OAPBUHU3M U ETO COBPEMEHHAA AITbTEPHATUBA
Hasapos B. U.

Hasapos Bagum UBaHoBuy (1933-2009) — poccuiickuii yuéHbln, LOKTOp Guonormyeckux Hayk. Kputuk
LapBUHM3MA U CUHTETMYECKON TEOPUN 3BOMIOLMN. [NaBHbIN HayYHbIA COTPYAHWK MHCTUTYTa MCTOpUM eCTECTBO-
3HaHus 1 TexHukn uM. C. W. Basunoea PAH, roe pabotaet ¢ 1969 roga. AsTop 5 moHorpadmin u 6onee 130
HayuHbIx nybnukaumin. C 1969 no 2001 rog Gbin 6ecCMEHHBIM CEKpETapEM AMCCEpTaLMOHHOMO coBeTa (Ouono-
ryeckue Haykm). C 1996 no 2001 pykoeogun npobnemHoin rpynnoi coumansHon uctopun 6uonormn. B nosaHux
nybnukauumsx xapaktepnsoan cebs Kak «3BOMIOLMNOHNCTa-aHTULAPBUHUCTAY, NponaraHa1poBan OauH 13 Bapu-
aHTOB «TEOPUN Pa3yMHOrO 3ambicray.

B wmpoknx kpyrax Hay4dHoro coobuiectsa ObiTyeT npeacrasneHve, 6yaro [lapeBuH — eQUHCTBEHHBIN co3aaTenb
TEOpUN 3BONIOLUUN U YTO HaNafdkM Ha OAapBMHU3M — 3TO MOKYLIEHWE Ha caMy 3BOSMIOLMOHHYI0 AOKTPUHY. Takoe
npeacTaBneHne B KOpHe owmnbo4Ho. Teopwuii Bbio MHOMO U 0o, 1 nocne [apBuHa, HO pevb NOMAET TONbKO O Aap-
BMHU3Me. Ero ocHoBaTens cam onpegenwn npeaernbl )Xn3HecnocobHocTu ceoen Teopuun. B rmasHom Tpyae «[po-
NCXOXOEHVE BMAOB» OH 3asBuUI, 4TO ecnm byaeTt yctaHoBneH xoTa Obl 0OWMH Criydan, Korga ecTecTBeHHbI oTbop
npou3eBefeT Kakoro-nnbo Buaa NpuaHak, NnonesHbl Anst Apyroro BMAa, aTo OyAeT o3HadaTb KpylleHue BCEW ero
Teopumn. C Tex nop bbina obHapyxeHa macca nogobHbIX criyyaeB u BbINO yCTaHOBMEHO Hemano aktoB dyHAa-
MEHTanNbHOro 3Ha4YeHMs1, NPOCTO HECOBMECTUMbIX C JAPBMHM3MOM. JTO NOPOAUIO BOMbLLYI0 KPUTUYECKYIO NuTepa-
TYpy 1 paKTUYECKN NOBEPIIIO U KNacCUYeCKU SApBUHMU3M, N €70 NPEEMHULLY — CUHTETUYECKYIO TEOPUIO IBOSTHOLMM
(CTJ) B cocTosiHne nepmaHeHTHoro kpuanca. W ecnu Gbl He CO3HaATENbHOE HaMepeHME KOHCEPBATMBHOW YacTu
Hay4HO-NeJarornyeckoro coobLiecTsa CoOXpaHUTb AapBUHU3M NOOLIMM cnocobamu, Mbl cendac rosopunu 6bl 0
HeM B MpoLUeLEM BPEMEHM.

MpuBepxeHUaM gapBnHM3Ma, N0 KparHen Mepe B Hallen cTpaHe, bbino yrogHo npeBpaTutb Teoputo [lapBuHa B
[OrMy, B HEKWA CnnaB HagyMaHHbIX TPYAHO MPOBEPSEMbIX HAy4YHbIX MONIOXEHUN U PUNOCOCKUX NOCTYNaTos.,
NpU3BaHHbIX CO34aTb WIMO3UI0 €e CONMUAHON OOOCHOBAHHOCTU W CNYXUTb OMSIOTOM MaTepuanucTMyeckon aua-
NEKTUKN U MapKcucTckon uaeonorun. B Takom mudonornsnposaHHoM Buae AapBUMHU3M MPOYHO BOLLEN B cepe-
OvHe XX Beka B Halle MUPOBO33peHME U KynbTypy B KA4eCTBE X HEOTbEMIEMOro komrnoHeHTa. C ocobon ropao-
CTbi0 MponaraHaupoBanock, YTo Poccusa aBnseTcs BTOPOW poaMHON JapBYHU3MA.

B aTon onope Ha BHeHay4Hyl cchepy 3aknoyancs 1 Bce elle npebbiBaeT NOHbIHE MaBHbIA NCTOYHUK UCKITHOYM-
TENbHO ANUTENbHOM MOHOMOMUU AapBUHM3MA KakK OOKTPUHbI. YUTO KacaeTcst Hay4YHOW CTOpPOHbI Aerna, To ero npu-
BEPXKEHLbI NpegnoynTany 3amanymeatb «HeyqoOHble» Ans Hero dakTbl, YKNOHATbLCSA OT UX 0bCyXaeHus unu ne-
pPEeBOANTL CNOPbI B NMIOCKOCTb 00LLMX (OUNTOCOGCKUX PACCY>KAEHUI, rOe UX TPYAHO ONPOBEPTHYTh.

ABTOp 3TUX CTPOK TOXe AOMroe BpeMsi Obin AapBUHUCTOM, BOCXMULLANCHA NPOCTOTOW M JNIOTMYHON LIEMNbHOCTBIO
TEopuu, HO He UMen anneprum K HOBOMY 3HaHu0. B nocnegHeM, kak okasanocb, Hemarnylo Ao COCTaBUNu U cta-
pble dakTbl M Ngeun, B CBOE BpeMS NMPOUTHOPMPOBAHHLIE, a C HeJaBHUX Nop OOpeTLLIME BTOPYHO XU3Hb U COCTaBMB-
Lve NpUYHUMNManbHyo anbTepHaTuBy AapBuHM3My. [NogpobHOMY pacCMOTPEHUIO 3TUX M MHOTUX APYrMX BOMPOCOB
crneyumnanbHO NocesillleHa kKHura asTopal. B HacToswen ctaTtbe Mbl MPUBOAMM CaMble BaXHbIE €€ MOSOXKEHUS.

MpOTMBHWKM AapBUHU3MA CYLLLECTBOBANM C CaMOro MOMeHTa ero nosisneHuns. boinn oHn n B Poccuu, Ho BO Bpe-
MS1 TPMyMdanbHOro LECTBUSS HOBOW TEOPUN UX KPUTUYECKUE BbICTYMNEHUS HEe 0OpaTunm Ha cebs BHUMaHus.

CambiM ybuiicTBEHHbIM Ans Teopun JapBuHa cTan kanutanbHbl Tpya pycckoro 3oonora H.A. JaHunesckoro?,
AaBHO cTaBwui Bubnuorpadudeckon pegkocTblo. Coaepalimecs B HEM BO3paXeHUs, N3NOXEHHbIe Ha nonyTopa
ThiCsiYax CTpaHWL, CTOMb CEpPbe3Hbl U HEOMPOBEPXKNMbI, YTO Y COBPEMEHHOIO YMUTaTENs BO3HMKAET OLLYLLEHME,
Oyato Tpyn HanucaH cerogHsi, a He 130 neT Hasag. He mory yaepxaTtbcs, YTOOblI HE CKasaTb O HEM HECKOSbKO
Crnos.

[aHuneBcknin nucan cBor 2-TOMHbIN TpyA 25 neT. [locKkoHanbHO NpoaHanM3npoBaB MHOXECTBO NMPMMepOoB, ap-
rYMEHTOB W NOMNoXeHun [JapBuHa OT U3gaHus K n3gaHuto, oH ybeantensHO nokasarn, YTo NbBMHAsA UX OONSA He Bbl-
OEPXKMBAET KPUTUKU U JOMKHA ObiTb oTBeprHyTa. OH NPOTUBONOCTABU UM TaKOe e MHOXeCTBO, HO ropa3fo 6o-
nee TOYHO AOKYMEHTMPOBAHHbLIX ()aKkTOB, CaMuUM UM cobpaHHbIX. B HUX sipko nposBununchk octpasi HabnogaTtens-
HOCTb M YyTbe HaTypanucTa, HUYYTb He yCTynawLine AapBUHOBCKUM.

Pycckuin onnoHeHT [JapBuHa HacumTan y Hero 15 rmaBHbIX OLWMO0YHbIX BbIBOAOB 1 10 crnyyaeB HapyLleHust npa-
BWNM NOTMKK, KOTOpblEe K HAM npuBenu. BoT Te3ncHo AaHHble UM ONpoBepXKeHUs. AHaNorms Mexay UCKYCCTBEHHbIM
N eCTECTBEHHbIM OTOOPOM COBEPLUEHHO JTOXHA. VI3MeHeHns1 JoMallHUX (0OpM HE MOTYT CY>XUTb OCHOBaHUEM Ans
NMOHMMaHNsI MPOUCXOXKAEHUS ANKUX BUAOB, TaK KaK OHWM HM B O4HOM Crlyvyae He OOCTUraloT BUOOBOrO YpoBHSA. Pas-
HOBMAHOCTU HE ABNATCA «3adnHawmmMmcsa Bugamm». XXM3HecnocobHOCTb opraHM3mMa B HOBLIX YCITOBUSIX 3aBU-
CUT OT OOHOBPEMEHHOIO U3MEHEHUS GONbLIOro KOMMIIEKCa NMPU3HAKOB, U BCAKOE eAWHWYHOE M3MeHeHve byget
BpeaHbiM. Bopbba 3a cyllecTBoBaHME CeNeKTMBHbBIMY CBOMCTBaMM He obrnagaeT, a noToOMy B MpMpoae HET u ecTe-
CTBEHHOro otbopa. MNocnegHnii HEBO3MOXEH €LLEe M NMOTOMY, YTO B MpMpoAde HeT NPenaATCTBUIA Ansi CBOOOAHbIX
cKkpelwmBaHun BHYTpU Buaa. [JapBuHusam beccuneH ob6bsACHUTb NPOUCXOXAEHWE BbICLLUMX CUCTEMATUYECKUX eau-
HUL,.

[aHnnesckui pestomMupoBan, 4To, n3obpeTs MexaHu3aM OTOOopa, 3aMEHMBLUMIA pa3ym Crenon Crny4YarHOCTbio,
[apBurH nopoann «xankum u MU3epHbI» BUPTYarnbHbIN MUP, B KOTOPOM NpaBaT 6anom «b6eccMbiCNeHHOCTb 1 ab-
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cypa». N Hawwe cyacTbe, YTO MUpP, B KOTOPOM Mbl XXMBEM, HE MMEET Hu4ero obLiero ¢ n3obpeteHHbIM JapBuHOM.
Cam [JaHunesckui cumtan, 4to nobon opraHmam 3akniovaeT B cebe BHYTPEHHWUI 3aKOH pa3BuTus, a BMA obGpa3sy-
€TCs OT BMAa He MHa4e, KaK KPYNHbIM CKa4YKOM.

Kpome [daHunesckoro npoTtue Teopumn JapeuHa Beictynunu C.U. KopxuHckniad, MN.A. KponoTkuH, J1.C. Bepr, A.A.
JTiobuwes. N3BecTHO, 4TO KponoTknH* NpoTMBOMNOCTaBUI eCTECTBEHHOMY OTOOpPY B kayecTBe Beayllero cakropa
3BOMIOLUN B3aUMOMOMOLLb U COTPYOHWYECTBO, NPUYEM Ha SIPKUX U yOeauTenbHbIX NpUMepax Mnokasas, YTO OHM
CYLLECTBYIOT He TONbKO Mexay ocobsmy ogHOro BMAa, HO M pasHbiX BMAOB. Hu4TO gpyroe He crnocobcTByeT B
CTONb BOMbLUOW Mepe BbPKMBAHMIO HOBbLIX BUAOB Y BO3pacTaHUIO UX YUCIIEHHOCTW.

K kaTeropuv B3aMMOMOMOLLM OTHOCWUTCSI Takoe MNMaHeTapHOe SABIEHWE, Kak MyTyanucTuyeckun cumbnos.
BcTaBwme Ha 3TOT NyTb OpraHn3Mbl HE TOMbKO BbiBENM cebsi M3 Mupa KOHKYpeHuun n 60opbObl, HO 1 0bnerymnm
CBOE CyLlecTBOBaHME. Tenepb U3BECTHO, YTO MOSIOXKUTENbHBIMU CUMOMOTUYECKMMW OTHOLUEHUSMW OXBa4yeHO OT
1/3 po 1/2 obwero Buaosoro 6oraTcTBa XXMBOTHbIX, PACTEHUA U MUKPOOPraHU3MOB. Y CTaHOBIIEHO Takke, YTO CUM-
103 cylecTByeT C OYeHb JAaBHUX BPEMEH, BO3MOXHO [axe, OH 3apoauIics yxke Ha HadanbHbIX 3Tanax pas3Butus
XN3HM Ha 3emne.

B cpaBHeHuM ¢ dakTamn B3aMMOnoMoLLu ¢ 0cobor HarnsgHOCTbIO BbICTYNMMAa rnaBHasa owunbka [dapeuHa, co-
CTOsIBLUASA B TOM, YTO OH MOCTPOUIT CBOKO TEOPUIO UCXOASA N3 OOHOW Tparmdeckom CTOPOHbI XKU3HWU — rubenu cnabbix
N MeHee npucnocobneHHbIX. 3aKOHOMEPHO, YTO OAHOCTOPOHHUN B3rnag JapsuHa Ha OBWXKYLLME CUNbl 3BOMOLUK
Kak 6opbby n rmbenb crnabbix, BOCMPUHATBLIN NOnMTUKaMu, npueen B XX B. K TparM4eckum coumnarnbHbIM nocnes-
CTBUAM.

JI1. C. bBepr B cBOeM rnaBHOM TpyAe MO 3BOMOLMM® NPOTUBOMNOCTaBUI AAPBUHU3MY MHOTOYUCTIEHHbIE (haKTbl U
aprymeHTbl. B NpoTMBOMNOMOXHOCTE UCXOOHOMY MONOXEHWo [apBrMHa O AEACTBUM €CTECTBEHHOro otbopa Ha WH-
OMBUOyanbHY U HeonpeaeneHHy U3MEHYMBOCTb M COXPaHEeHU NepBoHaYanbHO HEOOMbLIOro Yncna N3MeHuB-
LwmMxca uHanBuMaoB bepr ytBepxgan, YTO 3BOMOLMOHHbIE Mpeobpa3oBaHWsi OLHOBPEMEHHO 3axBaTbIBAKOT BCeE
HaceneHue BMaa Ha BCEN TepPpUTOPUM ero obuTaHus U HOCAT LenecoobpasHbii, 3aKOHOMEPHbIV U HaNpaBAEHHbIN
xapaktep. BHyTpuBugoBbIe rpynnupoBkM (NogBuapl), No ero yoexaeHuto, HUKOraa He MoryT «aopactu» 4o Buaa B
Xoe AvMBepreHummn, a Buabl 06pasyoTca cpasy — CKauykomM — U M1Lb 3aTeM pacLLennsaTca Ha noasuabl. B xneon
npupoae rocrnoacTeByeT He AMBEPreHuusi, a napannennam U KOHBEpPreHuus, SBnawmecs cnegcTBuemM passutms
XMBOro MO OOWHAKOBBLIM 3aKOHaM, UCKIIOYALLMM BCSKYIO CriyYanHocTb. [laHHOe npepctaBneHve nonyyuno ybe-
autenbHoe 06ocHOBaHWE B OTKpbITOM H. V. BaBnnoBbIM 3akoHe rOMOMOrMyeckux psgoB B HACNeACTBEHHOW U3-
MeHumBocTm (1920).

C peskon KpuTukon gapBuHu3ma BbicTynan A. A. JliobuuleB, oTMedasi, YTO 3TO «HE CTONbKOo Buonorudeckoe,
CKONbKO dpunocodckoe yyeHue». Yto xe kacaetca CTO, To, N0 €ero MHEHMWIO, OHO «JOIMKHO ObiTb OTBEPrHYTO, Aa-
Ke ecrniu 6bl He BbINO HUKAKMX KOHKYPUPYIOLLIMX OO BSACHEHNI»S,

Bce ckasaHHOe Bhbile MOMyYnrio B HaLWKW AHW MOJTHOE Hay4yHoe noAareBepxaeHue. Torga e aTo Obn YacTo WH-
TYUTUBHbIE AOrafKn U BbIBOObI U3 PA3PO3HEHHbIX HAbMaeHUN.

B 30-40-e rr. XX B. Ha CMeHy Knaccu4eckomy OapBUMHU3MY MpULLna CuHTeTMYeckas Teopus asontoumm (CTI),
COXpaHMBLLAsi €ro0 OCHOBHbIE MPUHLUMMBI U NepeBeLlasi UX Ha HOBbIN FEHETUKO-MONYMSALMOHHBIV sA3bIK. [103TOMY ee
3aKOHHO cuuTaloT ero npeeMHuuen. OcHoBon CTO cTana reHeTudeckasi Teopust eCTecTBeHHoro otbopa, cBoamB-
Lasi BCe 3BOSMIOLUNOHHBIE U3MEHEHUS K Npeobpa3oBaHmio YacToT reHoB B nonynsauuax. Ho no cpaBHeHMIO ¢ Teopu-
en JapsuHa B cuHTe3e, ocywectesneHHom CT3, 6bIn0 3a4eCTBOBAHO MeHbLLEEe YMCIO HayK. I3 Hero coBepLueHHo
BbINanu Mopdonorus, aHaToMusl, MakpocucTtemaTtuka, Hayka O noBedeHun U amGpuonorus, T. e. OUCUUMIUHBI,
onucbiBalLWmne LEeNOCTHOCTb OpraHM3aunmM U ee CTaHOBMEHUE B MHOUBMAYaNbHOM pa3BuTun. OTo Obino paBHO-
LEHHO YCTPaHEHW0 N3 pacCMOTPEHMsSI CamMOro XXMBOTO OpraHm3ma C NpucylmMmmn emy atpubytamm u akTMBHBIMU
peakuusiMmM Ha npoucxogsiime Bokpyr coobiTns. OH npeBpaLlancst B MAaCCMBHOIO HOCUTENS onpeaeneHHoro Habo-
pa reHoB, 1 ero 3BOMUNOHHAsA cyabba 3aBucena UCKIIOYMTENBHO OT U3MEHEHMS UX KOMOUHAUMI nog 4eNCTBMEM
BHELUHUX cun. OTY peayKUMOHUCTCKYI CYLLHOCTb TEOPUM MHOTO Mo3xe BriosiHe oco3Han 3. Mawp’, oavH u3 rnae-
HbIX cTonnoB CT3, koraa Hanucarn, YTo opraHM3m ynogoouncs B Hel MeLLKy ¢ UBeTHbIMU 606amu.

OpHako TOT e Manp cuutan, 4To Kak ycnex gapBuHU3Ma, Tak u ctaHosrneHne CT3 6binu cBA3aHbl C paspyLue-
HUEeM eBpPOoMNeNCKoON NHTENNEKTyanbHON TpaanLnmn, BOCXOAMBLUEN K ApeBHerpedeckum gpunocodam n cpeaHeBeko-
BbIM peanucTtam, koTopyto oH u K. lNonnep Ha3Banu acceHUManuamMom, unm Tunosiornamom. NnaTtoH, cosgasLlumni
YYEHME O CYLLHOCTAX (3npocax), yTBepxaar, YTO HOBble KayecTBa MOryT BO3HMKATb NULb BCNEACTBUE paguvkanb-
HOW MX nepecTpoliku. MpuaepxmnBasce NOAOOHbIX B3rNs40B, [naTtoH, ApuctoTens U ux nocnegoBateny oTeepranu
BO3MOXHOCTb MOCTEMEHHON 3BOMIOLNN U CYLLECTBOBaHUE nepexofHbiX hopMm mexay Tunamu. B aTom 3akniova-
nacb CyLWHOCTb TUNONOMMYECKOro MbILLMEHMS UNn Noaxoaa.

MepBoHayanbHO B AHIMMNUW, B OTNMYME OT KOHTMHEHTanbHoW EBponkl, Npeobnagano MMNepuLMCTCKOe MblLne-
HWe, NO KOTOPOMY pearieH TONMbKO WHAMBWUA, a BCSAKas MOMbiTKa ONpedenvTb ero CyWHOCTb ecTb abcTpakuums.
CBowicTBa MHOVBMAA MOXHO OMMUCbLIBATb WUCKIIOYUTENBHO cTaTtuctudeckum nytemM. B Havane XX B. nNogoOHbIv
B3rnsia4 Bo3obnagan Bo Bcen EBpone, cnocobeTBys pacnpoCTpaHEHUIO NONYMALMOHHOIO MblwwneHns. OHO 1 onpe-
nenuno GbICTpoe BOCMpUATUE AAPBMHU3MA U BO3MOXHOCTb co3aaHust CTO.

Ho 3ameHa Tunonornama nonynsiyMoHM3MoM, KOTopyo Manp oueHuBan Kak KpyrnHoe OOCTWKEHWe, 3aBena Teo-
puo 3BOMOLMM B TyNMK. MHOrOYMCNeHHbIE NONYIALUOHHO-TEeHETUYECKME UCCNeoBaHWS, HABOAHUBLUNE CTPAHULbI
Hay4HbIX U34aHui B cepeanHe XX B., CO34anu NOXHY UIH03UI0 ee nporpecca n o6peTeHnst HOBOrO 3HaHUs, SIKO-
Obl Bce Gonee npubnuxkaroLwerocs No CBOEMY YPOBHIO K yCrexam TOYHbIX HayK. MipoHus cyabObl 3akntoyanach B
TOM, YTO K 3BOMOLMM OHU NPAMOrO OTHOLLUEHUSI HE UMETN.

CT3 cocpepotounna Bce CBOE BHMMaHWE Ha U3ydeHUM Tak HasbiBAaeMOW MUKPO3IBONIOUUKU — npeobpasoBaHuu
OpraHn3mMoB B paMKkax Buaa, BefylleM K BO3HUKHOBEHWIO HOBbIX BMAOBbLIX (POpM. OTOT npouecc, Kazanoch Obl,
MOXHO HabnwaaTb U Aaxe Bbl3blBaTb 3KCNepuUMeHTanbHo. Ha gene, ogHako, HM oanH 6uonor, cTaBmBLUNA NOJ06-
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Hble 3KCMEePUMEHTbl 1 NPOBOAUBLUMIN HAbGMNOAeHUs, He CMor 3adukcupoBaTb 06pa3oBaHMs HOBOro BMAaa, a 3To
€OVHCTBEHHbIN aKT, noaTBepXKaatoLWwmnn akT NoANMHHON aBonoumMn.2 BMecTo aToro KOHCTaTMpoBasnM MHUMOE, No
TepmuHonorum CT3, «aneMeHTapHOe 3BOSIOLMOHHOE SIBNEHUE» — UBMEHEHUE reHEeTUYECKOro cocTaBa nonynsLumm
(BO3HMKHOBEHME nonMmopduama).

Ho aBontouunoHHas Teopus co3gaBanacbk BOBCE He ANd TOro, YToObl OO bACHATE NOSIBNEHNE BHYTPUBUAOBON WH-
dpacTpykTypbl. E€ ¢ camoro Hayana MHTepecoBarno, Kak BO3HUKAKOT BuObl M BCE HAOBWMAOBbIE CUCTEMATMYECKME
rpynnbl — oT amebbl OO 4YeroBeka, T. €. KaK OCyLleCcTBNsAnacb Makpoasonouus. 3aecb MeTod MonynsiuuoHHO-
reHeTu4ecux mccrnegoBaHum GeccuneH n npuxoamuTcsa npuberatb K PEKOHCTPYKUMM dmnroreHesa oTAenbHbIX Npu-
3HAKOB MCKOMaeMbIX POPM Kak NpeacTaBuTenen onpegeneHHoro dunyma, T. €. UMeTb Aeno ¢ Tunonoruen. B ces-
31 C 3TMM NOSABMSETCA MPOCTOP Ans haHTasvum, NpeanonoxeHni n ownbok, a rmaBHOe — Moriydyaemble PEKOH-
CTPYKUMM HUYETO HE FOBOPAT O MEXaHW3ME CaMMX 3BOSOLMOHHBIX NpeobpasoBaHui. Toraa Ha KakoM OCHOBaHWMU
MOXHO YTBepXAaTb, YUTO (PakTOpbl MakpO3IBOMOLUKN TE XKe, YTO M MUKPO-, Kak 3TO AenatoT npusepxeHubl CT3, n
YTO MUKPOIBOMIOLMS COCTaBnseT pyHOAMEHT MaKpo3IBonounn?

Ha camom pene nogo6Hoe yTBepxaeHue oTpaxaet 6eccunme CTO B 06bACHEHUN MakpO3BONOLUU, KOTOpas
oKasanach AN Hee HacTOoSALLMM KaMHEM NPETKHOBEHUS. OTOro 1 cnegosarno oxuaatb, nockonbky y CT3 u Teopun
MaKkpO3BONIOLUN pasHble 0OBEKTbI N3YHEHMS U, COOTBETCTBEHHO, pa3Hble noaxoabl. Ecnv y nepson 310 4acToThl
reHoB B MONynsiLuu, TO y BTOPOW — OpraHusaums opraHmamMoB. [lepBas nonb3yeTcs NonynsynoHHbIM NOAXOLOM,
BTOpasi — OpraHM3MOLIEHTPUYECKMM (TUMONOrMYeckuM). 3HaumT, BaxxHenwasn ana CTO npobnema — conpsikeHue
OBYX YPOBHEN 3BOMOLMM — CBOOUTCA K MepeBody NONyNsUMOHHOIO A3blKa B TUMOMOMMYECKNA, a 3TO, KakK nokasan
MONYNSILUMOHHBIA reHeTuk P. JIeBOHTUH®, B MpuHUMMNE HeocyllecTBMMO. Takum obpasom, nocTynat O eauHCTBe
(haKTOPOB MMKPO- U MaKpO3BOMIOLUN HE MMEET [0KA3aTeNbCTB U ABMNSETCA NPOCTON AeKnapauunein. 3Toro u cre-
[0Barno oXxunaarb, MOCKOSbKY MaKpO3BOJIIOLNA — 3TO KAYECTBEHHO OCOOLIN 1 BbICLUMNIA YPOBEHb 3BOSOLMM 1, CTaNo
ObITb, K HEMY Kak Bbl cllein (bopMe ABWKEHUS MaTepum HenpuMeHuma peayKUMOHMUCTCKas npouenypa: Huswue
opMbI ABUXKEHMS, BXOASA B BbICLUME, HE MOTYT ONpeaensaTe UX CyLHOCTb.

OTtcroga HanpalvBaeTCcs BblBOA, YTO B paMKaxX reHeTUKO-MOMynAUMOHHBIX NPOLECCOB BHYTPMBUOOBbLIE rPyNmnu-
POBKM HMKOrA4A HE MOTyT «40pacTu» A0 YPOBHSA HOBbIX BUAOB — Y HUX MPOCTO APYroe HasHayeHue. W, 3HauuT, cu-
cTemMa BMAOBbLIX NOMNyNSAUMA CNocobHa NepenT B HOBbIA BUA TOMbKO CKAaYkOM, OOQHOMOMEHTHbIM MpeBpaLleHnem
Bonbwen yactu ero ocoben. K takomy Boiogy npuwnu B.A. Kpacunos, tO.I1. AnTyxos, tO.I. Pbiykos, A.b. VBa-
HoBckui, AJ1. TaxTagxsH, B CLUA — X. KapcoHn, I'. byw, C. 'yng, H. Snapnax v gp.

Mbl ckasanu o Hambornee o6LMx coobpaXkeHusx, BCTYNMBLUMX B NpoTMBopeYdne ¢ noctynatamm CTS, HoCAWMX
MeTogonormyeckmi xapaktep. Ho B 60-70-e rr. XX B. Mbl CTanu cBUAETENAMM LIENOro NOTOKa Hay4YHbIX OTKPbLITUI U
NaBUHOOOPA3HOrO HakoMmneHust PaKTUYECKUX AaHHbIX, NMPSIMO MPOTUBOMOMNOXHbLIX yTBEPXAeHUsM CT3, B uenom
KoMnrekce BUOMNOrMYEeCcKnx HayK — B reHeTUKe, OMOXMMUK, reHocUcTeEMaTHKe, BUPYCONOrMn, UMMyHosormm, ououe-
Hormoruu, naneobwuonorun, akonoruu, odwen Teopun cuctem M Ap. OHU BbIHYAWAM 3BOSTHOLMOHUCTOB OPTOAOK-
CarnbHOro HanpaefeHWs 3aHATb INyXyt 0O0POHY N OCTaTbCA BEPHBIMU MOMIUTUKE 3aManyMBaHUA HOBOMO 3HAHUS U
anbTepHaTMBHbIX B3rNsa4oB. PasymeeTcs, nocnegHne co3HaTeNbHO He NpomnyckalT B Y4eOHUKM 1 pyKOBOACTBA MO
3BOMOLMOHHON TEOPUN.

Pewatowun Bknag B anbTepHaTUBHYO TEOPUIO BMAO0Opa3oBaHMs, NOAOPBaBLUY caMyto ocHoBy CTO, BHecnu
pycckue yyeHble — reHeTuk akagemuk tO. M. AntyxoB u aHtpononor 0. . PbiykoB.1® OHM OTKPbINM OBONCTBEH-
HOCTb B CTPYKTKPHO-(DYHKLIMOHAMNBHON OpraHu3auum reHoma BbICLLUNX (3YKapUOTHbIX) opraHuamoB. Okasanoch, 4To
B HEM CYLLIECTBYIOT ABE IPYNMbl FEHHbIX JTOKYCOB: OOHA U3 HUX KOAUpYeT nonumopdHble 6enkn, OTBETCTBEHHbIE 3a
BECb OFPOMHbIN BHYTPUBMAOBOW Nonumopdumam, a gpyras — MOHOMOPHbIE U MHBApUaHTHbIE, 0OyCNoBMMBatoLne
OTCYTCTBME COOTBETCTBYHOLLEN N3MEHYMBOCTM HACNEACTBEHHbIX MPU3HAKOB BO BCEX MoApasfeneHusix Bvaa M Ha
BCEM ero apeane. Ha orpomMHoM dakTMyeckom maTepuane 3TW y4YeHble YCTAHOBWUIIN, YTO €CIU FeHETUYECKYH
CTPYKTYpPY NONyNAUUA n3y4atb HE Ha YPOBHE 3rieMeHTapHbIX (NToKanbHbIX) NONYNAUUA, Kak 3TO 0ObIYHO Aernanocs,
a B LIEMNOCTHbIX NOMYNSALUNOHHBIX CUCTEMAX, KakoBbIMWU NpeacTaBneH nobon duonormyecknii Bua, To BMECTO BbICO-
KOro ypoBHs1 nonmmopdurama obHapyKMBaeTcsl Ux reHeTu4eckas ctabunbHOCTbL BO BpEMEHU M NpocTpaHcTee. Mo-
HOMOpMHbIE BENKM Kak pa3 u onpenensioT KapauHanbHbIE XU3HEHHbIE (PYHKLNM, CBOMCTBEHHbIE TOSNBLKO JAHHOMY
BUAOY KaK YHUKanbHOMYy 0OpasoBaHuio. VIHBIMW CnoBaMu, OHU BbipaXkaloT BMAOBLIE MPU3HAKW, OTNMYAOWMECS B
cuny cBoewn ocobon
YXU3HEHHOW Ba>XHOCTW BbICOKOW KOHCEPBATUBHOCTbLIO.

MoHoMOpdHOW YacTblo reHOMa, NMOCKONbKY OHa He OOHapyXuMBaeT M3MEHYMBOCTM U, 3HAYUT, HEOOCTYMNHA AN
n3yyeHusi, 0o AnTyxoBa M Pbl4KOBa HUKTO HE MHTEPECOBASICS, XOTsl HA ee JOM NpuxoauTcs oT 1/2 no 2/3 obbema
reHoma. TOmMbKO CYyLLEeCTBEHHAs peopraHn3aums 3TOW YacTu reHoma, NPOUCXOAsALLan B PedKux criydasx (npu cu-
CTEMHbIX MyTauuMsaX, yNnKaLMm reHoB 1 NONUNIonan3aunm) MoxXeT NOCY>KUTb NPUYNHON BO3HUKHOBEHWS] HOBOTO
BMAa. Yto kacaeTtcst nonumopdHoOM YacTu, To OHa obecneynBaeT aganTUBHYO «CTpaTerno» Buaa, NpsiMoro oTHO-
LLIEHUSI K €ero 3BOSIOLMN HE MEIOLLYIO.

OnuncaHHOEe OTKPbITUE MMENO BaXKHOE CIeACTBUE, KOTOPOro Halun aBTopbl hopMarnbHO caenanu n Yyectb op-
MynMpoBaHusi koToporo npuHagnexut C.B. Merieny. NocnegHuin ycTaHoBMIT, YTO HOBbIN BUA POXAAETCH C TEM Xe
Habopom NoABMAOB M pac, YTO CyLeCcTBOBaNN y ero npeaka. [NlonpocTy roBopsi, OHM NepexogaT K HEMY Mo Hacrnen-
ctBy. IHTepecHo, 4To Gnarogaps AaHHOMY CBOWCTBY Aaxe HebOonbLIoe YMCMOo yLeneBwmnx ocobdern cnocobHo Boc-
CTaHOBWUTb BCE BHYTPEHHEE pa3HOooOpa3sme UCTpebneHHOro TakcoHa. OTy 3aKOHOMEpPHOCTb MelieH Ha3Ban TpaH3u-
TUBHbIM nonMMmopdnamomtl,

Ha3BaHHasi 3aKOHOMEPHOCTb, MO MHEHWIO €€ OTKPbIBaTEnNs, KacaeTcs, O4HaKO He TOMNbKO BMAOBOrO YPOBHSA Op-
raHnsaumu, a HOCUT yHMBepcarnbHbI Xxapaktep. ConoctaBnasa AaHHble aHanu3a matepuana no MckonaembiM pac-
TeHusM, MeneH cmor y6eauTbes, YTO TakCOH NMBOro ypoBHS, BNOTb A0 NOPsiAKa, HacneayeT BHYTPEHHIOK CTPYK-
TYpy ero npejka co BCeMU NpuvHaanexalimMmm e npmsHakamu. VIHeiMy1 cnosamu, TakCOHOMUYECKoe pasHoobpasme
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Bceraa nopoxaaet pasHoobpasue. [NogobHas 0co6eHHOCTb 3BONIOUUN AernaeT NOHSATHbLIM, NoYeMy B XXMBOW Mpu-
poae npeobrapaloT napannen3Mbl, a He JapBUHOBCKas ONBEPreHuus.

O6HapyxeHrne MelieHOM OAMHAaKOBbIX TEHAEHLMIN B 3BOMOLMOHHOM nNpeobpasoBaHnm MOpdOnormyecknx npu-
3HAKOB Y PpasHblX TAKCOHOB, MEXalluMx B OCHOBE napanfenvM3amMoB, COCTaBWUIO OAMH W3 HEMPENoXHbIX 3aKOHOB
Mopdbonorun, nNposiBRSIOWMXCS COBEPLLUEHHO HE3aBUCMMO OT BHelwHen cpeabl. MMeHHO O6LWHOCTL TeHAEHUUR,
CyllecTBOBaHME eOuHOro npaswuna npeobpas3oBaHWsi NMO3BONMITO MpPeAcKasbiBaTb W LerneHanpaBfieHHO UCKaTb
HeJocCTawLlWmMe 3BeHbsl NapannenbHbiX psagoB. CkasaHHOe COBEPLUEHHO aHarormyHoO LLIMPOKO M3BECTHOMY 3aKOHY
roMosiorM4yeckux psigoB B HacneAcTBeHHOW nameHymeocty H.U. BaBunosa.l?2 MeleH nowen, ogHako, ganblue Ba-
BWIOBa M pasdaBUHYN paMKku aToro 3akoHa. OH ybeawncs, 4To NMonHoTa napannenuama He Bcerga onpegensercs
reHeTnyeckon obwHocTeo. Cnnowe 1 pSAOM OHa, HanpoTMB, 06paTHO NponopuMoHanbHa cucTtemaTmyeckon 6nu-
30CTV TaKCOHOB. MHOrouncrieHHble NpUMepbl TakMxX NapannenuamMoB AEMOHCTPUPYIOT He TONbKo Mopdporornye-
CKWe CXoOcTBa B CTPOEHUN LBETKOB, NMNCTbEB, (PUNNOANEB U T. M., HO U Lenblii HAbop reHeTu4ecknx n Buoxnmmnye-
CKMX npu3HakoB aanekunx gopm. O6bsICHEHME cylLecTBOBaHMA Nogo0HbIX napannenuamos MelieH ycmatpusan B
cuctemHon npupoge obbekToB. OHM M NpUBENM €ro K BbIBOAY O CyLLEeCTBOBaHUM Haunbonee obLUX U YUCTO MOp-
donornyeckmx (TMNOMOrMYecKnx) 3aKOHOB HecTaTucTuyeckon npupopbl. M 3akoH BaBunosa, o4eBMaHO, ABNAETCS
OOHUM M3 MX YacTHbIX nposBneHnn. Ctano o4eBUOHO Takke, YTO CTapbll nocTtynart, 6yaTo CXOACTBO OTpaxaeT
poacTBo, yTpaTtun csoto cuny. lNpeacrasneHns MeneHa o CTpykType napannenuamoB U pasHoobpasunsa u Ux reHe-
3uce OTKPbINN HOBYHO CTPaHMLY B Pa3BUTUN HEOAPBMHOBCKOIO MOHMMaHUS 3BOJSTHOLUN.

B cBsi3u ¢ oTkpbITUAMKM AnTyxoBa, PblukoBa u MelieHa TpyoHO yaepXaTbCs OT TOro, YToObl HE BCMOMHUTBL KX
reHnanbHoOro npegwectBeHHuka 3. Konal, koTopblit ewe B KoHUe XIX B. YACTO YMO3PUTENbHBLIM NyTEM MpULLEN K
naee camoCTOSTENBHOIO pa3BUTMS BUAOBbLIX U POAOBLIX NPU3HAKOB, KOTOpble 06pa3ytoT B cunoreHese age abco-
MNIOTHO He3aBUCUMbIE OPYr OT Apyra reHeanornyeckme nuHun. CoBMeLLEHME NX B OOHOM OpraHu3aMe UMeeT creg-
CTBMEM YAMBUTENbHOE CBONCTBO: BUA MOXET NepexoanTb B HOBbIN poa, a po4 — B HOBOE CEMEWNCTBO, HE yTpayu-
Basi Npy 3TOM, COOTBETCTBEHHO, CBOMX BUOOBLIX U POAOBbLIX MPU3HaKoB. Tenepb ata nges akTtnyeckm NoHOCTbIO
noateBepxaeHa. B ee nonb3y cBnaeTenbCTBYET M OTKPbITUE CeLManbHbIX reHOB, ONpeaensiowmx passutme opra-
HM3aLUNOHHbIX NMPU3HAKOB BbICLLUMX CUCTEMaTU4eckux kateropumn. B nmyHon 6ecege co mHon KO.I. AnTyxoB Ha mMon
BOMPOC, CYLLECTBYIOT N rpynmnbl FeHOB, OTBETCTBEHHbIX 38 MOHOMOPMHbIE MPU3HAKN CEMENCTB, OTPSA0B U T. 4.,
OTBETUN YyTBEPAUTENBLHO.

MHe npefncTaBnsieTcs, YTO HE3aBUCUMOE pa3BMTUE NMPU3HAKOB Pa3HOro YpPoBHS B churoreHese, npusogsilee K
TPaH3UTUBHOMY MONMMMOPMU3MY, - 3TO MHTEPECHENLIMA W elle COBEPLUEHHO HEOOOLEHEHHbII COBPEMEHHBLIMU
3BOJIOLMOHUCTaMUN (DEHOMEH.

B ynomsiHyTOM yxe KHWre aBTopa Luar 3a Liarom MpOCMEXeHO pa3BUTUE OCHOBHbIX TEYEHWUIA HedapBMHOBCKOW
HanpaBneHHocTn XX B. lNMpu aTom Gbina obHapyxeHa HapacTawoLwas TeHAEHUUSA K NepeoCMbICIIEHNIO OCHOBHbIX
napameTpoB U XapakTEPUCTUK 3BOJSIFOLMOHHOIO npolecca — Hacne4CcTBEHHOCTU, U3BMEHYMBOCTM, XapakTepa, TeM-
NMoB M HanpaBfEHHOCTU 3BOJIIOLNOHHOIO pasBUTULA, POnn eCTECTBEHHOro 0TbOopa, cnocoboB B1A006pa3oBaHUs u
ero mecrta B 00LemM pasBUTMUN XKNBOTO.

MHe yacTo mpuxoguTCs CTankMeBaTbCA C ObITYOWMM NMPUMUTUBHBIM MOHWMaHMEM 3BOMOLMKU Kak pesynbTata
NpOCTOro B3avMOAENCTBUA HACNeACTBEHHOCTU, U3MEHUYMBOCTU 1 0TOopa. OrpaHnYnTLCA TakonW XapakTepucTUKON
3BOJIOLMOHHOTO MeXaHn3Ma — 3Ha4YUT ero He yBuaeTb. be3 HanonHeHMsa 3Tux PakTopoB KOHKPETHbIM Bronoruye-
CKUM COAepXXaHueM 3BOSIIOLMOHHbBIN MexaHu3m He paboTaeT. BoT aTo cogepxaHue Kak pas Haueno n obHoBUNochL
3a nocnegHue 35 — 40 neT 1 03Ha4Yano HacCTOSLLYIO Hay4YHYI0 PEBOSOLMIO.

Ha nepBoe mecTo crnenyeT, 6e3ycnoBHO, MOCTaBMTL 3MoXalibHble 3aBOEBaHUSA MOMEKYIAPHON reHeTUkU. T akoBbl
NpeacTaBneHnst 0 CUCTEMHOW OpraHM3auny reHoma, OTKPbITUA HEMYTaLMOHHBIX (POPM M3MEHYMBOCTU, MOOUMbHBLIX
reHETUYECKNX ANEMEHTOB M FOPU3OHTaNbHOIO NEpPeHoca reHeTUYECKOW MHPOPMaLUnN, CUCTEMHBIX U «HaNpaBneH-
HbIX» MyTaLMi, XPOMOCOMHOIo B1ao06pa3oBaHuMs, ponv cTpecca B aBonoumm 1 np. B pamkax kpaTkow cTatby HET
BO3MOXHOCTM ONMUCaTb BCE 3TN OTKPbITUS, U MHE NOHEBOIE NPUAETCS OrPaHNYUTLCH BbIOOPOYHBIMU AAHHLIMMU.

PagvkanbHO M3MEHWNOCh MOHMMaHWe HacneacTBEHHOCTU. buonorm B macce NpuBbIKNKM CBA3bIBaTb PYHKLUIO
HacnegosaHus Co cneumanuanpoBaHHbeiMm monekynamu OHK n PHK. Mexay Tem N.W. WmanbrayseH ewe B 1938
r. nokasar, 4YTo HacneacTBEHHOCTb HE eCTb CBOWCTBO reHOB, COOpaHHbIX B reHoMe, a npeacTtaBnseT cobon Beipa-
XEHMe B3anMO3aBMCMMOCTEN YacTen B KOPPENSAUMOHHBbIX CUCTEMax pasBuBaloLlerocs opraHusama. Ee rmasHyto
PYHKLMOHANbHY0 OCHOBY COCTaBIISieT (PEHOTUM, KOTOPbIA YCTONYMBEE CBOErO reHOTUNa U MOXET OCYLLEeCTBIATLCS
npu 6onbloM pasHoo6pa3nm reHoTUNoB. Tenepb TBEPAO YCTAHOBMEHO, YTO CBA3YHOLLMM 3BEHOM MeXAy Mnokone-
HUSIMU M OCHOBOW NMPEEMCTBEHHOCTM B (ousioreHese BbICTYNAaKT LMTOMNNa3mMa, apXUTeKTOHUKa SALEKNETKN 1 MaTe-
PWHCKNIA TEHOM — 1 TOSbKO B UX COBOKYMHOCTMW.1* Kak 3TO HM napagokcanbHO, reHeTUYeCKNe N3MEHEHUS ABMSAOTCS
He CTONbKO (hyHAaMEHTOM 3BOMOLMK, KAK CHMTANOCh 40 HEJABHErO BPEMEHU, CKOMbKO €€ MPOaYKTOM.

Kak nokasanu k. Kunr n T. [xykc!® n otgensHo M. Kumypalé, mexgy reHoTunudeckon (MOneKynsipHowm) n Mop-
dOonorM4yeckon aBontoLUMEN HET NPSAMOrO COOTBETCTBUS, U UX Pa3beaUuHSIIOT COObITUS, NMPOUCXOASALME HA SMUreHe-
Tnyeckom ypoBHe. CrnegoBaTtenbHO, YTPaunMBaloT CMbICIT BCAKME MOMbITKA ONMUCbIBaTb 3BOSOLMIO C MOMOLLbIO re-
HOB, MX TOYKOBbIX MyTauUWi M 4acTOT, Kak 3TO npeanaraeTca B MexaHuctnyeckon mogenu CT3. U Tem He meHee
reHeTnyeckass OCHOBa OpPraHM3MOB UrpaeT B 3BOJIIOLMM BaXKHYIO POSib XPaHUTENHA ee HavanbHoWn nporpammbl. OHa
BaXXHa M NOTOMY, 4YTO 6e3 Hee He 6bIno Obl ANMreHeTUYECKNX MEXaHU3MOB, a CTano ObiTb, kKneTo4Hon anddepeH-
LIMPOBKN U MOpdhoreHesa.

MmeHHO B anureHeTudeckon cdepe ObinM OTKPbIThI ABE HOBbIE, HEKAHOHMYECKUE hopMbl N3MeH4YMBOCTU. Bee
Hayanocbk ¢ yctaHoBneHuss M. [1. Fony6oBckum” oBYXKOMMOHEHTHOW CTPYKTYpbl reHOMa 3ykapuoT — obnuraTHon
(OK) n dakynbtatmeHomn (PK). MNepBbli KOMNOHEHT OTHOCUTENBHO YCTOWYMB, BTOPOW, HaNpoTMB, BECbMa MU3MEH-
4ynB. O6a OHM HaxodAaTCA B TECHOM B3aMMOAENCTBUU — MEXAY HUMU Nponcxoaut ceobogHas murpaums nHgopma-
LMOHHbIX MOrfiekyn. OTO B3auMOLEWCTBUE W CNYXWUT, cornacHo [onyBoBCKOMY, rMaBHbIM MCTOYHWKOM Hacneg-
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CTBEHHbIX M3MEHEHNI B npupogae. [NoTok nHdopmauumn «dakropbl cpeabl — OK» npnBoanT K reHETUYECKUM n3Me-
HEeHWsIM, KOTopble OH Ha3Ban Bapuaunamu. OHU CBA3aHbl C U3BMEHEHUSIMWN CTPYKTYPHbBIX KOMMOHEHTOB reHoMa.

BTopas cdopma usmeH4MBOCTU Nony4vuna Ha3BaHve AMHaMUYeCKon, unu anureHetudyeckon. OHa cBsa3aHa C U3-
MEHEHUEM He CTPYKTYpPbl FEHETUYECKOro MaTepuana, a reHHON akTUBHOCTH, T. €. ONepaTMBHON NaMATU reHoTuna.

C oTKpbITUEM 3TUX HOBbIX (HOPM M3MEHUMBOCTM, BOnee MOLLHbIX, YeM MyTauuu, U npeobnagarwLLmx B Npupoae,
ctan Gornee MOHATHbIM MEXaHW3M TaKkux SBMEHWW, Kak AnuTenbHble MoAMdUKaLMM U MaccoBble WU3MEHEHUSI
HanpaBfeHHOro xapakrepa, fexalime B OCHOBE NpakTUYeCcKM MrHOBEHHOIO BMAo006pa3oBaHus.

B cBeTe HOBbIX AaHHbIX O CTPOEHUN U PYHKUMOHMPOBAHMM reHOMa MOSTy4usio, HakoHeL, Npu3HaHue oTKpbITUe
aMepuKaHCKMM reHeTnkom Bb. MakKnuHTOK HecTabunbHOCTM reHoMa M CyLlecTBOBaHUsl 0coboro knacca mobunb-
HbIX reHeTu4eckux anemeHToB (MI3), unu, Kak Mx elle cTanu Ha3blBaTb, TPAHCMO3ULMOHHBIX 3NIEMEHTOB. OTU
3M1eMEHTbI CNOCOOHbI NepemMeLLaTbCsl MO reHOMy, BCTpamMBaTbCs B OnpeferieHHble MOKYCbl U Bbl3biBaTb MyTaLuu
COOTBETCTBYIOLLMX r€HOB, YaCcTOTa KOTOPbIX MOXET NpeBbIllaTh 06bIYHYIO B Thicsiun pa3. Koraa aTo npoucxoaut, B
nonynaunsax HabnogarTca MaccoBble U3MEHEHUS onpeaeneHHoro xapakrepa, 0 KOTopbiX B cBoe BpeMs nucan Jl.
C. bepr. 'HCEPUWOHHBIN MyTareHe3 B NPUPOAHbLIX NONYNAUMAX Tenepb yxe o6CcToATeNnbHO N3yvyeH MHOMMMKU aBTo-
pamn.'® Mo gaHHbiM M. [. Mony6oBckorol®, Ha cerogHsWHUA AeHb Yy Apo30cunbl n3BecTtHO cBbiwe 30 cemMencTB
M3 n ux gona B reHome Dr. melanogaster gocturaet okono 15%.

BbIsSiCHMNOCH, YTO BO B3aMMHOM OOMeHEe TPaHCMO3ULMOHHBIMW 3NIEMEHTAMU MOTYT Y4acTBOBaTb OpraHn3mbl ca-
MbIX Pa3nMYHbIX FPYNMn HE3ABMCMMO OT MX CUCTEMaTU4ecKon 6nmnsocTu u 4YTo B Guocdepe cyLlecTByeT obWmi ans
BCEr0 XMBOFO reHoOoH, U3 KOTOporo Nnobor B1A MOXET YyepnaTb HYXKHYIO eMy reHeTudeckyto nHdopmaumio. Ha
3TON OCHOBE POAMIAach KOHLEMNUMS ropn3oHTarlbHOro NepeHoca reHeTn4eckon nHgopmaummn 1 npegcraBsneHune ob
NHOpPMaLMOHHOM hakTope 3BoMLMMZC, 06bsACHMBLUNE hakTbl BHE3AMHOrO BMOOOOPa3oBaHMs U PEBOSOLMOHM-
3MpoBaBLLME BCE HaLUW 3BOMOLMOHHbIE NpeacTaBneHuns. buonornyeckue Buabl NpeacTany Kak noTeHumManbHoO OT-
KpbITble reHeTuyeckne cuctemMbl. Cama xe MonekynspHasa reHeTuka Hey3dHaBaeMo npeobpasvnack. B otnnume ot
Knaccuyeckon ee B obrxoae 4acTo CTanu Ha3biBaTb «MOOBVKHOMNY.

MmetoTca cBMaeTenbCTBa, YTO psii TPAHCMNO3ULMOHHBIX 3N1EMEHTOB MPOHUK B nonynaumm Dr. melanogaster no-
CpPeACTBOM rOpM30HTaNbHOro nepeHoca Tonbko B XX B.

B cTposytoca mogens 3BOMIOLUN OPraHNYHO BOLLMO NpeacTaBreHne o cTpecce, BblaBuHyToe B 1936 r. kaHaa-
ckum natonorom I'. Cenbe n paspabartbiBaBLleecs MM Ha NPOTsbkeHMW nonyBeka. OH onpeaenun 3To NOHATUE Kak
HecneuunduryeckMn oTBET opraHnama Ha nobble CuMbHblE BO3AEWCTBUSI, CONPOBOXAAIOLMNCA NEPECTPONKON ero
3aWUTHBIX cucTem.? [ MaBHOM NPUYNHON BO3HMKHOBEHWSI CTpecca CRYXXUT, MO ero MHEHWO, OTKIOHEHME ntoboro
XW3HEHHO 3HAYMMOro napameTpa BHYTPEHHEW UInu BHELLHen cpefbl opraHnsma oT OMTMMarnbHOro YPOBHS, Hapy-
Wwatouiee ero romeocTtas. [1pn ymepeHHOM BO3AENCTBUM HA XXMBOTHbLIX CTPECC CTAHOBUTCH MEXaHU3MOM UX BbDKU-
BaHWS, CTUMYNUPYS NMOUCK MOME3HbIX 3alUMTHBIX PeakUni U HYXXHbIX (DOPM NOBEAEHNS.

CTtpeccopHble hakTopbl MOTYT HENOCPEACTBEHHO BO34ENCTBOBATbL HA reHOM, NOByxaas ero K ObiICcTpon, cylle-
CTBEHHOW W uUenecoobpasHon peopraHv3aumm (reHOMHBIN cTpecc). A OCyLLeCTBMASeTCA OHa C y4acTueM Tex Xe
MI3. B ycTHOM coobuieHnn m3BecTHbi dumamonor KO.U. ApliaBckun BbicKasarn NpeanoriokeHne O BO3MOXHOM
obLemM MexaHM3me 3TOW peopraHn3aummn: OpraHn3M cam HaxoAWT HY)XXHOE M3MEHEeHMe CBoen (PU3nonornm, KoTo-
poMy 3aTeM MOAbICKMBAET NoaxoAsiee reHeTudeckoe ocHoBaHuve. HO.B. YankoBcknin??, nogaepxaBLUnin 3Ty uaeto,
BblpPa3un yBEPEHHOCTb, YTO KrneTka C ee CUCTEMOWN HacneaCcTBEHHOW NaMaTn cnocobHa OTBETUTb Ha BbI30B cpedbl
AKTUBHbIM U YNOPSA0YEHHBIM FEHETUYECKMM NMOUCKOM (3TUM TEPMMHOM OH 0003HaYMN U3roTOBMEHME HOBbLIX reHe-
TUYECKNX TEKCTOB), @ HE NACCUBHO «XAaTb» CNy4anHOM afanTMBHON MyTaLUUW.

OpauH 13 BO3MOXHbIX CLleHapueB reHeTMYecKoro noucka npegcrasun Mony6osckuii?. CTpecc NoBbILWAET aKTUB-
HOCTb reHoB B @K, BbI3bIBaeT UX MarHUukaLmio, yBenmunBaoLyo BEPOATHOCTb BKITHOYEHUS UX JONONHUTENbHbIX
konuin B OK kak comaTudeckux, Tak 1 nomnosbIX kneTok. BknoueHne B OK nocrnegHux NpoucxoanT CTyneH4yaTo Ha
NPOTSHKEHUN HECKONbKMUX NokoneHui. BHauvane, ecnu cTtpeccopHoe AaBneHne coxpaHaeTcs, HacneaoBaHne Konum
coBepLlaeTcs HeCcTabunbHO, HO MO NPOLIECTBUN 5 —7 MOKONEHWUN CTAHOBUTCS NPOYHBLIM. [pouecc HocUT Hanpas-
NeHHbIN, onpeaeneHHbI XxapakTep.

OyeBUOHO, YTO PU3MONOTMYECKMN MEXaHU3M FEHETMYECKOro NMOMCKa BOCKpeLLaeT faMapK1CcTCKyo naeto Hacne-
[0BaHMsA NpUobpeTEHHbLIX MPU3HAKOB, NOATBEPXKAEHNE KOTOPON CO CTOPOHbLI CAMUX FEHETUKOB Mbl 1 Habnogaem B
nocneaHue 20 ner.

CuctemHble MyTauum, npoknamupoBaHHble P. Moneawmuatom n A. [lanskom, Jonroe Bpems ocTaBanuchb npo-
OYKTOM YMO3peHMs, Noka ToMckui reHeTuk B.H. CTerHunin?* He obHapyXxun nx y mMmansipumHbix komapoB. OHU npu-
BOAMIMM K TpaHcOpMaLMn apXUTEKTOHUKN AWLIEKNETKU U BblpaXanucb B M3MEHEHUU XPOMOCOMO-MeMOpaHHbIX
OTHOLLEHUIN N COCTOSIHUSA XPOMOLIEHTpa. [[eTepo3nroTHOCTU MO apXUTEKTOHUKE reHOMa HU pasy He oTMedanochb, U
3TO CBUAETENBCTBOBAIO O Er0 UCKMIOYUTENBHO canbTalMOHHOM Npeobpa3oBaHmu.

[(MaBHbIMW NPUYMHAMU CUCTEMHOMN MYTaLMMK, KaK BbIICHUIOCH, BbICTYNaeT HapylleHWe roMeocTasa Kak BHYT-
peHHeN cpefbl OpraHn3Ma, Tak U OKpYXalollen ero aKocUCTeMbl, CKOpee Aaxe nocrnefHen (ocobeHHO B cny4ae
3KCTpemarsnbHbIX TemnepaTyp). B aTmx ycnoBusix nonynsumsi NepexoguT K MHOPUOMHIY, B HEN aKTMBU3UPYHOTCS
M3, ycunusaetcst MyTareHe3 un yepe3 1 —2 NoKOoNeHNs OHa CTaHOBUTCS FTOMO3UTOTHOM MO BCEM XPOMOCOMaM U
reHHbIM JTOKycaM — NPOUCXOOMUT POXAEHME HOBOro BMaa. YTo kacaeTcsl BapuauMOHHOW U SMUreHeTUYECKON U3MEH-
YMBOCTW, TO MOXHO C M3BECTHOW CTEMEHbI0 BEPOATHOCTU npeanonaratb, YTO OHM BO3HUKAOT C MOMOLbIO Mexa-
HU3Ma, aHanorMyHoOro MUMMyHOreHesy.

CoBpeMeHHasi Hayka BMIOTHYIO MOAOLMA K OTPULLAHUIO Kako Obl TO HY BbINo co3naaTenbHON posin eCTECTBEH-
Horo otbopa (EQ) u ero 3HayeHus kak pakTopa 3BonoLMK. TOT BbIBOA SABNAETCHA NPsMbIM CreacTBUEM OTCYT-
CTBUS B NpUpoae BHYTPUBMOOBOW KOHKYpeHUMn 1 6opbbbl 3a cyllecTBoBaHue, n3 kotopbix EO B cBOe Bpems 6bin
BbiBeJeH. B ynoMuHaBLLEeNCS Bbille KHUre aBTopa NpyMBeAeHbl MHOrOUYUCIIEHHbIE [0BOALI U (haKThbl, MPOTMBOpeYa-
LMe KoHuenuum otbopa M OCHOBaHHOW Ha HEM JOKTPUHE CenekuuoHm3ama B uenom. He nmes BO3MOXHOCTU npea-
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CTaBUTb MX 30eCb BO BCEW COBOKYMHOCTMW, HA30BEM KpaTko Haubonee oveBuaHble U caMble 06LMe cBnaeTensCcTBa
otcytcTBua EO B npupoge.

C oTKpbITUEM MOHOMOPHOM YacTM reHOMa 1 ee UCKMIUYUTENBHOW OTBETCTBEHHOCTM 32 9BOJIIOLMOHHOE Npeob-
pasoBaHue BMOOBbLIX NMPU3HAKOB CTano SICHO, YTO MONYMSLUMOHHO-TeHETMYECKNE NPOLIECCHl B 3NeMEHTapHbIX Nony-
NauUMsX C 3BOMIOLMEN HMKaK He CBSA3aHbl U, crefoBaTenbHO, He MOryT Gornblue paccMaTpuBaTbCs apeHow aen-
ctBust EO. [oMO3WroTHble OpraHM3mbl, BO3HUKLIME B pe3yrnbTaTe CUCTEMHON MyTauumM UM Ha OCHOBE OMWCAaHHbIX
HEeKaHOHUYeCKUX POPM N3MEHYMBOCTU B TEYEHME OOHOIO MITM HECKOSBbKMX MOKOJTEHUN, MpUHaanexar ye HOBOMY
Buay. B aton cutyauum y EO npocto He ocTaeTcs HM o6bekTa, HM BPEMEHHOIO MPOCTPAHCTBA ANsl MPOsIBNEHMUS
CBOEro AencTBus. B nyywem cnyyae oH MOXET UCMbITaTb Ha XN3HECNOCOOHOCTb rOTOBbIE BUAOBbLIE (POPMBI.

[o cux nop CoxpaHuno CBOe 3Ha4YeHue BO3paXeHue Teopum oTOopa, BbickadaHHoe . [PKEeHKUHbIM elle npwu
Xn3un OapeuHa. COCTOUT OHO B TOM, YTO €CINM NOMe3HblE N3MEHEHNS Y €ANHNYHBIX 0CODEN OpraHn3MoB, pa3mMHO-
XaloLmxca nonosbiM nytem, n nogaepxusatotca EO, 1o yxe B crneayolieM MOKONEHUN OHM ucdesalT Bcreg-
CTBUWE MOrNOTUTENBHOIO CKpeLLMBaHus. B cBeTe cOBpeMEHHOW Hayku, OHU NepexoasaT Ha YpoBeHb HECKOHYaeMbIX
nonynsAUMOHHBLIX NpoueccoB. B otnuume ot Toro, kak ato mbeicnun cebe JapsuH, B npupoae HET MexaHu3ma, aHa-
MNOrMYHOrO NMPaKTUKyEeMON YENOBEKOM MCKYCCTBEHHOW CEeMneKkuMu, U HUYTO HEe MellaeT HOCUTENAM «MOMe3Horo npu-
3HaKa» CKpelwmBaTbCsi C 0cobsiMKn, UM He obragaroLnmu.

CornacHo CT3, yactoTa MyTaumin 1 CKOPOCTb 3BOMOLMK onpeaensatoTca otoopoM. Kak 6b1no yctaHOBNEHO MO-
NeKkynspHon Guonornemn, CKOpPoOCT! IBOSIOLMNM KaxKOoro gaHHoro 6enka, onpegensiemble YNCITOM 3aMeLLleHn amu-
HOKUCIIOT B rof, OTHOCUTENbHO MOCTOSHHbI Y HE3aBUCUMbI OT TOTO, K KAKOMN CMCTEMAaTUYECKON rpynne OTHOCATCS
€ero HocuTenu. ATO Tak HasblBaeMble «MOJIEKYISIPHbIE Yachl», MO3BONSAIOWME AATUPOBATL pa3nuyHblie Mopdorso-
rmyeckme npeobpasoBaHus. AbcypaHoO 6bino Gbl CBA3bIBATb PAaBEHCTBO CKOPOCTEN 3BOMOLMM, CKaeM, ubpuHo-
nenTuaoB KATOB, MbILM U ronybsi, obutatoLmx B CTONb Pa3NnyHbIX Cpefax, C OAMHAKOBbLIM AaBrneHneM Ha Hux EO.
Okasanocb, YTO CKOPOCTb 3BOMOLMM BEnkoB onpeaenseTcs NUCKMIOYMTENbHO CTPYKTYPOU U OYHKUMUSIMU UX MOsie-
KyJl, HO OTHIOAb HE YCINOBUSIMU Cpeabl.

B coctaBe reHOMOB fl0BG0Oro MHOrOKNETOYHOr0 OpraHM3Ma ThbICAYU FEHOB, U NONMMOPHbLIE NONYNALMM OTNNYa-
I0TCA N0 o4YeHb Honbliomy Mx yucny. Ewe XongenH gokasan MateMaTuyeckn, YTo B Monynsaumm He MOXeT 3ame-
HATLCH OOHOBPEMEHHO cBbile 12 reHoB «bonee npucnocobneHHbiMny annensamu 6e3 Toro, 4Tobbl ee penpogyk-
TMBHAA YUCINEHHOCTb He ynamna Ao Hyns. B Hawwm gHM yTouHeHo, 4To npeobpasoBaHme MonynaumMm MoxeT MATU
TONbKO MOJTarNHoO, Koraa MocreaoBaTeNbHO BbITECHAETCS MO ogHOMYy reHy. Ecnu Obl npouecc aBonoumu wen B
nonynauusix U coseplianca nog gevicteuem EO, To Ha ocylecTBNeHne KOHKpPETHOro dunoreHesa nobon cucte-
MaTU4eCKoM rpynnbl noTpeboBanock Obl Ha NOPSACK 6orblLUe BPpeMEHU, YeM pearibHO ObIfo 3aTpadeHo.

B Hawm gHKW Ha orpoMHOM (haKTMYECKOM MaTepuarne yCTaHOBMEHO, YTO KOMblIGEnNblo BCEX BbICLUMX CUCTEMATU-
YeCKMX KaTeropuim pacTeEHUN U XMBOTHbIX, HA4YMHAsA C CEMENCTB, SIBNSAITCA TPOMMKKX, OTKYAA LU0 UX paccenexme (c
OOHOBPEMEHHBIM YBENUYEHNEM YKCNa BUOOB) B 6onee BbiCOKME WMPOTLl. Mexay Tem Grnarogaps OTHOCUTENbHO-
My MOCTOSIHCTBY cpefbl U OOUNMI0 3KOMOMMYECKNX HULL TPOMUKM ABMSOTCSA TeM MOSCOM, rae pesko ocrabneHa
MEXBUOOBAsi KOHKYPEHLMSA U, COOTBETCTBEHHO, CUMBbHO «3aTopMoxxeH» EO. A o cnabocTy BHYTPUBMAOBOW KOHKY-
peHuunn BoOOLLE roBOpUTb He NpuxoanTcd. BeiBog ogHO3HaveH: 0TOOp ABNSETCS TOPMO3OM, @ HE MOTOPOM 3BO-
nounn.

Mo Teopun OapBuHa, BoIMUpaHME BUOOB — CIEACTBME NX BbITECHEHUS] B KOHKYpEHTHON 6opbbe 6onee npucno-
cobneHHbiMM notomkamn. Ha camom gene gobbiTele hakTbl yoexgalT Hac, YTO BMAbl BbIMUpalOT Nnbo 3agonro
[0 MNOSIBNEHUSA CBOUX KOHKYPEHTOBY», NTMOO MUPHO XMBYT GOK 0 OOK C HUMK 1 3aTeM BHE3anHoO BbIMMpAtoT Mo Ka-
KOW-TO MHOW npuymHe. OanH 13 Hanbonee U3BECTHLIX MPMMEPOB — BHE3AMHOE UCYE3HOBEHNE AMHO3aBPOB B KOHLE
MenoBoro nepuoga. Mo Bepcun coBpeMeHHOro 4apBMHU3Ma, OHU Nanu XXepTBOW KOHKYPEHLIMM C MESNKUMU, HO yXKe
MHOFOYUCINEHHBIMWU MNekonuTarowmM. OgHaAKo MiekonuTalLwme NosiBUIMCL B TpMace U CMOKOWHO COCYLLECTBO-
Banuv ¢ guHo3aBpamu no kparHen mepe 100 MrH. net. Mpumepbl BbiIMupaHus, 6onee 6rM3Koro K Hallemy Bpeme-
HK, - CTEeNnepoBa KOpPOBa, OPOHT N CrOHOBbIE Yepenaxu. Bce atm opmbl ncyesnu LennmkoMm BMeCTe CO CBOUMM
pasHOBMAHOCTAMM (eCrnin TakoBble Obinn), HE OCcTaBMB nocne cebs 6onee yaayunuebiX MOTOMKOB.

Mocne caenaHHoro Hamm 063opa OCHOBHbIX pasHornacun CTO ¢ AaHHBIMW COBPEMEHHOMN HayKy MO OTAENbHbLIM
napameTpam 3BOJOLMM B3rMSHEM Ha Hambonee obLLy0 METOL0MOrMYECKY0 TPAKTOBKY SBOMOLIMOHHOMO npouecca
B LIENIOM 1 NpeAacTaByMM Hanbornee afekBaTHYH e CXeMY SKOCUCTEMHOWN TEOPUM 3BOSTHOLINN.

CeneKkumMoHM3M OCHOBbLIBAETCS Ha CTAaTUCTUKO-BEPOSTHOM MbILLIEHNN, KOTOPOMY YYXKAbl MAEWN aKTUBHOCTU XKU-
BOrO U 3aBUCMMOCTb HU3LLMX YPOBHEW opraHumsauumy oT Bbiclumnx. C koHua 1960-x rr. B 3BOMIOLMOHHYIO TEOpUIo
NPEMMYLLECTBEHHO U3 3KOSOTMM CTan MPOHWKATb CUCTEMHBIN B3rNsd, No KOTOPOMY OcoDOble CBOMCTBA CMOXHbIX
CUCTEM He MOryT ObiTb 0OBbACHEHBLI Yepe3 CBOMCTBA COCTaBMSAOLWNX X KOMNOHEHTOB. CMCTEMHOE BUAEHME NpO-
LeccoB pa3BuTUSA NOObIX CUCTEM CTanu CBA3bIBaTb C MPU3HAHWEM OPraHM3yloLLEro U NpeobpasyloLlero Bo3aen-
CTBWSI HA CUCTEMY J@HHOTO YPOBHSI CUCTEMBI BbILLENEXAaLLEN.

CornacHo CT3, npyx1Ha 3BOMIOLUN HAYMHAET PacKPy4MBaTbCA C CAMOro HU3LLEro, 3NIEMEHTAPHOIO, YPOBHS —
CO CInyYanHbIX MyTauun, U3MEHSAOLLMX FEHETUYECKMIA COCTaB Nonynsauum 1 ganee akobbl NOCTENEHHO BEAYLLMX K
BNO00Opa30BaHN0O U BO3HUKHOBEHUIO rpynn Goree BbICOKOrO CUCTEMATMYECKOro paHra. Takyl HanpaBliE€HHOCTb
3BOJTFOLMOHHOWN MPUYMHHOCTU MOXHO Ha3BaTb «BOCXOASLLEN», a COBEPLLAMOLLYIOCH MPU 3TOM 3BOMIOLMI0 — «3BO-
noumen CH13Y».

B Teopuun, oTpaxatrowen npuHUMNbI CUCTEMHOCTU, BCE MPOMCXoauT B 06paTHOM HanpasBneHuu. [NepBoHadvans-
HbIA UMMNYNbC K 3BOSIOLIMOHHOMY M3MEHEHMIO BO3HMKAET B HamBbIcLLen cucteme «3emnsa-ConHue», ynaBnmBaeTcs
Broccepon Kak Huxenexallen cCUCTeMbl U Aanee ee KOMNOHEHTaMN — KOHKPETHbIMU BuoLieHo3amK, a Te yxe, B
CBOI oyepeb, NOBYXKOAT K UBMEHEHUIO BXOASALLME B HUX BUAbl. Takyld HanpaBneHHOCTb 3BOMIOLMOHHOM Mpu-
YMHHOCTWU YMECTHO Ha3BaTb «HUCXOASLLEN», a caM NPOLLECC 3BOMOLUN — «3BOJIOLUMNEN CcBepXxy». B aTom cnyvae,
€CTEeCTBEHHO, chepa AeNCTBMSA CIy4YanHOCTU 3HAYUTENBHO CyXaeTcs.
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O TOM, 4YTO 3BOMNIOUMNOHHBbIE COBLITUS COBEpLUANUChL Ha Hallel nnaHeTe UMEHHO Tak, CBUAETENbCTBYET, Hanpu-
Mep, reornoruyeckas netonucb. MNaneoHTonorMyeckne HaxodkM OatoT JOKYyMeHTanbHOoe NOATBEpPXAeHne, YTO MOo-
MEHTbI pe3KOoN CMeHbl BMOT Ha NepenomMHbIX pybexax haHepo3od B LierloM HeMnmnoxo coBnagatT C NepnognuyHo-
CTbIO FeOnorMyecknx KpU3MCoB, a Takke C KNMMaTU4ecKumMu n conHeyHbiMmn umknamu B 30 n 180 mnH. net. He
MeHe BaXKHO M Apyroe cBuMaeTenbcTBo. MOXHO cuuTaTh AOKa3aHHbIM, YTO NepBOHaYanbHO XU3Hb Ha 3emne BO3-
HUKNa He B cbopMe oTAerbHbIX NMPOTOOPraHNM3MOB, a B BMAE COOOLIECTB — NMPUMUTUBHBLIX MPOKAPUOTHBLIX SKOCU-
cteM. B aTol cBSA3M yMECTHO cocnaTtbCs Ha aBTOPUTETHOE MHEeHMe akagemuka [.A. 3aBap3anHa.?®

Y MeHS1 HET COMHEHMI, YTO B HOBbIX Y4E€OHUKAxX U MOCOOMAX SBOSMOLMOHHBIA NPOLECC CTaHYT ONMUCLIBATL MMEH-
HO B TaKOM MOpSiAKe — Ha4YMHasi C MU3MEHEHU Bbllenexalumx cuctem. 9710 6yaeTt obliasi Teopust SBOMOLMM BCEMO
XMBOro, B KOTOPOW COOCTBEHHO BMAOOOpa3oBaHNe 3anmMeT MECTO, NpMHaasnexaliee emy B OMonornyeckon nepap-
Xuu.

B Poccuun akocuctemnyto Teoputo aonouun (3T3I) nepsBbiM Havan paspabatbiBate naneobuonor B.A. Kpacu-
noe?% (cam oH Ha3bIBaeT ee runoteson). CornacHo ero B3rnsigam, CTapT pagukanbHbiM 3BOSOLMOHHLIM Npeobpa-
30BaHuAM B Brocdepe gatoT nepuogmyeckme konedbaHnsa napameTpoB opouTtel 3emnn, ocx ee BpaLleHus 1 poTa-
LIMOHHOro pexuma. lNocneaHve NnpuBOaAT K MU3MEHEHUSIM KNMMaTa U TEKTOHUYECKUM anacTpodam, KOTopble OKa-
3bIBAKOTCS MYCKOBbIM MEXaHWU3MOM, 3anyCKarLLnM AecTabunmnsaLMoHHbIe NPOLIECChI B 9KOCUCTEMAX U co3fatoLimne
B HUX CTPECCOBYHO, KPU3UCHYI0 cuTyaumto. K atomy fobaBnsetca cMeHa NonspHOCTM MarHUTHOro nons 3emnu, K
N3MEHEHNSIM KOTOPOroO BCE XXMBOE 0CODEHHO YYBCTBUTENBHO. HaunMHaeTca hasa ssontoumu, kotopyto Kpacunos
Ha3Ban HEKOrepeHTHOMN (T.e. paccornacoBaHHON).

Tenepb B aKOCUCTEMAX MPOUCXOAAT KPYMNHbIE HEraTUBHbBIE MEPEMEHbI, ONUCBbIBAEMbIE B MPUBbBIYHBLIX TEPMUHAX
3KOJIOMMMW: BMECTO BbPKMBaHWsSi Hanbornee npucnocobneHHbIX (QOMUHAHTHBIX hOpM) MPOUCXOOUT UX BbIMUpPaHWE,
BMECTO MPOOOITKEHNSA CYKLLECCUN — ee NPeKpaLLieHne, BMECTO poCTa NPOAOCIPKUTENBHOCTN HAMBUAYANTbHON XXU3HW
— ee YKOpOYeHME 1 BbICOKasi CMEPTHOCTb BUAOB-NMOHEPOB. [NagaeT NpoayKTMBHOCTbL M pacTeT MepTBasa mMacca.

OpaHako MMEHHO B KPU3MCHbIE Nepunoabl 3aknagbisaetcsa yHgameHT byayulero nporpecca. B cuny ocnabnenuns
MEXBUOOBOW KOHKYPEHLMM CO34al0TCA YCINOBUS ON1S 3BOMOLMOHHOINO 3KCNEpMMEHTMPOBaHMA Ha 6ase reHeTnye-
CKOro nomcka 1 peskoro yBernumyeHusi paamaxa n3ameH4mMBoCcTU. B 370 BpemMs B Macce poXaaroTcs XXM3HECNOCOOHbIe
MOHCTPbI, NOSIBNIeHMe KOTOPbIX B dhase KorepeHTHON aBontoumm (Mpu cTabunbHbix akocuctemax) 6bino 6bl ropasgo
MeHee BepPOATHbIM. BaxXHO 0CO3HaTb, YTO B 3BOSHOLMOHHOM 3KCNepumeHTe OyayT 3a4encTBOBaHbl HE OTAENbHbIE
BMUObl, a cpady bonbLUMHCTBO BMAOB COOBLLECTBA, U B pe3ynbTaTe Mo BbIXOAE U3 Kpu3uca ero coctaB Mo4yTu nos-
HOCTbIO 0OHOBUTCS. PaKTMYeECKM 3TO ByaeT HoBasi akocUcTema.

B nepuogbl GUOTUYECKMX KPU3UCOB U B dha3e HEKOrepeHTHOM 3BOJIOLMKN MPOUCXOANNN caMble KpynHoMacLUTab-
Hble COObITUS — MOSIBIEHWE 3YKAapMOTUYECKOW KNETKM, MHOIOKIETOYHOCTW, pa3fenbHOMOSIOCTU M MOJIOBOro pas-
MHOXEHUS, NIaHOB CTPOEHUS, TENMOKPOBHOCTH, LiBETKA, NNaLEHTbl, UHTENMNEKTA U, COOTBETCTBEHHO, HOBbIX TUMOB
opraHusauuv. Bo3HWKHOBEHME HOBbIX BbICLLUMX TaKCOHOB B3aMeH BbIMepLUUX, MO-BUOMMOMY, Yalle OCyLleCTBMs-
NoCb HENOCPEACTBEHHO CanbTaUMOHHbIM NpeobpasoBaHNEM Yepe3 OAHOPA3OBYH CUCTEMHYIO MyTaLMIO MPU3HAKOB
BbICLLUMX CUCTEMATUYECKNX KAaTEropui, HO MOrfo AOCTUraTbCA U MNO3TAMHO Yepes CEepuo NMPOMEXYTOUYHbIX BUO006-
pa3oBaTeNbHbIX aKTOB.

ObpalleHne K JOKYMeHTanbHOMY U3YYEHMIO KPU3UCHBLIX cobbliTuin B uctopun 3emnm n buocdepbl — 3ameda-
TenbHas HoBauUs B Hayke HOBeWLlero BpeMeHW. Hu knaccnyeckuin, HU COBPEMEHHbIA SapBMHU3M C UX MpuBep-
YKEHHOCTbLIO NPUHLMNY YHUGOPMUM3Ma Kpr3nucamm He MHTepecoBanncb. OHU He BUOENM B HUX HUYEro Ka4eCTBEHHO
CcrneundmrYHOro 1 CKMOHHBI ObINM paccmaTpuBaTb IBONIOLMIO Kak Npouecc, aywun 6e3 ocobbix NepepbIBOB U pe-
BOJMIOLMOHHLIX NOTPSACEHUI. B 3TOM ux elle ogHa meTogornornyeckas owimoka.

Bce ckasaHHOe faeT HaM OCHOBaHWe caernaTb OKOHYaTerbHbIM BbIBOA: COBPEMEHHbIV AapBUHU3M, NOCKOMNbKY OH
He OTBeYaeT Hay4HbIM peanusM CerofHsLWHero AHSA U NpUHUMNUanbHbIM NepecTpokaM He MOANEXWUT, OOSDKeH
ObITb OTBEPrHYT LenuKoM. EMy Ha cMeHy OomKkHa NPUNTKU S3KOCUCTEMHAs TEOPUS, XOTS Ha OAHHbLI MOMEHT B HEN
eLle octaetcd Hemano 6enbix NATEH.
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