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BBEAEHWE

Teopus 3BOMIOLMMN ABNSETCS OAHON M3 BaXKHEWLIMX GMONOrMYECKMX Teopuid, obbscC-
HAtOLLIEA OCHOBHble OCOGEHHOCTV W MYTW Pa3BUTUS OPraHWYecKoro Mupa, Lenecoo6-
Pa3HOCTb CTPOEHUS U MPUCMOCOGNEHHOCTb BMOMOTMYECKMX CUCTEM, 3aKOHOMEPHOCTY
MX UCTOPUYECKOrO Pa3BUTKS, OpraHM3aLMio U pasHooOpas3me BMAOB B MPOLUIOM U Ha-
cTositieM. OHa 0606LLaeT AaHHblE MHOTMX GMOMIOrMYECKMX HayK W NpeAcTaBnseT coboii
CMHTE3 [OCTMDKEHWIA JapBMHM3Ma, GOTaHMKW, 300107 UK, MOP(OGU3NONOrMN, MONEKY-
NSPHOW GUONOTMN N TEHETUKMW, 3KOMOTW, GMOTe0LLEHONOMN 1 APYTUX HayK. TO HayKa
06 06LLMX 3aKOHaX UCTOPUYECKOrO PasBUTWSI OPraHUYecKoi Npupoapl, MeToAonornye-
CKasi 0CHOBa BCeX CreLyabHbIX B10M0T MYECKMX AUCLIMIMINH.

YuyeHne 06 3BOMKOLMN C MO3ULMM OTMEYEHHOTO [JOMKHO AaTb CTyAeHTaM 3HaHus,
npex/e Bcero, 06 06LLMX 3aKOHOMEPHOCTSX MCTOPUYECKOTO Pa3BUTHS XIBOI NPUPOAbI,
MeXaHM3Max M HanpaBNeHNsIX M3MEHUMBOCTM XUBOI MaTepuu, 0 NPUHLMNAX OpraHm3a-
LW e AVHWLL XXMBOT 0.

Lienblo npenogaBaHMs TeOpUK 3BOMKOLMKU SBNSETCS (HOPMUPOBaHME Yy CTYAEHTOB
YeTKOro NMpPeACTaB/eHUs 0 (hakTopax, ABVXKYLLUMX CUNax 1 3aKOHOMEPHOCTSIX 3BOMHOLIM-
OHHOr0 npoLecca, MaTepuanNCTUYECKOro MUPOBO33PEHMS, MOHUMAaHMA CBS3W TEopuU
3BO/MOLMM C U3BPaHHON MMM cneupanbHOV 06nacT 6uonorun. 3agayuv AUCLMNNHBI
COCTOSIT B MO3HAHWUM 1 U3yYeHUM 06OLLMX 3aKOHOMEPHOCTEN 3BONMHOLMM, MPUYNH 1 MeXa-
HU3MOB NPe06Pa30BaHNs XIBOrO Ha BCEX YPOBHSX €ro OpraHM3auum, NpUYMH eanHCTBa
M OFPOMHOr0 MHOroo6pasnsi OpPraHMYecKoro Mupa, BbIICHEHUN UCTOPUYECKUX CBA3el
MeX/y pasHbIMM OpMamMmM XXN3HW 1 NPeABUAEHUS UX Pa3BUTUS B OYAYLLEM.

3HaHWs 1 HaBblKW, NPMOBPETaeMble CTYAeHTaMM1, MOTYT UCMO/Mb30BaTLCA ANS PeLle-
HUS 3a[a4 NPUPOAONO0/b30BaHNS, OXPaHbl OKPYXKatoLLei Cpefbl, CENbCKOro X03aiCTRa,
MeAULLMHBI.

Teopus 3BONIOLMM CBSI3aHa C AUCLMNANHAMW: TEHETMKA, 300/10rUsi, 3KONMOrusi, 61o-

TEXHONOrngd, ap.



B noArotoBke HacTOALLEro M3faHus 60/bLUYKO POSib ChIrpasii KOHCTPYKTUBHbIE
npeanoXxeHus, caenaHHole B.C. AHOXMHOW, K.6.H., foueHTOM BI'Y u peueH3eHTOM
E.C. bnoukoi, K.6.H., JOLEHTOM, 3aBeAyloLlen Kaeapoil aHaTOMUM YesioBeKa U XKu-
BOTHbIX BpTY um. A.C. TNylwKnHa. ABTOPbI BbIPaXKAKOT UM [NYO0KYH MPU3HATE lb-

HOCTb.



PASOEN 1 TEOPUA 3BONMOLUNN KAK HAYKA,
EE MECTO B CNCTEME BNOJIOI NHECKUX HAYK

NIEKUMA 1 MPEAMET, UEAV N 3AAAHU 3BOJTFOLMOHHOW TEOPUMN.
SHAYEHWE 3BOJ/TIOLLMOHHOW TEOPUI

1 MoHATMe 06 3BONIOLMKM, NPEAMET, Liesn 1 3afja4m 3BOJTHOLMOHHON TEOPUN.
2 CBsi3b 3BOJIOLMOHHOM TEOPUU C APYTMMU HayKamu.

3 3HayeHue 3BONIOLMOHHOI TEOPUMN.

4 B0o3[feiCcTBMe Ye/i0BEKA Ha 3BOJTHOLMOHHbIN NpoLecc.

1 MoHATMe 06 3BoNOUMK, MpPeaMeT, Len U 3afayun 3BOTIOLMOHHOM Teopun.
Hanbonee pacnpoctpaHeHHOe onpefesieHne 3BOMIOLUMN CNefytoLee: 3BOMOLMEN Ha3bl-
BaeTCA MPOLLECC MCTOPUYECKOr0o pasBUTUS XUBOW npupobl. ViMetoTcs Takke 6osee
pas3BepHyTble OnpefeneHns JaHHOro MOHATUA, KakK B y4yebHuke A.B.A6nokosa n A.T.
FOcyoBa «3BOMOLMOHHOE yyeHMe (gapBuHM3M)» (1989): «bronornyeckas asonoumns
- HeobpaTMOe W, B U3BECTHOWN CTENEHK, HarnpaB/IeHHOE UCTOPUYECKOE PasBUTME XKNBOMW
NPUPO/bl, KOTOPOE COMPOBOXAAETCA M3MEHEHMEM FEeHEeTUYECKOro coctaBa Nnonynsauuni,
(hopMmMpoBaHMEM afanTaLuunii, 06pa3oBaHEM U BbIMMPaHWEM BMAOB, NPeobpa3oBaHsMM
akocuctem, 6LMOreoLeHoO30B 1 Groctepbl B LIENOM». DBOMOLMOHHbLIE M3MEHEHUS, Mep-
BOHaYa/lbHO BO3HMKHYB KaK OTK/IOHEHWS B reHETUYECKOM arrnaparte 0TAe/lbHbIX 0CO6eN,
3axBaTbIBalOT BCE YPOBHW OpraHm3aumnm 61Monornyeckmx CUCTeM.

JBO/OLUMOHHAA Teopmns Kak AMCUMIMINHA M3yYaeT obLlime 3aKOHOMEPHOCTU U [BU-
XYLLME CUNbI UCTOPUYECKOTO PasBUTMSA XN3HU. KpynHble pa3aenbl 3BO/THOLMOHHON Teo-
PUN — UCTOPUS BO3HUKHOBEHWS 1 Pa3BUTME 3BOJTHOLMOHHBIX UAEN, KOHLENUUM MUKPO- 1
MaKpOo3BOMOUMK, rnoreHeTrKa. Lienbto 3BO/OLMOHHON TeOpUN ABNSIETCS BbISB/IEHME
3aKOHOMEPHOCTE Pa3BUTUA OpPraHMYecKoro mupa Anas Mnocneaytowero ynpasieHus
3TMM NPOLIECCOM. DBOJOLMOHHAA TeOpUa peLlaeT 3a4auu, BbiTeKatoLme 13 Heobxoau-
MOCTW MO3HaHUA 06LLMX 3aKOHOMEPHOCTEN 3BOMOLMN, MPUYMH N MEXaHU3MOB NPeoo-
pa3oBaHuWA XXMBOr0 Ha BCeX YPOBHSAX €ro opraHu3auuu.

2 CBsI3b 3BOJIIOLMOHHON TEOpUX C APYrMMn HayKamu. IBOMOLNOHHASA Teopus,
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CYMMUPY$ 3HaHUS B 0611aCT BUONOrnK, reosiornun, NaneoHToNornn, reorpagmmn, aHTpPo-
MonorMn, XNMMA N MHOTUX APYruX AUCLMMNH, paccMaTpuBaeT BECb KOMIEKC Npo-
611eM XXM3HU: ee pa3BuTME OT 3apOXKAEHUSA 40 BO3HWKHOBEHUSA pa3yMa, OCBOEHUE Cpef,
0buTaHMA, aganToreHe3 K M3MEHEHUO BHELLHWX YC/TOBWIA, BOSHUKHOBEHNE N BbIMMPa-
HVEe BWOB, U3MEHEHME XM3HU B pe3y/bTaTe Kak rnobasbHoro, Tak U MecTHOro mac-
WwTaba. Mpob6nema pa3BuTUA BCerga 6blna KNoveBoin npobnemont gunocogun. OHa co-
CTaBNsieT CyTb [MaIeKTUYeCKoro MeTofa. buonor, pycckuil yuyeHblin, akageMuK
N.C. bepr gan npumep 3BOIOLMOHHOIO NoAxoda B IMHrBUCTUKe. Vgen aBonoumu, ec-
TeCTBEHHOro 0T60pa UCMO/b3YKTCHA, XOTSA U He BCEerga KOPPeKTHO, B COLMONOrMm (co-
Uman-aapBMHU3M) AN 00bSCHEHNUS 0O6LLECTBEHHOIO PasBUTUSA. IBOMHOLUMOHHbIE UAEN
ycneLwHo ncnonb3osan J1.H. 'ymunes ana aHaimsa aTHoreHesa. /13yyeHne HepaBHOBEC-
HbIX XMMMUYECKNX CUCTEM MOKa3aso BO3MOXHOCTb MX CAMOOPraHU3aLun 1 YCNOXHEHUS,
BO3MOXHOCTb MX CamMoOpraHu3auun M YCMOXXHEHWNS, BO3MOXHOCTb Pa3BUTUA Ha 3TOM
OCHOBE C/IOXKHbIX OpraHMyYecKnMX COefMHEHUA N BO3HUKHOBEHUS TaKUM MYTEM >XU3ZHW.
SBOMOLUMOHHASA Teopus, CPOPMUPOBaHHAsA B Hefpax GMONOrMN 1N LOMOHEHHAs 3aKo-
HOMEPHOCTAMM Pa3BUTUA APYrUX CUCTEM, siBUNacb (DyHAAMEHTOM CUHEPreTuKu, pac-
CMaTpUBaloLLEN caMOpa3BUTUNE U YC/TOXKHEHWNE NIOObIX CUCTEM KaK pe3y/ibTaT UX B3au-
MOZeNcTBMA co cpefoni. Camoe HenocpeACcTBEHHOE OTHOLLEHVE 3BOJHOLMOHHAA Teopus
MMEET N K 3KO/IOT MU B €€ LUMPOKOM NOHUMaHUKN. MOXHO FrOBOPUTb, YTO 3KO/IOMMS — 3TO
3BONKOLMSA, BOM/OLLEHHAA B COBPEMEHHON AENCTBUTENIbHOCTU. DBO/OLUMOHHAA Teopus
He TONbKO OOBACHAET NPOLL/IOE, HO U JaeT MeTOAONOMMYECKMe OCHOBbI A5t NpeaBue-
HWs 6yayulero. bes 3HaHWA OCHOB 3BOJIOLMM HEBO3MOXXHA HUKAKask OCO3HaHHasdA, ag-
(hbeKTUBHaAA AesTeNIbHOCTb B 06/1aCTX NPUPOAONO/Nb30BaHNS.

3 3Ha4eHMe 3BOJTHOLMOHHOM TeopUN. IBOSOLMOHHAA TEOPUS ABNSIETCA TEOPETUYE-
CKOM 6a301 61MoNorMu, Tak Kak oHa 06bACHSET OCHOBHbIE OCOOEHHOCTU, 3aKOHOMEPHO-
CTU U NYTW PasBUTUA OPraHMYecKoro mupa, rno3BOMSET MOHATb MPUUUHY eUHCTBA U
OFPOMHOr0 MHOroo6pasns OpraHMYecKoro Mmupa, BbICHATL UCTOPUYECKME CBA3N MEX-

Ay pasHbIMK HOpPMaMU XKU3HWU 1 NpeBuaeTb UX Pa3BUTUE B ByayLLeM. DBOMHOLMOHHAN
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Teopust 0606LaeT AaHHblIe MHOTMX BMOIOTMYECKMX HayK, MO3BOMAET MOHATbL MEXaHu3-
Mbl U HanpasneHNs N3MEHYMBOCTY XMBOIN MaTepumn. OHa MMeeT BaXXHOe 3HayeHue As
MPaKTUKKN Ce/IbCKOro X039MCTBa, CeNeKUMN, OXpaHbl OKPY>KatoLLein cpeapbl. MIMeHHO Teo-
pua 3BONKOLMU [aeT BO3MOXXHOCTb MOHATb ONTUMA/IbHYHO CTpaTernto B3aMMOOTHOLLIE-
HUS YenoBeKa M OKPYXKatoLLEen XXUBOW NpUpoAbl, NO3BOMSET CTaBUTb BOMPOC O paspa-
60TKe MPUHLMMOB YNpaB/sieMo 3BONHOLUN.

B o6Liem, 3BO/MIOLMOHHAA TeOPUS 3aHNMAET LieHTpa/lbHOe MECTO B MHOroo6pasHoMm
3[laHNM COBPEMEHHOW BMONOrNK, CMY)XUT TEOPETUYECKOW OCHOBOW pa3BnTUs GUONOrnu.
SBOMOLUMOHHbIA NOAXO0[ BaXKEH BO BCeX 6e3 UCKNOUYeHNs 061acTax 6uonorum, oH sB-
nseTcsd MeTOA0N0rMYecKoil OCHOBON Guonorum B LenoM. Kak oTMETWUN Bblgatowwmiics
reHeTMK ®.I". [JOGp)KaHCKUNA, «...B BMOMOMMM BCe HANOMHAETCA CMbIC/IOM /IULWb TOrAa,
KOr1a UICTO/IKOBbIBAETCS C 3BOMHOLMOHHOM TOUKM 3PEHNS».

Takum 06pa3om, 3BOMOLMSA XKU3HN Ha 3eM/ie — HEOCMOPUMbIA (akT. MpUYnHBI 3BO-
NIOLUMN XKMUBOTO, ABWXKYLUME CUJbI N 3aKOHOMEPHOCTM 3TOWM 3BOJOLMM, PACCMOTPEHME 1
aHaM3 3TUX NONOXEHWI COCTaB/SET OCHOBHOE COfepXKaHne COBPEMEHHON Teopum 3BO-
nouun.

4 Bo03[e/CTBME YenoBeKa Ha 3BOMIOLMOHHBIN npoLecc. YenoBek BO34eNCTBYeT
Ha 3BOMIFOLMOHHBIA NpoLecc pasHbiMu cnocobamu. C NOMOLLBHO UCKYCCTBEHHOIO 0T60-
pa, Hapsgy C rmépuamnsauneid, Yenosek co3fas MHOroobpasme opm KynbTYpHbIX pac-
TEHUA N XKUBOTHLIX U MOSYYMN BbICOKO MPOAYKTMBHbIE MOPO/bl XMBOTHLIX M copTa
pacTeHuid. ITOT cnocob MPUMEHSETCS ANS NONYYEeHUs LEHHbIX LITaMMOB MUKpPOOpra-
HM3MOB. YeioBeK OCTaB/SET ANS PA3MHOXEHUS NYYLLIUX 0COBEN C NONe3HbIMU X03AACT-
BEHHbIMW KayecTBamu, U3MEHSIET B HY)KHYHO CTOPOHY YacTOTY BCTPEYaeMOCTU ansienen
B pa3MHOXKaemoi Nonynauun, 3MeHsst ee CTpykTypy. Co3faBaemMble Ye/IOBEKOM MOPO-
[bl U COpTa He BCerfja CrocobHbl K pasMHOXeHWUH0. [lMkas 6aHKMeBCKas Kypuua HeceT
He 6osiee 25, a Kypbl ydlmx nopof Hecyt 6onee 300 Anw, B rof, HO OHM MPaKTMYeacKm
YTPaTUIN NHCTUHKT HacWXKMBaHUA — 3Ty (DYHKLMIO BbIMOSMHAET MHKYy6aTop. 3epHa Ky-

KYPY3bl NJI0THO CUAAT B NOYATKE U 3aKPbITbl TACTOBLIMU O6BepTKaMI/I, MO3TOMY OHWM HE
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MOTyT OCbInaTbCA. ECTEeCTBEHHO, 6€3 NOMOLLY YeNnoBeKa Takas KyKypy3a pasmMHOXaTcs
He CMOXET. HeKoTopble KyNbTypHble pacTeHUs He 00pas3yroT CeMAH M PasMHOXKAKTCA
NVLWb BEreTaTUBHO, HanpumMep, 6ecceMAHHbIA 6aHaH NN PacTeHUA C MaXPOBbIMU LiBe-
TaMK, Y KOTOPbIX BMECTO TbIYMHOK pa3BMBatoTCS NenecTku. Bpag v noboe ofomalu-
HEHHOE YXMBOTHOE WU KY/IbTYPHOE pacTeHue MOXeT YCTOoATb B 60opbbe 3a CyLLeCcTBOBa-
HWe C ApYrMuK OpraHn3mMamMu.

UenoBeK 0Ka3blBAeT BANAHME Ha TEMIMbl 3BOIOLUN. ITO 0OBACHAETCA TeM, UTO WUC-
KYCCTBEHHbIN 0TOOP KaK rnaBHbIi ()akTop 3BOIKOLMUN KY/bTYPHbLIX POPM LEeCTBYET ro-
pa3go aPMeKTMBHEE ECTECTBEHHOr0. YacTo Nopoabl LOMALLUHUX XMUBOTHBIX MOYYEHHbIE
3a HEMHOTUe COTHM, a TO U AeCATKMN NIeT OT/INYaloTCs ApYr OT Apyra 3HauyuTeNlbHO 60see
PEe3KO, YeM BUbI U [aXKe POAbl ANKUX XXUBOTHbIX.

["naBHas ABWXYLLAA CUMa 3BONIOLMN — eCTECTBEHHbIN OTOOP Ae/CTBYET Ha MPOTsXKe-
HUW [LeCATKOB U COTEH MOKOMIEHWNA. W, kak oTMevan Y. [lapBuH, HET npefena fesTeNb-
HOCTW 3TOW CWU/Ibl, MeUIEHHO M MPeKpacHO npucrnocabnmBatoLLein Kaxxayo gpopmy K ca-
MbIM CNOXHbIM >XW3HEHHbIM OTHOLLUEHUAM. B Moryudyto cuny otéopa noBepunn nvLlb
TOrfa, Korga 4YefioBek cam CTas akKTMBHO BNUATL Ha OKpY>KatoLLlyto cpegy. Cam Toro He
YKenas, Ye/lOBEK «BbIBE/1» HACEKOMbIX, YCTOMUMBBLIX K CaMbIM CU/IbHBIM f4aM; KpbIC, Mne-
pes KOTOpbIMU 6eCCu/ibHbI BCe CPeACTBa; 6akTepun, Ha KOTOPbLIX He AeNCTBYIOT camble
3PdeKTMBHbIE aHTUOMOTUKN. ITO MPOU3OLLIIO HA NMPOTAXKEHNN HEMHOTUX Ye/I0BEYECKNX
nokoneHnin. CnepyeT NOAYEPKHYTb, YTO eCTECTBEHHbIN 0T6OP MAET Mo 06LLein npucno-
CO6MEHHOCTN OpraHn3Ma, a He Mo KakoMy-HUOyAb Mpu3Haky. B oTanume OT Hero wuc-
KYCCTBEHHbIN OTOOP 4acTo BefeTCA Mo OAHOMY MPU3HaKy, BaXXHOMY A1 Xo3aicTea. B
pesynbTate OblBaeT, YTO 06Liad NpMCNocob/eHHOCTb OpraHu3Ma CHuKaetcs. Hanpu-
Mep, OBLbl C HEOObIYaNHO TOHKOW LLEePCTbIO, BbiBEAEHHbIE B KOHLE X1 X Beka OKa3alnchb
HEXM3HECMOCOOHbIMY — CNabbiMy U BOCNPUUMUYMBLIMU K BONE3HAM.

N3MeHas 1 cokpallas buopasHoobpasne ecTeCTBEHHbIX OMOLEHO30B, 3KOCUCTEM Ye-
NNOBEK BNNSAET Ha Buocdepy B LieoM.

UenoBeyecTBO B HACTOALLEM U 6y,qyu.\e|v| AO/DKHO OCO3HaHHO OCYLLECTB/ATL CBOIKO
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[EeATeNbHOCTb MO OTHOLLEHUIO K 6rocdepe, NMPUHUMaTL BO BHUMaHME U YUUTbIBaTb NO-
CNefICTBUSI HanpaB/eHHO Mepeaenkn Npyu BTOPXKEHNM YeoBeKa B MiaHeTapHble Mpo-
Liecchbl. Ha coBpeMeHHOM 3Tane, Korfa AesiTeNlbHOCTb YeoBeka MEeeT BaXKHOe 3HauYeHne
B TAaKMX OTPAC/ISX X03AiCTB, KaK CeNbCKOe, MUKPOGMONOTHS, MPOMbIC/IOBOE XO3AACTBO,
ropasfo 66nbliee 3HayeHVe NPUOGPETaeT BO3MOXHOCTb BO3HMKHOBEHUS, (HOPMMPOBaA-
HUS1, TpaHchopMaLMK afanTaLWii XMBbLIX OPraHM3MOB. STO MOXET CTaTb MNPUUMHOI Ha-

pyLweHna CoOOTBETCTBUA XKXNBbIX OPraHM3MOB YCNOBAM NX CYLLECTBOBaHUA.

Bonpockl Ana 3akpenieHns matepuana.

1. UT0 n3yyaeT 3BOMOLNOHHAA TEOPUA KaK AUCLMNINHA?
2. OnpefeneHne 3BONIOLUN KaK ABIEHUSA XXMBOW NPUPOLbI.
3. C Kaknmn HayKamu CBA3aHa 3BO/IOLIMOHHAs Teopna?

4. Kakoe 3Ha4yeHue MMeeT 3BOJIOLUNOHHAA Teopua?

NEKUNA 2 AOKASATEJ/IbCTBA U METObl U3YHYEHWA 9BOJTHOLINN

1 3HauYeHMe AaHHbIX NANeOHTONOr UM 1 060CHOBAHMS NPUHLMMA SBOMHOLNN.
2 3HaueHue AaHHbIX 6roreorpatm ans 060CHOBaHWS NPUHLLMNA 3BONHOLIMNA.
3 3HaueHue JaHHbIX MOP(ONOrUM Ans 060CHOBAHMS MPUHLIMNA 3BOMOLUN.
4 3HaueHMe [aHHbIX IMOPMONOTK 15 060CHOBAHMSA NPUHLMMA SBONMHOLMMN.

[loKa3aTeNbCTBa 3BO/OLMN TECHO MEPEKIMKAKOTCA C METOAAMU U3YUYeHUs 3BOMIOLI-
OHHOro npouecca. [NaBHellIMe M3 METOAOB M3YyuyeHWs 3BO/OLMOHHOIO NpoLiecca,
npeAcTaBNseMble GMONOTUYECKUMU AUCLUUMIMHAMU B MOC/EeA0BaTeIbHOCTU, KOTOpas
OTPaXXaeT NPOHUKHOBEHMWE 3BOIIOLMOHHBIX WAEl B 3TV AUCLMNAUHLI, CNeaytoLive: na-
NeoHTONornYeckne, Guoreorpaduyeckre, Mopgonornyeckre, 3MGPUONOTrMYecKne U
CUCTEMATUYECKUE, & TAKXKE [JaHHbIe TeHETUKU, BUOXMMIMN, MONEKYNSIPHO GUONOTUN.

1 3HayeHMe gaHHbIX MasieoHTOIOrNN ANs 0bocHOBaHUS npmHUMNa 3BoaroUnn.
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Bce 6e3 NCKIOYeHNA MeTOAbI Ma/IeOHTOOMN, KaK HayKn 06 MCKOMaeMblX OpraHuamax,
paccMaTpmBaroTCAa Kak MeTOAbl M3yUYeHUs 3BOMOLMOHHOIO npouecca. MnaBHenwmmm
Na/IeOHTO/IONMYECKUMI METOAaMM M3YYeHNS N A0oKa3aTe/IbCTBamy 3BOJIOLMN OpraHu-
4YeCKOro mupa SBMAKOTCA: BbIABMEHWE WCKOMAeMbIX MPOMEXYTOUHbIX (MepexoiHbIX)
(hopM, BOCCTaHOB/NEHNE (PUIOTEHETUYECKMX PALOB U OBHApY>KeHWe NocnefoBaTe/lbHO-
CTW UCKoMaembIX Popm. Vickonaemble nepexodHble hopMbl — 3TO (DOPMbl OPraHM3moB,
coYeTatoLLMe NMpu3HaKky 6osee APEBHUX U MONOAbIX Tpynn. ApKUMKU NpeacTaBUTENAMM
nepexodHbIX (DOPM ABNAKOTCA: UCKomnaemas Ichtyostega, no3sosdtoLlas cBsA3aTb pbld C
Ha3eMHbIMM MO3BOHOYHbIMU; Archaeopteryx, nokasblBaloWas Ha CBA3b PENTUANIA ©
NTuL,; 3BeponogobHas pentuamsa Lycaenops, Kotopas Mo psgy OCHOBHbIX YepT CTPOeHUS
1 06pasy XXU3HU UMena NPU3HaKN HaCTOALWMX PENTUNIA U, B TO XKe BPEMS, NPU3HaKK
MnekonuTarowmx (aAndhepeHUMpoBKa 3y60B, pasBuTMe 60/bLIO 3yOHOW KOCTW, BTO-
PUYHOr0 KOCTHOrO Hé6a u ap.). 'pynna ceMeHHbIX NanopoTHWKOB Aasia Hayasio roso-
CeMeHHbIM pacTeHUAM. Nepexo4HbIX (POPM MeXAY HbIHE XXMBYLUMMW U UCKOMAaeMbIMM
opraHu3Mamu o6Hapy»XeHOo 60/bLLIOe YMCNO0 B KPYMHbIX (TUMbI, Knaccbl) 1 6onee mer-
Knx (0Tpsfbl, NOPSAKM, CeMeNCTBA) TAKCOHOMUYECKMX TPYMMax XXWBOTHOMO M pacTu-
TefIbHOro Mupa. NMoncku u onucaHne Takmx YOPM C/Y>aT BaXKHbIMW METOJaMu BOCCTa-
HOB/MEHNA (uoreHe3a OTAeNbHbIX rpynn. dunoreHeTUYeckme (NaneoHTONOIMYECKME
pAabl) — 3TO pAfbl MCKOMaeMblX (hOpM, CBA3AHHbLIX APYr C APYrom B NpoLecce 3BOJIHO-
UMM 1 oTpaxkarowme xop quioreHesa. 3BeCTHO MHOMO MaseoHTONMOMMYeCKNX PsALOB:
nowagen, Hocoporos, X060THbLIX 1 Ap. Tak, Han4YMe B 3BONHOLUN NTOLLAAEA MHOTUX MO-
CfefjoBaTe/lbHO CMEHSAILWMX Apyr Apyra ¢opM Ha OOLIMPHBLIX MPOCTPaHCTBax psda
KOHTWUHEHTOB, MO3BOJINMIO0 MOCTPOUTb (PUNOFEHETUUECKUIA PAL C BbICOKOW CTEMNeHbio
[OCTOBEPHOCTM. Ha npumepe aHann3a 3TUX PALOB BMAHA NOCTEMEHHOCTb MpoLecca
3BOMIOUMN, MNPUOOPETEHNE CMEHAIOWMMK APYr Apyra MckonaembiMK (opMamu Bce
00/IbLLEro CXOACTBA C COBPEMEHHbIMW. Pa3BuTNe CMEHAOLWMX APYT Apyra ny4vkos, Uiu
BeepoB, (POPM Ype3BbIYaNHO XapaKTEPHO 418 OTAENbHbLIX CTBOMOB MHOOLIX FPynmn B Mpo-

Liecce 3BOMOLMN. Psifibl UCKOMAEMbIX MPEJKOB 0COGEHHO WHTEPECHO aHaNM3MPOBaTh C

11



9BOJIOLMOHHOM TOUKW 3PEHUSA MO OTHOLLEHUMIO K COBPEMEHHBIM (hopMam. [LOCTYNHOCTb
A1 T1yBOKOro aHasimsa COBPEMEHHOr0 HaM 3BeHa Lienu Mo3BONSET /IydLle NOHATL 0CO-
GEHHOCTM pa3BMTUA BCErO 3BOMKOLMOHHOIO psAga. Mpu onpefeneHHbIX 6naronpuaTHbIX
YCNOBUAX B MCKOMaeMOM COCTOSiHAM B OLHOM W TOM )€ MeCTe COXPaHsAtTCHA BCE Bbl-
MepLuve hopMbl rpynnbl. TOCMOWHBIA aHa/M3 TakKUX OT/IOXKEHWIA [aeT BO3MOXHOCTb
MONTyYNTb UCTUHHYIO NOCNeL0BaTe/lbHOCTb BO3HUKHOBEHUS U U3MEHeHUs (DOpM B 3BO-
NOLMK, YCTAHOBUTL peasibHYH CKOPOCTb NPOTEeKaHMs 3BOJIOLMOHHOIO npoLiecca.

B nocnegHvie LecATUNETUS B U3YYeHUM MCKOMaeMblX OCTATKOB AOCTUMHYTbl 60/b-
e ycnexn. MeTofbl pacTBOPEHUS OKPY>KatoLLeil NopoAbl MO3BOSIAKOT BOCCTAHAB/W-
BaTb [JaXe 0YeHb TOHKOE CTPOEHWE BbIMEPLUMX MUKPOCKOMUYECKUX OpraHu3moB. Mpu-
MEHeHMe COBPEMEHHbIX NasleOMarHUTHbIX, NaNeoXMMUYECKNX, Paan0aBTorpadmyeckmx
U Apyrux MeTofoB UCCNefoBaHMS NMO3BOMAET BbIACHUTbL OCOGEHHOCTU MPOLUbIX K/U-
MaTOB W YCNOBUIA CYLLEeCTBOBaHWSA, Hanpumep, CONEHOCTb 1 TeMnepaTypy BOAbl, C TOY-
HOCTbIO [aTUpOBaTb M3yyaeMble OCTaTKW. Ha 3TOM OCHOBE BO3HWKAeT peasibHas BO3-
MOXXHOCTb PEKOHCTPYKLMM 3KOCUCTEM MPOLLOrO.

2 3Ha4yeHWe [aHHbIX 6uoreorpadum gna 060CHOBAHUA NPUHLMUNA 3BOIOLMUN.
Buoreorpatusa MmeeT MeTOAbI, NMO3BONAKOLME MPOAHAIN3MPOBaTL OOLMIA XOf, 3BONHO-
LLMOHHOr 0 npouecca. B uncne 6roreorpamyeckmx MeTof0B eCTb CeAytoLLve: cpaBHe-
Hue iop 1 hayH, OCTPOBHbIE (DOPMbI, 0COBEHHOCTM PacnpPOCTPaHEHUS BM3KNX (hopM,
MPepbIBUCTOE pacrnpocTpaHeHne, PeNKTbI.

3yuyeHne 0COBEHHOCTEN Pa3BUTUA COBPEMEHHbLIX KOHTMHEHTOB 3eMn B COMOCTaB-
NEHUN C aHa/IM30M UX HaceNeHns No3BOMAET CyAMTb O MacluTabax 3BOMOLNM, CBA3AH-
HbIX C BO3HWKHOBEHMEM LeNbIX (nop v gayH. Hanpumep, B KOHLE HOPCKOro nepuoja
Me3030/CKoM 3pbl KOxXHas Amepuka n Agpuka (Bmecte ¢ Magarackapom) o6pa3oBblBa-
na MoHoNUT. Cnefibl 3TOro 6bINOro eANHCTBA COXPAHAOTCA B COBPeMeHHOM (hayHe. Ta-
KOBbl MUryaHbl KOHON Amepuky 1 Magarackapa, MHOrO4MC/IEHHblE COMOBbIE U Xapa-
LIMHOBMAHbIE pblbbl KOXHON AMepukn 1 Apukn. B KOHLUe MenoBoro nepuoga pacno-

NOXKEHNE MaTepUKoB I'IpVI6]'II/I)KaeTCF| K COBpPEMEHHOMY. MmetoTca npuMepbl CXoacTBa U
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pasnuns HacefleHNa OTAe/bHbIX TEPPUTOPUIA, KOTOPbIE MOYHatOT 0OBACHEHME C NO3W-
UMIA nctopun Tepputopuii nnaHetbl. PayHa mnekonutarowmx CesepHon AgpuKn
OYeHb 6/113Ka K TakoBoW B CeBepHoW Asun. 054 (hayHbl CeBepHO AMEPUKU, KakK U A/1s
(hayHbl CeBepHoli EBpasuu, xapakTepHbl MHOT1e 6/113K1e POPMbI (10CKU, KYHULbI, HOP-
Kn, 6enble Mefgseaun, CypKu, CYCIUKN 1 ap.). ST onpelenserca TeMm 06CTOATENbCTBOM,
YTO CPaBHUTENbHO HEAABHO CYLLECTBOBA/ LUMPOKMIA «MOCT» MEXAY OTAE/IbHbIMU HbIHE
KOHTMHeHTaMn EBpasun n CeBepHO AMEPUKN — NNLLb MUNIMOH NeT Ha3az 3TU KOHTU-
HEHTbI OblNN CBSA3aHbI APYr C APYroM. B To Xe Bpems MMeKTCA ry6okue pasnnyumnsa B
(hayHe CeBepHoM 1 KOXXHON AMepPUKKN, HECMOTPSA Ha BONbLLYIO TEPPUTOPUASIbHYO 6K-
30CTb KOHTUHEHTOB. CBOe0Opasne XMBOTHOIO Hace/leHNs 3TON YacTu nyiaHeTbl 06bAC-
HAETCA A/IMTEeNbHOW M30N5LUMEA KOHTUHEHTOB. B CXOAHOM MOMOXEHUWN OKa3blBaeTCca U
ABCTpanus.

dayHa ¥ (popa OCTPOBOB OKa3blBaeTCA TemM 60/iee CBOEOOpasHOW, Yem rnybxe K
[0/bLle 0CTPOBa M30/1MPOBaHbl. Tak, CPpaBHUTENIbHO HeaBHO MOTePABLUME CBA3b C Ma-
TepuKoM bBpuTaHCKMe 0CTpoBa MMEKT (PayHy C HeGONbLUMM YMC/IOM aBTOXTOHHbIX BU-
[0B (KyponaTka rpayc, 4sa Buaa nonesok, psag YIMTOK, HaceKoMbIX). [aBHO 060co6uB-
LUKIACA OT alPpUKaHCKOro MaTepuka ocTpoB Mapgarackap, Ha06opoT, MMeeT CBOeobpas-
HYt0 (hayHy. [leTanbHblil aHanIM3 OCTPOBHOW (hayHbl MO3BONSET BOCCTAHOBUTL MYTU 3BO-
OLUMKN TpYNMbl 6/IM3KNX BULOB.

Buoreorpauyeckunini aHasm3 pacnpocTpaHeHns 6/M3KMX (POPM MOKa3blBaeT, UYTO C
MOMOLLbHO 300reorpamyecknx faHHbIX MOXXHO BOCCTAHOBUTL BO3MOXHbIV X0O[, 3BO/HO-
LLMOHHOI O npovecca, NoNYYNTb JaHHble 0 TeMnax 3BOJIIOL MK, BbISBUTL LEEHTPbI Npouc-
XOXAeHWs rpynn. MprMepomM MOryT CMY>XWUTb MPecHOBOAHble curn poga Coregonus,
BCTpeyvatoLLmMecs B HacTosLLee BpemMs B HEKOTOPbLIX pekax AHrnuMn n VipnaHgmm: nucxoa-
HbIA NPapPOANTENLCKUIA BUA, COBPEMEHHbIX CUIOB 06MTasl B OFPOMHOM MPECHOM BOAO-
eme, 06pa3oBaHHbIM CTEKAKOLLMMUCA pekamu. 3-3a NPOHNKHOBEHWSA B BOLOEM MOPCKOM
BOAbI MPU MOHWXEHWUN CYLUM OTAENbHbIE PEKM OblN M30IMPOBaHbI, Y HA MPOTAXEHUN

MocneaytoLLei CamoCTOATENIbHOWM 3BONKOLMM TPYNMbl M30/IMPOBaHHbIX CUIOB Npeobpa-
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30Ba/ICb B TP PasHbIX BUAaA.

Y6eanTenbHbIMA 3BOMOLMOHHBIMU «AOKYMEHTaMU» CNYXaT (aKTbl NpepbiBUCTOrO
pacnpocTpaHeHMs opraHu3moB. Mpexae Malickuii naHAbIW ObiN LWMPOKO pacmnpocTpa-
HEeH MO IECHbIM YMepeHHbIM paiioHam CeBepHOI EBpasvi, HO BO BPeMsi HaCTYMIeHNs
nefiIHMKa CM/OLLHONM apean OKasa/cs pa3opBaHHbIM, MaCKWIA NaHAbIW COXPaHM/CS B
HEMHOTUX 60/ee TeM/bIX MecTax 06MTaHWs, U 3TU OTAENbHbIE YacTX NPexae eAMHOro
BMa CTa/IM Pa3BNBaTbCS CAMOCTOSTENBHO.

O thnope U hayHe Aanekoro NpoLIoro 3eMnn cBUAETENbCTBYHOT PENNKTOBbIE (Op-
Mbl. PeMKTbI — 3TO OTAeNbHble BUAbl UK HEGOMbLUME TPYMMbl BUAOB C KOMMIEKCOM
MPU3HAKOB, XapaKTePHbIX NS AaBHO BbIMEPLUMX FPYNN NPOLUbIX 3MoX. Mpumepsbl pe-
NINKTOBbIX (OpPM: raTTepusi (€AMHCTBEHHDbI NpeacTaBUTENb LIENOr0 MoaKnacca pentu-
NNiA), KUCTenepast pblba NaTVMepUs, COXpaHMBLUIAsICA MaIOM3MEHEHHO C eBOHA, pac-
TeHWe TMHKro, HblHe pacnpocTpaHeHHoe B KuTae 1 ANOHMK Kak AeKopaTMBHOE pacTe-
HUe. V3yyeHne pennKTOBbIX OPM NO3BONSET AeNaTh NPeAN0oXeHNe 06 06NMKE AaBHO
MCYE3HYBLUUX TPYNM, UX 06pase XW3HW, YCNOBUSX, CYLLECTBOBABLLUMX MWUMVNOHbI NET
Hasag.

3 3HaueHue AaHHbIX Mopdonornm Ans 060CHOBaHMS MPUHLUMNA 3BOMHOLUN.
cnonb3oBaHMe MOP(ONOrMYeCKMX [aHHbIX OCHOBAHO Ha MPUHLMME FNY60KOro BHYT-
PEHHEro CXO/ACTBa OpraHM3moB. K Mopgonormyeckum [okasaTeslbCTBaM 3BOMHOLMMN OT-
HOCSATCSA: FOMOJIOTMSi OPraHoB, PYAVWMEHTapHbIe OpraHbl U aTaBU3Mbl, CPaBHUTENbHO-
aHaToOMMYeckne psdbl. 1) TOMOMOrMYHbIMU Ha3bIBAtOTCA OpraHbl, VMEtOLME OO
MnaH CTPOEHWS, Pa3BMBAOLLMECS N3 CXOAHbIX 3a4aTKOB, HaXOAALIMECS B CXOAHOM CO-
OTHOLLEHUM C [APYrMM OpraHamu W BbINOSHSAOLIME KaK CXOAHblE, TaK U PasnnyHble
(yHKUMKN. TpUMepbl: KOHEYHOCTU M/IEKOMUTAIOLLMX, Pa3fnyatoLiMecs No BHELUHEMY
BUAY ¥ (DYHKLMAM, NOCTPOEHbI OIHAKO W3 CXOAHbIX 31IEMEHTOB — NIONATKM, KOCTW Nue-
Ya, NpeAnneYbs, 3anAacTbsl, MACTU, (hanaHr NanbLeB; rOMOOrNsS CNYXOBbIX KOCTOYEK
CPeAHEero yxa; y pacTeHWUiA NepucTOCNOXHbIA TMCT ropoxa ¢ NPUANCTHUKAMM U YCUKa-

MU, YellyKN Ha KOPHEBMLLE U CTebneBble Yellyn XBOLLA, KONHOYKKM 6apbapumca, noyey-
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Hble Yellyn NPeAcTaBnsOT CO60M BUAOU3IMEHEHWUS NIMCTOBOM NMACTUHKK U ABNSAOTCS
rOMOJIOrMYHbIMN 06pPa30BaHNAMW. TOMONOrNYHbIE OpraHbl U CTPYKTYPbl NOKa3blBatoT
Ha POACTBO, €JUHCTBO MPOUCXOXAEHNS COOTBETCTBYHOLUMX OpraHn3MoB. B npoTumeomno-
NOXHOCTb SABMIEHUIO TOMOMOTNA UMEETCA SBMEHWE aHanorum. AHanornyHble OpraHbl
NLLb BHELLHE CXOAHbI, YTO BbI3BaHO, KakK MPaBWU/IO0, BbIMO/HEHWEM CXOAHbLIX DYHKLNA.
AHaNoOrMyHbIMN opraHamuy ABNAKOTCA KOMOYKM akauum, 6apbapuca, 60SpbILLHNKE, eXe-
BWKW; rnasa Ha3eMHbIX NO3BOHOYHbLIX M FO/IOBOHOIMX MOJIIFOCKOB. TN OpraHbl Moka-
3blBalOT Ha CXO/Hble HamnpaB/eHMst NPMUCNOCOBIEHNS, BbI3bIBAEMbIE B MPOLECCE 3BOSIHO-
LMW OeACTBMEM eCTECTBEHHOI0 O0TOOpA.

2) B cTpoeHnmn ntoboro opraHn3ma MMeHTCSt opraHbl UM CTPYKTYPbl CPaBHUTENBHO
Heaopa3BMTble W YTpaTMBLUME OCHOBHOE 3HaYeHMe B npolecce (unoreHesa, Takme op-
raHbl WM CTPYKTYPbl Ha3bIBAOTCA PyAMMEHTAPHLIMU. Y MpeAcTaBUTeNein KUToobpas-
HbIX Ha MeCTe 3a[JHMX NOSCOB KOHEYHOCTEN B TO/LLUE TYNOBULLHOW MYCKynaTypbl pac-
nonaratoTcs OT OAHOW [0 TPeX HeBO/NbLUMX KOCTOYEK - 3TO PYANMEHTbI Ta30BbIX KOCTEMN,
MOATBEPXKAAIOLLME NPOUCXOXKAEHNE KUTOOOPa3HbIX OT Ha3eMHbIX YETBEPOHOrUX rnpes-
KOB C pPa3BUTbIMW KOHEYHOCTAMUW. Y HOBO3eMaHACKOr0 HeneTatoLero KMB oT Kpbl/ibes
OCTa/IUCb NNLLbL HEGO/bLUNE BbIPOCTbI — PYAUMEHTbI, CBUAETENLCTBYIOLLME, YTO Y Npea-
KOB KMBW Bbl/IN HACTOALLME KPblnbs. OpraH Uy CTPYKTYpa, NoKasblBatoLme «BO3BpPaT K
npefKam», Ha3blBatOTCA aTaBM3Mami. Y YesioBeka ataBU3MaMu SBMSIKOTCS XBOCT, MOLL-
HbIiA BO/IOCAIHON MOKPOB Ha MOBEPXHOCTU Tefla, MHOTOCOCKOBOCTb. Y /oLlaAn BMeCTO
rpuenbHbIX KOCTOYEK (PYAMMEHTapHbLIX NasbLEB) Pa3BMBAOTCA HacTosiLLME BOKOBbIe
Nanblpbl. PyaMMeHTapHble opraHbl M aTaBU3Mbl NPEACTaBNSAIOT CO60M ybeanTenbHble
[oKa3aTeNlbcTBa Mpouecca 3B0MOUMN. 3) OBOMOUMOHHBIA aHann3 CcpaBHUTENIbHO-
aHaTOMMYeCKUX PSA0B Kak psif, BKIOYaOLWMIA Tanmpa, Hocopora, nowaaun, NokasbiBaeTt
NyTb 3BOMOUMKW, NPUBEALINA K BO3HWKHOBEHMIO O[HOMANI0N KOHEYHOCTWU foLlagu.
CpaBHEHME COBPEMEHHbIX OAHOMPOXOAHbIX, CYMYaTbIX U NiaueHTapHbIX MIeKONUTako-
LMX NO3BOMSIET MpPeACTaBUTb OCHOBHOWM MyTb 3BOMIOLMM 3BEPEil — OT OTKNaAblBaHUSA

anL, (exm,qHa n yTKOHOC) K POXAEHNKO XMBbIX, HO OYE€Hb HEAOPa3BUTbIX ,CI,GTeHbIIJJe|7|
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(cymuaTble) M K COEAMHEHMIO OpraHu3mMa 3apojbllla ¢ OpraHnM3Mom MaTepu (MmnaueH-
TapHble). Mopgonornyeckre MeTolbl U3y4eHUs 3BOIHOLMM OCHOBAHbI Ha MOMOXEHUN —
«4yeM B6nnKe poACcTBO, TeM 60/bLLE CXOACTBOY.

4 3HayeHue [aHHbIX 3Mbpuosiorum gna 060CHOBAHWA MPUHUMNA 3BOJIHOLNUN.
Ambpuosiorna pacnonaraeT ABYMSA T/1aBHbIMU METOamMu M3YUYeHWUs 3BONHOLMOHHOIO
rnpouecca: BbISiB/IEHNEM 3ap0/bILLIEBOr0 CXOACTBA U U3YUYEHWEM PeKanuTyNAaLnK.

B nepsoii nonosuHe XIX B. BblgatoLmiics ambpuonor K. bap chopmynunposan «3a-
KOH 3apOo/bILLIeBOro CX0ACTBa», COrMacHO KOTOPOMY, Yem 60/ee paHHVe CTafuu UHAM-
BUAYa/IbHOIO Pa3BUTUA UCCeAYHOTCA, TeM G0/blUe CXOACTBA 06HAPYXXMBAETCA MeXAy
pa3/INyHbIMK OpraHmM3MaMn. Tak, Ha paHHWUX CTaAuAX pasBUTUA 3MOPUOHbI MO3BOHOY-
HbIX HE OT/IMYAKOTCA APYr OT Apyra; Ha CpPefHUX CTagusaxX pasBUTUS B CPaBHMBAEMOM
PALY Y 3apofblLleli NoABNAKTCA 0COGEHHOCTW, XapaKTepHble 414 pblo U ammonii; Ha
6onee NO3QHUX CTAANAX — OCOOEHHOCTM PENTUINIA, NTUL, U MIEKONUTAKOLWMX. ABeHMe
3apOAbILLEBOro CXOACTBA MOKAa3blBAET HA OOLLHOCTb MPOUCXOXAEHUA U eLMHCTBO Ha-
Ya/bHbIX 3Tar0B 3BOJOLMM CPaBHMBAEMbIX OPM.

B npouecce oHTOreHesa MMeET MECTO MOBTOPEHMWe (PeKkanuTynsauus) MHOrMX 4vepT
CTPOEHMS NPEeLKOBbIX (POPM: HA PaHHUX CTaAUAX Pa3BUTUA NMOBTOPAKOTCA MPU3HAKKN 60-
Nee OTAa/IeHHbIX NpeaKoB (MeHee POACTBEHHLIX POPM), & HA NO3LHUX CTaauAaX — 6Iun3-
KX npeakos (bosiee poACTBEHHbLIX opMm). IMeeTcd MHOIo NMpUMepoB, MOATBEPXKAAKO-
WUX MPUHLMN pekanuTynaumum. Bce MHOTOK/IETOYHbIE OpraHM3Mbl MPOXOAAT B PasBu-
TN OLHOK/IETOYHYIO CTafMIO, YTO YKa3biBaeT Ha NPOUCXOXAEHNE MHOMOK/IETOUYHbIX OT
OAHOKNETOUHbIX. OHY TaKXe NPOXOAAT CTaAu OLHOC/IONHOMO «luapa» — el CoOTBeT-
CTBYET CTPOEHME HeKOTOPbIX COBPEMEHHbIX MPOCTbIX OPraHM3MOB (KaK BOJIbBOKC).
CrepytoLas cTaams pasBUTUSA XXUBOTHbBIX — 0ObIYHO ABYC/IOMHbIA MELLUOK, 3TON cTaguu
OHTOreHesa COOTBETCTBYET CTPOEHME COBPEMEHHbLIX KWLUEYHOMONIOCTHLIX (Hanpumep,
rmapbl). Y BCeX NMO3BOHOYHBIX XXUBOTHbLIX Ha ONpejeneHHOW CTaaun pas3BUTUA CyLLECT-
BYET X0OpfJa, BEPOATHO, Y NPeLKOB MO3BOHOYHBLIX XOpAa CYLLeCTBOBasa BCHO XXW3Hb. B

NpoLecce 3BOMOLMM MO3BOHOUHbBIX NPOMCXOAMT MOCTENEHHas yTpaTa (hepMeHTOB, He-
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06X0AMMbIX [/19 pacrnafia MOYEBON KNCNOTbl (KOHEYHOro NpoAyKTa 06MeHa MypUHOB).

KoHuenuymsa pekannTynaunm rnomoraeTt BOCCTaHOBUTb XO[ 3BOJIOLUMOHHOIO PasBUTUA

MHOIMX rpynn 1 opraHoBs.

TakuMm 06pa3om, 06 3BOMHOLMOHHOM PasBUTUM OPraHMYECKOro Mupa CBUAETENbCT-

BYHOT MHOTImne q)aKTbI, HaKOMJIEHHbIE Pa3HbIMKA HayKaMW O npupoae. [ManeoHTONOrNYE-

CKue, buoreorpauyeckme, MOpPKOIOrnyeckne, amoprosiorMyeckme n Apyrme meTofbl

nccnenosaHmAa, NCNob3yeMble B COBOKYMNMHOCTU, AalOT BO3MOXHOCTb MPOCNEANTb pPas-

BUTNE XKN3HWN KaK MN1aHETAPHOI0 ABMTEHUA.

Bonpockl 4519 3aKpenneHns matepuana.

©ooNOo oA

JaHHbIMN KaKMX HayK O60CHOBbIBAETCA MPUHLMN 3BOMOLMM OPraHNYeckoro
Mupa?

CuctemaTunsnpyinTe NaseoHToNoOrMYeckue, buoreorpaguyeckme, Mmopgosormye-
CKvie, 3MOPMONOrMYecKue 1 Apyrue fokasareibCTea NpoLecca 380I0LMN.
["naBHelLLME NaNeoHTO/ION MYECKNe METOAbI 3yyeHuns aBontounn? Kakue 3aga-
YM peLLaroTCA Ha OCHOBE METOA0B MaIeOHTOONMYECKNX PEKOHCTPYKLMIA?
MeTo/bl Guoreorpaguu.

Moponorunyeckune metoapl.

AMOpMoNornyeckne MeToabl.

MeTo/bl CUCTEMATMKM N 3KOJIOT UN.

["eHeTVMYeCKre MeTObl M METOAbI MOJIEKY/IAPHOI 6uonormm.

[pyrvie MeTofbl N3y4eHUs 3BONIIOLNN.
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PA3ZIE/T 2 NCTOPUA PA3BUTUA 3BOTFOLIMIOHHBLIX NAEA

NEKUWA 3 TMPEACTAB/IEHVA O PA3BUTUN YXMBOW MPUPOAbLI B
AJOOAPBUNHOBCKUU MNEPNO/,

1 MNpeacTaBneHns 0 pasBUTUM OPraHMYeCcKoro Mupa B peBHOCTH.

2 brnonoruyeckune npeactasneHusa B nepuog CpegHeBeKOBbA U aNoXy Bo3poxxaeHns.
3 Pa3BuTne 3BoNHOLNOHHBIX B3rnagoB B XVIII B. YueHue XK.-B. Jlamapka.

4 Pa3BMTUe 3BO/IOLMOHHBIX B3rNS40B B nepBoii nonosuHe XIX B.

1 lNpeacTaBneHnAa 0 pa3BUTUN OPraHMYecKoro Mupa B ApeBHOCTU. Vaes passu-
TUA XMBOW MPUPOALI — NAEA 3BOJOLMN MPOCNEXMBAETCA B TpyAaX APEBHUX YYEHbIX -
MaTepUasIMCTOB. Bbuonornyeckne npeactaBneHUs O pasBUTUM OPraHUYecKoro mupa
MMeroTCcs B paboTax yyeHblX NHaun, Kutas, Ervnta, Mpeynn. OCHOBOMOMOXHUKAMU
rpeyeckoin ounocoduu aensatotca danec, AHaKCUMeH, epakinT. Bce OHKM 6biin 06be-
[AVHEHbI NMOUCKaMW MaTepuasibHOro nepBoHayYasia, U3 KOTOPOro B CUY eCTeCTBEHHOIO
camopasBuTusa BO3HMK Mup. epaknnT (V1-V BB. [0 H. 3.) BMepBble BBEN B HAYKY O Npu-
pofe v B (PNoCoguIo YeTKOe NpeAcTaBieHne 0 NoCTOAHHOM M3MeHeHUW. Vgen Mepak-
NNTa NOMOXNIN HaYaNo ANaNeKTUYECKOMY MOHUMaHUIO Npupodbl. B3rnagbl aHTUYHBIX
(h110COhOB — MaTEPUAIMCTOB PaCcNPOCTPAHANNCL LOBO/LHO LUMPOKO, paspabaTbiBa/inCh
MHOrMMU. OLHUM W3 BbIAAIOLWMNXCA MbICNIATENEN APEBHOCTU ABNAETCA  APUCTOTENb.
Bonpocbkl 6uonorun 3aHMMaroT 60/1bLLI0e MECTO B TBOPYECTBe APUCTOTENSA, B €ro pabo-
Tax MMelTCA MOJIOXKEHNSA, KOTOPble conpuKacatoTea ¢ uaeein agontounn. OH co3patesib
«NeCTHMUbI NPUPOAbI», BeAYLLEN OT TeN HEOPraHMYeCKMX Yepes psag Bce 6onee 1 6onee
C/IOXKHbIX OpPraHNYeckmUx JOpM K BbICLUMM CTYMEHAM OpraHu3auun. ApuUCToTe/lb OTMe-
YaeT, uYTo nepexopn OT Tes HeopraHNYeCKUX K XXMBOTHLIM M Ye/I0BEKY COBEPLLAETCS Mo-
CTEMEHHO. YYeHus ApeBHerpeyveckmx Hatyppuiocoqpos NMenn cBOUX CTOPOHHUKOB U B
[peBHeM Pume. MNpeactasutesib aHTUYHOTO MaTepuanvama Jlykpeunia Kap (1 B. 4o H.3.)
nucan, YTo «...MPUPOJA HUKEM He CO3[aHa M YNpaBnseTcs NPUCYLLMMU el 3aKOHaMMU...».
3HaMeHUTOe MHOTOTOMHOE COYMHeHWe «ECTecTBEHHas UCTOPUSA» NPUHALNEXUT PUM-
ckomMy HaTypanucty ManHuio (1 B. H.3.). TpyA 3TOT SBUJICA NEPBOM N0 BPEMEHU SHLMK-
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noneauein ecTeCTBO3HaHWS.

2 buonornyeckne npeacrasneHns B nepuog CpefHeBEKOBbA N 3MoXy Bo3poxk-
feHuvsa. [na  gunocoduu cpefHeBEKOBbA Oblfia XapakKTepHa cxonactuka (OCHOBaHa Ha
LIEPKOBHBIX MOMOXEHWSAX), C YeM CBA3AHO Ha3BaHWe JAHHOro mepuojga. STOT Mepuof,
OblN MeproaoM YTBEPXKAEHUA MeTaM3MYecKoro B3rnaga Ha npupogy v obuectso. B
nepuvog cpefHeBeKoBbS paboTain Takue MU3BECTHble yyeHble Kak AnbbepT bonbliTesn-
ckuin, I6H-Powa, N6H-CuHa. Mo npeactasneHusam Pompkepa bekoHa, XXUBbIE U HEXN-
Bble Tena MOCTPOEHbI U3 OHUX N TEX XKE MaTepuasibHbIX YacTULL, XKMBble CYLLEeCTBa Ha-
XOOATCA B TECHOWN 3aBUCMMOCTM OT OKpyXatoLeit cpefpl. B anoxy BospoxaeHus n B
6onee nosgHee Bpems 6O0MbLION BKNaf B pa3BuTve 6uonorun BHecnn A. Besanuia,
Y. lapseiA, P. T'yk, A. JleBeHryk, M. Mansnurun, ®. Pean, k. Peir. Tak, Y. apseit yT-
BepXXAas, YTO «BCe XXMBOE M3 fiua», 0TBepras WAeK Camo3apoXXAEHMUS XMBbIX opra-
HWU3MOB 13 HEXMBOIO (NAryLUeK 13 una, Yepseit n3 rpsasm u T. 4.). Hayka XVII B. nony-
yuna B CBOE PaCcrnops>KeHWe HOBOe OpyAMe MO3HaHWA MPUPOLbl — MUKPOCKON, 1306pe-
TeHMe KOTOPOro 6e3rpaHMYHO pa3dBuHYNO Cepy mccneaoBaHus SIBNEHUA U 3aKOHOB
Npupoabl.

3 Pa3BuTue 3BoMOUMOHHBIX B3rnagos B XVII v B nepsoii nonosuHe XIX Be-
KoB. B XVIII n B nepBoii nonosmHe XIX BeKOB HabnOAaeTCs AasbHenLlee pa3BuTue
ononormm n 3BONIOUMOHHBIX naein B Heit (K.®@. Bonbh, K. JlnHHein, XK. BroPdoH,
3.K. CeHt-Unep, XK. Kiosbe, XK..b. Mlamapk, T. LLUBaHH, K. Bap, 1.®. ['OpAHNHOB,
K.®. Pynbe n gp.). Knaccnueckune pabotbl npuHagnexat K.®. Bonbgy, OHN cbirpanu
60/bLUYO PONb B MOArOTOBKE 0O0CHOBAHWA ANS CO3[aHMS KNETOUYHOro yyeHus. Vaeu
K.®.Bosbha 0 BCEOOLLHOCTN MUKPOCKOMUYECKOW CTPYKTYPbl PacTeHUIn U XXMBOTHBIX,
ero npefcTaBfieHNs 0 NyTAX WHAWBUAYANIbHOrO Pa3BUTUS OPraHM3MOB OKasasiv 60/1b-
LLIOE B/IMSIHWE Ha Moc/iefyroLme NoKoneHns yyeHblX. K. JInHHen BHEC 60/1bLUION BKaA B
OMONOrNI0 TEM, YTO 3a/10%KWU/1 OCHOBbI CUCTEMATUKW; eMY MPUHALNEXUT 3acnyra ycra-
HOB/IEHWS TOrO (haKTa, YTO BMA €CTb OCHOBHas (hopMa CyLLEeCTBOBaHMNSA XXNUBOW NPUPOLbI;

OH BIEpBblE BbIACHWU/, YTO ABNEHNE BUOa UMEET BCEO6LL|,€€ pacnpocTtpaHeHne, TO €CTb
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YTO OHO YHUMBEPCA/IbHO AN15 OpraHuyeckoi npupogbl. XK. BIOPHOH ABNSEeTCH OAHUM K3
PaHHWX MpeLCcTaBUTeNein TpaHCHOPMU3Ma — KOHLENUMM 06 M3MEHEHMUM U NPeBPaLLEHUN
B1A0B. OH BnepBble BbICKasal «MCTOPUYECKYHO» TOUKY 3peHUA OTHOCUTESIbHO HEXMBOW
W XXMBOW NPUPOAbI, & TaKXXe NONbITa/ICSA CBA3ATb UCTOPUIO 3eM/IM C UCTOPUE OpraHuye-
cKoro mupa. o ero B3rnggam >usHb 3apognnacb B BOAe, U NepBble XKMBbIE CYLLEeCTBa
06pa3oBaINCb M3 MefibYalLlUMX YacTUL, XKMBOTO BeLLeCTBA — OPraHWYecKmx MOseKy,
BO3HUKLUMX U3 HEopraHuyeckoi npupogbl. XK. BothhoH BrnepBsble MomnbITasca 06¢Tos-
TeNbHO PacCMOTPETL NPOBIEMY BIMSAHUA Ha OpPraHU3Mbl BHELLHeW cpefpbl, OH nuLieT 06
N3MEHSAIOLWEMCA BNAHUN KAUMaATa, BAUAHUA MUKW, NPOAO/HKUTENBHOCTU BPEMEHMN.
[MpeactaBuTenem no3gHero TpaHcopmmama aensetcs 9.0K. CeHT-Winep, oH Npeasioxus
eIMHbIA NNaH CTPOEHWS XXMBOTHbIX, CO34aN YYeHMe O FOMOIOrW, OTCTamBasl «MPUHLMN
0 B3aMMOCBSI31, B3aMMOOTHOLLEHMAX OpPraHoB», YCTAHOBW MPUHLMI «PaBHOBECUSA Op-
raHos». [1pUHUMN KOPPENATUBHOIO COOTHOLUEHWS OPraHoB >XMBOTHOIO YCTaHOBWUN
XK. KtoBbe, 3TOT NPUHUUN KOPPensaLmin oTpaxkasl 06beKTVBHO CYLLECTBYHOLLYHO B3aMMO-
3aBMCMMOCTbL OPraHOB M CUCTEM B OpraHusme, 1 oTKpbiTHe XK. KioBbe 1Meno 60sbLuoe
Hay4yHOe 3HayeHue.

OueHb BaXXHOE 3HaYeHWe B Pa3BUTUM U YKPENeHUN 3BONIOLUMOHHBIX Uael B 610/10-
run umenun pabotsl XX.b. Jlamapka, co3gaHve UM Nepsoro B UCTOpuK GMONOrUKN 3BONIO-
LIMOHHOT O YYeHUs.

YuyeHue XK. b. NNamapka. dunocopckue B3rnagpl XK..b. Jlamapka. Mo dunocod-
CKUM yb6exxaeHuam XX.b. Jlamapk — matepmanuct AercTUYeCKOro TO/Ka, T.e. OH Obln
61IM30K K (hpaHLy3CcKoil matepuanmcTtmnyeckoin unocodum XVIII B. Jenctbl yTBEpXKaa-
NN, YTO BCE ABNEHUSA MPUPOAbLI OCYLLECTBMAKTCA MO €CTECTBEHHbIM 3aKOHaM. B TO e
Bpems Yy HMUX UMeNncb NpeacTaBNeHNs O TBOPLE, KOTOPOMY OTBOAW/ACL POJb «MePBO-
MPUUYNHBI», «3aKOHOAATENA» WU «NepBOro TOMYKa», AaBLUero Havaso BceneHHon. B
CBOMX 06LWWmMx 6uonornyecknx B3rnagax X.b. Slamapk npuaep>xmMBaica nonoXeHus o
3aKOHOMEPHOM UCTOPUYECKOM PasBUTUM XKUBOI NPUPOLbl. XKU3Hb, MO ero MHEHUIO, AB-

NIeHVe UennkKom matepuanibHoe. Camo3apoXKaeHne XXU3HN OH cumTan OTI'IpaBHOI7I TOYKOW
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[N fanibHelLLeid 3BOMOLMM OpraHMyeckoro Mupa. MNepsble 3apOAMBLLMECS OpraHU3Mbl
[a/In Ha4yasio BCeMy MHOroobpasunio opraHn4eckux opm.

«[MpuHumn rpagaunm» opraHuyecknx doopm. B Tpyge «®dunocogmsa 30010rmms»
(1809) XK.b. Jlamapk aaeT 060CHOBaHME «NECTHULbI CcyLlecTB». OH BHOCUT KOPeHHOe
NPUHLMNMATIbHOE W3MEHEHVEe B PacnpoCTpaHEHHOEe MpefCTaB/ieHWEe O «JIeCTHULE Cy-
LwecTs». B NpoTMBONONOXKHOCTL 6O/MLLUMHCTBY HaTypanucTtoB U gunocodos XVIII B.
(LLI. BOHHe, I". JTei6HML, 1 Ap.), BUAEBLLMX B «/IECTHULLE CYLLECTB» NOC/eA0BaTe bHbIN
PA4 HE3aBUCKMbIX, HEU3MEHHbIX, CO3[aHHbIX TBOPLOM (DOPM, UNTABLUUXCS CBEPXY BHU3,
He CBA3aHHbIX eVHCTBOM MpoucxoxaeHus, XK.b. Jlamapk npusHaBan passuTe 0LHUX
(hopm OT Apyrux Ha MpOTSHXKEHWM GECKOHEYHOro 4mcna NOKOMEHWA, OTCTamBai UAEH
N3MEHAEMOCTM BUAOB. Ves Hanuuma B NpPUPOLe CTYNeHYaToro MHOroobpasusa u Boc-
X0fALero paga opm ABMNOCL TOM OTNPABHOM TOYKOMW, KoTopasa nossonunia X.b. fla-
MapKy cfenatb NpaBu/ibHbIA BbIBOA, IOrMYECKN BbITEKAKOLINUIA U3 HEe — MUP OpraHns-
MOB Pa3BMBA/ICA UCTOPUYECKN, OT MPOCTbIX (POPM OpraHu3aLun Ko Bce 60see CMOXHbIM
M COBEpPLUEHHbIM. Pa3BuTMe OT HU3WNX POPM K BbICLLUMM, YC/IOXKHEHME OpraHu3aLunm
(nyTem ecTeCcTBEHHOI rpagauuu), No ero MHeHUIO, OCYLLeCTBAAETCA Gnarofaps npucy-
LLieMy XKMBOIN NPUPOAEe NMOCTOAHHOMY CTPEM/IEHUIO K YCNOXHEHWUIO U COBEPLLEHCTBOBA-
HUIO OpraHu3aunn, CTPEM/IEHMIO NPUPOAbI K nporpeccy. CTpemneHne K nNporpeccy He
ornpefenseTcs BHELHUMW NPUYMHAMK, OHU NIWLLb HApYLIAKT NPaBWUIbHOCTL rpajaunu.
["pafjauMOHHBIA NPOLLECC COBEPLUAETCA B CU/ly YCTaHOB/IEHHOrO TBOPLIOM Mopsaaka npu-
pofbl 1 06ecneynBaeTCs BPOXAEHHbLIM CTPEMIEHNEM OpraHMYecKnx JOpM K MosblLLe-
HUIO opraHu3aummn. BTopoi npuHUMN, nonoxeHHbIn XK.b. Jlamapkom B OCHOBY CBOero
YUYeHUs, COCTOMT B YTBEPXKAEHUWN M3HAYaNbHON LenecoobpasHOCTY peakumin n6oro
OpraHu3ma Ha U3MeHeHWe BHeLUHel cpefbl U NPU3HaHUA BO3MOXHOCTEN MPAMOro npu-
Cnoco6eHus.

BO3HMKHOBEHWE HOBbLIX NPU3HAKOB B 3BOIOLUN Y XXUBOTHbIX NMPOUCXOAUT CNefyto-
WM 06pa3om: BC/ef, 3a U3MEHEHMEM YCNOBWIA CnefyeT U3MEHeHWe MPUBLIYEK U MO-

cpeacTBoM ynpaxKHeEHNA COOTBETCTBYHOLLME OpraHbl N3MEHAKOTCA B HY>XKHOM Halpae/e-
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HUN (NEepPBbI «3aKOH YNPaXKHEHUS N HEYNPaXXHEHUS OPraHoB»), 3TN U3MEHeHUs nepe-
[iatoTCca No HacneAcTBY (BTOPOM «3aKoH»). XK.b. JlTamapk oTMeyan, obpaliasch K npume-
paMm, 4YTO «CTPeMsACb M36erHyTb He06XOAMMOCTM OKyHaTb Tefio B BOAY, MTULUA [enaeT
BCAYECKME YCUNNA, YTOObI BbITAHYTb U YAJIMHUTL HOTWU. B pesynbTate AnnUTeNbHOW Npu-
BbIYKW, YCBOEHHON AaHHOW NTULUEA 1 NPOYMMU 0COBAMU ee NMOpPOofbl, MOCTOSAHHO BbITH-
rmBatb W YI/IMHATL HOMW, BCE OCOOM 3TOW MOPO/bl Kak Obl CTOAT Ha X04yNaX, Tak Maso
nomany y HUX 06pa3oBa/iuCb A/IMHHbIE FOJlble HOrM». AHaIOMMYHbLIM 06pPa3oM, Mo ero
MHEHWI0, Pa3BMBAOTCA BCE CreLmasibHble MPUCTOCO6/IEHNS Y XNBOTHBbIX.

Takum 06pa3om, OCHOBHbIMU MOMOXKEHUAMU YydeHus XK.b. Jlamapka ABNAAKOTCA:
1) HM3LWMEe OpraHM3Mbl BO3HUKAIOT U3 TN HEXMBOW NPUPOLbI MYyTEM CaMO3apoXKaeHUS;
2) BUAbl OPraHNU3MOB He ABNSAKOTCA HEU3MEHHbIMW, NOCTOAHHLIMU, & U3MEHAKOTCS BO
BpemeHu; 3) UMetoLleecd MHOroobpasve (opm OpraHuWYyeckoro Mupa ecTb pesy/bTar
rpagauum - passuTa OpM OT HUSLIMUX K BbICLLUMM; 4) OHO COMPOBOXAAETCA MPOLLECCOM
NpUCnoco6/IeHNs OPraHN3MoB K M3MEHSAIOLLMMCS YC/IOBUAM CYLLIECTBOBAHNSA, MyTeM yn-
PXHEHMSA N HEYNPaXKHEHNA OpraHoB 1 NyTeM nepefayv no HacneacTsy 6naronpuobpe-
TEHHbIX NPU3HAKOB. B ocHOBY yyeHuns XK.b. JTamapka NofoXxeH NPUHUMN N3HaYa/IbHOM
LLeN1eco0bpa3HOCTM OpraHn3aLmm, NPUHLMUMN NPUCNOCOBUTENBHON U3MEHUYMBOCTW.

OueHka yueHuns XK.b. JTamapka. Npy HECOMHEHHOI NPOrpPeccUBHOCTYM B3rNsafoB fla-
MapKa ero KOHUenuua noHWMaHua NpuyvH 3B0OLMKU Oblna OWNMOOYHOM, 3BOHOLMOH-
Hble B3rnaabl 6bi1n €nabo aprymeHTMpoBaHbl PakTUYECKMM MaTepuasioM. TeM He Me-
Hee, UM NPeAN0oXKeHa NepBas LenocTHasa KOHUENLMA pa3BUTUA opraHnyeckoro mmpa. OH
MOAHMMAET OCHOBHble MP0o6/1IeMbl 3BO/MOLMK. B ero yyeHMn oTmeyeHbl NPeanochku
(M3MEHUMBOCTb M HACNEACTBEHHOCTb) 3BOJIHOLMM, OH MbITAeTCA 0OBACHUTL 3BO/HOLNOH-
HbIA npouecc. B ocHoBe yuyeHus XK.B. Jlamapka NnexxuT npaBubHbIA BbIBOL O Ge3rpa-
HWYHOW N3MEHYMBOCTW BUAOB, €r0 YUYeHVE HaCbILEHHO 3/leMEHTaMU 3BONFOLMOHN3MA.

NTak, BnepBble 3BO/IIOLMOHHOE YYeHMe KaK LienocTHaa cuctema B3rnagoB, JOKa3bl-
BatOLLMX pasBuTMe NPUPOAbI, BbIN0 Co34aH0 (pauy3ckum buonorom XK.b. Jlamapkom u

PALOM APYTUX YUeHbIX B MepBoit nonosuHe XI1X B.
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5 Pa3BuTMe 3BONIOLMOHHBIX B3r1A408 B NepsBoit nososnHe XIX B. Havano XI1X
CTO/IETUSA CBA3aHO CO 3HAYMTENbHLIM YCOBEPLLUEHCTBOBAHNEM MUKPOCKOMUYECKOW TeX-
HUKK, ee yCnexun nocny>XXuay BaXKHOW NPeAnochINIKON ANa U3y4eHns TOHKOro CTPOEeHUS
OpraHn3mMoB ¥ CO3faHUA KNeTOYHON Teopuu. Nepsas nonosuHa XIX B. 03HamMeHOBa-
nacb 3TUM BENNKMUM OTKPbITMEM. O606LLMB Hay4Hble AOCTMXeHUSA, T. LLIBaHH foKasan
BCEOOLLHOCTb K/IETOYHOr0 CTPOEHNA OpraHn3mMoB, 1 1839 r. ctan cunTatbCsd rofomM cos-
[aHNA KNeTouHou Teopumn. OHa ybeauTenbHO MOATBEpAUSIA eAMHCTBO OPraHMYeckKoro
Mupa. CTOPOHHWKOM y4YeHus 06 U3MeHAeMOoCTH BUAOB bbin X. MNaHaep — 04MH U3 OCHO-
BaTesiein NaneoHToNorMmM B Poccrm, OCHOBOMOJIOXHUK YYEHNSA O 3apO/blLLEBbIX IMCTKAX.
PaboTbl X. MaHAepa NOCNyXunm ToNYKOM A1 Knaccuyeckmx nccnegosaHuii K. bapa. B
TpyZe K. bapa «/icTopus pa3BuUTUsA XXNBOTHBLIX» COAEPXKNTCA CPaBHUTENbHBIA 0630p Mo-
3BOHOYHbIX XXMBOTHbIX. PaboTa 3Ta Crnoco6CcTBOBasa CO3L4aHWMI0 CPaBHUTENbHON 3M-
OproNorMmn Kak COCTaBHOW 4aCTW CpaBHUTE/IbHOW aHaTOMWUW, AatoLleil BO3MOXHOCTb
YCTaHOBUTbL POACTBO MEXAY PasIMYHbIMU XXUBOTHbIMU (hopMamu. B pesynbTtaTe uccne-
nosaHui K. bapa ycTaHOB/IEHbI 3aKOHbl — «3aKOH 3apO/bILLIEBOr0 CXOACTBa» U «3akKoH
creLmann3aLmmy», KoTopble SBUINCL OCHOBOW A/ YCTaHOB/IEHWNSA CTEMEeHN POACTBa Me-
XAy pasnnyHbIMM CUCTEMATUYECKUMW Tpynnamn, yCTaHOB/IEHUS POAOC/I0BHOIO ApeBa
OpraHUYecKumx CyLLECTB. Y 6exkaeHHbIMN CTOPOHHUKAMW NAEN UCTOPUYECKOTO Pa3BUTUA
opraHusmoB 6bliM npoeccopa MoCKOBCKOro yHusepcuteta W.A. ABUry6CcKuin 1
N.E. 0A46KOBCKMIA, NCCNE0BaHNA KOTOPbIX 06BbEKTUBHO CMOCOBCTBOBA/IM HAKOM/EHNIO
Ba)KHbIX eCTECTBEHHOHAYYHbIX (JakTOB. B 60TaHMKe, 300/10M1MK1, MUHEPaIOrun paboTar
KPYMHbIA PYCCKUIA ydeHbl .®. TopsHUHOB. 10 ero npeActasieHnsam, NpUpoaa efuHa
N HAXo4MUTCA B COCTOAHUW HEeMnpepbIBHOTO pPa3BUTUSA, BCe B MPUPOLE, Ha4YMHas C Nepso-
MaTepun U [0 YenoBeKa, CBA3aHO reHeTUYECKN eANHCTBOM NPOUCXOXAEHNSA. XKUBOTHbIE
M pacTeHns MMeKT OOLUMIA KOpeHb; 3TU Hambonee NPOCTble OPraHM3Mbl, OT KOTOPbIX
MPON30LLIN KaK >XMBOTHbIE, TaK U PacTEHUS, BOSHUKAOT NyTemM CaMOMnpOu3BOJIbHOIO
3apoxkaeHuns. M.®. FopsAHMHOB CTPOUT reHETUYECKYHO KNacCU(hnKaLmio pacTEHNIA 1 XKN-

BOTHbIX, MPUMEHSISA B HE UCTOpPUYECKUIA Kputepuin. B 40-e — 50-e rr. B Poccum nossns-
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eTca nepsaa nocne >K.b. Jlamapka nonbiTKa co3gatb LENOCTHOE YYEHME O PasBUTUM
opraHunyeckoro mupa. K.®. Pynbe gan rny6okyto paspaboTKy npo6sieMbl COOTHOLLEHWSA
OpraHu3mMoB C YC/NOBUAMM CYLLECTBOBaHMSA U METOAOB ee U3y4veHus, pa3paboTas cpas-
HUTE/IbHO-UCTOPUYECKUIA MeTof uccnepoBaHusi. Benep 3a 3K, CeHT-Wnepom nm
XK.B. Jlamapkom OH yBUzen rnaBHyr MPUYUHY M3MEHUYMBOCTN B BO3LENCTBMM Ha Opra-
HWU3M BHeLLHNX ycnosuid. K.®. Pynbe oTMeYas, 4To U3MEHUMBOCTb N HACNEACTBEHHOCTb
HepaspbIBHbI Y MPeACTaBNAT COO0M [Be CTOPOHbI eAMHOro npouecca passutus. Y
K.®. Pynbe BCTpeyaeTcs BblpaXXeHWe «BOHa B npupoge». B Havane 50-x rogos XIX B.
BOKPYI Hero cghopmmpoBasach rpyrnna yyeHblX, KOTopas cocTasuia nepsyt B MAPOBOIA
oronornn [0AapPBMHOBCKOIO BPeMEHM LLKO/Y 300/10r0B-3BoMounoHncTos (H.A. Ce-
Bepyos, A.l. borgaHos, C.A. YcoB u ap.).

B obuwem, passutue 6uonorum B XVIII 1 B nepsoit nonosmHe XIX BeKoB ano psig
HEOMPOBEPXNMbIX (PaKTOB, CBUAETENbCTBYIOWMX O eAVHCTBE CTPOEHWUA XXMBbIX CY-
LLeCTB M Moc/iefoBaTe/lbHON CMeHe PacTUTENbHbLIX U XKUBOTHbLIX (DOPM B TEYEHME UCTO-

pun 3emMnu.

Bonpockl 4151 3aKpPeneHns matepuana.

1. Kakve npeAcTaBfeHUs O pasBUTUM XMBOW Npupodbl 6bin B APEBHOCTU U

CpefiHeBeKOBbLE?

XapakTepHble YepTbl pa3BnTNA G1UoNOrnn B aNoxXy BospoxkaeHns.

3. MMepeuncnute Hanbonee KpyrHble JOCTUMXEHNA B 6uonorun B 18-m 1 nepsoii no-
noBuHe 19-ro BeKoB.

4. OCHOBHbIE NMOMOXEHWNSA 3BOMOLMOHHON KoHUenuun XX.b. Jlamapka, ee OLeHKa.

N

NEKUWNA 4 TPEAMNOCBLIIKU - ®OPMUPOBAHNA W OCHOBHbIE
MONOXXEHUNA 3BOJTIOUNOHHOWM TEOPUI Y. JAPBVHA

1 O6LeHayYHble, COLManbHble, BIONOTNYECKNE MPEANOCHIIKN.
2 YuacTtue Y. [lapBuHa B KPYrOCBETHOM MYTELLECTBUN Ha Kopabne «BuUrnb».
3. /I3MeHUYMBOCTb 11 ee POPMbI.
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4. VICKYCCTBEHHbIN 0TOOP 1 ero Popmbl.

1 ObuleHayuHble, coumanbHble, 6UONOrMYecKMe NPeanocblsIKU. B nepeoit nono-
BHe XIX Beka B pasHbIX pasfenax 61uonorum n CMexHblX eCTeCTBEHHO-UCTOPUYECKUX
HayKaxX HakanauBaloTCA [aHHble, KOTOpPble MOTYT ObiTb MaTepuasIMCTUYECKU UCTOJKO-
BaHbl /IMLLUb B CBETE 3BOJIIOLMOHHOIO Pa3BUTUA PACTEHUIN U XXUBOTHbLIX Ha MPOTAXEHUN
ONTENIbHOTO BPEMEHUN OT Kakux-mbo obwmx npegkosbix opmM. B Tpygax Y. Jlanens
3aK/1aJblBAtOTCA OCHOBbI MCTOPUYECKOI reosiormn. dopMupyeTtcs noHATUe 06 ecTecT-
BeHHbIX rpynnax. K. Bap gopmynnpyeT 3aKoH 3apOAblLLIeBOro cxoAcTsa. BosHukaeT
MOJIOXeHVe 0 CMeHe (POPM M HapacTaHMU CXOACTBa B NOCNefoBaTefIbHbIX reonornye-
CKUX rOpPM30HTaxX BbiMepLUKX hopm ¢ coBpeMeHHbIMU. 3.0K. CeHT-Unep pa3pabaTbiBaeTt
NAe O eAUHOM MnaHe CTPOEHMS >KMBOTHbIX, CO34aeT YYeHWe O roMONIOrnM OpraHos.
MHorune yuyeHble NPUAEPXNBAIUCH MOMIOXKEHUA 00 M3MEHAEMOCTM BUAOB W MbITAINCH
BbIACHUTb MPUYMHBI 3TOr0 npouecca. oasnaTcA Tpyabl, 0606LaloLLMe fOKa3aTe lb-
cTea ssonounn. Cosgaercs yyeHue XK.b. Jlamapka 06 3BOMOLMM OPraHNYECKOro Mupa.
K.®. Pynbe pa3BrBaeT KOHLEMNUMIO O BO3HUKHOBEHUM OPraHM4eckoro mMvpa u3 Heopra-
HWYECKOro, 0 MOCTEMEHHOM eCTECTBEHHOM WM3MEHEHUN OpraHu3MoB W (DOPMUPOBAHUU
MHOroo6pasus CyLLeCcTB Noj BAUSHUEM U3MEHEHUS BHELUHUX YC/OBUMW, O HacnefCTBeH-
HOCTM 1N M3MEHYMBOCTU KaK OCHOBHbIX CBOMCTBaxX XMBbIX opraHnm3MoB. A.H. BekeToB B
paboTe «[apMOHMA B NpUpoLe» NPUBOAUT AaHHble 06 U3MEHEHUW pacTeHUin B pasnny-
HbIX YC/I0BMAX 06UTaHWA 1 0 60pbOe 3a CyLLecTBOBaHME. 3aK1afblBalOTCA OCHOBbI 3KO-
norum n éuoreorpaduun. Nmetotcs 60MbLLME YCNEXN B CENeKUUU PaCTEHUA N XXMUBOT-
HbIX. Pa3BMBarOTCA naen 0 cBOOOAHON KOHKYPEHLMU U eCTECTBEHHON rMbenn Heyaau-
HbIX KOHKYPEHTOB, O MepeHacesieHnn. B Lenom, B pasHbix 061acTaxX 61M010r1n K nepBoi
yeTBepTU XIX B. OblN HAKOMN/IEH OFPOMHbIA PAKTUYECKMIA MaTepua, KOTOPbIA HyXXaasl-
ca B 0600LWeHnn. [na Takoro 0600LLeHNS HY>KHbI OblIY HOBble MoAxo4pbl. NpakTuka
CeNbCKOro X03aicTea TpeboBasia co3faHna Teopuun, KOTopas rno3sBonuia 6bl pa3BmBath

Oanblue MeTofbl CENeKLMOHHOW paboTbl. Bce 3TO 1 onpeaenvno B 3HAUNTENbHON CTe-
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MeHN TO 06CTOATENLCTBO, YTO MMEHHO B AHIINW — OHOI 13 Hanbonee pas3BUTLIX B XO-
3AMCTBEHHOM OTHOLLUEHWM CTPaH Mupa B cepeanHe XIX B. CNOXUIUCH YCIOBUA [J1 CO3-
[laHna Teopun 3BONOLLN.

2 Ydactme Y. [lapBnHa B KPYroCBETHOM MyTeLLUeCTBMN Ha Kopabne «burnb».
BonbLuoe 3HaveHme B CO34aHNN TeOPUN CbIrPasio BaXKHOe COObITME B XXM3HM Y. [lapBnHa
— yyacTue ero B Ka4yecTBe HaTypa/mcTa B KPyrocBeTHOM MyTELLeCTBMM Ha Kopabne
«burne». B nepuog nytewectsus (1831 — 1836 rr.) Y. JapBuH cobupan naseoHTo-
Nornyeckme, 60TaHNYECKME, 300/10TMYECKNE KOMMIEKLMMN, MPOBOAN/ re0/IorMyeckme Ha-
ontogeHmns. MyTewecTtBysd No KOXHON AMepuKe, OH OTMeYaeT, YTO MHOroobpasme Xu-
BOTHOIO Mupa NOrnyHee OOBACHUTL Me/IEHHO TeKYLMMK npoLueccamm W3MeHEHWUs
(hopM, YeM OTAeNbHbIMM aKTaMn TBOPeHUA. Haxoaku nckonaemblx (opm 6pOHEHOCLEB,
NEHMBLEB, NX CXOACTBO M Pasivumns C XUBYLLUMMUK opMamMm NPUBOAAT €ro K BbIBOAY O
POACTBE BbIMEPLUMX W CYLLECTBYOLWMX (hOpM. KynbMUHaUMEN, C TOYKM 3peHNst (PopmMu-
POBaHUS 3BOJIIOLMOHHBLIX B3rNS40B, ABUMIOCL UCCnefoBaHue (nopbl U gayHbl Manana-
FOCCKMX OCTPOBOB, rae Y. [JapBuMH Ha NpuMepe pasnunii Mexay 6/7M3Kummn Buaamm
BbIHOPKOB, AP0340B, Yepenax, AlepuL, yBuaen Kak bl cam npoLecc 3BOOLUMN B [eACT-
Bun. Y. [lapBMH BO3BpaLLAETCsA M3 KPYroCBETHOr0 NMyTeLeCcTBUA YOeXAEHHbIM 3BO/HO-
LMOHNUCTOM M CTaBUT 3afaym — 06BbACHUTbL MPUYUHBLI U CNOCOObLI NMpeobpasoBaHUs BU-
[0B, YCTAHOBUTb MeXaHW3M (DOPMUPOBAHUA NPUCNOCO6/IEHHOCTM (OpraHUYecKou Lene-
coobpasHOCTN) opraHmM3MoB. [1ns paspeLLeHns 3afay OH Npexkae BCEro obpaiaercsa K
pesynbTaTam, OCTUIHYTbLIM Ye/loBe4eCTBOM B MpoLecce BBeAEHUSA B KYNbTypy U faslb-
HelLero npeobpasoBaHNA COPTOB BO3Le/IbIBAEMbIX PACTEHUA N MOPOL AOMALLUHUX YKWN-
BOTHbIX. [/Ty60KO M3y4nB NpobnemMy OKy/NbTYPUBAHWNA ONKMX XXUBOTHBIX U KYNIbTYPHbIX
pacTeHui, Y. JapByH 3a10XK1N OCHOBbI YYeHNS 0 AOMeCTU(MKauumn (oomallH1BaHue).

3 M13MeHUMBOCTb 1 ee hopMbl. [Npu co3gaHmmn cBoeit Teopumn Y. [apBUH aHaIMU3N-
pyeT SB/EHME W3MEHYMBOCTM Yy OpraHu3moB. [o Hero ydeHble (OK.b. Jlamapk,
3.K. CeHT-Unep, K.®. Pynbe 1 ap.), o6pawascek K npobneme M3MeHUMBOCTU, BblAeNANN

I'IpVICI'IOCO6VIT€J'IbHyPO N3MEHYNBOCTb, OHa BO3HWKAET nojf MnpAMbiM WA KOCBEHHbLIM
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BO3[ENCTBMEM BHELUHEN Cpefbl, BO3HMKAKOLME W3MEHEHUs SBNAKOTCA Mpucrnocobse-
Huamu. Y. [apBuH, aHanMsmpysa maTepuan no M3MeH4YMBOCTU, NPULLEN K BbIBOAY, UTO
M3MEHEHUSI Y OpPraHM3MOB BO3HMKAIOT B pe3y/ibTaTe COBMECTHOrO [JeNCTBUA ABYX Npu-
YMH: 1) BAMSHME BHELLUHMX YCNOBUIM (MWLM, TeMNepaTypbl, BNaXXHOCTU U T. 4.), 2) Npu-
poAbl camoro opraHusma. pu aTom, npupoga opraHM3MoB — 3TO BeAyllasd NpuynHa us-
MEHUMBOCTU, a BHELLHME YC/OBUSA NLLbL «MCKPa», U3 KOTOPOI BO3HMKAET nniams, U Xa-
paKTep ero 3aBUCUT OT Ka4yecTBa roproyero marepuasa — npupoabl camoro opraHusma.
Y. [apBuH BblAenseT cnepyrowme QopMbl M3MEHUMBOCTU: ONpPeLeneHHY0, Heornpese-
NIEHHYI0, COOTHOCUTENbHYI. OnpefeneHHasa N3MeHYMBOCTb — 3Ta U3MEHUYMBOCTb, KOTO-
past BO3HMKAET Mof BAUSAHMEM Kakoro- 1Mo onpeaeneHHOro hakropa BHELLHeR cpeapl,
OH [eACTBYET OAMHAKOBO Ha BCe 0COOM copTa, MOpoAbl NN BUAA U U3MEHSET UX B Of-
HOM HanpasneHUW. Hanpumep, MOXET NMPOUCXOAUTbL U3MEHeHMEe BOMOCAHOIO MOKpoBa
noA BAMsiHMEM Knumata. OnpegeneHHas U3MEHYMBOCTb SIBSETCA MacCOBOM, 3axBaTbl-
BaeT BCe MOKo/neHue. HeonpeneneHHas, unn MHAMBMAyanbHasa, N3MeHYMBOCTb — 3TO Ta-
Kasi MI3MEHYMBOCTb, KOrJa M3MeHeHNs Mpu3HaKoB HabMtoaaoTCca Yy OTAeNbHbIX eANHNY-
HbIX 0COGEN, OHM NPOUCXOAAT B Pa3HbIX HanpaBfeHUAX. ApKUIA NPUMEP 3TOro CBOMCTBA
M3MEHYMBOCTU — NOSB/IEHME PAa3HO0OPa3HON OKPaCcKM LIBETKOB Kak Mo uBeTy (6enas, po-
30Bad, ()nMoneToBas), Tak 1 Mo MHTEHCMBHOCTM OKpalUMBaHUS NenecTKoB. MpuynHa Ta-
KOro ABneHusa, otmedan Y. JapBuH, HaMm HeusBecTHa. HAMBUAYalbHaA HeonpeaeneH-
Has U3MEHYMBOCTb MMEET Hac/NeACTBEHHbIN XapaKTep, TO eCTb OHa YCTOMYMBO Mepeaa-
eTcsA NOTOMCTBY, SIB/IETCS HENPUCNOCOOUTENbHOM. [laHHas M3MEHUMBOCTb BUAHA BCEM,
KTO Habntofan KOpoB B CTaje, WeEHAT OAHOro NnomMeTa, pacTeHUin Ha none n gp. B npo-
TMBOMOJIOXHOCTL XK.B. fllamapky, 3.K. CeHT-/nepy, KOTOpbIe CYUMUTaNIU, UTO UCTOUHU-
KOM 3BOJIOLMOHHbIX MpPeobpa3oBaHNii ABNAETCS onpefeneHHast M3MEHUYMBOCTb, Cpasy
cozfaroLLas rnosesHble, NPUCNOCOOUTENbHbIE NPU3HaKK, Y. JapBuvH NpuaaBas BaXXHeE-
LLee 3Ha4YeHVe HeonpeaeneHHbIM M3MeHeHUAM. YacTb ero Teopum, COrfiaCHO KOTOPOW
NPenMMyLLECTBEHHOE 3HayeHue AN npeobpa3oBaHUs ()OPM MMEKT HeonpeneneHHbIe,

CﬂyanIHble N3MEHEHUA, ABNMAETCA OAHUM N3 CYLLECTBEHHbIX MOMOXKEHWUIA B HEA.
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COoOTHOCUTENbHASA, UMM KOPPENSTUBHAS W3MEHUYMBOCTb — 3TO M3MEHUMBOCTb, MPW
KOTOpOVi M3MeHeHMe B KaKOM-NM60 OIHOM OpraHe SIBNSeTCS NPUYNHON U3MEHEHWIA Apy-
rMX opraHoB. Hanpumep, rony6u ¢ onepeHHbIMU HOFaMK MMEHT MEPENOHKU MexXay
nanbLamu; y ronybeii ¢ AIMHHLIM KIOBOM — J/IMHHbIE KOHEYHOCTY; Ge/ble KOLLKM C ro-
ny6bIMU TNazamu, Kak NpaBuIo, ABNSKOTCA FYXUMU.

AHann3 sBNeHNI N3MeHYMBOCTM No3Bonun Y. [lapBuHy clienatb BbIBOA, YTO OHa 5B-
NAeTcs ofHMM 13 (HaKTOPOB, ONPeAenstoLMX NPeodpa3oBaHme KynbTypHbIX thopM. Mpu
3TOM BaXKHbIMYM SIBNAIOTCS HacneAyeMble U3MEHEHMS. BMeCTe C TEM OHU He onpeaensitoT
o6pa3oBaHMe HOBbIX Nopog 1 copToB. Y. [lapBuH, o6pallasch K (hakTtopam, cnocobcT-
BYIOLLIMM 06Pa30BaHMIO KyNbTYPHbIX (OPM, MOAYEPKMBAN, YTO KMOY K OGBSACHEHWUIO
pasHOOOpa3ns AoMallHMX (DOPM 3aK/YaeTcs He NPOCTO B camMux (hakTax M3MEHYMBO-
CTV U HacNeACTBEHHOCTM, a B YMEHMW YeNOBeKa HaKaninBaTb M3MEHEHUs, YTO OCyLLe-
CTBNSIETCS MYTEM UCKYCCTBEHHOI0 0T6HOpa.

4 V\CKYCCTBEHHbI 0T60P 1 ero hopmbl. Mo NCKYCCTBEHHbLIM 0TGOPOM NMOHMMAKT
0T60p, NPOV3BOAVMBIV YenoBekoM. Y. JapBWH BblAeNNA HECKONBbKO NMPUHLMMIOB, KOTO-
pble NO3BONSAT OLUEHUTb UCKYCCTBEHHBIA 0TO0OP KaK TBOPYECKYH MPUUMHY 3BOMOLMM
KYNbTYPHbIX (hOpM. Bce KynbTypHble (DOPMbl XXMBOTHbIX 1 PacTeHUiA NPUCNOCOG/EHbI
YeNOBEKOM K ero HyXaam 1 NpuxoTsiM. bosblias YyacTb 00MaLLHEHHbBIX XXUBOTHbIX U
OKYNbTYPEHHbIX PaCcTeHWiA Mone3Ha B XO3AWCTBEHHOM OTHOLLEHMM KakK MOCTaBLLMKU
MU 1 CbIPbS ANS NMPOMbILLNIEHHOCTM, MEHbLLAS YacTb CMYXMUT N5 pa3BieyeHms (ae-
KOpaTVBHOe LIBETOBO/CTBO, CMOPTVBHbIE NOLIAAW, rony6u), oxpaHbl U 0XOTbl (CO6aKw).
Mone3HOCTb AOMaLLHMX (hOPM A/s YenoBeKa SBNSETCS NepBbIM MPUHLIMMIOM WUCKYCCT-
BEHHOro 0T60pa, Lenblo 1 CTUMY/IOM ero OCYLUECTB/IeHUS. [locTeneHHOe ycueHne no-
Ne3HbIX NPU3HAKOB Yepe3 0TOOP MX HocuTeneld (0co6eit) B MocnefoBaTeNlbHOM psay no-
KONEHWIA — BTOPOIA MPUHLMN UCKYCCTBEHHOrO 0T60pa. TakK, Y pacTeHWin pacbl 0TNMYa-
l0TCS ApYr OT Apyra Kak pa3 TakuMu npu3Hakamm, No KOTOPbIM LLeN HanpaB/ieHHbI OT-
6op, HanpumMep: BecbMa pPasHOOOPa3Hbl NNCTbSI KanycTbl (KakK XO3SIACTBEHHO LiEHHBbI

MPW3HaK) 1 CXOAHbI LIBETKM Y Pa3HbIX COPTOB 3TOF0 PacTEHWS, B TO XKe BPEMS Pa3HO06-
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pasHbl UBETKM aHIOTUHbIX INMa30K (4eKOpaTUBHbIA NPU3HaK) U CXOAHbLI UX NUCTbA. Elle
OAHMM BaXKHbIM MPUHLUMMOM UCKYCCTBEHHOIr0 0T60pa SBNSETCA YMCTONOPOAHOE pa3Be-
AeHve 1 mnsonaums. Knoy K 06bSACHEHWIO TOro, YTO JOMalLHWe ()opMbl ABMSKOTCS MO-
Ne3HbIMM M COBEPLUEHHLIMW, OTMeYaeT Y. [lapBWH, 3aK/NHOYaeTCcst BO B/laCT YenoBeka
Hakan meaTb M3MeHeHWs NyTeM OTGOpa; Npupoda AOCTaBMsSET MocnefoBaTe/lbHble U3-
MEHEHWS, YeNOBEK CnaraeT X B U3BECTHbIX, MOME3HbIX eMYy HanpasneHUsX. B Hakone-
HUW pa3nynin B psay NOKONEHWA COCTOUT MexaHu3M AeNCTBUS UCKYCCTBEHHOIO 0T60-
pa.

3yyeHne nctopumn cozgaHns nopog 1 coptos npueeno Y.[lapsuHa K BaXXHOMY Bbl-
BOAY, UYTO 6OMbLUMHCTBO MX UMEKT MOHOMUNeTUYECKoe (0T OAHOI0 KOPHS) MPOUCXO-
YK[EHWe.

dopmbl 0T6OOpa. BblgenstoT 6ecco3HaTeNbHbIA 0TOOP M MeTOAMYECKNIA 0T6op. bec-
CO3HaTe/IbHbIA 0TOOP M3BECTEH C rNy60KOA APEBHOCTW, KOrAa YeNOBEK COXPaHA/ Hau-
6051ee LEeHHbIX 0CO6ei, YHUUTOXas OCTaslbHbIX: 04N OCTaBNANU ANA Pa3MHOXEHMS
cambIX MOJIOYHbIX KOPOB, 60/ee AMLEHOCKUX KYp U T. 4. Torga e 6b110 NOAMEYEHO,
4TO Ka4yecTBO MNOTOMCTBA 3aBMCUT OT KavecTBa poauTteneid. MNpwu BbiBEAEHNM HOBbIX COP-
TOB pacTeHUI NN NMOPOJ XXUBOTHbIX Ye/I0OBEK Cpen MHOMMX OpraHM3MoB OTMeYaeT Ta-
Kune, KOTOPble UMEKT HOBble, MHTEPECYIOLLME Er0 NPU3HaKKU. T OPMbI UCMO/b3YHOT-
A, TO eCTb OTOMPAIOTCA B KayecTBe MPOU3BOAUTENEN, N B NMOTOMCTBE CHOBa AeNaeTcs
0TO60p 0C06eN, yHacneoBaBLWINX TPeBYeMbIn NpU3HaK. Taknm 06pa3oM, YesloBEK METO-
ANYeckn oTbmpaeT 0cobu ¢ onpeeneHHbIMM NPU3HaKaMmn, Hakanameas U3 NOKOJIEHNS B
MOKONeHWe HacnefyemMble n3MeHeHUs. OT60p, B pe3y/ibTaTe KOTOPOro YesioBeK co3faeT
HOBbIE ()OPMbI C ONPeAEeNeHHON LieNbto, Ha3blBAeTCH METOANYECKNM.

O6cToATENLCTBA, 6naronpUATCTBYHOWME UCKYCCTBEHHOMY OTO6OpY. WHTEHCMB-
HOCTb MCKYCCTBEHHOIO 0TO60pa MOXET OblTb pa3nMyHOW, U Y. [lapBUH OTMeYaeT cre-
Aaylowmne 06CToATeNbCTBA, eMy 6naronpuATCTBYLOWME: 1) 3HAUNTENIbHYHO CTENEeHb U3-
MEHUMBOCTN (YEM LUMPE M3MEHUMBOCTb, TEM OO0/bLLE BEPOATHOCTb CO3[aHUS HOBbIX

(opm); 2) KonmyecTBo ocobeit (YeM 60MbLLE OCOGEN, TEM LLMPE NPOSBASETCS U3MEHUN-
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BOCTb, 60/1bLLIE BO3MOXHOCTEN Ans 0T6opa; 3) YCTpaHeHMe HeXenaTeNlbHbIX CKpeLymBa-
HUIA 1 TLATeNbHbIA NOAGOP NPOoM3BOANTENER; 4) HakanMBatoLLee AecTBMe 0T6opa, TO
eCTb YCU/IeHNE HYXXHbIX MPU3HAKOB B MOKOIEHUAX.

Pe3ynbTaTMBHOCTb AeiCTBUA UCKYCCTBEHHOro oT6opa. bnarogaps npoBeAeHUIo
MCKYCCTBEHHOr0 0TOOpPa yAaeTca A0BO/IbHO ObICTPO A0OUTLCA XKenaemblX pPe3y/bTaTos:
Hanpumep, ecnn AMKas Koposa gaeT npumepHo 700 MMTPOB MOOKaA B rof, TO JOMALLUHMe
nopoAapl MoryT fgaeatb nopsgka 10000 n 6onee NUTPOB MOMOKA B rof; B pe3yfbrarte
yMesioro otéopa BbiBefieHb! KMOHbI Kyp, gatowmx 200-300 1 gaxe 6onee 500 avy B rog;
BbIBEleHHble Y€/IOBEKOM MOPOAbI /oLWaaein MoOryT CUIbHO pasnnyaTbCs MO CKOPOCTM
nepeaBUXeHNS, NEPEBO3KE TSHKECTEN.

Takum o6pasom, Y. [JapBuH B pe3ysnbTaTe TWATE/IbHOr0 PacCMOTPEHUS MPOGeMbI
OKYNbTYpMBaHMA onpeaenseT (hakTopbl 3BOMOLUUN KYNbTYPHbIX ()OPM - N3MEHUYMBOCTD,
HacneACTBEHHOCTb, UCKYCCTBEHHbI 0TOOP. OTO MMeNo 60/blUOe 3HaYeHVe ANa Aafib-
HelLwen pa3paboTky MM Ha 60/bLIOM (haKTUYECKOM MaTtepuasne npobnembl MPOUCXOXK-
feHns BuaoB. OH fenaet npeanonoXeHue, YTo, BbITb MOXET, CXOAHbIM MyTeM Npouc-
X0AUT 06pa3oBaHNe BUAOB N Pa3HOBUAHOCTEN B NPUPOAHBIX YCNOBUSIX. B aToM cnyyae
Tpeb0BanoCb YCTaHOBUTbL HanMume WMHAMBUAYaSIbHOW WU3MEHUMBOCTU Y AMKUX BUAOB
YKMBOTHbIX U pacTeHuid. TpeboBanocb NpMBEAeHME [0Ka3aTe/IbCTBa CYLUECTBOBaHWUSA B
Npupofe HanpasBnAloLLEro (hakTtopa, AeNCTBYIOLEro aHanormyHo oTéopy, NpakTukye-

MOI0O YEJ/IOBEKOM.

NEKUNA 5 OCHOBHbIE MOJTIOXXEHWA TEOPUI Y. JAPBUHA
(npogonxkeHwne TeMbl)

PaKTopbl U OBMXKYLLME CUMbI 3BONTHOLUN:

1 [loka3aTenibCTBA N3MEHYMBOCTM BMUAOB B NMPUPOLE.

2 MNporpeccusa pasmHOXeHWs, 60pbba 3a CyLLEeCTBOBaHMe.

3 ECTeCTBEHHbIN 0TOOP, ero NPeAnocbINKM U CNeacTBus (pesynbTaTbl AeACTBUS).
4 OueHka Teopun Y. [apBuHa.
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1 [loka3aTesibCTBa M3MEHUYMBOCTU BMIOB B npupoge. VHamenayanbHaa n3meH4u-
BOCTb AOMALLHMNX XXMBOTHbIX W KY/NbTYPHbIX PAaCTEHUIA XOPOLLO U3BECTHA KaXKA0MY Ye-
noseky. OfHaKO AMKMNE XMBOTHbIE UM PacTeHUs O4HOro BUAA Ha MepBblil B3rNAj Ka-
XYTCS BECbMa OHOPOAHbLIMA N NOCTOAHHBLIMU B CBOMX Mpu3HaKax. N3yueHue Y. dap-
BMHOM WU3MEHYMBOCTY B MPUPOLE, aHaM3 UM 60/IbLLOro MaTepuasa no JaHHOMY BOMpoO-
Cy MOKasa/l Ha HaJimuve LUMPOKON M3MEHYMBOCTU Y MpeAcTaBUTENEN OUKOW (DIopbl W
(hayHbl. O6pawasce K Tpyay A. Oe KaHpons, kotopblil Y. [lapBvH HasbiBaeT «3aMeya-
Te/lbHbIM», 0 Ay6ax BCero CBeTa, OH OTMEYAEeT, YTO aBTOP «YKa3blBaeT OKO/0 AHOXKMHbI
MPU3HAKOB, KOTOPble MOTYT U3MEHATLCA AaXKe Ha O4HOW W TOW Xe BeTBU». Mo Habnto-
feHnAM 3HToMonora b.[1. Yonwa «HacekoMble, BCTpeyaroLmeca Ha pa3InyHbIX pacTe-
HUAX, NPEACTaBNAKT... MOCTOAHHbIE Pa3NnNUnA B LIBETE, pasMepax UM XapakTtepe Bbl-
[eneHnin». PaccmatpuBas U3BECTHbIe C/lyvan AvMopgu3mMa v TpUMophur3Ma Y XKMUBOT-
HbIX 1 pacTeHunid, Y. [lapBuH ccblnaeTca Ha A. Yonneca, 06paTvBLIEro BHUMaHWe Ha To,
4TO CaMKM HEKOTOPbIX BMAOB 6aboyvek Manaickoro apxunenara peryaspHo nossasoT-
CA B ABYX WK Jaxke Tpex pe3ko pasnnyarowmxcs qopmax. B rnase 2 (MpoucxoxaeHve
B1AoB) Y. JapBuH nuweT: «H ybexkaeH, YTO CaMblil OMbITHBIA HATYpaICT U3YMUSICS
Obl MHOTOYMCNEHHOCTN C/ly4yaeB M3MEHYMBOCTU [AaXKe CaMblX CYLUECTBEHHbIX YacTein
CTpoeHus». Kak OKa3anocb, [/19 PacTeHUIn U >KMBOTHbIX XapaKTepHa WM3MEHYMBOCTb
MPWU3HaKOB 1 CBONCTB, NGO faXe B NOTOMCTBE OLHOM Napbl POAUTENEN HET OANHAKOBbIX
0co6eid. Mpwn cpegHUX 61aroNPUATHBLIX YCNOBUSAX 3TU Pa3IMyumnA MOTYT HE UTpaTh Cyllle-
CTBEHHOI PONN, HO B HeBNaronpuATHbLIX YCNOBUAX KaXKA0e Mefibyalillee pasnnyne mo-
XET CTaTb peLlaroMM 419 BbKMBaHUA. B KMBbIX OCTAKOTCA NNLLL 0COBU, KOTOpbIe 06-
NajatoT onpefeNieHHbIMU, B KOHKPETHbIX YC/IOBUSAX 61aronpuAaTHbLIMK CBOMCTBaMU, OT-
NNYaOLWMMM UX OT OCHOBHBIX OCOGei 3TOro Buaa. MIaMeHeHMsi 3axBaTblBalOT pas/iny-
HeMlKne NpU3HaKM opraHn3aunn, B TOM YUC/IE N CaMble CYLLeCTBEHHble. Y. [apB1HOM
ObINI0 YCTaHOB/IEHO, YTO U3MEHEHUS UMEIOT B BO/bLLIOW CTEMEHWN HeonpeaeneHHbI Xa-
pakTep. OHWM MOryT ObITb BPeAHbI, NMoMe3Hbl UNn 6e3pasnyHbl 41d opraHusma. NHan-

BnayanbHaad N3MEHYNBOCTb ABAAETCA OCHOBO1, Ha KOTOp0I7| nyTemM HakonneHna pasnu-
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YW CTPOATCH pasNMumna Mexay pPasHOBUAHOCTSIMK, a 3aTeM M Bugamu. Y. [lapBuH OT-
MeyaeT, YTo Hambonee M3MEHUMBbLI LUMPOKO pacCeneHHble, pacrnpocTpaHeHHble BUABbI,
TaK KaK OHV MoABepratoTcs AeCTBMIO Pa3HO06pasHbIX (IM3NYECKNX YCNOBUA U [OMKHbI
B3aMMO/ENCTBOBATb C Pa3/IMYHbIMK rpyrnnaMn opraHu3MoB. Buasl, Hanbonee npouge-
TatoLLmMe, HaxoaaTca Ha NyTU K MHTEHCUMBHOMY 06pa3oBaHMI0 HOBbLIX BUOB. B 0buiem,
HeonpeaeneHHas, MHAMBUAYa/lbHast M3MEHUMBOCTb SIBNSIETCA OCHOBOW, MaTepuasnom Ans
npeobpasoBaHns opm.

2 Mporpeccua pasmMHOXXeHWs, 6opbba 3a cyuwecTBoBaHMe. OCHOBbLIBAACh Ha U3Y-
YyeHUK 60/bLIOro Ymcna (HakToB U3 06/1aCTU eCTECTBO3HAHNSA N NPaKTUKM pacTeHMEBO-
CTBa W XXMBOTHOBOACTBA, Y. [apBuH NPUXOAMT K BbIBOAY O CYLLECTBYIOLLEM B MpUpoe
CTPEM/IEHMWN KaXXAOro BMAa K Pa3MHOXEHMIO B FreOMeTPUYECKOM nporpeccun. 3To npa-
BW/I0 He 3HAET UCK/IKOYEHWNIA, MOTEHUMANBbHO KaXK/bliA BUA CNOCOGEH NPOM3BECTM U MPO-
M3BOAUT ropasfo 6onbLUe 0CO6ei, YeM JOXMBAET UX 40 B3POCIOro cocTosHusA. OfHaKo
4MCNO B3POC/bIX 0COBE Kax4oro BuAa CcoxpaHseTcs 60/see UM MeHee NOCTOSHHbIM.
CnefoBaTeflbHO, OCTa/lbHble TMOHYT B «60pbbe 3a XKM3Hb», B «60pbbe 3a CyLLeCcTBOBa-
HMEe» — TaKOB €eLle OANH BaXKHbIV BbIBOM, cAenaHHbIin Y. JapsuHoM. OH nucan: «bopbba
3a CYyLUECTBOBaHME HEU30EXHO BbITEKAET M3 ObICTPOM nporpeccum». Takum obpasom,
Hen36eXXHOCTb 6opbObLI 3a CYLLECTBOBaHME B XMBOIN npupoae Y. [lapBuH BbIBEN 13 NPO-
TUBOPEYMS MeXAy CNOCOBHOCTbIO OPraHM3MOB K HEeOorpaHMYeHHOMY Pa3MHOXEHWIO U
OrpaHNYeHHOCTbIO CPeACTB XMU3HM. Obpallasch K SBNeHnU0 6opbObl 3a CYLLIECTBOBaHNE,
OH OTMeYasl, YTO KaX[blA OpraHn3M Ha MPOTSHKEHMMN XKU3HK, B MpoLeccax XusHeaes-
Te/IbHOCTW BCTYMNaeT B OMNpefeNieHHble OTHOLWEHMS KakK C ApYrMMu opraHu3amamu Toro
e Bufa, Tak 1 C opraHm3mMamm apyrux BUAoB, KOTOpble 160 cnyxat eMy nulien, nnbo
ABNAKTCA XULLHUKaMK, NGO napasnTaMu, HakKOHel,, KaXKAblii OpraHn3M MoABEPXXEH
B/IMSIHUIO abUOTUYECKMX YCNOBUM CYLLECTBOBaHMA. OTWU MHOIOYUC/IEHHbIE MPEensTCT-
BUA, (haKTOPbl U MPUBOASAT K OFPOMHO CMEPTHOCTM, B OCOGEHHOCTU CPean NMYUHOK W
mMonoan. bonbluas YacTb NOTOMCTBA FMOHET M [0 B3POCNOr0 COCTOAHMS BbDKUBAET

NINb HE3HAYNTENbHAA YacCTb. B3pOCI'IbIX ocobei BCerfja MeHblle, YeM HOHbIX. BbKKMBa-
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HUIO 0CO6eli NPOTUBOCTOAT MHOIOYUC/IEHHbIE NPENATCTBMA. [poLecc B3anMOLenCcTBUs
MEeX[Y OpraHvM3mMamu 1 oKpy»xaroLlein nx cpegoin Y. [apsuH onpeaennn Kak 6opboy 3a
cyllecTBoBaHMe. OH Mo/b30BasICa TEPMUHOM «6opbba 3a CyLLecTBOBaHME» Kak MeTado-
POV, BKNHOYasA B HErO pas/inyHble POPMbI 3aBUCMMOCTU OHOI0 CYLLeCcTBa OT APYroro u
OT HEOpPraHN4eckomn cpefbl, BK/OYasA HE TONbKO XXM3Hb 0COOU, HO U YCnex ee B OCTaB-
NneHMn notomMmcTea. bopbba 3a cyLecTBOBaHVE MPOSABAAETCA NPU MEXBUAOBbIX OTHOLLe-
HUAX, MPeXae BCero, B (ooOpMe aKTUBHOIO YHUYTOXEHUSA O4HUX 0COBein apyrumm — ato
Me>KBuaoBasi popMa 60pb6bl 3a CcyllecTBoBaHME. [prMepamMyn MeXBMAO0BON 60pPbLObI
SABNAKTCA OTHOLLEHUSA MeXAY TPaBOAAHbIMU XXMBOTHLIMW U PaCTEHUAMMU, XULHUKaMU Y
UX >XepTBamu, napasmMtaMun 1 Ux xossesamu. Mexsnaosas 60pb6a BbIIMBAETCA TaKXKe B
(hopMy KOHKYPEHUMW 3a CBET 1 Bfary y pacteHuia, nactéua n mecta OXoTbl Y XKUBOT-
HbIX. Pe3ynibTaToM MeXBUA0BOW 60pb6bl MOXKET ObITb UM NOHOE UCTPebieHne OLHOrOo
BUAA ApYrum, unu rnubenib 4actm ocobeid, Npu 3TOM Hambonee cnabbiX, MeHee 3alLLu-
LLIeHHbIX OT UCTPe61eHns, HauMeHee NPUCNOCO6/IEHHBIX K XXU3HW MO COCeACTBY C onac-
HbIMW BUdaMKn. B pe3ynbTate MeXBuAoBo 60pb0obl HabnogaeTces nobeda 6onee XmsHe-
CMOCOGHOW NONyNAUUN HaJ MeHee >KM3HeCroCOOHOW, 3aHUMalOLLEel Ty XKe 3KO/ornye-
CKYI0 HUWy. POopMbl 3aBUCUMOCTU MEXAY Pa3/IMyYHbIMKA OpraHnM3Mamm MoryT ObiTb
OYeHb CNOXHbIMK. Y. [JapBMH NPMBOAMT NpUMep 3aBUCMMOCTU YpoXKas Kiesepa OT KO-
NINYeCTBA KOLLEK B JAHHOW MECTHOCTM - YeM 60/IbLUe KOLUEK, TEM MeHbLUe MbILLen (OHM
pa3opAKT LUMENNHbIE THe3fa), TeM 60/bLle wmMenert (ONbIIUTeNn), TeM Bbille YpoXKai
Knesepa. VimeeTcs Takxke BHy TpuBKaoBas hopma 6opbobl 3a cyLlecTBoBaHWe. OHa CBO-
AUTCA MO NPenMyLLECTBY K KOHKYPEHUMW Mexay 0C06SMU OAHOMo M TOro e Buia 3a
MuLLy, CBET U Apyrue ycroBus, Heobxoanmble AN XWU3HW. BHyTprBMAaoBas 6opbba 3a
CyllecTBoBaHue, no Y. [apBuHy, HOCUT 60Jiee OXXECTOUEHHbIN XapaKTep, YemM MeXBU-
[0Bas, Tak Kak 0cobu 04HOro Buaa o6uTaroT B OLHOM MECTHOCTU, HYXXAtOTCA B OAMHa-
KOBOW NuLLe M NoABeprarTcsa OAMHAKOBbIM OnacHOCTAM. [Mpy BHYTpMBMAOBOM 60pb6e
MPOUCXOANT COXPaHeHre NONynAaUMM U BMAA 3a cHeT rnbenn cnabbix, COBEpPLUEHCTBOBA-

HWE BWAa B HanpaB/IEHNN 60NbLLEN I'Ipl/lCI'IOCO6]'I€HHOCTI/I K q)aKTOpaM, Bbi3blBalOLLM
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3Ty 60pbOY. MprMepbl BHYTPUBUA0BOW 60pbOLI: B OAHOBO3PACTHOM XBOWHOM Jiecy 0Of-
HW pPacTEHMA LUMPOKO PACKUHYIN KPOHY 1 BONbLUE YNaBMBAKOT CBETA, UX KOPHMU Npo-
HUKAIOT ryoXe 1 JOCTaloT BOAY, MuTaTe/lbHble BeLecTBa, NMPUHOCA yuepb cnabbim;
COCTA3aHME MeXAY XMULHMKaMU O4HOW nonynauum 3a fo6blyy; BHYTPUBUAOBON KaHHW-
6ann3m, 6opbba 3a rnaBeHCTBO B CTae.

EcTb elle dopma 60pbObI 3a CyLLEeCTBOBaHNE — C HeGaronpuATHbIMK YCNOBUMU He-
OpraHMy4ecKomn Npupossl. MNpu N3MeHUBLUMXCA NN KPANHKX YCIOBUAX Cpefbl UMeeT Me-
CTO 060CTpeHMe BHYTPMBUA0BOI 60pbObI, HabMO4aeTCA BbIXXKMBaHWe 6osiee NPUCNoco6-
NEHHbIX, YTO NPUBOAUT K COBEPLLEHCTBOBAHUIO BUAA. Hanpumep, y pacTeHUA MyCTbIHW
MPOUCXOANT PeayKLMs NUCTbEB U 06pa3oBaHMe [JIMHHBLIX KOPHeW, YTo obecneymsaeT
BbDKMBaHME WX MPW HefOCTaTKe Bfaru; y UCTpebnseMblix BUAOB (KakK COPHAKOB) MMEEeT
MECTO OrpOMHas CeMeHHas MPOAYKTUBHOCTb U CNOCOOGHOCTb K BEreTaTBHOMY PasMHO-
YKEeHWI0; y rpnboB-napasvToB HabnogaeTcs 06ubHOE crnopoobpas3oBaHve; B 3UMHee
BPEMS Y XXMBOTHbIX MEHSAETCA OKpacka W rycrora LUepcTu, OHM BnafjaroT B CMAYKY. Y.
[apBuH nogyepkmsas, YTo B 60pbbe 3a CyLLEeCTBOBaHME BbICTYNaloT ABa npouecca. Or-
PaHWYEHHOCTb YC/T0BUIA, HEOOXOAUMBIX L1 XKU3HWU U Pa3MHOXEHWSA, NPUBOAUT 0CO6ei
[aHHOrO BMUAA K COPeBHOBaHWMIO B [00bIBaHWM CPeLCTB K XXWU3HW, K COPEBHOBAHWMIO B
CpefACcTBaxX 3aliMTbl CBOEW XXM3HWM U XKU3HW NMOTOMCTBA, C OAHOW CTOPOHbI. C Apyrou
CTOPOHbI, CTO/IKHOBEHME 0C0bei BMAa C Bparamv 1 BpeAHbIMU BAUSHUAMU NPUBOANUT K
YCTPaHEHWIO OT XXM3HW U PasMHOXEHUSA, UK K 3aMMUHaL K. Hanpumep, 6opbba 3a cy-
LLLleCTBOBaHME MPOUCXOANT HE MeXAY SIMCULaMmn 1 3aiuamu, a Mexay mcuuammn ¢ of-
HOW CTOPOHbI U 3alilamy ¢ ApYroin CTOPOHbI. AT 06e CTOPOHbLI BCerga OAMHAKOBO Bbl-
paxeHbl. Tak, 6opbba 3a CyLLeCTBOBaHWe ABNAETCA OTOMpPatoLWMM (haKTopoM B MpUpo-
[e.

3 ECTecTBeHHbIN 0T6OpP, ero NPeanocbI/IKA N CneacTBusa (pesynbtaTbl LeicT-
BUS). 3 npuBefeHHOro Bbllle mMaTepuana BUAHO, YTO Korfa oTAe/lbHble 0cobu pasnu-
4arTCA MO CBOMM KayeCTBam M OKa3blBalOTCS B JaHHOW 06CTaHOBKe He OWMHaKOBO akK-

TUBHbIMW, BbIHOC/IUBbIMWN UM 3alUMLLIEHHBLIMW, TOrda NPOABNAETCA UX |/|36|/|paTeanoe
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yCTpaHeHve. B copeBHOBaHMM MOGEXAAIOT, NepexuBatoT U OCTaBNAKT MNOTOMCTBO 60-
nee NpucnocobsieHHble, TO eCTb 0CO6U, KOTOpble lyylle f06bIBAKOT cebe nuLy, nosHee
ee UCMo/b3yHoT, YCreLlHee 3aluLWaoTcs UM CKPbIBAKOTCA OT Bparos, uUav msberaror
BPeAHbIX (M3NYECKUX BAUAHUIA. BbbKMBaHME OCOGeN CTaTUCTUYECKM B CPefHeM 3aBu-
CUT OT TeX HEe3HaUUTeSIbHbIX OT/IMUUIA, He3HaUMTESIbHbIX MPEUMYLLECTB, KOTOPbIMU
0C06b OT/IMYAETCS OT MHOXECTBa ApPYrux. DTO MoKa3bIBaeT Ha 3HAYEHNe HeonpeaeneH-
HON MHAMBWNAYaNIbHOW N3MEHUYMBOCTU. B pesynbTaTe conocTaBneHns PakToB 60pbObI 3a
CyLLIeCTBOBaHME N BCEOOLLEN M3MEHUMBOCTU MPU3HAKOB 1 CBOMCTB Y. JapBuH npuLlen
K 3aK/TIF04EHUIO O HEU30EXXHOCTU B NPUPOAEe N30UPaTeNbHOr0 YHUUTOXEHNSA OLHMX OCO-
Geil 1 BbDKMBAHUA, Pa3MHOXXEHUA APYrUX — eCTeCTBEHHOro oT6opa. IMos ecTeCTBEHHbIM
ot6opom Y. [apBuH nogpasymeBaeT MpoLecc nepexmBaHns Hambosee npucrnocobeH-
HbIX 1 TM6eNib MeHee NPUCNOCO6/IEHHbIX OpraHU3MOoB. ECTeCTBeHHbI 0T60OP He creayeT
paccMaTpuBaTb Kak CO3HaTe/lbHbI BbIOOP, @ KaK COXpaHeHVe OpraHU3MoB B pesysibTate
[elCTBUNA (haKTOPOB, PeasibHO CYLLECTBYIOLMX B NMPUPOLE. STUM MOSIOXKEHNEM Mog4ep-
K1BAETCA MaTepuasMcTUyecKas TPaKkTOBKa eCTeCTBEHHOr0 0T6opa. M3 Hee cnefyer, yTo
B NPUPOAHOM 06CTaHOBKE NPW NOCTOSHHOM eCTeCTBEHHOM 0TOOpe 0cobel, 6onee CooT-
BETCTBYIOLUMX YC/IOBUAM CYLLECTBOBAHWUA, MOCTOSAHHO W MOCTENEHHO MPOUCXOAUT U3-
MEHEHME CTapblX WU 006pa3oBaHMe HOBbIX OPM (BaXKHbIA pe3ynbTaT oT60pa). OT6OP
[eNCTBYET Yepe3 COXpaHeHue, HaKOM/IeHNe 1 YCUNeHWe B pAay MOKONEHUIA MeSIKUX, HO
Mosie3HbIX HacneACTBEHHbIX M3MeHeHW. bnarogaps aToMy o6pasytoTcs npucnocobne-
HWS, CO34aeTCA OpraHuyeckas LienecoobpasHOCTb — NPUCMOCO6/EHHOCTL OpraHMU3MOB.
Tak Y. [JapsuH BnepBble NpaBu/ibHO peLlaeT BONPoC 06 yAUBUTEIbHOM SIB/IEHUN MPU-
CMOCO6MEHHOCTM OPraHNM3MOB K OKpYXKatoLlel cpefie. AT0 ONpeaensietcsd He Mmuctuye-
CKOW Liefblo, K KOTOPOM CTpeMATcs opraHuaMbl (Kak nonaran XK.b. Jlamapk), He Bonen
TBOpLA, CO3/JaBLUero B NPUPOAe rapMoHWUIO (B3rNsabl NpeAcTaBUTENIEn Teonorum, Te-
Neoniornn), a NOCTOSHHO AeMCTBYIOWMUM B NPUPOLE Yepe3 ecTeCTBEHHbI 0T6Op 3aKo-
HOM COBEPLLUEHCTBOBAHUA NPUCNOCO6/IEHNA OTHOCUTENIBHO KOHKPETHOI cpefbl. UcTo-

pna passnUTNA oOpraHNYeCKmMX q)OpM €CTb, MO Teopuun Y. ,ﬂ,apBI/IHa, N NCTOPUA pa3BUTUA
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MPUCNOCOGEHNI K OKPYXKatoLLIEW cpefe.

Takum obpasom, Y. [lapBuH nokasas, YTo NpPeanocbl/IKaMu ecTeCTBEeHHOro oTbopa
ABNAKOTCA HACMeACTBEHHAA M3MEHYMBOCTL, 6opbba 3a CyLLEeCTBOBaHUE, HEn36eXHbIMU
pe3ynbTataMn 0T60pa — BO3HUKHOBEHWE HOBbIX MPUCMNOCO6/EHNIA, HOBbIX BUAOB M Ha
3TOW OCHOBE — TAKCOHOMMYECKOTO M 3KOMI0rMYeCKoro pasHoobpasus.

O6cToATeNbCTBa, 6MaronpuUATCTBYHOLWMe ecTeCTBEHHOMY 0T6OOopy: 1) 60/bLUas
yacToTa HeornpefesieHHbIX U3MEHEHUI; 2) MHOTOYUCNIEHHOCTb 0CO6eN BMAa, YBENYU-
BatOLLlad BEPOATHOCTb MOSABNEHUA W3MEHUMBOCTW; 3) HEpOACTBEHHOE CKpeLyvBaHue,
pacLuMpsaioLLiee N3MeHUMBOCTL; 4) n3onaumsa (rnaBHbIM 06pasoMm, reorpaguyeckasn); 5)
LLIMPOKOe pacnpocTpaHeHve BuAa; 6) HakanmearoLlee [eicTBMe eCTeCTBEHHOro oT6opa
KaK OCHOBHOe YC/I0BMe ycnexa oTbopa.

CpaBHeHne eCcTeCTBEHHOr0O 0THopa C UCKYCCTBEHHbIM: 1) pasnuuusa mMeXxay ecTecT-
BEHHbIM Y UCKYCCTBEHHLIM OTOOPOM MMEOTCA B TOM, YTO eCTECTBEHHbIA OTOOP AeicT-
BYET Me//IEHHO, & UCKYCCTBEHHbIN O0T60P — ObICTPO (MeToAMYECKNA 0TOOP); OTOMpato-
LM (haKTOPOM ABMISETCA: NMPU UCKYCCTBEHHOM OTOOPE — Ye0BEK, MPU eCTECTBEHHOM —
bopbba 3a CyLlecTBOBaHMe; Npy UCKYCCTBEHHOM OTOOpe, B OT/INYME OT eCTECTBEHHOrO,
CO3[al0TCA (POPMbI, MOJE3HbIE YesI0BEKY, MOXET MMETb MECTO HaKOmMaeHWe Nnpr3HaKos,
He NPUHOCAWNX NONb3Y AN1A UX 06nafatens; 2) CXOACTBO MeXAy eCTECTBEHHbLIM WU UC-
KyCCTBEHHbIM 0TOOPOM 3aK/H04aeTCcs B TOM, YTO B OAHOM U ApYrom ciyyae oTouparoTcs
(coxpaHarTCA) 0CO6WM C HE3HAUYUTE/bHLIMU MOJE3HLIMU YK/IOHEHUAMU B MOKOMEHUAX;
MaTepuasioMm A1 TOro U Apyroro otbopa CAy>XUT UHAMBUAYabHAA HacnefCTBEHHas
M3MEHUYMBOCTb; pe3y/ibTaTamy 0TOopa ABMAKOTCA HOBbIE (DOPMbI: NPU UCKYCCTBEHHOM
0TOOpe — copTa 1 NOpPofbl, MPU ECTECTBEHHOM — BUAbI 1 60/1ee KPYMNHbIE TAKCOHbI; Me-
XaHU3M [eNCTBUA KaK UCKYCCTBEHHOr0, TaK M eCTECTBEHHOI0 0TOGOpa COCTOUT B HAKOM-
NEHUN U3MEHEHWI B Noc/efoBaTe/lbHOM psife NOKoMeHW. CneayeT nofyepKHYTh, YTO
ycTaHoBneHne Y. [apBMHOM MexaHu3Ma AelCTBUA UCKYCCTBEHHOro 0T6opa 6bIno BaX-
HbIM, TaK KaK 3TO MO3BO/IM0 EMY MO aHaNornu CAenath BbiBOL O MeXaHU3Me ecTecT-

BEHHOro 0T60pa. B MexaHM3Me AeiCTBMS UCKYCCTBEHHOIO 0T60pa Mo HaKOMEHUIO pas-
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NNYNn B paay nokoneHun Y. dapBuH yBuaen npoobpas 0OCHOBHOIO MexaHM3Ma 3BOJIO-
LLMOHHOI O npoLiecca — AeliCTBNE eCTECTBEHHOI0 0T6OpA.

4 OueHka Teopumn Y. OapBuHa. Teopus Y. [apBuHa SBNSETCA OAHON U3 BblAato-
LLINXCA eCTECTBEHHOHAYUHbIX Teopwid. Y. JapBUHOM onpejeneHbl PakTopbl 3BONHOLUN —
M3MEHYMBOCTb, HAC/IEACTBEHHOCTb, ECTECTBEHHbIN OTOOP KaK OCHOBHAs [ABWXYLLAS CU-
na ssonounun. bnarogapsa Teopum Y. [dapBrHa B 6MONOMMIO LLIMPOKO NPOHUK UCTOPUYeE-
CKUIA MEeTOf, MOSyunsin paspeLleHre BaxXHble BUOMOrnyeckre npobnemsl — BUAoo6pa-
30BaHNA U OpraHMyeckon LenecoobpasHocTu. Teopus Y. [JapBuHa SBNSieTCA BCEOObEM-
NOLLEA Teoprein 3BOMIOLMM, TaK KaK OHa OOBACHAET HenpepbiBHbLIA NPOLEcc ycoBep-
LLIEHCTBOBAHUA OpraHm3auun, GakTsl NOpasvUTeIbHOro NPUCnocobieHns opraHn3mMoB K
YCNOBUAM CYLLECTBOBaHMUSA, UCKTHOUYNTENbHOE MHOroo6pasue opraHnyeckux opm. 3Ta

Teopus Nprobpena xapaktep 06Le6M0N0rMyecKoin KoHLENLNN.

Bonpochbl AN 3aKpenieHns matepuana.

1. [aiiTe XapaKTepuCTUKY Hay4YHbIX OTKPbITUIA, NOArOTOBUBLLMX MOYBY A/151 3BO-
NMOLUMOHHbIX 1eil B 61oornm.

2. Kakve rpynnbl akToB, nonyyeHHble BO BPEMSA KPYrOCBETHOrO MyTeLLIECTBUS,
ybeannun Y. [laperHa B peasibHOCTU U3MEHEHUSA BULOB B Npupoae?

3. KakoBo 3HauyeHue cenekummn B 060cHOBaHUKM Teopun Y. JapsuHa?

4, Kakue haktopbl aBontoummn sbigennn Y. dapsuH?

5 MpeactaeneHus Y. [JapeuHa 0 hopmMax, NpUYMHaX, XapakTepe W 3BOHOLMOH-
HOM 3HaYeHUN N3MEHYMBOCTH.

6. B kakoil 13 hopM M3MEHYMBOCTM, BblAeneHHOM Y. [apBuHbLIM, BeNMKa POsb
MPUPOAbLI OpraHn3Ma, a B Kakow 13 HUX — cpesbl?

7. YueHne Y. [apsnHa 06 MCKYCCTBEHHOM OTOOPE M €ro 3Ha4eHWn B CO3A4aHNN
HOBbIX COPTOB PacTeHWin U MOPOS XUBOTHbIX. Kakne (hopmbl MCKYCCTBEHHOIO
ot6opa Bblgensn Y. apsuH?

8. TpaktoBka Y. [lapBnHbiM 60pbObI 3a CyLLECTBOBaHWE, ee (POPMbI U pe3y/bTa-
Tbl.

9. Y. [apBu1H 0 NpUUYnHaX eCTECTBEHHOI0 0TH0pA.

10. Kak Y. JapBuH (hopMynvpyeT NpUHUMN OEACTBUS eCTECTBEHHOro 0T6opa?
MpuBeanTe CXemy AeNCTBUSI eCTECTBEHHOro oTbopa no Teopun Y. JapBuHa.
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11. Yem GeccosHaTeNbHbIA MCKYCCTBEHHbIA OTOOP OT/IMYAETCA OT €CTECTBEHHOIO
otbopa?

12. Toyemy TeMmmnbl UCKYCCTBEHHOr0 OTOOPa Bbille, YeM eCTECTBEHHOro? B uem
COCTOAT CXOACTBO M OT/INYMSA UCKYCCTBEHHOIO U eCTECTBEHHOr0 0TO60PA?

13.  Tepeuncnute o6CTOATENLCTBA, 61ArONPUATCTBYIOLLME UCKYCCTBEHHOMY W €C-
TeCTBEHHOMY 0T6OopY.

14.  Tepeuncnute OCHOBHble NMPOG/EMbI, peLleHHble Teopuein Y. JapeuHa. B yem
COCTOMT MaTepuan3m Teopuin?

15.  OcHoBHble paboTbl Y. [lapB1Ha Mo TeOpUK 3BOJTHOLMN.

NEKUWA 6 PASBBUTUE 3BO/TFOUMOHHOI O YHEHUA
B MOC/NTEAAPBNHOBCKNW MNMEPNOL (BTOPAA NMO/TOBUNHA XIX BEKA)

1 Pa3BuTKe 3BO/IOLMOHHOI MOPdONornmM, amepmnonorum, NaneoHTonornn, ap. Hayk.
2 KpnTtnyeckue BbICTYNIeHNS NPOTUB Teopumn Y. [apBuHa.

1 Pas3BuTMe 3BOJIIOLMOHHON MOpOsIorMn, 3MO6pPUOIOrnK, NasneoHTOoIo0rnun,
Ap.HayK. Bo BTopoi nonosuHe XIX B. nocne noseneHns teopun Y. JaperHa nponcxo-
OUT npeobpa3oBaHye BUONOrNYECKNX HayK, LUIMPOKOE NPOHWKHOBEHWE B GMONOTMIO0 UC-
TOPWYECKOro, 3BOJMIKOLMOHHOIO noaxopa. Teopus Y. [dapBuHa NpuBMEKIa BHUMaHWE
610M0roB K M3y4YeHWIO 3BOJTIOLMOHHONO NpoLecca, Havaiacb MHTEHCMBHAA pa3paboTka
o6Lebronornyeckmx npobnem. MonoxeHns, N3noXKeHHble Y. JapBMHOM, NOCYXWUN
MPOYHbIM (PYHZAMEHTOM NS [a/lbHENLIero pasBuTUs  MOPMOsIOrumM, aHaTOMUK, 3M-
6pvionorun, nNaseoHToNornK, usmonorum, euoreorpagpun, sakonoruu. LLnpokoe pac-
MPOCTpaHeHWe 3BOIOLMOHHBIX WAEA BbI3BASI0 NOSABMEHME: 3BOJIOLMOHHON MaIe0HTO-
NOrNW, 3BOMIOLMOHHOM MOPGONOrNN, 3BOSIKOLMOHHOW 3MOPUONOTUN, NCTOPUYECKOW
buoreorpadun n gp. PuoreHeTMYECKOe Hamnpas/ieHVe Ha OMNpefesieHHbIA Nepuos cra-
HOBWUTCS NaBHbIM B GO/IbLUMHCTBE OTpaciein 6uoornmn, a 3BONHOLUMOHHBIA MOAXOL —
OCHOBOW M MeTOZO/Orvel cneLmasbHbIX AUCUMNINMH. B npakTuky 61M0nornyeckmnx mc-
CMefloBaHWI MPOYHO BXOANUT NPeLIOXeHHbIA 3. 'eKKenem MeToj «TPOMHOro napanse-

Nn3ma» — ConocTtaBneHNEe AaHHbIX 3M6pVIO}'IOFVII/I, CpaBHVITeI'IbHOVI aHaToOMUKN " nasneo-
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HTONOrMN. AHannM3 KOHKPETHOro Matepuana CTan OCYLIECTBAATLCA C NO3ULMIA UCTOPU-
4eCcKOoro passnTus, Ha4yann NPoOBOANTLCA UCCNef0BaHMA MO YCTAHOBMEHUIO POACTBA Op-
raHM3MOB 1 BOCCTAHOB/IEHUIO UCTOPUM NMPOUCXOXAEHNSA BCEX OPraHM3MoB. DTO MO3BO-
NNNI0 B CPaBHUTENIbHO KOPOTKMIA CPOK MOMY4YUTb HOBYHO M OYEHb BaXKHYKO MHGopMa-
umto. Bropasd nonosuHa XIX B. — 370 Nepnof MHTEHCMBHOIO MOCTPOEHMUA (hUIOreHeTn-
YeCKUX ApeB 4719 BCeX KPYMHbIX FPYMN pacTUTENbHbIX N XXNBOTHLIX OpraHn3MoB. OCHO-
BY BCEil (PUNOreHeTUUYECKOW CPaBHUTE/IbHON aHATOMMU MO3BOHOYHbLIX YXUBOTHbIX Al
HeMeuKmnin yueHbld K. ereHbayp. OH pa3paboTan psg KpynHbIX ee pa3fenioB — Teoputo
MPOMCXOXAEHNS Yepena, MPOUCXOXAEHMS KOHEYHOCTEW, pa3BUTUS MO3BOHOYHMKA. B
CpaBHUTENIbHOW aHaTOMUKN 6eCMO3BOHOYHbIX XXUBOTHbIX Oblfla NpoJenaHa aHanornyHas
paboTta A. JlaHrom. T. 'eKc/v npoBes CpaBHEHWE NEPBUYHBIX 3aPOAbILLIEBbIX IMCTKOB C
OCHOBHbIMW C/IOAMW Tefa KULEYHOMOMOCTHbIX — 3KTOAEPMbl M 3HTOAEPMbI, a 3. lek-
Ke/lb MOCTPOU/ Ha 3TUX (PaKTaX TEOpuK racTpew, T.e. MPeAnosioXus, YTo NpeaKkoMm
BCEX MHOIOK/NETOUHBIX XXMBOTHbIX 6bIN0 CYLECTBO C ABYXC/IOMHbIM TEOM, MOA06HbLIM
3apoAbIleBoit ractTpyne. TeOPUIO MPOUCXOXAEHNS MHOMOK/IETOUHbLIX (TEOpUto NapeH-
Xumynbl) paspabotan .M. MeyHunKOB, rae NpvBes [0KasaTe/lbCTBa MPOMCXOXAEHNA
MHOTOK/IETOYHbIX OPraHM3mMoB OT OAHOKIETOYHbIX NyTem AUQQepeHLMPOBKM KONOHU-
a/bHbIX (hopM. Kak YacTb (prnoreHeTMYecKom Mophonornm passmsanacb 3mM6proorus.
OcHoBatefIiM1 3BOJIOLMOHHON cpaBHUTENIbHOW 3aMbpuonorum ctanm A.O. Kosases-
ckuin 1 .. MedHnkoB. [anbHenleld pa3paboTke Teopuy 3apOoAblLLeBbIX NMCTKOB
CMoCco6CTBOBa/IN K/lacCMyecKme paboTbl 3TUX YYeHbIX N0 3IMOPMOHAIbHOMY PasBUTUIO
Pa3/IMYHbIX HU3LWIMX BECrn03BOHOUYHbIX. BblN0 YCTAHOB/EHO CYLLECTBOBaHME Y HUX 00-
e ctagum — ractpynbl. OYeHb CXOAHOW Y 3TUX XKUBOTHbIX OKa3asiacb W cTagus 6na-
CTYy/bl, a B PAfe CNy4YyaeB MMeNocb NopasnTeslbHOe CXOACTBO OpraHoreHesa. 3To No3B0-
N0 CAenathb BbIBOA, YTO BCe TPYMMbl XXMBOTHOIO LLAPCTBA B NPUHLMME UMEKOT 00LLYHO
ocHoBy pa3sutna. .. MeuHunkos coBmecTHO ¢ A.O. KoBasieBCKMM BMepBble BbICKasa-
NN MbIC/Tb O TOMOJIOTW 3aPOAbILLEBBIX NIMCTKOB 6€CMO3BOHOUYHbLIX M MO3BOHOUHbIX XXW-

BOTHbIX. JTO Npuaaso Teopuun 3apofblLLEBbIX SIMCTKOB HOBOE q)I/U'IOFeHeTI/ILIECKOG CO-
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[epXXaHne N CyLLeCTBEHHO WU3MEHW/IO ee MO CPaBHEHWUIO C TOMOrpaguyeckor Teopueit
3apofblLlleBbIX JIMCTKOB, MNpefanoxeHHOW paHee X. [MaHgepom, K. Bapom wu fgp.
N.W. MeUHVKOB, OnuMpasch Ha 3BONIOLMOHHYHO TEOPUIO, UCMONb3YA CPaBHUTENbHbIA Y
NCTOPUYECKMIA METOABI, pa3paboTan Teoputo daroumTosa. OH Nokasan, YTo BHYTPUKIIe-
TOYHOE NULLEBaPEHNEe Y NPOCTENLLMX — 3TO 0ObIYHOE, eLLe He BbIMOHAOLLEe 3aLLNTHbIX
(YHKUMA nuLLeBapeHne, C YCNOXHEHWEM OpraHusaumMm (arouuto3 CTaHOBMTCA He
TOMBbKO (DYHKLMEN NMUTaHWSA, HO U 3aLLMTHOR, a Y MO3BOHOYHbIX XXMBOTHbLIX — 3TO YXKe
TO/bKO 3aLLMTHOE npucnocobneHne. JIMYMHOUHOMY Pa3BUTUIO PaKoobpasHbIX OblIn No-
cBALLeHbl uccnepoBaHusa d. Mionnepa. OHW NPUBENN K YCTaHOBIEHUIO TEOPUWN pPeKani-
Tynaumn. 3. eKKefb co3fan nepeoe (PUIOreHeTUYeCKoe APeBO XXMBOTHOro mupa. d.
Mtonnep n 3. Nekkenb NOAHANN BONPOC O COOTHOLLEHUWN OHTO- U (hunoreHesa. Ha oc-
HOBEe Teopun 3BOJIOLMM Havanacb MHTEHCMBHaA pa3paboTka MaleoHTONOrnn. 3Hauu-
TeNbHbI BKNag B ee pas3suTue BHecsim O. Mapw n B.O. KosaneBckunit. OHU BnepBble
BOCCTaHOBW/IN re0N0rMYECKY0 UCTOPUIO COBPEMEHHOIO XXVUBOTHOIO — sloLlaaun, psag no-
CTENEeHHbIX M3MEHeHWIN NPeKOB KOTOPO ABSETCA A0 CUX MOP OAHOWN U3 MpeKpacHew-
LUMX UAMCTpauuii aonouun. Pabotel B.O. KoBaneBCKOro Takxxe no3Boanamn ycTaHo-
BUTb HEKOTOpble 3aKOHOMEPHOCTM 3BOMOUMKN KOMbITHLIX. peacTaBneHns B.O. Kosa-
NEBCKOro O CYLLECTBOBaHWUM afanTUBHOIO M MHAJaNTUBHOMO HanpaB/ieHWn B 3BONHOLUN
MMenu 60/bLIOe 3HAYeHVEe M BOLWWIM B HayKy Mof Ha3saHueM «3akoHa B.O. Koanes-
ckoro». bnarogapsi pabotam K.A. Tumnpssesa nog BANAHUEM 3BOSHOLMNOHHOWN TEOPUM
pasBmBasiacb (PM3nonorna pacteHmin. OH BrepBble AOKa3al, YTO (POTOCMHTETUYECKME
peakuun NOAUYNHAKOTCA 3aKOHY COXPaHEeHNs HEPTUN. Y CBOEHUE yriepoja pacTeHUaMu,
nornoweHve ceeta K.A. TuMnpsases paccmaTpusas Kak npucnocobneHns, BO3HUKLLINE B
Xofe LAUTENIbHOW 3BOMOUMM MPU MOCTOSAHHOM B3aMMOLENCTBMM PACTEHWUA C OKpY-
XaroLwe HeX1BoM NpUpoaon. PesynbTaTamMy CBOMX MCCeA0BaHWUA OH MOKas3an CBA3b
OpraHn4eckoro mupa ¢ HeopraHNM4YeckMM, YTo ObINI0 BXKHO A/1F NOLKPENIEHUS 3BOJIHO-
LMOHHOM Teopun. K.A. TUMMPA3EB BbISBU TaKXKe NPUHLUMMAIbHOE XUMUYECKOE U (K-

3M0/M0MMYECKOE CPOACTBO B CTPOEHWUM XNOPOGMANa PacTeHUd 1 remMorno6rHa Kposw
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XXWMBOTHbIX. 3TO 6bIN0 NEPBLIM (PU3NOMOTMYECKMM [0Ka3aTe/IbCTBOM eAMHCTBA Npouc-
XOXAEHUSA PacTeHUIn N XXMBOTHbIX. Mo BO3LENCTBMEM 3BOJIIOLMOHHOM Teopumn nocTe-
MEHHO Pa3BMBAETCA M 3BOJIIOLMOHHAA (M3NONOTUSA XXUBOTHbLIX, OCHOBATENeM KOTOPOW
asnsetca .M. CeyeHOB. YuuTbiBas NpMpoay OpraHu3MOoB U UX CBA3b C OKPY>KaKoLLEN
Cpefo, OH packpblBaeT OCO6EHHOCTU Pa3BUTUA NCUXNYECKUX MPOLECCOB B OHTOreHe3e
4esioBeKa 1 B 3BOJTHOLMM XXMBOTHOIO Mupa B LiesloM. OCO6eHHOCTLHO MCUXMNYECKOW fest-
TEe/IbHOCTM YesioBeKa U XMBOTHbIX, MO €ro MHEHUIO, ABMAKOTCA NPUCNOCO6IeHNS, BO3-
HUKLIVE B XOf4e 3BONOUMK. B paccmatprBaeMblii MEPUOL 3a/10KeHbI OCHOBbI (PUTOLE-
HOMIOTMN N Hayaa pasBMBATLCA re0b0TaHMKa. ITW HayKu OblIN CBA3AHbI C MMEeHamu
A.H. beketoBa, B.B. [doky4yaeBa 1 ap. V3yyeHne 3aKOHOMepPHOCTeN (POPMMPOBaHUSA
PacTUTE/IbHbIX COOOLLECTB CTa/I0 BO3MOXKHbIM 6/1arogaps yyYeTy UX 3BONHOLMOHHbBIX
Npeo6pa3oBaHUiA.

Tak, Ha OCHOBaHMM aHa/IM3a Xo4a (UI0reHeTUYECKOrO PasBUTUA OTAEMbHbIX Py
BCKPbIBAKOTCA BaXHbIE NMPUHLUMNbLI Y (POPMUPYIOTCA OCHOBHbIE YePTbl 3BOHOLUN TPYM.
Bce HOBble fABNEHUA 1 (haKTbl B 61OIOMMI ONUCHIBAKOTCA C NO3ULMIA fJapBUHU3Ma. B ero
pasBUTUN 6O/bLLIOE 3HaYeHMEe nMenn paboTbl: 3. Mekkend, ®. Mionnepa, K. NereHbaypa
B lepmaHuun; T. lekcnn, A. Yonneca, K. I'ykepa B AHrnuu; WN.N. Me4yHnKOBa,
A.O. n B.O. Kosanesckux, .M. CeueHoBa, K.A. Tumupsasesa, A.H. bekeToBa,
B.B. [lokyyaeBa B Poccun; A. ['pes B AMepuKe 1 ap.

2 Kputuyeckue BbICTYN/IEHUA NPOTUB Teopun Y. lapBmuHa. HecmMoTpsa Ha npu-
3HaHWe y4yeHus Y. JapsuHa 60/1bLUINHCTBOM OMOMOrOB, MHOIME BedyLUMe Y4YeHble
nneo He npusHann  (P. OyaH, K. Bap), 6o npuHnumanu yyeHne 06 3BoNIOUUK MyTeM
eCTeCTBEHHOro 0T60opa C OroBOpKaMW WU BbIABUTA/IM  CEPbE3HbIE  BO3PaXKEHMS
(. Araccuu, A. Kennukep, K. Herenn n gp.). 3ToMy B HEMaoil CTeneHn cnocobeTBo-
Ba/10 TO, YTO B3rNAAbl Y. [lapBuHa Ha BCEMOryLLlecTBO 0T60pa U 0CO6EHHOCTU
BO3HWKHOBEHUSA HOBbIX BWOB BCTPETUINCH C PALOM TPYAHOCTER (Hanpumep, B NpUpo-
[ie pefKo HaxoA4W/WUCb MepexofHble (OpPMbl, MPUCYTCTBME KOTOPbLIX MOCTY/MPOBA

Y. [apBuH). Bbiny BO3paXKeHUs MPOTMB AAPBUHOBCKOW TPaKTOBKM MPOMCXOXAEHUS
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C/IOXHbIX OPraHoB MyTeM MOCTENEHHbIX U3MEHEHWIN. BO3HMKHOBEHME OpraHoB O4YeHb
C/IOXXHOTO CTPOEHUS U CNOXHbLIX ()OPM MOBeAeHMs, Ha MepPBbIA B3rnsg, 6b10 TPYAHO
00bACHUTL MOCPEACTBOM aKKyMynAUMU MeNKMX M3MeHeHMin. Y. [apBMH OfHaKO Ha
NpuMepe NPOUCXOXAEHUS rnasa ACHO NoKasasl, YTO MPOLECC 3BOMOLMN BKIOYAET Psf,
nocnefoBaTe/lbHbIX 3TarnoB, KOTOPble XapaKTepu3ytoTCcA BO3HWKHOBEHMEM HOBbLIX Ka-
4eCTB B pe3y/ibTaTe HemnpepbIBHbIX 1 MOCTENEHHbIX N3MEHEHWIA. HelocTaTOYHbIM Ka3as-
ca NpuHUMN oTbopa 1 AN 06bACHEHWUA NepPBbIX CTaAUA PasBUTUSA MOME3HbIX YK/TOHe-
HUI. P YYeHbIX, KpUTUKYS Y. JapBurHa, YTBEPXKAaun, UTO Teopus eCTeCTBEHHO-
ro otéopa He 0OBLACHAET HayasIbHbIX CTaAWA BOSHUKHOBEHUSI HOBbLIX OPraHoB, MOCKO/1b-
Ky MX 3a4aTKMU He MOryT HecTu B cebe byayuine yHKUUN, TO €CTb OHW GECNO/E3HbI N
MO3TOMY He NonajaroT Nnoj AasnieHune otoopa. Hanpumep, k. MaiiBapTy 6b1/10 He no-
HATHO, KaK Mnof [elNCTBMEM eCTECTBEHHOro oTbopa 06pa3oBa/lUCb MIEYHbIE XKeNesbl Y
MnekonuTatowpmx. Y. [apBuH No aToMy NoBoAy nucan: «PasBuTre MNEYHbIX Xene3 He
MMENo Obl 3HaYeHUs1 U He nonano 6bl Noj BAMSHUE 0TO0Pa, eciv 6bl HOBOPOXKAEHHbIE
He MOI/IM B TO XKe camoe BPEMSI MO/b30BaTbCS UX BblAENIEHUAMMU». DTUM MPUMEPOM
NoAYepKMBAETCS MOMOXEHME, COrNMacHO KOTOPOMY He3HauuTe/lbHble UHAMBMAYa/bHbIE
M3MEHEHUS NPW OnpeaeneHHON XXU3HEHHOW CUTYyaummn, obecrieynBas ycnex B 60pboe 3a
CYLLECTBOBaHMe, UMetOT 60NbLUIOE 3HaYeHNe. HekoTopbiM coBpemMeHHMKaM Y. [apBuHa
Ka3asioCb HEBEPOSATHLIM C/lyyaliHOe COBMafgHMe MHOMMX UHAMBMAYAbHBIX M3MEHEHWIA
OpraHu3mMoB € TpeboBaHMSAMKN cpefbl. ITO ObIN0 [AO0BO/ILHO BECKOE BO3PaXKEHNE NPOTUB
Teopun ecTecTBeHHOro oTbopa. OaHako B Teopun Y. [apBuHa peyb UAET He O C/yyai-
HbIX COBMaAeHMsAX 61aronpuATHbLIX eAMHUYHbLIX U3MEHEHWUIA OpPraHU3MoB, a O 3aKOHO-
MEPHOM WX COOTBETCTBUW YCNOBUSM Cpefibl, KOTOPOe AOCTUraeTcst AeCTBMEM ECTecT-
BEHHOro oTbopa.

Bckope nocne Bbixoga «IMponcxoxaeHnst BUAO0B...» ®. [DKEHKUHC BbIABUHYN Cepb-
e3HOe BO3paXkeHue NpoTMB npegnaraemoin Y. JapBMHOM BO3MOXKHOCTM [AeNCTBUS 0T6O-
pa Kak 3BOJIOLMOHHOr0 hakTopa B NpMpoAe. XoA ero paccy>AeHuin 6bin cneayroLmm.

BosHuKLLee cnyqa|7|Hoe HacneacTBeHHOE M3MEHEHWME, KOTOPOE AO0J/HKHO ObITb nopaep-
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XaHO 0TOOpPOM, BCerja eiMHNYHO. BepoaTHOCTL BCTpeun [ABYX 0CO6eN € 0MHAKOBbIMM
HacneACTBEHHbIMU U3MEHEHUSMWN U OCTaB/IEHWEM MMMW MOTOMCTBA YpPe3BblYaiiHO Mana.
[Mo3TOMy ecnun O4MH U3 poauTeneld NMeeT Npu3HaK A, TO Y ero feTell KONMYECTBEHHOE
BblpaXKeHNe npusHaka byget A/2, y BHykoB — A/4, y npaBHYKoB — A/8 1 T.4., T.e. Npo-
N30NAET «pPacTBOPEHVE MPU3HaKa B CKPeLnBaHUM». ITO BO3PAXKEHNE MOMY4YMI0 HA3Ba-
HUe «KowMap [)KeHKMHCa», BBUAY TPYAHOCTU ero 06bsACHEHWSA B HaYa/lbHOM Mepuoje.
[na onpoBep>keHns BO3pakeHus [KeHKUHCca HeobXxoAMMO Obln0 3HAHWe FeHeTUKM, a
reHeTMKa Kak Hayka BO3HMKNa nvwb B 1900 r., B rof nNepeoTKpbITUA 3aKOHOB
. MeHgens. B 10 e Bpems, Torga 6b1ivM M3BECTHbI MHOTQUYUC/IEHHbIE (DAKTLI, CBUJE-
Te/Ib,CTBOBaBLLVE NMPOTUB «PAaCTBOPEHMUA MPU3HAKa B CKpeLMBaHUN». Hanpumep, xapak-
TepHas ropbuHKa Ha HOCY Y NMpefcTaBuUTesNiel KOpPoseBCKOro goma bByp60oHOB coxpaHu-
Nlacb AaXkKe Yy BOCbMOro Mo cyeTy nokoneHusa. Mo pacyetam ®. [KeHKMHCA MPU3HAK
[O/DKeH OblN YMeHbLUMTLCA B 128 pa3. YeTbipHaguaThlil N0 CHETY MOKOMEHWIA repuor
LLIptoc6epu nmen, Kak 1 0CHOBOMNOMOXHMK poga (500 net Hasaf), CpocLUnecs nepsble U
BTOpble (PanaHrv Ha nasbLax pyk. Ho 3aTu ¢akTbl OCTaBa/ICb BHE BHUMaHWUA UCCMELO-
BaTeNe-3BO/OLMOHNCTOB.

IHOrja KpUTnyeckue BbICTYM/IEHNA B OTHOLLEeHUN Teopun Y. [lapBrHa Kacanuch ero
MepeoLeHKN 3HaYeHUs NepeHacesieHns N HeJoOLEHKM BaXXHOCTN KaYeCTBEHHbIX NpPeoo-
pa3oBaHMil. OfHaKO TPaKTOBKa [JaHHbIX MOJIOXEHWIN COBEPLLEHHO He 3aTparmBana CyLy-
HOCTW ero TeopuMn.

CylLuecTBOBa U ApYro PPOHT uccnefoBaHWi, NMPSAMO UM KOCBEHHO MPOTUBOMNOC-
TaBNsieMbliA fapBUHU3MY. KpuTuKa [JapBMHM3Ma OCOGEHHO ycunmnacb B Nepuoj BO3-
HVKHOBEHNA reHeTUKN. B 310 Bpemsa (KoHew, X1IX - Hayano XX BB.) He TO/MbKO B 610/10-
rMn, HO U B APYrnx 06/1acTAX eCTecTBO3HaHWA, Hamafky Ha MaTepuaIuCTUYecKue
B3rnagbl yeununucs. Cyab0obl 3BOMOLNOHHOTO YYEHUS U TEOPUM ECTECTBEHHOIO 0THOPA
pas3oLInNCh. SBOMOLNOHHOE YUYEHWE PacrpoCTPaHANOCH LUMPE U LLKMpe, a Teopus ecTe-
CTBEHHOro 0T60pa — LIEHTPa/IbHOE 3BEHO BCEWN 3BOOLMOHHOM TeopuUn — cTasia Nnoasep-

ratbcsl 60/1ee KeCTKOW KpUTUKE. MpuUmMH 3TOMY ObIN0 HECKO/LKO, HO OCHOBHAs 3aK/It0-
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4aeTCq B OTCYTCTBUM [JOCTAaTOYHO CTPOrMX Hay4yHbIX NPEeACTaB/IEHUA O [BYX BaXKHEW-
LUINX ABMEHUAX XKN3HW U 0OLLMX XapaKTEPUCTUK XMBOTO Ha 3emsie — Hac/eCTBEHHOCTH
1 U3MEHUYNBOCTW.

BbicTynas NpoTMB OCHOBHbIX MOMIOXeHWUA Teopumn Y. [dapBuHa, reHeTUKM 3TOro ne-
puoga onupasnck Ha cnefyrowme nNpuHUMNGL. Bo-nepsbiX, MO UX MHEHUIO, B TEOPUU
MMeeTca eLle cnaboe sKcrnepnmeHTasibHoe 060CHOBaHMe. OHM YTBePXAaIn, YTO NPUYK-
Hbl 3BO/IIOLMM HEO6XOAMMO M3yyaTb BHE BCAKOW CBA3W C TEOPETUYECKUMU CY>KAEHWUS-
MU, OfMH 13 Hanbosnee APKMX BbipasuTeseld Takoro B3rnsga — Y. batcoH nucan, yto
«Mbl He Hy>aaeMcsa 60o/ee B 00LLMX MAedxX 06 3BONOLMM». BO-BTOPbIX, HacneACTBEHHas
M3MEHUYMBOCTbL pacCMaTpuBaiacb B Ka4eCTBe r1aBHOro MU HemocpeACcTBEHHOro haktopa
3BONOLMN, a OTOOPY OTBOAM/IACL BTOPOCTENEHHAA PO/ib OPAKOBLUMKA HEeyaAauHbIX MYy-
TaHTHbIX U TMBpUAHbIX opM. I". ge Ppusom (1889) Gbiia BbIABUHYTA TMNOTE3A 3BOSIHO-
LLMK, COr/TaCHO KOTOPOI HOBbIE BW/bl BO3HMKAKOT Cpa3y, CKayKoobpasHo, NocpeACcTBOM
MOABMEHNS OTAE/bHbIX KPYMHbIX U3MEHEHWA HacneACTBEHHOCTU (MyTauuii) 6e3 Beay-
LLIero yyactusa ectecTBeHHoro otéopa. B pabotax B. MoraHHceHa (1903) 6blna nokasa-
Ha He3a((heKTMBHOCTb 0TOOPA B YMCTBIX IMHUAX (B NOTOMCTBE OZLHOM CamoOn/040TBO-
pALoLLEeNCca 0co6K, TOMO3UTOTHOM NO 60/bLUNMHCTBY NPU3HAKOB). V1 XOTS TakMX romo3su-
FOTHbIX TPy 0co6el B NpMPOAe He BCTPeYaeTcs, Bepy B MOryLLecTBO 0T6opa 3TU 3KC-
MePUMEHTbI NOAPbIBA/IN.

B o6wem, NPUUNMHON KPUTUYECKMX BbICTYMIEHUA MPOTUB TEOPUU ECTECTBEHHOIO

oT60pa Y. [apBrHa 6bI0 TO, UTO e «He XBaTasi0» FeHETUYECKOIN OCHOBbI.

Bonpochbl Ans 3aKpensieHns matepuana.

1. UTto fano WrpoKoe NPOHMKHOBEHWE B BUONOTUI0 MCTOPUYECKOr0 MeToda?

2. Kakue Hanpas/neHus B 610M0rMN MOMYYMIN pa3BUTUE MOC/E NOSAB/IEHUA TEO-
pvn Y.[apBurHa.

3. CpaBHUTENLHO-3MOPUOIOrMYeckme uccnefosaHms 3. [eKkens, 060CHOBaHWE
M GMOreHETNYECKOrO 3aKOHA.

44



4. 3HayeHWe GMOreHeTMYeCKOro 3aKoHa B pa3paboTKe MeTofa TPOMHOro na-
pasinennsma.

5. TpuMeHeHne 3BONIOLMOHHOIO NpuHUMna B pabotax B.O. KoBasieBCKoro, 3Ha-
YyeHune ero paobor.

6. CpaBHUTe/IbHO-aMbpuonornyeckme wuccnegosaHna A.O. KosaneBckoro u
N.N. MeuHnKOBa, NX 3Ha4eHwue.

7. TpyMeHeHVe 3BOMKOLMOHHOIO npuHuuna B pabotax W.M. CeuyeHoBa w

K.A. Tumnpsasesa.

C Yem CBfA3aHO NOSABNEHME aHTUAAPBUHUCTCKUX TEYEHWNIA B B1OIOTUN?

9. Pa3HOBMAHOCTW aHTUAAPBUHM3MA B KOHLEe 19-ro n Hayane 20-ro rofos.

©

NEKUMSA 7 OCHOBHbBIE MOCTY/IATbI CUHTETUYECKOW TEOPUW
3BOSIOLNN

1 OCHOBHbIe 3Tanbl Pa3BMTNA 3BOOLMOHHON TEOPUM — AapBUHU3MA.

2 ®opmmpoBaHMe N OCHOBHbIE MOCTY/MaTbl CUHTETUYECKOW TEOPUN 3BOJTHOLMMN,

1 OCHOBHbIe 3Tarbl pa3BUTUA 3BOIIOLMOHHOM TEOPUN — AapBUHU3MA. B pa3su-
TN 3BONKOLMOHHOW TEOPUM BbIAENSIOT NSATb OCHOBHbIX 3Tanos. lMepBblin aTan — 1859-
1900 rr. yBeH4YasICa KPYLLUEHWEM KOHUENUMU MOoCTOAHCTBA BNAOB (CM. nekumn 3 n 13).
KpeaunoHnsm notepsn 3HayeHre AOMUHUPYIOLErO B 61MONOrMmn MMpOBO33peHns. BTo-
poi atan — 1901- Hayano 20-X roAos - CBsi3aH C NEepexolom B KoHLe XIX B. OT onuca-
Te/IbHOr0 U CPaBHUTENIbHOTO METOLOB W3Y4YeHUs 3BOMIOLUKN, BO-MePBbIX, K 3KCMepu-
MEHTa/IbHbIM WCCNefoBaHNAM 0TO0pa Kak MPUYMHbI BO3HWKHOBEHWUA W COXpPaHeHus
afantauui 1, BO-BTOPbIX, K N3YYEHWNIO B MPUPOLHbIX YCNOBUSAX €CTECTBEHHOIo 0T6opa
KaK Mpu4nHbl 06pa3oBaHNA pa3HOBUAHOCTEN N BUAOB. Ha (hakTUYeckmx faHHbIX Oblna
[laHa XapakTepucTMKa HacneACTBEHHOW M3MEHUMBOCTM. BMecTe C Tem, B 3TOT Mepuoj
HabntoaaeTcs pe3koe 060CTPeHNe 60pbObl MEXAY AaPBUHU3MOM U APYTMMW Hanpae/ie-
HUAMU, NPOAO/MKABLLENCS [0 cepeanHbl 20-X rogos XX B. 'naBHas NpuymMHa 3TOro Co-
CTOUT B CnefytoLlemM. B Hayane cTaHOBNEHUA TEHETUKM ee MOMOXKEHUS BbIN UCMOb30-

BaHbl [115 CO3AaHNS HOBbIX KOHLeNUuiA aBosntoLmn. Cam no cebe 3ToT akT Obln 3HaMe-
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HaTeneH. OH CBUAETENbCTBOBA/I O TECHOW CBS3M FEHETUKM C Teopuein 3BOMOLMKU, HO
Bpemsa MX 0b6beanHeHUs Oblno Brepen. TpeTuid atan B pasBUTMU TEOPUM 3BOJHOLMU
NpuxoamTCa Ha KoHel, 20-x — Hayano 30-X rofos, Korga uaet (opMMpoBaHMe CUHTETU-
4eCcKoW Teopum 3BOJIIOLMN. YeTBepTblin 3Tan BKIHOYaeT nepmog ¢ KoHua 30-X Ao Havana
50-x rofos. MATbIA 3Tan HaunHaeTca B 50-x 1 npogosmkaetcs ao 80-x Ir.

2 PopMMpoBaHME N OCHOBHbIE MOCTYNaTbl CUHTETUYECKOWN TEOPUM 3BOJTIOLUN.
CuHTeTUYecKaa Teopus apostoummn (CTI) npedcTaBnseTr co60M CUHTE3, 00beanHEHWE
JapBuHM3Ma (Teopust Y. [lapBrHa 1 ero CTOPOHHUKOB) C FeHETUKON, 3KOOTnei, Jpyru-
MU Haykamu. [MyTb K CUHTE3Y Obl1 He NPOCTbIM. [epBbIM LIArOM Ha 3TOM MYTU MOXKET
CUMTaTbLCA BCKPbITVE 3aKOHOMEPHOCTEN pacrnpefe/ieHNs XpOMOCOM NMpU KNeTOYHOM fe-
neHmn. OCHOBbIBasACb Ha 3aTMX (hakTax, A. BelicMaH BblABUraeT NPUHLMN HEBO3MOXKHO-
CTW Nnepegayun no HacneAcTBY 6naronprobpeTeHHbIX NpU3HakoBs. Ha pybexe XIX-
XX BB. npogeccop Mockosckoro yHusepcuteta A.A. Koniv noctasui BONpoc 0 mMosie-
KyNSipHOM MexaHu13Me nepegayun npu3HakoB Mo Hacneactsy. B 1927 rogy pycckuii yye-
Hbii H.K. KonbLoB caenan npeanosioXXeHe 0 HaIMUUWN «HaCNeCTBEHHbIX MOJIEKY/»,
OTKPbITBIX MHOIO /1IET CNYCTA, U 0 MAaTPUYHOWN PEnpoayKLMN XPOMOCOM. pn CuHTe3e
[APBUHN3MA M TEHETUKM MONOXUTENbHYIO PO/ib Chirpana MyTalMOHHaa runoTesa 3BO-
noumn . ge ®pusa, YCKOPMB HaKOM/EHUe TOYHBIX AaHHbIX MO HacneACTBEHHOW W3-
MEHYMBOCTU B XXMBOW npupoge. Ho cnesyeT nogyepkHyTb, uto . ge ®pu3 otpuyan
TBOPYECKYIO pO/ib 0TOOPA, MPUHMMAN TPAKTOBKY BMAa KakK FeHETUYECKMN Jajee He pas-
NOXMMOW eIMHULLbI, OT/INYAIOLLENCA OT APYroin Nofo6HOM eAVHULbI LWL MO OAHOMY
HacneACTBeHHOMY Mpu3Haky. Tak, HU3KOPOC/ble N BbICOKOPOC/blIe MYTaHTbl 3HOTEPSI
[". ne dpu3 cuntan BNOIHe CaMOCTOATE/IbHMM BUAaMU. BosbLUuoe 3HaYeHne B (hopMmnpo-
BaHUN CTD MMena OKOHYaTe/lbHO odopmMuBLUascA, 6narogaps pa6otam T. MopraHa,
A. CtepTeBaHTa 1 Ap., XpOMOCOMHas Teopusi HacNeACTBEHHOCTU. B NOTOKe reHetnye-
CKMX nccnefoBaHuin opMupyeTcs «npuHLmn Xapau-BaiHbepra», cornacHO KOTopomy
MNPy OTCYTCTBMWN BHELUHWUX AABNEHWIA YaCTOTbl FEeHOB B NOMYAAUUU JO/MKHbI 6bITh MO-

CTOSHHbIMKU. B 1920 r. H.W. BaBuios cthopMynmpoBas 3aKOH roMOIOrMYECKUX PALOB B
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HacneACTBEHHON N3MEHUMBOCTU. OH 0OBACHSN 3TO ABMIEHNE TEM, UTO B FeHOTUMNE OAHO-
ro 13 4neHoB 6/IM3KNX BUAOB 3aKOAMPOBaHA BO3MOXHOCTb 06pa3oBaHna TOro UM NHO-
ro npusHaka. MoaTomy C BbICOKOI CTeMeHbIO BEPOATHOCT MOXHO npeanosaratb Haxo-
XOeHne noJobHOro npusHaka u 'y Apyrux BMAOB AaHHOW rpynnbl. B cOOTBETCTBUM C
yKa3aHHbIM 3aKOHOM «4eM Gnmke MeXay co60i Buabl U pofbl, TeM 60/bLLe CXOACTBA B
M3MEHUYMBOCTU X MPU3HAKOB». 3aKOoH H./1. BaBnnosa nveet 06Llebnonornyeckoe 3Ha-
YyeHune, OH 06/1eryaeT MOUCKM HYXXHbIX A5 CeNEKUMN MYTaHTHBIX PacTeHUI U XXMUBOT-
HbiX. B 1926 rogy C.C. UeTBepnkoB Hanuncan paboTty «O HEKOTOPbIX MOMEHTAaX 3BOJIO-
LIMOHHOrO npouecca C TOYKM 3PEHMsI COBPEMEHHOW FEHETUKW». Ee npupaBHMBAIOT MO
3HaummocTu K Tpyaam . MeHpaens. Bbixog B CBeT paboThbl, M0 CYTW, fan Havyano CUHTe-
TUYECKON Teopuun 3BOMOLMN (XOTS Ha3BaHMe 3To nosiBuaock nosxe). C.C. Yeteepu-
KOB Ha OCHOBe 00/1bLLIOr0 (haKTUUYeCKOro Matepuana AenaeT cnefyoLine 0606LeHns: 1)
B NPMPOAe MYyTaUMOHHbIA NPOLECC NPOUCXOAUT TakXKe, Kak B N1abopaTopHbIX OMbITax,
4TO MO3BONAET JaHHble MOCNeAHMNX MEePEHOCUTb Ha NPUPOAHbIE CUTYaUUN; 2) BO3HUK-
HOBEHME HOBbIX MyTaUMiA MPOUCXOANT HEMPbLIPLIBHO Y BCEX XXMBbLIX OPraHnM3MoB, HO
60/IbLLUIMHCTBO M3 HNX 0Ka3blBAETCH PELLeCCMBHbBIMM MO OTHOLLEHWNIO K ANKOMY BULY; YEM
[ONbLLE CYLEeCTBYeT NoNynsums, Tem 60/bLUe B HE HaKanIMBaeTCA CKPbITbIX MyTaLNiA;
3) npeobnagaHve NaHMMKCUM Yy 6ONbLUMHCTBA MPUPOAHBLIX NONYNsUMin obecneynsaeTt
NposiBNeHne 3akoHa Xapav—BanH6epra, B NPOTUBOMNONOXKHOCTb 3TOMY OrpaHUYeHune
NaHMWKCUK, pacnag evHOM NONynsuumn HapyLLaeT CKpeLmMBaHue MeXay eé rpynnamu,
M30N9Tbl NPUOGPETaOT UHOWN reHOOHA, YTO UMEET 3HaUeHue 415 3BONHOLMNOHHbIX Npe-
o6pasoBaHuit. Mo gaHHbIM C.C.YeTBepmnKOBa YNCIEHHOCTb MONY/SLUMIA MEHSIETCS, YacTo
NyNbCUPYET C CE30HHOM, ro0BOM M MHOrONETHEN NepuoAMKoin. Takne KonebaHus —
“BOMHbI YXM3HM 7 TaKXe MMEKT 3HavyeHue ana 3sonounn. MNpm 3Tom, BaXXHO TO, 4TO
oyepeaHas BO/IHA HAYMHAETCS C HEGO/bLIOW NONYNALUUN C CUNbHO CMELLEHHBIM PaBHO-
BECMEM TEeHOB, HapyLUEHMEM YacTOTbl UX BCTPeYaeMOCTW. B HOBOW nmonynsumm ocobu
He MOryT ObITb XPaHUTENSAMW BCEX FEHOB POAUTENLCKON nonynaumn. Peakme paHbLue

reHbl MOTyT CNnydaiHO BO3pacTu B uumc/e, 6/1arofops pasMHOXEHUIO UX obnafaTenei.

47



MosTomy HoBas nonynauusi 6yaeT UMeTb MHOW MYTaUMOHHbLIA ()OH[, YeM poauTe/b-
cKas, 1 3Booums ee noinget no gpyromy. C.C YeTBepnKOB OTMEYAET, YTO BAXKHENLLIUM
(haKTOPOM 3BONIOLMM ABMISETCA ECTECTBEHHBIA 0TOOP. Bee gpyrue (hakTtopbl N3MEHSAOT
YMCNIEHHOCTb FeHOB B NONY/ALMM C/Ty4ainiHO, HeHanpas/eHHO. TO/IbKO 0TO6OP — npoLecc
Hanpas/IeHHbIN. VIMEHHO OH OCYLLECTBNSET 06pPaTHYIO CBA3b MEXAY YCM0BUAMU 06UTa-
HUS U TeHooHAoM nonynaumii. CnefyeT OTMETUTb BaXXKHOCTb 0606LEeHNIA, CAenaHHbIX
C.C. YeTBepnKOBbIM, W NpPeXae BCEr0 ero BbiBOA O HACbILLEHHOCTM MPUPOAHLIX Mony-
NAUMIA pasHbIMU MyTaumsmn. B xofe «nepepaboTKu» MyTauuii nof AencTBueM ecTecT-
BEHHOro 0T60pa OCYLLECTBIAETCA NPOLECC 3BO/HOLMN.

B cBA3M C pa3BUTMEM FeHeTUKKN, 3KONOrun, apyrnx Hayk, B 30-x — 40-x r.r. npowuc-
XOAUT HaKOM/eHe HOBbIX BUOMIOTMYECKUX [AaHHbIX, CMOCOBCTBOBABLUMX YKPEMN/IEHUIO
fapsuHu3ma. K 30-m rogam pabotaMu aHrIMCKMX y4ueHblx P. ®duiepa, k. XongeinHa,
C. PaitTa 6blna co3fjaHa MaTemMaTU4yeckas Teopus 3BOJIHOLUK, NO3BONAKOLWAA popmMau-
30BaHHO ONUCbIBaTb U3MEHEHWSA FTEHETUYECKON CTPYKTYpPbI Nonynsuuid. bnarogaps usy-
YEHMIO reHeTMYECKOro cocTasa Monynaumnin yaaeTcs BCKPbITb OCHOBHbIE 3aKOHOMEPHO-
CTW Haya/lbHbIX 3TanoB 3BOMOLUMKU. B KayecTBe cybcTpaTa M 3/1eMeHTapHON eAuvHULbI
3BO/IIOLUMKM CTa/IM paccmaTpmBaTtb nonynauuio. MiccnegosaHusa, nposefeHHble P.A. ®u-
wepom, H.M. Ay6uHnHbim n A.4. PomawoBsbim, C. PailTom 1 agp., NoKasaau, 4To B 3BO-
NOLUMKN 6O/bLUYIO POJb UrPaeT U3MEHeHWe YacTOTbl BCTPeYaeMoCTH ansieniein bnarogaps
KonebaHMsAM YUCNEHHOCTN MONYNALMIA, yTpaTbl FreHOB, TO eCTb bGnarofaps «reHeTUKo-
aBTOMaTUYeCKMM npoueccam» Uan «apeidy reHos». eHeTUYecKne UccnefoBaHns no-
3BOJIUNIN NPOaHaIM3NPOBaTb OCHOBHbIE MOMEHTbI MPOTEKaHNA 3BOIFOLVMOHHOIO npotiec-
ca OT NosABNEeHNsA HOBOTO NpU3HakKa B NonynsauMu [0 BO3HUKHOBEHMSA HOBOIO BMAa. Tou-
Hble MOAX0/Abl MOMOI/IA BbIACHUTL POJib OTAE/IbHbLIX 3BOJOLMOHHBLIX (PaKTOpPOB, cgop-
MyNMpoBaThb MpefcTaBneHns 06 afeMeHTapHOW 3BOMOLMOHHOW eanHuue (nonynaums),
3NeMeHTapHOM 3BOJIIOLUVMOHHOM MaTepuane 1 asneHun. Bece 3To npmBeno K co3gaHuto
H.B. TumodeeBbiM-PecoBckum 1 ®.I". obpxkaHckum B 1937-1939 rr. yyeHns 0 MUKPO-

3BOMOUMKN — OAHOIN0 M3 rnaBHbIX Pa3fenoB COBpeMeHHOI7| Teopuun 3sonounn. TepmuH
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«MUKPO3BONOLMA» BbIN BNepsble ncnonb3osaH FKO.A. dunnnyeHko B 1927 r., ana Toro,
4TOObI NOAYEPKHYTH HECBOAMMOCTb, Ha B3l /19 aBTOPa, NPOLLECCOB 3BOJHOLUN KPYMHOTO
macLuTtaba K npoteccam BM006pa3oBaHusa. B cOBpeMEHHOM CMbIC/e TEPMUH Bbln npes-
noxeH ®.I". Jobp>xkaHckum (1937 r.) n H.B. TumodpeesbiMm — PecoBckum (1938 r.).

B XX B. nonyunnu panbHeinllee n3yveHUe 3KOM0rnyeckre (PakTopbl 3BOOLMN.
3HameHaTenbHO ObIM10 TO, YTO BHOBL noc/e Y. [apBuHa WNPOKO mccnenyetcs 6opbba 3a
cylecTtBoBaHue (K. XongeH, I.®. ayse u gp.). NccneposaHusmmn B.H. Cykayesa v
ero Y4eHMKOB 6bINI0 YCTaHOB/EHO, YTO U3MEHEHMSI MHTEHCUBHOCTU 60PLOBI 3a CYLLECT-
BOBaHMe B NOCEBaX PacTeHWin pa3HOW MJIOTHOCTM M Pa3HOro KavyecTBEHHOro COCTaBa
MPUBOAAT K U30MpaTesibHOMY NepexxrBaHnIo 60s1ee CTOMKMX 0C06ei. BbIACHUNOCL, YTO
[@Ke Mpy 3Ha4YMTeNbHON CTeneHn 3aryLeHns 06LLein YrHeTEHHOCTU pacTeHUA He npo-
MCXOAWNO0, a BCerfga Habni[anoch BbDKMBaHWE OLHMX 0CO6eid npu rnbenn Lpyrux.
B.H. CykauyeB cfienan BaxHblil BbIBOA O TOM, YTO 60pbba 3a CyLLeCTBOBaHME eCTb pe-
a/lbHbIN (PaKT, YTO OHa B UTOre Hen36eXXHO NPUBOANUT K afanTUBHBIM 3BOJTHOLMOHHbLIM
npeo6pa3oBaHUAM. TN PaboTbl ObIIM MPU3HAHBI KTACCUYECKMMU B BMOIOTUN U BOLLN
BO MHOIM1e CBOAKW MO 3BOJIOLMOHHON TEOpUN. IKCMEPUMEHTa/IbHOE M3YyUeHre 60pbObI
3a CyLLEeCTBOBaHMe NMPOBOAM/IOCH U Ha XXMBOTHbIX. BblO YCTaHOBNEHO, YTO BaXKHbIM pe-
rynsaTopom M0THOCTM OCOGEN Y >KMBOTHbLIX ABMSETCA 000CTPEHWE BHYTPUBUAOBOW
KOHKYpeHUun. T1NOoTHOCTL BAWUAET W Ha OCHOBHbIE TMPOLIECChl YKU3HEAEATENIbHOCTH
(poCT, aKTMBHOCTb MOBeLEHNSA B [06bIYe MULLM U pasMHOXeHMK). B paccMapuBaeMmblid
nepuog NPoBOAMTCA [AeTa/lbHOE IKCMEepUMeHTa/IbHOE N MaTeMaTUUYECKOE U3YYeHUEe He
TONbKO 6OpbLObLI 38 CYLLEeCTBOBaHME, HO M eCTECTBEHHOr0 0TOOpPa, MMEeT MECTO pa3Bu-
Tve Teopun Buga — H.W. BaBunos, 3. Maiip, K.M. 3aBagckuit, B. I'paHT 1 gp. 3Haun-
TeNbHbI NMPOrpecc B N3yYeHUN MeXaHU3MOB 3BOJTIOLMOHHOIO NnpoLecca crnocob6CcTBOBAT
pa3paboTke He TOMbKO NPo6ieM MUKPO3BOOLMM, HO U 60/1ee KPYNHOro, Makpo3Bo/ito-
LMOHHOIO YpOoBHA — paboTtbl H.W. Basunosa, Ox. CumncoHa, A.H. CesepuoBsa 1 ap.
A.H. CeBepu0B 1 €ero LKosa NPOBOAUIN KOMM/EKCHYHO NporpaMMy uccnefoBaHWi B

06/1aCTV 3BOMOLMOHHOI MOP(ONOrK. BbiNo co3aaHO yueHMe 06 U3MEHEHUSIX OHTOre-

49



He3a KaK UCTOYHWKe (hUIoreHeTMYecKx npeobpasoBaHnid, pa3paboTaHbl MOMOXKEHNS O
rNaBHbIX HanpasneHUsAX 3BOMOLMOHHOIO npouecca, YCTaHOBNEHbl 3aKOHOMEPHOCTU
MPOrpeccMBHOrO pa3BuUTUA. BonbLUOW BKNaL B CO3f4aHWE CUHTETUYECKON Teopun 3BO-
noummn BHec N.W. LLimanbrayseH. OH BbICOKO OLIEHW/T BOXKHOCTb AapBUHOBCKOW UAen O
bopb6e 3a cyulecTBoBaHME. VIM BblfeneHbl 1 PaCCMOTPEHbI BO B3aMMOCBSA3N 2 (POPMbI
€CTECTBEHHOIr0 0TOOpa: ABVXKYLLMIA U CTABUIN3NPYIOLLMIA, CO34aHa Teopus CTabunnsn-
pytowlero otéopa. Ony6nvkoeaHHble V.V, LLimanbray3seHoM paboTbl OXBaTU/IN BaXK-
Heiwwue NpobseMbl JapBUHU3MA, Hanboee 3HAUUTEIbHBIMU U3 HUX ABNSIOTCA — «[1yTn
N 3aKOHOMEPHOCTM 3BOJIOLMOHHOIO npouecca» (1939-1940), «daKTopbl 3BOOLUN
(1946), «Mpo6nembl gaperHM3Ma» (1969). B paccmaTpmBaeMblii NEPUOL, BbiLLEN Ps U3-
[aHW, Ha3BaHWA KOTOPbIX MOKa3blBalOT MX OOLLYI HampaBleHHOCTb: «leHeTuKa wu
nponcxoxaeHune snaos»(1937) ®.I". JobpxaHckoro, «CuctemMaTumka v NpomuCXoxaeHme
BNA0B»(1947), «300n0rnyecknin Bug v apontoumns»(1968) 3. Maiipa, «39sontouus. Co-
BPEMEHHbIN CUHTE3»(1942) k. Xakcnu. ®.I". OobpXKaHCKUIA NpeaioXun pasnmnyatb
TPW YPOBHS 3BO/IOLMOHHbLIX NPeobpa3oBaHuiA BHYTPWU BMAA, B KOHEYHOM UTOre NPUBO-
JAWLMX K 06pa3oBaHuio BULOB U 601ee KPYMHbIX TaKCOHOB. IMepBblil YpOBEHb CBOAMUTCH
K npoLeccam HacneiCTBEHHOW U3MEHUYMBOCTU — MyTauuaM U pekombuHaumsam. Cyabba
MyTaLuin 1 peKoMOUHaLMIA onpesenseTca KOMMIEKCOM (haKTOpoB, AeWCTBME KOTOPbIX
COCTaBNsieT BTOPOW YPOBEHb 3BO/MIOLMOHHBIX Mpeobpa3oBaHuUii. Ha aToM ypoBHe ocy-
LLEeCTBNSETCA 0TOOpP Hambonee 6MaronpuATHLIX MyTauuiA U peKoMOUHaUWIA TeHOB.
BaxkHOe 3HauyeHWe Ha 3TOM YPOBHE MMeeT Murpaums u msonsauyms. Murpaums ocobei
CMOCOOCTBYET paccesieHN0 MyTaHTOB B 60/1iee MOAXOAALLME YCNOBUSA, YTO MOXET OKa-
3aTbCA MPUYMHON pacnafeHvie BUAa Ha HOBble BHYTPUBMAOBbIE (DOPMbl. DTOMY CMOCO6-
CTBYET 1 n3onsauus. OT60p, MUrpaumsa 1 N3onaums, a Takke MyTaumm n pekoMonHaumm,
NpeobpasyoT reHeTUYEeCKYH0 CTPYKTYpPY MONyNsLMiA B COOTBETCTBUM C Pa3HbIMU YC/O0-
BUAMW 0O6UTaHUAMK Buaa. VITOrom 3BOMKOLMOHHBLIX MPeobpasoBaHUn Ha 3TUX YPOBHAX
ABNAETCA BHYTPMBUAOBAA AuddepeHumnaumsa. Ha TpeTbem YpoBHe 3BO/OLMM NPOUCXO-

VT 06pa3oBaHMe CaMOCTOSATE/bHbIX BUAOB M3 BHYTPMBUA0BLIX (hopM. B pycckom nepe-
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BoZe Bbilwia kKHura k. CumncoHa «Temnbl U opmbl 3Bonounmn» (1948). ABTOp K
Hanbosiee CyLLUECTBEHHbIM (DaKTOpaM, BUAIOLMM Ha CKOPOCTb W MyTW 3BONIOLMM, OT-
HOCUT: U3MEHUYMBOCTb, YaCTOTY MyTauuiA, XapakTep MyTaLuuii, BbICTPOTY CMEHbI MOKO-
NEHWI, pa3mepbl MNONyNALUNA N eCTECTBEHHbIN 0TOOP. B KHUTe OTHOCUTE/IBHO MyTauuid
yKa3aHo, 4To ec/n Obl YacToTa MyTaLmMil cnocobHa bblna CTaTb CTO/b BbICOKOM, a Npo-
4me (haKTopbl CTO/b C/abbiMK, TO B 3TOM C/lyYae OHM MOrn 6bl  ObITb ONpefensto-
WM (hakTopoM 3Bostouun. Kpome Toro, MyTtaumm Mornim 6bl cTaTb OCHOBHbIM (haKTo-
POM 3BOJIOLMW NPU YCNOBUK, €CNK Bbl OHW ObINN CTPOrO HAMNPaB/IeHbI, & HE Cly4YaiHbl.
OflHaKO MyTauumn cnyyariHbl MO OTHOLUEHUIO K MPUCNOCOBUTENBHOMY ONTUMYMY, NpPU-
CMOCOOMTENIbHOM MOXET OKaszaTbCs /IMlWb HebOosbllas MX YacTb M OHa MeHblle 50%.
Mpwn 3TUX YCNoBUAX 06LWMIA 3(h(heKT MyTaLMii ABNSETCA LECTPYKTUBHBIM. BMecTe ¢ Tem,
Kak oTMmeyaeT K. CUMMCOH, BbICOKYH M3MEHYMBOCTb B MONY/ALMM MOXHO paccmart-
puBaTb Kak CBOEro pofa 6aHkK, rae Ha TeKyLem CHeTy HaxogaTcs MyTauum U 0TKyda Ux
MOXXHO MpW MepBOi HagoOHOCTW M3bATb, HE O0XWAas BO3HWKHOBEHWA HOBbIX. Heil-
TpasibHble W BpeAHble Mpu3Haky (B 0COBEHHOCTU, HO He TOJMIbKO, PeLecCuBHbIe) MOryT
COXPaHATLCA U B C/lyYae U3MEHeHWs Hanpas/ieHns 0Toopa cTaTb NonesHbIMU. YTo Kaca-
eTCA eCTeCTBEHHOro 0T6opa BHYTPUIPYNNOBbIX, MEXXUHANBUAYA/IbHBIX U3MEHEHWI, TO
OH, MO MHEHMWIO aBTOopa, ABNAETCA NO CYLUECTBY, TBOPYECKON CU/IOW, TaK Kak onpese-
NEHHO NPUBOAUT K BO3HWKHOBEHWIO rpynn (Monynsuuniz) HOBOro KayecTBa.
OCHOBHble MOCTYNaTbl CUHTETUYECKON TEOPUU 3BOJTHOLMN BbIPaXKatoTCs CeAy oMM

o6bpasom (H.H. BopoHuos., 1999):

Matepuranom 4/ 3BONIOLUN CNYXKAT HaCNeCTBEHHbIE U3MEHEHUSA — MyTa-

UMK (Kak npaewno, reHHble). MyTaunoHHbIN NPoLecc — NoCTaBLUMK MaTe-

puana Ana otbopa — HOCUT Cy4YainHblil U HeHanpaBIeHHbI XapakTep.

OCHOBHbIM JBV/KYLLMM (DAKTOPOM 3BOOLMMN ABNSETCA €CTECTBEHHBIA OT-

60op, BO3HMKAOLLMIA HA OCHOBE G0PLOBI 3a CYLLECTBOBaHME.

HanmeHbLLEen 3BOTIOLNOHUPYIOLLENA eAVHMLEN ABNAETCA MOMYNALmA.

SBONOUNS HOCMT B BOMbLUMHCTBE C/yYaeB AVBEPreHTHbI XapakTep, TO
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eCTb OAMH TAKCOH MOXET CTaTb NPeAKOM HECKONbKMX [OYEPHUX TaKCOHOB,
HO KaXKAbl BWJ MMEET eAVHCTBEHHbIA MPeAKOBbIA BUA, €ANHCTBEHHYIO
NpeAKoBYHO NONYNALNIO.
JBONKOLMS HOCUT MOCTEMEHHbINA N ANUTENbHBIN XapakTep. Buaoobpasosa-
HWe Kak 3Tarn 3BO/IOLMOHHOIO npoLiecca npeacrasnseT coboi nocnesosa-
Te/IbHY0 CMEeHY O[IHOW BPeMEHHOW Monynauum 4vepefoi nocnenyroLmx
BPEMEHHbIX NOMynaumia.
By cOCTOMT M3 MHOXECTBA CONOAUYNMHEHHbIX MOP(OIOrnyeckn, hnsmnono-
rMYecKn, BUOXUMUYECKN, TEHETUYECKM, 3KOMOMMYECKN OT/IMYHbIX, HO pe-
NPOAYKTUBHO He M30MMPOBaHHbIX eAuHUL, — NoABMAOB K nonynaunin. Og-
HaKO M3BECTHO He Masio BUAOB C OrFpaHWYeHHbLIMU apeanamu, B npeaenax
KOTOpPbIX He yaaeTcs BblAENMNTb CAMOCTOATE bHbIE NOABUABI, @ PENINKTOBbLIE
BU/bl MOTYT COCTOSATb U3 eAMHCTBEHHOW nonynsumn. CyllecTBoBaHME Ta-
KNX BUAOB, KaK NpaBuo, He JONroBeyHo.
Bug cylwecTByeT Kak LIe/IoOCTHOe U 3aMKHYTOe 06pa3oBaHue. LieflocTHOCTb
B/Aa NOAAEPXMBAETCS MUTrpaumusamMmn ocobeil U3 ogHON nonynsuun B apy-
ryto, Npu KOTopbIx HabnogaeTca 06meH annensmm («noTOK reHoB»).
[MOCKONbKY OCHOBHbIM KPWUTEPWEM BUAa SIBNSETCA €ro penpoayKTuBHas
M30NAUMA, TO 3TOT KPUTEPUIA HE MPUMEHUM K (POpMaM, Y KOTOPbIX OTCYT-
CTBYET M0/10BOW Nnpouecc (NPOKapuoTbl, HA3LLME 3YKapUOTbl).
Makpo3Bo/itoLMA Ha YpPOoBHe Bbille BMAa (Po4, CEMENCTBO, OTPAL, Knacc u
Ap.) naet nyteM mmkpoasontoumn. CornacHo CT3, He CyLlecTBYeT 3aKo-
HOMEPHOCTE MaKpPO3BOMOLMUKN, OT/IMYHBIX OT MUKPO3BOMOLUMK, TO €CTb,
AN 3BOMOLUMM TPYNMN BUAOB XMBbIX OPraHN3MOB XapakKTepHbl Te XXe npej-
MOCLINKN 1 ABWXXYLLIME CWUJIbl, YTO U A/1 MUKPO3BOMHOLMMN,
J1t060i1 peanbHbIin (a He COOPHbIA) TAKCOH UMEET MOHOMUNETUYECKOE MPO-
NCXOXKAEHME.
3BOMOLMS MMEET HeHarnpaB/ieHHbIA XapaKTep, TO eCTb He MAET B Harpas-
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NEeHNN KaKon-nnmbo KOHEYHOI Lenu.

Takum o06pasom, B XX Beke B OMONOTMYECKMX HayKax Oblnn caenaHbl OTKPbITUA
00/1bLIOr0 TEOPeTUYECKOro M MPaKTUYeCKOro 3HaveHus. brnarogaps (OpMUPOBAHUIO
CT3 B 6uonormm oghopmMmuiach LIENOCTHAsA CUCTema B3r1440B Ha CyoCcTpar, MpUYmnHbI,
3aKOHOMEPHOCTY 3BOJIOLMOHHOIO npouecca. [ns cosgaHua CTO 60/bLUYHO POSb Cbir-
panu uccnegosaHmsa H.W. Basunosa, T. MopraHa, C.C. YeTsepukosa, H.B. Tumogeesa-
Pecosckoro, ®.I'. [lobpxaHckoro, P. ®uwepa, C. Paitta, W.N. LmanbrayseHa,
H.M. AyounHnHa, b. PeHwa, k. Mekcnn, k. CuMncoHa n ap.

CUHTETUYECKaa Teopursa 3BOJIOLUN BCKPbIIa MyOMHHbIE MeXaHN3Mbl 3BOJTHOLMOHHO-
ro npouecca, Hakonuaa MHOXeCTBO (paKTOB U [OKa3aTeNbCTB 3BOMOLUM XUBLIX Opra-
HU3MOB, 00beMHUMA faHHble pasHbIX OMOMIOTMYECKMX HayK. BaXkHble OTKpbITUSA, Cle-
NaHHble BbIJAOLLMMUCS YYEHHLIMW, NMOATBEPANIN NONOXKEHNE AapPBUHM3MA, YTO (PaKTO-
pamu 3BONIOLUN ABNAKOTCA HAC/NeACTBEHHAA M3MEHUMBOCTL, 6opbba 3a CyLLEeCTBOBaHNE,
eCTECTBEHHbIN 0TOOP. BO B3aMOLeNCTBMM OHM ONpeaenstoT obpa3oBaHne ajanTauui u
BWUJOB, HO HanpaB/seT 3BO/OLMIO eCTECTBEHHbIN 0TOOP. PasBuTre TeOpun 3BONOLMNA B
HOBbIX YC/TIOBMAX 03HAYa/I0 TOPXKECTBO MPUHLUMMOB AapBUHM3MA, NMOCKOSbKY ee (pyHaa-
MEHT COCTaBW/I0 YYeHWE O eCTECTBEHHOM OTOOPE KaK rNMaBHOM [BMXKYLLEM WU UHTErpU-

pytoLLem (hakTope 3BONOLMMN.

Bonpockl Anda 3akpenneHns matepuana.

Kakune 0CHOBHbIe NATbL 3TANOB B PasBUTUN AapBUHU3Ma MOXXHO BbIAENNTL?

YTto npepcTaBnseT co60i CMHTETUYECKAs TEOPUA 3BONHOLNN?

OCHOBHble NOCTYNaTbl CUHTETUYECKOI TEOPUM 3BOIOLUN.

B uyem 3aknoyaloTCA OCHOBHblE YEpPTbl COBPEMEHHOro 3tana pasBUTUA AapBu-
HU3ma?

5. MOXHO 1 cKasaTb, YTO AapBMHM3M «yCTapes» BO BTOPOA MNosioBuHe 20-ro Beka?

R
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PA3AE/T1 3 MNKPO3BOTIOLINA

NEKUNA 8 TEHETUHECKAA MSMEHUMBOCTDL - SNNEMEHTAPHbIN
3BOJTIOUNMOHHBINN MATEPUAT

1 OCHOBHbIE NMOHATUSA N TUMbI N3MEHUMBOCTW.

2 XapaKTepucTuKa HacnefCcTBEHHOM M3MEHUMBOCTY (MyTaL MK 1 PeKOMOUHALMN).
3 Posib cpefbl B NPOABIEHUM N3MEHYMBOCTN.

4 Ponb HeHacneACTBEHHbIX N3MEHEHWNIA B 3BO/THOLIUN.

1 OCHOBHbIE MOHATUA U TUMbl U3MEHUMBOCTU. OBLLMe MPUYUHBI TEHETUYECKOIA
M3MEHYMBOCTU pPa3HOO6pasHbl. B 0CHOBE BO3HWMKHOBEHMWS M3MEHUMBOCTU Kak BCeOOLLe-
ro ABIEHUNS YXXMBOW NPUPO/bI HA MONEKY/IAPHOM YPOBHEe NIEXXUT KOHBapuaHTHas pesy-
navkaums. Bes HabnogaeMas U3MEHUYMBOCTL Kakoro-nmbo mpusHaka wuav CBOWCTBA B
npefenax HOPMbl peakuMmn HasblBaeTcst (DeHOTUNMYECKOn. B obLein (heHOTUNNYECKON
nsmeHumsoctn nonynaumm (A.B. A6nokos, A.lI. FOcydos, 1989) moryT 6bITb Bbigese-
Hbl 1B [ONWN: reHOTUNUYECKas, W HacneACTBEHHasA, U MapaTtunuyeckas, Bbl3BaHHas
BHELUHVMMMU YCIOBUAMM.

Kak oTmevanocb paHee, Y. [apBVH BbIAENAN ONPEAENeHHYI0 U HeonpeaeneHHyo
M3MEHYMBOCTL. MepBasd opma U3MEHUMBOCTW, O3Havarowas no Y. [dapsBuHy onpege-
NEHHYI0, XapaKTePHYIO /19 AaHHOIO BUa pPeakuuio Ha N3MEHEHNS BHELLHeN cpefpl, No
COBPEMEHHON TEPMWHOMIOTUN COOTBETCTBYET MOAUMPMKALUOHHON. [pn 3TOM TepMuH
Y. JapsuHa B Ny4lleid CTeNEHN BblpaXKaeT XapaKTep U3MEHEHWIA N0 CPaBHEHWIO C WH-
ANhepeHTHbIM COBPEMEHHBIM MOHATUEM. HeonpepeneHHas U3MEHUYMBOCTb MO COBpe-
MEHHbIM MPeACTaB/MIEHNAM B 3HAYUTE/IbHON CTEMEHW COOTBETCTBYET MYTALMOHHON W3-
MeHYMBOCTU. CnefyeT OTMETUTb, YTO U B 3TOM C/lydae TepMuHonorus Y. [apsuHa aB-
naetcsa 6osiee BblpasuUTebHON. HeonpeneneHHOCTb peakumii BMECTe C HacneACTBEHHO-
CTbIO W3MEHEHWIN CMYXXaT HaunyylnMy XapakTepucTMkamu MyTauui. Mexay Tewm,
TEPMUH «MYyTaLMsA» HE BbIPaXKaeT HU TOro, HW Apyroro. Taknum 06pa3om, JapBMHOBCKME
onpeaeneHnss OCHOBHbLIX (POPM M3MEHUMBOCTM ABNAIOTCA yaadHbiMu (A.B. A6/10K0B,
A.T". KOcygos, 1989).
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2 XapaKTepucTMKa HacneiCTBEHHOM WM3MEHUYMBOCTU (MyTauumn U peKomMOuHa-
unn). HacneacTBeHHas M3MEHUMBOCTb — 3TO M3MEHEHMWSI MPU3HAKOB, 00YC/IOB/IEHHbIE
M3MEHEHVAMM FeHOTUMNA W, CNIef0BaTeNlbHO, COXpaHsAoLWancsa B pAgy NoKoieHni. Boige-
NAT ABe POpPMbl HaCNeCTBEHHOW U3MEHYMBOCTU — MYTaLUOHHYIO U KOMOMHATUBHY!O.
Mpy MyTaLMOHHON N3MEHYMBOCTM NPOUCXOAAT M3MEHEHUSA (MYyTaLun) B cammx reHax, a
3HAYMT N B FeHOTUNE. ATU U3MEHEHUS MEPesatoTCsa U3 NMOKONEHNSA B MOKOJIEHNE, N0 Ha-
cneacTsy. Jons obLier N3MEHUYMBOCTU, KOTOPas OnpeaensieTcd reHoTUnmMYecKnMm pas-
NNUYUAMU MEXAY 0COBAMU NO JaHHOMY MPU3HAaKY, XapaKTepusyeT Hac/neayeMocTb 3TOro
npu3Haka.

Mpr3HaK MOXET MeHATLCA TONbKO B Mpefenax onpeAeneHHOW rpaHuubl, xapakTep-
HOW [NA KaXK4O0ro BMAa — HOPMbI peakumun. BennunHa HacneayemocTy pasHbIX Npu3Ha-
KOB BapbMpyeT, COOTBETCTBEHHO 3TOMY 3(P(EKTUBHOCTL 0TOOPA A4/19 Pa3HbIX NMPU3HAKOB
AB/AETCA pa3/IMYHON. Mo3aToMy NyTeM 0TOOpa YAaeTCs CPaBHUTENBHO ObICTPO f0OUTLCA
YBE/IMYEHNSA XXMPHOCTU 1 COAEp>KaHNA Genika B MOJIOKe (Be/IMYMHa HacnefyemMocTun s
3TUX MPU3HaAKOB BbicOKa — 60-70%), a 0TOGOP Ha BeNMUNHY ya0s (HacneayemocTb 06LLEN
MPOAYKTUBHOCTM He npeBblwaeT 33%) ManoahdekTuBeH. Bbicokas [0N19 reHoTunuye-
CKOM M3MEHYMBOCTM NMOMYNALUN ONpeSenseT yenex cenekumn. PesynbTatbl UccnefoBa-
HWI NO YCTAHOBNEHWIO [LONN FEHOTUMUYECKON M NapaTUMMYeCKO COCTaBNAOLMX B
o6LLem criekTpe eHOTUMNYECKON N3MEHUMBOCTU, MOJTYYEHHbIE HA TEHETUYECKM XOPO-
LLIO M3YYEeHHbIX BUAaX, NO3BONSAKOT C ONPeAeIeHHON CTeMNeHb0 4OCTOBEPHOCTM NpPeAano-
naratb XapakTep Hac/iefyemMoCTW OCHOBHbIX TPy MPU3HaKoB B MPUPOAHbLIX MOMyns-
UmsaX. MI3MeHeHUs HacnefCTBEHHOro marepuvana — MyTauuy npeactaBnsatoT cobon ane-
MEHTapHbIA 3BOJIIOLUMOHHBIA MaTepuas. MyTauum — 370 AUCKPETHble U3MEHEHUS Ha-
CeICTBEHHOW MH(opMaLumn 0cobm (MprMepsbl MyTaLnin NpUBeAeHbI HA PUCYHKeE 1).

BaxkHENLIMMMN C 3BONOLUMOHHON TOYKM 3pPEeHUs XapaKTepucTUKamMu MyTauui npu-
3HaHbl: 4YacTOTa BO3HWKHOBEHMS, BCTPEYaEMOCTb B MPUPOAHbLIX MONYAALMAX, BAUAHUE
MyTaUui Ha Npu3HaKkn ocobeil. MyTauny BO3HMKAKOT BHe3arnHoO, CKaukoobpasHo, CTOM-

KO nepegaroTca 13 nokoneHmna B NOKoAEHNUE, OHN HEHaMpPaB/1EHHbI — MYTUPOBaTb MOXET
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NGO  NOKYC, BbI3blBasi U3MEHEHNA KaK HE3HAUMTE/bHbIX, TaK U YXU3HEHHO BaXKHbIX
npu3HakoB. 10 CBOEMY MPOSAB/IEHUIO MyTaLMXU MOTYT ObiTb MOME3HbIMA U BpPeAHbIMM
(HeNTpanbHOCTb MyTalUMin He [0Ka3aHa), JOMUHAHTHbIMM (O4YeHb PeaKoe CObbITHE), He-
MOSIHO AOMUHMPYOLWMMU N PeLECCUBHBIMKN (OCHOBHAs Macca MyTauuii).

BblgendtoT TakXke reHHble, XpOMOCOMHbIE, FTeHOMHble, BHesAepHble MyTaummn. [eH-
Hble MyTauuu 3aTparnmBaloT M3MEHEHUS OAHOr0 reHa. AT MyTauuy UMeKT NnepBocTe-
MeHHOe 3HayeHne 419 3BOMOUNN. Bo-nepBbiX, OHM YHUBEPCASIbHbI, MPUCYLLN BCEM XXU-
BbIM OpraHu3mam. Bo-BTOpbIX, 4YaCTOTa reHHbIX MyTauuiA Bbllle, YemM 4YacToTa Apyrux
TUNOB MyTauui. B-TpeTbuX, 1 3TO rNaBHOe, reHHbIE MyTalMK Bbi3blBAOT NPEUMYLLECT-
BEHHO MesfiKMe M3MeHeHMsi (DEHOTMMA, HaKOoM/eHWe KOTOpbIX B rnpolecce otbopa co-
CTaB/sieT OCHOBHOW NYTb MUKPO3BOMHOUMN. XPOMOCOMHbIE MyTauUUU U3MEHAIOT CTPYK-
TYpYy XpoMocoM. MHOrve 13 XpoOMOCOMHbIX MyTauuii neTasnbHbl. PeLeccuBHbIE XPOMO-
COMHbIE MyTaLMK COXPaHATCA B reTepo3nroTax 1 NonosHAKT pe3epB BHYTPUBUA0BOM
HacneACTBEHHON M3MEHUYMBOCTWN. TEHOMHbIE MyTaLMK 3aKHHaOTCA B U3MEHEHUMN HOP-
Ma/IbHOr0 4ymcia XpoMOCOM, CTPOro OnpefenieHHoro Ana Kakaoro suga. Tak, y npo-
cTerwmnx (MHQY30pMM) YUCNO XPOMOCOM B MaKpPOHYK/eyce MOXET YBenM4ymBaTbCA B
HeCKO/bKO TbICAY pa3 (Moamnnonaus), 4To o6ecnevnBaeT CUHTE3 60/bLLIOTO KOIMYEeCcTBa
BewecTB. LLIMpPOKO pacnpocTpaHeHa MOAMNIONAMA Y PacTeHWd, B OCOBEHHOCTH, Y
BbICLUMX MOKPbITOCEMeHHbIX. HabnoaatoTcs ciydan NoMnIouanNN Y XXMBOTHBIX, B Ya-
CTHOCTU Yy pbl6. [eHOMHble MyTauuM MMerT 60/bLIOe 3BONOLMOHHOE 3HAYEHWE: OHU
SABNAKTCA OJHUM U3 BaXKHEMLLIMX (DaKTOpPOB BMA000Opa3oBaHMs M NPOrpecCcUBHON 3BO-
NUMn. 3HaveHne AN 3BOMOLMM BHESLEPHbIX MyTaL il N3y4yeHO HeaocTaTouHo. OfHa-
KO MO CPaBHEHMIO C AAEPHBIMU MYTaLMAMU UX POSb AO/MKHA ObITb HEBENMKA.

YacToTa BO3HMKHOBEHUSA OTAEMbHbIX CMOHTAHHbLIX MyTauWil BbIpaXaeTcsi YMC/IOM
rameT O4HOr0 MOKOJIEHUS, HECYLLUMX OMPeeNieHHY MyTaumio No OTHOLLEHWIO K 06LLe-
MYy ymcny ramet. YactoTa myTauuii ans pasHbiX reHOB HEOAMHAKOBA W KOnebnetcs oT
10™ Jilo 10°, B CpeAHeM YacToTa MyTauuin cocTaBnseT 10™. O6wan yacToTa MyTaLlui,

CKnagblBatoLadacqa U3 4actoT MyTaLLMVI OTAENIbHBLIX TEHOB, Konebnetcs Y Pa3HbIX opra-
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HM3MOB OT HECKOJ/IbKMX NPOLEHTOB A0 25% Bcex ramMmeT 0fHOro NoKoneHus. MNpu genct-
BUWM MyTareHHbIX akTOpoB YacToTa MyTauuiA Pe3Ko MOBbILLAETCA U MOXET AOCTUraThb
3HAUNUTENbHBIX BE/IMUMH. [posiBNeHNe MyTauuii 3aBUCUT OT FreHETUYECKOIN cpefpl, B KO-
TOPYIO NnonagaeT MyTaHTHbIA annenb; CTeNeHN YeHOTUNNYECKOrO NPOSIBNIEHNS MyTaHT-
HOro reHa, B 3aBMCMMOCTM OT YC/IOBUMIA, B KOTOPbIX OH OKa3sbiBaeTcsA. HacneayemocTb
ornpefensieT CNeKTp BO3MOXHbLIX COCTOSHUI MPU3HaKa — ero HOPMbl peakLuun, HO BO3-
HUKHOBEHWE BapWaHTOB 3TO HOPMbI ONpPeaensieT B3aMMOAeNCTBNE reHOTUMA U Cpeabl.
CnekTp NpPW3HaKOB, 3aTparnBaeMblX MyTauMsiMW, OYeHb LUMPOKMIA. HacnencTBeHHOMN
M3MEHUYMBOCTU MMOABEPXKEHbI BCE MOPMONOrnyeckue, U3nMonormyeckmne, rnoxmmmnye-
CKUe, 3TONOrNYecKme 1 Apyrue Npu3Hakmn n CBOMCTBA.

Mpy KOMOGMHATUBHOW M3MEHUMBOCTU M3MEHSAKOTCS COYeTaHMs HacneACTBEHHOIO Ma-
Tepuana u xapaktep ero B3auMoAencTBus B reHotmne. KoMoénHaTuBHast M3MeHYMBOCTb
obecneynBaeT 60/bLLIOE pasHOOOpasve heHOTUMOB. ECAM yyeCcTb, 4TO (heHOTMMMUYE-
CKO€ BblpaXKeHVe AaHHOro reHa onpefensieTcs He TO/bKO BHELLHEN, HO U FeHHOW cpe-
[0, W B TOXE BpeMs reHHast cpefa Hen36eXXHO MEHSIETCA OT MOKO/IEHUS K NMOKONEHUIO
B npouecce cKpewmBaHns (KOMOMHaUMM reHOMOB poauTenein), TO Heo6XoAMMO Npwu-
3HaTb, YTO KOMOMHATMBHAA M3MEHUYMBOCTb, TO CTb M3MEHUYMBOCTb, BO3HMKAIOLLAA B pe-
3ynbTaTe KOMOUHMPOBaHWSA FeHOB MPY Pa3MHOXKEHWUN, AO/MKHA UMETb B 3BOMOLUN CY-
LLeCTBEHHOE 3HayeHne. KoMOMHATOpPUKa He TO/IbKO MeHSET (heHOTUMUYECKOe Bblpake-
HMe NPU3HAKOB — OHAa MOXET C03/[laBaTb HOBble MPU3HaKW. Tak, Npu CKPeLLMBaHUM Kyp C
ABYMS annensiMun, onpeiensiowmmm @opmy rpebHs, B reTepo3mrote BO3HMKaeT HOBas
(hopma rpebHs (0pexoBUAHBLIN).

B coueTaHun ¢ MyTareHe30M KOMOUHaTMBHas M3MEHUMBOCTb 3aMETHO YCKOPSIET 3BO-
NIOUMOHHBINA npouecc. B uenom, HacneAcTBeHHas M3MEHYMBOCTb XXMBbIX OPraHM3MOB
NPUBOANT K NONMMOPMU3MY, KOTOPbIA U SBNSETCA OCHOBOWN ANS AENCTBUS eCTECTBEHHO-
ro otéopa.

3 Posnb cpefbl B MPOSIBNEHUN N3MEHUYMBOCTW. [pucrnocobneHne opraHMama K m3-

BECTHbIM YC/NOBUNAM BHELLIHEW cpefdbl O3Ha4YaeT, 4TO 3TN YC/I0BUA CTaHOBATCA HeobXxo-
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AVMbIMA He TOMbKO A1 €r0 HOPMasibHOrO CYLLECTBOBaHWS, HO U A1 ero pasBuTUs.
BbipaboTka NpUcnocobuTeNbHOCTM peakuuiA OpraHn3ma MokKasbiBaeT, YTO M3BECTHbIE
(haKTOpbI BHELLHEN Cpeabl CTAHOBATCA HEOOXOAMMbIMM YCNOBMSAMMK 1S CAMOr0 OCyLLe-
CTB/IEHNSA 3TUX peakumit. MpucnocobneHre BOAAHOIO NOTUKA K XXMU3HWU B BOAE, Hanpu-
Mep, 03Ha4aeT, YTO HEKOTOPbIA KOMMNIEKC (PAKTOPOB BOAHOW Cpefbl CTAHOBMTCS Heob-
XOAMMbIM yCnoBreM, 6e3 KOTOPOro BogHas jopMa He MOXET pa3BuBaTbcs. CyLlecTBO-
BaHMe HOPMbI peakLMn opraHn3ma Ha U3MeHeHMs BHELLIHEN cpebl npeanonaraet cylle-
CTBOBaHWE M HOPMbI YCMOBUIA PasBUTMA 3TOTO OpraHM3ma, B YEM W BbIpaXKaeTcs ero
npvcnocobneHne. OpraHnM3m nNpucnocabnMBaeTCs K YCNOBMAM BHELLHENR cpefbl Ha BCEX
CTaAMsAX CBOEro WMHAMBMUAYANIbHOTO pasBuTus. Mexay Tem 3T YCnoBus MOryT OblTb
BeCbMa Pas3/IMyHbIMK AN8 PasHbIX CTaguii pasBUTUA. Y PacTeHMIn B HalUMX LUMPOTax
pa3BUTME HauYMHAETCA 0ObIYHO BECHO, MPY 60MbLLIONA BAXHOCTW, NPU YA/IMHSAOLLEMCS
AHE N HU3KOW TemnepaType W 3akaH4MBaeTCA Mpu GONbLUOK CYXOCTW, NPW BbICOKOA
TemnepaType ¥ yKopaduBaroLlemcs CBETOBOM AHe. Becb UMKA pa3BUTUA pacTeHus
06bIYHO XOPOLLUO NPUCNOCO6/IEH MMEHHO K 3TON CMeHe (DaKTOpPOB BHELLUHEN cpefbl. B
OCOGEHHOCTM 3TO BWAHO NPW CPaBHEHWUM HALLMX PACTEHWUIA C HOXHbLIMMW, KOTOpble Tpe-
OYIOT He CTOMIbKO WMHbIX YCMI0BWIA TemMnepaTypbl U BAaXKHOCTU, CKO/IbKO KOPOTKOMO CBe-
TOBOrO [HA AN5 JOCTUXKEHMA NOMHOIO PasBUTUSA, LLBETEHUSA W MIOAOHOLLEHMS.

Buonorunyeckue faHHble SBNAKOTCA NPEKPacHOW MNNKCTPaLMein NCTOPUYECKON 06Y-
C/TIOB/IEHHOCTU BCEX peakLuii pa3BmBatoLLEroca opraHu3Ma. 3T peakuun ABAgKTCS pe-
3yNbTaToOM 3BOOLUN.

4 Ponb HeHacneACTBEHHbIX WU3MEHEHM B 3BOMOLUMN. V3MeHUMBOCTb, KOTOpas
BO3HMKAeT B OpraHu3Me B MPOLEcce ero pocta WU pa3BUTMS MOJ BO3AENCTBMEM PasHbIX
YCNOBUIA Ccpefdpl, ABNAETCA HEeHAcNeACTBEHHON (MapaTvnUyecKon, mMoannKaLMOHHOM)
M3MEHUMBOCTLIO. B HacTosllee BpeMs pasfefieHne Bcel HabnoLaemMoin N3MeHYnMBOCTH
Ha HacneACTBEHHYI W HEHaCNeACTBEHHYIO MPaBWbHO NMWb B 06WMX YepTax. HeHa-
CNefCTBEHHbIX MPW3HAKOB HET: BCE MPWM3HaKM 1 CBOMCTBA OpraHvW3Ma B TOW WM WHOM

cTeneHn HacneacTtBeHHO 06nyIOBI'IeHbI. Hacnepnyetca He npusHak, a Hopma peakuuu
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pasBuMBatoLLElica 0co6u Ha [elicTBME BHeLLHeli cpeabl. CTeneHb BapbUPOBaHUS NPU3Ha-
Ka, pasMax MoANMUKaLMOHHOW N3MEHUYMBOCTM Ha3biBalOT HOPMOI peakuumn. Hopma pe-
aKuun SBNSETCS WHAMBMAYanbHOW HacneACTBEHHOM MNporpammMoii passutus. LLvpota
HOPMbI peakuun 06ycnoBfieHa reHOTUMOM, OHa CKNafblBasacb UCTOPUYECKM, B Pe3yb-
TaTe eCTeCTBEHHOro 0THOPa. Y3Kas HopMa peakLymn CBOMCTBEHHA, HanpuMep, Ans oKpa-
CKW pOroBuUbl TNas, BOMOC, LUEPCTU, XXMPHOCTU MO/OKA; LUMPOKas Hopma peakLimu
CBOMCTBEHHA TaKMM MpuW3HaKaM, KakK KO/MM4YeCTBO LIBETKOB B COLBETUM, KOMMYECTBO
NNOAO0B, (hopMa 1 BENUMHA NNCTLEB, MOTOYHOCTb KPYMHOIO PoraToro cKoTa, siiLeHoc-
KOCTb Y Kyp, Macca Tefia. PopMUpoBaHue NpusHaka unm eHoTmna, BO3MOXHbIe Npefe-
Nbl UX U3MEHEHUS He CMyYaliHbl, a ONPeaenstoTcs reHOTUMNOM U ABNSKOTCS Pe3ybTaToM
B3aMMOAENCTBISI TEHOTMNA W OKPY>KatoLLeit cpeapl. Mpn MOANGPUKALMOHHON 1N3MeHYN-
BOCTV (BO3HUKHOBEHWUWN MOAN(MKALMIA) UMEET MECTO HeHacneyemMoCTb, FPYNMOBOVi Xa-
paKTep M3MEHEHWIA, COOTBETCTBME U3MEHEHUIA AECTBMIO OMNpeaeneHHoro (akTopa cpe-
Abl, 06YCNOBNEHHOCTb NPeAeNoB WM3MEHYMBOCTM reHOTUNoM. Moaudukauum MoryT
MMETb NPUCNOCOOMTENbHBIN (afanTUBHbIA) XapakTep No OTHOLLEHNIO K OnpeAeNieHHbIM
ycnosusM. Mpumepom Takux moauduKauuid cny>aT peakumym MHOTMX amubrnoTude-
CKMX PacTeHWiA, 06pas3ytoLLMX Ha CyLle BO3AYLUHbIe CTEOGNM W NINCTbA, B BOAE — TUMMNY-
Hble BOAHble NNCTbA. KNeTkn Kny6Hel KapTodens, MOMeLLEeHHbIE B TEMHbI NofBas, Co-
[ep>XaT NnacTuabl, NULLEHHbIE Xnopoguana. Ha cBeTy NoGern 3eneHetoT, cneioBaTenb-
HO, CWMHTe3 X/I0pomnna 3aBUCUT He TOMbKO OT COOTBETCTBYHOLUMX TEHOB, HO U OT
BHELLUHero (hakTopa — 0CBeLEHHOCTW. Mo BAMSIHMEM YNbTPagroneToBbIX NyYeld Y BCexX
NofelA, eCNIN OHK He anbOUHOCHI, BO3HMKAET 3arap — HAKOMIEHNE B KNeTKax KOXMW Mur-
MeHTa MefnaHuHa. POCT YenoBeKa B 3HAUNTENbHON Mepe OMnpeaensieTcss reHoTUNOM, Ho
MOABEPXKEH 1 3HAUMTENBHOMY BANSHUIO cpefbl. CTeNneHb PasBUTUS MbILLIL, M MacChl Tena
OYeHb CM/IbHO 3aBUCSAT OT BHELUHMX YCNOBUIA (MUTaHMS, DU3NYECKOI Harpysku u T.4.).
MoanhUKaLVOHHbIA NONMMOPHU3M SBNSETCS SPKUM MOKasaTefleM WMHAMBUAYaNbHOM
MNACTUYHOCTM OpraHn3Ma, AaeT NPeAnocbIIKN ANs GbICTPOro ero M3MEeHeHWs B Cydae

PE3KOr0 M3MEHEHWs YCMOBWIA CYLLLECTBOBaHMS. AfanTUBHble MoAudMKaLuM npuobpe-
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TatoT 60/IbLIOE 3HAYeHME B 3BOMIOLMM BO BCEX CNyyasX GbICTPOM CMeHbl YCNOBUIA CY-
wectsoBaHusA. OBycnoBvBas rnepexvBaHne ocobei, OHWM onpeaeneHHbIM 06pa3oM cKa-
3bIBAOTCA Ha BCEM Npouecce 3B0MOUMM. B HeOObIUYHBLIX An1s UCTOPUM BUAA YC/IOBUAX
cpefbl HepefKo 06pasytoTCA HeafanTMBHbIE MOAUMIMKALUK, Ha3biBaeMble MOP(O3amu.
Y BOAAHOWN rpeunxm npu passuTn BO BMAXKHOM BO3AyXe 00pa3yroTcs IMCTbA, NiaBako-
e Ha Bode. Mopho3bl He UMEKOT NMPUCMOCOBUTENBHOIO 3HAYEHUS NOTOMY, YTO 3TO
HOBble, HUYEM He MOAr0TOB/IEHHbIE peakunn Ha (PaKTopbl, B MPUPOAE HE BCTpevaroLLme-
A, Kak, Hanpumep, PeHTreHOBCKME Ny4n UM XUMUYECKUEe COeanHEHUs, OTCYTCTBYIO-
LLMe B NPUPOLE, a TaKxKe KpaliHe BbICOKME UK KpailHe HU3Kue TeMnepatypbl. Mopdo3b!
(ecnn opraHnsm He TMOHET) He TOMILKO He MUMEKT MPUCMOCOBUTENBHOMO 3HAYEHNS, HO
MMEIOT MHOra xapaktep ypognmesoctu (.U, LmanbrayseH, 1969).

Taknm 06pa3oM, U3yyeHne pasHO0OPa3HbIX MNPOABIEHNIA N3MEHUMBOCTM 1N UX POSIU B
3BONOLMN MO3BO/IUIO CPOPMYMPOBATL NPEACTaBNEHNE O FTEHETUYECKMX OCHOBAX 3BO-
NOUMKN. IBONMOLMOHHBIE M3MEHEHUS MPU3HAKOB 1 CBOMCTB OpraHuW3MoB 00YC/I0B/IEHDI
N3MEeHeHWeM TeHOTWUMOB, NMO3TOMY MOHWMaHWe OCHOBHbLIX TEeHETMYECKMX MPOLLeCCOB,
MPOUCXOJALLMX B MOMNYNALUN, HEOOXOAMMO AJ1 BCEW COBPEMEHHOWN 3BOMIOLMOHHOW

Teopum.

Bonpochbl A1 3aKPenieHns MaTepuana.

UTo Takoe myTaumnn?

YacToTa BO3HUKHOBEHUA MyTaLMiA?

OT Yero 3aBUCUT NPOSBNEHVE MyTaLMin?

Tunbl MyTaUuii N NX 3HAYEHWE 41 IBONOLNN.

KakoB0 3HaueHne MyTaLuii B 3BOJIOLLMOHHOM npoLecce?

["eHeTUYeCKas KOMOMHATOPUKA 1 e Posib B 3BO/IFOLMOHHOM MpoLiecce.
[CoMonornyeckas U3SMeH4MBOCTb, KTO CPOPMY/IMPOBA NPaBWI0 FOMOSIOrMYEeCKNX
PALOB B HAaC/eACTBEHHON N3MEHYMBOCTIN?

Nook~whE
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NEKUMS 9 MONYNAUMA KAK 3/IEMEHTAPHASA 3BOJTIOLVIOHHAS
EAVHULIA

1 OnpegeneHve NOHATUA NONYNAUUA. Tynbl NONYNALKIA.
2 [eHeTnYecKme 1 Mopdhodusnonornyeckre 0CO6eHHOCTMU.
3 3akoH Xapau-BaitHGepra 1 ycnosus ero nposisieHns.

1 OnpegeneHve NOHATMA nonynaumsa. Tunbsl nonynaymii. HabnogeHus B npypo-
[ie MOKas3bIBaKT, YTO 0COOM NHOOOro BUAA XMBOTHBIX, PACTEHWIA NN MUKPOOPTraHW3MOB
pacrnpefeneHbl B npefenax BUAOBOIro apeana HepaBHOMEPHO M MNIOTHOCTL BUA0BOIO Ha-
CeNneHns Bcerga BapbupyeT. YUacTKM C OTHOCUTENIbHO BbICOKOW BCTPEYaeMOCTbHO,
MIOTHOCTbIO 0CO6EN JaHHOro BMAAa YepefyrtoTcs C y4yacTKamy HU3KOWN BCTPeYaeMoCTH,
MNIOTHOCTU. TaKMe «LeHTPbI NIOTHOCTM» Hace/leHNa KaXKAoro BMAa HasblBaloT, Kak npa-
BWUNO, nonynauuamu. Monynaumus — 3T0 COBOKYMHOCTb 0CO6elt 04HOro BuAa, obuTtaro-
LMX Ha OnpejeneHHON TeppuUTOpMK, CBOOOAHO CKPELLMBAIOLLMXCA MeXAy cob0i 1 vac-
TUYHO WA NOMHOCTBK M30/IMPOBAHHBLIX OT ApYrnx nonynauuin. rMonynaums — MUHK-
Ma/ibHasi CaMOBOCMNPOU3BOAALLAACA rpynna ocobeil O4HOro BMAA, Ha NMPOTSXKEeHWUW 3BO-
NIOUMOHHO [A/INTENbHOrO BPEMEHWM Hacendowaa onpeeneHHoe NpOCTPaHCTBO, 0bpa-
3ytoLLlas CamMOCTOATESIbHYHO TEHETUYECKYHO CUCTEMY U (hopMUPYOLLad COBCTBEHHYHO
3KOMOrMYecKyro HuWy. Monynaums — camas Menkas, afieMeHTapHas rpynna ocobei, n3
TeX, KOTOPbIM MpUCyLLa 3BO/OL KA.

Pa3iMyaloT HeCKOMbKO TMMOB nonynauuii. B KayecTBe HavMeHbLUe rpynnupoBKK
0151 BbICLUMX MO3BOHOYHBIX BbIAENAKOT HEOO/bLUYIO FPYNMy CBA3AHHbLIX TECHLIM POACT-
BOM OpraHu3moB — napuenny, unm cembto (H.I. Haymos, 1963). Mpumepamu Takoi
eMHMLLbI MOTYT CNY)XXWUTb NPaiif NIbBOB, rapem y MOPCKUX KOTUKOB.

BblgendoT Takxe Mukpononynauuu. Fpynnbl 0cobeil Buaa, ABNAIOWMECH MeHee
613KOPOACTBEHHLIMUY, YeM CeMbM, 00bEANHEHMAMU, CBA3aHHbIE eUHCTBOM TEPPUTO-
PUN N TECHbIM 3KOJIOTMYECKMM B3aUMOAEWNCTBUEM, MPEACTaBNAT CO60M MUKpOMony-
nAaummn. TIpuMepoM MOTYT CMY)XXUTb KOOHMS MbILIEBUAHBIX TPbI3YHOB, CTaf0 OJfIEHEiA.
Mukpononynaumm obpasytoTcst He y BCex BUAOB. Tak, /10C BeAyT MOYTU OAMHOYHbIN
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06pa3 Xun3Hu. K mykpononynsumsam npupasH1BatOT MO PaHry Tak HasblBaeMble 3/1IeMeH-
TapHble nonynaumun. Mprmepom nx ABNAKOTCA HEPECTOBbIE CKOMNIEHUSA Pbl6, 6IM3KNX NO
BO3pacTy W1 (heHOTUNY. "payrHble KOMIOHUW WK TOKA FIyXapein n TeTepeBOB Onpenens-
0T KaK MUKPOMONyNALMN.

["pynnupoBKoin 60/1ee BbICOKOrO paHra, YemM MUKPOMOMynauus, ABASeTCA IoKaibHas
(MecTHas) nonynsaums, OCHOBHBIM MPU3HAKOM KOTOPOW CYMTAKOT YCTOMYMBOCTL Teppu-
TOpWK, 3aHMMaeMO JaHHOW rpynmnoi OpraH13Mos.

Bonee KpynHas rpynnupoBka, Bblgensemas H.IM. HaymoBbIM, npefcTaBnseT co6oi
9KONOTMYECKYH0 NONynauuto, T. €. rpynny 0coben, CBA3aHHbIX e4VHCTBOM PUTMOB XXW3-
HW: HanpuMmep, CpoKamu nepesneta y NTUL, CPOKaMX Hayana pasMHOXEHUS 1 auanaysbl
Yy HaceKoMmbIX 1 Ap. Hapg akonornyeckor nonynsaumein cTout (Unm pasHa ein) reorpagu-
yeckas nonynaums, 4acTo npupaBHMBaemas K Mopqosiormyeckomy (Mopdoreorpaguye-
CKOMY) nofsugy, BblAenseMomy cucteMaTvkamu. VIHOrAa roBopsAT faXe O BULOBbIX
nonynauuax, nogpasymesas nog 3TMM Ha3BaHMEM BCe Hace/lleHue JaHHOro BuAa, OTHe-
ceHHoe K ero apeany (A.C. Cesepuos, 1987).

Monynauma perynnpyeT CBOK YMC/IEHHOCTb MyTeM OBGHOB/IEHNA U 3aMeLLEeHNs 0CO-
6eir. Mpu cbanaHCMPOBAHHON MHTEHCMBHOCTU POXKAAEMOCTU Y CMEPTHOCTU (hopMuUpYy-
eTca cTabunbHas nonynaums. PakTMYecKn Xe B NPUpOAe HeT Nonynauui, KoTopble
COXpaHANNCb Bbl HEM3MEHHBIMU XOTS Obl Ha MPOTSXKEHUM KOPOTKOrO MPOMEXYTKa Bpe-
MeHW. Yalle OoTMeyaeTcs MNpeBblleHWe POXAAeMOCTU Haj CMEPTHOCTbO, U YMUC/IEH-
HOCTb Nonynauuy pacTeT. Takve nonynauuy 6yayT pacTyWwMU. YBeIMYeHNe YNUC/IeH-
HOCTM NONYNAUMA XapaKTepHO A8 KOJIOPaACKOro XyKa, Yainku 06bIKHOBEHHOW, 3aiiLa-
pycaka, 3/104en KaHagckor. OfHaKo npu Ype3MepHOM pasBUTMKU NONyNAUMM yXyfaLla-
OTCA YC/I0BUA CYLLECTBOBaHWS, YTO BbI3bIBAETCA ee NepeynioTHEHNeM. DTO NPUBOAUT K
PE3KOMY BO3pacTaHUIO CMEPTHOCTU, U B pe3ysibTaTe YAC/IEHHOCTb NONYNALMN HaYNHAET
coKpawatbecs. Ecnv cMepTHOCTb NpeBbILIaeT POXAAEMOCTb, NONYNALMSA CTaHOBUTCS CO-
KpaLlatoLlenca. XopoLo M3BECTHbI Cydan Pe3koro COKpaleHWUs YMCNeHHOCTW nomny-

NAUMIA NPOMBIC/IOBbLIX BUA0B XMBOTHbIX (C060N5, 606pa, BbiXyxonu). CokpalyatoLlascs
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nonynauns, AOCTUrHYB KakoW-TO MUHMMA/IbHON YMCNEHHOCTW, MpeBpaLlaeTcs B CBOHO
MPOTUBOMOMIOXHOCTb — B PacTyLUy0 MONYsAUmMio, Tak Kak co3aatoTcs 6naronpusTHble
YCNoBusa Ans ee BOCCTaHOBMEHUA. py ONTUMabHOW NAOTHOCTU NOMYNSLMN OTHOLLE-
HUSA MeXy 0COBAMU CTUMYNMPYHOT MPOTEKAHME YXXM3HEHHbIX MpoLEeccoB (POCT, pa3Bu-
TWe, NONOBOE CO3PEBaHNE), a NPV NepeHaceIeHMN 3amMeNAaT 3TU NPOLLECCHI.

YCTONYMBOCTb NOMYyNAUMM NOALEPKMBAETCH UCTOPMUYECKN CNOXMBLLUMMMUCS CMOCO-
6amn camoBOCMNpon3BeAeHMs 61arogapsi CMeHe NMOKOIEHMIA U CNOCOBHOCTM K caMopery-
NAUMA NYTEM U3MEHEHWNIA CBOE CTPYKTYPbI. Y KNOHa/bHbIX NONYSUNA penpoayKTunB-
Has YCTOMUYMBOCTb ObGecrneynBaeTcs AeNeHWEM WHAMBMAA Ha [o4vepHMe ocobu (npo-
CTelLme) Unn BereTaTUBHbLIM Pa3MHOXEHNEM Y pacTeHUd. B nonynaumsx, B KOTOPbIX
PENPOAYKTUBHAA LeIOCTHOCTb OCHOBaHa Ha CKpeliyBaHWM 0C06er (MaHMUKTUYECKMe
NonynaumMm), BOHUKIN pasnyHble A0MOSTHUTENbHbIE 0COGEHHOCTM FEHOTUIMMUYECKON 1
(heHOTUNNYECKON opraHm3auumn (AMNNOMAHOCTb, FOMONOTMYHOCTL XPOMOCOM, BTOPUY-
Hble MO/I0Bble MPU3HAKK U [p.), UMeKoLLME Creuudmnyeckoe 3BOHOLMOHHOE 3HAYEHMe.
Bnarogapsi MyTaLMOHHON N KOMOUHATUBHOW M3MEHUMBOCTM FEHETUYECKNIA pe3epB naH-
MUKTMYECKUX MONYNAUMUA HeCpaBHEHHO Goraye, YeM Yy K/IOHa/IbHbIX OpraHu3moB. 91O
CBOWMCTBO MaHMUKTUYECKMUX MONYNALNIA UMEET OFPOMHOE 3HaYeHMe A/18 3BOMHOLMUN.

2 ["eHeTMYecKue 1N Mopgodm3noNorndeckme 0cobeHHoCTM nonynauymn. lony-
NAUNSA CNY)KUT 0OBbEKTOM M3YUEHUS 3KOMOMNW, TeHeTUKK, Teopun agonouun. C nosu-
LMIA 3KON0ornmM ocobm B npefenax nonynsaunm paccMaTpuBaroTcst Kak cTaTUYeckue eu-
HULbI, paBHO3HaYHble APYr ApYry. BblaensoT 3KOMornyeckne xapakTepucTUKU nomny-
NAUMK — 3TO BeNMYMHa (MO 3aHMMaeMOMY MPOCTPAHCTBY U YMC/IEHHOCTU 0cobeit), BO3-
pacTHas 1 NnosioBas CTPYKTYPbI, MONYNSLUMOHHAS AMHAMUKA U HeKoTopble apyrue. C no-
3ULMIA TEHETUKN 1N TEOpUn 3BOMKOLMM BbIAENSIOT 3BOMHOLMOHHO-TEHETUYECKNE N MOP-
(horanonornyeckme xapakTepucTuku. Mpu n3yvyeHMn NPUPOAHbLIX NONYNSAUNIA He BCe-
rga yoaeTcs cpasy HalTu TakoW Npu3HaK, NPUCYTCTBME UKW OTCYTCTBME KOTOPOrO B 3a-
METHOW KOHLIEHTpaUMM XapaKTepusyeT Ty WU MHYHO NOMyAsuMio No CPaBHEHMIO C CO-

ceHUMU. B aTnx Lenax npowie n HagexxHee cpaBHMUBaTb nonynauun no MHOrMm npu-

63



3HakaM. OCO6eHHO ycreLlHbIM Takoi noaxoq 6biBaeT Npy UCNosb30BaHUN MPU3HAKOB —
MapKepoB reHOTUMNNYECKOro coctaBa nonynauun. Mpumepamm UxX MOryT CNYXWUTb 3a-
3yOpeHHas Uamn rnagkas ocTb Y MNIIEHWULbI, KpacHas 1 YepHas OKpacka a/iTp Yy ABYXTO-
YeYHOIN BOXXbe KOPOBKM, (hopma OTAE/NbHbLIX KOCTEN Yepena W LBOB MeXAY KOCTAMMU.
Y [O06HbIM (DM3M0N0rMYECKUM MPU3HAKOM-MapKEPOM A/18 OnpefeneHns rpaHuL, KoTo-
pble 3aHMMAlOT ONpeaeneHHble NOMynAuMM CePbIX KpbIC, ABMSETCA UX HEYYBCTBUTE/b-
HOCTb K CWMNIbHOMY aHTUKOArynsHty BapgapuHy, Ucrosbyemomy ans 6opbobl ¢ men-
KUMU rpbidyHaMu. CornocTaB/ieHne aHanormyHbIX JaHHbIX M0 TEM WU MHbIM NPU3HaKam
MO3BO/ISET XapaKTepu3oBaTb pasHble MONyNAUUNM, ONUCbIBaTb UX FPaHULbl, BbISICHATb
CXO/CTBO C COCEAHUMU NONYNAUMAMN, CTPOUTL TUNOTE3bI O MYTAX UCTOPUYECKOIO pas-
BUTKSA OTAENbHbLIX MONYNAUNA U UX TPYNM, BbIACHATL AEACTBME Pa3/IMYHbLIX 3BOJIOLM-
OHHbIX (PaKTopoB. Moaxod K U3yyeHnto Mophodrn3nNonornyecKUxX 0Co6eHHOCTEN Nony-
naumn (heHeTUYECKUA NOAXOM) He WUCK/IYaeT UCMOo/b30BaHUS TPaAULMOHHBIX Croco-
60B cpaBHeHWs NoNynauMii No pasmepam, Macce, NPONOPUUAM Tena 0CO6EN.

Kaxkgas nonynsaums o6nagaet KOHKPETHON COBOKYMHOCTLHO MEHETUYECKOW MHOop-
Mauumm — 310 reHooHA nonynaumn. OHa Takxke 06/1agaeT onpeaeneHHbIM PeHOoHA0M
(COBOKYNHOCTb (heHOTUMOB NONYnsuniA Buaa). [pU3HaKKU U CBOMCTBA TOW WU UHOM
COBOKYMHOCTU — (DeHbl AeTEPMUHMPOBaHbI OMpPeAeNIEHHbIMWA FeHAMU U OTPaXKatoT Xa-
paKTep BHYTPUBUAOBOW 1 BHYTPUNOMYNSLMOHHON M3MeHUMBOCTU. O reHodoHae rnony-
NAUMA MOXKHO CyAuUTb MO ee eHohoHAy. 3Has (heHOooHA NONyNALUUA U BMAA, MOXKHO
MOCTPOUTL (heHoreorpagMyeckyro KapTy, Kotopast 6yaeT B ornpefesieHHOM MaHe U re-
Horeorpaguyeckoi. Takoi noaxon mcnons3osan H./. BaBunos npu co3gaHnmn Teopun
LIEHTPOB MHOroo6pasusi U MPOUCXOXAEHNA KYNbTYPHbIX pacTeHWU. Ha XXMBOTHbIX MO-
[06Hble  nccnepgosaHna nposogunnce  A.C. CepebposckumM,  HO.A. ®uamnyeHko,
H.K. KonbuosbiM, ap. CTaBLuMe KnacCuyecKMmmn paboTbl N0 reHoreorpagumn pacTeHnin n
YKMBOTHbIX UMeNN 60/1bLLIOe 3HAYEHWE 415 3BO/THOLMOHHON TEOPUMN.

BHYTpKM BMAa nonynsaumMm 06MeHUBaOTCS 0CO6SMU U COOTBETCTBEHHO FEHETUYECKNM

MaTepunanom. |_|03TOMy nonynaynun pasninyatotTca KoO/IMYECTBEHHBIM COOTHOLLUEHNEM
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pasHbIX anneneid 1 YactoTaMy BCTPEYaEMOCTM TOrO UM MHOFO reHoTMna. Mpu cocTas-
NEHNN TEHETUYECKO XapaKTepUCTUKU MOMyNsuMnm HeoOGXOoAMMO Y4YMUTbIBaTb 4acTOTy
FeHOB M FEHOTWMOB.

Kaxgas nonynsuus B TO/ UM MHOM CTeNeHU HeogHOPoAHa. HeofHOpPOAHOCTL Mo-
NyNALUUN 0OBACHAETCS HAMUMEM B HEll Pa3nIMYHbIX BO3PACTHbIX 1 NOMOBbIX rpynn, ce-
30HHbIX FPYMMNUPOBOK, OAMHOYHBIX U CTaAHbIX a3 1 T.4. Takoe SB/leHMe HOCUT Ha3Ba-
HWe NoAMMopdK3mMa Nony LA,

Kak noKasafM MHOrOYMCNEHHbIE 3KCMEPUMEHTbI, rNaBHelilleli 0COBEHHOCTbIO
MPUPOAHBIX MONYNALMIA SBNSETCA UX FeHETUYECKas reTeporeHHocTb. OHa noaaepkmBa-
eTcs 3a CYeT MyTauuid, npolecca pekoMOMHaL MK (KpoMe hopM ¢ 6ecrofnbiM pa3sMHOXe-
HueMm). Mpun CKpeLLyBaHUAX HacNeACTBEHHbIE M3MEHEHMS HAaKanIMBalOTCs B NOMYALM-
X, HacbIWAT UX. [eHeTMYecKass reTeporeHHOCTb, NOAAepPXKMBaeMas MyTaLMOHHbIM
MPOLLECCOM ¥ CKPeLLMBaHMEM, MO3BONSET Nonynsuun (1 BUAY B LiE/IOM) MUCMO/Nb30BaTh
AN NPUCnoco6/eHns HacneACTBEHHbIE W3MEHEHWS, BHOBb BO3HMKLLME U Te, KOTOPble
BO3HUK/N [JaBHO W CYLLECTBYIOT B CKPbITOM BuAe. HECMOTPS Ha reTeporeHHoCTb CO-
CTaBNAIOWMX ee 0CO6ei, nbdas nonynsumus NpeacTaBnseT CAOXKHYH TeHETUYECKYHO
CMUCTEMY, HaXOAsLLYOCA B AMHAMMWYECKOM paBHOBECUW. Monynsums — MUHUMabHast no
UMCNIEHHOCTU FeHeTMYecKast cucTema, KOTopasi MOXKET MPOAO/MKUTL CBOE CYLLECTBOBA-
HUE Ha MPOTSHKEHUM HEOrpPaHMUYEHHOrO YKcna MOKOMeHWA. Mpy CKpeLmBaHnM ocobeli
BHYTPW MONYNSALMU NPOUCXOAMT BbILLENEHNE B MOTOMCTBE MHOMMX MyTauuii, B TOM
yucne, 0ObIYHO MOHMKAOLLMX YKU3HECNOCOBHOCTb 0COGEI M3-3a rOMO3UroTHOCTM. B
NPUPOAHOIA NONynAUUM, NP AOCTaTOYHOM YMCNE TeHEeTUYECKN pPa3HOo6pasHbIX MmapT-
HEpPOB MO CrapyBaHWIO, BO3MOXHO MOAJepXKaHne Ha HEOBX0AMMOM YPOBHE FeHeTUYe-
CKOVi pa3HOKa4eCTBEHHOCTU BCEI CUCTEMbI B LIEIOM. DTM CBOCTBOM He 06/1aaeT HU
0Cc06b, HI OTAENbHAA CEMbS UKW rpynna ceMeid. MonoXeHne 0 reHeTUYECKOM efJUHCTBE
nonynauuy SBNSeTC 0AHUM U3 Hamboee BaXKHbIX BbIBOAOB MONY/NSLMOHHON FeHETUKN.

BOMbLLIOE 3HAYEHWE B XKN3HW BCEX OPraHW3MOB MMeET BHYTPUMONYNSALMOHHbINA re-

HETUYECKUIA NONMMOPPU3M. eHeTUYECKMIA NONMMOP(N3M 3aK/HOYAETCA B COCYLLECTBO-
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BaHWX BHYTPU NONYNAUMA HECKONbKMX FEHETUYECKN Pa3/IyHbIX (HOPM, B 3MEHEHUN
YaCTOTbl MyTaLMii B MPOCTPAHCTBE, B PasHble FOAbl UK CE30HbI. Pasnnume B reHoTMNax
onpeAenseT pasHoobpasme 1 No eHOTKNAaM, KOTOPOE BbIPaXaeTcs B J0BO/IbHO CTOMKOM
BHYTPUNONYNALMOHHOM (HEHOTUNUYECKOM NOMMMOPGN3Me. KaKOBbl K& MPUYMHBI U
MeXaHM3Mbl BO3HWKHOBEHWS U NoaaepXKaHMa nonumopduama B nonynaumusx? OTBeT Ha
[aHHbIA BOMPOC OblN MOMYYeEH MOCNE U3YYeHMS] SKONOMMYECKOW CTOPOHbI 3TOrO sIB/e-
HUs. Bblna 0BHapy)eHa TecHast CBA3b MeXAy pacnpefefieHneM B NonynsumMm Gopm ¢
Pa3NNYHBIML TEHOTUMAMM U CMELU(UKONA YCNOBIUIA CYLLIECTBOBaHUSA 3TUX hOpM B npe-
fenax MecToo6utaHus nonynsuun. MosiBneHWe BHYTPUNONYNSLMOHHOTO MOAUMOP-
(m3ma oKasasoch 06YC/MOBMEHO TEM, YUTO B MOMYNALMSX B OHWUX 3KOMOTMYECKUX YC-
NOBUAX Hambonee XM3HECMOCOOHLIMM ABNSKOTCA OAHW TEHOTUMbI, a B APYIUX — UHbIE.
B 3TWX ycnoBusx B NONyNsLMU NPOUCXOAMT 06pa3oBaHMe HECKObKMX (hOpM, npucho-
CO6MEHHBIX K pasHbIM YCOBMAM. ApKas MAMKCTpaL s Takoro noimmopduama — nony-
naums 6oroMosoB, cocTosLas 13 (hopM C pa3fIMYHOl OKpacKoii ocobeii — 3eneHas 1 By-
pas. COOTBETCTBEHHO (hOHY Cpefbl pacnpefenstoTcs U KOHLEHTPaLMM reHoB, onpeje-
NAOLWYMX 3TN OKPaCKMU: Ha 3eN1eHOM (hoHe npeobniagaloT 0cobw C reHamu, AeTEPMUHU-
PYHOLLMMU 3e/eHYI0 OKpacKy, Ha 6ypom — Bypyto oKpacky. lccnegoBaHue BHYTpUMNO-
MyNALUMOHHOTO TEeHeTMYEeCKOro Nosmmopduama no3BoNseT BbIIBUTb MeXaHW3Mbl, NOA-
[EPXMBALOLLME ANHAMUYECKOE PaBHOBECKE B MPUPOAHbLIX MONYALMAX.

KpoMe reHeTnyecKoro, MMeeTcs ellle MOAN(MKALIMOHHbIA NoAMMOpgn3M. ABNASCH
SIPKUM NOKaszaTeneM UHAMBUAYa/IbHON NNACTUYHOCTM OpraHu3Ma, OH [JaeT Mnpeano-
CbI/IKN [/1 BbICTPOr0 M3MEHEHWs1 OpraHu3Ma B C/y4yae Pe3Koro U3MeHeHWs YCoBMiA
CYLLECTBOBAHMUSI.

B AvHamuke nonynsuuii NonnMopn3M MMeeT GOMbLUOE 3HAYeHWe — OTAENbHbIE
rpynnbl, 06naaas cneyudnyeckKUMmM YepTamMit, 3aHUMatOT pasHble 3KONOTMYeCKNe HULLIW.
Mpy 3TOM, YCNOXHSIKOTCA U CTAHOBSATCS 60/iee pasHOOOPa3HbIMM CBSI3W OpraHM3MOoB CO

cpedoii. B pesynbTaTe nonynsuuy nproGpeTaloT LUMPOKME BO3MOXHOCTMW /1 0CBOe-
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HWUS apeHbl XXU3HW, CYLLECTBOBaHUA W 3BOIOLMM MPU U3MEHEHUW YC/IOBUIA BHELLHER
cpeabl.

MonynaumyM CBOMCTBEHHA TeHeTMYecKas MIaCTUUYHOCTb, KOTopas obecneymsaeT
aflanTuBHble CABUIW. ITO LOCTUraeTCA pasMyHbIMKU crnocobamu. Hanprmep, y MUKpO-
OpPraHn3mMoB C UX OrPOMHON CKOPOCTHHO Pa3MHOXXEHWUS U MHOTOYUC/EHHbIMU MOMNY/s-
UMAMU B NHOOGO MOMEHT UMEETCA AOCTaTOYHOE KOMIMYECTBO HOBbIX MYTaHTOB, CNOCO6-
HbIX Pa3MHOXaTbCA B W3MEHMBLUMXCA YCNOBUAX. 3a CYET MX ObICTPOro pasmMHOXeHUS
0becneymBaeTCA COXpaHeHWe NONynALMM B HOBOW Cpefe. Y MHOMOK/IETOUHbIX pa3fesb-
HOMOJIbIX OPraHWU3MOB pa3Mepbl MONYNAUUM U CKOPOCTb Pa3MHOXEHMS 3HAYUTENIbHO
MeHbLUe. B CBA3M C 3TMM, BHOBb BO3HMKAlOLWMe MyTauuu B PeAKuX Cry4dasx MoryT
ABUTbCA OCHOBOM A/ afanTUBHOr0 OTBETa MONYNALUN Ha U3MEHEHWE BHELLIHUX (PaKTO-
POB. Y TaKMX OPraHM3MOB reHeTU4eckas naacTMYHOCTb 06ecrneynBaeTCs 3a CUET CKpblI-
TO reHeTUYECKON U3MEHUMBOCTU. MN1aCTUUYHOCTL MOMNYNALUN HAXOAUTCA B NPAMOK 3a-
BUCMMOCTW OT ee TeHEeTUYECKOW reTeporeHHOCTH.

Monynauma obnafaeT reHeTUYECKUM TPy30M — 3TO CHUXKEHWE NPUCNOCO6/IEHHOCTH
nonynauuii n3-3a NOosSBEHNS HeMPUCNOCO6/IeHHbIX 0c06el. MOCKONMbKY MYTaLMOHHbIA
MpoLecc BO3HUKAET ClyyaliHO, TO MOSB/IEHNE NX HeU36eXHO. eHeTUYeCcKuiA rpys ycra-
HaB/MMBaeTCA 415 ONpeAeNeHHOro MOMeHTa BpeMeHW. HacneiCcTBEHHbIE N3MEHEHUS, He
aflanTMBHbIE B KOHKPETHbIX YCNOBUSAX, B CMEHMBLUMXCA YC/IOBUAX OKasblBalOTCA ajar-
TUBHBIMU.

3 3akoH Xapau-BaliHb6epra u ycnoBusi ero nposiBfieHNs. B npupogHbIX nonynsum-
X MOCTOSAHHO MMEHTCA BO3MOXHOCTU A1 UX CTAOWUIBHOCTM, HA YTO YKa3blBaeT 3aKOH
Xapan-BariH6epra (1908): «npn HanMuny anbTepHaTUBHBIX a/l/iefleil reHa B Nonynaumum
M NPV OL4MHAKOBO BbICOKOW XXW3HECMOCOOHOCTU pas3HbIX FEHOTUMOB MepBOHaYa/IbHOEe
COOTHOLUEHWe anneneid, He3aBUCMMO OT MX UCXOAHON YacTOTbl, COXPaHAETCA BO BCEX
MOCNeLYWMNX NOKOIEHNAX». 3HAYUT, MPU OTCYTCTBMU BHELUHWX [AB/IEHWA YacTOTbI
reHoB B MOMNynAuMmn LO/MKHbI OblTb NMOCTOSAHHbIMW. OTK/IOHEHME OT paBeHCTBa 3aKOHa

Xapan-BaitH6epra cBUAETeNbCTBYET O TOM, UTO Ha MONYNALMIO AENCTBYET KaKo-nméo
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N3 (DAKTOPOB W/IX UX COBOKYMHOCTb, TO €CTb B pe3y/ibTare NPoA0/HKAOLErocs MyTHUpPO-
BaHWS TreHa, AN No Hemy MUAeT O0TOop, AN B pe3ynibTate aMurpauun n MMMUrpadmnm
ocobeil nonynsauum o6MeHMBAIOTCS TeHaMU C APYTrMMK MONYAAUUAMKU TOTO XKe Buaa.
O[fHaKo coxXpaHeHWe paBHOBECUSI HE BCeraa CBUAETE/NIbCTBYET 06 OTCYTCTBUM AENCTBUS
3TNX (PaKTOpOB. Hanpumep, npyv NoN0BOM OTOOPe 4acTOTbl FEHOB MOTYT MEHSATbCS OT
MOKO/IEHNSA K MOKOMIEHNIO, a YacTOTbl TEHOTUMOB BYAYT YAOBMETBOPATH COOTHOLLUEHUIO
p*:2pq:g°=1

MOCKONbKY B [OCTATOMHO 60MbLLIOKA MONYNAUUA NPY OTHOCUTENBHON PeaKoCcTn pe-
LIECCMBHbIX TOMO3MIOT OTOOP MO AaHHOMY reHy 6yfeT cnabbiM, a MNOBTOPHOE MYTU-
pOBaHVEe PefKMM, MOXKHO Mofaratb, YTO KOHLEHTpaUMs A4aHHO napbl anseneit ocTaeT-
cs 6onee NN MeHee NOCTOSHHOA.

N3 3akoHa Xapau-BaiHGepra cnefytoT ABa BaXKHbIX MOMNOXEHWSA: BO-MEPBbIX,
KOHUEHTpauua [aHHOro ansnens MOXXeT MeHSATbCA TONbKO Mof AeCTBMEM BHELLHMX MO
OTHOLUEHMIO K MonynaumMm (pakTopoB, BAUSAKOWMX Ha ee YWUCNEHHOCTb M COCTaB; BO-
BTOPbIX, B NMOMNYyNAUMM 6yLyT HakanMBaTbCA pasHble afienin — pa3Hoobpasne reHos Mo
Mepe MyTUpOBaHMSA OyfeT Bo3pacTaTb. ATO FEHOTUMUYECKOE pa3HoOobpasne, To4Hee
pasHoobpasne reHoB AaHHOW Monynsauum uan BUAa, HasbliBaeMoe reHooHA0M, UMeeT
60/1bLUOE 3HaYEHMe 19 3BO/IOLMI, TaK KaK npeactaBnseT coboil matepuan ans otéopa.

NTaK, CTabuNbHOCTL NONyNAUMA HapyLlaeTcs 0O6bEKTUBHO CYLLECTBYHOLWUMN B MPU-
pofe (hakTopamy. Kpome OTMEUEHHbIX, Ha reHeTMYecKyr CTPYKTYpY nonynauun, vac-
TOTY FeHOB B MONYNALMM OKa3blBaeT B/IMSIHME ee pa3Mep, KONMYeCTBO pPOAUTENEeN, on-
pefenstoLMX reHeTUYECKMIA COCTaB Credytowero nokoneHns. O6Las BennynHa nony-
NAUMKA — 3TO YMCNO 0Cco6eit, BXOAALMX B AaHHbIA MOMEHT B ee cocTaB. Konn4yectso
0co6eil HenpeMeHHO CKa3blBaeTCA Ha YacToTe reHoB B npeaenax nonynaumu. Konmde-
CTBO poAuTeNei, OnpeaenstoWmnX reHeTUYECKUin COCTaB CRefytoLLero MoKOMeHNUS,
npeacTaBnseT co60i PenpoAYyKTMBHYHO BENNYMHY MONynaumnn. OPgeKTnBHas penpo-
LYKTMBHAA BefiyMHa NonynsaumMm NOCTOAHHO CHUXXKAETCA B BUAY pada NpuU4YvH, B TOM

yncne: HEPaBHOrNro COOTHOLLEHWUA MONOB, VIH6pI/I,£I,I/IHFa — CKpeLwmnBaHUA 0C006el, cBsi3aH-
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HbIX 6AM3KUM pofcTBOM. CriefyeT OTMETUTb, YTO B MaslbiX MOMNYNAUUAX Hen3bexeH
[0BOJIbHO TECHbIA NHOPUANHT, NPUBOAALLMIA K rOMO3MroTM3aLmn, a TeMm caMbIM CBOASA-
WA 00 MUHUMYMa UX TeHETUYECKYHO reTeporeHHoCTb. Ipn TakoM npegesibHOM orpa-
HUYEHUN pa3HOO06pa3nsd HacnefCTBEHHOMW W3MEUMBOCTW CHVDKAKOTCA M BO3MOXXHOCTW
otéopa. Moatomy A1 GONbLUMHCTBA C/lyYaeB NPaBOMEPHO YTBEPXAEHME, YTO Maslble
NonynauuM 3a4acTyt0 HaxogAaTCs Ha rpaHu MosiHOro ucyesHoBeHus. BmecTe ¢ Tewm, B
npupoae HabnoaaeTcs MHOr0 MHOPeAHbIX IMHWIA, B OCOBEHHOCTW Y pacTeHWi (camo-
ONbINATENN), N Y KJIOHAMbHBIX nonynauunii. Cam (pakT CyLLeCTBOBaHNA MHOPeAHbIX Nn-
HWI1 NOKa3bIBaeT HA OTHOCUTE/IbHOCTb Bpesa roMo3nroTmsalumn.

B 06LieM, OCHOBHbIMW FeHETUYECKNMU (3BOSTIOLMOHHO - FeHETUYECKNMM) XapaKTe-
PUCTMKaMKN MONYNALMN ABNAKOTCA: NOCTOSAHHAA Hac/eACTBEHHAsA reTeporeHHoOCTb, Yac-
TOTa reHoB, reHOTMUNOB 1 PEHOTUNOB, BHYTPEHHEE reHeTUYECKOe eMHCTBO, AMHaMMye-
CKOe paBHOBECWE OTAE/IbHbIX FeHOB (anneneit), nonMmopusm. Monynaumsa obnagaet
reHo)oHAOM 1 (heHOPOHAOM, reHeTUUYECKON NNaCTUYHOCTLIO U TEHETUYECKUM TPY30M;
B MONYNALMN eCTb BO3MOXHOCTU 18 MOAAEePXKaHUA ee cTabuibHOCTU. Bee 310 nmeet
60/bLUIOe 3HaYeHWe [/19 3BOTOLMOHHOMO npotecca. Ha nonynsaumMoHHOM YpOBHE AeincT-
BYIOT 3BOJIOLMOHHbIE (DAKTOPBI, B TOM Yuc/e, 60pbba 3a CyLlecTBOBaHUWe, b6narofaps
KOTOPbIM, BbDKMBAKOT 0COOU C MOMIE3HbIMW B AaHHbIX YCMI0BUAX U3MEHeHusMW. Tony-
NAUMS ABNSETCA reTeporeHHoM CUCTEMON, TO eCTb COCTOUT M3 0cobeil ¢ HEOJUHaKOBOM
MPUCNOCO6MEHHOCTBLIO K cpefe. TONMbKO B TaKOW HACbILWEHHON pa3finyatoLLmMMmUCcs 0Co-
OSMN cUCTEME MOXXET [eiCTBOBaTb €CTeCTBEHHbI 0TO60p. B pesynbTate nonynsyus
NpeAcTaBnsieT cO60M 3/1eMEHTAPHYIO 3BOMOLMOHHYIO CTPYKTYpY. Kak 3nemeHTapHas
9BO/OLUMOHHAA efMHMLA NOMYNALUA LO/MKHA UMEThL Crefytolime YepTbl: 1) peanbHO
CyLLeCTBOBaTb B NPUPoJe, 2) ObITb Le/IOCTHOM B MPOCTPAHCTBE U BPEMEHW, 3) MOCTOSAH-

HO HacneaCTBEHHO U3MEHATBLCA.

Bonpocbl AN 3aKpensieHns MmaTepuana.

1. Yro Takoe nonynauma?
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2. Mouyemy nonynaums npeacTasnseT cobom 3/IeMEHTaPHYIO 3BONIFOLVOHHYHO

eanHnLy?

UTto Takoe reHopoHZ nonynaumnmn?

YTto Takoe nonMmoppu3m nonynauum?

Kak thopmynumpyeTtcs 3akoH Xapav-BailH6epra n kakoBa €ero posb B U3y4e-

HUMM NPOLLECCOB Npeobpa3oBaHMA reHooHAa NoNynALMmn?

6. Kakue 4epTbl JO/MKHA UMETb MOMY/ALMA KaK 3/IEMEHTapHas 3BO/OLMOH-
Haa CTpyKTypa?

7. Tvnbl noNynAUni.

ok ow

NEKUNA 10 3JIEMEHTAPHbIE ®AKTOPbI 3BO/TFOLUNI

1 XapaKTepucTnKa MyTaLmnoHHOro npouecca. MeHeTMyecKas KOMOUHaTOPMKA.

2 XapaKTepmucTMKa N30M1ALMN KaK 3IEMEHTAPHOMO (PaKTopa 3BONOLMN, e 3HAYEHME.
3 MonynAuMOHHbIE BOMHBI, MOTOK Y Apeid reHoB 1 X posib B 3BOJTHOLUN.

4 B3aMMO[eicTBMe MyTaLMOHHOr0 npouecca, NonynaLMOHHbIX BOSH U N30MALNN.

1  XapaKTepucTuka MyTaluMOHHOro npouecca. [eHeTUyeckas KOMOGUHATO-
pUKa. 3nemMeHTapHbIM 3BO/TIOLMOHHLIM MaTepPUasioMm B 3BOMIOLMY ABNAKOTCA MyTauuw,
MPOLECC >Ke BO3HWKHOBEHUSI MyTauuid NpeacTaB/seT co60M MyTauMOHHbIA npoLecc.
MOCTOAHHO UAYLWMIA B NPUPOAE My TaLWOHHbIA NPOLECC ABSETCA OCHOBHbIM MEXaHW3-
MOM HacnefCTBEHHON M3MeHUYMBOCTY. OH BeAET K M3MEHEHMIO B NOMYNSAUUN YacTOTbI
OLHOrO0 annens rno OTHOLLEHWIO K APYromy. 3HaunUTe/IbHasd YacTb (0T HECKOJ/IbKUX 40 fe-
CATKOB MPOLEHTOB) 0C06ei B MOMYMALUN — 3TO HOCUTENM BHOBb BOZHUKLLNX MyTaLWi.

CTaTUCTUYHOCTb U HEeHanpasleHHOCTb MyTauMOHHOro npouecca. CrOHTaHHbIN
MYTaLMOHHBIA NPOLECC XapakTepu3yeTcs onpefenéHHbIMU YepTamu. B Bugy oTHOCU-
TeNbHO BbICOKOW CTabW/IbHOCTU XPOMOCOM 4acToTa BO3HUMKHOBEHWUSA OTAE/bHbIX Orpe-
[eNéHHbIX MyTaLMil BCerga OTHOCUTENbHO HIN3KA (104 - 10'9), Nno KavKaoMy OTAeNlbHOMY
reHy [asfieHVe MyTalMOHHOro npouecca HeBennko. Ho B CBA3W C 60/bLUMM YUC/IOM
reHOB 1 XPOMOCOM 006LLas YacToTa BCEX BO3HMKAMOLMX MyTaLuid 4OCTAaTOYHO BbICOKA.
CnefioBaTenbHO, MyTaUMOHHbIN MPOLECC OKa3blBaeT 3aMeTHOE [eiCTBMe Ha reHeTuye-
CKYIO CTPYKTYpPY MOnynsauum 1 B COYeTaHUW C FTeHETUYECKOM KOMOMHATOPUKON OKasbl-

70



BaeT BOJIHE OLLYTUMOEe [aBfeHuWe Ha nonynauuio. MyTaumoHHbIA NpoLuecc, ABNASACH
MCTOYHMKOM HAC/MeACTBEHHON U3MEHUYMBOCTU, HE MOXET, OAHAKO, HANpaBnATb 3BOJHO-
LIMOHHbIE U3MeHeHUs. Bo-nepBbiX, MyTaUMOHHBIA MPOLECC ABNAETCS C/yYalHbIM, BO3-
HUKAIOT CamMble pa3HOO6pa3Hble MyTaLun, U3MEHSAIOLLME UCXOAHbIE MPU3HAKN U CBOWCT-
Ba B Pa3/IMUHbIX HarpaB/ieHUsX, OCYLLECTBNASA B K1acCUYeCKoW (hopme «HeonpenenéH-
HYI0 n3MeH4YMBOCTb» Y. [lapBuHa. TakKaa HeHanpaBleHHOCTb MYTaLMOHHOro npowecca
[ienaeT HeBEPOATHON BO3MOXKHOCTb €ro HarnpaBMAIOLLEro BAHWUA Ha NpOTeKaHWe 3BO-
JMOUMOHHBIX W3MeHeHWA. Bo-BTOpbIX, AaBNeHWe MyTalMOHHOro npolecca, XoTa W
BMOJIHE OLLYTMMO, HO OTHOCUTE/NIbHO HEBE/IMKO, MMEIOTCA [aBleHUs ApYrux (PakTopos,
MepekpbiBaloLLMe AaBneHe MyTaUMOHHOro npouecca. MyTauMOHHbIA Mpouecc Heus-
GEXHO OrpaHMYeH OHTOreHETUYECKMMM BO3MOXHOCTAMU KaXA0W (DOPMbl OPraH13moB.
Bbicokas cTabu/IbHOCTb FEHOTUMOB OPraHW3MOB K BHELLUHWM BO3LENCTBUSAM [enaeT He-
BO3MOXXHbIM M HanpaB/stoLLEee BNUAHME YCIO0BUIA Cpefbl Ha XO4 3BOMOLMOHHBIX U3Me-
HEHWIA. 3HAYWT, MO BCEM CBOMM OCHOBHbIM CBOMCTBaM MYTaLMOHHbIA NPOLECC He ABNS-
eTcsa (PaKTopoM, CNOCOOHLIM OKasbiBaTb HarpasfdAloLLee BAUAHME HA MPOLECC 3BOSIO-
umn.  CTaTUCTUYHOCTb M HeHanpas/eHHOCTb CMOHTaHHOro MyTalMOHHOro npotecca
MOATBEPXKAETCA pe3y/bTaTamMmy 3KCNEepUMEHTOB. Y CTaHOB/IEHO, YTO AeNCTBUE faxe ca-
MbIX Creun@uyecknx MyTareHoB Bcerga faéT CnekTp pasHoo6pasHbIX MyTauui.
JBO/MIOLMOHHOE 3HaYyeHWe MyTaLMOHHOro npoLiecca onpefenseTca Npexae BCero
Tem, YTO OH MOCTOAHHO MOAAEPXNBAET BbICOKYHO CTeNeHb reTeporeHHOCTN NPUPOAHLIX
nonynauuii — OCHOBY ANA AeNCTBUSA ApYrnX (hakTOPOB 3BOMOLMMN U NPeX e BCEro ecre-
CTBEHHOro 0T60pa. MoCcKONbKY MYTaUMOHHBIA Npouecc NPUMBOAUT K BO3HUKHOBEHWIO
MyTaLuid, TO OH AB/AETCA NOCTaBLUMKOM 3/1EMEHTAPHOIO 3BOJIIOLMOHHOIO MaTepuana.
MyTauOHHbIA NpoLecc BeAET K BO3HWKHOBEHUIO YacTW TOMO «pe3epBa» Hac/eACTBeH-
HOW W3MEHUYMBOCTU, KOTOPbLIA OnpefenvuT B OyAyLieM BO3MOXHOCTb NPUCNOCO6/1eHNs
Nonynauuii K TeM UM UHbIM U3MEHEHMSAM YC/IOBUI cpefbl. [py3 MyTauuii, NonosHse-
MblA MYTaUMOHHbIM MPOLLECCOM, — 3TO LieHa, KOTOPYH «MiaTuT» Monynsaums 3a BO3-

MO>XHOCTb COXpPaHEHUA B N3MEHEHHbIX YC/T0BUAX, I'IpVIO6p€TeHVIFI HOBbIX MPU3HAKOB U
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CBOWCTB U OCBOEHWS paHee He AOCTYMHbIX YCNOBUIM CYLLECTBOBaHMA. B obwem, myTa-
LIMOHHBIA Npouecc ABNAETCH MOCTOSHHO AENCTBYIOWMM 3/1eMEHTapHbIM 3BOMHOLMOH-
HbIM (DAKTOPOM, OKa3bIBaOLLMM AaB/IEHME Ha NOMYyNAUMIO.

2 XapaKTepucTuKa n301aumum Kak afieMeHTapHoro aktopa asoaounn. 3 Ha-
6N0AeHNIA B NPMPOAEe N3BECTHO O HA/IMYMKN BOMBLLONO YMCNa Pa3/INYHbIX MO reHOTUMNN-
4YECKOMY COCTaBY W YMCMEHHOCTW BHYTPUBWAOBLIX MOMYNSAUMA, OTAENEHHbIX APYr OT
Apyra pasHoo6pasHbIMK 6apbepaMu. SnemMeHTapHbIA 3BOMOLMOHHLINA (haKTop M30NALNs
npefcTaBnseT CO60iM BO3HNMKHOBEHWE NOOLIX GapbepoB — reorpauyeckmx, mopgono-
FMYECKMX, (PU3NONOTMYECKUX, FEHETUYECKMX, ITONOrMYECKMX W AP., PaCUNEHSIOLLMX
MCXOAHYHO nonynsaumto Ha age unu 6onee. 3Ha4eHMe N30M5SUUN CBOANTCS K HApyLLEHUIO
CBOGOHOI0 CKpELLMBaHWSA, OrpaHUYeHNIO MaHMUKCUK, a 3TO BEJET K YBE/IMUYEHUIO 1 3a-
KPEN/IEHNIO Pa3/inunii MeXy 4YacTaMu HaceneHus suga. 3onaumsa — yecunuTenb reHe-
TUYECKMX Pas3Nunin Mexay rpynnamm ocobeit B nonynaumsax. PasaeneHHble 6apbepamu
4acTu NONyNAUMM UK BUAA HEM3OEXHO NONajaroT Noj pasiMyHoe fasfeHune oTéopa. B
rpynnax B cocTaBe BuAa WUav Nonynsyuun, KOTopble pasmMyatoTcs Apyr oT gpyra reHe-
TUYECKK, pasnuunsa 6yayT nocTeNeHHO HaKanMBaTbCA BCNEACTBUE YBEMYEHUS YMCNa
CKpeLWmMBaHNIA Mexay 0cobsiMmn aTUX rpynn. B ganbHeilwem Ha nx 0CHOBe MOryT obpa-
30BaTbCA HOBbIE NOABUABI.

CywecTBytoT e )opMbl U30M1SLUKN — NPOCTPAHCTBEHHAA M BUonornyeckas U3ons-
UMK, NPUYUHBI UX BO3HUKHOBEHWUS pasHble. [pocTpaHCTBEHHas (TeppuTopuabHO-
MexaHuyeckast) U30NauUmMs MOXET CYLLEeCTBOBaTb B Pa3HbIX (JoOpMax: OHa BO3HMKAET Npwu
MOsIBMEHMN TPYAHONPEOAOIMMbIX 6apbepoB — Apeidia MaTePUKOB, HaIMUUK PEK, NPo-
NMBOB, XPebTOB, NleAHVMKOB. BoaHble Gapbepbl pasfenstoT HaceneHue «CyXOMyTHbIX»
BNOB, 6apbepbl CyLUM U30NMPYIOT HaceNeHne BUAO0B — TAPOOMOHTOB, BO3BbILLEHHOCTK
N30NMPYIOT PaBHUHHbIE, & PaBHWHbLI — rOpHbIe Nonynsuun. Tak, Ha ogHOM K3 [aBaii-
CKMX OCTPOBOB UMeeTCs 25 A0MVH, pa3fe/ieHHbIMU TOPHbIMU XpebTaMu, U B KXo 13
HUX BO3HMK/IN CamMOCTOSATE/IbHble MONYNALUN CO CBOMMU CNELMDUYECKMMU OCOBEHHO-

CTAMWU. B HacTosllee Bpems NPOCTPaAHCTBEHHasA M30N1AUMA 3HAUMTENbLHO BO3pocna 3a
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CYET [eATeNbHOCTY YenloBeKa — NOSIBNEHMS KPYMHbIX FOPOAOB, 0POr, KaHaoB, MI0THH
N MHbIX COOPY)XXEHWIA, OrpaHMYMBatOLLMX CBOGOAHOE NepeABMKEHUE NOMNYNALUMA MHO-
rMx BUAoB. MpoCTpaHCTBEHHAN M30NALMS BO3POC/a BCNEACTBUE aKTUBHOI BbIpYOKM fe-
COB, CO3[aHNS1 OOLUMPHBIX OKYNbTYPEHHbIX TEPPUTOPWIA, WUCTPEGIeHWs MOoNynsLunii
BCNeACTBME OXOTbl. Bce 3TO CyLIECTBEHHO YMeHbLLUAeT BO3MOXHOCTU CBOOGOAHOIO
CKPELLMBAHMS MEXAY Pa3HbIMW MOMYNSLMUSMMA U CNOCOOGCTBYET paspbiBy OAHOI Mony-
NAUMKN Ha PSA M30MMPOBaHHbIX rpynn. Bo3HMKHOBEHME MPOCTPAHCTBEHHOW M30MSLMM
06bSACHSIETCA UCTOPUEI Pa3BUTUSA BUAOB Ha OMNpPeAeneHHbIX TEPPUTOPUSX.
Bronormyeckas n3onaums — 3To M30NsLUMs, KOTopast BO3HUKAET Npu NoTepe BO3MOX-
HOCTM CBOBOAHOIO CKpPeLLMBaHWs BCNeACTBUE psaa 61MONOrMYeckux NpuymH. bronoru-
YeCKYH 130N8LM0 06ecneymBatoT e rpynmnbl MeXaHM3MOB: YCTPaHAOLLME CKpeLLyBa-
HUA (OOKOMYNAUMOHHbIE) W M30NAUMS MPU CKPewyBaHuM (NMOCNEKONYNSLMOHHbIE).
MepBble MeXaHU3Mbl MPeAOTBPALLAOT NOTEPHO FaMeT, BTOPble CBA3aHbl C NOTEPei rameT
n 3uroT. CylLecTBYHOT pasHble ()OpMbl OMONOTMYECKO WM30NALMW: 3KONOrMYecKas,
MOP(O(M3NONOrNYecKas, reHeTuYecKas, aTonornyeckas (MoBeeHYECKass M30MsLKS).
Mpy 3KONOTNYECKOW U30MALMM HapyLLAeTCs BEPOSITHOCTb BCTPEYAEMOCTM MapTHEPOB.
SKonornyeckas 13onaUMs BOHUKAeT B pe3yrbTaTe AENCTBUS BUOTUYECKUX MK abuo-
TUYECKMX (haKTOPOB Ha Nonynsuumn, obuTatoLLMe Ha OAHOI TeppuTopui. Mpucnocobne-
HUWe K pa3HbIM TemnepaTtypam, HanpumMep, NPUBOANT K MOSIBNIEHNIO BECEHHUX, IETHUX W
OCEHHMX (JOPM PacTEHMIA, TPUBOB U XKMBOTHbIX, aKTUBHbIX UMEHHO B 3T Mepuojpl
MO3TOMY He CKpelUyBatoLmxcs Apyr ¢ Apyrom. OTCYTCTBUE X035€B BbIHYXAAeT napa-
3MTOB U CMMOBUOHTOB MpuMcnocabnMeaTbCs K HOBbIM Buaam. Mpu Mopdogusnonormnye-
CKOWi M30NSILMN N3MEHSIETCS He BEPOSITHOCTb BCTPEYM NOJOB (MM NMOMOBbLIX NPOAYKTOB),
a BEpPOATHOCTb OMNIOA0TBOPEHMS. Mopthothunanonornyeckas U3oNaUms BO3HMKAET Npu
MyTaLWsiX, BbI3bIBAOLLMX U3MEHEHME (DOPMbI LIBETKOB U UCKNHOYAIOLLMX OMbINeHNe BET-
POM WM ONpeAeneHHbIMK TPynnaMy HaceKOMbIX. Y MapasuTOB pacTeHWUli BO3HMKAKOT
MyTaLyK, NO3BONSIOLLME MM Pa3BMBATLCS Ha KOPHSAX, NIMCTbAX, CTEONSX, LBETKAX WK

MNOAaxX PacTeHWA. Y XKMBOTHbIX B pe3y/bTaTe MyTauuii MOryT U3MEHATLCS pasmepbl 1
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(hopMbl KOMYNATUBHOrO annapara, U301UpYyoLLmMe UX OT APYrux ocobei. MeHeTnyeckas
N30N1ALMA MOABIAETCA MPU NEPecTporiKax reHOTUMOB — U3MEHEHWIA Yncna Unn opMbl
XPOMOCOM Y 6/IM3KMX BUAOB, YTO YMEHbLUIAET BO3MOXXHOCTM 06pa3oBaHnsA MOSHOLEHHO-
ro NOTOMCTBA MeXAy HUMW, TO eCTb pe3y/ibTaTbl 3PPEKTUBHOIO CKPeLLMBaHUA OKa3bl-
BalOTCA HEHOPMa/IbHbIMW. Y pacTeHWid OTHOCUTE/IbHO YacTO BO3HMKAKT TeTpaniona-
Hble (DOPMbl M TakMe (HOPMbl OKa3blBAKOTCA M30/IMPOBAHHBIMU OT UCXOAHON AMNIOUS-
HOW B BUAY NOYTW MOSIHOW CTEPUSILHOCTU TPUMNIOUAHBIX TMOPUA0B MeXay HuMuK. [lo-
BeleHYECKME M30NALUN BO3HUKAIOT Y XKMBOTHLIX MPU USMEHEHUWN pUTYaNa yXaXKUBaHUA
3a CaMKOW WNn BefieHMsi BpayHbIX MOELUHKOB, OrpaHWYMBAIOLLIMX WX CrnapuBaHue C
npeacTaBUTENSAMM Apyrnx nonynaynia.
BaXXKHbIMY XapaKTepuCTUKamMu U30NAUMKN ABNSKOTCA A/INTENBHOCTL ee AeNCTBUSA, CTaTK-
CTUYHOCTb W HeHanpaB/IEHHOCTb. M30M15UmMa KakK 3BOJIOLMOHHBIA (JakTop He co34aeT
HOBbIX FEHOTMNOB WM BHYTPUBUAOBLIX (POPM. 3HAUEHME ee B 3BOOLUUA COCTOUT B
TOM, YTO OHa 3aKpensseT U YCUIMBaeT Haya/lbHble CTaauy FeHOTUNUYECKOW anddepeH-
LMPOBKKN. PasfeneHHble 6apbepaMn Yactu MONynsauuin uaM BuMAa NonagatroTt nog pas-
NINYHOE [aBneHve oTbopa. 30naumsa BefeT K COXpaHeHUIO CreLMpUYHOCTY reHooHaa
AMBEPTUPYIOLLMX (POPM.

3 MNonynAuMoHHbIE BOJTHbI, NOTOK W APerd reHoB M MUX posb B 3Bonwoumn. B
MPUPOAHbLIX YCMOBUAX MOCTOAHHO MPOUCXOAAT MEPUOAUYECKME KOMebaHNa YMCNeHHO-
CTW NONyNAUNIA, X Ha3bIBAtOT MOMNYNALMOHHLIMW BOJTHAMU, UM BOTHAMW XXU3HU. Ync-
NEeHHOCTb NONYNAUUIA NpeTepreBaeT 3HaUNTe/IbHbIE N3MEHEHWS, CBA3aHHbIE C CE30HHbI-
MU U3MEHEHWUAMU, TOL0BbIMU KOMebaHNAMN abMoTUYECKMX (PaKTOPOB cpefpl, C 6UOTu-
YECKMMU (PaKTopamu, C NPUPOAHLIMU ABNEHUAMU, KaTtacTpogamu, ap. Macwtabbl Ko-
ne6aHWin YNCNEHHOCTU NONYNAUUIA ABNSAKOTCA Pa3IMUYHBIMU U MOTYT ObITb 3HAUNTENb-
HbIMW. Hanpumep, Hepeakn cny4van pPe3Koro COKpalLeHUs YMCNEeHHOCTU MOoNnynsauuu,
CBAI3aHHbIE C NoXKapamun, HaBOAHEHUAMU, ANNTENbHLIMWA 3aCyXaMu, U3BEPXKEHUAMU BY /-
KaHOB. V3BECTHbI C/ly4yanm MaccoBOr0 pasMHOXeHUS MONynaumin oTheNbHbIX BUAOB, Ha-

npumMep, capaHyn, rpubos, 60ME3HETBOPHBLIX GakTepuid (anugemun). ECTb npumepbl
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PE3KOI BCMbILWKN YMUCNEHHOCTM BUAOB, NPEACTABUTENIM KOTOPbIX OKa3a/UCb B HOBbIX
ANS HUX YCNoBUAX, FAe HeT BparoBs, N MMeeTcA XopoLuast KopmoBas 6a3a (Konopaackuii
XYK B EBpone, Kponuku B ABCTpasimun). [lpoueccbl 3TM HOCAT C/lyYaiHbliA XapaKkTep,
npuBoAsA K rmbenn ofHM reHOTUMbI U BbI3blBas pasBUTUE APYruX, BCMEACTBME YEero npo-
NCXOAAT CYLLECTBEHHbIE NMEPECTPOMKM reHotoHa nonynsumn. Peakuii nepef, Koneba-
HUEM YMUC/IEHHOCTU reHOTUN (a1/1eNb) MOXEeT CAenaTbCa 00blYHbIM 1 OYAeT noaxeayveH
ecTeCTBeHHbIM 0T6OpOM. BrvsHve nonynsynmoHHbIX BOMH MOXeT OblTb 0COBEHHO 3a-
METHO B MONYNAUMAX OYEeHb Masioil BEINMYMHbLI, 0ObIYHO MPU YUCNEHHOCTU PasMHO-
Xatowmxcs ocobeir He 6onee 500. B aTnX ycnoBmax NonynsuMOHHbIE BOMHbI MOTYT
NOACTaBNATb MOA AEWACTBME eCTeCTBEHHOro OTOOpa peakue MyTauum UM YCTPaHATb
006blYHble BapuaHTbl. ABNEHUA NEPECTPOMKM reHo(oH4a N U3MEHEHMST YacTOT BCTpe-
4aeMOCTU CYLLECTBYHOLNX ansnenent (reHa), CBsa3aHHble C Pe3KMM U CyvaliHbIM U3MeHe-
HWEM YMCMIEHHOCTU MONYNAUMA, yTpaTbl FeHOB, MOMAYYUIM Ha3BaHWe Apeida reHos.
MonynAuUMOHHbIE BOSHbI U CBA3aHHbIE C HUMW SIBNIEHWS Apeida reHoB C/yyvainHo nsme-
HAKOT KOHLIEHTPAUMIO pa3HbIX reHOTUMOB N MyTaLMii, NPUBOAAT K OTK/IOHEHMSIM OT re-
HeTMYeCKOro paBHOBECUSA B NOMYNAUMAX. TN U3MEHEHUA MOTYT ObITb MOAXBaYeHbl OT-
60poM 1 cNocoBHbI MOBAMATL Ha [a/ibHeLIMEe NPOLECChl 3BOMOLMOHHBLIX Npeobpaso-
BaHUI.

Knaccudpmkaumsa nonynsaumMoHHbIX BOMH: 1) nepuoanyeckne KonebaHus YMCNeHHOCTH
KOPOTKOXXMBYLLMX OPraHNM3MOB — Ce30HHble KosiebaHus YMCIEHHOCTU MUKPOOPTraHn3-
MOB, 60/IbLUIMHCTBA HACEKOMbIX, OHONETHUX PacTEHWUI, rpnboB; 2) Hernepuoamnyeckme
KoNnebaHnsa YMCNEHHOCTU, 3aBUCALLME OT C/IOXHOI0 coyeTaHUA pasHbiX pakTopos (OC-
nabneHne npecca XWMLLHWUKOB A1 YXEPTB, YBe/IMYeHNe KOPMOBbIX PecypcoB), 0ObIYHO
Takue KonebaHMs YNCNEHHOCTN KacaroTca MHOTMX BUAOB B 3KOCUCTEMAX M NOPOW BeayT
K KOPEHHbIM MePecTpoiikaM BCel 3KOCUCTEMbI; 3) BCMbILKA YUCNEHHOCTU BUAOB B HO-
BbIX paiioHax, rae OTCYTCTBYHOT UX €CTeCTBEHHble Bparu (3n104es KaHagckasi B BOAO-
émax EBponbl, aMepnkaHcKas Hopka 1 oHfgaTtpa B EBpasun); 4) peskue Henepuoamye-

CKMe KonebaHMs YMCNEeHHOCTU, CBSi3aHHble C NMPUPOAHLIMK «KaTacTpodaMi» (HeCKO/b-
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KO 3aCyLLUNMBbIX ner).
[elicTBMe NONyNAUMOHHBLIX BOMH, KaK U [AeWACTBUE APYroro 3/1emMeHTapHOro 3BO/oLM-
OHHOTO (haKTopa — MyTalMOHHOr0 npouecca, CTaTUCTUYHO U HeHanpaBneHHO. Monyns-
LIMOHHbIE BOMHbI CNY>KaT MOCTaBLMKOM 3/1EMEHTAPHOr0 3BOJIOLIMOHHOIO MaTepuana.

OfHUM 13 (haKTOPOB, UrpatoLLMX PONb B 3BOMOUMN, SBNAETCA Murpauus. INog mu-
rpaumein noHMMaeTcs nepeasykKeHne opraHM3MoB M3 OAHOr0 MeCcTo0OMTaHNA B ApYroe.
B 3BONIOUMOHHOM MNaHe MUrpauus 03HayaeT, BO-MepBbIX, MepecesieHne 3a npegesbl
apeasia MaTEPUHCKOW MONyNnsALumn, BO-BTOPbIX, TaKOe MepecesieHune, 3a KOTOPbIM Creay-
eT NMMbo 06HOB/MEHME reHO(OHAA APYroin NoNynAaunM B pe3ynbTaTe CKpewmBaHns Mu-
rpaHToOB C ee 0Cc06sMKU, MO0 06pasoBaHME HOBOW CaMOCTOSTE/IbHOW NOnynsumMun. 3Bo-
NIOUMOHHOE 3HAYeHME MUrpauMn COCTOMT B M3MEHEHWWM FeHEeTMYECKOro cocTaBa Tex
nonynauui, B KOTOpble BIMBAKOTCA MUMPaHTbl. ATO U3MEHEHWNE OCYLLECTBSETCSH TaKu-
MU npoueccamu, Kak NnoTOK FeHOB M UHTPOrpeccus reHoB. MOTOK reHoB — 3T0 06MeH
reHamy mexay nonynsaumMsmv ogHoro Bmaa B pesynbTaTte CBOOOAHOI0 CKpeLUMBaHus NX
ocobei. HYacTb 0CO6en-MUTrpaHTOB OAHON MONYNALUA NPOHUKAET B APYrYHO, U UX FeHbl
BK/1HOYAIOTCS B reHO(oHA, 3TOM nonynsuun. NoToK reHOB pacCcMaTpuBaeTCs B KayecTBe
Ba)KHOIO0 MCTOYHMKA reHEeTMYECKON N3MEHUMBOCTM MONyNaUniA. B gaHHOM cnydae npo-
NCXOANT MepPeKoMOUHaLMA TEHOB Ha MeXNonynsuMoHHOM YpoBHe. VIHTporpeccus re-
HOB - 3TO OGMEH reHaMu Mexay nonynsyusmMmn pasHbiX B1AoB. MNpu nHTporpeccun re-
Hbl O[IHOr0 BMAa BK/KOYAtOTCA B reHOOHA ApYroro Buga. JaHHblil npouecc npoTekaeT
bnarofaps YCMnewHon MeXsMAoBON rmépuamsaummn. VIHTporpeccus LIMPOKO pacnpo-
CTpaHeHa y pacteHuin (A.b. leoprmuesckui, 1985).

4 B3anmopgeincTeme MyTauMOHHOIO npouecca, NonynsauMoHHbIX BOMH N U30N1S-
Lunun. B npupoge Bce TPWU 3neMeHTapHble 3BOOLMOHHbIE (DaKTOPbl AECTBYHOT COBMeE-
CTHO, O[JHAaKO PO/ib KaXAOro MOXET YCUNMBATbCA B 3aBUCUMOCTU OT KOHKPETHOW 06-
cTaHOBKMW. CpaBHUBast OTHOCUTENbHOE 3HAYEHUE AaB/IEHNS 3NIEMEHTAPHbIX 3BOJTHOLMOH-
HbIX (DAKTOPOB, CrieAyeT NOAYEPKHYTh, YUTO BEPOSITHO AaBfeHUe NONY/SUNOHHbIX BOJH,

0CO6EHHO B MaslbIX MO YMCNEHHOCTU nonynaunax, AO/MKHO 3aMETHO MPeEBbILWATL AaB/e-
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HWe MYTaLMOHHOro npouecca. TeopeTMUecKre pacueTbl NOKa3bIBalOT, UTO B NONYNASLN-
X Manoli BeNIMYMHbI NONYNSLMOHHbIE BO/IHbI MOFYT KaK 6bl MOACTaBNSAThL MOA AeACTBUE
ecTeCTBEHHOro 0TOOpa peaKue MyTauun UK YCTPaHATb YXKe 0BO/IbHO 06bIYHbIE BapU-
aHTbl. [JaBneHne 130MaLUMN, Kak NpaBuio, NPEBOCXOANT AaBeHWE MYTaLUMOHHOIO Npo-
Lecca, v, BUAMMO, 6/IM3K0 K BENMUMHE [aB/EHMS NONYNALMOHHBIX BOMH. Bee Tpy dak-
Topa MMEIT CTOXACTUUECKYHO Npupoay AeicTBMs (CyTb CTOXAcTM3Ma CBOAMUTCS K TO-
MY, UTO UYMC/IEHHOCTb MOMYNALUMU ONPeAenseTcs cyYaitHo pacnpeaeneHHbLIMU BO Bpe-
MEeHMW 1 NpocTpaHcTBe hakTopamu). OBLWUM AN HUX SIBSETCS U HEHaNPaB/eHHOCTb,

HeonpeaeneHHOCTb.

Bon POCbI O/11 3aKpPEerieHnA

1. Kakve BblAenstoT 3/1eMeHTapHble 3BOMOLMOHHbIE (DaKTOpPbI?
BaxkHeliLLMe CBOMCTBA MYTAaLMOHHOIO Mpouecca, Kak aNeMeHTapHOro gakropa
3BonoLMn?

3HayeHne MyTaLMOHHOro npotecca?

MonynAuMOHHbIe BOMHBI, ONpeaenieHne, Knaccugukaums.
IBONOLMOHHOE 3HaYeHue NonynAUMOHHbIX BOJH.

N3onaums, onpegeneHme, Knaccupukaums aBreHnin n3onaumm.
3HaueHne N30/15LUN B 3BOSTIOLUN.

UTo Takoe apeid reHoB 1 ero posib B 3BOMOLNN?

Mwurpaums v ee posb B 3BO/OLMMN.

10 YTo ABNdeTCs 06LWMM ANS 3/1eMEeHTapHbIX 3BO/IFOLMOHHbIX )akTOpPoB?

N

©ooNO OThW

NEKUMA 11 ECTECTBEHHbLII OTBOP - [OBMXKYLWAA U
HAIMPABTAKOLWAA CUNTA 3BOJTFOLUNN

1 MpeanocbINKn AeNCcTBNA eCTECTBEHHOI0 0T60pA.

2 EcTecTBeHHbIN 0T60pP Kak 13bupatenibHOe BOCNPOU3BeLeHVE FreHOTUMOB.
3 OCHOBHble (POPMbI CTECTBEHHOI0 OTOOPA.

4 MecCTo eCTeCTBEHHOr0 0T60pa cpeamn ApYrux (hakTopoB 3BOJIOLUN.
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1 Mpeanocbl/IKN AeNCTBUA eCTEeCTBEHHOro oT6opa. [ OCYLIeCTB/IEHUS MYCKO-
BbIX MEXaHW3MOB 3BOJTIOLUNN H€06XO,£I,VIMO Ha/in4yme rpymnn (baKTOpOB, B TOM 4Hucne, He-
06X0AMMO Ha/mume (hakTOpoB, ONPeAensoWmnX nosiBneHne agantaumii U yCnoXHeHue
opraHn3aunn opraHM3mMoB, TO €CTb (baKTOpOB, HanpaenAawWwmx 380ﬂl0L|,|/|0HHbII7I npo-
Lecc. O,EI,HI/IM N3 TaKnx (baKTODOB CNYXXUT eCTECTBEHHbIN 0T60p.

|_|pe,£I,I'IOCbIJ'IKaMI/I lEI,eI\/JICTBI/IFI 0T6opa ABNAKOTCA HacnegCcTBeHHasdA reTeporeHHOCTb Mno-
NyNAUNA, «daBneHre XU3HM» 1 6opbba 3a CyLLeCTBOBaHME, KOTOPblE PAaCCMOTPEHbI
BbILLIE. O,D,HaKO H606XO,EI,I/IMO OTMETUTL CJiIEAQYIOLLIEE. B I'IOCI'IE,EI,&pBI/IHOBCKI/IVI nepnos
bopbba 3a CyLIECTBOBaHME M3ydanacb MHOTVMMW UCCNeaoBaTeNsMu U NpeacTaBneHns o
Hel 3HaUNTENbHO yrny6|/|n|/|Cb, HO OCHOBHbIE €€ MON0XXEeHNA, pa3pa60TaHHb|e Y. ,ﬂ,apBI/I-
HbIM, OCTarOTCA NMPU3HAHHbLIMW. Eopb6a 3a CyLlecTBOBaHME ABNAETCA MPOLLECCOM, Ofl-
peaenstoLWyM 3aKOHOMEPHOE CHUXKEHUE UYMCNEHHOCTW KaXKAOro MOKONEHUS W perysnu-
pytownm KonebaHna NNOLOBUTOCT B pe3y/ibTaTe paspeLleHust NMPOTUBOPeUnNiA Mexay
opraHusMammn 1 OoKpyXarowwmmm ux ycnosuamu. B 60pbbe 3a CyLlecTBOoBaHME UMeeT
3HayYeHne CTPeM/IeHNe opraHu3ma K 6ecnpefenbHOMY Pa3MHOXEHUIO, MPUBOAALLEMY K
“[aBNEHUIO YXWU3HW», U COMPOTUB/IEHE MY CO CTOPOHbI PU3NYECKMX U BNOTUYECKUX
(hakTOpPOB BHELLHel cpefpl. FeomeTpryeckas NPorpeccus pasmMHOXeHUs XapakTepusyet
noTeHuMaibHyt0O UHTEHCUBHOCTb Pa3MHOXXEHUA OPraHM3MOB. Ka)K,CI,bII7I B MNMpU pean-
3aunn ero noTeHUunasibHbIX BO3MOXXHOCTEN K PasMHOXXEHNIO B COCTOAHNN 3a KOPOTKKNE
CPOKN nNpPon3BeCTn 3HaYNTENbHOE KOJINYECTBO MOTOMKOB. I'Iporpeccvm PasMHOXXEeHUA
o6ecneunBaeT UCXOAHYH M3ObITOYHYHO UYMCNEHHOCTb BMaa. OfHAKO A0 B3POCNOro Co-
CTOAHNA OOXXMBAET ropasgo MeHbLUe 00066I7I, yem uX nossnseTca Ha cBeT. CooTHOLLe-
HWE Mexay 4YMCcioMm poanBLLUNXCA 0CObOeN 1 yncnom ocoben m3 HUX, NPUHABLLUNX Yy4a-
CTue B OCTaBJieHU MNMOTOMCTBa, ABNAETCA 0ObEKTUBHbBIM MePUIOM 60pb6bl 3a CyuwecT-
BOBaHWeE.

MoHsATNE 0 6opbOe 3a CyLLeCTBOBaHME UMEET COOPHbIN XapakTep U npeacTas-
NnseT cob0in CNOXKHbIN NPOLIECC B3aMMOENCTBUIA 0CO6E OHOMO U pa3HbIX BULOB.
BblgensoT  BHYTPUBMAOBYHO U MEXBWA0BYHO JOPMbI, @ Takke opmMy 60pbObI 3a
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CYLLeCTBOBaHWE C He6/1aronpUATHLIMK YCN0BUAMU HeOpraHn4eckor npupogpl. Vx
pe3ynbTaThbl Pa3INYar0TCA, HO BCe OHWU MPUBOAAT Yepes nepexxmsaHune 6051ee KOH-
KYPEHTHOCNOCOOHbIX K eCTeCTBEHHOMY 0T6opy. bopbba 3a CylecTBOBaHME OX-
BaTbIBaeT BCe (DOPMbI aKTUBHOCTU 0C06eid, Hanpas/ieHHble Ha MOALEPXKAHME YKUN3-
HU 1 pasmMHOXXeHUs. Ocobb BCTYNaeT B ONpeAe/ieHHble OTHOLUEHWA C ApYyrMu op-
raHM3mamu, hakTUYeckn COpPEeBHYACb B [00bIBAHUN MWLM W 3aliUTe OT BParos.
Tak, 3adL, 3aXBaTVMBLUMIA MPU HeJoCTaTKe KopMa OCMHOBYHO BETKY, COPEBHYETCA
B 3TOM C ApYrvMu 3aiiamu, HO B TO XKe BPeMsi OH [O/DKEH CracatbCsi OT XULLHK-
KOB. OTO MposB/eHNe NpsMoin 6opbObl 3a CYyLLeCTBOBaHWE, KaK BHYTPUBWULOBOW,
TaKk U MeXBWL0BOW. BcTpeyaeTcs elle KOCBEHHasd 6Gopbba 3a CyLLEeCTBOBaHME.
Hanpumep, ocobu ofHOro Buia Kak 6bl COPEBHYKOTCA MeXay Cob6oi B YCTONYM-
BOCTU K BO3€eNCTBUIO HEGMaronpuaTHbLIX (DaKTOPOB Cpefbl — ronoga, xonoaa, 3a-
Cyxn u T. 4. (KOHCTUTYyUMOHanbHas 60pbba). Elle BblAenaT BHYTPUIPYMMo-
BYIO, MEXCEMENHYIDO N  MEeXrpynnoByto (POpMbl 60pbObl 3a CyLecTBOBaHMe.
Bopbba 3a CyLLeCcTBOBaHME CBsi3aHa C rmMbenbo (3nnMMuHaumeit) ocobeld. Pasnnya-
0T Takve TUMbl 3IMMUHALMN KaK 00LLYH0, NHAMBUAYaIbHYIO, NPSMYHO U KOCBEH-
HYI0, CEMEHYIO ¥ FpynnoByt0. BblfeneHne yKa3zaHHbIX KaTeropmii nokasbiBaeT Ha
Ype3BblYaHY CMIOXKHOCTL MPOAB/EHNS 6OPLOLI 3a CYLLECTBOBAHME.

2 EcTecTBeHHbIA 0T6OP KakK M3bMpaTesibHOe BOCMPOM3BEAEHNE TEHOTUMOB.
Y. [apBuH onpeaennn ecTeCTBEHHbI 0TOOP Kak coxpaHeHne 0cobeid ¢ Moe3HbIMU 1
rméenb C BPeAHbIMU WHAMBUAYaNbHBIMUA YKIOHEHUSIMA — «MepeXxuBaHue Hanbonee
MPUCNOCOBNEHHbIX U TMBeNb MeHee MPUCcnocobneHHbIX». OfHaKo, B NpoLecce ecTecT-
BEHHOro 0TO60pPa BaXKHbl He CTO/IbKO BbKMBaAHWME MM rMbenb 0Co6eit, a BKNaL KaKaoMm
0cobun B reHooHA nonynaumMn. bes pasmMHOXeHMs1 BKNaf 0Co6el B reHooHA, nonyns-
UM paBeH Hynto. TONbKO yCNex B PacnpoCTPaHEHUN W 3aKPenieHUN OnpeaeneHHbIX
annenen (MNn UenblX FeHHbIX KOMIMEKCOB) B NOMyNsuMsaX BedeT K BO3HWKHOBEHMHO
3/1eMEHTapPHOr 0 3BOIOLMOHHOTO AB/IEHNSA, NIEXKALLEro B OCHOBE BCAKOI0 3BOJIHOLMOHHO-
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ro fpouecca, HO JOCTUraeTcs 370 iMWb NpU AMpHEPeHLaIbHOM BOCMPOM3BELEHUN
reHOTUNOB. YCnex B pa3MHOXEHMWN pa3HbIX 0CO6ei MOXKET C/MYXXNTb 0ObEKTUBHbLIM Te-
HETUKO-3BO/TIOLMOHHBLIM KPUTEPUEM eCTeCTBEHHOro oTbopa. CnefosatenbHO, Moj ec-
TECTBEHHbIM 0TOOPOM HY>KHO NMOHMMAaTb U3bMpaTenbHoe (anddepeHumansHoe) BoC-
NPou3BefeHNne reHOTUMNoOB WM reHHbIXx Komnnekcos (A.B. A6nokos, A.I'. KOcydos,
1989).

EcTecTBeHHbI 0TOOP KakK ABVXYLLUMIA (PAKTOP 3BOMHOLMM UMEET BEPOATHOCTHBLIN 3a-
KOHOMEpPHbIN XapakTep; (hopMupys MpU3HaKW U CBOWCTBA MyTeM WHTErpupoBaHns OT-
[eNbHbIX CNyYaiHbIX YKNOHEHWNIA C HE3HAUYNUTE/IbHON afanTUBHOW LIEHHOCTbIO, OH 06Na-
[aeT HakannMBatoLWMM 1N UHTErPUPYIOWUM [eACTBMEM, eMy CBOMCTBEHHA ajanTuBHas
Hanpas/fieHHOCTb. HanpaBneHHOCTb B feiCcTBUM 0T6Opa BO3HUKAET CTUXMIHO. EcTecT-
BEHHbI 0TOOP HMKOTAa He BefeT K 3aKPerneHnIo NPU3HaKoB, BPeHbIX 419 BUAA, OH He
npesonpejeneH, He Hanpas/eH 3apaHee K Kakoin-To Lenn. HanpasneHwe oTbopa onpe-
[enseTcs COOTHOLUEHWEM HAC/e[CTBEHHON M3MEHUYMBOCTU B reHOOHAE nonynauuu u
YCNOBMIA 60pb6bI 3a CyLecTBOBaHMEe. ECnn npu3Hak okasbliBaeTcs 6osee afanTUBHbIM
MNPV aHHbLIX YCNOBUAX MO CPAaBHEHUIO CO BCEMW YKJIOHEHMSAIMU OT CpefHei HOpPMbI Mo
3TOMY MpuU3HaKy, oTéop 6yaeT COXpaHATb TaKOW BapuaHT, a BCE YKNOHAIOLLMECA Bapu-
aHTbl OyayT 3/IMMUHMPOBaTbCA. B anbTepHaTMBHOW CUTyauuu, ecim CpegHsas Hopma
MpM3HaKa OKa3blBaeTCA MasioafanTMBHOW B AaHHbIX YCOBUAX, 0TOOP OyAeT NoaxBaThl-
BaTb /IIOObIE YKIOHEHUA OT HOPMbI, TO €CTb ero HaripaBfieHMe GyAeT NPOTUBOMOJIOXK-
HbiMm (A.C. Ceepuos, 1987, 2005).

EcTecTBeHHbI 0TOOP MOXET AelCTBOBaTL MO /II060MY NMPU3HaKy WM CBOWCTBY, 13-
MEHAA N060I HacNeACTBEHHbIN NPU3HaK B Yepese NOKOeHWA. ECTeCTBEHHbIN 0TOOP Ha
Ka>K40M M3 3TarnoB 3BOIIOLMN OCTaB/AET 0COOM C 0COBEHHOCTAMMU, TyYLLIMMU B Onpeje-
NeHHbIX YCnoBuAX. ECnn ycnosusa CyLLeCTBOBAHWA TPYMbl COXPAHAKTCA CTabUbHbIMU
[OCTaTOYHO [/IUTEe/IbHOE BPEMS, Hanpas/ieHWe AeNCTBUS 0T60pa B PALY MOKOSEHWIA
TaKXXe OCTaeTCA CTabubHbIM. [103TOMY MOXHO MPU3HATL, YTO UMEHHO OTOOP Hanpas-

NIAeT 3BOMIOLMIO MO onpefenieHHoMy pycny. HanpasneHue pna eCTeCTBEHHOIO 0T6opa
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onpeaenseTcs CNOXHbIM COYeTaHUMEM BHELUHUX WU BHYTPEHHWUX YC/IOBUIA CyLLECTBOBa-
HWS, ycrexom B 60pb6e 3a CyLlecTBOBaHME.

MexaHu3M [eiCTBMA eCTeCTBEHHOI0 0TOOpa 3aK/HYaeTCa B COXPaHEHMI, HaKone-
HUW N YCUNIEHUW B PALY MOKONEHWUA MeNKUX, UHAUBUAYA/IbHbIX, HACNeACTBEHHbIX YK-
NOHEHWIN B NpU3HAaKax U CBONCTBAX (HAKOMJIEHUW U YCUNEHUWN B PALY NMOKOEHWUI Cly-
YaiHbIX YKNOHEHWI C HE3HAYNTENbHOM afanTUBHOW LIEHHOCTbLIO). Mof oT6op nonagaroT
WHAVBUABI, TPYMMbl — CEMbW, NOMYAAUUW, TPYNMbl NONYNALMIA, BUABI, Lienble coobLe-
cTBa. NepBMYHO OTOOP AE/CTBYET B NONYNAUMAX — 3TO Nose AencTens otéopa. B npe-
fenax nonynauui otéuparoTcs MHAMBUALI, 06najaroLime KaknuMu-10 LOCTOMHCTBaMK
nepes ApyrvMMun. 3Tm OCTOMHCTBA BbIPAXKEHbI B HAIMYWUW U OTCYTCTBUM KaKMX-11M60
MPWU3HAKOB N CBOWCTB, pacCMaTPMBAEMbIX Kak TOUKM MPUIoXeHus otéopa. Ho 6opbba
3a CyLLeCTBOBaHWe NPOUCXOANT He MeXAy MpU3HakaMmn 1 reHaMu, ux onpesensowmmu,
a MeXxay UX HOCUTeNsMn — 0cobsiMU. VIMEHHO MHAMBUAB! ABNAKOTCA 3/1eMEHTapHbIMU
ob6bekTamy oT60pa. Chepa AeMCTBUA eCTECTBEHHOrO OTOGOpa 3aTparvBaeT YKU3HEHHO
BaDKHble NMpW3HaKu 1 cBoMcTBa 0c0bn. OT6OpP BCerga naeT no eHotunam. B deHoTmne
0Co6M OTpaxKaroTcs 0COBEHHOCTU reHOTMNA, U B PALY NOKOSIEHWIA 0TOOP MO (heHOoTUMaMm
CBOAMTCA K OTOOPY OnpeAeneHHbIX reHOTUNoB. B utore, ciepoit gericTena otéopa sB-
NATCA (PeHOTMN N reHoTMN. [BOMCTBEHHOCTb WM CTYMNeHYaToCTb B AENCTBMM OTOOpa
onpeaenseT BXXHOCTb PeHOoTMNA U (DEHOTUMUYECKOA U3MEHYMBOCTU B 3BO/THOLUN.

KoadhcpuumeHT 0T6Opa (S) — 3TO MokKasarteslb, KOTOPbIA onpegenseT npucnoco6-
NEHHOCTb OpraHu3ma. INprucnocobneHHOCTb OpraHn3mMa OLEeHMBAETCSA MO BbKUBAEMOCTY
— YeM BblILLE €ro BbDKMBAEMOCTb, TEM BbILE NPUCNOCO6/IEHHOCTb. CTeneHb OTHOCK-
TenbHON npucrnocobneHHoctn reHotmuna (W) xapaktepusyetcs ero afanTUBHON LeH-
HOCTbIO — CMNOCOBHOCTHIO FEHOTUMA K BBKMBAHWIO 1 BOCMPOM3BEAEHMNIO MO CPaBHEHUIO
C Apyrumu reHotunamu B nonynaumsax. KoadduumeHT otéopa BapbupyeT o1 1 10 0 1
npeacTaBnseT co60iM BeNUYMHY, 06paTHYHO afanTMBHOW LEHHOCTU reHoTuna. Yewm
OonbLUe afanTUBHaA LeHHOCTb FeHOTUMA, TEM HUXKe KoapuuueHT oTtbopa. Ecnn

W =1, 10 S = 0. Hanpumep, 13 100 poamuniumxcs ocobei ¢ onpesesieHHbIM NpU3Ha-
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KOM [0 Pa3MHOXEHUS JOXMBYT BCe, a C APYrUM npusHakoM — nvwb 90 ocobeir. 310
3HAUUT, YTO B MEPBOM C/y4vae KO3pPuumeHT oTbopa paseH 0, a Bo BTopom — 0,1. B
MPUPOSHbLIX YCNOBUAX KOIPPULMEHT 0TOOpa 06bIYHO He npesbiwaeTt 0,10 - 0,20, vale
OH UMEeeT MeHbLLME 3HAYEHUS.

KoathgpuumeHT oT60pa MOXKET BblpaXKaTb KakK BO3pacTaHue, Tak M yOblBaHME KOH-
LleHTpaumin annens. B nepBom cnyyae MMeeT MecTo pasMHOXeHWe HOCUTENS, BO BTOPOM
— €ro 3IMMUHaUms.

SphekTMBHOCTL O0THOpPa — NOJ HE MOHMMAOT CTeMNeHb AOCTUMXEHUS K onpeje-
NEHHOMY MOMEHTY BPEMEHU MOMI0XKUTENbHOrO pe3ynbTara 0Toopa, KOTOopbIA onpeje-
NAETCA COBOKYMHOCTLIO MOSIOXKUTESIbHO OTOMPAEMbIX FEHOTUMOB U CBA3aHHLIX C HUMU
MOP®O-(PU3N0NOrNYECKMUX CBOMCTB OpraHM3MoB. APeKTUBHOCTL 0T6opa onpeaens-

eTca no qopmyne: f = n1+s)

, TO €CTb OHa onpegendeTcda OTHOLLEHNEM HNCEN BbDKN-

BaKOLLX 0COGEN KaKAoro BapuaHTa. Ecnm, HanpumMep, oHa paBHa 1,5, TO  3T0 03Haya-
eT, YUTO OAMH 13 CPaBHMBAEMbIX BapuaHTOB B 1,5 pasa nydlle NpucrnocobseH no cpas-
HEHUIO C APYTUM.

CKopocTb 0T60pa — 3TOT MapameTp OMNpPeAensieTcs BEMUNHON NpupaLLeHns oTou-

paemMoro BapuaHTa B eAMHULLY BpemMeHW. OHa NponopLyoHaibHa Ko3(hguLMEHTY oT6opa

1 BblpaXaeTcs hopMYynoii: p = pqﬁ, rae p — KOHLEHTpaUus 0T61PaeMoro BapuaH-

Ta,  — KOHLEHTpaLUs 3NMMUHUPYEMOrO BapuaHTa. ViMesi 3HaueHUs KoahuLneHTa oT-
6opa U KOHLEHTpPaLMIO OTOMPAeMOro BapuaHTa, MOXHO YCTaHOBUTb CKOPOCTb 0T6Opa
no faHHOMy BapuaHTy. OnucaHHas Moaenb CKOpPOCTV 0T6opa Mo ABYM anbTepHaTUB-
HbIM BapuaHTam SIBNSETCS YNPOLLEHHOW MOAENbIO. YyKe Npu TPexX BapuaHTax, YunTbl-
BAlOLLMX TPU TEHOTMMUYECKMX Kacca, NPUMEHSIOTCS Apyrue opmysbl. Ha CKOpocTb
0TGOpa BANSIIOT Psif (hakTOPOB. BO3MOXHOCTb €CTECTBEHHOrO 0T60Pa 06YC/I0B/IMBAETCS
Ha/IMuMeM MaTepmana s oT6opa, TO eCTb FeHETUYECKUM MHOro06pasnem ocobeli AaH-
HOW nonynsuMn. Bo3HUKHOBEHWE HEBMaronpusiTHbIX MyTauuii 3aMeanseT ero, BOHUK-
HOBEHVe GMaronpusaTHLIX MyTaUuid yCKopsieT TeueHne 0T6opa. MakcManbHO BO3MOX-
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Has CKOPOCTb eCTECTBEHHOrO 0T6Opa OnpeaensieTca MacluTaboMm M3MeHYMBOCTU B MPU-
3HaKax, UMerLLInX Kakoe-nnbo 3HayeHve B 6opb6e 3a cyLlecTBoBaHWe. B maTematunye-
CKOM BbIpaXXeHUN 3TO MOMOXKEHWE U3BECTHO Kak 3aKoH P. duwepa. Mo gaHHOMY 3aKOHY
CKOpOCTb 0TOOpa Mpu3Haka NponopLuoHasbHa KBagpaty CpefHero KeajpaTtuyecKoro
YK/OHEHMS A@aHHOro npusHaka. V3 3akoHa P. ®ullepa cnefyert, 4TO 0OTO0OP He MOXET
CHMXaTb NpUCcnoco6/ieHHoCTb. Bce ocobun, obnafarolime OTHOCUTE/IBHOW MPUCMOCo6-
NEHHOCTLIO 60/1ee HU3KO, YeM CpeaHsAs NPUCNOCO6/IEHHOCTb NOMYIAUMA, KaK Npasuso,
rMoHyT. MoaToMy Hanbonee 04eBUAHbIA 3PQEKT eCTECTBEHHOro 0T60pa — 3TO NOAAep-
YKaHne HeKOero YpoBHA MPUCMOCO61EHHOCTM 0C06eil Monynsauumn, No3BONAIOLLErO e
CyLLeCTBOBaTb B faHHbIX YCnoBusax cpedbl. CpegHas npucrnoco6/1eHHOCTb  MonynaLmm
N3MEHAETCA NoJ AerCTBMEM OTOOpa TeM ObICTpee, YeM HUDKe Haya/lbHOoe 3HayeHue
MPUCMOCOB/IEHHOCTM N YEM Bbille ee M3MEHUMBOCTL. P. ®PuLlep MaTemMaTMyecKn roka-
3a1, UTO Hanpae/neHHOe npeobpa3oBaHMe reHooHAa, TO ecTb 3BONIOLMSA, MAET Hanbo-
nee 3(PPeKTUBHO B TOM C/lyyae, ecnv nonyasauum n3onnpoBaHbl He MOTHOCTLIO 1 06Me-
HMBalOTCA reHaMn Yepes OorpaHMyeHHOe, HO BCe XKe CYLUeCTBYIOLLee cKpellmBaHue. B
3TOM Cnydae NPUTOK a/lfiefieil U3BHE MOCTOSHHO MOALEPXKMBAET FeHETUYECKOe pasHo-
obpasne 0cobei nonynauMmn, a N3oNAaUMsa CoXpaHseT cBoeobpasmne ee reHOHoHAa 1 TEM
caMbIM cBOeobpasve BblpabaTbiBaeMbIX afanTaumil. CKOpPOCTb eCTeCTBEHHOro oTéopa
3aBUCUT He TO/IbKO OT M3MEHUYMBOCTU NOMYNALUK, TO ECTb pe3epBa HAKOMEHHbIX N3Me-
HEHWA, HO MU OT CKOPOCTU MyTMpOBaHUA. CKOPOCTb MYyTMPOBAHWUA OObIMHO He3Hauu-
Te/lbHa, HO OTOOPY MOAJIeXaT He OTAefbHble MyTaluu, a CN0XHble X KOMOMHauuW,
YMCNO KOTOPbIX 3HAUYUTENIbHO OO/ibLLE YnCna MyTaumid. Mo3TOMYy B NPUPOLHbLIX MOny-
NAUMAX BCErja MMeeTca MaTepuan ana otéopa. Ha CKOpoCcTb NMPOTEKAHUSA eCTECTBEHHO-
ro otéopa BAMAKOT pasmepbl NONYNAUUA. BrnaronpuaTHbl Ans 6bICTPOro AenCcTBUA ecTe-
CTBEHHOro 0T60pa Nonynauumn ¢ KonebsoLwencs YACNIEHHOCTLIO (4TO ObII0 OTMEYEHO
BbiLLe).

[lokazaTenbcTBa AeincTBUA eCTeCTBEHHOro oToopa. B XIX - XX BB. B pa3BUTbIX

NHAYCTPUA/IbHBIX paiioHaxX MPOMCXOAMNIO0 MOTEMHEHME OKPacKu Y MHOrMx 6aboyek —
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TeMHas OKpacka OKasanaCb MOKPOBUTE/IbCTBEHHON B MPOMbILLIEHHbIX 3arpA3HEeHHbIX
pailoHax. HabniogeHns nokasanu, YTo HEKOTOPbIE HACEKOMOSAHbIE NTULLbI B MPOMbILLI-
NEeHHbIX LeHTpax BblfaB/MBalOT B OCHOBHOM CBeT/bIX 6aboyek, a BAasiM OT HUX — TeM-
HbIX 6aboyek. B EBpone B HacTosLLee Bpems 60ee Yem y 70 BULOB YelLyeKpPbIbIX OK-
packa M3meHunacb. ATO MOKa3bIBAET HA CYLLECTBOBaHME CUILHOIO 0TOOpPa, Hanpas/eH-
HOro MPOTMB TEMHbIX (DOPM B He3arpsA3HeHHbIX MECTHOCTAX W MPOTMB CBET/bIX B 3a-
rpPsi3HEHHbIX pailoHax. PacrnpocTpaHeHWe MenaHW4Yeckoi (hopMbl OnpeaenseTcs nog-
[IEPXXKOW eCTECTBEHHbIM 0TOOPOM [JOMMHAHTHOIO reHa, OTBETCTBEHHOIO 3a TEMHYHO OK-
packy M CBSI3aHHOIr0 C M3MEHEHMeM noBefeHNs (6ab0YKM aKTUBHO BblOMpasM TEMHbIN
(hoH cy6CcTpaTa 1 6bIN MeHee NMOABMXKHBbI). M3yyeHbl MUKPO3IBOMHOLMOHHbIE M3MEHEHNSA
B MONYNAUMAX YXKei, 06uTaloWwmx Ha ocTpoBax 03. Ipu B CeBepHOil AMepuke: Ha Be-
NbIX M3BECTHAKOBbLIX CKa/laXx OCTPOBOB BbIKMBAKOT MPEMMYLLECTBEHHO CBET/Ible 0COOW,
nosiocatast OKpacka OKasblBaeTCs 3alMTHON B GOMOTUCTLIX MecTaxX (pucyHok 2). IMog
[IeICTBMEM eCTECTBEHHOI0 0THGOPA NPOMCXOANT BO3HUKHOBEHWE BHYTPUNOMYNALMOHHO-
ro nosmMmMop@usmMa B nonynsaumsax. Nprumepom TakoBOro ABMSAETCA pacnpocTpaHeHue
CEeprnoBUAHOK/IETOYHOMW aHEMUWN B HEKOTOPbIX TPOMUYECKUX pairioHax. ECTECTBEHHbIN
0TOOp, HanpaB/eHHbIA Ha BbDKMBaHME U Pa3MHOXEHME 0C06eil, MOKPOBUTENLCTBYET
NHOMBMAYYMaAM, TeTepo3UroTHbIM MO TeHY CePnoBWAHOKIETOYHOCTM (FeH cepnoBup-
HOK/IETOYHOCTM OnpefenseT YCTOMYMBOCTb 0C0OM K Manspun). MHOro npumepoB Be-
Ayuiero AercTBMs 0T6opa ONUCaHo B CBA3M C NOBbILLEHNEM PE3NCTEHTHOCTU (YCTOMUK-
BOCTM) KPbIC N HACEKOMbIX K AA0XMMUKATaM, & MUKPOOPraHNU3MOB — K aHTUOMOTMKAM.

[Mpu3HaHMe 3a eCTECTBEHHbLIM 0T60p0M Be,ﬂ,yLLlEI\/‘I posin B 3BO/TIOUNN HE NMPUHWIKAET
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3HaUYeHNst OCTa/lbHbIX (PAKTOPOB 3BO/MIOLMOHHOIO MpoLecca. Bce aneMeHTapHble 3BO-
NOLVOHHBIE (haKTOPbl B3aIMOCBSA3aHbl MOJ KOHTPOMEM 0T6OPa, BCE OHW BO3AEWCTBYIOT
Ha 3M1EMEHTAPHbIV 9BOJHOLIMOHHbIA MaTepuas, U3MEHss 3/1EMEHTAPHYO BOJTHOLMOHHYIO
eaVHNLLY.

3 OCHOBHble (hOpPMbl eCTECTBEHHOro 0T6opa. B coBpemeHHO 3BOMOLMOHHON

Teopuu Bblgensietcs 6onee 30 pas3nnUHbIX HOpM 0TOOPA: UHAMBUAYaNbHBIA, FPYMNOBON,

85



nonosou n ap. OgHaKo OCHOBHbLIMM (POPMaMmM eCTECTBEHHOIO 0T60pa ABNSAKOTCSH CTabu-
NN3NPYIOLLNA, ABMXXYLLUMIA, AN3PYMTUBHbINA.

Teopus cTabununsnpytoLero otéopa 6ei1a cosgaHa .. LLimansrayseHom. CTabu-
NM3NpYLWMin 0TOOop - PopMa eCTECTBEHHOIO 0TOOPa, HanpaBeHHas Ha MoAAepPXKaHue 1
MOBbILEHWE YCTOMUYMBOCTN, peanusaumm B NonynsymMm cpeHero, paHee CIOXMBLLErOCs
3Ha4YeHus Npu3HaKa 1nn ceomcTBa. MexaHn3am CTabunusnpytoLero oTéopa 3ak/oyaeT-
CSl B COXPaHEHUN YCTAHOBMBLLEICS B AaHHbIX YCMOBMSX HOPMbI NPY 3NMMUHALMMN BCEX
BbIPaXKEHHbIX YK/IOHEHWIA. [py cTabunmsmpytolem otéope NPeMMyLLECTBO B pasMHO-
YKEHMU MOJTy4aroT 0CO6M CO CpeiHUM BblpaXKeHeM Npu3Haka. 3ta hopma oTbopa oxpa-
HAeT U YCWIMBAET  YCTAHOBMBLLYHOCS XapaKTEPUCTUKY MNPU3HaKa, yCTpaHas oT
PasMHOXEHUSI BCE 0COOW, (DEHOTUMUYECKN 3aMETHO YK/IOHAIOLMECSH B TY UK APYrYHO
CTOPOHY OT C/IOXMBLLENCA HOPMbI. Y BU[0B, XXMBYLLIUX B OTHOCUTE/IbHO MOCTOAHHbIX
YCNOBUSAX, LUMPOKUIA pa3Max M3MEeHUYMBOCTM MOXET OblTb HeGNaronpusiteH. B Takux yc-
NOBMSAX COXPaHATCA MyTauuu, Befylime K MeHbLLEn N3MEHYMBOCTU AaHHOIO Mpu3sHa-
Ka, M OTCEeKatoTCs MyTauuun, onpeaenstowme 60nee WMPOKYH U3MEHUMBOCTb. Tak, Y Ha-
CEKOMOOIbINISIEMbIX PAaCTEHMI Manoin N3MEHUMBOCTLIO XapaKTePU3YHTCA YacTu LIBETKa.
B npotecce 3BOMOLMM NMPOUCXOAUT BCe 60ee TOYHAA «MOArOHKa» K YCN0BUAM CYLLe-
cTBOBaHMS. CTabunmn3npyroLLMii 0TOOP NOBbLILWAET YCTONYMBOCTb Nonynsaunia. ccnepo-
BaHMEe BETPO- M HACEKOMOOMbINAEMbIX PAaCTEHUIA MOKas3ano, YTO pasMmepbl U hopma
LIBETKOB Y 3HTOMO(WU/IbHbIX pacTeHUid 6oniee CTabuibHbI, YeM Y aHEMOMUIbHBIX. YC-
TOMYMBOCTb LIBETKOB 3HTOMO(U/I0B 00YCNOB/IEHA CONPSXKEHHOW 3BOJHOLMEI pacTeHNiA
N X OMbIINTENEN, «BbIOGPAKOBKON» YKTOHMBLUMXCA (hOpM. TONbKO pacTeHMs C LBETKa-
MM, CTPOro COOTBETCTBYIOLWMUMU «CTaHAapTaM», Bblpab0TaHHbIM B TeHeH1e MUIMOHOB
NeT COBMECTHOI 3BOJOLUMEN LIBETKOBbIX PACTEHMIA U HACEKOMbIX OMbIINTENEN, MOTYT
OCTaBUTb MOTOMCTBO. MHOIMMMM ThbiCAYaMKU UCCNEA0BaHNA pa3HOO6Pa3HbIX MPU3HAKOB
MOATBEPXKAEHO, YTO HaMbO/bLUee YMC/I0 0COBe B KaxKAoW nonynaumm obnafaeT cpes-
Hell BblpaXKeHHOCTLIO M1060ro npmsHaka. Ctabunuanpyrowas gpopma otéopa obeperaet

BMAbl OT CYLLECTBEHHbIX N3MEHEHUIA, o6eperaeT HOPMY OT pa3pyLlarolero BINAHUA
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MYTaLMOHHOI0 NpoLecca, BbIOPAKOBbIBAsA YK/IOHEHUA OT NPUCNOCOBUTENNBHON HOPMBI.
CTabunmanpyoLLmini 0T6op CNocobCTBYET COXPaHEHNIO YCTONYMBOCTU B XXMBOW NPUPO-
[Je.

ABv>Kylwas ¢opma oTbopa — 3T0 0T6OP, CNOCOBCTBYHOLMIA CABUTY CPEAHEr0 3Ha-
YeHWNs MpU3HaKa NUam CBOMCTBA. Takoi 0TOOP CNOCOBCTBYET 3aKPensieHN0 HOBOW HOp-
Mbl B3aMeH CTapoil. MexaHu3m [BvKyLLero otéopa 3akni4vaeTcs B COXpaHeHUN Nnones-
HbIX YK/IOHEHWUIA OT CpefHei HOPMbI, KOTOpbIe 0Ka3a/ICb NMPUCMOCO6/1EHHBIMM B HOBbIX
ycnosusx cpefbl. MprMepbl AeiCcTBUA ABUXKYLLEro 0Tbopa: yTpaTa KpblUIbeB Yy 4acTu
MTUL, X HACEKOMbIX, NasibLeB Y KOMbITHLIX, KOHEYHOCTEN Y 3MeN, rNa3 y NeLlepHbIX XKu-
BOTHbIX, KOPHEN 1 NINCTbEB Y pacTeHWA-NapasnToB, BbipaboTka X01040YCTONYMBOCTA Y
AP030(hKn/ibl, TEMHOOKpALLEHHbIE 0COOY 6epe30BOil NALEHULIbI B OKPeCTHOCTAX MaHuec-
Tepa NoNy4YUNN NPeMyLLECTBO Nepes CBET/IbIMU 0COOAMU 1 Ap.

B uenom, ABMXKYLIMIA OTOOP BbI3bIBAET UCTOPUYECKYHO M3MEHAEMOCTb UHAMBUOB
¥ Nonynsauuia, CTabunmsmpyroLmin otéop onpeaenseT nx cTabunbHOCTb. ECTeCTBEHHBIA
0TOOpP He TONMbKO CO34aeT, HO U NOALEPXXUBAeT MHOroo6pasune (OPM >XXMBOW NPUPOLbI.

[n3pynTUBHOI Ha3biBaeTCA popMa 0T60opa, bnaronpuaTcTyroas 6onee Yem ofa-
HOMY (beHOTUMY W AeWCTBYIOLIAA NMPOTUB CPefHUX MPOMEXYTOUHbIX Gopm. Au3pyn-
TUBHbIA OTOOP OCYLLECTB/IAETCA Ha OCHOBE BbIXXMBaHUS U Pa3MHOXeHUs 60nee ajan-
TUBHBIX KPaNHWUX YKJIOHEHWNIA NPU 3IMMUHALMN CPEAHUX BApUaHTOB. ATy (hopmy 0T60-
pa BbI3bIBAKOT /IMTENbHO M pa3HOHaMNpPaB/IEHHO M3MeHSAIOLWMECS YCcnoBus cpelpl. Cnesa-
CTBMEM AM3PYNTUBHOIO 0TOGOpa ABMAETCA AapBUHOBCKas AuBepreHuus. Mpu geincTsmm
AM3PYNTUBHOIO 0TOGOPa NPOUCXOAMT pacnajeHue nonynaumm Ha yactn. O6wuii pesysb-
TaT AU3pYNTMBHOrO 0T60pa - JOPMMPOBAHUA TETEPO3UrOTHOrO NommMopgunsmMa. B Ka-
yecTBe Mpumepa AeWCTBMS AU3PYNTMBHOIO OTOOpPa CNYXXUT 06pa3oBaHMe Nogpakaro-
WX opm (MAUMUKPUSA) Y apMKAHCKOr0 MaxaoHa K HeCKONbKUM 3alULLEHHbIM (MM-
MYHHbIM), HeCbe0obHbIM BMAaM 6ab0oyeK, YTO MOBbILLIAET BbDKMBAEMOCTb (hopM. [u3-

pyI'ITI/IBHbIﬁ OT60p Hanpae/idaa 3BO/MIOUUNKO MAEKOMUTAOWNX W MPpUBEN K BOSHMKHOBE-
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HUIO 60/1bLUOr0 Yncna oTpsAfoB. CxeMbl, OTpaXKatolime [AeNCTBME  PacCMOTPEHHbIX
(hopm oTbOpa, NpMBeAEHbI Ha PUCYHKe 3.

Cnepyet OTMeTUTb, YTO KPOME YKas3aHHbIX BbllLe, BbIAENAIOT Takme opmbl ecTe-
CTBEHHOr0 0T60pa, Kak LLeHTPOCTPEMUTENbHBIA N LEeHTPobeXHbIW. .U LLimanbrayseH
(1969) nucan, 4To LEHTPOCTPEMUTENbHBIA OTOOP — 3TO CMHOHUM CTabUIN3NPYIOLLETO
ot6opa. Mpn LEHTPOCTPEMUTE/ILHOM OTOOPE BCE YK/IOHAIOLLMECH BapyaHTbl 3TUMUHN-
PYHOTCA, N3MEHUYMBOCTb CHVKAETCA, WU NMONyNAUnUa Nno JaHHOMY MPU3HaKy CTaHOBUTCA
MOHOMOP(MHOW. B afibTepHAaTUBHOW CUTYaLUK, eC/IN CPefHSAs HOpMa NPU3HaKa OKasblBa-
eTcA MaloaZjanTUBHOM B faHHbIA YCOBUAX, OTOOP 6yAeT nofxeaTtbiBaTh /1H0ObIE OTK/IO-
HEHMS OT HOPMbI, TO eCTb Harnpas/ieHne ero OydeT UeHTPOo6exKHbIM. MpexxHAs Hopma
OyZeT aNUMUHMPOBAHA, a U3MEHUYMBOCTL PE3KO BO3PaCTeT.

[>x. CMMMNCOHOM BbIfefieHbl  (POpMbl 0TOOPa, BO3HMKAOLLME B pesynbTarte B3auMo-
[eNCTBUA LLEHTPOCTPEMUTENIbHOTO U LLeHTPOBeXXHOro oTéopa. Ecnv LUeHTPoOeXHbI OT-
6op MMeeT NLWb O4HO HanpaeieHVe — OTOMPAaeTCA OAUH TUM YKIOHEHWNIA, MPOUCXOANT
Hanpas/ieHHOe Npeobpa3oBaHue NONynALMK, TO eCTb MAET Hanpas/eHHbI 0T6op. Ecnn
LLEHTPOGEXXHbIN 0TOOP 06ecneymBaeT MepexunsBaHne cpasy HeCKOIbKUX BapuMaHTOB Op-
raHu3aummn, Ha N3MeHYMBOCTb KaXKAOMo M3 KOTOPbIX AeACTBYET LLEeHTPOCTPEMUTENbHBINA
0TO0P, MPOUCXOAUT pa3apobrieHne nonynaumMm Ha Ase UM 6onee JOYEPHUX TPYNMUpPo-
BOK. Takoi oT6op Obl1 Ha3BaH pasgpobnswowmm. OgHako, nocne Toro Kak B 1949 r.
KHuUra .. WWmanbrayseHa «®akTopbl 3BO/OLMU» Oblna NepesefeHa Ha aHr IMNCKNiA
A3bIK, TEPMUHbI «LEeHTPOCTPEMUTENIbHBIA 0TO0P» N «LEHTPOOEXHbIN 0TOOP» BblNn 3a-
ObITbl, M CHOPMMPOBAIOCH MPeACTaB/IEHNE O TPeX (hopMax eCTeCTBEHHOro 0Tbopa: CTa-

OUIN3NPYIOLLMIA, ABVKYLWMIA 1 An3pynTuBHbI (A.C. CeBepLios, 1987, 2006).
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[pyrve hopmbl eCTeCTBEHHOTO 0T6Hopa. Bonbluas rpynna NpUMepoB AeiCTBUS ecTe-
CTBEHHOro 0TGOpPa CBSi3aHa C BbIGOPOM OfHOW M3 [BYX FNMaBHbIX CTpaTerunii pasmHoxe-
HUS: NGO KOPOTKas MPOAO/HKUTENBLHOCTb XXM3HW, PaHHSAS NO0Bast 3penocTb U OrpoM-

HOEe YMCNO MOTOMKOB, MO0 ANNTENbHAA XU3Hb ocobel, no3gHee HacTyniaeHne 3peno-
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CTW, HebO/bLIOe YMCNO NMOTOMKOB. U B nepBoM (r-ctpatervs m COOTBETCTBEHHO I-
0T60p), 1 BO BTOpPOM cnyyae (K-cTpatermsa n cootBeTcTBeHHO K-0TG0p) AocTuraetcs B
KOHEYHOM UTOre coxpaHeHue nonynaumu. OTMeuyeHHble (PopMbl 0T60pa MOryT ObITb
Ha3BaHbl MJOTHOCTHO-3aBUCKMMbIM OTOOPOM, TO €CTb OT60POM, CBA3AHHbLIM C MI0THO-
CTbIO HaceneHns nonynayun.

YacTHbIM C/lyvyaem BHYTPUBWLOBOrO eCTeCTBEHHOIO 0TOOpa ABNSETCA MOJSI0BOM OT-
6op. O6bIYHO NOMOBOI OTOOP BbITEKAET U3 GOPLOLI MeXAY caMmuamu (a B 60/1ee peKnx
C/yYasx — Mex/y camkKamu) 3a BO3MOXHOCTb BCTYMUTb B pasMHOXeHWe. Teopus ecTe-
CTBEHHOI0 0T60pa O0OBLACHAET (PakTbl NOMOBOro AuMOpgM3Ma. HApkas okKpacka camLoB
MHOMMX NTUL, UX cneumgpuyeckme 3anaxm, 6padyHble KPUKN UMEKT CMbIC 419 Pa3MHO-
YKEHMs, NOBbILLAIOT BO3MOXHOCTb Y4aCTUA B BOCNPU3BEAEHUN NOTOMCTBA. Kak cpefcT-
BO 3aWMThbl B X04e 60pbObl 3a CyLLeCTBOBaHUWe, MOAXBaYeHHbIe MO0BbIM OTOOPOM, Y
CaML0B pasHbIX BMAOB XXMBOTHbIX PasBUIUCL pora, Kiblku U apyroe (A.B. A610Kos,
A.T". KOcygos, 1989).

4 MeCTO eCTeCTBEHHOI0 0T6Opa cpeaun Apyrux hakTopos asoounmn. Cpeau opy-
rMX 3BONFOLMOHHBIX (DAKTOPOB €CTECTBEHHbIM 0T60P 3aHMMaeT 0coboe MecTo. JTO CTa-
HOBUTCS ACHbIM MPU CPaBHEHUW €ro ¢ MyTauUMOHHBLIM MPOLLECCOM, MOMYIALNOHHBIMU
BO/IHAMW 1 n30nauMein. MyTauMOHHDBI NPOLLECC U BOJTHbI XXMU3HW, XOTA U AeACTBYIOT MO-
pa3HOMY, HO SBNAKOTCA (haKTOpaMu — NoCTaBLMKaMU 3/IEMEHTAPHOIO 3BO/IFOLMOHHOIO
MaTepuana, a 3oMaLna 0KasbiBaeTCA (PaKTOPOM — YCUINTENEM FTeHETUYECKUX Pa3NYnig
MeXay rpynnamu ocobeit B nonynaumsix. INonynsiyMoHHble BOSIHbI U MYTaLMOHHbIN
npouecc faxe Npy COBMeCTHOM [eMNCTBMM eLLé He MOryT 06ecneynTb NpoTEKaHNe 3B0O-
NMOLUMOHHOIO npouecca. N8 3TOro Hy)XXHbl (hakTopbl, AUTENIbHO AeCTBYIOWME B 04-
HOM HarnpasneHun. OAMH 13 HUX — n3onaunsa. MexaHn3m LencTBusA Tpex (PakTopoB CO-
BEPLUEHHO pas/IMyeH, HO OOLWMM A/19 HUX ABNSETCA HeHanpaBNeHHOC Th, Heonpe-
[ENeHHOCTb M CTOXaCTMYHOCTb feicTBUA. HanpaBNeHHOC Tb 3BONKOUMM NpujaeT
[elCTBMNEe eCTECTBEHHOI0 0TOOPA, B YeM M COCTOMT €ro BaXXHOe OT/INYMe OT APYrux 3BO-

NOLMOHHBIX aKTOPOB.
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EcTecTBEHHbIA OTOOP MMeET TBOpYeckuid xapakTep. OnpefdeneHve 0T60pa Kak
AndhepeHLManbHOro pasMHOXKEHUA 0C06el € pa3HbIMU FeHOTUNaMM TECHO CBA3aHbl C
MpU3HaHMeM ero TBOpYeCKoin ponin. OT6op opmMMpyeT NMPU3HaKU U CBOKMCTBA MyTeMm
MHTErpupoBaHna OTAENbHbIX CMy4YailHbIX YK/IOHEHWIA C He3HauuTeNbHOW afanTWUBHOMN
LLeHHOCTb0. OH OTBETCTBEHEH 3a CYMMUPOBaHUe MeSIKUX YK/TOHEHWIA, COXPaHSEeT U Ha-
KannvBaeT M3 pasHOHaMNpaB/IeHHbIX MyTauuii Hanbosiee COOTBETCTBYHOLLME YC/TOBUAM
cpefbl U MofesHble ANA BUAA; CKNaabliBas GecuncrieHHble U3MeHeHUs, CO34aeT npucno-
CO6NeHNs 1 BULBI; Npeobpasys HacnefCTBEHHYH M3MEHUYMBOCTbL, (DOPMUPYET FeHOTHUN.
OT6Op M3MEHSIET BbIPaXXEHUS YCNOBHO BPEAHbIX, YaCTMYHO BPeAHbIX MyTauuid, 4TO
[NOCTUraeTCs COXpaHeHNeM Hambonee 61aronpuAaTHbIX X KOMOUHaumMin. OH npeo6bpasy-
eT Lenble Nonynisauuy Yyepes3 COXpaHeHUe M NperMyLLecTBEHHOe pacnpocTpaHeHne Hau-
60o/1ee XKMN3HecnocobHbIX hopm. OTO60P obecneynBaeT BblpaboTKy CMNOCOOHOCTM K Hau-
60/1ee BbIrOHbIM PeakLUsaM Ha M3MeHeHMS B hakTopax BHELUHE cpefibl, B TOM YuMCe K
MOP(OreHeTUYECKMM PeakLMaM, BblpaXatoWwmMcs B NPUCNocobuTeNbHbIX Moauguka-
umsx. Moaugukaunm, Kak v nobble gpyrue MrU3nonornyeckme agantaumm, BKIYas n
NnoBefieHYECKNe, CNYXaT Kak Obl 6y(hepoM MeXay 3BOMOLMOHUPYIOLLENA NONYNSALNER 1
cpefoil. CHUXas rnéenb, OHN TEM CaMbiM B M3MEHEHHbIX YCMO0BUAX cpeabl obecneyu-
BalOT HEOOXOAMMYIO 419 XKM3HU 1 3BOMOLMM YACNEHHOCTL nonynaummn. OTéop cnocoob-
CTBYeT 00pa30BaHMIO MPepbIBUCTOr0 MHOroo6pasms opraHnyeckux ¢gopm. TBopueckas
ponb 0T60Opa BbIpaXKaeTcst BO B3aMMHOM COT/laCOBaHUM Y 0ObeAMHEHUN YacTelh 1 opra-
HOB /1l060r0 opraHn3mMa B O4HO rapMOHWYHOE Lefioe, 0b6ajatoLlee 3HaUMTEIbHON YC-
TOMYMBOCTLIO MO OTHOLLEHUIO K BHELUHWM YC/I0BMSIM, CO3[aHUKM annapaTta WHAMBUAY-
anibHoro passutua n gp. (U.N. WimansrayseH, 1969).

Taknm 06pa30M, eCTECTBEHHbIN 0TOOP — 3TO ABMXKYLLAA U Hanpas/foLWwas cuna 3Bo-
noumn. BegyLwias posib eCTeCTBEHHOro 0T60pa B 3BO/IOLMM MO CPABHEHUIO C  ApYTrvMK
(hakTOpaMun onpesenseTcs HanpasBfeHHOCTLIO AENCTBMS, KOTOPOe CBA3aHO C BbipaboT-
KO HOBbIX NPUCNOCO6MEHNIA, BOSHUKHOBEHWEM BWAOB, BOSHUKHOBEHMEM Mepapxunye-

CKOWi CUCTEMbI TaKCOHOB, OCYLLECTB/IEHMEM MPOrPECCUBHONO Pa3BUTUS XXMBOW NpPUPO-
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Obl. TEOpI/IFI €CTECTBEHHOHO 0T6opa ABNAETCA OOHUM N3 OCHOBHbIX TEOPETUYECKUNX

0606LLEeHMIA BMONIOTNK, OHA OOBACHSET MEXAHWN3M 3BO/THOLMN.

Bonpocb! a5 3aKpenieHuns.

QO OWoONO OIS WN P

=
N

. [peanocbInKm ecTecTBEHHOrO 0THOPA.

. Uto Takoe 60pbba 3a CyLecTBOBaHMe, ee  (POPMbI?

. YUTo cny>knTt 06bEKTMBHBIM Mepu/ioM 60pb6ObI 3a CyLlecTBOBaHme?

. OnpepeneHmne NOHATUSA «eCTECTBEHHbIN 0TOOP».

. UTO ABNseTcA 06BbEKTOM M Chepoit aeincTBms oTbopa?

. Qh(HeKTMBHOCTb M CKOPOCTb AeNCTBUA 0TOOpA.

. UTto Takoe KoahpmumeHT oTbopa?

. UT0 Takoe aganTnBHas LeHHOCTb FreHOTUMa, YTO OHA XapakTepu3yeTt?
. OCHOBHbIe (hOpMbl eCTECTBEHHOI0 0TOOpA.

. CX0ACTBO 1 pa3nuunsa B AeACTBUN UCKYCCTBEHHOIO M eCTECTBEHHOI0 0T6Opa.
. UT0 onpegensert BeAyLLYH PO/b ECTECTBEHHOr0 0T6OPA B 3BOMOLUN?
. JloKasaTtenbCcTBa AelCTBMSA eCTECTBEHHOIO 0T60OpA.

NEKUNA 12 OPIr AHNYECKAA LLETECOOBPA3HOCTbL U

BO3HW

KHOBEHVE ALAMTALINN KAK BAXXHbBIE PE3Y/IbTATbl OTEOPA

1 Pa3BuTre NpeAcTaB/ieHNin 06 opraHNYecKom LienecoobpasHoCTy.
2 MoHATKe 06 aganTauux, MexaHn3m BOSHUKHOBEHUS, Knaccugukaumus agantaumi.

1 Pa3BuTue npefcTaB/ieHNin 06 OpraHNYeCcKon LesiecoobpasHoCTU. Bca xuBas

NpUpoja NPOHNKHYTa LieNIeco006pa3HOCTbIO U B 3TOM €€ OT/IMYME OT HEXMBOI MPUPOAbI.

Lienecoo6pa3HoOCTb CTPOEHUST U (hYHKLMIA pasnMYHbIX OPraHW3MOB BbIPaXKaeTCst B X

NPUCNOCOBIEHHOCT K (OM3NYECKMM YCNOBUSIM BHELLHE Cpefbl, B COOTHOLLEHUSX C

BMOTMYECKUMI (haKTOpamm 1 BO B3aUMHOWM MPUCMOCO6/IEHHOCTU OpraHW3mMoB, B peak-

LuMsx op

raHNM3mMoB, X UHCTUHKTaxX W MoBedeHnn, B 6opb6e C BpeaHbIMWN BIIUAHUAMUA

(6one3HaAMK, Napa3nMTamm, NOBPEXAEHMAMM), B CNOCOBHOCTU K MHAMBUAYaIbHOMY MpU-

CNocob6eHnIo.
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Bce opraHu3mbl, HacenstoLme 3emsto, NPUCMNOCO6/1eHbI K YCI0BUAM, B KOTOPbIX OHU
CyLLEeCTBYHOT. MUKPOOPraH13mMbl MOTYT XXWUTb B KAMALMX BY/TKAHUYECKUX NCTOYHUKAX,
pacTBOpe CepHO KUCNOTbI, HepTW 1 T.4. ECTb BOLOPOC/IM N HaceKOMbIe, BCTpeyaroLye-
CA Ha CHery 1 noBepxHOCTU fieAHUKOB. [1prucnocobieHHOCTb K (PU3NYECKUM YCI0BUAM
Cpefbl BblpaXKaeTcs HepeLKo Ye B 00Llelt (hopMe Tena. MnaHKTOHHbIE OpraHu3Mbl, 06-
nafarowiye cnabbiMy CpeAcTBaMn aKTMBHOMO MepeaByKEHUs, MOALEPXKMBAKOTCA B3Be-
LLUeHHbIMW B BOfe 6narofapsa pas/iMyHbIM NPUCMOCO6/EHNAM: 3TO UK rmapocTaTnye-
CKMWe arnnapatbl B BUAEe BO34YLLHbIX Kamep, Karenek »upa, Ui BCEBO3MOXHbIE BbIPOC-
Tbl, YBE/INUMBAIOLLME COMPOTUB/IEHME BOAbI MPU OCefaHMM U AenaroLiyie BO3MOXHbIM
«rapeHue» B Boje. MNpnbpexkHble pbiObl, XMBYLLME OKOMO0 pUKOB, UMEKOT BbICOKOE TENO,
CNocobHOe K ObICTPbIM MOBOpOTaM. Mef/iIeHHO MnaBatoLLVe HEKTOHHbIE PblObl MMEKOT
BepeTEHOBUAHYO (hOpMY Tesla. BbICLIEro COBEPLUEHCTBA B PeaKTMBHOW HaBuraumm Loc-
TUTAN KalbMapbl. Y HUX Tefo A/IMHHOe, UWIMHAPUYECKOe, NpefesibHO 06TekaeMoe,
crepeam v c3afu 3a0CTPeHHOe. Pe3ko BblbpacbiBas 13 MaHTUIHOW MOIOCTY BOAY, OHW,
C/IOBHO pakeTa, ABWXKYTCA Brepel. KpoT TakXe XOpoLlO NPUCNOCOBeH K XXWU3HW Moj
3eM/Ieil, KaK CTPVXK M nactouka K ObICTPOMY nonety. CusibHble HOTW, YyTKMe YLIN W
OCTpOe 060HSAHME 0/1eHsA NO3BONAIOT CNACTUCL OT TUTPa, HO U CTPOEHWE Tefa TUrpa, BCA
ero opraHu3aumna JarT eMy BO3MOXXHOCTb CXBATUTb HEOCTOPOXKHOTO, WY MEHEE YYTKO-
ro, NN MeHee GbICTPOHOrOro Of1IEHA. Y TUrpa 3amevartefibHOe 3peHue, HO cnaboe 060-
HAHWe, NO3TOMY OH BHMMAaTeNleH K OBOHSHUIO YXepTBbl — NOAOMPAETCA K Hell NpoTuB
BeTpa, a Korga HaxoauTcs B 3acaje, TO pacnonaraetcs no BeTpy. LienecoobpasHo Takxke
CTPOEHMe NapasuToB, MPUKPENNAOLWLMXCA MO0 K LLIEPCTM TUrpa, MO0 3a CTEHKY ero
KULLIEYHKKA.

CyLLeCTBYIOT pas3/iMyHble MacCuMBHbIE CPeACTBa 3aLUMTbl OPraHM3MOB OT XULLHMKOB.
370 pa3Ho06pasHble BbIPOCTLI B BUAE TBEPALIX NMaHUMpen (KyKu, Yepenaxu, 6pOHeHOC-
Libl), LUMMOB, KOMOYeK (HEeKOTOpble pacTeHUs, HaceKoMble). BonbLUoe 3HayYeHve B mac-
CVBHOW 3aLLMTe MMeET NOKPOBUTENbCTBEHHAs OKpacka u MUMUKpUA. MNepsas kamyhin-

pyeT opraHn3M, Nno3Bonss eMy CMBaThCs C (HOHOM OKpYXKatoLleli 06¢TaHOBKU. BTopas
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MacKupyeT opraHu3m nog Apyroi sug, 60see onacHblin Uan AL0BUTLIA, TeM CaMbIM, OT-
NyrneBas NOTEHLMaIbHOIO XULLHNKA.

Kpome 3TOro nopaxaeT L,en1ecoobpasHOCTbL CTPOEHNSA CMOXKHLIX OPraHoB, Hanpumvep
rnasa maekonuTarLmx. OHa BblpaXKaeTcs BO BHYTPEHHEN NPUCNOCO6/IEHHOCTM YacTeil:
POroBuLLbl, XpPYyCTa/INKa, 3payKa, PeTUHbI, KOTOPbIE TO/IbKO COBMECTHO, MPU CTPOrO Of-
pefieneHHbIX YCNoBUAX, 0TBEYAKOT CBOEMY NpeAHa3sHaUYeHMIO.

B o6weM, JaHHble, CBUAETE/ILCTBYIOLME O MPUCMOCOBMIEHHOCTU XXMBbIX OpraHus-
MOB, a TaKXe L,e/1eco06pa3HOCTM UX opraHusaLmm 1 nosegeHus MHOTOUYNCIEHHBI.

PakTbl L,e/1ec006pa3HOCTM CTPOEHMS U PeakLUMin pacTeHUIA N XXMBOTHBIX 1N BCEOOLLas
«FapMOHUA» NX COOTHOLUEHWI u3faBHa obpallany Ha cebs BHMMaHVe 4yenoseka. o
TE0/IOrMYeCKMM npeacTaB/ieHNAM, BCeobLas rapMoHMa Npupobl, Kak 1 Lenecoobpas-
HOCTb OpraHM3aLun XX1BbIX CYLLECTB, 00bACHAKTCA BoNel «Teopua». CornacHo Takum
B3rns4aM, KaXKAbliA OpraHvM3M 3aHUMaeT CBOE Onpefe/ieHHoe MecTO B rapMOHWUM NpUpPo-
[bl, U B 3TOM COCTOMT Lie/lb ero COTBOPEHMUA. Teneonornyeckne B3rnaabl UMenu yde-
Hble B [peBHei peunn. Teneonorns B NPUMEHEHUN K MUPY OpPraHWM3MOB Noay4vuna
CBOe BblpaxkeHWe y ApuctoTens. o ApuCToTento, XoTa OH NPU3HaeT HeKOTOpYyHo Mno-
CTENEHHOCTb B PasBUTUM NPUPOAbI, HAYTO He MPOUCXOAUT CNyYaiHO, BCE MOAYMHEHO
M3BECTHOMN Lenn. OpraHn3mMbl pasBMBatOTCA B CUMY BIOXKEHHOTO B HUX CTPEM/IEHMA K
13BECTHON Uenw. MpeacTaBneHnss ApucToTens Uvenn 60/blUoe BANSAHWE Ha (hopMKpo-
BaHMe (PUNOCOMCKMX BO33PEHUI Y YUeHbIX, B TOM Yncne B 60nee no3gHee Bpems. [1o
MHeHU0 XK. KioBbe, «BCAKOe OpraHu3oBaHHOe CYLLEeCTBO 00pasyeT Lefoe, eAviHyHo
3aMKHYTYIO0 CUCTEMY, YacCTV KOTOPOW COOTBETCTBYHOT APYr APYrY U COLENCTBYIOT NyTEM
B3aMMHOI0 BAIMAHWS O4HON KOHEYHOW Lenin». TeneonormMyHo yyeHve npeaLlecTBeHHUKa
Y. OapsuHa XX.B. Jlamapka. Mpu3HaHne BHYTPEHHel Lenu, K KOTOPOW CTPEMSATCA opra-
HU3MbI, ABNAETCA CYLLHOCTbIO BO33peHuid Jlamapka. OH BepUT B CO3aHNe 0cob0ro «ec-
TeCTBEHHOr0 MopsAKa», U3BECTHON «rapMOHWUM NpUpoAbl». Bo BCex TeYeHMsaX namap-
KM3Ma 3aK/I04aeTcs Npu3HaHWe M3Haya/lbHOro XapakTepa Lienecoobpa3HOCTM peakuuia

(N.N. WmanbrayseH, 1969). Martepnanuctnyeckas, Ho Npu 3TOM MeXaHUCTUYEeCKas,
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OLleHKa LienecoobpasHOCTU OpraHUYeckuxX (YopM BeLET CBOE HaYa/lo TakXe OT APeBHUX
rPeKoB, OT pumMnaH (Amnegokn, Aemokput, Jlykpeunin Kap, ap.). dnemeHTbl Matepua-
JMCTUYECKOro aHanMsa npobnembl LenecoobpasHOCTN ecTb Y (paHLy3cKux gunoco-
(pos-matepuanuctos XVIII 8. (K. Jlametpu, . Anapo), y HEKOTOPbIX HATypaIUCTOB
(K. BrogpdpoH). OfHaKO M OHM paccMaTpuBaloT (POPMbI  CTaTUYECKU, a He B mpoLecce
pa3suTua. Tonbko Y. JapBuHy NPUHAANEXUT 3ac/yra paspeLleHns npo6semMbl Ha OCHO-
Be CTPOro Hay4HOro uccrefoBaHus 1 B CBA3W C 006LLei NPO61eMOI 3BOMOLUM OpraHu-
yeckoro mupa. o npeactaBneHuam Y. [JapBuHa, LenecoobpasHOCTb CTPOEHUS U
(YHKLMIA opraHn3Ma BbIpaXXaeTcs B ero npucrnocob6/eHHOCTU K OnpesesieHHbIM XKUN3-
HEHHbIM YC/I0BUAM, (DaKTOpam BHELLUHEN cpefbl. B COOTBETCTBMM C 3TUM, OpraHuyecKas
LIeN1ecoobpasHOCTb — 3TO NPUCNOCOB/IEHHOCTL OPraHN3MOB K OKPY>KatoLLeMy KOMIM/eK-
Cy abnmoTMYeCKMX U BUOTUYECKUX YCNnoBMIA. OHa SABNAETCA pe3yNbTaToM, CNefCTBUEM
ecTeCTBEHHOro otbopa. B HacTosllee Bpems 6O/MbLUMHCTBO OMOMOrOB paccMaTpuBaeT
LleN1ecoobpasHoCTb B JAapBMHOBCKOM CMbIC/ie. 10 COBpeMeHHbIM MpeACcTaBIeHUAM, MO,
OpraHMyeckoi LenecoobpasHOCTbIO MOHUMAKOT BCH COBOKYMHOCTb UHAMBUAYA/bHBIX W
06LLEeBNAOBLIX NPUCNOCO6/IEHNIA, KOTOPble 06ecnevnmBatOT BbDKMBAEMOCTb 0COOM U
BUAA B LLE/IOM.

2 TloHATMe 06 aganTaumax, MexaHuU3M BO3HWKHOBEHUS,  K/accumkauus
aganTtauuii. BeDKnBaeMoCTb BUAA KaK LIEN0ro MOXET LOCTUraTbCA (hOPMUPOBaAHUEM U
COBEPLUEHCTBOBaAHNEM O0OLLEBUAOBLIX M MHAVMBMAYASIbHBIX afjantaunii (npucnocobse-
HWiI). AfjanTaumum — 3T0 KOMMIEKC MOPodPU3N0I0OrMYecKnX 1 NoBeLeHYeCKUX 0CobeH-
HOCTei ocobu, nonynaumMmn Unn Buaa, obecrneyrBatoLMii yenex B KOHKYpPEHLMM € 0CO-
6sMK, NONyNALUMAMA, APYrMMU BULAMWU U YCTONYMBOCTb UX K BO3AENCTBUIO (PaKTOPOB
abnoTtumyeckon cpegpbl. Kak otmevan Y. [JapBuH, COBEPLUEHCTBO BCAKOro npucnocobse-
HUS OMpPefenseTcs BHELUHe cpefoi, NO3TOMY OHO BCerga KOHKPETHO, OTHOCUTESNIbHO,
MMeeT BpeMeHHbIN XapakTtep. MpucnocobnieHne K 04HUM YCNOBUAM NepecTaeT ObITb Ta-
KOBbIM B ApYyrux ycnosusx. Hanpumep, BCcAKas NOKPOBUTENLCTBEHHAA OKpPacKa He nme-

eT HMKAKOro 3HaueHust BHe 3Toi cpefbl. Camas COBepLLUEHHAs OKpacka U PUCYHOK 6a-
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O0UKM MOJ LBET KOpbl AepeBbeB He [aeT el HUKAKOW 3alluTbl B TpaBe WW IUCTBE [e-
peBbeB. POPMMPOBAHME NPUCTNOCOGMIEHNA U X OTHOCUTE/IbHBIA XapaKTep MosyyaroT
06BbACHEHME TOMbKO ¢ nosvuum Teopun Y. OapsuHa. MNpucnocobneHns (agantaumm) y
OpPraHn3mMoB K OrnpefesieHHbIM YCN0BUSAM 00MTaHMS BO3HMKAKOT B MPOLLECCe 3BOJOLMM
B pe3ysibTaTe eCTeCTBEHHOro otbopa M 60pbObl 3a cyllecTBOBaHWe. bnarogaps mexa-
HU3MY [eiCTBUSA 0TOOpa, Korja MMeeT MecTo COXpaHeHWe, HaKOMIeHe N yCUneHue B
PALY NOKOMEHNA MENKMX WHAMBUAYASIbHbIX MOME3HbIX HAC/NeACTBEHHBIX YKOHEHWNA,
MPoOMCXoanT NpeobpaszoBaHMe CTapbiX U (POPMUPOBaHME HOBbIX MPUCMOCO6NeHUI. X
BO3HUKHOBEHUE ABMSIETCA OAHWM M3 BaXHbIX pe3y/ibTaToB eCTeCTBEHHOro oréopa. Vic-
TOPUYECKOe pa3BUTME BULOB OPraHNYeckn CBA3aHO C (POPMUPOBaHMEM OMpeseeHHOro
KoMmnnekca aganTtauui. Cama 3BOMOUMA ABNSETCA MO CYLLECTBY HENpPepbIBHbIM MpLec-
COM 06pa3oBaHus aganTauuii, NPOUCXOAALLMM MO CNefytoLwwed CXeme: MHTEHCUBHOCTb
pasMHOXeHUs1 — Bbopbba 3a CyLecTBOBaHME — n3bupaTe/ibHas rméenb — eCTECTBEHHbIN
0T6OpP — NPUCNOCOB6/IEHHOCTb.

CornacHo faHHbIM H.B. Tumoeesa-PecoBckoro n gpyrux (1969 r.) npu knaccmgm-
Kaummn agantaumii BblAeNAT HECKO/IbKO MPUHLMMNOB U COOTBETCTBYHOLUMX UM TPy
afantayunin. Agantaumm KnaccupuumpyoT no NPoUCXoXKAEHWIO, MO NPUHALNEXHOCTU K
pa3HoW cpefe, Mo 3BONHOUMOHHOMY MacluTaby, Mo XapakKTepy BO3HUKAMOLLMX U3MeHe-
HWIn, NO ANTENIBHOCTM COXPaHeHUs B OHTOreHese. M0 MPOUCXOXKAEHUIO BblAENAOT
afantauun, BO3HMKatoLme npeajanTUBHbIM, KOMOMHATUBHBLIM U NOCTafanTUBHLIM My-
TAMK. 10 NPUHAANE>XKHOCTY K pa3HOi cpefe pa3iMyaloT reHoTUnmMyeckue (OHToreHe-
TUYeCKKE), NoNyNsALNOHHO-BUOBbIE, O1OLEHOTMYECKME afanTaunn. 1o 3BOMOLMOHHO-
My MaclwTaby aganTtauuv NoLApasfeNfoTCcs Ha cneumanmsnpoBaHHble 1 obwme. Mo xa-
paKTepy BO3HMKAKLMX M3MEHEHWIA afanTaummn OblBAOT yrpoLlatoLme CTPOeHWe CUc-
TeMbI, YCMIOXHAKOLLME CTPOEHME, COXPAHAIOLLME CTPOEHNE CUCTEM U YPOBEHL C/IOXHO-
CTW. Mo ANMTEeNbHOCTY COXPaHeHUs B OHTOreHe3e eCTb KpaTKOBPEMEHHbIE, MOBTOPSHO-

wneca n NOCToAHHbIE adanTalnn.
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AfanTaums 3aTparvBaeT pasHble CTOPOHbI XXM3HEHHbIX MPOLECCOB OpraHU3MOB 1 Mo-
3TOMY, KPOMe OTMeUeHHbIX, BbIAENAIOT elle Takue TuMbl aganTauuii Kak Mopdonoruye-
CKMe, (h3MONornYeckme, GUOXMMMYeCKne, noeeaeHYeckre. Mopdonornyeckve aaan-
Tauuu cBs3aHbl C U3MEHEHMEM CTPOeHME Tena. Hanpumep, y TeNIOKPOBHbIX XKUBOTHbIX
MpY NPOABMXEHNMN Ha CEBEP OTMEYAeTCs YBUIMYEHME CPeAHMX pa3MepoB Tena (Npasu-
no beprmaHa), 4To yMeHbLLIAeT OTHOCUTE/IbHYH MOBEPXHOCTb M TENN00TAavy. Y pacTe-
HUIA B CEBEPHbIX LUMPOTAX M BbICOKOFOPHbIX pPaiioHax eCTb CTEMtoLIMECs U NOAYLLIKO-
BUAHbIE (HOPMbI, MEHbLLE MOBPEX/AEMble CU/bHbIMK BETPaMU U Nlyudlle COrpeBaemble
CONHUEM. HarnsaHa Takas Mopdonormyeckas afanTauus Kak 3allyTHas oKpacka, CKpbil-
BalOLLAs XXMBOTHbIX Ha (hOHe cpefbl. 3alUTHAsA OKpacka NpeAcTaBfieHa [BYMsi OCHOB-
HbIMW TUMaMMW: MOKPOBMTENLCTBEHHON U MpeAocTeperatolleil. MoKpoBMTENLCTBEHHAS
OKpacka OYeHb BaKHa [/t BUAOB XXMBOTHbIX, HE UMEOLMX 3PeKTUBHBIX CPEACTB 3a-
LWTbI OT XMLHWKOB. Bnaroaaps eid, XWBOTHbIE CTAHOBSATCS MeHee 3aMeTHbIMU Ha (hoHe
MeCTHOCTM. Ha ceBepe uYalle BCTpeuyaeTcsi 6enas UM CBeT/as OKpacka, MoMoraroLas
MaCKMPOBATbCS Ha CHery (6enble MeABeaW, NONMSPHbIE COBbI, NeCLbl, ATEHbILW NacTo-
HOTMX - 6enbKK). Y paga XMBOTHbIX NOSABKMACh OKpacka, 06pa3oBaHHas YepeoBaHNEM
CBET/IbIX M TEMHbIX MOJIOC MW NSATEH, AeNalOLIas X MeHee 3aMeTHbIMU B KYyCTapHMUKaXxX
N TYCTbIX 3apOCNsiX (TUrPbl, MOMOAble KabaHbl, 3e6pbl, MATHUCTbIE 0N1eHN). HeKOTOpble
)KMBOTHbIE CMOCOBHbI 0YeHb BbICTPO MEHSTb OKPacKy B 3aBMCMMOCTW OT YC/TOBUIA (Xa-
MeNeoHbl, OCbMUHOT, Kambana). Mpu MackupoBke hopma Tena 1 ero okpacka Aenatot
XKMBOTHbIX NaxXOXWUMW Ha NIMCTbS, CYYKU, BETBU, KOPY WM KOMKOYKM pacTeHWin (4acTo
BCTPEYaeTCs Y HAaCEKOMbIX, 0OUTAIOLMX Ha pacTeHMsX). 3alMTHOE 3HAYEHNE Y XKUBOT-
HbIX MMeeT N MUMUKpUA (nofapa>kaHue). B 3Tom ciyyam okpacka 1 dopma Tena y 6es-
OOWHbIX YKMBOTHbIX CTAHOBSTCS MOXOXUMMW Ha TaKOBble SI0BUTbIX OpPraHM3moB. Ha-
NPUMEP, HEKOTOPbIE HEeS0BUTbIE 3MEN MOXO0XKbl Ha SA0BUTbIX. LIMKaabl 1 CBEPUKM Ha-
MOMMHAIOT KPYMHbIX MypaBbeB. [Mpy npefocTeperatoLLeli UK yrpoxatoLLeldi oKpacke y
XKMBOTHbIX, MPeACTaBNAIOLIMX OMACHOCTb ANS APYIUX, UMEKTCS SPKMUE OKPacKu, S10BM-

TblE UNN NaxXy4yne >KeNesbl. CTO]'IKHyBLIJI/ICb C HUMW, XXNBOTHbIE-XNLLHUKWN B ,U,&ﬂbHEVI-
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LLIeM He HanafalT Ha Takue opraHum3Mbl (OCbl, LLUMENN GOXbWU KOPOBKW, KOMOPaACcKue
XyKu). ®Punonornyeckre aganTaunmm CBA3aHbl C MePeCTPONKON 0OMeHa BeLLeCTB Y
opraHu3moB. lMpumepom ABMSETCA MOSB/EHWE TErIOKPOBHOCTM U TEPMOPErynsauuun y
NTUY 1 Mnekonutarowmx. B 6oee NpocTbIX ciyyasax — 3TO NPUCNocobeHmne K onpese-
NeHHbIM popmam MNULLKM, COMeBOMY COCTaBY CpeAbl, BbICOKUM UAN HU3KUM Temrepary-
pam, BNaXKHOCTU WM CYXOCTW BO3AyXa U MoyBbl. BroxnMuyeckne aganrauum CBA3aHbl
C 06pa3oBaHMeM OnpejesieHHbIX BELLEeCTB, 06M1eryatowmx 3awmTy oT Bparos Uan Hana-
[eHne Ha apyrve opraHusmbl. Crofa MOXHO OTHECTU Afbl 3Mei, CKOPNUOHOB, NayKoB.,
obneryatoLme UM OXOTY; aHTUOMOTMKM TPUBOB 1 GaKTepuid, 3aliuLiatowme nx oT KOH-
KYPEHTOB; TOKCUHbI pacTeHWI, NPefOXpaHAIoLLMe UX OT BblefaHus; naxyune BeLLecTBa
K/IOMOB M HEKOTOPbIX APYrMX HaceKoMbIX, OTMyruBaroLwme sparos. K 6oxvMmyecknm
afantaumuam OTHOCUTCS 1 ocobas CTPYKTypa 6esikoB, IMNUA0B Y OPraHn3mMoB, YCTONYU-
BbIM K BbICOKMM N HU3KMM TemrepaTypam (TennonbmBbIX U X0N0401H06MBbIX), NO3BO-
NAKLLAA UM CYLLECTBOBATb B rOPAYMX UCTOUYHMKAX, BY/IKAHWYECKUX MOYBAX WA B YyC-
NOBUAX BEYHOWN Mep3/10Thl. MoBeAeHuYeCcKe ajanTayum cBs3aHbl C M3MEHEHUEM MOBe-
[ieHVA B TeX UK MHbIX YCNoBUAX. Hanpumep, 3a60Ta 0 NOTOMCTBE NPUBOAUT K flyYLLle-
MY BbDKMBAHWIO MOJIOAbIX YXMBOTHbIX M MOBbILWAET YCTOMYMBOCTb MX MONynsuunii. B
OpayHble Mepuosbl MHOTME YXXMBOTHbIE 00pa3yroT OTAe/IbHble CEMbU, a 3UMO 00beau-
HAKOTCA B CTau, YTO 06/MeryaetT MM nponuTaHve WM 3awmty (BOMKW, MHOTVE BU[bI
nTny).

O6ecreyeHne BbICOKON NPUCNOCO6/IEHHOCTU BUA U COOTBETCTBEHHO €r0 BbDKM-
BAaeMOCTU B PasHbIX C/y4yasx CYLLEeCTBEHHO pasnnyaeTca. Yem 6onblie y BUAa npucno-
COO/IEHNIA N YeM OHU MHOT006pa3Hee, TEM BblLLe BbIXXMBAEMOCTb U TEM LienecoobpasHee
opraHusauus. NoaToMy ypoBHM Le1ieco06pa3HOCTM Y pasHbIX BUAOB pas3nyHbl. B ue-
NIOM, YPOBEHb Lie/1Iecoobpa3HOCTN HEN3OeXKHO OTpaXkaeT YpPOBEHb OopraHu3auun. Ypo-
BeHb Lie/1ecoobpasHoCTM OyAeT TeM Bbille, YeM MeHbLUEe OpraHu3Mbl 3aBUCAT OT CAy-
YalHbIX U HeCNyYaHbIX U3MEHEHUIN BHELUHMX YCNOBUI U MeHbLUE NOABEPXKEHbI BINA-

HUIO HEBNAronpPUATHLIX (PaKTOPOB.

98



Lienecoobpa3HoCTb HEOOXOAMMO paccmaTpuBaTtbh TOMbKO Kak UCTOPUYECKU BO3HU-
KatoLLlee siBMieHMe Npu NOCTOSHHOM AeNCTBUM eCTeCTBEHHOro oTéopa. OTHOCUTESbHbIA
XapaKTep LenecoobpasHOCTV [10Ka3blBaeT BO3MOXHOCTb [a/lbHeNLLIen NepecTporknA 1
COBEPLLEHCTBOBAHMS MMEIOLLIMXCA Y OpraHn3mMoB NPUCroco6/eHNin, TO eCTb GECKOHEY-

HOCTb 3BOJ/TIOLIMOHHOTIO NnpoLiecca.

Bonpockl g4 3akpensieHusa

1. Mpo6neMa opraHNYecKoii LienecoobpasHoCTy, ee
MeTO/0/10r MYeCKOe 3HaUYEHME.,

2. OnpefeneHve aganTtauumy, Knaccudukaums aganTaLui.
3. MexaH13M BO3HUKHOBEHWS afanTaLuid.

4. OTHOCUTENbHbIN XapakTep aganTauui.

NEKUUS 13 BWUO - OCHOBHOW 3TAM 3BOJIKOLMOHHOIMO
MPOLIECCA

1 VicTopus pa3BuTUA NpeacTaB/EHNA 0 BUAE.

2 KoHuenuuun Buga, foKasaTelbCTBa peasibHOCTY BMAA.

3 'eHeTMKO-3BOMOLNOHHOE NOHATUE BUAA, KPUTEPUN N MPU3HAKN BUJA.

4 LlenocTHOCTb BUAa U MeXaHU3M ee NoadepxXaHusa, nonynauMoHHaa CTpyKTypa.

1 VicTopma pasBuTmna npeactassieHni o sBuge. MNMpobnema Buaa v Bnaoobpasosa-
HUS ABNAETCA O4HON U3 (DyHAAMEHTaNbHbIX B 6uonorun. OCHOBA Hay4HOW TPAKTOBKW
BUJA TbICAYENeTU MU CKafblBalacb B MPaKTUYECKOW AeATeNlbHOCTU Ntofei. TepMuH
BWU mepeLuen B 6UONOrUI0 M3 NIOTUKWA. Bug B NOrMYECKOM CMbIC/IE — 3TO BbIPAXKEHWE
CXOACTBa U OAMHAKOBOMW CYLLHOCTW Y TpYynMbl eAUHNYHBIX npegmMeTos. K Bonpocy o

BMfe obpallancs ApUCTOTeNb, B NOHUMA/CS UM KaK NPOTUBOPEYMBast Kateropus, oT-
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paxkaroLas 06beuHeHe NHAVBULOB B KONIIEKTUB U pasbeUHeHVEe TaKUX KOJIEKTUBOB
apyr ot gpyra. [o koHua XVII Beka cnoBo «Bua» (Species) ynotpebnsanocb B TOM Xe
CMbIC/ie, 4TO 1y ApucToTtens. Kak ocoboe sBfieHne Npupoabl BUA CTasl 06bEKTOM Hayu-
HOro nosHaHua nocne pa6ot k. Pea (XVII B.). C ero pa6ot (1686) HauMHaeTca nep-
Bblil 3Tan B u3yyeHun Buga. OH BBe/ B GMOMOTMIO Kak eCTeCTBEHHOHay4HOEe MOHATHE
TEPMUH «BUA», NPEACTaBNAOLWNIA Hanbonee Mesikne COBOKYMHOCTU OPraHnU3mMoB, npak-
TUYECKN TOXAECTBEHHbIX MOP(ONOrMYECKN, COBMECTHO PA3MHOXAKLUNXCA U AatoLLmX
M1040BMTOE MOTOMCTBO. Ha nepBoMm 3Ttane 6bliM YCTaHOB/MEHbI TPU BaXHbIX 0CO6EHHO-
CTV BMfAa: 1) MHOXECTBO OpraHv13mOB; 2) BUA 00beAMHAET OpraHu3Mbl, CXO4HbIe
MOPMOSIOrMYEeCKN 1N PU3N0NOrnYecku; 3) BUA NPeLCTaBnseT eauHULY, CamoCTOATENIbHO
BOCMNPOM3BOAALLYIOCA B npupoge. BTopoi aTan HauMHaeTcsa C MoOsBNeHWUs paboT
K. NnunHesa (XVII1 B.), co3gaHnsa nm «Cuctembl Npupogpl» (1735), npusHaHus BUAA Kak
ABNEeHNUA Npupofbl. EMy npuHagnexxut 3acnyra YCTaHOBMIEHWA TOro (hakTa, YTO BUA
eCTb OCHOBHas (opmMa CyLLEeCTBOBAHWSA XWMBOI MPUpObl, ee peasibHas eauHuua. o
K. JINHHet0, BUA — 3TO MHOXECTBO POACTBEHHbIX, CXOA4HbLIX MO CTPOEHUIO OPraHnU3MOoB,
Mpy pasmMHOXEeHUW HenpepbIBHO BOCMPOM3BOAALLMX cebe nofo6HbIX. MNpeacTaBneHns o
Buge y K. JlnHHes, B fanbHeiwem y XK. KioBbe, 6b1711 OCHOBaHbI Ha MOM0XeHWUM 06
YCTONYMBOCTM BNAOBOW OPMbI, Hem3aMeHHOCTN BMAOB. K koHUy XVIII B., Havany XIX
B. ObI/IN YCTAHOB/EHbI U K XapaKTEPUCTUKE BMAA NMPUOABUINCHE HOBble YepPTbl, MPU3HAKM
— OUCKPETHOCTb M YCTONYMBOCTb. Bup okasancs obpasoBaHMeM, NpeAcTaBfOLWLMM CO-
6ol Kak Obl 6MOMOrMYecKyto 0TAeNbHOCTL. OTrpaHMYeHHOCTb BUAa OT ApYrux BUAOB,
(hakT yCcTOMUYMBOCTY BMAA Obl1 Upe3BblYaiHO BaXEH 18 A0Ka3aTe/IbCTBa ero peasibHo-
CTMW, HO KakoBa CTeneHb YCTOMUYMBOCTY BULOBOIN (hOPMbI, KAKOBbI NPUYMHbI, AefatoLme
BWJ, YCTOMYMBBIM, ObI/10 HEACHO. Bronorn nbltTannch paspeLunTs NPOTUBOPeYmne, Lonyc-
TVB CYLLECTBOBaHNe abCOMOTHO MOCTOSAHHOW (POPMbI KaK HEU3MEHHOI CYLLHOCTM BMAa.
B npegenax e rpaHuL, TaKOBON M3MEHEHUS OPraHU3MOoB MPU3HABA/IUCh BO3MOXKHbLIMM.
Tak noHVMMasnacb BHYTPMBMAO0BAA M3MEHUMBOCTD, BbIPXKaBLLUAACA B HA/IMUYNWN Pa3HOBUA-

HOCTeW. 3BeCTHbI PYyCcCKUA 300/0r, akagemuk MeTtepbyprckoit AH 1. MNannac oTme-
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yaJsl, YTO rnaBHble 0OCOGEHHOCTW Pa3HOBUAHOCTEN — 0OPAaTUMOCTb 1 C/TyHaHOCTb, & BU-
[ia — NOCTOAHCTBO M 3aKOHOMEPHOCTb. TN 0BCTOATE/NLCTBA MPUBEN K TOMY, YTO MAes
MOCTOSAHCTBA BUAA 3aHAMa JOMUHUPYIOLLLEE MOMIOXKEHWE B BMOMIOTMKN 1 yTBEPAUIA Kpea-
LIMOHUCTCKME B3rnagpl o Buge. C HakonjeHeM HOBbIX (JaKTOB CTasio MOCTENeHHO Bbl-
ACHATLCA, YTO MHOIME BU/bl HE CTO/b YETKO OTrpaHuYeHbl Apyr OT Apyra no Mopgo/sio-
TMYECKMM MpU3HaKaM, Kak 3T0 Kasasiocb Npu COMOCTaB/IeHUM UX Ha OCHOBE HebO/bLUO-
ro ymcna ocober. ITM HOBble (PaKTbl, MOCMY>KMBLUME OCHOBOW A1 BO3HWKHOBEHWUS
TpaHc(opMmM3mMa — y4eHUs 06 N3MEHEHUN 1 NpeBpaLleHnn BUA0B, TpeboBan fasibHei-
LLIero passuTUS TeoOpymM BUAA U MONCKa HOBbLIX ero Kputepmes. B nepsoit nonosuHe XIX
B. pa3BMBAlOTCA NpefcTaBeHns 06 M3MeHseMoCTU BUAOB B npupoge (PK.B. Jlamapk,
3.K. CeHT-Unep, K.®. Pynbe un gp.). 3.K. CeHT-Unep yTBepXdan: «BUAbl N3MEHAIOT-
ca», a K.®. Pynbe usbpan atu cnosa anurpaom ofHoW 13 ceomx pabot. Creayrowmii
aTan B U3y4YeHUM BUAA HauMHaeTca ¢ paboT Y. [apBuHa, nossneHus ero tTpyaa «Ipo-
NCXOXKAEeHNe BUAOB MyTeM ecTeCTBEHHOro otoopa» (1859 r.). CywHocTb yyeHus Hdap-
BMHA COCTOA/1A B OTKPbITUM 3aKOHOB WM3MeHeHWs BWAOB. B3anmopeincTeve Heonpene-
NEHHOW HacneACTBEHHOW M3MeHYMBOCTU, 6OpbObI 3a CYLLECTBOBAHME U eCTECTBEHHOIO
oTOb0opa MPMBOAMT K 06pa3oBaHMIO HOBbIX BMAOB B MpoLecce 3BofouMn. B cBAsmM c
O0NbLIMM 3HaYeHVeM Teopun [apBuHa B paspeLleHnn npobnembl BUAa, TPETUIA 3Tan B
N3yYeHUn BMAa Nonyyvua HasBaHue fapBMHOBCKOro. C Havana XX B. U g0 KoHua 20-X
rofoB 3TOr0 Beka [/IMTCA YeTBepTblid aTan B U3ydeHnn snga. C koHua 20-X rofoB Hauu-
HaeTcA W B NOC/eAytoLme AecaTuneTus NPOLO/MKAETCA NATLIN 3Tan B U3y4YeHUN BUA.
B XX B. UMeeT MecTo fa/ibHeLlee pa3BuTne NPeacTasieHnin 0 Buge. K atomy BpeMeHu
OTHOCUTCH YCTAHOB/IEHME HOBbIX MPU3HAKOB BMAA — reorpafuyeckoin 1 3KoNornyeckKom
onpeaeneHHOCTN, NOIMMOPHOCTA; UMEET MECTO M3YyYeHUe reHEeTUYECKOW OCHOBbI BU-
[a, ero CTPYKTypbl, KOHCTAHTHOCTM M afanTUBHOCTU MPU3HAKOB, CNOCO60B M MeXaHu3-
MOB BMA006pa3oBaHns, 3aKOHOMEPHOCTEN BHYTPUBUAOBLIX OTHOLUEHUI. YTnybnsercs
MO3HaHMe CMOXHOW FeHeTUYEeCKOW CTPYKTYpbl BuAa. Pa3paboTkoi npobnems! Buga v

BM1006pa30BaHNs 3aHUMAOTCA U BHOCAT BO/bLLOI BKNaj B UX paspelueHmne H.. BaBu-
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nos, B.JI1. Komapos, C.I. CemeHoB-TsaH-LUaHckuiA, H.B. Tumotees-PecoBcKuiA,
®.I". JobpxaHekuiA, A. KaliH, . CumncoH, 3. Maiip, K.M. 3aBaackuii n gp. M3patot-
ca (hyHAaMeHTasbHble Tpyabl. B 1954 1. BbixognT KHUra A. KaiiHa «Bug u ero 3sosto-
ums», B 1968 r. mnzgaHol pabotbl 3. Maipa «300/10rMYeCKNiA BAL U 3BOOLUS» W
K.M. 3aBazckoro «Bug n BugoobpasoBaHme».

2 KoHuenuun BMaa, foKas3aTeNbCTBa peasibHOCTM BUaa. 3 063opa nctopum pas-
BUTUA NPeLCTaB/NeHUA O BUAE CeayeT, UTO UMeIMCh pasHble TOYKM 3peHus 0 Buge. B
OMON0rMYecKoin HayKe CyLLEeCTBOBa/ paf, KoHUenumi Buga: Tunonoruveckas (K. JinH-
Hein), HomuHanncTuyeckas (XK.b. Jlamapk v gp.), KOHUEeNUMsa NoavuTUNMYecKoro Mopdo-
nornyeckoro suga (H.W. Basunos, C.IM. CemeHoB-TaH-LUaHCKuiA 1 ap.), 6uonoruye-
ckas (3. Manp un ap.).

CornacHo TMMOIOr MYECKOW KOHLEMNUMN NPUHAANEXHOCTb 0COOM K TOMY WU UHOMY
BUAY OnpefenseTca nNyTemMm COOTHECEHUA ee NPU3HAKOB C NPU3HaKaMu, TUMUYHbIMW 4Ns
[aHHOr0 BMaa. B npakTuyeckon cucteMaTuke ata KOHLEMUMA Npenomasnach B CpaBHe-
HMM 0COOM C TUMOBbLIM 3K3eMM/IAPOM BUAA, MO KOTOPOMY BUZ Obln OMUCaH, UAX C TUMO-
BOi cepuei. CpaBHeHVe MPOBOAMMIOCL MO MOPKOSIONMYECKUM, 0BbIYHO BHELUHWM, TO
eCTb AOCTYNHbIM 415 Habnto4eHNs npu3Hakam 6e3 pacusieHeHWst 0cobu. MNogo6HbIA TU-
MOSIOTNYECKNA MOAXOA COXPaHU/ICA B MPaKTUKE CUCTEMATMKM MHOrMX rpynn [0 Ha-
CTofLLEero BpeMeHu. Mo Mepe HaKoMIEHNS MaTepuaa CTaso (POpMUPOBATLCA NPeACTaB-
JIEHVE O TOM, YTO MHOTME BUAbI HE CTO/Ib YETKO, KaK Ka3anoCb, OTrpaHNYeHbl apyr oT
apyra. Mexay sugamu o111 06HapYXKeHbl NepexofHble (hopMbl, TO eCTb 0C00U, KOTO-
PbIX TPYZLHO OTHECTU K OAHOMY U3 ABYX O/IM3KUX BUAOB. Hannume nepexofHbIX (hopM
[0Ka3blBano, cornacHo Barnagam XX.b. Jlamapka, M3MeHeHne BUAOB NoA AeACTBUEM YC-
NOBUIA OKpY>XatoLeln cpedbl. B pesynbTate 4nTeNbHOro psaga nocnefoBaTebHbIX Mo-
KOMeHNn 0c0bei, NpuHaLNeXaBLNX NepBoHaYasibHO K O4HOMY BUAY, BO3HMKa1 HOBBIA
BWJ, OT/IMYAIOLLMIACA OT MepBoro. Ha ocHoBaHMM Takux faHHbIX XK.B. Jlamapk npuxo-
OUT K BbIBOAY, YTO BWLOB HET, €CTb TO/IbKO PALAbl MEHAIOLLMXCA 0CO6ei (MOKONeHWN).

Buibl He SABNSIOTCA peasibHbIMM eAMHULAMK, a NPEeACTaBASOT CO60I UCKYCCTBEHHYIO
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rPYnnupoBKY,  CO3JaHHYK 4enoBeKOM AN1d yaobcteBa nonb3oBaHMA. B umTore,
K B. Tamapk npuwien K oTpUUaHnio peasibHOCTY BUAa. Bo3HuKna gnnemma: nmoo Bubl
Hen3MeHHbI, a MOTOMY CTPOro OTrpaHMyeHbl ApYyr OT Apyra, TO eCTb AUCKPETHbI, U pe-
a/IbHbl, IM60 BNAbI MEHAKOTCA B MPOLECCe 3BONOLMM, CBA3AHbI NEepPexoAHbIMU (hopMamm
M MO3TOMY He peasibHbl — MCKYCCTBEHHbI. K.M. 3aBafckuii cthopMynmpoBan Ty niaeto B
apopusme: nmM60 BMAbI 63 3BOMOLMN, NGO 3BOMHOLMA 6e3 BUIOB.

KoHuenuusa, oTpuuarowas peanbHOCTb BuAa, Oblna HasBaHa HOMUHaIMCTUYECKOWA
(nomen — ums, Ha3BaHWe, 3TO NOAPa3yMeBaeT, YTO BUAbl — TO/IbKO Ha3BaHusa). Homu-
Ha/IMCTMYECKNIA noaxod nonyunn nopfepxky y 3.K. CeHt-Unepa, K.®. Pynbe, ap.
Y. JapBvH NpUAepXnBaiCs AManeKTUYeCKON TPaKTOBKM BUAA U OTMeYan, YTo «BU[bl
06nafaroT [OBO/ILHO XOPOLUO OMNpefeneHHbIMU rpaHMLamMu, ... HO B TO XKe Bpemsi, Kak
OYATO KTO-TO COMHEBAETCH B MX BPEMEHHOM CYLLECTBOBAHUN.

KoHuenums noimtunmyeckoro Moposiormiyeckoro Bmnaa chopmmpoBanacb K KOHLY
20-x rogos XX B. CornacHo 3aToi KOHLENUMW BN eCTb CUCTEMA He TONbKO MCTopuYe-
CKM BO3HMKLLAA, HO W HEMpepbIiBHO pasBMBaroWascs u audgepeHUmpytoLLascs.
H.. BaBunoB paccmatpuBan peasibHOCTb MONUTMNMYecKoro Buaa. OH OTMedan, 4yTo
BUJ, NpeLCcTaBnseT co60i Ype3BblHaHO CNIOXKHYKO CUCTEMY 3/1eMEHTOB, pa3/inyatoLLmMX-
CA W TEHETUYECKN, W IKOMOrMYecKn, v (OPMUPYIOLLNXCA B MPOLIECCE 3BOJOLNMN.
H.N. BaBmnos chopmynnposan nonoxeHne 06 aganTMBHOCTU BHYTPUBNAOBOIO pasHo-
06pasns B KONebAOLWMXCA YCNOBUAX CPeabl.

OCHOBHbIE MOMIOXEHMSI BMONOTMYECKOM KOHLENUMA ChopMynmpoBaHbl 3. MaiipoMm:
1) BMAbI ONPefenarTCs He pas3nnMymemM, a 060C061eHHOCTLIO; 2) BU/bl COCTOAT U3 Mony-
NAUMIA, a He N3 He3aBUCUMbIX 0CO6eR; 3) BUAbl MOXHO OnpeaensTb 6o5ee afeKBaTHO,
NCXOAA U3 UX OTHOLLEHWNA K MONynauMaM Apyrux BuaoB. Pellarowmm Kputeprem Buaa
Mo 6MONOrMYECKO KOHLEMNUMW ABNSETCS PenpoAyKTUBHAS M30nsums. bruonormyeckas
KOHUeNuus Buga nosyynna B nocnegHue AecATUIETUS LWMPOKOe pacrnpoCcTpaHeHue.

[lokasaTenbcTBa peasbHOCTYW Buaa. PeanbHOCTb BUAA fOKasbiBaeTcs: 1) yHacnemo-

BaHHOM OT MCXOAHOW NONYNALMMN O6LLHOCTLIO OpPraHn3aLnn; 2) 3KoN0rn4eckom o6LHO-
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CTbtO BCEX €ro nonynsuuii, Kotopas NPosiBNSETCS B UX B3aMMO3aMeHSieMOCTU; 3) ero
LLeNOCTHOCTbLIO U MHTErPUPOBAHHOCTLIO 3a CUET MEXOPraHU3MeHHbIX CBAi3eld; 4) BUf 3a-
HUMaeT CBOe MeCTO B KPYroBOpPOTe BELLUECTB U 3Heprum B 6rocgepe. MpusHaHMe 3B0-
NOLMKN 03HaYaeT 0TKa3 OT IMHHEEBCKON TPaKTOBKM (HEM3MEHHOCTYM) Buaa. [oKasaTenb-
CTBa pea/lbHOCTY BIAA OTBEPratoT M HOMUHAIMCTUYECKIME NPeACTaBNEHMS.

B LenoM, BUAbI U PeasibHO CYLLLECTBYHOT, U M3MEHSIHOTCS.

3 [eHEeTUKO-3BO/IIOLMOHHOE MOHATUE BMUAA, KPUTEPUN U Npu3Haky Buga. Mo
MMEILLMMCS NPeACTaBNeHUAM BUf, SIBISIETCA TeHETUYECKM 3aKPbITOM CMCTeMO. [ns
Hero XxapakTepHO reHeTMYeckoe eanHCTBO. Kak bl HM BbIN M301MPOBaHHbI OTAENbHbIE
nonynauuyM 1 NoABMAbl, NOTOK FEHETUYECKON MHAopMaLUM MeXay HUMMK BCEraa CyLiie-
CTBYeT. Bronoruyeckas KOHLENUMS pacCMaTpyBaeT B, KakK penpoayKTUBHOE Co06LLe-
CTBO, KOMMN/EKC MOMyNsauUuiA, peanbHO MU XOTS Obl NOTEHLMANIbHO 0BMEHMBAOLLMXCS
MeX/ly COBO0I reHaMun U He 0OMEHMBAOLLIMXCA FTeHaMK C APYrMU Nogo6HbIMM CO0OLLe-
cTBaMu.

veeTcs psf KpUTepUeB BUAA, KOTOPbIE MCMONb3YIOTCS NS TOr0, YTOBbl OTIMYUTD
OAVH BWA OT Apyroro. BbiaensitoT Mopdonornyeckuii, granmonornyecknii, reHetuye-
CKWIA, BUOXMMUYECKNIA, 3KONOTUYECKIIA, reorpatimyecknii, ap. Kputepun. Mopdonoru-
YeCKWiA KpUTEpUin OCHOBbIBAETCS Ha BHELLHEM M BHYTPEHHEM CXOACTBE 0COGel 0fHOro
BMfa, HO NPU 3TOM €CTb BW[bl-ABOMHUKM 1 MOAUMOP(HbIE BUAbl. PUNONOrNYECKNI]
KpMTepuii OCHOBbIBAETCS Ha CXO/CTBE XXM3HEHHbIX MPOLECCOB, CXOACTBE (PM3NONOrnYe-
CKMX (OYHKLIMIA 1 MeXaHU3MOB Y 0cobeli 0HOro BUAa. MeHe TUYECKUA KpuTepuii OCHO-
BaH Ha pa3nMuyuni BUAOB MO KapuoTunam. Ho, ¢ 0fjHOV CTOPOHbI, €CTb BUAbI CO CXOAHbI-
MW KapuoTunamu, ¢ ApYroil CTOPOHbI, B Npeaenax OfHOr0 BMa BCTPEYArTCS 0COOM C
PasHbIM YMCNOM XPOMOCOM — AUM/OWAHbIE, MOAUNIOUAHBIE, aHeynnonaHble. Mpu nc-
MoNb30BaHUM [JAHHOTO KPUTEPMS NPUHUMAETCS BO BHUMaHWE Takxe TO, YTO BUA Npea-
CTaBNseT COOOV FeHeTUYECKU 3aMKHYTYHO, PEnpoayKTUBHO M30/MPOBaHHYHO CUCTEMY.
Ocobu 0fHOro BMAA CKPELUMBAKOTCS MeXAy CO60i ¥ AaroT MAoA0BMTOE MOTOMCTBO.

OpfHako, mexpay 0cobsmu HEKOTOPbLIX BWAOB CKpeWMBaHNE ABNAETCA BO3MOXXHbLIM.
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KpoMme TOro, B eCTECTBEHHbIX YCIOBUSX MeXAY NONynsauusmMii OAHOTO BUAA, XKUBYLLN-
MW B pa3HbIX YacTsx apeasa, 06MeHa reHaMy He NMPOUCXOAMT, U B 3TOM C/y4ae npuMe-
HeHWe KPUTepUs penpoayKTUBHOM U30MSALMIN CTAHOBUTCS HEBO3MOXHbLIM. B COOTBETCT-
BN C BMOXMMMUYECKUM KPUTEPUEM, Y OPraHW3MOB pasHbIX BUAOB WMEHTCA pasnnmuus
Mo 6MOXMMUYECKUM MapaMeTpam (COCTaB U CTPYKTypa 6enkoB, HYK/IEMHOBbIX KWCNOT,
APYTUX BELLECTB B KNETKe); ay OpraHu3MOB OfJHOTO BiAa eCTb CBOW OCOObI reHeTUYe-
CKM 3aKpensieHHblli TN o6MeHa BelllecTB. OfHAKO CYLUECTBYET U BHYTPUBMOBAs W3-
MEHUYMBOCTb BCEX OMOXMMMYECKMX NOKasaTenei. MpUHLMN GUOXMMUYECKOTO pasnyns
LUMPOKO MPUMEHSETCS N1t N3YUEHUSI CNOXKHON CTPYKTYPbl BUAa — BbISBNEHUS MENKNX
BHYTPUBWOBbLIX €AVNHWLL, OT/INYAOLLMXCA MO CTPOEHWIO GENKOBbIX MONEKYN. Pa3BuTue
MONEKYNSIPHO GMONOrMK B NOCNEAHME AeCATUNETUS NO3BONIO U3YUNTb CTPOEHNE PS-
[a MUIMEHTOB KPOBW Y YXMBOTHBbIX. BblI0 YCTaHOBNEHO TOHKOE CTPOEHWE MONEKYn re-
MOT/1I06MHA U APYTUX NMUTMEHTOB U BbISICHEHO 60/bLLOE CXOACTBO B 3TUX CTPYKTypax Y
CMUCTEMATUYECKUN BNM3KUX BUAOB. DTOT Xe BbIBOJ OKa3ascs CNpaBei/IMB U A1 MHOTUX
APYTUX U3YUYeHHbIX BbICOKOMONEKYAPHBLIX CTPYKTYP Y XXMBOTHbIX. ViccneaoBaHust no
BUOCUHTE3Y OAHUX U TeX XKe aMUHOKMCIOT, HanpuMep, MCTUAMHA, aprMHUHA, NOKa3a-
NN, YTO OH MOXET OCYLLECTBNATLCS OAMHAKOBbIMM MYTSMU Y PasHbIX OPraH13MoB, W,
Hao060pPOT, CUHTE3 OAHOI aMMHOKMUCNOTbI (KaK /IM3MH) MPOUCXOAMT PasNMYHbIMK NyTS-
MU  [aXe CPean OueHb BIM3KMX BUAOB XXMBOTHbIX. 3HAUYUT, CTENEHb GUOXMMMNYECKMX
pa3NMYUMiA MeXay BUAAMMU He MOXET CNY>KUTb HafeXXHbIM KPpUTEPUEM MX BAOBOI caMo-
CTOSTENbHOCTW. DTONOrMYECKMIA METO/ OCHOBaH Ha CXOACTBE MOBeAeHMs 0co6elt ofl-
Horo Bnaa. MeTog anekTpodapesa 6GenkoB NMo3BO/SET ONpeaensTb BUAOBYIO NpUHaA-
NEXHOCTb MO KapTaM 371eKTPOOPETNUECKNX (hpakuuiAi GenkoB. STOT METO[ LUMPOKO
NPUMEHSIIOT ANS W3YYeHWst BHYTPUBMAOBOM FeHOTUMMUYECKON M3MEHYMBOCTU, HO €ro
PeaKo MCMonb3ytoT [/ 060CHOBaHWS BMAOBOFO paHra uaydyaemoli rpynnbl. eHocu-
cTeMaTuKa NpeacTaBnseT coboil MeTOA, 3aK/YalOWMIACS B CPaBHEHNM BMOB Ha OC-
HOBaHUW MCCNeaoBaHNiA KoMnnemeHTapHocTy ux AHK. [51s BUPYCOB U MUKPOOPTaH3-

MOB 3TO 00BEKTUBHbIA CNOCO6 BblaeneHna snaoB, 0gHakKo, y BbICLLUNX OPraHNM3MOB AaH-
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HbIiA METO/, BbISB/SET CBOEOOpasne HyKNeoTUAHbIX NOCNef0BaTeNlbHOCTEN, YTO Aaneko
He BCerja CoOTBETCTBYeT CTeMNeHN AUBEPreHunn 1 BUA0BOIN 060C061eHHOCTU. IMMYHO-
NIOrNYECKNIA KpUTEPUIA OCHOBAH Ha TOM, YTO BblAeneHne BUAOB MPOBOAUTCS MO Ceposio-
rmyeckum Tectam. Hanpumep, no peakumm KonbLenpeumnutaymm ¢ TeCTOBbIM aHTUre-
HOM MOX>XHO YCTaHOBWTb CTeneHb POACTBA CPaBHMBAEMbIX BbIOOPOK OpraHu3mMoB. JTOT
npuem NPUMEHSAIOT B AOMO/IHEHNE K APYTrM Kak Crocob pasrpaHuyeHms rpynn, TpyAaHo
pasnnyaembix Apyrumm metogamm. CornacHo sK0NOrnMyeckomy KpUTeputo, Kaxkablil Buj,
MOXEeT CyLLeCTBOBaTb B OMNpPeAeneHHbIX YC/I0BUAX, OH NPUCMOCOB/EH K 3TUM YC/IOBUAM,
BbINO/HAET ONpeAeNieHHY DYHKLUNOHAIbHYIO PO/b B 3KOCMCTEME, TO CTb KaX/bl BUJ,
3aHMMaeT OnpeAeNieHHYH 3KO/IOTMYECKYHO HUWYy. Jaxe camble 6/1M3K1e BUAbI 3aHUMa-
0T pa3Hble 3KO/IOMMYECKME HULWIN. Hannumne 3K0N0rMyYeckom HULWN CBOAUT K MUHUMYMY
KOHKYPeHLMI0. [eorpamnyecknini KpuTepuii OCHOBaH Ha TOM, YTO KaXabl B[ 3aHMMa-
eT OrnpefesieHHY0 TepPUTOPUID, UMEET ONPeAeNEHHbIN apeasn, HO Y MHOIMX BUAOB €CTb
coBnafaroLme nnm nepekpbiBaroLmecs apeasibl, eCTb pa3opBaHHble apeasibl, a BUAbI-
KOCMOMO/INTbI 3aHMMAtOT O6LUMPHbIE TEPPUTOPMKN. DBONMIOLUMOHHLIA KpUTEPUA BUAA 3a-
K/toYaeTcs B e[JMHCTBE 3BOJIOLUMOHHON Cy[bbbl BUAa Kak CUCTEMbI nonynsauumin. Uc-
Mo/Ib30BaHNe KpUTepusi OCHOBAHO Ha TOM, YTO BWUA NpeacTaBnsieT coboit eanHOe Lenoe
[0 Tex nop, rnoka BCe COCTaBNAOLLME ero nonynaumm 3BOMIOLUOHUPYIOT B3aMMOCBS-
3aHHO, TO eCTb OOMEHMBAKOTCA FeHamn WM B3aMMHO OOYC/IOBNMBAKOT CYLLECTBOBAHME
Apyr apyra. Korga aTta efuHas cuctema nonynauuii pacnagaeTcs B npouecce Aveep-
reHumn, obpasyeTcsi HeCKa/lbKO TaKUX CUCTEM MOMNYNAUUA, KOTOPble MOXHO CUUTaTb
pasHbIMV BUAAMKW. DTOT KPUTEPUIA MPUMEHUM B TeX Cry4asix, Korga yaaeTcs [ocTaTouy-
HO MOJIHO NPOC/eANTL NpoLecc anBepreHumu. MNMpu aMBepreHUMn cHavana obpasyroTcs
[1Ba noasuaa, BNocneAcTenm 060CobNSIOLLINECS KaK BUABbI.

Kak BUaHo, Te Wan apyrvie Kputepum BuAa He SABIAIOTCA YHUBEPCA/IbHLIMA,

COBOKYMHOCTb YepT, CBOWCTB, C NMOMOLLbK KOTOPbIX MOXHO Onucatb BUf, Ha3blBa-
toTCA npusHakamu suga. Mo K.M. 3aBagckomy npusHakamu BUa SBNSKOTCA:

1) Tun opraHuzauuu: BUf 06MaAaeT eAMHON HacNefCTBEHHOM OCHOBON. [eHeTMue-
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CKOe eNHCTBO BMAa NMposasnseTca B cneyngmuHoctn cuctembl JHK — PHK — 6enku, B
CXO/CTBE TUNa 06MEeHHbIX peakumii, NpoLeccoB MopgoreHesa, BHYTPEHHErO M BHELLHe-
ro CTPOeHUs 0Co6eit, B CXOACTBE BHYTPUBMNAOBLIX OTHOLIEHWIA B NOMY ALK,

2) UncneHHOCTb: BU[ BKIKOYAET MHOXECTBO OCOGEN, T.e. ABNAETCH HaAUHAMBUAY-
a/IbHbIM 06pa3oBaHNeM. Y POBEeHb YMCNIEHHOCTM BMAA BXOANUT B €r0 XapaKTepuCcTUKYy.

3) BocnpoussefeHune: B — CaMOCTOATE/IbHO BOCMPOU3BOAALLEECH B Npupose obpa-
30BaHue, CNOCOOHOe B MpOLIecce pasMHOXEHUA COXPaHATb CBOH KaYeCTBEHHYHO Orpe-
[ie/IEHHOCTb.

4) ONCKPeTHOCTb: BWA CYLUECTBYeT M 3BOIIOLMOHMPYET KakK 60/siee unm MeHee
060c06/1eHHOe 06pa3oBaHue.

5) Okonornyeckas onpefeneHHOCTb: BUA NMPUCNocob/eH K YCMOBUAM CYLLECTBOBA-
HUA N KOHKYpPeHTHocnocobeH. OH 3aHMMaeT onpefesieHHOe MecTo B 3KOCMUCTEMAX U Bbl-
CTyrnaeT KaK OTAe/ibHOe 3BEHO B KPYroBOPOTE BeLLECTB U BO B3aMMOCBA3AX XKMBOIO C
YXUBbIM.

6) Meorpadmyeckas onpefeneHHOCTb: BUA paccesieH B NPUpPOoJe Ha OnpesesieHHOM
TeppuTopumn. Apean ABMAETCS, KakK MpaBnsio, 0643aTeNlbHON YepTOM, BXOAALLE B XapaK-
TEePUCTUKY BMA.

7) MHoroo6pasve thopMm: BMA AngdepeHumMpoBaH 1 06n1agaeT BHYTPEHHEN CTPYKTY-
poii. Bkntouas MHOro pasHoOpofHbIX (hOpM, BWJ BbICTYyNaeT Kak CUCTEMa, OCHOBHOM
eIMHULIEN KOTOPOW ABNSAETCA MeCTHas Nonynsauus.

8) NcTopuyHOCTL: BN — CUCTEMa, CMOCOBOHasA K 3BOMIOLMOHHOMY pasBuTuio. Mc-
TOPUYHOCTb BMAA MPOSABIAETCA BO BPEMEHHOM CYLLECTBOBaHWUN €ro.

9) YcToiumMBoCTb: BUA 06/1a4aeT CNOCOOHOCTHI0 COXPaHATL KaYeCTBEHHYHO onpeje-
NEeHHOCTb B TeYEHWE M3BECTHOI0 re0/10rMyYeckoro BPeMeHMN.

10) LlenocTHOCTbL: BUf He MNpeAcTaB/iseT cobor CyMMbl 0COGel, a ABnfeTca ne-
MEHHOW 0OLHOCTLI0, 06 bEANHEHHOW BHYTPEHHUMM CBA3AMMU.

4 LlenoCcTHOCTb BMAa U MexaHM3M ee NoAdep>kaHuns, rnonynsaunoHHas CTPYKTY-

pa. J1to6oii BUA — 3TO He KOHIMIOMepaT MonynsuuiA, a CoXKHas CUCTEMA C MHOTOYpPOB-
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HEBOW Mepapxunert GUoXoponornyeckmx rpynmn. CBA3AMU, KOHCONUAUPYIOWMMK €ro B
LLe/IOCTHYO CUCTEMY, ABMIAKOTCA BULOBbIE afanTalymm, NonesHble BULY Kak Liesiomy.

HaceneHve no60ro Buga pacnagaetcsi Ha OTHOCUTENbHO M30/IMPOBaHHbIE TPYMbl
0co6eii. BHYTpn nonynaumin BblLensoT Hefo/IroOBeYHbIe rpynmnbl 0cobeid, 06beUHEH-
HbIX 00/ilee TECHbIM FeHEeTUYECKUM POACTBOM. Y pacTeHMil Takue rpynnbl HasblBaroT
ormoTMnamn, y XXMBOTHbIX — AeMamu. Bblille NonynsunoHHOro YpoBHS BHYTPUBUAO0BLIMM
CTPYKTYpamu 0Ka3blBalOTCA: Y PACTEHUIA — IKOTUMbI U NOABUAbI, Y XXUBOTHbIX — MOABU-
Abl.

Kak cTpyKTypHble eanHuubl Buga, K.M. 3aBaficKnil BblfenseT cnegytowme: 6uoTwun
— COBOKYMHOCTb (DEHOTUMOB, AeTEPMUHUPOBAHHBIX OMpesesIeHHbIM reHOTUNOM (rpynna
reHeTUYeCKN OYeHb CXOLHbIX 0c06eit); mopdobuonormyeckas rpynna (U3opeareHT) —
rpynna opraHu3MoB BHYTPW NOMynsuuy, OAMHAKOBO pearvpyrowas Ha ycioBus cpeibl;
9KO3/IeMEHT — BHYTPUNONYNAUMOHHAA (opma, 06nafarolias eavHbIM reHEeTUYECKUM
HepacLLenIAOLWMMCA KOMMIEKCOM; MecTHas (1oKanbHasn) nonynsunus — OTHOCUTENIbHO
060c06/1eHHas rpynna, cTabuibHO 3aHMMAlOLLAas OMNpeaeneHHY TEPPUTOPUID U CMo-
CO6Has K CamMOBOCMPOU3BEAEHWNIO, SIBNSAETCA OCHOBHOW eANHULIEN HaceneHns Bnaa n 60-
nee-MeHee 060C0O6MEHHBIN CTPYKTYPHbIMA 3/1IEMEHT; 3KOTWN — paca, NPu3Haku KOTOpo
onpeaensatoTca MeCTOM 06WTaHWA; MoABUA — CPOPMMPOBaAHHAsA reorpaguyeckas nam
aKonormnyeckas paca (COBOKYMHOCTb /I0Ka/IbHbIX MOMYNAUMA BUAAE, 3aCeNAOLWMX Yac-
TUYHO ero apeas U OT/INYAKOLMXCA MO HEKOTOPbIM MpU3Hakam OT ApYrux nonynaumi
3TOro BWUAA); MosnysBuA — reorpaguyeckas UM 3KoI0rMyeckas paca, NOYTU JOCTUrLIAs
COCTOSIHUA MOJI040ro BuAa (COBOKYMHOCTb MOMNYNsALMiA, KOTOpble Npuobpeny He Bce
npusHakn Bnga). Mo A.C. bapaHoBY B KayecTBe BHYTPUBULOBbLIX eANHUL, MPUHUMAKOT-
CA: 0CO6b, CeMbS, em (He[onroBeYHble Tpynmbl 0CO6elt BHYTPU nonynsaumn, oobveau-
HeHHble 60/iee TECHbIM FeHEeTUYECKMM POACTBOM), rpynna AemoB, Nonynauus, rpynna
nonynauui, noasug, Nonysua, Bui, Hagsua,

B o6wem, BUL MMEET CMOXHYK CTPYKTypy. EaMHOOGpasue B TEPMUHOMNOMMK MO

CTPYKTYpPHbIM €UHNLAM BUOa OTCYTCTBYET.
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B nonynaumax npy CKpelumMBaHUAX BO3HUKAOT BO3MOXHOCTW HWBENMPOBOK pasnun-
YMiA, N HA 3TOM OCHOBAHO eMHCTBO BMa KaK AMHAMUYECKOW cucTembl. Mexay nony-
NAUMAMU 1 NoABUAAMMU, KaK bl HU BbIIN OHM U30/IMPOBaHbI, BCerga CyLLeCcTBYeT NOTOK
reHeTUYecKor MHgopmaLmn. 3To 06ecnevmBaeT MHTErpauuio reHooHL0B OTAE/bHbIX
nonynayui.

NTak, B HacTosLLlee BpeMs NPeACcTaB/eHNs 0 BUAE 3HAUUTENBHO Yrnyounmcs. Msyye-
Hbl HOBblE YepTbl BUAA. VIMeeT MecTo no3HaHWe reHeTMYecKoi OCHOBbI BMAaa. Ha co-
BPEMEHHOM YPOBHE 3HAHWA MOXXHO [aTb C/ieAyroLLyt0 (POPMYINPOBKY BUAY: BUL — 3TO
COBOKYMHOCTb 0C06ei, 06nafaroLmx obLmMm Mophodr3snonorMyeckKMMmn npusHakamm
N 06beAMHEHHbIX BO3MOXHOCTLIO CKPELLMBaHUA ApYyr C APYroM, (OpMUPYHOLINX CUC-
TeMy nonynsumii, Kotopble 06pasytoT obwmin apean (A.B. A6nokos, A.l'. KOcyos,
1989).

Bonpockl Ana 3akpenseHns matepuana.

=

KakoBa nctopusa pasutusa NOHATUA «BUL»?

2. B yem CyWHOCTb TMMNONOrMYECKON, HOMUHAIMCTUYECKON, GUONOTNYECKOW KOH-
Lenuuin Bnaa?

Joka3aTenbcTBa peasibHOCTU BMAA.

4. B 4yeM pasnnuune Mexay npeactaBieHUsAMN O BULE KaK reHeTUYECKM 3aKpbITOn 1
reHeTUYeCKN YyCTONYMBOM CUCTeMax?

dOopMyIMPOBKa NMOHATUA «BUL».

6. Kputepun Buga. lMoyemy npu pasnnyeHUn BUIOB NPUXOAUTCA MOMb30BATHCA
pasHbIMN KpUTepnamm?

CTpYKTYpHble eHULbI BUAA.

8. Bup Kak Ka4yeCTBeHHbIV 3Tan 3BOJIOLMOHHOIO NpoLecca.

w

o

~

NEKUNA 14 BNWOOOBPA3OBAHWE - PE3YJIBTAT MUKPO3BOJTHOLININ

1 MNoHATKE 0 BUA006pa3oBaHuN.
2 OCHOBHbIe NMyTU 1 CNOCO6bI, MPYMeEPbI BUA006pa30BaHNS, MPUHLLMN OCHOBATENS.
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1 MoHATMe 0 B1UaoobpasoBaHMN. BuaoobpasoBaHue ABNSETCA NPOLECCOM, MPU KO-
TOPOM NPOUCXOAAT afanTMBHbIe MPe0bpa3oBaHNA BHYTPY CTaporo B1Aaa, NpUBOAALLME K
BO3HMKHOBEHWIO O4HOIO WM HECKO/IbKUX HOBbIX BMAOB. Kak OTMeYeHO B fiuTepartype
(A.B. A6nokos, A.I'. FOcydos, 1989), BO3HMKHOBEHWE U30NALUA MEXAY YaCTAMU BU-
[I0BOTO HacefleHUs O03HayaeT pasfeneHvie Buga. Noatomy, BuMAoobGpasoBaHWe Npea-
CTaBnseT coboil pasgeneHne (BO BPEMEHU M MPOCTPAHCTBe) Npe>kie eAnMHOro Br1ja Ha
[iBa UM HECKONbKO. [lpu BMA006pa30oBaHMM MPOUCXOAUT MpPeBpaLLeHMe TeHETUYECKN
OTKPbITbIX CUCTEM B TFEHETUYECKM 3aKpbiTble. BngoobpasosaHme OCYLLECTB/AETCA Ha
OCHOBE MOCTOSAHHO COBepLUAKLMXCA BHYTPM BUAA NPOLECCOB MUKPO3BO/OLMN: MOSAB-
NEHNs 3/1eMEHTapPHOro 3BOJIOLMOHHOIO Martepuana, LeCTBUA 3/1eMeHTapHbIX 3BOJIHO-
LMOHHBIX (PAKTOPOB, BO3HUKAKOLLETO 3/1eMEHTAPHOr0 3BOJIKOLMOHHOIO fABMEHUA (M3Me-
HEHWe reHOTUNMYECKOro cocTasa Nonynauui).

2 OCHOBHbIE NMYTK N CNOCObbI, NPYMepbl BNA00O6Pa3oBaHUSA, NPUHLMN OCHOBA-
Tensa. Kak 0CHOBHble nyTn BMA006pa3oBaHuA BbIAENAIOT afonaTpuyeckoe, cumnaTpu-
yeckoe, PUIETUYECKOe, OVMBEPreHTHOE, rmbpuaoreHHoe. AnnonaTpuyeckoe BMao0bpa-
30BaHWe — 370 BMA006pa3oBaHue, Npu KOTOPOM AVMBEPrMpYIOLLMe NonynsLmMmn n3onmpo-
BaHbl APYr OT Apyra nNpocTpaHCTBEHHO. B 0CHOBe an/ionaTpuyeckoro B1A006pasoBaHms
nexxart Te UIN UHble (OPMbI MPOCTPAHCTBEHHON M30nAuMn. Cnocobbl anonaTpuyecko-
ro BMAo06GpasoBaHWA: (PparmMeHTauusa, pacnajeHve apeasa pPoauTenbLCKOro Buaa (BO3-
HWKHOBEHWE BUOB MalCKOro NaHAbllwa), pacceneHne UCXo4Horo suaa (rpynnsl 60b-
LLINX YaeK, HEKOTOPbIX PenTuanii, aMpuomnii, HaceKOMbIX).

CumnaTpuyeckoe Buaoobpa3oBaHWe — 3TO BO3HWKHOBEHME HOBOrO BMUAA BHYTPU
apeana ncxogHoro. Cnocobamm Takoro BMao06pasoBaHUs ABAAKOTCA: aBTONOANMNIONANS
(mony4yeHbl BUABI Xpr3aHTeM, Tabaka, kapTodens), annononunionans (NonyyeHol rné-
pUAbl MIWEHNLBI U PXW, ablui N TePHA, PAOUHBI N KU3UIbHNKA), CE30HHAsA N30/5LMs
(ce30HHbIe pacbkl y NOrpemMka, ApoBble U 031Mble packl NPOXOAHbIX Pblb).

duneTunyeCcKoe BUAO0OPa30BaHKE - 3TO BUA00Opa30BaHNe, KOrja BUA U3MEHSAETCS B

yepepe MOKONEHWNIA (HaI'IpI/IMep, pAg NCKOMaeMbIX eBpOI'IEVICKI/IX C]'IOHOB), npespaLlacTcA
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B HOBbI BUA. 'paHnLbl MeXY OTAeNbHbIMU BUAAMMW B (PUNeTUYeCKOM psigy hopm npo-
BECTW HEBO3MOXXHO — OHa Bcerfga 6yaeT YCNOBHOM.

[lmBepreHTHOe BMAOOGpa3oBaHne. ATOT TUN BUAO06pasoBaHUs Y. [dapBuH cuuTan
cambIM pacrnpocTpaHeHHbIM. MpumMepaMn AaHHOrO TUMNa ABNAAKOTCS AMBEPreHUMs dap-
BWUHOBCKMX BbHOPKOB Ha "ananarocax, BO3HMKHOBEHWE HECKO/IbKMUX BUOB CUTOB BOKPYT
pnaHACKOro Mops B pesy/nbTaTe pa3fefieHns eanHon NpeaKoBoil (hopMbl.

OfHMM M3 NyTeil BUAOOOpPaA3oBaHUA ABNSETCA TMOPUAOreHHoe BKUAO0OPa3oBaHue
(cuHreHes), KoTopoe SIBNSETCA 06bIYHLIM Yy pacTeHuid. B 3TOM cnyyae MOryT 06pa3oBbl-
BaTbCA KOMMJIEKCbI BUAOB (MM MOMYBUAOB), CBSA3aHHbIX MeXAY CO60i rmépuamsaumen
— CUHrameoHbl. B cnydyae Takmx rubpuaHbIX KOMMIEeKCoB MHOrga 6biBaeT TPYAHO 06Ha-
PY>XWTb YETKME rpaHnLbl MeXay OTAe/IbHbIMU BUAAMU, XOTS BUAbI KaK YCTONYMBbIE re-
HETUYECKME CUCTEMbI BbIAENAKTCA BNOJHE ONPeAeneHHO.

MpuHUMn ocHoBaTens. Mpu BMAOOGPa3oBaHUM B TON WM MHOW (hopMme AeiCTBYeT
NpuHUMN ocHoBaTensi. CTOPOHHWKW TEOpMM afinonaTpuyeckoro BuaoobpasoBaHus CBs-
3blBalOT BMA006pa3oBaHMe C KpaeBbiMy (Mepudepuyecknmm) nsondatamm. Kpaesble n3o-
NSTbl — 3T0 HeGO/bLUNE MONYNAUUN Ha Nepudepun apeana Buaa, KOTOpble CYLLECTBYOT
B HeGnaronpusaTHbIX YCnoBusX. OHM XKECTKO M30NMPOBaHbl OT OCTa/IbHbIX NOMYNALMNA
COOGCTBEHHOI0 BMAa. VIM CBOMCTBEHEH MHOPUAMHT, UK BGIN3KOPOACTBEHHOE CKpeLLMBa-
HMEe, KOTOPOe MPUBOAUT K MOBbILWEHWUKO FOMO3UIOTHOCTM. [N KpaeBbIX MONYNsuuMia
3. Maiip n copmynuposan NpuHUMN ocHoBaTeNs. CornacHo eMy orpaHU4YeHHas Yumc-
NEHHOCTb MOAOOHbIX NONyNAUNiA BeAeT K TOMY, YTO FeHO(hOH/A UX B CUNY Cy4vaiiHOW
BbIOGOPKM Cpa3y CYLLECTBEHHO OT/IMYaeTCs OT reHo(oHJa OCHOBHOM Macchbl BMAa, T.e.
nonynaums oCHoBaTe/eil HOBOro BMa FeHeTUUYECKN OTIMYAETCA OT BUAA POANTENIbCKO-
ro.

Kpome oTmeuyeHHONR, ecTb Apyras opmMa npuHumna ocHosatensi. CyTb ee 3ak/ouya-
eTcA B TOM, YTO HOBas Nonynaums MOXeT BOSHUKHYTb BCEr0 OT HECKONbKMX UCXOAHbIX
ocobei, nonasLMX B 6/1aronpusTHbIE YCN0BUA. TN HEMHOTME 0COOM-OCHOBATENIN He-

CyT nnulb 4acCTb reHETUYECKOW W3MEHUYMBOCTU pO,ﬂ,MTeﬂbCKOVI nonynauunn. |_|03TOMy
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nonynaums, Kotopas ob6pasyeTcs OT 3TUX 0CO6ein, byaeT MeHee pasHO06Pa3HOM, reHo- 1
(heHOTUNNYECKN OAHOPOAHON. OHAKO 3TO MOXET ObITb A0 TEX NOP, NOKa He NPOUN30ii-
[eT oboralleHne ee reHooHAA 3a CUET HOBbIX MyTaUMA UK NOMOSTHEHNSA 3a CYET UM-
Murpauun. B He6onbLwMX NONyNAUMsSX reHbl MOTyT ObITb NOTEPSIHbI B pe3y/bTaTte Kose-
GaHNn YMCNEHHOCTX Nonynsauuina. JeicTBME NPUHLUMNE OCHOBATENA B 3TOM C/ly4yae Bbl-
TeKaeT 13 crneyuduKkn nonynsuMoHHbIX BOMH KaK 3/1eMEHTapHOr0 3BOMKOLMOHHOIO (hak-
TOpa; B KaKOM-TO MOMEHT UCTOPUYECKOrO Pa3BUTUA FEHOMOH/ YMNCNEHHO Pe3KO COKpa-
LLEHHON Nonynsuumn onpeaennT N3MeHeHHYH TEHETUYECKYIO CTPYKTYPY rpynnbl B re-
proj, NOCNeayOLEro YBeNMYeHUs YncneHHocTn. OnmMcaHo MHOXKECTBO C/ly4vaeB, Koria
OT HEMHOTIMX 0CO6ei MPOMCXOANIN MHOTMOYUCEHHbIE NONYNALMK. BONbLIMHCTBO MIle-
KOMUTaOLLMX M MTUL, YCMNEWHO BCeNeHHbIX B CeBepHOi AMepuke, ABcTpanuu, Hosoi
3enaHann, ABNSKOTCS NOTOMKaMN HEMHOTMX 0CO6ei. Ha NpOoTSXKEHMN 3BOMOLNM YKU3HU
Ha 3em/ie Nofo6HbIe Cyvam ObINn HEPEAKM U AO/MKHbI 6bINN NPUBECTU K BOSHUKHOBE-

H1KO HOBbLIX BUOB.

Bonpochkl 4519 3aKpenneHns matepuana.

1. Y10 Takoe BMaoo6pasoBaHme?
2. OCHOBHbIE MYTK 1 CNOCO6ObLI BMA006PA30BaHUS.
3. TpuHUMN oCHOBATeNA, U3 YEro BbITEKAET ero Jencraene?
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PASAOEN 4 TPOBJ/IEMbI MAKPO3BOTHOLUNIA.
NEKUNA 15. IBOJTIOUNA OHTOI EHESA, COOTHOLUEHVME OHTO - U
®UNOMEHE3A. 3BOJTHOLINA OPITAHOB N dYHKLNIA

1 ToHATUE MaKPO3BOMIOLMM, CXOACTBA W Pa3NumMs MUKPO - U MaKpO3BOHOLMM.
2 O6LyMe npeacTaBeHnst 06 OHTOreHe3e 1 3BO/KOLMN OHTOreHesa.

3 BUWOreHeTUYeCKUIA 3aKOH, PEKANUTYNALMSA, YUeHMe O (rUNaMOproreHe3ax.

4 TpyHUMNbI NPeobpa3oBaHst OPraHoB U (YHKLUWIA.

1 ToHATHE MaKpPO3BOOLMK, CXOACTBA U pa3NMunMa MUKPO- U MaKpO3BOJIIO-
uMn. Bo BpemeHa Y. [lapBnHa 1 B Noc/eyoLLyo 3noxy pacLBeTa ero 3B0/1HOLUOHHOI0
YYEHUA MOYTM HUYEro He Obl/I0 M3BECTHO O ABYX TaKMX OCHOBHbIX ABMEHUAX XWU3HU U
Hanbosiee OOLUMX XapaKTepUCTUKAX >XMBbIX OpraHn3MoB Ha 3em/ie Kak HacneACTBEH-
HOCTb W WU3MEHUMBOCTb. HBMEHNA HACNeACTBEHHOCTUM M MU3MEHUMBOCTW XXUBbLIX Opra-
HU3MOB Obl/IN N3BECTHbI OAAM, HO Hay4HbIX NPeACTaBNeHUA O XapaKTepe 1 MexaHu3-
Max HacnefoBaHWNS NPU3HAKOB M UX U3MEHUYMBOCTM He 6bIn0. SIlb nocne pasBuUTmnsA Co-
BPEMEHHOIN FeHeTUKM ¢ Havana XX CTo/MeTUs MosiBuiacb BO3MOXHOCTb NMOOXMNTb A0C-
TaTOYHO TOYHble CBeeHNSI 06 OCHOBHbIX 3aKOHOMEPHOCTAX Hac/efoBaHNA N U3MEHY M-
BOCTW MPU3HAKOB W CBOWCTB OPraHn3mMOB B OCHOBY HOBOI0 — MWKPO3BOJIHOLMOHHOIO
3Tana U3y4YeHus 3BOJIIOLMOHHOIO npouecca. B snoxy pasBuTUSA KIaCCUYECKOro AapBu-
HW3Ma NOCTPOEHMe 3BOJIOLMOHHOM TeopuW NMPOBOAUIOCH HA OCHOBaHWUWN Pe3y/bTaTos,
MOJIyYEHHbIX B CaMbIX Pa3HO0OpasHbIX pasfenax éuonorun, uccregosartensimu, pabo-
TaBLMMK C MPUMEHEHNEM MIULLL onucaTeSlbHbIX U CPaBHUTENbHbLIX METOAO0B. ITO Mo-
3BO/INNO CO3AaTb [A0CTATOYHO Pa3BEPHYTYO KapPTMHY OCHOBHbIX 3TaroB U SBIEHWIA 3BO-
NIOUMOHHOIO NpoLecca, a TakXKe co34aTh B NEPBOM NPUGIMKeHUM 00LLYI0 cXemy dusio-
reHesa XXUBbIX OpraHnM3mMoB. TaKoe KacCU4YecKoe Hanpas/ieHWe B PasBUTUU 3BOMOLM-
OHHbIX MAEN SBNSETCA U3YYeHMeM npoLiecca MaKpo3BONOLUN. MaKpo3BONHOLMOHHBIN
npoLecc, B OT/IM4MEe OT MUKPO3BO/IOLMOHHOIO, 0XBaTbIBaeT 60/bLUNE OTPE3KN BpeMe-
HU, OBLUMPHbIE TEPPUTOPUN 1 BCe (BKIHOYASA BbICLLME) TaKCOHbI XXMBbIX OPraHM3moB, a
TaKXXe BCe OCHOBHble 00LLMe N CneumasbHble ABMEHNSA 3BOMIOLUMN.
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[aHHble cuCTEMATUKK, NaNeoHTONIorMKn, Gruoreorpadun, CPaBHUTENbHOM aHaTOMUU,
MOJSIEKYNAPHOW 61ON0rnM U apyrux 61MonornyecknX ANCUMNANH AaroT BO3MOXHOCTb C
OONbLIOMA TOYHOCTbKD BOCCTaHaBMMBaTb XOf 3BOJIOLMOHHOIO rnpouecca Ha o6bbIxX
YPOBHSX Bblle Bra. COBOKYMHOCTb 3TUX JaHHbIX COCTaB/IAET OCHOBY (DUIOTEHETUKMN —
ANCLMNIVHBI, NOCBALLEHHOMW BbISCHEHNO 0COGEHHOCTEN 3BONOLMN KPYMHBLIX FPYMn op-
raHmyeckoro mupa. CornocTtaBfieHMe Xo4a 3BOJOLMOHHOIO MpoLecca B pasHbIX rpyn-
nax, Npu HeOAMHaKOBbIX YC/MIOBUSX BHELLIHEN cpefpl, B pa3HOM 6MOTUYECKOM 1 abuoTu-
4YECKOM OKPY>XEHWUM W T.[. NMO3BOJSET BblAeINTb 06LLME, XapaKTepHble Ans 601bLUNHCT-
Ba rpynmn 0COGEHHOCTU MCTOPMYECKOro pasBuUTMA. Ha Makpo3BOMIOLMOHHOM YpPOBHE
BHYTPW BHOBb BO3HMKLLMX (POpM 6e3 Kakoro-nmbo nepepbiBa NPOAO/KAeTCA npouecc
MUKPO3BOMOLUMA. HapyLuaeTcs NnLlb XapaKTep OTHOLIEHWUIA MeX /Ay BHOBb BO3HUKLLMMM
BUAaMu. Tenepb OHM MOTYT BCTYNaTb B MEXBW/I0Bble OTHOLLUEHUA. ITU OTHOLLEHUSA
CMOCOOHbI NOBMNATL Ha 3BO/KOLMOHHOE COObITUE NNLLIL U3MEHAS AaB/eHVe U Hanpase-
HUe OENCTBUS 3IEMEHTaPHbIX 3BO/IIOLMOHHbLIX ()aKTOPOB, TO €CTb Yepe3 MUKPO3BO/HO-
LIMOHHBIA YpoBeHb. MaKp03BOMOLNOHHbIE SIBMEHMS, UMES OFPOMHbIE MaclUTabbl Bpe-
MeHW, UCKNHYaT BO3MOXHOCTL UX HenocpeacTBEHHOI0 3KCNepUMEHTaIbHOro ucche-
[0BaHUS. 3HAUUT, WX pe3ynbTaTbl OKA3blBAKTCA MOHATHbLIMM NULLbL C NO3ULMIA MeXa-
HM3Ma OCYLLECTBNEHNSA 3BO/OLMN — C NO3ULMIA MUKPO3BONOLMU. Ha MUKPO3BOMOLM-
OHHOM (BHYTPUBMAOBOM) YPOBHE MPX W3Yy4YeHUWU 3BOOLMN OKa3asioCb BO3MOXXHbLIM
NMPUMEHUTbL TOYHbIE 3KCNEPUMEHTa/IbHbIE NMOAXO0AbI, KOTOPbIE MOMOI/IN BbIACHUTL POJib
OTAe/IbHbIX 3BOJIHOLMOHHBLIX (JaKTOPOB, CHOPMY/NNPOBATL NPeACTaBNeHUss 06 3nemeH-
TapHOW 3BO/OLMOHHOW eAnHULE, 3/1eMEHTaPHOM 3Ba/IOLMOHHOM MaTepuane n siBfe-
HUW.

B 30-e rogbl XX B. B pe3ynibTaTe UHTEHCMBHOIO Pa3BUTUA NOMY/NALMOHHON reHeTu-
KN BO3HMK/IA 00bEKTMBHAA BO3MOXHOCTb 60/iee r/1yboKoro no3HaHus MexaHu3ma BO3-
HUKHOBEHWSA HOBbLIX MPU3HaKoB (aganTaunii) N MexaHn3Ma BO3HUKHOBEHUSI BUAOB, YeM
3TO ObI/I0 BO3MOXHO paHee, NMLlb Ha OCHOBE HabnoaeHnid B npupode. CyLLeCTBEHHbIM

MOMEHTOM Mpn 3TOM OKa3aJ/laCb BO3MOXXHOCTb MPAMOro 3KCcnepmmMmeHTa npmn U3yvyeHmn
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MexaHu3ma 3BONoLUN: 6n1arofaps UCMob30BaHWIO ObICTPO PasMHOXAKOLLMXCA BUAOB
OpraHn3MoB CTa/sI0 BO3MOXXHbIM MOZENNPOBaTh 3BO/IIOLMOHHBIE CUTYaL MK 1 Habn4aTb
NpOoTEKaHWe 3BOMIOLMOHHOIO npoecca. 3a KOPOTKOE Bpems B U3y4vaeMblX COBOKYMHO-
CTAX CTa/I0 BO3MOXHbIM Hab/1t04aTb 3Ha4YMMble 3BOHOLMOHHbIE U3MEHEHWSA — BMNOTb A0
BO3HWKHOBEHUS PENPOAYKTUBHOW M30M1ALMN UCXOAHOW (hOPMbI.

2 OOLUme npeacTaB/ieHNA 06 OHTOreHese M 3BOMIOLUMN OHTOreHesa. OHTOreHes
(rp. ontos - cyulee, genesis - NPOUCXOXKAEHWE) — 3TO NHAMBUAYASIbHOE pasBUTHE Op-
raHu3MoB, B NpoLecce KOTOPOro 13 OoniofOTBOPEHHOro sinua (Mpy napTeHoreHese u3
HeOoN/I00TBOPEHHOI0) pa3BMBaeTCA B3POC/blA OPraHnM3M. Y MNPOCTEMLLIMX OHTOreHes
OCYLLECTBNAETCA B Nnpefenax KAeTo4YHoM opraHmsaunn. TepmuH Been 3. ekkenb B
1866 r. OHTOreHe3 npefAcTaBnseT co60M HEOTbEMIEMOE CBOMCTBO XXM3HW, KaK 3BO/HO-
Ums, 1 eé npoaykT. lNMpouecc OHTOreHesa MpeacTaBnseT co60M peasm3aumio reHeTuye-
CKOW MH(opMaumn. OHTOreHe3 — 3TO NpeaonpefeneHHbIA npouece, W, B OTAn4YMe OT
3BONOLMN, ABNAETCH Pa3BUTUEM M0 Nporpamme (€10 CMY>XUT FreHOTUN AaHHOW ocobn),
pasBUTMEM, HarpaB/ieHHbIM K OnpeaeneHHON KOHEYHOW Lenn, KOTOpPOoW ABNseTcs Aoc-
TUXXEeHWe MOJI0BO3PENOCTU U PasMHOXKEHNA. B TO »Ke BpeMs, YC/IOXXHeHWe opraHusalmm
B pALY NOKOJIEHNIA — eCTb pe3y/nbTaT npoLecca 3BOMOLMN. Hem CNoXXHee opraHm3aums
B3pOCNOro opraHu3mMa, a 3To ABMAETCA OTPAXKEHWEM 3BOJMIOLUN, TEM CNOXKHEE U Ann-
TeNlbHee NPOoLIecC ero OHToreHesa. Tak OKasblBalOTCA TECHO B3aMMOCBSI3aHHbLIMW UHAN-
BUAYyanbHOEe pa3BuTme 1 aBonoums (pucyHok 4). OHTOreHe3 COCTOMT M3 3Tanos (3Tan-
HOCTb — €eLle 0[lHa 0CO6EHHOCTb OHTOreHe3a): 3MOPVOHa/IbHbIN 3Tan, NOCTIMOPUOHASTb-
HOe pas3BUTWe U XWU3Hb B3POC/Oro opraHusMa. KpyrnHble atanbl (Mepuogbl) passuTus
MOXHO MnojpasfenuTb Ha 6onee Apo6Hble CTaaMu, Kak B 3MOPMOHaIbBHOM Pa3BUTUN MO-
3BOHOYHbIX — GMacTysbl, racTpynbl, HelMpynbl. CTaguto ApobneHns, B CBOKO 0uvepeapb,

MO>XXHO
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pasfennTb  Ha CTaguu ABYX, YeTbipex, BocbMU U 6onee 6nacTomepoB. B pesynbTate

npeacrtasneHne 006 3TanHOCTWN OHTOreHes3a TEPAETCA N BbIPUCOBbLIBAETCA BMOJHE [1/1aB-
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HbIiA NPOLLECC MHAMBUAYANbHOIO pa3BMTUA. Kak BUAHO, OHTOreHe3 rnpeacTaBnseT coboi
YNopsAoUeHHY0 nocnegoBaTenibHOCTL npoueccos (A.C. Cesepuos, 1987 , 2005) .

JBO/OLUMOHHbIE U3MEHEHUSI CBA3aHbl HE TO/MIbKO C 06pa3oBaHMEM W BbIMUPAHMEM
BNOB, NPeobpa3oBaHMEM OpPraHoB, HO N C MEPECTPOMKON OHTOreHeTUYECKOro pasBu-
™MA. be3 u3MeHeHWUs OTAEeNbHbIX CTagMidi B OHTOreHe3e  HeMbIC/IUM  (DU/IOrEeHEs.
®unoreHes (rp. phyle — nnems, poa, BuA, genesis — NPOUCXOXAEHNE) — UCTOPUYECKOE
pas3BUTMe OPraHMYeckoro M1Mpa, pas/iMyHbIX CUCTeMATUYECKUX FPYNM, OTAE/bHbIX Opra-
HOB 1 UX CUCTeM. Pa3nnyatoT (omnoreHes rpynn XXUBOTHbIX, pacTeHUI, (UIOreHes op-
raHos.

B xofe 3sontouun HabnogaeTcs NHTErpaLmsa opraHu3ma — ycTaHOB/eHNe Bce 6osiee
TECHbIX AMHAMUYECKMX CBS3e MEX/Y ero CTPyKTypamu. STOT NPUHLMN OTYaCTUN OTpa-
XKaeTca M B XoAe aMbpuoreHesa. OBOMKOUMA XU3HU COMPOBOXAAETCA MOCTEMEHHbIM
ycuneHnem anddepeHumanmm U LeNoCTHOCTM OHTOreHe3a, YBeIMYEHNEM YCTONYMBOCTH
OHTOreHesa B X0[e 3BO/IOLMM XKN3HN. OpraHn3m B OHTOreHe3e HU Ha OfHOW 13 CTaAui
pasBUTKS He ABMSETCA MO3aMKOIM YacTeid, opraHoB MnM Npu3HakoB. Moponormnyeckas
N (hYHKUMOHa/IbHAsA LIe/TIOCTHOCTb OPraHn3mMa B €ro XXM3HeHHbIX NPOSAB/IEHNAX HE Bbl3bl-
BaeT HUKaKMX COMHEHWIA. Elle ApUCTOTENb NPW CPaBHEHUW Pa3IMYHbIX OPraHNM3MOoB
YCTaHOBWU/1 eIMHCTBO MUX CTPOEHMNA 1 060CHOBAS YYeHNe 0 MOP(OIOrNYECKOM CXOACTBE,
BbIpaXXaroLLMMCA B MOJIOKEHUM U CTPOEHUM OPraHOB Y Pa3HbIX XXUBOTHbIX (COBPEMEH-
Has roMO/I0rns OpraHoB), pa3Bua MpeacTaB/ieHe O COOTHOLLUEHMM OPraHoB, O B3avMO-
3aBMCUMOCTSIX B UX CTPOeHMMW. BonblLloe 3HayYeHne B UCTOPUKN BOMpOCa O B3anMMO3aBu-
CUMOCTAX YacTelt opraHmama nvenn Barnaibl XK. Kioebe. 0 ero npeactaBneHnsM, Kak
OblNI0 OTMEYEHO paHee, OpPraHW3m SB/SETCA Le/IOCTHOW CUCTEMOWM, CTPOEHME KOTOPOiA
onpefensetcs ee (OyHKUMEN; OTAeNbHbIE YacTW W OpraHbl HaXOAATCS BO B3aMMHOW CBS-
31, UX (OYHKUMM COrnacoBaHbl M MPUCMOCO6EHbI K M3BECTHLIM YC/IOBUSIM BHELLUHEN
cpeab! (NPUHUMN KOPPENSaUUM 1 NPUHLUMUN YCNOBWIA cyLlecTBoBaHMS). Ha npucnocobne-
HUS OpraHM3Ma K BHELLHe cpefe M YCNOXKHEHMEe ero CTPOEHMUSI Kak Hambosnee spKyto

XapaKTePUCTUKY 3BO/IOLIMOHHOIO MNpoLiecca yKasbian Y. [lapeuH. OH 0TMeYas, 4To Ko-
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OpAMHaLMA YacTell eCTb pe3ynbTaT MCTOPMYECKOro mpoLiecca npucnocobneHns opra-
HM3Ma K YCMIOBUSIM XXU3HW. B fanbHelleM MHOMME YyeHble MOAYepKUBaIA TOT (haKT,
YTO OpraHM3M BCErfa pPasBMBaeTCA Kak Lienoe. IMeeTcs 04YeHb CNOXHas cucTeMa CBSi-
3eid, 06beIMHAIOLLMX BCE YacTU pPa3BMBatOLLEr0Cs opraHuM3ma B 0HO Lenoe. bnarogaps
Ha/IMUNIO 3TUX CBSA3EH, BLICTYMNAOLMNX B POIM OCHOBHbIX, BHYTPEHHMX (HaKTOPOB UHAN-
BMyanbHOr0 Pa3BUTUSA, 13 sAillla 06pa3yeTca He CyYaiiHblii Xaoc OpraHoB U TKaHel, a
NNaHOMEPHO MOCTPOEHHbIA OPraHn3M C COrIAaCOBaHHO (hYHKLMOHMPYIOLWMMM YacTSAMM.
Bcs Lienecoo6pasHOCTb peakLuiA opraHM3mMa npy HopManbHOM KOHTaKTe OfHOV ero pas-
BMBAOLLIEVICS YacTU C ApYroli eCTb pe3ynbTaT UCTOPUYECKOrO PasBUTUS JaHHbIX COOT-
HOLLIEHWA, T.€. pe3y/bTaT 3BONOLMM BCEMO MeXaHU3Ma MHAVMBUAYaNbHOTO PasBUTHS.

Cnoco6bl (MyTKW) YCOBEPLUEHCTBOBAHWS OHTOreHe3a B MPOLECCE  IBOMKOLMM:
1) BO3HMKHOBEHME HOBbIX CTaAuiA, Bbl3BaHHOE (HOPMMPOBAHMEM KOMMIEKCOB ajanTa-
LKA, 06ecneymBatoLLMX BbKMBAHWE OpraHM3Ma M JOCTUXKEHWE MONOBO3PENOCTU, NpU-
BOAALLMX K YCNOXHEHUIO OHTOreHe3a; 2) UCK/HYEeHUEe ONpefeneHHbIX CTaauil 1 npe-
KpallleHWe MAYyLIEein Ha HUX 3NMMUHALMK, COMPOBOX/AAIOLLIEECS BTOPUYHbBIM YMNPOLLEHU-
em.

AM6pUOHM3aLMS, aBTOHOMM3ALMS, KaHaNI3aLMs OHTOreHe3a. IMOPUOHU3aLWS,
aBTOHOMM3ALWS, a TAKXKe paLoHanm3aLus SBASKOTCA pe3ynbTaTaMi 3BOOLMN OHTOre-
He3a. IMOPUOHM3ALMS — 3TO NYTb Pa3BUTMUS, KOTAA OHTOreHe3 NPOXOAWT Nof 3alMTOl
AALEBbIX 060/10Y€EK, [0/blLe N30MPOBAH OT BHELLHEN cpefpbl, UMEET MeHbLUYH C/OX-
HOCTb OpraHu3aLmMy 3MOPUOHaNbHbIX CTaguid. MyTeM 3MOPMOHM3aLUUK LA 3BOMOLUS
OT CMOPOBbLIX PACTEHUIA K FONIOCEMEHHBIM M OT HUX K MOKPbLITOCEMEHHbIM. Mepexop oT
NINYNHOYHOTO pas3BuUTKst (Y GECMO3BOHOYHBIX, PblO, 3EMHOBOAHbLIX) K OTKMAAKE Kpyn-
HbIX, 3aLUMLLEHHbIX MA0THbIMK 060/104YKaMK auL, (Y PENTUANIA, NTUL), K BHYTPUYTPOOG-
HOMY Pa3BUTUIO, XXMBOPOXAEHNIO (Y MNEKONUTAIOLWMX) — Pe3y/bTaT IMOPMOHM3ALMN.
OMOPMOHM3aLMS NPOSBNSETCS B 3a60Te O MOTOMCTBE — HACMXXMBAHWE SIL, BbIHALLIMBA-
HUWe [ieTeHblLLeld, CTPOUTENLCTBO THe3f, Nepejada UHANBKAYaIbHOTO OMbITa MOTOMCTBY,

3alnTa cemeHu 3aBa3blo, Nnogom. OHa NPoSBAETCA B YMPOLLEHUW LMKI0B Pa3BUTUA —
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3TO Nnepexof OT pPa3BUTUA C MeTaMOpPgo30M K NPSMOMY PasBUTULO, K HEOTeHUU. ABTO-
HOMM3aUWs MPOSB/AETCA B BO3pacTaHWM HE3aBUCUMOCTW OHTOreHe3a OT BHELUHMX U
BHYTPEHHWX BO3[4ENCTBMIA, 3TOT MyTb 3BOMOLMN CO3L4aeT MPeeMCTBEHHOCTb (POPM B
3BO/MOLMOHHOM npoLecce. ABTOHOMU3ALUMSA UHANBULYa/IbHOTO pa3BuTUA 00ycnoB/eHa
[elCTBMEM CTabuIM3MpyroLLero otoopa. PaumoHanmsaums 3akno4aeTcs B YCOBEPLUEH-
CTBOBaHMM NpoLecca ¢ MOMOLLbIO ero YnpoLeHus.

OfiHa 13 TeHAEeHLUMI 3BONMOLUMMN BefeT K KaHannsaumm oHtoreHesa (.M. LUmanbray-
3eH, K. YoaanHrToH v ap.). FnaBHbIA AeACTBYIOLWMIA areHT npu 3TOM — eCTECTBEHHbIN
0TOOp, BbICTYNAKLLMIA B BUAE KaHanM3mpytoLlero otéopa. OH onpeaensieT BO3HUKHOBeE-
HWe «CTaH4ApTHOro» (heHOTUMa B CaMbIX Pa3HOO6PasHbIX, KONEOMOLWMXCA YCNOBUAX
BHYTPEHHEI 1 BHELLHeW cpefpl.

B o6uiem, 3BOMOLUMSA OHTOreHe3a MMeeT HeKOTopble OCOGEHHOCTM, UAeT onpeje-
NEHHbIMW MYTAMU, NPUBOAUT K BaXKHbIM pe3y/ibTaTaM, HaxoauTcA BO B3aMMOCBS3U C
(hrnoreHe3om, UTO OTPaXKeHO B BUOreHeTUYECKOM 3aKoHe (OyZeT pacCMOTPEH Aasiee).

3HayeHVe Koppenauui 1 KoopauHauuii. B npouecce OHTOreHesa MMeeT MecTo
AndpepeHumauma opraHmsma (pasgeneHune Leoro Ha 4yactu) 1 ero uHTerpauns (oone-
AVHEHWe YacTel B eAMHOe Liefioe). ATO OCYLLECTBNSETCA OAHUM W TEM XKe MeXaHU3MOM
— B3aVIMOJENCTBMEM pPa3BMBAIOLLMXCA 3a4aTKOB. B OHTOreHese nocrnefoBaTe/lbHO Ha-
KnaaplBaloTCs APYr Ha Apyra TPy BOJHbI KOPPENSTUBHbLIX 3aBUCUMOCTER: KOppensuum
reHOMHble, MOP(OreHeTUYEeCKNe, IProHTUYeCKne. MeHOMHbIE KOpPensauum — Koppens-
LMK, OCHOBaHHbIE Ha B3aUMOAENCTBMMN FEHOB, BbIPaXatoLWEMCA B ABEHUAX CLENIeHNS
reHoB 1 nnenoTponuun (JercTBre OJHOrO reHa Ha (POPMMPOBaHUE pPasHbIX MPU3HAKOB).
MopdoreHe TUYeCKMe KOppensLum — B3aMMOAeCTBUA pPa3BMBAKOLLMXCA 3a4aTKOB, OCHO-
BaHHble Ha PYHKLUMOHMPOBaHMM reHoB. J11060i anddepeHUMPOBKe pa3BNBaKOLLMXCA 3a-
4aTKOB MpejLUecTBYeT reHeTUYecKas, Bblpakarollasncs B AvdepeHUmnansHOR penpec-
CUM N [Lepenpeccun reHoB. IProHTUYECKNE KOPPensauMmn — KOPPensaTUBHbIE N3MEHEHWS
OpraHoB OTHOCUTENbHO Apyr Apyra. MNpuMepoM MOXET CNYXWTb YCWUEHHOE pas3BuUTHE

KocTeld, 06pa3oBaHne Ha HUX Fpe6Hei B MecTax NPUKPENEHNs MblLLL,
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KoopauHaummn o3HavaroT B3aM03aB1UCUMOCTM B NpoLeccax (unoreHeTUYeCcKnx npe-
06pa3oBaHUin. VICTOpMYECKM OHM pa3BMBAIOTCA Ha 6a3e HacneACTBEHHbLIX W3MEHEHWUM
yacTell, CBA3aHHbIX CUCTEMOIN KOppensauum, T.e. HEM36eXKHbIM U3MEHEHNEM MOCNEAHNX,
WA Ha OpYroi OCHOBe — HaCcNeCTBEHHOIO U3MEHEHUSA YacTei, HENOCPeACTBEHHO KOp-
PenALMAMM He CBSi3aHHbIX. ECnm opraHvam npeacTtasnseT cobow coriiacoBaHHOE Lienoe,
TO N B U3AMEHEHMAX CBOEr0 CTPOEHUA B MPOLLECCE 3BOMOLMM OH AO/HKEH COXPaHATL 3Ha-
YeHMe COrnacoBaHHOro Lenoro. 3TO npeanonaraeT KoopAWHWPOBAHHOE W3MEHEHWE
yacTell 1 opraHoB. MpumMepoB KOOpAMHALMIA MHOFO. 3TO 3aBUCMMOCTM B U3MEHEHUSAX
BE/INUMHbI, (DOPMbI YEPENnHOM KOPOOKN M BeNNYMHbI U (HOPMbl FOMI0BHOTO MO3ra — B
npoLecce 3BO/IKOLMM BbIPabOTAHO O4YeHb TOYHOE COOTBETCTBME (POPMbl U BEUUYUHBI
3TUX opraHoB. KoopauHauueit SBNSeTCS COOTHOLLEHNE MeXAY OTHOCUTENIbHOW Be/Myn-
HOW rnas u hopmoi Yepena — yBe/MyeHe pa3MepoB a3 CBA3aHO C YBe/IMYeHNeM pas-
MepoB rnasHuy,. K KkoopanHaumsamM OTHOCATCA 3aBMCMMOCTU MeXy CTeneHbHo pasBuTuA
opraHoB 4yBCTB (0OOHAHWSA, 0CA3aHMA U AP.) U CTEMEHbIO Pa3BUTUA COOTBETCTBYHOLLMX
LIEHTPOB 1 06nacTeil ronoBHOro0 mMosra. IMeloTcs KoopAavHauum mMexay BHYTPEHHUMU
opraHamy Kak 3aBUCMMOCTb MeXAy MPOrpecCMBHbLIM PasBUTMEM TPYAHON MblLLLbI,
cepaua v nerkux y ntuy. OyeHb npocTtas 6uonornyeckas KoopauHauus npossiseTcs
MEeXAY [AMHON nepefHnX 1 3aHUX KOHEYHOCTEN Y KOMbITHbIX.

3 BrOreHeTUYECKMIA 3aKOH, PeKanuTynsaumsa, ydeHne 0 (DUI3MOpPUOreHesax.
BriepBble B3aMMOCBSA3b OHTOreHe3a M qunoreHesa packpbln K. Bap B psae NoNoXeHWUA,
KoTopbiM Y. JapBuH aan 06006LeHHOe Ha3BaHWe «3akOH 3apoAbllLeBoro cxoActea». B
3apojplille NOTOMKOB, nmncan Y. [apBuH, Mbl BUOAMM «CMYTHbIA NOPTPET» MNPEAKOB.
BosbLLOe CXOACTBO pa3HbIX BUAOB B Npefesiax TUMna BbIABAAETCA YXKe Ha paHHUX CTagu-
AX ambpuoreHesa. CnefosartesibHO, N0 MHAMBUAYa/TbHOMY Pa3BUTUIO MOXKHO Mpoc/ie-
ANTb UCTOPUIO AaHHOro suga. B 1864 r. d. Miwonnep chopmynnposan MosioXeHne o
TOM, YTO (PUIOreHETMYECKMe Npeobpa3oBaHMs CBsA3aHbl C OHTOreHETUYECKMMM N3MEHE-
HUAMW W YTO 3Ta CBA3b MPOSABNAETCA ABYMA NMyTAMKU. B nepBomM cnyyae MHAMBUAOYab-

HOE pa3BuUTE NOTOMKOB MAET aHaNOrM4yHO Pa3BUTUIO NMPEAKOB JIALLb A0 NOABNEHUA B
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OHTOreHe3e HOBOro Mpu3Haka. M3MeHeHMe npoueccoB MopgoreHesa 00YyCN0OBMBAET
MOBTOPEHME B IMOPMOHA/IbHOM PasBUTUM UCTOPUN NPEAKOB NULLL B 06LLMX YepTax. Bo
BTOPOM C/lyyae MOTOMKW MOBTOPSAOT BCE pPa3BUTUE MPeLKOB, HO K KOHLY aMbproreHesa
[06aBNA0TCA HOBble cTagmn. MoOBTOPeHMe NPU3HAKOB B3POC/bIX NPEAKOB B 3MOpMOre-
He3e noTomkoB ®. Mtonnep HasBan pekanuTynsumein. Pabotbl ®. Miosinepa NocnyXunm
OCHOBOW AN thopmynmnpoBku 3. ekkenem (1866 r.) 6uUoOreHeTUYeCKOro 3akoHa, Co-
rNacHO KOTOPOMY «OHTOreHe3 ecTb KpaTKoe U 6bICTpoe MOBTOPeHUe husioreHesa». Oc-
HOBa OMOreHeTUYECKOro 3aKOHa, KakK Y pekanuTynsauum, 3ak/ioyaeTcs B SMNNPUYECKOA
3aKOHOMEPHOCTW, OTPAXXEHHOW B 3aKOHe 3apofblweBoro cxoactsa K. bapa. CyTb ero
3aKN0YaeTcs B CNefytoleM: camast paHHAA CTagusa COXpaHseT 3HauMTe/IbHOe CXOACTBO
C COOTBETCTBYIOLUMMMN CTAAUAMMN Pa3BUTUA POACTBEHHBLIX (hopM. TakuM 06pa3om, npo-
LLeCC OHTOreHe3sa npefcTaBnsieT cO60M M3BECTHOE MOBTOPeHWE (pekanuTynaumui) MHO-
rMX YepT CTPOEHUS MPeLKOBbIX ()OPM, Ha paHHUX CTagusX pasBuTus — 60/ee OTAaNEH-
HbIX MPeAKoB, a Ha 6oee No3gHUX — 60/1ee POACTBEHHbIX (DOPM.

B HacTosLLee BpeMs SBEHNE pekanuTyNALUM TPaKTyoT 60/1ee LUMPOKO, Kak nocre-
[0BaTeNbHOCTb CTafuii IMOPUOreHesa, OTPAXKAKOLLYI0 UCTOPUYECKYHO Moc/efoBaTe/b-
HOCTb 3BOJIOLMOHHbIX MPeobpa3oBaHUii JaHHOTO BuAa. Pekanutynaums o6bAacHseTCA
C/TIOXXHOCTbIO KOPpensauuii, B 0CO6EHHOCTN Ha PaHHWUX CTaAUsAX Pa3BUTUSA, U TPYAHOCTbHO
MepecTporiKA CUCTEMbl B3aMMO3aBUCUMOCTEN MexXay (hopmoobpaszoBaTe/ibHbIMK MpPO-
Lleccamn. KopeHHble HapyLUeHWs 3MOpuoreHesa COMPOBOXAAKTCA JieTa/lbHbIMU M0-
CNeACTBUAMU. PeKanuTynaumMm oKasblBaroTCA Hanbosee NoAHbIMA Yy TeX OpraHM3MoB 1 B
Tex CMCTEMax OPraHoB, B KOTOPbIX MOP(OreHeTMYecKme 3aBUCMMOCTU AOCTUIaloT 0CO-
60 60/1bLUOIN CNOXHOCTKW. [Mo3TOMY, NyyLure NPUMEPbI PeKanUTYNALUM UMEKOTCA B OH-
TOreHese BbICLLMX MO3BOHOYHbIX.

PunamoprnoreHesbl — 3T0 U3MeHeHUs, BO3HUKAIOLLMe B pa3Hble MOMEHTbI OHTOreHe-
3a, BeAyLwme K uioreHeTMYeCKMM npeobpasoBaHuam (PUnamMoproreHesbl — 3BOIHOUM-
OHHble Mpeobpa3oBaHMst OPraHNM3MOB NyTeM M3MEHEHWA X04a AIMOPUOHaNLHOIO pasBu-

TMAa X NpPegkos, npueogsline K nosaBieHMO HOBbLIX MPU3HAKOB Yy B3POC/bIX OpraHns-
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moB). CosgaTenem Teopumn unambépuroreHesa sensetcsd A.H. Cesepuos. CornacHo ero
NpefcTaBNeHMsIM OHTOreHe3 BeCb NepecTpavBaeTcs B npouecce agonounn. Hosble ns-
MEHEHWNA HePeAKO MPOUCXOANAT Ha nocnefHuUX cTagnax hopMoobpas3oBaHMs. Y CNoXHe-
HUSA OHTOreHe3a nNyTem nNpubaBneHns, NN HaACTaBKM CTaAuM, Ha3blBatOTCA aHaboMen.
HaactaBka [06aBnisieT HOBblE YepTbl CTPOEHUS OpPraHoB, MPOUCXOAUT Aa/ibHelLlee nx
pasBuTMe. B 3TOM criyyae MMeHTCA BCe NPeAnocblIKA ANs NOBTOPEHMS B OHTOreHese
NCTOPUYECKMX 3TaroB Pa3BMTUA AaHHbIX YacTel Yy Aanekux npeakos. MNo3aToMy MMEHHO
npn aHabonum cobnogaeTcs OCHOBHOW GMOreHeTUYeCKUIA 3aKOH. Ha no3gHuX ctagmsx
pasBUTMS NPOUCXOAAT 0ObIMHO M3MEHEHUSI B CTPOEHWUW CKeseTa MO3BOHOUHbIX, BO3HU-
KatoT U3MEHEeHNs B AUDMEPEHLMPOBKE MbILLL, B pacrpefesieHMn KPOBEHOCHbIX COCY-
AoB. NyTeM aHaboNMM BO3HMKAET uYeTblpexkamepHoe cepaue y NTul U MIeKonuTato-
wux. MNeperopodka Mexay >Xenyaoyukamy npeactaBnseT HaACTaBKY, OHa (POpMUpPYeTCS
Ha NocnefHNX cTaAmsix pa3BuTUA cepaua. Kak aHabonmMm nosiBUINCL pacCceyveHHble Nn-
CTbAl y pacTeHUin. OHTOreHe3 MOXKET, OHAKO U3MEHSATLCS M Ha CPeAHNX CTaAMsAX pa3Bu-
TUA, OTK/IOHAS NPWY 3TOM BCe MO3AHENLINE CTaAMM OT NPEXHEro NyTu. Takoi nyTb U3-
MEHEHWNS OHTOreHe3a HasblBaeTCs AeBuaums. [eBnauns BefeT K NepecTporike opraHos,
CYLLECTBOBaBLUMX Y MpeaKoB. Mpumepom aeBnaumn SBNseTcs (opMUpoBaHmMe POroBbIX
Yellyin penTuIniA, KOTOpble NepBOHayasbHO (OPMUPYIOTCA, KakK MNiakouaHble YeLlyn
aKy/noBbIX pbl6. 3aTEM Y aKy/oBbIX HaUMHAOT MHTEHCMBHO Pa3BMBaTbCS COEANHUTESb-
HOTKaHHble 06pa30BaHMs B COCOYKE, a 'y PenTuini — annaepmasbHas YacTb. MyTem ge-
BMaLMM (DOPMUPYHOTCS KOMTKOUKM, MPOUCXOANT rnpeobpasoBaHme Noberos B Kny6eHb nm
nykosumuy. Kpome oTMeYeHHbIX nyTen (CNOCo60B) M3MEHEHWNS OHTOreHe3a, BO3MOXKHO
TaKXXe U3MEHEHME CaMMX 3a4aTKOB OPraHoB WM MUX YacTel — 3TOT NyTb Ha3blBaeTCs ap-
Xannakcuc. XopoLmM rnpumepoM ero siBNsSieTCA pasBUTME BOMOCA Y MIEKOMUTAOLLMX.
[MyTeM apxasinakcucoB M3MEHSETCS YMCI0 MO3BOHKOB, YNC/IO 3Y60B Y XXMBOTHbLIX K Ap.
Apxannakcuc nMmesn Mecto npu yaBOEHUM YMCa TbIYMHOK, NPOUCXOXKAEHUN OAHOA0Nb-
HOCTW Y pacTeHWNiA. PaCCMOTPEHHbIE 3BO/OLMOHHbIE U3MEHEHUS B OHTOrEHe3e OTpaXe-

Hbl Ha PUCYHKaxX 4, 5.
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OCHOBHOe 3Ha4eHVe Teopun PrU3IMOPMOreHe30B 3aK/IK0YaeTCs B TOM, YTO OHa 06b-
SICHSIET MeXaHN3M 3BO/IIOLMN OHTOFeHe3a, MexXaHV3M 3BOJHOLMOHHbIX NPeobpa3oBaHuii
OpraHoB, BO3HUKHOBEHMWE HOBbIX MPU3HAKOB B OHTOreHe3e, 06bACHSET (PaKT pekanuTy-
naumun. ®GunamoproreHes NpeacTaBnseT co60l pe3ynbTaT Hac/leACTBEHHOW MNepecTpoil-
KM (hopMoO6pa3oBaTe/lbHbIX annapaTtoB, KOMM/EKC HAcNeACTBEHHO O06YC/OBNEHHbIX
aaanTUBHbIX NPeobpa3oBaHWin OHTOreHe3a.

LlenocTHOCTb opraHmsmMa, MynbTUYHKUMOHAIbHOCTb. MONoXeHMe 0 LienocT-
HOCTM OpraHu3Ma J0BoO/IbHO NOAPO6GHO PACCMOTPEHO Bbille. OfHaKO cneayeT OTMETUTD,
YTO O[JHOBPEMEHHO C 3TOl OCOGEHHOCTHLIO [/11 OpraHM3Ma XapakTepHa aBTOHOMHOCTb
ero oT/e/bHbIX OPraHoB. ITO MOMOXKEHWE HAXOAMT MOATBEPXKAEHWE B SBNEHUMN MYy/b-
TUYHKLMOHANBHOCTA U BO3MOXXHOCTM KAYeCTBEHHbIX U KOMMYECTBEHHbIX M3MEHEHMWA
(YHKUWMIA. DunoreHeTnYeckne NpeobpasoBaHMst OPraHoB M UX (PYHKUMIA MMeOT [Be
NPeanocbITKN: ANs KaKAOro OpraHa XapakTepHa MYNbTURYHKLMOHANbHOCTb, a NS
(YHKLWMIA - CNOCOBHOCTb M3MEHSATLCS KOMIMYECTBEHHO. DTW KaTEroOpun 1 NeXaT B OCHO-
BE MPUHLMMNOB 3BO/MOLMOHHOIO U3MEHEHMS OPFraHOB M X YHKLUWIA. MynbTUDYHKLMO-
Ha/bHOCTb OPraHOB 3aK/IHOYaeTCst B TOM, UTO KaXK/blii OpraH HECET, KpOMe XapaKTepHOl
ANS HETO rNaBHOM (YHKLMK, eLle psf BTOPOCTENeHHbIX. Tak, rnaBHas yHKUMS ucTa —
(hOTOCUHTES, HO, KPOME TOFO, OH BbINOMHAET DYHKLMM OTAAYM W NOTNOLLEHNS BOAbI, 3a-
nacatoLlero opraHa, opraHa pasMHOXeHust 1 T.4. MULeBapUTeNbHbIA TPAKT Y XXMUBOT-
HbIX — 3TO HE TOMbKO OpraH MuLLEBapeHUs, HO U BakHelillee 3BeHO B LMW OpraHoB
BHYTPEHHEI CeKpeuun, BaXXHOe 3BEHO B NMM(ATMYECKON U KPOBEHOCHOW cuCTeMax.
OfHa 1 Ta Xe (YHKLMS MOXeT MpOosiBNSTLCS Y OPraHn3MOB C 6O/bLUel UK MeHbLLEl
WHTEHCVBHOCTbIO, NO3TOMY /1t06ble (DOPMbI XKIN3HEAESTENBLHOCTI MMEIOT He TO/MbKO Ka-

HYECTBEHHYHO, HO N KOJIMYECTBEHHYHKO XapPaKTEPUCTUKY. cDyHKLI|I/IFI bera,

123



124



HanpumMep, BblpaXXKeHa CUJIbHEE Y OAHUX BUAOB MMIEKOMUTAOLWLNX N cnabee — Yy OPpyrux.

Mo nto6oMy 13 CBOMCTB BCErfa CYLIECTBYHOT KOMIMUYECTBEHHbIE Pa3nuns Mexay 0Co-

125



6smn Buaa. JTrobas U3 (DYHKUMIA opraHu3Ma KOJIMYECTBEHHO MEHSETCA B NPOLecce WH-
AVBUAYaSTbHOT O Pa3BUTUS OCO6W.

4 TIpnHUMNbI Npeobpa3oBaHUA OpraHoB U PyHKUWIA. MI3BecTHO 60/1ee nonyTopa
[eCATKOB CMOCO60B 3BOMOLMM OPraHoB N PYHKLUMIA, NPUHLMMOB UX Npeobpa3oBaHus.
["NaBHENLLUMMUN N3 HUX ABNAIOTCSA NPUBELEHHbIE HUXKE.

1) CmeHa (hyHKUMA: MpY M3MEHEHUM YCNOBWIA CYLLECTBOBAHWUA NaBHas (yHKLMA
MOXET TepsATb 3HayeHMWe, a Kakas-nMbo M3 BTOPOCTEMEHHbIX — MPUOBPECTU 3HAYEHUe
rnaBHoi (pasfeneHve y NTUL XenyKa Ha Ba — XeNe3ncTblid N MYCKY/bHbIN).

2) MpuHUMN paclumpeHns (yHKLMIA: HEpPeAKO COMPOBOXAAET NPOrpeccMBHOE pas-

BUTMe (X060T CMOHA, YLLN a)pMKAHCKOrO C/I0Ha).

3) MpuHLMN Cy>kKeHNa PYHKUMIA (NacTbl KUTA).

4) YcuneHve, UNN MHTEHCU(UKaUNA (PYHKUWIA: CBA3AHO C MPOrPecCUBHbIM pa3Bu-
TeM opraHa, 60/bLUeld ero KOHUeHTpaumet (NporpeccuBHoOe pasBuTUe rofIOBHOMO MO3-
ra M1eKonuTarLWwmx).

5) AKTuBauus ()yHKLMIA — npeBpaLleHne nacCMBHbLIX OpraHoB B aKTWBHble (A40BU-
Thli1 3y6 Y 3mel).

6) Vimmobunmsaumna (yHKUMA: npeobpa3oBaHMe aKTMBHOrO opraHa B MacCUBHBbIN
(noTeps NOABUXHOCTY BEPXHEW YeCTY B pALY MO3BOHOUHbLIX).

7) PaspgeneHne (hyHKUMIA: COMPOBOXAAETCA pa3feneHnemM opraHa (HanpumMep, MbiLu-
Libl, YaCTW CKe/nleTa) Ha camMoCTOsTe/IbHble OTAesbl. MPYMEPOM MOXET CNYXWUTb pasfe-
NeHNe HenapHOoro nyaBHMKa pblb Ha OTAENbl U CBA3AHHbIE C 3TUM U3MEHEHUS (PYHKLNIA
OTZe/bHbIX YacTeil. MNepefHWe OTAeNbl - CMUHHbIE N aHa/lbHble NJIAaBHUKN CTAHOBATCH
PyNAMU, HaNpaBASAOLWMMA ABUXKEHME PblObl, XBOCTOBOW OTAEN — OCHOBHbIM  [BuWra-
TeNbHbIM OpraHom.

8) dukcauma das: CTONOXOAALLME KMBOTHbIE NPU  XOXAEHUM U Bere nNpunogbiMa-
IOTCA Ha Nanblax, Yepes aTy (ha3y yCTaHaB/IMBAETCHA Na/bLEXOXAEHNE KOMbITHbIX.

9) CybcTuTyLmMs OpraHoB: B 3TOM C/lyyae KakoW-iMbo opraH yTpayuBaeTcs W ero

(YHKLMIO BbINONMHSAET APYroii (3aMeHa Xop/bl NO3BOHOYHMKOM).
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10) Cumunaums  yHKUWA: paHee pasnyHble No  (hopme U PYHKLUMAM op-
raHbl CTaHOBATCA MOAOOHLIMW Apyr Apyry (y 3Mell CXOfHble CErMeHTbl Tena
BO3HUK/IM B pe3y/ibTaTe CUMUAALUN UX PYHKLNIA).

11) MpuHUMNBLI oNMromepusaln U nommepusaumu. MNpu onnromepusaunmn ymMmeHb-
LLIQeTCA KOMIMYECTBO FOMOMOTNYHBIX Y PYHKLMOHAIbHO OLHOTUMNHLIX OPraHoB, YTo CO-
MPOBOXAAETCA MPUHLMNNANbHBIMUA U3MEHEHNAMUN KOPPENATUBHbIX CBA3E MeXay opra-
Hamy 1 cucTeMamu. Tak, Teno KoMbYaTblX YepBei COCTOUT 13 MHOTUX NMOBTOPSIOLLMXCSA
CerMeHTOB, Y HACeKOMbIX MX KOMYECTBO 3HAUUTESIbHO YMEHbLUEHO, a Y BbICLUMX MO-
3BOHOYHbIX O4VNHAKOBbLIX CETMEHTOB Tefla HeT CoBceM. lMonmmepmsaumsa ConpoBoXKaaeT-
CA YMHOXeHVeM yucna opraHenn u opraHos. OHa nMena 60/bLLIOE 3HaYEHVE B 3BOJIIO-
LMW NpocTedwmx. Tako NyTb PasBUTUSA NPUBOAUI K MOABEHWNIO KOMIOHWUIA, & 3aTeM U K
MOSAB/IEHNIO MHOTOK/IETOYHOCTUW. YBe/InYeHe Yncnia 0L4HOPOLHbIX OpraHoB NPOUCX0au-
N0 MY MHOTOK/NETOYHbIX XMBOTHbIX (KaK Yy 3mel). B xofe 3BOMOLMM 0IUroMepusaLms
CMeHsANach nommepusaumein u Haobopor.

CneflyeT OTMETUTb, YTO /IO60 OpPraHn3mM — KOOPAMHMPOBAHHOE LieN0oe, B KOTOPOM
OTAEeNbHblE YaCTU HAXOAATCA B C/IOXKHOM COMOAYMHEHUM W B3amMO3aBUCMMOCTU. Kak
OblI0 OTMEYEHO BblLle, B3aMM0O3aBUCUMOCTb OTAE/bHbLIX CTPYKTYP (KOppensums) Xopo-
L0 M3yYeHa B MNPOLECCEe OHTOreHesa, TaKXe KakK M KOoppenauuu, NposBAsloLLMECs B
rnpouecce ¢unoreHesa n 0603HavYaeMble Kak KoopauHaumm. Cno>KHOCTb 3BOJHOLMOHHbIX
B3aMMOOTHOLLEHWNIA OpPraHoB 1 CUCTEM BUAHA NMPY aHaIn3e NpUHLMNOB Npeobpa3oBaHus
OpraHoB 1 PYHKUMA. DTN NPUHLMUMBLI NO3BONAIOT INy6XKe NpeAcTaBUTb 3BOJIOLMOHHbIE
BO3MOXXHOCTW Mpeobpa3oBaHUs TOM UM UHOW OpraHmn3aumMm B pasHbIX Harpas/eHUsX,
HECMOTPSA Ha OrpPaHNYeHWs, HaKnablBaeMble KOPPenaumsamMm.

CKOpOCTb 3BO/OLMM OTAE/bHBIX MPU3HAKOB U CTPYKTYP, & TaKXKE CKOPOCTb 3BOJHO-
Lmun opm (BMAOB, POLOB, CEMECTB, OTPSA0B U T. [.) OMpPefenistoT TeMMNbl 3BONHOLNA B
Lenom.. MocnegHee HeobXOAMMO NPUMHUMATL BO BHUMaHWE B MPaKTUYeCKON fesTenb-
HOCTW 4YenoBeka. Hanpumep, NpUMEHAs XMMWYECKMEe Npenapatbl, CMefyeT 3HaTb, Kak

6bICTpO y TOro Uan gpyroro snga MOXET BO3HUKHYTb yCTOVIHMBOCTb K npenaparam.
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NIEKAPCTBEHHbLIM - Y YENOBEKA, MHCEKTUUNAAM - Y HACEKOMbIX U Ap. CKOpOCTb 3BO-
NTOUMN OTAENMbHBLIX MPU3HAKOB B Nonynaynax, Tak XXe KaK U CKOPOCTb 3BO/KOUNN  Lie-
JIbIX CTPYKTYP n OpraHoB, 3aBUCUAT OT MHOIUX q)aKTODOBZ yncna I'IOI'I)U'IFILI,I/IVI BHYTPU
BAa, MJIOTHOCTU ocobein B nonynauuax, npogo/mKUTENIbHOCTUA >XXU3HN MOKONEHWUIA.
Jobble q)aKTOpr NepBMYHO OKaDKYT CBOE BOS,EI,GVICTBI/IG Ha CKOPOCTb WN3MEHEHUA TMO-
nynaumm n Bnga nocpeacTtsoM WM3MEHEHUA OaBNEHNUA 3NEMEHTAPHbLIX 3BO/TIOLMOHHbIX

(haKTOpOB.

Bonpocbl Ansi 3aKpensieHns matepuana.

1. TToHATME MaKpO3BONKOLMW, B YeM COCTOMT CXOACTBO M Pas3Mymsg  MUKPO- U

MaKpO3BO/HOLUN.

UTO Takoe OHTOreHes?

OC06eHHOCTM OHTOreHesa B pas3HbIX rpymnmnax.

JTanbl OHTOreHe3a Yy pacTeHWI N XXNBOTHbIX.

Ha yeM ocHOBaHa Le/IOCTHOCTb U YCTOMUYMBOCTL OHTOreHe3a?

Cnocobbl (MyTn) yCoBEPLLEHCTBOBAHUS OHTOreHesa.

UT0 Takoe aBTOHOMM3aLUNA OHTOreHesa B X04e 3B0NHOLMN?

AMOPMOHMN3aLMA OHTOreHesa B NPOLLecce 3BOIOLMN, ee 3HaYEHMe.

. Tunbl KOPPENALNIA N NX 3HAYEHNE.

10 B kakoi nocnefosatesibHOCTN (POPMUPYETCA CUCTEMA PErYNAUMIA Y pacTeHNA B
OHTOreHese?

11.4Y710 TaKoe KoOpAMHALUN N KaK OHW pPa3BMBAOTCA MCTOPUYECKN?

12.Ponb Koppenauuin n KoopamHaumii B hopmoobpa3oBaTe/ibHbIX NpoLieccax.

13.B3anMOCBA3b OHTOreHesa 1 puioreHe3a. bMoreHeTMUYECKMiA 3aKOH.

14.4710 TaKoe pekanutynauma? Npmueectn npumMepsbl.

15.470 npeacTaBnstoT co60i hnmnamoépuroreHesbl?

16.4T0 npeacTaBnstoT coboit aHabonus, AeBnaLms, apxannakcuc?

17.B yeMm 3aK/1H04aeTCsa OCHOBHOE 3HaYeHMe Teopun QrriaMopruoreHe3oB?

18.4T10 Takoe My/bTU(YHKLUMOHANBHOCTL? [PUBECTM MPUMEPSI.

19.Kakue 1n3BeCTHbI CNOCco6bI NPeobpa3oBaHNs OPraHoB N X MYHKLMIA?

20.B3anmocBa3aHHOCTb Npeobpa3oBaHUs CUCTEM OpPraHoB B (hUnoreHese?

©ooNOOThWN

NEKUNA 16 IBOJTFOUNA PNNOIMEHETUYHECKNX TPYTIN.
OOPMbIl ®UNJTIOIM EHESA

128



1 [vBepreHuus, Kak 0gHa U3 OCHOBHbIX (DOPM hrioreHesa.
2 ®unetnyecKasa 3BoOLNS.

3 KoHBepreHums, NpuynHbl U CNeAcTBUSA, NPUMepSI.

4 Tlapannenvsm, NPUYMHbI U CNeLCTBUSA, MPUMEPSI.

1 OvBepreHuns, Kak ogHa 13 0CHOBHbIX hopm mnoreHesa. Cpean opm couno-
reHesa BbleNA0T MNePBUYHbIE — AVBEPTEHLMIO 1 (hMNe TUYECKYHO 3BONIOLMIO, NeXKallme B
OCHOBe /100bIX M3MEHEHWNIA TaKCOHOB. [MBepreHuns — 3T0 BOSHMKHOBEHME pa3nynii Ha
OCHOBE OZIHOW W1 TOW XXe opraHu3aunn. JusepreHumns o3HayaeT He3aBUCUMoe npuobpe-
TeHWe POACTBEHHLIMU OpraHM3MamMu pasiNyHbIX NPU3HAKoB. MMpu AMBEPreHLMn CXop-
CTBO OOBACHAETCHA POLACTBOM, OOLLHOCTLIO MPOUCXOXAEHNSA, @ pa3inyumng — nNprcrnocoo-
NEHNAMW K pa3Hoi cpefe. B pesynbTate M3MeHeHUs Hanpas/ieHns 0Toopa B pasHbIX YyC-
NOBUAX MPOUCXOANT PaCXOXEeHNe BETBEN ApeBa XXU3HW OT eMHOro CTBOJ/A MPeSKOB.
MpuyrHa AMBepreHLMM Ha Hayda/lbHbIX 3Tanax ee BO3HWKHOBEHUS — 3TO PacxXoxieHue
MO pasHbIM 3KO/IOrMYECKNM HULLIAM U MEXTPYNnoBas KOHKYpeHUuMs. B pe3ynbTaTte KOH-
KYPEHUMM [BYX 3KOIOTMYECKN GAM3KUX TPynn NpPenMyLLecTBO Moy4vatoT ocobu, Mak-
CYMa/IbHO OT/IYatoLMecs OT 0co6er Apyroin rpynnbl. B KauecTse NpuMepoB AMBeEp-
TEHLUMM MOXXHO MPUBECTN CMeAYyHOLIME: KIACC MIEKONUTAIOLMX pacrancs Ha MHOro4mc-
NeHHble OTPALbI, XapaKTepnsyemble POLOM MWLM, 0OCOBEHHOCTAMM MECTOOBUTaHNS, T.€.
9KONOrMYECKNMM  YCNOBUAMW CYLLIECTBOBAHUA (HAaCeKOMOSAHbIe, PYKOKPbLIbe, XWLL-
Hble, KOMbITHbIE, KNTOOOPa3Hble, rpbi3yHbl, MpUMaThl U T.4.). KaXKablid 13 aTUX oTpAL0B
pacnaica Ha NoLOTPsAAb! U CEMENCTBA, KOTOpPbIE, B CBOKD 04Yepefb, XapaKTepusytoTcs He
TOMIbKO MOP(OSIOTUYECKUMWN U TEHETUYECKUMMW MPU3HaKamMu, HO U 3KONOr NYeCKUMm
ocobeHHoCTAMKM ((hopMbl Gerarouime, CKadyliue, nasarowme, poroLme, niasaroLme).
BHyTpn nt060ro cemeincTsa eCTb POAbl U BUAbI, pa3nnyaroLmecs no obpasy >M3Hu, no
06BLEKTY MUTaHMA. HCHaA 3KOM0rMyecKas AMBepPreHumns NMeeTcs y Taknx aMgpuomnin, Kak
03epHas NAryLuKa, OrHeHHas canamaHzpa, CvMpeHa, Konbyataa vepsara. pouecchbl au-
BepreHumMn BHYTpY BMUAa (MUKPO3BOJIIOLMOHHbLIA YPOBEHb) U B rpynnax 6onee Kpyn-

HbIX, YEM BU[, (M&KpOSBOI’IFOLI,I/IOHHbIVI ypOBeHb), NMEKOT NPUHUMNMNabHOE CXO0ACTBO, HO
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MEX/Y HVMMW CYLLECTBYeT U BaXXHOe pasnnume. OHO COCTOUT B TOM, YTO Ha MUKPO3BO-
NHOLMOHHOM YPOBHE MPOLEeCC AMBEPreHUMn obpaTMM: ABe pasoLuealinecs nonynsyum
MOTYT IErK0 00beAMHNTLCA NYTEM CKPeLLMBaHWSA B CNeLYHOLWMA MOMEHT 3BOJTOLUN Y
CyLLEeCTBOBaTb BHOBb KaK eauHas nonynaums. MNpouecchl e AUBEPreHunmn B Xoe Mak-
PO3BONIOLMM HEOBPATUMbI: pa3 BOSHUKLUMIA BUA, HE MOXET CIMTLCA C NPapoANTeNbCKUM
(B X0[4e 3BONIOLMM W TOT U APYroi BUL HEN36EXKHO M3MEHMTLCA 1 BO3BPAT UX K CTapo-
MYy BUAY CTaHOBWUTbLCA HEBO3MOXHbIM). MexaHu3M AMBEPreHTHON 3BOMOLMM OCHOBAH
Ha [eNCTBMM 3/1eMEHTapHbIX 3BOOLMOHHBIX (JaKTOpPOB.

2 duneTnyeckana 3Bosouma. duneTuyeckas 3sonouna — npeobpasosaHue nony-
nauuii 6e3 AvMBepreHUMn, Korga HabngaeTca NoCTeneHHOCTb HapacTaHus 060C0o6/1eH-
HOCTM TakcoHa. MprUMepoM CNYXXUT NCTOPUYECKNIA PAL U3MEHEHUA PAKOBMH Na/ItO4MNH.

3 KoHBepreHuus, NpuymHbl U CneacTeBud, npumepbl. Cpean BTOPUYHBLIX (hOpM
(mnoreHesa BbIAENAOT KOHBEPrEHLMIO U Napaniennsm.

KoHBepreHuus — 370 BO3HWKHOBEHME CXOAHbIX YepT OpraHmsauuMm Ha M3HayvasbHO
pa3HO OCHOBE, TO eCTb MYTb Pa3BUTUSA aHA/TIOTUYHbLIX NprcnocobneHnin. KoHsepreHums
O3HayaeT He3aBMCMMOE NPUOBpPeTEHNE HEPOACTBEHHbLIMM OpraHM3Mamy CXOAHbLIX Mpu-
3HaKOB. PN KOHBEPreHLUM CXOACTBO 0OBACHAETCA NPUCMOCO6/IEHNEM K CXOLHOM cpe-
e, a pa3inyms — pasIMyHbIM MPOUCXOXKAEHWEM, OTCYTCTBMEM 6M3KOro poacTea. Mpu-
Mepbl KOHBEPreHUMn Habno4atoTca B pasHbIX rpynnax: CXOACTBO CMOCO60B nepenBu-
YKEHMS Y NIAHUPYIOLWMX MIEKOMUTAKOLWMX — LLIEPCTOKPbLIA, CyMUaToi 6esiku, 6enku ne-
TArW; hopma Tena 1 NJaBHNKOB Y ObICTPO MNaBatoLwyX XUBOTHbLIX — aKy/lbl, MXTNO3aB-
pa, Aenb(rHa; BOPOHKOBUAHASA (POpMaA Pas/IMUHbIX CUAAUYNX XMBOTHBLIX. KOHBepreHuus
Kak popma 3BOMOLMM TPYNN XapakTepHa 415 3BOJIOLMOHHOIO npouecca Ha tobom
ypoBHe. KOHBepreHums HUKorga He 6biBaeT ryoboKoi, B OT/IMYME OT CXOACTBA, OCHO-
BaHHOI0 Ha (PU/I0reHeTUYeCKOM POLCTBE.

4 Mapannenusm, NPUYXHbI U CNeAcTBUA, NpuMepsbl. MapannensHas 3BONMOLYMS,
napannemsm — 3T0 BO3HUKHOBEHME CXOAHbIX MPU3HAKOB Ha 00LLel opraHun3aLoHHOW

OCHoBe. [lapannennsm o3HayaeT He3aBMCUMOE np|/|06peTeH|/|e poACTBEHHbLIMW OPraHn3-
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MaMmn CXOAHbIX MPU3HAKoB. [Npu napaniensHOM pasBUTUU CXOLACTBO OOBACHAETCS, C
OAHOW CTOPOHbI — OOLLHOCTLIO MPOUCXOXKAEHUS, C APYroM - NPUCNOCO6/IEHNEM K CXOA-
HOW cpefe. MMapannensHas 3BOMIOLMA MPOUCXOAMT Ha O6LUei, YHAcnefOBaHHOW OT
MpeLKoB OCHOBE B CXOLHbIX YCNOBUAX 06uTaHuA. MNpumMepamu napannienvsma AenstoT-
CA: CXOACTBO Y MOPCKOrO KOTMKA, MOpPXa W THOMIEHS KaK pe3y/ibTaTt MpucrnocobrieHns K
XXU3HW B MOpe; napaifieqin3m B pasBUTUM CKag4atbiX 3y60B Y KUCTEMEPbIX pblb U y
creroueganos. C reHeTMYECKOW TOUKWU 3peHWs Mapasie/nibHas 3BOJIOLNUA 00bACHAETCS
O6LLHOCTbIO TEHHON CTPYKTYPbl POACTBEHHBLIX FPYMNM U CXOAHOW €e WU3MEeHUYMBOCTbHHO
(3aKOH roMONOrnyecKnx pPALoB HacneACTBEHHON M3MeH4YmBOCTW, No H.N. Basunosy).
Mpn napansienbHOW 3BOMOLMK, eCli MMeeTCs 00LLas reHeTuyeckas CTPYKTypa, Ha-
MpaB/eHHbI 0T60P (DOPMUPYET U CXOXKME PEHOTUNBI.

CxemMa OMBEpPreHTHOro, KOHBEPreHTHOro, napasnenbHOro passuTua rpynn u dune-

TUYECKOI 3BONMIOLMM NPEACTaB/IEHA HA PUCYHKE 7.

Bonpocbl Ans 3aKpenieHns maTepuana

UTo Takoe AMBepreHUmMs, Kak OHa BO3HMKaeT?

Ponb AvBepreHUnn B pa3BUTUM XN3HU Ha 3emne?

duneTnyeckasn 3BOMOLMA Kak NepBnyHasa gopma unoreHesa.

UTO Takoe KOHBepreHuus, MexaHnu3m ee BO3HUKHOBEHUA? [TpuMepbl.
UTo Takoe napasneninimM, Ha Kakoi 0CHOBe BO3HMKaeT? Mpumepbl.

AR A o

NEKUNA 17 TNABHBIE HAMPABJTIEHA 9BOJTIOLINN

1 MpepactasneHusa XK.b. Jlamapka n Y. [lapBrHa 0 HanpasieHUAX 3BOJTHOLMMN.
2 Teopua HanpasneHHocTn agontoumn A.H. Ceseprosa 1 .. LLImansrayseHa.

1 MNpepcTaBneHna >K.b. Jlamapka n Y. [lapBuHa 0 HanpasBfieHUAX 3BOHOLUN.
cTopums Bonpoca 0 rnasHbIX HanpasieHNAX 3BOMHOLMN BOCXOAUT K «PrUnocodumm 300-

norum» X.B. Jlamapka, KOTOpbIiA 06paTVa BHUMaHWe Ha TO, YTO 3BO/OLMS MPOUCXOANT
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KaK MO NyTn yCNOXXHEHUA OpraHn3aynn», Tak 1 no nyTn BOSHNKHOBEHUA pa3Hoo6pa-

3MA Ha KaxKAoM N3 AOCTUTHYTbIX ypOBHEVI C/TOXHOCTU. JTOT (baKT 3BONHOLUNN «MO BEP-
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TUKann» (MarmcTpasibHblil MyTb Pa3BUTKSA) U MO «FOPU30HTaIN» (BO3HUKHOBEHME MHO-
roobpasuns B npegenax 04HOro ypPoBHA opraHusauun) 6oin nogmeyeH XK.b. Jlamapkam
NpaBuIbLHO.

Y. [lapBuH nokasasi, 4To Hambosiee o6WmMM NyTem (HanpasieHNneM) 3BOJKOLMN ABNSA-
eTCca MpUcnocobseHne K M3MEeHAILWMMCS YCnoBuam cpedbl. pucnocobneHne wam
afanTtaumns MOXeT OCYLLeCTBATLCA, 61arofaps NOBbILLEHNIO YPOBHSA OpraHu3aunn. 1o
pacnpoCTpaHeHHbIN MyTb, HO He 06s13aTeNbHbIA. OH BO3HUKAET NINLWb TOrAa, Koraa cpe-
[ia, B KOTOPO MPOTEKaeT 3BOMOLUMSA, CTAHOBUTCA HACTOMbKO CMIOXHOM, YTO YaCTHble
NMPUCNOCo6/IeHNs Y)Ke He CnocobHbI 06ecrneynTb ycrex B 6opbbe 3a CyLlecTBOBaHUE M
NINLWb MOBbILLIEHWE YPOBHA OpraHM3aunn AaeT BO3MOXKHOCTb OpraHnsMam BbDKUTb. Pac-
MPOCTPaHEHHOCTb Takoi 3BonoLuK (N0 CYTH N0 «BEPTUKANIN») 00YC/OB/IEHA TEM, YTO
Mo Mepe NpomncxXoXKaeHus hopM cpeja, rnaBHbIM 06pa3oM GMOTUYECKas, YCNOXHSAETCA.
[MpucnocobnieHne K YCNoBMAM Cpefbl MOXKET OCYLLECTBNATLCA 61arofaps BbipaboTKe
4aCTHbIX afanTaunia, He NPUBOAALLMX K NOBbILLEHNIO YPOBHS OpraHu3auun.

2 Teopua HanpassieHHocTU aBonoumm A.H. CesepuoBa u .. LLimanbrayse-
Ha. [JanbHenwmm pa3BMTUEM OapBUHOBCKOrO MoOAxXofa MOXHO CYMTaTb TEOpPWo rnas-
HbIX HarpaBs/EHNI 3BO/OLMOHHOrO npouecca A.H. Cesepuosa 1 N.W. LLimanbrayseHa.
A.H. CeBepuoB Bblgenni Kak OCHOBHOe Haubosiee obLiee Hamnpas/ieHWe 3BONKOUMM —
O1onornyecknii nporpecc. AHTUTE30M GMOMOrMYECKOro nporpecca ABnseTca 6uonoru-
YECKMIN perpecc — ellle 0HO HanpasneHme ssonounn. .. LLimanbrayseH, obpalyasicb
K TpaKTOBKe OMO/IOrMYecKoro nporpecca, OrnpefensieT ero Kak Bo3pacTaHue npucno-
C06/1eHHOCTW NMOTOMKOB MO Mepe usioreHesa. B npoTMBONOMI0XHOCTb BUOIOrMYECKOMY
Mporpeccy 6MonornyYecknin perpecc — aTo NOHMXEHKE NPUCNOCO6/IEHHOCTU NMOTOMKOB,
BeAyLLee K MX YaCTUYHOMY WA NOTHOMY BbIMUPAHWUIO.

Bronornyeckmnin nporpecc no A.H. CeBepLOBY MOXET AOCTUraTbCst 4-Ms Croco-
GamMun, KOTOpble TakXe NpPeAcTaBNsOT COOO0M rNaBHble HanpaBfeHWUs 3BOJIOLUMOHHOIO

npoLiecca: apoMopdo3bl, AN0aAANTALMN, LIEHOTEHEe3bI, AereHepaLus.
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Apomopo3bl (aira — nosbliwaro, morphosis — hopma, BWA) NPeAcTaBNAT CO6oA
M3MEHEHWSA YHUBEPCA/IbHOrO XapakTepa, 06ecneynBatoLLe MOBbILIEHNE YPOBHS Opra-
HU3auun. Apomopdo3bl NPUBOAAT K 06pa3oBaHMI0 OTPALOB, KNaccos, TUMOB.

avoaganTauun onpesenstoT Kak YacTHble NPUCNOCO6/IEHNA K KOHKPETHbIM YC/10-
BUAM CYLLECTBOBAHWSA, He BbI3blBAlOLLME W3MEHEHWS YPOBHA opraHusauun. Vignoadan-
Taummn NpUBOAAT K NOSAB/IEHNIO BULOB, POLOB U CEMENCTB.

LleHoreHesbl — MpucnocobuTe/bHble N3MEeHEHUS 3apOoAbILLei, MMYMHOK. [ereHepa-
1A NpeacTaBnseT cob0i BTOPUYHOE YNPOLLEHNE OpraHn3aLnu.

CoxpaHue nogxof A.H. CeBepuoBa K npobsieMe rfaBHbIX HanpasneHWin 3BOMOLUMN,
N.N. Lmanbray3eH BHeC U3MeHEHUS B NPEeACTaB/IEHNA O Hamnpas/eHUAX 3BooLun. B
pe3ynbTate BO3HUKIIO MpeLCcTaBNeHre 0 TPeX rMaBHbIX Hanpas/eHNAX 3BONOLMA: apo-
mMopdose, annomopdose (allos - Apyroit) — npouecce BbIPabOTKM YaCTHbIX MPUCMOCO6-
NeHuin 1 cneynanusaummn. B otanumne ot umcto mopdonoruyeckoro nogxoga A.H. Ce-
Bepuosa noaxog V.M. LLimanbrayseHa sBseTcs 3K0I0r0-MOpPgOIorMyecKmm.

Mo .. LLimanbrayseHy, apomopgo3 (aporeHes) — aTo BblpaboTKa LWMPOKUX YHU-
BepcasibHbIX NPUCNOCco6/eHNiA; antomopdo3 (anioreHes) obecrneynBaeT UCMO/b30BaHME
TOI Xe cpefbl, B KOTOPO 06UTaNu Npefiku, M3MEHEHHOW, HO He YCIOXXHEHHOW cpeabl;
crneymanusauna NpUBOAUT K aganTtauny B 60ee y3KUX YCNOBUSAX cpefbl. BHyTpu crie-
Lmanmsauun BblgeneHbl 4-e hopMbl: Tenomopos, runepmopdos, runomMopgos, Kara-
Mop@o3. Tenomop@o3 (TenoreHes) — 3To crnewmanmsalmsa opraHm3Ma, CBsa3aHHasa ¢ ne-
pexofom OT 60nee 06LLeit cpefbl K YaCTHON, Gosiee orpaHUYeHHOR. Mpu Tenlomopgose
MPOMCXOANT OLHOCTOPOHHEE Pa3BUTME HEKOTOPbIX OPraHoB M YacTU4YHAasA pefyKuus
apyrux. MNporpeccusHas anddepeHLmaLms orpaHUYMBaeTCs TeMU YacTAMIN OpraHu3ma,
KOTOpble ero CBA3bIBAKOT CO CBOeOOpa3HbIMU YCNOBUSAMWN AaHHOW YacTHON cpefpl. Op-
raHu3aums B LLe/IOM OCTaeTCcsi Ha UCXOAHOM YPOBHE W/ UCMbITbIBAET HEKOTOPOE YNpo-
LeHve. B kayecTBe NMpUMMEpOB CreuuaIn3npoBaHHbIX OPraHn3mMoB MOXHO Obl10 Obl
MPUBECTN MHOIO Ype3BblYaHO XapaKTePHbIX MPeLCcTaBUTeNIein NaykoB, pakoobpasHbIX,
HaceKOMbIX, MOJI/IFOCKOB, KOTOPblE HEpeaKO 3aHMMatOT KpaiHe OrpaHUYeHHble 3KOJ10-
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rmyeckme HAwy. Cpefn penTUANA OYeHb CBOeOOpa3Hbl Yepenaxu, Yypes3sblyaliHO cre-
LMann3npoBaHbl 3Men, XameneoHbl. Cpefun NTUL, TAKXKE HeEMano Crneunain3npoBaHHbIX
(hopm, ApKMiA Npumep — AAT/bL. 13 MIEKONUTAKOLMX MOXHO OTMETUTL MypaBbesa, fe-
HMBLA, Cneuvanmnsauma KOTopbiX 00YC/OB/IeHA OrpaHWYeHHbLIM POLOM MULLM; KPOTa,
cfenbilwa ¢ Ux noAseMHbIM 006pasoM XusHu. Creuvannsauma BblpaXkeHa TeM pesue,
yeM CBOeobpasHee cpefa obuTaHusA. Eciv ke cpefa 0buTaHKA He TO/IbKO CBOEOOpasHa,
HO 1 yNpoLeHa, TO 0CO6EHHO Pe3K0 CKasblBaeTCsA pefyKums. B ycnoBusx ynpoLleHHOW
Cpefb! YNpoLlaeTcs U caMa opraHusaums.

Mpy nepexofe K >XWU3HW B KpaiHe MpOCTbIX YCMOBUAX CYLLECTBOBAHUA OpraHu3m
NnoABepraeTcs BeCcbMa 3HAUYMTENbHOMY perpeccy, Begylliemy K fgereHepauuu (kaTa-
Moppo3y, Wn KaTareHesy). Katamopgosbl Cy>atoT 3BO/OLMNOHHbIE BO3MOXHOCTU Op-
raHu3smMoB. Bufpbl, 3BONHOLMOHMPOBABLLUNE MO TUMY KaTamMop({o30B, MOryT CYLLECTBO-
BaTb OYeHb [JONrO MPU COXPaHeHWW OnpefesieHHbIX ycnoBuin cpegbl. OAHaKo, MHOTMe
rPYNMbl XXUBOTHbIX, Pa3BUBLLMECA MO 3TOMY TUMY, BbIMEP/IN, XOTA Creuuannsaunsa obl-
Na He eANHCTBEHHOWN NPUYNHOW 3TOrO.

(nepmoppo3 (runepreHes) — W3MEHeHWs, COMPOBOXKAAIOLLMECH PE3KUM YBe-
NINYEHVEM OTAe/IbHbIX OPraHOB UM CaMUX OpraHuM3MoB. Tak, HabnaaTcs 06LLNIA -
raHTU3M Y OrPOMHbIE GMBHM MHOTMX C/IOHOB, KO/IOCCa/IbHbIE POra rMraHTCKOro O/eHs
YETBEPTMYHOIrO BpPeMeHU, UYpe3MepHO pasBUTblE K/bIKWM CBUHbU 6abUpyCChbl; XOPOLLO
N3BECTHbI PEKOHCTPYKLMN TUFAHTCKMX HAaCEKOMbIX, Pbl6, aM(hnMouia, penTuinm, a Takxe
pacteHnin. CoBpeMeHHbIM K1UTaM, C/I0OHaM, CEKBOME XapaKTepHbl rMraHTCKne pasmepsbl.
Mpwn onpefeneHHbIX YCMOBUAX TUNEPMOPRO3bl ABMAKOTCA NEPCneKTUBHLIM Harpas-
NeHVeM 3BONHOLMN.

"'Mnomopcpo3 (runoreHes) — 3Ta (popma BbIpaXXaeTcs B HeLopasBUTMM BCEro opra-
HMU3Ma MPU COXPaHEHUN OTHOLLIEHWNIA CO CPeLoM, XapaKTePHbIX A5 IMYMHOK U MOJIOAbIX
ocob6eii. OnpeaenseTcd Takoe Hanpas/ieHWe 3BOMOLMOHHOIO mpouecca TeM, 4To MNpw
MeHAoLLencA 06CTaHOBKE IMYMHKA OKa3anachb B YC0BUAX 60/1ee 06eCneyeHHON XN3HK,

4eM B3POC/10€ XXKNBOTHOE. 13 NO3BOHOYHbLIX YXMBOTHbIX MPUMEPbLI TaKOro poga W3BECT-
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Hbl A1 XBOCTaTbIX aM(OMOUiA. Y 0O6bIKHOBEHHOIO akCO/OTAS /IMUYMHKA HOPMa/IbHO CTa-
HOBUTCS NMONOBO3peNoin. XXMBOTHOE B 3TOM C/lyyae He nojsepraetca metamopgosy, a
OCTaeTCA Ha BCH XXM3Hb BOAHbIM XXWBOTHbIM C HapY>XHbIMU >Kabpamu, XBOCTOBbIM
NNaBHUKOM, Ap. NpUcnocobneHnsMn K BOAHON cpede. TaK Kak NNYMHOYHbIE (DOPMbI
06bIYHO MOCTPOEHbI MPOLLe, YeM B3POC/ble, TO B pe3ynbrate rmnoMopgosa MMeeTcs
BTOPWYHOE YMPOLLEHME opraHu3auun. Fpu 3ToM yTpaumBatoTCA opraHbl, KOTOpble pas-
BMBAKOTCA MO3XKe BCero, T0 ecTb Hanbosnee cneunann3nposaHHble. Mo3aToMy rmnomop-
(h03 cBsi3aH C yTeper MHOrMX MpuU3HaKoB cneuvanmnsaumn. B HEKOTOpPbIX Cryyasx siBne-
HUA HeAopasBUTUA CO3[4al0T NOAXOAALLlyto 6a3y Ans NporpeccMBHOro passutus. Ha-
npuvMep, JOMroe HesapacTaHWe IOOHOrO LUBA Ha 4Yepene 4yesnoBeka AaeT HeoOXoauMble
yCnoBus 418 NPOAJIEHNS POCTa roIOBHOrO MO3ra, YTo SBASIETCA BaXKHbIM 151 €ro npo-
rpeccmpoBaHms.

B 06LeM, pa3nnyatoT HECKO/IbKO HanpaBneHWiA 3BOMOLMA. B KOHKPETHOIN 3BO/HO-
LMK BCerga nepensieTatoTcs apoMopdio3bl M YacTHble MpucnocobieHuns, 3a apomopd-
HbIMW NPeobpa3oBaHMAMM HAYMHAETCA Nepuo YacTHO-afanTUBHBLIX NpeobpasoBaHu,
SBNIEHNS MPOrpPecCMBHOIO N PErpeccUBHOr0 pasBuTUA. HanpaBneHHOCTb 3BO/OLMM

pacCcMaTpmnBaeTCA KakK 04HO U3 BaXKHEMLLINX I'IpOFIBl'IEHI/II7I IBOJTIOLIMOHHOIO npouecca.

BOI'IpOCbI A4 3aKpeENnNeHnAa MatTepuasa.

=

MpeacTtaBneHma XK.b. flamapka n Y. JapBuHa 0 HanpasfeHUAX 3BOMHOLUN.
Kakue HanpasneHusa ssontounn solgenan A.H. CesepLos?

3. OnpepgeneHne 6MONOrMYECKOro Mporpecca, ero Kputepum n cnocobbl LOCTu-
XeHuns.

Uto Takoe apomMopo3bl 1 ngnoagantaunn? Mpumepsi.

UTo Takoe aporeHes, anoreHes, cneymannsanma?

. Kakue dopmbl crnieymannsauum solgensn V.. LUmanbrayseH?

N

o o1

NEKUMSA 18 3BO/THOLIMOHHBIN MPOIMPECC

1 loHATNE 1 KpUTEPUWN NPOTPECCUBHOIO PasBUTHS.
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2 Knaccugukawums asneHuii nporpecca, X XxapakTepucTuka.
3 HeorpaHWYeHHbIN 1 OrpaHnYeHHbI Nporpecc.
4 BMOTEXHNYECKMNIA ((DU3NKO-MEXaHNYECKMiA) Nporpecc.

1 MNoHATME U KPUTEPUN NPOrPECcCUBHOI0 pas3BuTuA. MNMpobrema NporpeccMBHO-
ro passuTva B MPUPOLE M3AaBHa MPUB/EKasa BHUMaHWe uccnefosatesiein. MNoHATUe
3BOJIOLMOHHOrO nporpecca 6eccosHaTeflbHO HALLMO OTPAKEHWE YXKe B PasfinyHbIX, C
aQHTWUYHOW [PEBHOCTM CTPOUBLLMUXCS MEPaPXMYECKMX «JIECTHMULAX» XMBbIX CYyLLecTB. B
Mo3fHelllee BpeMs 3Ta Npobnema 3aTparvBasacb BO MHOrMx paboTax. OfHako Jaxe
CamMo CyLLUeCTBOBaHMWE B NMPUPO/E Mporpecca MOXKeT 0CrapuBaTbCA Ha TOM OCHOBAHUW,
YTO HeT 0OBLEKTUBHBLIX KPUTEPWEB ANS BblAENEeHUSA MPOrPecCuBHLIX U MeHee Mporpec-
CMBHbIX (hopM. Ho ecnmn npoaHanv3nposaTtb AaHHbIe N0 0COGEHHOCTAM pasBUTUA Opra-
HWYECKOW NPUPOAbI Ha 3eM/1e, TO OKXKETCS, YTO B K&XKAOM KPYMNHOM Mepuoe NpoLusiown
UCTOpUM Brocepbl BbIiNM FPYMNbl XXMBOTHbIX, PaCTEHWIA, KOTOPblE MOryT ObITb Ha3Ba-
Hbl «JOMWHaHTHbIMW». B paHHEM nasieo3oe UMW ABAANNCL KMLLEYHOMONOCTHbIE, aHHe-
NNAbl, YNEHUCTOHOIE — TPUI0BUTLI, PAKOCKOPMNUOHbI; B MO34HEM Nasie030e - pacuBeT
MPUMUTUBHBIX NMO3BOHOYHBIX (Pbl6, aM(nbuii); B Me3030e — pacLBeT BbICLUMX HACeKo-
MbIX U PENTUINIA; B KaliHO30€e — pacuBeT MTUL, U MAeKonuTalowmx. AHaIOTMYHbIA pAg
MosiB/IeHNS B NPOLIeCCe 3BOJOLMM BCe 60/ee CoBepLLEHHbIX POPM JaeT U pa3BuTHe oC-
HOBHbIX PaCTUTENbHbIX OPraHM3MoB Ha 3emsie: NanopoTHUKK, rONI0CEMEHHbIe, MOKPbI-
TOCEMeHHble. BmecTe ¢ Tem, B 3BOMOLUN MMEET MECTO BbIMUPaHWE OTAENbHbIX rpymnn,
HeKorfa LUMPOKO PacrpoCTPaHEHHbIX M NPOLBETAIOLMX; TaK Xe, KaK (DaKTOM, AB/IAETCS
OJHOBPEMEHHOe celyac CYLLECTBOBaHWME [PEBHENLMX TPynmn, YCTPOEHHbIX CpaBHU-
Te/IbHO NPOCTO (OAHOK/ETOYHbIE, KALLEYHOMOMOCTHbIE, HEKOTOPbIE YepBu 1 Ap.) U BO3-
HUKLUWX MO3JHEE M YCTPOEHHbIX 3HAYNTENbHO 60Mee COXKHO (HaCeKOMble, penTuanu,
NTULbI, MIEKONUTaKoLWwme). VIMEOTCA MHOTOYMC/IEHHbIE MPUMEpPbI MOAB/EHUSA BCe 60siee
COBEpLLEHHbIX NPUCNOCOGIEHNIA, ONpefenstoLLmX Bce 60/ee 3th(heKTUBHOE BbIMOHEHNE
(yHKLMIA, HanpuMep MepeaskeHUs (nnaeaHus, noneta, 6era), opraHoB YyBCTB (3pe-

HUS, 0BOHSHUSA 1 Ap.), BO3HMKAIOLMX HE Y YSIEHOB OfJHOTO (PUIOFEHETUYECKOrO paaa, a
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Y pa3HbIX BMAO0B B pasHbIX rpynnax. Tak, cambiM COBEPLUEHHbLIM, KaK OTMeuatoT B /in-
TepaType, CnocobomM noneta ¢ Havbonee aPeKTUBHOM 3aTpaToil 3Heprumn ob6nagatoT
CTPEKO3bl, (INIOrEHETUYECKN OYeHb APEBHASA rpynna, a Hanbonee CoBepLUEHHbIM Opra-
HOM 060HSAHMSA 06M1adaloT, BEPOATHO, HEKOTOPbIE HOYHbIE 6abOUKK. Bce 3Tu ABNEHMS,
06beKTMBHO Habntogatowmecs hakTbl 3BOIOLMOHHOIO Nporpecca B Npupoae, A0/MKHbI
HalTN OTpaXkeHVe B TeOpumn nNporpecca.

[Mpy paccCMOTPEHUN UCTOPUM XKMBOI NPUPO/bI BUAHO, UTO ee pa3BuTHe, B 06LLEM,
OCYLLECTBNANOCL OT MEHee CNOXHOro K 60/ee CMOXKHOMY, OT MEHee COBEPLLEHHOIO K
60/1ee COBEPLLEHHOMY, T.e. MPOMCXO0AMNA U NPOUCXOAMT NPOrPeccMBHas 3BOMOLMSA. DTO
XOpOLUO BUAHO NPW aHa/IM3e NaseoHTON0MMYeCKMX AaHHbIX. ECM B OTIOXKEHUAX KaTap-
XENCKOM 3pbl eLlle He 06HAPYXMBAIOT Cef0B XXMU3HW, TO B KXKAYHO M3 MOC/eAyHoLWnX 3p
CTPOEHME OpraHM3MOB CYLLECTBEHHO YCNOXHSAETCA. MyTb pasBUTUA OT MPOCTOro K
C/IOXXHOMY, OT MPUMUTUBHOIO K 60/1ee COBEPLLUEHHOMY 06bI4HO 0603HAYaOT TEPMUHOM
«rporpecc». Ho npu sTOM OCTarOTCA HEpPacKPbITbIMK MOHATUA 60/ee COBEPLUEHHON W
BbICOKOM opraHu3aummn. OnpeeneHne YpOBHA OpraHM3aLum He NpocTo. Xopowo u3-
BECTHO, YTO Yy M/IeKONuUTaroWwmX (6e3 COMHEHUS, BbICLUMX ()OPM Cpean XXMBOTHBIX) MHO-
rme opraHbl M LUeNble CUCTEMbl OPraHoB YCTPOEHbl MEHEE C/IOXKHO, YeM Y APYIMX XKU-
BOTHbIX. Takoe NonoXxeHwe HabnogaeTcs No Apyrum rpynnam opraHnu3Mos. lMporpec-
CMBHbIM VNN PErpeccMBHbIM OyAeT, Hanpumep, npeobpasoBaHue 0ObIYHbLIX MPECMbI-
KatOLLMXCA C YeTbIpbMS KOHEUYHOCTAMN B 3Mei? C OAHOIN CTOPOHbI — 3TO NpPOrpecc, Tak
KaK 3Mey MOTyT 3HauMTeNlbHO ObICTPe ABMraTbCs B ryCTOM TpaBe, HO C APYron CTopo-
Hbl, Y HUX pefyuMpOBa/IMCb KOHEYHOCTU N YBENNYMIOCH KOIMYECTBO OHOMMEHHbIX
3M1IEMEHTOB MO3BOHOYHMKA, YTO MOXHO paccmaTpmBaTth Kak perpecc. B pesynbtate npe-
06pa3oBaHUs NATUMNANION KOHEYHOCTU B KOHEYHOCTb MapHO- U HEMapHOKOMbITHbLIX, 06-
pa3oBa/IMCb KOHEYHOCTK, 60siee NPUCNOCO6/IEHHbIE K ObICTPOMY Gery, HO 3TO ObIn0 CBS-
3aHO C peayKumein yactu KocTeld. Mepexof NPeAKOB YenoBeKa K MEPefBMIKEHUIO Ha
ABYX KOHEYHOCTAX MOXXHO paccMaTpuBaTb KakK NpOrpeccvBHOE U3MEHEHME, HO OHO CO-

MPOBOXAAN0Ch PSAOM PETPECCUBHbLIX M3MEHEHWIA — CYyXXeHMEM (DYHKLMIA HUXKHUX KO-
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HEYHOCTEN N KX Y3KOW creunanmnsaumen, pefykumein xsocta n HebnaronpusaTHbIMA 13-
MEHEHUSMWN KOCTEN Tasa, 3aTPYAHAIOWMMM aKT poLoB, MosB/eHNeM 601e3HeN — reMop-
pOos, BAPMKO3HOro pacLuvpeHus BeH. Mofo6HbIX MpMMepoB MHOro. B nto6om n3 Hux
BCAKOE MPOrpeccrBHOE M3MEHEHME OHMX 4YacTel CBA3AHO B TOW WM WUHOW CTEMNeHW C
PerpeccuUBHbLIMU U3MEHEHUAMU APYTUX.

ANemMeHTbl ANaneKTMYecKoro TofIKoBaHUA Npo6siemMbl Nporpecca B XXMBOW NpUpose
BbICKa3blBa/IMCb (huiocoamm. Hayano ecTeCTBEHHO-HayUHOMY MOAXOAY K U3YYEHWUIO
aToro AeneHus nonoxun Y. OapsuH. Npexkae BCEro OH nokasas, Yto OAHUM U3 (haKTo-
POB NPOrPecCMBHOIO Pa3BUTUA ABNSETCA ECTECTBEHHbI 0TOOP, TakK KaK OKOHYaTe/bHbIiA
pe3ynbTaT ero BblpaXaeTcA B COBepLUEHCTBOBaHWW OPraHM3mMoB OTHOCUTE/IbHO OKpY-
Xarowmx nx ycnosuidi. Y. JapBuH Npefioxun Kputepun (MpusHakun) nporpecca, rnas-
HbIMW M3 KOTOPbLIX OMpeaensi KOHKYPEHTHYH CMOCOBHOCTL M creuuannsauuio opra-
HOB. KpynHenwum BKMaLOM B MaTepuaMCTUYECKOe peLleHne npobnemsl nporpecca
asunca Tpyn A.H. CesepuoBa «[ naBHble HanpasneHWs 3BOJIKOLMOHHOIO npouecca»
(1967). Mo A.H. CeBepuoBy As1d 6100rMYecKoro nporpecca xapakTepHbl cneaytoLme
4epTbl, MPU3HaKK: 1) CTONKOE YBENNYEHNE YNCIIEHHOCTU MPOrPeccupyoLLei rpynbl no
CpaBHEHWIO C MpeaKamu, 2) paclUMpeHmne apeasia MOTOMKOB MO CPaBHEHMWIO C MpefKaMu
(nporpeccupytolliee pacceneHuve), 3) pacnageHve Ha MoAYMHEHHbIe CUCTeMaTUYecKue
eVHMLbl N0 Mepe TOro, Kak opraHusMbl NonagaroT B HOBbIE YCNOBUA CYLLECTBOBAHUA
(yBenun4yeHme TaKCOHOMMYECKOr0 pasHO0bpasns).

2 Knaccngmkauus siBfieHMn nporpecca, Ux xapakrepuctuka. A.H. Ceepuos,
Kak Obl/10 Y>Ke OTMeYeHO B npefplayLieit Teme, Bblaensn 6Monormiyeckunii nporpecc, oc-
HOBY KOTOPOro COCTaBsieT YeTbipe Tuna Mopghopr3noormyecknux npeobpasoBaHuii.
3T npeobpa3oBaHMs ABMAIOTCA TakKXe MyTAMU, Cnocobamn ero  [OCTUKEHUS
(A.C. Cesepuros, 1987, 2005). MNpeactaBnseTca HEOOXOANUMbIM AaTb UX XapaKTEPUCTU-
Ky. Apomopgo3bl (MOPGhodr3nonornyecknin Nporpecc) ConpoBOXAAKTCA 1y60KMMU
(OYHKUNOHAIbHBIMA U CTPYKTYPHbIMW CABUramn, B pesy/nibTaTe KOTOPbIX BO3HUKaOT

HOBble, 60Mee LUMPOKKME U 60Mee COBEPLLIEHHbIE MPUCMOCOBNEHNSI K OCHOBHBLIM YC/OBY-
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AM cpefbl. ApOMOpP(03bl Aat0T OpraHM3mMam BO3MOXXHOCTb PacLUMPUTb UCMO/b30BaHWe
BHELLHei cpefpl, BbINTK 3a Npeaenbl TOWM cpefbl, B KOTOPOW XWn Npeakn 1 3axXBaTUTb
HOBble, 4aCTO BeCbMa OT/INYHble 06n1acTh 0bUTaHUA. ApoMOopdO3bl NPeacTaBIAT CO-
6ol npoLecchl 3BOMOLMN, 0CBOOOXKAAKOLME OpraHnU3Mbl OT C/IMLLKOM TECHbIX OrpaHu-
YEHWNIA B CBA3SX CO CPefon 1 Kak Obl NOAHMMAIOLLME UX HAL MHOTMMMW YaCTHLIMW YC/O-
BuAMKU. OpraHn3mbl CTaHOBATCA 60/1ee aKTUBHbIMW, BCE G0/ee 0BMafeBatOT XN3HEHHbI-
MW CpefCcTBaMy OKpYXKatoLlein cpefbl. Bo Bcex cnydyasx peluatollee 3HayeHUe MMeeT
YPOBEHb AMD{PEepPEHLMPOBKN 1 B OCOBEHHOCTI CTporasd rapMOHUYHOCTb OpraHu3auuu,
T.6. MOMIHasA COrfacoBaHHOCTb YacCTeil B MX XXM3HEHHbIX OTMpaBfeHusx. MNoaTomy npu
BCEX KPYMHbIX apoMopo3axX ACHO BblpaxkaeTcs npeobpasoBaHMe BCE opraHv3auuu.
ApKniA apoMopdo3 NEXUT, HanpuMep, B OCHOBE BO3HWKHOBEHUSI MIEKOMUTAMOLLMX.
O6WwuiA NoabeM UX XKMU3HEAEATENbHOCTN CONPOBOXAANCA NPUOBPETEHNEM MOCTOSAHHOM
M BbICOKOI TemrepaTypon Tena (pa3BUTUEM TEMNSIOKPOBHOCTU), YTO CBA3AHO C BO3HUK-
HOBEHMEM BOJIOCAHOIO MOKPOBA, MPOrPeCcCUMBHbLIM Pa3BUTUEM NIErKMX N KPOBEHOCHOW
cuctembl. NocnegHee cBA3aHO C 06pa30BaHMEM Y MIEKOMMUTAIOLWMX YETbIPEXKAMEPHOr0
cepAua 1 NoMHOro pasfjeneHns apTepuasibHON 1 BEHO3HON KPoBW. CU/IbHO pa3BUICh
KOHEYHOCTU N X MYCKynaTypa, YTO MO3BO/INIO0 MIEKOMUTAIOLWMM NepenTn K 6onee
ObICTPbIM (hOpMaM [ABVDKEHWA. 3HAUYUTENIbHO YCOBEPLLUEHCTBOBA/INCb OpraHbl YyBCTB
(060OHAHMA 1 cnyxa) U FOIOBHOM MO3r, UTO OCOGEHHO XapaKTepPHO AN19  MIeKonuTato-
LLMX, Y KOTOPbIX BMNepBble MonyyaeT 60/1bLU0e pa3BUTME KOpa FofIOBHOMO Mo3ra Kak op-
raH, BefatoLWMin BbICLUMMM (hopMamy HEPBHOW AesTenbHOCTW. [ocnegHsas, onpeaenss
(hopMbl NoBefeHNsA, obecrneynna MIEKOMUTAIOLWMM FOCMOACTBYHOLLEE MOMOXKEHNE HA
cyLUue 1 N03BOMMIA UM LUMPOKO MO Heil paccennTbest. MpoABMKEHNIO B XONOHbIE CTpa-
Hbl CMOCOGCTBOBA/IO TaK)Ke BHYTPeHHee OM/040TBOPEHNE, BHYTPUYTPOOHOE pa3BUTKE,
npuobpeTeHre >KMBOPOXAeHMA. Bbicokasd opraHusauma MAeKonuTarowmux no3sonuna
MM BepHYTCS B BOAY (KMTOOOPa3HbIE), a TaKXKe MEPernTn K NepeaBudXeHn0 B BO3AYXe
(pyKoKpbIfble).  Kak BMAHO, B OCHOBE apOMOP(O30B /IEXUT 0ObIYHO OAHO Kakoe-

HUGYAb NPUOGpPeTEHMe, KOTOPOE MPU [aHHbIX YCMOBUSX Cpedbl cpasy MpUBOAMT K
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KPYMHbIM MpPerMyLLecTBamM s OPraHn3Ma, YBeNMYMBaeT ero YMCNeHHOCTb U ero us-
MEHUYMBOCTb 1 TEM CaMbIM 3HaUMTENIbHO YCKOPSIET TeMN ero AanbHeliLeii agontoumn. B
3TUX 6NAronpusTHLIX YCNOBKSIX UAET 3aTeM NOSHas NepecTpoiika Bceit opraHmsauun. B
OCHOBe apoMOopP(030B, NPMBEALLMX K 06pa30BaHNI0 MIEKOMMTAIOLLMX, NEXUT TaKoe Ka-
3a/10Ccb Obl HE3HauMTENbHOE MPUOOPETEHNE KaK BOOCSHOW MOKPOB. Bce ocTanbHoe
CBS13aHO C BbITEKAOLLMM OTCHOa YMEHbLUEHEM MOTEPU Tena U MOBbILLEHNEM WHTEH-
CMBHOCTM 06MeHa. VIMEHHO 3TO Aano BO3MOXHOCTb MepeiiTu K 60/blueli akTUBHOCTY B
ABWKEHUSX B NpecnefioBaHMN A06bIuK, a, CNefoBaTeNbHO, U K 60/ee BbICOKUM (hopMam
HEePBHON AesaTenbHOCTM. Mo3aHeliLuee NPUOGPETEHNE XXMBOPOXKAEHMS MOTI0 BbITh TaK-
K€ MONHOCTbIO MCMONb30BAHO NMLLIb MPU YCNOBUM MOCTOSAHHOW TemnepaTypbl Tena, u
3TO K& MO3BOMWM0 MNEKOMUTAOLLMM peasn3oBaTb BO3MOXHOCTb 3aCeNeHNst XONOAHbIX
CTpaH. VImeeTcs MHOro Apyrux NpMMepoB apomMopdo30B: NOSBNEHNE 3yKapuoT, Nono-
BOr0 NpoLiecca, MHOTOKNEeTOYHOCT, AABYCTOPOHHEM CUMMETPUM Tena Yy XMBOTHbIX, (ho-
TOCMHTE3a; Pa3BUTHE CTe6Ns, KOPHS, OPMMPOBaHUE NNCTA Y PACTEHWIA; BbIXOA Ha CyLly
PACTEHWIN N XMBOTHbIX; MOSIBNEHME Yepena, YeNtoCTHOrO annapata ¥ NapHbIX MaaBHM-
KOB Y pbl6; NATMMNANON KOHEYHOCTU, Pa3BUTME NETKMX, pasfeneHne npeacepams Ha Ase
Kamepbl 1 NosiIBNeHMe fBYX KPYroB KPOBOOOpPALLEHNS Y 3eMHOBOAHbIX; NPOrpeccMBHOE
PasBUTUE LIEHTPA/IbHOWN HEPBHOM CMCTEMbI U OPraHOB YYBCTB Y Pa3HbIX XKUBOTHbIX.
MaonoaganTaumu — 3TO BCE C/yyau afanTWMBHbIX NPeobpa3oBaHWii B npeaenax
OfIHOrO YPOBHS OpraHm3auuu. Tak, MMetoTCS NpeobpasoBaHNs KOHEYHOCTEN Yy MIeKo-
MUTAIOLLMX, HACEKOMbIX, B CBSI3U C MPWUCTOCOGNEHNEM AN XOXAEHMS, Gera, KonaHms,
npbiraHus, niaesaHus 1 T.4. C NOMOLLbIO MavMoaganTauuii hopMMpyOTCS NMOKPOBUTENb-
CTBEHHas OKpacka, crieynduueckime NprucrnocobieHns K onbINeHWo, NepeHocy NnogoB U
CEMSH, K BereTaTvBHOMY Pa3MHOXEHWIO Y pacTeHWiA. MprumepamMm LEHOreHE30B SBNSAKOT-
Csl pa3NIMYHOro BMAa SLEBbIE 06010UKM, SUYHbIA XENTOK, 0becneynBatoLLmMiA NMTaHMe
3apofibllleli N NNYMHOK, aMHWUOH PEeNnTUANIA, NTUL, U MIEKONUTAIOLMX, 3aLLMLLIAOLLNIA
3apOo/ibILLK OT TOMYKOB U YAAPOB: HapYXXHble IMOPUOHA/IbHbIE XXabpbl Y TMUNHOK aMgu-

ouii n Ap. bruonorunyeckoe 3HayeHWe LEHOTreHe30B OYeHb BE/IMKO, OHU [al0T BO3MOXK-
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HOCTb 3apOofblLlam 1 MOMOALIM IMYMHKAM NMepeHoCUTL 6e3 0c060ro ypoHa camblii onac-
HbIA Nepuoj UX NHAMBUAYAIbHOIO CYLLECTBOBAHMSA, @ UMEHHO Mepunoa, Korga mMonogble
YXVBOTHbIE eLLle 04eHb Masibl U 6ECMTOMOLLHBbI.

O6Lwan gereHepauysi, M Mophodr3noIorMyecknin perpecc Habn4aeTcs y MHO-
rMX NapasmMTUYECKUX XXMBOTHbBIX, Y KOTOPbIX peAyuMpyroTCsa OpraHbl ABUMXKEHUA, NULLE-
BapeHus, HepBHasa cuctema. Takme perpeccrBHble M3MEHEHWNA 0ObIYHO KOMIMEHCUPYIOT-
CS PALOM HOBbIX NPOrPecCUMBHbIX MPeobpa3oBaHNii. B 4aCTHOCTW, Y MHOIMX NapasvuToB
MPOrpeccuBHO PasBMBAIOTCA OpraHbl NMPUKPENJIEHUS, N00Bas CUCTEMA, YTO obecrneyu-
BaeT OMO/OrMYeckmini nporpecc Buga. MNMpumepom AereHepauumn ABASETCA peayKuus
XOpAbl, KPOBEHOCHON M HEPBHOW CUCTEM Y acLMANIA, B CBA3M C NEPEXOAOM K Cuasvemy
06pa3y >XU3HW. YNpOLeHe opraHun3aumm — peaykums NUCTbeB, KOPHEBOW CUCTEMBbI,
3aMeHa ee NPMCOCKaMmn UMeeT MECTO Y paCTEHMI NpuY Nepexofe 1x K napasutusmy.

TakoBbl npegcTtasneHns A.H. CesepuoBa 0 61Monornyeckom nporpecce. B 1o xe
BPEMS, HEKOTOpble ero MosoXKeHUs OblIv MnpeamMeToM KpUTUKW. o MHeHuo W.U.
LLImanbrayseHa, TepMUH «uavoagantaumsa» ABIfeTCA HeydauyHbIM. STOT TEPMUH, Npej-
NnoxeHHbln A.H.CeBepLoBbIM, 6yKBa/lbHO 03Ha4aeT BUAOBOE, TO eCTb Hac/NeACTBEHHOE,
npucnoco6sieHne opraHM3mMoB, NO3ITOMY 3TOT TEPMUH MOr ObITb MPUMEHEH KO BCEM
Apyrum cnocobam buonorunyeckoro nporpecca. LmansrayseH W.W. npegnoxun 3ame-
HWUTb ero TEPMUHOM «aNloOMOPO3», KOTOPbIA CTann UCMOMb30BaTb BeCbMa LUMPOKO.
A.H. CeBepL0Ba KpUTUKOBa/IN TaKXKE 3a BBEAEHWE UM MOHATUA O BUONOTNMYECKOM MPO-
rpecce n mMophodu3noIorMyeckom nNporpecce, cUMTas, YTo HET OCHOBaHUI N1 pasfe-
NeHNa nNporpecca Ha ABa yKa3aHHbIX TUNa.

Mocne Tpyaos A.H. CeBepLoBa 3aKOHOMEPHOCTM NPOrPecCUBHON 3BOMOLMN U3Y-
Yyanu mHorue nccnepgosatenv — U.W. LLmansrayseH, b.C. MatBees, A.A. lNapamo-
HoB, J[K. Xakcnn, B. PeHw un gp. B pa6oTtax U.W. LLimanbrayseHa (1982) otmevasnocb
MOJIOXKEHME O TOM, YTO GMOMIOTMYECKMIA NPOrPecC B ONpeLeIeHHOM NyiaHe npescTaBs-
eTCA CUHOHNUMOM TaKMX BbIPXKEHWI, KaK «MPOrpeccrBHas 3BOIOLMSA» WU «3BONOLN-

OHHbIR nporpecc» (A.C. Cesepuos, 1990). bB. PeHw (kak 1 >X.B. Jlamapk), cuntan,
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YTO 3BOJIOLMA MOXET MUATM M MO TOPU30HTaIN U MO BEpTUKaNN. AZanTUBHYIO paguva-
Um0 (BO3HWKHOBEHME pa3HO06pasns Ha JaHHOM YpPOBHE OpraHu3alumm) OH Has3Bas Kna-
[OreHe30M, a BbIXO[, Ha HOBbIA YpOBEHb afanTUBHON paguauum — aHareHesom. K.
Xakcnu gnsa 0603HayYeHUss YPOBHEN OpraHusauum BepPHY/CA K laMapKOBKOMY TepMUHY
«rpagpbl» (CTYneHn), OH TaKXe paccMaTpuBa TPETbE Harpas/ieHWe 3BOMOLMN — CTacK-
reHes, iBfIeHNe 3BOJIIOLMOHHON CTabuinsauum, To ecTb, COXPaHeHNE HEU3MEHAIOLLIMXCSA
BETBEMN.

3 HeorpaHnyeHHbIn 1 orpaHnyeHHbIN nporpecc. Cpean OCHOBHbLIX (hopM Mpo-
TPECCMBHOINO PasBUTUA B HACTOsALLEe Bpems Hapsagy C 6MONOrMYecKMM BblLeNAoT Or-
paHWYeHHbIV U HeorpaHWYeHHbIA NPOrpecc, TeOpUo KOToporo co3gan k. Xakcnu. Co-
rNacHo JaHHOW Teopun, 3BONIKOLMA — MPOrPECCUBHbINA NPOLECC, HO MPOrpecc 3ToT B OC-
HOBHOM OrpaHMYeHHbIW, FPYNnoBoi. Mepexoas oT rpafbl K rpage, Kaxgas rpynna op-
raHnM3mMoB (TakCOH) pa3BMBAETCA MPOrpeccMBHO, HO, B KOHLE KOHLOB, MPUXOAUT K CTa-
CUreHe3y UAN BbIMUpPaHUIO. JINLWb OLHO Hampas/ieHWe 3BOOLUKN, KOTOPOE MPUBENO K
BO3HWKHOBEHUIO YesiloBeKa, MpefcTaBnseT cO60iM NyTb HeOrpaHWYeHHOro nporpecca,
MOCKO/IbKY 00YCNOB/MBAET HOBbLIV YPOBEHb 3BONIOLMM — COLUMabHbIA. Kak 0TMeYeHo y
A.B. A6nokosa n A.I'. KOcyhosa (1989), HeorpaHMYeHHbI NPOrpecc ABAseTca Hanbo-
nee o6LLen opmoi nporpecca, MarucTpasbHbIM NyTeM pPa3BUTUSA XU3HW. Ero cogep-
YaHWe COCTaB/AET 0OBEKTMBHO OCYLLECTB/IEHHOE B YCNOBUAX 3eM/M pasBUTHE OT MpPo-
CTEMLUMX XMBbIX CYLLECTB A0 Ye/oBe4eckoro obulectsa. MNaBHeMLWMMM U3 KPUTEPUEB
HeorpaHNMYeHHOro Nporpecca ABAAKTCS YBEIMUYeHNe OTHOCUTE/IbHON He3aBUCUMOCTH OT
MPEeXHUX YCNOBMIA CYLLECTBOAHMS, MPUOBPETEHME TPYMMNoM HOBbLIX MEPCMNEKTUBHbLIX
0COGeHHOCTEN Tuna apomMopo30B, GoMee BbICOKAA CTEMeHb OBNALEHUS OKPYXatoLMM
MUpoM. pu orpaHMyeHHOM (TPYnNnNoBOM) MPOrpecce Ta AW MHasa rpynna opraHn3MoB
[OCTUraeT onpeaeneHHOro YpOBHSA COBepLUEHCTBA. [a/fbHellnii ee Nporpecc He Ha-
6nofaeTcs, U rpynna, B KOHLE KOHLOB, MEPeXoanT K 3BOIOLMOHHOW HEU3MEHHOCTH

(bOpM NN BbiMUpaeT. KpuTepruem TaKoro nporpecca ABMSETCA COBEPLLEHCTBOBaHME
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MOP(OM3M0NIOTMYECKOM OpraHM3aunmn BCeidl rpynmnbl NPy COXpaHeHWW 06LLero nnaHa
CTPOEHWS.

4 BUNOTEXHUYECKUI ((PMU3NKO-TEXHUYECKWNIA) Mporpecc. bMoTexXHUYecKnin npo-
rPecc BbIpaXXaeTcs B BO3HWKHOBEHMM TEXHMYECKOrO COBepLUeHCTBa npupogbl. B npo-
Llecce 3BOMOLUMM HabntoaaeTcs anddepeHumanms, LeHTpaamsaumsa opraHoB U QPyHKL N,
4YTO NPUBOAMT K 6onee 3(PMEKTUBHOMY BbINMOHEHUIO NOOOM U3 CaMbIX CreLmaibHbIX
(DYHKLMIA; MPOMCXOANT Kak Obl «yBeNMYeHue, YCUNeHe, YCKOPEeHMe» BbINMOHEHNA BCEX
YKM3HEHHbIX OTMpaBneHuid. Mpu 3TOM Hepeako ObIBaeT, YTO opraH Kakoro-nnbo 6onee
[peBHero Buaa (yHKLMOHAIbHO (C TEXHWUYECKOW TOUKW 3peHus) OKasbIBaeTCA COBep-
LLIeHHee, YeM COOTBETCTBYIOLLMIA OpraH y NpeacTaBuTeNns MOM0A0IN rpynnbl. Tak, opraH
060HAHUA Y psAja YNeHUCTOHOTUX PYHKLUMOHUPYET BO MHOIO pa3 aP{eKTMBHEE aHao-
FMYHbIX OPraHOB Y NO3BOHOYHbLIX. OCHOBHOW KpUTEpUin GMOTEXHMYECKOro nporpecca —
SHepreTMyecKre MnokasaTe/nn opraHu3Ma, «KOo3MMUUMEHT MOME3HOro AeNCTBUA» Opra-
HOB 1 cucTem (B. ®paHL). Hanpumep, npy BbIX04e NO3BOHOYHbIX Ha CyLUY 06LLMIA NnaH
CTPOEHMSA rnasa CoXpaHaeTCs, HO YCUINBAETCA ero paspeLuaroLas crnoco6HoCTb.

OTpenbHble (hopMbl 3BONKOLMOHHOIO Mporpecca BbICTYMAKT He W30/MPOBaHHO, a
HaXOAATCA B C/IOXHOM B3aMMOAEWCTBUN. Pa3BuTMe N0 MarucTpasbHOW SIMHUA 3BONHO-
LMK LLINO He MNaBHO, a CO MHOTMMMW OTK/IOHEHUAMU. 3MeHeHMst B Hanpas/ieHumn NnoBbl-
LLIeHWs1 OpraHu3aLumn He OrpaHMYMBaloTCA MpPeobpasoBaHUAMU OTAeNbHbIX OPraHoB, a
KacaloTca opraHusma B UenoM. OHW BefyT K KOPeHHOMY M3MEHeHU0 06pasa >KU3HW,
9BO/MOLUMOHHbIX MOTEHUMA UX HocuTeneild. lMporpeccrBHble MOPGOGU3NONOTrNYeCKme
M3MeHeHUs (Tuna apoMopgi030B) ABNAOTCA 3BOMOLMOHHO (yHAAMEHTaIbHBIMU, CTOW-
KnMun. Ha oCHOBe JOCTUIHYTOM OpraHm3aumy et aKonormyeckas akcnaHcus (6uono-
rMYeCcKnin NPOrpecc aporeHHoO BETBK). IBOJIOLMOHHBLIE M3MEHEHUS KakK npeobpa3oBsa-
HVe AAepHOro annapara KneTtok (nyteMm gnddepeHumnpoBKIn), UHTEHCUPUKALNA NPpoLLec-
COB 0OMeHa BELLEeCTB, CBA3aHHAsA C COBEPLUEHCTBOBAHWEM (DepMEHTATUBHBLIX BHYTPU-

KNETOYHbIX CUCTEM, BOSHMKHOBEHWE MOJIOBOrO rpouecca N MHOIMoOKMETOYHOCTN OKa3bl-
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Ba/ICb OJHOBPEMEHHO CBS3aHHbIMK C MOPKO(N3N0NOTUUECKUMM, BUOTEXHUYECKUMIA 1
ApYyrmmn hopMamm NporpeccUBHONO Pa3BUTHS.
B o6lem, Bce hasbl 3BOMOLMOHHOIO NpoLiecca He 060C06/eHbI APYr OT Aapyra, a
B3aMMOCBSI3aHbI NMepexoAamu.
Takum 06pa3oM, XOTs COBPEMEHHaAs HayKa He B COCTOSIHUM [aTb 06LLee onpeaesne-
HUE MOHATUS «NPOrpecc» B GMOMOrMK, CYTh 3TOFO MPOLLECCA XOPOLLO BbIpaXKeHa B €ro
NaTMHCKOM Ha3BaHWUU — «progressis», UTo 03HaYaeT [BVKeHMe Briepes. Mporpecc, SBns-
ICb HanpaBfIEHNEM 3BOMIOLMM, NMPMBOANT K NPOLLBETAHUIO BUAA, YBENIMUYEHUIO €r0 UIC-

JIEHHOCTU, paCLUNPEHNIO apeala.

Bonpocbl Ansi 3aKpensieHns matepuana.

[MoHATME Nporpecca 1 ero KpUTepum.

Knaccugmkaumsa ssreHnin nporpecca.

UTo Takoe HeorpaHWYeHHbIN nporpecc?

["pynnoBoii (OrpaHUYeHHbIn) NPOrpecc — Aatb ONpefesieHne, NPUBECTU NpUMe-
pbl.

YTo Takoe 6MoTEXHUYECKMIA nporpecc? MNpuBecTy NpuMepsl.

B yem 3ak/toyaeTcq B3aMMOAENCTBUE pa3HbIX HanpasieHWin nporpecca’?

bR

S o

NEKUNA 19 NMPABUNA 3BOTFOLUNIN dUNNTOTEHETUYECKUX TPYTIT

1 HeobpatmmocTs 3asosntoumn (Y. dapsuH, /1. Aonno, 1893).

2 Mporpeccupytowwan crneymannsauymns (L. enepe, 1876).

3 lMponcxoxaeHne OT Hecneumann3npoBaHHbIX Npeakos (3. Kon, 1896).

4 CwmeHa (ha3 agantaymoreHesa (.. LUmanbrayseH, 1939), gpyrvue npasuna.

1 HeobpatnmocTb agositouun (Y. AapsuH, J1. donno, 1893) . 3BONOLMOHHbINA
MPOLLECC OCYLLECTB/AETCA Ha OCHOBe [eMCTBUS OMpeAeneHHbIX Npasus, 3aKOHOMePHO-
cTeli. MNpexae BCero cregyeT OTMETUTb, YTO 3BOMOUMA NpeAcTaBnseT cobo Heobpa-
TUMbIA Npouecc. 3aKOH HeobpaTUMOCTV 3BOMOUMM Obin chopmynmposaH Y. [dapsu-
HbIM, HO 60/1ee LUMPOKYHO U3BECTHOCTL OH MOSYYNsI Mocse paboT 6e/brmincKoro naneo-
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HTonora J1. Aonno (1893). B cOOTBETCTBUN C 3TUM 3aKOHOM, €C/I1 OpraH NoJBeprcs pe-
AYKUUW 1 UCYe3, TO BHOBb OH He MOXET NOosiBUTLCHA. 3aKOH HeobpaTMOCTI 3BOMHOL MM
XOpPOLUO NOATBEPXKAAETCH COBPEMEHHbLIMM [AaHHLIMU. MOCTOSAHHO OCYLLECTBAAKOLLMIACA
B MpUpoae MyTaUVOHHbIA MPOLECC MMEET HeHarpaB/eHHbIN, CyYailHblil XapaKTep, OH
Hen36eXXHO M3MeHSeT reHO(MOHA NOoMynALnN, NOBTOPEHNe KOTOPOr0 HEBO3MOXHO Aarke
Mpn NOMHOM BOCCTaHOBNEHWUW MPEXHUX YCnoBuil. MpeactaBneHns 0 HeobpPaTUMOCTU
3BOMMOUMN YBEeXAAKT, YTO MCTOPMYECKU C/IOXKMBLUMECS CTPYKTYpbl OpraHvu3moB (3a-
KpeneHHble HacNeACTBEHHO), MMEKOT OrPOMHOE 3HauYeHWe A1 Ja/ibHENLLIEN 3BOMIOLMN.
OpraHu3mMbl, BO3BpalLlatoLLMeca B NPeXHIO cpedy, pearvpyroT Ha Hee COBepLUEHHO
MHave, Yem npefkn. Hanpumep, amgpuobumn Bo B3POC/IOM COCTOAHUM MEPELLIA Ha Neroy-
HOe [blXaHune, yTpaTuB XabepHoe AblxaHue CBOMX MpeaKoB. HekoTopble ammbumn Bep-
HY/IMCb K NMOCTOSIHHOW >XWU3HW B BOJE W BHOBb NMpuobpenun xabepHoe [bIXaHWne, HO 3TK
»Kabpbl 06pa3oBaICb HA OCHOBE HapPY>XHbIX NIMYMHOYHBIX XXabp, a He OblN BO3BPATOM
K BHYTPEHHUM >kabpam pbl6. HazeMHble M0O3BOHOYHbIE MPOU3OLLN OT PbIO U X NATU-
nanas KOHeYHOCTb eCTb pe3y/ibTaT NpeobpasoBaHMsA MapHOro njaBHMKa pblb. HazeMHble
MO3BOHOYHbIEe HEOAHOKPATHO BO3BpaLLaINCh K XXM3HWN B BOAE, N NATMNANAA KOHEYHOCTb
npu 3aToM npeobpasoBbiBaniacb. OAHAKO NacT, COXpaHAA OCHOBHble MPU3HaKM NATUMNa-
NOW KOHEYHOCTK, He BO3BPATWU/ICSA MOSTHOCTLIO K MCXOAHOMY CTPOEHWMIO M/1aBHMKA Pbl6
(.M. WmanbrayseH, 1969). ®akT HeoO6PaTMMOCTK 3BOJIOLMOHHOIO NpoLecca AoKasbl-
BaeT 3HayeHWe BHYTPEHHUX (HAKTOPOB (MCTOPMYECKN CNOXXUBLUENACH TEHETUYECKOM
npupoabl opraHn3moB). C Apyroi CTOPOHbI, MOCTOSIHHbIE 3aMeHbl UCYe3atoLWmMX CTPYK-
TYP HOBbIMW, MHOTAA B KaKOW - TO CTENEHW CXOAHbIMM C CYLLECTBOBaBLUMMU paHee, Npwu
BOCCTaHOB/EHUM NPEXHNX YCNOBUI CPefbl, AOKa3bIBAKOT 3HAYEHNE 3TUX YC/OBUIA, Kak
(pakTOpa, OMNpesenstoLLero HanpasneHne 3BOJIOLMOHHOIO NpoLecca.

CnefyeT nMeTb B BUAY, YTO NpaBW/IbHOE MOHMMaHWE HeOOPATUMOCTM 3BOHOLMUN
CTaBMT 3TOMY 3aKOHY BMOJIHE OMpeAefieHHble rpaHuLbl. Ero HefgonycTtumo pacLumpaTb
3a npegenbl NPUMEHNUMOCTN. TaK, BTOPUYHBIA NepPexos HEKOTOPbIX Ha3eMHbIX MO3BO-

HOYHbIX B BOAHYK Cpeay, Harnpumep, NactoHOrnx, npmuBoannca B Ka4eCcTBe npumepa
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06paTMmMoCTu 3BOMIOUMK. HO 3TOT Mepexos COnpoBOXAA/CA UL KOHBEPTEHTHbLIM 13-
MEHeHEeM KOHEYHOCTEN, a He NMPUHLMNUaNbHON NX NepecTPOiMKor No BO3BPaTHOMY My-
TN K pbl6am. BHYTpeHHee CTPOeHMe NacT y THOMIEHA WU MOPXKa COXPaHAET OCHOBHbIE
MPU3HaKM NATUNAN0M KOHEYHOCTU, XapakTepHble 418 MieKonuTaowmx. BmecTe ¢ Tem,
MOXET UMEeTb MeCTO 6/IM3KMIA K NPEXHEMY COCTOSHUIO BO3BPAT B Pa3BUTUM HEKOTOPbIX
opraHoB ¥ npu3HakoB. A.H. CeBepLoB NpuBoAMA Cyvan BOCCTAHOB/IEHUA pelyLnpo-
BaHHbIX rNa3 y MeLepHbIX XXMBOTHbIX, a TaKXe NPUMepbl 3aMeLLeHNA KOCTHOIO CKeneta
XPALLEBLIM Y HEKOTOPbLIX FyO0KOBOAHbIX pblb. B faHHLIX ciy4vasx HabnoaaeTcs Nunilb
o6LLas 0bpaTMMOCTb, B JeTaNAX XKe UMEKTCA pasnyumnsa. HABMeHNs ataBu3mMoB U HeoTe-
HUM HeNb3a paccmartpmsaTb Kak CBUAETE/NIbCTBA 06paTMMOCTM 3BOMOUMK. ECcnmn Kakas-
TO rpynna opraH1W3moB B MpoLLecce 3BO/OLNM BHOBb «BO3BpaLLaeTca» B afanTUBHYHO
30HY CYLLEeCTBOBaHUSA ee NpPefKoB, TO MPUCNOCO6/EHNE K 3TOM 30He Y «BEePHYBLLENCA»
rpynnbl 6yfeT Hen3bexHO MHbIM. Tak, eciv B 3BOMOLUN Ha3eMHbIX MO3BOHOUYHBLIXX Ha
KakoM-TO 3Tane OT NPUMUTUBHbIX aMPUOUIA BOSHUKAN PENTUANK, TO PENTUIUN, KaK
Obl HM WA Aasnblie 3BOMOLUMA, HE MOTYT BHOBb AaTb Ha4ano aMpuounsm.

[MpaBni0 HeO6PATUMOCTW 3BOJIKOL MU B HACTOALLEE BPeMS NOYYU/I0 BaXKHOE YTOu-
HeHVe. Ycnexu reHeTMKU No3BONAKT CAeNaTb BbIBOL O BO3MOXXHOCTW MOBTOPHOIO
BO3HWKHOBEHUSA NMPU3HAKOB Ha OCHOBE 06paTHbIX MyTaumin. Ho npusHaHue obpaTtumo-
CTV OTAE/bHbIX NMPU3HAKOB B (JU/IOreHE3e He 03Ha4aeT npu3HaHMsa 06paTMMOCTU 3BO-
NIOLMOHHOro npotecca B Lenom. CTaTUCTUYECKM BEPOSATHO MOBTOPHOE BOHWKHOBEHME
MyTaLuid, HO CTAaTUCTUYECKN HEBEPOSTHO MOBTOPHOE BO3HWMKHOBEHWE TEHHbIX KOMJI-
NeKcoB 1 uenbix peHotrnos (H.H. BopoHuos, 1984 ).

B o6uwiemM, NONHON MOBTOPSEMOCTU MPOLLU/bLIX COOLITUMA 3BOMOLMN HUKOTAA He
MPOMCXOAnT. 3aKOH HeobpaTMMOCTU 3BOMIOLUMM OTPaXKaeT 3TO MONOXeHMe. XapakTep-
HOW YepTOI 3BOJIKOLMOHHOIO NpoLiecca AB/AETCA He NOBTOPEHWE CTaporo, a obpasosa-
H/e HOBOro Ka4yecTBa.

2 Mporpeccnpytowas cneuyyanmsauyma (L. Oenepe, 1876). CornacHo gaHHO-

My MpaBuUny, rpynna, BCTYNMBLLAS Ha NyTb CReuManu3auumn, B afbHenLem passutm
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OyfeT natv no nyTun Bce 6onee rny6okou cneymanusaummn. Hanprmep, B npouecce 380-
NOLUMKN OfHA W3 FPYNN NO3BOHOYHLIX, BETBb PENTUAWIA, NpUobpena aganTaumm K none-
Ty, 3TO Harnpae/fieHWe Ha MocneAytoLleM 3Tane 3BOJIHOLUN COXPAHAETCA U YCUIMBAETCA,
MOCKO/IbKY OpraHvu3M OnpefeneHHOro CTPOEHNS He MOXET XWUTb B 11060 cpefe, B Bbl-
bope afanTUBHOM 30HbI UIN ee YacTu rpynna orpaHnyeHa 0CO6eHHOCTAMUN CTPOEHMS.

3 MNMpoucxoxkaeHne OT HecneumnannanpoBaHHbIX npeakos (3. Ko, 1896). Mpa-
BW/IO MPOUCXOXAEHUA OT HeCrneunann3MpoBaHHbIX MPeAKOB 3aK/HYaeTca B TOM, UTO
06bIYHO HOBbIE KPYMHbIE Tpynnbl 6epyT Hayano He OT Creuuan3vpoBaHHbIX NPeacTa-
BUTE/IEN NPeAKOBOW IPymMbl, @ OT CPABHUTENbHO Hecneunain3npoBaHHbIX. Tak, MIeKo-
NUTaloLLME NPOU3OLLIM He OT KPYMHbIX CreumanvM3vpoBaHHbIX AMHO3aBPOB, a OT rpyrn-
Mbl CPaBHUTE/NILHO MENIKUX HeCneLmanu3vpoBaHHbIX PeNTUINIA.

4 CmeHa (pa3 agantauyunoreHesa (M./. LUmanbrayseH, 1939), apyrve npasuna.
JBoNOUMSA NPeACTaBNAET HeMpPepbIBHbLINA NPOLLECC BO3HUKHOBEHUSA 1 Pa3BUTUSA HOBbIX U
HOBbIX afanTauunin — agantauunoreHes. O4HM U3 BHOBb BO3HMKAKOLLMX afanTauuii oKa-
3bIBAlOTCS OYEHb YACTHLIMU, U UX 3HAYEeHWE He BbIXOAMT 3a MNpefesibl Y3KUX YCI0BUIA.
[pyrue gaoT BO3MOXXHOCTb BbIX0Ja rpynmnbl B HOBYHO afanTUBHYIO 30HY Y HEMNPEMEHHO
Be4yT K ObICTPOMY 3BOJIHOLMOHHOMY PasBUTUIO TPYMMbl B HOBOM HanpasneHnn. Obbly-
HO OfHA M3 TaKWX rpyrnmn OKa3blBaeTCA OCHOBOW AN CnefytoLlero 6bICTporo nepuoja
(hrnoreHeTUUECKNUX HOBOOOPa3oBaHMn. Ha ocHoBaHWMM Takux fBneHnin V.. LLimanbray-
3eH (1939) cthopmynuposan npasuio YepefosaHna a3 aganTtaumomopdosa, CorfacHo
KOTOPOMY «apOreHHas 3BO/IOLUA YepefyeTca ¢ nepuogaMun alloreHHON 3BONIOLUK BO
BCEX rpynnax».

CmeHa (pa3 aganTtalmoreHesa BrnosiHe 3akoHomepHa. Euwle 3. Kon oTmeyarn, 4to Bce
HOBble (PUNOreHeTMYECKNe BETBU HAUMHAKOTCA OT HecnewumanM3npoBaHHbIX opm. Ecnm
B MpoLecce 3BOJIOUMM HECMELMAIM3MPOBAHHOW (POPMbI B YMC/E HOBbIX MPU3HAKOB
MPUCMNOCOB/IEHNS OKaXKETCA Takoe NpuobpeTeHne, KOTOPOe MOXET UMETb MOJIOXKUTE Tb-
HOe 3HayeHVe 1 3a npejenaMun ToW cpefbl, B KOTOPOW OHO Pas3BWIOCH, TO 3BOMOLMS Op-

raHmM3Ma MOXeT MOWTWU Mo COBEPLUEHHO HOBOMY NMYTW. Takoe npmo6peTeH|/|e MOXET
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[aTb 3TON opme 04eHb 6o/bLUVE NPEMMYLLECTBA B 60pb6e 3a CyLLeCTBOBaHME B pas-
HbIX YCNOBMAX cpelbl. pnobpeTeHrem afanTalmil LUIMPOKOTO 3HAYeHNs XapaKTepu3sy-
eTca nyTb apomodho3a. lMoBbieHNe opraHm3auny NPUBOAUT K AasIbHEMLLEMY CHUXKe-
HUIO nUCTpebnsemocTun. Mporpeccupyrowas opma yBesMuMBaeT CBOK YUC/IEHHOCTb Y
paccensetcs Bce wupe. LLInpokoe pacceneHne CTaBUT OpraHnu3M B pas/iMyHble MeCTHbIe
yCnoBms 60pbObI 3a CyLLECTBOBaHME, N 3TO 00YC/OBNBAET ObICTPOE PacX0XAeHue npu-
3HAKOB U AndepeHLMaUmo Ha OTAe/IbHble (HOPMbl. MeCTHbIe YCNOBUSA OMNpesenstoT
MOAB/IEHNE YACTHBLIX MPUCMNOCO6MEHUIA K 3TUM ycnosuam (annomopdos) and gopm,
NprobpeTaroLLMX U3BECTHYIO OCeL/1I0CTb. Takum 06pa3oM, apoMopdo3 npoLBeTatoLLeit
(hopmbl BNO/HE 3aKOHOMEPHO 3aBepLuaeTcs aioMopdo3om. HoBbI apoMopgo3 BO3HU-
KaeT Ha OCHOBe a//NOMOP(HOM OpraHu3aumMm UCXOAHOro TakcoHa. lMocnefHUn Takxke
3aKOHOMEPHO MepexofuT B Creuuannsumio, CBA3aHHYHO C yTepeid NaacTUYHOCTU U Mo-
CTENeHHbIM 3aTyxaHneMm 3Booummn. Crieynanmsauma MoXeT JaTb Ha4yano HOBOMY apo-

mopdo3y (A.H. Cesepuos, 1939; N.. LLmanbrayseH, 1969) (pucyHok 8).
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B o6LliemM, cMeHa (ha3 3aKOHOMePHO 06YC/10B/IeHa YPOBHAMMW 3BOJIOLMOHHOW Mnna-
CTUYHOCTW BUOB M IPynn B LENOM U M3MEHEHUSIMI BHELLHEW cpefpbl.
Kpome 0TMeYeHHbIX, UMeeTCs paf Apyrux npasun, 3aKOHOMEPHOCTEN.

U  3BonoUMSA OpraHNUYeckoro M1pa, B LIe/IOM, MUMeeT NPorpeccuBHbIi
XapakTep: OHa HEYK/TOHHO BefeT K CO34aHMI0 BCe 60/1ee BbICOKMX (DOPM XU3HU, K
YC/IOXXHEHWNIO opraHusauun. Kputepnem CroXXHOCTU opraHu3aunn (Kak npegno-
naranm K. bap, A. MunebH-9aBapac, Y. AapsuH, no3gHee — W.W. WmanbrayseH
N Apyrue uccnefosaTeniv) MOXHO NPUHUMATL CTereHb AvddepeHLmaumm opra-
HW3Ma, TO €CTb C/IOXKHOCTb €r0 CTPOEHUS.
JBO/IOUMA CONPOBOXKAAETCA He TOMIbKO MOABNEHMEM HOBbIX U YCOBEPLLEHCTBO-
BaHHbIX ()OPM, HO W BbIMMpPaHWeM CTapbiX. K BbIMMPaHWIO BefeT onpeseneHHoe

pacxoxXxgeHne Mmexay TemMmnamm 3so/ 10U N CKOPOCTbHO NSMEHEHUA CPeabl.
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JBONOUMA OpPraHM3MOB BCerfa ConpoBoXaaeTcs AnG(epeHLMPOBKON YacTen n
opraHoB, KoTopas MPUBOAUT He TOMbKO K YCNOXXHEHWIO OpraHu3auun, HO U K
MOAYMHEHMIO YacTeil Lenomy, K nHTerpauun. OpraHu3Mbl NpeacTaBnsaOT co60i
edVHOe Lienoe, B KOTOPOM BCe YacTu 1 opraHbl B3anmocBa3aHbl. Korga B npovec-
Ce 3BO/IIOLUMU N3MEHSETCA CTPOeHWe M (DYHKUMUWU O4HOro opraHa, TO 3TO B/leYeT
KOPPenAaTuBHbIE U3MEHEHNSA B APYTUX OpraHax, CBA3aHHbIX C NepBbIMA (P1U3M0/0-
rMYecku, MOPJOIOrnYecKm, Yepes HacneCTBEHHOCTb.

3aKOH Koppenauum, Uam cOOTHOCUTENbHOTO PasBUTUA OPraHoB, Kak Obl0 0TMe-
yeHo, OTKpbIT XK. KioBbe (1812). MNonb3ysacb 3TUM 3aKOHOM, YAAETCA PEKOHCT-
PyVpoBaThb Lie/blil NICKONaeMblii OpraHv3M Mo 4acTsM, Hanpumep, Mo 4acTaM CKe-
neta. MNprMepoM KOpPPensaTUBHOM 3aBUCUMOCTU ABNAKOTCA NMPOrPeccuBHbIe N3Me-
HeHWs B mpoLiecce 3BO/MIOLUM YIEHUCTOHOTNX NPU NOABNEHUN Y HUX MOLLHOIO
Hapy>XXHOro KyTUKY/IAPHOrO CKeneTa. 3TO HEM3BEXHO OTPaXKaeTCca Ha ApYyrux op-
raHax: Cr/OLWHOM KOXHO-MYCKY/IbHbIA MELLIOK He MOr (DYHKUMOHMPOBaTb Mpwu
XXECTKOM Hapy>KHOM MaHLuupe K pacnanca Ha OTAeflbHble MYCKY/IbHbIE MYyYKW,
BTOpUYHaa NOJMIOCTbL Tefa YyTpaTuia CBOE OMOPHOe 3HayeHue, U ee CMeHuna
MMetoLan NHOe NPOUCX0XKAEeHWEe CMeLLIaHHas MosoCTb Tena (MUKCOLEeNb), BbINon-
HAKOLLAA B OCHOBHOM TPO(MMYECKYH (PYHKLMIO; POCT Tefa NPUHAN nepuognye-
CKWUIA XapaKTep 1 CTan CONPOBOXAATLCS NIMHbKAMU. Y HAaCEKOMbIX OTHYET/IMBO Bbl-
CTYMNaeT KOppensaums mexzay opraHaMu [bIXaHWs U KPOBEHOCHOIN cucTembl. [Mpu
CUNbHOM Pas3BUTUW Tpaxew, 4OCTaBNAOLLMX KUCNOPOL HENOCPELCTBEHHO K MECTY
ero noTpe6sieHns, KPOBEHOCHbIE COCYAbl CTAHOBATCA M3MULUHUMU U MUCYe3aloT.
He MeHee sacHaa koppenauma HabmoLaeTca 1y pakoobpasHbIX, rAe NonoXeHue
cepALa Y KPOBEHOCHbIX COCY/I0B CBA3AHO C /IOKa/IM3aLuei »aop.

JBONIOLMA B OCHOBE ABMSIETCA MPOLLECCOM MOHO(UIETUYECKAM, TO eCTb pas3Bu-
TWe NPOMCXOAUT OT O4HOr0 06LLEro npeaka.

IBOMOUMSA HOCUT MOCTYNaTe/IbHbIA XapakTep W MpeAcTaBnseT aBToperynupye-

MblIiA NPOLIECC HEMPEPbIBHOW aganTaLmu.
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SBOMOLUMSA NPONCXOAUT C Pa3HOM CKOPOCTLIO B pasHble nepuogbl. B HacTosLuee
BPEMSI OHa MPOTeKaeT ObICTPO, UYTO BbIpaXKaeTcs B MOSBNEHUN MHOTUX HOBbIX
(hopM 1 BbIMUPAHUN MHOTUX CTapbIX.

JBONOUMS OPraHNM3MOB Pas3/INYHbIX TUMOB MPOUCXOAMT C Pa3HOW CKOPOCTbIO.
Tak, HekoTopble BMAb! U3 Tuna MNneyeHorne He M3MEHWIUCH 3a, MO KpalHel me-
pe, nocnegHve 500 MAH. NeT — PakoBMHbI MCKOMAEMbIX M1IeHYEHOrNX UAEHTUYHbI
coBpemeHHbIM. C Apyroi CTOPOHbI — 3a NOC/eAHME BCEro HECKO/bKO COT ThICSAY
NeT NOoSBUIOCb HECKO/bKO BUA0B FOMUHUA,

MpaBnio aganTMBHOW paAnaLun: 3BOJOLUMOHHOE pPa3BUTUE MPOUCXOANUT B pas-
HbIX Harpa.feHWsX, CNOCOOCTBYA 3aCe/IEHNIO pasHbIX Cpej 06UTaHKS.

3BoNOUMSA 3aTparnsBaeT NonynauumMm n NPONCXoanT B pesy bTaTe MPoLeccoB My-
TUPOBaHMSA, PEKOMOMHaLUN, N30NAUUK, apeiida reHoB, 60pbObl 3a CYLLECTBOBA-
Hue, Apyrnx (aktopoB. OCHOBHbIM, ABMXYLLMM W HanpaBnstoLWMM, (DaKTOpOM
3BOJIOLMN ABNIAETCA eCTECTBEHHBIN 0TOOP, Kak n3bupaTenbHOe BOCNPOU3BeLeH e

reHoOTUMNOB.

Bonpocbl A/151 3aKpenieHnst MaTeprana

o Ol A~ W

10.

. Mpasunno HeobPaTUMOCTH 3BOSHOLLUN.

. Kakoe cyLLecTBEHHOE YTOYHEHWE NOMYyYM/Io Npasuio HeobpaTMoCTH
3BO/IOLMN B HACTOSALLEE Bpems?

. B uem 3akntouaeTca npasmio NporpeccupyroLlelt cneymanmsaummn?

. B uem 3akntoyaeTcsa NpasmI0 NPOUCXOXKAEHNUSA OT HECMELUaIN3NPOBAHHbIX
npeaKos?

. Kak npoucxoaut cmeHa (pa3 aganrtaymoreHesa?

. UT0 Takoe anddepeHumaumsa n MHTerpaums Yactei 1 opraHos?

. UTO 03HauaeT nosioKeHne 0 TOM, YTO 3BO/IHOLMSA ABNAETCA NPOLECCOM MOHO(U-
NeTUYECKUM?

. C KaKoW CKOpOCTb0 NPOUCXOANT 3BOOLMSA B Pa3HbIX TaKCOHaX W B pasHble
nepuogpl?

. B uem 3akntoyaeTca npaswio afanTyBHOW paguauumn?
Kakoi1 xapaKkTep B LLe/IOM VMEeT 3BO/IOLMA U K YeMy OHa NPUBOAUT?
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NEKUNA 20 OCHOBHbIE HEPTbI 1 3TAlNbI B PASBUTUN
OPIAHNYECKOI'O MUPA

1 O6wue npeacTaBeHNs 0 MPOUCXOXKAEHUM U 3BOJTHOLMM XKU3HN Ha 3eMe.
2 OBOMOLMSA paCTEHWNA.
3 3BOMOUNSA XKMBOTHBIX.

1 O6Lme npeacTaBieHNs 0 MPOUCXOXAEHUN 1 3BOIIOLINN YXN3HW Ha 3emrie. Bo-
MPoC O MyTAX MPOUCXOXAEHMUSA XKMU3HU Ha 3emne ABNSAETCA AMCKYCCUOHHLIM. [lepBbiM
LLIaroM Ha NnyTW BO3HWKHOBEHUA XXN3HWN Ha 3emne CTasl Hebnonornyecknii (abroreHHbIn)
CUHTE3 OpraHNYecKMx MOJEKY/N U3 HEopraHWYecKux, YTo MOATBEPXKAAETCA MPOBEAEH-
HbIMW paHee ONbITaMU MHOTUX Y4YeHbIX, B NepByto ovepep XK. fleba (1912), C. Munne-
pa (50-e rogbl 20-ro Beka). BTOpbIM LLIAroM Ha MyTU BO3HUKHOBEHWSA YKMU3HW OblN MPo-
LIeCC KOHLIEHTPMPOBaHMS OpraHMYyecKnx BELLECTB, COrflacHO Teopun akagemuka A.U.
OnapuHa, nyTeM 06pa3oBaHMA KOaLlepBaToB. HABMEHNe KoalepsaLmy COCTOUT B TOM, YTO
BbICOKOMOJIEKY/IAPHbIE BELLECTBA OTAENAKTCA OT pacTBopa B BUAe 60/1ee KOHLEHTPUPO-
BaHHOI0 pacTBoOpa, KOTOPbIA, OCTaBasACh XWUAKOCTbIO, Pacc/iaMBaeTcs Ha [Ba HeCMeLlu-
BatoLMxCA pacTeopa. bonee KOHUEHTPMPOBAHHBIN PaCcTBOP U Ha3bIBAKOT KoalepBaTOM.
KoauepBatbl CNOCO6HbI K pOCTY, AP06/IEHMIO, B HUX NPOTEKAKOT peakuun, NpuBoaaLLve
K CUHTe3y 60/1ee CMOXHbIX OPraHNYecKnx coeavHeHWA, BHYTPb KoalepBaToB MOTYT Mo-
CTynaTb M3 pacTBopa Te WA UHble BELLeCTBa, Y 3TOT MPOLECC MMeeT 06paTHbIN Xapak-
Tep. Takum 06pa3oM, Ha YpPOBHE KOaLepBaTOB NPOSABAAKOTCA OCOOEHHOCTU, XapaKTep-
Hble /19 XXUBbIX OPraHu3MoB, 1 KoalepBaTbl MOT/IM MOCNY)XXUTb TOW OCHOBOW, 6narofa-
P KOTOPO XMMMYECKas 3BOOLMSA BbILLI/IA HA HOBbIA YPOBEHb GUO/IOrMYECKOI 3BOJIHO-
umn. TpeTbel, 1 NocnefHemn, CTYNeHbO K BO3HUKHOBEHUIO YKNU3HWN ABWUIOCH MOAB/IEHUE
npovecca camoBocnpousBefeHns monekyn. MonuvHykneotngel — PHK n AHK cogep-
XaTcsA BO BCEX XMBbIX CUCTEMAX, OT CaMbIX MPOCTbIX A0 CaMbIX CNOXHbIX. BO3MOXHO,
MepBbIMM CaMOBOCMPOU3BOAALMMUCA MOJSIEKYNIaMU ObIN MOMIMHYKNEOTUAbI. TONbKO

NepBOObLITHLIE MOMIEKY bl ABNSNNCL 3HAUMTE/ILHO MPOLLE, NPoLece peaynankauun (ya-
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BOEHWS) MPOMCXOANN Y HUX MeafieHHee. OfiHaKo CO60pKa Ha MOfeKy/e Takoii »e no co-
CTaBY W CTPYKTYpe ApYroii MoneKysbl 03Hauana BO3HWKHOBEHVE HOBOTO NMPUHLIMNA XW-
MUYECKOr0 CUHTE3a — MaTPUUYHOIO CUHTE3a, CTO/b XapaKTepHOro [/15 XUBbIX CUCTEM. B
NCTOPUK Mepexofia OT KoallepBaToB (MM ApYrux CTPYKTYP) K MPOCTeiiLleli cucteme,
CMOCOBHOW K CaMOBOCMPOM3BEEHMIO, ellle MHOFOe OCTaeTcs HesicHbIM. Ho TOMbKO ¢
NPMoOBpPeTEHMEM MEXaHWM3MOB NOAAEPXKaHWS YCTONUMBOCTM U C MOSIBNIEHUEM MeXaHW3-
MOB MNepefayn HacnefCTBEHHbIX CBOWCTB OT MOKOJNIEHUS K MOKONEHMIO KoalepBarTbl
MOT/IN MPEBPATUTLCS B XKMBble OpraHM3mbl. OrpoMHbIN Lar Brepes 6bin cAenaH B TOT
MOMEHT, KOra Mpou30LLN0 06beaMHEHNE HYKNEUHOBLIX KUCMOT WM MOAWUMENTMAOB, W
OHW CTaM COBMECTHO OCYLLECTBMATL MPOLECC CaMOBOCTPOU3BEAEHMS. DTOT ynopsao-
YeHHbIi MPOLIECC CaMOBOCMPOW3BeEHNs, AONYCKABLUNIA N3MEHUYMBOCTb, NIEr B OCHOBY
0T6Opa W BCeli OpraHMYecKol 3BOIOLMM, KOTOpas OCYLLECTBAANACh HAa MPOTSHKEHWUU
AINTENbHOTO BPEMEHWM W NPOAO/MKAET OCYLLECTBAATLCS. XKM3Hb Ha 3emne BO3HMK/A
npuMepHo 3,5 - 4 MApA. NeT Hasaf abuoreHHbIM NyTeM. B HacTosiLige BPeMs «KMBOE»
MPONCXOANT TOMBKO OT «XKWUBOF0», T.€. 6GOreHHO. BO3MOXHOCTb MOBTOPHOrO BO3HUK-
HOBEHUS XU3HN Ha 3eM/e UCK/IOYEeHa.

[ peBHEALWIMMM NpeACTaBATENSMM XU3HU Ha 3eM/e SBNAKTCS MPOKapUOThl, C HUMM
CBSI3aHO MPOUCXOXAEHWE 3yKapuoT. DBOMOLMS MOCNEAHUX COMPOBOX/Aanach nepexo-
[OM OT OAHOK/METOMHOCTM K MHOFOK/ETOYHOCTM Yepe3 BO3HUKHOBEHME KOMOHMaNbHO-
cTn. B panbHeiiem MMeno Mecto mocnefoBaTe/lbHOE (OPMUPOBAHME Y OpraHW3MoB
TKaHei, BO3HWKHOBEHVE OPraHOB 1 CUCTEM OpraHoB.™*

2 DBONOUMS pacTeHWUi. OcTaTKM 3eneHbIX BOAOPOC/E 06HAPYKMBAOT B apXee.
B npoTepo3oe (B MOpPSsiX) MMEHOTCA pasHble NPeACTaBUTENN 3eNeHbIX U 30/10TUCTbIX BO-

[opocneli, NosIBNSIOTCS MepBble MPUKPEN/EHHbIE KO AHY Bogopocnu. KpymnHble

*[MpumeyaHve: 601ee NOLPOOHO 06LLMe NPeACTaBNeHNUs O MPOUCXOXIEHUN XMU3HU  Ha 3eMJie,
06 3BO/MOLMN XKMBOW NPUPOSbl MMEHTCHA B y4eOHUKaX; pekoMeHALyeM npopaboTaTb AaHHbIA MaTe-
puan no kHure A.B. A6nokoBa, A. I'. KOcydoBsa (1989), Takxe MOXeET 6bITb NM0E3HON paboTa c
yyebHbIM nocobrem .®. Paccaliko, A.B. MaBpunosa, B.W. Tonkayesa (1999).
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9BOJOLMOHHbIE COBLITUA HAbNIOAAKTCS B Nasie030e: B Hayasle Maneo3os BCTpevatoTCs
3eNeHble 1 6ypble BOAOPOCAN, NPUKPENSIEHHbIE KO AHY, B TOMLLE BOAbl — 30/10TUCTbIE,
ANaTOMOBbIE, KpacHble BOJOPOCAN W Ap.; B CUYype UMEET MEeCTO BbIXOf PacTeHWMA Ha
CyLly, NOSIB/IEHME NEPBbIX HA3eMHbIX PaCTEHWNIA — pUHNODUTOB (NcnnouToB). Havanb-
Hble 3Tarnbl 3BOMOLUMMA HA3eMHbIX PacTeHW CBsi3aHbl C BO3HWMKHOBEHMEM MOX006pas-
HbIX, NANOPOTHMKOO6PA3HbIX U rOIOCEMEHHbIX. B MeNoBOM nepuroae Me3030MCKOI 3pbl
NOSBNAOTCA MOKPbITOCEMEHHbIE, OHN PACNPOCTPAHAKTCA W 3aBOEBbIBAIOT OOLLMPHbIE
MPOCTpaHCTBa. B COBPEMEHHYIO 3MOXY MOKPbITOCEMEHHbIE [OCTUratoT pacugeTa U AB-
NAKTCA NpeobagatoLLeit rpynmnoi B LapcTee pacTeHUI.

MarucTpa/bHble HanpasneHNs B 3BO/OLMN PacTeHWUIA: Nepexos OT raniougHocTu K
ANNNOUAHOCTK, BbIXOA, PacTeHMIA Ha CyLUy, yTpaTa CBA3M MnpoLecca noaoBoro pasmMHo-
YKEHUA C Ha/IMYMEM BOAbl, MePexXof OT Hapy>XHOro OnoJ0TBOPEHUS K BHYTPEHHEMY,
BO3HMKHOBEHME [BOMHOr0 OM/IOLOTBOPEHUS, ANddepeHUmMaLms Tena Ha KOpPeHb, CTe-
6enb, NUCT, pa3BUTME CETU NPOBOASLLENA CUCTEMbI; NOSIBMEHME LIBETKA, CEMEHW M Moaa
M Ap. SBOMOLMS OCHOBHBIX FPYMM pacTeHUI NpeAcTaBneHa Ha pUcyHke 9.

3 OBO/OUMSA XUBOTHbIX. BOSHUMKHOBEHME XXMBOTHbLIX B MCKOMAEMbIX OCTaTKaxX He
npocnexusaeTcs. MepBble OCTaHKM XXMBOTHbIX HAXOAAT B MOPCKUX OT/0XEHUAX Npo-
Tepo30s, BO3pacT KOTOPbIX NpeBbIwaeT 1 MnpAd. feT. MNepBble MHOMOKNETOUHbIE XMBOT-
Hble MpeACcTaB/IeHbl HECKONIbKUMW TUMaMK: FyoKW, KULLIEYHOMOMNOCTHbIE, MeYeHOrue,
4neHUcToHorne. B Kemo6puinckom nepuoge naseo3os CyLecTsoBanm (B Mopsix) BCe Oc-
HOBHbIE TUIbl XXMBOTHbIX. O6/IMK (hayHbl onpeaenssivi MHOrOYUCNEHHbIE XeNNLIEPOBbIE,
rybku, Kopansbl, UIMOKOXWe, MN/edYeHorne, pasHoobpasHble MOJJIOCKK, TPUIOBUTHI.
Mocne kembpus 3BOMIOLMA XUBOTHBLIX XapakTepu3oBasiach Creuuanmsaumneid n cosep-
LLIEHCTBOBAHMEM OCHOBHbIX TWUMNOB. B opfoBMKe 06HapY)KEHbI OCTAHKM MO3BOHOUHbIX —
LUMTKOBbIE (CXOAHbI C COBPEMEHHbLIMU KPYr/opoTbiMK). B cunype nosiBUAUCH XKUBOT-
Hble, [Ablllallme Bo3ayXoM. [MepBbIMM 06MUTaTeNSAMU CYLUKM Oblnn NaykoobpasHble, Hamo-
MVUHaBLUME MO CTPOEHWMIO COBPEMEHHBIX CKOPMMOHOB. B Bogoemax npoucxoamno 6yp-

HOE pa3BnTNE HU3LLNX MO3BOHOYHbLIX. B [eBOHe BO3HMKAIOT ABOAKOAbILIALLNE, KACTE-
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rnepble 1 yyenepble pbibbl. Jlydenepble fasm Ha4an0 COBPeMEHHbIM KOCTUCTbLIM pbibaMm,
a KucTenepble — NepBUYHbIM 3eMHOBOAHBIM (cTerouedanam). MocnegHue nossuancL B
BEPXHEM [€BOHe; NPVMEPHO B 3TO >Xe BPEMS BO3HMK/IA MPOrpeccrBHas rpynna >X1MBoT-
HbIX — HacekoMmble. B KaMeHHOYro/nbHOM Mepuofe NOABNAKOTCA MepBble MPECMbIKAK0-
LMEeCs, YTO OMpefesinio Hayano aKTUBHOrO 3aBOEBAHWA CYLIM  MO3BOHOYHbIMKU. B
MEePMCKOM Mepuofe McYes3aroT cTerouedabl U LWMPOKO PacrnpoCcTPaHATCA PenTUInm,
OT NpYMUTMBHBIX PENTUANIA pa3BUBaeTCS BETBb, NpMBeALLas (Yepe3 Tepancui) K BO3-
HWKHOBEHUIO MJIEKOMUTAKOLWMX. B KOHLE naneo3os npeTeprneBaloT OypHOe pas3BuTUe
pa3Hoo6pa3Hble PeNTWUINK, OHW MPOAO/IXAKOT MPoLBeTaTh B Me3030MCKYHO 3py, OcBau-
Basd BO34YLUHYIO cpefy (NTepo3aBpbl), BTOPMYHO BO3BpaLLasch B BOAHYHO cpefy (MXTUO-
3aBpbl, Ne3no3aspbl). B Tprace mMe3030/MCKOIN 3pbl OT OAHOWA U3 rPynn PenTuinin BO3-
HUKAKOT NTWLbI, COYeTaBLUME MPU3HAKN PenTUANA 1 NTUL. B mMenoBom nepuoge npo-
[0/DKaeTcs cneuyanvsaumns penTUInin; B MUPe HaCeKOMbIX MPOUCXOAAT 3HaMeHaTe lb-
Hble COObITMS - HAYMHAETCH aKTMBHas COMpPsXKeHHas 3BOMHOLMA IHTOMO(UIIbHBLIX pac-
TEHWIN N HACEKOMBIX-ONbINNTENEN. B KOHLE Me30305 BO3HUKAIOT MnaueHTapHble MIeKO-
nuTatowpe. B ycnoBnax noxonofaHns UCKUNUTENIbHbIE NPEMMYLLECTBA NOMyYatoT Te-
M0KPOBHbIE XMBOTHble. KaliHO30MCKas 3pa — BpeMs pacLiBeTa HaCceKOMbIX, MTUL W
MIEKONUTAIOLLMX.

MarvucTpaibHble HanpasneHWs B 3BOMOLMM XKMBOTHbIX: MEPEX0[ OT pafuasbHOM K
[BYCTOPOHHEN CUMMETPUMN Tena; YCUneHue CTPYKTYPMPOBaHHOCTM OpraHu3Ma; passu-
TVe NOABMXXHOCTM (B NOMCKaX NULLM) U NOSBIEHNE OPraHOB NepeaBYKeHNs; CBA3aHHOe
C MOABUXHOCTbI BO3HWKHOBEHME COKPATMMOCTU 1 06pa30BaHme MbILeYHbIX KNeTOoK,
MbILLEYHbIX BOJIOKOH W MbILIEYHON CUCTEMbI; BOSHUKHOBEHME MOLBUXXHOIO CKeseTa;
pa3BMTWE LeHTPa/IbHON HEPBHOW CUCTEMbI; YCOXHEHWE NpoLecca OHTOreHesa; passu-
TVe coLMaIbHOCTU B PSAE BETBEN [peBa XXMBOTHbIX. VICTOpUYECKOe pasBUTUE XXMBOTHO-
ro Mmpa npeacrasneHo Ha pucyHke 10.

Bce uapcTBa Xn1BOI NpUPOoLbl MMEOT 00LLee NPOUCXOXAEHWE, HO AanbHenLme nyTu

pa3BUTNA OCHOBHbLIX CTBOJIOB ApP€EBa XWU3HWU pas3/indyHbl U NO HanpaB/IEHUAM, N MO pPe-
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3ynbTaTaM. Mo MepPe pPa3BUTUA HOBLIX Tpyrn opraHN3MoB MPOUCXOANT MHOIoOKpaTHOE

YCNOXHEHME CPefbl XXU3HU — GUoctepbl. Y BeNMUMBatOLLIEeCs Pa3HO06Pa3mMe XM3HU CTa-

HOBWUTCA NPUYMHON ee AasibHeNLLEe 3BONHOLUN.

Bow

©o~NOo O

BOI'IpOCbI ONA 3aKpPeEnAeHnAa Mmatepmana.

MepeyncnnTe 1 fainTe XapakTePUCTUKY OCHOBHBIX 3P U NEPUOS0B reoXpOoHO-
NOTMYECKOIA LLKaSb.

OCHOBHbIe XapaKTEPUCTUKN >KU3HW.

UTO ABMNOCL NEPBLIM LLArOM Ha MyTW BO3HUKHOBEHUSA XXN3HW Ha 3eMne?

B uem coctouT cyTb Teopun akagemmka A.. OnapuHa? [pyrue runotessbl 0
MPOUCXOXKAEHUN YXKU3HW Ha 3eMnie.

MaructpanbHble HanpasfeHUs B 3BOIOLUM PACTEHNI U XKUBOTHbIX.
POf0CNOBHOE [PeBO pacTeHWIA.

PofocnoBHOE ApeBo KMBOTHbIX.

OCHOBHbIe 3Tanbl B 3BO/IHOL MU BMOCHEPLI B LIESIOM.

BbIX0[, paCTEHWNIA M XKMBOTHbIX Ha CYLLY, 3HAYeHWe 3TOro cobbITns AN fasb-
HelLen 3BONHOLMUMN.

10. Kak coBpeMeHHOIi HayKoli 06 3BONOLLMI XXMBOI NpUPoabI peLLaeTcs npoo6ne-

Ma MOHOMUAMK 1 noAnpuINn?

11.Kakumun haktopamu onpeaensieTcs Hanpas1eHHOCTb 6MON0rMYeCKOoin 3BOSHO-

UMK (BHYTPEHHUMMN WA BHELLHUMMW)?

NEKUNA 21 AHTPOTOIEHES

1 MecTo yenoBeka B CUCTEME XXMBOTHOIO Mupa.

2 buonornyeckue u counanbHble NpeanochbUIKN 3BONHOLMN YeNoBeKa.
3 OTanbl 3BONIOLMM YeNOBeKa pa3yMHOrO.

4 Pacbl YenoBeka 1 Nyt nx GOpMm1poBaHus.

1 MecTo 4YesioBeKa B CUCTEME >XMBOTHOro mMupa. Havbonee obwmmmn dakramu,

[OKa3bIBalOLLMMKN NPONCXOXKAEHNE YENOBEKA OT XKMBOTHbIX ABAAOTCA CneayroLine:

1) 06LWHOCTb CTPOEHUS;

2) CXO[ICTBO 3MOPMOHANILHOTO Pa3BUTUS;

3) Ha/muwe y YenoBeka pyaMMEHTOB 1 aTaBM3MOB;
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4) uckornaemble NpeaKn YenoBeka.

Y6eanTenbHO [0Ka3bIBatOT NMPOUCXOXKAEHME YeNOBEKA OT XMBOTHbIX AaHHble N3 06-
nacTei: cpaBHUTENbHON aHaTOMMUM - CXOACTBO B CTPOEHMM OPraHOB 1 CUCTEM OPraHoB
4esIoBeKa M XXMBOTHbBIX, PYANMEHTbI 1 aTaBU3Mbl; 3MOPMONOINN — CXOACTBO 3apo/blLLe-
BOr0 pasBUTUSA C APYIrMMM NO3BOHOUHBLIMMN.

CoBpeMEHHbIN YenioBeK B CUCTEMATMUECKOM MOMOXEHUM OTHOCMTCS K Tuny Xopho-
Bble (Chordata), knaccy Mnekonutatowme (Mammalia), otTpagy MNpumatsl (Primates) ,
Bnay Yenosek pasymHbli (Homo sapiens). OCHOBaHUAMW /11 OTHECEHMSI Ye/loBeKa K
TNy XopAoBble MOXHO CUMTaThb CredytoLMe: 3aKniaka y 3apojplla Xop/bl, passutme
HEPBHON TPYOKWM Hag XOPAOM, pacrnonoXeHe KULWEeYHOW TPYOKN Nof XOpaAoi, rnoTka,
MPOHN3aHHasA XabepHbIMU LLENAMKU, PacrooXeHNe cepaua Ha 6poLLHON CTOpoHe. Ye-
NOBEKa OTHOCAT K Knaccy MnekonuTatolimMe B CBA3M C TEM, YTO OH UMEET: MJIEYHbIe,
MOTOBbIE W CallbHblE XeNe3bl KOXW, BOIOCAHON MOKPOB, AN(epeHLMpoBaHHbIe 3y0bl,
YeTblpeXKaMepHOe CepfLe M NEBY0 Lyry aopTbl, Avadparmy, XOpoLlo pasBuUTYO KOpy
nepefgHero mosra. O6beAMHSAIOWNMI NPU3HaAKaMKN YenoBeka 1 otpaga Mpumatsl ABns-
I0TCA Ccregytrolme: 60Mbliasd Macca rofloBHOrO Mo3ra, 60/bLuoe KONNMYecTBO 60po3g v
M3BU/IMH B KOpe 6OoNbLUMX MonyLapuii, GUHOKYNSPHOE 3peHune, MPOTMBOMOCTaB/IEHME
60/1bLIOro nasbla ocTanbHbIM, 06LLME TPYyNMbl KPOBW, HanMune NanuispHbIX y30p0B
Ha Nanblax, NagoHsAX 1 cTonax, HanMune MeHCTPYasibHOro LMKa, NPoAo/XNTENbHOCTb
6epeMeHHOCTM OKOJI0 AEBATU MeCALEB, CXOACTBO KapuoTunos, o6wue 6one3Hn. Buao-
BbIMM NpPU3HaKammn YenoBeka pa3yMHOro SBMSKOTCS: BbICOKas CTEMEHb Pa3BUTUS TO/M0B-
HOro Mo3ra 1 Kopbl NepeiHero mMosra, Hasmume BTOPOM CUTHa/IbHOW CUCTEMbI, CNOCO6-
HOCTb K M3rOTOB/IEHUIO OPYAUIA TpyAa, NPSAMOXOXAEHWe, BbICOKas CTeneHb NPOTUBO-
nocTas/ieHns 60NbLIOro nasbla Ha pyke. KopeHHoe oTinumne Yenoseka pasymHOro OT
YKMBOTHbIX — 3TO CMOCOBGHOCTL K M3rOTOBNEHWNIO OpyAnIA Tpyaa.

2 Buonornyeckne n couunanbHble NPeanocbiIKK (haKTopbl) 3BOMKOLUUK YenoBe-
Ka. poncxoxaeHre YenoBeka NpeAcTaBnsieT CO60M KPYMHbIA MaKpO3BO/HOLMOHHbIA

CKa4oK, KOTOprVI npoxogun nop BNUAHUEM q)aKTOpOB 3BONKOUNK, NP 3TOM B 3BOJTHO-
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UMW 4YenoBeka MPUCYTCTBOBa/IN Kak OWONMOrMYeckue, Tak U couuaibHble (DaKTopbI.
Bruonoruyeckne pakTopbl aHTPOMOreHesa: Hac/eACTBEHHAsA U3MEHUYMBOCTb, 6opbba 3a
CYLLECTBOBaHME N eCTECTBEHHbIA OTOOP (MyTaUMOHHBIA NPOLIECC, BOMHbI XWU3HU, N30-
NAUNSA, eCTeCTBEHHbIN 0T60p). CoumanbHble (hakKTOpbl aHTPONoreHesa: 06LLECTBEHHbIN
00pas >XXM3HK, TPyLoBasA AeATe/bHOCTb, MbILL/IEHWE, Peyb, UCMO/b30BaHNE OrHA N MAC-
Haa nuLa.

OCHOBHbIMK COBLITUAMMW, OMpeaeMBLUMMI MEPeXos rOMUHWUA B HOBOE KayecTBO
MOXXHO CUuUTaTh CeayroLme:

- BepTUKaNbHOE MOJIOXKEHME Tena U Mepexos K XOXAEHUI0 Ha [ABYX KOHEYHOCTAX —
KpynHeriLee 3BO/THOLMOHHOE AOCTUXKEHWE;

- HaBbIKM MO WCMO/Ib30BAHMIO OPYAUIA U COBEPLLEHCTBOBAHME CMOCOBHOCTM AenaThb
pasfinyHble Opyaus, UCMOMb30BaTb MX MPKU 3alinUTe U A06bIBAHUW MULKN ABUIOCH pe-
LALLM MOMEHTOM HeObIBAIOro ycnexa B 60pbbe 3a CyLlecTBOBaHUE U KaYeCTBEHHO
OTAENN/O YeoBeKa OT XXMBOTHOIMO MUPA;

- COBEpLUEHCTBOBaHMe MO3ra v yBefinyeHne ero obbema, MHTEHCUMUKaALNSA CUHTe3a
PHK B sigpax, cMHTe3a 6efka B HeilpornnasMe (C akTuBaluMen reHeTUYecKoro annapara
HeMNpPOHOB CBA3aHa CMOCOOHOCTb K 06YYEHUNIO 1 3aNOMUHAHWIO);

- MOSAAB/IEHNE BTOPOW CUTHaNIbHOM CUCTEMBI: C/I0BO, peyb (06MeH MH(opmMaLmeit, cuc-
Tema 006LLeHVSA);

- KONNEKTMBHbIA 06pa3 XXM3HW, KOTOPbIA CNOCOBCTBYET 3aliMTe OT BparoBs, yaepa-
HUIO TEPPUTOPUK, CO3LAET Cpedy, B KOTOPO NPOUCXOAMT nepefada onbitTa Apyr apyry
N 06y4YeHMe NOTOMCTBa, T.e. JaeT afanTUBHbIe MPEUMYLLECTBa;

- CYLLIeCTBEHHLIM MOMEHTOM 3BO/IOLMK Ye/ioBEKA ABWUIACh KY/IbTYpHasA 3BO/OLNS.

KynbTypHas 3BOMOUNSA — 3TO MOCTEMEHHOE pa3BUTME N HaKOMeHWe KyNbTyPHOro
Hacneaus, T.e. CyMMbl 3HaHWIN K Tpagnumii. KynbTypHOe Hacnegue nepefaercs U3 no-
KONEHUs B MOKO/MEeHWe NyTem 06yyeHus. Paznuuma mexay 4enoBekom XX B. M KaMeH-
HOro No MopgoNorMyeckKMM npusHaKkam, B TOM YMC/ie MO eMKOCTW Yepena, HEeBEINKW,

HO pa3nnyna B NX KyJ/bType OrpOMHbI. |_|03TOMy HENOBEK ABMIAETCA PE3Y/IbTATOM N Op-
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raHM4YeCKon, 1N coumnanbHOM (KynbTypHOW) aBositouun. bonee Toro, NOAMHHO OMO3Ha-
BaTe/IbHble NMPU3HAKN YenoBeka BbipaboTannch B NPOLLECCe KYNbTYPHOM aBontoumu. o-
3TOMY Hambosiee CyLLEeCTBEHHbIE Pas/InuMAa MeXay YeN0BEKOM W XKMBOTHBLIM JIeXaT B
chepe YesoBeYECKOro pasyma, a He Tefia. YesloBeK MMEET CI0M, UK CNOWN, HAJTOXKEHHbIE
CouManbHOM (KynbTYPHOR) 3BOMOLMEN. «YeNnoBeK — XXUBOTHOE, HajeNeHHOe Ky/bTy-
poi».

3 OTanbl 3BO/MOUUM YesioBeEKA pPa3yMHOro. 3tanammn 3B0JIHOLMM YeoBEKa pasyM-
HOro ABNAKOTCA PAL MEPexofHbIX UCKONaemblX POPM, XapaKTepuUCTUKa KOTOPbIX Mpes-
CTaB/ieHa HUXe.

OcobeHHocTH aBcTpanonuTeka: pocT 130-150 cm; 06beM ro/I0BHOTO MO3ra OKOoJ0
550 cM®; MepeaBMranuch Ha 3afHNUX KOHEYHOCTSAX B MOMYCOrHYTOM COCTOSIHUM; He W3ro-
TaBNNBA/IN OPYAus TPyAa; NUTAINCL MPEVMYLLECTBEHHO MACHOW MULLEIA; MOLLHbIE Ye-
NKOCTU U 3y06bl; CMIOWHON HaAOPOBHbIN Ba/IMK.

3HaunTenbHO 60siee  BM30K K COBPEMEHHOMY YefIoBEKY, MO CPaBHEHMIO C aBCTpa-
nonutekamun, Yenosek ymenblii — Homo habilis, Bo3pacT KOTOporo onpesesneH B 2 MiH.
neT. FBNAETCA TBOPLOM rasieqHon KynbTypbl. KpoMe Hero, 3BOJIOLMOHHBIN psg, Yeno-
BeKa NpeAcTaB/ieH ApPeBHENLLUMMUN NIOAbMU (apXaHTponamu): TeflaHTPor, NUTeKaHTPon,
CUHAHTPON, reifenbbeprcknini YyenoBek, aTiaHTPon, 3T (POPMbl OTHOCAT K OLHOMY
6o/bLLIOMY BUAY, UK HaaBuay (Komnniekcy Buaos) — Homo erectus, cyLlecTsoBan npu-
MepHO € 2 MAH. A0 140 TbIC. NeT Hasag, APEBHUMMU — HeaHZepTasey, U NHAbLMN COBpe-
MEHHOI0 TUMNa — KPOMaHbOHeLl,

MuTekaHTPON NMen 06beM rON0BHOTO Mo3ra 750-900 cM®, HU3KWIA, CUMLHO CKO-
LLUEHHbIN Ha3af /106, CNIOLWHON HafOPOBHLIN BaNK, MacCUBHYHO, HE MMEIOLLLYHO Noa60-
POLKa HWKHIOK 4entocTb. OHM U3roTaBNnBaIv OpPyAnNa TPyaa, XUav B neLlepax, Benm
CTaAHbliA 06pa3 XN3HW, UMEeNN 3a4aTKK peydn.

Y cvHaHTpona 06bLeM ro/loBHOrO mo3ra goxoaun o 1200 cM®. Y Hero 6bin MeHb-
LKA, YeM Y NUTEKAHTPOMa, NINLEBOI Yeper, CUHAHTPOMbI 3roTaBMBaIVN OPYANA TpyAa

1 NONIb30Ba/IUCb OrHEM.
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O61beM roIOBHOTO MO3ra HeaHaepTanbla coctasnsn 1200-1500 cm®. Y Hero coxpa-
HUNNCb HalOPOBHbIE Ba/IMKW, OTHOCUTENIbHO HU3KWIA 106, MACCUBHAsi HUXKHAS YeNoCTb
C 3a4aTKOM NoA60POA0OYHOro BbICTYMa. HeaHAepTasibLbl XWX B NeLlepax, ymenu [o-
OblBaTb W NOAAEPXMBATL OrOHb, HAOMKOAAN0CH pasfeneHve Tpyaa, Nepeaasaiv HaBbIKK
MOTOMKaM.

KpoMaHbOHLbI MMenn 06beM FONI0BHOTO Mo3ra Ao 1600 cm®, pocT 180 cM, BbICOKMIA
Nno6, crnaxeHHble HaAbPOBHbIE Ba/IMKKW, Pa3BUT MOAGOPOA0UHbLIA BbICTYN. KpomMaHbOH-
Libl CTPOW/IN XXUNNLLA, WU OAEXAY, Y HUX NOABUINCH 3a4aTKW PENIUTAN N KYNbTYpbI.
dunoreHeTnyeckoe ApeBo poda Homo u ero 6avkanwmx npegkoB MpeacTaB/ieHO Ha
pucyHke 11.

4 Pacbl YesioBeka 1 NyTu Ux hopMnpoBaHunsa. Yenoseyeckme pacbl — 3T0 UCTOPK-
YECKM C/IOXKUBLUMECS TPYMMbl NtoAei, 06beANHEHHbIX 0OLHOCTLH MPOUCXOXKAEHNS 1
CXOCTBOM HEKOTOPbIX  BTOPOCTEMEHHbIX  MOPMONIOrNYECKNX npu3Hakos. Mpu
CPaBHUTE/ILHOM  M3YyYeHUN MOPGONOrMyYecKUX OCOBEHHOCTeN MpefcTaBuUTENEN pas-
NNYHBIX pac, BAHA Ype3BblyaiHas M3MEHYMBOCTb WX MO PSAY MPU3HAKOB: LBET KOXXMU,
pafly>kHo 060/104KM T/1a3, (hopMa BEPXHEro Beka, Hoca, ryb, ronosbl U nuua, popma
yepena, XxapakTep 1 CTEMEeHb Pa3BMUTUSA BOJIOCAHOIO MOKPOBa Ha rosiose, nue (bopoaa,
yCbl) 1 Tefne, Mponopuuun Tena, pocT 1 Aap.

OCHOBHbIE YenioBeYecKme pachl: eBponeongHas (Y3Koe N1L0, Y3KMIA BbICTYMNAaoLLWiA
HOC, TOHKME Ty6bl, MATKMe NPAMbIE WU BOMHUCTbIE BOJIOCHI, LIBET KOXKK OT 6e/10ro Ao
CMYT/IOro, UBeT rfa3 OT CBeT/10-ro/yobIX 40 YepHbIX, CU/bHaA 0OBOJIOLLIEHHOCTL TeNa),
HerpouaHas (YepHbli LBET KOXMW, YepHble Kyp4aBble BOMOCHI, LUMPOKMIA NMOCKUIA HOC,
TeMHbIe rf1asa, TO/ICTble ry6bl, CPeHASA CTENEHb 0OBOIOLIEHHOCTM Te/a) U MOHIO/I0MA-
Haa (M10CKOe LUMPOKOE NNLLO0, KOCOW paspes rfas, XecTKue YepHble NpsMble BOOCHI,
YKeNToBaTO-CMYI/bIA LBET KOXW, cnabas 06BOMOLUEHHOCTb Tefa. TpU rnaBHble pachbl
pasnNyaloTcsa M pacrnpocTpaHeHeM. ABCTpPaio-HerponaHasa paca paHee 6blna pacnpo-
cTpaHeHa B Ctapom CseTe; eBponeongHas — B EBpone, CesepHoit Adpuke, MepeaHen

Asnmn n CesepHoit IHann; moHrononaHas — B KOro-BoctouHoi, CeBepHol, LieHTpanb-
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HOW 1 BocTouHoit A3umn, CeBepHoit 1 FKOXxHOW AMepuke. Mexay 60nbLWMMK pacamu,
KadKas U3 KOTOPbIX COCTOUT U3 HECKONbKNX MEHbLUWX, eCTb NepexoiHble (hopMmbl.

B KayecTBe OCHOBHbIX [0Ka3aTe/bCTB €UHCTBA YENOBEYECKMX pac MOXHO Npu-
BECTU C/leAyHoLLMe: OTIMYUTENIbHbIE MPU3HAKN pac ABNAIOTCA BTOPOCTEMEHHbIMU U HE
3aTparvBaloT BUAOBbLIX NPM3HAKOB YenoBeka pa3yMHOro, N1040BMTOCTb MOTOMCTBA NpW
MEXPacoBbIX bpakax. Y nofei Bcex pac 0AMHAKOBbI OCHOBHbIE YepTbl UX OpraHu3aLnm
(cTpoeHuWe ckeneta, MblLL, MO3ra), HOPMa/lbHO Pa3BUTbl OpraHbl U XapakTepHble Npu-
3HaKMW, UM CBOMCTBEHHbI O6LLHOCTb 3MOPUOHA/ILHOIO Pa3BUTUA, HAC/EACTBEHHbIX OCO-
GEHHOCTEN, CTPYKTYpPbI 6E/IKOB, HYK/NEMHOBBIX KMCNOT. Yuncno xpomocom (46), KoTopoe
CTPOro MOCTOSHHO ANA KNeTOK KaXKAoro Buja, ABMSETCA OAVUHAKOBbIM Y NpeAcTaBuTe-
Neli BCexX pac 4yenoseka. Bce OHM CMOCOGHBI K MbILLIEHNIO, MCUXNYECKON LeATe/IbHO-
CTHW, Ky/IbTYPHOMY pasBuTuMiO0. Br1oMorna pasmHOXeHUs, yXo4 3a NOTOMCTBOM B CyLlle-
CTBEHHbIX YepTax OAMHAKOBbI Y pa3/inyHbIX pac. JonofHUTeIbHbIMK A0Ka3aTebCTBaMU
eIMHCTBA Ye/IOBEYECKMX pac CyXKaT, HanpuMmep, NoKanm3aumns y npescraBuTenein Bcex
pac KOXHbIX Y30pOB TuMNa Ayr Ha BTOPOM Nasblie (Y Ye/I0BEKOO6Pa3HbIX 00e3bsSH — Ha
MATOM), OAMHAKOBbIA XapaKTep PacrnosioXXeHusi BOSIOC Ha ronose. B To ke Bpems Mo
Macce Mo3ra pas/inums Mexay OTAeNbHbIMU TePPUTOPUASIbHBIMU FPYMNnaMn OKasblBa-
0TCA BONBLUMMK, YEM MEXAY Pa3HbIMU 60NbLLMMIK pacamu.

Pacbl MoABUAUCH B pe3y/ibTaTe pacceneHns 1 reorpauyeckon N3onauumn npeLkos
COBPEMEHHbIX f0feil B pa3HbIX NPUPOAHO-KIMMATUYECKMX YCNOBUSAX. PacoBble npu-
3HaKN HacnefCcTBeHHbl. OHM BO3HWK/M NOJ, HEMOCPELCTBEHHLIM BAUSHMEM Cpefbl, W
4acTb M3 HUX HOCWNa afanTuMBHBIA XapakTep. OCO6eHHOCTM pac Kak ajanTauumn K OK-
PY>KatoLLMM YCNOBUAM Pa3BUINCL B TOT MOMEHT, KOrja 4efioBek 6bla1 NONHOCTBIO 3a-
BUCMM OT HMX. OBbIYHO PacoBble NMPU3HAKN CBS3aHbl C YaCTHBIMU MPUCNOCOBIEHNAMN.

PaKTOpamMmn pacoreHesa ABNAKOTCA: HAC/EACTBEHHAA N3MEHUMBOCTb, ECTECTBEHHbIN
0T60p, n3onayms. C BO3HMKHOBEHNEM Ye/loBeKa Kak CoLMaibHOro cyllectsa 6uonoru-
yeckme (DakTopbl 3BOMOLMM 0CNabNAaT CBOE [AeiCTBME. 3HAUUTENIbHAst M3MEHUMBOCTb

He/10BEYECKNX I'IOI'IyJ'IFIU,I/IVI Mo pa3HbIM MOquOJ'IOFVILIeCKI/IM NMpM3Hakam, KOTopad ABJA-
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eTCA XapaKTepHOW UX 0COGEHHOCTLIO, 06YC/0B/EHa ClabbiM [aBfieHNeM eCTeCTBEHHO-
ro otoopa. JasneHvie NONynALMOHHbLIX BOH Y U30NALUMN TaKXKe  Pe3Ko COKpallaeTcs.
SBOMOLUMOHHBIM (hJaKTOPOM, KOTOPbLIA COXPaHSET NpexHee 3HayeHue, ABAeTCa MyTa-
LIMOHHBIN Mpovecc.

B o6Liem, Bce COBPEMEHHOE Ye/I0BEYECTBO MPUHALIEXNUT K eAUHOMY MOAUMOPM-
HOMY BUAY — Yenosek pa3ymHbli (Homo sapiens). EAWHCTBO YenoBeyecTBa OCHOBaHO
Ha 0OLLHOCTU NPOUCXOXKAEHNSA, MPAKTUYECKN O4NMHAKOBOM YpPOBHe 06LLero gusnyecko-
ro U YMCTBEHHOIO pa3BUTUA NpeAcTaBUTENe BCeX pac.

SBONOLMSA YeNIOBEKA MPOXOAWIA Yepe3 HECKObKO KPYIMHbIX 3TarnoB, KaX/bl U3 KO-
TOPbIX OTMevanca NpUoBpeTeHEM Cneunpuyecknx AN YenoBeka ocobeHHocTen. K
MPAMOXOXAEHWIO MPEAOK YesioBeKa MepeLlesi Ha CTafuun aBCTPa/IoNUTEKA. Y BENYEHME
MacCbl MO3ra Y KOHCTPYKTUBHbIE €r0 U3MEHEHNSA COMPOBOXAa/IUCb COBEPLLEHCTBOBAHM-
eM YMCTBEHHbIX CNOCOOHOCTEN. ITOT MPOLECC B 3HAUNUTE/IbHOW Mepe Obin 06YCoB/IEH
TPYAOBOW AesATeNbHOCTLIO, N3rOTOB/IEHNEM OpYyAuiA Tpyda M 06LIECTBEHHbLIM 06pa3oMm
Xu3Hn (Homo habilis, Homo erectus). [BWXYyLLER cnnoil aHTponoreHesa 6bin1 61oco-
LMasibHbIN 0TOOP — BbDKUBAHME TaKMX FPYNM NPesKoB M04ei, KoTopble obnaganu 6o-
Nlee COBEPLUEHHOW opraHm3auuneii BHYTPUBUAOBbLIX OTHOLLEHWNIA (COBMECTHOe [00bIBa-
HWe MWLM, COBMeCTHas 3aLuTa OT BparoB, 3a60Ta 0 MOTOMCTBE U Ap.). briocoumansHblii
0TOOP MOCTENEHHO CTas1 YCTYNaTh MECTO COLUaIbHbIM (DAKTOPaM.

OfHaKO YefioBeK Kak GUO0IorMyeckuin BuL  MpoaosikaeT 6biTb MOABEPXKEH AeW-
CTBMIO 3aKOHOB XXMBOI Npupofbl. Ero fanbHenwas 3BooLms 0CTaeTCs TECHO CBA3aH-

HOM C 3BOI'IPOLI,VI€I7I MHO>XeCTBa BNJ0B paCTeHMVI, YXUBOTHbIX, MUKPOOPraHU3MoB™.

BOI'IpOCbI ONA 3aKpPeraeHna Mmartepunasia.

1. Kakue (hakTbl JOKa3bIBAKOT MPOMCXOXAEHME YE0BEKA OT XXMUBOTHbLIX?

2. Kakue nmeroTcs OCHOBaHUA /19 OTHECEHWSA YenoBeKa K TNy XopAoBble, Knac-
cy MnekonuTtatowue, otpagy Npumatsl?

3. Bnposble npusHakn Yenoseka pasymHoro.
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4. buonornyeckue npeanocblKM 3BONHOLMN Ye/l0BeKa.

5. CoumanbHble NPeanochbIIKA 3BONKOLMIN Ye0BEKA.

6. OCHOBHbIE 3Tanbl 3B0OLUMM YenoBeka.

7. QndepeHymanmsa Yenoseka pasyMHOro Ha pacbl. @akTopbl pacoreHesa.
8. B yeM cOCTOAT A0OKas3aTeNbCTBa e4MHCTBA pac?

9. BO3MOXHble NyTK 3BO/IOLMM YenoBeKa B OyyLLeM.

*MpumMeyaHve: 6o/ee NOLPOOHO MaTepuas TeMbl U3NIOXEH B yYebHMKAX; peKoMeHLyem npopabo-
TaTb JaHHbIN MaTepuan no kHure A.B. A61okoBa, A. I'. FOcytosa (1989).
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Puc.1 MyTauumm nnogosoit myLiku (Drosophila melanogaster)

1969)

(13 Upmmepmara — no WN.W. LLimanbrayseHy
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HopoposdieHHbie
ocobH

Judche peH LI bIas
CMEPTHOCTL

Bipocanic
acoli

MECTHOTO
TPOMCXOKIASH I

CayvyaiiHbie
MMMUIPAHTE W

Puc.2. EcTecTBeHHbI 0TOOpP cpeam yxelt (Natrix sipedon) 03. 3pu : Ha CBET/IbIX N3BECTKOBbIX CKaslax
OCTPOBOB MPOUCXOAMUT U36MpaTeibHas AMMUHALMSA TEMHBIX (DOPM
(no IN. Spnuxy n P. Xonmy, 1966)
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A B
Puc. 3. Cxema feictausa ctabunusupyroulent (J1), aswxyueid (5) n guspyntusHoi (B) opm ectect-
BEHHOro oTbopa
(no H.B. Tumodeey-Pecosckomy 1 ap., 1977)

F — nokoneHus. Ha nonynsiuMOHHbBIX KPUBbIX 3aLLTPMXOBaHb! SNMMUHUPYEMble BapuaHTbl. BennumnHa
[yTv Npy 0TGope BHYTPY NOKOJIEHMSt COOTBETCTBYET LUMPOTE HOPMbI PeaKLn No faHHOMY Npu3HaKy
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Puc. 4. Cxema nocnegoBaTe/lsHOro YCN0XHEHUA OHTOreHe3a MHOTOK/IETOUHbIX B NMPOLIECCe 3BOJHOLMN.
A — pa3MHOXeHWe CBOBOAHO XMBYLLUMX OLHOKNETOUHbIX; B — OHTOreHe3 KOJIOHUN OfHOK/IETOUHbIX
Tuna Volvox [nponcxoaut auddepeHLmMpoBKa KNETOK Ha NosoBble (YepHbIM) U cOMaTUyeckue]; B —
OHTOreHe3 MHOIOK/IETOYHOIO OpraHu3ma Tuna rugpsl (NprMbaenAlTCcA cTafnm 61acTynbl U racTpy/bl);
" — OHTOreHe3 NepBMYHOrO ABYCTOPOHHECUMMETPUYHOIO XXMBOTHOMO (NpubasnseTcs Mesogepma);
— OHTOreHe3 BbICLLEr0 ABYCTOPOHHECMMMETPUYHOIO XMBOTHOTO (no A.H. Cesepuosy, 1935)
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Puc. 5. Mpumep aHabonmu. PasButre rpyfHbIX niaBHUKOB mopckoro netyxa (Trigla lucerna); A —
KPYMNHbIA Manek ¢ niaBHUKamy TUMUYHOIO AN 6bIMKOB CTPOEHMUS (BCE lyUM COeAMHEHbI MEPENOHKON);
B — 60onee KpyrnHbIN Masiek, y KOTOPOro HameTunocb 060co6eHNe Tpex nepsebIx yyeld; B — B3poc-
nas pblba ¢ TpeMsa NasbLeobpasHbIMK NpuaaTKaMu B nepefHein yactu nnasHuka (no A.H. Ceepuosy,
1939)
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Puc. 6. MNprmep gesnaumn 1 apxaniakcuca. Passnte KOCTHbIX Yellyn 1 BOSIOC: A — KOCTHas YeLlys
pbl6; B — porosast yewys penTuanii; B — Bonoc mnekonutarowlero. OanHapHble CTPeNKn — aHabo-
nma, ot A K b — pesunauund, ot b K B — apxannakcuc. Npun BO3HNKHOBEHUI BOJIOCA IPYrna UCXOAHBIX
anuaepMasbHbIX KINETOK He BbIMSYMBAETCA, a OMYCKaeTCsA B KOXY, B Aa/lbHEMLLEM BCe pa3BUTKE 3a4aTka
He MOBTOPSAET (PUIOreHeTNYeCKOro pa3suTus Yewym (no A.H. Cesepuosy, 1939)
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Puc. 7 Cxema KOHBEPreHTHOro (B — CMHXPOHHOro, '— acMHXpPOHHOT0), NapannensHoro (), aveep-
reHTHoro (b) pa3BuTusA rpynmn v uneTU4eckor asonoumy (A). BugHo, UTo napansienimam MOXeT ObITb Orl-
pefeneH Kak KOHBEPreHTHOe CXOACTBO, BO3HMKLLEE Ha OCHOBE AMBepreHuunm (opur.)

a, b, c... TN — pasHble npusHakm (no A.B. A6nokosy 1 A.l'. KOcygosy, 2006).
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Puc. 8. CxeMa rnaBHbIX Harnpas/ieHUn 61ON0rMYEcKOro nporpecca: apoMopgo3sbl (a) N306paKEHbI B
BUe nofbema Ha 60s1ee BbICOKVe ypoBHu (//, I11); ngnoagantaumm — B BUAE OTKIOHEHUIA Ha JaHHOM
ypoBHe (b); cneumanusaums Kak YacTHbI cyyail nanoagantauun (s); o6Lan gereHepauus Kak nepe-

XO[ Ha HVKenexaluii yposeHb (r)
(mno A. H. Cesepuosy, 1939)
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Jlsyaonuisie

[TTepunonepmul,
CarosHuKORLE,
beHHeTHTOBRIE

JeneHule
BOJOpPOCIH

Puc. 9. dunoreHe3 0OCHOBHbIX rpynmn pacTeHunia (opur. pucyHok C.B. MeiteHa)
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Puc.10 Cxema unoreHnm >xmeoTHoro mupa (no B.A. forento, 1981)
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TEIC, ICT

HEOAHTPOII (KpomanbtoHer)
H. 5. sapiens, (3-4 man, venopex)

100
THIC. JIET @
MAJNECAHTPOTI
(Heannoeprane)
[ . 5. neandertalensis
250 Oxyc 10 Teic.uenoBex)
TBIC. JIeT
: YENOBEK PA3YMHBbIH
500 Homao sapiens

THIC. (oxono | MAH.YENOBEK)

APXAHTPOII (Yenosex npAMOXoASLIIKH)
\&:f’iﬁi’“’ erectus

Oxono 125 Thic.yenoBeK)

YEJTOBEK VMEJIBEIHA
Homo habilis (Heckonsko MIH.HMea0BeK)

: ""':_:"‘r'_ . - /
ABCTPAJIOIMUTEKH
Australopithecus

MIH JieT \ F4

Puc. 11. dunoreHeTUYeCKOe ApeBo poja Homo un ero 61vkainmx npegkos. O6paLlaeT BHAMaHWe TUInY-
HbI 4N8 BCeX APYruX BETBEW ApeBa >XU3HWU MYyYKOBUAHbLIN, MyTOBYATbLIN XapakTep pasBUTUS OTAe/bHbIX
BETBEN, OTpaXKaroLmiA nocneaosaTe/lbHO HaCcTynasLIve Mepuofbl afanTUBHOW pamaumun (anioreHesa)
(OpyIrMHasbHbBIN PUCYHOK MO AaHHLIM pPa3HbIX aBTOPOB)
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