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Mpeaucnoesue

[Tpu noaroToBke NepBoro M3NaHHs HacTos-
wero yyeGHHKA, KOTOpbiii Bbiien B 1976 r.,
nepes aBTOpaMH BCTaja 3ajaya HanHcaHus
KpaTKoro Kypca 3BOJIOLHMOHHOTO YYeHHs Al
CTYNeHTOB YHHBEPCHTETOB, YYHTHIBAIOLIETO Kak
K1aCCHYECKHEe HanpaB/leHHA B Pa3BHTHH TeO-
pHH 3BOJIIOLHH, TAK H T JOCTIXKEHHA B obiac-
TH FeHeTHKH, MOJIEKYJISIpHOH OHOJIOrHH, 3Ko-
JIOTHH M IPYTHX HayKaxX, KOTopbie JOTIONHAIOT H
pa3BHBalOT KJIACCHYECKHi napBuHu3M. Pelue-
HHE 3TOH 3aJayH HCKIIYaJ0 BO3MOXXHOCTL
MofpoGHOro H3JI0XKEHHs] MarepHana IO BCeM
pasnesiaM TeOpHH 3BosoLkH. Bosee riyGokoe
3HAKOMCTBO C T€OpHEil 3BOJIOLMH MOXET ObITh
JOCTHFHYTO TMyTeM CamoCTOsTe/IbHOH pPaGoTh
Hall CrielHaJbLHON JIMTepaTypoi, KpaTkHi CIIH-
COK KOTOpOH TNpHyaraercsi B KOHLE KHHIH.

ABTOpbI HCXOIWIH H3 HEOOXONMMOCTH H3-
JOXKEHHA TNaBHBEIX TIpo6JsieM COBPEMEHHOIO
3BOJIIOLIHOHHOIO YY€HHs] ¢ YKa3aHHEM H Ha He-
pewiendble Borpockl. [losToMy Mbi Hajzeemcs,
YTO 3Ta KHHra OKaXKeTCs T0JIe3HOH He TOJIbKO
CTYIEHTaM, HO M LIMPOKOMY Kpyry Creuuasy-
CTOB, HHTEpECYLHXCca npobieMaMH OpraHu-
YyeCKOH 3BOJIIOLHH.

B pabore Haj KHHMrO¥ aBTOpbI INOJIb30BA-
nuch copetamH npodeccopoB K.M. 3aeascko-
ro, H.B. Tumocdeepa-Pecobckoro, f1.51. Po-
runckoro, akagemukoB JI.K. Bensiesa, [.A. 3a-
pap3una, JI.I1. Tarapunosa, A.JI. TaxramwksiHa,
K.J1. Taasepa, FO.I1. AntyxoBa, .M. Bo-
po6beroii, [1.C. [1aBnoBa, 4€HOB-KOPPECTIOH-
nentop B.M. 3axapora, IO.H. Tloasmckoro,
3.B. Hpanrepa, JL.A. Kpupoayuxoro, npogec-
copos C.B. Meiiena, 10.1. HoBoxeHopa,
H.H. Boponuosa, H.H. Jlapuroii, B.A. Mex-
wepuna, H.H. Hopnauckoro, B.H. lnasko,
B.H. Coiipepa, a Taroxke .M. 'anna, JL.H. Bop-
kuna, JI.A. Bocrpukopa, A.C. Payrhaua,
[1.M. Padeca, .M. Komuuuckoro, I'.B. Ap-
tembepa, .M. CrapoGoratosa, B.A. Tpodwu-
MoBa. B TOArOTOBKE NpeAbifylHX H3aHui
GOJIbLLIYIO POJIb chiFpajii KOHCTPYKTHBHLIE pe-
uensun npog. A.C. Cepepriora, okropa 61O-
aoruyeckux Hayk b.M. MenuukoBa H axane-
muka C.M. lepuieH3oHa.

BceM aHuaM, KPHTHKOM, COBETAMH H KOH-
CYJLTALMAMH OKA34BLIHM NOMOLIb B TIOATOTOB-
ke yueOHHKa, aBTOpbl BbipakaloT OJsaropap-
HOCTb H TIPH3HATEJLHOCTb.

Asmopet



BeepneHue

TepMun «3BOJIOLKSI»' WIMPOKO TIPUMEHS-
eTcsl B pa3/iMuyHbIX obsacTsX Hayku. [oBopsTt
06 3BOJIOLIMH aTOMOB, rajlakTHK, 3eMJiH, Ma-
IUHH, o0uiecTBa, METONOB MO3HAHHA H T. 1.,
noapa3yMeBasi MO 3THM TMOCJ/IEJOBATE/IbHbIE
M3MEHeHHsl HCXOQHOTO COCTOSIHMSI BO BPEMEHH,
BeOyLlHe K BO3HHKHOBEHHIO Uero-To HoBOTO.

OcHoBuble uepTbl HHONOrHuEcKo# 3BO-
mouuu. bBHosornueckasi 3BOJIIOLMS CyLeCT-
BEHHO OTJIM4MAETCsl OT JIPYrHxX «3BOjioUMit». B
ee OCHOBe JieXXaT YHHKaJbHble NPOLIECCH ca-
MOBOCIIPOM3BEIEHHS] MaKPOMOJIEKYJ H XKHBBIX
OpraHH3MOB, TasijuHe B ce6e (Kak NOKa3biBaeT
HCTOpPHS Pa3BHTHS JXKH3HH Ha 3emjie) NOuTH
HeOrpaHHYeHHbIe BO3MOXKHOCTH npeobpa3oBa-
HHS1 YKMBBLIX CHCTEM B psily TOKOJEHHH.

buosornyeckasi 3BoJiIOLMA MHOroo6pasHa
Mo mpoueccam H peayibrataM. buosoeuue-
CKAA 380MI04USL — Heobpamumoe u 8 u3-
8eCMHOIl CTeneHu HanpasaeHHoe LUCopL -
uecKkoe passumue Husoll npupoodst, conpo-
goscoaroweecs U3IMEHEeHUeM 2eHemu4ecKo-
20 cocmasa nonyaayuil, ghopmuposaruem
adanmayuti, 06pa3’0eaHLEM U BOIMUDAHLEM
sudos, npeobpasosanusmu 6u02eoyeHo308
u buocgeps: 8 yearom. Pesyabratom GHONOTH-
4eCKOH 3BOJIIOLIHH BCerpa siBNsIeTCs COOTBET-
CTBHE Pa3BHBAIOLEHCS KHBOH CHCTEMbI yCJIO-
BHAM ee cyulectBoBaHus. JlocTHxkenue 3T0ro
COOTBETCTBHS COINPSKEHO C TPEHMYLIECTBEH-
HbIM PpaclpOCTpPaHEHHEM OfHHMX M TrHOebIo
IPYTHX JHCKPETHbIX GHOJMIOFHYECKHX CHCTEM.

JapBuHu3m Kak Hayka. M3yyeHuio 3BO-
JIIOLIHOHHOTO TIpOLlecca B COBPEMEHHOH Hayke
ynensieTcs: 60sblIoe BHHMaHHE, H 3THM 3aHH-
MaioTcsl Bce Guosiornueckue aucumminabl. Oc-
HOBbBIBasICb Ha JAHHbIX CMEHHAJbHBIX AMCLMIT-

' CnoBo «3Bogouusi» (T Jiat. evolutio — pas-
BEPTBIBaHHE) Briepeble ObLIO HCMONB30BAHO B OHO-
JIOTHH LIBeHLAPCKUM HaTypasiucTom L. borns B am-
6puonoruyeckoil pabore B 1762 r.
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JIVH, 3B80MIOYUOHHOE yueHue u3yuaem 0O-
uue 3aKOHOMepHOCmuU U O8uicyujue cUNbL
LCMOPUHECKO20 PA38UMUA HCU3HLL, BIIEPBHIE
B 06wei opMe BekpbiThie Y. JlapsHHOM.

JlaBuHOOGpa3Hoe HakonjeHHe (akTOB B
TPAIMLIHOHHBIX H OCOGEHHO B HOBBIX 06/1acTAX
€CTeCTBO3HAHHSl 3HAYHTEJBHO PACLIHPHIIO CO-
IepXKaHHe K/1aCCHYeCKOro NapBHHH3Ma, H3Me-
HWJIO COOTHOLUEHHE OTHEJILHLIX Pa3esioB 3BO-
JIIOLMOHHOTO yueHHsl. [lockonbKy OCHOBY cO-
BPEMEHHOTO 3BOJIIOLMOHHOIO Y4eHMsl COCTaB-
aser teopusi Y. JlapBuHa (npexacraBnieHHe O
Beyllell pOJIH eCTeCTBEHHOro OTOOpa Kak
IJIABHOMO M €JMHCTBEHHO HalpaBJIeHHOIO 3BO-
JIIOLIHOHHOTO (hakTOpa), H3jJaraeMoe B 3TOM
Kypce COBpeMEHHOE 3BOJIIOLIHOHHOE YYeHHe
MOXKET C NOJIHBIM TPaBOM I10-TIPeXKHEMYy Ha3bl-
BaThCsl JapPBLHUIMOM.

Lleasv 380n10410HHO20 YueHus — 8bLAB-
AeHUe 3aKOHOMepHOcmel pazsumus opea-
HU4eCKO020 MUpa 0A5 nociedyioujeco ynpas-
NeHUS IMUM NPOYECCOM.

YesioBeuecTBO B HacTOsIlLIEE BpeMsi 03a60-
YEHO TIPaHAHO3HbIMH H3MEHEHHSIMH, NPOHCXO-
JsiuHME B 6Hocdepe nop BJAHSIHHEM aHTPOTIO-
reHHbIX (AKTOpOB. 3a KOPOTKHil CPOK M3-3a
HEJIOCTAaTOYHOTO 3HaHHA 3aKOHOMEpHOCTeH
3BOJIIOLMH GHocepbl, HEPA3yMHOrO BMeLIa-
TEJbCTBA 4€JIOBEKA B Pa3BHTHE TPHPOAHBIX
CHCTEM TIPOM3OLWIH  TsKeJble  TOC/IEACT-
BHsl — HapylleHHe NIPHPOJHOTO PaBHOBECHS B
pszne pailionoB ruaHeTsi. [lopo6Hble MoOcnencT-
BHA OyoyT H eule Gosiee onacHbiMH B OymylieM
NpH OTCYTCTBMH HayyHO OGOCHOBAHHbIX PEKO-
MeH/IauMi H OpraHH3alMH OTHOLIEHHs YeJIOBe -
Ka ¢ Guocepoii. Hayunasi pazpabotka Takmux
pPEeKOMEHZALMI HEeBO3MO)KHa 06e3 M3yueHHs!
ocobenHocTel 3BOMOLMM 6GHOChEpb B TMpo-
mwaoM u 6e3 3HaHMA 33aKOHOB Pa3BUTHS OT-
IEJIbHBIX BHIOB H [Ie/LIX CooO1IEeCTB B HACTON -
1eM H OyaylieM.
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CxemMa B32UMOOTHOLLEHHS OCHOBHBLIX OHOJIOMHYECKHX OMCUMITIHH, H3y4alouMX pa3Hbie LapcTea XKHBOTO, C
3BOJIOLMOHHON OHOJIOTHEH W COCEeHHUMH AHCUMITIIMHAMH

MecTto napenHH3Ma B cucTeme HHoJiorn-
yecknX Hayk. He BbI3bIBaeT COMHEHHs, YTO
SBOJIIOLIHOHHDbIH TIOAXOJ, K M3Yy4YEHHIO >KHBOH
NPHPObI  CTaJl METOMOJIOrHYeCKOH OCHOBOH
61osorHH B Le1oM. KoHKpeTHBIH (hakTHUeCKMil
MaTepuall, HakaljHBaeMblii B pa3sHbiX pasne-
Jiax 6uosiornH, TpebyetT OCMBIC/IHBaHHSA C 3BO-
JIOLMOHHBIX MO3HUHHA. JII06bie TEOPHH H FHIIO-
Te3bl B OHOJIOTHH TNPHOOpEeTaloT JIOrHYEeCKOoe
3aBeplUI€HHe TOJIBKO TOrAA, KOra OHH yaoBJe-
TBOPSIIOT 3BOJIOLHOHHOMY MPHHLMITY.

OG6beKTHBHAS TEHACHIMs YCHIEHHs IHQ-
tepeHunalky OHOJIOPHH CO3[aeT peasibHylo
OMacHOCTh PazobiueHHsl pa3HbiX OHOJIOrHYe-
CKMX AUCLMINKH, ocsabjieHun CBA3EH Mexuy
HUMH. DBOJIIOLIHOHHOE yueHHe H OKa3biBaeTcs
TOM IIABHOH CHJIOH, KOTOpas MNPOTHBOCTOHT
npoGneHnio GHOJIOTHH H JIaeT BO3MOXHOCTD
LIMPOKOTO  HCMOJIb30BAHHA  TEOPETHYECKHX
JOCTHXXEHHH KaXIOH H3 OHMCLWIVIMH B COCen-
HHX, MOYAaC BecbMa aajieKHX. [103ToMy MOXKHO
cKka3arb, 4TO 380AFOYUOHHOE YueHue 3aHL-
MOem YeHMPANbHOe MEeCMO 8 OZPOMHOM U
MHO2006pa3zHoMm 30aHLL COBPEeMenHOll bLO-

a02uL, ABISETCS B ONPENeSIeHHOM CMbIC/IE €€
METOIOJIOrHYECKHM COAepKaHHeM. DBOJIIOLIH-
OHHbIH TOJXOA CTajl OCHOBOH MHPOBO33pEHHS
coBpeMeHHO# 6HOoruH. OH Mo3BosisieT pac-
CMaTpHBaTh >KHBYIO TIDHPOZY B NMHAMHKE, BO
B3aHMOCBSI3H €€ 3JIEMEHTOB H B CBAI3H ¢ abHO-
THUECKOH Cpenoii.

DBOJIIOLIHOHHBIH TIOAXOA Ba)keH BO BCeEX
6e3 Hekmouerus obsactax OHOJIOTHH: onuca-
Hue OTHEJBbHBIX rpynn (pakToB BO3MOXHO H
BHE 3BOJIIOLHOHHOH HHTEpNpeTalMH, HO ec-
mecmeeHHoHayuHoe obvacHernue n10bbLx
¢axmos & buonrocuu 8HE 380AIOYUOHHOZO
nodxoda oKasvlBaemcs HeGO3MONCHBIM.

Metonsl u3yuenms 3poJioumu. [Ipouecc
3BOJIIOLIMH HACTOJIBKO CJIOXKEH H pa3HooOpa3eH
[0 MeXaHu3MaM W pe3yJbTataM, 4YTo ero He-
BO3MOXKHO M3Y4MTh C JAOCTATOYHOH MOJIHOTOH,
NPHMEHSIAl KaKOH-JIHOGO OAHH METOA HMCCNeno-
BaHua. JIs 3TOH UeJH HCTIOJB3YIOT KOMIUIEKC
06LIKX M 4acTHHX MeTonoB (cM. rii. 6). [To-Bu-
JHMOMY, HET HH OFHOH GHOJIOrHUECKON IHCLIM-
IWIHHBI, He BHECLUeH Yero-to HOBOrO B BLIAB-
Jienre 0coOOeHHOCTeH NPOTEKAaHHA IBOJIIOLHOH-
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HOTO npouecca cnelH(pHIeCKHMH MeToaamMu. B
M3yu€HHH 3BOJIIOUMH LIKPOKO HCIOJb3YIOTCS
METO/Ibl He TOJILKO OHOJIOTHYECKHX HayK, HO H
MaTeMaTHKH, (QH3HKH, XMMHM H JPYyrHX Hayk.
[punuun axkmyaiusma, BOCTOPIKECTBO-
BaBIUHH B COBPEMEHHOM €CTeCTBO3HAHHH
(«COBpeMEHHOCTb — K/IOU K NO3HAHMIO TIPO-
1LJIOr0» ), OPraHHYeCKH COYETAaeTCs NpPH H3yye-
HHH 3BOJIIOLHOHHOTO NpOLeCca C NPHHLMIIOM
ucmopusma (<KKIOMOM K H3YYEHHIO HACTos-
LIEro ABJAETCA MO3HAHHE TIPOLLIOro»).
OcHoBHble pasnenbi  3BOJIOLMOHHOIO
Y4€HHMsA. DBOJIOLHOHHOE YuyeHHe — LIHpPOKas
MeXIHCUMIJIHHapHasi  obnactb  GHOJIOTHH,
BKJIIOYAI0111as HECKOJILKO KPYNHLIX H B pa3HoM
CTENEHH Pa3BUThIX B HACTOsILLEE BpeMsi pase-
JioB. [lepBriit TaKO# pasnen — ucmopus 803-
HUKHOBEHUA I pPAa36UIMUA IBOMIOYLOHHBLX
uderi, KOHUENUMH M runote3. ITOT paszne
HMeeT Ba)kHoe 00111e06pa3oBaTesibHOe H METO-
JI0JIOrHyecKoe 3HaueHHe, NOCKONbLKY 6e3 HCTO-
PHH HeJsb3A TIOHATH H COBPEMEHHOCTD.
Jpyroii paspmen 3BOJIIOLHOHHOIO  yye-
HUSl — 4acmuas uaro2eHemurka, BOCCO3-
Jaoulas MyTH HCTOPHYECKOrO Pa3BHTHA KaXK-
JOH TrPynnbl XXHBbIX OpraHu3MoB. B coBOKyr-
HOCTH 3TH TIyTH Pa3BHTHA IPynn COCTaBJAIOT
hurozenemuyeckoe dpeso xuzun. Hecmorps
Ha OrpoOMHble NOCTHXXEHHs B 3TOiH 06JacTH,

MHOIHE Ba)KHBI€ JIeTajli OCTAIOTCA ele Hesic-
HbIMH, HayHHas OT npob/ieM NPOHCXOXKAEHHS
XKH3HH JI0 YaCTHOTO, C TOYKH 3peHusi (Hiore-
HHH BCETO XXHBOT0, HO Ba>KHONO 15 Pa3BHTHS
MarepHH B LIEJIOM — BO3HHKHOBEHMSI MLICJISi-
uiero cyuwiecrsa Homo sapiens. B Halem kyp-
ce npobseMam uacTHOH (PUIIOrEHETHKH OTBE-
JI€HO TIOAMHHEHHOE MeCTO; 3TO Kak OLl (hakTH-
YecKasi OCHOBA U1 BLISICHEHHSI 3aKOHOMEPHO-
CTel rnpouecca 3BOJIIOLMH KPYNHOro Maciutaba
(mMakposBomoLK ), OCHOBa 0bwerl gurozene-
muku. bosee riy6okoe 3HaKOMCTBO C 4acTHO#H
chHnoreHyelt BCex rIaBHbIX FPYTIN APeBa XKXH3IHH
BO3MOXKHO JIMIIIb B PaMKax JIpyrix, CrielHalb-
HbIX KypcOB. VICK/IOUeHHe CIeJiaHO JIHUb s
(WJIOreHHH NPHUMATOB M, B YaCTHOCTH, TOIl
BETBH IPUMATOB, KOTOPas TpHBE/A K BO3HHK-
HOBeHHIO pofa Homo (cm. ra. 18).

OcHOBy COBpeMEHHOI TEOPHH 3BOJIOIHH
coctapaaioT Apa OOJILLUHX pa3fena, Mocssi-
LUEHHbIX MUKPO- U MAKPO3BOAIOYUL. DTO [iBe
CTOPOHb! €IMHOTO H HEMpepLIBHOrO mporiecca
3BOJIIOLMH, KOTOPLIE PA3neaaioTcs, OfHAKO, 1O
rpasy BHIOOOpa30BaHHS U Pa3iHYHsAM B METO-
JHYECKHX TIOAXOAaX K MX H3yveHHio. TeoperH-
yeckHe pas3paboTku B 3THX 0OJacTax COCTaB-
JAI0T (PyHIaMEHT COBpPEMEHHOl 3BOJIIOLHOH-
HOH TeOpHH.



Yacte

e e At UcTopus
Bl pa3BUTHA
[0 HelaBHETO BpeMEHH

T, IBOMIOLMOHHLIX
2 HMEHHO,YTO KaX/bIH BH}J. A

ObL1 CO3M1aH HEe3aBUCHMO
OT OCTaNlbHbIX,— OLIHGOYHO.”

Y. llapsur

DeoA0YUOHKBLE UOEU — NPEOCMABAEHUL 00 UCTOPUYECKON
Pa3eumuy Habar000eM010 Pa3HO00PA3UL KUSHU — GOZHUKAAU
ewe meulcauenemus nasaod. Bee boaee oborawascy akmanu ¢
npoIPeccon ecmecmeo3nanus, onu npusear ¢ kornye X VIII a.
K (Popuuposanur0  360AN0YUOKHOL0  Yuenus. Bekpuwmue
Y. Jlapeunon MeTaHU3MA eCIecmEennoto ombope 8vi0eauro
8 BONNOUUOHHON YUEHUU MeoPpur 36oAwyuL. /JIrs noruma-
HUS COBGPEMEHHOL0 COCMOAHUS U NPOOAEN 3FCONNYUUOHHOLO
yuenus HeobT00UNO ZHAHUE OCHOBHHLT UCTNOPUHECKUT IMAN08
gopruposanus 36orw0yuoru3Nae. Takux Imanos, no cywecms-
6y, auws 06a — 000apeun0sckut (4. 1) u dapeunosckull (iA.
3). B 000apeuno6ckon Imane 6 Kauecmee noopa3oent MOKHO
aul0eAumMs NEPuood, Ce3eunul ¢ popuuposanven sK.b. Jla-
NLAPKON TIEPBOLO IBOANOUUOHHOLO Yuenus (4. 2).




ITIABA 1

lNMpepcraBneHns 0 pa3BUTUMN XXUBOW NpUpPOAbLI
B A0OAapPBUHOBCKOM nepuoae

PaccMorpum  pa3BuTHE  SBOJIIOLMOHHBIX
3HaHHi B 3TOM OrPOMHOM 110 BPeMEHH NepHozie
no CJIeylouiM OCHOBHBIM 3Tanam: JlpeBHui
mup, CpenseBekoBbe, 3smoxa Boapoxzenus,
XVIII B. u nepsas nosoBuHa XIX B.

1.1. SBONIOLUWOHHLIE WOEWN
B apeBHOCcTH. CpeaHeBeKkoBbe
¥ sanoxa Bo3poxaeHus

Hneu enuMHcTBa M pa3sBUTHSI MPHPOAbI B
JpesHem mupe. Vnea pa3ButHs »KHBOH NpH-
POZIbl NPOCJIEXKUBAETCA B TPyAax APEBHHX Ma-
tepHaancroB Mumuu, Kuras, Meconoramu,
Erunra, I'peunn. Ewe B cepenune Il Thicsaue-
JieTHs JI0 H. 3. B «Pureene» (Mumus ) BoInBHra-
JlaChb MJesl pasBHTHS MaTepHaibHOrO Mupa (B
TOM 4KCJIe W OPraHH4yecKoro) H3 «npamare-
pur». B «Aiopeene» (I Thicsiuenetue o H. 3.)
YTBEPXKAAETCSl, YTO YEJOBEK NPOH30LIeN OT
00€3bsiH, KHMBLUKMX OKO0 18 MnH JleT Haszan
(npu nepeBone Ha COBPEMEHHOE JIETOCYHCJIE-
HHe) Ha Matepuke, o6benuHsiBIIeM MHpocTan
u FOro-Bocrounyio Asnio. I'lo 3THM npencras-
JIEHHSIM, TIPHMEPHO 4 MJIH JieT Ha3aj TpefKH
COBPEMEHHbIX JIIOAEH Mepelli K KOJUIEKTHB-
HOMY JIOObIBAHMIO MHIIH, & COBPEMEHHbIH ue-
JIOBEK nosiBwics mMexee | mMnH jet Hasan.

KosoccanbibiMu Oblin 3HAHWA NPEBHHX B
00J/1aCTH HCKYCCTBEHHOTO OT60Pa M MEIHLIMHDL.
B XI—V tbic. no H. 3 (1. . 7—11 ThIC. JIET
Hazan) B CpemusemHoMopbe, [lepenned H
IlentpanbHoit Asuu, MeconoramuH, Erunre,
Muann w Knrae yxke Obuid BbiBEEHbI MHOIHe
COBPEMEHHbIE JIOMAIlIHHE »XHBOTHbiE (B T. .
cobaka, oBLa, KO3a, CBHHBA, KOLlUKa, OyiBou,
6biK, oces, Jiouianp, 3e6y, BepOo, TYTORbIH
LUEJIKONPAL H JTAaKOBbIH yepBell) H MHOXXeCTBO
KyJIbTYPHbIX pacTeHHHl (pHC, NLUeHHLa, A4-
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MeHb, TPOCO, YeYeBHLa, COpro, ropox, BHKA,
JIeH, XJIOTIMATHHK, KYHXYT, IblHS, BHHOIpan,
(PMHHKOBAs Nanbma, OJIMBKOBOE IEPEBO H AIP.).
Bonee 3 thic. siet Hasan B MHauu 6biia OTKpbI-
Ta TpHBHBKA ocrbi (B EBpome — Tosbko B
1788 romy!), Torna xe yxe nesiaiH CIOXKHbIE
XUpYprHuecKHe onepaimu (KecapeBo ceyeHue,
y/lajleHHe KarapakThi, TIOYEUHbIX H KEJUYHbIX
KamHeH H T. 1I.) ¥ 3HaJIH OCHOBHbIE 4epPTbl 3M-
OpHOHaNLHOTO pa3BHTHA uesioBeka. 3y6onpo-
TEe3HPOBaHHE, aMIyTalks KOHeUHOCTe!H H Tpe-
NaHauHs yepena ObUTH H3BECTHbI €1l1e B KOHLE
HeOJIHTa, N0 BO3HHKHOBEHHSI OCHOBHBIX [I€H-
TPOB ApeBHEH LHBHJIH3ALMH.

B Kutae 3a 2 ThiC. JieT [0 H. 3. CyLIECTBO-
Bajl HMCKYCCTBEHHbIHi OTOOp 14151 BbiBeLeHHs
Pa3NHUHBbIX MOPOA KPYIHOTO pOratoro Ckora,
Jiowianei, pbi6, IEeJKOTPsaa ¥ JeKOPaTHBHBIX
pacreHuii. HeynuBurenbHo, 4to B KoHue I tbi-
CsueJIeTHa J10 H. 3. TaM yxke ObUIH pacrpocTpa-
HEHbl yYeHHs] O BO3MOXKHOCTH TIpeBpalllEHHS
OJIHMX XXKHBbIX CyL1ecTB B ipyrie. Muoro cre-
JlaJii 1151 IOArOTOBKH 3BOJIIOLIHOHHOIO Y4eHHs!
apeBuue unocotpsi AutHunow I'pernu. Anak-
cumanap Munerckuit B Tpyne «O mnpupone»
(oxono 540 r. fo H. 3.) OHCan, YTO XKHBOTHbIE
BO3HHKJIH B BOJIe, @ MIOTOM 3alLHILEHHbIE TBEp-
IBIMH TIOKPOBAMH OT BbIChIXaHHsl OCBOMJH
cyury. HenoBek, no €ro MHEHHIO, POH3OLLE]
OT KMBOTHbIX, T€PBOHAYalbHO TONOGHBIX
pbibe. T'epaknur pecckuit (VI B. 1o H. 3.)
CYMTaJ, YTO BCE XKMBbiE CYIIECTBA, H 4€JIOBEK
B TOM YHCJIe, Pa3BUJIHCh €CTECTBEHHBIM MyTEM
U3 nepBHYHOH Martepuu. B cnopax ¢ ¢unoco-
(haMH-HIeANIHCTaMH TPeYecKHe MaTepHasIHCTh
V—IV BB. 110 H. 3. craBAT npobJieMy pa3BUTHS
BLICILIEr0 Pa3yMHOIO CYLECTBA NyTeM COYeTa-
HHS POCTbIX, GOJlee NPHMHTHBHBIX COCTOSAAHMI
MaTepHH. CoxpaHsIoLHecs: eIHHHIIbI, Pa3MHO-
2KasiCh, AAIOT Hayaslo HOBBIM YAAauHbiM COYeTa-



uusiv. Y «Benukasa mbicauy» Apuctorens (IV B.
JIO H. 3.) BCTpeYaloTCsl BbiCKa3biBathsi O pasBH-
THH JKMBOW TIPHPOIBI, OCHOBaHHbBIE HA 3HAHHH
0611€ro MaHa CTPOEHHs BHICLIHMX XKHBOTHBIX,
FOMOJIOTHH M KOppeJsilMH OpraHoB. ApHCTO-
Tefb, BHAMMO, OIHHM M3 [M€pPBbiX BbICKa3all
NpeAroioKeHHe O CylIECTBOBAHHH NEPexon:-
HbIX (JOPM MexKay XKHBOTHBIMH H PacTEHHAMH.
Ero ¢yHnameHTanbHbie [POH3BENEHHs «0
4acTAX KHBOTHBIX», «MCTOPHH HBOTHBIX»,
«O BO3HHKHOBEHHMH >XHBOTHBLIX» OKasaji
GoJIbIIIOE BAHSIHHE Ha Nocseyiollee pasBUTHE
GHONOrHH.

Takum 06pa3oM, yxke B riyOOKOH JPEBHO-
CTH, HECKOJIBKO ThICSY JIeT Ha3aj He3aBHCHMO
B Meconoramuy, CpenusemHomopse, HMHIO-
crane H Kutae BO3HHKJHM PEJHIHO3HO-(HIIO-
cofckue HieH mparcgopmusma — TpeBpa-
JL€HHS OJIHOTO CyLIecTBa B APYroe; Kpeayuo-
nusma (ot creatio — cotBopenue) — Goxe-
CTBEHHBIX AKTOB TBOPEHHs; a Ha OCHOBE MpakK-
THKH CEJBCKOT0 X039HCTBa BO3HUKIH IyOoKHe
TpaKkTHUeCKHE 3HaHHSI METOLOB CO3aHHs HO-
pbix nopon. K Hauajiy HOBO¥ 3pbi B LIEHTPax
UMBH/IH3aLMH ObUIM ONMHCaHbI THICAYM BHIOB
XKHBOTHBIX M PaCTeHHl.

06061125, MOXKHO CKa3aTth, YTO B APEBHO-
ctH Oblia HOCTaTOuHO Ty6OKO paspaboraHa
yies eIMHCTBA BCEH MpPHPOMbi. SIPKHM BbIPA-
JKEHHEM Takoro Tnoaxoaa Craja 3HaMeHWTasi
«JIECTHHLA CYLIECTB» ApHCTOTENs!, HauMHAIO-
Lascs MHHepajaMH H KOHYaloLlascs 4eJoBe-
koM. OnHAKO Hes JIECTHHUBI CYLIECTB Obiia
JafeKa OT WIeH pa3BHTHS: BbiCIUHe CTyNeHH He
BOCTIPHHMMAJINCh KaK NPOAYKT Pa3BHTHS HHM3-
wHx cryneseil. MetaH3nuecKHi, OTBJIEUEH-
HO-YMO3pPHTEJIbHbIH XapakTep B3NVIALOB JPEB-
HUX MBbiCAHTeell He T03BOHI OOBbeIHHHTH
WIEIo €IMHCTBA TIPHPOIbI C Hieel Pa3BUTHS
NPHPOJbl OT NPOCTONO K CJIOXKHOMY.

Jperumii Pum. Cpeny MHOrHX GJI€CTALIMX
MblcaHTeNelt 3Toro nepxona sbiaensiercs JIyk-
peumit Kap, aBrop (yHIaMeHTanbHOTO TPyAa
uz muorux rae «O npupope Bewei» (I Bex
O H. 3.), B KOTOPOM €CTb MbiCJIH H O pasBH-
THH BCEJEHHOH, BO3HHKHOBEHHHM 4YEJIOBEKA,
pa3BUTHY XKHBOTHOMO H PACTHTEJILHOTO MHpa.
B I Beke u. 3. [Tauuuit Crapiumi onyGaHKoBa
37 ToMoB «EcTecTBEHHOH WCTOPHH» — Il€p-
BYIO 3HIMKJIOTIEIHIO NPHPOIbI H X03siiCTBa ye-
yioseka. Pa6oThbl reHusi aHTHYHOH MeNWlMHbI
lanena (Il BeK H. 3.) COlepXaiH neTanbHeil-
{11e€ OnMHCaHHe BHYTPEHHEro CTPOeHHsi MHOTHX

ByAOB MJIEKOIHTAIOLHX, B TOM HHCIE o6e3bsiH
M 4EJIOBEKA.

Cpentiesexopbe. [1ocne nouTn JABYXThICS-
yeJIETHEr0 pa3BWTHs 3HaHMil B JlpeBHEM
mupe — Kurae, HHmH, Erunte, I'peupH,
Pume — B Epone ¢ VI no XIV B. HacTynaet
mpauHoe CpellHeBeKOBbe, «TeMHas HOUL A
ecTeCTBO3HaHus». Jliogel COKHraiau Ha KOCT-
pax He TOJIbKO 3a BBICKa3biBaHHE M/eH pasBH-
THsl TIPUPOZbI, HO H 3a uTEHHE KHHI' JPEBHHX
¢uiocopop. HacunbcTBeHHOe — BHENpEHHE
Bepbl B HayKy TIpeBpallaeT Nnoc/Ie/iHiol0 B NpH-
JIATOK PEJIHTHH.

Ha cyuiecTBOBaHHe MHpa XPHCTHAHCKHM
y4eHHeM OTBOAHJIOCH OKOJIO 6 ThIC. JIET; CTOJIe-
THSIMH COXpaHsIeTCA MHeHHe O TOM, 4TO 33
4004 rona mo H. 3. Mup Obi co3nan T'ocrnonom
BoroM. M3yuenne NpHPosibl 6bWI0 aKTHYECKH
3anpelieHO; COTHH TaJaHTIHBLIX YHEHBIX, Thi-
cAuM JPEBHHUX KHHP Obun YHHUTOXEHbI 33 3TO
ppemsi. TonbKO B Micnianuu Ha KOCTpax 3a C10-
JeTHSI MHKBU3HLMH ObUIO COMOKEHO OKOMo 35
thic. uesioBek H Gojiee 300 Thic. MoaBeprHyTHI
ObITKaM.

HeynuBUTeIbLHO, UTO B Takoi 0OCTaHOBKE
eCTEeCTReHHOHAyYHbie 3HaHHsl HaKaljMBajHCh
KpaiiHe MeJJIeHHO. B TpakToBke AIBJIEHHH Op-
raHHUECKOr0 MHpa TOCTOACTBOBAIH B3NS
pa3NUuHbIX CXOJACTHUYECKUX LIKOJ. Jonycka-
JIUCH H B3aMMHOe TNpeBpalleHHe pasHbiX BH-
JIOB, BO3MOXHOCTb CaMO3apOXKIeHHA Jaxe
MJIEKOTIHTAIOLIHX (HanpyMep, MbillieH H3 TpA-
NOK), KHHIH ObWiM HanoJiHeHbl ONHCAHHAMH
(haHTACTHUECKHX JKHBOTHBIX (pHC. £k

Onuaxo u B Cpe/iHeBeKOBb€e 3ByHalH NpH-
36iBbl K OOBEKTHBHOMY H3y4€HHIO MPHPOABL.
Tak, Hemeukuii MoHax AnbGepT boabiuren-
ckuit (1206— 1280) nyGuinKyeT MHOTOTOMHYIO
SHUMKJIONEAMIO CO CrielHalbHbIMH pasfiesiaMH,
MOCBALIEHHHIMH  PacTeRHsIM M JKHBOTHBIM.
Onupasich Ha JAaHHbie ApHCTOTesIs, [nusua,
[ajeHa, OH NAaeT OCHOBH KJacCH(HKaLMH,
OMNHChIBAaeT TOBEEHHe >XUBOTHBIX. JIpyrHMH
KPYTHBLIMH CBOJIKAMH CPeHEBEKOBLIX 3HaHHH O
»KHBOI IPHPOJIE ObLTH MHOPOTOMHOE «3epKano
npuponbi» Bexcena e boge (XIII B.), «ITo-
yuenne Bnamimupa MoHomaxa» (XI B.), x0-
nuBiye B cnkckax Ha Pych, «O noydeHHsX W
CXOACTBAX BelleH» JOMHHHKAaHCKOTO MOHaxa
Moanna Cuennckoro (Hayano XIV B.). B coun-
Henusix CpelHEBEKOBbA PACTEHHA HJIH JKUBOT-
Hble 4aCTO HHTEepECyloT aBTOPOB He CamH TNo
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P c. 1.1. PacnpocTpaeHHbie B CpeiHHe Beka (PaHTACTHYECKHE NPEACTABNEHHS O HBOTHBIX:
A — cemurosnosas ruapa (XII B.); 5 — rapnus (1250 r.); B — mopcko#i uept (1598 r.) (o nanksiv PasHBIX

aBTOpOB)

cebe, a KaK CHMBOJIbI, 0603HayaloHe H Bbipa-
XKalolKe HAEI0 TBOPLIA.

Ha Gonee BHICOKOM ypOBHE HaXOIMJMCh
KylibTypa M 00pa3oBaHHe B CpPeNHEBEKOBOM
apa6ckom mupe X—XII BB. B EBpone ouarom
HCJlaMCKOH KyJnieTyphl ctana Koproea (Mcna-
uus). Counnenuss W6H-Pouna (Asepposc,
1126—1198) u ocobenno «KanoH Memuim-
Hbi» M6k-Cuubl (Aenuenna, 980—1037) co-
HEPXAaT He TOJbKO KOMMEHTApHH aHTHUHBIX
aBTOPOB, HO M OPHIMHAJILHBIE MBICJIH B 06aac-
TH H3y4€HHsi XKHBOTHbLIX H pacTeHHil, caMoro
YeJI0BEKa.

Bepjalommiics  aHMIMACKHET  MbICJIHTEND
XIII B. Pomxep Bakon (1214—1292) sricty-
W NTPOTHB CXOJIACTHKH H BEPHl B aBTOPHTETE,
NpoTuB HepeXecTsa. He aBropuTeThbl, a ONbBIT
W HaGMIofeHHs ABNIRIOTCS HCTHHHBIMH MepuJa-
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MH OOMJIMHHONO Hay4qHOTO 3HaHMsl, yTBEPXKIal
OH. D3koH Opw1 GpolleH B MOHACTbIPCKYIO
TIOPbMY, €ro TPY/bl ObUIH H3aHb! JIMIIL CTOJIe -
THSl COYCTH.

buonorusi B 3anoxy Boapoxaenus. C Ha-
cTynyienueM 3moxu Bospoxxpenns B Espone
BHOBbL MOJTy4al0T PaclpOCTPaHEHHE COuHHEHMS
aHTHYHbIX HaTtypanucroB (Apucrortens, [lnun-
uua, [lnatona, Teodpacra u mp.). B pesynn-
Tate pasBHTHS TOPrOBJM H MOperJiapaHus Obi-
CTPO pacTyT 3HaHHs 0 MHOrooOpa3un opraHH-
HECKOro MHpa, TpPOBOAMTCA HHBEHTAapH3alHsl
thyiops M hayHbi.

K cepennne XV B. B EBpone 6saronaps
pasfioxXeHHIo (peofantuaMa U 3apoXKAEHHIO Ka-
NUTATHCTHYECKHX OTHOLUEHHMH co3patotes 6iia-
TONPUATHLIE YCJIOBHSA LIS PAa3BMTHS €CTECTBO-
3HaHun. CoBpeMeHHasi HCTOPHS eCTeCTBO3HA-




HHsl M HAyMHaeTcs, 10 CYIECTBy, CO BTOpOH
nojioBuHb XV B.— C Hayajia 31noxH Bospox-
JIeHHA, CTaBLueil BeJJMKHM OBOPOTOM B Pa3BH-
THH 4€JIOBEYECKOH MbICJIH.

Kpynueinuuii  aHrmbickuit  ¢uiocod
. Bakon (1561 —1626), 060cHOBaR HHIYK-
THBHBIN METOJ], 3aKJIablBaeT OCHOBBI 3KCIIEPH-
MEHTAJIBLHOrO, OMBITHONO MOAXOAa B Hay4HbIX
wccsiefoBanusx. TONBKO ONBIT H HabJioneHus
SIBJISIIOTCA HAJIEXKHBbIMH HCTOYHHKAMH NMOJJIHH-
HOrO 3HaHHA, M OT 3TOT0 3HAHHAl «3aBHCHT
61aroCOCTOSIHHE BCEro MHpa». TOT NPH3biB
ObI LIHPOKO MOAXBa4YeH €CTeCTBOHCIbITATESNS-
M.

B XVI B. mnocsie CHATHA 3arpelieHns
BCKPHITHSI TPYTOB JiIOA€H G/IeCTALHX yCEX0B
nocturaet anatomus (A. Besanui. O cTpoeHnH
yesoeyeckoro tesia. 1543). B 1628 r. V. I'ap-
peil NyG/IMKyeT CBOe y4eHHe 0 kpoBooGpaiue-
uun. C cospaHueM MHKPOCKONa pacuIHpsiioTca
BO3MOXKHOCTH HCCJIEIOBAHHSA KHBLIX CyLIECTB.
H3yyaloTCsl KJETOYHOe CTpOEHHE pacTeHMi
(P. I'yk, 1665), MHp MHKpOOpraHH3MOB,
SPHTPOLMThI M criepMato3ouasi (A. JlepeH-
ryk, 1683), npwKeHHe KPOBH B KalH/Ispax
(M. Manbnyry, 1661) 1 pp.

®. Pemu B XVII B. 3KCnEpHUMEHTaNbHO
[IOKAa3a/ HEBO3MOXKHOCTb  CaM03apoXIeHHs
CKOJILKO-HHOY/Ib CJIOXKHBIX )KHBOTHbIX (OKOH-
yaTeJbHO BEpCHs O CaMO3apoXKieHuH Oblia
passenyana JI. [lacTepoM JiHlIL B CepeiHHe
XIX B.).

Pacryle ecTeCTBEHHOHAy4Hbi€ 3HAHHS
HY)KIATHMChL B CHCTeMartH3alu¥ H 0GOGLIEHHH.
[losiBaisiiOTCS MEPBbie MHOTOTOMHbie OTHCAHHSA
YKHBOTHOTO M PpacTHTEJILHOrO MHpa. Yxe B
1583 r. HTANBAHCKHIE MEHK, €CTECTBOHCIIbITA-
tenb u Guiocod A. HesanbnuHo cuesali no-
NbITKY KiacCHMKauMM pacTeHMH Ha OCHOBE
CTPOeHHs CeMsiH, LIBETKOB M TUIOAOB. AHIVIHA-
ckuit Ouonor JDx. Peli, omnucbiBas CBbille
18 600 pumoB pactenuii B «Vlcropun pacre-
uui» (1686—1704), Bnepebie BBEJ NOHATHA
«Bup» M «pop». OH momyckaj oGpasoBaHHe
pa3HOBHAHOCTE#H MO BJIHSIHHEM BHELIHHX YC-
JIOBHI1, HO, OTpaXkas OOLLeNpHHSTbIE B3MIfIb
BpeMeHH, Obl1 yOeXx/ieH B HEBO3MOXKHOCTH H3-
MeHEHusl BHIOB.

1.2. PassutHe
sponoUUOHHBIX B3rnsaoe B XVII B.
u nepeoii nonosuHe XIiX B.

Bnarofaps ycriexaM CHCTeMaThkH, CpaB-
HUTEJBHON  aHAaTOMMH, Ouoreorpauy B
XVII— XVIII BB. B eCcTeCTBO3HAHKMH IPOHCXO-

UT panbHeiiliee HakomeHHe (aKTHUECKOrO
matepuana. Bceobbemsioyio st TOro Bpe-
menu «Creremy npHpoapi» (1735) npennoxun
pesMKkuii wBenckuit Harypanuer K. Jluuuei
(1707—1778). Onua H3 KpymHBIX 3aciyr
ero — BBefeHHe OGHHOMHHANILHOM HOMEHKJ/a-
Typbi, KOTOpasi ¥ [IOHbIHE HCNOJIL3YETCs B 6uHo-
noruu. Kak u Peii, JIunHel nonyckan ecrect-
BEHHOE BO3HMKHOBEHHE Pa3HOBWIHOCTEHl, HO
Obin yOeXKneH B TOM, uTO «BHAOB CTOJILKO,
CKOJILKO Pa3fiH4HbLIX (POPM COTBOpWIA NpEN-
BeyHan cyuHocTh». OH paccmaTpHBaln BHA Kak
CcTabUIBLHBIH 3JIEMEHT B NMPHpOie H BEpHI B
61bAEHCKYIO JIereHly O COTBOPEHHH BHIIOB.

Wnewu asoaiounn B XVIII B. ¥rxe B XVII B.
WIEH SBOJIOLHH HauHHAIOT BCE OTYETJIHBEE
NPOC/IEXKHBATLCA B TPYJAX HaTypajiHCTOB H
¢unocopos. Tak, I'.B. Jleubuuu (1646—
1716), pasBuBas maeH ApuCTOTENsl, NPOBO3-
rach TIPUHLMN FpalallMi M NpencKasan cy-
1LIECTBOBAHHE TepexoHbiX (HOpM Mexny pac-
TEeHUAMH H XHBOTHBIMH. [TpHHLMI rpajauvH B
panbHeiiem 6bll pa3BHT B NPEACTaBJIEHHH O
&JIECTHHLIE CyLIECTB» OT MHHEpPajioB [0 YeJio-
BeKa, KOTOpas J/sl OHHMX MpOAOJDKana OcTa-
BaThCsl BBIPAXKEHHEM apHCTOTEJIEBCKOH HJie-
anbpHOH HenpepbiBHOCTH, a st APYrHX — J10-
Ka3aTeNbCTBOM €CTEeCTBEHHOTO TpeBpalLeHHs
(mparcghopmu3m) *HUBOH TIPHPOIBI.

B 1749 r. HauHHaeT BHIXONHTL MHOTOTOM-
nas «Ecrectennas Hcropus» K. Biopdona
(mo 1788 r. BeiTo 36 TOMOB), B KOTOPO# OH
06OCHOBHBAeT THNOTe3y O Pa3BHTHH 3EMIJIH.
[To ero MHeHHIO, 3TO pa3BHTHE OXBaThiBaeT
80—90 Thic. JeT (B HEONMyOJHKOBaHHbLIX 3a-
nuckax ox npupoauT wkppy faxe B 500 Thic.
7AieT), HO JIMIlIb B TIOC/IE[HKE NepHoOzbl Ha 3eM-
Jie TIOSBJSIOTCA M3 HEOPraHHYeCKHX BeLecTB
»KHBbie OpraHH3Mbi: CHauaja pacTeHus, NoToM
»HBOTHBIe W uesoBek. )X, bioddon Braen no-
KA3aTeJIbCTBO ENHHCTBA TPOHCXOXKIEHHs B
TiaHe CTPOEHHsS MHBOTHBIX W OOBSICHAN CXONI-
cTBO OsH3KHX (DOPM HX NPOHCXOXKIEHHEM OT
o6upx npenkoB. OH crosj Ha MO3HMUHAX
TpaHcopmMH3Ma — ydeHHs 00 H3MEHAEeMOCTH
BH/IOB.

Wes 3BOMIOLMH 3aJ10XKEHA H B TPyAaX 3H-
unknonenucta JI. Jiumpo (1713—1784), ko-
TOPHIii CUMTAN, YTO MeJKHE M3MEHEHHs BCEeX
CYLIECTB M JHTEJILHOCTb BPEMEHH CyleCTBO-
BaHusi 3eMJH MOryT BrojiHe OGBSCHHTL BO3-
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HHKHOBEHHE pa3HooOpasHs OpraHH4YecKoro
mupa. Ppanuysckuit ysensit I1. Moneption
(1698— 1759) BhbicKasbiBaeT reHHanbHbie [10-
FaZIKH O KOPNYCKYJIAPHOH MPHPOJie HAaC/eCT-
BEHHOCTH, BOJIIOLIMOHHON POJIH YHHYTOXKEHHS!
¢opM, He NPHCNOCOBJEHHBIX K CylllecTBOBa-
HHIO, 3HAYEHHH H3OMUMH B PA3BHTHH HOBBIX
¢opm. Ten Y. [apsuna Opasm Jlapeum
(1731—1802) B mostueckoii opme yTBEp-
XKOAET TMPHHLUN eNMHCTBA MNPOHCXOMKIEHHS
BCEX JKMBBIX CyLIeCTB, YKa3biBaeT, YTO Opra-
HHYECKHH MHD Pa3BHBANCH MHJJIHOHBI JIT.
U. Kaur (1724—1804) B «KoCMOTOHHH»
(1755) roBOPHT O COTHSIX MHJLTHOHOB JIeT pas-
BuTHA 3emnn. K. Jlunkeil B nocnennue rofiwi
2KH3HH TPHXOJMT K OTPAHHYE€HHOMY [PH3Ha-
HHIO 3BOJIIOLHH, CYHTasi, YTO GJIM3KHE BHIb
BHYTPH POZi@ MOIJIH Pa3BHBATbCS €CTECTBEH-
HbIM 1yTeM, 6e3 yyacTHs G0XECTBEeHHON CHIILL.

YKa3aHHbie 3B0JIOLHOHHbIE KOHLENLHH He
Oblin OnpeaessioWHMH B PasBHTHH GHOJIOTHH
B XVII—XVIII Bs. OtkpriTHe CriepmMaTo3oH-
JIOB ¥ SHLEKJIETOK y XKHBOTHBIX BO BTOPOH Mo-
JosrHe XVII B. NpPHBOIMT K BO3POXKIEHHMIO
HIeH aHTHYHLIX (DUIOCOOB O «BJIOIKEHHH»
OZIHOrO OpraHu3Ma B APYroH: B KaXKIOM Cyille-
CTBE BJIOXX€HO IPYroe B MHHHATIOPHOM BHAE, M
npH ()OPMHPOBAHHH OCOGH HCTHHHOTO PA3BH-
THSI He MPOHCXOAMT, MIET JiHLb POCT (npe-
¢opmusm). Muorne sblfaruiHecs GHOJOTH
Toro nepuozsa — IlI. Bonua, A. Jlesenryk,
51. Cpammepnam, M. Manbnury, P. ne Ipaad
H p.— ObuH y6exKneHHbIMH npedopMHCTaMH,
XOTA H PACXOAMJHMCh B MPH3HAHHUH [JIABEHCT-
BYIOLUEH POk siHLEA («€OBHCTBI») HIIH CriepMa-
TO30HAA («aHHMalbKyJHCTLI» ). [Tpedopmusm
B TOJKOBAHHH HAEH Pa3BHTHS OPraHHYeCcKoro
MHPa CTOAJ1 Ha MO3HLHSX KPeaLHOHH3MA.

Bo BTopoii nonosune XVIII 8. oTMeyaeTcs
NpoGyKIeHHe eCTeCTBEHHOHAYYHOH MBIC/IH B
Poccun. B Toil wnu nHoit hopme 3BOIOLHOH-
Hble B3MJIAZbLL ObLIH XapaKTepHbI /151 TAKHX eC-
TecTBOHCNbITaTeN e, Kak M.B. JlomoHocoB,
K.®. Boned, I1.C. INannac, A-H. Pamuuues.
M.B. JlomoHocoe (1711—1765) B Tpaktate
«O cnosix 3emHbIx» (1763) nucan: «..Hanpac-
HO MHOTHE AYMaloT, YTO BCEe, KAK Mbl BHIHM,
CHavasia TBOpLOM cospaxo..» M.B. Jlomono-
COB 3aKJ1a/1biBaeT OCHOBbI COBPEMEHHOH HayKu
B Poccun. Mamenenns B HeXunBo# npupoae oH
paccMaTpHBall Kak HernoCpeICTBEHHYIO 11PHYH-
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HY H3MEHEHHH >XHBOTHOTO H PAaCTHTEJIbHOIO
MHpa, MO O0CTaHKam BbIMepLUHX (hopm (MoJLI0-
CKH H HaCeKoMbl€) OH CylHJl 06 YCJIOBHSX HX
CyilecTBOBaHusA B npouwioM. [letep6yprekuit
akageMuk K.@. Bonbg (1734—1794) naHo-
CHT NepBbiii CepbesHblil yuap no npehopmus-
My. M3ysenne xoma paseuTusi 3mMGpHOHOB Y
NITHL H NOYEK Y PaCTeHHI MPUBOIHT €ro K Bbl-
BOJY O «MOCTENeHHOM Pa3BHTHH reTePOreHHo-
ro H3 rOMOreHHOTO» IyTeM HOBOOGpPA30BaHHA
CTPYKTYp (KOHLeNLWHs 3nueeresa).

Cnop )X. Kwoese u 3. )oddpya
Cenr-HUnepa. B xorue XVIII 8. o6ocrpsiercs
6oprba MeXKIy CTOPOHHHKAMM KpealHOHH3Ma
u TpaHchopmuama. K. Kiwosbe (1769—
1832) — HenpeB3olLeHHLI! 2BTOPHTET TOro
BpeMeHH B 00JIaCTH MaNeOHTONOTHH H CPaBHH-
TEJIbHOH aHAaTOMHH ~— Ha Goratoii (akruye-
CKOH OCHOBE OTCTaHuBaeT CXOACTBO HCKOIae-
MBIX H HbIHE CYLIECTBYIOILHX XKHBOTHBIX, HAJH-
YHE HeThbIPEX H3HAYalbHO HEH3MEHHBLIX THIIOB
OPraHH3alHH BCEX JKHBOTHbLIX, HAEK MOCTORH-
crea BUIOB. OH OGOCHOBBLIBAET [PHHLMIILI
«yCNIOBHH CYLIECTBOBAHHA OpPraHM3MOB» H
«KOppeNsfLMK YacTeil Tena», KOTOpbie pac-
CMaTpHBaeT KaK CBHAETeNIbCTBA MPeIyCTaHOoB-
JIEHHOH TapMOHHH B TNpHPoLEe (<KOHEYHBIX
npuunn» ). Maydas nekonaemsie ocratku, Kio-
Bbe MPHXOAHMT K BBIBOAY, YTO OHH PacroJioxe-
Hbl HE Xa0THYHO, @ 3aKOHOMEPHO, U M0 HaNH-
YHIO HEKOTOPBIX «PYKOBOOALLX (hOPM» MOXK-
HO ONpEJIesIHTb NOC/e0BATENLHOCTh MeOJIONH-
YeCKHX CJ10eB BO BpemeHH. Baarogaps mccue-
nosakusiM KioBbe N MHOTHX APYrHX HaTypasiu-
cros Mexxty 1822 u 1841 r. Bo3uukaer cmpa-
muepagpus 1 COCTaB/IACTCH BCS 2E0XPOHOND-
euueckans mabauya (nogpobGHee cM. pasnen
5.3) oT keMGpHsi IO HETBEPTHYHOTO MEPHOJA.
a5t o6bsicHeHus (akra cMeHbl (hayH BO Bpe-
menn JK. KioBbe passui npeacras/ielHs o Ka-
TacTpohax Ha MOBEPXHOCTH 3eMJIH B Ipo-
LLJIOM, YHHYTOXKABLIKMX XKHBBIE cylllecTsa. Pas-
BHTHe 3THX npenctasienuii A. n'OpGuHbH
NPHBENO K (POPMYJIHPOBKE 7meopuL Kamacm-
pogh, COrNacHo KOTOPO# MoC/Ie KaXKaoi M3 Ka-
TacTpo NPOHCXOAMIIO MOBTOPHOE COTBOPEHHE
YKHBOTHBIX.

CooteyectsenHuK u cospemenHHK K. Kio-
Bbe — 3. YKoddpya Cent-Unep (1772—
1844), Te xxe cakThl, koToprie KioBbe Henosb-
30BaJl 18 MOATBEPXKIEHHA KPealMOHHCTCKHX
BO33pPEHHI, pacCMaTpHBal Kak J0Ka3blBalolHe
TPaHCOPMH3M: E€NHHCTBO OPraHH3aLMH KH-




BOTHBIX KaK NoKasaTtesb OO1HOCTH MPOHCXOXK-
JIEHHS], HaJMYyHe OTJHYAIOUIMXCA OT HCKomnae-
MbIX COBpPEMEHHBIX ()OPM Kak JIOKa3aTesbCTBO
M3MeHeHHs] OPraHH3MOB MOA BJHFHHEM BHYT-
PEHHHX H BHELUHHX eCTECTBeHHBIX MMPHYHH.

Pasnornacus mexxny Kriosee 1 Cent-Hue-
pOM MO 3THM BOMPOCAM BBUIMJIHCH B OCTPYIO
ny6anunyio muckyccrio (1830), rae noGemy
onepxxan Kiosbe.

B yenom moOICHO CKA3aMb, 4MO, HECHOMPA HA HEOOHOKpam-
HO BbICKA3bIBABLLLLECS 2eHUAAbHbIe 002a0KW O PA3BUMUL 38010~
yuu scueoti npupodet, do konya XVIII 6. eocnodcmayem «MolCAb O
yenecoobpa3HoOCmu YCMaHOBACHHBLL 8 npupode nopaoKos», O
COMBOPeHUU KOUEK 0N NONCUPAHLS Mmoluell, a moluleli — 4mo-
6oL Gblmb NONCLPACMBIMU KOWKAMU, G 6CA npupoda — 4mobbL

doxasame myopocme mMeopya.

Beickaseisasuiuecs 3AeMEHTTibL

IBONIOYUOHUSMA eLye He CKAAObIBANLCL 8 YEAbHOE IBONIOYLORHOE
yuenue. Bnepeole maxoe yuetiue 6610 co30ano )K.Bb. Jlamapkom

(1744—1829).

FABA 2

CtaHoOBJieHue 3BOJIIOLLMOHHOrro y4eHus

B XIX B. NPOHCXOAHT CamMoe 3HaYHTEJILHOE
COGbITHE B MCTOPHH Pa3BHTHS BOJIIOLHOHHOH
vl — Y. Japsun  dopmyaupyeT B
1842— 1853 rT. Teopuio 3posounH. Onxako
5BOJIIOLHOHHOE Y4eHHE KaK LeJoCTHasA CHCTe-
Ma B3TJISJIOB, JOKA3biBAKOLMX pasBHTHE MpH-
pOmbI, C(OPMHPOBAIOCH HO BO3HHKHOBEHHH
JApBHHH3Ma: OHO ObL10 CO3/IaHO  TPyAaMH
¢pauysckoro Guosora XK.b. Jlamapka n psi-
OM HENOCPEACTBEHHLIX MNpeAtieCTBeHHHKOB
Y. Jlapsuna B nepsoit nosiosute XIX B.

2.1. X.B. Nlamapk u ero yvyeHue

B ncropuu 6uosornn Jlamapk oGeccmep-
THI CBOE HMsi — BBeJl TepPMHH «GHOJOTHS>

' Onrospemento ¢ Jlamapkom TepmuH «GHONO-
rusi» Gbin npesnoxeH JI. Tpesupanycom B TpakTaTe
«Buonorus», unu «Punocodun KUBOH MPHPOAbI»
(1802).

CO3/aNl CHCTeMy »XMBOTHOTO MHPa3, B KOTOPO#
BrepBbié XKHBOTHbI@ OblIH pasfie/leHbl Ha «T0-
3BOHOYHBIX» M «6eCNO3BOHOYHBIX>», BbUIEJIH B
OT/Ie/IbHbIe KJIaCChl MayKooOpa3HbIX M KoJbYa-
ThIX 4epBei, a Tarxe noapo6HO 06OCHOBAJ
NpeANoNoXKeHHe O MyTAX MPOHCXOXKICHHS He-
70BeKa OT oGeapsiHononoGHbix mpeakos. Ho
raBHbLIM TeopeThyeckum nocTikennem JK.b.
Jlamapka, HECOMHEHHO, SIBJIAETCA CO3[aHHe
5BOJIIOLMOHHOM KOHLENMUHMH pa3BUTHA NPHPO-
Ibl.

B tpyze «®unocodusi 3oomorun» (1809)
>K.B. Jlamapk naeT 3BOJIIOLHOHHOE 060CHOBA-
Hue «JecTHHUB! cywecrs». [lo ero MHeHHIO,
9BOJIIOLMA HAET Ha OCHOBaHHH BHYTPEHHErO
CTpem/eHHs OpraHu3MoB K nporpeccy (npu-
yun epadayuu). IT0 «CTPeMJIEHHE K IMpO-
rpeccy» He ONPeeNAeTcsl BHELIHHMH NMPHYH-
HaMM, OHH JIHIIbL HapyllalT MpaBuiIbHOCTD
rpajaumy. BTopoil npHHWMN, TMOJOXEeHHbIH
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JlamapkoM B OCHOBY CBOEro y4eHHs, COCTOHT B
YTBEePXIEHHH U3HAYAAbHOL YyerecoobpasHo-
cmu peakuMi JIIOGOro opraHuamMa Ha H3MeHe-
HHE BHELUHeH Cpellbl H NMPH3HAHHA BO3MOXHO-
CTH MPAMOro MPHCMOCO6eHHU.

Kak e npeacrasasin cebe Jlamapk Bo3-
HHUKHOBEHHE HOBBIX NPH3HAKOB B 3BOJIIOLHH?
Ecnu 310 KacaeTcsi XKHBOTHBLIX OpPraHH3MOB, TO
BCJIE]L 3@ H3MEeHeHHeM YCJIOBHH TOTYaC ClledyeT
H3MeHEeHHe MPHBbLIYEK, NOCPEACTBOM YNparKHe -
HHAI COOTBETCTBYIOLIHE OPraHbl H3MEHAKTCS B
HY>KHOM HanpaBjieHHH (MepBbiil «3aKOH») H
9TH H3MEHEeHHs NepeJalTCs Mo HaCJeNCcTBY
(BTOpO# «3aKOH»).

Jlamapk nucasn, 4To «CTpemsiCh H3GerHyTh
HeoOXONUMOCTH OKYHaTb TeJO B BOLY, NTHLA
JleNiaeT BCAYECKHe YCHHS, YTOOb! BBITAHYTH H
YANHHHTL HOrH. B peaynbrare mnuTesibHOM
MPHUBLIYKH, YCBOGHHOH NaHHOM MTHUEH W Mnpo-
YHMH OCOOAMH €€ MOPOJbI, NOCTOSHHO BbITSTH-
BaTh H YIJIHHATL HOTH BCE€ OCOOH 3TOH MOPOAb!
Kak 6bl CTOAT Ha XOMyJIsX, TaK Kak MaJlo-roma-
Jly y HHX 00pa30BaJiuCh IJIHHHbIE TOJIbIe HOTH,
JIMIIEeHHble mnepreB 0 6eapa, a 4acto M
Bble»' . AHAJIOTHYHBIM 06Pa3oM, 10 €ro MHe-
HHIO, Pa3BHBAIOTCH BCE CrelHalbHbe MPUCIO-
cobneHus y xHBOTHBIX. BoT Kak Jlamapk 06b-
sicHsieT 06pa3oBaHHe PoOroB Yy XHBOTHBIX: «Bo
BpeMsi MPHCTYIOB SPOCTH, OCOGEHHO YacThiX Y
€aMmLOB, HX BHYTpeHHee 4yBCTBO Osaropaps
CBOHM YCHJIHSIM BbI3LIBa€T HHTEHCHBHBI MpH-
TOK (DJIIOHAOB K 3TOH YacTH FOJIOBbI M 31€Ch
MPOUCXOAMT BHIIEJIeHHE Y OIHHX — pOroBoro,
Y OPYTHX — KOCTHOTO BelUeCTBa, CMelllaHHOro
C poroBbiM, B pesyJibTaTe Yero B 3THX MeCTax
06pasyloTCs TBepAble HapoCThi»”.

2.2. OueHka yyenuna X. B. Jlamapka

®dunococKkHe BO33peHHs H apryMeHTaLus
ss0OUMOHHBIX B3rasgoB YK B. Jlamapka we-
OIHOKPATHO CJIY>KHJIH TMPEAMETOM ClpaBeiH-
BO# KpUTHKH. Ero B3risiibl OCHOBaHbI Ha AeH3-
me (ot saT. deus — 6or) — MaTepHs nepBHY-
Ha M cama no ce6e naccHBHa, a pasBHTHE ee
ONpeNeNsieTCsl «TBOPLIOM BCErO CYLIEro». Y-
JIeKIIHCh Heel 0 MOoCTeneHHoM M Bceobliem
H3MEHEHHH BHAOB H NMPEBPALIEHHH HX B IPyrHe
BHbI, JlaMapk CTas OTpHUATh PeasibHOCTh CY-

' Jlamapk XK. B. Va6p. nponzs. T. 1. M., 1955.
C. 350—351.
* Tam xe. C. 354.
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llecTBOBaHMS BMIOB B mpupone. Emy ka3sa-
JIOCb, YTO JOCTATOYHO H3THATH W3 GHOJIOTHH
MOHATHE «BHA», KaK aBTOMAaTHYECKH IpeKpa-
THTCA CTIOP MeXIy KpeauHOHH3MOM W TpaHC-
¢dopmusmom. Ilpn HecoMHeHHO# mporpeccHs-
HOCTH B3rNsiioB Jlamapka ero KOHLenuus no-
HUMaHHA TPHYHH 3BOJIOUHH Oblna oLIHG0Y-
HOH, MO CyleCTBY HaTyp(HIOCO(CKOH, C BbI-
paXKEHHBIMH 3JieMeHTaMH Haeanu3Ma (BHYT-
peHHee CTpemyleHHe K Mporpeccy, H3Hayajb-
Hasi 11eJ1eco00pasHoCTh JIIDOOH Peakumrt Ha ua-
MeHeHHble YC/IoBHs ). TeM He MeHee Mbl IOJIXK-
Hbl OTHATb JIOJDKHOE 3TOMYy BBHUIAIOLIEMYCS
MBICJIHTENIO, MPEJIOXKUBLIEMY MEPBYI) LEJO-
CTHYIO KOHUEMNUMI 3BOJIOLHH OPraHHYeCKOro
MHpa.

IBOJIIOLMOHHLIE B3rsAbl JlamMapka Obliu
cnabo apryMeHTHpPOBaHbl (DaKTHYECKHM MaTe-
pHaJioM H He TNOJIy4HJIH LIHPOKOrO pacrpo-
CTpaHeHHs cpead coBpemeHHHKOB. OpHako
priocnencTBuy (B KoHue XIX— navane XX B.)
HEKOTOpble €ro B3MIsibl HALLIH HOBOE pac-
NpoCTpaHeHHe B THIOTe3aX Hac/leA0BaHHs
npuoGpeTaeMblX CBOHCTB MJIH 30€KBAaTHOH H3-
MEHYHBOCTH (<HEO0JIaMapKH3M> ).

2.3. HenocpeacreeHHble
npeawecTeeHHuk Y. flapeuHa

B nepsoii nonosure XIX B. BO BCeX cre-
LHAJbHBIX pa3feniaXx OHONMOrHH H CMEXKHBIX eC-
TeCTBEHHO- HCTOPHYECKHX HAyKaX HaKaIlJHBa-
IOTCA JaHHbIe, KOTOpble MOFyT GbITb MaTepua-
JIMCTHYECKH HCTOJIKOBAHbBI JIHlb B CBETE 3BO-
JIIOUHOHHOIO Pa3BHTHS XHMBOTHBIX H paCTeHHH
Ha NPOTSHKEHHH JJIHTEJIbHOrO BPEMEHH OT Ka-
KuX-Ju60 o6umx npeaxosbix opm. B Tpynax
Y. Jlaitens (1797—1875) 3aknappisarworcs
OCHOBbI HCTOPHYECKOH IeOJIOTHH C ee npuH-
yunom axmyasusma (HCTOPHYECKHE H3Me-
HeHHst 3¢MHOI KOpb! ONpefensiloTcs AeiCTBH-
€M Tex Xe CHJl, KOTOpble HCMNOABOJb H Hesa-
MeTHO JAeHCTBYIT M ceroaus). [lossnsorcs
Tpymbl, 0606L1aloliHe AOKa3aTesbCTBa 3BO-
mouuH. Jleyxtomuasi csouka P. YembGepca
«Cnenpl eCTeCTBEHHOH HCTOPHH TBOPEHHS»,
sbilleqiuasi B JlongoHe B 1845 u 1846 rr.,
6bina OLICTPO NepeBeeHa Ha BCE €BPONeHCKHe
A3bIKH.

HenocpeacreseHHbIMH  MpeaillleCTBEHHH-
kamu Y. [apeuHa B Poccun Oblin 300J10r
K.®. Pynee (1814—1858) u Gotanuk



A.H. Bekero (1825—1902). K.®. Pysbe
Pa3BUBAJ KOHLETUMIO O BO3HHKHOBEHHH Opra-
HUYECKOFO MHpa H3 HeOopraHM4ecCKoro, o mno-
CTerneHHOM eCTeCTBEHHOM H3MEHEHHH opra-
HH3MOB H ()OPMHPOBAHHH MHOTO0Gpa3Hsa Cy-
LLIeCTB MOJ BJIHAHHEM H3MEHEHHs! BHELLHHX yC-
JIOBHi («€OCHOBHO# 3aKOH XH3HH»), O Hacsel-
CTBEHHOCTH H HM3MEHYHBOCTH KaK OCHOBHBIX

cBoiicTBax »KuBbIX opranuamos. A.H. bekeros
B paGote «['apmounsi B npupoze» (1858) npu-
BOAHJ HHTepeCHble JaHHble 00 H3MEHEHHH
pacTeHuil B pas/iHiHbIX YCJIOBHAX CyLIECTBOBA-
HHS1, B TOM 4YHCsie H 0 6opb0e 33 CyLiecTBOBa-
HHe.

Brazodaps makum mpyoam MHO2UX YHUeHbLX udeu 380a104LU
HAUUHQIOT NPUBAeKAMb 6HUMAHUE He TOoAbKo 61010206, HO U
gcezo obpasosartozo obujecmaa. OOHAKO 380ONIOYLOHHbIE udeu
canmu no cebe, dasce noOkpenieHHble QAKIMAMUL, He MO2YTT CHll-
mamocs IBOLIOYUOHHOL meopuetll 00 mex nop, NoKa Hernoxambl-
MU ewje OCmalomes OBUICYuLe CULbL NPOYECca 360AI04UL.

MABA 3

Bo3HuKHOBeHue gapBUHU3Ma

[Npexxae 4eM KpaTKo paccMOTpeTb OCHOB-
Hble MoJIoXKeHHst oGocHoBakHo# Y. JlapsHHOM
TEOPHH 3BOJIIOLHH, OCTAHOBHMCSI Ha MpPEeAro-
CLUTKAaX €€ CO3/IaHus H MIaBHLIX BEXaX KH3HH H
teopyectsa Y. Jlapsuna. B passHTHH 3BOJIO-
1HoHHBIX B3rysgos Y. JapeHHa Kak B 3epKaie
oTpaXkaeTcsi mpotiecc (hOPMHPOBAHHS 3BOJIO-
LHOHHOTO MHPOBO33PEHHA B COBPEMEHHOI eMy
GHOJIOTHH.

3.1. MNpennocbiNKKu BO3HUKHOBEHUS
AapBUHU3Ma

B pasnbix 06aacTsix GHOJIOTHHM K NepBOH
yetsepTH XIX B. ObL1 HAKOIJIEH OTPOMHDII
(baKkTHYECKHIl MaTepHaJl, KOTOPbIH HYXIaJICs B
060611eHun. JIasi Takoro oGoGLIEHHsST HYKHDI
6bliy HOBBble mopxodbl. [1pakTHKa CeJIbCKOro
xo3siicTea TpeGopana Co3/1aHusl TeOPHH, KOTO-
pas no3sonuna bl pasBuBaTh ajbliie METOADI
CeJIEKLIMOHHOM paboThl.

Bce 310 u onpepenuyio B 3HAYHUTEJILHOH
cTeneHH TO OGCTOATENLCTBO, YTO HMEHHO B
AHrnup — oaHOH M3 HaHbosiee pas3BHTLIX B
XO3:HCTBEHHOM OTHOLUEHHH CTpaH MHpa —

ciaoxuikch B cepenune XIX B. ycsiosusi s
co3naHus meopul 3gonoyul. ecTb ee co3-
JaHHs HeoCropHMO TpHHAANEXHT Yapisy
JlapsuHy — OJHOMY M3 BEJIMYaHLIMX eCTecT-
BOMCINbITaTeNell BCeX BpeMEH H HapodoB.

Y. Hapeun (1809—1882) B 10HOCTH Be-
puT B BH6aKIO, COOMpaeTcsi CTaThb CebCKHM
MacTopoM H 3aHMMaeTCsi 300JI0THel KakK HaTy-
panuct-ato6uTenb. B 22 roma Y. apsuH Ha
NAThb JeT NnokuaaeT AHIVIHIO H B Ka4eCTBe Ha-
TypanucTa (Ge3 »KaloBaHbsl) OTIJILIBAET B KPy-
roCBeTHOE MyTellECTBHe Ha 3JKCMEeIHLHMOHHOM
cynHe «BHrib» aHMIHACKOrO aAMHpanTeicTBa.
«Burnb» 06orHyJs 3eMHO# Liap, MPoHAs ¢ 1ora
Bokpyr IOxHoit AmeprkH, moGuisall B BOA2X
Asctpanun 1 Hoeo#t 3enananu, 060THY ¢ fora
Adpriky. Bo Bpems cTosiHok kopabas . Jlap-
BHH COGHpaJl 60TaHHYECKHE, NaJleOHTOJIOrHYe-
CKHE H 300JIOTHYECKHE KOJWIEKLHH, MPOBOIHII
reosiorudecKkie HabaKOAeHHS.

«[lyTeliecTByst Ha kopabJie €€ BeJqHYecT-
pa «Bursib» B KayecTse HaTypajHcTa, 51 Obll
nopakeH HeKOTOPLIMH (DaKTaMH, KacapLUMMH-
cA pacnpefieNieHHsi OpraHHYeCKHX CyLIECTB B
IOxHo#fi AMepHKe, H TeoJOTH4eCKHMH OTHO-
LIEHHSIMH MEXIY MpeXHHMH H COBpeMEHHbIMH
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G. e. microphyes
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G. e. vicinia
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P u c. 3.1. Pacnpocrpakerne v BHELIHUH BHA naH-
UHpPA CBEPXY NATH NOABHOOB CJOHOBOH Yepernaxu
(Geochelone elephantopus) na 0. Ansbepmans, I'a-
JanarocckHe o-sa. Bau3kue gopmet Yepenax obura-
JIH TAaKXKe Ha ApYrux ocTpoBax apxunesara. Y. Iap-
BMH ClIeJiaJl BbIBOA, YTO BCE OHH — MMOTOMKH OfL-
HOH (hopMbl, KOrAa-ToO nonasluer Ha apxunedar (no
E. Bonbne, 1981)

G. e. guntheri
0 25 50km
R— s

OGHTAaTeNIAMH 3TOro KOHTHHEHTa. PakThl 3TH,
KaK OyfileT BUIHO H3 MOCJENHHX [V1aB 3TOH KHH-
TH, KaXKeTCs, OCBeilaioT 0 HeKOTOPOii cTerne-
HH TPOMCXOXKAEHHE BHIOB — 3Ty TaHHy H3
Taiii» . Tak HaunHaetcs «Beenenne» B «Ipo-
HCXOXKIEHHEe BHIOB...».

[Nyrewectsys no IOxHoi Amepuke,
Y. JlapBuH 3amevaer, 4TO MHOroo6pasue 2KH-
BOTHOFO MHpa JIOTHYHee O0OBACHHTH MEJIeHHO
TeKYLHMH npoleccamu H3aMeHeHus opmM, yem
OTAeJIbHBIMH aKkTamu TBopeHus (puc. 3.1). Ha-
XO/IK& HCKONaeMbIX THMaHTCKHX OpoHeHoC-
LleB — DOACTBEHHHKOB  HLIHE  )XMBYLLMX
(hopM — NPHBOAMT €ro K BHIBOAY O POACTBE
BBIMEPLUHX M CyuiecTByrolmx popm. Kynbmu-
HalHeH, C TOYKH 3peHHsi (HOPMHPOBAHHS 3BO-
JIOLIHOHHBIX B3MISZIOB, ABUIOCH HCCIEIOBaHKe
taiopnl M hayHbl ['ananarocckux ocTposos, rje
Y. [lapBHH Ha npuMepe pasfHyYHil MEXIy

" llapsun Y. Co6p. cou. T. III. JI., 1939.
G270
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Benukuit HaTypanucT, co3gatesib TEOPHH €CTECTBEH-
Horo orbopa Yapns Hapeut

GJIH3KHMH BHIAMH BbIODKOB, Yepernax, siepHiy
yBHIIEN KaK Obl CaM NMpoLece 3BOJIOLUHH B AeH-
CTBHH,

Y. Hapsux Bosspawaercs B AHrimio B
1836 r. y6exaeHHbIM 3BOJIOLHOHKHCTOM. Ha-
YHHAETCsl IUIMTENIbHBIH rnepuos pa3paboTku
CTPOHHOH TEOPHH 3BOJIIOLMH, OCHOBaHHOH Ha
BCKPBITHH MeXAHUSMA I8ONIOYLOHHO20 NpPOo-
yecca. AHanu3upysi MCTOPHIO BBLIBEAEHHSI MO-
poa roJy6eit, cob6ak H CO3[aHHsI BBICOKOTPO-
IYKTHBHBIX COPTOB KyJLTYPHLIX PacTeHHH,
Y. {apeuH y6ex1aeTcs, YTO pasiHuHs Mexmy
NMopoflaMH H COPTaMH BO3HHKAIOT B pe3yJibTaTe
oTbopa W MPeHMyILeCTBEHHOr0 Pa3MHOMKEHHSs
TeX ocobeil, Y KOTOPHIX >KeJlaeMoe CBOHCTBO
HJIM NPH3HAK HanboJlee BhIpaXKeHbl. Takol u3-
BECTHbIH 4YeJIOBeKY C JIpEeBHEHIIHX BpeMeH LC-
KyccmeerHbltl 0mbop MoXKeT ObiTh TH60 Hec-
cosHamenvrHbviM (Korma OCTAaBASIOT LA pas-
MHOXEeHHs JIyylliHe 0CO6H, He 3aTyMbIBasiCh O
KOHEYHBIX peaysbTatax), Jubo memodute-
CcKuM (Korpa ceNleKLMOHepOM CTaBWTCS LeJlb
M0 YJIy4LLIEHHIO ONpeaeNeHHOro NpH3Haka WM
ceoiicrea). Hosuana nonxoma Y. IlapsuHa k
O6BACHEHHIO IBOJIIOLHH JIOMALLHHX MKHBOTHBIX
H KYJbTYPHbIX PaCTEHHH COCTOSNA B TOM, YTO
OH YCMOTpeJ B IeATENILHOCTH YEJI0BEKa 1Meop-
ueckoe Hauwaro. Koy K oObsCHEHHIO pas-
HOOOpa3usa aoMawHux ¢opM, MOAYEPKHBAN
Y. JlapeuH, 3aK/1I04a€TCsl B YMEHHH YeJIOBEKa
Hakanaiusamo usmeHenus mnyteM orbopa, a
He MpoCTO B CamuX (hakTax H3IMEHYHBOCTH H



HACJIEICTBEHHOCTH, KaK CYHTAJOCh paHee.
Hayuerne ncropuu co3marusi NOpPoJ H COPTOB
NPHBEJIO K BaX{HOMY BLIBOMy, 4TO OOJIbILUKH-
CTBO HX HMeeT Moropuremuieckoe (OT OHO-
ro KOpHsi) npoucxoxneHue. B mexanuame neii-
CTBHSI HCKYCCTBEHHOro oTbopa Mo HakorJe-
HHIO pasjiHyuil B psxy nokosnenuit Y. [apeuH
ysuaen npoobpa3 0CHOBHOIO MeXaHH3Ma 3BO-
JIIOLIHOHHOTO rpolecca — JAeHCTBHE eCTecT-
BEHHOro oTéopa.

Bce Bpemsi nocjie oKOHYaHHMA MyTellecT-
Busi Y. IlapsuH mocesiaer o6paboTke noJy-
YyeHHbIX Habnionenuit. B 1839 r. Bbixoaut nep-
Bas NpHHeCLlas eMy LUHPOKYI H3BECTHOCTb B
HAYYHbIX Kpyrax kHura «[lyreulectBue Hary-
pasiiCcTa BOKPYr CBeTa Ha kopabie «bBurib».
[lpoxopsAT eule 4YeThipe rofa, 3anoJHEHHbIe
OMBbITAMH C PACTeHHsIMH, pa3BeJeHHEM TroJy-
Geit, mpopomxenunem o6paboTkM 300JIOrHYE-
CkHX H GoTannyeckux koanekuuii. Ilo 3anmc-
HBIM KHIXKKaM YHanoch BOCCTAHOBMTB, HTO
eule B 1837 r. Y. [lapeuH BriepBbie MPHXOOUT
K Haee ecTeCTBeHHOro otéopa. B 1842 r.
Y. JlapeuH nenaeT 4epHOBOH HaOpPOCOK TEOPHH
ecrecTBeHHoro or6opa. Eie vepes mga roza
OH paclunpsieT paboty ¢ 35 no 230 cTpaHuy H
B CBSI3H C IJIOXHM COCTOSSHHEM 3/10pOBbf, OY-
Ly4H HEYBEPEH B 3aBeplUeHHH paboTbl, MPOCHT
onyOJIHKOBaTh ee IMocjie CMepTH.

3noposbe yayuliaercsi. B 310 Bpems Bce
yuTamLee o61IECTBO B3BOJHOBAHO MOSBIEHH-
€M aHOHMMHBLIX KHHr «Crenpl ecTeCTBeHHOH
HCTOPHH TBOpeHHs» (ux asTopoM 6ot P. Uem-
6epc, BMNOCJIEACTBHH aKTHBHbIH 3aLUHTHHK T€O-
pun Y. IlapeuHa). Pe3kasi KpHTHKA 3THX KHHT €
pasubix cTopoH (P. Yembepc, nasas MHOXeCT-
BO y6eauTeNbHbIX J0Ka3aTeNbCTB CylleCTBOBa-
HHSl IBOJIIOUMH, NPH3HABaN YYacTHe B HEH
CBEPXbECTeCTBEHHLIX CHJI) H CKeNnTHYecKoe
OTHOLIleHHe mpy3eil K ero paboTe 3aCTaBJASOT
Y. IlapsHHa OTJIOXKUTb MyOJMKAUMIO NOYTH ro-
TOBOFO TPyHa, C TeM HTOObl HCHepMbBAIOLIHM
06pa3oM HOKYMEHTHPOBATb Ka<0€e M3 BbUIBH-
raembix nosnoxeuuit. B 1858 r. 310T TPYyA CO-
crapsin 2000 cTpanul M, MO MHEHHIO aBTopPa,
Ha JIBe TpeTH ObL1 roTos K mybaukauui. OnHa-
ko Y. JlapBHH TaK H He 3aKOHYHJ €ero.

B 3710 Bpemsi H. JlapBHH nosyyaeT nHCbMO
oT mosozioro 3oonora Anbpema Yoaneca ¢
npocb6oii 03HAKOMHTLCA H B Cilyyae ofloOpe-
HHUSL MPEACTABHThL B XXYPHall PYKOMHCh €ro He-
Gonbuioi craten «O cTpemsieHuH pasHOBHI-
HOCTE€H K HEOTpPaHHYEHHOMY OTKJIOHEHHIO OT

nepeoHayanbHOro THna». B cratke B COKpa-
[1{eHHOM BapHaHTE COAEPXKAJNHCh OCHOBHI TOH
>Ke TeopHH, K KoTopoii Y. [{apBHH npHLLen He-
3aesucHmo oT A. Yonneca euie B 1842 r. Cua-
yana Y. [apsuH coGHpaeTCst NpeACTaBUTh CTa-
Thio A. Yosieca ¥ no 3ToMy BONPOCY HE BbI-
ctynatk. Ho no HacTosiHuio opyseit oH peliaer
onyONHKOBaTh W COOCTBEHHYIO CTaThIO MO/ Ha-
3paHneM «OG6 H3MEHEeHHHM OpraHHYeCKHX Cy-
LLeCTB B €CTeCTBEHHOM COCTOSIHMH...». Y. Jlaii-
enb u JDK. ['ykep npeacTaBAsiiOT JIMHHEEBCKO-
My O6L1EeCTBY OZIHOBPeMEeHHO 00€e CTaThH U KO-
MUK OJIHOrO M3 paHHHX nucem [lapsHHa.

Bce nokymenThl ObliH OnyOJIHKOBaHLI B
1858 r. 311 cobbiTHs 3acTaBasiioT Y. JlapsHHa
ony6JHKOBaTh COKPALIEHHLIH BapHAaHT MOAro-
TaBJAHBaeMOro MHoro Jet Tpysa — «[lpomuc-
XOXAeHHEe BHIOB IMyTeM eCTeCTBEHHOro oT6o-
pa, wan CoxpaHeHue 6aaronpHATCTBYEMbIX
nopox B 6opube 32 xu3ub». Bee 1250 akzem-
MJIAPOB MEPBOTO JIOHAOHCKOTO H3[IaHHA, MNof-
BUBLUMecA B ceeT 24 Hosi6psi 1859 r., paso-
LJIHCh B HECKOJIBKO OHEMH.

Haxe ecnu 6b1 Y. [lapBuH He OCTaBHN HaMm
TEOPHI0 eCTeCTBEHHOro 0T6opa, MHl BIpaBe
ObliH Obl CYUTATH €r0 OAHMM H3 BbLIAOLLHXCH
HatypanuctoB. OIHH TOJLKO MepeyeHb ero
TI2BHBLIX KHHI MOKAa3blBaeT, HaCKOJMbKO ry6o-
KH H pa3HOCTOPOHHH ObLIH €ro HHTepechl:

1839 r. |«IlyreuecTBHe HaTypankcTa Bo-
Kpyr cBeTa Ha Kopabyie «Burib»

1842 r. |«Crpoenne u pacrnpejesieHue Ko-
paJioBbIX pHOB»

1844 r. |«[eonoruyeckue HaGuiomeHHs1 Han
BYJIKAHHYECKHMH OCTPOBaMH>»

1846 r. |«[eonorHueckne HabalOAEHHs Han
IOxHoH AmepHKoii»

1851— |«YcoHorue paku» (1. 1—2)

1854 rr.

1859 r. |«[lpoucxoxkiaeHHe BHIOB MyTeM ec-
TecTeeHHoro ot6opa, win Coxpa-
HeHHe GNaronpHATCTBYEMBIX MOPOA
B Gopbbe 33 2KH3HB»

1862 r. |«Onewienne opxunei»

1865 r. |«IIpHKeHHs] M TOBAOKH JAa3fALUHX
pacTeHH#»

1868 r. |«HameHerHe AOMALLIHHX XKHBOTHBLIX
H KYJBLTYPHBIX pacTeHnii» (B 2 T.)
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1871 r. |«Ilpoucxoxaenue qenoseka H Mo-
JIOBOH OTGOP>»

1872 r. |«Buipa)kerue smoLpii y yesioBeka M
YKHBOTHBIX»

1875 r. |«HacekoMosinHble pacTeHHs»

1876 r. |«IlelicTBHE NMepeKpPeCTHOTO OMNbLiIe-
HHA H CAMOOMbLIEHHS] B PaCTHTENb-
HOM MHpe»

1877 r. |«Pasnuynble opmbl LIBETOB y pac-
TEHHi1 OJIHOrO H TOTO 2Ke BHAa»

1879 r. [«)Ku3ub Dpasma [apsuHa»

1880 r. |«CrnocoGHOCTE K JBHIXEHHIO y pac-
TEHHH»

1881 r. |«O6pazosanne PaCTHTENBHOro
CJ1051 3eMIIH AeATENbHOCTBIO J0OK/e-
BbIX YepBell W HaOJIIOIeHHs Hal HX
06pa3oM XKH3HK»

Y. Hapsus ymep B Jlayne, rue oH xHn no-
CJle BO3BPALUEHHs] H3 KPyTOCBETHOTO MyTellle-
CTBHs1, NoXopoHeH B BectMuHcTepckom a66ar-
cTee, pazom ¢ M. HbloToHoM.

3.2. OcHOBHbIE MNONOXEHUs1 TeoPUn
eCTeCTBEeHHOro oTbopa U ee OLeHKa

Henpexodawas sacayea 4. lapsuna co-
cmoum 8 mom, 4mo OH O6BACHUA npoyecc
pa3eumua U CmaHoBAeHUS 8UO08, BCKPLI8
mexanuam 3gonroyul. VIMeHHO 3TO H npespa-
THJIO 380MIOYLLIOHHOE YueHLe 8 TMEeoPUIO 360-
aoyuu.

OcCHOBbLIBasiCb Ha H3y4yeHHH O6OJBLIOTO
4yHCaa (hakToB M3 0OAaCTH €CTeCTBO3HaHHSA H
NMPaKTHKH PacTeHHeBOACTBa H XKHBOTHOBOJACT-
Ba, Y. JlapBHH NPHXOAHMT K BLIBOAY O CyllecT-
BYIOLLEM B MPHPOJE CTPEMJIEHHH K Pa3MHOXe-
HHIO Ka)X[IOT0 BHAA B TEOMETPHYECKOH Ipo-
TPeCCHH. DTO MpPABHJO He 3HaeT HCKIIKYeHHH
HH B J>XHBOTHOM, HH B DaCTHTENbHOM MHpe.
[ToTeHuMaNnbHO KaXKAblil BHA CNOCOOEH NPOH3-
BECTH H NPOH3BOAHT ropaszio Godiblue ocoleil,
YeM BbDKHBAET HX OO B3POCJOrO COCTOSIHMS,
IOHBIX OcoGel Bcerma Gosblie, YeM B3POCIIbIX
(cM. r. 10). Onxako yucso B3pocabix ocobed
Ka»<lloro BHAa pacTeHHH W XKMBOTHbLIX COXPaHA -
eTcsl 6osiee HIH MeHee MOCTORHHBIM. [loaeasn-
emca Ha CBem 02POMHOE 4uUCAo ocobell, 0o
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83P0OCA020 COCMOAHUA BbLICUBAET ALLLL
HesHauumenvnas wacmoe. ClleI0BaTeNbHO,
OCTalbHble THOHYT B «6opbbe 3a XXH3HL», B
«6oppbe 323 CyLIeCTBOBAaHHE» — TaKOB nep-
BHIH Ba>XHBIH BHIBOZ.

«§l  noMmKeH mNpeoynpeiuTh, — MHILET
Y. JlapBHH,— 4YTO MNPHMEHSIO 3TOT TEPMHH
(6opuba 3a cyulecTBoBanue.— A5, u A.fO.) B
UWHPOKOM H MeTa)OpHYECKOM CMbIC/Ie, BKJIIO-
yas Cloga 3aBHCHMOCTb OAHOrO CylleCcTBa OT
APYToro, a Takke BKIIO4as (4TO elle BaXKHee)
He TOJIbKO »XH3Hb OJIHOH 0COOGH, HO H ycIex ee
B OCTaBJIEHHH MOCJe Ce6si MOTOMCTBA» .

Ha6nionenusi B npupoie nokasbiBalor, 4To
ANA XHBOTHBIX H DPaCTHTEJILHBIX OPraHH3MoOB
XapakTepHa Bceo01las H3MEHYHBOCThL MpH3Ha-
KOB H CBOHCTB, HOO A2XXe B MOTOMCTBE OLHOH
napbl poauTesieil HeT COBepPLUeHHO OLMHAaKOBHLIX
ocoGeit. [lpu cpesHux GaaronpHATHLIX YCJO-
BHAX 3TH PasJIMYHA MOFYT He MrpaTh CyIeCT-
BeHHOI pOJIH, HO B KpaHHe He6saronpHATHbIX
YCJIOBHAX KaxKaoe Mesbyalilliee pasnuyHe Mo-
XKET CTaTh pelUalollUM 1Sl BEDKHBAHMA.

lennansrocts Y. IapsuHa cocrosyia B
TOM, 4TO U3 ComnocTaBneHus hakros 60pbOLI 32
CyllleCcTBOBaHHe H BCeoOleH H3MEHYHBOCTH
NPH3HAKOB H CBOHCTB OH MNpHLUEA K 3aKJIHye-
HHIO 0 HEW3GEXKHOCTH B NpHpoJe u3buparens-
HOTO YHHMYTOXEHHSI OIHHX 0COGeH H pa3MHO-
JKeHUs1 ApyrHx — ecrecTBeHHoro or6opa. B
npouecce 60pLOLL 33 CY1LLeCTBOBAHHE HHYTOX-
Hble Ha Mepsblil B3MAL Pa3/IHYHS JAlOT onpe-
JleNleHHble MPeHMYILEeCTBa ONHHM 0COGAM W
NPUBOAAT K rubGenu Apyrux. B KoHewHoM utore
B XKMBBIX OCTAIOTCA JHIUL 0CO0H, obnanarouiue
OMpeJIeIeHHbIMH, B KOHKDETHHIX YCJIOBHSIX
61aronpUATHLIMH CBOHCTBAMH, OTJHYAKOUHMH
HX OT OCTaJbHBIX 0COGei 3Toro BHAa. Hems-
6eXXHbIM pe3ynbTaToM 0T6opa OKas3asloch BO3-
HHKHOBEHHe MPHCNOCo6aeH I H Ha 5TOH OCHO-
BE€ — TAKCOHOMHYECKOTO H 3KOJIOTHYECKOTO
pa3HoobpasHus.

OTKpbITHE TNIaBHOIO MEXaHH3Ma 3BOJIO-
UHH Jenano 3s0JIOLHOHHLIA Mpouecc COObITH-
€M, OPraHHYeCKH BHITEKAIOLIHM H3 CaMoro Cy-
LleCTBOBAHHA YKHMBBIX OPraHH3MOB; B pe3yJib-
Tate oTnana HeoOXOmMMOCTh mnpHberath K
CBEPXbECTECTBEHHBIM CHIaM MpH O06bACHEHHH
SIBJICHHI1 H3MEHEHHs H Pa3BHTHA OPraHHYeCKo-
ro Mupa.

' flapgun 4. Co6p. cou. T. IIL.JI., 1939.

C. 316.




Ta6anuua 3.1. OcHoBHble 3Tanbi Pa3BUTHS 3BOJAKUHOHHON TEOPHH

XapaktepucTika nepuoja

Arans Toap

I 1859—1900

| 1901 — nauano 20-x

11 Kowey 20-x — wauano 30-x
IV Konen 30-x — nauano 50-x
Vv 50—80-e

bopuba 3a yrBepaesue upeu spoarouun. PopmMupo-
BaHHe KJacCH4eCKOro NapBHHH3Ma H OCHOBHbBIX aHTHAAP-
BHHOBCKHX HArnpaBfieHWH 3BOMOLMOHHOA Mbicsau. Bos-
HHKHOBEHHE 3BOJIOLMOHHOH OHOJIOTHH

Kpusauc kaaccHyeckoro AapBHHM3Ma, CBS3aHHbIA C
BO3HHKHOBEHHEM T'eHETHKH H €€ MPOTHBOMOCTABJEHHUEM
IapBHHM3MY. Ycunenue Bcex opM aHTHAapBHHH3MA

Hauano nepexofa K nonynaauHoOHHOMY MbILIEHHIO.
Hauano cucrematnueckux IKCNEPHMEHTANBHBIX HCCAEN0-
BaHHI MHKPO3BOJKLHH

CHHTe3 reHeTHKH H OapBuHHH3Ma. PopmHpoBanHe H
pasBHTHE CHMHTETHYECKOH TeOpHH 3BomouMH. Hauwano
PasBHTHA 3KOCHCTEMHOTO MbILLIEHHS

Vi3yuenne MonekynapHbIX OCHOB M3MEHYHBOCTH M 3BO-
awoumnd. Hayano usayueHus ssonourn skocrcereM. Passu-
THE HeOKaTacTpogH3mMa H APYrUX opM aHTHIAPBUHK3MA.

3.3. Nocnepywlyee passuTue
AAPBUHU3MA U ero BnusaHUe
Ha Guonoruro

B cneumanbHbix paspenax «Ilpoucxoxxue-
Husi BHOOB...» Y. JlapsuH yGemuTeNbHO MNOKa-
3aJ1, YTO MPHHLMI €CTECTBEHHOro oT6opa 06b-
ACHS€T BO3HHMKHOBEHHE BCeX 6e3 HCKIIOYEHHSA
OCHOBHBIX  XapaKTePHCTHK  OPraHH4YecKoro
MHpa2 — OT CyLIeCTBOBaHHA HepapXHYeCKO#
CHCTeMbl TAKCOHOB 110 BO3HHKHOBEHHSI SIPKHX
nepLeB y MaBJAHHOB, OT COXpaHEHHS PyAHMEH-
TapHBIX OpraHos 0 0COGeHHOCTEH reorpadu-
YECKOro pacrnpoCTpaHeHHs OpPraHH3MOB Ha
3emuie.

[pouwto 6onee 140 net co aHs ony6auko-
BaHusi «I1poHCXOXIEHHsT BHIOB...», H BCE 3TO
BPEMs 3BOJIOLMOHHAs TEOPHA HelpepbiBHO
pasBHBasack. B 3TOM pa3BHTHH MOXXHO Bbije-
JHTh HECKOJIbKO BaXXHbIX 3TanoB (T1aba. 3.1).

[lonpo6Hasi XapakTepHCTHKA 3THX 3TanoB
HEBO3MOXKHa B PaMKax KpaTKoro Kypca', pac-
CMOTPHM JIHLLbL OCHOBHbIE YePThl Pa3BHTHS 3BO-
JIFOLLHOHHOH TeOpHH.

' Nocnennuii cospemernbiit 0630p cM.: Bopor-
yoe H. H. Pa3BuTHe 3BONIOLMOHHBLIX He# B 6HOJO-
ruv. M., 2001, 640 c.

OsxuBrierne KpeayHoHH3Ma

PopMHpOBaHHE KJACCHYECKOro AapBM-
Hu3Ma. Yepes nontopa mecsua nocjie BbIXO-
Jla B CBET MepBOro M3JaHHA NMOSBUIOCH H TaK
e ObICTPO pasollloCh BTOPOe H3NaHHe
«ITpoucxoxnennss BHOOB..». Bckope kuura
Oblna nepeepefieHa Ha BCe €BPONEHCKHE A3LIKH
M CTana JOCTOSIHHEM CaMbIX LUHPOKHX KpPYroB
yuTawulero obilecrsa, ocobentHo B ['epma-
twuu, Poccun, Aurnum, Coenmnennbix Illta-
Tax. Bce HOBbie rpynnbl siBNEHHH H (haKTOB
OTHCLIBAIOTCA € NO3HUMI JapBHHH3Ma. Yepes
HECKOJIBKO JI€T aHTHIBOJIIOLMOHH3M M Kpea-
LHOHH3M OKOHYAaTEJILHO TEPSIIOT MOJIOXKEHHE
rOCINOACTBYHOLIMX KOHLIEILHH.

B stoM mnpouecce Gonblloe 3HaYeHHe
HMeJla NpoNaraHiHCTCKas JIeATeNIbHOCTb
T. lekcam, A. Yonneca u JIx. I'ykepa B Aur-
aun; . lekkens, ¢. Mwnnepa, K. Ieren-
6aypa B I'epmanun; K.A. Tumupssesa, 1. M.
MeunnkoBa, A.O. u B.O. Kosanesckux,
H.M. Ceyerosa B Poccun; Asa I'pes B Ame-
PHKe.

[IInpokoe pacnpocTpaHeHune 3BOJIOLM-
OHHbIX HZeill B GHOJIOTHH BHI3BAJIO MOSABJIEHHE
HOBbIX HarnpaBJieHHH W OUCLHIIHH: 3BOJIIOLHM -
OHHOH [aJIeOHTOJIOTHH, 3BOJIIOLMOHHONW 3M-
O6pHOJIOTHH, HCTOPHYECKOH Ouoreorpacduu H
Ap. dunoreHeTHyeckoe Harnpas/eHHe Ha orl-
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penesieHHblit MepHojl CTAHOBHUTCA [MaBHbIM B
GOJBIIHHCTBE OTpac/iell GHOJIOrHH, 3 3BOMIO-
LIHOHHBIH Moaxon — OCHOBOH H METOHOJOTrHel
CrieL{HaJIbHBIX IHCLIHIJIHH.

3. lekkensb (1866) BBOIMT TEPMUHBI «OH-
ToreHe3» (OT rpey. ontos — cywee) u «uno-
rexe3» (ot rpey. phylon — pon, nnems) u
CTPOHT MnepBoe (huiIoreHeTHYECKoe APERO.

Bropas monosura XIX B.— mepHom HH-
TE@HCHBHOTO MOCTPOEHHS (DHJIOTeHEeTHYEeCKHX
OPeB I BCEX KPYIMHLIX TPYMNM »KHBOTHLIX H
PaCTHTEJIbHBIX OPraHu3MoB. B npakTuky 6Ho-
JIOTHYECKHX MCCJIe[IOBAHHH TMPOYHO BXOIUT
npemioxxeHHblil J. ['ekkenem memod «mpoii-
HO20 napanneau3ma» — CornoCTaBaeHHe
JaHHLIX 3MOPHOJIOTHH, CPaBHHTEJILHOR aHaTo-
MHH H naneoxTosoruu (cm. . 6). Ha ocHosa-
HHM aHanH3a Xoaa (hHJIOreHEeTHYECKOTO Pa3BH-
THS1 OTAENBHLIX IPYNN BCKPLIBAIOTCS Ba)KHble
MPHHLMILL H (OPMHPYIOTCSI OCHOBHBIC YepThl
3BOJIIOLIMH TPyNN (MaKPO3BOJIOLMH): NpUHYUN
anroezeresa w apozenesa (em. ra. 15), 6uore-
HEeTHYECKU#t 3aKOH (CM. ri. 14), mpoucxorkue-
HHE OT HeCNneLManu3HPOBAHHLIX [MPEAKOB M
MPOrpecCHBHON CreLuanusalmy, HeobpaTH-
MOCTb 3BOJIIOLHH, [MPHHLHIT MYJbTH(YHKLHO-
HaJlbHOCTH OPraHoB M 3BOJIIOLHH OPraHoB ny-
TeM cmenol gyrkyuu (cm. . 16) u ap. Tak
3aBepLIAeTCH «POMAHTHYECKHI» rNepuoz pas-
BHTHS flapBHHH3Ma.

Kpuauc knaccuueckoro aapBUHHM3MA.
HecmoTpsi Ha npusHanne yyenns Y. JlapsuHa
GOJIbLIHHCTBOM OHOJIOTOB, MHOTHE BeIylllHe
6uosiorn u6o He npunsnu (P. Oysh, K. bap),
JNHO0 NpHHHMAJH yyeHHe 00 3BOJIOLHH MyTem
ecTecTBeHHOro otéopa C OroBopkKamu, JHOO
BLIABHIANH CepbesHble Bo3paxkerus (JI. Arac-
cuy, A. Kennukep, K. Herenu u gp.). 2Tomy B
HeMmaJioii CTerneHH crnocoOCTBOBANO TO, HTO
e3rnanp Y. JlaperHHa Ha BCeMOryLuecTBo 0T6o-
pa H 0COGEHHOCTH BO3HHKHOBEHHSI HOBLIX BH-
JI0B BCTPETHJIUCH C PAIOM TPyAHOCTe#H (HarnpH-
Mep, B MNPHPOJIE PEOKO HaXOOWJIHCh Nepexol-
Hble (opMBI, MPHCYTCTBHE KOTOPBLIX MOCTYJH-
posas JlapsHH), BO3SHHKHOBEHHE OPraHOB
OYeHb CJIOXKHOTO CTPOEHMSi H CJIOKHBIX (hOpM
NOBEleHHs] TakKKe, Ha nepebll B3rAA, OblIO
TPYAHO OOBACHHTL MOCPEACTBOM AKKYMYNSALMH
MEJIKHX H3MeHeHMH (HEemOCTATOYHBIM Kasalscs
npuHuMn otéopa v n1a 0ObLACHEHHS NMEPBbIX
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CTa[ukH Pa3BHTHS MNOJE3HbIX YKIOHEHHH, HesC-
HBIM OCT4BaJIOCh BO3HHKHOBEHHE 06LIIero nia-
Ha CTPOEHHs B KPYNHbIX TPynnax OpraHu3MoB
HT. L)

Kputika napeunnama 0COGEHHO YCHJIH-
J1ach B [€pHO/L BO3HHKHOBE HHsi FeHeTHKH. DTOT
MEpHOI YCIOBHO MOXXHO Ha3BaTh MepLOOOM
ompuyanua dapsurudma. B 310 Bpems (ko-
Hel, XIX— yayano XX B.) He ToJILKO B 6HOJIO-
THH, HO H B APYruX o6JacTsiX eCTeCTBO3HAHMUA
HanagkH Ha MaTepHalHCTHYECKHe B3LAMbI
yeununncsk. CyasObl 3BOJIIOLHOHHOTO YUeHHs K
TEOPUH €CTeCTBEHHOT0 0TOOpa pPasoLUIHCh.
DBOJIIOLHOHHOE YUeHHe pPacnpoCTPaHAIOCh
BCe LUMpEe M LUMpe, a TeOpHsl eCTeCTBEHHOIo
oT60pa — LEHTpalbHOe 3BEHO BCel 3BOJIO-
LHOHHOH TEOPHH — CTasia MOABEpraTbCsi BCE
Gonee eCTKo# kKpuTHke. [Ipuyuk Tomy 6blno
HECKOJILKO, HO OCHOBHAsi — OTCYTCTBHE JIOC-
TATOYHO CTPOTHX HAYYHBIX MPEencTaBJeHHH ©
JIBYX BAXKHEHIUHX SBJEHHMSAX MXH3HH H O6GUIHX
XapPaKTEPHCTHKAX >XHBOro Ha 3emiie — Ha-
CJIEICTBEHHOCTH H H3MEHYHBOCTH.

Bckope nocne Bhixoma «I1poncxoneHHs
BUIOB...» @. JIXKEHKHH BLIIBHHYJl Cepbe3Hoe
BO3paXKeHHe NpoTHB npeanonaraemoi Y. ap-
BHHOM BO3MOXXHOCTH AeHcTBHA o0T6Opa Kak
9BOJIIOLMOHHOIO (hakTopa B npHpone. XoA ero
paccykieHufi Oww1 cnenyrouiuM. BosHuKLIee
CIIy4ailHOe HacJeICTBEHHOE H3MEHEHHe, KOTO-
poe HoMmKHO ObITb MojJep»XaHo oToopoMm,
BCerza eauHH4HO. BeposaTHOCTL BCTpeYH ABYX
ocobeii C ONMHAKOBLIMH HaCIeACTBEHHBIMH H3-
MEeHeHHAMH M OCTaBJeHHeM HMH IOTOMCTBA
ype3pblNaiHo Mana. [lostomy ecnu omMH M3
pomuTesiell HMeeT MpH3HaK A, TO y ero fetei
KOJIMYECTBEHHOE Bblpa)keHHe MpH3Haka Oynet
A/2,y suykos — A/4, y npasuykos — A/8 u
T. I., T. €. IPOH30HIET «PACTBOPEHHE MNPH3IHA-
Ka B CKpPElHBAHHHY.

Ins onposepxeHus Bo3parkeHus JIKeH-
KHHZ' HeOGXONMMO ObUIO 3HAHHE TeHETHKH,
a TeHeTHKa KaK HayKa BO3HHKJIA JHlUIbL B
1900 r., B ron nepeoTKPLITHA 3aMeyaTeNb-
HbiX pabor I'. Mennens. [lpasma, u panee
GbLIH U3BECTHBI MHOTOYHC/IEHHbIE (haKThl, CBH-
[E€TeNLCTBOBABLUHE  MPOTHB & PACTBOPEHHS
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NPH3HAKOB B CKpeuMBaHuu». Hanpumep, xa-
pakTepHasi rOpOHHKA Ha HOCY Y MpeaCTaBuTe-
Jeit Koponesckoro aoma Byp6onoB coxpatu-
Nach JiaXKe y BOCbMOTO MO CYeTy MOKOJIEHHMSI.
[lo pacueram @. J[xeHKHHE, NPH3HAK NOHKEH
Obl1 yMeHbLINTbCsl B 128 pas. YernipHamua-
ThiH N0 cyety nokosenuii repuor IllpoocGepu
HMeJI, KaK H OCHOBOMNOJIOXKHHK poza (500 Jser
Hasan), CPOCLUHecA nepeble H BTOpbIe (hataHru
Ha nanbuax pyk. Ho sth ¢pakhl (kak u anano-
rUYyHble H3BeCTHble Toraa (hakThl u3 06J1acTH
CeNIEKLIHH) OCTaBaJIiCb BHE BHHMAaHHSI HCCJle-
nosareJieil-3BOJIFOLHOHHCTOB.

CyiecTBoBan u Apyroii ()poHT HCCJIENOBA-
HHH, TPSMO MM KOCBEHHO MPOTHBONOCTAB-
NsieMbIf 1apBHHH3MY B KoHUe XIX — Hauane
XX B. B pa6ote B. Horauucena (1903) 6bna
NOKa3aHa He3((heKTHBHOCTL 0TOGOPa B YHCTHIX
JIHHHAX (B MOTOMCTBE OJIHOH CaMOOMJIONOTBO-
psitouleficss ocoOH, TOMO3HMIOTHOM MO 6O0Jb-
WHHCTBY npu3HakoB). M xors Takue romosu-
rOTHbBIE TPyMnmnbl ocobelt B npupo/ie He BCTpeya-
I0TCS, BEPY B MOTYLUECTBO 0TOOpa 3TH 3KCIe-
pHMeHTb!l noapoieanv. Kpafine Heynauxas
«BpPeMeHHas THINOTe3a MaHreHe3Uea», Npeyio-
*keHHas1 [lapBHHOM, pacxonunack ¢ Habmonae-
MbIMH (DaKTaMK HaC/JeICTBEHHOH MNepenayu
NPH3HAKOB B 3KCIEPHMEHTaX. 3To Oblio,
0-BHAMMOMY, OJIHOH W3 MPHYHH BbUIBHXXEHHS
I. ne ®puzom (1889) runoresnl 3B0JIOLHH,
COMVIaCHO KOTOPOH HOBbIE€ BHibl BO3HHKAIOT
cpasy, CKaykooOpasHO, MOCPEACTBOM IOsiBJe-
HHS OTAGJIbHBIX KPYNHbIX H3MEHeHHi Hacnel-
CTBEHHOCTH (Mymayuu) Ge3 Beyllero yya-
CTHSI €CTeCTBEHHOTO 0T6Opa.

[pHynHOli yKa3aHHbIX TPYAHOCTEH JapBM-
HH3Ma, KaK y>Ke OTMeyasoch, OblI0 OTCYTCTBHE
JOCTATOYHO CTPOTHX JOKA3aTEJILCTB HACIENCT-
BEHHONH M3MEHYMBOCTH, TeOpHH 0T6Opa «He
XBaTan0» reHeTHYeCKoH OCHOBLI. Takne Hoc-
THXXEHHS1 TEHETHKH, KaK MYyTaLlHOHHAs TeOpHs,
y4eHHe O YHCTBIX JIMHHAX H NPHHLMI KOPNycC-
KYJISIPHOH HaCJeACTBEHHOCTH, HCIOJIb30BAJIHCH
/18 OOOCHOBAaHHA AHTHIAPBHHOBCKHX B3IVJIsi-
OB, DTH JaHHbIE FEHETHKH Ha CaMOM JieJie YK-
peruisuin yyenne H. JlapBuHa, BHOCS ICHOCTD B
NOHHMaHHe MeXaHH3Ma JeHICTBHS €CTECTBEH-
Horo ot6opa.

l'eneTnkH TOro nepHoaa BMeCTo pacribis-
yathbix npeacrapnenui Y. lapsuHa u ero cro-
POHHHKOB O HaC/IeICTBEHHOCTH MbITAJNIHCH
NPeIJIOXKHTb TBEPAble 3aKOHbl W OCHOBAHHbIE
Ha 3KCMePHMEHTaX THIoTe3bl. ITOT MOAXOA

NPOCMOTPEJIH CTOPOHHHKH B3rasiios Y. [lap-
BHHA, KOTOpPHIE, B CBOIO OYepeib, MpPEAnpHHHU-
MasH Ge3ycrellHble MOMLITKH ONPOBEPrHyThH
paHHHX reHeTHKOB. ['eHeTHKH, CO CBOEH CTOPO-
Hbl, yBJI€YeHHbIe yCriexamH, He 3aMeTHIH To-
JIOXKHTEJIbHOe B ydeHuH Y. [lapsuua. 3To M
6bLI0 MPHYHHONH KOH(UIMKTa, 3HaMeHaTellb-
HbIM COGbITHEM B HCTOPHH PA3BHTHS IBOJIOLH-
OHHOro y4erusi cran 1926 rox — roa nossie-
Hust pabotel C.C. YerBeprkopa «O HekoTo-
pbIX MOMEHTaxX 3BOJIIOUHOHHOTO Mpouecca ¢
TOYKH 3PEHHs] COBPEMEHHOH TNeHETHKHY», J1aB-
LIeH HayaJlo CuHme3y TeHEeTHKH H KiaccHye-
CKOTO JIAPBHHH3MA.

Ilepyuon cuMHTe3a reHeTMKM W KJjaccuye-
CKOro napsuuMama. HenpocThiM Gbln nyTh K
cunTesy. [lepBbIM LIaroM Ha 3TOM MyTH MOXKET
CYHTATLCSI BCKPBITHE 33KOHOMEPHOCTEH pac-
npejeieHHs XPOMOCOM TMPH KJIETOYHOM fiedie-
HuH. OCHOBLIBasICL Ha 3THX (hakTax, A. Beiic-
maH (1834—1914) dopmyaupyeT OCHOBHblE
MOJIOXKEHHs] XPOMOCOMHOH TEOpPHH HaCJIe[CT-
BEHHOCTH H BlepBble BbIIBHTAeT NPUHYLN He-
803MOJCHOCTML nepedaul no Hacredcmey
«bnazonpuobpemernHblxs NPUIHAKOS.

J1o cuxX nop HHOTAa BCTPEYaIOTCsl HCCNEN0-
BaTeJH, MPH3HAIOLLHE NMPUHLMI HACIENOBAHMHS
«6J1aronpHOGPeTeHHbIX» TPH3HAKOB («aleK-
BATHasi H3MEHYHBOCTb»,XCOMATHYECKAs HH-
Oykuusi» M T. 1.). OnHako u3 npH3HaHus dakra
BJIHSIHHSI BHELUHEH Cpenubl Ha HaC/elCTBEH-
HOCTb (HHKOI/JIa He OCMapHBaeMOro reHETHKOM )
He BbITEKaeT BO3MOXXHOCTb AJEKBATHOH H3-
meH4yHBOCTH. [lo-npexxHemy  crnipaBeminso
npekpactoe cpasHeHne Y. JlapeuHa: «...Mbl
$ICHO BHIMM, YTO NMPHPOAA YCJIOBHI HMEET B
OMNpeJieNIeHHH KaxXKIOoro [AHHOTO M3MEHeHHsI
MOYHHEHHOE 3HaYeHHE MO CPaBHEHHIO C MpPH-
poaoH €aMoro opraHHiMa; ObITb MOXKET, OHa
HMeeT He Gosibliiee 3HA4YeHHe, YeM HMeeT MpH-
pona ToH MCKPbl, KOTOpasi BOCIJIAMEHSIeT Mac-
Cy roOpro4ero MatepHasa, B onpesiesieHHH CBOji -
CTBA (BCIBIXHBAIOLLEr0) MIaMeHH» .

YroMuHaBLIasACS MYTAUHMOHHAsi THIOTE3a
sosiioukn . e Ppusa cuirpana saXkuyio rno-
JIOXKHTEJIbHYIO POJib MPH CHHTE3€ NeHEeTHKH H
OAPBHHH3Ma, YCKODHB HaKOIUIEHHE TOYHBIX
JAHHBIX M0 HACJEACTBeHHOH (<«HeonpeneneH-
HOH», Mo JlapBHHY) M3MEHYHBOCTH B KHBOH
npupoge. [locne oGHapyxeHusi y Apozoduibl

' flapsun Y. Co6p. cou. T. IIl. M.—J1., 1939.
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rpynI CUEIUIEHHS] TeHOB MO YHCJY HMEIOLLHX-
¢ XpOMOCOM OKOHYaTeNibHO O(OpMASETCs
XPOMOCOMHasl TEOpHA  HACJ/Ie[CTBEHHOCTH
(T.I'. Mopran, A. CrepreBaHT ¥ Ap.).

lNepexop K nONyJsAUMOHHOMY MblLUJe-
HUIO. B noToke pa3HooOpa3HbIX NEHETHYECKHX
uccnenoBakuit  (opMHpyeTcsi  3HAMEHMTHIH
«npuHuun Xapmi» (1908): 6e3 srewrezo
dasreHusn kakux-aubo gpakmopo8 uacmo-
mbL eeHo8 8 DeCKOHeYHO BONbUOU NaHMUK-
mu4ecKol nNONYAAyuL cmabuiu3upyomes
yace nocre 00HOL cmerbl nokoaenuil. J1py-
THMH CJIOBaMH, NPH OTCYTCTBHH BHELUHHX JaB-
JIEHHH 4acTOThl T'€HOB B MOMYJSILMH JOJDKHbI
ObITE MOCTOAHHLIMH.

Hcxona n3 npununna Xapau, C. C. Yer-
BepHkoB (1882—1959) nokaszan, uto B
pe3yJibTaTe MOCTOSIHHO MPOTEKAIOIIEro MyTa-
[IMOHHOTO Mpolecca BO BCeX MNOMYNAUHAX
co3paeTcs H CYLIECTBYeT HAC/eACTBEHHAs re-
TEPOTEHHOCTh — PAa3/iHYHble MyTaLUHH H KOM-
GHHALMH, NPEACTABJISIOLHE NTeHETHYECKYIO OC-
HOBY 3BOJIIOLIMOHHOTO mpouecca. M3 pacyeros
C.C. UerBeprkoBa cJeloBaNo, HTO BO BCEX
0€3 HCK/IIOYEHHS] MOMYNALMAX JO/DKHBI MPH-
CYTCTBOBaTb CaMbleé pa3/ivuHble MyTaluu. B
Xofe «nepepaGoOTKH» 3THX MyTaUHMH MOA AeH-
CTBHEM €CTECTBEHHONO OTGOpa H OCYLUECTBJIS -
€TCsl MPOLECC 3BOMIOUHH. JKCNEepHMEeHTasb-
Hble MPOBEPKH MONHOCTbIO MOATBEPAM/IH Bbi-
Bon C.C. YerBepHKoOBa 0 HACHIILEHHOCTH MPH-
PONHBLIX MOMYJAUHHA Pa3HBIMH MyTaLHSAMH.

ITposeneHubie B 1928—1930 rr. Hecne-
nopanust (P.A. ®uwep, H.IT. Qy6unun u 11
Pomatuos, C. Palit u fp.) nokasanm, 4to B
9BOJIIOLMH OOJIbLLYIO poOJib HIpaeT He TOJIBKO
NosiBJIEHHE HOBLIX MyTallHH, HO H H3MEHEeHHe
YacTOThl BCTPEYAEMOCTH CYLIECTBYIOLIHMX al-
nenieit (reHa) Gnarofapsi CJy4aiHBIM Mnpoliec-
caM — KoJieOaHHsi YHCJIEHHOCTH MOMNYJSALHH,
yTpaThl TeHOB M T. 1.’

[eHeTHka no3BonWia MPOAHANH3HPOBATH
OCHOBHBIE MOMEHTH! MPOTEKAHHSA 3BOJIOLHOH-
HOTO MPOLECCa OT MOSIBJIEHHSI HOBOTO NpH3HA-
Ka B MOMYJSIUHH O BO3HHKHOBEHHS HOBOIO
Buga. Ha BHyTpuBHIOBOM (MUKpO38OAIOYU-
OHHOM) YPOBHE IPH H3YYE€HHH 3BOJIIOLHH OKa-
3a/10Ch BO3MOXKHBIM [PHMEHHTH TOYHBLIE 3KC-
NEepPHUMEHTANbHbIE MOAXOMbI, KOTOPbIE MOMOIH
BLISICHUTD POJIb OTAENLHBIX 3BOJHOLIHOHHBIX

' DTH npouecch Ha3LBaOTCR dpelihom 2eHo8
HIH 2EHETNUKO-ABTTIOMATTIUYECKUMU NPOLECCanu
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thakTOopoB, CcGOPMYNHPOBATL MPEACTaBJIEHHS
06 31eMeHmapHoll 360NI0YUOHHOU eduruye
(nonynsumsi), 3NEMEHTAPHOM 3BOJIOLHOHHOM
mamepuare v sereHul. Bee 3To npHBeno K
cospanmio O.I. [o6pxanckum v H.B. Tumo-
(heeBbiM-PecoBckum B 1937—1939 rr. yue-
HUR O MUKPOIBOAIOYUU — ONHOTO M3 rna.-
HLIX pAa3/IeIOB COBPEMEHHOH TEOpHH 3BOJIO-
LUHH.

PopmMHpoOBaHHE CHHTETHYECKOH TeopHM
apostouui. Pazsurue sBosilouoHHON 6HoJi0-
rud. B pa3BuTHH 3Tana 3BOJIOLHOHHOH TeOo-
pHH, Ha3bIBAEMOTQ CUHIMEMUYECKOL meopuel
asonioyuu’, GOMbILYIO Posib ChIPpasio 06beH-
HEeHHEe JIaHHBLIX MHOTHX oTpacJjeil GHOSIOTHH Ha
Gaze JapBUHH3MA: TE€HETHKO-3KOJIOTHYECKOTO
u3yuenns cTpyktypel nonynsuuu (H.H. Basu-
nos, I'. Typeccon, H. B. Tumodeen-Pecos-
ckuit, E.H. Cunckas, [x. Knaysen, M.A. Po-
3aHOBa M JIp.), KCMEPHMEHTAJILHOTO H Marte-
MAaTHYECKOr0 H3yyeHHsi GOpbObl 33 CyLECTBO-
BaHHe H ecrecTBeHHOro otbopa (B.H. Cykaues,
Ix. B.C. Xonpeitw, I'.®. I'ayze, I'. Ketsysmn u
Ip.), NAHHBIX 3KCMEPHUMEHTANbHOH H Teope-
tHyeckoit renetuku (P. @uwep, C. Pair,
A.H. Konmoropos, M. Jlepuep, K. Mazep,
H.IT. dy6unun, B. Penw, E.B. @opg, I'. Cre6-
6unc, P. JIeBOHTHH M AD.), pa3BHTHA TEOPHH
suna (H.M. BaBunos, JIx. Xakcau, 3. Maiip,
K.M. 3asanckuii, H.H. Boporuos, B. I'paut u
Ip.) W pfila ApPYrvX HanpapJieHHH.

Bouienenne MHKpPO3BOJHOLMOHHOIO YPOBHS
B TEOPHH 3BOJHOLMH H 3HAYHTENbHHIH MPO-
rpecc B H3YYEHHH MEXaHU3MOB BOJIIOLIHOHHOINO
npouecca crniocobcTBoBaniv pa3paboTke Mnpo-
6neM 3BOMIIOLUHMH H Gonee KPYMHOTO YPOBHSI —
makpossosourontoro  (H.M.  Basunos,
U. U. lmansrayzen, Jhx. I. Cumncos,
b. Penus, A.H. CesepuioB u ap.).

B Haweil cTpaHe akTHBHO pa3BHBAJOCh
MCCJIE[IOBAHHE 3BOJIIOLHH OTAEJIbHBIX KPYMHEIX
rpynn KHBOTHONO M PACTHTENABHOIO MHpa
(usetkoBbix pacrennii — B.M. Kozo-Tlonsh-
ckuit, AJl. Taxtamksii M Ap., YIEHUCTOHO-
rux — M.C. Tunspos, JI.M. ®epnotoB u np.,
npocteiinx — B.A. Jorens, O.H. Tlonsn-
cKuil 1 Jip., MHoroksetounsix — A.B. MBaHos,

' HazpaHHe «CHHTETHYECKAs» TNPOMCXOMMT,
no-BHIHMOMY, OT Ha3BaHHs 3HAMEHHTONH cBoakH JDK.
Xakenu (1942) «3Dpomouus. CoBpemeHHbIH CHH-
Te3».




B.H. Beknemuiues, H.A. Jlusanoe, A.A. Tla-
pamMoHOB W Ap., no3BoHouHbX — [1.I1. Cyuu-
kuH, M.A. Men36up, FO.A. Opnog, JLI1. Ta-
TapuHoB M 1p.). CoBeTckue HCC/eI0BaTENH
BHECJIH BBUIAIOLMHCS BKJIAJ B PA3BHTHE HEKO-
TOPBIX €MOrPAHHYHBIX» 3BOJIOLMOHHBIX AMCLH-
WK (HanpHMep, 3BOJIOUHMOHHOH (H3HOJO-
run — JLLA. Op6enn, E.M. Kpenc u zp., 380-
JIOLMOHHO# naneontonoruy — AA. Bopucsik,
B.C. CokonoB u 1p., 3BOMIOLHOHHOH GHOXH-
mun — A.B. Bnarosewenckufi, A.H. Beno-
3€pCKHH W Jp., 3BONIOLHOHHON Mopdono-
run — AH. Ceeepuos, M.Y. Llimansraysen,
A.A. 3asapaun, H.I'. Xsonun v zip., 380monu-
OHHOH  3Konorux — Guoreorpaguu — C.C.
Ulsapu, H.A. BoGpuuckuii, B.I'. Tentuep,
H.H. IlysanoB u gp.).

Paseutne akocucremuoro noaxopa. Ha-
yuHas ¢ 20-x rogoe XX B. Gaaronapsi Tpynam
BBIJAIOLErOCsl  €CTECTBOMCNLITATENSl COBpe-
menHoctH B.W. Bepranckoro (1864—1945) u
6orannkoB B.H. Cykauesa (1880—1967) u
A. Tencnu (1871—1955) pa3zsuBaercs HoBoe
HanpapJIeHHEe BOJIOLHOHHOTO YYEHHsST — [ue-
Hue 06 ssoaoyuu buozeoyero3oe u 6uo-
cgepel 8 yeroM.

Ha nawmux mnasax npoucxomuT npouecc
HOBOTO CHHT€33a — CHHTE33a MHKPO3BOJIOLH-
OHHOTO y4eHHs, GHOreOLIEHONOTHH, 3KOJIOTHH H
NONYISILLMOHHON OHOJIOTHH, Pe3yNbTaToM Ko-
TOPOrO JIOJDKHO CTaTh BHISIBJIEHHE 3AKOHO-
MepHOocmell  agoatoyuu  OLO2e0UeH0308
(axkocucmenm). Tloka 3TOT paznen 3BONIOLM-
OHHOrO y4eHHs ewue He co3fiadH. Ero coana-
HHEe — BaXKHeHlas 3ana4a B o6nacty pas3BH-
THA BCEro 3BOJIOLUHMOHHOTO YYEHHsl B Halue
BpeMs. IDTOT HOBLI CHHTE3, [0-BHAMMOMY,
MOKET OCYLIECTBHTLCS KaK Ha MyTAX pa3BHTHS
«BLUHPbY MOMYAAUMOHHOH GHOMIOTHH — B Ha-
NpaBJieHHH BBISICHEHHS B3aUMOJEHCTBHS MOy~
JISIUMA pasHbIX BHAOB B 3KOCHCTEMaX (Tak Ha-
3bIBaeMOH K03604104uL), TaK H MO MyTH pas-
BHTHA «BIVIyOb» HCCNENOBaHHi Ha Guoreoue-
HOTHYECKOM (3KOCHCTEMHOM) ypOBHE (CM. I
19). Y ecnu pa3BuTHEe MHKPO3BOJIOLHOHHOTO
YYEHHS! BIVIOTHYIO MOJBEJIO HAc K BO3MOXKHO-
CTH YNpaBJIeHHs 3IBOMOLMEH OTHAENbLHBIX BH-
IOB, TO pa3BHTHE yyeHHs1 00 3BOJIIOLMH GHO-
reoLeHO30B MO3BOJIHT YNPaBJsTh IBOJIOLMEH
XHUBOH MPHPOABI B Maclutabax KpYNHLIX pe-
THOHOB IJIAHETBI; 3TO KpaiHe HeoOXOoAMMO B

YCJIOBHSIX pacTyLIero aHTPOMNOreHHOro JaBJie-
HUsl Ha Guocgepy 3emnn.

H3yuenue MosiekynsapHBIX OCHOB M3MEH-
4YUBOCTH B 3BosoumMM. Haunnas ¢ oTkpuiTHs
reHeTnyeckoro xona Jx. Yorconom u @. Kpu-
koM (1953) uner GeicTpoe pasBuTHE MONEKY-
JisipHO#t GHOJIOTHH U BBISICHEHHE OCOBEHHOCTEH
crpoennsi monekyn JIHK, nepsuuno onpepne-
JIFIOUIMX BO3HHKHOBEHHE HACJIEACTBEHHBIX H3-
MEHeHHi1,— MaTepuana s IeACTBHSl €CTeCT-
BeHHOro oTOopa. Briy oTKpHITH peaysnmop-
Hble U CMpYKMYypHole 2eHbl, COCTOSLIHE H3
MOBTOPSIIOLIMXCS  MOC/IEIOBATENLHOCTEH HYK-
neoTHioB. TlocnenoBaTenbHOCTH  perynsitop-
HBIX T€HOB, KaK MpPAaBWJIO, MOBTOPSIOTCS, OHH
KOMMPYIOT OGenKH-(DepMEHTH H  peryJiupyior
TPaHCKPHMLHIO CTPYKTYPHBIX TeHOB. CTpyk-
TYpHBIE K€ TeHbl YHHKaNbHbl, KOAMPYIOT CHH-
T€3 MOJIMNENTHAA, ONPEeNIEsisisl NOC/ENOBATE b-
HOCTb Y€PEJOBaHNS aMHHOKHCIIOT. [TocKoNnbKyY
CKOPOCTb 3BOJIIOLMH OPraHH3Ma B HEKOTOPbBIX
BETBSAX (FOMHHHI) MPEBLILLAET CKOPOCTh IBO-
JIHOLHH G€JIKOB, BRICKA3aHO MPEANONIOKEHHE O
GosibllieH 3BOMIIOLMOHHON JIaGHABHOCTH pery-
JSITODHBLIX F€HOB B OTJIHYHE OT CTPYKTYPHLIX.
OpHaxko MyTalHH B KaXI0M H3 3THX THIIOB re-
HOB HMEIOT CYUIeCTBEHHOE 3HAYeHHe /ISl 3BO-
JHOLHH. Bbino nokaszano, YTo pasniuHs MEXXIY
HEKOTOPLIMH OJIM3KHMH BHIAAMH YacTO OCHOBA-
Hbl Ha JYIUIHKAUMH FeHOB,

Ilpn n3yyeHHH reHeTHYECKOro Koia GbuUIO
OTKPHITO SIBJIEHHE B6/PONCOEHHOCMU KOOQ:
4aCTb 3aMelleHHI HYKIE€OTHIOB B KOJOHE He
MEHSIeT XapaKTepa CHHTE3HPYEMOH aMHHOKHC-
nothl. PacyeTsl nokasanu, uto o '/, 3amelue-
HHH HYKNEOTHAHHX Map Ha MONEKYJsIpHOM
YPOBHE HE JIOJDKHBI OTPAXKAThCS B M3MEHYHBO-
CTH (DEHOTHIA, MO3ITOMY HE JOJDKHBI OBl KOH-
TPONHMPOBATLCA €CTECTBEHHBIM OTOOpOM (OT-
CI0JIa BO3HMK/A THIOTE3a KHEHTPaJIbHOH 3BO-
mouuu»; cMm. . 6, 20). Hakonerw, 6uino o1-
KpBITO f8/1eHue mpaHcOyKyuu — repeHoca
FeHOB OT OJIHOH OaKTepHH K JIpyroi MocpecT-
BOM BHpycoB (6akTepuoaroB); T€M CaMmbiM
NoKa3aHo, YTO HEKOTOPHIE MPH3HAKH MOTYT rie-
pezaBarbcsi B poliecce 3BOJIOLIMH Y TPOKAPH-
OT He TONIbKO B 4pelle MOKOJEHHi («BepTH-
KallbHO» ), HO H «TOPH30HTaNbHO», OT BHAA K
BULY.

Kaxknasi 3 Takux HaxofloK BHauane Tpak-
TOBaJlaCh Kak NpOTHBOpeYallasi JapBHHH3MY H
orBepraiouias ero. Ho Bo Bcex 6e3 Hekmoue-
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HHSI CITyYasiX OKa3bIBAJIOCk, YTO MOJIEKYJisipHasi
Guonorksa (Kak B CBOE BpeMsl M MeHETHKa) OT-
JIMYHO JOMOJIHSIET U HH B Koeit Mepe He oTMe-
HSIET WAM 3aMEeHsieT JAPBHHOBCKOE OOBSICHE-
HHE 3BOJIIOLUHH M €CTECTBEHHbIH OTOOp Kak
€IMHCTBEHHbIH HanpaBJeHHbl# akrop. Onua-
KO «MONEKYJSIpHbIH AHTWAAPBHHH3M» JIO CHX
NOp HE HM3XKHT B COBPEMEHHOH OHOJMIOTHH.

O coBpemMeHHOH KpHMTHKe JAapBHHHM3Ma.
Ha Bcex stanax pasButHa AapBHHH3Ma Haxo-
JIWIHCh yYeHble, MbITABLUMECs [0Ka3aTh, YTO
«NapBHHH3M ycTapen». ToNbKo ¢ CepelHHbl
XX B. JapBHHOBCKOMY OOBSCHEHHIO 3BOJIOLIHH
MPOTHBONOCTABJIA/IMCE HEOJIaMapKH3M, Makpo-
MyTalHOHH3M (CanbTaluHOHH3M), yXKe YINOMH-
HaBlLKiicsl Heldmpaarusm. B xone panbHenLe-
rO M3JIOXKEHHsI HACTOSILIEr0 Kypca BCE 3TH BO-
npochl 06CYKAATCA crneuHanbHo (CM. M. 4,
6), a 37eChb Mbl pACCMOTPHM JIHLLIB HEKOTOPLIE
oOLHe YepThl TAKOH KPHTHKH:

1. OCHOBHOH ynap KPHTHKH HarnpaBJsiioT
NPOTHB TEOPHH OTOOPA KaK €IHHCTBEHHOTO Ha-
NpaBJIEHHOTO (PaKTOpa 3BOJIOLHH.

2. CHayana nenaeTcsi NONLITKA [PHITHCATh
NAPBHHH3My HEeKHE He3bl0JieMble KaHOHbI
(«mocTynarbi» ), He IOMyCKAOLHE HHKAKHX OT-
KJIOHEHKH, @ 3aTeM JIOKa3LIBaeTCsl MX HEAOCTa-
TOYHas yHHMBepcasibHocTh (Ha caMoM Jernie
e0UHCMBEHHBIM NOCTMYAAIMOM O0apBUHUIMA
A6AAEMCA NPUSHAHUE eCcmectmeenHoe0 om-
fopa B KayecTBe OOBEKTHBHOrO ¢hakmopa,
¢opmupyoweeo adanmayul U HaNpasALio-
ujeco 380NIOYLIO).

3. EcTtecTBeHHble VI KAKIOH >KHBOH H
pa3BHBAIOLIEHCS TEOPHH TPYNHOCTH HHTErpa-
LMK HOBEMIUMX HAYYHbIX JOCTHXKEHHH BBINAIOT-
Cfi 32 HenpeoioJHMble, paspyllaoliHe BCiO
Teopuio otbopa.

4. Bmecto napBuHM3Ma MpeAIararTcs
KOHLIEMLMH, B KOHLIE KOHLIOB IPH3HAIOLLHE CY-
LLECTBOBAHHE HEKHX H3HAYaJIbHO MPHCNOCOOH-
TeNIbHbIX CBOFCTB Y »KHBBIX OpraHiu3MoB (aBTo-
reHeTHYECKHE, MIEANHCTHYECKHe HAH MHCTH-
YyeCcKHe [0 CYIIECTBY B3Misiabl) JiH6O 0ObBAC-
HSIOIME JHLIb OYeHb OrPaHMYEHHBIH Kpyr
¢akToB, a2 He BeChb MPOLECC BO3HMKHOBEHHSI
agantauMi, SBJEHHH LeJ1ecooOpa3HOCTH B
npvpone H BHAOOOPA30BaHMUS.

Pasymeetcsi, yueHne 06 oTbope, Ha KOTO-
POM OCHOBaHbI COBPEMEHHbIE MPEeJCTABJIEHHS
00 3BOIIOLMH OPraHHYeCcKOro MHpa, HYXKIaeT-
ca B JanbHeilleM pa3BuTHH. Bbio 6bl Henpa-
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BHJIHO HCKaTb B Tpyaax Y. JlapBuHa OTBETHI
Ha BCE BOMNPOCHl 3BOJIIOLMH OPraHHYeCcKoro
MHpa, MOCTOSIHHO BO3HMKAIOLIHE M0 Mepe Yr-
NyOneHHs HAlMX NpeacTaBlieHHH 00 opraHu-
3alMH M Pa3BHTHH XKKHBOH mnpupoab. Mexny
T€M UMEHHO 3TOro TpebGyloT MHOI'HE NPOTHBHH-
KM [JapBHHH3Ma, KOI[a@ BO3HHKAIOT TPYIAHOCTH
COIVIACOBAHHSI HOBBIX (PAaKTOB C MpPHHIMIAMH
IApBHHH3MA.

I'oBOpsi 0 COBpEMEHHOM COCTOSIHHH 3BO-
JIOLMOHHOTO YYEHHs, HeJib3si 3abbiBaTh H O
TOM, YTO UEHTpaJIbHbIi Te3HC AAapBHHH3MA O
Bedylleil poJiH €CTeCTBEHHOro oTbopa B 3BO-
JIIOLHKU NpeacTaBasieT coboit MaTepHanHCTHYE-
CKHil cTepXeHb GHOJOrHH. ITO 06CTOATENBLCTBO
U onpesiesisieT ctpacTH BOKpyr Teopuu Y. Hap-
BHHa. JlapBHHU3M CBOHMH BBIBOJJAMH ONpoBep-
raeT Kak KpeayuoHu3M, TaK H NONbITKH 00b-
SICHUTb 3BOJHOLMI0 HA OCHOBE BPOMUIEHHbIX
crpemnenuit (namapxusm). JlappuHusM naet
HaM Hay4HYIO CHCTeMy MpencTaBJieHHH 00 3BO-
JUOLMH OPraHHYecKoro MHpa, CTPOHHOE MHpO-
BO33PEHHE O Pa3BHTHH XKHBOH MPHPOII.

JIapBHHHU3M M KpealHOHHM3M CerojiHs.
JlapsunuaM (M 3BOJIIOLHOHHOE YYEHHE B Le-
JIOM) H B HalH JIHH AKTHBHO MpPOTHBOCTOWT
kpeauuonuamy. CoracHo onpocam, B 1982 r.
tonbko 4% nacenenuss CLIA cuuramu, yto
9BOJHOLHS TPOMCXOJHT HA OCHOBE €CTeCTBEH-
HbIX npoueccoB, 44% MOAEPXKHBAMH Kpea-
LHOHH3M H 38% BEpHJIH, YTO HA MPOTSDKEHHH
MH/UTHOHOB JIET 3BOJIOLMH «noMoran» Bor. B
cepenrie 80-X rofioB GOJLLUHHCTBO aMEpPH-
KAHCKHX CTY[EHTOB MPH3HABANH 3BOJIOLMIO,
HO MHOTHE M3 HHMX CYMTaJH, YTO MPHHLMI 3BO-
JUIOLIHH BIOJIHE COBMECTHM C KPEalMOHH3MOM.
XoTsi aHTH3IBONOUHOHHLIE 3aKOHBI, [PHHATHIE
B 50— 60-x romax B HekoTopbiX wratax CLIA,
6blIH OTMEHEHb! BepXOBHBIM CyIOM 3TOH CTpa-
Hbl KaK aHTUKOHCTHTYLHOHHbIE, MONBITKH y3a-
KOHMTb MpenojaBaHie 60XKeCTBEHHOH TEOPHH
TBOPEHHS HAPaBHe C JAPBHHH3MOM B LUKOJIaX H
rostepkax CHIA genawTcs 10 NOCIEIHEro
BpEMEHH.

KpealuoHu3M' H B HACTOsILEE BPEMs LUH-
POKO pacrmpoCTpaHeH BO MHOrHX cTpaHax. M
NOKa 3TO MOJIOXKEHHE COXpaHseTcs, posib Aap-
BHHH3Ma B 3allMTe HAy4YHOrO MHPOBO33PEHHS
HENb35 MPEYMEHbLUATD.

' Beiikep Cunveus. KameHb npeTKHOBEHHs.
Bepua nu Teophs ssoounu?® M., 1992. C. 40.



B pazsumuu 380MI0LUOHHOL MbICAL APKO NPOCAEHUBACTNCS
NPUHYUI NPEeMCIMBEeHHOCTU HAYYHbIX SHAHUL: B03HUKLILE Mbl-
cauenemus Ha3a0 360NOYUOHHbIE UOeu Onpedesust. 803MONHC -
Hocmb popmyauposku 8 Haware XIX 8. 3602104UOHHO20 YUueHUR,
eeruarohbll 861600 Y. Jlapsuna 0 ecmecmeenHOM Ombope KaK
2AQ6HOM MeXQHUSME 360MI0YUL U BCeCMOPOHHee nodmeepicde-
HUe 3M020 8616004 COBPEMEHHOLL HaYKOL N03680AUAL 8bl0EAUMD 8
360NMIOYUOHHOM YHeHuU cmpoaue KOHMYpbL 360AI0YLUOHHOL meo-
puu. 145-2emnee cywecmeosanue 360AI0YUOHHOL meopuL no-
Ka3a.A0, 4O OHQ OMHOCUMCA K MeMm 3060e6QHUAM Yerosede-
CKOLL MbICAL, KOMOPpble COCmasasiom yHoamerm Hauieeo no-
3nanus npupods. 6006ue. Kaxcdoe Hos0e kpynHnoe docmudicerue
8 n060u crieyuarvroti obaacmu buonozuu, Kakum 6ol Ha repovli
832280 npomueopeyawyum 3moil meopuu OHO HU Ka3aaoce, Ha-
xo0um ceoe mecmo 8 ee pamkax, oboeawas u paseusas 3BoNI0-
YUOHRYIO meopulo. HmeHHO maKoe pe3ysbmam Kpusucog 8 360-
NMOYUORHOL meopuu, Komopele bbiau C6a3aHbL € pa3sumuem ee-
Hemuxu 8 Havare XX 8. u pazsumuem MOAeKYAAPHOU buoroeuu
60 emopoil noarosure XX 8.

1. Kakne HaeH o pasBHTHH XKHBOH NPHPOALI rOCNOACTBOBANH B Jipes-
toctd ¥ CpenteBekospe? B uem pasnnuHe B moaxogax K nO3HaHHIO
APKPOAbl B 3TH NEPHOALI?

2. B yem cOCTOSIT XapakTepHbie YEPTbl Pa3BHTHA OGHONOTHH B 3MOXY
Boapoxaenns?

3. llepeuncanre nanbGosee Kpynubie pocthkenus Guonornn XVII —
nauana XIX B., chirpaBuine Onpeaensioulyio poak B 060CHOBaAHKK HAEH
9BOJIIOLIKH OPraHH4YecKoro Mupa.

4. Oxapaxrepuayiite (¢ akTamH H apryMenTaMH) rjlaBHble Hanpas-
Jennst 6opLObl BOKPYT KOEH HCTOPHYECKOrO Pa3sBHTHA XKHBOH NPHPOALI
B XVII—XIX BB.

5. B uem 3aKio4alOTCA OCHOBHBIE MOJOXEHHA 3BOJIOLHOHHON KOH-
uenuuk JK.B. Jlamapka? OuennTe KX C ecCTECTBEHHOHAYYHOH K MeTono-
JIOTHYECKOH TOYEK 3PEHHH.

6. B yem cocTosna nprHuKnKanbhas HOBH3Ha noaxona Y. JapBrua K
H3YUEHHIO NPOLEcca IBOIOLHH OPraHKYecKoro mMupa?

7. Kakue rpynnsi dhakros 3acrasuau Y. Japerua ybeantecs B peanb-
HOCTH TPOLECca IBOIOLHK BO BPEMsl NYTEIWIECTBHS BOKPYr cBeTa?

8. KakoBo 3HayeHHe NpPAKTHKH CceleKUHH B 060CHOBaHMH 3BOJIOLM-
OHHOM TeopuH?

9. Kak ouenusan Y. Japsun yyenne XK.B. Jlamapka? B uem npunuu-
nHasbHoe pasanuue B noaxofax Y. JapewnHa u )K.b. Jlamapka k o6bsic-
HEHHIO MeXaHH3Ma NPolecca IBOMIOLHH?

25



10. KakoBbl OCHOBHLIE 3aTPyAHEeHHSH, KOTOPbIe BCTPETHJIa TEOPHA eC-
tecteeHHoro or6opa? Ilytu ux npeogonenus, npenioxeHusie Y. lap-
BHHOM (N0 Matepuanam ril. 6 «IIpoHCXOXaeHHs BUIOB...»)?

11. Y7o nporusonocraeun Y. [lapeuu sospaxenusam Cr. Maitsapra
«0 HEJOCTATOUHOCTH NpHHUHMNA orbopa L% OOBACHEHHN HauaNbHBIX
CTanuit BO3HHKHOBEHHS MONE3HLIX YKIOHEHHA» (no marepuanam ri. 7
«IlponcxoxieHra BHAOB...»)?

12. B uem cyTs «Kowmapa JkeHknHa» u nouemy Y. JJapeKH He cmor
€ro pa3BefiTh?

13. Kakne OCHOBHbI€ MATL 3TANOB B Pa3BHTHH AapBHHH3Ma MOXHO
BbIEJIHTDL ?

14. Yto ¢ yem ObLNO CHHTE3MPOBAHO B CHHTETHYECKOH TEOPHH 3BO-
JOLHH?

15. B uem 3akn04a10TCA OCHOBHBIE YePTbl COBPEMEHHOrO 3Tana pas-
BHTHS JapBHHH3MA?

16. MoXHO 1K CKa3aTh, 4TO JAPBHHH3M «yCTapesa» BO BTOPOH MoOJo-
BuHe XX B.?



YacTtb

MR ol OpraHunyeckas

L el 3BONIOLMA
— MO et
BopaCTET MEpOC, KakK O6beKTuBHbLIN

KOTOpBIH NPEACTABHT

HaM HM3yucHHe n p ouecc

€CTECTBEHHON HCTOpHH!™

Y. lapBun

C MOMENMAE BOZHUKHOBENUS KU3HU OPLOHUYECKAR NPUPOOG
HaTOO0UMCS 6 Henpepuienon pazsumuu. IlIpouecc 36040uUU
OAUMCA Ye COMHY MUALUOHOB NEM, U €10 PE3YALIMAMON
ABALEMCL MO PA3HO06Pa3ue HOPa KUB010, KOMOPOE 80 MHO-
104, 00 KOHUG eUule He ONuUcano u He kaaccuduyuposano. Dop-
Bl KUBOLO CAYKAM U NPOOYKMON U 00BEKMON IBONOUUL,
m.e. NPEOCMABASIONM HAKMUUECKYIO OCHOBY O0AL UBYUEHUS
npouecca 36omouuy 106010 macwmaba. Iloamony, npexoe
e nePeumu 6 CALOYUWUT YACTAT KHULU K UBN0KEHUIO 3AKO0-
HOMEPHOCMET NPOMEKAHUS NPOUECCH IBONOUUY, HEOOTOOUNLO
ybedumscs 6 comon dakme 380410UUY KUBOL0 HA 3ene,
NO3HAKOMUMBCS € PEYALMAMANY ICOAOUUY — OCHOGHBLALY
WPYNNANU HKUBHT OPLAHUIMLOE — U MEMO0CNUY USYUEHUS IGO0
MOYUUL.

B w. 4 paccuampuearomces 0cHogHble 0COOEHHOCTU OPLAHUIC-
YUU U CBOUCTMBA KUBOLO, BBOOIMCI CYUECmEenHble 00uebuo-
AOTUMECKUE NOHAMUSL, HEOOTOOUMBLE 0L OQABHETUULELO NOHU-
NeHUS KYPCa.

B 1. 5 Kpamko zapakmepusyromes 0CHOBHbLE IMANHL IBOAI0-
YUU KUSHU HO 3emune — om ee 3aPox0eHus 00 BOZHUKHOBEHUS
COBPEMEHHOL0 MH01006PA3US fOPAL KUBOLO.

B 1. 6 noka3weaemcs 603M0XKHOCMY 00BEKMUBHOLO UYYUE-
HUSL JGOAIOUUYU PASHBLAUL MEMOOAMY, U0 BAKHO O0AS GHLPO-
bomku npedcmasiernus 06 360AOUUYU KAK 0 PEAALHOM NPOYEC-
ce, HENOCPEOCTNBEHHBLA COUOEMENEN KOMOPOLO UEA0BEK 8
NPOWAOM HE MO0T ObLMb.




FNABA 4

Opranmnsauusa XusHu
M ee OCHOBHbIE XapaKTepPUCTUKU

Jns noHumMaHusi 3aKOHOMEpHOCTEH 3BO-
JIOLMH OPraHHYecKoro Mupa Ha 3emne Heol-
XOIHMO HMeThb 0o61lHe npeacTaBneHHs o6 06b-
€KTe 5BOJIIOLIMH, OCHOBHBIX CBOMCTBAX XKHBOTO.
Jns sToro Heo6xomumo, BO-TEPBBIX, OXapak-
TE€PH30BATD »KHBbI€ CYLIECTBA C TOYKH 3PEHHS
MX HEKOTOPHIX OOLIHX 0COGEHHOCTEH, BO-BTO-
pbiX, BBUIENIHTH OCHOBHHIE YPOBHH OpraHM3a-
LUHH KH3HH.

4.1. OcHOBHbIE CBOICTBA XMUBOIro

Korna-1o cuutanoch, 4Tto >XHBOE MOXHO
OT/IMYHTb OT HEXHBOIO MO TAKHM CBOHCTBaM,
Kak OOMEH BelIeCTB, MOJABHXKHOCTb, Pasfipa-
KHMOCTb, pPOCT, Pa3MHOXEHHe, MpPUCNOCco6-
sisiemoctb. Ho ananus nokasan, 4to noposHb
BCE 3TH CBOHCTBA BCTPEYAIOTCH H CPEAH HEMKH-
BOH NPHPOJIbI, @ MO3TOMY HE MOTYT pacCMaTpH-
BaTbCs KaK CreuH(pHIECKHE CBOHCTBA XKHBOTO.
Kak 3T0 HM cTpaHHO, HO JI0 CHX MOP HET yIOB-
JIETBOPSIOLIENO BCEX OMNpPEIeNeHHsi MOHATHS
«XKH3Hb, XHBOEY.

Ilath akcom TeopeTHuecKol GHONOrHM.
B onHoii u3 nocnennux u HauGonee yaauHbix
MOMBITOK XHBOE XapaKTepH3YeTCsl CJEIYIOLIH-
MH  0COGEHHOCTSIMH, C(OPMYJIHPOBAHHLIMH
B.M. MennukoBbiM (1982) B BHme axkcHoM
TEOPETHYECKOH OHOMOTHH:

|. Bce xmuBble OpraHu3Mbl OKa3biBaKOTCS
€IMHCTBOM (DEeHOTHNA M MNPOrpaMMul JUIsi ero
NOCTPOeHHs (TeHoTHNa), nepejawoLlefics Mo
HACJI/ICTBY H3 MOKOJICHHS] B MOKo/NeHue (ak-
cuoma A. Beticmana)'.

! AKCHOMBI Ha3BaHbl IO MMEHaM YHYEeHBIX, Brep-
Bble OMHCABLUMX [aHHOE $BJEHHE, TNPHBOAHMBIE
KpaTkue (hOpMYJHDOBKH aKCHOM He MpHHALNear
3ITHM YYEHbBIM.
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2. l'eneTnyeckasi nporpamMa o6pasyercs
MaTpHYHBIM nyTeM. B kayecTBe MaTpHupbl, Ha
KOTOpO#H CTpOHTCS reH OyIyluero MoKoJieHHs,
HCMOJb3YeTCs NeH MPEeLIECTBYIOLIENO MOKOME-
Husa (axcuoma HK. Koavyosa).

3. B npouecce nepejaun U3 NnokoneHusi B
MOKOJIEHHe  reHeTHYeCKHe [MporpaMMbl B
pe3ynbTaTe PasfiMYHbLIX MPHYHH H3MEHSIOTCS
CJIyYaHHO H HEHANPAaBJIEHHO, H JIHLUB CJAY4aiiHO
TaKHe M3MEHEHHs MOTYT OKa3aThCs YAauYHbIMH
B laHHOi cpene ([ -2 akcuoma Y. Japsuna).

4. CnyyaiiHble H3MEHEHMsI PEeHETHYECKHX
Nporpamm NpH CTaHOBJIEHHH (PEHOTHIIA MHOTO-
KpatHo ycunuBaiotcs (akcuoma H.B. Tumo-
¢eesa-Pecoackozo).

5. MHOroOKpaTHO YCHJIEHHbIE H3MEHEeHHS
reHEeTHYECKHX NpOorpamMM MOABEPrawTcs 0T60-
Py YCJI0BHSIMH BHeLWHel cpennl (2-2 akcuoma
Y. Hapeuna).

M3 nepeyncneHHBIX aKCHOM MOXXHO Bbi-
BECTH, MO-BHAHMOMY, BCe OCHOBHbIE€ CBOMCTBA
XKHBOH MpHponbl. PacCMOTpHM JiHLUB HEKOTO-
pbie CBOHCTBa, HMEIOUHE NpPSMOe OTHOLUEHHE
K MPOLIECCY 3BOJIIOLHOHHOTO Pa3BHTHSI.

JuckperHocTb M HEJIOCTHOCTL — [IBa
(yHIaMEHTaNbHbIX CBOMCTBA  OpPraHH3aLMH
*H3HH Ha 3emne. )KuBLie O6BEKTH B PHPOAE
OTHOCHTEJIbHO 000CO6JeHbl HPyr OT apyra
(ocobu, monynsiuMH, BHAB, 3KOCHCTEMbI H
T.0.). JlI06asi 0c06b MHOTOKIETOYHOTO XKHBOT-
HOrO COCTOHT H3 KJIETOK, a Jiobasi KNeTka M
OIHOKJIETOUHBIE CY1IeCTBa — M3 ONpenesieH-
HbIX opraHesni. OpraHesnibl COCTOAT M3 JIMC-
KPETHBIX, OOBLIYHO BbICOKOMOJIEKYNAPHBIX, Op-
FaHHYECKHX BELIECTB, KOTOpLIE, B CBOIO Oue-
peb, COCTOAT H3 IHCKPETHLIX aTOMOB, J1EMEH-
TapHbIX (TOXKe AMCKpeTHbIX!) yacTuu. B TO Ke
BpEMsl CJIOXKHAsi OPraHu3auusa HembicauMma 6e3



B3aUMOJEHCTBHSA ee yacreil U cTpykryp — Ge3
uesnocTHocTH. LlenoctHoeTh  GHONOrHYeCKHx
CHCTEM KayeCTBEHHO OTJIHYAeTCs OT LUENOCTHO-
CTH HEXXHMBOTO MpPEeXIe BCEro TeM, YTO LEeJOCT-
HOCTb XXMBOTO TMOANEPXKHBAETCS B MpOLECCe
pa3BuTHA. JKHBLIE CHCTEMBl — OTKpBITHIE
CHCTEMBbI, OHH MOCTOSIHHO OOMEHMBAKOTCS Be-
LEeCTBaMH H HeprueH co cpenoit. s Hux xa-
pakTepHa OTpHLATe/bHAsi IHTPOMNHs (Bo3pac-
TaHHe YMOPSOYEHHOCTH), YBEJIMUHUBAIOLLAsCS,
BHAHMO, B MPOLIECCE OPraHHYECKOH 3BOJIIOLHH.
BeposiTHO, 4TO B XHBOM NPOSIBASIETCS CHOCO6-
HOCTh K CAMOOPraHu3aluHy MaTepHH.

Cpens »XHBBIX CHCTEM HET ABYX OIMHAKO-
BbIX ocobeit, nonynsudi 4 BHOOB. IJTa YHH-
KaJIbHOCTb MPOSIBNEHHS AHCKPETHOCTH H LIENO-
CTHOCTH }XMBOIO OCHOBaHa Ha 3aMeyaTeNibHOM
SIBJIEHHH KOHBAPHAHTHOH pemyrJiHKalMH.

KonBapuantHas peaynaukapms (camo-
BOCIPOH3BEJIEHHe C HM3MEHEHHSIMH), OCYIIEeCT-
BliieMasi Ha OCHOBE MATPHYHOrO NPHHUMIA
(cymma Tpex nepBbiX aKCHOM),~ 3TO, BHAHMO,
eIMHCTBEHHOE crelypuyeckoe Wisi >KH3HH (B
H3BECTHOH HaM (popme ee CyLIECTBOBaHHs Ha
3emnie) cBoOiicTBO. B ocHOBe ero nexur yHu-
KaJibHasi crnoco6HOCTL K CaMOBOCMPOM3BEE-
HHI0O OCHOBHBIX ympasasiouux cucreMm (JHK,
XpoMOCOM M reHoB). Penynnukauus onpepens-
€TCl MaTpHYHbIM MPUHUMNOM (akcHoma Kosib-
oBa) cHHTe3a Makpomonekyn (puc. 4.1).
«Pa3aMHOKeHHE» W pOCT KPHCTaNJIOB MpHHLK-
MHAJILHO OTJIMHAKOTCA OT TaKOH PemyrViMKALMH
No MaTpHYHOMy MpHHUKMIY, He obecrneyuBast
MOsIBJIEHHS MPAKTHYECKH GECKOHEYHOro YHcJa
HoBooOpa3oBaHuii (1-1 akcuoma Jlapeuna), ne-
perawoumxea no Hacaenactsy. baaropmaps cno-
COGHOCTH K camMoB80cnpou3sedenuio no mam-
puuromy npuryuny monekynst JIHK cmorsiu
BLIMOJIKHTL POJIb HOCHTEJISI HAC/IeACTBEHHOCTH
MCXOIHBIX YNpaBJSIOUIMX cHCTeM (akcHoma
BelicMana). 9To CBOHCTBO HYKNEHHOBBIX KH-
CJIOT — Ba)KHasA NPeNnochbuiKa 3BOHOLMH XKH3-
HH.

HcxopHble ynpasnsitoliie cHCTEMbI, MOJie-
Kynsl JJHK npuMHTHBHBIX IHCKPETHBIX XKHBBLIX
yactuy, (Bupychl, (ary, GakTepHH H CXOOHbIE
(opMbl), CBOGOAHO pPa3MHOMKAMOLIMXCS KJe-
TOK-3yKapHOT, MONOBLIX KJIETOK MHOTOKIETOY-
HbIX OpPraHH3MOB 06Iaal0T OTHOCHTENLHO Bbi-
COKOH CTerneHbl0 CTabWJILHOCTH, YTO obecne-
YHBAET BO3MOXHOCTb HAEHTHYHOIO CaMOBOC-
NpoH3BeneHus] (ABJEHHE HACJIENCTBEHHOCTH).
IBOJIIOLMOHHBI MPOLIECC HEMBICTHM 6e3 Ha-
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Puc. 4.1. Cxemn penynmukauuu JHK. [Npouecc
CBAi3aH C pa3jeJeHHeM mnap OCHOBaHMWii azne-
HUH — TiMHH  (A—T) M ryanuH — uMTO3MH
(F'—LI) v packpyyHBaHweM ABYX L€reH HCXOMHOH
cnupany. Kaxkaan Lienb HCnonb3yeTcs Kak MaTpHLa
ana cuutesa Hopol uenu (no JDx. Ceseiiwky,
1969).

CJIeICTBEHHOH Nepejayv CBOHCTB B Psifly [OKO-
JIeHHH.

[lomuepkuem ere pas, uTo nmpu caMoBOC-
NPOM3BEJEHHH YNPABJSIOLIHX CUCTEM B XKHBbBIX
OpraHH3max IMpOMCXOAHMT He MeXaHHYecKoe I0-
BTOpEHHE, @ BOCMNPOH3BEEHHE C BHECEHHEM
u3meHeHHii (1-s akcuoma Y. Jlapsuua). Heus-
GEXXHOCTh TAKHX H3MEHEHHIl BbiTeKaeT u3 (hu-
3MKO-XHMHMYECKHX cBoiicTB Monekyn JIHK.
Jlio6as 1ocTaTouHO C/0XKHAs MOJEKYJsipHas H
CBEPXMOJNIEKYNsIpHAs CTPyKTypa obnapaeT or-
paHHYEHHOH CTeneHblo crabunbHocTH. Bpems
OT BPE€MEHH OHAa MpeTepneBaeT CTPYKTypPHbIE
H3MEHEeHHs B pe3yJikTare ABHXKEeHHS aTOMOB H
MOJIEKYJl. DTH H3MEHEHH$, €C/IH He BEIYT K Jie-
TaNbHOMY HCXOMY, OYAYT MHOTMOKPAaTHO YCHJH-
BaTtbesl (akcuoma TumoceeBa-PecoBckoro) u
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3aTeM nepefiapaThCsl MO HAC/NEACTBY B pe3ynb-
Tare CaMOBOCTPOH3BEIEHHs [0 MAaTPHYHOMY
npHHUMNY. KoHBapHaHTHas pelynJiHKauus 03-
HayaeT BO3MOXXHOCThL MepefayH no HaC/IeACTBY
JIHCKPETHLIX OTKAOHEHHH OT HCXOOHOIO CO-
CTOSIHHS, T. €. MyTaLHH.

4.2. NeoxyMmunyecKan poJib XMNBOIO

Bozuukwee B XX B. yyeHue o 6Hocepe
(B.1. Bephazckuil) no3Bosmsio miyGxke Io-
HSITb CBf3b XXKHBOTO C HEXHBBLIM Ha 3emile H
BCKPLIIO TMPHYHHBLI, MO KOTOPLIM 3BOJIOLHS
JKHBOTO OKAa3bIBAeTCsi HEH3GEXHbIM MpoLec-
COM.

lleoxumuyeckas aneprus xu3uu. buotu-
yeckui norenyran. Ha semHo# nosepxHoctH
HET XHMHYECKOH CHAbl «0oJiee MOrylieCTBeH-
HOH 0 CBOMM KOHEYHLIM MOCJE[CTBHAM, YeM
>KHBHle OpraHu3Mbl, B3sThie B Leaom» (B.H.
Bephanckuit). B cuny cnoco6HOCTH KHBbIX Op-
raHH3MOB K Pa3MHOXEHHIO MPOHCXOMHT KaK Obl
«pacTeKaHHe» HX No mnoBepXHOCTH 3emuan. B
OCHOBE 3TOr0 TpOLECCa JIEXHT MaTpPHYHBIH
NPHHLMI BoCcrpou3BeieHHa (akcHoMa Konbiio-
Ba): C OHOI MaTpHUbl MOXXHO cuenath Gosiee
onHoH KomnuH. Kakaas mapa opraHuiMoB fiaer
ropaszno 6oJibLUe [0TOMCTBA, YEM BBDKHBAET JI0
B3pOCJIOro coctosiiig. MICKmoyeHuii HeT HH B
JKHBOTHOM, HH B pactutesbHoM Mupe. Opna
ocobb cenvan (Clupea harengus) exerojiHo
MmeyeT B cpenHeM okono 40 Thic. HKPHHOK,
ocetp (Acipenser queldenstaedti)— no 2
MJIH MKPHHOK B TEYEHHE MHOTHX JieT, TpeckKa
(Gadus morhua) — oxono 10 MnH, a 3esieHas
nmsaryuka (Rana ridibunda) — oxoso 10 ThiC.
uKpuHok. [loToMcTBO onHOH napbl BopoObeB
3a 10 JieT TeopeTHYECKH MOXKET COCTABHTL 60~
nee 200 mnpa ocoGeil. B xozne passutusa 3eMm-
JIM H B pe3ysbTare BOHHKHOBEHHSI BCe HOBBIX
M HOBBIX a1aNTaluil XKHBOE MOCTENEHHO 3aXBa-
THIBAJO BCe GOJbLINE TEPPHTOPHH, OCBAHBANO
paHee Ge3xH3HEHHBIE YYacTKH. B 31OM CBOIl-
CTBE >KH3HH OXBaTbiBaTh BCIO [OBEPXHOCThb
3eMiH NposIBJISIETCS 2e0XUMUYECKAA dHEepeUs
acusnu (B.W. Bepranckuii).

[lo pacyeram B.H. Bepnanckoro, reox-
MHYeCKasi IHeprusi Noboro Cyluecrsa MOXeT
OLITL OfpefeNieHa Mo €ro CrnocoOGHOCTH pac-
MPOCTPAHHTLCA HAa PACCTOSIHHE, paBHOE 3€M-
HOMY 3KBAaTOpPY, H NMNOKPLITH NOBEPXHOCTL 3€M-
Jil TOHKOH MJIEHKON npu ycaoBuu Gecrpenst-
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CTBEHHOTO pa3MHOXKEHHs. Takoe ycloBue, ec-
TECTBEHHO, HE MOXXET ObiTh BLINOJHEHO, H MO-
3TOMY N€OXMMHYECKAsl SHEPTHS XKHBOTO MOXKET
paccMaTpuBaThCA JIMIUL KAaK HEKHH YCJIOBHBIH
nokasaresib. bakrepua Puiuepa paszmepom
10" em® 32 1,5 cyT pasMHOXeEHHs TeopeTHYE-
CKH B COCTOSIHHH MOJHOCTLIO MOKPLITH 3eMJIIO
TOHKOH MNEHKOH >XHBOH Macchbl. XoJiepHbii
BUOpHOH 3a 1,6—1,7 cyT NpH pa3sMHOMKEHHH
Mor Obl Jatb JXHBOE BelIEeCTBO Maccoit
2,0+ 10® r, 4TO paBHO MPHMEPHO Macce 3eM-
HOI Kopbl ToNuMHOM a0 16 kM. Takoe xe Ko-
JIHYeCTBO BewecTsa Moria Oul 0O6pa3oBaTh BO-
nopocns Nitzschia putricla 3a 24,5 cyt pas-
MHOKeHHus1, a cior — 3a 1300 net (npu yeno-
BHH GeCnpensiTCTBEHHOro pa3mMHoxkenust). [1pu
BLDKHBAHHH BCEX PACTEHHIl NMOTOMCTBO OT Of-
HOH cemaHKM oxpyBaHuuka (Taraxacum
officinale) na Bropo#i rox cocraBusio 661 100
ocobefi, Ha 5-ii rog— 10", wa 10-i
rog —10". 3a 10 sieT NOTOMCTBO OIHOTO OJTy-
BAHYMKA MOKPbUIO OBl HAILY IJIAHETY CIUIOLI-
HBIM cyioeM TosituHoi B 20 cM. OnnHo pacre-
HHe Maka (Papaver somniferum) exeromHo
naet no 30 Thic. ceMsiH, H €ro MOTOMCTBO MOr-
Jo OBl MOKPLITE HAlly MJaHeTy 3a 3—4 ropaa.
TakoBbl MNOTEHUHANbHBHIE BO3MOXHOCTH 3TOH
npoepeccuu pas3mHogicerus (Y. apsun).

JBOJIOLMSA KaK YCJIOBHE CYlleCTBOBaHHS
wu3uu. JlaBnenue xu3nu. )Kusnb Ha 3emne
BLICTYNAeT KaK aKTHBHEHLIHH reOXHMHYECKHH
dakrop. B peayabrare neATENbHOCTH KHBBIX
OpraHH3MOB MEHSIIHCL MapaMeTphl Beeft 3eM-
Jin (M3MeHsicst cocTaB aTMocdepsl, JiHTocde-
pbl 1 ruapocdepst). Kaxnoe npembiayiiee us-
MEHEHHE OKAa3bIBaJIOCh YCJIOBHEM A5l ClIeIyIO-
uero M cosngasano Bce Gonee GnaronpHATHbIE
yCJIOBHS! JUIsl 3aXBaTa XKH3HBIO BCEHi MJIaHEThl H
NOJYMHEHMUS] IPOUECCOB KPYroBOPOTa BELLECTB
Ha 3emne GHonoruyeckiM 3akoHam. OIHHM K3
3aMeyaTesibHBIX IVIOOaNLHBIX Pe3ynbTaToB fiesi-
TENBHOCTH XKHBBIX OPTAHH3MOB FIBHJIOCH TAKXKe
obpazoBanue nedocgheps. — TMOUBEHHOrO M0-
kposa 3eman (B.B. Jlokyuaes).

Kak 6Bl HUM pasfiMyantch BHIBI [0 NPOAOJ-
JKHTEJILHOCTH XKM3HH, IUIOAOBHTOCTH, penpo-
IyKTHBHBIM LIHKNAaM H APYTHM OCOGEHHOCTSIM,
OMpPEeNENISIIOHM TPOTPECCHI0  Pa3MHOMXKEHHS,
BO Beex (€3 HMCKJIIOYEeHHs ciyydasix oGpasyercs
u3bbLmoyHan YucAeHHocme noromcrsa. kas-
6bITOYHAs YHCIEHHOCTh MOTOMCTBA — 3TO OC-
HOBa 'COXMMHYECKOH IHEPrHH XKHU3HH, C OHOM
CTOPOHBI, H MEXaHH3M, HEH3GEKHO BEIyLIHH K
ecteCTBEHHOMY oTOOpY,— c fpyrod. Kasanoch



6bl, B XOI€ 3BOJIOLMOHHOIO Mpouecca opra-
HH3MH JIEFKO MOIVIH MpHOOpecTH 0COOEeHHO-
CTH, CHHXKAWOLUHE PENpOLYKTHBHbIE BO3MOX-
HOCTH H H30aBJsIOLLHE HX OT 2KeCTKOoH 60pLOL
3a cyuectBoBanue. OnHako Bciomy Habunozna-
€TCsl YCTOHYMBOE COXpaHEHHE H Ppa3BHUTHe
(hopM pazMHOMKEHHS], 0OECreUHBAIOLIHX Cylle-
CTBOBAHHE MOCTOSIHHOrO NapJieHusl Xu3uu. C
yBEJIHYEHHEM YHCJIEHHOCTH BO3PacTaeT H Be-
POSITHOCTb MOSIBJIEHHS] HOBLIX HACJ/IEICTBEHHBIX
H3MEHEHHH H HX KOMOHHAUHH. DBOJIIOLUHA Ka-
KOO0 BHAA H Beeil 6Hocdephl B LEJIOM OKA3HI-
BaeTcsl Kak Obl «4acaMH» C MOCTOSIHHBIM ca-
MO3aBOAAILHMCS YCTPOHCTBOM.

Ilporpeccusi pa3MHOXeHHsI TNPHBOOMT K
IBYM BaXXHBIM nocnieactBusaM: 1) Boapacraer
BEPOSATHOCTh MOSIBJIEHHS] HOBBIX HAC/IEACTBEH-
HBIX YKITOHEHHIl; 2) co3naercs dasienue mnus-
Hu (B.W. Bepuanckuit) u, Kak cieicTBHe, BO3-
HuKaeT bopevba 3a cyujecmeoearue (Y. Jap-
BHH) — (yHIaMeHT ecTecTBEHHOro oT6Opa
(cm. rn. 10).

Bce ckazaHHOe NO3BONSIET 3aKIIOYHTh, YTO
JKHBOE BELLEeCTBO C MOMEHTa CBOEro BO3HHK-
HOBEHHSl CTAHOBHMTCH AKTHBHBIM (DakTOpOM
coOCTBEHHOrO CyLIECTBOBaHHS. B KOHLE KOH-
LOB pa3BHTHe GHOC(epL! NeNaeT HeH3GEIKHBIM
BO3HHKHOBEHHE HOOCPeps, — cpepbl pasyma.

4.3. CucteMHOCTDb
N OpPraHnu30BaHHOCTb XXWU3HU

IlposiBneHuss >XKu3HH Ha 3eMlie 4pe3Bbi-
yaitHo MHOroo6pa3usl. JKusun Ha 3emiie npeji-
CTaBJieHa ANEPHBIMH H NOANEPHLIMH, OJIHO- H
MHOTOKJIETOYHBIMH  CYLUECTBAMH, MHOTOKJe-
TOYHbIE, B CBOIO OY€pelb, MPEACTaBJEHb! I'PH-
6aMH, pacTeHHSIMH H >XHBOTHbIMH. JIo6oe u3
3THX HApcTB OObeaHHsIeT pa3HoobOpasHbie
THMBI, KNacchl, OTpAdbl, CeMeHCTBa, poMbl,
BH/Ib, MOMYJISILMH H HHAMBHIYYMBL.

Bo Bcem, kazanoch Obl, GecKoHEYHOM
MHOrooOpa3uH XXHBOIO MOXHO BblIE/IHThL He-
CKOJIbKO pasHbIX yposeHell opearusayuu Hu-
8020: MOJIEKYJISIpHBIH, KJIETOUYHbIH, TKAHEBHIH,
OpraHHblH, OHTOTEHETHYECKHH, MNOMYJSALHOH-
HbIH, BHIOBOH, OHOreoOUEHOTHYECKHH, OHO-
cepubiil. [TepeuncieHHble YPOBHH BhIIENEHbI
no yno6crey MaydeHusi. Ecan »xe nonbitaThes
BBLAEJIHTH OCHOBHBI® YPOBHH, OTPaXaIOLIHe He
CTONLKO YPOBHH H3YYE€HHs, CKOJILKO YPOBHH
OPraHH3aLHH XKH3HH Ha 3emNie, TO OCHOBHBIMH
KPHTEPHSIMH TAKOTO BHIIENEHHS JOJDKHBI GLITH

NPH3HAHLI HanH4He crneuu(pUYECKHX 3JIEMEH-
TAPHBIX, AUCKPETHBIX CTPYKTYpP H 3M€MEHTap-
HbIX sABJeHui. [1pn 3TOM noaxone okaswiBaeTcs
HEOOXOAWMBIM H JIOCTATOYHLIM BbUIENATH MO-
JNIEKYJIIPHO-T€HETHYECKHH, OHTOT€ HETHYECKHIHH,
NonyJIALHOHHO-BHIOBOH H OHOreOLEeHOTHYE-
ckuit ypoBuu (H.B. Tumodees-PecoBckuii u
Ap.).

MonexkynsipHo-reHeTH4ECKHUIT  YPOBEHb.
[lpy M3yyeHHH 3TOTO YPOBHS JOCTHTHYTA, BH-
MO, HaubOo/blUasi SICHOCTb B OMNpeesIeHHH
OCHOBHBIX TMOHSITHH, @ TaKXKe B BHISBJIEHHH
9JIeMEHTAaPHBIX CTPYKTYP H fiBeHHH. Pa3sutue
XPOMOCOMHO# TEOPHH HACJIEJCTBEHHOCTH, aHa-
JIN3 MYTalHOHHOIO Mpolecca, H3yyeHHe CTpoe-
HHSI XPOMOCOM, (haroB H BHPYCOB BCKPBIH OC-
HOBHBbI€ HYepTbl OPraHH3aLMH 3JE€MEHTAPHbIX
F€HETHYECKHX CTPYKTYP M CBSI3aHHBIX C HHMH
sBJieHHH. MI3BeCTHO, YTO OCHOBHBIE CTPYKTYpbI
Ha 3TOM YpPOBHE (KOIbl HAC/EICTBEHHOI HH-
¢opmaumH, nepeiaBaeéMoH OT IMOKOJMEHHS K
noxosieHH10) npeacrabisiot coboit JIHK, nuc-
(hepeHUHPOBaHHYIO MO JUIHHE Ha 3JIEMEHTHI
KOJa — TPHIJIETH a30THCTBLIX OCHOBAaHHi, 00-
Pa3yIouikX reHbl.

lenbr Ha 3amom ypoerHe opeaHuszayuu
JHCUSHU  NpedcmasAfionm  3NeMeHmapHele
edunuybl. OCHOBHLIMH 31eMEeHMAaPHbIMU A6~
NEeHUAMU, CBSI3aHHBIMH C FéHAMH, MOXXHO CHH-
TaTh HX NOKAAbHbIE CMPYKMYPHbLIE USMeHe-
Hus (MyTauMu) ¥ nepedauy xpaHsuelcs 8
HUX uH(Opmayuu BHYTPHKIETOYHBIM YNpaB-
JIFIOIIHM CHCTEMAM.

KoHBapHaHTHasi pefynyiMKauMsi NpOHCXO-
JIMT 110 MAaTpHYHOMY MPHHLKIY NyTE€M pa3pbiBa
BOLOPOAHEIX cBsideil aBoiiHoi# cnupanu [IHK c
ydacrieM ¢epmenta JHK-nonumepasm (puc.
4.2). 3atem KaxK1asi U3 HUTEi CTPOUT cebe Co-
OTBETCTBYIOLLYIO HUTh, [10CJIE€ YeTO HOBLIE HHTH
KOMILIEMEHTAPHO COEJMHSAIOTCH MexIy coboi
(cM. puc. 4.1). ITupUMHIMHOBBIE K MYPHHOBLIE
OCHOBaHHSl KOMIUIEMEHTAPHBIX HHTEll CKpen-
JIAIOTCS BOLOPOIHBIMH CBSI3SIMH MeXIy coOOH
JHK-nonumMepazoii. 10T npouecc OCyllecTs-
JisieTcsi oYeHb ObicTpo. Tak, Ha caMocGopKy
JHK xuweunoii nanouku (Escherichia coli),
cocrositeit npuMepHo 3 40 Thic. nap Hykieo-
THaoB, Tpebyetcsi Becero 100 c. I'eneTuyeckas
HH(OpMAaLHA NEePEeHOCHTCH H3 APa MOJIeKYJia-
mu HPHK B uurtonnasmy x puGocoMaM M Tam
yyacTByeT B cHHTe3e Oesika. benok, conepxka-
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Puc. 4.2. Cxema Guocrntesa Gesika (1o A.C. Crinpuny, 1986):

I — cunte3 wPHK (tpauckpumis), 2—3 — wPHK npoxonut 4epes nopbi suepHoit memOpanbl K pHGOCOMaM (TpaHCJis-
1Hsa), 4 — aMHHOKHCJIOTHI, COBAHHSISICL B ONPCAC/IEHHOI NOCIEIOBATEbHOCTH, Ha PHK o6pasyior (epment, 5—6 — obpa-

3oBaHHEe OCJIKA

LM TBICAYH aMMHOKUCJIOT, B 2KMBOH KJETKe
CHHTe3upyercs 3a 5—6 MuH, a y OGakrepuil
ObicTpee.

OcHoBHbIE ynpaBAsiiOLIHE CHCTEMBbl Kak
NpH KOHBApHAHTHOW pefyrnJIMKauHu, Tak ¥ npH
BHYTPHKJIETOYHOH nepesiaue HHGOpPMALMH HC-
NOJIL3YIOT «MAaTPUYHBIH NPHHLUMI», T. €. ABJIs-
I0TCSi MaTpHLAMH, PAIOM C KOTOPBIMH CTPOSIT-
Csl COOTBETCTBYHOLUHE CReUH(pHYECKHE MaKpO-
MoJiekysbl. B Hacrosiiee Bpemsi yenewno ne-
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wmppyeTcs 3aN0XKEHHbIH B CTPYKTYpe HYKJIeH-
HOBBIX KHCJIOT KOA, CJyXKaluMi MaTpuueH npu
CHHTe3€e crielnpHIecKnX GeKOBBIX CTPYKTYD B
KneTkax. Penynnukauusi, ocHoBaHHas Ha Mmat-
PHYHOM KOTIMPOBAHHH, COXpaHsieT He TOJIBKO
PEHETHYECKYI0O HOPMY, HO H OTKJIOHEHHSi OT
Hee, T. €. MyTauWH (OCHOBa MpouLecca 3BOJIO-
uuK). JIocTaTouHO TOYHOE 3HAHHE MOJIEKYJIAp-
HO-TCHETHYECKOr0  YPOBHS — HeOOXOmHMas
NPEMNOCHIIKA 1S AICHOTO NMOHUMAHHS XKH3HEH-



P u c. 4.3. Yacts Kosonnn cudonodopsl Salacia (U3 2. lekkens, 1896).

Enuuan Ha nepsblii B3rs 0co0b NpeacTaBisieT Co60H KOMOHHI0, MICXONHBIA HHIMBHAYYM Pa3MHOMAETCS NOYKOBAHHEM, OT-
NOYKOBBLIBAIOLIHECA O0COOH MOFYT BECTH CAMOCTOSITE/IBHYIO 2KH3Hb HIH CTATh YACTAMH MAaTePHHCKOH KOJOHHH. | — nuTalo-
wwe, 2 — crpekaiouine, 3 — nojoBble, 4 — YYBCTBYIOLUHE IPYNNbi ocoGeH

HBIX SABJIEHWH, NPOHCXO/ALLIMX Ha BCEX OCTasIb-
HbIX YPOBHSIX OpPraHH3aLHH XKH3HH.

OnToreneTHyeckuil ypoBeHb — CJIEOYIO-
asi, 6osee KOMIUIEKCHasA CTyneHb OpraHH3a-
uvH 2ku3Hy Ha 3emie. [lpexae yeM oxapakre-
pH30BaTh SBNEHHS, MPOHCXONALIHE Ha 3TOM
YPOBHE, HAO OMPEfeHTb MOHATHE «OCOObY.
JKu3Hb Bceria npeactaBieHa B BHAE AMCKpeT-
HBIX HHAMBUIYYMOB. JTO B paBHOH Mepe fipH-
Cyllle MHKPOOpraHH3MaMm, pacTeHHsM, rpubam
 XKHBOTHBLIM, XOTsl B YKa3aHHHIX LapCTBaX HH-
OMBHUIBLI HMEKT pa3fiHiHoe MOPQOJIOrHIecKoe
coneprkanne. Tak, OHOKNETOUHBIE COCTOST H3
fAgpa, UHTOMJa3Mbl, MHOXKECTBA opraHeJiii H
memMOpaH, Makpomosekys H T. A. CnoxHocTb
HHAMBH/yyMa Y MHOTOK/IETOYHBIX BO MHOTO pa3s
BBILLIE, MOCKOJIBKY OH 00pa3oBaH M3 MHIJIHO-
3-3011

HOB H MHJTHapnoB Kaetok'. Ho onHoknerou-
Hasi H MHOrOKneToYHas ocobH 00J1a1a10T CHC-
TEMHOI OpraHu3auHel W perysisuved ¥ Bbl-
CTYynawT Kak eguHoe uenoe. HHousuod (wHau-
BUIYYM, 0COOL) — 3AeMeHmapran Hedeau-
masn eduHuya xuduu Ha 3emae. Paznennrb
0co6b Ha YacTH 6€3 noTepH «HHAMBHIYalbHO-
cTH» HEeBO3MOXHO. KoHeuHo, B psite ciyyaes
Boripoc 00 omnpenesIeHWH rpaHHll HHAMBUAA,
0co6K He CTOJIb MPOCT U caMoouyeBHeH. Ha-
fipHMep, He BrOJIHE ICHO, MOXHO JIK CUHTATh
0COOBbIO OTAENEBHEIE OPraHH3MBI, COCTaBJSAN-
LIH€ KOJIOHHH KOpa/JIOBHX MOJIMIOB, Mula-
HOK, cH¢oHopop. Kaxknas M3 Takux uacred
XOTSl ¥ CylIeCTBYET B BHJ€ OTAEJBLHOrO caMo-

' Unorna kneTouHbiil YPOBEHE BLIAENAIOT KaK
0co6blil YPOBEHb OPraHH3allkiKi JKH3HH.
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CTOATEJILHOTO HHAMBHIAYyMa, HO 3aBHCHT OT
LPYrHX 4acTeH, Mexiny OTAeJIbHBIMH «ocobs-
MH» KOJIOHHH CYLIECTBYET pasjieieHne (yHK-
uuil ¥ B3auMocBa3b (pHuc. 4.3).

He npoct BOMpOC ONpeiesieHnsi 0coOH y
TaKHUX KOMIUIEKCHBIX OPrdHH3MOB, KaK JiHLIak-
HHUKH, SIBJSIOLIMECS CJOXNHBIM CHMOHOTHYE-
CKHM COOGLIECTBOM Bofopocsel, rpHboB H
crieugHIECKHX MHKpoopranusmoB. ['puGok
Septobasidium B cumOHO3€ C HACEKO-
MbIM-uepBeliom U3 cemeiictea Coccidae naet
HOBOE CHMOMOTHYECKOE 00pa3oBaHHE — JIAKK,
KOTOpOE KaK eIMHLIH OpraHH3M BBEACHO B
KyJbTypy 4e/jioBekoM. Borpoc o rpanHuLax vH-
QMBHIA Y pacTeHuH, CrOCOOHBIX K BereraTHB-
HOMY Pa3MHOXEHHIO, W/H Y >KHBOTHBIX, pas-
MHOXKAIOLUMXCSl  ¢hparmeHTailued (HanpHMep,
ruapa), He MeHee CJoXKeH. TOnoJHHasA poLua,
BLIPOCILAsl M3 HEPEHKOB C OAHOrO POAMTEJIb-
CKOrO €pEeBa, MeHeTHYECKH OfIHO H TO XKe Cy-
11ecTBO (10K He NpOH30¥eT KaKasi-/H6o co-
MaTHYECKAs MyTauMs, [iesalolias ONHO H3 HO-
BbIX PaCTeHH#l MeHEeTHYECKH OTJIHYHBIM OT OC-
TanbHblX). Bo MHOrMX noroOHBIX Heompene-
JIEHHBIX CHTyauusiX lPHXOMTCS NIPUABaTh NO-
HATHIO «0cOOb» TaK Ha3blBaEMOE OrepauHo-
Ha/lbHOE 3Hau€HHe, YKa3blBasg B KOKIOM CJy-
yae, K Kakoi o6snacty OHONOrHH OHA OTHOCHT-
csi. C 3BOMIOLMOHHON TOYKH 3peHHsi 0c00bl0
caedyem cuumams 8ce mopgodusuoroeu-
weckue eOUHUYbL, Npoucxooswue om 00HOU
3uzomol, eameniol, cropel, NOYKU U UHOUBU-
dyarvHo noodaedxcaujue Oedcmeuro 3NeMeH-
MapHbLX 380NOYUOHHBLX (HAKMOPOB.

Ha OHTOreHeTHYECKOM YPOBHE €IHHHUEH
YKHM3HH CJTY>KHT 0COOb C MOMEHTA €€ BO3HHKHO-
BeHuss 10 cmeptd. [lo cyuiecTBy, OHTOre-
He3 — 3TO NpOLECC pa3BepTbiBaHMsi, peasu-
3aLWK HaCJeACTBEHHOH HHOpMaUHH, 3aKOaH-
pOBaHHO¥ B YNpaBJslOLIMX CTPYKTypax 3apo-
ObilieBod  Knetkh. Ha OHTOreHeTHHeCKOM
YPOBHE MPOHCXOMMT HE TOJIBKO peanu3auvs
HaC/IeACTBEHHO#H MH(pOpMaLMH, HO H anpoba-
LlHsl €e MOCPEACTBOM NPOBEPKH CONAaCOBaHHO-
CTH B peanu3aluy Hac/lefICTBEHHbIX NPH3HAKOB
v paboThl yNpaBAsioLHX CHCTEM BO BPEMEHH 1
NpoCTpaHCTBE B fipesenax ocobu. Hepes ouek-
Ky HMHAMBHIEyyMa B NpOLECCE €CTECTBEHHOro
oT60opa NpOMCXOOUT MpOBEpKa XH3Hecnocob-
HOCTH JIAHHOTO reHOTHIA.

OHTOreHe3 BO3HHK [OCNE OOTOJHEHHA
KOHBAPHAHTHOMH peIynuKaluHH HOBBIMH 3Ta-
fnaMu pa3BuTHsi. B xone 3BOMOLMH BOSHHKAET
¥ NMOCTENEHHO YCJAOXKHAETCS MyTb OT FeHOTHIIA
K heHOTHITy, OT reHa [0 npuanaka. Kak Oyner
NoKa3aHo Jialiee, BO3HUKHOBEHUE OHTNO2eHe-
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muueckux OuppeperyupoOBOK JIEWKHT B OCHO-
BE BO3HMKHOBEHHsi BCEX SBOJIIOLUHOHHBIX HOBO-
06pa3oBaHuii B pa3BHTHH BCSIKOH rPYIIEl Op-
raHu3MoB. B psge 3KCnepHMEHTAJIbHbIX 3M-
Gpuosioruyeckux paboT yCTaHOBJIEHBI OTACIb-
Hble 3aKOHOMEPHOCTH OHTOreHe3a (cM. r1. 14).
Ho Bce ele He co3fiaHa oOLuasi TEOPHS OHTO-
rese3a. Mubl [0 CHX fiOp HE 3HaeM, ro4YeMmy B
OHTOr€He3e CTPOro OnpeJieJIEHHble IpPOLECCh
NPOHCXONST B IOJDKHOE BPEMsi M B [IO/2KHOM
mecte. [Toka MOXKHO fipeAnofarare, 4ToO 3ae-
MEHMAPHOIMU CMPYKMYypamu Ha OoHmoze-
HeMUYECKOM YpOBHE OPEaHU3AUUL HCUSHLU
CAYHCQN KAeMKU, G SIAeMEHMapHbLMU AE6Ae-
HUAMU — KaKue-mo npoyeccol, C6A3AHHbLE
¢ Quppepernyuposroii. B obuieh popme ACHO
TaK¥Ke, YTO OHTOreHe3 COBepLIAeTCsi BCIEACT-
BHe paBoTbl CaMOPery/IMpyIOLIeHCs HepapXHie-
CKO¥ CHCTEMBI, OnpefieNsiioleH CONIacOBaHHYIO
peau3auuio HACJIEICTBEHHbIX CBOHCTB H pabo-
Ty yNpaBsiOLHX CHCTEM B fipesesiax ocoOH.

MonynsuuonHo-BuA0BO#H yposeHb. O6b-
eNHHEHHe ocobell B MOMNyJsiLMH, a NonyJsiuHi
B BUIbI N0 CTENEHH NeHeTHYECKOr0 H SKOJIOMH-
4eCKOro €[IMHCTBA NMPHBOAUT K MOABJIEHHIO HO-
BLIX CBOHCTB M 0COGEHHOCTEH B XKHBOH NMPHPO-
[ie, OTJIHYHBIX OT CBOHCTB MOJIEKYJISIPHO-T€HE-
THYECKOTO H OHTOTEHETHYECKOro ypOBHEH.

[Tonyaayus — 3neMeHmMapHas Ccmpyk-
mypa Ha NONYAsYUOHHO-BUOOBOM YpOBHE,
a 3NeMeHMapHoe ABAEHUE HA 3MOM Ypos-
He — U3SMEHPHLEe 2eHOMUNU®eCKOe0 CO-
cmasa nonyAsyuL; anemeHmapHuvlil
MQMEpUAs HA 3MOM YPOBHE — Mymayuu.

Bruienenbl aaemeHmapHbvie (Hakmopul,
NEHCTBYIOIIME€ HAa 3TOM YPOBHE. MYMAYUOH-
Holll npoyecc, NONYAALUOHHbLE BOAHDL, U30-
AfYuA U ecmecmeerHoll om6op (CM. Tl
9—10). Kaxabiii u3 3THX (HakTOPOB MOXET
0Ka3aThb TO WJIH HHOE «[aBJieHHE», T. €. CTe-
NeHb KOJHYECTBEHHOrO BO3JEHCTBHS Ha MOIy-
JIILMIO, W B 3aBUCHMOCTH OT 3TOr0 BHI3bIBATh
W3MEHEHHSi B NEHOTHNHYECKOM COCTaBe nomny-
NAUHH.

Ha nomynsiuoHHO-BHIOBOM yPOBHE OCO-
Oyi0 posib MpHOGPETAlOT OTHOLUCHHS MEMILy
0co6siMH BHYTpH nonyJisity u Bua. [1pn s1om
[ONYJISILMKH  BBHICTYNAlOT KaK 3JIEMEHTapHbIE,
Jianee He pasJioXKHMble IBOJIIOLHOHHBIE €HHH-
Lbi, NPEACTABASIOLIME COOOH TeHETHYECKH OT-
KpPHTBIE CHCTEMbI (OCOOH M3 PasHBIX [OTyJisi-
UM HHOTZA CKPELMBAKOTCS, M NONyJsiuHH 00-
MEHHBAIOTCSi TeHeTHUeCKOl HH(pOpMaLueil).
Bubi, Bcerja BeICTYrnawlHe Kak CHCTeMa 1o-
nyJislui, ABNSKTCH HAHMEHBLUIHMH, B NPHPOA-
HBIX YCJIOBHSIX TeHETHYECKH 3aKPhITHIMH CHCTE-



Mamu (CKpeiHBaHHe ocoOeH pasHbiX BHIAOB B
NPHPOAE B MNOAABAAIOLLIEM OONBIIHHCTBE CJy-
yaeB HE BEJET K MOSBJEHHIO MJIOAOBHTOrO Mo-
TomcTBa). Bee 3710 npHBOAMT K TOMY, UTO 1O-
NYAAYUL OKA3bIBAIOMCS  INEMEHIMAPHbIMU
eQuHuyamu, a 6udbl — KA4ecmeeHHbIMU
amanamu npoyecca sgonoyuu. B uenom xe
Ha TMOMYJALHOHHO-BHIOBOM YPOBHE pEajibHO
OCYLLECTBASETCA B Upeae MNOKOJIEHHH npouecce
9BOJIKOLHH.

[Monynsumy ¥ BUAB KaK HaAbIHAWBHIYA b-
Hbie OOpas30BaHHUs CrnocOOHbI K CYLIECTBOBA-
HHIO B T€UEHHE JJIMTEJILHOrO BPEMEHH H K Ca-
MOCTOSITEJIbHOMY 3BOJIIOUMOHHOMY DPa3BHTHIO.
JKu3hp oTAENbHOH 0COOH NPH 3TOM HaXORHTCH
B 3aBMCHMOCTH OT POLIECCOB, NPOTEKAKLIHX B
nonyssiuuax. [lonyasuuy W BHAbI, HECMOTp#
Ha TO, YTO COCTOST M3 MHOXKecTBa ocobeit, ue-
JiocTHel. HO MX UeN0CTHOCTE [IPHHUHMIHABHO
MHasi, Y€M LEJIOCTHOCTb Ha MOJIEKYJISipHO-Te-
HETHYECKOM H OHTOlEHETHYECKOM YPOBHSX.
LlesocTHOCTE MOMYJISILME H BMIOB CBS3aHa C
B3auMoOAeHCTBHEM oOcCoO€ell B MNOMyAAUHAX H
noaepupaeTcs 0OMEHOM réHeTHYeCKOro Ma-
TepHana B MpOLECCE MOJIOBOrO Pa3MHOMXKEHHS
(B OTHOLLIEHHH araMHBIX H OGJIMraTHO-napre-
HoreHeTHueCKHX ¢opM 3TOT BOmpoc Tpebyer
nanbHenuleit pa3paboTKy).

[lonynsiuuu H BHAB! BCETZA CYLUECTBYIOT B
ONpenesIEHHON Cpejie, BKAIOYAIOLIEH Kak OGHO-
THYECKHE, TaK H aOHOTHYECKHE KOMMOHEHTLI.
KoHKpeTHas cpesia npoTeKaHHsi NpoLEcca 3BO-
JIOLUMH, WIYLIEr0 B OTAENBHbIX MOMYJSLUH-
ax,— Ouoreouero3. B 1o ke Bpems Ouoreo-
LEHO3 — 3JIEMEHTApHAA €QHHHUA CHEmyIoLie-
ro YpoBHSI OpraHH3aluH XXH3HH Ha 3emiie.

BuoreouesoTH4YeCKHH  (9KOCHCTEMHbIN)
ypoBeHb. [lony/siuuH pa3HBIX BHIOB BCErAA
o6pa3syioT B GHoctepe 3eMiH CI0XKHbIE CO00-
uectsa — buoyenossl. buoyero3 — coso-
KynHocme pacmerudl, wcuéomHolx, epubos
U npoKapuom, HACEARIOWUX YLacmoK cyiu
uAu 6000eMa U HAXOO0AUUXCR 8 Onpedenet-
Holx omHoweHusx mexncoy coboii. Bmecre ¢
KOHKDETHBIMH Y4aCTKaMH 3€MHOH TOBEPXHO-
ctv (nenocgepbl), 3aHHMaeMbiMH OHOLIEHO3a-
MH, W fipuJiexaliei atMocepoit Ha3blBaKTCs
3KOCUCTNEMAMU.

Takue 3KOJOrHYeCKHe CHCTEMBI (3KOCH-
crembl) MoryT ObITb pasHoro Macluraba —
OT Karuli BOABI WJIW MypaBbHHOM Ky4H IO
9KOCHCTEMBI OCTPOBA, PEKH, KOHTHHEHTa H
Bcell 6uocheps B UENOM. IKocucmema —
B3aUMOODYCA0BAEHHbLE KOMNAEKC JHCUBbLLX
U KOCHbLY KOMNOHEHTNOB, CBA3AHHOLY MENC~
0y coboii obmerHom sewjecme u 3nepauel

(A. Tencu, 1935). Ikocucrema — «O6e3pas-
MEPHOE» TOHSITHE, HO €CTb OJIUH K/1acC 3KOCH-
CTEM, HMMEILIMI OnpefiesieHHblE pa3Mepbl H
NPUHLMITHANIBHOE 3HAYEHHE KAK «KHPMHUMKH»
oprauuzauuu Beell Guocdepnl,— buozeoye-
no3el (B.H. Cykaues, H.B. Tumodeen-Pecos-
ckuit). buozeoyeHos — 3mo makas 3KOCU-
cmema, B8HYMpU KOMOPOU He npoxodum
bLOYeHOMUYECKUX, MUKDOKALMATUYECKUX,
NOYBEHHbLX U 2UOPONOZUMECKUX EpaHUY;
6GHOreOLIEHO3 — O/lHA M3 Haubosee CJIOXKHBIX
TNPHPORHBIX CHCTEM. BHeLIHe 3ameTHbIe rpaHH-
upl GHOreOLEeHO30B Yalle BCero COBMNaianT C
rpaHuLiaMH  pacTUTeNIbHEIX coobulect (ghu-
MOYeHO308 ).

Bce rpynfibl 9KOCHCTEMBI — IMPOMYKT CO-
BMECTHOrO HCTOPHYECKOrO pa3BHTHSI BHJIOB,
pa3IHYAIOLLIKXCA N0 CHCTEMaTHYECKOMY noJio-
MKEHHI0; BU/bl MpH 3TOM npucnocabikBalOTCs
npyr K apyry (nonpo6ree cm. rn. 19). Tlepsuu-
HOH OCHOBOH /5 CNOXeHHR OHOreoueHo30B
CJIY>KAaT PACTEHHS M MPOKAPHOTBI — MPOIYLIEH-
THl OpPraHHYecKoro BewecTsa (asmompogot).

B xone sBosoumH N0 3acesieHHsi pacre-
HUSIMM ¥ MHKDOOPIaHH3MaMH OfipelesIEHHOro
npoctpaHcTBa Ouocdepbl He MOMIO ObITb H
peuH O 3acesIeHHH €ro »KMBOTHLIMH. Pacrenus
M TIPOKAPHOTBHI TIPEACTABJSIOT KH3HEHHYHO
cpeny /s XKHBOTHBIX — reTepoTpo(jOB.

bBuozeoyerosv — cpeda 012 380At104UL
exo0awux 8 Hux nonyasyud. Ilonynsuuu
pasHbIX BUIOB B GHOreoLeHo3ax BO3JACHCTBYIOT
APYr Ha Jipyra no npHHUMIY NpsMOH H oOpart-
HOH CBsizu. B uenom »xu3HL GHoreoLeHo3a pe-
ryJIMpyeTcsi B OCHOBHOM CHJIaMH, NEHCTBYIO-
LUHMH BHYTPH CAMOH CHCTEMDI, T. €. MOXKHO r0-
BOPHTB O camopegyasyuy GuoreoeHosa. As-
TOHOMHOCTb ¥ CamoperyJisiiksi GHoreoueHosa
OnpelleisioT €ro K/o4eBoe NooxeHue B GHO-
chepe HalleH NJaHETHl KaK 3JEMEHTapHOM
€IMHHLBI Ha GHOreoLeHOTHYECKOM YPOBHE.

BuoreoieHo3bl, 006pa3syloliHe B COBOKYIi-
HocTH OHocdepy Hallel TJIaHeThl, B3aHMOCBSi -
3aHbl KpyroBOpDOTOM BeLUECTB u 3Heprud. B
3TOM KpYroBOPOTE >KM3HL Ha 3emile BhICTY-
naeT Kak Beayllui KOMMoHeHT Ownocdepbl
(B.H. Bepnanckuit, B.H. CykaueB). buoreo-
11€HO3 TNPeJCTaBAfET COO0H HE3AMKHYTYIO CHC-
TeMy, HMEIOLLYI0 SHEPreTHYeCKHE «BXOAbI» H
«BBIXO/ILI», CBA3BIBAKOLHE cocegHHe OGHOreo-
ueHo3bi (puc. 4.4). OOMeH BELIECTB MEXKIY
cocenHuMu GHOreoUEeHO3aMH MOXET OCYLLeCT-
BISITLCH B razoo0pa3HOM, KHIKOH W TBEPNOH
¢asax, a Takwke B (opMe XKHBOro BELLECTBA
(Murpauun paccenenus).
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Puc 44. CxeMa B3aHMOOTHOLIEHHIt KOMMOHEHTOB B GHOreoleHo3e yyacTKa sepxoBoro 6GoJota (mo

H.H. Ibasuenxo, 1972):

| — pacxon anepruu (anb6en0, TpaHCHHpaUys, HenapeHue, doTockrTes); 2 — noAzemuan hpuromacca 5 1/ra; 3 — ueopra-
HHYECKHE BewecTBa B METPOBOM tioe, T/ra: asora — 2,8, marnus — 0,6, docopa — 0,7, xaans — 0,8; 4 — B | r cyxo-
ro Topgha Gakrepsit Gonee 4 Mipn 3K3., rpHGor Goaee 175 thic. 3k3.; & — Ha | M’ NOBEPXHOCTH YHXHTPEHZ, 0K00 270 3K3..
Konnem6on oxono 4000 3ka., akapuu oxono 700 3Kk3., vemaros oxoo 240 sx3.

[1pu 3BONIOUHOHHOM MOIXONE NPOSAB/IAET-
Cs TecHas CBsi3b H B3aHMOOOYCJIOBJIEHHOCTD
BCEX YPOBHEH OpraHu3auuH Xn3nu. Xors pas-
BUTHE MNPeACTaBNEHHIH O CHCTEMHOH OpraHu-
3aUMH XKH3HH TIPHHATO OTHOCHTE K 40-M ro-
naM XX B., OCHOBLI MX OblIH 3a/iOKEHb! ele
Y. Jlapeunom. MMeHHO OH 4eTKO ofipenens
BUA KaK CHCTEMY, a €CTeCTBEHHblH 0T6Op —
Kak akTop, ynopsiiouHBaIoLLui OpraHu3auHio
»u3nn (A.A. Manunosckuit). [1peacraBnexus
0 GHOJIOTHYECKHX CHCTEMaX OKa3ajlh MOLLHOe
BJIMSIHHE H Ha Pa3BHTHE TEOPHH CHCTEM H KH-
6epreruky (K. LLennon, Y. dwbu), a nocnen-
HAAf, B CBOIO ouepenb, CrocoOCcTBOBaAJIA yriy6-
JIEHHI0 NpeACTaBieHHH O CHCTEMHOM OpraHH-
3aumy xu3nm (M.H. LlImaneraysen).

4.4. EQUHCTBO XKMU3HK
B OmocdepHOM Kpyrosopore

JKu3up Ha 3emie npakTHYECKH TOJHO-
CTbIO 3aBHCHT OT (hoTocHHTe3a. DHUKCHpys
SHEPrHI0 COJIHEYHOTrO CBeTa B MPOfyKTax (¢o-
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TOCHHTE3a, PaCTEHMsi BLINOJNHAT KOCMHYe-
ckyo (K.A. TumupsizeB) posib — IHepreTHye-
cKoro ouara Ha 3emJjie. ExxkerofHo pacTeHnus
o6pasyior o 100 mapa T opranuueckux Be-
wects 1 ¢ukcupyror 900+ 10" KIK sHepruu
cosiHeyHo# paauauuu. Ilpu 3TOM pactenus yc-
BauBaioT u3 atmocgepnl o 170 mapa T yrie-
Kucsioro rasa M pasarawt o 130 mapa 7
BOAbI, Byless 10 1 15 Mapa T cBo6OAHOrO KH-
ciiopona. Takum o6pasom, Bce GHOTHYECKHE
KOMMNOHEHThl 3KOCHCTEMBbI pasfesieHbl Ha TpH
OCHOBHBIE Tpymmnbl: npodyyermoyl (3eneHbie
pacTeHHsi W OpPraHM3Mbl, MOTYLHE HCIOJIb30-
BaTh XHMHYECKYK) 3HEPrHi0,— XE€MOCHHTETH-
KH), KOHCYMeHMbL, WK foTpebuTeny (MOryT
OHTh HECKOJNBKHX TPOPHUECKHX YpOBHEH), H
pedyyenmpt, Wi pas3pylinTend (OpraHu3Mel,
npeoOpasyioLliHe, MHHEPAJH3YIOLIHE OPraHHKy
M TEM CaMbiM 3aMblKawuiHe OHOJIOTHYECKHH
KpyroBopot). Bce »uBble OpraHu3Mbl, Tak MK
WHaue HMCHOJb3ysi Apyr Apyra, o0pasyloT rH-
raHTCKMH OHOJIOTHYECKHI! KpyroBopoT OHo-
cepsl (puc. 4.5). 10T KPYroBOpOT HE NMOJHO-
CTBIO 3aMKHYT: KPOME 3HEpreéTHYeCKOro BXO/a



ConHeuynas S

TpaBosnHbie /S

(nepBHYHBIE

SHEpPrus I ///'Komymemm) S

3enenble pacTeHHs
(nponyLieHThI)

P 4CTBODHMBIE BelleCTEa

OpPraHH3MBI-
[ECTPYKTODBI

IlnoTtosnHsle 1
(BTOpPHYHBIE KOHCYMEHTHI)

[1noronanue Il
(TpeTHYHBIE
KOHCYMEHTBI)

iy

Brixon B nutocdepy
(yrons, Topd ™ np.)

Puc. 4.5. Cxema Gonblioro Guoceproro kpyrosopora (no B.A. Pankesuuy, 1985).

§ — snTponus

(conneyHasa 3Heprusi) OH HMEET H BbHI-
XOIL ~— YacTb OTMHpAIOLLEro OpraHH4eCKOro
BELIIECTBA [10C/I€ Pa3J/IOXKEHHsi MHKPOOpPraHH3-
MaMH-MHHEePa/Ju3aTopaMH MOXKET nonajath B
BOJHbIE PACTBOPbLI M OTK/AbIBATECH B BHIE
OCaZI04HBbIX NOPOA, a Apyras 4yacTb oOpasyeT
OTNIOXKEHHUSI TaKHX OHOTeHHBIX MOPOJ, KaK Ka-

B 310M GoJ1bLIOM 6HOreOXHMHYECKOM KpY-
rOBOpOTE BELUECTBA M 3SHEPrHH BBUIENSETCS
ueJsblii psif, 60Jiee YaCTHBIX KpyroBOPOTOB Be-
LIECTB ~— BOJIbI, YIVIepoa, KHC/Ioposia, as3oTa,
cepol, ocopa H Ap., B XO€ KOTOPBIX NMPOKC-
XOIMT OOMEH XHMHYECKHX 3JIEMEHTOB MEXKIy
)KHUBHIMH OpraHM3MaMH H HeOpPraHHYeCcKOH

MEHHbIH yronb, Topg, canponesb ¥ T. . CpenoH.

Cywecmeosarue amux OuOzeOXUMUMECKUX KPY2OBOPOMOB
onpedensem OBAUK COBPEMEHHBIX IKOCUCTEM, YCmOoUuusocme U
camopeeynrayuio buocgepo. 8 yerom. loamomy Kax 6oL cAOHCHGL U
MHO2000pa3HbL HU 6bIAL NPOABAEHUS HCUIHU HA 3emae, sce (op-
MblL HCUSHU CBA3AHLL MeNCOY cObOL vepe3 Kpyzosopom sewjecmaa
u anepeuu. Cospemennviil yposers 3HAHUL NO3BOAUN BCKDLIMb
OCHOBHbIE CBOLCMBA HCUBO2O, ONUCAIMb YPOBHU OpaHU3AYUU
HCUSHU HA 3emae, NOHAMb KOCMUMECKYIO L 2e0XUMUMECKYIO PONb
acueoeo. JKusne, npu scem muozoobpasuu ee nposerenutl Ha
3emae,— eduHa, u 3MO eOUHCMBO ONPeCeNfemcs 380MIOYUOH-
HbIM PA3BUMUEM HUBO20 HA 3emie.

'TIABA 5

OCHOBHbIE 4epTbl U 3Tanbl UICTOPUMN
XXU3HU Ha 3emMmne
BO3MOXKHOCTH pa3BHTHS OPraHHYECKOH TNpHpO-

Jbl H XHM3HH B MPOULLIOM H3 HEOPraHH4ECKOH
matepuH. l3pecTHo, 4TO Ha omnpeneneHHOM

OTle.laHHe BO3MOXXHOCTH Cam03apoXKne-
HHA 2KH3HU B HACTOALLEEC BpPEMA HE TPOTHBO-
pPeYHT MnpeacCTaBJ€HHsM O ﬂpHHU.HI‘[Ha.ﬂbHOI:I
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CTajlid Pa3BHTHA MAaTEPHH XKH3Hb MOXeET BO3-
HHKHYTB KaK pe3yJlbTaT eCTeCTBEHHbIX NPOLEC-
COB, COBEpLIAIOIHXCH B CAMOH MAaTepHH.
DsieMeHTapHBle XMMHUECKHE MPOLECCHl Ha
HayaJIbHbIX 3Tandax BO3HHKHOBEHHsi ¥ Pa3BHTHA
YKM3HH MOIVIH NIPOHCXOAHTE HE TOJILKO Ha 3eM-
Jie, HO W B Ipyrux 4actsx BceneHHoH U B pas-
JinyHoe BpeMms. [ToaToMy He HCKIOUaeTCs BO3-
MOXXHOCTb 3aHECEHHMsi XKH3HH Ha 3eMii0 H3
Kocmoca. OnHako B H3y4YE€HHOH MOKa uyesoBe-
KOM uacTH BcesneHHOH TOJIBKO HAa 3emie OHH
fipuBeJH K (hOPMHPOBAHHIO H PaCUBETY XKH3HH.

5.1. MpeanocbINIKK 1 ITanbl
BO3HUKHOBEHMUSA XMN3HUN

I[To coBpeMeHHHM JaHHbIM 3emilsi 00pa30-
panack 4,0—4,5 mapn ner nasan. 100—600
MJIH JIeT NOHAA0OHIOCE /15i €€ OCTHIBaHHs, 00-
pa3oBaHHsi KOpbl, OKEaHOB, fE€PBHYHOH aTMO-
cepbl. JlaHHbIE pPaJHOXMMHYECKOrO aHa/H3a
(no BpeMeHH pacnaga pagHOAKTHBHHIX 3Je-
MEHTOB) M [aJI€OMAarHHWTOJIOTHH COBMNA/aloT H
CBMIETEJILCTBYIOT, UTO BO3pPacT 3€MHOH KOpbI
coctasnsier okoso 3,9 mapa sier. [o-Buaymo-
My, »H3Hb Ha 3emJ€ BO3HHKIa OKono 3.8
MJIpA JIET Ha3aj.

[TpH3HaKy NeATEeNbHOCTH XKHBbIX OpraHH3-
MOB OOHapy»KeHbl MHOrOKpaTHO B OJOKeM-
bpuiickux nopodax, paccesiHHBIX no BCEMY
semHomy wapy. B FOxuoi Adpuke (mecteuko
®ur-Tpu) ob6HapyeHB MOPOALH CO CJeJaMH
[ESTENILHOCTH MHKPOOPraHH3MOB, BO3pacT KO-
TOpBIX Gosiee 3,5 MIIpA JeT.

[lpouecch, npealecTBOBaBLIHE BO3HHK-
HOBEHHIO XXH3HH Ha 3emJle, HECOMHEHHO, CO-
BEpLIATHCH HA OCHOBE TeX e (PU3MYECKHX H
XMMHYECKHX 3aKOHOB, KOTOpbIE€ NEHCTBYIOT Ha
3emsie ¥ HBIHE. ITOT €CTECTBEHHOHAYYHBIH
npuHyun AaKmMyaausma mno3BOJNSET YTBEp-
XKIaTh, YTO NPOHCXOXKIEHHE »KH3HH CBSI3aHO C
fI0C/IEIOBATENIbHBIM TPOTEKAHHEM XHMHYECKHX
peakuHil Ha MOBEPXHOCTH NEpPBHYHON nJlaHe-
Thbl. QHU3HYECKHE U XHMHUYECKHE CBOHCTBA BOMbI
(BBLICOKHH MMOJIbHBIH MOMEHT, BA3KOCTb, T
JIOEMKOCTb H T. [1.) ¥ yrilepofa (crnoco6HOCTDb K
BOCCTAHOB/JIEHHIO H OOPa30BaHHK JIMHEHHBLIX
COeHHEHHH ) OLpeJesHIIH TO, YTO HMEHHO OHH
OKa3a/IiCh Y KONbIOesH XKH3HH. XHMHYECKHe H
(pu3uyeCKHe CBOHCTBA pa3/IHYHBIX aTOMOB H
MOJIEKYJl AeNany 06si3aTe/bHbIMH B3aHMOJEH-
cTBUSl Mexmy HuMH. [lpouecchl BO3HHKHOBE-
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HHsl JKH3HH TyTeM XHMHHECKHX npeoOpasoBa-
HHH MOJIEKYJT HE HMEJIH €IHHHYHOIO H HENOBTO-
pAiEMOro Xapakrepa, a MOIIH MpOTeKaTb B He-
OJIMHAKOBbLIX YCJIOBHSIX HA Pa3HbIX YYacTKax no-
BepPXHOCTH 3emnu. KakuMu ke MOrH OBITh OC-
HOBHBIE 3Tarbl XHMHYECKOH 3BOJIIOLHH KH3HH?

Xumuueckasi aBoJIoLMsA xKHBoro. K3 Bo-
LOpOMia, a30Ta M yrjepoja fpH HajJH4MH CBO-
GONHOM SHEPrHH Ha 3emile JIO/KHbI OBLIH BO3-
HUKaTb CHayaJla MpocThie MOJIEKYJIbl: aMMHAK,
MeTaH M nofoOHeie coenuHeHusi. B pmanbHei-
LIEM 3TH HECJ/IOXKHBIE MOJIEKYJIbI B NEPBHYHOM
OKeaHe MOIJIH BCTYNaTh B HOBBIE CBA3H MEXIY
co60oit H ¢ APYrHMH BELIECTBaMH.

C 0coOBIM yCriexoMm, BHIMMO, NMpPOTEKalH
fIPOLLECCH POCTa MOJIEKYJ TNPH HaJIHYHH TpyTi-
net —N = C = N—. Jra rpynna tauT B cebe
GoMbLIME XHMHYECKHE BO3MOXXHOCTH K POCTY
KaK 3a CYET NpPHCOeIMHEHHs K aTOMY Yrepoja
aToMa KHCJIOpOJa, TaK H IyTEM pearHpOBaHHs
C a30THCTBIM OCHOBAHHEM.

C onpefieIEHHOro 3Tana XMMHUYECKOH 3BO-
JIIOUMH yyacTHE KHCJIOpoja B 3TOM rpouecce
crano HeoOGxonuMeIM. B atMocepe 3emnu K-
CJIOPOA MOT HaKarJIMBaThbCsi B pe3yJibTaTe pas-
JIOXKEHHSi BOJbI H BOJASHOIO napa oy 1eHCcTBH-
eM yabTpacuoseroBbix Jyueit Connua'. s
NpeBpalLleHHsi BOCCTAHOBIEHHOH arMocdepbl
nepBHYHON 3eM/IH B OKHCJIEHHYH noTpe6oBa-
Jiock He menplre 1—1,2 mapn ner (puc. 5.1).
C HaxorJieHHeM B aTMocgepe KHCIopoia BOC-
CTAHOBJEHHBIE COEOWHEHHS JOJKHbl OBUIH
okucasTecsi, a umenHo: NH, — o NO,,
CH, — no CO,, H,S — no SO,. B psine cay-
yaep npH okuciennn CH, mornu oOpa3oBarhb-
Csi METHJIOBBIH CTIHPT, (popMaberiil, MypaBb-
MHasi KHCJIOTA H T. [, KOTOPHIE BMECTE C JJOXK-
[E€BOM BOAOH MOMAjaJi B NEPBHUHBLIH OKEaH.
O7TH BewecTBa, BCTynas B peakuuH ¢ aMMHa-
KOM H LIHAHHCTBIM BOJOPOZOM, MOIJIH JIaTh Ha-

" VimeloTcsi MpeanosioXeHns O HAMMYHH KUCJIO-
pola A0 3apPOXIEHWS MKM3HH. Tak, KHCIOPON BHAY2-
Jle Mor 06pa30BLIBATHCA MyTEM TePMOPA3/IOXKEHHs
CHJIMKATHO! MATPHLbl NPH yaapax TBEPAbX Tes O
TOBEPXHOCTb MJIAHETH! (3TO MOMIO NMPHBOAHTL K pa-
30rpeBy TBEpAOH MOBEPXHOCTH A0 TeMNepaTypbl
30000 K). B noponax xophl coaepaHqHe KuHcaopona
coctapaseT okoso 40% maces. [ToacueTs: rokassisa-
JOT, 4TO AR 06OrallienHs Kopbi ¢ maccoli 2,4+ 10% r
Tpebyetcs (1+3)10™ r kucnopona. peanonaraercs,
YTO TaKOE KOJMYECTBO KHC/IOPOAA He MOM/O MocTy-
MHTL 32 cyeT (POTOCHHTe3a.
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Puc. 5.1. dsomouus 6uochepu u atmochepsi (13 FO. Onyma, 1975). Jlepas yacTe KpHBO#H AOMKHA GbiTh

TPOAOJIIKEHA, TIO-BUIHMOMY, A0 2,5 MJPA JET.

Yano aMHMHOKHCJIOTAM H COEHHEHHSM THna
ajileHHHa.

B xon€ TakHX M aHaJIOMHYHbIX UM peakuuni
BO/Ibl IEPBHYHOTO OKeaHa HachILa/IHCh Pa3HO-
o6pasHbiMu  BeLlecTBamH, oOpa3ysi nepeut-
Holll OYAbOH.

B03MO>HOCTE CHHTE3a AMHHOKHC/IOT H
JIPYTHX HU3KOMOJIEKY/IAPHLIX OPraHHY€CKHX CO-
€IHHEHHH H3 HEOPraHHWYeCKHX 3JIEMEHTOB H
COEAMHEHHUHM [OKasaHa 3KCrepHMEHTaJIbHO.
Tak, nponycKas 3JEKTPHYECKHE Pa3psibl WiH
YJIBTPaHOJIETOBOE H3JlydeHHE 4Yepe3 CMeCh
ra3oB METaHa W aMMHaKa, NpH HaJH4HH BOJsA-
HOrO fapa y[aeTcsi rnojyyarb Takue CpaBHH-
TEJIBHO CJIOXKHBIE COENMHEHHs, KaK MIHLHH,
allaHuH, acrnaparvHoBasi KHCJI0Ta, 'Y -aMHHO-
Mac/siHasi, AHTapHasi W MOJIOYHasi KHCJIOTHI H
ApyrHe HH3KOMOJIEKYJsipHble OPraHHUYECKHE
COEIMHEHHS BCEX YETbIpeX OCHOBHBIX K/IACCOB:
AMHHOKHCJIOTH!, HYKNEOTHAbI, caxapa W XHp-
Hbie KMCIOTH. BO3MOXHOCTL Takoro CHHTE3a
Ob1a [I0KA3aHA B MHOTOYHCJEHHBIX JKCMEpH-
MEHTAX C HCNOJBb30BAHHEM JAPYTHX COOTHOLLE-
HHH MCXOHBIX [A30B M BHJIOB HCTOYHHKA 3HEP-
[HH.

DKCnepHMeHThl B 3TOM HanpaBs/ieHHH OKa-
3a/MCh NEPCNEKTHBHEIMH M A BbISCHEHHS
NPOUCXOXKAEHUs Apyrux BewectB. OcyliuecTs-
JIEH CHMHTE3 aJeHHHa, ryaHHHa, aJeHO3HHa,
aneHo3uHMoHO(ocaTa, ageHosuHAudocgara
u aneHosuHTpHocdara. [lyrem peakuuu no-
JIUMEPH3aLMH H3 TPOCTBIX MOJEKYJ MOIJIH
ObiTs 00pa3oBaHbl H 607€e CI0XKHbIE MOJIEKY-
Jibl — O€JIKH, JIUMKIb, HYKIEHHOBBIE KUC/IOThI
M MX MPOH3BOJHLIE.

He ocranaBnuBasicb Ha IpYrux 0COGEHHO-
CTAX HavaJlbHbIX CTAAUi XHMHYECKOW 3BOJIIO-
LMK, 3aMETHM, YTO OJHOM M3 HauboJiee BaXk-
HHIX €€ CTyleHeH ClefyeT npH3HaTh 06vedu-
HeHue crnocobHOCMU K camosocnpoussede-
HUIO NOAUHYKAeOMUOO8 ¢ Kamaaumu4e-
ckoll aKkmusHocmpio noaunenmudos. Ilpu
BO3HHMKHOBEHHH YKH3HH HEOOX0AHMO OBLIO yya-
CTHE KAK NOJIMHYKIEOTHIOB, TaK H NOJIHIENTH-
JioB. CBOMCTBA Ka&XKAOr0 M3 HHX HY>KHAJIHChb B
[IOTIOJIHEHKWH cBokcTBaMK apyroro. Karanutu-
yeckue cnocobsoctu monekyn PHK (A.C.
CnupuH), KOTOpbi€, BEPOATHO, ChIMpany BaX-
HYI0 pOJib B XOZi€ npedbuonoau4ecKoli 3B00-
UMK, ObUIH YCHJIEHBI KaTaJHTHYeCKHMH (DyHK-
uuaMH Mosiekyn OenkoB. K ToMmy »ke CHHTE3
camMux G€/KOB NYTEM YIUIMHEHHs NenTHIHOH
LernoYKkH He umen Obl GoJibluoro ycriexa Oes
nepefayd CTabuJIBHOCTH XPaHEHHEM O HeM
«HHGOpPMaUMH» B HYKJIEHHOBBIX KHCJIOTaX.
Haubonblike LaHChl HA COXpaHeHHe UMeJsH B
xone npedbuonozuyeckoeo ombopa Te KOM-
TJIEKCH, Y KOTOPLIX CrIocOOHOCTL K 0OMEHyY Be-
LIECTB COYETa/aCh CO CrOCOOHOCTBIO K CaMo-
BOCITPOH3BEJICHHUIO.

Jlns a3toro stama npenGHOJIOrHYECKOH
IBOJTIOLIHH B KaYe€CTBE 3JIEMEHTAPHOrO OOBHEK-
Ta IBOJIIOLUMH BbIIENSIOT (PAKLHIO MaKpOMO-
JIeKyJ NOJHHYKIEOTHAOB MK NOJIHNENTHIOB, a
B Ka4yecTB€ 3JIEMEHTAPHOH 3BOJIOLHOHHPYIO-
LIEH ENWHULIE — YCTOHYHBBIN «KOJVIEKTHB»
MaKpOMOJIeKYJ1 (CBfi3aHHBIX MeKIy co00it npo-
LleccaMM CHHTE3a, KaTtanusa W Jip.).
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MuToXoHapust

Xﬂoponnacf-
B

P 1 c. 5.2. Boamoxubie nyTtH (opmuposatus: A — mem6pas npu 00pa3opaHuy KOALEpBaTOB B NEPBHYHOM
Gyabore (u3 M. Kanssuna, 1971); b — o6pasoBanus MUTOXOHAPHE; B — 06pa30BaHus KJIETKH 3yKapHOT

(no E. Bosne, 1981)

B nanenerilueM ycnoxxennH oOMeHa Be-
LIECTB B TAaKMX CHCTEMAX CYLUECTBEHHYIO pOJib
LOJKHBI OBUIH UrpaTh KaTaln3aTophbl (pasJiny-
Hble OpraHHYecKHe ¥ HeOpraHHYeCKHE BELIECT-
Ba) W MPOCTPaHCTBEHHO-BpeMeHHOe pa3oblile-
HHE HayaJIbHbIX H KOHEYHBIX TMPOAYKTOB peaK-
uuH. BeposiTHo, BCe 3TO HE MONIO BO3HHKHYTh
no nosisnesusi memG6pan. OO6pa3oBanne MeM-
OpaHHON CTPYKTypbl CYMTAE€TCH OOHHM H3
«TPYOHBIX» 3TanoB npeaOHOJOrHIYeCcKoH BO-
JourH. Xorsi 06beauHeHHEM TOJIMHYKJIEOTH-
JOB W MOJMNENTHIOB B KAKOH-TO CTENEHH H
Oblla JOCTMIHYTa BO3MOXHOCTb CaMOCOOpKH
CHCTEMBI, OIHAKO HCTHHHOE CYLUECTBO HE MOT-
JI0 0hOPMHTECS 10 BOZHHKHOBEHHS MeMOpaH-
HOH CTPYKTypbl H (hepMEHTOB.

Buonormyeckye memMOpaHbl, KaK H3BECTHO,
COCTaBASIOT arperarbl GEJIKOB H JIKTKIOB, Cro-
COOHBIE pa3rpaHHYHMTL BELLECTBA OT Cpeabl H
NPUIATE YNIAKOBKE MOJIEKYJ! TIPpOYHOCTE. Mem-
6paHbl MOIVIH BO3HHKHYTL WJIH B X0a€ (QOpMH-
poBaHHusi KoauepBaTtoB (puc. 9.2), oOpasyio-
IMXCH B BOmE MipH CONMPHKOCHOBEHMH JIBYX
cabo B3aHMOIEHCTBYIOLUHX TIOJIMMEPOB, MJH
npH aacopOLyy MOJHMEPOB Ha TMOBEPXHOCTH
IHH (CM. HuXe).

Hauanbhbie stanwl 6Guosoruyeckoro o6-
meHa. CHHTETHUYECKHE TNPOLECCH], MPOTEKal)-
Hive B aGHOreHHOH cpene, MONIH ObiTh yCHJIE-
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Hbl B CJIy4ae HMX MpOCTPaHCTBEHHOH JIOKaNH3a-
uun. Tak, B OnbITax ¢ KoauepBataMH — Kari-
JIAMH, OOOralleHHBIMH BeLUeCTBOM (OT Jar.
coacervatio — HakomIeHHE), MOKas3aHo, 4TO
NpH TOMELUEHHH HX B pacTBOp RIIOKO-
30-1-gocgara (I-1-P) oun cnocobHbLI HHTEH-
CHBHO CHMHTE3HpOBaTh Kpaxmas (eciM npeapa-
PHTEJIBHO B KoauepBatb! Obwia BBefeHa ¢oc-
¢opunaza). [locse onHOBpeMEHHOro BBENEHUS
docopunassl v B-amunasbl B KoauepBarbl
noMelleHus nocnenHux B pacteop I'-1-O BHa-
yajie CHHTE3HpOBAJICA KpaxMaJl, a 3aTéM MaJlb-
TO32.

[Tonaraior, 4TO B Haua/bHBIX ITanax npea-
6HOJIOrMYECKON 3BOJIIOLMH KOALUEepBaThl, B KO-
TOpPbIX BO3HHK/Ia KOHUEHTpaUUsi OnpeaeneHHO-
ro Habopa MeTa/lJIOB W MPOCThIX OPraHUYECKHX
BELUECTB, CTalH OCHOBO! J1si epexolia K 6Ho-
FeHHbIM CHHTe3aM. JTH CHHTE3bl YCHIHBAIHCh
¥ npuHuMany 6oJlee HanpaBneHHBIA XapakTep
¢ nosiBNeHHeM B Koauepsatax H AT®, cunre-
3HPOBaHHOH MEPBOHAYAJILHO a0HOreHHLIM My-
teM. Jlaxke nepBble KHBble OpraHHW3Mbl MOIVIH
nosiy4ate ATO u3 okpyxaiouiei cpenbl.

C npyro#i CTOpOHBI, KaTaJHTHYECKAsi aK-
THBHOCTb KOALIEPBaTOB MOrJa ObITh YCH/IEHA H
TpH BO3HMKHOBEHHH KOMILTEKCOB MEXIy Me-
Ta/ulaMH M OpraHHYeCKHMH COEIHHEHHSMH.
Tak, ¢ BHenpeHHeM B MoppMPHHOBOE KOJIbLIO




HOHOB JKejie3a €ro KaTajMTHYeCKasl aKTHB-
HocTh Bo3pactaer B 100 pa3 no cpaBHeHHIO C
HOHaMH KeJie3a B pacreope. B pesynerare Ta-
KOro coueTaHusi, BEpOSITHO, NOSIBUIIMCH Kogep-
MEHTH B KoauepBarax, a 3ateM H CyO-
cTpat-cneumuyeckie epMenThbi, CrnocooeT-
BOBaBLUHe OHoreHHeiM cuHTe3am. IIpH BO3-
HHKHOBEHHH (DEPMEHTOB HCXOAHO MOIJIH ObITh
WCTOJIb30BaHbl NPOCTLIE NENTHIbI B KOMILIEKCe
C HOHaMM MeTaJlIOB.

JIo BO3HMKHOBEHHSI HCTHHHO XKHMBOTO Cy-
LlecTBa CrnocoGHOCTL K CaMOBOCTMPOHU3BEIE-
HHI0 He 00si3aTesIbHO MOrvia ObiThb CBfi3aHa C
TOYHOM pemynJHKauHeH HYKJIEHHOBBIX KHCJIOT,
TaK KaK OHa OCYLIECTBJS/IACH OYeHb MEJLIEH-
Ho. CamoyzBoeHHE HX MO0 Obl ObITh pe3yJib-
TATOM NOCTOSIHCTBA COOTHOLUEHHS CKOpOCTEH
pasHbIX peakuui oOMeHa BELUECTB, WIYLIHX C
yyacTHeM  KO(EPMEHTOB — KaTa/lH3aTopoB
He6eKOBOH npHPOLL. B nocseayoluemM, BUIH-
MO, LIeJI npeabHoNorHyeckuii oTbop Koauep-
patoB (A.HW. OnapuH) H 10 cnocoOHOCTH Ha-
KOMJIEHHS] CrieuHalbHbiX Oe/KOBONOAOOHbIX
MOJIMMEpPOB, OTBETCTBEHHBIX 32 YCKOPEHHE XH-
MHYECKHX peakumii. PesysibTaThl TaKOro 0T60-
pa MOTJH (PHKCHPOBATLCS B CTPOEHHH HYKJIEH-
HOBLIX KHCJIOT TNyTeM MpeHMYLLECTBEHHOrO
pa3MHOXKEHHsi CHCTEM, B KOTOPBIX YABOEHHE
HYK/JIEHHOBBIX KHCJIOT OCYLIECTBJISUIOCH C Y4a-
ctveMm (epmenToB. Bee 3TH H3MEHEHHS NpHBE-
JIH K BO3HHKHOBEHHIO LHK/IHYECKOro oOMeHa
BELLECTB, XapaKTepPHOro A/151 XKHBbIX CYLUECTB:

DueprerHyeckHii METaboH3M

T d

TMonxmepubiil cunte3 (00-
Pa30BaHHE MOHOMOJIEKYJISP-
HbIX CHCTEM)

T !

Penynsinkatisi HyKNCHHOBbIX KHCJIOT

Coeuudgmueckne epMeHTEl

B cucreme kKoauepBaroB HE HMCKIKOYEH H
0T60p CAMHX HyK/IEHHOBBIX KHC/IOT N0 HaHGo-
Jiee yIa4HOMY COYETaHHIO CMBICJIOBOH mocJie-
JIOBATEILHOCTH HYKJIEOTHIIOB, T. €. ombop no
2eranm. [lepsbiit 0T60p CaMOPENJIHLHPYIOLIHX-
cs monekyn PHK nomxen Gbul HATH 10 CKOpO-
CTH M TOYHOCTH perIHKauMH — JJIs NOCTpoe-
HHS KOMHI HYXXHbl ObUTH 3anachbi HyKI€OTHIOB
(ananorusi ¢ KOHKYpeHLHeH OpraHM3MOB 33
nuiesbie pecypebi). CHCTeME € yIauyHO pato-

Tallel (CMBICTIOBOIH) NOC/IEN0BATENBHOCTEIO
HYK/ICOTHIIOB B HYKJIEHHOBOH KHCJIOTE BRpaBe
Ha3bIBATLCH YKHBbIMH.

Jpyrue runore3bl BO3HUKHOBEHHs XH3-
Hu Ha 3emae. [lepBble BOLOEMBI NOABHIHCEH
3,8—4 mnpa JieT Ha3aj, ¥ TOIJA XKe B HUX OT-
JIOXKHJIUCh NepBbIE OCALO4HbIE NOPOAB! (JIHHK-
cTeie MuHepasbl). [unotesa JIx. bepnana ro-
BOPHT 00 OTPOMHO¥ POJIH [NIHHUCTBIX OTJIOXKeE-
HHIl B KOHUEHTpaLMH OpraHHKH aGHOreHHOro
NIPOMCXOXIEHHA, @ TaKXKe O 3HAYCHHH MEX-
3BE3[HOrO BelllecTBa (LMAHHCTBIH BOLOPOL,
OKCHIL yriepofa, (opManbiertn u ap.), 1oc-
TABNSEMOro Ha NOBEPXHOCTb 3eMJIH KOMETaMH
H METEOpHTaMH.

3emisi, IPOXOLs Yepes nbuieBoe 00/1aKo B
teuenve 10°—10° ner, Morsia noJyyHTh BMe-
cte ¢ kocMuueckoi nuuielo 10°—10" T opra-
HHYECKOr0 MarepHalia, YTO NpeBOCXOAHT B KO-
JIMYECTBEHHOM OTHOLUEHHUH COBPEMEHHYI0 GHO-
maccy Hauued niaxeTsl. OpraHuiueckoe Belie-
CTBO 3€MJIH MOMOJHAJIOCH H 32 CYEeT HU3BepXKe-
HUsi BYJIKaHOB. Tak, NOACYHTAHO, 4TO OIHO H3-
BepXKeHHe ByJikana BbiOpacbiBaeT Ha 3eMiio
no 1000 T oprannueckoro Beectsa. baarona-
psi OCEN@aHHIO Ha MOBEPXHOCTH YJIbTPAMHKPO-
CKONHYECKHX TBUIHHOK Pa3Hble KOMMOHEHTD
KOCMHYECKON HJIM BYJIKAHHYECKOHM OpraHHKH
MOIJIH BCTYNHTL MEXIy Co060# B peakuuH, 06-
pasysi cBoeoOpa3Hyl0 000JI04KY H3 aMHHOKHC-
JIOT, MOYEBHHBI W IPYTHX BEILECTB, HCNONb3YH
sHeprui0 Y @-nyuyell. IlogoOHbie npOLECCH
CO3aBa/ii HEOOXOAHMYH KOHLIEHTPALHi0 Be-
LIECTB NPOCTPAHCTBEHHO W MOIJIH CMIOCOGCTBO-
BaTh OLICTPOMY BO3HHKHOBEHHIO JKHBBIX Cy-
LIleCTB B NEPBUYHOM OKEaHe.

Teoperuuecku MOXKHO NPEACTaBHTL H APY-
rve NyTH BO3HMKHOBEHHs »u3HH. Hanpumep,
fpH MONAJAHHH BOABI C paCTBOPEHHLIMH B HEH
aMHHOKHCJIOTAMH Ha ropsiuuii cyberpar (men-
KHe BOLOEMbI B 3aCThIBAKOLIEH JiaBe) MOr OCy-
L1leCTBHTBCS NPOUECC NoJHMepH3aluH ¢ obpa-
30BaHHEM MPOTEHHOMIHBIX MHKpocdep (3Kc-
nepumentsl K. ®osncoma u P. @okca). Camu
AMHHOKHCJIOTH MOIIH OBl BBICTYNaTbk B pPOJIH
KATaJM3aTOPOB COOCTBEHHBIX peaKUHH npH 00-
pas3oBanuH nonunenTyios. Ty e KaTanuTH4e-
CKYI0 pOJib B BO3HHKHOBEHHH NPOTOGHOHTOB
MOIVIH BbINONHATHL Mosiekynbl PHK v nonunen-
tunsi. Cnoco6CcTBOBaTE 3THM [IPOLECCAM MOT-
JIO «CaMOKOHCTPYHpOBaHHE» MaKpOMOJIEKYJl
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(M. Diiren) npu o6bveauHeruu HX B Gosee
CJI02KHbIe KOMIJIEKCHI.

B nporo6uonTax Kaxuplii 610K uay MoJe-
Kyia PHK no/xubl Gbid 3aHOBO cHHTE3MpO-
BATbCA U3 MUCMIEPrHPOBAHHKbIX B BOJIE MOJIEKY.L.
dpa GHONOTHYECKOH 3IBOMIIOLIMY Hayanach TO-
[Jla, KOraa Kakum-To 06pa3oM BO3HHKJIH MeHbi.

Xupanbhas YHCTOTa XuBOro. B Borpoce
O MPOHCXOXKAEHHH 2KH3HH O[HHM M3 3arajiou-
HbIX 0CTaeTCs hakT Hanuuus abCOIOTHOMH Xu-
panbHoil YHCTOTH (0T rpeu. cheir — pyka): y
>KHBBIX CYLIECTB — COZIEPXKaHHe B MOJIEKYJiax
GeJIKOB TONbKO «JI€BbIX» AMHHOKMCJOT, a B
HYKNEHHOBBIX KHCJIOTAX — «MpPaBbIX» caxa-
poB. Ilono6Hoe siBneHuHe MoOrJIO BO3HHKHYTb
TOJILKO BCJIEACTBHE yTpaTel mnpenbHooriye-
CKOMH CpeJioi MepPBHYHOH 3€pKabHON CHMMeT-
puu (paBHOe cozepaHue MpaBbIX M JIEBbIX
H30MepOB aMHHOKHCJIOT H caxapoB). Hexxusoi
MPHpONE MpHCYLLa TeHAEHLHs YCTAHOBJIEHHS
3epKanbHOM CHMMETPHH (payemayuu).

OnbiThl MOCEeNHHMX JIET TNOKas3aH, uYTO
TOJIBKO B XHPAJIbHO YHCTLIX PACTBOPAX MPaKTH-
Y€CKH MOIVIH BO3HHKHYTb GHOJIOTHYECKH 3HAYH-
MO€ YIIHHEHHE LEMOYKH NMOJHHYKIEOTHIOB H
npoiecc camoperuiMKainy. Pauemuyeckui no-
JIHHYK/IEOTH/L HE B COCTOSIHHH PeruIHLHPOBATh-
Cfl, TaK KaK €ro OCHOBaHHsl HanpaBJieHbl B pa3-
Hbleé CTOPOHbI H Y HEro HeT CriMpanbHO¥ opra-
HH3aLMH. JKHBbLIE CHCTEeMBI OPraHH30BaHbI TaK,
4to TPHK 13 npaBbix caxapos mpucoenHHsior
K ceGe TO/IbKO JieBble aMHHOKHCAOTHL. [Toato-
MY BO3HUKHOBEHHEe >KH3HH, MO-BHAHMOMY, HC-
K/II0Ya/loCh 0 pa3pylleHHsi 3epKajibHOH CHM-
meTpuH npeabHonoruyeckor cpensi (B. [oab-
natckuit, J1. Mopo3oB) u nosiesiesus camopen-
JIMUMPYIOLHXCs cHCTeM. Bee KuBbie opratus-
MBI MOAAEPAKHBAKOT CBOIO XHPAJILHYIO YHCTOTY,
H 3BOJIIOLIMSA He cHabaunia ux CpeacTBamy s
o0HTaHHs B paleMHYecKo cpeze.

Bo3HuKHOBEHHE reHeTHuecKoro kopa.
AMHHOKHCTIOTBI U HYKJEOTHAbl B pacTBOpe
CNyyaiHO COEAHHAIOTCS APYT C IPYroM C MOMO-
LBIO MEeNTHAHLIX (1A aMHHOKHCJIOT) WK hoc-
dommadupHbIX (15 HyKI€OTHIOB) CBA3eil B
JIHHEHHbIE CTPYKTYpbl — 60JbLUHE NMOJAHMEPHL.
Tak o6pa3syrorcss nosmnentuab (6enku) H ro-
JIMHYK/I€OTHABI ( pPHOOHYKIEHHOBAs! M IE30KCH-
puboHyknenHoBas Kucaotel). Kak Tonbko mo-
JiHMep 06pa3oBasncs, o OyIeT CTHMYJIHPOBATh
o0pa3oBanye Jpyrux MOJAHMEPOB. [1OMHHYK-
JIEOTHABI IMPH 3TOM OKAa3LIBAKOTCH MaTpHLeit
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NPH peakuUHH MoJHMepH3aLiH, H TakuM o6pa-
30M OHH OIpefe/IsAIOT NOCJENOBATE/IbHOCTE
HYK/EOTHIOB B HOBLIX MOJNMHYK/JEOTHax. Ha-
npuMep, NoJHMEp, COCTOSILUHE H3 HYK/IEOTH-
IOB MOJIHYPeNHNoBoi KucaoThl (poly U), oka-
3blBA€TCsl MaTPHLEH JUIsi CHHTe3a noJiHMepa,
COCTOSILLIEr0 M3 HYK/IEOTHIOB TOJIHAICHUIOBOH
KHCIoTH (poly A) B pesynbraTe KOMJIHMEH-
TapHOTO CBA3bIBaHKS COOTBETCTBYIOLUMX CyOh-
enuhul. HoBasi Monekyna okasbiBaeTcsi Kak
Obl csIenkoM ¢ HexonHO!H maTpuubl. [To BhIpa-
Xkeuuw JI. YorcoHa, MexaHH3M KOMIUIHMEH-
TapHOr0 MaTPHYHOIO KOMHPOBAHKA «H3SILLEH H
MpoCT».

He coscem noustHo, novemy umento ypa-
UKJ, aNEeHHH, LMTO3WH H T[yaHHH OKa3asHCh
TeMH OyKBamM reHeTHYeckoro ajgaBuTa, KO-
TOPbIii CMOI 3aKOMMPOBaTh HH(OPMaIHIO 060
BCEeM KHBOM. Bo3m0OxHO, 310 uKcTas cayvaii-
HOCTb, H Ha MeCTe 3THX YeThIPeX HYK/IeOTHIOB
Morsiy Obl 6biTh apyrie. Monekysna PHK 06-
JIaIlaeT TaKxkKe XHMHYECKOH HHIMBHIYalbHO-
CTBI0O — MOC/IEIOBATENIbHOCTE  HYKJIEOTH/IOB
OrpejiesisieT XapakTep CBepTbiBakus (KOH(Op-
MaLHH) MOJIEKYJbl B PaCTBOPE, pasjiHyHble JIs
KOKIOH  [OC/IeIOBATENbHOCTH  HYK/JEOTH/IOB
TPEXMepHbIE€ H3rHObl MaKPOMOJIEKYJIHI.

Mounekyna PHK opHouenoueynas, a mo-
nekyna JIHK umeer fse uenouxu. Jisyxuerno-
yeyHasi CTPYKTypa crmocoGHa penapupoBaTh
(HCnpaB/IsATL) NMOBPEKAEHHS OJHON M3 LeTel U
nostomy JIHK — Oonee kanexHvlil uHCTpy-
MEHT JUIsl XpPaHEeHHs U Nepelaid reHeTHYeCKoi
HHpopmauuy. B xome MUIIHOHOB JieT fo6HO-
JIOTHYECKO#H 3BOJIIOLHMY 3Ta crnocobHocTh JIHK
Obina 3ameveHa ot6opom. [Ipu BO3HHKHOBe-
HHH OOCTATOYHO CJIOXKHOH CHCTE€Mbl CBOHCTBO
XpaHeHusi HHpopmauud npuhana JIHK, 6enku
CTanu Katanmu3aropamd peakumit, a PHK co-
Xpanuna ¢GpyHKUHIO nocpenruka mexay JTHK u
6enKamu.

BoamOxHOCTE CcOXpaHeHHsi W mnepenaym
HHGOPMALHH NOCPEACTBOM MATPHYHOTO TPHH-
LHNa PeayryIHKaLuy NMpHBea K BO3MOXKHOCTH
CO3MaHKsi TeHOTHNA ¥ TIeHeTHYEeCKOro Koja,
YHHKa/IbHasi NPOCTPaHCTBEHHAsA CTPYKTypa MO-
JIeKyJibl (aHanor (heHOTHNA) Onpenenuia BO3-
MOXHOCTL [EHCTBHSI €CTeCTBEHHOro or6opa
Hanbosee MOIXOASALLHX [15 KOHKPETHON CHTYa-
LMH MaKpPOMOJIEKYJI.

[lpupoma «Hauia» MexaHH3M reHeTHye-
CKON0 KOpa, HMCrpo6OBaB HA MPOTSDKEHHH He
MeHee MHJJIHApaa JIeT HEeMBICTHMOE YHCJIO



pa3HooOpasHbix KoMGuHalwit. bes Takoro me-
XaHW3Ma, MO3BOJSIOIEr0 COXPaHATh HHGOP-
MALHI0 ¥ OIHOBPEMEHHO (B pe3ysbTaTe HeH3-
6eXHbIX BpeMsl OT BpeMeHH OLHOOK KOMHpOo-
BaHHM#A — MYyTall¥ii) noJjy4artb marepuan s
ee H3MeHeHHsl, XKH3Hb HHKOTJA He BO3HHK/A
66l B TOH (hOpMe, B KakoH OHa MpejCTaB/eHa
Ha 3emue.

Bce u3noxxeHHoe — He 6oJiee Kak rpas-
JIOTIONO6GHEIE THIOTE3bl BO3MOXKHBIX MyTel BO3-
HUKHOBEHHS XKM3HH, M 3[€Cb MOXHO OXHIaTb
HOBbIX MHTEpeCHLIX OTKpbITH. Tak, B nocjen-
HHe TIOflbl MOKa3aHO, YTO JABHO H3BECTHbIE
6aKTepHH, OOHTaKLIKe B TOPAYHX HCTOYHHKAX,
Ha [He OKeaHOB, B JKeJynKax HeKOTOpPbIX
XKBayHbIX XKHBOTHBIX, NOMIOLLAIOLIHE YIJIeKHC-
JIbIfl Ta3, BONOPOI M Bhje/sIoLHe MeTaH (me-
Tanoo6pasyloLe 6aKTepHH), COXpaHHIH MHO-
rie 4epTbl MPOTOOHOHTOB.

B npoGieme BO3HHKHOBEHHSI XKH3HH HA
3emie ele MHOrO HesCHOro. 3aHeceHa JiH
JKH3Hb Ha 3eMJli0 MJIH OHa 3[eCh BO3HHMK/IA?
O6napyenne B koHue XX B. C/IE[IOB MCKO-
naeMbIX TPOKapHOT (MO-BHAMMOMY, LHAaHOOAK-
TepHii) B METEOPHTAX BHOBb OXKHBHJIO HHTEPEC
K THIIOTEé3e MaHCMepMHH, BbUIBHHYTOH ele B
koHue XIX B. C. AppeHrycoM U MoepKaHHO#
B.H. Bephanckum (OH C4HTaJ XKH3Hb «BEYHbLIM
ABJIEHHEM» ), a B Halle Bpemsi — H3BECTHLIM
mikpo6uosorom IA. 3asapsubiv. OnHaxo,
y4HTBIBas, 4TO Bee GoJiblue (haKTOB H PACieToB
yKa3bIBaeT, 4TO BCs Hawa Beesnehas 06paso-
Bajacb B pesyJbTaTeé <«OGOJBLIOTO B3pbiBa»
12—20 mapn et Ha3ag, TO [IWMOTe3a MaH-
cnepMuH He peliaer npobsemy BO3HHKHOBE-
HHS 2KH3HH, & JIHLIb MePeHOCHT MECTO ee BO3-
HHKHOBEHHA ¢ 3eMAH Ha Ipyrue KocMmHieckue
Tesna ¥ HeCKOJIbKO OTOJIBHIaeT CPOK BO3HHKHO-
BEHHS 2KH3HH.

Jlpyrasi HepelueHHasi 3arajka B 0OJacTH
MPOMCXOXKIEHHA KU3HH Ha 3emJe 0OpasHO
chopmyaposara H.H. Boporuostim: «Craa-
deisaemca enewamaeHue, 4mo Oyx8aAbHO
cpasy nocae OCMbBAHUS 3EMHOU KOpbL HA
Hawell naaxeme 803Hukaa wHusHe. Kak
6ydmo 6. K naameme CMOUAO NOOHECTU
cnuuky, 4mobe. Ha Hel BCNbIXHYAO NAAMA
wcustu!ly'. BaxHbM Obll He TOJBKO Cyry6o
XHMHYECKHI, HO M 3KOJIOMHYECKHH acnekT Mo-
ABRNeHHA KUBoOro. PKu3Hb Cpasy 2Ke JIOJKHa

' Bopouyos H.H. Pa3BHTHE 3BOMIOUMOHHBIX
waeit B Ouonoruu. M., 2001. C. 604.

6blia CyLIecTBOBaTh B BHe 3KocHcTeM. Hena-
GexHoe Bo3pacTanue GHopa3HooOpasusi (Ha
MPOTs?KEHHH COTEH MHUJUIHOHOB JIET — «MHK-
po6HANILHOT0» ) JOMKHO OLUIO BECTH K yBEJH-
YEHHI0 YCTOMMHBOCTH TaKMX MPHMHTHBHBIX
3KOCHCTEM, ObLICTPOMY POCTY HX OHOIMPOIYK-
THBHOCTH H OHOMacCH Ha nnanere. Pa3 BO3-
HUKHYB (HEBaXXHO KaKHM 00pa3oMm), KH3Hb
JOMMKHA 6bna (B reoJIOrHYecKkoM Maclutate
BpeMeHH — MCHOBEHHO) OXBaTHTb BCIO TJa-
HeTy.

KoHeyHo, B MPOHCXOXKIEHHH 2KH3HH 0CTa-
ercs (u Beerna OyneT OCTaBaThCsl) MHOTO BO-
MPOCOB.

[Npolwen 1y GHONOrHYECKHH OOMeH Hepe3
KOalLlepBaTHOE COCTOsIHHE WJIH NePBOHAYaIbHO
BO3HMKaeT reHeTuHueckuii kon? IloseMy Heko-
TOPEIE PelIKHE /1eMEHTbI B 3eMHOF Kope (Mo-
JMGJIEH, MATHHIT) CTaJlH HTpaTh GOJBLIYIO POJib
B 6HOJIOrMYeCKOM oOMmeHe, YyeM OOblNHBIE 3Je-
MeHTbl (KpeMHHi, Kaiblwit)? [logoOHbIX BO-
TPOCOB MHOTO, OHH XXIyT CBOET0 OGHBACHEHH.
Ho HayuHo GocmosepHOll ocmaemcs 803~
MONHCHOCTIb BO3HUKHOBEHUA HCUSHIU U3 He-
opeanueckux sewecme nocpedcmson deti-
cmeun pususeckux ¢pakmopos cpeder U
Oelicrneus npedbuonoeuuecko2o ombopa.
HayyHo nOKa3aHHOW ABJ/IAETCA BO3MOXHOCTDH
YCJIOKHAOLLErocs B3aHMOJEHCTBHS 3JIEMEH-
TapHbIX 4HaCTHL, H MOJIEKYJI, ]TpHBOﬂ,ﬁUJ,EI"O K
BO3HHKHOBEHHIO CAMOMHCTPYKTHPYIOLHX MakK-
POMOJIEKYJL.

5.2. OcHOBHBIE 3Tarnbl 3BONIOLUU
pacTeHU U XXUBOTHLIX

BobLKHCTBO HCeC/e0BaTe el MPH3HAIOT,
YTO BCKOpE MOC/e BO3HHKHOBEHHS XKH3HH OHa
pa3jieiuiaCh Ha TpH KOpHsi, KOTOPble MOXHO
Ha3BaTh Haguapcreamu. [lo-Buaumomy, GoJib-
e BCero 4YepT HCXOAHBIX IMPOTOOPraHHW3MOB
coxpaHuny apxeGakTepHH, KOTODHIX MpeXie
OObeNMHAIM C  HacToswMMHM  Oakrephsi-
My — 3y6aktepusiMi. Apxe6aKTepuy OOHTaIOT
B 6eCKMCIOPOMIHBIX H/laX, KOHLIEHTPHPOBAHHBIX
pacTBOpax COJIeH, ropa4HX BYJKAHHYECKHX HC-
TOYyHHKaxX. Bropoe mMouHOe HanuapcTBo — 3Y-
6aktepun. V3 Tperbero kophs pa3Buiach
BETBb OPraHH3MOB, HMEIOLHX OhOpPMIIEHHOE
sIpo ¢ 060104K0i,— 3yKapHoThl. EcTb 06oc-
HOBaHHas runoTe3a (paspensieMas Bce 00Jib-
LIHM YHCJIOM YYEHbIX ), 4TO 3yYKapHOThI BO3HHK-
JIH B pesyJsibTate CHMOHO03a HX MPENKOB C Mpel-
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P 1 ¢. 5.3. OntHa 13 cXeM BO3MOXKHBIX OCHOBHBIX NOCAEN0BATENbHBIX ITANOB CHMBHOreHe3a NPH BO3HHKHOBE-
HHH TIaBHLIX rpynn XHBbIX cyllecTs (ro AJIL. Taxtapkawy, 1972)

KaMu MHTOXOHAPHH H XJioporua-
CTOB — a3poOHbiX OakTepuii W uMaHobakTe-
puii (puc. 5.3). dra runoresa faer ynoOB/IETBO-
pHTeNIbHOe 00bsICHEHHE MHOIHM YEPTaM CXOJ-
CTBa B CTPOEHHH H OHOXHMHYECKHX 0COGEHHO-
CTSIX OpraHeJul — BHYTPHKJIETOYHBIX HCTOYHH-
KOB 3HEPrdH 3YKapHOT,— C TAKOBLIMH CBO-
OONHOXHBYLINX TIpokapHoT. KosoccansHoe
3HaueHHe I pa3BuTHA OHOChEPHl B LIEJNIOM
HMeJI0 BO3HHKHOBEHHE H pacnpoCcTpaHeHHe
OLHOW M3 rpynmn 3yGakrepuil — LuaHOGaKTe-
puit. Onu CIOCOGHBLI OCYILIECTBAATE OKCHIeH-
HblH OTOCHHTE3, ¥ B pe3y/ibTaTe X KH3He-
JeATe/IbHOCTH B atMocdepe 3eMilH [OMKeH
Obl1 NOABHTLCS KHCJIOPOM B IOCTATOYHO 6O0JIb-
WHX KosnuyectBax. [losBnexne kucsiopoma B
atMoc(epe ONMpenesnio BO3MOXKHOCTb IOC/e-
LyIOLEr0 Pa3BHTHA PACTEHHH M XKHBOTHBIX.
Hanuaperso  sykapuor  ouenb  pao,
no-BHIAKMMOMY, Oosiee yeM MHJJIHApL JIeT Ha-
3aji, paspesIniIoCh Ha LaPCTBA XKHBOTHBIX, Pac-
TeHHi ¥ rpu6oB. I'pubel Gosee GJH3KH K XKH-
BOTHBIM, YeM K pacrenusm (puc. 5.4). Jlo cux
Mop He BIIOJIHE SICHO TMOJIOXKEHHe MNpoCTedi-
LWHX — chenyer Jid UX OOBLeIHHHTh B efHHoe
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LAPCTBO HJH 2Ke pa3fesiUTb Ha HECKOJbKO?
Hakowren, He6onbuiasi rpynna ciH3eBHKOB Ha-
CTOJIBKO CBOEOOPA3Ha, YTO JIHLWb C TPYLOM MO-
2KeT ObITb BKJIIOYEHa B LIAPCTBO IPHOOB, € KO-
TOPbIM €10 TPAAHLHOHHO 06 benuHsAI0T. [To-BH-
IMMOMY, MHOTOKJETOYHOCTb BO3HHK/IA He3a-
BHCHMO y rpHOOB, pacTeHHi, KHILEYHOMOoJO-
CTHBIX M IPYTHX KHBOTHbIX.

OcHoBHbIE NyTH 3BOJNIOLUMHM PACTEHHII.
HuCNo BUIOB HblHE CYLIECTBYIOLIMX pacTeHHIl
nocruraer 6osiee 500 TLIC., U3 HHX LIBETKOBBIX
npumepo 300 Thic. BHuoB. OCTaTKy 3eseHbIX
BOLOPOC/IEH HAXOOAT B TMOPOHAX apXekHCKOro
BO3pacTa (okono 3 mapy siet Hasan). B npore-
po30e B MOpsiX OOHTa/I0 MHOTO Pa3HbIX Mpe-
CTaBHTeJIeH 3€JIeHbIX M 30JIOTHCTHIX BOIOPOC-
Jeii. B 310 e BpeMs, BMANMO, MOABHJIHCH
NepBbIe MPHKPErJIeHHbie KO IHY BOJOPOCIH.
[Tepsutkbie MOYBOOGpPA3OBATE/LHBIE MPOLEC-
Cbl B MPOTEPO30€ NOATOTOBHJH YCJOBHA LIS
BBIXOZIA HACTOALLMX pacTenuii Ha cyuly. B cu-
aype (435—400 mnn net wasan) B uaperse
pacTeHHii MPOHCXOMHT KPYITHOE 3BOJIIOLHOHHO
coObiTHe: pacTelusi (pHHHOMUTLI) BEIXOOAT Ha
cywly. B nepBeie nepHozkl naneo3os pacreHus
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P c. 5.4. Cxema B3a¥MOOTHOLLEHHS! OCHOBHBIX Li@PCTB XKMBBIX opraniamos (no B.M. Meanukosy, 1987)

HaCeNsAIT B OCHOBHOM Mopsa. Cpeaun npukpern-
JIEHHBIX KO [HY BCTPeyYaloTcs 3ejienble H 6yphbie
BOZIOPOCJIH, @ B TOJILLE BOMIbI — JHATOMOBbLIE,
30JIOTHCTHIE, KpPaCHble H ApyrHe BOLOPOCIIH.
C camoro HavaJsa 3BOJIIOLHH NapajuleIbHO
C HACTOALIMMM PACTEHHAMH CYLLECTBOBAJH H
pa3BHBaJHCh IPyNMNbl C aBTOTPOGHBIM H rete-
POTPOGHEIM MHTAHHEM, B3aHMOMOTIOJHSIOLLHE
Jpyr [pyra B KpPyroBOpOTE BeLiecTs. 3TO Cro-

CO6CTBOBANO YCHJIEHHIO LIEJIOCTHOCTH PaCTH-
TeNLHOTO MHpPa H €ro OTHOCHTEJbHOH aBTO-
nomuocTH. [Tepeuynbie (GOTOTPOHLIE HH3LLIKE
pacrenusi ObUIH TaKKe pasHOOOpasHbl MO CO-
CTaBy, Cpeay HHX ObliM TPyMIbl C CONEPIKAHH-
em xopoduiia «a» H «b», ¢ BLICOKHM cozep-
»KAHHEM KapOTHHOMIOB H XJOpodua «C» H,
HaKOHeL, Ipynibl ¢ npeobnananieM (GpHKOOH-
JuHoB. BeposiTHo, MeX Iy 3THMH rpynnaMH op-
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P u c. 5.5. HekoTopbie Kckonaemble pactenus kapGoHa: A — xopraut (Cordaites levis); 5 — curuanspus
(Segillaria), B — nenwnonennpon (Lepidodendron); /- — kanamut (Calamites)

FraHH3MOB He OblI0 reHeTHHeCKOro €eHHCTBA.
Pasnoobpasue coctasa nepeuyHeIX (HOTOTPO-
thoB 6bUIO BHI3BAHO, HECOMHEHHO, AOCTATOYHO
Pa3HOPOAHLIMH YCJIOBHAMH CyUIeCTBOBaHHSA H
NO3BOJISIO MOJIHEe HCIOJIb30BAaTh OCOGEHHO-
CTH Cpebl.

B KkoHue cuiypa OTMEYEHO TNOSIBJIEHHE
MepBbIX HA3€MHbIX pacTeHHii — INCHAO(HTOB,
KOTOpPLIE TMOKPbLIBAJH CIUIOWIHBIM 3eJIeHbIM
KOBPOM TpHOPEXXHbIE YYaCTKH CyliH. 310
OblI0 BaXXHBIM 3BOJIIOLMOHHLIM wwaroM. Ilpo-
HCXOAHT MepecTpoiiKa B MPOBOASLIEH CHCTEMe
¥ TNOKPOBHBIX TKAHfX: y MCHJIOQHTOB NOsB/SA-
I0TCSl NPOBOAsLIAs COCyAHMCTasi CHCTeMa CO
cnabo muddepeHLMPOBAHHON KCHIEMOH |
¢dno3moii, KyTHKy/Ia ¥ ycTbHLA. [1CHaIOGhUTLI
OKasanuch U Ooslee HAIeXKHO NPHKperJIeHHbl-
MH K cyOCTpaTy C MOMOLIBIO JIHXOTOMHYECKH
Pa3BEeTBJIEHHLIX HHXXHHX OCeii: Y HEKOTOPLIX H3
HUX OOHapy>XeHbl NPHMHTHBHBIE «JHCTLA».
ITeunoduTel 3aHKMany nNPoOMEXKyToYHOe NMoJIo-
JKE€HHEe MeXIy Ha3eMHbIMH COCYOHCTBIMH pac-
TEHHSAAMH W BOJOPOCIAMH: BHElHe OblJIH NOX0-
2KH Ha BOIOPOC/H, Teso He 6uWo aucthdepeH-
LUHPOBaHO Ha BEreTaTHBHbIE OpPraHbl W HMEJO
GOJIbLLYI0 HCNAPSIICLLYI0 MOBEPXHOCTb.

JanbHelilas 3BOJIOLMS pacTeHHil B Ha-
3eMHBIX YCJIOBHSX NPHBEJA K YCHIEHHIO KOM-
NAaKTHOCTH TeJa, TNOABJEHHIO KOPHeH, pa3BH-
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THIO 3MKAEPMAJILHOM TKAHH C TOJICTOCTEHHLI-
MH, NMPONMHTAHHLIMH BOCKOBH/HBIM BeLLeCTBOM
KJIeTKaMH, 3aMeHe TPaxeuil CoCyaamH, H3MeHe-
HHIO CrOCO60B PasMHOXKEeHHs!, PACIPOCTPaHe-
uuag ¥ 7. 1. Camasi NMpUMHTHBHAs COCYmKMCTas
CHCTeMa cocTosila u3 Tpaxeun. [lepexonm or
Tpaxeua K CocyaaM — MPHCNocobneHue K 3a-
CYLLUIBLIM YCJIOBHAM; C TOMOLIBIO COCYIOB
€030aeTCsl BO3MOXKHOCTb OBLICTPOrO NOIHATHS
BOOb Ha GoJsibliKe BbICOTHL. [lepexon K cocy-
IAaM Hayasncs B KOPHSX, CTeOJfAX, 3aTeM B JIH-
CTBAX.

HayanbHble 3Tanbl 3BOJIOLMH HA3EMHBIX
pacTenui cBA3albl C BO3HHKHOBEHHEM apXero-
HHAIBHBIX (YOPM — MOX006pPa3HbIX, ManopoT-
HHKOOOPa3HLIX H rOJIOCEMEHHBIX. Y BCEX 3THX
rpyni 2KEeHCKHH MOJIOBOH OpraH npeacTas/ieH
apXeroHHeM, a  MYX>XCKOH — aHTepHaueM.
[Tpennonaraior, 4YTO apxeroHuajbHbie MPO-
M30LLIH OT 6YpbIX HJH 3eJieHbIX BOJIOPOCIIeH.
[Ipu BbIXOMIE HA CYLLY 3alLKTa rAMETaHTHER BO-
[opociel] OT HecylleHus obecneynsanack rnpe-
o0pa3oBaHHeM HX B apXeroHWiH W aHTepHUIHil.
ITtoMy CrmOCOGCTBOBANH H3MeHeHHe (HOPMbi
rameraHryeB ¥ 00pasoBaHHe Yy HEX MHOIO-
CJIOHHBIX CTEHOK.

C momenTa BbIXOga Ha Cylly pacTeHHs
Pa3BHBAIOTCA B [IBYX OCHOBHLIX HAIPABJIEHHSIX:
ramMeTopHTHOM H crnopodutHOM. I'ameToduT-



Hoe HarpapJieHHe OblIO MpejCTaBleHO MOXO-
o6pa3sHbiMH, a CrnopoHTHOE — OCTANbHbIMH
BBICLUMMH PacCTeHHsIMH, BKJIOYasi LIBETKOBLIE.
Crnopo¢uTHasi BeTBb OKasajiaCb OoJiee IpH-
Crioco6JIeHHOI K HA3€MHbIM YCJIOBHAM: 0CO060-
ro pa3BUTHs JOCTHIa€T KOpHEBasl CHCTeMa, yC-
JIOKHSIETCA ¥ COBEpPLIEHCTBYETCA NMpOBOAsALIAA
CHCTeMa, 34aMETHO COBEpIUeHCTBYIOTCA IO-
KpOBHbIE M MeXaHHYeCKHe TKaHH, a TaKkxe
crioco6bl pa3MHOXEHHsI (CM. HHXKE) ¥ cO3/a-
I0TCSl BO3MOXKHOCTH JUIfi CHIXKeHHSI 4acTOThI
NPOSIBJIEHHS! BO3HHKAIOWHX JIETANIBHBIX H JIpy-
rHX MyTauuit (B pesyJbTaTe AWMUIOHAH3ALHH
opranusMa). B HazeMHbIX yCJIOBHAX OKa3aJHCh
HeMpPUrOAHBIMH JUIAl Pa3MHOXKeHHs CBOOOIHO
MIaBaloOLHe He3allHIeHHbIE MOJIOBbIe KIETKH,
37IeCh JUIS Liesiell pa3MHOXKeHHs (GOPMHPYHOTCH
Crope!, pa3HOCHMbBIE BETPOM, WJIH CeMeHa.

Vke B JIeBOHE BCTPEHaloTCA MBILLHO pas-
BHTHIE Jleca M3 NMPOTHMHOCNEepPMOB, MamnopoT-
HHKOB M ruiayHoB (pHC. 5.5). ITH Jeca ewe
6osee pacrmpoOCTPaHAITCA B KapOOHe, Xapak-
TePHU3YIOLLEMCS YBJIAXKHEHHBIM H PaBHOMEPHO
TeryibiM KJHMATOM B Te4eHHe BCero roaa.
Motble CrnopoBLIe pacTeHHs — JIeTIHIONEH-
APOHBI H CHrWLIsipHH — focTHrank 40 M BbI-
cothl. B KapOoHe ke MOJy4HIH pa3BHTHE Iep-
Bble CeMEeHHbIe — TOJIOCEMEHHbIE: NTepPHIOC-
nepmbl, APeBeCHbi€ KOPAAHTBI W THHKIOBbIE,
yaCTb W3 KOTOPLIX BbIMHpaeT B MEpPMH, OKOJIO
280 MaH JieT Hasal.

I'eHepanbHasA JIMHHS 3BOJIOLHH TNAnopoT-
HHKOOGPA3HEIX Ha Cylle lia Mo myTH npeot-
pa3oBakus criopo¢uTa (6ecnonoe noxoJeHe).
OH [OCTHT COBEpPLUEHCTBA KaK Mo pasHoobpa-
3110 hOpM (iepeBbsi ¥ TPaBbl), TaK H 110 CTPOE-
HHI0. B 3aCyUUIHBLIX YCJOBHAX rameTo(HT
(monoBOE TOKOJMIEHHE) CTajl YXe MOMeXOH
13-3a HEOOXOMMMOCTH KareJbHO-2KHIKOH BOZbI
1515 mepeHoca ramet. [lo3Tomy He ynMBHTeJb-
Hbl PEMyKUHsl raMeTo(uTa M 3Ha4HTeJbHOE
pa3BuTHE CrIOPOGHTA B XOJIe flasibHerLiel 3BO-
JIOLIHH Ha3eMHbIX pacTeHHH.

OHMM H3 Ba)XKHbIX BOJIOLHOHHBIX TPH-
o6peTeHHii CYHTaeTCs NosAB/eHHe Pa3HOCNopo-
BbIX MTANOPOTHHKOB, NPEABECTHHKOB CeMEHHBIX
pactenuit. HauuHas ¢ JienmuiofeHApoHa y He-
KOTOpBIX IJJAyHOBHIHLIX (Cenarutesnna), narno-
POTHHKOB H CEMEHHBIX NanOPOTHHKOB 3aKper-
JISieTCA Pa3HOCMIOPOBOCTD; B Ma3yXax Criopogu-
TOB PAa3BMBAIOTCA Mera- H MHKPOCMOPAHIHH.
Takoe cOGBITHE OTMEYEHO B CHiype — [eBO-
he, T. e. npumepo 400 maH Jer Hasan. Me-

racrnopaHruy Hmeau 4 Meracrnopel, a MHKpPO-
criopanrui — MHOXKecTBO MuKpocrop. [lud-
depeHHalls CNIOPaKrHEB H Criop MpHBEaa K
MOSIB/ICHHIO pa3HbIX Pa3MepoB aMeTo(HTOB
(BKJIOYasi M OYeHb MEJKHX) H pa30OLieHHIo
MY>KCKOTO H JKEHCKOrO raMeTo(HTOB, HTO B
KOHEYHOM HTOre OKa3aso BJIHfIHHE Ha pelyK-
uuio rametodHTa (ranaouaHoro tesa). Peayk-
uuA ramMeTouTa Croco6CTBOBANA YIUTHHEHHIO
IUMJIOWIHON a3kl Pa3BUTHA Opralu3ama, Y-
HEHHIO H YCJIOXKHEHHIO MPOLECCOB JHpdepeH-
uHaLMK ¥ oHTorenesa. He cuyuaiino, 4TO nep-
Bbie PA3HOCNOPOBbIE JOCTHrajH TIHIFAHTCKHX
pa3MepoB; 3TO CHIHJLISAPHH, JENKAONEHAPOHKLI,
TMraHTCKHE ManopOTHHKH, KalaMHTHI.

Baxkueiilliee coObiTHE B XKH3HH T0j0Ce-
MEeHHbLIX — MpeBpaleHHe Meracrnopairusa B
CEeMA3aYaToOK, CEMSINOYKY C 3alHTHBIMH MO-
KpOBaMH — HHTEryMeHTamy H MoJHOe OCBO-
60xIeHHEe Y BCEX CeMEeHHbIX Mporecca noJio-
BOTO pa3MHOXEHHs OT Boabl. Mukpocnopas-
MM y TOJIOCEMEHHBIX NPEBpALLAOTCs B He31a
nebHEKa. Cnepmuy  GOMBLIMHCTBA ToJOCe-
MEHHBIX HEMOMBHKHbI, U MEPEHOC HX K apXero-
HHSIM OCYLLECTBJISIETCS IbLIbLIEBOH TPyOKOii.
[ToTepa MyCKHM raMeTO(HTOM CaMOCTOf -
TeJIbHOCTH TIPHBEJA K PeIyKUHH ero O nbib-
1eBoi TPYOKH C BereTaTHBHBIM SAPOM H IBYMsi
cnepmato3ounami. OrmbuleHHe y roJocemeH-
HBIX OCYLLECTBJIAETCS BETPOM H HEPEJIKO Hace-
KOMBIMH, T10CJ/I€ OTUJIOOTBOPEHHS CeMA3a4aToOK
npeBpaliaeTcss B cemf. 3aMeTHM, HTO Cems
TNOSAB/IAETCH Y CEMEHHBIX NanopPOTHHKOB eLle B
[EBOHe, T. €. 3a[0JIr0 [0 Pa3BHTHA LBETKA.
[Tepexon K CeMEHHOMY PasMHOXEHHIO CBA3aH
C PAAOM 3BOJIOLHOHHBIX TMPEMMYLLECTB; JHIl-
JIOWJIHBII 3apOAbLILI B CeMeHaX 3aulHlieH OT He-
GnaronpHATHLIX YCJIOBHI HalHuHeM MNOKPOBOB
u obecrieyeH NMyLLeH, a CEMeHa AMEIOT NIPHCIIO-
cobsieHns I pacnpocTpaHeHHsl XKHBOTHBIMH
H Ap. DTH W Apyrde NpeHMylLecTsa Croco6er-
BOBAJIM LIHMPOKOMY PacmpoCTPaHEeHHIO CeMeH-
HbIX pacTeHHH.

HenocpeacTserHbie MpeIKH MNOKPLITOCe-
MEeHHbIX NMOKa He HaleHbl B HCKOMaeMOM BHIE.
CunTaeTcs, YTO NMOKPLITOCEMEHHBIE MPOHCXO-
nsit oT 6ennetntoBuiX (C.B. Meiien). C no-
CNeIHHMH TNPHMHTHBHBIE TOKPHITOCEMEHHbIE
CXOIHBI HajudHeM OOUHX 4epT B CTPOEHHH
IpeBecHHbl, YCTbHLA, MbUIbLbI, SHTOMOGHIHH
u 1. . [TpapoasHoli MOXPLITOCEMEHHBIX CHHTa-
10T PaiOHbl C CeMHAPHUIHbIM HJIH CE30HHO Cy-
XMM KJMMAaTOM, IJié OHH HMeJH HauGoJbliHe
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ITtepunonepmel,
CaroBHUKOBEIE,
benHetHTOBBIE

P c. 5.6. ®unoreHez 0CHOBHLIX rpynn pacTeHHil (opur. puc. C.B. Meliena)

WaHChl OOXKHBATb HAPYLUEHHBIE 3KOCHCTEMbI
Gnarofiapsi BbICOKHM TeMIIaM TeHEepaTHBHOTO
pasBuTHA W Qopmuposanus 3apombiua (T
Cre66uHC). AHaNOrHYKBLIME TIPH3HAKAMH Kak
pa3 obsianany paHHeMesoBble 6 HHETHTOBBIE U
ukkanosele. ECTb mpemnonoxkenue o nossiie-
HHH MPH3HAKOB, XapaKTePH3YIOLHX LIBETKOBbIE
(cocyner B npeBecuHe, ceTyaToe XuJKOBaHHeE,
3aBfi3b, pbliblle, OBOHHOE OIJIOLOTBOPEHHE),
napaJJjiesibHO W MOPO3Hb Y Pa3HbiX PONCTBEH-
HBIX H HepPOLCTBEHHBIX rpynl. L[BeTkoBbie BO3-
HHKAIOT, KOT/la BCE 3TH MPH3HAKH KOHLEHTPH-
pyrorca B omHOH rpynne. Takoii myTb CTaHOB-
JIEHHsA XapaKTepeH H JUisi IPYruX TaKCOHOB (CM.

ra. 17, 20).

DunoreHeTHIeCKHE  B3aHMOOTHOLLEHHS
OCHOBHBIX Tpynmn pacTeHHH NPeacTaBjeHbl Ha
puc. 5.6.

[lBeTKOBbIE pacTehHsi, mocTeneHHO pac-
MPOCTPaHAACh, 3aBOEBLIBAIOT OOLUHPHLIE MPO-
CTpaHCTBA.
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B npouecce 3B0J0LMH NOKPHITOCEMEHHBIX
LBETOK (OCHOBHOMH OTJHHAIOWMI X OpraH)
npeTeprieBaeT 3HauHTesLHEE H3MeHerus. Ock
LBETKa — LBETOJIOXKE — MOCTENneHHO YKopa-
HHBAGTCS, MEXIOY3/MA COMMKAIOTCH, CIH-
PajibHO€ pacroJioXKeHHe yacTeil LBETKa repe-
XOMAT B LMK/IHYECKOE, TMPOHCXOMUT MpoLece
YMeHblleHHs1 4YHC/Ia TOMOJIONHYHBIX 4AaCTekl
(oruzomepusayus).

Ilepebie mpuMuTHBHEIE 3HTOMOMUILHEE
LUBETKH TMpHBJIEKANH HACEKOMbIX OOHJIHEM
MbUIbLEl, YTO OQHOBPEMEHHO CrMoCOOCTBOBANO
nepeKkpecTHOMy onbulerHo. [Ipenmyuiecteo
MOJIyYH/IH Te PaCTeHHsi, Y KOTOPHIX BHICOKAs
HaC/IeICTBEHHAsA TMJIACTHYHOCTb MNOTOMCTBA,
Gosibliasi BEPOSITHOCTL OMBIIEHHS W 3aBSI3bI-
BaemMOCTH cemsiH. B nanvhediem ot6op pacre-
HUIl MOLLIEJ MO MyTH NMPHBJEYeHUs ONBUIHTENe]
C MOMOLLBIO HEKTapa, apoMaTa, OKPackKH M
CrieLHani3aluy UBETKOB Ha OIBIIEHHE Ompe-
JeJIeHHbIMH BHIaMH HacekOMbIX. Takum myrem



P u c. 5.7. Cxema 3BOJIIOMOHHBIX H3MEHEHUH PACTEHHI B HANpaB/eHHH YBEJIHYEHHS] Pa3MEPOB H 3HAYEHHS
Gecrionoro nokodienus (2n) ¥ penykluy pasmMepoB IOJIOBOrO MokoJeHus (n): A — sopopocau; B — mxu;
B — nanopornrky; I — ronocemernsie; [ — nokpeitocemertbie (no K. Oynnepy u O. Tunne, 1954)

MPOHCXOMHJIO B3aHMONPHCIOCOO/MEHHe pacTe-
HHIl H XXMBOTHBIX MO COOTBETCTBYIOLIHM NPH-
3HakaM. [Ipy onbuIeHHH HACEKOMBIMH MOBI-
1aeTCs BO3MOXHOCTb CBOOOAHOIO CKpeLyBa-
HHSl pAaCTeHHH OJIHOTO BMJA, HTO M CJIYXKHT OfI-
HOHM H3 NPHYHH BLICOKOH 3BOJIIOLHOHHOH rJa-
CTHYHOCTH LIBETKOBBIX PACTEHHH. Y 1IBETKOBBIX
(B oT/IHYHE OT roJIOCEeMEHHLIX) AaXKe NepeBbs
MpeJCTaB/NeHEl MHOXECTBOM pa3H006pasHbIX
¢dopm. LiBeTKoBBIE TaKXKe ObLIH NMPHCNOCobJIe-
Hbl HCMOJIb30BATh CPelly myTeM OLICTPOro pas-
BHTHA M HAKOTUIeHHsl OPraHH4eCKOro BelllecT-
Ba.

B kaitho3oe (Hauano — 66 man Jer Ha-
3a1) Bca EBpona Obila MOKPHITA MbILIHBIMH
JleCaMH TerJioro M YMEpPEHHOro KIHMATOB,
BKIKOHAWHMH Oy6, Gepesy, COCHY, KaluTaH,
OyK, BHHOTpaz, opex u ap. B 3710 Bpems seca
JocTHrany HauOOoJIbLIEro pacrnpocTpaHeHHs Ha
3emne. B Tponuueckoii ¢hyiope 3TOro mepHona
Obli4  npesacTaBJeHbl  (GHKYCHl, JIaBpOBbIE,
TBO3[HYHbIE, IBKANUNTH, BHHOIPaa M Ip.

B ueTBepTHuUHOM mepHome KalHO30HCKOH
apbl (2 MAIH €T Ha3aa) YBEJNHYHIOCH KOJHYe-
CTBO OCanKoB M HACTYMHJIO OJIEIEHEHHEe 3HAYH-
TEJILHOH YacTH 3emsH, Bbi3BaBLUEE OTCTYyIJe-

HHE TerJioNoOHBOH TPETHYHOH PaCTHTENLHO-
CTH Ha KT (@ MeCTaMy MOJIHOE ee BHIMHPaHHE ),
BO3HHKHOBEHHE XOJIONOYCTOMYHBBLIX TPaBSHH-
CTBIX H KYCTapPHHKOBBbIX pactenuii. Ha orpom-
HbIX TEpPPUTOPHUAX 3aBEPLUAETCH HayaTas B
MHOLIEHE CMEHa JIeCOB CTenbio, OpPMHpPYyeTCs
KcepouTHas ¥ aemMepHas PacTHTENLHOCTE C
BbIPa>KEHHOH CE€30HHOCTBIO B LIMK/IE Pa3BHTHS,
CK/Ia/IbIBAIOTCS COBPeMeHHble (DHTOLIEHO3BI.

Taxkum 00pa3om, pacTHTe/NbHOCTb Haluef
TMJIaHeTbl MOCTOAHHO MEeHANaCh, npuHobperas
Bce OoJiee COBpeMeHHble YepThl.

OcHoBHBIE YepThl 3BOJIIOLMH LIAPCTBA pac-
TEHHH CJlefyroLiHe:

1. [lepexon OT ramIOUIHOCTH K AMIUIOM-
HoctH. C punuioMausaiyeli Oprank3Ma CHH-
xancs 3¢dexT nposiBeRHA HeGnaronpHATHBIX
MyTallHH, YCHJIHMBA/JHCb MOpQOreHeTHYeCK e
MOTEHIWH OpraHuaMa. Y MHGIHX BOIOpOC/ed
BCE KJeTKH (KpoMe 3HroThl) ranjouaHbl. Y 60-
Jlee BbICOKOOPraHM30OBaHHLIX Bomopochel (6y-
pbie W [p.) HapsiLy C rarmjioOMIHbIMKE CYLLEeCTBY-
10T H IHIMJIOHAHbIE 0COO6H. ¥ MXOB npeobianaet
rarviouIHOE TOKOJIeHHe TMpPH CPaBHHTEJLHO
ciabom pa3BHTHH JUIJIOMAHOIO. ¥ MarnopoTHH-
KOB NnpeobJsiafaer qHIJIOMAHOE NMOKOJNEeHHE, Ofl-
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P uc. 5.8. Qayna kemGpHs, opnosuka K cunypa: A — ckener apxeouuar; 5 — ipeBHeHLIee YNeRHCTOHO-
roe — TpunoOHT; B — ckeser kopanna;, [ — pakoBHHa FONOBOHOrOro MOJNIOCKa; /[ — PaKOCKOPMHOH;
E, 3 — npeBHeiiiue no3BoHouHble — GecyeiocTHble (MO AaHHbIM pa3sHbix aBTopos u3 II.K. Bensesa u ap.,

1967)

HAKO H Y HHX TrarnJ/oHaHoe nokoseHHe (ramero-
¢HUT) eue NPENCTABJIEHO CAMOCTOATEJILHBIM
00pa30BaHHEM, y TO0CEMEHHbIX W MOKPLITO-
CeMeHHBIX HaOJIIAAETCA MOYTH MOJIHAsA PEIyK-
upsi rametoduTa W MEpexol K AHIVIOMIHOH
¢aze (puc. 5.7).
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2. ¥rparta ¢Bsi3u MpoLecca MoJoBOro pas-
MHOXXEHHSl C HaJHYHeM KamneJjbHO-XKH/AKOH
BOJIbl, MOTEPs MOMABHXKHOCTH MY>KCKHX Tramert,
3aMeTHas peNyKUHUA raMeTouTa H CHIbHOE
pasBuTHe CropogHTa, MEPexol OT Hapy»KHOTO
OTJIONOTBODEHHS K BHYTPEHHEMY, BO3HHKHOBE -
HHE LBETKa W NBOMHOIO OIJIONOTBOPEHHS.




3. Muddepenupnaiits Tena ¢ nepexouom K
HA3eMHbIM YCJIOBHfIM: [ieJleHHe Ha KOpEHb,
cre6esib W JIKCT, Pa3BUTHE CETH MPOBOASLLEl
CHCTEMb], COBEPIUEHCTBOBAHHE MNOKPOBHLIX,
MEXaHH4YeCKHX H IPYrHX TKaHeH.

4. Cneumanusauus omnblieHHss (C nomo-
LIBK HACEKOMbBIX ) H pacrpoCcTpaHeHHe CEMsIH H

TVIO[I0B XKHBOTHLIMH. YCHJIEHHE 3alLHThHl 3apo-
Abilla OT HebnaronpuATHLIX YC/OBHI: obecne-
yeHHe nuulen, obpa3oBaHHe MOKPOBOB H JIp.
OcHoBHBIE TNYTH 3BOJIOLMH MKHMBOTHBIX.
[[apcTBO »KMBOTHBIX He MeHee pa3HOOOpasHo,
YyeM LIAPCTBO PACTeHHl, a M0 YHCY BHAOB XKH-
BOTHbBIE MPEBOCXOIAT pacTeHusl. OnucaHo OKo-

Py c. 5.9. Payna nierona, kemOpHA u nepmu: A — [BosiKOAMILIALIAs priGa, 5 — crerouedan; B — cTpeko-
3010106HO€e Hacekomoe; ['—)K — ppeBrefiliike NpecMbIKaIoLLHeCs (1o AaHHbIM pa3ubiX aBTopos 3 [1.K. Be-

sifeBa u Ap., 1967)
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50 1 man 200 ThIC. BHIOB »KMBOTHBIX (M3 HHX
okono 900 Tbic. BHIOB — 4JeHHcTOHOTrHX, 110
TBIC. — MOJUIIOCKOB, 42 TbiC. — XOPAOBbIX
YKHBOTHBIX) H CYHTAETCS, YTO 3TO MOXKET OLITh
JIHLLIb NOJIOBHHA CYLIECTBYIOLUHX BH/IOB.

Bo3HHKHOBEHHE XXHBOTHBIX B HCKOMaeMbiX
oCTaTKax He npocjiexxuBaercs. [lepsbie ocTaH-
KH >XHBOTHBIX HAXOLAT B MOPCKHX OTJIOXKEHH-
sIX MPOTEPO30si, BO3PACT KOTOPBIX MPEBbILLACT
I mapa net. [lepBbie MHOTOK/IETOYHBIE XHBOT-
Hble NPeICTaBNeHbl Cpa3y HeCKOJILKHMH THNA-
MH: ryOKH, KHLI€YHOMNOJIOCTHLIE, MJeYEHOTHE,
YJIeHHCTOHOTHE.

B mopsx KeMOpPHHCKOrO nepHoza y»xe cy-
LLECTBOBaJIH BCE OCHOBHBIC THIbI MKHBOTHLIX.
O6nuK (hayHbt Onpemessiii MHOrOYHCJI@HHbIE
XeJIMuepoBbie (NOX0XKHe Ha COBPEMEHHbIX Me-
YeXBOCTOB), TFyOKH, KOpaibl, HIJIOKOXHE,
pa3HooOpasHble MOJUTIOCKH, MJeYEHOrHe, TPH-
Jo6uTh! (pHc. 5.8). [Tocne kemGpus 3BoMOLHS
YKHBOTHBIX XapaKTepH30BaJjlach JIHLIb creuma-
JiM3auMerl W COBEepLIeHCTBOBAHHEM OCHOBHBIX
TunoB. KMckiioyeHue COCTaBJAIOT MO3BOHOY-
Hble, OCTAHKH KOTOpPbIX OOHapy>Ke€Hbl B OPIO-
BHKE. 10 ObIM TaK Ha3blBaeMble LIHTKO-
Bble — CYLUECTBa, OTAANIEHHO CXO[Hble C CO-
BPEMEHHBIMH KPYTJIOPOTLIMH (MHHOIH, MUKCH-
Hbl), HO MOKPHITEIE CO CNHHHOMN CTOPOHbI MOLLL-
HO PasBMTLIMH KOCTHBIMH maacTHHam. [Ipen-
NOJAaraloT, YTO OHH 3aLUMLLAJH NEePBbIX MEJKHX
(oxono 10 cM mnuHOH) MO3BOHOYHLIX OT Or-
POMHBIX XHIUHBIX PaKoOOpa3HbIX:

B Tennbix v MENKOBOAHBIX MOPAX OP/OBH-
Ka 0OMTasH MHOrOYHCJEHHble KOpasibl, 3Ha-
YHTEJIbHOTO Pa3BHTHA AOCTHraliH roJIOBOHOTHE
MOJWTIOCKH — CYLLLeCTBa, MOXOXHE Ha COBpe-
MEHHBIX KaJbMapoB, IVIHHOH B HECKOJIBKO MeT-
pOB.

CunypuiicKuii  NepHoj.  O3HaMeHOBaNCH
BaXXHbIMH COOLITHAMH He TOJIbKO IVif pacre-
HHil, HO H s >KMBOTHBIX. [losIBHIIHCD XKHBOT-
Hble, Abllalue Bo3myxoM. [lepBeivMu obuTaTe-
JAMH cywr OblM naykooOpasHble, HanoMH-
HaBLLKe NO CTPOEHHIO COBPEMEHHBIX CKOPMHO-
HOB. TeM BpeMeHeM B BOIOEMaX INPOHCXOMHIIO
OypHoe pasBHTHE pa3HOOOpa3HbIX HH3LLKX MO-
3BOHOYHBIX, NPEXIe BCEro MaHUuMpPHbIX pbib.
[lpemnonaraercsi, 4T0 nepeble MO3BOHOYHbLIE
BO3HHKJIH B MEJIKOBOJHbIX MPECHbIX BOAOEMAX.
[TocTeneHHo, B TeueHHe [€BOHA, 3TH MPECHO-
BOAHbIE (hOPMbI 3aBOEBLIBAIOT MOPA M OKEaHbI.
B neBoHe e BO3HHKAIOT BOSIKOAbILLIALIHE,
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KHCTEenepble M Jyyenepbie pbibpl. Bce onu
Obuti npucnocobieHs! K Asixanuio B Boge. Jlo
HALUMX AHEH IOXKHJIH HEKOTOPhIE BHAbI IBOSKO-
Jpliawpx (puc. 5.9), nydenepbie gaiH Hayajo
COBPEMEHHBIM KOCTHCTBIM pbiOaM, a KHCTene-
pble — MepPBHYHbIM 3€MHOBONHLIM (CTeroue-
¢panam). Crerouedans! NOABUIMCL B BEPXHEM
JIEBOHE; NPHUMEPHO B 3TO XK€ BpeMsl BO3HHKAET
Ipyrasi 4pe3BbiYaiHO MNPOrpeccHBHas rpynna
YKHBOTHBLIX — HaceKoMble.

B pa3puTHH JIHHHI NO3BOHOYHBIX M Oecno-
3BOHOYHBLIX MPOSIBUJIMCh NIBE PAas3HblE TEH/IEH-
UMM B PEelUeHHH ONHMX M TeX ke 3ajay. [lepe-
XOJIL B BO3AYLUHYIO CPefly M3 BOOHOH NOTpe6o-
BaJl YKpenieHHsi OCHOBHLIX HECYLHX OpraHOB
M BCEro Tejia B LEJOM. ¥ NO3BOHOYHBLIX POJb
KapKaca WrpaeT BHYTDPEHHHII CKeJleT, Y BbiC-
wux dopM 6eCno3BOHOYHBLIX — YJIEHHCTOHO-
rHX — HapYXXHblii ckejieT. PasBuTue B cpefe,
TpebopaBLueil Bce Hosiee CAOXKHBIX NOBeJeHYe-
CKHX peakuMi, peliajocb B 3THX ABYX BETBfX
[PEBa »XH3HH ABYMSI NPHHLUUNKANIBHO PA3HLIMH
cnoco6amu. Y HaCeKOMBbIX 4Pe3BbI4aiHO CJIOXK-
Hasi HepBHasi cHcTeMa, ¢ Pa3bpOCaHHBIMH MO
BCEMY TeJly OTPOMHBIMH H OTHOCHTEJIbHO CaMo-
CTOATENbHBIMH HEPBHBIMHM LEHTPaMH, npeos-
JlajiaHue BPOXKAEHHBIX peakuuit Han npuobpe-
TEHHBLIMH. ¥ MO3BOHOYHBIX —— Pa3BHTHE OT-
POMHOTO TOJIOBHOrO MO3ra H npeobiiafanue yc-
JIOBHBIX peieKcoB Hal 6€3ycOBHBIMH.

B KaMeHHOyroNlbHOM nepHosie MNOsIB/AT-
csl MepBble NPeCcMbIKAIOLUKECs, YTO Onpeesy-
JIO Hayalo aKTHBHOIO 3aBOEBaHMs CYLUH MO-
3BOHOYHLIMK. PenTunum Onarogaps Cyxum
MPOYHbIM NMOKPOBaM, AHLAM, NOKPLITHIM TBEp-
JOH CKOpJIyNnoH M He OOSAILUMMCH BbICHIXAHHS,
GblIK MaJio CBA3aHL! ¢ BogoemamH. B 3ToM ne-
pHOAE BO3HHKAIOT M IOCTHTAIOT 3HAYHTEJILHOIO
pa3BHTHSA TaKHe APeBHeHLIHe FPynnbl HACEKO-
MbIX, K&K CTPEKO3bl M TapaKaHbl.

B nepmckoM nepHOAE HAUYMHAIOT HCYE3aThb
crerouedansl ¥ LWHPOKO pacnpOCTPaHAIOTCS
pazinyHble penTuiaud. OT NpUMHTHBHBIX pen-
THIHI W3 TPYNMNbl U€JbHOYEPENHbIX B 3TO Bpe-
MA pa3BHBaeTCs BETBb NEJHKO3aBpOB, MpH-
BeJILAas HECKOJIbKO MO3Xe — yepe3 Tepan-
CH/l — K BO3HHKHOBEHHIO MJICKOMUTAIOLLKX.

B koHue naneo3os NPOMCXOAMT 3HAYM-
TeJIbHOe HcCylleHHe KnaumaTta. [loatomy Gyp-
HOE pa3BHTHE MpeTepneBalnT pa3HooOpasHbie
PENTHJIMK; OO HALUMX JHEH M3 TPHACOBBLIX perl-
THJIHH JOXXHJIH TaTTepHs K yepenaxu. HexoTo-
pble PenTHIMK CTAHOBATCH XHLUHHKAMH, APY-
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Puc. 5.10. Hekoropsle npecmbikaiolumecs me3030s: A — porathifi inHO3aBp; 5 — 1xTHO3aBp; B — Jie-
Talolmi xBocTateli sep; I — Opontosasp; [, JK — netaiowume GecxsocThie silliepsl; £ — crerosasp;
3 — nnesuo3asp (No AaHHbIM pasHbix aBTopoe W3 JI.K. Bensiesa u ap., 1967)

THe — PaCTHTEJbHOAIHLIMH, TPETbH — BTO-
PHYHO BO3BpaLLAIOTCA B BOAHYIO cpefy (pHc.
5.10), o6ecreuuBarouyilo WM MNHULY B BHIE
MHOTOYHCJIEHHBIX (HOPM KOCTHCTHLIX PblG H ro-
JIOBOHOTHX MOAJIOCKOB. OpHako 0cobeHHo
CH/IbHOTO Pa3BHTHS JOCTHraloT MOPCKHE pen-
THJIHH B I0pe (HXTHO3aBpbl, NJe3nH03aBpkt). To-

Ta YK€ NPecMblKaKLHecs 0CBaKBalOT H BO3-
OyWHYIO Cpely — BO3HHKAT NTepO3aBphl,
BHIMMO, OXOTHBLUHECA HAa MHOTOYHC/IEHHBIX H
KpynHLIX HacekoMmbiX. B Tpuace or omnoit u3s
BETBEH PenTHAMI BO3HHKAIOT NMTHUbI, NepBble
NTHIb! NPHYYLAIHBO cOYeTallH MpPH3HAKH pen-
THIMH ¥ nTHY (cM. puc. 6.3).
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Puc. 5.11. Cxema MakcHMalbHOrO pacrnpocrpaHe-
HHs NOKpoBHoro oJieseHenus B Eppone B nneficro-
uene, [Mocsaepnee mollHOE OJiepeHeHHe, MOKPLIBaB-
wee scro CkanavnasHio U yacts IIpu6anTHKK, OKOH-
yua0ck Julle okosio 10 Teic. neT Hasan:

! — 230 tuc. net wazan; 2 — 100 Tmic. Jier Hazan;
3 — 65—50 Teic. ner Hasan; 4 — 23 ThiC. NeT Hasal;
5 — 11 Tuic. ner Hasan (N0 AaHHLIM Pa3HLIX ABTOPOB)

B mesioBoM nepHoze NponoJpKaeTcsi cne-
UMaANH3auMA PEeNnTHAMIl: BO3HUKAIOT THMaHT-
CKHE pacTHTeJbHOSIHbIC JHHO3aBPbl, BCTpeya-
I0TCS1 JIeTaloLMe fLephbl ¢ pa3MaxoM KPbuIbeB
n0 20 M. 3HameHaTesbHbIe COGBITHS MPOHCXO-
AT U B MHpe HAaCeKOMbIX — HauMHaeTcs ak-
THBHAsl CONPKEHHAsA SBOJIOLUMA SHTOMODHIIb-
HBIX pacTeHHH M HAaCeKOMbIX-ONbUIHTENEH.
[Tpoucxonut npouecc BeIMHpPaHHsi aMMOHHTOB,
6eNeMHHTOB, MOPCKHX sillepoB. B cBsA3m ¢ co-
KpallleHHeM NPOCTPAHCTB, 3aHATHIX OoraToM
NPHOPEXXHOH pacTHTEJIbHOCTBIO, BLIMHPAIOT
pacTHTENbHOSIHbIEe AHHO3aBPbl, a CJIEIOM — H
OXOTHBLUHECA Ha HHX XHLUHbIE JHHO3aBPbLI.
JlMiib B TPOMHYECKOM TMOSACE COXPaHAIOTCA
KpynHble penTuauy (Kpokomuant). B ycsoBusix
NOXOJIOAAHHST MCKIOUHTENIbHbIE MPEHMYLLECT-
Ba [MOJYYalOT TEMJIOKPOBHbIE >XHBOTHBIE —
NTHLBl ¥ MJIEKOMMTAKOLIKE, KOTOPble MbILIHO
pacuBeTalT JHllb B CHAEYIOLEM MNepHO-
Jle — KaHHO30€.

KafiHo3olt — Bpema pacuBeTa Haceko-
MbIX, NTHIL 4 MJIeKonuTaLWHX. B KOHLE Me30-
3051 BO3HHMKAIOT NJalleHTapHble MJEKOMHTAIO-
e, B naneoueHe H 30ueHe OT HACEKOMOSA-
HBIX NPOMCXOAAT NepBbie XHIHHKH. B 3710 Xxe
BPEMs MJIH HECKOJIBKO MO3XKe MepBble MJIEKO-
NHUTAIOLIHE HAYMHAIOT 3aBOEBBLIBATL MOpe {Ku-
TOOGpa3Hble, JiacToHorHe, cupeHosble). OT
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JPEBHHX XHLUHbIX NMPOHMCXOAAT KOMbITHLIE, OT
HAaCEKOMOSIIHBIX 060cobaseTcs OTpsal npuMa-
T0B. K KOHLYy HeoreHa BCTpEYalOTCA Yxe BCe
COBpEeMEHHbIe CeMeHCTBa MIEKOMHTAIOLIHX, Ha
OGILHPHBIX OTKPBITHIX MPOCTPAHCTBAX CABAHH
AdpyKH NOSBJSAIOTCA MHOTOYHCJIEHHbIE (op-
Mbl 06€3bsiH, MHOTHE M3 KOTOPbIX MEPEXOAT K
npsiMoxoxkaevuio. OpHa HW3 rpynn  Takux
06e3bsiH — aBCTPANIONUTEKU — JlaNa BEeTBH,
Benywre K popy Homo (cm. ra. 18).

B kaitH030e 0c06€HHO YETKO NPOSIBJSAIOT-
CAl TEHACHUHMH B PA3BUTHH CaMbIX MPOTPECCHB-
HbIX BETBEH APE€Ba MKH3HH XHBOTHLIX, BEIYyLLHX
K BO3HHKHOBEHHIO CTalHOTO, CTagHoro obpasa
YKH3HH (YTO CTaNO CTYNEHbKOH K BO3HHKHOBE-
HHIO COLMANBbHOM (POPMbI IBHXKEHHS] MATEPHH ).

B 4eTrBepTHYHOM, WAH aHTPOMNOrEeHOBOM,
neprosie KaiHO30s1 HabJIONANKMCh PE3KHE H3-
MEeHEeHHsl KJAMMaTa Hallel NiaHeTbl, B OCHOB-
HOM CBfi3aHHbIE C MOCTEMEHHLIM MOXOJIOAAHH-
eM. Ha s10M 061ueM (hoHe HeOAHOKPAaTHO Mo-
BTOPAJIHCD (Pa3bl 0COOEHHO PE3KOro Noxonoaa-
HHs, MPH KOTOPBIX B cpeanux wHpoTtax Cesep-
HOr0 MOJyLUAPHSl BO3HHKANH 3HAYMTEJbHbIE
ONEICHEHHA CyLUH.

MakcuManbHOr0 pacnpocTpaHeHHs MmaTe-
PHKOBbIE OJIEACHEHHs OOCTHrajH BO BpeMs
cpemHero naekcroueHa — okono 250 Tic. et
Hasaa. Ha Tepputopus EBpons! B niekncrone-
He HAaCYMThIBaeTCsi N0 KpakHeH Mepe NATb Ta-
KMX JIEIHHKOBBIX MepHofoB (puc. 5.11).

OrpoMHOe 3HaueHHe A5l 3BOJIOLUHMH CO-
BpeMeHHOH (hayHbl HMEJIO TO OGCTOATENLCTBO,
YTO OfHOBPEMEHHO C HACTYIUIEHHEM JIeJHUKO-
BbIX MEPHOAOB NPOHCXOAHJH 3HAYMTENbLHLIE
Kone6anusi ypoBHsi MupOBOro OkeaHa: B pas-
Hble MEPHOAbl 3TOT ypOBeHb MOHHKAJICA HIH
NOBBLILLAJNCS HA COTHU METPOB CPABHHUTEJIBHO C
cospeMeHHbIM. [IpH Takux konebaHHsAX yPOBHs
OKeaHa Morjia oOHaXKaTtbCsi OGoJibluas 4acTb
matepukoBoi oTMenn CepepHoi AMmepHKH H
CesepHoii EBpasun. 970, B CBOIO O4Yepesb,
BEJI0 K MOSIBJCHHIO CyXOMyTHBIX <«MOCTOB»
tna Bepunruiickoit ey, coenunsiBued Ce-
Bepuyio Ameprky u Cesepuyio EBpasmio, co-
e[MHeHHI0 BpHTaHCKHX OCTPOBOB C €BpONEH-
cKuM MaTepukom u T. n. B EBpone 5—6 ThiC.
JIeT Ha3a/d KIuMaT Obll 3aMeTHO TEeNJee coBpe-
menHoro. OpHako 3TH HM3MEHEHHs KiuMara
y>Xe He HrpajiH CTOJb 3HAYMTENbHOH POJH B
M3MEHEHHH BHIOBOTO COCTaBa >XHBOTHOIO
MHpa, KaKylo cTall irpath JesloBeK, He TOJIbKO
YHUYTOXKMBLINKM MHOTHE BHAbl XXMBOTHBLIX H



pacTeHui (NO HEKOTOPBIM NOJACYETAM, YeNIOBEK
K cepenue XX B. yHuutoxun Gomnee 200 Bu-
JIOB XXMBOTHBIX), HO H CO3[aBLUHI HOBBIX JO-
MALUHHX XKHMBOTHbIX H CTaBfALUMH ceHyac rpas-
JMO3HYIO 33134y YNpaB/eHHs 3BOJIIOLHOHHBIM
NpoLECCOoM.

B 3BOAOLUHYN XXUBOTHBIX MOXHO
HaAMETHTb HECKOJbKO MAarHcT-
palbHblX HanpaBJieHHH Pa3BHTHA
aganTauHm:

|. BO3HHKHOBEHHE MHOTOKJIETOYHOCTH H
Bce Gonbluee augpepeHuHpOBaHHe BCEX CHC-
TEM OpraHoB.

2. Bo3HuKHOBeHHE TBepAOro ckenera (Ha-
PY2KHOTO — Y YJIEHHCTOHOTHX, BHYTpEHHE-
ro — y MO3BOHOYHBIX).

3. PazBuTHEe uEHTpallbHOH HEpBHOH CHC-
TeMbl. JIBa pasHbIX ¥ upe3BblyaiiHO 3¢ hEeKTHB-
HBIX 3BOJIIOUHOHHBIX «PELUEHHS»: Y NMO3BOHOU-
HbIX pPa3BHTHE FOJIOBHOTO MO3ra, OCHOBAHHOTIO
Ha OGYYEHHH H YCJIOBHLIX pedrexcax, H BO3-
pacTaHHe LEHHOCTH OTAeJbHbIX ocobeH; y Ha-
CeKOMbIX — Pa3BHTHe HEPBHOI CHCTEMbl, CBS-
3aHHOH C HaCJIe[ICTBEHHbIM 3aKpENJIeHHEM JIio-
6Oro THMa peakuMH No THIY HHCTHHKTOB,

4. Pa3BuTHe COLMANBHOCTH B pslle BeTBEH
LPEBa >XHBOTHBIX, C Pa3HbIX CTOPOH MNOAXONA-
KX K pyOexxy, OTaensioLemMy 61oN0rHyecKyto
dopMy [ABHXEHHMA MATepPHH OT COLHMANbHOM
dopmbl aBHKeHus. [lepeluariyTb aT0T pyGex
CMOTJla JMLIbL OfHA BETBb NPHMATOB — PO/
Henosek.

5.3. OcHoBHbie 3Tanbl IBONOLUN
Ouocdepsl B Lenom

BoamoxkHo, YyTO N€pBHYHBIE OPraHH3Mbl Ha
3emJie OblH reTepoTpoaMH, TaK Kak HCNoJb-
30Balli B KaYyecTBE MHILUH OPraHHYeCKHE Bellle-
cTBa nepBHYHOro OynboHa. OHH GblaK cnoco6-
Hbl YTHIIH3HPOBATh CaMbleé PA3MHYHbLIE BOCCTA-
HOBJIEHHBIE CYOCTpaThl, KOTOPbIX JIOJDKHO
6b110 GbITH HeMano 4 MJpJ. JieT Ha3aj Ha no-
sepxnoctn 3emmn (H,, H,S, F**, NH,, NO™,
aGHOTeHHas OPraHMKa). YKe Ha CaMbIX PaHHHX
3Tanax 3BOJIIOLMH OPraHMyeckoro MHpa JoJi-
>XeH 6bU1 BO3HHKHYTb npouecc gorodochopu-
qmposanms (B.I1. Ckynayes). I1pu 3Tom nep-
BHYHbIE (DOTOCHHTETHKH HE MPOH3BOAMJH KH-
caopona. 3TOT 3Tan 3BOJNIOLHH CErofiHs npes-
CTaBJieH 3€JIeHbIMH H MypNypHbIMH GaKTepHs-
MH.

2,5 Mnpa JieT Hasal ¢ BO3HMKHOBEHHEM
LUMaHOGaKTepHil MOJIOXKEHHE H3MEHHJIOCh. B
pesyJibTate (HOTOCHHTE3a BMEpBbI€ CTall BO3-
HHKaTb ¥ HaKanJIuBaTbes B aTMocdepe 3emin
kucaopon (cMm. puc. 5.1).

Bnaropapsi ¢oTocHHTE3y B Kaabli no-
cJedylolpi 3Tan B OPraHMyeckoM BellecTBe,
HAXONALLEMCST Ha MOBEPXHOCTH 3eMJIH, HaKar-
JIMBanoch Bee Gonblue ¥ 60MbLLE SHEPTHH COJl-
HEYHOro CBeTa. JTO CNOCOGCTBOBANO YCKOpe-
HHIO GHOJIOrHYeCKOro KpyroBopoTa BeLUECTB H
YCKOPEHHIO 3BOJIIOLHMH B LEJIOM.

Okono 2 mnpa JieT Hasan KOHUEHTpauus
Kucsioposa B atmocdepe noctimia 1% cospe-
MEHHO¥. ITO CeNaNo BO3MOXHbBIM NOSBJEHHE
6oJiee KpPYMHBIX, YeM OGakTepHalbHbIE, 3yKapH-
OTHBIX opraHuamoB (Bb.M. MeaHHKOB).

[lepBuuHble 3KOCHCTEMbI ObLIH, HECO-
MHEHHO, CBSi3aHbl ¢ BOjoi. B nocnegnue roapl
BHHMaHHe MHKPOGHOJIOTOB NPHBIEKIH LIHAHO-
GaKTepHaJlbHble «MaTbI» — MJIacThl MHKPOG-
HOTO TPOMCXOXKIEHHS, pacnoJiaraioliecs Ha
POBHBIX YBIXXHEHHBIX NPOCTPAHCTBAX B HEKO-
TOPBLIX NpHOpEKHbIX pakoHax. [Ipeanonaraer-
C¢s1, 4TO MOJIOOHBbIE MaThl MOMNIH NPeACTABIATD
NepBblil XKHBOKH NOKPOB HaLLeH MJIaHeThbl B JIO-
KeMOpHH M ABWJIMCb OCHOBOHM [1fl PA3BUTHSA
nousbl B GyayiemM. BoaMOXHO, TOrAa cyLIecT-
BOBaJl €[IMHbIN LiHAaHOGAKTepHAJIbHBIH MAT «OT
mopsi u o Mops» (I.A. 3aBap3uH) — neppas
Ha3eMHas KOCHCTeMa MJIaHeThbl.

B npouecce sBosounH GHOCGeEpbl OYeHb
CKOpPO Onpelenuslacb €e  «JByXCJIOHHas»
CTPYKTypa — GakTepHalbHO-MHKPOOHOe «O0C-
HOBaHHE» M 3yKapuoTHasi «HancrTpoiika» (I.A.
3apapsus). «OcHoBaHKe» Henamepumo Gosee
YCTOHUHBO, H AaXKe B Hawe Bpems cnycrs 3,9
MJPA JIET NOCJIe Hayana BOJIIOUHH GHocepbl
Mbl OGHAPY>XHBAaeM TOYHO TaKHE € MHKPOG-
Hble coo6LIecTBa, KOTOpPble ObUIH XapaKTepHb
IUIfl PaHHHMX 3TanoB 3BOJIOUMH OHocdephl (B
OCHOBHOM  BOKpPYr  ropsiyixX  HCTOYHH-
KOB — THAPOTEPMOB — Ha Cyli€ M B IyOH-
Hax okeaHa). 310 GakrepHalbHO-MHKPOOHOE
OCHOBaHHe Onocgepbl GbWIO NpeobyasaioLuM
Ha NPOTSHKEHHH COTEH MHJJIMOHOB JieT (TabJl.
oul ).

[lepeble pacTeHuss — 3es€Hble BOAOPOC-
JIH — OOHapy»eHbl B OTJIOXKEHHSIX apxes
(okono 3 mipa net Hasan). [lepBhbie XHBOTHBIE
NoKa B HCKONaeMOM BHJE He OGHAPYKeHbl, H B
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BEpXHEM MpOTEpPo30€, OCOGEHHO B BEHIE
(okomo 1,5 mapa JieT Hasan), MOABIAIOTCS
MHOTOKJIETOYHBIE KHILEYHOMOJIOCTHbIE, YJIEHH -
CTOHOTHE U uryokoxkue. B Benje € nosiBH-
JIHCb NEpPBble PacTUTEJbHOs|IHbIE OpTraHH3MbI
(aMe6bl, MHQy30pHH, TpHOBI), YTO Cpasy Xe
YCJIOXKHHIIO CyLIECTBOBABLUKE MPEXKIE 3KOCH-
CTeMbl KOHCyMEHTaMH MEPBOro Mopsiaka.

BosxukHosgetle MHO20KAEIMOUHbIX Op-
20HU3MO8 CONPOBONOANOCH NOBbLULEHIEM
YCMOLMUBOCNI SKOCUCTEM ¥ OTKPBLIO BO3-
MOYXHOCTH JUIsl HX Pa3BHTHsI B Pa3HbIX Hanpas-
JICHHAX.

B nayane naneososi, B KeMO6puH, cpasy B
HECKOJIbKUX T'pynnax OpraHH3MOB BO3HHKAIOT
MHHEpaNH30BaHHble CKesieTbl (K3 KPeMHHH,
CTPOHLS, Ka/blLiysi, anaTuTa, XHTHHA, CTOHTH-
Ha). Ora «ckenetHas pesosouus» (B.M.
MepHHKOB) MOTJIa O3HayaTb TOJLKO MOABJIE-
HHE B IKOCHCTEMAX KOHCYMEHTOB BTOPOro Mo-
pAfKa — XHLUHUKOB, 4TO OBLIO OJHOH H3 TJIaB-
HBIX NPHYHMH PE3KOro YBEJNHYEHHs MHOTOOGpa-
ausi sKocucreM. Jlpyrasi BO3MOXKHas NpH4YH-
Ha — nosBJeHHe OoJjiee COBEPLUEHHLIX Opra-
HuamMoB-unbtparopos (A.I. IloHomapenko).
Bea CylLeCTBOBAHUS TaKHX MKHBBIX (PHIBTPOB
BOnOeMbl, BKlo4yas MupoBoii okeaH, ObLIH Obl
OYeHb MyTHBIMH, C COBEPLIEHHO HHbIMH (QH3H-
KO-XHMHYe CKHMH XapakTtepucTikamu. OpraHu-
yecKoe BELIECTBO, TPAHCMOPTHPyeMoe B (eKa-
Jusx (nejuierax) Ha OHO BOLOEMOB, B PE3yJib-
TaTe pa6oThl (PHALTPATOPOB OGOralano aoH-
Hble OCAJIKH, CO3AABAJIO YCIOBUS LISl Pa3BUTHS
60raThiX JOHHBIX 3KOCHCTEM. ITO ObLIO NPH-
YHHOI Pa3BUTHA MHOrOOGpPa3Hs TPHIOGHTOB H
npuanynii. TOnbko HaykHasg C  OpAOBH-
Ka — caelyioliero 3a KeMOpreM nojpasjiene-
Hus naneo3os (CcM. Tabm. S.1) — HayuHaeT
¢opmMHpoBaTbCs pazHoOGpa3Hast ayHa KOCH-
cTeM, CBA3aHHAsi C OCBOEHHEM CaMOH TOJILLK
BOZbI.

C ocBoeHHEM BOJOEMOB »XHBbLIMH Opra-
HH3MaMH rHapocdepa NaHeTht NpeBpallaeTcs
U3 KocHo#t B 6uokocwyro. Ho eciin no OTHO-
WeHHI0 K NOYBaM nNpejcTaBieHve 06 ux GHO-
KOCHOM Xapakrepe MpOYHO BOLWIO B HaYKY,
aHanoTHyHbe B3rysbl 06 okeaHe (JI.A. 3eH-
KeBHY) NOKa HEJOCTATOYHO Pa3BHThI.

[TosiBaeHHe H pacnpoCTpaHeHHe COCYIH-
CTBIX pacTeHHH B CHJIyp€ H NEBOHE Cbirpasio
BAXKHYIO POJIb HE TOJIbKO 151 Aa/IbHeHILEro 13-
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MEeHEHHs [a30BOro coctaBa aTMOC(EpbI, HO H
LA YMEHbLUEHHs 9PO3UH CyLIH H CTaGHIIH3a-
UMM JIMHHE pasnesia cyuid M BofoeMoB. Bos-
HHUKHOBEHHE HA3eMHBIX pacTeHHH, CrOCOGHLIX
K BePTHKaJlbHOMY POCTY, NO3BOJIMIIO (POTOCHH-
TE3UPYIOLHM CTPYKTypam GHocgeprbl pacnoia-
raThCsl B TPEXMEPHOM MPOCTPAHCTBE, YTO pe3-
KO MHTEHCH(HLHPOBANO Bech npouecc ¢oTo-
cHHTe3a. Pa3sBHTHE Ha3eMHOH pacTHTENbHOCTH
NPHBEJO K CyLIECTBEHHOMY YCJIOXKHEHHIO Ha-
3eMHbIX 3KOCHCTeM (pasBHTHE MOYBBI, KOPHE-
BOIl CHCTEMbI, THHIOLEH pacTHTeJIbHOH MOA-
CTHJIKH, HaKonjeHHe GOJsbLIKX 3anacoB GHO-
Macchi).

Ho B TO e Bpems NMOTPEGOBANHCH COTHH
MUJIJIMOHOB JieT, 4yToObl B 3KOCHCTEMax TOIO
neproAa BO3HHKJIO IOCTATOYHOE YHCIIO KOHCY-
menmos 3eaenotl maccol. [loaTomy oepomroe
KOAUYeCmB80 Op2aHu4ecKo2o sewjecmsa
OKa3blBaNOCh HENoTpeGJEeHHBIM H 66/800U-
n0Ch u3 buomuueckoeo Kpyzosopoma B
BHIE JOLIEIIIMX JO Hac OHOTNE€HHBLIX [OPIOYHX
HCKOMAaeMbIX — KaMEHHOro yriisi, HedTH, ro-
PIOYHX CIAHLEB.

OnHHUM H3 PEeBOJIIOLIHOHHBIX MOMEHTOB B
JanbHeiileM pasBUTHH 3KOCHCTeM GHOCGEp!
3emnu ABUJIOCH, MO-BHAMMOMY, BO3HHKHOBE-
HHE B CEpelMHe MeNOBOro MmepHoja OAHOJET-
HHX TPaBAHHCTbIX pacTeHuil. OHH B COYETaHHH
¢ GHICTPO 3BOJIIOLMOHHPOBABLUMMH BCIEI 3
HHUMH >KHBOTHBIMH H rpu6Gami crnocoGCTBOBAH
pPe3KOMY YCKOPeHUIo Kpy2080poma buoeze-
HO8 B 3KOCHCTEMAX.

Ha rpannue mMe3030s 4 naneosos (cm.
Tabn. 5.1) NpoH30OULIO pe3Koe COKpalleHHe
6HOPa3HOO6Pa3Hsi MOPCKOH GHOTBI — YHCIO
CceMeHCTE MOPCKHX OPraHH3MOB YMEHLILHIOCH
34 HECKOJILKO JECATKOB MHJITHOHOB JIET BABOE.
[IpuumHb 3TOTO NOKa HesicHbl, TeM GoJee 4To
TAKOro KpH3Hca B 3TO BPEMsi HE NPOC/IEKHBa-
eTCs B Ha3eMHbIX 3KOCHCTEMAX.

BriocsiencTBHH, B ME3030€ M KaHHO30€,
HEOHOKPATHO HaOJIOAANHCh KPU3KChl GHOPa3-
HOOOpa3usi MeHblLuero maciuraba. Torma Ha
NPOTSHKEHHH HCTOPHYECKH KOPOTKHX OTPe3KOB
BpeMeHH ( HECKOJIbKHX MHJITHOHOB JIET) HCYe3-
JIO IO 4eTBEPTH paHee BCTPEYaBLUHMXCH TAKCO-
1oB. EcTb HeMano NpeirnoJioKeHHH O MpHYH-
HaX TAKHX KPH3HCOB, HO HH O[IHO M3 HHX HE MO-
YKeT CYHTAThCA JAOCTATOYHO AOKAa3aHHBIM H HC-
yepnbIBAIOLLIKM.



Ta6nuua 51. O6uas reoxporosoruueckas u craturpadmueckas wkana 3emam

SoH

Ipa

[Nepuon
(cHcTema)

Snoxa
(otoen)

HMzotonubie
DNATHPOBKH, MJH.
ner

XapakrepHbie (OpMb! H3HH

daneposoit

Kafinosoii

UeTBepTHYHEIH

['onouen

I'lneficto-
LEeH

1.8

Heoren

[TnuoueH

2512

[Naneoren

MroueH
OnvroueH
SDoueH
ITaneouen

66 +3

Me3so030i1

Men

136 £ 5

[Opa

190—195 +5

Tpuac

230 £10

I'laneosot

[lepmb

Kap6ou

280 £10

JleBoH

345 10

Cunyp

400 +10

OpnoBuk

435 £10

KemGpui

490 15

KpunTtozoit

Benn,

570 £20

[Tporepozoit

Puceit

650—690 +20

Kapenuit

1650 +50

Apxeit

2500 £100

Bonee 3500

Passurue popa Homo

BosnukHOBEHHE  COBpeMeH-
HBIX CEMEHCTB MJIEKOMHTALLHX,
(opmupoBaHle  COBPEMEHHOM

hnopol

Pacuper MAEKONWTAOWMX H
MTHLL

PaspuTHe UBETKOBLIX pacTe-
HM#l, pacLiBeT HACEKOMbIX, Bbl-
MHD2HHE MHOTHX DPenTHJIHi

l'ocriogerBo  pentwaui  Ha
cyuie, B Bofie W Bosayxe. Bos-
HHUKHOBEHHE TIOKPBITOCEMEHHBIX
H NTHLL

Pacuper pentuinii, pacrnpo-
CTpaHeHHe roJIOCeMeHHBIX, [10-
SIBJICHHE MJICKOMUTAIOLLKX

IlosiBnenne  rosmoceMeHHsIX,
PACINpPOCTP2HEHHEe PeNnTHJIHI

Pacnpocrpanenue JIecoB,
pacuger amdubuii, nosBieHHe
JIETAIOLIKX HAaCeKOMBIX, BO3HHK-
HOBEHHE PenTHIHH

locnopcTBo  pbi6, BO3HHK-
HOBEHHE HACEKOMBIX M aMH-
Oui, MosBJeHHEe JIeCOB M3 Ma-
NOPOTHHKOB U IJ1ayHOB

Beixon pacrenuit H 6ecrno3so-
BOHOYHBLIX Ha CyIly

IlosineHye mnepBbIX TMO3BO-
HOYHBIX — 6eCcHeIOCTHRIX

Pazputiie 6ecno3BOHOYHBIX,
MOSBIEHUE BLICLIHX pacTeHHH

[losiBneHHe KHLIEYHOMOJOCT-
HbIX, YJI€HHCTOHOIHX, HIJIOKOXKHX

I'losiBnenye 3yKapHoOT, MHOro-
KJIETOYHBLIX PACTeHUH H KUBOTHBIX

PasBurHe HU3LIHX pacTeHui

3apoXKaeHHe »KU3HH, MosABJe-
Hue npokapuor. l'ocroacTso
GakTepui K CHHe3eJIeHbIX, MosAB-

JIeHHe 3eJIeHLIX BOAOPOC/EH
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B npouecce 3BoJIOLMH XKH3HH Ha 3emie
BaXKHLIM 11aroM GblIO0 oGpa3oBaHme buomu-
YecKo20 Kpyzaoeopoma — CO3[jaHue TaKHX
9KOCHCTEM, B KOTOPLIX OfHA M Ta K& MNopuus
BellecTBa MOTJIa MHOTOKPAaTHO HCMOJb30BaTh-
cA. DTO CTaNO BO3MOXKHBIM, KOT1a 3KOCHCTEMBI
BKJIIOYMJIH HE TOJIBKO OPraHH3Mbi-aBTOTPOQbL!
(xemMo- ¥ (DOTOCHHTETHKOB), HO M [eTEPOTPO-
¢bi. Tak BO3HMKIA BeA mpuada npodyyer-
moe  (NpoM3BOAMTENIEH) — KOHCYMEHIMO8
(notpeGureneil) — pedyyenmos (paspyLun-
Tenel, MHHepanuH3aTtopoB). Baxwueiwunm Ha-
NpaBieHHeM JalbHEeHLleH 3BOJIOLHH 3KOCH-
CTEM CTaso yMeHbllUeHHe NOTEepPH BeleCcTBa M3
GHOTHYECKHX KPYrOBOPOTOB, @ TAaKXKE HHTEH-
cubHKaLMA MHUTPAUMH XHMHYECKHX SJIEMEHTOB.
Takas unTeHcHdHKaLys GHOMOrHYECKOTO Kpy-
rOBOPOTA BELUECTB Y XKHMBOTHbIX BblpaX<aeTcs,
HanpuMep, B BO3HHKHOBEHHH TEMJOKPOBHO-
CTH (MJIEKOMHTAIOLIHE 3aTPayHBalOT Ha CO3/a-
Hue cpoeil Guomacchl Bcero okoso 1% no-
TpeGNeHHOTO MMM BelUeCTBa) H B BO3HHK-
HOBEHHH OHOJIETHHX TPABAHHCTLIX PacCTeHHH
(B.A. Mexokepun, A1, Xoxpsikos).

Kak 66l TO HH ObINO, 8 npoyecce passu-
MuUA HUSHU HQ Hawel niaueme 8 yeaom
NPOUCXOOULO YCAOHCHEHUEe 3KOCUCIEM, CO-
NPOBOXIAIOLIEECH BO3PaCTaHHEM YHCJA OHO-
BpPEMEHHO CYLUECTBYIOLUMX BHIOB, 3KCnaHcHeH
XKH3HH, OXBaTbiBAIOUIEH HbIHE BCIO NOBEpPX-
HOCTb MJIAHEeTHI, ycHIHBalouencs auddepeH-
upaumen 3Toi XuBoH 060J04KH Ha 6Horeorpa-

¢uyeckre o6nactH, GHombl, dopmauuu. Pe-
3yNbTaTOM MHJJIHAPJOR JI€T 3BOJIOUHH 3KOCH-
cTeM AIBNAETCA cOBpeMeHHas Gnocdepa 3eM-
JH, aupdepeHUHpOBaHHas Ha MHOXXECTBO
6HOreoUeHO20B U BKJIKOYaIoLlas 6osiee necaTka
MHJUTHOHOB HbiHE JXHBYLUMX BWIOB. Ilo-BHau-
MOMY, OIHHM M3 pe3ysbTaToB AuddepeHlna-
uuM Ouocepbl B XOAe 3BOJIOUMH JHOJKHO
6b10 6biTh H NOBBLILLEHHE YCTOHYHBOCTH OHO-
cepnl B 11e710M. HO 5TOT BBIBOJ, KaK ¥ MHOTHE
Ipyrye 3aKjiloyeHHs B 06J1aCTH BbIICHEHHA 3a-
KOHOMEPHOCTEH M OCHOBHBIX YEPT 3BOJIIOLHH
6uocepbl M COCTABISIOLUHX €€ 3KOCHCTEM,
ABJIACTCA MNOKa B 3HAYMTEJILHOM CTEMEHH elle
YMO3PHTEJIbHBIM, NPEABAPHTENbHBIM H TpeGyer
cepbe3Horo 060CHOBAHHA.

B uenom, MOMHO cKasaTh, OCHOBHBIMH
yepramH 3BOJIIOUMH GHocdepbl 3emnH GblH
cemyroLye:

— obllee yC/IOXKHEHHE SKOCHCTEM H BO3-
pacTaHHe «CyMMbl YXH3HHY;

— BO3HHKHOBeHHe OHOTHYECKOrQ Kpyro-
BOpPOTa BeLLeCTB, OCYLIECTBAAEMOro C Nomo-
UbIO LENOYKH B3aHMMOCBA3AHHLIX TMPOMYLIEH-
TOB — KOHCYMEHTOB — pelyLEeHTOB;

— HaKOMJIEeHHe MacChl OPraHHYeCKoro Be-
LL1eCTBa;

— Bce GoJiee MOJIHOE OCBOEHHE XKMBLIM
BELIECTBOM KOCHOTO, BO3HHKHOBEHHE GHOKOC-
HbIX KOCHCTEM (NOYBa, COBPEMEHHbII OKeaH);

— UMKJIHYECKHH W NEPHOAHYECKHH Xapak-
Tep HapacTaHusi 6HOpa3HOOOpa3us.

Mo cux nop ocmaromes aunoOmMemuyHbIMU KOHKpeIHble
nymu 803HUKHOBEHUA JcusHu Ha 3emre. OOHAKO BO3MONCHOCITLL
BO3HUKHOBEHUR HUBO20 HO OCHOBE NPOLECCO8 XUMUHECKOL 360~
nloyuu vepes npedbuonozuveckyio cmaduto HayvHo doKasaHa.

Bce yapcmea sicusoll npupoder umetom obujee npoucxomxcoe-
Hue, CBA3AHHOE C HCUIHBIO 8 NepeutHOM oKeaHe, HO OanvHeluiue
nymu pas3sumus 3mux OCHOBHbLX CMB0N08 Opesa HU3HU coBep-
LeHHO PA3AUYHYL UL NO HANPABACHUSM, U NO Pe3YyAbmaman.

llo mepe paseumus HOBLIX 2pYynn OPeaHU3MO8 NPOUCXOOUm
MHO20KpamMHoe YCAOJCHeHue cpedbl Jcu3Hu — buochepvr — u
3BONIOYUA OOHUX 2PYNN OKA3blBALMCA MeCHO C8A3AHHOL C 360-
aoyuell Opyeux. Yseauuusaroujeecs pazHoobpasue iusHU cma-
HoBUMCS. NpuUHOL ee danbHeduel I6ONIYUL.
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FJIABA 6

Jloka3aTtenbCTBa U MeTo4bl U3Yy4HEeHUs I3BOJTIOLIUU

C nepBbIX 3TanoB pa3sBHTHA COBPEMEHHO-
ro spoJilouHoHu3Ma B cepennHe XIX B. ecrect-
BeHHOMCTOpHUECKHe (aKThl, HCNOJb3yeMble
LIS IOKA3ATEeNIbCTBA 3BOJIIOLMH, OJHOBPEMEH-
HO Mo3BouiAnu 6ogee rTyGOKO NOHATH OCOOEH-
HOCTH MPOTEKAHHSI 3BOJIIOLMOHHOrO MpoLecca
B npoiuyioM. JlokasaTesbCTBa 3BOJIIOLHMH TECHO
NepenJIeTaloTCs ¢ METONaMH H3YYeHHsl 3BOJIIO-
LMOHHOTO npoLlecca’.

6.1. OGocHOBaHMe NpUHLMIA
3BONIOLUKN AAHHBIMM Pa3NUYHbIX

HayK

OCHOBO# CTPOEHHS BCEX XXHBbIX CyLUECTB
ABJAIOTCA  CJIOXKHBIE  BBICOKOMOJIEKYJISIPHLIE
pewecTBa Genkoporo THma.  Monekyiibl
JIHK — HocHTenH KOaOB HAaC/eCTBEeHHOH HH-
dopMausy — y Bcex XHBbIX (OpM (Kpome
GaKTepuit) HaXONATCS B TECHOM CBsA3U ¢ Genka-
MH, 0Opa3ys MOJIEKYJibl HYKJIEONpOTEHIOB.
EAMHCTBO XMMHYECKOrO COCTaBa »KHBOTHBIX H
pacTeHHH MNOATBEPXKAAETCA NPHHLUHNHANBHbIM
CXOZCTBOM CTPOEHHs XJAopoduina ( pacTeHus),
remMorjiobuHa (NO3BOHOYHBIE) U FeMOLHaHHHA
(6ecnozpoHOuHbIE ). CXOHB Y BCEX KHBBIX Op-
raHH3MOB H OCHOBHbLIE OHOXHMHYECKHE FpO-
LieCChbl: OKHC/IEHHE, TIHKOJH3, pAaCnajl XXHPHbIX
KHCJIOT, MepeHoC CrneuHdHIeCKHX BELLECTB Ye-
pe3 KieToyHble MeMOpaHbl. ¥ OpraHHamMoB
pPasHeIX rpynn B STHX Npoueccax NpHHHMAaIoT
yuacTe ouyeHb 6yH3KHe No CTPOeHHIO hepMeH-

' CylL{eCTBYIOT TEPMHHOJIOTHYECKHE Pacxoxae-
HHSl B TOJIKOBAHHWH METONOB W3YyY€HWs 3BOJIIOLMOH-
HOTO MpOLECCa: METOmbl OTJENbHBIX Hayk (rnasneo-
HTOJIOrHH, GHoreorpaduu, TeHeTHKH ¥ T.A.), CBA3aH-
HBlE C MOJiyyeHHeM Marepuana s Mocsieiyiolero
3BOJIFOLMOHHOIO 2HANK32, ONPeReNsiioTCA HHorla He
KaK «MEeTOMlbl H3y4YeHHs 3BOJIOLMHY», @ KaK Bbiparke-
HHe 0O6Luero 3BOJIIOLKMOHHOMO MEeTOAOJIOrHYECKOro
nooxodd. B HacrosileM Kypce MpHHATA TPAAMLMOH-
Hasi TOYK2 3PEHHA O MNaJIeOHTOJIOTHYECKHX, OHoreo-
rpapHyecKHX W JPYrHX «METONaX M3yueHHs 3BOJIO-
LHH»,

Thl. H3yuenne o6uiero XHMHYECKOro COCTaBa
H 0coGeHHOCTel OOMeHa BeleCcTB NpHBEJo K
BBIBOAY O 6LOXUMUYECKOL YHILBEPLaNbHOCTU
scusnu na 3emae (B.W. BepHaackuit), 4To fB-
JISIeTCSl OfIHMM M3 JIOKA3aTeNbCTB eIMHCTBA
MPOHCXOMKIEHHS IKH3IHH.

CBoeo6pasne XXHBOTHOMO H PacTHTeJIbHO-
ro HaceseHHus Kaxaoi H3 GHoreorpagHyecknx
o6nacreil 06bACHAETCSA HCTOPHEH (POPMHPOBA-
HHS1 (PM3HKO-reorpadHyeckoit 0GOJIOYKH 3eM-
Ji¥, T€0JIOTHYeCKOH HCTOpHEH MOpel M KOHTH-
HeHTOB. OuepTaHusi H CBA3M KOHTHHEHTOB B
HCTOpPHH 3eMJIH MHOTOKpPaTHO MeHsnucCb. Ha
puc. 6.1 nokazanbl o6LHE OYEPTAHHS MATEPH-
KOB M HX CBA3H MEXIy co60iH B OCHOBHbIE Ne-
puonst pa3ButHs 3emnH. JautenbHas H riy6o-
Kasi M30JIILMA OJJHHX MacCHBOB CyluH obecne-
yHBa/la BO3HHKHOBEHHE CBOCOGPAa3sHOH H OT-
JIMYHOH OT COCENHHX TeppHTOpHi (ayHbl H
¢dnopul. BosHKkaBluMe 3aTeM CBfA3H MeEXIy
MaT€pPHKaMH OnpereNisy B3aHMONPOHUKHOBE-
HHE 3JIEMEHTOB COCENHHX (PayHHCTHYECKHX HJIH
dnopucTHYECKHX KoMMmuekcoB. Tak, Hampu-
Mep, NPeACTaBUTE]H MOAKIAcCa OAHOMPOXO/-
HbIX MJIEKOMHTAIOWIMX U OTPsila KasyapoB Xa-
paktepusyior (ayny Aectpanuu. Ilpenctapu-
TEJIH OTPANOB JIEHHBLIEB, OPOHEHOCLEB, rOaLH-
HOB XapakTepHbl wisi ¢ayHer FOxwol Amepu-
Ku. Ins ¢nopel HeoTponyky xapakTepHbl Ta-
KHe ceMelCTBa paCTeHHH, KaK KaKTyCOBLle,
GpomeJsiHeBLie, KaHHOBbie W fp. Pasnenenue
3eMi Ha OCHOBHbIE (hayHHCTHYECKHE H (PJIO-
pucTHYecKHe 00JIacTH MoKasaHo Ha pHc. 6.2.

O6ume Mmopdosornieckie OCO6EHHOCTH
TAKXK€ CTAHOBSITCS NOHATHBIMH JIHLIb MPH NPH-
3HaHMK (PaKTa €IMHCTBA MPOHCXOMIEHHs Ta-
KOl rpynnbl. HblHe XHMBYLUHE BHABI NPEACTAB-
NAIT co00l KOHLEBble NOGErH ApeBa XXH3HH,
CTBOJM ¥ BETBH KOTOPOTO MCYe3JIH B MPOLLJIOM.
[Tpy 3TOM rpynnbl GJH3KKHX BHIOB COCTABJSIOT
po0st, Tpynnbl GJIH3KHX POJIOB — cemelicmea,
rpynnbl ceMeHcTB — ompsadol (Y XHBOTHBIX)
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B

Pu c. 6.1. Paznenenue npeeHei IlaHreu:

A — KoHel| nepmH, okono 230 mnu ner Hasan; 5 — xoneu TpHaca, okono 195 mnu net Hasan; B — xowew Kopet, okono 140
MAH neT Hasan, I — xoHell menia, okono 70 MaH ner Haszal (No faHHbIM Pa3HLIX 3BTOPOB)

H nopadku (y pactenuit) W 1. . Mexuy sTu-
MM TakcoHam¥ (poaamH, ceMeHCTBAMH, OTpA-
JaMH M T. A.) B MPHPOAE CYLUECTBYIOT pa3phbl-
Bbl, OnpenessieMble OTCYTCTBHEM MOCTENEeH-
HbIX NepexosoB. ToT haKT, YTo Ha OCHOBaHHH
KOMIJIEKCA JAHHBIX CHCTEMATHKaM yOaeTcsi C
BbICOKOH CTEMNEeHbI0 HAXXHOCTH YCTaHaBJIM-
BaTb HEpapXHyeckoe COMOAYHHEHHE Pa3HbIX
KaTeropuil TakCOHOB (BHA BXOAHT B poOA,
pOf — B CEMEHCTBO M T. [.), MOXXHO pa3yMHO
OGBACHHUTD JIHLLL CYLIECTBOBAaHHEM 3BOJIOLH-
OHHBIX B3aHMOOTHOLUEHHH MEXAY OTAEJbHbI-
MH rpynnaMH — MPOHCXOXKIEHHEM  OJIHHX
dopm o1 Apyrux, Gojiee MOnOAbLIX OT Gosee
LPEBHUX.

CucremaTHueckuii paHr rpynnel onpeje-
JIAETCS COCTaBOM H B H3BECTHOH Mepe 4YHC-
JIOM JOuYepHHX noapasjeneHvd. Boigenexue
pOnOB, CEMEHCTB, OTPANOB, KJIaCCOB NpeacTaB-
JfeT 0OBEKTHBHYI0 HeOOXOAMMOCTb, a He jae-
JlaeTcst Jyist «yno6¢eTBa» CHCTEMATHKH (CM. ri.
15). leveTrka ¥ cenekums A2IOT JOKA3aTeJb-
CTBa MpOTeKaHHA 3SBOJIIOLMOHHOrO npouecca.
Bce pazHooGpasHbie NOPOAibl AOMALLHHX cOGaK

60

noj JeHCTBHEM HMCKYCCTBEHHOTO OTGOpa npo-
H3OLLIIH OT OGLUMX AMKHX mpeakoB. To »xe or-
HOCHTCSl M K BO3HMKHOBEHHIO Pa3HOOOPAa3HbIX
NOpOZ KPYMHOr0 ¥ MEJKOro pOTraroro CKoTa,
nTHLL ¥ T. 4. OO6LeH3BecTHb! yenexXy reHeTHKH
H CeNEKUMH B 06/IaCTH cO3aaHHs HOBBIX (hopM
PACTHTENbHBIX OPTaHH3MOB: 3KCMEPUMEHTANb-
HO MOJTyYeHb! He TOJIbKO HOBble COPTA M NOABH-
[bl, HO H HOBBIE CaMOCTOATEJIbHbIE BHAOBbIE H
Aaxe popoBbie GOPMbl PaCTeHHH.

Oco6oe 3HaueHHe Ui IBOJIOLHOHHOINO
YUEHHs] HMEeT PasBUTHE NOMYJALHOHHOH reHe-
THKH, NMO3BOJIAIOLIEH BCKPBITh Mpouecchl, KOTO-
pble NPHBOLAT K HEOOPATUMbIM H3MEHEHHAM
YacTOT pPa3HbIX NEHOB B MOMYNAUHAX (CM. I 7).

Eciu po6aBuTh K 3TOMY OrpoMHoe H Bce
YBEJIHYHBAIOLLEECH YHCAO MPAMbBIX MANCOHTO-
JIOTHYECKHX JIOKA3aTeNIbCTB  CYLIECTBOBAHUSA
3BOJIIOLIMOHHOTO MPOLIECCa, TO OKAXETCH, 4TOo
HblHE peyb NOJDKHA WATH He O CaMOM [0Kasa-
TEJIbCTBE MpoLecca 3BOJIIOIHH, 8 O BbIICHEHHH
3aKOHOMEPHOCTEH 3TOro npouecca, 0CO6€HHO-
CTeil ero NPOTEKAHUs Ha pPa3HbIX YPOBHAX Op-
raHu3auuH XXHBOH MATepHH.
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P uc. 6.2. OcHoBHbie hOPHCTHYECKHE K (hayHHCTHYeCKHe 06acTH 3eMin:



6.2. OcHOBHbIEe MeTOoAb! U3Y4YeHUs
3BOJIIOLMOHHOIO npouecca

Paccmorpum rnaBHeiiline U3 METOMOB
M3yYeHHs] 3SBONMIOLIHOHHOrO Mpouecca, npe-
CTaBJ/isieMblX OHOJIOTHYECKHMH IHCLHIVIHHAMH
B MOC/E[OBATENbHOCTH, KOTOpasi OTpakaet
NPOHHUKHOBEHHE 3BOJIIOLMOHHBIX HAEH B 3TH
JUCLIMIVIMHBI, CHAYyasa [1aJIeOHTOJIOTHYECKHe,
Guoreorpaduyeckie, MopdosorHyeckue, M-
GpHONOrHyecKHe ¥ CHCTeMaTHYecKHe, a 3atem
[@HHble TeHEeTHKH, OHOXHMHH, MOJIEKYJIsiPHOH
OHOMOTHH.

INaneontonoruyeckue meroanl. [lo cyie-
CTBY, Bce 6€3 HCKIIOYEHHs] METOMlbl MaJIeOHTO-

<X)
Y X)
H
)
s

B

P u c. 6.3. [puMepnbt HCKONAeMbiX MEPEXOAHBIX (GOopM:

JIOTHH KaK HaykH 00 HCKOMaemblX OpraHu3max
MOTyT pacCMaTpUBaTbCH KaK MeTOMb H3yueHMHs
IBOJIIOLIMOHHOrO npouecca. Pacemorpum 6o-
Jiee MOApPOOHO JIHIL [VIaBHEHIIHe ManeoHTOo-
JIOrHYeCKHE MEeTOObl H3YUYEHHSI IBOJIIOLIHH. BhI-
SIBJIEHHE MCKOMaeMbIX NMPOMEXYTOYHBIX (opM,
BOCCTaHOBJIEHHE (DHJIOTEHETHYECKUX PSIIOB H
oOHapy»KeHHe MOoCJeOBaTENILHOCTH HCKoMnae-
MbIX (QOPM.

HMckonaemble nepexonubie ¢op-
M bl — gopmbt OpeaHu3mos, codemaroujue
npusHaku 6osee OpesHUX U MONOTbLX epyni.
[ToHCKH M JeTajibHble OMMCAHHSi TakKHX (OpM
CTy?KaT BXKHBIMH METOIAMH BOCCTaHOBJIEHHS
(unoreHesa OTAENLHbLIX CPYMIL.

A — nepexonsas gopma OT pui6 K Ha3eMHBIM NO3BOHOYHBIM —— NIeBOHCKas uxTuoctera ([chthyostega); b — npooGpa3 ne-
pexonHo# GopMBl OT PENTHIIKI K IITHLAM — K0peKasi nepsonTuua (Archaeopteryx), B — nepexonnas GopMa 0T penTHaHi K
MJEKONHTAIWKM — 38eponofeGuas pentuaus 13 rpynnst tepancua (Lycaenops) (no UK. lilmansrayseny, 1969; A. Po-

mepy, 1968; P. IMNMurepcony, 1978)
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SIpkHii  mpeacTaBuTeNlb  MEPEXOIHBIX
¢dopm — uckonaemass Ichthyostega  (puc.
6.3), no3poJisiioilan CBA3aTh phi0 C Ha3eMHbI-
MH TM03BOHOYHbIMH. HaunGonee npeBHue Ha-
3eMHBIe MO3BOHOYHBbIE M3 Tpynmel creroueda-
JIOB TaK)Ke COXPaHsIlOT HEKOTOphle pbli600O-
pasHble YepThbl.

[TepexomsbiMy (popMaMH OT PENTHIHH K
NTHUAM SIBAAIOTCS  IOPCKME  MepPBONTHLbI
Archaeopteryx ¢ DJIMHHBIM, KaK Y PerTHIIHH,
XBOCTOM, HECPOCIIHMHCA TMO3BOHKAMH H
6proluHbIME peGpamy, pa3BuThLIMH 3yGamu. Ho
570 ObUIH y)K€ HACTOsILLME MTHLbL: TeIO MOo-
KPbITO XOpOLIO Pa3BHTHIMM TEpbsMH, repen-
HHEe KOHEYHOCTH TMpeBpalleHbl
KpbWibsi. [locnemHuii M3 paccMarpuBaeMbix B
3TOH CBSA3H NMpHMepPOB — 3BeporionotHas per-
tvusi Lycaenops w3 rpynnsl tepancui. Pas-
BUTHe Gosblioi 3y6Hoil kocTH (os dentale),
BTOPHYHOFO KOCTHOrO HEGa, THMHYHAsA s
MJIEKONHUTAIOLMX AuddepeHIMpoBKa 3y60oB Ha
KJIBIKH, pe3libl H 3ape3ioBble 3yObl, KaK H MHO-
rHe apyrue Yeprhbl, xesany oOIHH 06JIHK 3TOro
>KHBOTHOTO TOXOXKHM Ha XMIUHBIX MJEKOMH-
taoimx. Ho 1o psity OCHOBHBIX Y€pPT CTPOEHHS
1 06pasy »KH3HH 5TO OblJIH HACTOSILLHE PerTH-
JIHH.

B Hacrosiililee BpeMsi OnuCaHbl H MHOCHe
JpyrHe HCKoraemble nepexonusie (Gopmbl He
TOJILKO KPYNHBIX (THIbI, OTPSi/bl, KNACcChl), HO
W Gonee MesKux (OTpslbl, cemeficTa) rpymnn
»KMBOTHOIO M pacTHTeJibHOro Mupa. Hecneso-
BaHHE MepexofHbiX (POPM — BaXKHBI METON
M3yUEeHHS] SBOJIIOLIHOHHOTO MpOoLEecca.

[TaneoHTONOTrHYECKHE pAnbl —
padeL uckonaemsLx opm, C8A3AHHLLX Opye €
Opyeom 6 npoyecce 360A104LUL U OMPAKHCAr0-
wue xod ¢unroeenesa. I'lo yncyy HaHgeHHbIX
MPOMEXYTOYHBLIX 3BEHbEB TAKOH Psifi MOXKET
6biTh Ooslee MM MeHee NOAPOOHBIM, HO BO
BCEX CJIyyasix 9TO JO/KeH ObiThb HMEHHO Psill
dopM, OJIH3KHX HE TOJIBKO OCHOBHbIMH, HO H
YaCTHBIMH IETAJISIMH CTPOEHHS H, HECOMHEHHO,
reHeaNorHyeCKH CBSI3aHHBIX Apyr C APyroM B
NpoLeCcce 3BOJIOLHH.

Takue psabl HCKOMNaeMbiX MPEeIKOB OCO-
GEHHO MHTEPECHO aHaJIM3HPOBATh C 3BOJIIOLIM-
OHHOHM TOYKH 3pEHHSA B OTHOLLIEHHH COBpEMEH-
uuix GOpM: HOCTYMHOCTb Aisl MIyOOKOro aHa-
JIH3a 3aK/II0YHTENbHOr0, COBPEMEHHOr0 HaM
3BeHa LIEMNHU NOo3BoJseT NyyLie NOHATL 0COOeH-
HOCTH Pa3BMTHSI BCErO 3BOJIIOLIHOHHOIO psifia.

B THIHYHbIE'

K HacrosilieMy BpeMeHH H3BeCTHO HEMAJIO
NajieOHTONIOTHYECKUX PSLOB (Hanpumep, Jo-
ajgeii, HOCOPOroB, CJOHOB). AHanu3 3BOJIO-
LIHOHHOTO psAza Jowaneit (puc. 6.4) nayar eilie
HCCJIeIOBaHUAMYH OCHOBATeJIsi 3BOJIIOLIMOHHOH
naneontonorun B.O. Kosanesckoro (1842—
1883).

Ha npHMepe aHanH3a CTBOJIA JIOLLAIHHbIX
BHIHA [OCTENEHHOCTH IMPOLECCa 3IBOJIOLMH!
CMeHsIIoLHe APYr Apyra HckKonaemble (Gopmbl
npuobperanu Bce GoJiblee CXOACTBO C CoBpe-
MeHHLIMH. [1py cpaBHeHHH 30LIeHOBOIO 90rHI1-
myca ¢ COBPEMEHHOH JIOLIAbIo TPYMHO YOeny-
TEJILHO JIOKA3aTh HX (DUIOreHeTHYeCKYIO CBSA3b.
Hanvyve MHOTHX MOCJIENOBaTeNIbHO CMeHsIo-
IHX apyr Apyra ¢opM Ha OOIIMPHLIX MpPoO-
CTPaHCTBAX PsAia KOHTHHEHTOB (9BOJIIOLHS J10-
113JleHd MPOHCXOaHJa B OCHOBHOM B CegepHoii
Awmepuke u EBpasuu, xors HekoTopbie Gopmbl
npouukay H B FOxHyio AmMepHKy) no3sonuio
NoCTPOHTh (GHIOreHETHYECKHH PSl C BBICOKOH
CTENeHbI0 aocroBepHoctH. Ha 31oM ke npH-
Mepe BHAHO, YTO, CTPOro roBopsi, peub HET He
MpocTo 0 psijie (hopM, a 0 Gosiee CIOKHBIX MPO-
CTPaHCTBEHHO-BPEMEHHBIX OTHOLUEHMSIX Pyl
PasBuTHe TakHX CMEHSIOLIMX ApYr Apyra my4-
KOB (BeepoB), GOPM Ype3BLIYAHHO XapaKTePHO
LIS OTHe/IbHBIX CTBOJIOB J10OLIX TPyl B Mpo-
Lecce SBOJIOLHH.

[TocnenoBatenbHOCTH HCKO-
naemblx ¢ o p M. [laneoHtosornyeckue pssl
KOHCTPYMPYIOTCS Ha OCHOBaHHH aHallW3a OT-
NENBHBIX Pa3pO3HEHHBIX HAXONOK, OTHOCALLMX-
csl K pa3HeiM TepputopusiM. [1pu 3TOoM BCerna
BEPOATHO, YTO KakHe-TO (hOPMbl, XHBLIHE B
MPOLLIOM, BHINANAIOT H3-33 OTCYTCTBHS AOCTaA-
TOYHO NpenCcTaBuTeNLHOrO Marepuana. Onua-
KO COBPEMEHHasl MajIeOHTOJIOTHS [aeT eille
OJIHO HEOMpPOBEPIKHMOE JOKYMEHTaJIbHOEe CBH-
JIETENILCTBO  3BOJIIOLIHOHHBIX POLECCOB, MPO-
TeKaBLUMX B OTHEJIbHBIX Tpymmnax.

TlpH onpeneneHHbIX 61aronpHATHLIX YCJI0-
BHSIX COXPaHSIOTCS B HCKONaeMOM COCTOSIHHH B
ONHOM M TOM K€ MeCTe BCe BhiMepLiHe (OpMEL.
[lpy MOCJIOIHOM aHajH3e TaKHX OTJIO?KEHHH
MOXKHO TIONYYHTb HCTHHHYIO NOCJIeNoBaTelib-
HOCTh BO3HHKHOBEHMSi M H3MeHeHHsi (OopM B
sposmoLHH (puc. 6.5).

[Tpu ananu3e nocsieloBaTeJIbHOCTH HCKO-
naembix (hopM BO3HHKaeT BO3MOXKHOCTH Orpe-
[IEJIUTL PEasIbHYI0 CKOPOCTh MPOTEKaHHsI 3BO-
JIOLIMOHHOTO npouecca (noapobuee cm. r. 15,
16). Tlo noBomy psoOB HCKOMAaeMbIX MOJUTIO-
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[l} JIMCTOSIAHBIC
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P u c. 6.4. IBosoLMORHOE APEBO CeMelCTBa Jiolanuubix (Equidae). BuaHe! nocTenerllasi CMeHa JIMCTORIHBIX
(opm TPaBOAAHBIMK H COKPALLEHHE YHC/IA NabLeB OT naTH ao oatoro (no [x. Cumncony, 1948, ynpouierto):

1 — Eohippus; 2 — Miohippus; 3 — Parahippus; 4 — Pliohippus; 5 — Equus

ckoB M.H. Llimanbraysen (1884—1963) nu- U3yyenue cmMeun ¢aop w
can: «Bpsin i BO3MOXHEI eille Gonee 00BEK-  hayh, 3B0NIOLUYE F3KOCHCTEM. B no-
THBHLIE JIOKA3aTENLCTBA CYLLCCTBOBAHMS 3BO-  cnenupe necATHIIOTHS B H3YYEHHH HCKOMNAeMbIX

THOLHHY . OCTaHKOB NOCTUrHYTHl Gonblie ycriexy. Me-
TOAB! PACTBOPEHUA OKPY»KaloLleH noposabl rno-

' lInmarveayzen H.H. Tpobrembl fapBHHH3ME, 3BOJISIIOT BOCCTAHABJIHBATL [laXKe OYeHbL TOHKOe

JI., 1969. C. 74. CTPOeHHe BhIMepPINHX MHKPOCKOMHYECKHX Op-
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P u c. 6.5. [NTocsienoBaTenbHOCTL HCKOMaeMbiX opM
BEpXHEMJIMOLIEHOBBIX MOJLTIOCKOB pona Gyraulus u3
Llitafinxaiima (Broprembepr) (no .M. Llimansray-
3edy, 1969)

ranu3mos (puc. 6.6). Ilpumenenne naneomar-
HUTHBIX, MaJeOXHMMHYECKHX, paaxoaBTorpadu-
YecKHX M [PYrHX MeTONOB MCCJIEeOBaHHs IO-
3BOJI€T BLIICHHTH OCOOGEHHOCTH MPOLVILIX
KJIHMATOB H YCJIOBHH CyLECTBOBAaHHs, HAIpH-
Mep COJIEHOCTb TOrO WJIH HHOTO Y4acTKa OKea-
Ha, TemrepaTypy BOJHI, FA30BbIH COCTaB aTMo-
cepol. I1poBenenue Gosee LHPOKHX NEOJIOrH-
YeCKHX W MaJCOHTOJOTHYECKHX HCC/IeNIOBaHHH
Jlaet HeCJleoBare/isiM Bce BO3pacTaioiliee Yuc-
J10 HekornaeMmbiX ¢hopM (puc. 6.7). Bee 3t0 cy-
ILIECTBEHHO YMEeHbLIaeT «HernoJIHOTY TeOJIorH-
yeckoii ieronucy» (Y. JlapBuH), X0Tsi, KOHEY-
HO, He JIHKBHMJMpYeT €€ TNOJIHOCTbIO (Tabi.
6.1).

HMuorna BO3HHKAeT peanbHas BO3MOXK-
HOCTb JETalLHOH PEKOHCTPYKLHMH 3KOCHCTEM

5-3011

P u c. 6.6. YBesmueHHbilt pa3pe3 HCKOMaeMoro Ko-
pasunia. [To ukcay CyTOuHBIX C/IOEB POCTA B CTEHKE
CKEeJIETHBIX [JIACTHHOK OBbLIO YCTAHOBJIEHO, YTO B
neBone rop cocrosn u3 400 pue#t, a B KapGo-
He — u3 390 (u3 M.®. HBaxnerko 1 B.A. Kopa-
6esibHuKoBa, 1987)

npouwioro ( puc. 6.8), BbIsICHEHHs! HX NOCJIEN0-
BaTeJbHOH CMeHb! B NPOLECce 3BOJIIOLHMH KOH-
KpeTHbIX yuacTkoB 3emnu. Takue nocnenosa-
TeNbHble PEKOHCTPYKLUMH KapTHH MpOLLIOH
YKH3HH SBJSIOTCS MOLIHBIMH HHTErPHPOBAHHbDI-
MH METONAMH H3yYyeHHsl OCHOBHBLIX Harpapie-
HMi Pa3BUTHS XKH3HKU HAa 3emJie (CM. Takxke M.
4, 19).

SlBasiAcb BeQyiMMH MPH HM3y4yeHHH I1PO-
LIeCCOB MAKPO3BOJIOLMOHHBIX (TEKYLIHX OObIY-
HO B MacluTtabax COTEH THICAY — COTEH MHJI-
JIMOHOB JIET), NAACOHIMONOSUYECKUE METO-
bt He mo2ym Golmb npumerensl, KaK npa-
BUNO, NPU USYHEHUL MUKPO3BOMIOYLLOHHBLX
npoyeccos — BO BPeMEHHLIX MacLTabax co-
TEH W THICHY JIeT.

Buoreorpaduueckue meronpl. bBuoreo-
rpausi 1aeT B PyKH HCClenoBaTesell METOMIb,
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Puc. 6.7. Qunorenernieckoe [peBo PenTuiMii HAMAIHO HILMIOCTPHPYET 3HAYEHHe M3YYEHHS BbIMEpLUIMX
rpynn A/ist BOCCTAHOBJIEHHs! (HioreHesa rpynnbi B Lesom. CoBpemenHbie KPOKOMIBI (M NTHLbI! ) OKA3bIBaIOT-
C# NOTOMKAMH NpeXie MOLIHO Pa3BHTOI rpynMb! apXeo3aBpos (M0 AAHHBIM PA3HBIX 4BTOPOB)

MO3BONSAIOLLHE MPOAHANH3HPOBATL OGLIME XOT
SBOJIIOLMOHHOIO [1POLIECCa B CaMblX pPa3HBIX
Maciitadax.

Ta6nuua 6.1. Oueska noanoTsi
COBPEMEHHBIX NaNeOHTOJIOrMYECKHX NaHHbIX
N0 HEKOTOPLIM rpynnam (N0 AaHHBIM
pasubix aBTopos u3 M. Pumiu, 1985)

['pynna Inoxa YHCNO H3BECTHBIX
¢dopm ot npeano-
naraemoro obule-
TO YHCJIA CyLIecT-
BOB2BIUHX, 108,

%

Panvonsipyun Heoren 2
AMMORMTBI IOpa 3
Qopamutnde- |Iepmb 4
pbi

» Heoren 23
Muekonurao- |Souen 28
LHe

Monnocku IMencunwBarus 34

» I'lnuo-runeicro- 45—73
LieH
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CpaBuenue dnop u dpays. O mac-
WTabax 3BOJIOLMH, CBA3aHHBIX C BOSHHKHOBE-
HHeM UeJbX Gnop u (ayH, MOXKHO rOBOPHTH
Ha OCHOBaHHH H3Y4yeHHsl 0COOeHHOCTe i pa3BH-
TH5l COBPeMEHHbLIX KOHTHHEHTOB 3emnu (CM.
puc. 6.1) B conocraenenny ¢ aHanIH30M UX Ha-
CeJIeHHS.

B KoHue tpuacosoro nepuona I'anres ua-
YaJla paCcKaNnbiBaTLCA HA IBA CBEPXKOHTHHEHTA:
ceBepHblit — JlaBpasuio, woxHbii ~— [oHgBa-
Hy. [onzBana, B cBOW ouepens, pasnenwnack
Ha HOxHoamepuKaHo-adpUKaHCKHE  KOHTH-
HEHT, ABCTpaJIHIO BMecTe ¢ AHTapKTHIOH H Or-
POMHBIH OCTPOB, KOTOPBIii MHOTO JIET CIYCTS
«npu4aant» K Asum, 06pasyst Munocran (cm.
puc. 6.1).

B konue 1opckoro nepuona Jlappasus Ha-
YHHaeT packaneiBathesi Ha CeBepHyio Amepu-
ky # EBpasuio. Ho KOxnasi Avepuka u Adpu-
Ka (Bmecte ¢ Maparackapom) eilie 0Gpasyior
MOHONUT. CJieibl 3TOr0 GLLIOrO €HHCTBA CO-
XpaHsloTcsi B coBpeMeHHOW thayHe. TakoBwi
silepHLbl — Wryansl Manarackapa u FOxxHoii
AMepHKH, MHOTOYHCTIEHHBIE COMOBBIE W Xapa-
UHHOBHHBIE PLIOE! IOxHO#H AMepriky u Adpu-
KH. Burxadiumit popcTBeHHHMK ad)pHKaHCKOG
wnopueBoH nsirywky (Xenopus) (ctporo ro-
BOpSi, 3TO He HACTOSIAs JIATYLIKA) — CypH-
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P u c. 6.8. MaTepHaJ st PEKOHCTPYKLIMM IKOCHCTEM MPOLLIIOro: OCHOBHbIE MHKPOHCKOMA@MbI€ BEPXHENO 210
kem6pus Yuypo-Maiickoro pa¥iona, BocTounas Cu6ups (no A.D. Beiicy, 1993)

HaMcKas »aba (Pipa), BHHALIHBaIOLAs Ha
ClHHE Pa3BHBAIOILMECS HKPHHKH. A BOT 10X-
HOAMEPHKAHCKUX MapaloKcaibHbIX 2Kab, y Ko-
TOPBIX, KaK y XKMBYLIHX Y HAC YECHOYHHLL, FO-
JIOBACTHK GoJibllie B3pPOCJ]Oi 0COOH, H 3HIE-
MMYHBIX MyCTHIHHBIX 2kab ABCTpasIiH CBA3bIBA-
et ropasno Gosee OTHalleHHOE POACTBO. ITO
NOHATHO — AHTapkTHIa ¢ ABCTpajHed yxe
otpenuauchk (HO B ABCTPalHiO yXe yCrneju
NPOHHKHYTh MPEJKH aBCTPAIMHCKHX CyMYaThbIX,
MOX0XKHE Ha HbIHE MMBYILHX aMEePHKaHCKHX
OMOCCYMOB).

B KoHLe Mesna — Hayane MajleoreH-Heo-
reHa pacriofioKeHHe MaTepHKOB HayHHaeT
NpUGNMKATLCA K cospemenHoMy. Bosnnkaer
AtnautHyeckKuil OKeaH, MNMOKa ele He O4Y€Hb
LIMPOKHIl (yepe3 Hero, BHAMMO, Ha KaKHX-TO
nnapyuux octpoBkax u3 Adprku B lOxHyI0
AMepHKy NepeGHPaloTCs PUMHTHBHBIE 06e3b-
SIHBI 1 [peBecHble nHKoOpasbl). Hayunaer Ha-
MeyaThCsi pa3phiB Mexay Asctpanuedl M Au-
tapkTiaol. Manarackap otpuiBaercsi 0T Ad-

PMKH M CTAHOBMTCS 3allOBEJHHKOM IPEBHHX
¢opm. Mnpoctan iprxkercsa Ha ceBep, YTOOH! B
KOHLIE KOHLOB, CTOJIKHYBIUMCH ¢ Asued, 3a-
KpbITh IpeBHee mope Tetne u nopomuts 'ima-
nau. Ho JlaBpasus elue He pasje/iniach OKOH-
.yaTesibHO, ¥ 06MeH Buamu mexay Crapbiv H
HoebiM CeeToM Npopo/Kaercs.
[TpoaHanu3ipyeM HECKOJILKO TpHMEpOB
cXonctBa H panquﬂ HaceneHusd OTAEJbHBIX
TEPPUTOPHI C SBOJIIOLIHOHHOH TOYKH 3pEHHMs.
dayHa MJIEKOINHTAIOWMX, XapakTepHasi s
Bocrounoii EBponbl, coxpaHsiercsi B OCHOBHOM
taKoii xe 1 3a Ypanom — B CepepHoii AsuH.
910 06 BACHAETCS TEM, 4TO Ha BCeil OMPOMHOH
tepputopur CepepHoil EBpa3nH HeT 0COOBIX
nperpag Ansl paccesienHsi KpyNHbX H CPeHHX
110 BeNHuHHe MmJyeKonuTamilux. PayHa mieko-
nuraomx CepepHoil AbprKH oueHb GIH3Ka K
takoBoii CeBepHoii A3uH, ¥ pa3jiHyHe He Mpe-
BLILLAET, KaK MpaBuio, poposoro pawra. [as
dayns CeBepHoii AMepHKH, TaK 2Ke KaK H U1l
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Puc. 6.9. Cesepnas Ameprka ¥ A3usi HEOHOKPATHO COENHHSITHCE TeppHTOpHEH DepuHIuK, B CBA3M C yem
CT2HOBHJICS! BO3MOXHLIM LUMPOKHH O6MeH (ayH. IToJioXeHHe XKMBOTHBIX HA PHCYHKE COOTBETCTBYET Harpas-

JieHuio agrKenus BHAOB (no k. Cumncony, 1983)

(aynn1 Ceeproii EBpasuu, xapaktepHbl Takke
MJIEKOMNHTAIOIIME, KAK JIOCH, KyHMLbl, HOPKH,
pocomaxu, Genble MeNBefy, NMUUIYXH, JETArH,
OYPYHIYKH, CYPKH, CYC/IHKH M MHOTHE JpyrHe
Gnuskue Qopmel. CxoacTBo ¢aynbl paccmat-
pPHBaEMbIX TEPPHTOPHH OMNpeaensieTcsi TeM 06-
CTOSITEJILCTBOM, YTO CPABHUTEJILHO HENABHO
CYLLeCTBOBAJI LUMPOKHH «MOCT» MEXIy OTie-
JIEHHbIMH HblHe KOHTHHeHTamu Eppazuu u Ce-
BepHOil AmepukH — Bepunrua (puc. 6.9).
Bcero nuis MHAIMOH €T Ha3aj, KaK NoKasbl-
BAIOT MajieoreorpaHyeckue aHHele, 3TH KOH-
THHEHTb! ObINH CBSi3aHbl JIPYr C JPYrom.
Cpapnnm ayny mnekonurawiux Cesep-
Ho# M lOxHoi Amepuku. Hecmorpsi na 6onb-
LLY0 TEPPHTOPHAJBHYIO GJIM30CThL 3THX KOHTH-
HEHTOB, pasJMyusi Mexny QayHamu OKaabl-
BAIOTCS OFPOMHBIMH: €CJIH TNpPH CPaBHEHHH
Gaynbl mnekonuraioux CesepHoii AMepHKH 1
Cepeproit Espasuu Mpl  o6HapyxuBaem B
CesepHoit AMepHKe TOJNBLKO TPH SHAEMHYHBIX
cemerictea (tabn. 6.2), to B IOxHOI Ame-
prke — 6onee 10, a 4YMCIO 3SHIEMHYHBIX
ponoe nocturaer 80%. Tonbko 3nech MHBYT
Jenususl (Bradypodidae), mypasbens (Myr-
mecophagidae), Gponerocupi  (Dasypo-
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didae) — npescTaBuTeNH OTPSIA HEMONHO3Y-
ObIx Mnekonuraouwmx. He Menbiune ornuunst u
opuutodaynnb KOxHoi AMeprku. Takoe croe-
00pa3He YKHBOTHOTO HaCeNleHHsl 3Toil yYacTt
MNaHeTbl OOBACHAETCS TEM, YTO Ha MPOTsHKE-
HHH [IECATKOB MUJLIMOHOB JieT [OxxHas AMepu-
Ka Oblj1a MMOJIHOCTBIO H30JMPOBAaHA OT OCTallb-
HbIX KOHTHHeHTOB. Heckonbko pa3 Bo3HHKaB-
WHH y3kuit [lanamckuil nepelleek He Mor
obecneynTsb IHPOKOro o6Mena (hayHoil.

B cxonHOM mosioxKeHHH OKa3anach 1 ABCT-
panusi: Ha nporsbkeHuu Gosee 120 mau ner
OHa HE COEHHAJACH C APYTHMH MaTepHKaMH.
3a 370 Bpemsl Ha ABCTPANMICKOM MaTepHKe
CaMOCTOATENIbHO, 0e3 BJMAHHS CO CTOPOHDI
APYruX (hayH, pas3BHBAIMCh CyMyaThie H K0au-
Hble MeKonuTaoiye. B cospemennoii hayne
ABCTpanyy MOXHO BBICJIUTH KaKk Obl YeTbipe
3Tana BCeJIeHHs:: HA MepBOM 3Tare Tyaa Mpo-
HUKAH (MM COXpaHMNHCB?)  cymuyaThie
(Marsupialia) w opsonpoxomsble (Mono-
fremata), naeuive K HaCTOSilEMy BpeMeHH
MHOKE€CTBO PasHoOOpasHbIX BHIOB, POJIOB, Ce-
meficte. Ha BTopom stane, Bo BpeMsi onHOro
H3 CHJIBHBIX TOHMWXEHHH YypoBHsS Muposoro
OKeaHa (HECKOJIbKO MHWJIJIHOHOB JIET TOMY Ha-



3aj), Nno BO3HUKLUEMY TOrna CyXOMyTHOMY MOC-
Ty u3 KOxkHO# A3uM TyAa NPOHHKIIH HEKOTOPbIE
rpbiaynbl. K HacTosilieMy BpeMeHH 3TH rpbidy-
Hbl MpeJcTaBaeHbl 26 BHAaMH MbllLel, a TAKKe
LIeCTHI0 3SHIEMHYHBIMH ponamH (606poBbie
MBILLH, LENKOXBOCTbIE KPLICH!, TYLUKaHYHKOO6-
pasHble KpbIChl U Ap.). Tpetu# 3tan BcesieHHs
MJIEKOMNHTAWIIKMX B ABCTPajiHI0 — [HKas CO-
6aka aunro (Canis dingo), nonasliiasi Ha KOH-
TUHEHT, BHIHMO, BMECTE€ C YeJIOBEKOM He-
CKOJILKO JIeCITKOB Thicsiy JieT Hasan. Hakowel,
y)Ke B Haie BpeMsi B ABCTpanuio ¢ MOMOLUBIO
yeJIOBeKa MONajy U XOpOLIO NMPHXKHIIHCHL KPO-
JIMKH, OJIEHH M HEKOTOpbie ApYrHe MJIeKOIH-
TaoUHe.

Tabnuua 6.2. XapakrepucTHKa OCHOBHBIX
daynucTHuecKux obnactert 3emau

Obanacts OCHOBHBIE IHACMHYHbIE [PYNIbI

N03BOHOYHBIX MHBOTHLIX

lonapkryka Bo6pbi, KpoTbl, TYLIKaHYH-
KM, TETEPEBHHbIE, raraphi,
YUCTHKOBBIE, OCETPOBBIE, JIO-
COCEBbLIE, LIYKOBHIE, KOJIOLL-

KOBbI€ M [Ip.

Hnpo-Manaii- JlonronsTsl, L1€PCTOKPbLIbI,
ckas  objacTh H|Tynail¥, ru66OHBI, CJIOHBI, HO-
Sduonus copory, 4eJ0BeKoOGpasHbie
06e3bsiHbl, JIEMYPHI, SLIEPbI,
JAHKOGpasbl, MPLITYHYHKH, Le-
CapKH, CTpaychbi, KHTOM/IaBbl,
NTHLbI-CeKpeTapH, 6aHaHOEAbI

Onoccymbi, LIEHOJIECTH,
BaMMHpbi, HEMOJHO3YyOblE, Jie-
HHBLbl, GPOHEHOCLbI, MOPCKHE
CBHMHKH, LIMHIIMIUIOBbIE, ary-
TH, HYTpHH, LIMPOKOHOCHIE
06e3baHbl,  CTPayChl-HaHAYy,
THHAMy, TOALMHbI, KONHOPH,
KaliMaHbl, YellyHyaTHHK

Siuexknanyuiye  MJEKOIH-
Tallle, CyMyaTbie, COpPHbe

Kypbl, 3MY, Ka3yaphbi, paWckHe
TNTHLBI, FAaTTEPHS

Heotponuka

Ascrpanufickas
obnactb

Bhillie Mbi OCTaHOBHJIMCH JIHLIbL Ha Xapak-
TEPHUCTHKE pacripefiefieH s BLICILHX TO3BOHOY-
HbIX (B OCHOBHOM MJIEKOINHTAIOUMX) MO Py
3ooreorpaduyeckux obnacredt 3emnu. Takoil
K€ aHaJIi3 BO3MOXKEH H Jy1si pacTeHuii (TabJ.
6.3). Bce 3710 nokaswiBaeT, KaK 1mecHo C643a-
HoL ocobeHHocmu 6udosoeo cocmasa om-
deabHbIX pAlOHO8 nAQHembl € ucmopuel
IMmux MmMeppumopul.

Puc. 6.10. CoBpemeHroe pacrpocTpaHeH1e mnpe-
cHoBosiHbiX curoB poma Coregonus Ha BpuTaHCkuX
octposax (no H.A. Bo6putickomy H ap-, 1946):

| — pacnpocTpauenie COBPEMEHHBIX BHA0B; 2 — ObiBllias
TEPPHTOPHA CyllH; 3 — COBpEMeHHasn CyIlia

Ta6nuua 6.3. XapakTepHcTHKa OCHOBHbIX
daoprcTHieckux obnacreii 3eman

Llapcrea OCHOBHBIE IHACMHYHBIE FPYMIb!
BRICIIWX DACTEMHH

ViBoBbie, Bepesoswie, Dby-
koBbie, Opexosbie, JIHOTHKO-
sbie, Mapesbie, KamMHenoMko-
Bole, opeyapkoesie, [lepso-
LBeTHble, KpecTolseTHbie

KaktycoBbie, Bpomenve-
Bbie, Hacrypuuesbie, Link-
nanToBuie, KannoBbie, Mapk-
rpaBuesble, KcupHaoBeie H ap.

Jsykpbinonnoansie, Ilanaa-
HYCOBBIE, HenenrocoBbie,
Paddnesnenbie, Anorororo-
HoBble, BanaunoBeie, CanuHno-
Bbie, JIaBpoBbie

[Tporefitibie, Bepeckosbie,
PectunreBbie, AMapu/IHCO-
Bbie, Hcronoseie, PytoBbie,
Hpucosbie

Kasyapunosbie, Lledanoro-
Bbie, I'pemannposuie, TIyne-
HHEBbIe

lonapkruueckoe

HeoTtponuueckoe

[MTaneorponuye-
cKoe

Kanckoe

Agcrpanuiickoe

Oco6eHHOCTH pacnpocTpaHe-
Hus 6nu3KuX ¢ opM B HEKOTOPHIX pekax
Aurnuu ¥ Hpnanguu B Hactosiuiee Bpems
BCTPEYAIOTCA TPHW BHAA MNPECHOBOIHLIX CHIOB
pona Coregonus (puc. 6.10). Mecra ux Ha-
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Gﬂm 1 Bun
Y 2 suma
3 Buna
B 4 Buna

Puc. 6.11. Apean pona kopossikoB (Verbascum). TInoTHOCTE LUTPHXOBKM MPONOPLHOHANLHA YHCJY BUHIOB,
ob6utaoux B naHHom pervore (u3 AWM. Tonmayepa, 1976)

cTosilero OOMTaHHsl NMOKa3aHbl Ha KapTe Kpy-
Xoukamu. B nemaBHem npouuwiom Bcsi Ceee-
po-3anagHas Eepona Gbuia HECKONBKO MNpH-
NOAHATA HAJ YPOBHEM OKeaHa (10 CpaBHEHHIO
¢ coBpeMeHHbIM nonoxkenuem). Ha mecre Mp-
JIAHJICKOrO MOPS Toraa AoJKHa Oblna pacrosna-
ratbCs 60sbLIAs JONHHA ¢ OTPOMHDBIM NPECHBIM
BOJI0EMOM, 0OOPA30BAHHBIM CTEKAILIHMHCS B
9Ty LONMHY pekamu. B 3TOM BOmoeme M 2xun
HCXOIHBIH TNPapPONHTENbCKHH BHI COBpEMEH-
HbIX cHroB. K3-3a npoHHKHOBEHHS MOPCKOH
BOIbI B LIEHTPANLHLIH BOAOEM OTAENbHLIE MMH-
TaKilye ero peky GbUTH H30JHPOBAHBI APYr OT
apyra. Ha npotsbkeHuy nocnenyroieil camo-
CTOATEJIbHON IBONIOLMH TPYNMbl H30JHPOBAH-
HbIX CHIOB NPEBPATHJIMChL B TPH Pa3HBIX BHIA.
ITOT npuUMep MNOKa3biBaeT, Kak C MOMOLLBIO
300reorpaHIecKiX JaHHbIX MOXKHO He TOJILKO
BOCCTAHOBHTL BO3MOXKHBIH X0l 3BOJIIOLHOHHO-
ro npotecca, HO H NOJYYHTh IAHHblE O TEMMaXx
SBOJIIOLHH.

Buoreorpaguyeckuii aHanua uHornza mno-
3BOJISIET BLISBUTb LIEHTPbl TPOHCXOXKIEHHS
rpynnel. Ha kapre Espasuu (puc. 6.11) Ha-
HeCeHbl apeajn BCEX BHIOB KOPOBSKa
Verbascum. T'lo koHuenTpauuy BHooB B Ma-
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noi A3uM MOXHO caelaTh O0GOCHOBaHHOE
MPeNNoNOXKEHHE O CYIUECTBOBAHHH  37€Ch
LIEHTpa He TOJILKO Pa3HooOpasHsi, HO H MPOMC-
XOXJEHHS] BCEro poja.

OctpoBHble Gopmb. dayHa wu
¢yiopa OCTPOBOB OKa3niBaeTcsi TeM Gosee
CBOe0OPa3HOH, YeM ry6rKe H oNIbIe 3TH OCT-
poBa GbUIH H30MHPOBAHLI OT OCHOBHOH CYILIH.
Tak, Hanpumep, CpaBHUTENLHO HEJABHO MOTE-
psiBLIKE CBf3b ¢ MaTepukoM DBpuranckue oct-
pOBa HMEIOT (hayHy ¢ HeGONbILHM YHCJIOM aB-
TOXTOHHBIX (BO3HHKILMX HMEHHO 311€Ch) BHIIOB.
K nocneaHuM OTHOCSTCS  Kyponarka-rpayc
(Lagopus scoticus), nsa BHIa NOJNEBOK, He-
CKOJILKO YK€ YIOMHHABIIHXCS MPECHOBOIHBIX
CHIOB, PSJL YJIHTOK H HEKOTOPOE YHCJIO BHIOB
MeJsIKHX HaceKoMbIX. C apyroii CTOpOHBI, NaBHO
060COOHBLIMIICS (DECATKH MHJIJIMOHOB JIET) OT
apuKaHCKOro mMareprka ocTpos Manarackap
HMeeT ayHy HaCTO/NBLKO CBOEOOPA3HYIO, YTO
BbllesIfeTC B OCOOYI0 300reorpauyeckyio
nonobnactb: U3 36 poONOB MNEKOINUTAOIHX 32
pona nneMuuHel, u3 127 popmoB NTHLL IHze-
MHYHA IOYTH [MONOBHHA.

JletanbHelfi aHaH3 OCTPOBHOI (hayHbl I10-
3BOJISET BOCCTAHOBHTH MyTH 3BOJIOLMH [PYI-



ne 6nu3kux eugos. Co spemenn Y. Jlapsuna
K/IACCHYECKHM MPHMEPOM TaKoro poja CyYMTa-
eTcs  9BOJIOLMA  ajanarocCKHX BbIOPKOB
(Fringillidae). 13 BUIOB 3THX BLIOPKOB OGHTa-
10T HbiHe Ha [ananarocax u octpoBe Kokoc (B
HECKOJILKHX COTHSX KujomeTpoB). Bospacr
[ananarocckux OCTPOBOB — He (Gonee He-
CKONbKUX MHJLIHOHOB JieT. Kakoii-To npenok
COBpPEMEHHBIX TananaroCCKHX BLIOPKOB ronas
CIOfia, BEpPOSTHO, 3aM0Jr0 10 IPYrHX BOPOOLH-
HbIX NTHLL ¥ OOHTaJ] B H3ONSLHH OT KOHTHHEH-
TanbHbIX BHIOB. DTOT MPEAKOBLIH BHI OCBOHN
NPaKTHUECKH BCE alaNTHBHbLIE 30HH (pHC.
6.12). OnuH M3 NpeIKOBbIX BHIOB rajanaroc-
CKHX BBIOPKOB nonan Ha octpoe Kokoc, e 06-
pa3oBaB HOBHIX (POpM, MOCKOJBKY, HECMOTPS
Ha pasHooOpasne MeCTOOOHTaHMH, OTIebHbIe
YyacTH BHAOBOro HaceJjieHHsi He H30JIHPOBaHbl H
MOTYT LUMPOKO CKPELUBATHLCS.

B nousTHe «OCTPOBHBIX (POPM> NOJKHbBI
6biTh BKAKOYEHH M OOGHTaTesu [JyOOKHX re-
LLep, H3ONUPOBAHHBIX rop H BojoeMoB. B ne-
wepHoil ¢ayHe BcTpeyaroTcs Qopmbl, NosBe-
HHE KOTOPLIX XOPOLIO OOBSCHHMO HepaBHel
3BOMIOLMEl OT POACTBEHHBIX (GOPM, MKHBYLUHX
B OKpecTHoOCTsIX neilep. Tak, Hanpumep, GJn-
XailliHe ponuyu OGHTaKoLleH B 3HAMEHHTOH
MamonTogoil neiepe B wrare Kentykku (Ce-
BepHasi Amepuka) crienoii puibnl (Amblyopsis
spelaea) — oGblyHble OGHTaTENIM BOLOEMOB
3toro paiiona. C apyroi »«e CTOpOHBI, Mneiep-
Hble OOHTaTe/lH MOTYT HMeTh OJIH3KOPOACTBEH-
Hble (opMbl Ype3BblyaliHO Janeko (YTo Koc-
BEHHO YKAa3biBaeT Ha HCKIIOYHTEJILHYI0 IpPeB-
HOCTb BCeJleHHs B neiliepbl). Tak, Hanpumep,
GmKaiiliye  POACTBEHHMKHM  €BpOIeHCKOro
nporesi ( Proteus anguinus) U3 Noi3eMHbIX BOL
IOrocnasun — amdubuu u3 poma Necturus,
oburaoine B CesepHoil Ameprke.

CxofHoe NoJoXeHHe CKIablBaeTCs TNpH
0OMTaHHH OPraHU3MOB B H30NIHPOBAHHBIX FOP-
Heix paiionax. Ckionsl Kunnmanmxapo 1 Ke-
HuH (AdpHKa), pasneieHHbIe BCEro TpeMscTa-
MH KMJIOMETpaMH [UIOCKOropbsi, HMEIOT CXO.-
Hoe HaceneHue. 18 BHIaM FOPHO-JIECHBIX MJle-
KonmuTalolkx (06e3bsiHn, OeJKH, naMaHbl H
Ip.) CO CKIOHOB ropnl KeHusi COOTBETCTBYIOT
18 651M3KOPOACTBEHHBIX, HO BCE XK€ HHBIX BH-
JI0B €O CKA0HOB Knnumanmxapo.

Bo Bcex ciyuasix pa3BHTHSi OCTPOBHBIX
ayn u iop nposBAsSeTCs HeHCTBHe NpPO-
CTPaHCTBEHHOH H30NALUHH KaK 3BOJIIOLHOHHOIO

dakropa (cM. r. 9). Muoro npymepoB aHaH-
3a HavasMibHbIX CTafHH 3BOJIIOLHH OCTPOBHBIX
HacesJeHHi MOXKHO coOpaTh M B Halle BpeMsi.
[1pu H3MeHeHuH 6HOChEpbl YeJOBEKOM BO3HH-
KAalOT HOBbl€ BOZHBIE GacCeHHbl, H30JIHPYIOLHe
paHee eIMHbIE TEPPHTOPHH, MOSBISIOTCH HO-
Bble HCKYCCTBEHHBIE MOPSi C OCTPOBamH pas-
HOH BEJIMUMHBI H CTENEHH H30JSLHH OT OKpY-
JKalolIMX MaTepuKoBbix Geperos. Bce 3TH u
nopo6Hble CHTYauMH MOTYT CTaTh HaCTOsiLEH
IKCIepUMeHTalbHOH JabopaTopyel B npHpoze
NPY H3Y4EHHH NPOTEKAHHsl HaYaJbHHX MPO-
LIECCOB SBOJIOLMH.

CeliyaCc BO3HHKJIO H HHTEHCHBHO pa3BHBa-
eTcsi  HOBOE  HarnpaBleHWe — Ouoreorpa-
¢uu — ocmposeras ~ 6uoeeoepagus  (P.
MaxAptyp, E.O. Bunbcon), Hayuaioliias 3ako-
HOMEPHOCTH 3BOJIOLMH OCTPOBHBIX (iop H
(ayH. ITokasaHo, 4TO Ha KaIOM JVIHTEJBHO
CYILIECTBYIOILIEM OCTPOBE YCTaHABJIHBAeTCH
paBHOBECHE B YHCJIE BHIOB, NONajaoilkX Ty/a
13 HCTOYHHKOB KOJIOHH3AUMH, H BHIOB, BbIMH-
paioillix B pe3ysbTate HeGOMBLIHX pasMepoB
oCTpoBa M APYrHX (aKTopoB.

[IpepblBHCTOE pacnpocTpa-
He HHe. YOemHTeNbHLIMH 3IBOJIIOLHOHHBIMH
«JIOKyMEHTaMH» Cay>KaT (akThl TaK Ha3blBae-
MOIO MPEPHLIBHCTONO pPacnpoOCTpaHeHHsi opra-
HU3MOB. B ncTOpuM Hauedi nnaveThl OObIYHbI-
MH OBbLIH CNyYaH, KOra OpraHH3Mbl, Hace/siB-
wye OonbliMe TEPPHTOPHH, HCYe3aH Ha
6oJibLIIeH YAaCTH NpEeXXHero apeana, He MpHCIo-
COOMBLUMCH K TeMNaM H3MeHeHusi cpejpl. Ta-
KHe BHIb! COXPAHSAIMCH JIHILIb B HEKOTOPbIX Or-
paHHYEHHbIX YHaCTKax, HMEIOLHX YCJIOBHS,
6aHakHe K npexxxuM. [1prmepoM Takoro poaa
s Eeponbl  siBasiercss  Anbnuiickas  ¢ay-
Ha — KOMIUIEKC BHIOB, LIMPOKO pacrnpoctpa-
HEeHHbIX BO BpEMs JIeHHKOBbLIX I€pPHONOB.
Ceiiyac 5TH BHAB! HACENSIOT JIHILL OTAE/IbHBIE
BbICOKOropHble yyactkd Auen, [lnpereeB u
Gonee HuaMenHbie paiionbl CerepHo#t EBporist.

Jpyroii npuMep — MaiCKHH  JIaHIbILl
(Convallaria  majalis), wWxpOKO pacnpo-
cTpaHeHHblii 0 JecHoi 3oHe Epponbl. B se-
cax Kapkasza ob6uTtaer oOuYeHb OJH3KMII BHJ
C. transcaucasica, Ha Jlanshem Bocto-
ke — C. Keiskei. Bo3amoxHO, 4YTO rpexie
JIaHzbIL OblJl LHPOKO pacrpocTpaHeH Mo BceM
JeCHBIM yMepeHHbiM paiionam CepepHoii EB-
pa3uy, HO BO BpeMsi HaCTyIJIeHHs JeaHHKa
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P u c. 6.12. luseprenuns napsunosbix Bbiopkos (Geospizinae) va I'ananarocckux octpoeax 1 o. Kokoc (1o

L. Jlsky, 1949)

Tomuura cTBOJIOB COOTBETCTBYET MHCAY COBPCMEHRbIX NORBHAOB, Jl015 IHIEMHKOB PACTET N0 MEPE YCHIICHHS H30MPOBAH-
HOCTH OCTPOBOB (Camoe GOo/bLIOE YHCIO IHACMHKOB XAPAKTEPHO A1 YANeHHLIX OCTPOROB)

CIJIOLIHOH apean Obln pa3opBaH; NaHAbILLIH CO-
XPaHHUNHUChL JIHIIL B HEMHOTHX Gonee Temibix
MecTooOuTanusax (MaHbwKypusi, 3aKaBKasbe,
Cpeausemuomopee). [locne orctynaeHus nea-
HHKa OT/EJIbHbIe YAaCTH MNPEeXIe eIHHOro BUIA
CTany pasBHBaThLCS CAMOCTOSITENLHO.

B CpennsemHomopre, Ha KaBkaze u Ha
Tepputopun IlansHero Boctoka Bo BpeMeHa
MOC/IEIHUX ONEIEHEHUH COXPaHSNUCEH TEIUIOo-
JiobuBbie (GOPMbLI, BbIMEPLIHE HA GONBLIKX
npoctpaicTeax Espasuu. M3yueHue Takux
6uoreorpaHuecKHX CHTyaUMi NO3BOJSICT MO-
3Harb OCOOGEHHOCTH PasBUTHSA OPraHHYECKOro
Mupa GOJIbLIKX MPOCTPAHCTB W MENKHX Y4acT-
KOB.

P e nu KT bl O duope u hayHe nanekoro
MPOULIOro 3eMiH CBHAETENLCTBYIOT H PEMK-
TOBble  (opMbl.  Peaukmer — omdenvroie
8u0bL UM HeboabuUILe 2pynnbl BUOOE € KOM-
NAeKCOM NPUSHAKOB, XApPaKmepHslx OAf
0aBHO BbIMEpUIUX 2pYynn NPOWALIX 3NOX.
Cpeny >XUBOTHBIX OJHOM M3 HauboJsiee sIPKHX

PeNMKTOBLIX  (hOpM  SIBASIETCSl  raTTepusi
(Sphenodon  punctatus) — enuHCTBEHHbIH
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NPeACTaBHTENb LIENOro MOAKNAcCa PenTHIIMH.
B Heli oTpaXkeHbl YEpPThl PenTHAMII, MKMBLUKX
Ha 3emNie IeCATKH MHIIIMOHOB NET Has3al — B
Mme3o30e (puc. 6.13). Tarrepusa xuBer B
rnyOoOKHX HOpax Ha ocTpoBax 3aauea [InenTn
(Homasi 3enaunmus). Hpyroii H3BecTHbIii pe-
JIHKT — KucTenepas pbiba NaTHMe pust
(Latimeria chalumnae), coxpaHuBLIasICS
MaJloM3MEHEHHOH C [IEBOHA B NyGOKOBOHBIX
yuacTkax npubpexxHslx Boa Bocrouno#t Ad-
PHKH.

Cpenu pacreHuil PeNUKTOM MOMET CYH-
TaTbes rubkro (Ginkgo biloba), HuiHe pacnpo-
crpaHeHHoe B Kutae 1 SINoHHM TONLKO KaK Jie-
KopaTtupHoe pactenne. O6JHK 3TOro pacTeHusi
JaeT HaMm MNpeICTaB/leHHe O APEBECHBIX (op-
Max, BLIMEPLIHX B IOPCKOM MEPHOJE.

3noxa cyuecrsoBanus JlaBpasuu u [oH-
JBaHbl OCTABWJIA MHOTO PENMKTOBHIX (OpM C
pasopBanHbIM apeanoM. TakoBbl OCETPOBLIE, B
nepeyio ouyepeab BecaoHoch! (oauH Bua B Ku-
Tae, npyrod — B Muccucunuy, 3THX NpecHo-
BOAHLIX pLIO Temeph pasfelsiloT OKeaHbl), W
uesbift ps amubuit. [uranTckas canamanipa
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Puc. 6.13. TNpumeps penvikroBeix (opm: A — raTTepus (Sphenodon punctatus), b — natnmephs
(Latimeria chalumnae), B — onoccym (Didelphis marsupialis), I' — ruukro (Ginkgo biloba) (n3 1.W.

Ilimanbraysena, 1969; A. Pomepa, 1969; JL.A. Kypcanosa v p-, 1951)

Takum o6paszom, Guoreorpacuyeckue Me-
Tonb! JAIOT BO3MOXKHOCTb M3yY€HHs] KaK Mak-
PO3IBOJIIOLMOHHBIX NPELECCOB, TaK W Mpouec-
coB mMukpoasosouun. B XX B. 0co6eHHO BO3-
JlaBpasuio: OCTaHKH TUraHTCKOH CaNaMakipbl poc/io 3HAYEHHE 3ITHX METOLOB B M3Y4YCHHH
obnapyxxernl B Llseiiuapuu. MMKPO3BOJIIOLMH, YTO HALWIO CBOE Bhipaxke-

M3yuenue peiukTOBbIX (HOPM MO3BOJNAET  Hue NaXKe B BOZHMKHOBEHHH CrELHABHDIX Ha-
CTpPOUTb OGOCHOBAHHLIE MPEANONOXKEHHS 06 npaBJeHHi Junamuueckoll 6uozeozpaguu
0GJIHKe JABHO MCYE3HYBLUMX FPyni, ux o6pase (M. Vaeapmu) u eeno- (¢hero)2eozpaguu
JKH3HH, YCJOBMSX, CYlleCTBOBaBIIKX Muniuo- (A C. Cepe6GpoBCKHiL).

Hbl JIET Ha3aj.
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cepiyac obutaet B Kurae (B Sinoruio, no-Buu-
MOMYy, 3aBe3ena YEJIOBEKOM), a ee OuiiKaHLuHi
POICTBEHHUK CkphiToxkaGepruk — B Cesep-
noit AMepuke. Ho korja-To OHH HaCeJIsiiH BCIO



Py c. 6.14. Cxema cTpoenns ckesieta nepe/sell KOHEYHOCTH NPEICTABHTENEH PAa3HbIX OTPSIOB MIEKONHTAIO-
uwx: A — ¢unsana (Balaenoptera physalus), B — rurantckoro 6ponenocua (Priudontes giganteus),
B — peokelt  Beuepruusl (Nyctalus noctula), I' — ropunnw (Gorilla gorilla), [l — Kpota (Talpa
eoropaea); E — cuByva (Eumelopias jubatus), )X — nowany Tpxesanbckoro (Eqguus przewalskii) (no

K. Xepaub, 1968)

Mopdonornyeckue meropsl. Hcnonsso-
BaHHe MOP(QONOrHYECKUX (CPaBHUTENLHO-aHa-
TOMHYECKHX, FHCTOJIOTHYECKHX M JIp.) METONOB
M3YYeHUs! 3BOJIIOLMH OCHOBAHO HA MpPHHLMME;
2nybokoe sHymperHee cxo00CMB0O Opeanus-
MO8 MOJCem nokasame pooCmeo Cpasrii-
B8aeMbLX (POPM.

[omonoruss opranos. Opeanubl ¢
ObLYLM NAQHOM CTNPOEHUS, PA3BLEAIOULECH
U3 CXOOHLLX 3a4QMKO8, HAXOOAWuecs 6
CXOOHOM COOMHOWEHUL C Opy2uml op2aHa-
MU U BbINOAHAIOWUE KAK CXOOHble, MaK u
pasauunble PyHKYUL, HA3LIBAIONCS 20MO-
A02uMHbIMY' . JIPYrUMY COBAMH, 3TO OPraHbi,

' C/I0OXHBIM OCTaeTcA BONPOC O COOTBETCTBHH
MEeX/ly TOMOJIOTHEH TeHOB M FOMOJOTHeli OpraHOB.
TH NOKATHS LI OTAANEHHO POACTBEHHBIX BUAOB HE
BCerfia COBNAJAIOT H3-32 CJIOXKHOTO B3aHMOZEHCTBHS
TeHOB B Ipolieccax mopdoreresa.
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HMeIoLHe rTy60KOe CXOACTBO B CTPOEHHH, OC-
HOBAHHOE HA €IMHCTBE NMPOMCXOXKICHHUS COOT-
BETCTBYIOLMX OpraHu3MOB.

Paznuytbie no BHeLIHEMY BHIY ¥ (DYHKLM-
sIM KOHEYHOCTH MJIEKOMUTAIOUMX COCTOAT M3
CXOAHBIX 3JIEMEHTOB: JIOMATKH, KOCTEH ruieya,
npenrnsieybs, 3ansicTbsl, NACTH, (HaNaHr najb-
ues (puc. 6.14). Bo Bcex cayyasx coxpausior-
Csl ©IMHBIN NMNaH CTPOEHHs!, CXOJACTBA BO B3aH-
MOOTHOLLEHHH KOHEYHOCTEH C OCTaNbHBIMYU
OpraHaMH ¥ OHTOT€HETHYECKOTrO Pa3BHTHS.

YcTaHOBNEHHE rOMOJIOrMM OPraHoB M03BO-
JISICT CEJIaTh BLIBOL O POJACTBE MCCIEMYeMbIX
OpraHu3MoB. KpyrnHbIM ycnexoM cpaBHUTENb-
HO¥M AHATOMHMH B MPOLLIOM Beke ObLIO, HANpH-
Mep, YCTAHOBJIEHHE MOMOJIOTHH CJIYXOBBIX KOC-
TOYEK MNO3BOHOYHLIX. CpaBHEeHHE CTPOCHHS Ye-
perna B psjy HU3WHX W BLICLUMX MO3BOHOYHBIX
(puc. 6.15) nokaseiBaeT, YTO y aKyJIOBHIX Pbi6
UGHTpalbHas H3 KOCTeH — Oyoyulas Hako-



P 1 c. 6.15. ToMOJIOrHA CJYXOBbIX KOCTOHEK cpefiHe-
ro yxa. CpaBHHTE/IbHO-aHaTOMHYECKHH PAlL NO3BO-
JISieT BOCCTAHOBHTL IBOJIOLIMOHHBIK NyTh CTaHOBJNE-

HHA  CJYXOBbX  KOCTOYEK  MJICKOMMTAKOLHX:
A — KOCTHCTOH pbi6bl; B — npecMblKaloWerocs,
B — mnekonutatowero (#3 H.H. Wopranckoro,
1979):

{ — KBaIpATHAs KOCTh — HAKOBAJLHS MJIEKOMHTAIOLIMX]
2 — COUNEHOBHAS KOCTh — MOJIOTONEK; 3 — rHoManaOy-
nsipe — CTPEMeuKo; 4 — 3yOHas KOCTh, & — ymioeas
KoCTh — Gapabanuas KOCTh MAEKONMTAIIMX; 6 — rHOHL

BaJIbHSl — 3aHHMAeT B yeperne BaxXHOE KOHCT-
PYKTHBHOC MOJIOXKCHHE, SIBJSISICH OHOH M3
MOLLHBIX KOCTeH uyepena. Y KOCTHCTBIX Ppbib
OHa PE3KO COKpalllaeTcsi B pasMmepax, coxpa-
HSIS1, OJIHAKO, BAXKHOE 3HAYEHHE B KOHCTPYKLHH
yepena. Y penTwiMil OHa PE3KO M3MEHCHA H

CTY>KHT PHIYAroM NpH MOABECKEe YeJIOCTH, 8y -

MJICKOMHTAIOLMX 3aHUMAaeT MeCTO B CHCTeMe
CJTyXOBbIX KOCTOYEK.

[lpumep rOMOJIOrHH Yy TNpenCTABHTENCH
LApcTBa pacTekuit npuBeleH Ha puc. 6.16.

IBaeHUe rOMOJIOTHH, HJIH FTOMOJIOTHYECKO-
ro CXoACTRa, HeoOXOAMMO OTJIMYATL OT FBJIE-
HHSl AHAJIOTHH, WM AHaNOTHYyHOro CXOACTBA.
AHalorHyHBE Opranbl JiHllb BHELIHE CXOAHBI,
YTO BHI3BAHO, KaK [MPaBWJIO, BLINOJHEHHEM
CXOMHBIX (DYHKLMI, 2 He OOLLIMM MPOMCXOMKIE-

Puc. 6.16. FoMonOrHA HEKOTOPBIX OPraHoB y pac-
TeHHii: A — NEpHCTO-CIOXKHBIH JIMCT ropoxa ¢ npH-
JIMCTHHKAMH ¥ YCHKaMy; b — KyBLIHH4YHKH HEMEH-
Teca; B — dellyiiKH Ha KopHesuiue, /" — creGne-
phle uewlyH xBoiua, J — koswouku GapbapHca;
E — noyeunble yelnyd. Bce 9TH 06pa3oBanus aBsi-
JOTCS BMAOH3MEHEHHAMH JIMCTOBO# MacThHky. To-
CTenerHblil NMEPEXoll OT ThMMHOK K JienecTkaM (XK) B
upeTke 6enoit KyBwMuku (Nymphaea alda) noka-
3LIBAET NYTh MPOMCXOXIEHHS ThuMHOK (no M.M.
[Tonsikosy, 1941; ®.H. INpaemuny, 1968)

HueM. JINsi yCTaHOB/IEHHS] POACTBA H BbIsICHE-
HUSI NyTEH SBOJIOLMM H3yYyaeMbIX [PYyMmn 3TH
opraibl He MMeloT 3Hayenus. Ha puc. 6.17
M306paXKEHbl  KOJIIOYKH aKaluH, 6Gapbapuca,
GOSIpLILIHHKA W eXeBukx. Bce 3TH Oprahbl
AHAJIOTHYHBIE W HE CBHAETEJLCTBYIOT O POICT-
Be paccMaTpHBaeMbIX (OopM, NOKA3LIBas JIHLID
CXOIHBIE HAMPABJICHHS MPUCNOCOGJEHHS!, Bbl-
3bIBaEMble B MPOLIECCE IBOJIOLHMH JCHCTBHEM
©CTECTBEHHOro 0T6Opa (COXpaHsUIUCH U MOJIy-
yanu pas3BuTHe (POPMBl PACTEHHH, 3alMLIeH-
Hbie OT MNOeJaHHsi KPYNHbIMH PACTHTENbHOs-
HHMH TO3BOHOYHBIMH ).

VHorna CXOACTBO aHaNOrMYHLIX OpraHoB
GHIBaeT CTONb rAyOOKUM, 4TO 1Sl BbIfiBJIeHHS
¥X Xapakrepa TpeOyloTCsl CreLHalbHbe CpaB-
HUTEJILHO-aHaTOMHYeCKHe M 3MOpHonoruye-
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P uc. 6.17. INpumepsi ananoruyrbx opraHoB y pac-
TeHHH: A — KoJiouKa Gap6apHca O6bIKHOBERHOrO
(Berberis wvulgaris), BO3HMKaeT M3  JIMCTBEE:
b — koniouka Gexnoii akauuu (Robinia pseudacac-
ia) — W3 NPUIMCTHHKOB; B — Koniouka GosphiLu-
uuka (Cralaegus oxyacantha) — us nobera;
I"— komiouka exeBukH (Rubus caesius) — u3
Kopsi (no @.H. MNpasanny, 1968, ¢ nonomkenusmu)

Ckue uccnenoBanusi. CTpoeHue rasa HazeM-
HbIX MO3BOHOYHLIX M MOJIOBOHOTHX MOJIJIIOCKOB,
HEeCMOTPsI Ha YAHBUTEJLHOE CXONCTBO, SIBJSIET-
Csl aHaNOTHYHLIM (puc. 6.18). [na3 kanbmapa u
133 NO3BOHOYHOrO Pa3BMBAIOTCS M3 PA3HBIX
3a4aTKOB, CXOACTBO Xe ornpenensieTcs (husmye-
CKO#H npuponoi ceera. Henapom KoHCTpyKuus
Jo6oro (HoTorpacuyecKoro annapata B ToY-
HOCTH TMOBTOPSIET CTPOEHWE [N1a3a: Xpycra-
NUK — OOBLEKTHB, pamyXuHa — auadparma,
CeTYaTKa —— YYBCTBMTENbHAA MNEHKA, Mexa-
HM3M aKKOMOJAIMH — HABOJIKA HA PE3KOCTh.

BerisiBnenue xapakrepa cxomctsa (romo-
JIOTHSI WNKM aHANOrHsl) MO3BOJISIET BbLISICHUTD
MYTH 3IBONIOLMOHHOIO Pa3BUTHS, YCTAHOBUTD
POACTBO TPYMNIl H, HAKOHEL, MOXET NOKa3aThb
HanpaBJIeHHE IEHCTBUSA eCTEeCTBEHHOro oT60o-
pa.

PyanumenTapHbie opraus u aTa-
B¥3MBbl. JIaHHBIX rOMONOrHYM HENOCTATOYHO
JUsi BOCCTAHOBJIEHMS] NYTH Pa3BUTHUS TOH WM
JPyro# TPynmbl, NP1 3TOM TPYAHO ONpPEAENHT,
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PoroBHLa

Xpycranuk

3puTenbHbIH
A HEpPB

CeTyatka

Porosuia

3pUTenbH bl
B Hepe

Py c. 6.18. [puMepsi aHAaNOMHYHBIX OPraHOB Y XH-
BOTHBIX. CXOACTBO B CTPOEHHH 11232 HA3EMHBIX NO-
3BOHOYHBIX (A) M ronoBoHOrHX MosTockoB (5) oc-
HOB2HO Ha aHAJIOTHH, MOCKOJILKY OPraHbl Pa3BKBa-
I0TCA M3 pasublX 3avatkoB (M3 B. Jlaynecsenna,
1960)

HanpuMmep, Kakasi U3 CPaBHUBAEMBLIX IOMOJIO-
THYHLIX (POPM POJIOHAYANBHAS.

B crpoenuu npaktuyecku so6oro opra-
HHM3Ma MOXXHO HAHTH OpraHbl WiH CTPYKTYpHI,
CPaBHUTQJILHO HEJIOPA3BHTHIE (JIMILEHHBIE Ka-
KHX-JIHGO BaXKHBIX HACTEH 110 CPaBHEHUIO C r0-
MOJIOTHYHBIMH CTPYKTYpaMH 6JH3Kux Gopm) u
yTpartuBuine ObUiIOE OCHOBHOE 3HAayeHHe B
npouecce (UIOreHe3a; TaKMe OpraHbl WM
CTPYKTYPbl Ha3bLIBAIOTCS pyoUMeRmapHbIMU.

PaccMOTpUM  HECKONILKO  K/TAaCCHYECKHX
NPUMEPOB PYAMMEHTAPHBIX OPraHOB.

Y xuTo06pa3HbIX HA MeCTe 3aJHEero nosica
KOHCYHOCTEH pacrosiaraloTesi B TOJLIE TYJIO-
BHUIHOH MYCKYyJIAaTyphl OT OJHOH 10 Tpex He-
GOMBLIMX KOCTOYEK, CBA3aHHHIX B HACTOSILIEe
BpeMsl MWL € MbILLILLAMH MOYENOJIOBOH CHCTE-
MBI (puc, 6.19). DTu pynuMeHTH Ta30BbIX KoC-
TEH MOATBEPKAAIOT (PAKT MPOUCXOIKACHUS KH-
TOB H IELGHHOB OT HA3EMHBIX YETBEPOHOIHX
NPEAKOB C Pa3BUTHIMM 3aJHHMM KOHEYHOCTS-



Puc. 6.19. Tlpumeps pyaMMEHTapHBIX OpraHoB: A —- 33fHHe KOHEYHOCTH MHTOHA (Python regius),
B — xpuunbiiko kusH (Apteryx australis), B — 31eMeHTbl Ta3oBOTO NoOfica MNIaAKOro KHTa (Eubalaena
glacialis) (no Cr. Cxospony, 1965; A.A. INapamorosy, 1978)

Mu. PynuMeHTapHble 3allHHe KOHeYHOCTH NHTO-
HA TAKXKE YKA3bIBAIOT Ha NPOUCXOX/IEHHE HbIHEe
GE3HOTHX 3MeH OT MPEAKOB C Pa3BHUTLIMH KO-
HEYHOCTSIMH. Y HOBO3EJNAHACKOro HeJeTawLle-
r0 KUBH OT KpbUIbEB OCTAJIMCH JIMLIL €]Ba 32-
METHbBIE BBIPOCTHI-PYAHMEHTHI, CBHIETENBCT-
BYIOLLME, YTO y MPEIKOB KMBH Obuid HACTOs-
LiHe KPbUIbS.

MHOro pyaHMeHTapHBLIX OPTraHoB Yy 4eJO-
BeKA. ITO YUIHBIC MBILILbI H MeJIKasi MyCKyJia-
Typa, TOAHMMAIOLIAs OCHOBAHHE BOJIOCHHBIX
¢honnukynos (y YeJIOBEKa OCTaNacCh JIHLIb Crio-
cOGHOCTL 06pa30BaHusl «TYCHHOH KOXu»). ¥
JMKUX MACKOTHTAIOWMX NOAHUMAHHE BOJIOC U
ceHfyaC HMeeT Ba)XHOe TEepMOperynsilliOHHOe
3HAYCHHE, Y YEJIOBEKA XKe 5Ta (DYHKLHSI KOXKHOH
MYCKyJ1aTypbl, HECOMHEHHO, PyAHMEHTApHa.

MHorna pyaMMeHTapHBI€ OpraHbl MOIyT
pocTuraTh (y HEKOTOpbIX 0cobell BHYTPH BHUIA)
TAKHX 3HAYMTENbHBIX pa3MepoB, YTO HalNOMH-
HalT OCOOEHHOCTH CTPOEHHs [MPEAKOBLIX
¢dopm. Opean uau cmpykmypa, nokasol-
sarouue «8038pam K npeoxKam», Ha3vlea-
tomecs  amasucmudeckumy (0T - JiaT.
atavus — NPEAoK).

V yeJioBeKa aTaBU3MaMH SIBJSIIOTCSI XBOCT,
MOUIHBIH BOJIOCSIHOH TNOKPOB Ha MOBEPXHOCTH
TeJsia, HaJn4Ke He IBYX, 8 HECKOJIbKUX nap coc-

KoB W T. n. Pasputue y sowiand BMECTO TpH-
(beNbHBIX KOCTOYEK ( PyAHMEHTAPHbIX NaJbLEeB)
HACTOSILUMX GOKOBLIX MaJIbLEB, TAK XK€ KaK H
pa3BuUTHE y KHTOOOpa3HBIX BBICTYNAIOLHMX HA
NOBEPXHOCTb  Te€JAa  3aJHHUX  KOHEYHO-
cTel,— npHMepbl aTaBU3MOB.

Ornuyue pyaHMeHTapHbIX OpraHoB OT aTa-
BM3MOB COCTOMT B TOM, YTO MeEpBLle BCTpeYa-
I0TCS1 Y BCEX YIEHOB JIaHHOH MOMyJAsiMH, BTO-
pble — JIHLL Y HeMHOrMX 0COGeH.

JIpyryio BO3MOXHOCTbL pa3rpaHHyeHHsi py-
JMMEHTOB U AaTABHU3MOB JIae€T MX pa3Hoe (PyHK-
LMOHaNbHOe 3HayeHwe. Kakum Gbl He3HayH-
TeNbLHLIM HHU Gbi1 pyAMMEHTapHLIH OpraH, OH
BCEraa BLIMOJIHAET B OpraHu3Me OnpeesieH-
Hyto (yHKUHI0. Ta30Bbie KOCTH KUTOOGPA3HbIX
CJTy>KaT MeCTOM MpPUKpEeNeHus Mbilill, obec-
NEeYUBAIOLMX HOPMaJibHyI0 paboTy aHaJIbHOro
OTBEPCTHSI M MOJOBLIX OPTraHOB, aNNeHAMKC Y
yesioBeKa — OPraHoOM JIHM(OTBOPEHHS], Kpbl-
JI0 y HeJeTralolux nTull (Hanpumep, CTpay-
COB) —- TYPHUPHBIM OpY>XHE€M H NOMoraert
nTuue npu Gere W T. n. ATaBU3MLI Xke — BCe
663 MCKMIOYEHUS — HE HEeCyT KaKHX-JIH6O
crneupanbHbIX (YHKUME, BAXKHBIX I BUIA.

PynHMeHTapHbBIE  Opraibl M aTaBu3-
Mbl — yGeauTeNbHbIe JOKA3aTeNIbCTBA MPO-
1ecca 3BOJIOLMH.
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Puc. 6.20. CpaBhHTeNbHO AHATOMHYECKHH pSL
A — nepepnve Koweunoctd Tanupa (Tapirus),
b — nocopora (Ceratotherium), B — nowagu
(Equus); lI—V — nanvust (u3 ILK. Bensera v 1p.,
1967)

CpaBHHUTENbHO-aHATOMHYECKHE
psaab. [lpu paccMoTpeHHH romoJioruu opra-
HOB peyb lJ1a O 3HAYEHHM CPABHEHHS psja
CreyHanbHo nogoOpaHHLIX OpPraHu3MOB NSt
u3yyeHusi nytei ssosrouud. PaccMoTpuM npu-
Mephl 3BOJIIOLHMOHHONO aHAJIM33a CPaBHHUTEJb-
HO-aHaToMHyecKux psinoB. Ha puc. 6.20 uso-
OpakeH psii KOHEYHOCTEH COBPEMEHHLIX He-
NApHOKOMBITHBIX ~ MJIEKOMUTAKLIMX: Tamupa,
HOCOpOra, JowWalH,— MOKA3LIBAIOWHHE NyTh
SBOJIIOLMH, NPHBEJLIHH K BO3HHKHOBEHHIO OfI-
Honano# Horu y nowanu. [lpu nepexoze oT
OOMTaHHSI BO BJIAXKHBIX TPOMMYECKUX Jecax
(Tanup) K >ku3HU B caBaHHe (HOCOPOT) Npouc-
XOIMT penykuusi nanbues a0 Tpex. [lpu nepe-
XOfile K XXM3HH HAa OTKPLITHIX NPOCTPAHCTBAx
(nowany) pemykuus nNanbUeB HOET elle Aalb-
uie — JI0 COXPaHEHHs JIMLIL EIMHCTBEHHOrO
ueHTpanbHoro nanbua (¢ OGHoMexaHHyYecKoH
TOYKM 3PEHUS XOXICHHE HA OJHOM naibLe
YPE3BLIYAHHO BBIFOJHO A obecneyeHus
MFHOBEHHOro OTTaJIKMBaHHA MW  OLicTporo
Gera). CpaBHeHHE COBPEMEHHbIX OJHOMPOXOJ-
HBIX, CYMHaThIX ¥ MJIaUEHTaPHbIX MIEKOIHTAI0-
IHX MO3BOJISIET MPEICTABUTL OCHOBHOHM NyTh
IBOJIIOLMH 3BEpEH — OT OTKJAAbIBAHHS SIHIL
(exuaoHa M YTKOHOC) K POXIEHHIO YKHBBIX, HO
OYEHb HeNOPa3BUTLIX AETeHbIWeH (cymyarhie)
¥, HAaKOHel, K COEJMHEHHIO OpPraHu3Ma 3apo-
JIbilia C OPraHU3MOM MaTepH (MIaueHTapHbIE).
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Mopdonoruyeckue  MeTOnb  M3yYeHus
3BOJIIOLIMM OCHOBAHBI HA MpUHLMNE «4eM OJH-
XX€ poACTBO, TeM 6osbuie cxoncTBo». OHu
MPaKTHYECKH BCErAa COYETAKOTCSl B 3BOJIIOLM-
OHHOM MCCIeIOBaHHK C APYTHMH MOLXOAAMH H
mMeTonamMH (MajleOHTOJIOTHYeCKUM, Guoreorpa-
(pHyeCKHM, FeHEeTHYECKHM M T. 1.).

Oco6eHHO TecHOe OTHOLWIeHHe K Mopdo-
JIOTHYECKHM MOIXOAaM H MEeTOJaM H3yYeHHs
3BOJIIOUMH MMEIOT NAHHBIE 3MOPHOJIOTHH.

IMmbpHonoruyeckie Metompl. IMOPHO-
JIOTHs PACIIONIAraeT LEeNibiM APCEHAIOM METO-
JIOB  H3YYEHHs1 3BOJIIOLMOHHONO [MpoLecca.
Cpeay HUX MNABHBLIC: BLISIBICHUE 33POJILILLEBO-
ro CXOJACTBA M H3YYEHHE PEKANUTYJNALMH.

BoisiBnenue 32apOALILIEBOrO
cxoactBa. B nepeoii nonoBuxe XIX B. BhI-
naoupiics Hatypanuer K. bsp cgopmynupo-
BaJl «33aKOH 3apOAbILIEBOrO CXOJACTBA». “eM
6onee panHue cmaduu UHOUBULOYANbHOZ2O
passumus uccaedyromcs, mem bGonvue
cxodemea obHapyscusaemcs mexcoy pas-
AUHHBIMIL OpeaHu3mamy. HanpuMmep, Ha paH-
HUX CTAlMsIX PA3BHUTHS 3MOPHOHBI MO3BOHOY-
HBIX HE OTJIMYAIOTCH APYr OT Apyra. Jluws Ha
CPEIHUX CTalMsIX PA3BUTUR B CPaBHHBAEMOM
psly y 3apoablilied NOosBAAKTCH OCOOEHHOCTH,
XapakTepHbie misi pul6 1 ampubuil; Ha ee 60-
Jiee Mo3HUX CTaIMAX — OCOOEHHOCTH penTH-
JHH, nTHL ¥ MiekonuTaowmx (puc. 6.21).

Bckope nmnocne otkpuitus K. Bapom
Y. JlapBuH nokasan, yTo SIBJIEHUE 3apOblllie-
BONO CXOJCTBA CBHAETEJLCTBYCT 06 O6LIHOCTH
MPOUCXONIEHUS M €IHHCTBE HayaibHBLIX 3Ta-
NOB 3BOJIIOLIMH CPaBHHUBAEMBbIX (POPM.

[Ipusuun pekanuTynsuuu. Ss-
JICHHE 3apOJbILIEBOrO CXOACTBA MO3BOJIUJIO
Y. Jlapeuny ¥ 3. I'eKkeno 3aKIOYUTh, YTO B
npouecce OHTOreHe3a Kak 6bl MOBTOPSIOTCS
(pexkanumyaupyrom) MHOTHe 4YepTH CTpoOe-
HHSl NPEJKOBbIX (DOPM: Ha PAHHUX CTA[UAX pPa3-
BHTHSI [TOBTOPSIOTCSH MPH3HaKH Gosiee OTaalieH-
HbIX NpefKoB (MeHee POACTBEHHHIX (hOpM), a
HA MO3AHMX CTaAusAX — GNU3KUX NPeaKoB (uiau
6osiee pOACTBEHHBIX COBPEMEHHLIX (hOpM).

Bce MHOrOK/IeTO4YHBIE OPraHU3Mbl MPOXO-
AT B pa3BUTHH OJHOKJIETOYHYIO CTAMIO, YTO
YKa3blBaeT HA MPOUCXOMKIAEHHE MHOTOKJIETOH-
HbIX OT OJIHOKJIETOYHbIX. OHH NPOXOAAT TaKXKe

CTaIMI0 OJHOCJOHHOrO <«Iapa» — €ii COOT-

BETCTBYET CTPOCHHE HEKOTOPLIX COBPEMEHHBIX
NPOCTHIX OPraHU3MOB (HanpuMep, BOJILBOKCA).
Crenmyloulaas  Craausi  pasBMTHR  >KMBOT-
HbIX — OOLIYHO J[BYXCJIOMHLIE MELIOK, HIH



Priba CunamaBapa

Yepenaxa

YeoBek

Kprica

P uc. 6.21. Slsnenye 3apoabiLIeBON0 CXOACTBA. IMOPHOHBI BCEX MO3BOHOYHBIX HA PAHHUX CTANHAX PA3BHTHS
GoJiee CXORHBI APYT € APYroM, HeM Ha 6oiee NO3HKX CTaausx (no 3. Iekkenio, 1866). Paamepnl H306pa)keH-
HBbIX CYLIECTB Pa3/IHYHbl H HEKOTOPbIE AETa/H OMNylleHbl

«11ap»; 3TOH CTalMH OHTOreHe3a COOTBETCTBY-
eT CTPOEHHE COBPEMEHHBIX KHLICYHOMOJNOCT-
HbIX (Hanpumep, MHAPbI). Y BCeX NO3BOHOYHBIX
JKHBOTHBLIX Ha ONpPENE/IeHHOH CTaIUH PA3BUTHS
Cyl1eCTBYET XOpAa (CNMHHAs CTPyHa), BEPOAT-
HO, Y NPEIKOB NO3BOHOYHBIX XOPHA CYLIECTBO-
Bajla BCIO XKH3Hb.

CrpoeHue JIMYMHOYHBIX (POPM HEPEJIKO NO-
3BOJISIET YCTaHAB/MBATb POJACTBEHHbIE CBF3H
B3pOCJIBIX OPraHW3MOB, MOpPOH HEY3HaBaeMO
paznuuatoupxcs. JIis MHOTMX HU3IUHX PaKo-
06pa3HbIX XapakTe€pPHa JIHYHHKA Hayruyc ¢

TpeMsi NapaMH KOHEYHOCTeH H OJIHMM [N1a3KOM
(puc. 6.22). Bapocnas ¢opma HemoxoXa Ha
pakooGpa3Hoe, HO HaYTUIHyC OTIIHYAETCS TOMb-
KO POroBHHBIMH BbICTynaMH. Takue e «pox-
KH» y Haynauyca cakkyauubl (Sacculina) (puc.
6.22, 3). 210 yCOHOrOE BO B3POC/IOM COCTOSI-
HMM NApasuTHPyeT B TKAHSIX BbICUIMX PAKOOG-
‘pasHbIX, NPOPacTas B HUX KOPHEBHAHBIMH BbI-
pOCTaMH, MOJNHOCTLIO Tepsisi 06K pakoo6pas-
HOTO.

[TpuHuMn peKanuTyssilMKM OTHIOAL HE Or-
PAHUYMBAETCS JIMLIL MOPGOJIOrHYECKHMH H3-
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Puc. 6.22. Bosblioe CX0ACTBO HAYMIHYCOB (NAAHKTOHHBIX JIMYUHOK HU3LLUMX pakoo6pasHbix) IoKasblBaeT
(PHITOreHeTHYECKOE POLCTBO BHELUHE HEMOXOMXHX B3POCABIX ¢opm (no B.H. Bexnemuieny, 1964):

I' — Becnonorufi pavok (Calanus); 2 — yconoroe pakooGpa3uoe (Lepas); 8 — KOPHEroJIOBbIf Mapa3HTHYeCKHil pauok

(Sacculina) B Tene kpaba

MeHeHusIMM. B npouecce ssosmoumy no3poHoy-
HbIX TMPOHCXOAMT MOCTeNeHHass yTpara (ep-
MEeHTOB, HeOOXOMMBIX A1l pacnafa MOYeBO#
KHCJIOTH! (KOHEYHOro npofykra oOMeHa myp-
HOB). TaK, y HEKOTOpPbIX penTUNMil U NTHLL KO-
HEYHBIH NPOJYKT TaKoro o6MeHa — MOYeBas
KHCJIOTa, Y 3€MHOBOJAHBLIX U GOJBLUIMHCTBA
pbi6 — MOYEBHHA, y 6eCro3BOHOYHBIX — aM-
MHaK. DMOPHOGHOXMMHYCCKHE HCC/ICHOBAHMUS
NOKasaJiy, YTO 3apofblll NTHLL HA PAHHHX CTa-
IMsIX Pa3BHTHSA BbLUIENSieT aMMHaK, Ha Gonee
NO3/IHUX — MOYEBHHY, a Ha MOCJIEIHUX CTA/H-
X Pa3BUTHSl — MOYEBYI0 KHCJOTY. CXOIHBIM
06pa3oM y rojIOBaCTHKOB — JIMYHHOK GECXBO-
CThIX aMuOHii — KOHEYHLI MPOLYKT oOMe-
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Ha — aMMHaK, a y B3pOC/bIX JATYIIEK — MO-
YEBHHA.

I1H (akTel NOKA3LBAWT HA JeHCTBUE
NPUHLIMNA PEKanUTYNsILMKH U Cpefi (hU3HONIO-
ro-6HOXHMHYECKHX NPH3HAKOB.

KoHuenuus  peKanuTynsiup¥  nomoraet
BOCCTAHOBHTb XOJ 3BOJIIOLIMOHHOTO PAa3BUTHS
MHOIMX TPynn ¥ OPraHoB, aJIEOHTONOrHYe-
CKHe MaTepualibl Mo KOTOPLIM OTCYTCTBYIOT

MM HepoctaToyHul, O COBpPEMEHHOM COCTOS-

HHM 3TOH KOHLENLIMH, O NYTSIX €6 PA3BUTHS U
Y2K€ HM3BECTHbIX OrPaHM4CHHUSIX B NMPUMEHEHHHM
3TOTO METONA MCC/IENIOBAHUS 3BOJIOLMH NOBO-
putcs B . 14.



Puc. 6.23. Ilpumeps HeiHe cyuiecTyrowmx ¢opm: A — nepunatye (Peripatus laurocerasus), necyumii
NPH3HAKH YJIEHMCTOHOrMX M KoJib4aThix yepseit; b — sBraena (Euglena viridis), coepuusiiolas NpU3Haku
YKHBOTHBIX M pacTenuit; B — Meuexsoct (Limulus polyphemus), 3aHMMIOLUKE NPOMEIKYTOHHOE NOJOXKEHRHE
MeX/y COBPEMEHHLIMH THITHYHLIMM YJIEHHCTOHOTHMM M MCKONaeMbIMM TPHIOOHTaMH; [ — JIMYMHKA Me4exBo-
CTa, rnoxoxas Ha JuyMHKy TpHiobuta (no WM. llmanbrayseny, 1969)

MeTtons! cucrematuku. M3sectHo, yto 3a-
Jaya CHCTEMaTHKH — JMCUMIUIMHLI, TNOCBSI-
LEHHOH KnacCuhMKaluMd OpraHu3MoB,— CO3-
IaHue HX eCTeCTBEHHOH (PHNOTeHEeTHYECKOH
cuctembl. [loamomy sviacHeHue cucmema-
MUYEeCKOE0 MNOAOIHCEHUA MOl Ul Opy2oLll
Gopmer omrocumensHo opyeux Gopm sce-
da cB6A3GHO C pelleHleM 3B0NIOYLUOHHBLX
npobaem soccmaHoBAeHUA 2eHean02ULL, Ny~
metl 380MI0YUOHHO20 pPA3BUMUAL CPABHL-
aaemolx epynn.

Bknan TeopeTHyecKoil CHCTEMAaTHKH B
3BOJIIOLIMOHHOE yyeHHe orpoMeH. [lepeuncaum
JIMLIb HEKOTOPBIE HANPaBJACHUS] MBIC/U: NPUH-
LMIbl CTpaTturpauy, KOppessiLue U HepapXuu
npusHakoB (JK. KioBbe), nousirusi pomocios-
HOro JipeBa u ¢unorexesa (3. 'ekkenn), agan-
THBHAas M MHaJaNTHBHas cneuuanusauus (B.O,
KoBanesckuii), uepapxusi BHYTPUBHIOBLIX
rpynn (nomeun — paca — mnemsi, AIL Ce-
meHoB- TsiH-11]anckuit), KOHLENLMS NONUTHIH-
yeckoro Buaa (3. Maiip u p.), HepaBHOMeEp-
HocThb TemnoB 3pomouuu rpynn (k. Cum-
ncoH) u oprados (O. A6ens, H.H. Boponuog),
YPOBHH 3BOJIOUHH — rpasl W Knambi (JIx.
Xakcau) 1 MH. z1p. Jlio6oe o6cTosTensHOe He-
C/leIOBAHHE CHCTEMATHKH NI0GO# rpynnsi op-

raHH3MOB B KayeCTBE OCHOBHOIO pe3ylbTaTa
HMeeT NOCTPOeHHe (PUIOrEHETHYeCKOH CHCTe-
Mbl — CHCTEMBb! PA3BHTHSI TPYNIbl,

[Iepexonunie ¢opmbl. HecMoTps Ha
TO, YTO MeXIy KPYNHbIMH €CTECTBEHHbIMH
CpynnaMH XXMBOTHbBIX, PACTEHHH H MHKpoopra-
HHU3MOB, KaK MPaBHJIO, CYWIECTBYIOT riiyGoKue
paspbiBbl, BLI3BAHHLIE BLIMHPAHHEM NPOMEXKY -
TO4HBIX (DOPM, B PsAE CyyaeB Mbl OGHADYXKH -
BaeM nepexoauble opmbl. Cywyecmesosarue
¢opm, COYETAKOLIHX B CBOEM CTPOGHMH MpH-
3HAaKH Pa3HLIX THMNOB OPraHM3aUM¥ W 3aHU-
MaIOWUXx nO3IMOMY NPOMEIHCYMOUHOE CLC-
memamu4ecKkoe nonoxcerue, onpedessems-
ca obuum podcmeom opearuamos. Ilpu Ta-
KOM PONCTBE MEXIy OTACNbHLIMH, faleKo OTO-
WeIMMH APYr OT JApYyra KPYNHBIMH BETBSIMH
JipeBa »KM3HH MOTYT CyLUECTBOBATH MEKue
BETBH, HOCSILLME NPOMEXYTOYHbIH XapakTep
(puc. 6.23).

OnxuM u3 npuMepoB nepexonHbIX (HOpM
MeXIy 060J0YHHKaMH (Haubosiee NPUMHTHB-
HOWH TPYNnoOH XOPAOBbIX) ¥ NMNO3BOHOYHLIMU KH -
BOTHLIMH CJIYXKHT POJI IAHLETHUKOB, U151 KOTO-
pbIX XapaKTepHbI BCE OCHOBHbBIE NPH3HAKH XOP-
JIOBBIX, HO pa3BHTH OHM He3HauuTtenbHO (A.O.
Kosanesckuit).
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P u c. 6.24. Mukpodunorenes npoodun rpynnsl Willistoni MOXHO BOCCTZHOBHTE HA OCHOBAHMH 3KCrIEpH-
MEHTOB 110 CKPELIHBAHMIO, 2HANH3A CTPOEHHSI XPOMOCOM H GHOXMMUHeCKoro nomimopguama. HMepapxus ¢u-
JIOTeHeTHYECKHX (OpM B JIaHHOM CJyyae AO/MKHA ObiTb OMNKMCAH2 TaK: MNOMynsiisi — MNOABHA — Mony-
BHA — BHA — Haasua (no B. Cnacckomy u pp., 1971)

Drosophila willistoni npeicrasnena iByms reorpaguuecky H3oaupoBakHbivu noasunamu (13, 14), sun D.equinoxialis Tak-
»e mpeacraefen nsyma noasuaamu (8, 9) c euwe Gonee rayGOKOH PENPOJIYKTHBHOMH H30AALHENH MeXiy HHMH: BHI
D.paulistonim cOCTONT H3 WECTH NONYBHAOR (rpynnk: nonynsuui 1 u 2, 3 1 5 0GHTAIOT CHMNATPHUCCKH, MEX LY HHMH CyLIe-
CTBYET Mo/Mas PeNpOAYKTHBHAS H30JSLMS B NIPHPONE, HO 0COOH THX rPyNIl H3 PA3HbIX MECTHOCTCH MOrYT CKpCULMBATLCA B
na6opatopuh). INpeacTaenTeny Beex WeCTH BHIOB He CKPELHBAKOTCA HH B NPHPOJe, HH B Naboparophy (pekue naGopaTop-
Hbie rHOpab! Beersia cTepunbibl). B T0 xke Bpemst pasnwuns mexay D.willistoni n oCTanbHBIME NATLIO BHAAMH GOJIbLUE, HeM

MeXY OCTAJILHEIMH NATLHY BHIaMH

CyLiecTBOBaHKe TIPOMEXYTOUHBIX opm B
COBpEMEHHOM OpraHHYeCKOM MHpe — CBHJe-
TENBCTBO €OMHCTBA OpraHu3alMd  KPYMHbIX
CTBOJIOB JIpeBa XXU3HH W €IMHCTBA MX MPOUCXO0-
MAEHHS.

MukpocuctemartuKa Haunnan
¢ knaccuyeckux pabGor [LIl. Cemeno-
Ba-Inn-11lanckoro B ciyyae Xopoulo H3yyeH-
HbIX TpYyNM BHIOB BO3HHKaJia BO3MOXHOCTb
BLISIBJIEHHST MX  BHYTPUBHIOBOH  CTPYKTY-
psl — nod8u008, pac v APYrux rpyniupoBOK
(MuKpocucTemaTHKa). Takoe u3yyeHHe HMeeT
BaKHOe 3HAUeHHe [1s1 [IOHMMaHHSI 0COOEHHO-
creit mukpossonwouuu. Cefyac sicHo, YTO B
cucTemMe BMIa MOTYT CyLIECTBOBATL CJIOXKHbIE
HepapxXHyeCKHe B3aHMOOTHOLIEHHS MONYJIsiLui
M MX TpyrL.

[1pu 3TOM BbISBIEHHE HCTHHHOTO (huJiore -
HETHYECKOTr0 POJICTBA TAKUX FPYnnHpOBOK, HE-
o6XonMMoe JIIS OMpeNesieHUs BHYTPHUBHAOBLIX
TAKCOHOMHYECKHUX KaTeropuii, OKasbnlBaeTCsl B
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TO K€ Camoe BpeMsi M BOCCTAHOBJIEHHEM HX
MUKpOguro2eHe3a — TiyTelk  HCTOPHYECKOro
Pa3BUTHS OTAEJbHLIX YacTed BHIOBOrO Hace-
JileHust ¥ BHIA B uesiom (puc. 6.24).
[lonynsuuonunass mopdonorus.
A. Yonnec B XIX B. npHBOAH/I BapHALHOHHBIE
pAbl 3HAYEHHI HCClelyeMbIX [PH3HAKOB JIf
HeGonblkx rpynn ocobeit. C pacnpocrpane-
HUEM NONYAAYLOHHO20 MbluireHus (CM. DI
7) wmoposioryyeckue MCCIENOBaHUA TaKXKe
OKa3aJiIuCh yIOOHLIM OpYXKHeM /1Al U3y4YeHHs
TeKyLMX MpOLECCOB MHKposBoJiouuu. [lony-
NAYLOHHO-MOpPoro2uecke memodsl No-
3B0ARI0M YAABAUBAMb HANPABACHLS ecme-
cmBeHHO20 0mbopa no USMeHeHLI0 XapaK-
mepa pacnpedefeHus 3HAYeHULl NpU3HAKQ
8 NONYASYLU HA Pa3HLIX cmadusx ee cyuye-
CMBOBAHUA UL NPU CPABHEHUL PA3HbLY NO-
nyasyuil (puc. 6.25, A, b).
Mopthonoruyeckue MeTofbl [O3BOJIKIOT
BLUIENISATL CPEH OIHOPOAHO#H TPyNmnbl MNPH3HA-
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P Hc. 6.25. AcMMeTpHsi B pacripefieieHHH 3Ha4eH i KONMYeCTBEHHOTO NPH3HAKA MoXKeT MoKa3aTh Harpas-
AeHWe NaBaelHs ectecTBelnoro otéopa (no A.B. fiGaokoy, 1966).

Uncsio siMeeK Ha OnpeaesiCHHBIX YYacTKaX Kpbina crpekoskl Lesles sponsa

KOB Te, KOTOPbIe HAXOMATCS MO GOJBLLIMM WK
MEHbLIHM JaB/leHHeM €O CTOpOHbl OTOOpa
(puc. 6.26), xota B 3TOM Cilyyae camo ajan-
THBHOE 3Ha4yeHHe HPH3H3K3 Moxket OblTb
BCKDLITO JIHLb JIONOJIHHUTEbHBIMH  3KOJIO-
ro-(u3unonornyeckumu ucenenosanusimu. On-
HOM M3 TpyAHOCTell B NpuUMeHeHHH Mopdodo-
FHYECKHX METOJIOB K H3yYEHHIO NPOLEecca MHK-
PO3BOJIOLIMK SABJSETCSH CJIOKHOCTL pa3rpaHu-
YeHHR AEeHCTBHA COBPEMEHHLIX IBOJIIOLMOHHLIX
(akTOpPOB OT M3MEHYHMBOCTH, OTNpefenseMoil
LIHpOKO# Hopmoll peaxkyuti. Tak, nonyyue-
LUKt OZIHO BpPeMs LLIHPOKOE PacrpocTpaHeHHe B
Hauiell crpane memod moppogusuoroeuye-
ckux undukamopos (C.C. Lllsapu), nosso-
JISIOUIME pasyinyath (pU3HOIOrHYIecKoe COCTOs -
HUE MOMyJIALMI XKUBOTHEIX M HalpabJ/IeHHs ee
aJanTUBHO! MepecTpolKH, YacTO OKasbiBaJCs
CKOMITPOMETHPOBAHHbLIM T€M OOCTOATEJNILCT-
BOM, YTO 3@ 3BOJIIOLMOHHO 3HAYHMble MHIMKa-
TOPbLI NNPHHHMAHCh MHMOJIETHBIE, KPaTKoBpe-
MeHHble H 0OpaTHMLIE H3MEeHEeHHS.

H3yvenne MHKPO3BOJIOLHOHHOTO MpoOLEC-
€a C NOMOLILI0 MOPPOJIOrHYECKHX METOJOB SiB-
JIIETCS COJIeP>KaHHeM HOBOIO HarlpaBJlieHusl B
COBpeMeHHOH MOpdOJIOrul — HONYAAYUOH-
HOLl MOpghonroeuu, JUCUMIIMHBL, TECHO CBS-
3aHHOM € MOMYJISLHOHHOM FeHEeTHKOI U 3KOJI0-
ruen.

JKosnoruveckue MeTofibl. JKoJorust, H3y-
yasi yCJIOBHSl CYLI€CTBOBaHHUS M B3@HMOOTHO-
LIEHHA MEXKIy >KHBBIMH OpPraHH3MamH, urpaet
B&)KHYIO POJIb B MO3HAHWM MPOLIECCOB 3BOJIO-
LHMU.

Becob 380104 LLOHHbLE NPOYECC ABAAEMCA
adanmayuozeHe30M — Npoyeccom 8O3HUK-
HOBeHUS U pa3zsumus adanmayuil;, 3KoJo-

rUsl BCKpbIBAeT 3HayeHHe 3THX afjantauuii. Ha-
npumMep, 3KOJIONH MNOKa3aliu, 4TO MpH KOJIOHU-
3alHH OCTPOBOB BHIbI C BbLICOKOH CKOPOCTBLID
pasMHOXeHHs! (r-cTparterus, cm. m1. 10) ume-
10T Gosblue npeumyulectB. Ha nospHux cramu-
SIX KOJIOHH3aUMK Mo Mepe «HacbillleHus» day-
Hbl U (OJIOPHLI MPEeUMYLIEeCTBa MOJYYaloT BHABI C
MEHbLIHMH MNOTEHUHUAMH Pa3MHOXKEHHs!, HO 00-
JIaJialoLiHe BLICOKOH KOHKYPEHTHOH CrOCOOHO-
croio (K-crparterust).

DBOJIIOLMOHHEIE U3MEHEHHs! XOPOLLIO MNpo-
CNIeXKMBAKTCA M Ha IpHMepe B3auMOIPHCIIO-
coGJIEHHOCTH BHJOB JIPYT K JIpyry, YTO HMrpaer
BAXKHYK) poJib B CO3[aHHH JHHAMHYECKOro
PaBHOBECHSI M YCTOMYMBOCTH 3KocucTembl. B
LlentpanvHoit Amepuke u Mekcuke npu oT-
CYTCTBHH MypaBbLeB (Pseudomyrmex
ferruginea), oObIMHO TNOCENSIOUMXCS KOJIO-
HUSIMM BO B3IyThIXx luunax akauuu (Acacia
cornigera), 3To gepepo norubaer u3-3a obbe-
NaHUS ee JIMCTBbI JIPyrHMH HaceKombiMH. Ba-
6ouka-moHapx (Danaus plexippus) penaercs
HecheoOHOH /1 XMUIHUKOB H3-33 HaKoIule-
HUSl B TeJie MpPH MoenaHuu JIMCTBbI SIIOBUTHIX
pacTeHWil  BLICOKOTOKCHYHLIX  IJIHKO3H/OB.
[IpumepoB Takoro poga MHOXECTBO.

Jlns 060CHOBaHUA TEOPHM €CTeCTBEHHOTO
orfopa upe3pbYAlHO BAXXHLIMH OKa3aJiMCh
OMNbITH 3KOJIOTOB HA MOIEJILHBLIX TMOMYJSLUAX
Mo H3YYEHWUID POJIH OKPACKH, MOBEAECHUS M
(hopMbI TeJia Y HEKOTOPLIX HACEKOMBIX (CM. 1.
11).

JlaHHble 3KOJIOTHH MO3BOJISIOT YTOYHHUTL U
yrilyOUTL IOKA3aTeJIbCTBA IBOJIOUMM U3 IPYTHX
obnacteit GHOJIOTHH MMOCPeACTBOM BbISICHEHHSI
POJIH KOHKPETHbIX agantauMi.
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P c. 6.26. 3HaueHnsi koahpuLMeHTa BAPHALMH, PE3KO BLINAAAIOLIME H3 IIOTOKA H3MEHYHBOCTH» TPYMIbI
NPH3HAKOB, MOTYT MOKAa3biBaTh HA OTHOLLEHHE NaHHOrO MpPU3HaKa K laBJeHHIo oT6opa. B uepenHbix npome-
pax rpensanackoro Tionenst (Pagophilus groenlandica) noHipkeHHbIM 3HaueHHeM KO3(pHLIMEHTA BapHa-
UHH OT/IHYAIOTCH pasMephbl CIYXOBOH KOCTH, @ MOBBILLIEHHOM — HOCOBOM KocTH. IlepBuift npH3Hak KpaiiHe
B2XX€H H XeCTKO KOHTpoJIHpyeTCsi oTOOpPOM BO BCE repHo/lbt OHTOreHe3a, Bropoil — mano3Hauum (rno A.B.

$l6aokoBy, 1966)

[eHeTuyeckne meToapl M3yYEHHS SBOJIIO-
LMK pa3HoobpasHbl. DTO U MpsiMOe orpejelie-
HHe FeHeTHYeCKOH COBMECTUMOCTH CpaBHHBae-
Mbix ¢hopM (Hanpumep, NOCPeacTBOM rHOpHIK-
3aLMH), U aHaJIM3 LMTOreHeTHYeCKUX ocobeH-
HocTeil opranu3moB. M3yyeHueM MNOBTOPHBIX
MHBEPCHH B ONpeleSIeHHbIX XPOMOCOMaX y pas-
HBIX MOMYJIUKE OHOrO M TOro 2Ke uiu 6Jiu3-
KHX BU/IOB MOXXHO ¢ OONbLIOH TOYHOCTLIO BOC-
CTaHOBHTL IOCJE0BATENbHOCTL BO3HHKHOBE-
HHS TAKHX HHBEPCHH, T. €. BOCCTAHOBHTH MHK-
pothusiorenes Takux rpynn (puc. 6.27). Ananus
yHcaa 1 0coGEHHOCTelH CTPOEHHSi XPOMOCOM B
rpynnax G6Ju3KHX BHIOB YacTO MO3BONSET Bbi-
SIBJISITb HalrpaBJieHUsi BO3MOXKHOII 3BOJIOLHU
FeHoMa TakHx (opM, T. €. BbIICHATb X IBOJIIO-
LMOHHBIE B3auMooTHoweHusi. Ha puc. 6.28
NpHBeeHbl XpPOMOCOMHbIe Habopk! psaaa Gus-
Kux (hopmM, KOTOpble MOFJIH BO3HHKHYTH JIU1LIb B
npolecce MoC/CAOBATE/ILHOH TMOJIHIVIOWIH3a-
UMH reHOMa HCXOJHOMO THMa, a B Tabu.
6.4— npumMepbl psiIOB MOJUIVIOWIHBIX BHIOB Y
HEKOTOpbIX pacTeHHI.

Metononoruuecku BaXXHbIM pe3yJILTATOM
ﬂpOHHKHOBeHHH FeHeTHKH B 3BOJIDLHOHHOE
y4yeHue CTaJIo LIMPOKOe pacrpoCTpaHeHHe KC-
NEepHMEHTANbHbIX MOIXOIOB B pelleHHH 3BO-
JIIOLMOHHBIX 3371a4, a TaKXKe MNPHMEHEeHHEe TOY-
HOrO (CpPaBHMTENILHO C TEM, YTO €CThb B JPYrHX
pa3nesiax OHOJIOTMH) annapata reHeTHYeCKHX
MOHATHH.
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Ta6aunua 6.4. lpumepnbl NOAUMIOHAHBIX
PSIOB Y HEKOTOPBIX MOKPLITOCEMEHHBIX
(no C.M. lNepwesnsony, 1991)

Pon OcuoeHoe ra- {Yucna XxpoMocoM y BH-
TnoHaHoe JIOB IaHHOTr0 pofa
HHCNO XpoMO-
coM
[Tbipeit 7/ 14, 28, 42, 56, 70
Osgec 7 14, 28, 42
Poza 7 14, 21, 28, 35, 42,
56, 70
3emasiHKKa 7 14, 28, 42, 56, 70,
84, 98
Jlouepua 8 16, 32, 48
CaxapHblit Tpo- 8 48, 56, 64, 72, 80,
CTHHK 96, 112, 120
Ceekna 9 18, 36, 54, 72
XpHaaHTema 9 18, 27. 36, 45, 54,
63, 72, 81, 90
[Ilagenn 10 20, 40, 60, 80, 100,
120, 200
XNONYaTHHK 13 26, 52

Pa3paborka coBpeMeHHOro 3BOJIKOLHOH-
HOro YyeHHsi HEMBICIMMa BHE TE€HETHUYECKHX
NoaxofioB ¥ MeropoB. Pa3sutue nonynsuuoH-
HOH mopdoJsioruH, (eHo- u reHoreorpauH,
MHKPOCHCTEMATHKH, KAPHOCHCTEMATHKH H JIpy-
FHX <IMPOMEXYTOYHBbIX» JMCUMIIMH (onpene-
JAKLMX B H3BECTHOH Mepe COBpeMeHHbIil



Olympic Oaxaca
i~ _
/f ree Lme\
Estes park 1 Hidalgo
=
i
San Jacinto -— Chiricahua \ /Mammnrh §
S
Santa Cruz §
Miranda ] Cuernavaca E
\ Hypothenca!
Texas -«—— Pikes peak Arrowhead —— Cochise
Srandard
Sequoia //arh Mem‘ Mather -
Cowrchan %:tney Wawona §
S
&
Tuolumne

P H c. 6.27. BoccraHoBneHHe MUKpodHIoreHeaa rpyniibl Mo HHBEPCHAM XpOMOCOM. TOJIBKO B TAKOM MOpsiiKe
MOTJI{ BO3HMKHYTb JPYT OT ipyra o6o3HaueHHbie opMbl. Peakuil ciyuaii HafeXXHOro BOCCTAHOBJIEHHSI MHKPO-
¢hunorenesa. PiunoreHeTHIECKHE B3aHMOOTHOLLIEHHA MOABHAOB W BH0B B rpynne Drosophila pseudoobscu-
ra — D.persimilis, peKOHCTpyHpOBaHHble HA OCHOBE PacrnpoCTpaHeH sl CJOXKHbIX HHBEPCHIl B TPETbel Xpo-

mocome (no ®.I'. lo6pxkanckomy. 1970)

3Tan pa3BUTHS 3BOJIOLMOHHONO YYeHMs) Ha-
WISZHO WIJIOCTPHPYET 3Ty BELyLLyK poJb re-
HETHKH.

MeToabl MoJEKY/IApHOH GHONOrUKM. YXKe
Y. IapBuH caesan ycrnieulHble MMONbITKH HC-
NoJIb30BaTb OHOXMMMYECKHE TOKa3aTesi Jyist
YCTAHOBJIEHUS! CHCTEMAaTHYeCKO# MPHHALIENK-
HOCTH TeX WM HHbIX (popM. OBHAKO TOJILKO
Ha4uHas ¢ cepedurst XX 6. GHOXUMHYECKHe U
MONEKYAAPHO-OUON02UYecKLe MemOoObl Bbl-
wau, noxanyd, nHa nepedosvie pybexcu 8
usyueHuu 3sorloyuonHozo npoyecca. Ilo
2HAJIOTHK € M3y4YeHHEeM 3SBOJIIOLMHM OpPraHoB M
oHroreHe3a B XIX — Hayane XX B. BO3HHKJIO
uejioe HarpaBfieHHe H3YYeHUSt «MOJIeKYJsip-
Hoil 3somouun» (M. Kumypa, B.A. Patuep u
Ip.). 31eck Mbl pACCMOTPHM JIMLIL HEKOTOpLIe
H3 METOJIOB MOJIEKYJISpHOH OHOJIOFHH, LIHPOKO
MPUMEHSIOLHXCSA HblHE /1 U3YHEHHS IBOJIKO-
LHMOHHOrO Ipouecca.

BhisicHeHUe CTpoOeHUA HYKJeU-
HOBBIX KHcJoT U 6enkoB. Ha moneky-
JIAPHOM YPOBHE MNpOUeCC 3BOJIIOLMH CBA3aH C
u3MeHeHueMm coctapa Hykneotunos (B JIHK u
PHK) u amunokucnor (B Genkax). Ha cope-
MEHHOM 3Talfe pa3BHTHA MOJIEKYJspHOH OHO-
JIOTHH MOXKHO aHaJIM3UPOBATL YUCO Pa3/iMuMid

B [10CJIEI0BATEJILHOCTAX 3JIEMEHTOB HYKJIeHHO-
BOH KHCJIOTBI MK GeslKa pa3HblX BHAOB, CYyIMTh
M0 3TOMY IOKa3aTesi0 O CTeleHH UX OTJIHYHIL.
[TockosbKy KaKpas 3amMeHa aMHHOKHCJIOTH B
Oenke MoxkeT ObITh CBSI3aHa C U3MEHEeHHEeM Ofi-

B E

Puc. 6.28. Bo3uukHOBeHHe BHIOB NOCPEICTBOM
NOJIHNNOKAH32LHH. A—B ~— XpoMocoMHbIe HaGopbl
B nepBoi meTtagase MeHO3a TpexX BHAOB NILEHHLL:
Triticum aegilopoides, n = 7, T. aestivum, n =
= 21; T.dicoccoides, n = 14; I—E — 10 e, s
BUAOB Xpusantem: Chrysanthemum makinoi, n =
= 9; Ch. indicum, n = 18; Ch. japonense, n = 27
(no A. MwouTuuury, 1967)
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P u c. 6.29. OunoreHeTHYECKHE IHCTAHLIMH MeXKy pasHbiMH OpraHu3MaMH, NOCTPOEHHbIE Ha OCHOBAHHH KO-
JMYECTBEHHbIX U3MEHEeHHI MOJIEKYNsApHOH CTPYKTYphl Geika uutoxpoma C. Lludper — umcno myrawiit (no

A.Q. Aiisina, 1981)

HOTO, JIBYX WJIK TPeX HyKJIeOTHIOB B MOJEKYJIe
JIHK, KoMnbioTepHbIMH METOAAMH MOXKHO Bbi-
YUCJIUTh MAKCHMaJIbHOE H MHHHMAJIbHOE YHCJIO
HYKJICOTHIHbIX 3aMe€H, HeOOXOAMMBIX s 3a-
MEelIeHHs aMHHOKHCJIOT B OeJiKe.
[Tosyuaemas Takum o6Gpasom HHpOpMaLUS
nojaaercss  AajbHedlleill  KOJIMYECTBeHHOH
OLUEHKe: MpH CpaBHEHHM pPfa OPraHu3MOB
MOXXHO YCTAHOBHTL U CTereHb pasJ/iuyuil (mepy
3BOJIIOLIMOHHOMH IMBEPreHUNH) MaKpOMOJIeKyJl.
Jlpyroe BaXkHoe MpeuMyLECTBO U3YYEHHUS IBO-
JIOLMH  METOfAaMM  MoJieKyJisipHoi  GuoJio-
MU — BO3MO>XHOCTb CPaBHEHMS CKOJIb YIOIHO
[AJIeKHX OPraHH3MOB — pacTeHMH H >KHUBOT-
HblX, rpu6OB M MuKpoopranusmos. Ha puc.
6.29 noka3zan pe3y/ibTaT M3yuyeHHs (unorene-
THYeCKUX oTHollenuil 20 pa3HbIX OpraHH3MOB
Ha OCHOBe orpeaeJsieHUsi MUHUMaJILHOrO YKCia
BO3MOXSHBIX HYKJEOTHHBIX PasyiMuuil MexxJy
reHaMH, KOJMPYIOLIMMH CHHTe3 OefKa UHTO-
xpoma C. MoxHO BHIETb, YTO B OOLUEM 3TH
JlaHHBIE XOPOLLO COBMALAIT C BLIBOJAMH KNAC-
cuyeckod cucrematuki. Ceiyac nocTpoeHbl
MHOTHE COTHH (hHJIOPEHETHYECKUX JlepeBLeB
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makpomodexyn. [1pu oblieM npuHUMTHAIBEHOM
COBMafIeHHH C KJIaCCHYECKHMH 3BOJIIOUHOHHbI-
MM CXEMaMH 3BOJIOLIHM KPYMHbIX FPyMI, MoJie-
KYJISIPHbIMH METOZIaMH OKa3aJloCb BO3MOXKHbIM
BCKPHITb HEMAJIO BXXHLIX ocobeHHOCTeH. Tak,
npu ananuze PHK, Konmupyemoit He TOJLKO
SICPHLIMA T€HAMM, HO M KIETOYHLIMM Opra-
HeJUIaMH y PacTeHuil, BLIICHUIOCH, HallpHMep
(K. Byys), uto sinepHas ppakuus p-PHK xyky-
py3bl (Zea mays) OTHOCHTCA K BETBH 3YKapH-
oT, a (hpakuuM U3 MUTOXOHIAPHIH M XJOpoIuia-
cTOB — K BeTBM 3yGakTepuii. 210T (akr fB-
JISileTCs! MOLUHBIM apryMEeHTOM B MOJIL3Y CHM-
6HOTHYECKOrO MPOUCXOXKIEHHS! 3YKApHOT: BO3-
HUKHOBEHMS MHUTOXOHJIPHIl OT NyphypHLIX 6aK-
TepHil. a XJIOPOIIACTOB — OT LHaHoOaKTepui
(cm. puc. 5.3). Tlpu peKoHCTpyKuuH [ApeBa
rno6unos (B.A. Patnep) ynanoch nokasars,
YTO CpeHsisi CKOPOCTb 3BOJIOLUMH 3THX GeJIKoB
y XKHBOTHBbIX 3ameTHO Bo3dpactana 400—500
MJIH. JieT Ha3aj (MepHos BbIXoAa NO3BOHOYHBIX
Ha Cylly), KOrja ro6UH MO3BOHOYHBIX MPHOO-
pen TeTpamepHyl cTpyKTypy. IlocTpoenue
(buJloreHeTHYeCKoro JipeBa eHOB, KOAMpYIo-




IMX CHHTe3 remarmmoTHHHHOB H3 BHpyca
FpUNNa [OKasajio, YTO CKOpOCTb 3BOJIIOUMH
3MUJEMHYECKHX BApPHAHTOB 3TOr0 BHpyca (Mc-
naika 1918—1919 rr., roHKOHICKHit rpunmn B
cepeznuHe — BTOpOi#l NnosioBuHe XX B. M p.) B
HECKOJILKO pa3 Bbillle CKOPOCTH 3BOJIIOLUH
HE-3MUIEMHUYECKHX LITAMMOB. AHANOTHYHbIE
noctpoenust st Bupyca BUY nokasanu, uto
3TOT BHPYC OYeHb GJIM30K K OJHOMY H3 BHpY-
coB obesbsin. Oun cyulecteoBan B LleHTpann-
Hoi1 Adpuke o 1960 r., nosieuics Ka o. [aurn
B cepenune 70-x rr. u B CIIIA — x 1978 r.
Ou pacnpocrpassieTcsi HbiHe GJiaroapst crio-
COOHOCTH H3MEHSITBCH C HEBEPOSITHOH CKOPO-
CTBIO — YBEJIMYHBAET ArPeCCHBHOCTb [aXKe B
TeJle OJIHOr0 YeJIOBEKA Ha MpOoTsKeHuH 1,5—2
JieT.

MounexynsipHblit (hpHUIOreHETHUECKHUI aHa-
JIU3 CerofiHsi CTaJl OJHHM H3 IIaBHEHILHX MeTO-
[IOB BbISICHEHHsT (DUJIOreHeTHYeCKHX B3aHMOOT-
HOLLIEHHH CaMbIX pasHbIX TPYII KHUBbLIX CY-
LECTB M MOMOraeT pellaTb HeMaJso CIOpPHbIX
BOMNPOCOB MAKPO3BOJIIOLIHH.

Jlpyrum meronoM M3yueHHst 3BOJIKOLHOH-
HOrO MpOLIeCCa Ha MOJIEKYJIIPHOM YPOBHE $B-
JISETCST OLEHKA 3BOJIIOLMOHHBIX H3MEHEHHH 1o
CTeleHH CXOZCTBA MNEPBHYHOM CTPYKTYPbl HyK-
JIEHHOBBIX KHCJIOT Y pas/IHuHbIX CPYMI Opra-
HU3MOB mocpescTBom rubpuamsawuu  JIHK.
Xorst okosio 90% JIHK ne xonmpyer GeJKo,
TeM He Meree usyuenue JIHK nosponser oue-
HUBaTh (uorennio resos. Hykneotunueie no-
CJIEJIOBATENILHOCTH MO3BOJISIOT CYJHTh 00 3BO-
JIIOUMH TeHOB TOYHee, YeM APYyrHe MeTObl MO-
JieKyJisipHol Guoioruu. Pacluernyiensast Ha oT-
nesbuble HuTH JIHK onmoro opranuama «ru6-
punMaupyercs» ¢ modekyiamu JIHK npyroro
BHI@ ¥ B 3aBUCHMOCTH OT TOrO, HacKOJIBKO
pa3JIMYaloTC MOCJ1eNoBaTeIbHOCTH HYKIeOTH-
JIOB, THOPHIU3ALIMSA 3aXBaThiBaeT GOMbLIME WK
meHbilMe yyactku Huteil [IHK. Dtum pocrura-
eTcst KOJIMYECTBEHHaS! OLEHKA 3BOJIIOLHOHHBIX
M3MEHeHH, NPOUCLLIEIINX CO CPaBHHBaeMbl-
mu Bujamu. JIHK uenoBeka oKasbiBaeTcst ro-
mosiornusoit  JIHK  makaku wHa 66%,
Obika — Ha 28, Kpbicbi — Ha 17, soco-
ct — Ha 8, Oakrepud KHLLIEYHOH Majoy-
ki — Ha 2%.

H3yyenne ocoGeHHOCTEH 3BOMOUMH Ha
MOJIEKYNSIPHOM YPOBHE MNPHBEJIO K Hlee mo/e-
KYASPHBLX 4aCOB, He TONBKO OTPaAKLILMX, HO

W peryjupyrolMX 3BOJIOUHOHHBIN Mpouecc.
Takue pacueTbl OCHOBaHbl Ha IpPEANOJIOMKEHH-
SIX O HAKOMJIEHHH H3MEeHeHHH B HH(OPMALMOH-
HbIX MaKpOMOJIeKYJ1aX C IOCTOSIHHOI CKOpoO-
cruio. OnHaKko oKasanoch, YTO JIS pacTeHwil,
OTJIMYAIOLMXCH B LEJIOM HMCKIIOYHTEJILHO Bbi-
COKOHM  CKOpPOCTBIO  3BOJIIOLMH  [epBHYHOH
crpykrypbl JIHK, konuenuus moJieKynsipHbIX
yacoe HenpuemJema: [IHK pacrenuii u3z pas-
HbIX CEMEHCTB OTJIMYAETCS B TaKOil XKe cTene-
uu, Kak JIHK >XUBOTHBIX pasHbiX KjiaccoB. Y
pacTeHHH B Xo[e 3BOJIKOLMHK OYeHb ObICTPO MO-
rYT MEHSITbCS U MOBTOPSIOLLIMECs, H YHHKAJIb-
Hbl€ MOCJIeA0BATEIbHOCTH HYKJICOTHIOB B MO-
nexynax JIHK. Ckopoctb 3BOJIIOIMH MaKPOMO-
JIeKYJ1 B pasHblX (UJIOreHeTHYEeCKHX JIMHHSX
pacTeHHil OKa3blBAaeTCsl JaNeKO He ORMHAKO-
Boil. Tak, TeMnbl HAKOMJEHHS H3MEHEHWH B
HYKJIEOTHHBIX MOCNEAOBATENLHOCTSIX Y JIMHUIA,
BeylHX K LBETKOBbIM, Gosiee yemM B 10 pa3
BbIllle, YeM B JIHHHH BBICIIMX HELBETKOBbIX.
[Ipu u3y4eHHM reHOB aKTHHOB ObLIO BLISBJIE-
HO, YTO pa3/iHuMs MexIy OJHM3KHMM BHAaMH Y
pacTeHHit NpeBbIlIaloT TAKOBble PAa3HBIX KJac-
COB y XHBOTHBIX. [l03TOMY cKopocTb xofa mMo-
JIEKYJISIPHBIX YaCOB OKAa3blBaeTCsl pe3KO pas-
JIMYHOWH B Pa3HbIX IPyMNax, a Takke, 10o- BUAK-
MOMY, B pa3Hble IeoJiorHyeckue 3moxu (cm.
takxke ri. 15, 20).

WUmmynonoruueckue meroasl. Buoxumus
pacroJiaraer creltalbHbIMU METOlaMH Hcclle-
JIOBAHUS!, MO3BOJISIIOLMMH ¢ OoJiblLIOH cTere-
HBIO TOYHOCTH BBISICHHTL «KPOBHOE€ POACTBO»
pasubix rpynn. [1pu cpaBuennu 6eKOB KpoBH
UCNOJIL3YeTCst CrIOCOOHOCTb OPraHH3MOB Bhbi-
pabaTbiBaTh (B OTBET Ha BBEIEHHE B KPOBb 4y-
Kux OGesIKOB) aHTHTeNa, KOTOpbie 3aTeM MOX-
HO BbIIEJIMTL M3 CbIBOPOTKH KPOBH H orpene-
JIUTb, TIPH KAKOM pa3BejieHHH 3Ta ChIBOPOTKA
Oyner pearHpoBaTb C APYroH, CpaBHHBaeMOii
CLIBOPOTKOH (peakuuu npeyunumayuu). Ta-
KOH aHanu3 rnokasaln, Harnpumep, uto OJxxaii-
1M POACTBEHHHKH YeJIOBEKa — BbICLHE ye-
JioBeKooOpasHee 06e3bsiHbl, a HauboJiee page-
KHe cpeiu npumatoB — Jiemypbl. OGHapyxe-
HO CEpOJIOTHYECKOe CXOACTBO KPOBHM XHMILHBIX
MJIEKOTIMTAKLIMX C JIACTOHOMMMH, OJIM30CTh
NTHLL K KPOKOIM/IaM W yepenaxam (ITHLbl OKa-
3biBalOTCH (hHJIOreHeTHYeCKH OJliKe K KpOKO-
IWJiaM, YeM KPOKoIW/Ibl K 3MmesiM). [lokasaubl
ryOOKHe CepOJIOrHYeCKHe pas/iMuHs MexXay
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P u c. 6.30. Iprmep eroreorpadpuyeckoro aHanmsa no 4acToTam aiosHMOB (Me-2, Pgm-1,Gap-1, Ada,

Idh-2, Gpi) nonynAUHOHHOH CTPYKTYpPbl THXOOKEHAH
1984): 3

ckoit cenban (Clupea pallasi) (no B. Tpant, ®. Yrrep,

|—2] — mecTa c6opa MaTepHala, MyHKTHPOM BbIAC/CKb! BOIMOMHLIE NONYNALUKOHHLIE rpyMNI1pOBKH

XBOCTATBLIMH M 6eCXBOCTHIMH  aM(HOHsIMH,
HalileHbl YepThl CXOACTBa N0 peaKuHH Npelu-
UTAUMH MeXKIy XOPHOBbIMH M MIVIOKOXHMH H
1. 1. [logoOHblE METO/Ibl UCCJIeOBaHUI NpHMe-
HUMbl M K pacTeHUsiM.

Buoxumuyeckuit nonumopduam. Hauu-
nasi ¢ 60-X rooB B NPaKTHKY MHKPO3BOJIIOLH-
OHHBIX MCCNEIOBaHMi LIHPOKO BXOAMT METOA
u3yueHusi Bapuauui GeJiKoB, OGHapyXupae-
MbIX © rfomouio 3nektpotopesa (P. Jle-
BouTHH). C MOMOUILIO 3TOTO METOAA MOXHO C
Gosiblliell TOYHOCTBIO, YeM IMpexnae, onpene-
JINTb YPOBEHb TeHeTHYeCKOH H3MEeHUYMBOCTH B
NOMyJISILKSIX, @ TAKKe CTeNeHb CXOACTBA U pa3-
JIUYMS MeXKTy MOMyJSLMAMH M0 CyMMe TaKHX
BapHaLMH.

Pagsiiuus Mexxay NonyJsulaMH 1o OHOXH-
MHYECKHM MOKa3aTesIsiM MOXXHO HarIsHO Ofl-
perensth Ha Kapte (puc. 6.30) im6o Ha AeHI-
porpamMme, NOCTPOEHHOH MO Ko3thhuLHeHTam
cxoncTea 1 pasmaumii (puc. 6.31).
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[lo yacToTaM 3J1eKTPOMOpPd MOXHO HC-
CJIEAOBATh BHYTPHUIONYNSIUMOHHYIO NPOCTPaH-
CTBEHHO-FeHEeTHYECKYI0 CTPYKTYpy H BbISIBJISITD
JIMHAMMKY 3TOil CTPYKTYypbl, T. €. HCC/Ie[0BaTh
HayaJibHbIe CTaJuu Npolecca MUKPO3BOJOLHH
(cm. ra. 8, 9).

[lpy GHOXHMHYECKHX CPaBHEHHSX HbIHE
KMBYLUMX OPFaHM3MOB [0Ka3aHO, YTO paHHHE
MeTaboNHyecKHe 3BeHbsi CHHTe3a CTePHHOB,
KApOTHHOWIOB, BTOPHYHLIX METaGOJIHTOB, pe-
aKIMK [JIMKOJIM33 M JIbIXaHHsl Y MHOTHX pacte-
HUIl M >KHBOTHBLIX CXOJHBI H He HYXAKTCA B
yuacTuM KuCJIopoia. 3aBepliaiolme e Cra-
IHH MHOTHMX MeTaGo/IHYecKHX nyTeH, ocoOeHHO
Yy BLICOKOOPraHM3OBaHHBIX CyLIECTB, MpoOTeKa-
IOT C €ro yyacTHeM. JTO CBHIETEJLCTBYeT 00
HX 3BOJIIOLMOHHOM MOJIOZIOCTH U CJIOXKEHHH B
a3poGHoii (pase uctopuu 3eMin. Takum obpa-
30M. C MOMOLLBK) GHOXHMHYECKHX METOJIOB (M B
TOM UHMC/e  MOJIEKYJNAPHO-GHONOrMYeCKHX)
MOMHO HCCJIEJ0BATh 3BOJIIOLHOHHBIE MpOLeC-
cbl camoro pasHoro maciutaba. HecomHenHo,
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P uc. 6.31. INpumep noctpoeHusi GHNoreHeTHIECKHX OTHOLLEHN B BU/E AEHAPOTPaMMbl HA OCHOBAHMH JldH-
HbIX 3JIeKTpoope3a GEJIKOB: B3aHMOOTHOLIEHHSI Mexay ewlamu gaposodun rpynnet D. pseudoobscura.

D/C
weHsoHa, 1979)

yto B OJIMKaHILKe rofibl apceHall ITHX MEeTOZIOB
JIOJDKEH CYLeCTBeHHO PaCLIHPUTLCS, YYMThbl-
Basl 3HAYMTEJIbHOe pa3BHUTHe HCC/eNoBaHuil B
3101 0OJacTH.

Metonasl mopeauposanusi 3soouuu. B
NocJ/IeIHHe JeCATHIETHS] MOSBUIACh BO3MOXK-
HOCTb MOJIEJIMPOBaTh 3BOJIOLMOHHBIH  TpO-
uecc'. KoOHEYHO, CJIOKHOCTL OpraHM3auHy
>KM3HH TA4KOB&, YTO MNOKA HEBO3MOXKHO HaleX-
HOe MOAeNHpPOBaHHe Pa3BUTHSI 3KOCHCTEMBI
WIH UeJIol FpyNnMbl, HO BJHAHHE OTAEJLHBLIX
IBOJIIOLIMOHHBIX (PAKTOPOB Ha MOMYJALMIO U
BHIL B LeJOM [OMI3ETC MONEJHPOBAaHHIO.
[loka Takoe MomenupoBaHue HEH3GEeXKHO CBSi-
3aHO C MPHHATHEM LEJIOro PANA YNpOLAKLMX
yCnoBHi (HanpuMep, paccMaTpHBalTCs OObIY-

' Kak u3BecTHO, Moji MOIE/IMPOBAHHEM MOHHMA -
eTCSl MeTOJl ONOCPENOBAHHOTO HCCJEI0BAaHMS, MPH
KOTOPOM HCCJienyeTcsi He caM 0OBLEeKT, a BCroMora-
TenbHaf cucrteMa (mofens), criocoGHasi 3aMeHsThb
00OBEeKT HA ONpele/eHHbIX 3Tanax rMo3HaHHs; TaKoe
HCCleOBaHHe B KOHEYHOM CueTe MOXKeT OaTb HH-
¢opMauMIo 0 CaMOM MoAEnHpyeMoM OGbEKTe.

— CpejHee YMCJIO AMHHOKHCJIOT, 10 KOTOPBbIM pasanHatoTcs depmenTbl pasHbix BHaoB (M3 C.M. I'ep-

HO JIKILIb JBYJIOKYCHbI€ FeHEeTHYECKHE CHCTe-
Mbl, MPUHHUMaeTCsi PaBHOBEPOATHOHN BO3MOX-
HOCTb CKpellUBaHusi ocoGel B MOMyJsiLUKU APyT
C JZIpyrOM H Jpyrve yrMpolleHHs, AaNieKue OT
npuponHbix cutyauuit). Ho u npu Takux orpa-
HUYEHUAX MOOE/NMPOBaHME MHOrLA IOMoraer
yKe ceiyac pellaTtbh psii SBOJIIOLMOHHbIX 3a-
nay. MopenupoBatie 3BOJIOLHOHHOTO MPO-
Llecca Mno3BOJSieT, B YacTHOCTH, HMCCJe[I0BaTh
BO3MOXKHble BJIMSIHUSI OTAE/bHbIX (hakTOpOB Ha
XOIl 3BOJIOLMH, HX B3aUMOJICHCTBHE, BbISICHHUTD
B HEKOTOPBIX CJly4asix BO3MOXKHble HarpasJje-
HHUSl U pe3yJIbTaThl Mpouecca 3BOMLHH (pHC.
6.32). MaremaTuueckoe MOJENHPOBaHHE [10-
ka3ano (A.H. Kosmoropos, 1935), yto Hau-
GoJibLIKEe TeMIbl U3AMEHEeHHS NONMYJIALMI NOMK-
Hbl GBITL He B OONbLUKX U HE B MalbiX H30JIU-
POBAHHLIX MOMYJSIUKAX, @ B CPEAHUX M0 BeJIH-
YHHe, C MNepPHOIHYECKH BO3HHMKAIOLUMMU [OTO-
KaMH F€HOB MOy HHMH.

[lpy npumeneHun ObICTPONEHCTBYIOLLHX
2BM c Gosnbuioil naMsTbi) BO3HHKaeT BO3-
MOXXHOCTb KaK Obl Pe3KO YCKOPHTb «MpoLecc
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P u c. 6.32. [NpumMep MonEnHpoBaHHs IBOJIOLJH: pacrpocTpaHeHue npuaHaka Y (dopma pbina: OCTpopbi-
JIOCTb — TYIOpLIOCT) B NONyAsiuMsiX neHka Brachymysrax B Asumn: A — cTanust paCXoXAeHHs! NPH3HAKOB
B pailoHe MepBoro KOWTaKTa, b — npoMexyToqHoe COCTosiHue; B — BO3HHMKLIEE CTAaUMOHAPHOE COCTOsIHKE

no gaHHoM nape npH3Hakos (13 M.B. Muuni, 1985)

3BOJIIOUMH» H COCTaBHTb [POTHO3 Pa3BUTHSA
3BOJIOLIHOHHBIX COOBITHII MPH Pas3JjiIMuHOM CO-
YeTaHUM yCIoBHEl (cM. Taike paspen 15.8).

OcoGoe BHHUMaHHE TMpPH MOAENHPOBAHHH
rpoliecca IBOJIOUHH NPUXOAHTCH YAENATh Bbl-
6opy HEOOXOOMMBIX M JOCTATOYHbIX HCXOMHBIX
npeAnochbLiok. MoXHO 3aN0XKHTb B MaUIUHY U
«MPOUrpaTh» pasjIMyHelillHe BapuUaHTbl B3au-
MOJIEHUCTBHS TeX WK MHLIX 3BOJIIOLIMOHHBIX CHJI
B TOH HJIM UHOI «OOCTaHOBKe», HO eCJH yIycC-
TUTb Kako#-Jubo oiHH U3 BeAYLIHX KOMIOHEeH-
TOB, TO pPe3yJibTaThl MOAEJIMPOBAHUS MOTYT I10-
JIYYUTLCS OOpaTHbie PealibHO CYUIeCTBYOUIMM
B npupoge. Onpenenutb Habop HEOOXOAMMBIX
W JIOCTATOYHLIX TMPEeAnochIOK JLIsi CO3[MaHHs
Mozie/IH — JIeJIo OueHb C1oXKHoe. Takue paGo-
Thl 11e71eco06pa3Ho OpraHu3OBLIBATH TOJILKO B
TECHOM KOHTaKTe MaTeMaTHKOB U OHOJIOrOB.

Jpyrue meToapl uayueHus asoatonuu. Ha
OCHOBaHHH AAHHBIX, IMOJIYYEHHbIX CPaBHHUTEb-
Ho¥ (huauonorueil, MOXHO MPOCIeHTL 3BOJIIO-
LIMOHHOE pa3BHUTHE TeX WJIM MHbIX (DYHKLHMH.
Tak, no o6meny BeulecTB rpuObl GiHXKe CTOSIT
K XXHMBOTHbIM, yeM K pacrenusm (A.H. Beno-
3ePCKHI1), YTO CNYXKHT ellle OHUM OCHOBAHHEM
JIISt BbUIEJIEHUSt HX B CAMOCTOSATENIbHOE LapcT-
BO.
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3HAUUTENIbHBIH HHTEpeC JiIsl BbISICHEHUs
TOHKHX ocobeHHocCTell MpoTeKaHus Mnpolecca
3BOJIIOUMM TIPEACTaBASieT uU3yueHue nosede-
HUA Hcusommolx (3mMOAO2UA), HA YTO MHOIO
BuuManusi obpawan Y. [lapsuH. Y OJM3KHX
BHJIOB, HEJABHO AMBEPrMpoOBaBLIMX OT OOLIEro
npenKka, coxpaHsercst (WIH peKanuTyJiHpyeT B
pollecce OHTOreHe3a) MHOXKeCTBO OOuHX
mesikux uept noeenenust (K. Jlopenu, H. Tun-
6eprex u ap.). Hekotopblie xapakrepHbie Jpes-
HHe 9epThl MOBEACHHS Y MNTHIL K MJIEKOIMHUTAI0-
LHMX MOTyT ObiTb He MeHee BaXKHBLIMH IOKa3a-
TENAMH TMPOHCXOXKIEHHS OT OOLUMX IPEMIKOB,
YyeM FOMOJIOTHYHbIE OpraHbl WK Jpyrie Kiac-
CHYEeCKHe CpaBHUTEJIbHO-aHaTOMHYeCKHe JIo-
Ka3aTeJsibCTBa.

B uekotopbix cnydasx 3¢peKTHBHLIM OKa-
3bLIBAETCH MCMOJb3OBaHHE Napa3urmonozuye-
cK020 memoda u3ydenust 3BoJoLMH. MHoro-
YHCJIEHHBIMH MCCJIEIOBaHHAMH JIOKa3aHoO, 4YTO
IBOJIIOLMST NMApa3UTOB U X035ieB MPOTeKaeT co-
npsizxeHHo. Mi3BecTHO Takke, YTO B HEKOTOPBLIX
rpyrnnax napasuTbl OKa3blBalTCs crnelmpuye-
CKHUMM I BHAOB, pofoB Wik cemeiicT. []o-
3TOMy MO NPHCYTCTBHIO OIpele/IeHHbIX MNapa-
3UTOB MOPOH MOXHO C OOJLIUIOH TOYHOCTBLIO



CyauTh O (PUJIOTreHEeTHYECKHX CBA3SX BHAOB —
X0351eB 3THX NapasuTOB.

[lo-Bupumomy, s0bas  OHoJlorHyecKas
AHCLMIVIMHE 06a1a1aeT CBOUM crieluhHYecKHM
HabopoM MeTONOB H3y4YeHHs! 3BOJIKOLIHOHHOIO
npouecca, W IOCTaTOYHO [OJIHOe MX IepeyHc-
JieHHe MPaKTHYeCKH HEBO3MOXKHO B paMKax Ofl-
HOro Kypca.

6.3. OcobeHHOCTU u3y4eHun
MUKPO- U MakpoO3BONIOLUN

Jlas aHaiusza MUKPO3BOAOYUL — TIPO-
11eCCOB, TEKYLIHX BHYTPH BHIA Ha NPOTSKEHHH
CPaBHHMTEJIbHO KOPOTKHMX OTPEe3KOB BpeMe-
HU,— NMPUMEHAIOM KOMNAEKC NONYASYUOH-
HbLX Memo0o8. Ins u3yyeHust MUKPO3IBOJIIO-
LMK XapakTepHO TAKXKe MpOBEIeHHE IKCMepH-
MEHTOB (He TOJIBKO TeHeTHYeCKHX, HalpHMep
ruOpHAIONIOrHYECKOr0 aHaNu3a, HO H 3KOJIOTH-
YeCKHX, TaKHX, KaK 3KCrepHMeHThl 1o 6opbbe
3a CylIeCTBOBaHHE, eCTeCTBeHHOMy oTbopy H
np.), a Takxke paciindpoBKa TaK Ha3bIBAEMbIX
«TPUPOIHBIX  SKCTEPHMEHTOB», IOCTOSIHHO
BO3HHMKAWOLMX B MNpHposie (BO3HUKHOBEHHE U
HapylleHHe PpasHOro poda 3BOJIOLIMOHHBIX
6apbepoB MeXIy MOMNyJIALMAMYH, BCeJleHHe Ho-
BbIX (hOpM H T. JL.).

MHOr0 MHKPO3BOJIOLMOHHLIX CHTYalHK
MOXXHO HCCJIEOBATh H B HALLM JIHH MPH aHaJH-
3€ pe3yJIbTaTOB AHTPOIONeHHONO BJIMFIHHS Ha
>kupyo npupony. [lpu 3Tom npexxne eauuHbie
apeasibl MOMyJAsUMH APOOATCA HA YacTH, BO3-
HHUKZIOT HOBBI€ WJIH MCYe3alT cTapblie H30JIsi-
UMOHHble 6apbephl, H3MeHsieTcs (1opoi pe3Ko)
JaBJieHHe 3IBOJIIOLMOHHLIX (bakrtopoB. Hure-
pecHoll 3aj1ayeit 0Ka3bIBaeTcs JIOCTATOYHO TOY-
HBIH y4eT TaKMX H3MEHEeHMH W peaKlMH Ha HUX
NPUPOAHLIX TOTYJISAUMI TeX WIK UHbIX BUIOB. K
CoXKaneHuio, B GONBLIIKHHCTBE CJyyaeB Mbl He
ycrneBaeMm 3a(hUKCHpOBATh MCXOfHble COCTOSA-
HHUSl TMOMYJISIMH JIO Hayalla aHTpOMNOreHHOro
BO3JEHCTBUSl M JIMLI3eMCH TeM CaMbiM BO3-
MOXXHOCTH OLIeHHTb BeJIHYHRY H CKOpOCTb Mpo-
UCLIEALIMX BIOCHEACTBUH MHKPO3BOJIIOLHOH-
HBIX U3MEHEeHHH.

Onrako yke ceilyac HaKOMWIOCL HEMaJO
JAaHHbIX 110 MHKPO3BOJIIOLUMOHHLIM H3MEHEeHH-
$iM, HarnpuMmep, MNPOMCUIENUIMM CO MHOIHMH
BHIAMH U MOMYNSLMAMH B pesyJbTare ciyyai-

HOH WJIM HalpaB/eHHOH akKIMMATH3aLMK pac-
Tenuil, 6ecrno3BoHOYHbIX, pbib, NTHL U MJIIEKO-
nutanumx. ECTb MHOTO AaHHBIX MO0 BO3HUK-
HOBEHUIO YCMOLMUBOCTMI YIEHHUCTOHOTHX U
MO3BOHOYHLIX K HCMOJb3yeMbIM MPOTHB HHX
NecTHUWIaM, a pacTeHHii — K repOuuHiam.
EcTb MHTepecHble NaHHbIe rOo8blLULeHIS ToAe-
PAHIMHOCMU pacheHull K CONEPXXaHHIO B
Cpefie TSDKeNbIX METa/JIOB W JIPYyrHX 3arpsi3-
HslolUMX BeulecTs. Bee 3To 3acny»kuBaer Tua-
TEJILHOrO aHalH3a C MO3HLMII KCCNeoBaHUSA
npoueccoB MUKpo3Bosouuu. [lonynsunonHbie
METOAbI MCCJIENOBAHHS! CeHyac NMPOHMKAKT B
MaJeoHTOJOr I, OHOXHUMHIO, 3TONOMHID H MHO-
rue Jpyrie HaykH.

Jnst aHanusa MakKpo3BOJIOLMH — Mpo-
11€CCOB, TEKYLUHUX Ha MpPOTSKEHHH NECATKOB M
COTeH MMJUTHOHOB JieT,— MPUMEHSIITCH He
MeHee pa3HooGpasnbie Metoabl. Cpefu HUX Ha
OZIHOM M3 MNEpBblX MECT CTOMUT KOMILIEKC na-
NleOHMONO2UYECKUX MemoOos: cOop Mare-
pHasa H BOCCTaHOBJIEHHe O0JIMKa HCKOMaeMbIxX
chopMm, uX 3KoJioru, GuoreorpaduH, aHaau3
BelleCTE GHOreHHOrO MPOUCXOXKIACHHS, H3yye-
HHE MHUKPOCKOMHYECKHX UCKOMaeMbIX OpraHu3-
MOB M T. I. [l aHanu3a Makpo3BOJIKOLHMH yC-
MEUIHO HCIOJIb3yeTcst M3yYeHHe COBPEMEeHHbIX
bopm.  CpasrumensHo-mopgporozuieckue
MeOoObr U3YYEHUS BOJIIOLMHU CYXaT A8 yC-
TAHOBJIEHHS! POACTBa (hOpM IO CTeneHH CXO-
CTBa B HX CTPOEHHH. IMOpLONO2UYCCKUL Me-
mo0 U3ydeHHst 3BONIOLIMM OCHOBAH Ha CpaBHe-
HUH PaHHHX 3TaloB OHTOF€He3a pa3sHbIX opra-
HHU3MOB; MpHU 3TOM MHOFOA YHaeTcs BHISIBHTH
MpenKoBbie MPHU3HaKH, Hcuelalollue Ha GoJiee
MO3MHUX CTAAUSAX pa3BuTHs . AHanu3 GesKoB H
HYK/IEMHOBbIX KHCJIOT MO3BOJISIET YCTaHaBJIH-
BaTb CXOACTBO M pasjiHyMe pPa3HbIX OpraHu3-
MOB; 3TH W Jpyrvue OHOXMMHYECKHE MeTO/bl
yaue BCEro MPHUMEHSIIOTCH TPH MOJIeKYJsp-
HO-GHOJIOFHYECKOM MoziXoae K M3YUYEHHIO 3BO-
JIIOLMOHHOrO Tpouecca. buozeoepaguueckue
MemoObl NO3BOJSIOT BOCCTAHAB/IMBATL HCTO-
PHIO pacnpoCTPaHeHHs, paclBeTa W yBfiIaHHS
pasHblX Trpynn B MpocTpaHcTBe GHocthepsl.
llapaszumonoeuueckue memoOsl, OCHOBaH-

' COBOKYNHOCTb CPAaBHHTEJILHO-aHATOMHYECKHX,
CPABHHTENBHO-3MOPHONOIHYECKHX H NaNeOHTONOTH-
%ECKHX METO[OB B H3YYeHHH 3BOJIIOLMH CO BpeMeH
9. lekkensi Ha3bIBAKT Memodom mpoliHo2o na-
parienusma.
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Hble Ha TeCHeHIeM 3BOJIIOLMOHHOM €IMHCTBE
Mapas{ToB CO CBOMMH XO35i€BaMHM, MO3BONAIOT
B psle CJyyYaeB MO MapasuToayHe CTPOMTH
0GOCHOBaHHbIE TMPEANOJIOKEHHs 00 3BOJIIOLMH
OTAEJNbHLIX BHIOB, POAOB, CEMEHCTB XO3SEB.
H3ayyeHse ToHKHX OCOOGEHHOCTel MNOBeACHHS
YKHBOTHBIX — 3moaOoeudecKkue Memoodst —
MO3BOJISET YCTAHABJMBATL POACTBO MEeXIY
rpynnamMi Ha OCHOBAHHH OMOJIOrHH reHeTHye-
CKY OOYCJIOBJICHHBIX 3JIEMEHTOB [OBEJEHHS.
Dusuonoeuneckue memoodob. U3YYEHHA 3BO-
JIOLIMH, OCHOBAHHLIE HA COMOCTABJIEHHH 0CO-
GeHHocTell oOmeHa BelecTB M MPOABJEHHH
(byHKUHMOHANBbHBIX OCOBEHHOCTEH Y pPa3HbIX Op-
r4HH3MOB, TaKXKe [OMOralT BOCCO3[aBaTh
[yTH MPOHCXOXKAEHHUA TE€X WJIH WHBIX (HOPM.

6.4. HeoO6xoaMMOCTL KOMMJIEKCHOro
noaxona K U3y4eHUo 9BONMIOLUK

M3 KpaTko OMHCaHHBIX B 3TOH rniaBe oc-
HOBHBIX METOIOB H3yYeHHsi 3BOJIOLHOHHOIO
Mpouecca BbITEKAEeT OOHH TMPHHUMITHAIBHO
Ba)KHBIH BBLIBOM; Hem Hi O0HO20 «abcoarom-
HO20» UAL COBepLIeHHO20 Memoda Ons u3y-
YeHUs 0cODeHHOCMEL NPOMeKAHUS npoyec-
ca 380A104UL.

Hauwu npeacrasnenyis 06 3BOJIOLMY, ONH-
paBLIHECS JUIMTEJIbHOE Bpemsi Ha KjaccHye-
CKHeé MEeTObl, CyLIECTBEHHO PaCIUMpPAIOTCA C
[IOMOLUBI0 HOBEHLIMX METOOB MOJEKYJAPHOH
Guosiorui. Mayyenre npouecca BHaooOpaszo-
BaHMs, CHayana MNpPOBOAMBLIEECA TONBKO Ha
oCHoBe MopdoJiorHyecksx H Guoreorpacuye-
CKHX METOJ/IOB, CYLUECTBEHHO NOMONHEHO reHe-
THYECKHMH, (PH3HOJOTHYECKHMH, a B MoChes-
Hee BpemMs W OHOXMMHYECKHMH TMOAXOHaMH.
Hayyenne mpoueccoB 3BOJIOLHMH IKOCHCTEM,
MPOBOJMBLIEECH Ha OCHOBE BOCCTAHOBJIEHHA
BbiMepiuyx Jiop ¥ hayH, a TakKe Maleo’Ko-
JIOTHH CYLIECTBEHHO PacIIMpAeTcA B CBA3M C
HCIO/Ib30BAHHEM METO[IOB MaTeMaTHYecKoro
MOZEJIMPOBAHHs, TEPMOIMHAMHYECKHX H HH-
(hOpMaLOHHBIX NMOAXOAOB. YHC/IO TaKHX MpH-
MEPOB MOXKHO YBEJIHYHTD.

[Tokasare/ibHa CHTyalHs, CIOXKHBILASCA B
80-e roasl XX B. npy H3yyeHHH ocoOeHHOCTEeH
Mmpolecca MHKPO3BOJIIOLMH C TPHMEeHeHHeM
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MOPODHIHONOTHYECKHX ¥ GHOXHMHYECKHX
meronoB. B psne ciyyaeB pe3ynbTarbl TaKHX
HCCIeNIOBAHMMH, HampuMmep, MpH ONpelneseHHH
CXOJNCTBA W Pa3/NMuWA MONYAAUMHA TONHOCTBIO
COBMAafiajii, B IPYTHX — He COBMajfand M Aaxe
JI@aBajii MPAMO MPOTHBOIONOXKHbIE OLeHKH. B
KOHIIE KOHLIOB MOC/e JJIUTENbHBIX CIOPOB O
MpexMyLecTBax TOro HAH Apyroro Ioaxona
YIanoCh MOKAa3aTh, YTO 3TH JaHHLIE U HE CTOMT
CPaBHHBATb — OHH OTPAXKAIOT CYLLECTBEHHO
pa3Hble CTOPOHBI NPOTEKaHHsA IMpoLecca 3BO-
JIOLKMH, W Nofyyaemble TaKHM 00pa3oM Xxapak-
TEPHUCTUKH SABJAIOTCA JONOJHAIWHUMH OHA
Apyryio (B COOTBETCTBHH C H3BeCTHLIM oOLie-
Hay4yHbIM HMPUHYUNOM OONOAHUMENbHOCTIL
H. bopa).

HecmoTps - HAa CpaBHHMTEJBHO LM POKHH
CMEKTp YK€ M3BECTHHX MeTOAOB, ObLI0 Obl He-
BEPHLIM CYHTATh, YTO BO3MOXKHOCTH H3yuYeHHs
SBOJIIOLMH B 3TOM HANpaB/e€HHH HCYEpraHbl.
[lapannensHo ¢ mnporpeccoM B KOHKPETHbIX
AHCUHIIMHAX (POPMHPYIOTCA BCE HOBLIE H HO-
BLI€ METOMbl M3yYyeHHs 3BOJIOLMH. ToJbKO 32
nocsnenure 15—20 sieT BO3HHKIH TakHe HblHe
LIMPOKO PacrnpocTpaHeHHble METOIbl HCC/ieno-
BaHWsi Mpollecca 3BOJIIOLMHK, KaK H3y4yeHHe
GHOXHMHYECKOro MosumopdHama, NonysLy-
OHHasi MOp(OJIOTHSA, LUTOreHeTHYECKHe U Ka-
PHOJIOTHYECKHE MEeTO[bl, METOAbl MOJIeKYyJsip-
HOH Guosoruy. PaKThl CBHAETEJNbCTBYIOT, YTO
ceHyac MZIeT, 1o CyuiecTBy, akTHBHeHuee 00-
HOBJIEHHE ¥ pacuidpeHHe (GPOHTA 3BOJIFOLHOH-
HBIX HCCJIeIOBAHHH, MOCNEACTBHEM HEr0 J0JDK-
HO OblTh Gonee riyOoKoe NMOHHMAaHHE 3aKOHO-
MEpPHOCTEH MPOLECCa 3BOMIOLMH.

JBONIOYUS — UCTIIOPUMECKOE  paA3BU-
mue wusozo Ha 3emae — 8 HaAcmMoAUjee
epems npedcmaem He 8 sude npasdorio-
006HOIL 2unomese., @ 8 Ka4ecmee Heonpo-
eepicumoeo hakma, NMOATBEPIKIAEMOI0 CyM-
MOH HaluHMX 3HaHWH W3 pasHbIX 00sacTed ecre-
CTBEHHbIX HayK.

B komnaekce paszroie memoosl no3eo-
AAIOM  U3Y4AMb IBOAIOYUOHHGLIL npoyecc
OM NPOUCXONHCOeHUS KPYNHBLX epynil 1L IKO-
cucmem 00 BO3HUKHOBEHUS HOBbLX NONYASL-

yut u 8udos.
Corocrap/ieHHe paz/iMdHbIX TOAXONOB K
u3yuenuio 3Bosouxd B XIX # XX BB. MoKasbl-




BaeT, YTO MOCTOSAHHO MPOHCXOOMT yrayOjieHHe  reorpapuyeckHMH, HO U C GHOXHMMHYECKHMH U
BCEX K/IACCHYECKHX METOAOB HCCJENOBAHHA H  NeHETHYECKHMH; 3MOPHOJIOrHYeCKHe MOoaXos!
PasBHTHE HOBbIX. BaxHas uepma ucnons3o-  eCTeCTBEHHO COYETalOTCH He TOMBKO € MOpdo-
BAHUA PA3AULHLLY MEMOOJOB USYHEHUS IB0-  JIOTHHECKHMH, HO M C (PU3HOJIOTHYECKHMH H
MOYUU — UX B3QUMOOONOAHAEMOCTL: Me-  OGHOXMMHYECKHMH H T. 1.

TOAbI MAJIEOHTOJNOrHH OPraHHyeCKH COYeTarT-

CA He TOJIbKO C MOP(OJIOTHYECKHMH Wi GHO-

Haubonree obuee u cneyugpuueckoe ceoiicmeo Huso-
20 = CnocobHOCML K CamMOBOCNPOU3BEOEHUIO HA OCHOBE MATM-
Pu4HO20 npuHyuna. Ima cnocobrocme emecme ¢ OpyauMu OCo-
berHOCMAMU HCUBBLL CyUjecme onpedeasem CyujecmeosanLe qe-
meotpex OCHOBHbLX YPOBHEL Op2aHU3AYUL HUB020 (MOAEKYAID-
HO-2eHemu“ecKull, OHMO2eHemuU4ecKull, nonyALyLOHHO-8UOO-
8ol 1 buoceoyeHOMULECKIIL).

Bce ypoenu opeanusayuu iusHU HAXO0AMCA 6 CAOHCHOM
83aumoleiicmeul Kak wacmu edurozo yeaoeo. B mo e epema
HQ KAAHOOM YposHe Oelicmeyiom 80U 3AKOHOMEPHOCMLU, Oonpe-
deantoujue 0cobeHHOCTU 3BONIOYUL BCex (hOpm Opzanu3aAyuL
aueoeo. Cneyupuueckue csoiicmea xmusnu obecnewusarom He
moAbKO socnpoussedenue cebe nodobueix (Hacredcmeer-
HOCMb), HO U HeobxOoOumOe O IBOMIOYUL USMEHEHILE CaMOBOC-
npouseodauuxca cmpykmyp (usmenwusocms).

Oepomroe uucro gpakmos u3 pasuelx obracmeil 6uoroeuu
ceudemenscmayemn, 4mo npoyecc I8ONIOYLUL PeANbHO OCYLecTmE-
ARNCA HA NPOMANCEHUL HECKOAbKUX MUAAUAPOO8 nem cyujecm -
sosanus emau. Paznoobpastioie memoos: U3y4eHUS I80NIOYLOH-
HO20 npoyecca nO3BOAAIOM BLIACHUMb CYUECTBEHHOE HepmibL
seonioyuL 21060 epynnol HUBLLX OPAHUSMOB 8 NPOUIAOM, BOC-
CMAHABALEATML NYMU 8 HANPABAEHUL PA3BUMUA UX Lenblx c006-
wecme, soccozdasams OOWYIO KAPMUKY F80AIOLUOHHOZ0 PA36L-
mus 6orvuiux npocmparcms nauleli nianemst. Ilareormonroau-
yeckue, buozeoepaguneckue, mopgonoeuteckue, ambpuorozuye-
CKue u opyeue memodsl LCCACO0BAHUA, UCNONbIYEMbLE 8 COBOKYN-
HOCML, 0QIOM 803MONCHOCM b NPOCAeOUb passumue Hu3nu KaK
naaxnemapHoeo aereHun. Jlaunee morekynraprotl buonroeuu, 6uo-
xumuu, buozeoyeronozul NO38OAIOM CO30AMbd MOOELL Nepeblx
3Manos B03HUKHOBEHUN HU3HU U 0Opasosanus buocgepsr 3em-
au. Cyuwjecmeyem Hemanro memodos 015 U3YHeHUS NPOMeKaAHUs
380N LLOHHOZO NPOYecca U 8 MeHbulLx macumabax — MUKpo-
3680101 LLL.

Jeonoyua suznu Ha 3emae — Heocnopumeii gpaxm. B uem
Jce npudutbl 3sortoyun scusoeo? Kakoes: dsuscywue cuaet u 3a-
KOHOMepHOocmu 3ol ssorroyuu? Pacchompenue u anaius smux
BOMPOCOB COCMABAAEM OCHOBHOE COOepHaHUE COBPEMEHHOL
meopul 380M104UL.
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1. ConocTagbTe npeanosaraemsie NMYTH BO3HWUKHOBEHHS XH3HW Ha
3emie. B yuem cocTost HepelleHHbIe BONPOCH! Pa3HbIX FHNOTE3 NPOMC-
XOMKAEHUS KHIHH?

2. [louemy NpUXOAUTCS FOBOPHTL O HEM3DEKHOCTH IBONIOLHOHHOIO
pa3suTus Ku3hu? B uem cOCTOMT reoxumuyecKas (hyHKUMS KHIHK HA
3emne?

3. [epeuncaute xapaKkTepHbie 0COGEHHOCTH HKU3HH, BHIEISS xaubo-
nee BaXKHLIE A5 NPOTEKAHHS npoliecca 3BOIOUHH.

4. B ueM NposBARIOTCS CHCTEMHOCTh H OPraHW30BAHHOCTL XH3HH Ha
3emne?

5. OxapakTepusyiTe OCHOBHbi€ YPOBHM OpraHM3alMK MKH3HW Ha
3emie M JOKAKHTE MX HECBOAUMOCTH PYT K Apyry.

6. B uem HepeanbHOCTh B ONUCAHUH CTPOEHHMS KH3HH Ha NJaHeTe
Coaspuc B dantacTiueckom pomate Cr. Jlema «Coasipuc»?

7. Kak MOXHO n0Ka3ath 00LEKTUBHOCTL NMPOLECCca 3BOMIOLUHH XKH3HH
Ha 3emne?

8. B uem COCTOMT CYHIECTBO METONa TPOHHOrO Napannenusma u 3xa-
yeHHe 3TOro M MOAODHBLIX METONONOrHUECKHX MMOAXONOB [if peleHHsd
CRopHbIX BOMPOCOB (PUNIOreHe3a OTACAbHLIX rpynn (¢ npumepamu)?

9. KakuMu Metojamu MOXKHO M3yyaTh 3BOJNIOWMOHHLIE cOOBLITHS B
macitabe MUITHAPIOB JeT? MUJTMOHOB JeT? fecATKoB Jet? B uem
pasnMuye Mexiy MeToaamMH M3yYeHHs MaKpo- H MHKPO3BOMOUHOHKHBIX
npoueccos?

10. Mpunoxyum au obueHAYYHBIA MPHHLMI  JONONHHTENLHOCTH
H. Bopa K H3y4eruio 3BOMIOUMH?

11. Mepen HAMK HAXOAATCH JOWAAb, MbIIb, Yepenaxa, babouka, co-
cHa. Kakumy mMeTonamu Haubogee HaNeKHO MOXKHO YCTAHOBUTL (husio-
reHeTHYECKMe B3aHMOOTHOWeH s (POACTBO) 3THX opm?

12. Kakue 3BONIOUMOHKBIE NPOLECCH! MOAAAIOTCH H3YUeHHI0 METOAA-
MH NONyJNsUHOKRHON GHoNorun?

13. MOXHO JM ¢ NOMOILBIO METOAOB MOJEKYNApHOH GHOJIOrHH H3y-
4aTh 2BOVIOLMOHHBIE MPOLECChl BHYTPHBHAOBOrO Macwraba?

14. MoXHO JH NaNeOHTONOrMYeCKHMH MeTOAaMH H3y4aTh MHKpO3aBO-
mounio? Kakopa paspewaowas cufla COBpeMeHHLIX NaneoHTON0rHYE-
CKMX MeTonoB?

15. Kakyimu OuoreorpadpuueckMMy METOAAMH MOXHO H3y4aTh Mpo-
wecchl MHKpPO3BOMOLMK?

16. Kak noka3ath, 470 CPaBHHBaeMbie CTPYKTYPbI FOMONOTHYHBIE HITH
AHANOMHYHBIE B Cly4ae MX 3HAYHTEIBHONO BHEIIHEro CX0ACTBa (HanpH-
Mep, BUOPHCCH Y MIEKOTIMTAIOUIMX M WETHHKH HA TeJe HaCEKOMBbIX, KO-
JIOYKH Y LIMTIOBHUKA W KONIouKH y 6apbapuca)?

17. B uem npuHUMNHAIbHOE OTIMYHE PYAHMEHTOB OT aTaBU3MOB?

18. Kakyie HeMmHorHe 0coOGEHHOCTH OpPraHW3aUMK XKMBOro Ha 3emne
HeoOX0oaMMbl H JOCTATOUHBI [18 MOJIETHPOBAKUS Npouecca 3BOJIIOLMH?

19. MoxHo M NpeacKa3aTh HanpasieHns 3BONIOLHH XKH3HH HA 3em-
se B GyAylieM, Onupasch Ka ee Pe3yaLTartsl B npouwom? Kakoss! 3neck
npeanoaaraemMue MOAXOAM W NEepCreKTHEbI?

20. MepeuncnuTe XapaKTepHble HepThi BOJNIOUNHH PACTeHHI W XKu-
BOTHBIX, Bbigess ofuye 1 cneunpuyIeckie MOMEHTLI.

21. MNoKaxuTe B3aUMOCBN3b IBONIOLUMH PACTEHHH M XKHBOTHBIX Ha
np¥Mepe PassHTHs KH3HK B KaKom-1n60 reosorHyeckom nepuone.

92. OuelHTe BK1aJ METOOB Pa3HBIX HAYK B H3yueHue npouecca 3so-
JIOUMH M BO3MOXKHbLIE M3MEHEHHs B 3TOM Hanpasienuu B Oyaywem.

23. Kakopa cB3b pa3BUTHS METO/OB M3Yu€HHS 3IBOJIOUMK C NOKA3aA~
TeNbCTBAMM OOBEKTHBHOCTH 3BONIOLMOHHOTO NMPOLECCa B KUBOH MPH-
pone?
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HO He HKTIOTENbHAM, O MUKPO3IBOJSTIOLIUN

pakTOpOM H3MeHeHHA."

Y. llapeuH

YVuenue 0 MUKP03GONIOYUUL — UEHMPANHbLL PA3OEN COBPEMEH-
HOL0 JGOANYUOHHOLO YUEHUS — DPOCCAOMPUBLEM MeTAHUI/L
36ONIOUUOHHOLO NPOUECCA U BKAOUAET 1LAAGYL, TNOCCAULECHHLE
PA3AUNHBLAL PAKMOPAA 3IBOANYUY, IGONOUUOHHOMY MAME-
PUAAY U FCONHOUUOHHOILY SCAEHUI0, HAKOHEY, 6UOY, GUO000Pa-
306QHUI0 U GO3HUKHOGEHUID PA3AUMHHLE A0GNMAYUL KOK LAAG-
HolAL  PE3YALMAMAN 3BOMOYUOHKOLO TMPOYECCE HA  IMOMU
ypogHe.

Cmpowud anesus ¢ 210607 0640CMU BO3NOXKEH AUUS TOLOG,
k0100 YOGEeMCS GBUUAECHUMDL U ONUCAMb  INCMEHMAPHBLE
CMPYKMYPHHLE COUNHUY DL U NPOMEKAIOUUE B HUL TUPOYECCHL.

On  0oCMuIHym NPUMEHUMENBHO K JUKPOIGOAIOUUOHHLI
cobvmusn 6401000p8 UCTOAB306aHUI0 UOEL U TNOOTOO0G 1€
HeMUKU.

Mukposeoatoyus u3yuwaem Gaxmopst U METOHU3MBL GHYMPU-
6u00601 Oufffepenyuayuu, 306epUAUUECE 6UO006PA30CANU-
en. Vmenno 30ech peaiusyemcs JeTaHU3 N GCELO 1PAHOUOIHO-
10 3GOAIUUOHHOLO NPOYECCa HA 3enne.

B Kaaccuueckon 00peuHUME HOUAALHBLE CMA0UL 6U0006Pa30-
GOHUL 0CMABAAUCH HEUIYUEHHBLUY, OHYU KOK PA3 COCMAGAIIOM
0CHOBYL COBPENEHNOL0 YUEHUS O JUUKDPOIGOLIOYUUY.




JIABA 7

BO3HUKHOBEHUE yYeHUss 0 MUKPO3BOJIIOLIUMN.
Monynauus — anemMeHTapHas eAuHuLla 3BonMoLUUNn

Ha ocHoBe knaccuyeCKHX CpaBHHTEJib-
HO-AHATOMHYECKHX, 3MOpHOJIOrHYecKHx, 6Ho-
reorpachiyecKHx, ManeoHTOJNOrHYECKHX H Ipy-
r'HX METOOB BO BTOpo#i nosoBuHe XIX B. ObuiH
BbIACHEHbI MHOrHE 3aKOHOMEPHOCTH 3BOJIIOLIMH
MPHMEHHTEJIBHO K KPYIHbIM rpyInaM opraHus-
MOB B 60sbiuHX (reonoruyeckie) HHTepBaiax
BpemeHH (Makpo3soswouus). B 1o xe Bpems
HauallbHble  CTaoMy  Mpolecca  3BOJIO-
UMH — COGCTBEHHO MexaHu3M 3BOJNIOUHOHHO-
ro rnpouecca, AeHCTBYIOLHH MPH BO3HHKHOBE-
HHH HOBBIX BHMJOB,—— OCTaBaJIMCb MANOH3yyeH-
HbiMH. B 310l rnaBe paccmarpuBaercs Oojiee
noApo6GHO 3NeMeHTapHas 3BOJIIOUHOHHAA e/u-
HHLE, 6€3 KOTOPOH HHKAKOro 3BOJIKOUHOHHOIO
npouecca GbiTh He MoxeT,— nonyasuus. Ho
nepel 3THM KpaTko OXapakTepH3yem BecCb
MHKPO3BOJIIOUHOHHBLIH YPOBEHb HCC/IeJ0BaHUA
3BOJIIOLMH.

7.1. TnaBHas ocobeHHOCThL
W3y4yeHUsi MMKpPO3BONIOLIUN

Kak 13BeCTHO, CTPOrdii ¥ 0CTaroyHO TOY-
Hblfi aHanu3z B n0O0H oOJacTd BO3MOXEH
JIMLIb TOFAA, KOTAA YIAaeTCs BbIWIEHHTb B OMNH-
CaTh 3AeMeHMapHble CIMPYKNYypHbLe eOuHLL-
yot ¥ senrexus. B GonblMHCTBE pasiesioB
6HoNorKK Takoe BhlAeNeHHe M0Kd He nNpoK3Be-
peHo. OpHako Guaropapsi MCIOJb30BaHHIO re-
HEeTHYeCKHUX uaeH H NoIXONOB OHO CTan0 BO3-
MOXXHbIM B OTHOLUEHHH 3BOJIIOLMOHHOIO Mpo-
uecca. Mukpoasoroyus — 380AI0YLOHHbLE
U3BMeHeHUs, Komopele udym erympu suda

96

u npusodsm K ezo Ouhcheperyuposke, 3a-
sepuasce sudoobpazosariuen .

B 30-e roapl B pe3ysnbTaTe HHTEHCHBHOIO
pasBHTHS MOMYJNALHMOHHON PeHETHKH BO3HHK/IA
00BbEKTHBHAS BO3MOXXHOCTb 6onee ruryGoOKoro
NO3HaHKs CAMOro MexaHH3Ma BO3HMKHOBEHHS
HOBbIX MPH3HAKOB (afanTauui) 4 B KOHLE KOH-
LOB MEeXaHH3Ma BO3HHKHOBEHHS BHIOB, YEM
3TO OLLIO BO3MOXKHO PaHblile, JIHLIb Ha OCHOBE
HaGnrofenyit B npupope. KpaiiHe cyliecTBeH-
HbIM MOMEHTOM IpPH 3TOM OKasanacCb BO3MOX-
HOCTb MPSAMOro 3KCMEpHMEeHTa MNMPH H3YYEHHH
MeXaHH3MOB 3BOMNOLKH: Gsarofaps UCIoJib30-
BaHHIO APO30(uibl H APYrux ObICTPOpa3sMHO-
XKAIOUIUXCA BUIOB OPraHU3MOB CTAN0 BO3MOX-
HBIM 3KCIEPHMEHTaNbHO MOJEJMPOBATh 3BO-
JIOLMOHHBIE CHTYalH U HabniojaTh MpoTeKa-
HHe 3BOJIILMOHHOrO Mpouecca Kak 6ol yepes
«qyrmy Bpemenu». Okasasioch, Y4TO 33 KOpoT-
KOe BpeMsi 3KCIEPHMEHTATOP MOT MMOJYy4YHTh
pe3ynbTathl H3MEHEHHS MHOTHX JECATKOB Io-
KOJIEHH# APO30hHIT WK MHOIHX COTEH IMOKOJIe-
HHI MHKpPOOpraHuamoB. A 3a Takoe Bpemsi B
H3yuaeMblX COBOKYMHOCTSX YHAeTcs Habunio-
[aTh OEACTBUTEJIbHO 3HAYMMblE 3BOJIIOLHOH-
Hble H3MEHeHHA — BO3HHKHOBEHHE Tex HIH
MHLIX MPH3HAKOB W CBOMCTB, BILIOTH O BO3-
HHUKHOBEHHSA PErpoLyKTHBHOH H30MALKMH OT HC-
XOAHO#t (hopMbl.

' TepMuH «MHKPO3BOJIOLMA» Gbil HCMOMB30-
BaH snepebie 10.A. @ununyerko B 1927 r., s
TOro 4To6bl NOAYEPKHYTH HECBOAMMOCTD, Ha B3FMs
aBTopa, MPOLECCOB 3BOJIOLMH KPYNHOro MactiTala
K mpoueccam BuaooGpasosaHusi. B coBpemeHHOM
CMbLICIE TEPMHH «MHKPO3BOJIIOLHA» Briepsble bl
npeptoxer O.T. lo6pxanckum (1937) u H.B. Tu-
mogeeBbim-Pecosekm (1938).




Takoii 3KCNepHMeHTaNbHBIH MOAXOA Cpa3y
)Ke BBUIENHN 06NacTb H3YYeHHsi MEXaHHW3MOB
3BOMIOLMH M3 BCeX APYryx — M0 CYLIECTBY
onucaTesbHbIXx — o6JjiacTefi H3y4€HHs IBOJIKO-
uyH. baarogaps BO3MOXXHOCTH MCITOJIb30BAHHA
JKCNEPUMEHTa  OKa3blBAa€TCA  BO3MOXKHBIM
CTPOro MpOaHAJIM3NPOBaTh AEHCTBHE JIIOOOro
skenaemoro (hakropa Ha BO3HHKHOBEHHE ajar-
TAaLKH, 0 TOHKOCTEH OMHCaTh CaM MEeXaHH3M
BO3HHKHOBEHHA aaaNTaLMH.

7.2. NoHsiTne «nonynauus»

B nr060#t 06aacti 6HONOrHYECKoro Heese-
JIOBAHHSA MPHXOAMTCA B KOHLE KOHLIOB pacujie-
HATH MOANEXKAILHA H3yYEHHIO MAaTepHan Ha Ka-
KHe-TO €IMHHLIbL, Janee pa3yMHO He rojapasne-
JIMMBIE B KOHTEKCTe JaHHOH 06J1aCTH HCCIeno-
BaHHA. B reHeTuke TaKkoH eMHHLIEH OKa3blBa-
€TCA IeH, B CHCTeMarHke — BH, MpH H3yye-
HHH 3KOCHCTEM — GHOreoLeHo3  T. A. Takoe
rnoJpasieNieH1e OTpaXkaeT AHCKPETHYIO MPHPO-
Iy »H3uu (cMm. pasnen 4.1). B asontoyuontom
uccredosaruy maxoil daree Hernodpasoe-
AUMOLL eQutuyell 0Ka3618aeMCcA NONYAAYUR.
Ha6nronenuss B MpHpoLe IOKa3biBAKOT, YTO
oco6y J060ro BHIAA XKUBOTHBIX, PACTEHHH HIH
MHKPOOPraH13MOB pacrpejeneHbl B npenesiax
BHIOBOTO apeana HepaBHOMEPHO H TJIOTHOCTb
BHIOBOrO HaceneHHsi BCErga BapbHpyeT. IJTa
HepaBHOMEPHOCTb MOXET ObITh BbID2XKEHA B
mByX opmax: B (popMe «OCTPOBHONO» pacmnpe-
JeNeHus rpymnmn ocobeit uiH B hopMe «crylLile-
HUii». Y4acTKM C OTHOCHTENbHO BBLICOKOH
BCTPEYaeMOCTbi0 0co6el JaHHOro BHAA yepe-
IYIOTCS C y4acTKaMH HH3KO# MoTHocTH. Takue
«UEHTpbl [UIOTHOCTHY» HACEJIEHHs] KaXI0ro
BMJIA HA3LIBAIOT, KaK MPaBUIIO, MONYNALMAMU.

TTonynrsayus — 3MO MUHUMAAbHAA CQ-
MmoBocnpouseodaujasca epynna ocobei 00-
HO20 8u0a, HA NPOMANEHUUL IBONOULOHHO
OAUMENbHO20 BPEMEHL HACENAIOUWas onpe-
desexroe npocmparcmeo, obpasyrouas
CaMOCMOAMENbHYIO 2eHETNUYECKYIO CUCTe-
My U ghopmupyroujas cobcmeenHylo 3K0N0-
2UMeCKYIO HULLY.

K3 sToro onpenenenys BuITEKaeT, YTO MO-
NyJSILKs — 3TO BCEMAa JOCTATOYHO MHOrOYHC-
neHHast rpymnna oco6eil, Ha NMPOTHKEHHH 60J1b-
[IOr0 YHCJIA TOKOJIEHHH B BBICOKOH CTereHH
H30JIMPOBaHHAs OT APYHX aHAJIOrHYHBIX rPyIN
ocobeH.

7-3011

[Monynsiupst — camasi MEJIKasi, 3JIEMEH-
TapHas rpynna ocoGefl H3 TeX, KOTOPbIM NpH-
cywa spoJiouusi. Hu cyuiecTByrolise HeMHO-
rvie TIIOKOJIEHHSI  «CeMbf»,  «COCEACTBO»
(«neighborhood»), «naHMHKTHYECKas €LHHH-
La» WKW [pyrde BbliesisieMble B reHeTHYeCKHX
paboTax MmeJsibyailye TpynmHPOBKH 0COGeH,
HH TeM 6GoJiee oTae/ibHble 0cOOH He 00/1a1atoT
COGCTBEHHOH «3BONMIOLHOHHON CyAbOOH»: B
maciiTabe 3BONIOLMH HX CyLIeCTBOBaHHE 3¢e-
MepHO, OHH NOru6aT, He YCreB 3BOMIOLHOH-
HO H3MEHUThHCA (€C/IH XKe Ha HX OCHOBE B Oyny-
1IE€M Pa3oBbIOTCA Gosiee KPyIHbIe rpymnibl 0CO-
6eil1, To oHH OynyT 06J1a0aTh HHBIMH IPH3HAKA-
MH U CBOWCTBaMH).

VKkazaHHe Ha MHHHMaJibHbIH pasmep Bhbl-
3BaHO HEOOXOAHMOCTLIO pa3rpaHHyeHus rory-
JALMI OT rpynmbl Monynsuux, obnafatowes
BCEMH fanee MepeyrCcNeHHbIMH CBOHCTBaMH.
MuHyMaNbHEIA  pasmep i CaMOBOCIPOH3-
BOICTBA HA NMPOTSXKEHHH IVIMTENILHOrO YHC/A
MOKOJIEHHI noApa3yMeBaeT YHCIeHHOCTb, J0C-
TATOYHYIO /I8 BBDKHMBAHHA [OMYNAUMH IpH
Pe3KHX M3MEHEHHfX €e BeJIMYMHbL (HOoCTHrak-
LMX ThiCAYEKpaTHbIX BenuyyH). KoneyHo, no-
MyASUHMSA Y MO3BOHOYHBIX B MEPHOI MHHHMAJIb-
HO# YHCJIEHHOCTH MOXKET COCTABJATH B PEIKHX
cslydasix, HaBepHoe, BCEro HECKOJIbKO B3poC-
JBIX pasMHoXamLHxcs ocobedi. Ho B cpeatem
370 Beerna Givike K Thicsyam ocobed, YeM K
pecsitkaM. [o0BOps 0 YHC/IEHHOCTH TMONYNSALKH,
UMEIOT B BULy aggheKmusHy1o 8eaututy 4uc-
aennocmu (N,), T. €. YHCIO Pa3MHOXKKOLUMXCA
JKMBOTHBIX; OHO BCErja Hixe oOulero Yucna
ocobefi, COCTaBJAILIUX MOMYyJALHIO.

M3 ckaszaHHOro fiCHO, YTO He BCE rpyrrbl
ocobelt Moryt ObiTb Ha3BaHbl MOMYJALMAMH.
Korga «nonynsauyamu» OKa3blBAKOTCA fBHO
BHYTPHIOMYJIAUHOHHBIE (CEMbH, AEMBbl, KOJIO-
HUH H T. [.) WA HAANONYNSLHOHHBIE rPYIbl
(rpynrbl MonyAsiMiA pasHoOro palra, BIUIOTb [0
BUIOBOr0), MPHHUMMHANBHLIX 3aTPYAHEHHH B
npYMeHeHHH JAHHOTrO Bblile OMpeNeNeHHs He
Bo3uuKaeT. OnHAKO B APYrHx CJayuyasix Takde
3aTPYAHUTENbHbIE CHTYalHH BO3MOXKHBIL.

Henb3a s Npu3HaTh nonyisuved napy
pa3MHOXatLKxcs ocobeit? Benp yepes onpe-
JeJIEHHOe YHCJIO TMOKOJNIEHHI NOTOMCTBO 3THX
HEMHOTHX €IHHHYHbIX 0COOeH MOXKEeT JIOCTHF-
HYTb 3HAYUTENILHOH YHCIEHHOCTH H MpH 61aro-
NPUATHBIX YCJIOBHAX OT HUX MOXET BO3HHKHYTh
Hopas nonynsuusa. Mcrnosnb3oBanue B 3THX
Cy4yasx MOHATHA «dopma noMyJAsiuHOHHOIO
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panra» (A.B. $1610k0B), BO3MOXXHO, TMO3BOJHT
H30exaTh HEHYXKHbIX CMOPOB MO MOBOJY TOY-
HOro OMpeJeNneHHs TOH WK HHOH rpyIIHPOBKH
B MPHPOZE, KOrna IBONIOLHOHHBIE NIOTEHLMH ee
OYEBHIHBI, HO MPEIbICTOPHA — [JIMTEJILHOCTD
CaMOCTOATENLHOTO CaMOBOCIPOH3BEIe-
HHUA — He MOxeTr ObiTb Aoka3aHa. BeepeHue
TAKOrO MOHATHA OTPa3WUT OOBLEKTHBHO CYLLECT-
BYIOLLYKO TOPOH pacnaels4amocms eparuy,
MEXJy «XOPOLIHMH» MOMYAAUMAMH H «HEIOo-
NYJIALHAMH» .

B 3aksioyenrie OTMETHM, YTO JaHHOE Of-
pereneHre MONynAUHH MOXET OXBATHTHL BCe
rpynnbl  OPraHk3MoB, Kpome BHpycoB. [lns
3THX (DOPM MOKa He ynaetcs chopMynHpOBaTH
JlaXxe ornepauloHansHoro, paboyero onpene-
JIeHHs NOHATHA «ronynsuys». [locne dopmy-
JIHPOBKH TAKOro onpeneneHHs (4ro Gyner Bos-
MO>KHBIM MOCJIE CreLHaibHOTO NMOnyASLHOHHO-
ro uccaeIoBaHHA 3THX opM B npHpone) cra-
HeT 5CHBIM, €CTb JiM HeOOXOmHMOCTH yuera
3TOH (hOPMBI XKH3HH B ONpENeJICHHH MOHATHA
«TONYNALMAY.

7.3. OcHOBHbIE XapaKTepUCTUKK
nonynsuuy Kak a3Konoro-
reHeTu4YeckKon CUCTEeMbl

OCHOBHbIE 3KOJIOTHYECKHE XapaKTepUCTH-
KH NOMyNsIUHH — geaudura (Mo 3aHHMaeMo-
My TMPOCTPAHCTBY ¥ YMCJEHHOCTH ocobedt),
603pacmHas u noA0Bas CMPpYyKmypa, a
mMaKice nonYyAAyUOHHAA OUHAMUKA.

lNonynsiuponnniit apean. Co6cTBEHHOE
NPOCTPAHCTBO (apean) OKa3blBAETCA OfIHHM K3
BaXHbIX KputepueB mnonynsuuu. Kak yacrsb
BHIa monyasiuks obnafaer onpenesieHHbIM
apeanom. Oco6u BHe 3TOr0 apeasia BLIXOAAT U3
cocrasa nonynsuxd. KorneyHo, apean nomysns-
LHH MOXKeT pacUIMPATHCA, HO JI 3TOrO Momy-
JIALKA JIOJDKHA OCBOHMTB 3TO HOBOE MPOCTPaH-
CTBO. DTO MPOH30HAET JIHLLIL MOC]e BKIKYE-
HHs ero B 00si3aTeIbHY0 /18 KaXKI0# nornynsi-
LUHH 3Konoruyeckyio Huwy. I[lpocrpancTBo
(apean), 3aHHMaemoe rmonynsuHeil, MOXeT
ObiTh HEOAHHAKOBLIM KaK ISl Pa3HbIX BHIOB,
TaK W B Ipegenax oaHoro Buaa. Hanpumep, B
6oNbUIOM CMEIIAHHOM JieCy CpenHeil MoJochl
Hallel CTpaHbl, 3aHuMaoweM Gosiee WK Me-
Hee OJIHOPOHbIM YY4CTOK MECTHOCTH, B Orpe-
IENEHHOM MecTe MOXXEeT pacTd He6oJbias
rpynna nepeBbeB, KaKHX-JIMOO KYCTAPHHKOB
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WM MHOTOJIETHHX TPAB, OTAENEHHAs OT APYrkx
TakHX K€ rpynm oco6efl 3Toro BHAA pacCros-
HHeM, OObIYHO HENpeofosHMbIM A1 MBI
Takas rpynna ocoGefi obpasyer oTae/bHYIO
NMoNynsilMid CO CPABHUTENBHO HEeOGOMbIIHM
apeanioM. Ha GonbwioM (B COTHH rexrapos)
MOHMEHHOM JIyTy MOXET CYLIeCTBOBATL OMy-
JIALMSA KaKoro-HHOynb ofHoro pacrenus. OnHa
nonysisiuMs  npoitkod  suuepuunl  (Lacerta
agilis) moxxer 3auumarts ot 0,1 ra 10 HECKOIb-
KHX reKTapoB; OTAE/bHbIE MOMyAALHH BOASHOMN
noneskH (Arvicola terrestris) — or ogHoro o
HECKOJILKHX JIeCATKOB IeKTapoB M T. I,

BennurHa apeana nonynsuud B 3HauYM-
TeJIBHOH Mepe 3aBHCHT OT CTEMeHH NOABHMKHO-
CTH 0co6ei — paduycos uHOUBUOYANLHOL
uAu, moutee, penpoOyKmMusHOL aKmMuUBHO-
cmu (H.B. Tumodees-Pecosckuit). Ecu Ta-
KOH panHyC HEeBeNHK, TO BeJHYHHA nonynsiuy-
OHHOrO apeana OObLIYHO TAKXKE HeBenHKa
(tabn. 7.1). Y pacreHwii pamiyc penpomyKTHB-
HOH aKTHBHOCTH OIpEJeNAETCA PACCTOSHHEM,
Ha KOTOPOe MOTYT PaclpoCTPaHATLCA MbLILLA,
CeMEHa WK BereTatHBHbIE YACTH, CITOCOOHLIe
Iatb Hayajlo HOBOMY PaCTEHHIO.

JInsi )XMBOTHBIX Pa3INyYanT ¥ mpoguye-
CKuill apeai, KOTOPbLIH He BCErja COBMAlaer C
penpolyKyuokHem (C 3BOMIOLHMOHHO-FeHeTH-
YECKOH TOYKH 3PEeHHsA HaC Mpex e BCero HHre-
pecyer penpopyKUHOHHbIA apean). Hecmotps
Ha OrpoMHblit TpodHyeckuii apean Gesoro au-
cra (Ciconia ciconia), 06UTaIOLIErO JIETOM B
EBpone, a 3umoit B Adpuke, kaxnas napa
NTHIL BO3BpaulaeTcst OObIYHO B paiioH CBOero
CTaporo rHesa, a Monynsuud aucToB XOTA M
CMELUMBAIOTCS HA MECTaX 3MMOBOK, HO BO Bpe-
MSi Pa3MHOXKEHHS 3aHHUMAIOT CPABHUTEJILHO
HeOOobLIYI0 TePPHTOPHIO.

YucnenHocts ocobeit B monyssumd. B
CBfi3H C pasmepami apeasia NomyasLuil MOXKeT
3HAYHTEJIbHO H3MEHATHLCA H YHCJIEHHOCTh 0CO-
Oeli B NOMysnsiuusx. Y HACEKOMbIX H MENKHX
PacT€HHH OTKPBLITbIX TMPOCTPAHCTB YHCJICH-
HOCTb 0CO0EH B OTAENbHBIX MONYNALUMAX MO-
XKE€T JOCTUraTh COTEH THICAY ¥ MUJUIHOHOB 0CO-
Geii. C pyroii CTOPOHBI, TMOMYNALHH >KHBOT-
HbIX W pacTeHH# MOryT ObiTb CpPaBHHMTEJLHO
HEeOOMbLIHMH MO YHUCEHHOCTH. YHCleHHOCTb
nonynsunn crpekos (Leucorrhinia albifrons)
Ha ogHoM #3 o3ep [logMockoBbsi mocTHrana
nopsinka 30 Teic. ocobeil, a YHCAECHHOCTb fIe-
CATKOB H3yYEHHBIX MONYAAUMHA NPLITKOH siLle-
puubl (Lacerta agilis) — 0T HeCKOJLKHX CO-



Ta6auua 7.1. Beruunna paavyca penpoiyKTHBHON aKTHBHOCTH HEKOTOPLIX JKHBOTHBIX U pacTeHHi

Bun

Pannyc akTHBHOCTH

BuHorpanHas ynutka (Helix pomatia)
Cenbab (Clupea harengus)

Tlecey (Alopex lagopus)

CesepHbiit oneb (Rangifer tarandus)
Ownatpa (Ondatra zibethicus)
Ceputit kut (Eschrichtius gibbosus)
Jly6 (nbinsiia) (Quercus petraea)

TeH [0 HECKONBKO ThiCAY 0Co0eH; YHCAeHHOCTD
OOHOH W3 TOMyNALEH 3eMASHON  YIHTKH
(Cepaea nemoralis) — nump oxono 1000
9K3.

KpaTKoBpeMeHHble rpyNMiPOBKH, COCTOR-
wpe naxke u3 GoNbLIOro YyHeaa 0cobel, Hellb3s
emle cyuTarh nonyasuuaMy. Tak, Hanpumep,
camka (Syrrhaptes paradoxus) B OTAeNbHbIE
rofbl BCTPEYaeTCsi CPaBHHTENBHO OOJBLINMH
rpynnamMy 3a ThICAYH KHJIOMETPOB OT CBOEro
06bLIYHOTO  LIEHTPaJIbHOA3HaTCKOro  MyCThIH-
HO-TIOJIYNyCThIHHOTO ~ apeana. PasmHoXalo-
wpecss ocoby 3TOr0 BHIA BCTPEYEHbI JIAXKE B
cesepo-3anagxoit EBpone. Oanako yepes o-
HO-ZBA TOKOJIEHHS 3TH Ipynnbl ucyesaior. He
SIBNSIOTCA MONYNSALMAMH M FPYNIbI B HECKOJb-
KO JecsATKOB pekix rnosesok (Clethrionomys
glareolus), 6oniee uny MeHee yCTOHYHBO CY-
LIECTBYIOLLHE Ha MPOTSXKEHHH OIHOTO-ABYX
TOKONeHHil B Mpefieiax 06bIYHbIX MeCT 00HTa-
Husi. Hacenenvie nogoOubix rpyniyupoBOK Ie-
promHyeckd OOCHOBJAETCA MM  TMOJHOCTBIO
CMEHSIeTCA OCEHbI0 33 CYeT MHIPHPYIOLIHX
ocobeil. [Tonynsuxer B HacToOfiLeM MpHMepe
Oyner BCe HaceneHHe pbDKHX MOJIEBOK Jieca,
BKJIIOYAOLee, BHAHMMO, HECKOJBKO ThICAY
3BepbKOB. D10 GoJsiee KpynHoe oObelHHeHHe
KaK CAMOCTOSTeNIbHOE 3BOJIOLHOHHOE eIHHCT-
BO CyLUECTByeT JJIMTE€NbHOE BpeMs.

C BONpOCAMH O YHCIEHHOCTH MOMyJIALMHA
CBfi3aHa npOOAEMA MUHUMQNBHBLX HUCAEH-
Hocmel. MyHUMaNbHAs YHCJIEHHOCTb — 3TO
TaKas YHCJIEHHOCTb, HIXKe KOTOPOH Monynsaums
Heu36EXKHO Hcye3aeT M0 pa3HbiM 3KOJIoro-re-
HETHYECKHM MpHYHHaM. HHCIEHHOCTD MOMys-
MM, KK H OCTaJIbHble MOMNyJIsiLMOHHbIE XapaK-
TePUCTHKH, BapbHPyeT. B K&KI0OM KOHKPETHOM
caydae MYHHMANbHAS YHCI@HHOCTD MONYALHH

Heckonbko flecsiTkoB METPOB
HeckonbKko coTeH KMIIOMETPOB
To xe

Bosiee cTa kunomeTpos
Heckosbko coTeH MeTpoB
HeckosbKo ThiCY KHAOMETPOB

Heckonuko meTpos

OKaXKeTCsl crelupHYecKodi A1l pa3HbiX BHIOB.
Bpsiz i BO3MOXKHO 3BOJIIOLMOHHO LJIHTENbHOE
CyLIECTBOBaHHE MOMYJALHH C YHCJICHHOCTBIO
MeHbille HeCKONMbKUX coTeH ocobed. O6 3TOM
CTOMT HAlOMHHTL B CBf3H C BO3HHKaIOLIEH B
Hae BpeMs Npo6sieMo¥ COKpaLeHH: YHCIEH-
HocTy MHorvx BHaoB. Ilo pasHbiM roacyeTam,
YHCJIEHHOCTb OYeHb Pa3pexKeHHO HbiHe romy-
JALUMH aMypCKOTO THIpa COCTaBJsieT OKOJO
asyxcoT ocobeii. HecmoTpsi Ha cTporHeé Mepbl
OXpaHbl, BO3MOXKHAa CHMTyauusi, NpH KOTOPOH
cyyaitHoe yMeHbLIeHHe YHCIeHHOCTH (oXap,
HABOJHEHHE, OTCTPEJ1 H JP.) COKPATHT MonyJs-
MO HACTOJILKO, YTO OCTABLIHECS €IHHHLBI, HE
Haxons C JOCTATOYHOM YacTOTOH MapTHepoB
LIS Pa3MHOXKEHHs, BbIMPYT Ha IPOTSXKEHHH
HEeMHOTHX MOKoneHuii. B anasoryHoM I0J0-
JKEHHH MOFyT OKas3arbCs W ApYrHe KpyrHble
JKUBOTHBIE WM peIKHe pacTeHus (Hanpumep,
opxuaesi BeHepHH GatiMaiokK, pacrnpocTpaHeH-
Has B LEHTPANbHLIX PAiOHaX CTPaHbl, H Jp.).

Jnnamuka nonyiasukun. Pasmeper nony-
asyuy (MPOCTPAHCTBEHHbIE H 10 HHCIY 0CO-
Geit) nodsepacetioL NOCTOLHHbIM KOAEOAHU-
am. TIpyuuHbl IHHAMHKH TOMYJsUMA B MPO-
CTPaHCTBE H BpeMeHH Ype3BhbiYaiiHO MHOr006-
pa3Hbl 1 B o6ieil hopme CBOAATCH K BAHAHHIO
GUOTHYECKHX ¥ abHOTHYEeCKHX (akTopoB. Tak,
Ha OJHOM H3 HeGOJbILHMX OCTPOBKOB y [0ro-3a-
NafgHoro no6epeXxps AHIVIHH 0OHTaeT B IHKOM
Buge nomynsuusi  kposukoB  (Oryctolagus
cuniculus). 13 MepHOL MaKCHMAaNbHOH YHCJIeH-
HOCTH (OCeHbI0 6MaronpHsATHOTO M0 KOPMOBLIM
YCJIOBHAM T0fa) 00LIEEe YKCIO KPOJIHKOB J10C-
turano 10 000, a ogHaXKBI, MOCJIE XONOAHOH H
MaJIOKOPMHO#1 3HMbl, Cokpatinock 10 100 oco-
6eii. Ewe Gojiee 3HaYMTENIbHbl CE30HHLIE KO-
ne6aHuA YHCJEHHOCTH HEKOTOpbiX 6Gecrno3Bo-
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Puc. 7.1. Xapaktep koneGauwii uucieHHocTH ocoGeit B MOMyAsiumsx HEKOTOPbIX MAEKONHTAIOLLMX;
A — ropHocran (Mustela erminea) B Tpex nonynsumsix SAxytuu; b ~— puick (Felis lynx), nucuupt (Vulpes
vulpes), sonka (Canis lupus) w 3aiiua-6ensixa (Lepus timidus) s rpynne nonynsuuit CeBepa esponeHckoii

yact Poccun; B

Genku (Sciurus vulgaris) 8 KoctpomeKoii o6nacty (MyHKTMpOM — ypoXKaii cemsiH efin);

[ — oGbikHOBeHHOI! 3emaepoiiku (Sorex araneus) (ryHKTMpOM — BBLICOTa BECEHHHX NaBOIKOB) (110 AaHHBIM
pa3HbiX asTopoB u3 H.B. Tumocdeesa-Pecosckoro 1 np., 1973)

HOYHBIX (MYXH, KOMapbl ¥ JIp.); Ce30HHAA yMuC-
JNIEHHOCTL MX MOXKeT KonebGaThCsi B COTHH Thl-
€AY M MHJJIHOHBI pas!

Kpome ce3onHbIX Koe6Ganuit YHCIeHHOCTH
M3BECTHLI HECE30HHbIe (MepHOAMYECKHe H He-
MepHOAMYECKHE ) H3MEHEHHA YHCIEHHOCTH 0CO-
Geil B oTAeNbHbIX nomyssuusx (puc. 7.1).

Briepsbie Ha Gosbloe 3BONKLHOHHOE
3HayeHHe KoneGaHWi YHCIEHHOCTH 0Co6el B
nonynsiuusax ob6patun BHumanue C.C. Yerge-
pukoB (1905), on Ha3Ban ux sosHamu HusHL.
OTH BONHBI HFPAIOT POJib OAHOTO U3 (HAKTOPOB
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3BOJIOLMH (CM. M. 9), pe3ko W HeHanpasJieH-
HO M3MEHSAIOLIEro reHeTHYeCKHi COCTaB Momny-
NALMA.

Bospacrthoii cocrae nonyasiumu. Ilony-
JifiUA BBICUIMX OPraHM3MOB COCTOMT M3 pas-
HBIX 1O BO3pacTy H noay ocobedt. JIis kaKioro
BHOA, @ HHOTIA H MO8 KaKIOH Monynsuuu
BHYTPH BHIA XapakTepHbl CBOH COOTHOLUEHUS
BO3pacTHbIX rpynn. Ha 3TtH  cooTHoweHus
BJMAIOT 00LAs TMPOAO/IKHTENILHOCTD »KH3HH,
Bpem# IOCTHKEHHSA NOJIOBO# 3PENOCTH, HHTEeH-
CHBHOCTb Pa3MHOMKEHHs — OCOGEHHOCTH, Bhi-



pabarbiBaemMbie B MpoLecce 3BOJIOUMH Kak
NPUCMOCOGEHHs K OTPEeIeJIEHHbIM YCJIOBHAM.

Paccmorpum HeckoJibko npumepos. Tlpe-
JeNIbHO NPOCTa BO3pacTHas CTPyKTypa MnornyJnis-
UMl TAaKHX MNEKOMUTAKLLHX-3(eMePOB, Kak
3emnepoiiku (Sorex). BecHoil Ha CBET MOABJA-
IOTCA OAMH-ABA MPWIIONA, B3poCible BCKOpE
BLIMHPAIOT, ¥ K OCEHH BCS MONYJALHA COCTOHT
JIMUIb M3 MOJIOALIX HENONOBO3peJblX XKKHBOT-
Heix. K BecHe Bce nmepe3WmoBaBLuMe NOCTHIa-
{0T MOJIOBOi 3pPEJIOCTH, H LUK MOBTOPSAETCH.
3HauuTeNbHO CJIOXKHEee BOo3paCTHas CTPYKTypa
NONYJALMKM CTAOHBIX KPYMHbIX MJIEKOIHTA0-
wux. B crane 6eayx (Delphinapterus leucas)
eCTb MepBasi BO3pacTHas rpynmna, CocTosilias
W3 JeTEeHbllIedl 3TOro roja poxacHHA; BTOpas
BO3paCTHas rpynna, BKA4aoLas MnoapoCLuHX
JeTeHblied MpOoLIIOro roia PoXKAeHHs, TPETbs
BO3paCTHas rpynna — noJoBo3peJible XHBOT-
Hble B Bo3pacte 2—3 nieT, Ho 0ObIYHO HE pas-
MHOXKAIOLMeCs, W, HaKoHell, 4YeTBepras BO3-
pacTHas rpynna — B3pOCJbie  Pa3MHONKAIK0-
Lecs ocoby B Boapacte ot 4—5 no 16—20
ner. Kak u 06bIYHO Y MneKoNnHTaLux, y 6e-
JyX BO3MOXKHO CKpelHBaHHe MexXIy B3poc/bl-
MH JKHBOTHBIMH HECKOJIbKHX TIOKOJIEHHH.

B ewue Gosee spKoii hopme CIOKHbBIH BO3-
pacTHOi COCTaB MONyJsAUMH XapakTepeH NJ15
HEKOTOpbIX [peBecHbIx pacteuii. B myGoBoM
JIeCy OHOBPEMEHHO IJIOAOHOCAT W OIBUISAIOT
Apyr Apyra myGbl B Bo3pacre Gonee CTa JieT
COBCEM MOJIOAbIE AepeBbsl, KOTOpble TOJb-
KO-TOJIbKO CO3PeJiH.

IMosioBoit cocras monyasiyuu. Kl3secTHo,
YTO TreHeTHYECKHH MeEeXaHH3M onpereneHns
nosia o6ecrneyyuBaeT paculiernineHyde rnoromcrsa
1o noJy B oTHoweHuy 1:1 (nepsuuroe coom-
Houwerue nonoe). B cuny HeOIHHAKOBO#H XKH3-
HECNnocoGHOCTH MYXKCKOTo H >K€HCKOro opra-
HH3Ma (pa3Has XKH3HECNOCOGHOCTb — 3BOJIIO-
LHOHHO BHIPaGOTAHHBIA NPU3HAK) 3TO MepBHY-
HOe COOTHOLIeHHe MOpPo# yxKe 3aMETHO OT/IH-
YaeTcs OT 8MOPUYHO20 (XapAKTEPHO MpPH po-
[aX y MAEKOMUTAIOLMX) H TeM Gonee 3aMETHO
OTJIHY2eTCS OT TPETHYHOrO, XapaKTepHOro s
B3pOCJbIX OCOGeil. ¥ 4eJsoBeKa, HarpHMmep,
BTOPHYHOE COOTHOLIEHHE IOJIOB COCTaBJAeT
100 neBoyek Ha 106 manbuskoB, K 16— 18 ro-
[aM 3TO COOTHOiIeHHe (B pe3ynbTare MOBbI-
[LIEHHO#1 MY>KCKO/i CMEPTHOCTH) BbIpABHHBAET-
cs, k 50 rogam cocrasasier 85 myxunt Ha 100
»keHLWH, a K 80 rogam — 50 My>xYHH Ha 100
JKEHLLHH.

M y XKHBOTHBIX, H Y paCTeHHi BTOPHYHOE H
TPETHYHOe COOTHOLIEHHE IOJIOB MOXET KoJie-
6aTbC B 3HAYHTENbHBLIX Mpenenax y pasHbix
BHIOB. ¥ HEKOTOPbIX HaCEKOMBIX BCTpeyaloTcs
nonyJisipH, COCTOALLHE MPAKTHYECKH H3 OIHHX
CaMOK B pe3y/nbTare CJOXKHBIX FeHETHYECKHX
MPOLIECCOB, BAMAIOLIMX Ha 3JIMMHHALMIO Cam-
1oB. TONLKO M3 CaMOK COCTOAT MOIMyJIALHH
pfilla napmetozeremu4ecKux 8u008 HaceKo-
MBbIX H pflla APYrHX XHBOTHBIX. FIHTEepecHo 3a-
METHTb, YTO J0JIs MapTeHOreHETHYECKHX CaMOK
B pasHblx MOMYJALHAX MOXET 3HAYHTEJbHO
BapbHpoBaTh. JIpyrofi Kpaithuii ciyyaii B COOT-
HOLLIEHMH TIOJIOB CBA33H C 3BOJIOLHOHHO BO3-
HUKLIeH HCKIIIOUHTENbHO JIaOHNBHOM CHCTEMOH
onpejeneHust mnona. Tak, y KOpHeliona
Arisaema japonica pewaiouuii haktop BO
BTOPHYHOM OMpeieJieHHH NoJjia — 3TO Macca
kayOHeil: camble KPyNHble H XOpOLIO pa3BHTLIE
KJAYOHH JAIOT pacTeHHs C XKEHCKHMH LiBeTKa-
MH, a MEeJIKHE 1 caabble — C MY>XCKHMH LBET-
kamu. Jluunuka yepss Bonellia viridis passu-
BaeTCA B CaMKy, €CsiH [M0C/ie HEKOTOpOro rne-
pHOZIa XKH3HH B MOpE OHa He CMOXeT MPHKpe-
MUTBCA K JAPYrod B3pOCJIOH CamKe, eC/lH e
JIMYMHKA [PHKPENHTCA K B3POCJIOH CaMKe, TO
13 Hee BCErua MOJyyaeTcsi Camell, camupl (hak-
THYeCKH MapasuTHPYIOT Ha CamKax, OHH B Je-
CATKH pa3 MeHbilue X 110 pa3Mepam H BbilloJi-
HSIIOT €IMHCTBEHHYIO (PYHKUHIO — OIUIOA0TBO-
peHve AHLL

3HaHHe 3KOJIOTHYECKOH CTPYKTYPhI Mony-
JNAUMH (BRIIOYAOLLEH BeJHYHHY MOMYJALHH H
ee JMHAMHKY B MPOCTPAHCTBE M BO BPEMEHH,
BO3PaCTHO# ¥ NOJIOBOH COCTaB ocobell U opy-
rye 0COGEHHOCTH, H3yyaeMble MOMyJIALUHOHHONH
sKosiorueil) — obs3arelibHoe ycJoBHe [y0o-
KOFo H3y4yeHHs MOMyJslyi KaK e{HHHLL 3BOJIIO-
LMY B MPHpOIE.

OcHoBuble MopdodH3HONIOrHYECKHE Xa-
paKkTepHCTHKH nonynsiuuy. [TOCKOJIbKY BHYT-
pH BHIa NONyNsuUHH OOMEHHBAIOTCA MEHeTHYe-
CKHM MarepHasioM, TO MONYyAAyuU pasiu4a-
IOMCA  KOAUYECTNBEHHbIM COOMHOUEHUEM
pasHelx arnresed u wacmomamu ecmpesaes
MOCMLL MO020 UAU UHO2O ghenomuna, m. e.
cmamucmuyecku. OfHaKO He BCerjaa yaaercs
cpa3y HaiiTH TaKo NMpPH3HAK, MPHCYTCTBHE HIH
OTCYTCTBUE KOTOPOTO B 3AMETHOH KOHUEHTpa-
LMH XapAaKTepH3yeT Ty MNH HHYIO MOMYJALKIO
MO CpaBHEHHIO C cocemnumu. B 3THX Lensx
MpolLe 1 HaleXHee CPaBHUBATh MONYJIALKH 110
MHoruM npusHakaM. OCo6eHHO yCnelHbIM Ta-
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Puc. 7.2. Ipimep XapaKTE€PHUCTHKH NOMYJSLMH 110
onHoMy ¢eHy: MecTa OGHApY)KEHMSi yCTOHYMBBIX K
AHTHKOAryJIAHTY BapgapHHy cepbix Kpbic (Rattus
norvegicus) B Airiivd B pasusie rogs! (no . Opym-
mouzy, 1970)

KOH moaxox GbiBaeT MpH HCMOJb30BAHHH HHC-
KPETHBIX, Ka4eCTBeHHbIX MPH3HAKOB, KOTOPbIE
HHorga HasbiBaoT genamu (A.B. $6noxos)
WIH MpH3HAKAMH-MApKEépaMH TFeHOTHIHYECKO-
ro cocrasa nomynauud. Ilpumepamu ¢eHos
MOIYT CJYXHTb KpacHasa W 4epHasi OKpPacKa
SJHTP y IBYXTOYEYHOH OOXKbeH KOPOBKH, Ha-
JU4He WK OTCYTCTBHE MNEHKH Ha 3epHe, 3a-
3yOpeHHasl HAH [NafKas oCTb Y MIUeHHIbl, Ha-
JIHYHEe W paCrojioXKeHHe OTAENbHBIX MEJKHX
OTBEPCTHIl B Yepene MAEKOMHTAlOWHX, dopma
OTHENBHBIX KOCTEH Yepena H LIBOB MeXIy KOC-
TsIMH U T. Jl. Bee nonoGHbie npH3HAKH OTAHYA-
IOTCA KaueCTBeHHOCTDIO, aJlbTepPHAaTHBHOCTLIO.
Hx nerko yuurbiBare B n06oii H3yuaemoli co-
BOKYIMHOCTH 0coGel B TEPMHHAX 4acTOT BCTpe-
43aeMOCTH.

B ynaysxbix ciyyanx BO3MOMKHO XapakTepH-
30B4Tb MNONYJSALHIO MO OTAEJbHBIM, XOPOLLO
YYHTbIBa€MbIM npH3HaKaM. Ha puc. 7.2 npuse-
JleHa Kapta BCTpeyaeMOCTH B AHIVIMM cepbix
kpbic (Rattus norvegicus), HeuyBCTBHTEJILHBIX
K CHJIbHOMY @HTHKOAryJsiHty BapdapHHy, Hc-
[o/ib3yeMomy ansi 60ps6bl € MENKHMH Tpbi3y-
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HamH. ['eHeTHyecKasi MPHPOJIA 3TOrO NPH3HAKA
CJI0XHA, TdK YTO HEJIb3Al CKA3aTh, YTO YCTOM-
YHBOCTb K BapapHHy 00ycJ/oB/ieHa JeHCTBH-
€M KaKoro-To OfpeaesieHHOro reHa. Jlerkocrs
00Hapy>KeHHs clieNiana 3TOT (hH3HONOMHYECKHIl
MPH3HAK YNOOHBIM MPH3HAKOM-MAPKEPOM 15t
onpeleneHnn rpaHyll, 3aHHMaBLUHXCA Onpese-
JIEHHbIMH MOMNYJALHAMH IO TOFO NEepHOAa, KO-
roa noj BaHAHHEM Gecco3HaTeNbHOro oTGopa
HeYyBCTBHTE/IbHble K Bap(apHHy KpbIChl pac-
NPOCTPAHHIHCH MO Beelt AUrnup.

CornocraBiieHne aHAJOTHYHBIX JAHHBIX,
MNOJTy4EHHBIX 110 IPYTHM MPH3HAKaM, NO3BOJISIET
¢ Gonbluel CTeneHblo HalleXXHOCTH XaPaKTepH-
30BaTh Pa3Hble MOIMyJALHH, OKOHTYPHBATL HX
rpaHHUbl, BbIICHATL CTENEeHb CXOACTBA C CO-
CEJIHHMH TOMYAAUHMAMH, CTPOHTH OGOCHOBAH-
HbIE FHNOTe3bl O MyTAX HCTOPHYECKOrO Pa3BH-
THSl OTAEJIbHBIX MOMYASIUHA U UX TPy, Bbisic-
HSTb JIEFCTBHE pPA3JIHYHBIX 3BOJIOLHOHHBIX
(akTopoB. B 3THX C/lyuasix npHXOOMTCA MOp-
donoriyeckre W (HH3HONOTHYECKHE MPH3HAKH
OMHCHIBATH, KK H NPH H3Y4eHHH FeHeTHKH 1o-
MyAsuHH, B YacTOTaX BCTPEYAeMOCTH, T. e.
MOJXOMHTb K H3y4eHHIO MONMyNAuHMH C reHeTH-
YeCKHX MO3HLHH.

DeHeTHyeCKHH NMOAXOL HE HCKIIIOYaeT Tpa-
IHUHOHHBIX CMOCOO0OB CpPABHEHHS MOMYJALHI
no pasmepam, macce, NMponoOpuUHsM Tesa Co-
CTaB/IAOWHX HX ocobefi. Cneayer ML Noj-
YEPKHYTb, HTO MOJyYaemble TpaHUHOHHLIMA
METOAAMH pe3ynbTaThbl KpaiHe TPYAHO HCIOJb-
30BaTh /1A TOYHOFO 3BOJIOLIHOHHO-reHeTHYe-
CKOrO CpaBHEHHsl MONyNAUMH H3-3a 3HAYH-
TENbHOH MOJIMIEHHOCTH W KpaiiHe Manoi Ha-
C/IelyeMOCTH NMPAKTHYECKH BCeX pa3MepHO-Be-
COBbIX XapaKTepHCTHK 0cobeil.

FeneTHueckas rereporeHHocTh monysns-
uuu. C.C. Yersepukos (1926), ucxons u3
copmyasl Xapau (cM. paspenst 3.3 v 8.4), pac-
CMOTPENl peanbHyl0 CHTYaUHIO, CKIaAbiBal0-
uyocs B npupose. Myrauui oGbiMHO BO3HH-
KaloT H COXPAHAIOTCA B PELECCHBHOM COCTOSi-
HHH H He HapylaT o6uero obJHKa Momyds-
LHH; MOMy/AsIMA HAChIeHa MyTaUMsAMH, <Kak
rybxa Bonoi».

['enernyeckas rereporeHHOCTD MPHPOAHBIX
nomynsiLki, Kak NOKa3al¥ MHOFOYHC/EHHLIE
3KCNEepHMeHTbl,— rNaBHeilan uX 0cCo6eH-
Hoctb. OHa nonepX«HBaeTca 3a cyeT MyTaLHi,
npouecca pekoMOGHHaUMH (TONABKO Y ¢GoOpM ¢
6ecrosibiM pa3MHOXKEHHEeM BCSl HACJIE/CTBEH-
Hasi H3MEHYHBOCTb 3aBHCHT OT MyTauHit). [1po-



HCXOASALLAsl TP MOJIOBOM Pa3MHOXKEHHH KOM-
OGuHAaTOpHKA HaCJIeACTBEHHbIX MPH3HAKOB AaeT
HeorpaHHYeHHble BO3MOXKHOCTH ISl CO3JaHHsA
reHeTHYeCKOro pa3HooOpasHs B MOIMyJIsILHH.
PacueThl MOKAa3bIBalOT, YTO B NOTOMCTBE OT
CKpellMBaHHA NByX OCOGEf, pasnHyaloLlinXCcs
auwb no 10 Jokycam, KadUiblH H3 KOTOPBIX
npeacTaBieH 4 BO3MOXKHBIMH a/lfieNIsiMH, OKa-
yetca okono 10 mnpn ocobedt ¢ pasHuHbIMH
reHoTHnamu. I1pu ckpenyBaHHH ocoGeH, pas-
auyaronxcs B obuel caoxsoctd no 1000
JIOKyCaM, K2xKzplii B3 KOTophix npencrasied 10
annensiMH, YHCJAO BO3MOXHBIX HaCJENCTBEH-
HbIX BapHaHTOB (NeHOTHIIOB) B MOTOMCTBE CO-
crasut 10", T. e. MHOIOKpaTHO MpeB30HIET
YHCJIO 3JIEKTPOHOB B H3BecTHOH Ham Bceenes-
HOH.

STH noTeHLHaAbHble BO3MOXHOCTH HHKO-
14 He peanH3yloTCsi laxke B HHYTOXKHOH CTe-
neHu XoTts Obl TOABKO M3-3a OrpaHH4YeHHOH
YHCJIEHHOCTH JIIOGOH MOMyJsiHH.

['eneTHyeckass reTeporeHHOCTb, NOAIEP-
>KMBaeMasi MyTaLMOHHbIM MPOLECCOM H CKpe-
LBaHHeM, M03BOJISIeT MONyasuHH (H BULy B
LEJIOM ) HCMOJb30BaTh A5t PHCNOCOO/EeH s He
TONBLKO BHOBb BO3HHKalOLLME Hac/eJCTBeHHbIe
H3MEeHEeHHs1, HO H Te, KOTOPbi€ BO3HHKIH O4eHb
JABHO M CYLUECTBYIOT B MOMNYJAAUHH B CKPbITOM
Buge. B 31OM cMmbic/ie reTeporeHHoCTb Mormny-
nsuHi obecreunBaeT CyLECTBOBaHHE MOOL-
AUBAYUOHHOZO pe3epea HacleICTBeHHOH H3-
menuroctd (C.M. I'epuienson, W.H. [lImans-
rayseH).

FeneTHuecKoe €RMHCTBO  NOMYJSLMH.
OnuH 13 HaHbosiee BaXXKHbIX BBIBOJOB IOIMyJIsi-
LHOHHON TFEeHETHKH — IOJIOXKEeHHe O TeHeTH-
YeCKOM eJHHCTBE MOMYJsALHH. HeCMOMpPs HA
2emepo2eHHOCMb COCMABASLIOWUX ee 0CO-
6eil (a MOXeT ObiTb, HMEHHO BCJIEJICTBHE 3TOH
reTepoOreHHOCTH), A106as NONYAsyus npeo-
cmagasem coboll CAOHHYIO 2eHemuUtecKyto
cucmemy, HAXOOAWYIOCH 68 OUHAMUYECKOM
pasrosecuy. lonynauust — MHHHMaNbHasi MO
YHCJIEHHOCTH reHeTHYecKasi CHCTeMa, KoTopas
MOXKET MPOJOJKHTL CBOE CyLIECTBOBaHHE Ha
NPOTsKEHHH HeOrPaHHYEHHOro YHC/a NOKoJIe-
uuit. [IpK CkpeLtBaHHH 0COO€H BHYTPH momy-
NALMH MPOHCXOIMT BbILLErNJIEHHE B MOTOMCTBE
MHOTHX MyTaLil, B TOM YHCJle OGbIMHO MOHH-
JKAIOLHX »KH3HECNOCOOHOCTL H3-338 NOMO3HIO-
TH3aLHH ocobell. Toabko B HACTOsILEH MpH-
PORHO¥ MOMyJsiUMH, MPH AOCTATOYHOM HHUCHE
reHeTHYECKH pa3HoOOpasHbiXx MapTHEpOB 110

CnapuBaHHio, BO3MOXKHO MOMAEPXKAHHE Ha He-
06XOMMOM ypOBHE MeHeTHHYeCKOH pa3HoKave-
CTBEHHOCTH BCEfi CHCTEMbI B LEJOM. IDTHM
CBOHCTBOM He 0621aal0T HH 0c00b, HH OTARb-
Has ceMbsl WIH rpynna cemeit (den).

UtaK, OCHOBHblE NeHETHYECKHE XapaKTe-
PHCTHKH MOMyJNALMH — MNOCTOsIHHAA HaC/el-
CTBEHHAsi rereporeHHOCTb, BHYTpEHHEEe reHe-
THYEeCKOe €IHHCTBO M JHHAaMH4YeCKOe paBHOBE-
CHe OTHeNbHBIX reHOTHNOB (anneneit). DT
0coGeHHOCTH OnpeleIfAoT OpraHH3aLHio nony-
JIAILMH KaK 3JIEeMEHTaPHO# 3BOJIIOLIHOHHOH elH-
HHLb.

IKONOrMYeCcKoe €IAHHCTBO MNOMYJSILMH.
OcoGEeHHOCTBIO MNONYJSIUHH OKa3biBaeTCA H
¢dopmupoBaHHe ee COOCTBEHHOH 3Kono2u4e-
cxotl Huwy. O6bNHO KOHUENLHS 3KOJorHYe-
CKOM HHIUM KakK MHOFOMEPHOIO MPOCTPaHCTBa,
06pa3yeMoro KaxibiM BHIOM B OHOJOTHYE-
CKOM M (DH3HYECKOM MNpOCTPaHCTBEHHO-Bpe-
MeHHOM KoHTHHyyme (JDx. XaryMHCOH), MpH-
MeHsnach nHlb ansi BUaa. OnHaKko MOCKOJIBKY
BHYTPH BHa HE MOXET ObITb IByX OHHAKOBbIX
110 BCEM CBOMM XapaKTepHCTHKaM MNOMy s,
Hen36eXKHO NpH3HaHHe TOro (haKra, HTO Kax-
fasi MOMyJsiuMsi IO/MKHA o6nafaTh COOCTBEH-
HO#1, TOJILKO eil CBOHMCTBEHHOH 3KOJIOrHYeCKOH
XapaKTePHCTHKOH, T. €. 3aHMMaThb CrieuHpHte-
CKOE MECTO B IKOJIOrHYECKOM rUneprnpocTpax-
CTBE .

7.4. Monynauns — sneMeHTapHas
3BOMIOLMOHHAA eaAuHULa

INonynsiumst — HaMMeHbluasgs  CaMOCTORA-
TesbHas 3BOJIIOLHOHHAA CTPyKTypa. Bua, noa-
BHJ, FPyNibl H3 HECKOJIBKHX GJIH3KHX MOIyJisi-
LHH, eCTeCTBEHHO, ToXKe 00/1afaloT COOCTBEH-
HOIl BOJIIOLMOHHOM CyabOOH, HO OHH He 3Jie-
MeHTapHbl€e (B 3Ha4YeHHH HeJeJHMOCTH) €IHHH-
bl 3BOJIIOUMH. B 3BOJIIOLIHOHHOM Mpouecce
HepenuMol euHHLeH OKasblBaeTCa MOMyJsi-
UMs, BCerga BBICTYMalollas Kak 3KOJorHye-
cKkoe, MOpGOdH3HONOTHYECKoe, HaKOHel, HTO
camoe BaXKHOE, reHeTHYeCKOe eHHCTBO.

' TlonsiTHe <THEPPOCTPAHCTBO» (OT rpey.
hyper — Haja, CBepX) HCI10J1630BaHO 3€Ch V11 TOTO,
4TOObI [ONYEPKHYTH MHOTOMEPHOCTH IKOJIOMHYECKOI
HHILM, KOTOpas He npejcTaBisier co0oi Hekoero
[yCTOro MecTa, a OMpeeseTcsi B3aHMOLEHCTBHEM
paHHOH nonyasuMu (Buaa) ¢ Apyrumu. [losromy
«MyCTO» 3KOJIOrHYeCKo# HHIUH ObITb HE MOXET,
HHlla BO3HMKaeT U Hcye3aeT BMecTe C ee obnanare-
JieM.
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JIioObie HamMeHeHHs OTaE/BHBIX 0CO6eil HH
K KakHM 3BOJIIOLHOHHBIM IPOLIECCaM CaMH 110
ceGe NPHBECTH HE MOryT: HHAMBHIYANbHO M
JIMCKPETHO BO3HHKAIOLLEe H3MEHeHHe MOJIKHO
CTaTb TpyMNoOBbIM, NOABEPTrHYTHCH BO3JEHCT-
BHIO T€X HJIH HHbIX 3BOJIOLHOHHBIX (haKTOPOB.
ITO BO3MOXKHO JIHIUb B PaMKaX MOMYJALHH KaK
ATHTEJIBHO CYLUECTBYIOLLEH, OpraHH30BaHHOI
rpymnmel ocoGel, To¥ rpynnbl, KOTOpas Hepac-
4/ieHHMa 6e3 yTpaThl ee LieJIOCTHOCTH H IPYruX
CBOHCTB (H B 3TOM CMBbIC/Ie 3/€eMeHTapHa) M
oGnanaer co6CTBEHHON 380IOYLOHHOL CYOb-
6oii. Hu 0cobb, HH GIH3KOPOACTBEHHbIE COBO-
KYMHOCTH ocoGeil (cembsi, IeM H Apyrye Bpe-
MEHHbIE BHYTPHIOMYJALUHOHHBIE MNOApa3ziene-

HHS) HE MOMYT GBITh 3N1€MEHTAPHBLIMH 3BOJIIO-
LIHOHHBIMH eIHHHLAMH. DBOJIOHPYIOT HE 0CO-
6H, a rpynnbl ocobeii. Y nonynsiuus — camas
MeJiKasi H3 rpymnm, CrnoCoOHbIX K CaMoCTosi-
TEJIbHOK 3BOJIIOLHH, 3JIeMEHTapHas SBOJIOLIH-
OHHas eJIMHHLA.

ITOT BHIBOL O BaXKHEHIUEM TOJOKEHHH
NonyJisiLMH B CHCTEME MHOTHX APYrHX (opm H
€/IHHHL, OpraHH3aLHH XH3HH, KOTOPBIE MOXKHO
HaliTH B MPHPOZe, HE yMaNsieT SBOJIOIIHOHHOrO
3HayeHHsl HH 0COOH, HH BHaa. OcoGb B mony-
JiiuHH — OOBeKT JefICTBHS MIAaBHOMO 3BOJIIO-
LIMOHHOTO (pakTOpa — oTGopa. Bux — kauye-
CTBEHHbIH 3Tal 3BOJIIOLIMOHHOTO MPOLECCa.

Pearoro cyujecmesyiowas 6 npupode, u3secmuas no IKono-

euneckum, mopdodusuonoeuneckum, zernemuteckum ceolicmean
NnOnYAAYUA AE6AAEMCA 3NeMeHmapHOol eOuruyell 380AI0YLLOHHOZ0
npoyecca. IMo c8A3AHO € ee 2eHemuULeCKUM eOUHCTNBOM U 803-
MOICHOCTIGIO HEOZPaHU4eHHO O0N2020 CYWeCMBOBaHUS.
BoiOenetive anemenmapHoi 3801104u0oHHOL eOUHLLYbL NO3EO-
Aflem  onucame  SAEMEHMAPHOe  3BOAIOUUOHHOE  Sele-
HUue — CTMOUKOe U3MEHeHUEe 2eHOMUNU4ECKO20 COCMasa nony-
AfyuL — U, KOK noKa3aHo daiee, pa3zpanudume u oxapaxme-
pusosame Oedcmeue InemMenMapHbLY IBOAIOYLOHHBLX HaKmMOopos.

'TTABA 8

NeHeTyeckue ocHOBBI 3BOJIIOLUU

DBONIOUHOHHBIC H3MEHEHHs! NPH3HAKOB H
CBOHCTB OpraHH3MoB 00YC/IOB/I€Hbl H3MEHEHH-
€M [E€HOTHIIOB, NO3TOMY NOHHMAaHHe OCHOBHBIX
FeHeTHYECKHX IPOLIeCCOB, MPOHCXOAALIMX B
NomyJifUuHH, HeOOXONMMO A/t BCeH COBpeMeH-
HOH 3BOJIIOUHMOHHOH TEOPHH. YCNexH reHeTHKH
MO3BONH/H K1aCCH(HUHPOBATh H H3YYHTh OC-
HOBHbIE (DOPMBI HACTEACTBEHHOH H3MEHYHBO-
CTH, a TaKXKe BbISICHHTb 3HAYeHHe H3MeHYHBO-
CTH Pa3HbLIX THNOB A/ NMPOTEKAHHs 3BOJIOLH-
OHHOTO npouecca. VsyueHnue poan pasnoob-
PasHbIX NpOSABAEHHH H3MEHYHBOCTH B 3BOJIIO-
UHH MO3BOJIMNIO CHOPMYIHPOBATH NPECTABJIE -
HHE O FeHeTHYECKHX OCHOBAX 3BOJIFOLIMH.
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8.1. UamenumBocCTb — cBOliCTBO Op-
raHM4Yeckoi npupoabi

B ocHoBe H3MEHYHBOCTH Kak BceoOLiero
AIBJIEHHS] XKHBOH NPHPOJLI JIEXKHT KOHBAPHAHT-
Hasi peqynyiikaumsa. MimeHHO B npouecce mar-
puutoro koruposanus JIHK n PHK npoucxo-
JAT OLIHOKH NOC/e0BaTeNbHOCTH PACoNoXKe-
HHsl HYK/IEOTHIOB, CBfI3aHHbIE C 3aMEHOH Ofi-
HOTO HYKJIEOTHIA APYrHM HJIH CABHIOM PAMOK
CYHTBHIBAHHA. DTH MPOLECCH JIEXKAT B OCHOBE
H3MEHYHBOCTH Ha MosieKynsipHoM yposHe. O6-
LiHe MPHYHHBI TEHETHYECKOH H3MEHYHBOCTH
YpesBblYaiiHO Pa3HOOOPA3HEI.
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P u c. 8.1. CrpenonucT 06bikHOBeHHbiIl (Sagittaria sagittifolia) hopmupyer pasubie 110 (GOpMe JIKCTb IPH
pa3sBMTHH Ha cylue (A) v 8 Boze (5). Curiaiom L5l pa3BHTHS BOOHOH GOPMbI JIMCTHER (B) CAyKHT He Herlo-
cpeicTBEHHOe AeHCTBHE BOZb!, @ 3aTeHEHHe (B. Yoaniec, A. 11lp6, 1964)

Y. JlapBuH mHcan, 4TO Jaxe B MNOTOMCTBE
ool nmapbl pomMTeneit ocoGH Beerna OymyT
pasnudathesi. «Cambul onsimubll Hamypa-
aucm  usymuacs 6oL MHO2OHUCAEHHOCITIU
CAY4aes UBMEHHILBOCTNU Oadiie CaMbLX CYULe-
crmeennvlx dacmeli cmpoenus»'. Tlocnemyio-
ulee pa3BHTHE TeHeTHKH, PAcKpbiB MPHIHHEI
M3MEHYHBOCTH, MOJHOCTHIO MOATBEPAMIIO STH
cJioBa.

deHoTHNIHYECKAA, TIeHOTHNHYECKas H
napaTunuueckas u3meHuMBocTb. Bo Bpemena
. JlapsuHa BCIo HabJ0iaeMy10 H3MEHYHBOCTD
JEJIANH Ha Hac/e/ICTBeHHYI0 H HeHaC/eICTBEH-
Hylo. B Hacrosiuiee Bpemsi Takoe pasjesieHHe
NpaBHnbHO JHLIB B 06X yeprax. Henacnen-
CTBEHHbIX [PH3HAKOB HET H ObiTb HE MOXET.
6ce NpU3HAKU U CBOLCMEa Opeanusma 6
moill uAu uHoil cmeneHu HACAeOCTNBEHHO
obycrosaervr. B npouecce pasMHOXKEHHs OT
[IOKOJIEHHs! K MOKOJIEHHIO MePefaloTCs He MpH-
3HaKH, 4 KOJI HacJeICTBEHHON HH(OPMaUMH,
OnpeeNAIOLHIA JIHLIb BO3MOXHOCTb Pa3BHTHS
OymylHx MPH3HAKOB B KAKOM-TO AHANa3OHE.
Hacnenyercsi He MpU3HAK, a8 HOpMA peakyul
paspHBaloLLeics 0CoOH Ha nelicTeHE BHeLUHeH
cpenbl.

' lapsur Y. CoGp. cou. T. 3. 1939. C. 301.

Bonsbii JIIOTHK (Ranunculus
delphinifolius) w crpenonuct (Sagittaria
sagittifolia) GOPMHPYIOT pasJIHYHble JIHCTDbA
[OJ BOOI M B Bo3mywuHoit cpene (puc. 8.1). B
ceoe Bpems JK. Jlamapk HCnosib3oBanl 3TOT
npuMep AJisi JOKa3aTenbCTBa H3HaYalbHO afle-
KBaTHOIO H3MeHeHHsi OpraHH3MOB MNOJ BJIHSIHH-
eM ycJaoBuil BHewHeit cpexsl. Onsako BOO-
CJIeACTBHH BbICHHIIOCH, YTO (hakTopoM, Orpe-
LEJISIOIHMM Pa3BHTHE <IOABOAHLIX» JIMCTLEB,
CNYXKHT He BOIHas Cpela, a 3aTeHenHe: «Imyc-
KOBbIM MEXaHH3MOM>, OfpEeIENAIOILHM Peat-
3al|i0 TOMO0 MAKH MHOIO BapHaHTa B Mpeflesiax
HaceICTBEHHO 0OYCJOBJIEHHOH HOpMbI peak-
umnil, 6bl1a 3aKpenneHa MHTEHCHBHOCTb CBETa
(morpy»keHHbie B BOOy JIMCTbA BCerza Meuee
ocgeLieHbl). [T0310My €c/iH BOAHBIH JIIOTHK by-
JET pa3BHBATLCA Ha Cylue B M0JlyTeMHOM IO-
MEeLLEeHHH, TO JIHCThbs y Hero OymyT TaKHMH ke,
KakiMH GbiBaloT 1oj Bogoi. MHorue pacreHHs
HMEIOT «CBETOBLIE» H «TEHEBBbIE» JIHCTbA. ¥
pauka Artemia salina ¢ MI3MeHEHHEM COJIEHO-
CTH BOJbl MEHSETCH YHCJIO WIEHHKOB GPIOLLIKA.

Bo Bcex nopoOHBIX CJyyasix BO3MOXKHbIE
npenenbl H3MEHEHHs He ClyyadiHbl, a onpeae-
NIAIOTCA NeHOTHNOM, €ro HHAHBHIyalbHOH Ha-
CJIeICTBEHHO nporpaMMol pa3BHTHA — HOP-
MOH peakLHH.
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Bes HaOniopaemasi uameH4180CMb KaKo-
ro-nu6o npH3HaKa WIH CBONCTBA 8 npedenax
HOpMbL peaKyul HA3b/6aeMCcA peHomunu-
yeckou. PeHomun ~— COBOKYNHOCMb BCEX
BHYMPEHHUX U BHEWHUX CMPYKmMyp u
Qynkyuil darnnoll ocobu, pa3eusaouaacs
KaK OOUH U3 BO3MONCHbLX BAPUAHMOE pea-
AU3AyUL HOPMbL PeaKyull 8 onpedeseHHblx
ycrosuax. B obuen deHoTHnHuecKoH H3MeH-
YHBOCTH MOMyAALMH MOryT OBbIThb BbiaeJIeHb!
iBe NIONH: 2eHomunu4eckas', Wii HacnefcT-
BeHHas, W napamunu4eckas, Bbl3BaHHas
BHeIIHUMH ycioBHsiMH. Jlonisi o6Liei H3me H4u-
BOCTH, KOTOpasl ONpenensieTcss reHOTHINHYe-
CKHMH Pa3JjIHYHsIMH MEXIy 0COOSIMH MO JaHHO-
My MpH3HAKy, XapakTepH3yeT Hacreoyemocms
3TOrO MpH3HAKa.

V3BeCTHO, YTO 2KHPHOCTb MOJIOKA, COZiep-
aHue Oenka B MoJiOKe H oOllasi MOJioYHas
NPOOYKTHBHOCTL 0OcCOGell B CTage poraTtoro
ckota (Bos taurus) oOHapyKHBAIOT BBICOKYIO
(heHOTHITHYECKYD H3MeHYHBOCTL. BennunHa
HacJIelyeMOCTH Jiisl MEepPBbiX JBYX NpPH3HAKOB
BbICOKA U Kosebnercs ot 60 no 70%, Torna
KaKk HacnegyeMocTb o6ulefi MpomyKTHBHOCTH
(BesumHa ynosn) He npesbiwaer 33%. Coort-
BETCTBEHHO 3TOMYy 3dekTHBHOCTL OTOOpa
OKasanach pa3JIH4HOF /s YKa3aHHbIX NpH3Ha-
KOB: nyTeM oT60pa ynaeTcs CPaBHUTENLHO Obl-
CTPO NOGHTLCS! yBeJIHYEHHsi JKHPHOCTH H CO-
Jepxanun Gesika B MOJIOKe, a OTOOp Ha BeJiH-
YHHY yaosi ManosdipekTHBeH (BenHuHMHa ynos
3aBHCHT B OCHOBHOM OT YCJIOBHI COneprKaHHsl
JKMBOTHBIX). AHanoruyHbie pe3ynbTaTbl Ha-
OJIIOZAIOTCS NPH aHanH3e NMPH3HAKOB IPOJIyK-
tuBHOCTH Kyp (Gallus domestica): siiueHoc-
KOCTH H Macchl sifiiia. Y GONBbIIHHCTBA MOPON
(nonynisiLMK ) Kyp reHOTHIHYeCKasi COCTaBJsIO-
ulas (HacJemyeMoCTb) sHLUEHOCKOCTH HEBeH-
Ka (12—30%), a HaceayeMoCTh Macchl sifina
snaunTesbHa (60—74%). Ilostomy otGop B
HanpaB/eHHH  yBeJHYeHHsi  sifi@HOCKOCTH
o6bluHO HeagekTHBeH, TOrIa Kak oTOOp Ha
MOBLIILEHHYI0 Maccy filla cpasy »ke [aeT Mo-
JIoXKHTeNbHble pesynbratbl. OIHAKO sIMOHCKHE
ceNeKIHOHepbl OGHAPYXXIWIH TMOMyJSLHIO Kyp,
IJ1sl KOTOpPOH MOKasaTeJb FeHOTHIHYeCKOH CO-
cTaBasioLiell sfileHOCKOCTH OKa3alicsi 3aMeTHO
yBenHueHHbiM. B pesynbetare ymenoro orbopa

' FeHOTHN — COBOKYIMHOCTb BCEX HACAENCTBEH-
HbIX (haKTOPOB OCOGH.

106

M3 3TOH MOMYJsAUMH celyac BbiBeleHa nopoaa
Kyp, nawougix 6onee 500 suu B rof.

B npuBeseHHbIX NpHMepax BLICOKasi 10Js
FEHOTHIMHYECKOF H3MEHYHMBOCTH MOMYASLHH
onpefennna ycnex cejekuuH. B npHponHbix
YCJIOBHSIX JIONSI FeHOTHUNHYECKOH M MapaTHIiH-
4eCKOH CocTaB/siouHx B o0LemM criektpe de-
HOTHIHYECKOH H3MEHYHBOCTH Ui OGOJbIIHH-
CTBa BHIOB 0OBIMHO Heu3pecTHa. OnHako mno
aHaJIOrMH C reHeTHYeCKH H3y4YeHHbIMH BHIAMH
(WM reHeTHYECKH MPOAHANTH3HPOBAHHBIMH OT-
AenbHBIMH NPH3HAKAMH H CBOHCTBaMH GIH3KHX
BH/IOB) MOXKHO C TOH WJIH HHO¥ CTeneHbio Joc-
TOBEPHOCTH NpEeArnonaraTth Xxapaktep Hacje-
JIYEMOCTH OCHOBHBIX TPYMHT NPH3HAKOB.

BryTpunonyasiuiosHas H3MEHYHBOCTb
cnaraeTcss H3 pa3HooOpa3HbiX BbIPaXKeHHMH
HOpPMBI peakuHH no JO0My MpPH3HAKY WM
ceoflicTBy. M3MeHeHHs Hac/1eICTBEHHOTO MaTe-
pHana — mymayuu — NpeicTaByasioT coGoi
37IeMEHTAPHbIH 3BOJIIOUHOHHBIH MaTepHan.

8.2. Myrauum pasHbIX TUNOB —
3NeMEeHTapPHbIA 3BOMIOLMOHHBIN
mMaTtepuan

BaxHeHlUHMH C 3BOJIOLHOHHON TOYKH
3peHHst XapaKTepHCTHKaMH MyTalHii npH3HaHbl
YacTOTa BO3HHKHOBEHHsI, BCTPEYAEMOCTb HX B
NPHPOAHBLIX MONYJALMAX H BJHAHHE MyTalui
Ha npH3HakH ocobeH.

Tuvnel myraumi. Kak H3BeCTHO M3 JaHHBIX
reHeTHKH, Mymayuu — OUCKpemHele U3me-
HeHUA HacredcmeeHHOoU uHpopmayuu oco-
bu — moeym ObimMeb 2eHHLIMU, XPOMOCOM-
HbIMLL, 2EHOMHbIMU, A MAaKHe BHeA0epHbl-
MU

lennble mymayuu — H3MEHeHHs: MoJie-
KYJISIDHOH CTPYKTYpbl M€HOB, BO3HHKAIOLLHE B
pe3ynbTate 3aMeH, BCTABOK HJIH BbiMafeHHs
HYK/IeOTHZOB. ['eHHble MyTalMH MOIyT 3artpa-
rHBaTh JloOble NMPH3HAKH OpraHHaMma.

Xpomocomnble  mymayuy — CTPYKTyp-
Hble H3MEHEHHA XPOMOCOM, BO3HHKaIOUIHEe
BCJIEICTBHE MepeMeLlieHHsi HAH BbiNaeHHs OT-
IeJibHbIX HacTeit xpomocoM. B 3aBHCHMOCTH OT
THNA BOCCOEJHHEHHsl pa30pBaHHbIX 4HacTei
XPOMOCOM CPEI XPOMOCOMHBIX MyTalHil pas-
nuyaloT HeBepcky (nosopor Ha 180° yyacTtka
XPOMOCOMBI), TPAHCJOKaLHH (NepeHoC y4acTKa
XPOMOCOMBI), HeXBaTKH H IynHKaLHH. X poMo-
COMHble MyTalHMH MOTYT GbiTh (Kak M PeHHbie)
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Drosophila pseudoobscura va 3anage CIIA (no @.I'. lo6pxanckomy, 1970)

nu6o cnowmarHbIMU, NHOO UHOYYUPOBAH-
HbiMy BHELHHMH areHtamu. Ha puc. 8.2 no-
Ka3aHO pacrnpocTpaHeHHe pas/iMyHblX HHBEP-
cuil (H3MeHeHHe TNopsiiKa reHOB B TPETbeH
xpomocome) y Drosophila pseudoobscura.
leHomHble mymayutl NPeACTaBisioT H3-
MeHeHHe yucna xpomocoM. IIpu 3ToM MOXKeT
npou3oiiTH JMGO0 HaMeHeHHe 4YHcna HaGopoB

XPOMOCOM, HanpHMep NOAUNAOUOUS WIH eart-
aoudus, nibo yMeHbLIeHHe HJIH YBelHYeHHe
YHC/A OTAEJbHBIX XPOMOCOM B OOBIYHOM reHO-
me (2emeponioudus).

[Tonunnouanss MmeeT OCOOEHHO BaXKHOE
3HayeHHe B 3BOJIIOLIMH pacTeHHi, MHOTHE BUIbL
KOTOPBIX MPEACTABEHb! MOJHMIOHIHBIMH (OP-
mamu (cMm. puc. 6.28). Pexe noauriionams
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Ta6auua 8.1. Hactora BO3HHKHOBEHHS CIMIOMTAHHLIX MYTALHI Y HEKOTOPBIX BHIOB
(nNo paHHbIM pa3HbIX ABTOPOB)

Bua IMpuanak Yucno Myraumii ua 1000000 ramer
(1am va n HaGopos)
Kuweynas nanouka (Escherichia| VYcToiuHBOCTb K CTPENTOMMIIHHY 0,004
g Yero#tyuBocts K dary Tl 0,3
He3zasucumocTs OT apruikHa 0,04
Canemonenna (Salmonella| HesaeucHmocTs oT TpHNTOdAHAE 0,05
typhimurium)
JIMIIOKOKKyC (Diplococcus| YcToHYMBOCTD K NMEHULMJIIHHY 1,0
pneumonia)
Heiipocnopa (Neurospora crassa) | He3aBucumocTs 0T aneHHHA 0,08—2,9
Jlpozoduna (Drosophila) )Xentoe Teno 1200
negaEasten) Kopuunesoe Teno 300
Yephoe Ten0 200
Bearna3ue 600

BCTPEYaeTCsi B 2KHBOTHOM MHpE, 4TO CBf3aHO y
JKMBOTHHIX C 4HacTbiM HapylueHHeMm OanaHca
XpOMOCOM B MeHO3€ H MeHBLUHM pacrnpocTpa-
HEHHEM MEeXBHIOBO#H rHOpuaH3alMH B eCTecT-
BE€HHbIX YCJOBHsX.

Kpome snepHbIx CTPyKTyp B mMepejaue
CBOHCTB MOCJIENYIOUIMM MOKOJEHHSIM MOTyT
NpHHUMAaTh y4acTHe TakHe oOpa3oBaHHs, Kak
MJIACTHALI H HEKOTOpbie apyrHe pemyniaHiuH-
pyioLHecs: BHesIepHble LMTOINa3MaTHYeCKHe
CTPYKTYpPbl KJI€TKH. 3HaueHHe /i 3BOJIIOLHMH
BHesilepHbIx MyTtauud, mytauuit JJHK opra-
HeJl y BbICLIHX hopm u3yyeHo mano. OnHako
COBEPLIEHHO SICHO, YTO MO CPaBHEHHIO C «Ha-
CTOSILIHMH» SIePHBIMH MYyTaUMsMH pOib He-
SIePHbIX MYTaUHH B 3BOJIIOLHH IOXHA ObITh
HeBeJIHKA.

B nenom mytauuu pa3Hbix THIOB BbI3bIBA-
10T M3MEeHeHHsi NHObIX Hac/eNCTBeHHBIX MpH-
3HAKOB H CBOMHCTB.

Yacrora BO3HHKHOBeHus MyTaumi. Yac-
TOTA BO3HHKHOBEHHSl OTHENBHBIX CHOHTAHHBIX
MyTauHfi BbIpaXKaeTcs 4YHCJAOM rameT OIHONo
NOKONEeHHs, HeCYLIHX ONpefeNeHHyI0 MyTaLHIO
no OTHOLUEHHIO K obulemy yHcay ramer. Yac-
TOTBl, TOYHO OMpeJieNIeHHble /s HEKOTOPBIX
BHIOB PacTeHHH, XXHBOTHBIX H MHKPOOPraHH3-
MOB (Tabn. 8.1), coCTaBnslOT B CpefHeM OT
107" o 107° (1. e. ot I u3 100 000 uan 1 us

108

10 000 000 000 ramer Hecetr BHOBbL BO3HHK-
10y MyTaLHIO B ONpesesieHHoM JoKyce). Yac-
TOTa MyTauMil He OIMHAKOBA J/Isi PA3HbIX N€HOB
(y otrenbHbIX TaOUNBHBIX MEHOB pacTeHHil OHa
nocturaer 107%).

O6wiasi yactora MyTauHi, CKJIaIbiBalo-
11aACsa M3 4acTOT MyTauHil OTHeJIbHBIX NeHOB,
KoneGnercss y pasHblx OPraHH3MOB OT He-
CKOJIbKHX MpOLEHTOB (ONHOK/IeTOYHbIe BOMIO-
pociH, Hu3wHe rpubbl, Oakrtephu) mo 25%
(npo3ocguna) Beex ramMer OHHOFO MOKOJEHHSI.

[TpuBeneHHbie UHGPBLI KacalHCh YacTOThI
cnoumaritoly MyTauuil. OfHAKO H3 MeHEeTHKH
H3BECTHO, YTO MNpH OGJIyYeHHH, BO3MEHCTBHH
onpenefeHHbIX XHMHYECKHX BeLLeCTB, Temme-
patypbl 4acTota HHAYUHPOBAHHBIX MYTAaLlHH
PE€3KO MOBBIILIAETCS H MOXKET JIOCTHIaTh 3HaYH-
TeNbHbIX BeNWYHH (pHc. 8.3).

OcobeHHOCTH  nNpPOSIBJIEHHUA  MYTaLMH.
[IposiBneHHe MyTauMii 3aBHCHT mpexxie BCero
OT TOH reHeTH4YeCKOH Cpeab!, B KOTOPYIO nona-
naet MyTaHTHbli annenb. ONHH H TOT XKe My-
TaHTHBLIH reH y passblx ocobell moxker oGaa-
IaTh HEOAMHAKOBHIM (PEHOTHNHYECKHM MpOsiB-
JIEHHEM: 3KCHPeccUBHOCIbIO (BblparKeHHO-
CTBIO CTEMeHH pa3BHTHA ONPEJeNsieMOro 3THM
reHOM MpH3HAKa) B 3aBHCHMOCTH OT YCJIOBHIA,
B KOTOpbie OH IOMNajaer, U feHempanmHo-
cmoto (4aCTOTa NPOSIB/IEHHS ) anniensi, onpeae-
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P u c. 8.3. [ToBbillienHe 4acTOTHI MYyTaLMi MOL BO3-
LEACTBHEM paaHalluK: 3aBUCUMOCTb YaCTOThl PA3HbIX
TUMOB MyTalMH APO30HILI H TPaAeCKaHLUHH OT
no3sl paaraumy (no H.IT. dy6uuuny M np., 1936; us
C.M. lepuienzona, 1983):

| — yacTota XpOMOCOMHBIX NEPECTPoeK; 2 — 4acToTa pe-
LECCHBHBIX JleTasiefl, CleMeHHX C noJoM; 3 — uacTora
TEX e MyTaluil, CBOGOAHLIX OT XPOMOCOMHBIX MEpecTpoeK,
4 — 4acToTa TeX Xe MyTalui, CBR3AHHBIX XPOMOCOMHLIMH
nepecTpoilkaMi, § — YHCIO JlenielHit y Tpaneckanuun (B
ananaszone po3 ot 0 1o SO pentren)

JIieMOH MO MpOLEeHTy ocobeil MoMyJsuuH H3
YHCa HeCyLUHX JIaHHbIi annenb (y KOTOpbiX OH
NposiBHJICS C 0GOI 3KCIPeCCHBHOCTHIO).
JlioGoll npH3HaK, KOTOPBIH Mbl HCCNENy-
€M, 3TO pe3yJbTaT B3aHMOJEHCTBHS MNeHeTH-
yecKol nporpamMMbl H TOH Cpefibl, /i€ MPOHCXO-
Juno pa3BHTHe ocobH. HacnencTsenHocTs om-
pezensietT creKkTp BO3MOXKHbIX COCTOSIHHIH JiaH-
HOTO MpH3HAaKa — €ro HOpMY peakuMH, HO
BO3HHKHOBEHHE BapHaHTOB 3TOH HOPMbI Ofpe-
[enseT B3aHMONEHCTBHE FeHOTHNA W Cpellbl.
Myrauus bar («1eHTOBHIHAs» ) BHI3bIBaeT pe-
JYKUHIO MepelHuX M 3aaHHx (aceTok masa y
Jpo30¢huibl, B pesysbTare 4ero rna3 mpef-
cTaBJsieT OG0k BEPTHKANBHYIO NONOCKY ¢hace-
1ok (puc. 8.4). CreneHb nposiBieHHs 3TOH My-
TaUMHM CTPOrO 3aBHCHT OT TE€MMNEPaTyphbl: HeM
HIDKe TemmepaTtypa, NpH KOTOPOH pa3BHBa-
JIUCh JIMYHHKH MYTaHTHBIX JPO30¢hHA, TeEM
Gosblllee uyucao (haceTok OCTaeTcss B [J1asy.
DKCNPeCCHBHOCTb M MEHeTPaHTHOCTL 0Oy-
C/IOBJIEHB! B3aHMOJIEHCTBHEM I€HOB B F€HOTH-
re ¥ pas/HYHOH peakuHel KajX70ro reHoTHna
Ha BHelunKe ycaoBHs (H.B. Tumocgees-Pecos-
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Puc. 8.4. Bauaune TemnepaTypbl pa3BHTHA Ha

nposisjieHde Mytaupu bar y pposoduas (no H.B.
Tumocdeesy-Pecosckomy, 1939; u3 A.C. Cesepiio-
Ba, 1980)

Crenenb NposBaenHs! (3KCAPECCHBHOCTL) MYTAlRH, Bbi3bl-
Ballllell PEYKUHIO KAK NEpelHuX, TaK M 3aAHKX fhaceTox
INa3a, 3aBHCHT OT TeMNEpaTypb! OKPYXKaloUulei cpebl npH
PasBHTHH

cknit). Hanpumep, y Haesnuvka (Habrob:acon
hebetor) ussecten ret Kidney co 100%-Hofi
neHeTpaHTHOCTbIO Kak Jetans npH 30°C wu
IMOYTH HYJIEBO#l NMEHeTPAHTHOCTLIO NpPH HH3KOH
Temnepatype. [lonoGHas 3aBHCHMOCTD MPOSiB-
JieHHs: MyTauMil OT YC/OBHH OOHapyxxeHa B
GONBLIHKHCTBE C/lyyaeB y pacTeHHil, XKHBOTHBIX,
rpu6oB H MHKPOOpPraHH3MOB.

CneKTp MYyTaHTHbIX NPH3HAKOB, 3aTpark-
BAEMbIX MyTallHsIMH, O4eHb LWHPOK. flem npu-
3HAKOB U CBOlCMSB, KOmopsle 6 Mol usu
uHoll cmeneHu He 3ampazueaiuce 6ol my-
mayusmu. HacnencTseHHOH H3MEHYHBOCTH
nofieprKeHbl Bce Moposoruyeckie, hH3HO-
JIorHyeckve, GHOXHMHYECKHe, 3TOJIOTHYECKHe
H JIpyrue Npu3HaKu ¥ CBOMCTBA. DTH BapHALMH
10 CPEAHHM 3HaYeHHsIM BapbHUPYIOLUHX TPH-
3HAKOB BBIPAXKalOTCS KaK B Ka4eCTBEHHbBIX pas-
NUYUSX, TaK M KoJHyecTBeHHO. Myrauuu MO-
[YT MPOHCXOAHTL H B CTOPOHY yBeJIHYeHHsl, H B
CTOPORY yMEHbIUEeHHs] 3KCHPEeCCHBHOCTH JIIO-
6oro mnpu3Haka wan ceorictBa. OHHM MoryT
6LITH BblpakKeHbl Pe3KO (BIUIOTh [0 JIeTalbHO-
CTH) WJIH Mpe/iCTaB/e€Hbl He3HAYHTeNbHBIMH OT-
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Puc. 8.5. Conepxanue pasniuunbix myTaunii B reorpapryecky ynanennuix (A) u 6auskux (B) nonymsuusx
Drosophila funebris (no H.B. Tumodeepy-Pecosckomy u np., 1972)

KJIOHEHHSIMH OT HCXOAHOM hopMbl («Manbie»
myTauHs ). Bo MHorux paGotax nokasaHo, YTo
MYTauHH 3aTparuBaloT BCE CyLLEeCTBEHHble
6HOJIOrHYeCKHe MPH3HAKH: OOLLYIO XKH3HECNo-
COGHOCTD, CNOCOGHOCTD K CKPeLLHBAHHIO, TJI0-
JOBFTOCTb, CKOPOCTH POCTa H JIp.

8.3. BcTpeyaeMocTbs MyTauuii
B NPUPOAHLIX NONynAumMax

VisydeHve GOMBLIOFO YHC/A NPHPOMHBIX
NOMyAsiUMH pa3sHbIX BHOOB, 0COOEHHO AKTHBHO
passepryBuieecs B 30—40-e rogp XX B.,
nogreepauno Bbiso C.C. Herseprkosa (1926)
O HacChiLEHHOCTH BCeX MOMyJsAuHi pa3HOOoG-
pa3HbiMH myTauMsMu. Her nByx momynasiumi,
HMEIOLIMX OHHAKOBbIE YaCTOThl BCTPEYaeMo-
CTH M CIEKTPbl MyTaHTHbIX MpH3HaKkoB. [lpu
5ToM GJIH3KO pacroJsiodkeHHbie, Ha BeCbMa H30-
JIHpOBaHHble, COCeJiHHe MOMyAsLHH MOTYT OT-
JIMYATLCs! IPYT OT JApyra CTONb 2K 3HAYHTEJb-
HO, KaK H JIaleKo pacriosioxeHHbie (puc. 8.5).

Oco6biii HHTEpeC NpeACTaBASIOT CJydaH
pacnpocrpaHeHHs MyTauMi B npejienax apeana
BHJIa, IMO3BOJISIOLLHE CYIHTb O TOM, KaK MyTa-
LHsi «BBIXOAHT» Ha HCTOPHYECKYIO, 3BOJIOLIH-
oHnyio apedy. Ha puc. 8.6 npuBeneH omuH u3
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NpHMEPOB TaKOFO POAa: pacrpocTpaHeHHe Ofi-
HOH NOJIYNOMHHAHTHOH MYTaLMH CJHAHMS Msi-
TeH Ha HAJKpbLIbsIX PACTHTENbHOAAHOH GOXKb-
el KopoBKH, o6uTatowel B HOxHol Ppanuu,
CesepHoii Mtanuu, Ha Kopcruke v B Capau-
HHH.

[lo wH3y4eHHIO TIeHETHYECKOrO0 COCTaBa
MPHUPONHBIX MOMYJIALMI NPOBENEHO MHOIO pa-
60T Ha pa3HbIX Fpynnax pacTeHHil (JIbBHHbI
3eB, (HaNKa, NUKYNBHUK H ap. ), 6ecrno3BoHoy-
HbIX (Ipo30dunbl, HemapHbIi LWenkonpsa, 60-
>KbH KOPOBKH H JIp.) H MO3BOHOYHBIX (Mbline-
BH/IHbIE XOMSIYKH, JIOMOBbl€ MBILIH, KPBIChI,
noneskH H Ap.). Bo Bcex cayuasx nomynsiuyu
OTJIMYAJIMCh JIPYT OT Apyra JIHLIb BCTpPEHaeMo-
CTbIO TEHHBIX, XPOMOCOMHBIX WJIH T€HOMHbIX
myTaumil. IlprBenem nuub JBa XapakTepHbix
npumepa. Ha puc. 8.7 npHBeneHbl naHHble 1Mo
BCTPEYAeMOCTH JHAarHOCTHYECKOTO MpH3HAaKa
(BTOpO#t nBOKHON mONEpeYHoi KyGUTAJIbLHOMH
>KHJIKH KpblJa) y CaMLIOB 1LECTH BUIOB 3eMJIsi-
HbIX OC. DKCNepHMeHThl MOKa3ajH, YTO 3TOT
NpH3HaK onpesieNifieTcss MOHOrHOPUAHO Hacse-
LYIOUIEHCsl peuecCHBHOM MyTauHeii. Y Tpex BH-
JIOB NPH3HAK BCTPEYaeTcsi B KaueCTBe PeLKoro
BapHaHTa, Y IByX NPYrHx BHIOB — Kak oObiy-
HblH BapuaHT, HAKOHell, y OHOrO BHla — Kak
BHJIOBOH, BCTpedascCh y GONbLIHHCTBA 0CO6el.



P u c. 8.6. [lpHmep pacnpocTpaHeHHs MyTaluH B I1p:
Hofi MyTaLmK elalerii (KpynNHEIMM TOYKAMH ), Oripesien

elleJlax apeana BHAA: PaCrpOCTPaHEHHE MOJYROMHHAHT-
soLel (heH CAMSHUS NATeH Ha 3KuTpax 60XbeH KOpoB-

ku (Epilachna chrysomelina) (13 H.B. Tumoteepa-Pecosckoro, 1939)

JIpyriM MpHMEpPOM, HacTHYHO YXKe pacCMOT-
peHHbIM B pasjiefie O THMax MyTauHli, MOXeT
CY>KHTb PacrpocTpaHeHne pasHoro poja xpo-
MOCOMHBIX MyTauHit (HHBEpCHH) Cpeiy nory-
asiuit y Tpex BHIoB Ipo3ogunbl H3 CeBepHOH
Amepuku (cm. puc. 6.27). B pesyabrare Tila-
TeJbHOIO LHTOr€HeTHYeCKOro aHajin3a H Mps-
MbIX TFeHeTHYeCKHX 3KCNepHMEHTOB YyAanoch
BOCCTAHOBHTL  3SBOJIIOUHOHHYIO0  MNOC/e0Ba-
TENIbHOCTb BO3HHKHOBEHHMS OTHENbHBIX IPyri
nonynauui ¥ BHIOB.

I1pu feTanbHOM PeHETHYECKOM CpPaBHEHHH
GAU3KHX MPHPOLHBIX TAKCOHOB (rpymin NOMyJsi-
Ui, MOABMAOB H OJHM3KHX BHIOB) pasfHuHs
MeXIy HHMH BCerga CBOAWIMCH K pasnHiusiM
110 HaNHYHIO OTHENbHBIX MyTaLMH H HX KOMOH-
Haumil. 9T0 Jaer OCHOBaHHE moJararb, 4TO H
BO BCex JPYTHX CJyvasx HMEHHO Mmyma-
yuu — JIeVICTBHTENLHO SAeMeHTMapHbll 360~
aroyuonnoul mamepuan. OCoGEHHOCTH pas-
HbIX THIOB MyTalMH, AOCTaTOYHO BbICOKas
YacToTa HX BO3HHKHOBEHHsI B NPHPOJE, H3Me-
HEHHe MMH JIo6bIX, B TOM 4HCse H GHoJiorkye-
CKH Ba)KHBIX MPH3HAKOB, HACBILEHHOCTD MpH-
POAHLIX MOMyNAUMH MyTaUHAMH CBHIETENbCT-
BYIOT O TOM, YTO MYTallHH KaK 3JeMeHTapHbie
€IMHHIB HAC/eACTBEHHOH H3MEHYHBOCTH MO-

TyT paccMaTpHBaThCsl B KayecTBe dJleMeHTap-
HOTO 3BOJIIOLMOHHOTO MarepHana.

STOT BHIBOJ MOATBEPXKIAETCA H TeM, 4TO
HMEHHO mymayuu U ux xombunayuu nep-
BUYHO ONPECeNIOT USMEHEHUE 2eHOTILNIL~
YecKko2o cocmasa NOnYyAAyuu, m. e. 803-
HUKHOBEHUE 3NeMEHMAaPHO20 380MOYUOH-
HO20 SBAEHUA.
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Puc. 8.7. Yacrora BCTPEYaeMOCTH BTOPOH Ky-
GHTANbLHOM JKMIKH B KpELI€ CaMUOB LIECTH BHIOB
semsaHbIX oc pona Andrena (no K Llummepmany,
1933)
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8.4. NeHeTuyeckue npoLeccsl
B NoONynsaumMsx

Kak yxe roBopujioch, HacjemyloTcsi He
CaMH NPH3HAKH, @ KOL HACNeACTBEHHOH HH-
dopmauyK, OnMpenessIoUHN KOMIJIEKC BO3-
MOXKHOCTEH pa3BUTHS — HOPMy peakuMH re-
HOTHIA, B MpeAesiax KOTOPOil BO3MOXHO He
npHBOAsilee K rubesiH B3aUMOAEHCTBHE pas-
BHBawLencs ocobu co cpenol. [Ipu 3Tom Ha-
C/IEACTBEHHAs] PeaNH3aLks KaXKIO0ro MpH3HaKa
HJIH CBOHCTBA OMpEJIesIneTca He OOHMM, a, Kak
Mpaswjio, O4YeHb MHOTHMH reHamu (npurnyun
nOAUMEPUL B NEHCTBHH TEHOB); C Ipyrol CTO-
POHBI, JIIOOOH reH OKa3blBaeT BIHSHHE He Ha
OIMH, @ Ha MHOrHe mpH3HakM (npuwyun
naedomponuu B JAeHCTBHH reHa). ['panuupl
XapakTepHO# /i1 JAHHOTO TEHOTHNA HOPMbi
peakuun MoryT ObITh BhIpaXKE€HbI, TakuM 00pa-
30M, JiHLIb COBOKYMHOCTbIO (heHOTHMOB, pas-
BHBLUHXCSl M3 3TOrO0 TeHOTHNA NPH BCEX BO3-
MOXHBIX YCJIOBHSIX CPEJibi.

Yacrorbl renos, reHotunos M ¢eHoTH-
noB. B ocHOBe reHeTHYECKOH H3MEHYMBOCTH
MONyJISLME J1I€2KaT 3aKOHOMEPHOCTH Hac/Ie0-
BaHHsl NpPU3HAKOB, ONpene/sieMbie MeXaHW3-
MOM pacripeiesieH1Hsi XpOMOCOM H FeHOB B M€ii-
03€ H CJyyaiHbIM COYeTaHHeM rameT MpH orl-
JIOZIOTBOPEHHUH.

Hauano reHeTHyeckoro uayyeHust normyJis-
1HH nosnoxxuna pabora B. Horauucena «O Ha-
CJIEIOBAHHH B MONYJSALMIX U YHCTHIX JIHHHFX»
(1903), akcnepumeHTanbHo foKasaBliasi -
(EeKTHBHOCTb JEHCTBHA 0TOOpa B reTeporeH-
HOH CMECH TreHOTHIOB (BC€ MPHPOAHBbIE MOMy-
Jsinyn ). OHoBpeMeHHO Obuia MPOAEMOHCTPH-
poBaHa He3(heKTHBHOCTL feHCTBHSI 0T6Opa B
YUCTMBbLX AUHUAX — TeHOTHITHYECKH OfHOPO/-
HOM (rOMO3HIOTHOM) MOTOMCTBE, MOJY432EMOM
HCXOJIHO OT OfHOH CaMOONBUISAIOLENCS HIH Ca-
MOOIIOAOTBOPSIOLLEHCA OCOGH.

Cefiuac H3BECTHO, YTO BCE MPHPOAHLIE 110~
MyJISILUMH PeTEPOTeHHBI, OHM HACBILEHBI MyTa-
uusimu. leneTnyeckas reteporeHHOCTH 06O
MOMyJISILMH TPH OTCYTCTBHH [aBJIEHHs] BHELU-
HHX (PaKTOPOB IOJDKHA OBITH HEHM3MEHHOH, Ha-
XOAMTLCA B OMpenesieHHOM PaBHOBECHH.

PaccMoTpuM [IBa yNpOLIEHHBIX NPHMepa.

[lpennonoxum, 4T0 B MOMyJSILMH HHCJAO
¢opM, FrOMO3HIOTHbIX MO PA3HLIM AJIENAM Ofi-
Horo reHa (AA u aa), opunakoBo. Ecau oco-
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6K — HOCHTeJIM JAHHBIX a/iesiedl — pPaBHO-
BEPOATHO CBOOOAHO CKPELUHBAKOTCA [pyr C
ApYroM (naumukcus), T0 BO3MOXKHEI CJeIyio-
LuHe KOMOHHALMH:

Camxu Camupl
0,54 0,5a
0,54 0,254A 0,254a
0,5a 0,254a 0.25aa

Lindpel MOKa3bIBaKOT, YTO B JAHHOM MOKO-
JIEHHH B nonynsitky OyoyT BO3HHKATbL MOMO3H-
rotsl AA ¥ aa ¢ yacroroit 0,25, a reteposuro-
Tl Aa — ¢ yacroroit 0,50. 310 »Ke CooTHO-
LIEHHE COXPAHWTC H B CJEOyIOILEeM MOoKoJe-
HHH: 4aCTOTa raMeT C PELECCHBHBIM aJIeNIEM a
cocrasut 0,5 (0,25 ot romosurotr aa + 0,25
OT FeTepo3uroT Aa), Tak »e Kak H 4yacToTa ra-
MeT C AOMHHaHTHbiM ainesiem A (0,25 ot ro-
mosuror AA + 0,25 ot reteposurot Aa). 310
)K€ COOTHOLUEHHe COXPaHHMTCS BO BCEX CJIE/IYIO-
WHX MOKOJNEHHSX, eCc/H He Oyner HapylueHo
KakHM-HOO BHEIUHHM [aBJeHHeM.

KoneuHo, B nonapssiioiiem GoJIbIUIHHCTBE
C/ly4aeB B [OMYJSALMH BCTPEYAETCsi pa3Hoe
yucsio romo3urot AA v aa. Pas6epem npumep,
KOIJla yacToTa aJiieiel JaHHOro reHa B rnomy-
nauuu 6ypet 0,7a, 0,3A:

Camxu Camup!
0,34 0,7a
0,3A 0,094A 0,21Aa
0.7a 0,21Aa 0,4%aa

Takum o6pasom, B motomcree Ha 100 3u-
rot 6ynet 9 romosuror AA, 49 romosurot aa
42 reteposurotel Aa. B crienyiowem nokosne-
HHM rameTbl ¢ anneneM A GyIyT BO3HHMKATh C
yacroroit 0,3 (0,09 ot romosurotr AA + 0,21
OT retepo3uror Aa), a rameTnol ¢ anjesnem a
OyjiyT BO3HHMKATL OMATL-TaKK ¢ yactotoi 0,7
(0.49 ot romosurot aa + 0,21 ot reteposurot
Aa). Kak 1 B nepom npumepe, Ge3 BHeIUHero
NlaBJieHHsl 9TO COOTHOLLIEHHE COXpaHHTCS B Ka-
XKIOK nocsenyiouei reHepaLtm.

Ecnu yactoTty BCTpeyaeMocTH ofiHOro an-
JIeJISl IaHHOTO reHa OMpefiesIuThL KakK ¢, To 4ac-
TOTA ANLTEPHATHBHOrO aJuiesisi TOFO € reHa
MOXKeT ObITb 0603HayeHa kak | — g. B no-



Puc. 88. B npupoaHbix nomynsiuusx mnpumyJisi
(Primula vulguris) Bcerga ects ocoOH € ILIMHHBIM
MECTHKOM H KOPOTKHMH MbifIbHHKaMK (A ), LTHHHBI-
MH MbITBHUKAMH H KOPOTKMM nectHkom (B) v oannHa-
KOBLIMH MO JJIHHE TbIIbHHKaMu M nectukom (B).
CamoornbineHre BO3MOXKHO TOMTBKO Y LIBETOB THna B.
[etepoctunus cnocoberyer nepeKpecTHOMy onio-
norsopenuio (U3 O. Ulennapna, 1970)

TOMCTBE CBOOOAHO CKpeLUMBAIOLIMXCH ocobedt
JOJKHBI OblTb CJEYIOUIHE OTHOIUEHHS TAKHX
ajene:

Camxn Camupl
q (1—q)
q 4q q(1—¢q)
(1—q) q(1—q) (1—g)(1—gq)
310 npH CYMMHPOBaHHH naer

g +2q(1—q) + (1—q)’, wm [g + (1—g)F.

d1a opmyna HasblBaeTCs (POpmYAOLL
Xapdu — Baiinbepea u nossossem paccuu-
mMeLBAMb OMHOCUMENbHYIO YACHIOMY 2eHO-
munos u enomunos e nonyrsyuu. Hanpu-
MEp, MpPEANoJIONHM, YTO B MOMYJSALMH Ka-
KHX-JIMOO XKyKOB OOHapy»keHbl KpacHble op-
Mbi ¢ 4acToToit 25% (unu 0,25) u yepHbie ¢
yactotoit 75% (uau 0,75); yepHblit LBET on-
pefenseTcsl IOMHHaHTHLIM annenem A, a Kpac-
Hblll — peLieCcCHBHBIM annenem a. [lpu 3ToM
4acTOTa BCTPEYaEMOCTH TMeHOTHIOB aa COCTa-
BT (1—¢)° = 0,25, a yacToTa BCTPEYAEMOCTH

annens a 6ynet /(1-¢)? =+/025=05.

Cornacho Toii e ¢opmyse, Yacrora jo-
MHHaHTHOro amnens A cocraeur |—
— 0,5 = 10,5, a yacToTa roMO3HIrOTHBLIX JOMH-

HAHTHBIX TeHOTHNOB AA COCTaBHT B monyJis-
un g¢° = 0,5° = 0,25.
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P u c. 8.9. Ipumep rereposurorHoro noiuMopgs-
Ma, ycTaHaBhinBaLlerocs B nonynsuvy Drosophila
melanogaster no Myrauuu ebony B peaynbrare He-
KOTOpOro MOBLILIEHHsT YKH3HeCcnocoOHOCTH rerepo-
3HrOT 110 CPaBHEHHIO € romoauroramu (u3 H.B. Tu-
mocpeesa-Pecosckoro H aip., 1977)

Dopmyna Xapau — Baiinbepra npuronna
JIHIUb Jyisl TTPEAENILHO YMPOLIEHHOH CHTYauHH,
Iuist uieanbHo# OeCKOHEYHO GOJbIUOH MomnyJis-
UHH H MPH OTCYTCTBHH JABJIEHHS] KAKHX-JIHOO
(pakropoB. Kpome Toro, kKak H3BecTHO, Ha yac-
TOTY (DEHOTHIA OKA3bIBAET BJIMSIHHE HE TOJIbKO
YacToTa JAHHOro anniesis, HO M TaKHe ero
CBOHCTBA, KaK NOMMHAHTHOCTb, pELECCHB-
HOCTb, MEHeTPAHTHOCTb H 3JKCIPECCHBHOCTE.
ChniefioBatesibHO, MPH aHask3e MPHPOMHLIX M0~
nyJsiuyi 3Ta (opmysia NMPHMEHHMAa JIHIUL C
60JIbIUMMH OTOBOPKaMH.

Ilpu aHanuze NpUpOAHBIX MONYAsLME He-
00OXOIHMO pas/iHyaTh MOHATHS Yacmoma 2eHa
(KonMyecTBEHHOE COOTHOLUEHHE ajyieniell of-
HOro Kakoro-siubo JiokKyca), uacmoma 2eHo-
muna (KOJNHYeCTBEHHOe COOTHOLIEHHE Pa3HbIX
TeHOTHIIOB) H yacmoma gheromuna (Kosauye-
CTBEHHOE COOTHOLUEHHE Pa3HbIX (DEHOTHIIOB).

Buyrpunonynsiumonssiii  nonumopgusm.
Cywecmeosarue Osyx (uau 6onree) eewe-
MU4eCcKU pasauyHeLx (opm 8 nonyssyul 8
cocmoaHul OAUMENAbHO20 pasHOBecUs 6
MAaKUX COOMHOWEHUAX, YMO 4acmomy
dasce naubonree pedkoil popmol Heav3s
06DACHUMb TOALKO NOBIMOPHLIML MYMa-
YUAMU,  HA3bLBAEMCS  NOAUMOPPUIMOM.
[Ipumepe! Takoro BHYTPHNONYJISLIMOHHOTO M0~
JMMOpGH3MA — CyLUECTBOBaHHE y XOMSKOB
(Cricetus cricetus) YkpanHbl OGbMHBIX H Me-
JIAHMCTHYECKHX (YepHBIX) ¢OpM; YepHoH H
KpacHOH (OpM y IBYXTOYEYHOH GOXbell Ko-
pOBKH; Tpex (opM LBETKOB y nmpHMyJibl (pHC.
8.8) u np. Bece mHOrooGpasurie ciyyau nosiu-
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P u c. 8.10. IIpumep ananrauxorHoro nonuMopdusma B 6epIHHCKOH MOMNYJSLMH ABYXTOYEHHOH OOXbEH KO-
poeku (Adalia bipunctata): A — npoueHTHOe COfepXKaHWe HepHO# M KpacHOH ¢opm npH BecenHem (B)
ocenHeM (O) c6opax; b — 4acToTa AOMMHAHTHOIO aNieNf, ONPEeAeNSIOLIero NOKBAEHHE YepPHOH OKPacKH (1o
H.B. Tumocgeesy-Pecosckomy v FO.M. Csupexesy, 1965)

mopduama' Mo MeXaHM3My BO3HHKHOBEHHS H
MOJIEPXKAHUST Pa3fiedisiloTesi Ha e OoJibluke
rpyNIbl: 2eMepo3uommbll NOAUMOPHUIM U
adanmayUOHHbLL NOAUMOPPUSM.
[eTepo3HroTHbIfi  MONMHMOPGhH3M MOXET
6bITh POHJIIOCTPUPOBAH CJIEYIOIHMM MTPHME-
pom. Bbita co3jaHa YMCIEHHO paBHOBECHas
3KcrepuMeHTanbHas nonynsuusi Drosophila
melanogaster 13 MyX, COIEPXKallHX B CBOEM
reHoTHIe MyTaiio ebony (noTemHeHue Tena).
Uepe3 HECKONBLKO TNMOKOJIEHHH TMPOLEHT MyX C
MyTauueil ebony Havyan pe3Ko COKpalaTbCs H
npumepHo K 10-My nokonenuio crabuIH3HPO-

' MHoraa npHBeieHHOE BBILLE OMPEJIENIEHHE OT-
HOCAT JiMllib K TaK Ha3biBAaEMOMY COQAQHCUPOGAH-
HOMY TIONIMMOPGH3MY, KOTOPbIH MPOTHBONOCTABJIAIOT
mpax3umuBHomy (NepexoaHoMY CYLIECTBOBaHHIO B
NOMyNALHK HECKONBbKKX (DOPM, KOHUEHTPAUMA KOTO-
PBIX 32KOHOMEPHO MEHSIETCS1 BO BpeMeHH 0TGOpPOM).
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Baics Ha yposHe okxono 10%  (puc.
8.9) — HacTynuno coCTOsiHHe YCTOHYHBOIO
nonuvopguama. ['eHeTHYeCKui aHaIu3 MOKa-
3aJl, YTO MPHYHHA CHIXKEHHA YHCIA MyX C My-
TduMeH H yCTaHOBJIEHHS] MX KOHUEHTPALMH Ha
crabuibHOM YpOBHE oOnpezensjack TeMm, HTO
BBDKHBaJIM MPEHMYLUECTBEHHO JIHIIbL TreTepo-
3UroThl. | OMO3HroTHl Mo MyTauuu ebony v ro-
MO3MroThl 6e3 MyTauuu B JAHHLIX YCJIOBHSIX
pa3BeneHKHs OKA3bLIBAJIHChb MEHEE MXKHM3HECINo-
cobHbiMU. [1py pacuiensieHHH 2Ke reTepo3uroT
B rnoroMcTee (cm. Boine opmyay Xap-
v — Baiin6epra) B KaXIOM MOKOJIEHHH NO-
SIBUJIMCh TOMO3HIOTHLIE MyTaHTHBIE OCOOH, ro-
MO3WIOTHLIE, HE HeCylHe MyTauHMio, H, HaKo-
HEl, TreTepO3HroTHHIE, HeCcylHe MyTauMio
ebony B CKpuITOM cocTosHMHM. K3 3THX Tpex
BO3MOXHbIX BAPHAHTOB BLDKHBAJIH 110 PEHMY-
IECTBy FeTE€pPO3MroThl, H LMK TOBTOPSJCH



cHopa. M3 atoro npumepa sicHo, 4to eemepo-
3U2OMHKbLIL  NOAUMOPHUIM YCmaHaBALBAa-
emcs 6 pesyavmaime Oa6ACHUS HA NONYAA-
Yuto noaroxumenvroeo ombopa zemeposu-
2om. [TonuMopgu3m e SBNSETCS aBTOMATH-
YECKMM CJIEICTBHEM MEHJIEJIEBCKOr0 pacuien-
JIEHHs1 B MONyJsiukH 0TOHpaemMoii opMsi.
[Ipy ecrecTReHHOM OTGOpE BO3HHKAeT H
BTOpasi ¢opma nojHmopduamMa — adanma-
YuoOHHbLI noausopguss. B 3tom wiyyae dse
UM HECKONbKO 2eHeMUYEeCKU pa3Au4HbLx
gopm eHympu nonyariyuu noosepaaromcs
ombopy 6 pasHblx IKONO2UYECKUX [CAOBU-
ax. OnuH U3 Haubonee H3yYeHHLIX NMPHMEPOB
3TOr0 poAa — CJiy4aH C KPaCHEIMH H YEePHBIMH
¢dopMamH  IBYXTOUEUHBIX OOXbHX KOPOBOK
(puc. 8.10). B uayuenHo# nonynsitiy 0CeHbIO
Ha npotskenud 10 sieT yepHbiX dopM GbLIO
Gonee 50% (ot 50 o 70%), a BecHoit — npu
BBIXOJIE M3 3HMOBKH (3TOT BHA 3HMyeT GoJib-
LUMMH CKOTUIEHHSIMH B IVyOOKHX UIEJISIX MEXITY
KamusiMu) ~— oT 30 g0 45%. Kpacheix dopm
oceHbl0 Obiio  MeHbwe 50%, a Bec-
HO#M — Bcerna Gosblue. Kpachbie dopmel Jryy-
L€ MEepPEHOCHT 3UMOH XOJIOZL, @ YEepPHbIE — HH-
TEHCHBHEE pasmMHOXKalTcs JieToM. [lostomy
oTOOp Hampae/eH Ha CoXpaHeHHe GoJblIero
YHCJ1a KPaCHBIX 2KYKOB 3HMOH U YepPHLIX — Jie-
TOM. Tak pasHoHanpasJ/ieHHOe jaBjeHne 0T60-
pa B OTAENbHLIE MEPHOIb! YKH3HH MOMYJISILHH
NMPHBOAMT K BLIpabOOTKE yCTOHYMBOrQ ajanta-
uHoHHOro nonumopdusma (cm. . 10).

8.5. lNoMmonornveckas M3MeHYMBOCThL

Jlnsi no3HaHMsl reHeTHYeCKHX OCHOB 3BO-
JiIouHH GoJibLIoe 3HayeHHe MMelT (haKThbi 20-
MONO2UYHECKOU U3MEHYHBOCTH. JTa npobliema
JHWIb YaCTHYHO CBfI3aHa CO CPaBHHTEJIb-
HO-aHATOMHYECKOH KOHUEMUHEH roMoJIOruu
(cm. rn. 6). JlapBuH HEORHOKPATHO B CBOMX
TPyAaXx YIOMHHAET O TaKOH M3MEHYHBOCTH, KO-
I]la ONHHAKOBbIE MMPH3HAKH BPEMSI OT BPEMEHH
NPOABJSAIOTCS Y pa3HbiX pasHOBMAHOCTEMH, a TO
¥ pasubix Buos. H.H. Baeunos (1920) cdop-
MYJIHDOBaJl NPasULO 2OMONO2UHECKUX psO08
8 Hacaredcmeennol usmenyusocmu. YU y
MArKOH, H y TBepHOH MILEHHLB!, H y SYMEHs]
CYLIECTBYIOT OCTHCTbIE, KOPOTKOOCTBHIE, HH-
¢bnsinTHbIe (B3myTBIE) M GE30CTHIE KOJMOCHS
(puc. 8.11). 3Has o TOM, 4TO B FeHOTHITE OfHO-
ro U3 4YieHOB OJIM3KHX BMIOB 3aKOOHPOBaHa
BO3MOXXHOCTL 0OpPa30BaHHsl TOr0 MJIM HHOIO
MPH3HAKa, C BBICOKO} CTeNeHbl0 BEPOSiTHOCTH
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P u c. 8.11. l'oMonOrHyHbIE psifibi MUBMEHYHBOCTH TIO
(opme Konockes y msirkodt (/) v teepnoi (2) me-
HHLbI H sumensi (3). Bo Beex enyyasix ecTh oCTHCTHIE
u 6esocruie opmbt (mo H.K. Basunosy, 1935)

MOXKHO MpeanoJiaraTh HaxoXIneHHe NnofoGHOro
MPH3HAKA H y JIDyrHX BHJOB JAHHOH Ipymniibl.
Yem 6rume mexncdy coboil euder u pode,
mem 6onbuLe cxOOCMBO 8 USMEHYUBOCTNU UX
npusnaxos. Ilpapuno Basuiosa umeer 06-
1e610JIOrHIecKoe 3HaYEHHE.

Cerofiisi MOXKHO pasfesiuTe BCE Clyyau
rOMOJIOTHYEeCKOH H3MEHYHBOCTH Ha TPH Kare-
TOPHH: NOAHOU, HENOAHOU U NOHHOU 20MO-
noeuu (B.M. Meauukos). I1pu nosHo# romo-
JIOTHH CXOJIHblE MPH3HAKH Yy OJIM3KHX BHIOB
BO3HHMKAIOT B pe3yJsibTaTe NeHCTBHA OIMHAKO-
BOro H3MeHeHHoro reHa. Hesaeucumoe Bo3-
HHKHOBEHHE OJIHOH W TOH 2Ke MyTalUH TNpoHC-
XOJINT OTHOCHTEJIBHO PeAKO, MO3TOMY MOJHO-
CTbI0 FOMOJIOTHYHBIE TFeHbl OOBIYHO yHac/eno-
BaHbl OT BHJA-pOAOHayYallbHHKa (HampHMep,
rpynbl KpOBH y HeJIOBEKA H YeJsioBeKooOpas-
HbIX 06e3bsiH). [1pu HenmonHo# roMosioryy ofuH
H TOT K€ MNpH3HAaK BO3HHKAET B pesynkTarte
pasHbiX MyTaLuil OLHOIO W TOro e rexa (Ha-
NpHUMep, WHPOKO PACpoCcTPaHeHHbIe B TPOIH-
KaX aHoMaNbHble TeMOIVIOOMHBLI Y 4€JIOBEKa,
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06eCreyHBaloLHE HOCHTENAM 3THX MyTauMH
HMMyHMTET K Mansiput). JIoxKuasi romoJiorus
ONpeeJiseTcs pasHbiMH FeHaMH C OJIHHAKOBBIM
¢enorumueckim s dextom. Tak Kak Kaxblil
NpH3HaK OpraHusmMa oOyC/IOBIHBAETCS JIEHCT-
BHEM LIEJIOr0 Psiia MOC/eNOBaTeJIbHO «BKJIO-
YAIOLMXCS» IeHOB, MyTaLlMsi B KaXIOM M3 HHX
MOXKET MPHBECTH K 0OpbiBY 3TOH LMK H H3Me-
HeHHI0 mpu3Haka. Hampumep, WHpOKoe pac-
MPOCTpPaHeHHe TAKOro MpH3HaKa, KaK anbOH-
Hu3M (OTCyTCTBHE MHMIMEHTa B  TOKpO-
Bax),— CJIENCTBHE MHOrOCTAIMHHOCTH CHHTE-

3a MeJIJaHMHOB H TPaHCIOpPTa MX B COOTBETCT-
pyloue TKaHH. JIoxHasi romoJiorusi nepexo-
[T B 06J1aCTh TaKHX sIBJIEHHH, KaK aHaJjlorus H
KOHBepreHuHs, O0OYC/IOBJAHBAaEMbIX pPa3HbIMH
reHeTHYECKHMH CHCTeMaMH (CM. Jlanee pasied
15.1). Tak ObuwiH OOBSACHEHH OJroe Bpems
HEMOHSITHBIE SIBJIEHHS] TOMOJIOTHYECKOH H3MeH-
YMBOCTH, K KOTOPbIM NpHB/IEK BHHMaHue .
JlapeuH.

B pesyavmame cnonmaHHO20 MymayuoHHO20 npoyecca Ha-

credcmeenHHas U3MeHuusocmes weusbescna u sampaausaem ece
6e3 UCKAIOYEHUR NPU3HAKU U C8OUCTMBA HUBLLX OPeAHUSMOB, A6~
AAACL, MAKUM 0BPA30M, HEOMBEMACMbIM CEOLICIMBOM HUBO2O.

Mymayuu — 2errble, XpOMOCOMHbIE, 2CHOMHbLE U sHesdep-
Hble — OKA3blBAIOMCA 3NEMEHMAPHOIM IBONIOYLOHHDIM MaTe-
puasos. O0nako kakum 6b. pa3HoOOPa3HoLM HU 6bin anemenmap-
HbLI 360NIOYUOHHDLE MATMEPUAN, OH CaM no cebe He Moxcem obec-
newums npomeKaHue 360AIOYUOHHO20 — npoyecca: 3o
mamepuar Oonxcer nonadame nod Oelcmeue KaKux-mo Cul
(cpaxmoper ssonoyuu), u ce cobbimus GONHCHbL npoucxooums 8
onpedenernblx cosoKynHocmsax ocobed. Takumu cO8OKYnHOCM -
MU OKQ3b6l8AIOMCA NONYAAYUU.

FNABA 9

3nemeHTapHbie PaKToOpbi 3BOJIIOLUN

O6Lee YHCIO 3BONIOUHOHHBIX (PaKTOPOB
MOX<eT ObiTb OYEHb BEJIMKO, TaK KaK GeCyHc-
JIEHHOE€ MHOX>XeCTBO COOBLITHH TEM HJIH HHbIM
nyTeM B COCTOSIHHH TOBJIMSITL Ha F€HOTHIHYE-
CKHMil cocTaB monysiiki. ECIH HCXOZMTH H3
Xapakrepa BO3[EHCTBHA Ha MONYJSUKMIO 3BO-
JIIOLMOHHBIX CHJI H pe3yJLbTaTOB TaKoro BO3-
NEHCTBHS,, TO HEOOXOIMMBIM H AOCTaTOYHbIM
OKa3biBaeTCs BbIENIEHHE HEMHOTHX OCHOBHBIX,
3J1EMEHTaPHbIX (AKTOPOB.

[pexkae yem MepeiTH K OMHCAHHIO ITHX
¢$haKTopoB, HEOOXOAHMO ONpELENIHTb, YTO 2Ke
KOHKPETHO [OJDKHO MEHATLCA B 3JIEMEHTAPHOH
3BOJIIOLMOHHON  efuHuLe (MOMyJIsUMK) [O4
BO3AEHCTBHEM 3JIEMEHTAPHBIX 3BOJIOLHOHHBIX
¢akTopoB.
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9.1. AnemMmeHKTapHOe 3BOJIIOLUOHHOE
fIBNIeHUEe — U3MeHeHne
reHoTUNUHYeCcKoro cocTaea
nonynsaumMm

Kak y»xe roBopuJioch, OHO H3 OCHOBHbBIX
CBOMCTB MOMyJISILHH — TeHeTHyecKas reTepo-
reHHocTsb. Jlaxe HenaBHO BO3HHKLUHE KJOHbI H
YUCTblE JIMHHH OYE€Hb CKOpO MOA JaBJEHHeM
MYTALMOHHOTO TpOLLecca CTaHOBSATCH reTepo-
reHHbIMH CMECAMH. DTa reTeporeHHOCTh orpe-
JIeNsieTCsi He TOJIbKO MOCTOAHHBLIM JlaB/leHHEM
MyTaLHOHHOrO Mpouecca, Ho B GoJbLueil cTe-
neHH KOMBHHATOPHKOH, PeKOMOHHALHEH TeHO-
THMIOB B MPOLECCE NMEePEKPECTHOrO CKpeLHBa-
Husi. [Ipn OTCYTCTBHM JaBJIEHHH CO CTODOHbI




Yueno nokoneHuU

Puc. 9.1. Ilpumep BOIHHMKHOBEHHS 3/1EMEHTAPHOTO BOJIOLMOHHOTO SIBJEHHS NPH HCKYCCTBEHHOM OTGOpe
o yMcTy abAOMHHaNBHBIX UIETHHOK B 3KkcnepumenTte ¢ Drosophila melanogaster (no T1. Dpauxy u P. Xoa-

My, 1966)

INyskTHp — nnuun Ge3 orbopa; a — BbIMepaa u3-3a crepuibHOCTH notomersa. OT6op Ha ysennuenue (/) m yMenbiienye
(2) uncna weTHHOK B TeweHue 30 NOKO/ICHHIH NPHBEN K BO3HHKHOBEHHIO NUHMIT C PA3HLIMH APH3HAKAMH (Pa3HEIM YHCAOM

werHnok, [—III)

cpenpl MK COXpaHEHHH IMOCTOSIHCTBA yCJIOBHH
reHeTHYeCKHH COCTaB MonyJsiuui, clerka
yKTyHpysi, OyleT OCTaBaThbCsi B CpEIHEM
CTAaTHCTHYECKH HEW3MEHHBIM [OJIT0e BPEMsi.
Eciu Xe nonynsiuys HCMbITHIBAET CHIILHOE
JABJIEHHE CO CTOPOHBI KaKHX-JHOO BHELIHHX
(hakTOpOB, TO HEH3GEXHO MPOH30HAET H3Me-
HEHHE TeHOTHIMHYECKOro COCTaBa MOMyJsiLHH.
OHo, kak OyneT NMOKa3aHO HHXKE, BO3MOXHO
Gnaronapsi ot6opy, ApeHdy reHoB, Hakoruie-
HHIO CEJIEKTHBHO HeHTpasbHbIX MyTauMii M
Apyrum  npoueccam. OpHaKo 3BOJIIOLHOHHO
3HAaYHMbIM OKa)KeTcsi He (UIYKTyauys OKOJIO
cpenHero 3HayeHusi, a AHTEJIbHOE H3MEHEHHE
redoponpa. Ecnu nameHeHue reHodoHAA OKa-
JKETCS He TOJIBKO JUIHTEJIbHBIM, HO H BEKTOpH-
30BaHHbIM (HanpaBJeHHbIM) H HEOGPaTHMBIM,
TO MOXXHO MOBOPHTbL O NMPOHCXOAALLEM IBOJIO-
LUHOHHO 3HAYHMMOM COOLITHH — 3JIEMEHTapHOM
SBOJIIOLMOHHOM  SIBJIEHHH. Jaemenmaproe
360NIOYUOHHOE  ABAeHUEe — OAUMenbHOe,
Heobpamumoe u B8eKMOPU30BAHHOE U3Me-
HeHUe NnonYAAYUOHHO20 2eH0POoHOA.
DneMeHTapHOe  3BOJIIOUHOHHOE  siBJle-
HHe — eule He 3BOJIIOLHOHHBIA npouecc. Of-
HaKo 6e3 u3MeHeHUs 2eHOMUNUYeCKO20 CO-
CMasa NONYAAYUU HEMbLCAUMO NPOTEeKaHue
106020 IBONOYUOHHO2O NPOYECcca, HauHHast
OT Camoro MeJKOro IO CaMOro KpyrmHOro mac-
wraba. Iloka xopowo H3y4eHHBIX MPHMEPOB
3JIEMEHTApHBIX 3BOJIIOLMOHHBIX SIBJEHHH He-

MHOro. OOHHM H3 HHX SIBJISIETCS H3MEHEHHE
yucia aGLOMHHANBHBIX LUETHHOK Y IPO30(HIILI
(puc. 9.1).

YcToiiuiBOe H3MEHEHHE TeHOTHITHYECKOro
coCTaBa MONYNAUMM BO3HHKAaeT JiHIUbL B
pesyJsibTaTe ecTecTBeHHOro orbopa (cm. n.
10) — enuHCTBEHHO H3BECTHOrO HampaBsio-
wero ¢akrtopa 3sosounn. [loguepkHeM eue
pas, 4To 3JileMEHTapHOEe IBOJIIOLMOHHOE sBJe-
HHe — He KpaTKoBpeMeHHas duyKTyauus, a
JOCTAaTOYHO JIMTEJIbHOE H3MEHEHHEe MreHOTHITH-
YeCKOro COCTaBa MOMYJSALHH, MepeXxon OfHOro
reHOTHIHYeCKOro paBHOBECHs B Apyroe. Bumu-
MO, YK€ Ha 3TOM CaMOM HH3KOM 3BOJIIOLHMOH-
HOM yPOBHE IMPOLIECC IBOJIIOUHH OKA3bIBAETCS
HeoOpaTHMLIM.

9.2. MyTauMOHHLIA NpoLecct KakK
anemMeHTapHbii pakTop asonwLUU

Kak noka3ano Bbille, MyTayHd — 3Jie-
MEHTapHbIH 3BOJIIOLMOHHBIH MmaTepHan. Cawm
e Mpouecc BO3HHKHOBEHHs] MyTauMii — rno-
CTOSIHHO JIEHCTBYIOUIME 3JIEMEHTapHbIH 3BOJIIO-
LUHOHHBIH akTOp, OKa3bIBAIOUIKI JaBJieHHe Ha
MOIMYJISILHH.

3HauuTesibHasi YacThb (OT HECKOJIbKHX JI0
HECKOJIbKHX [IeCITKOB MpOLEHTOB) ocobeii B
MOMyJIAUMH — HOCHTEJIH BHOBb BO3HHKLUMX
myTaumii. [TocrosiHHO Muywmii B mpupoze my-
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TaLMOHHBIN NPoOUeCe BeaeT K H3MEHEHHIO B M0~
MyJISILMH YaCTOTHE OJHOTO aJielisi Mo OTHOLue-
HHIO K Ipyromy. XoTsi 10 KaXXIOMYy OTAENbHOMY
reHy NaBJieHHe MyTaLHOHHOrO rpouecca o6bld-
HO HEBEJIHKO, MPH HANHYHH 2Ke GOJIbILOro YHC-
Jla TeHOB B OpraH13mMe OHO OKasbiBAeT 3aMeT-
HOe IEHCTBHE Ha NeHeTHYECKYIO CTPYKTYypy I0-
nynsiLKK (B COYETAHHH C FeHeTHYECKOH KOMOH-
HAaTOPHKOMH).

INeneTnueckasn KOMOMHATOpHKA. B
pesyJibTate MOCTOAHHBIX CKPELMBAHHH B I0O-
NyJIALHY BO3HHKAET MHOXECTBO HOBBIX cCOye-
TaHuil annenell. Dra reHeTHyeckas KOMOHHa-
TOPHKa MHOTOKPaTHO H3MEHRAET 3HayeHHe My-
TaLMi: OHH BXOMST B HOBbIE NEHOMbI, OKa3biBa-
JOTCSl B pa3HOH FeHOTHNHYECKOo# cpee (CM. VL.
I1). [NoTeHuManbLHO YHCNO TAKHX KOMOHHALHH
MMEIOLLerocsl reHeTHYECKOro MaTepyana B Jio-
6oii momynsuKH HeBOOOPA3HMO BEJIHKO, HO
peanuayeTcs JIMLIb HHYTOXKHAS YacTb M3 3TOrO
TEOPETHYECKH BO3MOXKHOIO YHCJIA BApHAHTOB.
PeanbHo ocyllecTB/IeHHasi 4acTh KOMOHHaUMH
ornpezesisieT TO 0OCTOSATENLCTBO, YTO MPaKTH-
yeckH J1i06asi 0co6b OKA3LIBAETCS MeHEeTHYeCKH
YHHKaJIbHOM. DTO BAXKHO Ji/151 AEHCTBHS €CTeCT-
BeHHoro or6opa (cm. ra. 8, 10).

Komb6uHaTHBHAsE H3MEHYHBOCTb, CBSI3aH-
Hasl ¢ MEXaHH3MOM pacrpejie/leHHsi XpOMOCOM
B Mefio3e, cayyaHHOH BCTpeyel ramer MnpH on-
JIOLOTBOPEsiHH H TMPOLECCOM  KPOCCHHroBe-
pa,— MOILLHBIH (PAKTOP, MOBBILUAIOUMA reTe-
poreHHocTs nomyssiumii. [logcyuraHo, 4TO
okosio 98% Bcex Hac/leACTBEHHBIX H3MEHEHHH
B momysisiiy 06513aHO CBOMM pacnpocTpaHe-
HHEM MNPOLEeCCy reHeTHYeCKOH KOMOHHATOPHKH
MepPBHYHO CPABHUTENBLHO PEAKHX MyTaLHH.

BearpaHnyHasi HM3MEHYMBOCTb, OIHAKO,
Obuia Obl BpefHa J/isl OpPraHu3Ma, TaK Kak He
no3BoJisiia Obl 3aKPerIATbCs MOJIE3HbIM KOM-
6uHauusM revos. [loatomy B 3BOJIOLHH BBIPa-
OoTalliCh MEeXaHH3Mbl, He TOJILKO OMpeaessio-
e yBeJiHYyeHHe W3MEHYHBOCTH, HO H BeJy-
LHE K MOHMXEHHIO MNeHOTHIHYEeCKOH H3MEeHYH-
BocTH. Ha ypoBHe 0COOH reHeTHYeCKasi CTa-
GUIBLHOCTL MONEPXKHBAETCH MEXaHH3MOM MM-
TO32 W pacnpenejieHHeM TeHOB B FeHoMme I0
2pynnam cyenierus B onpeiesieHHbIX XpomMo-
comax, a Ha ypoeHe J[IHK — mexaHnamamu
penapauH.

Ha ypoBHe e nonynsitMH Takoe orpaHu-
yeHHe M3MEHYHBOCTH CBA3AHO C T€M HJIH HHBbIM
HapylUeHHEM nanmuxcuu (MaHMHKCHA HHMKO-
raa He ObiBaeT abCOMOTHOM) U rHOeJIbIO YaCTH
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ocobell B npouecce OopuObi 32 CyLIECTBOBA-
HHe.

O6b14HO MO JI0OOMY MPH3HAKY HJIH CBOH-
CTBy B NMPHPOAHBIX MOMyNAUHAX HabsionaeTcs
NOCTATOYHas CTerneHb M3MEHYHBOCTH, obecre-
YHBAIOLLAsl MOTEHLHAJIbHYI0 BO3MOXHOCThL H3-
MEHEHHs] JAHHOTO MMPH3HAKa WJIH CBOHCTBA B
ypeze MOKoJIeHHH MO/ AaBJeHHEM 3BOJIIOLHOH-
HBIX (PaKTOPOE.

«O6e3BperxkuBaHue» MyTaiHii B 3BOJIO-
IMH. 3HaYuTeNbHasA YacTb BHOBb BO3HHKal0-
LWKX MyTauyil GHONOTHYECKH «XYXKe» HCXOA-
HOH HOpMbL. Takoe nosoXKeHve He yAHBHTE Ib-
Ho. HopmanbHbifi KOMIUIEKC T€HOTHIOB MpH-
POZIHOH MOMYJISILHH — Pe3yJIbTaT JUTHTEJIbHOro
et6opa JiyywHX KoMOHHauui, nostomy GoJib-
LIHHCTBO OTKJOHEHHH OT HOPMbI JIOJKHBI OKa-
3aThCs CBPENHBIMHY» YXK€ MOTOMY, 4YTO CJlyyail-
HOE H3MEHEHHE CJIOXKHOrO MeXaHH3Ma He MO-
XKET ero yayuuntb. B 10 xke Bpemsi 6e3rpaHHy-
Has M3MEHYHBOCTb OYEHb JIErKO MOXKeT paspy-
LIHTH CJIOXKHEHLIHe CHCTeMbl B3aHMOIEHCTBHS,
HayWHasi OT B3aMMOJEHCTBHSA MOJIEKYJl BHYTPH
KJAETKH W KOHYasi B3aHMOJIENICTBHEM ocobel B
MONYJIALKAX U MONyJAsuHi B OHOTeOLEHO3aX.

D10 MpOTHBOPEYHE pelUaeTcsi BO3HHKHO-
BEHHEM B 3BOJIOLMH MOJIOBOrO Mpouecca, Be-
Iylero K obe3spercusanuio mymayuil ny-
mem nepesoda UX 8 2emepo3u2omHoe CO-
cmosHue.

HasectHo, 4TO MHOrHE MYTaLMH B reTepo-
3MPOTHOM COCTOSIHHM HE TOJILKO He MOHIXKAIOT,
a YacTO MOBBLILUAIOT OTHOCHTEJIbHYIO JKH3He-
crnoco6HocTh ocobeil. MexaHnam, MoAfepKH-
BaKOUHH reTepo3uroTHocTb ocobel, CBA3aH C
BO3HUKHOBEHHEM TMOJIOBOTO  PasMHOXEHHS.
[Tonosoii npouecc B LesoM (BKIIOYASA siBIEHHEe
reTepPO3UroTHOCTH), C OIHOH CTOPOHBI, MO3BO-
JISET COXPaHATb B MOMYJSLHSAX BHOBb BO3HH-
Kalolllie MyTallH, KOTOpbie Cy>KaT HeOOXOJIH-
MBbIM MaTepHanoM Jyisl flasibHeH1uero rnporeKa-
Husl nmpouecca dposiioiuK. C Apyroi CTOPOHHI,
NOJIOBOH Npouecc 00Ge3BPeXKHBAET MOC/E/CT-
BHSl BOSHHKHOBEHHS] MyTalllii, «CKpPbIBAsi» HX B
reTePO3HIOTHOM cocTosiHHH. [TosToMy MOXHO
CKa3aThb, YTO 803HUKHOBEHUE Pa3HONON0B0-
cMu — OOHO U3 KpynHeuwux 380MI0LUOH-
Holx npuobpemeruil.

Eie ceifyac cyiiecTBylOT »KHBbie Opra-
HHM3MBI, HE HMEIOLHe THITHYHOrO TIOJIOBOIO
npouecca (GakTepuH, UHaHeH). Y HHX TOJILKO
OZIMH Habop reHoB, M MO3TOMY KaXKpasi HOBas



MyTauHsi Cpasy ><e MposiBaseTcs B (PeHOTHITe.
B 6oprbe 3a cyuecrBoBaHHe MO3BOJIAET HM
BEDKHTb Ha TMpOTHXXEHHH MHJIMADAOE JeT
TOJILKO BBICOKHH Temr pasmHoXKeHusi. O6pas-
HO roBOpsl, OHH «HE MOMHSAT MPOUIOr0 H He
roTOBATCH K OyylUeMy», He MMesi 3aracoB re-
HETHYEeCKOH HM3MEHYHMBOCTH, CKPHITOH B rerte-
PO3HIOTHOM COCTOSIHMH. BbiCOKas 4YMCJ/IeH-
HOCTh M CMOCOOHOCTL K Pa3MHOXKEHHIO MO3BO-
JIFIOT MM MpHCnocabiuBaThCA BO BCEX BCTpe-
HaIOLLMXCA Ha TJiaHeTe YCJIOBHAX CyLECTBOBA-
HUS 33 CYET BLDKMBAHMS JIMIL HEMHOFHX My-
TAHTHBIX 0COGEH.

CkazanHoe Kacanoch Te€X MyTalHii, KOTo-
pble MPH CBOEM BO3HHKHOBEHHH OKa3bIBAIOTCH
B TOH HJIH MHOH CTEIEeHH BpEeIHbIMH /Il 0CO-
6u'. Takux MyTaumii GONBLUIMHCTBO, HO Ka-
KOH-TO HeOOJbLIOH MPOLEHT BHOBb BO3HHKAIO-
LIHX C CaMOro Ha4yalla MOXeT IMPHHECTH B KOH-
KPETHbIX YCJIOBHSIX He Bpef, a MoJib3y Ji1f 0CO-
6u. Kak Obi HH Oblia mana foJisi TaKMX MyTa-
LiH#, OHH B TPaHAHO3HBIX BPEMEHHLIX MaCLUTa-
6ax npouecca 3BOJIIOLUHKH camH 1o ceGe CMOryT
ChilpaTb 3aMETHYIO TOJIOXKHUTENLHYIO pOJib.
Ilpumem, yTo OftHa NofoOHAS MyTalMsi BO3HH-
KaeT Ha OfMH MHJJHapa OOBIYHBIX; 4acToTa
BO3HHKHOBEHMS MYTauMH MO LAHHOMY JIOKYCy
coctaeuT | Ha 100 000 ramet (B npupozne Ha-
6monaetcs yactota ot 10* mo 10°); o6uwee
yucno jokycos coctasiaseT 10 000 (y Buicumx
OpraHu3mMoB — MHOro OOJbLUE); YHCJIEHHOCTh
BHJA B 0iHOM mokosieHuH coctasasieT 100 mnu
ocobell (YHCIEHHOCTh MaHCKHUX 2KYKOB TOJILKO
Ha | kM® MOXeT nocTurath | MiH ocobeit); Ka-
»past 0co6b MpoH3BoAMT 3a xku3Hb 1000 ramer
(yucno cnepmaTo30MIOB, MPOAYLHPYEMEIX He-
JIOBEKOM 3a TMepHOf MOJIOBOH 3peJsoCTH, COo-
CTaBJSIET HECKOJIBLKO OHINTHOHOB, YHCJIO AiiLe-
K1eToK — okoJio 400).

[Ipy 3THX HMCXOOHBIX YCJIOBHSIX B KaX<IAOM
MOKOJIEHHH BO3HMKHET M0 BCEM JIOKyCam y
BCEro HaceNeHHd TaKoro TIHINOTETHYECKOro
BHaa 10 mnpa myTauHi, H3 KOTOPBIX TOJIbKO
10 000 6ymyt monesubiMu. Ho ecnm yuects,
YTO CpelHee BpeMsl CYLUECTBOBAHHsI BHAA CO-
CTaBJSET HECKOJILKO IECATKOB ThICAY I1OKOJIE-
Huit (eMm. rn. 12, 13), TO 32 Bpemsi cyulect-
BOBaHHSl BUA B €ro Heapax BO3HHKHET OKOJIO

' OpHa ¥ Ta e MyTaumsi MoXeT ObiTh M NoJie3-
HOH ¥ BpeIHOM B 3aBHCHUMOCTH OT YCJIOBHH, MO3TOMY
HX MPHHATO OEJHTb Ha «YCJNOBHO BpeAHbie» H «YC-
noBHO mogeskbie» (M.H. Llmansraysen).

10 MAH MyTaumii, KOTopbie MOryT OBITH MOJI-
XBayeHbl 0TOOPOM.

[1py 3posoUMOHHOH OlIEHKe MyTaluui He-
00XOAMMO YYHMTBIBATL W PA3NIHYHLIH Xapakrep
NPOsIBJIEHHs] MYyTalHH B pasHbIX YCJIOBHSX.
MyTtauun, BpeaHbie B OfHHX YCJIOBHSX, MOIYT
0Ka3aThbCs (M OKa3bIBAlOTCS ) MOJNE3HEIMH B H3-
MeHEeHHbIX ycloBusx (Tabs. 9.1).

Ta6awuua 9.1. JXusnecnocobrocte ocobei
Drosophila funebris — nocurene
pPa3HbIX MyTaluHii — NO OTHOLLEHHIO

K u3Hecriocobuoctu ocoben
«JIHKOTO THNa» TOro e Bupa, %
(no H.B. Tumodeeny-Pecopckomy, 1934)

Myraums JHH3HECNOCOGHOCTE NPH TEM-
neparype, "C

15—16 | 24—25 | 28—30
eversae 98.3 104.0 98.5
abnormal abdom-| 96.2 88,0 80.7

en

miniature 91.3 69,0 63.7
bobbed 753 85,1 93.7

I'lpriBeneHHbIE B TAOJIHLIE IAHHDBIE MOKA3bi-
BaloT, 4To npu 24—25°C (aManasoH Temnepa-
TYP, OTJIHYHBIH OT HOPMAJILHOIO, COCTaBJIfAI0-
wero y storo Buaa okosio 20°C) Hocutens my-
tTauui eversae y Drosophila funebris oka3bi-
BaoTcs GoJlee XKU3HECOCOOHBIMH, YeM HCXO/-
Hble MpHpoaHeie ocobu. EctectBerHo npepno-
JIOXKWTb, YTO MPH HEKOTOPOM MOTEMJEHHH B
NMPUpONE MyTaHTHbIE 0C0o6M GymyT mnoJsyyaTth
3aMeTHoe [MPEHMYILECTBO Tepel HCXOAHO#H
¢opmMoit ¥ GLICTPO PACMPOCTPAHATLCS B MPH-
poze, HChosb3ys paHee MasofoCTyMHble s
BHIA YCJIOBHSI CYLLECTBOBAHHS.

B npolecce BO3HHKHOBEHHSI HeJleTaKOLIHX
(hopM HACEKOMBbIX Ha OKEaHHYECKHX OCTpOBax
(37TOT Clyyait runMoTeTHYeCKH GBI pacCMOTPeH
euie Y. JlapeuHom) naxe 6osiee peskde MyTa-
UMK 3TOr0 THMNA, BbHI3bIBABLUHE PEAYKLHIO
KPbUILEB, OKAa3bIBAJIHCh MOJIE3HBIMH, TaK Kak
0co6HM C pa3BUTBIMH KPBUILAMH CHOCHJIHCh
BETPOM B Mope ¥ noru6anu B GoJblueM YyHuce.

¥ knaccuyeckoro 06beKTa re HeTHKOB [PO-
30(huibl OMMCAHO HEMAJ0 MyTaluH, 3aTparu-
BAlOLLMX KPblbsl, BIVIOTh N0 HX MOJIHOH pemyK-
uuH. Ha pucyHke Tpu M3 Hux: cut («o6pe3aH-
Hble KpbUibsi»), vestigial («3a4aToyHbIE») H
apterous («6eckpbiiocTb» ) (puc. 9.2). Opan-
uysckuil reHeTik JX. Tecwe comepxan sKcre-
PHMEHTaJLHYIO MOMJSALHIO AP030¢HI1, B KOTO-
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Puc. 9.2. BHewHHi BHy Tpex MyTaHTHBIX (opm
Apo30husi € PEAYLHPOBAHHBIMH Kpbibamu. CM.
teker (n3 A.C. Cesepuosa, 1980)

poii MyTaHTbl vestigial 6bnK cmelalbl ¢ IH-
KHM THIIOM B OTKPBITBHIX SLLUHMKAX Ha Teppace
psgom ¢ Mopem. Yepe3 nBa mecsia YHMCJeH-
HOCTb MYX C 3aYaTOYHBIMH KDbUIbSIMH TMOIHS-
nack ¢ 2,5 10 67%. B GespeTpetitbie HH YHC-
JIO TOMO3HMroT vestigial He NOBLILAIOCH, d KO-
ra SiKKH C MonyJ/sLHen NepeHecIH B 3aKpbl-
TOEe OT BeTpa NoMelleHHe, <AMKHEe» MyXH, KaK
6oJiee MNJIONOBHTHIE, CTAJIH BHITECHATL O€CKPbI-
nbix. [losienieriHe GeCKpBUILIX HACEKOMbIX Ha
OKeaHMYeCKHX OCTPOBaX B pe3y/ibTaTe ecTecT-
BeHHOro oTO0pa MOATBEPAKJIOCH IKCIMEPHMEH-
TaJlbHO.

[oBOpsi O BPENHOCTH TEX MJIH MHBIX MyTa-
LUMH, Mbl I0 CHX MOP pacCMaTpPHBAJIH KaXIylo
OTZENILHO B3SITYIO MyTaukio noposkb. Onxako
B TNPHPOLE MyTauHH BCTPEYAIOTCA BCErJa B
KOMGHHaLusX Apyr c apyrom. D¢ggekT komOu-
HHPOBAHHMS MOXET ObITb MOJNOXHTEJIbHBIM A5
0coOH B LEJIOM, MOBLILLAS €€ »XH3Hecrnocos-
HOCTB (Tabn. 9.2). 21a 0COGEHHOCTL MyTaLMK
XOpOLUO H3BECTHA B NMPAKTHKE XXHBOTHOBOACT-
Ba M paCTeHHEeBOACTBA: 4acCTO [B€ MYTaHTHBIE
OpMbI, MaJIOXKH3HECTOCOOHbIE NMOPO3Hb, 00b-
e/lMHEeHHbIE B MOTOMCTBE, 00J1aal0T LEHHBIMH
X03siIHCTBEHHBLIMH CBOHCTBaMH.

U3 pasubix Taba. 9.2 BHIHO, YTO B OAHOM
cnyyae (eversae X singed) xu3uecrnoco6-
HOCTb KOMOMHAlLMK MyTalUHH OKa3anachb Bhllle
HCXOLHOH OIS <«JIMKOro THMA», a B JpPyrom
(miniature X bobbed) — Bulule  KH3HECTO-
CcOOHOCTH 06€HX HCXOAHBIX (DOPM.
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Ta6nuua 92 )XusuecnocobHoctb ocoben
Drosophila funebris — nocutencit KoMbuHauun
ABYX MyTaumi, % OT Xu3HecnocoGHOCTH
«UUKOTO THNa» TOro e BHAA
(no H.B. Tumodeeny-Pecosckomy, 1934)

Kombunaumn MyTaumi JKuzxecnoco6HOCTL npu
24—25°C

eversae X singed 183 15—

miniature bobbed 96,6 ++

eversae X bobbed 858+

singed X abnormal

abdomen 00— —

singed X miniature bl — —

' «——» —TloHmKeHHas KH3HEeCIOCOGHOCTH

CpaBHHTENBHO € 00EMMM HMCXOAHBIMH MyTaUMAMH;
«++» — MOBLILIEHHAA XH3HECTIOCOOHOCTL CpaB-
HHTeNbHO € O6GeMMH HCXOAHBIMH — MYTalHAMH,
«—+» — MOHKXEHHas JKH3HeCmoCoOHOCTL CpaB-
HHTENBHO C OIHON HCXOAHOM (DOPMOH M MOBLILLEHHASA
110 OTHOLLEHHIO K ApYroi.

O606was faHHbIE O BPENHOCTH M MOJie3-
HOCTH MyTauui B MpOUECCE IBOJIOLHH, MOXHO
CKa3aTh, YTO B NPHPOLE MyTauuH HeOOXOAHMBbI
JJisi HOPMAJIbHOTO CyIUECTBOBAHMS MMOMYJISUHH
B M3MEHSIIOLIMXCS yCJIOBUSIX H IUTS OCBOEHHSI
HOBBIX, paHee HeJOCTYMHBLIX YCJAOBHH CyLUecT-
BOBaHHsl. BpeaHOCTh XKe MyTalMi B OCHOBHOM
HeHTPAJIM3yeTCs MEPEBOLOM HX B reTepO3HIroT-
HOE COCTOsIHME.

HenanpaBiaeHHOCTb MYTallHOHHOIO Npo-
uecca. CrOHTaHHBIH MYyTaLMOHHBIA Tpouece
CTATHCTHYEH M HEHampaBJeH. 2TO XOpOLIOo
MOATBEPXKNAETCA Pe3yIbTaTaMH IKCIePHMEH-
TOB B 00JIaCTH paJHOreHeTHKH, MOKa3blBalo-
LIHMH, YTO BeJMYHHA (pafuyc) yyacTka moJie-
KyJibl, THI€ TTPOMCXOJMT TOYKOBasi MyTallkisi, CO-
crasnser 107 cm.

B mMHKpoMHpe AeHCTBYIOT 3aKOHbBI KBaHTO-
BOM MexaHHKH. Henb3sl, Hanpumep, OJHOBpE-
MEHHO TOYHO OMpENeNMTh KOOPAHHATBI H HM-
MyJisC (IHEPrHio) YaCTHIbL. Beipaxarowui 31o
MOJIOXKEHHE ~ npuHyun  HeonpeoeseHHO-
cmu — Takoe e (hyHIaMeHTallbHOe CBOHCTBO
MPUPOLbI, KaK npuHyun OucKpemHocmu B
CTPOEHHH MaTepHH. HamoMHHM, YTO TpHYMH-
HOCTb SIBJIEHHH B MHKDPOMHDE H3-33 MPHHLHIA
HEeOoMpeeNeHHOCTH HH B KaKOH Mepe He Hapy-
waeTcsi, nmpuo6peTasi BepPOATHOCTHbIH, CTaTH-
CTHYeCKHMi XapakTep. TakOH e BepOsITHOCT-




HbIF H CTaTHCTHYECKHH XapaKkTep HOCAT MyTa-
UHOHHBIA TpPOLECC W €ro pesysbTar — BO3-
HHKHOBeHHe MyTauuil. [To3ToOMy HeBO3MOXKHO
C TOYHOCTBIO TMpEACKasaTh, Fe H KOIrja Mpo-
H30HJeT Ta WJIKM HHasi MyTalHsl, HO MOXKHO CKa-
3aTb, YTO TaKasi MyTalHs C OMNpefesieHHOH Be-
POATHOCTBIO MOSIBHTCS B AaHHOM JIOKYCe.

C npoGnemMoii HeHanpaBJAeHHOCTH MyTa-
IJHOHHOTO TMpouecca CBsi3aH BONPOC cneyu-
duunocmu Oeilicmeus XUMHYECKHX MyTare-
HOB. 3aMEYE€HO, YTO OTHEJIbHblE XHMHYECKHe
BelIeCTBa CrOCOOHHI Yallue BbI3bIBATh ONpese-
JieHHble MyTauud. Hanpumep, okcun stuneHa
BbI3bIBAET y fiUMEHs! MOsiBJeHHe MyTaumii yBe-
JIMYEHHOTO0 KOJM4eCTBa xaopoduana yaie,
yem 6ecxNOpoHIIIOBbIX MyTauui, a HeCyna-
PHH JaeT MPOTHBOMOJOXKHBIH 3¢ dekr. Cneuu-
(HYHOCTD NIEHCTBHSI MyTareHoB MO3BOJIKJA Ha-
JIeATbC Ha BO3MOXHOCTb IMOJIyYEeHHsI Hanpas-
JieHHbIX MyTaumii. OnHako naxke neiicTBue ca-
MBIX creuH¢HIecKHX MyTareHoB BCerfa Aaet
CreKTp pasHooOpazHbiX MyTaumii. Hanpaesnes-
HOE H3MEeHEeHHe HaC/IeICTBEHHOCTH BO3MOXHO
He B mpupoje, a B JabopaTopui — ¢ MOMO-
WL 2eHemu4ecKoU UHI;CeHepul: NOCPencT-
BOM CHHTE3a HY>XHOI0 reHa M BKJIOYEHHs ero B
reHOM 0COOH.

3HayeHHe MyTaLMOHHOIO Nnpouecca Kak
3JIEMEHTAPHOTO 3BOJIIOLMOHHOTO (haKTOpa.
DBOJIIOLLHOHHOE 3HAYEHHE MYTallHOHHOIO Mpo-
uecca onpenensieTcsi TeM, YTO OH TNOCTOSIHHO
MOAAEPXHBAET BBICOKYIO CTeNeHb reTepore-
HOCTH HpHpOﬂHhIX I'[Ol']y.ﬂﬂulflﬁ — OCHOB}’ s
LNEeHCTBHS APYrHX (akTOPOB IBOJIIOLHH, MPeX-
ne Bcero ecrectBeHHoro ot6opa. MoxHO cka-
3ath, YTO MYyMayuoHwHell npoyecc — 3Mo
dakmop-nocmasujuk INemMeHmMapHo20 380~
MOYUOHHO20 Matmepuana.

MyTauroHHbI# Mpolecc BeeT K BO3HHK-
HOBEHHIO YaCTH TOIO «pe3epBa» Hac/eACTBeH-
HOH H3MEHYHBOCTH, KOTOPHIH onpeneut B Oy-
JyLeM BO3MOXXHOCTb MpHcnocobJieHusi mormy-
JIILHMH K TéM HJIH HHbIM H3MEHEHHSIM YCJOBHH
cpensl. O6pa3Ho rosopsi, rpy3 MyTauui, He-
NpepLIBHO MOMOJIHAEMBIi MYTalHOHHBIM MPO-
LLeCCOM,— 3TO LieHa, KOTOPYI0 «IJIaTHT» MO-
NyJIsiLsi CErojHsi 3a BO3MOXHOCTL COXPaHeHHsl
B M3MEHEeHHHIX yCJIOBHSIX 3aBTpa, npxobpere-
HHs] HOBBIX MPH3HAKOB H CBOWCTB H OCBOEHHS
paHee HeAOCTYMHLIX YC/IOBHI CyLLI€CTBOBAHMS.

9.3. MonynaunoHHbie BOMNHLI
KaK 3neMeHTapHbiii 3BONIOLIMOHHBINA

¢dakTop

[py XapaKrepHCTHKE MOMYJIsiLHH KaK 3Jie-
MEHTapHOH SBOJIIOLHOHHOH eNHHHUBI OIHOH H3
Ba)XHbIX H MOCTOSIHHBLIX YepT NMPH3HAHO sBJE-
HHe KoJieOaHHs ee YHCJIEHHOCTH — BOAH
HU3HU (NONYAAYUOHHbIE BOAHbLL, CM. PHC.
7.1). IlonynsiyioHHbIE BOJHBI MMEIOT BAXKHOE
3HayeHHe KaK OJHH H3 3JIeMEHTapHbIX (aKTo-
POB 3BOJIIOLHH.

[leproamyeckue MK anepHogHYecKue Ko-
JiebaHHs YHCJAEHHOCTH XapaKTepHbl Jisi BCEX
6e3 HCK/IOYEHHs] BHIOB XXHBLIX OPraHM3MOB.
KoHKpeTHble MPHYHHBI TaKHX (UyKTyauuii mMo-
ryT ObiIThb OeCKOHEYHO pa3HooOpasHbl (Kak
OHOTHYECKHE, TaK H aOHOTHYECKHE).

KnaccupHKanus nonyasiiiHOHHBLIX BOJIH.
B npupone BcTpeuaeTcss MHOMXKECTBO MOIMyJisi-
LMOHHBIX BONMH. PaccMOTPHM OCHOBHBIE,

1. [lepuoduueckue Konebarus uucrem-
HOCMU KOPOMKOMUBYUWUX OP2aHUSMO8 Xa-
paKTepHbl AN OOJIbIUMHCTBA HAaCeKOMbIX, Of-
HOJIETHHX pacTeHHil, GOJbUIHHCTBA TPHOOB U
MHKpoopraHuamMoB. B Haubonee nmpocTtom BHE
3TO Ce30HHbIe KoJieOaHHs YHCJIEHHOCTH.

2. Henepuoduueckue konebarus wuc-
AEeHHOCTMU, 3aBUCALLHE OT CJIOKHOTO COYeTa-
HHs1 pasHbIX paKTopoB. B nepeyio ouepenr oHu
3aBHCAT OT GJIarONpHATHLIX A1 JAHHOrO BHIA
(nonynsiuyy) OTHOLUEHHI B MHLUEBBIX LEMSX:
ocJ1abieHue Nnpecca XUILHHKOB 151 MOMyAsiuH#i
XKEepPTB WJIH, HaNPHMEP, YBEJIHYEHHE KOPMOBBIX
pecypcos st nomnyJisiupi XuuHHkoB, OO6bYHO
TakHe KoneGaHHsl YHCIIEHHOCTH KacaloTcsi He
OJTHOTO-/IBYX, 2 MHOIHX BHJIOB XXMBOTHBIX U pac-
TeHHIl B OHOreOLlEHO3aX H MOPOil BEIyT K KO-
PEHHbIM MepecTpoiikaM Bcero OHoreoueHosa.

3. Beneuwku wucaennocmu 8udos 8 HO-
8bLx palloOHAxX, TAE OTCYTCTBYIOT HX €CTEeCTBEH-
Hble Bpard. IlpuMepamu KoseOaHuil YHCIEH-
HoctH B XIX—XX BB. coykat Kposinkd B AB-
cTpanuH, lomoBble BopoOuy B CeepHoii Ame-
pHKe, KaHaJICKas 3N0/iest, aMepHKaHCKasi HOpKa
H onaarpa B Espasuu u np. B XVI—XVII Bs.
BCMBILIKH YHCJEHHOCTH MCMBLITHIBAJIH pacce-
JISIBLUHECH C MOpernJiaBaTe/isiMi 10 BCeMY MHPY
Kpbickl (Rattus norvegicus). C BO3HHMKHOBe-
HHEM rOpOOB HEHMOBEPHO YBeJHYHJIach YHC-
JIEHHOCTb IOMOBO# MyxH (Musca domestica) B
CBfI3H C pacnpoCTpaHeHHeM MOMOEK H THHIO-
LMX MHIUEBBIX 3aMaCOB OKOJIO MOCEJEHH# ye-
JIOBEKa.
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4. Pesakue Henepuoouyeckue Korebarnus
YUCAGHHOCT, CBA3AHHbIE € HPUPOOHLIMU
ckamacmpoganu» (paspylienseM OHOreo-
11€HO30B HJM LenbiX JanawagdTos). Heckonbko
3aCYUNIHBBIX JIET MOTYT ObITb NPHYHHOH Cepb-
€3HbIX H3MeHeHHI B 06JiHKe GONbIUMX TeppH-
TOPHIl (HacTynJieHHe JIyroBOH pacTHTeJIbHOCTH
Ha GONOTHCThIE MeCTa, yBeJIHYeHHe TJIOLLAIH
CYXHX JIyrOB, BHIropasHe 60JbLIOTO YHCA TOP-
(hAHUKOBBIX 3aJieKeft, COXpaHABLUHXCHA Ha Npo-
THAXKEHHH HECKOJIBKHX THICSY JIET KaK YCTOHYH-
BHIH 6HOTOM, M T. A.). BHIp ¢ NOABHXKHBIMH
0co6siMH (KpynHble MJIEKONHTAKOLIME, HACEKO-
Mbie, NITHIb!) HIH XKHBYLIHMH B NIYOOKHX CJI0-
fIX MOYBL! CTPANAIOT MeHblle HENOABHMKHBIX H
MaJIOTNIOABMXHBIX (OPM, IJKHBYIIHMX B Jiecy H
nouse. Jlpyrve ¢opmbl rHOGHYT B OrpOMHOM
yHese (pacTeHHsi, MOJWIKOCKH, DENTHJHH, aM-
dubun 4 ap.). Ha noxapuinax Xopowo H3-
BECTHbI BCHBILUKH YHCNEHHOCTH HBaH-4Yas
(Epilobium angustifolium) u CBH3aHHOTO C
HHM COOG61eCTBA HACEKOMBIX.

Macwmaber konebaHull 4uCAeHHOCITIL
MOTYT ObITb pa3iHyHbIMH. BiH3kue, no-BHIH-
MOMY, K MaKCHMaJIbHbIM BEJIHYHHbLI KosleOaHHH
YyHCJIeHHOCTH B 1 MiIH pa3 oTMeueHbl B 3aypa-
Jabe s maiickux kykoe (HO.M. Hosoxero-
BoiM) M B 12 mMaH pa3 — aia CHOHPCKOro
IENKONPAAA B 3aNaJHOCHOHPCKHX JIECHBIX
6nouenosax (A.C. Mcaesbim).

JpONIOLMOHHOE 3HA4YeHHE MNONyJsUHOH=-
HbIX BOAH. EC/H YKHCIeHHOCTD Kakoi-aH60 no-
MyJIsILHY Pe3KO HIeT Ha YOblib, TO OT MHOTO-
YHCJIEHHOH TNONyJAUMH CJyYyaHHO MOryT OcC-
TaTbCsi HeMHOrHe 0oco6H. Hampumep, JnecHoH
TNO>Kap He 3aTpOHYJ1 HeGOJBLLUIOH Y4aCTOK Jieca,
r/le ¥ COXpaHHJIHCh OCTaTKH MOMyJsLHH Kopoe-
JoB (6HONOrHYECKHe CBOMCTBA OCTaBLUMXCA B
JKHBBIX KOPOEJIOB B JIAHHOM CJiyyae He HMeJH
3HayYeHHs], HX criacaa cyyaiHocTs). B nonyns-
LIMH, NepesKHBLUEH KaTacTpoHyeckoe COKpa-
lleHHe YHCJEHHOCTH, YacToThl reHOB (TouHee,
YacTOTh! ajuieneil) ckopee Bcero Oy/IyT HHBIMH,
YyeM BO BCEH HCXOAHOH MOMyJsIUHH A0 Hayana
cnajga yuesenHocetH. Ecny Besien 3a cokpatie-
HHEM YHCJEHHOCTH CJIelyeT pe3KHi ee MNOdb-
€M, TO HOBOH BClBILLIKEe YHCIEHHOCTH /1aeT Ha-
yaJi0 OCTaBlUasiCsi HEMHOTOUHMC/IEHHas rpynna.
[eHoTHNIHYECKHIT COCTAaB 3TOH rpynnkl H Orpe-
JIEJIUT HOBYIO TeHETHYeCKYi0 CTPYKTypy BCei
NONyJAsiUMH B TIEPHOZ CJEMyioLlero pacupera
ee yycneHHocTH. [1pu 3TOM HekOTOpLiE paHee
NPHCYTCTBOBABLIHE B MallbiX KOHUEHTPALMAX
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MyTaLHH MOIYT COBEpPLIEHHO HCYe3HYTh M3 IO~
NyJsILHH, @ KOHUEHTpaLHs APYrHX MyTauil
MOKET CJyyaiiHO pe3KO TOBBICHTBCS (pHC.
9.3). B nenom npousoiidem cayualinoe Ko-
rebarue KOHYeHmpayul pa3Helx eeHOomu-
noé u mymayuil 8 nonyssyuu. B 310M H CO-
CTOMT OCHOBHOE 3BOJIKOLIHOHHOE 3HayeHHe
BOJIH YHCJIeHHOCTH. JleficTBHE BOJIH KH3HH KakK
3BOJIIOLIHOHHOrO hakTopa rnperoyiaraeT Hems-
GHpaTesibHOe, CJyyaiHOe YHHYTOXKEHHe 0COo-
Gei1, Gnaronaps YeMy pelKHit nepes konebanu-
eM YHCJIeHHOCTH reHOTHN (ajnenb) MoXeT
craenarbcst OOLIYHBIM H MOJXBayeH B AajbHeH-
uieM ecTecTBeHHbLIM 0T6OPOM.

[Tpu onpenesieHHBIX YCJIOBHSAX 3TO Clyyan-
HOe H KpaTKOBpeMeHHOe KojeOaHnHe YHCJIEH-
HOCTH MOXKeT MpPeBPaTHTLCA B 3JieMeHTapHoe
IBOJIOLMOHHOE  fiBJleHHe — H3MeHeHHe Ha
NPOTSZKEHHH pAAA NOKOJIEHHH re HOTHNMHYECKO-
ro COCTaBa MOMyJIALHH.

MexaHH3M  ZEHCTBHSI  NOMYJNSLIHOHHBIX
BOJIH B 3BOJIOLMH HJUIIOCTPHPYETCS MOJEJb-
HbIM NpHMepoM. B 3akphIThIi SILHK N0JI0XKEHO
500 Geabix 1 500 yepHbIX LWAPOB, YTO COOT-
BeTCTBYeT YacToTe aJjesieil B MNONYJsLMH:
P —0,50. Ypanum u3 siukika Hayran 10 wapos
(YTO COOTBETCTBYET «BBDKHBLUMMY» O AHIIOH]-
HbIM 0co6siM), MpPEANnonoXKuM 4 u3 HHX OymyT
yepHbiMH, 6 — Geapvi (P —0,40 w
P —0,60). B crenyioutit MOMEHT XKH3HH Ha-
ekl «nonyasuHH» 00LLYI0 YHCJIEHHOCTD €0CO-
6eii» ysenuyum B 100 pa3 (400 yepnnix, 600
Genbx). Ecam mpl onsith Hayran ypanum 10
WApoB, TO BeJIHKA BEPOATHOCTb, YTO y Hac B
PYKax OKa)kyTCsl Waphbl B COOTHOLUEHHH, OYeHb
JaNeKOM OT NepBOHaYanbHOro (Hampumep, 2
yepHbix M 8 OebiX H COOTBETCTBEHHO
P—0,20 u P—0,80). 310 cooTHOLIEHHE
yacToT B TpeThel Hayraj B3sToil BhIGOpKe M3
cpenneit BesuyuHbl «nonynsuun» (200 yep-
Hbix H 800 Gespix) Jerko MOXKeT CJyyaHHO
CIABHHYTHCS B CTOpPOHy Tenepb yxe rnpeo6na-
AKX Oenbix, W «rnonyasuus» 6ynet npen-
CTaBJ/IEHA MOYTH JIHLL GesbIMH LIapaMH: BEJIH-
Ka BePOATHOCTb TOTO, YTO Mbl BhITallHm 9 Ge-
abix ¥ 1 yepusiit (P —0,10 u P —0,90). Tou-
HO TaK XKe H B NPHPOAHbIX NOMNYJSLHAX CJy-
yaiiHble KOJieGaHHs YacToT ajuiesiedl MOoryT
OHLITh NMPHYHHOH YCTpaHeHHs: HJIH pe3Koro no-
BLILUEHHS KOHUEHTpPALHH KaKoro-Jinbo reHa.

TeopeTnyeckue pacueThl NOKa3biBAIOT, YTO
BJIHMSAHHE MONYJASIUHOHHBIX BOJIH MOXeT ObITb
0COGEHHO 3aMETHO B NOMYJIALHAX OUeHb MAOH
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P uc. 9.3. Cxema fieficTBHs MOMyJSUMOHHBIX BOJH: a, b, ¢, d, e, | — pasauyHble reHbl, B COBOKYMHOCTH 060-
3navarowme uiausuayym: A, B, C, D, E, F — coorsetcrsyoliiMe MyTaliuu, BCTPEYAIOILMECH B PA3HOH KOH-
ueHTpaumk. Ecan B pesynibrarte peskoro u3aMeHeHHst Y4HCIEHHOCTH B MOMySiLMM COXPAHSATCS TOJBKO BbiAE/EeH-
Hbie TYHKTHPOM 0co6u (B faHHOM npumepe cocrasasiowime 10% scero uncna ocobeit), To KOHUEHTpaLUs My-
TaluMi B NONMynauUMK pe3ko Mamenutcs (3 3. bayspa u H.B. Tumodeesa-Pecosckoro, 1943)

BeJIHYHHB! OOLIYHO MPH YHCJIEHHOCTH Pa3MHO-
xaiowuxes ocobeit He Gosiee 500. Mimenno B
3THX YCJOBHAX NONYASYLOHHbLIE BOAHbL MO-
eym Kak 6ol nodcmaeasme nod oeticmeue
ecmecmeeHH020 ombopa pedKue mymayuu
(BHOCSI HMX B YBeJIHUEHHBIX KOHLEHTPALMSX B
NoNyAsSiUHOHHBIN reHOhOHN) LAl YCmpaHsme
ysce 00B0AbHO ObblUHbIE BAPLAHMIbL.

Urak, dedcmeue nonyasyloHHbLx BOAH,
TaK JXe Kak M neficTBHe MyTaLHOHHOTO fpouec-
ca, cmamucmu4Ho 1 HeHanpasaeHHo (XoTs
NpUpona NeHCTBHS 3THX 3BOJIIOLMOHHBIX (hak-
TOPOB COBEPLUEHHO passinuHa). [lonyasyuon-
Hble BOAHBL CAYHCAM «NOCMABUJUKOM» 360~
AOYUOHHO20 mamepuaia. JlehcTBHe 3TOro
tdaKkTopa TPYOHO BBLIWIEHHTb B «YHCTOM
BHIE» — OUeHb MaJI0 TOYHBIX JAHHBIX IO
OLIEHKE BEeJIHUHHBI €r0 JIaBJIeHHs] B TIPHPOAHbLIX
nonyasuHax. BeposiTHo, naBnieHye nonyJsisiuy-
OHHBIX BOJIH, 0COGEHHO B MaJIbIX 110 YHCJIEHHO-
CTH NOMYJIALHSAX, IO/DKHO 3aMETHO NpeBHILUATD
JaBJeHHe MyTaLHOHHONO npouecca.

[TonynsiuxoHHbie BOJMHBI H MYTALHOHHBIH
TPOLIECC 1aXe NPH COBMECTHOM JIECTBHH elile
He MoryT ofecneyuTb TNPOTEKAHHS SBOJOLIM-
OHHOro npounecca. JIns 31oro Hyx<Hbl (hakTo-
pbl, JVIMTEJBHO MEHCTBYiOlLIHE B OIHOM Ha-
npasieHHH. OauH M3 HHX — H30JISLHS.

9.4. Uzonsuma Kak 3fieMeHTapHbIN
3BONIOLIMOHHbIA dakTop

H3orayus — B03HUKHOBeHUEe  AI06bLX
bapvepos, 02paHUMUBAIOWUX NAHMUKCUIO.
3HauesHe H3OJSALHH B Tpolecce 3BOJIOUMH H

CBOJIMTCH K HapYLUEHHIO CBOOOAHOTO CKpEeLLH-
BaHH#A, YTO BENET K YBeJIHUEHHIO H 3aKperuie-
HHIO Pa3JIHyHil MeXIy NONYyJASUHAMH H OTIEJb-
HBIMH YaCTAMH BCEro HaceJieHus BHaa. be3s Ta-
KOIO 3aKperuieHHsi 3BOJIIOLHOHHBIX Pa3jIHuHi
HEBO3MOXKHO HHKakoe (hopMooOpasoBaHHe.

Pasnoo6pasme ¢opm M nposiBienHit H30-
JIIUMH B NPHPOLE TAK BEJHKO, YTO IS TIOHH-
MaHH$sl 3BOJIOLMOHHOH POJIM M30AALHH Heob-
XOAMMO KpaTko ONHCAThL OCHOBHLIE €€ TMpOsiB-
JIeHusi B NpHpOLe.

Knaccudnkauusi sBnenuit usoasiyuu. B
NPUPOLIe CYLIECTBYIOT NpOCMPAHCIMBEHHAN U
Ouonoeuneckas u30NYUU.

[IpocTpancTBeHHAs! H30MSALMA MOXeET Cy-
L1eCTBOBATh B pa3HbIX (hopmax: BoAHbIE Gapbe-
pbl pasfessiioT HaceseHHe «CyXOIyTHBIX» BH-
OB, a Gapbepbl CYLIH H3O0JHPYIOT HaceseHHe
BHIOB-THAPOOHOHTOB; BO3BLILIEHHOCTH H30JIH-
PYiOT paBHHHHBIE TIOMYJALHMH, a paBHH-
Hbl — ropHble NonyasAukH U T. I. CpaBHHTEb-
HO MAaJIOTIONBHIKHbLIE >XHBOTHbIE — HA3E€MHLIE
MOJUIOCKH Ha ['aBaliCKHX OCTpOBax CBfi3aHbl C
BJI2)XKHBIMH JI0JIHHamH. B peaynkrate, B ka-
Jloil M3 COTeH AOJIMH Ha OONbLUMX OCTPOBax
BO3HHKAET CaMOCTOSITe/IbHAas mnonyJisillksi CO
CBOMMM CrieuugpHIecKHMH 0CO6eHHOCTAMH.

Bo3HHKHOBEHHE  TeppHTOpHANBLHO-MeXa-
HUYECKOH H30JsIMH OODBACHAETCA HCTOpHeN
Pa3BUTHS BHIOB HA ONpeleseHHbIX TEPPHTOPH-
six. B npuBenenHbix aByx cayyasx (puc. 9.4)
OCHOBHO# NPHYHHOH H3ONALMH CTANO HACTynN-
JieHHe JIeNHHKOB, 3a Bpemsi, Mnpolueliee Mo-
CJle HCYEe3HOBEHHA JIE[IHHKOBR, H30/IMPOBAHHLIE
copmbl  eule He npHoOpenH 3HAYHTENIBHbIX
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Puc. 9.4. INpumepsl pa3opBaHHbIX apeasios:

apeans! rony6oit copoku (Cyanopica cyana) (1) n seiona (Misgurnus fossilis) (2) (u3 H.B. Tumodeesa-Pecoackoro u ap.,

1977)

MopdodH3HOJIOTHIECKHX Pa3/IHyHit H OTHOCAT-
Cs1, N0-BHAMMOMY, K eqHHbIM BHaam. Bripouem
MOJIEKYJIIDHO-TeHeTHYeCKHe ~ HCCJIEIOBaHHSA
MOTYT TMOKa3aThb, YTO 3TO (POPMbI y2Ke BO3HHK-
1Iero BHIOBONO paHra (MOoJsHOH H30JIUMH Ha
MPOTSIKEHUH XKH3HH NECATKOB THICSY TMOKOJIe-
HUil 0OLIYHO ObIBaeT NOCTATOYHO VI BO3HMK-
HOBEHHS BHJIOB).

B sacTosiniee BpeMsi B CBfi3H C I€ATEJILHO-
CTbiO yesloBeka B Guocgepe BCe yalle H yaule
BO3HHKaeT rnopobGHas NpocTpaHCTBEHHAsA H30-
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JIILMS OTAEJIbHBbIX TONYJfAUMiT BHYTPH O4YeHb
MHOrHX BMIOB. THUNHYHBIM IPHMEPOM CTaJO
BO3HHKHOBeHHe B EBpasuu k Havany XX B. pa-
sopBaHHoro apeana y cobons (Martes
zibellina) — pe3ysbTaT HHTEHCHBHOrO IMpo-
meicna (puc. 9.5). O6buHO 6LICTPOE BO3HHK-
HOBeHHe TnONOGHOrO pa3opBaHHOrO apeana
CJIY2KHT ONaCHBIM CHMITOMOM BO3MOXKHOI'O HC-
ye3HOBEHHA BHJA.

[TpocTpaHCcTBeHHAs H3OJALHS MOXKET BO3-
HHKHYTb BHYTPH BHIOB MaJIOTIOABHXXHLIX 2KH-
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Puc. 9.6. Ha nekowerbix Jyrax 6oJbLio norpe-
Mok (Alectorglophus major) UBETET K IIONOHOCHT
B Teyenue scero Jieta (A). [lpy peryasipHOM Kolle-
HMM B KoHue Jeta (b5) oOpa3osajack paca no-
rpeMKa, ycreBaiouias NpUHECTH ceéMeHa IO Havaa
nokoca. [Tpu Gonlee pankem peryJisipHom nokoce (B)
BO3HHMKIH JIBe pachl — pPaHHeBECEHHAR W MO3LHEO-
cennss. [ToznHeocesHss paca cofepxalia pacTeHus,
3aMEJUIeHHO pa3BMBalOIMecs [0 Havana [OKOCa,
OYeHbL HM3KHe, He MOBpeXaeMble Mpu KocblGe, HO
3aTeM OblCTPO 3alBeTalollye M ycreBaloliie 1ath
cemeHa JI0 Hayana mopo3a. [lpumep ¢eHonoruye-
ckoro nomumopdusMa (pucyHok Mo naHHeiM H.B.
Llunrepa, 1920)

B

BOTHbIX M pacTeHuH, He pa3lesIeHHbIX 3aMmeT-
HbiMH (H3KKO-reorpauueckumy Gapbepami.
U3BecTHO, uTO OOLIKHOBEHHHH COJOBEH
(Luscinia luscinia), HaceJsilOLiMii MHOTHE
paiioHbl LEHTpaNbHOH YacTH eBpOTEHCKOH
Tepputopui Poccud, B HacTosillee Bpems
NPAKTHYECKH CIUIOLIb HAXOOUT TNOAXOAALIHE
YCJIOBHS JUIS THE3[IOBAHKS KaK B He OGXKHThIX
YeJIOBEKOM MeCTaX, TaK M B 3apOCJsiX no 060-
YHHaM ZOpOr, B NapKax H Aaxe Cksepax 6oJib-
wHx ropopoB. [IpH 3TOM I11«':16.1110;[&1&31”c;=: YeTKO
BBIPAXKEHHAs KJAMHAJbHA#g H3MEHUYHBOCTDL Ie-
HHS 3THX (THL N0 YHCJY KKOJIEHel>, M0 TeM-
6py ¥ ApyruM OCOOEHHOCTAM CyUIeCTBYIOT I10-
CTeneHHble TIepexofibl OT OHOH MECTHOCTH K
Apyroii (xapakTep NECHH HacJeACTBEHHO 00y-
cnoBnen). Bo3nukHOBeHHe TaKO# KJIHHAIbHOH

' KAWHAbHON H3MEHYMBOCTBIO NPHHSTO HA3bl-
BaTh KOJIHHECTBEHHOE BAPLUPOBAHHE MPH3HAKA WJIH
KOMILJIEKCA MPH3HAKOB MOMYJIALKHA B ONPeJeNeHHOM
reorpaduueckoii nocaesoBatesbHocTH (J[hk. Xak-
CJIH), oCylllecTBSeMOe B KOHEYHOM HTOre JeHCTBH-
&M eCTECTBEeHHOro 0TO0pa B rpajneHTe (puauko-reo-
rpacuyeckux ycaoBHil.
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H3MEHYHBOCTH BO3MOXKHO TOJIBKO NMOTOMY, YTO
COJIOBLH, HECMOTPSl Ha CYLIECTBOBAaHHE Y HHX
YacThIX Ce30HHbIX NepesieToB, 0621a3al0T 60J1b-
WMM THE3[IOBbIM KOHCEPBATH3MOM: MOJIO/bIE
BO3BPAILAIOTCA NMPAKTHYECKH HA TO YK€ MecCTo,
rae OHH BbiBeJHCh,,

llpocmparcmeenHas U30AAYUR BHYTPH
BHMJA CyLIeCTBYET B JIBYX NPOABJIEHHSIX: H30J1si-
LMS KaKUMK-JIHO0 bapeepamis MeXNTy 4acTaAMH
BHIOBOTO HACE/IEHHS W H30JIsSiLIHSA, Oripefiesie-
masi OGosabluell BO3MOXHOCUTBIO CrapHBaHHs
6JIH3KO XKHBYLLMX 0CO0eH, T. €. H30JsLHS pac-
CIMOAHUEM.

BosnukHOBEHHE MPOCTPAHCTBEHHOH H30-
JSILHH CBA3AHO C paduycom penpooyKmus-
Holl akmusHocmu Buaa (cM. ra. 7).

Pamuyc penpoiyKTHBHOH AKTHBHOCTH Ha-
3eMHBIX MOJWTIOCKOB OOBbIYHO paBeH HeCKOJb-
KMM IECSITKaM METPOB, @ YHPKOB — Thicsye
KHJIOMETPOB. 3HaueHHe (H3HKO-reorpaguye-
CKHX 6apbepOB B NMPOCTPAHCTBEHHON H30JSLHH
CBf3aHO C OGHOJOTHYECKHMH O0COGEHHOCTAMH
BHA B LEJOM.

Buonoeuueckyro uzorayuio obecneunpa-
{OT IBe IPYynmnbl MeXaHH3MOB: YCTPaHsOuHe
CKpeLLyBaHHe ([OKOMYJSALMOHHBIE) W H30JIs-
UMS TpH CKpPELMBaHHH (MOC/IeKONy/sLHOH-
Hpie). TlepBble MexaHH3Mbl TpEOTBPALLAKOT
noTepio ramMeT, BTOpble CBA3aHb! C noTepeit ra-
meT H 3uror (3. Maiip).

CrniapyBanHI0 6JiH3KHX (OpM MpPensaTCTBy-
}0T pa3jIHuMs BO BpeMs MNOJIOBOH aKTHBHOCTH H
CO3peBaHMsi TMOJIOBbIX TNpoaykToB. K3secTho
CYLIECTBOBAHHE «SPOBLIX» H «O3HMbIX» pacy
muHor (Lampetra) H HEKOTOPBIX JIOCOCEBLIX
pui6 (Oncorhynchus), KOTOpble Pe3KO OTJIHYA-
0TCSl BpEMEHEM HepecTa; MexxIy 0co0sIMH Ka-
XKIOH M3 pac CyuleCTByeT BBICOKasi cCTelleHb
uzonsiuyu. Cpeid pacTeHHi H3BeCTHBI CJIydaH
reHeTHYeCKH 0OYCJIOBJIEHHOIO CIBHIA B NEPH-
Ol LBETEHHS, CO3AAIoIIEro OHOJOTHYECKYHO
H3OJIALIMIO THX (PopM — siBAEHHe eHoro2uU-
ueck020 noaumopdusma (puc. 9.6).

B npupone o6bluHa SHOTONHYECKAs H30-
JISLMA, TPH KOTOPOH MoTeHUuHa/bHble NapTHe-
bl 110 CapHBaHHIO BCTPEUAKOTCH, TAK KaK OHH
pexe Mpe/NIOYHTAIOT pasHbie MecTa OOHTaHHsI.
Tak, yactb 3s6aukoB (Fringilla coelebs) rues-
LUTCA B JieCax TaeXXHOro THna, a apyras — B
HEBBLICOKHX U PEKUX HaCAKAEHHAX C GOJbILHM
yrcsiom nodsiH. [loTeHupanbHas BOSMOXKHOCTD
nepeKpecTHOr0 CMapHBaHHA 0COOeH  3THx
rpynn orpaxuyesa. Murepecnbiit npumep 6Ho-



TOMHYECKOH  H30JALMH — CHMMAaTpHYeckHe
BHYTPHBHIOBLIE (DOPMBI Y OOBIKHOBEHHOMH Ky-
kywikHd (Cuculus canorus). B Espone o6uraer
HECKOJIBKO «OHOJIOTHYECKHX pac» KyKylUek,
pasnHualoLIMXCH NeHEeTHYeCKH 3akperJieHHOH
okpackol svy. B Boctounoit Espone onnu ot-
KJablBaioT rosybbie fiiilla B rHe3na oObIKHO-
BEHHOH POPHXBOCTKH H JIYrOBOTO YeKaHa, Apy-
rie — CBETJbie B KpalHHKY siila — B rHesna
MEJIKHX BOPOObLMHBIX INTHL, HMeKOUHX fAHLA
cxonHol okpackd. M3onsuus mMexmy 3THMH
thopMamH KyKylLIeK TNOJUIepXKHBAETCH 33 CyeT
YHHYTOXKEHHSI BHIaMH-X03f€BaMH HeoCTaTou-
HO 3aMacKMpPOBAaHHBIX fIHMLL. Y MHOIHMX BH/IOB
npernoyTeHHe 6uoTtona — 3(QeKkTHBHBIH
H30JISIHOHHLIH MEXaHH3M,

Bonblioe 3HayeHHe B BO3HHKHOBEHHH H
nopnepxaHud OGHONOTHUECKOH H3ONSAUMH Y
6nu3kux ¢GopM HMeeT 3moso2uuecKas U30-
Asyuss — OCJIOXKHEHHS CriapHBaHHsi, 06yc/i0B-
JIeHHble 0COGeHHOCTAIMM TNoBelehnsl. Besnko
pa3Hoobpasue crioco60B 3TOJIOrHUECKOH H30-
JIILMH Y JKHUBOTHBIX. HHYTOXKHBIE Ha nepBbiit
B3NS/ OTJIHYHSA B PHTyale yXakKHBaHHs H 006-
MeHe 3pHTeJIbHbIMH, 3BYKOBBIMH, XHMHUECKH-
MH pazfpaxutensMd OyIyT NpensiTCTBOBATH
NPOAOJLKEHHIO YXaXXHBaHUsi. BO3MOXHO, Y 3Ku-
BOTHBIX 3TOJIOTHYECKHE MeXaHH3Mbl — HaHObO-
Jiee OOLUHpHAs TPynmna H3 JOKOMYJSLHOHHBIX
H30JIMPYIOLHX MEXaHH3MOB.

Ha puc. 9.7 nokasan xapakrep CBETOBBIX
BCMBILIEK Y CeBepOAMEPHKAHCKHX CBETJISAKOB
pona Photurus. Paznuuua mexxiay OGJIHM3KHMH
BHIaMH, a HHOIZA H pasHbIMH TpyrnnaMH rormy-
JSUME BHYTPH BHN@, ONpENeNsioTcA JUIHTEeJb-
HOCTBIO, YacTOTOI H HHTEHCHBHOCTBLIO BCIibl-
LLIEK.

BaxkHbiM H30JHpYIOLIMM MEXaHH3MOM, 3a-
TPYAHSIIOUIMM CKpelllHBaHHe ONH3KHX BHIOB,
OKa3bIBaeTCsi BO3HHKHOBeHHe MOphodH3HOJI0-
rHYeCKHX pasjiHuHii B OpraHax pasMHOXKeHHs
(mopdpogusuorozuneckas uzonsyus), a Tak-
e creyManu3auMs B ONbWIEHHH Y pacTeHHH.

VY 2KUBOTHBIX OJIH3KHX BHIOB Pa3/IHuMs KO-
MyJATHBHBIX OPraHoB OCOGEHHO XapakrepHh
s HEKOTOPHX JIerQYHbIX MOJLITHOCKOB, Hace-
KOMBIX, @ Cpei¥ MJIEKONHTAIOLHX — psaa
TPynn rpbi3yHOB.

OnucanHbie raBHblE MeXaHH3Mbl H30J15-
UMK 06BIYHO AOCTATOUHB! IJ15 NPENOTBPaLEHHs
B IPUPONHBIX YCJOBHAX BO3MOXKHOCTH CKpe-
wmBakys (opMm, NpHHAANEXKALMX K pPasHbIM
BHAAM, W MokWkennsi 3heKTHBHOCTH CKpe-
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Puc. 9.7. Ipumep 3KOJIOr0-3TONOrHYECKOH H30/5-
MK, XapakTepHCTHKA CBETOBbIX BCBILUEK CEBEpo-
aMepHKaHCKHX CBeTNsKOB pona Phofurus. Beicora u
JUIHHA NsteH B TabjiMle YKasbiBAIOT HAa HHTEHCHB-
HOCTb M AJIMTeAbHOCTb BCMblLKM (M3 3. Maiipa,
1968)

LIMBAHHUS Y BHYTPHBHIOBLIX OpM, JasieKko pa-
30LIeAUIHXCH B INpouecce 3BOJIOLMH (NOABH-
[IOB, TpyNI yAaJeHHbIX reorpanueckux rnomy-
JIALUHIA H T. TL.).

Bropas Gosbluasi rpynna H30JHPYIOLIHX
MeXaHH3MOB B INpPHpOZEe CBf3aHa C BO3HHKHO-
BEHHEM H30JfLMH TI0C/e OIJIONOTBOPEHHS
(cobcmeernno-2cenemuueckan — u30ARAYUR),
BKJIIOYaK01eH rHOesnb 3HUroT 1oc/e OIVION0TBO-
PeHHsl, Pa3BHTHE TMOJIHOCTBIO HJIH YACTHYHO
CTEPUIbLHBIX THOPHIOB, 8 TAKXKE NMOHWKEHHYIO
YKH3HECNIOCOOHOCTL THOPHIOB.

[1pu MexxBHIOBOM CrapuBaHHM uacto 06-
pasyioTcsl BIOJIHE XKH3HeCNOCOOHble rHOpUIb,
HO Y HHX, KaK MpaBHJIO, He pPasBHBAKOTCH HOP-
ManbHbie NMoNoBble KIeTKH. B cinyuyae xKe Hop-
MaJIbHOIO Pa3BMTHA rameT rHOpHIB! OKa3bIBa-
I0TCA MaNomJIOZIOBHTEIMH. B npupone ectb
CJly4aH TakOH HM30JSILHH TMOCPENCTBOM T'HOPH-
AM3aLMH: HA rpaHHle 06HTaHusA ABYX GJIH3KHX
(hopM NMOCTOSIHHO CYLIECTBYET 30HA, HACEJIeH-
Hasi BINOJIHE JKH3HECTIOCOOHBIMH THOPHIHBIMH
ocoOsiMH, HO HX MOTOMCTBO JIHOO ocnabneHo H
He BblIEeP>KHBAET KOHKYpeHLHH C GoJsiee CHJIb-
HBIMH OCOGSIMH POAMTENBCKUX BHIOB, JIHGO He-
»H3Hecnoco6Ho. Ha cyulecTBoBanue Takoro
rubpuau3aunosHoro 6apbepa MeXIy BHIAMM
o0bluHO yka3blBaeT HallWuKe B TpHPOLEe YCTOM-
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P u c. 9.8. ConpukocHoserue AByX GiH3KOpoicTBeHHbIX (hopm — ueproit (Corvus corone) n Cepoi BOPOR
(Corvus corax) 6e3 06pa3oBanus LIMPOKOH rHOPHAHOI 30HS! (MPHMEP M30JISILMK NOCPENCTBOM MHOpHaK3a-
uxk 1o 3. Maiipy, 1968)

THOPHAB! OKAIBIBAIOTCS MEHEC XKHIHECTIOCOOHEIMH 110 CPABHEHHIO C POAHTEIbCKHMH (hopmamy. Cyjisi 110 HEONHHAKOBOH LH-
PHHC rHOPHAHON 30HEI H HEKOTOPOMY KONeGaHHIO LIHPHEDI 30Hb! B PA3HbIe FO/bl, OTHOCHTEJIBHAS XKH3HECNIOCOBHOCTL THOPH-
JIOB, BUAHMO, Pai/iHyna B Pa3UbIX NOKOJIEHHSX H YacTAX apeana: | — cepas BOPOHa, 2 — HepHas BOPOHA

YHBBIX THOPHIHBIX 30H MeXXy GJH3KHMH BHAa-  YCUALBQEN HA4aAbHble CTAOUU 2eHOMUNIL-
mu. Takue rHO6puIHbIE 30HbI H3BECTHEI U1 He-  4ecKou OuggpepeHyuposKu, a TakxKe B TOM,
KOTOPBIX HaCEKOMBIX, CEpOit H YepHOH BOPOH B 4TO pasfieieHHble 6apbepamu 4acTH nomnyss-
Espone (puc. 9.8) u npyrux ¢opm. LMH WJIH BHA2 HeH30eXXHO MonanaioT Mo pas-
3HauenHe H3OJSUMH B 3BOJIOUMHK. M30-  JIHUHOE JaBieHHe 0TCopa. HM3onsiuus Benet k
NSIUMS KaK SBOTOUMOHHBIf (aKTOp He CO3aeT  COXPAHEHWIO CNeUM(HIHOCTH TeHO(OHAA JH-
HOBBHIX FEHOTHIIOB HJIH BHYTPHBHMIOBbIX ()OpM.  BEPTHPYIOLHX (POpM.
3HaueHue usonayuy 8 npoyecce 380A104UL BakHast xapakTepHCTHKA JeHCTBUS H30151-
COCTNOU 8 MOM, 4O OHQ 3aKpenasien U UMW Kak (akropa 3BOJIOLMH — 3TO ee -
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TesibHOCTh. B GOJIbIIMHCTBE CilyyaeB MpHYHHA
BO3HHKHOBEHHs GHOJIOrHYECKOH HAH TNpo-
CTPAHCTBEHHOH H30JIAILIMH COXPAHAETC Ha
JUIUTEJIbHOE BPEMS.

JleficTBHe H30JISILMH Ha 3IBOJIIOLHOHHDIMH
MarepHan no CylecTBy CTAaTHCTHYHO M HeHa-
NpaBJeHHO, H B 3TOM H30JISILHA CXONHa C ApY-
rHMH 3BOJIOLMOHHBIMH (hakTopamH (MyTalH-
OHHbI{I POLLECC M TONYJISIHOHHbIE BOJIHbI).

CyuiecTBeHHBIH pe3yJbTaT H30JALHH HA
MHKPO?BOJIFOLIHOHHOM YPOBHE — BO3HHKHOBE-
HHe H YCHJIeHHe 20MO3u20Mu3ayull Ha OK-
pauHax apeana.

CpaBHHBasi OTHOCHTEJIbHOE 3HaUeHHe /1B~
JIEHHS 3JeMEHTAPHBIX 3BOJIIOLHOHHBIX (hakTo-

pOB, HAI0 OTMETHTb, YTO OaBAeHUe UZ0NAYULL
06biuHO npesocxodum dasaeHue mymayu-
OHHOZ0 npoyecca u, sudumo, b6ausko k se-
AuduHe 0asaeHus 80AH HU3HU (B KOHKpeT-
HBIX YCJOBHSIX 3TH BEJIMYHHBI MOTYT OBITh pas3-
JIMYHBIMH ).

H3onsuus pacuieHseT HCXOAHbIE NOomyJisi-
WHH Ha nge uau GoJsiee, a rpynnbl NoMyJs-
UMt — Ha pasnuuatouiecss Gopmet. Jlobas
rpynna oco6eil B NpHpone AaBieHHeM H30Jsi-
UMM OThesIeHa OT ApYrvx OJIM3KHX Tpyni.

CaenoBarelibHO, NeHCTBHE U305~
LMK — 06si3aTesbHOe YCJIOBHe BCAKOrO 10CTa-
TOYHO JUTMTEJILHOro 3Tana 3BOJIIOLHOHHONO
npoilecca.

OyeHueas pone mpex 3AeMeHMapPHbIX d3B0NIOYUORHbLX ¢gak-

MOpPO8, MONCHO CKA3ams, 4mo nepevie dea gaxmopa (mymayu-
OHHbUI NpOYecc U BOAHbL HU3HU) — haKmopbl-nocmasyuKu
3NeMEHMAPHOZ0 IBOAIOYUOHHO20 mamepuara (xoms u detcm-
BYIOM COBEPUIEHHO NO-PA3HOMY), G U30NAYUA OKA3blBaemcs
baKmopoM-YycurLeNeM 2eHEMULeCKUX PASAUNLLIL MeHOY epyn-
namu ocobeil.

Mexanusm Oeticmsus mpex ¢axmopos passuter, HO obujii-
MU ONA HUX ABARIOMCS HEHANPABAEHHOCTb, HeonpeoeseHHOCb
u cmoxacmuuHocme Oeticmaus. B npupode mpu 380104ULOHHbLY
akmopa Oeiicmayiom COBMeCmHO, 00HAKO porb Kas00o20 MO~
Jicem YCUAUBAIMbCA 6 3aBUCUMOCTILL O KOHKpemHOol 0bcmarnos-
k. Jlasce coemecmroe Oeiicmeue mpex anemenmapHslx paKmo-
poe He obecneuusaem Ycmoi4Uueo20 npomeKaHUs HanpasieRHo-
20 npoyecca 360AI0YUL.

Hanpasaexnocme 38onioyuu npudaem Oetlcmeue ecrecrn-
8eHHO20 ombopa.

FTABA 1 0

EcTecTBeHHbI OTOOp — ABUXYLLas
MU HanpaensoLWas cuia 3BoJilounn

B npepbigyuiet mase MoKa3aHO 3HaueHHe
MyTaLMOHHOTO MNpOLecca, BOJMH XH3HH H H30-
JISLMH VIS 3BOJIOLHH. OTH 3JleMeHTapHblie
thakTOpb! IBOJIOLHH NEHCTBYIOT HEHalpaBJleH-

9-3011

HO. B TO >Ke Bpems 3BOJIOUHSA B LIEJIOM He Xao-
THYECKHIl, @ HanpaBjeHHbIl MpoLece, CBA3aH-
Hblil ¢ BHIPAGOTKOH HOBBIX H HOBBIX IPHCIIO-
co6JieHHil, BO3HHKHOBEHHEM ONHHX H BBIMHPA-
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HHEM NpyruX BHIOB, BO3HHKHOBeHHeM Hepap-
XHYECKOH CHCTEMBI TAKCOHOB, OCYLEeCTB/IEHH-
€M MNpOTPecCHBHOTO Pa3BHTHA KHBOWH NPHPO-
nel. Mi3secTen NHLIb OfMH HAaNpaBJeHHbli 9BO-
JIOLHOHHBIF (DaKTOp ~— ecTeCTBEHHHI 0TGOP.

B nacrosiiee Bpems ydenue 0 ecTecTBeH-
HOM OT6Ope TNOMOJHEHO HOBBIMH (DaKTAMH H
Pa3sBHUTO MHOXKeCTEOM HOBBIX Tozixonos. Onua-
KO OCHOBHbIe rosioXkeHHs, passuthie Y. Jap-
BHHOM B 06OCHOBaHIH TeOpHH 0TGOPA, NMOJHO-
CTBIO COXPaHSIOT CBOE 3HAueHHe.

10.1. 3Hauyenne paHHbLIX cenekumm
ANA BCKPLITUA MexaHuama AeucTBus
ecrecTBeHHOro orbopa

Teopusi ecrectBenHoro oT6opa Bo3HMKIA
Ha LIHPOKOM (yH1aMeHTe MNPaKTHYECKOH ce-
JieK1HH (cu. . 3). Ha npumepe BO3HHKHOBe-
HHsl pasHbIX nopon rosy6eit Y. lapsun y6enu-
TEJIbHO TN0Ka3aJl, 4TO BCE OHH NOJIyYeHbI YeJo-
BEKOM O6Jslarofapsi pasmMHOXKEHHIO TexX ocobei,
KOTOpble OKAa3hIBANHCH HOCHTE/IAMH KaKHX-TO
HKEeJSTe/bHBIX NPH3HAKOB HAH CBOUCTB, Takum
e 06pa3oM ObwiM CO3/AHbI YEJIOBEKOM BCe
Ge3 MCKMOueHus, NIOPOH NpHYyATHBbIE, (HOp-
Mbl IOMALUHHX XKHBOTHBIX M KyJILTYPHBLIX pac-
TEHHH, TpeiHa3HauYeHHbIE U151 YAOBIeTBOPEHHS
TeX WM HHBIX MoTpeGHOCTEH YesioBeKa.

Pesyniratht Hekycersentoro or6opa cra-
JIH OCOGEHHO OLLYTHMbIMH C HAYAJIOM CHCTeMa-
THYECKOT'O NPHMEHEHHS €ro B Memodu4ecKorl
(cosnarenbHoil) bopme ewe II—I Tric. et no
H.3. B Kurae, Minnuu, Meconoramun, Pume u
JPYyruX NpeBHHX ueHTpax uuBHAH3auHH. Ce-
JIEKLUHOHED 3apaHee OrnpefieNifieT OCHOBHblE
nokasare/d Oymyule# TOPONbI HAM cOpTa M
CTapaeTcs 3aTeM peajM30BaTh CBOH Mueasn mny-
TeM NOAGOpa pomMTeneil sl CKpPeLHBAHHA.
Oddexr Takoro oT60pa yBeJHUMBAETCS MpH
601610k BLIGOPKE HCXOMHBEIX 0cOo6eil — 370
NOBBILIAET BEPOSATHOCTb OBLICTPOrO HaXOXKIe-
HHA 0CO6elt C HYXKHLIMH YKJIOHEHHAMH.

B 6eccosnatensiom or6ope Y. dapeun
YBHIEJ1 aHAJIOTHIO Npouecca, NeHCTBYIOLIErD B
NpHpooe He3aBHCHMO OT yeJjioBeka. Tosbko
MeCTO YeJloBeka, Onpeesfioliero 0CTaB/eH e
AN Pa3MHOXKEHMsi HY)XHbIX eMy ocobeil, B
npupone 3aHHMaeT nppuecc, AeHCTBYIOLIHI
Ge3 ubeii-NHGO 3apaHec 3a/1akHOf LieJH, — ec-
TECTBEHHBIH MNPOLECC YCIELIHOTO BbIXKHBAHMS
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Kaxa0oro BHIa B MeHSIILIHXCH yCJIOBHAX Cpe-
Abl.

10.2. Npeanocuiniku ecTecTBeHHOro
orbopa

Y. JlapeuH 060CHOBaN MpPHHLHMN ecTecT-
BEHHOTO O0TO6Opa, HCXOfsi M3 HBYX OCHOBHBIX
NPE/INOCHIIOK: BO-TIEPBBIX, XapaKTepHOH s
BCEX JKHBBIX CyLLECTB HacJIe[ICTBEHHOI reTepo-
FeHHOCTH 0cOGeH, BO-BTOPBIX, H3HAYANBLHOI,
H3OBITOYHOH YMC/IEHHOCTH NOTOMCTBA TpH CTa-
UHOHAPHOH 06uieH YHCJIEHHOCTH BMAa B Le-
JIOM.

Fereporennocrs oco6eii. U3gectHo, yto
BO BCEX MOMYJSAUHAX OCOOH OTJHMYAKOTCH Opyr
OT Jpyra Mo MHOTHM HacJie[ICTBEHHBIM OCOGeH-
HOCTSAIM: MEePBHYHO OHH CBSI3aHbL! C BO3HHKHO-
BeHHeM MyTalHii H KOMOHHHPOBaHUEM HacJel-
CTBEHHbIX aKTOPOB POAMTENeH NPH CKpeLH-
BauuH. [locTofiHHOe peiicTBUHe MyTawHOHHOrO
nponecca H reHeTHYeCKON KOMOHHATOPHKH
CHenano Hac/eACTBEHHYIO reTePOreHHOCTh Xa-
PAKTEPHLIM CBOHCTBOM nonyJisiuku (cMm. . 7)
H NepBOH BaxKHellueH NpeANnoCHLWIKON nefict-
BHSI eCTeCTBEHHOro 0T6opa.

Mporpeccuss  paamuoxenus — npyras
HeoOXolMMash TNpeanoChliKa eCTeCTBeHHOro
0T60pa, obecneunBaiowlasi HCXOHYIO, BCelna
H3OBITOYHYIO YHCIEHHOCTb KaXKIOTO BHIA, TI0-
CKOJIBKY Ha CBeT NnosiBJISETCHA ropasao Gosbiue
ocoGeil, ueM HX LOXKHBaeT N0 B3POCJIOTO CO-
crosinusi. Ha 310 siBneHHe reomerpuueckoil
NPOTpeCcCHH pasMHOXKeHHs1 o6pallanyd BHHMA-
uie JK. biopdon, K. Jluuneit, T. Manstyc,
A. BexeToB M Ap., NMONUEPKHBAs, YTO KAXKIbILI
BH/L NPH peanu3allkH ero NnoTeHuHalbHbIX BO3-
MOXKHOCTEH K Pa3MHOMKEHHIO B COCTOSIHHM 3a
KOPOTKHE CPOKH NOKPLITh BCIO rianery. Onna-
KO HHMKTO 210 Y. JIapBHHA He MOHSAN 3HAUEHUS
3TOrO AABJIEHHS JI/151 3BOJIOLMH: CO3AAHHS YCI0-
BHIt Uil 60pEOBI 32 CYLIECTBOBAHHE, ¢ OfHOMN
CTOPOHBI, M TOBBHILIEHHS CHIEKTPa TOSBASIO-
IHMXCH Ha CBET HAC/NEACTBEHHO pa3HooGpas-
HbIX 0COOeH — MaTepuana s eCTeCTBeHHOro
oT60pa — ¢ Opyroii.

Bopvba 3a cywecrsosanue. Tepmun
«0bopb0a 3a CyuleCTBOBaHHE» CO BpeMeH
Y. lapsHHa noHMMaeTcs B memagopuieckon
cMbicre Kak ni0bvle  83QUMOOMHOWEHUR
ocobell ¢ okpyscaouumu abuOMuUYecKuML u
buomuueckuM Ycaro8usmu.
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Puc. 10.1. ITpumeps GopsOrl 3a cyiectsosaue (B3C) B akcnepumeHTax. A. Buytpusuaosast B3C. Uuc-

JIEHHOCTb MY4HOrO Xpyillaka

(Tribolium confusum) B 3aBUCHMOCTH OT HCXOAHOTO KOJIHHECTBA MyKM (o

P. Usnman, 1931). 5. Mexsnosas B3C. UucnenHocTs 0coGeit IByx BHIOB NapameLi (Paramecia) npu
pasMHOXeHuM OTAeNbHO (/) ¥ B CMELIAHHOH KyJbType (/). B cmewannoii kyastype P.aurelia (1)n
P. caudatum (2) sropoii sua noruGaer ([.®. [ayse, 1934)

Bopr6a 32 CylleCTBOBAHHE OXBaThlBaeT
Bce (OPMBE aKTHBHOCTH 0cOGel, HarmpaBJ/ieH-
Hble Ha NOJePXKaHHe XH3HH H PasMHOXKEHHe.
Oco6b BCTynaeT B OnpefesieHHble OTHOLIEHHS
C IpYrHMH OpraHu3MamH, (pakTHyeckH copes-
HysiCb B NOGLIBAHHH MHIM H 3alHTe OT Bpa-
ros. Hanpumep, 3as1 cnacaercsi OT BOJKa H
JIPYTHX XHILIHHKOB O€rcTBoM, HO 3asll, 3axBa-
THBLUKE 3HMOF NPH HENOCTATKE KOpMa OCHHO-
BYi0 BETKY, COPEBHYeTCfl B ITOM C JIPYrHMH
3afiiaMi. DT0 NpHMepH TPOSBJIEHHSA NPAMOLL
GopubblL 30 Cywecmeosarlie, KaK Mexerdo-
goii (3aiiLpl — BOJKH), TaK H BHYTPUBHIOBOI
(3aiiupl — 3afius) (puc. 10.1). Berpeuaerca
ele Kocsernas (wiu copeBHoBaHkue) 60pb6a
3a cyuectsoBanue. Harnpumep, ocoGH onxoro
BHMAA KakK Gbl COpeBHYIOTCS MeX Ty Co00i B yC-
TOHYMBOCTH MPOTHB NEHCTBHSI HeGJaronpHAT-
HbIX (haKTOpOB Cpellbl — rOJIONA, X0J0/a, 3a-
CYXH, 3aCOJEHHOCTH M T. 1. (KOHCMumyyuo-
Hanenas 6opeba). [Tpumepsl 6opLOBl 32 Cy-
LIleCTBOBaHHE He CBOLsATCA K 6GopbOe B NpsiMOM
cmbicsie csopa. Jlaxke BHYTPHBHIOBLIE OTHO-
LLIEHHA B pa3Hble NepHoJlbl H B 32BHCHMOCTH OT
cpeabl MOTYT ObITh KOHKYPEHTHBIMH, Hek-
TPaIbHBIMH HJIH MIPaTh poJib B3aHMOTIOMOLLH.
Tak, Hanpumep, NpH HeGOMBLLOH TJIOTHOCTH
OTHOLUEHHS MEXIY JHMYHHKAMH OPO30QHIIbI
HeHTpasbHBl, TIPH CpeiHel MJIOTHOCTH OHH 110-
MOTaIoT APYT APYry HCI0JIb30BaThL cpely, fpe-
NOTBpalllasi BhIChiXakiHe ee M pa3BHTHe GakTe-
puit 1 recenn. [Ipu ouesb BHICOKHX TUIOTHO-
CTSIX OTHOLLIEHHSI MEXKY JIHYHHKAMH JIPO30H-

Jibl OKa3bLIBAIOTCS BHO KOHKYPEHTHLIMH B HC-
NoNb30BaHHK cpentbl. TOYHO Tak >Ke B 3aBHCH-
MOCTH OT OCBELUEHHOCTH H HACBILLEHHS MMOYBbI
JIeMEeHTaMH MHTAHUA B3aHMOOTHOLUEHHSI Me-
Xy BUNAMH GOGOBBIX H 3JIAKOBLIX TEPeXOAT
OT COTpyAHHYECTBA K KOHKypeHLHH. B skcre-
pHMEeHTaX Ha MpHMepe KyJNLTYPHBIX pacTeHHi H
COPHAKOB T10Ka3aHO, YTO MPH BHECEHHH GOJib-
IIHX KONHYECTB YHNOOPEeHHs KOHKYpEeHTHbie
B3aHMOOTHOLLEHHA MEXTy HUMH 0cnabasioTCA.
O6otononoie3sbie B3aHMOOTHOLIEHHS HACEKO-
MbIX H OMBISAEMBIX HMH pacTeHHH, TaK Xe Kak
M B3aHMOOTHOLLIEHHS TpHba H BONOPOCIIH B JIH-
waiiHuKe, ToXe ecTb opmbl 6o0pLObI 32 Cylile-
CTBOBaHHe.

[lpu Gonee nonpoGHO# KAACCH(QHKALMH
dopM GopbObl 3@ CYLECTBOBAHHE BbIIEJSIOT
(U.HN. llmanbrayses H ap.) 8Hympuepynno-
syro (KoTOpas, B CBOIO OYepe/lb, MOXeT ObiTh
AKTHBHOH H TNAaCCHBHOI), MexcCeMeuHyio |
Mexcepynnosyro (TakKe akTHBHYIO H MacCHB-
nyi0). bops6a 3a cyuiectBoBaHHe CBfi3aHa C
rubenbio (3aumunayueti) ocobeii. Pasnuuaiot
TakHe THIMbI 3JMMHHALMH: 00was, WHAHBHIY-
anbHas, NpsMasi M KOCBCHHasA, CeMeHHasi H
rpynnosas. Beiienenne sTHx KaTeropHit noka-
3bIBAa€T Ha YPE3BLIYAHHYIO CJIOXKHOCTL NPOFB-
nennsi 6opbObl 32 CyLIECTBOBAHHE, H3YYEHHEM
KOTOPOil 3aHHMAiOTCHi MHOIHE HamnpaBJeHHs
COBpeMeHHOH 3KOJIOTHH.

EnvHCTBEHHLIM OGBLEKTHBHBIM  MEPHJIOM
6opuObl 32 CYLIECTBOBAHHE CJYXXHT COOTHO-
LIEHHEe MEXIY YMCJIOM POIMBLUMXCS ocobelt H
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YHCJIOM ocobeli M3 HuX, NPHHSIBLIKX Y4aCTHE B
ocTaBneHuM noromctBa. Ho 3To He yto MHoe,
KakK ecTtecTBeHHbIH oT60p — AuddepeHLHanb-
Hoe pasMHOXeHue ocobeil B nonyssiuusix (cMm.
Hike). Ilosromy Y. JlapBuH paccmatpupan
Gopbby 3a cyllecTBOBaHHE CKOpee Kak npeo-
HOCbLAKY NeHCTBUSA eCTeCTBEHHOro otbopa.

B 3BomoimonHoM ydeHuu nonpoGHHil
aHanu3 60pLObl 3a CyllecTBOBaHHe MpUOGpe-
TaeT CMbIC/I TOJILKO C TOYKH 3PeHHs] MeXaHu3-
Ma JNEeHCTBMA ecTecTBeHHoro ot6opa. Heco-
MHEHHO, YTO B PaMKax 3KOJIOI'MH CleLHaIbHOe
H3y4yeHHe poOJiIK OOpLOLI 3a CylIeCTBOBaHMe,
HHTEHCHBHOCTH ee B PasHbIX YCJOBHAX, @ TaK-
>Ke BLISICHEHHE CBSi3eH MeXXIy OpraHu3Mamu B
GHolLeHO3aX MOXET WUMeTh M Ba)KHOe CcaMmo-
CTosiTeJibHOE 3HaYeHue. MOXXHO CKasaTh, YTO B
3TOH 06JIaCTH 3BOJIOLIHOHHON 3KOJIOTHH TMPH-
OPHTET MPHHALJEXKHUT OTeHeCTBEHHBIM GHOJIO-
ram (B.H. Cykaues, I ®. I'ayze, C.A. Cesep-
LOB W [p.), KOTOPble 3KCNEPHMEHTANLHO B
30-e roppt XX B. uccnesioanu posb 60pb6H 3a
CYLLIeCTBOBaHHUE.

Konuenuus 6opbObl 32 CyllecTBOBaHMe
JIEXKUT B OCHOBe OOJNBIUMHCTBA Pa3nesioB Co-
BPEMEHHOH 3KOJIOTHH M, B YacCTHOCTH, Mpej-
CTaB/IeHHH O MeXaHu3MaX peryJisiiuM YUCJeH-
HOCTH Ocobekli B MOMyJIALMH.

10.3. OnpeneneHve NOHATUS
«@CTEeCTBeHHbli oTOop»

Conocrapnss BbIBOL 0 HAMMYHK B PHPOIE
Gopu0Obl 32 cyllecTBoBaHue, BeylleH K or-
PaHH4YeHHI0 pasMHOXeHHs, C BbLIBOOOM O BCe-
o0lilell M3MEHYMBOCTH TPH3HAKOB M CBOIICTB,
Y. Jlapeuk npulesn K npUHUMNHANLHOMY 3a-
KAIOYEHHIO O HeusbexcHocmu 8 npupode
npoyecca u3bupamenbHozo pasmHOMeHUA
o0nux u eubeau Opyeux ocobeii — HAAUYUA
npoyecca ecmecmeennoeo ombéopa. Ocobu
OIHOTO BHA2 Heu36eXKHO OTJIMYAIOTCS APYr OT
Ipyra KakumM-JIMOO Hac/eACTBEHHbIMH OCO-
GeHHocTaMU. B mpollecce Gope6H 3a cyulect-
BOBaHHe HHYTOXXHbIE Ha NepBhIi B3MSAL OTH-
YHSl MOTYT NaTh NMPEUMYIIECTBA B Pa3MHOXKe-
HHH OJHUM OCOGSIM U ONpelesuTh Heynayy Apy-
rux. B KoHeuHoM uTOre B XKUBbLIX ocraroTes (H,
UTO elle Ba)KHee, OCTaBJIAKT GoJiblle MOTOM-
CTBa) JIMILIL Te 0cO6H, KOTOpble 06/1aaloT on-
penesieHHBIMH, GJIaronpPUATHHMH B AaHHBIX YC-
JIoBHsIX ocobeHHocTsIMU. B xone 60pL6bI 32 cy-
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LIEeCTBOBaHHE MPOBEPAIOTCS NOCTOMHCTBA Ka-
ot ocobu.

[TousiTue «ecrtectBeHHBIl OTGOP» OTHO-
CUTCA K (PyHOAMEHTaJIbHbIM TOHATHAM He
TOJIBKO 3BOJIIOLIMOHHOIO YYeHHsi, HO M BCell
6uonorun. Y. JlapeuH onpefesiuil eCTeCTBEH-
HBIH OTOOp KaK coxpaHeHue ocobeli ¢ rnoJies-
HHIMH ¥ THOE/b C BPEAHBIMH MHAMBUIYyaJbHbI-
MH YKNOHEeHHSIMH — «MnepeXxuBaHue Haubosee
npucrniocobnenHbix». OpHako 3TH (opmysu-
POBKH HE[OCTaTO4YHO OTPaXKaI0T HEKOTOpble
BaXKHHe NeHeTHYECKHe MOC/eACTBUS NelCTBHSA
orbopa.

B npouecce ectectenHoro or6opa Ba-
HBEI He CTOJIBKO BbDKMBaHMe Wiu THOesb 0Co-
Gei1, CKOJIbKO UX Jughpeperyuposatiioe pas-
MmHONMceHue. TnaBHoe 3HayeHHe B 3BOJIIOLMM
HMeeT He caM0O BbLDKHBaHHe ocobell, a BKIaj
KaXKIoM ocobu B renodioHn nonyssiuuu. B re-
HotoHI nonynsumit 6osbLLKI BKAA/ BHeCeT Ta
ocobb, KoTOpas octaBUT Gojlee MHOTOYHC/IEH-
Hoe notoMcTBo. CaM (haKT BbhKMBaHUs BIJIOTD
B0 BOCTHXEHHUsI CTapocTy 6e3 ocTaB/ieHUs no-
TOMCTBa (ecu naxe o0CoOb HMHAMBUIYANLHO
O4eHb XKu3HecnocobHa) He 6ymeT HMMeThb TMO-
CNECTBHI ISl 3BOJIIOLMH; 6e3 pa3sMHOXeHust
BK/Na1 oCoOH B reHodoOHI Momyssiluy paBeH
Hyso. Tosibko ycnex B pacnpocTpaHeHuH U 3a-
KpervieHud ornpefleJieHHbIX ajenielt (usu Lie-
JILIX FeHHbIX KOMIJIEKCOB ) B MOMYJALMAX BEJET
K BO3HMKHOBEHHIO 3JIeMEHTAPHOTO 3BOJIIOLM-
OHHoro siBjieHus (cM. . 9), sexaulero B oc-
HOBE BCSIKOIO 3BOJIIOLMOHHOrO npouecca. Ho
BOCTHraeTcsi 3To Juub npu auddepeHLmpo-
BaHHOM BOCTIPOH3BeJeHHH reHOTUIOB. YCrex B
pasMmHoxkeHuH pasHbIX 0cobel MOXKeT CNYXKHTh
OOBEKTHBHBLIM reHeTHKO-3BOJIIOLMOHHLIM KPH-
TepHeM ecTecTBeHHoro otbopa.

CrnenoBatensho, nod ecmecmeeHmHbiMm
0mMOOPOM HYMCHO noHumame usbupamens-
Hoe (OugpepenyuposarHoe) eocripousse-
Oerue eenomunos (uau 2eHMbIX KOMNAEK-
cos). IlpuBeneHHas hopmysIHpOBKa NpUMeHH-
Ma K MHKpOOpraiuamam, rpubam, pacTeHusiM
JKMBOTHBIM HE3aBHCHMO OT criocof6a Mx pa3-
MHOXEHHS U MPOJOJDKHUTENBHOCTH »KH3HH HH-
OUBHIA.

O6bext or6opa. Ilox orGop moryT no-
nactb Jubo OTAeNbHbIE HHAMBHALI, JIH6O Lie-
Jible TPYNnbl: CeMbH, MONYJNSLMH, TPYNNH Mo-
MynsALKA, BUAB, HaKoHell, Lie/ble coobllecTBa.
CooTBeTCTBEHHO 3TOMY paznuuaioT
undusudyarereul u epynnosoii oméop (cM.



nwke). Jlio6oii rpynnoBo# ot6op Bcerna CBo-
JUTCS1 B KOHLIE KOHLIOB K OTOOPY T€X WJIH HHBIX
VHIMBHAOB, MEPBHYHO MAEHCTBYsI B MpejiesiaX
nonyssiuyit. Otcrona nonyasuMs — 3mMo noae
dedicmeus ombopa Kak 3J1eMeHTapPHOro (hak-
Topa 3BoJoLMM. B npefienax nonyssiumii oT6H-
patotcsi (T. e. MPeHMYLLECTBEHHO OCTaBJSIOT
MOTOMCTBO) HHIMBHABI, OOJAfIOlIHe KaKH-
MM-TO JOCTOMHCTBAMM Mepel APYrHMH. ITH
JOCTOMHCTBA BEIP2XKEHB! HAJIMYHEM WJIH OTCYT-
CTBHEM KaKuX-JIMGO NPH3HAKOB HJIM CBOHCTB,
pacCMaTpHUBAaEMbIX KaK 1MOYKU HPULOHCEHUS
oméopa.

M3 reHeTHKH H3BECTHO, YTO IeHOTHI Le-
JIOCTEH B CTPYKTYPHOM U (DYHKLIHOHAJIBHOM OT-
HOLUEeHHH K MeXKIy BCeMH reHaMH ocolH cyllie-
CTBYIOT CJIOXKHHIE B3aumojeicTsusi. KTorom
TakuX B3aMMOOTHOLUEHWi BHICTYNnaeT TO HJH
MHOe pasBHUTHE fipu3HaKa B (heHOTHNE OCOGH.
Bopr6a 3a cyuiecTBOBaHHe MPOHCXOAHUT He Me-
XTIy reHaMu W MpPU3HaKaMH, a MeXIy HX HOCH-
TeNsIMH — 0COOSMM. HmMeHHO MHIIMBH -
bl — anemenmapHele obvexmo. ombopa.
[To-BHoumomy, oT6Op HaYMHEETCs YXKe Ha
yposse ramet. CriepMaTo3oubl H SHLIEKIETKH
B MOMEHT OIJIOAOTBOPEHUS] MOIYT HaXOAMTHCS
B KOHKYPEHTHHIX B3aHMOOTHOLUEHHSIX.

Cdepa peiicTBusi ecTecTBEHHOro 0T60pa
Kak 3JileMeHTapHoro (akropa 3BOJIIOLMH 3a-
TparuBaeT BCe KM3HEHHO BaXKHbIE MPH3HAKH H
cBoOliCTBa 0COGM. Ycrnex B pasMHOXEHHH B
nepeylo ouepenb 3aBHCHT OT oOlleH KH3He-
cnocob6HoCTH ocobM. YpesBbluaiiHO CyllecT-
BeHHO, YyTO OTOOp BCerna uiet no (eHoTHNaM.
Tpuryun omb6opa no ¢eromunam o3Ha4aer,
YTO HEMNOCPENCTBEHHOH TOYKOH TNPHJIOKEHHS
otbopa MoxeT ObiThb JHLL KOHKPETHbI
pesyJIbTaT peasiu3aliy NeHeTHYecKoH HHop-
Malliy B BHJle ONpefesIeHHOro NMpu3Haka WM
cBoiictBa. B deHotune ocoGH OTPaXKaloTCs
0Cco6eHHOCTH reHOTHNa, Mo3TOMY B Hpele Mo-
KosteHu oT6op no eHoTHNaM CBOIHTCS K OT-
6opy onpenesieHHbx reHotHnos. Ho ot6op re-
HOTHNOB TPOMCXOAMT HCKJIOYHTEJIbHO Yepe3
ot6op (eHoTunos. Takasi ABOVCTBEHHOCTb M
CTyneH4aTocThb B IeHCTBHH 0TOOpa onpenenser
Ba)KHOCTL (peHoTHNa M (DeHOTHMHYECKOH H3-
MEHYHBOCTH B 3BOJIIOLIMH.

B pesynbrate pa3BuTHsi TeHETHKH MOJIHO-
CTbIO MOATBEpAKJIOCH Npeanosioxkenue Y. Jlap-
BHHa O TOM, YTO OTOOp MO OAHOMY-€IMHCTBEH-
HOMy TNPH3HaKy MpaKTHYecKH HeBo3MoXeH. B
npouecce pasBUTHSI Kax<Iblil FeH OKa3biBaeTCs

P uc. 10.2. Myraumsa «nonuden» y npo3oduiisl of-
HOBPEMEHHO 3aTparuBaeT OCOGEHHOCTH >KWJIKOBa-
Hus, GOpPMy W pACrOJIOXEHHE KpblILeB, CTPOEHWe
nanok ¥ a3 (u3 A.C. Cesepuosa, 1980)

CBSI3aHHBIM C MHOTHMM fipu3Hakamu. [lposs-
JIeHHe 3TOro NPHHUMNA Ha3blBaeTcs noauge-
Huetll vy naediomponuetl. Ipumepom nieko-
TPOMHOro AeHCTBHS Hac/eNCTBEHHOro H3MeHe-
HHUS OfIHOrO NeHa sIBNAETCH AeHCTBHE MYyTalMH
«noymbeH» y Apo30GHIbL. DTa MyTaLUs OIHO-
BPeMEHHO MeHsIeT XUJIKoBaHue, opMy U pac-
NoJIOXKEHHE KPbUIbEB, CTPOEHHE JIaloK, a3 H
ewe psn npusHakoB (puc. 10.2). Teopus u
npakTHKa MokKasana, 4to edunuyei ombopa
gceeda OKaA36l8aeMCA HE OMOCAbHbUL NpuU-
3HAK UAU CBOLICMBO, 4 BECb 2eHOMUI, BCA
0cobe 6 yeaom. T1pu3Hak okasbiBaeTCsl JIHLLb
TOYKOH NpHJIOXKeHHust 0TOopa.

[Ipu oueHke cdepsl gpelicTBusi oT6GOpa
HANO MOMHUTB, YTO NPH3HAKH, HaXOAALLMeCs
NOZ NMOCTOSTHHEIM KOHTpOJieM oT6opa, NpsiMo H
HEernoCPelCTBEHHO CBSI3aHbl C NMPOLECCAMH, Be-
IYLIMMH K NOBBILLIEHHIO BePOATHOCTH OCTaBJle-
Hust notomctBa. Ho ecTh NpHU3HaKu W CBOMCT-
Ba, BO3HHMKAIOLME B 3BOJIIOLIMH Kak pe3ysibTat
«coot6opa» (puc. 10.3). Takue BTOpOCTENEH-
Hble (C TMPHCTIOCOOGHTEJILHOH TOYKH 3PeHus)
MPU3HAKM H CBOHCTBa MOIYT BK/KYaThCA B
cepy neHcTBusi 0T6Opa JIMLLL ONOCPENOBaH-
HO, B BHAe weliha asmomamuuecku coom-
6upaemelx NPUSHAKOS UNH MeHHHIX KOMIIEeK-
coB. Bo3mOXHO, HakKoHell, YTO B MpoLecce
3BOJIIOLMH MPOH30IET «MepeoLeHKa LEHHO-
cteii» Y OBbIBLUME Cjy4YalHble H HMEHlHe
MeHbluee npycriocobuTeN-HOe 3HayeHHe MpH-
3HaKy CTaHYT OTHHMH H3 BaXKHBIX H HEMNoCcpel-
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Puc. 10.3. MckyccTeHHuli oT60p B cephu Gnakux aunmii Drosophila melanogaster sencs no OAHOMY
npU3HaKy — ronoBol akTeHoCTH camuos (13 J1.3. Kaiinanosa, 1986)

Hanpasaeure 0T60pa Noka3aHo Ha pucyske crpenkodi: HA — Hu3KoaKTHBHAs Jnuus, BA — BblcOKOAKTHBHAA JinHks. B
pesynsTare 0T6opa BCe Nunuy BA oTnuuanucek Ot sinHHK HA no MHOrEM NpH3HakKaM, N0 KOTOPLIM CELHANILHOr0 0T0opa He
Gbl10; YACTOTE BCTPEY aHOMANBHOIO CTPOEHHA GPIOLIKA, YPOBHIO IBMTATE/IBHOH AKTHBHOCTH, MJIOAORMTOCTH CaMOK H dep-
THABHOCTH CAMIIOB, AKTHBHOCTH I0BCHHJBHONO TOPMOHA, KOHLICHTPALIMK MyTALHE, NOBLILIAOWHX K MOHMKAIOLIHX XKH3HECNO-
COBHOCTH, H Ap. DKcnepumeHT, oxsathsiumit 440 nokonexuii, NOATBEPIAHI. YTO OT6Op NO OAHOMY IIPH3HAKY BCEr[a BJICYCT 32

co00i Lwciiy aBTOMATHYECKH COOTOKMPACMBIX MPH3HAKOB

CTBEHHO ToOAXBaThiBaeMbiXx (HJIM YCTpaHsie-
Mbix). [Ipo6nema or6opa Takux NPH3HaKOB H
CBOWICTB CBSI3aHa C UHTEPECHBIMH 3BOJIIOLIMOH-
HHMH SIBJIEHUSIMM — KOppeAaayuel, npe- u
nocmadanmayusanu (cM. rn. 11 u 14).
CyuiectByer ofHO orpaHuyende cgepbl
JefictBusi ot6opa. EcrectBenHbii 0TOOp He
MOXET H3MEHWTh OPraHu3auMi0 Kakoro-Jiméo
BHaa 6e3 noJib3bl Uisi HEro camoro  JiMlib Ha
noJib3y ZipyromMy Buay. Takue H3MeHeHus «3a-
npeleHsl» B MpoOLEeCCe 3BOJIIOLMH CaMuM
MPUHLMIIOM JEHCTBHS eCTeCTBeHHOro otbopa,
MOAIXBATHIBAOLIETr0 JIHLIb NPH3HAKU H CBOHCT-
Ba, ONpefensAllHe YCnex B pa3MHOXeHHH
ocobeil paHHoro Buaa. OTbop 4acTo Hanpas.-
JieH Ha Co3filaHue B3aUMOTPHCNOCOOIeHHH BH-
NOB APYT K Apyry. MHorna Takue npucnoco6e-
HUSl OKAa3bIBAKOTCA YAMBHTEJIbHO TOHKHMH U
CIOXKHBIMH U HUK020a He HanpasAeHol npo-
mus 0arnrozo suda. Onnako otboOp YacTo Be-
JeT K CO3JaHHI0 NPU3HAKOB U CBOKCTB, HEBbI-
FOAHBIX ANS OTAE/NBHOH 0CcOOH M MOJIE3HBIX A5
nonyAsilluk ¥ BHAa B Lesiom (cm. ra. 11).
[TpumMepoM Takoro npucrnocoGaeHust siB-
nAeTcss Tubesb HEKOTOPBIX JIOCOCEBLIX PhIO
cpasy nocie Hepecta. Ilpeanonaraior, uTO
ru6HyLMe pbiGH BHOCAT B BONOEMbI GOJbLLOE
KOJIM4€CTBO OpPraHWyecKoro BeLIEeCTBa, HTO
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crnocoOCTBYeT yCrellHoMY PasBHTHIO CJelylo-
uiero nokoaeuus. /pynnogsie npucnocobre-
Hus — pe3ynbraT [eHCTBHS €eCTeCTBEHHOro
or6opa Ha rpynnu ocobel BHyTpH BHAA.

10.4. Npumepbl geicTBUSA
ecTecTBeHHOro oroéopa

Hayunas ¢ koHua XIX B. HeoQHOKPATHO
MpeanpHHUMANHCh MOMBITKH KCIEPUMEHTAITb-
HOM MPOBEPKH THIOTE3bl €CTeCTBEHHOro 0T60-
pa U HemocpeACTBEHHOrO aHalu3a B MNpPHPOIE
MexaHM3Ma npoTeKaHuss npouecca otbopa.
[pu 3ToM ypanoch HeOnpoBEPXKHMO HOKa3aTb
BO3MOXKHOCTh JieiicTBusi oT6opa (B 060611eH-
HO#i, «JOTeHeTHYeCKOH», TPaKTOBKe) KaK Bbl-
)KuBanue HaubGoJsiee npHCNOCOONEHHbIX OCO-
6eil. OpHako GeaynpeyHble JOKa3arebCTBa
TBOPYECKOro (HanpaBieHHOro) AEHCTBHS ecTe-
cTBeHHOro or6opa OblM NoJyyeHbl JIHLIE B Ce-
pemyite XX B.

HeckonbKo crnelmanbHbix paboT no 3Kc-
nepUMEHTAJbHOMY M3Y4YeHHIO NeHCTBHSI ecTe-
CTBEHHOrO oT6opa MnpoBeleHHl B  KOHLE
XIX— nauasie XX B. NpH BLIAICHEHUH POJH 3a-
LUMTHOH OKPACKH.



Jlnsi 6oromona (Mantis religiosa) xapak-
TepeH BHYTPHMOMNYJSLHOHHLI nosMMopdH3M
M0 OKpPAcKe: CYUIECTBYIOT XeJITbie, 3e/leHbie H
6ypeie ocobu. Ha pacuuiueHHoH OT TpaBbi
nnomanke B 120 M* 6neko-6yporo LBeta na
paccrosiHui | M Apyr OT Apyra K KOJIbILUKaM
ObUIH NpHBA3aHbl GoromMoNbl 6yporo, XKenToro
u 3eneHoro upetra (M.M. Bensier). 3a 12 nneit
onpiTa MNTHUAMH (YeKaHbl-KaMeHKH) Obulo
yHuuToxeHo 60% xenthix, 55% 3esneHbix u
toneko 20% Gyphix GoromosioB (y GyphiX OK-
packa Tesia coBnazgana ¢ ugetom ¢ona). Coor-
BETCTBME OpraHusMa cpejie O6HTaHHs JIOCTHTa-
eTCsl yepe3 YHUUTOXKEHHe MeHee MpHCNocos-
NeHHbIX. BMecTe ¢ TeM oKa3anoch, 4TO 4151 Bhbi-
KuBaHusi TpeOyeTcs KOMIEKC rpucrnocobie-
uuil. B wactHoct, Oblo 3ameyeHo, 4TO 3a-
LLIMTHAs POJib OKPacKH BO3pacTaeT, ec/iM OHa
conpshkeHa ¢ no3oi nokos. bonee nomBuKHEE
0co6u U MPH HANHYMH 33LUUTHON OKPacKH Bbi-
KJIEBLIBAJIHCH NTULIAMH.

Cxonsble onbiTh! eule patee Gbuu MpoBe-
IeHbl Ha apyrux Hacekomblx. E. IlaynbroH
(1898) pacnonoxun 600 kykonok 6abou-
ku-KpanuBnulbl (Vanessa urticae) Ha Kope,
H3rOpOM, CTEHAX U KEJTHIX JINCTbAX KPAMHBLI.
B Tex curyuasx, Korga okpacka KyKOJIOK COBIa-
jana ¢ okpackou ¢oHa, ntulamu 6bUIO YHUY-
TOXEeHO He Gostee 57 % KyKONOK, a8 NPy pasiiy-
yun B okpacke — 6onee 90%.

OnHyM U3 cambiX OGCTOSITEJILHBIX IKCIe-
PHUMEHTaJIbHBIX HCCHIeNoBaHuil npoliecca o16o-
pa 1o cux mop ocraetcs pa6ora B.H. Cykaue-
Ba (1928), nposepeHnast ¢ ogyBaHYHKOM
(Taraxacum officinale). YuutbiBasloch He
TOJIBKO BbDKHBaHHE OTHOENbHBIX ocobeH, HO H
ycnex B pasMHoeHud. OfyBaHuMK, Kak M3-
BECTHO, P23MHOXAETCS U MyTeM MepeKpecTHO-
ro onbuieHus1, 1 nyteM anomukcuca. C onHo# 1
Toil ke Jyxaitku non Caukr-Ilerep6yprom
GbinK BHIOPaHb! TP FeHeTUYeCKH H (PeHOTUITH-
YecKy pasnuyamolivecs (GopMbl: ¢ MeJKopac-
CeYeHHBIMH JiHCThsiMU (THN A), CHJIBHO omy-
weHHble (Tin B) ¥ ¢ ANHHHBIMYE KPaCHBIMH Ye-
pewkamu (Tun B). Pactenusi, BrpallesHbe 13
CeMsH Ka)KOoro Tuna, ObWIH BLIC2XKEHbI Ha
paccrosiiuu 18 u 3 eM apyr ot apyra. [loacuu-
ThIBAJIOCh YHCJIO BLDKHBLUKMX B Pa3HBIX YCJIOBH-
SIX pacTeHuH, YUCJIO LIBETKOB Ha OJJHOM pacTe-
HHUH, YHCJIO CEMSIH Ha COLIBeTHH M Ha PacTeHHH
B UesioM. Pesynbrathl nokasanu, 4To B YCJO-
BUSIX PENKOH TMocaikH HauboJsiee KW3HeCO-
co6ubl pactenus tMna b (rabn. 10.1).

Ta6nuua l0.1. PeayabTaThl 3KCepUMEHTANIb-
HOTO M3yueHHsl AEHCTBHS ecTecTBeHHOro orbopa
y onysanunka (no B.H. Cykayesy, 1928)

Buoru- |Ipouent Buimep3- | Cemennan npo- | OGuwee
Nbl pac- | IUKX pACTeHMH | AYKTHBHOCTb Pac- | uMc/IO
TCHHHA NpH Nocagke | TCHHH NpH peaxod | Cems
NOCAAKE OJIHOrO
ncno | wmeno | P2CTE
HusA,
COUBE- |CEMSH B
PCIKOH | rycToii | TmH, | couse- PO
LT, THH,
LUT.
A 229 |1732 27 70 1890
b 31,1 | 3l,1 38 70 2660
B 10,3 75,9 10 140 1400

Pacrenusi tuna b okasanuce HauboJsee
TUIOAOBUTLIMH MO OOLUEMY YMCJY CeMsiH, XOTs
10 YMCJY CEMSIH B OTHOM COLIBETHH NpeuMyLLe-
cTBo 6bW10 y pacteHuii Tuna B. B skcnepumen-
T€ HCCJIEJOBaHO JEHCTBHE eCTeCTBEHHOrO OT-
6opa B TOM BHJe, B KAKOM OH HacTO BLICTynaeT
B npupofie. OueHka ocobeii npoBoaWJiachk Mo
obllle# X13HeCNoCOOHOCTH (M YHCIy NOTOMCT-
Ba), 2 He Mo OTAEJILHO B3ITOMY MPHU3HAKY, KaK
370 6bIIO B ONbITax ¢ GOroMonaMmu H KyKOJIKa-
mMu Gabouek-kpanuBhull. }O.A. Myananos
noabupan ynaBliHe KpbIbS OT CTPeKo3
(Leucorrhinea quadripunctata), KoTOpBIX
CXBaTHIBaNM B BO3/lyXxe OGejibie TPSCOry3KH
(Motacilla alba). [1pyryio cepuio KpblibeB HC-
CJIeIOBATEb MOJYYHJT OT CTPEKO3, MOHMAaHHbIX
CaYyKOM B Te »Ke Hachl Ha Toii e JjiyroBuHe. [lo
MOJIOBHHE MpOMepPoB KpbuikeB (B © npomepax
u3 12), BinosHeHHLIX ¢ GOMNbLUOH TLIATENbHO-
CThIO, OBUIM HalfieHbl CTaTHCTHYECKH JOCTO-
BepHbIe Pa3Nudusl MeXTy CPaBHHBaeMbIMM Ce-
pusimi. Kpome npoMepoB y4HTHIBaNIOCH HaJk-
yye B KPBUILSIX MEJKHX KayeCTBEeHHHIX Bapua-
1t — deHo. OKasanock, 4TO KpbIbA Che-
JIeHHBIX CTPEeKO3 NOCTOBEPHO OTIMYAIMCH Ha-
nuyveM penkux (eHoB mnsi 3Toro BHaa. Bce
3TO MOXKET 03Ha4aTh TOJNLKO TO, YTO TPACOIy3-
KH B CPEeJIHEM Hallle CXBATbIBAJH YKIOHSIOLUX-
cs1 ocobeii. JlanHbie HabJIIONEHHA 32 CTPEKO3a-
MU XOPOLLO COBNAAalOT € TAKOBLIMM MpPH CpPaB-
HEeHHH JUIMHBI KpbiJbeB OOLIKHOBEHHLIX BO-
poObeB, MOTHOLIMX M BEDKHBLUKX BO BPeMsi OfL-
HOI1 H3 cuAbHBIX 6ypb B Helo-HMopke. ¥ noru6-
IIMX NTHL, KPbUIbsi OBUIM MJIH OYEHb KOPOTKHE,
WM OYeHb JUIMHHbIE, Y BEDKHBLUHX — CpefHe-
ro pasmepa. AHaJlu3 Norajok ywacToi COBBI
(Asio otus) B Ilpegypanie BbISIBHA, 4TO 3TOT
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XULIHHK CeJIeKTHBHO BBIJIABJIHBaeT U3 MOMNyJisi-
uMM  oObIKHOBeHHOH noneBku (Microtus
arvalis) ocobeii, ommMuaouuxea Gosbuiek
MYyTJIMBOCTLIO, C MEHBLUMMH pa3mepamy Tesa U
HeCKOJILKO Ooniee aCUMMMeTPHYHBIM CTPOeHHeM
yepena (E.A. Xupeeuy, 2002).

2TU W ipyrye naHHble NoKa3blBaloT peab-
HOCTb CYLUECTBOBaHHs 0TOOpa Kak rpolecca
angdepeHLMpoBaHHOrO HCTpeGieH s, NPUBO-
JAulero K Hu30MparesIsHOMY pa3MHOXKEHHIO
ocoGeil BHyTpu nonynsiuuii. OnHako 3TH 3Kc-
nepuMeHTHI ellle He MoKa3aliu TBOPYECKoH, Be-
myuwen ponu orbopa B 06pa3’oBaHUM HOBBIX
NPU3HAKOB M CBOMCTB, O3BOJUBLIEH Y. Hap-
BHHY TOJIOXKHTL NpuHLMN oTbopa B OCHOBY
TEOPHH 3BOJIIOLIMU.

10.5. Begywas ponb or6opa
B BO3HMKHOBEHUM HOBEbIX NPU3HAKOR

PaccMoTpuM  HECKONILKO  KNacCHYeCKHX
npuMepoB oT60pa, HauuHas C iBJIeHUA UHOY-
CMPUANbHOZ0 MEAAHUSMA.

B XIX—XX BB. B pasBUTbIX HHIYCTPHAJIb-
HbIX paiioHax NMPOHCXOAMUNO NoTeMHeHHe OKpa-
cku y MHorux Gabouek. Tak, B EBpone B Ha-
crosiliiee BpeMsi 60Jiee yeM y 70 BHIOB Heluye-
KPBWILIX OKpacka HaMeHunach. [Ipuunnb! u me-
XaHU3M 3TOro fIBJEHUA YHaJloCh H3YYHTh Ha
npumepe 6abouku Oepe3oBoil  MALEHHLbI
(Biston betularia), kotopas jiHeM OOBIYHO He-
MOJBUXKHO CHIMT Ha CBETJIOH Kope, CJ/IHBasiCh C
doHom nepesa (puc. 10.4).

B 1848 r. na okpauHe Manuyectepa Bnep-
Bble GbUIM MOHMaHbLI €JMHUYHBIE 3K3eMISPLI
Gepe3oBoii MsAfEHULB! TeMHOrO LBeTa — Me-
JnaHucTbl. Penkasi BHauane MesiaHHCTHYECKas
thopma BrOC/HEACTBHM CTaNa UHTEHCHBHO pac-
MPOCTPAHATECS B MPOMBILJIEHHLIX 3a/bIMJIEH-
HbIX ¥ 3arpsi3HeHHbIX palioHax, BbITecHsisl Ge-
ayio ¢opmy. Temnas popma Gabouek HeoxH-

[NAHHO OKa3aJiaCb MOKPOBUTENLCTBEHHOH (B
CBfI3H C 3a3KONYeHHeM CTBOJIOB [IEPEeBLEB M
IOpPyruX MecT MX AHeBHoro otasixa). Habmone-
HHSl 32 HEKOTOPLIMH HaCeKOMOSIIHBIMH MNTHLA-
MH (CJIaBKH, CHHHLBI M JIP. ) NMOKAa3aly, YTo BAa-
JIH OT NNPOMbILIEHHLIX UEHTPOB OHH BbUABJIH-
BalOT B OCHOBHOM TeMHbIX 6aboyek, a B npo-
MbILLIEHHBIX — Geabix (Taba. 10.2).

JlaHHble TabsmLlbl OTMEYAIOT CYLLECTBOBA-
Hue cubHoro otbopa, Hanpas/eHHOrO MPOTHB
TEMHBIX (QOPM B He3arpsisBHEeHHbIX MeCTHOCTSIX
U NPOTHB CBET/IbIX B 3arpsA3HeHHbIX M 3aKoll-
YeHHbIX paiioHax. PacrnipoctpaHenve menaHu-
cTuyeckod ¢opMmel 6BUIO onpefiesieHo MOJ-
JIePXXKOi eCTeCTBeHHbIM OTOOPOM JOMMHAHT-
Horo reHa carbonaria, OTBETCTBEHHOr0 32
TEMHYIO OKPacKy M CBfI3aHHOIO C U3MeHeHHeM
noseeHus (6aboyku aKTHBHO BbIGHPaJIH TEM-
Hblil hoH cyberpara M OblH MeHee NMOABHUKHbI-
MH).

B pesynbrate KOMMJIEKCHOrO aHalu3a,
NpoBeJeHHOr0 CHCTeMaTHKaMH, PeHeTHKaMH,
3KoJlorami Ha npotskeHuu Gosnee 100 rert,
BrepBbie Oblla HEONpPOBEPXKHMO CJOKa3aHa
sedyuas poae ecmecmeernHozo ombopa 6
BO3HUKHOBEHUN U pacnpocmpareHuy HO80-
20 npusrnaxa. AHanu3 Mexanuama chopmupo-
BaHus HHIYCTPUAJILHOIO MesiaHu3Ma criocobCT-
BOBaJI NnpeBpalleHuio npeacraBienunin Y. Jlap-
BHHa 0 Beyller posiu otbopa B BO3HUKHOBe-
HHH HOBLIX MPH3HAKOB M CBOHCTB M3 IpaBloO-
nono6Ho# runoTesbl B Teopuio. Cefvac Hakorn-
JIeHbl ¥ Apyrue faHHele, CBHAETEIbCTBYIOLIHE O
BenyllleH posik oT00pa npu H3MeHeHHAX Mormy-
NALUA ¥ BHIOB B NPHPOLE.

Bbuti u3yueHbl MHKPO3BOJIIOLIMOHHbIE W3-
MeHeHUs, MPOHCXOAsAlHEe B MONYJFLMAX yXKeH
(Natrix sipedon) na octpoBax 03. dpu B Ce-
BepHO# AMepHKe. Y>KH 3THX OCTPOBOB €JISTCS
MO PHCYHKY TMONEpPeyHbiX MOJIOC Ha 4eTbipe
rpynnei: A, B, B, I'. ¥>xu tuna A GeJsible, y HHX
OTCYTCTBYIOT NoJiochl, y tuna I' nosiocsl Hau-

Ta6nuua 10.2. PeayabTarsl 3KCNEPHMEHTOB MO M3Y4EHHIO HCTPEOIAEMOCTH CBETJIBLIX
1 TemHbIX opm 6Gepe3oBoil NseHHbI B Pa3HbiX paHoHax AHINIHH
(no panuwim B. Kemnyanna, 1956)

Paiion Boinyueno, wr. BbbiuBacMoCTb, % (BbUIOBIICHO YHHYTONKEHO
CBETOBLIMH JIOBYLIKAMH ) (OTHOLLEHHE TeMHBIX
S K CBETNIBIM)
CBETJIBIX TEMHBIX CEBCTJILIX TEMHLIX
3akKornueHHbIH 137 447 13 27 1:2,1
64 154 25 53 1:2.1
He3axkonuyeHHsIH 393 406 13,7 4.7 2.9:1
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Puc. 10.4. Tunnuuas (csernas) gopma ﬁepééosoﬁ nsnenuusl (Biston betularia). mMano3ameTHas Ha CBeT-
Jioi1 Kope LepeBa, TOTa KaK Me/aHHCTHIeCKan dopma 3amersa xopowio (13 I. Cre66HKCa, 1966)

Gosiee BHIpaxkeHbl, THIBL b 1 B 3aHuMalot npo-
mexyTouHoe nonoxehue (puc. 10.5). Jlomu-
HUPYIOLLIMMH BOKPYT 03epa OKasblBaKoTCsl Y2KH
rpynnst I, Ha OCTpOBax BCTPEHAKOTCA TPyNmbl
A, B u B. M3mo6siesHbiMi MeCTaMH OOHTaHus
yKell Ha OCTpOBax CJYXKaT H3BECTHFKOBbIE
cKaJlbl, O6pbIBBI M raneytble otMes. C octpo-
BOB ObWIM B3fATLI ONJOAOTBOPEHHbE CaMKH H
OT HHX MoJy4eHo MoToMcTBO. KaK y B3pOC/bIX
ocobeil, TaK ¥ y OeTEeHbILIEH BCTPe4altCh BCe
tunbi okpacku. OniHako B xapakrepe pacrpe-
JieJleHUsi TOJIOCATOCTH CYLEeCTBOBAJIM pasJii-
yna. Okasanoch, YTO CPefl B3POC/BIX YXKeill
Gonblie ocobeil ¢ MeHee BHIPaXKeHHOH MOJIO-
catoctbio (Tvnbl A u B), yeM cpefiu MONOABIX,
pa3BHBILUMXCSA M3 FIHLL, OTJIOXEHHbIX MOHMaH-
HbIMH Ha OCTpOBaX CaMKaMH. JTO CBsi32HO C
usGupatesbHoil 3JMMHHaUMel 0co0el Ha OCT-
poBax B MOCTIMOPHOHANBLHBI NepPHOA. Ha Ge-
JIBIX H3BECTHAKOBBIX CKaJlaX OCTPOBOB MpeHMy-
lllecTBEHHO BBDKMBAIOT CBeTyible ocobu 6Ge3
noJsioc. [Tonocatasi okpacka OKa3bIBaeTCs 3a-
LIMTHOH B GOJIOTHCTHIX MECTaX Ha MaTepHKe
B6/M3M 03epa. BepoATHOCTL BbIXKHBaHUS MO~
nlocaThix ocobeil Ha OCTPOBax NpHMepHO B 4
pasa meHblle, yeM y ocobel 6e3 noJioc. Pen-
Kasi BCTpeya MOJIOCAThIX YXKeH OOBLACHSeTCs
BO3MOMHOCTBIO HE3HaYMTeNbHOH MHMIpaLMy
MaTepHKOBBIX yx<€ii Ha OCTpOBa, MPHTOKa all-
JieNleli €roJIocaToCTH» B OCTPOBHBIE TMOMNYJs-
LIMH.

OcTanoBUMCS] Ha aHanu3e cJydaeB [eHCT-
BuA OTOOpA, KacaloLlerocsi COXpaHeHMs H YyC-

TaHoBJieHUsl B TONYJsLMAX noaumopdusma
(cM. . 8), T. e. Hanuyus ABYX (WM Gonee)
pasHbX (pOpM, COOTHOLUEHHE KOTOPHIX He MO-
XeT GbITh ONpefesieHo TOJIbKO NpoTeKaHHeM
MyTalHOHHOTrO Mpouecca.

[lepBhill npuMep — aHanu3 BCTpPeyaeMo-
CTH KpacHBIX M YepHbIX (opM IBYTOYEYHOH
6oxbeit koposku (Adalia bipunctata), npose-
neuneiit H.B. Tumodeesnim-PecosckuM ¢ co-
tpymHukamu B 1930—1966 rr. TlogpoGHo
pacemotpen B 1. 8 (em. puc. 8.10)). Jlpyrof
npuMep BO3HUKHOBEHMsi BHYTPHIOMYJIALMOH-
Horo nosuMopdu3ma Noj AEiCTBHEM eCTeCT-
BeHHoro otéopa — pacrnpocTpaHeHHe Ceprio-
BHIHOK/IEeTOYHO! aHeMHH B HEKOTOPbLIX TPOIH-
yeckux paiionax Craporo Ceeta (J1. Ilonumr,
A. Annucon, I'. Huan w ap.) 8 50—60-x ronax
XX B.

CepnoBHAHOK/ETOYHass ~ aHemus — 60-
Jie3db KpOBM, CBsi3aHHas C BO3HMKHOBEHHEM
HaciencTBeHHoro nedekra B MoJieKyJie remo-
rnobuHa,— BelleT K Pe3KOMY CHHXXEHHIO CIO-
COBHOCTH KPOBM MepeHOCHTh KHCJIOPOA. DPHT-
pOLWThI MPH 3TOM fipHoGpeTaloT hopmy cepria.
JIion, rOMO3MrOTHHE MO peuecCHBHOMY TeHy
ceproBHAHOKIETOYHOCTH, MOTHO2I0T B BO3pac-
Te no 2 net. Kasanoch 6bl, NPH TaKoM OTPHL-
TeJILHOM HanpaBjieHHH oTOopa 3TOT reH JoJi-
yKeH 6bul 6bl NABHO MCYE3HYTh H3 MOMYJSILHH.
Onuako Ha camom feste okoio 20% KOPEeHHOro
nacenenus Adpuku, 8—9% werpos B CLUA u
Bpasunuun, 10—15% nacesennsi HEKOTOPBIX
yacteit Mnauu v psina Apyrux CTPaH OKasbiBa-
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Puc. 10.5. Ecrectsennniii ot6op cpenu yxeii (Natrix Sipedon) 03. DpH: Ha CBET/ILIX H3BECTKOBLIX CKANax
OCTPOBOB NMPOHCXOJIUT H3GHpaTeibHasl AMMMHALMS TeMHBIX dopm (o T1. Spauxy u P. Xonmy, 1966)

IOTCH FeTePO3HIOTHLIMK MO 3TOMY TeHy. Takas
BBICOKAsl KOHLIEHTPALlMsl JIeTaNbHOrO reHa B
NpHUPOJie OCTaBaJlach 3arafloyHoil, NoKa He Or-
penesiuiiv, YTO B reTePO3HrOTHOM COCTOSIHHM
reH CeprnoBHAHOK/IETOYHOCTH ONpeesisieT yc-
TOMYHBOCTL OCOGM K Mansipuu. Mansipusi xe,
KaK M3BECTHO, B HEKOTOPHIX TPOINHYECKHX
CTPaHaX Mupa — OfIHA M3 OCHOBHBIX MpPHYUH
CMEPTHOCTH HacesIeHus1.

EcrecteHnuii oT60p, HanpasneHHbl Ha
BLDKMBaHHE M pa3MHOXeHue ocobeill, Nokpo-
BHTEJIbCTBYET HHIMBHIAM, FeTepPO3HIOTHLIM 110
reHy CeprnoBHAHOK/IeTo4HOCTH. B motoMmctee
e reTepPO3UrOTHBIX JIOAEH MOIYT NOSiBAATHCS
FOMO3HIOTBI M0 CEPrOBHIHOK/IETOYHOCTH, KO-
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TOPble OKA3HIBAIOTCS JIETANbHBIMU y)KE B CHJlY
Pa3BHTHS CEPNIOBUAHOKIETOYHOI aHemuu. Tak,
CNIOXKHOe pasHOHanpasJjieHHoe JiaBjieHue o16o-
P2 Ha YCTOHYHBOCTL K MaJISIPHH, C OIHOH CTO-
POHLL, W YCTpaHEeHHe H3 MOMYJSLHMH reHa cep-
NOBHAHOK/JIETOYHOCTH ~— C JPyrod, B Cuay
DEHCTBUSI TEHeTHYECKHX 3aKOHOMEePHOCTel!
NPHUBOAMT K YCTAHOBJIEHHIO YCTOMYHBOrO MOJH-
Mop¢H3Ma.

Mtoro npumepoB Beyliero aeHcTBus OT-
Gopa OnMcaHo B CBA3M C MOBbILIEHHEM YCTO -
YUBOCTH HEKOTOPBIX I'PLI3YHOB W HACEKOMBIX K
ANOXHMHKATaM, 8 MUKPOOPraHH3MOB — K aH-
THOHOTHKaMm. M3BecTHO, uTO 3¢hdexTHBHOCTL
NPUMEHEHHS iaXKe CaMbIX COBEPLUEHHBIX AM10-



XMMHKATOB OBICTPO M pe3KO CHIXaeTcs B
pesyJibTate orbopa ocobel B npejesiax pac
MONyJsiLMil BpeLuTesiell MO YCTOMYHBOCTH K
HuM. Tak, B 1947 r. npuMeHeHHe aHTHKoary-
NsHTa KpoBu — BapdapuHa — B HeOGOJBLIKX
D03aX NPUBOAKJIO Yepe3 5 aHeit K rubesi Beew
3aTpaBiMBaeMoil MONYNsALMM KpbIC. OnHaKo
HeNaBHO OblIO OOHapy»<eHO, YTO HEKOTOphle
KphIChI noOXupalT Bapdapus Ge3 BCAKOro
ppena ansi cebs (cM. puc. 7.2). [losuiwenye
YCTOHUHBOCTH KpHIC K BapgapuHy —— pesyJib-
TaT otbopa M Mocie/dylollero pacrnpocTpaHe-
HHA ocobell, Cay4HaliHO OKasaBLUMXCS HeBOC-
NPUMMYMBBIMM B Mpefesax nomyssiuuu. Tak
BO3HMKJ/A paca KpHIC, HasBaHHasl «CyNepKphi-
camu», NpUYeM BO3HHK/IM OHH Ha OCHOBE He-
CKOJIbKMX pPa3HbIX MyTauMi TMoYTH BO BCeEX
CTpaHax MHpa.

AnanoruyHo nonoxenue npu Gopbbe ¢
«BpeHbIMHY» HaceKOMbiMH. BHyTpu mnorynsi-
MM HAaceKoMble 4acTo OKa3blBaloTCA HEOAHO-
POINHLIMM MO YCTOHYUBOCTH K SAOXHMHKaTaM
(naXke B JIMHHSAX, MOJYYEHHBIX OT OTAEJBHLIX
ocobeil MyX, BBDKMBAEMOCTh Mocjie AEHCTBHS
JIIT kone6aetcs ot 0 no 100%). D12 Hacnen-
CTBEHHas HEOJHOPOIHOCTb CJIY>KHT OCHOBOH
JNS1 TIOBBILLEHHST MX NOMYJALMOHHON YCTOHYH-
BOCTH K siloxuMmukataM. [locsie Bo3neHCTBHA
/OB BbDKHBAIOT JIMILb YCTOHYMBBIE OCOOH,
OHU B pe3yJibTaTte peaju3allud 4acTH MNOTeH-
uMana pasmHoxeHusi (cM. 1. 9) o6pa3syiot no-
MyJIsILMK, YCTOHYKMBLIE K NEHCTBHIO SUIOB.

¥ ycronuuBbix opM o6HapyXKeH psil My-
TalLMil, ONpefessiolluX CHHTe3 QepMeHTa ale-
THJIXOJIMH3CTEpasbl, NpOHCXomMT OTOOp Ha
(UKCaLHIO B NONyJsLMH ajlesiel, BhI3bIBaKO-
IMX pa3pylieHue HHCEKTHLMIa B OpraHu3Mme,
no ¢opMHpPOBaHHIO CTPYKTYP NOKPOBOB, Orpa-
HUYMBAIOLMX NOCTYMJIeHUe fa B OpraHu3M, H
noBeJieHusl, CBA3aHHOTO ¢ u30eraHueM KOHTaK-
TOB C necTuLMIOM. Tak, HanpHuMep, y KOMHAT-
HOi1 MyXxu Gbl1I0 OOHapYyXKeHo 9 pa3HbiX MyTa-
umni (B pasHbIX XpOMOCOMaX), OfNpeAeJISILIHX
YCTOHYHBOCTb K Pa3HBIM HHCEKTHLMIAM.

37y ABNEHUS U3BECTHbBI U MPH NOBBILLIEHUH
YCTOMYMBOCTH MHKPOOPraHHM3MOB K @HTHOMO-
THKaM M IPYruM JieKapCTBeHHLIM Npenaparam.

Y. JlapsuH 4acto paciuupoBbiBai TBOP-
YECKYI0 pOJib €CTeCTBEHHOro orbopa mnyTem
CpaBHEHMS] €r0 C MCKYCCTBEHHBIM 0T6opoM. B
5TOil CBSI3M MHTepecHbl nBa npumepa. Ilep-
BLIiI — ucesnenosanue H.B. Linnrepom Jibhsi-

noro phixuka (Camelina linicola) — cophsi-
Ka B MoceBax JibHa. AHanu3 rnokasal, 4To cop-
HsiKk o6pa3oBaJicsi MOA aeHCTBHeM Oecco3Ha-
TeJIbHOTO eCTeCTBEHHOro oréopa H3 siPOBOTO
peokuka (C. glabrata), pa3BoauMoro B KyJib-
Type Ansi nmonydenusi Macia. CemeHa sipoBOro
PLIXKMKa, KaK M JIIo6oro Apyroro pacreHusi, o0-
Hapy)KMB2IOT HacJIeICTBEHHbIE pasiauyus Mo
peJIYMHe, Macce, LIBeTy, TeMNnam npopacTatysi
u 7. i. CeMeHa sIpOBOrO pbKHMKA 3@HOCHJINCD B
lOCeBHl JIbHA YEJIOBEKOM WJM ecTeCTBEHHBIM
nytem. [lo BHewHeMy BHIY JIbHSIHOV PBIXKHK
CXOeH C JIbHOM: TOHKHH M MSATKHMH cTebeJib,
y3KHe U TOHKHE JIHCTbSI, BbITAHYTHIE MEXIOy3-
Jiusi. OnpIThl NOKa3aJii, YyTo MpPH BLIpallHBa-
HUM SIPOBOTO PbDKMKA B TYCTbIX M YBJI&XKHEH-
HBIX MOCEBaX JIbHa yXKe B MEepPBOM IOKOJIEHHH
oHM npuobpeTalT 0COGEHHOCTH, CBOHCTBEH-
Hble JIbHSIHOMY PbIKHKY (YBeJIH4HMBaeTCsl BbICO-
Ta crebnsi; B NMoceBax JibHa BLICOKHe CTeOJIH
No3BOJISIIOT H36eXKaTh HefoCTaTKa CBeTa). DTH
U3MeHeHHsl XOTsl M He HaclielyloTCsl, HO Orpe-
LeNsiOT BO3MOXXHOCTb COXPaHEHHUsi CXOAHBIX
MyTalmii (B fanbHeileM 3amera gerokonut
eenoxonuamu). Ot6op MyTaHTHBIX ocobei
SIPOBOTO  PLXKHMKa, CJIy4alHHO OKAa3aBLUMXCS
CXOAHBIMH C JIBHOM, NpHBeJ K (hOPMHPOBAHHIO
HOBOTO BHJIa COPHSIKa — JILHSIHOTO PbDKMKA.
Jlpyroii npuMep — ¢(opmyipoanue deHo-
Jlornyeckoro  noauMopdusMa |y morpemka
Alectorolophus noz BiusiHueM CPOKOB H YHCJI2
nokocos. Kak nokaszan H.B. Llunrep, R. major
npeacTaBnsier coboii KOMIUEKC ¢GOpM, OTJIH-
YaoWMXC APYr OT Apyra NpPONOJDKHTENIbHO-
CTbIO XKU3HM M Mopdonorudecky. Ha Hecka-
LHBaeMbIX Y4aCTKax BCTpeyaeTcsa hopma, LiBe-
Tywas B TeyeHue HIOHs — asrycra (A. m.
montanus). Ha yuacTkax, CKallMBaeMbiX B
HIOHe, Y GOJbLIOTO MmorpeMka aHggepeHLHpo-
BaJlaCh paHHecrneJias paca, TOTLa KaK Ha yua-
CTKaxX, CKalUMBaeMbIX B HIOJie,— ro3aHecrne-
nas (cm. pyc. 9.6). Ha nawHe u B nocesax 06-
HapyxeHa copHasi dopma (A. m. apters), Ko-
TOpasi OTJIMYAETCs1 OT paHee YNOMSIHYTHIX He
TOJILKO MOp(hoNoruyecky, Ho H Mo CPOKaM
LIBETEeHHs] U CO3PeBaHHs, HEOCLINaeMOCThIO Ce-
MSIH M T. 4. AHaJOruyHbiii MexaHu3Mm Ipearno-
JlaraeTcsi ¥ Insi 06pa3oBaHus NMOABHIOB A. 71
vernalis w A. m. aestivalis, onHCLIBa€MbIX He-
KOTOPLIMK aBTOPaMH KaK BHIbI.
PaccMoTpenHble npuMepbl AEHCTBHS OT-
Gopa B MPHPONE W 3IKCMEPHMEHTE CBHAETEJb-
CTBYIOT O CyllecTBOBaHMu otbopa W ero pe-
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WaKolled POJIH B CO3aZHUM M PacnpocTpaHe-
HHH Da3JIHYHbIX CBOHCTB H NPH3HAKOB, BIUIOTh
J0 BO3HHKHOBEHMsA HOBLIX BHJIOB.

10.6. 3P dekTuBHOCTL U CKOpPOCTL
AEeNCTBUSA ecTecTBeHHOro oréopa

D HeKTHBHOCTb ¥ CKOPOCTh [EHCTBYSI ec-
TeCTBEHHOro 0T6opa 3aBMCAT B MEPBYIO OYe-
pelb oT BesMYHHH dasnerus ombopa (1. e.
CTeNeHH KOJIMYEeCTBEHHOrO Bo3feicTus ). Jlas
OLeHKH BeJIM4MHbI NaBjieHust oTbopa HeobXo-
AHMMO TO3HAKOMHTLCS C TMOHATHEM aOanmues-
HAA YeHHOCMb 2eHomunda.

B npouecce or6opa nHauBHAyanLHble fOC-
TOHHCTBa KaXXIoro reHoTHIa B NnonynAauuax
OLIEHHBaKOTCA 1O CrnocoOHOCTH fepenaBsaTthb
reHbl Oymywwmm nokonewusiMm. Crnocob6rocmb
CEHOMUNA K BbINCUBAHUIO U 80CNPOU3BE0e-
HUIO NO CPABHEHNIO ¢ OpYeumMLL 2EHOTUNAML
8 NONYAAYUAX HA36/8QEMCA a0anmueHoOL
yenrnocmeto eeromuna. OHa xapakTepusyet
CTerieHb OTHOCHTEJIbHOH MpHCNOCOGNEHHOCTH
reHotuna (W), koropas kosieGnetcsi B npene-
Jax ot 0 po 1. [pu W = 0 nepenaua renetnye-
CKO# MH(pOpPMaLIMK HHAMBKIA ClleflyioleMy To-
KOJIEHUIO OTCYTCTBYET W aJUleJib HcHe3aeT u3
nomyssiupu; npu W= 1 obpasyerca makcu-
MaJIbHOE YHCJIO raMeT C IaHHBIM Hac/ie[ICTBeH-
HBIM TPH3HAKOM (TOJIHOCTBIO peaJM3yIoTcs
noTeHuMalbHble BOSMOXHOCTH K PasMHOMXe-
HHUIO ).

AnanTiBHas LEHHOCTb reHOTHMa onpese-
JIIETCSl BCEM KOMIIEKCOM TEHOB, MO3TOMY
AaXe TeHOTHIbl, FOMO3UIOTHBIE 1O OHOMY H
TOMY >Ke TreHy, MoryT obJsiazaTh PpPa3iH4HOM
anantupHoi  LenHocThlo.  KonumuecTsenHo
aJlaNTHBHYIO LIEHHOCTh BLIPXAIOT B % yacTor
ajuieJie o u nocsie oT6opa, T. €. C YY4eTOM MX
YaCTOT B MOKOJIEHHSX, YTO, B CBOK) OYepefb,
32BHCHT OT Ko3(uLmeHTa orGopa.

Koagppuyuenm oméopa (S) xapakrepu-
3yeT WHTEHCHBHOCTb 3JIMMMHALMM MJIH CHIDKe-
HHE BOCMPOM3BENEHUsI MyTaHTHOTO aJlnens mno
CpaBHeHHIO ¢ ucxonHoil dopmoii. [Tpencrapns-
€T BeJIMYHHY, 00paTHYIO aianTHBHOMN LIeHHOCTH
reHotuna: Bapbupyet ot 1 no 0. Yem Gonblue
a[anTHBHas LIEHHOCTb reHOTHNA, TeM HuKe
Ko3(puLment ot6opa. Ecnu W= 1,108 = 0.
Ecan us 100 ponmBiumxesi oco6eit ¢ onpepe-
JIEHHBIM MPU3HAKOM 10 Pa3MHOMEHHS JOXKHBYT
BCe, 2 C IPyruM npusHakoM — nuuib 99 oco-
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Oeli, TO MOXKHO CKa3aTb, YTO B MepBoM Ciiyuyae
Kosduumuent or6opa pasen 0, a Bo BTO-
pom — 0,01. B npuponHbix ycioBusix kosd-
(puurerT ot60pa OGLIYHO He mNpeBblLIaeT
0,10—0,20, yauie uMeeT MeHblLIHe 3HAYEHUSL.
Koneyno, no otHowWeHHIO K NeTabHLIM MyTa-
LHMSIM, DPe3KO [OHHXKAIOUIMM 2KHU3HEeCcrnocos-
HOCTb OPranuaMoB, ko3¢ duuueHT oTGopa Mo-
et pocturath 1,0.

Koadduunent ot6opa mMoxer Bbipaxkats
K@K Bo3pacTaHue, TaK W yObiBaHHe KOHLIEHTpa-
uuu amnens. B nepeom ciyuyae umeer mecto
Pa3sMHOXKeHHe HOCHTeNiA, BO BTOPOM ~— ero
JIHMHHALMSI.

B npupone oueHka apantusHO# LEeHHOCTH
reHOTHNa MO OTAE/IbHLIM NPU3HAKAM TPOHCXO-
AUT pefiko, o6ktHO oT6op HAeT no KOMILJIEKCY
npH3HakoB. [lns XapakTepuCTHKK aianTHBHOM
LleHHOCTH BCeX TeHOTHINOB B NOMYJISLMK Orpe-
DeNIAT cpedrto npucnocobrerrocme W.
Ona paBHa cymMe 4acTOT reHOTHNOB mocie
ot6opa M onpegessiercst no opmysne Xap-
1 — Baiin6epra (cm. . 8):

W= p'W, + 2pqW, + ¢'W,.

[Tpu 3TOM CpemHIOw MpHCNOCO6IeHHOCTD
OOMMHAHTHOH rOMO3UrOThH! MPUHUMAIOT 32 |, a
NPHCNOCOONEHHOCTE  OCTaNbHBIX F€HOTHIIOB
COOTHOCSIT K Heil B MPOLEHTaX:

lenomunet | Cpednas npucnocobaenrocms
AA W, = W,/W,=1
Aa W, =W,/W,=1—S
aa W,=W,/W,=1—S§,

[lpumensis 3TH GopMysBl U 3Has COOTHO-
LIeHHe TeHOTHNOB OO0 W nocjie otbopa, Jierko
onpenenuts kosdguuueHt orbopa (Tab.
10.3).

HeMm 3HauuTenbHee koadduiment otéopa,
TeM HMHTEHCHBHee OTOOp MPOTUB Kakux-Jubo
FeHOTHIOB, T. €. Bbille dagneHue oméopa.
JlaBnenue otGopa 3a OTPe3oK BpeMeHH Bcerna
MPUBOAMT K JOCTHXEHUIO ONpPEJIEIEHHOr0 Mo-
JIOXKHUTEJIEHOrO pesysibrata (M3MEeHeHHK 4yac-
TOT reHoB). 210 aghhekmusrocme ombopa.

Ot60p ocoGenHo 3¢ dhekTHBeH NPOTHB No-
MUH2HTHBIX MyTaLMil ¥ NPH YCJIOBUH HX MOJIHO-
o BLIP2XKeHHs1 (3KCIPeCcCUBHOCTL) H nposiBJie-
Husl (neneTpanTHoCTb, cM. 8.2). [lpu S = |
NonyJsitysi 38 OJHO NOKoJieHUe u36apJiseTcs




Ta6auua 10.3. Mpumep onpejenenus BeJaHIHHbE koathduumenta oT60pa (S) renoTHNOB

[Nokazarenn TenoTHOL!
AA Aa aa

Yacrora po otoopa | 0,29 0,50 0.25

Yacrora nocne or-| 0,35 0,48 0,17
6opa

Omocifenchias’ | Wyi=10,35/0,26+= 14 | W, = 0.48/0,50 =0,96  |W, = 0,17/0,25 = 0,68
BhKHBEEMOCTE Wo Wi W2

Vo 14/14=10 Voo 096/14=07 1—,.,/;:0,68 /14=04

KoadduuneHt 1,0—1,0=0 10—0,7 = 0,3 1,0—0,4 =0,6

orbopa

OT JOMMHZHTHBIX JIETAJbHbIX MYyTaLMil (puc.
10.6). Hanpumep, OTCYTCTBHE HACBILUCHH IO~
nyJIsiLil YeJloBeKa MyTauued OnHOH M3 bopm
KapJIMKOBOCTH (axomaponnasus) OOBACHAETCA
e OMHHAHTHOCTBIO M YCTPaHEHHEM B pesyJib-
tate or6opa. OcobH, Hecyume €€, yMHpaioT B
paHHeM Bo3pacte, H MO 9TOH MpHYHHE OHa HE
HaKaryiMBaeTcs B NOMYJsALMAX YeJIoBeKa. Or-
6op MpOTHB peLleCCHBHLIX NeHOB H npH HeneJj-
HOM JOMMHHPOBaHHH, HaobopOT, 3aTPyAHEH. B
reTe PO3UroTHOM COCTOSIHHH (riofl «NPHKPLITH-
eM» HOpPMaJIbHOrO (heHOTHIA) OHM YCKOMIBSAIOT
ot neiicteusi ot6opa. Oco6eHHO TPyAHO usba-
BUTbH OT PelleCCHBHBIX MyTaLu#l GoJbliye 110-
[yJIALMH, TAe KX MepeBojl B roMOSUroTHOE CO-
CTOSIHHE TPOMCXOIMT O4YeHb MENEHHO (puc.
10.7).

SdektuBHocTb 0TOOPa, Kak C/EMyeT H3
nauubix puc. 10.7, B 3HayuTeNbHOH CTeneHH

1,00

R Eﬁs
£ 0,83

: oo
) 0,69 1
£ 0,59
s 0,51 |
= 04411
g 039 N
= 0,31
S 0,25 —
£

o 1
> y

0 o s TR e o g S A L
INoxoneHusa

Pué 10.6. OT60p NPOTHB [OMHHHTHOTO (MYHK-
THp) M PELIECCHBHOTO TeHOTHNA ITPH naBeHHH oTOo-
pa S = 1. McxonHas KOHUEHTPALHS FeHOTHIOB PaB-
na 1% (13 H.IL. [Qy6uumnna, 1970)

MyTtauvn, %

33BHCHT OT HCXOJIHOM KOHLIEHTpalMK TeHa B
nonyasituu. [1py oYeHb HH3KHX (I) u oueHb
phicokux (II) KOHLEHTpaLMsX OTOHPaeMoro
npusnaka (rewa) orGop eHCTByeT CAMUIKOM
MenneHHO, TNpu  CpelHHX  KOHLEHTpalli-
X — OYeHb OLICTPO JaXe MNpH HH3KHX 3Ha4e-
nusix Ko3(duumenta ot6opa. PacyeTn noka-
3LIBAIOT, YTO NPY 3HaYeHUH Ko3(ulenTa OT-
6opa, paBHOM BCero 0,01, B nonyssiLMy € 10~
MUHaHTHbIM reHoM A M peleCCHBHLIM @ BO3-
pacTaHue YacroThl NEpBOro rexa noHgeT cle-
gytoumm obpasom (K. TIstay, 1939):

Bospacmanue, % Yucno noKoneHuil
0,1—1 232
1—50 559
50—98 5189
98—99 5070
99—99.,9 90 231
OF . i 1
20}
400 800 1200 1600

Yucno reHepanuii
Pwuc. 10.7. Ot6op mpoTHB NOMHHAHTHLIX (1) wm pe-

LieccHBHbIX (/) MPM3HAKOB NpH HH3KMX M BBICOKHX
oruentpauusx (no B. Jlonsury, 1940)
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3ameTHM, YTO HaHHBlE pacyeTbl 3HAYH-
TEJIbHO YNPOLEHBl, B HHX HE YYTEHO [ABJIeHHe
IPYruX (hAKTOPOB Ha KOHLEHTPaLMIO FeHa B
nonyJssilky (Hanpumep, MyTALHOKHOTO MpO-
Lecca, or6opa no APYrHM KOPpPeMPOBAHHBIM C
H3y4yaeMblM NMPU3HAKOM H T. II.).

Orcyterre or6opa (S = 0) Bpsia au BO3-
MOKHO B NPHPOAHBIX nonynsiusix. Pasnuunbie
FEeHOTHNL! 005A3aTeNIbHO OTJIHYAIOTCS APYr OT
Apyra, ¥ NpH NOCTOSIHHOM JaBJIEHHH JKH3HHU Y
HHX pasHble BEPOSITHOCTH NOCTHXKEHHS! Penpo-
IyKTHBHOTO BO3pacTa.

10.7. OcHoBHbIe POopmbI
ecTecTeeHHoro otbopa

B cospemenHol 3BOMOLHOHHON TeopHH
BONPOC 0 (hopmax ectecTBeHHoro orbopa oc-
TaeTcsi OHUM U3 JIMCKYCCHOHHBIX. Brlnensiercs
Gonee 30 pasnuuHbix opm or6opa. OmHako
OCHOBHBIX (hOpM 0T6Opa B NONYJALHAX TONBKO

Tpu: cmabuiusupyrowud, Jdsurcywul u
ou3pynmMuUBHsiILL.
Crabunusupyroumii =~ ot60p — ghopma

ecmecmeenHoeo ombopa, HanpasreHHas
Ha noddepscarue U nOBbILLEHUE YCMOLYL-
60CMU peaiusayull 6 nonyaayul cpecHezo,
paree cr0cuBULe20CsH 3HAYEHUA NPU3HAKQ
uau ceoicmaea. Ilpu craGunuaupyloLem ot-
Gope NpeHMYyLIECTBO B Pa3MHOMEHHH TOJy4a-
0T 0COOH CO CPeJIHHM BBIDAXKEHHEM MPH3HAKA.
Ita hopma 0T60pa KaK Obl OXPAHSIET H YCHJIH-
BaeT YCTAHOBHBLUYKOCSI XapaKTePHCTHKY NPH-
3HaKa, yCTpaHsisi OT Pa3MHOXKEHHSsI BCe 0cobH,
(eHOTHNHYECKH 3aMETHO YKJIOHSIOILHECH B Ty
WJH JIPYTYIO CTOPOHY OT CJIO>KHBLUEHCS HOPMBI
(puc. 10.8).

HeiicTBue  craGunuaupylomero or6opa
MOYKHO MOSICHHTL Ha MHOTHX npuMmepax. Tak,
nocjie cHeronana ¥ CubHbIX BeTpoB B Cesep-
HO¥ AMepuKe GbuIO HaiieHo 136 nosy»<uBbIX
JOMOBBIX BOpoObeB (Passer domesticus); 72
M3 HHX BbDKMNH, a 64 noru6au. ¥ noruGuumx
NTHL GBWTH OYeHb JVTHHHBIE M OYeHb KOpPOT-
ke Kpblibsi. Ocobu co cpegnumu — «HOp-
MallbHBIMH» — KPBUIbAMH OKa3anuch GoJiee
BBIHOCJIHBBIMH.

Hpyro#i npumep — pasmepsl u dopma
UBETKOB Y 3HTOMODHABHBIX pactenuii. Mcene-
JIOBaHHe BETPO- H HACeKOMOOTBUIAEMBIX pac-
TeHHH NOKa3ano, Y4To pa3meprl U (OpMa LBeT-
KOB y 3HTOMO(HJIBHBIX pacTenuil 6ofee cra-
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OHJIBbHBI, Y4EM Y aHeMO(HIILHBIX. YCTOHYHBOCTD
LBETKOB 3HTOMOGHIIOB 06yC/OBNeHa conps-
YKEHHOH 3BOJIIOLHEH PACTeHME H HMX ONBUIHTE-
Jiel, «BBIOPAKOBKOH» YKJIOHMBLIMXCS (hOpM.
[lImenb He MOXKeET NPOHHKHYTD B CIMLIKOM y3-
KHH BEHUYHK LIBeTKa, X060TOK 6abouKy He Mo-
JKeT KOCHYTBCs! CJIMUIKOM KOPOTKHX TBIYHHOK Y
pacTenuil ¢ IIMHHBIM BeHuHKOM. Tonbko pac-
TeHHH C LIBETKAMH, CTPOIO COOTBETCTBYIOLLMMH
«CTaHpapram», BbIpaGOTaHHBIM B TeyeHue
MHJTHOHOB JIET COBMECTHO# 3BOJIIOLHEH LBeT-
KOBBIX pPacTeHHit W HACEKOMBIX-OMNBUIHTENeH,
MOTyT OCTaBHTb NOTOMCTBO. Ma3Bectho, utO
00bIyHO HauGosbllee YHC/Io 0Co6el B KAKION
nonyJsisiluy - o6najaer cpeaHer BBIPAXKEHHO-
CTBIO J1I06Oro NpH3Kaka. AToT (pakr, NoATBep-
XKIEHHBIH MHOTHMH TBICSYAMH HCCJIeOBAHMII
pasHoo0pasHbIX MPH3HAKOB, C/IYXKHT KOCBEH-
HbIM I0OKa3aTeNIbCTBOM BCeOOLLHOCTH AeHCTBHS
crabuiusupyolen ¢opmer oT6opa.

OmuH U3 pesynbTatoB geHcTBHS CTAGHIH-
3upyrolllero ot6opa — GHOXMMHYECKOe eHH-
CTBO («OLOXUMUYECKAA YHUBEPCANLHOCTNDS)
MH3HH Ha 3emne. Tak, aMHHOKUCJIOTHBIN CO-
CTaB HH3LUHMX MO3BOHOYHBIX H YEJIOBEKA MOYTH
OIIHH M TOT ke, MOYTH OJMHAKOB COCTaBR (hep-
MEHTOB y Pa3HbIX PacTeHui U T. 1. Buoxumuue-
CKHe OCHOBBI 2KH3HH, BO3HHKILHE HA 3ape GHO-
JIOTHYECKOH 3BOJIIOLMH, OKA3aJHCh HAJEMKHDI-
MH JUIsi BOCTIPOM3BEIeHHS! OPraHH3MOB HE3aBH -
CHMO OT YPOBHs HX opranusauus. O6 3BoJH0-
LIMH XMMHYECKOr0 COCTaBa »MBBLIX OPraHH3MOB
HepeaKo MoBOPAT Kak 0 «TeMe C HeGoJbUIHMU
BapHaLMAMH», YTO NMOPOH AaXke HCNOJb3YeTCst
JUisl IOKa3atesibCTBa OTCYTCTBHS 0T6Opa BOOG-
ute. Ha camom niene B 3toM nposisnsietcs peii-
cTBHE CTabuiH3upyoLero otéopa.

Crabunusupyiowas ¢opMa or6opa B Te-
YEHHE COTEH ThICHY H MHJUIHOHOB NOKOJEHHE
oGeperaeT BHIbl OT CylUeCTBEHHBIX H3MeHe-
Huil. OHa fieficTByeT IO TeX Nop, NOKa yCJoBHs
»KH3HHW, NPH KOTOPHIX NaHHBLIH NPH3HAK HIH
CBOHCTBO BLIpaGOTaHO, CYLUECTBEHHO HE Me-
wsttorcs. CraGunusmpyiowasi ¢opma orGopa
obeperaeT HOpMy OT Pa3pyIAIOLLEr0 BJIHSIHHS
MYyTalUHOHHOrO mnpouecca. Be3 Hero He 6b0
Obl YCTOHYHBOCTH B XKHBOH npupozie. B stom
COCTOHMT Ba)KHasi KOHCepeamusHas poab ec-
mecmeerHo20 ombopa, neobXxoaumas Takxe
JUlsl COXPaHEeHHS! ¥ YCHJIeHHST Pe3yJIbTaTOB [IBH-
Kyulei dopmel oTGopa.

HeoGxommo ewe pas nomsepkuyTts apa
acrnexkTa JAEHCTBHA CTaGHIH3HPYIOLIEro OT6O-



Puc. 10.8. Cxema JieiicTBus cTaGunuaupyioweit (A), asmxywer (B) w auspyntusHo# (B) ¢opm ecrecTseH-
Horo ot6opa (no H.B. Tumoceesy-Pecosckomy 1 ap., 1977)

F, — noxonennsi. Ha nonysisiMOKHBIX KPHBBIX 3alUTPHXOBAHB! 3JHMHHHPyeMmble BapHanThl. Beanunna nyrw npx orGope
BHYTPH MOKO/ICHHS COOTBETCTBYET LUMPOTE HOPMbl PEakiHi MO IAHHOMY NPH3HAKY

pa. C onHo#l CTOPOHBI, HEFaTHBHLIN ACMeKT,
T. e. 3JUMHHALMA BceXx ocobel, OTKJIOHA-
LIMXCA OT «CTaHAAPTHOro» (PeHOTHIA;, MHOTAA
31a (hopma 0T6Opa ONpeeNsAeTCst Kak Hopma-
ausyiowutl om6op. C npyro#l cTOPOHBI, MOX-
HO BBYIEJIHTb M MO3WTHBHBIA acrekT crabuiiu-
3upyollero or6opa, KOTOpbIH 0003HaYaeTcs
TepMHHOM Kararusupyrouwuii ombéop (K.
Yomiuurron),— 0T60p HHAMBHIOB C T'€HAMH,
cnocoGHBIMH CTaGHIH3HPOBATh MPOLECC OHTO-
rexe3a W CHHXaTb €r0 YyBCTBHTEJIbBHOCTb KO
BCSIKHM MOMeXaMm ( BHYTPEHHMM H BHeLIHHM). B
NoNyJsiMsAX MOTYT NOSIBJATLCH TEHBl, NOHH-
aroLHe »Ku3HecnocobHocTs henoruna. B Ta-
KHX Calydasix oT6op 6yneT HanpapJeH B NOJb3Y
ocobeil C KOMIUIEKCOM TeHOB (cCynepreHos),
o6ecneyHBaloIHX YCTOHYHBBIH X0 OHTOreHe3a
u cnocobHocTh K Mopuukauusiv. Kakas u3
neyx ¢opm crabuausupyroulero oréopa (Hop-
MaNH3YIOILMil HITH KaHANH3HPYIOLUHH) OKaXeT-
csl BaXKHee, 3aBHCHT OT HHTEHCHBHOCTH NPHTO-
Ka HOBBLIX reHoB B nonynasiumio (9. Maiip).

Jemxywmui ot6op. Jeuxcyujei (uin Ha-
npaeneHHol) ¢opmoii ombopa NpuHAMO
Hasbilsame  ombop,  cnocobcmeyouui
cosuely cpeOHeeO 3HA4EHUS NpU3HAKA UAU
ceoticmea. Takon oT6op crnocoGCTByeT 3aKpe-
MJIEHHIO HOBOH HOPMbl B3aMeH CTapoH, NpH-
wesell B HeCOOTBETCTBHE ¢ yC/oBusimH. Ks-
MeHEeHHe NPHU3HAKA NPH 3TOM MOXKeT MPOHCXO0-
IMTh KaK B CTOPOHY YCHJIEHHS, TaK H ocjiabJie-
Husl. DOJIBLIHHCTBO NPHBOAMBUIKXCSI paHee
NPSIMbIX H KOCBEHHbIX JIOKa3aTeJbCTB €CTeCT~
BEHHOro 0T60pPa OTHOCHTCH HMEHHO K JIBHXKY-
el  (opme, OTPaXKAIOLLEH KIacCHYeCKoe,
[LApPBHHOBCKOE, MOHHMaHHe CYyLHOCTH otbopa.

Yrpara npH3Haka — OOBIYHO pe3ybTar
JelicTBusl BHXKyLLElH (opmbl ot6opa. Hanpu-
Mep, B YCJOBHAX (PYHKUHOHANbHOH HENpPHIO/-
HOCTH OpraHa (HJii ero 4acTH) eCTeCTBEHHbIH
or6op cnocoGeTBYeT MX pellykKUMH. YTpara
KPbUIBEB Y YacTH NTHLL H HACEKOMbIX, NajbleB
Y KOMBITHBIX, KOHEYHOCTEH y 3MEH, r1a3 y ne-
IUEPHBIX HKHBOTHLIX, KOPHEH H JIHCTBEB y pac-
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TeHHil-Napa3uToOB — MPHMEPHI JEHCTBHs [BH-
Xylllero ot6opa B HanpabJ/ieHHH PeIyKLHH Op-
raHoB. Marepuan il neHcTBusi otbOpa B Ha-
npaB/leHiH PeyKLMH OpPraHoB JOCTaBJsieTcs
pa3HOro pofa MyTalMsMH, KOTOphle BelyT K
JIe3HUHTErpaLyiy OpPraHi3Ma H HapyLIeHHIO CHC-
TeMbl ero Koppeasiumit (em. ri. 14).

Bbina 3KcrnepHMEHTaNbHO H3yueHa BO3-
MO>KHOCTb M3MEHEHHs! YHC/Ia LUETHHOK Y JIPO-
so¢uner (Drosophila melanogaster). Ha-
npasJieHHblil 0TGOp yepe3 30 nokosieHu# B Oi-
HOPl JIMHMM CHH3MWJ X YHco ¢ 32 1o 25, a B
apyroii (nocae 20 nokoJieHuit) MOBLICKN 10
45—50 wr. (cm. puc. 9.1). IenerHueckui
aHanuM3 MyX HOBBIX JIHHHH MOKAa3a/Jl HACNEnCT-
BEHHYI0 OGYC/IOBJEHHOCTh BHOBb BO3HHKLUHX
ocobeHHoCTel. B 3KcnepuMeHTaX ¢ TeM ¥Ke
BHIOM PO30(hHIIBI OKa3aHa BO3MOMKHOCTD 3a-
METHOrO NOBBILIEHUS XOJIOAOYCTOHYHBOCTH M0-
cie otbopa. Tak, y HCXOOHOH JIMHHH [TPH TEM-
nepatype 0 °C pepxuBano Juwb 28% uerbl-
pexaHeBHbIX JuunHOK. [locne 30 nokonewwii
or6opa misi nHuKKOK Temneparypa 0 °C npe-
BpaTHIachk B (GaKTOp, CTUMYJHPYIOLLUMH Pa3BH-
THe. ITOT NpOLECC XapakTepeH B NpHPone;
YacTo MepBOHAYANbHO BpeaHbli (akTop NpH
ero MOCTOAHHOM JIeHCTBHH TNpeBpaliaercs B
(hakTOp HOPMANBLHOTO pa3BHTHA. AHANH3 NOKa-
3all, 4T0 XOJIOROYCTONYHBOCTD B 3KCNEPHMEHTE
BO3HHK/IA He B pe3yJsibTate PacnpocTpaHeHwHs!
€IMHMYHON MYTalMH, BbI3BAaHHOM [EeHCTBHEM
XOJIOa, @ B pesysibrarte AeiCTBUS ABHXXYLUEro
or6Gopa B npeieniax reTeporeHHok MomnyJsuHH.

JinapynTHBHbBIH 0T60p. ITa hopma 0160-
pa cylllecTByeT B TeX CJyyasiX, KOTAa HH OJiHa
M3 TPYNI FeHOTHIIOB He MoJyyaeT abCoJoTHO-
ro npeMMyLecTBa B 6opbOe 3a CyllleCTBOBaHHe
H3-32 pa3HoO0pasusi YCJOBHH, OJHOBPEMEHHO
BCTpeyalouIuXcsi Ha OfnHOH TepputopuH. [pH
3TOM B OIHHX YCJOBHSIX 0TOHpaeTcst OAHO Ka-
YeCTBO NpH3HAKa, B APyrux — mpyroe. Jlu3-
PYNTHBHBIF OTGOp HanpasJjieH NMPOTHB 0coGeH
CO CPeIHHM H NPOMEXYTOYHLIM XapakTepoM
NPH3HAKOB M BEJIET K YCTAHOBJIEHHIO NOJHMOP-
¢u3ma B npenenax nonynsumi. [lonynsuws
Kak Gbl € pa3pbIBaeTcsi» Mo JaHHOMY MPH3HAKY
Ha HECKOJIbKO rpynn. [To3ToMy HM3pynTHBHbIH
oTOOp Ha3LIBaeTCsl TaKXKe Pa3pbiBAIOLUMM HITH
pacunensiiolmM. Mtak, ouspynmusHol Ha-
3vieaemcesn gopma ombopa, brazonpusm-
cmeyrouas boree wem 0OHOMY heHoOmuUNY U
Oelicmesyiowas npomus cpeoHUx NpomMescy-
mouHeLx hopm.
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Bo Bcex ciyuasx nouMopguama neHcTBO-
Basi oT60p au3pynTHBHOH (hopmbl. PaccmoTpum
npuMep HEeHCTBHsI TaKoro orGopa Mo 3akper-
JIeHHIO NOJHMMOp(H3Ma NO OKpacke PaKOBHH Y
semnsnon ynutku (Cepaea nemoralis). Dty
YIMTKH Pa3fiHyaloTcst Mo KOJMYeCTBy NoJsioC Ha
PaKoBHHE M CTENeHH NHIMEHTHPOBAHHOCTH
BXOJIHOTO OTBEPCTHS PAKOBHHBI B 3aBHCHMOCTH
oT okpacku ¢ora. Tak, B Jiecax, rze Mo4Bbl KO-
PHYHEBOTO LIBETa, yallle BCTpeyalTcs 0CoOH ¢
KOPHYHEBOH H PO30BOi OKPACKOH PaKOBHH, Ha
ydacTKax ¢ rpy6oH H »KesiToH TpaBoi npeotJa-
paet entasi okpacka u T. n. IlonoGueie pas-
JIHYKsl B OKpacKke PaKkOBHH ABHO MPHCNOCOGH-
TeJIbHbl, TAK KaK MPeIOXPaHAIOT MKUBOTHBIX OT
ucrpebnenust nruuamu. [losumopgu3m yauToK
N0 OKpacke —— pesysbTar JeHCTBHS [H3pYT-
THBHOIO 0TOOpA NMPOTHB CPeNiHeH HOPMbI: e~
Hasl MOMyJisilHA PacnanaeTcd Ha HeCKOJbKO
(hop™ ¥ HH OfHA H3 HHX He HMeeT peLlaKollero
npeuMyLIecTBa Mepej IPyroH.

O6umin peayabrar AW3PYNTHBHOrO OTGO-
pa — ¢GopMHpOBaHHE  2emepo3uzOMHO20
noaumopgudma. Pesynbrar AU3PYNTHBHOIO
orGopa (1 BO3HHKHOBEHHE €ro) MOXHO Npel-
CTaBHTh B BHIE COBMECTHOTO H MnorepeMeHHO-
ro JeHCTBHS BeMyLLero W CTaOMJIM3HPYIOLUEro
ot6opa.

Hpyrue ¢opmbl ecrecTBeHHoro orbopa.
Kak y»xe roBopuioch, K HacTosileMy BpeMeHH
BBIIEJIEHO HECKOJIBKO JECATKOB Pa3HbIX (POPM
€CTeCTBEHHOro 0TOOpa, CBAI3AHHBIX € OTHEJb-
HBIMH CrieLH(HYEeCKHMH CTOPOHAMH NeHCTBHSA
enuHoro, BceoOuero («napBHHOBCKOMO») ec-
TECTBEHHOro 0T6opa. PaccMOTpHM HEKOTOpLIE
H3 HHX.

Yacro oKasbiBaeTcs Tak, UTO OonpeesieH-
HbIH PEHOTHN HMeeT CeJIeKTHBHOe IpeHMylle-
CTBO TOJIKO TOTJ@, KOMIa OH PEIOK B NOmnyJs-
LMK, 1 HEMEJJIEHHO TepsieT 3TO MpeHMyLIecT-
BO, OKa3aBLUKCh B H30OBITKe. DTO THIHYHAs! CH-
Tyauust JeHCTBHA 4aCMOMmMHO-3A6UCUMOZ0
ombopa. VIMeHHO Noi ero KOHTpoJieM HaXo-
JSITCSl MHOTHe TNPH3HAKH TMOKPOBHTEJIbCTBEH-
HOI OKpPAacKu THNMa MUMHKPHH (Hanpumep, NpH
anocmamu4eckonx ombope — OgHOH  H3
¢)OpM YaCTOTHO-3aBHCHMOro 0TGOpa — MOJH-
MOp(H3M B NOMYJsLMH XKEPTBbl MOXeT Moj-
JIEPXKUBATLCS H30HpPATENIbHBIM XHILHHYECTBOM,
HanpaB/J€HHBEIM Ha O0oJiee MHOrOYHC/IEHHYIO
Gopmy).

Korna B laGopatopHOii NOMyJIsiLMH APO30-
(hus1 MEHANOCh COOTHOLIEHHE CaMLOB, Bery-




UHX CBO€ [POHCXOXKIEHHe W3 JBYX Pa3HbIX
NPHPOAHBIX NOMYJSALHH, CaMLibl, OKA3aBLIHECsH
B MEHBUIHHCTBE, y4aCTBOBANH B CNapHBaHMIX
HeNpOoNnopUHOHAJILHO 4Yallle CaMLOB, COCTaB-
Jawumx 6onbwHHCTBO. Bo Bcex nopoGHBIX
cy4asix npHcrnoco6JieHHOCTh reHotHna (T. e.
NONOXKUTEeNbHOe paBneHue ot6opa) Oyumer
(hyHKuUMEH YaCTOTH! 3TOTO TeHOTHMNA.

Jlpyrasi Gosbluasi rpynna npHMepoB fiei-
CTBH$ €CTECTBEHHOro oT60pa cBA3aHa ¢ BbIGO-
pPOM OHOH M3 JBYX MIABHBIX CTpaTerdHd pas-
MHOXeHusl: JIHOO KOpOTKas MNpPOAOJIIKHTENb-
HOCTb »KHM3HH, PAHHAS NOJIOBAst 3PeIOCTh H Or-
POMHOE YHCJIO NOTOMKOB, JIMGO JiHTENIbHASA
»KH3Hb 0OCOOH, MNo3aHee HACTYIJIEHHEe 3peJio-
CTH, HeboJblLIOe YHCIIo NoToMKoB. M B mepeoM
(r-crparerus M COOTBETCTBEHHO r-ot6op), 1 BO
BTOpOM CJly4ae (K-cTparerdsi 4 COOTBETCTBEH-
HO K-o1Gop) HOCTHraeTcsi B KOHEYHOM HTOre
coxpareHue nonynsuud. [Ipu r-orbope Gounb-
Lias YacThb 3HEPreTHYECKHX 3aTPar BHAA MIET
Ha MNOsIBE€HHE CPABHHTENIBHO MHOTOYHC/IEHHO-
ro notomMcTBa (OGHIYHO B HECTAGHIBLHBIX YCJIO-
BuAX), npu K-orGope — Ha BLDKHMBaHHE HC-
XOJTHO HEMHOIOYHCJIEHHOIO MNOTOMCTBA (06bIY-
HO B CTabHJIbHBIX YCNOBHSIX cpelbl). Pacemor-
perHble (popMbl 0TOOPa MOTYT GBITH HA3BAHBI B
o6uieil JopMe nAomMHOCMHO-3a8LUCUMbBIM OT-
6opom (7. e. 0OT6OPOM, CBSI3AHHBLIM C TWIOTHO-
CTBIO HAcesieHust NOMYJSILMH).

M3 npyrux Gonee wacthbix ¢opm otGopa
ynomskeM Oecrmabuausupyowuii  oméop
(A.K. BensieB) u ombop mecmoobumarus.
I'lon nectabunusupyioipm 0T6OPOM HMEETC s B
BHIy paspyuleHHe KOPpPeJIATHBHbIX CBsi3eH B
OpraHu3Me NpPH MHTEHCHBHOM oTGoOpe B Ka-
KOM-TO OMpefie/IeHHOM HarnpaB/eHuH. TakK, Ha-
npumep, oT60p Ha yMeHblleHHe ArPecCHBHO-
CTH Y XHILHBIX 3Bepeil B HeBOJle BElET K 1ecTa-
OUNH3ALHH UMKIA PA3MHOXKeHHS (IKHBOTHbBIE

MOryT pasmHoxKatbcsi Kpymbiii ron). [locnen-
HAA (hopMa oTGOpa MOXKeET GbiTh NPOMIIIOCT-
PHPOBaHa TaKHM MPHMEPOM: CaMKH ABYX GJIH3-
KHX BHROB npo3ogua I'aBaiickux ocTpoBoB oOT-
KJA[bIBAOT fAHLA HA OHOM H TOM K€ BHJe
pacTeHui, HO CaMKKH OJHOTO BUAA OTKIAMbIBa-
10T AHYKH HA TE€HEBOH CTOPOHE pacTeHHsi, TO-
rja Kak JPyroro — MCKAIOYMTENIbHO Ha COJi-
HeyHo#H cropone. OT60p MectooGHTaHHil Orl-
pesensier GoJiee MOJIHOE HCMOJB30BaHKHE MPO-
CTPaHCTBA GJIM3KHMH CHMNATPHYECKHMH BHA-
MH (BeJieT K YBeJIHYEHHIO CYMMbL HCUBHL, KAK
o6pa3sHo 3ameTn B cBoe Bpems Y. JlapBuH, He
BHIIENIABUIHE HUKAKHX CrielHalnbHbIX (GopM ec-
TeCTBEHHOro oT60pa, HO B CBOMX paboTax npo-
30pPJHBO ONHUCABLUKH NPAKTHYECKH BCE OCHOB-
Hble (QOpMBI feHCTBUS 0TOOPE).

10.8. NMonosoii oT6op

Ecmecmeettoil ombop, Kacaroujuiics
npus3HaxKos ocobeil 00HO20 nona, HA3LIBA-
emcsa nonosovim ombopom. O6LNKO NOJNOBOR
oTGop BBITEKaeT W3 GOPLOBI MEXIy camuamu
(a B Gonlee pemkHX Ciyyasx — MeXIy CaMKa-
MH) 32 BO3MOKHOCTB BCTYNHTH B Pa3MHOMKe-
HHE.

Teopus ecrectBeHHOro 0T60pa 06 bsICHAET
¢axtbl nonoBoro mumopguama (puc. 10.9).
Kasanoch 6bl, sipkasi OKpacka camiiOB MHOTHX
NTHL, 3a3bIBalOlHe GpauHble KPUKH H CIIeLH-
(hHyecKHe 3anaxu CamuUOB HEHCTBYIOT Aema-
CKHpYIOLe, HO OHH UMEIOT CMBICJ] Jisl PA3MHO-
HeHusl, IIsi ycnexa B noJioBom otbope, Tak
KaK NOBHILIAIOT BO3MOXHOCTH y4acTHsi B BOC-
NPOH3BeNleHHH MOTOMCTBA. ¥ CaMIOB CHJIbLHO
pasBHTBl OpPYAHsi JUisi TYpHHPHOro Gos (pora,
KJIBIKH, WMOPHL U T. N.). DTH Opranbl BHayalle
BOSHHKJ/IH KaK CPEJICTBO 3alUMThl B X0€ GOpb-

Puc. 10.9. INpumep nonoeoro aumopguama B crpoenuu npuMartos: A — ronosa camiua socaya (Nasalis
larvatus), b — ronopa camua Tamapuua (Saguinus mystax). Ycbl U HOC B 3HAYUTENLHO MEHBLUEH CTeneuu
pa3suThl Y CaMOK 3THx Buaos (M3 A, Tloptmana, 1967, AA. Ilapamonoea, 1978)
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Obl 34 CyLUECTBOBaHHe, a 3aTeM «IOJIXBATLIBA-
JIMCH» MOJOBHIM oT6opoM. B nosoBom otGope
GONBLIYI0 AKTHBHOCTH OOBIYHO TMPOSIBJSIOT
camubl, Y4TO BbIpaXkaercsi B 60X, NeHHH, yXa-
YKMBAHUH, IEMOHCTPATHBHOM noBeneHuH. Hau-
GoJiee aKTHBHblE CaMmubl Yallle 3aHHMAaKT TH-
NUYHbIEe AJI51 BHAA TEPPHTOPHH H T€M CaMbIM Y
HHUX GoJibl€e LIAHCOB HANTH CaMKy [Uisl CnapH-
Banus. Pa3Burhe sipKO¥ OKPaCKH W MpHBJeye-
HHe BHMMAaHHs K camilaMm B nepuox 6payHoro
Ce30Ha [Uisi BHIA BLIFOAHO B LEJNOM, TaK Kak
CaMKH OCTalOTCH B OTHOCHTeNIbHOH Oe3onac-
HOCTH B TPYIHLIH H OTBETCTBEHHBIH TMepHon
YKH3HH, CBSI3aHHBIH C OCTaBJIEHHEM MOTOMCTBA.

[TonoBo# 0T60p — He CaMOCTOSTeJIbHbIH
(haKTOp 3BOJIIOLHH, @ BCEro JiHUb YaCTHLIH
c/yyail BHYTPHBHIOBOIO €CTeCTBEeHHOro oT00-

pa.

10.9. UnguBuayanbHblii U rpynnNoBoM
oTbop

EcrecTBeHHbl# 0TOOP noapasnenstercsi Ha
MHAMBHIyaNbHbIE | rpynnosoil. HHOusudy-
arvubii ombop ceodumca Kk oupgeperyu-
ANbHOMY PA3MHONCEHUIO OMOCALHOLLX OCO-
beil, obnanawlux npermyluecTsamu B Gopebe
34 CyLLeCTBOBaHME B npefesiax MOMyJ/sLHH.
MnauBrayanbHel 0TOOP OCHOBAH Ha COPEBHO-
BaHuK ocobeli BHYTPH NOMYJIALHH.

EcrecrBennblii ot6op, «nepepabarbiBast»
HE3HAYMTEJIbHbIE HAC/e[CTBEHHbIE pPa3JHYus
ocobeli U «CKaaiblBasg» HX B OMNpeJesieHHOM
HanpaB/ieHHH, Crnoco6CTBYeT NOCTENeHHOMY
OTK/IOHEHHIO MOTOMKOB OT npezkoB. JloGbie
TMPU3HAKH K CBOHCTBA BUIOB H GoJiee KPYMHBIX
TAKCOHOB (POpMHpYIOTCSt B npouecce 0T6opa
ocobeii Ha OCHOBE OLEHKH HX HHIHBUIyalbHBIX
pa3nuyuii. Ha 3T7oM nocrosinHoM (oHe HHIH-
BHIyasbHOro 0T60pa B MpHpPOsie H OCYLIECTB-
NSIeTCs 2pYnnosoil omoop — npeumMyiyech-
seHHoe pasmnodcerue ocoberl Kaxoi-aubo
epynnet.

[1pu rpynnosomM orGope B 3BOJIOLHH MO-
TYT 3aKpennsTbecsl NPH3HAKH, ONaronpusATHble
JUIsi CPYTINBI, HO He Beeraa GaaronpusiTHble st
ocoGeii. B rpynnoBom orGope rpynnbl ocobek
COPEBHYIOTCS JIPYT € APYroM B CO3[IaHHH H MOJ-
NEPXAHHKM  LEJIOCTHOCTH HaJ0PraHH3MeHHBIX
CHCTEM.

Poncreennble 0coGu 06aanaT 66JbLHM
CXOJICTBOM TI€HOTHIIOB, Ye€M HEepOACTBEHHBJE.
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[lostomy ecin Kakoi-JHOO INPH3HAK Y 4acTH
POACTBEHHLIX oOcobe#i OyHeT CO/eHCTBOBAThL
BbIXKHBAHHIO OJIMXKHHX, TO TAKOH IMPH3HAK MO-
JKET 3aKPENUThCs B IBOJIIOLMH [aXKe MpPH yCIo-
BHH €ro OTPHLATe/IbHONO BJIHSIHHSI HA Heno-
cpencTBeHHOro Hocutensi. Hanpumep, ocoGb,
npegynpexaamoolias KpUKOM O MOSIBIEHHH
XMLIHMKA CBOHX pOAHMYeH, Hallle BCero OKasbl-
BaeTcst »KepTBoli Hananawoero. OnHako Bee
ocrajibHble 0co6H 3TO# rpynnbl GyjyT crnace-
Hbl, @ MOCKOJIbKY aNbTPYHCTHYECKHH MPH3HAK
XapakrepeH XoTsi Obl H Il HEeKOTOPBbIX M3 HHX
TOXKe, 3TOT NpPH3HaK OyneT pacnpoCcTpPaHATLCS
ecTecTBeHHLIM oTGOpoM (ombopom copodu-
yeil). Ilpeanonaraercs, 4T0 MMEHHO FPyMIO-
BbIM OTGOPOM 32KperJieHbl B 3BOJIIOLHH CBOH-
CTBa, CBSI3aHHbIE C peryJisikel YHC/IeHHOCTH
nonyJisitmy. ['pynnoso# or6op MoxeT npueec-
TH K BBITECHEHHIO OIHOH H3 KOHKYPHPYIOLLHX
FPYNI H TeéM CaMbIM K YyMeHbLIEHHIO IPyMnIoBo-
ro pasznoo6pasust HOO K BOBHHKHOBEHHIO HO-
BLIX PasfiHurii MeXIy (opMaMH H TeM CaMbIM
K NMOHHMEHHIO JaBJieHusi ot6opa. Habmonenus
NoKasaji, YTO BHIbl AHTHJION a(pHKaHCKHX
CaBaHH MOENAlT pa3Hble YaCTH TPABSAHHCTBHIX
pactenui (ONHH €T TOJBKO MsArKHe BepXyLu-
KH TPaB C LUBETKaMH, APyrve — TOJbKO CyxHe
COJIOMHHKH TPaB, TPeTbH — KOJIOYHE JIUCThA
u T. n.). Takoe nonoXenue — pe3ysbTar
rPynmnoBOro MEXBHIOBOro or6opa, cnoco6er-
BYIOLLIETO YBEJIHYEHHIO «CyMMbl KH3HH» Ha
e[IMHHLE TUTIOLUAH.

Bo Bcex 6e3 HCKIOYEHHS CalyyasX rpynno-
BOH 0TOOP OCHOBAaH Ha BHYTPHITONYJIsILHOHHOM
ecTecTBeHHOM otbope. IDTO M TNOHATHO, TaK
KaK KOHKYPEHLHsi BHIOB B Mpollecce 3BOJIO-
LMK OCYLLECTBJISETCH 4Yepe3 KOHKYPEHUHMIO HX
HHAMBHAOB. BO3HHKHOBEHHE 3BOJIIOLHOHHBIX
HOBLIECTB MPOHCXOAMT TOJBLKO NPH HHAMBHIY-
anpHoM ot6ope, a rpynnoBoi otéop BuIOHpaeT
y>Ke H3 FOTOBBIX NMPHCNOCOG/IEHHH, BOSHHKILIKX
Ha BHYTpHBHIOBOM ypoBHe. [lpomexyrounoe
NOJIOXKEHHE 3aHHMaeT IPynrnoBoi BHYTPHBHIO-
BOH 0TGOp — 0TOOp pa3HLIX cemeH, NONyJsi-
LA, Tpynn NOMyJsLHH.

10.10. OT00p y aramubix ¢popm

Teopus ecrecrBenHoro oréopa 060CHOBA-
HAa W pa3BHTa Ha Marepuale MoJIOBLIX, nepe-
KPeCTHOPa3MHOXKAIOLLMXCS OPraHu3MOB, KOTO-
pble 06pa3yloT NONYJNALMH ¥ BHIIbI B ONHCAH-
HOM Bhillle KayecTBe. OHaKo MHOTHE MOJIOXNe-



HHS5l TEODHH eCTeCTBEHHOro 0T6Opa NPHJIONKH-
MBI H K aramueiM (popmam. M y Takux opra-
HH3MOB MOTYT OTOMPaThCs OTHEJbHBIE M€HOTH-
Nbl, NMOTOMCTBO KOTOPHIX M3MEHHT OOGJIHK HC-
XonHOH nonyasuuH. B 3toM ciyyae, noxoxke,
rPaHyla MeXIy HHAMBHIyaNbHbIM H TPYINNo-
BbIM OTOOPOM OKa3blBaeTCsi HEYeTKOM, Mo-
CKOJIbKY 0TOOp rpynriel ocobel ¢ coBepuieHHO
OIMHAKOBBIM IEHOTHIOM He OyneT OTHYaThCs
N0 3BOJIOLHOHHBIM NOC/ENEHCTBHAM OT BbIKH-
BaHHsi OOHOH-eIHHCTBEHHOM 0COGHM M3 TaKoii
rPynIib.

SpDEeKTHBHOCTb OTGOPA B araMHbIX Fpyri-
nax Mox<et ObITb HCKJIYHTENLHO BbICOKA, I0-
CKOJILKY Jt00ast MyTaHTHas 0co6b MOXKET CTaTh
POLOHAYAJIbHHKOM HOBOH MONYJSLMH M BHIA.
HanomuuMm, ofHako, 4ro noHsiTHe NonyJsiiku
H BHJA Y NPOKAPHOTHBIX H aramHbIX (JOpM He-
CKOJIKO OTJIHY2eTCsl OT TAKOBONO Y PacTeHHi,
rpHGoOB M >KHBOTHBIX (cM. § 12.4).

10.11. TeBopueckas ponb
ecTecTBeHHOro orbopa

OnnoseHTH TeopHH ecTeCTBeHHOro 0T6o-
pa uHOraa roBOPSiT O TABTOJIOTHYHOCTH 3TOWH
KOHUEMNUHH: «BbDKMBaOT HauboJiee NpHCno-
coONieHHble, TaK KaK OHH HAWJyullle MpPHCHo-
coOJieHbI», OTOOP «BBLIMCKHBAET» B MOMNYJSLH-
X y>Ke NPHUCNOCOOSEHHBIX H HX-TO U OCTaBJIA-
eT /I pa3MHOXK€HHs!, T. €. UTPaeT poiib MeXa-
HHYeCKOro cura. Takas mocrtaHoBKa Bompoca
MCKa)KaeT MeXaHu3M neicTBust otbopa. Ha ca-
MOM JieJie NMpH3HAKM (afanTauuH) HUKOrIa He
NOSIBJISIIOTCS B rOTOBOM BHIe. EcrecTBeHHbli
oT6Op OTBETCTBEH 338 CYMMHPOBAHHE MeJKHX
otksoHeHHH. CornacHo TakoMy MHeHHIO, OT-
60op HE co3naer, a JHLb «COPTHPYET» HMEl0-
IHecst B nonynsiumsx uamenenus. [lomo6Hbie
cyKaeHHst 06 oT6ope OCHOBAHBI Ha YYeTe JIHLb
3JIMMHHHUPYIOLLEH ero (yHKUHH.

Onpenenenne orbopa kak mudpepenum-
aNbHOIO pa3MHOXKeHHs! 0cobeii ¢ PasHBIMH re-
HOTHIAMH TECHO CBSI3aHO C NPH3HAHHEM €ro
meopueckol poau. Oy U TOT XKe Marepuan
(HacsiencTBeHHas H3MEHYHBOCTE) B 3aBHCHMO-
CTH OT YCNOBHH W HanpaBJjleHHst 0TO0pa MOXKeT
MPHBECTH K pas3/iuuHblM agantauusm. B stom
OTHOLIEHHH HeHcTBHE oTOOpa Mo npaey cpae-
HHBAIOT C IEATENBHOCTBIO CKyJbNTOpa. Kak ou
13 GechopmeHHOI MBIGH FPaHHTA CO3MAET yy-
IECHBIE TBOPEHHS, «JIHLIb» OTCeKasi HeHyX-

HOe, TaK M oTOOp, CKiaabiBasi GecuncieHHble
M3MEHEHHs, Co3AaeT NPHCNocobyerus H BHILI,
YCTpaHsii OT PA3MHOMKEHHS <JIHIIL» MeHee
yHoauHble 0COGH. AHANOTHs €O CKYJIBIITOPOM,
KOHEYHO, HeNoJHas: Y YeJloBeKa-TBOpLa Bcer-
Jla ecTb nJian Oyyllero TBOpeHHs, H, OTCeKast
T€ WJIM HHble KyCKH OT IJIBIObl TpaHuTa, OH
HJIET K OCYLUECTBJIEHHIO LieNH. ¥ oT16opa TakoH
LeJli HET, HanpaBJIeHHOCTb B IeHCTBHH 0TOOpA
BO3HHKaeT cTuxuiHo. Ho y ot6opa ectb npak-
THYECKH HeOrPaHHYeHHOe BpeMs JeHCTBHS
(MHJTHOHBI M MWWIHAPZB! JIeT) H OTPOMHOe
pasHooCGpa3ue marepuana aisi paGoThl.

[Ipeanonioxkum, 4yTo M3 60/bLIOH BEIGOPKH
Bblpe3aHHbIX OYKB anaBuTa, NnpeacTaBiieHHbIX
B PaBHOM 4HCJle, NPEACTOHT CJIOXHTH CJIOBO
«KoT». Jlns1 3T0ro Mo>xHO H3B/eyb GYKBHI 110 2
U 3 ¥ NPAKTHYECKH HHKOTZIA He MOJYYHTh HyX-
HOIO coyetanus. Ho ecnu M3 MHOXeCTBa Bbi-
HYTbIX O6YKB BepHyTb B LK K, O u T (co Bpe-
MEHEM B slllHKe OCTAHYTCH TOJBKO 3TH GYK-
Bbl), TO 3TO NOBLICHUT BEPOATHOCTh MOJyUeHHs!
HY>XHOro couetanust 6yks. Mamenum elile onHo
YCJIOBHE: HEKOTOPbIE H3 BHIHYTLIX OyKB BepHeM
B Auwk nonapko (KO, KT, OT), a apyrue oc-
TaBHM OJMHOYHBIMH. TakHe KOMOHHAUMH M3
IByXx OyKB JlerkO MOryT ObiThb HONOJIHEHBI
TpeTher HeaocTawllel OYKBOH W NpHUBENYT K
MOJIYYEHHIO CJIOBA «KOT». XOTs MBI M He CO3-
naniu 6YKB, HO JOOHIHCH MX CMBICJIOBOIO coye-
TanHs. TOYHO TaK e H Npu3HakH (Npucnoco6-
JIEHHS) MOTYT «CKJ/A[bIBATLCSH» MOZ BJHSHHEM
otbopa B pe3ysbTaTe COYETAHHs! Pa3HbIX re-
HoB. K 3toMy cnienyet n06aBHTb, Y4TO KaXKIblii
reH oTOHpaeTcs W HAKalJHBAaeTCs He ¢aM [0
cebe, a B cucTeMe C IPYrMMH FeHaMH B LEJIO-
CTHOM reHOTHIe, KaK OyKBLI B CJIOBaX H CJ0B2
B NPeLIOMEeHHSIX.

Omb6op opmupyem npusnaxu u ceoil-
Cmea nymem UHMe2pUPOBaHUs OMOeNbHbLL
CAYYUQLHbLY YKNOHEHUL C HEe3HA4LIMEeAbHOL
adanmusHoL YeHHOCbIO.

10.12. CxopctBO M pasnuuue
B NE€ACTBUMN €CTECTBEeHHOro
M UCKycCcTBeHHoro otbopa

[lono6Ho ToMy Kak cesieklHoHep, oTOHpasi
0co06e# ¢ He3HAYHTENIbHBIMH M0J1€3HBIMH YKJIO-
HEHHSIMH B TNOKOJIEHHSX, CO3[@eT MOPOAb! M
COPTa, TaK H eCTECTBEHHBIH 0T60p BesieT K 06-
pasoBanHi0 BHIOB B npupoze. Ckopocts pa6o-
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Lo 2 un 3 14 i Senib

Puc. 10.10. VBenuyenre BbipaOOTKH @HTHOHOTH-
KOB B pe3yJibTate HCKYCCTBEHHOTO 0TGOpa MHKPOOp-
raunamoB (no C.M. epuiensony, 1991):

I — nennumnnvna B 24 pasa; 2 — crpentomuumuEa 8 17
paz; 3 — XJOpTeTpauMKIHEA B 4 pasa; 4 — 3PHTPOMHLMHA
8 4 pasa; 5§ — ansGomuumHa B 6 paz; 6 — oneaHaoMHUKHA
g 10 pa3s. Mukpooprann3mbl, BEIpabaThiBaOLLUHE TAKHE KO-
JIMYECTBa aHTHOHOTHKOB, HE MOIYT CaMOCTOSTILHO CYyle-
CTBOBATH B MPHPOAE H HX MOMNYNALWH CNEUHaNbHO NOoiLep-
JKHUBAIOTCH B HCKYCCTBEHHBIX YCJIOBHAX. 3allTPHXOBaHHbLIC
cToa6uKK — BblpaboTKa aHTHOWOTHKOB A0 oTbopa

Tbl CeNIeKLHOHepa CPaBHHTENILHO BBICOKA, HO Y
ecrecTtBeHHOro orbopa ecTb TO, HEM CelleK-
LIMOHEp He pacroJiaraer,— MNPaKTHYeCKH He-
OorpanxueHHOe BpeMsl JIeHCTBHS.

HecmoTpst Ha CXOACTBO B NeHCTBHH, ecre-
CTBEHHBIi M HMCKYCCTBEHHbIH OTOOp pasiuya-
I0TCS ¥ N0 pe3ysbratam. VICKycCTBEHHbIH OT-
GOp 4acTo BeJeT K HAaKOIUIeHHIO NPH3HAKOB, He
MPUHOCSALIMX TNOJB3Y JAnsi WX oOsanaress
(60NBLIMHCTBO BHAOB JOMALUHHUX »KMBOTHBIX H
KYJILTYPHBIX PACT€HHI HE MOIYT CyLUeCTBOBaTh

no3tomMy 6e3 MoCTOAHHOM MOMIEPKKH YesoBe-
KOM B pe3ysibTarTe pe3ko NOHHMKEeHHOH XKH3He-
cnocoGHOCTH B NPHPO/HBIX YCJIOBHAX) (pHC.
10.10). EcrecTBenHbii 0TOOp HHKOTZA He Be-
[eT K 3aKperJIeHHIO MPH3HAKOB, BPEIHbIX 1JIst
BHIA.

JIpyroe paznudue MeXXIy HCKYCCTBEHHEIM
W ecTecTBeHHBIM 0TOOPOM 3aK/I04aeTC B TOM,
YTO €CTeCTBeHHbIH OTOOP He NpeNornpesieNieH,
He HarpaBJieH 3apaHee K KakKOW-TO LN, Kak
MCKyccTBeHHBIH. [lns ecTectBenHoro or6opa
HarpaBJeHHe Ha KaXIOM M3 3TAroB 3BOJIOLMH
OnpefensieTcss  CJOXKHOH  KOHCTeJUTSLHEH
BHELIHUX H BHYTPEHHHX YCJ/IOBHI1 CyLIECTBOBA-
Hufl, ycnexoM B Gopbbe 3a CyllecTBOBaHHE.

B Hacrosilee Bpemsi, KOraa aHTPONOreH-
HOe BO3NeHCTBHE Ha IMPHPOAY AOCTHIVIO LIKHPO-
KHMX MacluTaboB, HCKYCCTBEHHBIH H eCTeCTBeH-
Hbii OTOOD MOpPOH COBMECTHO NEHCTBYIOT He
TOJIKO Ha KYJIbTypHble (POPMbI, HO M HA BHIbI
B npupone. B Auriiuu, Hanpumep, BOKPYr cTa-
pbiX 3a6pOLIEHHbIX MEAHBIX PYAHHKOB [POH30-
ules oT60p pacTeHudl Ha BLIKHBAHHE B YCJIO-
BHSIX MOBBILIEHHOIO COmepKaHus B IO4BE CO-
Jlel TshKenbiX MmerannoB. MIMeHHO B pesyiib-
Tate oT6Opa Ha OTCYTCTBHe OOA3HH YeslOBeKa
M CNOCOGHOCTH MepeiTH Ha HEeCKOJIbKO HHOH,
yeM B IMKOH mpHpofe, Tl nutanus B 60-e rr.
XX B. Bozuukaa kosiouusi H3 700 cemeii uKHX
6apCyKoB, XKHBYLIHX HBIHE Ha TepPPHTOPHH
Boabworo Konewrarena. B ob6oux ciyyasx
TPYOHO PasfesiuTh NeHCTBHE eCTECTBEHHOMo H
6eCCo3HATENTLHOTO HCKYCCTBEHHOro 0TGOopa.

lpusnatue 3a ecmecmeetrbim 0mbopom 6edyweil poru 8
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360M0YULL HE NPUHUINCALT 3HAYEHUS OCTANbHBLY PaKMOpos 360~
MIOYLOHHO20 npoyecca. Bee anemenmapHble 360A104UOHHbLE HaK-
mOpbL 83AUMOCEA3AHBL NOO KOHMpQAem 0mbopa, ece OHU 803-
deLicmeyrom HA INeMeHmMApPHbIL I8ONIOYLOHHbILL MAMEPUA, U3-
MEHASR INeMEHMAPHYIO 3B0AIOYLOHHYIO eOUHLLY.

Teopus ecmecmeeHHo20 ombopa bviaa U OCMAemcs OOHUM
113 OCHOBHbLX Meopemuyeckux 0bobujerul buonoeu, oHa obsac-
Haem mexanusm ssomoyul. Konyenyus ecmecmsentozo ombéopa
coxpansem ceoe gynoamermarvroe 3Havenue 6 buonoeuu, He-
CMOMPA HQ HENPECTAHHbIE NONbIMKL ee 02PaHUYeHUS UL 0adice
ompuyarus (cm. en. 3).

Ilpu oyerke poau ecmecmeeHHo20 ombopa KaK Hanpasasio-
we2o akmopa 380M0YuUL NPOXOOUAL OCmpble JucKyccuu, npo-
dorxcarouuecs u 8 Haww Onu (cm. ea. 20). OoHnako meopus ec-
mecmeeHHo20 ombopa 00 cux nop 8v6.0epHCara 6Ce UCHbIMAHUR,
CBA3AQHHbIE C QHAALL30OM BCE 803pacaOueeo qbarcmuqec.‘coeo Mda-
mepuasa 8 pasHolx obracmax buonroeuu. B mo e spems, Kax
HOKQ3aHO 8 NOCAEOYIOUUX 2Aa60X, OHA He 3a6eplieHa U Hyxcoa-
emcs 8 OGAbHeUwem passumii.



TIABA 1 1

Bo3HukKHOBEHME apganrtauymim — pe3ynbraT AenCcTBuUs
€CTeCTBEeHHOro oroopa

Bce 3akpennsiouuecs B Xone 3BOJIIOLHH
O0COOEHHOCTH MNpeJCcTaBAsioT coboit Te HIIH
HHble anantauuu (ot Jsar. adaptatio — npu-
cnoco6JieHue). ITo0 B PaBHOH CTEMNEHH OTHO-
CHUTCA K MOPQONIOrHYECKHM OCOGEHHOCTAM OT-
JileJIbHLIX 0co0el, 0Opa3oBaHHI0 HOBBIX MOIY-
JAUMH M BHAOB, H3MEHEHHIO OHOTEOLIEHO30B.
Bo3xuKHOBeHHE npHCNOCOGNeHHOCTH K cpe-
[le — OCHOBHOH peaysibrar 3Bosiouny. [To3ro-
MY 380104 UIO0 MONCHO paccmampusams KakK
npouyecc B803HUKHOBEHUA adanma-
yuil — adanmayuoeeHes,

Adanmayus — 3mo 803HUKHOBEHUE U
passumue KOHKpemHolx mopopusuonroeiu-
4ecKux ceoLcms, 3Ha4eHue Komopelx 3a6u-
cum om mex UAU UHbLX YCA0BULL cpedeL, T. e.
ajantauus — 3TO BCerga npucnocoblienue K
«YeMy-TO» H 3TO «HTO-TO» B LIMPOKOM CMBIC-
Jie — cpena oOHTaHuMS.

11.1. Npumepsbl apanTayuuii

DakTbl, CBHIETEJbCTBYIOLIHE O MPHCIO-
cO6NEHHOCTH YKHBbIX OPraHK3MOB, CTOJIb MHO-
FOYHC/IEHHbI, YTO HE MPEACTaB/seTcs BO3MOXK-
HbIM JaTh CKO/BKO-HHOYAb MOJIHOE HX ONHCa-
Hue. [IpuBeneM JIHLWL HEKOTOPBIE sIPKHE TPH-
Mepbl, XapaKTepH3yIUuHe aanTHBHOCTb »KH-
BOH NPHPOALI HA Pa3HLIX YPOBHSX €e OpraHu-
3aLHH.

Cpencrsa naccuBHo# 3awmThl. K cped-
CMeam NaccusHOl 3auumv. OMHOCAMCA
maKue cmpyxkmypel u ocobeHHOCMU, KO-
mopbele AuULL CBOUM NPUCYMCMBUEM ONpe-
Oensrom GONLIIYIO BEPOAMHOCTL COXpaHe-
HUA HuU3HU ocobu 8 6opube 3a cyujecmso-
sarue.

Y >KHBOTHBIX YacCTO Pa3BHBAIOTCS TBEpIble
NMOKPOBbl — CBoeoOpa3Hble 3allMTHbIe 06pa-
30BaHMsA THNA MaHuMpedl. XHTHHOBLIH MOKPOB
YIEHHCTOHOIHX, IOCTHIAKLHI Y XKYKOB U psjla
PaKkoOOPA3HBIX HCK/IIOYHTENBHON TBEPAOCTH;
NPOYHble PAKOBHHBI MOJITIOCKOB; KOCTHBIH NO-
KpoB pentunui, (OPMHPYIOLUHHA HACTOSLHE

MaHUMpPH y HYepenax,— JHUb HEKOTOPhIE MpPH-
Mepbl Takoro popa. borartble KpemHe3zemoM
000NOYKH K/IETOK Pa3BHBAIOTCs Y MHOTHX 3/1a-
KOB, KPHCTa/l/lbl LI@BENIEBOKUCNOTO KAJbLHS
BCTPEHAIOTCS! BHYTPH KJETOK HEKOTOPLIX pac-
TEHHH; H Te U Jpyrve 06pa30BaHUs CJYXKAT XO-
polueH 3alHTOH.

Y MHOMHX pacTeHHE H XKHBOTHBIX Pa3BHBA-
I0TCA 3alluTHble 00pa30BaHHsl B BHIE WMVl M
KOJIIOYEK: Y pacTeHHil (KakTyChl, ILHIOBHHK,
GOsIPBILUHHK H JIp. ) Takue 00pa30BaHHs CIy»KaT
3(peKTHBHOMN 3ALHUTOH OT NOEfaHHs! TPABOs/-
HbIMH »KHBOTHBIMH, Y XKHBOTHBIX (€XKH, HMKO-
6pasbl W Ap.) — 3aLHTONH OT XHUIHHKOB. DTy
e pOJib BBINOJHAIOT BOJIOCKH Ha NMOBEPXHOCTH
JucTtbeB W crebnedi, HanpuMep y KpanuBhbl,
GoplueBHKa, OyOpoBHHKA, Wanges u ap. Bo-
JIOCKH HEPEefKO CONepPKaT OpPraHHyecKHe K-
CJIOTHI, alKalouiabl H Ipyrve CHIBHO JIeHcT-
BYIOLLHE BELLeCTBa, KOTOpLIE BHI3BLIBAKOT BOC-
nanuresbHble npoiecch! JH6O B NHLIEBApH-
TEJIbHOM TPAKTE Y KHBOTHDIX (MPH NMOEIaHuH),
JIHO0 B KOXKHBIX NOKPOBaX NPH NMPHKOCHOBEHHH
(cTpekarenbHble KIeTKH KPaiMBhI).

[pucnocoburenbHass  okpacka — OHO
M3 BAXKHBIX NMACCHBHBIX CPENCTB 3aLUMTBI Opra-
nuamoB (puc. 11.1). He paccmarpuBas non-
poGHO Bce mMHOroo6pasue (opm npucnocobu-
TeJIbHOI OKPACKH, MPUBeieM MPUMEPHI HOKpPO-
BUMENbCIMBEHHOL L npedocmepezalowyerl
OKpAcKU U MUMUKpUU — TIOfPaXKaTeJbHO
OKPackd M COOTBETCTBYIOLLErO MOBEIEHHS!.

[TokpoBuTENILCTBEHHAsE OKpacka 4acro
0CcOOEHHO BaXKHA /LIS 3ALUMTBl OPraHM3Ma Ha
PaHHHX 3Tanax OHTOreHe3a — fHll, JIHYHHOK,
NTEHUOB H T. . 1aK, AfilA y NTHL, OTKPBITO
FHE3LALUMXCS B TPaBe WM Ha 3emJe, Bcerja
MMEIOT NMHIMEHTHPOBAHHYIO CKOpJyIy, COOT-
BETCTBYIOLLYIO 1O LIBETY OKpY»Kaioluemy (hoHy.
Y KpYNHBIX MTHL, XHLUHHKOB, a TAKXKE Y BHIIOB,
YbH fHlla HAXOAATCH B 3aKPHITHIX rHE3[aX HJIH
3aKanblBaKTCA B MOYBY (KaK y penTHiui), no-
KPOBHTEJILCTBEHHAS! OKPACKa He Pa3BHBAETCs.
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Puc. 11.1. ['He3no v sikua (A, Vanellus vanellus) uwibuca v rara (b, Somateria mollisima) va rue3ze (13
X. Korra, 1950).

B.I'Ial"O}lElpﬂ ﬂOKpOBHTEJIbCTBEHHOﬁ OKpPacke H AHLA H NTHLE MAN03AMCHTHB!

Benuka poab nokposutenbcTeennoi ok-  siepuubl (Calotes wversicolor), xameneona
packu B ce30HHO Mensiioutkxest yenoBusix. Ha-  (Chamaeleo chamaeleon) v npyrux »HBOT-
NpHMep, MHOMHE JKHBOTHbIE CPeNHHX H BbICO-  HBIX.

KHX LIHPOT 3uMOH GbIBAIOT 6€J10H OKPAaCKH, YTO HHrepecHoli pasHOBHIHOCTBIO Kpunimu-
fienaeT MX He3aMeTHBIMH Ha cHery (mecel, weckoil (CKpbiBalOLLe#) OKpacKH $IBJISETCH
3asill, roprocTaii, Genas Kyponatka U T. ). ¥  pacuaeHsarouas OKpacka, CBfi3aHHas C uepe-
psiia XKHBOTHBIX Habmopaercsi ObicTpoe (B T€-  [IOBaHHEM Ha TeJle TEMHbIX H CBETJIBIX MSATEH.
yeHHe HECKOJIbKHX MHHYT) mpucriocobutens- Hanpumep, 3e6pwl (Equus grevyi, E. bohme,
HOE M3MEeHEeHHe OKPAaCKH TeJsa, uto goctHraetr-  E. zebra) w turp (Panthera tigris) nnoXxo BuiI-
csl repepacripefieieHHeM MHIMeHTOB B XpoMa-  Hbl Ha pacctosiiik 50—70 M nae Ha OTKpbI-
Tohopax KOXKH HJM APYrHX MOKPOBOB Te€jia y  TOH MEeCTHOCTH H3-3a COBMAJEHHS MOMOC HA
kambanul (Pleuronectes platessa), aramoBoii  Tefle € YepeIOBAHHEM TEHH H CBETa B OKpY-
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Puc. 11.2. Cxema peiicTBHs paculleHsiiolieit okpacku: A — crowHas Okpacka, b — paculensiionas;
B — *HBOTHOE € paculeHsiowel OKPacKOil Ha COOTBETCTBYIOLIEM (HOHE MaN03aMETHO (13 X. Kotra, 1950)

XKarolleii MecTHOCTH. Pacunersiiolas okpacka
HapylIaeT BrieyarJyienie o KOHTypax Tena. [pu
3TOM He TOJIbKO KOHTYP »KHBOTHOTO CIHBaeTcst
¢ okpyxawoiuum ¢oroM (puc. 11.2), Ho u 3a-
TPYAHAETCS Olpefie/leHHe OUePTaHHs YKH3HEeH-
HO B2)KHBIX OPraHoB, HalpuMep a3 y no3so-
HOYHBIX YXHBOTHBIX. ¥ MHOTHX HEPOACTBEHHBIX
JKHBOTHBIX HabJI02eTCs! OIMHAKOBasi MACKH-
POBKa M1a3a TEMHLIMH MATHAMH H MOJIOCAMH
(puc. 11.3).

Addexr n060i HOPMBI MOKPOBHTENBCT-
BEHHOH OKDAaCKH MOBLILIAETCS MPH COYETAHHH
ee C COOTBEeTCTBYIOIHM noseneHneM. Hampu-
mep, Bbinb (Botaurus stellaris) rweaputes B
KaMbluiaX. B MHHYTBI ONacHOCTH OHA BBHITSITH-
BaeT W€K W NOAHHMAET BBEPX roJioBy. B Takoii
rno3e BBIMb TPYAHO 3aMETHTDL IaXKe Ha paceTosi-
HHH B HeCKOJIbKO MeTpoB. B MomewnT omnacho-
CTH MHOTHe HaceKomble, pblObl, amdubum,
NTHUB! 3aMHPAIOT, NMPHHHMAS NO3Y MOKOA. 710
B OoJibLIeH Mepe XapaKTePHO JJIst KHBOTHLIX,
He 00NaNaIOLIHX CPeCTBAMH aKTHBHOMH 3aLlH-
Tbl OT BparoB (puc. 11.4). Yenex coueranus
KPHITHYECKOH OKPAaCKH € MO30¥ MOKOs npose-
MOHCTPHPOBAH B OMNBITaX ¢ HACEKOMBIMH GOro-
mosiamu (cm. ra. 10): mpermyuecTBeHHO Hc-
TPeGisiiuch Te 0COOH, y KOTOPbIX MOKPOBH-
TeJIbCTBEHHAs! OKpacka He coveTanach ¢ 1030ii
MOKOS.

Ipenocreperatoman okpacka. Ouenn sip-
Kas OKpacka oObiqHO ObIBaeT XapakTepHa Ajis
XOpOWIO 3aAUMIIEHHBIX, SIOBHTHIX, OOGXKHra-

Puc. 11.3. MackupoBka raza TemHoi noaocoit y
HEKOTOPLIX MMO3BOHOYHBIX: A — priba, B — 3mes,
B — nsiryuika, [ — cymuatbiii mypasben (u3 X.
Korra, 1950)
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Puc. 11.4. Kpuntuueckas okpacka, ropeaeHne u (popma Tena OpaxHuka (Smerinthus ocellatus). Okpa-
1IeHHAS MO MPHHUMITY NPOTHBOTEHH TyceHHua (b) B Cilyuae ornacHoCTH 3amMupaeTt (A), craHoBsick Mano3ameT-

oit (13 X. Korra, 1950)

KX, 2KaAAWWxX ¥ T. . ¢opm. flpkasi okpacka
3apaHee MNpeaynpeXKIaeT XHILUHHKA O Heche-
no6HocTH 00BEKTa HX HanajeHus. buosornye-
CKasi poJib TAKOH OKPACKH XOPOILO M3y4YeHa B
skcnepumenTax. MHInBHIyanpHbie «npoGbl v
OlIMOKH» B KOHLE KOHLIOB 3aCTaBJISAT XHLL-

20

Yucno nuen

10

1 1 L

I 2aee3es g5 6 7

JHH onkita

Puc. 11.5. [Innamuka noenanus nyesn 18 xabamu
(Bufo bufo) B nByx 3kcnepHMenTax (pHCyHOK Mo
pansbiv X. Kotra, 1950)

[Mepea HAYANOM KAMKIOro IKCNePHMEHTA XHBOTHBIE HEJCJTI0
ronoaand. Mexay [ # II axcnepamenTamst NpoLLNO ABe HE-
nean. 11l — cymMmapHbie nadHbie N0 NBYM 3KCNCPHMEHTAM.
BHIHO, 4TO K 7-My fIHI0 B KAXIOM 3KCNePHMCHTE Xalbl Bbl-
yuHaHCh H30eraThb fOelanKs nyen. JT0 HeXKeNaHHe HMeTh
N0 € MYenaMy COXpaHsioch Y HCKOTOPLIX »al Ha nBe He-
nenv
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HHMKA OTKa3aTbCsl OT HamajfeHHs Ha XKepTBy C
sipKo# okpackoit (puc. 11.5). O16op crioco6-
CTBOBAJI HE TOJILKO BHIpabOTKe fJIOBHTLIX CeK-
PETOB, HO W COYETAHHIO HX C APKOH (OGBMHO
KpacCHOM, >KeJITOMH, YepHON) OKPacKoi.

®dopMHpOBaHHE  TIOKPOBHTENLCTBEHHOM
OKPacKy — pe3yJIbTaT B3aWMOIENCTBHsSI 3Jie-
MeHTapHbIX ¢hakTopor ssosoumy. Hacnencr-
BEHHbIe W3MeHeHHsi 0cobeH Mo OKpacke Tesla
WJIH OpraHoB, BHayajle Ciy4yaHHble 10 OTHOLLe-
HHIO K OKpacke ¢oHa, MOTyT B HEKOTOPLIX yC-
JIOBHSIX TPHHOCHTL YCMEX B pPa3MHOXEHHH.
Jlake yacTuyHOE CJlyyaHHOe COBIMajieHHe OK-
PAaCKH JKMBOTHBIX C LIBETOM OKPYXKaKoLuX
NpeaMeToB MOBLILIAET LIAHCH 0COGH B OTHO-
[LIEHHH OCTABJIEHHS MOTOMCTBA.

Mumukpus. Mutepecunie nprmepH ajan-
TAuMi IaeT U3y4eHWe MOJpaXKaHusi, MHMHKPHH
(ot rpey. mimikos — mnoapaXaTesibHblit) XKn-
BOTHBIX H pacTeHHH, omnpeJelIeHHEIM mpeame-
TaM HeXXHMBOK M >KHBOH npuponbl. Hepenko
nofipa>kaHue BHICTyrNaeT B BHJE MPOCTOW mMac-
KUPOBKU — HANIWMYKSl HE TOJILKO 3a1UTHOH
OKPacKH, HO M MOAPAKATEJILHOr0 CXOACTBA C
KakuMH-IM60 npenMetamu. Hanpumep, ryce-
HULLL MSEHKILl B 103€ MOKOsl YAMBHTENLHO
CXOIHBI C CYXOH BETKOH.

Mumukpus — cxo0cmeo 6e33auumHo-
20 U cvedobHOzo 8uda ¢ OOHUM UAU He-
CKONLKUMU npedcmasuimensimu 2eHemuye-
CKU He poOctmBeHHbLX 8UO0B, XOpoLio 3a-
wWuweHHbLX OM HanaOeHUs XUWHUKOS.



Puc. 11.6. MuMuKpHs MyX, NOAPaXaiolux ocaM (6efTcoBekas MUMHKDHS): A — xopoluo 3aluMLleHHas
oca-onutep (Odynerus parietum), b — MyXa-JibBHHKa (Stratiomia chamaeleon), noapa)aroias ocam OK-
packoii GpioiiKa 1 opmoit ycos; B — myxa-cupouna (Chrysotoxum bicinetum), noapaxaiwiuas ocam OK-
pacKoil H yacTHiHO (popmoil Tesa; /" — MyXa-G6oJIbLIErosnoBKa (Conops flavipes) — coBeplueHHas KOMusi
HeluHero Braa Hekotopbix oc (no A.C. Cepe6posckomy, 1973)

ITpu MuMHKpHK pazinyaloT xodens (06b-
eKT, KOTOPOMY MONPAXAKT) W UMUMAIMOPp
(noppaxkarens). [lpu GedmcoBckol MUMUK-
puu (I'. Beiire, 1862) monenn nojpkHa ObITh
WIH HeCbeoGHOM, WM HMeTh Kakke-JHOo
Ipyrue 3alHTHbIe CBOMCTBA, BKJIIOYAR Mpeaoc-
Teperaloulylo okpacky. Hanpumep, nectpuie
SIPKO OKpalleHHble (anocemamuuecKas OK-
packa) 6abouku CemeNCTBa TeJIMKOHHL He-
NPUATHOIO 3aMaxa M ro3TOMy HeCHeIoGHb! s
6oJLIIMHCTBA NTull. B Tex e paioHax BCTpe-
YaloTCA MPEACTaBHTENH CeMeHCTBA OeNIRHOK,
KOTOpLIE HE HMEIOT HelpPUATHOTO 3anaxa, Ho
06J1a1al0T OKPACKO#, CXOIHOM C TAaKOBOW TeJin-
KOHH. [1THLEI NPHHMMAIOT KX 332 HECHELOOHBIX
FeJIMKOHH ¥ He TporaioT. fBJieHue rojapaxa-
TEJILHOTO CXOACTBA y He3aluileHHbix GopM ¢
3aLUMLIEHHBIME LWHPOKO PACNPOCTPAHEHO He
TOJILKO CPeJ/i TPONHYECKHX HACeKOMBIX (pHC.
11.6). Jlna stoii ¢opMbl MHMHKPHH BaXKHO,
4yTO6Bl YHC/IEHHOCTL HMKTATOPd Oblla MEHbILe
YHCJIEHHOCTH Mojesnn. B mpoTuBHOM Ciyyae
MHMMKpHS HE MPHHOCHT MOJIb3bl A5l KMHTATO-
pa, Tak Kak XHIHMK OLICTPO OGHapyXuBaeT
noasior. Mo»XHO CpaBHHTB 3TOT THIT MUMUKPHH
C MalleHbKHM TNpeANpHATHeM, MOIeNHBAI0-
UMMCA MOA peKsiaMy Kakon-JIn6o KpymHOH

Gupmbl.

970 obuiee rpaBuilo WHOTIA HapyLlaeTcs.
Tak, B MOAMOCKOBHLIX JieCax YWCJIEHHOCTb
MMHTATOPOB-MyX MOXXET MpeBLILIATh YHCJIEeH-
HOCTL Mofeel (oC M 1Menei). ITO HeCooT-
BETCTBHE [laXKe MPUBEJIO K KPHTHKE ONHCAHHO-
ro npuMepa. OnHaKo OKa3aloch, 4TO MpuMep
6bW1 MpPaBWILHLIE B MNpHHUMIE, YMCIO OC H
Menelt MpeBbilaeT YUCo MyX (MMHTATOPOB)
B nepByl0 MOJOBHHY JI€Ta, KOTZa MOJoabie
CeTKH HACEKOMOSIHbIX NTHIL 00y4alTCA pas-
JIMYaTh CHeJOOHHX M HecheloOHbIX HaceKo-
muix. Korna »ke Bo BTOpO¥H noJloBHHE HacTyna-
eT MaccoBOe Pa3MHOXKEHHe MyX-HMHUTaTOpOB,
NTHULL YXKe BriofHe «OOyueHbI» HeynauHoH
OXOTO¥ Ha OC M LIMeneH.

Ipu mioareposckoti  mumurpuu (.
Mionnep, 1865) Bo3HHMKEET CXOACTBO MEXIY
nByms (u Gonee) HechenoOHEMu BHaamk. Ha-
KOTJIEHHE ONbITA XMIIHHKaMH O HecheloGHO-
CTH KEPTB MPOHCXOAHT B KAXKIOM TIOKOJICHHH
nyrem «npo6 u oinGok». Eciv okpacka AByX
HecheIOOHLIX BHIOB OKaXeTCsl B YeM-TO CXOI-
HOH, TO TAKOe CXOACTBO OLIBAET MOJIE3HBIM JIJIS
060MX BHIOB: XHMILHHK, He OCOOEHHO pasfiu-
ya LMl 3TH BHIL!, OyIeT CKOpPee «BBIYyYHBATD-
csi» u3berath MuMHTHYeCKHX ¢opm. Hanpu-
mep, cpenu G6aGouek Danaidae, Neotropidae,
Heliconidae, Acraeinae, BCTpe4alolIKXCsi CO-
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BMECTHO B HEKOTOPHIX MecTax KOxunoi Amepu-
KH, HaOoaaeTcs B3aKMHoe noApakaHwe. Ta-
KHE KOAbYa MUMUKDUL WIPAIOT BAXHYIO POJib
B BLDKHBAHKHK KAXIOMO 13 BXOASILIKX B HHX BH-
108. Jlo BbIpaGoTKM YC/IOBHLIX pediieKCoB O
HeCheJOOHOCTH 0abo4eK KaXKaoro W3 yKasaH-
HbIX CEMENCTB TaK Win MHaye MPOUCXOAUT HC-
TpebiieHHe Kakoro-To KOJIHYeCTBa 0cobOew
BceX BHAOB. OnHAKO NMPH HANMYHH MHMHKDHH
KaX<Iblil u3 BHIOB MONBEPraeTcsi MeHbLieMmy
ucrpebiiennio. [1Ipn MIOIEepOBCKOI MUMHKPHH
CXOACTBO MEXIy BHIaMu MOXeT ObITh Bbipa-
JKEHO HE€ TaK fIPKO, KakK MNpH GeHTCOBCKOH.
Mion1epoBCKYI0O MHMHKDPHIO MOXXHO CPaBHHTL
¢ mByms (unu Gonee) NpeANpHATHAMH, KOTO-
pbie INsi 3KOHOMHMH CPEACTB MOJIL3YITCA 00-
1eH PEeKJIAMOH.

B nocnensune roapl BCKpHITO HEMANO MHTE-
pecHbiX mpumMepoB MuMHKpuH. OpmnH U3
HHX — MpHMEpP MIOJ/UIEPOBCKOM MHMHKPUH Y
pui6. Mopckas cobauka (Meiaeanthus
nigrolineatus) va paHHUX CTAIMSIX Pa3BHTHS
BBIMISIMT KaK MOJIObL PLIG-KapAHHAJIOB U3 Ce-
melicTBa Apogonidae, eNBHCTBEHHbIH Crioco6
3aliHTbl KOTOPLIX — oOpa3oBaHue crtau. Ha
PaHHMX CTalMAX OKpacka MOJOAH Yy MOPCKOi
cobaqku GJIM3Ka K OKpPaCKe KapAHHAJIOB. TE€M-
HbI€ TI0JIOCH! Ha CBeTJIOM hoHe 1o Gokam Tena
M TEMHOE NATHO C SIPKOH OKaHTOBKO#H Y OCHO-
BaHKs XBOCTOBOTO MJIABHHUKA. ¥ B3POCJILIX OCO-
Geit coGauku OKpacka cepo-royiy6asi i MOHO-
TOHHasn. Bapochble co6auykH OYEHL FIOBHTHI,
TOT/a Kak Mojionn ¢iiabo sinoswra. Mosioak co-
Gauky cniacaeTcs TONbKO B CTasiX KapAHHAJIOB,
a B3pociibie GopMel 06pasyloT COGCTBEHHBIE
CTaH.

DBOJIIOLNMSA ABJIEHHH MUMHKPHH CBSi3aHa C
HAKOTUIeHHEM [I0fl KOHTPOJIEM eCTeCTBEHHOTO
oT6opa MeJIKHX YIAYHHIX MyTaumuii y Ccbeno6-
HBIX BHJIOB, KOTOPbl€ B KOHIE KOHLLOB Croco6-
CTBOBAJIH YCHJIEHHIO KOHBEPr€HTHOrO CXO/ICTBA
C HeCheloOHbIM BHIOM B YCJIOBHAX COBMECTHO-
ro ux o6utanusi npu 6eHTCOBCKOH MUMHKPHH U
CXO[IHO HanpaB/ieHHOMY HaBJieHHIO oTOopa B
cllyyae MIQJIIEPOBCKON MHUMHKPHH.

Cnoxuble anantaiuu. B passutiu 3Bo-
JIOLHOHHOTO y4eHHsl 0co00e 3HaueHHe HMeJlo
Mate pHaJIHCTHYECKOe OODBACHEHHEe BO3HHKHO-
BeHHSl HEKOTOPLIX Ype3BblYaliHO CJIOXKHBIX
aganTauMu MyTeM HAKOIJIEHHA MEJIKHX Ha-
crieiIcTBeHHbIX YKIOHeHu#. Cpeny Takux afan-
TalMH HHXKe PacCMaTPUBAIOTCS CMOCOGHOCTD K
HaCeKOMOSIIHOCTH Y PAaCTeHui, Pa3BUTHE IJi1a3a
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KaK OpraHa 3peHusi, BOSHMKHOBEHHE B3aWMHBIX
npuCnocob/eHul Y HACEKOMBIX M LIBETKOBBIX
pacTeHuit.

Hacexomondnocme u cnocobrocme K
odsusicenuro y pacmeHull, XulliHHYECTRBO IS
TaKuX aBTOTPO(HLIX OPraHH3MOB, KaK pacte-
HHuSl, ABJIAETCA MCKIIOYEHHEM, HO TeM He Me-
Hee JlaKe Cpelid LBETKOBLIX BCTPEYAKTCH COT-
HHM BHMJIOB HAaCEeKOMOSIIHEIX PaCTeHMIi.

Pocanka (Drosera rotundifolia) wumeer
psifl COBEPLUIEHHLIX M 3((EKTHBHBLIX MpPHCIIO-
cobJieHuit N JIOBNH W NepeBapHBaHua Hace-
KOMBIX. JIHCTBA Y Hee NOKPHITHl YYBCTBUTEb-
HLIMH BOJIOCKaMH, Y OCHOBAHHSI KOTOPLIX pac-
MOJIOXKEeHbl CEKPETOPHbIE KJIETKH, BbIEJISIO-
1IHe JIMIIKYIO H apOMAaTHYI XHUAKOCTb. CTOuMT
HaCeKOMOMY CeCTh Ha JIMCTOBYIO MOBEPXHOCTE,
Kak oHO npununaet. [1bITaach BLHIPBATLCS, Ha-
ceKoMoe ObeTCsl, BHI3LIBAET pa3apaXKeHHe uyB-
CTBHTENbHBIX BOJIOCKOB: pasfpaxeHue nepena-
€TCHA 110 IMJIACTHHKE W BHI3LIBAET ee CBepTLIBaA-
Hue (puc. 11.7). Benen 332 3tiM wiaposuasbie
KOHYHKH BOJIOCKOB Ha BepXHeH CTOpOHE Mja-
CTHHKH BBLIIENISIOT >KHAKOCTL, Ooratyio dep-
MEHTOM MEernCHHOM, MoJ BJHAHHEM KOTOPOro
HACEKOMOE MepeBapHBaeTCs H PaCTBOPEHHbIE
BELECTBA BCACHIBAKTCHA JIHCTOBOM TJIACTHH-
KOH, 3aTeM JINCTOBas MJAaCTHHKA pacrnpasiisi-
€TCAl ¥ TOTOBA BHOBL CXBATHTL HACEKOMBIX.

Y JIpyrux HacekOMOSIHLIX pacTeHHH /s
JIOBJIK HACEKOMBIX €CTh CheuManbLHble opra-
Hbl — «KYBIUWHBI» H «Kankaubi». Tak, BeHe-
puHa MyxoJioBka (Dionaea muscipula) nosur
MyX IBH)XEHHeM TOJIOBWHOK nucTa. [lpu 3ToM
3a3y0OpeHHble KOHILI NPABON K JIEBOH 110JI0BH-
HOK MJIACTHHKH 3aXOAAT ApYr 3a japyra, obpa-
3ysi cBoeoOpa3HLIl Kankas.

Pa3BuTHe HaCeKOMOSIIHOCTH y pacTeHuH
nepBoHayanibHO ObIJIO CBfI3AHO C MOTJIOLIEHH-
€M MpPOJYKTOB Pacnaja MepPTBbIX OPraHH3MOB,
CJIYYANHO MOMABLIKX HA MMOBEPXHOCTH KaKO-
ro-nubo oprana. Pasno)xenne mepTBbiX opra-
HH3MOB MOIJIO TPOKCXOAWTL TMOA BJHSHHEM
GakTepuii WJIH THIPOJMTHYECKHX (epMeHTOB
pactenusi. B panbHefilieM 3TH BO3MOXXHOCTH
pacTeruit 6bUTH He TOJILKO YCHNEHbI, HO M JIO-
TOJIHEHE! JIOBJIEH »KHMBLIX HACEKOMBIX, MpHBJIE-
KaeMbiX apoOMaToOM BBIIENICHHI HJIH OKPAaCKO¥
pacrenns. OT00Op Ha HACEKOMOSAHOCTDb Y pac-
TeHuH ObW1 CBA3aH C Pa3BMTHEM H YCOBEpLUEH-
CTBOBaHHEM CriocoO0B JIOBJIK HACEKOMBIX, T. €.
YCOBEpLICHCTBOBAHHEM JIOBYEro annapara u
(hepMEHTOB.



A
Puc. 11.7. Ilpumep HacekoMmosgHOro pacre-
HHA — POCHHKA KPYrNoJIMCTHaR (Drosera
rolundifolia). A — obuii BHL pacTeHus H

b — noBuuii nHeT, HA KOTOpHIN  ObiN MOJNOXKEH
HeGonbILOH Kycoyek mMsaca (opur. puc. Y. JlapsuHa)

HcenenoBanus nokasbiBaot, 4To (pepMeH-
TATHBHLIE CHCTEMBbI, ofecneunBaoulHe nepe-
BAPHBAHHE XKHBOTHOH MNHLIHM PACTEHHAMH, MOJI-
BEPralTCs THMHYHBIM MYTAUHOHHBLIM H3MEHe-
nusim. Ha 37oit ocHoBe ¥ pmoimkeH Obwl IeHCT-

BOBaTh €CTeCTBEeHHLIH 0TOOp, B OnpeneseHHLIX
YCJIOBHAX NPHBEALIHA K BO3HHKHOBEHMIO W
pa3BHTHIO HacekomosiHOCTH. HecomuenHo,
JIOBYKit annapar nepBbiX HACEKOMOSIAHKIX B Jia-
JIeKOM MpouioM Obljl NPHMHTHBHLIM, COBEp-
LIEHCTBO M pasHooOpasue JIOBYMX OPraHoB
pacTeHHid BO3HHMKJIO M03Xe — B MpoLecce ec-
TeCTBeHHOro otGopa CoJiee ynauyHbiX BapuaH-
TOB.

He Menee wuHTepecHH mnpurcnocoGienysi
pacteHuii K pa3HoO6pasHLIM ABHKEHUAM (TPO-
MHU3MHL, Jla3aHKe W T. M.), BriepBLie C 3BOJIIO-
LHOHHBIX MO3MLMH T[poaHaJIM3HPOBaHHbLIe B
cnenpansHbiXx paborax Y. Jlapsuna. Murepec
Y. JlapBuHa K 3TOMY Bomnpocy He ciyyaeH. Ero
KPHTHKH TMoJlarajly, 4To npuHudnom ort6opa
HeJb3si OOBACHUTL, B YACTHOCTH, CBoeobGpas-
Hble 0COOEHHOCTH Jasawowux pactenuii. [lox-
poGHO paccMmoTpeB (POpMLI [IBIKEHHA pacTe-
Hui, JlapBHH nipuiles K BBbIBOAY, YTO CroCoG-
HOCTL K JIBIDKEHHSM, MPHCyLlas MHOTMM pac-
TEHUSIM, Y YaCTH BHIOB B X0Ofi€ 3BOJIOLMY Oblla
yChyieHa, eyl NnoaxXBaTeBallacb €CTeCTBEHHBIM
ot6opom. [lpennocuuiky 15t 3TOro B BHAE LLIM-
pPOKOH H3MEHYHBOCTH FOPMOHOB, ONpeeNsio-
LIKX T€MIbl POCTOBLIX MPOLECCOB, CYLIECTBY-
10T BHYTPH K&XX0ro BHa pacTeHHii (Takue Mmy-
TAUMK NOJyYeHbl W 3KCNepuMeHTaasHo ). Kax-
noe pactenue obnajaer crioCOOGHOCTLIO K poC-
TOBbIM [BH)KEHWSIM B TOK WJIKM WHOM CTErEeHH.
3Jta cnocobHOCTL MOXeT ObiTh yCuileHa B
pe3yiLTare ecTeCTBeHHOro otbopa MyTallHH,
CBA3aHHLIX C MOP(ONOTHYECKHMH, GHOXHMHYE-
CKHMHK K (PH3HOJIOTHYECKKMH TPH3HAKAMH.

Cmpoenue opeara 3pernus. 140 ner na-
3a]l BO3HHMK CrOp: MOXKHO Ji OGBACHUTL BO3-
HHKHOBEHHE TAKOro CJIOXKHOrO oOpraHa, Kak
r71a3, HaKOIUIEHHEM MeJIKHX CJIy4aiHBIX YKJIO-
neHuit? Haxonarcst u ceroansi 6HOSIOTH, KOTO-
pble 3asBaAOT: «JlocTaToueH oiMH BHA IN1a3a,
YTOOB! MOHSTL HEBEPOATHOCTL €r0 Pas3BHTHA C
MOMOLLLID eCTeCTBEHHOrO oTOopa». AHanus
3TOro BO3pakKeHusi MPOTHB TEOPHK €CTECTBEH-
HOro orbopa Obl1 B HaubOonee MoOJIHOM BHAE
caenad eute caMuMm Y. JlapBuHoM, paccMaTpH-
BaBLIMM KpHTHKY ero B3rsioB Ct. MaiiBap-
ToM. Amnanuaupys Bo3paxkeHus MaiisapTa,
Y. JlapBun nokasall, uTo ria3 Kak OpraH 3pe-
HHSI BO3HHK HE Cpasy, ero pa3BHTHE ITPOXOAHJIO
nyTeM MOCTENeHHOro YCOBEepLIEHCTBOBAHHUS
(puc. 11.8). Y yacTi OIHOK/IETOUYHBIX OpPraHK3-
MOB HeT BOCIPHATHSI CBeTa, Yy APYyrHX — Ha
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Puc. 11.8. IlocnenoBarensHuie craguH ycioxHe-
HHSi [1a3a y KoJbyaThiX yepselt (I), WieHHCTOHOTHX
(1T) u monmockos (111). Pasputhe oprana 3peHus ot
TPyNnbl CBETOYYBCTBHUTEJIBHLIX KIETOK JO COBep-
LUEHHEIX CTPYKTYP, KOHLEHTPHPYIOLIHX CBeT H (poky-
CHpyHOLIKX H300parkeHue, B XOMle 3BOJIIOLMH MPOHC-
XOIMJIO B pa3HbIX rpynnax »uBoTubix (no B.H. Bek-
nemuiesy, 1952)

nepegHeM KOHLE TeJla MOsBISETCA CBETOYYB-
CTBHUTEJILHOE MATHO, HACBILLEHHOE MHTMEeHTOM.

DBOJIIOLIHSI MHOTOK/IETOYHOH OpraHH3aluH
CBfi3aHa C YCJOXKHEHMWeM armnapata BOCHpH-
ATHA CBeTa. Tak, yxXe y mjanapuii (njiockue
yepBH) TOSIBNAKOTCA MNPHMHTHBHBIE «IJas-
KW» — yYalleBHAHble yryGneHus, 3anoJiHeH-
Hbl€ TIMTMEHTOM POJIOTICHHOM.

Y OGoJiee BLICOKO OpPraHMW3oBaHHBIX Cy-
1I€CTB CTPOEHHE IJ1a3a yCJOXHseTCA. ¥ ulle-
HHCTOHOTMX TOABJNAIOTCA Mia3a (PaceToYHOro
tuna. OTtaenkHo B3ATas daceTka, XoTd U CHab-
>K€Ha rpyrnoi CBeTOYYBCTBHTEJLHBIX KJIETOK H
HETOABDKHOM JIMH30M, — He3(eKTHBHbIH
opraH 3peHusi. Paspeinaiomas crnocoGHOCTDL
(haceTOYHOro rjlaza yCWieHa MyTeMm yBeJlnue-
HHSl YHC/Ia (PaceTOK B COTHH M TLICAYM pas.
®daceroyHple 1Jla3a B LEJIOM JaKOT MO3an4yHOe
H3o0paXkeHKe NPeAMETOB MO HX MeJbyaHiLKHM
IBY)KEHHUSIM, HO 6e3 KOHKPeTH3aLWK JeTased.

I'To vHOMY MyTH MOLINA 3BONIOUMSA OpraHa
3peHus B rpynnax, rae npovcxoauso obpaso-
BaHHe IJIa3HOrO My3blpsi € XHAKOCTHIO M MOJI-
BIDKHOI'O XpYCTaJluKa — JIMH3LL. DTH H3MeHe-
HHA cnoco6GCTBOBANM CoOMpaHuUIo JiyyeH rnosa-
JM JIHH3BEl M T€M CaMBIM MOBLILLIEHHIO UYBCTBH-
TEJILHOCTH IMasa k ceety. Paspeiawwias crno-
coOHoCTh 11asa ewe 6onee ycununacs ¢ obpa-
30BaHHEM B HEM CETYaTKW — rpynibl CBETO-
YyBCTBUTEJILHBIX KJIeTOK. Takue ryiaza Xapak-
TEPHBI JUI51 TOJIOBOHOTHX MOJUTIOCKOB (KanbMma-
POB W OCLMHHOIOB).
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JlanpHeiillas 3BOJIOLMA NpUBeNa K elle
GoNblIeMy YBEJHYEHHID BO3MOXXHOCTH BOC-
NPHATHA [JIa30M CBETOBBIX WMITYJILCOB. DTOMY
cnocoOGCTBOBANM yBeJIHYEHHE KPHBH3HBI Xpy-
CTaJIHKa, BO3HHKHOBEHHE COOTBETCTBUA MEXIY
TIaBHbIM (POKYCHBIM pPAacCTOSIHHEM H pacCTosi-
HHEM OT XpyCTajlika JI0 CeTYyaTKH, Pa3BHTHe
3payka, Ma3HOoH MYCKYJIaTyphl, CBETOUYBCTBH-
TeJIbHBIX KJETOK THNa KojboueK M nalioyek M
T

Briie GuUH ONKCaHE 3Tanbl (PHIOreHeTH-
YeCKoro pasBuTHsi opraHoB 3peuusi. [laHtble
COBPEMEHHON MeHeTHKH MOKa3blBAIOT, 4YTO BCe
6e3 HCK/IIYEHHS H3yYeHHBIe B 3TOM OTHOLUe-
HHM TIPU3HAKH M CBONCTBA OPraHOB 3peHus
OKAa3bLIBAKOTCH MOJBEPXKEHHBIMH MYTaLHOHHOM
M3MEHYHBOCTH (ONHCAaHO, HanpuMep, HeCKOMb-
KO IECATKOB MyTaumit rmas y aposocun). Ho-
Ka3aTeJIbCTBOM Pa3BHTHR TNa3 MOA BJIMSHHEM
€CTEeCTBEHHOr0 0T60pa CJy»KaT YrpoLIeHHE ero
CTPOEHHSA W JaXke pelyKuus (y melepHbIX »KH-
BOTHLIX — TPOIIOOMOHTOB, Yy oOutarenei
MYTHBIX MOTOKOB M 1p.). B atux cayyasx npo-
MCXOOUT ObICTpOE HAKOMJIeHHE JIe3HHTEerpH-
pyrolMX MyTauud, NPHBOLALIMX K paspyiue-
HHIO OpraHa 3peHus (Npexie OHH YCTPaHAJIHCh
craGunusupyiouei gopmoii ot6opa).

Dusuosioruueckue apantauuu. MHoro-
YHCJIeHHb! puMepb! GH3Kosornyeckux (yHk-
uHoHaNbHbIX) afantaumi. Hanpumep, nns pac-
TeHHit U3BECTeH KOMIIEKC (pH3HOJIOro- GHOXK-
MHYECKHX MYTAlHi, NMPUBEAIIMX K BbipaboTKe
npucrocobieHKi, KoTopble CBA3aHbI C YCTpa-
HEHHEM HEeNOCTAaTKa KUCJIopoaa: MCroJb30Ba-
HHe KHcJiopona (POTOCHHTE3a, HUTPATOB H Op-
raHMyeCKHX KHUCJIOT KaK [IbIXaTeJIbHOro mare-
puana, nepekioyeHrHe nyrted metrabonuama K
T. 1. Pa3noo6pasHbl ¥ H3HoNorHyeckre Mexa-
HU3MBl TIPHCTIOCOOJIEHHsI PaCTeHHit W XKHBOT-
HBIX K HEJIOCTATKY BOABLI WIH HeGnaronpusr-
HEIM TemnepatypaM. Ot6op Bo BCeX 3THX CJy-
yasix CrioCoGCTBOBAJI BLDKHMBAHHIO U TpPeHMY-
LIECTBEHHOMY  PAa3MHOXEHHIO  WHIMBHIYY-
MOB — HocHTeJieli 6/1aronpHUATHLIX MyTauuii B
COOTBETCTBYIOIHX YCJIOBHSX.

[lpoueccw oTOCHHTE3a TMpEACTaBIAIOT
NpHUMep 3akpenieHns B IBOJIIOLMH KOMILIEKCa
CJIOXKHBIX MpUCHocobnenuii Ha CTPYKTYPHOM M
OGrOXHMHUECKOM YpOBHAX. B 3TOM kommnekce
BBIIENIAIOTCA ClIeMyolliHe TArNbi: CHHTE3 OfIHO-
ro OpraHMyecKoro BeleCTBa 3a CYeT JIPYyroro,
CM€eHa KCroJIb30BaHKA COCTABA BELECTB B Ka-




yecTBe JIOHOPOB 3JIEKTPOHOB Jifl BOCCTAHOB-
nenusi  CO, (dotoopraHotpodpus:  jo-
HOp — OpraHHyYecKoe BellecTBo, GoOTONHTO-
TpodHs: NOHOp — HEOPraHHYeCKOoe BEIeCTBo,
dotoruapotpodus: roHop — Bona). Cootser-
CTBEHHO B 3TOM Psily BLIIEJIAIOTCA ClEIyIoLIHe
rpynnbl OpraHu3MoB: retepotpodnl — o6JIH-
raTHble rereporpocbl — (haKyJbTaTHBHbIE
choToretepoTpochbl — obJuratHble ¢oToreTe-
potpodbl — o6GnuratHbie ¢doToasToTpO-
¢t — hoTopenyKTOphbl ~— (POTOCHHTETHKH.

JlioGoii M3 mepeuyuCaIeHHbIX 3TanoB Mmera-
60J1M3Ma COCTOMT M3 CJIOXKHOTO KOMIWIEKCa pe-
aKUMH, KaXX1as U3 KOTOPbIX MoABep>KeHa MyTa-
LMOHHLIM M3MeHeHHsIM (MHOTWe TakuHe MyTa-
LIMM XOPOLUO H3YYEeHHI: TaK, N0 CHHTE3y XJopo-
¢dwina onucaso Huite Gonee 200 TonbKo Anep-
HEIX MYTaLHi1).

O61unm 1151 agantauuii B XKUBOH npupoze
SIBJISIETCSl ME€XaHW3M BO3HHKHOBEHMS: 8O 8CEX
cayuasx 0ocmamoiHo nodpobHozo aHaAu-
3a 0Ka3vleaaocv, HMoO npucnocobrerue
BO3HUKaGemM He cpasy 8 20mosoM sule, a
daumenvHo opmupyemcs 8 npoyecce 380-
aoyuy. 3TO He OCTaBJSIET COMHEHHMS B TOM,
yTO npHcnocobnenus: noboro macuitaba Beer-
[la BO3HMKAIOT B NPHPOME B Mpolecce ecTecT-
BeHHOro otbopa B npenenax BHAA.

[Tocse onucanusi npuMepoB ajanTauuii
copmynHpyeM onpesiefieH e MOHATHA «ajan-
TAaLMA» W NOKa)KeM MeXaHH3M BOSHHKHOBEHMS
ajantauui.

11.2. MexaHn3m BO3HUKHOBEHUS
apanTaumii

B umpokoM cMbIC/ie C10Ba o] aJantauy-
el NOHWMAeTCsl FAPMOHUSA OPraHKW3MOB (B TOM
yKcsle W NomyJiALMi, BHAOB) CO Cpenok obura-
Husi. B yakom cmeicae nod adanmayuet no-
HUMQIOmM cneyuaivHole cgolcmaa, cnocob-
Hble obecneuumeo BbIICUBAHLUE U PASMHONCE=
HUue op2anu3Mo8 8 KoHKpemHol cpede. V3
3TOrO SICHO, YTO adanmayuu A6AKMOMCS M-
HOCUMeAbHOIMU: afanTalys K OfHKHM (PaKTo-
paM cpefibl He 0053aTeNnbLHO OCTAHETCH TAKO-
BOH B JPYTHX YCJIOBHSIX.

Jlnsi BO3HHKHOBEHMs ANanTaluK HeoOXo-
MO HaJIHYKe 3IEMEHTAPHOTO 3BOJIIOLIHOHHO-
ro Matepuana — Hac/Ie[ICTBEHHOH HW3MeHYH-

BOCTH — M 3JIEMEHTAPHLIX 3BOJIOLHOHHLIX
¢akropos, npexae Bcero orbopa. losiBnenye
B NOMYJALKMH W GHOreoLieHo3e HOBOrO yAauHO-
ro ¢eHotTuna unu ocobeit — HocuTeJlel yaa-
HBIX MYTalH¥ — €lle HeJib3sl pacCMaTpHBATh
Kak ananrauuio. floseaenue ceneKmusHo
YeHHO20 2eHOMUNG ABAAEMCS INeMeHmap-
HoM adanmayUoHHeIM feaeHueMm. Tak ke
KaK MOfIBJIEHHE 3JIEMEHTAPHOTO 3BOJIOLHOH-
HOTO FIBJIEHHSl — H3MEHEHHS] T€HOTHIHYECKO-
ro COCTaBa MOMYJSLWH — €elle He eCTb 3BO-
JIOUMOHHBIH MPOLECC, TAK W MOsIBJIEHHe 3Je-
MEHTapHOr0 aJANTHBHOIO SIBJICHHA elle He 03-
HayaeT BO3HMKHOBeHMs ajantauuum. O6 apan-
TalK¥ MOXKHO I'OBOPHTL JIHLIL TOC/€ BO3HHK-
HOBEHHsl CreUHaJM3HPOBAHHOIO [IPH3HAKA Y
nonyJisiiy (Buaa) K anementam cpensl. Iloc-
THTaeTcAd 3TO MPH <IOJIXBAaTe» OTGOPOM 3Jle-
MEHTAPHOTO alanTalHOHHOTO SIBJIEHHS W CTOH-
KOM H3MEHEeHHH FeHOTHIIHYEeCKOro COCTaBa I1o-
nynsudd. B 5TOM cilydde KOHKpeTHbIe roJies-
Hble YKJIOHeHHKs1 OTAeJILHBIX 0cobeH npeBpaliia-
I0TCSi B HOPMY AISl NOMNYJSALMH B LIEJIOM.
[lpn hopMHpOBaHUK afanTauuH TIPOKHCXO-
IIAT TIpeBpalleHHe cay4ainoeo (3nemeHTtap-
HOrO a/IafTalMOHHOrO fIBJIeHVs1) B Heobxoou-
MOe [Nl TIoNyJIfAUMH W BHAa (opMHPOBaHHe
npu3Hakos K CBoWcTB. CllyyaiiHble HacJeacT-
BeHHbIE H3MEHEHHs B XOJI€ SBOJIIOLMH HaNpaBs-
JIeHHO (M TBOpHYeCKH) rnepepabaThiBalOTCs OT-
6GopoM fi/isi Co3/lanus afantaumii (cMm. r. 10).
910 nonoxxenwe Y. JlapBHH NOATBEpPAHJI
Ha MHOTMX MpHMepax: (JOPMHPOBAHMM SIPKOH
OKPAacKH BETKOB y HaCEKOMOOTbLISeMHIX pac-
TEHUH, YIVIHHEHHH LeH Xupadsl, dopMupoBa-
HHKM MJIEYHBLIX KeJle3 MJIEKOMUTAIWKX K T. 1.
Tak, roBopsi 0 BO3HHKHOBEHHH CXO[CTBA Hace-
KOMOT'O C KakuMm-JIMOO npenMeToM, OH MHcall:
«Ecau npurname, 4mo Ha 0onto 00HO20 U3
HACEKOMbLX BbINAN0 HEKOMOpOoe cX00CmB0 ¢
CYXUM CYYKOM UL ONABLUUM AUCTIOM U 4TO
HOCEKOMble U3MEHAIOMCA B8 pasHulX Ha-
npasaenusx, mo, KoHe4Ho, 8ce me U3MeHe-
Hus, Komopele denarom ez2o bonee noxo-
HuUM Ha markol npedmem u baaeonpuam-
cmeyiom ez20 cokpuimuro, 6yoym coxpa-
HAmMbCR, Moeda Kak Opyeue USMEHeHUA...
coscem ucyesHyms». IleproHauantHoe npuob-
peTeHHe HaceKOMBIM CJy4yalHOIo CXOACTBA C
KakuM-JIMO0 HEXHBHLIM NpPEIMeTOM BOBCE
«HENb3A CHUMAMb HEeBEPOSMHLIM, NPUHU-
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MQR 80 8HUMAHUE noymu becKoHeuHoe KO-
AUYECTMBO  OKPYHCAIOWUX Npeomemos U
pasHuyy 8 hopme U OKpacke cyujecmsyio-
wux Hacekomoix' ». TIpucnocobieHKsi He BO3-
HHKalOT B rOTOBOM BHIE, a CKIaALIBAIOTCA B
npoLecce MHOTOCTyneH4aToro otéopa ynayHbix
BapHaHTOB M3 MHOXKECTBA H3MEHHBLINXCH 0CO-
Geit B upene MOKOJICHHI.

B 380MI0UUOHHOM CMbICAE NOHAMUE
«adanmayua» OOANHO OMHOCUMbCA He
CMOAbLKO K OmMOenvHOl 0cobU, CKOAbKO K
nonyasayuu u udy. ViameHnenus e B npejie-
Jiax OTAeNbHO# 0COOH B OTBET HA T€ WJIK MHble
H3MEHEHUs] OKPY»KalolleH Cpejibl NPOHCXOIAT B
npefeyiax yHacaefoBaHHOW KaXK10i 0CoOBI0
HOPMBI PeakUHH. ITO W M3MEHEHHsl OpHeHTa-
UMM XJIOPOIJIAaCTOB B KJETKE MO BJAWAHHEM
CBETa, ¥ W3MEHEHHUS WHTEeHCHBHOCTH TPAHCIIH-
pPauMH M AbIXaHKs pPacTEHKi B TeYeHHe CYTOK,
v T. M. C 3BOJIOIMOKHON TOYKH 3pEHHs ajar-
TaluyeH BO BCeX 3THX ciyyasx Oyaer crnoco6-
HOCTb OPraHU3MOB JAHHOIO BHUIA MEHSTHLCH B
COOTBETCTBHH C JIEHCTBHEM BHELLUHEro (hakro-
pa, T. €. HOpMa peaKUHii JaHHOrO NpPH3HAKA
Uiy cpoiicTBa. KOHKpeTHbie XKe ajanTHBHBIE
NPOfIBJEHHs] PeaKluii B rpouecce OTAeNLHOTO
OHTOr€He3a MHOTAa Ha3blBAKTCA AKKAUMA-
yuamu, a rpynnoBble W3MEHEeHHsi B npejienax
HOpPMBI peaKilMil BHJid, CXOfIHbIE Y TPymMn 0Co-
Geit,— modupuxayuamu

11.3. Knaccudukaums aganraymn

C 3BOJIIOLIMOHHOM TOUKH 3PEHKS BAXKHO HE
MpOCTOE OMHCaHHE MHOXKECTBA Pa3IMYHbIX
aJanTauMi, a KI1acCH(HUKALMA UX MO NPOHCXO-
YKIEHUIO, MPUHAMJIEKHOCTH K PasHbIM acrek-
Tam cpenpl, Maciutaby.

Mytu npoucxoxnenus apanrtauui. [lo
MPOHCXOXKIEHHIO PazsM¥alT npeadanmus-
Hue, KoMbuHamusHuole U nocmadantmieHole
ajantauuu. B cnyuae npeanantauyi NOTeHLM-
aJibHble 3JanTALHOBHBIE SIBJIEHHS] BO3HHKAIOT,
onepexasi CylecTByolHe ycnosus. Myrauu-
OHHEIM MPOLIECC W CKPeLUMBAHUA TMPHBOMAT K
HAKOMJICHHIO B MOIMYJIALMAX CKPbITOro (MOOH-
NU3aUMOHHON0) pe3epBa HAC/ENCTBEHHON M3-
MeH4YHBOCTH. Yacth ero B OymyliemM MoxkeT

' Hapeur Y. Co6p. cou. T. HI. M.—J1., 1939.
C. 438.
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GLIThL HCMONL30BAHA /IS CO3AHMUST HOBLIX MPH-
cnocoGaenuit (C.M. lepiuensor).

OnuH K3 NMpUMEpPOB MpeBpalLlieHHsi paHee
CYLIECTBOBABLINX B CKPHITOM BHJi€ B NreHOGOH-
Jie OTAENIbHEIX MyTalHH B agantaumio Oblil onu-
CaH BHILLIE NPUMEHUTEJILHO K ABJIEHHIO HHIYCT-
puanbHoro Mesianuama (cm. ra. 10).

[lpy npeadanmusHom nymu BO3HHKHO-
BEHHA aflanTalyii Hepelko ¢ yCrneXoM HCMoJib-
3yI0TCA TpeXHHe OCOGeHHOCTH OpraHu3Ma,
BO3HMKLLKE B HHBIX ycsioBusX. [1pn 3TOM Heko-
TOpHIE C/OXKHLIE NPHCNOCOBGeHHST MOTYT BO3-
HHKaTb, Kak Obl «onepe)kasa» yCJIOBHA, MpH
KOTOPbIX 3TH OCOGEHHOCTH OKXKYTCHA afanTta-
uusamy. Hanpumep, Hanuuve WIBOB B yepere
MJIEKONUTAIOLIMX oOJeryaer poabl, XOTs MX
BO3HHKHOBEHHE He OHLJIO CBSI33aHO C XKHBOPOXK-
JEHHEM.

[lpy BO3HMKHOBeHMH ajanTauui KOmMOU-
HAMUBHOIM NYMEM CYLIeCTBEHHO B3aUMOEH -
CTBHE HOBHIX MYTaLIMii APYT C IPYrOM K C FeHO-
THIIOM B LiesIoM. DdheKT MyTauui 3aBHCHT OT
TOH MeHOTHIHYECKOH Cpeibl, B COCTaB KOTOPOH
B OGynyiuem ouu BoiinyT. CkpelunBanne ocobei
naet pa3HooOpa3Hoe CoyYeTaHWe MYyTAHTHOrO
annensi C IPyruMu alsensMH TOro 2Ke H APYyrux
TeHOB. JTO MPHBOAMT K H3MEHeHHIO hdekTa
NpOsABIEHHS MyTaUKH MyTeM B3aUMOJEHCTBHSA
reHoB. [lpu 3TOM MOXKeT GHITH WIH yCHIIeHHe
(Komnaumenmayus), iy noaasnexHve (3nu-
cmas3) ero BHIpaXeHHs B (EHOTHIE; KpoMe
TOro, OOLIYHO MYTAHTHLIH aJUlesb Mo AeHCT-
BHEM MHOCHX E€HOB TPOABJAETCA IPaLyHpo-
BaHHO (nonumepus). Bo Bcex cuyyasx co3na-
eTCs peanbHasi BO3MOXHOCTb A/A OBLICTPO#H
CMeHbl OAHMX amantauni apyrumu. KomGuua-
THBHBIH MyTh (OPMHMPOBAHKA ANaNTauUWH, BH-
JiMo, HauboJiee pacripoCTpPaHeHHbIH B MPHPO-
Ie.

[locmadanmusHbell hymo BO3HKKHOBE-
HUsl ananTauui Cssid3aH C pefyKuWed paHee
pPa3BHTOrO0 MpH3HAKAa W TEPeBOJOM Olpese-
JISIOLHUX €ro peaiM3alyio reHoB B PeLeCCHB-
HOe COCTOsiHHE (MM HMCMOJIb30BAHHEM paHee
CYLUECTBYIOLErO OPraHa B IPYTHX LeJIsiX — He
TeX, YTO ONpeNesHIM ero MnosiBJieHHe Nocpesl-
CTBOM COOTBETCTBYIOLLETO JiaBJieHHsi 0TO0pa).
an nepepojie reHOB, BJIHAKILHX Hd PA3BHTHE
pelyLlHpyeMbIX OPraHoOB, B PELIECCHBHOE CO-
CTOsIHHE (YTO BeCbMa BEPOSAITHO) OHHM BKJIOYA-
IOTCSl B CKPBITbII pe3epB HACJEACTBEHHOW H3-



MEHYHBOCTH. DTH FeHbl COXPAHAIOTCS B FeHO-
¢oHze nonynsuyi W BpeMsl OT BpEMEHH MOTyT
NPOsIBAATLCS  (DEHOTHNMYECKH  (Hanpumep,
ataBuaMbl, ¢M. V1. 6). B cayyae yctanoBnenus
OTOOPOM IMONIOXKUTENILHOM CBA3M MEXKIY TaKH-
MH TF€HaMM M HOBLIMH YCJIOBHSIMH Cpellbl OHH
MOTyT JaTb Hayajo Pa3sBHUTHIO HOBBIX NpH3Ha-
KOB H CBOHCTB.

Ilpu nocmadanmusxom r1iyTH HOBbHIE
ajanTtauyy BO3HMKAIOT MOCPEACTBOM MCMOJb-
30BaHMsl paHee CYyLLeCTBOBABIUMX CTPYKTyp B
cilyyae CMeHHl MX ¢(yHKumi (cMm. . 16). Tak,
BHCLEPAJILHBLI CKeJleT Y MpeNKoB I03BOHOY-
HbIX COCTOSN M3 XKabepHbIX Oyr, NpeacTaBJieH-
HbIX HepaculleHeHHbLIMKH KOJIbLIAMK K OXBaThl-
BaBILKX MepelHnH KOHell TNHlieBapUTeJIbHOM
Tpy6kn. OHM ciy>xiH Kak 6kl pacnopkoit ans
NHLIeBAPHTENILHOH TPYyOKHM, NpenATCTBYA ee
cnanennio. OnHako B Xojie nanbHellleH 3BO-
JIIOUMH C ycHieHHeM (YHKUMW JIbIXaHWA JKa-
GepHble IyrH CTAHOBATCH YaCTbIO CHCTeMbl Ha-
rHeTaHua »HIAKoCcTH. B panbHefiiuefi 3Bodiio-
LMH >KaOepHHle JyrH MpHHUMAKT Ha cels
(YHKUHM XBaTaHWs W NpeBpaLlaloTcs B yellio-
CTH.

[lpy knaccudukauuu agantauuii ¢ He-
CKOJIBKHX TMO3MUKMi Jilobasi aganrtaums, Mpo-
CMOTPEHHas OJHOBPEMEHHO B CBeTe pasJiHu-
HblX TNOAXOIOB, XapaKTepU3yeTCs HOCTATOHHO
onpenesieHHO W yetko (Tabm. 11.1).

[lonyyeHue Takol YeTKONH W onpeeneHHo
XapaKTepHCTHKK aJanTauyyd MOXKeT MoKas3aThb-
€A WMEKLIHM Ccyry0o TeopeTHyeCKoe 3Haye-
Hue. Ho, kak Mbl HEOIHOKPATHO MOmYepKHBa-
JI1, 3BOJIOIHOHHAA Teopus B 0603pHMoM Oyty-
€M JOJDKHA CTaTh OCHOBOH CO3HATENBLHOro
CyLLeCTBOBaHMA 4eNoBeyectBa B Ouocdepe,
OCHOBOH HarnpaslieHHOH nepefeNikn W ydyeta
BO3MOXXHBIX NMOCJIEACTBHH BTOPXKEHHA YeJioBe-
Ka B rJlaHeTapHble npouecckl. M npu sTom
npobyieMa BO3HHKHOBEHHS, (POPMHPOBaHKs,
TpaHChOpMALMYE afANTALKH XKHBbIX OpPraHH3-
MOB npuobpeTaer HeH3mMepHMO Ooliblliee 3Ha-
YyeHye, YeM TO, KOTOpoe OHa ceiyac umeeT B
«6HOJIOrHYECKHX>» OTPAC/IAX X03ANCTBA (Cenb-
CKO€e X03AHCTBO, MHKPOOHOMNOrHA, NPOMbICTIO-
BOe XO3AHCTBO W T. M.).

Anantayyy B pasubix cpemax. [lo npu-
HAII©KHOCTH K acrekTaM Cpefibl aJanTalHi
ObiBaroT pa3nnuHbiMH. JI1060¥# pesynbTar ecre-
CTBEHHOT0 0TGOPA CBSI3aH C TéM WJIH HHBIM H3-
MeHeHHeM GHOTHYECKOH Cpefibl, KOTOpas B CO-
OTBETCTBHM C YPOBHAMH OpPraHH3alMK KHBOIo

(em. . 4) moxet GuIThL noApasje/ieHa Ha re-
HOTHMHYECKYI0, OHTOTEHETHYECKYID, MOmyJs-
I{HOHHO-BHIOBYI0O W GuoueHoTHyecKyo. [lox-
pasfesieHusi cpebl OTNHYAIOTCS H cnenuduue-

CKHMH aJantduHfAMH.

Tab6nuua [1.1. Knaccudukauua anantauuit
(no H.B. Tumocdeey-Pecosckomy u ap., 1969)

[lpusimn knaccudukaimm

[pynna anantauwi

[lo npoucxoxpennio

Ilo npuHamiexHocTH
K pa3HoH cpeje

Ilo 3BosmouHoHHOMY
maciuraby

ITo xapaktepy BO3HH-
KaKLIHX H3MeHeHH i}

Bosnukaloume  mnpe-
ananTHBHbIM, KOMOGHHa-
THBHBIM H TNOCTAAANTHB-
HBIM MYTSMH

leHorunuyeckne (oH-
TOFeHEeTHYECKHE), TMOoMny-
JISLHOHHO -BHIOBLIE,
OuHO1IEHOTHYECKHE

Crneupann3npoBaHHLie
H obume

¥npowawiyue crpoe-
HHE CHCTeMbl, YCJIOXK-

HRIOIHE CTPOEHHE, CO-
XPaHAIOILME  CTPOEHHS
CHCTEM H YPOBEHb CJIOXK-
HOCTH

[lo pnurensHocTH co-
XpaHeHHsl B OHTOreHese

KpaTkoBpemenHeie,
NOBTOPAIOLLMECH H TIO-
CTOSHHbBIE

Jna eenomunuueckoll cpedvl Xxapakrtep-
Hbl LeJIOCTHOCTL reHOTHNa 0cobu M B3aHMO-
JeliCTBHEe TeHOB Mexay coboii. LlenoctHocTh
reHoTMna onpezgensier oCoOG€HHOCTH JOMMHH-
pOBaHHsi T€HOB M pa3BuTHe Koajantauui. Ha
MOJIEKYJIAPHOM YPOBHE Mbl BCTPe4YaeM TOHKYIO
aJlanTHBHYIO OPraHW3auMio CTPOEHHSI W B3aW-
MOJEHCTBHA MOJIeKyJ, ofecrneuuBaloluX 3¢-
(dekTHBHOE BOCNpOM3BENEHHE H CAMOKOHCT-
pyupoBanue OuononnMepo. Bosnmukaer Bo-
npoc: BCe Jii 0COGEHHOCTH CTpoeHusi Guorio-
JINMEPOB OKa3biBalOTCA ajanTuBHbiMK? C Toy-
KW 3PEHHA IeHeTHYECKOTo KOIAMPOBAHMA SICHO,
YTO HE€ BCE, MOCKOJIbKY CYLUECTBYET sIBJIeHHE
BbIPOINCOCHHOCTMU 2eHemu4ecKko2o Koda (CMm.
npanee ri. 20, pasgen 1). OmHako AO/DKHBL Ju
MBI IPH3HATE 32 ABNEHHAMH Ha MOJIEKYJIAPHOM
YPOBHE OpPraHH3alLMH KH3HH TOJNBLKO (PYHKUHH
reHeTH4YeCcKoro KoaupoBauus? He cauiikom Jin
Mbl MaJl0 3HaeM AJIfl TOro, YTOGk! YBEPEHHO To-
BOPHUTb 00 OTCYTCTBHH APYTHX (DYHKUHMH Yy KO-
J0HOB, ckaxkem YILIV wn VLILI, xonupymommux
Oy U TY K€ AMHHOKHCJIOTY CepHH?
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Ha kuaemouHom yposHe WCCIeIOBAHHA
Mbl 0OHapy>KHBaeM MHOTOYHCJIEHHbIE OpraHedi-
JIBl CO CJIOXHOHM CTPYKTYpOH W MHOXeCTBOM
dyHKUMH, ONpPEleNsIOUHX CaXKeHHbIH MeTa-
6GoM3M KJIeTKH W ee (DYHKUHOHMPOBAHKHE Kak
1{eJIoro.

Adanmayuu Ha YyposHe O0mMOEALHOU
ocobu CBfA3daHbl C OHTOreHe30M — YMOopfLo-
YEeHHLIMM BO BPEeMEHH M MPOCTPaHCTBE Npo-
1leCCaMH peau3aliii Hac/eCTBEHHOH HHGOP-
MaluH, HAacJIeICTBEHHbIM OCYLLEeCTBJEHHEM
Mopdoreresa. 3aech, Kak, BipoyeM, ¥ Ha Jpy-
rMX YPOBHsX, MBI BCTpeuaeM Koadanma-
yuu — B3auMHble npucriocobsenusi. Hampu-
Mep, JIonarka K Ta3oBas KOCThb MOABIXHO CO-
yjleHeHbl C TOJIOBKOH njieyeBo¥ H GelpeHHOH
kocteit. KocCTH, MOABWKHO TMpHUKperJIeHHbIe
APYT K PYry, HMEIOT B3auMHble npucnocobe-
HUA 118 obecrieyeHusi HopManbHo# paboThi. B
OCHOBE KOAJanTaliy JIexaT pas/iMiyHble KOp-
pesifiliiH, KOTOpbie W PeryJIipyloT OHTOTE€HEeTH-
yeckue nyddepeHIEpoBKH.

Ha ourtoreHeTHueCckoM ypoBHe pasHoo0-
pasHbl  KOMIJIEKCHBbI® ajantauuy  (usHoJo-
ro-GHOXMMHYECKOro Xapakrepa. B ycjoBusx
MOBLILLEHHOW Temrneparypsl M HENOCTaTKa
BOJIbl HOPMAJIH3aLlKsl 2KH3HEeIeATeJIbHOCTH pac-
TeHW! JIOCTMraeTCd HaKOIJIEHHEM B KJIeTKax
OCMOTHYECKH AKTHBHBLIX BELIECTB, 3aKpPbiTHEM
yereuu. [lospexxaaioulee BiausiHMe CoJieH Ha
CUJILHO 3aCOJIeHHLIX M0OYBax B HEKOTOPOH CTe-
MeHH MOXXeT HeHTPANH30BaTLCs HAKOMJIeHHEM
cnieuudHyeckux OGEJIKOB, yCuleHHeM CHHTe3a
OpraHuyeCKHUX KUCJIOT M T. L.

TNonyaayuorto-sudosas cpeda NposB-
JNSieTCs BO B3auMoaeHcTBUM ocobell B rpele-
Jiax nonyJisilvil 1 BYzaa B uesiom. [lonysisiumos-
HOM Cpejie COOTBETCTBYIOT HallOPraHH3MEHHbIe,
nonyJisILHOKRKO-BHAOBLIe afantaumu. K nomy-
JISILLHOHHO- BUIIOBbIM  3[aNTALUAM OTHOCHATCH,
HanpuMep, MOJIOBOK [pOLIECC, reTepo3HroT-
HOCTh, MOOGWJIM3ALIMOHHBLIA pe3epB HACJeNCT-
BEHHOH MH3MEHYHBOCTH, ONpeleJieHHasi MJoT-
HOCTL monmynsumuid ¥ 1. A Jas oGosHayeHwust
psfa CrieuuaNbHbX BHYTPHBHIOBLIX afanTtauui
cyliecTByeT TepmHH «KORTpysrumu» (C.A.
CesepuoB). Konepyanyuu — 83aumonpu-
cnocobaenus ocobell, s03HUKAOWUE 8
pesyavmame BHYMpUBUOOBLLX OMHOULE-
Hutb. OHu BHpPaXawWTCA B COOTBETCTBHH
CTPOEHHSI ¥ (DYHKLHK OPraHoB MaTepH H geTe-
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HbILLA, aNnNapaToB Pa3MHOXEeHMs CaM1l0B H Ca-
MOK, B HaJIMYWK NpHCNoCoOIeHHH /151 OTHICKA-
Husi oco6elt MPOTHBOMNOJIOXKHOTO MoJia, CHCTe-
Mbl CHTHAAM3aLHH ¥ pasjleIeHusl Tpyaa Mexiy
0co0fiMH B CTaJax, KOJIOHHAX, CeMbLSX H T. JL

Upesshlyaiyo pasHooOpasHbi , CriocoOkl
B3aWMOENCTBHSA BHIOB B OHOreoueHo3ax.
Pacrenust BO3NEHCTBYIOT Apyr Ha JIpyra yepes
H3MEHEHHs HE TONBLKO YCJIOBHI OCBEIIEHHOCTH
M BJDKHOCTH, HO W BBIEJAA ClieUHa/IbHble aK-
THBHBLIE BeL1eCTBa, CrnoCoOCTBYIOLHE BhLITEC-
HEHMIO OJIHMX M Pa3MHOXEHHWIO PYrHX BHJOB
(arreronamus).

Ctporo pa3rpaHWyHTbL TE€HOTHIHYECKHe,
OHTOTEHeTHYECKHE, TONYJISUMOHHbIE H GHOLE-
HOTHYECKHEe alNanTallH MPaKTHYECKH TPYAHO.
Anantaupuy, OTHOCSLUMECA K ONHOM K3 Cpel,
«cpabaThiBalOT» M Ha [pyrux cpenpax; Bce
ajanTauyuy NoOAYMHAIOTCA NPUHYLNY MYAbIMLU-
pyrkyuoHarvrocmuy (em. ri. 16). 1o u no-
HATHO, TAK KaK pa3Hbie 3BOJIKOLHOHHbLIE CPelbl
(resoTunuyeckas, mNoOMNyJALHOHHAs K OHOreo-
LleHOTHYeCKas) TECHO K Hepa3phiBHO CBS3aHbI
MeXXny coGoii: ocobu CYLIeCTBYIOT TOJNbKO B
MONYJAUMAX, MOMYJALMH HACEJISIIOT KOHKpeT-
Hble LeHo3bl. BHioBOH coctas OHOLIEHO3a, Ofl-
peliesisisi XapakTep MEXBHAOBLIX OTHOLUEHMH,
OKa3biBaeT BJIHSIHWE W HA FeHOTHITHYECKYIO, M
Ha MOMyJIALMOHKHYIO cpenbt. JleficTBHe ecTecT-
BeHHoro otéopa Ha NonyJisiuHK NPHBOJAHT K H3-
MEHEHHAM M B OHOLIEHOTHYECKOH Cpejle, MeHAA
XapaKTep MeXBHIOBBIX OTHOLLUEHHH.

Macwraé apanrauui. Ilo mMacuTaby
ajanTauMu JIeNSITCA Ha cneyuaau3uposat-
Hble, TIPHTOOHBIE B Y3KOJIOKAJLHLIX YCJIOBHSIX
JKM3HW BHIA (Hanpumep, CTpoeHHE A3BIKA Y
MYpaBLEJIOB B CBfI3H C MHTAHHEM MYpaBLSIMH,
MPHCTOCOOJIEHHsT XaMeJleOHa K JpeBeCHOMY
006pa3y KH3KH M T. 11.),  06wue, NPHUrojiHbie B
ILIHPOKOM CMEKTPe YCJIOBHH CPeibl ¥ XapakTep-
Hele s GoabiluMx TakcoHoB. K nocsejHe
rpynre OTHOCATCA, Hanpumep, KpyrnHble u3Me-
HeHHsi B KPOBEHOCHOMH, JIbIXaTebHOi H HepB-
HOI CHUCTeMax Yy TMO3BOHOYHBLIX, MEXaHH3MHl
doTocHHTE3a K a3pOGHOTO IbIXaHHsl, CeMeHHOe
pa3MHOXKEHHE W PelyKuusi FaMeTo(HTa y BhIC-
KX pacreHHH, obecrneyrBalollye MPOHHKHO-
BeHHE MX B HOBBIe aganTHBHbie 30HBL. [lepso-
HayaJibHo OOlKe afanTauHH BO3HHKAKOT Kak
CrielMaliu3ipoBaHHble, OHH CMOFYT BHLIBOAMTbL
onpezie/IeHHbIe Bu/bl Ha MyTh WKPOKOH adan-



musHoll paduayuu, Ha nyth apozere3a (CM.
rn. 15). IlepcrnektnBHile ofuye afantauxu
0GLIYHO 3aTParWBalOT He OAHY, @ MHOTHE CHC-
TeMBl OpraHoB.

CyLuecTByIOT W Ipyrue noaxofibl K K1acCu-
¢dukauuu agantaumii. Tak, no Xxapakrepy Hame-
HeHul ajanTtauny GLIBalOT CBA3AHLI C YCAOM -
Hexuem Uy ynpoweHuem MophodH3HOIIOTH-
yeckoi opranusauuy. Hanpumep, napasutuam
0OHYHO BeleT K YIPOLUEHHIO K pefyKUHH psiia
opraHoB. B T0 e Bpemsi nepexon K akTHBHOMY
06pa3y >KU3HH CBf3aH C pa3BuTHeM W audde-
peHumauyen psia BAXKHbIX OPraHoB HarajleRHs
W 3alUMThi. AflanTalyy, CBA3aHHble ¢ BhIpaboT-
Kol coumManbHOro, obLiecTBeHHOro o00Opasa
JKM3HM Yy BbiCUIMX 6eCrio3BOHOYHBLIX W MO3BO-
HOYHBLIX,— 6o0Jiee COXKHbBle npHoOpeTeHHs,
yeM aianTaluyy MUKPOOPraHHu3MOB H PAaCTEHHH.

[Tono6GHo pasauduam no 360AI0YUOHHO-
my macwmaby, adanmayuy MOTYT OTIIHYATD-
CAl W no OHMO2eHemuueckomy macuimaby
(DMMTENLHOCTL COXpaHEHWSI B OHTOreHese).
OpHy aganTaumy B OHTOTeHe3e HMelOT KPaTKo-
BpEMEeHHOE 3HayeHHe, APyTHe COXPaHFITCA H
Ha Gojiee AIMTENbLHBIH CPOK. OmHK OrpaHHyM-
BAIOTCS 3apOMbILEBBIMH CTANMAMH Pa3BHTHS
(cM. 1. 14), ApyrHe HOCAT MOBTOPAIOLIMICS
xapaktep (Ce30HHble H3MEHeHHsl B OKpacke Y
JKMBOTHBIX M PAaCTE€HHWH, PasJin4HOIO pofa MO-
quduKauMit ¥ T. N.), TPETHH HMEKT TOCTOsH-
HO€e 3HaueHHe B XKH3HH OCOOH (CTpoeHHe XKH3-
HEHHO BAXKHBLIX CHCTEM M opraxos). Msyuenue
afantaumii, OTJIHYAKIMXCH MO MPHYPOYEHHO-
CTH K Pa3HbiM 3TanaM OHTOreHe3a, BaXKHO JUIs
MOHHMaHusl SBOJIIOLMKH OHTOreHe3a.

11.4. OTHOCUTENBHLIA XapakTep
apanraymm

CoBeplLeHCTBO BCAKOro npucrocobienys
onpefeNlieTCA BHeIUHel CpeoH, T[03TOMY
npucnocobaerue Bceeda OMHOCUMENLHO.
I'lpucniocobnesHoe K OOHKWM YCJIOBHAM, K O-
HOMY YPOBHIO OpraHu3aluM, OHO Tnepecraet
GLITH TAKOBLIM B pyrHX YCJAOBMAX, HA APYTHX
ypoBHsix. [laHumpb Ha3eMHbIX yeperiax — Ha-
JIeXKHAs! 3a1KTa OT MHOTHX BParoB, HO He 5¢-
(hekTHBEH TMPOTHB XHUIHBLIX MTHL, KOTOpLIE
MOAHHMAIOT Yepenax B BO3AyX H COpPachIBalOT
Ha 3eMJllo, pa3buBasi NaHUKPDb.

B pasHbiX yc/I0BUAX CTeNeHb COBEPLICHCT-
Ba KOHKPETHBIX MPHCIOCOGNIEHHH BCEra OKa-
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3bIBaeTCs HeoAWHakKoBoii. B aToM nposiBisieTcs
OTCYTCTBHE «CTPEMJIEHHSI» K COBEpILEeHCTBY,
TNPUIHCHLIBAIOLIErOCA TpPHPOAe HEKOTOPbIMM
paHHMMH 3BOJIOUHORHBIMK THToTe3amu. [pu-
cnocobyieHHe B KOHKPETHLIX YCJIOBHSIX BCErna
JIOCTHraeT JIMllb TO# CTeneHH, KoTopas J10cTa-
TOYHA CpPABHUTEJIBHO C MPHCHOCOGJIERHIMH
KouKypupyloumx ¢opm. OTHOCHTENBHOCTDL
npucnocobeRuil BLICTYNAeT He TOJILKO B Npo-
CTPaKCTBe, HO M BO BpeMeHH; NOC/IEHEE I0Ka-
3eiBaetcsi hakTamy BHIMMPAHHS MHOTOYHCIIEH -
HbIX OpPraHuyeckHx (opM B MpOLLJIbe 3MOXH
passuthsi Guocepbl 3eMilu.

Teopusi 3BoMIOLMY MOKA3bIBAET, YTO BHE
npucnocobaenus 8 xusoll npupode He cy-
wecmayem HUKAKOL cmpyKmypbt, HUKaKoii
BHyTpeHHeHl 1e/1ecoo0pa3HoCTH B CTPOEHHH
KaK OTIeJIbHbIX OPraHu3MOB, TaK M LeJIbIX BH-
foB. BuaumocThb ee cosnaetcsi B pesyskraTte
CMeHbl MWJIJIMOHOB MOKOJIEHHH €CTeCTBeHHbIM
ot6opoM, GecnpepbiBHO (OPMHPYIOLIHM W
NoJiePXKUBAIOIMM ~ CaMble  pa3HooOpasHbie
npucrnocob/eHys, HaylHas ¢ CyOKJIETOYHOrO H
710 6MOreoLeHOTHYECKOro YPoBHs. TOMLKO Mo~
TOMY, 4YTO yCJIOBHSI, C KOTOPLIMH CEroflssi CTa-
KUBAETCH OPraHu3M, BCTPEYalMCh B HCTOPHH
BHIa MHOXECTBO pa3, B pesyJbrate orGopa
oKasanach BblpabOTaHHOH Ta WJM WHAEA MpH-
criocobuTeNbHasl peakuusi. B npotusHoMm ciy-
yae 1es1eco06pa3HOCTb PeaKUHH Heye3aeT (Ha-
npuMep, MOA BIMSHHEM CHJILHBIX JIO3 pajaua-
LIHH, XHMHYECKUX MYTareHoB W T. M.).

11.5. MeTtoponoruieckoe 3HaveHue
pelueHus npobnembl OpraHMyecKomn
uenecoobpa3HocTH

Boripoc 0 COOTBETCTBHH XKHBbIX OpraHu3-
MOB YCJIOBHSIM MX CYLLeCTBOBaHusl (rapMOHHsI
OpraHu3Ma M Cpefibl — «OpraHuyecKas ueJe-
coo6pa3HOCTb») NaBHO HHTepecyeT (HII0Cco-
¢oB K GHOJIOrOB. ApHCTOTelNb, NOCTABHB BO-
MPOC «pajH 4Yero CO3flaH OPraH?», MbiTAJICH
OTBETHTL HA HEro, OMWPaACh Ha MpPHHLMN
«causa finalis» («kOHeYHOW TNPHYHHBI»); OH
yCMaTpuBall Haluuie B [IPHPOJie  HEKOH
«LeJIH», KOTOPOH NOAYMHAKOTCS BCE MposiBie-
Hust kusHu. Takoir meneonozuyeckul (ot
rpeu. telos — uesib, pe3ynbTar) MOAXOA K fAB-
JICHHSIM >KHBOI MPHPOJLI B NONAPBHHOBCKHH,
MeTadM3UYeCKui MepHoi pasBuTHsi OHOJIOrHH
61 rocnoacTeytouum. Harypanuctel v Ha-
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Typpunocodsl pasueix snox ([apseit, Pei,
Ceammepnam, Bouns, Jluuueil u np.) nocss-
LIaMH UCC/IEN0BAHUA PACKPBITHIO Pe3yJbTATOB
«KOHEYHOH 1IEJIH».

Teneonorusi noAro yaep«uBana CBOH N0-
3UUMH B OHONOrHH M ObLNA TECHO CBfi3aHa C
meonoeuetl (ot rpey. teos — 6Gor). OcHoBHasn
CYTb T€OJIOTHH CBOAMIACH K MPH3HAHHUIO Liele-
C00OpasHOCTH  YCTAHOBJIEHHBIX  MOPSIIKOB.
Cuuranioce, HanpuMep, YTO KOWKHU CO3LAHbI
JU1st TOro, 4yToObl MNOXKHPATH MBILLEH, W MBILIH,
4TOObI OBITH NOKHPaeMbIMH KOWKAMH. MHo-
rHe MNPOrpecCHBHBIE MBICJMTENH, OYIy4yd He B
CHJlaXx HAy4yHO OMNPOBEPrHyTb Takoe OObsCHe-
HUe, CTAJIH Ha NYTh OTPHILAHHS OO LEKTHBHOIO
XapakTepa 1eJieco00pasHOCTH B XXKHBOH [MPH-
poze (Hanpumep, . Boawrep, I'. Ieiine).

B kavectBe HHBIX, HEIAPBHHOBCKHX
MEXaHH3MOB BO3HMKHOBEHUs LieJlecoo6pa3Ho-
CTH B OTEYECTBEHHOH JIHTeparype KoHua
40-x — nayana 50-x romoB XX B. BblaBHra-
JIUCh THTIOTE3b! XA[EKBATHO MPUCIOCOGUTENb-
HOrO M3MEHEHUs», «MPsAMOro npucnocobe-
HUF», «NEepefie/IKH MNpUpoabl NyTeM aCCHMH-
JAUMH ycnoBHE». [Mnoresnl aeKkBaTHOro OT-
BeTa OpraHu3Ma Ha BO3JIEUCTBHE BHELUHHX YC-
JIOBUH JABHO HM3BECTHLI B HAayKe H HAYT OT
B3mAnoB K. Jlamapka. B kauecrse ogHoi M3
NPeAnoCHJIOK CBOEH KOHUENLHH 3BOJIIOUHH
Jlamapk (1809) BbyaBuran nmpuHUMN, No3Hee
NOJIYYHBLUHH Ha3BaHWE «HACaeJ0BaHHA 6J1aro-
npuobperaembix cBoiCTB». Hekortopoe pac-
NpocTpaHeHHe IMIoTe3bl «Hac/enoBaHus 6J1a-
ronpuo6peraeMblx CBOHCTB», BO3MOXHO, 00b-
FICHAIETCA KaXKYLIeHCs1 JIOTHYeCKOH HeHu3bex-
HOCTBIO NPUHATHA €€ i1 00BACHEHHUs NpoLiec-

ca opraHuyeckoin 3sosounn. «Mnu cyuecrsy-
€T HacJefoBaHHe NPHOGPETEHHBbIX NPHU3HAKOB,
WJIH HET 3BOJIFOLIMM»,— 3asiBJIsJl M3BECTHbIH
aHIVIMACKHH (uIocod M HATYpajHCT KOHIA
XIX B. I'. Cnencep. OnHako He «Hacredosa-
Hue npuobpemaemolx ceolicms», a npuob-
pemenue HacredcmeerHblx ceolicms (My-
MAaYUOHHA USMEHHUBOCTL nO0 KOHMPO-
nem ombopa) Heobxodumo u docmamouHo
s obwacHeHUs adanmusHo2o npeobpaso-
BAHUSL HCUBBIX CUCIMEM I BO3HUKHOBEHUS
buonoeuueckoll yenecoobpas3Hocmu.

Hrak, coBpemeHHas Teopusi 3BOJIIOLMH B
KOPHEe MOJIPLIBAET TEJIEOJIOMHYECKOe MUPOBO3-
3peHHe, 3aMEHSl KKOHEYHYK [pPHYHHY»
(«causa finalis» meTacdu3nkn) NpHYKHHON ecTe-
CTBEHHOH, nesTenvHoM («causa efficientis»).
buosnoruyeckas rapMoHus (COBEpPLIEHCTBO H
NpUCnocoONeHHOCTh), 06HApy>KKHBaeMasi B Op-
raHWYeCKOM MHpe, He PHBHEeCEHa CBHILLE U He
MOXKET ObITb M03TOMY OKA3aTeJILCTBOM Cylile-
CTBOB@HHsI BbICLUEro OyXd, OHA pe3yJibTaT ec-
TeCTBeHHOIo MarepHanbHOro Mpoiecca 3BO-
JIIOUMOHHOTO Pa3BHTHS.

Bcsikoe, camoe ciiokKHOe W TOHKOE MpH-
CrnocoGieHHe B YKMBOH NPHPONE BO3HHKAET B
rnpolecce 3BOJIOLMH MyTeM 0TOOpa U HCTOPH-
YeCKH pa3BHBAETCH Yepe3 yCTpaHeHHe opra-
HH3MOB — HOCHTeJIeli  HelnpHCrNoCoGieHHBIX
BapHAHTOB B [AHHBIX YCJIOBHAIX CYIIIECTBOBA-
HuA. [IpucnocoGnenne — pesysbrar He «BHYT-
peHHeH CNOCOGHOCTH» OPraHW3MOB M3MEHSITh-
Csl B COOTBETCTBHH C YCJIOBUSIMH Cpefibl, a Npo-
necca orbopa, YCTPaHsaLLEero Hernpucrnocot-
JIeHHBIX.

Jeonioyuornvie uamererus — 6yde mo 06pa30earie HOBbLLX
nonyasyull u 8udos, noseAeHIe UM PEOYKIUL OP2AHOB, YJCAOH ~
HEHUe UM YRPOWEHIE OP2anu3ayuL — No CYuecmay AuLb pas-
Hole CcmMOpOHbL pa3sumus adanmayub. Imum onpedensemcs
MECMO U 3HaueHue npobremsr adanmayutl 8 I80NIOYLUOHHOM Yue-
nuu. Teopus 3eorioyuu, obvscrue gopmuposarue adanmayuil
ecmecmeeHHOUCIMOPUYECKUM NPUHUNOM ombopa, auwula me-
neonoeuio pyndamenma 8 buonoeuu. llenecoobpasrocme #usoil
npupodsl ckaadvieaemcs 8 peaysvmame uUCMoOpPUYecKo20 paséu-
mus 6u008 8 ONPeCeseHHbIX YCAOBUAX, NOIMOMY OHA 6Ce20a Om-

HOCUMENbHA U npexodsua.
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NIABA 12

Bug — OCHOBHOM 3Tan 3BOJIIOLUOHHOIO npouecca

MHUKpO3BOJIIOLMOHHBIE MPOLIeCCHl, NpoTe-
Kalolde B MOMYJAUMAX, MOIryT MpHBOHTHL K
BO3HHKHOBEHHIO HOBBLIX BHIOB — YEHpaib-
HOMY U 8QJiCHellwemMy 3many 3IB0NI0LUL
aueo2o Ha 3emae. C NOABNEHHEM HOBOIO
BHI@a HCYE33eT BO3MOXKHOCTh HHBEJIMPOBKH,
CIJIaXKUBAHHA PA3JIMYHH, NOCTHTHYTHIX B IMPO-
Llecce MHKPO3IBOJIIOLMH OTJEJILHBIMH [0MYyJIsi-
LMAIMHK W ¥X rpynnami. [Ipekpainesne HHBeJH-
POBOK TyTeM YCTPAHEHHs! CKPELUHBAHHH Orpe-
OeNisieT BO3MOXXHOCTH BO3HHKHOBEHHs TOTO
MHOroo6pasusi OpraHM4yeckHx ¢opmMm, KOTopoe
HabJofaeTcst B NPUpoOe.

12.1. UcTtopusa pa3BuTUS KOHLIENnuuu
BUaa

Apucrorens ynorpeGissl TePMHH <BHI»
JUI5l XapaKT€PHCTHKH CXONHBIX »KMBOTHBIX. Io-
cne nosieieHus pator . Pes (1686) u oco-
6enHo K. Jlunnes (1751—1762) nousarue o
BHJIe MPOYHO 3aKpenJisieTcss B OHOJIOIHH B Ka-
yecTBe OCHOBHOro. «be3 MNOHATHA BHAA BCH
OuHO/IOrUs peBpallanach B HUYTO», BCE €€ OT-
pPac/ii HY>KIAJIUChb B HEM B KayecTBe OCHOBBI.
OnHako MpefacTaBleHHe O BHIe KaK O KayecT-
BeHHO CBO€OOPA3HOM H OCHOBHOM 3Tale 3BO-
JIOLMOHHOTO MpOoLecca BO3HHKIO He cpasy.

®aKThl YCTOHYHBOCTH H MOCTOAHCTBA BH-
JIOB B NIpUpoae NPHBEJH K FOCMOACTBY HAEH O
HEH3MEHHOCTH M COTBOPEHHH BHJIOB (Kpea-
yuoHu3m, cM. 1. 3). B 6oprbe ¢ KpealHoHu3-
MoM passuBascs mparcgpopmusm (JK. Brod-
¢don). JK. Jlamapk, yBNEKWHCh HIeeH H3Me-
HSIeMOCTH BMIIOB, CTajl OTPHLATb peaslbHOCThb
BHAA BooOllle, cBOAA NioOYK M3MEHYHBOCTL B
NpUpoie K BHAOOOPA30BAHHIO.

Y. JlapBHH, He OTpHUAs pealbHOCTH BH-
IIOB, Pa3BHJI MPeACTaBJeHHs 06 HX HEYCTOHYH-
BOCTH H AHHaMuyHOCTH. [lpaBunbHOoe mnpen-
CTaBJiIeHHe, HO He 0O0CHOBaHHOe AOCTATOYHbIM
3HAHWEM FeHeTHYeCKHX TPOLeccoB, TeKYILHMX
BHYTPH BHIA, BIOCJICACTBHH BHOBbL NNPHBOIMNO
HEKOTOPLIX MCC/efoBaTenell K OTPHLUAHHIO pe-
anbHOCTH BMA2 B NPHPOZE.

B nHauane XX B. POHCXOMIMT JIOMKA Tpea-
CT4BJIeHHH O BHIE KaK 0 MOP(OJIOrHYeCKH OJI-
HOPOIHOM eJHHCTBe (<THMOJIOTHYeCKan» HIIH
«MOHOTHIIUYeCKasi» KOHUeNuus Buaa). B nay-
YEHHBIX rpynnax paCT€HHH H 3KHBOTHBLIX OCHOB-
HOM eMMHHMLUEH K1acCH(HKALMK CTana reorpa-
(buyeckas paca, CYMTABLUARCH Jlajlee HENeJIH-
Mo#. Bua cran paccMarpHBaThbesi Kak rpynna
TAKHX reorpaguyeckux pac (WJid MojBHIOB); B
JONoJIHeHHe K OWHOMHHAJILHOH BO3HHKJIA TPHU-
HOMHHAJIbHA  HOMEHKJATypa: B JIaTHHCKOE
HasBaHHe CTajldi BXOAWTL Ha3BaHHe pona, Buia
v noapuna (uanpumep, Vulpes wvulpes
vulpes — cpennepycckasi Jyiuca, Vulpes wv.
stepensis — crenHas auca).

CrenyiollliMi Ba)XHBIMH 1IAraMd B Pa3BH-
THH TPeACTaBleHHll O BHAE ObUIO OTKPBITHE
CE30HHBIX, KOJIOTHYECKUX HJIH (DU3HOJIOrHYe-
CKHX pac BHYTPH, Ka3ajioch Obl, OJHOPOIHBIX
noasHuos. Ho Hacrosiuuii nepeBopor BO
B3JIsSiAaX Ha BWII NIPOK30LLE]] B CBA3H C yCrexa-
MH FeHeTHKH. DKCNepUMeHTaJIbHbiMH paboTa-
MH FeHEeTHKOB Oblia BbIsIBJIEHA CAOMHAA 2€-
Hemuueckas cmpykmypa suda. Ha nepsbix
Nopax 3TO NPUBEJIO HEKOTOPHIX MCCIEN0BATE-
JIell K OTPHLIAHHIO pealbHOCTH BH/A: TPaAHLM-
OHHBle «JIHHHEEBCKHE» BHIbI Pacnalajiich Ha
COTHH H THICSIYH HACJ/IEICTBEHHO YCTOHYHBBIX
menkux ¢opm. Bnarogaps takomy ApoGJIeHHIO
BMIL MSIFKOH TEHHIIBI, Hanpumep, Obl pasje-
JIeH Ha HECKOJILKO ThiCAY (hopMm («KOpAaHo-
HOB» — «MEJIKHX  KOHCTAHTHLIX  BHIOB»).
JIuwb B Hayane 30-x ronos XX B. B OCHOBHOM
Gnaropaps paboram renetukoB wkon H.H.
BasunoBa B Poccuu u Jx. Knaysena B CLLIA
npobnema Buia craia NpHOJIMMKATLCA K pelle-
HUIO. BHA OKaszajics C/I0XKHOH FeHeTHYeCKOH
cHeremoii. Oco6H OfHOTO BHIA HMEIOT OOLUMH
reHO(OHA M 3aLUHILEHB OT TPOHHKHOBEHHS re-
HOB Jpyroro Buua 6apbepamu usofauuu (6ro-
A0zuMeckas Koxyenyus euda, . Maiip,
1942). Bun mMoXeT BKJIKOYATL pa3jivHbe Mo
06pasy YKH3HH U CTPOeHHI0 (OpMbi (TOABHIL,
rpynnsl NONYJAALMA), W NPEACTABHTENH 3THX
thopMm BpeMsi OT BPeMEHH MOIyT CKPeLUHBAThCH
H 1aBaTh MJIOIOBHTOE MOTOMCTBO. TaKoe MOoHH-
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MaHHe BHIA CINOCOOCTBOBANO Pa3BHUTHIO CO-
BPEeMEHHOH KOHyenyuu noAUMUNUYecKO20
euda. Tak B Hawe BPeMsi COSMHUIHCH BOEMIH-
HO, Ka3aJloCh Obt, NPOTHBOPEYHBbIE TOYKH 3pe-
HHsl Ha BHI KaK Ha OCHOBHYIO CTPYKTYpPHYIO
€IMHULY OPraHH4YeCKOro MHUpa M Ha BHA KaK Ha
CJIO2KHYI0, MHOTOJIHKYIO H MOPO# TPYyZIHO ycTa-
HOBHMYIO B TPHPOZE AHHAMMYECKYIO CHCTEMY.

12.2. dopmynupogka
NMOHATUA «BUOY

HauGonee 06GbIYHEIM M LIMPOKO pacmnpo-
CTPaHEeHHbLIM (PEHOMEHaM B MpPHpOIE TPYOHO
JlaTb TOYHOe W cTporoe onpezaenenune. OtyacTy
TAKOe MOJIOXKEHHE CBA3AHO C NOABHIKHOCTLIO
PacruibIBYaTOCTbIO rPAHHL] BCSKOIO SIBJIEHUS B
OpraHHYecKOH [MpUpOne, OTYACTH e — C
BHYTPEHHEH IUaNneKTHYeCKOH NpOTHBOPEYHBO-
CTBIO JIIOGOrO €CTeCTBEHHOro eHoMmeHa. Pas-
HOOOpasue BHIOB B NPHPOLE BEJIMKO, a HAWH
3HaHHWA B 00GJIACTH U3y4€HHs1 ITONO pa3Hoobpa-
3us MaJsiel. Ha niavere HayyHO OnucaHO OKOJIO
1,2 MJIH BUIOB >HBOTHBIX U okosio 500 Thic.
pacreHHd. [lpouecc onucaHHs HOBBIX BHIOB
HernpepbIBHO MPOAOIDKAETCs ( KaXKABIH rofl oNnHu-
CBHIBAIOTCS COTHH H THICAYM HOBBIX BHIOB Hace-
KOMBIX H OPYrux O€cno3BOHOYHBIX »XHBOTHBIX,
MHKPOOPraHW3MOB) M 0O6lIee YHCIO CYLIeCcT-
BYIOLIMX BH/IOB COCTABJAET, [10-BHAHMOMY, He-
CKOJIbKO MHJUJIHOHOB.

Bunel pacnpenensitoTcst HepaBHOMEPHO 110
KJ1accam, CéMeicTBaM U pofiaM, €CThb IpyNisl ¢
OrPOMHBIM YHCJOM BHAOB H TPYNbl — Jaxke
BBICOKOFO TaKCOHOMMYECKOr0 paHra,— npej-
CTaBJIEHHbIE HEMHOIHMH BHIAMH B COBPEMEH-
HoH (hayHe W yiope. Hanpumep, uensiit non-
KJIACC DPENTHJMH MPeACTaBieH JIHWbL OIHHUM
BHIOM —— rartepuel (Sphenodon punctatus),
TOrNA Kak JIPyrod MOAKAACC TOro e Kjaacca
PenTUJIHiA NPEACTABNeH HECKOJLKUMH ThiCs4a-
mH BuaoB. Hecmotps Ha kaxyiieecs 6esrpa-
HUYHBIM MHOroo0GpasuWe BHJIOB, yxe IpH CO-
BPEMEHHOM YPOBHE 3HaHHH MOKHO 1aTh 6GoJiee
WJIH MEHee YeTKYI0 (POPMYJIMPOBKY (MOKa erle
He onpenesieHue!) NoHATHS «BHIY.

Bud — kauecmsennvoiii 3man npoyecca
I60M104LLL.

Bud — amo cosokynnocme ocobell,
obradaowux obuumu mophodusuonroasuye-
CKuMu npusnakamu u obvedurertsvlx 603-
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MOHNCHOCTLIO CKpewueanus opye ¢ opyeom',
gopmupyowux cucmemy nONYARYUL, KO-
mopsie 0bpasyrom obwjuil (cniowHol uiu
HacmuYHO pa30pBeaHHblil) apeanr; 6 npu-
pOdHbLx Yycrosuax udel 06b1HO Omoenetsl
dpye om dpyea u npedcmasaniom eeHemis-
HECKU [JCIMOIYUBHLE CLUCIEMBL.

[lpuBenenHas opmynuposka Tpebyet fo-
nosndenui. Jlo6oii BUA NpencraBiisier Takxe
cucmemy nonyaayuLl, QopmupyIowLx co80-
KYNHOCIe IKONO2UMECKUX HUWL 8 COOMMBeIN -
cmeylowux buoeeoyenosdax. Ata CucTteMa
nonyJisiuui obsagaer obwjel 380M104UOHHOL
cydvboii. HakoHel, GOJNLIWHHCTBO BHAOB M0-
JIMTHIIMYHO, T. €. NPEeACTaB/eHbl rpynnamu
pa3zHoo6pasHbIX N0 MHOrUM MOpdodH3HoN0rU-
HeCKHM TpH3HaKaM 0COOEH (HHOIIA 3TH rpyn-
Tbl JIOCTHrAIOT paKra nodsudos).

JIMWb  HHYTOXKHASI YACTb BHIOB >KMBBLIX
OpPraHH3MOB B HacTosilllee BpeMs M3yyeHa
HACTOJILKO MOJIHO, 4TOOBI NpPH HX OMNHCAHHH
YIOBJETBOPHTL BCeM TPeGOBaHHAM MpUBEIEH-
HOH (opmynnpoBkH. [IpakTHYeCcKH Xe BHIbl B
NPUPOJIE MOIYT Pasnuyathcs JHG0 Mopdodo-
FHYECKHMH, JIHOO (DH3HOJIOTHYECKHMH, JIHOO
SKOJIOTHYECKUMH MJIH 3TOJIOTHYECKHMH TPH-
3HaKame, JM060, HakoHel, reorpaguyecKkum
pacnpocTpaHeHHeM. TEeOpeTHYeCKH BancHer-
UM NPUSHAKOM 61O CAYNCUM €20 2eHe-
MUYECKAs YJCMOLMUBOCTTS 8 NPUPOOHLLY YC-
nosuax, obycirosiusaowan — He3asuCU-
MOCMb 380MI0ULOHHOL CYObObL.

12.3. Kpurtepuu Bupa

[Ipu cpaBHeHHH BHIOB B XOPOLLIO H3Yy4YeH-
HBIX Ipynnax OpraHH3MOB BHIAIBAAIOTCA UX pa3-
Jiuyus. B ofHOM cayyae Buapl BHYTPH OIHOTO
pola pasyuyaloTc MOP(OJOrHYECKH, B JIPY-
oM — M0 OCOGEHHOCTAIM reorpagHyecKoro
pPacnpocTpaHeHusi, B TPEeThEM — 110 OCOOeH-
HOCTSIM ToBeleHHs. Bo3HKKaeT Bompoc: Kako-
BHl K€ KPHTEPHH JUIsi Pa3feNieHHsi BHIOB?

Mopdonornueckne pasanunsn. OnHu
OJIM3KHEe BHIbl 3aMETHO OTJIHYAIOTCst MOPROJIO-
FHYeCKH, JPYrHe Mallo, YacTO HEeYJOBHMO.
[IpumepoB nepeoro pona O4Y€HbL MHOTO M MpPH-
BONMTL HX HET HeobxomumocTH. HMHrepecHee
MHOTOYMC/IEHHBIE CJy4aH Iy6oKoro Mopthoso-
FHYECKON0 CXOJCTBA Pa3HbIX BHIOB.

" KpuTepHil CKpelLMBAEMOCTH HE OTHOCHTCH,
€CTeCTBEHHO, K 0GJIMraTHO-NapTEHOreHETHYCCKHM H
araMHeiM opMam.
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INpy  3KCnepHMEHTANILHO- FeHeTHYeCKOM
HcesiefoBaHuy Oplia o6Hapy>KeHa MoJHas pe-
NPOLYKTHBHAA CAMOCTOATEJILHOCTL JBYX pac
(nomeuzoB) y Buia Drosophila pseudoobscura
B CepepHoii Amepuke. TiiaresbHbe HCCEIO-
BaHMsl MO3BOJIWIM CIAEJIaTh BHIBOA O TOM, YTO
3TH «MOABMAB» MpPEACTABAAIOT Pa3/IHYHbIe
suzbl: D. pseudoobscura, D. persimilis. Mop-
(hOJIOrHYeCcKH OHH Pas/u4aoTCsl JIHIWL YHC/IOM
3y64MKOB Ha MOJIOBBIX rPeGelKax FreHHTANHH Y
camLoB, (GOPMOii CJIOHHBIX XKejle3 W OTHOCH-
TeJILHEIMH pasMepaMH KpblibeB. BbisICHUIOCH
TaKxe, 4yTO 3TH BHIBl HMEIOT H HECKOJILKO OT-
JIUYHBIE SKOJIOTHYECKHe XapaKTePUCTHKH: OJIHH
M3 HHX pacnpocTpaHeHbl B Oojiee ceBepHBIX
(uiH Ha GOJBLIKX BbICOTaX B TOPHLIX o6GJac-
Ts1X) palioHax W NpeanoyuTalT GoJiee HU3KHe
temnepatypel. Onpenenuiuch M HEKOTOpbie
(hU3HONIOTHYECKHE PA3/IHIUA: TAK, 0COOH OHO-
ro M3 BHIOB JOCTHIAIOT NOJIOBOH 3PEJIOCTH He-
pe3 32—36 u noc/ne BbUIYNJIEHUs! 3 KYKOJIOK,
a Broporo — uepe3 44—48 uy; pasnuyaoTcs
OHH ¥ PHTMOM CYTOYHON AKTUBHOCTH, PEaKLH-
el Ha CBeT M T. I.

JIpyroii mpuMep OTHOCHTCA K KOMIWIEKCY
BH/IOB-/IBOMHHKOB, NPExIe 00beAHHAEMBIX 0L
Ha3BaHHEM «MajsipHiiHbii KoMmap» (Anopheles
maculipennis). B oiHux persoHax oH npearno-
YUTAET KOPMHMTBLCA Ha 4YeJloBeke, 4 B Jipy-
FMX — MCKJIIOYMTEJILHO HA JOMALUHHUX >XHBOT-
HBIX; B OIHHX paHOHAaX OH Pa3MHOXAeTCH B CO-
JIOHOBATOI BOne, B JIPYrHX — TONLKO B Mpe-
cHo# u T. a. MayyeHue nokasano, yro cyuiecr-
ByeT He OJIWH, a IWecTb BHJOB-JBOHHHKOB.
BHewHe oHH NOYTH HepasMYHUMbl, H3BECTHLIE
NoKa pas3jidyus  KacalTes  OCOGEHHOCTEH
CTPYKTYpB! fIHIl, YHC/A U BETBHCTOCTH 1LETH-
HOK y JIMYHHOK.

B Hacrosiiee BpeMsi YHCAO OMNHCAHHBIX
6u006-0B0IHUKOS, T. €. BUIOB C MaJOi CTe-
NeHbl0 MOPGOJIOrHYECKHX pPa3/Huui, Hemnpe-
PHIBHO yBeJIHuMBaeTcsi Bo Beex rpynnax. Ha-
npumep, 6onee 50% BHIOB ceBepoamepHKaH-
CKHX CBETJIIKOB OBLIO oNpejieJieHo Onaronaps
H3YYEHHIO H3[aBae€MBIX HMH CBETOBBIX BCIbI-
weKk (MpakTHYyecKH MNpH TNOJHOM BHELIHeM
cxoncrse). Bupi-BOHHUKH B GOJIBLIOM YHCIE
U3BECTHBI JUIf MHOTHX IPynn NTHL, ampuOHi,
PENTHIIMIA, [laXke MIEKoTmHUTanlpx. B Hawe
CTpaHe B pe3yJibTare CheuuallbHbIX HCCeno-
BaHHi YNaJloCh BbIABUTL PSl BHIOB-IBOHHHKOB
cpemu mesikux rpuisyHoB (H.H. Bopouuos).

Io cuX MOp Cpefd HATyPaJIiCTOB HOYT
CMOpPHL: CYMTATh JIH LIOTJIAHJACKYIO Kyporar-
Ky-rpayca mOABMOOM  O€JIOH  KypoOnNaTku
(Lagopus L. scoticuS) unu OTAENLHBIM BHIOM
(L. scoticus). Jleno B ToM, yTo y GeJoH Kypo-
MaTK4, WHPOKO pAacNpOCTPaHeHHOH BO BCeH
CesepHoi EBpasun, 3umoii 6eJoe onepeHue, a
JetoM — KopuyHeBato-nectpoe. Ocobu H3
LOTJAHACKUX TONYJIALKHA He npuobperaior 6e-
JIOH OKPAacKH 3WMOil W BeChb Ofl OCTAIOTCA KO-
puyHeBbIMU. [TpOTHB BbIENIEHHS HX B OTAEJb-
HBIH BH rOBOPHUT (DAKT NOCTENEHHOro nepexo-
Iia OT MONYNALM#A NOJIHOCTLIO GJIbIX 3UMOH KY-
ponarok, oburaoix B Kapenun (1 fanee Ha
BOCTOK), K JIHLUE YAaCTHYHO CTAHOBALLUMCSH Ge-
JILIMH W3 CKAHIMHABCKHX MOMyJISILMH A0 BCeraa
KOPHYHEBLIX OPHTAHCKHX.

[Tpu cpaBHeHHH KpaHHHX 3BEHLEB B 3TOH
€Ny (BOCTOYHBIX H LIOTJIAHACKHX MONYJIsiLHi)
COMHEHHMH B BHIOBOH CaMOCTOATEJILHOCTH
¢opm Her: 100% ocobeit 0TIHYAIOTCS: N0 NPH-
3HaKy 3UMHEH OKPACKH. DTOr0 IOCTATOYHO V15
NpPU3HAHHA KAKOH-TO (HOPMBbI CaAMOCTOSITENIb-
HBIM BHIOM. B coBpemeHHOI GHOJIOMHH HAKO-
MWIOCH HEeMaslo MPHUMEpPOB, KOINA YETKHH OT-
BET Ha BOMNPOC «BHJ WIH He BUIA?» OKa3LIBAeT-
¢sl HEBO3MOXKHBIM. DTO NOBOPHT HE 0 HeCOBep-
LEHCTBE HaWMX 3HaHUH, a 06 06BEKTHBHO CY-
LLECTBYIOLEM MOJOMEHHH: HHOTIA TrpaHHMLibl
MEXIy BHIAMH OKa3bIBAIOTCS PACTUILIBYATLIMA.
[MpencraBuM cebe, yTO CKAaHIMHABCKHE MOMY-
JIALUMH KypPOTIATKH MO KakOH-TO NPHYMHE BbI-
MepJH, TOIa BbIBOJ O BHAOBOH CaMOCTOSATEb-
HOCTH rpayca y»keé HH Yy KOro H€ BbI30BET BO3-
pakeHHH.

Urak, cTeneHb BWIMMBIX MOpgoJoruye-
CKHMX Pas3JIHynii MEeXIy BHAAMH HE MOXET CJ1y-
JKHTh HAIEXKHBIM KPHTepHeM WX BHIOBOM ca-
mMocronTesibHoCcTH. MHOrma 3aBenomo pasiuy-
Hble BH/IbI IPAKTHYECKH HE OTJIHYMMBI 110 MOP-
(hONOrUYeCKHM TpH3HAKaM, B JPYrHX CJy4asx
JaXke MOpP(OJIOrHYeCKH OTJHYHble (OPMBI
TPyIHO HAa3BaTb BHIAMH.

PH310A0r0-0MOXHMHYECKHE  pa3nHuus
mMexny OJIM3KHMH BHIaMH OOBIYHO MEHbLIe,
yeM MexIy BHIAaMH, (PUJIOreHeTHyeckH Gosee
JialekuMu. K3BecTHO, 4To CcHHTE3 onpesiesieH-
HBIX BBHICOKOMOJIEKYNAPHBIX OPrdHHYECKHX Be-
LIECTB CBOUCTBEH JIMWb JUIs OTOeJILHBIX rpyni
BUJIIOB. 1ak, Harpumep, no crnoco6HocTH obpa-
30BLIBATL ¥ HAKAMJIMBAThL A/IKANOM]IbI pa3nuya-
IOTCA BHIbl PACTEHHH B Mpefeiax CeMeHcTB
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NAac/EeHOBLIX, CJIOXKHOUBETHBIX, JIHJIEHHBIX H
OPXHIHBIX.

Pa3Butue mMoJeKyJapHOH GHOJIOrHU B 10-
clielHHe JeCATWJIETHA [I03BOJIMNO H3YYHTh
CTPOEHHE Psifid MHIMEHTOB KPOBH Y XKHBOTHBIX.
Bb110 YCTaHOBJIEHO TOHKOE CTPOEHHE MOJIEKY.
reMorJlioGMHa U APYruX NMrMEHTOB H BhISICHEHO
60J1bLLIOe CXOACTBO B 3THX CTPYKTYpPaX Y CHCTe-
MATHYECKHX OJIM3KHUX BHIOB. ITOT K€ BHIBOL,
OKasa/jcs CnpaBefMB U JUIA MHOTHX IPYIrHX
H3y4YeHHBIX BBICOKOMOJIEKYJISIDHBIX CTPYKTYp Y
>uBOTHBIX. Hanpumep, uHcynuH oGHapyxeH
TOJILKO Y XOPJIOBBIX XKHBOTHHIX. 10 nocsienosa-
TEJILHOCTH PAClOJIOKEHHA B MOJIEKYJl€ HHCY-
JINHA aMHHOKHCJIOT BCE H3YYeHHble BHALI MJle-
KOTHTAIOLMX CXOAHBI H pa3NM4yMua KacaloTcs
JIHLb HeGOJIbLIOrO YYacTKa MOJleKyJibl. AHANO-
FHYHBIE Pe3yJibTaThl MOJIy4€Hbl B TOC/efHHE
rofibi npu cpaBHeHWH crpoedus JIHK pasHbix
BHIOB >KHMBOTHBIX METOIOM MOJIEKYJIAPHOH
«rubpumuzauxu» (cM. . 6).

Kasanoch Gbl, Bce 3TH (M MHOrHe Jpyrue
aHanoruyHbie) ¢akTel NO3BONAIOT CYHTATH (PH-
3HOJIOr0-OHOXHMHYECKHH KDHTEDHH OIHHMM H3
HauOoJiee CYLIECTBEHHbIX H HaNEeXHbIX [pH
pasrpaHHyeHnH BHAOB. OHAKO 3TOT BLIBOA He
BepEeH, TaK Kak CYyLIeCTByeT 3HayHTeJbHas
BHYTPHBHIOBAsl H3MEHYHBOCTL [PAKTHYECKH
BceX (hM3HONOro-OGHOXHMHYECKHX TIOKa3aTe-
JIeld, HaYyWHasl OT TemJIOYCTOHYMBOCTH TKaHEH,
XapaKTepHbIX A8 JaHHOro BHAa, A0 MOCaeno-
BaTeJLHOCTH aMHHOKHCJIOT H  OTJEJIbHBIX
yuactkoB JIHK. OmvuM M3 npuMepoB Tako#
BHYTPHBHIOBOH HM3MEHYHBOCTH OHOXMMHYE-
CKHX IOKa3arteJieil ABAAETCA PE3KO MOBLILWEH-
HOE BLIIEJIEHHE MOYEBOH KHCJIOTBI B MO4YY
TOJILKO Y OJHOH M3 NOpoJ cobak (BblaesieHue
MOYEBOH KHCJIOTBHl, @ HE€ ajJIaHTOMHA Xapax-
TEPHO JIHWb JI17 BHICLWHX NpuMaToB). M3 sToro
npuMepa BHAHO, Y4TO GHOXHMHYECKHH MPHU3HAK,
CBOMCTBEHHBIH MOAOTPALY, MOXET OKa3arbCsl
HeXapakTepHbIM /1A FPYNb NONYAsUMH OHO-
ro M3 BHAOB, BXOMSLIHX B 3TOT MOJOTPsiA. K3-
BECTHO TaKXXe, YTO GHOCHHTE3 O[HHUX H TeX Xe
AMHHOKHCJIOT (Hanpumep, rucTHAMHA, apruHH-
Hd) MOXKET OCYLUECTBJATLCS OAHHAKOBBLIMH ITy-
TAMH Yy CTOJIb JlaJleKHX OpraHu3MoB, Kak
Escherichia coli w Neurospora crassa, a cuH-
Te3 JPYrod aMHHOKHCJIOTHI (JIM3WHA) MOXKeT
OCYLUECTBJIATLCA PAVIHYHBIMH MYTAMH Jaxe
cpely o4eHb OGNM3KHX BHIOB »XMBOTHBIX.

Hrak, crenens ¢u3uHon0ro-6HOXHMHYE-
CKHX Pas3/IHYHH MeXIy BHAaMH TAKXe He MO-
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JKET CIIYXKHTL HaJleXKHBLIM KPHTePHEM HX BHJIO-
BOH CAMOCTOATEJLHOCTH.

leorpaduueckue pasnnuns Mexy BHIA-
MH OCHOBAaHBl HA OTHOCHTEJILHOH CaMOCTOS-
TEJILHOCTH apealla Ka<aoro Buila. HecomHeH-
HO, 4YTO pa3mep apeana, ero opma, pacnoJyo-
»KeHue B 6uocepe — Ba)KHbIE BHIOBHIE MPH-
3HaKku. Jlnsi KaxXnoro BHAA CBOHCTBEHHBI CBOM
rPaHKULIbL PHrOAHLIX V1A XKH3HH YCJIOBHH, CBOS
UCTOPHUA BO3HUKHOBEHUs (onpefensiolas B
3HAYMTeJILHOM CTEelNeHH OuepTaHUsl U pasmep
apeana), CBOM crieMhHyecKHe B3aUMOJIEHCT-
BHsI C BU1aMU-KOHKYpeHTamH U T. A. ITostomy
J00asi XapakTePUCTHKA BHA OyIeT HENoJHOH
6€3 yKazaHus Ha crneungHyecKiHe 0COO@HHOCTH
ero apeasna.

OnHako cyulecTBYIOT NPHYKHHBL, MO KOTO-
pbiM reorpaHyecKHil KPUTEpPUH HE MOXKeT
CYMTATHLCA JOCTATOYHO YHHBepCANbHBIM JJisi
XapaKTepUCTHKH BUIOB B npupozre. Bo-nep-
BbIX, CYILECTBYET MHOXXECTBO BHIOB C MPAKTH-
YECKH COBMaJamIlUMH apeanamu. Hanpumep,
apean kenposoro ctnaHuka (Pinus pumila)
coBnazaer c apeasiami Gepesbnt Muazennopda
(Betula middendorfii), naypckoi JIHCTBEHHH-
ust (Larix daurica) W [pylwHCTOro TOMNOJA
(Populus suaveolens). 3TH BHIBI TECHO CBS-
3aHbl OHOreoUEHOTHYECKH, BXOAAT B COCTAB
OHHX H TEX € PACTHTEJIbHbIX COOOLLeCTB, U
HX HCTOPHYECKOE PAa3BUTHE IUJIO, BUAUMO, Na-
pajneibHO, OTpaXasi 06IHOCTL HCTOPHYECKHX
YCI0BHH (hOPMUPOBAHHUS ONpefesieHHbIX MpPHU-
POAHBIX 30H. Bo-BTOpLIX, /151 BHIOB-KOCMOIO-
JIUTOB, apean KOTOPbIX OXBAThlBA€T OrpoMHble
npocrpaHcTsa B Ouoctepe 3emsu (B OkeaHe,
Hanpumep, JenbuH  Kocatka — Orcinus
orca; Ha cylle — HEKOTOpble BHABI poaa Apo-
30(hHJ1), XAPAKTEPHCTHKA apealla Kak BHIOBOro
NPU3HAKA TAKXKE TepsieT CMbicA. B-Tperhux,
onpejileNIeHHOCTh apeasla OTCYTCTBYeT Y HeKoO-
TOPEIX OBLICTPOPACCENAIOLUMXCA BHIOB, M0-
CKOJILKY OYepTaHUsA apeana y HUX H3MEeHsIOTCH
oueHb OLICTPO W Henpeackasyemo (B nocaen-
HHe CTOJIETHA YaCTO B CBSI3H C AHTPOIIOreHHbI-
MH U3MEHEHUAMH JIaHAWA(TOB UK BCeJleHHs -
MH, KaK, Hanpumep, st JOMOBOH MYXH, MOpPOJL-
CKOro BOpOOGbsi, MHOTHX pyZepasibHbiX pacTe-
HHA H T. 1.).

Hrak, u reorpaduyeckuil KpUTepHH He
MOXXET CJAYXXHUTb KaKUM-JIMOO YHHBEPCAJNbHBIM
«BHIOOBLIM» [PH3HAKOM.

lleHeTuueckoe €/IMHCTBO — IJ1aBHbIH
Kputepui Bupa. LlenoctHocts BHaa. BozHu-



KaeT BOMPOC: @ eCTb JIH TaKoiH KpHTepHi?
Ectb, U OH xapakrepH3yeT BHI H Kak BceoO-
Lyt (POpMy CyLIECTBOBAHHSA XH3HH Ha Haluei
TJlaHeTe, U KaK KayeCTBEHHBIH 3Tal BOJIKOLH-
oHHoro mpouecca. OcHosHOU Kpumepuil
suda 30KMI0HQEMCs. 8 €20 2eHeMmUHECKOM
edurcmee. EMHHCTBO BHA KaK AMHAMHYECKOH
CHCTEMbI B 3BOJIFOLIHH OCHOBAHO HA BO3MOXXHO-
CTH HUBEJIMPOBOK PasJiMyWii, BO3HHKAIOLHX B
NOMNYJIALMAX MyTeM cKpelyBaHus. Kak Obl HH
ObJTH H30JIMPOBaHb! OTAEJbLHBIE MOMYNALMH H
MOIBHIbI, NOTOK FEeHETHYeCKOH HH(OpPMALMH
MEXIy HUMH Bcerjia cyulectsyeT. Jlaxke euu-
HUYHbIE MUIpALMM OTHENLHBIX 0co6eil H3 Ofl-
HOH MOMyNAUMH B APYryI0, H3 30HbI OOMTaHHs
OJIHOrO MONBKH/A B 30HY OOUTAHUSA IPYroro, no-
BTOPAACH HAa MPOTSKEHUH COTE€H W ThHICAY M0-
KOJIEHHH, CO3AaI0T MOTOK FeHoB. JT0 obecre-
YMBAET HHTErpaLMio OTHOCHTEJILHO H30JIHpO-
BAHHBIX TEHO(OHOOB OTAEJLHBIX MONYJIALHH
(puc. 12.1).

Koneuo, npy oTCyTrcTBHH OOMeHa ramer
(y aramHbix, 061HraTHO- IAPTECHONCHETHYECKHX
M CaMOOIJIOAOTBOPSIOLLHXCS (JOPM) HE BO3HH-
KaeT TAKOro0 reHeTHYECKOro €HHCTBAa 0cobel,
YTO CO3/1ae€T O6beKTUBHBIE TPYIHOCTH NPH pas-
rpaHHyeHHH BHIIOB.

EnuHcTBO B2 He HapylwaeTcs AaXe W B
TOM CJlyyae, eCJii HHOIJIA 110 KaKUM-TO TPHYH-
HAM TPaHHULIBI MEXIYy COCeIHHMH BHAAMH OKa-
3bIBAIOTCS HeyeTKMMH. Celuac B pasHbIX rpyi-
Nax TaKuxX CJyyaeB BCKpbiBaeTcsi Bce OoJibiue.
3TO CBA3AHO C TeM, YTO 0COOH GJIM3KUX BHIOB
B OMpefeNeHHbIX YCJIOBHAX MHOIIA MOryT yc-
MNeLHO CKPeLMBATLCA IPYr C APYrOM M [@BaTh
TUIOOBUTOE MOTOMCTBO B HEKOTOPbIX KOMOH-
HauusX. B Takux ciayyasx OKasbiBaeTcs, YTO,
3a UCKJKOYEHHeM HeKOH rHOpuaHOR 30HbI, Me-
XKJYy TAKAMH BHAAMH HapyLleHWsi CTPOeHUs
06OHX BHIOB KaK CaMOCTOATEJILHBIX MeHETHYE-
CKHX CHCTEM HE MPOMCXOOMT: BHIbl OKa3blBa-
IOTCAl HE 2EeHEMUMECKI 3AKPbLIMbIMU CUCITIEe-
MaMU, KaK NPEACTaB/sNOCH ellle B CEPeAHHE
XX B., a eeHemuuecKu YCIMOUHUBLIMUL CUC-
memami.

EnvHCTBO W 3BOJIIOLIMOHHAA  «cyabOa»
BHJ1a OTIPeIENAIOT ero cnéyugHyeckoe Mecto B
6uoreonieHo3ax. B npupone HeT AByX BHIOB C
ONUHAKOBLIM HAOOPOM aAanTauMi: 3TO PA3HO-
ofpasue aganTauui fesaeT KaxKzbld BHI YHH-
KaJbHbIM U OnpejensieT BO3MOXHOCTb (POPMH-
POBaHHsl KaXIplM BHIOM CBO€H 3KoAO2uue-

Puc. 121, Cxema unterpauys reHogOHIOB OT-
JIeJIBHEIX TIOTYJISIHE B enuHbI reHodoHa BUIA

KpyKKH == DONYJISUKH, JIHHHH = [OTOKH T'EHOB MEXIy
HHMH, ITYHKTHD — BOZHHKAKNAH HI0JIHLIHA 'IHCTEﬁ BHOOBO-
ro renotoH)a (opur. puc.)

cKOLl HuwL' KaK CyMMbl SKOJIOMHYECKHX HHIL
OT/EJIbHBIX, COCTABJISIOUMX BH NOMYJIALHEL.

12.4. Ucrnonb30BaHue MOHATUA
«BUA» Y araMHbIX U oGnuraTrHo-
napreHoreHeTu4deckux ¢popm
¥ B NaNICOHTONOruy

Ewe HenaBHO ¢pOpPMYJMPOBK2 TMOHATHSA
«BHA» MOrfa ObITH HCMOJIL30BAHA JIHIb 110 OT-
HOLEHHIO K NEePEeKPECTHOOMJIOAOTBOPAIOLLIHM-
ca ¢opMaM (MOCKOJbKY HMEHHO KPHTEpHii
CKPELLMBAEMOCTH ABJAJICA  CYLUECTBEHHeii-
wKuM). K aramHeiv, 06GHraTtHO-napreHoreHe-
THYECKHM H CaMOOILIOAOTBOpsiolnMes ¢op-
MaM, KOTOpbi€ BCTPeYaroTCs B MPHPOJE B OC-
HOBHOM CPEIH HH3IUHX PACTEHHH U MHKPOOpP-
raHH3MOB, 3TO [OHAATHE TPYAHO MNPHJIOXHMO.
Ho Buaei cyiectsyior u y Takux ¢opm. Ceii-
yac, KOrfa BUIL OTIPEIeNII€TCs1 He KaK 2eHemu -
HECKU 3aMKHYMAQs, a KaK 2eHemuiecKy [c-
mouuusas Cucmema, TPUIOKUMOCTL KOH-
LENUMH BHAA K aramHelM W O0JIMraTHO-NapTre-
HOr€HETHYECKHM (OPMaM CTAHOBUTCH OCOGEH-

' He Ha0 NOHMMATL 9KOJOTHYECKYIO HHLLY Kak
HEKOE ITyCTOE NPOCTPAHCTBO, KOTOPOE MOMXKET GbITh
3aHATO TEM WIH HHBIM BHAOM. JKOJOrHYECKas
HHLIA — 3TO Kak Obl «mpotheccusi» AAHHOTO BHIA,
OHa BO3HHKAET H HcYe3aeT U}J,HOB[)EMCHHO C BO3HHK-
HOBEHHEM M HCYE3HOBEHHEM BHid. Bue BHIa 3KOJ0-
rHYeCKas HHMIa He MOXeT CYWeCcTsOBaTh. Bxe BHua
CYLUECTRYIOT GOJIBLUHE TPHPOAHBIEC 30HEI (30Ha Je-
COB, MYCThIHb, JIHTOPAJL H T.11.), (POPMHUPYIOLLKE CO-
OTBETCTBYIOLIME SKOJNIOTHYECKHE HULLH B Pe3yJILTATE
PA3BHUTHA TeX WJIH HHBIX CNENMANLHBIX afanTaumil y
OrpeieNIeHHBIX BHIOB.
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HO sicHOH. ¥ makux ¢hopm sudom Hado cuu-
mamso cucmemy  Oauskux — 6uomu-
nos — epynny QeHomunu4ecKy Ccxo0HbLX
ocobetl, obradaroujux GAUSKOPOOCTNBEHHbLM
2eHOMuUNOM, 3anumarowux obuull apear u
CBA3QHHBIX  OOUYHOCMBIO  380NMOUUOHHOL
cydobbl. dta OOGLIHOCTL ONPENeNsieTcsl OFHO-
obpasueM ux reHoruna. OG6pasHo roeops,
aramMHble (OPMBEL MOXKHO MPEACTaBUTHL cebe
KaK OJIHy OrpoOMHYI0 0CO0b, COCTOSILLYI) H3
MHOXKECTBA MEJIKHX OJHOPOJHLIX 4YaCTeH.

[To-BumiMOMy, W aramHble, d OGJHMraT-
HO-TNIapTeHOreHeTHYeCcKHe (hOpMbl COCTABNAIOT
CBOE0Opa3Hbie reHeTHYECKHe CUCTeMbl, YCTOH -
YHBOCTH KOTOPBIX [OJDKHA MOALEPIKHBATHCS
KakuM-TO o6pasoM. Tak, y 6akrepuii HET me-
XaHH3MOB FeHeTHYeCKOH peKOMOWHALMH, CBfA-
33HHBIX C MOJIOBLIM MpOLEccoM (Meio3oM, 06-
pasoBaHueM H ciusiHueM ramet). Ho y npoka-
PHOT BBIpabOTaNHCh OPHrHHAJbLHBIE CrOCOOL!
oOMeHa reHeTHueckol wuHpopmauuei. Oxu
CBfi3aHbl C 3apa)keHHeM OGaKTepHANLHBIX KJe-
TOK YMEPEHHLIMH (T. €. He BBI3LIBAIOLIHMH 'H-
6eJib K/IEeTOK) BUPYCAMH W HX [POW3BOJHBI-
MH — MJasMuaaMi. B koJblieBylo modiekyay
JHK nnasmuasl MOXeT BK/IIOYHTBCS KYCOK
«xo3sickoi» JIHK. 1ot red moxer 6HTh ne-
peHeceH oT ofHOH GakTepuu K apyroil. bakre-
pHH OOMEHHBAIOTCS FeHAMH YCTOHYMBOCTH K
aHTHOHOTHKAM. DTO fABJIeHKHe NOJYYHII0 Ha3Ba-
HHE AamepasbHO20 WIH 20pU30HMAN6HO20
nepexoca reHeTHYeCKOH HH(opMaLKH.

AramHoe pa3MHOXXeHHe, NapTEeHOreHe3 M
CamMOOINIOI0TBOPEHHE, BUAKMO, NPEACTABNSAIOT
BTOPHYHOE sIBJIEHHEe B 3BOJIIOLUMH CTIELHaIH3K-
POBAHHEIX B 3TOM OTHOLUEHHH TrPYNN U HUKOrIa
HE ABJAIOTCA A0COJIOTHO OGJMraTHLIMH (Haxe
JIs1 UHaHeH W psna OakTepuit NepBHYHOCTL M
OOGJIMFraTHOCThL araMHM HeJIb3A CUMTATh JOKA-
3anHoi). [TongaBasioiuee »xe GONLWHHCTBO Op-
raHU3MOB — ABYNOJILIE, NEPEeKPECTHOOMJIONO-
TBOpAIOLHECH (HOPMEL.

[IpHHUMNHANLHBIE 3aTPYAHCHHST BO3HHKA-
10T TIPH MCITOJIb30BAHHH NOHATHS «BWA» B Na-
JIEOHTONOTHH. 3Jech HCC/IENOBATeNlb BCEra
UMEeT IIeJIO ¢ paclpefie/leHHeM pasHbiX Gopm
HE TOJIbKO B NPOCTPAHCTBE (KaK B HEOHTOJIO-
MMH), HO U BO BpeMeHH. DT0 06CTOATEJILCTBO
JIHIIAET CMBIC/IA KPUTEPHI HENoCpeACTBEHHO-
ro, «KpoBHOro» pozacrsa. Kak usBecruo, B na-
JICOHTOJIOTHH MpH pasrpaHH4YeHud (opM HC-
NOJIb3YIOTCA TNPAKTHYECKH JIHWL MOPOJIOrH-
YeCKHe W PEeKOHCTPYKLHOHHO-GHONMOrHYeCcKue
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(ocTaTKH >XU3HEnesTeNLHOCTH, Cellbl, Kanpo-
JIMTHI U T. 11.) KpHuTepuu. Pasrpanuyerue gopm
BUIOBOTO PAHra B MANEOHTOJIOTHH OKa3biBaeT-
Csl BO3MOXHBIM MOKa JIMILbL B KpalHe pelKux
10CJIeIOBATENLHO 3aXOPOHEHHbIX HA OHOM M
TOM K€ MeCTe MHOTOYHCJIEHHBIX 10 YHCJTY 0CO-
Oeit cepusix mMarepuana ¢ 3aMETHBIMH MOPo-
JIOTHYECKHMH H3MEHEHHsIMH B Pa3HLIX TOpPH-
3oHTax. [losToMy NoHATHE «BUA» HENPHMEHH-
MO B MaJeoHTOJIOTHH. Jlns o6Go3HauyeHus OT-
peska (hUIOreHeTHYECKOro CTBOJA, 3KBHBA-
JIEHTHOrO BHAY HEOHTOJIOTHH, B NAJleOHTOJIO-
FHH ceiyac BCe LIWpPe HCMOJb3YIOT [OHSTHE
@ppampuu (uaryma) WM e NONBIYIOTCS He
BHIOBBLIMH, a JIHWb POJOBLIMH OT peJieJIEHHSIMH.

12.5. CrpykTypa Buga

[Tpu onucanuu 3/MeMeHTapHON SBOJIIOLK-
OHHOH eIMHMUbL — momyJisaune (cm. . 8)
ObLIO MNOKA33aHO, YTO HacejleHWe Jitoboro BHIA
pacnagaerca Ha OTHOCHTENBLHO H30JIMPOBAH-
HBIe Tpynnbl ocobeil. BHYTpH Nonynsuuy MOX-
HO BCErla BbIIEJIUTHL HEJIOJIrOBEHYHbIE TPYIb
ocobell, o6benuHeHHbIX OoJlee TeCHBIM reHe-
THYECKHM DOACTBOM. Y YXHBOTHbBIX TaKHe rpyI-
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nbl YacTO Has3LBalOT Oemamu, Yy pacre-
HUl — 6buomunamu.
Ecau  paccmatpuBaTh  BHYTPHBHIOBBIE

CTPYKTYpH! BHILUIE NOMYJALHOHHOIO YPOBHS, TO
y >XMBOTHBIX TAKOBBIMH OK&3bIBAIOTCA pacsl,
nodsudet, a y pacTeHuil — 3Komunol 1. n00-
sudot. EquHoo6pasye B TEPMHHOJIOTHH B 3TOH
06J1aCTH OTCYTCTBYET He TOJILKO Mexjy 0oTa-
HHKaMH, 300JI0raMH, MHKOJIOraMH H MHKpO-
GHOJIOraMH, HO H CpeaH CMNeLHaluCTOB BHYTPH
KaKIOH W3 Ha3BaHHbIX AUCUMIIHH. Onrako
MpH 3TOM Bce 6€3 UCKIIIOYEHHs] GHOJIOTH, CBA-
3aHHbIE C H3y4y€HHWeM BHIOB, COMNIACHEI, YTO
20601l U0 — 3IMO HE KOH2A0MEPaim nony -
A[yUll, a CAOHCHAS CUCMEMQ C MHO2OYPOB-
Hegoll  uepapxuerl  OLOXOPOAOUMECKUX
epynn (puc. 12.2). C 3BOJIOLHOHHO-FEHETH-
4eCKOH TOYKH 3PeHHs1 BAXKHO MOAYEPKHYTh, YTO
3Ta CHCTEMa HHTErpPUpPOBaHa TeHETHYECKHM
06MEHOM MEXKIy rpynnamH.

12.6. Bug — KauecTBeHHbI 3Tan
3BOJIOLMOHHOIO npoyecca

Hecmorpst Ha paznuuHoe mMopgodH3HoJIo-
rMYeCKOe «COflepXKaHHe» Buia pasHbiX rpymni
OpraHu3MOB, 8U0 — YEHMPAAbHbUL U 2na8-
Hedwul KauecmBeHHbUl 3IMan npoyecca
3sonroyuu. Bui MOXKET W IOJDKEH paccMaTpH-
BATbCsl KAK KAa4eCTBEHHBbIH 3Tar 3BOJIFOLIHOH-
HOI'O MPOLECca, NOTOMY YTO 3TO HAUMEHbULAA
Hedeaumasn 2eHemudecKl Ycmouuueasn cuc-
mema 6 wusotl npupode. OCHOBHOH GHOJIO-
M'MYECKHH CMBICA BHJIA COCTOMUT B TOM, YTO OH
o6pasyeT 3auuiyerHbll eeHogoHO (6narona-
pfl PasBUTHIO Pa3HOOOPA3HBIX H3OJIHPYIOLLHX
MEXaHH3MOB, 3aIHLIALIHX €r0 OT BO3MOXHO-
ro NOTOKa FeHOB M3 JPYrHX reHO(OHIOB).

Bua Kak KayecTBeHHbI 3Tall 3BOJIFOLMOH-
HOro npouecca BHyTpeHHe nporuBopequs. C
OIHOH CTOPOHBI, BH/| KaK pe3yJibTaT 3BOJIIOLMH
LIeJIOCTEH, NPUCNOco6IeH K NaHHOK cpeje, re-
HEeTHYEeCKH 000CO6JIeH OT BCEX JAPYrHX TAKHX
»K€ BHIOB, cTabujieH; C JAPYyroi CTOpPOHEI, Kak

3Tan 3BOJIIOLHOHHOrNO Mpouecca OH NHHAMH-
YeH, UMEET PACIJIbIBYATHIE IPAHULbI, JA0HJIEH.

Sta NPOTHBOPEYHBAs, MAHAJIEKTHYECKasl,
N0 CyLIeCTBY, CMeUH(HKA BHAA — OOBEKTHB-
Has peabHOCTb, KOTOPYIO HEOOXOMUMMO YYHTHI-
BaThb MpH JIl0OOM H3Y4€HHH BHIOB M Npolecca
BHIOOOpa3zoBaHua B npupone. [na nabmona-
TeJsi B pupone noboi BUI Kak Obl «pacchina-
€TCsi» Ha MHOXKECTBO COCTABJAKOLIMX €ro rno-
NyJslMH, KOKIaA H3 KOTOPLIX BXOAWT B CBOH
KOHKpeTHble OHOreOLEHO3bl, 3aHHMAEeT Ornpe-
JIeJIEeHHOe MEeCTO B LeNsX NHTaHHs W MOTOKax
sHeprud. Ho 3TH, kasanock Obl, IMCKpPETHLIE,
COBEPLIEHHO CaMOCTORTEJIbHbIE, ¢ COOCTBEH-
HO# 3BOJIIOLIHOHHOH CyILOOH NONYJIALMH HEBH-
JHMBIMH, HO TeCHEHIHMH TIeHETHYECKHMH
«HUTSIMU» CBfI3aHBl APYT C IPyroM H BpeMsi OT
BpeMeHH (myCTh Jaxe He B KaXXIOM MOKoJe-
HUH, @ Yepe3 HECKOJILKO NOKOJIEHH! ) OOMEeHH-
BAIOTCA N€HETHYECKUM MaTepHasoM B pe3yJib-
TaTe MHUIPALMK OTHEbHBIX OCOOEH HIH APYIHX
3a4YaTKOB. DTOT HE3HAUWTEJILHBIH Ha MNepBbiit
B3IJISI NOMOK 2eHO8 yemeHnmupyem 6u0 8
e0UHYIO CAOHCHYIO LepapXu4ecKyio cucmemy
nonyaayuLl, He NO3BOJIAET HAKONHUTBCA Cepb-
€3HBIM PA3IUYHAM MEXKIy TONyJAUHAMH H HX
rpynnaMu. Ecau ke 3TH CBsidplBaiOlHE OT-
JeJibHbie TMONYJISIUMH MW TPyNnbl  MONyJALXH
3BOJIIOLIHOHHO-TEeHETHYECKHE «MOCTHKH» pYy-
LIATCS U HEe BOCCTAHABJIMBAIOTCS HA MpOTsXKe-
HMH JJIUTeJIbHOro mnepHoza (T. €. BO3HHKAEeT
HENpeoNoJIUMBIN L30AAYLOHHbIL bapvep), TO
BHYTPH OJIHO# MeHETHYECKH OTKPbITOH MOMYyJisi-
IIMOHHOH CHCTeMbl BO3HHMKAIOT BE, KaXKIasl U3
KOTOPLIX OKAa3LIBAETCH IeHETHYECKH YCTOHYH-
BOH M0 OTHOWEHHIO K APpyrod. Tak, ¢ BO3HHK-
HOBEHHEM HOBOro BHIA 3aBepliaercss OfIMH
3Tan rpaHJHO3HOro U MNOCTOAHHO TEKYLUEro B
*KUBOH MPHpPOMe Nnpouecca 3BOJIOUHH H HayH-
HaeTcs HOBbIH 3Tamn. [1o3ToMy H MOXXHO CKa-
3aTh, YTO JIKOOOH 6ud — KauecmeeHHblL
aman 3680NI0YUOHHO20 npoyecca.

OcrosHoll Kpumepuil 8uda — YCmou4UB0oe 2eHemu4ecKoe
eduHCMB0, cywyecmeosarnue 8uda KaKk eOUHOL uHMe2pupoBat-
Holl 6 npoyecce 380aI04uUL 2eHemu4ecKol cucmenmsl. Jlioboil ud
npedcmasasem coboli penpodyKmueHO USOAUPOBAHHbLIIL 2eHO-
¢ond. Ima uwmezpuposannas cucmema ecee0a 3AHUMAEM 6
6uocpepe onpedenennoe, npucyujee moNbKO OarHHOMY 6udy

Mecmo.

169



I JIABA 1 3

Buaoobpa3oBaHme — pe3ynbTar MUKPO3BOIOLMUMU

[lon BaMsiHHeM faBieHHs! pas/HYHBIX 3Je-
MEHTADHbIX 3BOJIOUHOHHLIX (DAKTOPOB BHYTpH
BHIOBOIO apealla TO B OJ(HOM, TO B APYro# mno-
NYJALUMH BO3HHKAIOT YCTONYHBBIE W3MEHEHHs
PeHOTHIIHYECKOro cocraBa nonyisuui. Heko-
TOPBI® H3 3THX 3JIEMEHTAPHBIX 3BOJIIOLIMOHHBIX
ABNIEHHH MOIYyT B JaJIbHEHILEM YriyOnsiThCs.
[lpu Gonee CHNBLHON H3ONALMH TAKHE 3BOJIO-
LHOHHBIE ABJIEHHS] MOTYT HAKAIUIHBATLCS B T10-
NyJISIUHSIX TI0J IeHCTBHEeM OTGOpA.

13.1. BupoobpazoraHue — UCTOYHUK
BO3HUKHOBEHUS MHOrootpasus
B XXUBOW Nnpuposge

loka oco6u 13 pasHbIX MONYJsuMil BHYT-
PH BHa XOTb M3pPelKa MOTYT CKPElMBATLCS B
NpuUpose APYr C APYrOM M [@BaTh [JIOZOBHTOE
NOTOMCTBO (T. €. NOK2a CYLIeCTBYeT MOTOK re-
HeTHYeCKOH HH(OPMALMH MeX1y pPa3HBIMH M0-
NyJSUMAMHA BHYTPH BHIA), BHI OCTAETCS €IH-
HbIM KaK CJI0>KHasi HHTErPHPOBAHHAs CHCTEMA.

OmHako B pesy/nbTaTe BOZHHKHOBEHHS CHJlb-
HOro JaBJIEHHs1 H3OJIILIMH 3TOT TMOTOK FreHeTH-
YeCKOH HH(OPMALHMH MOXET npepBaThesi. To-
T3 OKa3aBlKecsl B H3OJSILMK YAaCTH BHIOBOIO
HaceJIeHus!, HAKONHB U3MeHEHHUs 10/, BAUAHH-
€M JIeHCTBYIOUIHX 3BOJIIOLHMOHHBEIX (hakTOPOB,
MOIYT MEpPecTaTb CKPEIMBATLCSI NPH MOCe-
LIYIOLKMX BCTPEYAX, CTAHYT FeHeTHYECKH CaMO-
CTOATENILHBIMH,

Bo3HHKHOBEHHE TaKOH M30JALMH MEXIY
Pa3HLIMH YaCTAMH BHIOBOrO HACEJEHHA 03Ha-
YaeT pasieneHue ONHOro BUJA Ha JiBa — MpO-
uecc BHI0OOpasoBaHus. CXeMAaTHYHO 3TOT
npouecc u3obpaxeH Ha puc. 13.1. Budoobpa-
306atue — 3mo pasdenetiue (80 8pemenu
u npocmparcmee) npescde edurHozo suda
Ha 08a UAU HECKOAbKO. JIpyruMH cJIOBaMH,
6udoobpasosarue — 3mo  npespawenue
OO0HOLL 2eHemuYecKL. OMKpPoLIMOLl CUCmeMmbl
(Kakumu ABNISIOTCSA N0 OTHOLUEHHIO IPYT K APY-
ry MOMYJsiUMH W MX Tpynnbl BHYTPH Buaa) B
Oee unru bonee zenemuuecku 3aKpeimele
(W4 06s3aTeNIbHO YCTOHUMBLIE) CuCIMEMbL.

Puc. 13.1. Cxema BuaooGpazoBanust. Kaxaas otnesibHas BeTouka — nonysisiuusi. A — YPOBEHBL HCXOIHOIO
€[IMHOrO BHAa; b — MOMEHT He3aBEePLICHHOTO PA3fleNieHHsi BUAOB; B — [Ba HOBLIX BHAA (no @.I'. Jo6pxan-

ckomy, 1957)
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Puc. 13.2. Llens nogsHaos Gonblukx yaek: cepeGpHcTas — Kiylla-xoxoTykbsi (Larus argentatus, L. fus-

cus) (no H.B. Tumodeesy-Pecosckomy H ap., 1977)

Buiiesiens apeasis OTe bHbIX 10ABKI0B. Kpafinie 38eHbA LenH B paiioue cesepo-3anaaysol Esponel (asofiHas wrpuxoska)
OGHTAIOT COBMECTHO K HE CKpelmBaloTes B npupoae. CTpesiku — HanpaB/ieHHs BCPOATHONO pacCce/ICHHs BWAA H3 Bepuuruii-
CKOTO 1l€HTPA NPOHCXOXKAEHHS. MIHOTAA NOABMAAM, NOKA3aHHLIM HA CXEME, NIPHIAETCS! BWIOBOH CTaTyC

Bunoo6paszoBaHie NPOHCXOAWT B pe3yJibTare
NOCTOSIHHO COBEPLWAIOLIWXCS  BHYTPH  BHJA
NPoLIeCCOB MHKPO3BOJIIOLHH.

Bce xopolwo H3y4eHHbIE MHKPO3BOJIIOLH-
OHHBIE MPOLECCH NMPOTEKAIOT B COBOKYIHOCTAX
CKPelLMBAIOIHXCA U FeHEeTHYECKH MepeMellt-
Baloluxcst ocobeit. TONBKO B TAKOH CHCTEMe
BO3MO»HO 06pa3oBaHHe OecyHC/IeHHON0 MHO-
JKECTBA DAa3/IMYHbIX TEHETHYECKHX KOMOHHA-
LM, SIBSIOLIMXCSA OCHOBOH Ans 3¢(PeKTUBHO-
ro pelicTBHs ectecTBeHHoro otéopa. OmHako
CKpelMBaHHsi H MPOUCXOAsllAs BCJIECTBHE
3TOro HHBEJIHPOBKA PpAa3JIHYHH 3aTPYAHSAIOT
3BOJIIOLMOHHYIO IHdhepeHUHPOBKY GoJiee HIlH
MeHee KPYMHbIX COBOKYNHOCTeH ocobei (noiy-
JIALMA M HX rpynn) B Npejesax ofHOro BHIA.
OG6pazoBaHye HOBOrO BHIa CO3[3eT OOLIYHO
HENpPeoAOAHMBEIE B MPUPOAHBIX YCJIOBHAX H30-

JISILHOHHBIE Oapbephl, KOTOPLIE NO3BOJIAIOT CO-
XPaHATHL ClNELM(HIECKHE afalnTalHH Kaxnoro
BHIA U B KOHEYHOM MTOre OInperefisiioT BO3-
MOXXHOCTL COXPaHEHHs M YBEJIHYEHHS MHOro-
06pa3sus NPOsIBIEHHsA KHBOTO Ha Halel ma-
HeTe.

13.2. MpumMepbl BMOOOGpa3soBaHus

B Hacrosiluee BpeMsi M3y4€Hbl Pa3/iHYHLIE
MyTH BO3HMKHOBEHHsI HOBBIX BHJOB B Npoliecce
MHKPO3BOJIIOLHH.

BunooGpasoBaHue B UENH NOABHIOB
Gonblumx 4aek. [To nobepexbam bantuickoro
u CeBepHOro MOpeH »HMBYT HE CKPELUWBAsCh
[Ba BHA KPYMHBIX 4aek: cepeOpHCTas 4Yanka

171



(Larus argentatus) w xnywma-xoxoryHbsi (L.
fuscus). D1h pBa BUAa OOBLEAHHSIIOTCS APYr C
JpyroM 4epe3 HernpepbIBHYIO LeMb MOABHIOB,
oxsatbiBaiounx Cepeptyio EBpasuio, ¢ onHof
ctoponsl, ¥ I'pernanguio u Cesephyio Amepu-
Ky — c apyro# (puc. 13.2). Heckonbko coten
TLICAY JIeT Ha33l B pakioHe coppemeHHoro be-
pHHroBa npoausa oburana npeakosas ¢opma
3THX Yaek. Briocseacteim oum (OHONIOrHYECKH
cBsi3aHHble JIMOO ¢ nobepexkbsiMu MopeH, JinGo
C KpYINHBIMH BHYTPHKOHTHHEHTAJIbHBIMH BOJIO-
emMamH) Ha4aJM pacrpoCTPaHATbCA Ha BOCTOK
M 3anan, o0pa3oBaB K HalieMy BpeMeHH JBe
HelpepbiBHBle Uenu noaBuaoB. OcoGH Bcex
COCEHHX MOABHIOB CKPELUMBAIOTCA B NPHPOAE
M 13T NJOAOBHTOE NMOTOMCTBO. B paiioHe e
Cegepnoro u bantuiickoro mopeil npou3soiisa
BCTpe4d KOHEeYHbIX 3BeHbeB BOCTOYHOM M 3a-
nagHo# uenu noasunoB. HakomnexHble B npo-
Llecce MHKDO3BOJIIOLIMH OTAE/BHLIX TOABHIOB
passin4Ma B OuoJiorvH (ocoOeHHOCTH oGpasa
JKH3HH, HEKOTOpble MOPGOJIOrHYECKHe 0CO-
OEHHOCTH M p.) OKa3aNHCh AOCTATOYHBLIMH 151
BO3HHKHOBEHHA ABYX HOBLIX BWIOB. Eciu no
KakuM-JM00 npH4YHHAM HerpepbiBHAA UMb
NOABHAOB rfie-HUOYAb pa3sopBeTCs, TO BO3HHK-
HYT [Ba Y4eTKO pasjmuaiouiuxcs Buua. Ceiiyac
e BupooOpa3oBatHe B 3TOH Ipynre 4aek Ha-
XOAMTCA Kdk Obl «B MpOLECCe CTAHOBJIEHHS»
(in statu nascendi), naBas HaM BO3MOXXHOCTb
HabJonaTh 3BONOLHKIO B aelicTeuH. CxomHbiH
MpHMEp Lienu MOABMAOB, KpaiHue 3BEHbs KO-

TOpo¥H MoryT ObITb Ha3BaHbl BHUAAMHM, OIKCaH
anst rpayca v 6eiodi Kyponartkd (cm. 12.3).
BunoobpasoBanne B rpynne aBCcTpajiui-
CKHX MyX0JI0BOK. B HacTosiiiee Bpemsi B ABCT-
pajsiMy pacnpocTpaHeHbl ABa GJIM3KHX BHIA My-
xonoBok popa Pachycephala (P. rufogularis u
P. inornata). B pesysnbTate TLIaTeNLHOTO aHa-
Nu3a naneoreorpatuu M ManeoKIMMaTOJIOrHH
yAanoch BOCCTAHOBMTHL BO3MOXXHbLIH NMyTh 00-
pasoBaHMsA TAKOH CTPaHHOM HA MEepBbIH B3MIs]
CHTyallHH, KOIZIa OAMH M3 GJIM3KMX BHUIOB OOH-
TaeT JMLIb HA HeOOJbLIOM NPOCTPAHCTBE, 3a-
HHMaeMoM Apyrum Buiom (puc. 13.3). Buaua-
Jie CyuleCTBOBaJ JIMILb OAMH TMPEAKOBLIH BHJ,
MMeBLUMH LUMpoKu apean (puc. 13.3, 1). B
CBfi3H C HACTYMJ€HHeM 3aCyLIHBOro nepHona,
M3MEHEeHHAMH B PaCTMTENbHOCTH M CMeLle-
HHUSAMH JIOX/IEBbIX 30H BO3HMK/IA H Pa3BHIACh
3HAYHTEJIbHAA H3OJIALMA MEXIy 3anaiHoH H
BOCTOYHOH 4aCTIMH BHAOBOrO HaceJieHHs (pHC.
13.3, 2, 3). CyuiecTBysi B HECKOJILKO HHBIX yC-
JIOBHSIX H I1PH OTCYTCTBHH HHBEJIHPOBOK AOCTH-
raemblX passiH4uii (NpH OTCYTCTBHH CKpelLUHBa-
HMs), 1Be Gopmbl npHoOpesiH BHAOBYIO Camo-
crositesibHoCTh (puc. 13.3, 4). 3arem BHOBB
NoJlydMsla  pacrnpocTpaHeHHe CpPaBHHTEJIBHO
BJIaroJitoOMBas PaCTHTEJIbHOCTb M 3anaiHblit
BHI CMOr pacceJMThCs HAa BOCTOK, IZie OH
BCTPETHJICS! C POACTBEHHBIM BHIOM, NPHOGPET-
UMM Kakue-TO crieruduyeckue 0CoGeHHOCTH.
Paznvuua MexxIy 9THMH NpeXkae reHeTHYecKH
ONM3KMMH  (hOpMaMM  OKAa3aJIHCh  HACTOJIBKO

Puc. 13.3. Bunoo6pasosanue B rpynne aBCcTpanMHCKUX MyxonoBok Pachycephala (u3 3. Maiipa, 1968)

CospemerHoe pacnpocTpaHeHHe nokazaHo Ha kapre 6. Pacuwupenus ¥ COKP2UIeHHs APEaJsioB CBA3aHbl ¢ U3MEHCHHAMM B
PACTHTENLHOCTH, BLI3BAHHBLIMH, B CBOK) OMCPEb, HCTOPHYECKHMH CMCLLEHHSIMH IOXKACBHIX 30H B PasHbie NEePHOAL BOJIOLHH
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3HAYMTEJIbHbI, YTO Onpeielii/i¥ BO3MOXHOCTD
UX CAMOCTOSITEJIGHONO CyllecTBOBaHHA (€3
ckpelmBanusi. B cpaBHMTe/NbHO HEJaBHee
BpeMsi B pe3yJibTate HOBOFO HCCYLIEHHS KJH-
MAaTa BHOBb BO3HMKJ/A H30JALMS MEXTy 3anai-
HOH M BOCTOYHOH 4acTsiMM HacCeJIeHHsI OJHOTrO
u3 Bugo (puc. 13.3, ).

13.3. OCHOBHbIe NyTH U cnocobsl
BUA000OpPa30BaHUA

B TeppHTOpHAJBLHOM ACMeKTe B NpoCTpaH-
CTBe HOBLI BHI MOXET BO3HHKHYTb M3 OIHOM
MM TpyMNnbl CMEXHBIX TonyJisiluk, pacnoJio-
JKeHHbIX Ha mnepHdepHH apeana HCXOAHOrO
Buga. Takoe BuaooOpasoBaHHe Ha3blBaeTCH
arronampuueckus (ot rpey. allos — HHOH,
patris — pomusa). B apyrux ciyuasx HOBbiH
BHJI MOXXET BO3HHKHYTb BHYTpH apeaJia HCXO/-
HOTO BHAA, KaK Obl BHYTPH BHAA; 3TOT NyTb BH-
noo0pasoBaHus Ha3bIBACTCH  Cumnampuye-
ckum (0T rpey. sym — Bmecre, patris — po-
muua). B dunoreneTHyeckoM acriekTe (BO Bpe-
MeMH) HOBBIH BHJ MOXXeT BO3HHKHYTb MOCPeN-
CTBOM TIIOCTENEHHOTO M3MEHEHHsi OIHOF0 H
TOr0 Ke BHia BO BpeMmerH, Ge3 Kakoit-suGo
JHBEpreHLMH HCXOAHBIX rpynn. Takoe BHA00O-
pasoBaHHe Ha3bIBaeTCs uremu4ecKuM.

HoBrlfi BHI MOXET BO3HHKHYTH [yTeM
pasfieNienust eIMHOro npenkoBoro Bupa (Odu-
sepeenmuoe BunooGpasopanue). Hakowel,
HOBBLIH BHJ MOXXeT BO3HHMKHYTb B pe3yJibTare
ruOpUAM3ALMY BYX YXK€ CYLIECTBYIOLUMX BH-
noB — eubpudoeerroe  BUIOOOPa3OBAHHE.
KpaTko onmuiem TH OCHOBHLIE NyTH BHI000-
pa3oBaHHs.

AnnonaTpHyeckoe BHAOOOpa3oBaHne
(Ha3blBaeMoe MHOIIA reorpaguyecKuM) Hio-
CTpHpyeTCsl TpHBEIGHHbIMH BILUE NPHMepaMH
BO3HHMKHOBEHHs] BHIa y OOJBIIHX 4HaeK H B
rpyfine aBcTpanHHCKHX MyxosioBOK. T1pu asuio-
[aTpHYeCKOM BHI000pPA30BaHHH HOBbLIE BHIbI
MOIYT BO3HHKHYTb MyTem (hparMeHTaLHH, pac-
nafeHHst apeana LIHPOKO PacnpocTpaHeHHOro
ponuTesbckoro Buaa. [lprmepom Takoro rmpo-
yecca moXet ObiTb BO3HHKHOBEHHE BHIOB
nangenna (cM. ra. 6). Jpyro# criocoG amio-
NAaTPHYECKOro  BMI000pa3oBaHHA — BHA00G-
pazoBaHue MpH paccesieHMH HCXOAHOrO BHAA, B
rpolecce KOTOporo Bce GoJiee ypalsieHHble OT
LEeHTpa paccesieHust nepuepuiiibie nomyJs-
LMK W MX Tpynnbl, MHTEHCHBHO npeobpasysch B

HOBLIX YCJIOBMSIX, CTAHOBSITCSl POAOHAYAJIbHH-
kamu BuIoB. [1puMeprl, aHanoruyHpie BH1000-
pa3oBaHHIO B rpynne GOJIbLUKX YaekK, H3BeCTHb
M JJ1s1 APyTHX NTHL, HEKOTOPbIX penThiki, am-
¢huGHii, HaCEKOMBIX.

B 0CHOBe aJulonaTpHYeCKoro BHaoo6paso-
BaHHsl JIEKAT T€ WIH HHble (POPMBI NPOCTPaH-
CTBEHHOH H3OJISILHH, H 3TOT MyTh BHI006pa30-
BAHMSA BCerna CPaBHHTEJIbHO MeUIeHHbIH, Tpo-
HCXOOALMI HA NPOTSIKEHHH COTeH ThLICAY MO-
koJieuuil. FiMenHo 3a Takve HIHMTENbHBIE TPO-
MEXYTKH BpeMeHH B HM30JIHPOBAHHBIX 4HaCTsX
HaceJieHMsl BuIa BbipaGaTbiBatoTcs T€ GHOJIO-
ruyeckie 0CoGeHHOCTH, KOTOpble MPHBOSAT K
PernpOMyKTHBHON CaMOCTOSITE/ILHOCTH  JaXe
npH HapylleHHH MEPBHYHON M30JHpylOLieH
nperpansl. AJJionatpHyeckoe BH1000pa3oBa-
HHe BCerpa CBsi3aHO C HCTOpHeH (popMHpOBa-
HUsI BUIOBOFO apeaJa.

CumnaTpHyeckoe Buaoobpa3oBaHme.
[Ipy BHAOOOpa3OBaHMM CHMNATPHYECKHM My-
TeM HOBbIH BHI BO3HHKAeT BHYTpH apeana HC-
XOAHOTO BHJA.

Puc. 13.4. [lpumep BO3HHKHOBEHHR DEINPOLYKTHB-
HOH H3ONALMH MPH TIOJNKILIOWAH3ALIHH: OOHTAIOLLHA
no scemy MHnoctany TeTpansiOWIHbIH Bi pacTeHHH
Dicanthium annulatum, HecOMHEHHO, BO3HHK H3
JMIVIONAHON MPEAKOBOi (hOPMBI, HbIHE 3aHHMAIOLLEH
neGosblloll AM3bIOHKTHBIA apean (mo H. Poccy,
1962)
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[lepBelf CrOcOG CHMNATPHYECKOrO BHIO-
00pa3oBanMsl — BO3HHKHOBEHHE HOBBIX BUIOB
TpH OLICTPOM M3MEHEHHH KAapHOTHIIA, HarpH-
Mep npu asmonosuniouduy. W3BecTHbl
rpyniel OJIM3KKX BHAOB (OOBIYHO pacTenmil) c
KPaTHLIMH YHCJIaMH XPOMOCOM (cM. pHuc. 6.28).
Tak, wHanpumep, B pole  XpM3aHTtem
(Chrysanthemum) Bce (GopMbl UMEIOT YMCJIO
Xpomocom, Kpattoe 9, 18, 27, 36, 45, ..., 90.
B ponax taGaka (Nicotiana) w xaptodens
(Solanum) ocuoBHoe, HCXOAHOR, HHCIO XpoO-
mMocoM paBHO 12, HO umerTcs dopmbl ¢ 24,
48, 72 xpomocomamu. B Takux cayuasx MOXKHO
TMPEANONIONKHTb, YTO BHUAOOOpA30BaHHE L0
MyTeM aBTOTOJIMIVIOHAHH — MNOCPEACTBOM YA-
BOCHHSs!, YTPOCHHS, YYeTBEPEHHS H T. /l. OCHOB-
HOro HaGopa XpOMOCOM MpeNKOBLIX BHIOB.
Ilpoueccel mommMnnionausaumu Xopowo Boc-
MPOM3BOAATCH B 3KCIEPHUMEHTE IOCPEACTBOM
3a/ePXKKH PaCXOXKIEHHA XPOMOCOM B Melio3e B
pesyJibTaTe BO3ACHCTBHA, HanpHmep, KOJXH-
uuHom. HMaseectHo, wTo nonmnnoumsl moryt
BO3HHMKATDL H B NIPHPOAHLIX YCNOBHAX. BO3HMK-
LiHe MOJMNJIOHIHbIe 0COOM MOTYT J1aBATh XKH3-
HeCnocoGHOe NOTOMCTBO JIMLIb MPH CKpeLiy-
BaHHH C OCOOAMM, HECYLIMMH TO >Xe YHCJIO
XpOMOCOM (WM npH camoonbuienun). B Teye-
HHe HEMHOTHX IOKOJIeHHH B TOM CJlyyae, ec/M
NOJIMIVION/IHBIE (YOPMBI  yCTIELIHO TPOXOAST
«KOHTPOJIb» eCTeCTBeHHOro oT6opa M OKa3bl-
BAIOTCA JyYLlUe HCXONHOH AMMJIOHAHOM, OHH MO-
ryT PacrnpoCTPaHHTLCA H COCYILECTBOBATH CO-
BMECTHO C NOPOAMBLUMM X BMIOM (pHc. 13.4)
WM, 4TO ObIBaeT 4aie, NPOCTO. BHLITECHHTH
ero.

Monunnonnubie dopmbl, Kak npaewio,
KpylHee M CrioCcoOHBI CyLIeCTBOBaThL B Gosiee
CYPOBBIX (PH3HKO-reorpauyeckux ycJoBHSIX.
HMeHHO 103TOMy B BEICOKOTOpPbSX H B ApKTH-
K€ 49HCJIO NOJIMNJIOUAHBIX BHIOB pacTeHMil pes-
Ko yBesnueHO (puc. 13.5). Cpeay »KHMBOTHBIX
MOJIMIVIONAHA MpH BHAOOOPA30BAHMH HrpaeTt
HeCPaBHEeHHO MEHBLUYIO POJib, YeM Y pacTeHHi,
H BO BCeX C/lyyasiX CBfi3aHa C MapTeHOreHeTH-
YECKHM CrocoGOM pasMHOXKEHH: (HarpHmep, y
HIVIOKOXKHX, YJICHHCTOHOTHX, aHHEJIHL H APYTHX
6eCrno3BOHOYHBIX).

Bropo#i croco6 cumnarpuyeckoro Buuo-
o0pa3oBanusi — nymem eubpudusayuu c
nocredyrouum YOBOEHUEM HLCAA XPOMO-
COM — AJWIOTIONMIVIONHS (CM. HIKe).

HakoHen, nocsiensum, noctatouso H3y-
YEHHbIM CNIOCOOOM CHMNATPHYECKOrO BUI006-
pa30BaHHsi ABNAETCA BO3HMKHOBEHHE HOBBIX
Gopm B pesynbTate ce30nHOL usOraYuUL. V3-
BECTHO CYLIECTBOBAHHE IPKO BBIP@XKEHHLIX Ce-
3OHHBIX pac y pacTeHw¥i, HanpuMep y rorpem-
ka Alectorolophus major (cu. rn. 10), pauue-
LBeTyluHe ¥ nosaxeuseTyiune GopMbl KOTOPO-
ro MOJIHOCTLIO PeNPOSYKTHBHO H30JIMPOBaHbI
Apyr OT Apyra, H, eCliv ycioBHe otbopa coxpa-
HACTCA, JIMLUIbL BOINPOC BPeMEHW — KOIJa 3TH
¢$OopMbl MPHOGPETYT PaHr HOBLIX BHUIOB. AHa-
JIOTHYHO TI0JIOXKEeHHe C SIPOBLIMH M O3HMBbIMH
pacaMH NPOXOAHLIX PbIO; BO3MOXHO, YTO 3TH
Gopmbl  yxKe SBASIOTCA pasHBIMM  BHAAMH,
O4YeHb CXOXXHMH MOpP(OJIOTHYECKH, HO H30JH-
POBaHHBIMH I€HETHYECKH (B8udbi-0BOLHUKL).

50,5%

0

Puc. 13.5. Pacnpoctpatenye NOMMIMIOMAHBIX BHIOB LBETKOBEIX (B NpoLeHTax K obLiemy YucTy BHIOB duio-
Pbl) B pasubix yacTax EBpasuu (no nanumiM pasubix asTopos u3 H.B. Tumodeepa-Pecosckoro u gp., 1977)
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Puc. 13.6. [pumep ¢uneTHyeckoro Bua006pa30BaHus B sy HCKONAEMBIX esponeiickux caonos (Elephas
planifrons — E. meridionalis) no nameJyispHOMY HHICKCY (konuuecTBy sManu Ha 3y6Gax) (u3 B. I'panTa,

1980)

Oco6eHHOCTb CHMMATPHYECKOTO ITyTH BH-
noo6pazoBaHua — BO3HHKHOBEHHE HOBbIX BH-
noB, MopdodHaHonorHyecky GJH3KHX K HCXOL-
HoMmy BHMy. Tak, Npu MOJMIIONWAMH YBEJIHYH-
BaIOTCA pa3mepsbl, HO OGLIMI OGMMK pacTeHH
COXpaHsieTCsl, KaK NpaBuJlo, HEH3MEHHbIM, MpH
XPOMOCOMHBIX TepecTpoiikax Hal/ionaeTcs Ta
)Ke KapTHHA, NpH IKOJNOTHYecKo# (Ce30HHON)
M30NSILIHH BO3HHKaIOLME (hOPMBI TaKXKe O0bIH-
HO OKa3biBaKoTCA MopoNorHHeckH ciabo pas-
JHYHMBIMH. JIMIb B Cyyae THOPHIOreHHOTro
BO3HHKHOBEHHs! BHIOB MOABJSAETCS HOBas BH-
noBasi (hopMma, OTIMYHASI OT K&KIOr0O H3 POM-
TeJIbCKHX BHJIOB (HO TaKke MMeloulasi Mp13Ha-
KH, XapakTepHble sl AByX HCXONHLIX BHIOB).

dunetnyeckoe sunoo6pasopanme. [lpu
(uneTHYeCKOM BHIO0OpPa30BaHHH BHJ, BECH B
LIeJIOM M3MEHSISiCb B uypene TOKOJIeHHH, mpe-
BPALLLAETCA B HOBLIH BHJ, KOTOPbIH MOXHO Bbl-
NeJUTh, COmocTasyisisi MoponoruyeckHe Xa-
PaKTEPHCTHKH 3THX Tpynn.

OduneTuyeckoe BHI000pa3oBaHHe BKIIO-
yaeT cmasueene3 — pasBHTHe BHAA BO Bpe-
MEHH C NOCTEeNeHHbIM H3MEHEHHeM OIHOH H
TOH JK€ 9SKOJIOTHYECKOH HHLUH, W axaee-
He3 — pasBMTHe BHja C npHoGpeTeHHeM Ka-
KHX-TO HOBBIX MPHHLUMIHAJBHBIX MPHCIIOCO0-
JIeHHH, NO3BOJIAIOLIMX emMy 00pa3oBaTh COBep-
LIEHHO HOBYIO, GoJiee LIHMPOKYIO 3IKOJOTHYE-
ckyio Huwy. [lpumepom crasurenesa MOXeT
GbITb pasBHTHE OCHOBHONO CTBOJIA BepXHe-
MJHOLIEHOBBIX MOJUIOCKOB poaa Giraulus (cm.
puc. 6.5).

SIcHO, 4TO B 3TOM CJlyyae BO3MOXKHO JIHLIb
conocTapjieHne MOPOJIOrHyeCKHX XapakTepH-
CTHK, TaK KaK M3y4yaTb pe3ynbrathbl uieTHye-
CKOH 9BOJIIOLIMH MOXHO JIHLLID C IPHBJEYEHHEM
naneoHToJorHyeckoro marepuana (puc. 13.6).

[lpu 3TOM Bceria OCTaeTcsi BO3MOXHOCTb
TOr0, YTO Ha KAaKOM-TO 3Talle 3BOJIOLUHHM OT
eMHOro (PMNETHYECKOro CTBOJIAa MOTVIH HBEP-
rMpOBAThb APYyrHe rpynribl H HHIETHYECKOe BH-
1000pa3oBaHye MOIJIO OKA3aThCsi HA CaMOM
nene auBepreHTHbiM. [losToMy B «4HCTOM
BHae» (hHNeTHYeCKasl 3BONIOLHS, BUIHMO, BO3-
MOXXHa JIMILIb KaK MIeaNH3HPOBaHHOE M ymNpo-
lLIEHHOe OTPAXXeHHe 3BOJIIOLIHOHHOTO npolecca
Ha ONHOM M3 OTPE3KOB XXHM3HH BHIa (¢pam-
put).

3aMeTHM, YTO IPaHHLIbl MEXIY OTAEJIbHbI-
MH BuIaMM B (pHJIETHYECKOM psily ¢opm npo-
BECTH HEBO3MOXKHO — OHa Bcerpa Oynet yc-
JIOBHO# (cMm. . 12).

JluseprexTHoe BMaoobpasopanue (Kia-
Odozenes). Y. JlapBHH CYMTaN 3TOT THIT BHAO-
00pa3oBaHusi  CaMbiM  PacnpoCTpaHeHHLIM
(enmHCTBEHHDBIN pHCYHOK B «IIpOHCXOXKICHHH
BHIOB» MOCBALICH HMMEHHO 3TOMY THIy BHIO-
oGpa3osauust). [lpumepamu 37T0r0 THIIa BHIO-
06Gpa3oBaHka — BO3HMKHOBEHHE HOBLIX BUJOB
B pe3y/ibTaTe pasfieieHHs eIMHOH MpPeAKOBO¥
dhopMbl — ABAAIOTCA  BO3HHKHOBEHHE  He-
CKOJIbKHX BHIOB curoB Bokpyr WMpnawackoro
mopst (cm. pHc. 6.10) u muBepreHUHs AaPBHHO-
BbIX BHIOPKOB Ha ['ananarocax (cM. puc. 6.12)
M BOJIIOLHS CeBepoaMepHKaHCKHX APO30QuI
rpynnbl  pseudoobscura — persimilis  (cm.
puc. 6.27).

I'n6punorexHoe BurooGpasoBanne (cuH-
Me302eHe3 WK cuH2eHe3). DTOT THN BUA00G-
pa3oBaHHs 0ObIYEH y paCTeHHH: 10 HeKOTOPbIM
noncyeram, Gonee 50% BHIAOB pacTeHui npe-
craBasiior  coGoii  ruGpuuoreHHbie  Gop-
Mbl — QAA0NOAUNAOUObL. YKaXKeM JIHLIb Ha
nekotopble. KyabrypHas cauBa  (Prunus
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Bpems

Cracurenes AHarenes

KnanoreuHes

Cunre3oreHes

P uc. 13.7. Ocnosusle opmb! reTueckoro (Bo BpeMenH) Br1ooGpasosarusi (13 H.H. BopoHuoea, 2001)

domestica) ¢ 2n = 48 BO3HMKIA nyTeM T'HO-
punuzaumn TepHa (P. spinosa, 2n = 32) c
anuioH (P. divaricata, 2n = 16) ¢ nocesyio-
MM YABOEHHEM uHCJia Xpomocom. HekoTopeie
BH/Ib! NHKYJIbHHKA, MaJHHbI, Ta0aka, GPIOKBLI,
NOJIBIHH, HPHCA M APYTUX pacTteHuil — Takue
XK€ ATOTIONHINOULI THOPHIOTeHHOTO TIPOHC-
XOXKIEeHHS.

Hurepecen ciyyaii BO3HHKHOBEHHA HOBO-
ro CUMNaTpHyecKkoro Buga Yy Spartina
townsendii (2n = 120) Ha ocHoBe rHOPHIH-
3alLMH C MOCJIEYIOLIMM YIBOEHHEM YHCJIA XPO-
MOCOM MECTHOFO aHIVIMICKOro Buaa S. stricta
(2n = 50) u 3aBe3entolt B 70-x ropax XIX B.
u3 Ceseproit Amepukn S. alfernifolia
(2n = 70). Ceiiyac apean 3T0ro BHOA MHTEH-
CHBHO pacLIMpReTCs 3a CYeT COKpalleHHs
apeana MeCTHOTO eBponelckoro Buaa. Jpyrok
npumep THOPHIOT@HHOrO BHIA, BO3HMKLIETro
CHMIIATPHYECKH,— psIGHHOKH3WIbHUK (Sorbo-
colaneaster), codeTaiouMil NPU3HAKH PAOHHDI
H KM3WJIBHUKA H PAaCrpOCTPaHeHHbI B Cepeau-
He 50-X ronoe B Jecax i0XHoM SkyTHH 110 Ge-
peram cpeznHero Tedenust p. Annan (K.M. 3a-
Banckuil). B pesysmbrare ruGpuIOreHHOro
BHI0O0pa3oBaHUsl OCOOEHHO 4acTo MOryT
06pa30BbIBATLCA KOMIUIEKCH BHAOB (MJM Tak
Ha3blBAeMbIX 1O0AYBUO0B), CBSI3aHHBIX MEX-
oy coGoit ruGpuaMsaumeil,— cuHeaMeoHsL
(B. I'paut). B cnyyae Takux rHGpHAHBIX KOM-
MJEKCOB MHOrAa OblBaeT TPYAHO OGHAPYXHTh
YeTKHE IPaHHLbl MeXTY OTAECJILHBIMH BHIAMM,
XOTS! BH/Ibl KAK YCTOHYHBLIE F€HETHYECKHE CHC-
TeMbl BLUIGJISIOTCS BIIOJIHE OMpenesieHHO.
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Bce uetbipe ocHoBHbIe (opMbl BHI0OGpaA-
30BaHHsl BO BpeMeHH CXeMaTHYHO TOKa3aHbl Ha
puc. 13.7.

13.4. MNMpuHUMN OoCcHOBaTens
¥ BupooOpazoBaHue

Hosas nonynaums MOXeT BO3HMKHYTDH
BCEro OT HECKOJIbKMX HCXOAHBbIX ocobel, no-
NaBLIHX KaKHM-TO 00pa3om B 6J1aronpUsiTHbIe
YCNOBHs. DTH HeMHOrHe O0COGH-OCHOBATEH
JOJDKHL! HECTH JIMLUIB HAaCThL FeHeTHHECKOM M3-
MEHYHBOCTH DPOMNTENIbCKOH nonyJisiuuu  (CMm.
1. 9). [Noatomy nonyssiuusi, kKotopasi oGpasy-
eTCs OT 3THX ocolel, OyneT MeHee pa3HOOG-
PasHOH, reHo- H (PeHOTHMHYECKH OfHOPOAHOM
(no Tex mop, noka He npou3okAeT o6oraieH e
reHo)oHza 3a CYeT HOBBIX MyTaUMil MJIM T10-
NONIHEHHA 3@ C4YeT MMMMIPALIHH ).

[Ipy BO3HHMKHOBEHHMHM HOBBIX BHIOB MOXET
HaO/IONATLCA T3 XK€ KAPTHHA: U30JIMPOBAHHDbIE
OTAEJIbHbIE [IONYNALMK HEeU30eXHO JOJIKHbI
00J1ajaTh MEHDLIHM CMEKTPOM IeHETHHeCKOF
(¥ (eHOTHITHYECKOH) M3MEHYHBOCTH, YeM BH
B UesioM. BosHuKaolumit B 3THX yCJIOBHSX HO-
BbIH BU OyaeT Taike 06/1a1aTh CPaBHUTENILHO
HeGosbLIOH H3MeH4YHBOCTLIO. K 3toMy noGa-
BUTCS M 3ghghexm eomosueomusaayuu, npotc-
XOLAUIMH B pe3ysnbTaTe HeH3GEXHOT0 MHOpH-
AMHIa BHYTPH HeGOJIbLLIOH 10 pa3Mepam Ioly-
Jsiuuu. Kakue-T1o reHbl B ManieHbKOil nomnysns-
UMH MOTYT ObiThb MOTEPAHLI M B pesyJbTaTe
DEHCTBHS BOJIH YHCNEHHOCTH (CcMm. . 9).

Tpynuo 3apanee onpenenuTb, HACKOJILKO
BCE€ TMepeyHCJIeHHble TFeHeTHYECKHe SIBICHHS



OKa3blBalTCsi HEONArONPUSITHLIMH U1 BO3HM-
Kaioluero Takum nyrem syaa. OnHoBpeMeHHO ¢
THMM SIBJICHUSIMH YTpaTta FeHeTHYeCKOH H3-
MEHYHBOCTH HeHM30€XXHO M pe3KO COKpaluaet
YKCJIO FeHOB, BPEIHBLIX B FTOMO3HFOTHOM COCTOS-
HHM, YMeHbllIaeT eeHemuueckul 2py3. Ilony-
JISIMA — OCHOBaTe/lb HOBOTO BHIA — MNOJy4a-
eT «xopouuui crapt» (2. Maiip).

[lo-BuaHMOMY, npurHyun ocHoBamens B
TOH MJIH HHOH (hopmMe AEHCTBYET MpPH BCAKOM
BurooOpazoBatuH. OnuCaHO MHOXECTBO CJy-
4yaeB, KOraa OT HeMHOIHX 0co0eH IPOHCXOIMJH
MHOTOYMCJ/IEHHbIE nony/sitkH. bBonblMHCTBO
MJIEKOTIHTAIOLIHX U MTHLL, YCIIeIHO BCeJIeHHbIX
B CeBeptoit Amepuke, ABctpanuu, Hopoit 3e-
JIAHMH, SIBJISIOTCS MOTOMKAMM HEMHOTHX 0CO-
6ell (Tak, MUJWIHOHB! @aBCTPANIHHCKHX KPOJIHKOB
BEyT Hauyasio oT 24 ocobeii). MHIIHOHLI 30-
JIOTUCTBIX XOoMsiuKoB (Mesocricetus auratus) B
J1abopaTopHUAX BCEro MHpa MPOMCXOHAT OT OA-
HO¥-euHCTBeHHOH caMkH. HeT comHeHus, 4To
Ha TMPOTSDKEHHH 3BOJIIOLMH XXH3HH Ha 3emie
nonoOHble cilyyaH OblM HEepeaKH.

Bo Bcex 3TMX CIyyasX HaJHYHBIH 3anac
MeHeTHYeCKOH HM3MEeHYHMBOCTH Obll AOCTATOYEH
IUIst OJIIePKAHUST BO3HUKAIOUIMX OT OCHOBATE-
Jieli rpynn ocoGelt B XKH3HECTIOCOOHOM COCTOS-
HHH. BO3MOXHBI TOJIBKO ABA MyTH pELUEHHSA
3TOH 3BOJIIOLMOHHOH 337ayM: JIMOO yaaqHoe
CoyYeTaHHe BHELIHHX YCJOBMH, onpenessioliee
JIOCTaTo4HO €J1aboe AaBjeHHe eCTeCTBEHHOro
oT00pa B HOBBIX YCJIOBHSX, JIHOO BCTILILUKA HH-
OMBHIyaNnbHOH M3MEHYMBOCTH, Cpasy e Jaio-
11as AOCTATOYHBIH MaTepHan st AeHCTBHS OT-
Gopa ¥ 06pa3oBaHHsi HOBOH (HOPMBL.

JlelicTBre NMpHHUMNA OCHOBATENsl BblTeKa-
eT U3 CneuH(HKH MOMyJSIHOHHBIX BOJMH KAk
3JIeMEHTAPHOI0 3BOJIIOLMOHHOrO (hakTopa; B

KAKOH-TO MOMEHT HCTOPHYECKOro pasBHTHSA
reHO(OH YHCIEHHO Pe3KO COKpALUEeHHOH 110-
NyJsilMY  OTIPENEJIMT HM3MEHEHHYIO TIeHeTHye-
CKYI0 CTPYKTYpy TPymnnel B NepHOA NOC/eayio-
LIEro yBeJM4YeHHsl YHCJIEHHOCTH (cMm. . 9).
I'lpy BO3HHMKHOBEHHHM BMIOB OT HEMHOTHX
ocobell Kak fpu CHMIAaTpH4eCKoM BHI000pa-
30BaHHH MyTeM aJIONOJMIINONAMH MIH aBTO-
NOJIMIVIOHANM, TaK M TpH aoNaTpHYeCKOM
BHOOOpa3oBaHuH IPH OEHCTBHH NpHHUMNA
OCHOBaTeJisi HeM30eXXHbl CHTyauMH, korna Oy-
JyLIMi B NPeACTaB/ieH BCEro JIHLIb HeCKOJIb-
KHMH 0COOAMH. DTH HECKOJIbKO ocobeH (naxe
JIECSITKH ocobelt) elie He MOTyT CYMTATLCH HO-
BbIM BHAOM, KakK Obl 3HaYMTeJIbHO OHH HH OT-
JIMYAJIHCh OT MCXOAHOH (hOpMbl H KakuMH Obl
reHeTHYeCKHMH GapbepamMH H30JISLUHH OHH HM
ObWH OTAeNieHbl. Bua — 370 C/l0XKHAast HHTEr-
pPHpOBaHHasi cHCTeMa TMONyJnsALMi, Bceraa 00-
pasyrouasi cneur$pHYECcKyl0 3IKOJIOTHYECKYIO
HMLIy, CHCTeMa, 3aHMMaKllan <«CBoe MeCTo
non, conHuem». Heckonbko necaTkoB ocobelt
HHKAaKOH MeHeTH4eCKH HHTerpHpOBaHHOM CMC-
TeMbl 00pa30BaTh HE MOTYT, HE MOIYT OHM OG-
pa3oBaTb M COGCTBEHHYIO 3KOJIOTHYECKYIo
HHLLY. DTO KaK 6bl «MHOrooGeluarLIHe JeTH,
KOTOPbIM s TOTO, 4TOOLI MpeBPATHUTLCH BO
B3pOCJIbIH OpraHH3M, HeoOXOAMMO epie OOKa-
3aTb MpPaBO Ha CyLUECTBOBaHHe, L1 BH-
OB — NpoHTH Yepe3 MHOrooOpasHyo 6opbly
3a CYyLLEeCTBOBaHHE, paclpoCTpaHuTLCs, 00pa-
30BaTh apeaJs M cucteMy nonynaumi. s ato-
FO Hy><Hbl COTHH nokoJyieHHH. [lonoGHble dop-
Mbl, KOTOpLIE 110 OfIHHM MNOKa3aTeNisiM y»Ke SB-
JIIOTCS BUOaMH, a N0 ApyrM — elle He MOoTyT
ObITh, HA3BaHLl TaKOBbLIMH, Ha3bIBAKOTCA Gop-
manmtl 8udosoeo parea (K.M. 3aBanckuil).

Peayabmamom MUKPOIBOAIOYUOHHLIX COObimull, npoucxoosn-

wyux 8 nonyarayuax (Kak anemeHmapHoix eOUHULAX 380NI0YLOH-
HO2O npoyecca), ABAAIOMCS POPMUPOBAHUE INEMEHINAPHbIX
adanmusHelx seaenull u sudoobpasosarue. C 803HUKHOBEHUEM
HOBO2O BLOA NPEKPaWAIOMCa HUBEAUPOBKU pasau4uil, docmuae-
HYmoLX 0MOeabHoiMy nonyasyusamu uin ux epynnayvu. O0nako 8
Hedpax HOBO2O BLOA MUKDPOIBOAIOYUOHHBLE NPOYECCHl NPOOOANCA-
rom npomekams becrpepoL8HO.

BsaumoOeiicmeaue anemernmapHolx coboimutll Ha B8HYMPUBU-
0080M YpPOBHE, pPOAb OMOEALHLLX 3BONIOYUOHHBIX haKmopos,
3HAYEHUEe HNONYAYUL KAK INEMEHINAPHOL €OUHULYbL IBONIOYLOH-
HO20 npoyecca xopouwlo u3yuero.. BelureHeHue 3nemMeHmapHoLx
MUKPOIBONIOYUOHHULX B83aUMOOelcmBUll NO3BOASEM  Cuumamo
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amom pasden 3IBONOUYUOHHOZO YHEHUS MEeMOOON0UYECKU HAU-
6oaree paspabomaniuim. Koneuno, 8 obracmi MuKpOIBOAIOYLL
ACHA AUULL NPUHYUALUGNGHASA CXEMQ npoyecca. IHAaHLE ee HO360-
Asem noHumame ulywue 8 npupooe npoyeccel, Ho He oaem euje
BO3MOJCHOCMU Nepelmuy K Hacmosuemy Ynpasaenuio npoyeccom
seontoyuu. [las makoeo nepexoda, cocmasAsIOWe2o 2AaB8HYIO
NpaKmu4ecKyio yeab U3YUeHus 380M04uUL, HeObXo0UMO BbLNON-
Hume no Kpainei mepe 08a ycioeus. Bo-nepsolx, Heobxooumo
HAKONUMb MHOMECMBO OAHHbLX N0 PEANHO OCYUYECTTIBAREMbIM B
npupooe MUKpO3IBONIOYLLOHHbLM cOBbimuan (maKum, KaK duana-
30HbL BEAUHUH 0QBAEHUA OMOEAbHBLX IBOMOYLOHHBLX haKkmopos,
agpexmeor ux 83aumodeiicmaus, Mmurnu4Hsle u npedersrsie napa-
MempblL NONYAAYUL KAK INEMEHMAPHOL eOuHuybl 380AI04UL U
dp.), umo dacm 803moOHCHOCTMS pagpabomarne pabouue Mooesu
ynpagaenus 3soatoyueil omoenvrolx 6u008. Bo-emopelx, 0as ne-
pexoda K ynpasAeHUIO IBONOYLOHHLIM NPOYECCOM HEObxoO0umo
passumue HOBO20 pPa3dena 3B0NMOYUOHHOL Mmeoputl — YHeHus
06 3son04uu buozeoyeno3os (cm. 2a. 19).

B credyiowed wacmu KHueu 6y0ym paccMompers. OCHOBHbLE
ghernomerbl MaKpO3IBONIOYLLL.

1. B ueM cocToAT CyliecTBEHHbIE YEPTLI NONYIALHOHHOIO MbILIEHHA

B COBpPEMEHHOH OMOIOruu?

2. MNoyemy HH 0COOb, HH HAJBMIOBbLIC TAKCOHBI HE MOIYT CHYMTATHCH

31eMEHTAPHBIMK €MHMLAMH 3BOJIOLHOHHOIO Npouecca?

3. B KaKOM OTHOLLIEHHM K COBPEMEHHbIM B3INsiiaM Ha U3MEHYHBOCTD
naxozatcsa npeacrtasaeqnst Y. Nlapeuna o6 onpenenennoi ¥ seonpeae-

JleHHOH H3MEeHYMBOCTH?

4. Ponp BHEUIHMX YCAOBHH B H3MEeHEHHWM OPraHM3MOB B XOfl€ 3BOJIO-
LMK NPH3HAETCA MHOTUMH. B YeM coCTOAT npuHuMNHUaibHbIE PA3NTHYMA
B OLleHKE PasHbIMH HCCIAENOBATENSMH POJH BHEIUHHX YCAOBHIL B 3BOJIO-

uMu?

5. Kakoeo mecto koHuenuuy 6opuObi 3a cylecTsosanne cpeay mexa-

HH3MOB 3BOJIIOLIMOHHOIO Npouecca?

6. B uem COCTOMT BKJIaD NFEHETHKH B Pa3BHTHE TEOPHH €CTECTBEHHOTO

otbopa?

7. KakoBa CcB#3b MEXAy NPOLECCAMH 3JMMHHALMUK U €CTECTBEHHOrO

ot6opa?

8. KakoBbl NPHHLIMNB! BLIIEJNEHUS 3JeMEHTAPHBLIX (PaKTOPOB 3BOMIIO-
wun? [onpoGyiite noGasuTe Hubie, HOBble (haKTOPB!I K ONUCAHHLIM B

ra. 9.

9. O6ocHylTe TE3HC «3BONIOLHS — 3TO NPOUECC AAANTAUUOTEHE3a»,
10. B yem paszauuue MexJy NpPeacTaBIeHHAMH O BHIE KaK reHeTHuye-

CKHM 3aKPBLITOH M reHETHYECKH YCTOWYHBOI cHcTeMax?

11. B yem TpynHOCTM ONpeneieHHsl BWAA Yy aramubix M obaurat-

HO-napTeHoreHeTHyeckux opm?

12. MoXHO 4 ONpeeNHTh rPaHHLbl BUIA HA NAJEOHTOJIOMHYECKOM

maTepuane npu uietHyeckom Buaoobpazopanuu?

13. Beerja Ju COBNAAAlOT NOHATHA «OHONOTHYECKHH BUA» M «TAKCO-

HOMMYECKHH BHA» ?

14. B 4eM COCTOMT METOAOJNOTHYECKOE 3HAYEHUE BBUIEJIEHHA MMKPO-
3BOJIIOLHOHHOrO YPOBHS MCCAENOBaHMS npouecca aponoumH? B uem
rNaBHOE OTJIHYHE MEXIY HCCIeOBAHHEM MHKDPO- H MaKpO3BOJIOLMOH-

HBLIX MPOLECcCoB?

15. lMepen BamMK NOCTaBJIEHA 333a4a: H3YYHTh X0 MHKPO3BOJIOLIMOH-
Horo npouecca Yy 0abouek-OproKBeHHH1,, OOBLIKHOBEHHOH NOJIEBKH,
o3epHoii asarymky. Kak 6bl Bb) CNJIZHHPOBANH XO TAKOro HCCIEs0Ba-

uua? Kakumu Obi BOCNOJBL30BANHCE METOLAMU ?



YacTtb

T cpean, MNpo6

U3 aﬂl::;!::b{l) nl;f;oh;m. po neMbl
HerlocpencThet BLTEKacE MaKpO3BOJIIOLIUMN
CaMbIH BbICOKMH pe3yJibTaT,

KaKOH YM B COCTOAHHH

cebe npencraBute, —

obpa3oBanHe
BBICILUHX XHBOTHBIX."”

Y. Napsun

Ilocae snakomcmea ¢ yuenuen 0 MUKPOIGOLOUUL DPACCALOM-
PUNL OCHOBHBLE NPOUECCH U ABAEHUS, BGOZHUKAHOWLUE HA HAO-
6U0060M — MAKPOIGONOYLUONHON — YPOGHE, KOI0G MPEKDAUL-
EMCA HUBEAUPOBKQ BO3HUKAHUUT 8 NPOYELCCE MUKDPOICONOULL
pasauyuil.

Ilpoyecc wukpossoroyuy, nepeuuno Gu3viearOwul OuGepIeH-
Yuro nonyaayui (enaioms 0o 6u0006pa306anUL), NP0OOOAKa-
emcs be3 Kako10-Aub0 Nepepuea U Ha JLAKPOIBGONIOUUOHHOM
YpoeHe GHYMPU 6HOBb Go3nuKwUT Popa. Hapywaemes suws
TAPAKMEDP CKPEWUBAHUS JLeHKOY BHOBH BOIHUKWUMY BUOANL.
Tenepy onu mowym ecmynams 6 MeKGUOOGHE OMHOUEHUS.
IMU HOGHLE OMHOWEHUS JLOLYM NOGIUATG HA IGONIOUUOHHBLE
COOBUMUS AUWS UNEHAL OAGAEHUE U HANPAGAEHUE 0EUCTEUS
INENEHMAPHBLT IGONOUUOHHBLT PAKMOPOB, T.€. UEPE3 NUKPO-
IBONHYUOHHBLY YPOBEHD.

Owpounsie macumabsl MAKPOICONOUUOHHBT ACAEHUT (603-
HUKHOGEHUE HOBWHIT CeMEeUCMB U OMPA006 0TGAMBLEGEM Oe-
CAMKY MUNIMLOKOG NEM) UCKAIOUAIOM GO3MOKHOCTS UT He-
NOCPEOCTNEENNOI0 IKCIEPUMENTIAABHOL0 uccaedosanud. Ilpu
paspebomke yuenus 0 MAKPOICGOANYUL UCTONBIYIOMCS 8 OC-
HOBHONL ONUCATENbHBIE NETMO0b NALEOHMOAOIUL, 6UOLEOLPa-
Puu, mopfodusuorotuu 6 wupokou caricie cr06a (6KA0NAL
cpasnenue cmpykmyp JHK uav monekya enornobuna).
Pesyavmamer makuz uccaed08anus 0KA3bBAI0OMCS TOHIMHbl-
MU AUWS € NO3UYUL JUETAHUZNG OCYULLCTNBACHUS IGONOUUL,
m.e. € NO3UYUL JUKPOICONOUUOHHHIT.




MABA 1 4

SeonOLUA OHTOreHesa

OBOJIOIMOHHbIE H3MEHEHHs1 CBS3aHbLI HE
TOJIbKO C 0bpa3oBaHueM H BbIMHpaHHEM BH-
noB, 1peolpasopaHHemM OPraHoB, HO H C nepe-
CTPOHKOH oHTOreHeza. OwWmoeeHes — pas-
sumue ocobu ¢ MoMeHma obpa3osaHus 3u-
2omel umu Opyeoz2o saxamka 0o ecmecm-
BEHHO20 30BEPULEHUS €€ HUSHEHHO0 YUK~
sa (DO CMepTH MM NpeKpalueHHs CyILeCTBO-
BaHMS B npexHem KayecTse). Owmoee-
He3 — OO0UH U3 OCHOBHLLX (DEHOMEHOB HCU3-
HU Ho nHawel  naaveme.  Ouwmoee-
He3 — npouecc pa3sepmul8aHus, peaiusa-
yuu HacredcmeenHoU uHpopmayuu, 3a10-
aceHHOl 8 sapoldviuesvlx Kremkax. bes
BO3HHKHOBEHHS! OHTOTeHe3a 3BOJHOLHS JKH3HH
Ob1a Obi HeMbIC/IMMA WM OCTAHOBHIACH Obl
Ha CTaluH «NPUMUTHBHOH M GeccMeprHON»
CJIM3H, ONHOPOJIHOTO CryCTKa.

@unoreres HeMbICTHM Ge3 H3MEeHeHHs! OT-
neJbHbIX 0cobeil B OHTOreHese, foCKOJbKY (-
JioreHes, 06pazHo roBopsi, LEeMb HJH MOTOK re-
HETHYECKH CBSI3aHHbIX MeX]1y COO0H OHTOreHe-
30B — LMKIOB MHIMBHIYaNbHONO PA3BHTHSA
ocobefl. OutoreHes — He TONBLKO pe3yJsbTat
(uorenesa, HO M ero HeoOXomMMas MMPEANo-
cblika. Bee 310 M onpenensier HCKIIOYHTEb-
HYI0 B@XHOCTb H3YYeHHs Npo0JieMbl COOTHO-
LIeHHs! OMTO- M (HIoreHe3a [Jisi NMOHMMaHHUA
3BOJIOLIMOHHOFO YYeHHS.

14.1. O6wme npepcrasneHus
006 OHTOreHese pasHbIX OPraHU3MOB
v cneuudukKa ero ssonoLun

Onrorenea ocoGell pa3/HHHbIX BHIOB He-
OIHHAKOB MO MNpOJACJUKWTEJNLHOCTH, TEMINAM H
xapaktepy Oducbpepenyuposok (cMm. nainee).
OGbMHO ero pensit Ha NPOIMOPUOHAALHULL,
IMOPUOHANbHOIEL W NOCMAMOPUOHANbHBLIL
nepuodot. Y XMBOTHLIX 00bIYHO HAHghepeHLH-
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poBKamH Gorat 3MOPHOHANbHBLIH nepHoa, Y
pacTeHHit — noCTaMOPHOHANBHLIH.  Kaxabif
M3 3TMX IIEPHOZIOB OHTOreHe3a MoXKeT ObiTh
noapasfieJieH Ha MoCje/loBaTe/IbHbIE KayecT-
BeHHbIe 3Tanbl. OHTOreHe3 MOXeT XapakKTepH-
30BaTLCA MPAMBIM PA3BUIMUEM UAU pa36U-
muem nymem memamopposa.

OcobeHHOCTH OHTOreHe3a B pasHbIX
rpynnax. ®opMbl NPOABNEHUS HHAMBUIYyaJsb-
HOCTH B 2KHBOH npupoje pasHooOpasHbl, He-
paBHOLIEHEH MO CONEPXKAHMIO M NPOLIECC OHTO-
reHe3a y pasHblX NpeACTaBHTe/eH MpOKapHOT,
rpHGOB, pacTeHHH H XXHBOTHBLIX.

C nepexofoM K MHOTOK/IETO4YHOCTH
(Metazoa) oHToreHes ycnoxhsiercsi no ¢opme
v yunuHsercss Bo Bpemenu (puc. 14.1), Ho B
rpoLecce IBOJIIOLMH OHTOreHe3a HabJIoNaloT-
Csl TAKXKE CJIy4aH H ynpoLUeHHs! pa3BUTHS, CBSI-
3aHHOTO C BO3HMKHOBeHHeM GoJiee COBepLUeH-
HbIX CNOCOGOB peanM3alu¥ HaCJeCTBEHHOH
uH(popMaLMH. B xofe 3BOJIIOLMH Y pacTeHH#t U
>XMBOTHBIX BO3HMKAIOT CJIOXKHBIE LHMK/IbI pa3-
BHUTHS1, KaXaas (hasza KOTopbix npucnocoGreHa
K onpefesieHHbIM YCIOBHAM cpenbl. Muorna B
npoLecce 3BOJIOLHH MPOHCXOAWT BTOPHYHOE
YNpOLLEHHE XH3HEHHDLIX LMKJIOB.

C ynpolleHHeM XH3HeHHOTO LMK/ Kaye-
CTBEHHO MEHSeTCst BEChb MPOLECC OHTOreHeTH-
yeckoro pasBuTHA. ONHHM M3 NOCJICACTBHI yn-
POLLEHHsT XKH3HEHHOrO LMK/IA ABJSETCS fepe-
XOZ, OT rarion/iHol ¢hasbl pa3BUTHSA K AHMJION]-
HOM M OT pa3euTHsi C MetaMopgo30M (Hanpu-
mep, y ambpubuil) K npaMoMy pasBuTHIO (Y
PerTHMi M APYrHX BBICIIHX TO3BOHOYHLIX).
[lpu npsiMOM pa3BUTHH HOBOPOXIEHHOE >KH-
BotHoe o6JianaeT BCeMH OCHOBHBIMH YepTaMH
OpraHH3allMi B3pOCIOro cywecTsa. PasBurue
¢ meTaMoptho30M HIET Yepe3 pPsl JIHYHHOYHLIX
CTAIMI;, M3 sIHI@ BBLIXOAUT JIHYMHKA, KOTOpasi
oGpeTaeT YepTbl B3POCJIOrO XXHBOTHOIO MyTeM
coXKHOro npeBpailenus. [lepexon or passu-
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Puc. 14.1. Cxema nocnesoBaresibHoro ycioxHeHHs OHTOTHE3a MHOTOKJIETOYHBIX B npoLecce 3BOJIOLHH.
A — pa3smHOXeHHe CBOGOAHO MKHBYILMX OLHOK/ETOUHBIX; 5 — OHTOTeHe3 KONOHHH OHOKNETOYHbIX THra
Volvox [nponcxonut nvddepenupoBka KIeTOK Ha Mo/0Bble (YepHBIM) W coMatuueckie], B — ouTorexes
MHOFOK/IETOYHONO OpraHU3Ma THMa ruapbl (NPUGAB/ISIOTCA cTallMi 61acTybl H racTpyJinl); I — OHTOreHes
NIEPBHYHOrO JIByCTOPOHHECHMMETPHYHOTO XHBOTHOTO (1pHbaBssieTcs me3onepma); JI — OHTOreHes BbICLIEro
JByCTOpOHHeCHMMeTpHYHOro XueotHoro (no A.H. Cesepuosy, 1935)

THA TyTeM MeTamopgo3a K MpsaMOMY pa3BH-
THIO — OJWH H3 BaXKHEHLIMUX HTOroB IOCJIen-
HHX 3TaroB 3BOJIIOLIMH XKH3HH Ha 3emue.
Crneunduyen oHrtorexes y pacrenmii. C
OIHO¥ CTOPOHBI, B IMOPHOHANBLHOM NEPHOAE Y
HHUX ca0o BblpaxkeHbl AHUQQepPeHUMPOBKH, C
Jpyroii — B XOfie XXH3HEHHOro LMKJIA NPOKC-
XOAHT CMEHa HECKOJIbKHX XH3HEHHBIX hopm. Y
MHOTOJIETHHX PacTeHHii B OHTOreHe3e yepejy-
I0TCA MaJible H OOJIbLUME >KH3HEHHBIe LIMKJIbI,
OTJIHYAKOLMECS 110 NPONOKHTENLHOCTH, MOp-
¢onoruk ¥ yHKUHOHANBHO. Y HEKOTOpBIX
pacTeHHH MeXXIy OnJoNoTBOpeHHeM, 06pa3o-
BaHHEM CeMsiH M HX NpopacTaHHeM CyILecTBy-
€T pa3pblB; MHOIAA 3TH (asbl OTAJIeHB! Apyr
oT Apyra ropamH. Muorzna passurtre 3apopbiua
MPOHMCXOAHT TIOA BJHAHHEM HE MAaTepPHHCKOro
OpraHH3ma, a CTeHOK CNOpPAaHTHEB H CIIOpO-
¢unnos. OruionorsBopeHye WIeT Ha MaTepHH-
CKOM PACTeHHH, 8 pa3BHTHe 3apofblllia — BHE
ero. Takoe pasBHMTHe, pacCMaTpHBaeMoe Kak

MPUMHTHBHBIH THII, ObIO XapakTepHo st Jie-
NUIO0ACHPOHOB, KaJaMHTOB, CeMEeHHbIX naro-
POTHHKOB (cM. M. 5). OHO BCcTpeuaercst w y
LBETKOBLIX (Hanpumep, y »KeHbLUEHS!, HeKOTO-
pbIX napasuTHYeCKNX hopm).

HecmoTpst Ha csioXHYI0 pacusieHeHHOCTD
HHIMBHIYyMa y [IepEBbeB, KYCTAPHHUKOB U MHO-
FOJIETHHX TPaB, 110 YPOBHIO OPraHH30BAHHOCTH
OHTOreHe3a OHH YCTYNakT OfIHO-, ABYJICTHHM H
3()eMepHBIM {BETKOBBLIM. Y MOCIEAHHX OHTOre -
He3 TMpOoTeKaeT fIpH CTPOro¥ KOOPAWHALMH
JKH3HEIeATEJIbHOCTH  OMNpEeeJIeHHOr0  YMCJia
opratos. Ilpoueccs auddepeHuyaumy u Mop-
¢oreHe3a B HX OHTOreHe3e HOCAT B3PLIBHOM»
Xapakrep.

Y pactenuii OHTOreHe3 ornmyaeTcs GoJib-
wel JaGHNbHOCTLIO M3-3a CNaboro pa3BHTHA
PeryJiiTOpHOH CHcTeMBl (CM. HIXKe). Oxmoze-
He3 Yy pacmenuil 8 yeaom borvue 3asucum
om ycro8ull cpedovl, Hem  HUBOMHObLX.
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O61HMH YepTaMH OHTOreHe3a y PasHbIX
OPraHW3MOB SIBJISIIOTCH €ro 3anporpaMMHpo-
BaHHOCTb, HAMNpaBJIEHHOCTb €ro aHgdepeHLH-
POBOK, MOCJEN0BATEJLHOCT CMeHbI MPorpaMm
pasBHTHsi nof BJHsiHHEM (DaKTOPOB Cpeahl
(3nureneTHueckue aKkTophl).

PasnooOpasHe OHTOreHesa y pasHBIX
rpynn OpPraHMaMOB ([ake y mpeicTaBuTeNei
OIHOro BHja) CBuAeTennLCcTByeT 00 0co60#
POJIH 9KOJIOTHYECKHX (haKTOPOB B CTabHJN3a-
LMK 1M ¢pepeHLHPOBOK H XKH3HEHHbBIX LHKJIOB.
Xots 0TOOp MZET MO LEJOCTHOMY OHTOTEHesy,
OTAEJIbHEE €r0 3Tambl BLICTYNAoT Kak Heo6Xo-
JMbie MPENOCHUIKH peanH3aluui BceH mnpo-
rpaMMb! H MOTOKAa HHGOPMALHH MEXIy MOKO-
JIeHHSIMH.

Y npeacrasurtesiefl pasHbiX LAPCTB, THIIOB,
K/IaCCOB OHTOreHe3 OTJIHYaeTcs M 1o MacliTa-
6am muddepeHuHalMH. Y OOHOKIETOYHBIX OH
MPHMHTHBEH B CMbICJI® CJIO2KHOCTH MPOLECCOB
mupdepeHuyaundy. ¥V pacTeHHil MpoueccH
nuddepeHLHalMH PACTSHYTH H He OrpaHHye-
HEI TIePHOJIOM 3MOPHOHAJILHOTO Pa3BUTHS (3a-
K/1a/Ika MeTaMePHBIX OPraHOB y PacTeHHH npo-
HCXO[MT B T€YEHHE BCEro OHTOreHesa). ¥ Ku-
BOTHBIX Mpoueccs! audpepeHUHalLMH H opra-
H006pa30BaHHs OTPAHHYEHBI MPeHMyLIeCTBeH-
HO 3MOpHOHaANBHBLIM nepuonoM. [Tpoueccs!
THCTO- ¥ MOP(OreHesa y pacTeHuil NpoTeKanT
MeHee CJIOXKHO M KaCaloTCsi MeHbLUero YHcsa
OpraHoOB M CTPYKTYP, 4eMy >KHBOTHBIX.

IMpono/KHTeNLHOCTE  OHTOTEHe3a. VY
npeiCTaBuTeiell pasHblX THIOB, KJIaccoB, OT-
psIOB MPONOJKHTENLHOCTD OHTOreHe-
3a — Ba)KHas BuOOBas ocobGeHHOCTb. Ozpa-
Huterte npoo0OAXCUTMENbHOCTU HCUSHL HA-
CTyIJIeHHeM €CTeCTBeHHOH CMEepPTH Jaxe MpH
HallM4YMK OJIarONpPHATHBIX BHELUHHX YCJIOBHH
npencTaBasier co0oH sascHbul pe3yabmam
380MI0YLL, NO3BONLIOUUL OCYLYECTTIBASLMND
cMeHy nokoneHull. Y ONHOK/IETOYHbIX OHTOre -
He3 3apepluaercsi ¢ oOpa3oBaHHeM [IOYEPHHX
KJIETOK, CMepPTh He (PUKCHPOBaHa Mop¢OJOTH-
yeckd (H OHH B OmnpejesieHHOM CMbicie Gec-
CMepTHH). Y rpHOOB M pacTeHuit CTapeHHe
pasHbIX OPraHOB HMET HepaBHOMEpPHO. ¥ I'pH-
6o cama «rpuOHHLA» >KHBeT B cybOcrtpare
noaro (y Jiyrooro onenka (Marasmius
oreades) — no 500 net!). C npyroii CTOpOHbI,
cpenH TpHGOB eCThb 3heMepHble OpPraHH3Mbl,
XuBylme Henensimu ¥ mecsuamu (Clavaria
gyromitra). B tabn. 14.1 npHBefieHbl HEKOTO-
pule [aHHBIE O TMPONOJKHTENLHOCTH »KH3HH
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psila pacTeHnil. PacTenusi Tak e JOBOJIBHO
pa3no0o0OpasHbl MO NPOACJXKHTEIBHOCTH XKH3HH
HHIMBHIA, KaK H »KHBOTHLIE.

Ta6nuua 14.1. lNponomknTeNbHOCT
OHTOT€HE3a HEKOTOPLIX BMIOB

Buaw [1poao/KHTENBHOCTD OH-
TOreHe3a
I. UapcTteo
npexbLIAePHbIX

Lluanen Heckonbko yacos

i1. llapcteo rpubos

[TenHuunnym Heckonbko Heaens

(Penicillium notatum)

TpyToBHK (Fomes| Jlo 25 ner
Jomentarius)

Beawiit rpu6 (Bofulus| Heckonbko net
botulus)

HI. LUapcteo pacrenui

Peaywka (Arabidopsis| 60—70 nuei
thaliana)

[Twexnua (Triticum| Oxkono | ropa
bulgare)

Buuxorpan (Vitis| 80-—100 ner
vinifera)

sl6nons (Malus| 200 ner
domestica)

I'peuxuit opex (Juglans| 300—400 net
regia)

Jluna (Tilia grandifol-| 1000 ner
ia)

Iy6 (Quercus robur) 1200 net

Kunapuc  (Cupressus| 3000 ner
fastigiata)

MawmonToBO nepeso| 5000 ner
(Sequoia gigantea)

1V. LlapcTBO XHBOTHKIX

LLnpokuit nentew (Dip-| o 29 ner
hyllobothrium latum)

Mypageii (Formica fus-| o 7 ner
ca)

[Tyena menorockanl Jlo 5 ner
(Apis mellifera)

Mopckoit ex (Ehinus| o 8 ner
esculentus)

Com (Silurus glanis) Jo 60 ner



[Ipodorscenue maba.14.1

Buagt ITpono/mKHTENIBHOCTE OH-
TOr¢He3a

Briuok (Aphya| 1 ron
pellucida)

Jaba obuikuosensas| Jo 36 ner
(Bufo bufo)

Yepenaxa (Testudo| o 150 ner
sumeiri)

Ounun  o6bikHosenunliil Jlo 68 ner
(Bubo bubo)

Fony6e cuswiit| Jlo 30 ner
(Columba livia)

Cnon adpukanckuit| Jlo 60 ner
(Elephas maximus)

I'n66on (Hylobates lar)| o 32 ner

14.2. OHTOrerHernyeckas
avdodepeHUNPOBKa

JINst OHTOreHe3a XapaKTepHO HaJlHyHe Mo-
caenoBateibHol AHdpdepeHUHPOBKH. Oxmo-
2enemu4ecKkoll OugpgpepeHyuposKol Hasbl-
saemca npoyecc BO3HUKHOBEHUA CMPYK-
MYpHO20 U PYHKYLOHANHO20 pa3HOObPa-
3ua 8 x00e pazeumus uCX00HO20 3a4amKa
u cneyuaiusayuu 0bpasyowuxca npu
amom cmpykmyp. [uddepeHunauys nopwbi-
LI2eT yCTOHYHMBOCTb OPraHu3Ma IyTeM Hapac-
TaHus  (DYHKUMOHANBHOrO  pa3Hoo6pasus
CTPYKTYp. Jlo6ble anantauuy HenoCpenCTBeH-
HO (HJIM OMOCpeIOBaHHO ) CBsI3aHbl C OHTOreHe-
THYECKHMH (e peHUHPOBKaMH, BbIPaXKasch
B TOM HJIH HHOM H3MeHeHHH OHTOreHesa 0co-
Geil.

OntoreHernyeckne  mudhepeHUHPOBKH
JIerko HabJolaloTCs MPH Pa3sBHTHH OIJIONO-
TBOPEHHOH HAMUEKIeTKH (3urotel). B o6umx
YyepTax y pacTeHHH H XKHBOTHBIX MOXKHO pa3JiH-
YUTh HECKOJIbKO 3TanoB OHTOreHe3a: aMOGpHO-
HaJIbHBIF, MEepHOL poCTa, MepHosl 3PesIoCTH
(pa3MHoOXKenus ), nepuofl crapocty. JToGoi u3
YKa3aHHbIX 3TarnoB, B CBOI OYe€peflb, MOXKET
OBITb nojipaszienieH Ha Gonee APOGHBIe CTaauH,
KOTOpbIe OTNIHYATCH CreuugHKol MnposiBie-
HHsi Y pasHbiXx BUIOB. Tak, CaMbie paHHHe 5Ta-
Nbl Pa3BHTHS Y XKHBOTHBLIX JEJISITCS HA CTAIMH
2, 4, 8, .., 64 6aacTomepoB, Gnactynml, ract-
py”sibl, HEHpYJibl H T. A. DMOpHOreHes y amdu-
OMil [IEIMTCH Ha 3apo/ibilieBHi M JIHYHHOYHBIH

MEePHOJIbI, @ Y BHICLIHX MO3BOHOYHBLIX — Ha 3a-
posbiLIeBbIf, NPeAnJIONHBIH H MJIONHbIH MepHO-
Ibl. Y pacTeHuii B 3MOPHOHAJILHOM Pa3BHTHH
BHIIEJISIOTCS] TaKHe 3Tambl, KaK Npes3sapojibl-
LIeBHIf, 3apolblLIEeBbI U T. JI.

PacCMOTpHM OCHOBHLIE TEeHAEHUMH, IpPO-
SIBJISIOIHECS] B XOfle 3BOJIIOUMH OHTOTeHe3a:
LeJIOCTHOCTb, 3MOPHOHHM3aUNsi H aBTOHOMH3a-
UMS.

14.3. LlenocTHOCTL U YCTOMYUBOCTDL
OHTOreHesa

Oco6b Bcerza pasBMBaeTCH Kak LeJoe.
Cmpykmypras v yHKyuoHareHas yearo-
CTMHOCTbL 0CObL OCHOBAHA HA B3AUMOCBA3U
L 83aUMOOeLCMBLUL  OHMMO2EHeTUYECKUX
OJughdpeperyupoeok. Dtanbl OHTOreHeTHYE-
CKo# MM depeHUHPOBKH B3aHMOCBSI3aHb! H JI0-
MOJIHSIIOT APYT Apyra, MpeAblLyLHe 3Tarbl Cy-
»KaT OCHOBOH 1A nocjemyiouiux. B xope 3Bo-
JIOUMH HaOJIofaeTcss HMHTErpauus OpraHu3-
Ma — yCTaHOBJIeHHe Bce 6oJjiee TeCHBIX AHHA-
MHYECKHX CBfi3el MeXKQy ero CTPyKTypaMH.
STOT NPHHUMN OTYACTH OTPAXKAETCH H B XOfe
sMOpHOreHesa.

Oco6b B OHTOreHe3e — He MoO3aMKa yac-
TeH W OPraHoB, a creuHdHYecKH pearupyoliee
uesoe (M.H. llmanvraysen). Jlwo6oit 6nacto-
Mep MpH COXPaHEHHH CBA3H ¢ JAPYyrHMH GaacTo-
MepaMH pa3BHBaeTCs Kak yYacThb uedioro. [lpu
pasnesnieHud 6JaCTOMepOB Ha PaHHMX CTaMsX
OHH MOTYT JaTh HaualJlo npyrim ocobsM. [lo
MPOLIECTBHH K€ HEeCKOJIbKHX JelieHHi (yHK-
LIMOHaJIbHbIE CBA3H MEXXIy OT/eNbHbIMH OJa-
CTOMEPaMH HAaCTOJIbKO YCJOXHSIOTCS, YTO OT-
NeNIbHO B3ATHIH GracToMep yxe He crnocoGeH
IaTbh Hayaso APYromy OpraHH3My.

B npouecce onTOreHetHueckoil mmdide-
peHUHaUMH YyacTeH MeXXIy HUMH YCTaHaBJIHBa-
IOTCsi BCE HOBbIe H HOBble CBsi3H. Hanpumep,
00pasoBaHKe racTpyibl Y MO3BOHOYHBIX MPH-
BOIMT K (POPMHPOBAHHIO KTO- M 3HIOAEPMBI,
HX aKTHBHOE B3aHMOACHCTBHE JaeT Hayano
HEepBHOH TpyOKe, Xopie u T. Ji.; NMocjelHue, B
CBOX OuYepe/b, UrpaiT Polib HHIYKTOPOB MPH
3aKJiajiKe ApYrux opraHos. Hapyuensne onHoro
3 3BeHbeB AH(QepeHUHPOBKH NMPUBOANT K fie-
textam B ontorenesze. OTciona sicHa Heo6Xo-
IAHMOCTb MPOTEKAHHS MpPebIAYILHX TAroB OH-
TOreHe3a JUIi peajiu3allH €ro MocJeayioLmx
IpdepeHLHPOBOK.
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EcrecTBeHHblH 0TOOP, HECOMHEHHO, CIO-
cOGCTBYET PasBHTHIO (PEHOTHNOB ¢ Gofiee Ue-
JIOCTHBIM OHTOreHe3oM — OGoJiblieii B3aHMO-
3aBHCHMOCTBIO 3TamnoB pa3BuThs. B uesioM
3B0NI0Y LA HCUSHL CONPOBOICOarace nocme-
neHHoM ycureHuem Ouggepenyuayuu u ye-
aocmuocmu onmozenesa (M.H. Himansray-
3eH). B cBs3H C 3THM MOXXHO T'OBOPHTb He
TOJNILKO 06 YCHJIEHHH LEJIOCTHOCTH, HO ¥ 00
yseauteHuu YyCcmou4usocmu OHmozeHesa 8
x00e 380AI0YUL HCUSHLL.

Ha npuMepe H3yyeHusi SMOpHOreHe3a XH-
BOTHBIX [0Ka3aHO HalyyKe y Pa3BHBAOLIErocs
3apojibillla KaK O4YeHb YYBCTBHTEJbHBIX, TaK H
yCTOHYHBbLIX mepHofoB. IlepBbie 06LIYHO COB-
najalT C 3TanamH <NepeksYeHHs» nyTel
passutus (I[L.T. Ceemnos). Creunduka pas-
HbIX 9TarnoB OHTOreHesa omnpejensercs ge-
rHokpumuieckunu nepuodamu (P. Tonwba-
WMUAT), anuzenermudeckumu Kpudamu (K
YOOIMHITOH ) H 1onoAO2uteCcKUMLL KQmacmm -
pogpamu (P. Tom).

Jns yrnyGnenysi npeacTaBieHHii 0 LeNo-
CTHOCTH M YCTOHYHMBOCTH OHTOreHe3a B HH/H-
BHIyaJlbHOM ¥ HCTOPHYECKOM Pa3BHTHH BaX-
HOE 3HayeHHe WMeeT PacCMOTPeHHe POJIH KOp-
peNsiuMii ¥ KoopauHauwii B (opmoo6pasoBa-
TeJIbHBIX npoueccax. HaubGodbliee pasputHe
yYe€HHe O KOPPeNiMAX ¥ KOOPAHHALHSX MoJly-
yuno B Tpynax M.H. llImansraysena.

Koppensumu. Haauuue ¢hynkyuorare-
HOLL I CMPYKMYPHOU 83AUMO3ABUCUMOCTIIL
Mencly CcmpyKkmypamy pa3susaiouezocs
Op2aHu3MQ, Npu KOMOPOM USMEHEHUS 8 00~
HUX Ope2aHaX npusoOam K USMEHEHUAM 8
Opyeux, Ha3bL8QEeMCR KOpPeAsyuell, a C6A3L
mewdy maKumu op2aHamu — KOppeas-
MUBHbIMUL.

BoigBieHne Koppeasiudi Mo3BoOJIsieT Mo-
HATb OCOGEHHOCTH CONPSIKEHHOH 3BOJIIOUHH
opraHoB (cM. ri. 16).

Koppensiuuy Mexay OpraHaMH MNposiB/si-
I0TCH B pasauuHbX ¢opMax. McxonHbiMi B
npoLeccax HHAWBMIYAIbHOrO PasBHTHS sIBJIS-
I0TCS 2eHOMHbLe KOppeasyul, OCHOBaHHbIE Ha
B3aUMOIEHCTBHH M CLEMNJEeHHH FeHOB B reHo-
tune. [IpuMepbl reHOMHBIX KOppeJsiliiil MHO-
rOYHUCJIEHHBI: MOPOX C MypIypHLIMH LBETaMH
HMeeT KpacHble MsATHa B nasyxax JIHCTLEB H Ce-
PYIO CEMEHHYIO KOXYpY; Pa3BHTHE KOPOTKOTO
K/aoBa y ronyGeii (TypMaH) CONpOBOXKIAeTcs
Pa3BHUTHEM OMEPeHHs! Ha Horax; OKpacka mnoj-
CeMSIONBLHOIO KoJieHa y CesiHLEeB f0/IOHH CBsi-
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3aHa C OKpaCKOH IUIOAOB, CKOPOCMEJOCTL Y
3J1aKOB — C HH3KOH YpOXalHOCTbIO ¥ T. [
(cm. Tarke puc. 103). INonoGHbie KoppessiunH
06yCJIOBAHBAIOT CLEMJIEHHOe Pa3BHTHE MHOTHX
MPU3HAKOB ¥ TeM CaMblM OOBSCHSIIOT BO3-
MOXHOCTb 3aKperuyleHHsi TPH3HAKOB, Hero-
CPENCTBEHHO He HMeIOLIMX MPHCIOCOGHTeIb-
HOro 3HayeHus (Ha yTo oOpallas BHHMaHHe
eute Y. [apsun).

Mopgdozenemuueckue Koppensyuu oc-
HOBaHb! Ha B3aWMOLEHCTBHH KJIETOK HJIH Yac-
Teil Ipyr ¢ APyroM B mpouecce X IHpdepeH-
uMauMH B 3MmOGpuoreHese. Hanuune B3aHMO-
[EFiCTBHA Pa3BHBAIOLIMXCH uacTell [OKa3aHo
OMbLITAMH M0 Mepecajike y4yaCTKOB pa3BHBaIO-
Lerocss 3apofiblilla Ha pPaHHHX CTagHsX 3M-
6puorenesa. Tak, I'. lllneman Ha cranuu ract-
pyasiuiy y 3apombiiuefi TputoHoB (Triturus
vulgaris) npouH3Bomusl OOMEHHYIO Mepecajky
JIBYX Yy4aCTKOB 3KTOJIEPMbI: KyCOYeK MeIyJJIsip-
HOM MNacTHHKH (K3 Hee hopMHPYETCs HepBHasi
TpyOKa) mepecauBaji B Ty YaCTb 3KTOEPMbI,
13 KOTOPOii B HOpME pa3BHBaeTcs Koxa. Kyco-
YeK KOXXHOH 3KTOAepMEl Obll nepecakeH B
30Hy MemyJspHON nyactHHkH. Ha passuthe
nepeca>keHHON TKaHH 60JIbilloe BJHAHHE OKa-
3pIBaJIi OKpyXaloLlye KieTKH. M3 Kycouka sk-
TOAEPMbI, MepecaxKeHHOro B M0JOCTh racTpy-
Jibl (Ha MecTe MeyJNISPHO#H MACTHHKH), [HG-
(hepeHUHpOBanach He KOXa, a HepBHasi TpyO-
Ka. To4HO TaK 2Ke KyCOoueK MeyJIipHOH rJa-
CTHHKH, nepeca<eHHOH B Apyryio 4acCTb 3KTO-
JiePMbI, y4acTBOBaJl B 00pPa30BaHHH KOXH, KaK
H OKpyXaloLyie ero KJeTKH.

3uayeHne MoOp¢oOreHeTHYECKHX KOppeJisi-
UMA s TIOEPXKaHHsl LEJIOCTHOCTH MOXKHO
BHMETh HA MpHMepe B3aHMHOrO BJIHSIHUS IJ1a3-
Horo GoKana H XpycTasiHka. YaalleH|e nepporo
y 3MOPHOHOB JISTYLLIEK NPUBOIKT K HEJIOPa3BH-
THIO BTOpOro. Pa3BHTHe LeHTPaJibHOH HePBHOH
CHCTeMb! y TMO3BOHOYHBIX MPOMCXOOUT TOJILKO
npH B3aHMONEHCTBHH XOpabl H ME304EPMBIL.

FeHOMHblE W MOp(OreHeTHYECKHe Koppe-
JISILHH NOABEePraoTcs LITH(OBKe 3peoHmude-
cxkumu (OT Tpey. ergon — paboTa) ¢yHKUHO-
HallbHBIMH  KoppesisiuMsiMi. [lpu sprontuye-
CKHX KOPPEJISIlNsX yCTaHaBIHBAOTCH (DyHK-
LHOHAJILHBIE 3aBHCHMOCTH MeXy yxe chop-
MHPOBaHHLIMH (1epHHHTHBHBEIMH) CTPYKTypa-
mu. HanpuMep, HopmanbHOe PasBHUTHE HEPB-
HBIX LIEHTPOB W HEPBOB MOJIOXKHTEJILHO CKasbl-
BaeTcsi Ha Pa3BUTHM nepH(epHYECKHX opra-
HOB, H, Ha0GOPOT, yAaNeHHe rnepupepHyeCcKux



OpraHoB HJIH HMX Mepecajika Bbi3bIBAIOT COOT-
BETCTBEHHO HHBOJIIOLMIO WIIH yBeJIHYeHHE pas-
MEpOB OTpe/esieHHbIX HEPBHbIX LEHTPOB. Pas-
BHTHE CKeJeTHHIX MbILILl HeMHHYeMO CKa3biBa-
eTCs Ha CTPYKType Kocrell ckeJeta. JProHTH-
yecKHe KOPPEeJIIHH HrparT BaxKHyIO poib B
pa3BHTHH [OJHOLEHHOTO OpraHu3ma, Joron-
HAA (OpMOOGpasoBaTesibHble NMPOLEeCchl, 0C-
HOBaHHEIE HAa NreHOMHBIX H MOP(OreHeTHYeCKHX
KOppeJIsiUMsX.

Bornpoc 0 KoppesisiuHsiX B OHTOreHese pac-
TeHHil H3yyeH CPaBHHTeNbHO Cjiabo. Y pacre-
HHUil BBIAESIIOT OObIYHO reHeTHYeCKHe H (H3HO-
JIOTHYeCKHe KOppeJisilliH, KOTOpbie MOofpasje-
NFI0TCs Ha MHoro pasubix ¢opm (3. CunHor,
AT. Ocydos 1 np.). Koppensiuui B OHTOreHe-
3e pacTeHHH, KaK M y XKHBOTHBIX, Pery/IHpyioT
npoLiecck MOp¢oreHesa, CrocoGCTBYIOT ctabu-
Ju3auuy passuTHs. LlesiocTHOCTL OprahH3ma
pacTeHHil H XKHBOTHBIX BbIpaX(€Ha MO-pa3HoMy,
MMeeT HeOOHHAKOBble YPOBHH, DeryJiipyeTcs
pasubiMH crcremamu (M.X. Yainaxan).

Hanuuvie pasubix (oOpM KOppeJisiLuii, fefi-
CTBYIOLIMX B3a¥MOCBSI3aHHO, MMEET 6oabLLIOe
3HayeHHe I o6ecrneyeHyss OHTOreHeTHYeCKHX
v hepeHUHPOBOK. DTH KOPPEJIALHH, KOHTPO-
JMpYs APyT APyra mo pesyJbraTaM, obecreun-
BalOT HOpPMaJlbHOE npoTeKaHHe GopMooGpaso-
BaTeJIbHBIX NPOLECCOB B OHTOreHese. kimeHHO
CHCTEMa Koppessiumil orpenensieT H CyasOy
MyTauuit. JlioGas MyTauusi B TOH WM MHOF
CTemeHH OKa3blBaeT BJHsiHHE Ha (opMOOOpa-
30BaTesibHble npouecckl. [1o3ToMy B npouecce
OHTOreHe3a CMOTyT peaJjiH30BaThCH JiHlb Te
MyTalliH, KOTOpble MEpBOHAaYalbHO BEAyT K
HeGOJILLION nepecTpoiike CHCTeMbl KOppelisi-
uMii. 270 HabnwonaeTcsi NpH MyTaUHOHHBIX H3-
MeHeHHsX, He BeAyLUHX K Pe3KOMY HapylleHHIo
MOPOreHeTHYECKHX KOPPeJIsiLikii.

Kak passHTHe HOBbIX OPraHOB, TaK H pe-
JKUHSi M PyAHMeHTalHs CTapbiX HauMHAIOTCs C
HapyllIeHHsi NPOLECCOB HOPMAallbHOR mdde-
peHUMpOBKH. MyTauus, MNpHBOAALE K 3a-
JIeprKKe Pa3BHTHS HHIYKTOpa WIIH NPEKIeBpe-
MEHHOMy Pa3BHTHIO pearvpyolueii TKahH, Ha-
pyliasi CJIOXKHBLIHECS ~MOP(OreHeTHIeCKHe
KOPPEJISIUHH, OTPXKAIOTCH Ha X0e nugpdepen-
LUMPOBKH OpraHa.

Koopauvaumu. LlenoctHocTh opraHH3Ma
npeanosiaraeT COrJlacoBaHHOe H3MeHEHHe ero
opraHoB M yacTeii He TOJIbKO B OHTOreHese
(Koppensiuun), Ho H B ¢unorenese. Conpa-
NHCEHHOE U3MEHeHue Op2aHO8 6 ucmopu4e-

CKOM pa3sumuu HO3bIBAEMCL KOOpOuHa-
yuamu.

KoopauHalUky [eNsTCH Ha Tonorpaduye-
CKie, AMHaMuYeckue H Guonornyeckue (M.H.
IImanbray3eH).

Tonozpaguueckue KOOpOuHa-
yuu — npocMpaLcmeenKble C6a3L Opza-
HOB, CO2NACOBAHHO MEHAIOWUXC 8 NPOYEC-
ce gurozeresa, HO He 06BEOUHEHHbLY edu-
noti pynkyueii (A.H. CeBepuos).

K aTOMy THMY OTHOCHTCS, HanmpHMep, Co-
OTHOLIeHHe pa3MepoB M PacroJioXeH s opra-
HOB B MOJIOCTH TeJla.

Jlunamuseckue koopouHayuu — U3Me-
nenue 8 npoyecce (puarozenesa pyHKYLO-
HAALHO CBA3AHHIX MeH Oy CObOLL OP2aHO8 U
ux cucmesm. Tak pasBHBalHCh B npouecce
3BOJIIOLMH, HanpHMep, CBA3H MeXIy peuenTo-
paMH M COOTBETCTBYIOUWIMH LEHTpaMH HEpB-
HOH CHCTEMHI.

Buonozuueckue Kooplurayuu — 380~
AIOYUOHHbIE USMEHeHUS 8 Op2anax, Heno-
cpedcmeeHHO He CEA3AHHBIX MmeHdy cobOL
koppensyuamu. Ho TeM He meHee OTGOD Be-
€T K MX COrJIaCOBaHHOMY H3MEHEHHIO BBHIY
Ba)KHOCTH AJisi o6ecrneyeHHs >KH3HH OpraHM3-
Ma. Hanpumep, pa3BHTHE KJLIKOB y XHIIHHKOB
KOODAWHHPOBaHO C Pa3BHTHEM BHCOYHOH
MBILLULB ¥ 06pa30BaHHeM 4YEJIIOCTHOro Cycra-
Ba. [IpucrocoGuTesbHOe 3HaueHHe TaKHX CO-
rJ1acoOBaHHbIX M3MEHEeHHH A5l MHTaHHsA ornpe-
fieIeHHoll THlieli He Bbi3bIBaeT COMHEHHs. Y
>KHBOTHBIX, MEPEIBUTalOLLUXCS Ha YeTbIPeX HO-
rax, HabJilofaeTCs COOTBETCTBHE MeXy JIH-
HOMl MepeHHX W 3aHHX KOHEYHOCTeH, MeXy
JUIMHON KOHEYHOCTel 1 JUIMHOH LeH, YTO BaXK-
HO I15] TepeiBHKEHHs] H J0ObIBaHHS THLLH. hY
3Mell OIHOBPEMEHHO C pelyKuHeH KOHeYHO-
cTeil MpoOM3OLWIO YIHHEHHe Tesia (mpHCMo-
CoGJIeHHe K MepeflBHKEeHHI0). Y KHTOOGPa3HbIX
penyKumsi BOJIOCSHOTO TOKpOBa MpHBeNna K
pa3BHTHIO MOAKOXKHOTO CJ10si 2kHpa (mpucno-
cobJenHe K TepMoperyJisiliii B BOIIHO! Cpesie).
BHoJioriueckie KOOpPIAHHaUMH pa3sHO0Opa3HE,
H C M3MeHeHHeM YCJIOBHI Cpellbl OfHH M3 HHX
paspyLLaloTCsi, a APYrHe CK/IBIBAIOTCs 3aHOBO.

B pesynbrate AefiCTBHsi OTG0Opa MOTYT yC-
TaHaBJMBATLCsl JIOOble COOTHOLUEHHS MEeXIy
OTHeNIbHBIMH yacTaMu opranxama. JIJI. Koso-
COBOI1 M3yYyeHbl KOppeJIALHOHHbIE CBsi3H 20
PU3HAKOB y BHIOB JIbHIHOK (Linaria) v Be-
pouuk (Veronica) (puc. 14.2). H3syuenneie
MpH3HAKH KacawTcsi PasmepoB  CJeNyIoLHX
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P uc. 14.2. Koppesisiuvourble ceask 20 npuaHakos
y neHAHKK (Linaria vulgaris, A) v 1ByX BUIOB BEPO-
uuk (Veronica Krylovii, 6 v V. longifolia, B). I'lpu-
Mep Pa3HOCTOPOHHEro AeHCTBUA €CTECTBEHHOrO OT-
6opa Ha oHTorene3. Cm. Tekct (puc. JIJI. Konoco-
BOI)

yacreil pacTeHusi: cre6isl, JIHCTbEB, COLLBETHS,
YacTeH YalleykH, BeHYHKa, TbIYHHOK H MecTH-
ka. Oka3anocs, YT0 CKOpPPeJIHPOBaHHOCTh H3Y-
YeHHBLIX MPH3HAKOB 3aBHCHT OT OCOGEHHOCTe!
OTBUIEHHS.

¥ JIbHSIHKH OOGBIKHOBEHHOH ({4
vulgaris) — cneuuHYecKoro 3HTOMO(H-
Jla — CaMOCTOSITeJIbHblE  KOpPEeAsyLOHHbLE
naesadol 06pa3yloT pasMepb! yacTeil OKoJo-
LIBETHHKA, ThIYHHKH, MeCTHKa M MbUTLHHKOB. B
nJiesabl BOBJIEYEHH TOJIBKO Te YacTH LBeTKa,
KOTOpble O06eCrneynBaloT HernocpeiCTBeHHbI
KOHTAKT MEeXIy LIBETKOM H HaCeKOMBLIM-OIbl-
JauTenieM. He3apuCHMOCTb yacTedl UBETKa OT
YCJOBHI MPOH3PacTaHHs H OT pa3MepoB JIpy-
rHX OPraHoOB PacTeHHs y criellH(HYeCKHX IHTO-
MOGHIOB — pe3ysbTaTt AEHCTBHSI CTaOHIIH3H-
pytouiero ot6opa, OCyLIECTB/IAEMOro HaCeKo-
MbIMH-OMBUTHTEJISIMH.

[Npumepom HecreuHpHYECKOr0 3HTOMO-
¢puna, cnocoOHOro ONbWIATLCH H BETPOM, MO-
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et GuiTh Beponnka Kpewnosa (V. Krylovii). Y
3TOr0 BHAA BCe pa3Mepbl Yacrer 4valleykH,
BEHYHKa, THIYHHOK H MeCTHKa CKOPpPeJIHpoBa-
HBI MexK1y co60# (LUTPUXOBKa) H, KpOMe TOro,
BCTPEYaloTCsl eHHHYHbIe CBfI3H ¢ OOLHMH
pa3MepaMH pacTeHHs (Ha PHCYHKe H300parke-
HB! TOYKH).

Bo3MoxKHa TpeThbsi CHTyauMs, Koraa B Ka-
YECTBEe «EeMHHUBI OMbUIEHHs» BLICTYrNaeT He
OTHEJIbHbIA UBETOK, a BCe COLBETHs B Le-
JIOM — 3TO Kak Obl llar B HanpaBJ/eHHH BO3-
HHUKHOBEHHS] CJIOXKHOTO LBeTKa. TakoBa Bepo-
HHKa miuHHonucTHas (V. longifolia), y koto-
poi MeJIKHe IHHHOTPyOuaThie LUBETKH cobpa-
Hbl B JUIHHHbIE H TUIOTHBIE COLBETHSA. ¥ TaKHX
BHIOB »KeCTKHe KOppeJisilHH 4HacTed OTaelib-
HbIX LIBETKOB (H MX CTabOHMJILHOCTB) C roce-
LIAOLHUMH HaCeKOMbIMH CTAHOBSITCS 2KH3HEH-
HO BaXKHBIMH H CYILECTBYET CKOPpPEJHpOBaH-
HOCTb BCEX MPH3HAKOB PacTeHus.

KoopzinHauuy H KOppeJisiuHy CBsi3aHbl Me-
Xy COOOM: rnocjeaHue Cay)xar OCHOBOH LIS
nepsbix. Koppensuun kacaiotca MOphOhH3IHO-
JIOTHYECKHX B3aHMO3aBHCHMOCTElH (HOpMOOG-
pa30BaHHsl B HHAHBHIYaJbHOM Da3BHTHH, TO-
raa KaK KOOPAMHAUMH CKJIabiBalTCHA HCTOPH-
YeCKH KaK MPHCNOCOGHTeJIbHAsi HOpMa BMAA.
DBOJIOLHS CHCTEMb! KOPPEJISiLMH MPHBOANT K
YCHJIEHHIO LeJIOCTHOCTH OCOOH B HCTOpH4e-
CKOM pa3BHTHH.

14.4. SMOpUoOHU3aUKA OHTOreHesa

ImbpuoHusayus OHMO2eHe3a — 3Mmo
BO3HUKHOBEHLE 8 npoyecce 380AI0YLL CnO-
cObHOCTNL K NpOXONCOeHLIO Yacmu cmaoull
passumusa no0 3auumor MamepuHCKo2o
meaa uau cneyuarvHolx (CeMeHHBIX WIH sii-
UeBLIX) 06OJIOYeK. IMOpHOHANLHOE pa3BH-
THE ~— He H3HauyallbHoe CBOFICTBO 2KHBOTrO, a
pe3ysnbTaT 3BOJMIOUHH. SMOPHOHHM3aALMs MpH
3TOM OTpaXKaeT TeHJIEHLHIO Pa3BUTHS BCe yC-
JIOXKHSIOLLETroCs 3apobliia B 6osee 3allHiieH-
HOMl ¥ MOCTOSIHHOW BHyTpeHHel cpepne (Ta6a.
14.2). [1pu 5TOM HMeeT MeCTO KOHBEpreHuHs
(yHKUHH B OHTOTEHe3e >XHBOTHBIX M pacre-
HUHl — pe3ysibTaT CXONHO  HanpaBJIEHHOTO
nelicTeusi ot60pa (A.A. 3axBaTKuh).

B npucnoco6uTeNsHOM 3HaYeHHH 3MOpHO-
HH3ALHH MOXKHO YOemuThCH Ha npHmepe 3BO-
JIIOUHH Pa3HbIX THIIOB SMOPHOHAJIBHOTO Pa3BH-
THSI Y 2KHBOTHBIX: TIEPBHYHO-JIHYHHOYHOTO, He-
JIMYMHOYHOTO M BTOPHYHO-JIMYKHO4YHOTO. Mc-



Ta6nuua 14.2. H3ameHenns, cBa3aHHbie ¢ 3MOPHOHKH3aLHMEH OHTOTeHe3a Y MKHBOTHBIX M PACTEHMH

Ipuznaku 3mGpHoHH- JKHBOTHBIC Pacrerun
3alHH
3aiiura QopmupoBarne sfLEBLIX o6oaouek,| POPMUPOBaHHE CEMEHHON  KOXYyphI,
3apozplia cHalyKeHHe FHL|, 3anacami MUUM, 3ameHa |CcHalmxenue BereTaTHBHOTO 3a4aTKa H 3a-

MEeJIKHX fiHL| KPYNMHbIMH

3abora 0 noTom-
CTBE

Ynpoulerue LHK-
JIOB Pa3BHTHA

Vcunesve  poau
BHYTPEHHEH cpejbl

XO[HBIM B 3BOJIIOUMH FIBJISIETCH MEPBHYHO-JIH-
YHHOYHbIH THI pPa3BHTHS, XapaKTepHbH st
YKHUBOTHBIX, OTKJAABIBAIOLKX MeJIKHe fHua ¢
HeOGOJILIUHM 3aMacoM 2KeJITKa (KHLLIeYHOMOJIO-
CTHBIE, ryOKH, NOJNHXeThl, paKooOpasHbie, npe-
CHOBO/IHbIE KOCTHCTbIE PblObi, ampubuu). JIu-
YHHKa Y 9THX >KHBOTHbIX CBOOOIHasi H MOXET
CylLIleCTBOBaTh camocTosiTesibHO. [1pH mepexo-
Jie K 006pa30BaHHIO KPYIHBIX fHL, COAEepKaLlHxX
Gonblue XKenTka, JIHYHHOUHDIF THIT CMeHsieTCs]
HeJIHYHHOYHLIM pa3BHTHEM (TOJOBOHOTHE MOJI-
JIIOCKH, aKyJibl, MHKCHHb!, HEKOTOpble 3eMHO-
BOAHbIE, PenTWUNIHH, NTHUBI, sHUeKaaIyLye
miexonuTtawlpe H ap.). Ilpy HennurHOYHOM
Pa3BHTHH 3apO/bILL [I0Jir0e BpeMs HaXOJIMTCH
Noj 3alUMUTON siiLeBbIX 060J0YeK, NoTpebnssi
3anacbl NHLWM H3 silna. B npucnocobnennn
MO3BOHOYHBIX K Ha3eMHBIM YCJIOBHAM GOJbLIOE
3HayeHHe HMeJl MepexoJ, K HeJHYHHOYHOMY
pa3BHTHIO. ¥ PenTHJuil ¥ NTHLL MO CPaBHEHHIO
¢ aMbubHsiMH 3MOPHOHH32LIHSI OHTOreHe3a
YCHIIMBaeTCss 3a cueT JOOaBNEHHs IUIOAHOTO
rnepHofa M MPHBOJUT K OCBOOOXIEHHIO Ha-
YaJibHbIX CTafuH Pa3BHUTHR OT BOMHOH Cpejpl
MyTeM CO3[0dHUs HeoOXOAUMbIX YCJ/IOBHMH st
Pa3BUTHsA 3apofpllla B siile. 3anackl NULIH B
sifile (GesKH M 2KHPbl) yBeJHuHBalTCs, Gop-
MHPYIOTCSi aMHHOH, 2KeJTO4YHLIH MelloyeK, an-
JIAHTOHC, XOPHOH-CEePO3a, H3MEHSIOTCS Crnoco6
apobnennss ¥ TN 3MOpHorenesa. Bee 310 on-
pesensieT BO3MOXXHOCTb PAa3BUTHS FHLL Ha cyllle
H BBIXOJl H3 HHX 0CcOOH, cpasdy crnocoOHOM K aK-
THBHOH CaMOCTOSITEJIbHOH »H3HH.

B ycnoBusx, Korza 3apoasiil pa3BHBaeTCs
B Tese J[pyroro Buma (napasumusm) WM

Hacuxupanue suil, BblHALUMBaHWE ne-
TEHLILLEH, CTPOUTEJNILCTBO FHe3/, Nepenaya|nnoaom), pasBHTHe BEreTaTHBHOIO 3a4ar-
WHIMBHIYaNbLHOTO ONbITA MOTOMCTBY H T.J.

[Nepexon oT pa3eutus ¢ Metamopo3om
K PAMOMY Pa3BHTHIO, HEOTEHHA

BozHukHOBEHHE MNALEHTAPHOCTH, aM-
HHUOHA, ANNAHTOHCA, XKHBOPOXIEHHS

poAbILLA MUTAHHEM, 3aMEHA MEJIKHX CEMSIH
KPYIHLIMH

3awmra cemeHu 3aBA3bio (Oymyuium

Ka MO <«OMNEeKYHCTBOM» MaTePHHCKOro
oprasHsma

YckopeHHe  >KH3HEHHOro LMK,
HEOTeHHUA

ﬂepexon K pPa@3BHMTHIO 3HINOThl B 3dDOIbI-
LWEBOM MELUKE, «HHBOPOMAEHHE>

MaTepH, OTOOP HOeT B HanpaB/J€HHH H3Mellb-
YeHHs! AHL U BO3HHKHOBEHHS BTOPHYHO-JIHYH-
HOYHOTO THMNA pas3BHTHA (MHABKH, HOXKIEBble
4YepPBH, XKYKH, MypaBbH, CKOPNHOHBI, CaJbIlbl,
cymyaTble M MJlalleHTapHbe MIIeKONHTatoLLHe ).
BTOpHYHO-JNHYHHOUHBII THN OTJIHYaercss OT
NePBHYHO-JIHYHHOYHOTO OGOoJbLIel He3aBHCH-
MOCTBIO OT Cpejibl M0 Crnocoby MUTaHHS, B TOM
YHCJIe H BO3MOXXHOCTBIO YTHIHM3ALIMH Pa3Hoo6-
Pa3HbIX MPOAYKTOB MHTaHHSA. ¥ UBETKOBLIX MNa-
pasuToB HabJofaeTcsi cBoeoOpa3Hasi pemykK-
uMsa 3apojiplila KW cemaH (Oe3ambpuoHu3a-
yus). V13-3a y3koii cneudanisauny 3apoipi y
HHX BBIMIOJIHSIET TOJALKO (yHKUMIO MpHCOC-
KH-BHEJIPeHHs] B TeJl0 XO3fHHa.

B uenoM 3MO6pHOHH3aUHA OHTOreHe3a CO-
MPOBOXKIAGTCS Yy PaCTeHH M JKHBOTHBIX MHO-
THMH M3MEHEHHSIMH H TMPHBOAMT K YCHJIEHHIO
pOJIH BHYTpeHHel cpeibl B Pa3BUTHH 3apojibl-
1a W 3MaHCHNALMH €ro OT BHellHell cpefbl.
OnHo ¥3 BaXKHBLIX Pe3ysibTaToB 3MOPHOHH3A-
LUHH — CHaO)KeHHe 3apofbilla HeoOXoauMOF
MHLLEeHA U J0CTHKeHHe OGLICTPOro ero pa3BHTHS.
B cBfi3H ¢ 3allHILEHHOCTbIO 3apojibilla MpH
yCHJIeHHH 3MOpPHOHH3auMH OTGOp HIeT Ha
yMeHblIEeHHe YHCAa SiHL H 3apoabliledl, MoBbli-
LIeHHe BbDKHBAaEMOCTH 3apopbiuied. Beicimm
9TanoM 3MOPHOHH3ALMH FBJSIETCH >KHBOPOXK-
[leHye, CBsi3aHHOe C MJaueHTalueil H BCKapM-
JIHBaHHeM JleTeHblllel MoJiokoM. B cuiny Bo3-
pacTaHus 3alUMILEHHOCTH 3apojibilla W ycHJe-
HHA CHCTEMb! MOP(OreHeTHYeCKHX KOppedisi-
LHH 3MOpHOHaNBHOE Pa3BHTHE Y MJIEKOMHUTAIO-
LHX JeJlaeTcs 0COGEHHO KOHCEPBATHBHBIM [0
CPaBHEHMIO C TAKOBBIM [PYrHx >»HBOTHBIX
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P uc. 14.3. INocrosruoxabepran amgpubun 6oib-
wioi cupen (Siren lacertina) *H1BeT TOJbKO B BOA-
HOH cpesie, yTPaTHMB CnocOOHOCTL K METaMopgo3sy.
IMpumep veorenuu (no M.M. Lllmansrayseny, 1969)

(Bkwoyas pentuiuil U nthu). KoncepsaTtuBb-
HOCTb 3MOPHOHANBHBIX CTAAWH, BUAUMO, 006€3-
BpexHBaeT 3(eKT Masblx MyTauMil, a MpH
BO3HHKHOBEHHH MyTaUMH, BbIXOHALLMX 32 npe-
[eNbl IOMYCTHMBIX MOPOIOBbLIX YPOBHEH, CrO-
co6CTBYeT 3JIHMHHAUMH HX HocHTesed. Tak,
SMOPHOHHU3ALHS CMOCOOCTBYET YCHJIEHHIO Lie-
JIOCTHOCTH OHTOreHe3a B 3BOJIIOUMH, SIBJIEHHSM
HEeOTeHHH U (eTanH3alLHH.

Heotenusn. Bo3uukiuas B xome 3BOMOUHH
cnocobHOCMb K pA3MHONCEHUIO HA PaHHUX
(AuduHOUHbIX) cMaduax OHIMOZEHEe3a Ha-
3vieaemca Heomeruell'. JInsi HEOTEHHYECKHX
hOPM XapakTepHO MpexxIeBPeMEHHOEe co3pe-
BaHue (akcenepayus). Ocoby, AOCTHrawlHe
MOJNOBO¥ 3PeJIOCTH, COXPaHSIOT NMPH 3TOM I0Be-
HHJILHBIHA OGJIHK.

HeoteHust GblBaeT nocmosHHOL W ¢ha-
KyaemamusHoi. Y 0ObIKHOBEHHOFO aKCOJIOT-
asi (Ambystoma mexicanum) IH4HHKH, He
npeteprneBasi MeTamopg03a, CTaHOBSITCH [M0-
JnoBo3penbiMH. OHH BCIO 2KH3Hb MOTYT COXpa-
HATb Hapy»KHble XKabpbl H XBOCTOBOH MJIaBHHK,
XOTS aKCOJIOTNDb eLle He MoTepss CriocOOHOCTH
K MeTamopco3y. ¥ noCTOsiHHO-2KabepHbIX aM-
¢ubuii, B TOM uyHcjae Yy OOJNLLIOrO CHpeHa
(Siren lacertina), cnoco6HOCTL K MeTaMOpPO-
3y MOJIHOCTBIO YTpau€Ha H MO0JIOBO3PEJIOCTh
BCEr/la HacTynaeT B JIMYHHOYHON cTayH (pHC.
14.3), 4TO 3aKpernyeHo Hac/eICTBeHHO.

HeoTennsi MOrna Mrpath BaXKHyio pOJib B
3BOJIIOLUMH KDPYMHBIX CHCTEMaTH4YeCKHX Ipyni
(P. Tapcranr, I'. ne bup). Ilpennonaraercs,
YTO Yyepe3 HeOTeHHIO MyTeM neaoMopgo3a Ha-
CEKOMbie MPOH30LIH OT JIHYHHOK MHOTOHO-
)KEK, pasHble rpynnbl TPaBfHHCTHIX pacTe-

"Yacto B 3TOT Kpyr SIBNEHHI BKIKOYAKOTCA
nedomopeho3, npocere3 ((popmUpoBaHHE AUGU-
HHTHBHBIX TPH3HAKOB Ha Bce OoNee paHHHMX
CTaguax).
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HHil — OoT fnpeBoBHAHBIX. [lpomcxoxnenne
YaCTH TPaBAHUCTBLIX PacTeHHH MyTeM HeOTEHHH
He Bhi3blBaeT coMHeHHsi. OfHONETHHE TPaBbl
BOSHHMKJAH MyTeM sipycHofi Heorenuu (A.JL
TaxtamkaH), T. €. nyTeM BbillafeHHsi CTaauH
BEPXHHX FIPyCOB U nepenayt yHKUHH Pa3MHO-
JKEHHS HIKHHM (MepBOHAYa/ibHO HOBEHHIIb-
HbIM) fipycaM [peBOBHAHBIX (opM. Y TpaB
IOBEHHJIbHLIE MPH3HAKH [IePeBLeB 3aKperJieHbl
KaK nehHHUTHBHLIE (OKOHuaTesbHbie). Cpeaw
MPUMHTHBHBIX NMOKpbITOceMeHHbIX (Magnolia-
les, Trochodendrales) TpaBsiHuCTble (OPMbI
BCTPEYaKTCs PeIKo, TOrAa Kak B (UIIOreHeTH-
yeckH Mosioabix BeTesix (Asterales, Lamiales,
Poales) — 310 rocnoacTsyoniHe (opMbl.

CmeHa peBeCHOH pacTHTEJILHOCTH TpaBsi-
HHCTOI HMeJ1a HCKIIOYHTENbHOe 3Ha4YeHHe Af
06pa3oBaHHsi NoyBbl. MolllHaa KOpHeBasi CHC-
TeMa JiepeBbeB [MEPBHYHO obecrneyHBala
BKJIIOYeHHe B GHONIOrHYeCKHH KPyroBOpOT MH-
HepallbHbIX BelleCTe MaTepHHCKHX MOPOL U jie-
Jlalla MX JOCTYNHbIM s TpaB. 3HauyeHHe TPaB
COCTOMT B HAaKOIJIEHHWH OPraHHKH H 2KHBOIO
BelIeCTBa Ha 3eMHOH noeepxHocTH. C nosiBie-
HHEM TpaB BO3pPacTalT CYMMQ HCU3HL H Pa3-
mMepbl  buoAO2u4ecKO20 Kpy2osopoma ee-
1yecms — 3KOCHCTEMbl  CTaHOBsiTCst  Gogee
CTaGHABLHBIMH B 3aMKHYTHIMH (cM. 1. 19).

Ba)KHbIM 3BOJIIOLHOHHBIM NOCJ/IE/ICTBHEM
HEOTEeHHH SIB/IFIETCH «CHATHE» pe3yJibTaToB
y3Ko# cneyuaausgyuu. I1py HeOTeHHH NPOHC-
XOMHT yTpaTa OoJjiee CreuHalH3HPOBAHHbBIX
MO3AHHX 3TanoB OHTOreHesa. [lpyroe 3BoOJiO-
LIHOHHOE [OC/EACTBHE HEeOTeHHH — COKpalle-
HHe BpeMeHH, He0OXOAMMOrO /IS CMEeHBI MOKO-
JieHuii. Y HeOTeHHYECKHX (hOPM 3a TOT XKe OT-
Pe30K aCTPOHOMMYECKOr0 BPEMEHH MOXeT
CMEHHTBCS GoJibliee YHCAO MOKOJeHHH, T. €.
YOBICTPHTLCS GHOJIOrHYECKOe BpeMsl.

U yckopenne cMeHbl NOKOMeHHH, U [ecne-
LMaNH3aLHsi, KOTOpble MOTYT MPOHCXOAHTL NPH
HeoTeHHH, obJer4aiT O06pa3oBaHHE HOBBIX
npucnocobieHyi NpH H3MEHsTIOLLMXCS YCI0BH-
six cpensl. CleoBaTe/bHO, HEOTEHHs! Crnocob-
CTBYET MOBBILIEHHIO 3BOMIOLMOHHON MIacTHy-
HOoCTH rpynnbl. AKuenepauns MOXeT ObiTb
pe3yJibTaTOM He TONbKO HeoTeHHH. B 3BoJio-
UMM pacTeHHii aKueJiepauMsi CBsi3aHa C BO3-
HMKHOBEHHEeM Ha no6erax NpHAaTOYHBIX KOp-
Hel, notepeii CBA3eH y BeTBEl C MATEPHHCKHM
OpraHH3MOM H [1e33MOPHOHH3aLHeH y napas-
THyeckux ¢opM. CrnenoparenbHo, OOMH H TOT



)Ke pesyJibTaT B 3BOJIIOLUMH MOXeT ObiThb JI0C-
THTHYT Pa3HLIMH MyTHMH.

®eranmsaupa (ot nar. fetus — 3apo-
Ibil) — CnOCO6 360MIOYLOHHBIX U3MEHEeHULL
Op2aHU3MO8, XQPaKmMepu3yowulics 3ameo-
NeHuem memnos OHMO2eHe3a OMOenbHbLX
Op2QHO8 UAL UX CUCMEM U 8 pe3yAvmaime
3MOo20 COXpaHeHueMm Y 83p0OCr020 Op2aHu3-
MQ IMOPLOHANLHO20 COCTOAHUA COOMBeT -
cmeytowux npusrakos. Hanpumep, coxpa-
HeHKe 3MOPHOHANILHOF CKeJIeTHO# TKaHH (Xpsi-
11a) B CKeJieTe 3eMHOBOJIHbIX, XPSALLEBbIX PbIO
H KpPYyIJIOpOTbiX, npeobijianaHie MO3roBOH KO-
POGKM Hafl 4eJIIOCTHLIM OTHEJIOM B roJioBe ye-
Jsoeeka. Ilo npennonoxennio K. Jlopenua,
MMeHHO (eTaNu3auns NoBeIeHHs], COXpaHeHHe
HH(AHTHIBLHEIX 4e€PT B MOBEJEHHH Y MpeKOB
JIOMalLIHHX JKHBOTHBIX CAEJANI0 BO3MOXHBIM HX
NpHpPyYeHHE YEeJOBEKOM.

[To ananoruy ¢ etanusaueil, BEPOSITHO,
MO>KHO BBIIEJINTE H TaKyl0 3BOJIOLHOHHYIO
0OCOGEHHOCTL OHTOreHe3a B HEKOTOPHIX Ipyr-
nax, Kak adyavmusayus (ot nar. adult-
us — B3POCJIbli) — 803HuKHOBEHUE Oegu-
HUMUBHbLLX 4epm HQ paHHUX CMaodusx OH-
mozeresa. [IprMepoM 3TOr0 MOXKET CJy>KHTb
onepexaiolee GOPMHPOBaHHE K MOMEHTY po-
NIOB YLIHOH KOCTH M BCEHl CJIyXOBOH CHCTEMbI
MO0 CPaBHEHHIO C OCTaJlbHHIMH OpraHamu
YyBCTB Yy JIaCTOHOTHX (CM. pHc. 6.22).

HrtakK, oonH M3 BaXKHEHIUHX pPe3yJbTaToB
3BOJIIOLIMH OHTOreHe3a — YyCHJIeHHe 3MOpHO-
Huzauuu. OHO npHBesio K GOJblLUIel 3auuTe U
HHTEHCH(HKALMH MPOLECCOB PasMHOXEHHS,
cTabunnu3auud pasputHs. Ho elle Gosbluyio
YCTOHYMBOCTL TMPOLECC pPa3BHTHSI [MOJyyaet
MpH aBTOHOMH3ALHH OHTOreHesa.

14.5. ABTOHOMU3aLUua — rnaBHoe
HanpaeneHue 3BoJouun
OHTOreHesa

B npouecce 3BOJIOUMH OHTOreHe3a Mpo-
HCXOAMT BO3HHKHOBEHHe pa3HO0Opa3HbIX Pery-
JISTOPHBIX MEXaHH3MOB H MOBbllLLIEHHe yCTOMH-
YHBOCTH OHTOrMeHeTHYeCKOro pasBHTHS B Ue-
JoM. HabuopaeTcs nocreneHHoe COKpallieHHe
[eTepMHHHpYoLEeH poJiu (HH3HKO-XHMHYECKHX
(bakTOpOB BHelHeH cpellbl B HEAHBHIyallbHOM
paseuTuH. [locTosiHHO noBTOpsioLIHeca (hak-
TOPHI Cpelbl K3 (PAKTOPOB, [EeTePMHHHPYIOLIHX

pa3sBHTHe, MPEBPALUAIOTCH B YCJOBHA HOP-
MaJibHOro pa3ButHs. OpPraHusM MOCTENEeHHO
«OCBOGOMKIAETCHA» OT BJIHSIHHA CJyYaHHbIX H
KPaTKOBPEMEHHbIX H3MEHeHHi cpefbl; B MpPo-
LIeCCe 3BOJIIOLMH OH CTaHOBHTCS BCe Gosee aB-
TOHOMHbLIM, BHElIHHe (haKTOpbl €ro pa3BHTHA
3aMeHSII0TCS] BHyTPEHHHMH.

[NoBbileHHe yCTOHYHBOCTH HHAHBHIyalb-
HOTO pa3BHTHS JeJIaeT ero He3aBHCHMbIM OT
pa3pyllalolliiX BJHAHUH BHELIHeH Cpenbl.
TIpoyecc cokpawyerus OemepmurupYOL4e20
3HaQYeHUA QU3UKO-XuMUMeCKUx akmopos
sHewHel cpedol, 8edyujull K B03HUKHOBE-
HUIO OMHOCLUMENAbHOLL YCmolyusocmy pas-
suMUSA, HA3bLIBALTICA ABMOHOMUIAYLEL OH-
moeernesa 8 xode ssonroyuu (M.H. llmans-
rayseH)'.

ABTOHOMH3aLHisi OHTOreHe3a BhLIABJAETCH
H B COXPaHEHHH CrOCOOHOCTH K HOPMallbHOMY
Pa3BUTHIO Y TEMJOKPOBHBIX »XHBOTHHIX TMPH
LWHPOKHX KoJieGaHHsiX Temmnepatyphl. Heuto
CXOJHOE €CTb ¥ B Pa3BUTHH pacTeHHil. ¥ NTH-
uemsieynuka  Bopouosa  (Ornithogalum
woronowii) W 6e3BpeMeHHHKa BeCeJoro
(Colchicum laetum) 3aknanka 3a4aTKOB LBET-
KOB B €CTECTBEHHbIX YCJIOBHSX OOBIYHO HACTy-
naet npy Temneparype noussl 26— 20 °C. Ox-
HaKO 3TOT MPOLeCC MOXKEeT MPOTeKaTb W MpH
3HAYHTEJILHBIX OTKJIOHEHHSIX TeMMepatypbl OT
ONTHMYMa.

Yacto pns peanusauM B OHTOreHese
yHacJjie10BaHHOH nporpaMMel TpeGyeTcs: Hajm-
YHe JIHLIL MHHHMYMa BHELUHHMX ycJoBHH. Tak,
o6pa3oBahie XJOpouiia y pacTeHHH HIeT
MpH KOPOTKHX CBETOBbIX BCMBILIKAX, a HHIYK-
LMl LBETEHHs HAcTynaeT MPH HaJHYHH MHHH-
MyMa GNaronpHsTHbIX YCI0BHH (oTonepHos,
HH3KHE TeMMepaTyphl, MHHePaJibHOe MHTaHHe ).

Mexanusm unOuBUOYarbHOZO pa36U-
Mus, 3a8UCUMbLL O MUHUMYMA LHINEHCUE -
HOCMU BHewHe20 ¢akmopa, Oaroue2o
AUl nepevlil mMOAYOK K pa36epmul8aHLIO
¢popmoobpasosarusn, Ha3blBAEMCS ABMO-
Pe2YNATNOPHbIM ~ MEXAHUSMOM  pA3BLMUS
(M.W. LlImanerayseHn).

[1py aBTOpPEryNSTOPHOM Ppa3BHTHH POJb
GOJIbLIMHCTBA H3MEHEeHHH BHELUHHX YCJOBHH

' CTabunH3alio NpoLecCoB HHAMBHIYANLHOrO
Pa3BHTHA H CHHXXEHHE YYBCTBHTENLHOCTH (eHoTHna
K pa3Ho0OpasHblM NOMeXaM pasBUTHA, T.€. NPOLEeCe
ABTOHOMH3aLKH OHTOreHe3a, K. YonauHrToH Hassan
KaHnaauzayuell oHmozeHe3a (CM. HHXKE)
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Puc. 14.4. llpumep aBTOHOMHM3ALWMH OHTOreHe-
33 — Pa3BHTHE JIErKHX B Pas3HbIX rpynnax noaeo-
HOuHbIX: A — y akcoaorna (Ambystoma), 6 —y
yecHouHHUbl (Pelobates), B —y xabui (Bufo);
I' — y swepuupt (Lacerta). I—IIl — crapuu pas-
BUTHA. JIBOMHON 1UTPUXOBKOH MOKa3aHk! 4aCTH Jier-
KOTO, mu(epeHuHpYoLHecs NHilb MOL BAHAHHEM
AblxavusA. Buano, uto y xabbl v Awepuub audde-
pPeHLMPOBKA HIET N0 Hauana (QYyHKUMOHHPOBaHHA
(no. A.A. Mauwikosuesy, 1936)

CBOJIMTCH K KITyCKY» BHYTPEHHHX MEXaHH3MOB
MopgoreHesa. D10 NPOUCXOAUT B TEX ciaydasX,
KOrZIa OTGOP 3BOJIIOLHOHHO-AJIHTENLHOE BPEMS
ObIBAaeT HamnpaBlleH Ha YCTaHOBJIEHHE CBSI3H
Pa3BHTHS OpraHHaMa C YacTbiMH KolleGaHHsMH
¢u3nyecknx ycioBuii cpempl. C mosiBleHHEM
aBTOperyJisilfiH yCTOHYHBOCTL OHTOreHe3a B
LIeJIOM BO3PacTaeT M OH MOXKEeT NpOoTeKaTh
IaXe MpH OTHOCHTENLHO HeGJaronpHsTHBIX
YCJIOBHSIX.

B uueanbHOM ciiyuae asrmoHOMU3AYUA
OHMO2eHe3a conposoHdaemcs nOAHOL 3a-
MEHOU BHeWHUX HaKmopo8 pa3suimusn
sHymperHumu. [IpEMEpOM MOXeT CAYXXHTb
NPOLECC PAa3BHTHA JIErKHX Y MO3BOHOYHBIX
(puc. 14.4). ¥ axconoins pecnuparopHas
YacTh JIerkoro pa3BHBaeTCs [OCJIE pacTse-
HHSI JIErOYHbIX MELUOYKOB BO3IYXOM, T. €. MO-
csie Hayana aTMoChepHOro AbXaHus. ¥ JIHYH-
HOK JIAryLIeK JI0 Hayasia BO3ylIHOrO AbIXaHHS
HMeeT MecTo nepBHyYHasi (hparMeHTalHsi TKaHH
Jierkoro. ¥ 6oJiee npucnocobleHHbIX K HazeM-
HBIM YCJIOBHSIM 2€ab [0 MepHoja BO3IyLIHOTNO
IbIXaHHsl pecrnvpaTopHasi CTPYKTypa pa3BHBa-
eTCsl ellle CHJIbHEe, YeM Y JIfTYIIeK. ¥ pentH-
JIHA H MJIEKOIMHTAIOUIMX JIErOYHble CTPYKTYPbt
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dopMupyloTCs ellle Ha Gosiee paHHHX CTafHfX
3M6pHOreHe3a 3a10J1ro o HX (PyHKUHOHHpPOBA-
HHSL.

3Jsoni0yus peeyramopHbLX MexaHu3M08
oxmoeere3a. B npouecce 3BOJIIOLUHMH perysi-
TOPHHIE MEeXaHH3Mbl WHAHBHAYANbLHOTO Pa3BH-
THSI MEHSIIOTCS W coBepllencTByioTcsi. Ha Bbic-
KX CTYNEHSX 3BOJIIOLHOHHON JIECTHHLB! NPO-
11eCC OHTOreHe3a I0CTHraeT MakCHMAILHOM yC-
TOHYHMBOCTH, H 3TO CJYXXKHT BaXKHBIM MPHCIO-
cobJsieHHeM K HHBEJHPOBKE BJHSHHH cityyafi-
HBIX ¥ KpaTKOBpeMeHHHIX H3MeHeHHH (pakTo-
POB cpefibl.

EcTb npuHLMNHaNbHbIE pa3fiivulsi B OHTO-
reHeTHYeCKOM Pa3BHTHH KPYIHLIX rpyni opra-
HHM3MOB. Tak, OHTOreHe3 4JIeHHCTOHOTHX, MOJI-
JIIOCKOB H KOJIbYATBIX yepBeil unet no demep-
MUHUPOBAHHOMY muny, Korga cymsba Kax-
J[ON KJeTKH (Bk/oyas YyHcono OynyliHx nene-
HHI1) HayHHas C nepebIX 6J1aCTOMEPOB, XKECTKO
npeaonpeaesieHa CTPYKTYPHbIMH reHamu. [lpu
pe2ynsimopHOM mune OHTOreHe3a y XOpHo-
BbIX TAKOro npefionpesieNieHHsi HeT, pa3BHTHE
Ha KaXKAOM 3Tarie peryJiupyercss HeGOJIbIIHM
YHCJIOM  «NYCKOBBIX» PeryJisTOPHbIX TIeHOB
(H.H. BopoHuos).

OHTOreHe3 pa3BepTbiBaeTCs MO reHeTHYe-
CKOH mporpaMme, no MNPHHUHMNY NpsiMoi (0T
fapa K aHddepeHUHPYOLHMCS CTPYKTypam) U
obpatholl MHbopMauyd. Takoe pa3BuTHe Ha-
3blRaetcss  camonacmpauesatoujumca (HU.H.
[IImanerayse). Ono, ¢ ofHOH CTOpPO-
Hbl,— pe3yJibTaT, a C Apyroii — OCHOBa aBTO-
HOMH3aLlHH OHTOreHe3a M CTaOWJIHM3aUMH ero
MOP(OreHeTHYECKHX TMPOLIECCOB.

ABTOHOMH3alUHs 4alle BCero cBs3aHa ¢
yCHJIEHHeM POJH BHYTpeHHeH cpejibl, BO3HHK-
HOBEHHEM DeryJIsTOpHLIX MeXaHHu3MOB. OfHUM
U3 BbIpaXKeHHH ee sIBASETCH CMOCOGHOCTL Op-
raHk3Ma MojIepXKHBaTh 20meocmas’. Slene-
HMS roMeoCTa3a XOpOUIO H3ydyeHbl y KHBOT-
HBIX, W MX 3HayeHHe mis OOecrneyeHusi HOp-
MallbHOr0 OHTOreHe3a BeJIHKO. ¥ pacTeHHi
TaKXKe BblpaXkeH roMeocTas. JlabuibHOCTH OT-
JIeJIbHO B3SiTOrO 3BEHa B LIeNH CJOXKHbIX MPO-
LIeCCOB Pa3BUTHS (B TOM 4YHCJIe Ha MOJEKYnsip-
HOM YPOBHE) He MPHBOAMT K MpPeo6pa3oBaHuIo
WIH 3aMETHOMY HapylUIeHHIO [efTeJIbHOCTH
BCell cHeTemsl B Liesiom. Hanprimep, npu Hapy-

' F'omeoctad — cnocoGHOCTL  GHOMOrHYECKHX
CHCTEM TMOMIEPKHBATL MOCTOSHCTBO. JlauTessHoe
NOMIEPIKAHHE B TMPOLECCE 3BOJIOLMH FOMeocTa-
3a — eomeope3 (K. Yonauurron).



Puc. 14.5. Dnuresetnueckuii nanawadgr. lllapuk va BeplunHe — KJIETKE, NONHHBLI — BO3MOMKHBIE MYTH
pa3BuUTHs B OHTOreHese — kpeodu (no K. Yonmunrrony, 1966; us P. Pagd u T. Kodden, 1986)

CosiowHan CTpesika — BOZHMKAKOUIHE B Cpe/le BO3MYLIEHHS. PepLIBUCTaR — NyTh passBuTus knetky. B pesysbrarte otbopa
O/IHH K3 KPCOJIOB NOJY4AET NPeUMyNICCTBO — KaHaJ Yray6aseTcs (B ype/e NOKOJMeHHI ), NPOHCXOIHT KAHANHAALIMS PA3BHTHS

lweHHH ¢oCchOPHOro H a30THOTO MHTaHHUS Yy
pacTeHHit «cpabaTblBalT» albTepPHAaTHBHbIE
MyTH CHHTe3a, BeylllHe K YCTPaHeHHIO OTPH-
LaTeNbHbIX NMOCAENCTBHI MHHEPAJBHOrO roJio-
nanus. [lofoGHbie npyMeps!, KOTOPBIX MOXKHO
NPHBECTH MHOT'O, MOKA3blBalOT 3HAaYeHHe pery-
JISIUMH B OHTOTreHese.

KOHKpeTHble MyTH 3BOJIIOLMH peryJisitop-
HbIX MEXaHH3MOB B OOJIbLUIMHCTBE TPyl MOKa
H3y4eHbl HEIOCTATOYHO, OJIHAKO.CaM (haKT 3BO-
JIIOLHH 3THX MEXaHH3MOB HE BbI3bIBaET COMHE-
Hus. HanoMHuM, 4TO ycHeHHe peryJsisitHi OH-
TOreHe3a — BaXkKHbLIIl TPHHUHIM 3BOJIIOUHH Ha
BCeX YPOBHSIX.

[lo onHoii u3 runore3 (K. Yomauurton),
theHOTHN MOXKeT ObITb MpeACTaB/JeH B BHIE
nueceHemMu4ecKoL mpaeKkmopuy, Benyuei
OT siHiua 10 B3pocjoro oprabu3ma. Ho 3to He
«MPsAIMOI KaK crTpeJia» MyThb pasBHTHs, a
CJI02KHeHMINHH Mpouece, Ha KOTOPbIH BJHAKOT
KaK BHyTpeHHHe (DakTophi (B 1epByio ouepesib
B3aHMOAEHCTBHE reHOB H HX KOMIUIEKCOB, re-
HOTOPMOHOB, a TaKXKe B3aHMOAEHCTBHE Pa3BH-
BAIOLMXCH 4acTell OpraHuaMma), Tak H pa3Ho-
o6pa3nbie BHellHHe ¢akTopel (puc. 14.5).
JnureHeTHYeCKan TPaeKTOPHsl ULeNoH 0CoOH
CK/1a/IbIBaeTCH H3 MHOXKECTBA 4aCTHBIX TPaek-
TOPHH, ONPENeNAIoLIHX TMOABJEHHe Tex HH
HHBIX KOHKPeTHBIX Ne(HHHUTHBHBLIX MopdodH-
3HOMIOTHYECKHX T[PH3HAKOB M CBOKHCTB. ITH
TPAaeKTOPHH HEe He3aBHCHMbl JAPYr OT JIpyra,

XOTH Kaxkiasi H 06JianaeT ornpefiesleHHOH cTe-
MeHbI ABTOHOMHOCTH W KaHaJIH30BaHHOCTH.
KananuszoBanHasi TpaeKToOpHs, KOTOpas <IpH-
TAruBaeT» GJH3NexKauie TPaeKTOPHH, Ha3bl-
BaeTcst kpeodom (K. Yonuuurion).

PassutHe B Kpeosie MOXKHO MPeICTaBHTL B
BHOE MfAYa, ABHXKYLLErocsi BHH3 10 HAKJIOHHOMH
nosepxHocTH. CpefoBbie H reHeTHYecKue (My-
TauuH) BO3NEHCTBHA CTPEMSITCS OTKJIOHHMTH
Msi4 OT NPsiMOJIHHefiHo# TpaekTopuH. Ho cte-
NeHb OTK/JIOHEHHsi Y Pa3HblX OPraHH3MOB OKa-
MeTCsl HeOAHHAKOBOH BBHIY Pa3JiHYHH B yHCIe
BO3MOXKHbIX KaHanoB. [loaToMy He Bcsikoe
CpefoBOe BIIHSIHHE B COCTOSHHHM TNepPeBecTH
IBIXKEHHS] MAYHKA B COCENHHH KaHan, rue cy-
LIeCTBYeT reHeTHYeCKHi NnoTeHUHall B «MeHee
npeanoyTHTENbHOM» BHae. Bo3aMoxkeH oT6op
KaHaJla Takoro pa3BHTHS, OCOGEHHO MpH aM-
MAUGHKAUHH COOTBETCTBYIOLLUX MYTaLHii.

B3auMozieficTBHe KpeolOB, CJIOXKHOCTL H
riy6HHa KOTOPOTO TOJILKO HayHHAIOT MpOSC-
HATLCS, BeleT K KaHalH3auuH (aBTOHOMH3a-
LUMH) BCEro rnpouecca OHTOreHesa. [naBHbifi
NEHCTBYIOLIMI areHT MpH 3TOM — eCTeCTBeH-
Hblfl OTOOD, BLICTYNAIOLLINK B BUIE KAHAAUSL-
pyroujezo ombopa, KOTOpblii onpezeisieT BO3-
HHKHOBEHHE «CTaHAapTHoro» ¢eHoTHna B ca-
MBIX Pa3HO0OPa3HbIX, KONeOMoLUXCa YCIIOBH-
fIX BHYTPEeHHEH W BHeUIHeH Cpepl.

ABTOHOMH3aUMSi ¥ PerysifauMs OHTOreHe-
3a — pasHble, XOTs H TECHO B3aHMOCBSI3aHHbIE
theHoMeH bl 3BOJIOUHH. OHH MOIJIH BO3HHKHYTb
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Puc. 14.6. [Npumep arnaGonuu. PaspuTue rpyaHsix
nnaBHukoB Mopckoro mneryxa (Trigla lucerna),
A — KpynHblii  Manek ¢ nnaBHHKAaMH THNHYHOrO
JUisi GbIYKOB CTPOEHHS (BCe NYYH COEIMHEHLI nepe-
noskoi); b — Gonee KpynHblii Manek, y KOTOpoO-
ro HaMeTHNOCh 06ocoONeHHe TPex MEepBLIX JyueH,
B — B3pocias pblba ¢ Tpems nanbueoOpa3HhIMH
npujaTKaMd B NepelHed 4acTH mnnasHHKa (no
A.H. Cesepuosy, 1939)

B XOJ€ 3BOJIIOLMOHHOTO MpoLecca AHKLb MoTO-
My, 4TO CYLECTBYeT BO3MOXHOCTb HaCJIENCT-
BEHHBIX H3MEHEeHHIi [POUECCOB OHTOreHe3a.
ITH Hac/eACTBEHHbIE H3MEHEHHs] OHTOrNeHesa,
M0 CYUIECTBY, SIBJSIIOTCH 3JIEMEHTAPHbIM 3BO-
JIIOLMOHHBIM MaTepuasiom (em. . 8, 9) v cny-
>KaT OCHOBO# MepecTPoHKH (hunorenesa Jio6o-
ro maciuraba.

14.6. OHTOreHes — OCHOBa
¢dunoreHesa

Bonpoc o ToM, Korjia B OHTOre€He3e Npowc-
XOLSAT M3MEHEHHsl, OKa3hIBaIOLKE BJAHMsAHHE H2
(unorenes,— ONHH H3 KIACCHYECKHX B 3BO-
JNIOUMOHHOM  yyeHuH. OHTOreHes — OCHOB2
(unoreHe3a y»xe 1o TOi NpHYMHE, YTO HMEHHO
MHIUBHIYaJbHblE OHTOreHe3bl (0cobH) — 00Db-
eKT NEeHCTBHA €CTECTBEHHOrO oT60pa. IJBOJIIO-
LIMOHHBbIE U3MEHEHHS, KOTOpbIe AKKYMYJIUPYIOT
MEJIKHE BHIOBBIE aflanTauMK W CBsi3aHHble C
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YCTOMYMBBLIM H3MEHEHHEM XOJfla OHTOTeHe3a OT-
JENbHBIX 0cO6e, MPHHATO HA3bIBATh (PHNIM-
6puoreresamu. Purambpuoeeres — 360010~
YUuOHHblE U3MEHEHUA Xx0da OHmMOzeHe3a
(A.H. Cesepuos).

DBOMIOLHMOHHBIE H3MEHEHHs] B OHTOreHe3e
MOIYT TPOHCXOHTL HA paHHMX, CPEIHHX M
MO3MHKMX CTAAWFX PA3BUTHA: APXANNAKCUCHL
(ot rpeu. arche — wauano, allaxis — u3mMene-
nue), Oesuayuu (ot nosaHenar. deviat-
io — oTknonenue) u anaboruu (OT rpey.
anabole — nomgbem).

Anabonus — 360104 LIOHHOE  U3MeHe-
Hue popmoobpa3oearus HA NO3OHUX CMaA-
dusx pazeumus (A.H. Cesepuos). Takue H3-
MeHeHHs («HAICTaBKH» ) LIKPOKO PAcrpocTpa-
HeHbl B OHTOreHe3e W BeOyT K YIJIHHEeHHIO pas-
BHTHS Kakoro-nu6o oprana wim cTpyktypbl. C
Ka)<I0¥ HOBOH anabGoJiHer MpexxHHE KOHeYHble
CTaguMK pPasBHTHA Kak Obl MEpefBHraioTcsi B
rnyGb oHTOrenesa. Hampumep, H3MEHEHHs B
CTPOCHHH CKENeTa MO3BOHOYHBIX, AH(pGEpeH-
LIKPOBKE MBILLLL H B pacrpesiesieHHH KPOBEHOC-
HBIX COCYNOB CBA3aHbl C HAJCTABKaMH Ha MO3JI-
HHX CTaIusX pa3BHTHA. Tak, rpyiHble MiaBHH-
ku y mopckoro netyxa (7rigla) shayane pas-
BMBAIOTCA, KAK K Y IPYrHX GJIM3KHX BHIOB PbIO,
a 3aTeM TPOUCXOAMT aHabosusA — MepeHHe
TPH Jlyya pa3pacTaloTcs M OTPacTaiT Kak
nansueo6pasnbie npunatku (puc. 14.6).

AnHaGonuu BCTPEYAIOTCS M y PaCTEHHH.
Tak, HampuMep, MOJaraioT, YT0 KPbUIOBHAHBIE
BBIPOCTB! y CEMAH MHOTHX PacTeHHH o6pa3osa-
JIHCh Kak aHaboskH, CBA3aHHbIE C BO300GHOB-
JIEHHeM POCTa TKaHEH 3aBA3Y MK HallIeJHCTH-
KOB HA KOHEYHBIX CTaiusiX (popMHpOBaHHs Ce-
msAH. BO3aMOXHO, YTO MJlof0BbLIE Tesa y rprubos
MNosBAAKTCA B 3BOJIIOLKH, KaK HAJICTABKa pa3-
BHTHS Ji151 YYLLIEro pacrnpocTpaHeHHs Crop.

AnaGonuss NPUBOAMT K BO3HMKHOBEHHIO
HOBBIX 3BOJIIOLMOHHLIX IH( (e peHLHPOBOK KO-
HEYHBIX CTaiii OHTOreHe3a.

JieBnauma — 3604104UOHHOE  YKAOHE-
HUe 8 pa3sumuL OpeaHa Ha CPeoHux cma-
dusax eeo ¢opmuposarus (A-H. Cepepuos).
[TpumMepoM fieBHALIMH CITYXKHT Pa3BHTHE Yellly
y aKyJIOBbIX M penThiuii (puc. 14.7). 3aknanxa
YyewyH y Tex H APyrHX HauuHaeTcsi C MECTHONo
YIJIOTHEHHS] HH2KHETO CJ1051 SMMIEPMHCA H CKO-
MJIEHHA nOJ, HHM COEQUHHMTEeNIbHOH TKaHu B
BuIE COCOYKA. ¥ aKYJIOBbIX COCOYEK MO mepe
POCTa HA CPEHKX CTagusAx ImOpHorexesa of-
pasyet 3y0el YellyH. B panbuediieM nosepx-



HOCTb COCOYKA MOKPbIBAETCHA KOCTHBIM Belle-
CTBOM, BbUIENSIEMbIM COCOYKOM. ¥ PeNTHIHM
JKe Mocae CKOMJIEHHS COEJHHHTEIbHOH TKaHH
nox 3MUIEPMHCOM Ha CPEeNHHMX CTaausX 3M-
GpHoreHe3a MPOHCXOAKT IeBHALMS — Ha4MHa-
eTcsl MPOLECC HE OKOCTEHEBaHHs, @ OPOroBe-
Hus yelyH (nmpucnocobneHHe K Ha3eMHbIM YC-
nosusim). BeposTHO, KNyOHH K JYKOBHUBI Y
pactenki COPMHPOBANMCHL TAKXKE MyTeM Jie-
BHALMH M3 MEPBHYHONH 3MOPHOHANBLHOH MOYKH.

Apxamnakcuc — 600U UOHHOE U3Me-
Herle HauwaabHolx cmaduil hopmoobpaso-
BamMmeNbHbLX NPOLECCO8 WAL U3MeHeHUR Ca-
mux 3auamkos opearos. Ilpu 3ToM HaGi0-
JlaeTCs KOpeHHasi NepecTpoHKa B PasBHTHH Op-
raHa, OTKJIOHEHHE B Pa3BHTHH MPEIKOB H MO-
TOMKOB € camoro Hauana (cM. puc. 14.7). Ha-
MpUMEP, yBEIHYEHHE YHC/IA NIO3BOHKOB Y 3MeH,
nydeit MIABHMKOB y HEKOTOPbIX BHIOB pbIG,
yucsia 3y60B y 3y6artbiX KHTOB — pe3ynbTar
M3MEHeHHs] YHCJIa 33a4YaTKOB Ha HayallbHbIX
CTAIMAX Pa3BHTHS.

Y pactenuii nyTem apxaniakCHCOB LUJO,
HanpuMep, MPeBPaILEHHE JBYNONLHOIO 3apo-
JIbllIA B OHONOJIbHBIH. ApPXanjakCHCh! BbI3bl-
BAIOT 3aMETHYIO MepecTPOiKy CHCTEMbI KOppe-
Jsuui B OHTOreHe3e. BepoaTHO, MO 3TOH MpH-
YyyHe OHHM BCTPEYalTCsi B (pUIOreHese pexe,
yem Apyrue crnocoGbl IMOPHOHANBHBIX H3MEHe-
HHH.

BolesieHse YKa3aHHBIX CNoco0oB (Momy-
COB) OHTOrEHETHYECKHX H3MEHEHHH B 3HAYH-
TEJIbHOH Mepe yCJOBHO, TaK KaK OHH CBfi3aHb!
B33aHMOTIE PeXOIaMH.

ITpouecc npeBpaweHKs «MyTaumi B alan-
TALMHK Y, WIYLLKH MO KOHTPOJIEM €CTeCTBEHHO-
ro ot6opa, 3aTparuBaeT BCe CTalMH HHIAHMBHIY-
anbHOro paspuTus. B xoze 3posoumk 0T6Hpa-
IOTCA OHTOreHe3bl, I0CTATOYHO MPHCMOCOGEH-
Hble Ha BCex 3Tanax pa3sBuths. Jlpyrumu ciio-
BaMH, aJanTallOHHas UEHHOCTb JIO0H MyTa-
LMK TIPOBEPSAETCA HA BCEX CTAJHsX OHTOreHe3a
Mo ee BJAHsHHIO Ha OOWMH XOH MNPOLIECCOB
thopmoo6pazoBanua. PopMOOGPa3OBaTENbHBIE
MPOLECCH! OKA3LIBAIOTCS MEHEEe HapylleHHbIMH
NPH MasbiX PeHHbIX MyTauusax. MyTaumu, Kak
MOKa3bIBAIOT HAOJIOEHHsl, MOrYyT H3MEHHTDb
mobyio u3 crauit smGpuoreresa. [lostomy
3B0NI0YUOHHbIE USMEHEHUS B8 OHmozeHe3e
makaice moaym 03HUKAMb HA A100bLX IMa-
. nax.
Eute 3. I'ekkenb (1866— 1874) nokasan,
YTO W3MEHEHHs B OHTOreHese B MPOLIECCE IBO-

13-3011

Puc. 14.7. Tlpumep neBHalluy M apXalnakcHca.
Pa3puTHe KOCTHLIX uellyit ¥ Bonoc: A — KOCTHas
yeuryi pwi6; b ~— poroBaf ueLlyss PENTHIHHA;
B — eonoc mnekonutawuero. OauHapHbie cTpen-
KH — aHabonusi, oT A ¥ B — nesuaus, ot b K
B — apxannakcuc. [lpu BO3HHKHOBEHHH BONOCa
TPYTNa HCXOAHBIX IMHAEPMANLHBIX KIETOK He Bhils-
yMBaeTcsl, @ OMYCKAETCH B KOXKY, B JaNbHEHLIEM BCE
pa3BHTHE 3a4aTKa HE NOBTOPAET (PUAOTEHETHYECKO-
ro pasputus yewyH (no A.H. Cesepuosy, 1939)

JIIOLMH MOTYT BO3HHMKaTb [OCPENCTBOM 2eme-
poxporuil (CMeLLeHHe BPEMEHH 32KNaKH TOro
WJIH HHOTO OpraHa MJH CTPYKTYpbl, aKyenepa-
yus — yOLICTPEHHE, pemapdayus — 3amejl-
JIEHHE WMJIM 3anas[biBaHKHe 3aK/allKH) H e2eme-
pomonud (TonorpaguyecKue CMeLeH s Mec-
Ta 3aKNanku CTPyKTypbl). B kauectBe npHme-
pOB IeTepOTOINHH MOXXHO yKa3aTb Ha H3MeHe-
HHE MeCTa 3aKJaJKH JIEFKHX H I1aBaTejibHOro
My3bipsl y TO3BOHOYHBIX, KOTOpbl€ MEPBHYHO
BO3HMK/JH M3 BbIPOCTOB, JieXKalHX Mo OGOKam
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KHMIIEYHHKA; Y TMOTOMKOB JIETKHE NepeMecTH-
JIMCb Ha OPpIOLIHYIO, @ IU1aBaTenbHbIA my-
3bIPb = Ha CIHHHYIO CTOPOHY KHIIEYHHKA.

TuwarenbHble HecnenoBanus psga Gopm
MOKasaJsH, YTO NPOrpecCHpyIolIHe OpPraHbl 3a-
KJI2[ABIBAIOTCA PAHO H Pa3BHUBaIOTCS ObICTPee H,
Ha000pOT, OpraHbl, HCYE3aKwHe B MPOLECCe
3BOJIIOLMH, Pa3BHBAIOTCA BCE MEJIEHHEE, a
3aK/aJKa HX OTOJBMraeTcs Ha GoJiee MO3HHE
ctaauu ontoreHesa. OGBIYHO OpraHbl, KOTOPLIE
3aKNa[bIBAIOTCH B OHTOrEHE3e [103Xe, HCye3sa-
IOT MPH (DHJIOTEHETHYECKOH PelyKLHH paHblile.

Yuenue o gpurambpuoeeneszax (A.H. Ce-
BEPLIOB) MOMYEPKHBAET BAXKHOCTbH H3MEHEHHI
X0lla oHTOreHe3a ans ¢unorenesa. Mamenenus
Ha Pa3HbIX CTA[AKAX OHTOreHe3a MOTYT pPasJi-
YaTbCs M0 XapakTepy W Maciutabam Bbi3bIBae-
MbIX HMH 3BOJIIOLIMOHHBIX Mpeo6pa3zoBaHuii.

Ha kakux Obl CTanusix HH MPOMCXOIMIIH
3BOJIIOLIMOHHBIE H3MEHEHHs, B OHTONeHe3e
00bYHO HabJmoaeTcsi H3BECTHOE MOBTOPEHHE
(pekanumyaayus) pazsutus npeaxos (K. Bap,
Y. lapBuH). D10 pe3ynabTar (DH/IOreHeTHYe-
CKO# 00YCJIOBAEHHOCTH HHAHBHIYalbHOTO pas-
BHTHS.
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Puc. 14.8. Cxema coOTHOLIEHHS OHTO- H (HJIOre-
HE3a Ha TNpHMepe Pa3BHTHS LIBETKOBLIX pACTEHMii
(no B. Llummepmany, 1966)
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14.7. YuyeHue o pekanurynauuu

OHTOreHe3 — He TOJNLKO NPeonoCulAKA
(DMJIOr€HETHYECKOrO  Pa3BHTHA, HO H  €ro
pesysemam. I'lo 3T0# nNpuyKHE H3yYeHHE ny-
TEH 3BOJIIOLIHOHHOrO MpPOLECCa y COBPEMEHHbIX
KHBOTHBIX H PACTEHHH BO3MOKHO IyTEM aHa-
JiH3a 0COOEHHOCTEH HX 3MOGPHOHAIBLHOTO pa3-
BHTHA (CM. 1. 6).

HM3menenus rpynnb! B hunorenese BO3HHU-
KaloT JIHIUb MOCPEACTBOM MpeoOpa3oBaHui B
oHtoreHesze. OOBIYHO 3TH H3MEHEHHS WHIHBH-
OyallbHOTO PA3BHTHA KacaloTCs MO3[HHX CTa-
vk passutua. Cambie K€ paHHHE CTalKH CO-
XPaHsIlOT 3HAYHTEIbHO@ CXONCTBO C COOTBETCT-
BYIOLIHMH CTAAMAMH pPA3BHTHS MPENKOBLIX H
PONCTBEHHBIX (JOPM — INIACHT 3AKOH 3apo-
dvuuesoeo cxodcmea K.M. bapa. Takum 06-
pa3oM, Kak yykKe yKaswiBasnoch B L. 6, mpouecc
OHTOreHe3a [peJCcTaBaseT coboi H3BECTHOE
MOBTOPEHHE (pekanumynsyiio) MHOTHX YepT
CTPOGHHS NPEAKOBBIX (POPM: HA PAHHHMX CTAIH-
fIX pasBHTHsl — OoJiee OTJANeHHbIX MPEeIKOoB
(nnn Gonee OTHANEHHBIX COBPEMEHHBIX POLCT-
BEHHbIX (popM), Ha Conee MO3NHHMX CTAAUAX
passuTusi — Gonee Gau3kux unu GoJjiee pon-
CTBEHHBIX COBpeMeHHHIX ¢opm (puc. 6.21,
14.9). 3aponplll YenoBeKa Ha PaHHHX CTAHSX
PasBuTHA MOXOXK HA 3apoablul puib, ampuGHi
(BnNIOTb [0 pa3BuTHA OOpPA30BaHHH, HAMOMH-
HalwKX xabepHole wenu poib6), Ha OGonee
NO3[HUX CTAAHAX Pa3BMTHs — Ha 3apOfbllLeH
IOPYrHX MIEKOMMTAIOWMX, Ha CaMblX MO3AHHX
CTaIHAX — Ha nnox  4eyo0BeKOOOpasHbIX
00e3bsiH. IJTa IMIHPHYECKAs 33aKOHOMeEp-
HOCTb ~~ OCHOB2 YYE€HHsl O PEKalUTYJSLHH H
buoecenemuueckozo 3akona (3. Tekkens,
1866).

Onnako B OHTOreHese HaGMIONAETCH HeE
TaKas CTporasi MnocJjiefoBaTe/bHOCTL MOBTOpe-
HHfA 3TarnoB HCTOPUYECKOTO Pa3BUTHs, KaK 3TO
crefyeT M3 OHOreHEeTHYECKOro 3akoHa. Tak,
3apOibllll  YeNOBEKa HHKOTZA He TOBTOPSiET
B3POCJbIX CTaaMi pbl6, aMbHOHi U PeNTHIMI,
a CXOOeH TOMNbKO C HX 3apoasiliamu. PanHue
cTaauk 3MOpPHOTEHe3a OTIIHYAITCH KOHCePBa-
THBHOCTHIO, 4TO OO6ecrneyuBaeT COXPAHEHHE
3HAYHTEJIbHOIO CXOACTBA 3apoabliiei ¢hunore-
HETHYECKH JIaNleKHX, HO POJCTBEHHBIX (hopMm.
Bo3MoXHOCTb cOXpaHeHHsi B 3MOPHOHAJIBHOM
Pa3BHTHH TMPENKOBBIX CTPYKTYp ONpelensieTcs
T€M, YTO OHH HrpaIOT MPAMYIO WK KOCBEHHYIO
posib npH (GopmMoo6Gpa3oBaHHKH B OHTOreHe3e,
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Puc. 14.9. Ilpumep pekanuTynsiuuH y pacreHuit. [losTopeHHe CTPOEHHS JIMCTLEB, XapPAKTEPHOTO JUIS Bbi-
MepLIHX MaNoPOTHHKOB, Y COBPEMEHHLIX (hOPM NanopoThiKoB. A, b, B — nuCTbsi Naneo30HCKHX NanopoTHH-
koe; I, /1 — nepeuyHble JUCTLA COBPEMEHHbIX NANOPOTHHKOB ABYX ponos (no M.U. llimansraysery, 1968)

Tak, xopna coxpaHunach He Pajy PeKanuTyJs-
LMK, @ CJY)KHT MHEyKTopoM ¢(opMoo6pa3osa-
HUA pa3BMBalowEerocs 3apoasiia. [Ipeanouxa
y MTHIL KTPaeT TaKyIo XK€ poJib B 3aK/ajKe Ha-
CTOSILIHX TMOYeK.

YyeHue O pekanuTyssiuuy pa3pabotaHo B
OCHOBHOM TPHMEHHTENBHO K Mopdonoruye-
CKHM OCOOEHHOCTSIM >XMBOTHEIX. B uenom y
pacTeHHi peKanuTynsilka ci1abo MposiBisieTcs
M3-32 OrpaHHYEHHOCTH 3MOPHOHANbHBIX JH(-
deperumnposok (B.M. Koso-Ilonsnckuit). Pa-
Hee (cM. 1. 6) mpuBOMKAKCE MpUMepbl PU3HO-
JIOTHYECKHX pEKanuTylfAuMiH: B OHTOreHese
pacTeHui M >KHMBOTHBIX BCTPEYAIOTCsl OCuiHe
meTabonnyeckHe 0CO6@HHOCTH, Kak Obl NMOBTO-
psIOLLME TIEPBUYHBIE CTAJHH PA3BHTHS YKH3HH

Ha 3emsie (reTepoTpodHOe MuTaHKe, aHaspob-
Hoe fmixanue, TemHoBas ¢ukcauus CO,). ¥V
pacTeHHH B COOTBETCTBHH C 3BOJIIOLHOHHOH
MOC/IE0BATENBHOCTBI) B OHTOTEHE3€ CMEHSIET-
Csl KYTHKYJIIpHasi TPaHCMHpauusi Ha YCTbHY-
Hylo. CHcrema perynsiuuii y pacteHuii (HOH-
Hasi, TpohHyeckas, TOPMOHaJIbHAA) B OHTOre-
Heze (opmHpyeTCss B TOH MOC/IENOBATEJIHHO-
CTH, B KaKOii OHa BO3HHKJ2 B (usiorenese. 10
JHMlIb HEMHOTHE TPHMEPb! (YHKUHOHANbHBIX
peKanuTysaLMH.

HecmoTpsi Ha OrpaHH4eHHs, y4eHHe O pe-
KanUTyJISIUHH OCTAeTCA OfHHUM M3 KPYIHEHLLIHX
TeopeTHuyeckHX 0000LIEHHT, KACAIOLMXCH 3BO-
JIIOLIMH OHTOIEHEe3a B LIEJIOM, H AeHCTBEHHBIM
METOIIOM (hHJIOTEHETHYECKHX HCCIEN0BAHHH.

B ocHoBe MAKpPO3IBOAIOYUOHHbLX USMEHEHUI OHIMOZeHe3a ne-
Hum 06veKkmusHo Habaodaemas NOCMOAHHAA USMEHYUBOCNb
scex ocoberrnocmell unousudyarvrozo pazeumua. Ecau amu u3-
MEHEHUS He BAUSION. HO HCUIHecnOCOOHOCTb HOB020 OP2aHUIMA
ompuyamenvto, OHU Mo2ym AUBO NPOABUMbLLS 8 NOCALOYIOUUX
NOKOACHUAX, MO0 «CKPOIMbCA» 8 2emepO3U2OMHOM COCTOSHUL

Ha HeonpedeneHHO 0OA2Ull CPOK.
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CredosamensHo, 8 0CHOBE MAKPOIBOAIOUUOHHBLY USMEHEHUL
OHMO2EHeMUYeCKO20 pPa3BUMUA Aextam yice U3eecmHvle HAM
MUKPOIBONIOYUOHHbIE NPOUECChl BHYMPUBUOIOBOZO YPOBHA.

OcrogHole meHOeHyUL IBOMOKUL OHMOZEHE3A — Npozpec-
cusHOe Hapacmauue CAONCHOCMU U UHMe2PpUPOBAHHOCMU 8 pa3-
sumuu, yseauvusarouee YeaocmHyocms uHousuda, u asmMoHoOMU -
sayus (Kanaiusayus) onmoeenesa. Ha amom nymu moeym npo-
UCXOOUMb YCAOHHEHUS U YnpowjeHus paszsumus, ambpuorusa-
yun uru nobvle opyzue usmeHeHUs x0da OHMOzeHesaq.

FNABA 1 5

Jsonoumna GUNOreHeTUYeCKux rpynn

JlanHbie CHCTEMATHKH, [aleOHTOJIOTHH,
6uoreorpauy, CpaBHHUTE/ILHON AHATOMHHM,
MONEKYJIIPHOKM OHOJIOTHH H IpyrHx Onosioruye-
CKHX NHCLMIWIHH AJIOT BO3MOXHOCTb C 6OJb-
LIOH TOYHOCTbIO BOCCTAHABJHBATH XOJ 3BOJIIO-
LIHOHHOTO TPOLeCCa Ha JIIOOBIX YPOBHSIX BbILLE
BH1a. COBOKYMHOCTb 3THX JAHHbIX COCTABJISIET
OCHOBY (DHNOTEHETHKH — QUCYUNAUNGL, NO-
CBAUYEHHOL  BLIACHEHUIO  OcObeHHOCmeLl
380NI0Y UL KPYNHbLX 2pynil OpeaHU4ecKo20
mupa. ConocTapieHHe Xofa 3BOJIOLMOHHOIO
npouecca B pasHbIX rpynnax, npy HeOAHHAKO-
BbIX YC/IOBHAX BHEllIHEH CpeJibl, B pa3HOM GHO-
THYECKOM H abHOTHYECKOM OKPYXXEHHH M T. M.
MO3BONSET BBUIENATH OOLIHE, XapakTepHbie
i GONbLIKHCTBA TPynn OCOGEHHOCTH MCTO-
puyeckoro passutHa. Bce ocoGennoctH 3BO-
JUOLUHH Tpynn GbiH BBIACHEHD! MPH H3YYEHHH
(heHOTHNOB — MOPGOGHIHONOTHIECKHX 0CO-
6ennocrer ocoGel. B 80-x rr. XX B. Havanace
paboTa Mo COMNOCTABJIEHHIO 3THX MaHHBIX C
IaHHbIMH, NOMY4YEeHHbIMH H2 MOJIEKYJISIPHO-I€-
HETHYECKOM YPOBHE.

15.1. MNepBuuHbie
dopmbr PunoreHesa

Cpenu ghopm ghunozeresa Buiensior nep-
BHYHbBIE — ghusremuyeckyro asortoyuto u ou-
sepeenyuto, ieXallie B OCHOBE JIIOOBIX H3Me-
HeHHWH TakcOHOB. [IpHmepsl mepBHUUHBIX (HOPM
(hHNeTHIECKOH 3IBOMIOLMH HA YPOBHE BO3HHK-
HOBEHHA BUIOB OLLTH pPacCMOTPEHbI paHee B
e o [

196

DunerTryeckas aBoJIOLUS — 370 U3Me-
HeHUs, npoucxooswue 6 00HOM (huroeere-
muyueckom cmeone (6e3 yuema sce2da 603-
MOJCHOLX  OUBEPSEHMHbIX OmeeneAeHUll).
bBe3 Takux H3MeHeHMH HE MOXKET MpOTEKaTb
HUKaKO#H 3BOJIIOLMOHHBIH NMpouecc, H No3ToMy
gunremuyeckyo 360MI0LUIO MOICHO CHU-
mamo OOHOU U3 3MeMeHMapHblx (hopm 360-
AOYULL.

[lopgaBasiiolee GOMBILIKMHCTBO MAaNEOHTO-
JIOTHYECKH HM3YYeHHbIX CTBOJIOB JPEBA JKH3HH
JIaT NMpUMepbl HMEHHO (PHNETHYECKOH 3BOJIIO-
uxH. Pa3BuTHe npeakoB Jiowaaed Mo npsaMoii
JIHHHK (DEHaKOMYC — 30THIINYC — MHOTHIINYC
— TMaparkryc — IJIHOTHINYC — COBPEMEH-
Has JollaAbs — MpuMep (uneTH4YeCcKoW 3BO-
JouHK (cM. puc. 6.4). Puneruyeckas 3BoJIO-
LKA TPOHCXOAHT B MNpepenax JOOH BETBH
ZIpeBa YHU3HH: JIOOOH BHJL pa3BHBAETCH BO Bpe-
MEHH, H Kak Obl HH ObLIH MOXOXXH MeXIy CO-
6oi 0cobH BHAa (pasnesieHHbIe, CKaXKeM, He-
CKOJIbKHMH ThICAYaMH MOKOJIEHHH B HeH36eX-
HO MEHsIIOLIEHCH cpefie), BU B LIEJIOM JIOJDKEH
32 3TO BPeMsi B YE€M-TO H3MEHHTLCH. DTO (u-
JIETHYECKasl 3BOJIOLMA Ha MHKPO3BOJIIOLIMOH-
HoM ypoBHe. [IpoGnemb! ¢uneTuyeckoir 380-
JIOUMH Ha  MaKpPO3BOJIIOUHOHHOM  YpOB-
HE ~— M3MEeHEeHHe BO BpeMeHH OJIH3KOPOACT-
BEHHOH rpynnb! BUIOB.

B «4ucrom» BHze (Kak 3BOsoLHs 6€3 Jiu-
Beprexiy) (hHIeTHYECKasi 3BOJIIOLMS MOXKET
XapaKTepPH30BaTh JIHLIb CPABHHTEJIBHO KOPOT-
KHe MepHO/bI 3BOMIOLHOHHOrO mnpouecca. Ho
OHa TMOKa3blBAET, YTO MPOLIECC 3BOJIOLMH He
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Puc. 15.1. Cxema iuBepreHiyE B NPOLIECCE 3BOJIOLIMOHHONO Pa3BUTHA BHAOB H NIOOLIX APYTrHX rpynm (eAHH-
CTBEHHBIH PHCYHOK, BroyeHHblH Y. Jlapsunom B «IIponcxoxnenue BHIOB...»)

MOXKeT ObiTh NMPHOCTaHOBJEH. JlaXke Korja ro-
BOPHTCA O [UIMTEJIbHOM CyUIeCTBOBAHHH B He-
M3MEHHOM BHJIE TaK Ha3blBaeMbIX «XKHMBbIX HC-
Kornaembix» (cMm. ri1. 6), MMeeTcs B BHIY JIHLUb
HX OTHOCHTENbHAsi HEHW3MEHHOCTb, OGoJblioe
CXOJICTBO COBPEMEHHBbIX ()OPM C TeMH, KOTO-
pbl€ JKHJIH MHJ/UTHOHBI MJIH COTHH MMJUTHOHOB
JieT Ha3ajd (HO He MX MIEHTHYHOCTD).

Juseprenuua — apyras nepeuunas ¢op-
Ma 3BOJIOLMK TaKCOHA. B pesynbraTte HameHe-
HHsl HanpaBjieHusi 0TO0P2 B Pa3HbIX YCJIOBHAX
MPOHCXOMIHT IMBEPreHLMs (pacxoXIeHu1e) Ber-
BEH peBa XKH3HU OT €IMHOr0 CTBOJA MPEIKOB
(puc. 15.1).

HayanbHbie cTagiu AUBEPréHLMH MOMKHO
HaGMoIaTh Ha BHYTPHBUIOBOM (MHKPO3BOJIIO-
LIHOHHOM) ypOBHE, Ha MpHMEpe BO3HHKHOBE-
HHSl Pas3/HYMH MO KakuWM-IMOO MpH3HaKaM B
OTJEJIbHBIX YaCTsiX BHIOBOrO HacesieHus. Tak,
QHBEPreHLks NOMyNIAUMK MOXXeT MPHUBOAHTD K
Bu006pa3osanuio (cm. . 12, 13).

[lpekpacHbiii ~ MpuMep  IMBEpPreHLMH
(opM — BO3HHKHOBEHHE pPa3HOOOpasHbIX IO
MOphOhH3HONIOTHIECKHM OCOGEHHOCTAM BbIOP-
KOB OT OIHOTO WJIH HEMHOTHX NPEIKOBBbIX BH-

noB Ha ['ananarocckux 0CTPOBax W MHOTHX BH-
noB Gokoruiasos (Gammaridae) B baiikane.

Yoxe Y. JlapBuH MNoOQyepKHBan OrPOMHYIO
POJIb JMBEPreHLHH B MPOLIECCE PasBHTHA XKH3-
HU Ha 3emne. TakoB ryiaBHbIH NMyTb BO3HHKHO-
BEHHs1 OPraHHYeCKoro MHOroo6pasHs K MoCTo-
SIHHOTO YBEJIHYEHHs] «CYMMBbl XXKH3HH». Mexa-
HH3M [IMBEPreHTHOH 3BOJIIOLIMH OCHOBaH Ha
JEHCTBHH 3JIEMEHTAPHBIX 3BOJIIOLHOHHDIX (aK-
TopoB (cM. 1. 9, 13). B pesynbrare H3onsikH,
BOJIH >XH3HH, MYTAUHMOHHOINO Mpolecca U B
0COGEHHOCTH €CTeCTBEHHOro otbopa mnomyJss-
LMK H TPYMNIb! NOMNYJALKHA NPHOOPETAIOT K CO-
XPaHsiOT B 3BOJIIOLMK MPH3HAKH, Bce Gonee
3aMETHO OTJIMYAIOLIHE HX OT POAMTENBCKOTO
BHIAa. B KakoH-TO MOMEHT 3BOJIIOUMH (3TOT
«MOMEHT» MOXXET [JIHTHCA MHOTO MOKOJICHH I,
a i 3BOJIIOLUMH JIaXXe COTHH [OKOne-
HHI — MrHOBEHHE ) HAKOIHMBLUHECS pa3fHyHs
OKaXXYTCSi HACTOJIBKO 3HAYMTEJIbHBIMH, YTO
MPUBEIYT K pacnagy HCXOQHOTO BHIA Ha ABa (H
6onee) HOBBIX.

JluBeprenuus J060r0 HaABUAOBONO Mac-
wtaba — pesynbTar NEHCTBHA W3OJALKH H B
KOHEYHOM HWTOre €CTeCTBEHHOro otbopa, Bbl-
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crynaioulero B hopme rpynnosoro ot6opa (co-
XPaHAKTCA W YCTPAHAIOTCA BWIBI, POIBI, Ce-
MeHcTBa M T. 1.). [ pynnosoit ot6op Takxe oc-
HOBaH Ha OTOOpE MHIMBHIOB BHYTPH MOMyJisi-
ukH (em. . 10); BoIMHpanHe BHAA MPOKCXO-
IOMT JIKIL TOCPEACTBOM THOENH OTHEJBHBIX
ocobeii.

HecmoTpa Ha mpuHUMMNHANBHOE CXOACTBO
MpOUECCOB AHBEPreHIHK BHYTPH BHAA (MHKPO-
3BOJIIOLMOHHBIA YPOBEHb) W B rpynnax Gosnee
KPYIHBIX, YeM BHZ (MaKPO3BOJIOLIMOHHBIN YPO-
BeHb), MEXIy HHMH CYLLECTBYET H Ba>KHOE
pasnuyke, COCTOSILEe B TOM, YTO Ha MUKPO-
360NI0YLUOHHOM YPOBHE Npoyecc ousepeeH-
yuu obpamum: fBe pasoleILIHecs MOMnyJisi-
LUHMH MOTIYT Jierk0 OOLEIHHHTLCA MNyTeM CKpe-
LIMBaHKA B CJERYIOLHH MOMEHT 3BOJIIOLMH M
CyLIeCTBOBaTh BHOBb KaK €JIMHAsi MOMYJIALMSI.
[Ipoyeccol sce Ousepeeryul 8 MaKpo3BONIO-
yuu Heobpamumer: pa3 BO3HHKIIHH BHI He
MOXET CJIMTbCA C MPAapPOAMTENIBCKHM (B Xone
(bHneTHYECKOH 3BOJIIOLMH M TOT H IAPYrod BHIL
HEH30EIKHO H3MEHHTCH, H eCJIH IaXKe KaKHe-TO
YacTH 3THX BUIOB B OyAyLUeM BCTYMAT HA MyThb
cenmuanoll 3BONIOLMH, HITH CemeeHe3d, TO 3TO
He OyzeT BO3BpaT K cTapomy (cm. . 13 u 20).

JluBepreHuua u (QuneTHyeckasi 3BOJIO-
LA — OCHOB2 BCEX M3MEHEHHH (pHIIOreHeTH-
YeCKOro ApeBa K nepeuuHbie (GOpMbI MPOTEKA-
HHf MpoLecca 3BOJIIOLME Jo60oro Maciutaba B

npupone.

15.2. Bropuunbie popmMbi
dunorenesa

Cpenn BTOpHYHBIX OpM  (uiOTeHesa,
Mo-BHAHMOMY, TJIaBHHIE — KOHBEP2eHYUA W
napaniesusm.

Konseprenums — amo npoyecc ¢hopmu-
posarus cx00HO20 heHomunuueckozo 06-
AuKka ocobell 0syx Ul HECKOMLKUX 2pynil.
KoHBeprenuusi  (KOHBEPreHTHOE  pasBH-
THE) — OJIMH H3 APKHX (DEHOMEHOB B Pa3BHTHH
JKH3HH Ha 3emJe.

Ha puc. 15.2 nokasasb! THIB JIMCTHEB
IBYX TPyNn HepONCTBEHHLIX CEMEHCTB pacte-
HHH, >KHMBLIMX B Pas3HOe BpeMsi H Ha pasHbIX
MaTepHKax. YIHBHTEJIbHOE CXOACTBO B CTpOe-
HHH BO3HHKJIO IIPH «pPELUCHHH»® Da3HbBIMH dJH-
JIOT€HE THYECKHMH TPYInaMH OJIHHAKOBBIX «3a-
na4y». Knaccuyeckum npHMEPOM KOHBEPreHT-
HOTO Pa3BHTHSI B 300JI0THH CHMTAETCS] BO3HHK-
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HOBEHHE CXOOHBLIX (OPM Tesa y aKyJOBbIX
(nepBHYHOBOZIHEIE PBIObI), HXTHO3aBPOB H KH-
TOOOpa3HbIX (BTOPHYHOBOAHBIE PENTHIHH H
MJIEKOTHTAIOLIHE ).

He Bcerza mpocTo oTiH4YKTL KOHBEPreHT-
HO€ CXOICTBO OT CXOACTBA HAa OCHOBe oOuiero
MPOKCXOXKNeHHA. Tak, Hanpumep, 0 CepeiHHb
XX B. CYMTaNH, YTO CXOJACTBO 3akLEe06pa3HbiX
(Lagomorpha) ¢ HacTOSUMMH TIpbI3yHAMH
(Rodentia) ocHOBaHO Ha AHBEPreHUHH Tpymn
o1 oOuMxX npeakoB. Jluis cneuuanbHbie KOM-
IJIEKCHbIE HCCJIEIOBAHHS MO3BOJIKIH C YBEPeH-
HOCTbI0O OTHECTH 3aHLEeB, KPOJIMKOB, MHILYX B
0coOblit OTPSAL, OJIM3KHKIA NO MPOUCXOMIEHHUIO K
KOMBbITHBIM, @ He K HACTOfAILUMM TIpbI3yHAM.
Ceftyac sICHO, YTO CXOACTBO 3aiLE06pa3HbX C
rPbi3yHaMH KOHBEPreHTHOE, 2 He JHBEpreHT-
HOe.

KonBeprenuusi Kak ¢opma 3BOJIIOLMH
rpynI XapaktepHa Ajs 3BOJIIOUMOHHOTO Mpo-
uecca Ha JioO0M YPOBHE; MOXXHO HAHTH KOH-
BEPreHLMIO BUIOB PasHbiX CeMENCTB, OTPSIIOB,
HaKOHell, pa3sHbIX KJ1accoB (cxoacTBO Mo ¢op-
Me TeJla aKyJi, HMXTHO3aBPOB H JEJIb(HHOB).
ITpHMepoM KOHBEPreHTHOTrO Pa3BMTHS BHYTPH
OJIHOTO KJiacca MOXKET CJIY>KHTb BO3HMKHOBE-
HHE O[HMX M TeX e GHosoruyeckux ¢Gopm
«BOJIKOB», «MeJIBEJIEH», «KPOTOB» K T. M. Cpe-
¥ CyMYaThiX W IJIALEHTAPHBIX MJIEKOIKTAI0-
px. Bo3HHKHOBEHHE TacMaHMICKOro cymya-
toro Bonka (Thylacinus cynocephalus) wu
o6blkHOBeHHOrO BoJKa (Canis lupus) onpene-
JIeTCA CXONHLIM HaNpaBJeHHEM 3BOJIIOLIMOH-
HOrO Mpouecca uebiXx coo6uwecTs, B KOTOPLIX
Ha pa3HOi (PHIOTEHETHYECKOH OCHOBE BO3HH-
KalOT BHEILHE [OXOXHe, HO BHYTpPEHHE pas-
JHYHBle (OPMb!, 3aHHMAIOILHE CXOJIHbIE MECTa
B COOTBETCTBYIOIIHX 3KOCHCTEMaX.

IlpuMepoM KOHBEPreHUMH BHYTPH OTpsina
MOXKHO CYHTAaTh HE3aBHCHMOE BO3HHKHOBEHHE
6GHOJIOTHYECKOrO THMA «MPbIYHa» OTKPBITBIX
npocrpancts (puc. 15.3).

[1pu onpenenenun xapakrepa KOHBEPreH-
UMK CPaBHHBAEMBIX IPYNI OCHOBHLIM OCTAETCS
BOIPOC, HAaCKOJIbKO My6oko cxofcreo. Ilo
(popMe Tesa HXTHO33aBP MOXOXX HA AKyJly H
nenb¢hrHa, HO MO TaKUM CyLIECTBEHHBIM Hep-
TaM CTPOEHHMs, KaK CTPOEHHE KPOBEHOCHOH
CHCTEMBI, MYCKYJIATYpPhl, 4epPena, KOXKHOro I0-
KpOBa H T. [, 3TH TPynmbi NO3BOHOYHBIX Pa3-
suytbl. CXOACTBO MEXIy HHMH TOJIBKO BHEL-
Hee, NOBePXHOCTHOE, YTO MOJIHOCTBIO TIOATBEP-
XJaeTcsl OCOGEHHOCTBbIO CTPOEHHSI MOJIEKYJI



remorsiobuna u JIHK akynoBeix v kut006pas-
HbIX; Pa3/IHYHE MEXIy HHMH Ha 3TOM YpPOBHe
OYeHb ryyGoKoO.

Urak, koneepeeryua Hukozoa He boisa-
em eaybokod (B OTJIMYKE OT CXOJCTBA, OCHO-
BAHHOr0 Ha (PUIOreHEeTHYECKOM PpOICTBE).
MOXXHO CKazaTb, YTO KOHBepeeHyUus — 3mo
cxodcmeo, obycarosrenHoe MaKosvm aHa-
NO2UMHBLX, G He 2OMONOSUMHbLX CIpPYKmyp
(cm. Tarke rn. 6).

CsoeoGpa3Hoi (OpMOH KOHBEPreHTHOTO
Pa3sBHTHA MOXXKET pacCMaTpHBaTbCH mapane-
JM3M — gopmuposarue cxo00H020 heHomU-
nuveckoeo obauka nepeoHavaIbHO ousep-
euposasuiuMy U eeHemuvecKu O6auKumMu
epynnamu. Knaccuyeckum npumMepoM napar-
JIeTbHOTO PA3BHTHS CYHTaeTCs  (DHUIIOreHHs
JIBYX TPYNI KOMBITHBIX MIEKOMHTAIOWMX: JIH-
rontepH (Lifopterna) B IOxmHoi Amepuke H
napHokonbiTHeIX ( Perissodactyla) B Apktoree.
B 3tux ¢unoreneTuyeckux BermsX, Gepyumx
HAYaJl0 OT MATHMANBIX MPEAKOB THMA (heHAKO-
nyca (Phenacodus), npoHcXoauso cokpaLle-
HHE YHC/IA MNajbleB U NepexXok K MasblexoxK-
JIEHHIO KaK NpHCNocoCNeHHe K XKH3HH Ha OT-
KpbITOM npocTpaHcTee (cm. puc. 6.4). B sTtom
npuMepe CXOAHbIE (HO He 3aBHCHMBIE ) H3MEHE -
HUsI TPYINN MPOUCXOMAT HA €AUHOH reHeTHye-
CKOH OCHOBe. DTO MpPHMEP CUHXPOHHOZ20 na-
pasneausma, T. €. HE3aBUCHMOIO pasBHTHSA B
CXONHOM HamnpaB/ieHHH OHOBPEMEHHO Cylue-
CTBYIOLIHX POACTBEHHBIX rpynm. ['opasno yaue
NaneoHTO/IOTHS IaeT NMPHMEPhl ACUHXPOHHO20
napainesu3ma, T. €. He3aBHCHMOro npuoope-
TEHHSI CXOAHBIX YepT (PUIOreHeTHYECKH GIH3-
KHMH TpPyNNamH, HO JXUBYLUHMH B pa3Hoe Bpe-
ms. [TpMepoM MOXKET CIY»KHMTb pa3BHTHE cab-
Jie3y6oCTH y MpeACTaBUTENICH pa3HbIX Monce-
MeHCTB Kowauskx (puc. 15.4); cabnezybocThb
BO3HHKana B cTBojie koulaybkx (Felidae) mo
KpanHelH Mepe yetblpexKabl B ABYX HE3aBHCH-
MbIX CTBOJI2X.

MO>XHO NpUBECTH apyrde MpUMepbl Mna-
pajiiesIu3Ma B 3BOJIIOLIMH KaK XKHBOTHOIO, Tak
H pacTuTesibHOro Mupa. CxemMaTHyecky conoc-
TaBJeHHe FIBJEHHH (DHNETHYECKOH 3BOJIIOLMH,
KOHBEPreHIMH, Napainenu3Ma H JIHBepreHLHH
nokasaHo Ha puc. 15.5. MoxHO caenarb Bbi-
BOJL, YTO A1s1 onpenenenusi hopmel hunorenesa
rpynnb! HeOOGXOHMO COMOCTABHTL MyTh Pa3BH-
THs rpynnel (ee dhHnoreHes) 3a onpeneseHHbIiA
NePHOJ 3BOJIIOLMH C YPOBHEM CXOJICTBA M Pa3-
Junsi (PeHOTHNOB 0CO6€eH, NMpeaCcTaBJsIOIIHX
U3yyaemble TPyMMbl.
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P uc. 15.2. KoHBepreHTHOE CXOACTBO CTPOEHHS NH-
CTBEB y pacTenHil: A — naneo3ofickHe rjocconTe-
prael Muanu u HOxknoit Adpuku; b — Tpuacosbie
wrkajgosble I'pernanavu (13 C.B. Meiiena, 1972)

AR
&2

Puc. 15.3. INpumep xoxeeprexuu no dhopme Tea
Yy MNEKOMHTAIOUMX: BOSHUKHOBEHHE GHOJIOMHYECKO-
ro TMna «MNpbifyHa» B pasHbiX (HPHNOreHeTHYECKHX
rpynnax: A — keurypy (Macropus agilis); 5 — na-
ceKoMosiHbI npuiryHuuKk (Macroscelides rozeti);
B — nonyoGesbsina ponronst (Tarsius tarsius);
I — rpuisyn  tyulkawuwk (Jaculus  jaculus);
H — xadpckuit nonrovor (Pedetes cafer) (u3
. Xepan, 1986)

15.3. NnaBHble HanpaBneHus
3BONIOLMM

MayyeHne OCOOGEHHOCTEH pa3BHTHA OT-
[EJIbHBIX CTBOJIOB (DHIIOrE€HETHYECKOTO J[iPeBa
TNOK23biBaeT CYLUECTBOBAHHE [BYX IVIABHLIX HA-
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Puc. 15.4. [pumep napannenn3mMos B 3BONIOLMM: pa3BHTHe cabne3y6ocTH y KPyNHbIX Kollek. A — maxaii-
pon (Hoplophoneus), onvrouet, b — nxecabnesy6as Hactosulan Kowka (Diniclis), cywecTsoBaBLLas B TO
e Bpemsi; B — BO3HHKLIMIl B nojceMelicTse MaxaliponoBeix yepes 20—30 mns net Smilodon; I' — nnei-
cToLeHOBI cabnesy6uiit Turp (Pseudoaelurus) w3 ceMmefictBa HacTofLUKMX Kowek (3 A. Pomepa, 1968)

NpaBeHHKit 3BOMOLKK QHIYMOB B KOHKPETHOIH
cpee OOHTaHHS:

1. Aanozenes' — passurue  Tpymnebl
eHYMPYU 00HOI adanmueHol 30H6] C BO3-
HHKHOBEHHeM 6/IH3KHX (DOPM, PA3IHYAIOLLHXCS
ajanTauMaMH ofHoro maciurtaba.

'Ot rpey. allos — npyroii, uxoit. Hapsay ¢
TEPMUHOM «anjoreHes» AN 0OO3HAYEHHS TaKOro
npouecca pa3BUTHA Ipynnbl ynotpeGnsoTCs TePMH-
Hbl «adanmusras paduayua», «uduoadanma-
yus», «karadoeenes» (cMm. ra. 13).

? ANanTHBHAs 30HAa — KOMINEKC 3IKOJNOFHYE-
CKMX YCJOBHH, NPeACTaBNAIOLMX BO3MOXHYKO Cpesy
YKHM3HH 71 IAHHO# rPynnbl opraHusmoB. ['paHuLamu
a1anTUBHON 30HBI CJYXAT KpaHHUe BapUaHThbl (PH3H-
KO-reorpagu4eckux 4 GHONOrHYECKHX YCNOBHH, NpH
KOTOpGIX OnpejeneHHas rpynna MOXeT cyllecTBO-
Batb (JDk. I'. Cumncon).
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2. ApozeHe3' — pasBuTHe TPyMMbi C Cy-
IECTBEHHBIM pacwiuperuesm adanmusHol
30HbL U C BbIXOJIOM B IPYrHe MPHPOIHbIE 30Hb!
B pe3ynbrate MNPUHOOpeTeHHsi TpymnmnoH Ka-
KHX-TO KpYIHBIX, paHee OTCyTCTBOBaBLIHX
MPHCIIOCOBNEHHH.

AJjioreHe3 MPOHCXOAMT Ha OCHOBE OOLIHX
0COGEHHOCTEH CTPOeHHs H (YHKLUHOHHPOBaHHS
OPraHM3MOB — YJICHOB TPYnNIbi, CTABSILUMX HX
B MPHMEPHO OIMHAKOBLIC OTHOLLEHHA C JaBJle-
HHEM cpejibl. PasBuTHe rpynmsi B npezenax ta-
KOi aJanTHBHONH 30HbI MOXET MPOAOJKATHCA
[JIATENbHBIA MEPHOJl, OTPaHHYEHHBIH CPOKOM
CYUIECTBOBAHHS BCe aJanTHBHOH 30HBHI.

' Ot rpeu. airo — noauumats. [lns o6o3nave-
HUSL STOFO THMA BOJIOLMH B JHTEPATYPE HCMOJbL3Y-
IOTCS TAKKE TEPMUHBI «apomopdo3», «aHazeHe3»
(cm. rn. 13).
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Puc. 15.5. Cxema KOHBEpreHTHOrO (B — CHHXpOHHOrO, " — acHHXpOHHOro), napannenstoro (X), ansep-
rentsoro (5) pasutHs rpynn u (uneTHyeckoil 3sontound (A). Buaxo, uTo napannenusm Moxet GbiTbh onpe-
JileNlel Kak KOHBEPreHTHOe CXONCTBO, BO3HHKLUEE HAa OCHOBE JIMBEPreHLMu (opur.)

a, b, ... mn — pasHble NPH3HEKH.

Annorenes nabnionaercs B JiioOO# rpynmne.
Ha npumMepe oTpsila HACEKOMOSIHLIX, B KOTO-
poM 00pasyeTcs MHOXX€CTBO KH3HEHHbIX
$hOpM, MOXKHO HJIOCTPHPOBATh HarpaBJeHHE
3BOJIIOLKK M0 NyTH anjioreHesa (puc. 15.6).

[lpy BblIENIEHHH aJJIOreHe3a Kak Tuna
pa3BUTHsA TPYNMb! MPHHUMITHANEH HE €ro Mac-
wtab (koTopuii MOXeT ObiTb W Ha YpOBHE
pona, ¥ Ha ypoBHe CeMeiicTBa, OTpsifa H T. 1.),
a XapakTep Pa3BHTHs HOYEPHHX (PHIOreHeTH-
YeCKHX TpyM; B CJlyyae ajjioreHesa OHH pas-
JIMYAKOTCA afaMTauMaMK O0HO20 U MO020 Hee
YpOBHA, ONpPEJENSIOIMMH ClelHanu3aLHio B
JIaHHOH alanTHBHOM 30HE WK ee YacTH. Takune
ajlanTallK Ha3bBAOTCA wduoadanmayuamu
WIH aaromopgosamu.

Annorenes CBfi3aH C HEKOTOPOH ClELH-
aNnbHOM ajanTauuel Kaxaon H3 (uIOreHeTH-
yeckuX (JopM K KaKHM-TO ONpelesieHHbIM YC-
JIOBHSIM BHYTPH alalTHBHOK 30HbL. KlHorna Ta-
Kasi a[lanTauys 3axX0MT CTOMb JANeKo, YTo ro-
BOPAT O ClElHaNH3auHH KaK CaMOCTOSTeNb-

HOM THMe pa3BuTHs rpynnbl. Cneyuaausa-
yus — amo KpadHul 8apuaHm airozeHe-
3a, cBA3AHHLLL C npucnocobreruem epynnol
K O4eHb Y3KUM YCAOBUAM CYUECMB08aHUA
(cyacerue adanmueHol 30HbL).

Crenenb crneuManH3auMH BHAIOB MOXKET
6biTh paznuuna: rybokas CrnelHan|3aums 3a-
TParuBaeT KOMIUIEKC BaXKHbIX MPH3HAKOB, TO-
rIa KaK YacTHYHas — JIMllb OTAeJbHbIE MpH-
3naku. CrienManu3anms OTAe/IbHBIX OpraHoB (a
HE OPraHM3Ma B LIeJIOM) He MeluaeT NajlbHeH-
L1eit 3BOJIIOLKH B IPyrHX Hanpasienusx. C us-
MEHEHHEM Cpeflbl OPraHbl, He Mo/iBepraBilinecs
CrienManu3auyt, MoryT GoelTb BHOBL NMpeobpa-
30BaHb! (cM. 1. 14). ‘

CBoeoOpa3HbIM TMyTeM JIHKBHIALIKH CIie-
LUManM3alky B Npouecce 3BOJIOUHH fIBJAETCS
Nepexojl K Heomeruy, CB3aHHbIH C BbINaje-
HHEM KOHeYHbIX (a3 oHTorenesa (cm. ri. 14).

Aporenes. Kak csugeTensCTByeT naneoH-
TONOTHYECKas JIETOIMHCh, H3 OIHOH MPHPONHOH
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Puc. 15.6. Annorenes B oTpsiie HaCEKOMOSUIHBIX MNEKONHTaIOWMX. Fazemnoie hopmer: A — NPLITYHYHK
(Macroscelides); b — 3emnepoiika (Sorex); B — ex (Hemiechinus), 3eMHoBontble dopMbl: [~ — KyTopa
(Neomys), I — sblaposas 3emnepoiika (Potamogale), E — sbixyxons (Desmana); nodsemHoporouyue
gopmer: K — xpot (Talpa); 3 — 3narokpot (Chrysochloris) (w3 C.Y. Crporanosa, 1957)

30HbI B APYryl0 OObLIMHO MONAajaloT JHIUbL OT-
IieJIbHble, CPaBHHTEJIBHO HeMHOIOYHC/IEHHLIE
rpynmnbl. ITOT MEPEXo]l, Ha3biBaeMbli aporeHe-
30M, O6BIYHO OCYLIECTRJISIETCA CO CPABHHTENb-
HO 6OJIbLIOH CKOPOCTBIO: HAa MyTH aporeHe3a
MHOTHe TPOMEXYTOUHbIE rpyMNMbl THOHYT B
«HHTEP30HANBHBIX» MMPOMEXYTKaxX, He JOCTHI-
HyB HOBbix 30H. Ho Ta BeTBb, KOTOpas nonaaa-
€T B HOBYIO NPHPOAHYI0 30Hy, BCTYNaeT Ha
MyTb IUMPOKOro aiyoreHe3a. CxemMaTHYECKH
3TOT npollecc H3oOpaxkeH Ha puc. 15.7. Kpyn-
Hble, NPUHYUNUAAbHble adanmayul, npuso-
dsawjue epynny Ha nyme apoceHe3a, Ha3bl-
satomcesn apomopgozamu (A.H. CeseplLos).
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B kauectBe npumMepa aporeHesa CpaBHu-
TeNbHO Hebonbloro Maciuraba MOXKHO pac-
CMAaTpHBaTh BO3HHKHOBEHHE H pPacLBeT Kjacca
nTuLl. [1poHHKHYTb B OnpeneieHHyI0 afanTHB-
HYI0 (MPHPOAHYIO) 30HY MPENKH COBPEMEHHBIX
NTHL, MOIVIH JIHLb 6J1arojapsi BO3HHKHOBEHHIO
KpPbIJ1a KaK Oprasa roJfiera, 4eTbipexkaMmepHoro
cepaua, pasBHTHIO OTIEJIOB MO3ra, KOOPIHMHH-
PyIOLUMX OBHXKEHHA B BO3MYXe, TEMJIOKPOBHO-
cTH. Bce 3TH u3MeHeHHs: B CTPOEHHH U (DYHK-
LMOHHPOBAHUH W (PHBENH KaKHe-TO IpyMIibl
TPHACOBLIX IMHO3aBPOB K aporeHesy. [pucro-
co6JleHHs1 XK€ COBPEMEHHbIX MyCThIHHLIX, Jiec-
HbIX, BOJONJIABAIOLUMX U FOPHBIX MTHLL OTpese-
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Puc. 15.7. Cxema pa3suTHsi TPyNNbl B HanpasJeHHH ajJioreHe3a BHYTDH aJaNTHBHOH 30HLI M aporeHe-
33 — C BBIXOJIOM B HOBYK) aflalTHBHYIO 30HY: BOSHHKHOBEHHe KHCTerepblX, ampuOui, penmunui (o A.H.

Cesepuosy, 1937)

JISIIOTCS BO3HHKHOBEHHEM 60J1e€ 4aCTHBIX 0CO-
6entocreil — aa1omopdo308, a THI IBOJIO-
LMK BHYTPH Kaacca MTHIL f0JKeH ObITh ornpe-
IIeJICH KaK aJlJIOreHes.

B 3BOJIIOLMH pacTeHHil BO3HHKHOBEHMHE
MPOBOLALLEH COCYAHCTOH CHCTEMBI, 3TIHIePMBI,
YCTBHIL, a TAKXKE CeMs3a4aTKOB H IMbUIbLEBOH
TPyOKH HMeJIO 3HaYeHHe JIIsl 3aBOEBAHHSI CYLLH
BLICIUUMH pacTeHHsMH (cM. . 5). Bee 311 H3-
MeHeHHsi, 0e3 COMHeHHsi,— apoMopdo3bl, a
THIT 3BOJIIOLIHH — aporeHes.

DBOJIOLMA HE BCErza MAET Mo MyTH ycC-
JoxxHeHHs1. MHorma aporeHes, BemylUHil K 3a-
HATHIO HOBOH aJanTHBHOH 30HbI, MOXET ObITh
OCyLUeCTBJIEH Ha OCHOBe BO3HHKHOBeHHs 60-
Jiee MpoCTOro Crpoenusi — mopgogusuonro-
euveckoll deeenepayuu — peepecca.

PaccmoTpHM  HeKoTOpble  XapaKTepHble
npumepsl. [lepexon k napasutHueckomy obpa-
3y KH3HH [/1l MHOTOK/ETOYHbIX OPraHH3MOB
CBSI3aH C PE3KHM YIPOLIEHHEeM CTPOEHHS,
BIUIOTb O MOTEPH LIeNbIX CHCTEM OPraHoB H
CTPYKTYp, T. €. ¢ MOPhO(PH3HONOIHYECKOH e~
rpagauueii. [lapasuTHyeckre (OpPMBI COCTaB-
NS0T He MeHee 5% oOT 06LIEro YKuC/ia COBpe-
MEHHBIX BHJOB >KHBOTHbIX: LeJlble THIbl H
Knacchl 6€Cro3BOHOUHBIX MOJHOCTBIO CBSI3aHbl
C NapasuTHYECKMM 00Pa30M >KH3HHK.

B npupone cyecTByeT Ba OCHOBHBLIX Ha-
MpaBsieHHs] 3BOJIOLMH: Pa3BUTHE TPyNbl (10
MyTH aporeHe3a W pasBUTHE IPyNibl MO MyTH

anjioreHe3a. DTH MyTH TECHO CBSI3aHbI, nepe-
XOAAT OAWH B APYroM, INMOCTOSHHO Yepeiysich.
Jlpyruie HanpapieHus 3BOJIIOLHH (CrielHalH3a-
LMs1 0 perpecc), Mo CylecTBy, MOFyT paccmar-
pHBaTbCA KaK 4aCTHbie CIyyaH aporeHesa H
annorexesa'.

Cnemyer OTMETHTb, YTO H apomopdosot
(onpepensioLiye aporeHe3 rpyrnnel) H aaio-
Mopho3ol (onpenensiionye ajlnoreHe3 rpyn-
Mbl) BCErAa BO3HHUKAIOT KaK OObIYHbIC ajarnTa-
LUMH B KOHKpeTHOH cpene oburanMs. JIHiub B
6y/yLUeM BbISICHHTCS, 4TO O[HH H3 HHX OKa3a-
JIUCh TMEepCNeKTHBHBIMH H o6ecrnednBaOLHMH
nepexoll B HHYIO aJanTHBRYIO 30HY (apomop-
co3amMH), a Opyrve — MeHee MepPCrneKTHBHbI-
MH, XOTSl H 3((eKTHBHBIMH MPHCITOCOOJIeHHS -
MH FPYNIbl B MTPEXKHUX YCA0BHSX (anoMopdo-
3aMH).

' B pa6orax A.H. Cesepuosa ¥ HM.H. IlImans-
rayseHa [oApo6GHO PacCMaTpHBAIOTCS TakHe Ha-
npasnieHHsi 3BOJIOLHH, KaK TesoMopdo3, rurnepmop-
¢o3, katamopdo3 H runomopcos. B cospemeHHbIX
3BOJIOLIHOHHLIX CBOMIKaX (CM., HanpsxMmep, paGoTbl
Jix. Cumncona, ®.I'. Jlo€pxaHckoro, B. I'panra,
3. Maiipa, I1. dpauxa, Pp. Adisiner, [x. Maitnapna
Cwmura, M. Pupan, 1. Pauna, C. Crenpau, H.B. Tu-
moteeBa-Pecosckoro, JI.II. Tarapunosa, M.A.
Inwkuna, H.H. Boponuosa, B.A. Kpacunosa,
AJl. TaxtamxsaHa, B. XeHHHHra W MHOTMX OPYrHX
BHJHBIX 3BOJIOLHOHHCTOB) Takoe NpoGHOEe Bblaere-
HHE HamnpaeleHHH MaKpO3IBONIOUHH HE HaXOAHT
Pa3BHTHA.
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15.4. lNpoucxoxpeHne uepapxmu
dunoreHeTMHEecKuX rpynn

K3 onHoro HCxomHOro BHIA MOTYT BO3HHK-
HYTb HECKOJIbKO, COCTABJSIIOLLMX TECHBIH My-
yoK (popM (poa), KOTOPHIE B CBOIO Ouepesib MO-
ryt 6biTh 06beaHHEeHbl B Gonee obLHii i Gonee
CJIOXKHBIF  CTBOJl — CEMeHCTBO;  OT/eJIbHbIE
CTBOJIbI ceMelCcTB — B eule Gonee KpyrHble
(oTpsibl, Knacchl, THIMbI) KOHIIOMEpaThl BH-
JIOB, CBSA32HHLIX OOULHOCTBIO MPOHCXONIEHHS H
CXOIHBIMH YepTamH cTpoeHHst. Tak BO3HHMKaeT
Hepapxuyeckasi CHCTeMa TAKCOHOB, OTPaXKalo-
1iaf B3aHMOOTHOLLUEHHs] BHIOB B Tpolecce
ssoJiouuH. Ilpu 3tom pog, cemeficTBo, OTpsiH,
K/1acc, THIT H LIAPCTBO MPEACTABSIIOT peabHo-
CTH COBEPLIEHHO JIPYroro KayecrBa, HEXeJH
BULL. [[lerocmuocme makcoros bicuiux par-
208 onpedensemcss He TeHEeTHUECKOH HHTe-
rpauyei OTAeNbHBIX COCTABJSIOLHMX HX €IHHHIL
(nomynsiumii), Kak 3T0 HAGMIONAETCS] BHYTPH
BH/A, a eQUHCIMBOM « HAAHA CIMPOEHUA Y, OC-
HOBAHHbIM HA ODWHOCTMU NPOUCXOHOEHUA.

Yyer npunyuna uepapxuyHocmu Nno3eo-
JISleT TOCTPOHTb @uaroeeHemuyeckoe Opeso
(2. I'ekkens, 1866), orpakaiouiee peanbHbie
MyTH MPOTEKAHHS IBOJIOLMOHHOIO MpoLecca.
KoHeuHo, BbisiCHEHHE xapakTepa B3aHMOOTHO-
LIEHHS TeX WJH HHbIX BHIOB H OTHECEHHE HX B
pasHble pozbl HIH ceMeliCTBA YacTO OKa3biBa-
ercs CoXKHOM rpobsiemol (oco6eHHO cpenu
MEeHee H3yYeHHBIX MMPOKAPHOTHBIX hopM).

OnpenenexHylo sICHOCTb B TMOCTPOEHHE
HepPapXH4yeCKOH CHCTEMbl TAKCOHOB BHOCST
Pa3pbiBbl, MPOMEXYTKH MEXIy rpynmamMu BH-
noB. Ho pa3peiBbl MOryT BO3HHKAaTb Pa3HbIMH
crocob6amu. OHH MOryT, ¢ OHHOH CTOPOHBI,
ObITb HCTHHHBIMM H OTPaXaTb 6ojlee paHHee
Hnu 6oJiee nosfHee OTeJIeHHe CPaBHHBaeMO¥
rpynnei OT OOLIEro CTBOJA MPENKoB, C APYrow
CTOPOHDI, ObITh CleACTBHEM He GoJlee PaHHEro

OTXOXICHHs, @ BbIMHPAHMS [MPOMEXYTOYHbIX
copm (puc. 15.8). M B ToMm 1 B npyrom cayua-
SIX CHCTEMaTHK HMeeT MnpaBo 0ObeNHHHTb 60-
Jiee ONH3KHE 10 CTPOEHHIO BHILI B €IHHBIM
pon. Ho 3BosolHOHHOE «comeprkaHue» TaKHx
POIOB PazNMyHO. 3TO OTHOCHTCA H K APYrHM
TAKCOHAM, KOTOPbIe TaKKe MOIyT HMeTb pas-
HOE 3BOJIIOLHOHHOE «coflepxkaHue». K 3tomy
o6cToATeNbCTBY n00aBAsIeTCS M TO, YTO «CO-
Jep>Kanue» TAKCOHOMHYECKHX HalBHIOBbLIX
TPyNn MOXeT JOCTATOYHO PEe3KO Pa3/IHYaThCs
B Pa3HbIX KPYMHBLIX rPyNnnax, HarpuMep OTpsit
NTHL, He BIOJIHE 3KBHBAJNEHTEH OTPsily Hace-
KOMbIX, MJICKOIHTAIOLUHX HIH MOPSIIKAM BbIC-
LIHX pacTeHHH.

B cBsi3aH ¢ pasBHTHEM METONOB MOJIEKY-
JISIpHOHM OHOJIOrHH BHISIBUJIHCh  HHTEPECHbIe
BO3MOXKHOCTH 151 6oJiee 06'bEKTHBHOIO BbIJIE-
JIeHHs] MepapxHH TakKCOHOB. Tak, HampHMmep,
cretrHIHOCTb FeHETHYECKOH MPorpaMmMbl Ka-
JKIOr0 OPraHH3Ma MOXKeT ONMpeneNsiThbCs [10-
C/Ie[IOBAaTENILHOCTBIO  3BEHbEB B LIEMH
JIHK — nykneotunoB. Yem OGosiee CXOmHbI
(romonoruunnt) nochenoBarenbHoctH  JIHK,
TeM Ooslee GIM3KOE POACTBO CBA3LIBAET Opra-
HH3Mbl. B mMonekysisipHod OHosoruu paspao-
TaHbl MeTOAbl KOJHYECTBEHHOH OLEHKH Ipo-
uenta romonoruii B JIHK — meton «moneky-
JISipHOM ru6puau3aLmMu» (cMm. . 6). Tak, ecau
HanuyHe romonoruii B JIHK cpenu niopedt npu-
uats 3a 100%, 1o B JIHK uenoseka M 1umMm-
nanze 6ynet okono 92% romonoruii. He Bce
3HAYeHHsl rOMOJIOTHil BCTPEYAIOTCsl ¢ OMHAKO-
BOH 4acTOTOH.

Ha puc. 15.9 uzob6parkeHa JHCKPETHOCTb
CTerneHel poAcCTBa y MO3BOHOYHBIX XHBOTHLIX,
onpejeJieHHasi METOJOM MOJIEKY.JIsipHOH rHOpH-
mmzauud JIHK. HanGonee HU3KHiT NpoLeHT ro-
moJioruii xapakrepusyer JIHK npencrasute-
Jiefi pas3Hbix KI1acCcoB, TaKHX, KaK MOTHLbI, Mpe-
CMbIKaKOLpecs, pbibbl H ampubud (5—15%

A _ bw B

T E

- LS - ‘\\

P uc. 15.8. Bapuantel (A—E) o6benvHenns OIHHX ¥ TeX e BUIOB B POl B 3aBHCHMOCTH OT BbIMHDaHHUs
OTAeNbHBIX BHAOB. [TyHKTHpOM Noka3aHbl BhIMepiuke hopMbl (OpHr.)
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romogtoruit). Ot 15 no 45% romonoruii B JIHK
oBHapy>KHBaeTcsi y TNpencTaBurTeneil pasHbix
OTPSUIOB BHYTPH onworo kiacca, 50—75% y
nipescTaBHTeiell Pa3HbIX CeMEHCTB BHYTPH OfI-
Horo orpsna. Ecam ke cpaBHHBaeMbie (hopMbl
OTHOCSTCS K onHOMy cemefictsy, B HX JIHK ot
75 no 100% romonoruii. CxomHble KapTHHbI
pacnipenesienusi o6Hapykerbl B JIHK 6akre-
pHil M BBICILHX PACTEHHIi, OHAKO LH(PbI TaMm
coBceM fipyrue (pon 6aKTepHi M0 roMOJIOrHaAM
JIHK cootBeTcTBYeT OTPSAy, 4 TO H Kjaccy 110-
3BOHOYHBIX). MozenupoBanHe rnpoliiecca nore-
pu romosioru#t B ITHK va 2BM nokasano, uro
nono6Hbleé MHONOBEPLUHHHBIE pacrnpejeseHus]
MOTYT BO3HHKATh JHIIb B TOM CJlyyae, €ClH
3BOJIIOLIMA WIeT «rno JlapeuHy» — myTem OT-
60pa KaKHX-TO BaPHAHTOB C BbIMHPaHHEM ITPO-
mexcyTouHbIX (opm (B.B. Menwyrkun). Cpas-
Henue ocob6enHocreil JIHK okasuiBaetcs nep-
CMEKTHBHBIM Jiisi YTOYHEHHsl (PHIOreHeTHYE-
CKHMX HEPApPXHYECKHX CHCTEM, MOCTPOEHHBIX
K/1aCCHYECKHMH METOZaMH.

OpHoit M3 rNaBHBIX MPHYHH BO3HHKHOBE-
HUSI HEepPapXHYeCKOH CHCTeMbl TAaKCOHOB OKa-
3bIBAETCA PasHasi CKOPOCTb NMPOTEKaHHsl Npo-
Lecca 3BOJIOLMH rpynm (cMm. HHXKe). B omHux
" YCJOBHSIX M B OfHHX IPyMIax BO3HHKJIO MHO-
»K€CTBO BHJIOB, KOTOpbIe ObICTPO arghepeHLt-
poBanKch, AUBEPrHpOBaIH M [aBajli Hayano
ny4kam HOBbix ¢opm. Jlpyrue rpynmnbl passu-
Ba/HCb MEMIEHHO, COXpaHAs apxaHyeckue
yepThl (raTTepHsi — €AHHCTBEHHbIH BHI, Npesl-
CTABASIOLIMH HbiHE UEJbi MOAKIAcC PentH-
JIMH, ¥ rHHKIO — MpeacTaBHTeNb LEJIOro Mo-
psiKa B LiapcTBe pacTenwil). B obLuem crenexb
pa3nuuMi Mexay BHIAMH MPOMNOpPLHOHA/IbHA
3BOJIIOIIHOHHOMY BpEMEeHH JHBepreHLHH U 60-
Jlee CTapbie «y3Jbl AWBEPreHUHH» COOTBETCT-
BYIOT pas/iesieHHI0 60Jiee BbICOKHX CHCTEMATH-
yecKHX KaTeropuii. 310 BHOCHT 6oJiee HJIH Me-
Hee SICHbIH HepapXHYECKHH IMPHHLIKIT B CHCTe-
My OpPraHH3MOB.

15.5. Temnbl aponouuK rpynn

SBOJIOLMA KaK MpaHMo3Hbil MpoLece Ha-
MeHeHHs] OPraHHIeckoro MHpa 3eMH Xapak-
TE€PHU3YeTCs ONpe/leSleHHbIMH BPEMEHHbIMH Na-
pamerpamu. Ckopocime (memn) — o0Ha u3
camolx BamHulx ocobenHocmel npoyecca
sgoatoyuu B UenoM. BrissicHeHHE KOHKDETHOI
CKOPOCTH 3BOJIOLMOHHOrO H3MEHEHHs! rpymnn
YaCTO BAXKHO ¥ [/1s1 PellieHHs YHCTO MPaKTHUE-

20

Yucno HabmoneHmni
(==]

0 50 100
% romonoruit B JHK

Puc. 15.9. JIucKpeTHOCTL CTeneHed POACTBA No-
3BOHOYHBIX. YpoBHM oTpsiga ([), cemefictso (2),
pona (3), suza (4) (puc. B.M. Mennnkosa). Cm.
Tawke puc. 6.29

CKHX 3a/ay, HarpPHMEp, CBfI3aHHBIX C BO3HHK-
HOBEHHEM M PacrpoCTpPaHeHHeM HOBbIX 6osie3-
HETBOPHbIX MHKPOOPraHH3MOB, MOSIBEHHEM
PE3HCTEHTHOCTH HACEKOMBIX K HHCEKTHLHZAAM

H Jp.
B 3sonioupn 6onbliee 3HaueHHe HMeeT He
abCcoNOTHO, AacCTPOHOMHMYECKOE, BpeMsl, a

ypcao nokonenuil. I1puunHbl 3TOro OymyT ro-
HSATHbI, €C/IH BCNOMHHTB, YTO MEXAHU3M B03-
HUKHOBeHUA adanmayuil c600Umces, no cy-
wecmsy, K U3MeHeHuo KoHyenmpayuu an-
Aenell 8 nonyasyuu 8 upede nokoseHuil (cM.
rn. 11). OmHako ansi MHOTHX HCKOMaeMbiX
(hopM MbI He MOXKEM C [I0CTATOUHOH TOYHOCTBIO
OLIEHHMBATh CKOPOCTb HX IBOJIIOLIHH YHCJIOM I10-
koneuuit. [To3TOMYy, HeCMOTPsi Ha HEKOPPEKT-
HOCTb ACTPOHOMHYECKOIO BPEMEHH JUisi Xapak-
TEPHCTHKH TEMIOB 3BOJIOLMH, TMPHXOAMTCS
MOJb30BATHCA H 3THM IMapPaMETPOM.

CyluecTByeT W Apyroii Noaxon s onpene-
JIEHHs1 TeMMa 3BOJIOLMH IPyNIbl — y4eT CKO-
POCTH CMEHbl BHIOB (TOuHee — ¢hpampuil) B
omHoM unoreneTHyeckom psay ([bx. Cumn-
COH).

[po6aema BbIGOpa KpHTEPHEB CKOPOCTH
asooury. OnpeneniTb CKOPOCTb 3BOJIOLHH
He Bcerpa rnpocto. [1pu paccMOTpPeHHH TEMITOB
3BOJIIOLMH YACTO HMEIOT B BUIY H3MEHEHHE He
TOJILKO LleNkIX IPyIin, HO H OTAeJILHbIX IMpH3Ha-
KOB. XOTs1 HF3MEHEHHS IPyIn OCHOBAHbLI HA OH-
toreHetHyeckux auddeperuupoBKax (Ha no-
SIBJICHHH H PA3BHTHH OTAEJBHBIX MPH3HAKOB B
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OHTOreHese ocobei, cM. . 14), Bce xe 3TH
npo6Jsiemb! pas3yiHyHbL; NpobneMa CKOPOCTH H3-
MEHEHHs] OTAEJbHBIX NMPH3HAKOB NO/KHA pac-
CMaTPHBaTbCA BMECTe C [PYrHMH 0COGEeHHO-
CTAMH 3BOJIIOLMH OPraHoB H yHKUH# (CM. .
16).

TeoperHyecky CKOPOCTb 3BOJIIOLHMH BHA
MO>KHO OIpee/IMTb 10 TeMITy ero H3MeHEHHs] B
xone uneTHueckol 3poniouuu. Ho kak uame-
PHTb 3TOT TeMmn? BeposiTHO, TaKHM MepHJIoM
MOIJIO Obl ObiTh YHCIO 3JIeMEHTaPHBIX IBOJIIO-
LIMOHHBIX SIBNIEHKH (cM. 1. 8) B pacueTe Ha ro-
KOJIEHHE, a 3aTéM YHCJIO BO3HHKLIMX 32 onpe-
JeJileHHOe BpeMs (4HMCJIO MOKOJIEHHI) ajanTa-
uui. OaHako NMoKa NMPaKTHYECKH ONpPeneNHThb
Ha3BaHHble NMapamMeTpbl BPsi JIH BO3MOXKHO J1s]
Joboit rpynnel. ['opasno ynoGuee onpenenvtsb
TEMI 3BOJIIOLHH I'PYNiibl M0 YHCJY BO3HHKAIO-
IHX BHAOB 32 ONpeleNleHHOe BPEMSi.

Temnul ¢opmoobpazosanusa. Matepuarn,
HAaKOIJIEHHbIH B HACTOsILee Bpemsi B 6OTaHHKe
M 300JIOI'HH, MO3BOJISIET YCTAHOBHTb JIBA pa3-
HbIX IO BpeMeHH croco6a BuI006Pa30BaHMSI:
«BHE3aMHbLIH» M «rocTeneHHblii». Paccmot-
PHM HECKOJIbKO MPHMEPOB.

Buesannoe eupooGpasosanme CBf3aHO C
OLICTPO#1 NMepecTpoHKOM BCero reHoma, HarnpH-
Mep npH nonunnouaud. M3BectHo, 4to BO3-
HHKHOBEHHE TOJIMIVIOWHOIO OpraHuamMa Ipo-

HCXOJIUT B TEYEHHE CYHUTAHHLIX MHHYT. BO3HMK-
1as MoJIMIIoNAHasi 0coOb reHeTHYECKH M30-
JIHpOBaHa OT BCEeX OCTaJbHLIX Ocobell BHAA.
Yacro nonunnougnbie 0co6H OKasbIBAKOTCS
foJiee yCTOMYMBBLIMH T10 OTHOLIEHHIO K feHCT-
BHIO 3KCTPeMaslbHbIX (hakTOPOB BHEILHEH cpe-
Ibl H IOJYYal0T LIHPOKOE PacrpoCcTpaHEHHe B
YCJIOBHSIX, FI€ poaHTenbeKasi GopMa He BhIKH-
BaeT. Takum 06pa3om, HOBHIE OCOOH, pernpo-
OYyKTHBHO H3OJMPOBAHHBIE OT OCTAJIbHLIX 0CO-
Oell B MOMyJISILMK, MOTYT BO3HHKHYTb 33 OfIHO
nokosienHe. Takoii mpoLiecc MOT JieXKaTh B OC-
HOBE BO3HHKHOBEHHMsI MOJIMIJIOMIHLIX BUJIOB B
pasubix rpynnax. Ilosunnouansie psigpl BHIOB
M3BECTHbI 111 MHOTHX pacTeHHit (cM. puc. 6.28
u 13.5). Kaprodens, Genbiii K1eBep, JioLep-
H4, THMO(eeBKa H Jpyrye MOJIMILIOWIHBIE pac-
TEHHs] BO3HUK/IH TaKHM ITyTeM.

Jlpyroii THIT MONMIVIOWIHH CBfA3aH C rHO-
pummsaupent (aanonoaunaoudus), oGbelpHe-
HHEM IeHOMOB CPAaBHHTENIbHO OJIH3KHX BHIOB
(em. rn. 6 u 13). I' 1. Kapneuenko nytem ru6-
PHIM3AUHH KanycTbl H pelbKu Oblna CHHTE3H-
poBana HoBasi (opmMa — pebKO-KamycTa
(Raphanobrassica) (puc. 15.10). B. JI. Ac-
TAypoBy yHAJOCh  MOJYYHTb AJIOAHIIIOH/
IIBYX BMIOB Luenkonpsiaa: Bombux mori v B.
mandarina.

9R+9B ,@‘6
. ™ 4
(Y 4
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18R+18

Puc. 15.10. Cxema cHuTe3a hopMbl BUIOBOTO PaHra —— peabKo-KanycTsl; A — cTpyuok pemwku Raphanus
sativus H ee XpoMocomHblit Habop (18R); 6 — cTpyyok kanycrel Brassica oleracea v ee XpoMOCOMHBIN Ha-
Gop (18B); B — nepsHuHbl#, NOJHOCTBIO CTEPHAbHBIH H3-33 HADYLUEHHS Mefi03a rHOPHI € XPOMOCOMHBIM Ha-
6opoM 9R + 9B; I' — annoterpannoms ¢ XpoMocomHuIM HabopoM 18R + 18B BnosHe NnogOBHTHIN, TaK Kak
B Mefio3e 18 Xxpomocom R KOHBIOTHPYIOT IPYr € APYrom 1 o6pasyioT 9 GHBanenTos, Kak H 18 xpomocom B (no

I"JI. Kapneuenko, 1935)
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Hakosell, MPpHYKHO#t ObICTPOr0 H3MEHEHHS
reHoMa, OMPENE/ISIOLIEero reHeTHYECKyI H30-
JSILMIO BHOBb BO3HHKILEH OCOOH OT HCXOAHOM
(opmbl, MOTYT ObITb MEPECTPOHKH XPOMOCOM
(bparmenTauus ¥ ClHsiHKe). Y PacTeHHi BO3-
MOXXHOCTb YYaCTHsi MEXXPOMOCOMHBIX Trepe-
CTPOEK B IBOJIOLMH Oblla SKCMEPHMEHTAJBHO
nonreepKieHa cosmanvem ckepint (Crepis
nova), ommyaioleiics Mo MOPGOJOrHH Xpo-
MOCOM OT POMMTEJIbCKOrO BHAA. Y YKHMBOTHbIX
pOJb XPOMOCOMHbBIX MepecTPoeK B BHI000pa-
30BaHHH Obia MoKa3aHa B OOLIMPHOH cepuH
SKCIEPUMEHTANbHBIX H MOMYJsAUHOHHO-TEHE-
THYECKHX paGoT B rpynie BHIOB JPO30(HIbI
Drosophila persimilis — virilis (cM. . 6,
puc. 6.27).

ChnenoBaresbHO, B TpHPOIE BO3MOXKHO
GricTpoe (MPaKTHYECKH BHe3anHoe) o6pa3osa-
HHe 0COGH, PErpOLyKTHBHO H30IHPOBAHHOM OT
OCTa/IbHBIX 0coGei! Toro e rokonenus. B He-
KOTOPBIX PENKHX CJyyasix TakHe ocobu OKasbl-
BAIOTCA CNOCOOHBIMH K pPasMHOXEHHIO H Ha
MPOTSIPKEHHH MOCJ/IeyIOUIHX MOKOJIEHHH MOTYT
NIaTh HAualo LeJok rpynne nojoGHbX ocobed.
ECTecTBeHHO, YTO ONHA-ENHHCTBEHHasi 0coOb
(Mnm paxke HECKOMBKO 0co6eit) BHIIOM Ha3BaHa

6bITb HE MOXET y2Ke X0Ts1 Obl MOTOMY, 4TO BCA-
KWl BHJL — 3TO BCEraa relietHyeckasi CHCTeMa
C MHOXXECTBOM CBOWCTB, NPHCYLIHX HMEHHO
cHereMe ocofell, B TOM ducyie ¢ COOCTBEHHBIM
apeanoM, MHOTOMEPHOI 3IKOJIOrHYecKoH HH-
weii ¥ 1. 4. ITosryyaercsi, 4T0 B MpHPOIE MOTYT
CylIecTBOBATh OCOOH, Y>K€ He OTHOCAUIHECs K
cTapoMy BHIy H ewye He 00pa3oBaBlLHe HOBOrO
BHMIA.

Peiensie 3tofi npo6nemsl Hawen K.M.
3aBajCKHil, NPeJIOKHUBILMH HA3bIBATbH TaKHE
HOBbIE (hOpMbI He BHIAMH, a hopmamu 6100~
gozo paxea. $ICHO, 4TO M3 MHOrHX TaKHX
«KAHAMIATOB» B HOBble BHIbI JHIUb HeOOMb-
1110€ Y10 AeHCTBHTENbHO NPEBPaTHTCS B Ca-
MOCTOSITE/IbHbIH BHA. JInsi 3TOr0 OHH [OJKHbBI
0Ka3aThCsi JIOCTATOYHO >KH3HECMOCOOHLIMH H
MMeTh MPEeHMYLIEeCTBa MNepell POAMTEeNIbCKHMH
dopmamy, TMO3BOJSIOLMME HM PacrpoCcTpa-
HUTBbCS M 3aHATHL OMpelesieHHbiH apeal. Takoe
npeBpatuenye (GopMbl BHIOBOIO paHra (npes-
CTAaBJIEHHOI CHAyalla HEMHOTHMH 0COOsIMH, a
[10TOM OT/EJbHbIMHM MEJKHMH IPyMnnamH) B pe-
aJlbHbil BHI JOJPKHO IMPOJOJIKATBCA 3HAUH-
TeNbHOE YHCJIO MOKOJIEHHI H OCYLUECTBJSACTCS
BCErna nofi KOHTPOJIEM eCTeCTBeHHOro 0Téopa.

Ta6nwuita 15.1. Mpumeps ckopocteit 06pa3oBanys HOBBLIX NOJBHIOB

Bug Paiion 06pa20BaHKs HOBOrO MNOBHAA [Tepuon, JicT

Baaroposublit  oneHb (Cervus| BennkoOpHTaHHs Okousio 8 ThIC.
elaphus)

Jlanowckas Hepna (Pusa hispi-| Os3. Jlanora » 9 TbIC
da lagopensis)

Caitmenckass  Wepna  (Pusaj Os. Caiima, Punnsuams » - OTnic.
hispida saimensi)

Xoxnatbli »asopoHok| Hwusoebs p. Hun, Eruner » 8—10 TbIC.
(Galerida cristata)

Cusbiit rony6b (Columba livia)| Oasuc  [lakna. CesepHas ;g e ()

AdcbpHka

Bapakyiika (Cyanosylvia| Hopserus » 8—10
svecica)

O6bikHoBeHHbIi Tionewb (Phoca| Cesepnasn Kanana » 4 ToIC.
vitulina)

Esporeiickuit kpoark (Orycto- | O-sa 'y BeankoGpuranui » 500
lagus cuniculus)

JlomoBasi Meius (Mus muscul-| Papepckiue o-8a He Gonee 3 ThiC.
us)

10 noasHnoB MNEKONHTAKLLHX O. HerodayHanena He Gonee 12 Thic.

4 nonsuna pei6 O. Ain-Posin na 03. BepxHee 12--25 TelC.
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Puc. 15.11. Onpenenenue CKOpoCTH IBONIOLIHH FIO YHCAY BOIHHKAKOLWIKX HoBbiX pozios () u cemedicts (II)
wecTHayyesbix kopamnos Scleractinia (3 J1. Payna u C. Crennu, 1974)

Bosiee 06bIMHO B 3BOMIOLMH MOCTENeHHOE
¢dopmoobpasosanne. Cefiuac HAKONMUIOCH
MHOIO [I@HHBIX, MMO3BOJSIOLMX CPABHHTENBbHO
TOYHO OrMpefessitb CKOPOCTb 0Opa3oBaHMHs
MOABHIOB Y CaMbiX pa3HbIX rpynn. MHorue u3
HHX KacalTcs nocsesieHIKOBbIX hopMoobpa-
30BaHMM, Korga Mbl, 3Hasi BpeMsi 0cBOGOXKze-
HHSI OT JIe[HHKA TeX HJIH HHbIX MEeCTHOCTeH,
MOYKEM HajieXXHO OLIeHHBAaTh MepHoj BPeMeHH,
B Mpeesiax KOTOpOro JOJ/DKHO Obuio MpoH30H-
TH 00pa3oBaHHe MOJABKIOB, OOMTAIOLLHX Cero-
IHS B 3THX MecTax (taba. 15.1).

MoXXHO BHzeTb, YTO MOIBUA 4yacTo obpa-
3yeTCsi 3@ HECKOJIbKO ThiCsid JleT, a HHOrza 3a
COTHH MM COTHH Thicsid JieT. [lonHora naneoH-
TOJIOTHYECKOr0 MaTepHana M0 OTHEeJbHbIM
rpynnaM B HacCTosiLLee BPEMsl HACTOJIBKO BeJIH-
Ka, 4TO MO3BOJii€T C YBePEHHOCTbIO Ornpese-
JIATh Bpemsi, Heo6XoaHMoe /st BO3HHKHOBEHHSI
HOBLIX BHAOB'. Oco6eHHO ynobeH s 3TOro
aHaJlk3 1oc/1ef0BaTeJbHbIX HCKONaeMbiX GopM
(cMm. puc. 6.4; 6.5). PacyeTsl NoKa3biBaloT, 4TO
IU1si 06pa30BaHHsA OTAE/bHBIX BHIOB ((paTpHii)
BEPXHEIIMOLIEHOBbIX MOJIIIOCKOB Ha TeppH-
Topud ['epMannK norpe6oBanoCh HECKOJBKO
MHJIJIHOHOB J1eT, Toraa Kak B YepHoMm Mope B
YETBEPTHYHOM [€PHOAE HOBBIH BHA poza
Paphia Bo3uuk Bcero npumepHo 3a 6000 ner.
Onun Bua 3yb6pa (Bison) na KaBkase B cpen-
HEM [UIeHCTOLeHE CYyLIeCTBOBaJ ITPUMEPHO
50—60 TeiC. MOKONEHHI, a MePeXosl K HOBOMY
Buay 3auan 10— 16 teic. net (2—4 ThHIC. MO-
koJienuit). Oka3aloch TakXke, 4YTo BpPeMs cy-

' B naneoHTONOrHYECKOM MaTepHane, roBOPS O
BHAE, NOAPA3yMEBAIOT HE BHI B HEOHTONOTHYECKOM
CMbICe, a OTPE30K (HIIOreHETHYECKOTO peBa, MM
¢pampuio (cm. . 12).
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LLI€CTBOBAHHS OTAENbHbBIX BHIOB MOXKET 3HAYM-
TenbHO Konebatbess — ot 0,5 o 5 mnu ner, a
BpPeMsl CYLIECTBOBaHHSI POIOB 3HAYHTEJNbHO
pa3nvyaeTcs, HanpHuMep, y MOJJIOCKOB M XHLIL-
HbIX MJIEKOTTHTAIOLHX. ¥ MOJITIIOCKOB CpeHsist
JIHTeNILHOCTh  CYLLeCTBOBAHHUA POJIOB — Jie-
CATKH MHANHOHOB JIeT, Yy XHULIHbIX — OKOJIO
8 MaiH JieT. D10 03HAYaeT, 4To TeMn hopMoo6-
Pa3oBaHMs y XHIIHBIX B JIECATOK pa3 ObicTpee,
yeM y ABYCTBOPHATBHIX MOJUIIOCKOB. IIpH 3TOM
HaJI0 y4eCTb, YTO OmpejessieMasi TakuM o6pa-
30M CKOPOCTb 3IBOJIIOLMH HECKOJIBKO 3aHH»Ke-
Ha, TaK KaK Bpemsi BHI00OPA30BAHHS MOXET
ObITh CyLIECTBEHHO KOPOue, YyeM BpeMsi JaJlb-
Heliero cyiectBoBanua Buaa. [lockonbKy Ha
NaneoHTONOrHYECKOM MaTepHase HajexHee
BHIIEJISIIOTCS HE BWIbI, @ popbl U GoJee Kpyn-
Hbleé TAKCOHOMMYECKHE €eNHHMUbI, BO3HHKAeT
BO3MOX<HOCTb OMpefieNieHHs] CKOpoCcTe 3BOJIO-
LMK 1O 4UCJly 06pa30BaHHBIX B €QHHMHLY Bpe-
MeHH ponoB H cemeiict. Ha puc. 15.11 npu-
BCJIeHb! TaKHe JIaHHbie JUIS LUECTHITYYEBbIX KO-
pannoB Ha npotsbkeHun 550 MaH Jer — ¢
TpHaca JIo HeoreHa. BuiHo, 4TO B pasHbie reo-
JIOrHYeCKHe epHObl CKOPOCTh 3BOJIIOLHHN Me-
HANach B 3—4 pasa: B TpHace M lope |1 cemefi-
CTBO KOPaJLIOB BO3HHKANO 32 5—5,5 MJH JieT,
M 33 3TO e BpeMsi BO3HMKaNo 5— 12 poyos,
TO B [ajleoreHe — HeoreHa A1si BO3HHKHOBe-
HUs1 cemelcTBa TpeboBanock 17—20 mnu Jet,
U Ha Kaxao0e cemelcTBo npuxopuioch 40—67
pozoB. IDTO TMO3BOJISIET IPEANOJNOXHTL 06
YMEHBLUEHHH TEMIOB aPOreHHOH 3BOJIIOLMH,
MPH YBEJIMYEHHH TEMIIOB aJlJION€HHOH 3BOJIIO-
UMK (agantuBHOM paauauuu). KoHeuHo, B apy-
FMX CPynnax CKOPOCTH 3BOJIOLMH MOTyT ObITh
MHBIMH.




CTeneHb U3MEHEHUS

—— .

100 250 MnH. net

P uc. 15.12. Pacnpenenenue ckopocrei 3sosioLuH. Tpu rpynnb! poos BbiiesieHb! Mo TeMnaM BOo3HHKHOBE-
HHS M JUIMTENBHOCTH CyllecTBoBaHHs. Bonbluas 4acTs BCeX H3yueHHbIX POIOB OKa3blBAETCH MOPOTENHYECKH-
MH, @ CyMMapHO BCE POibl BMECTE HatoT KapTHHy, GNH3KYKD K HOPMalibHOMY pacnpeesierHio (opHr.)

CpaBHeHue G0JIbLIOTO MarepHaa 1o TeM-
Mam BO3HMKHOBEHHS H JUTHTENbHOCTH PA3BHTHA
HOBbIX POJIOB IMO3BOJIMIO BBUIENHTL TPH Tpyrl-
bt ponoB (puc. 15.12). K nepsoii rpynne npu-
HaZIeXKaT bpadumenudeckue podot, punore-
HETHYECKHe PeJIHKTbI (CM. HIXKE), BpeMmsi HX
pa3suTHS npesbiliaeT 250 mau net. Ko Bropo#
rpynrne NMPHHALNEXAT eopomenuyecKue poabl,
BPEMsI Pa3BHTHSI KOTOPBIX COCTABJsieT OT He-
CKOJIbKHX JI0 HECKOJILKHX JECATKOB MHJJTHOHOB
JIeT, ¥, HAKOHeLl, K TPeTheil rpynne — maxu-
meAudecKkux PpoaoB — MPHHALNEXKaT pOsl,
BpPEMSl Pa3BHTHSI KOTOPHIX HEBEJIHKO, MHOro
menbine 1 man jer (k. I'. Cumncon).

MoXHO CKas3aTb, YTO HH MyTAlUHOHHBIN
npollece, HH BOJMHbI >KH3HH, BHIHMO, HE OKa-
3bIBAIOT PelLAIOIIEr0 BJHAHHS Ha CKOPOCTH
MPOTEKaHKsl Tpolecca 3BOJIIOLMH B J06ON
rpynne. Ho oueHb BeNHKO BJIHSIHHE H3OJIALMH
H 0coGeHHO ecTecTBeHHOro otbopa. Ilpu on-
peesIeHHH CKOPOCTH 3BOJIIOLIHOHHOrO MpoLec-
ca M30JsiLMsl [EHCTBYeT HE TOJIbKO Kak 3je-
MEeHTapHLili SBOJIIOLHOMHBIN (PAKTOP, HO M KaK
thakTop, AKTHBHO CrocOOCTBYOLIMI nepe-
CTpoiiKe BCeX GHOreoLEHO30B H CO3JAHHIO yC-
JIOBHI Jyisi panbHefiieil 3sontounu. OpHako
rnaBHeuuM GakToOpoM, ONpefeNsiolHM Kak
MPONOJIPKHTEJIBHOCTD CYLIECTBOBAHHS TOTO HIIH
HHOrO (hHAymMa, TaxX H CKOPOCTb 0OPa30BaHMs
HOBBIX (hOPM, SIBJISETCS €CTeCTBeHHbIH 0TOOP.

Ycrmexu MonekynsipHofi GHOJIONHH  Aaju
BO3MOKHOCTb OLEHHTb CKOPOCTb IBOJIIOLHH MO
3aMeLIeHHsIM aMHHOKHCIOT B OeNkaX M HyK-
JIEOTH/IOB B HYK/EHHOBbIX KHc/10TaX. Jlnsi Bbi-
PaXXeHHSI CKOPOCTH TaKHX 3aMeH MPHHSATA eJIH-
HHL@ «710AuHZ», paBHas 107 3ameHe Ha amu-
HOKHCJIOTHBIH caiiT B rofl (cm. . 6).

CpaBHeHHe aMHHOKHCJIOTHO# MOC/enoBa-
TEJILHOCTH B O- H B-Lernsx remorsio6HHa, B MO-
JieKynax rno6yJsiHHa, UHTOXpoMa M apyrux e -
KOB I0Ka3aJl0 yBeJIHYEHHEe YHC/Ia 3aMeH I10
Mepe yraneHHs (puIoreHeTHYeCKoro paccTosi-
HHSl y TO3BOHOYHbIX. Y BCEX CPaBHHBaeMbiX
MO3BOHOYHBIX CKOPOCTb 3aMeHbI [i/Isi OHOTO M
TOro »Ke 6eJika Bbipa)kaslacb CXOAHOH BEJIHYH-
HOH B MoJiHHrax. PasHbie ke 6eJkH B mpejienax
NMO3BOHOYHbIX OOBIYHO OTJIHHAKOTCA MO CBOEH
CKOpOCTH 3BOJOLMH (Tabn. 15.2). Teneps Mo-
JIEKYJISIPHO - reHETHUECKHE PacueThl MO3BOJSIOT
CTPOHMTL (PHJIOreHEeTH4YeCKHe JipeBa OpraHM3-
MOB, O/H3KHE K MOP(ONOrHYECKHM [peBam.
CKopocTh MOJIEKYJISIPHOH IBOMIOLHH (B NOJNHH-
rax) He 3aBHCHT OT IMPOAO/KHTENIbLHOCTH XKH3-
HH [OKOJNIeHHsi W BeJHuKHbl nonynsiuuid. Ilo-
CTOSIHCTBO TEMIIOB MOJIEKYJNSAPHOH 3BOJIOLMH
MBITAOTC] OODBACHHTH (PUKCalMel HeHTpanb-
HbIX MyTauui. Tak, Ha npumepe o-LenH remMo-
rno6HHa MpPH CPaBHEHHH PA3JIHUHBLIX TO3BO-
HOYHBIX YCTAHOBJIEHO, 4TO 33 7 MJIH JIeT Npo-
HCXOOHMT 3aMeHa OJHOM aMHHOKHCIOTHL. JlaH-
Hble, ITOJyYeHHbIe MO PasHbiM Oeskam, MoJo-
JKeHbl B OCHOBY HICH MONEKYAADHbIX 4aC08
ssonoyuu (em. . 6 u 20).

Tao6aunga 15.2. Ckopoctb 3BoNOUNH OeIKOB
y maexonurarowmx (M. Kamypa, 1985)

BeJiku K'... 107" B ron
OuOpHHOMENTHIB! 83
IMaHkpeaTuyeckan pHGoHyKIea3a 2.1
JIH30UHM 2.0
o-Llens remornoGuHa 1,2
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llpodorxcerue maba. 15.2

Besiku K'.., 107° B ron
Muorno6us 0.89
HHcynuu 0,44
LinToxpom C 0,3
I'ncron H4 0,01

'K, — cpenHee 4HCIO AMHHOKHCJIOTHBIX 3a-
MEH, NpHXoasiueecs Ha NMapy roMOJIOTHYHbLIX calToB
IBYX CpaBHHBAEMLIX NMOJIMNENTHOOB.

15.6. PunoreHeTn4eckue penukThbl

K u3yyeHuio ckopocTeil BOJIIOLMH Py
npsiMoe OTHOLIEeHHe uMeeT MpobneMa TakK Ha-
3bIBAEMBIX (DUAOZEHEMUYECKUX peAuKmOoB
(nepcHcTeHTHBIX GOPM, HIH €KHBBIX HCKOTAe-
MBLIX» ) — (DOPM, COXPAHAIOUJUX HEUSMEHHDb!-
MU OCHOBHbIE OCOBEHHOCTU CMPOEHUA HA
NPOMANEHUL O2CPOMHOLX — NPOMENCYMKOB
spemeru.

Mopckoe nneueHoroe auuryna (Lingula)
BCTPEYaeTcsi B HEH3MEHHOM BHJe, HauyHHasi C
OPHOBHKA, T. €. CYLIECTBYeT Ha 3eMsle KaK BH]L

6onee 500 mau ser! Moanock Neopilina,
o6uTaloLMi HbiHe B THXOM OKeaHe, OueHb I10-
XOXX Ha BMJBl TOro e poaa, oOHTaBLIKHE B
HHU2KHEM OeBOHe, T. €. He MeHee 400 maH Jet
Ha3zal. MeyexBoct (Limulus) — oGb4HbII
obuTatenb TPOMUUECKHX TPHOPEHBIX BOJ
IOro-BoctouHoit A3uH — B NOUYTH HEH3MEH-
Ho#i chopme cyiecTByeT ¢ cuiypa (okodo 400
MJIH JieT). 3HaMeHHuTasi KucTenepasi poiba na-
Tumepusi (Latimeria) B NouTH HeH3MEHHOM
BHIIE COXPaHHNa CTpoeHHe U ¢opmy npexcra-
BuTesleli rpynmbl, Bhimepwedi 200-—300 maw
JieT Haszaj. YHcno mpHMepOB MOXKHO YBeJIH-
yuth. BCe OHHM MOKA3LIBAKT, YTO OTHEJLHBIE
BUIbl MOIYT COXPAHSATLCS HA MPOTSIXEHHH CO-
TE€H MHJIJIHOHOB JIeT 3BOJIIOLHH BHELIHE MaJo-
M3MeHeHHbIMH. B yeM npuunHa Takoro ynueH-
TEJIbHOrO IMOCTOSIHCTBA?

Bo Bcex cayyasx 0ka3biBaeTcs, 4TO COXpa-
HEHHE TAKHX MEePCHCTEeHTHLIX (HEH3MEHHbIX)
BH/IOB BO3MO>XHO MPH CTAOGUIBHOCTH OCHOBHBIX
KOMITOHEHTOB cpefibi. 1aK, OCOGEHHO MHOro
(hHUNOreHeTHYECKHX PENMKTOB B HEKOTOPbIX
y4acTkax MupoBOro okeaHa H B TPOIHKaX, rie
YCJIOBHA CYLUECTBOBAHHA OCTAKOTCA CTaGH/b-
HBEIMH Ha TMPOTSXKEHHH JNECSTKOB MHJUIHOHOB

Jet (puc. 15.13).

MJIH. NET

Puc. 15.13. IlpHMepel NepcHCTEHTHBIX GOPM M AIHTENBHOCTb MX cyliectBoBanHa (no M.C. I'mnsposy,

1983, v np.):

I — Peripatus; 2 — Lepidocarus; 3 — meuexsoct (Limulus); 4 — veonwnnna (Neopilina) — 0u M2 CamuiX UPHMH-
THEHBIX MO/WIIOCKOB TPOITHYCCKHX MOpel; § — nayku-nukHorousl; 6 —&8 — monmocku Pleurolomaria, Nucula w Naulilus;,
9 — nnesenorne Lingula; 10 — mopcekan 2Be3pa; I/ — kuctenepas pui6a natumepus (Lalimeria), 12 — psosikopwiuia-
wan puiba ueparon (Neoceratodus), 13 — pentuaun rarrepus (Sphenodon), 14 — cymuaroe, onoccym (Didelphis)
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Muorna npouecc BbIMHpaHHsI paccMaTpH-
EJ@TCS KaK HCTOPHYECKH HeH3OEXHmIH Npo-
uecc «crapenus Bupa» (1. [lenepe). Cornac-
HO 9TOH TOYKE 3peHHsl, KaXIasi (JMJIOreHeTH-
4eCKasi BETBb MPOXOMHT CTalMH IOHOCTH, 3pe-
JlocTH, ctapoct. [Jlofins B cHily BHyTpeHHeil
HEOOXOAMMOCTH [I0 KpaiiHell CTeneHH creyua-
JIH3alHH B a3y CTapOCTH, TAKCOH SIKOObI 10J1-
XK€H HeH30e)xHO MorubHyTh, HE OCTABHB MO-
TOoMCTBA. MeTofionoruyeckas oiubka nopot-
HOIO PacCy»KIEHHsI COCTOMT B TOM, 4TO (HJIO-
reHeTHYeCKHe COOBITHSI OLEHHBAIOTCS C MNO3H-
LMi H3MEHEHHH, XapaKTePHLIX [/is COBEPILEH-
HO IPyroro ypoBHsi OpraHH3aLHH XKH3HH (OHTO-
FEHETHYECKOrO0), a TAKXKE B TOM, YTO BbIMHpa-
HHE OKasbiBa€TCsl HE Pe3yJibTaTOM HCTOpHYe-
CKOTO pa3BMTHsl, a «cTapeHusi» Buga. [1potus
TaKOH (PHHANHCTCKOH KOHUENUHMH CBHAETEJb-
CTBYIOT (DaKTbl CYLUIECTBOBAHHsI [OCTATOYHO
MHOTOYHC/IEHHbIX MEPCHCTEHTHBIX (OpM, pas-
HO KaK H (haKThl KpaiiHe ObiCTPOro BIMHPAHHS
HEKOTOPBIX BHJIOB.

15.7. Beimupanue rpynn
U ero npuunHbl

[loncueThl ManeoHTONONOB MOKA3LIBAIOT,
YTO BHIbI, CyLUIECTBYIOLIHE B HACTOsIILEE Bpe-
Ms, COCTABJSIIOT JIHLIb HHYTOMKHYIO YacTh
(okono 2—5%) u3 obiiero uncaa BUIOB, 06-
Pa30BaBLIMXCS HA 3emJle B X0 3BOJIOLMH:
MOAABJIAIOLIAA YaCTh CYLIECTBOBABIIHMX BHIOB
BLIMEpJIa. CanepoBarenbHo, sbimupa-
HUe — CMOAb He 0ObIuHbIL IBONOYLOHHDLL
npoyecc, Kak u BO3HUKHOBEHUE HOBbLIX Bl-
0os. HyxHO NOMHHTB, Y4TO BbIMHpPAaHHE BUIOB
He 00si3aTe/IbHO BefleT K Oeccrie]HOMy HCYe3-
HOBeHHIO Bcel rpynmui. B npouecce duneru-
4€CKOH 3IBOJIIOLIMH CTapbiii BHJ| HE HCYE3aeT, a
NpeBpalaeTcsi B ipyioH, COXPaHss He TCJbKO
MPHHLHITHANIBHOE CXOACTBO C HCXOAHBIM BH-
JIOM, HO H sIBJASICh HOCHTeneM Gonblilel 4acTH
reHeTHYeCKOH HH(opmauuu duayma.

O06pa3Ho roeopsi, B reHoTHIE YeNOBEKa
95% reHOB OMpene/eHbl TEeHOTHINIOM HALIMX
06€e3bsiHOMNONOOHBIX NMPEJKOB, HE MEHblle YeM
60—70% reHOB — reHOTHNOM KOLAA-TO Cy-
LI€CTBOBABLUHX HAaceKOMOsIAHbIX hopm Mieko-
MUTAIOLIKX, CTOSIBLIMX B OCHOBE BCEX MpHMa-
TOB, H T. A. Cryckasicb BCe fanbiue Mo ApeBy
XKHM3HH, MBI IOMXKHBI MPU3HATD, YTO CPEAM Ha-
LIHX FeHOB €CTb fepelaHHbie HaM OT prl6006-

PasHBIX NPEJKOB M TMEPBHYHBIX XOPHOSLIX OT
KAaKHX-TO GeCrO3BOHOYHBIX H MPOrHCTCB.
BriMHpaHHe Kak ecTecTBeHHbIH 3Tar, Cro-
COGHBII 3aBepiuaTh IBOMOLMIO yacTH (umore-
HETHYECKOrO [peBa, OINMpeleNnsieTCsi TeMH ke
IBOJIIOLIMOHHBIMH (haKTOPaMH, YT0 H «OObIY-
Has» 3BoJIOLHS. Ho rnpy BbIMHpaHHuU Bee dhak-
TOPLI IBOMIIOLMH NEHCTBYIOT Kak Obl ¢ o6part-
HbIM 3HaKom. Harpumep, narneHns mMyTauuoH-
HOTO MPOLIECCA MOXKET «HE XBATHUTb», YTOOLI
JaTh JOCTATOYHO MatepHana /isi MepecTpPoHKH
FEHOTHNA ¥ BCEro reHo)oHaa B COOTBETCTBHH
C HOBbIMH YCJIOBMSIMH; [ABJEHHE H3OJSILHH,
BO3MOKHO, OKa3blBAETCS YEPECYYP CHJBLHBIM H
MPeBbILIAET JOMYCTHMblE B JAHHBIX YCJIOBHSIX
npejensl (Hapyilaercss eIMHCTBO Pa3BHBAIO-
LeHCs IPyIIbl); HAKOHEL], BLICOKOE [aBJEeHHe
€CTeCTBEHHOro 0T00pa MOXEeT BeCTH K pas-
MHOXKEHHIO BCE MeHbLLUero uucsia ocobefl.
H3BecTHO, uTO MaccoBbie BbIMHpaHHs Obl-
BaJH B MCTOPHM 3eMJIH HeOmHOKpaTHO (pHc.
15.14). YyTb i1 He €KerofiHO BO3HMKAIOT pas-
JIHYHBIE THIOTE3bl, OOLINHO «KOCMHYECKOro»
MPOHCXOMAEHHS!, JIIsi OOBSCHEHHS ITHX rpaH-
IHO3HLIX HCTOPHYECKHX coObiTHH. OnHako B
PeoJIOrHYeCKOM MPOLIIOM JaXke cambie Macco-
Bble H KaTacTpoHuyeckve BbIMMpaHHsi ObLIH,
BO-TEPBbIX, HE OAHOBPEMEHHBIMH BO BCeil
6noctepe, a BO-BTOPLIX, ObIIH PACTAHYTHI HA
MHJTHOHBI JieT. B pe3ysibtate oCBOeHHs yesio-
BEKOM OHOCeph B HEOLIBANBIX Mpexae mMac-
wTabax (To/bKo 0koo 30% TeppHTOpHH Ma-
HEeTHl ceiyac OCTaloTCsi Majlo NpeoGpazoBaH-
HbIMH JIEATENbHOCTBIO YeJIOBEKA) TeMIibl aH-
TPOMOreHHOTO NaBNEHHs HA MPHPOIY MNMpeBoC-
XO[SIT BCE H3BECTHble MPOLLECCHI B MPOLLIOM.
Ceifiuac exxelHeBHO B MHpPe HCYe33eT M0 OfHO-
MY BHIY >KMBOTHBIX H €XXeHe/eNIbHO — 110 Ofi-
HOMy BHIy pacTenHil. [To o60cHOBaHHBIM Mpo-
FHO3aM, OfMH BHJl XKHBOTHbLIX CKOpPO 6yneT Hc-
yesatb exeyacHo. B Haulefi ctpane oguu BHI
MO3BOHOYHBIX HCYE32eT B cpeaHeM (3a nocnes-
HHE JIeCATHeTHS ) 3a 4-—5 JieT, uTo npu cpas-
HHTEJIbHO HeOOJIbLIOM 4HCae BUAOB (hayHbl 10-
3BOHOYHbIX OKA3bIBAETCSl YIPOKAIOLLHM.
JlaHHbie HCTOPHH Pa3BUTHSI OPraHHYeCcKo-
ro MHpa Ha 3emJie MOKa3LIBAIOT, YTO, KaK Npa-
BHJIO, ObicTpee BHIMHPAIOT GoJiee crielHaiH3H-
posaHHble hopmbl (O. Mapi)', Takue dopmbl

' Ckasannoe CnpaBejiHBO JHIIL A8 TPUPOL-
HbiX npoueccos. [lpu anTponoreHHoM BLIMHpaHHu
4aCTO BLIMHPAKT TaKXKe H LUHPOKOPACNpoCTPaHeH-
Hbl€ BHABL.
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600 400 200 0 250 200 150 100 SO0

Puc. 15.14. Temn BoiMHpanus (YKCJIO BEIMEPLUMX CEMEHCTB 32 MUJIMOHL! JieT) nist 3500 cemeHCTB MOPCKHUX
MHBOTHBIX ¥ pacTeHuil. BUaHO, uTo cpennufl TeMn BeiMupanus (A — crnolHas NUHUA B LIEHTPe) yMeHblLla-
etcs 3a nocneanye 600 min ner. INukamu o6o3nadensl MaccoBbie BuiMUPaHus. 5 — Gonee noapoGHble AaH-
Hble 3a nocsennre 250 maH Jier. OGHapyKHBAaeTcs MepHONMYHOCTh BhIMMpaHusi uepes 26 mnu ner (mo
L. Payny u Jx. Cenkocku, 1984). KatactpotpryHOCTb BBIMHPaHKA HCKYCCTBEHHO MORYEPKHYTa TEM, HTO BCE
BBIMHPaHKs, MPOHCXONMBLUKE B MpefeNiax fAPyCca reOXpPOHOJIOTHYECKOM LUKaJbi, OTHECeHbl K ero KoHuy (M3

JLIT. Tarapunosa, 1987)

CKopee norubarT MpH Pe3KOM H3MEHEHHH
cpensl o6MTanusi. HanpoTus, HecrenHanvau-
poBaHHbIE (DOPMbI HMEIOT TEHIEHLHIO CYLLECT-
BOBaTh (4YacTo H OOBIYHO B HE3HAYMTEJbHBIX
KOJIMYECTBAX ) Ha NMPOTsHKEHHH 6onee JVIHTENb-
HbIX nepuonoB. MoXHO CKa3aTk, YTO K BbIMH-
PaHHIO BelleT PAcXOXKAEHHe MEXIY Temnamu
IBOJIFOLIMH TPYNIbl H TEMIAMH H3MEHEHHS Cpe-
o6l [lpy oCcBOEHHM OCTAaTOYHO LUMPOKOH Cpe-
Ib! TeMIBL IBOJIIOLMH TPYNIbl MOFYT ObITH HH3-
KHMH, HO He NpHBEAYT K BbiMHpanuio. Hanpo-
THB, NPH «Y3KO#H Cpene» JaXke BHICOKHE TEMIThI
IBOJIIOLHMH OKAa3bIBAKTCHA OOLIYHO HENOCTATOY-
HHMH, YTOOBLI MOCNETh 3a PE3KHMH H3MeHe-
HusAMH cpebl. OueHHBas 3HayeHHe BbIMHpa-
HHSl B 9BOJIIOLIMH, HEJlb3si YITYCKaTh H3 BHAY TO
06CTOATENLCTBO, YTO BHIMHPAHHE ONHHX [Py
YacTO CJYXKHT YCJIOBHEM BO3HHKHOBEHHs! H
pacnpoCTpaHeHHsi HOBBLIX TpynI OpPraHW3MOB,
YBEJIMYEHHS1 MHOr0O6pa3Hsi XKH3HH Ha 3emie.
B To e BpeMa BbIMMpAHHE KaK 3BOJIFOLMOH-
HHIH npolecc — He 06si3aTeNbHbII MOMEHT B
Pa3BHTHH TPYNMbi, 06 3TOM CBHIETEJILCTBYIOT
cyLiecTBylolHe (DUIOTeHETHYECKHE PEeJIHKTH
(cM. BhILLE).

15.8. «[lpasuna» asomouum rpynn

ConocTtaBneHHs Xxapakrepa pa3sBHTHA H3Y-
YyeHHbIX BETBeH [IPeBa KH3HH MO3BOJIMIIH YCTa-
HOBHTb HEKOTOpHIE O0OlIHe YEpPThl 3BOJIIOLHH
rpynn. 2TH IMNHpHYECKHe 0O0OLIEHHs! HAa3bl-
BAIOTCS «MPABHJIAMH MaKpPO3IBOJIIOLHH.
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[MpaBuiio HeoOpaTHMOCTH 3BOJIIOLMH
(/1. Honno, 1893) rnacut, 4to 3804I0-
yus — npoyecc Heobpamumslll U OP2aHU3IM
He MOJCem BepHYmMeci K NpexcHemy Co-
CIMOAHUIO, YHe OCYUeCmEreHHOMY 8 pAly
e2o npedkos. Tak, ecl B 3BONIOLMH Ha3eM-
HBIX MO3BOHOYHBIX HA KAKOM-TO 3Tare OT MpH-
MHUTHBHBIX aMHOHil BOSHHMK/IH PENTHIIHH, TO
PENTHIIKH, Kak Obl HH LA Jlalibilie 3BOJIIOLHS,
He MOryT BHOBb laTh Hayano am(pubuam. Bep-
HYBLLKCH B POCTOpLl MHpoBOro okeawa, pern-
THIuH  (HMXTHO3aBpbl) M MJICKOTMMTAIOLLHE
(KuTbI) HHMKOrZA@ He CTAHOBATCA phiGaMH.
MOoXHO CKaszaThb, YTO €C/IM KaKasi-TO rpynna
OpPraHH3MOB B [pOLECCe 3BOMIOUMH BHOBb
«BO3BPALLAETCH» B AANTHBHYIO 30HY CYLIECT-
BOBaHMSi €€ MpeJKOoB, TO MNpHcnocobneHue K
3TOl 30He y <«BepHyBLUeHCcs» rpynnel Oynet
HeH30eXKHO HHbLIM.

[IpaBuno HeoOpaTHMOCTH 3BOJIOLHH B
Halle BpeMsi MOJIYYHJIO CyIIeCTBEHHOE yTOYHE-
HHe. YCreXu reHeTHKH TI03BOJISIIOT FOBOPHTH O
BO3SMOXXHOCTH TIOBTOPHOTO  BO3HHKHOBEHHSA
NPH3HAKOB Ha OCHOBE OOPATHLIX MyTALMH.

Ho npusnanue obpamumocmu omoens-
Hotx npusnakos (I'1.I1. Cywxus u np.) B Pu-
JloreHe3e — OTHIOb He TMpH3HaHHe O6GpaTH-
MOCTH 3BOJIIOLMOHHOTO TpoLecca B LIEJIOM.
O6patHas MyTalsi NO NMPU3HAKY MOXET IpH-
BECTH K NMOBTOPHOMY BO3HHKHOBEHHIO JAHHOTO
anJiesisi, HO He FeHOTHNA B LIEJIOM; K BTOPHYHO-
My NOSIBNIEHHIO NAHHONO NpH3HaKa, Ho He Qe-
HoTHna B UenoM. CTaTuCruyeckH BEpOSITHO
MOBTOpPHOE BO3HMKHOBEHHE MyTalluii, HO CTa-
THCTHYECKH HEBEPOSITHO NMOBTOPHOE BO3HHKHO-



BEHHE FEHHbIX KOMIUIEKCOB H LeJIbIX (PEHOTH-
noe (H.H. Boponuos).

[lpaBuno nporpeccupyoiles cnepuanu-
3auuu (LLI. Oenepe, 1876) rnacut, yto epyn-
na, ecmynuswan Ha nyme cneyuaiuzayul,
Kak npasuio, 8 darvHeduwen passumuu 6y-
dem uomu no nymu ece bonee eiybokol
cheyuaau3ayuy.

Ecnin B npouecce 3BOMIOLMH OIHA K3
TpynIl NO3BOHOYHbLIX, CKAXXEM BETBb PENTHIIHH,
npuobpena aganTalyy K nojeTy, To Ha rocJe-
NyiollleM 3Tane 3BOJIIOLUHMH 3TO Hanpab/ieHHe
ananTauMH COXpaHsieTcs M ycunusaetcs (Ha-
npuMep, NTEPOAAKTHIH B CBOE Bpems BCe 60-
Jiee MPHCNOCabHBANKCE K XKH3HH B BO3JIyXeE).
[TockonbKy OpraHu3M OnpefesieHHOro CTpoe-
HHS1 HE MOXKET XHTh B J11000¥0 cpene, B BbIOOpe
aflanTHBHOH 30HL!I WM €€ YyacCTH rpylna orpa-
HHYeHa OCOGEHHOCTAMH cTpoeHHs. Ecim 3TH
OCOGEHHOCTH HECYT YepThi CNeUHaH3alHH, TO
OpraHH3M OOBIYHO «BbIOMpaeT» (TouHee, B
pesynbTaTe GOpLOLI 33 CYLIECTBOBAaHHE Mona-
JiaeT BO BCe 6osiee YAaCTHYIO Cpely), The ero
Creuxanu3upoBaHHble TIPHCNOCOONEHHs MOTYT
obecrneyuTs yCrnewHoe BbDKHBAHHE H OCTaBJie-
Hue notomctsa. Ho o6LIYHO 3TO BEJET JHLIb K
JanbHerIeH Crelunanu3aluy.

YHacTHblE cayyalk 3TOro o6LLero rnpasuia
NPOrpecCHBHON  CrelHalH3auHd — yBeJiHye-
HKe pa3MepoB Tesia ocobel B mpouecce 3BO-
JIIOLMH NO3BOHOYHBIX XXHBOTHBIX. YBE/HYEHHE
pasMepoB Tesia, C OJIHOH CTOPOHBI, CBA3AHO C
6oJsiee 3KOHOMHBIM OOMEHOM BELLECTB (YMEHb-
eHHE BEJHYHHbI OTHOCHTEJILHOH NOBEPXHO-
CTH TeJla) M JIO/DKHO paccMaTpHBATLCA KakK ya-
CTHBIN cayuail cneuuanusaiyu. C opyro# cTo-
POHBI, naeT XHILHHKY INpeHMyLIeCTBa B Hana-
[EHUH, a XXepTBe — MpeHMylleCcTBa B 3allHTe.
Cesi3b OpraHM3sMoB B LiensfX NHTaHHA HEH3-
O€XXHO BbI3LIBAET yBEJIHYEHHE pa3MepoB Tesa
BO MHOTHX rpynnax. ¥ npeictaBHTesIeH ApPyrHX
TPynn NPOMCXOAMT YMEHbLUEHHe pa3MepoB
tena. Hanpumep, npH nepexope K noaseMHoMy
00pasy XH3HH H OOMTAHHIO B 3AKpPbITLIX HOpaxX
MHOTHE TPbi3yHbl BTOPHYHO CTallH 6oJiee MeJl-
KuMH. MIHTepecHO, 4TO COnpspKEHHOH 3BOJIKO-
LMH noapepriach  Jiacka (Mustela
nivalis) — onMH W3 Haubosnee OOJHraTHBIX
noTpebuTeNel MbILIEBHAHLIX T[pEI3YHOB B
cpeareit nonoce. Jlacka npuobpena pasmepsl
Tena, TMO3BOJIRIOIIME TpEC/eoBATL MEJIKHX
rpuidyHos B Hopax. Ha 3tom npumepe sHaHO,
YTO BBIIEJIEMbE IMNHPHYECKHE 3BOJIIOLHOH-
HLHl€ TpaBHIa HMEKT OTHOCHTEJLHOE 3Haye-
uue. XapaKTep 3BOJIOLHH 3aBHCHT B KOHEYHOM
cueTe OT KOHKPETHBIX CBA3€l rpynnel C 3Je-

MEHTaMH OHOTHYECKOH H aOHOTHYECKOH Cpentl
(Bcerna npu nOCTOSIHHOM KOHTpoJie oT6opa,
WOyLIeM Ha YpOBHE MHKPO3IBOJIOLHOHHBIX
B3aHMONEHCTBHH BHYTPH MOMYJsLHH H 6HOreo-
1LeHO30B).

[lpaBHaO NpOHCXOXEHHS OT Hecneuua-
Ju3npoBanHbix npeakos (2. Kon, 1896) rna-
CHT, YTO OObIMHO HOBblE KpYnHule 2pyniol
bepym HA4QA0 He Om Cneyuaiu3UpOBaH-
HblLx npedcmasumenell npedKossLx epynn, a
OM CPABHUMEALHO HECNEeYUaIu3upoear-
Hblx. MJIeKONHTAaIOIHE BO3HUKIIH HE OT BLICO-
KOCIELHAIM3HPOBAHHLIX (DOPM penTHJIHI, a OT
HecneuuanusnposanublX. ['onoceMeHHuie pac-
TEHHs! BO3HHMKJIH OT HeCrneuHaHM3HPOBAHHBIX
Nnaneo30iCKHX NanopoTHHKoOOpasHbiX. HreiHe
NnpougeTawl@as rpynna LUBETKOBLIX pacTeHHH
BO3HHKJIA HE OT CrielHaIH3UpOBAHHEIX roJ10Ce-
MEHHBIX, @ OT HeCleUHaJH3HPOBAHHBIX Npes-
KOB, 3aHHMAIOLIHMX IPOMENKYTOYHOE IOJIONKE-
HHE MEXIy CEeMEHHbIMH NanopOTHHKAMH H
GeHHETUTOBHIMH (CM. 1. 6).

[TpuyKHa NpOHCXOXKAEHHA HOBLIX Ipynn OT
HECIeLHAaNH3HPOBAHHbIX NPEIKOB B TOM, YTO
OTCYTCTBHE CIELHANH3alLMH OlpenenseT BO3-
MOXHOCTL BO3HHKHOBEHHSI HOBBIX NPHCNOCO6-
JIECHHH TMPHHUMIHANIBHO HWHOr0 Xapakrepa.
TpynHo oXupath NOSBNEHHA CPeaH TeJIbMHH-
TOB KaKHX-TO NIPHHLMITHAIBHO HOBHIX ¢opM. ¥
Takux opM CKOpee MOTyT BO3HHKHYTL 3BOJIIO-
LMOHHbIE M3MEHEHHsi, HamnpapJieHHble K Jy4-
wemy MpHKPEIJIEHHIO BHYTPH OPraHH3Ma XO-
351HHA, JydlleMy HCIONb30OBAHHIO [THTATEb-
HbIX BElLECTB, Gosee 3PheKTHBHOMY crocoby
paaMHOXeHuss M T. n. Hanpotus, y Tako#
Tpynib, Kak NMpaKTHYECKH BCEsAHBIE CPENHHX
pasMepoB XHLIHLIE, XKHUBYLIHE B pa3HooOpas-
HLIX YCJIOBHAX, OOJBLIKHE MOTEHUHA/IBHEIE BO3-
MOXHOCTH Pa3BHTHA B CAMBIX pasHbIX HaIpas-
JIEHHSIX.

BHICOKas MOTEHTHOCTL HECNELHAIH3HPO-
BAHHLIX TpPynn B 3IBOJIOLHH OMpeleNseTcs
60pL6OH 3a CYLIECTBOBAHHE, KOTOPYIO OHH BhI-
Hy>XIeHb BecTH. Ho B McTopHuyeckOM nuiane
MMEHHO 3TH MECTKHe Tpe6GOBaHHA cpedbl H
NMPHBOLAT INMOTOMKOB HeCneLHalIH3HPOBAHHBIX
Tpynn Ha NMyTh aporeHe3a, BHI3biBas K XKHM3HH
npucrnocobnenusi, KOTopbie INOTOM OKa3kiBa-
I0TCl MEPCNEeKTHBHLIMH U1 Hayana HOBOro
LIHpOKoro aiyorexesa (cm. ri. 15).

[IpaBuiiO NMPOHCXOMAEHMA OT HECnelHa-
JIH3HPOBAHHBIX IPEJKOB OKa3LIBAETCS, ONHAKO,
Jlaneko He BceoOukM. Penko 6biBaeT Tak, YyTo-
6H CcrielanH3auHs 3aTpoHyJla B paBHOHM CTe-
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neny Bce 6e3 HCKJIYeHust opraHbl U GyHKUHH
opranuama (BHAa). OTH OCTamoLIMecs NOCTa-
TOYHO JJAOHJILHBIMH OpPraHbl H CHCT€Mbl MOTYT
OTKpBLITH TpyInne OpOory B PYTyio alanTHBHYIO
3ony. Nepexon kK nTHUaM OBU1 OCYLLECTBJIEH B
rpynmne pentuiMii, y»ke CNoCOOHBIX K J1a3aHHIO
M NPHLICAHKIO MO BETBSIM IEPEBLEB, T. €. B Crie-
UHAJIM3HPOBAHHON C TOYKH 3pDEHHSi PA3BHTHA
NpHCNOCOBJIEHHH K TEPENBIXKEHHIO Tpyrnne.
[lepexon K Ha3eMHOMY OGpasy »H3HH CpelM
[IO3BOHOYHBIX ObWl oOcyliecTBjieH ¢opmamy,
CMOCOGHLIMH, TO-BHAHMOMY, NEPEABHraTLCH
N0 TBepIOMy CyOCTpaTy, 3aryaThiBaTh H HC-
NOJIL3OBATH JUIst IObIXaHHst KHCAOPOA BO3MyXa,
T. €. ONATh-TaKH (popMaMH, KpaHHe CreLHaiu-
3HPOBAHHBIMH B 3TOM OTHOLIEHHH MO CPABHE-
HHIO ¢ 6OJbIIHHCTBOM OOHTABLIMX B BOLOEMAX
BuA0B poi6. OKasbiBaeTcsi, NPH3HAKH, CleLHa-
NH3HpOBaHHLIE B OJHOM cpene, MOTyT ObITh
aporenubive B MHOi (M.C. I'insipos). $icko,
YTO Kak HECrneyHalH3HpoBaHHble, TaK H Cre-
LHaNK3HpOBaHHBIE (POPMBbI MOTYT MNpH Orpeie-
JIEHHBIX YCJOBHSX CTaTh pONOHAYaJbHHKaMH
HOBBLIX, [POTPECCHBHBIX BeTBEH APEBA MHM3HH.

XHWUILHBIE
MBETTH e WUEHEL
M T JNIACKH
U T.M.
COBAKH
) Ineiicmoyer
A
Ilauouyen
!
w ' Muouyen
\ f:,\ OauzolieH
'T HoueH
s MUALIAZBI
{
IaseouyeH

Puc. 15.15. DBoaOUHOHHOE APEBO XHLIHBIX MJE-
KonuTawoluX. Bo3udKHOBEeHHE H3 €QHHOro CTBOMA
pa3Ho06pa3HbIX CEMeHCTB COBPEMEHHBIX XHILHBIX:
cobaybyx, MeJBeXbHX, EHOTOBbIX, KYHEHX, BHBEpPPO-
BbiX, THEHOBBLIX ¥ KOLUAYbHX HIJIIOCTPUPYET NPaBHIo
MPOUCXOXKIEHHS OT HECNeUHaNU3MpOBaHHLIX Mpea-
KOB M NpaBuNo azantusHoi pamaumy (13 A. Keitna,
1958). Tpumep TpexmepHOro M30OpaXKeHUs ¢uno-
reHeTH4YecKoro Jpesa
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[pasuno ajanTHBHOH pagvanHM
(I'.®. Oc6opn, 1902) rnacut, uto hurozeHes
a1060il 2pynnsL conpososcoaemcs pasoeie-
Huem epynne. Ha pad omoenvHbix guioee-
Hemu4ecKux Cmeonos, Komopbie pacxo-
damcs 6 pa3Hblx adanmueHblx Hanpasne-
HUSX O HEK0e20 UCXOOH020 CpeoHe20 COo-
cmosrus. Ilo cyiiectsy, 3TO NpaBHJIO HE YTO
HHOE, KAaK MPHHLMN JIHBEepreHuUnH, NoppoGHO
onucannsii Y. Jlapsunom (1859) npu o6ocHo-
BaHWM THIOTE3Hl ecTecTBeHHoro orbopa. Jlap-
BUH FOBOPUJ O BHYTPHBMIOBO# INPHCIIOCOGH-
TeNbHOH IMBEPreHLMH K pas/IMuHON nHlle, He-
CKOJILKO Pa3iHyHbiM YC/IOBHsSIM CyLUECTBOBA-
HMsl M T. T1. H PaCCMaTpHBall ee Kak o0sizarelib-
HBIil 3Tan 06pa30BaHHs HOBBIX BHIOB. B nainb-
HefilleM NMPHHLIKI QUBEPreHLHH Obl NOJI0XKEH
B OCHOBY NPENCTaBJeHHF IBOJIOLHOHHOH MOp-
donorun 06 uduoadanmayusnx (A.H. Cesep-
LIOB) ¥ COOTBETCTBEHHO O Pa3BHTHH IPyNnbi M0
MNyTH a/nOreHesa, a B IBOMIOUKOHHOK Maneo-
HTOJIOTHH — B OCHOBY TpeiCTaBleHHH 00
«uppamaumnn» (B.O. Kosanesckuii, 1875) B
npoliecce CTAHOBJIEHHSl KaXAOro KpyrnHoro
¢unyma (puc. 15.15, em. puc. 6.4) u Knaccos
B cucrematrke ([Dx. Xakcau).

lpasuno uepenoBaHMsi TJaBHBIX Ha-
npapJienuil aBomonuu. Apo2eHHas 38010~
yus uepedyemcs ¢ nepuooamu arL02eHHOU
asonoyuu 6o ecex epynnax. YU.H. IIMane-
raysen (1939) chopmynuposan 370 NpaBHIO
xak uepedosarue (a3 adanmayuomopposa.

DBOMIOLMA TPECTABIAET HENpEepPbIBHLIH
MpOLIECC BO3HHKHOBEHHSI H pa3BHTHsI HOBBIX M
HOBLIX ajanTaumii — anantauuorenes. Opuu
M3 BHOBbL BO3HHKAIOLIMX A4anTallMil OKa3biBa-
JOTCSt OY€Hb YACTHLIMM, H KX 3HAYEHHE HE BbI-

Puc. 15.16. Cxema yepefoBaHKA MMaBHBIX Hanpas-
JeHuit BONIOLUKMH — CMeHa NepuUoIoB apo- H aJlio-
renesa B pa3BUTHU 1060# KpynHo# rpynnst (no b.C.
Marseesy, 1967)

TMyHKTHP — NepPHO/L! HHTEHCHBHOIO AJIJIOTCHE3A B KAM/IOM
nyuxe (OpM, ABOHHbIE JIHHUH — APOTEHE3L!



XONMT 33 NpeJieNbl Yy3KuX ycloBi. [pyrue
JIAIOT BO3MOXHOCTh BHIXOfIA FPyNnbi B HOBYIO
aJanTHBHYIO 30Hy H HENpeMeHHO BeIyT K Ohi-
CTPOMY 3BOJIIOLMOHHOMY Pa3BHTHIO Tpynn B
HOBOM HanpaeJsieHHH. O6bMHO OfHA M3 (OpM
noJiyyaeT KaKylO-TO HOBYIO afanTaudio (wiu
KOMILIEKC aJlanTalliii), OKa3biBaIOLLYKCH OC-
HOBOH 1is chezyioliero OGbICTporo mnepHona
(unoreHeTHYECKHX HOBOOOpa3oBaHWH (pwuC.
15.16).

[lpaBuno ycuneHus uHterpapuu Guono-
ruueckux cucreMm (M.H. lImanbraysen, 1961)
MOXHO cOpPMYJIHPOBATL TaK: buoao2u4ecKue
cucmems. 8 npoyecce 380AI0YuULL CMAHO-
eamca 6ce boaee UHMESPUPOBAHHbIMU, CO
sce bonee pazsumobiML PESYAATNOPHOIMU
Mmexanusmamu, obecnewusaroujumu maxkyio
uHMezpayuio.

Cefuac B O6LIHX YyePTaxX H3BECTHHI OCHOB-
Hble HanpapJieHHst TAKOH HHTerpauuH, Haylen
Ha ypoBHe nomyJsiluu H OHoreoneno3os. Ha
YPOBHE MNONYJSILHK 3TO O3HAYaeT NOIepXKa-
HHE ONpeNeseHHOr0 YPOBHA TeTepOo3HFOTHO-
CTH, KOTOpasi SIB/ISIETCS OCHOBOH MHTErpalyH
BCEro MNOMyJsILLHOHHOr0 TeHO(OHIa B CJIOK-
HYI0, JIJaBWIILHYIO H ONHOBPEMEHHO YCTOHYHBYIO
2eHeMUYecKyio cucmemy, CnocoOHyi0 K ca-
Moperyasiluy (YHCJEHHOCTH, CTPYKTYphbi), re-
HETHKO-3KOJIOTHYECKOMY FOMEOCTa3HCy.

MexnonynsiHOHHEIE  B3aHMOOTHOLUIEHHA
HHTErPHUPYIOT OTHEJIbHBIE TOMYJISIUHH M MX
TPynnbl B BHI KaK cucTeMy (cM. ri. 12, 13).
Hurerpauus B cucTeMe 6GHOreoLeHO3a onpene-
JsieT 06pa3oBaHHe pasHbIMH BHIAMH MHOTHX
B3aHMOJIONOJHSIOLUMX APYr JIpyra 3KOJIorHye-
CKHMX HHIL H CJIXKEHHOH paboTOH GHOreoLEeHO-
3a Kak 3JeMeHTapHOi OHOXOpPOJOrHYECKOH
CTPYKTyphl B OHocdepe Hawler rnnaneTh (C
ynopsaoueHHBIMH NOTOKAaMH BeLIeCTBa, 3Hep-
ruH, HHpopMauuu). Breicwumii ypoBedb HHTe-
TpalHH BHIPAXKAETCH B I80AI0HUL CAMUX Me-
XaHu3mMo8 3soaroyuu — npobyeMa, Koropas
Hay1HaeT BbLIPDHCOBLIBATLCA B COBPEMEHHOM
IBOJIIOLMOHHOM YYEHHH.

HecoMHeHHO, BO3MOXXHO BbIIENEHHE H
IPYTHX KpOMe LIECTH BblIENEHHbIX HAMH BbILLE
«mnpaBu». TyT OTKpHITO LIMPOKOE none nesi-
TEJILHOCTH [UISl HCCJIENOBATESA -3BOJIIOLHOHH-
cTa.

15.9. MopnenupogaHue punoresHesa

Henb3ast nocTaBHTh 3KCNEPHMEHT IpH KH3Y-
YeHHH MAKpO3BOMIOLMH; KaXKAbIH TAKOK ONbIT
Juaicst O6b1 MHILIIHOHK! JieT. Ho MoxxHo cmope-
JIMpOBaTh MPOLIECC MAaKpO3BOJOLUMKM Ha DBM.

CepHi HHTEpPEeCHBLIX 3KCNEPHMEHTOB IO Ma-
LWHHHOMY MOIEJIHPOBAHHIO IBOJIKOLMH YJIEHH-
CTOHOTHX H XOpHOBLIX Oba BHIMIONHEHA B Poc-

ﬁ.;.'-i;';"««\-\ﬁi\«{\:\\'«‘é‘\-ﬁ(\{k\‘\\-m\,,“__

TR T TT Ty o
FLEL L L LT T,

g;;m o

TSRS Ie5R1 IR TNIRED
IS TRIUERE IR IRIRINING | 6]

Puc. 15.17. Pesynbratel MOIeNHpOBAaHHR XOAA
3BOJTIOLMOHHOrO npouecca (no B.M. MenHukosy,
1979)

INocne 100-kpatHoro or6opa BapHAHTOR OT NPOTOTHMNA XOp-
JIOBBLIX, TIOXOXKCrO HA JIaHUEUTHHKA (HaBepxy), B Mope H
NPCCHLIX BOA3X «MOABHAMCL» pa3HooOpasHbie puiboobpas-
HbIE C YEJCTAMK K NapHbLIMH naBHHKamu. Yepes 350 max
JIeT Ha Cyuly «BHIULMO» nepBoe cywectso. Yepes | mapa
JET NOKBHACA NBYHOTHH XHUHUK € OCBOGOMICHHBLIMH MC-
PCAHMMH KOHeyHOCTAMH. [TpH MOBTOPHBIX IKCHIEPHUMEHTAX
Ha CyLY «BbIXOIMIHY» CYLIECTBA C TPEMA NapaMH MABHHKOS,
KOHEYHBIM pe3ynkTaToM B 3TOM Ciyyae ObUIH HA3CMHbie
(IECTHHOIHE C OCBOGBPKIICHHHMH [ICp{‘.ﬂ.HHMH KOHEHHOCTSAIMH
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curn B.B. Meuwytkuusim 1 B.M. Menuuko-
BbiM (puc. 15.17).

B MaiuHHyI0 NamMaTh 3aNn0KHIH ONHCaHHe
NPOTOTHIIA XOPHOBHIX XKHBOTHBIX, aHANOPHYHO-
ro JOXHBUIEMY NO HALUMX OHEH JIAHUETHHKY
(puc. 15.17 Bepx), um¢pbl BHH3Y — «IeHO-
THM», MalUHHHOE OnHCaHHe 24 npH3HAKOB
«BHIa». ITOT MCXOAHBIH BUA Mor npeobpaszo-
BbIBATLCA B JIPYrHe, NpHYeM H3MEHYHBOCTH
6bina HeonpenenenHow (no Japeuny). Ilpo-
rpeccuBHbie (YCJIOXKHSIOLME) H PErpecCHBHbIE
(ynpouarliue) n3meseHust GbUIH paBHOBEPO-
ATHBIMH. VICKJIOYannch KpyrnHble CKaykH, Ha-
npHMep BHE3aNHOE BO3HHKHOBEHHE XOpOLIO
Pa3BHTOrO OpraHa.

[ocne KaXKnoro BpeMEHHOTO Liara, npH-
61M3uTENbHO coOTBETCTBOBaBILEero | Man net
NaJeOHTONOrHYECKO#H JIETOIMHCH, MAlHHA Npo-
u3BoaMIa nepebop NOMyYMBILMXCA BAPHAHTOR,
OLI€HHBAsi HX MO CTENEHH TPHCNIOCOOJIEHHOCTH.
[Ipu aTOM ayTcaiinepbl CTHPAJHCh H3 MAMATH
OBM («BbiMHpanu»), a HX siYefikM 3aHHMaJH
HOBBIE «npHcrnocobneHHuie». Tak mopenupo-
BaJIUCh Ooprba 3a CYLUECTBOBAHHME H €CTECT-
BeHHbIH oTOOp. [lepuon, cooTseTcTBYIOLUMIA
BpeMeHH OT KeMOpHsi I0 HALIKX IHEel, 3aHsJ B
IKCNEPUMEHTE 4O MHH.

Ha pucyHkax, crenanHbix no pesysnbratam
pa3HbIX  9ITanoOB  3KCIEpHMEHTa,  CJle-
Ba — MOpe, CcrnpaBa — MnpecHbie Bombl. HXx
pa3nensieT MOCTHK CyluH. PasMeprl BO3HHKaKO-
LMX CYLIECTB [AHbI B JIOTApH(PMHYECKOM Mac-
wrabe, B MeTpax. Mcxopubiit «npanaHue THHK»
(HebGonbLuOK, NOpAAKAa HECKOJILKHX CAHTHMET-
poOB B JUIMHY MOpPCKOH YepBeoOpa3Hbiii opra-
HH3M C MYCKYJIaTypoH, XOpHOW M CITHHHBIM
MO3roM, HO 6€3 rOoJIOBHOTO MO3ra H yeperna)
yepes 100 waros (100 mnu net) nopoaun
MHOXeCTBO phIO00OpPAa3HLIX CYLIECTB — B 4Ye-

ye H KOCTHOM NaHLKpe, KPYMHLIX H MEJIKHX,
XHILHMKOB M MupHBIX. Yepes 350 mnn ner
NnepBbii OPraHK3M BLILLEJ Ha CyLly, MOABHIIKCH
aHanoru ampubuil ¥ penTHAME M, HaKoHell,
myekonurailux. Yepea 1000 waros Ha xH3-
HEHHYIO apeHy BBILLJIO CTPAHHOE CyLIecT-
BO — @KTHBHBIH XHIIHHMK C YpE€3BbIYAHHO Bbi-
COKHM YPOBHEM pa3BHTHA HEPBHOH CHCTEMBb,
NEepPe/IBHraloLUHiiCs Ha IBYX HOTaxX H HMEIOILHH
0CBOGOXKIEHHBIE MepPefHHE KOHEYHOCTH.

Kaxkauiit HOBbIF MAWIHHHBIH 3KCNEPHMEHT
NpH ONMHAKOBBIX MCXOOHBLIX JNAHHBIX M HEM3-
MEHHOH MporpaMMe JiaBajl pasfiHyaioluuecss B
netansix pesdysabtatel. Hanpumep, B onmHoM
onbiTe puibLl BHILIK Ha CyLly Ha TpexX napax
NJaBHHKOB M B pe3ysbTaTe NOJYYH/IHCb KeH-
TaBpbl — YETBEPOHOTHE C OCBOGOXKIEHHBIMH
NepeIHHMH KOHEYHOCTSIMH.

[ lepBrift BLIBOA, KOTOpLIH CAELYET H3 ITOH
CepHH  3IKCNEPHMEHTOB,— MAKPO3BOAIOYUA
Henosmopuma U HenpeocKkazyema 6 dema-
aax. Bropoii BHIBOA — J/1s1 yCNEWHOr0 NpoTe-
KaHHsl MAKpOIBOMIOUHH He 00sA3aTesIbHbl pas-
Hble TNOTPSICEHHs! BPOE OMNeneHeHuH, ropoob-
pasoBaTtesibHbIX TPOLECCOB HIH KOCMHYECKHX
katactpod. OHH MOTYT YCKOPHTL WIH 3aMej-
JIUTh 3BOJIIOLIMIO, MOTYT BJIHSiTb HAa HampasJie-
HHE 3BOJIIOLHMH, HO OHH HE SIBJISIIOTCS INPHYH-
HOM. Jlpwratenb 3BOJIIOLMOHHOrO rnpoliec-
ca — OTHOLIEHHe uJlleHOB GHocdepnbl Meximy
coboit (6uotnyeckue akropbt). M cambii
FNaBHBII  BBIBOL — OAf  MAKPO3BOAOYLLU
docmamoyHo OapEUHOBCKO20 npuHyuna
ecmecmeeHH020 ombopa HEHANPABAEeHHbLX,
CAY4AlIHO OKQ3blBAIOULXCA NOAE3HbIMU 8
OQHHObLX YCA0BUAX UBMEHEHULL.

B nHacmoswell earase 6bLiu paccmompersl OCHOBHbLE 3AKOHO-
MepHOCcTU 380AI0YUL (PurO2eHemMuYecKUX 2pynn U 8bi0eneHbl
nepeutHble U BMOPULHLIE (OPMbL U HANPABAEHUS 3IBOAIOYLLU
epynn. Bblio nokasano, 4mo K 08YM 2AABHbIM HANPABAEHUAM
3soAOYUL epynn — apoceHe3y U aanrozeHesdy — mozxcem Ooime
csederHo ece mHO2000pa3ue HanpasieHull 2pynnosol 360AI0YUL.
Paccmomperor KOHKpemHble memnsl MAKPO3BOAIOYUL U HOpMO-
0bpaszosarus U KpamKo 0XapaKmepu3osaHsl Wwecme Imnupude-
cKux npasua 3soatoyuu epynn. BeiscHenue ocoberHocmell 380-
AOYUU puremusecKux 2pynn 8 nocieoHee Oecamuiemue pe3Ko
yckopuroce 64a200aps UcnoOAb30BAHIUIO METMOO08 MOACKYAAPHOU
buonozuu u 2enemuKu U 803HUKWUe Npu Imom npobaemol pac-

cnompenot oasree 8 ea. 20.
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FJIABA 1 6

IBONIIOUMUSA OpPraHoB U PyHKUUN

['oBopss 00 3BOMIOUHOHHHIX HM3MEHEHHUAX
OpraHoB M (yHKUMH, MONpasyMeBAIOT, YTO B
npouecce (HIOreHe3a MEHsieTCsl He OpraH caM
no cebe, a rpynna ocobeit, obnanateneii Tex
WK MHBIX opraHoB. [1o3ToMy Mbl B OnpejieneH-
HOHM Mepe HCKYCCTBEHHO Bblle/isieM 3Ty MNpo-
OseMy H3 paspenia 3aKOHOMEPHOCTEH BOJIO-
uuu rpynn. Takoe BhbleN€eHHe JIOTHYECKH On-
PABIAaHO METONOJIOrMYECKHM MPHHLIMNOM pac-
Y/IeHEHHR €/IHHOTO CJIOXKHOTO SIBJIEHHSI Ha yac-
TH (4TO NO3BOJSIET Jiyyllle MO3HATH H3yYyaemoe
SIBJIEHHE ) H HHTEHCHBHBLIM Pa3BHTHEM 3BOJIIO-
LIMOHHOH MOPGOJIOTHH, ABNABLIEHCA HA NPOTA-
eHnn XX BeKa JMIepoM B H3ydeHHH NpobieM
MaKpO3BOJIOLHH.

Jlpyroe npensaputenbHOe 3aMeuaHHe Ka-
CaeTCsl COOTHOLUEHHS TOHATHI «OpraH» u
«ynkuma». Popma (opraH, CTpyKTypa) B
3IBOJIIOLIMH HEPa3pbLIBHO CBsi3aHa ¢ gyHKyuell.
Kak noka3ano nanee, B pe3yabTaTe MYJbTH-
(PyHKLHOHANLHOCTH BCEX OpPraHoB H NMpHHUMIA
cMeHbl (PYHKUMi BCETfla TPYIHO ONpENENHTH,
YTO TMEPBHYHO — IBOJIIOLMOHHOE H3MEHEHHE
(PYHKUHMH WM XK€ HU3MEHEeHHe CTpOeHHsi opra-
Ha, NepPBOHAYaNbLHO CBSI3aHHOE C JIpyroi (yHK-
uueit. [ns GHosora Takoi Cnop B 3HAYMTEJNb-
HOM Mepe cxonacthyeH. C 3BOJIIOIHOHHOK TOY-
KM 3pEHHs1 BAXKEH JIHWb CaM (aKT NOCTOsHHOH
B3aHMOOOYCJIOBJIEHHOCTH (OPMBI H (PYHKLMH.
HiMeHHo no3ToMy GONBILMHCTBO M3 BbieJsie-
MBIX HHXKE NPHHLMNOB OTHOCATCA H K M3MEHe-
HHsIM (OPMBI, H K H3MeHEHHsIM (YHKLHH, T. €.
ABNAIOTCR MopdogdusuoroeuuecKumy npum-
yunamil.

16.1. [1se npeanocCbiiKu
dunoreHeTnyeCckux npeodbpasosaxuii
OpraHoB

Jlrs  kascdoeo opeana xapakmepHa
MYATMUDYHKYLOHANbHOCTL, A 0N (PYHK-
YuL — cnocobHOCTMbL UBMEHATOCA KOAUYE-
CMBEHHO. DTH KaTe€ropHH H JI€XKaT B OCHOBE
BCEX NPHHLKMOB IBOJIOLHOHHOTO H3MEHEHHs
OpPraHoB H MX (hyHKLUMIi.

MyabTudynkuuonanbHocTh opraHos. B
HaCToslIIee BPEMS HE H3BECTE€H HH OIIHH MOHO-
¢yHxuHoHansHbi  opran. Hanpotus, umcno
M3BECTHLIX HaM (QYHKUHH, NPHCYLLHX TOMY HJIH
HHOMY OpraHy MiM CTPYKType, HMeeT TEHIEH-
LHIO «yBeJIHYMBATLCAY» (MO Mepe yriybneHus
3Haumit). Jlaxke Tako# CreuHanH3HpoOBaHHbIM
OpraH, Kak Kpbllbsl JIETYYHX Mbillel, HeceT
(YHKLHHK He TOJNBLKO MOJeTa, HO W CXBATHLIBA-
HH$Sl ZOObIYH NO NMPHHLKITY Cayka (y HAaCTOSLLMX
JIETY4HX Mbillef ), TepMoperyasuuy (y TponH-
YECKHX JIETYYHX JIMCHIL); TPOLYLIEHTA BHTAMHHA
D, o6pasyrolerocsi B OCHOBHOM B KOXXHOM NO-
KpOBe, W, HAKOHEll, OpraHa OCs3aHHsl.

[Ipexxae cyutanock, 4T0 ManeHbKHH XBOCT
Yy HEKOTOpHIX OJNleHeH NEHCTBYET KaK LITOpKa,
OTKpbiBamoLlas Oesloe TNOAXBOCTbE, KOTOpPOE
CJIY>KHT OPHEHTHPOM JUIft Oeryiux c3aau one-
HeH B IyCTOM Jiecy. DTOJIOTHYECKHe HCCJelo-
BaHHA MOKAa3a/H, yTo eule Gosbliee CHrHANL-
HOe 3HayeHHe HMeeT CaMO NMOMaXHBaHHe XBO-
CTOM, IpH KOTOPOM pa3BeHBAETCA BOKpYr pes3-
KO NaxHyllHi CEKpeT XBOCTOBLIX JKeJe3.

OO61uenpyu3Hano, YyTo ogHONanas Hora Jo-
lagy ensa JH HE CaMoe COBeplleHHOe MNpH-
cnocobnenue aas 6pictporo 6era. OnHaxo B TO
e BpeMs Hora nowany — 3¢ ¢eKTHBHOE OpY-
JKHe 3alMThl OT HaNaJeHHst XMLIHWKOB, OpraH
pbIThsl, @ TAKXe HeCeT HEKOTOpLIe 3ToJIorHye-
cKre (QYHKUMH (ABHXXEHHE HOrH — «Jiowaab
O6bEeT KOMBITOM» — BLIPAXKAET HACTPOEHHE).
Yucno npHMepOB TAKOrO pofia MOXKHO MHOTO-
KPaTHO YBEJIHYHTb.

[naBHas QyHKUMA JHcTa ~— (OTOCHHTES.
Kpome Toro, nKCT BuINONHAET QYHKLMH OTAAYH
M MOIJIOUIEHHs! BOMbI, 3aracaollero opraHa,
OpraHa pa3MHOMEeHHst Y OfHHX (opM, JIOBYEro
annapata — y Apyrux u 1. n. Jlaxe s kosoc-
KOBBIX YellyH H OCTeH Yy 3J1aKOB XapaKTepHO
HECKONbKO (YHKUMH: 3alluTbi, (GOTOCHHTE3A,
BblIEJNIEHHR, ra3006MeHa.

MynbTH)YHKUHOHANBHOCTB NPOSIBIAETCS
M Ha MOJIEKYJIADHOM YPOBHE: MOJIEKYyJ bl 6ell-
KOB NOJH(MYHKLHOHANBHbI.

PaBHbiM 006pa3oM MyJIbTH(YHKLHOHAD-
HLIMKM OKa3LIBAIOTCA HE TOJILKO OpraHbl 3KTO-
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comatHyeckHe (B LIHPOKOM  MOHHMA-
HHH — BHEWLIHHE), HO M 3HIOCOMAaTHYeCKHe
(BHyTpennne). CeneseHka y MIIEKOMUTAMOLMX
HE TOJIbKO OpraH KPOBETBOPEHHS, HO H BaXK-
Hel1las XeJsiesa BHYTPeHHel CeKpeuyH; yHK-
LIHH XKeJle3 BHYTPEHHEH CEKPELUH XapaKTepHb
H JJ151 OJIOBLIX XKeJle3, NoYyeK, NeYeHH, NomKe -
JIYTOUHOH  JKeJie3bl. [InLeBapuTebHbII
TPAKT — He TOJIbKO OpraH MHILEBAPEHHS, HO H
Ba)KHellllee 3BEHO B LIEMH OpraHoB BHYTpEH-
Hel CeKpelLkH, a TaKKe BaXKHOE 3BEHO B JIHM-
(haTHYeCKOH M KpPOBEHOCHO# cHCTeMax. ¥ pac-
TEHHH COCYIHMCTBbIe MyYKH — HE TOJILKO Npo-
BOAALIKE MYTH, HO H BAXXHbIH KOHCTPYKTHBHBIH
3JIEMEHT, 06€eCcneyuBaroLLHil NoAIepIKaHKE On-
peneneHHoH Qopmbl, ¥ T. I Myavmugyrk-
YUOHAAbHOCTML — OpeAHO8 U CIpPYK-
myp — OOHAQ U3 B8aJCHeLWLX XapaKmepu-
CmMuK opeaHuuecKkol npupods. Ha 3emae.

KonuyectBenHble H3MeHeHHs (QYHKUME.
JIio6bie HOpMEE XKH3HEIEATENBHOCTH HMEIOT HE
TOJILKO KayeCTBEHHYIO, HO H KOJHYECTBEHHYIO
XapakTepuCTHKy. B npumenenun k ¢yHKupO-
HHPOBAHHIO TOrO MIH HHOTO OpraHa HJH
CTPYKTYPBI 3TO O3HAYaeT, YTO OOHA U Ta He
yrkyus moxcem npossramoecs ¢ boavuedl
UAL MeHblel UHMeHCUBHOCMbIO. Tak, B
NpPHpPOJIe BCEra CYLIECTBYIOT T€ MIIH HHbE CTe-
NEHH MposiB/ieHHs (BBHIPAXEHHOCTH, IKCNpec-
CHBHOCTH) Ka)K10#i H3 HM3BECTHBIX HaM (YHK-
uMH; QyHkuUuA Oera BhIpaX<€Ha CHIbHEE Y Ofi-
HHX BHIOB MJIEKOMHTAIOLMX H caabee —y
npyrux, QyHkuus (oTocHHTe3a B OosbLier
CTEMNEHH BbIpAXKEHA Y ONHKX BHIOB pacTeHHH H
B MeHblliell CTeNeHH — y Npyrux M T. . To XKe
camoe Hab/i01aeTCst ¥ BHYTPH OIHOrO BHA: MO
mo60OMy M3 CBOICTB BCEra CyLIECTBYIOT KOJIH-
YECTBEHHbIE Pa3/IHYHA MEXIy ocobsimMu BHAA
(Hampumep, MO OCTPOTE 3peHHsl, CHile, OCO-
6EHHOCTAM TEPMOPETYJIALMH, JIOGOMY IPyroMy
TNPOSIBJIEHHIO KH3HENEATENbHOCTH B LIHPOKOM
CMBICTE ).

YHacTo KoJiMyecTBeHHbIE H3MEHEHHs (DYHK-
UMM O6YyC/IOB/IEHbI YMEHbILEHHEM WIH YBEJIH-
YeHHEM YHC/A WIH pa3Mepa OIHOPOIHBIX
CTPYKTYp, KOTOpLIM [pHCYIld JaHHAast (YHK-
umust. Tak, HHTEHCHBHOCTE JIbIXaHHS! K/IETKH 3a-
BHCHT OT YHCJIA MHTOXOHIPHH, HHTEHCHBHOCTD
(POTOCHHTE3A — OT YHCJIA XJIOPONJIACTOB H CO-
NePXKaHHs XJOpodHUINa, HHTEHCHBHOCTL [bIXa-
HHA Y TO3BOHOYHBIX — OT OOGbEMA JIETKHX.
Jlio6as H3 yHKUMII OpraHH3Ma KOJIHYECTBEH-
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HO MEHSIETCS H B NpoLecce HHAHBHIYANBHOrO
pasBHTH51 OCOOH.

ITH nBe (yHIAMEHTaJbHble OCOOGEHHO-
CTH — MYJILbTH(YHKLHOHANLHOCTL OpPraHoB H
CNOCOGHOCTL  KOJIMMECTBEHHOTO  H3MEHEHHs!
(YHKLUHMH — M JI€XKaT B OCHOBE BCEX INPHHLM-
NoB (PHIIOreHETHYECKOTO M3MEHEHHSI OPTaHOB.

16.2. Cnocobel npeobpasosarus
OpraHoB U QyHKLUA

H3BectHO Gonee nosyTopa AECATKOB CNO-
co60B (#00Yco8) IBOMIOLHH OPraHoB H (GyHK-
uuit. PaccMoTpuM rnaBeeiiline H3 HuX.

Ycunexue rnaBHo# QyHKLMM NPOHCXOIUT
OYEHb HaCTO B XO#€ 3BOJIOLMH OTHEJILHbIX Op-
ravos. [lpn 3TOM OHO mocTHraetcs apyms my-
TAMM: JJHOO NMOCPEICTBOM H3MEHEHHSA CTPOEHHSA
OpraHa, JH60 yBeJHYeHHEM YHCJIa KOMNOHEH-
TOB BHYTPH ofiHOro oprana. [1puMepnbi nepsoro
pona — ycuiieHre (YHKUMH MBILIEYHOTO CO-
KpallleHHs1 B pe3yJibTaTe 3aMELUEHH:A MNIAAKOH
MYCKYJIATyph! NONepPeYyHONoN0CcaTo , yCHIeHHe
¢yHkuHi GOTOCHHTE3a B CBA3M € 06pa3oBaHH-
€M MaJIHCafHOM TKaHH H MOLLHOCTH €€ pa3BH-
Tua. [IpyMep omHoro W3 nyTek ycujieHHs rnas-
HO¥M (PYHKUHM OpraHa NOCPENCTBOM KpYNHbIX
CYLIECTBEHHLIX HM3MeHeHuH (apomopd030B)
nokazan Ha puc. 16.1. [lpumepwt BTOpOro
pona — ycHJieHHe (QyHKUHH KIeTKH C yBeJH-
YEHHEM PpAa3BHTHA COOTBETCTBYIOLHX Opra-
HeJl, ycuileHHe (QYHKLUMH XJIOpOIJIACTOB C
YBeJIHYE€HHEM YHCJIAa JIaMeNsl B HHX, pa3BHTHE
MJIEYHBIX JKeJie3 y MIIEKONHTAIOLMX, HIyLuee
No NyTH 3HAYHTENLHOTO YBEJHYEHHs YHCSIA OT-
IEeNbHLIX NOJIeK, BMECTE COCTABJSIOLIMX 6onee
MOLIHYIO 2xeJie3y. JIpyriM NpHMeEpOM TOro e
pona siBNSETCA yBeJHYeHHe NbIXaTeJIbHOH IO-
BEPXHOCTH JIETKMX Ha3€MHBbIX TMO3BOHOYHBIX B
npouecce (UIOreHesa B pesyJibTaTe 3HAYM-
TEJIbHOrO yBeJiMueHHs yucsia ansBeos. OpHo-
BPEMEHHO C YBEJIMYEHHEM YHC/1A abBEOJI 11pO-
MCXOIHT M MX M3BECTHOE I'MCTOJIOTHYECKOe M3-
MEHeHHe, T. €. OIHOBPEMEHHO H3MEHSEeTCs
CTPYKTypa TKaHH H YBEJIHYHBAETCH YHCJIO KOM-
noHeHToB. BeposiTHO, Takoe KOMILIEKCHOE H3-
MeHeHHe (CTpoeHHe OpraHa M YHCJIO KOMNO-
HEHTOB) OOLIYHO MPOHCXOIMT B npouecce (hH-
JIOTEHETHYECKOr0 YCHJIEHHS TN1aBHOM (DYHKLMH.

Ocnabaenue rnaBHol yHKUMH — CTONIBL

)K€ OOblYyHbIK IBOJIIOUHMOHHBIH TPOLECC, Kak H
ee ycunenue. [lpu nepexone KuTOOGpasHbIX K



BOIHOMY O0pasy »KH3HH y HX MpeKoB ocal-
NANAch TEPMOPETY/ISLHOHHAA (PYHKUHA BOJIO-
CAHOrO MOXpoBa (y COBPEMEHHBIX KHTOOOpas-
HBIX BOJIOCSIHOH MOKPOB MpPAKTHYECKH HCYE3).
10 olabneHHe ObLIO CBA3AHO C IOCTETleH-
HbLIM COKpALUEHHEM YHCJIA BOJOC HA NMOBEPXHO-
cru Tena. OToesbHbIE CTalMK 3TOrO npouecca
MOKHO NpPeACTaBHTb NOCPENCTBOM NOCTPOEHHS
CPaBHUTEJILHOTO 3KOJION0- aHaTOMHYECKOro
psuna; y sosika (Canis lupus) wepcthb rycras M
Y4aCTBYET B TEPMOPErYJslHH, Y OOHKHOBEH-
Horo Tioneus (Phoca vitulina) 3nayenue no-
KpoBa B TEPMOpETYJIsilMH Pe3KO 0CnalbeHo H
wepcThb pelnkas, y mopxa (Odobenus rosmar-
US) BONOCSIHOH NMOKPOB IIOYTH HCHE3a€T, Y KH-
TOOGPA3HBIX OTCYTCTBYeT mnoJHOCTHIO. Jlns
BOIHBIX MJIEKOMHTAIOLIKX ITO MNOJIOXKEHHE HJI-
JIIOCTPHPYETCst M 3IMOPHONOTHIECKHM PSIOM
JACTOHOTHX: Y HOBOPOXIEHHOTO AETEHBILIA
rpennanackoro Tioneusi (Pagophilus groen-
landica) oueHb TeIUIbIH 3ALUMTHBIA BOJIOCSHOM
NOKpOB Xopotuo au(depeHLHpPoBaH Ha pasHbie
THNB! BOJIOC, C BO3PAacTOM, B pe3yibTare IO-
CJIe/IOBATebHBIX JIMHEK, BOJNIOCAHON NOKPOB
PE3KO peleeT, CTPOEHHE €ro YrpoLlaeTcest H OH
nepectaer CJAy)KHTb OpraHOM TepMOperyJisi-
LHH.

B Mupe pacrenmii 3B0JIOUMS NOJNYNnapasy-
THYECKHX M NapasuTHYeCKHX (POpM MOXKET Wil-
JIOCTpHpOBaTL ocnabnenne ¢yHkuui ¢GoTo-
cuHTe3a. [locrenenHoe ocsabneHue npoBOAs-
we# (yHKUHMH cTebsist HabMIAeTCs Y BOAHBIX
LIBETKOBBIX pAaCTeHHH H3-32 O0lLLero ynpoiie-
HUSl NIPOBOASAILLUEH CHCTEMBbI.

lMoaumepusanus opraxHos. [1py nonume-
pH3aLHK TIPOMCXONUT YBeAUYeHUe HUCAA 00~
HOPOOHBLLX Op2aHO8 UL CmpyKmyp. TOT
NPUHLMN  OCYLUECTBJIRETCH, HanpHMep, IpH
BTOPHYHOM BO3HMKHOBEHHHM MHOTOYHCJIEHHBIX
XBOCTOBHIX MO3BOHKOB Y JUIHHHOXBOCTBLIX MJl€-
KOIUTAIOLLHX (TIPHBOIMT K YCHIEHHIO NOIBHK-
HOCTH XxBocTa). B cBOIO ouepenib, 3TO MOXKET
MMeTb MHOroo6pasHoe (yHKUHOHAILHOE 3Ha-
yeHHe: OTMAaXHBAHHE OT HACEKOMBIX, HCIOJb-
30BAHME XBOCTA KaK pYJisi H OMOpHI, JJIst BbIpa-
JKeHHs1 amoumi M T. A [lpouecc nonvmepusa-
UHH CTPYKTYp TNPOHCXOOMT NpH YBEJHYEHHH
yucaa ¢ananr B KUCTH HEKOTOPbIX KHTO06pas-
Hbix (yBesHYeHHe pa3MepoB M NPOYHOCTH
NJaBHHKA Kak pyJsisi MyGKHB H NOBOPOTOB).
[Ipouecchl nosuMepH3aliyy 0praHos 0CO6EHHO
XapakTepHbl JJI1 MHOTHX rpynn GeCrno3BoHOY-

B I

WH Y
Ny NG

Puc. 16.1. Cxema 3B0M101IHH CEPALLA MTO3BOHOYHbIX.
[Npumep ycuienus rnapHod (YHKUMM OpraHa mno-
CPEACTBOM apoMOPEO30B.

A — neyxkamcpHoe cepiue pui6; 5 — Tpexkamepuoe cepa-
e amdubui; B — yeTblpeXKamMCpHOe Cepille PenTHHH
(c eute HC BHOJHE PA3JEJICHHLIMH JKEJYAOYKAMH, HO pa3-
AENCHHBIMHE  MpeacCepaHAMHK ), [~ — YeThipexKamepHoe cepi-
e KpOKOJMJOB, MTHL, MJCKONHTAKUWKX; arl — npeacep-
AHE; S — MEPEropofKa; vf — XKeJyfouek; a — aopTa (M3
A.H. Cepepuosa, 1936)

HbIX XKMBOTHBIX, CTPOEHHE TeJla KOTOPhLIX HMe-
€T YETKyl0 NOBTOPAEMOCTb MHOTHX OIHOPOI-
HBIX CTPYKTYp (UJIEHHCTOHOTHE H ZIp.), @ TaKxKe
JUIsi MHOTHX TPYIfl pacTeHHi (yBesHueHHe Yuc-
J1a JIenecTKOB WM THIYHHOK B LIBETKE M JIP.).

OnuroMepusanuMs OpraHoB M KOHLEH-
TpauMs  (QYHKUMH — yMeHblweHue  4ucaa
MHO20YUCACHHBLX ~OOHOPOOHbLIX — Op2aHO8,
opearoudos, cmpykmyp, CBA3aHHOE, Kak
Npasuno, € HHTEHCHHKaUHeH QyHKUHH,—
WHPOKO HabaiofaeTcss B 3BomioukH. Hanpwu-
Mep, MyTeM CIAHAHMS, HHTErpaumy pa3bpocaH-
HBIX B Pa3HBIX MECTaX YyBCTBHTEJbHbLIX KIETOK
¥ NocaeayioLero 06 beIMHEHHs pa3HbIX KIETOK
B OTJIeJIbHbE OpPraHbl MPOHCXONMT B 3BOJIIOUHH
pa3BHTHE OPraHoB HyBCTB Y O€ClO3BOHOYHBIX
(B.H. Beknemuer). ¥ MHOTHX rpynn no3so-
HOYHBIX OTENbHBIE, TIPEXIE CAMOCTOSITE/IbHBIE
KpeCTLOBbIE MO3BOHKH CJIMBAIOTCA C TA30BbIMH
KOCTIMH B IPOYHBIN HEMOABHXKHbIH OJIOK,
ofecrneyuBasl YCHIE€HHE ONOPHOH (QyHKLIKMH
LEHTPAILHOIO 3BEHA 3a/IHEr0 MoAca KOHEYHO-
creii. Y yacTH KHTOOOpa3HLIX NPOLECC OJIMro-
MepH3aLMH 3aTparkBaer LIEHHbIe II03BOHKH,
TaKXKe NPEBPALIAIOLIHECH B MOLLHbIK KOCTHbUM
6JI0K — MpoYyHoe OCHOBaHME A IPynnbl Ty-
JIOBKIIHO-TOJIOBHEIX MbiwL. [lpu 3TtoM pe3ko
YCHJIHBAETCs IVIaBHAsH (yHKUHs BCETO LIeiHO-
ro OTAeNa MO3BOHOYHOro crtosnba no nomuep-
YK@HHIO TOJIOBEL.

Onuromepy3auusi MOXeT ObITh pe3ylib-
TATOM [POTHBOMNOJOKHOTO MNpoLecca — pe-
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IOYKUHH 20MO0uHaMHbLX OpTaHoB (HanpuMep,
penyKuHs OpIOLIHBIX TAHTJIHEB Y HACEKOMBIX ),
B.A. Iorenn cuutan, YyTo OJIMrOMEpPH3alHst No-
CPEICTBOM peyKUHM SIBJAETCA B 3BOJIOLHH
opraHos Haubosee pacnpoctpaneHHoi. Hako-
Hell, OJIHrOMEpH3alHsl MOXET TMPOHCXOIHTH
nocpenctsoM JuddepeHUMPOBKH, CneUHaH-
3aUMH M BHIMNAJEHHA YaCTH FOMOJIOTHYHBIX M
FOMOZIMHAMHBLIX OpPraHoB. TakK NpOMCXOOHT pas-
BHTHE TpYLUEBHAHLIX OpraHoB y TypOeJsipuii,
pa3BHTHE TOJIOBLIX LLyNaJel, U3 XBaTaTelbHBIX
y TOJIOBOHOTHX M T. Ji.

YmenbuieHue yucaa ¢GyHkuun Habmona-
€TCsl B [1pollecce IBOJIOLMH MMaBHLIM 06pa3oM
NpH Crneuyanu3aurd Kakoro-jaubo opraHa Wiu
CTPyKTYypbl. KoneunocTH npenxoB KHTOOGpa3s-
HbIX HeC/in MHOro (yHKuuH (onopa Ha cy6-
CTPaT, pbiThe, 3alUTa OT BPAroB H MHOTHE
npyrue). C npespallueHrHeM HOTH B JIACT 6OJIb-
IIHHCTBO NMPEXHHX (PYHKUHH HCYE3o.

YBeauuerue yucna GyHKUMA MOXKHO NPO-
JEMOHCTPHPOBATH HA NPHMEPE BO3HMKHOBEHHS
€rnoco6HOCTH 3anacath BOTY TKAHAMH cTebJieH
WJIH JIKCTLEB Y CYKKYJIEHTOB (KAaKTYChl, arashl,
TOJICTAHKOBBIE H 1P.). YBeNHyeHHe NOBEPXHO-
CTH OOONOYKH CEMSIH Y HEKOTOpbIX pacTeHHi
MPUBOIMT K BOSHHKHOBEHHIO CreLHaNbHBIX Jie-
Ty4eK, CrocoOCTBYIOIMX a3pONHHAMHYECKOMY
pacnpoctpaHenuio cemsiH. [lpu yBenmyenuu
yucsia pyHKLUMI TaBHas (PYHKUMA, KaK 1paBH-
JIO, HE MEHSIeTCs, a [OTOJIHAETCA NPYTHMH.
Tax, nanpumep, ocHoBHasi QyHKUMs XKabp y
naacTHHyaroxKabepHbix Mosniockos (Lamelli-
branchia) — pwxanve. Ho y psna dopm B
npouecce 3BOJIOUMH abpbl BLINMOJHAKT 0-
6aBoyHbIE (PYHKLHH MO TPAHCIIOPTHPOBKE Yac-
THLL TIMIK C TOKOM BOABI K POTOBOMY OTBEp-
CTHIO, @ Y CAMOK HCIOJIb3YIOTCS KaK BLIBOJIKO-
Bas MOJIOCTE /LISt PA3BHTHS JIHYHHOK.

Paspenenve QyHKuuii 1 OPraHoB MOXHO
NMPOWJIIIOCTPHPOBATL  PACNaIEHHEM  EIHHOIO
HEeNapHOro IJIaBHKKA, XapaKTepHOro /st fiane-
KHX MpenKos Bcex puib (€n1Han KoXKHast CKajl-
Ka no OOKy Tena), Ha psil CAMOCTOATENbLHBIX
TNJIaBHHKOB, 06/1a/I3I0LIHX ONpeieleHHBIMH Yya-
CTHBIMH (PYHKLUMAMH: nepenHHe u GpiolLHbLIE
MJIaBHHKH CTAHOBSITCA B OCHOBHOM pYJISIMH
ry6HHE H noBopoToB. OnHUM M3 CneuHasib-

' Fomoduramus — CXONCTBO B CTPOEHHUH MeX-
Iy MeTaMepHbIMH OPraHaMH W CTPYKTYPaMH OIHO#M
ocobu.
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HBIX CJlyydeB NpOsiBJIEHHsA 3TOro cnocoba cuy-
XHT npunyun ¢uxcayuu ¢pas (A.H. Cesep-
UOB) B (YHKLHMOHHPOBAHHH TOTO WJIH MHOTO
oprava. Hanpumep, usBecTHo, 4To cTOnOXozsi-
11iHe XKHBOTHELIE NMPH Gere YacTo NMOJHHMAKOTCH
Ha nanbipbl (GeryH Ha CTOMETPOBKE OGEXMT
TNPAKTHYECKH Ha ULINOYKAX, MEJIBE/lb BO BpPeMsl
ObicTporo Oera Takke ONHPAETCA JIMWL Ha
OHCTaJbHbie OTAEJIB CTYNHHU U T. n.). [lpu BO3-
HMKHOBEHHH TaNBbUEXOXKIEHHSI Y KOMbITHBIX
MJIEKOMHTAIOLLMX NMPOHUCXOAMT Kak Okl (uKca-
UHS JIHIUb OIHOH M3 NMpPOMEXYTOYHLIX (a3, Xa-
PAKTEPHBIX [JI1 IBHXKEHHS NPENKOBLIX (OpM.

Cmena dynkumii. Cmvena rnaBHOH (yHK-
UHH — OOMH M3 HauboJsiee O6LMX CrocoboB
3BOJIIOLHH OpPraHoB.

Y psina HaceKOMBIX fHLIEKJIAN TpeBpalla-
€TCs B )KaJlo; rnasHasi QYHKUHA, NEpBHYHO
CBsi3aHHAas C pa3MHOXEHHEM, 3aMellaeTcs
dyHKUpeH 3aUmTH. HpKUM NPUMEpPOM CMeHbI
GyHKUME cnyxuT nuddepeHLHPOBKa KOHEYHO-
creit y necstiHorux pakos (Decapoda). Tlep-
BOHAYAJILHO rNIaBHOH (YHKLMEH BCEX KOHEYHO-
cTed Oblla niaparesibHasi, @ BTOPOCTENEHHbI-
My ~— XOIWIbHas M XBaTaTelibHas. B mpouec-
ce 3IBOJIIOLHH TPOHCXOIUT paciuupente GyHK-
UMH BCcex KoHeuHocTel. [Ipu 3TOM y yacTH Hor
IPOUCXONMT CMEHA INaBHOH (DYHKLMH — YacThb
TOJIOBHBLIX H NEpENHHE rpynHbie Mapbl HOT NpH-
06peTaloT (PYHKLHH XBaTaHHA M JKEBAHHS KaK
rnasubie (puc. 16.2). Ilepebie age napwl ro-
JIOBHBIX HOT (TOMOJIOTH MaJibIl NOJIHXET ) CTAHO-
BATCA HCKJOYHTENLHO XOAMJILHBIMH, OpIOLL-
Hbl€ KOHEYHOCTH, OCTABASiCh B OCHOBHOM Ilia-
BAaTeJIbHLIMH, CJIY>KaT I/l BLIHALUWBAHHSA MKpbI
M TPaHCNOPTHPOBKH BOIbI K OpraHaMm mbixa-
HHA — xabpam.

MHOroyHCcneH B! NpHUMepEl CMeHb! (BYHK-
UpH y pacrenni. BeHynk upeTka o6pasyetcs
M3 JIMCTBEB, KOTOpble MEHSIOT (PYHKLWIO (OTO-
CHHTe3a Ha (QYHKUMIO NpHBJEYEHHSI HACEKO-
MbIX (HH Gonee O6LLO — HA (PYHKLHIO, CBsi-
3aHHYIO ¢ onkieHHeM ). O6pasosanue KayGHei
Yy pacTeHuH TakXKe MPOHMCXONWT B pe3ysbTare
CMeHbl (DYHKLMH COOTBETCTBYIOLUMX YacTew
PACTEHHsi: CHayana OTHeJbHbIE YacTH CTebuist
WIH KOpPHsl, H3 KOTOPLIX BMNOC/ENCTBHH PA3BH-
JHCh KNYOHH, OBWIH NONHOCTBLIO CBf3aHb C
TPAHCNOPTOM H NOOLIBAHHEM NHTATENIbHHIX BeE-
LIECTB H3 TNOYBH. 3areM BTOPOCTENEHHAs!
(yHKLUMS BPEMEHHOrO XpaHEeHusl NUTATENBHBIX



BelLeCTB NpHobpena Xapakrep IIABHOH H [10-
cTosiHHo# (CTONOHBI KapTodens, TonHHaMOypa
H T. I.). DTOT NpUMep CMEeHb! (PyHKLHI MOXKHO
paccMaTpHBaTh W Kak mpuMep ¢HKCaLHH npo-
MEeXXyTOYHbLIX (ha3.

Cnoco6Ll 3BOMIOLMH OpraHoB M (QyHKuMiL'
pa3HooGpasHbl. [loka HescHO, H3BECTHLI JIH
HaMm Bce cnocobui. Haubonee obume M3 HHX:
MPUHLKN CMEHB! (PYHKLMH B IUHPOKOM CMbIC/E
(oTparkaeT BO3MOMKHOCTb KA4eCmMBeHHO20 U3-
MeHeHnst QYHKLUKH TOro MJIM MHOrO OpraHa) u
NPHHLIKN KOJIHYECTBEHHOrO M3MEHEHHs Bbipa-
xennst QyHKumK (OTparkaeT BO3MOXKHOCTb KO-
AuMecmeeHHo20 HW3MeHeHHsi QyHKkumi). Euue
pas nojyepKHeM, 4TO CBAi3b (POPMbI H (PYHKLIMH
B 3BOJIIOLIMM HACTOJILKO TECHA W Hepa3phiBHA,
4TO NpaBuJibHEE TFOBOPHTH HE OO0 H3MEHEHHH
-bopMbl ¥ (PYHKUHMH NOpPO3HL, & O MOpOPH-
3HOJIOTHYECKHX Npeo6pa30BaHHsIX.

[ocnie paccMOTpeHHst 3THX CPaBHHUTENBLHO
MPOCTHIX NMPHHLKMIOB MOPHOPHIHOIOTHYECKHX
npeo6pasoBaHHii pPaccCMOTPHM 6oJiee  CJI0XK-
Hble, CBSI3aHHBIE C B3aHMHbLIM Npeobpa3oBanu-
€M pfla OpraHoB.

16.3. Bzaumocesa3b npeobpa3oBaHus
opraHoe B punoreHese

Jliobok opranu3m (M 0co6b B TOM YMC-
Jie) — KOOpJAHHHPOBAHHOE LEJI0E, B KOTOPOM
OTHEJIbHBIE YAaCTH HAXOAATCA B CJIOXKHOM CO-
MOMYHHEHHH M B3aHMO3aBHCHMOCTH. B3aumo-
3aBKCHMOCTL OTHENBLHBIX CTPYKTYp (KOppensi-
LHA) OCOGEHHO XOpOILIO H3Y4YeHa B npouecce
oHTOreHe3a. Koppensyuu, nposBisiollyecsi B
npotiecce unoreHesa, 06LYHO 0603HAYAIOTCH
Kak koopdunayuu (cM. 14.3).

JIMHaMHKa 3IBOJIIOLIMOHHBIX B3aHMOOTHO-
LEeHKI OpPraHoB BHUIHA NpH aHANH3e NPUHYL-
nos 3amewjeHusn, 2emepobammuu ¥ KOM-
nerncayuu QyHkyull.

3amelerre opraHoB u QyHkuui. 3ame-
LIEHHEe OpraHoOB MPOHMCXOIMT B TOM CJyuae,
€C/IM B npoliecce 3BOMIOLMH OIMH OpraH Hcye-
3aet, a ero (QYHKUMIO Y MOTOMKOB HayHHaeT
BBINOJIHATL KAKOH-IHOO HHOM OpraH HWIH
cTpykTypa. [lpumepom 3ameruenus (cybemu-
Myyul) OpraHOB HBJIAETCA 3aMEHAa XOpIbl

' HexoTopble GoJiee CreuuanbHbie NPUHUMMbI
31eCb H2a paccMaTpUBAIOTCs (B 4aCTHOCTH, NPUHUM-
Nbl CUMUNRKUU OP2AHOB8 W YyHKYuLl, akmusayuu,
unmercupurkayuu v ummobuiusayuu QyHKyuLL).

Puc. 16.2. NuddepeHuuauns KoHedHOCTeH peyHo-
ro paka (Astacus leptodactylus), cBsizannas ¢ pas-
JlenedueM U cveHol yHkumii (u3 M.W. 1lImankray-
3eHa, 1969):

1 —2 — opraue! uyscTB, 3—3J — Henweru; 6—8 — Ho-
roveniocty; 99— 13 — xonunenwie  Horw;  [4—18
— GpioliHble  HOrH (CnapHBAHHC M yAepXaHHe sHU);
19 — xBocTOB2s HOra (MNABHHK)

CHayana XpslleBbiM, @ 3aTeéM H KOCTHBIM MO-
3BOHOYHHKOM. ¥ pacTeHHil NpUHLMN CYy6CTHTY-
UMM npocsieXuBaercs npu obpasoBanuu u-
nofxeB W GUNNIOKIAMEB K3 YEPELIKOB U CTe6-
JieH y KaKTycononoOHeIX opm: (yHKUHsA ¢o-
TOCHHTE3a NEePEXOmMT OT JIMCTHEB K CTEOssIM.
[1puMepoM CYGCTHTYLIHH MOXKET CJIY>KHTb BO3-
HHMKHOBEHKE CBOeoOpasHoro cnocoba abixaHust
NOCPeJICTBOM CEeTH KPOBEHOCHBLIX COCYINOB Ha
nanbliax y 6esnerounbix canamaunup (Pletho-
dontidae). PyHKuMs AbIXaHHA, BAKHAA LIS
OpraHu3Ma, COXpaHsleTCsl, H KMCJIOpOX MOCTY-
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naeT B KpOBb 3THX »XMBOTHbIX, HO He yepe3
JierKye Wi >kabpbl, a yepes HHble aHaTOMUYe -
Ckue obpasoBaHus.

lFerepoGarmusi (OT rerepo.. U rpeu.
bathmos -— crenenb, cTyneHb). 10T cnocod
npeo0pa3oBaHyisi OPraHOB OTPaXKaeT 4YacTo
BCTpeyaIUUiCa B MpUpose HeoOuHaKOBbLL
memn 360AF0LUL OP2aHO8 U O3Haxaem pas-
HbLIL 36ONFOYUOHHbIL YPOBEHL pA3BUTUA
pasauunelx wacmed opeanusma (AJl. Tax-
TamkaH). B oprak3aMe CyLluecTBYIOT opraHbt u
LeJible CHCTEMbl OPraHoB, CPaBHHTEJILHO C/1a-
60 CBA3aHHLIE MEXIy CO60H (PYHKLHMOHANLHO
(nanpumMep, cHCTEMa OPraHoOB ABHXXEHHSA H Op-
raHoB nuileBapedust ¥ ap.). CBs3b opraHoB
JBHXEHHSI C OpraHamy OMOPbl B 3BOJIOLIHH
JKHBOTHBIX, Hanpumep, 6oJiee TecHas, YeM Op-
raHoB [ABHXKE€HHSI C OpraHaMy BHYTPEHHelH CeK-
pelMH, a y pacTeHuil MeXIy 3BOJIOLHeH Cro-
paHrueB M rameraHrdeB, NMpPOBOLsALIEH CHCTe-
Mbl CTeOJisi ¥ 1{BEeTKa, ThIYUHOK M IJIOLOB HET
SICHO BbIPAXKeHHbIX (DYHKIMOHANBHBIX COOTHO-
LIEeHHH. DTH CHCTEeMbl OPraHoB OTHOCATCS K
Pa3HbIM KOOPOUHALUOHHBIM Henim B 3BOJIO-
LMK, OHH MOIYT MEHATLCA OTHOCHTEJILHO Ca-
MOCTOATEILHO, aCHHXPOHHO (O. AGenb).

B uLesioM Takoe nosioykeHHe BejeT K BO3-
MOXKHOCTH OCYLLECTBJIEHHS] Pa3HbIX TEMIIOB
CreLHaliH3alMi CHCTEM OPraHoB B OpraHu3Me.
[lpouecc sBonioHH, BeoyuMii K BO3HHKHOBe-
HHIO TaKOro MnoJioxKeHus, 0ObIMHO Ha3LIBaeTCs
nosauunotl asoaoyuet (I'. ne bup). Opra-
HH3M BBICTYyNaeT B HM3BECTHOH Mepe Kak Mo-
3aMKa OTHOCHTEJIbHO He3aBHCHMbIX yacreil, a
pe3ysibTarbl TaKOHW  3IBOJIIOLUMH — 2emepo-
6ammuet (3BONIOLHOHHON «pasHocTynenya-
TOCTbIO» OTHENbHbIX CHCTEM OPraHoB) .

YeM TecHee CBsi3aHbl MexXK1y co60i1 Te Hnu
HHbIE YaCTH W opraHbl, TeM cnabee paznuyust
MEXIy HHMH B TeMnax 3BOJIOLHH. Pe3ko Bbl-
pakeHa MO3auyHOCThb (M COOTBETCTBEHHO re-
TepobaTMHA) B SBOJIIOUMH KOPHs, CTebasi M
JIMCThEB, C OJIHO CTOPOHKI, H LIBETKA, MJIOAA H
cemeHu — ¢ Apyroi. B nposopsiuieil cucreme
OCEBbIX OPraHoB, CTPYKTYpe JINCTa, OTAeJbHbIX
YacTsX 11BeTKa MO3aH4YHOCTh BHIpaXKeHa cJia-
6ee. B kaknoil KpynHOH rpynrne opraHH3MOB
retrepoGarMusi OKasbiBaeTCsi Gofiee BbIpaX<eH-
HOH Cpeny OTHOCHTENIbHO NPHMHTHBHHIX €€

' MHorma MCnonb3yioTCsi TepMHMHBI «MepeKpe-
LIMBaHKe CrELMANH3allHHY, «3BOJIIOIMOHHAS reTe-
POXPOHMA TPU3HAKOBY, «TeTePO3MUCTA3HAY.
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npeactaeureneil (y pacreHuit — mardogde-
Bble, HUMGeliHbe, noTHKOBHE). [ 1o Mepe npo-
ABMXXEHHSI MPYNINbl OT HCXOAHOTO THMA HHUBEJH-
PYIOTCl YPOBHH CrelManH3ally OTAeJbHLIX
yacTell u3-3a YCWJIEHHS KOOpauHaumi (CM.
NpaBUJIO YCHJIEHHS] HHTerpauud B . 15).
Ecin y 3BOMIOLMOHHO MPOABMHYTHIX CPyNnN
MPOMCXOAUT Pa3BHTHE MO THIY perpecca, TO
BHOBb MOXXeT HaOJIOlaThCst YCHIIeHUEe reTepo-
6aTMuH, YTO OTMEYEHO B IBOMIOLMH noJtynapa-
3UTOB W Mapa3uToB Cpey pacTeHu.

Komnencauus. IlpuHunnuansHo cxonsbie
¢ rerepobaTtMuelt siBlieHUst HAGJIONAIOTCA U B
IBOJIIOLMH KaXKIO0¥ KPYNMHOH CHCTEMbl OPraHoB:
bvicmpoe usmerenue O00HUX OpeaH08 MO-
Jcem KOMNEeHCUPOoBams OAUTMEAbHOE Of-
CMABaHue Memnos USMEeHEeHUR Opyeux op-
2arnos moil ace cucmemo. (H.H. BopoHuos,
1961).

Hanpumep, y psiza rpbi3yHOB crielyaiu3a-
4¥Al CHCTEMBbI OPraHoB MHILEBapeHHs K onpe-
[feJleHHOMY 06pa3y »KM3HM 3aTparuBaetr B OC-
HOBHOM OCOOGEHHOCTH CTPOEHHS »KeJyJKa U B
MEeHbLUEeH CTeNneHH CTPOeHHs1 3YOHO!H CHCTEMBI.
Y Opyrux BHAOR 3TO¥ e rpynnbl MIEKOMUTAI0-
LMX NpUCNOCObJieHHe MOXKeT MNOHTH B OCHOB-
HOM [0 MyTH H3MEeHeHHsi 3yOHOH CHcTeMb! (Mpu
MEHBLIHX TpaHC(OpMalMaX KHLIEYHOH Tpy6-
KH).

[lpuHLKnEl reTepoGaTMUK ¥ KOMITEHCALHH
npefocTeperalT OT YNPOLLEHHOH PeKOHCTPYK-
LMy nyTei ¢usoreHe3a TOH WM WHOH TPYIMbt
JIULLIL HA OCHOBAHUM COMOCTABJEHUS CTPOEHMUS
OTHENIbHBIX CUCTEM OPraHoB, TakK Kak pasHbie
OpraHbl U CHCTeMbl Jal0T HeOAMHAKOBYIO Kap-
THHY 3BOJIIOLIHOHHOH «TMPOABHHYTOCTHY.

MoxxHo cKa3aThb, 4TO BCsiKas »uBas (op-
Ma rnpeacTaBaseT MO3auky M3 NMPUMHTUBHBIX H
NPOOBUHYTHIX NPH3HAKOB, U3 Gosiee W MeHee
CrieLlMa/IM3upoBaHHbIX yepT. Takoe nonoxeHue
BO3HUKAET B pesysbTare Heu3bexxHO HeoouHa-
KOBOTO faBJieHusi oT6opa Ha pa3Hble CUCTEMbI
OpraHoB W OTAesibHble CTPYKTypH (3. Maiip).
Iaxe y yenoBeka HabJilofaeTcs MHOMXECTBO
NPUMHMTHBHBIX NMpH3HakoB (cM. r. 18). Jlpyroe
u Gonee LIMPOKOe 3HAYEHHE 3THX NPHHLIMIIOB
COCTOUT B TOM, YTO OHHM MO3BOJSAKT MIyGXKe
NPeNCTaBUTh 3IBOJIIOUMOHHbIE  BO3MOXHOCTH
H3MeHEeHMs TOH WM MHOH OopraHu3auvy B pas-
HBIX HanpasjeHusix (HeCMoTpsi Ha OrpaHuue-
HHe, HaKIaJblBaeMoe KOPpPeasiluaMH ).




B camom gmene, naxke npu CpaBHHTENbLHO
ryOoOKoH cCreuManu3aldd TOro MJM HHOro
BHIa K ornpenefieHHbIM YCJIOBHAM CYLIeCTBOBa-
HHUS B Ka)K/I0¥ CHCTEeMe OPraHoB ¥ B OpraHu3Me
B LI€JIOM BCerjga OCTalTC «pe3epBbi» He 3a-
TPOHYTHIX CrieLuay3alyel CTPyKTyp, KOTOpbie
MOIyT ObiTh HCMOJL30BaHbl MPH H3MEHEHUH
HanpaeJieHusi ecTeCTBeHHOro orbopa. D10 MO-
XeT ObITh OCYLIeCTBJIEHO MOCPeACTBOM Cy6-
CTHTYLIHH OpraHoB.

Cy6erutynus, rerepo6aTMusi H KOMIIEHCa-
LHsl B KOHEYHOM WTOre TakKe OCHOBaHH Ha
MYJIbTHYHKUHOHAJILHOCTH OPraHoB H HX CIO-
COGHOCTH M3MEHSTh BblPa)KeHHE TOH WY HHOH
(PYHKLMH KOJNMYECTBEHHO. DTH OCHOBHbIE 3BO-
JIOLHMOHHBIE XapPaKTEPHCTHKY OPraHoB OKasbl-
BalOTCsl MCXOHBIMH M JJIsi Mpollecca peayKLuu
OpraHos.

16.4. TeMnbl a3BONIOLUMM OpPraHoB
1 QyHKLMA

B npenpimyiedl rnaee mnomyepKyBanoch,
YTO TeMIbl 3BOJIIOLHH MOXHO PacCMaTpHBaTh
Kak CKOpOCTb SBOJIOLMH OTHEJbHBIX (opM B
1esIoM (BHIOB, POAOB, CEMEHCTB H T. J1.) ¥ Kak
CKOPOCTb IBOJIIOLIMH OTAEJbHbIX MPH3HAKOB H
cTpykTyp. CKOpOCTb 3BOJIOLHMH  OTAEJBHbIX
NPH3HAKOB M OPraHoB HHOIrAA MOXeT ObITh
NpakTHYeCKH Oojiee BaXXHOH XapaKTepPUCTH-
Koil. Hanpumep, BaXXHO 3HaTh, Kak ObICTPO Y
TOr0 MJIM MHOrO BHIA MOXET BO3HWKHYTb He-
BOCMPHHUMYHBOCTL ( PE3HCTEHTHOCTh) K MpHMe-
HAIEMbIM XHMHYECKHM Mpernaparam: K HHCeK-
THLMIAM — Y HaCeKoMhlX, K paedonuaH-
TaM — Yy pacTeHHH, K JieKapCTBeHHbIM npena-
paTaM — y YeJiOBeKa W T. 1.

CropocTh 9BOJIIOLMH OTAENbLHBIX OPraHoB,
€CTeCTBeHHO, TECHO CBfA3aHa CO CKOPOCTHIO
SBOJIIOLMY BHJIA B LI€JIOM; BO3HHKHOBEHUE WJIH
3HaYMTeJbHOE H3MeHeHHe opraHa BCerja siB-
JIETCA BHIOBLIM MPU3HAKOM U OGLIYHO CBsi3a-
HO C npoueccom BHaooGpasoBanus. [lostomy
CKOpPOCMb 360AFO4UL OP2aHO8 npaxkmu4e-
cKu donscHa 6bime 6AU3KA K CKOPOCMAM
obpazosanusn HO8bLX BUO0E (T. €. JOJDKHA HC-
YHCAATLCH COTHSIMH M THICAYAMU TOKOJIEHHIT ).
INo-nuHomy o6cToHT neno co CKopocThio o6pa-
30BaHUSA OTHIENBHBIX HOBBIX MPH3HAKOB B MOMy-

Llnmnanse Yenosek

b5

Puc. 16.3. CkopocTb 380MOLMH Pa3HbIX MPU3HE-
KOB B [MpENKOBbIX JIHHHAX wWwwuMnaHle (Pan
troglodyres) v 4enoBeka (Homo sapiens):

A — macwTab u3MeHeHHi BHewlxero obnuka; 5 — mac-
wralb H3mMeHeHHil GesikoB. CKOPOCTH M3MEHEHHS BHELIHEND
BH/1a MHOIO BBILIE Y YEJIOBEKA, CKOPOCTL H3MEeHEHHS GeNKOB
onuuakosa (u3 B. I'paura, 1980)

JIAUMAX WK UX rpynnax. Ha nporspkeHuy xu3-
HH BCEro JIMLLb IECATKA MOKONEHHH OTAeNbHbIe
nonyasuuyd  Gepe3oBblx nafeHdn (Biston
betularia) npuobpeny npu3HaK MesnaHu3Ma, ¢
TAKOM 2Ke CKOPOCTbI PacrnpoCTpaHsIOTCs
BHYTPH BHa MHOTHe Jpyrue MpH3HaKH: HEYyB-
CTBHTENILHOCTL K BapgapuHy Yy Kpbic (CMm.
10.4), ycToi4MBOCTD K MeCTHUMIAM Y Psila BH-
LOB HaCeKOMLIX H JIp. QCM. ra. 21). Ckopoctb
SBOJIIOLMH JIIOOOr0 NPHU3HAKa MJK TPYNbl NPy-
3HAKOB, KaK I0Ka3bIBaeT NaNeoHTONOrHYECKH
MarepHall, MOXXET 3HaYUTEJILHO H3MEHSIThCS Ha
pa3HbIX 3Tanax SBOJIIOLKH BCEH IPyNNbl, U NpH
9TOM TEMIIbl SBOJIIOLHH [TPH3HAKOB MOryT 6bITh
KaK CXOLHbIMH, TaK H pa3fiuyHbIMH (puc. 16.3).

HuTepeceH BOMpOC OTHOCHTENLHO CKOPO-
CTL 3B0MIOYUL KOAUHECTNBEHHbIX NPU3HA-
KO6 (Hanpumep, pasMep TeJia M €ro yacreii).
Infi u3MepeHus] CKOPOCTH 3BOJIOLHM TaKHX
NPU3HAKOB NpenoXkeH MoKasaresb, Ha3BaH-
Hpll «dapsurom» (JDx. Xonzeitn); 1 napsus
COOTBETCTBYET H3MEHEHUIO CPEIHEro 3HayYeHUs
(yMeHbLUEHHIO WIIH YBEJHYEHHIO ) JAaHHOTO TPH-
3uaka Ha 1% 3a ThicAuy Jiet’. DTOT YCNOBHbIH
roKasaresib yYUTHIBAET HE YHCAO MOKOJIEHHH
(6onee hyHnaMeHTaNbHYIO BOJIIOLUOHHYIO Xa-
PaKTEpPHUCTHKY), @ aCTPOHOMHYECKOe BpeMsi.

' UHora «napsHH» onpeneniseTcs Kak HameHe-
HUe MpU3HaKa B e pa3 3a | muH sieT (e — ocHoBa-
HHe HaTypaJibHOro Jiorapkgpma).
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Puc. 16.4. TeMnbl 3BOJIOLHH HEKOTOPLIX OPraHoB H CTPYKTYyp:

A — BesudHHa Kopenroro 3y6a 3yGpoB poaa Bison; 5 — uuc/io rpeGueil KopeHHOro 3y6a B TPEX JIHHHSAX C/IOHOB: HHAMACKO-
ro Elephas maximus (TO4KH), apPHKAHCKOTO Loxodonta africana (Kpyxu) u mamonta Mammuthus primigenius (Tpe-
yrosbHHKH); B — cpeanss macca TeJia B poie Homo: I' — ofbem Mo3rosoi KopoGku B poge Hormo (A — Australopithec-
us, Hh — H. habilis, He — H. erectus, Hs — H. sapiens) (No faHHBIM Pa3HbIX aBTOPOB)

OpHako ¥ OH JaeT BO3MOXHOCTD [yifl HEKOTO-
phIX conocraBjieuyi. Tak, TeMn 3SBOJIOLHH
MHOTHX [pPH3HAKOB, KacalOLMXCs pasMepoB
TeNa W CKeJieta, COCTaBJsAJ JUisi MJIEKOIMHTaIO-
LIMX OT JECATHLIX ONOJIeH N0 HeCKONbKHX AeCHT-
KoB fapeuHos (puc. 16.3, 16.4), 6mi3kue Be-
JIMYMHB HaleHbl W Ui MOJUTIOCKOB.
CKOpPOCTb 3BOJIIOLMH OTACJBLHBIX MpU3HA-
KOB B MOMYJSILIMSIX, TAK XK€ KaK W CKOpPOCTb
9BOJIIOLIMH LIeJIBIX CTPYKTYp ¥ OpraHoB, 3aBH-
CHT OT MHOIHX (paKTOpPOB: YHCJIEHHOCTH 0cobei
B MOMYJIALMSX, YHCAa MOMYsALKE BHYTPH BHAA,
MPONOJPKHTENLHOCTH YKH3HH noKoJieHuit (puc.
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16.5). OnHako CKOpOCTb 3IBOJIOLMH CJIOHOB,
OTIMYAIOLLHXCS HE 0COBEHHO OBICTPOH CMEHOH
[IOKOJIEHHI1, KaK MOKa3LBalOT MaJeOHTOJIOIH-
yecKue NaHHbIe, M0 MHOIHM MPH3HAKaM MOXKET
6LITH rOpaszio Bhillle, YeM CKOPOCTh SBOJIIOLMH
ApOo30Gh KL, HMeloLLed! Psil IOKOJIeHHH B Tede-
Hue ropa. MOXHO CKa3aTb, YTO JiloObie Cambie
caoXKHble (haKTOpBl NEPBHYHO OKaXyT CBOE
BO3AEHCTBHE HA CKOPOCTh H3MEHEeHHs MOMyJis-
LMK U BMJA TIOCPEICTBOM H3MEHEHUS NaBJieHusl
3/7eMeHTapHbIX BOJIOLMOHHBIX (PaKTOPOB: My~
TaLMOHHOTO MPOLIECCa, BOJIH XKI3HH, H30JSALHH
H, IJ1aBHOe, €CTeCTBEHHOIo orbopa.
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NMONynsaLUHNn

Puc. 16.5. Cxema BJAHAHUA Ha CKOPOCTH 3BOJIOLMH Pa3HYHBIX MHKPO3BOIOLMOHHBIX thakTopos. Ha 3o
Mexanuseckoi monenu (npeanoxennoi [ Hlnupauxom, 1973) BHAHO pasHoHanpaBieHHOE B3aHMOAEACTBHE
3BoMmoLMOHHBIX (hakTopos. P.IT.A — paanyc penponykTHBROH akTHBHOCTH oco6H (13 A.B. fl60kosa, 1987)

Muyromugpyukyuonarbocme 2106020 op2aHa 1 cnoCO6HOCTMb
KOALMECTNBEeHHO20 U3MEHENUA (DyHKYUL — OCHOBbL IB0NIOUUOH-
HbLX npeobpa3osanull OpeaHos.

B asontoyuu omoenvtblx opearos U YHKYLL pasHble npur-
yunet mopgoguauonoeuseckux npeobpasosanull 63auUmMHO nepe-
naemaromes U 8ul0eaums ux 6 uucmom sude mpydno. fpu amom
o4eBUOHA CBA3b NPOLECCO8 npeobpasosanusn yukyul ¢ npoyec-
camu npeo6pa3oBanus OpeaHos: 8 OCHOBE Bcex npeobpa3osanull
Op2aHO8 8 IBONIOYUL NEHAM NPOYEcco. CMeHbl PYHKYLL.

[Ipoyeccor makpoasonrioyuu, GuIpaxcaloujuecs 8 nepecmpol -
KQX Op2arHos, mecHO U HepaspbléHO C6A3AHbL C NPOYECCaMU MUK-
POIBOAIOYUL U 8 KOHEHHOM CHemne Onpedenstomes U3MeHeHUAMU
nonyasyutl u sudos. Cywecmso amux npoyeccos 6ce20a cocmo-
Um 8 BO3HUKHOBEHUL U U3MeHeHuL adanmayull — adanmaylo-
eerese.

r1ABA 1 7

SBOJIIOLMOHHBIA Nporpecc

Petuexie npoGsembl 3B0JIIOUMOHHOrO npo-  €ABa JiH HalIeTCs B 3BOJIOLMOHHON OHONOruU
rpecca BaXKHO A MOHWUMaHUs yTeH passutusi  Apyras npoGJieMa, B OTHOLIEHHH KOTOPOH BEI-
OpraHuyeCckKoro Myupa 4 yTBepXKAECHHS Marepua- CKa3blRaioch Obl CTOJBLKO MPOTHBO PEYHBLIX

JIMCTHYECKOr0 B3risda Ha npuponmy. Opnako  B3MVIAIOB.
15-3011

225



17.1. lNousitue nporpecca
M ero Kpurepmm

[lporpecc — 370 Jyuinee, a He MpocTo
Hopoe. O[HAZKO NepeyHC/IUTL NpH3HAKH, Xa-
paKTepHbie /151 SBOJIIOLHOHHO «MPOABHHYTHIX»
(opm, HeJlerko, TaK Kak OHH OKa3blBalOTCH
Pa3/IMuHBIMH B Pa3HbIX Fpynmnax.

I[TporpeccuBHble H3MeHeHUs, HECOMHEHHO,
pa3nuyHel o Maciutabam: OHY MOTyT ObiTh 06-
[IHMH H YaCTHbIMM, KPYNHbIMH H MEJIKHMH.
Hepeniko nporpeccuBHLie H3MEHEHHS OrpaHu-
YMBAIOTCSl COBEPLUEHCTBOBAHUEM OTIENbHbIX
opraHos (Hanpumep, MNOSBJAEHHE BOJIOCSHOIO
NOKPOBa ¥ BCKApPMJIMBaHHE JIETEHBILIEH MOJIO-
KOM Y MJEKOMUTAUHX, NMepexo OT aKTHHO-
MOP(HOTO K 3MrOMOP(HOMY CTPOEHHIO LIBETKA,
OT CBOGOIHOJIENECTKOBOrO K CPOCTHOJIENECT-
KOBOMY BeHYHKY Yy pactenuit). K 60see o6uium
MPOrpecCHBHLIM H3MEHEHHSIM OTHOCATCS BO3-
HUKHOBEHHE MOJIOBOrO MpOLEeCCa, MHOMOKJ/IE-
TOYHOCTh, AH(@epeHIHalns HepBHOH CHCTe-
Mbl, T/LTOMHasi OpraH13alusi y pactesuii, ¢o-
TOCHHTe3, a3pobHoe nbixaHue. Ho naxke kpyn-
Hble 3BOJIIOUMOHHbIE H3MEHEHHS MOIYT oOxa-
PaKkTepu30BaTh NPOrpecc JiHib B HEKOTOPBIX
rpynnax opraHu3MoB.

[lporpeccuBHble Npu3Haky OOLINHO BeayT
K «riogbemy OOllel OpraHu3alyd W 3IHEpruu
xusnegesrenbHocTu» (A.H. Ceseprios).

bonee TouHble Kpurepuu Isi onpenese-
HHSl BBICOTH OpraHu3alliH BBUIEAHTb TPYIHO.
CreneHb CJIOXKHOCTH CTPOEHMSI —— HEHAeX-
Hblll Kputepuii. Hanpumep, BHeluHe LBeTOK
KOJIOKOJIbYHKA KaxkeTcsi GoJiee MPOCTBIM, YeM
LIBETOK MarHojiiu, COCTOSILLMI H3 MHOXeCTBa
OIHOPOAHBIX yYacTell (NIeNeCTKOB U THIYHHOK).
OnHako LBETOK KOJIOKOJIbYKKA, HMesi MeHbllIee
YHCJ0 YacTeH, JOCTHT HX Gonblueli muddepes-
uvauuy. HekoTopele ronoBoHOrHe MOJUIIOCKH
MMEIOT OpraH 3peHus OoJiee CAOXKHBIH, YyeM y
miekonuTalowux. Ho 310 He o3Havaer, yro
BCSi Tpynna roJIOBOHOTHMX MOJIIIOCKOB CTOHMT
Bhillle, YyeM mJekonurawowe. Ilo ogHomy or-
IeNbHO B3ITOMY NPH3HAKY TPYAHO CyOMTh O
BLICOTE OPraHu3alyH.

Haxe crenenv muddepeHunauuu Mosra
He MOXEeT ObITh HAJeXKHbLIM OKa3aTesieM Bbi-
COThl opranu3auuu. Hanpumep, nenbhuHb He
yCTYNalT 10 CTPOEHHI0 HepPBHOH CUCTEMH
00e3bsiHaM (N0 MHOrHM IPYrMM [pH3HaKaMm
JeNb(pHHB YCTynalT Bbiciuum nprmatam ). [o-
9TOMY MPH OLEHKE «BBICOTHI» OpPraHu3aluH
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HaJ0 YYHTBIBaTb KOMIUIEKC (DYHAAMEHTANbHbLIX
NPH3HAKOB, HANMPUME)P TaKHX, KaK pocT obbe-
Ma 3anacaemoill HWH(OpPMalLMy, CTereHb aBTO-
HOMH3allHH OWTOTeHe3a, TMOBLILIEHHE BbIKH-
BaeMOCTH MHIMBHIOB, yBefHyeHue oblued ak-
THBHOCTH 0COOH ¥ T. 1. [Tpemoxeno Gosee 40
KpHTepHeB IVIsl ONpeLesIeHHs] BLICOTHI OpraHH-
3aumy. Mx MOXHO Crpynnupoearte Mo Karero-
PHAM CHCTEMHbIX, IHEPreTHYECKHX, IKOJIOrU-
YeCKHX, HH(OPMaLHOHHBIX.

Omnocumenvrocme — 2aa8Has  xa-
pakmepucmuka npoepeccusHblX U3MeHe-
Hud. Y. JJapBuH paccMaTpuBai Mporpecc Kak
Hen3OexHoe siB/IeHHe B 3BOJIIOLMH TMPHPOLIE,
CBSi3aHHOE C YCOBEpPLUEHCTBOBAHHEM M IOCTe-
MeHHbIM «TMOBbILLIEHHEM OpraHu3auuu» O0Jb-
e 4acTH >XKHBbIX CyiiecTs. B 10 ke Bpemst oH
NOMYEPKHBaAJ, YTO €CTeCTBEHHBIH OTOOpP He
06si3aTeNbHO npeanoJiaraeT NoBbilIeHHe opra-
HH3aUMH M OJHOBPEMEHHOe CYIECTBOBaHHe
«HH3KO- U BbICOKOOPraHH30BaHHbIX» CYLLECTB,
HE IMPOTHBOPEYHT TEOPHH €CTeCTBEHHOro OT-
6opa.

Besikoe pasBuTHe B Npupone nokassisaer-
Cl MPOTHBOPEYHBLIM H OTHOCHTENIbHBIM. B
CBAI3H C 3THM HeonpefesieHHOe MOHSTHE Mpo-
rpecca BOOOLIEe MOXHO pacy/ieHUTb Ha psid
B32UMOCBFI3aHHbIX, HO JIEXKALUX HECKOJBKO B
pasubix nyockocrsx noustui (A.H. Cesepuios,
Jhx. Xakean, H.K. Kosbiios).

17.2. Knaccudukauusa sBneHun
nporpecca

Bruiensiior caenyiomme ¢GopMbt nporpec-
CHBHOIO pasBHTHA: MPOrpecc Heo2paHu4eH-
Holl, buonoeuyeckuii, mopgpoguzuoroeuye-
cKul v buomexHusecKuil.

Heorpanuuyennbiii nporpecc — Hau6o-
Jiee obwas gopma nporpecca. Ero coneprxa-
HHe COCTaBlseT OODEKMUBHO OCYLEcnE-
NEHHOE 8 YCA0BUAX 3eMAu paseumue om
npocmetiuux HuBslx cywecms 00 werose-
“eckoeo obuecmasa.

[lepexon npocreiiiux CyiiecTs B MJeKo-
NUTAIOLIMX Yepe3 JUIMHHBIH pPsill 3BOJIOLIMOH-
HbIX H3MEHEHW!l MNOKa3blBaeT, YTO B OOLLMX
Yyeprax HeOrpaHHYeHHBIH mnporpecc — (akrt
Heocriopumblii. Jlunuio Ha Yenoeeka kak Ha
CYLLeCTBO, B KOTOPOM npupoda npuxooum K
OCO3HaHUW camol cebs, NPURATO H306pa-
»XKaTb B BHJIE HeNpepbiBHOH Leny npeBpaLie-




HHIl OT MEepBHYHOINO NMpoToOHOHTa N0 MO3BO-
HOYHBIX »KHBOTHBIX Y I0 BO3HHKHOBEHHS 4eJ10-
Beyeckoro obuiectea. [lepexon weJs 4vepe3
MHOXKecTBO cryneHed. I[lepexon K BeiCLIed
dopme JBHXKEHUA MaTepPHH OCYLUECTBHJICH
JULIb B OIHON W3 BeTBEel Pa3BHUTHS KUBOH
npuponsl. Bce ocranbHble BETBY APEBa XKU3HU
PaHO /M TMO3/HO MOJYYadH (MM COXpaHsIH)
NPU3HAKH, «3aKpblBalOILMe» HM 3Ty JOPOTy.
[Tocnemyrowas 3eoJIIOLMA TaKHUX FPynn JiMilb
YBEJIHYKA BO3HMKILIee OTKaoHeHHe. [lpume-
POM MOXKET CJyXHTb npHoOpeTeHHe HallMMH
AafeKuMy npeaKaMy CHayala MoJy>KeCTKOH
CIHHHON CTPYHbI — XOpHbl, & 3aTeM NPOYHOMH
ornopsl B BHAE M03BOHOYHHKa. M Kakue Obl
3HayuTeNbHble M3MEHEHHs HHM MPOHCXOQMIIH
3aTeM C «OCTaBlUefCA» rpynnofl, BO3HUKLIEE
NPUHLUMIUAJNbHOE pa3/uyHe JHlb yryOJs-
Jock. Tak GbWIO B 3BOJIIOLMH TOJIOBOHOrHX
MOJUIFOCKOB, KOTOpLIE MO Pa3BHTHIO HEPBHOH
CHCTEMbl MPOJIBHHYJIUCL OYEHb Jajleko, HO
nponactb, OTAENsBILAasA HX OT IVIABHOM JIHHUM
pa3BUTHS B HanpaB/IeHHH BO3HHMKHOBEHHSA CO3-
HaHusi, OT 3TOro He COKpaTuJach. BropuyHoe
npuobpeTeHHe KUTOOOpPa3HHIMH MHOTHX Crie-
LMAJbHBIX YEPT CTPOEHHS «3aKpblBaeT» BO3-
MOXKHOCTb JOCTHXKeHHs1 OoJiee BbICOKOH opra-
HM3ALIMK, MTPUBA3LIBAA HX K CPABHHMTEJILHO Y3-
KHM YCJIOBHSIM CYIIECTBOBaHHSI.

C TeyeHueM BpeMmeHu OHocepa 3Ha4H-
TeNLHO yeaoxHsierest (em. ri. 19), yrto Hews-
6eXXHO BEIeT K YCJOXKHEHHIO CPe/bl LIS KaX-
[0¥ rpynnsl opraiu3moB. M Ha 3moM ¢one no-
IBJISIIOTCS HOBbIE MPyMNMbl OPraHu3MoB, CHaya-
Jla ManoyucC/JeHHble W He3aMeTHble, HO yepes
HEKOTOpOe BpeMsi OHH CTaHOBATCA 20cnod-
cmeyroyuny gopmamu. Tak 6bUI0 C Oecye-
JIIOCTHBIMKM B Ccuaype, pblbaMy — B IE€BOHE,
36MHOBOJIHBIMY — B KaMEHHOYIOJIbHOM  Ie-
pHoZie, MPEeCMbIKAILIHMHCS — B NEPMH, MJie-
KOMUTAIOLIMMH — B KaiiHo30e (CM. ni. 5).

Jlnsi 3aBoeBanusl rOCMOACTBYIOLLEro MoJo-
XeHus B Ouocdepe nOABUBLUMECS TrpyNMbl
JIOJDKHB! YCMEIHO KOHKYPHPOBaTb C MPEXKHH-
MH BHAaMu, 0OJIafiaTh B K&XKIOM CJyyae onpe-
JeJIeHHBIMH  0COGeHHOCTAIMY,  ofecrneyrBaro-
IWHMH uM npeumyuiectso. O6pa3Ho roeops,
10 rOpu30HTa M (T. €. B JaHHLIHi MOMEHT pa3-
BUTHS Tpynnbl) Bcerfa Obll 3BOJIOLHOHHDIH
«Crnpoc» Ha T[PH3HaKH, COOTBETCTBYIOLHE
CNOXUBIIMMCH YCJOBHAM, @ MO BepTHKa-
JI — «CMpOC» Ha NpHUCrocobaseMocTh K Me-
HSIIOLLWMCSA YCJIOBUSIM Ccpefibl. ['pynnbl, B 3BO-

NIOLUMKH KOTOPLIX MpeobJiajiaiy YaCTHHIE MPU-
crioco6ieHus, LM N0 NyTH Bce GoJiee Y3KOH
CreuMany3aiiy; Takux Oblo OOJIbLUMHCTBO.
Hapsiny ¢ sHumu B Grocdepe NosBAAIHCD TPyri-
Mbl, NPU3HAKH KOTOPBIX, MEePBOHAYalbHO BO3-
HUKLIHE KaK 4YacTHble MpHCnocoOneHus, B
fanbHeliieM ObH MEPCNEeKTHBHLIMH H MPH-
FOOHLIMH /151 JKH3HH B Pa3Ho0OpasHbIX YCso-
BusiX. OHH NOCTOSIHHO YBEJIHUHBAJIH CBOIO He-
3aBHCHMOCTDb OT MPEeXXHHX YCJOBHI CYL1eCTBO-
BaHuA.

TyiaBHasi MpUYMHA <«3aCTOS» rpynMnbl Ha
NyTd HeOrpaHUYEHHOro  Mporpecca — 3TO
npHobpeTeHHe y3KocCrnelHaai3HpoBaHHbIX
npusHakoB. OTCyTCTBHE XKe Y3KOH crieluany-
3alyy NpsIMO OMnpeneJisieTcss YaCToH CMEeHOH
YCJIOBHH Cpefibl: OHa He 03BOJIAAET OCYLLECT-
BUTBCH MIyGOKOH creluanv3aluy OpraHoB H
CHCTEM.

[TpoasrxkeHue Mo NyTH HEOrpaHHYeHHOro
nporpecca CBfi3aHo He TOJIbKO ¢ Mopgodu3Ho-
JIOTHYECKUMH M3MEeHEeHHAMH o0coOeil, HO U C
U3MEeHeHHsIMH CTPYKTYpbl nonyasuud. Cpeau
OIHOKJIETOYHbIX OPraHu3MOB CBSI3H MEXIY
ocobsiMy BHYTpPH nonyasiuuy cnabul. Kaxias
0co6b BblcTynaeT Kak Obl CaMOCTOSITEJILHO,
pearupyeT Ha Jio6ble H3MeHeHMsi Cpelbl Ge3
cs3u ¢ apyrumu. [lpy BO3HMKHOBEHHM CTaza
uny no60# APYroi CA0XKHOM CTPYKTYPbI Nony-
JISILMY Peaklysi OTAEJIbHON 0COOH Ha H3MeHe-
HHe Cpellbl 6blBaeT HEOAHHAKOBOH (Hanpumep,
3alMTa OT BparoB ¥ go6blya NUUIM He MajiaiT
B MOAHOH Mepe Ha MOJOALIX 0cobell y MHOIHX
»KuBOTHbIX). CyTh TaKoii CJIOXKHOH CTPYKTypbl
MOMnyJsiMd — B MepPexofie OT HernocpPeCTBeH-
HbIX CBfi3eil KaXKIoH ocoOH CO Cpejoi KO BCe
Gosiee onocpenoBaiHbIM. B TO Xe Bpemsi Bce
boviee YCJIOXHSAOLHECH OTHOLUEHHUS MOIMyJs -
LMY C BHeLIHeH Cpelol yseauxusarom Om-
HOCUTMENAbHYIO He3aB8UCUMOCTL 0C00L OT €e
CAyyaiiHBlX, HeGNaronpuATHbIX BausHui. C
npuHo6peTeHHeM HOBbLIX OCOOEHHOCTEH HacTy-
nano Kak 6bl «ocBoboxaeHHe» 0cobu, nory-
JIfILMM, BMJAa B LEJOM OT OrpaHHYHBAIOLLMX
CBsideli Co CTapoil cpeaoil, U 3THM OHM Kak Obl
«MOAHHMAJIHCb» HaJ MHOTMMM YaCTHBIMH YC-
JoBusimu cpeapbl. CTeneHb «OBNAJEHUA» OKPY-
JKAILHM MHPOM TMO3TOMY MOXKET CJYXKHTh Ofl-
HHM K3 KpHUTEpPHEB MpH CPaBHEHHH rpyrim,
ealuux no NyTH HeOrpaHHuYeHHOIo nporpecca.

Pa3puTue Marepuy K COLMaNbHOH (opme
JBHXKEHHST OCYLLECTBJ/IANOCH B XOZe IBOJIIOLHH
>KH3HU Ha 3emJie M0 HECKOJIbLKHM HanpaB/ieH -

2217



siM. BO3HHMKHOBEHHE PasHBIX CTyreHeil TaKo#
COlHMalbHON CTPYKTYpbl H3BECTHO cpean 06-
LIECTBEHHLIX HACEKOMBIX (Myefibl, MypaBbH,
TePMUTH) ¥ B psiie TPYNN O3BOHOYHbIX 2KH-
BOTHBIX (KOMBITHBIE, 3ybaTble KHTOOOpasHble,
npumarel ¥ 1p.). HecomuenHo, 3TH rpyniibl
CTOSIT Ha pasHblX CTYMeHsX CaMONO3HaHusi, HO
BCE OHH —— 3BOJIIOLIMOHHbIE MOMBITKH BbIXOJA
Ha 6Gofiee BLICOKHI ypOBeHb OpraHH3alky Ma-
tepud. [1o KakuM-TO NpHYHHAM pa3BHTHE B
HanpaBJieHHH COYUANbHOCILL OKa3blBanoCh
33TOPMOXKEHHBIM TO Ha OJHOM, TO Ha JAPYrom
u3 ero sTanoB. TOJNLKO B ONHOH M3 BeTBeH
iPHMATOB COLMa/IbHOCTh MNpHBEJIa K PasBUTHIO
obmecrsa (cM. 1. 18).

Mtak, yBeJuyeHHe OTHOCHTe/LHOH Hesa-
BHCHMOCTH OT MPEXXHHX YCJIOBHI CyLLEeCTBOBA-
HUs, OCBOEHMe HOBbIX (Gosiee pa3HOOOPa3HbIX)
ycnoBuil, npuoOpeTeHne IPYNMo# KakHX-To
HOBBIX TMEPCMNEKTHBHLIX OCOGEHHOCTEH THNa
apomop(o30B, 60siee BbICOKasl CTerneHb OBJa-
JeHUs OKPYXaIOIM MHPOM — BOT HEKOTO-
pble M3 IVIaBHEHIIKX KpUTepHeB HeorpaHuyeH-
Horo nporpecca. JIpyruMu KpUTEpPHAMH CJy-
JKAT: MOBbILLIEHHe BbDKHBAEMOCTH 0cobeil, pocT
ofbeMa XpaHsALLeiCcs KaKIoH 0co6bio HHGOP-
MalMH M COBEPLICHCTBOBaHHE HH(pOPMALHOH-
HbIX CBfidell MEXIy OCOOAMH, aBTOHOMH3ALHS
oHtoresesa (cMm. . 14), npeoponieHue onpene-
JIeHHbIX SHepreTHyeckux 6apbepoB M T. I.

[Tonamue Heoepanu4eHHo20 npoepecca,
cea3viean buonoeuxeckyro opmy 06udice-
HUS Mamepull ¢ COCEOHUMU, ABASEMC Hau-
Gonee 06wUM NOHUMAHUEM npozpecca OuO-
A02uHecKoli (hopmobl OBUNCEHUS MamEPUL.

Buosorvyeckuit (3Konoruueckuit) npo-
rpecc. [lpy HeorpaHuyeHHOM mporpecce He
Bceraa HabJIoaeTCsl yBeJiHieHHe YHC/IEHHOCTH
ocobeil B rpynnax. «Husiuxx» opraHH3MOB
4aCTO OKa3blBaeTCsl 3HaYHTeNIbHO GoJiblie no
aGCOJIIOTHOMY KOJIHYECTBY, YE€M BbICOKOOpra-
H30BaHHbLIX. Tak, Harpumep, B 1 M’ MouBH
xuser 1o 20 mapa (!) ocobeii npocTeiiunx.
Buonozuueckuti  (akoaoeuweckuil) — npo-
2pecc — nobeda suda (u Opyeol cucmema-
muueckol epynnet) 6 bopvbe 3a cyuecmso-
BaHUe, BLLPANCAIOWAACS 8 YBEAUHEHUL HUC-
aennocmu  ocobell, pacwupeHuu apeaiaq,
pocme Hucaa nOOHUHEHHbLX TAKCOHOB.

Buonoruyeckuil nporpecc A0CTHUraeTesi Kak
YCIOXKHEHHEM, TaK H YrpOLleHHeM Opraxu3a-
uun. KonkperHble nmyTH nOCTHIKeHHs GHOJIOTH-
4ECKOro MpOrpecca BKIKHAIOT TakHe MOpgo-
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(HH3HOJIOTHYECKHEe H3MEHEHHs], KaK apomop-
ho3, uduoadanmayus, 06was deeeHepayui
(A.H. Cesepuos).

Jins oprank3ma napasuta, OGHMTaIOLLEro
BHYTPH TeJla XO3fiMHa, OCOJILIUHHCTBO CHCTEM
OpraHoB OKa3hiBaloTCsi Gecrone3HBIMH. Yrpo-
[lleHYe OpraHu3alLyK NPy Napa3uTH3Me OblBaeT
06yCJ/IOB/IEHO MepexoioM XKHBOTHBLIX ¥ pacTe-
HHUI1 OT aKTHBHOIO Criocoba NUTaHusi K nacCuB-
HOMY, OT MOJBHXXHOTO 00pa3sa >XH3HU K CHIf-
yemy. [1pu 5TOM y OpraHu3MOB pelyLHpyIoTCs
OpraHbl, Hecyluxe akTHBHble (yHKUHH (KOHeY-
HOCTH, HepBHasi CHCTeMa, KOPHH, JIMCTbf H
T. M.), HO 3HAYUTEJILHOIrO Pa3BUTHA JOCTHIrAIOT
TaKnHe OpraHbl, KaK MpHCOCKH, MpHUENKH, [o-
JsioBasi cuctema. B pesyaibTare nofnoGHoOe ynpo-
IeHHe OpraHyu3aLty BeJET K YBeJIMYeHHIO YHC-
JICHHOCTH BHJA M €ro 3KOJIOMHYECKOMY Mpo-
uBeranuio. Hanpumep, BoAHble LBETKOBLIE
pacTeHus, pacTeHusl-Napa3uThl H NOJynapast-
Tbl, >KUBOTHbl€-Napa3uTbl, YCOHOTHe paKH,
060JI04YHUKH ¥ Apyrve OpraHu3Mbl, 3BOJIIOLHS
KOTOPbIX Lijia MO NyTH YNPOLUEHHs OpraHu3a-
LMY, ABASIOTCH OGHONOrHYecKH NpouBeTaioliH-
MU (popMamH.

[TpakTuyeckn Hesib3si HalTH OCOOb XKu-
BOTHOTO M PacCTeHHsi, Y KOTOpo# He Obuid Obl
06Hapy»eHbl Te WK HHble napa3utsl. [lapasu-
THYECKHe CyLIecTBa MNpeiCTaBlieHbl BO BCeX
knaccax Protozoa, 8 13 us 14 xnaccoB uyep-
Beil, B 5 K/accax 4ieHHCTOHOrHX; noJynapast-
TH BCTPEYAIOTCS JaKe Cpeld MO3BOHOYHBIX
>KUBOTHBIX. Cpe/i¥ BLICIUIMX PacTeHHH napasu-
THYECKHe BHIpl BCTpeyaloTcst OCojiee 4eM B
2000 ponax (nosuiuKa, pagpduiesns, 3apasnxa
W [p.), He rOBOPs yXKe 0 MHOMOYHCJIEHHBIX MO-
Jynapasutax (omena, MNOrpeMoOK, siCeHell H
1p.). Bo Beex 3THX cilyvasx (pa3puTHe napasu-
TH3Ma) ynpoLleHHe OpraHu3aluy BeleT K yC-
nexy B Gopsbe 3a »Xu3Hb, T. €. K GHosorHye-
CKOMY Tporpeccy.

VeenuueHye YHCIEHHOCTH BHIA HEJb3s
pacCMaTpHBaTh Kak abCOJIOTHbIH KpuTe pHH
6HOJIOrHYECKOTO Mporpecca. YBeJiHYeHHe YHC-
Ja ocobell JIOGLIX BHIOB NOJDKHO MMETh Ka-
Kyl0-TO BeJIMYHHY, OrpaHvyexHylo XOTH Ol
npoctpaHcTBOM 3eMiH. [laneko He nmpocCTo or-
penesiuTh creneHb GHONOTHYECKOro nporpec-
ca, HCMOAbL3ys KPHTEPHH YHCJAEHHOCTH TIpH
cpaBHEHHH JiaNeKuX BHAOB. EcTecTBeHHO, YTO
YHCJIEHHOCTb CJIOH2 HeCpaBHHMa C YHCJIEHHO-
CTHIO [M3eHTEpHilHOH aMeOBl WM JOMOBOH
MyxH. Takue >Xe TPyQHOCTH BO3HMKAlOT INpH



Puc. 17.1. Paziuuus B YHCIe BWIOB, BXOIALWX B pasHbie pofbl ceMericTsa Gennubkx Sciuridae, oTpaxarot
cTeneHb GHONOTMYECKON NporpeccHBHocTH Kaxaoro poaa (no B.I. Fentuepy, 1965)

MOMNBITKE YTOYHEHHS CTENeHH 3KOJIOrHyeCKoro
pacusera BMAAa MO pa3Mepy apeajia WM MO
yuCy MOABHIOB BHYTPH BMia. Bce 3TH noka-
3aTeJi B KayecTBe KpUTepusi OHOJIOrHYeCKOro
nporpecca MOryT ObiTb MPUMEHEHbI JIHIIL B
npepenax rpynnsl GAU3KHX BUIOB.

B kayectBe KpHTepus OHOJOrHYECKOro
rnporpecca BHYTPH CeMeHCTB W OTPsSIOB HC-
NoJIb3yeTCs He YHUCJIO 0cobeH, a YHCJI0 BHIOB B
poIaX WM YMCJIO POIOB B Pa3HbIX CEMEHCTBAX.
BHyTpu oTpsiia Bcerna eCTh OTAeJbHbLIE CeMedi-
CTBa, O4€Hb MHOTOYHCJIEHHbIE M0 YHCTY BXOJSA-
[IMX B HUX PONOB: BHYTPH CeMeiCTBa OTAEJb-
Hbl€ POIbl PE3KO OTJIMYAIOTCS M0 YUCIY BXOAA-
X B Hux Buaos (puc. 17.1). I'pynnui, sbize-
JISIOLLHECs YUCIEHHO B JaHHOM TaKkcoHe, H Oy-
NyT OGHOJIOrMYeCKH MpOrpeccHBHLIMH. Takum
o6pa3oM, sazxcHbIM Kpumepuem buonroeute-
CKO20 npoepecca OKA3blBAemcs HUCA0 00-
yepHux (hopm, 06paszosasuiuxcs u3 podoHa-
4anNbHOU epynnbl.

Buonoeuneckuii npoepecc ompasicaem
ycnex epynnst 6 6opube 3a cyuecmsosanue.
Ycnex MoxeT IOCTHraThCA YNpouUleHHeM H yC-
JIOXKHEHHEM  OpraHH3alyy; CAeloBaTeNibHO,
«HOCHTENAMH»  OGHOJIOTHYECKOro Iporpecca
MOTyT OLITb KaK «BbICOKO-, TaK ¥ HU3KoOpra-
Hu30BaHHble» (opmbl. Ha 3HamMeHWTHIH BO-
npoc Jix. Xakean «Kro mporpeccushee, Ty-
Gepkysie3nasi Gauwwia Wid YeNOBeK?» MOXXHO
JlaTh TaKO#l OTBeT: H TybepKyJie3Hasi Gaumiia,
U yeJloBeK — (hopMbI OHOJIOrHYeCKH nporpec-
CHBHBIE, MOCKONbKY He COKpalllaeTcsl 3aHuMae-
MBI HMH apeaJst ¥ He MajfdeT ux YHCNEHHOCTD.

I'pynnoBoii (orpaHuyeHHbIH) nporpecc.
[NoHsiTHe HeorpaHU4eHHOro nporpecca CJuLI-
koM 00UL0 JUIsi MPUMEHEHUs B npeleniax pas-
HbIX CTBOJIOB Pa3BUTHsl OPraHuYecKoil npupo-

IIbl, MOCKOJBKY, Kak nucan Y. Jlapeu, «B Ka-
MKJIOM GOJNBLIOM KJlacCe CYIIECTBYIOT psiiibl Op-
raHW3MOB OT OYeHb CJOXHBIX 0 CaMbIX MPO-
ceix»' . U noHsiTHe GHOIOrHYECKOro nporpec-
ca, Mo3BOJisisi CpaBHUBaTh OTHeJbHbIE (HOPMbI
no ycrniexy B 6opnbe 3a CyulecTBOBaHue, OC-
Tap/sieT BHE PACCMOTPeHHA MOPGHOhH3IHOJO-
ruyeckue 0Co6eHHOCTH OCOOeH.

V3BecTHo, YTO KaXNas KpyrnHasi TaKCOHO-
MHYECKasi Ipynrna OTJHYaeTCsi OT OCTasbHbIX
TaKux K€ Trpynn OnpefesieHHbIM TJIaHOM
crpoenusi (K. Kioebe, M. I'ére). Boznuxro-
6eHUe U COBEPUIeHCMBOBAHUEe Op2aHu3a-
yuu, npoucxooawee 8 npoyecce 360AI0HUL
OanHOU KpYynHOU epynnst, COCMAaBAfem CO-
Oepacanue 2pynnoso20 npozpecca.

DT0T Mporpecc OTpakaeT MJiaBHble MyTH
pa3BUTHS rPYnN B PasHbIX L@pPCTBax >KHBOK
npuponbl. Kpumepuem maxkozo npoepecca
ABASEMNCA COBEPUIEHCTMBOBAHIE MOPHOPU-
3U0N02U4ECKOl Opeanusayul 6cel apynnol
npu coxpareruu obwezo niana cmpoeHus.
Hanpumep, KpuTepHsiMi rpynmnoBoro rporpec-
ca pisi apXeroHUanbHbIX PacTeHHH CJAy>KaT
yCuJieHHe MpHUKperJieHus K cyOcTparty, rnepe-
XOII BeMylle#l poJiy K CropoduTy B OHTOreHese,
nosiBJieHUe COCyaoB M T. N. Bo3HukHOBEHHE
MPOBOASLIEH CHCTeMbl, SMHIEPMHCa, YCThHY-
HONO annapaTta, KOPHEBOH CHCTEMbl HMEJO
Ba)KHOE 3HayeHHe L/1s 3axBara BbICLUHMH pac-
TeHUsIMH CyliH. DTOT mpouecc uMed Obl orpa-
HHYEHHble TOCAEACTBHA, eciau Obl OfHOBpe-
MEHHO C MEepPeYHCIEHHbIMH H3MEHeHHsIMH Y
pacTeHuil He NMPOU30LLIO0 O0CBOOOXK/AeHHE TpPo-
1ecca noJioBOro Pa3MHOMKEHHUs! OT HaJMYHsA Ka-

' Mapsur Y. Co6p. cou. T. 3. M. —J1, 1939.
(@, 5%
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neJbHO-XXUAKOH Boabl. [logo6Hble H3MeHeHus
[aJ11 BO3MOXXHOCTh MOTOMKaM NPHMUTHBHBIX
Ha3eMHbIX pacTeHHi pacluHpUTh cpefy obura-
HUS ¥ MpUBEAH rpynmy K OHOJIOrHyecKomy
nporpeccy (cm. ri. 5). Kpome nono6Hbix mop-
dhor3zHONOrHUeCKHX KpuTepHer, 6e3yC/oBHO,
LOJIXKHbI CYLLECTBOBaTh KpUTEpHH MOJIEKYNAp-
HO-TFeHeTHYeCKHe, OTpaX<aloulye H3MeHeHus B
opraHu3auyy TONyJslMi W BUAOB, M KpHTe-
PHH, OTpaXKawlle H3MEHEeHHs MeCTa rpynnbl
B OHoreoueHo3ax; 3TH Kpurepuu s OoJib-
IIMHCTBA FPyNM MoKa MaJjio pa3paboTaHsbl.

[lnan crpoenusn npencrasuresieil KPynHbix
rpynn, TakdHX, HanpuMep, Kak THMbl, KAacchl,
onpegensieT MNOTeHUHANbHBIE BO3MOXHOCTH
rpynnel K panbHeiiedi ssoound. Hanpumep,
U3 >XKUBOTHBIX ABE rpynnsl B HauGodbluel cTe-
NeHH OCBOMJM CYLUY — YJIEHHCTOHOrHe H Io-
3BOHOYHBIE. XHTHHOBBLI TMOKPOB, TpaxeiHoe
AblXaHue, npeobJiafiaHyie BPOXKIEHHBIX ped-
JIeKCOB Haj npHoOpereHHHIMH (06YC/IOBIEHO
OCOGEHHOCTSIMH CTPOEHHsI HEPBHOH CHCTEMBbI)
MECTKO OMNpefieNIiOT OpraHu3auMIo YJeHHCTO-
Horux. B 6uocepe 3emau 3TOT naaH CTpoe-
HUsi rpynnel obecrneyusn orpoMHoe pa3zHoobpa-
3ue (OpPM YJIEHHCTOHOIHX M0 OTAELJILHBIM eTa-
JfM, HO O6beuHAeMBIX OOLUHMMH MPHHLHMH-
anbHEIMK Y€ PTaMi CTPOEHHS; YUCIEHHOCTh BU-
OB TOJIbKO OfHOH rpynnbl 4YJI@HHCTOHO-
rMX — HAaCEeKOMBbIX — MpeBblllaeT obuiee
YKHCJIO BCEX OCTANbHBIX XKHBOTHBIX Ha 3emne. Y
MO3BOHOYHBLIX K€ OCHOBHbIE YEPTbl CTPOEHUSA
(BHYTpeHHUIT CKeJleT, pa3BUTHE LEHTPaJbHOM
HEPBHOH CHUCTeMbl, NnpeolbsiafaH1e YCIOBHbBIX
pediekcoB Han 6e3yCOBHLIMU M [p.), HANpo-
TUB, OKa3aluCh MeHee YHAYHLIMH LIS CO3.a-
HUSl pa3HooOpa3us BHAOBBLIX (POPM, HO 4pe3-
BblNANHO MepCrieKTHBHBIMU 1Sl BCE BO3pac-
TAIOLEro YBEJIHYEHHsT CTENEeHH CJ0XHOCTH Op-
raHu3auyy pasHbiX rpyin.

I'pynnopoii nporpecc onpenensiercss He
OJIHMM MPH3HAKOM, @ KOMIWIEKCOM HX, BO3HHK-
LIKX B IPOLIeCCe IBOJIOLIMH He cpasy, a rnocre-
NEeHHO, Ha MPOTXEHUH LIHTEJIbHOrO HCTOPH-
yeckoro passutus. Hanpumep, mnexonuraio-
1lHe Kak rpynna XapakTepU3yTCs XUBOPOXK-
JIEHHEM, TErJIOKPOBHOCTbIO, BO3HHKHOBEHHEM
COBEPLICHHOH TepMOperyJsiliuy, OrpeneseH-
HbIM THIIOM CTPOeHHs 3YOHOM CHCTeMbl, yepe-
na, creuH(HYEeCKHM pa3BUTHEM T[OJOBHOIO
Mo3ra M T. 1. Bce 3TH npH3HakH NMopo3Hb UMe-
JIUCb Y Pa3HbIX rpPynI penTHaui, MOJOXKHBLLINX
Hayaslo CTBOJIy MJeKonuTawouwmx (puc. 17.2).
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M Toabko nocjie Toro Kak 3T Npu3Haku, BO3-
HUKILMe B pa3Hoe BpeMsi M y pa3HbIX rpymn,
0O beMHWIHCH B OTHOH M3 NMEePEeXOIHBIX MeXIy
PeNTUIHAMH H MJIEKONHTAIOLMMH rpyrre, Bbl-

Jlenuiach HOBasl rpynna  Mo3BOHOY-
HbIX — KJIacC MJIEKOMUTAKOLIKX.
Buorexnuueckuit  (pusuko-mexanuse-

ckuit) nporpecc. [lpu cpaBHeHun usiorese-
THYECKUX FPYII HEPOACTBEHHOIO MPOHCXOMKIE -
HUA MOXHO BBIIEJIUTL OPraHbl H CHCTEMbl Op-
raHoB, KOTOpbie C pa3HOil cTeneHbio 3¢dek-
THUBHOCTH BLITIOJIHAIIOT OIHH M T€ K€ WJIH CXO/-
Hble ¢yHkuuu. BHoTexHHuecKuii mporpecc Bbl-
pakaeTcsi B BOSHHKHOBEHHH TEXHHYECKOro Co-
BepuUIeHCTBa npuponbl. B npouecce sposmonuu
HabnionaeTcsi Md@epeHuMaums, LeHTpanusa-
LHsl OpraHoB ¥ (yHKLMH, YTO NPUBOIMT B KOH-
1€ KOHUOB K OoJiee 3()peKTHBHOMY BHINOJIHE-
HUIO JII00O0# M3 CaMbiX CrielHabHbIX (DYHKUHMH,
MPOHCXOMHUT KakK Obl «yBeJIMYEHHE, YCHAEHHE,
YCKOpeHHe» BbINOJHEHHs] BCeX XKH3HEeHHLIX OT-
npaenenuit. [1pu 3T0M Hepenko GblBaeT U TaK,
4TO OpraH Kakoro-n1bo Gonee npesHero Buia
(PYHKLIMOHAJIbHO (C TeXHHYECKOH TOYKH 3pe-
HUfT) OKAa3blBaeTCH COBepllUeHHee, YeM COOT-
BETCTBYIOLLMI OpraH y MpeacTapuTesisi MOJIO-
po¥t rpynnbl, Tak, opraHbl, BOCIPHHUMAIOLLHE
KosieGaHus cybcTpata y psaja pol6, amgpubuit 1
penTunui, B MOPGhodyHKLHOHANLHOM OTHOLLE-
HUK 6oJiee COBEPIUEHHBI, YeM TaKHe e opra-
Hbl y MTHLL ¥ MAeKonuTaowuxX. TOYHO Tak »xe
opraH OGOHAHUS Y PAla YIEHHCTOHOrHX (YyHK-
LIHOHUPYeT BO MHOTO pa3 s(deKTHBHee aHalo-
rHYHBIX OPraHoB Y MO3BOHOYHbIX.

Bo3HHKHOBeHHe B NPOLECCe 3SBOJIOLMH
JKHBOH NPUPOLbLI Pa3NUyHbIX M0 CTPOCHHIO H
3(p(eKTHBHOCTH CTPYKTYpP, CBA3AHHLIX C BHI-
NoJIHEHHEM ONHOH M TO¥ ke (PyHKLMH, U onpe-
IleNisieT BO3MOXXHOCTh aHanu3a pPsiioB OpraHoB
U CTPYKTYP MO CTeNeHH COBEpPLIEHCTBOBAHMS.
Muorpa takoii ananu3 Baxked st 6osiee ry-
60KOro H3yyeHusl IBOMIOLUMH hyHKUMH K pelie-
HHSI YUCTO NMPAKTHYeCKMX 3a/iay TeXHHUKH (OHo-
HHKa).

OcHosHotl  Kpumepulli buomexHuqe-
CKO20 npoezpecca — 3Hepeemu4ecKue no-
Kasameau  oOpeanusma, <«KoapHuyuexm
none3Hoeo delicmeus» OpPeaHO8 U CUCIMeM
(B. ®panu). Tak, Hanpumep, npy BHIXOHE MO-
3BOHOYHBLIX Ha cyuly oOuMi niaH CTPOeHHs
rfa3a COXpaHsieTCs, HO yCHJMBAeTCs €ro pas-
peluaolliasi criocobHocTs. Ecnu y puib v 3em-
HOBOJIHLIX AKKOMOJAUMA [Jlasa MNPOHCXOOUT



IOPA

TPHUAC

BEPXHAA MEPMb

Puc. 17.2. Ilpumep rpynnosoro nporpecca, oCyLECTRIEHHOrO Ha OCHOBE NPHOGPETEHHR KOMIUIEKCa NpH-
3H2KOB NMPH BO3HHKHOBEHHH KJjacca muexonuraioiwmx (u3 JI.A. Tarapusosa, 1975):

| —— 3BYKONPOBOAALLWIT aNNAPAT M3 TPEX KOCTOYEK; /] — YEJIOCTHO® COWIEHCHHE MEXKY HCIYHYATON M 3yGHON KOCTAMH;
Hll — wmarkue, chaGXeHHbie MyCKynaTypo#i ryGui; /V — ysennueHsble Nodywapks roJIOBHOrO Moara; V — TpexGyropuatsie
3ak/biKoBble 3yObl; VI — Bepxune OGOHsTCAbHBE PaKOBHHLL. Ka)apiii H3 nepeyciieHHbx NpH3HAKOB ABJseTcs) apoMopdo-
30M, o6ecneyHBaLHM GHONOTHYECKHH Nporpece cooTBeTCTBYLeH rpynnbl. CyMMapHO Bee 3TH NPH3HAKK ONPEACHAHIH pa3-

BHTHE MJICKOMHTAKLLHX NO THIYY apPOredHesa

TOJILKO NepeMelLeHHeM XPYCTaliKa — JIMH3bI,
TO Y PenTHJ/IMH, NTHI ¥ MJEKOMHUTAIOLMX Bbl-
pabaTblBalOTCH MeXaHH3Mbl, GBICTPO H3MEHSI0-
mwue GopMy XpycTaluKa, Y10 OMOraeT pom3-
BecTH 0oJiee TOYHYIO (POKYCHPOBKY H300pake-
HHA C MEHbLUHMH SHEPreTHYECKHMH 3aTpara-
mu. [lepexon ot cronoxoxkaeuus (y 6onbilKH-
CTBa PENTH/MIT) K NANbLEX0XKAECHHIO (Y MHOMHX
MJIEKONUTAOUKX) — Gojlee 3¢ eKTHBHBI
crnocob nepeiBXXEHUsT Ha 3emiie, TaK Kak OH
obecreyrBaeT COBEPIICHCTBO TOJNYKOBOH OMO-
pbl H yBeJiHYeHHe CKOPOCTH MNepeBHMKEHHS.

CymHocTs GHOTEXHHYECKOro rnporpecca,
Kak u J1o60fi npyro# ¢opmMbl nporpecca, co-
CTOUT B BO3HHMKHOBEHUH afiantauuit nom AeicT-
BMEM eCTeCTBEHHOro otbopa.

17.3. B3aumocBa3b pa3HbIX
HanpaeneHuW nporpecca

Otaenbhble GOPMBI SBOJIOIHOHHOTO MPO-
rpecca BLICTYNalT He H3OJIMPOBAHHO, @ Haxo-
JATCA B CAOXKHOM B3auUMoOpeHcTBuH. Yacrto
TPYOHO BBLIMHC/IHTbL «HHCTBLIH» pPe3yJbTaT TO¥H
UM HHOH (hopMbl Mporpecca, yTo o0yc/oBe-
HO COMPSKEHHOCTBIO UX NEHCTBHA B XOIE IBO-
JIOUMH H OOLLHOCTLIO ABHIKYLLUMX CHJ — 3Jje-
MEHTaPHbIX IBOJIOLHMOHHBIX (PaKTOPOB.

Pa3puTHe no MarucTpaibHOH JIHHUH IBO-
JIOLIMH, NMpUBEJLIee K NMOSBJAEHHID COLUaJLHOM
(popMBI IBHXKEHHSI MaTepuy (HeorpaHU4YeHHbIN
nporpecc), Lo He IJIaBHO, 8 CO MHOTHMH OT-
KJIOHEHUSIMHU.
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Jlaisi ycnexa B 3TOM HanpaBJieHHH, NO-BH-
IIMOMY, HY>XHbl ObLIH, C OOHOH CTOPOHbI, W3-
MEHEHUs B Pa3HBIX CHCTEMAX OPraHoB, a C Apy-
roii — CyLIECTBOBaHHE Tpynibl B MOCTOAHHO
yeaoxHsoLlelcs U pasHooGpasHoii cpege. 06
3TOM CBHAETEJILCTBYIOT MpPHMepbl pa3BUTHs!
TAKUX Fpyni, KaK COUMANbHBIE HACEKOMbIE U
HEKOTOpble BHIbl 3y6aThiX KUTOB (A€Jb(UHDI).
JlocTuriue H3yMHUTESIbHOH CJIOXKHOCTH B Opra-
HH33LMKM COLIMANBHOM 2KU3HH, OOLleCcTBeHHble
HACeKOMble He CMOINU MepedTH pybex, oTie-
JSOLLKHA GUOJIOTHYECKYIO U COLManbHYo (op-
Mbl JIBXKEHUS MaTepuu, BHOMMO, MOTOMY, YTO
LUIs 3TONO OKasasach ManonepcneKTHBHOM Op-
raHu3alusl uX HepBHOHM cucTeMbl (npeobsana-
HU€ WHCTUHKTOB HAJ MHAHBHIyaJibHbIM OOyue-
- Huem). Jlpyras BeTBb npeBa XU3HH, GJHM3KO
MoAOLIEAIas K COUMANILHOH (hopMe NBUIKEHUs
MAaTepHH,— HEKOTOpble BHAbl fesibhHHOB, 06-
Jlajarouue Mo3roM, 1o psiay MopgooruyecKux
0COGEHHOCTEH MPEBOCXOMsAUIMM  YesloBeye-
CKUHl,— He MOrna nepeHTH pyOMKOH H3-3a
rIyOGOKO#H CNeUManu3aumMi OCTaNbHbIX OPraHoB
K OY€Hb CTAaOMJbHbIM H CPaBHHMTEJIEHO OJIHO-
POAHBIM YCJOBUSIM BOJHOH »KHU3HH.

W npu pasButHH 06lLECTBEHHBIX HACEKO-
MBIX ¥ eNIbHUHOB, KAK H BO BCEX JIDYTHX CJy-
4yasX BO3HWKHOBEHHS] COLMANbHOCTH B MHpE
JXMBOTHBIX, BCE H3MEHEHHs1 B 3TOM HanpasJe-
HUH OKa3bIBa/NMCh B TO JK€ BpeMsl H BAXKHbIMH
3TanaMy GHOJIOrMYeCKOro fnporpecca, onpese-
JISIIOLLEro ycnex rpynnbl B KOHKPETHbIX yCJIO-
BUAX cyllecTBoBaHusl. Mamenenuss B Hanpas-
JIeHWH MOBbILIEHUs OPTaHH3allMK He OrpaHuyH-
BalOTCA NpeoOpa3oBaHUsiMU OTEJIbHbIX Opra-
HOB, a KacalTcs oprasu3ma B uesiom. Oy Be-
IyT K KOPEHHOMy H3MeHeHHI0 00pa3a JKH3HH,
3BOJIIOLIMOHHBIX NOTEHLMH uX HocuTeneh. [lpy-

ras OCOGEHHOCTb MPOrpecCHBHbIX MOPGHOpH-
3HOJIOTHYECKHX H3MeHeHul (Tuna apomopdo-
30B) — 3T0 MX 3BOJIOLUMOHHAA <(yHIAMEH-
TaNbHOCTL», CTOMKoCcTh. Hanpumep, mns ago-
JIIOLIMH BCCH NOCAeAyIoUlel XHU3HH 3HAYUTENb-
HBIM COOBITHEM, HMEKLIHM OTHOLUEHHEe KO
BceM (hopmam Oymyllero nporpecca >KMBOro,
0Ka3a10ch 06pa3oBaHKe 3YKapHOTHLIX (hopM.

Takue 3BoOSIOLHOHHDIE NPHOOPETEHHS, KaK
npeobpa3oBanue SAEPHONO annapara KieTok
(nmyrem muddepeHuHpOBKH), HHTEHCH(HKALMS
npoueccoB 06MeHa BellleCTB, CBsI3aHHasi C CO-
BepLUEHCTBOBAHUEM (DEPMEHTATHBHBIX BHYT-
PUKJIETOYHBIX CHCTeM, BO3HHKHOBEHHWE MOJIO-
BOIO MPOLIECCa W MHOTOKJIETOYHOCTH, Hapac-
TaKllas B Xoue 3sosiouun auddepeHUHpPOBKa
WHAMBUJIOB, OKa3blBAJMCH ORHOBPEMEHHO CBfl-
3aHHBIMU C OGHOTEXHWYECKUMH, MOopdodusuo-
JIOTHYECKUMH,  3KOJIOTHYECKUMH  (OpMaMH
NPOrpecCHBHOIO pa3BHTHS.

[TporpeccHBHOMY pa3BHTHIO COCOGCTBYET
o6uTaHue 3BOJIIOLMOHHPYIOLIEH IPYIIbl B 3KO-
JIOTUYECKOH 30He, 3a npesieNiaMy KOTOPOH Ha-
XOZIATCA HOBble 30HbLI. Bbixox B HOBYKO ajan-
TUBHYIO 30HY Cnoco0CTBYeT KPYMHbIM 3BOJIO-
uMOHHBIM ckaukam ([Dx. Cumncon, H.H.
[manbrayszes, M.C. TunsipoB). C Bbixonom B
HOBYIO 30HY TEMITbI 3BOJIIOLIMH IPYIiNbl YCKOPS-
IOTCS, TAK KaK MPU 3TOM aporeHHble W3MeHe-
HUA JAK0T GOJbLIME NPEUMYLLECTBA B CMbICTE
HCroJsib30BaHusi cpebl. Ha ocHoBe moCTHrHY-
TOH OpraHH3auMU HIET 3KOJIOrHYecKas 3KcC-
nascusi (6MOJIOrHYeCKUii Nporpece) aporeHHOM
BETBH.

AHanu3 B3auMMooTHOWEHUH ¢opM npo-
rpecca NOKa3biBaeT HX B3aUMOCBA3b U B3aUMO-
00y CJ/IOBJIEHHOCTD.

CospemerHas HayKa nNoKa He 8 COCMORHLUL 0amb OOHO 6Ce-
obvemriowee onpedeserue NOHAMUSA «NPO2Pecc» 8 HUBOL npu-

pode.

H3 scex ¢hopm npoepecca HEO2PAHUYEHHbLL NpO2pecc A6~
emca Haubonee obuyum. [pyeumt hopmamu 360A104LOHHO20 NPO-
epecca seastomces buonoauveckull, epynnosoll u buomexruye-

CKULL npoepecc.

Pa3den 3601104LOHHO20 YueHUS, CBA3AHHDIL ¢ hopmyAUPOS-
KOt NOHAMUSA «NPO2PEeCcCUBHOE passumues, npu CoXpPaHaIouelics
HeNoAHOMe AHAAU3A, BAKCEH HE CITNOALKO O pa3sumus meopuu
6uoN02UeCKOLL 380I0YLUL, CKOALKO O 06WE20 NOHUMAHUA 360~
AOYUOHHO20 hpoyecca ¢ no3uyull ¢uiocoPeK020 OCMbLCACHUS

UIMO208 3BONIOYLL.
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rnasa 18

AHTpONnoreHes

HecmoTpsi Ha TO 4TO npobsieMbl aHTPONO-
reHe3a — BO3HMKHOBEHHUS yeJioBeKa — ¢
YHCTO 300JI0THYECKOH TOYKH 3peHuUsl NMpecTaB-
JISIOT YacTHBIA (PUIIOreHETHYECKHH BOMNpOC,
OHM TPAAHLMOHHO BKJIIOYAKOTCS B U3JOXKEHHe
OCHOB 3BOJIOLMOHHOrO Yyudenus.. [lpuuuna
TOMY, C OIIHOI CTOPOHBI,— OIPOMHOE€ MEeTOJ0-
JIOTHYECKOe 3HauyeHue MaTepHasuCTHYeCKOro
pelLueHusi BONPOCa O MPOMCXOXKIEHHH HdeJioBe-
Ka, a C JIpyrod — BO3MOXXHOCTb MPOC/IEIHTD,
KaK 33KOHOMEPHOCTH OpraHu4eCKOH 3BOJIKO-
LMK, AEHCTBYIOLHE HA YpOBHe GHOJIOrHYECKOH
(hopMbl IBHXKEHHS] MATEpHH, YCTYNalT MecTo
UHbIM, CBI3aHHbIM C BO3HHKHOBEHHEM COLM-
anbHOH (hOPMbl IBHKEHHS] MATEPHH.

Kak yxxe ynomusanock (cm. ra. 1), npen-
CTaB/leHusi O €CTECTBEHHOM BO3HHKHOBEHHU
yejjoBeKa OT 00e3bsHOMONOOHBIX MNPEAKOB B
pesysibTaTte 3BOJIOLMH cylllecTBoBaM B MHAMU
eue 3 Thic. Jer Hasan K. Jlunneir (1735)
BIIEPBBIE HAY4HO ONpENEJIW/ MECTO YeJIOBEKa,
MOMEeCTHB €ro B KJIACC MJIEKONMMTAILKX H OT-
psil npuMaroB. XoTsi cam JIuHHe# cuuTan, 4To
OH OTpa3us TéM caMblM MiaH Teopua, pacnpo-
crpavenre «CucremMbl Npupoibl» GbLIO CMeLH-
anbHO 3anpellleH0 KaTOJHYECKOH LEepKOBBIO.
JK.B.II. Jlamapk B «®unocoduu 30010ruu»
(1809) onucbiBaeT nocieaoBatesibHble 3Tanbl
NPOUCXOXKIEHUS YeNIoBeKa OT 06e3bsIHOMO00-
Horo npeaxa. OHAKO OCHOBHYIO PoJib B JIOKa-
3aTeIbCTBE XKUBOTHOTO MPOMCXOXKIAEHUS YeJlO-
BeKa chirpana kuura Y. Jlapsusa «IIpoucxox-
JieHue yYenoBeka M moJsiosoi ot6op» (1871),
KOTOpasi COJiepania OrpOMHOE YHCJIO CHCTe-
MATH3UPOBaHHbIX (PAKTOB U3 pasHbiX 06JaCTeil
6UOJIOTHK W MAJIEOHTOJIOMMM, [OJYyHAoLIHX
CBOE eCcTeCTBEHHOHayuHoe 0ObSICHEHHE TONBKO
B CJlyyae MNpH3HAHHS Pa3BUTHs 4YeJOBeKa OT
CTBOJIA IpeBHUX 06e3bsiH. Y. JlapBuH nogyep-
KWBaJI PH 3TOM, YTO COBpeMEHHbIE YesIOBEKO-
o6pa3Heie 006e3bsiHbl HE MOryT pacCMaTpH-
BaThCA KaK MpEIKH YeJIOBEKAa — OHM KaK Obl
HalUK JBOKOPOAHEIE GpaThsl.

He paccmatpuBas Gosiee nojpoGHO HCTO-
pHIO JafibHeHIIero u3yuyeHusi aHTponoreHesa,
oTMeTHM, yTo 32 nocientre 40—50 net B aH-

TPOMONOTHH HAKOMWJIMCH JIaHHBIE, MO3BOJISIO-
[1IHe He TOJILKO OTBETHTh Ha MHOrHE BaKHeH-
L@ BOMPOCH!, CBSI3aHHbIE C MPOUCXOXIEHHEM
YyeNioBeKa, HO W MOCTaBUTb psifi HOBBIX MpoO-
o.Jiem.

18.1. MecTOo YenoBeKka B cucreme
XXMBOTHOINro Mupa

[TosiBneHue B npouecce 3MOPHOHAJBHOIO
pa3BUTHsl YENOBEKa XOp/ibl, XKaGepHbIX LieJie
B MOJIOCTH TJIOTKH, OPCANLHOH MOJOH HEpB-
HOHM TPYOKH, IBYCTOPOHHEH CHMMETDHH B
CTPOEHUM TeJa OnpeJleisieT MPUHALIEKHOCT
yesoBeka K Tuny xopnoswlx (Chordata). Pas-
BHTHE [03BOHOYHOIO cToJ6a, Ccepaua Ha
OpIOLIHOM CTOpPOHE TeJia, Hanuuue JByX map
KOHEYHOCTEH — K  MOATHMY  MO3BOHOYHBIX
(Vertebrata). TemnokpoBHOCTb, pa3sBuUTHE
MJIEYHBIX JKeJie3, Hajluy1e BOJIOC HA MOBEPXHO-
CTH TeJia CBHAETEJILCTBYIOT O NMPUHA/JIEXKHOCTH
yesoBeKka K  Kjiaccy — MJIEKOMNMTAIOLMX
(Mammalia). PasButhe neTeHbIUa BHYTPH
TeNla MaTepH U NUTaHue MJI0/1a Yepe3 MIaueHTy
ONpenensioT MPHHAIEKHOCTL YeNOBEKa K
nonknaccy ruauentapubx (Eutheria). Muo-
)KecTBO Gosiee YacTHbIX MPU3HAKOB YETKO Of-
peIeJISIIOT MOJIOXKEHHE YeJIoBeKa B CHCTeMe OT-
pana npumaroB (Primates) (tabn. 18.1).

Htak, ¢ buorozuueckoll mouki 3peHus,
yenosek — OOUH U3 8UO08 MAEKONUMAlo-
wjux, OMHOCAUUXCA K OMpPROY npumamos,
nodompaody Y3KOHOCHLX.

Cospemensble yesoBekoobpastblie 06e3b-
siHBl — IUMMMNaH3e, NOpUJUIa, OPaHryTaH, ruG-
GoHbl — npeacTaBnsior  (opmbl,  OKOJIO
10— 15 maH. neT Ha3aj yKIOHUBLUMECS OT M-
HUM pa3BuTHs, o0LLeli ¢ yenosekom. I1o mosne-
KyJisipHO-6uonoruyeckuM Jannbiv (M. Tyn-
MeH) GHKANLIMM K YeJIOBEKY U3 CYLLecTBYIO-
IMX APUMATOB siBNsieTcs wuMnause (Pan).
eHOM LLIMMMaH3e OTJIMYAeTCsl OT reHoma co-
BPEMEHHOTO YesioBeKa Mehee yem Ha 1% Beex
HYKJIEOTHIOB, H 3T2 MOJIEKyJisipHasi IMBepreH-
uMs npousouina okono 10 maH siet Hasan
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Tab6nuua 18.1. KoMnieke npusHakos, onpefesiiowMii nosoxenme PONOE B CHCTEMe OTpsiAa

Ordo Primales

Subordo
Anthropoidea

Familia Pongidae

Genus Homo

Komneutoctn xBa-

TaTeNbHOrO  THNA
(nepewlit nanew
OGLIYHO  MPOTHBO-
rocTasjeH  ocTallb-

Hbim). Ha nanbuax y
GONBUIMHCTBA  HOT-
TH. Kmiounupr pas-
BHTbI XOpOLLO.
Kuctb cnocobua k
NPOHAUKK K CYNUHA-
LHu (nokresasn
KOCTb cBobopHO
BpalllaeTcsi  BOKpYr
nyyeBoil). 3yGHan
CHCTEMa Hecrellua-
JIU3HPOBaHHAA.

[nas3nuua ornenena
OT BHCOYHOH SIMBI, H
rNa3a HarpasJfieHb
Briepe. O6biuko
OIHE NETeHbILL

Hort  nnockue.
3uauuresbHOe  pas-
BHTE rOJIOBHOTO MO3-
ra. 3amerHasi penyk-
UHs  OGOHSTENbHOro
mo3ra. [lpucyrcTere
ABYX BEpPXHHX M ABYX
HIKHMX pe3lioB. Ko-
peHHble 3yObl HecCyT
TpH (u Gosee) Gyrpa
Ha XeBaTeJIbHOH No-
BepxtocTH. Xpsue-
Bble KOJbL2 Tpaxew
HesamkHyThlie, Mar-
ka npocras. [lna-
LIEHTA Tr'eMOXOpHab-
Has, OTNajaoLas.
Xopolee passuTHE
MUMHYECKOH MYyCKy-
JNatypel. Cockos
MJIEYHOM Xenessl
OnHa fapa.

[lpucytersue nyr, nerens u
3aMKHYThIX (Uryp B nanselle-
BbIX y3opax. Penykims xBocto-
BOTO OTAEJa [03BOHOYHHKA.
Ykpennenuwe Tasza nocpeact-
BOM YMEHBILHHA YHCAa Fpyno-
MNOACHHYHbLIX [IO3BOHKOB IO
16— 18 u yBesuuenue umcsna
KpecTLoBbIX (4—5). [pynuas
Kietka OouykooGpa3uasn. [lo-
3BOHOYHBIH CTONG € H3rHGamu.
['pynuna kopotkas 1 wMpoKas,
00pa30BaHa efHHOI KOCTHID.
XapakrepHasa ¢opma Kesa-
TEJILHOH TOBEPXHOCTH KOpEeH-
HbIX 3y60B («y30p ApHOmuTe-
Ka»), TpeTH#f KOpeHHOH —ca-
MBI Manblii 1o pa3mepam.
Hannuwe annennvkca, Gonb-
LLOe YHCJIO H3BHJIMH Ha flody-
LIapHAX TONOBHOMO  MO3ra.
[Nostoe nepexpoitie Moaey-
Ka TOJNyLUAPHAMH FOJIOBHOIO
Mo3ra. 3aMeTHOe pa3BHTHE
JIOGHLIX NoNield flonyluapuii ro-
JosHoro mosra. [lpucyrcreue
YeThIpeX OCHOBHBIX FPYMI Kpo-
Bu (A, B, O, AB). Mouesas
KMC/IOTa He MpeBpallaercs B
A/NAHTOMH, a BblIEJAETCA ¢
moyol. [lpucytcrsne xopotio
pa3suTo#t BepxHeft ryGul. 3ua-
YHTEJIbHOE MOPENEeHHE BOJIOCS-
HOTO MoKpoea Ha Tene. Kapuo-

THN U3 48 xpomocom

O6bem moara soiwe 900 cm’
TIPH O4€Hb CJOXKHOM CTPOEHMH.
[Ipsmoxoxanenwe u  rpynna
NPU3HAKOB CTPOEHMS CKeJieTa,
MYCKYNaTyphl, Tonorpacus
BHYTPEHHHX OpraHoB, CBs3aH-
Has € TaKHM [ONOXKEHHEM
Tena. Peakue wuaru6ul nosso-
HOYHHK@ KaK peccopbl. Pa3Bu-
THE CENAJMLUHbIX K HKDPOHOXK-
HBIX Mblllu. [Tonoxenue yepe-
na sepruxancHoe. OTHOCH-
TEAbHO [JHHHBIA W OYeHb
TOJICTbIA NepBbii Nanew Ha py-
kax. Crpoenue ropraum, casi-
3aHHOE CO CNOCOGHOCTLIO Npo-
M3HOCHTb  YJIEHOp@3/iebHble
3sykH. Peskoe cokpaiuenue
JIMLEBOro oraesa yepena. Ma-
Nbli paamep Kiabikos. Orcytér-
BHe rpeGHA Ha yepene. Paagu-
THe NOAGOPOAOYHOIC BLICTYIIA.
Crneuucryeckoe pacnipegese-
HHe BoJoc Ha Tene. CuabHoe
Pa3BHTHE 3POTEHHbIX 30H HKa
Tene (ry6ol, rpyau, sroaMib).
Kapuorun u3 46 xpomocom

Pamanurexn. B npenropesix Iumanaee B
Whpuu, [Nakucrare, KOro-Boctounoit Adpu-
ke, bawxuem Boctoke u Lentpanshoit Espo-
ne GbLIY HaileHbl OCTaHKKU HCKOMAaeMoii Kpyr-
HO# 0Ge3bsiHbl — pamanumexa (ot Pama —
MUMEHH OJIHOrO W3 IJaBHbIX GOTOB WHAMHCKOrO
NnaHTeoHa),— MO CTPOeHHI0 3yGOB OKa3aB-
LIEHCS MPOMEXYTOYHOH MEXIY COBPEMEeHHbI-
MM 4eJ10BeKO06pa3HbIMH 06e3bIHAMH U YeJio-
BEKOM, »KHBLIEM OKOJIO 8— 14 mnH JieT Has3aj.
B 3710 Bpemsi, KaK NOKaswIBAIT NMaseOKIUMA-
THYECKHe [aHHble, Ha 3emiie CTan0 HEeMHOro
XonopHee W Ha MecTe mnpexkiae HeoOBATHBIX
TPOMHYECKHX JIECOB CTaNli BO3HHKAThL CaBaH-
Hbl. VIMenHo B 3TO BpeMsi pamanuTeku «Bhi-
ULTH W3 Jieca» H cTaNld npucnocabyuBaTecs K
>KM3HH Ha OTKPLITOM MpOCTpaHcTBe. MoXKHO
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TOJILKO JIOrafiblBATLCS, YTO MOCITYXKHIO MPUYH-
HOM 3TOH 3KOJIOTHYECKOH MepecTPOHKH, BO3-
MOXXHO, MOUCKH MHLLH, KOTOPOH CTANO MEeHbLUe
B JUKYHIJISX, WM XKeslaHue U36erHyTh KaKux-To
CHJIBHBIX XHLLHHKOB.

Ha oTkphiToM npocTpatcTe notpeGopa-
Jiack ¢u3uyeckas nepecTpofika OpraHu3aMa
06€3bsAHbI: MPeUMYLIECTBO MOJy4aH Te 0co6H,
KOTOpble MOMIM JIONbLU€ [IPOLEPIKATECS Ha
ZBYX HOTax — B BbINPSIMIEHHOM NOJIOMXEHHH.
B BhiCOKO#i TpaBe 15t BRICMATpUBAHHS NOGBIYH
M BparoB TaKoe MOJOXKeHue Tesia GoJiee Bbl-
ronHo. M Kakue-TO pamanurtekH «BCTANH HA
HOTH».

Pamanuteku npencrasisiii Gosibliyi0
MHOMOYHC/IEHHYI0 rpynmy BHmoB. B nepuon




Yenosek

MUTEKH

~10 MaH. JieT

18 MJIH. NIET

Puc 18.1. Boamoxnas cxema uJorenesa e 0Bekoo6pa3Hbix (GopM (10 AaHHBIM Pa3kbiX aBTOPOB)

okono 10—8 mnu Jer Hasan (MNM pawblie)
HEMHOTHe BHABI (MOMYNALUMH?) WX JIOJDKHEI
OblIM CAeJaTh CJAeNyIOLMH Luar, HayaB HC-
[ONb30BaTh OPyAHsi TPYAAa He OT cJiy4as K CJIy-
yal, a peryfisipHO ¥ MOCTOsHHO. Bo3MOXHO,
YTO WMEHHO 3TO OOCTOAITEJNBCTBO MOCTYXKHUJIO
NPUYMHOI BO3HUKHOBEHHS! HOBOTO My4Ka (hopM
yenioBeKOOOpa3HbIX  CYLUECTB — agcmpanro-
numexos (puc. 18.1).

Haxonku, cie/laHHble MaBHBEIM 06pa3oM B
1OxxHo0# AdpuKe, NO3BOJAIOT NPEICTABHTH 06-
JIMK CYUIECTB, HAXO[IMBLUMXCS B OCHOBaHHMH
Pa3BUTHA JIMHUM NPUMATOB, MPHBEALIEH K BO3-
HUKHOBeHHI0 pofia Flomo. Hx cTanu Ha3biBaTh
aBCTpafionuTeKamu (OT Jiar. australis — 0X-
HBil, pithecus — o06e3bsiHa).

ABCTPaNONUTEKH — CPABHUTENIBHO Kpyr-
Hble cymectBa, 20—65 kr maccoi, 100—150
CM POCTOM, HA KOPOTKHX HOrax Mpu BBINPsiM-
JIeHHOM TOJIOXKEHHH Tesid. Y HHMX MOJyYM/H
MOILHOE pa3BHTHE MbILULbI STOAULL, MOJIOXKe-
HUE 3aTbLIOYHOrO OTBepCTHsl ObLIO CXOHO C
TAKOBBIM YEJIOBEKA, 4TO TAKXKe I'OBOPHT O BHI-
MPSMJIEHHOM [OJIOXKEHHH TeNa.

3HAYUTENILHOE CXONCTBO C Y€JIOBEKOM Y
ABCTPANONUTEKOBBIX OTMEYaeTcsi B CTPOEHHH
3y6OB M 3yOHOI CHCTeMbl. KIbIKH HeGonbline
(oTmuume OT Beex 06e3bsit), 3yOH! pacriofioxe-
HEl B BHZE LUMPOKOII, KaK y yeJiosexa, ayr. ¥
GONBIIMHCTBA BHIOB NpeKopeHHsle 3yObl NBY-
GyropKOBbI€, KaK y HeJoBeKa.

Macca mo3ra aBCTpanonuTekos Owlia
450—550 r (cpenHsis Macca Mo3ra ropuii
460 r, HO NPH 3TOM HAJO YYeCThb, 4TO pPasMEpbI
Tena y ropusut muoro Gombiue). Cynsi no BHyT-
peHHMM CJIENKAaM MO3rOBOH MOJIOCTH 4Yepena

(3H10KpaHam), npu 0611eM 3HAYHTELHOM pas-
BUTHM MO3ra BbIMYKJIOCTH B 3aJHeM OT/lele BU-
cOuHO# 06NacTH (XapakTepHoil sl HenoBeKa)
y aBCTPANIONUTEKOB elie He ObLIO.

Apcrpanonureky — OOWTaTeslH  OTKpbI-
ThIX npoctpact. CnaGoe pa3BUTHE KILIKOB
COrJiacyercsi C MpEAnoyioKeHueM, yto (yHK-
MM HAMAZEHUS U 3aLMTHl Y HUX J0KHB OblIH
nepeiiTu K CBOGOAHBbIM pykam. B crosix, rne
HaiizeHbl OCTAHKH aBCTPAJONMHTEKOBBIX (UMCNO
HAXOIOK MCUHC/SIETCSl COTHAMM), OGHApY>KeHbl
MHOTOYHCJ/IEHHBIE KOCTH MEJIKHX MaBHaHOB CO
clefaMH CHJBHBIX pacKanblBaKOLMX YAapoB.
OpynusiMH, KOTOpEIE MOIJIH HAHECTH TAKHE N0~
BpeX/IeHUs, OblIM KDYMHbIE rajibkH, a TakoKe
IJIHHHBIE KOCTH KPYNHBIX KOMBITHBIX H YEJIFOCTH
JPYyrHX >KMBOTHBIX. ABCTPANONMHTEKH LHPOKO
MCMOMb30BANM KaK YJapHble Opyausl Manky,
KAMHH, KOCTH KOMbITHBIX W T. 4. OxoTtumuch
OHH ¥ Ha nolo6HbIX ce6e — Ha psijie HaHIEeH-
HBIX YEpEernoB ecTb SIBHHE CJIeNbl YNapoB, M
yae 3TH yAapbl PUXONHJIHCh Ha JIEBbII BUCOK
KepTB, T. €. ABCTPAJIONHUTEKH ObLTH, KaK H
oY, B ocHoBHoM npasuamu. Cyzist no cTpoe-
HUIO 3yGHOHM CHCTEMBI, 3TH XXHMBOTHbIE OblLNH
peesmHbIMH. Pa3BuTas nepeasisi KOHEUHOCTD C
OTCTAB/IEHHBIM MEPBbIM MAaJbLEM CBHETEJb-
CTBYET, YTO OHU MOTJIH OBITH CIOCOGHB! K MpU-
MUTHBHOI oGpa6otke opymii Tpyma. Cpemw
KaKHX-TO BHMIOB 3THX CYLIECTB, MO-BUAHMOMY,
Hauasioch ocsoeHue ozHs. BO BCAKOM ciydyae
crefibl JUTMTEJIBHO CYLIeCTBOBABLUEro KOCTpa
HalileHsl BMECTe € OCTaHKaMu npomeTeeBa aB-
CTpaNONUTEeKa.

Cyoss no MCKONaeMblM HaxOLKaM, OHH
»uay 8 M — 750 THIC. JieT Ha3aj.
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OpHOBpeMEHHO CYLLECTBOBAJIO HECKOJLKO
pa3HbIX BHIOB ABCTPAJIONMMTEKOB, Pa3/iMyalo-
LIMXCSl MO BeJIUYHHE H TeJIOCJIOKEHHIO, CTpoe-
HUIO 3y6oB (Gonee TpasosiiHble W Gosee Bce-
siiHble) ¥ pacnpocTpadeHuto. Haubosee Bepo-
SITHBIM < KaHIMZATOM» B HeNOCpeICTBEHHbIe
npenxu creosa poaa fHlomo, no-BuaMMoMy, fiB-
nsietcsi MeHee nuddeperuupoBattblil adap-
cKkuit aBctpanonutek (A. afarensis), ocraHku
KOTOpOro HaijieHbl B D(uonuu, B CN0sSX BO3-
pacta okodio 3,5 maH siet. CrieuHanu3upopan-
Hble BHIbl ABCTPANONHTEKOB OGHTANH YXKe
BMecCTe C paHHUMH (hOpMaMH YeJIOBeKa U MOr-
Ji1 6biTh ero xxepreamu. CyulecTByeT npearno-
JIOXKeHHe, YTO K aBCTpasionuTekaM MOMIM OT-
HOCHTBLCSI KpyNHble MeraHTponbl BocTouHoi
Azuu,  KuBlUHE,  MO-BHAMMOMY,  Jaxe
300—400 Tbic. JieT Ha3an).

ABcTpanonurtekH o MHOMUM 4YepTam ObliIu
ropasno GJiKe K 4eJIOBEKY, 4eM COBpeMeHHble
yesioBeKooGpasHble 06e3bsiHbl; 3TO CXOJCTBO,
Brpoyem, GoJiee BbIpaXKaeTcsi B CTPOEHHHU 3y6-
HOH CHCTEMBI U THIE JIOKOMOLMH, YeM B CTpoe-
HUM Mo3ra. OHM HCNONb30BaNK MPUMHTHBHbIE
opynusi, y HUX ObLIM CBOOOIHBIMU PYKH.

18.2. OcHOBHbLIE 3Tanbl 3BONIOLUM
pona Homo

B 1959 r. na cknose kpatepa Hropotiropo
(mnato Cepenretu, Tanzanus) B Oannoaii-
CKOM YllleJibe BMeCTeé C OCTaHKaMM OIHOTO M3
aBCTPAJIONUTEKOB (3HHIKAHTpoNa) ObliK Hau-
NeHbl KOCTH MOCTKPaHWANbHOIO cKesleTa, a B
1960 r. Ha ToM >Ke MecTe — yepen CylllecTBa,
3HayuTeNIbHO Gonee OMH3KOrO 4YeJIOBeKy, Yem
asctpanonutekd. B 1961 — 1977 rr, neckosib-
KO 1ecaTKoB ¢parmMeHTOB cXOnHOH (hOpMEI
OblnK HalueHbl 34ech XKe W B JIpyrHX MecTax
Adpuku (B yacTHOCTH, B paiioHax Xagapa, Ha
Gepery 03. Typkaua, Kenus).

D10  CyLIecTBO HazBany  Homo
habilis — Yenrosex ymenoui. Bospact 3THX
HAXOJIOK Ceiyac ompefiesieH — 2 MJH JeT.

Yenosek ymenniit. Macca rosoBHOro Mo3-
ra . habilis 6bna okosio 650 r (1o 775 r). B
OTJIM4HE OT 4eNoBeKoOGpa3HbiX 00e3bsH U
TOYHO TaK K€, Kak y COBPEMEHHOI0 YeJIOBEKa,
nepBblil nanel, cronbl YesnoBeka ymenoro He
6Ll OTBEJIeH B CTOPOHY. DTO MOKa3bIBAET, 4TO
mMopdonorHyecKie NepecTpoiky, CBS3aHHLE ¢
MPSAMOXOXKIEHHEM, 3[eCh MONHOCTBIO 3aBep-
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wusuck. Koxuesble danauru kuctu H. habilis
TaKHe K& KOPOTKHE M IIOCKHe, KaK y coBpe-
MeHHOro yenioBeka. OOLLas YHCIeHHOCTb BHAA
B MOMEHT ero HauboJbliero pacusera Oblia
HeBesiMKa — nopsiika 125 Toic. yenosek. He-
MHOTOYHCJIEHHBIE MONYNSILMK 3TOT0 — YXe He
aBCTPANONUTEKa, HO elle He BMOJIHe YeJioBe-
Ka,— [0JDKHBI OBUIM HAXOIHMTHLCS B 2KECTOKOM
BHYTPHBHAOBOH Oopebe ¢ IpPYrMMH MnpoLBe-
TAOUMH Tpynnamd aBCTPAJIONHTEKOB (Mo-
cefHux 6bU10, NO-~BUAMMOMY, HECKOJbKO MUJI-
JIHOHOB 0co0eii). ABCTpasonuTeKH, 6e3ycoB-
HO, OBUIH GHONOTHYECKH (3KOJIOMHYECKH) npo-
rpeccuBHee Yenoseka ymenoro (em. rin. 17.2).
Ene-ene srwbkuBasi, /. habilis npopbiBancs B
COBEPLIEHHO HOBYIO 2AaNTHBHYIO 30HY — 30HY
TpyAa.

Bmecte ¢ H. habilus Gblnu HaiineHbl rpy-
6bie raneudblie opymus (puc. 18.2) u koctn
JKUBOTHBIX, IBHO PACKOJIOTble 151 NOGbIBaHUS
mo3ra. Hekotoprle pybuisra — KBapuuTOBblE
TanbKy, MOANpPaBIeHHBIE DETYLbIO, CHeJaHbl
U3 Marepuana, MpPHHECEHHOr0 W3 paiOHOB,
ynaneHubix Ha 70—80 kM. 3HaueHHe HaXOmOK
TAKHX OPYIMH OTPOMHO, TaK KaK mpyoosas
deameavHOCMb ABAREMCA 2panuyel, om-
deasrowell Yeroseka om ocmanvHol npu-
poder. Haxonka H. habilis — TBOpUA eaqeu-
HUKOBOU  KyAbmypb. — HaXOlKa NEpBOro
(v omHOro W3 nepebiX) BHia YenoBeka Ha
3emne.

Apxantponsl. Mtak, no kpaiiteit mepe B
O[IHOW M3 BeTBeH GOraToro BWJaMH CTBOJIA aB-
CTPaNoONUTEKOB BO3HHWK/IA W Pa3BHBa/ach CrO-
COGHOCTb K MPOW3BOJICTBY OPYAMSsi TPYAa, YTO
ObIIO TECHO CBA3AHO C JaJIbHEHUIMM pa3BUTH-
€M MpsSIMOXOXKIEHUs! U roJIOBHOrO Mo3ra. Bepo-
AITHO, B 3TOT K€ MEPHOJ MPOH3OLILIO M LIKPO-
Koe ocBoeHue orHs. Bee Ha3paHHble ocoGeH-
HOCTH, BMECTe B3siTble, IaBalJii TakHe GoJbLine
[PeMMyLIeCTBa, 4TO OKOJNO 2 MJIH JIeT Has3al
Hayanock Geictpoe paccenenue H. habilus no
Adpuke, Cpemuzemtomopbio, IOxuon, 1len-
TpanbHoii U Bocrounoit Asuu. Paccenssick u
Monangasi B HOBLIE YCJIOBMS CyLIECTBOBaHHS,
OHU 00pa30BblBaMy OTAENbHbIE H30JAWPOBAH-
tible hopmbl. K HacTosuleMy BpeMeHH U3BECT-
HO OKOJIO eCATKa TaKWX HCKonaembx ¢opm
(npencrapneHHbie OCTAHKAMH MHOTHX [ECAT-
KOB, €C/l4 He cOoTeH ocobeit), 3aHUMAIOLIHX 110
MHOTHM CYILIECTBEHHEIM NMPU3HAKAM MPOMEXY-
TOYHOE MOJIOXKEHHE MEXIy COBPEMEHHBIM ue-
JIOBEKOM, C OfIHO¥ CTOpOHBLI, ¥ ABCTpAJIONUTE-
KOBLIMH — ¢ apyroi. Bece 314 dopmbl, cyiile-



Puc. 18.2. Opynus apxauTpornos, HaldeHHbIE:

A — K BOCTOKy oF 03. Typkana, Kenus, o/iopaiicKas KynsTypa, OKOJIO 2 MAH NET Ha3aL. B — B 3akapnarse, y noc. Kopo-
nesa, okosio 400 Thic. ner Haszal, B — B TawkukuCTaHe, OKOJIO 200 Thic. net Ha3aa (Mo NaHHLIM PA3HLIX ABTOPOR)

CTBOBaBIUME ONHOBPEMEHHO WM YaCTHYHO
CMeHsIBLUME JIPYT JIpyra, JKWIM [pUMEpHO ¢ 2
vt n0 140 Thic. Jiet Hazan, C 300/10rHYeCKOi
TOYKM 3peHusi 3T (popMbl, Ha3BaHHble apxar-
mponanu (ot rpey. archaios — JpeBHHi,
anthropos — 4esioBeK), BHIMMO, OTHOCSTCA K
onHOMy GONbLIOMY BWIY, WIH HanBuiy (KOM-
nieKcy BuioB),— Homo erectus'.

BHerwHe oHu Oblii BO MHOTOM [MOXOXH Ha
coBpemeHHOro yesoBeka (puc. 18.3), xota no
TAKHM CYyLIECTBEHHBIM YepTaMm, KaK MOLIHOe
pa3BHTHe HaJOPOBHOro BaNMKa, OTCYTCTBHE
HACTOsILIEr0 NOACOPOAOYHOro BbICTYNA, HU3-
KMi H MOKaThlil JIOO W MJOCKHH HOC, OHH ellle
JIOCTATOYHO OTNMYANUCH OT O6oJiee MO3AHHX
¢dopm uenoBeka. Macca MX rOJIOBHOTO MO3ra
(okono 800— 1000 r) 3HauKTENBHO NPEBOCXO-
muna takosywo Homo habilis, 1. . nocrurana
WM JaXke MPeBOCXOAWJA HU3LIKHe npeaesbl
HOPMANIbHO PA3BHTOrO MO3Ta COBPEMEHHOIO
qesioBeKa (cpenssia macca mosra H. sapiens
okosio 1300 r). B cTpoeHun mMo3ra jpeBHew-
WMX Jiofed OblIM HEKOTOphle CYLIECTBEHHbIE
0co6eHHOCTH, OTIMYalolHe ero oT mo3ra 6o-
Jiee PasBUTHIX NO3HEHIMX (hopm: MepeaHui
orzesl JIOGHBIX [OJed HMeJ KiIIOBOBHIIHYIO
¢dopmy, TemeHHasi obsiacTb Oblia YIUioLleHa,
BHCOYHbBIE JIOJIM — Y3KHe.

' [IpeA/oeK0 MKONO Ha3BaHHI [l Pa3HbIX
npenctasuresedl arofl rpynnel. Jlas obuero pac-
CMOTpeHHsi HeT HeoOxoaumocTH B Gonee ApoOHOM
neneuuH 3THX (OpPM, CPEIH KOTOPLIX CHCTEMATHYE-
CKH BbIIEJSIOT 10 9 MOABHIOB.

CpeaHuii pocT Tena ApeBHEHLIMX JIOAeH,
HeCOMHeHHO, 6Gbl He OIMHAKOB B pa3HblX Yac-
tax Oiikymenbl. Cpemuuii poct MyXunH F.
erectus B Kutae 61 okosio 160 cm, KeH-
umH — 150 cM; Ha $lBe xunu Gosee pocible
cyutecrBa. O cyuiecTBOBaHHH 3HAYHTENILHOIO
noJsioporo AMMopdH3Ma B CTPOEHHH Tesia CBH-
JIeTEJILCTBYIOT pe3KHe pasiivids B pasmepax
3y6oB MYCKUX W 2eHckuX depenoB. Cpenu
[peBHeIKX Jiofe Oblmd H Gonee Kpynhbie
dhopmbl.

MOKHO TPeACTaBUTL U 00pPa3 XKM3HH 3THX
cyuiects. [Ipexkne Bcero oH OTJIHYAJHCh pas-
BUTOIl OpynMiiHO# aesitesbHOCThiO. C momo-
LIBIO YK€ COBEPLUEHHbIX PyYHBbIX pyGui, o6Te-
CaHHbIX C JIByX CTOPOH, H KaMeHHbX «ce-
yeK» — yonnepoB (pasHOBMAHOCTL pyGuna c
OJIHOCTOPOHHHUM paboyuM Kpaem; TUIHYHbIE
py6una 6bi1u Gonee pacnpocTpatesl B EBpo-
ne, yonnepsl — B A3uW) — 3TU JIOAH MOLJH
pa3fenbipath yOUTbIX 2kUBOTHBIX. OHM yerer-
HO OXOTUJIMCh Ha CJIOHOB, OyHBOJIOB, HOCOPO-
rOB, OJIeHel, FPbI3yHOB, KPYMHbIX NTHLL (CTpay-
COB M JIp.), HECOMHEHHO, He YNyCKalH cJyyas
yOUTL U CbecTh ce6e MONOGHBIX. 3HAUWTENb-
HYIO POJIb B MHLLE JPeBHeHIIMX JIOAEi Hrpau
SIPOAbI, TJIOALI, KOpEHbsl, 3€JieHb.

JIpeBHue JIEOMM »KUJIM B OCHOBHOM B mete-
pax ¥ GbLIK CrOCOGHBI CTPOMTH MPUMHUTHBHbIE
YKpHITHsl U3 KPYMHbIX KamHe# (Tuna «Ka-
MEHHBbIX fllMKoB»). Ha mecTe NOCTOAHHBIX
CTOSIHOK OOBIYHO MCIOJIb30BANH OroHb (BOMpOC
O BO3MOMXHOCTH HOObIBaHHS OrHS HEsCEH,
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~Homo

LAY ]

e
THC- €T EOAHTPOIT (Kpomanborew) g
H. s. sapiens, (3-4 MJH.YETIOBEK)
100
THIC. JIET
HAJ’IEOAHTPOH
(Heanmepraner)
His: neanderralensrs
250 Oxono 10 ThiC. HeJI0BEK)
TEIC. JleT \V
YEJNIOBEK PA3YMHBEIN
500 Homo sapiens
THIC. NeT & [/ (oKono ! MiH.uenoBeK)

APXAHTPOII (Yenosek npsiMoxonsiiiuii)

erectus

~= Okono 125 Teic.YenoBek)

YEJIOBEK YMEJBIN
Homo habilis (HeCKOJIBKO MJIH.YeNnoBeK)

ABCT PAJ'IO]'II/ITEKPI
Australopithecus

7

P 1 c. 18.3. ®unoreneruyeckoe npeso pona Homo v ero 61mxKailLmX MPeiKos. O6pauiaer BHHMaHHe THMHY-
HbIH 1S BCEX JIPYTHX BETBEH APEBA XKHM3HH My4YKOBUIHBIN, MyTOBYATHIH XapaKTep Pa3BHTHS OTHAEJbHbIX BET-
BeH, OTPaXaIOWHi MOC/EN0BATENbEO HACTYNABLIME NePHOMb! ANaNTHBHON panvalisH (aJnorene3a) (no aas-

HbIM Pa3HbIX aBTOPOB)

CKOpee  BCEro OHU MNONIEPIKUBAJIM AOJIIHe
FOAbl OFOHb, 3aXCKEHHBIH, Hanpumep, MOJ-
HUeR ).

CypoBas »H13Hb BO MHOIOM eLlle MaJio OT-
Juyanack ot 3sepuHoil. O6 3T0M CBHIETENbCT-
ByeT H TO OOCTOSITEJILCTBO, 4TO JETCKAasi W
IOHOLLECKas! CMePTHOCTD ObLia 0O4YeHb BbICOKOHN.
Tpynosas pesitensHOCTE, cTaiHbiit 06pa3 Hu3-
HH MPHBEJIH K JaNbHEHeMy pa3BUTHIO MO3ra.
Apxantponsl nepectynunu pyGukoH. Cynsi no
pasmepy Mo3ra, oxHu OJoascHel Gouau obaa-
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damo Hacmoswell peuvto (pyOMKOHOM NS
3TOr0 CYMTaeTcs Macca mo3sra, 6JiM3kasi K
750 r; MMEHHO MpH TAKOH Macce MO3ra OBJIa-
JleBaeT peybio coBpemeHHHIH peGeHok). Peus,
HECOMHEHHO, Oblia OYe€Hb MPHUMUTHBHOMN, HO
370 Obla peyb, a He OT/EJIbHbIE CHTHAJBI XKH-
BOTHBIX.

PeKOHCTPYKLMA MBILILL M CBA3OK M Moje-
JIMpOBaHHe pe4yeBoro annapara roKasalH, 470
(B OTsIMune oT HenoBeka ymesioro, Baaseslie-
ro etlle He BCeMH TMACHBIMH) ApXaHTPOIIHI,
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P u c. 18.4. Mecra u Bpemsi oGuranus (MnH sier) apxantpona no Olikymene (rio AaHEBIM pa3ubiX 2aBTOPOB)

ublure B nenlepax HOxkHoit @paHiuu 0KoNo
450 ThiC. NeT Ha3an, Oblid B COCTOSHUM M31a-
BaTh TaKHe 3BYKH, KaK «aax», «4eH», «pey»,
W OBJIAZEJIM Y>Ke BCEeMH FNacHbIMH. BO3HUKHO-
BEHHe peuu, OCHOBaHHOE Ha TPYAOBOH Jes-
TENILHOCTH W OOLeCTBEHHOM O0pa3e 2KM3HH,
JIOJDKHO OBIIO IaTh MOLUHBIH TOJIMOK Pa3BUTHIO
B TOM )K€ MpOrpeccMBHOM Hanpa.Je-
HUM — BbIIeJIeHHH YesIoBeyecTBa W3 MHpa Op-
raH1M4yecKor MPHPOIbI.

Ceiiyac H3yYeHO 3HAYMTENLHOE YMCJIO
dopm npeHeiunx Jionell. HauGonee u3pect-
Hple — numexanmpon ($1Ba), cuHawmpon
(Kurait), eeiideavbepeckuii uerosex (Cpen-
usins Espona), amuaawmpon (Amxup), me-
aanmpon (FOxuas Adpuka), ordosatickutl
numexarnmpon (Llentpanbhas Adgpuka).

[To BpemeHH CyllecTBOBaHHE JAHHbIX ap-
XaHTPONIOB  COBMAJAeT C CyLIeCTBOBAHHEM
No3/iHUX aBcTpanonutexos U H. habilis. Tpen-
[oNAraloT, YTO aPXaHTPON OXOTHiICA M Ha He-
JIOBEKa yMmesioro, M Ha astpanonutekos. O6-
asi YHCJAEHHOCTb APXaHTPOMOB HOCTHrana B
nepyoz WX pacuseta | MIH 4esOBEK.

Hrak, 5,0—2,0 max JietT Ha3an pa3BuTHe
O[IHOMH W3 BeTBel aBCTPANONUTEKOB MPUBEJIO K
Bo3HukHOBeHuw H. habilis, a B pe3syasrare
BO3HUKHOBEHUS] TAKHX NPUHUMIHANBHLIX ajan-
Taluii, KaK OCBOeHHe OrHf U MPOU3BOACTBO
opynuii Tpy#a, B JajibHeHLueM MpHBesIO K HO-
BoU Benblluke (opmooOpa3oBaHusi (He MeHee
[eBSTM MORBMAOB) Kommnekca dopm .
erectus. TH nNporpeccuBHLie B LeJioM (Gopmbl
LUMPOKO paccesuIueh 1o Tensioi 3oxe Adpu-
ku, EBporbl u Asum (puc. 18.4) u 3BOMIOLHO-
HUPOBAJIM B HECKOJIbKUX Pa3jiHyHbIX HarpaB-
sneHusix. OnHaKO OCHOBHBIM MEpCreKTHBHbIM
HanpaBJieHeM 3BOJIOUMH OblIO MPOIOIDKAK)-
lleecs yBeJWYEHHE FOJNOBHOrO MO3ra, pasBH-
THe obuecTBeHHoro o6pa3a 2KH3HHM, COBEp-
LUEHCTBOBAHHE B M3rOTOBJIEHHH ODYAWH, pac-
LIMPEHHE WCIOIb30BaHUsl OTHSl.

HecmoTps Ha Bce 60bLiee CXOACTBO C CO-
BPEMEHHBIM Y€JIOBEKOM, JIDEBHEHLLIHE JIIOH 10
pAy CYLIECTBEHHbIX MOPQOJIOrHYeCKUX MpH-
3HAKOB OTJIMYAJIMCb OT COBPEMEHHOro YenoBse-
ka (cm. puc. 18.3). Mx aBoJoussi Hanpap.s-
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Jlach B OCHOBHOM ellle 6uosiornyeckumu ak-
TOpPAaMH, BK/IOYABLUMMH >KECTKUH eCTeCTBEH-
Hblii OTOOp, CBSI3aHHBIH C BHYTPUBHIOBOMU
6opuboii 3a cyuecrBoBanue. [locne mepuona
mMakcumasieHoro pacupeta 600—400 Toic. ner
Hasaz 3TH (POPMbl HCYE3JIH, IaB HAYal0 HOBBIM
rpynnam — naseoarwmponax (HeaHaepTalb-
[[aM) ¥ HeOaHTPONaM.

Heanpepranbupl (naneoantponsi). Bo-
nee yem B 400 mecrax Epponbl, Adpukny, [e-
penteit, Cpeaneit, LlenTpanbHoii u Bocrounoi
Asuu, B MHnoHesuu oGHapyXXeHbl HbiHe OC-
TaHKu cyuects, xuBux ot 250 o 40 (Bo3-
MOXKHO, 30—25) Tbic. JieT Hazan. OHu 3aHu-
MaJii MPOMEXYTOHMHOE MOJIOKEHHE MEXITY ap-
XaHTponamu W uckonaembiMu opmamu Homo
sapiens Kak no CTPOEHHIO TeJla, TaK ¥ Mo pas-
BHTHIO KysbTypel. 1o MecTy nepeoii Haxonku
(nonuHa peku Heanpepran, 6nu3 ioccesns-
nopda, I'epMmanusi) uX Haspaiu HeaHdep-
manvyamu.

Jlns HeaHzepTanblieB XapaKTepHbl HU3KUi
CKOLUEHHBIH JI06 ¥ 3aTHWIOK, CIUIOWIHON Han-
TNa3HUYHbIH BaJHK, 6OJbLIOE JIMUO C LIWPOKO
paccTaBleHHbIMU [Jla3amu, OOBIYHO csaboe
pa3BuTHe nop6oponoyHoro Buictyna. Kpynuue
3yObl, KOPOTKas MacCHBHasl Lesi, CpaBHUTE b=
HO HeGoJibLuoi poct (155— 165 cm). [Tponop-
LMK Teia GblTH GJIH3KH K TAKOBbIM COBPEMEH-
HOro yesioBeka. PyKu ¢ LUMPOKHMH KUCTSIMH M
KOHUEBbIMY (panaHraMH ¢ HOrTsiMd, GoJiee
LUMPOKUMH, TOJICTHIMH ¥ KPENKKUMH, YeM Yy CO-
BpeMeHHOro 4desoBeka. Macca mMo3ra 0KoJio
1500 r, npHyeM CUJILHOE pPAa3BUTHE NOJYYHJIH
OT/lefIbl, CBfI3aHHBIE C JIOTHYECKMM MBbILLIe-
HHEM.

Ha Bcex cTosHKax HeanmepTasblUeB HAXO-
JIAT OCTATKH MOLUHBIX KOCTPHLL U KOCTH Kpyrl-
HbIX JXHBOTHbIX; OObIYHO KOCTH pasOuThl, Bu-
AMMO, Il BbleflaHusi mo3ra. Msorde KocTu
obropeJibie, YTO CBHIETENBLCTBYET O IHPOKOM
UCMOJIb30BAHHH OFHAl s  NPUrOTOBJICHHS
nuwm. Cpeny KOCTei XKUBOTHBIX, HAXONALIMX-
Csl B TAKMX «KYXOHHbIX OTOpOCax», Hepeako
BCTPEeYaloTCsl U KOCTH CaMHX HeaHJepTasibLes,
C/IEIOBATENILHO, U B 3TOT MEPHOA 3BOJIOLMH
Obls1 06blYeH KanHuGanuaM. Buaonmo, kKo Bcem
JIOMISIM YY)XUX TPynil OHW OTHOCHJIMCh, KaK K
JKHUBOTHbIM, OXOTHJHCH Apyr Ha apyra. O6biu-
HBIMH OOBEKTAMHM OXOTHI CJYXXHJIM KpYIHble
mrnekonuTawwe. Opynuss  HeaHpepTanb-
LeB — OCTPOKOHEYHHKH U ckpebna, Tono-
pbl — Oblu Gonee coBeplueHHble, yeM o6pa-
GoTanHble rafbky apxaHtponos (puc. 18.5). .
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YBesiHdeHUe YHC/IA HAXONOK IO3BOJIKIIO
BbISICHUTD, 4TO HEaHIEepPTaJbllbl — HeOHOPOI-
Hasi rpynna. HeonHoponHocTe nposiBisieTcs He
TOJIBKO NPH CPaBHEHWH HeaHIEPTANbLEB, KHB-
LMX, HanpuMep, Ha o. fisa, B Adpuke, Cpen-
Heil Asuu unn Kpbimy, HO u npu cpasHeHuu
MHOTOYUCJIEHHBIX CKENeToB, 0OHApY)XeHHbIX B
oIlHOM U TOM XKe MecTe. Ele Gonee oc/0MKHS-
€TCsl BONPOC U TeM, 4TO yacto 6oJiee peBHUE
Mo BO3PACTy HAXOIKH HeaHAEPTaAbLIEB OKa3bl-
BalTCsl MopgoJsiorHyecku GoJiee MporpeccHe-
HbIMH, YeM 3HAYMTEeJIbHO Gosiee no3axue Gop-
Mbl.

Bce 311 akTel 0GBSICHUMBI, €cu npes-
MOJIOXKHTD, YTO MPEJICTABUTENH OIHOH U3 Mpo-
FPECCHBHBIX BeTBEH apXaHTpONOB (KAKOH BeT-
B — JieN1o OymylMX uccsieioBaHui) ObICTpo
BBITECHUJIM CBOMX npeakos no Bceit Orikymene.
D1a ¢opma, B CBOK OYepenb, pacnasnach Ha
HECKOJIbKO, BO3MOXKHO, Ha JIBe [JIaBHbIE pachl.
OnHa M3 HHUX — TaK HasbiBaeMble MO30HUE
HeaHOepmansyb. — XapaKTepu3oBanach Onu-
CaHHBIMM BBILUE MPU3HAKAMU; OHH HMENH MO3F,
B KOTOPOM, KaK H y apXaHTponos, c¢opma oG-
HbIX JloJieH Gblia KMoBOBHIHOH. CkeJsieT umen
KpyrHble  OCTHCTble  OTPOCTKM  MO3BOH-
KOB — CBH/ETEJILCTBO MOLIHO Pa3BHTOH TyJO-
BHULLHON MYCKYJIATyphbl.

Hpyras nuHua — paxHue Heandepmanv-
ybt  (KpPOMaHBOHLbI) — XapaKTepH30BaNach
MEHBLUMM HAAOPOBHBLIM BaNUKOM, Gosiee TOH-
KUMH YeJIOCTAMH, BBICOKUM JIGOM, 3aMeTHO
pa3BuTbiM nop6oponkom. Bee atu epayuans-
Hble 4epmb. B CTPOEHHH CKeJIeTa CBHAETENb-
CTBYIOT O MéHee MOLHOM (PU3UYECKOM pa3BH-
THH. Oco6GeHHOCTH K€ CTpoeHus MO3-
ra — pa3BUTHE MepenHUX JIOOHBIX I0NEH H COo-
KpallleHHe KIIOBOBHHBIX J0NeH — rOBOPHT 0
TOM, 4TO 3TH CyLleCTBAa BCTYINWJH HA nymb,
sedyujuLl om opobL K B03HUKHOBEHLIO 0OLye-
cmsa. B crapax (rpynnax) 3Tux paHHUX Hea-
nepranbueB ObliM OoJsiee pa3BUThl BHYTPH-
rpynroBble CBA3H HA OXOTe, MPW 3aLluTe OT
BParoB W OT HeONAroNpPUATHEIX NPHPOIHBIX YC-
Joeuit. [lpencrapurenn noagHuX Heanzeprans-
LeB OYeHb HeOOJbUIMMH (BHAMMO, CeMeHHbl-
MH) IPyRMamu MOTJIM BbDKMBATL H NoGeXnath
B Goph0e 3a CyllecTBOBaHHe. B HUX Kak Gbl
ObUI BOMJIOLLEH 4Pe3BblYaiHO OOGBIYHLIH 3BO-
JUOUMOHHbBIH NpUHYUN MOWHO20 u3LYecKo-
20 paszsumus, BedyUlMii rpynny no nytu 61o-
JIOrMYecKoro nporpecca.

PanHue ke HeaHpepTanblibl OKa3anuch Ha
MHOM 3BOJIIOLMOHHOM NMYTH — OHH BBDKWIIH B



P u c. 18.5. Hekoropble opynns HeannepransLes H cnocobbl HX Henoab3osanus (no I H. Mariowuny, 1972)

6opbbe 3a cyulectBoBaHue OGnaropapsi obwve-
OUHeHUIO cui OomOenvHulXx UHOUBUJ08, YTO
npuBeio 60—50 ThiC. NeT HA3ad K BO3HWUKHO-
BEHUIO BHI3, K KOTOPOMY MPUHAIVIENKUM U MbI
¢ Bamu,— YenoBeka pasymHoro — Homo
sapiens.

C pa3ButueM MOJIEKyNsIpHOH GHOJIOMK
CTANnO BO3MOXHbIM CPABHEHHE MpeICTaBUTE-
Jlell pa3HblX pac Mo OCOO6EHHOCTSIM CTPOEHUs
Mt/IHK u Y-xpomocombl W Ha 3Toi ocHoBe
BOCCTAHOBUTb BO3MOXKHLIE MMYTH MHKPOQHJIO-
rexe3a (BrJIOThL [I0 PEKOHCTPYKUHMH «npaEBrI»
W «npaAnama»). [10 3TUM JaHHBIM CXOXKIEHHe

BceX (punoreHeTuveckux JuHuid Homo sapiens
npousowsio okosio 200 Thic. net Hasan (puc.
18.6). OGpaszoBanue coOBpeMEHHBIX pac Mo
3TUM JaHHbIM Moo npoucxopute 30—40
THIC. NeT Ha3a/. AHANH3 COXPaHUBLIMXCS B HC-
KornaemMoMm coctosiHiui o6pbiBkoB JIHK Heaw-
JiepTaliblia NoKasasd, YTo NasieoaHTpon otie-
JIWJICA OT CTBOJIA HeoaHTpona okoso 500 TeIC.
Jet Hazan. Okono 150 Tohic. sieT Hazag Haua-
JIOCh pasfiefieHde €IMHOr0 CTBOJIa HeaHaep-
TasbleB Ha [IBA CAMOCTOSITEJILHBIX. DTH JaH-
Hble B OCHOBHOM COBManalT ¢ HaHHBIMH Ma-
JieoaHTponosioruu (cM. puc. 18.3).
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18.3. PakTOopbLI 3BONIOLUN
M npapoaMHa YenoBeka pasymHOro

CyluecTBYIOT IBe OCHOBHbIE TOYKH 3pe-
HHSI, KacalolHecsi NMPOHCXOXKICHHSI YeJIOBeKa
coBpemenHoro TtHna. CorniacHo onHo#, H.
sapiens BO3HHK B HECKOJIbKHX MECTax rniaHe-
Tbl H3 Pa3HbIX NPEAKOBLIX HOPM, NMpHHALNENKA-
IIHX K najieoanTponam (Wiy Aaxe apXaHTpo-
nam). Cornacko Apyroi, CyLIeCTBOBAJO €[IH-
HOE€ MeCTO BO3HMKHOBEHHSI Y€JIOBEYECTBA M3
KaKoro-To OIHOro o61Iero npeaKoBoro CTBOJA.
[lepBast Touka 3peHHst — THNOTe3a NOAUYEH-
mpusma, BTOpas — CHIOTE32 MOHOUEH-
mpuama. OnHaKo, Bce yeTye BLIPHCOBLIBAETCH
KOMIJIeKCHast, OObeHHAIOLas Bce IMaBHel-
ILIHe apTYMEHTH! TOH H APYroil KOHLEMUMH ri-
noTe3a, NosyyHBLlIas Ha3BaHHE THMNOTe3bl Wil -
pokoeo mornoyermpusma (51.51. Porunckui).

l'noTesa WMPOKOro MOHOLEHTPH3MA.
YHesioBeK cOBpeMEHHOro THMa BO3HHK Ie-TO B
Bocrounom Cpennzemuomopee M B Ilepenseii
Aszun. MmenHo 31ech HaxonsaT Hanboiee BrIpa-

JKEHHbIE [MPOMEXXYTOYHbIE MEXKIy HeaHzep-
TanblaMH H PaHHHMH HCKONaeMbiMH popMaMH

H. sapiens (kpomarnbonyamu) KOCTHEIE OC-
TaHKH. MHOrOYHC/NIEHHBIE MPOMEXKYTOYHbLIE
MEXIY Haie0aHmponami W HeOarmponamy
(Tak co6HpaTesIbHO Ha3LIBAIOTCSH Bce (hOpMbl
HCKOMaeMbIX JiIofieil COBpeMEHHOro THna) dop-
Mbl HaXOAT TaKXKe Ha I0ro-BOCTOKe EBpoOMNbI.
B Te BpemeHa Bce 3TH TeppHTOPHH ObIIH MO-
KPbIThI TYCTBIMH JIECaMH, HACEJIEHHBIMH Pa3HO-
00pasHBEIMH >KHBOTHBIMH. 3[€Ch, MO-BHANMO-
MY, ¥ OBl COBEpLIEH NOCAENHHI LIar Ha NyTH
K YesnoBeKy pa3ymMHOMY.

Ha 31o#i cTamuu 611 oKoHuaTesbHO chop-
MHPOBaH 0OJIHK COBPEMEHHOIO YesioBeka. Pu-
rypa uHejioBeka cTana Oonee CTpPOHHON, He-
CKOJIBKO YBEJIHYHJICH POCT, JIHLEBas 4YacTb ye-
pena cTana 3aHHMaTb MEHblLEe MECTO Ha ro-
JoBe. EMKOCTb uepena, a COOTBETCTBEHHO H
BEeJIHYHHA FOJIOBHOrO MO3ra B 11€JIOM He H3Me-
HHJIHCh, OJIHAKO B CTPOEHHH MO3ra MPOH30LUJIH
3HaYHTEJIbHBIE MEepeMeHbl: GOoMbiloe pa3BHTHE
noJay4usn JioGHble JIOJH H 30HbI, CBA3AHHLIE C
Pa3BHTHEM pEYH H CJIOXKHOH, KOHCTPYKTHBHOI
JIEATEJLHOCTRIO.

[Tocne 3TOro Hauanock ULIMPOKOE H AKTHUB-
HOE paccesieHHe BO3HHKIUHX HEOaHTPOMOB MO

Tuic. net
100
Touka pacxoxaeHus Touka pacxoxuaeHHUs
MTIHK MTAHK
COBpPEMEHHBIX pac OBYX IpvIimn

200 HeaH/epTajblieB
300 |
400

Touka pacxoxaeHHs

Mt/IHK H.s. sapiens

H_s_neandertalensis

500 O

P uc. 18.6. Cxema TOYEK pacXoXIeHHs BO BpEMEHH OCHOBHbLIX rpynn Yesoseka pasymHoro (Homo sapiens)
10 AaHHLIM MoJiekyJisipHoi 6uonoruu (no B.H. Crernuit, 2002)
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P u c. 18.7. OiikymeHa (HaceneHHas HenosekoM pasymubiM 4acTe 3emsn) 50 Toic. ner Ha3an. Toukamu o6o-
3HaYeHbl HaXo[Ku nocenenuit, garupyemsix 250 000—40 000 ser (no I'. 'pronepty, 1989, ua H.H. Bopos-

uosa, 2001, ¢ u3MeHeHHsIMK)

naasvere (puc. 18.7). Jliomn coBpeMeHHOro
THMNa LIHPOKO CMELIHBAJIHCE C XKHBLUHMH CPaB-
HHTEJIbHO OCEIUVIO HEAHJEPTaJbLIAMH, YTO NpH-
BOJHJIO K PEe3KOH CMeHe MPHMHTHBHOH, HeaH-
HEPTaNbCKOro THMA KYJBTYPhl 3HaYMTENBHO
bosnee pa3BHTOH KyJbTYPOH HEOaHTPONOB
(KpOMaHBOHLEB).

BepositHo, amo 6ein0 He npocmoe 8oi-
mecterue (WM TeMm Gonee YHHYTOXEHHE), a
pasnutrie Qopmol CAUAHUA, TIPH KOTOPHIX C
FeHETHYECKOH TOYKH 3pEeHMsi TMPOHCXOUNIO
CKpeLIMBaHHEe NPHULILIX H MECTHBIX JIIOZIeH, a ¢
TOYKH 3PEHHSI Pa3BHTHSI KyJIbTypPbl — HauyHHa-
Ja GespasfiesibHo npeobnajath HOBasi, MNpo-
rpecCHBHas Ky/JlbTypa KPOMaHbOHLEB.

[lo paHHEIM MOJeKyasipHOH OHOJNOrHH H
apXeosIOTHH COBPEMEHHbIE JIIO[M nonasajiH
(McxomHo — M3 ahpHKAHCKOro UEHTPa MpOMC-
XOXKAEHHSA):

— B [lepemniolo Asuio — 73—56 000
JieT Hasap;

— B Bocrounyio u Llentpansnyio EBpo-
ny — 51—39 000 ner na3sap;

— B CeBepnyo Ameprky (uepe3 bBepun-
ruin) — (40—35) — 7000 ner Ha3an).

KapTHha 3acenenusi coppemenHoit Oky-
MEHBI OKa3bIBaETCA OYEHb CJIOXKHOH —— MEepHO-
JMYECKH HACTyMaBIIMH JNEIHMK pPe3KO COKpa-
wan obuTaemylo TeppuTopHio B EBpa3uu H
Ceseproit Amepuke. Ilo BOCCTaHOBJIEHHBLIM
yactam MHTOoxoHApHaneHo# JIHK npocnexxu-
BaIOTCH, HanpHMmep, [1Ba NOTOKAa 3aceJIEHHS
EBpornbl nepez noc/eIHHM HacTynJieHHeM Jiell-
Huka: 30—35 Teic. sieT Ha3zan u3 CeepHoii
A3zum, u 25 ThiC. et Ha3an u3 [lepenneit Azun.
Bo Bpemsi HacTyrnienus nejHuka 24— 16 Thic.
JieT Ha3an JwoaH B EBpone BeRKHIM, NO-BHOH-
MOMY, TOJILKO B Tpex pedyruymax: Ha Ilnpe-
HeHCcKoM nogyoctpoee, bankanax u Ha TeppH-
TOpHH coBpemenHO# YKpauubl (O. CemuHo,
I". Naccapuro, 2000). ITo mrIHK noayyaer-
cs1, yto oKoslo 39 ThHIC. JieT HasaJ MpoToeBpa-
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3uinbl nonank co Cpennero Boctoka B Ce-
BepHyio EBpa3uio (npeaku maHch), a yepes 13
ThIC. JIeT MOC/e 3TOro CJENYIolasi BOJIHA pac-
CeJIEHHS YeJIOBEKAa OCTaBHJIA CBOH CJ€lbl B
KPOBH COBPEMEHHLIX KETOB, HraHacaH H ai-
taiiyeB (O.A. Jlep6erena, 2002).

AHanu3 CTPOGHHS MHTOXOHAPHANbHOM
JIHK nokasan, 4To HECKOMBKO NECATKOB ThICAY
JIET Ha3an, B MJEHCTOLEHE, YHCJIEHHOCTb MC-
XoIHOH nonynsuHH Homo sapiens He AOJKHA
6blia npeBocxomHTh 9000 pa3MHOXKAIOLHXCS
nap. 3ateM, MO-BHAMMOMY, 5T2 MOMYNALMS
pa3fesiniach Ha HECKONBKO H KaKIasi M3 BO3-
HHUKLIHX MONYNsSiUMi npoxoauna yepe3 «OyThbl-
JIOYHOE TOPJBLILLIKO» — MNEPHOIbI  HCKJIIOYH-
TEJILHO HM3KOH YMCJIEHHOCTH, KOIZa YHCJIO
Pa3MHOXKAIOLLHXCH nap MOMIO ObITH BCEro He-
cKoJibKO JiecsitkoB. Cpeny HepeuleHHbIX BO-
npoc 0 TOM, KOrjia B Xofle 3BOJIIOLHH posia Ho-
MO BO3HHK THMHYHbIH Ji151 COBPEMEHHOIO ye-
JioBeKa Habop u3 46 xpomocom (y Bcex yeso-
BekooOpa3HbIX 06e3bsiH — 48 xpomocom).
MexaHH3M rnepexofa OT KapHOTHMA, BKJIO-
yaiLero 2n = 48 XxpomMocoMm, K KapHOTHIY B
2 n = 46 xpomocom nousiten (H.H. Bopou-
o, 2001). B pe3ynbrate mMyTayMH CJHSHHS
MorJia BO3HHKHYTb 0coOb ¢ 47 XpOMOCOMaMH
(nomo6rbie MyTaumu H3BecTHR!). [1pu ckpeniu-
BaHHH C 48-XpOMOCOMHOF 0COOBIO B MOTOMCT-
Be nosButcst 50% ¢ 2n = 48 W 50% ¢ 2n =
47. B noromcTBe ocobeii ¢ 2n = 47 nosiBATCH
35% neteit ¢ 2n = 46, 25% — 2n = 48 u
50% — 2n = 47. Jlaxe ecau 3TOT NPOLEce
NPOHCXOAHI HEeONHOKPaTHO, OOLIaA YHCJIeH-
HOCTb OJIHOBPEMEHHO CYLUECTBYIOLUHX OCOOEH
¢ 47 xpomocoMaMmH Jlo/kHa Obina O6uITE BecbMa
HeBoNbIIOR — CKopee JIECATKH H COTHH, 4YeMm
TeicsyH ocobefi. Jlanbreline HCCneNOBaHHA B
TOM HanpasJieHHH, BO3MOXKHO, MOMOIr/H Obl
(c HemoCTYNHOH MOKAa TOYHOCTHIO) OMpeesIHTh
TO MECTO B NMPOCTPAHCTBE H BPEeMEHH, KOraa
BO3HHK nHb6o Beckh pon Homo, nnbo Tonbko
TOT BHA H. sapiens, K KOTOpOMY NpPHHALNENKHM
Mbl C BaMH.

OcobeHHOCTH paHHel CTaiuu 9BOJIIOLMH
Yenoeka pasymHoro. Ecin 661 KpoMaHbOHELL
NOABMJICS B Hallle BpPeMsi B YJIHYHOH ToJine, TO
BPSL JIH KTO-HHOYAL 06paThn Obl BHHMaHHE Ha
ero (hH3H4YecKHe OCOOEHHOCTH.

K momeHTy BO3HHKHOBenMsi H. sapiens
pon Homo obnajan noutH BceMH MPU3HaKaMHK,
XapakTepHLIMH a5 Henoseka pasyMHoro: iBy-
HOTrasl MOXO/IKa BO3HHK/IZ MHJJTHOHBI JIET Ha3a
Ha CTaJMH PaMaNHTEKOB HH JaXke HECKOJIbKO
paHbilie; Hayaso TPYNIOBOIl NEeATELHOCTH, CBSI-
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32HHOE C HCMOJIb30BaHHEM MEPEIHHX KOHEYHO-
cTeil, OTHOCHTCS! K NepHOly 5—2 MJIH. JieT Ha-
3an. [lpumepHo Torma »ke MPOH3OLIIO OTKPbI-
THE HCMosb30oBanus orusi. HenpepuiBro 3a no-
ClIe[IHHE HeCKOJIbKO MMITHOHOB JieT (M oco-
GEHHO aKTHBHO 33 MNOCJEHHE HECKOJIBKO CO-
TeH ThICSAY JieT) UJET HapallliBaHHE MAacChl ro-
JIOBHOr0 Mo3ra. Tpy[oBasi JeATEJNBLHOCTE BMe-
CTe CO CTafHbIM 06Pa30M >XM3HH NPHBOMHT K
BO3HHKHOBEHHIO PeYH Y PaHHHX MPENCcTaBHTE-
Je# popa Homo.

OTnenbHble Opabl Najie0aHTPONOB, CHIlb-
Hble CBOEH XHTPOCTHIO (pa3BHTHIH MO3r), crno-
COOHOCTBLIO MPOTHBOCTOSITH CaMbIM KPYIHBIM
XHLHHKaM (Opyzusa), HeOnaronpHsiTHbIM MpH-
POIHLIM YCJOBHAM (>KWIHUIA, OrOHb), CTalM
33HHMaTh BbICIIHE 3BeHbs MMHLUEBHLIX Leneii Bo
Bcex paionax cBoero obutanus. Ho noka sto
BCe elle OTHeNbHbLIE OpAbl, CTaja, MJeMeHa,
OTHOCSILMECS JIDYT K ApYyry Bcerna BpaxaeGHO
(BryoTe 00 KanHMOanu3ma). Atoro TpeGoran
eCTeCTBeHHbIli 0TOOp — mobesfa Jsi06OH we-
HOH, B TOM YHC/JE M UEHOH >XHM3HH CBOHMX CO-
NJIEMEHHHKOB HJIH TeM 6oJiee yjieHOB COCEIHHX
opa. OnHako TpyzioBas aesTenbHOCTb TpeboBa-
Jia nepefayl HaKOMJIEHHOTO ONbITa, TPAAHLHi,
06 bEIMHeHHA YCHJIHA OTeNbHBIX HHAMBHIOB B
npouecce TPyaa, OXOThl M 3awHThl. [1poucxo-
IHNa rpaHaHO3Has MNepeoueHKa ueHHOCTeH.
Panbille Heanaepranel, BUIMMO, MOT CMOKOJi-
HO CbecTb GOJILHOro, CTRPOro WJH PaHEHOro
uneHa CBOEH ke CeMbH. 3aTeM MpPeHMyLIecTBa
nepen APYrHMH MNOJIYYHJIH Te OpIbl H MJIeMeHa,
KOTOpbIe 3a00THJIHCH O CTApHKaxX H MOJIEPXKH-
Basii (hH3HYECKH He TaKHX CHJIbHBIX, HO MOJe3-
HBIX CBOHMH YMCTBEHHBIMH CMOCOOHOCTSIMM
ocobeil (MacTepoB MO BbIIENKE OPYIHH, XOPO-
LHX CNENONBLITOB H Habmiofateneit U 1. Mm.).

HecoMHeHHO, Ha paHHHX 5Tanax pasBHTHS
obuiecTBa noJKeH Obll CyLecTBOBaTh oT6Op,
HanpaBJieHHbIH K BO3HHKHOBEHMIO CrOCOOHO-
CTH CTaBHTb IPeBbILIE BCEro HHTEPeChl rieme-
HH, >KE€PTBOBAaTb COOCTBEHHOH >KH3HBIO paiu
3THX MHTEpecoB. JT0 H ObWIO MPEaNnOCHLLIKOM
BO3HHKHOBEHHSI COLHAJIBHOCTH, O YeM IOBOPHJI
emie Y. JlapBuH: «..Te 06LiecTBa, KOTOpHIe
UMeJH Haubonbillee YMCIO0 COYYBCTBYHOLIMX
ApYr PYry ui€HOB, OJDKHLI ObUTH NPOLBETAThH
GoJsibille H OCTABHTL nocse cebs Gonee MHOro-
YHC/IEHHOe noToMcTBO». KimenHo otbop no
«renam ansTpyHsma» (Jx. 5.C. Xosnzefin) Bbi-
BeJl «4yesioBeKa B Jwoau»! B ocHose 803HUK-
noserus YYenosexka pasymHoeo kak euda
Aexcam arempyucmudecKue HaKN0OHHOCTL,



onpedenssuiue npeumyujecmso ux obraoa-
meneil 8 YCA0BUAX KONNEKMUBHOU HCUSHLL.

C 7tpynom mnpocywecrsoBaB okoso 100
TBIC. JIET «B TeHH» OHOJNOrHYECKH MPOrPeccHB-
HBbIX HEAHIEPTa/bLEB, KPOMAHBOHUb! MPHOGPE-
JIH KaKHe-TO OCOGEHHOCTH, MO3BOJIMBLIHE HM
B3STh BEpX Hall CBOHMH MOTYYHMH coOparbs-
MH — HeanzeptanbluamH. [lpumepro 75 Thic.
JIeT Ha3aJl YHCJIEHHOCTb KPOMaHbOHUEB BO3-
pocsia B AeCATKH pa3 (IOCTHrHYB HECKOJIbKHX
MHJIJIHOHOB), H OHH Ha MPOTSXKEHHH CNeyIo-
umx 15—20 ThIC. NIeT BHITECHHJH HeaHaep-
TanbUEB M 3aXBaTHIH BCIO MJaHeTy (cM.
Beiile). He HckaloueHo, YyTo pasinyMsa Kaca-
JINCh KAKHX-TO 0COBEHHOCTEl rojIoBHOIO MO3-
ra. CpaBHenHe 18 ToiC. reHOB YeJIOBEKA, LIHM-
nax3e H makaku (C. INTaa6o, 2002) e obHapy-
MKWJIO HHUKAKHX pa3nuuuii B ctpoentH JIHK u3
KJETOK MeYEeHH U KPOBH, HO OYEHb 3HaYHTEJb-
Hole — B JIHK M3 rosioBHOro mosra.

OcHoBHble 3Tanel pa3suTha Yenoseka
pasymtoro. He paccmarpuBasi nopo6HO MHO-
THX 3aMeYaTesibHbIX TEXHHUECKHX M KyJbTyp-
HbIX OOCTHXXEHHH, XapaKTEpHBIX IS HallHX
MPeJKOB Ha MEPBHIX 3Tanax CyLEeCTBOBAHHMA
Buna H. sapiens, OCTaHOBHMCR Ha TPEX MO-
MEHTaX.

[lepBrifi — HeOwIBanOE JYyXOBHOE, MCHXH-
yecKoe pa3BHTHe YesloBeKa pasymHoro. Tousib-
K0 YesoBeK pasyMHbli JOCTHF TAKOro NMOHHMA-
HHSI NPHPOJIbI, TAKOTO YPOBHA CAMONO3HAHUS
(venoBek, no (unocockomy onpezese-
HHIO,— 3TO «MaTE€pHs, [MO3HaKLEA Ccamoe
ce6s»), KOTOpLIH Cleial BO3MOXHBIM CO3/a-
HHE HCKYCCTBa (BO3pacT MEPBHIX HACKAJBHBIX
usobpakenuii 40—50 Thic. nET).

He uckitoueHo, 4TO 3TO HyXOBHOE pasBH-
THE CBSI32HO C HEBEPOATHLIM OOoraleHHeM
NnoJioBol JKHM3HH yeJioBeKa (pa3BHTHEM [O-
BbIIIEHHOH CEKCYalbHOCTH) NO CPAaBHEHHIO C
TEM, 4YTO H3BECTHO A8 BCEX JIPyTHX MJIEKOMH-
tawownx (3. Opeiin, 1929; I1. Moppuc, 1969).
O6 3TOM roBOPHT H HE BCTpeualolleecs y apy-
THX BHJIOB 3HAUHTEIbHOE Pa3BHTHE 3POr€HHbIX
30H Y YeJIOBEKa (Y4acTKOB TeJsia, MPHKOCHOBE-
HHE K KOTOPbIM BHI3LIBAET M0JIOBOE BO36Y»K/€-
uue, cm. Tabs. 18.1), H BO3HHKHOBEHHE >KEH-
CKOro OprasMa — $IBJIEHHs HEH3BeCTHOro Yy
obe3bsiH, H MOJHSCTPHYHOCTbL YEJIOBEKa, H
MOLUHOE pa3BHTHe BTOPHYHLIX [MOJIOBBIX MpPH-
3HaKoB (6opona, ycel, pocT H pH3HYeCKoe pas-
BuTHe). He muckiloueHo, uTo Yy)XXe €O CTajHH
apXaHTPOMOB, H, HECOMHEHHO,— C BpPeMeHH

KPOMaHBOHLIEB, MONOBOE BjieyeHHe, J0O0OBb B
ee (hM3HYECKOM H MCHXOJIOTHYECKOM CMHIC/E
BO MHOFOM OfpefiesisieT H pa3BHTHE yeJsioBeye-
cKoro obuiecTBa. :

BTopelM BeJiIHYaillIHM NOCTHXXEHHEM 5BO-
JiolHH YesioBeka pa3yMHOro ObuIH OTKDBITHSA,
NPHBEIIIHE K HEOAUMUHECKOU pesonio-
YUy — TMPHPYYEHUIO XKHBOTHBIX H OKYJIBTYPH-
BaHHIO pacTeHuii (okoso 11 Teic. neT Hasan).
IOt cobuiTsi ObliH, noXkanyi, Haubosiee
KPYNHLIMH Ha NyTH o8aadenus H. sapiens ok-
pyxarowieii cpenoii. JIo 3TOro yeyioBek Obui
MOJIHOCTBI) 3aBHCHM OT cpenbl NpH AoOwIYe
MUK H ofexabl. Tenepb 3aBHCHMOCTb NPHOO-
pena HHOHM XapakTep — OHa CTaljia OCYLUECTB-
JISITBCA Yepe3 KOHTPOJb Hal HeKOTOPBIMH CTO-
poHamM cpeabl 06uTaHusA. MaciuTabbl HeoJH-
THYECKOH PEBOJIIOLHH HbIHE YaCTO He[OOLEHH-
BaIOTCHA. MOXHO HAMOMHHUTD, YTO NPAKTHYECKH
BCE JIOMallHHE >XHBOTHbIE W KYJbTYPHLIE pac-
TEeHH CO3/laHbl HALIHMH JIANIEKHMH MpPEKaMH
MHOrQ TBICSY JIET Ha3all.

Maciurabbl 3TOH HEONHTHYECKOH PEBOJIIO-
LMK el XIYT CBOHX HecneioBarenei. B kysnb-
Typy ObliiH BBEJIeHbl H OZIOMaillHeHbl MHOXECT-
BO BHIOB, MOTOM yTepSIHHBIX» B 5TOM KauecT-
e. Cpenu JomailiHMX >KHBOTHHIX B EBporne
yXK€ B HCTOPHYECKOE BpeMsi OblIH XOPBbKH H
sackH. a B Cpenreit Asun — renapani, B Ku-
Tae — Oak/aHbl H T.A.

BaKHbIM CNe/ICTBHEM HEOJNHTHUYECKOH pe-
BOJIFOLIHH CTA/I0 MOABJICHHE Y YesioBeKa Bpeme-
HH, cBOOOAHOrO OT A0ObIBaHHa nHuH. IlosB-
JIEHHE TaKOoro CBOGOMHOrO BpEeMEHH JIOMKHO
6bI0 OBITH MOLLHBIM CTHMYJIOM /15t PA3BHTHSI
KYJIbTyPbl, HCKYCCTBa, peMecesi, pejiHrHH.

TpeTbum KpynHeiilliiM 3TanomM B HCTOPHH
coBpeMeHHOro enopeka Oblna Hay4HO-mMex-
HUYECKAs pesoAloyus, 8 pe3yabmame Ko-
mopotl uenosek npuobpen eaacmes Had npu-
podoii (B nocienHue 2 TwiC. JieT H 0COOEHHO B
nociennue 3—4 cronetus). Texuuueckas
mouib YenoBeuecTBa HBIHE TaKOBa, YTO OHO
MOXKET MO CBOEMY >KeNaHHI) MEHSThb YCJIOBHS
CYLLECTBOBaHHMA B KPYMHEIX paHOHax Hailek
NJaHeTol, 00ecneynBaTh YCIOBHSA [Iisi KH3HH B
paiioHax, NpeXIe COBEPUIEHHO HENOCTYMHbIX
(ApkTHka W AHTapKTHKa), B BO3MyXe, Ha Boje,
HaKoHell, B GnmxHem Kocmoce. OnHoBpeMeH-
HO ¢ pocToM MoryuiecTBa HeJsoBeyecTra npo-
ucxooum ece 6oaee noAHOe packpsimue
cnocobrocmell U HaKAOHHOCMel Kaxcdo2o
omdenvHo 632moeo 4eroseka. Ta reneTnye-
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CKH 00YyC/IOBJIEHHash HEMOBTOPHMOCTh, KOTO-
pasi PHCYLLA JI06OMY »KHBOMY CylliecTBy (CM.
r. 8), B coyeTaHuk ¢ COLMaNbHBIMH XapaKre-
PHCTHKAaMH yeJloBeuecKoro ofuiecTsa NpHBesia
K HeHcueprnaeMoMy pasHOOOpa3sHIo TBOPYECKHX
HHIHBHAYaJNLHOCTEH.

Beuienennbie BakHejille BexH B pasBH-
MM Homo sapiens He cBsi3aHbl, KaK MOKa3kl-
BaKOT AHTPOINOJIOrHYE€CKHE H apXeO0JIOrHYeCKHe
[laHHbIE, C M3MEHEHHAMH (H3HYECKOro 06JIHKa
yeJIoBeKa 3a MOC/IEIHHE JIECSTKH ThICAY JIET.
Pasnnuna mMeXay KpPOMaHbOHUAMH H COBpe-
MEHHBIMH JIIOAbMH HaMHOrO MEHbllIe, YeM pa3-
JIHYHST MEXKIY OTACJbHBIMH COBPEMEHHBIMH 3T-
HHYECKHMH rpynnami H pacamH. OTcyTCTBHE
YIOBHMbBIX TEHAEHUHH B H3MEHEHHH CTPOEHHS
TEJIa YENOBEeKa 33 HECKOJBbKO MOCNeJHHX [e-
CSITKOB TBICSY JIeT KOCBEHHO MOKA3bIBAET, YTO
agoatoyusn Yenrosexka eviuwna uz-nod eedy-
weeo KOHmMpoaa buoroeuteckux paxmopos
U Hanpaeasemcs Oelcmeuem UHbIX — CO-
YUANbHBLX CUA.

Posb Tpyaa B npouecce BO3HHKHOBEHMS
Yenoseka pasymHoro. OCHOBHbIE 0COGEHHO-
CTH YEJIOBEKA: Pa3BHTHE WUEHTpPaslbHOM HepB-
HOH CHCTEMBI; PyEH KaK opraHa, crnoco6HOro
MPOM3BOMAMTL COTHH Pa3HOOGPA3HLIX JBHXKE-
HHH, HEIOCTYNHBIX 06e3bsiHam; peub KaK cpejl-
cTBO OOLUEHHA Jlofielt W co3faHHe obuiecTBa
KaK TaKOBOro — BCE€ 3TO pe3yJbTaT Mnpoluecca
TpyAa, NpoH3BoacTBa. HanomHuM, YTO BO3HHK-
HOBeHHe pona YenoBeka, MEpPBLIM H3yYeHHHIM
NpeJICTaBHTENIEM KOTOPOro Mbl CUHTanH Yeso-
Beka ymedioro (H. habilis), BbyienseTcs HMeH-
HO MO NPH3HaKy TPYHOOBOH HesiresbHOCTH. He
NPOCTO HMCMOJIb30BaHHE MalKH, KaMHA, KOCTH
KaK opy/iusl (Takoe UCMOJIb30BaHHE MPEIMETOB
XapaKkTepHO M JIsi COBPEMEHHbIX 00E€3bsiH H,
KOHEYHO, ObIIO IIHPOKO PacnpoCTPaHEHO cpe-
[ aBCTPAJIONHTEKOB), HO HMEHHO NpPOU3BO0-
CMBO pas3auuHblx Opyoull — 80m Zpars,
omoensouan Yeroeexka Om 4eno08eKono-
0obrelx npedkoe. Bee panbHelilnee pa3BHTHE
YesloBEKa CBfA3aHO C COBEPLIEHCTBOBaHHEM
npouecca NPOH3BOACTBA, B KOHLIE KOHIOB MpPH-
Bexiero YesnoBeka K BJIACTH Hal NPHPOJIOH.

Kynbtypnas ssomoumsi. [lo ckeneTHbIM
OCTaHKaM MOXHO BOCCO3[aThb BHELUHHI OBJHK
H CPaBHMTb MeXIy cOOOH Jifofei, >XHBLIMX
30—20 Teic. neT Hazan, 10—>5 ThIC. NET Ha-
3an, 00 ser Ha3aj, W COBPEMEHHBIX JIIOACH.
CyuieCTBEHHBIX Pa3jiMyHii B CTPOEHHH Teja
MEXTy 3THMH FPYNMamH Jiofe#i HeT. B 1o e
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BpeMsi O6b1J10 Obl HAUBHBIM CYHTATh, YTO PA3JiH-
yHil HeT BooO1le. Pa3nnyus ects, 4 OHH OTHO-
CHATCS K TaKOBbIM B Kysibtype. COBpeMeHHBIf
YeJIOBEK 3HAET O CBONCTBaX OKPY>KAKLLETO ero
MHpa HeH3MepHMo GoJibilie, YEM €ro npapoiu-
TeJIH, OH CTaBHT H oOcCyxxnaeT npobJsemsl,
NpeacTaB/ieHHe O KOTOPLIX OTCYTCTBOBAJO Y
npensiayuinx nokonenuit. Cymma 3HaHuii H
TPAJMLIHI, HCMOJb3yeMbIX KaXKIbIM MOKOJIEHH-
€M, CKNaIblBaeTCsi U3 Pe3ynbTaTOB H300pere-
HMil, OTKPBITHI, NEPeXKUBaHHH JitofieH npeswl-
JAyLUHX MOKoneHHH. Bce 3HaHus nepenarorcs
CJIeayIOLHM MOKOJIEHHSIM HE aBTOMaTHYECKH, a
¢ nomouibio obyyernsi. Tak, nyrem «Hacieno-
BaHUsi NPHOOPETEHHOr0» OCYLUECTBJISETCH CO-
yuaavrHoe passumue, 3aKOHOMEPHOCTU KO-
mopoco 0KA3bI8AIOMC COBEPULEHHO UMHbL-
MU, Hewerl 3aKoHomepHocmu buorozute-
CKOll 38onoyuL.

BOT TO/IbKO OCHOBHBIE 3Tarbl KyAbTYpHOH
sposouun Homo:

* ykpaiuenusi — 20 Teic. JieT Ha3ax

» konbe — 40 ThIC. JIeT Ha3ax;

* CKyJIbNITYpHblE H300parkeHHS JKEHLUH-
HBl, HacKajlbHble M HAKOCTHBIE DHCYHKH Ma-
MOHTOB, JIbBOB, TYpOB, HOCOPOroB — 35—32
THIC. JIET Ha3af;

* My3blKaJibHblli HHCTpyMeHT (dnefita)
— 25 ThIC. JIeT Ha3afq,

* NyK W cTpenbl — 18 Thic. JieT Hasax;

* pacuBeT HaCKaJIbHOI YKHBOIMM-
cH — 17— 15 TbiC. N1eT Ha3ap,

* MIMHSIHBIA KUpnud — 12 TeIC. J€T Ha-
3an;

* MIHHAHBI cocyll — 8 ThIC. JIET Has3ax;

+ Koneco-gHcK — 6,5 TeIC. JieT Ha3ap;

* TrOHYapHBIA Kpyr — 6 TbiC. NieT Hasal,

- nuKrorpadus — 5,5 ThiC. JieT Ha3ap;

» nanupyc — 4,7 TeIC. N€T Ha3ax,

* KOJIECO CO CMHUaMH — 3,D ThIC. JIeT Ha-
3an;

+ andaBHT ¢ MMacHHMH — 3,2 ThIC. JI€T
Ha3ajl

HecoMHeHHO, KynbTypHas 3BOJIIOLHSI BO3-
HHKJZ Ha OCHoBe OuoJiornyeckoil. Kakoe-To
3HauHTeNIbHOE BpeMsi 00a THNA 3BOJIIOLHH CO-
CyLLECTBOBAJH, OKa3biBasi BJIHAHHE Ha BCe
pa3BHTHe poma Homo. [lpn sTom BaMsHHE
OHOJIOTHYECKOH 3BOJIOUHH YMEHbillaNoCh, &
KyAIbTYpHO#H — yBesHuHBanoch. [lonpoOuuii
aHa/li3 3TOro MNpoLecca BHIXOOMT 32 PaMKu
Kypca 3BOJIIOLLHOHHOH TEOPHH.
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18.4. OnddepeHumaumna HYenoseka
pPa3yMHOro Ha pachbi

Bce coBpemeHHOe HeJIOBEYeCTBO MpPHHAL-
JIEXKHT K eIHHOMY noJuMophHOMY
BHLy — Homo sapiens. EauHcTBO yenopeye-
CTBa OCHOBAHO Ha OOLHOCTH MPOHCXOXIEHHS,
COLHAJIbHO- NCHXHYECKOrO Pa3BHTHS, Ha Heor-
PaHHYEHHOH CMOCOGHOCTH K CKPELIHBAHHIO
JIOfiel pa3NIMYHbLIX Pac, a TAKXKE Ha MpaKTHYye-
CKH OJIHHAKOBOM ypOoBHe 06111ero hH3HyeCcKoro
H YMCTBEHHOrO pa3BHTHA MpPEACTaBHTeJseH
BCEX pac.

Bun H. sapiens pacnajaercs Ha TpH
«BoJiblLIMe» pachl: aBCTPALiO-HErPOMAHYIO, €B-
porieouiHyl0 M MoHrosonaHyro (puc. 18.8).
Ascmpano-Heepoudnas (HerpoupHasi) paca
XapaKTepPH3YeTCsi TEMHbIM L[BETOM KOXH, BOJI-
HHCTBIMH MJIH KYPYaBbIMH BOJIOCAMH, LUHPOKHM
M Majio BBICTYMAKOLHM HOCOM, MOMepPeYHbIM
PacroJioXkKeHHEM HO3/peil, TONCTLIMH Iy0aMH H
PALOM 4YepenHbiX npHaHakoB. Esponeoudnasn
(eBpa3uiickaf) — CBETJIOH WJIH CMYIJIOH KO-
Kell, NPSIMBIMH HJIH BOJIHHCTBIMH MSATKHMH BO-
JIOCZMH, XOPOLIHM Pa3BHTHEM BOJIOCSHOTO MNO-
KpOBa Ha JiHue My>Xu4HH (60posia H yCbl), Y3KHM
BLICTYNAKOLIMM HOCOM, TOHKHMH I'y6amMH H Tak-
e PSiIOM YepenHbiX NpH3HaKoB. Moreonoud-
Has  (a3MaTCKo-aMepHKaHCKasi) — CMYTJIOH
HAH CBETJION KOXKEH, MpAMBIMH, 4acTO >KecCT-
KHMH BOJIOCZMH, CpEAHEH LUHPDHHOH HOCa H
ry6, YMIOIEHHOCTBIO JIHLUA, CHIBLHBIM BBICTY-
MaHHeM CKYJ, CPABHHTEJBHO KPYMHbIMH pas-
MepaMM JIMLA, 3aMETHbIM Pa3BHTHEM SMHKaH-
Tyca (KTPeTbero Beka»).

OTH TPH IJIaBHBIE packl Pa3/HYalOTCH H
pacnpocTpaHenueM. Jlo 3MNoxH eBponelickoi
KOJIOHM3ALMH  aBCTPallo-HErpOMAHast — paca
6b1a pacnpocTpaneHa B Crapom CBeTe K rory
oT Tponuka Paka; eBponeounuass — B EBpo-
ne, Cepeproii Appuke, Ilepenneit Asuu u Ce-
BEPHOH Hunun; MOHTOMOHJHAA — B
[Oro-Bocroynoii, Cesephoii, Llentpanshoit H
Boctouno#t Aszuu, Cesepuoit u [Oxnoi Ame-
PHKe.

Mexay 3THMH OONBLIMMM pacaMH, Kax-
IIasi U3 KOTOPBIX COCTOMT H3 HECKOJIbKHX MEeHb-
LIKX, CYLIECTBYIOT NepexonHbie pachl (CM. pHC.
18.6).

Joka3atenbcTBa eauHcTBa pac. Heco-
MHEHHO, BCe OCHOBHHIE «YEJIOBEYECKHe» MpH-
3HaKH OblTH NpHOOpeTeHbl HAlIHMH MPeaKaMH
IO PacXoXIeHHsi BHIa Ha OTHeJibHble DAachl.

Paznuunst MeXIy pacamy KacaloTcsi JiHilb BTO-
POCTENEHHBIX MPH3HAKOB, OOBIYHO CBS3aHHLIX
C YaCTHBIMH MPHCNOCOOJIEHHAMH K KOHKDET-
HbIM YCJIOBHSIM CYLIECTBOBaHHMSA (HEKOTOpLIE
NpUMepbl TaKHX MPH3HAKOB nojipobHee pac-
cmatpuBalotes jganee). Ilo macce »xe mo3ra
Pa3NMYKA MeXIy OTAeNbHBIMH TepPpPHTOpHAlb-
HLIMH TPyNNaMH OKa3blBAKOTCH OGONbIIHMH,
YeM MeXIy pa3HbIMH GOJbLIMMH pacamH (TakK,
HanpHMep, CPejHAs Macca MO3ra PYCCKHX H
ykpaukueB 1391 r, a 6ypsitoB — 1508 r).

JlononHUTeILHBIMH JMOKAa3aTebCTBaMHU
e/IMHCTBA YEJIOBEYECTBA CIYXKaT, Hanpumep,
JIOKanu3auusi y npeicCTaBHTeJieH BCeX pac
KOXXHBIX Y30POB THNa HYyr Ha BTOPOM nanbue (y
yeJIoBeKOOOpa3HbIX 06€3bsiH — Ha  [MSITOM),
ONIMHAKOBLINl XapaKTep PpacroJIOXEHHA BOJIOC
Ha roJoBe M Jp.

PaccmoTpuM HeKoTopble ananTHBHbIE pa-
COBble€ MpH3HaKH. TeMHLIii LIBET KOXH OKa3bl-
Baercs npucnocobneHHeM K cojiHeyHoMmy o6-
JIYYEHHIO; TEMHas KOXXa MEHee MOBpeXNdeTcs
JIyYaMH COJIHUA, TaK KaK CJIOH MeJlaHMHa npe-
MATCTBYET MPOHHKHOBEHHIO YJbTpadHoeTo-
BbIX Jiy4yell B MNIyOb KOXH H NpPENOXpaHsieT ee
or oxoroB. [logobHas 3aliHTHas OKpacka co-
npoBoXaaercsi obuieil 6osiee COBEpLIEHHOM
CnocoGHOCTBIO K TepMoperyJisitii (0co6eHHO
nocje neperpeBa) TeMHOKOXHX pac. Kypua-
Bble BOJIOCH Ha MOJIOBE HErpa co3zalT Kak 6bl
TUIOTHYIO BOHJIOYHYIO ILAMNKY, HANEIKHO 3aLLH-
LUIOLLYIO TOJIOBY OT NajisilyX Jiydeii conHua (B
BOJIOCaX HerpoB OoJibille BO3AYXOHOCHBIX MO-
JIOCTEH, 4eM B BOJIOCAX MOHIOJIOHOB, YTO €lle
Gosiee  yBeJIHYHBAET  TePMOH3OJISILIHOHHbLIE
CBOMCTBa BOJIOC). XapaKTepHyIO [JIsi TPOMHye-
CKHX pac BBITSHYTYIO, BBICOKYIO (popMy Yepena
TaKKe, BHIHMO, CJIElyeT PaccMaTpHBaTh Kak
cBoeoOpasHoe npHcnocobJieHHe, MNpensATcT-
ByIOLLEE MeperpeBaHHio royioBbl. OyeHp Kpyn-
HbIE pa3Mepbl HOCOBOH MOJNOCTH (XapaKTepHbIe
JU151 HEKOTOPBIX €BPOMNEOHIHLIX Pac), BO3MOX-
HO, B MPOLLIOM H B CBO€M BO3HHKHOBEHHH
6blIH CBA32HBI ¢ HeOOXOMMMOCTBLIO CO3[aHHs
cBoeoOpa3Hoil «HarpeBalolleH Kamepbl» s
XOJIOAHOrO Bo3ayxa (KpynHble HOCHI XapaKTep-
Hbl JUISi KOpeHHbIX >XuTesieli KaBkaza H UeH-
TPaJIbHOa3HaTCKUX Haropuit). OTi0XeHHEe »KH-
pOBOH KJeTYaTKH Ha JIHUE Y JIeTeH MOHIrOJIOH-
JIOB MOIJIO B MpOLUJIOM HMeTb MPHCMOCOOH-
TeJIbHOE 3HauYeHHe Kak ajanTtauHsi NpoTHB 06-
MEpP32HHSI B YCJIOBHAIX XOJIOIHBIX KOHTHHEH-
TajbHbIX 3HM. Y30CTh Ia3HOH LUEeJH, CKIanKa
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EVIDIUTUdITH

Puc. 18.8. Cxema B3aMMOOTHOLLEHHS! COBpEMEHHLIX pac yesioBeka (no f.51. Porukckomy u M.I', Jlesuny,

1978)

B€Ka — 3MHKAHTYC, XapaKTEepPHbIE A MOHIO-
JIOHIOB, TAKXKE MOTYT HMETb MPHCNOCOOHTEIb-
HBIH XapaKTep Kak 0COOeHHOCTH, MOMOTarlIHe
NpeJOXPaHATh a3 OT BeTPa, MbLIH, OTPAXKEH-
HOr0 OT CHEroB COJIHEYHOIO CBETa.

BeposiTHO, MHOrHE H3 aJanTHBHBIX MpH-
3HaKOB MOIVIH BO3HHKATb B Pa3HBIX NONYJALH-
5iX YeJIOBEKa NapayiesibHO H MO3TOMY HE MOTYT
6LITb [IOKA3aTELCTBAMH TECHOrO POJCTBA Ta-
kux nomynsiuui. HesaBucumo npuobpenu He-
KOTOpbI€ BHELUHE CXOAHLIE YePTbl MEJaHe3HH-
1Bl M Herpou/bl, OyilIMeHb! H MOHTOJIOMAbI, HE-
33BHCHMO BO3HHKal B pa3HblX yacTsx Ofikyme-
Hbl MPH3HAK HEBBICOKOrO pOCTa (KapJHKO-
BOCTb), XapaKTepHBIi /1151 MHOTHX MJIEMEH, Mo-
NapiMx MOA MOJIOr TPOMMYECKOro Jieca (Ha-
npumep, nurmMeH AGpHKH H KapJIMKOBbLIE MJie-
mena HoBo#i ['sHHeH).
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Uctopus dopmuposanusa pac. Cymsa no
HCKOMNaeMbIM HaXOJIKaM H ocobeHHOCTsAM OHO-
XHMAYECKOro COCTaBa KPOBH M JIDYTHM NpPH3Ha-
KaM, HerpoMiHasi H eBpOMNeOoHOHasi packl He-
CKOJILKO OJilxke Apyr K IPYry H, BEpOSITHO,
MMEIT OfWH OOLMH KopeHb. OONHK TaKHX
«Herpo-eBponeouoB» 6JIM30K K TAKOBOMY CO-
BPEMEHHBIX ABCTPANHHCKHX abopHreHoB —
Jilofie# cO CBETJION M CMYIJIOH KOXKEH, 4acTHy-
HO eBPOMeOHAHBIMH, YACTHYHO HerpoHAHBIMH
yepramu JiMua. PasneneHne yesoBeyecTBa Ha
MOHTOJIOM[IHYI0 H eBpPOMNEOHIHO-HErPOHAHYO
pachl npou3ouwio paubiie. Hanomuum, uto
KOHLIEMLHS LIHPOKOro MOHOLEHTPH3Ma JIONyC-
KaeT BO3MOXKHOCTbL OOBEeIMHeHHSI H CMelleHHs
pacnpoctpansiBiunxcs M3 Bocrounoro Cpenu-
semHoMopbsi M Ilepenneit A3un mporpeccHB-
HbIX (POPM HEOZHTPOMOB C AOCANHEHCHBIMM




EBponeousl

MoHrosoHakl

Puc. 18.9. PoncTBeHHble B3aHMOOTHOLLUEHHS! (1O BAHHBIM MOJIEKYJISPHOH (PUIOreHHH) HEKOTOPLIX MOMyJisi-

LM YeJIoBEKa:

I — HeHubl, 2 — XanTel; 3 — TeneHretbl; 4 — 3BEHKH, § — sKyThl; 6 — 3cKHMOChl; 7 — HuUBXH; & — KopeAusr,
9 — pretHaMust; [0 — TyBuHubi; |1 — Gypstel, [2 — wuprussl; I3 — pycckue; [4 — rpysumbl, [5 — HopBexXubl;
16 — manaracuiiupl; /7 — 3cuonsl (u3 B.A. LLlepemernesa u ap., 1983)

dopMamH (O TOr0 MOMEHTa CPaBHHMTEJIBLHO
M30JIHPOBAHHO H Ha MNPOTSXKEHHH O6O0JIbIIOro
YHE2 NOKONEHHH XKUBLLIHMH 1o Beel Orikyme-
He).

B nanbhefiluei HCTOpHH 3acesieHHst 3eMJTH
YenoBeyeCTBOM BaXKHBIM 3TanoM OBLIO Mpo-
HHKHOBEHHME MPENKOB COBPEMEHHLIX aBCTpa-
JIMHCKHX aGopHreHOB B ABCTpaHIO H NpeficTa-
BHTesIeli MOHrosiouaHol packl cHayana B Ce-
BepHyIo, a 3aTeM H B [Oxnyro Amepuky. Bee
3TH cobbiThsi npoucxonuian 40—30 Toic. seT
Ha3aJl H OTPAXKAT MOCTEIHHE 3Tanbl CTAHOB-
JIEHHSi YEeJIOBEKa COBPEMEHHOro THMa (pHc.
18.9). MuTepecHo, yTo pa3BHBABLINECS 3aTeM
B YCJIOBHSIX CP2BHHTEJIbHO OOJIbLIOH H30JAUHH
amMepHKaHCKHe TJIeMEHa YTPaTHJIM YacTb Xa-
paKTepHbIX MOHIOJIOMAHBIX 4ePT (CBHIETEBCT-
BO BTOPHYHOCTH pacOBLIX MPH3HAKOB M HX
CPaBHHTEJLHO GOJIbLIOH H3MEHYHBOCTH).

18.5. Bo3MOXHbie NYyTHU 3BOMIOLUHU
yenoBeka B Oyayuiem

Brilie nonpo6HO pacCMOTPEHBI 3JI@MEH-
TapHBIe 3BOJIIOUHOHHBIE (DAKTOPBI, NEHCTBYIO-

LIHe B NPHPOLE H SIBISIIOLUHECS NPHYHHOM H3-
MeHeHHst BHIOB (cM. u. 3). C 803HuKHOBEH L -
eM 4eno8eKka KaK COYUaAbHOZ20 cyuecmsa
buonoeuueckue ¢hakmopsl 3agoaoyuu No-
cmeneHHO ocaabastom ceoe Odelcmeue U
gedyujee 3Hadverue 8 passumuL 4eioseqe-
cmea npuobpemarom coyuanrvhsie Paxmo-
por. ONHAKO YesOBEK MO-MpeXHEMY OCTaeTCsi
CYLILECTBOM 2KHBLIM, MOABEP>KEHHbIM 3aKOHaM,
MEeHCTBYIOLMM B >KHBO# npupone. Bee passu-
THe 4eJIOBEYECKOro OpraHHIMa MIeT Mo 6HoJ0-
FHYECKHM 3aKOHaM. JlHTeNbHOCTh CYLEeCTBO-
BaHHA OTJIEILHOTO 4eJIOBeKa OrpaHHYyeHa
ONSiTb-TaKH OHOJIOTHYECKHMH 33KOHaMH: HaM
HALO €CThb, CNaTb H OTNPABJISATH APYrHe ecTecT-
BeHHble NOTPeOHOCTH, TNpHCYyLHE HaM KakK
NPEeNCTaBUTENISIM  K/Iacca  MJIEKOMHTAIOLHX.
HakoHel, npouecc pa3MHOXEHHsI Yy Jilonei
NpPOTEKaeT aHANOTHYHO 3TOMY NPOLECCY B XKH-
BOH MPHPOAE, MNOJHOCTbIO MOMYHHASICH BCEM
reHeTHYECKHM 3aKoHomepHocTaM. Mrak, acko,
YTO 4EJIOBEK KAaK MHAMBHJ OCTA€TCA BO BJIACTH
Guonoruyeckix 3akoHOB. (COBepLIEHHO HHOe
[€NI0 OKa3biBaeTCH B OTHOLUEHHHM JIEHCTBHS
3BOJIIOLMOHHBLIX  (DaKTOPOB B YEOBEYECKOM
obuiecTBe.
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Ecmecmeertoul ombop Kak OCHOBHast W
HanpapJsiolas CHia 3BOJIIOLHH >KHBOH MNpH-
ponbl ¢ BO3HHKHOBEHHEM obuiecTBa (c nepe-
XOJIOM MATEPHH Ha COLIHaJbHBIH YPOBEHb pas-
BHTHSI) pe3ko ocaabasem ceoe Oeticmeue W
nepecraeT OblTb BeIylLHM 3BOJIOLHOHHEIM
taktopom. OT60p OCT2ETCS B BHAE CHJIbI, CO-
XPaHsioLeH JOCTHTHYTYI0 K MOMEHTY BO3HHMK-
HoBeHHMsi YesioBeka pasymHoro OGHosiorHye-
CKYI0 OpraHH3auHIO, BbLIMOJHAA H3BECTHYIO
CTaOHJIH3HPYIOLLYIO posib. PaHHssi aGOpPTHB-
HOCTBb 3MroT (COCTaBAsieT 0KOJI0 25% OT Beex
3ayaTHii) ABJISIETCA Pe3ysbTaTOM €CTECTBEHHO-
ro orbopa. Jlpyrum SipKiM npHMepom JeicT-
BHSI CTaOHJIH3HpYIOLLEro OTGOPA B MOMyJISLHSX
JIOfiell CITyXKHT 3aMeTHO GOJibiliasi BbDKHBae-
MOCTL JIET€H, Macca KOTopbiXx O/nH3Ka K cpefi-
Hell BeJIMuMHe.

Mymayuonroui npoyecc — eIHHCTBEH-
HBIH 9BOJIFOLHOHHBIN (DAKTOP, KOTOPbI# coxpa-
HAem npescHee 3HaveHle B YeJOBEUEeCKOM
obuecree. HanoMmuum, 4T0 B cpenHeM Goib-
LWIMHCTBO MYyTaUMH BO3HHKA€T C YacTOTOMH
1:100 000—1:1 000 000 ramer. [lpumepro
oznHH yenoBek H3 40 000 HeceT BHOBbL BO3HHK-
LIYI0 MyTauHIO anbOMHH3MA; C TaKoii xe (HiH
OYeHb GJIH3KOH) YacTOTOH BO3HHKAET MyTallUsi
reMOHIHH H T. i, BHOBb BO3HHKaIOLIHE MYTa-
LHH MOCTOAHHO MEHSIOT INeHOTHIHYECKHH CO-
CTaB HaceJIeHHsi OTHEJbHBIX paioHOB, obora-
11851 ero HOBbIMH MpH3Hakamu. [laBnenne my-
TalLHOHHOrO Mpouecca, Kak H3BeCTHO, HE HME-
eT onpenesieHHOro Hanpasieuusi. B ycnoBusx
yesioBeyecKoro o61iecTBa BHOBb BO3HHKAIO-
L{H€ MYTauUHH H reHeTHYeCKasi KOMOHHATOPHKA
BeAYyT K MOCTOAHHOMY MOMIEeP>KHBAHHIO YHH-
KaJbHOCTH KaXI0ro HHAMBHIA.

YHCN0 HENOBTOPHMBIX KOMOHHALMI B re-
HOMe 4YeJIOBEKa MPEeBOCXOAMT OOLLLyl0 YHCIEH-
HOCTb Jilofiefl, KOTOpble KOraa-iubo >KHJH H
OymyT >xHTb Ha naaneTe. CouHanbHbIE Xe Mpo-
LIeCChl BE/IyT K YBEJHYEHHIO BO3MOXKHOCTH 60-
JI€e MOJIHOrO PacKpHITHS 3TOH HHAMBHIYANbBHO-
cti. B nocsiestne necaTHIETHS TEMN CMIOHTaH-
HOrO MYTal{HOHHOIO MpoLeCcca B psfie paiioHOB
Halledl MJaHeTbl MOXET HEeCKOJBLKO TMOBbI-
LIaThCSt 33 CYET JIOKANIbHOTO 3arpsis3HeHusi 6Ho-
cepbl  CHIBLHOACHCTBYIOIUMMH XHMHYECKHMH
BeleCTBaMH HJIH pafHalmeit.

CosnaBasi 1 nopep>xuBasi pa3HooGpasue
ocobel, MyTauHH B TO e BpeMfl SBJISIOTCH
KpaHHe OMnacHbIMH B YCJIOBHSIX ochabseHus
NEHCTBHSI €CTECTBEHHOrO 0Tbopa, yBeJIHUHBAA
reHeTHYECKHH rpy3 B nonyasiuusx. Poxxaenne
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HEMOJIHOUEHHBIX JieTelt, obfuee CHUXeHHe
JKH3HECNOCOOHOCTH 0Co6ef, HECyluHX Bpes-
Hble (BIMJIOTh [0 MOJYJIETaNBHBIX) reHbl,— BCe
3TO pealjibHble OMaCHOCTH Ha COBPEMEHHOM
3Tane pa3BHTHS OOLLECTBa.

H3onrayua Kak 5BOMOLHOHHBIH (akTop
€Lie HeJlaBHO HMrpasia 3ameTHyw ponb. C pas-
BHTHEM CPEJICTB MaCCOBOI0 MepeMeLUEHHUS JItO-
JIeH Ha NJIaHeTe OCTAeTCH BCe MEHBIUE NeHeTH-
YECKH H30JIMPOBAHHBIX rpynn Hacesienus. Ha-
pylleHHe H30JISILHOHHLIX 6apbepoB HMeeT
Gosibilioe 3HayeHHe Ast oboraieHHs reHooH-
Ila BCEro yeJsjioBeyectBa. B nanbHefillem 3TH
NpoueccH HeH36eXxHO OynyT nNpHOOpeTaTh BCe
OoJibiliee 3HaUEHHE.

MHorma npH HapyileHHH H3OJIHPYIOLIHX
GapbepoB HabilonalTCs BCMLILKH (opMoo6-
pasoBaius (HanpHmep, B OKeaHHH B pe3yJib-
TaTe BCTPEYH €BPOMNEOHIOB H MOHTOJIOHLOB, Ha
['aBaitsix, B IOxHo# n LlentpanbHoii AMepuke,
(POPMHPOBaHHE COBPEMEHHOIO CMELUaHHOro
Hacenerusi CHOMPH H T. 1.).

[locnenuuii M3 35€MEHTAPHLIX IBOJIHOLH-
OHHbIX  (DaKTOPOB — BOAHLL  HUCAEHHO-
cmil — €€ B CPaBHHTEJIbHO HeJaBHEM Mpo-
LIJIOM Hrpaji 3aMeTHYIO poJib B Pa3BHTHH YeJio-
BeyecTBa. HanomHHM, YTO BO Bpemsi anuaemuit
XOJIEPbI H YyMbl BCErO JIHilb HECKOJLKO COTEH
JieT Ha3al HacesleHHe EBponbl COKpallanock B
necsitki (!) pa3. Takoe cokpauieHHe MOIIO
ObLITE OCHOBOH I pAga CAyyalHblX, HeHa-
NPaBleHHbIX H3MeHeHHi reHodOHIA Hacene-
HHSI OTAEJIbHLIX palonoB. HuiHe yHcieHROCTB
YEJIOBEYECTBA HE MOABEPXKEHZ TaKHM PE3KHM
Konebanusim. [1o3TOMy BAHSIHHE BOJH YHCHIEH-
HOCTH KaK 3BOJIIOLHOHHOTO (hakropa MOXKeT
CKa3blBaTbCs JIMILb B OYE€Hb OrPaHHYEHHBIX JIO-
KaJbHLIX YCJOBHSIX.

HrakK, KpaTkoe paccMOTpeHHE BO3MOXKHO-
ro JEHCTBHSI 3JIEMEHTAPHBLIX OGHOJIOTHYECKHX
3BOJIOLLHOHHBLIX (PAKTOPOB B COBPEMEHHOM 06-
LIeCTBE MOKA3bIBaET, YTO HEH3MEHHBLIM, BHIH-
MO, OCTaJioCh JIHLUbL JABJI€HHE MYTALHOHHOrO
npouecca. JlaBnenne ecrecTBeHHOrO OTGOPA,
BOJIH YHCJIEHHOCTH H M3OJSILIHH Pe3KO COKpa-
waerca. B cBA3H ¢ 3THM He NPHXOMUTCS OXKH-
[aTb KaKoro-iH6o CyuieCTBEHHOTO H3MEHEHHS
6HosiorHyeckoro OG6JIHKA YEJIOBEKA, CJIOMHE-
werocs yxke y HeoantponoB (puc. 18.10). Te-
Kyujue 8 uenoseuecmee npoyeccol 8e0ym K
YCUNEHUIO KOALEKMUBHO20 pa3yma (Cnoco-
608 HaKOMJIEHHSsI, XPaHEHHS, nepeayl HHdop-
MaLHH, OBNAJICHHIO Bee BoJiee LIHPOKHM ClieK-



TPOM YCJIOBHI cpefibl H T. [1.), @ He K npeumy-
WeCBeHHOMY PASMHONCEHUIO OMOCNbHOLX
eeHuanrvhblx auyHocmell. Bypyuiee yenose-
yecTBa ONnpenesisieTcss He CroCOOHOCTAMH OT-
NEeNbHBIX F€HHEB, @ KOJJIEKTHBHBIM pPasyMoM
BCEX YJIeHOB OOLlECTBA.

YeJI0BEK KaK BHI BO3HHK B YCJIOBHAX YHC-
Toit atMocepbl, MHHEPaTH30BaHHOH JiHIlIb €C-
TECTBEHHHIMH COEIMHEHHSIMH NPECHOH BOAM H
T. A. I'nobanbHble H3MEHEHHsT HEKOTOPLIX, Ha
MEepPBbIi B3MIsL HECYLECTBEHHBIX, KOMIOHEH-
TOB cpelbl B COBpeMeHHOH GHocepe MoryTt
O0Ka3aTbCsi OCHOBOH BO3HHKHOBEHHSI COBEp-
LIEHHO HeXeJaTeJIbHbIX OHOJOrHYeCKHX [o-
CJIeZICTBHH, JIMKBHAALUHS KOTOPBIX NPEACTaBHT
3HAYHTENIbHbIE TPYAHOCTH 1A OOLIecTBa.

OnuH M3 NPHMEPOB — YPE3BbIYANHO 1LH-
POKOE pacnpocTpaHeHHe B MOCAEHHE NECHTH-
JIETHsi BO BCEM MHpE aJJIeprHyecKHX H acTMma-
THYEeCKHX 3260JIeBaHHH.

BonesnenHasi peakisi opranu3ma (00biy-
HO KOXXHBIX MOKPOBOB M CJIM3HCTBLIX 000J104€K),
Ha BO3IEHCTBHE BHELUHEH Cpelbl CTaHOBHTCS
noxcTHHe GonesHbio Beka. Bee 3To — peak-
LS OpPraHHU3Ma 4YeJioBeKa Ha He anpoOHPOBaH-
HBIE B XO[€ 3BOJIIOLHH YC/IOBHS (NOBbILIEHHO®
conep)kaHue B atMocepe npexiae oTCyTCTBO-
BaBLIMX XUMHYECKHX BeLUECTB H HX COEHHe-
HMi1, HeOObIYHbIE MPHMECH B MHTHLEBOH BOIE,
HCMOJIb30OBAaHHE B OBITY MHOXECTBZ CHHTETH-
YeCKHMX MNpenaparoB H T. M.). PeiieHHe TakHxX
npo6aeM JIeXKHT, KOHEYHO, B C(hepe MemuLH-
HBI, OXPaHbl OKpyXKaloLuel cpeiibl, Ho oHO Oy-
[eT HenoJiHbIM 0e3 ydyeTa MoJIOXKEeHHH 3BOJIK0-
LHOHHOTO Y4YEHHSI.

Jsonoyus uenroeeka Kaxk buoroeuue-
CKO20 8u0a MmecHee, Yem 3MmO KAXemcs Ha
nepeviii 832150, CBA3AHA ¢ 380A0LUELl MHO-
secmea B6u008 HCUBOIMHGIX, PACMEHUL U
MuKpoopearuzmos. B faHHOM Cyyae HMeeT-
cs B BHIY HE MPOCTaf 3aBHCHMOCTb YEJIOBEKa
OT MUILEBLIX MPOXYKTOB €CTeCTBEHHOrO MPOKC-
XOXJIEHHs, @ HEMOCPENCTBEHHasi CBSA3b C IPY-
rHMH OpraHHamMamH, OOHTaIOLUHMH BHYTPH Ha-
1ero Tesia, Ha NOBEPXHOCTH KOXKH, BO BIbIXae-
moMm Bo3myxe M ap. O6BIYHO 3TH MHKpoopra-
HHM3MbI Ge3BpefiHbl, TaK KaK Ha MNPOTSKEHHH
COMpsHKeHHOH 3BOJIIOLMH BCe OHH KOa4aNnTHPO-
BaHbl IPyr C Jpyrom H ¢ yejaoBekoMm. MHorue
M3 MHKPOOPraHH3MOB, HaCeJsOIMX Haile
T€J10,— HbIHE  HEOOXO[HMble  KOMMOHEHThbI
Toro cBoeo6pazHoro 6HoOLeHO3a, KOTOPHIM 5iB-
JSeTcs TeNo uenoBeKa (KHiueyHas (uiopa u

P u c. 18.10. IinorerHyecKuil 06JHK «yenoBeka Oy-
LYLIEr0», CKOHCTPYHPOBaHHLIH HCXOAs M3 MPeAnono-
JKEHHS! O HE3aBEPIUEHHOH MOpP(OJIOrHYECKOH 3BOJI0-
uuu yenoseka (no ATl Bruictposy, 1957)

tdhayHa, MOJOYHO-KHC/bE OaKTepHH, HEKOTO-
pbie IPOXOKH H MHOTHE JIDyTHe BH/Ibl MHKPOOP-
raHu3MOoB).

CyuiecTByloT M natoreHHpie (6ose3He-
TBOPHblE) MHKPOOPraHH3Mbl, BbI3bIBAIOLUHE
KaK CPaBHHTEJbHO JIETKHe (HanpHMep, rPHNn),
TaK H TspKeJbie HHEKUHOHHDbIe 3a00neBaHHs
(uyma, xonepa, Tu, MansipHs U Ap.), KOTOpbie
TOXKE SBJSIOTCS HALUHMH HEMPEMEHHbIMH 3BO-
JIOUHMOHHBIMH nonyTyHkaMH. CTaHOBHTCH sic-
HBIM, uYTO Mup OYyoywezso — 3mo MUp
ynpasasemix, a He ucmpebrerrolx uHpeK-
yui: YEJOBEK CMOr TMOJIHOCTbIO HCTPEOHTB
ocry, HO «OCBOOOAMBLUEECS» MECTO 3aHHMaeT
GoJiee rpo3Hblil BHpYyC 00e3bsiHbeH OcChbl, MO-
CKOJIbKY Y HaC HeT 3BOJIIOUHOHHO BbIpaboTaH-
HOFO MMMYHHTETa K HEMY.

18.6. Kputuka couman-gapeMHM3Ma
M pacusmMa

[MpakTHYeCKH cpa3y e [ocje pacnpo-
CTpaHeHHs! JlapBHHH3Ma BO BTOpPOH MOJIOBHHE
XIX B. CTanu pesnatbCsi MOMBITKH MepeHecTH
3aKOHOMEPHOCTH, BcKpbiTbie Y. JlapBuHoM B
>XMBOI! MPHPOJIE, HA XKH3HB YEJIOBEYeCKoro 06-
utectsa. Hekoropeie ctanu IONyCKaTk, YTO H B
yenoBeyeckom obwectse 6opbba 3a cylect-
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BOBAaHHE SBJIAETCH [BHXKYLLEH CHJIOH pa3BM-
THs. [TepBbiM TakuM yueHbiM Ob1 I'. CreHcep,
aHrnvickul ¢unocod cepearusl XIX B. C T0Y-
Ky 3peHusCneHcepa, KOHKYpeHiHst B KanuTa-
JIKCTHYECKOM OOLLEeCTBe SBJISIETCH MPSIMBIM
dHaNoroM KOHKypeHLHH B MHpe XUBOro, U Cy-
LEeCTBOBaHHe  OeAHbIX,  IKCIJIyaTUPYyeMbIX
TPYNN HacejeHHsi HeM36eXKHO, UMEHHO OHO M
onpenenseT o6wHA nporpecc o6LECTBRa.

OTH B3MNsAMbL, HOCALIME Ha3BaHHE cOyL-
an-0apsurU3MA UAL COLUANbHO20 Oapel-
Hu3MQ, Pa3BUBAIOTCSH BIJIOTh JI0 HACTOSILIErO
BpEMEHH HEKOTOPbIMM AHLNMHCKUMM, aMepH-
KaHCKMMH, HEMeuKUMH U (PpaHLy3CKHMH CO-
udonoramu. Mcenenys »Ku3Hb mepBOGBITHBIX
OOLUECTB, OHH CTApPaIOTCsi HAKMTH NOATBEPXKIE -
HHE OUON02U3AMOPCKOMY UCTOAKOBAHLLIO
coyuanvrbix 3akoHomepHocmeil. lpu aTom
COUMaNbHbie KOHQJIMKTBI pacCMaTpHBaloTCs
KaK «eCTeCTBEHHbIE», «BeyHble», BO3BOAMTCH
B a0CONIOT AHTarOHH3M COLMAJbHBIX OTHOLLE-
HHH, KpalHWe BapHaHThl COLMa/-NapBMHU3MA
CNIY>KaT JUis 0OO0CHOBAHMSI MOCMOACTBA JIMTHI.

Coyuan-dapsuruam 6 ocHose ceoei; aH-
MUHAYYeH: HeAb3sL nepeHocumb 3aKOHO-
meprocmu, delicmsyrouyue Ha OOHOM Ypoa-
He OpeaHu3ayuu mamepuu, Ha Opyaue
YpOoBHL: 3TO BCe PABHO, 4TO OOBSICHATL BO3-
HUKHOBEeHHE KaKoro-1u6o npucnocobeHus
(Hanpumep, COBEPLUEHHOr0 OpraHa 3peHus
WJIK y30pa Ha Kpbuie 6a60YKH) XUMHYECKUMH
B3aMMOOTHOLUIEHHSIMH MOJIEKYJl, COCTaBJISAIO-
LMX OTHEeNbHbIe KIETKH ria3a WK Kpblia.

B coBpemMeHHOM BapuaHTe COUMAl-HapBU-
HU3M MpeJiCKa3biBAeT, HanpUMep, BLIPOXKIEHHe
HapOIIOB Pa3BHTbIX CTPaH B CUJY TOIO, YTO TaM
COKpALLEHa POXKIAEMOCTD 10 CPABHEHHUIO C Ma-
JIOpPa3BHTLIMH CTPaHaMH. A 3TO, B CBOIO OYe-

pellb, MOXET CJTY>KHTb «ONpaBIaHueM>» MoJIu-
THKHM HEOKOJIOHMANH3Ma M PacOBOrO HACHJIHS.

[TpoM3BOHEIM COLMAN-LAPBUHH3MA ABJIS-
eTCsl Pacu3Mm — QHIMUHAYYHASL KOHYenyus,
ymeepacoarowan Guaudeckyro u ncuxuye-
CKYtO HEenOAHOYEHHOCTb pPA3AUYHLIX pac,
pasjiefleHHe pac Ha BBICILUHE» U HHW3LIKE» U
ONATL-TaKH ONPABALIBAIOLIAA COLMANLHYIO He-
CrpaBeJUIMBOCTb HEKMMH BHYTPEHHHMU GHOJIO-
rMYeCKMMH 3aKoHamu. OCHOBBI pacu3Ma Kpo-
I0TCH ewle B paboBianenbieckoM obuectse. B
Cpe/lHie BeKa pacH3M onpabibiBan 6Gecueno-
BEYHYIO 3KCIUyaTauuio appukaHiueB, WHOEH-
ueB AmepukH, psiga HaporoB FOxuo# Asuu. B
XX B. pacH3Mm MBILIHO pacuBe B (haulCcTCKOM
I'epmauuy, rae cBeTOBONOCHE W roJy6orna-
3ble apuAubl  CYMTANHCL MPEACTABUTENAMU
BHICLIEH, HOPAMYeCKO#H, pachli H ye Mo3TOMy
MMEJIH «MPaBO>» HA MOAABJEHHE U YHHYTOXKe-
HHe NpeJCTaBUTeNeH BCex JPyrux pac.

[lonbITKM [10Ka3aTb C MOMOLIBIO TECTOB
YMCTBEHHbIe CrocOOHOCTH, NCHXHYECKYK) He-
PaBHOLEHHOCTh Pa3NMYHbIX pac OKa3aJiuCh
Ge3ycrneLHbIMU: pasAuYLA, BbI36AHHbIE NpL-
HAOAEHCHOCTIIBIO UCCACOYEMBIX K DASALYLHbIM
COYUANbHbIM 2pynnam, G MaK#e C6A3AH-~
Hble € ycaosusmu socnumanusn, obpasosa-
Hus, mpyoa u bvlma, HAMHO20 NpPesocxodu-
AU pacossie pasAuyua.

CyuiecTBoBaHUe Ke (DU3MYECKHX pa3niy-
YHH MEXXIy NPeJICTABUTENAMU Pa3HbIX pac HU B
KOEH Mepe He MOXET CJYXKHTb OCHOBaHHeM
IV BO3HECEHHsi OIHHMX Ppac H TMpHHIDKEHUs:
npyrvx. B pacosom mrozoobpasuu uenrose-
4eCmsa  3QKAIOYAEMCA  3aMe4aImesbHOe
360104 UOHHOE Hacaedue, Komopoe obec-
newusaem MmHo20006pasue  npucnocobu-
meabHbLx 603MONCHOCTME Yeroseka pasym-
HO20.

BosHukrnoserue mpydosol OesmensHOCMU, Npou3soocmea
opyduil mpyoda ABUNOC, KAYECTNBEHHbIM CKAYKOM, NOBOPOTILHbIM
MOMeHmom om ucmopuu buonroeuyeckol (gurocenesa) K ucmo-

puLL COYUANbHOL.

Csoeobpasue 3soroyuu poda Homo cocmoum e mom, 4mo
buon0zuECKUE IBONIOYLOHHbIE PAKITIOPBL NOCTNENEHHO TMEPAIOM
c60e 6edyuyee 3rHaverue, ycmynas coyuarereim paxmopam. Bos-
HUKWLL 8 npoyecce 360AI04UL KAK 4ACIMb HUBOMHO20 mupa Ye-
N06€K pasymHolll 6 pesysvimame ObWeCcmBeHHO-UCMOPULecKO20
passumus HAcmoAbKO Bb6l0EAUACR U3 npupolsl, 4mo npuobpen
saacmo HaO Heil. Hackonvko pasymuo u 0aroHoB8UOHO cymeen OH
LCnOAb308aTTIL AMY BAGCTL — B0NPOC OYOYuwezo.
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JIABA 1 9

NMpo6nemsbl 3BOMIIOLIUN IKOCUCTEM

Kak yxe 6bmi0 paccMoTpeHo (cm. 4. 3),
NepPBHYHO MPOLECC 3BONIOLHH MPOHCXOAMT Ha
MHMKPO3BOJIIOIIHOHHOM YpOBHe —— TaM, [Jie Cy-
LECTBYIOT  3JIeMEHTAapHble  SBOJIOLIMOHHbIE
€IMHHIbl (MOMyNAiMK) U NeHCTBYIOT BCE 3BO-
JIOLHOHHBIE (DAKTOPLI HA 3M€eMEeHTAPHLIH 3BO-
JIOIMOHHBIN Matepuan (cm. . 8, 9). Onnako
ICHO, YTO Monynsitky (M BHIBI B LLEJIOM) pas-
BMBAIOTCA BCErga B OKPY»KE€HHMH IPYrMX BHIOB,
B TECHOM B3aHMOLEHCTBHH C HHUMH, T. €. B KO-
cucremax. [losTOMy 3KOCHCTEMHBIH ypPOBEHB
OKAa3bIBAeTCH OIHMM U3 OCHOBHBIX YPOBHE#H Op-
raHU3auMK XXu3HU Ha 3emne (cM. m. 4).

Jlns 6onee rnyGOKOro NMoHUMaHus O6LueH
KapPTHHbI BCErO MpPOLECca 3BOJIOLMH OKa3hiBa-
€TCS BaXKHBIM BBISICHUTB: KaKkue e ocoberi-
HOCMU 380AIOYLUL NPORABASIOMCS HA YpPOBHE
aKocucmem? 3aMeTHM, YTO eCTb WCCJeOBa-
TesU, CYUTAIOLHE, YTO FOBOPUTE 06 SBOJIIOLMH
3KOCHCTEM BOOOLLE HEBO3MOXKHO, MOCKOJIBKY
9KOCHCTEMb! He Pa3MHOXAIOTCH M He CKpeulM-
BatoTcsi. OIIHAKO 5TO MOXET JIMILUbL O3HAYATh,
YTO 33KOHBI 3BOJIOLUMH KOCHCTEM OTAHYAIOTCS
OT 3aKOHOB 3BOJIIOLMH BHIOB W MNOMYJSLIHIM.

[1po6sieMbl 3BONIOLMHM 3KOCHCTEM Malo
pa3paboTaHbl, MOSTOMY HACTOSILUEE H3JIOXKE-
HHe MaTepuana rno 3BOJNIOLMH SKOCHCTEM HaO
paccMaTpUBaTh KAaK MEPBYIO MOMLITKYy 06006-
LUEHHSI MMEIOLUMXCS JaHHBIX H CYXKOEHMH, Yac-
TO MPOTHBOPEYUBBLIX.

19.1. Crpykrypa ¥ YCTONYMBOCTD
3KOCMCTEM

OcHOBHBIM MHTErpupyiolHM akTopoM B
JKM3HH GUOreoLeH03a (9KOCHCTEMBI) BbICTYNa-
0T nuuieBsle (MPOCTPAHCTBEHHO-3HEpreTHye-
CKHe) B3aMMOOTHOLLEHHS, BOZHHKAIOLUHE MeX-
Iy ero XUBBIMH KoMnoHeHTamu. OTciona cie-
IyeT, YTO ONpeeieHHasi CAONCHAA CIMPYKITY -
pa buozeoyeHo3a oKasvleaemcs Heobxoou-
MOL npednocviAKOL Oasi NOOOepHaHUA €20
YCMOL4UBOCTTIIL.

BuoreoueHo3bl MOTYT BKJIIOYATh B PasHbiX
6HOMaX NpeiCTaBHTeNIeH OT MHOTHX COTEeH [0

MHOIMX ThICSY BHJOB JKMBbIX OpraHM3MOB.
OnHo BpeMsi MpHHMMAnNoCch, YTO HauboJjee
XpYNKHMH M HEyCTOHYMBBIMH OKa3bIBaIOTCH
39KOCHCTEMDbI C HAMMEHBIUHM YHC/IOM COCTaB-
JISIOLUMX MX XKHMBBIX KOMIOHEHTOB, HarnpHMep
3KOCHCTEMbl APKTHYECKOM TYHIApPbI, 3KOCHCTe-
Mbl NYCTHIHU, BEICOKOTOPHI. DKOCHCTEMBI TPO-
MHYECKHKX JIeCOB, B KOTOPbIX MOTOKH BeLUeCTBa
W 3HEprMd MHOTOKPAaTHO Ay6GaHpYIOTCst (B HHUX
O4YeHb MHOrO BHJOB INPH CPABHHTEJBHO He-
60JIbIIOH YHUCNEHHOCTH MpeficTaBUTeNeH KaX-
JIOr0 U3 HUX), B LEJOM OKasblBaloTca 6Gonee
CTabU/IbHLIMH, BbUIEPXKHBAIOUIMMH  NOTEpIO
6OMBIIEr0 MPOLEHTA COCTABJAIOLUMX HX KOM-
MOHEHTOB 6e3 yuiepba st (PyHKUHOHHPOBA-
Husi Bced cucrembl. [lo Mmepe HakonneHus
(hakTOB 0OKa3anocCh, YTO €CH Neppasi NoJOBH-
Ha NMPUBEJEHHOrO Bbillle PACCYXKIEHHA Crpa-
BeJIMBA (OTHOCHTEJIBHO MAJIOH YCTOMYMBOCTH
MaJIOKOMMOHEHTHbIX 9KOCHCTEM), TO BTOpas
OKa3LIBaeTcst HeTOYHOM. MHOrOKOMMOHEHTHbIe
CHCTEMb! MO CTENeHW YCTOMYMBOCTH He BCeraa
OTJIMYAIOTCSt OT MaJIOKOMITOHEHTHBIX, OHH TaK-
e MoryT GbiThb MasoycToiuMBbIMM (N0 cpaB-
HEHHIO C 3KOCUCTeMaMH, 3aHUMAIOLIMMH Cpejl-
Hee MOJIOXKEeHHe Mo yueay BHIOB). [To-BHauMO-
My, pelalouMMH B YCTOHYHBOCTH 3KOCUCTEMH
ABJAIOTCA HE YHCJIO BHIOB, HX COCTABJIAIOLIMX,
a sKoJsioruyeckre oco6eHHocTH BUIoB. Hanpu-
Mep, .NPH COBPEMEHHOH AaHTPOMNOreHHOM Ha-
rpy3Ke NpedMyLIeCTBEHHOe Pa3BHUTHE B 3KOCH-
cTeMe MoJyyaloT sudbl KOPOMKOYUKAUYHDLE
(6udsi-aghemepel), ycnepaiole B pe3yib-
Tate GHICTPOH CMeHbl NMOKONEHWH K GOJIbLIOH
YHUCJEHHOCTH Oco6el NpHCNOCOGMTLCH K He-
0O6bIYHBIM CTpeccaMm.

[IpvponHbie 3KOCHCTEMBbI OOJIAAIOT Kak
YCTOMYHMBOCTBIO, TAK M HENOCTHOCTHIO. YCTOM-
YHBOCTb IKOCHCTEMBl B OTJIHYHME OT 3BOJIOLM-
OHHOM YCTOMYMBOCTH BMJa OCHOBaHa He Ha
CNocoGHOCTH K BOCMPOH3BEAEHHIO KaK Lesoro.
DKoCUCTEMH  MOAepXKuBaloTcs  6aarogaps
c6anaHCHPOBAHHOMY BOCITPOM3BE/IEHHUIO KaX-
[IOr0 H3 MHOXEeCTBAa €€ KOMIOHEHTOB — BHJO-
BbIX nomynsuuid. LIenocTHOCTE 3KOCHCTEMBI
o6ecneynBaeTcs B npouecce B3aMMOLEHCTBHA
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BHIOB MexKay co6oi Ha ¢oHe ONpefeseHHOro
Komriiekca ¢usnueckux ¢akropos. Llenocrt-
HOCTb GHOreoLeH03a He CBOAMTCH K LIENIOCTHO-
CTH OTHEJNbHbIX ero KOMINoHeHTOB. KoMnoHek-
Thl BCAKOM 3KOCHcTeMb! 6oJiee caMOCTOSITENb-
Hbl, MOABHXXHbI, MOryT IyOJIMPOBATH APy Apyra
B npejesiax OfiHoro mpoguueckozo yposHa. B
pe3ynstare 6HOreoleHo3bl 60JbLLe 3aBUCAT OT
cpelbl, MX pa3BMTHE CBA3aHO C MOCTOAHHBIM
3aMelleHHeM OIHMX KOMIOHEHTOB [PYrHMMHU.
Kak 6b1 H1 6B110 BeJIMKO pasHooOpazue BHIOB,
BXOAALUMX B 3KOCHCTEMY, OHa MpejCTaBsieT
COOOH CclaXKeHHHH (DYHKLHMOHANBLHBIH KOM-
IJIeKC, OTJIHYAIOLMHCS CBOeH LeJIOCTHOCTBIO H
YCTOHYHMBOCTHIO.

19.2. UameHeHusa 3KOCHUCTEeM.
ConpsbxeHHas 3BOJIIOLMAS
pa3HbIX BUAOB (KO3BONIOLMA)

Bce 3kocucTeMbl SIBASIOTCH  peanbHOM
CpeloH mns MeXXBHIOBBIX B3aWMOOTHOLUEHHH W
CBSI3aHHbIX C HEK GecuucsIeHHBIX NPOSBJEHUH
ecrecTBeHHOro ot6opa. BaaumocBsizaHHbie
Mex<ay coO0H B 9KOCHCTEMEe BHIb! BCerga OKa-
3bIBAIOT BO3JIEHCTBHE U HA aOHOTHYECKHE KOM-
NOHEHThbI cpelbl (aTMocgepy, ruapocdepy, ne-
pocdepy H ap.). 3T0, B CBOIO OYepe/lb, BjeyeT
o6paTHOe BO3EHCTBHE H3MEHEHHbIX abHOTH-
YeCKUX (PAaKTOPOB Ha XKHBbIE KOMIOHEHThbI GHO-
reoileHO30B. Takoe nOCMOAHHOE B3AUMO-
deilicmsue 6cex KOMNOHEHMOo6 b1LoeeoyeHo-
3a OKQ3blBaemcs NpuU4UHOL U3MEHEeHUL
buozeoyen0306 u Opyeux akocucmem. Cym-
MapHbIM CJEACTBHEM TaKHX H3MeHeHHH OHo-
reoileHO30B B MpOIecCe 3BOJIOLHH ABASIOTCH
rpaHaxo3Hble npeobpa3oBaHus Bcel Guocde-
psi 3emsd. [lepBHYHBIMH TIPH 3TOM MOIYT
ObiTh J06ble HE3HAYMTeNbHbie H3MEeHeHHUs
KOMIOHEHTOB 3KocucTeMbl. Hanpumep, Bo3-
HUKHOBeHHe TaKOH He3Ha4YMTEeNbHOH B Mac-
wrabax cyuecTBOBaBIIeH Torga GHocdepb!
0COGEHHOCTH, KaK KOHe4HHOCTb, NPHIofHasn L1st
onopsl Ha TBepHblit cybcTpaT (WnM UBeTKa,
NPUBJIEKAIOWEro ONbIAHTENEH ), NPHBENO BMNO-
CJIEICTBHH K H3MEHEeHHIO OOJIMKa BCeil XXHBOW
npuponsl. HecoMHeHHo, 6bU10 6bI MHTEPECHO
U3YuHTh NOAPOOHee TeMMbl M HanpaBleHUs HU3-
MEHEeHHSi IKOCHCTeMbl B MPOilecCe 3IBOMIOLHH
MJIaHEeThl.

Jkoaoruueckne cykueccuu. Hro xe yxe
CerofiHsi U3BecTHO 06 U3MEHEHHSIX IKOCHCTEM?
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[lpexxne Bcero onxu GHOLEHO3bI 3aKOHOMEPHO
CMEHAIOT [Ipyrue B JiIoOOM OMNpeneseHHOM yya-
CTKE 3eMHOH NMOBEPXHOCTH M TakKasi CMeHa Ha-
3biBaeTcst cykyeccued (Or nar.  succes-
sio — npeemcTBeHHOCTh). CyKileCCHM MOryT
GbiTh NepBHHHBIMH (HauuHaloumecs Ha 6es-
MXH3HEHHOM cybcTpare ~— JiaBax, ckKanax, aln-
JIOBHAJILHBIX OTJIOXKEHHSAX) U BTMOPUYHbIMIL, B
npoilecce KOTOPbIX BO3HHKAIOT HOBbIE Ha MeC-
T€ paspylleHHbIX GHOreoileHO30B (nocje rno-
»Kapa, 3acyxH, BbIpyOkH qieca U 7. n.). [1pu o1-
CYTCTBHM NOMeX CMeHa coobLuecTB (cyKyeccii-
OHHbUL pad) 3aBepLiaeTcst (POPMHPOBAHHEM
NOC/eHEH CTaluH CYKUeCCHH — KAUMAKCO-
8020 coobujecmea, Wi KiMMmakca (OT rpeu.
climax — necTHUIA), KOTOpOe OKa3hiBaeTcs
KpaiHe YCTOMYMBLIM H CMOCOOHBIM CYLIECTBO-
BaTbk MHOro [OJible, yeM jio0as npeabyyas
CTaaMsa CyKiUEeCCHOHHOrO psza.

B kauecTBe NpUMepOB XOPOLLO H3YHEeHHbIX
CYKLIECCHI MOXHO IPHBECTH CJIeyIOLHe: Mnec-
4YaHasi I0HA — TPaBSIHUCThIE pacTeHust —
6aHKOBCKas COCHa — Cyxoi ayOOBbIN Jiec —
BJI2XKHBIK Jiec H3 ayb6a — KJIHMaKCOBbIH Jiec
H3 OyKa M KJieHa; THITHYHBLIM VI CpeAHeH 1o-
JIOCHI SIBJISETCH TAKOHM CYKIECCHOHHBIH ps
TPaBbl — KYCTAPHUK — COCHa — JMCTBEH-
Hble fiepeBbst. B xone cykieccHH KpHBBIE pocTa
YHUCJIEHHOCTH Pa3HbIX OPraHH3MOB MEpHOaHYe-
CKHM yepefyloTcsi, 06pa3ysi CTPOryio Hepapxuio
(puc. 19.1).

DKONOruyecke CyKLeCCHH B PasjiM4HbIX
CcOOOLUECTBAX MPOTEKAKWT C HeOLHMHAKOBOH
CKOpPOCTLIO M C Y4aCTHEM Pa3HOro 4Mc/a KOM-
noHeuToB. K TOMy Xe ¥ KIMMaKCOBble nepuo-
bl MOTYT MMETh Pa3JIMYHYIO MPOJO/IKUTEIb-
HOCTb. Jlnsi U3MeHeHHUst GUOreoileHO30B Xapak-
TEPHbI HEKOTOpbie OOLUKE YepThl He3aBHCHMO
OT THMNA CYKLECCHH:

1. Bce 6HoOLIEHOTHYECKHE CHCTEMbI OKAa3bl-
BAOTCH OuHAMUYHbLMU, TIOIBHXHBIMH, YYTKO
pearupyiolKMH Ha BAMAHUSA BHELUHEH Cpelibl 1
(hopMHpyeMble MHOXECTBOM TPO(HYECKHX H
TOMHYECKHUX CBA3eil KOMIIOHEHTOB BHYTpPH 9KO-
CHCTEMBI.

2. B npouecce pa3BUTUA SKOCHCTEMBI Ha-
GaiofaeTcs yiIMHeHHe Lenel NUTaHus, yBeJid-
YEHHE YUCNa TPOPHYECKHX YPOBHEH H 3BEHbeB
B MNpefesiax Ka)KIoro M3 3THX yposHei. [lpw
3TOM MPOHCXOANT Jughepenyuayus nomo-
KO8 sewjecmea U 3Hepeuu, OTPAKAKLAACH
BO3PACTaHHEM B 3KOCHCTEME 4HHCJAa BHIOB C
Y3KOH MHLIEBOH creuHaausaune (npn OJIHO-



Yucno pugos

3 XHILHBIE

Bonkume
TpPaBOSIHBIC

IlepBuusnsie
NPOAYLIEHTHI

Puc. 19.1. Baaumocssiab Mex 1y GpaTcTBOM BHIOB B 3KOCHCTEME, TPOJIO/DKHUTENEHOCTHIO TIOKOICHUS! 1 TpOtu-
HECKHM ypoBHeM. JleTputositbie hopMbl He BrmoueHb B Monedb (no Y. daynep u JDk. MakMaron, 1982)

BPEMEHHOM CHIXXEHHHM YHCJIEHHOCTH KaXIOro
BuIa). Tak, no Mepe pasBuTHs B SKOCHCTEME
BO3HUKAIOT JIOMOJHUTENbHbIE (Manbie) Kpyru
NpeBpaLLEHHs BELIECTB, B KOTOPbIX OpPraHMKa
6e3 MHHepaH3aiuy BHOBb BKJoYaeTcs (uepes
NOCPEICTBO XMUWHHKOB) B LMK/ KpyroBopora
BELIECTBA U 3HEepPruM, MPOMCXOAMT BO3pacTa-
HHe BHIOBOro H OMOXMMHYECKOro pasHoobpa-
3ust.

3. B pesynbtate yuiuHenus uenei nura-
HUSL YyBeuuuBaemca epems Yyoepianus ee-
Lecmesa u 3HepeuL, 4acTo Bhipaxaloleecs B
NOSIBJIEHHH KPYITHBIX JOJFOXKHBYLIHX OpraHu3-
MOB. B xnMMakce XKH3Hb 3KOCHCTEMbi OCHOBA-
Ha Ha BelecTBe, LIMPKYJIHpyloUEem B OHOTHYe-
CKOM KpyroBopote. M3 3Toro KpyroBopoTa
MaJIO YTO BBIBOMTCH, HO 3aTO M o6iasi npo-
AyKUHsST OKa3bIBAETCHA MEHbILEH, YeM Ha ripe-
ObUyLIHX CTaQHsiX SKOJOrHHEeCKOH CYKLECCHH.
[TosTomy maxcumym 6Guomacce: u npodyKyuu
He cosnadaem ¢ KAUMAKCOM.

KanmakcHble (PUTOLEHO3bI NPeACTaBIsIOT
COGOM YCTOHYMBBIE H IMHAMHYECKHE CHCTEMBI.
KnrMakchble cOOGLUECTBA XapaKTEPH3YIOTCS
OTHOCHTEJIBHOM  YCTOHMYMBOCTBIO  COCTaBa,

CTPYKTYDBI, NPOAYKLMH, OTNpPENeNeHHON CEe30H-
HOH M  (UIYKTYallHOHHOM H3MEH4YMBOCTHIO,
5HEpreTHYEeCKHM PABHOBECHEM ~— PaBEHCTBOM
MeXIy KOJIHYECTBOM (hHKCHpyeMoii (oToTpo-
(haMH COJIHEYHOH 3SHEprHH M PacXONOBaHHEM
ee Ha IbIXaHHe BCeMH OpraHH3MamMH, BXOAAUH-
MH B cocTaB GuoueHo3a (puc. 19.2).
[ToBbilueHHe coplepXaHusi OpraHMYecKoro
BELIECTBA (B OCHOBHOM B MOYBE) HJET JI0 KIH-

=R

(o]
=

Yucoo BHIOB
i
=

Hauanenast Cepuittisie Koneunas
Cramy CyKLEecCHu

P u c. 19.2. B3auMooTHOIIEHHS MEXKAy npoLeccamu
ucue3HOBeHUs (/) U BKAIOYEHHs] HOBBIX BHIOB (2) B
IKOCHCTEMY B TeyeHue cykueccuu (no 3. BuTKOB-
ckoMy, 1973). Crpenkamu NoKasaHbl TOYKH BhICLLE-
ro BUIOBOIO Pa3Ho0Opasus ¥ HU3LEH CTaOUILHOCTH
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MAKCHOro COCTOSIHMf, MOCJe Yero mpekpaua-
ercs. JIo KIMMaKca HakaniuBaeTcsi M a3oT.
YBenuyeHWe OPraHvKH B rnOYBe O3HAYaeT MM-
MOOHJIM3ALMIO 3JIEMEHTOB MHUHEPANLHOIO MH-
TaHusdA, BCe OonblIHe KONMHYEeCTBA KOTOPLIX CO-
CPenoTOYHBAIOTCS B OMnaae, MOLCTHIKE, rymy-
ce. B To e Bpemsi BO3pacTaeT CnoCOGHOCTH
CHCTEMBI yIEPXKHMBATh ITH BEIECTBA OT BbIMbI-
BaHH# 3a npejenabl 6HOreoieHo3a.

[TIo Mepe mpoaBHXXeHHSI K KJIMMaKCy Bce
6bonbuiee 3HayeHWe npuobperaer HesTeNb-
HOCTb canpogumos (o6ecrneyuBaioLUx pas-
JIOXKEHHe M MMHepanu3alMio onaja), Bo3pac-
TaeT poJb CHUMOHOTHYECKHX CBsidedl ghomo-
mpogos ¢ rpubamu — canpogHTamu, nepe-
BOAALUMMH HAKOIJEHHOE PACTEHHSAMM OpraHu-
YeCKOe BelUeCTBO B YCBOSiEMOE [PYruMMH ujie-
HaMH 9KOCHCTEMB! COCTOSIHHUE.

B Takux pa3BHUTBIX KIMMAKCHBIX 3KOCHCTE-
Max, KaK 3KOCHCTEMb! TPONMHYECKHX BJIAXKHBIX
JIECOB, OTCYTCTBYIOT YHMCJIEHHO IOMHHUPYIOLIHE
BHIBI: Ha OQHOM reKkTape TPOINMYECKOro Jeca
BCTPEYaloTCsi COTHH BHJOB Pa3HbiX JEPEBbLEB.
B pezynbrarte ctabunbHas pa6oTa 3KOCHCTEMbI
obecrneyuBaerTcsi gaXe npd BBIMHPaHUM OT-
LeNbHbIX  BHMAOBBIX  MOMNyJsiiUi — 3asucu-
MOCMb IKOCUCEMbL O 21060 01MAeAbHOL
8UO0B0L NONYAAYUL MUHUMUIUDYEMC, H
9KOCHCTEMA CTAaHOBUTCH Oonee CTabuiiLHOM
(3a cyeT BO3MOXKHOCTH 3aMeHbl O[IHUX ee uJie-
HOB JIpyrMMH B KPYyroBOpOTE BELIECTBA U IHep-
ruu). Pa3spyuieHue Takux CTaOMJIbHBIX KJH-
MaKCHbBIX 9KOCHCTEM OKAa3bIBAeTCH BO3MOXKHBIM
JHUIb NPU PE3KOM H3MEHEeHHH KJIUMaTa Ju6o
NpH JEHCTBHM KaKHX-TO KaTacTpoghuyecKHx
(pakTOpOB (BYJIKAHH3M M T. M.).

OT Hayana nepBUYHO CYKIIECCHH JIO KJIH-
MaKca MNpPOXOAAT OGBLIMHO MHOTHE CTOJEeTHS.
Tak, KaMMakcoBbli TyOOBBLIM JIeC HA KBapile-
BbIX MioHax 03. Muuuran Bo3uuk 3a 1000 ner,
B SINOHHMH Ha JlaBaxX KNHMMAaKCOBbIH JIEC BO3HHK
3a 700 ner. OcHOBHbie OCOGEHHOCTH 3KOCH-
CTeM, MEHSIOLIMeCs B TPOIleCCe CYKIIECCHH,
npuBesieHs! B Tabn. 19.1.

Makcumaronowm sudosoe pasnoobpa-
3ue OKa3bi8aemcn He 8 KOHYye cepuu (Kau-
MaKce), a 8 Hekoell cpedrell cmadull, Koraa
eue CyuecTByeT OOJILIIHHCTBO [MHOHEPHbIX
BHIOB M Y)Ke NPHCYTCTBYKT BH/bl, XapakKTep-
Hble I8 KJIMMaKca.
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Ta6auua 19.1. Baxuehwue nimexenHs,
NPOHCXONSILHE NPH CYKLECCHH C 3KOCHCTEeMaMH
(no HO. Opymy, 1969, us T.A. Pa6ornosa,

1978)
Ocobennocty akocHerembl | Cepuiiibie Kanmaxc
CTajHu

CooTHolleHHe Bano-| Boicokoe Huzxoe
BOH MPOLYKUMH K 06LEd
6Homacce

ITuuieBsie cetu [MpocTuie Crowxubie

KosmyectBo  opranu-| HeGonswoe | Bonstuoe
4YECKOro BELLeCTBa

Bunosoe pasmHoobpa-| Husxoe Buicokoe
3ue

flpycrocts M mMosany-| Cnabo sul- | Xopowo sui-
HOCTb paxeHsl paxennl

HnutensHocts Ku3HHM| Kopotkasa | lnutenvuas
ocoben

CumbuoTuyeckue ort-| He pasputei | Passutu
HOLLUEHHS

YeroiumnsocTb K Baew- | CnaGan Cunvasn
HHM BO3feHCTBUAM (ca-
MOBO30OHOBNSIEMOCTD )

3HTpONUS Buicokas Husaxan

Hupopmauss Huskan Buicokas

HO MOXXHO JiM CYMTATB CYKILECCHIO 3BOJIO-
IIMOHHO 3HAYUMBIM COOLITHEM B Pa3BHTHH 3KO-
cuctembl? CyKUECCHOHHbIE pszbl (B KaKux Obl
MECTaX KJIMMaTHYeCKOH 30Hbl HHM IPOMCXOJH-
JIH) HIYT ONHHM H TEM JKe IyTeM, NPHBOAAT K
OIHOMY M ToMy e pesynbTaty. Ckopee sceco
CYKyeccuy — He MeXaHusm, a npoodyxKm
3BOAIOYUOHHO20 Npoyecca, 3ampa2usaro-
uje20 IKOCUCIeMmbL.

Bekosble cykueccnu. PuioueHoreHes.
HsBectHo, yTto cykueccHu OBbIBAaIOT Pa3HOro
tvna. C TOYKM 3pEHUsi 3BOJIIOUMKM 3KOCHCTEM
HAC MpeX</e BCEro HHTEPECYIOT 8eK08ble CYK-
yeccuu, OXBaTbiBAIOLIME MHOrMe [ecsiTKH M
COTHH ThiCSY JIET U MeHslolHe OONHK LeJbIX
6uomoB. B.H. CykayeB Ha3biBan Takue Beko-
Bble CyKileCCHH Quaoyenozenesamu. B mpo-
uecce (UNOLECHOreHe3a BO3HHKAKT HOBbHIE
THNH (HTOLEHO30B, NPOUCXOJIsLLHE HA OCHOBE
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CMewaHHbie
feca
BenobepesHsnkn
Temuo-
XBOMHbIE

Pruc. 19.3. INpumep ycraHossiesus nyTH (OpMHpOBaHHs THNOB (PHTOLEHO3a B pErHoHe: (PHJIOUEHOTEHES
Knaccos (opMaumk (KpynHbIX THNOB (uToLeH0308) B Maubuxypuu (no T.A. PabotHosy, 1985)

CTaHOBJ/IEHUSI COBEpPILUEHHO HOBBIX, OTCYTCTBO-
BaBLUMX PaHee mMurnos KOHCOpYuil .

®dunoieHoreHes CBsi3aH ¢ BO3HHKHOBEHH-
€M M OTOOPOM aBTOTPO(HbIX pACTEHHH, BXOUS-
UHX B COCTaB OMNpeJeNeHHbIX (PHTOLEHO30B
(coBMeCTHO ¢ ApyriMH aBTOTpOgamH) U o0pa-
3YIOUIHX KOHCOPLMH C pasHOOOpa3HbIMH rete-
porpotamu. OH COnNpOBOMKIAeTCs BO3HHUKHO-
BEHHEM HOBBIX BHIOB M M3MeHEHHeM CBOMCTB
paHee CyLIECTBOBaBLUMX BHIOB. [lo macwma-
6am u nociredcmeusm Quioyerozere3 Kak
6yaro Obl ompascaem npomeKarHue 360410+~
yuu Ha yposHe 3kocucmem. IMOXHO BblIE-
JIUTH MO KpaiiHeil Mepe yerbipe o6Liue 0cOo-
OeHHOCTH TaKOro npouecca: YCIOXKHeHHe
CTPYKTYpb! M HACHILEHHe BHIAMH; MOBbLILIEHHE
LIEJIOCTHOCTH 3KOCHCTEMBI; YBeJHYEHHE 3aMK-
HYTOCTH U MOBbILIEHHE aBTOHOMHOCTH (MOBbI-
1lIeHWe He3aBUCHMOCTH BHYTPHIIEHO3HOH cpe-
Obl OT (AyKTyallii BHEIUHMX (haKTOpOB); mno-
BhILIEHHE CTeneHH npeo6pa3oBaHus aGHOTH-
YECKHX KOMIOHEHTOB cpefbl.

JIpyroit noaxon K aHajM3y 3BOJIIOLIMK 3KO-
CHCTEM COCTOMT B BOCCTaHOBJIEHHH nOCJ/e/o-
BaTe/IbHOCTH (QOPMHPOBAHHS KPYMHBIX 3KOCH-

' KoHcopuwsi (ot Jnar. consortium — coyua-
CTHE) — codemanue pa3HopOoOHbLX OPEaHUSMOE,
MECHO CBA3AHHBIX 8 CB0ell IUIHEOeRATNEAbHOCTIL
obyrocmero cydvbel (Pamenckui, 1952). KoHcop-
LMl COCTOMT M3 LIeHTPaNbHOro f1pa (Oermepmuran-
ma Korcopyuu), 06pazoBaHHOrO LEHOTHYECKOH 110~
nyJsiuMer aBToTpoHOro HeanuHTHOrO BHAA pac-
TeHHIT (T.€. COBOKYMHOCTHIO €ro oco6eH B npenenax
KOHKPETHOro (PHTOLEHO3d), H OPraHu3MOB, CBs3aH-
HbIX C HHMH TPO(PHYECKH WJH TOMHYECKH.

1/2-3011

CTeM, YCMAHOBAEHUL nymel gopmuposa-
HURL MUNO8 YeHO0308 8 OQHHOM pe2UOHE.
[Npumep nogoGHOro noaxosa NoKasaH Ha pHC.
19.3, rme u300paXkeHO (DHUIOreHeTHYEeCKoe
1peBo ((hUnoLeHOreHe3) KPYnHbIX THNOB (H-
ToLeHo30B (kraccos gpopmayuii, no B.b. Co-
yape). Bce 3tu knaccel opmauuii npoU30LLITH
M3 JpeBHeH MAaHBYXKYPCKOH mnpagopMaumH
(npU3HaKU KOTOPOH COXpaHWJIHCh B GOJibLu€k
cTeneHH B THMe (PUTOLEHO3a CMELUaHHbIX Jie-
coB). Haubonee ppeBHHMH OpMaLMAMH H3
CYLIECTBYIOLUMX HBIHE SIBNSAIOTCA COCHAKH W
TpaBsiHUCTEIE KeepoguThl. Pan dopmanuii Bos-
HHK B pe3yJbTaTe [EATEJbHOCTH 4esoBeka
(ryGHSIKM, KYCTApHHKH, Jiyra).

Tpetuii noAXoX HEMOHCTPHUPYIOT PabOThi
NajNeoHTONIOTOB,  BCKPLIBAKOLUMX  CJIOXKHbIE
B3aHMOOTHOLLEHHS MeXIy AMHAMHKOH TaKco-
HOMHYECKOro pa3Hoo6pa3ust SKOJIOTHYECKH Co-
MpPsi>KEHHBIX TPYNN OPraHW3MOB Ha MpOTsKe-
HUK JIECATKOB U COTeH MUANHOHOB sieT. [loka-
3aHO, YTO 3BOJOLMS KpynHbiX (B Macwtabax
LeJIOr0 KOHTHHEHTa) SKOCHCTEM HauyMHAeTcsi C
npeo6iajaHus OTHOCHTEJIbHO Manocneuuasm-
3MPOBaHHLIX (hopM. 3areM HacTynaeT nepyol
crelMaNM3aidi U NPOUCXONMT 3aMeTHbIH pocT
TaKCOHOMHYECKOro pasHoobpa3susi, 33 KOTO-
pBIM MOXXET HACTynaTh NEepHON COKpauleHHs
pa3Hoo6pasus CrneuHanM3vpoBaHHbIX GopM H
POCT YHCJIa MANOCTeMaNM3UPOBaHHbIX. TakuM
o6pa3oM, KpOMe npoiecca KOHKYPEHTHOTO Bbi-
TECHEHHsI ManocneiMani3dpoBaHHbIX ¢opM
Gonee cneyUaJu3MpPOBaHHLIMH B  3BOJIIOLIMH
KPYNHBIX 3KOCHCTEM NPOMCXOAAT U KaKHe-TO
npyrue, 6onee cnoxusie npoueccs (A.C. Pay-
THaH). [1pH 3TOM, HECOMHEHHO, NMPOLECCH (K-
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JoreHe3a KpynHbiX FPynn 3aBHCAT OT CTPYKTY-
psl aganTuBHbIX 30H (B.B. JKepuxun) u onHo-
BPEMEHHO 3BOJIIOLMSA IKOCHCTEM Onpenenser-
csi npoueccaMd cpuioreHe3a TakMX TaKCOHOB
(H.H. Kananpnanse, A.Il. PacHuusiH).
[lepBHYHO 3KOCUCTEMEI CKIANBIBAIOTCSE HA
0a3e OKPY>KAWLKUX KOMIJEKCOB MHBHIX CY-
LIECTB C BHEJIPEHHEM KaKHX-TO MUrpauToB, I1o
5TOH MPHYHHE HHOrAa NaXKe CXONHbIe BHELUHe
3KOCHCTEMbI (60JI0TO, CTenb, NOJynyCThiHbL U
Ap.) MOTYT BO3HUKHYTh Ha Pa3HOi BHIOBOM OC-
HoBe. B xoze sBosounu Guocgepsl sKocHCTe-
Mbl NepecTpauBajiuch ((pHnoLeHoreHe3bl) ny-
TEéM BbIMHDAHHMA OIHHMX M TNOSBJEHUS APYrHX
rpynn opraHu3MoB. Tak, Hanpumep, B MeJio-
BOM MepHOLe MNPOHMCXONM/IH KOpeHHble nepe-
CTPOHKH (hHIIOLEHOreHEe30B HAa3eMHbIX 9KOCH-
CTeM, CBfi3aHHble C MOSBJIEHHEM H pacrnpo-
CTpaHeHHeM [BeTKOBBIX pacTeHHH, CMEeHOH
Me30hHMTHOH PACTUTENbHOCTH KcepOUTHOM.
310, B CBOIO OYyepesib, GbLIO CBSI3aHO C MOsB-
JIeHWeM UM pacrnpoCTpaHeHHeM pa3HbiX ce-
MelcTB HacekoMbix (B. YKepuxun). Ananoruy-
Hble U 6oJiee KpynHbie 3KOCHCTEMHble nepe-
CTPOHKH (pUnOLleHOreHe30B ObLIM CBSI3aHbl C
NosiBJIeHHEM OPraHM3MOB C MHUHEpaJiM30BaH-
HbIM CKeNeTOM, Ha3eMHbIX XKMBOTHBIX W JIp.

19.3. IBONOLUMUA OCTPOBHLIX
aKocucTem. [lMHaMuKa BUAOBOro
cocTaBa 3KOCUCTEM

H3ameHeHHe cOCTaBa 3KOCHCTEM B MpoO-
uioM (OCOOEHHO MPHU CUALHBLIX KIMMaTHye-
CKHMX BO3MYLLEHHAX) U B HACTOSAILUEM CBSI3aHO C
BbIMMPaHHEeM OLHHMX BHIOB W HMMHIrpaieil
npyrux. Ha Monenu skocucreM ocTpoBOB pas-
HOM BenMuMHbI nokaszaHo (P. MaxkApryp, 3.
YUNBCOH), 4TO BbIMHUpPaHHE BHJIOB HA ManeHb-
KMX OCTPOBaX KOMMEHCHPYeTCsi NOSBJIEHHEM
HOBBIX HMMHMIPAHTOB W CKOPOCTb BbIMHPaHUS
MMEeT TeHJEHLMIO BO3PacTaHHs C yBEeJHYEHH-
eM yucna Bugoe (puc. 19.4). Uueno ummu-
[P2HTOB HA OCTPOBaxX [MPONOPLHOHANBHO
YMEHBUIAJIOCH MO Mepe YyBeJuyeHHs oO6LLero
HHCNAa BHIOB B COOGUIECTBAX, KAK Pe3ysbTaT
YCHIEHHSE MEXXBHIOBBIX B3aHMOIEHCTBHH H 10-
BHILIEHHUSA CTaGMJIBHOCTH 3KOCHCTeMbl. PaBHo-
BecHe coo61uecTB ObIO Oosnee YCTOHYMBBIM Ha
OCTpOBax GOJIbUIEr0 pa3Mepa W MpH HANUYHH
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GONBLIOTO YHCJ/IA KOMIOHEHTOB. 3TH BbIBObI
ObLTH MOATBEPXKIEHbI HA MpUMepe H3YyYeHHs
cooOwects BpHTaHCKHX OCTPOBOB, Ha HoBo#
I'BuHee v TpuHuaage, a Takxke COOGLUECTB
FOpHLIX 1enei. 31ech yMECTHO BCMOMHHUTH 3a-
KaioyeHue Y. JlapBuHa o Gosblueii HHTeHCHB-
HOCTH npouecca «dabpuKauMi» BHIOB Ha
KPYINHBIX OCTPOBaXx.

HecMoTpst Ha IOCTHIHYThIE yCnexy B H3Y-
YeHHH 3aKOHOMEPHOCTeH JIMHaMHMKH 3KOCH-
CTeM, BCe eule NpeacTas/sercs TPyLAHOH 3aja-
ya MNpeacKasaHus BHOOBOTO COCTaBa OyjryllMx
€oO6UIeCTB. 3TO MOKA PeLlaeTcs C MHOXECT-
BOM OTMOBOPOK, MCXOAs TONBLKO H3 BO3MOMHOIO
BAMsHUA Onmxaiiux coobuects. Buuooi
cocTaB OyayLuHX cOOOLUECTB 3aBUCHT TakxKe OT
IBOJIIOLHOHHOH MCTOpHH. Tak, AATibl Kak Ha-
CEKOMOSsiIHBIE MPEJCTABSIOT KOMIOHEHT MHO-
rux coobutects. OnHako ux HeT Ha ['ananaroc-
CKHX OCTPOBAX, XOT# TaM MHOINO HaCeKOMBIX;
UX QYHKUMIO TaM BBIMOJHAIOT HEKOTOphIe
BBIOPKH, KJIIOB KOTOPLIX KOpOYe KJIIOBA JIATNA.
Jlnsi no6bIYKM HACEKOMBIX M3 TPELUMH KOPHl Jie-
PeBLEB BbHIOPKH MOJB3YIOTCH KOJIOYKAMH KaK-
TYCOB ([I€p>Ka MX B KJIOBE, OHH BLIKOBBIPUBAIOT
HaceKOMBbIX U3-noj Kopbl). TOUHO TaK 2Ke 3KO-
JIOrH4eCcKylo pofib MJONOAAHLX 06e3biH B Jie-
cax Asuu u HoBoit 'BHHeM BBLINONHAIOT NTHLLbI.

TpynHo npejickazyembl U pasiyyus B 4uC-
Jie BHIOB, OOMTAIOLIMX NPUMEPHO HA OLMHAKO-
BOM MNJOLLAAM B Pa3HLIX MECTaX: €CTh NOMBITKH
CBfI3bIBATb MX C COBMNAaJeHHEM YCJOBHH st
KOHKYypPeHLMH BHJOB, HaJM4YHMeM B COCTaBe CO-
O6LLUEeCTB BHIOB, NOABEPXKEHHBIX PE3KHUM Mepe-
nagaM YUCJIeHHOCTH, BO3PACTOM MeCTOOOMTa-
Husi B KauMaToM. 1o mepe pasBuTusi coobLue-
CTBa OHO Hachiwaercsi GOJIbLIMM YHUC/IOM BH-
IOB, YTO NMPHBOAMT K YCJOXHEHHIO MEXBHJIO-
BbIX OTHOLUEHHH M yBEJHYEHHIO HMcaa LeHcT-
BYIOLUMX B HeM 6HOTHyecKux (hakropoB. ¥YBe-
JIMYEHHe YUCIa BHIOB B cOOOLIECTBE €nocob-
cTByeT Oosiee WM MeHee paBHOMEpPHOMY pac-
npefeNeHuIo 3KONOrHYeckux (hakTOpPOB MexXIy
BUIAMH, T. €. NOBHILLEHHIO CTAOUABHOCTH Co-
obuiecTBa. ITUM OTYaCTH U OOYCJIOBJIEHA YC-
TOHYHBOCTL MHOTOKOMIMOHEHTHBIX COOOLUECTB.
PaspylueHHe TakuXx COOOLUECTB TaKXKe NpOUC-
XOJIMT, M MPOLECC HX Pa3BHTHSI MOBTOPSIETCH,
4TO MOKAa3aHO Ha npuMepe cooOLecTB pek Mo-
cie BHIOpPOCA TOKCHYECKHX BeLlecTB (XHMHKa-
TOB) U NoJieil nocsie HeyMeJsioro npHMeHeHwus



ynoGpeHuit. [TofoGHbIe CTpeccoBble BO3NEHCT-
BUSi BJIEKYT 32 COGOH ycusieHHe JeHCTBHS OfL-
HOrO M3 MHOTOYMCJIEHHBIX 3KOJOrHYECKHX (haK-
TOPOB H JIOMHHHpOBaHHe HeOGOJIbLIOro 4MC/a
HauboJiee YCTOHYHBBIX BHJIOB.

OGHapy>KeHa M [ipyrasi TEHIEHLHMsl B pa3-
BHTHH 3KOCHCTEM: npeobsalaHue B ee COCTaBe
MEJIKMX YKMBOTHBIX HaJ KPYNHbIMH. 3aMeyeHo,
YyTO C yBeNM4YeHHeM pas3Mmepa Tenia ocoleil
BTpOE YHCJIEHHOCTh BHJA ymenbiuaercs B 10
pa3. Ilonarawt, 4yT0 3TO CBA3aHO C ocsiabse-
HHEM OXKeCTO4YEHHOCTH GOpLOLI 38 MecTa O0OM-
TaHWSi y MEJIKMX XXHMBOTHBIX MO CPaBHEHHIO ¢
KPYMNHBbIMH; MeJIKHe »KHBOTHbIE JIerde Y>KHBa-
IOTCSi HA OrPaHHYEHHBIX MJIOLIANSX.

19.4. OT60p 3IKOCHUCTEM

Y. JlapBuH moKasan, YTO LJIaBHbIM YCJIO-
BHEeM BO3HHKHOBEHHsi BHYTPHBHIOBOIO H MeX-
BHJIOBOr0 pasHOO6pa3Hsi OKa3bIBAETCH eCTecT-
peHublil oT60p (cM. ri. 10). Ceronusi MBI 3Ha-
€M HeMan0 TreHETHYEeCKHX M 3KOJIOrHYeCKHX
MPOILECCOB, BEIyLUMX K BOSHHKHOBEHHIO M NOJL-
JIEPXKAHUIO Pa3HOOOPa3HOro 6HYMPUBLO0BO-
20 noaumopduama. NaBHbIM yCJOBHEM NOM-
[Iep>XaHust Ka4eCTBEHHOro pasHoo6pa3us KO-
CHCTEM TAKXKe SIBJISIETCH eCTeCTBEHHbIH 0TOopP.
[lepBHYHO [IEACTBYS Ha YPOBHE MOMYyJsilMi Ka-
MIOro BHIA, eCTeCTBeHHbIH OTGOp, NpoXoAas-
M B GHOreoLeHO3e OIHOBPEMEHHO MO COT-
HAM H THICAYaM MOMyJSLMI, MOXKET H JIOJDKEH
npydo6peTarh HOBbIE, Ma/lO 3y4eHHBIe CErofHsA
¢opmsi. Ilpeanonoxenve O TaKOM NEHCTBHH
or6opa ecTb yke B Tpyaax A. Yonneca (1868)
u paszsuro C. Imepcorom (1960). Tlonyepk-
HeM, 4TO ombop 3kocucimem OTJIHYAETCH OT
ynomuHapuierocst Beiwte (cM. . 10) epynno-
8020 ombopa npexie BCero TeM, 4TO 8 1po-
yecce omébopa 3kocucmem ombupaomes u
COXPAHAIOMCA  CAOJCHelwue KOMNAEKCbL
83QUMOCBA3AHHELX 8UCOBbLLX NONYAAYULL C
KOHKDEMHOIMIL 3AHUMAEMbIMU UMU MECITIO-
obumanusmu. He BronHe sicHbI NoKa pe3yJib-
TaThl, K KOTOPbIM MOX€T BecTH TakoH OTOOp
(Kpome, ecTecTBEHHO, BHIpabOTKU OOLIEH NpH-
Ccnoco6NeHHOCTH, COOTBETCTBHA KOHKPETHbIX
GHOreOLEHO30B M JPYrHX THIIOB 3KOCHCTEM
abuoTHyecKoil cpene). Eule HescHO, MOXKET JIH
6LITh Takoil 0TOOp HanpasJ/ieH Ha MOBHILIEHHE
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Puc. 19.4. Moze/ib B3aMMOREHCTBHSI M30JSIUMH H
oA MecTOOOHTAHHS, NOKA3LIBAIOILAs BO3MOXK-
HOCTb CYLIECTBOBAHMSl HECKOJBKHX PaBHOBECHBIX
COCTOSIHHI B NPOILECCE NMPOHHKHOBEHHA HOBbLIX BM-
JIOB ¥ Temna BbiMupaHHsi aBopHreHHbX ¢opm. Pas-
HOBECHOE YMCJIO BHAOB MPH NPOYHX PABHLIX YCJOBH-
six 6yneT MeHblue Ha yNaJeHHBIX OCTPOBax, Ha Gosee
MEJIKHX OCTPOBaX M Ha OCTPOBaX C MEHEe pasHooO-
pasHbIMU GHOTONAMH, Sp., Sgwr Sp Sgx— TOUKH
pasHosecus (no P. MaxkAprypy u E.O. Busbcony,
1967)

BUIOBOrO pasHoo6pasvsi (M BO3HHKHOBEHHe
HOBbIX BHIOB) W OHONPOAYKTHBHOCTH 3KOCH-
CTeM, CTeNeHH YTUIM3aLWK U NOBbILEHHs 3¢-
(eKTHBHOCTH  HMCMOJIB30BAaHHs  MCTOYHHUKOB
SHepruM, NOBBILIEHHS HH(OPMALUOHHOH eM-
KOCTH H T. M. OOLUHX XapaKTepPHCTHK 3KOCH-
CTEM.

19.5. MeToabl N3yYeHNUs IBOJIIOLMM
2KOCUCTEM

HccnenoBaHus 3BOJIOUMH IKOCHCTEM, MO
cywiecTBy, Juub paspopariuBaiorcs. Ouu
OYeHb CJIOXKHBI, U HE B MOCJEJHe# CTeneHd B
CBfI3U C TPYLHOCTBIO COOpa HameXXHOro mare-
puana no naneoouoreouexosam. Ilo-Buanmo-
My, pa3BUTHE MHKPOMANEOHTOJOrHH MO3BOJIMT
CYLIECTBEHHO NPOJABHHYTHCS B 3TOM HanpasJe-
Huu. B To xe BpeMs yxke ceiyac ecTh HemMao
MHTEpECHBIX PaboT NO KOJMYECTBEHHOMY H Ka-
YeCTBEHHOMY aHaJM3y OTHEJIBHHX COOOLIeCTB
Ha MPOTSKEHHH 3HAYHTEJIBHBIX NePHOJOB ( PHC.
19.5).
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SoueH CoBpeMeHHOCTE
I'eonoruyeckoe BpeMsi

Pue. 195. Nlunamuku cocrasa ¢ayHbl Maekonu-
TalOLHX B ONHOM H3 paiionos HOxuol Amepuki Ha
NpoTsKEHHH nocneHux 50 Mnu ner orpaxkaer xon
3BoJoLMH Kocketem (no [hx. Cumncony, 1983)

C6op naHHbIX B 0GNACTH 3BOJIOLMH 3KO-
CHCTEMbl HbIHE NPOUCXOANT MO Pa3HBEIM Ha-
npasieHuaM. OfHUM M3 HUX SIBJISETCH 80C-
CmarnosieHue ¢ MOMOLBIO Bce Gosiee coBep-
LI€HHBIX NaNeOHTONOrHYeCKUX METOLOB 06AL-
Ka NpOWAbIX IKOCUCITIEM U YCIAHOBACHLE
UX nocAe0osaMmenbHOCML 80 BPEMEHU, T. €.
FeHeTHYEeCKHX CBs3ell sKocucTeM. B npyrom
NOAXOIIE HCMONBb3YETCH METOJ TaK Ha3blBAeMbIX
POYECCYanbHolx PeKOHCMPYKyull: cpaBHe-
HHE HaXOHALUMXCH Ha pa3HbIX 3Tanax 3BOJIO-
UHMOHHOrO MPOLECCa CXOAHBIX IKOCHCTEM M pe-
KOHCTPYKUHMSi Ha 3TOM OCHOBaHHMH BCEro Xxoja
Pa3BHTHR TaKOro THNA 3KOCHCTEM. TperbuM
HanpasJieHHEeM SIBJISIETCH aHANU3 TAaK Ha3biBae-
MBIX NPUPOOHOLLY 3KCNEpUMEHTIOB: CJydYaeB
MPUPOIHBIX (DEHOMEHOB, KOTOPHIE JIONYCKAIOT
OHO3HAYHYIO MHTEPNPETALHIO UHTEPECYIOLIHX
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Puc. 19.6. [lunamuka BunoBoro pasnooGpasust Ha
0. Kpakatay nocsie nonHOro yHHYTOMeHusi abopu-
FeHHOM (I0pb! K (hayHbl BYJIKAHHYECKHM B3PLIBOM B
1893 r. (no P. MakAptypy 1 E.O. Bunscony, 1967)

Kpecthku — uMcsi0 BuaOB pacTenmit, cBeTnble KpYX-
KH — YHCI0 BHAOB THE3NAMXCA NTHU, 3ayYepHeHHble
KPYXKH — CYMMapHOE YHC/0 BHAOB PACTEHHI H XKMBOTHBIX

Hac coObITHI. JI/1s1 3KOCHCTEM TaKuM cJtyuaeM,
NO-BHAHMOMY, CJIY>XHT pa3BUTHe GHOreoueHo-
30B Ha NEpBHUYHO Oe3)KU3HEHHbIX cyGerpa-
Tax — reckax, JaBOBbIX NONsX, BYJKaHHuYe-
CKux (puc. 19.6) u npyrux skonoruyeckux oct-
poBax T. e. nepBHHbIX cyKueccHit. Cpenu apy-
TMX METOIIOB H3yYeHUsi 3BOJIOLMH 3SKOCH-
CTeM — MOLeJIHpoBaHHe, H3yyeHHue 0COGEeHHO-
CTeil CTPYKTYPb! U (DYHKUMOHHPOBAHUS SKOCH-
crem W Ap. [lopuepkHeM Heso3mMONCHOCTD
HenocpeocmBeHHo20 UCCAe006AHUS  npO-
Yeccos 3sOAIOYUL IKOCUCTEM, NPOLCXOOS-
Wux 8 UuHOM, HeM HEeN0BEe4EeCKAS HCU3Hb,
macwmabe spemeri. DTO 3aCTaBIseT, KaK U
B cyyyae ¢ Makpossomouuer (cMm. ri. 14—16)
MCMONB30BATh KOCBEHHBIE MOAXO/bI, T.€. NoJb-
30BaThCs JHMLIb [ENyKTHBHBIM METOIOM.



17-3011

B obracmu u3yueHus MAKpPOIBOAOYUL OCMAemes Hemano
«bervix namen». Hawu nosnanus 30ecv, no-e8uUOUMOMY, ABAA~
IOMCA CKOpee aMnupu4ecKumy 0606ueHUAMI, OMPAIAIOUUMLL
omdenbHble 2panu 3moz0 epanduostozo npoyecca. Edunozo
CIMPOLIH020 MAKDO3BONOYUOHHO20 YHEHUS, AHAN02UYHO20 Yy4e-
HUIO 0 MUKpPO3BOAOyUL, noKa Hem. Hakonaerue HoBo6Lx OQHHbLX
no gopmam 1 memnam 380MOYLL, NPUHYUNAM npeobpa3osanus
opearos u cmpykmyp 8 gurozerese, PopmysupOBKA HOBLLX 380~
AOYUOHKBIX «npaBus», paspabomka npobiem 380410YUL OKITO-
zeHe3a U KOHyenyuu 380MI04LOHHO20 npozpecca — B8OM AULUb
HeKomopsle u3 cmoswux 30eco 3aday. Cmanem AU BO3MONCHOLM
nocae 3moeo cozdarue 0bobwarOuEe20 yHerus O MAKPOIBONO-
yuu, nokaxcem b6ydyuyee.

Hzyuenue wacmuotll gpuroceremuKy 1no360A%€e1 He MOALKO
AYuLLe NOHATIL COBPEMEHHOCTMb, HO L NPEJCTNABUIL BOSMOKM HbLE
nymu u wanpaeienus 6yoyujeeo passumus Hacerenus Haiuel
naaHembl.

Muozoe 8 npobaeme 380AI0YULL IKOCUCTTIEM OCTNAETMCA NOKA
HEACHbIM. IKOCuCMEeMbl PA3BUBAIOTNCA NO KAKUM-MO 3AKOHO-
meprocmam, docmuzaiom Kaumaxca u paspywaromes. Cpeodu
Pa3HOO6pA3HbLX  IKOCUCTEM  BbIOBARIOMCS  INeMEeHIMapHbLe
cmpyKkmypHO-PYHKYUOHANb Hble eOuruyb. — buozeoyenoseL. Ha-
YUHQEM NPOACHAMbCS CBA3b MeNCOYy YyCMOUYLBOCTbIO IKOCU-
cmem u ux caroxcHocmoro. Boamoxcro, Kakue-mo npoyeccot, 0by-
CAOBAEHHBIE MEHBUOOBLIM OTMOOPOM, NOMORYIM CBA3AMb NpoYyec-
Cbl HQ NONYAALLOHHO-BUCOBOM YpPOBHE C NPOUECCaMU HA IKOCU-
cmemtom yposere. [losnarue 3aKoHOMepHOCTIEL 3MUX npoyec-
€08 — BANCHAA 3a0a4Q 3BONOYLOHHbLY UCCAe008AHUL.

1. Yro Takoe maxkpossoaounn? Kak ceszanbt mexay coboi npouec-
Cbi MHKPO- M MaxpO3BOIIOUMM?

2. B yem OCHOBHbBIE TPYIHOCTH H3YM€HMsI NMPOLECCOB MaKpPOIBOJIO-
umn?

3. KakoBbl 3BOJIOLHOHHLIE NMPEANOCLUIKY BO3HMKHOBEHHMS CTAOM/Ib-
HOCTH OHTOTeHe3a?

4. KakoBbi OCHOBHBLIE HanpasjeHusi npeobpa3oBaHHs OHTOTeHe3a
HKUBOTHBIX M PACTHTENLHLIX OPraHH3MOB B IBOJIOLMH?

5. ONHIIKHTE BOSMOMXHBLIE MEXaZHH3Mbi BO3HHKHOBEHHN (HIOreHeTH-
YeCKHX M3MEHeHHH B OHTOreHes3e.

6. KakoBbl rM1aBHble HANpaBAECHHA OHTOFEHETHYECKMX M3IMEHEHWH B
chunoreHese MACKONHTAIOUMX U [BYNONLHBIX?

7. Mepeuncante W OXapakTepH3YHTE BOZMOMHOCTH Pa3HLIX METOAOB
onpejeieHHs CKOpOCTeft 3BOIIOLIMOHHOTO npouecca.

8. B uem 3axaioyaoTcs O6IME NPEANOCHUIKH (PHAOreHEeTHYECKOro
H3MeHEHHA OpraHOB H (yHKUMI?

9. B uem NpHYHHLI K KAKOBbl MEXaHH3Mbi BLIMEDAaHHA BHIOB, peayK-
LHH OpraHOoB?

10. MpouanocTpupyiite HA NpHMepax BOSHHKHOBEHHA TEHETHYECKO~
FO KOHa, AApa KJAETKH, CEMAH, OPTraHOB 3PEHHA K T. Nl. CONPFKEHHOCTH
H3MEHEHHH CTPYKTYPbl W (PYHKLHH B XOn€ SBOVIIOLHH.
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11. loyemy noxsTHe «nporpecc» Bceraa oTHocutTeabho? O6ocnyiiTe
npHMepamu.

12. I'ne npapoaynHa yenoBeyecTsa?

13. Bo3amoxHO an «oyenoBeynBanne» obe3bAH B Hale Bpema?

14. O6bacHHTE pasanyMa MeXAy pacaMy COBPEMEHHOro YeloBeKa C
NMO3NLUMH 3BOJIOLMOHHOIO YUEHHH,

15. Hekoropbie (panracTbl cunralot, Yto y Oynywero yenosexa byner
OrpoMHas rooBa u Heboabwoe TyjloBuwe. Bo3moxken Ju TaKoit nyth
3BOVIIOUMOHHOrO PasBUTHA ANA YeoBeKa?
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NpefBHAKM, FTYOOKHM

nepeBopoTOM B OBnacrtu
€CTeCTBEHHON HCTOPHH.”

Y. Napsuu

B nepuod akmuenoto suewamerscmea ueroseka 6 buocgepy
3B0NOYUOHHOE YUeHUE CMAA0 00HOU U3 BAXKHHBE buonoluye-
ckuxr Oucyunaun. Teopus 3eon0uuY NPU3GAHA ONPECEAUMD
ONMUNAABHYIO CMPAMEIUI0 BIAUNMOOMHOUEHUS YEN0BEKA U
OKpYXKatouweld KuBol npupoodwvl, N0O3GOASEM CMABUMD BONPOC
0 paspabomke npunyunoe ynpasasenot ssoroyuy (H.H.Ba
6u.N08).

Mmuowe npobaenst 360A0UUOHHOLO YUEHUS ewe KOYm CBOEL0
pewenus, BOKPYL OPYIuT NPOUCTOOSM G HAWYL OHU KAPKUE
duckyccuu. Hexomopue nauboree wacmo npusrekasuLe BHU-
MAHUE UCCAeD0Bameel B TOCAEOHUE 1006l POOLEMBL KPAMKO
oceéewaromes 8 wrase 20.

B nocaednei, 21, 1ra8e 6uL0eAS0MCS UEMBLPE LAGBHHLT NOOTO-
0a K ouenke 3HAYUEHUL IBONOYUOHHOLO YHEHUA C UUPOBO3-
3penyueckoll, MeoPeMuUeckot U NPAKMULECKOT MOYEK 3PEHUS.




I'TIABA 20

CoBpeMeHHble AUCKYCCUM B 3BOJTIOLLUOHHOM Y4E€HUMN

BeckoHeyHoe mnocCTynaTesbHOE pa3BHTHE
HayKH OnpefieIfieT MOCTAHOBKY HOBLIX TpO-
6sem nepen Jro6of, camoil COBEPLUEHHOH H,
Ka3anoch Obl, 3aKOHYEHHOH HAy4yHOH TeopHeri.
JlapBuHu3M — HE HCKJIIOYEHHE W3 3TOro rpa-
Buna. Kak u BcAKoe NeHCTBUTEIBHO XXHBOE Ha-
y4YHOE HanpaB/€HHE, 3BOJIIOLHOHHOE Yy4eHHe
NOCTOSIHHO O6palLaeTcs K He pelueHHbIM mpe-
XK€ MK BHOBb BO3HHKawliuM npobremam. U
B NpoLEeCCe HX pelueHus AH6o yraybnser u ne-
Ta/IU3UPYET YK€ CJIOXKHBLUIHECS TOYKH 3PEHHS,
JH6O0 BBLISICHAET OrpaHHyeHue cepbl AeHCTBHS
TEX 3aKOHOMEPHOCTEH, KOTOpbIE Mpexe Kasa-
JIKCb BCEOOLHMH, 160 BCKPLIBAeT HOBbLIE 3a-
KOHOMEDHOCTH, BKJIIO4as NMpPeX1e OTKpPbIThHE B
KayecTBe YacTHbIX cayyaeB. Hakowey, B npo-
LleCCe MCC/IENOBaHHS KaKHX-TO NpoGJieM HHO-
rMa OKa3biBaeTcsl, 4YTO CaMH 3TH MNpoGJeMb
ObliK cHOPMYHPOBAHbLI HEBEPHO.

20.1. HenTpanuam

B cBsisu ¢ ycnexamMu MoJieKyasipHOH GuO-
JIOTHH B aHajiM3e MreHeTHYECKOro KOJa BO3HHK-
J1a KOHUENUHA TaK Ha3biBaeMo# HedapeuHos-
ckoil spomounu (M. Kunr, T. Okec, 1969).
ITa KOHUENUHMA OCHOBaHA Ha NPeanoioXKeHHH
O CeNeKmuBHOll HelmpairbHOCU MHOTHX
myTauuii. B cBolo oyepens, npeanonoxerue o
HEHUTpajibHOCTH MyTauMi onKpaeTcsl Ha (PaKThl
8bIPONHCOCHHOCTIL 2eHEMUYeCK020 K0Oa: He
OMH, @ HECKOJIbKO (0 LIECTH) HYK/IE€OTHAHBIX
TPHIJIETOB MOIYyT KOOMpOBaTb CHMHTE3 psa
amuHOKMCIOT. Hanpumep, CHHTe3 amMMHOKHC-
JIOTb CepHHa KoaupyeTcsi TpumuieTamu YLLY,
VLIL, VLA, VLI, AI'Y, ATLl u u3meHeHwus
{MyTauusa) B OHOM H3 TPHIWVIETOB HE CKAXYTCS
Ha pe3y/bTaTe CHHTe3a. TakKHX HEHTpasibHbiX
MyTalmil JO/KHO GbiTh MHOTO — okosio 30%
OT BO3HHKAIOLIHX HA MOJIEKYJISIPHOM YPOBHE, H
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HX pacnpoCTpaHeHHe B MOMNYJSLHH, HE KOH-
TPOJIHPYEMOE eCTeCTBEHHbIM OTOOPOM, NO3BO-
JISieT MpeanoaraTh GOJbUIYI0 POJb CTOXACTH-
YeCKHX, HEHaMnpaBJIEHHbIX NPOLECCOB Ha MOJie-
KynsipioM ypoBHe. Mcxons U3 HelirpanbHOCTH
3THX MYyTaLMH MPEANOJaraeTcs Takxe, YTO HX
HaKOIJIEHHE B N€HOME MOXET MATH C MOCTOSH-
HOMH cKopocTbio. Takum oGpa3om, OGHapyXH-
Basl pa3NH4Msl B CTPOEHHH Ge/IKOB Pa3HbIX Op-
raHH3MOB, MOXKHO BBIMMC/IMTb BPEMS PACX0X-
JIEHHA MX OT oOLIero npeaKa ( KOHUENuMs M0-
nekynaprolx 4acos) (cm. 6.2).

OGuias KOHUENUKA MOACKYASPHOL 380-
Atoyul copMyAHpOBaHa B BHIE CJIEAYIOLUMX
smnupuyeckux mnpaBua (M. Kumypa): cko-
pocTb 3Bonoumru Jitoboro 6enka (B noaurHeax)
NOCTOAHHA M OIMHAKOBA B Pa3HbiX (hujiorexe-
THYECKHX BeTBfX (/), (PyHRKUHOHANBHO MeHee
BA)KHbIE MOJIEKY/Ibl MJIH HX YACTH 3BOJIKOLIHO-
HHDYIOT ObICTpee BaXKHbIX (2), MyTAaLHOHHLIE
3aMeHbl AMHHOKHMCJIOT C MEHbLUHMH Hapyiue-
HHAIMM CTPYKTYPbl H (PYHKLUHH GEeJIKOB SIB/SIIOT-
¢s1 HanOosiee OObIMHBIMK (3), GyHKUHOHANLHO
HOBbIH I'eH NMOABJAETCA B pe3y/ibTaTe MyrJiuKa-
uMH (4) v cayyaiiHas (UKCaLusi KeUTpaIbHbIX
(nau ovenb cnabo BpenHbIX) MyTauMil B Xoze
3BOJIIOUMH TNPOMCXOOMT Yauie 6aaronpHATHLIX
MyTauwmit (5).

Kak BHAHO, KOHUENuMsi HeHTpasiu3Ma He
OTKa3blBAETCA TOJIHOCTBIO OT FPUCMOCOGH-
TENBLHOrO XapakTepa 3BOJIIOLMH H HA MOJIEKY-
JisipHoM ypoBHe. Tak, B ogHux 6enkax ((pu6pu-
HOTIENTHIbl) AMHHOKHCJIOTHBIE 3aMeHbl HabJ1i0-
JAK0TCs Yalle ApYrHX (rHCTOHbI). VY MnepBbIX
CKOPOCTh 3IBOJIIOLIHOHHBIX 3aMEH @MHHOKHCJIOT
COBMAfaeT CO CKOPOCTbIO BO3HHKHOBEHMSI My-
Taluui, TAK KaK 3aMeHbl HE BJHAIOT HA CBOMCT-
Ba Genka. B remorno6ure BBHAY upe3Bbiuaii-
HOM BaXXHOCTH ero (PyHKUHH 3aMeHbl Habnona-
I0TCSl peXe, YeM B MoJiekyne (puOpHHONenTH-
nos. ¥ uuroxpoma C (B3auMoOAEHCTBYET C LK-




TOXPOMOKCHI330#t M PpeIyKTa3oi) CKOpOCTb
3BOJIIOLIHOHHLIX H3MEHEHHH ellle HIDKEe remo-
rno6una. I'mcron H4 kak Genok, yuacTylo-
LM B PEry/IsiliMK reHeTHyeckot HHpopMaluy,
3BOJIIOLIHOHHO OKAa3blBAETCsl €lle KOHCepBa-
TuBHee uuToxpoma C.

B nocnieanue ropbl Waew HeWTpanuama
4acTo pacCMaTpPUBAIOTCA B CBETE FHIOTE3b
MONEKYASPHO20 Opeliha — BNUAHUS HA IBO-
JIOLMOHHBIM TpOLECC BbINAjAKWEHN H3-NoA
NeHCTBYS eCTeCTBEHHOro otbopa Tak HaablBae-
moii «srouctuyeckoi» JIHK. Ota «3aroucthye-
ckasi» JIHK coCTOMT M3 HeKOOHpYIOLLHX roc/e-
JOBATEJIbHOCTEH HYK/IEOTHIHbIX Map H MO3TOMY
He NI0JDKHA B/uATH Ha (enoTun ocobu. K Hekomu-
PYIOLLIM OTHOCSATCH MOOUAbHbLE 2eHemuYecKue
anemermbl  (MOOHIbHBEIE  [IHCIIEPTHPOBAKHbLIE
rexbl). Y 3yKapHOT OHH MOIyT COCT@BJsiTb JIO
20% renoma. K «3roMCTHYeCKO#» OTHOCAT TaK-
e camemumnyio JHK, Kotopas moxer co-
crapnsTh 0 nosnoBuHbl Beedl JJHK xpomocom u
KoTopasl, Kak HeIABHO mNpeanosaranoch, He
TPaHCKPHOMPYETCA M HE HECeT HMKAKOH IeHeTH-
YeCKOH HH(POPMALHH.

Ceifyac CTano U3BECTHO, YTO caTeJUIHTHas!
JHK wrpaer cyuiecTBeHHyI0 pojib B MHTO3€ H
Melio3e W €e OMpeleseHHe KakK «3ToMCTHYe-
CKOl» HeomnpaBlaHHO. TO >Ke OTHOCHTCH H K
JHK tenomep, HaXONfLIMXCA Ha KOHLAX XpoO-
MocomM, u K cneicepan (orpeskam JJHK, pas-
IeJISIOLMM TeHbl), U K UMMPOHam (HEKOIH-
pyIOLUMM YYacTKam BHYTpH FeHa). Bce 3tH
crpyktypel JIHK oKkasbiBaloT TO WIH HHOE
B/MSIHHE HA MpPOSIBEHHE FeHOB W JOCTYTHbI
LISl ecTeCTBEHHONO oTOopa.

[lpencraBneHne O CeNEKTHBHOM HeH-
TPANbHOCTH KaKHX-TO YYaCTKOB T€HETHYECKOrO
KOJA HE BbLIEPXKANO NPOBEPKH: BCE CHayana
CYMTABLUKECS] HEHTpalbHbIMH H3MEHEHHS re-
HETHYECKOr0 MaTepuaja B XOfe NETafbHOro
HCC/IEJIOBAKRMS] OKAa3blBalUCh CBfI3AHHBIMH C
oco6eHHocTAIMH (DeHOTHNA, T. €. JOCTYMNHbIMH
15l ecTecTBeHHoro orGopa. Takum oGpasom,
MonexyaspHoll Opeldh) He A6ALEMCR CAMO-
CIOAMENbHIM IBONOYUOHHbIM (PAKMOPOM,
a JMlUb YBEJMYMBAET 4HACTOTY MyTaUMH, Mo-
CTaBJIsIsl TEM CaMbIM MaTepHaJ s eCTeCTBeH-
Horo ot6opa.

Kayuenue GenkoBoro nosumopdusma pas-
HBIX MOMYNAUMH H NOJIBHAOB HEKOTOPLIX BHIOB
[po30¢HIbl NOKA3aslo, YTO 6Ce Nepecmanos-
KU 8 HOCAe008AMENbHOCTU AMUHOKUCAOM
0KQ36L8QIOMCA 8 HONYAAYUAX 8 COCTMORHUU

cbararcuposarHozo noaumoppusma u 4ac-
MO HOCAM KAUHAAbHBIL Xapakmep. DTH JiBa
06GCTOSATENbCTBA YKa3blBAOT Ha CEPbE3HOE
afanTHBHOE 3HAYeHHE TAKHX M3MEHEeHHH (XOTH
aJlanTHBHOE 3HAYeHHe KaXKAOH KOHKPETHOH ne-
PECTaHOBKH HESICHO).

B cBoe Bpemsi KDHTHKA BeIyLLErO, TBOPYE-
CKOro 3HayeHus oTOOpa B 3BOJIIOLMH 4acTo
Gb11a BbI3BaHA HEOCTATOYHO NyOOKHM H3yye-
HHeM GHOJIOTHH OTHeJsibHbIX BHuoB. Hanpumep,
BO3HHKAJI0 COMHEHHE B TOM, KaK OTGOpP MOXET
«YJIaBMBaTh» HUYTOXHBIE H3MEHEHHs XapaK-
Tepa pacrpejeneHus MMrMEHTa Ha Kpbile 6a-
6GOYKHM WIH €[IBa 3aMeTHble H3MEHEHHS 00LLEro
TOHA OKpPacku nojieBok. [letasibHoe H3yyeHHe
TAKHX CJIy4yaeB B NPHPO/E MOKAa3ano BbICOKYIO
3¢ eKTHBHOCTL OTGOpa M €ro CrnoCo6HOCTb
«MOAXBaTbIBATh» JaXK€ TAKHE TPH3HAKH.

Ewe Y. Hapeun u C.C. YetBepukoB 06-
pallasi BHHMaHHE HA BO3MOXXHOCTh BO3HMK-
HOBEHMs Ge3pa3/IMyHbIX HACJIEJCTBEHHbIX YK-
noxenuit. Bnocnezacrsun JLx. Xonjedn npused
pacyeTbl, CBHIETEbLCTBYIOLLHE O BO3MOXHOCTH
CHHXXEHUSl MPHCNOCOGAEHHOCTH NonyJsumi B
pesyJibTaTe yBeJMyeHHS noJHMopgH3mMa (KOH-
uenuus eenemu4eckozo epy3a). I'lo ero mue-
HHIO, OTOOp, HamnpaBJieHHbIH NO OJHOMY WJIH
HEMHOTHM ajjiesiiM, B KOHL@ KOHLOB JOJOKEH
PUBECTH K CHIXEHHIO reTepo3uroTHOCTH. Oft-
Hako paboThbl, CBA3aHHbIE C H3yYeHHEM TOHKHX
GMOXMMHYECKHX U3MEHEHHH METOOM 3JIEKTPO-
(hopesa, NoKasaiu NPUCYTCTBHE 3HAYMTEJbHO-
ro YHCJ/1a BAPHAHTOB G€eJIKOB (9H3HMOB) B KaX-
JIOM M3 JIOKYCOB NPH aHanuse GOJbLUKX nory-
JISILMOHHBIX BbIGopok. Hannuwne Takoit rerepo-
PeHHOCTH —— OYEBHIHBIH pe3yJibTaT [AeHCTBHA
or6opa, HWOyLiero BCEria OAHOBPEMEHHO IO
muorum assiesisim (ecm. ra. 10). Or6op no mHo-
rHM ajniensiM H cooT6op, NPHBOUSALUHH K BO3-
HUKHOBEHHIO waeliha asmomamuyecku co-
ombupaemoix mymayuil, NOKasbIBAKT, YTO &
KOHeYHOM cueme Hem mymayul Heu-
MpartHolx, 8peOHbIX LAU none3Hbix 6e30m-
HocurmeneHo K ycrosuam. JlobGas myTtaums
MOKeT ObiTb B O[IHOM CJlyyae SIBHO BPEIHOH, B
JIpyroM — $IBHO TOJIE3HOH, @ B TPEThEM, IpH
paccMoTpeHHH ee Ge3 yyeTa LIeIOCTHOCTH re-
HOTHNA, Kaxkyuieica HelitpanbHoi. [losTomy
YTBEPXKAaTh, YTO YHCIO PA3JIHYHH B MOCJENO0-
BATEJIbHOCTH AMHHOKHCJIOT OKAa3bIBaeTCH HeH-
TPanbHLIM,— 3TO 3HAYHT TPHHHMATb HALIH
COBpeMeHHble, HEH30eXKHO  OrpaHHYeHHble
3HaHHs 33 aBGCONIOTHYI0 MCTHRY. Jloruukee Bee
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Ta6nwnua 20.1. Ycno pasavunit B nOCAEIOBaTENbHOCTH aMMHOKHCIOT B O~ienu remornobuna
HEKOTOPBIX NO3BOHOYHBIX XKUBOTHBIX (o P. Jobpxanckomy, 1972)

O6mext Yeno- | Fopun- [Jlowaas| Ocen | Koposa | Osua | Jlama | Ceunbs | Kpeica | Menus | Kapn
BEK na

Yenoeek 0 | 18 20 17 20 20 18 25 17 71
lopwina 0 19 21 18 20 19 19 26 18 70
Jlowans 0 2 18 18 16 17 25 23 70
Ocen 0 20 19 18 18 27 25 70
Kopoea 0 13 22 17 26 20 68
Osua 0 23 18 29 24 70
Jlama 0 20 23 18 60
CeuHBA 0 26 24 70
Kpeica 0 28 75
Mpiue 0 71
Kapn 0

>Ke NpPearnoJIOKHTb, YTO TAKHE Pa3JIH4Hsi, COB-
najamuiHe ¢ ypoBHem MopdodH3HoaorHYe-
CKOH JMBEPreHUMH CpaBHHBaeMbiX (opm
(rabsi. 20.1), oTpaXkalT KaKHe-TO HESICHbIE
elle Cerofiis, Ho TeM He MeHee (hyHKLHOHA/b-
HO Ba)XKHble ajanTHBHblE OCOGEHHOCTH FpyMNI.
«HenapBuHOBCKas 3BOJIIOLMSA» HA MOJIEKYJISIp-
HOM YPOBHE 33 CHET HeHTpANbHBLIX MyTalMil
JIAPBMHOBCKHH €CTeCTBeHHbIH OTGOp B3auMO-
JOTIONHFIOLLHE M HE MPOTHBOpEYAllHe HIpyr
apyry kouuenuuu (KO.I1. Antyxos, H.H. Bo-
POHLIOB).

20.2. HanpaBneHHOCThb
M OrpaHMYEHHOCTb SBOMIOLMOHHOIO
npouecca

EcrectBeHHbIl 0T60p MOXKeT NefCTBOBATD
no Jilo60My NPH3HAKY MJIK CBOHCTBY, M3MEHAA
JitoOOH Hac/IeCTBEHHBIH NPH3HAK B Ypesae no-
KosieHuit. OnHako 6bW1I0 Gbl HEBEPHBIM HA OC-
HOBAHUU 3TOr0 JleJiaTh BbIBOL, O Ge3rpaHuyHo-
CTH BO3MOXXHOCTEH 3BOJIIOLUMH KOHKPETHOM
rpynnbi.

B npo6seme HanpaBieHHOCTH [IB2 OCHOB-
HbIX acnekra: coO6cTBeHHO npobnema Hanpas-
AeHHOU 38oatoyuu ¥ npoblieMa peasibHO Cy-
LECTBYIOLIMX O2PAHUYEHUL 8 I80NIOLUL TOTO
UM uHoro (unyma. PaccMoTpum 3TH Hanpae-
JieHus 6oniee noApoGHO.

B konue XIX B. T. 2iiMep BLIABHHYJ KOH-
LenuHio opmoeeHe3a (NpsiMonHRefiHoe pas-
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BHTHE ), KOTOPYIO OH NMPOTHBOMOCTABHA TEOPHU
Y. Jlapsuna. Corsiacko e (BMNOCJIEACTBHH C
6/iM3KOH CHCTeMOl B3MIAA0B — KOHUENUHeH
rnomoeernesa — suictynwi JI.C. Bepr), 3Bo-
JIIOLMS OCYLLECTB/AETCS He Ha OCHOBe 0T6Opa
Cy4alHO BO3HHKAIOLLMX HAC/EACTBEHHbIX VK-
JIOHeHuH, Kak npeanosiaran Y. JlapeuH, a Ha
OCHOBE peasiH3aLMH HEeKMX BHYTPEHHHMX 33KO-
HOB (OT rpey. «nomos» — 3akoH ). Takas 3Bo-
Joums (HomoreHe3) Oblia NPOTHBOMNOCTABR/IEHA
JAPBHHOBCKOHM 3BOJIIOLMH KaK 3BOJIIOUMH HA
OCHOBe CJiyyaiiHOCTH (muxozeHes).

Ceflvac MOXHO CKa3aTb, YTO noaoGHoe
MPOTHBONOCTAB/JEHHE OKa3a/J0Chb HETOYHLIM
y»Ke NMoTOMY, HTO crmamucmu4ecKas npupo-
da mHoeux sereHull usHu (B TOM YHCIE H
3BOJIIOLHOHHBIX 33aKOHOMEPHOCTEH ) onpejesisi-
€T BAXKHYIO POJib CJIYYaHHOCTH W He UCKAIONA-
em, a npednonazaem npossirerue Heobxo-
Jumocmu.

I'oBOpsi 0 pa3BUTHH Ha OCHOB@HHM Orpe-
JENEHHBIX «BHYTPEHHHX 33aKOHOB», MOXXHO
NPUBECTH MHOXKECTBO NpHMepOB, Bpoje Owl
NOATBEPXKAAIUMX TNPAMOJHHEHHBIH XapakTep
3BOJIIOLUMM: HanpuMep, OT MATHMANOrO Mpefka
JI0 OfiHOMAJIOH COBPEMEeHHOH JIOlIaay MOXKHO
NPOBECTH MNPAMYI JIHHHIO, BHElUIHE Kak Obl
BbIP2XKAIOLLYIO peanu3aumuio «BHYTPEHHeH 3a-
KOHOMEPHOCTH» [OTepH MNajblleB HorH (cM.
puc. 6.4).

Cpenu Apyrux npumepoB sIKOGbI Hanpas-
JNIEHHOCTH 3BOJIIOLIMH — PeIyKUMs pa3mMepoB M



YNPOLUEHHEe CTPOEHHS] y OfIHOJIETHHX TpaB,
yMeHblLIeHHe pa3Mepa Tesia OCTPOBHbBIX XHBOT-
HBIX MO0 CPAaBHEHHIO C X MaTePHKOBLIMH NpeJl-
KaMM, yCH/IeHHE 3aKPYYEHHOCTH y HEKOTOpbIX
MOJIIOCKOB B MO3JIHEM OJIMIOLEHE W BEJIMKOe
MHOXXECTBO MOAOGHBLIX 3BOJIOUHMOHHBIX TpPeH-
JIOB, NPOSIBASIIOLIMXCS B Xofe (punorexesa pas-
HbIX FPynn He3aBHCHMO JPYr OT Apyra.

Ananrauuy, BHellIHe NPOM3BONALLME Brie-
YaTJieHHe HanpaBJIEHHOCTH, Ppeajiu3yloTCsl B
XOfe 3BOJIIOLMH BCeX JOCTATO4HO TNOAPOCHO
M3yYeHHBIX (PUJIOTEeHETHYECKHX CTBOJIOB (CM.
puc. 6.5).

Teopus otbopa naer oObsICHEHHE BCEM
THM CJIyYyasiM: Ha KaXIOM H3 3TanoB 3BOJIO-
LHH eCcTeCTBeHHBbIH OTOOp oCTaB/sii 0COGH C
0COOGEHHOCTAMH, JYYLIHMH B ONpeEAeJeHHbIX
ycnoBusx. Ecau  ycnoBusi  CylecTBOBaHHS
TPYIMMbl COXPAHSIMCh CTAGKUNBHBIMH OCTATOY -
HO J/iuTesIbHOe BpeMsl, HanpaBJ/eHHe NeHCTBHS
oropa B pslly NOKOJIEHHH TaKXe OCTaBajoCh
crabunbHbiM. ViMeHHO ombop Hanpaéasn
360MI04UI0  NO  ONpedeseHHOMY  pYcay.
BHeuinss HanpaBAeHHOCTb, BbIPAXAIOLLA5CS B
Pa3BUTHH  OMpeJesieHHbX  OCOGeHHOCTEeH
CTPOeHHSI B XOfle 3BOJIOLHH, OOYCTIOBNEHA He
MMM@HEHTHBIMH «BHYTPEHHHMH» 3aKOHOMEp-
HOCTSIMM, a fieiicTBHeM oTGopa.

Onnako y npoGnembl HanpaBleHHOCTH B
IBOJIIOLIMH €CTb M BTOPOH acCrnekT: CYLUeCTBO-
BaHHE TeX WIH HHbIX J60AIOHUOHHbLX 3anpe-
mos. Hanpumep, y yepBeoGpa3HOro CyLiecTsa
NPaKTHYECKH HET OHTONeHeTHYECKHX Mpeano-
CbIIOK 1151 (POPMHPOBAHHS KPbUILEB, HO TaKHE
NPeANOChIIKH eCTh Y MJIEKONHTAOLKX (B BHIE
NOABHXXHONO CKEJIETa KOHEeYHOCTEH W MOABHK-
HO¥ KOXXH). ¥ 4enloBeKa HeT OHTOMeHeTHYECKHX
NpeanocbUIOK sl ()OPMHPOBAaHHSA KHCTOYKH Ha
KOHYHKE XBOCTa, NOTOMY YTO Y HEro HeT pas-
BHTOrO XBOCTd, HO TaKHE MPENOChliKH €CTh y
IPYrHX MJEKOMHTAIOUIMX C Pa3BHTLIM XBOCTOM.
H3ameruugocmes npu3HaKos u ceoLcme Yy
2100020 8uda Husvlx Op2aHU3MO8 ece2da
O2paHUu4eHa.

BrisicHeHHe cHCTeMbl 3anpeToB B 3BOJIO-
LMK TOHM WKW WROH rpynnbl ABJIAETCA MEpCreK-
THBHBIM TIOAXOAOM TMpEeABHIEHHS] BO3MOXHbIX
nyTeft 3BOJIOLMH IPYNMbl B fanbHekwem. Hac-
TO TaKHe CHCTeMbl 3anpeToB ObIBAKOT CBA3aHbI
C HEKOTOPBHIMH (DH3HUKO-XHMHMYECKMMH HJIH
CTPYKTYPHO-MEXaHHYECKHMH CBOMCTBAMH >KH-
BbIX Opranu3moB. [TosicHHM 3TO aHanoruei co
CTPOEHHEM KpPHCTA/JIOB B HEOPraHH4eCKoH

npuposie. YCTaHOBJEHO, 4TO B MNpPHpPOAE BO3-
MOXHO CylleCTBOBaHue Tosibko 231 copmbl
KPHCTAJIHYECKHX pelIeTOK (pacrnofiodkeHHe
CTPYKTYPHBIX KOMIOHEHTOB BHYTDH KpHCTaJl-
na). M Bee cyulectByiowee pasxoobpasue
KDHCTA/LJIOB OTPAHHYEHO 4YHCJIOM BapHAHTOB,
onpefesisieMbiX (PH3HKO-XHMHYECKHMH CBOHCT-
BaMH aTOMOB H MOJIeKyJl. AHa/JIOTHYHLIE CHCTe-
Mbl 3aMPeTOB CYIECTBYIOT B XXMBOM NpHpoJe.
Heo6XoonuMOCTb CHaGXXEHHsI JIHCTA 3€JIeHOro
pacTeHusl MUTATebHLIMH BelLeCTBaMH, OTTOKA
CHHTE3HPOBAHKbIX NPOAYKTOB B NpyrHe 4acTH
pacTeHHs, a TaKKe HEOGXOAHMOCTb MeXaHHye -
CKO# noAlep>Ku JIMCTOBOH MJACTHHKH Orfpe-
JleNIfieT CHCTEMY CTPYKTYPHO-MEXaHHYeCKHX
3anpeToB B 3BOMIOLMH (DOPMBI JIMCTOBO# MNJia-
CTHHKH, BKJIIOHAIOLYI0 BCE BO3MOXKHbIE BapH-
anTbl (POpPMbl JIMCTA KAaK opraHa (poTocuHTe3a
(puc. 20.1).

$IpKMM BbIpa>K€HHEM CHCTEMbl 3anpeToB
fIB/ISIETCA 3aKOH (TOYHEe — MpPaBHJIO) 20MO-
noeudeckux pados B Hac/NeICTBEHHOH H3MeH-
yupocti (H.W. Baeunos, 1922): «Buder u
pooel, ceHemuuecku 6au3Kue, xapaKmepu-
3YIOMCs CXOOHbIMU padamll Hacreocmeer-
HOU U3MEHYUBOCTU C MAKOU NpasuibHO-
cmoio, 4mo, 3Has paod opm 8 npedesax o0-
HO20 8uda, MOY¥CHO npedsudems Haxoxoe-
Hue napairesvHvlx opm y opyeux eudos u
podoe». TakHe «CXofHbIE PAbl HACJIEACTBEH-
HOH HW3MEHYHBOCTH» SIBJSIIOTCA CBOEro pona
3BOJIIOLIHOHHBLIMH KaHaJlaMH, KOTOpble OrpalH-
YHBAKT W Kak Obl KAHAAU3UPYIOM 3BOJIOLH-
oHHbIl npouecc. HeosbHO Hanpauunpaercs
aHaJOTHA C NPOUECCOM KaHAAU3ayULL OHIMO-
2eHe3a, paccMOTpeHHOM B . 14 (cm. puc.
14.5).

BoipaxkeHHeM Cy11eCTBOBaHHA HEKHX 00b-
eKTHBHBLIX 3BOJIIOLHOHHBIX 3aMPeTOB SIBJSETCS
H TO 00CTOATEJILCTBO, YTO NPHPOAA 33 MUJIJIH-
apibl JieT 3BOJIIOLMHM He «H3o6pena» koJieca
Kak 3¢dexTHBHOro crnocoba rnepeaBKeHHs.
IT0 NPOM3OLLIO MOTOMY, YTO CyLecTByeT Orl-
penenieHHas CHCTEMa CTPYKTYPHO-MeXaHH4Ye-
CKHX 3anpeToB. BbISICHEHHE TaKHX CHCTeM 3a-
NPEeTOB — He MPOCTOe JIEN0, KaK MOXKET MoKa-
3atbcs Ha nepsbiit B3rasA (puc. 20.2). Us-
BECTHO, HANpPUMEP, YTO aKyJioBble Pbi6bl MOTYT
>KHTb Ha 3HAYMTENbHBIX ryOHHAX W B TMOBEpPX-
HOCTHBIX CJIOSIX BOIbl, B OTKPHITOM MOpE H Ha
MEJIKOBOILE, HO HE MOTYT XUTh B MPECHbIX BO-
Jax — Yy HHX MHOM THI BOIHO-COJIEBOFO O6Me-
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P u c. 20.1. B3anMooTHOLEHHS BCEX BO3MOXHBIX BapHaHTOB (POpMEl IHCTOBOH riacTHHKH. [Tprmep orpanu-
YeHHH B 3BOJIIOUMH, CBA3AHHLIX CO CTPYKTYpHO-MeXaHHyeckuMH 3anperamu. 1—IX — nocsenosatennHbie

BapHaHThl (opMbl JiHeTeeB (pHe. C.B. Mefiena)

Ha CO Cpe/ioil, HeXeJIM y KOCTHCTHIX phi6. Ha-
JIMUO CyLIeCTBOBaHHE 3anpeTa, OCHOBAHHOTO
Ha mopdoduznosorHieckux 0co6e HROCTSX Op-

P uc. 20.2. Bo3mMoXHO, B KOHCTPYKLMH CKENETHLIX
3/IEMEHTOB KOJIOHHM MHAPOUAHBIX nonunos Diphasia
W WHLKK TyH (Thija) BHIPaKaloTCA KakHe-TO HeH3-
BECTHbLIE HaM 1OKa 061iHe CHCTEMEl CTPYKTYPHO-Me-
xaHuueckux 3anpetoB (u3 A. IlopTmana, 1961)
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rauu3zauuu rpynnel. OgHako u3BecTHbl aga (!)
BHZA aKyJl, CrIOCOOGHBIX XKHThb B MPECHBIX BOzaX.
Kakum-10 00pasom B mnpouecce 3BOJIOLHH
3/leCb CHCTeMa 3anpeTa 0Ka3asiach NpeosioyieH-
Ho#. M3yyeHHue TakHX MCK/IIOYEHUH M3 npaBu/ia
ype3BbiyaiiHo HHTepecHo. OHU — CBHIETENDb-
CTBO HEOOBIYHbIX MyTeH 3BOJNIOLMOHHOFO Mpo-
Lecca.

Uem Bbillle paHr TAKCOHA, TEM MeHblle B
11eJIOM YHCJIO 3anpeToB. Myiekonuraioume Kak
K/JIacC OCBOWJIH BCE HMMEIOLLHeCs Ha IJjiaHeTe
ajanTHBHblE 30Hbl, TOMA KAK OTAeJbHbIE OTPS-
Ibl MJIEKOTHTAIOLIMX B MpoLecce crieuHanusa-
LMK NpHOGPesH MHOTOYHC/IEHHbBIE CHCTEMbI 3a-
NPeTOB, MPEensITCTBYIOLIHE NPOHHKHOBEHHIO B
Ty WIH HHYIO 30HY (Hanpumep, KHTo0Opas-
Hble — CHCTeMy 3anpeToB >XH3HH Ha Cylue,
PYKOKpbLJible — >XH3KH B MOYBE H T. IL).

HTak, 8 ocHoB8e HanpasaeHHOCTIL 380-
AIOYUU N1e3eUm, ¢ OOHOU CIMOPOHbL, HANPas-
AeHHoe Oelicmaue ecmecmseHHozo ombopa
HQ NPOMANCEHUL 3HAYUIMENbHO2ZO HUCAQ
noKoaerull, a ¢ Opyeoll CIMOPOHbL, CLUCTMEMA
3anpemos, O0OYCA0BAEHHAS Op2aHU3AUUeL
dannot epynner. OOHAKO, KaK MHOTOKPaTHO



[OAMEPKUBANOCH paKee, Jiobbie MOPHOHH3HO-
JIOTHYECKHE, OHTOMéHeTHYECKHE H FeHOTHITHYe-
cKHe 0COGERHOCTH camu no cebe — pesysibTar
NpeLecTByOLIeH 3BOMIOUMH (U JEHCTBHS OT-
6opa B MpPOLLJIOM).

Takum o6Gpasom, COBpeMeHHas 3BOJIOLH-
OHHasi TEOpHSl He TOJIbKO He OTBepraer sipjie-
HHE HamNpaBJe€HHOCTH B IBOJIOLMOHHOM Pa3BH-
THH, HO, HaNpPOTHB, MOAYEPKHBAET €ro KaK He-
o6xoaumoe CJeACTBHE JapBHHOBCKOFO MOHH-
MaHHSl XapaKTepa 3BOJIIOLHH.

20.3. MoHopunms m nonnPunus.
Ceryaras 3BonouUA

[TpoGnema MoOHOGWIMM — MPHMEp TOrO,
KaK HaKoIJIeHHe HOBBLIX JaHHbIX 3acTaB/sieT
orpaHu4uTh Ccepy MNPHIOKHMOCTH HEKOTO-
pbiX, €le HeJaBHO Ka3aBLIMXCSi BCEOOLIMMH
NPHHLHIOB.

llpuriyun moHoPpuUALL — nPOUCXOKHCOe-
HuUs epynn om OOHOL npedkosoi ¢Gop-
Mbl — OCHOBa KJIaCCHYECKOH (pHoreHeTHYE-
cKoii cucrematukd. OOHako B COBPEMEHHOH
TPAKTOBKe MPHHUKNA MOHOPUAKHH NPOM3OLLIH
usmenenusi. Eue Y. JlapBuH cyutal, YTO HO-
BbIl BHJI IPOHCXOAMT HE OT OJHOH, @ OT MHOTHX
ocobeii. CerofiHa 3TO NOJOXEHHE MOJHOCTbIO
NOATBEPXKAEHO PA3BMTHEM YYEHHSI O MHKpO-
IBOJIOLMH: SICHO, YTO 3JIEMEHTapHas 3BOJIIO-
LIMOHHAas eAMHH1a He 0co0b, @ OTAEJibHasA M0-
MyJISILMs, MO3TOMY BbIP@XXEHHE «IIPOHCXOXKIE-
HHE OT e/IMHOTO MpeKa» HeJib3s MOHHMATh Oy-
KBaJIbHO, B CMbICJIE MPOHCXOXKIEHHE OT €HHOM
oco6u. Mornoguremuueckoll Hado cuumarme
2pynny, npoucxooauas om OOHOL 2pynnbl
mMo20 e MaxKcoHomudeckoeo parea. Ha-
npUMep, CeMeHCTBO COBPEMEHHbIX JIACTOHOIHX
(ywiactbie M HacTOSILLKE TIOJEHH) MPOH3OLUNIO
OT Tpynn BHIOB, NPHHAWIEXAELMX, BHIMMO,
NaXe K pa3HbiM cemeiCTBaM OTpsiia XMILHbIX.
OnHako 3TO He jaeT OCHOBaHMs Jyisi MpPH3HA-
HHSl COBPEMEHHOrO OTpffa JIaCTOHOTHX HOAU-
huremureckol epynnoil: BeCb OTPsi JiacTo-
HOTMX NPOHM3OLLEJ OT OJHOTO OTPs/a XULLHbIX.

Hpyroit npumep. Knacc MIeKONHTAIOUIHX
XapakTepuayeTcs OnpefieSIeHHbIM Habopom oc-
HOBHBIX NPH3HAKOB H CBOWCTB, OTJIHYAIOLIHX
MX OT penTiuit. 10T HaGop npHaHaKos (ro-
CTOfIHHasi TENJOKPOBHOCTb, >XHBOPOXK/IEHHE,
BCKapMJIMBaHHE AeTeHbIUEeH MOJIOKOM, pa3BH-
THE MO03ra, 0COOEHHOCTH JIOKOMOLIHH, CTpoe-

HUE OpraHa cJyxa u apyrue oCOGeHHOCTH) BO3-
HMK, KaK TOKAa3blBalOT MaJeOHTONOrHYECKHE
JaHHbIe, HE Y OJIHOTrO BHAA MJIM rpynnbl GJiM3-
KHX BHIOB, & B PasHbIX CTBOJIAX OJIHOTO My4ka
¢unoreHeTHYECKH OIM3KHX Fpynr PENTHIHH,
npHyeM He OAHOBpeMeHHO (cM. puc. 17.2).
Tem He MeHee BeCb KJIACC MJIEKOIMTAIOLIHX
HAJ0 CYUTATh MOHO(HIETHYECKOH IPynnoM; ox
BO3HHK OT OJIHOTO TAKCOHA TOrO Ke paHra (oT
KJacca penTH/IHH).

Cefilyac MHOro npumMepoB TOro, Kak no
Mepe HAKOMJEHHsI JAHHBIX M0 MOPGOJIOTHH,
NaNeoHTOJIOrHH, 0COOEHHOCTAIM 00pas3a MH3HH
OT/IEJIbHBIX TPYMN MX MPHXOAMTCS pasfeNsTh Ha
camocTosiTeNbHble. Tak GbLIO € OTPAAOM Ipbi-
synoB (Glires), B koOTOpbli e€ll€ HENABHO
BKJIIOYAJHM B Ka4yecTBe nojoTpsaa 3akiueobpas-
HbiX. Tenepb HET COMHEHHS, YTO CXO/CTBO 3ai-
11eo6pa3HbIX C TpblayHaMH BHELIHEE, KOHBEp-
réHTHOoe, H HbiHE OHH BLIJEJIEHBI B CaMoCTOA -
tenbHble oTpsanl Lagomorpha u Rodentia,
uMelolllMe pasHoe npoucxoxnenwe. Eue He-
JIABHO B OJIMH OTPSAZ XHILHBIX NTHI OO BEAHHANH
COKOJIOB H COB — JIBE€ COBEPIUEHHO Da3JiHy-
HbIE MO NPOMCXOXKAEHWIO rpynnsl NTHL. Kak
TOJILKO BbISICHSIETCS NOAH(DHIETHYECKHH Xa-
paKTep TaKCOHOB, HX CJEAYET Pa3fieJisiTh.

Onnako npo6aema MOHOWIHH He HCyep-
NbIBAETCS NPH3HAHHEM KOHUENUMH wupoKou
MOHOPuUAUL (IPOHCXOMIEHHEM OJIHONO TAKCO-
Ha OT JIPyroro TaKOro >€ CHCTEMaTHYECKOro
panra). B r. 13 npHBOAM/IMCH HEKOTOpBIE H3
MHOTOYHC/JIEHHBIX [1PHMEPOB 2ubpudoeeHH020
e8udoobpaszosarus. MHorve BHOb HpHCA, Ta-
6aka, noJiblHH, KOCTpa, MATJIHKA W APYruX pac-
TeHHH HMEIT rHOPHUIOTeéHHOE NPOHCXOXKACHHE
(nyTem aIoNoONUNNOHINK — rHOPHAKH3ALMH C
NOC/EAYIOLIMM yABOEHHEM 4YHMCJIa XpOMOCOM).
3710 03HaYaeT, YTO Ha MUKPO3BOAIOYUOHHOM
yposHe noaupuius 603mO%HA. Bo3MOXK-
HOCTb BO3HMKHOBEHHMsi HOBOFO Pojia MOCPeNCT-
BOM rMOpMAM3aLMH, T. €. MNOJH(HIETHYECKH,
JIOKa3aHa IKCNEepPUMEHTANbHO (cM. pHc. 6.28).
Cefiuac u3BeCTeH psll MPHPOLHBIX MEXPOMO-
BbIX rHOpuaoreHHbX (opm. Cpefn HHX psiGH-
HoKM3uNbHUK (Sorbocotaneaster), pacnpo-
CTpaHeHHbIN Ha tore FIKYTHH, SYMEHb-KJIHH3-
numycoBbiit tHOpHL (FHordeum x Clinelymus),
pacripocTparenHblit Ha [lamupe, ruGpHa anbl-
4yu ¥ abpukoca — B Mouiose.

HnrepecHbIMH NpuMepamMH rHOpHAOTe HHO-
ro BHA00OPa30BaHHsi CIY>KAT HEKOTOPbIE BHIbI
amubuii (M3 rpynnsl €BPONEHCKHX 3€NEHbIX
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P. occidentalis

P. monacha - occidentalis (2n)

P. monacha-latidens (2n) T P. 2 monacha - lucida (3n)
P. latidens Rt monachai /
P. monacha-latidens (2) Ve P. monacha - lucida (2n)
P. virf‘osa:'j . VA "”C"dai \
N S % f’_ L P. monacha - 2 lucida (3n)

Poeciliopsis? (3n)

Puc. 20.3. Ceryaras ssoJoums B rHGPHIOreHHOM KOMILIEKCE AHIIONIHO-TPHIIOMIHBIX, OIHO- H JBYTOJBIX
pui6 pona Poecciliopsis. Oprononsie GopMbl THOPHIHOTO NPOHCXOXKIEHUS! HE MONYEPKHYTH!, AHIUIOHAHLIE
TMOPHAOTreHHbIE TIOAYEPKHYTHI, TPUIIONKHBIE MMHOTEHETHYECKHE NOANEPKHYTHI BOSHHCTONH JHHHUEl. B cko6-
KaxX yKa3ana CTeleHb MOJHIUIOWIHOCTH oftHononelx Gopm (no B.B. Bacuibery, 1985)

JAryuwieK) U penTuinil (KaBKa3CKHe CKaibHble
sillleprubl). B nocneprem cayyae BunooGpaszo-
BaHHIO CrocoOCTBYeT BO3HHKHOBEHHE TNapTe-
HOT€HeTHYEeCKHX (hopMm.

Hrak, cyuiectByrouine reHeTHYeckHe me-
XaHH3Mbl (aJJIONONMIVIONAMS, NapTeHOreHes)
NO3BOJIAIIOT B ONPEAEJIEHHBIX CJIyYyasX Mpo-
pBaTh Oapbep BHELUHEH CTePUILHOCTH, XapaK-
TepHbIl 151 BUIOBBIX (JOPM B NpHpose; 3TO U
BENET K NOJH(UNETHYECKOMY BO3HUKHOBEHHIO
BUIOB. B 3THX cotyuyasx Tak uaswiBaemoe cem-
4amoe podcmso (puc. 20.3), KoTopeiM CBA3a-
HEl BCE TNOMyNSIUHH BHYTPH BHAa, 06MEHHBAK0-
LHECS reHeTHYEeCKOH MH(opMalmel, OKa3bl-
Baemces 4acmu4HO XapaxKmepHelm U OAR
epynn 6udogozo paxea. B nocnenHue pecs-
TWIETHSI aHanu3 TMPOMCXOXKAEHHS  KaXKIOk
KpynHo# (punoreHeTHYECKOH rpynnbl npeBpa-
1i2eT ee u3 ApeBa B KycT. [To-BuauMomy, 3a-
BOEBAHHE KaXKIOH KPYIHOH afanTHBHOH 30HbI
(ocHOBa BO3HMKHOBEHHsl MOCAELYIOLIErO Mpo-
necca asjioreHe3a — oOpa3oBaHHWA MHOTHX
fioyepHuX (OPM € HACTHBIMH AfANTALHSMH)
OblIO CBA33HHO C TEM, YTO B FOMOJIOTHYHBIX
y4acTKax reHoMa He OJIHOro, a Pa3HbiX BHIOB
NOAXBATLIBAANCH OTOOPOM MOMOJIOTHYHbLIE MY-
Tauud. [Tostomy «nepexod e dpyeyio adan-
MUBHYIO 30HY ... MOXMEm 3ampazusame
OOHOBpEMEHHO He O0uH, a MHo2ue 8udbl,
npuradnexcauue K pasHelm cemelcmean u
ompsdam ucxodnozo karacca» (H.H. Bopos-
uos, 2001, c. 515, 517). Takoit napasiesib-
HBIH BBIXOJL HECKONBKUX BUIOB B HOBYIO 30HY M
o0pasoBaHHe TaM HOBOH KPYNHO¥ CHCTEMATH-
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YeCKOH Trpynnbl Ha3biBaeTCs napaguined.
IlapapunuTiyeckoe mpoxcxoxaenwe npeamno-
JIaraeTcsl He TOJIbKO 1151 MIEKOMHTAIOLHKX (CM.
puc. 17.2), HO M [/191 FONOCEMEHHDIX, H TNOKPbI-
ToceMeHHbIX. Bripouem, Kak o6Gpauiaer Bu1ma-
nue H.H. Boponuios, B octose napadunuu sce
e JIEXKHT AHBEPreHLHs: caMa BO3MOXKHOCTH
FOMOJIOTHYHOTO MyTHPOBAaHMS ONpeJe/siercs
OGLLHOCTLIO TPOUCXOXKAEHUS,

Jpyrum  daxropoM,  3acTaBnsoLIMM
NO-HHOMY B3MJISIHYTh Ha BCEOOUIHOCTb H 00s-
3aTe/IbHOCTb MPOSIBJIEHHS MPHHIMNA MOHOGDU-
JIMK B BO3HMKHOBEHMH NPHPOJIHBIX TAKCOHOB,
IBJISIETCA CYLIIECTBOBAHHE OrPOMHOH H Pa3HO-
o6pa3Hoii rpynnbl JMlIABHUKOB. M3BecTHO,
4TO JIMLIAHHHKH — CBOEOOpA3HbIE KOMIJIEKC-
Hbl€ OPraHH3Mbl, KOTOPbIE COCTOSIT M3 3eJIeHbIX
BOJIOpOCJIEH H rpHOOB aCKO- WM GasHIHOMH-
uetoB. OGpasyiowpe AMIIARHHKH rPHObI He
MOTyT XHTb Ge3 Bomopocsieii. CyuiectByer
okosio 10 000 BunoB suwaliHKHKOB, Brigense-
Mble Kak ocoOblit knace Lichenes. [Tpu stom
BO3HHKAaeT CBOEOOPAa3Has CHTYaLUsi: OJIHOBpE-
MEHHO CYLIECTBYIOT (DHJIOreHETHYECKHE CHCTE-
Mbl, BKJIKOYAKLUIHE NOPO3Hb BOAOPOCIH, C Of-
HO¥ CTOPOHbBI, @ aCKo- H 6a3uIHOMHUETBl — C
Apyrod. B To »xe Bpems cyuiectByeT ocobas,
camocTosATe bHas (PUIOreHeTHYeCKas CuCTeMa
AN JiKlaiHukoB. B ueniom Kak cheremartmye-
CKasl rpynna OpraHu3MOB OHH UMeIOT nosiugu-
JIETHYECKOE MPOHCXOXKIEHHE.

[lpu obcyxnennu npoGieMbl NOMUGHIHK
NPHXOAUTCS BCNIOMHHTL H rMNOTE3y O CHMOHO-
FEHHOM MPOMCXOMIEHHH OCHOBHBIX Py CO-



BpeMEHRHbIX OpraHM3MOB MyTeM NOC/IE0Ba-
TeJbHOro 06’beJHHeHHs a3pOGHbIX GaKTepHii 1
MHKOMJIa3M (CM. mi. 5). DTO No3poOJsAET roBo-
pHTb O MONH(UIETHYECKOM NPOHCXOMAEHHH
THNOB H LAPCTB XXHBOH TNPHPOIbI.

Urak, pasnoobpasue 360410YLOHHbLX
nymei aue80l npupodb. 0Ka3bleaemcs
6oabWUM, 4Yem 3IMO npednorasarocy B
50-e rr. XX BeKa: B HEKOTOPbIX CrienHaibHbiX
CJlydasix B rpouecce 3BOJIIOLUMH MOIJIH Ha pas-
HBIX YPOBHSX BTOPHYHO BO3HHMKaTh nojikgune-
THYeCKHe TaKCOHBI.

20.4. Npobnema Bupa

B npo6aeme Buaa (cM. ra. 12) MHoro HH-
TepecHbIX BOMNPOCOB, 3aC/Y>KHBAKOLIHX HCCJIE-
poBauusi. COBpeMEHHbIE TeHETHKO-3BOJIOLIH-
OHHble onpeseJsieHusi BHAA (M NOMyJsLMK) OT-
HOCATCH OOBbIYHO K NepeKpecTHOPa3MHOXKalo-
L{MMCcSl Opranu3MaM. [eHeTHyeckoe €IMHCTBO
KaK [JIaBHbli KPUTEPHIH HEMPUJIOXKHMO B TOJ-
HOM Mepe K MOmnyJ/isiuMsAM araMHblX, 00Jiurar-
HO-IIAPTEHOreHeTHYECKHX W CaMOOMJIOAOTBO-
pstolnxcs BUAOB. OHAKO H y TaKHX OpraHus-
MOB BHJ KaK KaueCTBEHHbLIH 3Tan 3BOJIOLMOH-
HOro mpollecca JIO/KEH peajibHO CyLUeCTBO-
BaTb. POPMYJIHPOBKA NOKATHSA BHAA (M mory-
JSILKK) y Takux (JopM, BHAHMO, JODKHA ObITh
OCHOBaHa Ha OOLHOCTH HCXOQHOrO rMeHeTHYe-
CKOro MmarepHajia U Ha TOYHOM yueTe MecTa,
3aHHMaeMOro AaHHO# (Jopmoii B GHoreoieHo3e
WiM Uenoil cuctemMe GHOreoLEHO30B.

Jlo koHUa He pelueHa npoGjema BHIA B
naneoHToNIOTHH. B mnaneoHTONOruM noHsATHE
«BUA» He BIIOJIHE COMOCTABHMO C TAKOBLIM B
HeoHTOJIorMH. B HeoHTONIOTHH B naHHLIE MoO-
MEHT BpeMeHH Mbl BCerga HMeeM Kak Obl cpes
OfIHOH W3 BeTBeH (DUJIOreHeTHYeCKOro JipeBa.
HMeHHO B MJIOCKOCTH 3TOrO Cpe3a H OCyLUecT-
B/sieTCS1 OOMEH reHeTHYecKol HHpopMauuei
MEXIY OTAENbHBIMH MOMYJASUMAMH — rhaB-
Hblfl MpoLeCcC, WHTErPUPYIOLIMI BHA KaK eaH-
HOe uenoe B 3BOJIIOUMH. B naneonTonoruye-
CKOM MaTepHajie HccsiefoBareib HMeeT JIEJIO
0GbIYHO C JPYroil MJIOCKOCTbIO PaCCMOTPEHHS
(bMNOre HeTHYECKOTO CTBOJIa — BCErza 1o Bep-
THKaJIH, 110 BPEMEHHOH OCH. Y4acTok ¢unore-
HETHYeCKOro CTBOJIA, 3KBHBAJEHTHLIH BHIY B
HEOHTOJIOTHH, B MANIeOHTOJIOTHH MpaBHJIbHEE

Ha3biBaTh He BHMIOM, a ghpampueti (cM. T
12).

PaHo MM NO3[HO C HAKOMAEHHEM NaJEOH-
TOJIOTHYECKHX JaHHBIX O PaCNpPOCTPaHeHHH Bbl-
MepLIHX OPraHH3MOB CO 3HAYMTEJIbHBIM yTOY-
HEeHHeM BO3pacTa MCKOMNJeMbIX OCTAaTKOB, C
NPOHHKHOBEHHEM B TNalE€OHTOJOTHIO (peHeTH-
YeCKHX MEeTOIOB MCCJeIOBARHMSA, HECOMHEHHO,
BO3HHUKHET BO3MOXXHOCTb 0oJjiee TOYHO COnoc-
TaBUTb BUI (¢(paTPHIO) B MANEOHTONOTHH H BHA
B HeoHTOJIOrHH. [TOKa >Ke Bcerna Hano HMETH B
BHIY, HTO MNAaNeOHTOJOFHYECKHE «BHIBI» HE
BIIOJIHE 3KBHBAJIEHTHbl BHIAM COBPEMEHHBIM.

ITpo6nema codepicarus suda BCTaeT H
TpPH COMOCTABJEHHH BHIOB H3 PasHbIX rpynmn. ¥
NTHL, HanpuMep, npeo6aafaollM NyTeM BH-
noo6pa3oBaHus sBNSieTCA reorpaguye-
CKOe — BO3HMKHOBEHRHe reorpaguyeckoi, Kak
NpaBHJIO, H30JISLMH KaKOH-JIHOO rpynnel no-
MyJisiuMil HCXOAHOro BHAA (Ha OCTPOBax M T. I1.).
Y pacteHuit ¥ HeKOTOpbIX Gecno3BOHOYHBIX
4acThl CJIyyaH BHAOOOPA30BaHHSl, CBA3AHHbIE C
XPOMOCOMHBIMH MepecTpoHKaMu (Hanpumep,
noaunaouaueit) 60k 0 60K OGHTAIOUIMX HCXOM1-
HbiX (hopm. CkasbiBAIOTCs JiH, TAKUM 06pa3oMm,
MyTH BHAOOOpa3oBaHHsi Ha MOPQOGH3IHONONH-
YeCKOM CONIEpPXKaHHH HOBLIX BHIOB? Buuumo,
112, NOCKOJIbKY OObIYHO BHbI, BO3HHKAOLI{HE
npu reorpaduyeckoM BHA006Gpa3oBaHHH, 06-
Hapy»XuBaloT OOJbLIE OT/IMYHH, YeM Ha MnyTsX
CHMNaTpHYeCKOro BHA00OGpa3oBaHHs.

Y6enurenbHbiM IOKa3aTeNbCTBOM Pa3HOro
3BOJIIOLIHOHHOTO COAEPKaHHsA BHIOB B PasHbIX
rpynnax MoryT CJIy>XHTb JaHHBIE O Pa3/IHYHsX B
reHeTHYECKHX JUCTAHUMSIX, XapaKTepHbIX IJifl
psaa rpynn no3eoHouHbIX (Tabn. 20.2).

Ta6anuua 20.2. CpesHue reHeTHyeckue

AucTaHuMK (npH noaHom cxoacree D = 0)

NpH CPaBHEHHK BHIOB BHYTPH OAHOFO poja

B puae rpynn xueotHuix (13 B.W. Nnasko,
1985, H.H. Bopouuos, 2001)

['pynna D Yucno uay-
YE€HHLIX pOoOB
(eHaoB)
Hacekombie 1,056 1* (23)
Pri6n 0,152—0,580 |10 (1167+)
Amcubuu 0,462—1,710 | 7 (510+)
Pentunuu 0,650 5 (87+)
[Truet 0,120 12 (173+)
Munexonuraoure | 0,450 35 (317+)
B Ty, rpugynn  |0,002—0,740 | 23

* Drosophila.
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Joau pasnuyaoumxcs JOKYyCoB (CTpyk-
TYPHBIX T€HOB) B F€HOME MEXIy BHIAMH ApO-
30()HJ1 MHOTO BhILIE, YEM MEXKIY BHIaMH 60Jb-
LUMHCTBA NO3BOHOYHBIX (KPOME HEKOTOPBIX Po-
noB ampubuit). CTeneHb reHeTHYECKOl avBEp-
FeHUHH MeXIy BHIaMM NPHMaToB OKa3anack
ynuBHTesibHO Hu3Koh (D menee 0,1). ¥V nTun
YpOBEeHb PasyIMuMi MeXKIy pOAaMH COOTBETCT-
ByeT pasfiMyMAM MeXIy NONBHIAMH APO30¢HJI.
Brickasano npeanonoxenre (H.H. Bopow-
LOB), YTO y NO3BOHOYHBIX MOJIEKY/IipHas IBO-
JIIOLMA MIET, B OCHOBHOM, 32 CYET peryJisTop-
HbIX FeHOB. a y GeCrno3BOHOYHLIX — 33 CYeT
CTPYKTYyPHBIX TEHOB. H CBSI3aHbl, COOTBETCT-
BEHHO, C Pa3HbIMH THNAaMH OHTOreHe3a (aeTep-
MHHHPOBAHHbIM pPA3BHTHEM Y HACEKOMbIX, M
pery/ATOpHbIM Pa3BMTHEM Yy NO3BOHOYHbLIX).

INpusenennbie B Taba. 20.2 nannble cooT-
BETCTBYIOT HaBHO M3BECTHOMY CHCTEMaTHKaM
dakty, 4T0 MOphohH3HONIOTHYECKHE Pa3IHYHA
MKy BUIaMH MIEKOMHUTAIOLIMX W NTHL 0ObIY-
HO 3HAYMTEJIBHO MEHbLIE, YeM MEeXIy BHIAMM
amuGuii.

C Bumoo6pasoBaHueM CBsidaH W JIpyroi
HHTEpPECHbIH (DeHOMEH, NPHBJIEKAIOWMI BHH-
MaHHE  SBOJIIOLMOHHCTOB,— CYLLECTBOBaHHE
Tpynn TeCHO CBA3aHHBIX BWIOB OJHOTO poja C
KaK Obl pasmeimeimu epaHuyamu B HEKOTO-
pBIX yYacTKax COBMECTHOrO MX OOHMTaHKs.
OnuceiBaetcst Bce Gonbliee YHCAO NpHMEPOB,
KOrZa BHIbI, XOPOLIO OT/IMYAIOLLHECs Ha 6oJlb-
uieli YacTH apeasa, CTaHOBATCA IJIOXO pasiu-
YMMBIMH B KaKHMX-TO Y3KHX (6onee unH MeHee)
rHOpPHOHBIX 30HaX, BO3HMKAIOT Kak Obl yenu
dopm (cm. 13.2). Tloxoxe, yro nopoGHbIE CH-
TyauuHy BCTPEYaKTCA B MPUPONE vallle, YeM
3TO NpeanoJiaraioch ellle HeNaBHO, H OHH 3a-
CJY>KMBAIOT NPHCTAJIBHOrO BHHMaHHS.

20.5. Jeonouus 3BOMIOLUMOHHBIX
MeXaHU3MOB

HcropuueckoMy HM3MEHEHHIO noaBepra-
JIUCb HE TOJIbKO IpyNnbl M COOGLUECTBA OCO-
6eH, HO M CaM 3BOJIIOLMOHHBIH MexaHH3M. Ha-
npHMep, BOSHHKHOBEHHE NOJIOBOTO pa3MHOXe-
HHSA, Pa3ie/ILHONONOCTH GBIIO OAHKUM M3 Cyllle-
CTBEHHEHLIHX MOMEHTOB, ONpeJe/MBLUNX MHO-
rie YepThl NPOTEKAHMA 3IBOJIOLMOHHOTO MNpO-
uecca. He ocrtaBanuch HEHM3MEHHBIMH M OT-

272

J€JIbHbIE KOMIMOHEHTbI CJOXHOIO MHKpPO3BO-
JIIOLMOHHOrO MexaHuaMa. Temn CrnoHTaHHOroO
MYTaLMOHHOrO npouecca cpopMUpoBaiCs B
npouecce SBOJNIOLUMH KaK pesysibTaT B3aWMo-
DEUCTBHA  MHOTMX  passiM4HbIX  BJIMAHMIL
[To-pasHomy B nepsbie 3MOXH pa3BHTHA OHO-
cepbl 3eMiH IOMKHBI ObUIH B3aUMOJIEHCTBO-
BAaTb M OCTAJIbHBIE 3JIeMEHTapPHbIE 3BOJIIOLHOH-
Hele pakTopbl. [TonynsuHoHHO-BUIOBONH Ypo-
BEHb OpraHM3aLMM XKHBOTO TAKXKe CJOMXKHUJICA
HE Cpa3y, a B pe3yJ/ibTaTe AIUTEJIbHON H CIOXK-
HOH «JIOMONYJIALHOHHOH» IBOJIIOLMH.

Bce 3TH M MHOrHe Apyrve BONpoCH 380-
AroyuL el KIYyT CBOMX MCCJIeNoBaTedieH.

Bosiee niv MeHee usyueH TOJBKO (TOYHEE,
NpUBJEKAaBLIMH OOJbLIOE BHMMaHHE HCCJIENOo-
BareJiel) BONpoc O BOSHHKHOBEHHH H POJIH €C-
TECTBEHHOr0 O0TOOpPa B 3BOJIOLMH KH3HH.
[pennonaraercs, 4to oTOOp CYLUECTEBOBA [0
BO3HWKHOBEHHMA H3HW KaK TaKOBOH, €lle Ha
NpeaBHOJIOTHYECKHX STanax pa3BHTHS OpraHH-
yecKoro Mupa (npedbuonozuyeckuii oméop).

C BONpOCOM 3BOJIIOLMH  3BOJIOLHMOHHBIX
MEXaHH3MOB MOXET ObiTb CBfI3aH BONpPOC O
cneumdrke B3aWMONEHCTBUA MHKPO3BOJIOLH-
OHHBIX ()aKTOPOB B pasHbIX rpynnax opraHuye-
CKOrO MHpa (munonozus MUKDO3BOAIOUULL).
Tak, Hanpumep, napasMTH3M B 2KM3HH Npo-
CTEHWHX M MHOPOKIETOYHBIX MOXET BECTH K
pasHbiM  3BOJIIOUMOHHBIM NOCAEACTBUAM: Y
NpOCTEHLIHX MEPEXOL K IHIONApasHTH3My He
TOJILKO HE CBA3aH C perpeccoM (Kak y MHOro-
KJI€TOYHBIX), HO, HANPOTHB, BelET K MOPGhOoGH-
3uosiornyeckomy nporpeccy (IO.M. Tlonss-
CKui). BumMo, posib KpymHBIX MyTaumii, no-
JIMIVIOWAHH H MEeXBHIOBOH rHOpHAH3aLMH B
IBOJIOLMH pacTeHuil 6oee 3HAYHTEJIbHE, YeM
B 3BOJIOLMH XKHBOTHBIX; Y KMBOTHBIX 3HAYH-
TeJIbHYIO pOJib B 3BOJIOLMH HIpaeT NoBefieHHe
(cocTa3anue, B3auMonomollb H T. A.). [lono6-
Hbie (DaKThl NO3BOJIAIOT NpeAnosiarate, 4TO C
NOSIBJEHHEM HOBLIX KPYMHBIX TPynn MOryr
TpaHCchOPMHPOBATECA MEXaHM3MbI 3BOJIIOLHH
(B. Penw, U.H. [lImanbraysen).

3HaHHe nyTeH IBOMIOLUMH IBOJNKOLHOHHBIX
MEXaHH3MOB B NPOLIOM LO/KHO NOMOYb pe-
WHTb MIaBHYIO 3ajiady Oymyiiero — paspabort-
KY OCHOB ynpasJ/iseMo#H 3BONIOLKH. He nckiio-
YeHa BO3MOXHOCTb, 4TO B 0603pHMoM Oymy-
IleM B HoOC(epe BO3HMKHYT HMHble, YEM B He
KOHTPOJIMPYEMOH PasyMOM 4eJioBeKa NpUpoLe,
MeXaHH3MBbl 3BOJIIOLMOHHOIO Npouecca.



20.6. CooTHOWEHUE MUKPO-
M MaKpO3BONIOLMMK

CyulectByloT nNpeACTaBn€HHs, COMIACHO
KOTOpbIM NPOLECCH H 3aKOHOMEPHOCTH MaK-
PO3BOJIIOLMH AKOObI HEOOBACHHMbI HCXOIA M3
yuenusi o MHKpo3asoswuud. [lpemnonarator,
YTO BO3HMKHOBEHHE PONOB, CEMEHCTB H T. L.
NPOHCXOAMT Ha OCHOBE NPHHLMMHAIBHO JPYTrHX
(hakTOpPOB ¥ 3aKOHOMEPHOCTEH, HE NPOABJISIO-
LIMXCA Ha NOMYJALMOHHO-BHIOBOM YPOBHE.

Ilpy nocnepoBaresibHOM NMOCTaHOBKE BO-
npoca O HECBOAMMOCTH MAaKpO3BOJIIOLMH K
MHMKPOIBOJIIOLMH HYXHO NOKa3aTb HeoOXOmH-
MOCTb BBIIEJIEHHS CNELMANBbHOTO MaKpO3BO-
JIOLLHOHHOTO YPOBHSl OpraHu3auiH xmu3uH. O
HaKO NpH COBPEMEHHOM YPOBHE 3HaHHWH HET
OCHOBAHH#H rOBOPHTHL O BO3MOXXHOCTH BblIEJIE -
HHS TAKOro YpoBHS,, NOTOMY 4TO BCE€ MaKpo-
3BOJIIOLHOHHbIE (DEHOMEHbl B KOHLE KOHLIOB
COCTOSIT M3 MHMKPO3IBOJIOLMOHHBIX fBJACHHH H
co6eiTvii. [ToaTOMy B npHHUMNE aHaNH3 Npo-
LLeCCOB MAaKpO3BOJIOLMH MOXET ObiTb NpoBe-
IEH UCXOOs W3 MOHATHI M 3aKOHOMEPHOCTEH,
M3BECTHBIX B YY€HHWH O MHKPO3BOJIIOLMH. Bee
CaMbie CJI0XKHLIE Ha NEPBLIH B3MVIsA MaKPO3BO-
JIIOUHOHHBIE heHOMEHbI, 63 NOTepH HX CneyH-
$HKH, O0ODBACHHMB!I TNOHATHEM MHKDPO3BOJIIO-
LMK: BCE, YTO BO3HHKAeT Ha MaKpO3BOJIOLK-
OHHOM YpOBHE, CBSI3aHO NPEXKIe BCEero C npe-
o6pa3oBaHHeM MOMyJAUMH ¥ BHIAa M BEET K
¢opMHpOBaHHIO NpHCNOCOOAEHHH. ITH Npo-
LIeCChbl, KAaK MOKa3aHO BblWE, H COCTaBASIOT
COepKaHHE YYEHHS O MaKPO3BOJIIOLHH.

Pazpenenve Makpo- H MHKpO3BOJIOLMH
BbI3BAHO He COOOpaXKEHWAMH HX NPHHUMIH-
anbHOIO pa3fivyMs, a xeJiaHheM OGoJiee NOL-
poOHO pacCMOTPETb 3BOJIOLHMOHHBIE FBJIEHHS
pa3Horo macwraba.

BolweckazanHoe He C/€myeT NpHHAMATh
KaK HEKMH 3alpeT pasMblLJIEHHH Ha MHTEpecC-
HYIO 3BOJIOLHOHHYIO TeMy — OCOOEHHOCTEH
BO3HMKHOBEHHS TaKCOHOB pasHoro paHra. Ha
OCHOBE JEHCTBHA ONHHX M TEX K€ MHMKpO3BO-
JIOLMOHHBIX CHJ1 BO3HMKAET 3aypsiHast ajanra-
LM, HO MOXXeT BO3HMKHYTb H H3MEHEHHE, BNO-
CNeACTBMH onpenensoLee o6pa3oBaHKe OTps-
Jla Ay apyroli KpynHo# rpynnel. He cBsidaHo
JIM 3TO C Pa3HOKaYeCTBEHHOCTBLIO IeHOB, NOA-
BepKEeHHbIX 0T6OpY?

U3BecTHO, 4TO CyLLeCTBYIOT, C OfHOH CTO-
POHbI, CMpyKMmMypHele, a C APYyrol — pezyaa-
moprote 2eHbl. CTPYKTYPHbIE PeHbl Y€JIOBEKa

W WIMMNaH3€e NPaKTHYECKH MIEHTHYHBI, @ pery-
JIATOPHBIE reHbl pa3nnyaloTcs B GosibLueH CTe-
neuy. Moxxer ObITb, MyTaLMK 3THX Tpynn re-
HOB HMEIOT pa3Hoe 3HaYeHHe [ BUIooOpaso-
BaHHUsA ¥ NPOHCXOXAEHHA OoJiee KpynHbIX TaK-
COHOB? BbICKa3blBajioCb MHEHHE, YTO MOJIEKY-
JsipHBIi Opefid ABafeTcs CneurpHIecKiM Mo-
JIEKYJISIPHbIM MEXaHH3MOM, Onpefessiouum (B
OTJIMYyHe OT OOBIYHBIX MyTalHH, NOABEPMEH-
HbIX JEMCTBHIO €CTECTBEHHOro oTbopa) Mexa-
HH3M Makpo3BoiouMH. ONHAKO CeNeKTHBHOE
3HAYEHHEe MOryT HMeTb NPAKTHYECKH BCE H3Me-
HeHHs reHetvueckoro annapara (cm. 20.1).
DTO CBHIETEJILCTBYET O €JHHOM MEXaHH3Me
3BOJIIOLMOHHOrO MNpOLECCa, OCHOBAHHOM Ha
eCTeCTBEHHOM OTOOope.

20.7. CoBpeMeHHbIin
canbTauMOHNU3M

CyluecTByIOT NpENCTaBJIEHHs O CabTalM-
OHHOM, BHe3anHoM 00pasoBaHHM HOBLIX BH-
IIOB, BHE [eHCTBMA OTOOpa, MyTeM KpYyMHBIX
CKayKOB. DTa WIes CBOMMH KOPHSIMH BOCXOIOMT
K ry6okoii apesHocTH. B XX B.3TH uzen cra-
paiivcb OOOCHOBaTb, OOpallias BHHMaHHE Ha
Ha/IMYHe «OpraH¥3aLMOHHBIX NPH3HAKOB», Bbi-
XOOALMX AKOOBI 32 paMKH OOBIYHBIX NpHCNO-
co6nenuit (A. Kesnukep, 3. 3toce, O. Hlnu-
nesonbd), WIH BHE3aNHoe MOSIBNEHHE BHIOB
nyrem kpynubix Mytauuit (C.H. KopxHHCKHH,
I. ne ®pus, B. Barcon, P. Foabaumuar).

Takue nomxombl (caavmayuoHusm) ocna-
pPMBAIOT NAPBMHOBCKHH TE€3HUC O MNOCTENeHHOM
xofie 3BOJIOUMH (epadyarusm). 3aMETHM, HTO
cam Y. JlapsuH, xoTa Besien 3a JIeHOHHLEM OT-
Meyall OTCyTCTBHE B NpHpoje ckaukos («Natura
non facit saltum»), He OoTpHLan BO3MOXKHOCTb
BO3HHKHOBEHHA 3BOJIIOLMOHHBIX HOBUIECTB <110
3aKOHaM poCTa M KOppeJsALKi».

B nocsienHee Bpemsl Haes O CKaukooOpas-
HOM XapakTepe BO3HWKHOBEHHSi BHIOB BHOBb
HAXOAMT CTOPOHHMKOB Kak Cpelu reHETHKOB,
TaK M CO CTOPOHBI MAICOHTOJIOrOB. YUYHTHIBAS,
YTO CpeH HHX HAaXOAATCH MCCJIENOBaTeJH, KO-
TOPLIX TPYLHO 3aMOLO3pHTL B NpoaHalmy,
OCTAHOBMMCAI Ha 3THX B3IVifiaX HECKOJbKO
nogpobHee.

Jlnisi MHOTHMX rpynn OpraHH3MOB H3BECTHbI
TaK Ha3blBaeMble MaKpOMyTaUMM — MYTalH,
pe3yJsILTaTOM KOTOPbIX ABJAETCS NOSABJEHHE Y
0co6H NpH3HaKa, XapakTepHOro njs ApYyrkx
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KPYNHbIX TAKCOHOMHYECKHX rpynn. Hanpumep,
MyTauHs fefraptera BefieT K NOABNEHHIO Y APO-
30¢hHJIbl H IOMOBO# MyXH BTOPO# Maphbl KPblilb-
€B — [MpH3HaKa APYroro OTpsja HaCeKOMBIX.
B pesysbtate MyTauuu aristopedia y naceko-
MBIX BMECTO aHTE€HHBl BO3HHKaer Hora. Takue
CucmemHble MyTalMH 3aMETHO MEHSIIOT XOL
oHToreHesa. Myrauuu hairless u nude senyr
NOAIBNIEHHIO TOJIbIX (6€3BONIOCHIX) MbBILLEH, KO-
ek, cobak, osel. MyTtalusi MONCOBHAHOCTH
BEIET K PEOyKLUMH MEXYEnIOCTHBLIX KOCTeH H,
KaK CJIEICTBHE, COKPALLEHHIO Pa3MepOB JIHLIE-
BOH 4acTH Hepena y yesioBeka, cobaK, Koulek,
ceuHed. [lopo6ubie ¢aktel npusesnu P. lonpx-
wmuara B 40-e roapl XX B. K NpeacTaBieHuIo,
YTO 3BOJIIOLMSI MOXET IPOHMCXOOMTL 32 CYeT
(ukcaumu peskux nepecrpoek Mopcorenesa,
BbI3BAHHbIX €JMHUYHBIMH CHCTEMHBIMM MyTa-
LMK — Yepe3 BO3HHKHOBEHHE «MHOroobe-
I@oWKX MOHCTpoB». B pasHoii dopme sty
WICIO NOANEPMKAJNH TAKWe BHIHBIE IBOJIOLHO-
HHCTBI, Kak K. Yopmuurron, C. loyng v H.H.
Boponuos. M. Vaiir, H.H. Boponuos u P.
MatTeii pasBM/IM  KOHLENUHMIO BHE3aNHOro
Gopmo(BHI0 Jo6pazoBatis Ha OCHOBE XPOMO-
COMHBIX NEPeCTpoek Ha GOJbLIOM MaTepHasie
Mo KapWOCHCTEMATHKE TIpLI3YHOB H JPYTHX
MJIEKOMHTAIOLUMX, HaMNOMHHas O rUOpHOOreH-
HOM NPOMCXOXKIEHHH CJIMBBI (TEpH X anblya),
9KCMEPHMEHTANILHOM CHHTE3€ PeNbKO-KanycThl
(Raphanobrassica), o ropusoHTa/ILHOM Nepe-
HOCE€ MOOHJIbHBIX JAHUCNEPrHpPOBAHHBIX TeHOB
NpOABJISETCH OAWH U3 MEXaHW3MOB.

B 60-e roaet XX B. 6bU10 NOKA3aHO WHPO-
KO€ pacnpocTpaHeHue MyMJHKauMu reHo (yu-
BoeHHs yyacTkoB JIHK) npu o6pasosanuu no-
JIHNENTHIHBIX LeneH reMomobHHa W IPyrux
cnoxHbiX 6esikos (C. Ono). Depment Kap6o-
aHTHIPa3a y MIALUEHTAPHBIX M CYMYaTbiX MJie-
KOMHUTAWKX 00pa3oBaH ABYMS MOJMMENTHI-
HbIMH LiensiMH, a y Gecrno3BOHOYHBIX, pLib H
MTHL, — OIHOH. JTa NynJMKaUMa MOIa Mpo-
H30WTH MpPH BO3IHMKHOBEHHH MJIEKOMUTAIOLLMX
okono 200 man net Hasan (cMm. puc. 17.2).

Ham npencrasasercs, uto Bce 3T (hakThl
H TEOpETHYECKHE npeanonoxenus (B uqHcae
NOCJIEAHHX — 20pPU3OHMANLbHLLL  nepeHoC)
HE MOIyT PacCMaTpUBaTbCA Kak MpOTHBOpEYa-
IiHe NAPBMHOBCKOHM KOHUEMUMH NOCTENEHHOro
BuIooOpaszoBanrs. OnHa MyTauus 6e3B0N0Co-
CTH y NPEIKOB COBPEMEHHOTO MOPXKa He Morvia
MPUBECTH K BO3HMKHOBEHHIO 0G€3BOJIOCOCTH
KaK BHIOBOrO NpH3Haka 6€3 MHOMOYMCJIEHHBIX
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LONOJIHHTENbHBIX aJanTHBHbIX HM3MEHEHWH B
CTPOEHHH KOXH, NOAKOXHOH XHPOBOH KJeT-
HaTKH, MeXaHH3Ma KPOBOCHaGXEHHS H TepPMO-
perynauud ¥ np. BosuukHOBeHHe (M pacnpo-
CTpaHeHHe B Npejieyiax BUIA) ITOro0 KOMIWIEKCa
afanTauui JIOMXKHO ObIO NPOHCXOMHTL HA
NPOTSXKEHHH MHOXKECTBa NoKoaeHHi. Jlobow
«MHOP0O6eLIaIOLHH MOHCTP», BO3HHKLIMI B
pe3yabTaTe OOMHOYHOM MYTALMH, NOJKEH Obll
NpPOHTH BCe OOLIMHBIE CTafiMH MHKPO3IBOJIIO-
LMK

— Jio/pkHa Obila BO3HMKHYTHL HE OJlHA, a
XoTsl Obl HeOOJIbILAs, HO rpynna H3MeHEeHHbIX
ocobel;

— JOJKHA Oblla BO3HWKHYTh TEHETH4Ye-
CKasi M30JISILMSl TaKOH Tpynnbl OT HCXOLHOM
hopMBl;

— Takas ¢hopma 8ud08020 panea (cM.
13.4) nomxHa Gblna NpoiiTH <LHGOBKY» ec-
TECTBEHHLIM OTOOPOM Ha MPOTKEHHH MHOTHX
NOKOJIeHWH, npexae yem obpasoBaTb CobCT-
BEHHYIO 3KOJIOTHYECKYIO HHWIY H CTaTh BHIOM
(em. . 11 m 12).

YOblcTpeHHe  3BOJIIOLMH, HECOMHEHHO,
NpOHCXOsLIee NOC/e NPHOOPETeHHA KAKHUX-TO
NPHHUMNHAJBHBIX TPHCNOCOOAEHHH (Hanpu-
Mep, apomopgo30B) H ofecneynsampllee Bbi-
XOA Tpynnbl B HOBYIO aflanTHBHYIO 30HY (CM.
anareres, paspesibi 15.3, 15.5), B 3BOSIIOLMOH-
HOM MacwTabe MOXXeT BHEUIHe BBINVISAETb Kak
CKayoK, Ca/IbTaLMs, He fBJSSCh TAKOBbIM Ha
caMoM pene.

BTopo# ¢poHT coBpeMeHHOro canbraumo-
HH3Ma — THIOoTe3a npepuiBLCmoz0 pasHoBe-
cua v nywkmyaausma (C. T'oyng, . Cren-
JiH, H. Dnapumk). CyTe nyHKTyann3Ma CoCTOMT
B JOMYLIEHHH, 4HTO 3BOJIOLMS HIET TOJIBKO
CKa4YKaMH, B NPOMEXYTKH MeXIy KOTOPbIMH
HabumonaeTcs JUIMTENbHBIH 3aCTOH — cmaauc
(puc. 20.4). Tlpy M3yyeHHH HCKONaeMbIX OC-
TATKOB NpPECHOBOOHBIX MOJUTIOCKOB B OTJIOXE-
HHAX atpHKaHCKoro o3epa TypkaHa, a Takxke
HEKOTOPbIX PENTHIMH M MIEKONHTAIUMX He
YHaJIOCb OOHapY»XHTh NEePeXOLHbIX GopM MexK-
[y BHJIAMH, XapaKTepHbIMH /151 pa3HbiX Henpe-
PBIBHBIX FOPH30HTOB OTJIOXKEHHH. [lepHonsi xxe
CTa3uca A1 HEKOTOPbIX BUIOB MOJWIIOCKOB, 10
HX noacyeTam, npopomxanuch 10°— 10" noko-
JIeHHH. 3aTeM BM/IbI MOJMIIOCKOB 32 CpaBHH-
TenbHO Kopotkoe Bpems (10°—10° nokone-
HHH) IKOObl OOHapyKHMBaNW M3MEHYHBOCTb M
JaBany Hayano no4epHum Bupam. [lo mMHeHHio
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P 1 c. 20.4. ConocraBnenne nocreneHHoi ( «4apBUHOBCKON» ) H NPEPLIBUCTOM (MYHKTYANTHCTCKON) 9BOMIOLHH
rpynn. A—T — puasl. Yposerb pasnuuuit MeXiy BUAGMH H BPeMs IHBEPreHLHH OTAENbHLIX (HITYMOB NoJ-

HOCTBIO COBNAZRIOT B 060HX C/Iyyanx (OpHr.)

NYHKTYaJlMCTOB, TakKMM nyTeM 06pa3oBaHbl
npumepio 95% BHIOB. DTO OOMKHO GBLIO
NPOM3ONTH B pe3ysbTaTe NpeHMyLLIeCTBEHHOro
npeo6pa3oBaHus NepUepHUECKHX H3OJATOB B
npeneniax eoMHoH nonynasudd 4 6e3 ywactus
ot6opa (BbIMHpaHHe MPELKOBOrO BMJA AOMYyC-
KaeTcsl 6€3 KOHKYPEHLMH, HOBLIH H NPeNKOBbIH
BHbl HE OTVIMHAKOTCA MO aJaNnTHBHOCTH).

[py 06GBACHEHHH BHIMHPAHWA HEKOTOPbIX
KPYMNHbIX PenTHIHH CanbTauUOHHCTCKHE TEH-
JEHUMH MpPOABAAIOTCA B MOHCKE NPHUMH TIO-
GanbHBIX KaTacTpod) KOCMHMYECKONO Xxapakre-
pa — najeHWe METEOpHTOB, reoMarHMTHbie
MHBEPCHH, PE3KOe MOBBIIIEHHE PaaHalHOHHO-
ro ¢oHa 3emMiH H3-3a M3SMEHEHHS COJHEYHOM
aKTHBHOCTH H T. 1. CanbTanyoHH3M nposBuice
¥ B MOJIEKYNAPHOH OHONOTHH B CTPEMJIEHHSAX
OGBACHUTL BO3MOXHOCTH ObICTPOr0 BO3HHK-
HOBEHHs1 BUIOB U GoJiee KPyNHbIX TAKCOHOB Ha
OCHOBE CJIyYalHOro 3aHoca LeJsibiX GJIOKOB re-
HOB (MOOUAbHOIX ceHemUHecKUX 3INeMeH-
MO08) OT HM3WHMX OPraHU3MOB K BbICIUMM HJH
OT OIHMX TPynI OpraHk3MOB K JPYrHM C NOMo-
b0 (aroB M BHPYCOB (20pU3OHMANbHbLL
neperoc eexos). I'lpy TakoM nepeHoce npef-
noJiaraloT BO3HHKHOBEHHE KPYMHBIX H3MeHe-
HWi1 BHE NeHCTBUS ectecTBeHHOro orbopa. B
3TOM e KJioue 06bACHSeTcs faxe ObicTpoe
BO3HHKHOBEHHe UYenoBeKa pa3yMHOro Kak
pesy/ibTaT pe3KHX MyTaluH, KOTOpble MOTIVIH
MMETb MeCTO B paiOHax MNOBbILIEHHONO paaua-
LMOHHOro ¢oHa B Adpuke.

Bewio 6bl HENpaBHJIBHO OrYJIbHO OTBEp-
ratb BO3MOXXHOCTH 3BOJIIOLIMOHHBIX H3MEHEHHH
Ha OCHOBe canbTrauui. QakThbl FOBOPAT O TOM,
YTO OHH BIOJIHE BEPOATHbI K peasibHbl. Tak, Ha
npuMepe pacTeHHH LONyCKaeTCs BO3MOXHOCTb
BHe3anHoro (6bICTPOro) 3BOMIOLHOHHOIO Mpe-

o6pa3oBaHus cnopalrusa (nyreM arperaudd
CpacTaHus CMOPOHOCHBIX YacTe# BOLOpOCIEH),
CEMSANOYEK (NyTeM TaKHX e H3MEHEHHH MaK-
pocnopaxrkes), npeoGpa3oBaH{sl YeTbIPEX-
YJIEHHOrO L{BETKA M3 NATHUIEHHOr0, ONHONOJb-
HBIX M3 JIBYAONBHBIX U T. 4. (AJ1. Taxramksan).

CanbTalMOHHbIE H3MEHEHHS M HX 3BOJIO-
LHOHHasA (QHKCALHS XapaKTepHLI H [J1s1 XKHBOT-
HBIX: MEPEHOC NepHGEPHIECKHX COCYIOB WM
HEpPBOB C OIHOrO CTBOJIa Ha Apyro# (Hanpu-
mep, NepeHoC COHHBIX apTepHil y NTHL| Ha npa-
BYIO Hyry aopTol, a Y MJIEKONHMTAIOWHX — Ha
JIEBYIO, YMEHBLIEHHE WJM yBeJHYeHHE YHCJIa
WEHHBIX MJH TYJIOBHLUHBIX NO3BOHKOB H T. Ji.).
O0nako B0O3MONCHOCMb BO3HUKHOBEHUS
npusHakos, sudos u daxce Opyaux MmMaxco-
HOoMUMecKUX eOUHUY Ha OCHOBE KAKUX-MO
pe3KUX YKAoHeHUl He Oaem OCHOBaHUL O
NPUHAMUA 2UNOMe3 NYHKMYyaAusma U mem
6onee carvmayuoOHUIMA.

CyiuecTByioT OOBEKTHBHBIE TPYAHOCTH B
aHanu3e Npolecca H3MeHYMBOCTH Ha HCKonae-
MOM MarepuaJie, BO-NepBbiX, BBHAY €ro peaKo-
CTH, YTO HE NO3BOJIAET HCKAIOUHTh BO3MOXHbIX
nepexoznoB Mexxay BHaamu (puc. 20.5), Bo-BTO-
pbiX, H3-32 BO3MOXHbIX CMEILEHHH MeCTa
32XOPOHEHHs] OpraHM3MOB INOCAE HX rHOesH
(0 nepeHoce Ha GonbUIME PaACCTOAHHS BOAOH
H CMELLEHHH OCANOYHBIX NMJIACTOB MHCan eLle
Y. JlapBuH); B-TPeTbHX, €CTb AaHHBIE (B TOM
YHCJIE M JJI8 MCKONAeMbIX MOJUTIOCKOB 03. Typ-
KaHa) 06 ONHOBPEMEHHOM BO3HHKHOBEHHH
3BOJIIOLMOHHBIX H3MEHEHHH! (B pesy/abTare oT-
TECHEHHS] NPEJIKOBOrO BHAA Ha NpuJeraiolye
TEPPHTOPHH); B-HETBEPThIX, CBA3b MEXKIY CKO-
POCTBI0O MOP(OJIOTHYECKOH IBOJIIOLHH H TNPO-
ueccamy BHIOOOpa3oBaHus, KaK NOKa3blBaloT
MHOTOYHMCJIEHHbIE COBpPEMEHHbIE NAHHBLIE, OT-
CyTCTBYeT.
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0canKkoB Ha ~ 98 Tric. jer? . —

Puc. 20.5. Ipumep HeHane)KHOCTH CaNbTALUHOHHOH MHTEPrPETALMH NANEOHTOJOTHYECKHX NAHHBIX (no

. Payny s JI. Crennu, 1974)

B sepxuetopckux okedopackux raunax [TurepcGopo (Axrnusi) oGHapyxeHsl HCKONaeMeie aMMoHMTh pona Cosmoceras. 3y
OT/IOXKEHHA BO3HHK/K, MO pacyeTaM, Co CKopocThbio | M 33 115 ThiC. net. Baxknoli XapaKTepHCTHKOR aMMOHKTOB ABNAETCH
OTHOLLIEHHE YHCIA PeGep K YHCITY KPAEBbIX LLMMOB Ha pakoBuue: A — peabHoe cTPATHIPadhHyECKOe NONOKEHHe KAMIOro H3
aMMOHHTOB, OOHapyeHHbX B cioe 1080—1140 cm. JIinks oGosnauaer cpenxeapH(IMETHYECKOE 3HAYEHHE OTHOLICHHS
yKena pe6ep k ukesty wisnos. B cioe 1093,5 cm cocennue aHauenus peako CMeLleHs!, 4To 36T OCHOBAHHE AUIA MPE/NOIoKe-
HHS O CalbTauMy Npu3naka; b — yacTi Toro xe rpaduka pasHecenhbl TakuM o6pa3oM, yToObl BOCCTAHOBHTL MOCTEI0BATENb-
HOCTb NMOCTENEHHOTO H3MEeHeHKs] MOpOJIOTHK PAKOBHH. ANLTEPHATHBHOI CANbLTAUMOHHOMY OKA3bIBAETCH BNOJHE PeanbHoe
TIPEANOJIONKEHHE, YTO Ha NnpoTsmxeruy 98 Thic. NeT 0Callku B RaHHOM MECTE MOYEMY-TO HE HAKAIJIKBAIHCE

Awmeprikanckuit naneo6uor JDx. I. Cumn-
coH, o6cy»as posb FOPH3OHTaNIBHOIO Nepe-
HOCA FeHOB B 3BOJIIOLMH 3aMETHJI, YTO TAKOEe
AIBIEHUE «HEe ocmaemcs 3a epaHuyamu
smoti (cunmemuueckoli — asm.) meopul,
a pazdsueaem ux wupe» (B. ['pant. dsosmio-
ums opranuzmos. M., 1980. C. 12). To xe ca-
MO€ MOXXHO CKasaTth M O OpyrHx hakrax, Je-
XalMX B OCHOBE PA3HOro pofa CajbTalHOH-

HbIX_B3ryisAnoB. [loka ue HaiijleHo HM oOsHOro
JIOKa3aTeJIbCTBA, YTO HCXOOHbIF MeXaHHW3M 3BO-
JIOUMH B NPHPOAE — BO3HWKHOBEHHE BH-
JIOB — HOCHT He NpUCnocoOUTebHEIN XapakK-
Tep, «00XomMTCs» 6€3 ecTecTBeHHOro orbopa
W BO3HHMKHOBEHMs ajanTtauui.

Bouue bviau paccmompetst AuUb HEKOMOPSbIE U3 COBPEMEH-
HblX npobaem, cmoswux neped 380N104UOHHbIM YyueHuem. Mol He
3aMpoHysL BaNCHOU npobaemsl NPOABAEHUSL 3BONIOUYUOHHBLX
NPpUHLUNOB HA PA3HbLX YPOBHAX OPLAHUSAYUL HCUBORO; He CKa3a-
AU O BajHOCMU BbIACHEHUA nymu om eeHa K ¢eHy (coadarue
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noka omcymcmayrowel meopuu UHOUBUOYAAbHOZO PA3BUMUS,
OKadem mowHoe BAUAHIE U HA Pa3sumue 380N0LUOHHOL meo-
puu).

Mosxcem 6oims, kozda 6ydym BbiicHeHbL OCHOBHbIE 3AKOHO-
meprocmu 3sonoyul buoeeoyeno308, cosdana meopus uHOUBL -
OyarvHo2o passumus U ODHApYMCceHb. UHbE Nymu pa3sumus
#uB020 80 BceaeHHoll, moeda cospemerHOe 380M0UYLOHHOE Yie-
HUe, OCHOBAHHOE Ha Meopul ecmecimBeHHo20 ombopa, OKa-
JCemca AUwb COCMABHOL 4acmeto Kakol-mo obwell meopuu
passumus opearuieckoeo mupa. Iloka sce 3goroyuorHas meo-
DUS € KaxCObIM HOBbIM NPUHYUNLAALHbIM OMKPbIMUEM 8 6LONO-
euu ykpenasemcs. Tak 6bL.10 nocie OMKPLIMUAL OCHOBHbIX 2eHe-
muxeckux 3akoHomeprocmell 8 Havare XX 8., mak 6vL10 8 cepe-
Oure XX 8., nocae OMKpPLIMUS 2eHETMUYECKO20 KOOA U YCnexos 8
monexkynraproll buonsoeuu, mak, mel yseperst, bydem u 8 dars-
Heluenm.,

'TIABA 2 1

3Ha4YeHue 3BOJIIOLMOHHOIO y4yeHu s

3HaHHe 3aKOHOMEpPHOCTEH 3BOJIIOLHOHHO-
ro pasBMTHS MKHBOH MPHPOIbI BaXKHO MO JABYM
npuyrHaMm. Bo-nepBeiX, TONBLKO 3BOJMIOLHMOH-
HbI MOAXOA H2€T BO3MOXHOCTb JOCTATOYHO
riyboko NOHATb, 0GOOLIMTL H CONOCTaBHTH
J@HHBIE Pa3HbIX CreuHasbHbIX GHONIOIHYECKHX
OHCUMNAKH. Bo-BTOpBIX, SBOMIOLMOHHBIA Moz-
X0z HeOOXOOMM 11 CO3HATEJIbHOrO MJIaHHPO-
BaHM$, NPEABUICHHS Pe3yNbTaTOB BMELIATE b=
CTBa YeJIoBEKa B pa3BUTHe Orochepbl 3eMH.

21.1. 3Ha4yeHue 3BONIOLUOHHOrO
y4eHUs N8 oxXpaHbl cpenbl

OpHa K3 maBHBIX NpobseM YenioBeyecTsa
cerosiHsl — 370 npobseMa B3aMMOOTHOLLEHHS
ero ¢ Guoccepoii. YenopeyecTBo C MOMEHTa
BO3HHKHOBEHHA BCe 6oJiee aKTHBHO BTOpraeT-
csn B Ouoctepy. Baaromaps Bo3pacrawouuei
TEXHWYECKON  OCHALIEHHOCTH  YCHJHBaeTCH
BJIaCTb 4YeJIOBeKa Haj npHponoH. IIBe ThicAYH
JieT Hazaza EBpona 6bl1a noKpbiTa ApemMyuuMu
JIECaMH, a TENnepb naxe 30Ha crenei Hcyesaer
Kak Jlanmwacgt. Ha rnasax nByx-Tpex nokovie-
HHH CTanM HWCYye3aThb M3 MHLIEBOrO palMoHa
MHOTHE €CTEeCTBEHHbI€ >XHBOTHBIE NPOLYKTHI

(HanpuMep, OCeTpoBble H JIOCOCEBLIE pHIOHI,
IHYb), MHOXKECTBO BMIOB XMBOTHBIX H pacTe-
HHF HAXOAMTCH HA MPAaHH UCYE3HOBEHMH, a COT-
HHM — HaBCerja HMCYe3JiM B pesy/sbraTte Jes-
TEJIbHOCTH YeJIOBEKa.

UYenoBek, BTOprasichb B NpUpody, €lle He
Hay4yHJsIC B AOCTaTOYHON CTENEHH NpeBMIETH
U NpefynpexaaTh HeeJaTe/bHble NOCIeACT-
BHA CBOEro BMeLJaTesIbCTBa; Haula BJacTb Hal
NpHpPOAOH, MO CYLECTBY, 4acTO OKa3biBAeTCH
npuspaykoil. Yenosek Hcnonbayer mis Gopb-
6bl C «BpeUTeNIAMH» FeKCaxJiopaH, IHeJIpHH,
PTYTHBIE W CBEPXbS/IOBHTHIC BellleCTBa. IJTO
HEMEIIEHHO BEJIeT, C ONHOHM CTOPOHBI, K 3BO-
JIIOUMOHHOMY «OTBETY» TNPHPOAbl — BO3HHK-
HOBEHHIO YCTOHYMBBIX K NEeCTHLIHAAM pac Hace-
KOMBIX, €CYNEepPKPLIC», YCTONYMBLIX K AHTHKOA-
ryJisHtam, H T. n. C gpyrod CTOpPOHHI, 3TO K€
BO3JEHCTBHE BEAET K rHMbesii MHOTHX »MBOT-
HBIX M PACT€HHH, He OBIBLUHX NPAMBIMH 00BEK-
TaMH HaWero Xo3sHCTBEHHOIO BO3JEHCTBHS.

Yacro TakuM xe KatacTpodhHyeCKHM CTa-
HOBHTCH MPOMBILIJIEHHOE 3arps3Henue. Mun-
JIMOHB! TOHH CTHpabHbIX MOPOLUKOB, Nonaaas
B CTOYHBIE BOMb!, YOHBAIOT BbICLIHE OPraHH3-
Mbl M BBI3LIBAIOT HEBHIAHHOE MNpexae pas3BH-
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THE LHAHEH H HEKOTOPbIX MHKPOOPraHH3MOB.
B pesyskTare Gosibiline TEPPHTOPHH H aKBaTO-
pHM Ha nnaHere Kak Obl OTOPACLIBAIOTCS Ha
MHJWTHADIE! JIET Ha3al. JBOJIOUMS B 3THX CITy-
4asiXx NpHobperaeT YpOMIHBLIE (OPMBI, H He
HCKIIIO4YEHO, 410 B OyayllleM 4YeoBeYeCTBO
CTOJIKHETCS! ¢ HEOMHIAHHOH «3BOJIIOLMOHHOM
Yrpo30H» €O CTOPOHBLI KaKHX-HHOYIb cynepyc-
TOHYMBLIX K MPOMBILUJIEHHBIM 3arps3HEHUSM
MHKpOOPraHu3MoB, OaKTepHH H LiHaHe#, KoTo-
pbie CMOryT M3MEHHTH OOJIMK Hallei niaHeTb
B HeXKEJIaTeJIbHOM HanpaBJIeHHH.

Bo Beex cyyasix mpoMexomMT M3MeHeHHe
paBHOBecHsi GHOC(Eephl, SHEPreTHYECKHX MOo-
TOKOB, HIyUiHX 4Yepe3 OHOreOLEHO3bl, FreHeTH-
4eCKOH HHpopMauuM, nepenawllelcs or no-
KOJIEHHS! K MOKOJIEHHIO HAPYILIAIOTCA reHeTHYe-
CKM€ H3oMAuMoHHbIe Gapbephl. M3yuenue no-
CNEACTBMM 3ITHX HM3MEHEHMi — Ba)XKHasi 3BO-
JIOUHOHHas npobsiema. Bes Takux uccneora-
HUM Hesib3s paLMOHa/IbHO BMELUMBATLCS B
MpOoLECChl, NpoTeKatolye B 6uoctepe 3emnu.
[losTomy rosioca B 3auuuty NpHpoAbl, paxee
HacTO 3BYYABLUME JMWb C MO3HUMH 3CTETHKH,
NPEBPALLAOTCs B IPO3HOE MpeaynpeXxieHue o
BaXKHOCTH CoXpaHeHHsl OeCLI@HHOr0, YHHKaJlb-
HOT'0, CO3/IaHHOrO B MPOLECCe MUJWIHAPIOB JIET
IBOJIIOLMY Ha 3emse reHeTHueckoro ¢oHaa.
HuKTO cerogHs He MOXKET CKasatb, VI Hero
HaM 32BTPAa MOXXET MNOHAZOOHTLCA reHO(OHN
BOJIKA, raTTepMd WIH MaxaoHa. ['enodonup
Beex 6€3 MCKIIOYEHHs] BHIOB MHBBIX CYLIECTB
NpeJCTaBNAT cOO0H HU C Yem He CpaBHHMBIH,
GecueHHbI# ap 3IBOMIOLMOHHOIO MpOLECCa.
Jlake YacTHYHOE ero YHHYTOXEHHE SIBJSETCS
Ge3ymMHeM C IBOJTIOLMOHHOM TOYKH 3PEHHS.

B rnocnessye romel CranM pacmpoctpa-
HATBCS FEHETHYECKH MOIM(HLHPOBaHHbLIE Op-
rabusmbl (FTMO) — dopMel € Yy>KeponHbIMH
reHamu. [locnencTeHs 3TOrO BTOPXKEHHS B
6uochepy MOryT craTh KatacTpohMuecKHMH.
Onua M3 cepwestbix MpoGJieM OXpaHbl OKpY-
MAIOLIEH Cpelibl — YTHUAHM3aLHs GONBIIOro KO-
JIHYECTBA IJIaCTMACCOBLIX OTXO/IOB, B YaCTHO-
CTH IJIEHOYHBIX ¥ NOJMMEPHbBIX NOKPLITHH. DTH
OTXOJIbl rONlamMK He pasnaraioTcsi GakrepusimMu,
C2KHIalOTCs] ¢ BbIENEHHEM JHOKCHIOB M IPYrUX
OnacHbIx BelecTs M T. n. HanpasnenHas ce-
JIeKLHs 1103BOJIKJIA CO3AAaTh (POPMbl GaKTepHil,
criocoOrbix pasnaraTb NOAOGHbIE OTXOmbL. B
ApyroM ciyyae B pesysbTare CeJieKUMH Obliu
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CO3/IaHbl  BbICOKONPOMYKTHBHbIE (OPMBEI MHK-
POOPIaHn3MoB, CnocoBHbIe pacTH H MPOU3BO-
IWTh YCBOsSieMbie GesIKH, NHUTasiCh HU3KOMOJIe-
KYJIPHBIMH YIVIEBONOPONAMH HE(DTH. ITO MHK-
PO3BOJTIOLIHOHHOE JOCTHXXEHHE HMEET BaKHOE
3Ha4yeHHe 1A 00eCneyeHus! pa3BUBALLErocs
YeJIOBEYECTBa NHLUEBLIM OesiKoM.

B pesynbrare cnenyanbHo NPOBEeAEHHBIX B
Poccuy pabor B 06/1acTH ynpasasieMol MHK-
PO3BOJIOLIHH YIAJIOCh B HECKO/IBKO pa3 MOBbI-
Cuth 3(PGEKTHBHOCTL OYHCTKH CTOYHBIX BOLL
Ha nepeeix 3Tanax stux pabor 6but Hanpas-
JIEHHO YBEJIMYEH CMEKTP HacJeNCTBEHHOH H3-
MEHYHBOCTH OpraHH3MOB, BXOJSILIUX B TaK Ha-
3bIBaE€MbIH aKTHBHBIH W/, NOCPEACTBOM BO3-
JEHCTBHS MOLLHBIMH MyTareHaMH. 3aTeM BCTy-
MU B IGHCTBHE OTOOP B YCJIOBHSX 3arpsi3HEH-
HbIX CTOYHBIX BOI Pa3HbIX COYETaHHI MUKPOOP-
FaHU3MOB. DTH BBDKHMBILKE COOGIIECTBA MHK-
POOPraHH3MOB aKTHBHOTO MJ/Ia OKa3aJIMCh Cro-
COOHBIMH CYLLECTBOBATh NPH MHOrOKPaTHO 60-
Jie€ BBICOKHX KOHUEHTPALMAX 3arpsisHuUTeNeH.
Janee, cpeau 3THX BbRKHMBILMX cO0DilecTB
MPOBOAMTCA  MCKYCCTBEHHbIH  oT6Op Ha
GOMBLIYIO CKOPOCTb MMHEpaNM3alUuH MM 3a-
rpasnureneii (M.A. Panonopr).

B CIIA B 90-e rr. yaanock BbinenuThb Me-
TOOOM  CeNEKUMHM  KyJbTypy  Gakrtepuu
Pseudomonas cepacia, xoropas cnoco6Ha
pasMHOXKATLC H YHHYTOXKAaTh Ha cyOcTpare
XJIOPHPOBAHHBIX YIE€BOOOPOAOB (K 3THM cCO-
enuHenuaM otHocsaTes JUIT 4 ero mpoussos-
Hbi€, & TaKXKe Tako¥ repOuum, Kak 2, 4, 5-]1).

B Hacrosiliee Bpems BO MHOTHX CTpaHax
MHpa 15 60pbObl ¢ HeTAHBIMK 3arpsA3HeHHs -
MH 3€M/IM M MOPSl HacTO MCNOJb3YIOT CNELH-
aNbHO OTCEJIEKTHPOBAHHbIE WITaMMbI MHKPO-
Opranu3moB, crnoco6HbIX B COTHH pa3 GbicTpee,
YeM 3TO NPOHMCXOOMT B MPHPOLE, PAa3JOMKHTh
HeTAHbIE Yr/IeBONOPOLL! K TEM CAMbBIM JIHKBH-
JMpPOBATh TaKHE 3arpsi3HeHHS.

[llupoku#i mpoctop AN HMCNOAB30BAHMA
3BOJIIOLUMOHHBIX 3aKOHOMEPHOCTEH B MPaKTHKe
OXpaHbl TPHPOZABLI MNPEAOCTaBMAAET NPHPOAO-
OXpaHHasi OHOJOTHS: pPasBUTHE KOHYenyuu
MUHUMANbHOLL HU3HECNOCOOHOL nonyasyuu
(M. Caynu) BaXXHO /1 COXPaHEHHS PeNKHX M
HCHE3aLHX BHIOB, ocCjabiieHHe OeHcTBHS
M30JISLMM KaK (DaKTopa MHKPOIBOJIOLMH B
NPOLIECCE MOCTOSHHO MPOMCXOASLLEH CerMeH-
Tallil MECTOOOHTaHWK BCe Goabllero yuena
BHOB KMBBIX OpPraHH3MOB (BAXXHO ANA Hayy-




HO OGOCHOBAHHOTO NoAfepXanuA 3(M(HEeKTHB-
HOH CHCTEMBI 0COO0 OXPAHAEMBIX MPHPOAHLIX
TEPPHTOPHII.

21.2. 3BOnOUMOHHOE yYeHue
M NpakKTUKa CcenbCckKoro Xo3sicTBa

Yacto akkaumamusayus MHUBOTHBIX H
uHmpoOykyus pacTeHui nposogaTcs Oes
LOCTaTOYHOTO yyeTa BO3MOXHbBIX 3BOJIIOLMOH-
HbIX MNOCJEACTBHI. JlesTenbHOCTh YesoBeKa
BEIET K U3MEHEHHIO XKMBOTHOIO M PacTHTeJNb-
HOTO MHMpa LieJIbiX KOHTHHEHTOB H reorpacuye-
CKMX paioHoB. Kponnkh B ABCTpaniuy, BOpoO-
661 B CeBepHol AMepHKe, 3J100€s ¥ OHJaTpa B
Bofoemax EBpasum, He roBops y»«e o 60JbuIoM
yuche He Tak Opocawoulxca B IVla3a Hecne-
uManucTam ¢opm, Craa (GhOHOBLIMH, Onpene-
JISIOUMMHY BHIaMH B Te4YE€HHE BCero JiHiUb He-
CKOJIBKHX pecaThineTHi. CeslbCKOX03AHCTBEH-
HO€ OCBOEHHe OOMBLIMX TEPPHUTOPHH C LIHPO-
KMM pacnpoCTPAHEHHEM MOHOKYAbMYpP NpH-
BEJIO K YHHYTOXKEHHIO LIEJIbIX MPHPOAHBIX KOM-
MJIEKCOB M MaCCOBbIM, HEBHWIZHHLIM PasMHO-
XKEHHSIM MHOTHX BHIOB «COPHAKOB» W «BpeIH-
Tesiei». Ha naumx rnasax NpOMCXOAAT YHHY-
TOXEHHe, HecTabunu3auua M [e3MHTEerpaums
MHOrHX OHOreOLEHO30B — €CTECTBEHHOH OC-
HOBBI YCTOHYMBOCTH GHOC(EDBI.

HenpenBuaeHHbE  3BOMIOLMOHHBIE  1O-
CJIEACTBHA MOTYT HMETb H pe3yJibTaThbl HCNOJIb-
30BaHWA HOBEHIIMX MeTOofoB OHOTeXHONO-
THH — PeHHO# M KIEeTOYHOH MHXKeHepuu. bna-
rogaps pa3paboTKe MeTONOB TMOPHAH3aLMH
JHK, xnoH1poBaHHs K nepeHoca reHos, CJivs-
HUSl siiep B NPOTOMJAcTax M T. M. NOABHJHCH
TEXHHYECKHE BO3MOXXHOCTH CO3NaHHSI XKHBbIX
OpraH¥aMoB C CaMblMM HEOXHIAaHHBIMH T1pH-
3HakaMH H cBo#icTBamH. Mccsenosaresib He
MOXET NpH 3TOM 3apaHee CKa3aTh, KaKHMM
cBoiictBamMH Oyner o6najath CylLECTBO, «C00-
paHHoe», ckaxeM, 3 JIHK ropoxa, cBHHBH H
aarywkd. Takoe cyuecTtBo (NpeanoJioxum,
YTO 3TO MHKPOOPraH13M) MOXKET BHIITH M3 Jia-
6opaTopvH M, He TNpOoHIA 3BOJIOLHOHHOM
«TIPUTHPKU» B IKOCHCTEMAX, OKa3aTbCs YOHii-
CTBEHHBIM JU1f €CTECTBEHHBEIX SKOCHCTEM.

PeaysibTathl GMOTEXHONOTHYECKHX paboT
CroCOOHBI CYLLIECTBEHHO MOBJIMATL HA XKHMBYIO
npupoay, ¥ nosromy HeobxogMma paszpaboTKa
JKECTKHX HOPM H METOJIOB, KOTOPbl€ rapaHTH-

poBaJii Obl 6€30MaCHOCTb IKOCHCTEM MPH Mo-
Nno6HOM NesiTeNbHOCTH.

TpynHo npeyBenuuHTbL 3HAYEHHE 3BOJIO-
LIMOHHOTO yYeHHs A5 PakTHKH. B ocHoBy Ha-
YYHOH CeJICKLHH JO/KEH OblTb MOJIOXKEH 3BO-
JIIOUHOHHBIH NOAXOL, NOCKOJBKY TOJBLKO OH B
COCTOSIHHH CITY>KHTb OCHOBOH KpynHOMac-
lTabHOrO TJIAHHPOBAHMS HanpabJieHud ce-
JIEKIIMOHHOH paboThbi, B YaCTHOCTH JUIsi NOBbI-
lEeHHs GHOJIOTHYECKOH NPOAYKTHBHOCTH GHO-
cepsl Haweli nnaHetol. Hacenenue 3emnu
yBeJiMuMBaeTcs npumepHo Ha 3% B rox, a co-
BpEMEHHble METOIbl XO3fHCTBOBAHHMS, BKJIIO-
4as CeJIEKLMIO HOBBIX, ©osiee npoayKTHBHBIX
COPTOB M MOPOX, ABHO OTCTAKOT OT AemorpacH-
YeCKOro B3pblBa. BbIXOI M3 3TOro NoJiOXeHUs
32KJII04aeTCA TOJIBKO B LUIHPOKOM, 3BOJIIOLHOH-
HO rPaMOTHOM NOIXone K npupone. Pasymuoe
M3MEHEHHe NPHPOLbl — Ynpasasemas 380-
AtoYus — NOMKHO KOCHYTHCS HE TOJIBKO CO3-
[aHKsl HOBBLIX MOPOA M COPTOB (Ha OCHOBE OT-
[aNeHHOM TUOpUIM3ALMH M TNOJMIUIOWIMH) H
BBEJIEHHMsI B KyJbTYPY HOBBLIX Ipynn MHKpPOOp-
raHM3MOB, PAaCTEHHH U XKMBOTHBIX H3 OTPOMHO-
ro (noka) yucna AMKHX BHOOB, HO H MEpexXona
OT MOHOKYJIBTYpP B CEJIbCKOM XO3SIHCTBE K N0-
JukyabTypam. Bee 310 Gyner o3Hayatb T€Ope-
THYeCKH Haubosiee JajibHOBHIOHYIO (OpMy
yNpaBiseMoil 3BOJIIOUMH B 06J1aCTH CEJIbCKO-
XO3SICTBEHHONO TPOW3BOACTBA, B KOTOPOH
JOJKHBI ObITb HHTETPHPOBAHBI JIOCTHIXECHHS
TAKHX OTHEJIbHBIX 3TaNoB OBJAAEHHs 3BOJIO-
uMel, Kak MNPOrHO3MpOBaHHE 3BOJIIOLHH OT-
OEJIbHBIX BHIOB, YNpasie€HHE pABHOBECHBIM
COCTOAHHEM CJIOMHBIX CHCTEM M Ap.

CepbesHblM HanpaBJE€HHEM MPAKTHYECKH
BaXKHBIX 3BOJIIOLMOHHBIX paboT O/MXKaKLero
OyayLuero npeacTapnasieTcs W NepeBOA NOTEH-
LManbHO ©GoraThix pbIGHBIX, JIECHBIX, 3BEpPO-
GOMHBIX, OXOTHHYBHX H OPYTHX NPOMBICJIOB Ha
peJibChbl XO3RIACTBA IyTEM H3MEHEHHs! F€HOTH-
NHYECKOro COCTaBa NONyJsiliMi B 2KeJaeMOM
HanpaB/ieHud (HanpyMep, NocpeacTBOM BO3-
NEHCTBHUA Ha 3JIeMEHTapHble 3BOJIIOLHOHHbIE
dakTopbl). TH ¥ ApyrHe MepOnpHATHS, OCY-
LeCTB/IAEMbIE B XKHBOWM NPHPOJE HA WHPOKOH
3BOJIIOIHOHHO-TPaMOTHOM OCHOBE, CINOCOGHbI
3aMETHO TNOBBICHTb OHONOTHYECKYI0 MNpPOMIyK-
THBHOCTb GHocepnt Halel naaneTsl. OKyJib-
TYpHpOBaHHE pacTeHui W NOMECTHKaUHs >KH-
BOTHHIX CrpaBe/IMBO paccCMaTpHBAIOTCS Kak
YaCTb Heoaumu4eckol pesontoyuu  (CM.
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Puc. 21.1. Bospacranue uuc/ia BUIOB HACEKOMBIX H
KIEUieH, MNOPaXKaiolHX CebCKOXO3RHCTBEHHbIE
KYJIbTYPbl H CTaBLIHX YCTOHYHBBIMH K NPHMEHREMbIM
necTuiluaamM B pesynbrate 6eccosHaresbHOro oT6o-
pa (no A.B. fi6nokosy, C.A. Ocrpoymosy, 1991)

18.3). Ona cnoco6cTBOBaNa peLIUTENbHOMY
M3MEHEHHIO OTHOLLEHHS! YeJIOBEKa K MpPHPOLE.
B npouecce oKy/nbTypHBaHHA H IOMECTHKALMH
NPOHCXOMAAT YaCTHYHAA YTpaTa eCTeCTBEHHOM
NPUCTIOCOGNEHHOCTH PACTEHHH W XKMBOTHBIX,
3aKpenienre ducmeneonoeuseckux (Heuene-
Co00pa3HbIX C TOYKH 3peHHs OOLIEH >KH3He-
CNocoGHOCTH) NPH3HAKOB B HHTEpECaX YeJo-
Beka. Takue ¢opMbl COXPaHSAIOTCA TOJIBKO
OGnaronapsi NOCTOAHHONM 3a60Te YesoBeKa.

Onuoit U3 ueneit Meroanyeckoro or6opa
AABNIAETCH JOCTHXEHHE TeHETHYECKOro €/IMHO-
06pasus copTa MK nopoabl. OnHaKo Takoe re-
HETHYEeCKOe oiHooOpasHe oKasbiBaeTcs Gnaro-
NPHATHOM CPEOH AN MacCoOBOTO pacrnpocTpa-
HEHHS BUIOB, KOTOpLI€ HaM MPHXOOHTCS NOTOM
Ha3blBaTb «COPHAKAMH» M «BPEOMTENsiMH>.
Bopsice ¢ «BpemuTensmu», «copusikamu», uH-
(eKuraMH ¥ napasuTamH, Mbl 3aCTaBJSEM HX
BblpabaTeiBaTh pasJiHyHbie NpPUCNOCobaeHus,
penawue Haury 6oppby Manos(geKTHBHOM.
B cootsercTBuM ¢ yuyenyeM JlapBuHa cydaiiHo
OKa3aBIlIMeCs yCTOHYHBBIMUH OCOGH pa3MHOXKa-
IOTCA M TeHbl YCTOMYMBOCTH OLICTPO pacnpo-
CTPAHAIOTCA B NogaBAAeMOiH HaMH NONYJALMH.
Ce#yac TakMX Pe3HCTEHTHBIX BHIOB K ONHOMY
HIIH [la’Ke HECKOJIbKMM NMpPUMEHAEMBIM NeCcTH-
ukgam B mupe 6onee 500, B ToM yHce OKOJO
200 B Hawe#i cTpane (puc. 21.1).
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21.3. 3BoNOYUNOHHOE YYeHue —
TeopeTuyeckas OCHOBa pa3BUTUS
6uonorun

B sakmounTtenbHoil rnaee «IIponcxoxae-
HHSA BUIOB...» Y. JlapBHH XopolUo cKa3al o ne-
pemMeHax B GMOJIOTMH MOCJ€ pacnpoCTpaHeHHs
ero Bamanos: «Korna Bosspenus, passuBae-
Mbl€ B 3TOH KHHIE€ MHOIO M MHCTEpOM Yoi-
JICOM, WJIM aHaJIOTHYHble B3NSkl HA NPOHCXO-
XKIEHHE BHIOB CEJIAIOTCS OOLLeNPH3HAHHBIMY,
370 OyneT COMpOBOXAATHCH, KaK Mbl CMYyTHO
NpenBHINM, ryOOKHM NepeBopoToM B obnac-
TH €CTECTBEHHOH MCTOPHM» .

Hapeun okazancs npas. CoBpemeHHas
GHOJIOrHs HaCKBO3b MPOHM3aHa MCTOPHYECKHM
NOJXOAOM, 3BOJIOLMOHH3IMOM. MOXHO nae
CKasaTb, YTO 3peJIOCTh TOH HWJIH HHOH OHOJOTH-
YECKOH HHCUMIVIMHLI NPOBEpPSETCH TeM, Ha-
CKOJIbKO OHa OKa3blBA€TCH «BCTPOEHHOH» B
ofulee 31aHHe COBPEMEHHOH OHOJIOTHH, KOTO-
poe oT (hyHAaMEHTa [0 BEPLIMHBI OKA3bIBAETCS
9BOJIIOLMOHHBIM, DTO He cayyaiHo. Bee 3ako-
Hbl OpraH13aLHy W pa3BHTHA XM3HH, BCE 3aKO-
HOMEPHOCTH KH3HENEATENLHOCTH MOXHO MO-
HATH TOJIBKO ONHPasCh Ha JOCTHXXEHHS BOJIIO-
LIMOHHOT'O YYEHHS KaK TeOPETHYECKOIO CTep-
He BCeH OHoJioriu. BHe 3BosioLuMOHHOrO noa-
XoJla HEBO3MOXKHO NOHATb HH (DYHKLMOHHPOBa-
HHE MOJIEKYJIAPHO-FeHeTHYECKUX CHUCTEM, HH
Pa3BHTHE XXMBbIX OPraHW3MOB OT 3apPOXKIEHHA
JIO CMePTH, HH CYLIECTBOBAHHE BHIOB H MX MO-
nynsuui, HW passuTHE M npeobGpasoBaHue
6Hocephbl B LENOM.

Muorna sbuiBvraercs 3anaya nocTpoeHHs
HEKoeH meopemuueckold buonoauu, Kotopas
cmoryia Obl OXBATHTH OTHOBPEMEHHO BCE MpO-
AIBJICHUA XKH3HENEATENIbHOCTH W CTaTh B Oymy-
uiem- pynaamesTom Beelt Guonory. IonbiTky
CO3/IaHHSl TEOPETHYECKOH GHOJIOTHH TpeanpH-
HHMaNuCh HeonHOKpaTHO. Ho Bcerpa okasbiBa-
JIoCb, YTO Haubosiee (hpyHIAMEHTaNbHbIE, aK-
CHOMAaTHYECKHE MOJIOXKEHHR, KOTOpbiE MOXHO
MOJIOKHTb B OCHOBY BCEro 3aHHsl TeOpeTHYe-
CKOHM OHMOJIOrHH, B TOH WJIM HHOH thopme ObLH
OIHHMH H3 TNOJNOMEHHH SBONIOLUHOHHON Teo-
pyH. He npenpewsas HeBO3MOXHOCTD CO3/IaHHsI
B OydylleM OTHENBHOrO OT 3BOJIOLMOHHOIO
y4€HHs 3[aHHA TEOPETHYECKOH OHONOTHH, MbI
YBEPEHbl, YTO 380AI0LLIOHHOE yHeHue BCeeda
bydem  ocmasamecs — meopemuUHecKUM
cmepoicHem DLONO2UHECKO20 BHAHUSA.

' lapeun Y. Co6p. coy. T. III. M.—J1., 1939.

C. 663.



21.4. 3BonoOUUOHHOE Yy4eHue
“ penurus

Penurus B Jit060il opme (XpHCTHAHCTBO,
OynausM, Mcnam M Jiobas apyras M3 JECsTKa
«BGONBLIMX» pesIUrvii ¥ COTHH MalJlbiX) — 06-
Aacme Bepol. JBOJNIOUMOHHOE yyeHue — 06-
aacme Hayku. B npobGneme COOTHOWIEHHS
Bepbl W HAYKH €CTb, N0 KpalHeH Mepe, TpH ac-
neKra.

Bo-nepsbiX, MOXHO MNpPOCTO H3YMJATHCS
pa3HooOpasHio M COBEPLUEHCTBY aganTallid B
>KHBOH NpHpoLe M B BOCTOpPre OT 3TOro cJa-
BHTb MyIpoCTb TBOpHA, HE 3anaBas HUKAKHMX
BOMNPOCOB.

Bo-BTOpbIX, MOXHO, BEpSl, YTO BCE MHpO-
3flaHie CO3JaHO BbiClieH CHJIOH (TBOPLOM),
CYMTaTh, YTO, OTKpbIBasA 3aKOHOMEPHOCTH 3BO-
JIOLMH, MBI NO3HAEM JiHLIb O@CKOHEYHYIO NTy-
OnHY O0XXeCTBEHHOrO INOMbIC/Ia.

B-TpeTbHX, MOXHO, Liar 3a uaroM nosHa-
Basl MpUPOMy, HaKanjHBas OaHHbe B 06JlacTH
reHeTHKH, (PH3HOoJIorHH, OHOXHMHH, NaJleOHTO-
JIOTHH, Te0JIOTMH, aCTPOHOMHH, aHTPOMOJOTHH
M IECATKaX PYrHX HayK OKa3bIBA€TCH BO3MOX-
HblM Ge3 npuBJjeyeHHs OOXECTBEHHBIX CHJI
0OBACHUTD, KAK BO3HHKJ/IO 3TO 3aMEYATEJIbHOE
pa3HooOpa3ske MHBOH NPUPObl, BOCCTAHOBHTD
NyTH BO3HHKHOBEHHA OCOBEHHOCTEH CTPOEHHS,
(H3HONIOTHH WJIH NOBEJAEHHS. BO3HHMKHOBEHHS
CaMbIX COBEPUIEHHbIX afanTalyi XHBOH NpH-
poze.

Co cTOpOHHHKaMH NepBOro Noaxoja Crno-
PUTb NPOCTO HEHHTEPECHO: OHH Bepam, 4YTO
uenecoobpasHoctb B npupone ot Gora, H He
yTpy:kfatotT ce6s BonpocamH. Bnpouem, oHH
YaCTO NBITAIOTCA NPEACTABHTEL [0 TaKHM 00-
pasoM, YTO y COBPEMEHHOH HayKH HeT (haKkToB
M I0Ka3aTeJsIbCTB €CTEeCTBEHHOrO MPOHCXOXKIE-
HHS XHMBoro. B nocienHeM ciyyae oHH NpoCTo
MIHOPHPYIOT HayyHbili MaTtepuas, Jub0 Bbiaa-
0T KaKHe-TO HaCTHble HepelIeHHble BOMpPOCHI
32 NpHHUHNHKAJbHBIE HEMPEONONHMbIE TPYAHO-
CTH.

BaxkHoe OTVIHYHE NOCJeA0BATENbHO PeJik-
FMO3HOTO MOAXONa K NMPHPOOE — €ro nacCHB-
HOCTb. EC/TH MBI XOTHM Kak-TO MOBJHATL Ha
npHpoLy, CAeNnaTh €e Jyyuie, WM, HanpoTHB,
NpeaynpeauTb KaKHe-TO HEXeJaTesIbHble M3-
MEHEHHs1, Mbl BOJIEH-HEBOJIEH NPHXONHM K He-
00XOAMMOCTH MOHATb, KAK BO3HHKIIO 3TO pas-
HooGpasHe »HUBOH NPHPOIbI, KaK OHO MOXET
Pa3BHBATLCA Aanblue.

18-3011

Penyruosnbie CTOPOHHHKH BTOPOTO NOAXO0-
1a (cpeay HUX GblIo HEMaJIO KPYMHbIX Y4YEHBIX,
Hanpumep, ¢usuodnor KL.IT. [1asnos, nxtnonor
1 3ooreorpag JI.C. Bepr), He nwitasch co-
BMECTHTb PEJHMIHIO C 3BOJIIOLHEH, BEpAT B
6ora ¥ MCCNENyIOT 3BOJIIOLMOHHBIN NPOLECC.

B suumkavke «Ilpoucxoxaenue yenobe-
ka» (1950) pumckuit nana [uit XII BoiyxaeH
6bU1 NPOBO3MIACHTE: «YUeHHe LEePKBH HE 3a-
npeLlaeT 3BOJIOUHOHHOMY YYEHHIO B COOTBET-
CTBHH C COBPEMEHHBIM COCTOSIHHEM YeJioBeye-
CKOM HayKH M T€ONOrHH OblTb NpPEIMETOM HC-
CJIEIOBAHHH... CNIELMAINCTOB 10 T€X Mop, MNoKa
OHH NPOM3BOIAT UCCNENOBAHHA O NPOMCXOXKIE-
HHH YEJIOBEYECKOro TeJia H3 yxe CYLIeCTBYIO-
LLleH XHBOH MarepHH, HECMOTPA Ha TO, YTO Ka-
TONMYeCKas Bepa 0OA3bIBAE€T HAC MpPHIEPMKH-
BaTbCA B3MJISIAA, YTO MyLUH CO3IaHbl HEMOCPE-
cTBenHo Borom»',

DBOJIIOUHOHHOE YYyeHHEe OKa3biBaeTCa H
AEHCTBEHHBLIM OpYyKHEM B Gopb0e MpOTHB CO-
upan-IapBHHH3Ma, MNbITaBlierocss 0oOBACHUTD
CoLManbHble NOPOKH COBPEMEHHOro obL1ecTBa
JMWb AEHCTBHEM GHOJIOTHYECKHX CHJl, B nep-
BYIO OyYepelb €CTECTBEHHOro OTOOpa HEeMpH-
cnoco6nernblx. Counan-fnapBHMHH3M JIOrHye-
CKH NepervieTaeTcs ¢ pacM3MoM, aHTHHay4Has
CYLIHOCTb KOTOporo sicha (cm. 18.6).

OBOMIOLUKMA B LEJOM BBHICTYNAeT Kak
pesyabTat 60pbbel NPOMUBONOAOINHCHOCTIEL,
pa3peuIeHHs NPOTHBOPEYHH MEXIY BaXKHO-
CTbIO COXPaHEHHS YK€ CYLIECTBYIOLIEro H He-
00XOAMMOCTbIO €r0 M3MEHEHHs NOI BIHSHHEM
HOBBIX YCJIOBHi. HenpepeigHocme Osuscenusn
u sceobujHocme ceazell u npomusopequil
XapaKTEePHb! 11 IBOJIIOUMH 2KHBOr0. 3aKOHO-
MEpHBIH NpPOLECC pa3BHTHA OpraHHYeCcKoro
MMpa NOKOMTCS Ha OOBEKTHBHO CJIy4aHHbIX 51B-
JIEHHSX; CMOHTAHHO BO3HHMKAIOUIHE HACJencT-
BEHHbIE H3MEHEHHs! BBOISATCH B ONpelesieHHOoe
pYCJIo eCTeCTBEHHbIM 0TO0pOM. M3MEHUHBOCT
KaKk HeH30eXHH!i W 3aKOHOMEpHLIH npouecc
Ha MOJIEKYJ/ISIPHO-Fe HETHIECKOM YPOBHE CTaHO-
BUTCA CJIyYaHHOH Ha YpOBHE€ HWHIMBHIYaJIbHBIX
BapHaumi ¥ besn ocobei B Gopube 3a cylue-
CTBOBaHHEe H BHOBb NEPEXOLMT B 3aKOHOMEp-
HOCTb B HanpasJieHHH BCETO MpPOLECca 3BOJIIO-
LIHH.

[ny6oKo AHaneKTHYHO B 3BOJIOLHOHHOM
yY€HHH MOHMMaHHe CaMOoro npolecca pa3BH-
THA KaK MOCTOSHHOH CMEHbl MNOCTENEeHHbIX H

" Becceao . Bupycbl — uyyno npotHsopeuus.
M., 1965. C. 79.
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KOJIMYECTBEHHBIX H3MeHeHHi (HanpuMep, Ha
YPOBHE BHIA), M3MEHEHHH DPe3KHX H KayecT-
BeHHBbIX (BO3HMKHOBeHHe HOBOro BHOa). Kaxk-
Ias BHOBb BO3HHKWAA ¢opMa B 3BOJIO-
LMK ~— HOBBIH 3Tan TOrO MJIH HHOTO MAacCILTa-
6a, CKayoK B 3BOJIOLMOHHOM npouecce. Teo-
pHsi 3BOJIIOLMH C yCeXoM OOGBACHAET HEeH3-
0eXKHOCTL 06pa30BaHHUA CTYNEHYATOr0 MHOrO-
o06pasus opraHuyeckux (popM, HepapXHYHOCTH
H OHCKPETHOCTH CHCTEMBI XKHBLIX OPraHH3MOB,
HenpepLIBHOCTH H MPepbIBHOCTH BCEro mMpo-
ecca 3BOJIOLMH, [IBIKYLIHE CHJTB 3BOJIIOLMH
COZIEPIKATCS BHYTPH KAXKIOH U3 PAa3BUBAIOLIMX-

Csl CHCTeM: JUIsl BHla — BHYTpH BHJA, A/ 1O-
MyJISLKH — BHYTPH MOMYJIALHH, Juisi GHoreo-
LleHo3a — BHYTpH OHoreoueros3a. Bech npo-
LieCC 3BONIOLMH KaK Hesb3a 6osiee yb6eaHTesib-
HO WUIIOCTPHPYET MPOLECC CAMOpPA38UINUAL,
WAYLWHH NOCPEACTBOM NOCTOAHHOIO BO3HHKHO-
BEHHSI W CHATHA MNPOTHBOPEYHH, NepepLIBOB
NOCTENEHHOCTH H Pa3BHTHA C BO3BPALLEHHEM,
Kasaznoch Obl, K yKe NPOHIeHHOMY, HO BO3Bpa-
LleHHEeM Ha HHOM ypPOBRe, Ha CJIedyIOLEeM BHT-
Ke Crupaj.

B nawe spems, spems axmusrHozo usmetenus Ouocgepol
3emau 4eno08eKom, 3B0NIOYUOHHOE YueHue npuobpemaem xapaK-
mep OOHOIL U3 camvix BascHolx buonoeuveckux oucyunaut. Fmen-
HO Meopus 380AI0YUU 0QeI HAM BO3MONCHOCTMb NOHANMb ONMU-
MAALHYIO CMPameuro 63aUMOOMHOUEHUS 4en08eKa U OKpY-
Fcarowjell wusol npupodel, NO3B0OALEM CMABUMb B0NPOC O pa3-
pabomke npuryunos ynpasasemot ssontoyuu (H.H. Basuiros).
OmOdenvrole anemeHmbsl MAKOL Yynpaeasemoll I860AI0YUL YJice ce-
200HA NpOCMampueaiomcs, HanpuMep, 8 cO30AHUU YCMOUYLBbLX
U NPOOYKMUBHbLX Q2POYEHO308, 8 NOMNbIMKAX HE Npocmozo npo-
MbICA0B020 UCHOAI0BAHUSA, O XO3AUCTNBEHHOZ0 YNpaAsACHUA IB80-
aloyuell omoeavHblx 8UO08 HUBOMHbLX U pacmenrull. Ho dasn ne-
pexoda Kk Hacmosawel ynpasasemor ssonoyun buocgepel euje
OueHb MHO20 npedcmoum 8oiacHums. [lin co3HAmMerbHO20 npo-
Be0eHUA UHMEPECHbIX ¢ Meopemu4ecKol U npaKmu4ecKol mo-
4eK 3peHus uccaedosaHull Heobxo00uMO 3HAHUe He MOALKO 00C-
MUNCeH UL COBPEMEHHOL MEOoPUlL I80NIOYUL, HO U e HEePeLIeHHbLX

npobaen.

1. B uem cyTb KoHuenuuu HenTpannsma? MoxHo Jiu ee B uesioM nMpo-
THBONOCTABUTL AaPBHHHU3MY?

2. MoxHO JiM MPOTHBOMOCTABHTL MYHKTyanu3M AapBuHuM3My? ‘Yem
KOHLIEMNUMA NPEPLIBUCTOrO PABHOBECHA OTVIHYAETCA OT pacnpocTpaneH-
HBIX 3BOJIIOLHOHHBIX B3rNs10B?

3. Kak yBnasbiBaercs KOHUENUMS JaTepalbHOro rnepeHoca ¢ Qapeu-
uu3mom? MoXKHO 1M CuMTaTh, HTO AOKA3aTebCTBO JATEPAILHOrO Nepe-
Hoca MopniBaeT AaPBHHU3IM?

4. KakoBb! OCHOBHbIE 3BOJIIOUHOHHDIE MOCNEICTBHA OKY/bTYPHBAHHA
PacTeHHH M OAOMALIHMBAHHA XKHBOTHBIX?

5. B uem 3BOJIIOUHOHHAA ONACHOCTH CO3/IaHHA HEOOLINHBIX QOPM MKH-
BOro GHOTEXHOJIOrHYeCKHMH MeToaamMu?

6. Kak Bb! npeacrasanere cebe ynpasasieMyio 3BOJOLHIO B Oynylued
6nocdepe, KOHTPOIMPYEMOH HENOBEKOM?

7. Kak sui npeacrasnnere ceGe nyrd petueHus npoGaembt MOCTOAH-
HOro pocTa YHUCIEHHOCTH YeOBEYEeCTBA M OrpaHHuYeHHOH GHosorHue-
CKOH NpoM3BOANTENLHOCTH GHocdepnI?
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8. O6ocHyiiTe nosoxeHHe: «3IBOJIOUHOHHOE Yye€HHE — TeopeTH'e-
CKas ocHOBa OHOJOrHKM».

9. Kak mio BHeApeHHE 3BOMIOLUHOHHOrO MONX0Aa B MHTEPECYIOULYIO
Bac o6nacTs 6uosnorun (GHOXumMMA, reHeTHKa, GHIMONOMHA U T. M.) K
KaKOBbl MEPCMEKTHBLI B 3TOM HAMPaBJAEHHU?

10. Mepeuncante ocHOBHBIE NPOGIEMbI KIACCHYECKOr0 AaPBHHM3MA,
BCE ele aKTyaibHble AAs GHOJOrHH K HyXaawuecs B pa3paboTke.

11. B yeM npuuMHb COBPEMEHHbIX AUCKYCCHH B 3BOJIOLUHOHHOM yue-
HHM H KAKOBO MX OTHOMIEHHE K MPEXHHM JHCKYCCHAM?

12. Kakopo Henpexonsiuee MeTOAOJIOrHYe€CKOe W MHPOBO33pEeHue-
ckoe 3HayeHue yyeuus Y. Jlapeuna? Korpa ato 66110 MOHATO H NepBbie
€ro OueHKH?



3akJiryeHne

HuTepec K T€OpPHH 3IBOJIOLHMH, HECMOTPS
Ha 6ypHOe pa3BHUTHE BCE HOBBIX H HOBBLIX 00-
Jacteil 6GHONOrUYECKOrO 3HAHHSA, HE CHHXaeT-
csi, a nocrositno pacret. O6cyKaeHHe 3BOJIO-
LIMOHHLIX npo6nieM npuBJieKaeT 6HONOTOB BCeX
HanpaeJieHHH H crielHajbHOCTeH, (hunocodos,
COLIMONIOTOB, TNCHXOJIOTOB, MaTeMaTHKOB, (PH-
3HKOB, XHMHKOB H 9KOHOMHCTOB. DTO He CJy-
yaiitHo. YpoBeHb pa3pabOTAHHOCTH TEOPHH
9BOJIIOLMH UMeeT HeNoCPeICTBeHHOe 3HaYeH e
JNsl OCMBIC/IHBAHHUA U BOCTIPDHATHA JIIOOBIX H0C-
THXXEHHH COBPEMEHHOI0 ecTeCTBO3HaHMA, pa-
LIHOHAJIbHOIO HCTIOJIb30BAHHSA XKHBBIX NPHPOL-
HEIX pecypcoB, (POpPMHPOBaHHA MHPOBO33pe-
HUSA 06LLEeCTBa, MOHHMaHHs HesI0BEKOM CBOEro
MecTa B MpHpoe.

[lonuMaHue peanbHOCTH 3BOJIOLMH YT-
BepAMJIOCH JIHLIL Mocae BeKpbiTHs Y. JlapBu-
HOM BO BTOpo# noJsioBure XIX B. MexaHu3ama
9BOJIIOLMOHHOrO npouecca, KOTOPLIM OKasaJcs
€CTECTBEHHLIH OTOOpP. IBOJIOUHOHHLIH NpO-
Llecc B 2KHMBOH npupone — O6BEeKTHBHaA He-
06XOOHUMOCTD CYLUECTBOBAHHMS YXH3HH Ha 3eM-
Jie, ceICTBHe OPraHu3alHH YXH3HH B H3BECT-
HOH HaM ¢Qopme.

HMHorpa roBopAT, 4TO aBTOPHUTET JAPBH-
HH3Ma TaK BeJIMK, YTO 3aKPbIBaeT IMyTb HHbIM
TeOPeTHYeCKHM MOCTPOEHHAM B 06J1aCTH 9BO-
Jouud. Takue OTAHYHBIE OT NAPBHHOBCKOTO
OGBLACHEHHS] MEXaHH3Ma NPOTeKaHHA 3BOJIIO-
LIMOHHOrO TMpoLecca TMNOCTOAHHO BO3HHUKAKOT
Ha4yHHasi ¢ NepBoro AHsA nybnaukauuH «Ilpouc-
XOXNeHHs BUIOB...». OHAKO rHnoTe3bl U KOH-
LIeMLKMH XKHUBYT B HAyKe He IO BOJie KX co3fare-
JeH, a B cuiy oObeKTHBHBLIX NpHYHH. JlapBu-
HH3M — €IHMHCTBEHHAs KOHLEMLMs, KOTOopas ¢

€CTeCTBEHHOHCTOPHYECKOH  TOYKH  3peHHs
YAOBJIETBOPHTENBHO OODBACHAET BO3HHUKHOBE-
HHe OpraHH4ecKoH LeJleCoO6Pa3HOCTH, BO3-
HHKHOBEHHE GEeCYHMCIeHHBIX NPHCNOCOOEeHHH
(amanTauxi) B OKpY:KarlLleH Hac XXHBOH NpH-
poge. 2ta npUCNOCOGJEHHOCTh MatepHalH-
CTHYeCKH 06bACHAETCA NeHCTBHEM eCTeCTBEeH-
Horo oT6opa, OCHOBAHHOIO Ha MNOAXBAThIBAHHH
MM OTHEJIbHbLIX HACAEACTBEHHBLIX YKJIOHEHHH,
KOTOphIe OKAa3blBAIOTCA IOJNE3HLIMH B KOH-
KPETHbIX YCJIOBHAX.

Ilo mepe yrny6senusi Haliero no3HaRUA
BCKPLIBAIOTCH BCE HOBLIE M HOBble (DaKThl,
NpHYeM MHOTHE M3 HHX CHAYANa Ka)<yTcs Nnpo-
THBOPEYALUHMH KOHUENLHH €CTeCTBEHHOTO OT-
6opa. Tak 6bL10 MPH Pa3BUTHH M'eHETHKH B Ha-
yase XX B., Tak Obw10 B neprol 6ypHOro pas-
BHTHSI MOJIEKYJIIPHOHM GHOJIOTHH BO BTOPO#H MO-
JoBuHe XX B. OnHako OKa3biBasoch, YTO Aap-
BHHH3M — 39TO He 3aCThiBLUAf CHCTEMa LOrM,
OH XXHBO OTKJIHKAeTCH Ha KaXKa0e HOBOE Kpyn-
HOe OTKpPLITHE B JII060H 006J1aCTH €CTECTBO3HA-
HHs K Bce GoJiee YKpErJsfieTcs ¢ KaXKAbIM Ta-
KHM OTKPBITHEM. [aK MOXXeT IPOHCXOAHTb
TOJILKO B TOM CJIy4ae, €CJ/IH 9Ta 3BOJIOLHOHHAS
TeOpUsl BCKPbIBaeT (DyHAaMeHTallbHble 3aKOHO-
MEPHOCTH CTPOEHHS H Pa3BHTHA OPraHH4eCcKoH
NPHPOLBL.

Ceroans 3BOJIOLMOHHASA TEOPHS NO3BOSA-
€T HHTerpHpoOBaThb JOCTHXXEHHS BCEX CIeLH-
aJlbHBIX GUOJIOrHYECKHX JHCLHIUIMH (onpejne-
JifAsi B 3HAYHTEJIbHOH CTeNeHH HamnpaBJjieRHsi
KaXA0H M3 HHUX), 3aBTPa — CTAHET OCHOBOH
ONTHMAJILHOH CTpPaTeruy B3aHMOOTHOLUEHHS
pa3BuBaKLIerocs yejopeyecTBa H 6Guocheph
3emin.
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— 3Konoruyeckue 83, 84

— 3KocucTem 259, 260

~— 3smOpuonoruyeckue 78—=80, 94

— 3TOJOrHYECKHe 92

Murpauus 164, 250

Mukpocucrematuka 82, 83

Muxkpocdepnt 41

Muxpocunoreres 83

Muxkpossomouus 6, 22, 91, 96, 97, 170, 171, 177
197, 233, 259

Mumukpus 152, 154

MeuoroknetoyHocts 54, 55

Mo6uabHble 3neMenTH 265

Mopenuposatrue 3sosmounn 89, 90, 215, 216




Monndukaumun 142, 158

Monycnb! Makpo3Bosolmu 218—221

— OHTOreHesa 212—214

Moroduaus 17, 269, 270
MoHogyskuroranssocTs 160
MorouenTpuam 242, 243
Myanbrudynkunonansiocts 20, 160, 241, 242
Mytauuu 21, 22, 31, 106, 111, 115, 129
— GuoxumHueckHe 264, 265

— BHesigepHble 105, 116

— sBpeable 118—120, 294

— rensbe 100, 116

— rexHomunte 108, 119, 125

— «xpynube 119, 273

— JeransHue 118, 119

— Mahwe 118, 119

— Hanpassesnsie 120, 121

— He#TpanbHble 264 — 266

— obe3spexuBanis 118

— obparuble 113

— onpegenenre 106

— peueccHBHbie 109

— CHCTemHble 273

— cnekrp 109

— cnontadebie 108, 116

— cyns6a B ouTorerese 120, 184, 185
— tunel 106—108

— ToykoBbie 120

— XpomocomHbie 106, 111

— yacroTta Bo3HukHOBeHHs1 108—110, 119, 120
— uwekd 133

MyTaurokHbtit npouece 117—121, 141, 155
— — pnasJgenue 117, 122, 128

— — 3HayeHHe B 3BOMOLMH 121
HeHanpasjexHocTs 120

— — cnoHTaHHocTh 121
CTaTHeTHYHOCTD 121

HanpasneHHocTs 3Bosmounn 266— 269
Hacnenosarune npuobperensoro 21, 162
Hacnenyemocrs 105, 106

Heftrpanuam 24, 264—266

Heo6xopumocTe 266

Heonamapkuam 14, 24

Heotennn 188—189

Henonuota naneonronoruseckoii setonucu 65 -
Huwa skonoruyeckasn 97, 98, 103, 164, 167, 177
Homerxknatypa 6uHOMHHaNbHER 11

Homorenes 266

Hoocdepa 31

Hopma peaxkupn 32, 105, 106, 112

O6esBpexusanne mMyraumii 118
O6patumocts 3BosmouHd 212
Osuerbt 12

Okpacka anocemarnyeckasn 149, 152
— 3alumTHan 149

— noKposHTenbCTBEHHan 149, 150
— npefocteperaroiias 151

— pacunensiolan 150, 151
Ounvromepusauns 48, 219, 220
Onrorenes, nezsmbpuonusauus 188
— nugdeperurporka 180, 183

— KauaiMsauua 191

— onpenenesHe 38, 180

— nepuons! 183, 187

— npopoKHTENbHOCT 182

— uenocrHocTs 183, 184

— 3soJmouus 189, 194

— 3MOpuonu3auus 186, 188
Opraub avanoruysbie 76

— aTaBHCTHYECKHE 77

— romoanHaMRble 220

— romMonoruylbie 74—75, 220

— OHcTesiorHyeckHe 280

— pyaMMeHTapHbie 76—78
Optoreres 266

Ocnabnerme Qynxumit 218

Ocobs 33

— onpeznenerne 33—35

—  YHHKaJbHOCTb 34

Ot60p ecrectBenHblit 129

— — aramHbix ¢opm 146

— — anoctaruyeckuin 144
rpynnosoit 132, 146, 259
— — naenenue 84, 141

— — IBWXywHi 143, 144

— — pecrabuausupyoluii 145
— — JoreHeTHyeckHi 134

— — JM3pynTHBHbIA 144
ennHHUa 133
HHAUBHOYanbHbIN 132, 146
— — K-dopma 83, 145

KaK cHro 147
KaHanusupytouit 143, 191
KOHcEpBaTUBHOCTL 142, 143
ko3 duument 140, 141

— — MecTo obMTaHHs 145
MexaHuam 18, 19, 131—136
Hanpassenie 84
Hopmanu3ytoumii 143

— — obBekr 132, 134

~— — onpeneneHue 132

— — nososoii 145, 146
npumeps! nercTeua 134— 140
— — cKopocrb 140—141

— ~— crabunusupytowmit 142, 143, 276
— — cdepa neiicteun 133

— — TBOpueckasn poab 136—140, 147, 265
— — TOYKa npuaoxerus 133

— — dopmbl 142—145

— — YacTOTHO3aBUCHMbIH |44
3KocHereM 259

— — 3ddexruBHocTs 140—142
r-popma 83, 145

—— HexyccTBerHbiit 16, 130, 147, 161, 162, 279
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— — GeccosHaTtenbHblR 280

— — wmetonHueckuit 16, 280

— npenbuonoruyeckuii 35, 41, 43

— B nomynsuusx yenosexa 250, 251
OtHocHTeNnbHOCTS npHenocobnennit 161

ManeobuoreoueHos 259
[Tanrenesunca runotesa 21

[Tanres 60
[Taumukens 111, 118
[Napaswtuam 187

[Mapanneansm 198, 199

[Napadunus 270

[laprenorenes 167, 270

[Nenocepa 30

[TenetrpantHocts 108, 121

«[lepenunbifi Gynson» 39, 40

ITepenoc natepanbhbiit 23, 168, 274, 282
[Nepuon otpuuanus 20

— pomaHTHyeckuit 20

— (eHokpuTHUeckuit 184

[lnan crpoenuns 204, 229, 230
[nefiotponus 112, 133

[opeun 89, 177, 180, 181, 185, 188, 229
[NMonumepusauns 219

[lonumepusn 112

[Nosumopdmam ananraumoHnsii 113-—115
— Ouoxumuyeckuii 88, 89, 293

— BHYTpHBUaOBoK 287

—  BHYTPHMOMYNALMOHHLIH 113

— retepo3uroTHuit 113, 114, 144

— onpepenende 113

— cGanaHcuposauubii |14

— TPaH3WTHBHbIK |14

— denonoruyeckuit 126, 139
«[Toauur» 209, 264

[Noannentuap 39

[Monunnounus 84, 85, 107, 206
[Monudenus 133

[Momidpunus 269—271

[Nonuuentpusm 242

[Tonos cootHowenxe 101

[Mosnyeun 176, 194, 266

[Nonynsuus 34, 96—104, 110, 116, 167, 265
— apean 98

— BesHyHHa 98, 99

— rereporennocts 102

— rpaunupl 101, 105

— JMHaMeKa 98, 99

— enuHerso 103

— Kak eguHHLa 3sojiuonmd 97, 103—104, 131
— — cucrema 97

— cocTaB Bo3pactHo# 100

— — nonosoii 101

— crpykrypa 104

— 4yHcleHHocTh 98
[TocnenosatensHocTs HekonaeMbix Gopm 63, 64
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lNocragantauns 159

[NoTenuman 6uorHyeckuit 30

[Notok renos 169, 170

—  H3MeHuHBocTH 84

[NpaBuno agantueHol paguaumun 214
— TOMOJOTHYHLIX opraHoB |15

— wnterpaumn 115

— HeoGpaTHMOCTH IBONIOLMH 212
— nporpeccupyiouei cneuydanusauqu 213
— npoHcxoxaeHus rpynn 213

-—— cneuxanusauuu 214

— YepEJOBaHUA HanpaBfeHHI 3BOMIOLMH 214
[pamatepus 8

[Npeanantauus 134, 158, 159
[pedopmusm 9, 12

IMpeumnurauus 87

[1pusnaku mucreneonoruyeckue 280
[Mpusnaxu-mapkeps 101, 102
[1pHu3Haku opraHM3aLMOHHbIE 273
[NpuHupmn aktyanusma 6, 14

— Beiicmana 21, 28

~— rpagaudd 13, 19

~— mMckpetHocTH 28, 120

~— JIONOJIHHTENLHOCTH 92

— HepapxuyHOCTH 257

— ucropuama 6

— MatpHunbiil 28, 29, 31

—  MynbTHQYHKLMOHANBHOCTH 159
— HeonpezneneHHocTH 120

~— ocHoBatens 176, 177

— nneiotrponuu 112

— noaxmepvu 112

—  peKanutyasuuu 78

— pOACTBa — CXOACTBa 74

— ¢usmnueckoro pasputus 240

— Xapmu 22, 123

[TpyHLUKMNBLI H3MeHeHus opraHoB 218—221
— aKTHBauuH 221

— rerepobarmun 221, 222

— 3amelueHus 221, 222

—  WMMOGHnu3auun 221

— vHTeHCcH(pHKaLuKn 221

— KOMneHcauuu 221, 222

— onuromepuzauuy 219

— ocnabnenus yHkuuu 218, 219
— noauMepH3aunH 219

— pasnenenus GyHkumi 220

— CcHMHUJAUHKH 221

— cy6etutyumu 221, 223

— cMeHbl GyHKumi 217, 220

— yeenuuenus ¢ynkunii 200

— yMeHblUEeHHs yueaa GyHKumi 220
— ycunenus dyHkuuit 218, 219
— dukcaunu as 220
[Npucnocobnennocts 140, 157, 158
[lpnunna koHeuwnas 12

[Nporpecc Guonoruyeckuii 228

— GuotexHuyeckuii 230, 231

— rpynnoBoit 229, 230




— kaaccudukaunn 226
— KpuTepuu 226

— wmophoduznonornueckui 226, 229, 230

— HeorpaHuYeHHbi#i 226, 227, 228
— onpeneneHuna 226

— 3BOJIOLMOHHBIN 226—232

—  3KOJOrHYeckuil 228

[porpeccunsn pasmuoxenns 18, 30, 130
Ilponyuenter 36, 37, 56, 57
[poro6uonter 39, 40

[ynktyanuam 274, 275

PagnoBecue npepbisucroe 274
Papmnauwms agantusHaa 161

Panuyc uHauBuayanbHoi aktneHocTH 99, 126

— — penponykTHeHol 99, 126
Passutne astoperynatoptoe 189
— npsamoe 180

PaamHoxenue guchdepenuppopantoe 132, 133

PazxonosnoBocts 118

Paca 81, 169, 247—249

Pacusm 252

PacnpocTpanenue npepeiBuctoe 71, 72
Pacul 6uonornyeckne 165, 169, 247—249
— reorpaguyeckue 169

— ce30HHble 169

— (u3uosornyeckre 164

— yeJoBeKa 247—251

— 3Konoruyeckve 164

Pauemanus 42

PeBonwouys HeonnTHyeckan 245, 279
— Hay4HO-TeXHHYeCKan 245

— cKenetHasi 56

Peaykuns opranos 78, 223
Penynnukauus konBapHanTHas 29—31
Penyuenthl 36, 37, 56, 57

Perpecc 203

PesucrentHocT, BosnukHoBenue 250, 251
Pekanutynsuus 78, 79, 194—195
Pexonctpykuus npoueccyansnas 260
Penvktnl 72, 73, 210—21 1
Petapnauns 193

Peus 238, 244

PHK 32, 39, 856—87, 104

Popngl Gpanutenunueckue 230, 231

— ropotenuueckre 230, 231

— Taxurennueckue 230, 231
Poncteo ceponoruueckoe 87

— cetyaToe 269, 270

Pynument 76, 77, 94

Psan naneontonoruyeckuii 62, 63

— CpPaBHHTENbHO-aHATOMHYECKHii 78
—  CYKLIECCHOHHBbII 254

-~ (unorenetnueckudi 59, 63, 204, 205
r-ctparerus 83

Ca6nesy6octs 199, 200
Canbrauuonusm 24, 273—276
CamoBocnpounssenenue 4, 29, 30, 39, 93

Camozapoxierue 37

CamonozHaHue 245

CumGuorenes 44, 270

Cumnatpus 173

Cunrameons 176

CuHresorenes 176

Cxopocrs 3Bonmiounn 68, 69, 87, 206—210,
223—225, 261, 264, 275

Cwmena nokonenuit |82

—  tynkumii 220

Coot6Gop 133, 265

Coupan-gapennnsm 251 —252, 281

CoumansHocTh 55, 228, 232, 233, 245

Cneiicep 265

Creumanunsauus 55, 59, 201, 203, 228

— onpenenenue 223

Cropodmt 46

Cpesa 6uoreoueHoTHyeckas 35, 159

— reHoTHnHyeckasa 116, 159

—  nonyJNALMOHHO-BHIoBas 160

Crasuc 274

Crazurenes 175, 176

Crpykrypa nonynsuud 106, 108, 109

Cy6erutyuus 246, 248

Cykueccus 254, 255, 281, 282, 284

— BeKoBas 256, 257

— 3KosorHyeckas 251 —255

Cynb6a sponouponnan 103

«Cymma xusHn» 58, 188

CxopctBo ananornyHoe 76

— TroMoJIOTHYHOE T4

— 3apogsilieBoe 78, 79, 194

Cuennenure resos 21

Teneosnorus 161

Tesnomopdosz 203

Temnet 3BomOUMHK rpynn 68, 205—210
-— — opraHos 223—225
Teonorns 162

Teopus karactpod 12

— cHHTeTHYecKas 21 —23

— XpomocomHas 21

Tuxorenes 266

TpaekTopus snurenetHueckas 191
Tpancaykuus 23

Tpancdopmuam 11—13, 163

¥rposa 3poiounoHHas 278

YuuBepcanbHocTh GuoxuMHyeckas 59, 142

VuukanbHocTh xHBoro 31, 34

— HHOMBHIOyyMa 33

YpoeeHb opranu3aumny xusoro 31—36, 93, 253

~— — OuoreoueHotuyeckuii 31, 35, 37, 252

— — OGuoctepusbii 31

— — BMIOBOH 35

— — KJeTouHHIM 33

— — MoJekynspHo-reHeTHueckuil 31, 37, 264,
265

— — oOHToreHetHueckuii 33, 35, 180
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— — opraunbii 31 Sponoums GuoreoneHosor 23, 196

~— — nonyJsLHOHHO-BUIOBO 34 — Guocdepu 23, 58

— — 3KOCHCTeMHmIii 253, 254 — reHoe 43, 85

Pen 102 — nobxonornyeckan 38—48
denoxonus 139 — nokasatesiseTBa 59—90
®enoreorpadus 79, 91 — 3anpeTs 266—268

®enotun 106, 113, 133

®Petanuzaups 189

Qunorenes 51, 66, 71, 196—216. 235
» » » v — _22

dunorenetuxa 196 MageriZLS :

— MoO3aHyHas 222
$::t{;:e;32en2egs256—-25? — Monekynsapuas 85, 264, 265

— Hanpasienus 199—203

— KyhbrypHas 246, 247
— Mopennposanue 89, 90, 215, 216

dunsmbpuorenes 192, 194

— HeJapBHHOBCKas 264, 266
g:;::ﬁ:;g 2355')?, 255, 257 — HeiTpanbHas 24, 264— 267
dopmoobpazosanue 205—209 — OrpaHuuetus 266, 267
(IJopr[ aramubie 167, 168, 271 — onroreHesa 180
BUIOBOro paura 171 — onpenesienue 4
—  rocroacTByiowue 227 — opranoB 217—223
— JBHXKEHHMA MaTepuu 228 — npasuna 212—215
— u3HeHHble 180, 181 — cetyaras 269, 270
— octpoeHble 70— 73 4 — ckopoctb 206—21 1, 235, 246, 264
— nepexognble 20, 62—64, 81, 82 — ynpasasemas 279, 280
— nepcuctenTHbie 210, 211 — pakropnl 37, 116—129, 272
— nonynsuMoHHOro panra |04 —  dunetmueckas 196
— NpOIBHHYTbE 248 —  xuMmuyeckas 38—40
— (yHIaMEeHTANBLHOCTD 3BOMIOLMOHHas 232 —  uesb m3yyenus 92, 93
— 3BOJIOLMOHHBIX MeXann3MoB 215, 216
Xupansiiocts 42 sKocHcTeM 23, 64, 253
3K0noruﬂ 5, 89, 142
Lenecoo6paskocts GHonornyeckas 161, 162 3Kocuc7ema 23, 35, 56, 58, 64

~— H3HayanbHas 12, 14 — onpenenekue 35

— OTHocTenbHas 161—163 ~—  u3MeHenus 254, 255, 260
LlenTpe npoucxoxaenns 74 —  cTpykTypa 253__255'

— pasHoo6pa3zusn 74 el
Llens koopauHaunoHHble 222 LeocTHocTs 203, 8

oyl JKCNepPUMEHT npupoanbit 260

v ol 3:;1{1)1,33;{732254, 258 AkenpeccueHocts 108, 109
Inumusauua 131, 140

Yacrota rena 22, 112, 113, 141 SMGproreres 180, 183

— rexotuna 113 IMGpHOHHK3aLMs OHTOreHesa |86— 189

— enotuna 113 «3Heprus xuzuu» 30, 31

Yacbl Monekynsipubie 87, 264 Snuretes 12

YucnenHocTb u3bbiTounas 8, 131, 228 SnureHeTHUECKKit Kpua 184

— 1uHamuka 98, 99, 131—133 dnucras 163

— MHHHMaJbHas 99 Arosorus 90, 92

— nonynsiuxn 98, 99 ekt romosurotHsaumn 129, 176

YueTsle auHun 112 — KoMOHHHpoBaHus 118

Upena nokonenuii 205, 217

Sssenre 3neMeHTapHoe 3BoaouHoHHOoe 116, 117
Illkana reoxpoHosiornyeckas 57 — — ajantauMoHHoe 157

Lnefid renos 133, 265 Slnoxumukatu 277, 278



YKkasarenb Ha3BaHUA OpPraHU3mMmoB

A6pHkoc 269

Asctpanonutek 54, 224, 235, 236, 238, 239

— adapckuil 236

— npometeeB 235

Arasa 220

Arytu 69

Awuct Geaniit 98

AxkapuHel

Axauusa 75, 76, 83

Axkpurapxu

Axkconotss 188, 190

Axynosuie 187, 192, 198, 267, 268

Anviua 269, 274

Awmapunnucosbie 69

Awme6a 56, 228

Ammonntsl 54, 276

Amdu6un 71, 72, 78, 80, 88, 151, 165, 180, 183,
187, 188, 189, 194, 204, 219, 230, 269, 271

Aunenuan 174

Aurtunona 146

AnororotoHoBbe 69

Apxantpon 236, 237, 238, 239, 240, 245

Apxebaktepun

Apxeronuansteie 46, 229

ApxeozaBpbl 66

Apxeontepuke 62, 63

Apxeounatsl 50

Ackomuuets 270

Arnantpon 239

batouku

— GesnsnKa

— Gepe3oBas nafeHuua 137
— OpIOKBEHHHLA

— TEJHKOHHMb!

— KpanuBhuua 135

— Monapx 83
Basunpomuuets 270
Bakrepun 32, 36, 57, 59, 87, 118, 168, 271, 278
— aHa’pobHbIe

— aspoGHele 271

— FPaMnoJOKHTeNbHbIE

-— 3eJieHble

— MeTaHooOpasyloLHe

— nypnypHbie

—  CHMOMOHTEHI

—  Ouuwepa 30
Bananosnie 69

Bananoen 69

Bapbapuc 75, 76

bBapcyk 148

Bauunnna Ty6epkyJestan 229
BesepemeHHHK 189
beneMunthl 54

Bennuby 229

Benka o6bikHopenHas 71, 100
Benyxa 101

Benuetutol 47, 48

Bepesa 49, 69, 166
BecnosgoHounble 52, 57, 59, 99, 164, 174, 219
BecyenioctHuie 50, 57
Buzon 224

Bo6osuie 131

Bo6p 69

Boromon 135

Boxes koposka 110, 111, 114, 137
Bokornnae 197

Bouennus

Bopuiepnk 149

Bosipbilunuk 75, 76, 149
Bpamuuk 152

Bpomesnessie 59, 69
Bponenocen 59, 68, 69, 74
Bpontozaep 53

Bpioksa 176

Byiieon 8, 237

Byk 49, 69

BypyHayk 68

Buiuok 183

Bamnup 69
Bapakyiuka 207
Benepun GauimMayok
Bepeckoebie 69
Beponuka 185, 186
Becaonoc 72
Beyephuua puixan 74
BH6pHOH XONepHBIA
BupeppoBbie
Busorpan 8, 49, 182
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Bupycer 23, 87, 168, 275
Bompocnu 30, 34, 46, 49, 57, 131, 270

Jpuonutek
Ilposodmna 21, 85, 89, 107, 108, 110, 114, 117,

Oypuie 46 119, 120, 133, 134, 144—146, 156—158, 165,
— [HaTOMOBblE 207
— 3eneHble 46, 48, 57 Jpoaokn 86
— 30JOTHCTbIE Jy6 49, 99, 101, 182, 257
— KpacHble Jy6poennk 149, 257

CHHe3esenble cM. Llnanen 96
Bonx 100, 131, 198, 219, 278
— TacMaHHiickuil 198
BosbBoke 78, 181
Bopo6Gei1 30, 142, 166, 279
Bopona 128
Bbion 124
Botopku 71, 258
~— [AapBHHOBCKMe 72—77
Brine 151
Boixyxons 202

l'ara 150

[arapu 69

lazodunsi

I'apnus 10

[atrepus 62, 69, 72, 73, 164, 210, 278
I'Bo3nnuHbIe 49

lefnenbGeprexkuit yenosek 239
I'm660n 69, 183, 233, 235, 261, 262
I'mnopa 10, 34, 79, 181

I'HeHOBRIE

I'uHkro 72, 73

T'uHkroseie 47, 48

['upaynioc 65

[noccontepuant

loawynb 59, 69

lonocemennnie 47, 49, 50, 57

lony6s 86, 130, 183, 184, 207
lNopeyaskosuie 69

l'opunna 74, 233, 235, 266
lNopuxBocTka 127

l'ophocrait 100, 150

l'opox 8, 75

I'payc 70, 172

['peManapossie 69

['pn6 Genwiit 182

['pubL 34, 56, 131, 132, 147, 182, 256, 270
[puisynst 69, 165, 198, 237, 269, 271
I'y6ku 52, 187

l'ynenneswie 69

Hamanwt 71

JlBykpuisonnonsbie 69

Jenbdbuubl 76, 166, 198, 226, 232
JnkoGpas 67, 69, 149

Nunnosasp 53, 54

Nuwuro 69

Junnokokkye 108

Honronor kaddpekuit 199
Joaronst 69, 199
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Ilaten 258

Ex 149, 163, 182, 202
— Mopcko# 182
ExeBuka 76

EnotoBbie 216

Exunua 78

Xa6a 152, 183, 190
— napalokcanbHas 67
— nycThiHHas 67

-— CcypuHaMckan 67
JKaBopoHok 207
Xupada 157

XKykn 149, 187

— Malickuit 119

3afiueo6pasuuie 198, 269
3apasuxa 228

3asay 100, 131, 150
3e6pa 150

3emnepoiika 100, 101, 202
— BbulpoBan 202

— obbikHoBeHHas |00
3emasuuka 84
3emuoBonyble cM. AMGHGHH
3unmkantpon 236

3naku 131

3natokpor 202

3men 82, 86, 87, 143, 151
3y6p 208, 224

3a6auk |26

HBan-yaii 122

HeoBuie 69

Hrnokoxue 52, 56, 57, 174
Hryana 66

Hudyzopun 56

Hpuc

Hpucossie 69

Heronoesie 69

Hxrrnozaep 53, 198
Hxtuocrera 62, 63

Kaszyap 59, 69
Kaayaputossie 69
Kaiiman 69

Kakrtyc 149, 220
Kakrycoebie 59, 69
Kanemap 156
KamGana 150



Kanamut 46, 47

Kansnyc 80

KamnenomkoBbie 69
Kanuosnie 59, 69

Kanycta 206, 274

Kapnunan

Kapn 266

Kaptodens 174, 206
Kauanor

Kauiran 49

Kenrypy 86, 199

Kentasp

Kusu 77

KH3HIbHHK

Kunapuce 182

Kut cepbiit 99

Kutornaes 69

Kutbi 3y6ateie 193, 228, 232
Kuroo6pasuuie 54, 76, 77, 185, 198, 199, 219, 268
Kuuieynas nanouka 87, 108
Kuweynononocruuie 52, 56, 187
KnaBapus 182

Knesep 206

Kanen 254

Knoaunsie 68

Koxunbt

Konouikoeble 69

Koan6pu 69

Konnem6onbl 36
Konokosbunk 226

Komap 100, 165
Konnunsiptpbl 260, 288
KonbiThbie 54, 199, 228
Kopannb 49—58, 208
Kopnaut 46—48

Kopoesikn 70

Kopoen 122

Kocatka 166

Kocrep 269

Kouwayby 199

Kouwka 8, 200, 274

Kpa6 80

Kpanuea 149
Kpecrongethbie 69

Kpokonun 54, 66, 87, 219
Kpoauk 69, 99, 177, 198, 207, 279
Kpomanbonup 238—240, 243, 245
Kpot 69, 74, 198, 202
Kpyrnoporsie 189

Kpynubiit poratbiii ckot 8
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