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BBEJIEHHUE

Teopus 3BoNIIOIUU SBISIETCS OJHOM M3 BaXXHEHIIUX OMOJIOTMYECKUX TEO-
puit, OOBSACHAIONIEH OCHOBHBIE OCOOCHHOCTH U MYTH Pa3BUTHUSI OPTaHUYECKO-
ro MHUpa, 11e1ecoo0pa3HOCTh CTPOCHUS M MPUCIOCOOJIEHHOCTh OMOJIOTHYE-
CKHUX CHUCTEM, 3aKOHOMEPHOCTH UX UCTOPUUYECKOTO PAa3BUTHS, OPTAaHU3ALIUIO U
pa3zHooOpasue BUI0B B MPOILIOM U HacTosmeM. OHa 0000111aeT JaHHbIE MHO-
rux OMOJIOTMYECKHUX HAyK W MPEACTaBIsACT COOOM CHUHTE3 JOCTHUXKEHHI nap-
BUHU3MA, OOTaHUKH, 300JI0TUH, MOP(HOPU3NOIOTUH, MOJIEKYJISIPHON OUOII0-
MU U TEHETHKH, SKOJIOTUH, OMOTEOIIEHOJIOTUH U APYTHX HayK. DTO HayKa 00
OOIIMX 3aKOHAX MCTOPUUYECKOTO PAa3BUTHUSI OPTAHUYECKON MPUPOIBI, METOHO-
JIOTUYECKAasi OCHOBA BCEX CIEIMAIbHBIX OMOJOTUUECKUX IUCHUILIVH.

VYyenue 00 3BOJIIONMUHU C TO3ULUA OTMEUEHHOTO JOJDKHO JaTh CTYIEHTaM
3HaHUS, NPEXKJE BCEro, 00 OOIKNX 3aKOHOMEPHOCTSIX UICTOPUUYECKOTO Pa3BU-
TUS )KUBOW TPHUPOJbI, MEXaHU3MaX U HANpPaBICHUSIX HU3MEHYMBOCTU >KUBOM
MaTepuu, O MPUHIIUIAX OPTraHU3aIUN €IUHUIL KUBOTO.

[lenbto npenoiaBaHusi TEOPUU IBOJIIOLUK SIBIISIETCS (POPMUPOBAHUE Y CTY-
JIEHTOB YETKOIO MpEACTaBiIeHUs O (DAKTOpax, ABMKYIIMX CHUJIAX M 3aKOHO-
MEPHOCTSIX 3BOJIIOIIMOHHOTO MPOIECCa, MATEPUATUCTUUYECKOTO MUPOBO33pe-
HUS, TOHUMaHUS CBSI3U TEOPUHU DBOMOIUU C MU30pPAHHOM MMH CIIEHHUaTbHON
oOnacTu OMoJyorvu. 3ajayu JUCLUIUIMHBI COCTOAT B MO3HAHUM U U3YYCHUU
OOIIMX 3aKOHOMEPHOCTEW IBOJIONMNH, MPUUYUH U MEXaHU3MOB Mpeodpa3zoBa-
HUS )KUBOTO Ha BCEX YPOBHSIX €ro OpPraHU3alNU, IPUYUH €IUHCTBA U OTPOM-
HOT'O MHOTOOOpa3usi OPraHMYECKOro MUPa, BHISICHEHUH UCTOPUUYECKUX CBSI3EH
MEXKTy pa3HbIMHU (POPMaMU KU3HU U NMPEJIBUACHUS UX PA3BUTHS B OyAyIIEM.

3HaHUS U HaBBIKHM, MPUOOpETaeMble CTYJIEHTaMH, MOTYT HCIOJIb30BaThCSA
JUIsL pellieHus (3a5jad MPUPOAOIIOIb30BAHMS, OXpaHbl OKpPYXKalollel Cpeibl,
CEJIbCKOTO X0351CTBa, MEIUIIMHBI.

Teopus.3BOJIOIUY CBsI3aHA C TUCIUIIIMHAMU. TEHETHUKA, 300JI0THSl, SKOJIO-
rus, OMOTEXHOJIOTHS, JP.

B moaroToBKe HACTOSIIETO U3/IaHKsT OOJIBIIYIO POJIb ChIrPAIN KOHCTPYK-
TABHBIE MPEIJIOKEHUSI, C/IETTaHHbIE KaHAUAATOM OHOJIOTMYECKUX HayK, J10-
ueatom bBI'Y Bepoit CrenaHoBHONW AHOXWHOW, M aBTOPHI BBIPAXKAIOT €U
IIIyOOKYIO TPU3HATENbHOCTb.



Jlexmust 1 Ilpeamer, neau u 3aga4u, CBA3b € APYTrUMH
HAaYKaMM, 3HAYCHUE IBOJTIOLUOHHON TEOPUH

1.1 Ilpenmer, 11eau U 3aa9U BOJIFOITMOHHON TEOPUHT
1.2 CBsI3b 3BOJIIOIIMOHHON TEOPHH C IPYTUMHU HayKaMH
1.3 3HavyeHue HBOJIOIIUOHHON TEOPUHU

1.1 IlpeameT, 1eJIU U 321a4M IBOJIIOIUOHHON TEOPUH

Hanbonee pacnpocTpaHeHHOE ONpENeEHNUE 3BOJIIOLUHN CIAEAYIOIIEE: IBO-
JIOIIMEN HAa3bIBAETCSl MPOIECC MCTOPUUECKOTO PA3BUTHUSL KUBOU IPUPOJIBI.
NmeroTcst Takke Oosiee pa3BepHYThIE OMpPEACIICHHs JAaHHOTO MOHSTHS, KaK B
yueonuke A.B.S6mokoBa u A.I'. FOcydoBa «IBomonnonHoe yueHue (J1apBu-
Hu3M)» (1989, 2006): «buonoruueckas 3BOJIONUS - 'HEOOpATUMOE U, B W3-
BECTHOU CTENEHM, HAMPABICHHOE MCTOPUUYECKOS, PA3BUTHE KUBOU MPUPO/IHI,
KOTOPOE COMPOBOXKAAETCS U3MEHEHUEM T'€HETHUECKOTO COCTaBa IMOIMYJISIIHM,
dbopMUpoBaHUEM ajanTaluii, 0Opa3oBaHUEM W BBHIMUPAHHEM BHUJIOB, MPEOO-
Pa30BaHUSAMHU KOCUCTEM, OMOTe0LI€HO30B ¥ OHOC(ephl B IIEI0M». IBOJIIOIIH-
OHHbIE U3MEHEHUS], IEPBOHAYATILHO. BO3HUKHYB KaK OTKJIOHEHHS! B T'€HEeTHYe-
CKOM aIlfapare OTAENbHBIX 0CO0EH, 3aXBaThIBAIOT BCE YPOBHU OpraHU3aIuU
OMOJIOTUYECKUX CUCTEM.

OBOJIIOIIMOHHAS TEOPUS KAK JAUCIUIUIMHA M3y4daeT OO0IIHre 3aKOHOMEPHO-
CTH W JIBUXKYIIHE CUIbl HCTOPUUYECKOTO Pa3BUTHS XU3HU. KpymHbie pa3aensbl
ABOJIIOIIMOHHON TEOPHUU — UCTOPUSI BOSHUKHOBEHUS U PAa3BUTHE HBOIIOIMOH-
HBIX WJEW, KOHUEHNLIMI MUKPO- U MaKpOA3BOJIOIMUHU, (puioreHeruka. [lensvio
HBOJIIOIIMOHHOMN “T€OpPUU  SIBJIIETCSl BBISIBIICHHE 3aKOHOMEPHOCTEH pa3BUTHUS
OpraHUYECKOr0. MUpa MJis MOCIEIYIOUIEr0 YIpPaBiICHUS 3THUM MPOLECCOM.
OBOJIIOLIMOAHAS TEOPHUST PEIIAeT 3a0ayuu, BHITEKAIOIIME W3 HEOOXOIUMOCTH
MO3HAHUS QOIIMX 3aKOHOMEPHOCTEN IBOJIIOIUY, PUYUH U MEXAHU3MOB Mpe-
oOpa3zoBaHus )KMBOTO Ha BCEX YPOBHSIX €r0 OpraHU3allUu.

1.2 CBs13b 3BOJIIOIIMOHHON TEOPHUH C APYTUMH HAYKAMH

DBOJIIOIIMOHHAS TEOPHUsI, CYMMHpPYS 3HaHUS B 00JacTH OMOJIOTHUH, I€0JIO-
T'MH, MaJCOHTOJIOTHH, Teorpauu, aHTPOIIOJIOTUH, XUMUH U MHOTUX APYTUX
JTUCLMIUINH, PACCMAaTPUBAET BECh KOMILUIEKC MPOOJIEM KHU3HU: €€ Pa3BUTHE OT
3apOXKICHUS 1O BOSHUKHOBEHHUS pa3yma, OCBOEGHHUE cpell OOuTaHHs, aaamnTo-



reHe3 K U3MEHEHMIO BHEIIHUX YCIOBUM, BOBHUKHOBEHUE M BHIMHUPAHUE BU-
OB, U3MEHEHHE >KU3HU B pe3yJbTaTe Kak INI00albHOro, TaK U MECTHOIO
Mmacitaba. [IpoGiema pa3BuTHs Bcerja OblLia KIHOUEBOH MpobsieMoit dhusio-
copuu. OHa cOCTaBJISIET CYTh AMAJIEKTUYECKOro MeTojaa. buosor, pycckuit
yuenbli, akagemuk JI.C. bepr nan nmpumep 3BOIIOLHMOHHOTO MOJAX0/1a B JTUHT-
BUcTUKE. V1en »BONIOIMHU, €CTECTBEHHOIO 0TOOpa UCTIOIB3YIOTCS, XOTS U HE
BCErJla KOPPEKTHO, B COLIMOJIOTUU (COIMaI-TapBUHU3M) JJIsI O0OBICHEHUS 00-
IIECTBEHHOT'O Pa3BUTHs. DBOJIOLMOHHBIE UJIEU YCIIEIIHO Hcnoias3oBall-JI.H.
['ymuneB st aHanu3a 3THOreHe3a. VM3yueHue HEepaBHOBECHBIX XUMHUYECKHX
CUCTEM TOKa3aJI0 BO3MOKHOCTh MX CaMOOPTraHU3allMM U YCJIOKHEHHS, BO3-
MOXHOCTh X CAMOOPTaHHU3alUH U YCIOKHEHUS, BO3MOKHOCTh Pa3BUTHUS HA
3TON OCHOBE CIIOKHBIX OPraHUYECKUX COCIMHEHWW M BO3HHKHOBEHUS TAKHUM
MyTeM >KU3HU. DBOJIOLMOHHAS TEOpHs, CPOPMHUPOBAHHAS B Helpax OUOJIO-
MU U JIONOJIHEHHAS 3aKOHOMEPHOCTSIMHU Pa3BUTHS IPYTUX CHUCTEM, SIBUJIACH
GyHIAaMEHTOM CHUHEPTETHKH, PAaCCMaTpPUBAIOIIECH ‘\CAMOPA3BUTHE U YCIIOKHE-
HUE JIFOOBIX CHUCTEM KaK pe3ysbTaT MX B3aUMOACHCTBUA co cpenor. Camoe
HEMOCPEICTBEHHOE OTHOLIEHUE ABOJIOLMOHHAs TEOPUS MMEET U K DKOJOTUU
B €€ IIMUPOKOM MOHUMAHUU. MOYKHO TOBOPUTH, YTO IKOJOTHS — 3TO SBOJIIO-
1151, BOTUIOIIEHHASI B COBPEMEHHOM ACHUCTBUTEIHLHOCTU. DBOJIOIMOHHAS TE€O-
pHUsl HE TOJBKO OOBSACHSET MPOILIOE, HO U JaeT METOJ0JOTHYECKHE OCHOBBI
JUTsl TipeABuieHus Oyaymiero. be3 3HaHMsI OCHOB BOJIIOIIMM HEBO3MOYKHA HU-
Kakasi 0CO3HaHHasl, d3P(PEeKTUBHAS AEATEIBHOCTh B 00JaCTH MPUPOIOIOIIB30-
BaHMUSL.

1.3 3HaveHne IBOJIOIIMOHHON TeopUHU

OBOJIIOLIMOHHAAS TEOpHUsI SIBISETCA TEOPETUUYECKOM 0a3oil OMOJIOTHH, Tak
KaK OHa OOBSICHSET OCHOBHBIE OCOOEHHOCTH, 3aKOHOMEPHOCTH U MYTH Pa3BU-
TUS OPraHUYECKOTO MHPA, MIO3BOJISIET NOHATH PUYMHY €JUHCTBA U OTPOMHO-
ro MHOIO00pa3usi OPraHMYECKOTr0 MHpA, BBIICHATH HCTOPUYECKHE CBSI3U
MEXAY pa3HbIMU (pOpMaMH KU3HU U NPEABUAECTh UX pa3BUTHE B OyAyILIEM.
OBOJIIOIIMOHHAS Teopus 0000LIAeT JAaHHbIE MHOTMX OHOJIOTMYECKHX HAayK,
MO3BOJISIET MTOHATh MEXAHW3MBbI U HANPABJIEHUS U3MEHYMBOCTH KMBOM Mare-
pun. OHa MMEET BaXXKHOE 3HAYEHHUE JJIS1 MPAKTUKH CEIbCKOTO XO034ICTBa, Ce-
JIEKIIUU, OXPaHbl OKpYKarouen cpeabl. IMEHHO Teopus SBOJIOLUU JTAET BO3-
MOYHOCTb MOHSATh ONTUMAIIBHYIO CTPATErHi0 B3aMMOOTHOIICHUS YEJIOBEKA U
OKpY>Kalolllel »XMWBOW MPUPOBI, MO3BOJISIET CTAaBUTh BOMPOC O pa3zpadOTKe



MPUHIIMIIOB YIPABISIEMON SBOJIIOIUU.

B 0011em, 3BOJIOIMOHHAS] TEOPUS 3aHUMAET IIEHTPAIIbHOE MECTO B MHOT'O-
0Opa3HOM 3[IJaHUU COBPEMEHHOUN OMOJIOTHH, CIIYKUT TEOPETUUECKON OCHOBOM
pa3BUTHUsL OMOJIOTMHU. DBOJIIOLMOHHBIN MOAXO0J BaKEH BO BCeX 0€3 MCKIIIoUe-
HUsL 00NacTsAX OWOJIOTHHU, OH SIBIIIETCS METOJO0JIOTMYECKON OCHOBOM OMOJI0-
ruu B 1iesioM. Kak ormerw Beigaromumiicss reHeTuk @.I°. JloOp)KaHCKUM, «...B
OMOJIOTUY BCE HAIOJHSAETCS CMBICIOM JIUIIb TOT/A, KOra UCTOIKOBBIBAETCS
C DBOJIFOLIUOHHOM TOYKHU 3PECHUS.

Takum 00pazom, PBOJIONMS KU3HU Ha 3emiie — Heocnopumblit-paxkt. [Tpu-
YUHBI 3BOJIIOIIUU KUBOTO, NBWXYIIUE CUJIBI U 3aKOHOMEPHOCTH - 3BOJIOLIUH,
PacCMOTpPEHME U aHAJIM3 ATUX IMOJIOKEHUN COCTABIISIET OCHOBHOE CO/IepKaHUe
COBPEMEHHOU TEOPUU IBOIOIUU.

YenoBek BO3JEHCTBYET Ha HBOJIOIMOHHBIN MPOIECC. Pa3HbIMU CIIOCO0a-
Mu. C MOMOIIBIO UCKYCCTBEHHOTO OTOOpa, Hapsay. ¢ ruOpuan3aiei, yemno-
BEK Cco3/1aJl MHOTrooOpaszue GopM KyIbTypPHBIX PACTEHHUI U KMBOTHBIX U TIO-
JYy4YWJT BBICOKO MPOJIYKTUBHBIE MOPOJIbI KUBOTHBIX M COpPTa PACTEHUH. DTOT
Croco0 MPUMEHSIETCS JUIsl TTOTYUYEHHS [IEHHBIX [ITaMMOB MUKPOOPTAHU3MOB.
YenoBek OCTaBIAET AJIsl PA3MHOXKEHUS JIYUHINX 0COOe C MOJIE3HBIMU XO03sIi-
CTBEHHBIMU KaueCTBaMH, U3MEHSET B HY)KHYIO CTOPOHY YacTOTy BCTpeuae-
MOCTH aJljieJiell B pa3MHOXKaeMOM HONYJIALNHU, U3MEHAs ee cTpyKTypy. Co-
3/laBa€MbI€ YEJIOBEKOM IOPOJIbL-H COpTa HE BCEr/a CIOCOOHBI K pa3MHOXKE-
Huto. Jlukas GaHKMEBCKas Kypulia HeceT He Ooiiee 25, a Kyphl JIYUIlIUX MOPOJ
HecyT Oosiee 300 sAuIl B TOJ, HO OHU MPAKTUYEACKU YTPATUIU WHCTUHKT
HACHKUBAHUS — OTy (DYHKIMIO BBIIOJHSIET WHKyOaTop. 3€pHa KYKypy3bl
IJIOTHO CUJST B MOYATKE U 3aKPBITHI JINICTOBBIMU OOBEPTKAMU, TOITOMY OHHU
HE MOTYT OChINathest. EcTecTBEHHO, O€3 MOMOIIM YeJoBeKa Takas KyKypy3a
pa3MHOKaTbCsl HE CMOXKeET. HekoTopble KyIbTypHbIE pACTEHUS HE 00pa3yloT
CEeMSIH U pa3MHOKAIOTCA JIMIIb BET€TaTUBHO, HAIIpUMED, O€CCeMsIHHBIN OaHaH
WM PACTEHUSI C MaxpOBBIMU IIBETAMH, Y KOTOPHIX BMECTO THIUYMHOK pPa3BH-
BalOTEs JieriecTKU. Bpsi nu 11000€ 0JJOMalllHEHHOE KMBOTHOE WJIU KYJIBTYp-
HOE PacTEHUE MOXET yCTOSTh B 0OphOE 3a CyIIECTBOBaHUE C APYTUMH Opra-
HU3MaMH.

YenoBek OKa3bIBaeT BIUSHUE HA TEMIIbI BOJIOLMHU. ITO OOBICHSIETCS TEM,
YTO HMCKYCCTBEHHBIH OTOOp Kak rjaBHBIM (DAKTOp SBOJIOUUMU KYJIBTYPHBIX
dbopm neiicTByeT ropasno 3d@exTuBHee ecTecTBeHHOro. Yacto mopoisl A0-
MalTHUX XUBOTHBIX, MOJYyUYECHHbIE 32 HEMHOTHUE COTHHU, a TO U JECSATKH JIET,
OTJIMYAIOTCA APYT OT JIpyra 3HAYUTEIBHO 00Jiee PE3KO, YEM BHUJIbI U JaXKE PO-



ITbI TUKHUX KUBOTHBIX.

['maBHas ABMXKyIIask CUIa 3BOIOLMY — €CTECTBEHHBIA OTOOP JEHCTBYET Ha
MPOTSIKEHUHU JIECATKOB U COTEH mokoyieHu. 1, kak ormevan Y. JlapBuH, HET
npejena JAesITeIbHOCTH ATOM CHIIBI, MEJIJIEHHO M MPEKPACHO MPHUCIIOca0InuBa-
IOIEeH Kaxayro GopMy K CaMbIM CIIOKHBIM KM3HEHHBIM OTHOIIEHUsIM. B mo-
T'YUYyI0 CHITY 0TOOpa MOBEPHJIU JIUIIH TOT 1, KOT/Ia YeJIOBEK CaM CTaJl aKTUBHO
BIIMATh HA OKpYyXawIlyr cpeay. Cam TOro He »keiasi, 4eJIOBEK «BBIBEI»
HAaCEKOMBIX, YCTOMUMBBIX K CAMBIM CHUJIBHBIM SIJIaM; KPBIC, Mepe]l KOTOPbIMU
OECCUIIBHBI BCE CPEJICTBA; OAKTEpPUHU, HA KOTOPHIX HE JIEUCTBYIOT.caMblie 3(-
(beKTUBHBIE aHTUOMOTUKH. DTO TIPOU3OIILIO HA MPOTSHKEHUM HEMHOTHX YeJio-
BEUECKHUX IMOKoJIeHui. ClieiyeT Mo uepKHYTh, YTO €CTECTBEHHBIN OTOOp UJIET
o 00IIel MPUCTIOCOOJIEHHOCTH OpTraHn3Ma, a He TI0 KaKOMY-HHOY/Ib TTpU3Ha-
Ky. B oTam4me OoT HEro MCKyCCTBEHHBIH OTOOpP YacTO ‘BeJETCS IO OJHOMY
MpU3HAKY, BAXKHOMY JIJIs X03siicTBa. B pe3ynbTare ObIBaeT, uTo 00IIas mpu-
CIIOCOOJICHHOCTh OpraHu3Ma CHuXaetcs. Hampumep, OBIbI ¢ HEOOBIUAWHO
TOHKOM IIEPCThIO, BhIBEICHHBIE B KOHIIE XIX BeKka okazaluch HEKHU3HECIO-
COOHBIMU — CJTA0BIMU U BOCIIPUUMYHUBBIMHU K OOJIC3HSIM.

N3meHsis u cokparnas 6nopazHooOpas3ue eCTECTBEHHBIX OMOIIEHO30B, KO-
CHUCTEM YeJIOBEK BIIUSET Ha Onochepy. B.LIEIOM.

YenoBeyecTBO B HACTOSIIEM K _OYAyIIEM JOJKHO OCO3HAHHO OCYIIECTB-
JSTh CBOIO JIEATEIHHOCTh MO OTHOIICHUIO K Ouocdepe, mpuHUMaAThL BO BHU-
MaHHE U YUUTHIBATh MOCJIEACTBUSI HAITPABICHHOW NEPEJEIKHU TPU BTOPKEHUU
YyeJoBeKa B IUIAaHETapHBIE Hpoliecchl. Ha coBpeMeHHOM 3Tame, Korjaa jies-
TEJIbHOCTh YEeJIOBEKa MMEET Ba)KHOE 3HAUYCHHE B TAaKMX OTPACIISIX XO3SUCTB,
KaK CeJIbCKOE, MUKPOOUOJIOTHSI, TPOMBICIIOBOE XO3SIMCTBO, TOpa3io 0OJbIlIee
3Ha4YCHUE TMPUOOPETAeT BO3MOXKHOCTh BO3HUKHOBEHHUS, (HhOPMHUPOBAHMUS,
TpaHcpopmaIdn ajanTaluil )KUBBIX OPraHU3MOB. DTO MOXET CTaTh NMPUYH-
HOW HApPYILICHUS COOTBETCTBUS KUBBIX OPraHU3MOB YCJIOBSIM MX CYILECTBO-
BaHUI.

Bonpocsl 11 caMOKOHTPOJIS

1 Yto u3ydaet 3BOJIOLIMOHHAS TEOPHUS KaK JUCHHUILINHA?
2 OmnpeneneHue 3BOIONUN KaK SBICHUS KUBOU MPUPOJIBI.
3 C xakuMu HayKaMHM CBsi3aHa dBOJIIOIIMOHHAS TEOpHUs?

4 Kakoe 3Hau€HHE UMEET IBOJIIOIIUOHHAS TEOPUS?



Jlexuus 2 /loka3areabcTBa M METOAbI H3YYEeHHMS IBOJIIOIMH

2.1 JlokazaTeabCTBa MAJICOHTOJIOTHH JJII 00OCHOBAHUS SBOJIIOIUH
2.2 JloxazaTenbcTBa Omoreorpaduu it 0OOCHOBAHUS IBOJIOINHI
2.3 Metonpl 1 1aHHBIe MOPGOJIOTHU I 0OOOCHOBAHUS 3BOJIIOIIIHT
2.4 MeTo/ibl M JaHHBIE YMOPHUOJIOTUN IS OOOCHOBAHUS SBOJIIOIUY

JlokazaTenbCcTBa SBOJIIOIUN TECHO MEPEKIMKAIOTCS ¢ METOIaMU ‘U3ydCHHUS
9BOJTFOITMOHHOTO TIpoliecca. [ TaBHeHIIe U3 METOJ0B M3yYCHHS YBOJIOIMOH-
HOTO IIpoIiecca, MpeACcTaBIsIeMble OMOIOTHYSCKUMH JUCIHUILUIMHAMUY B TIOCIIE-
JOBATEIIBHOCTH, KOTOpasi OTpakaeT MPOHUKHOBEHUE SBOJIOMUOHHBIX HICH B
ATU JUCHUMIUIMHBI, CIEIYIOIINE: MaJeOHTOIOTUYECKUE, Oruoreorpaduieckue,
MOP(hOJOTHIECKHE, SMOPHOJIOTHIECCKUE H CUCTEMATHICCKHE, a TAaK)KE JIAHHBIC
TCHETUKH, ONOXHMHH, MOJIEKYJIIPHON OMOJIOTHH.

2.1 I[OKa3aTeJIBCTBa NAJECOHTOJI0THN JJIA 000CHOBaAHHUS JIBOJKOIHNHA

Bce 6e3 umckimoueHUs METObI ITaJlCOHTOJIOTHH, KaK HayKH 00 HMCKOIae-
MBIX OpraHHU3MaX, PaCCMAaTPUBAIOTCS KaK METOJIbI N3YUEHHUS IBOIIOIMOHHOTO
nporecca. [ J1aBHENIINMY NaJIEOHTOJIOTMYECKUMHA METOIaMU U3YyUYEHUS U J10-
Ka3aTeJIbCTBAMU 3BOJIIOIIMN, OPTAHUYECKOT0 MUPA SIBJSIOTCS: BBISIBIICHUE HC-
KOIaeMbIX ITPOMEKYTOUHBIX (TIEpeXOAHBIX) (HOpM, BOCCTAaHOBJIEHHUE (hUIIOTE-
HETUYECKUX PSAIOB U OOHAPYKEHHE MOCIEA0BATEILHOCTH UCKOTIAEMbIX (POPM.
Uckonaemvle nepexodmnvie popmvl — 3T0 (GOPMBI OPTAaHU3MOB, COUYETAIOIINE
PU3HAKU O0Jiee APEBHUX U MOJIOABIX TPYMI. SIpKUMU TPEICTaBUTEIISIMH TIe-
PEXOIHBIX (opM ABJIAIOTCS: Uckonaemas Ichtyostega, mo3Bosisronias cBsi3aTh
pBIO ¢ HAa3eMHBIMH TTO3BOHOYHBIMH; Archaeopteryx, mokaspiBaroias Ha CBS3b
peNTWINIl I NTULL;, 3BeponoAoOHas penTuiausi Lycaenops, kotopas mo psmay
OCHOBHBIX YEPT CTPOEHUS U 00pa3y *KU3HU UMeNa MPU3HAKU HACTOSIIINX Perl-
TWIUW U, B TO K€ BpeMs, MPU3HAKK MIIEKONUTAarONMX (auddepeHnupoBKa
3yQO0B, pa3BUTHE OOJBIION 3yOHON KOCTH, BTOPUYHOTO KOCTHOTO HEOA U JIp.).
['pynna ceMeHHBIX ManOPOTHUKOB Jajia HA4aJlo TOJIOCEMEHHBIM PACTCHUSIM.
[lepexomubix opM MEXTy HBIHE JKUBYIIUMH W UCKOMIAEMBIMUA OpTraHU3MaMH
OOHapy>KEHO OOJIBIIIOE YMCIO B KPYIHBIX (TUIBI, KJIACChl) U O0Jee MEIKHUX
(OTpsiBI, TOPSZIKH, CEMEWCTBA) TAKCOHOMUYECKHX TPYIIIax >KUBOTHOTO M
pactuTenpHOTO MUpa. [lowicku m ommcanue Takux (opM CiIyKaT BaKHBIMU



METOJIaMH BOCCTAHOBJIEHUS (UIIOTeHE3a OTACNBHBIX IpyIi. Durozenemuye-
cKue (naneommono2uieckue psovl) — 3TO psiibl UCKOMAeMbIX (popm, CBsI3aH-
HBIX JIPYT C JPYrOM B MPOIECCE IBOJIOLMH U OTpa)xarolue XoJ puioreHesa.
M3BecTHO MHOTO MAJIEOHTOJIOTUYECKUX PSAOB: JIOMIAAei, HOCOPOToB, X00O0T-
HBIX U Jp. Tak, HalM4Yue B HBOJIOLMHU JIOMIaed MHOTHMX IOCJIEI0BATEeIbHO
CMEHSIOIMX APYT Jpyra GopM Ha OOMIMPHBIX MPOCTPAHCTBAX Psa KOHTHU-
HEHTOB, TTO3BOJIUJIO TOCTPOUTH (PUIOTEHETUUYECKUM PsiJ] C BBICOKOM CTEHCHBIO
JIOCTOBepHOCTU. Ha mpumepe aHaim3a 3TUX PSAJOB BUJHA MOCTEHEHHOCTH
MpoIecca BOJIOIUHU, TPUOOPETEHUE CMEHSIIONIUMHU JIPYT JIpyra MCKOMaeMbl-
MU (opmMaMu Bce OOJIBILIETO CXO/ICTBA C COBPEMEHHBIMU. Pa3BUTHE CMEHSIIO-
MIMX APYT Apyra My4YKOB, WIK BeepoB, (OpM Upe3BbIYANHO XapaKTEPHO IS
OTJIETLHBIX CTBOJIOB JIFOOBIX TPYMI B MPOLIECCE ABOIIOLUM. Psbl Mckomnae-
MBIX MPEIKOB OCOOCHHO MHTEPECHO aHAIM3UPOBATH C IBOIIOLIMOHHONW TOUYKHU
3pEeHUS 0 OTHOIIEHUHUIO K COBPEMEHHBIM popmaM. JlocTynmHOoCTh 111 Ti1y0o-
KOT0 aHaJIN3a COBPEMEHHOTO HaM 3BEHA IEMH MO3BOJISIET JyYIlle TOHATh OCO-
OCHHOCTH Pa3BUTHUS BCETO ABOJIOIMOHHOTO psifa. [Ipu onpeneneHnsix Ona-
TONPUSITHBIX YCJIOBUSIX B MCKOIMAEMOM COCTOSIHUM B OJTHOM U TOM K€ MECTE
COXPaHsIOTCS Bce BhIMepIne popmbl rpyimbl. [TocaoiHblil aHAIN3 TAKUX OT-
JIO’KEHUM JaeT BO3MOXKHOCTD MOJYUYUTh NICTUHHYIO MOCIEA0BATEIbHOCTDh BO3-
HUKHOBEHUSI U M3MEHEHUs! (OPM<B IBOJIIOIUHU, YCTAHOBUTH PEATBHYIO CKO-
POCTh POTEKAHUS IBOIOIIMOHHOI'O TIpoliecca.

B nocnennue necsaTuneTys B>U3y4eHUU UCKOMAEMbIX OCTATKOB JIOCTUTHY-
Thl OOJIbIIIME ycrexu. MeToabl pacTBOPEHUSI OKPYXKAIOIIEH MOPOJbI MO3BO-
JISIFOT BOCCTAHABIIMBATE JIAYKE OUEHb TOHKOE CTPOEHUE BBIMEPIITUX MUKPOCKO-
MAYECKUX OpPraHu3MOB, [IprMeHEHHE COBPEMEHHBIX MNaJ€OMarHUTHBIX, Ma-
J€OXUMHUYECKUX,-PAAU0ABTOrpahUUECKUX U JPYTUX METOAOB HCCIEIOBAHUSA
MO3BOJISIET BBISICHUTH OCOOEHHOCTH MPOILIBIX KJIMMAaTOB U YCJIOBUH Cyllle-
CTBOBAHUSL,HAIIpUMEP, COJICHOCTh U TEMIIEPATypPy BObI, C TOUHOCTHIO JaTH-
poBaTh M3yuyaemble oCcTaTKU. Ha 3TOl OCHOBE BO3HUKAET peajibHasi BO3MOXK-
HOCTB.PEKOHCTPYKIIMU SKOCUCTEM MPOILIOTO.

2.2 Jloka3zareabcTBa OMoreorpadguu 1jist 000CHOBaAHHSI IBOJIIOIUU
buoreorpadusi nMeeT MeTOIbI, TTO3BOJISAIONINE TPOAHATU3UPOBATH OO
XOJI IBOJIIOIIMOHHOTO Tporiecca. B gucie 6uoreorpadmieckux METOA0B €CTh

cienyromue: cpaBHeHue Giop U gayH, OCTPOBHBIE (OPMBI, OCOOEHHOCTH
pacrpocTpaneHus: Ou3kux GopM, IPEPHIBUCTOE PACIIPOCTPAHEHUE, PETUKTHI.
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N3ydenne ocoOEHHOCTEN pa3BUTHUSI COBPEMEHHBIX KOHTUHEHTOB 3€MJIU B
COTIOCTABJICHUM C aHAJIM30M HMX HACEJICHHS TMO3BOJISIET CYJUTh O MaciiTadax
HBOJIIOIIMH, CBA3AaHHBIX C BOBHUKHOBEHHEM ILienbiX Quiop u gayH. Hanpumep,
B KOHIIE IOPCKOT0 mepuoja me3030ickoil 3pel KOxxknas Amepuka u Adpuka
(BMecTe ¢ Manarackapom) o0pa3oBbiBasia MOHOJUT. Cieabl 3TOro OBLIOTO
€MHCTBA COXPAHAIOTCA B COBpeMeHHOUM (ayHe. TakoBwl uryansl HOxxHOM
Amepuku U Majarackapa, MHOTOYMCJIEHHBIE COMOBBIE M XapallMHOBH/IHBIE
pbi0bl FOxxkHOM AMeprku U AQpuku. B KOHIIE MEIOBOTO mepuojia pactoio-
KEHHE MAaTEPUKOB MPUOIMKAETCI K COBpeMEHHOMY. KMEIOTCS - IpUMEPHI
CXOJICTBA W PA3JIUYMsl HACEIICHUS OTAEIbHBIX TEPPUTOPUM, KOTOPHIE MOTy4da-
10T OOBSCHEHHE C MO3UIMI UCTOPUHU TEPPUTOPUH MIaHeThl. PayHa MIIEKOIHU-
taporux CeBepHoil Adpuku o4yeHb OnM3Ka K TakoBou B~CeBepHOUN A3zum.
st paynst CeBepHoil Amepuku, Kak u Ay paynsl CeBepHoil EBpazuu, xa-
pakTepHbl MHOTHE Osn3kue (GOpMbI (JIOCHU, KYHUIIbI, HOPKHU, O€Jible MEIBE/IH,
CYPKH, CYCIUKH U Jp.). DTO OMpEaesieTcss TeM O0CTOATETLCTBOM, YTO CpaB-
HUTEJIbHO HEJABHO CYIIECTBOBAJ IIMPOKUN. «MOCT» MEXAY OTIEIbHBIMU
HbIHE KOHTMHEHTaMHu EBpa3zuu n CeBepHOW. AMEPUKU — JIUIIb MUJUIMOH JIET
Ha3aJl ’TU KOHTUHEHTHI OBUIM CBS3aHBL APYT ¢ Apyrom. B To ke BpeMs nme-
10TCs TIyookue paznuuus B ¢payHe CeBepHoit u FOxxHOM AMEpUKH, HECMOTPS
Ha OOJIBIIYIO TEPPUTOPUATIBHYIO OJIM30CTh KOHTHHEHTOB. CBOEOOpa3ue Ku-
BOTHOTO HACEJIEHUs 3TOM YaCTU-IIAaHEThI OOBSCHAETCS JIIUTEIbHON U30JIS1IU-
€l KOHTUHEHTOB. B CX0/IHOM HOJIOKEHUH OKa3bIBACTCS U ABCTpaus.

®dayHa u (yopa OCTPOBOB OKa3bIBA€TCS TE€M 0O0Jee CBOECOOpa3HOW, 4YeM
mIy0Xe M JIoJbIIe OCTPOBA M30JUPOBaHbI. Tak, CpaBHUTEIBHO HEJABHO IIO-
TEpSABIINE CBSI3b C MAaTEPUKOM bpuTaHckue ocTpoBa UMEIOT (PayHy C He-
OOJBIITUM YUCJIOM aBTOXTOHHBIX BUJIOB (KypomaTKa rpayc, ABa BUJia MOJEBOK,
pPAIl YIMTOK, HACeKOMBIX). JlaBHO 000CcOOMBIMIACS OT apUKaHCKOrO maTe-
puka octpoB Manarackap, Ha000poT, UMeeT cBoeoOpasHyto ¢ayHy. [leTanb-
HBbII aHajM3 OCTPOBHOM (hayHBI MO3BOJSIET BOCCTAHOBUTH IMYTH 3BOJIIOIUU
rpynnbl OJTM3KUX BUOB.

buoreorpadudeckuii aHaau3 pacrnpocTpaHeHus OJM3KUX (HOpM MOKa3bIBa-
€T, YTO C TOMOIIBIO 300re0rpauueCcKuX TaHHBIX MOXKHO BOCCTAHOBUTH BO3-
MOXHBIN XOJI 3BOJIIOLIIMOHHOTO MPOLECCa, MOTYYUTh TAHHBIE O TEMIIAX 3BO-
JIIOLIMM, BBISIBUTh LEHTPBl MPOUCXOXKIEHUs rpynm. IIpumepom moryt ciy-
KUTh MPECHOBOAHBIE curu poja COregonus, BcTpedaroluecs B HACTOSIEE
BpEMsI B HEKOTOPBIX pekax AHrMU U VpiaHauu: UCXOIHBIA MPApPOAUTENb-
CKHI1 BHJI COBPEMEHHBIX CUTOB OOUTaJ B OTPOMHOM IIPECHOM BOJ0EME, 00pa-
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30BaHHBIM CTEKAIOMMUMHUCS pekaMmu. M3-3a MPOHUKHOBEHUS B BOJAOEM MOP-
CKOU BOJIbI MPY MOHWKEHUU CYIIN OT/ACJIbHBIE PEKU ObUIM U30JUPOBAHbI, U HA
MPOTSKEHUH TOCIEAYIOIIEN CAMOCTOSITENBHOM 3BOJIIOIMU TPYMIIBI U30JIUPO-
BaHHBIX CUTOB MPE0OPa30BAIKCH B TP Pa3HBIX BUJIA.

Yo6eauTenbHbIMU 3BOIIOIMOHHBIMU «JTOKYMEHTAMMU» CIyKaT (PaKThl mpe-
PBIBUCTOTO paclpOCTpaHeHUs] opraHu3MoB. [Ipexae MallcKuid JTaHabI ObLI
IIMPOKO PACIpPOCTPAHEH MO JECHBIM YMEpEeHHbIM parioHam CeepHou-EBpa-
3UM, HO BO BpEMs HACTYIUICHUS JICAHHUKA CIUIOIIHOM apeay OKa3ajCs pas3o-
PBaHHBIM, MaliCKUH JIAHIBIIII COXPAHUIICSI B HEMHOTHX 00JIe€ TEIIbIX MECTax
OOUTaHMs, U 3TH OTJEIbHBIE YACTH MPEXK/E SAUHOTIO BUIA CTAIM Pa3BUBATHCS
CaMOCTOSITEIIBHO.

O ¢uope u dayHe nanexkoro mponuioro 3emMiid CBUIETEILCTBYIOT PEJUK-
TOBbIE (OpMBbI. Penuxmsl — 3TO OTACIbHBIC BUIBI UM HEOOJBIINE TPYMIIbI
BUJOB C KOMIUJIEKCOM MPU3HAKOB, XapaKTEPHBIX JJISL JABHO BBIMEPIIUX TPYIIII
nponuibix 3mox. [IpuMepsl penukToBbIX (QopM:. rartepusi (€IUHCTBEHHBIN
MpECTABUTEND 1IEJIOT0 MOJIKJIacca PEeNTHIINiL), KUCTenepas ppida JaTuMepus,
COXpaHMBIIASACS MAaJOM3MEHEHHOW C JIEBOHA, PACTEHUE TUHKIO, HBIHE pac-
npoctpaHeHHoe B Kutae u SIlnoHun kak gekopaTuBHOE pacTeHue. M3yuyeHue
PEIUKTOBBIX (POPM MO3BOJISIET JA€NaTh HPEANON0KEHNE 00 00JIMKE JaBHO HC-
YEe3HYBILIUX TPYIM, UX 00pase *KU3HM, YCIOBUAX, CYIIECTBOBABIINX MUJIIHO-
HBI JIET HA3a/I.

2.3 MeToabl U JaHHBIE MOP(}OI0THH /1JI51 000CHOBAHUS BOJIIOIUH

Hcnonp3oBanne MOPQPOIOTHIECKUX JaHHBIX OCHOBAHO Ha MPUHIIHIIE TITy-
OOKOro BHYTPEHHEro cxojctBa opraHu3moB. K Mopdonoruyeckum 1okasza-
TEJIbCTBAM 3BOJIIOHUU OTHOCSITCS: TOMOJIOTHSI OPTaHOB, PYJUMEHTApPHBIE Op-
raHbl U aTaBU3MbI, CPABHUTEIbHO-aHATOMHUYECKHUE psibl. 1) l'omonocuunvimu
Ha3bIBAIOTCSL OpraHbl, UMEIOLIME OONIMI TJIaH CTPOEHUS, Pa3BUBAIOIIUECS U3
CXO/JIHBIX '3a4aTKOB, HAXOJSIIUECS B CXOJHOM COOTHONIIEHUU C JPYTUMH Op-
raHaMU Y BBITIOJHSAIONIME KaK CXOJIHbIC, TaK U pa3inudHbie pyHkuuu. [Ipume-
pbl: KOHEUHOCTH MJIEKOMUTAIONIUX, PA3IMYAIONIUMECs MO BHEIIHEMY BUIY U
GyHKIMSIM, TOCTPOEHBI OJHAKO W3 CXOJHBIX DJIEMEHTOB — JIOMATKH, KOCTH
rieya, MpeIuieybsl, 3anicThsl, MACTH, (ajJaHT NalbIeB; TOMOJIOTHS CIIYXOBBIX
KOCTOYEK CPEIHEro yxa; y pacTeHUl MEepPUCTOCIOXKHBIM JIMCT TOpoXa ¢ MpHU-
JUCTHUKAMH M YCHKaMU, YEIIYHKH Ha KOPHEBUIIE U CTEOJIEBbIE YEIIyH XBO-
a, KOJIIOUKU OapOapuica, MOYEUHbIC YEHIyH MPEICTABISIIOT COOOM BHIOU3-
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MEHEHUS JINCTOBOM TUIACTUHKU W SIBJSIFOTCS TOMOJIOTMYHBIMU OOpa30BaHUSI-
Mu. ['oMONIOTHYHBIE OpPTaHbl U CTPYKTYpPbI MOKA3bIBAIOT HA POJICTBO, €IUH-
CTBO MPOUCXOXKIEHUSI COOTBETCTBYIOIIMX OPraHU3MOB. B IMPOTHMBONOIOXK-
HOCTb SIBJICHHIO TOMOJIOTUM UMEETCS SIBJIEHUE aHAl02uu. AHAIOTUYHBIE Op-
raHbl JIMIIb BHENIHE CXOAHBI, YTO BBI3BAHO, KAK IMPABUJIO, BBITOJIHEHUEM
CXOIHBIX (QDYHKIUN. AHANOSUYHBIMU OpeaHamy SBISIOTCS KOJIOYKH aKaluu,
OapOapuca, OOSIpBIIITHUKA, €KEBUKH; TJIa3a Ha3€MHbBIX MMO3BOHOYHBIX W I'0JIO-
BOHOTUX MOJUIFOCKOB. DTH OpPTraHbl MOKAa3bIBAIOT HA CXOJIHbIC HAIPaBICHUS
MPUCIIOCOOJIEHUSA, BBI3bIBAEMBIE B MPOIIECCE IBOIIOLMMU JECHCTBUEM €CTe-
CTBEHHOT'O O0TOOpAa.

2) B crpoenun no00ro OpraHu3Ma HMMEIOTCS OpPraHbl WM CTPYKTYpHI
CPaBHUTEJIBHO HEJOPA3BUTHIE U YTPATUBIIME OCHOBHOE 3HAYEHUE B MTPOLIECCE
¢dunorenesa, Takue OpraHbl WU CTPYKTYPBI HAa3bIBAIOTCS PYOUMEHMAPHBIMU.
VY npencraBuTeNiel KHTOOOPa3HBIX HA MECTE 3aJHUX IT0SICOB KOHEYHOCTEH B
TOJIIE TYJIOBUIMHOW MYCKYJATypbl pacnojararTCs OT OJHOW 0 TpeX He-
OOJIBIIIUX KOCTOYEK - ATO PYAUMEHTHI Ta30BbIX KOCTEH, MOJTBEPKAAIOLINE
MPOUCXOXKJICHUE KUTOOOPA3HBIX OT HA3EMHBIX UETBEPOHOTHUX MPEJIKOB C pa3-
BUTBHIMU KOHEUYHOCTSIMU. Y HOBO3EJIAHACKOFO HEJETAOIIETO KUBH OT KPbLJIbEB
OCTAJIMCh JUIIb HEOOJIBIINE BBIPOCTHI.— PYIUMEHTHI, CBUIETEILCTBYIOIINUE,
YTO Y MPEIKOB KUBU ObUINA HACTOSIIINE KPbUIbs. Opran Wi CTpyKTypa, oKa-
3bIBAIOIINE «BO3BpAT K MpEIKaM», Ha3bIBAIOTCA amagusmamu. Y 4YeIoBEKa
aTaBU3MaMU SIBJISIIOTCSI XBOCT; MOIIHBIN BOJIOCSIHOM MOKPOB HA MOBEPXHOCTH
TeJla, MHOTOCOCKOBOCTb. ~¥-JIOIIau BMECTO IpU(DEIbHBIX KOCTOYEK (pyau-
MEHTApPHBIX MAaJbIIEB) PA3BUBAIOTCS HACTOSIINE OOKOBBIE Majblibl. PyguMen-
TapHbIE OpPraHbl W AaTaBU3MBbI MPEJCTABISIOT COO0U yOenuTeNnbHbIE JOKa3a-
TEJIbCTBA MpoliecCa IBOMIONUU. 3) DBOJIOIMOHHBIM aHAIN3 CPaBHUTEIHHO-
aHATOMHUYECKUX PSIAOB KaK Psifl, BKIOYAKOIINNA Tanupa, HOCOPOTa, JOIIAIH,
MOKA3bIBAET. IyTh HBOJIIOIMHU, TPUBEIIINNA K BOBHUKHOBEHUIO OJHONAION KO-
HEeYHOCTH Joiagu. CpaBHEHUE COBPEMEHHBIX OJHOMPOXOAHBIX, CyMUYAThIX U
MJIAIEHTAPHBIX MIJICKOMUTAIONIUX MO3BOJSET MPEIACTABUThH OCHOBHOW IYTh
HBOJIIOLINY 3BEpEr — OT OTKJIQJIbIBAHUS SUI] (€XUIHA U YTKOHOC) K POXKIACHUIO
YKUBBIX, HO OUYE€Hb HEIOPA3BUTHIX JIETCHBIIIECH (CyMYaThi€) U K COCIMHEHUIO
opraHu3Ma 3apo/iblilia ¢ OpraHu3MOM Martepu (TuianieHTapHsie). Mopdonoru-
YeCKHe METO/bl U3YUYEHUS IBOJIIOIMU OCHOBAHBI HA MOJOXKEHUU — «4eM OJIu-
e POJICTBO, TEM OOJIBIIIE CXOJCTBOY.

2.4 MeToabl M TaHHBIE 3MOPHOJIOTHH JIJIsi 000CHOBAHMSI IBOJIIOIMHU
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DOMOpHoIoTHsT pacroiaraeT JABYyMs TJIABHBIMH METOJaMHU W3Y4YEHHUS JBO-
JIOLMOHHOTO TIPOLIecca: BBISBICHUEM 3apO/IbIIIEBOTO CXOACTBA U U3YUEHUEM
PEKANUTYJISLUH.

B neproit nonosune XIX B. Begaromuiics amopuosior K. bap chopmyu-
pOBaJl «3aKOH 3apOJBIIIEBOTO CXOJCTBa», COTJACHO KOTOpOMY, 4eM Oosiee
paHHUE CTaUd WHANBUIYAIBHOTO DPAa3BUTHsI HUCCIEAYIOTCS, TEM OOJbIIie
CXOJICTBa OOHAPYKUBACTCS MEXKIY Pa3IMUYHBIMU OpraHu3Mamu. Tak, Ha paH-
HUX CTaIusAX Pa3BUTHS AMOPHOHBI MO3BOHOYHBIX HE OTIWYAIOTCS JAPYT OT
Jpyra; Ha CpEeIHUX CTaJIUSIX Pa3BUTUS B CPAaBHUBAEMOM Py 'y 3apOJbIIIeii
MOSIBJISIFOTCSI OCOOCHHOCTH, XapakTepHble i pei0 U amuOuii; Ha Oosee
MO3JJHUX CTaIUsX — OCOOCHHOCTU PENTUIIUN, MTUIl U MJIECKOIMUTAIOMINX. SIB-
JICHUE 3apOABIIIEBOrO CXOJCTBA MOKA3BIBAET HA OOIIHOCTE TIPOUCXOKIEHUS U
€IMHCTBO HAYAJLHBIX 3TAIOB 3BOJIIOINHI CPAaBHUBAEMBIX (POPM.

B nporniecce oHTOreHE3a UMEET MECTO MOBTOPCHUE (PEKATTUTYJISIIUSA) MHO-
TUX 4epT CTPOSHUS MPEIKOBHIX (OPM: Ha PAaHHHUX CTAIUSX PA3BUTHS TOBTO-
PAIOTCA TIPU3HAKKU 00JIee OTIAICHHBIX MPEAKOB (MEHEe POACTBEHHBIX (hopM),
a Ha TMO3JHMX CTagusX — ONM3KUX MpeAKoB (0ojiee POJCTBEHHBIX (POPM).
HNMeercss MHOTO TPUMEPOB, MOATBEPXKIAIOIIUX TMPUHIMI PEKAMUTYJIISIUU.
Bce MHOTrOKJIETOYHBIE OpPTraHWU3MBL. MPOXOJAT B PA3BUTUU OJHOKJIETOUYHYIO
CTa/INI0, YTO YKa3bIBAET HA MPOUCXO0KICHHE MHOTOKJIETOYHBIX OT OJIHOKJIE-
TOYHBIX. OHU TAKKE MPOXOMST CTAAUIO OJHOCIOMHOIO «Il1apa» — €l COOTBET-
CTBYET CTPOCHHE HEKOTOPHIX COBPEMEHHBIX MTPOCTHIX OPTaHU3MOB (KaK BOJIb-
BOKC). Cremyromiasi CTaaus pa3BUTHS KUBOTHBIX — OOBIYHO JIBYCIIOWMHBIN Me-
IIIOK, 3TOW CTaIuN, OHTOTE€HE3a COOTBETCTBYET CTPOCHHE COBPEMEHHBIX KH-
[IEYHOIOJIOCTHBIX ((HapUMep, TUAPHI). Y BCEX MO3BOHOYHBIX KUBOTHBIX Ha
OTIpEeNICIICHHON CTaJuMu Pa3BUTUS CYLIECTBYET XOpJa, BEPOSITHO, Y MPEAKOB
MO3BOHOYHBIX XOpJia CYIIIECTBOBAJIa BCIO U3Hb. B mpoliiecce 3BOJIOLMM TO-
3BOHOYHBIX ' IPOUCXOJUT TIOCTETICHHAsT yTpaTta (EepMEHTOB, HEOOXOIMMBIX
JUIs. pacnaja MOYEBOW KHUCIOTHI (KOHEUHOTO MPOJIyKTa OOMEHa IypHHOB).
KoHuenmus pekanuTyasiud MOMOTAaeT BOCCTAHOBUTH XOJ ABOIIOIMOHHOTO
Pa3BUTHUSI MHOTHX TPYIIIT U OPTAHOB.

Takum 06pa3zom, 00 IBOIOIIMOHHOM Pa3BUTUU OPTaHUYECKOTO MHUpPA CBU-
JETENbCTBYIOT MHOTHE (PaKThl, HAKOIIJIEHHBIE PAa3HBIMU HAYKaMHu O MPHUPO/IE.
[laneontonoruueckue, ouoreorpaduueckue, Mopdoiaorunyeckue, 3MOprUoI0-
TMYECKUE U JPYTUE METOJbl UCCIIEIOBAHMS, UCIIOIb3YEMbIE B COBOKYITHOCTH,
JAI0T BO3MOXKHOCTH TPOCIICIUTh Pa3BUTHE JKU3HU KaK TUIAHETAPHOTO SIBJIC-
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HUsL.
BOHpOCLI Al CAMOKOHTPOJIA

1 JlaHHBIMM KakKuX HayK OOOCHOBBIBACTCS MPUHIIMUI SBOJIIOIUU
OpraHUYeCcKOTO MHUpa?

2 CucremMaTU3WpylTe MAJICOHTOJIOTHYECKHE, Ouoreorpaduyeckue,
MOP(OJIOTHIECKHE, SMOPUOJIOTHYECKUE U APYTHE JOKa3aTeIbCTBA IIpoIecca
IBOJTIOITUH.

3  I'maBHeHIIME MAJICOHTOIOTHYECKUE METOAbI U3yUCHUS IBOJIOIUN?
Kakue 3amauu pemaroTcss Ha OCHOBE METOOB MAJICOHTOJIOTHYECKUX PEKOH-
CTPYKIUIA?

4 Meroasl Ouoreorpaduu.

Mopdosioruueckre MeToIbl.

OMOPHOIOTUIECKUE METOIbI.

MeToapl CHCTEeMAaTHKHU U YKOJIOTHH.

['eneTrdeckre METOABI U METOBI MOJICKYIISIPHOU OWOJIOTHH.
Jpyrue MeToibl U3y4eHUs IBOJIIOIUU.

O 00 N O U1

15



Jlekuusa 3 IlpeacraBiieHusi 0 pa3BUTHM KUBOM NPUPOABI
B 10AAPBUHOBCKUI NEPUOI

3.1 IlpeacraBieHus: 0 pa3BUTHN OPTaHUYECKOTO MUpPA B IPEBHOCTH
3.2 bronornyeckue B3MIAABI B CpEIHUE BeKa M 310Xy Bo3pokaeHus
3.3 Pa3surne 3BomronnonHbIX B3MsM0B B XVIII B. — Hauvane XIX B.
3.4 Pa3zBuTHe 3BOJIIOIIMOHHBIX B3TJISI0B B miepBoi mosoBuHe XIX B.

3.1 [IpeacraBJieHusi 0 pa3BUTHH OPraHUYECKOT0 MUPA B IPEBHOCTH

WNnes pa3BUTHSL KUBOU MPUPOJBI — UJES SBOJIOIUU MPOCIEKUBACTCS B
TpyJlax APEBHUX YUEHBIX - MaTepUAIMCTOB. bUOJIOTHYECKHE MPEeACTaBICHUS
O Pa3BUTUM OPraHUYECKOro MHUpa UMEIOTCS B paborax ydenoix Unnuu, Ku-
tas, Erunta, ['pern. OcHOBOMOJIOKHUKAMHU Tpedeckoil dumocopuu sBis-
1o1csa Panec, Anakcumen, ['epaknut. Bce oHu ObUIM 00bEeIMHEHBI TOUCKAMU
MaTepUAIbHOTO TMEepBOHAYANIa, U3 KOTOPOTO B CHIIy €CTECTBEHHOTO CaMopas-
BUTHUSL BO3HUK Mup. ['epakiut (V1-V BB. 70 H. 3.) BIepBbI€ BBEI B HAYKY O
npupojie u B punocopuro 4eTkoe NpeicTaBiIeHuEe O MTOCTOSHHOM U3MEHEHUH.
Wneun I'epakiuTa MoN0KWIN Havyalo JAHAIEKTUYECKOMY MTOHUMAHUIO MPUPO-
Ibl. B3rnanel aHTUYHBIX (QHIIocOOB — MaTEPUAIHMCTOB PACIpPOCTPAHSIUCH
JIOBOJIBHO IIUPOKO, pa3padarbiBajuch MHOTUMU. OJIHUM W3 BBIJAIOIIUXCS
MBICIIUTENIEH APEBHOCTH SIBJISIETCST ApuctoTrenb. Bompockl Ononoruu 3aHu-
MarT OOJIBIIIOE MECTO B. TBOPUECTBE APHUCTOTENA, B €ro paboTax HMMETCS
MOJIOKEHHUS, KOTOPBIE CONPHUKACAIOTCS ¢ uaeer spomonuu. OH co3aarenb
«JIECTHUIBI TPUPOJIBL», BEAYIIEH OT Tl HEOPraHUYECKUX uepe3 psii Bce 0o-
jee u 0oJiee CIOKHBIX OpraHuYecKux (GOpM K BBICIIMM CTYIEHSM OpraHu3a-
U, ApUCTOTENIb OTMEYAET, YTO MEePEX0 OT TeJl HEOPraHUYECKUX K >KUBOT-
HBIM U YEJNOBEKY COBEPINAETCS TMOCTETNIEHHO. YUEHHUS JPEBHETPEUYECKUX
HaTypPuiI0co(hoB UMENU CBOMX CTOPOHHUKOB U B [peBHem Pume. Ilpencra-
BUTEIb aHTHYHOrO MaTepuanusMa Jlykpeuuit Kap (1 B. 10 H.3.) mucan, 4to
«...TIpAPOJa HUKEM HE CO3/laHa U YMPABISETCS MPUCYIIUMU €M 3aKOHAMHU...».
3HaMEHUTOE MHOTOTOMHOE counmHeHue «EcTecTBeHHass UCTOpHUs) MpUHAIe-
KUT puMckomy HaTypanucty [lnunuto (1 B. H.3.). Tpya 3TOT sSIBUIICS MEpBOI
110 BPEMEHU SHIMKJIONEANEN €CTECTBO3HAHMUSL.

3.2 buosoruyeckue B3rJsiibl B cpeaHNe Beka U 3noxy Bo3poxaeHus
st punocodun cpeaHEeBEKOBBS ObLTa XapakTepHa CX0JIaCTUKa (OCHOBA-
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Ha Ha [IEPKOBHBIX MOJIOKEHHUSX), C UEM CBSI3aHO HA3BAHUE JIAHHOTO MEPHUOJA.
DTOT TmepuoJi ObUI MEPUOJIOM YTBEPKJICHHS METapU3UYECKOro B3TJIsA/la HA
npupoay 1 oluiecTBo. B neprosa cpeaHeBeKoBbs padOTaIM TaKUE U3BECTHbHIE
ydeHble Kak AnpoepT boabsmrenckuit, MMou-Pomn, Mou-Cuna. Tlo npencras-
nenusm Pomxepa bekoHa, )KUBBIE U HEXKUBBIE TeJa MOCTPOEHBI U3 OJHUX H
TEX K€ MaTEepUAIIbHBIX YACTHILI, XKUBbIE CYIIECTBA HAXOASATCA B TECHOM 3aBH-
CUMOCTHU OT OKpYy>Karoien cpeabl. B anmoxy Bo3poxaenus u B 6oJiee no3aaee
BpeMsi OOJIBIIION BKJIQJ B pa3BUTHE OMosiornu BHechu A. Bezanuid, V.
['apsen, P. I'yk, A. Jlesenryk, M. Manemuru, ®@. Penu, JIx. Peu. Tak, VY.
["apBelt yTBepKIall, 4TO «BCE KMUBOE U3 AWIa», OTBEpras UIEK €caM03apOxK-
J€HHUSI )KUBBIX OPTaHU3MOB M3 HEKUBOTO (JIATYIIEK U3 UJla, YEPBEW U3 TPSI3U U
T. 1.). Hayka XVI| B. mosyuusia B cBoe pacrnopspkeHUE HOBOE OpYIHe MO3Ha-
HUS OPUPOABI — MUKPOCKOII, U300peTeHHE KOTOPOro Oe3rpaHUyuHO pa3/IBUHY-
70 cepy UCCIeAOBAHUS IBIICHUM U 3aKOHOB MIPUPOIBL,

3.3 PazBurue 3Bo101inOHHBIX B3rasa0B B XVIII B. - Hauaue XIX B.

B XVIII u B nmeproit nmomoBure XIX BekoB HaO0aeTCs JalibHEHIIIEe
pa3BUTHE OMOJIOTUU U HBOJOIUMOHHBIX Uael B Hell (K.®. Boasd, K. Jlunnei,
XK. bropdon, 2.K. Cenr-Unep, XK. KioBse, XK..b. Jlamapk, T. IlIBansn, K.
bap, I1.®. lN'opssaubnoB, K.®. Pynbe u ap.). Knaccuueckue paboTsl mpuHaI-
nexar K.®. Bonedy, oHH chIFpain OONBIIYIO POJIb B TOATOTOBKE 0OOCHOBA-
HUW 1715 co3nanus kinerodnoro yueHnus. Mnen K.®@.Boasda o BceoOmHOCTH
MUKPOCKOIUYECKON CTPYKTYPHl PACTEHHUI U JKUBOTHBIX, €r0 MPEACTaBICHUS
O MYTSIX UHAUBUIYAJIBLHOTO PA3BUTHUSI OPraHU3MOB OKa3aau OOJIBIIIOE BIHSHUE
Ha Tocaeayromue ‘mokoneHus ydeHbsix. K. Jlunnelr BHEC OonbION BKIJIAI B
OMOJIOTUIO TEM, UTO 3aJI0KUJI OCHOBBI CUCTEMATUKH; €My MPUHAIJICKUT 3a-
cllyra YCTaHOBJICHUS TOTO (pakTa, 4To BUJ €CTh OCHOBHas ¢opma CyIIECTBO-
BaHUS )KUBOUW MPUPOJIbL; OH BIIEPBBIC BBISICHWUII, YTO SIBJICHUE BUJA UMEET BCE-
oO111ee pacnpoCcTpaHEHUE, TO €CTh UTO OHO YHUBEPCAIBLHO JJIsl OPTraHUYEeCKOU
npupoabl. K. Broddon sBrseTcs oAHUM U3 paHHUX MPEICTABUTENEH TpaHC-
dbopMu3Ma — KOHIIETIIMU 00 U3MEHEHUU U IpeBpalieHuu BuioB. OH BIEpBbIC
BBICKA3aJl «MCTOPUYECKYIO» TOUKY 3PEHHUSI OTHOCHUTEIBHO HEXKUBOW U KUBOU
IPUPOJIBI, @ TAKKE MOMBITAJICS CBI3aTh UCTOPUIO 3EMJIM C UCTOPUEN OpPraHu-
yeckoro mupa. [1o ero B3risizam *u3Hb 3apOIMIIACH B BOJIE, U TIEPBBIE KUBbBIE
CylllecTBa 00Opa30BAIMCh U3 MEIbYANIIMX YaCTHUIl )KUBOTO BELIECTBA — Opra-
HUYECKUX MOJIEKYJ, BO3HUKIIUX U3 Heopranuueckoil mpupoibl. JK. broddon
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BIIEPBBIE MOMBITAICS OOCTOSITEILHO PACCMOTPETH MPOOJIEMY BIUSIHUS Ha Op-
TaHW3MBbI BHEIIHEW Cpelibl, OH MUIIET 00 M3MEHSIIOIIEMCS BIUSHUU KIIMMaTa,
BIUSHUM TUIIHU, NPOAOIKUTEIHLHOCTH BpeMeHu. [IpeacraBurenemM mo3aHero
tpanchopmusma sBisierca J.0K. Cenr-Uiep, oH mpeasioxKusl €IUHbIN IJ1aH
CTPOEHHUS >KMBOTHBIX, CO3/1aJl YUEHHE O TOMOJOTUHU, OTCTAUBAIl «IIPUHIUII O
B3aMMOCBSI3M, B3aMMOOTHOIIEHUSX OPraHOBY», YCTAHOBWJ MPHUHIUI «PaBHO-
BecHsl OpraHoBy». [IpUHIIMIT KOPPENATUBHOIO COOTHOIIICHUSI OPTaHOB >KUBOT-
Horo yctaHoBmwi K. KioBbe, 3TOT MPUHIIUAIT KOPPENSIIUI OTpakaT O0bheK-
TUBHO CYIIECTBYIOIIYIO B3aUMO3aBUCUMOCTb OPraHOB M CUCTEM B-OPTaHU3ME,
u otkpeiThe K. KitoBbe meno 6oibliioe HayqyHOE 3HaYEHHE.

OdyeHb Ba)XKHOE 3HAYEHHUE B PA3BUTUU U YKPETUICHUH 3BOJFOIIMOHHBIX UJIeH
B Ononorun umenu padotsl JK.b. Jlamapka, co3ganue UM iepBOro B KCTOPUHU
OMOJIOTUH PBOJIOIIMOHHOTO YUEHUSI.

@unocoghcxue 83enaovr JK..b. Jlamapka. 11o hunocodhckum yoexx1eHUsIM
K.b. Jlamapk — maTepHanucT AEUCTUYECKOTO TOJKa, T.€. OH ObLI OJM30K K
dpaniry3ckoit marepuanuctudeckon (umrocopuu XVIII B. Jlenctsr yTBep-
KA1, YTO BCE SBJICHUSI MPUPOJIbI OCYIIECTBIAIOTCS MO €CTECTBEHHBIM 3aKO-
HaM. B To ke BpeMs y HUX UMEIUCh MPEACTABIEHUS O TBOPIIE, KOTOPOMY OT-
BOJWJIACH POJIb «IIEPBONPUUYUHBIY, «3aKOHOAATEIS WM «IIEPBOrO TOIYKAY,
nasiero Hayano Bcenennoil. B cBoux o0mMX OMOJIOTMYECKUX B3MIIsAaX
XK.b. Jlamapk mpusiepKuBajcsHOI0KEHUS O 3aKOHOMEPHOM HCTOPUYECKOM
Pa3BUTHUM KUBOU MpUPOIbl, JKN3HB, 110 €r0 MHEHUIO, SIBJICHUE IEJIUKOM Ma-
TepuanbHoe. CaMo3apokAeHHE >KU3HU OH CUMTAN OTIPABHOM TOUKOW ISt
JaTbHEWIIeN 3BOJIIOIUK OpraHndeckoro mupa. [lepBbie 3apoauBiinecs: opra-
HU3MBI TAJIM HA4aJI0'BCEMY MHOT000pa3uIo0 OpraHnyeckux Gopm.

«lIpunyun epadayuuy opeanuueckux goopm. B tpyne «®dunocodus 300710-
rum» (1809) K.b. Jlamapk maer o0OCHOBaHHME <«JIECTHHUIIBI cyIiecTB». OH
BHOCUT KOPEHHOE MPUHIIUIIUAIBLHOE W3MEHEHUE B PACIPOCTPAHEHHOE MPE-
CTaBJICHHE. O «JIECTHHUIIE CYIIECTB». B MPOTHBOMOJIOKHOCTH OOJBITUHCTBY
HatypanuctoB u ¢unocopor XVIII 8. (III. boune, I'. JlelOuuiy u ap.), BU-
JEBIINX B <«JIECTHUIIE CYIIECTB» MOCIEIOBATEIbHBIN Psii HE3aBUCUMBIX,
HEHU3MEHHBIX, CO3JJaHHBIX TBOPIIOM (DOPM, UMTABIINXCA CBEPXY BHU3, HE CBSI-
3aHHBIX €IMHCTBOM MpoucxoxaeHus, JXK.b. Jlamapk npusHaBan pa3BUTHE OJI-
HUX (OPM OT APYruX Ha NMPOTSHKEHUH OECKOHEYHOIrO Yuciia MOKOJIEHUH, OT-
CTauBaJ UJCI0 U3MEHSAEMOCTH BUAOB. Ve Hauuusa B pUpoje CTyleH4YaTo-
ro MHOT00Opa3us M BOCXOJAIIEro psaaa GpopM sSBUIOCH TOW OTIPaBHON TOY-
Ko, kotopasa no3poyimiia JK.b. Jlamapky cnenate npaBUIIbHBINA BBIBOJ, JIOTH-
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YECKHU BBITCKAIOIIAN U3 HEE — MUP OPraHU3MOB Pa3BUBAJICA UCTOPUYECKH, OT
MPOCTHIX (POPM OpraHu3alu KO BCEe OOJIEe CIOXKHBIM U COBEPIICHHBIM. Pa3-
BUTHE OT HU3MIUX (POPM K BBICIINM, YCIOKHEHUE OpraHu3anuu (IIyTeM ecre-
CTBEHHOM TpajJlaliii), N0 €ro MHEHHUIO, OCYIIECTBISETC Onaromapsi mpucy-
HIEMY KWUBOW MPUPOJIE MOCTOSHHOMY CTPEMIIEHUIO K YCIOKHEHHIO U COBEP-
HIEHCTBOBAHUIO OpraHW3allid, CTPEMIICHHIO MPUpPOAbI K mporpeccy. Ctpem-
JIECHHE K TPOTPECCY HE ONPEAEHSACTCS BHEIIHWUMU NPUYMHAMHU, OHH JIUHIb
HApyLIAT TPAaBWIBHOCTh Ipajaliui. | 'palalimOHHbBIN MPOLIECC COBEPUIACTCS
B CHJIy YCTAaHOBJICHHOTO TBOPILIOM TMOpSAJIKA MPUPOJAbI U 00ECIICUNBACTCS
BPOXKJICHHBIM CTPEMJICHHMEM OpTraHMuYecKuX (POopM K MOBBIICHUIO OpraHHU3a-
unu. Bropou npuHiun, noyioxkeHusin JK.b. Jlamapkom B OCHOBY CcBO€ro yue-
HUS, COCTOUT B YTBEPXKICHUH USHAYAILHOU Yeleco0bpa3Hoecmuy peakiui -
O0oro opraHu3Ma Ha U3BMEHEHHUE BHEIIHEW Cpe/lbl U MMPU3HAHUS BO3ZMOKHOCTEN
IPSIMOTO PUCITOCOOJICHHUSI.

B0O3HMKHOBEHME HOBBIX MMPU3HAKOB B 3BOJIOLUU Y KUBOTHBIX ITPOUCXOJIAT
CIIEIYIOIIMM 00pa3oM: BCJEd 3a M3MEHEHHEM YCIOBUU CIEAyeT U3MEHEHUE
MIPUBBIYEK U MTOCPEICTBOM YNPAKHEHUS COOTBETCTBYIOIINE OPraHbl U3MEHS-
IOTCSl B HY>)KHOM HalpaBJI€HUU (MIEPBBIM «3aKOH yIPaXHEHHSI U HEYIPaKHE-
HUS OpPraHOB»), 3TU U3MEHEHUS MEPEHatOTCs MO HACIEICTBY (BTOpPOH «3a-
kon»). JK.b. Jlamapk oTmeuasn, o6pamasch K IpuMepam, 4TO «CTPEMSCh U3-
OerHyTh HEOOXOAMMOCTH OKYHaTh TENO B BOMAY, NTHUIA JEJAeT BCSIUYECKUE
YCUJIUS, 4TOOBI BRITSIHYTh U YIUIMHUTHh HOTU. B pe3ynbrarte IauTensHOU pu-
BBIYKH, YCBOCHHOUN JTaHHOU NTUIIEW U MPOYUMU OCOOSIMH €€ MOPOJbl, TOCTO-
SITHHO BBITSITUBATH U YJIMHATH HOTH, BCE 0COOM ATOM MOPOJIbI KaK ObI CTOSIT Ha
XOAYJIAX, TaK Majo'MOMally y HUX OOpa30BajuCh JUIMHHBIE TOJBIE HOTWY.
AHaNOTUYHBIM 00pPa30M, MO €ro MHEHMIO, Pa3BUBAIOTCS BCE CIECLUAJIbHbBIC
MPUCTIOCOOJIEHUS Y )KUBOTHBIX.

Takum 0Opa3zom, ocHOBHBIMU ToJiokeHUs MU yuenust JK.b. Jlamapka saBis-
I0TCS: 1) HHU3IIKME OPraHU3Mbl BOZHUKAIOT U3 TEJ HEXKUBOW MPUPOJIBI IMyTEM
CaMO3apOKJCHHUS; 2) BUAbl OPTAHU3MOB HE SIBISFOTCS HEU3MEHHBIMU, TTOCTO-
STHHBIMM, a U3MEHSIOTCS BO BpEMEHHM, 3) HMMeEIolieecs MHOrooopasue (hopm
OpPraHUYECKOIro MUpa €CTh Pe3yJIbTaT rpajaluu - pa3BUTUa (HOPM OT HUBIIUX
K BBICIIMM; 4) OHO COMPOBOXAAETCS MPOIECCOM MPUCITOCOOIEHUS OpraHu3-
MOB K U3MEHSIONIMMCS YCIOBUSAM CYIIECTBOBAHUS, TyTEM YIPAKHEHUS U HE-
YIPaXKHEHHS] OPraHOB U MyTEeM NEepelayur Mo HACIEeACTBY OJaronpuoOpeTeH-
HBIX NPU3HAKOB. B ocHOByY yuenus XK.b. Jlamapka 1oJI0KeH NMPUHLIUIT U3HA-
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YaJIbHOM 11€J1I€CO00PAa3HOCTH OpraHU3allUuK, MPUHIUI MPUCTOCOOUTENHHOMN
V3MEHUYUBOCTH.

Oyenka yuenusi K.b. Jlamapxa. 1lppy HECOMHEHHON IPOrPECCUBHOCTH
B3TJIsA10B JlamMapka ero KoHUENus MOHMMaHUs MPUYUH SBOJIONMHM ObLIa
OLIMOOYHOM, IBOJIIOIIMOHHBIEC B3TJISABI OBLIM Ca00 apryMEHTHUPOBaHbI (pax-
TAUYECKUM MaTepHalioM. TeM He MEHee, UM MpeJIoKeHa MepBas LEIOCTHA
KOHUEMIUA Pa3BUTHUS OPTaHUYECKOTO MUpA. OH MOJHUMAET OCHOBHBIE HPO-
0JiIeMbI ABOJIIOIMU. B €ro yueHun oTMe4eHbl NPeanoChUIKA (M3MEHYUBOCTh U
HACJIEJICTBEHHOCTh) 3BOJIIOIMU, OH TBITAETCA OOBSICHUTH 3BOJIIOIIMOHHBIN
nporecc. B ocnoBe yuenus XK.b. Jlamapka JIe:)XUT npaBHIIbHBIN BBIBOJ O 0€3-
IPAHUYHON U3MEHYMBOCTH BHUJIOB, €EM0 YUYEHUE HACHIIIEHHO AJIEMEHTAMH 3BO-
JTIOLMOHU3MA.

Ntak, BnepBbI€ 3BOIIOLIUOHHOE YUEHHUE KaK LEJOCTHAS CUCTEMA B3IJISOB,
JIOKA3bIBAIOIIUX Pa3BUTHE MPUPOJIbI, ObUIO CO3/1aHO (PpaIy3CKUM OHOJIOrOM
K.b. JlamapkoM u psAIOM IpyTUX YYEHBIX B IIepBOU nosoBuHE XIX B.

3.4 Pa3zBuTHe 3BOJIIOIIUOHHBIX B3IJISI10B B epBoii moJjioBuHe XI1X B.

Hauano XX croneTus cBA3aHO CO 3HAUYUTEIIBHBIM YCOBEPIIIEHCTBOBAHUEM
MUKPOCKOTIMYECKOW TEXHUKHU, €€ YCIEXH MOCIY U BAXKHON MPEANOCHUIKON
IJIS1 U3YYE€HUSI TOHKOTO CTPOCHUS OPTraHW3MOB M CO3/1aHUs KJIETOYHOM TeEOo-
pun. IlepBas nmonoBuHa XIX B, 03HAMEHOBAJIACH 3TUM BEIIMKUM OTKPBITHEM.
O600mmB HayuHble nocTikenus, T. [lIBanH goka3an BCEOOUIHOCTh KIIETOY-
HOT'O CTPOCHUSI OpraHu3MoOB, U 1839 r. cTanm cuuTaThCs TOAOM CO3JaHUS Kile-
TouHOU Teopuu. OHa yOeauTeIbHO TOATBEPANIA €AMHCTBO OPTaHUYECKOTO
Mupa. CTOpOHHUKOM YyueHHs 00 u3MeHseMocTdu BujoB Obul X. Ilanmep —
OJIMH U3 OCHOBATENEH MajJCOHTOJOruU B Poccun, OCHOBOTIONIOKHUK YUEHHS O
3apOJIbIIIEBbIX JJUCTKaX. PaboTel X. [Tanaepa mocayXuiiM TOJTYKOM JIs KJtac-
cuueckux uccnenosanni K. bapa. B tpyne K. bapa «Mctopus pasBurus xu-
BOTHBIX» 'COACPKUTCS CPABHUTEIBLHBIM 0030p MO3BOHOYHBIX >KMBOTHBIX. Pa-
00Ta 3Ta COCOOCTBOBAJIa CO3/JaHUIO0 CPABHUTEIBHON IMOPHOJIOTUN KaK CO-
CTaBHOM 4YaCTH CPAaBHUTEIBbHOM AHATOMHH, JAIOIIEH BO3MOKHOCTH YCTaHO-
BUTh POJACTBO MEXIY Pa3IWYHBIMU KUBOTHBIMH (popmamu. B pesynbTaTe uc-
cnegqoBanuii K. bapa ycTaHOBJIEHBI 3aKOHBI — «3aKOH 3apOJIbIIIEBOTO CXO/I-
CTBa» M «3aKOH CIENUAIN3AUNY, KOTOPHIE SBUIUCH OCHOBOM JJIsi YCTAHOB-
JIEHHS CTENEHU POACTBA MEXIY PA3IWYHBIMU CUCTEMATUYECKUMHU TPYIIIIAMU,
YCTAHOBJICHHS] POJIOCIIOBHOTO JIp€BA OPraHUYECKUX CYIIECTB. Y O€XKIEHHBIMU
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CTOPOHHUKAMU HUJIEV UCTOPUUYECKOTO Pa3BUTHS OPraHU3MOB ObLIM mpodecco-
pa MockoBckoro ynuepcutera M.A. J[BuryOckuii u N.E. JIa1bKOBCKHH,
UCCJIEI0BaHUSI KOTOPHIX OOBEKTHUBHO CIOCOOCTBOBAIM HAKOIICHUIO BaXKHBIX
€CTEeCTBEHHOHAy4HbIX (akToB. B OOoTaHuKe, 300J0THMH, MUHEpaAIOruu pabdo-
TaJI KpynHbIM pycckur ydeHbld [1.D. ['opsaunoB. [lo ero npeacrapiieHusM,
NpUpOJa €IMHA U HAXOJWUTCS B COCTOSIHUM HENPEPBIBHOTO PA3BHUTHS, BCE B
MPUPOJIC, HAYMHAS C MEPBOMATEPUU M IO YEIIOBEKA, CBSI3aHO TN€HETUUECKHU
€MHCTBOM MPOUCXOXKAeHUS. JKUBOTHBIE U PACTEHUSI UMEIOT OOIIHNI KOPEHB;
ATU HamOOJIee MPOCThIE OPraHU3MbI, OT KOTOPBIX MPOU3OIILIN KaK JKUBOTHBIE,
TaK U PacTEHUsl, BO3HUKAIOT ITyTEM CaMOITPOM3BOJIBHOTO 3apokacHus. 11.0.
['OpsSIHUHOB CTPOUT T€HETUYECKYIO KIacCU(UKAIUIO PACTEHUIN U KUBOTHBIX,
npuMeHsa B Heil ucropuueckuid kputepuil. B 40-e — 50-e Tr. B Poccun mosis-
nsiercs nieppas nocne JK.b. Jlamapka momnseITKa co3aTh LEJIOCTHOE YUYEHHE O
pazBuTuu opranndeckoro mupa. K.®. Pynse nan riayboxyro pa3padoTKy mpo-
0JIeMbl COOTHOILICHHSI OPTAHU3MOB C YCJIOBUSMM CYHIECTBOBAHUS U METOJIOB
€€ M3y4yeHHus, pa3paboTaB CPaBHUTEIbHO-UCTOPUUECKUI METOJ HCCIIE/IoBa-
Hus. Bemen 3a 9.0K. Cenr-Unepom u XK.B. JlamapkoM OH yBUIIEN TVIABHYIO
NPUYMHY U3MEHYMBOCTH B BO3JICHCTBHHM. HA OpPraHW3M BHEIIHUX YCIOBHA.
K.®. Pynbe oTmeyan, 4To U3MEHUYUBOCTh M HACJIEACTBEHHOCTh HEPA3PHIBHBI U
OPEACTABISIIOT  cOOOM JIB€  CTOPOHBI E€IUHOTO Mpollecca pa3BUTHS. Y
K.®. Pynbe BcTpedaeTcs BhIpaKEHUE «BOMHA B ITpupoae». B Hauane 50-x ro-
noB XIX B. BOKpyr Hero cpopmupoBaiach rpymnma y4eHbIX, KOTOpasi COCTa-
BUJIA MEPBYI0 B MUPOBOI OHOJIOTMU JOIAPBUHOBCKOTO BPEMEHU IIKOIY 300-
noroB-3BosiroIIMOHUCTOB (H.A. CeBeprioB, A.Il. bormanos, C.A. YcoB u
zip.).

B o6mem, pazsutue 6uonorun B XVII 1 B nepBoit momoBune XX Bekon
JIAJ0 Ppsii HEONMPOBEPKUMBIX (DaKTOB, CBUJIETEIHCTBYIOIINUX O €IMHCTBE CTPO-
€HUS JKUBBIX CYIIECTB U MOCIEIOBATEIILHON CMEHE PACTUTEIbHBIX U KHUBOT-
HBIX (DOPM.B T€UEHUE UCTOPUH 3EMJIH.

Boupocsl 111 caMOKOHTPOJIS

1 IlpencraBieHus 0 pa3BUTUHU KUBOU IPUPOJIbI B IPEBHOCTH.

2 XapaKTepHbIE YepThl pa3BUTHSI OUOJIOTUH B 310Xy Bo3poxaeHus.

3 Ilepeuncnure Hambosiee KpyIHbBIC AOCTH)KEHUS B Ouojorur B 18-M u
nepBoi mojgoBuHE 19-T0 BEKOB.

4 OcHOBHBIE MOJIOKEHHUS IBOTIOIIMOHHON KoHIenuu JK.b. Jlamapka.
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Jlekuusa 4 Ilpeanocbliiku (POPMHUPOBAHUA U OCHOBHbIE
M0JI0KeHUA IBOJIOUUOHHOM Teopuu Y. JapBuHa

4.1 O6uieHay4Hble, COLIMANIbHBIE, OMOJIOTMYECKUE MPENOCHUIKN
4.2 Vaactue Y. JlapBrHa B KpyrOCBETHOM MYyTEIICCTBUU

4.3 VI3MeH4YMBOCTh U €€ (hOPMBI

4.4 VickyccTBEHHBINH 0TOOP U €r0 (hOPMBI

4.1 O0menay4Hnble, COUAIbHbIE, 0M0J0THYeCKHe TPeINOCHLIKI

B niepBoit monoBuHe XX Beka B pasHbIX pazjeiax OMOJIOTMHA U CMEKHBIX
€CTECTBEHHO-UCTOPUUECKUX HayKaxX HAKaIUIMBAIOTCA JIaHHbIE, KOTOPbIE MO-
I'YyT OBITh MAaTEPUAIIMCTUYECKH MCTOJIKOBAHBI JIMIIL B CBETE IBOJIOIMOHHOTO
Pa3BUTHUSL PACTEHUN U KUBOTHBIX HA MPOTSHKEHUU AJIUTEIHHOIO BPEMEHHU OT
KaKux-1u00 o0umx npeakoBbix ¢hopm. B Tpynax Y. Jlaliens 3akiiaabIBaroTCS
OCHOBBI HCTOPUYECKON reosioruu. GopMHUpYyETCs MOHITHE 00 €CTECTBEHHBIX
rpymmax. K. bap popmymupyeT 3akoH 3apoipiinieBoro cxojactsa. Bo3Hukaer
MOJIOKEHHUE O cMeHe (OpM M HapacTaHMH CXOACTBA B IMOCIEAOBATEIHHBIX
re0JIOTUYECKUX TOpU30HTaX BeIMepInX (hopm ¢ coBpeMeHHbIMHU. J.0K. CeHt-
Wnep pazpabarbiBaeT UACI0 O €AMHOM IIJIaHE CTPOEHUS >KMBOTHBIX, CO3/1a€T
y4E€HHE O FOMOJIOTMH OpraHoB. MHorue yuyeHble MpUIAEPKUBATHUCH MOJIOXKE-
HUS 00 U3MEHSIEMOCTH BUJIOB U MBITATUCH BBISICHUTH MPUYMUHBI HTOTO MPOILIEC-
ca. [losBrsiroTcst Tpy /b1, 000OIIatONINE JoKa3aTenbcTBa ABoMOINN. Co3naeT-
cst yuenue XK.b. Jlamapka 00 3Bontounu oprannueckoro mupa. K.®. Pynbe
pa3BUBaeT KOHIICTIHHIO- O BOZHUKHOBEHHWH OPTaHWYECKOTO0 MHpa W3 Heopra-
HUYECKOTO, O TMOCTEIIEHHOM €CTECTBEHHOM HM3MEHEHWU OPTaHW3MOB M (op-
MUPOBAaHUM MHOT000pa3usi CYIIECTB MOJ BIUSHUEM HM3MEHEHMSI BHEIIHUX
YCIIOBHUM, O HACIEICTBEHHOCTH M M3MEHUYMBOCTH KaK OCHOBHBIX CBOMCTBax
#uBbIX 0prann3mMoB. A.H. beketoB B pabore «["apMoHuUs B IpUpoe» NPUBO-
JUT JafHble 00 U3MEHEHUH PACTEHUN B Pa3IUYHBIX YCIOBUSIX OOMTaHUS U O
O00prOe 3a CylecTBOBaHME. 3aKIIabIBAIOTCS OCHOBBI SKOJIOTHH U OWoreorpa-
¢bun. Vimerotcst 6oJbIMe YCIeXy B CENEKITNU PACTEHUN M )KUBOTHBIX. Pa3Bu-
BAIOTCSl UJIeW O CBOOOJHOW KOHKYPEHIIMHM M €CTECTBEHHOW THOeIn Heyaad-
HBIX KOHKYPEHTOB, O MepeHaceleHuu. B 1emoM, B pa3HbIX 001acTsX OHUO0I0-
ruu K neppoit yetBepTu XIX B. ObUT HAKOIIJIEH OTPOMHBIN (PAKTHUECKUM Ma-
Tepuajl, KOTOPhIH HyXAajics B 0000menun. JJjisi Takoro 000OIIEeHHUS HYKHBI
ObLITM HOBBIE MOJX0/bI. [IpakTuka cenbCcKoro xo3saicTBa TpeboBasia Co3AaHus
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TEOpUM, KOTOpas IMO3BOJMIIAa Obl pa3BUBATh JAJIbIEe METOAbI CEICKIIMOHHOM
padoTel. Bce 3TO U omnpenenuio B 3HAYUTEILHOM CTENEHHU TO OOCTOSTEINb-
CTBO, YTO UMEHHO B AHTJIMM — OJHOM M3 HauOoJee pa3BUTHIX B XO3SIMCTBEH-
HOM OTHOIIIEHUHU CTpaH Mupa B cepenure XIX B. CIIOKUIUCH YCIOBUS JJIsI CO-
31aHUS TEOPUU SBOJIIOIIHH.

4.2 Yuactue Y. JlapBuHa B KPYrocBeTHOM NyTellleCTBUH

Bosnbiioe 3HaueHHWE B CO3/IaHUU TEOPUU CHITPAIO BAXKHOE COOBITHE B
xu3HU Y. JlapBuHa — y4acTHe €ro B Kaue€CTBE HATypalUCTa B. KPYTOCBETHOM
nyTelmecTBUU Ha Kopabne «burias». B mepuon nyremectBus (1831 —
1836 rr.) Y. lapBuH coOupal majeoHTOJIOTUUYECKHEe, OOTaHWYECKue, 300J10-
IrMYecKue KOJIJIEKIINH, TPOBOIUII reosiornueckue Hadmonenus. [lyremecTBys
no FOxHolt Amepuke, OH OTMEUaeT, YTO MHOTO00Opa3ue 5KMBOTHOTO MHUpa JIO-
ruyHee OOBACHUTH MEJICHHO TEKYIIIMMU MpolieccaMud U3MEHEHUs (popMm, yem
OT/ICJIbHBIMU aKTaMu TBOpeHUs. Haxoaku nckomaemMbix Gopm OPOHEHOCIIEB,
JCHHUBIEB (PUCYHKHM 1-2), MX CXOJICTBO W PA3IU4Hs C KHBYIIUMHU (PopMamMu
OPUBOAST €r0 K BBIBOAY O POJICTBE BBIMEPIIUX M CYIIECTBYIOUIUX (OpM.
KynpMmuHanueut, ¢ Touku 3peHus GOpMUPOBAHUS SBOJIOLMOHHBIX B3IJISIOB,
SBWJIOCH ucchefaoBanue Giopsl u dayHbl ['amanarocckux octpoBoB, rie Y.
JlapBuH Ha IpUMEpe Pa3TuINi-MEXTy OJM3KUMU BUIAMU BBIOPKOB, JPO3/10B
(pucyHk 3), uepenax, siepuil. (pucyHok 4) yBujen Kak Obl caM IPOIIECC IBO-
monuu B neiictBun. Y. JlapBuH BO3BpalllaeTcsi U3 KPYrocBETHOrO MyTellle-
CTBUSI YOEKJIECHHBIM 3BOJIFOIIMOHUCTOM U CTaBUT 3aJ1a4yd — OOBSICHUTh IPUYH-
HBI U CNIOCOOBI Mpeo0pa3oBaHus BUJIOB, YCTAHOBUTh MEXaHU3M (popMUpoBa-
HUS TPUCITIOCOOJECHHOCTH (OpPraHMYEeCKOM I1eJ1ecO00pa3HOCTH) OPTaHU3MOB.
Jlist paspeleHus '3a1ad OH MPEXKIe BCEro oOpaiiaercs K pe3yibTaraM, J0-
CTUTHYTBIM: UeJJOBEUYECTBOM B MPOLIECCE BBEJCHHS B KYJIbTYPY U JaJIbHEUIIIE-
ro npeodpazoBaHusi COPTOB BO3/IETBIBAEMBIX PACTEHUU U MOPOJ JOMAITHUX
XKUBOTHBIX. [ TyOOKO M3y4YuB MpoOIeMy OKYIbTYPUBAHUS JUKUX )KUBOTHBIX U
KyAbTYpHBIX pacTeHuid, Y. JlapBUH 3a510KUJ OCHOBBI YYEHUS O JOMECTU(DU-
Kalyu (0JIOMallTHUBAHUE).

4.3 U3meH4YUBOCTH U ee GopMblI

IIpu cozmanum cBoer teopuu Y. /[apBUH aHAIUM3UPYET SIBICHUE U3MEHYU-

BocTH y opranuszmoB. Jlo Hero yuensie (OK.b. Jlamapk, 3.K. Cent-Unep,
K.®. Pynbe u j1p.), oOpamasicb kK mpoOjieMe M3MEHUYMBOCTH, BBIJEISIN
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MPUCIIOCOOUTETBbHYIO U3MEHYMBOCTh, OHA BO3HUKAET MO/ MPSAMBIM WU KOC-
BEHHBIM BO3/ICHCTBMEM BHEIIHEW CPEJlbl, BO3HUKAIOIINE U3MEHEHUS SBJISIOT-
csi mpucnocobieHusMu. Y. JlapBuH, aHanu3upysi Marepuaig Mo U3MEHYUBO-
CTH, MPHUILEIN K BBIBOJlY, YTO U3MEHEHUS Y OPTaHU3MOB BO3HHUKAIOT B PE3YJIib-
TaTe€ COBMECTHOIO JIEUCTBUS ABYX MPUYUH: 1) BIMSHUE BHEUIHUX YCIOBUMU
(MUK, TeMIEepaTyphl, BIAKHOCTA U T. 1.), 2) IPUPOJLI CAMOT0 OpraHu3Ma.
[Ipu 3TOM, MpUpPOJa OPraHU3MOB — ITO BEAyIlasi MPUUYMHA U3MEHYUBOCTH, a
BHEIIIHUE YCJIOBUS JIUIIb KUCKPa», U3 KOTOPOI BOSHUKAET ILJIaMsl, U XapaKTep
€ro 3aBUCHUT OT KaueCTBa FOPIOYEro Martepuaia — IpUpojibl CaMOLO OpraHu3-
Mma. Y. JlapBuH BbIAEIAET clieayioiue (opMbl U3MEHYUBOCTH: “OIpPECIICH-
HYI0, HEONPEIEJIEHHYI0, COOTHOCUTENbHYI0. Onpeodenennas u3MeHuu8ocmsy —
3Ta U3BMEHYMBOCTh, KOTOPAsi BOZHUKAET I0J] BIUSHUEM KaKoro- 100 ompee-
JeHHOTO (pakTOpa BHEUIHEH Cpelbl, OH JEUCTBYET OJMHAKOBO Ha BCE OCOOU
copTa, MOPO/ibl WM BUJA U U3MEHSIET UX B OJIHOM HailpaBieHuu. Hampumep,
MOXET MPOUCXOJIUTh U3MEHEHUE BOJIOCAHOTO MOKPOBA IMOJI BIUSHUEM KIIH-
Marta. OnpejeneHHasl U3MEHYMBOCTh SBJISIETCS “MAacCOBOM, 3aXBaThIBAE€T BCE
nokosuenue. Heonpedenennas, unu uHoOu8UOYaIbHAS, USMEHYUBOCHb — ITO Ta-
Kasi I3BMEHUYHUBOCTb, KOTJIa MU3MEHEHHUs MPU3HAKOB HAOIOAAIOTCA Y OT/AEIIb-
HBIX €IMHUYHBIX 0CO0€H, OHU MPOUCXOIAT B pa3HBIX HaNpaBleHUsX. Spkuit
IpUMEP 3TOr0 CBOMCTBA M3MEHUYMBOCTH — IMOSBIEHUE PA3HOOOPA3HOI OKpac-
KM IIBETKOB Kak Mo IBeTy (Oenas, po3oBas, (UOJETOBasI), TaK M 1O WHTECH-
CUBHOCTH OKpAIlIMBaHUsI JENecTKoB. [IpuunHa Takoro siBiaeHus, ormeyan Y.
JlapBuH, HaM Heu3BeCcTHaA. MHAuBHIyallbHAsi HEONPEACIICHHAs U3BMEHYUBOCTD
MMEET HACJICICTBEHHBIM XapakTep, TO €CTh OHAa YCTOWYMBO TMEpEaacTCs
MIOTOMCTBY, SIBJISIETCS HEMPUCTOCOOUTENbHOU. J[aHHAS M3MEHYMBOCTh BUJIHA
BCEM, KTO HaOJIIOAa'KOPOB B CTaJ€, IIEHIT OJHOTO MOMETAa, pAaCTEHUN Ha MO-
ne u np. B npotuBononoxuocts JK.b. Jlamapky, 3.0K. Cenr-Unepy, koTopbie
CUMTAJIM, YTO UCTOUYHHUKOM 3BOJIOLMOHHBIX MPpeoOpa3oBaHuil SIBISIETCS OIpe-
JeJIeHHas M3MEHUYUBOCTh, Cpa3y CO3/arolas MoJie3HbIE, MPUCTIOCOOUTEIIbHBIC
npusHaky, Y. JlapBuH mnpujaBaj BaKHEWUIIEE 3HAYECHUE HEOIPEICICHHBIM
u3MeHeHusiM. YacTp €ro TeopuH, COIJIACHO KOTOPOM MPEerMYIIECTBEHHOE
3Ha4YCHUE I IpeoOpazoBaHus (OPM UMEIOT HEONPECIICHHBIE, CIydailHbIe
WU3MEHEHHS, SIBJIAETCSA OAHUM U3 CYIIECTBEHHBIX MMOJIOKEHUN B HEH.
CoomHnocumenvhas, uiu KOppeasmueHas UsMeH4u8oCcms — 3TO U3MEHYH-
BOCTb, MPU KOTOPON M3MEHEHHE B KAaKOM-JIMOO OJIHOM OpraHe SBJISIETCS MpPHU-
YUHOW M3MEHEHUH Apyrux opraHoB. Hampumep, ronyOu ¢ onepeHHBIMH HO-
raMy UMEIOT TIEPENOHKU MEXAY NalbllaMH; y TOJIyOeH C JUIMHHBIM KJIFOBOM —
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JUTMHHBIE KOHEYHOCTH, O€JIble KOIIKH C TOJyOBIMH Tja3aMH, KaK IpaBuIo,
SIBJISIFOTCS TITYXUMU.

AHanmu3 sBJICHUN W3MEHUYMBOCTH To3BoJim1 Y. JlapBUHY caenath BBIBOJ,
4TO OHa SIBJISETCS OJHUM M3 (PAKTOPOB, OINpPENCSAIONIMX IpeoOpa3oBaHUE
KyJbTypHBIX (GopM. [Ipu 3TOM BaKHBIMH SIBIISIFOTCSI HacjaeayeMble U3MEHE-
HUs. BMecTe ¢ TeM OHU He OIpe e sIoT 00pa30BaHKE HOBBIX MOPOJ U COPTOB.
Y. JlapBuH, oOpaiaschk K gakropaMm, CloCOOCTBYIOIUM OOpa30BaHUIO KYIb-
TYpHBIX (OpPM, MOAUYEPKUBAI, YTO KJIHOY K OOBSICHEHHUIO Pa3HOOOpazus J0-
MarrHuX (GOpPM 3aKI0YaeTCs HE MPOCTO B camMuX (akTax M3MEHYMBOCTH U
HACJIEJICTBEHHOCTH, a B YMEHHUM 4YeJOBEeKa HaKaIlIMBaTh HM3MEHEHUS, YTO
OCYILIECTBIISIETCS MyTEM UCKYCCTBEHHOTO 0TOOpA.

4.4 UckyccTBeHHBI 0TOOP M ero (hopMbI

[Tox uckyccTBEHHBIM OTOOPOM TOHMMAIOT OTOOP; MPOU3BOIUMBIN YeIOBE-
koM. Y. JlapBUH BBIJICIIMII HECKOJIBKO MPUHIUAIIOB, KOTOPHIE MTO3BOJISIOT OLE-
HUTh UCKYCCTBEHHBIA OTOOpP KaK TBOPUECKYIO TIPUUYUHY IBOIIOLHUU KYJIbTYp-
HbIX QopM. Bce kyiabTypHbIe HOPMBI JKUBOTHBIX U PACTEHUN MPUCTIOCOOJICHBI
YEJIOBEKOM K €r0 HyXKJaM U NpuxoTsm. boiblias yacT 0JOMalIHEHHBIX KH-
BOTHBIX M OKYJIbTYPEHHBIX PACTEHUI I10JI€3HA B XO3IMCTBEHHOM OTHOILIECHHUU
KAaK TMOCTaBIIMKH MHUIIU W CBIPbS, 1JIsI NPOMBIINIJIEHHOCTH, MEHbIIAA YacTh
CIIY>KUT JIsl pa3BiieueHusl (IEKOPATUBHOE I[BETOBOJICTBO, CIIOPTUBHBIE JIOIIIA-
11, ToyOu), oxpaHbl U 0XoThl (coOaku). [lone3HocTs qoMamHUX Gopm ist
YyeJIoBeKa SBJISIETCS] MEPBBIM MPUHITUIIOM MCKYCCTBEHHOTO OTOOpa, LENbI0 U
CTUMYJIOM €ro ocyuiecrBiieHHs. [locTeneHHoe yCHIIeHUE MOJIE3HbIX IPU3HA-
KOB uepe3 oTOOp-UxX HocuTenel (ocobelt) B mocie10BaTeIbHOM PSAIY TOKOJIE-
HUW — BTOPOM (IPUHITUIT UCKYCCTBEHHOTO 0TOOpa. Tak, y pacTeHHM pachl OT-
JMYArTCs APYyr OT Jpyra KaK pa3 TaKUMU NPHU3HAKAMH, O KOTOPBIM MIENT
HaIpaBJICHHBIN OTOOP, HampUMeEp: BecbMa Pa3HOOOpPA3HbI JIMCTh KalyCThI
(KaK XO035WCTBEHHO IIEHHBIM MPU3HAK) U CXOJHBI IIBETKU y Pa3HbIX COPTOB
ATOIOPACTEHUS, B TO K€ BpPEMsl pa3HOOOpPa3Hbl IIBETKU AHIOTUHBIX TJIA30K
(I1€eKOpaTUBHBIN MPU3HAK) U CXOJIHBI UX JIUCThA. Elle OTHUM BaXKHBIM MPUH-
IIUIIOM HCKYCCTBEHHOTO OTOOpa SBJISETCS YUCTOMOPOIAHOE pa3BeACHUE U
u3ossiud. Kittod Kk 00bSCHEHHIO TOTO, YTO JOMAIIHUE (POPMBI SBIISIOTCS MO-
JIE3HBIMU U COBEpILIECHHBIMM, oTMeuaeT Y. JlapBWH, 3aKiIt04aeTcsi BO BIACTH
YeJIoBeKa HaKaruIMBaTh MU3MEHEHHUs IMyTeM OTOOopa; MpHupoa AOCTaBIISET MO-
CJIIEOBATENbHBIC U3MEHECHUS, YEJIOBEK CJaraeT MX B M3BECTHBIX, MOJIE3HBIX
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eMy HalpaBJIeHUSX. B Hakonienuu paznuuuii 8 psidy NOKOJIEHUU COCMoum me-
Xauusm Oeticmausl UCKYCCmMBeHH020 omoopa.

N3yuenue uctopuu cosnanus mopoj u coptoB mpuBeno Y.J[apuHa K
BOXHOMY BBIBOJIY, YTO OOJIBIIIMHCTBO HUX HMEIOT MOHODUIemuieckoe (om
00HO020 KOPHS) NPOUCXOHCOEHUE.

Dopmbr ombopa. Beiaensor 6ecco3HaTeIbHBIH OTOOP M METOJIUYECKUN
otOop. becco3naTenbHblli OTOOP U3BECTEH C TIIYOOKOW JPEBHOCTH, KOTAA Y-
JIOBEK COXpaHs1 HauOojiee IEHHBIX OCOOEH, YHUUTOXasi OCTaJbHBIX: JIIOJIU
OCTaBJISLTU JIJISI Pa3MHOXEHUSI CaMbIX MOJIOYHBIX KOPOB, OoJiee SIAIIEHOCKUX
Kyp 4 T. a. Toraa sxe ObUTO MOAMEYEHO, UTO KAUECTBO MOTOMCTBA-3aBUCUT OT
kKauecTBa poaurtenei. [lpu BbIBeIeHWH HOBBIX COPTOB PACTEHHU WIIM MOPO/I
KUBOTHBIX YEJIOBEK CPEeIM MHOTHX OPraHM3MOB OTMEUYAET.TaKue, KOTOPHIE
UMEIOT HOBBIE, MHTEPECYIOLIUE €ro NMpU3HaKku. DTH GOPMBI UCIIOIB3YIOTCS, TO
€CTh OTOMPAIOTCS B KAUE€CTBE MPOU3BOIUTENEH, U BIOTOMCTBE CHOBA JI€JIACT-
csi OTOOp 0co0€el, yHacieA0BaBIIUX TpeOyeMbld Iipu3Hak. Takum oOpaszom,
YEeJIOBEK METOJUYECKH OTOMpPAeT OCOOM C .OMNPEJEICHHBIMU MNPU3HAKAMH,
HaKarIuBasl U3 MOKOJIEHUS B MOKOJEHUE HAceayeMble u3MeHenus. OToop, B
pe3yibTaTe KOTOPOTO YeJOBEK CO3JaeT HOBbIE (OPMBI C ONMpPEIEICHHOMN Iie-
JIbI0, HAa3bIBAETCS METOANYECKUM.

Obcmoamenvcmea, 61a20NpUAMCmMeyoujue UCKYCCMEEHHOM) 0moopy.
MHTEHCUBHOCTH HCKYCCTBEHHOFO O0TOOpa MOKET OBbITh pazinuuHoit, u Y. ap-
BUH OTMEYAeT CIeAyIolue O0CTOATEIhCTBA, eMy OJarompusTCTByromme: 1)
3HAYUTEIBHYIO CTEMEHb  U3MEHYMBOCTH (YEM IIUpPE H3MEHUHMBOCTH, TEM
0o0JIbIlIe BEPOSATHOCTh CO3JaHUSI HOBBIX (POpM); 2) KOJIUUECTBO OCOOEH (uem
OoJbIIIe 0COO€EH, TEM THUPE MPOSBISIETCS U3MEHYHUBOCTD, OOJIBIIIE BO3MOXKHO-
cTeil st 0oT00pa;. 3) ycTpaHEeHHEe HEXKeENaTeNbHbIX CKPEIIMBAaHUN U TIATEIb-
HBIN 0100p Npou3BoAUTENEH; 4) HAKAIIMBatolIee JeHCTBUE 0TOOpPa, TO €CTh
YCWJICHHE HY>KHBIX MPU3HAKOB B MOKOJICHUSIX.

Pezyromamusnocmo oeticmeus uckyccmeenno2o omoopa. biaronaps npo-
BEJICHUIO MICKYCCTBEHHOT'O OTOOpa yJaeTcsl JOBOJIBHO OBICTPO TOOUTHCS Ke-
JaeMBIX pe3yJbTAaTOB: HANPUMEpP, €CIM JWKas KopoBa maer mpumepro 700
JIATPOB MOJIOKA B TOJI, TO IOMAIIHKAE OPOAbl MOTYT AaBaTh nopsiaka 10000 u
OoJee IUTPOB MOJIOKA B TOJ; B Pe3yJIbTaTe YMEJIOro oTdéopa BHIBEACHBI KIIO-
HbI Kyp, narmmx 200-300 u gaxe 6onee 500 sull B roj; BIBEICHHBIE YEJIO-
BEKOM MOPOJIbI JOMAAEH MOTYT CHJIBHO Pa3inyaThCs MO CKOPOCTH MEpPEIBU-
KEHUS, IEPEBO3KE TSIKECTEH.

Takum oOpaszom, Y. JlapBuH B pe3yibTare THIATEILHOIO PACCMOTPEHHUS

30



poOJeMbl OKYJIBTYpUBAHUS ONpenesieT (PaKTOphl IBOJIOIUU KYJIBTYPHBIX
¢dbopM - U3MEHIUBOCTH, HACIEACTBEHHOCTh, HCKYCCTBEHHBIN O0TOOp. DTO UMe-
J10 OOJIBIIIOE 3HAYCHHE JUIS JalbHEHIIeH pa3paboTKu UM Ha O0JbIIOM (haKTH-
YECKOM MaTepualie TpoOJIeMbl MPOUCXOXKIEHUsT BUAOB. OH JenaeT Mmpearno-
JIOKEHUE, UTO, OBITh MOXET, CXOJHBIM IyTEM MPOUCXOIUT 00pa3oBaHUE BU-
JIOB ¥ PA3HOBHUIHOCTEN B MIPUPOIHBIX YCIOBUSX. B 3TOM ciiydae TpeboBanoch
YCTAaHOBUTH HAJIMYHE WHIAWBUAYATHHOW M3MEHUYMBOCTH Y JUKUX BUIOB KH-
BOTHBIX W pacTeHuil. TpebdoBanoch MPUBEICHUE TOKA3aTEIbCTBA CYTIECTBO-
BaHUsI B TIPUPOJIE HAMIPABIIAIONMIETO (aKTopa, AEMCTBYIOMIETO aHAIOTUYHO OT-
Oopy, nmpakTuKyemoro denoBexkoM. Y. JlapBuH mpucTymaeT K U3yY4eHUIO dTUX
BOTIPOCOB.

BOl'lpOCBI AJIsA CAMOKOHTPOJIsA

1 XapakTepucTuka HayYHbBIX OTKPBITUH, TOJTOTOBUBIINX IMOYBY JIJIS
HBOJIIOIIMOHHBIX UJIEH B OMOJIOTHUHU.

2 Kakwe rpymiisl ¢hakToB, MOTYYCHHBIC BO BPEMS KPYTOCBETHOTO
nyTemectBusi, yoemunu Y. J[apBuHa B peanbHOCTH M3MEHEHHUS BHUJIIOB B
npupoje?

3 KakoBo 3HaueHue cenekiuuB 000cHoBaHnu Teopuu Y. lapBuna?

4 Kakue ¢aktopsl sBotoHM Beienm Y. Jlapeun?

5 IlpencraBnenus Y. [{apBuna o popmax, mpuunHaX, XapakTepe H 3BO-
JFOIMOHHOM 3HAYEHUU U3MEHYHNBOCTH.

6 B xaxoit u3 ¢hopm n3MEeHUNBOCTH, BhIIeIeHHON Y. JlapBUHBIM, BeIMKa
POJIb MPUPOJIBI OPTAHM3MA, A B KAKOW U3 HUX — CPEIBI?

7 Yuenue Y. lapBuHa 00 MCKYCCTBEHHOM OTOOpE M €ro 3HAYeHUHU B CO-
3JTaHUHU HOBBIX COPTOB PacTeHUM M MOpOoJ KUBOTHBIX. Kakue Gpopmbl UCKyC-
CTBEHHOT0 0T60pa BhiAess1 Y. lapBun?
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Jekmust 5 OcHOBHbIe mnOJIO:keHUs Teopum Y. /lapBuna
(mpoxoskeHue TeMbl)

5.1 JlokazarenbcTBa N3MEHUMBOCTH BUOB B IPUPO/IE

5.2 IIporpeccus pazMHOKeHHUs, 00ph0a 3a CYIIeCTBOBAHHE

5.3 EcrecTBeHHBII 0TOOp, €r0 MPEIOCHUTKH M Pe3yIbTaThl JCUCTBHSI
5.4 Ouenka teopun Y. JlapBuHa

5.1 loka3aTebCcTBAa H3MEHYMBOCTH BHI0B B PUPO/IE

NunuBuayanbHass U3MEHUYUBOCTh JIOMAIIHUX YKUBOTHBIX. U KYJIbTYPHBIX
PacTeHUI XOPOIIO M3BECTHA KaXKJIOMY 4eloBeKy. OHAKO TUKUE >KUBOTHBIE
WJIM PAaCTEHUs OJHOI'O BUJA HA NEPBBIM B3I KaXyTCs BECbMa OJHOPO/IHbI-
MU U IIOCTOSIHHBIMU B CBOMX Ipu3Hakax. M3yuenue Y. /lappuHOM uU3MeHYHU-
BOCTHU B MIPUPOJIE, aHAIU3 UM OOJIBIIIOTO MaTepualia o JaHHOMY BOIPOCY MO-
Ka3aJl Ha HAJIM4YUE MHUPOKON U3MEHUYUBOCTH Y HPEJACTABUTENCH TUKOU (DIIOPHI
u gaynsl. O6pamasics k Tpyay A. Jle Kangous, koropsiit Y. JlapBuH Ha3bIBa-
€T «3aMeydaTeIbHbIM», 0 Jy0axX BCEro CBETa, OH OTMEYAET, YTO aBTOP «yKa3bl-
BAET OKOJIO JF0KUHBI IPU3HAKOB, KOTOPBIE MOTYT U3MEHSATHCS AK€ HA OJHOU
U ToM ke BeTBU». [lo HaOmoneHusM »HTOMOJIora Bb.J[. Yomma «Hacekomsie,
BCTPEYAIOIIMECS HA PA3JIUYHBIX -PACTEHUSIX, NPEACTABISAIOT... MOCTOSHHbBIE
pasnuyus B LIBETE, pa3Mepax WIN XapakTepe BblaeaeHuin». PaccmarpuBas us-
BECTHBIC cllydau guMopdu3Ma u TpuMopdusma y KUBOTHBIX U pacTeHuid, Y.
JapBuH cchuiaercs Ha A. Yoiuieca, oOpaTUBIIIEr0 BHUMaHUE Ha TO, YTO CaM-
KM HEKOTOPBIX BUAOB 6abouek Manalickoro apxurienara peryJaspHO MOsBIIS-
I0OTCSL B JIByX WM JIaXKe€ TpeX pe3Ko paznuyarommxcs popmax. B rmase 2
(ITpoucxoxnenne BuaoB) Y. JlapBun numet: «5 yOexaeH, 4TO caMblil OMBIT-
HBIM HAaTypaIUCT U3YMUJICA Obl MHOTOYHUCICHHOCTH CIy4aeB M3MEHUYUBOCTHU
Ja’Ke CaMbIX CYILECTBEHHBIX YacTed CTpOoeHUs». Kak okaszanoce, s pacre-
HUW M JKUBOTHBIX XapaKTepHA M3MEHYMBOCTH MIPU3HAKOB U CBOWCTB, UOO J1a-
K€ B, IOTOMCTBE OJIHOM Mapbl POAUTENIEN HET OJMHAKOBBIX ocobei. Ilpu
CpPeIHUX OJIATOMPHUATHBIX YCIOBUAX ATU PA3IUYMUSI MOTYT HE UTpaTh CyIlle-
CTBEHHOU POJIM, HO B HEOJIArONMPUITHBIX YCIOBUSAX KaXJ0€ MeJlbuaiiliee pas-
JIMYME MOXKET CTaTh PEUIAKOIINM JJIsI BEDKMBAHUS. B KUBBIX OCTAIOTCS JUIIb
0oco0u, KOTOpble 00JaAaroT ONpeeTICeHHbIMU, B KOHKPETHBIX YCIOBUAX OJa-
TONPUATHBIMUA CBOWCTBaMH, OTJIUYAIOUIMMU HUX OT OCHOBHBIX OCOO€H 3TOTO
Buaa. M3MeHeHus1 3aXBaThIBAIOT Pa3IMYHEWIINE NMPU3HAKU OpPraHU3alud, B
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TOM 4HUCJE U caMmble cyliecTBeHHble. Y. JlapBuHOM OBUIO YCTAaHOBJIEHO, YTO
M3MEHEHUS MMEIOT B OOJIBIIION CTENEeHW HeompeAeieHHBIM Xapaktep. OHU
MOTYT OBITh BPEIHBI, MOJE3HbI WU Oe3pa3iuyuHbl IJis opraHuzma. VHauBu-
JyajgbHast U3MEHUYUBOCTB SBIIIETCS OCHOBOW, HA KOTOPOU MYTEM HAKOILICHUS
Pa3IUYUN CTPOSTCA PA3IUUNS MEXKY Pa3HOBUIAHOCTSIAMU, a 3aT€M U BUIAMU.
Y. JlapBuH oTMEYaeT, 4To Hanbojee W3MEHYUBHI IIMPOKO pacceeHHbIE, pac-
MPOCTPAaHEHHbIC BUJIbI, TAK KaK OHU MOABEPraroTcs JCHCTBUIO pazHO0Opas-
HBbIX (PU3MYECKUX YCIOBHM M JOJDKHBI B3aMMOJIEUCTBOBATH C Pa3AUHbIMU
rpynnamMy opranu3moB. Bujipl, HanOosee npoiBeTarIe, HaXOAsTCsS Ha Iy-
TH K MHTEHCUBHOMY OOpa30BaHUIO HOBBIX BHJOB. B 0011em, HeolpeaeieH-
Hasl, UHAUBUAYaJIbHAsI U3MEHUYHUBOCTH SBJSETCA OCHOBOW, MAaTEpUAIOM JJIs
npeodpazoBaHus HopM.

5.2 IIporpeccusi pa3MHO:KeHHsI, 00pb0a 3a CyIHECTBOBAHUE

OCHOBBIBasICh Ha U3yYEHUU OOJIBIIOTO yucia (pakToB U3 00NacTH  ecTe-
CTBO3HAHMsI W TPAKTUKHA PACTCHHEBOJCTBA. M KUBOTHOBOJCTBA, Y. JlapBuH
IPUXOJUT K BBIBOJLY O CYHIECTBYIOIEM B.IPUPOJAE CTPEMIICHUH Ka)JI0r0 BU-
J1a K Pa3MHOXEHUIO B F€OMETPUUYECKOW TIPOTPECCUU. ITO MPABWIIO HE 3HAET
UCKJIFOUCHHUM, TOTEHIIUATBHO KaXKAbIH BUJT CIIOCOOEH MPOU3BECTH U MPOU3BO-
IUT Topasfno Oosbiie 0coOeil, 4eM JOXKMBAET MX JI0 B3POCIOr0 COCTOSHUAL.
OmHako YHCIIO B3POCTBIX 0COOEH KaXXIOTO BHUIA COXpaHAETCsS OoJiee Wi Me-
Hee NoCTOsTHHBIM. CIie/I0BAaTeNIbHO, OCTAIbHBIE THOHYT B «OOpH0OE 32 KU3HBY,
B «00OpBrOE 3a CYyIIECTBOBAHME» — TAKOB €II€ OJWH BaXKHBIN BBIBOJ, CJEJIAH-
Hbii Y. Jlapsunom. On nucan: «bopnba 3a cyiiecTBOBaHUE HEM30EKHO BBITE-
KaeT U3 OBICTPOM mporpeccun». TakuMm 00pa3zoM, HEM30EKHOCTh OOPHOBI 3a
CYILIECTBOBaHME B »kUBOH npupojie Y. JlapBuH BbIBEN U3 MPOTUBOPEUHS MEXK-
Iy CIIOCOOHOCTBIO OPTraHMW3MOB K HEOTPAHUYEHHOMY Pa3MHOXKEHHUIO U Orpa-
HUYEHHOCTBIO CpeCTB Ku3HU. OOpallasch K ABICHUIO OOpHOBI 3a CYIECTBO-
BaHHE, OH OTMEYaJl, YTO KaKIbIi OpraHW3M Ha MPOTSHKEHUU JKU3HU, B TPO-
1eccax JKU3HEACATEIPHOCTH BCTYIIA€T B OMPECICHHBIC OTHOIICHHUS KakK C
JIPYTUMHU OpTaHU3MaMHy TOTO K€ BHJA, TaK U C OPraHU3MaMH JAPYTHX BHJIOB,
KOTOpbIE JINOO CITy>KaT eMy MHUILEH, 00 SBJISIOTCS XUIHUKAMU, JT100 napa-
3UTaMH, HAKOHEIl, KaXXIblii OpraHW3M IMOJBEPKEH BIUSIHUIO a0MOTUYECKHX
YCJIOBUM CYIIECTBOBAHUS. JTH MHOTOYUCIEHHBIE MPENSTCTBUS, (aKTOphl U
IPUBOAAT K OTPOMHOM CMEPTHOCTH, B OCOOEHHOCTH CpPEeAM JUYMHOK U MOJIO-
mu. bonpinas 9acTh MOTOMCTBA THOHET | JI0 B3POCJIOTO COCTOSIHUSI BEDKUBAET
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JIUIIh HE3HAUUTENIbHAS YacTh. B3pocibix ocobell Bcerjja MEHbIIE, YEM FOHBIX.
BbrokuBaHui0 0co0€i MPOTHUBOCTOST MHOTOUYMCIEHHBIC mpensarcTBus. IIpo-
LIECC B3aUMOJICMCTBUSL MEXKIY OpPraHU3MaMy U OKpYy’Karouerh nx cpemou Y.
JlapBuH omnpenenui kak 60pr0y 3a cymiectBoBanue. OH MOIb30BAJICS TEPMHU-
HOM «0O0Opb0a 3a CyIIeCTBOBaHHE» KaK MeTa(opoid, BKIIIOUasi B HETO pa3jiny-
HbIe (POPMBI 3aBUCUMOCTH OJIHOTO CYIIECTBA OT APYroro M OT HEOpraHu4e-
CKOUW Cpeibl, BKJIKOYAsi HE TOJBKO XU3Hb OCOOU, HO U YCIEX €€ B OCTABJICHUU
noToMcTBa. boprOa 3a cyliecTBOBaHHUE MPOSIBISETCS MPU MEKBUIIOBBIX OT-
HOIIEHUAX, IPEXKIE BCEro, B (hpopMe aKTUBHOTO YHUUTOXKEHUS OJHUX 0COOei
JIPYTUMH — 3TO MedHceudosas goopma 60pbObI 3a cylecTBoOBaHUE. [IpuMepamu
MEXKBHUIOBON OOPHOBI SIBJISIFOTCS OTHOIIEHUS MEXIY TPABOSTHBIMHU >KUBOT-
HBIMHM M PACTEHUSIMH, XUIIIHUKAMHA U UX KEPTBAMH, Mapa3uTaMu U UX XO03sie-
BaMH. MexBuoBass 00pb0a BBUIMBAETCS Takke B HOPMY KOHKYPEHIIMH 3a
CBET U BJIAry y pacTEHU, MaCTOUIIA U MECTA OXOTHL 'y JKMUBOTHBIX. Pe3yibTa-
TOM MEXBHUJIOBOM OOpHOBI MOXKET OBITh WM MONHOE UCTPEOJIEHUE OJIHOTO
BUJIA IPYTUM, WK THOENIh YaCTU 0COOEH, MpU.3TOM Haubosee cnadbiXx, MEHee
3alUIIEHHBIX OT HUCTPEOJICHHS], HAUMEHEE ITPUCIIOCOOIEHHBIX K KU3HU TI0
COCEJICTBY C OTIaCHBIMU BHUJIaMU. B pesynbrare MeXBU0BOM O0OpHOBI HAOIIIO-
naercs mobema OoJiee KM3HECITOCOOHOM MOMYJISIIMA HaJ MEHEE KU3HECIIO-
COOHOM, 3aHUMAIOIIECH Ty K€ SKOJIOFMYECKYI0 HUIy. DOpMbI 3aBUCUMOCTHU
MEXy pa3IMYHBIMU OpraHU3MaM¥ MOTYT ObITh O4Y€Hb CIOKHbIMH. Y. Jlap-
BHUH MPUBOJUT MPUMEP 3aBUCUMOCTH YpOXkKas KJIEBEpa OT KOJUUYECTBA KOIIEK
B JJAHHOW MECTHOCTH - 4eM-00JIbllle KOIIIEK, TEM MEHbIIIE MbIIEH (OHU pa3o-
PAIOT NIMEJIUHBIE THE3[a); TeM OOJblIe IIMeNel (ONbUINTENN), TEM BBIIIE
ypoxkail kieBepa. Mmeercs takxke sHympusuoosas gpopma 600pbOBI 3a Cyle-
ctBoBaHue. OHA_CBOJAUTCS MO MPEUMYIIIECTBY K KOHKYPEHIIMH MEXTY 0COOsI-
MU OJTHOTO M TOTO- K€ BHJA 3a MUIILY, CBET U JIPyTHE YCIOBHUS, HEOOXOUMBIC
JUIsL )KU3HU. BHYTpUBHI0Bast 00pr0Oa 3a cymiectBoBanue, 1mo Y. JlapBuny, Ho-
cuT 00JI€e-O’)KECTOUCHHBIN XapakTep, YeM MEKBU0BasI, TAK KaK 0COOU OJHO-
ro BuZa OOUTAIOT B OJHOM MECTHOCTH, HYXJAIOTCS B OJMHAKOBON MUIIE U
MOABEPraroTCsl OJIMHAKOBBIM OMacHOCTsAM. [Ipu BHyTpuBHA0BOIM OOpHOE TpO-
UCXOJUT COXpaHEHHEe MOMYJIAINU U BUJIa 33 cueT rubdeiu cinadbiX, COBEPIIICH-
CTBOBaHHWE BHUJIa B HAINPABJICHUHU OOJIbIIIEH MPUCTIOCOOJEHHOCTH K (haKTopam,
BBI3BIBAIOIINM 3Ty 00phOy. [IpuMepbl BHYTPUBHAOBON OOpPHOBI: B OJIHOBO3-
PAaCTHOM XBOWHOM JIeCY OJHU PACTEHUS IMHUPOKO PACKUHYJIHM KPOHY U OO0JIb-
II€ yJIaBJIMBAIOT CBETA, UX KOPHHU IIPOHUKAIOT ITy0Ke U JOCTAIOT BOIY, MHUTa-
TeJbHbIE BENIECTBA, MPUHOCS yIIepO CJIadbIM; COCTSI3aHUE MEXK]y XUITHUKA-
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MU OJTHOM MOMYJISIIIUU 3a TI0OBIUY; BHYTPUBUIOBOM KaHHMOAIu3M, 0opbOa 3a
TJIAaBEHCTBO B CTae.

Ectp eme dopma 0oprOBI 3a CYIIECTBOBAHUE — C HeOIA2ONPUSMHBIMU
VCI08UMU Heop2aHuyeckou npupoovl. Ilpu W3MEHUBIIUXCS WIM KpallHUX
YCIIOBHUSAX CPEJIbl UMEET MECTO 000CTPEHHE BHYTPHUBHUIOBOW OOpHOBI, HAOIIO-
JaeTcs BbDKHUBaHUE 0o0jiee MPHUCIIOCOOTICHHBIX, YTO MPUBOJUT K COBEPILCH-
CTBOBaHUIO BuJa. Hampumep, y pacTeHUil MyCTHIHU MPOUCXOAUT PEIyKIUs
JUCThEB U OOpa30BaHUE JJIMHHBIX KOPHEH, YTO OOECIEeUMBAET BHIKUBAHUE
WX TPU HEJOCTAaTKE BJIard; y UCTPEOJsieMbIX BUJOB (KaK COPHSIKOB) UMEET
MECTO OTpOMHAasi CEMEHHasl MPOAYKTUBHOCTh M CIIOCOOHOCTH K BE€reTaTHBHO-
MYy Pa3MHOXEHHUIO; Y TpUOOB-MIapa3uTOB HAOJI01aeTCsl OOUITbLHOE CriopooOpa-
30BaHUE; B 3MMHEE BPEMsI Y )KMBOTHBIX MEHSIETCSI OKpacka - I'yCTOTa IIEPCTH,
OHM BIaJarOT B crsiuky. Y. JlapBuUH moauepkuBaj, 4To.B O0ph0e 3a cyiile-
CTBOBaHUE BBICTYHAIOT JBa mpoiecca. OTpaHUYEHHOCTh YCIIOBHI, HEOOXO-
JTUMBIX JIJISL )KU3HU U Pa3MHOXKEHHUSI, IPUBOJUT-OCO0EH JTaHHOTO BHUA K CO-
PEBHOBAHUIO B JIOOBIBAHUM CPEJICTB K >KU3HU, K .COPEBHOBAHUIO B CPEJICTBAX
3alIUTHl CBOEH JKU3HU U )KU3HU MMOTOMCTBA, ¢ OJHOU CTOpPOHBI. C Ipyrou cro-
POHBI, CTOJIKHOBEHHE 0COOEH BUJIa ¢ BparaMU U BPEIHBIMH BIUSHUSIMU TIPU-
BOJIUT K YCTPAHEHHWIO OT KU3HU M “Pa3MHOXCHHS, WM K DIUMHUHAIIUH.
Hanpumep, 60prba 3a CylecTBOBAHHE MPOUCXOIUT HE MEXIY JIMCHUIIAMH U
3aillaMu, a MEXIY JUCUIIAMHU C-OJHOM CTOPOHBI U 3ailllaMu C IpYyroil cTopo-
HbI. OTU 00€ CTOPOHBI BCET/1d OAMTHAKOBO BhIpaxeHbl. Tak, 0oproda 3a cyiie-
CTBOBAHHME SIBJISIETCS OTOMPaONUM (haKTOPOM B IPUPOJIE.

5.3 EcTecTBeHHBIH 0TOOP, €r0 NPeANoChUIKN U Pe3yabTaThl 1eHCTBUSA

W3 npuBeaeHHOr0 BBINIE MaTepHajia BUIHO, YTO KOTJa OT/AEJIbHBIE 0COOU
Pa3IMYarOTCs 10 CBOMM KaueCcTBaM M OKa3bIBAIOTCS B JIAHHON OOCTaHOBKE HE
OJIMHAKOBO aKTUBHBIMH, BEIHOCJIMBBIMY WJIN 3alIUIICHHBIMH, TOT/AA MIPOSBIIS-
eTCsl MX M30upaTelbHOE yCTpaHeHne. B copeBHOBaHUY MOOEKTAIOT, TIEPEKU-
BaIOT ¥ OCTaBJISIOT MOTOMCTBO Oo0Jiee MPUCTIOCOOIEHHBIE, TO €CTh 0COOH, KO-
TOpPBIE JIydllle TOOBIBAIOT ceOe MUIly, MOJHEE €€ UCIOJb3YIOT, YCIEIIHEE 3a-
IIUIIAIOTCS WM CKPBIBAIOTCS OT BParoB, WM M30eraroT BpeAHBIX (u3nde-
CKMX BJIMSHUN. BbDKMBaHME 0coOel CTaTUCTUYECKH B CpPEIHEM 3aBUCHUT OT
TE€X HE3HAYUTEIbHBIX OTIIMYUM, HE3HAUYUTEJbHBIX MPEUMYIIECTB, KOTOPHIMH
0CcO0b OTJMYAETCS OT MHOXKECTBA JAPYTUX. ITO MOKA3bIBa€T HA 3HAYCHUE HE-
OIPENICIIEHHON UHINBUAYAIbHON U3MEHUYMBOCTU. B pesynbrare corocrasie-

35



HUs (pakToB OOPHOBI 3a CYIIECTBOBAHUE U BCEOOIEH N3MEHUMBOCTH MTPU3HA-
KOB 1 cBOMCTB Y. /[apBUH mpuIiesn K 3aKJII0OUYSHUI0 0 HeU30€KHOCTH B MPUPO-
1€ n30UpaTeIbHOTO YHUUTOXKEHUS OJHUX 0COOEH M BBIKMBAHMUS, Pa3MHOXKE-
HUS IpYrux — ecrectBeHHoro orodopa. [lox ectectBennbiM oTo0opom Y. Jlap-
BUH TMOJAPa3yMeBaeT Mpoliecc NepekruBaHus Hanbosiee MPUCITOCOOJIEHHBIX U
rubenb MeHee MPUCIIOCOOIEHHBIX OpraHu3MoB. ECcTeCTBEHHBIN 0TOOp HE clie-
JyET paccMaTpuBaTh Kak CO3HATEIbHBIA BHIOOP, 4 KAK COXPAHEHUE OPTaHM3-
MOB B pe3yJjbTare AeUcTBUs (PAKTOPOB, pEalIbHO CYIIECTBYIONIUX B IIPHAPOJIE.
OTUM TOJIOKEHUEM TMOJYEPKUBACTCA MAaTEpUATUCTUUYECKasi TPAKTOBKA ecTe-
CTBEHHOTo oTOopa. M3 Hee ciedyer, 4TO B MPUPOJHONU OOCTAHOBKE MPH TMO-
CTOSIHHOM €CTECTBEHHOM OTOOpe 0co0eid, 00jiee COOTBETCTBYIOUINX YCIOBU-
SIM CYIIECTBOBAHMS, TOCTOSIHHO M TIOCTETIEHHO MPOUCXOJIUT. U3MEHEHHE CTa-
pbhIX U 00pa3oBaHKe HOBBIX (OpM (BaXKHBIM pe3ynbTaT oTOO0pa). OTOOP nei-
CTBYET Yepe3 COXpAHEHUE, HAKOIICHUE U YCUIICHUE B PSAY MOKOJECHHUIN Me-
KUX, HO TOJIE3HBIX HACJIEACTBEHHBIX M3MeHeHUi . biaronaps stomy ob0pasy-
IOTCSl IPUCTOCOOJICHHUS], CO3/IA€TCSl OpraHuyYecKas 11e71eco00pa3HOCTh — MpU-
croco0JIeHHOCTh oprann3moB. Tak Y. JlapBuUH BHEpBbIE MPABUILHO PEIIACT
BOIIPOC 00 YAMBUTEIHLHOM SIBJICHUU . MPUCIOCOOJIEHHOCTH OPraHu3MOB K
OKpY>Karoleu cpeae. DTo omnpenensiercs He MUCTUYECKON 1eNbl0, K KOTOPO
cTpemsiTcsi opranu3mbl (kak nonara’ JK.b. Jlamapk), He Bosieli TBOpua, CO-
3JIaBILIETO B MPHUPOJIE TAPMOHUIQ. (B3Il MPEACTABUTENEH TEOJIOTUH, TeJle-
OJIOTHH), a TOCTOSIHHO JICUCTBYIOIIUM B IPUPOJIC YEPE3 €CTECTBEHHBIN OTOOP
3aKOHOM COBEPIIICHCTBOBAHUSI MPUCIOCOOJICHUN OTHOCUTEIBHO KOHKPETHOM
cpenabl. Uctopust pazputust-opranndeckux Gopm ecth, no teopun Y. JlapBuHa,
U UCTOPUS PA3BUTH IIPUCIIOCOOJICHUH K OKPYIKAIOUIEH cpeie.

Takum obpazom, Y. JlapBuH Mmokaszai, 4YTO MPEANOCHUIKAMU €CTECTBEHHO-
ro orOopa SIBISIOTCS HACIIEICTBEHHAs U3MEHYUBOCTh, 0OphOa 3a CyIIEeCTBO-
BaHME, HEM30EKHBIMU pe3yJbTaTaMU O0TOOpa — BOBHUKHOBEHHE HOBBIX MPHU-
CIIOCOOJICHHMI, HOBBIX BHJIOB U Ha 3TOW OCHOBE — TAKCOHOMHUYECKOTO U JKO-
JIOTUYECKOT0 pazHOOOpa3usi.

Obcmosmenvcmesa, Orazonpusmemsyrowue ecmecmeennomy omoopy: 1)
O0JBIIas YaCTOTAa HEOMPEACIICHHBIX N3MEHEHHM; 2) MHOTOYHCIICHHOCTh 0CO-
Oeil BUIa, yBEIMYMBAIOIAs BEPOSTHOCTH MOSIBICHUS U3MEHUHUBOCTH; 3) HE-
POJICTBEHHOE CKpEILIMBAHME, PACIIUPSIONIEE H3MEHUMBOCTh; 4) HU30JIAIUA
(rmaBHBIM 0Opa3oM, reorpaduueckas); 5) MUPOKOE pacHpOCTpaHEHUE BUIA;
6) HaKarIMBarouUee JACHCTBUE €CTECTBEHHOIO0 0TOOpPA KaK OCHOBHOE YCIIOBHE
ycrnexa otoopa.
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Cpaeuenue ecmecmeenHo2o omoopa ¢ UCKYCCMEeHHbIM. 1) paznuuus
MEXK/Ty €CTECTBEHHBIM U UCKYCCTBEHHBIM OTOOPOM UMEIOTCSI B TOM, UTO €CTe-
CTBEHHBIN OTOOpP JEHCTBYET MEJIEHHO, & UCKYCCTBEHHBIM OTOOp — OBICTPO
(MeTogmyeckuii oTOOpP); OTOMparommM (HaKTOPOM SIBJISIETCA: TPU HCKYC-
CTBEHHOM OTOOpE — YEJIOBEK, MPU €CTECTBEHHOM — OOphOa 3a CyllecTBOBa-
HUE; NMPU UCKYCCTBEHHOM OTOOpE, B OTJIUYHE OT €CTECTBEHHOIO, CO3/Ia0TCs
(GbOopMBbI, MOJE3HBIE YETOBEKY, MOKET UMETh MECTO HAKOIUICHUE MPU3HAKOB,
HE MPUHOCAIIMX MOJIb3Y /I UX 00JiajaTens; 2) CXOJACTBO MEXIY €CTECTBEH-
HBIM U UCKYCCTBEHHBIM OTOOPOM 3aKJIFOYAETCSA B TOM, UTO B OJJTHOM-U JIPyTOM
ciiyqae oTOMparoTcs (COXpaHsSIOTCs) 0COOM C HE3HAYUTEIbHBIMH -TOJIE3HBIMU
YKJIOHEHUSIMU B MOKOJICHUSAX; MaTepUajoM JIJisi TOTO U JAPYroro oroopa ciy-
KUT UHIUBUIyaIbHAsl HACIEACTBEHHAs U3MEHYMBOCTD; pe3ydibTaTaMi 0TOOpa
SIBIIAIOTCS. HOBbIE (DOPMBI: MPU UCKYCCTBEHHOM OTOOpE = copTa U MOPOJbI,
IIpU €CTECTBEHHOM — BUJIBI U 00Jie€ KPYMHbIE TAKCOHbI; MEXaHU3M JIEUCTBUSI
KaK MCKYCCTBEHHOTO, TaK M €CTECTBEHHOTO OTOOpPa COCTOUT B HAKOILJICHUU
U3MEHEHUN B TOCIEIOBATEIBHOM pslie NOKOJCHUN. CleayeT MOoaYepKHYTh,
yTO ycraHoBiieHME Y. Jl[apBUHOM MeXaHU3Ma AEUCTBUS UCKYCCTBEHHOTO OT-
O0opa ObLJIO BaXKHBIM, TaK KaK 3TO MO3BOJIMJIO €My MO aHAJIOTHH CHIENaTh BbI-
BOJ O MEXaHM3ME €CTECTBEHHOro orbopa. B mexaHusme neHCTBHS HCKYC-
CTBEHHOTO O0TOOpa MO HAKOIICHUI) pa3Iuduil B psaay mokosneHui Y. JlapBuH
yBUIEN MpooOpa3 OCHOBHOIO MEXaHW3Ma HBOJIOLMOHHOIO Mpolecca — Jeu-
CTBHE €CTECTBEHHOI'0 0TOOpA.

5.4 Ouenka teopun Y. lapBuna

Teopus Y. /lapBruHa sIBIIETCA OJHOW W3 BBIJAIONIUXCA €CTECTBEHHOHAYY-
HbIX Teopuid. Y. JapBuHOoM omnpeneneHbl (akTOpbl IBOJIOIUM — WU3MEHYH-
BOCTb, HACJENCTBEHHOCTh, €CTECTBEHHBIM OTOOP KaK OCHOBHAs JBIIKYIIAS
cuia sBofirouuu. bimarogaps teopuu Y. JlapBuHa B OMOJIOTHIO IITUPOKO MPO-
HUK UCTOPUYECKUM METOJI, TIOJYUUIIU pa3pelIeHue BaKHbIE OMOJOTUYECKUE
poOJeMbI — BU000pa30BaHUsI U OPTaHUYECKOU Iiejiecoo0pazHocTu. Teopus
Y. JlapBuHa sBISETCS BCCOOBEMIIIOIIEH TEOpHEH SBOJIIOLIMH, TaK KaK OHa
OOBSICHSIET HEMPEPBIBHBIHN MPOIIECC YCOBEPIICHCTBOBAHUS OpraHu3aIuu, Gak-
ThI IOPA3UTEIBLHOTO MPUCTIOCOOJICHHUSI OPTraHU3MOB K YCIIOBHUSIM CYIIIECTBOBA-
HUS, UCKIIIOYUTEILHOE MHOTOoOoOpa3zue opraHudeckux ¢GopMm. IDTa Teopus
npuoopea xapakTep o01eOnoI0THIECKON KOHIIEIIIUH.
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Bonpocs 1J11 CaMOKOHTPOJISE

1 TpaxrtoBka Y. JlapBuHbIM OOpHOBI 3a CyIlecTBOBaHUE, €€ (HOPMBI U
pE3YJIbTATHI.

2 Y. JlapBUH 0 MpUYMHAX €CTECTBEHHOT'O OTOOPA.

3 Kak Y. JlapsuH hopMyaupyeT NPUHITUI IEHUCTBUS €CTECTBEHHOTO OTOO-
pa? [IpuBeaure cxeMy AeHUCTBUSL OTOOpA.

4 Yem Oecco3HATENbHBIN HCKYCCTBEHHBIM OTOOpP OTIMYAETCS OT ecTe-
CTBEHHOI'0 0TOOpa?

5 IloueMy TemIbl KICKYCCTBEHHOI'O OTOOpa BBIIIE, UeM e€CTeCTBeHHOTO? B
YEeM COCTOSIT CXOJICTBO U OTJIMUUSI HICKYCCTBEHHOT'O U €CTECTBEHHOTO 0TOOpa?

6 [lepeuncnure 0OCTOATENHCTBA, OJATONPUSITCTBY OIS - MCKYCCTBEHHOMY
U €CTECTBEHHOMY OTOODY.

[ Ilepeuncnure OCHOBHBIE MPOOIEMBI, petieHHbie Teopueit U. JlapBuna. B
YeM COCTOUT MAaTepHAIN3M TEOpUU?

8 OcHoBHbIe paboTel Y. J/[apBrHA 110 TEOPHU SBOJIOIUH.
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Jlekuuss 6 Pa3BuTHe 3BOJIOIMOHHOIO Y4YeHHS] B
nocjefapBHHOBCKHUI mepuoa (BTopasi mosioBuHa XX
BEKA)

6.1 PazBuTue 3BOIOIIMOHHON MOP(OTIOTHH, TAJICOHTOIOTUH, IPYTUX HAYK
6.2 Kputnueckue BoICTyIJIeHUS TpoTUB Teopun Y. [JapBrHa

6.1 Pa3BuTHe 3BOJTIOIUOHHOH MOP(}0I0THM, TATEOHTOJTOT UM, [IP. HAYK

Bo Bropoii nmomoBune XIX B. mocie mnosiBneHusi teopuu Y. JlapBuna
MPOUCXOJIUT MPEOOpPa30BaHUE OMOJIOTUUECKUX HAYK, ITUPOKOE MPOHUKHOBE-
HHUE B OMOJIOTHIO HCTOPUYECKOT0, SBOMIONMOHHOTO0 noaxoaa. Teopus Y. [ap-
BUHA MPUBJIEKJIa BHUMAaHWE OUOJIOTOB K M3YYEHUIO 3BOJIFOIIMOHHOTO MPOIIEC-
ca, HavaJlach MHTEHCHUBHAs pa3paboTka o01edononornueckux mpoodiaem. Ilo-
JoXKeHus1, u3nioxeHuple Y. J[apBUHOM, MOCIYXUIN MPOUYHBIM (HYHIAMEHTOM
JUISL TalTbHEHIEro pa3BUTUS MOP(HOJIOTHH,- aHATOMUH, SMOPUOJIOTHH, Tiajie-
OHTOJIOTHH, (puzmonoruu, ouoreorpaduu; 3xojgoruu. Ilupokoe pacmpocTtpa-
HEHHUE SBOJIIOLMOHHBIX WJIEW BBI3BAJIO TOSBICHUE: 3BOJIOLMOHHON MaJCOH-
TOJIOTUH, IBOTIOIIMOHHON MOP(OTIOTHH, IBOTIOIIMOHHON SMOPHUOIOTUH, UCTO-
puueckoil ouoreorpaduu u ap. PUIOTEHETUYECKOE HAMPABJICHUE HA OINpe/ie-
JICHHBIN MEPUO]T CTAHOBUTCS TJIABHBIM B OOJIBIIMHCTBE OTpaciei Onojaorum, a
ABOJIFOIIMOHHBIN TOAXO0/] — OCHOBOM M METOJ0JOTHEN CHEIUAIbHBIX THUCIU-
IuH. B mpakTuky OMOJIOrHYECKUX HCCIICIOBAaHUN MPOYHO BXOAUT MPEIJIO-
JKEHHBIN O. ['€KKeneM METOJl «TPOMHOIrO MapaJUIeIn3Ma)» — COMOCTABIICHUE
JTAHHBIX SMOPHOJIOTUH, CPABHUTEIBHOW aHATOMUM U MAJICOHTOJIOTUH. AHAIU3
KOHKPETHOT'O0 MAaTepualia CTajd OCYIIECTBIATHCSA C TMO3UIMNA HUCTOPUYECKOTO
pa3BUTHS, HAYAIW MPOBOJUTHCSA HMCCIEAOBAHUS MO YCTAHOBJICHUIO POJICTBA
OPraHU3MOB ¥ BOCCTAHOBJICHHIO UCTOPUU MTPOUCXOKICHUS BCEX OPTraHU3MOB.
DTO TMO3BOJUIIO B CPABHUTEIBHO KOPOTKHUU CPOK IOJYYUTh HOBYIO M OUY€HBb
BaKHY10 nHpopmanuio. Bropas nmonosuna XIX B. — 3To nepuoj; MHTEHCHUBHO-
ro, HOCTPOCHHS (DUIIOTEHETUUECKUX JPEB JIJIsi BCEX KPYIHBIX TPYIIT PaCcTH-
TEIbHBIX U )KUBOTHBIX OpPraHu3MoB. OCHOBY Bceil (DUIIOT€HETUYECKON CpaB-
HUTEJIbHOW aHATOMUM TMO3BOHOYHBIX XUBOTHBIX Jlajl HeMENKUil ydeHblil K.
['erenbayp. OH pa3zpaboTan psiJi KPyIHBIX €€ pa3/ieIoB — TEOPUIO MPOUCXOXK-
JICHUSI Yepena, MPOUCXOXKIEHUSI KOHEUHOCTEH, pa3BUTHUS MO3BOHOYHUKA. B
CPaBHUTEJIPHOM aHATOMHHM OECIO3BOHOYHBIX XKHMBOTHBIX ObLTa TMpoJiefiaHa
aHajornyHas pabora A. Jlanrom. T. I'ekcnu npoBen cpaBHEHUE MEPBUUYHBIX
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3apOJBIIIEBBIX JUCTKOB C OCHOBHBIMH CIIOSIMU T€Jla KUIICYHOIOJOCTHBIX —
AKTOJIEPMBI U SHTOAEPMBI, a J. ['ekkenb MocTpousa Ha 3TUX (akTax meopuro
eacmpeu, T.€. IPEIIOI0KHUI, YTO MPEIKOM BCEX MHOTOKJIETOYHBIX KUBOTHBIX
OBLJIO CYILIECTBO C JBYXCJIOWHBIM TEJIOM, MOJOOHBIM 3apOJIBIIIEBOIN racTpyJe.
Teopuro MPOUCXOKIACHUS MHOTOKIJIETOUHBIX (meoputo napeHxumynvl) pa3pa-
ooran .M. MeunukoB, rie npuBen J0Ka3aTeabCTBA MPOUCXOXKICHUS MHOTO-
KJIETOYHBIX OPTaHU3MOB OT OJHOKJIETOUHBIX MyTeM Iu(depeHInpoOBKI: KO-
noHuanbHbix ¢opMm. Kak vacte (duiioreHernuecko Mopdoaoruu pa3BruBa-
nack 3MOpuosiorusi. OCHOBATEISIMU 3BOJIOLIMOHHOW CPaBHUTEIBLHOU dMOpHO-
gorun ctam A.O. KoBanesckuit u M1.11. MeunukoB. JlanpHekIien pa3padoT-
K€ meopuu 3apoobliledblX JUCMKOE CTIOCOOCTBOBAIIN KJIACCHYECKHUE PAOOTHI
3TUX YUEHBIX MO0 YMOPHOHATBLHOMY Pa3BUTHIO PA3IMYHBIX HU3IIUX 0ECIO3BO-
HOYHBIX. BBIJIO YCTaHOBIIEHO CYIIECTBOBAHUE Y HUX OOLIEH CTaauu — racTpy-
abl. O4eHb CXOJHOM Yy 3TUX JKMBOTHBIX OKa3ajack. W.cTajaus O1acTylbl, a B
pAlle CIly4aeB MMEJOCH MOPA3ZUTENBHOE CXOACTBO. OPraHOTEHEe3a. JDTO MO3BO-
JIMJIO CIIEeNIaTh BBIBOJ, YTO BCE TPYIIBI KMBOTHOTO LAPCTBA B MHPUHIIUIIE
UMEIT 0011y10 ocHOBY pa3utus. .M. MeunnkoB coBmectHO ¢ A.O. KoBa-
JIEBCKMM BIEPBBIE BBICKA3AJIM MBICIIH O TOMOJIOTHH 3apOJBIIIEBBIX JUCTKOB
0ECMO3BOHOYHBIX U MO3BOHOYHBIX JKUBOTHBIX. OJTO MPUIATIO TEOPUU 3aPO-
JBIIIEBBIX JIMCTKOB HOBOE (UIIOTEHETUYECKOE COJIEPKaHME U CYIIECTBEHHO
U3MEHWIO €€ 10 CPaBHEHUIO €. Tomnorpaduyeckod TEeopHeu 3apOJIbIIIeBhIX
JIMCTKOB, nipeaioxeHHon panee X. [langepom, K. bapom u ap. n.n.
Me4HUKOB, ONMUPASICh HA 3BOJTIONUOHHYK) TEOPHUIO, MCMOJIb3Ys CPAaBHUTEIb-
HBI U UCTOPUYECKUN METObI, pazpadoTan Teopuro ¢aromuro3a. OH Moka-
3aJI, YTO BHYTPUKJIETOYHOE MUIIEBAPEHHUE Y MPOCTEUIINX — 3TO OOBIYHOE,
€llle HE BBIMOJHAIONIEEe 3alUTHBIX (PYHKINUA MUIIEBApPEHHUE, C YCI0KHEHUEM
opranuzanuu_(haronTo3 CTAHOBUTCA HE TOJBKO (DYHKIIMEH MUTaHUSA, HO U
3aIIUTHOM, @ Y. IO3BOHOYHBIX )KUBOTHBIX — 3TO YK€ TOJBKO 3alIUTHOE MpPH-
crocoOsicune. JINUMHOYHOMY Pa3BUTHIO PAKOOOpPa3HBIX OBUIM MOCBSIIECHBI
uccinegoBanus ®. Mromepa. OHM NpUBENM K YCTAHOBJIIEHHUIO TEOPHUM PEKa-
nuTyJsiun. J. ['ekkens co3gan nepoe (UIOreHETHYECKOE IPEBO )KUBOTHO-
ro-mupa. ©. Mromep u 3. ['ekkenb NOAHSUIM BOIPOC O COOTHOIICHUH OHTO- U
¢dunorene3a. Ha ocHOBe Teopuu SBOJIOLMM Havallach MHTEHCHBHAs paspa-
O00TKa MaJICOHTOJIOTUU. 3HAYMTENbHBIM BKJIad B ee pa3Butue BHechau O.
Mapm n B.O. KoBaneckuii. OHU BIIEpBBIE BOCCTAHOBWJIM T'€OJOTHYECKYIO
HCTOPUIO COBPEMEHHOI'O XMBOTHOTO — JIOWIAJH, P MOCTENEHHBIX HU3MEHE-
HUAW MPEJIKOB KOTOPOM SIBIIETCS 10 CUX IMOP OJHOW U3 MPEKPACHEUIINX HII-

40



mrocTpanuii 3Bosronuu. Padotsr B.O. KoBaneBckoro takxe 1mo3BOJIMIIN yCTa-
HOBUTH HEKOTOPBIC 3aKOHOMEPHOCTH 3BOJIFOLIMU KONBITHBIX. [IpencraBienus
B.O. KoBaneBckoro o CylIeCTBOBaHMH aJaNTUBHOTO M HWHAIANTHBHOTO
HaIpaBJCHUN B DBOJIIOIUU UMENH OO0JIbIIOE 3HAYEHHUE U BOIUIM B HAYKY MO/
Ha3BaHueM «3akoHa B.O. KoBanesckoroy». biarogaps paboram K. A. Tumups-
3eBa MOJ| BIMSHUEM JBOJIIOIMOHHON TEOPUM pa3BUBaNaCh (HU3UOJIOTHS pac-
Tennil. OH BIEpBBIE JOKa3aj, YTO (POTOCMHTETHUUECKUE PEAKIUU MOAUHUHSI-
IOTCS 3aKOHY COXPAHEHUs SHEPTHHU. Y CBOCHHUE YIVIEPOJA PACTEHUSIMH, IO-
oienne cBera K.A. TumupsizeB paccMarpuBail Kak MPUCIOCOOJIEHNUS, BO3-
HUKIIME B XOJI€ JJIUTEIbHOW 3BOJIOIUU MPU MOCTOSSHHOM B3aUMOJIEVCTBUM
PACTEHUHN C OKPYKAKOUIEW HEXKUBOM MpUPOAOH. Pe3ynbTatamMu, CBOMX HUCCIIE-
NOBaHWI OH IOKa3ajl CBSA3b OPraHMYECKOr0 MHpPA C HEOPLAHMYECKHUM, YTO
ObLJIO BaKHO IJisi MOAKperuieHus: sBoitonnoHHoN Teopum. KA. Tumupsizes
BBISIBUJI TAKXKE MPUHIUIUATLHOE XUMUYECKOEe U (DUBUOTOTUYECKOE CPOJICTBO
B CTPOEHUM XJOpo(duiUia pacTEeHH M TeMOrjo0MHA KPOBH >KHUBOTHBIX. JTO
ObLIO MEPBBIM (PU3HOJOTUYECKUM JI0KA3aTEIbCTBOM €IMHCTBA MPOUCXOXK]IE-
HHSl PACTEHHUM U KUBOTHBIX. 101 BO3AECHCTBUEM 3BOJIIOIIMOHHON TEOPUM TI0-
CTENIEHHO Pa3BUBAETCS U ABOJIOIMOHHAS \PU3UOJIOTHS KUBOTHBIX, OCHOBATE-
neM kotopou sBisiercst 1.M. CeueHoB. . YUHUThIBask MPUPOLY OPTaHU3MOB U UX
CBSI3b C OKpYXalollleld Cpe/lod, OH PacKpbhIBa€T OCOOCHHOCTU Pa3BUTHUS TICHU-
XWUYECKUX IPOLIECCOB B OHTOICHE3€ YEIOBEKA U B IBOJIFOLMH KUBOTHOTO MH-
pa B 1esioM. OCOOEHHOCThIO TICUXUYECKOU JEATeIbHOCTH YEJI0BEKa U KUBOT-
HBIX, TI0 €r0 MHEHHUIO, SIBIISHOTCS MPUCIOCOOJICHUS, BO3HUKIIUE B XO0JI€ IBO-
monuu. B paccmaTpuBaemblil IEpUO/ 3aJ105KEHBI OCHOBBI (DUTOIIEHOJIOTUU U
Hayajga pa3BUBAThCS. FEOOOTAHMKA. DTH HAYKW OBUIM CBSI3aHBI C UMEHAMHU
A.H. bekeroBa, B.B.-Jloky4yaeBa u np. 3yueHue 3axkoHoMepHOCTEH Popmu-
pOBaHUS PACTUTEIHHBIX COOOIIECTB CTANIO BO3MOXKHBIM Oyiarofapsi y4eTy ux
HBOJIIOIMOHHBIX TPeoOpa3oBaHuM.

Ntak, Ha OCHOBaHMM aHaau3a XoJa (PUIOTEHETUYECKOTO PAa3BUTHUS OT-
JEIBHBIX TPYHI BCKPBIBAIOTCS Ba)KHbIC MPUHIMIBI U (HOPMUPYIOTCS OCHOB-
HBIC YEPTHI IBOTIOLMU TpyIin. Bce HOBBIE siBieHUS U ()aKThl B OMOJOTHH OTH-
CBIBAIOTCS C MO3UIMKA AapBUHKU3MA. B ero pa3BuTuu 00JbIIOE 3HAYCHUE UME-
au padotel: J. I'ekkens, @. Mromiepa, K. ['erenbaypa B 'epmanun; T. I'ekc-
mu, A. Yomneca, [Ix. I'ykepa B Anurnuun; .M. MeuHukoBa, A.O. u B.O.
Kosanesckux, 1.M. CeuenoBa, K.A. Tumupsizera, A.H. bekerosa, B.B.
HokyuaeBa B Poccuu; A. I'pes B AMepuke u ap.
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6.2 Kpurtuuyeckue BbICTyIJIeHHsI MPOTUB Teopuu Y. JlapBuna

HecMoTpst Ha npusHanue yuenus Y. J[apBuHa OOJNBIIMHCTBOM OUOJIOTOB,
MHOTHE BeayIue yueHsle au0o He npuzHanu (P. Oysn, K. bap), mubo npu-
HUMaJU y4eHHe 00 ABOJIIOLUU MYTEM €CTECTBEHHOTO OTOOpa ¢ OroBOpKaMu
WJIU BBIJBUTAIN CEPHE3HBIE BO3PAKEHUS (JI. Araccun, A. Kemnukep,
K. Herenu u ap.). 9TOMy B HEMAJON CTENEHU CIOCOOCTBOBAJIO TO, YTO B3LJISI-
a6l Y. JlapBuHa Ha BCEMOTYIIIECTBO OTOOpPa U OCOOCHHOCTH BO3HUKHOBCHUS
HOBBIX BUJIOB BCTPETWJIUCH C PSOM TPYAHOCTEN (Hampumep, B IPUPOIE pea-
KO HaXOJUJIUCh MEepPexXoaHble (OPMbI, MPUCYTCTBUE KOTOPHIX. [IOCTYIMPOBAI
Y. /lapBuH). bpuin Bo3pakeHUs] MPOTUB JAPBUHOBCKOW TPAKTOBKU IMPOHUC-
XO0XKJICHUS CJI0KHBIX OPraHOB ITyTEM IOCTENEHHBIX M3MEHEHUW. BO3HUKHO-
BEHHUE OPraHOB OYEHb CJIOKHOT'O CTPOCHHS M CIOKHBIX (POpM IMOBEJEHHUS, HA
NEPBbIA B3TJIsAI, OBUIO TPYJAHO OOBSCHUTH MOCPEICTBOM AKKYMYJISAIIMU MEJN-
kux nu3MeHeHnl. Y. JlapBUH OJTHAKO HA MPUMEPE HPOUCXOKICHUS Ii1a3a sICHO
MOKa3aJl, YTO MPOLECC 3BOIIOLUN BKIFOYACT P, MOCIECI0BATEIbHBIX 3TAINOB,
KOTOPBIE XapaKTEPU3YIOTCS BO3HHMKHOBEHUEM rHOBBIX KAYECTB B PE3YJIbTATE
HEIPEPBIBHBIX U MOCTENEHHBIX W3MEHEHUM. HemocratounblM Ka3aicst mpuH-
UM 0TOOpa U [l OOBSCHEHUSI TIEPBIX CTAIUN pa3BUTHS MOJIE3HBIX YKJIOHE-
HUM. PAx y4eHbBIX, KDUTHUKYS Y. JlapBuHa, yTBEpKIAIHU, YTO TEOPHUS
€CTECTBEHHOI'0 OTOOpa HE OQBSACHSIET HAYAIbHBIX CTAAUN BO3HUKHOBEHUS
HOBBIX OpPraHOB, MOCKOJIbKY MX»3aU4aTKh HE MOTYT HECTHU B cebe Oymyiue
(GyHKIIMU, TO €CThb OHM OECHOJIE3HBI U MOATOMY HE TMOMAJal0T MO/ JaBJICHUE
orbopa. Hanmpumep, /. MaliBapTy ObUTIO HE MOHATHO, KaK MOJ JEHCTBUEM
€CTECTBEHHOT'0 0TOOPa, 00pa30BaIUCh MIICUHBIC JKEJIE3bl Y MJICKOTUTAIOIINX.
Y. JapBuH 1o 3TOMy noBOAYy nucall: «Pa3BUTHE MIIEUHBIX KEJE3 HE UMETO
Obl 3HaUYCHMS U HEe Momnayio Obl MOJ BIUSHUE O0TOOpA, €Ciau Obl HOBOPOXK/IEH-
HbIE HE MOFJIN.B TO K€ CaMO€ BPEMs MOJIb30BaThCA UX BBIICICHUSAMMI». JTUM
MPUMEPOM. " [TOTYEPKUBAETCS MOJOKEHUE, COTIACHO KOTOPOMY HE3HAUUTEIIb-
HbIE UHIUBUyAIbHBIE U3MEHEHHUS TIPU ONIPEACICHHOMN KU3HEHHON CUTYalINH,
obecrieunBast ycrex B 00pb0e 3a CylIeCTBOBAHUE, UMEIOT OOJIBIIIOE 3HAYEHHUE.
HexoTopsiM coBpemenHrKaMm Y. /[apBuHa Ka3aJloCh HEBEPOATHBIM CIIy4ailHOE
COBNAJCHUE MHOTUX WHIWBHUIYAIbHBIX M3MEHEHUN OpPraHU3MOB C TpebOoBa-
HUSMHU Cpelbl. DTO OBbUIO JIOBOJIBHO BECKOE BO3paXKEHUE IMPOTUB TEOPUU
ecTecTBeHHOro otbopa. OnHako B Teopuun Y. J[apBuHa peub UAET HE O CIIy-
YailHBIX COBIAJEHUAX OJArONpHUSATHBIX €IWHUYHBIX U3MEHEHU OpraHU3MOB,
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a 0 3aKOHOMEPHOM HX COOTBETCTBHUH YCJIOBUSIM CPEIbI, KOTOPOE JOCTUTAETCS
JEUCTBUEM €CTECTBEHHOTO O0TOOpA.

Bcekope mociie Beixona «lIpoucxoxiaenust BUIOB...» @. J[KEHKUHC BbI-
IBHHYJI CEPHE3HOE BO3pPaKEHHE MPOTUB MpennaracmMord Y. JlapBuHOM BO3-
MO>KHOCTH JIEUCTBHUSI OTOOpa KaK ABOJIIOIMOHHOTO (hakTopa B mpupojae. Xo
€ro paccykJeHui ObuT creayronmM. Bo3Hukiee ciydyailHOe HAacaeACTBEHHOE
U3MEHEHHE, KOTOPOE JOJIKHO OBITh MOJJEPKaHO OTOOPOM, BCET/1a €AMHUYHO.
BeposTHOCTh BCTpeuH JBYX OCOOEH C OJMHAKOBBIMU HACIICICTBEHHBIMH W3-
MEHEHUSIMH M OCTAaBJICHMEM MMM MOTOMCTBa 4pe3BblYaliHO Maia..[loaTomy
€CJIM OJMH U3 POJMTENIEN UMEET MPU3HAK A, TO y €ro JIETeN KOIIMYECTBEHHOE
BBIpaKEHHE MpU3HaKa OyneT A/2, y BHYKOB — A/4, y IpaBHYKOB — A/8 u T.A.,
T.€. IPOU30MIET «PACTBOPEHUE MPHU3HAKA B CKPEIIMBAHUMY:-ITO BO3PAKECHHE
MOJIYYWJIO Ha3BaHUe «kommap J[KeHKuHcay, BBUY TPYHAHOCTH €ro oObsCHE-
HUS B HadyaibHOM Tmiepuoje. st onmpoBepskeHUs «Bo3pakeHus: J[xeHKuHca
HE00XO0IMMO ObLIO 3HAHWE FEHETHKHU, a TCHETUKA KaK HayKa BO3HUKJIA JIUIIIb
B 1900 r., B rox nepeoTkphIThs 3akoHOB  ['. Menaenda. B To xe Bpems, TO-
raa ObUIM W3BECTHBI MHOTOYMCIICHHBIE (DaKThI, CBUJIETEIILCTBOBABIINE IPO-
TUB «pPacTBOPEHUsI MpHU3HAKa B CKpemmBanuny». Hanmpumep, xapaktepHas
ropOMHKA Ha HOCY y IPEACTaBUTENCH KOpoJIeBCcKoro noMa bypO6oHOB coxpa-
HUJIACh JaXXK€ Yy BOCBMOIO IO cuery mnokoneHusd. [1o pacueram @. /[xeHKknHCa
NPU3HAK JTOJDKEH OblT yMEHbIIMTHCA B 128 pa3. YUeTblpHaauaThil MO cUeTy
nokoJieHuit repijor [procoepu umen, kak 1 OCHOBOMOJIOKHUK poAa (500 net
Ha3aJj), CpOCIIHECs MEPBLIC U BTOpbIC (hajaHTy Ha najiblax pyk. Ho atu ¢ak-
Thl OCTaBAJIMCh BHE BHUMAHUS UCCIIEI0OBATEINICH-3BOIIOIIMOHHUCTOB.

HNHorpa KpUTHYECKHUE BHICTYILIEHHS B OTHOIIEHUU Teopun Y. JlapBuHa Ka-
CaJIUCh €0 MEPEONECHKN 3HAYEHUS MEPEHACETEHUS U HEJOOUEHKN BaXKHOCTH
KaueCTBEHHBIX MpeoOpazoBaHuii. OJIHAKO TPAKTOBKA JAHHBIX MOJIOKEHUM CO-
BEPILIECHHO HE 3aTParuBajia CyIIHOCTH €r0 TEOPUH.

CymectBoBan u Apyroit GpoOHT UCCIEAOBAHUM, TPSIMO WIIA KOCBEHHO IPO-
TUBOHOCTABISIEMbIM JapBUHU3MY. KpuUTHKa JapBUHHU3MA OCOOEHHO YCHUIIU-
Jach B I€pHUO]T BOSBHUKHOBEHUS reHeTUKU. B 310 Bpemst (koner| XIX - Hauamno
XX BB.) HE TOJIbKO B OHUOJIOTHH, HO U B APYTUX O0JACTAX €CTECTBO3HAHUSI,
HamaJgky Ha MaTepUAIMCTHYECKUE B3TIIAbl ycrminuch. CyabObl 3BOJIOLN-
OHHOT'O YYE€HHUS M TEOPUU €CTECTBEHHOI'0 O0TOOpa pa3olUIMCh. DBOIIOLHUOH-
HOE YYEHUE PACHPOCTPAHSIOCH WIUPE U IIUPE, & TEOPUS ECTECTBEHHOIO OT-
O0opa — IEHTpaJIbHOE 3BE€HO BCEW JBOJIIOIIMOHHOW TEOPUU — CTajla MOJBEp-
raTbcs OoJiee xecTkoi kpuTuke. [I[puunH 3TOMy OBLIIO HECKOJIBKO, HO OCHOB-
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Has 3aKJII0YaeTCsl B OTCYTCTBUU JIOCTAaTOYHO CTPOTHX HAYUYHBIX IMPEJCTaBIIC-
HUW O JIBYX BOXKHEHIIUX SIBICHUSX KU3HU U OOIIMX XAPAKTEPUCTUK KUBOTO
Ha 3eMJI€ — HACJIEACTBEHHOCTH U U3MEHYHUBOCTH.

BricTynas nmpoTMB OCHOBHBIX IMON0KEHUN Teopuu Y. JlapBuHA, TEHETUKU
ATOTO MEPUOJA ONMUPAIUCh HA CIEAYIOIIWE NPUHLUNBL. BO-TEepBBIX, MO HX
MHEHHUIO, B TEOPUU UMEETCS €llle clladoe dKCIEepUMEHTaIbHOE 000CHOBAHUE.
OHU yTBEp>kKJadu, YTO MPUYUHBI IBOJIIOIMA HEOOXOJMMO HU3ydaTh BHE BCSI-
KOU CBSI3U C TEOPETUUECKUMHU CYxAeHUusAMHU. OJIUH U3 HauboJee IPKUX BbIpa-
3UTeNel Takoro B3rjsga — Y. baTcoH mucain, 4to «Mbl HE HYX1aeMes 6osiee B
o0ux uaesx o0 3BoJonuny. Bo-BTOphIX, HaclieCTBEHHAs . M3MECHYMBOCTh
paccMaTpuBaliach B Ka4eCTBE IVIABHOTO M HEMOCPEICTBEHHOI O (hakTopa 3BO-
JIOLUKU, @ OTOOPY OTBOJMIACH BTOPOCTEIEHHAs] POJib OpaKOBIIMKA HEyAad-
HBIX MYTaHTHBIX ¥ THOpUIHBIX QopM. ['. ne ®pusom (1889) Obia BeIIBUHYTA
TUIIOTE3a JBOJIIOIMU, COTJIACHO KOTOPOM HOBBIE “BHJBI BO3HHUKAIOT Cpasy,
CKauK00Opa3HO, MOCPE/ICTBOM MOSIBICHUSI OTACIbHBIX KPYHMHBIX U3MEHEHUU
HACJIEJICTBEHHOCTU (MyTaluii) 0€3 BeIylIero. y4acTus €CTeCTBEHHOr0 OTOO-
pa. B pabotax B. Moranucena (1903) 6bu1a moka3zana Hed(PHEKTUBHOCTH OT-
00pa B YUCTHIX JIMHUSIX (B MOTOMCTBE OJHOM CaMOOIIOIOTBOPSIOLIEHCS 0CO-
Ou, TOMO3UTOTHOM IO OOJBIIMHCTBY- IPU3HAKOB). M XOTS TaKMX TOMO3UTOT-
HBIX TpYMNN 0coOel B Mpupoje He BCTPEUaeTcsi, BEpYy B MOTYIIECTBO OTOOpa
3TU SKCIIEPUMEHTBI MTOAPHIBAIIH:

B oOmiem, mpuynHON KPUTHUYECKUX BBICTYIUICHUW NMPOTUB TEOPUU €CTe-
cTBeHHOro otdopa Y. JlapBruHa ObUIO TO, UTO €M «HE XBaTaja0» r€HETUYECKOU
OCHOBBI.

BOl'lpOCBI AJI CAMOKOHTPOJIsA

1 Yto pano mmpokoe NpOHUKHOBEHUE B OMOJIOTHIO UCTOPUUECKOTO METO-
na?

2. Kakue HampaBiieHHs] B OMOJIOTUU TIOJYYHJIN Pa3BUTHE IOCIE IOSBIIC-
Hus Teopuu Y./lapBuHa.

3 CpaBHUTENBbHO-3MOpHOJIOTHUecKue uccinenoBanusa . ['ekkens, oboc-
HOBaHHE UM OMOTEHETHYECKOTO 3aKOHa.

4 3HadeHre OMOTEHETUYECKOr0 3aKOHa B pa3pabOTKEe METO/a TPOMHOTO
napasuieIn3ma.

5 IIpuMeneHue 3BOJIIOIIMOHHOTO TpuHIUIa B padoTax B.O. KoBaseBcko-
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ro, 3Ha4Y€HHE €ro padoT.

6 CpaBHHUTEILHO-IMOpHONIOrHYeckue uccieaoBanus A.O. KoBameBckoro
n M.M. MeunukoBa, UX 3HaUCHHE.

7 TlpumeHeHHe PBOJIIOIMOHHOTO TpuHIKMNa B padotax M.M. CeuenoBa u
K.A. Tumupssena.

8 C yeM cBsI3aHO MOSBJICHUE AaHTUJIAPBUHUCTCKUX TCUCHUN B OMOJIOT UK ?

9 Pa3HOBUIHOCTH aHTHAAPBUHU3MA B KOHIIE 19-T0 1 Havane 20-r0 ToI0B.
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Jlexkuust 7 CHHTETHYECKAS] TEOPHS IBOJIOIMH

7.1 OcHOBHBIE ATaIlbl Pa3BUTHUS SBOIIOIIMOHHON TEOPUHU — JapBUHU3MA
7.2 ®opMupoBaHre U OCHOBHBIE mojioxkennst CTD

7.1 OcHOBHBIE 3Tanbl PA3BUTHS IBOJIOLMOHHOI TEOPHHU- JAPBHUHHU3MA

B pa3BuTuu 3BOJIIOIMOHHON TEOPUHU BBIJCTSIOT IATh OCHOBHBIX ITAIOB.
[TepBoiit aTan — 1859-1900 rr. yBeHYascs KpyLIIEHHEM KOHIIEIIIHK  ITOCTOSH-
cTBa BUAOB (cM. Jiekiiuu 3 u 13). KpeanmoHusm notepsut 3HaYEHHWE JOMUHHM-
pyroIero B 0moyioru MupoBo33peHus. Bropoit stam — 1901- mavamo 20-x
roJ0B - CBSI3aH ¢ MepexoJoM B KoHIEe XIX B. OT ONMMCAaTEeIbHOTO U CPaBHHU-
TEJIHLHOTO METOJOB W3YUYEHHUS DBOJIONHUH, BO-TIEPBBIX, K AKCIICPUMEHTAITb-
HBIM HCCJICIOBAaHHUSAM OTOOpa KaKk MPUYMHBI BO3HUKHOBEHUS U COXPAHCHUS
aJanTaluii U, BO-BTOPHIX, K U3YYEHUIO B IPUPOAHBIX YCIOBUIX €CTECTBEHHO-
ro oTOOpa Kak MPUYUHBI 00pa30BaHUs pa3zHOBUAHOCTEN U BUoB. Ha daktu-
YECKHMX JIAaHHBIX ObljIa JaHa XapaKTepHUCTUKA HACIEICTBEHHON N3MEHUYHNBOCTH.
Bmecte ¢ TeM, B 3TOT mepuoj HaOI0IaeTcs pe3koe 000CTpeHHe OOphObI
MEXAY TapBUHU3MOM U JAPYTHUMHU HAMPABICHUSMH, TTPOIODKABIICIHCS 10 ce-
penunsbl 20-x rogoB XX B. [ TaBHasi IpuyrHA 3TOTO COCTOUT B cieayromeM. B
HaJyaJie CTAHOBJICHUS TCHETHKHU €€ TI0JI0KCHHs OB MCIIOJIH30BAHbI JJISI CO-
3JIaHUs] HOBBIX KOHIIETIINI 3BOJIIOIMK. CaM mo cede 3TOT (pakT ObLIT 3HAMEHa-
teneH. OH CBHACTEILCTBOBAI O TECHOM CBSI3U T'€HETUKU C TEOPHUEH 3BOJIIO-
IIMA, HO BpeMs UX O0O0bEAMHEHMs ObLIO BIepeau. TpeTwil 3Tam B pa3BUTHH
TEOPHUHU SBOJIIOIUU MPUX0oauTcs Ha koHell 20-x — Hagano 30-X rojioB, Korjaa
uaer GopMHUpPOBAHUE CUHTETHMYECKON TEOPHUH SBONIONMHU. YeTBepThIM 3Tal
BKITFOYaeT nepuon ¢ konma 30-x 1o Hagama 50-x rogos. [IsaTeIif sTam HaunHA-
ercs B 50-x m mpomomkaerca mo 80-x rr. (A.B. f6mokoB, A.I'.lFOcydos,
2006).

(.2 MdopMupoBaHUe U OCHOBHBIE Mo10xeHust CTI

Cunrernueckas Teopus sBomonuu (CTD) mpexacraBisieT coboil cUHTE3,
o0benuHeHue gapBuHu3Ma (teopus Y. JlapBuHa U €ro CTOpPOHHHUKOB) C T'€He-
TUKOM, AKOJIOTHEH, IpyruMu Haykamu. [lyThb K cuHTE3y OBbUI HE MPOCTHIM.
[lepBbIM 1IarOM Ha ATOM IMYTH MOXKET CUMTATHCA BCKPBITHE 3aKOHOMEPHO-
CTEM pacupelesICHUs XpOMOCOM IIPU KJIIETOYHOM JejieHnH. OCHOBBIBASICh HA
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TuX (akTtax, A. BelicMaH BBIIBUTAET NPUHYUN HEBOZMONCHOCMU nepeoayu
no Haciredcmay onazonpuoopemenusvix npusHaxkos. Ha pyoexe XIX-XX
BB. ipopeccop MockoBckoro ynuepcutera A.A. Koimu nmocrasui Bonpoc o
MOJIEKYJIIPHOM MEXaHHU3ME NEpPEAayu MPU3HAKOB Mo Hacneacty. B 1927 ro-
ny pycckuit ydenbli H.K. KonbLoOB cheman mpeanosiokeHWe O Haluduu
«HACJIEACTBEHHBIX MOJIEKYJD», OTKPBITBIX MHOTO JIET CIYCTSA, U O MATPUYHOU
penponykuuu xpomocom. Ilpu cuHTe3e AapBUHM3MA U TEHETUKHU TMOIOKU-
TEJIbHYI0 POJIb ChITpaJia MyTallMOHHAas rurnore3a spomonuu [. ne Dpusa,
YCKOPUB HAKOIUICHUE TOYHBIX JAHHBIX MO HACJIEJACTBEHHON M3MEHYMBOCTU B
*)uBou npuponae. Ho crnenyer noguepknyth, uro I'. 1e @pus . OoTpuuai TBOp-
YEeCKYyI0 pOJb 0TOOpa, MPUHUMAJ TPAKTOBKY BHJIa KaK F€HETUUYECKU Jajiee He
PA3IOKUMOM  €IMHUIIBI, OTJIWYAIOIICHCS OT JPYyrol NOAOOHON €IMHUIIBI
JUIIb MO OAHOMY HACIEICTBEHHOMY MPHU3HAKY. Tak, HU3KOPOCIBIE U BBICO-
KOpOCJbIe MyTaHThI SHOTEphl ['. ne ®pu3 cunrtall BIOIHE CAMOCTOSTEILHMHU
Bujamu. boinbiioe 3Haduenue B popmupoBanun CTD nmena okoHYATENHHO
obopMmuBIIascs, onaromaps padoram T. Moprana, A. CrepteBanTa u Jp.,
XPOMOCOMHAsI TEOPHUsI HACIEICTBEHHOCTH, B' OTOKE r€HETUYECKUX HCCIIEN0-
BaHuil (popMmupyercs «npuHUUI Xapau-BalHOepra», cOracHO KOTOPOMY
IIPU OTCYTCTBUM BHEUIHUX JABJIICHUH YACTOTHl T€HOB B MOIYJISALNHU JOJKHBI
ObITh TTocTostHHBIMU. B 1920 r. H. BaBunoB chopmynupoBai 3aKOH TOMO-
JIOTUYECKHUX PSAJOB B HACIEACTBEHHON M3MEHYMBOCTH. OH OOBSICHSII 3TO SIB-
JIEHWE TEM, YTO B T€HOTHUIIE OJTHOTO U3 WICHOB OJM3KUX BUIOB 3aKOJIUPOBAHA
BO3MOXHOCTh OOpa30BaHHSTOTO WM MHOTO Mpu3Haka. [103ToMy ¢ BBICOKOM
CTEMEHbIO BEPOATHOCTH MOXKHO IMpEJIoaraTh HaX0XJAeHue mog00HOro npu-
3HaKa U y JAPYruX BHJOB JAHHOUW TIpymibl. B COOTBETCTBUM C yKa3aHHBIM 3a-
KOHOM «4eM OJIKe MEXITy cO00M BUIIBI U POJIbI, TEM OOJIbIIIE CXOACTBA B U3-
MEHYMBOCTH MX Tpu3HakoBy». 3akoH H.U. BaBunoBa umeer oOuiednonoruye-
CKOE€ 3HAuYeHHE, OH O0Jeryaer MOMCKU HYKHBIX ISl CEJEKUIUU MYTAHTHBIX
pacteHuid i KUBOTHBIX. B 1926 roxy C.C. UerBepukoB Hamucan padoty «O
HEKOTOPBIX MOMEHTAX 3BOJIOIMOHHOTO MPOIECCA C TOUKU 3PEHUS COBPEMEH-
HOW I'eHEeTUuKW». Ee mpupaBHUBAIOT MO 3HAYUMOCTU K Tpyaam I'. Menpaens.
BsIxos B cBEeT pabOTHI, 1O CYTH, JaJI HAYAJI0 CUHTETUYECKOW TEOPUH SBOJIIO-
UMy (XOTS Ha3BaHMe 3TO TosBUIOCH Mo3xke). C.C. UeTBepuKOB Ha OCHOBE
OoJporo (pakTUYECKOro MaTepuaja JeiaeT cieayroime o0obmeHus: 1) B
IPUPOJIE MYTAIIMOHHBIA MPOIIECC MPOUCXOIUT TakKKe, KaK B JIaDOPATOPHBIX
OMbITaX, YTO MO3BOJISIET JAHHBIE MOCIECIHUX NEPEHOCUTh HA MPUPOIHBIE CH-
Tyallid;, 2) BO3HUKHOBEHHE HOBBIX MYTAIlUH MPOUCXOJIUT HEMPBIPHIBHO Y
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BCEX KHBBIX OPTraHU3MOB, HO OOJBIIMHCTBO M3 HUX OKAa3bIBACTCS PEIIECCHUB-
HBIMH T10 OTHOIIEHHUIO K TUKOMY BHY; YEM JOJIbIIE CYIIECTBYET IMOIMYJIALMA,
TeM OoJbllle B HEW HAKaIJIMBAETCS CKPBITBIX MyTamui; 3) mpeoOiianaHue
MaHMHUKCUH y OOJIBIIMHCTBA MPUPOJIHBIX MOMYJISIITUNA 00ecrieunBaeT MposiB-
JeHre 3aKkoHa Xapau—BailinOepra, B MpOTUBOMOJIOXHOCTh ATOMY OrpaHUYe-
HHE MAHMUKCHH, Pacajl €AUHON MONYJISIUY HAPYIIAET CKPEIIMBAHUE MEKITY
e€ rpymnmnamu, U30JISIThl TPUOOPETAIOT UHOW TE€HO(POH/, YTO UMEET 3HAUEHUE
JJIs. DBOJIOIMOHHBIX TipeoOpazoBanuii. [lo manaeim C.C.UeTBepHKOBA, YHC-
JIECHHOCTh MOMYJISIIUN MEHSETCA, YaCTO MyJbCUPYET C CE30HHOM, FOJIOBOU U
MHOTOJIETHEH mepuoaukon. Takue koneOaHus — “BOJHBI KHU3HH ~ TaKKe
MMEIOT 3HAYEHUE JIJT SBOJIOLMU. [Ipr 3TOM, BaXKHO TO, YTO QUEpPEIHAsA BOJIHA
HAYMHAETCSl C HEOOJBIION MOMYJISIIIUK C CHIIBHO CMEIIEHHBIM PaBHOBECHEM
T'€HOB, HApYIIIEHUEM YacTOThI X BCTpeYaeMOCTH. B HOBOM momyJsisiuu ocoou
HE MOTYT OBITh XpaHUTESIMU BCEX T€HOB POJUTEIIBCKON nomysanuu. Peakue
paHblIlle TEHbI MOTYT CIy4ailHO BO3pAacTU B YUCHE, 0J1arogopsi pa3MHOXKEHUIO
ux obnanareneid. [loaroMy HOBasi momyJdlus. OyAeT UMETh UHOW MyTaI[MOH-
HbI (OHJ, YeM pOJUTEIbCKAas, W SBOJIOIHUA €€ MOWAET MO JAPyromy.
C.C YeTBepHKOB OTMEUAET, YTO BAXKHEHIIIAM (DAKTOPOM SBOJIFOIIUU SIBJISICTCS
ecTecTBEeHHBbIN 0TOOp. Bee npyrue hakTopsl M3MEHSIOT YHCICHHOCTh T€HOB B
MOMYJISIIAN CIIy4allHO, HEHaIpaBiieHHO. ToJIbko OTOOp — Mpoliecc Harpas-
JeHHbIA. VIMEHHO OH OCYIIECTBISCT OOpaTHYIO CBSA3b MEXKIAY YCIOBHUSIMH
obutaHusa U reHoQoHAoM TOmyJsiui. Cleayer OTMETUTh BaXKHOCTb 0000-
neHud, caenaHHbpix — C.C.-UeTBEpUKOBBIM, M MPEXKIAE BCErO0 €ro BBIBOJ O
HACBIIIEHHOCTH MPUPOAHBIX MOMYJIAIMNA pa3HbIMU MyTauusMu. B xome «rme-
pepabdoTKW» MyTaluid O/ JEUCTBUEM €CTECTBEHHOTIO 0TOOpA OCYIIECTBIISIET-
Cs1 POLECC IBOJIKOHUH.

B cBsi3u ¢ pasBuTHEM T'€HETHKHU, IKOJOTHH, Ipyrux Hayk, B 30-x — 40-x
I.T. TPOUCXOUT HAKOIIJICHWE HOBBIX OMOJIOTMYECKHX JAaHHBIX, CIIOCOOCTBO-
BaBIIUX ‘YKperieHuto aapBunuzma. K 30-m romam paboTramMul aHTIIMICKHUX
yueHsix P. ®@uiepa, J[x. Xonaeitna, C. Paiita Oblna co3jgaHa MaremaTuye-
CKasl TEOpHs SBOJIIOLMH, MO3BOJISAIONIAS (POpMaATN30BaHHO OMMUCHIBATH HM3MeE-
HEHUS T€HETUYECKOU CTPYKTYpPHI NMOMyJsAnui. brarogaps U3y4eHUIO0 reHETH-
YECKOr0 COCTaBa IMOMYJISIUUN YIA€TCS BCKPBITh OCHOBHBIE 3aKOHOMEPHOCTH
HavyaJbHBIX 3TAlOB ABOJIONUHU. B kadecTBe cyOcTpara U 3JeMEHTapHOU e/Iu-
HUIBI 3BOJIOLUM CTAIM paccMaTpuBarh nonyssanuo. MccienoBanus, mmpoBe-
nennbie P.A. ®umepom, H.I1. lyoununsiM u /J[.J]. PomamossiM, C. Paiitom u
Ip., TIOKA3aJIk, YTO B IBOIIONMU OOJIBIIYIO POJIb UTPAET U3MEHEHUE YaCTOTHI
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BCTPEUAEMOCTH ajuiesie Osaroaapsi KojaeOaHUsIM YUCIECHHOCTU TMOIYJISIIHM,
yTpaThl TEHOB, TO €CTh OJarojiaps «reHeTUKO-aBTOMAaTUYECKUM IPOLIeCccam»»
win «apeiidpy reHoBy. ['eHeTHuyeckrue uccieqoBaHUs MO3BOJIMIN MPOAHAIIN-
3UpOBAaTh OCHOBHbIE MOMEHTBI MMPOTEKAHUSI IBOJIIOIMOHHOTO IMPOIlecca OT T0-
SIBJICHUSI HOBOTO TMpPHU3HAKa B MOMYJISIIUU JO BO3HUKHOBEHHUSI HOBOT'O BHJA.
TouHble TOAXOABI TIOMOTJIM BBIICHUTH POJIb OTAEIBHBIX 9801H0YUOHHLIX
¢axmopos, cPopMyIMPOBATH MPEACTABICHUS 00 21eMeHMAaAPHOU I6801I0YUOH-
HoU eOdunuye (OMYJISKS), SJIEMEHTAPHOM HBOJIIOIIMOHHOM Mamepudne v s16-
nenuu. Bee 310 npuseno k co3nanuio H.B. Tumodeersim-PecoBekum u @.1°.
Joopxarckum B 1937-1939 rr. yuenus o muxkpossontroyuu — OJHOTO U3 TIIAB-
HBIX Pa3J/IeJIOB COBPEMEHHON TEOPUHU ABONIOUUU. TEPMUH «MUKPOIBONIOYUSLY
ObLT BHepBbie Ucnoib30BaH FO.A. dunumuenko B 1927.1.;- a5 TOro, 4T00BI
MOJYEPKHYTh HECBOAMMOCTbH, Ha B3IJISI/I aBTOPA, IPOLIECCOB IBOIIOIUU KPYTI-
HOTrO Maciutada K mpoleccaMm BHA000pa3oBaHus. B COBpEMEHHOM CMBICIIE
tepMuH Obu1 nipeqiioxed @.I'. Jloopxkanckum (1937.1.) u H.B. TumodeeBbim
— PecoBckum (1938 r.). MuUkpo3BOIIOLNS BKIOYAET OTHOCUTEIHHO HEOOb-
IIMe OTPE3KU BPEMEHM, €€ MPOIIECChl Pa3bITPHIBAIOTCS HA OTPAHUYEHHBIX
TEPPUTOPHUAX U BKIIOUYAIOT SIBJIICHUSI, TPOTEKAIOIIME B MOMYJIALMIX U HUZIIMX
TaKCOHOB, 3aKaHYMBAsICh MEXaHU3MaMu BU1000pa30BaHUsl.

B XX B. monyuunu ganpHEHIIEe W3ydeHUe dKOJIOrndecKkue (akTophbl IBO-
JIOUMU. 3HAMEHATENBHO OBLIO, TO, UTO BHOBB nocie Y. JlapBuHa MIMPOKO HC-
cienyercst bopn0Oa 3a cymecrBoBanue (k. Xonneitn, I'.®. I'ayze u ap.). Uc-
cinenoBanusamu B.H. CykaueBa u €ro y4eHMKOB ObLUIO YCTAHOBJIEHO, YTO U3-
MEHEHHUSI UHTEHCHUBHOCTH »OOpbOBbI 3a CYIIIECTBOBAHHE B IOCEBAX PACTECHUM
pa3HO# MIOTHOCTU ¥ PA3HOTO KAYECTBEHHOTO COCTaBa MPHUBOISIT K H30Upa-
TEJILHOMY MEpPexKUBAHUIO OoJiee CTOMKUX ocobOeil. BwiscHMIIOCH, 4TO aaxke
IpU 3HAYUTENILHOW CTENEHU 3arylieHus oOlleld YrHETEeHHOCTH PAaCTeHHM He
MPOUCXOAMIIO;,a BCEra HaOI01aJI0Ch BRKMBAHUE OJHUX OcoOei rmpu rude-
J IPYTHX. B.H. CykaueB caenan BaXHbIM BBIBOJ O TOM, 4TO OOpbr0Oa 3a
CYIlIECTBOBAHUE €CTh PEabHBIN (DaKT, UTO OHA B UTOTE HEU3OEHKHO MPUBOJIUT
K aJaNTHBHBIM 3BOJIIOIMOHHBIM MPeoOpa3oBaHUsIM. DTH PadOThl ObLUIA MPU-
3HAHbI KJIACCUYECKUMHU B OMOJIOTUM W BOIIUIM BO MHOTHE CBOJKHU MO 3BOJIIO-
IUOHHOM TeOopUHU. DKCIIEPUMEHTAIIbHOE U3yUeHHEe OOPHOBI 3a CYIIEeCTBOBAaHUE
POBOJIUIIOCH U Ha KUBOTHBIX. BBIIO YCTAaHOBJIEHO, YTO BaXXKHBIM PETYJISITO-
POM IUIOTHOCTH OCOO€M Yy UBOTHBIX SIBISIETCS 00OCTpEHHE BHYTPUBHUIOBOMU
KOHKYpeHIIUH. [IT0OTHOCTh BIIMSET U HA OCHOBHBIEC MPOILIECCHI KUZHEIEITEIb-
HOCTH (POCT, aKTHBHOCTH TOBEACHHS B JOOBIYE MUIIM W pa3MHOKEHUH). B
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paccMapuBaeMblil TIEpUOJ MPOBOAUTCSA JIETAIBHOE IKCHEPUMEHTAIBHOE M
MaTeMaTU4YeCKOe HM3y4YEHUE HE TOJbKO OOphOBI 3a CYIIECTBOBAHHE, HO U
€CTECTBEHHOI'0 0TOOpa, UMEET MeCTO pa3BuTue Teopuu Buaa — H.M. BaBunos,
0O. Maiip, K.M. 3aBanckuii, B. I'panT u 1p. 3HaUUTENbHBIA POTPECC B U3Y-
YEeHUH MEXaHHW3MOB SBOJIOIIMOHHOIO MpOIlecca CIOocOOCTBOBAI pa3padoTKe
HE TOJBKO MPOOJIEeM MHUKPOIBOJIOIUHU, HO U O0jee KPYyImHOTO, MaKPOIBOJIIO-
IMOHHOTO ypoBHs — paboTel H.U. BaBunona, [[x. Cumincona, A.H. CeBepiio-
Ba 1 ap. A.H. CeBepnoB u €ro mkoJia mpoBOAUIN KOMILIEKCHYIO TPOTPaMMy
UCCJIEI0BaHUI B 00JIaCTH 3BOJIOLMOHHONW MOp¢osnoruu. beuio co3naHo yde-
HUE 00 M3MEHEHUSX OHTOTEeHE3a KaK MCTOYHUKE (PUIOTEeHETHYECKUX Mpeo0-
pazoBaHMii, pa3pabOTaHbl MOJIOKEHUS O TJIABHBIX HAMPABIEHHUSIX 3BOJIIOIM-
OHHOTO IPOIECCA, YCTAHOBJIEHBl 3aKOHOMEPHOCTH IMPOrPECCUBHOTO pPAa3BH-
TUs. BONbIION BKIIaJ B CO3JaHUE CHHTETHYECKOW TEOPHHU SBOJIIOLUUA BHEC
N.N. IlImaneray3zedn. OH BBICOKO OLEHWI BaXHOCTHJAPBHHOBCKOW HIEU O
O0opbOe 3a cyiiecTBOBaHUE. MIM BBIZIEIEHBI U pACCMOTPEHBI BO B3aMMOCBSI3U
2 GopMbI €CTECTBEHHOT'0 O0TOOpA: JBUXKYIIUM. U ‘CTAa0OUITM3UPYIOITUN, CO3/IaHa
Teopus ctabmmm3upyomero otoopa. OmybankoBanusie WM.U. IlImanbrayse-
HOM pabOoThl OXBATWJIM BaXKHEHIIME MPoOJiieMbl JapBUHU3MA, HAanOoJee 3Ha-
YUTEIBbHBIMU U3 HUX SBISIOTCSA — «[[yTH ¥ 3aKOHOMEPHOCTH 3BOJIFOLIMOHHOTO
nporueccay (1939-1940), «Pakropsl dBomonun» (1946), «IIpobieMsl napBu-
Hu3ma» (1969). B paccMarpuBaeMblil TICpHUOJ BBITIEI PSIT U3IaHUH, HA3BaHMSI
KOTOPBIX MTOKA3bIBAIOT UX OOIYI0 HAMPABICHHOCTh: «['€éHeTHKa U MPOUCX0XK-
nenue Buno»(1937) @.I. HoOpxkanckoro, «CUCTEMAaTHKA U MMPOUCXOKICHUE
BunoB»(1947), «300m0ornueckuii Bua u 3Boonus»(1968) D. Maiipa, «3Bo-
monus. CoBpemenHbrii cunTe3»(1942) k. Xakcimu. D.I'. JloOpikaHCKuUi
IPEIOKIIT Pa3IMuaTh TPU YPOBHS 3BOJIIOIIMOHHBIX MMPEe0Opa3oBaHUil BHYTPHU
BUJIa, B KOHEUHOM UTOT€ MPUBOASIINX K 0Opa30BaHUIO BUIOB U OOJiee KPYII-
HbIX TakCOHOB. [IepBbIil ypOBEHb CBOJIMTCS K MpoOLEccaM HacCJIEIACTBEHHOM
U3MEHYUBOCTU — MYTalUsIM U pekomOuHanusM. Cyan0a myTaiuidi 1 pekoMm-
OMHANNM ONpeneNsieTcs: KOMIIEKCOM (DaKTOpPOB, JEUCTBUE KOTOPHIX COCTaB-
JSI€T BTOPOM YpPOBEHBH 3BOIIONMOHHBIX MpeoOpa3zoBaHui. Ha 3Tom ypoBHE
OCYIIECTBISIETCS 0mbop Hanbojee OJIAronpUATHBIX MyTalluid U peKOMOUHA-
UM TeHOB. BaxkHOE 3HAUEHNE HA 3TOM YPOBHE UMEET MUTPALIUS U U3OJISLHUS.
Murpanusi ocobeil crmocoOCTBYET pacCelieHHI0 MYTaHTOB B OoJiee MOIX0Is-
IIME YCJIOBUSA, YTO MOYET OKa3aThCs MPUYMHOW pacnaZ€Hue BUJA HA HOBBIE
BHYTPUBHUJOBBIE (DOPMBI. ITOMY CrOCOOCTBYET U m3oJisus. OTOop, Murpa-
Us U U30JISIUA, & TAKXKE MyTallud U PEKOMOMHAIMU, TPE0Opa3yoT IreHEeTH-
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YECKYI0 CTPYKTYpPY HNOMYJISIIUA B COOTBETCTBUM C PA3HBIMU YCIOBUSIMU OOU-
TaHUSIMUA BUJIa. ITOroM 3BOJIFOIIMOHHBIX MPEeoOpa3oBaHUN Ha 3TUX YPOBHSX
sBIIgeTCs BHyTpuBuAoBas Auddepenunanus. Ha Tperbem ypoBHE 3BOIIOLUU
IPOUCXOAUT 0Opa3oBaHUE CAMOCTOSITENBHBIX BHUAOB W3 BHYTPHUBHUIOBBIX
dbopm. B pycckom niepeBojie Boinuia kaura k. Cumicona «TeMibl U popMbl
sposmonumy (1948). ABTOp K HamboJiee CYIIECTBEHHBIM (aKTOpaM, BJIHSIIO-
IIUM Ha CKOPOCTh U IyTH 3BOJIIOIMU, OTHOCUT: U3MEHUYUBOCTh, YACTOTY MY-
TalMi, XapakTep MyTalui, OBICTPOTY CMEHBI OKOJEHUM, pa3Mepbl TOMYIs-
U U €CTECTBEHHBINH O0TOOp. B KHUTE OTHOCUTENBHO MYTAallMil yKa3aHO, YTO
eciii Obl YacTOTa MyTallUid CIIOCOOHA OblIa CTaTh CTOJIb BBICOKOM, a IpoUne
(bakTophl CTOJIb CIA0BIMU, TO B 3TOM CIIy4ae OHU MOTJIM Obl. OBITH OMpeje-
asrouM pakTopom sBostonnd. Kpome Toro, myraruu MORIA Obl CTaTh OC-
HOBHBIM (DaKTOPOM H3BOJIIOIIMU TIPU YCJIOBUHU, €CJIH OBl OHM OBUIM CTPOTO
HAIpPAaBJICHbI, & HE Cay4YalHbl. OJJHAKO MyTaly CJIYUYdiHBI IO OTHOIIEHUIO K
MPUCIIOCOOUTENTLHOMY ONTUMYMY, MPUCHOCOOMTEIBHON MOKET OKa3aThCs
JUIIb HEOObIIas X 4acTh U oHa MeHble 50%: Ilpu 3Tux ycnoBusx oOmui
s dext MyTanuii ABIAETCS NECTPYKTUBHBIM. ‘BMecTe ¢ TeMm, Kak OTMeuaer
JIx. CUMIICOH, BBICOKYIO U3BMEHUYMBOCTD B.IIOIYJISIIUA MOKHO pacCcMaTpUBATh
KaK CBOETO pojia OaHK, IJie Ha TEKYIIEM CUeTy HaXOSITCs MyTallud U OTKyJa
UX MOKHO IIPH MEPBOW HAJOOHOCTU U3bAThH, HE OKUJAsi BOSHUKHOBEHHS HO-
BbIX. HeliTpasibHble U BpeAHbIC HpU3HAKH (B 0COOEHHOCTH, HO HE TOJIBKO, pe-
[IECCUBHBIE) MOTYT COXPAHITHCS M B ClIydyae U3MEHEHUS HaIpaBJICHUs] 0TOOpa
CTaTh MOJIE3HBIMU. UTO KdCAETCAd €CTECTBEHHOTO O0TOOpa BHYTPUTPYHIOBBIX,
MEKUHIUBUTYATbHbBIX ‘U3MEHEHUN, TO OH, [0 MHEHUIO aBTOPA, SBJISIETCS 1O
CYILIECTBY, TBOPUECKOMN CUJION, TaK KaK ONPEJIEICHHO MPUBOJUT K BOSHUKHO-
BEHUIO Ipyn (MOMYJIAIMI) HOBOIO Ka4eCTBa.

OCHOBHBIE (IOCTYJIATBl CHUHTETUYECKOW TEOPHUH 3BOJIIOLMH BBIPAKAKOTCS
cienyromuM 0opazom (H.H. Boponuios, 1999):

e Marepuanom sl 3BOJIFOLHUM CIY>KaT HACIEICTBEHHBIE H3MEHE-
HUSl — MyTaluuu (Kak IpaBujo, TeHHbIE). MyTallMOHHBINA MpoIiece
— MOCTaBUIMK MaTepHalia Jijisi 0TOOpa — HOCUT CIIy4alHBbIM U He-
HaIIPaBJICHHBIN XapaKTep.

e OCHOBHBIM ABMXKYIIUM (DaKTOPOM SBOJIOLMH SIBIIETCS €cTe-
CTBEHHBI OTOOpP, BO3HUKAIOIIMI HAa OCHOBE OOpPHOBI 3a cyllle-
CTBOBaHHUE.

e HaumeHblield 3BOJIOLMOHUPYIOUIEN E€AUHULIEN SBISIETCSA IOILY-
JSLHASL.
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e DBOJIONHUA HOCUT B OOJBIIMHCTBE CIy4daeB IWBEPreHTHBIN Xa-
paKkTep, TO €CTh OJAMH TAKCOH MOXET CTaTh MPEAKOM HECKOJIBKUX
JOYEPHUX TAKCOHOB, HO KaXIBIM BHUJ WMEET €IMHCTBEHHBIN
MIPEAKOBBIN BU, CAMHCTBEHHYIO MTPEAKOBYIO MOMYJISIIHIO.

e DBOJIIOIHUSA HOCUT MOCTENIEHHBINA U JTTUTENbHBIN XapakTep. Bumo-
00pa3oBaHME KaK 3Tall 3BOJIOIMOHHOIO MPOIECCa MPEICTABIASIET
co00i moclie10BaTENbHYI0 CMEHY OJHON BPEMEHHOU MOMYJSIUN
gepeioi MOCIEeTYIONNX BPEMEHHBIX TOITYIISITHH.

e Buja coctoutr u3 MHOXKECTBa CONMOJYMHEHHBIX MOPQOIOrHUECKH,
¢u3noIOTHYECKH, OMOXMMHYECKH, TEHETUYECKH,  IKOTOTHICCKU
OTJIMYHBIX, HO PENPOIYKTUBHO HE H3OJHPOBAHHBIX CIUHUI] —
MOJABUAOB W Tomysauui. OIHAKO M3BECTHO HE Majlo BHAOB C
OTpaHWYEHHBIMH apeayiaMu, B Mpejenax KOTOPhIX HE yIaeTCs BhI-
JEJUTh CAMOCTOSITEIbHBIE TIOJBUABI, a PEIUKTOBBIE BUIBI MOTYT
COCTOATh U3 €IMHCTBEHHON momyssuuu. CyliecCTBOBaHHE TaKUX
BUJIOB, KaK IIPaBUJIO, HE JOJTOBEYHO.

e Buj cymniecTByeT Kak ILI€JIOCTHOE M 3aMKHYTOe oOpa3zoBanue. lle-
JIOCTHOCTh BUJIAa MOJIAEPKUBACTCS MUTPALUSIMHU 0CO0€i U3 OJTHOM
NOMYJISIUUA B IPYTYIO, IIPH KOTOPBIX HaOII0JaeTcs OOMEeH asie-
JIMU (KITOTOK TE€HOBY):

e [locKOJIbKY OCHOBHBIM KPUTEPUEM BHJIA SIBIIAECTCS €r0 PEMPOIYK-
THUBHAs U30JISIIHS, TO 3TOT KPUTEPUN HE MPUMEHHUM K dopmam, y
KOTOPBIX OTCYTCTBYET IMOJOBOM Mpoluecc (MPOKApUOTHI, HU3IINE
AYKApUOTHI ):

e Makpo3BoJItOLIMs HA YPOBHE BhIIIE BUa (POJI, CEMENCTBO, OTPA/,
KJIacC U Jp.) uaeT nmyreM mukpolBoionuu. CornacHo CTD, He
CYNIECTBYET 3aKOHOMEPHOCTEH MaKpOABOIIOLUUU, OTIMYHBIX OT
MUKPO3BOJIOLNH, TO €CTh, ISl SBOJIOIMU TPYNN BUAOB >KHUBBIX
OpPTaHWU3MOB XapaKTEPHBI T€ K€ MPEANOCHUIKH U JABUXKYIINAE CH-
JIBI, 9TO | JIJIS MUKPOOBOJTIOIUH.

e JIro6oi1 peanbHblli (a HE COOpPHBIN) TAaKCOH MMEET MOHO(HUICTH-
YEeCKOE MIPOUCXOXKICHHE.

e DBOJIOIMSA UMEET HEHAIPaBICHHBIN XapakTep, TO €CTh HE UJIET B
HaIpaBJIeHUU KaKOW-TM00 KOHEUHOU LIETH.

Takum oOpazom, B XX Beke B OMOJIOTHYECKUX HayKaxX OBLIU CACIaHbI OT-
KPBITUSL OOJIBIIIOTO0 TEOPETUUECKOTO M MPAKTUYECKOTO 3Ha4YeHWs. biaromaps
dhopmupoBanuio CTO B 6monoruu opopmuiack Mea0CTHAS CUCTEMA B3TIISIIOB
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Ha cyOcTpar, IPUYUHBI, 3aKOHOMEPHOCTH 3BOJIOIIMOHHOTO npouecca. Jls
co3nanust CTD Oonbiyto posb cbirpanu ucciegaoBanust H.M. Basunona, T.
Moprana, C.C. YerBepuxkoBa, H.B. Tumodeea- Pecorckoro, ®@.I'. JloOp-
»aHckoro, P. ®umepa, C. Paitta, 1.W. [lImanbraysena, H.II. ly6ununa,
b. Penma, JIx. ['excin, /x. Cumiicona u ap.

CuHTeTHYeCcKasi TEOPHs ABOJIOIUU BCKPhLIA TTYOUHHBIE MEXaHU3MBI 3BO-
JIIOIMOHHOTO TIpoIecca, HaKOMMiIa MHOXKECTBO (paKTOB U J10Ka3aTeJILCTB 9BO-
JIIOIMU KUBBIX OPraHU3MOB, OOBEAMHWIIA JAHHBIE PA3HBIX OMOJIOTMUYECKHUX
HayK. BaxHble OTKpBITHS, CIIEIAHHBIE BBIJAIOIIMMUCA YYCHHBIMU, TOATBEP-
U TIOJIOKEHHWE JIapBUHW3MA, YTO (aKTOpaMu SBOJIOLUHU- SIBIISIOTCS
HacCJeJICTBEHHAss M3MEHYHMBOCTh, OOph0a 3a CYIIECTBOBAHUE, €CTECTBEHHBIM
otbop. Bo B3aumoaecTBUM OHU OMpENeIioT 00pa3oBaHUE-a AN Talluil U BU-
JIOB, HO HAIIpaBJISIET ABOJIIOINIO €CTECTBEHHBIN 0TOOD. PazBuTue Teopun 3Bo-
JIOIMA B HOBBIX YCJIOBUSIX O3HAYaja0 TOPKECTBO-IPUHIMUIOB JAPBUHU3MA,
MOCKOJIbKY €€ (PYHJaMEHT COCTAaBUJIO YYEHHUE O-E€CTECTBEHHOM OTOOpE Kak
[JIABHOM JIBUXKYIIIEM U UHTETPUPYIOLIEM (PAKTOPE SBOJIIOIUU.

BOHpOCLI A1 CAMOKOHTPOJIA

1 Kakue OCHOBHBIC MATH ATANOB B Pa3BUTHUU JAApPBUHU3MA MOXHO BbIJIe-
JIUTH?

2 Urto npencrasiseT coO0M CUHTETHYECKAsT TEOPUST SBOJIOIIHH ?

3 OCHOBHBIE MMOCTYJIATHI CHHTETUYECKOU TEOPUH DBOJIIOIUH.

4 B 4deM 3aKJII0YarOTCH OCHOBHBIE YEPThI COBPEMEHHOIO 3Tana pa3BUTHUS
JApBUHU3MA?

5 MoxHO Nu-cKa3aTh, YTO JIAPBUHHU3M «YyCTapei» BO BTOPOHN MOJIOBUHE
20-ro Beka?
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Jlekuua 8 I'eHeTHUYecKass M3MEHYUBOCTH — 3JIEMEHTAPHbIN
IBOJIIOLHOHHBII MaTepuaJl

8.1 OcHOBHBIE NOHATHUS U TUIIBI U3MEHUYUBOCTH

8.2 XapakTeprucTHKa HACIeACTBEHHON N3MEHUYNBOCTH
8.3 Poib cpebl B IPOSBICHUU U3MEHYUBOCTH

8.4 Poiip HEHACIEACTBEHHBIX N3MEHEHUN B DBOIIOLINHU

8.1 OcHOBHbBIE MOHATHS U THILI H3MEHYHBOCTH

Bo Bpemena Y. JlapBuHa u B MOCIEAYIOUIYIO 3TI0XY pacliBeTa ero 3BOJIIO-
[IMOHHOTO YYE€HUSI OYTH HUYETO HE OBbLIO U3BECTHO O ABYX TAKUX OCHOBHBIX
SIBJICHUSX >KU3HU U HanbOoJiee OOIIMUX XapaKTEPUCTUKAX YKUBBIX OPraHU3MOB
Ha 3emJie KaK HacJIeJCTBEHHOCTh U U3BMEHYUBOCTE: SIBII€HUS HACJIECTBEHHO-
CTU Y U3MEHYMBOCTH >KUBBIX OPTraHU3MOB ObLIM U3BECTHBI JIIO/ISIM, HO Hay4-
HBIX MPEJICTABIIEHUN O XapaKkTepe U MEXaHU3Max HaclieJOBaHUS MPU3HAKOB U
UX U3MEHUYMBOCTH He ObLI0. JIMIIb mociie pa3sBUTUSI COBPEMEHHOM IT'eHETUKH C
Hayasia XX CTOJIETHUS MOSABWIACH BO3MOXKHOCTh MOJIOXHUTH JOCTATOYHO TOY-
HbI€ CBEJICHHSI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX HACJIEIOBAaHUSI U U3MEHUYMBO-
CTU MPU3HAKOB U CBONCTB OPraHU3MOB B OCHOBY HOBOT'O — MHKPO3BOJIIOIIH-
OHHOTO 3Tamna W3y4YEeHUs SBOJIOLNMOHHOrO mpolecca. Kak 0TMEUEeHO BHIIIIE,
OJTHUM M3 BaXKHBIX MOJOKECHUNW B YUCHUU O MUKPOABOJIOIUY SIBISIETCS MOJIO-
dKeHHe 00 BJIEMEHTapHOM 3BOJIIOIMOHHOM MaTepuaje, KOTOPBIM SBISETCS
HACJIeICTBEHHAs U3MEHYUBOCTb.

OO01mue NpUYUHBL FEHETUYECKONM M3MEHYMBOCTH pa3HooOpa3Hbl. B ocHOBe
BO3HMKHOBEHMS ‘U3BMEHUHUBOCTH KaK BCEOOILEro SIBJCHUUS >KUBOW MPUPOJbI
HAa MOJIEKYJSIDHOM YpOBHE JICKUT KOHBapUaHTHas peayruukanus. Bces
HaOIr0/1aeMas U3MeHYU80Cmb KaKoro-1rubo Mpu3HaKa UM CBOMCTBA B Ipejie-
Jax HOPMbI pPeakiMu Ha3bIBaeTcs ghenomunuyeckou. B obmieit peHorunuye-
ckoi m3mMeHunBocTy nonyssiiuu (A.B. S16mokos, A.I'. FOcydos, 2006) moryT
OBITH BBIICJICHBI JIBE JOJU: T€HOTUIIMYECKAs], WM HACIEACTBEHHAs, U Mapa-
TUNHWYECKasi, BRI3BAHHAS BHEITHUMHU YCIOBUSIMHU.

Kak ormeuanocs panee, Y. /lapBuH BbIAEISIT ONpPENEICHHYIO U HEOIpee-
JEHHYI0 M3MEH4YMBOCTh. [lepBas dopma M3MeHUMBOCTH, O3Havaromas mo Y.
JlapBUHY OIpeNIeNICHHYI0, XapaKTepHYIO JUIsl JAaHHOTO BHJa PEaKIUI0 Ha W3-
MEHEHUSI BHEIIHEH CpeJlbl, IO COBPEMEHHOW TEPMHUHOJIOTUH COOTBETCTBYET
Mo uuKamoHHon. IIpu aToM TepMuH Y. /lapBuHA B Jy4lllel CTEIICHU
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BEIPAKAET XapaKTep M3MEHEHUN MO CPaBHEHHIO ¢ MHAU(DPEPESHTHBIM COBpE-
MEHHBIM TIOHSATHEM. HeompeneneHHas W3MEHYMBOCTH IO COBPEMEHHBIM
NIPEJICTABIICHUSAM B 3HAUYUTEIHHOU CTETICHH COOTBETCTBYET MYTAIlMOHHOW W3-
MeHYrBOCTH. ClelyeT OTMETHUTh, YTO M B 3TOM cliydyae TepMuHoyorus Y.
JlapBuHa siBisieTcst 6oJee BeIpa3uTenbHOM. HeonpeaeneHHOCTh peakiiii BMe-
CT€ C HACJEJACTBEHHOCTHIO M3MEHEHUH CIIy)KaT HAWIYUYITUMHU XapaKTepUCTH-
KaM# MyTaruii. Mexay Tem, TepMHUH «MYTalush He BhIpaKaeT HU TOTO, HU
npyroro. Takum 00pa3om, TapBUHOBCKHE OTPEIETIECHUS OCHOBHBIX (JopM H3-
MEHUYHUBOCTH SBIISIIOTCS yaunbiMu (A.B. SIonokoB, A.I'. FOcydog, 2006).

8.2 XapaKTepl/lCTl/lKa HaCJIeIICTBeHHOﬁ H3IMECHYNBOCTH

HacneactBeHHass M3MEHYMBOCTh — 3TO U3MEHEHUS MPHU3HAKOB, 00YCIIOB-
JICHHBIC U3MEHEHUSIMU T€HOTHUIIA U, CJIEIOBATEIbHO, COXPAHSIONMAICS B PSIIY
nokosieHui. Beimenstor aBe GopMbl HACIEICTBEHHOM N3MEHYMBOCTH — MyTa-
IIMOHHYI0 U KOMOWHATHUBHYIO. [Ipn MyTanMoHHON W3MEHUYMBOCTH IPOUCXO-
IT U3MEHEHUs (MyTallii) B CaMHUX T€Hax,.a 3HAYWUT U B TCHOTHUIIEC. DTH U3-
MEHEHHUS TepealoTcsl U3 TOKOJICHHs B ‘IIOKOJIEHHE, Mo HacienctBy. Jloms
oO011elt U3BMEHUYUBOCTH, KOTOpasi ONMPEICISETCS TeHOTUITMYECKUMU Pa3Iuyusi-
MU MEXJy OCOOSIMU IO JaHHOMY<IIPU3HAKY, XapaKTepU3yeT HaclelyeMOCTh
ATOrO MpU3HAKA.

[Ipu3HaK MOKET MEHSTHCS. TOJBKO B MpEeax OMpeeJICHHON TPaHUIIbI,
XapaKTEepHOW T KaxJ0ro BUJa — HOPMBI peakiuu. BennunHa Hacinemyemo-
CTH Pa3HBIX MPU3HAKOB BapbUPYET, COOTBETCTBEHHO 3TOMY 3(P(hEKTHBHOCTH
otOopa JJIsl pa3HbIX MPU3HAKOB SBIsIETCS pazaudHoit. [ToaTomy myTem oTOopa
yAaeTCsl CPABHUTEIBHO OBICTPO JTOOMTHCS YBEIUYEHHUS KUPHOCTH U COIEP-
*KaHus Oesika B MOJIOKE (BeTMYMHA HACIETyEeMOCTH JIJIsi 3TUX MPU3HAKOB BbI-
coka — 60-70%), a oTOOp Ha BeIMUYUHY Y1051 (HACIEAyeMOCTh O0IIei MpOoIyK-
TUBHOCTH 'He TipeBbiaeT 33%) manodddextrBeH. Boicokas 1051 reHOTUIH-
YECKOW N3MEHYUBOCTH TOMYJISIIIAN OTIPEIETISET yCIeX ceneknun. Pe3ynpraTsl
WCCJICAOBAaHUHN TI0 YCTAHOBJICHUIO JTOJIM TEHOTUITNYECKONW W MapaTUITNYECKON
COCTABJISIFONITUX B OOIIEM CHEKTpe (PEHOTHMHYECKON W3MEHYHMBOCTH, IMOJIY-
YeHHbIE€ HA T€HETUYECKH XOPOIIO M3YUYEHHBIX BHJAX, MO3BOJISIIOT C OMNpeJe-
JIEHHOM CTENEeHBI0 JTOCTOBEPHOCTH MpEJIoiaratb XapakTep HacjaeayeMOCTU
OCHOBHBIX TpyNN TMPU3HAKOB B NPHUPOAHBIX TNoMyJsuusx. M3Mmenenus
HACJIEJICTBEHHOTO Marepuaja — MyTallUuMd MPEJCTaBISAIOT COOOM 3jieMeHTap-
HBIM DBOJIIOIMOHHBIA Marepuai. MyTaruu — 3TO JUCKPETHHIE N3MECHEHUS
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Hacleq 3TO JIUCKPETHhIE M3MEHEHHMs] HACJIEICTBEHHON MHMOpMaIuu ocoOu
(mpuMepsl MyTalMid TPUBEACHBI HA PUCYHKE 5).

Baxxnelmumu ¢ 3BOIOIIMOHHON TOYKH 3pEHUSI XapaKTEPUCTUKAMHU MyTa-
UMW MPU3HAHBI. YACTOTa BOBHUKHOBEHMSI, BCTPEYAEMOCTh B MPUPOIHBIX MO-
NyJIAIUsSX, BIUSHUE MyTalMid Ha MpU3HAKU ocoOeil. MyTaluu BO3HUKAIOT
BHE3aITHO, CKaYKOOOPa3HO, CTOMKO MEpPEealoTCsl U3 MOKOJICHHS B MOKOJICHHUE,
OHU HEHANpPaBJIEHHbI — MYTUPOBATh MOXKET JIIOOON  JIOKYC, BbI3bIBasi“HU3MeE-
HEHUS KaK HE3HAYUTENbHBIX, TaK W KU3HCHHO BAXHBIX MPHU3HAKOB (PUCYHK
6). Ilo cBOEMY MPOSIBICHUIO MYTallUd MOTYT OBITh TOJIC3HBIMHU M. BPETHBIMH
(HEeUTpabHOCTh MyTallMi HE J0OKa3aHa), IOMUHAHTHBIMU (O4€HbB-PEIKOE CO-
ObITHE), HEMOJIHO JOMUHUPYIOIIUMH U PELECCUBHBIMU (OCHOBHASI Macca My-
TaIumn).

Boienstor Takke reHHble, XPOMOCOMHBIE, TEHOMHBIE, BHESIEPHBIE MYyTa-
uuu. ['eHHbIe MyTalluK 3aTparuBarOT U3MEHEHUS OJIHOTO reHa. DT MyTalluu
UMEIOT NIEPBOCTETICHHOE 3HAYCHHE JIJIs1 ABOJIIOIMU, BO-TIEpBBIX, OHU YHUBEP-
CaJIbHBI, TIPUCYITHA BCEM XKUBBIM OpraHu3MaMm. BO-BTOPBIX, 9acTOTa TEHHBIX
MyTaIlii BBIINIE, Y€M YacTOTa APYTUX THUIOB MyTaluid. B-TpeTbux, m 3TO
IJIABHOE, TEHHBIE MYTAIIMH BBI3bIBAIOT MPEUMYIIECTBEHHO MEJIKME N3MEHEHUS
¢dbeHoTumna, HaKOMIEHHE KOTOPHIX B Ipoliecce oTOOpa COCTaBIsIET OCHOBHOM
yTh MUKPOSBOJIONHNHA. XPOMOCOMHBIE MyTallul U3MEHSAIOT CTPYKTYpPY XpO-
MOcOM. MHorre u3 XpoMOCOMHBIX MyTalliii JiIeTaldbHbI. PerieccuBHbIE XpOMO-
COMHBIE MYTAIlMU COXPAHAIOTCS B r€TePO3UTOTaxX U MOMOJIHSAIOT PE3EPB BHYT-
PUBHUIOBOI HACJIEJICTBEHHOW M3MEHUMBOCTHU. | '€eHOMHBIE MyTallMU 3aKJIH0Ya-
I0OTCSl B U3MEHEHUU HOPMAJIBLHOTO YKCJIA XPOMOCOM, CTPOTO OMPEIEIEHHOTO
U1 Kaxaoro Buja.. Tak, y mpocredmux (MHGY30pHUH) YHUCIO XPOMOCOM B
MaKpOHYKJIEYCE MOXKET YBEJIMUYUBATHCA B HECKOJBKO THICAY pa3 (MOJIUIIOU-
Iust), 4TO 00eCIeurBaeT CUHTE3 OoJbIIoro koiuuyectsa BemiecTB. Llupoko
pacrpocTpaleHa MOJUILIONANS Y PacCTeHUN, B OCOOCHHOCTH, Y BBICHIUX IIO-
KpbITOCEeMEHHBIX. Habnto1at0Tcs cilyyau NOJIMIUIOUINM Y KUBOTHBIX, B 4acT-
HOCTHU. Yy pbiO. ['eHOMHBIE MyTalluu UMEIOT OOJBIIOE 3BOJIIOIIMOHHOE 3HAyYe-
HUE: OHU SBJISIIOTCS OJHUM M3 BaXXHEUIMX (haKTOPOB BUI000pa30BaHUSI U
IPOTPECCUBHOM 3BOJIIOIMU. 3HAYCHUE JIsI SBOJIIOIIMU BHESJEPHBIX MYyTalldi
U3y4eHO HenocTaTouHo. OHAKO MO CPABHEHUIO C SAECPHBIMU MYTalUSIMHU MX
POJIb TOJKHA OBITH HEBEJIHMKA.

YactoTra BOBHUKHOBEHHMSI OTIEIBHBIX CIIOHTAHHBIX MYyTallMi BbIpa)KaeTcs
YHUCJIOM TaMeT OJHOTO IMOKOJEHHUS, HECYIIUX OINPEACICHHYI0 MYTalUIO IO
OTHOIIICHUIO K 00IleMy 4uciay ramer. Hactora MyTamuil Juisi pa3HbIX T€HOB
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HEeOMHAKOBA U KomeOnercs ot 10 o 10, B cpeanem wacrora MYyTaIuu co-
craBiser 107. OGuias 4acToOTa MyTaIMi, CKIIaIbIBAIONIAACA U3 YACTOT MYTa-
IUNA OTACNIBbHBIX T'€HOB, KOJEOJETCA Y pPa3HbIX OPTraHW3MOB OT HECKOJIbKHX
POLIEHTOB 70 25% Bcex raMeT OAHOro nokojeHus. [Ipu aeiicTBUU MyTareH-
HBIX ()aKTOPOB YACTOTAa MYTAIMil PE3KO TMOBBIIIAETCS M MOXKET JOCTUTaTh
3HAYUTENbHBIX BeNWYWH. [IposiBieHHe MyTaluil 3aBUCUT OT T€HETUYECKOMH
Cpe/ibl, B KOTOPYIO MOMAIa€T MyTaHTHBIN aJljIeib; CTENEHU (PEHOTUITUYECKOTO
NPOSIBJICHUS] MyTAaHTHOTO T'€HA, B 3aBUCUMOCTH OT YCJIOBUM, B KOTOPBIX OH
okasbiBaeTcs. HacnegyemMocTh ompeAensieT CHEKTP BO3MOXKHBIX. COCTOSHUM
PU3HAKa — €ro HOPMbI PEaKlMK, HO BOZHUKHOBEHNE BapUAHTOB 9TON HOPMBbI
oTpeeNseT B3auMOIeUCTBUE TeHOTUIa U cpenbl. CIeKTp MPU3HaKoB, 3aTpa-
TMBAaE€MbIX MYTallMsIMU, O4YeHb IHMpokui. HacnencTBeHHOU H3MEHYMBOCTH
MOJBEPKEHBI BCEe MOPQOJIOrHUecKre, (PU3HOIOTUYECKHE, OMOXMMUYECKUE,
ATOJIOTUYECKUE U JPYTHe MPU3HAKU U CBOMCTBA (PUCYHK 0).

[Ipy KOMOWHATUBHOW W3MEHYUMBOCTH HU3MEHSIOTCS COYETaHUS HaCIe-
CTBEHHOT'O MaTepualia U XapaKTep ero B3auMoJelcTBus B reHoturie. Komou-
HaTUBHAs M3MEHYMBOCTH 00ECIeurBaeT O0MbIOE pa3HOOOpa3ue (PEHOTHUIIOB.
Ecnu yuecTb, 4TO (peHOTUIMUYECKOE BBIPAKEHHUE JAHHOTO T€HA ONpPEIEsIeTCs
HE TOJBKO BHEIIHEH, HO U TEeHHOM cpelod, M B TOXKE BpeMs I'€HHas cpeja
HEN30€KHO MEHSIETCSl OT MOKOJICHUS K MMOKOJEHHUIO B MPOIIECCE CKPEIIMBAHUS
(KoMOUHAITUK TEHOMOB POJUTENCH), TO HEOOXOAMMO MPHU3HATH, YTO KOMOU-
HAaTUBHAs WU3MEHYUBOCTh, TO €CTh U3MEHUMBOCTh, BOZHUKAIOIIASA B PE3yJIbTa-
T€ KOMOWHHUPOBAHUS T'€HOB-TIPU Pa3MHOXKEHHH, JOJDKHA UMETh B HBOJIOIMU
CYIlIECTBEHHOE 3HadyeHue. KoMOUHaTOpHrKa HE TOJbKO MEHSIET ()eHOTUIINYE-
CKO€ BBIpa)KEHHE MPU3HAKOB — OHA MOKET CO3/1aBaTh HOBBIC MpU3HaKuU. Tak,
IPU CKPEIIMBAHUU KYD C IBYMsI aJUIENISIMU, ONpeestomuMu Gopmy TpedHs,
B F€TEPO3UTOTE BOBHUKAET HOBas (popMa rpeOHst (OpeXOBUIHBIN).

B coueranym ¢ MyTtareHe3oM KOMOMHATHMBHasi M3MEHYMBOCTH 3aMETHO
YCKOPSET 19BOJIIOLMOHHBIN TIpoliecc. B 1enoM, HaclaeacTBEHHAsT U3MEHYU-
BOCTBHJKHUBBIX OPTaHU3MOB MPUBOJIUT K TOJIUMOP(HU3MY, KOTOPHIN U SBISIETCS
OCHOBOM JIJIsI ICHCTBUS €CTECTBEHHOTO 0TOOpA.

8.3 PoJib cpeabl B NPOsIBJIEHUH U3MEHYUBOCTH
[IpucnocobiieHne opraHu3Ma K W3BECTHBIM YCJIOBHUSM BHEIIHEH CpEJIbI

O3HAYaeT, YTO 3TU YCJOBUS CTAHOBSITCS HEOOXOJIMMBIMU HE TOJBKO JJIS €r0
HOPMAJIBHOIO CYIIECTBOBAHUS, HO W JJIsl €ro pa3BuTus. BreipaboTka npu-
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CIIOCOOUTEIBHOCTH PEAKIIUN OpraHu3Ma MOKa3bIBAET, YTO U3BECTHBIE (PaKTO-
pbl BHEIIHEH Cpelbl CTAHOBSTCA HEOOXOJWMBIMHU YCJIOBUSMH JUIsI CaMOTO
OCYUIECTBIEHU 3TUX peakuuil. [Ipucnocobienrie BOASHOTO JIOTUKA K KU3HU
B BOJIE, HAIpUMEp, O3HAYAET, YTO HEKOTOPBIM KOMILIEKC (PaKTOPOB BOJHOM
Cpellbl CTAHOBUTCS HEOOXOIMMBIM yCIIOBHEM, 0€3 KOTOPOro BojHas (popMa He
MOXET pa3BuBaTbcs. CylIeCTBOBAHUE HOPMBI PEAKLIMM OpPraHW3Ma Ha H3Me-
HEHMSI BHEIIHEW CpeIbl IMPEIIOJiaraeT CyIIECTBOBAHUE W HOPMBI YCIIOBUU
pPa3BUTHS ATOrO OpraHW3Ma, B YEM UM BBIpaXKaeTcs ero npucnocodienue. Op-
TaHW3M MPUCIOCAOIMBACTCS K YCJIOBHUSAM BHEIIHEW CpPEJbl Ha BCEX CTAAUSIX
CBOET0 MHAMBUIYAIBHOTO Pa3BUTHUS. MEXIy TeM 3TH YCIOBHUS MOTYT OBITh
BECbMa PA3JIMYHBIMU ISl Pa3HbIX CTAIWN pa3BUTHSA. Y pPaCTEHUN B HAIIUX
MIMPOTaX Pa3BUTHE HAYMHAETCS OOBIYHO BECHOM, MpU OOJBIION BIAKHOCTH,
Opy yMIAHSIOMIEMCS JHE W HHU3KOW TEMIIepaType (M ‘3aKaH4YMBAETCS MPH
OOJIBIIION CYXOCTH, IIPU BBICOKOU TEMIIEpaType U YKOPauyMBAaIOIIEMCSl CBETO-
BOM JHEe. Bech UK pa3BUTUA pacTE€HHs OOBIYHO-XOPOILIO MPHUCIOCOOJICH
UMEHHO K 3TOM cMeHe (hakTOPOB BHEIIHEHN cpejibl. B 0COOEHHOCTH 3TO BUIHO
IIPU CPABHEHHUM HAIIMX PACTEHHUU C F0KHBIMH, KOTOPbIE TPEOYIOT HE CTOJBKO
WHBIX YCIIOBHM TeMIIEpaTypbl U BIAXKHOCTH, CKOJIBKO KOPOTKOIO CBETOBOIO
JHS 1151 JOCTUKEHHUS TIOJTHOTO Pa3BUTHS, IBETEHUS U TJIOIOHOIIEHUS.

buoniornyeckue naHHbIE SBISKOTCA NPEKPACHOW WIUIKOCTPALIMEN HMCTOPH-
4ecKOM OOYCJIOBJIEHHOCTH BCEX-PEAKIIMI pa3BUBAIOIIETOCS OpraHu3Ma. JTH
PEAKLINU SBJISIOTCSA PE3YyIbTATOM SBOJIFOLIHH.

8.4 PoJib HeHACIEACTBEHHBIX U3MEHEeHHIT B DBOJIIOIUU

N3MeHYMBOCTh; KOTOpasi BOSHUKAET B OPraHU3ME B MPOIIECCE €ro POCTa U
pa3BUTHUS TOJ( BO3JCHCTBUEM Pa3HBIX YCIOBUM CpeJbl, SBIISIETCS HEHACeHd-
CTBEHHOM (MapaTUIINYECKON, MOIU(DHUKAIIMOHHON) N3MEHYMBOCTHIO. B HacTto-
sillee BpEMsl pas/ielicHue Bcell HaOJroJjaeMol W3MEHUMBOCTHM Ha HacCIe-
CTBEHHYI0 M HEHACJIEJCTBEHHYIO MPaBWIbHO JUIIb B oOmMX 4yeprax. Hena-
CJIEICTBEHHBIX MPU3HAKOB HET: BCE MPHU3HAKU M CBOMCTBAa OpraHu3Ma B TOU
WJIM UHOM CTEINEHM HACIIEICTBEHHO 00ycIIOBIIeHbl. Hacnenyercs He npu3Hak,
a HOpMa peaKkIUu pa3BUBAIOIICICS 0ocoOM Ha ACHCTBHME BHEIIHEH Cpepbl.
CrerneHb BapbUPOBAHUS MpHU3HAKA, pa3Max MOIU(DUKAIMOHHON M3MEHUYUBO-
CTH Ha3bIBaIOT HOpMOH peakumu. HopMma peakuuu siBiasieTCS WHIWBUAYaTIbHON
HacJeJICTBEHHOMN nporpamMmoit pazsutus. [llupora HOpMBI peakiuu 00yclIoB-
JIeHa T€HOTHUIIOM, OHA CKJIJIbIBAJIACh UCTOPUYECKH, B PE3yJIbTaTE €CTECTBEH-
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HOTO O0TOOpa. Y3Kasi HOpMa peakiuh CBOMCTBEHHA, HAIIPUMEP, JJIsl OKPACKU
POTOBHIIBI TJ1a3, BOJIOC, IIEPCTH, KUPHOCTU MOJIOKA; IIMPOKAsI HOpMA peak-
IMA CBOWMCTBEHHA TaKMM IPHU3HAKaM, KaK KOJIMYECTBO LIBETKOB B COILIBETHH,
KOJIMYECTBO TUIOJI0B, (hopMa U BEJIMYMHA JIUCTHEB, MOJIOYHOCTh KPYITHOTO PO-
raToro CKoTa, SMIEHOCKOCTh y Kyp, Macca Tena. opMupoBaHue MpU3HAKa
win (HEeHOTHUIIa, BO3MOXKHBIE MPeJIeTbl UX U3MEHEHHUS] HE CIIy4ailHbl, a ompe-
JEIIAI0TCS] TEHOTHUIIOM U SIBIISIFOTCSL PE€3YJIbTaTOM B3aUMOACHUCTBUS TEHOTUIIA U
oKpy>katoien cpenbl. [Ipu MoaudukanmoHHON U3MEHYNBOCTH (BO3HUKHOBE-
HUU MOJM(UKAINNA) UMEET MECTO HEHACJIeyeMOCTh, T'PYIIIOBOM . XapakTep
U3MEHEHUH, COOTBETCTBHE M3MEHEHUN NEUCTBUIO OMpENeeHHOTO (akTopa
cpelibl, OOYCJIOBIEHHOCTh MPEETIOB U3MEHUYMBOCTA TeHOTUIIOM. Monuduka-
I MOTYT UMETh MPUCTIOCOOUTENBHBIN (aAaNTUBHBIN) XapakTep MO OTHOIIIE-
HUIO K OMNpeJereHHBIM ycinoBusaM. [IpuMepoM Takux MOguuUKaui ciayKat
peaKk MHOTUX aM(PHUOMOTHYECKUX PACTEHMI, 00pa3yIoINX Ha CylIe BO3-
NyIIHbIE CTEOJIM U JIUCThS, B BOJIE — TUIHWYHBIE BOJHBIE JUCTh. KieTku
KIIyOHEl KapToderns, MOMEIICHHbIE B TEMHBII MOBaJ, COAEPXKAT TIaCTUIbI,
JuleHHble xJopoduiuia. Ha cBeTy moOeru 3eyeHeroT, ciaeq0oBaTebHO, CUH-
T€3 XJ0poduIUIa 3aBUCUT HE TOJBKO OT 'COOTBETCTBYIOIIMX T'€HOB, HO U OT
BHEIIHEro (akTtopa — OCBelleHHOCTH:. on BiusHHEM yIbTpadUOIECTOBBIX
Jdy4yer y BceX JIIOJEH, eclii OHM HE ajJbOMHOCHI, BOBHUKAET 3arap — HaKOILIe-
HUE€ B KJIETKax KOXXM MUTMEHTa.MeJlaHhHa. PocT yenoBeka B 3HAYUTEIBHOM
Mepe OMPENEACTCS T€HOTUIIOM; HO MOABEPKEH U 3HAYUTEIBHOMY BIIMSTHUIO
cpenpl. CTeneHb pa3BUTHS MBI U MAacChl T€Ja OYEHb CUJIBHO 3aBHUCSAT OT
BHEIIHUX YCJIOBUU (MUTaHUs, GU3NUECKON HArpy3Ku U T.1.). Moaudukaru-
OHHBIN MOAUMOP(HU3IM- SABJSAETCS APKUM MOKa3aTEIEM WHAWMBUIYAIbHOU IUIa-
CTUYHOCTHU OpraHu3Ma, JAaeT MPEANOChUIKU JJii OBICTPOrO €ro M3MEHEHUSs B
Cllydae pe3KOro M3MEHEHUs YCIIOBHM CyLIECTBOBAaHHUS. AJIATUBHBIE MOJIH-
dbukauu npuoodpeTaroT OOJBIIOE 3HAYEHHWE B HBOJIOLMUA BO BCEX CIIyyasx
OBICTPOW ICMEHBI YCIIOBUM cynlecTBOBaHUsA. OOyClOBIMBasl TEpEKUBAHUE
ocoOeil, OHM OMPEACICHHBIM 00pa30M CKa3bIBAIOTCS Ha BCEM IPOIECCE IBO-
o, B HEOOBIYHBIX I UCTOPUU BUJA YCIOBUSIX CPEbI HEPEIKO 00pa3y-
I0TCSl HEealanTUBHbIE MOAU(UKALINY, Ha3biBaeMble Mopdo3aMu. Y BOJSHOU
IPEYUXU TIPU Pa3BUTHHU BO BJIAXKHOM BO3AyXe 00pa3yroTCs JIUCThs, TUIaBaIO-
e Ha Boje. Mopdo3bl He UMEIOT MTPUCTOCOOUTEIHLHOTO 3HAYEHUSI TTIOTOMY,
YTO 3TO HOBbIE, HUYEM HE MOJIFOTOBJICHHBIE PEaKIMK Ha (aKTOPhI, B IPUPO/IE
HE BCTpEYAIOIIHECs, KaK, HAIPUMEDP, PEHTTE€HOBCKHUE JTYyYH WM XUMHUYECKHE
COEMHEHUS, OTCYTCTBYIOIIME B NPUPOAEC, & TAKXKE KpaWHE BBICOKHE WU
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KpaitHe Hu3KHe TeMmreparypbl. Mopdo3bl (eciu opraHu3M He THOHET) He
TOJIBKO HE UMEIOT MPUCIIOCOOUTEIHLHOIO 3HAUEHUS, HO UMEIOT MHOT/Ia XapaK-
tep ypoanuBoctH (M.W. lImanbraysen, 1969).

Takum 00pa3om, n3yueHrne pazHooOpa3HBIX MPOSBICHUN U3MEHYUBOCTH U
UX POJIM B 3BOJIIOIMHU MO3BOJIMIO CHOPMYIHPOBATH MPEACTABICHUE O IeHe-
TUYECKUX OCHOBAaX HBOJIIOIMU. ODBOJIOIMOHHBIE M3MEHEHUS MPU3HAKOB U
CBOMCTB OpraHU3MOB OOYCIOBJIEHBI H3MEHEHUEM F€HOTHUIIOB, TIOATOMY TIOHMU-
MaHHE OCHOBHBIX T'€HETHUYECKUX IPOIECCOB, MPOUCXOSAIIUX B TMOIMYJISLINH,
HEO0OXOJIMMO JIJIs1 BCEH COBPEMEHHOM 3BOTIOLIMOHHON TEOPUH.

BOl'lpOCBI AJIsl CAMOKOHTPOJIsA

Uro Takoe myTanuu?

YacTtoTa BOSHUKHOBEHHS MYTaIlHii?

OT 4ero 3aBUCUT MPOSBICHUE MyTALIUN?

Tunel MyTanuii ¥ UX 3HAYEHUE JJI51 IBOJIIOLINU.

KakoBo 3HaueHune MyTaluii B 3BOIIOIMOHHOM TIpo1ecce?
['eneTnueckass KOMOMHATOPHKA M-€€ POJIb B DBOJFOIIMOHHOM TIPOIIECCe.
['omosnoruyeckass UBMEHUMBOCTh, KTO CHOPMYJIMPOBAT MPABUIO TOMO-
JIOTUYECKUX PSAJIOB B HACJICACTBEHHOW M3MEHYNBOCTHU?

~NoO ok wWwpN PR
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Jekuunn 9 Ilomyasinmsi Kak 3JJeMEHTAPHAs 3BOJIOLUOHHAS
eIMHHUIIA

9.1 Onpenenenrie MOHATHS MOIYJISIHS, TUIIBI TOMYJISIIAN
9.2 T'eneTnyeckue U Apyrue OCOOECHHOCTH MOMYJISIIUN
9.3 3akon Xapau-BaiinOepra u ycioBus €ro MpOsIBJICHUS

9.1 OnpenesieHue MOHSITUSA TOMYJISIUASA, THIIBI MOIYJIS U

HabntoneHuss B mpupoje MOKa3bIBalOT, YTO O0COOU JH0OOr0.BUJa KHUBOT-
HBIX, PACTEHUN WJIM MUKPOOPTAaHU3MOB PACIPEICIICHbI B IPEAEIax BUIOBOTO
apeajia HEpaBHOMEPHO U IUIOTHOCTh BHJIOBOTO HACEJIEHHUS BCETIa BapbUPYET.
VY4acTku C OTHOCHUTENIBHO BBICOKOW BCTPEUAEMOCTBIO, MJIOTHOCTBIO OcoOei
JAHHOTO BHJIA YEPEAYIOTCS C yYaCTKaMHU HU3KOW BCTPEYAEMOCTH, IIJIOTHOCTH.
Takue «UEeHTPHI INIOTHOCTU» HACEJIEHUs KaXIAOTO BUIa HA3BIBAIOT, KaK Ipa-
BUJIO, MOMYISAUUAMHU. [lonyrayus — 3TO COBOKYIIHOCTb 0CO0€i OJTHOTO BHJA,
OOUTAOIIMX Ha ONPEIEICHHON TEPPUTOPUU, CBOOOIHO CKPEIIUBAOLIUXCS
MEXKy CO00M M YaCTUYHO WJIM MOJTHOCTHIO U30JUPOBAHHBIX OT JAPYTUX MOMY-
nsuni. [lomymauus — MUHUMAaNIbHAS 'CAMOBOCHPOU3BOIAILASCS TPYIIIA OCO-
Oeil oHOro BHJA, HAa MPOTSHKEHUU HBOJIIOIMOHHO JJIUTEIHLHOIO BPEMEHU
HaceJIsIolas ONpeaeIeHHOEe NPOCTPAHCTBO, 00pa3yoIIas CaMOCTOSTENbHYIO
TEeHETHUYECKYI0 cucTeMy M« GOPMUPYIONIAs COOCTBEHHYIO SKOJIOTHMUECKYIO
Humy. [lomynsuusa — camas menkas, 3JIeMEeHTapHas rpynmna ocodei, u3 Tex,
KOTOPBIM IIPUCYIIA IBOIOLHUS.

Paznuyaror HECKOJIBKO THIIOB NONYJBSIUU. B kadecTBe HamMEHbIIEN
TPYNIUPOBKYU JUIS “BBICIIUX TMO3BOHOYHBIX BBIJICISAIOT HEOOJBIUIYIO TPYHITY
CBSI3aHHBIX TECHBIM POJICTBOM OpPraHU3MOB — napyeany, win cemvro (H.IL
Haymog, 1963). [IpuMepamu Takoil €TUHUIIBI MOTYT CIIYXHUTb Ipaiij] JbBOB,
rapeM y-MOPCKUX KOTHKOB.

Brinensror takxke mukpononyisayuu. I'pynmnsl ocobeil BUaa, SBISIIONIUECS
MEHee OJM3KOPOJACTBEHHBIMH, YE€M CEMbU, OOBEAVMHEHUSIMU, CBSI3aHHbBIC
€IWHCTBOM TEPPUTOPHUU U TECHBIM IKOJIOTUYECKAM B3aUMOJICVICTBUEM, TTPEI-
CTaBIAIOT coOoW Mukponomysanuu. [IpumepomM MOTyT CIyXUTh KOJOHUS
MBIIIEBUIHBIX TPHI3YHOB, CTAJI0 OJieHEH. MUKpONONYJISIIIUK 00pa3yloTcsl HE Y
Bcex BUIOB. Tak, JIocu BelyT MOYTH OJAMHOYHBIN 00pa3 xu3Hu. K Mukpomno-
NyJSIQUSAM [PUPABHUBAKOT MO PAHTy TaK HA3bIBAEMBIE AJIEMEHTAPHBIE IOITY-
asiuuun. [IpumepoM UX SIBISIIOTCS HEPECTOBBIE CKOIUJIEHUS PBIO, OJMM3KUX MO
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BO3pacty u peHotumny. [ paunHbie KOJTOHUH WX TOKA TIyXapel U TETEPEBOB
OTIPEIEIISAIOT KaK MUKPOTIOIYJISITUH.

['pynnupoBkoii 0ojiee BHICOKOTO paHra, 4eM MUKPOIMOMYJISALHUS, SBISETCS
JoKanbHasi (MECTHas) MOMYJIALMS, OCHOBHBIM MPU3HAKOM KOTOPOM CUUTAIOT
YCTOMYHUBOCTH TEPPUTOPUH, 3aHUMAEMOMN JaHHOU rpynmnoi OpraHnu3MoB.

bonee kpynHas rpynnupoBka, Beiaensiemas H.I1. HaymoBbiM, ipeactaiis-
€T CcO0OHM HSKOJIOTMYECKYIO MOMYJAIMI0, T. €. Tpynmy 0coOel, CBsI3aHHBIX
EIMHCTBOM PUTMOB KU3HU: HAIIPUMEP, CPOKAMH TepesieTa y MTHIL, CPOKaMHu
HaJyaJla pa3MHOKEHUS W JHWanay3bl y HACEKOMBIX U ap. Haja skodernyeckou
NOMYJIALMEN CTOUT (WJIM paBHA ei) reorpaduueckas MomyJslys, 4acTo MpH-
paBHHMBaeMas K Mopdonoruueckomy (MopdoreorpadpuyeckoMy) MOABULIY,
BBIJICJISIEMOMY CHUCTeMaThkaMu. MIHOTIa TOBOPAT Aake .0 BUIOBBIX IMOMYJIs-
USX, TOApa3yMeBas MoJl 3TUM Ha3BaHWEM BCE HACEJICHWE JaHHOTO BHUAQ, OT-
HeceHHoe k ero apeanty (A.C. Cesepiios, 1987).

[Tonynsmusi peryaupyeT CBOIO YHCIECHHOCTh<IYyTeM OOHOBJICHHS U 3aMe-
meHus: ocobeit. Ilpu cOamaHCUPOBAaHHONW MHTEHCHBHOCTH POXKJIAEMOCTH U
CMEpPTHOCTU PopMUpyeTCsi cmabunbras nomyisiinua. DaKkTUUEeCKu Ke B MpH-
pOJie HET MOMYJISIUN, KOTOPbIE COXPaHSANCh Obl HEM3MEHHBIMU XOTSI OBl Ha
IPOTSHKEHUM KOPOTKOTO MPOMEXKYTKA BpeMeHU. Yare oTMeyaeTcsi MpeBbI-
HIEHUE POXKAAEMOCTH HaJl CMEPTHOCTHIO, U YUCIECHHOCTH MOIMYJISIUN PACTET.
Takue monynsinuu OynyT pacmywumy. YBEIUUYEHUE YHUCICHHOCTU MOMYJIs-
UM XapakTepHO IJIs KOJOPAJCKOro >KyKa, YalkKu OOBIKHOBEHHOM, 3aiIia-
pycaka, 31o4er KaHaACKO.-OHAKO MPHU YpEe3MEPHOM Pa3BUTUU MOMYJISIIIAN
YXYIIIAIOTCS yCJIOBHS CYIHECTBOBAHMSI, YTO BBI3BIBACTCS €€ MePEyIUIOTHCHU-
eM. DTO TPHUBOJAWT ‘K PE3KOMY BO3PACTaHUIO CMEPTHOCTH, M B PE3yjbTaTe
YHUCJIICHHOCTh MONYJISHIMN HAaYMHAET COKpaiarbes. Eciu cMepTHOCTh MPEBBI-
IaeT POXKIAEMOCTh, MOMYJIALNS CTAHOBUTCA COKpaujarouelcs. Xopouo u3-
BECTHBI CIIy4ad PE3KOTr0 COKpAIICHHsS] YHUCIEHHOCTH MOIMYJISIUNA TPOMBICIO-
BBIX BUJIOB JKMBOTHBIX (c000Jis1, 000pa, Bbixyxomu). Cokpaiiaromascs nomy-
TSI, JOCTUTHYB KaKOW-TO MHUHHMAJIBHOW YHMCICHHOCTH, MpEBpaIlacTcs B
CBOIO TPOTHUBOIIOJIOKHOCTh — B PACTYIIYIO TOMYJISIINAIO0, TaK KaK CO3/al0TCs
ONarompusITHBIC YCIOBUS JUIsl €€ BOCCTaHOBIeHUs. [Ipy onTuManbHOM TIIOT-
HOCTH TOIMYJISIUNA OTHOIICHHUS MEXIY OCOOSAMH CTHUMYJIUPYIOT MPOTEKaHUE
KU3HEHHBIX MPOIIECCOB (POCT, pa3BUTHE, MMOJOBOE CO3PEBAHUE), a TIPU Mepe-
HACEJICHUU 3aMEJISIIOT 3TH MPOIECCHI.

Y cTONYMBOCTD MOMYJISIUU TOAJIEPKUBACTCS UCTOPUUECKU CIOKUBIIUMHU-
csl crmocobaMy CaMOBOCIPOU3BEACHUS OJaroiapsi CMEHE MOKOJICHH U CIo-
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COOHOCTH K CaMOpPEryJsiluyd MYyTEM H3MEHEHUH CBOEU CTPYKTYphI. Y KIO-
HaJbHBIX NOMYJISALHUN PENpPOAYKTHBHAS YCTOWYMBOCTh 00ECIEUNBAECTCS JeIIe-
HUEM MHIMBHUJA HA JOYEpHHE OCOOU (MpOCTENIINE) WK BEreTaTUBHBIM pa3-
MHOXXEHHMEM y PacTeHHMU. B momyisnusax, B KOTOPBIX PENpOAYKTHUBHAs Iie-
JOCTHOCTh OCHOBAaHAa Ha CKPEUIMBAHUU 0CO00€H (MaHMHUKTUYECKUE IOIYJIsi-
IIUM), BO3HUKJIM Pa3JINYHbIE TOTIOJHUTEIBHBIE OCOOEHHOCTH T€HOTUITNYECKOM
U (PEHOTUIUYECKON OpraHu3alud (AUILUIOUTHOCTh, TOMOJOTHYHOCTh XPOMO-
COM, BTOPUYHBIE MOJIOBbIE IPU3HAKHU U JIp.), UMEIOIIUE ceu(pUuIecKoe 3BO-
JIOUMOHHOE 3HadeHue. biarogapss MyTauMOHHONM U KOMOMHATUBHOW M3MEH-
YUBOCTH T'€HETUYECKUN PE3ePB MAaHMUKTHUUYECKUX IOMYJIALUM  HECPABHEHHO
Ooraue, 4eM Yy KJIOHAJIBHBIX OPraHU3MOB. DTO CBOMCTBO MAHMHKTHYECKUX
MONYJISIUNA UMEET OTPOMHOE 3HAYEHUE IS DBOJIIOLUU.

9.2 T'eHeTHyeckue U APyrue 0COOEHHOCTH MONYJIALNH

[Tonynsitst cIyKUT OOBEKTOM H3Yy4YE€HUsE. SKOJIOTUU, TEHETHUKH, TEOPUU
sBostonu. C mO3MLUNA SKOJIOTUK 0COOM B Tpeiesiax MOIMYJISIIUU paccMaTpu-
BAIOTCSl KAK CTaTUYECKUE €AWHMIbI, PABHO3HAYHBIE IpYyr Ipyry. Beiaenstor
HKOJIOTUYECKUE XAPAKTEPUCTUKU MOHYISIIMU — ATO BEIMYMHA (MO 3aHMMAe-
MOMY MPOCTPAHCTBY U YUCIEHHOCTH 0CO0€i), BO3pacTHAS U TMOJIOBAsi CTPYK-
TYpbl, OMYJSILUOHHAS JUHAMUKA B HEKOTOPBIE Apyrue. C Mmo3uunii reHETUKH
U TEOPUU HBOJIONMU BBIJCTSIOT SBOJIOIMOHHO-TEHETUUECKUE U Mopdodu-
3MOJIOTHYECKUE XapaKTepUeTUKH. [Ipn n3ydeHun nNpUpOIHBIX MOMYJISIIAN HE
BCET/Ia YJAeTCs Cpa3y HaWTU TAaKOW MPU3HAK, IPUCYTCTBUE WJIA OTCYTCTBUE
KOTOPOr0 B 3aMETHOM ‘KOHIECHTPAIMU XAPAKTEPUYET Ty WU HUHYIO MOIYJIs-
LU0 TTI0 CPABHEHHUIO € COCETHUMU. B 3TUX LENAX MPOUIE U HAJIEI)KHEE CPABHHU-
BaTh MOMYJISLUN, IO MHOTUM Mpu3HakaM. OCOOEHHO YCHEIIHbIM TaKOW MOjI-
X0J1 ObIBaeT IPH HMCHOJb30BAaHUU MPU3HAKOB — MAPKEPOB M€HOTHUITUYECKOTO
cocTaBa Ionysiiuu. [IpumepamMu ux MOTYT CIyKUTh 3a3yOpeHHast WM T1aj-
Kasi OCTh Yy NIIEHUIIbI, KpaCHasl U Ye€pHasi OKpacKa dJIUTP Yy JIByXTOUECYHOU 00-
KbEU KOPOBKH, (DOpMa OTNIENIBHBIX KOCTEH yeperna U MIBOB MEXKAY KOCTIMHU.
Va06HpIM (DU3NOIOTHIECKAM TPU3HAKOM-MAPKEPOM IJIsI OTPENIETICHUS Tpa-
HUII, KOTOPbIE 3aHUMAIOT OINPEIEIICHHBIE TOMYJISAIIUU CEPBIX KPBIC, SABISETCA
WX HEYYBCTBUTEIBHOCTh K CHJIBHOMY aHTHUKOATrYJSHTY Bap(apuHy, UCIOJIb-
3yeMoMYy JUisi O0pbObI ¢ MEIKMMU Ipbl3yHaMu. COMOCTaBIEHUE aHATIOTUYHBIX
JAHHBIX [0 TEM WJIM WHBIM MPU3HAKAM IO3BOJISIET XapaKTEPU30BaTh Pa3HBIC
MOIYJISALIMY, ONMMUCHIBATh UX T'PAHUIIbIL, BBISICHATH CXOACTBO C COCEAHUMHU IO-
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MYJISIUSIMHU, CTPOUTH TUIIOTE3bl O MYTAX UCTOPUUECKOTO PA3BUTHUS OT/ICIIb-
HBIX TMOMYJSIHUN U UX TPYIM, BBISICHATH JIEUCTBUE PA3JIMUHBIX HBOJIOIIMOH-
HbIX (aktopoB. Ilogxon k u3ydeHH0o MOpP(HOPU3NOIOTHIECKHX OCOOEHHO-
creil monynauuu ((heHeTUYeCKUil MOAX0J]) HE MCKIYAET HCIOJIb30BAHUS
TPaJAUIIMOHHBIX CIIOCOOOB CpaBHEHMs MOMYJISIUN MO pa3MepaM, Macce, Ipo-
MOPLIMSM TeJla 0CO0ei.

Kaxnas momysnsiius 001aaeT KOHKPETHOM COBOKYITHOCTBIO T€HETHYE-
ckoi nH(popmanuu — 310 reHodoH ] nonyainuu. OHa Takxke 00JagaeT omnpe-
nenaeHHbIM  (eHOPOHAO0M (COBOKYNMHOCTh (DEHOTHUIOB MOMYJIALUN ~ BUJA).
[Ipy3HaKku U CBOMCTBA TOM WJIM MHOW COBOKYIMHOCTH — (DEHBL ACTEPMUHUPO-
BAaHbl ONPEACICHHBIMU T'€HAMU M OTPAXaKT XapakTep BHYTPUBUIOBOM H
BHYTPUIIONYJISIUUOHHON K3MEHYUMBOCTU. O reHodoHAE. MOMYISAUUA MOXKHO
cynuTth 110 ee ¢eHodonmy. 3Has heHoPoH MONMYJISIIMA W BUJIa, MOXKHO TIO-
CTpoUTh (eHOoreorpapuyecKyro Kapry, KOTOpas<0yJeT B OINpEAeICHHOM
maHe U reHoreorpaduueckon. Takol moaxon-wcnosb3oBan H.MU. Basuios
IpU CO3JaHUU TEOPHUM LIEHTPOB MHOTOO0pa3Us ‘U MPOUCXOXKACHUS KYJIbTYp-
HbIX pacTeHud. Ha KUBOTHBIX MOJOOHBIEC. MCCIEAOBAHMS MPOBOJIUIUCH
A.C. CepebpockumM, I0.A. Ounmunuenxo,  H.K. KonbuoseiM, ap. CraBmiue
KJIACCUYECKUMH PabOThI MO TeHoreorpaduu pacTeHU U >KUBOTHBIX HMMEIHU
OO0JBIII0E 3HAYEHHE JJI SBOJIOLMOHHON TEOPUH.

BuyTpu BuJa momyasuuu 0OMEHUBAIOTCS OCOOSMH M COOTBETCTBEHHO Te-
HETUYECKMM MarepuayiioM.  [lodToMy  momynsiuuul pa3iudaroTcsl KOoJude-
CTBEHHBIM COOTHOIIEHUEM Pa3HbIX aJlieJied U 4acTOTaAMHU BCTPEYAEMOCTHU TO-
ro WJIW UHOTO reHoTuna. Ilpyu COCTaBIEHMU T'€HETUYECKOW XapaKTEPUCTUKHU
MOMYJISIIAA HEOOXOAUMO YUUTHIBATh YACTOTY T'€HOB U T€HOTHUIIOB.

Kaxxmas nmonysisuuss B TOM WIM MHOW CTENEHU HEOAHOpoaHa. HeogHopoa-
HOCTh MOIMYJISIIUAN OOBSICHIETCS HAJTUYUEM B HEM PA3IMYHBIX BO3PACTHBIX U
MOJIOBBIX TPYII, CE30HHBIX IPYNIHUPOBOK, OJUHOYHBIX U CTaAHBIX (a3 u T.n.
Takoe sIBJICHHE HOCUT Ha3BaHUE NOIUMOPPDUIMA NONYIAYUI.

Kak 1oka3zaii MHOTOYHCIICHHbIE SKCIIEPUMEHTHI, TJIaBHEHIIEH 0COOEH-
HOCTBI0 MPUPOHBIX MOMYJISIIUNA SIBJISETCS UX T€HETUUYECKasi T€TEePOreHHOCTb.
OHa mojaepKUBaeTCA 3a CYET MYTAIlMH, Mpoliecca peKoMOWHanuu (Kpome
dbopm c OecronbiM pasMHOKeHHEM). [Ipu ckpeluBaHUsAX HACIEACTBEHHbIE
W3MEHEHHS HAKaIlJIMBAlOTCS B MOIMYJSALMAX, HACHIAOT UX. [ eHeTndeckas
TE€TEPOr€HHOCTh, MOJIECPKUBAEMAs MYTAllMOHHBIM MPOLIECCOM M CKpENIMBa-
HUEM, O3BOJIAET MOMYJISIUU (M BUAY B IIEJIOM) HUCIOJIL30BaTh AJISI PUCIIO-
cOOJICHUS] HACJIEJCTBEHHbIE M3MEHEHUSI, BHOBb BO3HUKIIUE U TE, KOTOPHIC
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BO3HUKJIM JIJaBHO U CYIIIECTBYIOT B CKpPHITOM BHje. HecMOTps Ha reTepores-
HOCTb COCTABJISIFOIIMX €€ 0CO0€eH, Mt00ast MOMYJISIIUS MPEJICTABISET CIOKHYIO
TEHETUYECKYI0 CHCTEMY, HaXOJAIIYIOCS B JUHAMUYECKOM paBHOBecuH. [lo-
NyJISIOUSg — MAHUMAJbHAS 110 YHUCIEHHOCTH F€HETHYECKas CUCTEMa, KOTopas
MOXET MPOJOJKUTH CBOE CYIIECTBOBAHME HA MPOTSKEHUH HEOTPAHUYEHHOTO
yucia nokoiaeHuu. [lpu ckpemmBanuy ocoOeit BHYTpU MOMYJIALMHI POUCXO-
JUT BBIIICIUICHHE B TIOTOMCTBE MHOTMX MYTAIlMi, B TOM 4YHUCIE, OOBIYHO:TIO-
HIDKAIOIIUX KU3HECIOCOOHOCTh 0CO0el M3-3a TOMO3UTOTHOCTU. B . ipupo-
HOM TOMYJIAIMK, TPH JOCTAaTOYHOM YHCIIC TEHETHYECKH Pa3HOOOpa3HBIX
NapTHEPOB MO CHAPUBAHMIO, BO3MOXKHO TMOJJEpKaHUE Ha . HE0OXO0IUMOM
YPOBHE I'€HETHYECKOW PAa3HOKAYECTBEHHOCTH BCEM CHUCTEMBI B IEJIOM. JDTHM
CBOMCTBOM He 00J1aJ]aeT HU 0COOb, HU OT/ENIbHAS CEMbsI WM Tpymma cemMe.
[lonoxxeHne O TEHETUYECKOM €IWHCTBE IOMYJISUUH SBISETCA OJHUM U3
Han0o0JIee BAKHBIX BHIBOJIOB MOMYJIAIIMOHHON T€HETUKH.

Bonbiiioe 3HaueHNEe B )KU3HU BCEX OPTAHU3MOB MUMEET BHYTPUIIOMYJISIIU-
OHHBIN reHeTnueckul moaumMopdusM. ['eHeTUHECKHil MOTUMOP(PU3M 3aKITtO-
YaeTCsd B COCYIIIECTBOBAHMU BHYTPHU MOMYISHUN HECKOJIbKUX T€HETUYECKHU
paznuyHbIX (HOPM, B UBMEHEHUHU YaCTOTHI'MyTalluii B MPOCTPAHCTBE, B pa3-
HbI€ TOJbl UJIM CE30HBbI. Paznuuue B TeHOTUIAX OMpEAeNIeT pasHOoOOpa3ue u
no (heHOoTUIaM, KOTOPOE BBIPAKAETCS B JOBOJIBHO CTOMKOM BHYTPHUIIOMYJISA-
HMOHHOM (peHoTunrueckoMm mnoaumopdusme. KakoBsl ke MPUUUHBI U MeXa-
HU3MBbI BO3HUKHOBEHUS U MOJIepKaHus noauMmopdusma B nomymsnusx? OT-
BET Ha JIaHHBIM BOMPOC ObLI MOJYYEH MOCJE U3YUYEHHS SKOJIOTHYECKOU CTO-
pOHBI 3TOrO siBlicHUs. bplia 0OHapykeHa TecHasi CBA3b MEXIYy pacrpesese-
HUEM B MOMYJIAIUU (DOPM C Pa3TUIHBIMA T€HOTUIIAMH U CIICIM(UKON YCII0-
BUM CYIIECTBOBAHMS 3THUX (OpM B Mpenesiax MeCTOOOUTaHMs TOMYJISIIUU.
[losiBneHrne BHYTPUIIOMYJISIITUOHHOTO MOJUMOp(PU3MA 0Ka3aIoCh 00YCIIOB-
JIEHO Te€M, 4TO. B TOMYJSIHUAX B OJIHUX SKOJOTUUYECKHUX YCIOBUSAX Hauboiee
KU3HECTIOCOOHBIMU SIBJIIFOTCA OJIHM T€HOTHIIBI, a B JPYTUX — UHbIE. B 3THx
YCJIOBUSIX B MOMYJISIIIUM MPOUCXOIUT 0Opa30BaHHE HECKOIBKUX (DopM, mpu-
CIIOCOOJICHHBIX K Pa3HbIM YCJIOBUSIM. SIpKasi WIITIOCTpaIus TaKoTo MOJIUMOP-
du3Ma — nomnyssus 60roMoJIOB, COCTOsAIIAs U3 (OPM C PA3IMUYHON OKPACKOM
oco0eit — 3eneHast u 0ypas. COOTBETCTBEHHO (DOHY Cpeibl paclpeeisitoTCs 1
KOHIIEHTPAllUU T€HOB, OMPEACIAIONINX 3TU OKPACKHU: Ha 3€JIeHOM (PoHE mpe-
o0nagaroT 0codu ¢ reHaMu, JEeTEPMUHUPYIONIUMU 3€JIEHYI0 OKpacKy, Ha Oy-
poMm — Oypyto okpacky. HccnenoBanvue BHYTPUIIONYJIAIIMOHHOTO Te€HETHUYE-
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CKOro moJumopdu3Ma IO3BOJISET BBISIBUTh MEXaAHU3MBbI, MOAACPKUBAIOIINE
JTUHAMUYECKOE PAaBHOBECUE B MPUPOIHBIX MOMYIISALUAX.

Kpome reneTnueckoro, umeeTrcs emie MOAU(PUKAITUOHHBIN MOJTUMOP-
buszM. SBISSICH APKUM IOKA3aTeJIeM WHIUBUAYAIbHON TIJIACTUYHOCTU Opra-
HU3Ma, OH JAeT MPEANOCHUIKU JIJI1 OBICTPOTO M3MEHEHHSI OpraHu3Ma B CIy-
4ae pe3KOoro MU3MEHEHUs YCIOBUM CYILIECTBOBAHUS.

B nunamuke nonymnsiuuii moauMopdu3M UMeeT OOJIbIIOe 3HAYCHHE —~ OT-
JeJIbHbIE TPYIIbI, 00Jagas cneuu(puUecCKUMU YepTaMu, 3aHUMAIOT ‘Pa3HbIe
AKOJIOTUYecKre HUIIU. [Ipyu 3TOM, YCIOKHSAIOTCA U CTAHOBSTCA 00Jie€ pa3Ho-
00pa3HBIMU CBSI3U OPTaHU3MOB CO cpenioi. B pe3ynbraTe nomyiasuuu mpuoo-
pPETAOT WMPOKHUE BO3ZMOYKHOCTH JUJISI OCBOCHUS APEHBI KU3HU, CYylIECTBOBA-
HUS 1 SBOJIIOLIMU TIPU U3MEHEHUH YCIIOBUM BHELIHEN CPEBL:

[Tomynsiuu CBOMCTBEHHA T€HETHYECKasl TJIAaCTUYHOCTB, KoTopas obecre-
YHUBaeT aJalTHUBHBIC CABUTU. IJTO JIOCTUTACTCSA PAITUUYHBIMH CIOCOOAMHU.
Hanpumep, y MUKpOOPraHM3MOB C KX OTPOMHOM CKOPOCTBIO PA3MHOKECHUS U
MHOTOYMCJICHHBIMU TMOMYJISIIUSIMUA B JIIOOOH \MOMEHT UMEETCSl JJOCTATOYHOE
KOJIMYECTBO HOBBIX MYTAHTOB, CLIOCOOHBIX PAa3MHOKAThCSI B U3MEHUBIIHUXCS
YCJIOBHUSAX. 3a CUET UX OBICTPOrO Pa3MHOKEHUsI 00ECIIEUNBACTCSI COXpPAaHECHHE
MOMYJISIIMU B HOBOUW cpefe. Y MHOTOKJIETOYHBIX Pa3lelIbHOIOJBIX OpPTaHU3-
MOB Pa3MepPhI MOMYJISIIAN U CKOPOCTh,PA3MHOKEHHUS 3HAYUTEIIBHO MEHbIIIE. B
CBSI3U C OTHUM, BHOBb BO3HHMKAKOUIME MYTallMd B PEAKUX CIy4asgX MOTYT
SIBUTHCSI OCHOBOM IS aJallTUBHOIO OTBETA IOMYJISIIUN HA U3MEHEHUE BHEIII-
HUX (PaKTOPOB. Y TaKUX OPraHU3MOB I'eHeTHYEeCKas MIACTUYHOCTh 00eCTIeUn-
BAETCH 3a CUET CKPBITOM I'€HETUYECKOU U3MEHUYUBOCTHU. [macTUUHOCTH mOITy-
JIALYA HAXOAUTCS B IPAMOU 3aBUCUMOCTH OT €€ FT€HETUYECKOU FeTEPOTreHHO-
CTH.

[Tonynsust 00J1a1aeT TeHETUYECKUM TPY30M — 3TO CHIDKEHHUE MPUCTIOCO0-
JIEHHOCTU HWOMYJISIITMNA M3-3a MOSIBJIEHUS] HEMPUCTIOCOOJeHHBIX ocobeit. Ilo-
CKOJIBKY { MYTallMOHHBIA IPOLIECC BO3HUKAET CIIyYallHO, TO MOSBJIECHUE HX
HEU30EkKHO. ['eHeTuYeCcCKuil rpy3 yCTaHABIMBAETCS JJisl ONMPEIECICHHOTO MO-
MEHTa, BpeMeHU. HacienCcTBeHHbIE W3MEHEHMs, HE aJIAlITUBHBIE B KOHKPET-
HBIX YCJIOBUSIX, B CMEHUBIINXCS YCIOBUAX OKa3bIBAIOTCS aJalITUBHBIMU.

9.3 3akon Xapau-BaiinGepra u ycjioBusi ero nposiBjieHusl.

B npupoaHbIX MOMYJSIUSAX MOCTOSHHO UMEIOTCS BO3MOXHOCTH IJISi UX
CTaOMJIBHOCTH, HAa 4YTO YKa3bIBaeT 3akoH Xapau-BaitnOepra (1908): «mpu
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HaJMYUU AJIbTEPHATUBHBIX AJIJIEJIEH reHa B MOMYJISIIUKA U PU OJIMHAKOBO BBI-
COKOM KH3HECTIOCOOHOCTHU pPa3HBIX T'€HOTHUIIOB I€PBOHAYAIBLHOE COOTHOIIIE-
HUE aJlJIeJie, HE3aBUCUMO OT MX MCXOJHOM YacTOThI, COXPAHSETCS BO BCEX
MOCIEYIONIMX MOKOJECHUSAX». 3HAYUT, IPU OTCYTCTBUU BHEIIHUX HABJICHUUN
4aCTOThI T€HOB B MOMYJIALIMHU JOJDKHBI OBITh MOCTOSIHHBIMUA. OTKJIOHEHHUE OT
paBeHCTBa 3aKoHa Xapau-BaiiHOepra cBUIETENIBCTBYET O TOM, YTO Ha IOIIY-
JSIUAIO IEUCTBYET KaKOW-TMO00 13 (DAKTOPOB WM UX COBOKYITHOCTbh, TO €CTh B
pe3yJibTaTe MPOAOJIKAIOIIErOCs] MyTUPOBAHUSL TE€HA, WM MO HEMY. UIET OT-
Oop, WK B pe3yJibTaTe SMUTPAIIUU U UMMUTPAIIUU 0COOEH oMy ISIuN oOMe-
HUBAIOTCA T€HAMU C JPYTUMH TMOMYJALUAMHU TOTO Xe Buaa. OaHaKo coxpa-
HEHHE DPABHOBECHUS HE BCErJla CBUJICTEIILCTBYET OO0 OTCYTCTBUHU JICUCTBUS
Tux ¢akTopoB. Hampumep, npu 1mojoBoM oTOOpPE 4aCTOTHI-FEHOB MOTYT Me-
HATHCS OT IMOKOJICHUSI K TOKOJICHHIO, @ YacCTOThl T€HOTHITOB OyAyT yIOBJe-
TBOPSITH COOTHOLICHNIO P°:2pg:q° =1

[TockoyibKy B JIOCTAaTOYHO OOJIBIIOW MNOMYJSIIMU TMPU OTHOCUTEIbHOU
PEIKOCTH PELIECCUBHBIX TOMO3UTOT OTOOpP MO._JAHHOMY T'€HY OYyJeT clalbIM,
a TOBTOPHOE MYTHUPOBAHUE PEIKUM, MOXHO » [I0JIaraTh, YTO KOHIIEHTPAIIUS
JTAHHOM Tapbl ajuIeNie ocTaeTcst 6oJiee Uil MeHee MOCTOSHHOM.

N3 3akona Xapnau-BaiinOepra« “ciaeayloT JiBa BaXKHBIX IOJOXCHUS:
BO-TIEPBBIX,
KOHIIEHTpAIMsl JAHHOTO aJIJIEJisl. MOXKET MEHSITHCS TOJBKO TOJ JCUCTBHEM
BHEIIIHUX MO OTHOIICHUIO K HOMYJIAINU (PaKTOPOB, BIUSIONINX HA €€ YUCIICH-
HOCTb U COCTaB; BO-BTOPKIX; B MOMYJISIIIUUA OyIyT HAKAIUIMBATHCS pa3HbIC aj-
Jenu — pazHooOpas3ue T€HOB M0 MEpe MYTHpPOBaHUs OyJIeT BO3pacTaTh. ITO
TEHOTUIIMYECKOE pa3HOOOpa3ue, TOUYHEE pazHOOOpa3ue reHOB JAHHOW MOIly-
JSIAA WK BUJA, HA3bIBaEMOE T'eHO(POHIOM, UMEET OOJIBIIOE 3HAYCHUE IS
ABOJIIOINH, TAaK KaK MPEACTaBIIsIeT COO0N MaTepua Jjisi 0Toopa.

Ntak, cTaGuiIbHOCTD MOMYJISIUA HapyliaeTcsi 0OOBEKTUBHO CYIIECTBYIO-
My B Opuposae ¢dakrtopamu. Kpome OTMEUEHHBIX, Ha TE€HETHYECKYIO
CTPYKTYpY MOIYJISINHN, YACTOTY T'€HOB B MOMYJISIMA OKA3bIBAET BIIUSIHUE €€
pasMep, KOIUYECTBO POAUTEIICH, OMPEACISIONIMX TEHETUYECKUN COCTaB Clie-
nytoiiiero nokoJyieHusi. OOIasi BeIMUMHA MOMYJISIIUM — 3TO YUCIO 0COOEH,
BXOJ/SIIIMX B JJAHHBI MOMEHT B €€ cocTaB. KojmuecTBo ocoOel HelmpeMeHHO
CKa3bIBA€TCSl HA 4aCTOTE T€HOB B Mpeenax nonyisiuuu. KonuyectBo poaute-
JIer, OMPENEAIOINX TEeHETUYECKU COCTaB CIEAYIOIIETO MOKOJIEHUS, MPe/-
CTaBJIIET COOON PENPOIYKTUBHYIO BEIUYUHY MOMYJSIUU. DHPEeKTUBHAS pe-
NPOJAYKTUBHAsI BEJIUYMHA MOMYJAIMU MOCTOSHHO CHIDKAETCS B BUAY pAlia
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MPUYUH, B TOM YHUCJE: HEPaBHOTO COOTHOIIEHUS I10JIOB, MHOpUAWHIa —
CKpEILUBaHUs 0COOEH, CBS3aHHBIX OJM3KUM pOACTBOM. CleayeT OTMETHUTb,
YTO B MaJIbIX MOIMYJISALMSAX HEU30€kKEH JIOBOJIBHO TECHBIM MHOPHIMHT, TPH-
BOJISAIINNA K TOMO3UTOTH3AIIMH, & TEM CaMbIM CBOJISIIHNKN O MUHUMyMa UX Te-
HETUYECKYIO0 reTeporeHHOCTh. [Ipu TakoM MpenepHOM OrpaHUYEeHUH pa3Ho-
o0Opa3us HacIeACTBEHHON U3MEUHUBOCTH CHIDKAIOTCS U BO3MOXKHOCTH OTOOpA.
[TosToMy aJist OOJBIIMHCTBA CIIy4aeB MPAaBOMEPHO YTBEPKICHUE, UTO Majlbie
MOMYJISIIIMY 3a4acTyI0 HAXOJIATCSl HA TPaHU MOJHOTO UCUE€3HOBEHUS. BmecTe ¢
TE€M, B MIPUPOJi€ HAOIIOAAETCI MHOTO MUHOPEHBIX JIMHUM, B OCOOEHHOCTH Y
pacTeHuil (CaMOONBUIUTENN), U Yy KIOHAIBHBIX nomnyssiiuil. CaM daxT cytie-
CTBOBaHUsI MHOPEIHBIX JUHUM MOKA3bIBAET Ha OTHOCUTEIIBHOCThH Bpeaa ro-
MO3HUTOTHU3AIIUH.

B o0mieM, 0OCHOBHBIMH T€HETHYECKUMU (IBOJIIOIUOHHO - T€HETHYECKUMHU )
XapaKkTepUCTUKAMU TOMYJISIIUU SIBJISIOTCS: MOCTOSIHHAS HACIE/CTBEHHAs Te-
TEPOr€HHOCTh, YaCTOTa T'€HOB, T€HOTUIIOB U (PEHOTUIIOB, BHYTPEHHEE T'€HE-
TUYECKOE €IUHCTBO, JTMHAMHYECKOE PABHOBECHUE OT/ICJBbHBIX T'€HOB (aie-
nen), nonumopdusMm. [onynsamus odnagaer renopouaom u GpenodpoH0M, re-
HETUYECKON TJIACTUYHOCTHhI0 M TE€HETUYECKHMM TPy30M; B MOMYJISIIUM €CTh
BO3MOYXHOCTH JJIsI TIOJIJIEpKAHUsI €€ CTabmibHOCTH. Bee 3To mMeeT GosbIloe
3Ha4YE€HHUE JIJIs1 DBOJIFOIIMOHHOTO Tpoilecca. Ha momysiiimoHHOM YpOBHE JcHi-
CTBYIOT 3BOJIIOIIMOHHBIE (haKTOPBL,, B TOM YHuCie, O0pbbda 3a CylIecTBOBAHHE,
Oylarogapsi KOTOPbIM, BBDKUBAIOT OCOOM C MOJIE3HBIMU B JAHHBIX YCIOBUSIX
u3MeHeHusMU. [lonynanus-gBasieTcss T€TepOreHHOM CUCTEMOM, TO €CTh CO-
CTOUT M3 0CO0el ¢ HEOAMHAKOBOM MPHUCIIOCOOJEHHOCTHIO K cpeje. ToabKo B
TaKO! HACHIIEHHOW. PA3IUYAIOIIUMUC OCOOSIMA CUCTEME MOXKET JIEUCTBO-
BaTh €CTECTBEHHBIM 0TOOP. B pesynbTaTe momyssuus MpeacTaBisIeT cOOOM
AJIEMEHTAPHYIO SBOJIIOIIMOHHYIO CTPYKTYpyY. Kak ajneMeHTapHas 3BOIIOIMOH-
Has €IMHUHA TOMYJISIUS JOJDKHA UMETh CIeAyIoNIue YepThl: 1) peaabHo Cy-
IIECTBOBATE. B IPUPO/JIE, 2) OBITh LIEIOCTHONW B MPOCTPAHCTBE U BPEMEHHU, 3)
MTOCTOSTHHO HACJIEJICTBEHHO M3MEHSThCH.

Bonpocs 111 CaMOKOHTPOJIsA
1 Yro Takoe momymnsuus?
2 Ilouemy momynsauusi NpeacTaBiIsieT cOOON 3JIEMEHTapHYIO BOJIIO-

IUOHHYIO SUHUILY?
3 Uro Ttakoe reHoGOH T MOMYJISIUN?
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4 Yro Takoe noJuMopPu3M NomyJsiuu?
5 Kak popmynupyercs 3akoH Xapau-BaiinOepra u kakoBa €ro poJib
B M3YUYEHUHUH MPOIIECCOB peoOpa3oBanus reHo(OoH1a TOMYJISAIUN?
6 Kakue uepThl 10JDKHA UMETh MOMYJISIUSA KaK JIeMEHTapHas 3BO-
JIOUMOHHASA CTPYKTypa?
7 Tunel nomyJasIuii.
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Jlekmust 10 DiieMeHTapHbIe (PAKTOPHI IBOJIIOLUMN

10.1 MyTtarnmonHsIi poriecc. | 'eHeTndeckass KOMOMHATOPUKA

10.2 XapakTepucTHKa H30IAIUHA KaK 3JIEMEHTApHOTO (paKTOpa IBOJIOIUN
10.3 [MomynsirmoHHBIE BOJHBI, TOTOK U Apeiid) TEHOB U X POJIb

10.4 B3auMoelicTBIE 3JIEMEHTAPHBIX (DAKTOPOB ABOJIIOIIUH

10.1 MyTaunoHHblii npouecc. 'eHeTHYeCKasi KOMOMHATOPUKA

DJeMEHTAPHBIM 3BOJIFOLIMOHHBIM MaTEPUAIOM B HBOJIIOLIMHU SBISIOTCS MY-
Talll{, IPOLECC K€ BO3ZHUKHOBEHUSI MyTallMil MPEICTaBIAECT.COO0OW MyTallH-
OHHBIN npouecc. [locmosHHo udywuil 6 npupooe MymayuoHHsll nPoyecc A6-
JIAACMCSL OCHOBHBIM MEXAHUIMOM HacleOcmeeHHou usmenuueocmu. OH BEAET K
U3MEHEHUIO B MOMYJISILIMU YaCTOThl OJHOTO aJUIEN 110 OTHOLIEHHUIO K APYro-
My. 3HaUUTENbHAS YacTh (OT HECKOJIBKUX 0 JECATKOB MPOLIEHTOB) 0coOEH B
HOITYJISIIUN — 3TO HOCUTEIN BHOBb BO3HUKILNX. MyTallUH.

Cmamucmuuynocms U HEHANPAGIEeHHOCMb MYMAYUOHHO20 npoyeccd.
CHOHTaHHBIM MYTAallMOHHBIA IPOLECC XapaKTepU3yeTcs ONpPeAeIEHHBIMU
yepramu. B BUy OTHOCUTENBHO BBICOKOW CTAOMIBHOCTH XPOMOCOM 4acTOTa
BO3HUKHOBEHHS OTIEIbHBIX ONPEAENEHHBIX MYTallUd BCErJa OTHOCHTEIIbHO
amska (10 — 10®), mo KaXoMy-OT/IeIPHOMY TeHY IaBICHHE MYTAIIMOHHOTO
npouecca HeBenuko. Ho B CBSA3M ¢ OOJIBIIUM YHMCIOM T'€HOB U XPOMOCOM
oO11ast yacToTa BCeX BO3HUKAIOIINUX MyTalMil JOCTaTOYHO BbIcoKa. ClieoBa-
TEJNbHO, MyTAllMOHHBII TIPOLIECC OKA3bIBAET 3aMETHOE JEHCTBUE HA T€HETHYE-
CKYIO CTPYKTYpY HOMYJISIMU U B COYETAHUM C F€HETHYECKOW KOMOMHATOpH-
KOW OKa3bIBa€T BIOJHE OIIYTUMOE JaBJICHUE HA MOMYISIUI0. MyTallMOHHBIN
polecc, SABJASICH HCTOYHUKOM HACJIEACTBEHHONM MU3MEHUYMBOCTH, HE MOJKET,
OJIHAKO, HAMPABJIATH 3BOJIOLMOHHBIE H3MEHEHU. Bo-TIepBhIX, MyTallMOHHBII
IpOoLIECC SIBJIAETCS CIy4alHbIM, BO3HUKAIOT CaMble Pa3HOOOpa3Hble MyTalluH,
M3MEHSIOINE UCXOIHBIE TIPU3HAKU U CBOWCTBA B PA3JINYHBIX HAIIPABIICHUSX,
OCYINECTBJISAA B KJIIACCUYECKON (popMe «HEONPENEIEHHYIO U3MEHUMBOCTE» Y.
Hapsuna. Takass HeHanpaBJIEHHOCTh MYTAallMOHHOTO IpoLecca JelaeT HeBe-
POSITHOM BO3MOXHOCTb €r0 HAIPABJISIOLIETO BIUSHUS Ha MPOTEKaHUE 3BO-
JIOLMOHHBIX U3MEHEHHUH. BO-BTOPBIX, JaBJIECHUE MYTALMOHHOTO IIPOLIECCa,
XOTSI U BIIOJIHE OUIYTHUMO, HO OTHOCHUTEIbHO HEBEIMKO, UMEIOTCA JaBICHUS
Opyrux (akTopoB, NEPEKPHIBAIOIINE [aBJICHHE MYTAIIMOHHOTO IIpoLecca.
MyTalmoHHbI TpoLecC HEU30€KHO OrPaHMYEH OHTOICHETUYECKUMH BO3-
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MO>KHOCTSIMHM Ka)KJ10M (pOopMbI OpraHu3MoB. BbICOoKkas cTaOMIBHOCTh T€HOTH-
OB OpPraHU3MOB K BHEIIHUM BO3ACHCTBUSM JeJaeT HEBO3MOXXHBIM U
HaIIpaBJISIIONIEE BIWSHUE YCIOBUM Cpelbl Ha XOJ BOJIIOIMOHHBIX H3MEHE-
HUN. 3HAYUT, IO BCEM CBOMM OCHOBHBIM CBOMCTBAM MYTAllMOHHBIM MPOIIECC
He sBisieTcs (aKTOpOM, CIIOCOOHBIM OKa3bIBaTh HAMPABJISAIONICE BIUSHUE Ha
nporuecc 3BOMOIMUA. CTaTUCTUYHOCTh M HEHANPaBJICHHOCTh CHOHTAHHOTO
MYTallUOHHOTO TMpoliecca MOJATBEPKIACTCS pe3ysibTaTaMU SKCIEPUMEHTOB.
Y cTaHOBIEHO, UTO JIEUCTBUE 1K€ CaMbIX CIEHU(PUUECKUX MyTareHOB Bceraa
JAET CIEKTP Pa3HOOOPa3HBIX MyTaIIHM.

DBOJIIOIIMOHHOE 3HAYEHUE MYTAIIMOHHOTO IMpoliecca ONpeAeIseTcs Ipex-
JIe BCErO T€M, YTO OH IOCTOSIHHO MOJIJICPKUBACT BBICOKYIO (CTETIEHb IeTepo-
T€HHOCTH MPUPOJIHBIX MOIMYJISIHN — OCHOBY JUIS IEUCTBUS APYTUX (haKTOPOB
ABOJIIOIIMU U TIPEXKIE BCEro ecTecTBeHHOro ordopa. TIocKoabky MyTalmoH-
HBIN MpOleCC MPUBOJUT K BO3HMKHOBEHHUIO MYyTalllil, TO OH SABJSETCA IO-
CTaBIIUKOM 3JIEMEHTAPHOTO 3BOJIIOIMOHHOrO MaTepuana. MyTallMOHHBIN
mpoliecc BeAET K BO3HMKHOBEHHMIO YaCTH TOILO“ «pEe3epBa» HACIEICTBEHHOM
U3MEHYMBOCTH, KOTOPBIN OMpENENUT B OYyAYIIEM BO3MOXHOCTh MPUCIIOCOO-
JICHUS TIOMYJIALMNA K TEM WM WHBIM U3MEHEHUSM YCJIOBUH cpenbl. ['py3 my-
TalMi, TOMOJIHAEMBbIH MYTAaIIMOHHBIM. MPOIECCOM, — ATO II€Ha, KOTOPYIO
«IJIATUT» TOMYJSLMS 32 BO3MOXHOCTh COXPAHEHUSI B U3MEHEHHBIX YCJIOBU-
X, TPUOOPETEHUS HOBBIX MPU3HAKOB M CBOMCTB M OCBOCHHS paHee HE J0-
CTYIHBIX YCJIOBUM cyliecTBoBanus. B 001iem, MyTalluOHHbBIN TIPOIECC SBIIS-
€TCSl OCTOSIHHO JICUCTBYIOHIMM 3JIEMEHTAPHBIM 3BOJIIOIIMOHHBIM (DAKTOPOM,
OKa3bIBAIOIINM JABJICHUE HA TOMYJISIHUIO.

10.2 XapakrepucTHKA H30JAIUH KAK 3JleMeHTapHoro ¢gakTopa

N3 HabiofeHni B MPUPOJIe U3BECTHO O HAIMYUU OOJBIIOTO YMCia pas-
JUYHBIX 110 TCHOTUITNYECKOMY COCTaBY M YHCICHHOCTH BHYTPHUBHIOBBIX I1O-
OyJSIHUKA, OTACNEHHBIX JIPYT OT JApyra pa3HOOOpa3HbIMU OaphepaMu. Iiie-
MEHTAPHBIN SBOJIOIMOHHBIN (PaKTOp M3OJSLHMS MPEICTABISIET COO0M BO3HUK-
HOBEHUE JIOOBIX 0apbepoB — reorpadguyeckux, MophoaorudecKux, HU3nomo-
TMYECKUX, TCHETUYECKUX, ITOJIOTHYECKUX U Jp., PACUICHSIOMUX HCXOIHYIO
MOMYJISALNIO HA IBE UK Oosiee. 3HaU€HHE M30JSLUNA CBOAUTCS K HapyIICHUIO
CBOOOJIHOTO CKpEUIMBAaHMSI, OTPAaHUYCHUIO TAHMUKCHH, @ 3TO BEJIET K YBEIU-
YEHUIO U 3aKPEIJICHUIO PA3IMUYUi MEXAy YacTsAMM HacesneHus Buna. M3oms-
Us — YCWINTENh T€HETUUECKUX Pa3IMUUil MEXIy TpylninaMu ocobeil B mo-
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nyssinusx. Paznenennsie 0appepaMu 4acTy NOMYJISAIIMU WK BUJIa HEU30EKHO
MOMNaJAl0T MO pa3IuYHOE JlaBieHue otoopa. B rpynmnax B coctaBe BUJa WIH
MOMYJISIWKU, KOTOPBIE PA3JIMYAOTCA APYT OT APYyra T€HETUYECKH, Pa3Inyus
OyJlyT MOCTENIEHHO HAKAIIUBATHCS BCIEIICTBUE YBEIMYCHUS YKCIIA CKPEIIH-
BaHUI MEXIYy 0COOSIMH ATUX TpymIl. B nanmbHeieM Ha UX OCHOBE MOTYT 00-
pPa30BaThCS HOBBIE TTOJIBU/IBI.

CymiecTBytoT JB€ (POpMBI U30JISIIIUKA — MPOCTPAHCTBEHHAsT U OMOJIOIHYe-
CKasl M30JIAIlAM, IIPUYUHBI UX BO3HUKHOBEHUS pasHbIe. [Ipocmpancmeennas
(meppumopuaibHo-mexanuiecKkast) N30JIus MOXKET CYIIECTBOBATH B Pa3HBIX
dbopMax: oHa BO3HUKAET MPH MOSIBJICHUU TPYIHOIPEOIOTUMBIX -OaphEePOB —
nperia MaTepUKOB, HAIMUYUKM PEK, MPOJUBOB, XpeOTOB, JICTHUKOB. BogHbIe
Oapbephl pPa3fesaOT HACEICHUE «CYXOMyTHBIX» BUIOB, O0aphephl CYIIH H30-
JUPYIOT HACeJeHHWE BHUJIOB — THIPOOHMOHTOB, BO3BBIIIEHHOCTH H30JHPYIOT
PaBHUHHBIE, & PABHUHBI — TOPHBIE NOIYJALMMA. Tak, Ha 0AHOM U3 I aBancKux
OCTPOBOB UMEETCSl 25 JOJIUH, pa3JeJC€HHBIMUA TOPHBIMU XpeOTaMu, U B Kax-
JIOM 13 HUX BO3HUKIIM CAMOCTOSATENIbHBIE MOIMYJISIUA CO CBOMMU Crienudpuye-
CKMMHU OCOOEHHOCTSAMHU. B HacTtosiiee BpeMsi MPOCTPAHCTBEHHAS! M30JISIIUS
3HAYUTEIBHO BO3POCIIA 32 CUET JIEATEIILHOCTH YEJIOBEKA — IMOSBICHUS KPYII-
HBIX TOPOJOB, JOPOT, KAHAJIOB, IUIOTHH. W UHBIX COOPYXKECHUN, OTPAaHUYNBAO-
X CBOOOIHOE MEPEABMKCHHUE TIOMYJIAIMN MHOTHX BHUJIOB. [IpocTpaHcTBEeH-
Has M30JISIMS BO3POCHA BCIEACTBUE aKTHBHOM BBIPYOKH JIECOB, CO3aHUS
OOILIIMPHBIX OKYJIbTYPEHHBIX TEPPUTOPUM, UCTPEOJEHUS MOIMYJSLUUN BCIE-
CTBHE OXOThI. BCe 3TO CyIIIECTBEHHO YMEHBIIIAET BO3MOXHOCTH CBOOOIHOTO
CKpEILUBAHUS MEXJY Pa3HbIMU MOMYJISIIIUSIMHU U CIIOCOOCTBYET pa3phIBY OJI-
HOW TOMYJISIUUM HA PSI U30JIUPOBAHHBIX Ipynil. BO3HMKHOBEHME MPOCTpaH-
CTBEHHOM HM30JISIUNAY OO0BICHSIETCS UCTOPHUEH pa3BUTHUS BUIOB Ha OMpEICIICH-
HBIX TEPPUTOPUSIX:

buonocuueckasn uzonsayus — 310 U30JALUS, KOTOPass BO3SHUKAET MPU MOTEPE
BO3MOKHOCTH CBOOOJHOTO CKpEIIMBAaHUS BCJICJACTBHE psija OMOJIOTHYECKUX
npu4yuH, buonornyeckyro HM30JSIUI0 00ECIIEYUBAIOT JIBE TPYIIbl MEXaHU3-
MOB; 'YCTPAHSIOIIUE CKpPEUIMBaHUS (JOKOMYJSIIUOHHBIE) U H3OJISIUSA TPH
CkpellluBaHuU (MOCIEKOMyJsAnOoHHbIe). [IepBbie MexaHU3MBI MpeaoTBpalia-
I0OT TIOTEPIO TaMET, BTOPHIE CBA3AHBI C MOTEpEil TaMeT U 3uroT. CyIlecTBYIOT
pazHbie POpMBI OUOJOTHUECKON M3OJIAIMU: dKOJOTu4eckas, Mop(podr3nono-
rudecKkasi, TeHeTH4YecKas, dTojoruueckas (moBeaeHdeckas wuzoisius). [lpu
AKOJIOTUYECKOW U30JIALMUA HAPYIIAETCS BEPOSTHOCTh BCTPEUAEMOCTH MTAPTHE-
POB. DKOJOTHYECKAasl U30JISLHS BOSHUKAET B pe3yJibTaTe JAEHCTBUSI OMOTHYE-
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CKHX WIM a0MOTHYECKUX (DAaKTOPOB HA MOMYJISIIIMU, OOUTAIOIIME HA OJIHOU
tepputopuu. [Ipucnocobiienne Kk pa3HbIM TeMIepaTypam, HalpuMmep, IpuBo-
JUT K TIOSIBJICHUIO BECEHHUX, JETHUX M OCEHHUX (OpM pacTeHuil, rpudoB u
KUBOTHBIX, aKTUBHBIX UMEHHO B 3TH MEPUOJIBI U MOITOMY HE CKPEIIHMBAIO-
muxcst Apyr ¢ apyrom. OTCYTCTBUE XO35€B BBIHYXKIACT Mapa3uTOB U CHUM-
OMOHTOB MpHUCIIOCA0IUBATHCSA K HOBBIM BuAaM. [Ipu mopdoduznonornyeckoi
U30JIAIIMU U3MEHSIETCSI HE BEPOATHOCTh BCTPEYM MOJIOB (WJIM MOJOBBIX. HPO-
JYKTOB), @ BEPOSITHOCTh OIUI0JI0TBOpeHus. Mopdodusnonornyeckast n3onsi-
1Ml BO3HUKAET MPU MYTAIUSAX, BBI3IBAIOIINX U3MEHEHUE (DOPMBL UBETKOB U
UCKJIIOYAIOIINX OMNbUICHWE BETPOM HWJIU OIPEICICHHBIMU TPYIIIaMU HACEKO-
MbIX. Y Tapa3uToOB PACTEHUN BO3HUKAIOT MyTaIlMH, MO3BOJISIOIIUE UM Pa3BU-
BaTbCsl HA KOPHSX, JIUCThAX, CTEONSIX, I[BETKAX WM IJI0JAX PACTCHUMN. Y KU-
BOTHBIX B PE3yJIbTaTe MyTallUid MOTYT U3MEHSTHCA pa3Mepbl U (POPMBI KOITY-
JSTABHOTO amnmapara, M30JIMPYIOIIME UX OT Jpyrux-ocodei. I'enHernueckas
U30JIALUST TOSIBIISIETCS TIPU NEPECTPONKaX I€HOTUIOB — WM3MEHEHWH 4uciia
i GOpPMbI XPOMOCOM Yy OJIM3KUX BUJIOB, YTO. YMEHBIIIAET BO3MOKHOCTH 00-
pa3oBaHUsI MOJHOIEHHOTO MOTOMCTBA MEXAY HUMH, TO €CTh PE3YJIbTaThI (-
(EKTUBHOTO CKPEIIMBAHUSI OKa3bIBAIOTCS. HEHOPMAIbHBIMU. Y pacTEeHUN OT-
HOCHUTEJIbHO YacCTO BO3HUKAIOT TETpAINIOWAHBIE (DOPMBI U Takue (HOpMBbI OKa-
3bIBAIOTCSl U30JIMPOBAHHBIMU OT MCXOJHOW IUIUIOMAHOW B BHY MOYTH IOJI-
HOM CTEpUIILHOCTH TPUILIOMAHBIX THOPUAOB MEXTy HUMHU. [loBeneHueckue
W30JIAIMU BO3HUKAIOT y KUBOTHbBIX MPU U3MEHEHUH PUTYaAJIa YXaKUBaHUS 32
CaMKOW WJIM BEJICHUSI OpAUHBIX MOECAMHKOB, OIPAHUYUBAIONIUX UX CIAapUBa-
HUE c APEACTABUTENSIMU JIPYTUX MOy JISIIIAM.
BaxxHpIMu XapakTEpUECTUKAMHU H3O0JISIUUA SBJISIIOTCS JIUTEIIBHOCTh €€ JIeH-
CTBHUSI, CTATUCTHYHOCTh U HEHANPABJIEHHOCTb. V307511 KaKk 3BOJIIOLUOHHBINA
(dbakTop HEe CO3/a€T HOBBIX T€HOTHUIIOB WJIM BHYTPUBUIOBBIX (hopM. 3HAUEHUE
€€ B DBOJIIOIL[UM COCTOUT B TOM, YTO OHA 3aKPEIUISET U yCHIMBAET HayaJbHbIE
CTaauu reHotunuyecko auddepeHuupoBku. Paznenennsie OaphepaMu 4a-
CTH HOMYJIAIMN WIK BUA MOMAJAa0T O/ Pa3IMuHOEe JaBiieHne otoopa. 13o-
JSIUUST, BEIET K COXPAHEHUIO CNEeU(UUYHOCTH TeHO(MOHIa AUBEPTUPYIOLIUX

dbopM.
10.3 [MonyJisiiMOHHBIE BOJIHbI, IOTOK M JIpeiid) reHoB U UX POJib

B IMPUPOAHBIX YCIOBUAX IMOCTOAHHO IMPOUCXOAAT INCPUOAUYCCKUC KOJIC-
OaHUs YUCJICHHOCTH HOHynHHHﬁ, HUX Ha3bIBAIOT MOITIYJEINMOHHBIMU BOJIHAMU,
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WJIU BOJIHAMM KU3HU. YUCIIEHHOCTh MOMYJISIUNA NPETePHeBAECT 3HAUYUTEIIbHBIC
U3MEHEHHUS, CBSI3aHHBIE C CE30HHBIMU M3MEHEHUSMH, TOJIOBBIMU KOJICOaHUSI-
MU a0MOTHUYECKUX (PAKTOPOB Cpelibl, C OMOTUYECKUMHU (paKTOpaMu, C MPUPO/I-
HBIMU SIBIICHUSIMH, KatacTpodamu, np. MacmTadbl kojieOaHU YUCIEHHOCTH
MOMYJISAILUNA SIBJSIOTCS Pa3IMYHBIMA U MOTYT ObITh 3HaUMTENIbHbIMU. Hampu-
Mep, HEPEAKH CIy4Yau PE3KOro COKpPAIIECHUS YUCIEHHOCTH MOMYJISIUU, CBS-
3aHHBIE C MOXKApaMH, HAaBOJHEHUSMHU, JUIUTEIbHBIMU 3aCyXaMU, U3BEPIKEHU-
SIMU BYJIKQHOB. V3BECTHBI cllydau MacCOBOTO Pa3MHOKEHUSI MOMYJISHMIN OT-
JEIbHBIX BUJOB, HAlpUMEp, capaHyu, I'puOOB, O0JE3HETBOPHBIX -OAKTEPUil
(anupemun). EcTh mpuMepsl pe3Koi BCTIBIIIKY YHCIEHHOCTH BHIOB, IIPE/ICTa-
BUTEJIM KOTOPBIX OKAa3aJlMCh B HOBBIX MIJI1 HUX YCIIOBHSX, T/I€ HET BparoB, U
uMeeTcs Xopolas KopMoBas 6a3a (KojopaJckuil xkyk B EBporie, Kpoauku B
Asctpanun). [Iporeccsl 3TH HOCAT CITyYalHBIN XapakTep, TTPUBOIS K THOCITH
OJIHM T€HOTUIBI U BBI3bIBAsl PA3BUTHUE JAPYTUX, BCIEACTBUE YETO MPOUCKOJIST
CYIIIECTBEHHbIEC TIepecTpoiiku reHodon1a nonysiiuu. Peakuil nepen koneda-
HUEM YUCJIECHHOCTHU T€HOTHUIl (QJIJIETh) MOXET. CIOEIaThCsl OOBIYHBIM U OyJeT
MOJXBAYEH €CTECTBEHHBIM OTOOpOM. BiusiAue MOmyJIsIIIUOHHBIX BOJH MOXKET
ObITh OCOOEHHO 3aMETHO B MOMYJIALMAX. OU€Hb MajOW BEIMYHUHBI, OOBIYHO
IIPU YKCIIEHHOCTH pa3MHOKarommxcs ocooeit ne 6osee 500. B atux ycnoBu-
X MOMYJISUUOHHBIE BOJHBI MOTYT-IIOHACTABIIATH MO AEHCTBUE ECTECTBEHHOTO
oTOOpa pelKhue MyTalliu WK YETPaHITh OObIYHbIC BapUaHTHI. SIBiIeHuUs nepe-
CTPOMKH TEHO(POHJA U U3MEHEHUS YAaCTOT BCTPEYAEMOCTHU CYIIECTBYIOIINX
ajieniei (reHa), CBsI3aHHBIE ¢ PE3KUM M CIIyYaillHbIM U3MEHEHUEM UYHCIICHHO-
CTH MONYJIALIMI, YyTpaThl T€HOB, MOJIYYWIN Ha3BaHue Japeida renos. [lomymns-
[[MOHHBIC BOJIHBI U CBA3AaHHBIC C HUMHU SIBJICHUS Jiperia reHOB CIly4yailHO U3-
MEHSIIOT KOHLEHTPALMIO Pa3HbIX TEHOTUIIOB U MyTallli, IPUBOIAT K OTKJIIO-
HEHHSIM OT F'€HETHYECKOTO PABHOBECHSA B MOMYJIALMUAX. DTH U3MEHEHUS MO-
I'yT OBITh MOJXBaYy€Hbl OTOOPOM U CIIOCOOHBI MOBJIUATH Ha JaJbHEHIINE TTPO-
1[ECChI ABOJOIIMOHHBIX MPEeoOpa30BaHUM.

Knaccugpurayus nonynayuornvix e6onu: 1) mnepuoguyeckue KojaeOaHUs
YUCJCHHOCTH KOPOTKOXKHUBYIIUX OPraHU3MOB — CE30HHBIE KOJIEOaHUs 4YHC-
JIEHHOCTU MUKPOOPraHU3MOB, OOJBIIMHCTBA HACEKOMBIX, OJTHOJIETHUX pacTe-
HUM, rpuOOB; 2) HEMEPUOJUYECKUE KOJIEOaHUsI YMCIEHHOCTH, 3aBUCSIINE OT
CJIOKHOTO COYETaHUs pa3HbIX (HaKTOpOB (OcimabiieHHe Mpecca XUIHUKOB JIJIst
KEPTB, YBEIMUYEHHE KOPMOBBIX PECYpPCOB), OOBIYHO Takue KoJieOaHUS YHC-
JIEHHOCTH KacarTCd MHOTHX BUJOB B SKOCHUCTEMAX W MOPOH BEIYT K KOPEH-
HBIM MEPECTPOMKaM BCEU IKOCUCTEMBI; 3) BCHBIIMIKA YHCICHHOCTH BUJOB B
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HOBBIX pailOHaX, IJi€ OTCYTCTBYIOT MX €CTECTBEHHbIC Bparu (dJiojies KaHaj-
ckas B Bojoémax EBpombl, aMepukaHcKas HOpkKa W oHjaTpa B EBpasun); 4)
pe3Kue HEeNepUOoIUYECKUe KOJIeOAHHUs] YMCICHHOCTH, CBS3aHHBIE C MPUPO-
HBIMU «kaTtacTpodamm» (HECKOIBKO 3aCYIIJIMBBIX JIET).
JleficTBuEe MOMYJISIMMOHHBIX BOJIH, KaK U JEUCTBUE APYTOTO AJIEMEHTAPHOTO
HBOJIIOIIMOHHOTO (DakTOpa — MyTallMOHHOTO Ipoliecca, CTATUCTUYHO U HEHa-
MpaByieHHO. [IoMyaslMOHHBIE BOJHBI CIIY’KAT MOCTABIIMKOM 3JIEMEHTAPHOTO
HBOJIIOLIMOHHOTO MaTepuana.

OpHuM u3 (HaKTOPOB, UTPAIOLIKX POJIb B SBOJIOLMH, SBIISIETCS MUSPAYUSL.
[lon murpanuei MOHUMAETCS NEPEABUKEHUE OPIraHU3MOB U3 .OTHOTO MECTO-
oOutanust B Jpyroe. B 3BONIONMOHHOM IIJIaHE MUTpalUsl O3HA4YaeT, BO-
NIEPBBIX, IEPECEICHUE 3a MpEAebl apeaja MAaTEPUHCKOW-IOMYyJSIUA, BO-
BTOPBIX, TaKO€ MEpecesieHHe, 32 KOTOPbIM CIeAyeT JIMO0 OOHOBIEHUE T€HO-
dboHa npyroil MOMyJsSIIUK B Pe3yIbTaTe CKPEIIUBAHUS MUTPAHTOB C €€ 0CO-
O0siMu, MO0 00pa30BaHME HOBOUM CaMOCTOSITEILHOMW MOMYJISIUU. DBOIIOLH-
OHHOE€ 3HAYEHHE MUTPALHNU COCTOWUT B H3MEHEHUM T'€HETHUYECKOrO COCTaBa
T€X MNOMYJSALUHM, B KOTOPHIC BIMBAIOTCA MUFPAHTBI. DTO U3MEHEHHUE OCY-
HIECTBIIIETCS TAKUMHU MPOLECCAMH, KaK TIOTOK T€HOB U MHTPOTPECCHS T'€HOB.
Ilomoxk 2enoé — 3T0 0OMEH reHaMu MEXKIy MOMYJISIIUSIMUA OJHOTO BHJIA B pe-
3yJbTaTe CBOOOAHOTO CKpEIIMBaHUS, MX ocobel. Yacth 0coOei-MUTrpaHTOB
OTHOW MOMYJISALIMK NMPOHUKAET B APYTYI0, U MX T'€Hbl BKJIIOYAKOTCA B T'€HO-
dboup 3Toil momynsanuu. [IoTOK FEHOB paccMaTpUBAaETCsS B KAYECTBE BaXKHOTO
VMCTOYHMKA TEHETUYECKOW “M3MEHUYMBOCTH MoNyJisinuid. B gaHHOM ciydae
MPOUCXOJIUT MEPEKOMOUHAIIMA T€HOB Ha MEXKIOMYJISIIMOHHOM YpOBHE. HH-
mpozpeccusl 2eHog ~3TO 0OMEH reHaMu MEXAy MOIMYJISIUSMH Pa3HbIX BUJIOB.
[Ipu uHTpOrpeccHu »TeHbl OJHOrO BHJAA BKIIOYAIOTCS B reHOGOH JPYroro
Buja. JlaHHBIN Tipoliecc mpoTekaeT Onarojapsi yCreurHol MeKBHIOBOU T'H-
opunuzanuu. MaTporpeccust mmpoko pacrnpocrpaneHa y pactenuit (A.b. T'e-
opruesckuii, 1985).

10.4 BzaumoaeiicTBHre 3jieMEeHTAPHBIX (DAKTOPOB 3BOJTIOLHH

B nipupojie Bce Tpu 37eMeHTapHbIe SBOJIIOLMOHHbBIE (DaKTOPHI IEUCTBYIOT
COBMECTHO, OJIHAKO POJIb KaXXJOTO MOXKET YCHUJIMBATHCS B 3aBUCHUMOCTU OT
KOHKpETHOU 00cTaHOBKM. CpaBHHMBAasi OTHOCUTEIHHOE 3HAYCHUE IABJICHUS
AJIEMEHTAPHBIX IBOIIOIMOHHBIX ()aKTOPOB, CIEAYET MOTYEPKHYTh, YTO BEPO-
SITHO JIaBJICHUE TMOIMYJSIIMOHHBIX BOJIH, OCOOCHHO B MajbIX MO YHUCICHHOCTH
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MNOMYJISIUAX, JOJKHO 3aMETHO MPEBBIIATH JABJICHUE MYTAI[MOHHOIO MPO-
necca. Teopernueckue pacueTsl MOKA3bIBAIOT, UTO B MOMYJIAIMSAX Majlod Be-
JMYUHBI TTOMYJISIIMOHHBIE BOJIHBI MOTYT Kak Obl MOJACTABIAThH MO JEHCTBUE
€CTECTBEHHOTO0 O0TOOpa peAKHWe MYyTallud WIH YCTPaHATh YK€ JOBOJBHO
OObIYHBbIE BapUaHTHI. JlaBlieHHe M30JSAIMU, KaK MPaBUIIO, MPEBOCXOAUT JaB-
J€HUEe MYTAllMOHHOIO MpoIllecca, U, BUAUMO, OJM3KO K BEJIMYMUHE JABICHUS
MOMYJISIIUOHHBIX BOJH. Bece Tpu akTopa MMEIOT CTOXAaCTUYECKYIO MPUPOAY
NEeUcTBUs (CyTh CTOXAcCTHU3Ma CBOJIUTCS K TOMY, YTO YHUCIIEHHOCTh MOMYJIs-
MU ONPENENIeTCsl CIy4allHO paclpe/eIEHHBIMA BO BPEMEHU M. HPOCTpaH-
ctBe pakrtopamu). OOLIUM JJisi HUX SIBJISIETCA M HEHANpPaBIIEHHOCTh, HEOIpe-
JIEJICHHOCTb.

Bonpocs! 111 CaMOKOHTPOJIS

1 Kaxkwue BBIACIAIOT 3JIEMEHTAPHBIC YBOIIOIMOHHBIC (haKTOPHI?

2 Baxneimme cBOWCTBa MYTAIlMOHHOTQ TIpoIlecca, Kak 3JIEMEHTApHOTO
dakTopa IBOIFOITAN?
3HaYeHre MYTaIlMOHHOTO TpoIiecca?
[TonyIAMOHHBIC BOJTHBI, OTIPEielICHHE, KIIaCCH(PUKAIIHS.
DBOJIIONMOHHOE 3HAYCHHE IIOMYIISITMOHHBIX BOJIH.
W3omsmus, onpeaeneHne, KiracCuOUKaIus SBICHUN N30SI,
3HaueHNE U30IALUM B-9BOJIIOLHH.
Uto Takoe apeld reHoB U ero posb B 3BOIIONUN?
Murpanus u €€ pojib B IBOJIOIHUH.
10 Yto ABisIeTCss OOIUM JIJIs1 DJIEMEHTAPHBIX ABOJIOIIMOHHBIX (PaKTOPOB?

O© 00 NO O W
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Jlekmust 11 EcTecTBeHHBI O0TOOP — JABHKYIIAsA "
HAIIPABJIAIOLIAA CHJIA JIBOJJIOIUHU

11.1 IlpeanochUIKU AEHCTBUS €CTECTBEHHOTO 0TOOpa

11.2 OT60p Kak U30MpaTeIbHOE BOCIIPOU3BEICHUE TE€HOTHUIIOB

11.3 OcHoBHBIE (POPMBI €CTECTBEHHOTO 0TOOpa

11.4 MecTo ecTecTBEHHOT0 0TOOpa Cpeau APyrux (GakTOPOB IBOJIIOIAN

11.1 TlpeanochblIKH AeCTBHSI €CTECTBEHHOI0 0TOOpPA

JInst OCyIIEeCTBIEHUS! MYCKOBBIX MEXaHU3MOB 3BOJIIOLMU HEOOXOINMO
HaJIMYue Tpynn (akTopoB, B TOM 4YHCIE, HEOOXOAUMO' HATM4YKME (PaKkTOpOB,
ONPEIEIAIONX IOSBICHHE aJanTaluid W yCIIOKHEHWE OpraHu3aliyu opra-
HU3MOB, TO €CTh (PAKTOPOB, HANPABISAIOLIMX SBOJIOIMOHHBINA mpouecc. Of-
HUM U3 TaKuX (aKTOPOB CIIyKHUT €CTECTBEHHBIH QTOOP.

[IpennockuikamMu AEUCTBHUSL OTOOpa SBJISIIOTCS HACIEICTBEHHAs TeTepo-
T€HHOCTh NOMYJISIUUM, «IaBJICHUE XKU3HM»-HA O0phOa 3a CylIeCTBOBAHUE, KO-
TOpPBIE PACCMOTPEHHI BbIlle. OJHAKO HEOOXOJUMO OTMETHUTH clieayromee. B
nocieAapBUHOBCKUI neproJ 6opp0a 3a CylIeCTBOBaHUE U3y4allaCh MHOTMMHU
UCCIIEIOBATENIIMUA U MPEJCTABICHNUS O HEW 3HAUUTENIbHO YIIIyOUIIUCh, HO OC-
HOBHBIE €€ MOJI0XKeHus, pa3padoranubie Y. /lapBuHBIM, OCTarOTCS NMPU3HAH-
HbIMH. Bopb0a 3a cyniecTBOBaHUE SBISETCS MPOLIECCOM, ONPEIENISIONINM 3a-
KOHOMEPHOE CHM>)KEHHE YHCIIEHHOCTU KaXKJI0I0 IMOKOJIEHUS U PErYJIUPYIOIINM
KOJIeOaHMs IJIOJOBUTOCTH B PE3YJIbTATE Pa3pelieHUs] IPOTUBOPEUUA MEXKIY
OpraHW3MaMH U OKPYIKaroIMMU UX yclioBUsIMU. B 00prOe 3a cyniecTBOBaHuE
UMEET 3HaUCHHE  CTPEMIICHUE OpTraHM3Ma K OecrpeleTbHOMY pa3MHOKEHUIO,
IPUBOJALIEMY K ‘‘TaBJICHUIO )KU3HU», U CONPOTUBJIEHUE EMY CO CTOPOHBI (u-
3UYECKUX M OMOTHUYECKUX (paKTOPOB BHEUIHEH cpeabl. I'eomerpruueckas mpo-
I'PECCHSI PAa3MHOKEHUS XAPAKTEPU3YET MOTCHIIMAIBHYI0 UHTEHCUBHOCTD pa3-
MHOXEHUSI OpraHn3mMoB. Kakplii BUJ IPHU peaau3alyy ero NOTEeHIUAIbHBIX
BO3MOYKHOCTEH K Pa3MHOKEHHIO B COCTOSIHHM 332 KOPOTKHE CPOKH ITPOM3BE-
CTH 3HAUUTEJIBHOE KOJMYECTBO MOTOMKOB. IIporpeccust pasmMHoxkeHus odec-
NEYMBAET UCXOAHYIO M30BITOUHYIO YHCICHHOCTh BUuAa. OQHAKO 10 B3pOCIOTO
COCTOSIHMSI JJO’KMBAET ropas3io MEHbLIE 0CO0EH, YeM UX MOSIBISETCS Ha CBET.
CoOTHOIIEHHE MEXIY YUCIOM POJUBLIMXCS OCOOEH U YMCIOM 0co0ei u3
HUX, IPUHSBIINX yYaCTUE B OCTABJICHUHU ITOTOMCTBA, SABJIAETCA OOBEKTUBHBIM
MepHUIIOM OOpHOBI 3a CYLIECTBOBAHHE.
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[Tonsitue o 6oprOE 3a CylIeCTBOBAHUE UMEET COOPHBIN XapakTep U Mpei-
CTaBJIIET COOOM CIOXKHBIM MPOIECC B3aMMOAECHCTBUI 0COOEH OJHOTO U pas-
HBIX BUJIOB. BBIZIENSIOT ~ BHYTPUBUIOBYIO U MEXBUIOBYIO (DOPMBI, a TaKkKe
dbopmy OOpBHOBI 3a CYIIECTBOBAHUE C HEOIArONMPUSTHBIMU YCIOBHUSIMU HEOP-
raHu4eckoil npupoasl. UX pe3ynbTaThl pa3inyaroTcs, HO BCE OHHM MPUBOJISAT
yepe3 nepekuBaHue 0ojee KOHKYPEHTHOCIOCOOHBIX K €CTECTBEHHOMY -OT-
oopy. boprba 3a cymiecTBoBaHHE OXBaThiBaeT Bce (POPMBI aKTUBHOCTH 0CO-
Oeil, HampaBJICHHBIC Ha MOJAJCPKAHUE KU3HU U pasMHOkeHHsI. Ocodb BCTy-
MaeT B OMNpPEACIICHHBIC OTHOIIECHUS C IPYTMMH OpraHu3MaMu, (aKTHIeCKU
COpPEBHYACHh B JIOOBIBAHUYW MUIIM U 3allIUTE OT Bparos. Tak, 3adii, 3aXBaTHUB-
MM [PU HEJOCTATKE KOpMa OCHMHOBYIO BETKY, COPEBHYETCS B ATOM C JIpY-
T'MMU 3aiillaMy, HO B TO K€ BpeMsI OH JIOJDKEH CIacaThCsl OT XUUIHUKOB. DTO
IPOsIBIICHUE NMPAMON OOpPHOBI 3a CYIIECTBOBAHME, KaK BHYTPUBUIOBOU, TaK U
MEXBHUA0BOM. BcTpeuaercst emie KocBeHHas Ooph0a 3a CyIlIECTBOBAHHUE.
Hampumep, ocoOu ogHOro BuAa Kak Obl COPEBHYIOTCS MEXIy COOOM B
YCTOWMYHUBOCTH K BO3JICUCTBUIO HEOJIArONPHUATHBIX (haKTOPOB CPEIbl — TOJ0/A,
X0JIOJIa, 3aCyXu U T. A. (KOHCTUTyIHMOHaJbHas OopbOa). Emie BbIAEHSAIOT
BHYTPUTPYIIIOBYIO, MEXKCEMEHHYIO U, MEXIPYIIOBYI0 (opMbl OOpPHOBI 3a
cyiectBoBanue. bopb0a 3a cymiecTBOBaHUE CBsi3aHa ¢ THOENbI0 (IMMUHA-
uein) ocodeil. PasnuuaroT Takue TUIThI AIMMUHAIMN KaK OOIIyI0, UHIAUBUIY-
IbHYI0, MPSIMYI0 U KOCBEHHYIO, CEMEWHYI0 U TPyNINoByl0. Beinenenue yka-
3aHHBIX KAaTETOPHUH MOKA3bIBAET HA YPE3BBIUAWHYIO CIIOKHOCTH MPOSBICHUS
OOpBOBI 32 CYIIIECTBOBAHUC:

11.2 OT60p KaK U30MpaTeIbLHOE BOCIIPOU3BeAeHNEe TeHOTUIIOB

Y. JlapBuH OHpenenunsl €CTECTBEHHBIN OTOOp KaK COXpaHEHHE ocobeil ¢
MOJIE3HBIMHU W THOENb ¢ BPEIHBIMU UHANBUYAIbHBIMU YKIOHEHUSAMH — «I1€-
peXuBaHUE HauOoJee MPUCIOCOOJICHHBIX W THOENIb MEHEe MPHUCIOCOOICH-
HbIX»: OJHaKo, B MPOIIECCE €CTECTBEHHOr0 O0TOOpa Ba)KHbI HE CTOJIBKO BBbI-
KUBaHUE WK THOEIb 0C00€H, a BKJIAJ Kaxja0il 0coOu B T€HO(POH/ MOIyIs-
nuu. be3 pasMHokeHUs BKJIaJ 0co0eil B TeHO(MOH| OMYJISIIIUN paBeH HYJIO.
TonbKko ycmex B paCIpOCTPAaHEHWH W 3aKPEIUIEHUU OINPENEIICHHBIX ajlleNien
(MJIM 1EBIX TEeHHBIX KOMILUIEKCOB) B TMOMYJISIUAX BEAET K BO3SHHUKHOBEHHIO
AJIEMEHTAPHOTO ABOJIIOIMOHHOIO SIBJIEHUS, JIEKAIIETO B OCHOBE BCAKOTO 3BO-
JIOLMOHHOTO TMPoIiecca, HO JIOCTUTAETCS 3TO JHIIb Nnpu AuddepeHnnaTbHOM
BOCIIPOM3BE/ICHUH T€HOTUIIOB. Y CIIEX B PAa3MHOKEHUU Pa3HbIX 0COOEH MOXKET
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CIIyKUTh OOBbEKTUBHBIM T€HETHUKO-IBOIIOIMOHHBIM KPUTEPUEM €CTECTBEHHO-
ro orbopa. CienoBaTenbHO, MOJ eCmMecmEeHHbIM OMOOPOM HYHCHO HOHU-
mMamov uzoupamenvhHoe (Oughgepenyuanvroe) 80cnpouzgedenue 2eHOmunos
unu eenolx komniexcos (A.B. S6nokos, A.I'. FOcydos, 2006).

EctecTBeHHBIN O0TOOp Kak ABMKYIIMM (haKTOp SBOJIIOLUU UMEET BEPOST-
HOCTHBIM 3aKOHOMEPHBIM Xapaktep; popMUpysl NpU3HAKK U CBOICTBA MyTEM
WHTETPUPOBAHMS OTIEIBHBIX CIyYalHBIX YKIOHEHUH C HE3HAUYUTEIBHOU
aJanTUBHOM IIEHHOCTHIO, OH 00JIaJlaeT HAKAIUIMBAIOIIUM U UHTETPUPYIOIIUM
JEUCTBUEM, €My CBOWCTBEHHA aJalTHUBHAs HAMpaBIICHHOCTH. HampapieH-
HOCTh B JE€HCTBUU OTOOpA BOSHUKAET CTUXUUHO. ECTECTBEHHBIH 0TOOP HUKO-
r7la He BEAET K 3aKpeIUICHUI0 MPU3HAKOB, BPEIHBIX IS BUAQ, OH HE Mpe.-
olpeJiesieH, He HampaBjeH 3apaHee K Kakoi-To uenu. Hanmpasnenuwe otdbopa
OTIpEIEISAETCS COOTHOLIEHUEM HACJIEACTBEHHONW M3MEHUYMBOCTH B TeHO(DOH e
TOMYJISAIIMA W YCJIOBUN OOpHOBI 3a CyliecTBOBaHUE. ECIM mpu3HaK OKas3bIiBa-
eTcsi Oojiee aManTHBHBIM MPU JAHHBIX YCJIOBHSIX IO CPAaBHEHHIO CO BCEMU
YKJIIOHEHHUSIMUA OT CPEIHEN HOPMBI MO ATOMY IIPU3HAKY, 0TOOp OyJleT coxpa-
HSATHh TaKOW BAapHWaHT, a BCE YKJIOHSIONIUECS BapHAHTHI OYyIyT IIMMHUHHUPO-
BaTbcsl. B anpTepHAaTUBHOW CUTyallMH, €CAM CPEIHSAsS HOpMa MpU3HaKa OKa-
3bIBAETCS] MAJIOAIANITUBHOMN B TAHHBIX YCIOBHSX, OTOOp OYyJET MOIXBaThIBATh
JT00bIe YKIIOHEHUS OT HOPMBI, TO €CTh €r0 HampaBiieHHE OyAEeT MPOTUBOIO-
noxueM (A.C. CeBeprios, 1987,.2005).

EctecTBeHHBII OTOOpP MOXET JEHCTBOBATH 1O JIOOOMY TPHU3HAKY WIIH
CBOMCTBY, U3MEHSIS 000 HACIECTBEHHBIN MPU3HAK B Yepe/ie MOKOJICHUH.
EctecTBeHHBIN 0TOOP Ha Ka)KIOM M3 ATAMOB ABOJIOIMN OCTABIISIET 0COOM C
O0COOEHHOCTSIMH, TYYIITUMH B OTIPEICTICHHBIX YCIoBUAX. Ecnu ycmoBus cyie-
CTBOBAHUSI TPYIHIbL *COXPAHSIIOTCA CTAOUJIBHBIMU JOCTAaTOYHO JIUTEIbHOE
BpeMs, HalpaBieHue ACHCTBUA OTOOpa B PsiAy MOKOJIEHUN TakKe OCTaeTCs
cTaOMIbHBIM. "] 103TOMY MOXXHO TpH3HATH, YTO MMEHHO OTOOp HaIpaBsET
HBOJIIOLIMIO. IO OTMPEEICeHHOMY pyciny. HampaBnenue 1jsi eCTECTBEHHOTO
oTOOpa . ONMpEeACNIeTCS CIOKHBIM COYETAaHWEM BHEIIHUX M BHYTPEHHHUX YCJIO-
BUI CYILIECTBOBaHHUSI, YCIIEXOM B OOpHOE 3a CyIIECTBOBAHUE.

Mexanusm Oeticmeéus €CTECTBEHHOTO 0TOOpa 3aKJII0UaeTCsl B COXPAHEHUH,
HAKOIJIEHUH W YCWICHHH B Psy TMOKOJEHUW MENKUX, WHIUBUIYaIbHBIX,
HACJICJICTBCHHBIX YKJIOHCHUH B MPHU3HAKaX M CBOMCTBAaX (HAKOTUICHUHU U YCH-
JICHUU B POy TOKOJICHUM CIydalHbIX YKJIOHEHUN C HE3HAUYMUTENbHOW ajar-
TUBHOW IIEHHOCTHIO). [1os1 0TOOp MoMmanaroT MHAWBUIGI, TPYIIIBI — CEMbH, TI0-
MyJISIAY, TPYIIBI TOMYJISINANA, BUABI, 1Ielble coodmecTBa. [lepBudno oTOOp
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JNEUCTBYET B MOMYJISIIIUAX — 3TO ToJie JeHCcTBUSL 0TOOpa. B mpenenax nomyns-
U OTOMPAFOTCS WHIUBUIBI, 00JIaTaf0INE KAKUMHU-TO TOCTOMHCTBAMH TIEPE]T
OPYTUMU. DTU JTOCTOMHCTBA BBIPAXKEHBI B HAJTUMYMM WA OTCYTCTBUU KaKUX-
aM00 MPU3HAKOB M CBOMCTB, paCCMaTPUBAEMbIX KAaK TOYKHU MPHUIIOKEHUS OT-
oopa. Ho Gopnba 3a cyliecTBOBaHHE MPOUCXOIUT HE MEXIY MpPU3HAKAMH U
reHaMU, UX ONPEACISIIOUIUMHU, a MEXIY UX HOCUTEIIMU — oco0simMu. IMeHHO
WHIUBH]IBI SIBIISTIOTCS dJIeMEHTapHBIME oOBhekTamu otdopa. Cdepa mericTBus
€CTECTBEHHOT'0 0TOOpa 3aTparuBaeT KU3HEHHO BAXKHBIC MPU3HAKHA U.CBOMCTBA
ocobou. Otbop Bcerna uaetr no ¢penorunam. B peHotune ocodbu orpaxarorcs
O0COOEHHOCTH T€HOTHUIIA, U B PAlY TTOKOJICHUI 0TOOP MO (peHOTHITaM CBOAUTCS
K OTOOpY OIpe/ieNIeHHbIX TeHOTUINOB. B utore, cdepoit neicTBust oTdopa sB-
Jsit0Tesl PeHoTUn U reHoTHmn. JIBOMCTBEHHOCTh M CTYNEHYaTOCTh B AEHCTBUU
oTOOpa omnpeaeNsieT BaXHOCTh (eHOTUNa U (PEHOTUIINYECKOW N3MEHYUBOCTH
B SBOJIIOIUU.

Koagpgpuyuenm ombopa (S) — 3T0 1OKa3aTeb, KOTOPHINA ONpeaeiseT MpHU-
CIOCOOJICHHOCTh Opranu3Ma. [Ipucnoco0ieHHOCTh, OpraHu3Ma OIICHUBAETCS
10 BBDKMBAEMOCTH — Y€M BBIIIE €r0 BBDKUBAEMOCTh, TEM BBIIIE MPUCITOCO0-
neHHocTh. CTeneHb OTHOCUTENBbHOHN mpucnocobieHHocTn TeHotumna (W)
XapaKTEepPU3YyEeTCsl €ro alallTUBHOM IIEHHOCTBHIO — CHOCOOHOCTBIO TEHOTHIIA K
BBDKMBAHUIO U BOCIIPOU3BEACHUIO MO CPABHEHUIO C JIPYTMMH T€HOTUIIAMH B
nonyysauusx. Koadduuuent ordopa Bapsupyer ot 1 g0 0 u npeacrasiser
co00ii BeIMUMHY, OOpATHYI) a/IalITUBHON IIEHHOCTHU reHotumna. Yem Ooblie
aJlanTUBHAs [ICHHOCTh T€HOTHUNA, TeM HIXKe Kod3(duimeHnt ordbopa. Eciu
W =1, to S = 0. Hampumep, u3 100 poauummxcs oco0eii ¢ onpeaesieH-
HBIM TPU3HAKOM IO Pa3MHOKEHUS JTOKUBYT BCE, a C JPYyTUM IPU3HAKOM —
b 90 ocoOeit, DTO 3HAYUT, YTO B MEPBOM ciiydae Kod(pUIMEHT oTOopa
paBen 0, a Bo BropoM — 0,1. B mpupoaubIx yciaoBusix ko3¢gpduireHT ordopa
00b1yHO HearpeBbimaet 0,10 - 0,20, yare oH UMeeT MEHBIITHE 3HAYCHUS.

KoadghuumeHt oTdopa MOXKET BbIpaXkaTh Kak BO3pacTaHUE, TaK U yObIBa-
HHUE KOHLICHTpaUUMK aiuiesiss. B mepBom cilydae MMEET MECTO Pa3MHOKEHUE
HOCHUTEJISI, BO BTOPOM — €TI0 SJTUMUHAIIHSL.

Iphexmusnocms ombopa — oA HEW MOHUMAIOT CTENEHb JOCTHIKEHHUS K
OTpEe/ICJICHHOMY MOMEHTY BPEMEHU TMOJIOKUTEIBHOTO pe3yibTaTa 0TOOpa,
KOTOPBIA OMPEIENSIETCS COBOKYITHOCTBIO MOJIOKUTEIHLHO OTOMPAEMBIX T€HO-
TUIIOB U CBSI3aHHBIX C HUMU MOP(PO-(PU3NO0TOTHYECKUX CBOMCTB OPraHU3MOB.

Appexmusnocmv ombopa onpenensercs no dopmyne: f =M, TO €CTh
n
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OHa OMpPENIENAECTCS OTHOIIEHUEM YHUCEN BBIKHBAIOIIUX OCOOEH Ka)KJ0ro Ba-
puanrta. Ecnu, Hanpumep, oHa paBHa 1,5, TO 3TO O3Hayaer, 4TO OJMH U3
CpaBHUBAEMbIX BapuaHTOB B 1,5 paza jiydliie mpucrnocoOIeH M0 CPAaBHEHUIO C
JIPYTUM.

Ckopocms ombopa — 3TOT TapaMmeTp OINpeNeNsieTcs BeIMUYMHON Mpupa-
HIEHUs] OTOMPAEMOT0 BapuaHTa B €AMHUIYY BpeMeHH. OHa MponopluuoHaibHa

ko3¢ dunreHty oTdéopa u BbIpakaeTcss popMyIioil: p = pq

, Tne p.— KOH-
1-9S Ac P

HEHTpalusi 0TOMpPaeMoro BapuaHTa, (| — KOHIIEHTPaLUsI SJJIMMUHUPYEMOTO Ba-
puanta. mes 3nadenust kordduimenta oToopa U KOHIEHTpAIUIO OTOMpae-
MOTO BapHaHTa, MOKHO YCTaHOBUTH CKOPOCTh OTOOpA IO JAaHHOMY BapHaHTy.
OmnucanHasi MOJIENIb CKOPOCTH OTOOpa MO JBYM albTEPHATHBHBIM BapHaHTaM
SBIIETCSA YIPOIICHHONW MOJIEBIO. YK€ P TPEX BapHAHTAaX, YUUTHIBAIOIINX
TP F€HOTUIIUYECKUX KJIacca, MPUMEHSIOTCS apyrue ¢opmyinbl. Ha ckopocTts
otObopa BIHSIOT psifi (akTOpoB. BO3MOXKHOCTH .€CTECTBEHHOTO O0TOOpa 00Yy-
CJIOBJIMBAETCSl HAJIMYMEM MaTrepuaia s oT0opa, TO €CTh T'€HETHUYECKUM
MHOT000pa3ueM ocobeil naHHOoW momyisiiud. Bo3HHUKHOBEHHE HeOJaronpu-
ATHBIX MYTallMil 3aMelJIIeT €ro, BO3HMKHOBEHHE OJIArOMPUSITHBIX MYyTalldi
YCKOpPSIET TeueHue oTdopa. MakcuMaibHO BO3MOKHAsi CKOPOCTh €CTECTBEH-
HOTO 0TOOpa ompenesieTcss MacTaboM U3MEHYUBOCTH B MPU3HAKAX, UMEIO-
X Kakoe-n0o 3HaueHue B 0OpHOE 3a cyliecTBoBaHuEe. B MaTemaTnueckom
BBIPAKECHUU 3TO IOJIOKEHUE U3BECTHO Kak 3akoH P. dumepa. Ilo nanHOMy
3aKOHY CKOpPOCTh OTOOpa HpH3HAKA MPOIMOPIHOHATIbHA KBaApaTy CPEIHETO
KBaJpaTUUECKOT0 YKJIOHEHUS JaHHOTO npusHaka. M3 3akona P. @umepa ciie-
IyEeT, 4TO OTOOp HE MOXKET CHMKaTh MPUCTOCOOJEHHOCTh. Bce ocodu, 00-
JaarolIue OTHOCHTENBbHON MPUCITIOCOOJIEHHOCTHIO 00Jiee HU3KOW, YeEM Cpeji-
HSiE TPUCIOCOOIEHHOCTh TMOMYJISIIUU, Kak mpaBuio, ruOHyT. Iloatomy
HauOosee QUeBUAHBIN 3(PEKT eCTEeCTBEHHOr0 O0TOOpa — 3TO MOJJIEpIKAHUE
HEKOET0 YPOBHS MPUCIOCOOIEHHOCTH 0CO0eH MOMYJISAINHY, TTO3BOJISIFOIIETO €if
CYLIECTBOBaTh B JaHHBIX YCIHOBUSX cpenbl. CpeaHsis MPUCTOCOOJIEHHOCTh
NOMYJAIUA U3MEHSAETCS TMOJ| JAeUCTBUEM OTOOpa TeMm ObICTpee, YeM HHUKe
HayasibHOE 3HAYEHUE MPHUCIIOCOOIEHHOCTH U YEM BBIIIE €€ N3MEHYMBOCTS. P.
duniep MareMaTHYECKH TMOKa3ajl, YTO HaIpaBiIeHHOE MpeoOpa3oBaHUE Te-
HOGOHAA, TO €CTh IBOJIIOLMS, UIET Hanbosee 3PPEKTUBHO B TOM CiIyyae, ec-
J¥ TIOMYJISIIUU U30JIMPOBAHBI HE TTOJIHOCThIO U OOMEHHBAIOTCSI TEHAMH Yepe3
OTrpaHMYEHHOE, HO BCE € CYIIECTBYIOIIEE CKpeluBanue. B stoM ciydae
NPUTOK aJuieiel U3BHE MOCTOSHHO TMOAAEPKUBAET T€HETUYECKOE pa3HOOOpa-
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3ue 0co0el MOMmyIsUU, a U30JIAIUS COXpaHseT cBoeoOpasue ee reHopoHaa
U TEM caMbIM CBOe€oOpasue BhIpabaThiBacMbIX amanTtainuil. CKOpPOCTh €cTe-
CTBEHHOT'O 0TOOpAa 3aBUCHUT HE TOJILKO OT U3MEHUYMBOCTH MOMYJISALNH, TO €CTh
pe3epBa HAKOIUIEHHBIX M3MEHEHHI, HO U OT CKOPOCTH MyTupoBaHus. Cko-
POCTh MYTHUPOBaHHUS OOBIYHO HE3HAYUTENIbHA, HO OTOOpPY MOMAJIEkKAT HE OT-
NebHBbIE MYTAIlMH, a CJIOKHbIE MX KOMOMHAIINM, YUCIO KOTOPHIX 3HAUUTEIIb-
HO OoJibliie yucna Mytanuil. [loaTomy B NMpUpOAHBIX MOMYJISIUSIX BCEDAA
uMeeTcsl MmaTepuan Juisi oroopa. Ha ckopocTh nmpoTeKkaHus €CTECTBEHHOFO OT-
Oopa BIMSIOT pazMepbl NONMyJSUiA. biaronpusiTHel i OBICTPOLRO- IEUCTBUS
€CTECTBEHHOI'0 OTOOpa MOMYJISIIIMU C KOJEOJIOIIEeHCs] YUCIEHHOCThIO (UTO
OBLJIO OTMEUYEHO BHIIIIE).

Joxazamenvcmea oeticmeust ecmecmeennozo omoopa. "B XIX - XX BB. B
Pa3BUTHIX UHAYCTPUAIBHBIX PallOHAX MPOUCXOAUIO MOTEMHEHUE OKPACKH y
MHOTruX 0a004YeKk — TeMHasi OKpacka 0Ka3ajaach MOKPOBUTEIHCTBEHHOM B MPO-
MBIIIUICHHBIX 3arpsi3HEHHBIX paiioHax. HaOmroaeHus mokaszajid, 4YTO HEKOTO-
pbI€ HACEKOMOSIHBIE NTHUIIBI B MPOMBIIUICHHBIX UEHTPAX BHUIABIUBAIOT B OC-
HOBHOM CBETJIbIX 0a004YeK, a BJlajdu OT HUX — TeMHbIX 0abouek. B EBporie B
HacTosiee BpeMsi Oosee yeM y 70 BHIOB:UELTyEKPBUIBIX OKpacka MU3MEHU-
Jack. DTO MOKA3bIBAET HAa CYIIECTBOBAHME CHIIBHOTO OTOOpA, HAIIPABIEHHOIO
IPOTUB TEMHBIX ()OPM B HE3arps3HEHHBIX MECTHOCTSX U MPOTHUB CBETIIBIX B
3arpsi3HEHHBIX pailoHax. PacnpocTpaHenue menaHndeckor Gopmbl ompeie-
JSI€TCSl TOJJIEP’KKOM €CTECTBEHHBIM OTOOPOM JIOMHHAHTHOI'O T€Ha, OTBET-
CTBEHHOTO 32 TEMHYIO OKPACKy M CBSI3aHHOTO C U3MEHEHUEM MoBejieHus (0a-
OOUYKHM aKTMBHO BBIOMpaAIN TeMHBIM (OH cyOcTpara U ObUTM MEHEE IMOJIBUX-
HbI). 3ydeHbl MUKPOABOJIIOIIMOHHBIE U3MEHEHUST B MOMYJISIUAX Y>Kei, 0Ou-
TaIOIIUX Ha OCTpOBax 03. Dpu B CeBepHOU AMepuKe: Ha O€bIX U3BECTHSKO-
BBIX CKajaX OCTPOBOB BBDKHUBAIOT MPEUMYIIECTBEHHO CBETJIbIE OCOOM, MOJI0-
caTasi OKpacka, OKa3bIBa€TCA 3alIUTHON B OOJIOTUCTHIX MecTaX. [loa aeiicTBU-
€M €CTECTBEHHOTO 0TOOpa MPOUCXOIUT BOSHUKHOBEHUE BHYTPHUIIOMYJISIIMOH-
HOTro mojnumMopduzmMa B nonyanusax. [[pumepom TakoBOro sBJsieTCS pacrpo-
CTpaHEHUE CEPIOBUIHOKIETOYHON aHEMHUH B HEKOTOPBIX TPOIMUYECKUX paiio-
HaX. EcTecTBeHHBIN O0TOOpP, HAMPABICHHBI HAa BHDKMBAHUE W PA3MHOKEHUE
oco0el, MOKPOBUTENIBCTBYET UHIUBUAYYMaM, T€TEPO3UTOTHBIM MO TeHY cep-
MOBUHOKJIETOYHOCTH (F€H CEePHOBUIHOKIECTOYHOCTU OMNpPEAENSIET yCTOMUU-
BOCTh 0COOM K Maysipu). MHOTO NMPUMEPOB BEOYyIIETO AEUCTBUS OTOOpa
OMMCAHO B CBSI3U C MOBBIIMIEHUEM PE3UCTEHTHOCTH (YCTOMYMBOCTH) MUKPOOP-
TaHW3MOB — K aHTUOMOTHKAM, HACEKOMBIX M KPBIC K sijoXuMukaram. Tak, B
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BemukoOputanun npu ucmoib3oBaHud B 50-¢ rongpl XX B.  SIOXHMHKATa
Bap(dapuHa /17151 OOpHOBI € KphiCaMU CHadajia ObUIM MOJYYEHBI XOPOIIHE pe-
3yJBTAThl — KPBICHI MTOYTH MOJHOCTHIO MCYE3AIN HA 3HAYUTEILHOM TEPPHUTO-
pHUH, HO HEKOTOpbIE 0COOM M3 MUJUIMOHOB KPBIC CIIydailHO 00Jiaany Hacaed-
CTBEHHBIM UMMYHHUTETOM MPOTHUB Bap(dapuHa, Uisl HUX MOeJaHue MPUMaHKU
HE OBUIO CMEpPTENbHBIM; OT 3THUX HEMHOTHUX 0CO0€ BO3HUKIMU TMOIMYJISIUU
ycToluuBble K JehcTBuio Bapdapuna. K 1972 r. Bcsa cTpaHa Oblia ‘BHOBb
HaceJieHa KpbicaMu (PUCYHOK 7).

[Ipu3HaHue 3a €CTECTBEHHBIM OTOOPOM BEAYIEW POJM B IBOMIOLMMU HE
NPUHUKAET 3HAYCHUST OCTaJIbHBIX (PaKTOPOB ABOJIOLIMOHHOTO. fiporiecca. Bee
AJIEMEHTapHbIE 3BOJIIOIMOHHBIE (PAKTOPHI B3aMMOCBS3aHBI \1IOJ KOHTPOJIEM
oTOOpa, BCE OHM BO3JEHCTBYIOT Ha 3JIEMEHTApHBIA SBOJIOHMMOHHBIA MaTepu-
a1, U3MEHSIS AJIEMEHTAPHYIO SBOJTIOLMOHHYIO EIUHUILY.

11.3 OcHoBHBIE (hOPMBI €CTECTBEHHOT0 0TOOPA

B coBpemeHHOI 3BOJIIOIMOHHONW TEOpUU BblnenseTcs Oosiee 30 paznuu-
HbIX ¢opM oTOOpa: MHAMBHUIYAIbHBIN, TPYIIOBOM, MoJIOBOM U np. OaHAKO
OCHOBHBIMU (hOpMaMHU €CTECTBEHHOTO OTOOpA SIBISIOTCS CTAOMIM3UPYIOIINHM,
JIBWKYIIUH, TA3PYNTUBHBIN.

Teopus crabunusupyromiero. oroopa 6suta co3gana M.M. [Imanbrayse-
HOM. Cmabunusupyowuti omoop - Gopma eCTeCTBEHHOr0 0TOOpa, HampaB-
JIEHHAsl Ha MOJIJIEpKaHUE U TIOBBIIICHUE YCTOMYMBOCTH, peaau3alyy B MOIy-
JSLUU CPETHETO, PAHEE CIOKUBIIErOCS 3HAYCHUS MPU3HAKA WIM CBOWCTBA.
MexaHu3M CTaOMIM3UPYIOIIEro 0TOOpa 3aKIIIOYAETCs B COXPAaHEHUH yCTaHO-
BUBILICHCS B JAHHBIX YCIOBHUSAX HOPMBI MPU SJIMMUHAIMA BCEX BBIPAKEHHBIX
yKJIOHEeHHH. [Ipi cTabUIn3upyoIeM 0TOOpe MPEeUMYIIECTBO B Pa3MHOKEHUH
MOJTy4aroT OCOOM CO CPeAHUM BBIpAKEHHEM IMpu3Haka. JTa dopma ordopa
OXpaHsieT .. M1 yCUJIMBAET  YCTAaHOBUBIIYIOCA XapaKTEPUCTUKY MpPU3HA-
Ka, YETpaHsisi OT Pa3MHOXKEHHSI BCE 0COOU, (DEHOTUIMUYECKH 3aMETHO YKJIO-
HSIOUIMECS B Ty WU JPYTyI0 CTOPOHY OT CIOKHUBIIEWUCS HOPMBI. Y BHJIOB,
KUBYIIIUX B OTHOCHUTEJIILHO TMOCTOSHHBIX YCIOBUSIX, IIMPOKUN pa3zmMax Hu3-
MEHUYHUBOCTH MOXKET OBITh HEOJArompusTeH. B TakuX yCIOBHUAX COXPaHSIOTCS
MyTalluy, BEAYIIUE K MEHbIIEH W3MEHYMBOCTH JAHHOTO MPHU3HAKA, U OTCE-
KaroTCsl MyTalluM, ONpeAesioniue 0oJiee IMMPOKYI0 M3MEHYUBOCTh. Tak, y
HACEKOMOOMBUISIEMBIX PACTEHUM MajiOi M3MEHYMBOCTBIO XapaKTEPU3YIOTCS
4YacTHU IIBETKa. B mpoiiecce 3BOIONMU MPOUCXOAUT Bce 00Jee TOYHAs «IO/I-
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TOHKa» K YCJIOBHSAM CyIecTBOBaHUS. CTaOMIM3UPYIOMHN OTOOp TMOBBINIAST
YCTOMYMUBOCTh MOMyJsiuii. VcciaemoBanne BETpo- W HACEKOMOOIBUISIEMBIX
pacTeHui MoKasaio, 4YTo pa3Mepbl U popMa IBETKOB Y SHTOMO(DUIIBLHBIX pac-
TEHUU O0Jiee CTaOMIIBHBI, YeM y aHEMO(DUIIbHBIX. Y CTOMYMBOCTH LIBETKOB H-
TOMOGUIIOB O0YCIIOBIIEHA COMPSIKEHHOM 3BOJIIOIMEN PaCTEHUN U UX OIbUIH-
Tesel, «BhIOPAKOBKOI» YKIOHUBIIUXCA PopM. TONBKO pacTeHus C LIBETKaMH,
CTPOTO COOTBETCTBYIOIIMMH «CTaHIapTam», BHIPAOOTaHHBIM B T€UCHUE. MUJI-
JIMOHOB JIET COBMECTHOM 5BOJIIOIMEH IIBETKOBBIX PACTCHUM W HACEKOMBIX
OTIBIJTUTENCH, MOTYT OCTaBHTh MOTOMCTBO. MHOTHMH ThICSYaMU-HCCIEI0BA-
HUW pa3zHOOOpa3HBIX MPU3HAKOB MOJATBEPKACHO, YTO HaWOOJIbllee YHUCIIO
oco0ell B KaXJI0M MOMyJsiuu 00JIaJaeT CpellHEe BBIPAKEHHOCTHIO JHO00TO
npusHaka. Crabwimmsupyromas (gopma oTrbopa obeperacr-BHABI OT CyIIle-
CTBEHHBIX M3MEHEHHI, o0eperaeT HoOpMy OT Pa3pyLIAONIEro BIMSHUS MYyTa-
IIMOHHOTO TMPOIECCa, BBHIOPAKOBBIBAS YKJIOHEHHS  OT  MPHUCIIOCOOUTEIBHON
HOpMBI. CTaOUIM3UPYIONUNA OTOOpP CIOCOOCTBYET COXPAHEHUIO YCTONYHMBO-
CTH B )KMBOW ITPUPOJIE.

Hesuoicywas popma ombopa — 310 0TOOP, CHOCOOCTBYIOIIUM CIBUTY CPEJI-
HEro 3HauyeHus MpHU3HaKa uiu cBoiicTBa. Takoi oTOOp CIOCOOCTBYET 3aKper-
JICHUIO HOBOW HOPMBI B3aMeH cTapoit. MexaHu3M JBHKYIIEro 0TOOpa 3aKIIko-
YyaeTcsi B COXPAHEHUH MOJIE3HBIX <YKIOHEHUN OT CpelIHEeN HOpPMBI, KOTOpbIE
OKa3aJIMCh MPHUCIIOCOOJICHHBIMU- B HOBBIX YCIOBUSX cpenbl. [Ipumepsl nei-
CTBUS ABWXKYIIIETO OTOOpa; yTpara KPHUIbEB Yy YAaCTU NTHUIl M HACEKOMBIX,
NaJbIEB Y KOMBITHBIX, KOHEYHOCTEH y 3MEH, TIa3 y MEIMEepPHbIX KXUBOTHBIX,
KOpHEH M JINCThEB Y PACTEHUN-TIApa3UTOB, BRIPAOOTKA XO0JI0I0yCTOWYNBOCTH
y Ipo30¢uibl, TEMHQOKpAIIEHHBIE 0COOM O0epe30BOM TSAIECHUIIBI B OKPECTHO-
cTsix MaHuecTepa HOMyUYUIN MPEUMYIIECTBO MEepe CBETIBIMU OCOOSIMU U JIp.

B uenom, ABWXKyIIMIT OTOOp BBI3BIBAET MCTOPUUYECKYIO HU3MEHSEMOCTH
WHUBUJIOB U IIOMYJISIUN, CTAaOMIM3UPYIOIIMK OTOOp ompenesnseT X cra-
OWIbHOCTB, EcTecTBEHHBII OTOOp HE TOJIBKO CO3/Ia€T, HO U MOJAEPKUBACT
MHOTOOpaszue (HopM KUBOU NPUPOIBI.

Jluspynmusnoii nazvieaemcs popma ombébopa, OIArONpUATCTBYIOIIAs 00-
je¢e 4eM ogHoOMYy (PEHOTHIY M JICUCTBYIOIIAS MPOTHUB CPEIHUX MPOMEKYTOU-
HBIX ¢opM. U3pyNTUBHBIN OTOOP OCYILIECTBIISIETCS HA OCHOBE BBIKUBAHUS U
pa3MHOKEHHUsI OoJiee aJalTUBHBIX KpallHUX YKJIOHEHWH NpHU 3IMMHUHALUU
CpPEIHUX BapHaHTOB. DTy (opMy OTOOpa BBI3BIBAIOT UIMTENILHO M pa3HOHa-
IpaBJIeHHO HU3MEHSIoIUecs ycioBus cpeabl. ClaeACTBUEM AU3IPYNTHUBHOTO
otOopa SIBISIETCS JApBUHOBCKas AuBeprennus. [Ilpu aeiicTBuM Iu3pynTHUB-
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HOTO 0TOOpa MPOUCXOIUT paclajeHue Monysiquy Ha yacTi. OOmuid pe3yJib-
TaT JU3PYNTUBHOTO OTOOpa - (OPMUPOBAHUSI TETEPOIUTOTHOTO MOJTUMOP-
¢uszma. B xauecTBe nmpumepa AEUCTBUS TU3PYNTUBHOTO OTOOpa CIYKUT 0O0-
pazoBaHue MOApaKaIUX GopM (MUMHUKpHUSA) Y appUKAHCKOTO MaxaoHa K
HECKOJBKHUM 3aIUIIEHHBIM (MMMYHHBIM), HEChETOOHBIM BUJIaM 0abouek, 4To
MOBBIIIAET BELKUBAEMOCTh (popM. u3pynTUBHBIA OTOOpP HAMpPaBIISIT SBOJIO-
A0 MJIEKOTTUTAIONINX U MPUBET K BOSHUKHOBEHHIO OOJBIIOTO YMCIIA“OTPSI-
n0B. CxeMbl, OTpaxarolne JeMCTBUE PACCMOTPEHHBIX (popM oTOOpa, IpuBe-
JICHBI Ha pUCYHKE 8.

Cnegyer OTMETUTb, YTO KpPOME YKa3aHHBIX BBIIIE, BBIACHAIOT TaKkue
(GbopMBI €CTECTBEHHOTO OTOOpa, KaK HEHTPOCTPEMUTENbHBI M HEHTPOOEK-
ueiil. 1.U Imansraysen (1969) nucain, 4To HEeHTPOCTPEMHUTENBbHBIA OTOOD —
3TO CHMHOHUM cTabunusupyromiero oroopa. [Ipu neHTpocTpeMUTENbHOM OT-
O0ope BCe YKJIOHSIOIIMECS! BAPUAHTHI STMMUHUPYIOTCS, N3MEHYMBOCTh CHIXKA-
€TCs, U TOMYJISIUs MO JAHHOMY NPHU3HAKY CTAHOBUTCS MOHOMOpdHOU. B
aNbTEPHATUBHOMN CUTYAIINU, €CIIU CPEIHSS HOpMa TIpU3HAKa OKa3bIBAETCS Ma-
J0AJalITUBHOM B TAHHBIA YCIOBHX, OTOOP -0y/IET MOAXBATHIBATh JIFOOBIE OT-
KJIOHEHUSI OT HOPMBI, TO €CTh HalpaBjieHue ero OyJIeT LEHTPOOEKHBIM.
[IpexHsist HopMma OyJeT 2IMMUHUPOBAHA, @ U3MEHYMBOCTH PE3KO BO3PACTET.

JIx. CuMIicCOHOM BbIJIEIEHBI (QOPMbI OTOOPA, BOZHUKAIOIIUE B PE3yJIbTATE
B3aMMOJICUCTBUS LIEHTPOCTPEMHUTEIBHOTO U LIEHTPOOEKHOTO 0TOOpa (pHUCy-
HOK 9). Eciiu 11eHTpoOEeKHBIM QTOOp MMEET JIMIIb OJHO HaIlpaBJIeHHUE — OTOU-
paercsi OJIMH THUI YKJIIOHEHWI, TPOUCXOIUT HAMPABICHHOE MpPeoOpa3oBaHue
MOMYJISIIIMU, TO €CTh UACT HaNpaBieHHbIN 0TOOp. Ecnu eHTpoOexkHbIid 0TOOD
o0ecrnieunBaeT MepeNBaHUe Cpa3y HECKOJbKHUX BapUAHTOB OpraHU3alliu, Ha
U3MEHYMBOCTh KaXKJIOr0 M3 KOTOPBIX JIEUCTBYET LEHTPOCTPEMUTENbHBIN OT-
00p, MPOUCXOAUT pa3polieHne MOMyJISIUMU Ha ABE WIH OoJiee TOYEPHUX
rpynnupoBok. Takoit otOop Obu1 Ha3BaH pazapoodssromuM. OaHako, mocie
Toro kak B.1949 r. kaura .. llImansrayzena «®axTopsl 3BOJOLMNY ObI-
Ja TIePEBE/ICHa HA AHTJIUNUCKUN S3bIK, TEPMHUHBI «IIEHTPOCTPEMUTEIbHBIN OT-
00p» U «IEHTPOOEKHBIH OTOOP» ObUIM 3a0BITHI, U CHOPMHUPOBAIOCH TPEA-
CTaBliecHHE O TpexX (opmax ECTECTBEHHOTO OTOOpa: CTaOWIM3UPYIOUIUN,
aBroKynmi u nu3pyntuBHeii (A.C. CeBeprios, 1987, 2006).

llpyeue gpopmer ecmecmeennozo omoopa. boinbinas rpymnmna IpuMepoB Jei-
CTBUS €CTECTBEHHOIO0 OTOOpa CBsi3aHa C BHIOOPOM OJIHOM M3 JIBYX TJIABHBIX
CTpaTeTuil pa3MHOKEHHUS: JTMOO KOPOTKas MPOAOJIKUTEILHOCTh KU3HU, PaH-
HS TI0JIOBAsl 3pEJIOCTh M OTPOMHOE YHCIIO IOTOMKOB, JINOO JUIUTEIbHAS
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KU3Hb 0COOEH, MO3/IHEE HACTYIUICHUE 3PEJIOCTH, HEOOJBIIOE YHUCIO MOTOM-
koB. U B niepBoM (r-cTparerusi ¥ COOTBETCTBEHHO -0TOOp), U BO BTOPOM CITy-
yae (K-ctparerust u coorBerctBeHHO K-0TOOp) MOCTUTaETCsSs B KOHEUHOM UTO-
re coxpanenue nonyJssiuu. OTMeueHHble GOpMBI 0TOOpa MOTYT OBITh Ha3Ba-
HbI TUJIOTHOCTHO-3aBUCUMBIM OTOOPOM, TO €CTh OTOOPOM, CBSI3aHHBIM C IIJIOT-
HOCTBIO HaceJIeHUsI TIOMYJISIUH.

YacTHBIM clTydaeM BHYTPHUBHUIOBOTO €CTECTBEHHOTO OTOOpa SBISETCS II0-
J10BOM 0TOOP. OOBIYHO MOJOBOI OTOOP BBHITEKAET U3 OOPHOBI MEXKTY CaMIlaAMU
(a B OoJstee penkux CIlydasx — MEXIy CaMKaMH) 32 BO3MOXHOCTh-BCTYIHUTH B
pa3MHOXkeHue. Teopust eCTECTBEHHOTO OTOOpa OOBACHSIET (DaKThl MOJIOBOTO
nuMmopdusma. Spkas okpacka caMIlOB MHOTHX MTHII, UX CIEHU(UUECKUE 3a-
naxu, OpayHble KPUKH UMEIOT CMBICT JJI Pa3MHOXKEHUS,IIOBBIIIAIOT BO3-
MOXHOCTb Y4acCTHs B BOCIPU3BEICHUHU MOTOMCTBA. KaKk Cpe/cTBO 3alluThl B
X0J1¢ OOpBOBI 3a CYyIIECTBOBAaHHUE, MOIXBAYECHHBIC MOJOBBIM OTOOPOM, y CaM-
IIOB Pa3HBIX BHUJIOB KUBOTHBIX PA3BHINCH pora, KIbIKU u apyroe (A.B. S6m10-
koB, A.I'. FOcydos, 2006).

11.4 MecTO ecTeCTBEHHOr0 0TOOpa ‘Cpeau APYrux (pakTropoB 3BO.IIO-
MU,

Cpenu apyrux 3BONIOIMOHHBIX (DaKTOPOB €CTECTBEHHBIM OTOOP 3aHUMACT
0c000e MeCTO. ITO CTAaHOBHUTES SICHBIM TIPH CPABHEHHUH €T0 C MyTallMOHHBIM
MIPOIIECCOM, TOIMYJISIMOHHBIMU BOJTHAMHU U M30JISITUEH. MyTarmoOHHBIA TIPO-
IIECC ¥ BOJIHBI KU3HH, XOTS U JACHUCTBYIOT MO-Pa3HOMY, HO SIBIIIOTCS (haKTO-
paMy — TMOCTaBIIMKAMU 3JIEMEHTAPHOTO 3BOJIIOIMOHHOTO Marepuaja, a u30-
JISAST OKA3bIBACTCsl PAKTOPOM — YCHIIMTEIIEM T'€HETUUECKUX Pa3TUIUil MEeXk-
Iy TpyImaMu 0co6eit B monysaiusax. [lonmyasiuoHHbIE BOJHBI U MyTaIlMOH-
HBIN TpoIecCc JJake MPU COBMECTHOM JEHUCTBUU €lI€ HE MOTYT OOECICUUTh
MIPOTEKAHUE. ABOIIOIMOHHOTO Tporiecca. (s 3Toro HyXHBI (DAKTOPHI, JJIH-
TEIHHO . JEHCTBYIOMNE B OJHOM HampaBieHWH. OIWH U3 HUX — W3OJISAIIHS.
MexaHn3M JeiCTBUS TpeX (aKTOPOB COBEPIICHHO Pa3IMYCH, HO OOIIMM IS
HUX SIBJISIETCS HEeHANPAae8ieHHOCMb, HEONPEACICHHOCTh M CTOXACTHY-
HOCTh JIeHCTBUSA. Hanpaesiernnocmb IBONIOIUN TPHIACT JICHCTBUE €CTe-
CTBEHHOT'O 0TOOpa, B YeM M COCTOUT €r0 BAKHOE OTIMYHE OT JPYTUX IBOJIIO-
ITMOHHBIX (PAKTOPOB.

EcrecTBeHHBIN 0TOOp MMeeT meopueckuil xapaxmep. OnpeneiacHue oTdo-
pa Kak aud@epeHInaIbHOr0 pa3MHOKEHUST 0CO0el C pasHBIMM T'€HOTUIIAMHU
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TECHO CBS3aHbl C MPU3HAHUEM €ro TBopueckoil ponu. OTdop dopmupyer
MIPU3HAKU M CBOWCTBA IyTEM WHTETPUPOBAHUS OTACIBHBIX CIIYYaHHBIX YKIIO-
HEHUW C HE3HAYUTENbHOW aJanTUBHOW II€HHOCThIO. OH OTBETCTBEHEH 3a
CYMMHPOBAHHE MEJKHX YKJIOHEHUW, COXPAHIET U HaKaIlUIMBAeT U3 pa3HOHa-
IpaBJIeHHBIX MyTallMi HanboJiee COOTBETCTBYIOIINE YCIOBUSIM CPEAbl U MO-
JI€3HbIE /U1 BHUJA; CKJIJIbIBas OECUMCIICHHBbIE M3MEHEHHUs, CO3JaeT MPHUCIO-
coOJIeHUs ¥ BUJIbI, TpeoOpa3ysi HACIEACTBEHHYIO H3MEHUUBOCTh, POPMUPYET
reHoTur. OTOOp U3MEHSIET BBIPAXKEHHS YCIOBHO BPEAHBIX, YACTUYHO BpEI-
HBIX MyTalllil, YTO JOCTUTAETCSl COXPAaHEHHEM HauOoJiee OJaronpUsITHHIX UX
koMOuHanmii. OH npeoOpasyeT 1esble MOMYJISIUN Yepe3 COXPaHEeHUE U Mpe-
UMYIIECTBEHHOE paclpocTpaHeHue Haubojee KU3HeCTIoCOOHBIX gopM. OT-
O0op obecreunBaeT BIPaOOTKY CIOCOOHOCTH K HanOOJIee BBIMOIHBIM PEaKIIH-
M Ha U3MEHEHHS B (pakTopax BHEIIHEH Cpelbl, B TOM YHCie K MOpQoreHe-
TUYECKUM PEAKIIHIM, BRIPAKAIONUMCS B TIPUCTIOCOONTETHHBIX MOAU(PUKAIIH-
ax. Moaudukanuu, Kak U J0Obie Japyrue (HU3HOIOTMYECKHUE aJlalTalluHu,
BKJIFOYAsl U MOBEJICHYECKHE, CIIykKaT Kak Obl Oy(pEepoM MexX1y 3BOIIOLHOHU-
pytoiei nonynsiuuert u cpegoil. CHuxas THOEIb, OHU TEM CaMbIM B U3Me-
HEHHBIX YCJIOBHUSX Cpebl 00ecreurBalOT HEOOXOIUMYIO ISl KU3HU U JBO-
JIOUUHA YUCIEHHOCTh momyssinuu. OT60p crnocoOCTByeT 0O0pa3oBaHUIO Mpe-
PBIBUCTOTO MHOTooOpasusi opranuydeckux (opm. TBopueckas poib oTOOpa
BBIPA)KAETCs] BO B3aUMHOM COLJIACOBAaHUM U OObEIMHEHUU YacTeld U OpraHOB
J1000r0 OpraHn3Ma B OJJHO FTAPMOHUYHOE 11eJI0€, 00J1a/1atolee 3HaYUTEIbHOM
YCTOMYUBOCTHIO M0 OTHOHIEHUIO K BHEIIHUM YCIJIOBHSIM, CO3/IaHUU armapara
UHIUBUAYyanbHOTO pa3Butus u ap. (M. U. llImaneraysen, 1969).

Takum 00pazoMm, €CTECTBEHHBIH OTOOP — 3TO IBUXKYIIAsl U HAIMPABJISIIOIIAS
CHJIa JBOJIIOIUU. Beyiias poib €CTeCTBEHHOro OTOOpa B JBOJIIOIUU 10
CpPaBHEHUIO C (APYrUMH (haKTOpaMU OIPEIEISIeTCS HAMpPaBJICHHOCTBIO JEH-
CTBHS, KOTOPOE CBSI3aHO C BBIPAOOTKOW HOBBIX MPUCIOCOOJICHUM, BOSHUKHO-
BEHUEM BUJIOB, BO3HUKHOBEHUEM HEPAPXUUYECKON CHUCTEMBbI TAaKCOHOB, OCY-
IIECTBJICHUEM TMPOTPECCUBHOTO PA3BUTHUSI KUBOM NpuUpojbl. Teopus ecrte-
CTBEHHOHO OTOOpa SBJISETCS OJHHUM U3 OCHOBHBIX TEOPETHYECKHX 0000IIe-
HHUH OMOJIOTHH, OHA OOBSICHISCT MEXaHU3M DBOJIIOIIH.

Bomnpocs 11 caMOKOHTPOJIA

1 TIpenmnochlIKA €CTECTBEHHOTO 0TOOpA.

2 Uto Takoe 60oprba 3a cymiecTBoBaHue, e¢  (HopMbl?

3 Uto cayXHUT 00BEKTUBHBIM MEPUIIOM OOPBHOBI 3a CyIleCTBOBaHUE?
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4 OnpeneneHre MOHSATHUS «ECTECTBEHHBIN OTOOPY.
5 Yto sBnsieTcst 00beKTOM U chepoit 1ercTBust oToopa’?
6 D heKTUBHOCTHL U CKOPOCTH JESUCTBUSA OTOODA.
7 Uto Takoe ko3¢ duimeHt ordopa?
8 Uto Takoe aganTuBHAas IIEHHOCTh T€HOTHIA?
9 OcHoBHBIE (POPMBI ECTECTBEHHOT'O OTOOPA.
10 CxoacTBO W pa3nuuus B ACHCTBUU MCKYCCTBEHHOTO U €CTCCTBEH-
HOT'OTro 0TOOpA.
11 Yro ompenenseTr BeAyUIYIO0 pOJb €CTECTBEHHOIO OTOOPAB IBOJIIO-
n?
12 JlokasarenbcTBa AEMCTBUSL €CTECTBEHHOTO 0TOOpA.
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Jlekmusil2 Opranuyeckasi 1eJieco000pa3HOCTb U
BO3HMKHOBEHHE A/IaNITAMI KaK BasKHbIE Pe3yJabTAaThl 0TOOpA

12.1 Pa3BuTHe npeacTaBieHU 00 OpraHMYECKOM 11eJ1eCO00Pa3HOCTH
12.2 Anantanuu, MEXaHU3M WX BO3HUKHOBEHUS, KilacCH(DUKaImsI

12.1 Pa3BuTHe npeacTaBieHUii 00 OpraHuvecKoi 1ej1ecoo0pa3HoCTH

Bces skuBasi mpupojia MPOHUKHYTA 1ETIECO00Pa3HOCThIO U B DTOM €€ OTJIH-
qre OT HeXHBOW mpupojbl. LlenecooOpa3sHocTh cTpoeHHs ¥ QYHKIUN pas-
JMYHBIX OPTaHU3MOB BBIPAXKAECTCS B UX MPHUCTIOCOOIIEHHOCTH K (PH3UIECKUM
YCIIOBHSIM BHEITHEH Cpefbl, B COOTHONICHHSIX C OMOTHIYSCKUMH (DAKTOpaMH U
BO B3aWMHOW MPUCTIOCOOJIEHHOCTH OPTaHU3MOB, B PEAKIINSIX OPTaHU3MOB, HX
WHCTUHKTAaX W TOBEJICHUHU, B OOpb0OE C BpPEIHBIMHU BIUSHUIMU (OOJIE3HAMU,
napa3uTaMu, TOBPEXKICHHUSIMH), B CIIOCOOHOCTH. K MHANBUIYAJIbHOMY TIPHU-
CIIOCOOJICHHUIO.

Bce opranusmel, Hacensromme 3eMITIO, JPUCIIOCOOIEHBI K YCIOBHSIM, B KO-
TOPBIX OHH CYIIECTBYIOT. MUKPOOPTaHU3MBI MOTYT KHTh B KHITSIIUX BYJIKa-
HUYECKUX UCTOYHUKAX, PACTBOPE CEPHOM KUCIOTHI, HEPTH U T.1. EcTh BoMO-
pOCIIM ¥ HACEKOMBIC, BCTPEUAIONIHECS HAa CHETY W MOBEPXHOCTH JICTHUKOB.
[TpucnocoOneHHOCTh K (PU3NUECKUM yCIOBHSAM CPEAbl BHIPAKACTCS HEPEIKO
yxke B ob0mieit opme Tena. [lTaHKTOHHBIE OpPTaHU3MBbI, 00JIaatoNIue CJIa0bl-
MU CPEJACTBAMHU aKTUBHOTO TIEPEABMIKEHHUS, TOICPKUBAIOTCS B3BEIIIEHHBIMU
B Bojie Onarofapst pazIydyHbIM MPHUCTIOCOOJICHUSM: 3TO WJIH THAPOCTATHYC-
CKHE amnmaparhl B BUJE BO3AYIIHBIX Kamep, KareeK Kupa, UiId BCEBO3MOXK-
HBIC BBIPOCTHI, YBEIIMUUBAIONINE CONPOTUBIICHUE BOJABI MPU OCEIAHUU U JIe-
Jarolye BO3MOXHBIM «mapeHue» B Boje. [lpubpexkHbie pbIObI, KUBYIIHE
OKOJIO PU(OB, UMEIOT BBICOKOE TEJN0, CIIOCOOHOE K OBICTPHIM MOBOPOTAM.
MeieHHO ) TIJIaBafoIIie HEKTOHHBIE PHIOBI UMEIOT BEPETCHOBUAHYIO (opMy
Tena. BEICIIETO COBEPIIICHCTBA B PEaKTUBHOW HABUTAIMM JOCTHUTIIN KallbMa-
pBL<Y HUX TeJO JUIMHHOE, IIMIHMHIPUIECKOE, MPEACIbHO 00TeKaeMoe, Criepe-
WU C3a7U 3a0CTPEeHHOE. Pe3ko BHIOpAchIBask W3 MAaHTHHHOW IMOJIOCTH BOY,
OHH, CIIOBHO pakeTra, ABMXKYTCcs Briepen. KpoT Taxxke XxopoIio mpucrnocobieH
K JKM3HU T10]] 3eMJICH, KaK CTPIIK M JJaCTOUYKa K ObIcTpoMy mosieTy. CHIIbHBIE
HOTH, YyTKHUE YIITH U OCTPOE OOOHSHUE OJICHS IMO3BOJISIFOT CITACTHCH OT TUTPA,
HO W CTPOCHHUE Teja TUTPa, BCS €ro OpraHu3aIus Jal0T €My BO3MOXXHOCTh
CXBaTUTh HEOCTOPOXKHOTO, WJIM MEHEEe YYTKOTO, WU MEHEe OBICTPOHOTOTO
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oJieHs. Y TUrpa 3amedaTebHOE 3pEHHE, HO claboe OOOHSHUE, MTOATOMY OH
BHUMATEJIEH K OOOHSIHMIO KE€PTBBI — MOJI0UpAETCs K HEW MPOTUB BETPaA, a KO-
r71a HaXOJIUTCA B 3acajie, TO pacrosaraercsa mo Berpy. LlenmecooOpaszHo Takxke
CTPOCHUE Tapa3vuTOB, MPUKPEIUIIOMUXCS MO0 K IIEPCTH TUTpa, OO0 3a
CTEHKY €0 KHIIICUYHUKA.

CyuiecTBYIOT pa3iu4Hble MACCUBHBIE CPENICTBA 3AIIUTHl OPraHU3MOB. OT
XUITHUKOB. DTO pazHOOOpa3HbIe BRIPOCTHI B BUIEC TBEPABIX MaHIHUPEN (3KYKH,
yepenaxu, OpOHEHOCIIbI), [IUIOB, KOJMIOUEK (HEKOTOPhIE PACTEHHUsI, HACEKO-
MbI€). bombilioe 3HaueHre B TaCCUBHOM 3alIUTE UMEET MOKPOBUTEILCTBEHHAS
okpacka u mumukpus. [lepas kamyuupyeT opranusm, MO3BOJISS eMy CIU-
BaTbcsl ¢ (POHOM OKpy»Karoliei oOcTaHOBKU. BTopas mackupyeT opraHuszm
1O/ APYTroi BUJ, 00Jee ONACHbIN UJIN SIOBUTHIN, TEM CaMbiM, OTITYTHBas MO-
TEHIUAJTBLHOTO XUIIHUKA.

Kpome 3Toro mopaxkaer 1enecoo0pa3HOCTb CTPOCHUS CIIOKHBIX OPraHoB,
HarpuMep TJiaza miiekonurtaronmx. OHa BBIPAXKACTCsl BO BHYTPEHHEW NpH-
CIIOCOOJICHHOCTH YacTEel: pOrOBUIIbI, XpPyCTalMKa, 3payka, peTUHBI, KOTOPbIE
TOJIBKO COBMECTHO, IMPU CTPOTO OMPEACICHHBIX YCIOBUAX, OTBEUAIOT CBOEMY
peIHa3HAYEHUIO.

B o6miem, nanHble, CBUAETENbCTBYIOHIME O MPHUCIIOCOOIEHHOCTH KUBBIX
OpraHu3MOB, a TaKXe IeJeCOOOPA3HOCTH WX OpraHU3alMU U TOBEACHUS
MHOTOYHCJICHHBI.

@DakThI 11eIeCO00PaA3HOCTH CTPOCHUSI U PEAKIIUN PACTEHUN U KUBOTHBIX U
BCeOoOIass «rapMOHHMS» HX COOTHOIIIEHUM H3/1aBHA oOpallaiv Ha ce0s BHU-
MaHHe yenioBeka. 110 TeoslornyeckuM mpecTaBIeHUsIM, BCEoOIasi rapMOHUS
IPUPOJIbI, KaK U IIeCO00Pa3HOCTh OPTaHU3AIMU KUBBIX CYIIECTB, OOBSC-
HstoTes Bojiel «TBopua». CorinacHO TakuM B3MJIsiAaM, KaKIbId OpraHu3M
3aHMMAaET CBOE OIIPE/ICICHHOE MECTO B TAPMOHUM MPUPOABL, U B 3TOM COCTO-
UT 1IeJIb €r0 COTBOpEHHUd. Telleorornyeckre B3IJIAbl HUMEIN YYEeHbIE B
HpeBueit I'petinn. Teneosnorus B NPUMEHEHUH K MUPY OPraHW3MOB MOJIy4Yunia
cBOE BhIpaxkeHue y Apucrorend. [lo Apucrorento, XOTd OH IPU3HAET HEKO-
TOPYIO IOCTENEHHOCTh B Pa3BUTUU MPUPO/IbI, HUUTO HE MPOUCXOIUT CIIydau-
HO, BCE MOJYMHEHO U3BECTHOU 1eiau. OpraHu3Mbl pa3BUBAIOTCA B CUJTY BJIO-
KEHHOTO B HUX CTpeMJICHUS K W3BecTHOM 1enu. [IpencraBnenus Apucrtorens
uMenu OoJpllioe BiIMsSHUE Ha (opMHupoBaHUE (PUIOCOPCKUX BO33PEHUM Y
YYEHBIX, B TOM 4mcie B 0oJee no3nuee Bpems. 1o muenuto XK. KroBbe, «Bcs-
KO€ OpraHM30BaHHOE CYIIECTBO 00pa3yeT 1eoe, €ANHYI0 3aMKHYTYIO CHUCTE-
My, 4YaCTU KOTOPOM COOTBETCTBYIOT JIPYT APYTY U COJIEUCTBYIOT IyTEM B3a-
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MMHOTO BJIMSIHUSL OJHOW KOHEYHOW LIENW». TeNeOJIOTUYHO YYEHHE Mpejie-
ctBeHHuka Y. Jlapsuna JK.b. Jlamapka. [Ipu3Hanue BHyTpeHHEU 1EIU, K KO-
TOPOU CTPEMSTCSI OPraHU3MBI, SIBIIIETCS CYIIHOCTHIO BO33peHuil Jlamapka. OH
BEPUT B CO3J]aHUE O0COOOT0 «ECTECTBEHHOIO MOPSIKA», U3BECTHOM «TrapMo-
HUW TIpUpOAbDy. BO Bcex TEUEHUWSAX NamMapKku3Ma 3aKJIHYaeTcs MPU3HAHUE
M3HAYAIBHOTO XapakTepa Iienecoobpasnoctu peakuuit (.M. [lImansrayses,
1969). Marepuanuctuyueckas, HO IPH ITOM MEXaHUCTUYECKasl, OIICHKA IIEIe-
CO00Opa3HOCTH OpraHudeckux GopM BeJeT CBOE Hadalo TaKke OT. IPEeBHUX
rpeKoB, oT puMisiH (Omnenoki, Jlemokpur, Jlykpeuuit Kap, ap.). DinemeHTbI
MaTEepUATMCTUYECKOTO aHalin3a MPOoOJIEMBI 11e1ecO00pa3HOCTH €cTh Y (ppaH-
my3ckux ¢unocopos-marepuanuctoB XVIII 8. OK. Jlamerpu, . Hduapo), y
HekoTopbix HaTypanuctoB (K. broddon). Ognako u oHM. paccMaTpuBaIOT
dbopmbl cTaTHYeCKH, a HE B mpolecce pazButus. Toapko Y. [lapBuny mnpu-
HAJJICKUT 3aciayra paspenieHus npoOiieMbl HA OCHOBE CTPOr0 HAy4YHOTO HC-
CJIEZIOBAHUS U B CBSI3U C 00IIEH MPOoOIeMOil S3BOJIOIMN OPraHUYECKOro MUpa.
[To mpencraBnenusim Y. JlapBuHa, 1e1€c000pa3HOCTh CTPOCHUS U (PYHKIIUIA
OpraHu3Ma BBIPAKAETCS B €r0 MPUCIOCOOJICHHOCTU K ONMPEACICHHBIM KHU3-
HEHHBIM YCJIOBHSM, (pakTOpaM BHEIIHEH cpeabl. B cooTBETCTBUM € 3TUM, Op-
raHu4deckas IeJ1ecoo0pa3HOCTh — 3TO. HPUCHIOCOOJIEHHOCTh OPraHU3MOB K
OKpY’KaIoIIeMy KOMIUJIEKCY aOMOTHYECKHX M OuoTHueckux ycioBuil. OHa
SBIIIETCSl PE3YyJbTATOM, CIIEJICTBHEM €CTeCTBEHHOTo otOopa. B Hacrosiee
BpeMsi OOJIBIIIMHCTBO OMOJIOIOB paccCMaTpPUBAET LEIECCO00Pa3HOCTh B JIapBU-
HOBCKOM cMmbIciie. [1o COBpeMEHHBIM MpECTABICHUSIM, O] OPraHUYECKOU
1[E7I€CO00Pa3HOCThIO0 MOHUMAIOT BCIO COBOKYITHOCTh MHAMBHUIYaJbHBIX U 00-
MIEBUOBBIX MPUCHOCOOJEHUN, KOTOpPhIE O0ECIeYNBAIOT BBDKHBAEMOCTH
0co0u W BHJA BAIEJIIOM.

12.2 Ananranuu, MeXaHu3M UX BOBHUKHOBEHHU, KJaccupuKamus

BrpkruBaeMocTh BUIa Kak I1€JI0TO MOXKET JOCTUTATHhCS (POPMHUPOBAHHEM H
COBCPUICHCTBOBAaHUEM OOIIEBHUIOBHIX W WHIWBHUIYAIBHBIX aganTaruii (mpu-
cnocoOsienuit). Aoanmayuu — 3T0 KOMIUIEKC MOP()OPU3NOIOrHIECKUX U MO-
BEJICHYECKMX 0COOCHHOCTEH 0cOOH, MOMYJIISAINN WU BUa, 00SCTICYHBAIOIITHIA
yCcrexX B KOHKYPEHIIMH C OCOOSIMH, TOMYJSIUSMHU, NPYTUMH BUIAMH U
YCTOWYMBOCTh MX K BO3JIEUCTBUIO (haKTOPOB abMOTHYEeCKOU cpennl. Kak oT-
mevan Y. JlapBHH, COBEPIIEHCTBO BCSKOTO MPUCIOCOOJICHUS OTPEIEISIeTC s
BHEIITHEW CpeNoi, MOITOMY OHO BCErJla KOHKPETHO, OTHOCHUTEIHHO, UMEEeT
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BpEeMEHHBIN xapakTtep. [I[pucnocobieHue Kk OJJHUM YCJIOBUSIM NIEPECTAET ObIThH
TaKOBBIM B JIpyrux ycloBusix. Hampumep, Bcsikas MOKPOBUTEIbCTBEHHAS
OKpacKka He UMEET HUKAKOro 3Ha4eHus1 BHE 3ToM cpenbl. Camasi coBepllieHHAas
OKpacKka U pUCYHOK 0a0OuYKHU MO/ LIBET KOPHI I€PEBbEB HE JACT €l HUKaKOH
3alllUTHl B TPaBe WM JHUCTBE JepeBbeB. POopMHUpPOBaHNUE MPUCTIOCOOICHUN U
UX OTHOCHUTEIIbHBIN XapaKTep MOJydaroT 00bsICHEHNE TOJIBKO C TTO3ULIUU TEO-
puu Y. [apBuna. Ilpucnocobnenus (amanTtanuu) y OpraHu3MOB K OHPEIE-
JIEHHBIM YCIIOBUSIM OOMTAaHUSI BO3HUKAIOT B MPOLIECCE IBOIIONNU B PE3yJibTa-
T€ €CTECTBEHHOTO 0TOOpa U OOphObI 3a cymiecTBoBaHue. brarofaps mexa-
HU3MY JeHCTBUSI 0TOOpa, KOTJa MMEET MECTO COXpaHEHHUE,. HAKOIJIEHuE U
YCWJICHHE B DAY MOKOJECHUN MENKUX WHIUBHUAYaJbHBIX TMOJIE3HBIX HaCIe/-
CTBEHHBIX YKJIOHEHHM, MPOUCXOIUT MPeoOpa3oBaHuEe CTAPhiX U (GOPMHUPOBA-
HUE HOBBIX MpucnocoOaeHni. X BO3HUKHOBEHUE SBISIETCS OJHUM M3 BaXK-
HBIX PE3yJIbTaTOB €CTECTBEHHOTO 0TOOpa. McToprueckoe pa3BUTHE BUIOB Op-
TaHWYECKHU CBSI3aHO ¢ (DOPMHUPOBAHUEM OMPEICIEHHOI0 KOMIUJIEKCa ajanTa-
nuid. CaMa 3BOJTIOLNS SIBJISIETCS 1O CYIIIECTBY HEHPEPHIBHBIM MPIIECCOM 00pa-
30BaHUs alanTaluid, TPOUCXOISIINM 10 CIACIYIONIEH cXeMe: HHTEHCUBHOCTD
pa3MHOKeHUsI — 00phOa 3a CylIeCTBOBaHUE — U30UpaTeNbHast THOENb — ecTe-
CTBEHHBIN 0TOOP — MPUCITOCOOJIEHHOCTb.

Cornacuo ganueiM H.B. TumodeeBa-PecoBckoro u npyrux (1969 r.) npu
KJaccu(puKauyu aganTalidid BBLICISIOT HECKOJBKO MPUHIUMIIOB U COOTBET-
CTBYIOIIMX UM TPYINN ajantaiuid. Agantanuu KiacCUu(PUUUPYIOT MO HPOUC-
XO0XKJICHUIO0, 10 MPUHAJIEKHOCTA K Pa3HOU cpejie, MO0 BOIIOIMOHHOMY Mac-
mTady, Mo XapakTepy ‘BO3HUKAIONIUX U3MEHEHUM, MO JIJIMTEIbHOCTH COXpa-
HEHUSI B OHTOreHe3e. 1o npoucxooicoenuto BBIICIAIOT aJanTallui, BO3HUKA-
IOIlME MpealalTUBHBIM, KOMOMHATUBHBIM U MOCTAJANTUBHBIM MyTsAMH. [lo
NPUHAONEHCHOCIIF K PA3HOU cpede PA3INYaloT TeHOTUIUYECKHUE (OHTOTEHE-
TUYECKHE), MIOMYJSIIIHOHHO-BUIOBBIC, OMOIIEHOTHYECKIE aaantanuu. /1o 360-
JIOYUOHHOMY MacuimaOby aganTaluy NOApa3IesatoTCs Ha CHelualIn3upOBaH-
HbIe U o01uIue. /1o xapakmepy 803HUKAIOWUX U3MEHeHUl aJanTallii ObIBAIOT
YIPOIHAIOUIME CTPOCHUE CHUCTEMBI, YCIOXKHSIOUIME CTPOCHUE, COXPAHSIONINE
CTPOEHHE CUCTEM M YPOBEHBb CIIOKHOCTH. [0 OrumenvHocmu coxpamenus 8
OHMmMoO2eHe3e eCTh KPaTKOBPEMEHHbIE, MOBTOPSIOIIMECS U MOCTOSHHbBIC aJarl-
TallUU.

AnanTanys 3aTparuBaeT pa3Hble CTOPOHBI KU3HEHHBIX IMPOIIECCOB Opra-
HU3MOB U MOATOMY, KPOME€ OTMEUEHHBIX, BBIICISAIOT €Ile TaKUe THUIIbI aJlar-
Tauuil kak Mopdonorudeckue, (HU3MOIOTHUECKUE, OMOXUMUYECKHUE, MOBE-
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nendeckue. Mopghonozuueckue aoanmayuu CBSI3aHbI C U3MEHEHHEM CTPOCHUE
Tena. HampuMep, y TETIOKPOBHBIX KUBOTHBIX TMPHU MPOABUKEHUU HA CEBEP
OTMEYaeTCs YBIWJIMUCHHE CPEIHHMX pa3MepoB Tena (mpaBwio beprmana), 9ro
YMEHBIIAET OTHOCUTEIBHYIO MIOBEPXHOCTh M TEIIOOTAady. Y pacTeHUH B ce-
BEPHBIX IIUPOTAX U BHICOKOTOPHBIX PailOHaX €CTh CTEIIOMINECS U MOYIIKO-
BHJIHBIE (DPOPMBI, MEHBIIIC TIOBPEKIaeMble CHIIBHBIMH BETPAMH U JTYYIIIES <CO-
rpeBaemMbie comHIleM. Harmsimaa Takass Mopdosiorudeckas aganTaius KakK 3a-
IMUTHAs OKpacKa, CKPHIBAIONIAsl >KUBOTHBIX Ha (OHE Cpeabl. 3am[uTHas
OKpacKa MpeJICTaBlIeHa IBYMsI OCHOBHBIMHU THUITAMH: TOKPOBUTEILCTBCHHOU U
npenocreperaromieii. [IokpoBUTEILCTBEHHAsI OKpacKa OYCHb BaKHA IS BH-
JIOB KUBOTHBIX, HE UMEIOIIHX 3(P(HEKTUBHBIX CPEICTB 3aIMUTHI OT XUITHUKOB.
bnaromapst e, >KWBOTHBIC CTAHOBATCS MEHEe 3aMETHBIMH Ha (DOHE MECTHO-
ctu. Ha ceBepe yarie BcTpeuaeTcs Oejias Wiy CBETJIask OKpacka, IToMOTaroIas
MacCKHpOBaThCsl Ha CHery (Oenble MeaBeI, MOJSIPHBIE COBBI, TIECIHI, JETE-
HBIIIN JIACTOHOTUX - OeNbKH). Y psjlia )KUBOTHBIX IIOSIBUJIACH OKpacka, oopa-
30BaHHAs YEPEIOBAHNEM CBETJIBIX U TEMHBIX HOJOC WIIH TISITEH, IEIA0Iast uX
MEHEee 3aMETHBIMHM B KyCTapPHHKAX M T'yCTBIX 3apOCIISIX (TUTPHI, MOJOIbIC Ka-
OaHbl, 3€0phI, MATHUCTHIC OJeHW). HekoTOpbhle KUBOTHBIE CIIOCOOHBI OYEHB
OBICTPO MEHSTh OKPACKy B 3aBUCHUMOCTH 'OT yCJIOBUH (XaMeICOHbI, OCbMHHO-
i, kambana). [lpu mackuposxe dopma Tema M ero oKpacka JeiarT KUBOT-
HBIX TTaXOKHMH Ha JINCThS, CYYKH, BETBH, KOPY WM KOJIFOUKH pacTCHUH (Ja-
CTO BCTpEUYaeTCS Y HACEKOMBIX, OOMTAIONINX HAa PACTCHHX). 3alIUTHOE 3HAa-
YEHUE Yy >KUBOTHBIX HUMECT U MUuMukpus (noopasicanue). B 3ToMm ciydan
oKpacka u ¢opma Tena'y 6e300UIHBIX KUBOTHBIX CTAHOBSTCS TTOXO0XUMHU Ha
TaKOBBIC SOBUTHIX OPraHW3MOB. Hampumep, HEKOTOpBIE HESTOBUTHIE 3MEU
MTOXOXBI Ha SAOBUTHIX. [[MKabI M CBEPUKH HAIIOMUHAIOT KPYITHBIX MypPaBbEB.
[Ipu mpemocTeperarome Wik yrpoxkaromeh OKpacke y >KMBOTHBIX, Ipe-
CTaBJISIONIUX ‘OIACHOCTh [IJIsI JPYTHX, UMEIOTCS SPKUE OKPACKH, STOBUTHIC
WM Taxyane xene3bl. CTOJKHYBIINCH ¢ HUMU, JKUBOTHBIC-XUIITHUKHA B JTAJTb-
HEHIIeM HE HamajaloT Ha TaKue OPTaHU3MBbI (OCHI, IIMEIH OOXbH KOPOBKH,
KOJIOPaJCKUE XyKH). Duzuonocuueckue adanmayuu CBS3aHBI C IIEPECTPON-
KOl OOMEHa BEIIECTB Y OPTaHu3MOB. [I[pruMepoM SIBISETCS MOSBICHHUE TEIIO-
KPOBHOCTH W TEPMOPETYJISIIIUN y TITUIT 1 MIISKOITMTAIOITNX. B GoJiee mpocThix
CIIyJasiX — 3TO MPUCIIOCOOJICHHE K OTpeIelIeHHBIM (opMaM IHIIH, COJICBOMY
COCTaBY CpEJIbl, BRICOKUM I HU3KUM TEeMIIepaTypam, BJIaKHOCTH WU CyXO-
CTH BO3JlyXa M MOYBBL. huoxumuueckue adoanmayuu CBsI3aHbl ¢ 00pa3oBaHUEM
OTIpEJICJICHHBIX BEIIECTB, OOJIErJaroNIuX 3allUTy OT BParoB WX HamaJcHUE
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Ha Jpyrue opraHu3mbl. Croja MOXKHO OTHECTHU SI/Ibl 3MEW, CKOPITUOHOB, Tay-
KOB, O0JIEr4arliue UM OXOTYy; aHTUOWOTHUKHU TPpUOOB M OaKTepuil, 3aliuiia-
IOIME UX OT KOHKYPEHTOB; TOKCHUHBI PACTEHUM, MPEIOXPAHSIONINE UX OT BbI-
€/1aHMs; aXy4yue BEIIeCTBA KJIOMOB U HEKOTOPHIX JPYTUX HACEKOMBIX, OTITY-
ruBatoniie BparoB. K OMOXMMHYECKHMM aJanTaiusiM OTHOCUTCS U ocobas
CTPYKTypa O€JKOB, JUMUIOB Y OPTaHU3MOB, YCTOMYMBBIM K BHICOKUM U HH3-
KUM TeMIeparypam (TeIUIONOOUBBIX M XOJOA0JIOOUBBIX), MO3BOJISIONIAL UM
CYIIIECTBOBATh B FOPSYUX MCTOYHUKAX, BYJIKAHMYECKUX MOYBAX WM B yCIO-
BUSIX BEUHOU MeP3JOTHI. [logedenueckue adanmayuuy CBSI3aHbl C U3MEHEHUEM
MOBEJICHUS B T€X WJIM UHBIX ycnoBuax. Hanmpumep, 3a60ta 0 mOTOMCTBE MpHU-
BOJUT K JY4YIIEMY BBDKMBAHUIO MOJIOJBIX KMBOTHBIX U TMOBBIIIAET YCTOMYHU-
BOCTb UX MOMYyJsiuii. B OpauHbie mepro/ibl MHOTHE KMBOTHBIE 00Pa3yIOT OT-
NeNbHBIE CEMbH, & 3UMOI 00BEMHSIOTCS B CTau, YTO OOJETYaeT UM IPOIUTA-
HUE WIH 3aITUTy (BOJKH, MHOTHE BUIBI IITHI).

OOecnieueHre BBICOKOM MPUCHOCOOJIEHHOCTH. BHUJIAa U  COOTBETCTBEHHO
€ro BBDKMBAEMOCTH B Pa3HBIX ClIydasix CYIIECTBEHHO pazinuyaerca. Yem
OoJibllle y BUAA MPUCTOCOOJIEHUN U YeEM OHU MHOTO0Opa3Hee, TEM BBIIIE BhI-
KUBAEMOCTb U TeM liejecooOpa3Hee opranuzanus. [loaTomy ypoBHH 1€1€CcO-
00pa3HOCTU y pa3HBIX BUJIOB pa3inuHbl.’B 1emom, ypoBeHb lieaecooOpa3Ho-
CTH HEU30€KHO OTpakaeT YPOBEHb OpraHU3alMH. YPOBEHb 1€JIeCO00pa3Ho-
CTH Oy/JeT TeM BBIIlIE, YeEM MEHbIIIe OpraHU3Mbl 3aBUCIT OT CIy4YalHBIX U He-
CJIy4aiiHbIX M3MEHCHHI BHEITHUX YCJIOBHHM U MEHBIIE TTOIBEPKEHBI BIUSHUIO
HEOIaronpusITHLIX (PaKTOPOB.

[lenecoobpa3HOCTh HEOOXOIUMO pacCMaTPUBATh TOJIBKO KaK UCTOPUUYECKHU
BO3HUKAIOIIIEE SBJICHHUE IMPU MOCTOSSHHOM JIEUCTBUU €CTECTBEHHOTO OTOOpa.
OTHOCHUTENBHBIN - XapaKkTep 1EeJIeCO00Pa3HOCTH JOKa3bIBAET BO3MOXHOCTh
JnanbHENIIel EPecTpOrKN U COBEPIICHCTBOBAHUSA HMMEIOIIUXCS Yy OpraHu3-
MOB MIPUCIIOCOOJEHUM, TO €CTh 0ECKOHEUYHOCTh IBOJIIOLIMOHHOTO IMpoIiecca.

Bonpocs! 111 CaMOKOHTPOJIS

1 IIpobrema opraHMYEcKOil I11eJ1ecO00pa3HOCTH, €€ METOJI0JIOTHYECKOE
3HAYECHHUE.

2 OnpeneneHue aganTauu, Kiaccudukanys aganTaini.

3 MexaHu3M BO3HUKHOBEHUS aanTalii.

4 OTHOCUTENbHBIN XapaKTep ajanTallui.
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Jlekuusi 13 BUJ — OCHOBHOM 3TaN 3BOJIOIHOHHOIO MPoIecca

13.1 Uctopus pa3BUTHS IPEICTABICHHUIN O BHJIE

13.2 Konnenmuu Buaa, 10Ka3aTeIbCTBA PEaIbHOCTH BHIA

13.3 I'eHeTHKO-3BOTIOIIMOHHOE TTOHATHE, KPUTEPUHU U TIPHU3HAKH BHJIA
13.4 IlemocTHOCTH BHJA M MEXAHU3M €€ MO ACpKaHusl, CTPYKTypa BHIA

13.1 UcTopusi pa3BUTUA NPeCTABJIECHUI 0 BUjIE

[IpoOnemMa Buga 1 BUI00Opa30BaHUsl SIBISIETCS OJHOM U3 yHAAMEHTaNb-
HbIX B Ouosoruu. (OCHOBa HayYHOM TPAKTOBKHU BHUJA THICSYEICTUIMM CKJa-
JbIBAJIaCh B MPAKTUYECKOW AESATENbHOCTH Jitofed. TepMuH-BUJl Mepelies B
OMOJIOTHIO W3 JIOTWKU. BHUJI B JIOTHYECKOM CMBICIIE — ATO BBIPAXKEHHUE CXOJ-
CTBa WJIM OJMHAKOBON CYHIHOCTU Yy TpYMIbl €IUHUYHBIX npeameToB. K Bo-
npocy o Bue oOpaiancss ApUCTOTelNb, BU MOHAMANICS UM KaK MPOTHBOPE-
YyyBasi KaTeropusi, oTpaxaromas 0ObeIUMHEHHUE HMHIUBUIOB B KOJUIEKTHUB U
pa3beIMHEHNE TaKUX KOJUIEKTUBOB JIpyr ot apyra. o konma XVII Beka cio-
BO «BHU» (SPECIES) yIMOTPeOIISIIOCh B TOM K€ CMBICIIE, YTO U Y APHUCTOTEIIS.
Kak ocoboe siBiieHre TPUPOIbl BUJL, €Tajl OOBEKTOM HAy4YHOTO MO3HAHUS TO-
cie padot [x. Pes (XVII B.). C ero padot (1686) HaunHaeTcs nepBblid 3Tal B
u3yueHn Buja. OH BBEJ B OWOJIOTHMIO KaK €CTECTBEHHOHAYYHOE IMOHATHE
TEPMUH «BUI», MPEICTABIAIONINI HamboJiee MENKHE COBOKYMHOCTH Opra-
HU3MOB, MPAKTUYECKU TOXKIAECTBEHHBIX MOP(OIOTUYECKH, COBMECTHO pPa3-
MHOKAIOUIUXCS ¥ AKX MJI010BUTOE TOTOMCTBO. Ha mepBoM aTamne Obliu
YCTaHOBJICHBI TPU Ba)KHBIX OCOOCHHOCTH BHJA: 1) MHOXKECTBO OPTraHU3MOB;
2) BU 00bEAMHSAET OPTaHU3MBbI, CXOJIHbIE MOP(HOIOTUUECKU U (PU3HOJIOTHYE-
CKH; 3) BUJ MIPEJCTABISIET €IUHUILY, CAMOCTOSITEILHO BOCHPOU3BO/IAIIYIOCS B
npupojie. BTopoil sTan HaUMHAETCSA C MOSIBIICHUS PabOT K. Jlunnes
(XVIII B.); co3manus um «Cuctemsl npupoab» (1735), npusHaHus BHUIA Kak
SBJIICHUSL ITpUpOJibl. EMy NmpuHAIIEXUT 3aciiyra yCTaHOBJIEHHUS TOTO (akra,
YTO_BHJ €CTh OCHOBHasi (popMa CYIIECTBOBAHMS KUBOM MPHUPOJIbI, €€ peallb-
Hasg eauHuna. [lo K. JIuHHEIO, BUI — 3TO MHOKECTBO POACTBEHHBIX, CXO-
HBIX 10 CTPOEHUIO OPraHU3MOB, MPH PA3MHOKEHUU HEMPEPHIBHO BOCIPOU3-
BOJAIIUX ceOe monoOHbIX. [Ipencrapnenus o Bune y K. JIunnes, B nanbHei-
meM y K. KioBbe, ObUTM OCHOBaHBI Ha MOJIOKEHUHU 00 YCTONYUBOCTH BH-
noBoil (popmbl, Hen3meHHOCTH BUAOB. K koHy XVIII B., Havany XIX B. ObI-
JIM YCTAHOBJICHBI M K XapaKTEPUCTUKE BUia TPUOABWINCH HOBBIC YEPTHI, IIPU-
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3HaKU — JJUCKPETHOCTh U YCTOMYMBOCTh. Bua okazasncs oOpa3zoBaHueEM, MIPeI-
CTaBJIAIONIMM COOOM Kak Obl OMOJOTHYECKYH OTHAEIbHOCTh. OTrpaHUYEH-
HOCTh BHJIa OT JAPYTHUX BUAOB, ()aKT yCTOMUMBOCTHU BUJA ObLI YpE3BBIUANHO
BAJKEH IS JOKA3aTEIbCTBA €r0 PEATBbHOCTH, HO KAKOBA CTEIEHb YCTOMYHBO-
CTH BUJ0BOU (DOPMBI, KAKOBBI MPUUYUHBI, JEIAIONINE BU YCTOMUYHUBBIM, OBLIO
HEACHO. bHOJIOTH NBITATUCh Pa3pENINTh NPOTHBOPEYHE, JOMYCTUB CYILIECTBO-
BaHWE a0COJIIOTHO MOCTOSIHHOM (DOPMBI Kak HEM3MEHHOW CYIIHOCTU BUJA. B
npejenax ke T'pPaHUI] TaKOBOM WM3MEHEHHS OPTaHWU3MOB IMPU3HABAINUCH BO3-
MOXHBbIMU. Tak MoOHUMaNach BHYTPUBHUIOBAS U3MEHYUBOCTD, BhIPAIKABIIASICS
B HAJIMYUMU PA3HOBUIHOCTEW. M3BECTHBIN PYCCKUI 300J10T, akajgemMuk llerep-
oyprckoit AH II. [Tannac oTmeyasn, 4To TilaBHbIE OCOOEHHOCTH PA3HOBUIHO-
CTel — 00OpaTUMOCTh M CIy4aHOCTb, @ BUJA — MOCTOSIHCTBO M 3aKOHOMeEp-
HOCTbh. DTH OOCTOSITEIBCTBA MPUBEIU K TOMY, YTO WSS TIOCTOSIHCTBA BUJA
3aHsJIa TOMUHUPYIOIEE MOJOKEHUE B OMOJIOTMU U<y TBEp/IUJIa KPEeallMOHUCT-
CkHe B3TJIsiibl 0 BUje. C HAaKOIJIEHHEM HOBBIX (PAKTOB CTaJI0 MOCTENEHHO BBI-
SICHSITbCSI, YTO MHOTHE BUJIbI HE CTOJIb YETKO QTFPAHUYEHBI JIPYT OT JIpyra 1o
MOP(hOJOTUUECKUM TMPU3HAKAM, KaK 3TO Ka3aJ0Ch NP COMOCTABICHUU UX HA
OCHOBE HEOOJIBIIIOTO YKcia 0co0ei. DT HOBbIE (PaKThl, MOCTYKUBILIKUE OCHO-
BOM JUIsl BO3HUKHOBEHUsI TpaHChOpMH3Ma — ydeHUsI 00 M3MEHEHHH W Tpe-
BpalleHUHU BUIO0B, TPeOOBAIU NaJbHEUIIIEIO pa3BUTHS TEOPUU BUA U TIOUCKA
HOBBIX ero kputepueB. B nepBoit monoBuHe XIX B. pa3BuBaroTcs mnpeacraB-
aeHust 00 usmenseMoctu BuAoB B mpupoae (OK.b. Jlamapk, 3.K. Cent-Unep,
K.®. Pyase wu np.). D.K:-Cenr-Mnep yrBepxkaan: «BUIbl U3MEHSIOTCS, a
K.®. Pynbe uzbpan 3Tu cioBa snurpadoM oHON U3 cBoux padot. Crenyro-
IIMI 3Tall B U3YYEHHUH BUJ1a HAUnMHaeTcs ¢ padoT Y. /lapBuHa, MOSIBICHUS €ro
Tpyaa «lIpoucxoxkiaeHre BUIAOB IyTeM eCTeCTBEHHOro otbopa» (1859 r.).
CymHocTe yueHus /lapBuHa coCTOssIa B OTKPBITHM 3aKOHOB U3MEHEHHUS BH-
noB. B3aumMojielicTBUE HEOINPENEIECHHOW HACIEICTBEHHOW HW3MEHYMBOCTH,
OOpBOBI 3a CYIIECTBOBAHUE U €CTECTBEHHOI'O0 OTOOpa MPUBOJUT K 0Opa3oBa-
HUIO HOBBIX BUJIOB B MPOILIECCE ABOJIONUU. B CBsI3U ¢ OOJBIINM 3HAYEHUEM
Teopuu JlapBuHa B pa3penieHuu MpooOsieMbl BUA, TPETUNM ATAll B U3YUYECHUU
BHJIA MOJIy4uJ1 Ha3BaHue aapBUHOBCKOro. C Hauama XX B. ¥ 10 koHIa 20-x
rOJIOB 3TOr0 BEKA JUIATCS YETBEPTHIA 3Tan B u3yyeHuu Bujaa. C koHua 20-x
rOJIOB HAYMHAETCA W B MOCHEAYIOIIME IECATHIIETUS MPOIOJIKAETCA ISThIN
aTan B u3ydeHuu Buga. B XX B. uMmeeT MecTo JanbHeEiIIee pa3BUTHE IPe-
cTaBlieHHI1 0 Bujae. K 3ToMy BpeMEHH OTHOCUTCSI YCTAHOBJIEHUE HOBBIX MPH-
3HAKOB BHJA — TeorpadUueCcKOM M IKOJOTHYECKOM OIpeeICHHOCTH, IMOJIH-
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MOP(HOCTH; UMEET MECTO M3YyUYECHUE T€HETUYECKOW OCHOBBI BUJIA, €TO CTPYK-
Typbl, KOHCTAHTHOCTH U aJIallTUBHOCTHU MPU3HAKOB, CIOCOOOB U MEXaHU3MOB
BHUJ1000pa30BaHusI, 3aKOHOMEPHOCTEH BHYTPHUBHUIOBBIX OTHOIICHUU. YTIyO-
JSeTCsl TIO3HAHUE CJIOKHOW TEHETHYECKOM CTPYKTYphl Buna. PazpaboTkoii
po0JIeMbl BUa U BUI000pa30BaHMS 3aHUMAIOTCSI U BHOCST OOJIBIIION BKJIa
B nx pazpemenne H.M. Basumo, B.JI. Komapos, C.II. Cemenon-TsH-
[Manckuit, H.B. Tumodeen-Pecockuii, ®@.I'. Jloopxkanckuii, A. KaliH,
J1. Cumricon, 2. Maiip, K.M. 3aBajckuii u ap. M3narorca pyHaaMeHTalIbHbIC
Tpyael. B 1954 r. Beixoaut kHura A. KsitHa «Bua u ero sBosronusi», B 1968
. u37anbl pabotel 3. Matipa «30010rrueckuii B U 3BorOINs 1 K.M.
3aBajickoro «Bua u BU1000pa3zoBaHue.

13.2 KoHnenuuu BH/Ia, 10KA3aTeJIbCTBA PeajlbHOCTH BHIA

N3 0030pa uctopun pa3BUTHS MPEACTABICHUNM O-BUJIE CIENYyET, YTO UMe-
JIUCh pa3Hble TOUKHU 3pEHUst 0 BUje. B OMOJIOrHYECKON HayKe CyIIEeCTBOBAI
psaa KoHuenuuit Buma: munonoeuvecxkas (K. Jlunnent), Homunanucmuueckas
(CK.b. Jlamapk u n1p.), KoHyenyus norumunu4ecKko2co Mophoocuieckozo suod
(H.W. BaBunos, C.II. CemenoB-Tsn-Ilanckuit u np.), Ouonocuuvecxkas (3.
Maiip u ap.).

CornacHo THUIIOJOTUYECKOMN ~KOHIIENIIUNA MPUHAIJICKHOCTh OCOOU K TOMY
WM UHOMY BUJIy ONpEIEseTesl IyTEM COOTHECEHUS €€ MPU3HAKOB C MPU3HA-
KaMu, TUINUYHBIMU JUIs AaHHOTO BHUJA. B mpakTUYecKoW CHUCTEMaTHUKE 3Ta
KOHIIENIUSI TPEIOMIISIIACE B CPABHEHUHU OCOOU C THUIIOBBIM AK3EMILISIPOM BH-
J1a, IO KOTOPOMY BHUI ObLI OMMCAH, WU C TUNIOBOM cepuei. CpaBHEHUE MPO-
BOJIAJIOCH 110 MOP(POIOTUUECKHUM, OOBIYHO BHEITHUM, TO €CTh JOCTYITHBIM JJIsI
HaOII0/IeHUsT TIpu3HaKaM 0e3 pacwieHeHus ocoOu. [TogoOHbIN TUMOTOTHYE-
CKMH MOJX0/ COXPAHWICS B MMPAKTUKE CUCTEMATUKU MHOTHX TPYIII 0 HACTO-
siero BpemeHu. I[lo mepe HakorieHWss maTepuana ctajio (GOpMUPOBATHCS
MpeJCTaBJICHUE O TOM, YTO MHOTHUE BUJbI HE CTOJb YETKO, KaK Ka3aJoCh, OT-
TpaHUYCHBI IpYT OT Apyra. Mexay BujamMu ObUTA 0OHAPYKEHBI MTEPEXOTHBIE
(dopMbL, TO €CTh 0COOH, KOTOPBIX TPYIHO OTHECTH K OJTHOMY M3 JIBYX OJIM3-
KuX BUJIOB. Hanmuume mepexoaHbix (opM JOKa3bIBaio, COTJACHO B3TJIsIaM
K.b. Jlamapka, u3MeHeHHE BHUJAOB IOJ JCHCTBUEM YCIIOBHUM OKPYXKAIOIIEH
cpeapl. B pe3ynprare IIUTENBHOTO psifa IOCIEI0BAaTEIbHBIX MOKOJCHUHN
ocoOeil, MpuHAIeKABIITNX ITEPBOHAYAILHO K OJTHOMY BHUAY, BO3HUKAJ HOBBIN
BUJ, OTJIMYaronuiica ot nepBoro. Ha ocHoBanum takux nanHbeix JK.b. Jla-
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MapK MPUXOJIUT K BBIBOJY, YTO BUJIOB HET, €CTh TOJIBKO PSJIbI MEHSIOIIUXCS
ocoOeil (rmokoJsieHuil). Buapl He SBISIIOTCS pealibHbIMM €IMHUIIAMU, a TIPE-
CTaBJISIIOT COOOM MCKYCCTBEHHYIO IPYIIUPOBKY, CO3/IaHHYIO YEJIIOBEKOM JIJIsi
ynobctBa nosb3oBaHus. B urore, XK b. Jlamapk mpuien Kk OTpUIlaHUIO pe-
albHOCTU BUJA. Bo3Hukia awiemma: Ju0O BUJIBI HEU3MEHHBI, a MOTOMY
CTPOro OTTpaHUYEHbI IPYT OT JIPYyra, TO €CTh ITUCKPETHBI, U peajbHBbI, JOO
BUJIbI MEHSIFOTCSI B MPOIIECCE IBOJIIOIUU, CBSI3aHBI NEPEXOAHBIMU (hOpMaMU U
MOATOMY HE peaibHbl — UCKyccTBeHHBI. K.M. 3aBajackuil chopMyaupoBai 3Ty
ujero B ahopusme: 1u00 BUJIbI O€3 SBOJIOIMH, JTMO0 3BOJIIOIUS 0€3 BUJIOB.

Konuenuus, orpunaronias pealbHOCTh BUJA, Oblla Ha3BaHa-HOMUHAIM-
CTHYECKOM (NOMEN — uMsi, Ha3BaHUE, 3TO MOAPA3yMEBAET, YTO BUIbI — TOJIBKO
Ha3BaHus). HoMHHanMCTHYECKMHA TOAXOJ  MOJYYHI ~IHOINEPKKY Y
0.K. Cenr-Unepa, K.®. Pynse, np. Y. [JapBuH npuaepxKuBaIci AUATCKTH-
YECKOM TPaKTOBKH BUJIa U OTMEYAJI, YTO «BUJbI OOAANAIOT JOBOIBHO XOPOIIO
OMpE/ICICHHBIMU FPaHUIIAMH, ... HO B TO € BpeMsi, Kak OyJTO KTO-TO COMHE-
BAETCA B UX BPEMEHHOM CYIIECTBOBAHUN.

Konrenuust nomuTunuyeckoro Mop(doaoruiaeckoro Bujaa cpopmupoBaiach
K KoHIly 20-x rogoB XX B. CorjacHo 3TON KOHIIENIMU BUJ €CTh CUCTEMA HE
TOJIbKO UCTOPUYECKH BO3HUKIIIAsI, HO M HEMPEPHIBHO pa3BUBAOIIAsCA U JU(-
dbepennupyromasicsa. H.W. BaBuios paccMmarpuBai peaibHOCTh MOJUTUITHYE-
ckoro Buja. OH oTMeyal, 4To BUI IPEICTABIAECT COOON YpEe3BBIUAMHO CIIOXK-
HYIO CUCTEMY 3JIEMEHTOB, PA3IINHAOIINXCS U TEHETUYECKU, U IKOJIOTUYECKH,
U GOPMUPYIOLIUXCA B IPOIIECCE IBOIOLIHH. H.N. BaBunos chopmynupo-
BaJI MOJIOKEHHE 00 aJIalTUBHOCTH BHYTPUBHUJOBOIO pazHOOOpa3usi B KOJIEO-
JIFOIIUXCS YCIOBUSX CPEIIBL.

OcHOBHBIE TOJIOXKEHN OUOJOTUYECKONW KOHIIENIUU C(POPMYIHPOBaHBI .
Maiipom: 1)(BUABI ONpPEAEISIOTCA HE pa3audyueM, a 000COOJIEHHOCTHIO; 2)
BU/JIbI COCTOSIT U3 MOMYJISIUHN, & HE U3 HE3aBUCUMBIX 0c00€ii; 3) BUIbI MOKHO
omnpenesiTh 0osiee aIeKBaTHO, UCXO/I U3 UX OTHOIICHUS K MOMYJISIUSIM JIpY-
rux BUAOB. Pemaromum KputepueM BUjaa Mo OMOJIOTHYECKOW KOHIEMIINY SIB-
JAETCA PENPOAYKTUBHAS M30JsIMs. bruomornyeckas KOHUENWs BUJA IMOTY-
YWJIa B IOCJIEIHUE NECATUIETHS IIMPOKOE pACIIPOCTPAHECHUE.

Hokazamenvcmea peanvnocmu euoa. PeanbHOCTh BUAa JOKa3biBaeTcs: 1)
yHaCJIE[IOBAHHOW OT HWCXOJHOW TOMYJSIMUA OOIIHOCTHIO OpraHu3anuu; 2)
HKOJIOTUYECKON OOIIHOCTHIO BCEX €r0 MOMYJIALNM, KOTOpasi MPOSIBISETCS B UX
B3aMMO3aMEHSIEMOCTH; 3) €ro UETOCTHOCTHIO U HHTETPUPOBAHHOCTHIO 33 CUET
MEKOPraHU3MEHHBIX CBsi3€il; 4) BUJ 3aHUMAET CBOE€ MECTO B KPYTrOBOPOTE
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BEILIECTB U AHEpruu B Ouocdepe. [IpuzHaHue 3BOMIONMM O3HAYAET OTKA3 OT
JMHHEEBCKOM TPAKTOBKU (HEM3MEHHOCTH) BUa. Jloka3aTenbcTBa pealbHOCTH
BHJIa OTBEPTalOT U HOMUHAIMCTUYECKHUE TTPEACTABIICHHUSI.

B nienom, BUBI ¥ pealIbHO CYIIIECTBYIOT, U U3MEHSIOTCSI.

13.3 'eHeTHKO-IBOJIIOLIMOHHOE MOHSITHE, KPUTEPUU M NMPU3HAKH BHIA

[To umeromuMcst NpeaCcTaBICHUSIM BUJ SBJISIETCS T€HETUYECKHU 3aKPbITOM
cuctemMoi. [ Hero XapakTepHO reHeTHYecKkoe eauHCTBO. Kak Obl HU ObLIH
M30JIMPOBAHHBI OTJICJIbHBIE MOMYJSIUMU W TOABUJIBI, MOTOK. TEHETUYECKOU
uHpopmMaIu MeXAy HUMU BCETJa CYIIECTBYET. bHOTOTHYEecKass KOHIICIIIUS
paccMaTpuBaeT BUJI KaK PEMPOJYKTUBHOE COOOIIECTBO, KOMILICKC IOITYJIs-
IIWHA, peaTbHO WJIK XOTS Obl MOTEHIIMAILHO OOMEHUBAKOIUXCI MEXIY COOOM
reHaMl U He OOMEHHUBAIOIIMXCA T€HAMH C JAPYTUMH TIOJOOHBIMHU COOOIIe-
CTBaMHU.

NwmeeTcst psa KpUTEepUeB BHUJIA, KOTOPbIE MCIOJIB3YIOTCS JJIsi TOTO, YTOOBI
OTJIMYUTH OJUH BUJ OT Apyroro. Beigenstor rMopdonoruueckuii, hpusnomio-
IMYECKUM, TE€HETUYECKUW, OMOXMMHYECKHMM, HKOJOTHMYECKHM, Teorpadude-
CKHM, Ap. kpuTepuu. Mopgonocuueckuti-kpumeputi OCHOBBIBACTCSI HA BHEIII-
HEM ¥ BHYTPEHHEM CXOJICTBE 0COOEH OJTHOTO BHJA, HO TIPH 3TOM €CTh BHUJIbI-
JTBOMHUKHA U TOIUMOpPGHBIE BUIBL Dusuonocuieckuil Kpumeputi OCHOBBIBA-
€TCS Ha CXOJICTBE >KM3HEHHBIX IPOILIECCOB, CXOJCTBE (DHU3HMOJOTHUSCKUX
GyHKIIUNA U MEXaHU3MOB-y-0co0el ofHOro BUa. [ enemuyeckui Kpumepuil
OCHOBaH Ha Pa3JIMYMU BUAOB IO KapuoTuram. Ho, ¢ 0JIHOM CTOpOHBI, €CTh
BUJIBI CO CXOJHBIMHU. KAPUOTHUIIAMH, C JPYTrOM CTOPOHBI, B MpEJesiax OJIHOTO
BHJIa BCTPEUAIOTCS. OCOOM C Pa3HBIM YHCIOM XPOMOCOM — JUILJIOMIHBIC, TTO-
JUIUIOUIHBIE, aHEYIUIOUAHbIE. [Ipy UCIIOIBL30BaHUN TAHHOTO KPUTEPUS MPHU-
HHUMAETCsl BO BHUMaHUE TaKXKe TO, YTO BUJ] IIPEACTABIIIET COOOM reHETUYECKH
3aMKHYTYI0, PENPOYKTUBHO M30JUPOBAHHYIO cuctemy. OcoOu OJHOrO BUAA
CKPEIHMUBAIOTCS MEXJIy CcOOOW M Jal0T IUIOJIOBUTOE MOTOMCTBO. OjHaKO,
MEKIY O0COOSIMH HEKOTOPBIX BHUJOB CKPEIIUBAHUE SIBIISIETCS BO3MOXKHBIM.
KpoMe Toro, B €CTECTBEHHBIX YCIOBUSIX MEXAY MOMYJSIUSIMUA OJHOTO BHUJA,
KUBYIIIUMH B Pa3HBIX YACTSAX apeajia, oOMeHa T€HaMHU HE MPOUCXOJUT, U B
ATOM CJIy4ae NPUMEHEHHUE KPUTEPUS PENPOAYKTUBHON MU3O0JISIIUA CTAHOBUTCS
HEBO3MOXHBIM. B COOTBETCTBUM C Ouoxumuweckum kpumepuem, y OpraHu3-
MOB Pa3HBIX BUJOB HMEIOTCS Pa3IMUMs MO0 OMOXMMHUYECKHUM IapaMeTpam
(coctaB U CTpyKTypa O€IKOB, HYKJIEHMHOBBIX KHCIOT, JPYIMX BEIIECTB B
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KJIETKE); a Y OPraHu3MOB OJTHOTO BHUJA €CThb CBOM OCOOBIN T€HETUYECKH 3a-
KpEIUICHHBIN Thn oOMeHa BemiecTB. OHAKO CYHIECTBYET U BHYTPUBHUOBAS
U3MEHYMBOCTh BCEX OMOXMMMUYECKHX Mokazarened. [IpuHuun Oumoxumuue-
CKOTO Pa3iuyus MHUPOKO MPUMEHSETCSA IJIsl U3YyUYEHHUs CIIOKHOU CTPYKTYpbI
BUJIa — BBISIBJICHUS MEJIKUX BHYTPUBUIOBBIX €IUHMI], OTIUYAIOUIUXCS IO
CTPOCHUIO OENKOBBIX MOJIEKYJ. Pa3BuTHE MOJEKYJSIpHOW OHOJIOTHMH B -10-
CJICIHUE JIECITUIETHUS MO3BOJUIIO U3YUUTh CTPOCHUE PsJia MTUTMEHTOB KPOBU
y )KUBOTHBIX. BBIJIO yCTAaHOBJIEHO TOHKOE CTPOCHUE MOJIEKYJ TeMOTIIO0NHA U
JPYTUX MUTMEHTOB U BBISICHEHO OOJIBIIOE CXOJCTBO B ATUX CTPYKTYpAX Yy CH-
CTEMATUYECKU OJIM3KUX BUIOB. DTOT K€ BBIBOJ OKA3aJICS CIPABEMINB U JJIs
MHOTHX APYTHUX HU3YUYEHHBIX BBICOKOMOJEKYJISIPHBIX CTPYKTYDP Y KUBOTHBIX.
HccnenoBanus mo OMOCUHTE3Y OJHUX U TE€X K€ aMUHOKHCIIOT, HAlIpUMep, Th-
CTUJWHA, ApTUHHUHA, TTOKA3aJI1, YTO OH MOXET OCYIIECTBIATHCS OJUHAKOBBI-
MU IYTAMH y pa3HbIX OPraHU3MOB, U, HAOOOPOT, CUHTE3 OJTHOM aMHHOKHUCIIO-
ThI (KaK JIU3UH) NPOUCXOJUT PA3TUYHBIMU MyTSIMH JaXXe Cpe/ld O4eHb OJIN3-
KUX BHUJOB >KMBOTHBIX. 3HAYUT, CTECIIEHbh OMOXMUMUYECKUX PA3IUUUN MEXKTY
BUJIAMU HE MOXET CIIY>KUTh HAJCKHBIM KPUTEPUEM HMX BHJIOBOU CamMOCTOS-
TEJIBHOCTH. ODmono2uuecKuti Memoo OCHOBAH Ha CXOJCTBE IOBEJICHUS OCO-
oeit onHoro Buma. Memoo snekmpodpapesa Oenkos MO3BOJSET ONPEICIAThH
BUJIOBYIO TTPUHAJIEKHOCTH MO KapTaMm 3iekTpodopernyeckux Gppakiuii 6en-
KOB. DTOT METOJ IIMPOKO MPUMEHSIOT I U3YUYEHUS] BHYTPUBUIOBOM I'E€HO-
TUMUYECKOW M3MEHYMBOCTH, HO €ro PEeAKO HUCIHOJB3YIOT JJIsi 00OCHOBAaHUS
BUJIOBOTO paHra M3y4yaeMoOW rpynnsl. [ enocucmemamuxa NPEACTABISAET CO-
0011 METO/I, 3aKTI0YAIOIINICS B CPAaBHEHUH BUJOB HA OCHOBAaHUU UCCIIEIOBA-
Hul komruieMeHTapHocty ux JHK. [l BUpycOB 1 MHKpPOOPTaHU3MOB 3TO
OOBEKTUBHBIN CHOCOO BBIJIETICHUSI BUIOB, OJHAKO, Y BBICHIMX OpPraHU3MOB
JAHHBIN METOJ] ‘BBIABIISIET CBOEOOpa3ue HYKICOTHUAHBIX IMOCIEAOBATEIHHO-
CTEH, UTO JJaJleKO HE BCErJa COOTBETCTBYET CTENEHU AUBEPIEHIIMU U BUIOBOM
000c00JI€HHOCTU. MMMYyHONI02UYeCcKUY Kpumepuli OCHOBaH HAa TOM, YTO BbI-
JeJICHWE BUJOB MPOBOJAUTCSA MO CEPOJIOTMUECKUM TectaMm. Hampumep, mo pe-
aKIUM, KOJIBIIEMPEIUNUTAIIMA C TECTOBBIM AHTUTEHOM MOXHO YCTAaHOBHUTH
CTEIEHb POJCTBA CPABHUBAEMBIX BHIOOPOK OPraHU3MOB. DTOT MPUEM MPUME-
HSIOT B JIOMOJIHEHHE K APYTMM KaK CHOCcO0 pa3rpaHUu€HUs TPYII, TPYIHO
paznuyaeMbIX JIpyruMu metojnamu. Co2ldacHOo 3IKON02UYEeCKOMY Kpumepuro,
KaKJbII BUJ MOXKET CYIIECTBOBAaTh B OMPEACIICHHBIX YCIOBUAX, OH MPHUCIO-
COOJIEH K 3TUM YCIIOBHSIM, BBITIOJHSET OMNPEACICHHYIO (DYHKIIMOHAIBHYIO
pOJIb B 9KOCUCTEME, TO €CTh KaX bl BUJI 3aHUMAET ONPEICIICHHYIO 3KOJIOTH-
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yeckyro Huiny. J[axke camble OJM3KUE BHUJIbI 3aHUMAIOT Pa3HbIE SKOJIOTHYE-
ckue Hulli. Hannyue 3K010rnuecKoil HUIIM CBOJIUT K MUHUMYMY KOHKYpPEH-
uuto. I eoepaguueckuti Kpumeputi OCHOBaH Ha TOM, YTO KaXKIbIi BHUJ 3aHU-
MaeT OIpPEICTICHHYIO TEPPUTOPHUIO, UMEET OIPEACICHHBIA apeall, HO Y MHO-
I'MX BUJOB €CTh COBIIAQJAIOIINE WM MEPEKPHIBAIOIIMECS apeajibl, €CTh pa3o-
PBaHHbBIC apeaibl, a BUIbI- KOCMOIOJUTHI 3aHUMAIOT OOUIUPHBIE TEPPUTOPHH.
DBONIOYUOHHBLI Kpumepuli 6uda 3aKI0YAaeTCd B €IUHCTBE SBOJIIOLIIMOHHOMN
CybOBI BUJIa KaK CUCTEMbI nonyJianuil. Mcnonb3oBaHue KpUTepUsi OCHOBAHO
Ha TOM, YTO BHJ MPEJCTABISIET COOOM €IMHOE 1IEeJI0e /10 T€X MOP; MOKa BCE
COCTABJISIFOLIME €TI0 MOMYJIAIMH SBOJIOLMOHUPYIOT B3aUMOCBA3AHHO, TO €CTh
OOMEHMBAIOTCSI T€HAMU W B3aUMHO OOYCIOBJIMBAIOT CYIIECTBOBAaHHUE APYT
npyra. Korna sta enunasi cuctema NMomyJisIlMA pacraiaetcest B Mpolecce I1-
BEpPreHIuy, 00pa3yeTcsi HECKaTbKO TaKUX CHUCTEM TOMYJSUUNA, KOTOpbIE
MOHO CYUTATh Pa3HbIMU BUJAAMU. DTOT KPUTEPUN IPUMEHUM B TE€X CIydasx,
KOTJla yJaeTcsl JOCTATOYHO TMOJHO MPOCIEeAUTh fipoliecc aueprennuu. [Ipu
JTMBEPreHIIMU CHayana o0pa3yroTcs JBa MOJBHJA, BIOCIEICTBUU 000CO0s-
IOIIHUECS] KaK BUJIBI.

Kak BugHO, T€ WM Jpyrue KPpUTEPHUH BUJIa HE SIBISIOTCS YHUBEPCATbHBI-
MHU.

COBOKYITHOCTb Y€PT, CBOMCTB, € MOMOIIIbIO KOTOPHIX MOKHO OMUCATh BUJ,
Ha3bIBAIOTCS npuzHakamu euda:Ilo K.M. 3aBajickoMy npu3HakaMu BUJA SIB-
JSTFOTCSL:

1) Tun opeanuszayuu: BWm o0JamaeT €IWHON HACIIEICTBEHHONH OCHOBOM.
['eHeTHUECKOE E€IUHCTBO “BHUAA TMPOSBIAECTCS B CHEHU(DUUHOCTH CHUCTEMBI
JIHK — PHK - Oenku, B CXOJACTBE THIIAa OOMEHHBIX pEaKIuid, MPOIIECCOB
MopQoreHe3a, BHYTPECHHEIO0 M BHEUIHErO CTPOEHHUs 0cC00eil, B CXOJACTBE
BHYTPHUBUIOBLIX OTHOIICHUI B MOIMYJISIIUU.

2) Yucnennocms: BUA BKIIOYAET MHOXECTBO OCOOCH, T.e. SBISCTCS
HaJIMHIUBUyaTbHBIM 00pa30BaHUEM. Y POBEHb YMCIEHHOCTU BUJa BXOJIUT B
€ro XapaKTepUCTHUKY.

3) Bocnpoussedenue: BUI — CAMOCTOSITEIILHO BOCIIPOU3BOSINIEECS B TIPH-
poae oOpa3oBaHKe, CIOCOOHOE B MPOIIECCE PA3MHOXKEHHUS COXPAHATH CBOIO
KaueCTBEHHYIO ONPEIEICHHOCTD.

4) /Tuckpemnocmu: BUJl CYIIECTBYET M 3BOJIOIMOHUPYET Kak OoJiee WU
MeHee 000c00IeHHOE 00pa30oBaHHUE.

5) Dkonoeuueckas onpedenennocmn. BUJ MPHUCIOCOOIEH K YCIOBHIM CY-
IIECTBOBAHUSA M KOHKYpPEHTHOCNOCOOeH. OH 3aHUMAET ONMpPEACICHHOE MECTO

105



B 9KOCHCTEMaX M BBICTYNAET KaK OTJEIHHOE 3B€HO B KPYTOBOPOTE BEIIECTB U
BO B3aMMOCBSI3SX JKHBOTO C JKHBBIM.

6) [eoepaghuueckas onpedenennocms: BUI PacCeeH B MPUPOJIE HA OIpe-
NEJICHHOW TeppuUTOpUU. Apean sIBJsSETCs, KaKk MpaBUiIo, 00sS3aTeNbHON Yep-
TOM, BXOJIAIIEH B XapaKTEPUCTUKY BHUJIA.

7) Mnozoobpazue ¢popm: Bun nuddepeHmpoBad U 00JagaeT BHyTpEHHEH
CTpYKTypoil. Bkimtouass MHOTO pa3sHOpPOAHBIX (OPM, BHJ BBHICTYNAET KaK:CH-
CTeMa, OCHOBHOM €TMHUIIEH KOTOPOU SBJISETCS MECTHASI OIS

8) Ucmopuunocmy: BUI — CUCTEMa, CIOCOOHASI K 3BOJIOIIMOHHOMY Pa3BU-
TH10. UCTOpUYHOCTH BUAA MPOSBIIAETCS BO BpEMEHHOM CYILIECTBOBAHUH €TO.

9) Vemotiuueocms: BuI 00MagacT COCOOHOCTHIO COXPaHATh KaueCTBCH-
HYIO OMPE/IETIEHHOCTh B TEYEHUE U3BECTHOTO T€0JOTUYECKOFO BPEMEHHU.

10) L{enocmnocmob: BUA HE MIPEACTABIIET COOOM CYyMMBI OCOO€H, a sSBIISeT-
Csl IJIEMEHHOM OOIIHOCThIO, 00bEAMHEHHOW BHYTPECHHUMHU CBSI3SIMH.

13.4 [les10cTHOCTH BH/IA M MEXAHM3M ee HO/AiePKaAHNs, CTPYKTYypa

JIroOo¥ BUI — 3TO HE KOHIJIOMEpaT TOIYJISAIUM, a CIOXHas CHUCTeMa C
MHOTOYPOBHEBOM Hepapxueit Omoxoposorunyeckux rpyni. CBs3siMH, KOHCO-
JUIUPYIONIMMH €r0 B IEJIOCTHYIO. CUCTEMY, SIBIISIOTCS BUJIOBBIC ajarlTallkH,
MOJIC3HBIC BUAY KaK IEJI0MY.

Hacenenue nro0oro Buja paciiajiaeTcsi Ha OTHOCUTEIBHO U30JIMPOBAHHBIE
TpymIbl ocobei. BHyTpH HOMyNSIuil BBIAEISIOT HEIOJITOBEYHBIE TPYIIITHI
oco0eil, 00bETMHEHHBIX 00JIe€ TECHBIM I€HETUYECKHUM POJICTBOM. Y pacre-
HUW TaKWe TPYMIblHA3bIBAIOT OMOTUIIAMH, y JKUBOTHBIX — JeMaMu. Boiimie
MOMYJISIITUOHHOTO. YPOBHSI BHYTPUBUJIOBBIMH CTPYKTYpPaMU OKa3bIBAIOTCS: Y
pacTeHUI — SKOTHUHBI U TTOJABUJIBI, Y )KUBOTHBIX — ITOJIBH/IBI.

Kak crpyktypubie equnuiel Buaa, K.M. 3aBajackuil BbLACISET CIEAYIO-
nme: 6uomun — COBOKYIMHOCTh (DEHOTHUIIOB, JETEPMUHUPOBAHHBIX OMpEje-
JIEHHBIM. T€HOTHUIIOM (TPYIIa TEHETUYECKA OYE€Hb CXOJIHBIX 0Cc00ei); Mopgho-
buonoeuueckas epynna (uzopeazenm) — rpynmna OpraHu3MOB BHYTPHU MOMYJIs-
MU, OJJMHAKOBO pearupyromias Ha yCJIOBUSL CPEIbl; 9KO3IeMeHm — BHYTpPH-
nomnyJisiuoHHast popma, obJamaromias eIMHBIM IeHEeTHYECKUM HEepacIIeTlis-
IOIUMCSI KOMITJIEKCOM; MeCmHAsi (IOKANbHASL) NONYIAYUs — OTHOCUTEIBHO
000co0IeHHas TpyIa, CTaOWIBHO 3aHUMAIOIIAs OMpPESICHHYI0 TEPPUTO-
pHIO U ciocoOHasi K CaMOBOCIIPOM3BEICHUIO, SIBJIICTCS OCHOBHOM €IUHMIICH
HacesJeHuss BuAa U Oosee-MeHee 000COONEHHBIM CTPYKTYPHBIA 3JIEMEHT;
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9Komun — paca, NpU3HAKU KOTOPOU OMPENENSIOTCS MECTOM OOUTaHWUS; nOoO-
6u0 — chopMHUpOBaHHAs Teorpaduyueckas WM SKOJIOTHUYeCKas paca (COBO-
KYITHOCTD JIOKQJIbHBIX MOMYJISLNUNA BUAA, 3aCEJSIIOLUIMX YaCTUYHO €ro apeas u
OTJIMYAIOLIUXCS TI0 HEKOTOPBIM MPU3HAKAM OT APYTUX MOMYJSLUNA 3TOTO BU-
11a); nosysuo — reorpapuyeckas UM dKOJIOrMYecKas paca, MOYTH JOCTUTIIAsS
COCTOSIHMSI MOJIOJIOTO BHJIa (COBOKYITHOCTH MOMYJISIIIUN, KOTOpPbIE MPUOOpENn
He Bce nmpusHaku Buaa). [Io A.C. bapaHoBy B kauecTBe BHYTPUBUIOBBIX €11-
HUIl TPUHUMAIOTCS: OCOOb, CeMbs, JieM (HEI0JTOBEYHbIE TPYIIBI 0cO0ei
BHYTPH TIOMYJISAIUH, OOBEAWHEHHBIE O0Jiee TECHBIM TEHETUYECKUM POJI-
CTBOM), TpyIIlia AEMOB, MOMYJSAIUs, TPyNNa MOMYJISIUN, TOABU, TOIYBU/I,
BU/I, HAJABU/I.

B o01iem, BUI MMEET CIIOKHYIO CTPYKTYpY. EanHOOOpasue B TepMUHOIIO-
T'HH 10 CTPYKTYPHBIM €IUHUIIAM BHIa OTCYTCTBYET.

B momynsusx mpu CKpemuBaHUSX BO3HHKAIOTBO3MOXKHOCTH HUBEIIUPO-
BOK Pa3JIMudid, © HA 3TOM OCHOBAaHO €IWHCTBO BHa KaK JUHAMUYECKOW CH-
CTeMBbI. MeX Iy TOMyJISIUsIMH 1 TIOABUIaMH, KaK Obl HM OBLITM OHU U30JIHPO-
BaHbI, BCETJla CYIIECTBYET MOTOK IN€HETUYECKOM HMH(popmaruu. ITo odecrie-
YUBAET UHTErPALINIO TEHOPOHIOB OTACIbHBIX MOMYJISIIUA.

Wtak, B HacTosIee BpeMs MPEICTaBIICHUS O BUJE 3HAYUTEIBHO YIIIyOH-
auck. V3ydyeHsl HOBbIE uepThl Buia. JiMeeT MecTo mo3HaHWE reHEeTUYeCKOu
OCHOBBI BHJIa. Ha coBpeMEHHOM ypOBHE 3HAaHUW MOXKHO JIaTh CIEAYIONIYIO
bOpMYIUPOBKY BUY: 6U0 — 3TO-COBOKYIMHOCTh 0COOEM, 00Iagarommx o01m-
MU MOP(HOPU3NOIOTHUECKUMHU MNPU3HAKAMU U OOBEJUHEHHBIX BO3MOXKHO-
CTBIO CKPEINIUBAHUS APYT C APYTroM, (POPMHUPYIOMUX CHUCTEMY IOIYJISIUH,
KOTOphle oOpasyroT-obuiuii apean (A.B. S6mnokos, A.I'. FOcydos, 2006).

BOl'lpOCBI AJIl CAMOKOHTPOJIsA

1 KakoBa uctopusi pa3uTus MOHITUS «BU»?

2 ‘B 4eM CynrHOCTh THIOJOTHYECKOW, HOMUHAIMCTHYECKOM, OMOJIOTHYE-
CKOM KOHIIeNIMK BUa? JlokazaTelbCTBa PEAIbHOCTH BU/IA.

3" CTpyKTypHBIE €IMHUITHI BUA.

4 B yem paznuuue MEXAy NMPEICTABICHUSIMH O BUAE KaK T€HETUYECKU
3aKpBITOM U F'€HETUYECKU YCTOMYMBOU cucTeMax?

5 ®opmyIUpOBKa MOHATUS «BU]I.

6 Kpurepuu Buna. IloueMy npu pa3inuuyeHUH BUIOB MPUXOIUTCS MOJIb30-
BAThCS PA3HBIMU KPUTEPUSIMU?
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Jlekmust 14 BugooOpa3oBaHue - pe3yJabTAT MUKPOIBOJIIOIUN

14.1 IlonsTre 0 BUI000Opa30BaHUU
14.2 OcHOBHBIE ITyTH U CIIOCOOBI BUI000pa30BaHUS
14.3 [IpunHIMn ocHOBATEIS

14.1 IlonsiTHE 0 BUA000PA30BAHUU

BunoobpazoBanue sBIsSE€TCS MNPOLECCOM, IMPU KOTOPOM HPOUCXOJAT
aJlalTUBHBIE MPE0Opa30BaHusl BHYTPHU CTAPOTO BUAA, TPUBOISLINE K BOSHUK-
HOBEHUIO OJIHOTO WJIM HECKOJBKMX HOBBIX BHUJIOB (pucyHok'10). Kak orme-
yeHo B qurteparype (A.B. SA6aokos, A.I'. FOcydos, 2006); BOSHUKHOBEHHE
W30JISIIIAN MEXKTy YacTSIMU BHUIOBOTO HACEJICHUS O3HAYACT pa3JeicHUEe BHIA.
[TosToMy, 6udoobpazosanue npedcmasnsem cobou. pazoeneHue (80 8pemeHu
U npocmpauncmee) npedcoe eOuHo20 8udda Ha 08d Wit Heckowko. 1lpu Bum0-
00pa3oBaHUM MPOUCXOAUT MPEBPAIICHUE T€HETUUYECKH OTKPBITHIX CHCTEM B
TeHEeTUYECKHU 3aKpbIThie. Br1ooOpa3oBaHuE OCYIIECTBISETCS HA OCHOBE IO-
CTOSIHHO COBEPILIAIONINXCS BHYTPU BHJA HPOIECCOB MUKPOIBOJIOLNH: TOSIB-
JICHUS DJIEMEHTAPHOTO IBOIOIMOHHOTO MaTepuaia, TeUCTBUS dJIeMEHTAPHBIX
IBOJTFOITMOHHBIX (PAKTOPOB, BO3HUKAIOIIETO 3JIEMEHTAPHOTO ABOIOIMOHHOTO
SIBJICHHS (M3MEHEHHE TeHOTUITHYECKOTO COCTaBa MOITYJISIUN ).

14.2 OcHOBHbIE MYTH U CNIOCOOBI, MPUMEPHI BUA000pa30BaHUs

Kak ocHOBHBIE “ITyTH BUI000pa30BaHUs BBIJICISIOT aJUIONATPUUYECKOE,
CUMIIATPUIECKOE;, QUTIETHIECKOE, TUBEPTCHTHOE, THOPUIOTCHHOE. ALionam-
puueckoe 6udoobpazosanue — 3T0 BUJ000pa30BaHKE, IPU KOTOPOM JTUBEPTHU-
pyIoIue TMONYJISIINN W30JUPOBAHBI APYT OT ApPyTra MpOCTpaHCTBEHHO. B oc-
HOBE aJJIOMATPUUECKOTO BUI000pA30BaHUS JICKAT T€ WU HHBIC (hOPMBI TIPO-
CTpaHCTBEHHOH m3oysuu. CrocoObl aJIonmaTpudeckoro BUA00Opa30BaHHUS:
¢dbparMeHTaIus, pacrajgeHue apeansa POJUTEIHCKOTO BUIa (BOSHHMKHOBEHHE
BUJOB MalCKOTO JIAHJIBIIA), PacCEICHNE UCXOTHOTO BHIA (TPYIIIBI OOIBIINUX
4aeK, HEKOTOPBIX PENTUIINMA, aM(prOrii, HACEKOMBIX ).

Cumnampuuecxoe 6u00006pazoearue — 3TO BOZHUKHOBEHHWE HOBOTO BHIA
BHYTpU apeana ucxojHoro. Crnocobamu Takoro BUJI000pa30BaHUS SIBIISIOTCS
aBTOMOJIUIION U (MOTy4YeHBI BUJIBI XpU3aHTEM, Tabaka, kapToderns), auio-
MOJIATUTOUAUS  (TTOTy4YeHbl THOPHUABI MIIEHUIIBI U PXKU, aTbIYU U TEPHA, P —
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OMHBI U KU3WJIbHUKA), CE30HHASI M30JAIMS (CE30HHBIE pachl y MOrPEMKA,
SIPOBBIE€ U O3UMBIE PAChl MPOXOIHBIX PHIO).

Dunemuuecxkoe 8u0006pazoeanue - TO BUA000pa30BaHUE, KOT/Ia BUJ U3-
MEHSIETCS B 4epejie TMOKOJIEHUN (Hampumep, psill MCKOMAeMbIX €BPOMNEHCKUX
CJIOHOB), MPEBpAIaeTCs B HOBbIN BU. ['paHUIIBI MEXTy OTACIBHBIMU BUAAMU
B (uiieTudeckoM psaay (opMm MpOBECTH HEBO3MOXKHO — OHa Bcerja Oyler
YCIIOBHOM.

Jlueepeenmnoe 6udoobpazosanue. ITOT THN BUAooOpazoBanusa Y. Jlapsun
CUHMTAJI CaMBIM PacIpoOCTpaHeHHBIM. [IpuMepaMu JaHHOTO THUIIA. SBIISIOTCS
JMBEPTEHIINS TapBUHOBCKUX BBIOPKOB Ha ['amamarocax, BOSHUKHOBEHUE He-
CKOJIbKUX BUJOB CUTOB BOKpYT MpiaHacKOro Mops B pe3yJsibTaTe pa3iacieHus
€AMHOMN TIPEIKOBOU (hOPMHBI.

OnHuM U3 MyTel BUI000pAa30BaHUS SIBIISIETCS 2UOpudoceHHoe 8ud0oopa-
308aHue (CuHeeHes), KOTOPOe SBIISIETCS OOBIYHBIM y-pacTeHuid. B aToM ciydae
MOTYT OOpa30BBIBATHCS KOMIUIEKCHI BUIOB (WM SHOJYBHIIOB), CBS3aHHBIX
MEXy coOOM rHOpuan3alueil — CMHraMeoHsl. ‘B’ ciiydae Takux THOpHUIHBIX
KOMILUIEKCOB MHOTJIa OBIBACT TPYIHO OOHAPYKHUTH YETKHUE TPAHUIIBI MEXITY
OT/EJIbHBIMU BUJIAMH, XOTS BHUJbI KaK. YCTOMUMBBIE TE€HETUUYECKUE CHUCTEMBI
BBIJICJISIFOTCS BIIOJIHE OTIPEJICIICHHO.

14.3 IIpuHOUI OCHOBATEJIA

[Ipu Bug00Opa3oBaHu# B TOM WK UHOU (hOpME NEUCTBYET npuUHYUn OCHO-
samens. CTOPOHHUKH TEOPUM AJIONMATPUUECKOTO BU000pPA30BAHUS CBA3BI-
BAIOT BUJI000pa30BaHme ¢ KpaeBbIMU (nepudepruueckuMu) uzonaramu. Kpae-
8vle U30/1Mmbl — 3T0 HEOObIIINE MOMYJISALUN Ha nepudepun apeaiia BUaa, Ko-
TOpbIE CYIIECTBYIOT B HEOJArompUATHBIX YCIOBUSAX. OHHM JKECTKO H30JUPO-
BaHbl OT OCTAIBHBIX MOMYJSIUNA COOCTBEHHOTO BUIA. MM cBOMCTBEHEH uH-
OpuouHe; WU OJM3KOPOJCTBEHHOE CKpEIIMBaHUE, KOTOPOe MPUBOAUT K IO-
BBIIIGHUID TOMO3UTOTHOCTH. JJisl KpaeBbIX momyJisiiuii . Maiip u chopmy-
aupoBai npunyun ocrosamens. COTJIaCHO €My OTPaHUYEHHAs YUCIECHHOCTH
MOJO00HBIX MOMYJISIUA BEJET K TOMY, YTO T'€HO(OHJ MX B CUIIY CIIy4YalHOU
BBIOOPKH Cpa3y CYLIECTBEHHO OTJIMYAETCS OT TeHO(OHJa OCHOBHOW MacChl
BHJIA, T.€. OMYJISIUS OCHOBATEJIEH HOBOTO BUAA TEHETUYECKU OTINYAETCS OT
BHUJIA POOUTEIBCKOTO.

Kpome oTmedenHoit, ectb apyras ¢popma npuHiuna ocHoBatens. CyTh ee
3aKJIF0YAETCSl B TOM, YTO HOBAsl MOMYJISIIIUASI MOKET BO3HUKHYTh BCETO OT He-
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CKOJIbKMX HMCXOJIHBIX OCOO€M, MOmaBIIMX B OJaronpusTHbIE YCIOBUS. DTHU
HEMHOTHE 0COOM-OCHOBATENIM HECYT JIUIIb YaCTh T€HETUYECKON M3MEHUYUBO-
CTH poauTenbckon nonysauuu. [losTomy nomynsius, Koropas oOpazyercs OT
ATUX 0co0el, OyJeT MeHee pa3HOOOpa3HOM, TeHO- U (DEHOTHUIUYECKH OJTHO-
poaHoi. OJIHaKO 3TO MOXET OBITh J0 TEX IMOp, MOKa HE MPOU30MIeT obora-
HIeHUE €€ TeHO(POHIA 32 CYET HOBBIX MYTAllUi WJIU TOIMOJIHEHUS 32 CUET UM-
Murpanuu. B HEOOJbIINX MOMYJANUSAX TE€HbI MOTYT OBITh MOTEPSHBIBpe-
3yJbTaTe KOJEOAHUW YMCIEHHOCTU MOMyJsiuuil. JelicTBUe mpuHIUIla OCHO-
BaTelisl B 3TOM CJIy4Yae BBITEKAET U3 CHEIU(UKHA MOMYISIUOHHBIX BOIH KaK
AJIEMEHTapPHOTO SBOJIOIIMOHHOIO (DakTOpa; B KaKOW-TO MOMEHT MCTOpHUYE-
CKOTO Pa3BUTHs TeHO(OH] YUCIEHHO PE3KO COKPAILEHHON MOMYJISIUN OMpe-
JNEIUT U3MEHEHHYIO T€HETUYECKYIO CTPYKTYpPY T'PYIIbI B IIEPUO]T TTOCIEAYIO-
LIEr0 YBEJIWYEHUS] YHUCICHHOCTH. ONMMCAaHO MHOYKECTBO. CIIy4aeB, KOTJa OT
HEMHOTHUX OCOO€ MPOMCXOAUIN MHOTOYHUCICHHbIC ‘TONMYJISIUUA. BoJbinH-
CTBO MJICKOTIUTAIOIINX U NTHII, YCIEIIHO BCEICHHBIX B CeBepHON AMeEpUKe,
ABctpanuu, HoBoil 3enanauu, sSBISIIOTCS MOTOMKaMU HEMHOTHUX ocoOeil. Ha
MPOTSDKCHHUH DBOJTIOIUY KU3HHU Ha 3eMIIe MOJOOHBIC ClTydan ObUTH HEPEIKU U
JOJIKHBI OBbLTM MPUBECTH K BOSHUKHOBEHHUIO HOBBIX BUJIOB.

Bomnpoch! 11 caMOKOHTPOJIS
1 Yro Takoe BUm00Opa3zoBaHue?

2 OCHOBHBIE ITyTH ¥ CHIOCOOBI BHUI000pa30BaHMSI.
3 IlpuHIIMIT OCHOBATENS, U3 YETO BBHITEKACT €ro JehcTBrEe?
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Jlekuus 15 DBOJIIOIIMA OHTOrE€HE3a, COOTHOIIEHHE OHTO- H
¢puorenesa

15.1 TloHsTHE MaKPOIBOITIOIIUH

15.2 OO6mwue npeacTaBieHusi 00 OHTOTE€HE3€ U IBOIIOIMN OHTOTEHE3a
15.3 3HaueHue KOPPENAIid U KOOPAUHAITUH

15.4 buoreHeTHuyecKui 3aKOH, y4eHHUe 0 GuiIdMOpHOreHe3ax

7.1 TlonsiTHe MAKPOIBOJIOIUH

Bo Bropyto nonosuny XIX Beka, B 310Xy pa3BUTHUSL KJIACCHYECKOTO Jap-
BUHHU3MA IOCTPOEHUE JBOJIFOIIMOHHOW TEOPHHU IMPOBOJIMUIOCH HA OCHOBAHHH
PEe3yJIbTAaTOB, MTOJYUYEHHBIX B CAMBIX Pa3HOOOPa3HBIX pasfiesiax OUOJOTHH, UC-
clieoBaTeNsIMA, Pa0OTaBIIMMHU C TPUMEHEHHEM <OINCATEIIbHBIX U CPaBHHU-
TEJIbHBIX METOJO0B. JTO MO3BOJMUJIO CO3/aTh JOCTATOUYHO PA3BEPHYTYIO Kap-
TUHY OCHOBHBIX 3TAllOB W SIBJICHUN 3BOJIIOIIMOHHOTO MPOIECCa, a TAKXKE CO-
31aTh B MEPBOM MPUOIMAKEHUU OOIIYI0 CXEMY (PUIIOTEHE3a >KUBBIX OpTraHU3-
MOB. Takoe KJIacCMUeCKO€ HAIpaBJICHUE B Pa3BUTHUU HBOJIIOIIMOHHBIX HUICH
SABJISIETCS HW3YYEGHHEM TMpollecca MaKPOABOIIONUHU. MaKpOodBOIIOIMOHHBIM
MIPOIIECC, B OTINYNE OT MUKPOIBOJNIOIMOHHOTO, OXBAaTHIBACT OOJIBIIINE OTPE3-
KM BpEMEHH, OOIIMPHBIC TEPPUTOPHUH U BCe (BKJIFOUAS BBICIINE) TAKCOHBI JKH-
BBIX OPTraHM3MOB, a TakKXKe<BC€ OCHOBHBIC OOIME U CHCIUAJbHBIC SBICHUS
DBOJIIOIHH.

JlaHHBIE CHUCTEMATHKH, TMaJeOHTOJIOTHU, Ouoreorpaduu, CpaBHUTEIHLHOU
aHATOMUM, MOJIEKYIIAPHONW OMOJIOTUU U JIPYTUX OMOJIOTMYECKUX NUCIUILINH
TAIOT BO3MOJKHOCTE, ¢ OOJBIION TOYHOCTBIO BOCCTAHABIMBATEL XOJ DBOJIIOIH-
OHHOTO TIPOIIecca Ha JIFOOBIX YPOBHAX BhIIIEe BUJa. COBOKYIHOCTh ATUX JIaH-
HBIX COCTaBJISIET OCHOBY (PMIIOTEHETHUKH — JUCIUILIAHBI, TTOCBSIICHHON BBI-
SICHEHUIO ‘'0COOCHHOCTEH ABOIIONMHM KPYIHBIX TPYII OPraHUYECKOTO MUpa.
ComnocTaBiieHHE X0/1a SBOJIIOIIMOHHOIO TMPOIIecca B pa3HbIX IpyInax, pyu He-
OJIMHAKOBBIX YCIOBUSIX BHEIIHEW Cpejbl, B Pa3HOM OMOTHYECKOM U aOHOTH-
YECKOM OKPY>XEHUU U T.JI. TO3BOJISIET BBIICIUTH OOIIUE, XapaKTEPHBIE JIs
OOJIBIIIMHCTBA TPYNIT OCOOEHHOCTU MCTOpUYECKOro pa3BuTusi. Ha makposBo-
JIOIMOHHOM YPOBHE BHYTPU BHOBBH BO3HHUKIIUX (PopMm 0e€3 Kakoro-inbo me-
pephIBa MPOI0JHKACTCS MPOLIECC MUKPOIBOIIIOIUK. HapyiaeTcst muib Xxapak-
TE€p OTHOIIEHUW MEXJY BHOBb BO3HHUKIIMMH BUJaMH. Tenepb OHU MOTYT
BCTYIIaTh B MEKBUJIOBBIC OTHOIIEHUSI. ITU OTHOIICHHS CIIOCOOHBI TTOBIHUATH
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Ha DBOJIIOIMOHHOE COOBITHE JIUIIH WU3MEHSS JABJICHWE W HAIPaBJICHHUE JICH-
CTBUS DJIEMEHTAPHBIX IBOJIIOIMOHHBIX (PaKTOPOB, TO €CTh Yepe3 MHUKPOIBO-
JIOUMOHHBIA ypOBEeHb. MaKpO3BOJIOIIMOHHbBIE SIBIICHUS, UMEs OTPOMHbBIC
MaciTadbl BpEMEHHU, UCKITIOUAIOT BO3MOXKHOCTh UX HEMOCPEIACTBEHHOIO IKC-
NEePUMEHTAILHOTO UCCIEOBAHUA. 3HAYUT, UX PE3YJIbTaThl OKa3bIBAIOTCSA MO-
HSATHBIMU JIMIIb C MO3UIIMI MEXaHW3Ma OCYIIECTBICHUS 3BOJIIOIUU — C TTO3U-
U MUKPOIBOIONMHA. Ha MHUKPOIBOIIONMOHHOM (BHYTPHBHIOBOM) YPOBHE
IIPY U3YYEHUH SBOJIOINH 0KA3aJI0Ch BO3MOXHBIM TPUMEHUTh TOYHBIS. IKCIIE-
PUMEHTAIIbHBIE TIOJXO/bI, KOTOPHIE TOMOTJIHN BBIICHUTH POJh-OTACIBHBIX
IBOJIIOIMOHHBIX (DAKTOPOB, CHOPMYIUPOBATH MIPEACTABICHUS .00 -3JIeMEHTap-
HOU SBOJIIOIIMOHHON €IMHHUIIE, PJIEMEHTAPHOM 3BAIIOLIMOHHOM ‘MaTepuaie u
SIBIICHUH.

B 30-e ronsr XX B. B pe3ysibTaTe UHTEHCUBHOIO Pa3sBUTHS MOIMYJISIIUOH-
HOM T'E€HETUKH BO3HUKJIA OOBEKTHBHASI BO3MOXKHOCTH 00Jiee TIIyOOKOro Imo-
3HAHUS MEXaHW3Ma BO3HMKHOBEHHSI HOBBIX NMPHU3HAKOB (aJanTamuii) u Mexa-
HU3Ma BO3HUKHOBEHUS BUJIOB, Y€M ATO OBLIO.BO3MOXXHO paHee, JIUIIb Ha OC-
HOBe HaOmrofeHui B npupoje. CylmecTBEHHBIM MOMEHTOM IIPU ATOM OKa3a-
Jach BO3MOXKHOCTb MPSIMOTO JKCIIEPUMEHTA MPU U3YYEHUH MEXaHHU3Ma 3BO-
JIOUMU: OJarojapsi UCHOJIb30BAHUIO OBICTPO PA3MHOKAIOIIUXCA BUIOB Opra-
HU3MOB CTAQJI0 BO3MOXHBIM MOJIEIUMPOBATh JBOJIIOIMOHHBIE CUTyallMd U
HaOMI0AaTh MPOTEKAHHWE HBOJIIOLUMOHHOTO Mpolecca. 3a KOPOTKOE BpeMs B
M3Y4aeMbIX COBOKYITHOCTSX CTaj0 BO3MOXKHBIM HAOJIONATh 3HAYMMBIE JBO-
JTIONMOHHBIE N3MEHEHHS ~ BIUIOTH 10 BOSHUKHOBEHHUSI PEIIPOTYKTHBHON H30-
JSIAA UCXOJTHOU (POPMBL.

15.2 O61mme npeacraBjieHusi 00 OHTOTeHe3€e M IBOJTIOIMU OHTOTreHe3a

Onmoecenez (rp. ONt0OS - cyiee, genesiS - MPOUCXOXIACHHE) — 3TO HH-
TUBHlyallbHOE PAa3BUTHE OPraHU3MOB, B MPOLECCE KOTOPOrO M3 OIUIOAOTBO-
PEHHOI0 siifiia (MpyU MapTEHOTEHE3€ W3 HEOIUIOJOTBOPEHHOI0) Pa3BUBAETCS
B3POCIIbIA OpraHu3M. Y NpOCTEUIINX OHTOTE€HE3 OCYUIECTBISETCS B IIpeaeiax
KJICTOYHOM opraHu3anuu. TepmuH BBen OJ. ['ekkens B 1866 r. OHTOreHes
MPEACTABISIET COOOM HEOTHEMIIEMOE CBOMCTBO KU3HM, KAaK BOJIOIUS, U €€
nponaykt. [Iporecc oHTOreHe3a mpeacTaBisieT coOO0M peann3alrio TeHeTHYe-
ckoi mHpopmanuu. OHTOTeHe3 — 3TO MPEeaOoNpeIeIEHHbIN Tpoliecc, U, B OT-
JMYKE OT SBOJIOLMHM, SIBISIETCS Pa3BUTHEM [0 Iporpamme (€10 CIyKHUT Te-
HOTHII JITAHHOW 0COOM), pa3BUTHEM, HAMPABJICHHBIM K OMPEACICHHON KOHEY-
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HOM LI€TM, KOTOPOU SBIIIETCS JOCTH>KEHHUE MOJOBO3PEIIOCTH U PA3MHOKEHUS.
B 10 e BpeMsl, yCI0)KHEHUE OpraHU3aliK B Py MOKOJIEHUM — €CTh pe3yJib-
TaT Mpoliecca HBOMIONKUA. YeM CI0KHEee OpraHu3aius B3pocaoro opraHusma,
a 3TO SIBJISIETCS] OTPAKEHUEM DBOJIIOIIMH, TEM CIOKHEE U IJTUTEIbHEE MPOIIECC
€ro OHTOreHe3a. Tak OKa3bIBalOTCA TECHO B3aMMOCBS3aHHBIMU UHIUBUAYAIb-
HOE pa3BUTHE W 3BONIONMS (pUCyHOK 11). OHTOreHe3 COCTOWT M3 3TalloB
(3TanmHOCTh — €eIlle OJHAa OCOOEHHOCTh OHTOTEHE3a): IMOPUOHAILHBIN 3Tall,
NOCT3MOpPHUOHAJILHOE PAa3BUTHE W KU3Hb B3pOCiIOoro opranusMma. KpyrHbie
ATanbl (IEPUO/bl) Pa3BUTHUS MOXKHO TMOJIpa3IeNiUTh Ha OoJjiee JpOOHBIE CTa-
MY, KaKk B YMOPUOHAJILHOM PAa3BUTHH MMO3BOHOUYHBIX — OJACTYJIbI, TaCTPYJIbI,
Helpynbl. Ctaauio ApoOsieHus], B CBOIO OuYepelb,  MOXKHO, pa3lieuTh Ha
CTaJNM ABYX, YEThIpEX, BOCbMHU U Oosiee OnmacTomepos. B pesynpTare mnpen-
cTaBJeHUE 00 STAHOCTH OHTOTEHE3a TEPSIETCS U BLIPUCOBBIBAETCS BIIOJHE
IUTAaBHBIM MpOLECC WHIWBUAYaJIbHOTO pa3BUTHs.« Kak BUIHO, OHTOTEHE3
IpEeACTABISIET COOOM YHOPSIOYEHHYIO IMOCIEAOBATEIBHOCTh IPOLECCOB
(A.C. Cegepuog, 1987, 2005) .

DBOJIIOLIMOHHBIE U3MEHEHHUSI CBA3aHbl HE TOJIBKO C 00pa30BaHUEM U BBIMHU-
paHueM BUJIOB, MPeoOpa30BaHUEM OPraHOB; HO U C MEPECTPOMKON OHTOTreHe-
TUYECKOro pa3BUTHS. be3 H3MeHEeHMs "OTACNbHBIX CTaJUi B OHTOIEHE3E
HembiciuM  (usiorene3.  dwitorenes (rp. phyle — mems, pox, Bua, genesis
— MPOUCXOXKJEHHUE) — HUCTOPUYECKOE pPAa3BUTHE OPraHWYECKOro MHpa, pas-
JUYHBIX CUCTEMATUYECKHUX I'PYIII, OTAEIbHBIX OPTaHOB M UX cUcTeM. Pa3nu-
4aroT (PUIIOTeHE3 TPYIII KUBOTHBIX, PACTEHUH, (PUIIOT€HE3 OPraHOB.

B xozne sBomonny HaOMIOAAeTCsl UHTErpals OpraHu3Ma — yCTaHOBJICHHE
BCce 00Jiee TECHBIX AMHAMUYECKHUX CBS3EM MEXKIy €ro CTpyKTypamu. OTOT
OPUHIUIT OTYACTH OTPaKAeTCsl M B XOJie AMOpHOreHe3a. DBOIIOLUS KU3HU
COMPOBOXKAACTCS, MOCTETIEHHBIM yCHJIEHUEM au(depeHaiu 1 1Hel0CTHO-
CTH OHTOT€HE3a, YBEIMYEHHUEM YCTOMYMBOCTH OHTOTEHE3a B XOJI€ IBOJIIOIUU
#u3HU. OpraHu3M B OHTOI'€HE3€ HU Ha OJHOW W3 CTaJHil pa3BUTHUS HE SBIIA-
€TCsl -MO3aMKOW YacTel, OpraHoB WM Npu3HakoB. Mopdonoruueckas u
(yHKIHMOHANbHAA LEJOCTHOCTh OPraHU3Ma B €ro JKU3HEHHBIX IMPOSBICHUSAX
He BBI3bIBACT HUKAKUX COMHEHUH. Eie ApucTtoTens npyu CpaBHEHUU PA3JIHY-
HBIX OpPTaHU3MOB YCTAaHOBUJI €IUHCTBO UX CTPOCHMSI U 0OOOCHOBAJ yUYEHHUE O
MOP(OJIOTHYECKOM CXOJICTBE, BBIPAKAIOIIMMCS B MOJOKEHUM U CTPOCHUU
OpraHOB y pPa3HBIX >KUBOTHBIX (COBpEMEHHasi TOMOJIOTHUSI OPraHOB), Pa3BUI
IPEACTABICHUE O COOTHOUIEHUH OPTaHOB, O B3aUMO3aBUCUMOCTSX B UX CTPO-
eHuu. bonbioe 3HaUeHre B ICTOPUH BOIIPOCA O B3aUMO3aBUCUMOCTSIX
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yacteld opranuzma umenu B3risiabel JK. KioBwe. [lo ero mpeacraBieHusm,
Kak ObIJIO OTMEYEHO paHee, OPraHu3M SBIISIETCA 1IEJI0CTHOM CUCTEMO, CTpoe-
HUE KOTOpOU ompenensieTcss ee (PyHKUUEW; OTIeIbHbIE YacTH W OpTaHbl
HAXOJIATCSI BO B3AMMHOM CBSA3M, MX (PYHKIIUH COTJIACOBAHBI U MPUCTIOCOOJICHBI
K U3BECTHBIM YCIIOBUSIM BHEIIHEH Cpelibl (MPUHIIMI KOPPEISIUN U TPUHIUIT
yclioBUM cymiecTBoBanus). Ha npucnocoOienrs opranu3aMa K BHEIIHEH cpe-
JIe ¥ YCIOKHEHUE €r0 CTPOEHUsS KaK HamOoJiee SIPKYI0 XapaKTEPUCTUKY IBO-
JFOIMOHHOTO Tporecca ykasbiBal Y. Jlapsud. OH oTMedan, 4T0 KOOPAUHAIUA
4acTell ecTh pe3yJbTaT UCTOPUUECKOrO MPOoLEecca NPUCIOCOOIEHUS OpraHu3-
Ma K YCIIOBHSIM JKM3HH. B panbpHEWIlIeM MHOTME YUYEHbIE MOJYEPKUBAINA TOT
¢dakT, 4TO OpraHu3M BCETlla pa3BUBAETCS Kak lenoe. MiMeeTcsi '0ueHb CIOoXK-
Hasl CUCTEMa CBA3EeH, OOBEIUHSIONIMX BCE YaCTH Pa3BUBAIOIIETOCS OpraHu3-
Ma B OJHO 1Henoe. biarogaps HAIMYHMIO 3TUX CBS3€H, BBICTYNAIOIIUX B POJIH
OCHOBHBIX, BHYTPEHHUX (PAaKTOPOB WHAUBUYATBHOIO. PA3BUTHUSI, U3 siilla 00-
pazyercsi He CIy4YailHbIil XaoC OpraHOB W TKaHEH, a TIaHOMEPHO MOCTPOEH-
HBII OpPraHu3M C COTJIaCOBAaHHO (DYHKIIMOHUPYIOWMMU YacTsmu. Bes neneco-
00pa3HOCTh peakiuii OpraHnu3Ma Mpyu HOPMAJIBLHOM KOHTAKTE OJTHOW €ro pas-
BHUBAIOIIECICS YaCTU C APYrOl €CTh pe3yIbTaT UCTOPUYECKOTO Pa3BUTHS JTAH-
HBIX COOTHOILEHUH, T.€. pE3yJIbTaT BOJIFOIMN BCErO MEXaHU3Ma WHIHUBUIY-
aNbHOTO Pa3BUTHS.

Cnocobwsl (nymu) ycoepuleHCIn6068aHUs OHMO2EHEe3ad 8 Npoyecce 380.10-
yuu: 1) BOBHUKHOBEHHUE HOBBIX- CTAJMi, BbI3BAaHHOE (POPMUPOBAHUEM KOM-
IJIEKCOB ajianTtaiuii, 00ecneunBaONIMX BbDKUBAHUE OpPraHU3Ma U JIOCTHXKe-
HUE TOJOBO3PETIOCTH, MPUBOASIIUX K YCIONKHEHUIO OHTOTE€HE3a; 2) HCKIIIO-
YEHUE OMPEACIICHHBIX CTaIUi U MPEeKpalleHue UayIIe Ha HUX SJIMMUHALINH,
CONPOBOXKIAKOMIEEC] BTOPUUHBIM YIPOILEHUEM.

Pesynbraramu 9BOJIOIMK OHTOT€HE3a SIBISIOTCS. YMOPUOHM3AIUSA, aBTO-
HOMU3ALIMS; 3\ TaKKe palnuoHanu3auus. ImMOpuoHuzayusi — 3To MyTh Pa3BU-
THSI, KOT/{a OHTOI€HE3 MPOXOJUT IO 3alIUTON SUIEBBIX 000JI0YEK, MOJIbIIIE
W30JIMPOBAH OT BHEIIHEW Cpe/ibl, UMEET MEHBIIYIO CIIO)KHOCTh OpraHU3allUU
AMOpHOHANBHBIX cTaguid. [lyreM sMOpHOHM3aLMY 11LJIa SBOIIOLHUS OT CIIOPO-
BBIX PACTEHHI K TOJJOCEMEHHBIM U OT HUX K MOKpPhITOCEMEHHBIM. [lepexon ot
JMYUHOYHOTO pa3BUTHs (y O€CIIO3BOHOUYHBIX, PhIO, 36MHOBOJIHBIX) K OTKJIA-
K€ KPYIHBIX, 3alIUIIEHHBIX INIOTHBIMU 000JI0UKamMu siull (y penTHINM, TITHII),
K BHYTPUYTPOOHOMY Pa3BUTHIO, KUBOPOKIEHUIO (Y MIIEKOMHUTAIOLINX) — pe-
3yAbTaT ASMOPUOHU3AIUUA. DMOPUOHHU3ALIUS TIPOSIBISIETCS B 3a00T€ O MOTOM-
CTBE — HACW>XKMBAHUE SIUI, BEIHAIIIMBAHUE JIETCHBIINICH, CTPOUTEIBCTBO THE3,
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nepejaya MHIWBUAYAIBHOTO OINBITA MOTOMCTBY, 3alllUTa CEMEHU 3aBS3BIO,
m1010M. OHa MPOSBIISIETCS B YIPOIIEHUH ITUKJIOB Pa3BUTHUS — 3TO MEPEXOJ OT
pa3BUTHS ¢ MeTaMOP(HO30M K MPSIMOMY Pa3BUTHIO, K HEOTECHUU. A8MOHOMU-
3ayusi IPOSABIISICTCS. B BO3PACTAHUM HE3aBUCHMOCTH OHTOTE€HE3a OT BHEIIHUX
Y BHYTPEHHUX BO3JCUCTBUI, STOT IYTh ABOJIIOIIUM CO3/1AET MPEEMCTBEHHOCTh
dbopM B 3BOJIIOIIMOHHOM Mpoliecce. ABTOHOMU3AIUS UHIUBUIYAJIBHOTO Pa3-
BUTHUSI OOYCIIOBJIEHA JEHCTBUEM CTaOWUIM3UpPYIOUIEro oToopa. Payuonanusa-
Yusl 3aKJIOYAETCS B YCOBEPIIEHCTBOBAHUM MPOIECCA C MOMOIIBIO €re yIpo-
IICHUS.

OnHa W3 TEHICHIMK SBOJIIONMU BEAET K KaHAJIU3allUM W ~OHTOTeHEe3a
(U.W. HImansraysen, K. Yonauarrton u ap.). ['maBHbIN AeHCTBYIONMNA areHT
IIPU 3TOM — €CTECTBEHHBIN O0TOOP, BHICTYMAIOIIUN B BUEC KaHATU3UPYIOIIETO
orbopa. OH ompejenseT BO3SHUKHOBEHHE «CTaHIApPTHOrO» (eHOTHIa B ca-
MBIX Pa3HOOOPA3HBIX, KOJEOMIOUIMUXCA YCJIOBUSX «BHYTPEHHEW W BHEIIHEU
cpensl (A.B. S6nokos, A.I'. FOcydos, 2006).

B o6miem, 3BOJIIOIUSI OHTOTEHE3a UMEET HEKOTOPhIE OCOOECHHOCTHU, UAET
ONPE/ICIICHHBIMU MYyTAMH, TPUBOJUT K BAXKHBIM pe3ybTaTaM, HaXOJUTCS BO
B3aUMOCBSI3M ¢ (DUIIOTEHE30M, YTO OTpPaXeHO B OMOTCHETHYECKOM 3aKOHE
(Oynmer paccMOTpeH fanee).

15.3 3navenne Koppesiuii. i KOOPpAUHAMA

B nponecce oHTOreHe3a uMmeeT Mecto auddepeHnuanus opranusma (pas-
JIEJICHHE 11€JIOr0 Ha YaCeTH) 1 €ro HHTerpanus (00beIMHEHUE YacTe B €IMHOE
1enoe). ITO OCYIIECTBIISIETCS OJHUM M TEM XK€ MEXaHW3MOM — B3aMMOJICH-
CTBMEM DPa3BHUBAIONINXCA 3a4aTKoB. B OHTOreHese mocienoBaTreslbHO HakJa-
JBIBAIOTCS APYT Ha JApyTa TPU BOJIHBI KOPPEIATUBHBIX 3aBUCHUMOCTEN: KOppe-
JSIMUW TEHOMHBIE, MOp(oreHeTHYecKne, SProuTuueckKue. I enomHvle Koppe-
YUy — KOpPEsNY, OCHOBAHHBIE HA B3aMMOJIEUCTBUM T'€HOB, BbIpakaro-
HIEMCSI ‘B SBJICHUAX CIIETUIEHUS T'€HOB U IJIEUOTPONUHU (JIEUCTBUE OJTHOTO TeHA
Ha<«(pOpMHUPOBAHUE pa3HBIX NPU3HAKOB). Mopgozenemuueckue koppenayuu —
B3aMMO/ICUCTBUS PAa3BUBAIOIINXCS 3a4aTKOB, OCHOBAHHBIE Ha ()YHKIMOHUPO-
BaHUM TeHOB. JI1000i AuddepeHnpoBKe pPa3BUBAIOIIMUXCSA 3a4aTKOB MPE-
HIECTBYET T€HETHUYECKas, BhIpaxkaroiascs B AuddepeHnansHol penpeccuu
U JIEpENpPECCUN TEHOB (PUCYHOK 12). Opeonmuueckue koppensiyuu — KOppems-
THUBHBIE U3MEHEHHUS OPTaHOB OTHOCUTENBHO JIpyT Apyra. [I[pumepom MoxeT
CnyXuTh yCUJIEHHOE Pa3BUTHE KOCTEH, o0Opa3oBaHME HAa HUX IPeOHEN B

117



118



MeCTaX MPUKPEIICHUS MBIIIIII.

Koopounayuu o3HauaroT B3aMM03aBUCUMOCTH B Mpolieccax (PuioreHeTu-
yecKuX MpeoOpazoBaHuil. MicTopuuecku OHM pa3BHBAIOTCS Ha 0asze Hacien-
CTBEHHBIX M3MEHEHUM 4acTel, CBI3aHHBIX CUCTEMON KOPPENALUM, T.€. HEU3-
OCXHBIM M3MEHEHHEM IIOCIICIHUX, UM Ha JIPYrOol OCHOBE — HACJIEACTBEHHO-
ro U3MEHEHHUS YacTel, HEMOCPEACTBEHHO KOPPEIAIMAMHU HE CBS3aHHBIX. Ec-
JIU OPTaHU3M MPEJCTABIISIET COOOM COTJIaCOBAaHHOE 11€JI0€, TO U B U3MEHECHUSIX
CBOEr0 CTPOEHUS B MPOILIECCE ABOJIOIMHU OH JIOJIKEH COXPaHSITh 3HAYCHHUE CO-
[JIACOBAHHOTO IE€JIOr0. JTO MpEroiaraeT KOOPAUHUPOBAHHOE M3MEHEHHE
gacTel u opradoB. [IpumepoB KoOpAMHALIMI MHOTO. DTO 3aBUCUMOCTH B U3-
MEHEHUSX BEJIWYUHBI, (POPMBI YEPEITHOM KOPOOKH M BEIUYMHBI U (POPMBI TO-
JIOBHOT'O MO3Ta — B MPOIIECCE IBOIIOIMHU BBIPA0OTAHO 0YEHb TOYHOE COOTBET-
cTBUE (POPMBI U BEJIMYUHBI 3TUX OopraHoB. KoopauHanueil sBiaseTcsi COOTHO-
IICHUE MEXIY OTHOCUTEIHHON BEIMYMHOW TJa3 W POopMON depemna — yBeJH-
YEHHE pa3MEpOB TJ1a3 CBSI3aHO C yBEJIWUYECHHEM pasmMepoB riazuull. K koopau-
HaIUSIM OTHOCATCS 3aBUCHUMOCTH MEXKJy CTEIIEHBIO Pa3BUTHUSI OPraHOB UyBCTB
(0OOHSIHUS, OCS3aHUS U JIP.) U CTEIEHBIO PA3BUTUSA COOTBETCTBYIOIIUX IICH-
TPOB U 0O0JIaCTEe TOJOBHOTO MoO3ra. MIMEIOTCS KOOpIMHAIIMUA MEXAY BHYT-
PEHHUMM OpraHaMHM KakK 3aBUCHUMOCTb. MEXKIY IMPOTPECCUBHBIM Pa3BUTHEM
IPYJIHOW MBIIIIIBI, CEpANa U JeTKUX y nTull. O4ueHb npocras OUoJoTHIecKas
KOOpJIMHAIIUS TPOSABISETCS MEXKLY JUTMHOW NEPETHUX U 3aJHUX KOHEUHOCTEN
Y KOIBITHBIX.

15.4 buoreHeTH4eCKHii 3aK0H, y4yeHHe 0 (PUIPMOpHOTeHe3ax

BrniepBbie B3anMocCBsi3b OHTOTEeHE3a U (utorene3a packpsii K. bap B ps-
ne nojioxxeHuit, kotopeiM Y. JlapBun nan 06o01ieHHOe Ha3BaHUE «3aKOH 3a-
POABILIEBOFO €X0JIcTBa». B 3apojsiiie moToMkoB, nucan Y. apBuH, Mbl BU-
UM «CMYTHBIM TTOPTPET» MPEAKOB. BOIbIIOe CXOACTBO pa3HBIX BUIOB B TIpe-
Jieax. TUIa BBISBIISCTCS YK€ HA paHHUX CTaamsx sMOpuorenesa. CiemoBa-
TeALHO, 110 WHANBUAYATEHOMY Pa3BUTHIO MOXKHO MPOCIECIUTh UCTOPHIO JTaH-
Horo Buja. B 1864 r. @. Mromep chopMyaupoBal MOJ0KEHUE O TOM, YTO
dunoreHeTuyeckre NpeoOpa3oBaHUs CBA3aHBI C OHTOICHETUUYECKUMU HU3Me-
HEHUSMH M YTO 3Ta CBS3b MPOSIBISIETCS NBYMsI MyTsMU. B mepBom cityyae nH-
JTUBUIyaIbHOE PA3BUTHE MOTOMKOB HJET aHAJOTUYHO PA3BUTHUIO MPEIKOB
JMIIb JI0 TOSIBJICHUS B OHTOTE€HE3€ HOBOTO MpU3HaKa. MI3MeHeHue npoueccon
MopdoreHe3a 00yCIOBIMBAECT MOBTOPEHUE B 3MOPUOHAIIBHOM PAa3BUTHU HC-
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TOPUU MPEIKOB JIUIIb B OOIKUX YepTax. Bo BTOpoMm ciiyyae MOTOMKH MOBTO-
PSIIOT BCE Pa3BUTHUE MPEAKOB, HO K KOHILy 3MOpHOTreHe3a J0OaBISOTCS HOBBIE
craauu. [ToBTOpeHne Mpu3HaKoB B3POCIHbBIX MPEAKOB B 3IMOPHUOTEHE3E MTOTOM-
koB ®@. Mroytep Ha3zBan pekanutyisiueit. Pabotrsr ®@. Mrosuiepa mocaysKuiu
ocHOBOM 1y hopmynupoBku . I'ekkenem (1866 1.) OHOreHeTHYECKOTro 3a-
KOHa, COTJIaCHO KOTOPOMY «OHTOT€HE3 €CTh KPaTKoe U OBICTPOE MOBTOPEHUE
¢dunorenesza». OcHOBa OMOT€HETHYECKOI0 3aKOHA, KaK M PEeKANUTYJIISIHAM; 3a-
KJIFOYAeTCsl B SMIMPHUUYECKON 3aKOHOMEPHOCTH, OTPAXKEHHOW B 3aKQHE 3apo-
npimeBoro cxonacrtsa K. bapa. CyTh ero 3akimrodaercs B CICAYIOLIEM: camasi
paHHAS CTaausd COXPAHSIET 3HAYUTEIBHOE CXOJCTBO C COOTBETETBYIOLIMMU
CTaJAMsIMU Pa3BUTHUS POJACTBEHHBIX (PopM. Takum oOpazom, mpoIecc OHTOre-
He3a MpeACTaBIseT cO00M U3BECTHOE MOBTOPEHUE (PEKAUTYIISIUI0) MHOTHX
4YepT CTPOCHHUS MPEIKOBBIX POpPM, HA PAaHHUX CTAAMIX PA3BUTHUS — OoJiee OT-
JAJICHHBIX TIPEAKOB, a Ha 0oJee MO3IHUX — 00Jiee POJICTBEHHBIX (OPM.

B Hacrosiiee BpeMs ABJICHHE PEKANUTYJSLUNA. TPAKTYIOT OOJee IIUPOKO,
KaK IMOCJEeI0BAaTEeIbHOCTh CTaUui 3MOpPHUOTreHE3a, OTPAXKAIOIIYI0 UCTOpPHYE-
CKYIO IOCJIE€I0BATEIbHOCTD 3BOJIOLMOHHBIX. TIPEOOPA30BaHNN JAaHHOTO BH/A.
Pexkanutynsauus 0ObsCHAETCS CIOKHOCTBIO KOppENsIui, B 0OCOOCHHOCTH Ha
PaHHUX CTaAMSIX Pa3BUTHS, U TPYIHOCTHIO NMEPECTPONKH CUCTEMBI B3aUMO3a-
BUCUMOCTEH Mexay QopMooOpa3oBaTelbHBIMU Tpolieccamu. KopeHHbie
HapyIIEeHUs 3MOpUOTeHE3a CONPOBOKIAIOTCS JIETATBHBIMU IOCIEICTBUSMU.
Pexanutymnsiuu oka3bpIBalOTCS HaKOOJIee MOJHBIMU Y TEX OPTaHU3MOB U B T€X
CUCTEMaxX OpPraHoOB, B KOTOPBIX MOP(HOreHETUYECKUE 3aBUCUMOCTH JOCTUTAIOT
0c000 0oJsbmoi ciaoxkHOoCTU. [lo3TOMYy, Jydlire mpuUMEphl PEKANUTYIISIIUN
MMEIOTCS B OHTOT€HE3@, BBICIIIUX [TO3BOHOYHBIX.

Dunombpuo2enessbt — IT0 N3MEHEHUS], BOSHUKAIOIINE B Pa3HbIE MOMEHTHI
OHTOIeHE3a, BEAYIHE K (PUIIOreHeTHYeCKUM MpeoOpa3zoBanusM ((humsmMOopuo-
reHe3bl — IBOJIOLUOHHBIE MPE0oOpa3oBaHUsl OPTaHU3MOB MYTEM H3MEHEHUS
x0/1a SMOPHUOHAILHOTO PAa3BUTHUSI UX MPEJIKOB, MPUBOJSAIIME K TOSBJICHUIO
HOBBIX \IIPU3HAKOB Yy B3pOCIbIX Opranu3MoB). Co3zgareneM Teopuu (PuidM-
opuorenesa apisiercss A.H. CeBepiioB. CoriaacHo €ro mpeJCcTaBICHUsIM OHTO-
TeHE3 BECh IMEpeCcTpanuBaeTca B Ipolecce 3BOIOIUU. HoBble M3BMEHEHUsT He-
PEIKO MPOUCXOAAT Ha MOCAEAHUX cTaiusIX popMooOpazoBaHus. Y CIIOKHEHUS
OHTOreHEe3a MyTeM NpPUOaBICHUS, UM HAJCTABKU CTaIWi, HA3bIBAIOTCS aHa-
oonuelt. HaacraBka no0aBisieT HOBbIE UEPThI CTPOEHHUS OPTaHOB, TPOUCXOIUT
nanbHelee ux pasBuTHe. B 3TOM cilyyae UMEIOTCA BCE MPEANOCHUIKU s
MOBTOPEHUSI B OHTOT€HE3€ UCTOPUUYECKUX ATANOB Pa3BUTHS JAaHHBIX YacTeH y
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Jajaekux npenkoB. [10aToMy UMEHHO Tpu aHAa0OIMU COOJIIOAETCSI OCHOBHOM
OWoreHeTHYeCKHi 3aKOH. Ha Mo3mHuX cTaausax pa3BUTHUS MPOUCXOIIT OObIU-
HO MU3MEHEHHS B CTPOCHHUM CKeJIeTa MO3BOHOYHBIX, BOSHUKAIOT U3MEHEHUS B
mudPepeHIIPOBKE MBI, B paclpenesieHnd KPOBEHOCHBIX cocyAoB. [lyrem
aHa0OJIMM BO3HUKAET YETHIPEXKaMEPHOE CEPJILE Y NTHUIl U MICKOMUTAIOIINX.
[leperopoaka Mexay >KeaylIoYKaMH MPEJCTaBIAET HAJICTaBKy, OHa (QopMHu-
pyeTcs Ha MOCJEAHUX CTaausix pa3Butus cepana. Kak aHaboinu nosBUNHUCH
pacceueHHbIe JIUCTh Y pacTeHuil. OHTOreHe3 MOXKET, OJHAKO U3MEHSIThCS U
Ha CPEHUX CTAIUSAX PA3BUTHS, OTKIOHSS MPHU 3TOM BCE TO3AHEHIINE CTAIUU
OT MpexxkHero myTH. Takol MyTh U3MEHEHHUsS OHTOreHEe3a Ha3bIBaeTcCs JIeBHUa-
nus. JleBuarus BeAET K MEPECTPOUKE OPraHOB, CYIIECTBOBABIINX Y MPEAKOB.
[Ipumepom neBuanuu sABisieTcs: POPMUPOBAHUE POTOBBIX HMEIIYH PENTUIIUH,
KOTOpbIE TIEPBOHAYAIILHO (POPMUPYIOTCS, KaK TUIAKOMAHBIE YEIIyH aKyJIOBBIX
pBI0. 3aTeM y aKyJOBBIX HAUMHAIOT WHTEHCHUBHO PAa3BUBATHCS COCTMHUTEIb-
HOTKaHHbIE 00pa30BaHUsI B COCOUKE, a Y PENTWINN — 3MujAepMaibHas 4acTh.
[Iytem neBuanuu (QOpMUPYIOTCA KOJIIOYKH,. MPOUCXOAUT IPeoOpa3zoBaHUE
no0eroB B KiyOeHb WK JyKOoBULlY. KpoMe oTMedeHHBIX myTeil (crmocoOoB)
U3MEHEHUsI OHTOTeHEe3a, BO3MOXKHO TaK)Ke€ M3MEHEHHE CaMMX 3a4aTKOB Opra-
HOB WJIM UX YacCTEH — 3TOT MyTh HA3BIBACTCS apXaJlJIAKCHC. XOPOIIUM MPUMeE-
POM €ro SIBIIIETCS pa3BUTHE BOJoca y. MileKonuTaronmx. [lyrem apxamnakcu-
COB M3MEHSIETCSl YUCIIO MO3BOHKOB, YUCIIO 3yOOB y UBOTHBIX U JIp. ApXxal-
JAKCUC WMEJI MECTO MPHU YABOEHUN YHUCJIa THIYMHOK, MPOUCXOXKICHUH OJTHO-
JOJILHOCTU Y pacTeHui. PaccMOTpeHHbIEC 3BOJIIOIIMOHHBIE U3BMEHEHUSI B OH-
TOTE€HE3€ OTPaKEHbI Ha‘pUcyHKax 13, 14,

OcHOBHOE 3HaUY€HUE TEOpHH (HIIMOPHUOIEHE30B 3aKIIOYACTCS B TOM,
YTO OHA OOBACHICT MEXAHW3M SBOJIOLMHU OHTOTE€HE3a, MEXaHU3M 3BOJIIOLIN-
OHHBIX MPeoOpa30BaHUIl OPraHOB, BOSHUKHOBEHHE HOBBIX NMPU3HAKOB B OHTO-
redese, oOBsICHSIET (HaKT peKanutyiassnuu. PuiadIMOpUOTreHe3 MpeACcCTaBseT
co0oil pe3ysibTaT HACJIEJACTBEHHOW mepecTporku (popMooOpa3oBaTeIbHBIX
anmnapaToB, KOMIUIEKC HACJEICTBEHHO OOYCIOBJIECHHBIX aJalTUBHBIX MPEOO-
pa30BaHUN OHTOTEHE3A.

BOHpOCLI A1 CAMOKOHTPOJIA

1 [ToHATHE MaKpPOIBOIIOIMHU, B YEM COCTOUT CXOJICTBO M Pa3iuyusl  MHK-
pO- U MaKpO3BOIIOLUU?
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Uto Takoe oHTOreHe3?
Oco0eHHOCTH OHTOTEHE3a B Pa3HbIX IPyIIax.
Otarnbl OHTOreHEe3a Yy PACTEHUH U )KUBOTHBIX.
Ha yem ocHOBaHa 1I€IOCTHOCTh M YCTOMYUBOCTh OHTOTEHE3a?
Croco0bl (TyTH) yCOBEPILIEHCTBOBAHUS OHTOTE€HE3A.
UTto Takoe aBTOHOMHU3AIUsI OHTOTE€HEe3a B XO/1€ IBOIOIUN?
DOMOpPUOHU3AIIMSL OHTOT€HE3A B IIPOIIECCE IBOJIIOINU, €€ 3HAUCHUE.
Tunel KOppensALUN U UX 3HAYCHUE.

10 B kakoii mocienoBaTeNbHOCTH (HOPMHUPYETCS CHCTEMa PEFRYISIIUM Y
pacTeHuid B OHTOreHe3e?

11 YTo Takoe KOOpJAMHALIMMA U KAaK OHU PA3BUBAIOTCSI HICTOPUYECKU?

12 Ponp koppenauuii ©U KOOpAMHAIMH B  (PopMOOOpa3oBaTEIBHBIX
npoiieccax.

13 B3anMocBs3b OHTOTeHE3a B (pUIoTeHe3a. bHoreHeTHUeCKuid 3aKO0H.

14 Yro Takoe pexanutyisnus? [IpuBectu npumepsl.

15 Yrto npeacraBisitoT co0oi puadMOpHOreHe3bl?

16 Yto mpeacTaBisitoT co00# aHAOONHS, JCBHAIMS, apXaJlJIaKCuc?

17 B uewm 3akiroyaeTcsi OCHOBHOE 3HaU€HME TeOpuHu HrIdMOpUOreHe30B?

OO0 NO O WwN
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Jlekmust 16 IBOJMIONUSA OPTAHOB U PyHKIIMA

16.1 LenocTHOCTH OpraHu3Ma, MyJIbTU(PYHKIIMOHATHHOCTD
16.2 [MpuHImIB TpeoOpa3oBaHus OPraHOB U QyHKIIHMA

16.1 Ile1ocTHOCTH OPraHU3Ma, MYJbTH(PYHKIUOHAIBHOCTH

[TonoxeHue o0 LEeTOCTHOCTH OpraHu3Ma JIOBOJBHO MOAPOOHO PaceMOT-
peHo Beime. OJHAKO CIeAyeT OTMETUTh, YTO OJHOBPEMEHHO C ITOW O0COOEH-
HOCTBIO JUIsl OpraHU3Ma XapaKTepHa aBTOHOMHOCTb €0 OTJIEJbHBIX OPraHoB.
DTO MOJ0KEHUE HAXOJUT MOJATBEPKJICHUE B SIBICHUU MYJIbTU(PYHKIIMOHAIb-
HOCTH ¥ BO3MOKHOCTH KQYECTBEHHBIX U KOJUYECTBEHHBIX M3MEHEHUN (yHK-
nuii. OUIOreHeTUYeCKre MpeoOpa3oBaHusl OPraHOB M UX (PYHKIUN HMEIOT
JIB€ MPEANOCHUIKM: IS KaXJO0ro oOpraHa XxapakTepHa MYJIbTU(YHKIHO-
HAJIBHOCTb, a 1J11 QYHKIHHI - CIOCOOHOCTh U3MEHSATHCS] KOJIMYECTBEHHO. DTH
KaTerOpuH U JeKaT B OCHOBE MPUHIIUMIIOB 3BOIIOIMOHHOTO U3MEHEHHUS Opra-
HOB UM uX (PyHKIud. MynbTU(QYHKIMOHATLHOCT, OPTraHOB 3aKIIIOYAETCS B
TOM, YTO KaXJIbli OpraH HECET, KPOME- XapaKTepHOM NJisi HEro TJaBHOU
dbyHKIMY, ene psajg BTopocTeneHHbix, Tak, rinaBHas pyHKius aucta — GoTo-
CUHTE3, HO, KPOME TOTO, OH BBINOJHAET (DYHKIIUH OTJA4YU U TMOIJIOIIECHUS BO-
JIbl, 3aMacarollero OpraHa, OpraHd  pa3MHOXKEHUSA U T.J. lInnieBapuTenbHbIN
TPaKT y )KUBOTHBIX — 3TO HE TOJIBKO OpPraH MUIIEBApPEHUs, HO U BayKHEMUIIIee
3BEHO B IIEMM OPTraHOB BHYTPEHHEN CEKpelNH, Ba)KHOE 3BEHO B TuUMdaTuye-
CKOM M KpOBEHOCHOU cucTeMax. OHa U Ta *e (PYHKIUS MOKET MPOSBISTHCS
y OPraHu3MOB ¢ 00Jiblliel WM MEHbIIEH WHTEHCUBHOCTHIO, TIO3TOMY JIFOOBIE
(bOpMBI KUZHEJCATCTHPHOCTH UMEIOT HE TOJIbKO KAYECTBEHHYIO, HO U KOJIH-
YECTBEHHYIO . ( XapakTepucTtuky. @DyHkums  Oera, Hampumep, BBIPAKEHA
CUJIbHEE Y OJIHMX BUO0B MIICKOMUTAIONIUX U crnadbee — y apyrux. [1o modomy
U3 CBOMCTB, BCEr/a CYIIECTBYIOT KOJUYECTBEHHBIE pa3nyus MEXIY 0COOSIMHU
Buja. JIrobas u3 QyHKui opraHn3mMa KOJIMYECTBEHHO MEHSETCS B MPOIECCce
WHAUBHTyaTbHOTO Pa3BUTUS OCOOM.

16.2 lIpuHIUNBI IPe00pPa30BaAHUS OPraHoOB U (PYHKIUIT
W3BectHO Ooiiee MoyTOpa MECATKOB CIIOCOOOB 3BOJIIOIMH OPraHOB H

GyHKIUNA, TPUHIUAIIOB UX TIpeoOpa3oBanus. [ MaBHEUIIMMU U3 HUX SIBISIOTCS
MIPUBEJCHHBIE HUXKE.
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1) CmeHa (QyHKIMI: TpH W3MEHEHUW YCIOBUH CYIIECTBOBAHHUS TJIaBHAs
(GYHKIUSA MOXKET TEPSTh 3HAUCHHE, a KaKas-Tn00 U3 BTOPOCTENEHHBIX — MPU-
oOpecTH 3HauYeHHE TJIaBHOW (pa3/iesieHue y MTHUIL )KeITyJKa Ha IBa — KeJe3u-
CTBIM M MYCKYJIbHBIN).

2) IMpuHnun pacmupenuss QYHKIUH: HEPEIKO COMPOBOXKIACT MPOTPec-
CUBHOE pa3BUTHE (X000T CJIOHA, yIIIX aPUKAHCKOTO CJIOHA).

3) [punmun cyxeHust GyHKIUN (JIACTHI KUTA).

4) YcuneHnue, Ui WHTEHCUUKAIUS (YHKIHMA: CBA3aHO C MPOIPECCHUB-
HBIM pa3BUTHEM OpraHa, 0OJbIlIel ero KOHIEHTpaluei (IporpecCuBHOE pas-
BUTHE FOJIOBHOT'O MO3Ta MJIEKOMUTAIOIINX ).

5) AxtuBanus QyHKIIUH — peBpalleHUe TaCCUBHBIX OPTraHOB B aKTUBHBIC
(LMOBUTHIM 3Y0 y 3MeEiN).

6) UMMoOmm3anus QyHKIHIA: TpeoOdpa3oBaHKe akTUBHOIO OpraHa B Iac-
CUBHBIN (MOTEPS MOJIBUKHOCTU BEPXHEU YETIOCTH B PSTY TO3BOHOUHBIX ).

7) Paznenenue QyHKIUNA: CONMPOBOXKIACTCS Pa3IelICcHUEM opraHa (HampH-
MeEp, MBIIIIIbI, YaCTU CKEJIETa) Ha CaMOCTOSITeIbHbIE OT/eNbl. [[pumepom mo-
KET CIYKUTh pa3je]IeHue HENAPHOTO MIABHUKA PHIO HA OT/ENbI U CBSI3aHHBIC
C 3TUM U3MEHEHUs! QYyHKUMM OTAeNbHbIX yacTel. [lepennue oTnensl - CHUH-
HbI€ U aHAJIbHbIC TUIABHUKKU CTAHOBSITCS © PYJIAMH, HAIPABJISIOMUMHU JBUKE-
HUE PBIObI, XBOCTOBOM OTJI€NT — OCHOBHBIM JIBUTATEJIbHBIM OPTaHOM.

8) dukcarus ¢a3: CTOMOXOASAIIUE KUBOTHBIC IIPH XOXKICHUH U Oere mpu-
MOABIMAIOTCS HAa MayblaX, Yepe3 ATy a3y yCTaHABIMBAETCS MHaIbIEXO0XK]Ie-
HUE€ KOTIBITHBIX.

9) CyOcTUTyIIHs OPTaHOB: B 3TOM ClIy4ae KaKOW-TH00 OpTraH yTpaunBacT-
Csl M €ro (DYHKITUIO BBIHOJIHSIET APYroi (3aMeHa XOp/ibl TO3BOHOUYHUKOM).

10) Cumunsupss  QYHKIUA: paHee  pa3iInyHble 10 ¢GopMe H
GyHKIMSIM OpraHbl CTAHOBATCS MOJOOHBIMU APYr ApYry (y 3Mel CXOJIHbIe
CErMEHTHI TeJa BOZHUKIIN B PE3YJIbTaTe CUMIISIIIUU UX PYHKIIUMN).

11) HpuHOMIBI OJUTOMEPHU3alliy U noauMepu3aruu. [Ipu omuromepusa-
MU COKPAIIAETCSI KOJUYECTBO TOMOJIOTUYHBIX U (PYHKIIMOHAIBHO OJHOTHII-
HBIX, OpT@HOB, YTO COMPOBOXK/JAETCS MPUHIMIUATLHBIMA U3MEHEHUSIMU KO-
PEISTUBHBIX CBSA3€U MEXIYy OpraHamMu U cUcTeMamu. Tak, Teno KOJbYaThIX
YepBeil COCTOUT W3 MHOTHUX IMOBTOPSIOLIUXCS CErMEHTOB, Y HACEKOMBIX MX
KOJIMYECTBO 3HAYUTEIHHO YMEHBILIEHO, & Y BBICHIUX MO3BOHOYHBIX OJMHAKO-
BBIX CETMEHTOB Tejla HeT coBceM. llonumepusaius COnpoBOKIAETCS YMHO-
KEHUEM YHrclia opraneii u opranoB. OHa uMena 0oJibllIOE 3HAYEHHE B JBO-
JIOLHUMU TPOCTENIINX. Takou myTh pa3BUTUSA IPUBOJIWI K MOSBICHUIO KOJIO-
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HHM, a 3aT€M U K MOSBJICHUIO MHOTOKJIECTOYHOCTH. Y BEJIMUCHUE YHCJIa OJHO-
POJHBIX OPTraHOB MPOUCXOJAWIO M Y MHOTOKJIETOUYHBIX >KUBOTHBIX (KaK y
3Meit). B xoje 3BOMIONMHM OJIMTOMEpU3alidsl CMEHsUIach TMOJUMEepU3aIiue u
Ha00OPOT.

Crnemyer OTMETHUTh, UTO JII0OOOW OpPTaHU3M — KOOPJIWHHPOBAHHOE IIEJI0€, B
KOTOPOM OTJICJIbHBIE YaCTH HAXOASATCS B CJIOKHOM COMOJYMHEHUHU U B3aUMO-
3aBUCUMOCTH. Kak ObUIO OTMEUEHO BbIIIE, B3aMMO3aBUCUMOCTh OTJEABHBIX
CTPYKTYP (KOPPEJSIHs) XOPOIIIO U3y4eHa B IIPOIIECCE OHTOTeHEe3a, TAKKE Kak
1 KOPPENAIUM, TPOSBIISIIONIMECS B IMpoliecce GuioreHe3a U o003HavyaeMble
Kak KoopauHaiuu. CI0KHOCTh SBOJIIOIIMOHHBIX B3aUMOOTHOIIECHUM OpPraHOB
U CUCTEM BHUJIHA TIPU aHAIM3€ MPUHIIMIIOB MpeoOpa3oBaHusl OPTaHOB U (YHK-
WA, ITU TPUHIUIIBI TO3BOJISIOT TUIY0XKe MPEICTaBUTh ABOIIOIMOHHBIE BO3-
MOXHOCTH TpeoOpa3oBaHUs TOW WJIM WHOW OpraHW3alliid B pa3HbIX HaIlpaB-
JICHUSIX, HECMOTPS Ha OTpaHUYCHUSI, HAKJIadbIBAEMBIC KOPPEIISIUSIMHU.

CKOpOCTh 3BOJIIOLMK OTJEIBHBIX MPU3HAKOB WM CTPYKTYpP, a TaKKE CKO-
pocTh 3BOMOIMU (HopM (BHIIOB, POJOB, CEMEUCTB, OTPSIIOB U T. J.) OIpeJie-
JSIIOT TEMIIbI BOIIONMU B 1ienoM.. [locnendee HeOO0X0AMMO MPUHUMATH BO
BHUMAHUE B MPAKTUYECKON IEATEIBLHOCTU YeloBeKa. Hanmpumep, npumeHsis
XUMHUUYECKHE TpernapaThl, CIeAyeT 3HaTh, KaK OBICTPO y TOTO WU JIPYTOro
BHJIa MOKET BO3HUKHYTh YCTOMUYHUBOCTD K IIperaparaM: JEKAPCTBEHHBIM -y
YeJI0BEKAa, MHCEKTUIIMAAM - Y HACEeKOMBIX U Jp. CKOpOCTh 3BOJIOIUU OT-
JEIBHBIX TPU3HAKOB B MOMYJSIIMAX, TaK K€ KaK U CKOPOCTh 3BOJIIOLINM Iie-
JBIX CTPYKTYP W OPTaHOB, 3aBUCUT OT MHOTUX (PAKTOPOB: YMCIA MOMYJISIIAMA
BHYTPH BHUA, IVIOTHOCTH 0COOEH B MOMYJIAIUAX, TPOJAOIIKUTEIBHOCTH KU3HU
nokoieHui.  JItoQsIe (DakTOphl TEPBUYHO OKAXKYT CBOE BO3JACHCTBHE Ha
CKOPOCTh HW3MEHEHHUS TOMYJALMU U BUJIA TOCPEACTBOM H3MEHEHHUS J1aBJie-
HUS 3JIEMEHTAPHBIX SBOJIIOIIUOHHBIX (DAKTOPOB.

Bonpocsk! 1J11 CaMOKOHTPOJIS
1. Urto Takoe MynbTUPYHKIIMOHAIBHOCTE? [IpuBecTr npumepsl.

2" Kakwue n3BeCTHBI CITIOCOOBI TPeoOpa30BaHMs OPTaHOB M UX (PYHKITHIA?
3 B3auMocBsi3aHHOCTH MPEOOPA30BAHUS CUCTEM OPTaHOB B (ujoreHese?
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Jlekmust 17 JBosouus (GUIOreHeTHYECKUX TPYIIIL,
«IpaBHJia IBOIOLIUM I'PyII»

17.1 OcHoBHbIe hopmbI (prtoreHesa

17.2 HeobparumocTts 3Bomoruu (Y. Hapsun, JI. oo, 1893)

17.3 Ilporpeccupyromas cnenuanu3anus (111. enepe, 1876)

17.4 TIpoucxoxaeHre OT HeCTIEIMATTM3UPOBAHHBIX TIPEIKOB, Jp. MpaBHiia

17.1 OcHoBHbIe hopMBbI (huIOTEeHE3A

Cpenu gpopm ¢hunocenesza BBIICISIOT NEPBUYHBIE — OUBEPEHUYUIO U (DU-
Jlemuyeckyio 960J10Yulo, JeXKalllue B OCHOBE JIIOOBIX M3MEHEHHI TaKCOHOB.
Jlusepzenyusa — 3T0 BOSHUKHOBEHUE PA3JIMYMi HA OCHOBE OJIHOM U TOU XKe Op-
rauu3anuu (pucyHok 15). JluBepreHuusi o3HayaeT HE3aBUCHUMOE MPUOOpeETe-
HUE€ POJICTBEHHBIMU OpPraHU3MaMU pa3IuYHbIX Npu3HakoB. [Ipu nuBepreHun
CXOJICTBO OOBSACHSIETCA POJACTBOM, OOIIIHOCTHIO. IIPOUCXOXKICHUS, a pa3Iudus
— MPUCTIOCOOJIEHUSIMU K pa3HOM cpeje. B pe3ynbraTre U3MEeHEeHus HampaBJe-
HUS OTOOpa B Pa3HbBIX YCJIOBUSX MPOHUCXOJIUT PACXOXKJICHUE BETBEU JpeBa
KU3HU OT €IUMHOTO CTBOJA npeAkoB. [lpuunHa nuBepreHInH Ha HayaldbHBIX
JTamax €e BO3ZHUKHOBEHHUSI — 3TQ PACXOKICHHE IO Pa3HBIM SKOJOTHUYECKUM
HUIIAM W MEXIPYyNIoBasi KOHKYpEHIMS. B pe3ynbrare KOHKYpEHLHH ABYX
9KOJOTUYECKH OJU3KUX TPyl MPEUMYIIECTBO IMOIY4YalOT OCOOM, MaKCH-
MaJIbHO OTJIMYAIOIIUECS 0T 0coOel Apyroil rpynmel. B kadecTBe nmpumepoB
JUBEPTEeHIIMU MOXHO TIPUBECTH CIECAYIOIIME: KIACC MJIEKOMUTAIOIINX pac-
najcs Ha MHOTOUYUCIECHHBIE OTPSJIbl, XapaKTepU3yeMble POJOM MUIIHU, OCO-
OEHHOCTAMHU MECTOOOUTAHUS, T.€. SKOJOTMYECKUMU YCIOBHUSIMU CYIIIECTBOBA-
HUS (HAaCEKOMOSIIHbIE, PYKOKPBUIbIE, XMIIHbIE, KOIBITHBIE, KUTOOOpa3HbIE,
I'PBI3YHBI, IIpUMAaThl U T.A.). Kaxkablii U3 3TUX OTPsA0B pacnalics Ha MOAOTPS-
Il U CEMEHCTBA, KOTOPhIE, B CBOIO OUYEpE/b, XapaKTEPUIYIOTCS HE TOJBKO
MOPQOJIOTMYECKUMU M TEHETUYECKUMH MPU3HAKAMU, HO M SKOJOTHUYECKUMU
ocobeHHoCcTsIMUA (popMbl Oeraromiue, ckadyliye, jJa3arollne, porollue, ria-
Bawolme). BHyTpu 000ro cemencTBa €CTh pOJbl U BUJIBI, PA3IMYAOIIUECS
o 00pa3y >KU3HU, 10 OOBEKTY MUTAHUA. SICHas SKOJIOTUYECcKasi TUBEPTEHITUS
uMeeTcsl y Takux ampuOuil, KaKk 03epHas JISATYIlKa, OTHEHHAas callaMaHjpa,
CUpeHa, Koybuatas uyepnsra. [Ipounecchl AUBEpreHIIMd BHYTPU BHUa (MUKPO-
IBOJIIOIIMOHHBIN YPOBEHb) U B TpymHmax 0ojiee KPyIHbIX, YeM BUJl (MAKPOIBO-
JIOUUOHHBIN YPOBEHD ), UMEIOT MPUHIIMITHATBHOE CXOACTBO, HO MEXIY HUMHU
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CYIIECTBYET U BaxkHOE paznudyue. OHO COCTOUT B TOM, YTO HA MHKPOIBOJIIO-
IIMOHHOM YPOBHE TPOIIECC TUBEPIEHIIMA OOpAaTUM: JIBE Pa3OIIEAIIHECs TO-
OYJISITAA MOTYT JIETKO OOBEAMHUTHCS MYTEM CKPENIMBAHUS B CIIETYIOIIHMA
MOMEHT SBOJIIOIIMU U CYIIIECTBOBATh BHOBb Kak eauHas nomyssiaus. [Ipomec-
ChI JK€ JIMBEPIE€HIIMM B XOJ€ MaKPO3BOJIIOIMUA HEOOPATUMBI: pa3 BO3HUKIIUN
BUJI HE MOYKET CIIUTHCS C MPAPOIUTEITHLCKUM (B XOJI€ ABOJIOIUHU U TOT U JPY-
TOU BHJT HEM30€KHO M3MEHUTHCS U BO3BpAT MX K CTAPOMY BHUAY CTAaHOBUTHCS
HEBO3MOKHBIM). MeXaHn3M AUBEPTCHTHOW SBOJIONNK OCHOBAH Ha JACUCTBUU
JIEMEHTAPHBIX IBOJIIOITMOHHBIX (DaKTOPOB.

Dunemuueckas 36010Yyus — IPEOOPA30BAHUE MOIMYJISALNI. 6€3 TUBEPTEH-
IIMU, KOTJ1a HAOJIFOAaeTCs MOCTENEHHOCTh HapacTaHusi 000COOJIEHHOCTH TaK-
coHa. [IpuMepoM CIy>XKUT UCTOPUIECKUM Psii N3MEHEHHUS. PAKOBUH MAaJTFO/IMH.

Cpenu BTOPUUHBIX (hopm unoceHe3a BBIICIAIOT KOHGEP2eHYUIO U Napail-
JIeIU3M.

Koneepeenyus — 310 BO3HUKHOBEHHE CXOJHBIX YEPT OpPraHU3AlUMA HA W3-
HAYaJIbHO Pa3HON OCHOBE, TO €CTh ITyTh PAa3BUTHUS aHAJTOTHYHBIX MPHUCIIOCO0-
nenuid (pucynku 16, 17). KouBepreHius o3Ha4aeT HE3aBUCUMOE MpUoOpeTe-
HUE HEPOJCTBEHHBIMU OpraHW3MaMM CXOIHBIX TNpH3HAKOB. [Ipu KOHBepreH-
MU CXOJICTBO OOBSICHSAETCS TIPUCIIOCOOIEHNEM K CXOIHOU Cpelie, a pa3Inyus
— Pa3IUYHBIM IIPOUCXOXKICHUEM, OTCYTCTBUEM OJM3KOro pojacTBa. [Ipumepsl
KOHBEPI'eHIIMU HAOJIOAAI0TCS B-Pa3HBIX TPYIINAX: CXOJCTBO CIOCOOOB mepe-
JIBIDKECHUS Y TUTAHUPYIOMINX “MICKOMUTAONINX — IIEPCTOKPBUIA, CyMYaTON
Oenku, Oenku JIeTsaru; GpopMa Tella U MIABHUKOB Y OBICTPO MJIABAOIINX KH-
BOTHBIX — aKyJIbl, UXTHO3aBpa, AeIb(HHA; BOPOHKOBUIHAS (OopMa Pa3TUIHBIX
CUASYHNX KUBOTHBIX. KOHBepreHIys kak (Gopma 3BOJIIOIUHU TPYII XapaKTep-
Ha JIJIs DBOJIFOIIMOHHOIO TIporiecca Ha Jitooom ypoBHe. KoHBepreHius HUKO-
ra He ObIBacT IIyOOKOM, B OTJIMYKME OT CXOJCTBA, OCHOBAHHOTO Ha (huiiore-
HETUYECKOM POJICTBE.

Iapannenvrasn 3eonoyus, napaiieiusm — 3TO BO3ZHUKHOBEHHE CXOIHBIX
MPU3HAKOB Ha 00IIEi OpraHn3alMoHHON ocHOBE (pucyHOoK 18). [Tapannenusm
O3HAYACT HE3aBUCHUMOE MPHUOOPETCHHE POJCTBEHHBIMH OPTaHU3MaMH CXO/I-
HBIX TIpu3HaKoB. [Ipu mapamiensHOM pa3BUTHU CXOACTBO OOBICHSIETCSA, C OJI-
HOW CTOPOHBI — OOITHOCTBIO MPOUCXOKACHHUS, C APYTOH - MPUCTIOCOOIECHUEM
K cxoaHoM cpene. [lapamienbHast 3BOTIONKS MPOUCXOIUT Ha OOIIeH, YHace-
JIOBAaHHOW OT MPEJIKOB OCHOBE B CXOJHBIX YCJIOBHUSX obuTanus. [Ipumepamu
napajuiesin3Ma SIBJISFOTCS: CXOJICTBO Y MOPCKOTO KOTHKA, MOpP)Ka M TIOJICHS
KaK pe3yJIbTaT MPUCIIOCOOJICHHSI K )KIU3HHA B MOPE; MapajlieIu3M B Pa3BUTHH
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CKJIaTUaThIX 3yOOB y KHUCTENepbiXx peid u y crerouedanoB. C reHeTHYECKou
TOYKH 3pEHHUS MapajuiebHas 3BOJIONUS OOBSICHICTCS OOIMHOCTHIO T'€HHOM
CTPYKTYPBI POJCTBEHHBIX TPYIII M CXOJHOM €€ M3MEHUYHUBOCTHIO (3aKOH TOMO-
JIOTUYECKUX PSAJ0B HACIEACTBEHHOW HW3MeH4uBOcTH, no H.M. BaBuiony).
[Ipu mapannensHON 3BOIOIINH, €CIIU UMEETCS 00Ias TeHEeTUYeCcKast CTPYKTY-
pa, HalpaBJICHHBIN 0TOOp popMUpyeT U cx0kue (HEHOTHUIIBI.

Cxema AMBEPTeHTHOr0, KOHBEPTEHTHOTO, MapalIeIbHOTO PA3BUTHUS TPYIII
¥ QUINTUYIECKOMN IBOJIOIIMY MIpEeACTaBIeHa Ha pucyHke 19.

17.2 Heodopatumocth 3Bogawnuu (Y. Jlapsun, JI. oo, 1893)

DBOJIIOIIMOHHBINA MPOIECC OCYIIECTBISIETCS HA OCHOBE ACUCTBUS OIpee-
JICHHBIX TpaBuj, 3aKoHOMepHocTel. [Ipexae Bcero ciegyer OTMETUTbh, YTO
ABOJIIOLMST TIPEJCTABISIET cOO0M HeoOpaTUMBbIM mpolecc. 3aKOH HeoOpaTH-
MOCTHU 3BoItoNMHU ObuT chopmynupoBan Y. JlapBuHbIM, HO 00Jie€ IIUPOKYIO
U3BECTHOCTH OH MOJYYHII mocie paboT Oenbrurickoro naneontosnora JI. Jon-
70 (1893). B cooTBeTCTBUMU C 3TUM 3aKOHOM, ‘€CJI OpTraH MOJBEPTCS PEAYK-
IIMU U UCYE3, TO BHOBb OH HE MOXKET MOSBUTHCS. 3aKOH HEOOPATUMOCTH 3BO-
JIOUMA XOPOIIO TOATBEPKIAETCS COBPEMEHHBIMU JaHHBIMU. [locTOsIHHO
OCYUIECTBIISIOIUICS B MPUPOJIEC MYTAIIMOHHBIA TPOLIECC UMEET HEHaIpaBs-
JICHHBIN, CIy4alHbIA XapaKTep; OH HEM30€KHO M3MEHSET TeHO(POH I MOMYJis-
IIUH1, TIOBTOPEHUE KOTOPOTO HEBO3MOXKHO JaKE MPU MOTHOM BOCCTAHOBJICHUHU
npexHux yciaoBuid. [IpeacTaBnenns 0 HEOOPATUMOCTH 3BOJIOIUU YOEKIAIOT,
YTO WMCTOPUYECKH CIIOKHUBIITUECS CTPYKTYPhl OPTaHU3MOB (3aKpEIUICHHBIC
HACJIEJICTBEHHO), UMEIOT OTPOMHOE 3HAYEHUE AJIs JajbHEHIIeld 3BOJIOLUU.
Opranusmbl, BO3Bpallaloluecs B MPEXHIO Cpelly, pearupyroT Ha Hee Co-
BEpIIEHHO MHaye, yeM npeaku. Hampumep, ampuOun BO B3pOCIOM COCTOS-
HUU TEpelin, Ha JIErOYHOE JbIXaHWEe, YTPAaTUB kaOepHOEe JbIXaHUE CBOMX
npeakoB: HekoTopeie ampuOun BEpHYJINCHh K MOCTOSHHOMN KU3HU B BOJE U
BHOBB. IPUOOpENH XabepHOE JbIXaHHE, HO 3TU *KaOphl 00pa30BaIUCh HA OC-
HOBE HAPYXXHBIX JTUYMHOYHBIX KaOp, a HE ObUIM BO3BPATOM K BHYTPCHHUM
*abpam pb10. HazeMHbIE TO3BOHOYHBIC MTPOU3OILIA OT PHIO M WX TMATHITATIAS
KOHEYHOCTh €CTh pe3yJbTaT MNpeoO0pa3oBaHUs MApPHOTO IUIABHUKA PHIO.
HazemHble 1MO3BOHOYHBIE HEOJHOKPATHO BO3BpAlINCh K JKU3HU B BOJE, U
NsATUIANAs KOHEYHOCTh MPU 3TOM IpeoOpa3oBbiBanack. OIHAKO JaCT, COXpa-
HSi1 OCHOBHBIC MPHU3HAKU TSTUNAIOW KOHEYHOCTH, HE BO3BPATHJICS IMOJIHO-
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CTBIO K MCXOJHOMY cTpoeHuto maBHuka peio (M.U. [lImansraysen, 1969).
daxrT He-
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00OpaTUMOCTH 3BOJIFOLIMOHHOIO MpPOLEcCca JOKa3bIBAET 3HAYEHNUE BHYTPEHHUX
(bakTopoB (MCTOPUYECKH CIOXKHMBIIEHCS T€HETUYECKOW MPHUPOIbl OpraHu3-
MOB). C Ipyroil CTOpOHBI, OCTOSIHHBIE 3aMEHBI UCUYE3AIOIINUX CTPYKTYp HO-
BBIMH, UHOT'/IA B KAKOU - TO CTENIEHU CXOAHBIMU C CYLIECTBOBABIINMU paHeEe,
I[PA BOCCTAHOBJICHUHU ITPEKHUX YCIIOBUHM CPEBI, JOKA3IBAIOT 3HAYEHUE ITUX
YCIIOBHM, KaK (pakTopa, ONpeesolIero HalpaBiIeHue 3BOJIFOIMOHHOr 0. HPO-
1ecca.

Cnenyer UMETh B BUJY, YTO NMPABUIHLHOE MOHUMaHWE HEOOPATUMOCTH
DBOJIFOLIUM CTABUT 3TOMY 3aKOHY BIIOJIHE OIPEACIIEHHbIE IpaHuibl. Ero He-
JIOIYCTUMO paclIMpATh 3a MPEIeibl IPUMEHUMOCTU. TaKk, BTOPUYHBIN IEepe-
XOJl HEKOTOPBIX HA3€MHBIX IMO3BOHOUYHBIX B BOJHYKO CpENy, HaIpuMep, Jia-
CTOHOTUX, IPUBOAWICA B KayecTBE MpuMepa oOpaTUMOCTH 3Bojtonuu. Ho
ATOT NEPEXO CONMPOBONKAAICA JIUIIL KOHBEPTEHTHBIM. U3SMEHEHUEM KOHEYHO-
CTEW, a HE NPUHLUITHAIBHON X MEPECTPONKON 110 BO3BPATHOMY MYTH K PbI-
0aMm. BHyTpeHHEee CTpOEHHE J1acT y TIOJIEHS WM MOpP>Ka COXPaHsET OCHOBHBIE
MPU3HAKA TATUNAION KOHEYHOCTH, XAapPAKTCPHBIE I MIIEKOMUTAIOLIUX.
Bmecte ¢ TeM, MOXET UMETh MECTO OJIM3KHH K MPEXKHEMY COCTOSTHUIO BO3-
BpaT B Pa3BUTUU HEKOTOPBIX opraHoB-W npu3HakoB. A.H. CeBepuoB npuBo-
IWJI CIy4Yau BOCCTAHOBJIICHUS PEAYLIMPOBAHHBIX IJIa3 y MELIEPHBIX KUBOT-
HBIX, & TAK)KE MPUMEPHI 3aMEILeHHsI KOCTHOI'O CKEJIeTa XPSLIEBbIM Y HEKOTO-
pBIX TIIYOOKOBOJHBIX PBIO. B. JJaHHBIX Ciydasix HAOIIOJaeTcs JUIIL 00IIas
00paTUMOCTh, B JICTAJSAX JKe UMEIOTCS pa3inuus. SIBIeHUs] aTaBU3MOB U HEO-
TEHUU HEJIb3sl pacCMaTPUBATh KaK CBUJIETEIbCTBA OOPATUMOCTH 3BOIOIMHU.
Eciu kakasg-To rpynma, OpraHu3MOB B IIPOLIECCE DBOJIOLMHA BHOBb «BO3Bpa-
HiaeTcs» B aJanTUBHYIO 30HY CYIIECTBOBAaHMS €€ MPEJIKOB, TO MPHUCIOCO0-
JICHUE K 3TOM 30HE y «BEpPHYBIICHCS» rpymnibl OyJaeT Hen30eXKHO UHBIM. Tak,
€CJIM B DBOJIOLIMY HA3EMHBIX I03BOHOYHBIXX HA KAKOM-TO 3Talle OT IPUMU-
THUBHBIX aM(pUOU BO3HUKIIA PENTHINHA, TO PENTIINA, KaK Obl HU 1A JaJTb-
e 3BOJIIOIINS, HE MOTYT BHOBbD JIaTh HA4aJ10 aM(puOuUsIM.

[TpaBuno HEoOpaTUMOCTH HBOJIOLMU B HACTOAIIEE BpPEMs MOJIYYHIIO
BAXKHOE YTOYHEHHUE. Y CIEXU T'€HETUKU IO3BOJIIIOT CHENaTh BBIBOX O BO3-
MO>XHOCTH TOBTOPHOTO BO3HUKHOBEHHS MPU3HAKOB Ha OCHOBE OOpaTHBIX
myTaiui. Ho npusHanue o0paTtuMoCTH OTAENbHBIX TPU3HAKOB B (hUIIOTEHE3E
HE 03HayaeT MPU3HAHUS 0OPAaTUMOCTH SBOJIOIMOHHOIO MPOIECCa B IIEJIOM.
CTaTucTUYECKU BEPOSITHO MOBTOPHOE BOHUKHOBEHUE MYTAIUM, HO CTATUCTH-
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YECKH HEBEPOSTHO MOBTOPHOE BO3HMKHOBEHHWE TEHHBIX KOMJIIEKCOB U IIE-
aeix penotuno (H.H. Boponios, 1984).

B o61iem, moaHOM MOBTOPSEMOCTH MPOIILIBIX COOBITUH IBOIOIIMN HUKO-
r7la He MPOMCXOANUT. 3aKOH HEOOPATUMOCTH SBOJIOIUU OTPAXKAEeT 3TO IMOJIO-
KEeHHe. XapaKTepHOW YepTO 3BOJIOLNMOHHOTO TpoIlecca sSBIACTCS HE IO-
BTOPEHHE CTApOro, a 00pa3oBaHHE HOBOTO KayecTBa.

17.3 IIporpeccupyromasi cnenuaausanus (L. Jenepe, 1876)

CornacHo JaHHOMY MpaBUJY, TPYIIA, BCTYNUBIIAS HA MyTh- CIICIIUATH-
3alliy, B JaJIbHEHIIIEM pa3BUTHUU OYyJIET WIATU IO IMYTH Bce 0ojiee rimyOoKoi
cnenuanu3anud. Hampumep, B mpoliiecce 3BOIONUN OJHA-U3 TPy MO3BO-
HOYHBIX, BETBb PENTUIINHI, MpUOOpeia afanTaliy K NoJeTy, 3TO HalpaBjIeHue
Ha MOCJEAYIOIIEM ATaIe SBOJIIOIUU COXPAHSIETCS W, YCUIUBAETCS, TOCKOJIbKY
OpraHu3M OIPEJIEICHHOTO CTPOEHUS HE MOXET SKUTh B JIFOOOU cpeje, B BhI-
O0ope ajanTUBHOM 30HBI WM €€ YacTH TpyIHa ‘OrpaHM4YeHa OCOOCHHOCTSIMHU
CTPOCHUSI.

17.4 Hpoucxomeﬂne OT HECIICUATTU3UPOBAHHLIX ITPEAKOB

[IpaBuiO0 MNPOUCXOKICHUS. OT HECMEIUATU3UPOBAHHBIX NPEAKOB 3a-
KJIFOYAETCS B TOM, YTO OOBIYHO HOBBIE KPYIHBIE TPYINbI OEPYT HAYallO HE OT
CHEIUAIM3UPOBAHHBIX MPEACTABUTENEH MPEIKOBOM TPYIIbl, a OT CpPaBHU-
TEJIbHO HECHENUAIN3UPOBAHHBIX. TaK, MIEKOMUTAIONINE MPOU3OILUIA HE OT
KPYIHBIX CIHEIHAIU3UPOBAHHBIX JIMHO3AaBPOB, a OT TPYMIbl CPABHUTEIHHO
MEJIKMX HECTIEHHAIM3UPOBAHHBIX PENTHIIHMN.

Nmerorest ( apyrue mpaBwia. DBOJIOLUHS MPEICTABISET HENPEPBIBHBIN
IPOLECC BO3HMKHOBEHHS W Pa3BUTHS HOBBIX aJanTalHdil — aIanTalyuOreHes.
OpnHuY 13 BHOBb BO3HUKAIOIIUX aJaNTAllMi OKA3bIBAIOTCA OUYE€Hb YACTHBIMU, U
VX 3HAYEHUE HE BBIXOAUT 3a IPENEsbl y3KUX YCIOBUHU. Jlpyrue naror BO3-
MOKHOCTb BBIXO/Ia TPYIIIBI B HOBYIO aJIaITUBHYIO 30HY M HETIPEMEHHO BEAYT
K “OBICTPOMY 3BOJIIOIIMOHHOMY Pa3BUTUIO TPYIINbl B HOBOM HalpaBJICHUH.
OOBIYHO OJIHA M3 TaKUX TPYII OKa3bIBAETCS OCHOBOM [IJISl CJEAYIOIIETO
ObIcTporo mnepuojaa (¢uIOreHeTUYeCKuX HoBooOpa3zoBanuil. Ha ocHoBanum
takux siaeHuid W.U. Hlmanbrayszen (1939) chopmynupoBan mnpaBuio depe-
noBaHusa (a3 agantarumomMopdosa, COriacHO KOTOPOMY «apOre€HHas JBOJIIO-
1[US YepEeyEeTCA C MEPHUOJIaMH aJJIOTEHHOW 3BOJIIOIIMU BO BCEX TPYMIIAX.
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cMeHa ¢a3 aganranuoreHe3a BHoHE 3akoHOMepHa. Eme O. Kom ormewan,
YTO BCE HOBBIC (PUIOTEHETHYECKHE BETBU HAYMHAIOTCS OT HECTEIHATU3U-
poBaHHBIX (opMm. Eciam B mporiecce  3IBOIONMH HECTICIHMATU3UPOBAHHOMN
(GbOopMBI B YUCJIE HOBBIX MPU3HAKOB MIPUCIIOCOOICHUSI OKAXETCS TaKoe MPHo0-
peTeHHe, KOTOPOE MOXKET UMETh IMOJOXKHUTEILHOE 3HAUCHHUE U 3a TpeaeiaMu
TOM CpeJibl, B KOTOPOW OHO Pa3BUIIOCh, TO IBOJIFOIIUS OPTaHM3Ma MOXKET TIOH-
TH TI0 COBEPIICHHO HOBOMY MyTH. Takoe mpuoOpeTeHHue MOXKET AaTh. 3TOU
dbopMe oueHb OOJbIIME MPEUMYIIECTBA B OOphOE 3a CyIIeCTBOBAHKE. B Pa3-
HBIX YCIOBUSX cpenbl. [IprmoOpeTeHneM amantamnuii IIMPOKOTO 3HAYCHUS Xa-
pakTepusyercss nyTh apomodo3a. [loBbIlIeHHE OpraHW3alMH, HWPUBOJIUT K
najgbHeHIeMy CHUXeHUuro uctpednsemoctu. [Iporpeccupyromas gopma ye-
JUYUBACT CBOIO UMCIICHHOCTh M pacceisiercs Bce mmupe. IHupokoe paccerne-
HUE CTaBUT OPraHU3M B Pa3JIMYHBIC MECTHBIE YCIOBUS OOPHOBI 3a CYIIECTBO-
BaHUE, U 3TO OOYCJIOBIMBAET OBICTPOE PACXOXKJCHHE TIpU3HAKOB U nudde-
pPEHITMANNIO Ha OTJeIbHBIE (POpPMBI. MecTHBIE YCIOBHUS OMPENCISIOT  IMOSB-
JIEHWE YaCTHBIX MPHUCIOCOOJIEHUNA K 3TUM .YCIOBUSIM (ammoMopdo3) AJis
dbopM, nproOpETAOIINX U3BECTHYIO OCEMIOCTh. Takum oOpazom, apomopdo3
npoIBeTaronield GopMbl BIIOJHE 3aKOHOMEPHO 3aBEpIaeTCs aylioMOp(do30M.
HoBplii apomopdo3 BO3HHMKAEeT Ha OCHOBE aLIOMOpP(HON OpraHu3aluu HC-
xoJHOro TakcoHa. IlocienHuii Tak)ke 3aKOHOMEPHO IEPEXOJUT B CIICIHa-
JU3IUIO, CBSA3AHHYIO C yTEPEeH-IIJTACTUYHOCTH M TIOCTENEHHBIM 3aTyXaHHUEM
sBosrorny. Crienmuann3anus MOXeET J1aTh Hadajao HOBoMy apomopdo3y (A.H.
Cesepuos, 1939; .M. llImanbraysen, 1969).

B o0mem, cmeHna (a3 3akOHOMEpPHO 00YCIIOBJIEHA YPOBHSIMHU 3BOJIIOI[MOH-
HOM TUTACTUYHOCTH BUAOB U TPYIII B 1IEJIOM ¥ M3MEHCHHUSIMU BHEIITHEH CPEIbI.

KpomMe oTMedeHHBIX, UMEETCS ST APYTUX MPABHII, 3AKOHOMEPHOCTEH.

*  DBOJIIOLUS OPTaHUYECKOTO MUPA, B IIEJIOM, UMEET ITPOTPECCUBHBIN
XapakTep: OHA HEYKJIOHHO BEAET K CO3JaHUI0 BCe 00Jiee BBICOKUX
dbopM. KU3HH, K YCIOKHEHUIO OpraHm3aiuu. Kpurepuem CioXHOCTH
opranu3anuu (kak npeanosaranu K. bap, A. Munsu-Dasapac, Y. Jlap-
BUH, no3nHee — M.W. [lImaneray3zen u gpyrue ucciaeqoBaTeIn) MOKHO
MPUHUMATh CTeNeHb AudPepeHImannuy oprauu3mMa, To €CTh CII0AKHOCTh
€ro CTPOEHUSI.

e DBOJIIOIHUS COMPOBOXKAACTCS HE TOJIBKO TMOSBICHUEM HOBBIX U yCO-
BEPIIICHCTBOBAHHBIX ()OPM, HO M BBIMHpPAHHUEM CTaphiX. K BRIMUpAHUIO
BEJIET OMPEEIICHHOE PACXOXKICHNE MEXIY TEMITAMH JBOJIONUHA U CKO-
POCTBIO UBMEHEHUSI CPEJIbI.
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e DBOJIIOIMS OPraHU3MOB BCEra COMPOBOXAAeTCs IudhepeHInpoBKOM
4yacTeil U OpraHoB, KOTOpasi MPUBOIUT HE TOJILKO K YCIIOKHEHHUIO Opra-
HU3alMU, HO U K MOJYMHEHUIO YacTel I1ejoMy, K uHrerpauuu. Opra-
HU3MBI MPEACTABISAIOT CO00M €IMHOE LEJI0e, B KOTOPOM BCE YacTH U
opraHbl B3auMMOCBsi3aHbl. Korja B mporecce 3BOJIONUU H3MEHSETCS
CTpO€HHUE U (PYHKUHU OJHOTO OpraHa, TO 3TO BJIEYET KOPPEIATUBHBIC
U3MEHEHUsI B JAPYTUX OpraHax, CBA3aHHBIX C MEPBBIMU (PU3HOJOTHYEC-
CKU, MOP(OJIOTUYECKH, YEPE3 HACIIEICTBEHHOCTb.

e 3aKOH KOpPPEJALNHU, WIH COOTHOCUTEIBHOTO Pa3BUTHUS OPraHOB, Kak
ob10 oTMeueHo, OTKPBIT JK. KioBbe (1812). [Tonb3ysich 9TM 3aKOHOM,
yAaeTcsl peKOHCTPYUPOBATh 1ENbIA UCKOMAEMbId OPTraHU3M 10 YacTsM,
HampuMep, 1Mo 4acTsM ckenera. [Ipumepom KOppeasiTHBHON 3aBUCHUMO-
CTH SIBJISIIOTCSI IPOTPECCHUBHBIE U3MEHEHHUS B MPOLIECCE IBOJIOLMH YJle-
HUCTOHOTUX TPH TOSBJICHUH y HUX MOITHOTO HAPYKHOTO KYTHUKYJISP-
HOTO CKeJeTa. OJTO HEU30€KHO OTPAKaeTCst Ha JPYTMX OpraHax:
CIUTONITHOM KOKHO-MYCKYJIBHBIM MEIIOK-HE MOT ()YHKIIHOHHPOBATH TIPH
KECTKOM HApPYKHOM IMAHIMPE U paclayicsi HAa OTJEIbHbIE MYCKYJIbHBIE
My4YKHU; BTOPUYHAS TOJIOCTh Tela yFpaTuia CBO€ OMOPHOE 3HAUCHUE, U
€€ CMEHMUJIa UMEIOIIasi MHOE MTPOMCXOKACHUE CMEIIaHHas MOJOCTh Tela
(MUKCOIIENB), BBITIOJHAIONIAS B OCHOBHOM TPO(PHUYECKYIO (PYHKIIHIO;
POCT Tena MPUHSI NMEPUOAMYECCKUN XapaKTep U CTal COMPOBOKIATHCS
JUHbKaMH. Y HACEKOMBIX OTUETJIUBO BBICTYIAET KOPPESALUS MEXKIY
OpraHaMu JIbIXaHUs U KPOBEHOCHOW cucTeMbl. [Ipu CUIIbHOM pa3BUTHHN
Tpaxe, JOCTaBJIFIOMMNX KUCIOPOJ HEIMOCPEACTBEHHO K MECTY €ro Io-
TpeOJieHUsI, KPOBEHOCHBIE COCYJbl CTAHOBSTCS M3TUIIHUMU U HCYe3a-
10T. He MeHnee scHas koppenanus HaONogaeTcsl U y pakooOpa3HbIX, Ie
MOJIOKEHUE CEPJIlIa U KPOBEHOCHBIX COCYAOB CBSI3aHO C JIOKAJIU3alUe
xKaop:

e DBONIOIMSA B OCHOBE SIBJISIETCS IMPOILECCOM MOHO(DHIETUYECKUM, TO
€CTh Pa3BUTHE MMPOUCXOIUT OT OJHOTO OOIIETO MpeaKa.

e DBOJIIOIUS HOCUT MOCTYMATENbHBIN XapakTep U MPEICTaBISIET aBTOpe-
TYJIMPYEMBIN MPOLIECC HENPEPHIBHOW aIaNTAIINU.

e DBOJIOIUS MPOUCXOJUT C PA3HOM CKOPOCTHIO B pasHbie Mepuojnl. B
HACTOSAIIEE BPEMS OHA MPOTEKAET OBICTPO, UTO BBIPAXKAETCS B IMOSIBJIE-
HUW MHOTHX HOBBIX ()OPM M BBIMHUPAHUHA MHOTHX CTapPbIX.

e DBOJIIOIHUS OPTaHU3MOB PA3IUYHBIX TUIIOB MPOUCXOJIUT C Pa3HOM CKO-
pocthio. Tak, HEKOTOpbIE BHUJIbI U3 TUMA [lnedeHorne He U3MEHWINCH
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3a, Mo KpaitHen Mmepe, nociaeauue S00 MiIH. JIET — paKOBUHBI MCKOIIae-
MBIX TIJIEYEHOTUX UJEHTUYHBI COBpeMeHHbIM. C JIpyroil CTOpOHBI — 3a
MOCJIETHUE BCETO HECKOJBKO COT THICAY JIET MOSIBUJIOCh HECKOJIBKO BU-
JIOB TOMHUHU]I.

e [IpaBWwiO aganTUBHOW pagudalAU: DSBOJIIOLHUOHHOE PA3BUTHE MPOUCXO-
JTUT B Pa3HBIX HAMPABJICHUAX, CIIOCOOCTBYS 3aCEIICHUIO PAa3HBIX CPe
oOUTaHUA.

e DBOJIIOIMS 3aTPAruBaeT MOMYISIUUN U MIPOUCXOJUT B PE3YJIbTATE MPO-
[IECCOB MYTHUPOBAHHUs, PEKOMOWHAIMU, W3O0JSIUU, Jperda TeHOB,
O00pBbOBI 3a cyIliecTBOBaHUE, APYTrUuX (HakTOopoB. OCHOBHBIM, ABMKYIIIUM
U HaIpaBJISIONIMM, (DAKTOPOM DBOIOLUM SBISETCS €CTECTBEHHBIM OT-
00p, KaKk U30upaTeIbHOE BOCIIPOU3BEICHUE TeHOTHIIOB:

Bonpocsl 1J11 CaMOKOHTPOJIS

1 Yro Takoe AUBEpPreHIUs, Kak OHA BO3HUKACT?

2 Ponb quBepreHIMU B pa3BUTHU XU3HNA-HA 3emie?

3 dunerudeckas dBOJIONMS Kak MepBudHas (opMma uiorenesa.

4 Yrto Takoe KOHBEPTEHIIHS, MEXaHU3M €€ BO3HUKHOBEeHUA? [Ipumepsl.

5 Yto Takoe mapainenausM, Ha‘kakoi OCHOBE Bo3HUKaeT? [Ipumepsl.

6 IlpaBuno HEOOPATUMOCTH 3BOJIIOIUH.

7 Kaxkoe cymecTBeHHOE YTOYHEHWE MOIYYHIIO MPABWIO HEOOPATUMOCTH
IBOJTIOIIMY B HACTOSAIIEE BpEMS?

8 B dem 3akirogaeTcs IpaBIIIO TPOTPECCUPYIONICH CTICTTHATN3AIIAN?

9 B uem 3akiodaeTcs MPaBUIO MPOUCXOXKIECHUS OT HECHEIUATU3UPO-
BaHHBIX MPEIKOB?

10 Kak mpoucxoaut cMeHa ¢a3 agantaiuorenesa’?

11 Yo takoe nuddepeHunaus u MHTErpaus 4acTeid U opraHon?

12 Yto-O3HAYAET MOJOKEHUE O TOM, UYTO DBOJIIOIHS SBIISACTCS MPOIECCOM
MOHODUIIETUYECKUM?

13 C xakoi CKOPOCTBIO MPOUCXOIUT IBOJIONNS B pa3HBIX TAKCOHAX M B
pas3HbIe MEPUOABI?

14 B yem 3akiro4aeTcs MPaBUiIO aJalTUBHOM paauaruu’?

15 Kakoii xapakTep B II€JIOM UMEET BOJIIOIUS U K Y€MYy OHA MPUBOIUT?

140



Jexmust 18 I'1aBHBbIC HANIPABJICHUS IBOJTIOLUU

18.1 [IpencraBnenus X.b. Jlamapka o HampaBIEHUSX SBOJIOIHH

18.2 IlpencraBnenus Y. [JapBuHa 0 HAIPaBICHUAX SBOJIOLIUU

18.3 Teopus nanpasienHoctH 3Boonnu A.H. CeBeprioBa

18.4 TIpencranenus N.U. [lImanb3ay3eHa o HalpaBICHUSAX YBOJHOLUNAN

18.1 IIpeacraBiaenus K.b. Jlamapka o HanpaBJieHUsIX YBOJIOIUH

Hcrtopuss BOmpoca O TJIABHBIX HAINPABICHUSX HBOJIOLUUA BOCXOIUT K
«Dunocoduu 300morumn» JXK.b. Jlamapka, KoTopblii 0OpaTHU BHUMAHHE Ha TO,
YTO IBOJIFOLMSA HIPOUCXOIUT KaK I10 MYTH YCIOKHEHUS OPraHU3alUn», TaK U
MO MyTH BO3HUKHOBEHHS pa3sHOOOpa3us Ha KaXJOM U3 JOCTUTHYTHIX YPOB-
HEM CIOKHOCTU. DTOT (PaKT IBOJIIOIUHU IO BEPTUKAIM» (MarucTpaibHBIM
NyTh PA3BUTHUS) U TIO «TOPU30HTAINY (BOZHUKHOBEHHE MHOT000pa3us B Ipe-
Jienax OJHOro ypoBHsI opraHu3anuu) Obul moaMeueH JK.b. Jlamapkam mpa-
BUJIBHO.

18.2 TlpeacraBiaenus Y. JlapBuHa 0 HANpaBJIeHUSIX IBOJIOIUH

Y. JlapBuH moka3zaju, 4yTo HauOosiee oOIIMM MyTeM (HarpaBlIEHWEM) 3BO-
JIOUUU  SIBISIETCA TPUCHOCOOTCHUE K HM3MEHSIIOUUMCS YCIOBUSM CpPEJbl.
[IpucnocoOnenue WM afantaius MOXET OCYIIECTBISTHCS, Ojarojaps mo-
BBHIIIICHUIO YPOBHSI OpPTaHMU3AIlMU. DTO PACIPOCTPAHCHHBIA IMyTh, HO HE 005-
3aTenbHbl. OH BO3HUKAECT JIMIIb TOTJA, KOTAA Cpela, B KOTOPOW MPOTEKAET
IBOJTFOITUS, CTAHOBUTCS HACTOJIBKO CIIOKHOM, YTO YACTHBIE MPUCTIOCOOICHHUS
yK€ HE CIIOCOOHBI 00ECIEeUnTh ycnex B 0OphOe 3a CyIIECTBOBAHUE U JIWIIb
MOBBIIICHUE YPOBHSI OpraHU3allMU JAaeT BO3MOXKHOCTh OpraHU3MaM BBIKHTH.
PacnipocTpaHeHHOCTh TaKOM ABONIONUHU (IO CYTH MO «BEPTUKAIIN») 00YCIOB-
JeHa TeM, 4YTO MO0 Mepe MPOHUCXOXJeHUs (HopM cpena, riIaBHbBIM 00pazoM
onotuueckas, ycnoxusercs. IIpucnocoOieHue K yCIOBHSM CpPeIbl MOXET
OCYIIIECTBISAThCS Oylaromapsi BRIPAOOTKE YACTHBIX aJanTaiuii, He TPUBOJIS-
IIMX K TIOBBIIICHUIO YPOBHS OPTaHU3AIINH.

18.3 Teopusi HanpaBJieHHocTH 3BoJIonun A.H. CeBepuioBa
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JlambHEUIIIMM pa3BUTHEM JTAPBUHOBCKOTO MOAX0Ja MOKHO CUUTATh TEO-
OpHIO TJIABHBIX HaIpaBiieHUU 3BoJoIMOHHOTO Tporiecca A.H. CesepiioBa u
N.N. llImansrayzena. A.H. CeBepiioB BbIJCIII KaK OCHOBHOE HanboJjiee 00-
€€ HamnpaBJEHUE ABOJIONUU — OMOJIOTMYECKHUM Mporpecc. AHTUTE30M Ouo-
JIOTUYECKOT'0 TIporpecca sBIAETCS OHUOJOTHMYECKUM perpecc — emie OIHO
Hanpasyienue »Booruu. U.U. [lImanerayszen, oOpaiasch K TpakTOBKE GHO-
JIOTUYECKOTO TIporpecca, OMpeaeseT ero Kak BO3pacTaHWe MPUCTIOCOOJICH-
HOCTH TOTOMKOB 10 Mepe (uiioreHeza. B nmpoTuBomonoxHOCTE - OWoIoruye-
CKOMY MpOTrpeccy OMOJIOTUUECKUN perpecc — 3TO MOHMKEHNE OPUCITOCO0IICH-
HOCTH TOTOMKOB, BEAYIIIEE K UX YACTUUHOMY WJIM TTOJTHOMY BBIMUPAHUIO.

buonornueckuii nporpecc nmo A.H. CeBeprioBy MOKeT nocTUraThes 4-
Ms CIIOCOOaMHU, KOTOPBIE TaKKe MPEJACTABISIOT COOOW TJIABHBIC HAPaBICHUS
ABOJIIOIIMOHHOTO Tpoliecca: apoMopdo3bl, UIU0AIAIITA[UY, [IEHOTEHE3I, Jie-
FEeHEpaIusi.

Apomopgposer (aira — moseimiar, Morphosis — ¢popma, Bua) mpeacTaBiis-
10T cOOOM M3MEHEHUs YHHUBEPCAJIBLHOIO XapakTepa, OOecIieurBaromue Io-
BBIIIIEHUE YPOBHsI opraHu3anuv. ApoMopdo3bl MPUBOIAT K 0O0pa30BaHUIO
OTPSJI0B, KJIACCOB, THUIIOB.

Houoaoanmayuu onpenenstoT Kak YaCTHbIC TIPUCIIOCOOICHUS K KOHKPET-
HBIM YCJIOBHUSIM CYIIIECTBOBAHMS, HE BHI3BIBAIOIIME W3MEHEHUSI YPOBHS Opra-
HU3auu. Manoagantanuy TPUBOASIT K MOSIBJICHHUIO BHJIOB, POJOB U Ce-
MEHCTB.

Llenocene3bl — TPUCTIOCOOUTENBHBIE U3MEHEHHUS 3apO/IbIIIECH, JTUYHMHOK.
lecenepayus npeacTaBisier cOO0M BTOPUYHOE YIPOILEHUE OPTaHU3alUH.

CoxpanuB noaxoa A.H. CeepiioBa k mpo0OJieMe TJIaBHBIX HalpaBICHUI
sposioniuu, M.M. IlIManbray3eH BHEC HM3MEHEHUS B TIPEICTABICHHUS O
HaMpaBJICHUSX ABOJIIOIMM. B pe3ynbTare BO3HUKIIO IMPEACTABICHHUE O TPEX
IJIaBHBIX HaIlpaBJICHHUSAX SBOJIOIUHU: apoMopdose, arrtomopgosze (allos -
Jpyroi) — mporiecce BhIPAaOOTKH YaCTHBIX MPHUCIIOCOOJICHUN M CIIeaIn3a-
nuu. B ortinumume ot uucro mopdonornyeckoro noaxona A.H. CesepioBa
noaxon N.U. llImaneray3ena siBisieTcst 3K0JIOr0-MOP(POIOTHYECKHM.

18.4 IlpencraBaenuss U.U. llImaabray3eHa o HanmpapJeHUSIX IBOJIIO-
107071

[To .M. lImanerayseny, apomopghosz (apoeenes) — 310 BbIpabOTKA IIH-
POKHX YHHUBEPCAIBbHBIX MPUCIOCOONICHHI; artomopdos (annocenes) obdecrie-
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YUBaeT MCIOJIH30BAHUE TOM K€ CPENbl, B KOTOPOW OOWTAIM TIPEAKU, MU3MeE-
HEHHOM, HO HE YCIOKHEHHOW Cpeibl;, CIeHnaan3aiis IPUBOAUT K ajarTa-
MU B O0Jiee y3KUX YCIOBUSX cpebl. BHYTpu criennanu3anuu BbleIeHbI 4-¢
dbopmbl: TennoMmopdo3, tunepmopdos, runomopdos, karamopdos. Teromop-
@o3 (menoeenes) — 3TO crielUAIM3AIMS OpraHU3Ma, CBA3aHHAS C MEPEX0I0OM
oT OoJiee o01el cpenpl K YaCTHOM, Oojiee orpanndeHHou. [Ipu Tenomopdosze
IIPOUCXOAUT OJTHOCTOPOHHEE Pa3BUTHE HEKOTOPHIX OPTaHOB M YaCTUYHAS pe-
nykius apyrux. [IporpeccuBHas muddepeHnnanusi OrpaHNIUBACTCS TEMHU
JacTsIMU OPTraHU3Ma, KOTOPHIE €T0 CBS3BIBAIOT CO CBOCOOPA3HBIMH YCIOBUSI-
MU JIaHHOW 4YacTHOM cpefpl. OpraHu3anus B 1IEJIOM OCTaeTCs Ha UCXOTHOM
YpPOBHE WJIM MCHBITHIBAET HEKOTOpPOE yMpolleHue. B kadecTBe NmpuMepoB
CHEIUATN3UPOBAHHBIX OPTAHU3MOB MOXHO ObLIO OBl MPUBECTU MHOTO YpPE3-
BBIYAITHO XapaKTEpHBIX MpEeACTaBUTENEH MayKOB, PaKOOOpa3HbIX, HACEKO-
MBIX, MOJITFOCKOB, KOTOPBIE HEPEIKO 3aHUMAIOT KpailHEe OrpaHUYCHHBIC KO-
nornyeckne Humu. Cpeau penTWinid OYeHb CBOCOOpPa3HBI Yepemaxu, 4pes-
BBIYAITHO CIIEIMAIN3UPOBAHbBI 3MeH, XaMeJIeoHbl. Cpen NTHUIl TAKKE HEMaJIo
CHEIUATN3UPOBAHHBIX (OPM, SPKUI TpuMep — ASTIbL. V3 MileKomUTaronmux
MO>XHO OTMETUTh MypaBbeJlia, JICHUBIIA, CTICIMAIN3AIU KOTOPBIX 00YyCIOB-
JieHa OTPaHUYEHHBIM POJOM IHUIIHU; KPOTa, CIEMbIIIA ¢ UX MOJI3EMHBIM 00pa-
30M ku3HU. Crienuanu3aiys BeIpakeHa TeM pe3de, 4eM CBoeoOpa3Hee cpea
obutanus. Ecnu xe cpega oOuTaHusi HE TOJIBKO CBOEOOpa3Ha, HO U yNpollle-
Ha, TO OCOOCHHO PE3KO CKAa3bIBAETCS PENyKLHUsA. B ycIOBUSAX YIPOIIEHHOM
CpeIbl YIPOIIAeTCs U caMa OpraHu3aIusl.

[Tpu mepexo/ie K *KU3HU B KpallHE MPOCTHIX YCIOBUSIX CYIIECTBOBAHUS Op-
TaHU3M TOJIBEpraeTcsl BeChMa 3HaYUTEIBHOMY perpeccy, BeAylleMy K Jere-
Hepauuu (kamamopghosy, unu kamazernesy). Karamopdossl cyx)arwT 3BOJIIO-
[IMOHHBIE BO3MOXXHOCTH OPTraHW3MOB. BHJIbI, 3BOIOIIMOHUPOBABIINE 10 TH-
ny katamop¢o30B, MOTYT CYIIECTBOBaTh OYEHb JIOJT0 IPHU COXpPaHEHUHU
OTpeNIeJICHHBIX yCclIoBUM cpeabl. OaHaKo, MHOTHE TPYMIbl KUBOTHBIX, pa3-
BUBIIIMECS 110 3TOMY THITY, BBIMEPJIH, XOTS CIeNHaIn3aIis Obljla HE €IUH-
CTBEHHOM IMPUYMUHOM ITOTO.

T'unepmopgpos (eunepeenes) — W3MEHEHHS, COTPOBOKIAIOIINECST PE3KUM
yBEIUYCHUEM OTACIBHBIX OPTAaHOB WJIM CaMUX OpraHu3MoB. Tak, HabOmroma-
I0TCSl OOILMIA TUTAHTU3M U OTPOMHBIE OMBHU MHOTHX CJIOHOB, KOJOCCaJbHbIE
pora TUTaHTCKOTO OJICHSI YETBEPTUYHOTO BPEMEHH, YPE3MEPHO pPa3BUTHIC
KJIBIKA CBMHBU 0aOMPYCChI; XOPOIIO M3BECTHBI PEKOHCTPYKIIMU TUTAHTCKUX
HACEKOMBIX, pbIO, ampuluii, pentuinii, a Takke pacteHud. CoOBpeMEHHBIM
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KUTaM, CJIOHaM, CEKBOME XapaKTEepHbl TMTAHTCKHUE pa3Mmepbl. B ompenenen-
HBIX YCIOBHSIX TUHEPMOP(O3bl SABISIOTCS MEPCIEKTUBHBIM HAIPaBICHUEM
ABOJIIOLINH.

T'unomopghos (eunocenes) — 3ta hopMa BeIpaKaeTcsi B HEIOPA3BUTHH BCETO
OpraHu3Ma IpU COXPAHEHUU OTHOIIEHUN CO CPENOM, XapaKTEPHBIX IS JIH-
YUHOK U MOJIOJABIX ocoOeil. OmpenensieTcss Takoe HarpaBiIe€HUE SBOJIOIMOH-
HOTO IIpoLecca TEM, YTO IPU MEHAIONIIECs 00CTaHOBKE JINYMHKA OKa3ajach
B YCIOBUAX Oosee 00ECIeYeHHOM KU3HH, YEM B3pOCIIOe€ KMBOTHOE. M3 mo-
3BOHOYHBIX )KMBOTHBIX MPUMEPHI TAKOTO POJIa M3BECTHBI JJIsI XBOCTATHIX aAM-
¢bubuit. Y 0OBIKHOBEHHOTO aKCOJIOTJIS JUYMHKA HOPMAIbHO CTAaHOBUTCS IO-
JoBo3penioi. JKMBOTHOE B 3TOM ciiydyae He mojaBepraercs meramopdosy, a
OCTaeTCsl Ha BCIO JKM3Hb BOJHBIM >KMBOTHBIM C Hapy>KHBIMHU ka0paMu, XBO-
CTOBBIM TUJIABHUKOM, Ap. MPUCIOCOOJICHUSIMU K BOJIHOM cpene. Tak Kak Ju-
YUHOYHBIE (DOPMBI OOBIYHO MOCTPOEHBI MPOIIE, YEM B3POCIbIE, TO B PE3YJib-
Tare TUHnomMop(o3a UMEeTCsl BTOPUUHOE YNpolleHne opranuzanuu. [Ipu atom
yTPauuBaIOTCA OPTaHbl, KOTOPHIE Pa3BUBAIOTCS MO3KE BCEro, TO €CTh HAubo-
Jee crnenuanusupoBaHubie. [loaTomy runoMopdo3 cBsizaH ¢ yTepel MHOTUX
IPU3HAKOB CHEUUATN3alMd. B HEKOTOpBIX Cily4asx SIBJICHUS HEIOPa3BUTHUS
CO3Jal0T MOAXOAILYI0 0a3y JUisl MPOrpecCUBHOTO pa3BuTus. Hanpumep, goi-
roe He3zapacTaHue JOOHOro IIBa Ha 4epere 4YeloBeKa JaeT HEeOOXOJHMBbIe
YCJOBUS JJISI TPOMJIEHUSI pPOCTA TOJIOBHOTO MO3Ta, YTO SIBJISIETCS BAXKHBIM JIJIS
€ro IpOrpecCUpOBaHUSI.

B o0mieM, pa3nnyaroT HECKOJIbKO HampaBJiEHUN 3BOJIIOIMUA. B KOHKpeT-
HOM 3BOJIIOLIMM BCETA MEPEIIETAIOTCsS apoMOpP(O3bl M YACTHBIE MTPUCIIOCO0-
JeHus, 32 apoMOpP(PHBIMU MPEOOPA30BAHUSIMU HAYMHAETCSl MEPUOJ] YaCTHO-
aJIalTUBHBIX MPeoOpa3oBaHUM, SBJICHUS] MPOTPECCUBHOTO U PETPECCUBHOTO
pa3zButus (pucyHok 20). HanmpaBieHHOCTh 3BONIOLMU pacCMaTPUBAETCS Kak
OJIHO U3 BAKHEUIIMX MPOSIBJIEHUN 3BOJIFOLIMOHHOTO TIPOLIECCA.

Boupocsl 1J11 CaMOKOHTPOJIS

1 TIpencrasnenus XK.b. Jlamapka u Y. JlapBuHa o HampaBJI€HUSIX  3BO-
mounu. Kakne Hanpasnenus 3Botounu Beiaensn A.H. CeBepuos?

2 OmnpeneneHue OMOJOTMYECKOTO MPOrpecca, €ro KPpUTEepuud M CIOCOObI
JOCTHKEHHS.

3 Urto takoe apomopdo3sl u uaunoagantanuu’? Ilpumepsi.

4 Yto Takoe aporeHes, aNIoreHes3, CrenruaaIn3amms’?
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5 Kakue dhopmsl crientmanuzanuu Boiaessa U.N. [lImansrayzen?
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Jlekuus 19 DJBOJIOLMOHHBIN MPOrpecc U perpecc

19.1 [lonaTHe 1 KpUTEPUH MPOTPECCUBHOTO PAZBUTHSI

19.2 Knaccudukarys siBISHUM Mporpecca, UX XapakTepUCTHKA
19.3 HeorpanudeHHbIi W OTPaHUYEHHBIN TIPOTPECC

19.4 buorexuunueckuii (pu3NKo-MeXaHUUECKUI) TPOTPECC

19.1 [lonsiTHEe M KPUTEPHUHU MPOTPECCUBHOIO PA3BUTHS

[IpobneMa MPOTPECCHBHOTO Pa3BUTHUS B MPHUPOJE W3IaBHA NPHUBJICKaIa
BHUMaHUe uccienoBateneid. [IoHsTHE 3BOMIOLMOHHOTO Aporpecca Oecco3Ha-
TEJIHHO HAIIO OTPAKEHUE YK€ B PA3IMYHBIX, C AHTHIHOU JPEBHOCTU CTPO-
WBIIUXCS MEPAPXUUYECKUX <«JIECTHUIIAX» KUBBIX. CYyUIECTB. B mo3mHeiee
BpeMs 3Ta npobdiiema 3aTparuBajiach BO MHOTUX padoTax. [Ipu paccMoTpenun
UCTOPUH >KUBOM MPUPOJIbI BUJIHO, YTO €€ Pa3BUTHE, B OOIIEM, OCYIIECTBIIS-
JIOCh OT MEHEE CIIOKHOTO K 0oJiee CII0KHOMY, OT MEHEE COBEPIIEHHOTO K 00-
Jee COBEPIICHHOMY, T.€. MPOUCXOAWIIa K- TPOUCXOIUT MPOTPECCUBHAS IBO-
JTFOIASL. DTO XOPOIIO BUAHO MIPH aHAJIN3€E MaJICOHTOJOTUYECKUX AaHHBIX. Ec-
JM B OTJIOKCHUSX KaTapXeHWCKOU 3pbI elle He 0OHAPYKUBAIOT CJIEI0B KU3HH,
TO B KXY W3 MOCICAYIOUHX 3P CTPOCHUE OPTaHU3MOB CYIIIECTBEHHO
ycnoxHsiercs. [losiBiaeHue B mpoliecce 3BOJIIOIUU Bce 00Jee COBEPIICHHBIX
dbopM JaeT pa3BUTHE OCHOBHBIX pPACTUTENIBHBIX OPraHU3MOB Ha 3emiie: ma-
MOPOTHUKOB, TOJIOCEMEHHBIX, MOKPHITOCEMEHHBIX. AHAJIOTUYHBIA Psif JaeT
U pa3BUTHE >KUBOTHBIX. [Ipu 3TOM, B KaXJAOM KPYITHOM MEPUOJE MPOILION
WCTOPHH OBLIIN TPYHITHI )KUBOTHBIX, PACTEHUHN, KOTOPBIE MOTYT OBITH Ha3BaHbI
«TOMUHAHTHBIMIY. B paHHEeM maneo30€ u3 )KUBOTHBIX UMH SIBJISUTHCH KHIIICU-
HOTIOJIOCTHBIC, aHHEITUIbI, WICHUCTOHOTHUE — TPUIIOOUTHI, PAKOCKOPIIHMOHKI; B
MO3HEM Tajle030€  HAOII0MAeTCsd PAacCIBET NMPUMHUTHBHBIX ITO3BOHOYHBIX
(pp10,-amdpubuif); B ME3030€ — PaCIIBET BBICIINX HACEKOMBIX M PENTUIIUN; B
KalHO30€ — pacUBET NTHUIl U MJEKOMUTAIMMX. MMeloTcss MHOro4HCIIEHHbIE
IpUMEPHI MOSBIICHUS Bce 00JIee COBEPIIEHHBIX MPUCIIOCOOJICHUM, OIpeaes-
omux Oosiee 3¢ HEeKTUBHOE BHITIOTHEHNWE (PYHKIIMM, HAaTpuMep, NepeIBIKe-
Hus (IUJ1aBaHus, TojeTa, Oera), OpraHoB 4yBCTB (3peHUsI, OOOHSHUS U [Ip.),
BO3HHUKAIOIINX HE Yy WIEHOB OJHOTO (DMJIOTEHETHYECKOTO Psifia, a Y Pa3sHBIX
BUJIOB B Pa3HBIX Tpymnmax. Tak, CAaMbIM COBEPIICHHBIM, KaK OTMEYAlOT B JIH-
Tepatype, cnocodoM mnosiera ¢ HauOosee 3P(HEKTUBHOM 3aTpaTod IHEPIUU
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00J1aJIat0T CTPEKO3bl, PUIOTCHETUYECKU OUYEHb JAPEBHSS TPyIlNa, a HanboJiee
COBEPIIICHHBIM OpraHOM OOOHSIHHUS 00J1aa0T, BEPOSTHO, HEKOTOPhIE HOUHBIE
0abouku. B sBodIONMM MMEET Tak)kKe MECTO BBIMHUpPAHUE OTACIBHBIX T'PYIII,
HEKOT/Ia IUPOKO PaCIPOCTPAHEHHBIX W MPOIBETAIOIINX; TaKXe KaK (pakToMm
ABJISICTCSL OJJHOBPEMEHHOE Ce€ilyac CYIEeCTBOBAaHUE JAPEBHEHIINX TPy,
YCTPOEHHBIX CPABHUTEIBHO MPOCTO (OJHOKJIETOUYHBIE, KUIIEYHOIOJOCTHbIE,
HEKOTOPHIE YEPBU U JIP.), U BOBHUKIIKNX MO3/IHEE, YCTPOCHHBIX 3HAUUTECIHHO
0oJiee CJIOKHO (HacEeKOMBbIe, PENTUIIMH, NTHUIIbI, MIIEKONHUTAIoINue). Bee 3Tn
SIBJIEHUS, 00BEKTUBHO HAOMIOat0IIKECs (PaKkThl SBOJIFOIIMOHHOIO IIporpecca B
MPUPOJIC, TOKHBI HAUTH OTPaKEHUE B TEOPUU IIPOTrpecca.

[IyTh pa3BuUTHS OT MPOCTOrO K CJIOKHOMY, OT NIPUMHUTHUBHOrO K Oojee
COBEPIIIEHHOMY OOBIYHO 0003HAYAIOT TEPMHUHOM  «npoepecc». OaHako Cy-
IIECTBOBAHUE B IMPUPOJIC MPOTpecca MOXKET OCHapuBaTHECS Ha TOM OCHOBA-
HUHU, YTO OMPEICIICHUE YPOBHS OpraHU3allui OKa3bIBaeTCsl HE MPOCThIM. [lo-
poM OCTar0TCs, HapUMeEp, HEPACKPHITHIMU MOHATHsSE 00JIee COBEPIICHHOW U
BBICOKOW Opranu3aiuu. XOpoIllo U3BECTHO, YTO.y MIIeKomuTaromux (0e3 co-
MHEHHUSI, BEICIIUX (POPM CPEIM KUBOTHBIX) MHOTHE OPTaHbl U IEIbIE CUCTEMBI
OpraHoOB YCTPOEHBI MEHEE CJIOKHO, YeM 'Y APYyTruX >KUBOTHBIX. Takoe moJio-
YKEHHUE HaOII0IaeTCs M0 APYTUM IrpymHIiaM opranu3MoB. [IporpeccuBHBIM WM
perpeccuBHBIM OyJeT, HampuMep, MpeoOpa3oBaHUE OOBIYHBIX MPECMBIKAIO-
IIMXCS C YEThIPbMSI KOHEUHOCTSMHU B 3Meil? C OJHOM CTOPOHBI — 3TO MPO-
rpecc, Tak KaK 3MeHU MOTYT 3HaUUTEJIbHO OBICTPEN ABUTAThCS B T'YCTOM TPaBe,
HO C JIpyTOM CTOPOHBI, Y HHUX PEAYLHPOBAIUCH KOHEYHOCTH U YBEIUYMIOCH
KOJIMYECTBO OJITHOMMEHHBIX 3JIEMEHTOB MO3BOHOYHHMKA, YTO MOXHO paccMmart-
puBaTh Kak perpecc. B, pe3ynbTaTe mpeoOpazoBaHus NATUNAION KOHEYHOCTH
B KOHEYHOCTH TMAapHO- M HEMAPHOKOMBITHBIX, 00pa30BaIMCh KOHEYHOCTH, 0O-
Jiee MPUCTIOCOOIEHHBIE K OBICTPOMY OEry, HO 3TO OBIJIO CBSI3aHO C PEAYKIIUEH
gacTu Koctel:, [lepexon nmpeakoB 4enoBeKa K MEPEABMKEHUIO Ha JIBYX KO-
HEYHOCTSX. MOKHO paccMaTpHuBaTh KakK MPOTPECCMBHOE M3MEHEHHE, HO OHO
COMPOBOXKIAIOCH PSIZIOM PErPECCUBHBIX M3MEHEHUW — CyKeHUEM (YHKIUH
HWKHUX KOHEUYHOCTEW M MX Y3KOW CIEIUaA3alued, PeAyKIUEH XBOCTA U
HeOIaronpusTHBIMUA U3MEHEHUSIMU KOCTEH Taza, 3aTPyAHSIONIMMU aKT POJIOB,
MOSIBJICHUEM OO0JIE3HEH — reMopposi, BApUKO3HOTO pacimupeHus: BeH. [10100-
HBIX TIPUMEPOB MHOTr0. B 71000M M3 HUX BCSIKOE€ MPOTPECCUBHOE M3MEHEHHE
OJIHUX YacCTeW CBSI3aHO B TOW WJIM MHOW CTEIEHU C PErPECCUBHBIMU U3MEHE-
HUSIMU JIPYTHUX.
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DJEeMEHTHl JUAJIEKTUYECKOTO TOJKOBAHUS MPOOJIEMBI TIporpecca B HKH-
BOUM MPUPOJIe BBICKA3bIBATUCH Punocodamu. Hagano ecTeCTBeHHO-HAYIHOMY
MOJIXOTy K M3YYEeHHIO ATOTO siBiieHUs mojoxui Y. Jlapsun. [Ipexne Bcero,
OH TOKa3all, 9YTO OJIHUM U3 (PaKTOPOB MPOTPECCUBHOTO PA3BHUTHS SIBISICTCS
€CTECTBCHHBIN O0TOOp, TaK KaK OKOHYATENIbHBIN PE3yJIhbTaT €ro BhIPAXKACTCS B
COBEPIIICHCTBOBAaHUHM OPTaHU3MOB OTHOCHUTEIHLHO OKPYKAIOIIUX MX YCIOBUH.
Y. JlapBuH mpeioxuil Kputepuu (MPU3HAKK) Mporpecca, TIaBHBIMU M3 KO-
TOPBIX OMPEIETIII KOHKYPEHTHYIO CIIOCOOHOCTh U CITeIIHAIN3AIINI0. OPTaHOB.
KpynHedmuM BKJIaJOM B MaTEpHAIMCTHYECKOE pelieHue MpoOJEMbI TPO-
rpecca sBwics Tpya A.H. CeseprioBa «I aBHbIC HamnpaBIICHUS 3BOJIIOIMOH-
Horo nporiecca» (1967). ITo A.H. CeBepioBy isi OMOJIOTHYECKOr0 Iporpec-
ca XapakTepHBI CIEIYIONIMEe YePThl, MpU3HAKKU: 1) CTOMKOS yYBEIMUECHHUE YHUC-
JICHHOCTH TIPOTPECCUPYIOIEl TPYNIbl MO CPAaBHEHUIO € TIpEAKaMu, 2) pac-
IMIUPEHHE apeaia MOTOMKOB IO CPAaBHEHHIO C MpeAKaMu (IIPOTrpecCUpyIoIee
pacceneHue), 3) pacrnajeHue Ha IMOJYUHEHHBIC CHCTEMAaTHYCCKUE €IUMHUIIBI
110 Mepe TOTO, KaK OPTaHW3MBI MOMAJAI0T B HOBBIC YCIOBHS CYIIECTBOBAHUS
(yBeIM4YE€HUE TAKCOHOMUYECKOTO Pa3HOOOpa3usi).

19.2 Knaccudukauus siBjieHUiA Aporpecca, MX XapakTepucTHKA

A.H. CeBep110B, Kak ObLJI0 YK€ OTMEUYEHO B MIPEAbIAYIIEH TeME, BbIIEISI
buonozuyeckuli npoepecc, OCHOBY KOTOPOTO COCTABJISIET YETHIPE THUIA MOP-
dboduznonornueckux MOpeoOpa3oBaHuil. ITH TPEOOPa30BAHUS  SIBISIOTCS
TaKXe MyTSIMH, CIIOCOOAMU €r0 JTIOCTUXKEHHUS (A.C. Cesepuos, 1987,
2005). TIpencraBmsiercss HEOOXOAUMBIM JaTh MX XapaKTEPUCTUKY. Apomop-
do3bl  (MOPHODHU3UOTOTUIESCKHI TIPOTPECC) COMPOBOKAAOTCS TITYOOKHMH
(GYyHKIMOHANBHBIMU U CTPYKTYPHBIMHU CIIBUTAMH, B PE3YyJIbTaTe€ KOTOPHIX BO3-
HUKAIOT HOBbBIE, OoJiee MIUPOKHUE U 00Jiee COBEPIIECHHBIE MPUCITOCOOIEHUS K
OCHOBHBIM. YCIIOBHSIM Cpelibl. ApoMOp(O3bI JAIOT OpraHu3MaM BO3MOXKHOCTh
pacCIIMPHUTh UCIIOIB30BAaHNE BHEITHEH CPEIbl, BEIUTH 3a MPEIEIbl TOM CPEeIbl,
B KOTOPOH JKUJIM MPEKHU U 3aXBAaTUTh HOBBIC, YaCTO BEChMa OTJIMYHBIE 00JIa-
CTU oOuTaHus. ApoMopdo3bl MPEACTABIISIOT COOOM MPOIIECCH ABOJIIOLINH,
O0CBOOOXAAIOUTUE OPTaHU3MBbI OT CIMIIKOM TECHBIX OIPAaHUYEHUN B CBS3SX CO
Cpelloi M Kak Obl MOJHUMAIOUIME MX HaJl MHOTMMH YaCTHBIMU YCJIOBHSIMHU.
Opranu3mbl CTAaHOBSITCSL O0Jiee aKTUBHBIMH, BCe 00Jiee OBIAJEBAIOT KU3HEH-
HBIMHU CpEACTBAMU OKpY>Karoleu cpenbl. Bo Bcex cimydasix pelaroiiee 3Ha-
YEeHHUE UMEET yPOBEHb NUP(EPEHIIMPOBKU U B OCOOEHHOCTH CTpOras rapMo-
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HUYHOCTh OpPTaHHU3aIlUH, T.€. MOJTHAS COTJIACOBAHHOCThH YaCTeH B UX JKH3HECH-
HBIX OTHpaBieHUsAX. [loaToMy mpu Bcex KPYMHBIX apoMopdo3ax sICHO BhIpa-
kKaeTcs mpeoOpa3oBaHMe Bce opraHuzanuu. Spkuili apomMopdo3 JEXKHT,
HarpuMep, B OCHOBE BO3HMKHOBEHHUs MieKonuTaromux. OOmui noabeM ux
KU3ZHENIESITEIIbHOCTU COMPOBOXKIAJICS MPUOOPETEHUEM MOCTOSIHHOM U BBICO-
KOW TemmepaTypoil Tena (pa3BUTHEM TEIUIOKPOBHOCTH), YTO CBSI3aHO C BO3-
HUKHOBEHUEM BOJIOCSHOTO IMOKPOBA, MPOTPECCHBHBIM Pa3BUTHEM JIETKHUX U
KpoBeHOCHOM cuctemsl. [locnennee cBsi3aHO ¢ 0Opa3oBaHUEM y MIICKONUTA-
IONUX YETHIPEXKaAaMEPHOTO CEpAIla M MOJHOTO pa3ielieHUus apTepHATbHOU U
BEHO3HOU KpoBU. CHIIBHO pa3BUIMCh KOHEUYHOCTH M MX MYCKYJATypa, 4To
MO3BOJUJIO MJIEKOMUTAIOIINM IEepelTH K Oosiee OBICTPHIM '(hopMaM JIBHKE-
HUSA. 3HAUUTENbHO YCOBEPIIEHCTBOBAIUCH OPTaHbl YYBCTB (OOOHSHUS U CITY-
Xa) ¥ TOJOBHOM MO3T, YTO OCOOCHHO XapaKTEpHO ISl “MJIEKOIMUTAIOIINX, Y
KOTOPBIX BIIEPBBIC MOy4YaeT OOJIBIIOE PA3BUTHE KOPA TOJIOBHOTO MO3Tra Kak
opras, BeJaronui BEICITUMHU (opMaMu HEPBHOK aesTenpbHOoCTH. [locoeansis,
ompenensas (popMbl TOBEAEHHUs, OOECTIeUrIa MICKOTUTAIONAM TOCTIOICTBY-
IOlIee MOJIOKEHHE Ha CyIlle W MO3BOJIMIIA MM IIMPOKO MO HEM paccemuThesl.
[IponBM>XEHUIO B XOJOJHBIE CTPAHBI . CIIOCOOCTBOBANIO TaK)Xe BHYTpPEHHEE
OILUIOAOTBOPEHKE, BHYTPUYTPOOHOE <pa3BUTHE, MPUOOPETEHUE KUBOPOKIE-
HUs. Beicokas opraHuzanus MIEKONUTAIONIMX MTO3BOJIMIIAa UM BEPHYTCS B BO-
ny (KUTOOOpa3HbIe), a TakKe FMEPENTH K MEpEeABUKEHUIO B BO3AyXe (pPyKo-
KpbUibie). Kak BUAHO, B OCHOBE apoMOp(O30B JIEKUT OOBIYHO OJHO KaKoe-
HUOYIb TpHOOpETEHNE, KOTOPOE TIPU JAHHBIX YCIOBUSX CPEIIBI Cpaszy MPUBO-
TUT K KPYITHBIM TIPEUMYIIIECTBaM JIJIsi OPTaHW3Ma, YBEIMUYHUBAET €T0 YHCIICH-
HOCTh U €T0 M3MEHYHMBOCTh M TEM CaMbIM 3HAYUTEIHHO YCKOPSET TEMIT €TO
nanbHene 3Boonuu. B 3TUX OnaronpuaTHBIX YCIOBUSX UJIET 3aTE€M IOJI-
Has mepecTpoika Bcell opranuzaiuu. B ocHoBe apoMopd030B, MpUBEAIINX K
00pa30BaHUIO MJIEKOMUTAIOIINX, JISKUT TaKOE Ka3ajJoch Obl HE3HAUUTEIHLHOE
npuoOpeTeHre Kak BOJIOCSHOM MOKpoB. Bece ocTanbHOE CBSI3aHO ¢ BBITEKAIO-
UM QTCIOJIa YMEHBIIICHHEM TMOTEPH TEIUIa M MOBHIIIICHUEM HMHTCHCUBHOCTHU
oOmeHna. MIMeHHO 3TO 1aJI0 BO3MOXKHOCTh MEPENTH K OOJIbIIEH aKTUBHOCTU B
JBIDKEHUSIX B MPECIICIOBAaHUM JOOBIYH, a, CIEIOBATEIbHO, U K 00JIee BBHICO-
kUM ¢dopmam HepBHOU nestenbHOcTU. [lo3nHeiiniee mpuoOpeTeHne >KUBO-
POXKJIEHUSI MOTJIO OBITh TaKK€ MOJHOCTHIO UCIOIB30BaHO JIMIIb MPHU YCIOBUU
MOCTOSIHHOM TeMIlepaTyphl TeJa, U 3TO K€ MO3BOJIMIO MIICKOTUTAIOIIUM pea-
JM30BaTh BO3MOXHOCTh 3aCEJICHUsI XOJIOIHBIX CTpaH. MIMeeTcss MHOTO IPYTHUX
IpUMEpPOB apoMop(}O30B: MOSBICHUE FYKAPHOT, MOJIOBOTO Mpoliecca, MHOTO-
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KJIETOYHOCTHU, JIBYCTOPOHHEW CUMMETPHUM Te€a y *KUBOTHBIX, (DOTOCHHTE3Q,;
pa3Butue credsi, KopHs, (GOPMUPOBAHUE JIUCTA Y PACTEHUI; BBIXOJl HA CYIITY
pacTEHU U )KMBOTHBIX; TTOSBJIECHHUE Yepera, YETIOCTHOIO anmnapaTra v MmapHbIX
IJJABHUKOB y PbHIO; MATUIAIION KOHEYHOCTH, Pa3BUTHUE JIETKUX, pa3JielieHUE
npejcepaus Ha JIBE KaMepbl U TOSIBIICHUE JIBYX KPYTOB KpOBOOOpAIIEHUS Y
36MHOBOJIHBIX; MPOTPECCUBHOE PA3BUTUE IIEHTPAIHLHOW HEPBHOW CUCTEMBI U
OpPraHOB UYBCTB y Pa3HbIX )KUBOTHBIX.

Houoadanmayuu - 3TO BCE Cilydyad aJanTUBHBIX MpPeoOpa3oBaHUN B
npejenax OJJHOr0 YPOBHsI opraHu3anuu. Tak, UMETCs nmpeoOpasoBaHuUsl KO-
HEYHOCTEW y MJICKOIUTAIONINX, HACEKOMBIX, B CBSI3U C MPHUCIIOCOOIECHUEM
JUIS XOXKJICHUs, Oera, KOMaHWsl, MpbIraHusl, iaBaHus U T.1.'C TTOMOIIBIO
uaroanantamnuii GopMUPYIOTCS MOKPOBUTEILCTBEHHAS OKpacka, creruduye-
CKHE MPUCTIOCOOJICHHUS K OMBUICHHIO, TIEPEHOCY IUIOAOB. M CEMsH, K Berera-
TUBHOMY DPa3MHOXEHUIO Yy pacteHuid. llpumepamu yenocene306 SBISIIOTCS
pPa3IMYHOTO BHUAA SUIEBbIE OOOJOUYKH, SUYHBIM KEIATOK, 00eCTeUnBaIOIINI
MUTAHUE 3apOJIbIIICH U JIMYMHOK; aMHUOH PENTUINN, NTUI] U MIIEKOTUTAIO-
IIUX, 3alIUIIAIONINI 3apOABIIINA OT TOTYKOB M yAapOB: HApY>KHbIE IMOPHO-
HaJbHBIC Ka0pbl Y TMYMHOK ampuouit u ap. buonorndyeckoe 3HaueHUE 1EHO-
I€HE30B OYE€Hb BEJIMKO, OHM JAIOT BO3MOXXHOCTbD 3apOJIbIIIAM U MOJIOBIM JIW-
YUHKaM MEPEHOCUTh 0€3 0c000ro ypoHa caMblii OMACHBIN MEPUOJT UX HHIU-
BUAYQJIBHOTO CYIIECTBOBAHUS, @ MUMEHHO MEPUOJ, KOT/1a MOJOAbIE )KUBOTHbIC
€€ OUYCHb MaJIbl U1 OECTIOMOIITHBI.

Obwas oezcenepayus, wiin MophodU3NOIOTHUECKUI perpecc Hadroa-
€TCSl Y MHOTHX Mapa3uTUYECKUX >KUBOTHBIX, Y KOTOPBIX PEIyLUPYIOTCS Opra-
HBI JIBUOKEHUS, TUIEBAPCHUS, HEPBHAS CUCTeMa. TaKkue perpecCUBHbBIE U3Me-
HEHUsI OOBIYHO KOMITEHCUPYIOTCS PSJIOM HOBBIX MPOTPECCUBHBIX ITpeodpazo-
BaHUW. B 4acTHOCTH, Yy MHOTHX Mapa3suTOB MPOrPECCUBHO PA3BUBAIOTCS Op-
raHbl NMPUKPENJICHUS, TI0J0Bas CUCTEMa, YTO 0OeCredyuBacT OMOJOTHYCCKUIM
nporpecc Buja. [Ipumepom nereHepaiuu sSBISETCS PEAYKIUS XOPAbl, KPOBe-
HOCHOM. M HEPBHOW CUCTEM Y acCllUJIUM, B CBSI3U C MEPEXOJIOM K CHASTYEMY 00-
pasy XU3HU. YTPOIIEHUE OpraHu3alii — PEAYKIUS JUCTHEB, KOPHEBOU CHU-
CTEMbI, 3aMEHa €€ MPUCOCKaMU UMEET MECTO y PACTCHUI MPH MEepPexoe UX K
Mapa3uTU3MY.

TakoBsl nipeactaBiennss A.H. CeepiioBa 0 OMOJOTHYECKOM IMpOrpecce.
B To e BpeMs, HEKOTOpHIE €T0 MOJIOKEHUS OBbUIH MTpeaMeToM KpUTHKHU. [1o
MHEHUIO N.N. lImaneray3eHa, TEPMUH «UAUOATANTAIMS SBIISIETCS
HEyJa4YHBIM. DTOT TepMuH, npeaioxeHHbii A.H. CeBepiioBbIM, OyKBaJIbHO
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O3Ha4yaeT BUJOBOE, TO €CTh HACIEACTBEHHOE, IPUCIOCOOJIEHNE OPraHU3MOB,
MO3TOMY 3TOT TEPMHUH MOT OBITh IPUMEHEH KO BCEM JAPYIHMM crocobam OHO-
joruueckoro nporpecca. [lImaneraysen .M. npennoxun 3aMeHUTh €r0 Tep-
MHUHOM «aJyioMopdo3», KOTOPHII CTalM UCHOJb30BaTh BechbMa MHpoko. A.H.
CeBepl10Ba KPUTHUKOBAIM TaK)K€ 32 BBEJICHHE UM MOHATHS O OMOJIOTMYECKOM
nporpecce U MOpHoGHU3NOIOrHIecKOM MpPOrpecce, CunuTas, YTo HET OCHOBA-
HUU ISl pa3/iesIeHUs] Iporpecca Ha 1Ba YKa3aHHbIX THIIA.

[Tocne TpymoB A.H. CeBeprioBa 3aKOHOMEPHOCTH MPOTPECCUBHOM 3BO-
monuu u3ydanu MHorue uccnenosarenu — .M. llImansraysen, . b.C. Mar-
BeeB, A.A. [lapamonoB, JIx. Xakcnu, b. Penm u np. B ‘paborax U.U.
[[Imaneraysena (1982) orMeuanoch MojJ0KEHHUE O TOM, YTO, OMOJIOTMYECKHIMA
IIPOTPECC B OMPENCIICHHOM IUIaHE MPECTABISIETCS CHHOHUMOM TaKUX BbIpa-
KEHHM, KaK «IPOTPECCUBHAS 3BOJIOLHSI» WIH «IBOJIOLUOHHBIN MPOrPECCH
(A.C. CeBepuioB, 1990). b. Penmi (kak u XK.b. Jlamapk), cuurain, 4To 3BO-
JIIOLUSL MOXKET UJITH U TIO TOPU3OHTAIM U TIO BEPTUKAIU. AJTANTUBHYIO Paju-
anuio (BO3HUKHOBEHUE Pa3HOOOpa3usi HA JJAHHOM YpPOBHE OPTaHU3allMU) OH
Ha3BaJl K1a002eHe30M, a BBIXOJ Ha HOBBIM YPOBEHb aJalTUBHON paJHaLMH —
anazenezom. Jx. Xakcnau ajig 0003HAYEHMA YPOBHEN OpraHu3aliy BEPHYJIICS
K JIJAMApKOBKOMY T€PMHUHY «T'pajibl» (CTYHNEHHU), OH TAKXKE paccMaTpuUBall Tpe-
Th€ HaIPABIICHUE SBOJIOLMH — CIMACHCeHe3, SIBICHUE DBOJIIOIMOHHON cTaOu-
JU3alUH, TO €CTh, COXPAaHEHNE HEUZMEHSIOIINXCS BETBEN.

19.3 HeorpannyeHHbIH M OrpaHUYeHHBIN Mporpecc

Cpenu 0CHOBHBIX (POPM MPOTPECCUBHOTO PA3BUTHUSI B HACTOSIIEE BPEMS
HapsAy C OMOJOTMYECKUM  BBIICHSIOT O2PAHUYEHHbIUL U HeO0SPAHUYEHHbIl
npoepecc, Teopuro- kotoporo coznan x. Xakcnu. CoriiacHO JaHHOW TEOPHH,
ABOJIFOLIUS = [IPOIPECCUBHBIN MPOLIECC, HO MPOTPECC 3TOT B OCHOBHOM Orpa-
HAYCHHBIN, TPYNIoBOM. HampasieHne 3BONIONMU, KOTOPOE MPUBEIO K BO3-
HUKHOBEHUIO YEJIOBEKA, MPEJCTaBIsieT COOOW MyTh HEOTPAaHUUYEHHOIO MPO-
rpecca, MOCKOJIbKY OOYCJIOBJIMBAET HOBBIM ypOBEHb 3BOJIIOIUA — COIUAIb-
e, Kak ormeueno y A.B. SlonokoBa u A.I'. KOcydosa (1989, 2006),
HauOoJiee o0uieit hopMoil mporpecca, MaruCTPaJIbHBIM MYTEM Pa3BUTHS KHU3-
HU SIBJISIETCS HEOTpaHUYEHHBIN mporpecc. Ero comepskanue cocraBiseTr 00b-
€KTUBHO OCYILIECTBIEHHOE B YCIOBHUSAX 3€MJIM PAa3BUTHE OT MPOCTEHIINX KH-
BBIX CYILECTB /IO YEJIOBEUYECKOT0 00I1IecTBa. [ TaBHEHIIMMU U3 KPUTEPUEB HE-
OTPAHUYEHHOTO IPOTPECcCa SIBIISIFOTCA YBEIMYEHUE OTHOCUTEIBHOW HE3aBU-
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CUMOCTH OT TIPEKHUX YCIOBUN CYIECTBOAHMSI, TPUOOPETEHUE TPYIIIIONA HO-
BBIX MEPCIEKTUBHBIX 0COOCHHOCTEM THMa apoMopdh030B, 00jiee BHICOKAs CTe-
IIeHb OBJIQJICHUS OKPY)KalIHUM MHpoM. I[Ipu orpanmdeHHOM (TpPYIIIOBOM)
porpecce Ta WM HWHas TPYIIa OPraHU3MOB JIOCTHUTACT OMPEICICHHOTO
YpOBHS coBepIeHCTBa. JlanpHEHNi ee mporpecc He HAOIIOAACTCs, M TPYII-
1a, B KOHIIC KOHIIOB, ITEPEXOJIUT K ABOIIOIMOHHON HEHM3MEHHOCTH (GOPM HITH
BEIMHpaeT. Kpurepwem Takoro mporpecca SBISICTCS COBEPIICHCTBOBAHIE
MOP(POPU3HOTOTUIECKOW OPTaHU3AIINN BCEH TPYIIIBI TIPH COXPaHEHUHN, 00TIIe-
IO IJIaHA CTPOCHHSI.

19.4 buorexHuveckuii (PU3NKO-TeXHUUECKHIT) Mporpecc

buomexnuueckuii npoepecc BblpakaeTcs B BOSHUKHOBEHHH TEXHUYECKO-
ro COBEpIIEHCTBAa MpUpoAbl. B mporecce spomtonun. Hao ogaeTcs audode-
pEeHIMAIMs, [IEHTpaIu3alus OpraHOB U (PYHKIIUM, YTO MPUBOJUT K OoJiee -
(EeKTUBHOMY BBITIOJHEHUIO JIIOOON M3 CaMbIX. CHEIUANIBHBIX (QYHKIUN; MPO-
UCXOJUT KaK Obl «yBEJIWYEHUE, YCUJICHHUE, YCKOPEHHUE» BBIMOJIHEHUS BCEX
KU3HEHHBIX oTmpaBieHui. [Ipu 3ToM HEpenaKo ObIBaeT, YTO OpraH KaKoro-
au60 Oojiee ApeBHErO BUJIa (PYHKIIMOHAIBHO (C TEXHUUYECKON TOYKU 3PECHUS)
OKa3bIBAETCSI COBEPIIICHHEE, YeM COOTBETCTBYIOIIMI OpraH y MpeCTaBUTENIs
MOJIOJION Tpymmbl. Tak, opraH-000HSHUS Yy psfa YIEHUCTOHOTUX (YHKITHO-
HUPYET BO MHOTO pa3 3 (DEeKTUBHEE aHATIOTUYHBIX OPraHOB y MO3BOHOYHBIX.
OCHOBHOM KpUTEpU OMOTEXHHYECKOTO Mporpecca — IHEPreTUUYECKHUE MOKa-
3aTeNM OpraHu3Ma, «KO3(MMHUIIMEHT MOJIe3HOTO ASHCTBHUS» OPTraHOB M CHCTEM
(B. ®pann). Hanpumep, npu BhIXOJI€ MO3BOHOYHBIX Ha Cylly OOIIWN IUIaH
CTPOCHHS TJ1a3a_ COXPAHIETCSA, HO YCUJIMBAETCA €ro paspeliaroiias crocoo-
HOCTb.

OtnenpHbIe, POPMBI SBOJIFOIIMOHHOTO TIPOTPecca BRICTYNAIOT HE HU30JIUPO-
BAHHO, a'HAXOIATCS B CJI0KHOM B3aUMOJICHCTBUU. Pa3BUTHE MO MarucTpajib-
HOM JIMHUM SBOJIFOIIUM IIIJIO HE TJIABHO, 2 CO MHOTUMHM OTKJIOHEHUSIMU. 3Mme-
HEHUS, B HAIIPaBJICHUU TOBBIIIEHHUSI OpraHU3allii HE OTPaHUYUBAIOTCS IIpe-
00pa3oBaHMUSIMU OTJEIBHBIX OPraHoOB, a KacaloTcs opranusma B 1menoMm. OHu
BEIyT K KOPEHHOMY WM3MEHEHHUIO 00pa3a »KW3HHU, DBOJOIHOHHBIX MOTEHIINMI
ux Hocutenel. I[IporpeccuBHbie Mopdhodusznosornyeckue U3MeHeHus (Tura
apoMop(030B) SBISIOTCS  HABOJIONMUOHHO (YHIAMEHTAIBHBIMU, CTOMKHUMH.
Ha ocHOBe TOCTUTHYTOM OpraHu3aIiuy AT SKOJOrudeckas SKcrnancus (0uo-
JIOTUYECKUN TPOrPEeCcC apOreHHON BETBH). DBOJIIOLMOHHBIE M3MEHEHHUS Kak
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npeoOpa3oBaHKUe SACPHOTO armapaTa KiIeTok (myreM audQepeHIIMPOBKH),
MHTEeHCU(UKALIHS TIPOIECCOB OOMEHA BEIIECTB, CBSI3aHHAS C COBEPIIEHCTBO-
BaHHEM (DEpMEHTATUBHBIX BHYTPUKIETOUYHBIX CUCTEM, BO3SHUKHOBEHHE IMOJI0-
BOT'O MPOIECCa U MHOTOKJIETOYHOCTH OKa3bIBAIUCH OJIHOBPEMEHHO CBSI3aH-
HBIMHU ¢ MOp(hOoPHU3NOTOrHIecKUMH, OMOTEXHUYECKUMH U IpyTuMu hopmMamMu
POTPECCUBHOIO PA3BUTHSI.

B o0miem, Bce (a3bl 3BOJIIOIIMOHHOTO TMpolecca He 000CO0JIEHBI APYT OT
Jpyra, a B3auMOCBSI3aHBI TIEPEXOJaMHU.

Taxkum 00pa3om, XOTsI COBpeMEHHasi HayKa HEe B COCTOSIHUU JaTh OO0IIee
oTpeJielieHUE TIOHITUSL ~ «IIporpecc» B OMOJIOTHHU, CYTh 3TOTQ' MpoIecca Xo-
POIIIO BhIpAXKEHA B €r0 JIATUHCKOM Ha3BaHUH - npocpeccuc. (progresis), 4ro
o3HayaeT JBkeHue Brepend. [Iporpecc, sBsisch HampaBieHWEM BOJIIOIUH,
OPUBOAUT K MPOIBETAHUIO BHUJA, YBEJIMUYECHHUIO €TO YMCIEHHOCTH, pPacIInpe-
HUIO apeara.

Bonpocs 111 caMOKOHTPOJIS

1 TlousiTHe mporpecca u ero KpUuTepuu.

2 Knaccudukanus siBiaeHUN Mporpecca.

3 Urto Takoe HeOrpaHUYECHHBIN porpecc?

4 T'pynnoBoii (OrpaHUYEHHBIN) MPOrpecc — ONpeIeTICHUE U TPUMEPHI.

5 Yrto Takoe OuorexHudeckui nporpecc? IIpuBectu mpumepsl.

6 B uem 3akmrouaercs B3auMOJCHCTBHE pa3HBIX HaIlpaBICHHI po-
rpecca?
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Jlekmust 20 (OCHOBHBIE 4YepThbl W 3TaNbl B PAa3BUTUH
OpPraHu4YecKoro Mupa

20.1 OO6mme mpeACTaBICHHS O MPOUCXOKIECHUH U SBOJIFOIIUN KU3HU
20.2 DBoJirouMs pacTeHUU
20.3 DBOJIOLUS KUBOTHBIX

20.1 O01mme npeacTaBIeHUS 0 MPOUCXOKIECHUH Y IBOJIOIMHU JKUZHI

Bonpoc 0 nyTsax NpouCX0XKAEHUS KU3HUA HA 3eMIIE SIBIAECTCA JUCKYCCHOH-
HbIM. [IepBbrIM 11aroM Ha MyTH BO3HUKHOBEHUS KU3HU HAa 3eMJIE CTall HEOMO-
Jornyeckuil (aOMOTreHHbIN) CUHTE3 OPraHUYEeCKUX MOJIEKYJ U3 HEOpraHuye-
CKHX, YTO IMOJTBEPKIAECTCS MPOBEICHHBIMU PAHEE ONBITAMU MHOTHUX YYEHBIX,
B nepByto ouepenp K. Jleda (1912), C. Munepa (50-¢ roasl 20-ro Beka).
BTopbIM 11arom Ha myTH BO3HUKHOBEHHS AKU3HHU ObLT IPOIIECC KOHIIEHTPUPO-
BaHUsS OPraHMYECKHX BEIIECTB, COTJIACHO Teopun akaaemuka A.M. Onapuna,
nmyTeM 00pa3oBaHUs KOalepBaTOB. SBICHUE Koayepsayuy COCTOUT B TOM, YTO
BBICOKOMOJICKYJISIPHBIE BEIECTBA OTIESIOTCS OT pacTBOpa B BHUE Ooiiee
KOHIIEHTPUPOBAHHOI'O PACTBOPA, KOTOPBIM, OCTaBasICh KUJIKOCTBIO, pacClIau-
BAETCS Ha JIBa HECMEIIMBAOIIMXCEH pacTBOpa. boyiee KOHUEHTPHUPOBAHHBIN
pacTBOp M Ha3bIBAIOT Koayepsamom. KoalepBarbl ClOCOOHBI K pOCTy, APOO-
JICHUIO, B HUX MPOTEKAIOT peaKluu, TPUBOISIINE K CUHTE3Y 00Jiee CIIOAKHBIX
OPTraHUYECKUX COEIUHECHUU, BHYTPh KOALIEPBATOB MOTYT IOCTYIIATh U3 pac-
TBOpa T€ WM WHBIE, BEHIECTBA, U 3TOT MPOIIECC UMEET OOpPATHBIA XapakTep.
Takum 00pa3oM, Ha YPOBHE KOAIIEPBATOB MPOSIBISIOTCS OCOOEHHOCTH, XapakK-
TEpHBIC JJIS1 )KUBBIX OPTaHU3MOB, U KOALEPBATHI MOIJIM MOCIYKUTh TOM OC-
HOBOMH, Ojarojapsi KOTOpOH XUMHUYECKas 3BOJIIOIMS BBIILIA HA HOBBIM ypo-
BEHb OMOJIOTHYECKOM 3BOJIIOIUU. TpeThbei, W MOCIEIHEH, CTYIEHbIO K BO3-
HUKHOBEHMIO XU3HU SIBUIOCH MOSIBIICHUE IMPOLECCa CAMOBOCIPOU3BENCHUS
Mosekyn. [Tommnykineoruasl — PHK u JIHK coxepxarcs Bo Bcex )KUBBIX CH-
CTEMaX, OT CaMbIX IMPOCTHIX JO CAMBIX CIIOXKHBIX. BO3MOKHO, NEPBBIMU Ca-
MOBOCTIPOU3BOSAIIMMUCS MOJIEKYJIaMU OBUIM TOJHUHYKICOTU L. TOJbKO
NEPBOOBITHBIE MOJIEKYJIbI SIBJISIUCH 3HAUYUTEIIBHO MPOIIE, MTPOIECC PEAYTUIH-
Karuu (yIBOCHUs) MPOUCXOIWI Y HUX MelieHHee. OiHaKko cOopka Ha MoJie-
KyJIE TAKOW K€ MO COCTaBy M CTPYKTYpE APYrod MOJIEKYJIbl O3Haydaja BO3-
HUKHOBEHHE HOBOTO MPHUHIIMIIA XUMAYECKOTO CUHTE3a — MAaTPUYHOTO CHHTE-
33, CTOJIb XapaKTEPHOIO I JKMBBIX CUCTEM. B mcropum mepexona OT Ko-
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anepBaToB (WU APYTUX CTPYKTYpP) K MPOCTEUIIIEH CUCTEME, CIIOCOOHOM K ca-
MOBOCIIPOM3BEJICHUIO, €IlI€ MHOTOE OcTaeTcsi HesicHbIM. Ho ToibpKko ¢ mpuol-
pPETECHHEM MEXaHWU3MOB IOICPKAHUS YCTOMUYUBOCTH U C MOSBICHUEM MeXa-
HU3MOB TI€pe/Iaul HACJIEICTBEHHBIX CBOMCTB OT TIOKOJICHUS K MIOKOJICHHUIO KO-
ariepBaThl MOTJIM MPEBPATUTHCS B JKUBBIC OpraHW3Mbl. OTPOMHBIN IIar BIe-
pen ObUI celiaH B TOT MOMEHT, KOTJla TPOU30IUI0 O0BEANHEHHE HYKIEHHO-
BBIX KHCIJIOT W TOJUIENTHIOB, U OHU CTAJId COBMECTHO OCYIIECTBIIATH TPO-
[IECC CAaMOBOCHIPOU3BEICHUSA. DTOT YINOPSIAOYCHHBINA MPOIIECC CAMOBOCIIPOU3-
BEJICHUS, IOMTyCKABIINI N3MEHUYUBOCTD, JIET B OCHOBY OTOOpa U BCEH OpraHU-
YECKOM IBOJIIOIMH, KOTOPAsi OCYIIECTBISUIACh HA TPOTSIKEHUH JUIUTEITHHOTO
BPEMEHU U MPOJAOJDKAET OCYHIECTBIAThCA. JKU3Hb Ha 3eMie BO3HUKIA MPHU-
MepHO 3,5 - 4 mupa. JeT Ha3al aOMOreHHbIM MyTeM. B Hacrosiee BpeMs
(GKABOE€» MPOUCXOJUT TOJBKO OT <GKMBOTO», T.€. OHOr€HHO. BO3MOXKHOCTH
MOBTOPHOTO BO3HUKHOBEHUS )KU3HU Ha 3eMJIe NCKIIFOUCHA.

JIpeBHEHTITMMU TIPEJCTABUTEIISIMA JKU3HU HA 3€MJIE SBIISIFOTCS MPOKAPUO-
Thl, C HUIMHU CBSI3aHO TPOUCXOXKJICHUE DYKAPHUOT. DBOJIOMUS MOCIETHUX CO-
IPOBOXK/IATIACh MEPEXO0JOM OT OJJTHOKIETOYHOCTH K MHOTOKJIETOUHOCTH 4Yepe3
BO3HUKHOBEHHE KOJIOHHAIILHOCTH. B mambHenIeM uMeno MecTo mocienoBa-
TeNbHOE (OPMHPOBAHUE Y OPTaHW3MOB TKaHEH, BOSHUKHOBEHHUE OPraHOB U
CHCTEM OpraHoB.*

20.2 JBosoumsi pacTeHnit

OcraTku 3eJeHbIX. BOJIOPOCIie 00HApYKUBAIOT B apxee. B mpoTeposoe
(B MOpSIX) UMEIOTCS. pa3HbIE€ MPEACTABUTENM 3€JECHBIX U 30JI0TUCTBIX BOJIO-
pociel, TMOoABJISAIOTCS MEPBbIE MPUKPEIUIEHHBIE KO JHY BOJOPOCIIH.
KpynHbie 3BOJIIOLIMOHHBIE COOBITUS HAOMIOAAIOTCS B MMajie030€: B Havaje Ia-
J1€03051 BCTPEUAIOTCS 3€JIeHbIe U Oypble BOJOPOCIH, IPUKPEIJICHHBIE KO IHY,
B TOJIIIE BOABI — 30JIOTUCTHIC, TUATOMOBBIE, KPACHBIE BOJIOPOCIHU U JIp.; B CU-
Jype MMEET MECTO BBIXOJ PACTCHHUH HA CYIIY, MOSBICHUE MEPBBIX HA3EMHBIX

*Tpumeuanue: 0ojee TOAPOOHO OOIIKME TPEACTABICHUS O IPOMCXOXK-
JCHUM XKU3HU Ha 3emiie, 00 HBOJIOIMH >KABOW TIPUPOJABI HMEIOTCS B
y4eOHUKaxX; PEKOMEHIyeM TmpopaboTaTh JaHHBIA MaTepuan Mo KHHUTe
A.B. fd6noxkoBa, A. I'. FOcydoa (2006), Takke MOXKET ObITh MOJIE3HON pa-

6ota ¢ yuebHsiM tocoouem M.d. Paccamiko, A.B. I'aBpunosa, B.U. Tonkaue-
Ba (1999).
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pacrenuii — puHuopuToB (ncwiopuroB). HauanbHble 3Tambl HBOJIOLUU
HA3€MHBIX PACTEHMI CBSI3aHBI C BO3HUKHOBEHHUEM MOXOOOpPa3HbIX, ManopoT-
HUKOOOPA3HBIX U TOJIOCEMEHHBIX. B MernoBOM nepuojie Me3030MCKOM 3phI T10-
SBJIAIOTCSL TTOKPBITOCEMEHHBIE, OHU PACHPOCTPAHSIOTCS M 3aBOEBBIBAIOT 00-
HMIMPHBIE MPOCTPAaHCTBA. B COBpeMEHHYIO 3MOXY MOKPBHITOCEMEHHBIE JIOCTHU-
raroT paciiBeTa U SBJIAIOTCS peoOagaroleil rpynmnoi B apcTBe pacTeHUM.

Mazucmpanvrvle nanpagnenus 6 38010yUU pacmenul: IEPEXo] OT FAMIO-
UJTHOCTU K JUIUJIOMJHOCTH, BBIXOJ] PACTEHUH Ha CylIy, yTpaTa CBS3U HpoIliec-
ca IMOJOBOT0 Pa3MHOXKEHUS C HAJTUYUEM BOJbI, IEPEXO]T OT HAPYKHOTO OILJIO-
JOTBOPEHUSI K BHYTPEHHEMY, BO3HHUKHOBEHHE JIBOMHOTO OINIOHOTBOPEHUS,
muddepeHnmalms Tena Ha KOpeHb, CTe0eNb, JIUCT, Ppa3BUTHE CETH MPOBOJIS-
e cUCTEeMBI; MOSIBIIEHUE 1[BETKA, CEMEHU U ILI0/a U AP. DBOJIOLMSI OCHOB-
HBIX TPYIIN pacTEHUH MpeAcTaBieHa Ha pucyHke 21.

20.3 DBoJIIOLMSA )KUBOTHBIX

Bo3HUKHOBEHME )KMBOTHBIX B HCKOTIAEMBIX OCTAaTKaX HE MPOCIIECKUBACTCS.
[lepBble OCTaHKH KUBOTHBIX HAXOJAT B MOPCKUX OTJIOKEHHUSIX MPOTEPO309,
BO3pACT KOTOPBIX MpeBbimiaeT 1 miphd.JieT. [lepBbie MHOTOKIETOYHBIE KU-
BOTHBIE MPEJICTABICHBl HECKOJbKUMMU TUNAMU: T'YOKH, KUIIIEYHOIOJIOCTHBIE,
IJIEYEHOTUE, WICHUCTOHOTHE. B KeMOpuUiicKOM Iepuoie najneo30s CylecTBO-
BaJiu (B MOpSAX) BCE OCHOBHBIC THIIBI >KMBOTHBIX. OOJIMK (payHBI ONPEneIsian
MHOTOYHUCJICHHBIE XENULIEPOBbIE, TYOKH, KOpaJUIbl, UTJIOKOXKHUE, TJICYCHOTHE,
Pa3HOO0Opa3Hble MOJUTIOCKH, ‘TpUiI0OUTHI. [lociie keMOpust 3BOTIOLMS KUBOT-
HBIX XapaKTEePU30BaJIACh CHEHIHUAIM3ALKNEH U COBEPIIEHCTBOBAHUEM OCHOB-
HbIX TUNOB. B op7oBuke OOHapyKEHbI OCTAHKHU MO3BOHOYHBIX — HIUTKOBBIE
(CXOZIHBI C COBPEMEHHBIMU KPYIJIOPOThIMU). B cuilype mOsSIBWIUCH KUBOT-
HbIE, JbIIIame - Bo3xyxoM. [lepBoiMu oOuTaTENsIMHU Cylu ObLIN MaykooOpas-
HbIE, HATOMMAHABIINE IO CTPOCHUIO COBPEMEHHBIX CKOPIMOHOB. B Bomoemax
IPOUCXOAMIO OYpHOE Pa3BUTHE HU3IIMX ITO3BOHOYHBIX. B /eBOHE BO3HU
KalOT. JBOSIKOJIBIIIAIINE, KUCTENEphle U Jyuernepble poiObl. Jlydenepoie namu
HAYaJI0 COBPEMEHHBIM KOCTHCTBIM PbhIOaM, a KUCTENEPhI€ — MEPBUYHBIM 3€M-
HOBOJHBIM (cTeronedanam). IlocaegHue mNOSBWINCH, B BEPXHEM JIEBOHE;
IPUMEPHO B 3TO K€ BpPeMsl BO3HHUKIIA MPOTPECCHMBHAsI TpyMma >XKUBOTHBIX —
HacekoMble. B KaME@HHOYTOJIBHOM TIEPUOJIE MOSBIISIIOTCS MEPBbIE MPECMbIKA-
IOLMECS, YTO ONPEAEINIO Hayajlo aKTUBHOI'O 3aBOEBAHMS CYIIA I03BOHOY-
HbIMHU. B mepmckoM nepuoje ucuesaror creromedaibl U IIUPOKO pacipo-
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cTpaHstorcs pentwinud. OT NPUMHUTHUBHBIX PENTUIIMKA PAa3BUBACTCA BETBb,
npuBeias (4epe3 Tepancuj) K BOSHUKHOBEHUIO MIIEKOMUTAONUX. B KOHIIE
najaeo30sl MpeTepreBaT OypHOE pa3BUTHE PA3HOOOpPA3HBIE PENTHIIUU, OHU
IIPOJOJIKAIOT IIPOLBETATh B ME3030MCKYIO 3Py, OCBauBasi BO3AYILIHYIO Cpely
(nTepo3aBpbl), BTOPUYHO BO3BPAIAsCh B BOAHYIO CpeAy (MXTHO3aBpBbI, ILJie-
3103aBphI). B Tpuace Me3030MCKOM 3pbl OT OJHON U3 TPYIII PENTUINN BO3HU-
KalOT NTHUIBI, COUYETABIINE MPU3HAKYU PENTUINK U NTUL. B MenoBoM nepuojie
MPOJOJKAETCS CIICUAIN3alNs PENTUINN;, B MUPE HACEKOMBIX MPOUCXOISAT
3HAMEHATEJIbHBIE COOBITUSI - HAYMHAETCS] aKTUBHAS CONPSIKEHHAS 3BOJIIOIUS
SHTOMO(PWIBHBIX PACTEHUNW U HACEKOMBIX-OmMbuiMTENEH. B KOHIIE Me3030s
BO3HUKAIOT IUIALIEHTAPHBIE MIICKOIIUTAOIINE. B yCI0BUAX MOXOI0AAHUS UC-
KJIFOYMTENIbHBIE MPEUMYILECTBA IOJIY4arOT TEIUIOKPOBHBIE 2KUBOTHBIE. Kali-
HO30MCKas 3pa — BpeMs paclBeTa HACEKOMBIX, ITULl U MIECKOIUTAIOLIUX.

Mazucmpanvrvlie HanpaeieHus 6 360JI0YULU HCUBOIMHBIX: TIEPEXON OT pa-
TAAIBHON K JIBYCTOPOHHEW CUMMETPHH TEIIA; YCHIIEHUE CTPYKTYPUPOBAHHO-
CTH OpraHu3Ma; pa3BUTHUE MOJIBUKHOCTH (B MOMCKAaX MUIIM) U TIOSIBIICHUE O-
TaHOB NEPEIBUKECHHUS; CBI3aHHOE C MOJABHKHOCTHEO BO3HHUKHOBEHHE COKpa-
TAUMOCTH U 0Opa30BaHUE MBIIIEYHBIX KICTOK, MBIIIEUYHBIX BOJIOKOH U MBbI-
IIEYHOW CHUCTEMbI;, BO3HUKHOBEHUE «IIOJBUKHOTO CKEJIETA; PAa3BUTHUE LICH-
TPaJIbHOM HEPBHOM CUCTEMBI; YCJIOKHEHHUE IPOLIECCa OHTOIEHE3a; Pa3BUTHE
COLMAJIBHOCTUA B PsAJI€ BETBEH-JpPEBa XKUBOTHBIX. McTOprmyeckoe pa3BUTHE
KUBOTHOTO MUpPa MPEICTABJICHO Ha PUCYHKE 22.

Bce mapctBa kuBOW HPUPOABI UMEIOT O0IIIEe MPOUCXOXKICHUE, HO Jajlb-
HEWIIIME MYTH Pa3BUTHS OCHOBHBIX CTBOJIOB JIPE€BA >KU3HU PA3JIUYHBI U IO
HAaIMpaBJICHUSIM, U IO pe3ynbTaram. [1o Mepe pa3BUTHS HOBBIX TPYIN Opra-
HU3MOB MTPOUCXOAUT MHOTOKPATHOE YCIOKHEHHUE CPENIbl KU3HU — OMOC(EPHI.
VYBenuuuparonieecs pazHooOpazue XU3HU CTAHOBUTCS NMPUUYMHOW €€ Jallb-
HEUIIen DBOJIIOINHA.
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Bonpocs 111 CaMOKOHTPOJIS

1 OcHOBHBIE XapaKTEPUCTUKU KU3HH.

2 UTo ABWIJIOCH MEPBHIM IIarOM Ha MyTH BOZHUKHOBEHMUS KU3HU Ha 3emiie?

3 B 1uem cocrout cyth Teopuun akagemuka A.M. Onapuna? [pyrue rumo-
T€3bl O MPOUCXO0XKICHUH KU3HU Ha 3eMIIe.

4 MaructpaiabHble HAIPAaBJICHUS B IBOJIIOIMU PACTEHUHN U )KUBOTHBIX.

5 PopociioBHOE JpeBO pacTEHUI.

6 PomocioBHOE IPEBO JKUBOTHBIX.

7 OCHOBHBIE TaNbl B ABOJIIOLIMHU OMOC(EPHI B 1IEJIOM.

8 BwIxoja pacTeHmit 1 JKUBOTHBIX HA CYIITY, 3HAYCHHUE 3TOLO COOBITHS IS
NaJTbHEUIIEN DBOJIIOIINH.

9 Kak coBpeMeHHOI HayKOH 00 IBOIOLNH KUBOW TIPUPOIBI PEIIaeTCsI
npo6sieMa MOHOUIUU U TOTUPUITUN?

10 Kakumu paktopamu onpenensieTcss HarpaBieHHOCTh OMOJIOTMYECKOM
HBOJIIONNY (BHYTPEHHUMU WJIM BHEIITHUMH )?
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Jlekuusi 21 AHTpPONOreHe3

21.1 Mecto 4enoBeka B CHCTEME KUBOTHOT'O MHPa

21.2 bromornveckue u conuaabHble (DaKTOPHI SBOJIIOIUH YeI0BEKa
21.3 DTamnsl SBOJIONNH YeTI0OBEKa Pa3yMHOTO

21.4 Pacwl uenoBeka U IMyTH UX (OPMHUPOBAHMUS

21.1 MecTo 4ejioBEKAa B CHCTEME ;KHBOTHOT'O MHPa

Hau6omnee oOmmMu paktaMu, T0Ka3bIBAIOIIMMH IIPOMCXOXKICHUE YeIOBE-
Ka OT JKUBOTHBIX SIBJISTIOTCS CJICIYIONIHUE:

1) 0OIIHOCTH CTpOEHUS;

2) CX0JICTBO SMOPHOHATIBLHOTO PA3BUTHS;

3) HaMUMeE y YeIoBeKa pyIMMEHTOB U aTaBU3MOB;

4) uckoraeMble MPEIKU YeIOBEKa.

YOenuTeapbHo JOKa3bIBAIOT MPOUCXOXKICHHE YE€IIOBEKA OT )KHUBOTHBIX JaH-
HbIe U3 00JIacTel: CpaBHUTEIHLHOM aHATOMHUH - CXOJCTBO B CTPOCHHH Opra-
HOB U CHCTEM OpPraHOB YEJIOBEKA U JKUBOTHBIX, PYJIUMEHTHI U aTaBH3MbI; dM-
OpHOJIOTHH — CXOJICTBO 3apPOJIBIIICBOT0 PA3BUTHS C APYTHMH ITO3BOHOYHBIMHU.

CoBpeMEHHBIN YETIOBEK B CHCTEMATHYECKOM ITOJI0KEHUU OTHOCHTCS K TH-
ny Xopaosele (Chordata), xiraccy Mnekonwuraromue (Mammalia), oTpsmy
[Tpumarsr (Primates) , suay. YesroBek pasymubiii (Homo sapiens). OcHoBaHu-
MU JJIS OTHECEHHs YeJIOBEKAa K THUIy XOPJOBBIC MOXHO CUYHMTATh CJIEIYIO-
IIME: 3aKjaaKa y 3apo/blilia XOp/Ibl, Pa3BUTHE HEPBHOM TPYOKH Haa XOPIOH,
PacrojioKeHNe KUUICUHON TPYOKH IOJ XOpPJAOH, ITOTKA, IMPOHM3aHHAs Ka-
OCpHBIMHU IIEIISIMH, . PACIIOJIOKEHUE cep/lla Ha OpIOIIHOM cTopoHe. YenoBeka
OTHOCST K KJIaCCy 'MIICKOITUTAIONINE B CBS3H C TEM, YTO OH UMECT: MJICUHEIE,
TIOTOBBIC M ‘CaJbHBIC KeJIe3bl KOXKH, BOJOCSHON TTOKPOB, AU(HEpeHIIMPOBAH-
HBIC 3yObl; UCThIPEXKaMEPHOE CEPJIIe M JICBYIO YTy aopThl, Auadparmy, Xo-
POILIO Pa3BUTYIO KOPY Iepeanero Mosra. OObeAUHSIIONMMHI PU3HAKAMHU Ye-
JoBeKa u oTpsna [IpumMaThsl SIBISIFOTCS CeAyIONIUe: OOJIbIIas Macca roJ0BHO-
r0-MO3ra, 0OJIBIIIOE KOJMYSCTBO OOPO3] M M3BWIMH B KOPE OOJBIIMX IOTY-
mrapuii, OWHOKYJIIPHOE 3pEHHE, MPOTHBOIOCTABJICHHE OOJIBIIOr0 Majblia
OCTaJIbHBIM, OOIIKE TPYIIBI KPOBH, HAJTHMYNE MANMIIIPHBIX Y30pOB Ha Iajlb-
ax, JaJIOHAX M CTONaX, HAIMYHWE MEHCTPYAIbHOTO IHKIIA, TPOIOJIKUTEIIb-
HOCTh OEPEMEHHOCTH OKOJIO JICBATH MECAIICB, CXOJCTBO KapUOTHUIIOB, OOIIHE
0ose3nu. BugoeiMu npu3HakamMu YenmoBeka pa3yMHOTO SIBJISTFOTCS: BBICOKAS
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CTEMEHb PA3BUTHS FOJIOBHOTO MO3ra M KOPbI MEPEAHErO MO3ra, HAJTUYHUE BTO-
POl CUTHAJIBLHOW CHUCTEMBI, CHOCOOHOCTh K HW3TOTOBJICHHIO OPYIHUI TpyJa,
IPSIMOXOKJIEHUE, BBICOKAsI CTEMEHb MPOTUBOMOCTABICHUSI OOJIBIIOTO Majbla
Ha pyke. KopeHHoe oTnnuue YenoBeka pa3yMHOrO OT KMBOTHBIX — 3TO CIIO-
COOHOCTb K M3TOTOBJICHUIO OPYIUN TPYa.

21.2 buoJjiornyeckue U COlHAIbHbIE (DAKTOPHI IBOJIIOIUHN YeT0BEKa

[IpoucxoxaeHue yenoBeKka MpeCcTaBiasieT cOO0M KPYHHBINM MaKpOIBOJIIO-
IUOHHBIN CKaYOK, KOTOPBIM MPOXOAUIT MO BIUSHUEM (PAKTOPOB-3BOIIOLNH,
IIPU 3TOM B DBOJIIOIIMY YEJIOBEKA MPHUCYTCTBOBAIM KaK OMOJOTUYECKHE, TaK U
courasibHblie (hakTopbl. bromornueckue ¢akTopbl aHTpONOIreHe3a: Haclel-
CTBEHHAas U3MEHUYMBOCTb, 00pb0a 3a CyIIeCTBOBAaHUE M E€CTECTBEHHBIH OTOOP
(MyTaIMOHHBIA TPOIIECC, BOJHBI >KU3HU, W3OJIALMS, €CTECTBEHHBIN OTOOD).
Counanbabie (akTOphl aHTPOIOreHe3a: OOIIECTBEHHBIN 00pa3 *KU3HU, TPY-
JOBasi JEATEIbHOCTh, MBIIIJIEHUE, PeUb, UCIOJIB30BAHUE OTHS U MsCHas Iu-
nia.

OCHOBHBIMU COOBITUSIMH, OTPEICITUBLIMMU TEPEX0Jl TOMUHHUI B HOBOE
Ka4eCTBO MOKHO CUMTATh CIEAYIOIINE:

- BEPTUKAJIBHOE MOJIOKEHUE TEJa U EPEXOJ K XOKICHHUIO Ha JBYX KOHEY-
HOCTSIX — KPYITHEUIIIEE IBOJIFOLIHOHHOE TOCTUKEHHUE;

- HaBBIKM IO HMCMOJIb30BAHUIO OPYJUA U COBEPIICHCTBOBAHUE CIIOCOOHO-
CTH JIeJIaTh Pa3IMYHbIC OPYAMS, UCIIOJIH30BATh UX MPHU 3AIIUTE U JOOBIBAHUU
MWLM SIBUJIOCH PENIAIOIMM MOMEHTOM HEOBIBAJIOro ycrmexa B 0oprde 3a cy-
IIECTBOBAHUE U KAYECTBEHHO OTJICJIUJIO YEJIOBEKA OT dKUBOTHOTO MHUPA;

- COBEPIIEHCTBOBAHUE MO3Ta U YBEJIMUECHHUE €r0 00bemMa, HHTEHCU(DUKAIUS
cunte3a PHK B siapax, cuHTe3a Oenka B HelporiazMe (C akTHUBaIlMeH reHe-
TUYECKOTO -allflapaTa HEMPOHOB CBsI3aHa CIIOCOOHOCTh K OOYUYEHHIO U 3aro-
MUHAHUIO),

- TOSIBJICHHE BTOPOM CUTHAJBHOM CHCTEMBI: CJIOBO, peub (0OMeH HH(DOP-
Marue, cucTeMa oOIIeHUs );

- KOJUIEKTUBHBIA 00pa3 >XKU3HHU, KOTOPBIM CIIOCOOCTBYET 3alllUTe OT Bpa-
rOB, YIEPXKAHUIO TEPPUTOPHH, CO3TAET CPELY, B KOTOPOU MPOUCXOAUT TEpe-
Java OmbITa IpyT ApYry U 0Oy4deHHe MOTOMCTBA, T.€. JaeT aJanTUBHBIE Mpe-
MMYIIECTBA;

- CYLIECTBEHHBIM MOMEHTOM 3BOJIIOLIMM YEJIOBEKA SBUJIACH KYJIbTYpHAas
HBOJIIOIUSI.
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KynbTypHast 3BOIONMS — 3TO MOCTENIEHHOE PA3BUTHE U HAKOILJICHUE KYJIb-
TYpPHOTO HacJeIus, T.€. CYMMbI 3HaHHMI U Tpanunuil. KyneTypHoe Hacnenue
nepeaaeTcs U3 MOKOJIEHUS B TOKOJICHUE MyTeM oOydeHus. Paznuuus mexmy
yesioBekoM XX B. U KaMEHHOTO MO MOP(OJIOrHYeCKUM MpHU3HAKaM, B TOM
YHCJIe 10 EMKOCTH Yeperia, HEBEJIMKH, HO pa3linyus B UX KYJIbTYpPe OTPOMHBI.
[ToaTOMy uenoBeK SBISIETCA PE3yJbTaTOM M OPraHUYECKOM, W COLUATBLHOMN
(KyJIbTYpHOI) 3BOIIOLMH. bojee Toro, MoJJIMHHO OMO3HABATENbHbIE IPU3HA-
KM 4YeJIOBEKAa BhIPA0OTAINCH B MPOIECCE KYJIbTYpPHOU 3BotOLUU. Jlo3TOMY
HanOoJIee CYNIECTBEHHBIE PA3IUUUS MEXK/Ty YETOBEKOM U KUBOTHBIM JIEXKAT B
chepe 4eIoBEUYECKOro pazyma, a He Tena. YenmoBeK MUMeEeT CHOM, WU CIIoH,
HaJIOKEHHbIE COIMATIbHOMN (KyIbTYypHOM) dBOMIONIMEN. «YeTOBeK — )KMBOTHOE,
HAJICJICHHOE KYJIbTYPOiD».

21.3 DTanbl 3BOJIIOLIMH YeJI0BEeKA Pa3yMHOIr 0o

DTanaMy 3BOJIIOIUM YEJIOBEKAa Pa3yMHOLO “SIBIIIIOTCA Psii MEPEXOIHBIX
UCKomaeMbIX (hOpM, XapaKTEPUCTUKA KOTOPBIX TPEJACTaBICHA HIXKE.

Ocob6ennoctu ascmpanonumeka: pocT: 130-150 cm; 00bEeM TOJOBHOTO
MO3ra 0KoJI0 550 cM’; MepeaBHUraInch HA 3aIHHX KOHEYHOCTSX B [OIYCOTHY-
TOM COCTOSIHUM; HE W3TrOTaBIIMBAJIM ,OPYIHsS TPYJa; MUTAIUCh NPEUMYyILIe-
CTBEHHO MSCHOMW MUIIIEH; MOIIHBIE HETIOCTU U 3yObl; CIUIOUTHON HAJOPOBHBIN
BaJIUK.

3HauuTeNbHO O0siee OIM30K K COBPEMEHHOMY YEJIOBEKY, [0 CPABHEHHUIO C
aBcTpajonuTekamu, YenoBek ymensiii — Homo habilis, Bo3pacT xoToporo
ONPENEIICH B 2 MIIH. JIeT. SIBJIsIeTCS] TBOPIIOM TallieHHOW KYJIbTYpbl. KpoMe He-
0, BOJIIOIIMOHHBIN PsiJ UeToBEKa MPECTABICH APEBHEHITMMU JIIOABMU (ap-
XaHTPOIaMH ); (TEJIAHTPOII, MUTEKAHTPOIl, CUHAHTPOII, Teiaenb0eprcKuii ue-
JIOBEK, aTJIaHTPOI, 3TH (GOPMBI OTHOCST K OJTHOMY OOJIBIIOMY BUIY, HJIA HAJl-
BUY (KOMIUIEKCY BUJ0B) — HOMO erectus, cyiiecTBoBail NpUMEPHO C 2 MIIH.
1o 140 ThIC. JIET Ha3a4, APEBHUMHU — HEAHAEPTAICI] U JIFOJbMHU COBPEMEHHOTO
TUMA = KPOMaHbOHEII.

Ilumexanmpon wumen o0beM roioBHoro mosra 750-900 CM3, HU3KUM,
CWJIBHO CKOILIEHHBIN Ha3aj 7100, CIUIOMIHON HaIOPOBHBIN BaJIMK, MACCUBHYIO,
HE MUMEIOLIYI0 M0I00pOIKa HUKHIOK 4emtocTb. OHU H3TOTaBIUBAINA OPYIUs
Tpy/la, *KWIH B MEllepax, BEIU CTaAHbIA 00pa3 )KU3HU, UMEJTU 3a4aTKU PEUH.
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VY cunanmpona o06beM TOJIOBHOTO Mo3ra goxoiauna go 1200 cM®. V Hero
ObLT MEHBIIINI, YeM y MUTEKAHTPOMA, JIUIIEBOM Yeper, CHHAHTPOIIbI U3TOTaB-
JIMBAJIU OPYAUS TPYJa U MOJIb30BAIKNCH OTHEM.

OGBbeM TONOBHOTO Mo3ra Heandepmanwvya coctaBisut 1200-1500 cm®. ¥
HEro COXpaHWINCh HaJIOpPOBHBIE BaJUKH, OTHOCUTEIHbHO HM3KHI 1100, Mac-
CUBHAas HUXHSA YENIOCTh C 3a4aTKOM MoAO0pooYHOro BhicTyna. Heanuep-
TaJbLbl )KWIM B MENIepax, yMeIu A00bIBaTh U MOJJEPKUBATH OTOHb, HAOIIO-
JaJI0Ch pa3JiefiecHue Tpy/ia, epeaBaivi HaBbIKM TOTOMKAaM.

Kpomanvonywsr umenu oobeM rojioBHOro Mo3ra o0 1600 CM3, poet 180 cm,
BBICOKU JI00, CriIa)KeHHbIE HAJOPOBHbBIE BAJIMKH, Pa3BUT MONOOPOIOYHBIN
BbICTYN. KpOMaHbOHIIBI CTPOMIIN KWIMILA, MM OACXKIY, Y. HUX MOSIBUIUCH
3a4aTKU PEJIMTUU U KyJIbTypbl. @uioreHeTnyeckoe apeBo poga HOmo u ero
OJIDKANIIIMX MPEIKOB MPECTaBICHO Ha pUCYHKaxX 23-24.

21.4 Pachl 4yesioBeKa U NyTH UX ()OPMHUPOBAHUSA

Yenoseueckue pacvt — 3TO UCTOPUYECKH, CIOKUBIIUECA TPYIIIBI JIFOJIEH,
OOBbEIMHEHHBIX OOIIHOCTHIO TMPOUCXOKACHUS U CXOJCTBOM HEKOTOPBIX
BTOPOCTEMEHHBIX  MOP(POJIIOTHYECKUX npu3HaKkoB. [Ipu cpaBHUTENBEHOM
U3YUYCHUH MOP(OJIOTHYECKUX OCOOEHHOCTEW MPEACTABUTENEH pa3IUYHBIX
pac, BUJIHA YpE3BbIYAHAS U3MEHYMBOCTh WX MO PSAIY MPU3HAKOB: LBET KO-
KU, paaykHOM 00070UYKH TJa3,; opMa BEPXHETO Beka, HOca, r'y0, TOJOBBI U
auna, GopMma yepena, XxapakTep U CTENeHb pa3BUTHS BOJIOCSHOIO TTOKPOBA Ha
roJioBe, Juie (0oposa, yCbl) ‘U Telie, TPOMOPIUH Tea, POCT W Jp.
OCHOBHBIE UYETIOBEUECKUE PaChl: egponeoudHas (y3Koe JUI0, Y3KHIl BBICTY-
NAIIINI HOC, TOHKUE I'yObl, MSTKUE MPSIMbIE WA BOJHUCTHIE BOJIOCHI, I[BET
KOXH OT O€JIoro. 70 CMYTJIOro, IBET Ia3 OT CBETJIO-TOJYOBIX /10 YEPHBIX,
CUJIbHAasi 0OBOJIOIIEHHOCTh TeJNa), HecpouoHas (UepHBIN 1IBET KOXKU, YEPHbIC
Kyp4aBbI€ ‘BOJIOCHI, IIMPOKUN IMIJIOCKUM HOC, TEMHBIE TJia3a, TOJCThIE T'yObl,
CpEIHsISI CTENEeHb OOBOJIOIIEHHOCTH Te€la) U MOH2010U0HAas (TIJI0CKOE MINPO-
KO€ JIMHO, KOCOM pa3pe3 rias, KECTKUE YEPHBIE MPSAMBIE BOJIOCHI, )KEITOBATO-
CMYTJIBIN I[BET KOXH, cllabasi 0OBOJIOIIEHHOCTh Tea. Tpu riaBHbIE packl pas-
JUYaI0TCsl U PacrnpoCTpaHEHHEM. ABCTpallo-HETpOUJHAs paca paHee Obula
pacnpoctpaneHa B Crapom Caere; eBpomeouaHas — B EBpomne, CeBepHol
Adpuxke, Ilepenneit Aszum u CeBepHoit Unauu; monromougHas — B FOro-
Bocrounoi, CeepHoii, LlentpansHoit 1 Bocrounon Aszuu, CeBepHoit u FOx
HOl Amepuke. Mexy OOJBIIMMU pacamH, Kaxaash U3 KOTOPBIX COCTOUT M3
HECKOJBKUX MEHBIIIHNX, €CTh MEePEX0IHbIE ()OPMBI.
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B kauecTBE OCHOBHBIX JI0Ka3aTENbCTB EJAMHCTBA YEIIOBEUECKUX pac
MO>XHO TPHUBECTH CIEAYIONINE: OTIWYUTEIbHBIC MPU3HAKA pac SBISIOTCS
BTOPOCTETICHHBIMU U HE 3aTParMBarOT BUAOBBIX MPU3HAKOB YenoBeka pazyM-
HOTO, TUJIOJIOBUTOCTh MOTOMCTBA MPU MEXKPACOBBIX Opakax. Y oaeil Bcex
pac OJMHAKOBHI OCHOBHBIE YEpPThl MX OpraHU3alMu (CTPOCHHUE CKeJNeTa,
MBIIIIII, MO3Ta), HOPMAaJIbHO Pa3BUThI OPTraHbl U XapaKTepHbIE MPU3HAKHU, UM
CBOMCTBEHHBI OOITHOCTh SMOPHOHAIBHOTO Pa3BUTHSA, HACIIEICTBEHHBIX 0CO-
OCHHOCTEH, CTPYKTYpPhl OEIKOB, HYKJICHHOBBIX KHCIOT. UHCIO XPOMOCOM
(46), xKOoTOpOE CTPOro MOCTOSHHO JJIS KJIETOK Ka)KJI0ro BHA, SIBISETCS OJH-
HAKOBBIM Y MpEJCTaBUTENEH BCeX pac uenoBeka. Bce oHU crTOCOOHBI K MBIIII-
JICHUIO, TICUXUYECKOM IEeSTEIbHOCTH, KYJbTYPHOMY pa3BUTHIO. buomnorus
Pa3MHOKEHHUSI, YXOJI 32 TOTOMCTBOM B CYIIECTBEHHBIX YE€PTaxX OJUHAKOBBI Y
pa3IuyHBIX pac. JJonoJHUTENbHBIMU J0Ka3aTeIbCTBAMU E€IMHCTBA YeJIoBeYe-
CKUX pac CIIy)kKaT, Hampumep, JIOKaldu3alus y HpelcTaBUTENell BceX pac
KOKHBIX Y30pPOB THUIMA JyT HA BTOPOM MHajiblie (Y. 4€JOBEKOOOPa3HbIX 00€3bIH
— Ha MSTOM), OJJMHAKOBBIN XapaKTep PacHoJIQXKEHHs BOJIOC Ha rojoBe. B To
e BpeMs 10 MacCe MO3Ta Pas3audus MEXIY OTIACTbHBIMH TEPPUTOPHUATHHBI-
MU TPYIIaMH OKa3bIBAIOTCS OOJIBIIUMHU, YEM MEXYy Pa3HbIMU OOJIBIIUMHU pa-
camu.

Pacebl mosiBuKChH B pe3yJibTaTe paccelieHuss U reorpaduyeckoi u30Js-
MM TIPEIKOB COBPEMEHHBIX JHOJIEW B Pa3HbIX MPUPOIHO-KIMMATUUYECKHUX
ycinoBusix. PacoBele mpu3Haku ‘HaciaeACTBEHHBI. OHM BO3HUKIW TIOJ HEMO-
CPEIICTBEHHBIM BIIUSIHUEM CPEJIbl, U 9acTh M3 HUX HOCWJIA QJalTHBHBIN Xa-
pakTep. OcOOEHHOCTH Pac- KaK aJaNnTaluyd K OKPYKAIOIIUM YCJIOBUSM pas-
BUJIUCh B TOT MOMEHT, KOTJIa YEJIOBEK OBUI MOJHOCTBHIO 3aBUCHM OT HHX.
OOBIYHO pacoBblE HPU3HAKU CBS3aHBI C YACTHBIMU MPUCIOCOOICHUSIMH.

dakTopamMu', pacoreHe3a SABISIIOTCA: HACIEICTBEHHAs H3MEHUYUBOCTb,
€CTECTBEHHbIN, 0TOOp, n3oJsnus. C BOBHUKHOBEHHWEM YelIOBEKa KaK COIMalIb-
HOTO cyHiecTBa Ouosiorndeckre (hakTOpbl SBOJIOIUU OCHA0JISIIOT CBOE JIEi-
CTBHE. 3HAUNTEIbHAS W3MEHYMBOCTh YEJIOBEUSCKUX IMOMYJISIHUN MO Pa3HbIM
MOP(OJIIOTHIECKUM TIPU3HAKaM, KOTOpas SBISIETCS XapaKTepHOH MX OCO-
OEHHOCTBIO, O0YCJIOBJIEHA CIa0BIM JIaBJIEHUEM €CTeCTBEHHOro oTOopa. Jlas-
JICHUE TOMYJISLIMOHHBIX BOJH W M30JIALIMHM TAKXKE€  PE3KO COKpaIiaercs. IBo-
JIOUHUOHHBIM (DAKTOPOM, KOTOPBIM COXpaHseT MpeXHEee 3HAUCHUE, SIBISETCA
MYTaIMOHHBIN MPOIECC.

B oOmieM, Bce COBpEeMEHHOE YEIOBEUECTBO MPUHAICKUT K EIUHOMY
HOJTMMOPMHOMY BUy — UenoBek pazymusiii (Homo sapiens). EnmuncTBO Ue-
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JIOBEYECTBAa OCHOBAHO HAa OOUIHOCTU MPOUCXOXKJICHUS, MPAKTUUECKU OJUHA-
KOBOM YPOBHE 00IIero (pu3n4ecKoro 1 yMCTBEHHOTO pa3BUTHUS MIPEACTaBUTE-
JIeU BCEX pac.

DBOJIIOLUS YETOBEKA MPOXOIHIIA YEPE3 HECKOJIBKO KPYIHBIX 3TANOB, KaX-
JBIA U3 KOTOPBIX OTMEYasCcsl MPUOOPETEHNEM CIIeU(PUUECKUX AJII YeIOBeKa
ocobenHocTed. K mpsaMoXoXIeHu0 NpeloK 4YesloBeKa Iepeniesl Ha CTaiauu
aBCTPAJIONUTEKA. Y BEIMUEHUE MACChl MO3Tra U KOHCTPYKTHUBHBIE €r0 U3MEHE-
HUSI CONPOBOXJAINCH COBEPIICHCTBOBAHUEM YMCTBEHHBIX CIOCOOHOCTEM.
DTOT MPOIECC B 3HAUUTEIILHON Mepe ObLT 00YCIIOBIIEH TPYAOBOM JICSITEIHHO-
CThIO, M3TOTOBJICHUEM OpYAUN TpyJa M OOLIECTBEHHBIM 00pa3OM >KU3HU
(Homo habilis, Homo erectus). JBmxyiiei cuaoi aHTpoIoreHesa Obli Ono-
COLIMAJIBHBIA OTOOpP — BBIKMBAHHME TaKUX TPYII MPEIKOB-IIOACH, KOTOpbIE
oOnaganu OoJjiee COBEPIICHHOW OpraHU3allell BHYTPUBUIOBBIX OTHOIIIE-
HU (COBMECTHOE JOOBbIBaHME MUIIM, COBMECTHAS 3alllUTa OT Bparos, 3a00Ta o
MOTOMCTBE U Jp.). buoconnaibHbIi 0TOOP MOCTENEHHO CTall YCTYNAaTh MECTO
COIMATIBLHBIM (paKTOpaMm.

OnHaKo 4YelnOBEK KaK OMOJOTHYECKHUN. BU MPOJ0JKACT OBITh IO/I-
BEPKEH JICMCTBUIO 3aKOHOB XMBOW MNPUPOAbI. Ero mampHEWIas 3BOIIOLUAS
OCTAETCS TECHO CBA3aHHOW C IBOIOLMEN MHOXECTBA BUJOB PACTCHUU, KH-
BOTHBIX, MUKPOOPTaHUU3MOB.

Bonpocs! 111 caMOKOHTPOJISA

1 Kakue ¢daxThl 10Ka3bpIBalOT IPOUCXO0XKICHUE YEI0BEKa OT )KUBOTHBIX ?

2 Kakue MMerTCcs OCHOBAHMS JIUI1 OTHECCHUS 4YeJIOBEKa K TUIly XOpJHo-
BbI€, Kaccy MuekonmTaroniue, otpsay [Ipumarsr?

3 BujoBsle ipu3Haku YenoBeka pa3yMHOTO.

4 bruojOTMYEeCKUE MPEANOCHUIKH SBOJIFOLIMHU YET0BEKA.

5 ConpajibHbIE€ MPEANOCHUTKH SBOJIFOIIMN YEIOBEKA.

6. OcHOBHBIE dTAlIbI YBOMIONNHN YetoBeKa.

7 Jinbdepenuumanus Yenopeka pazyMHOro Ha packl. DakTopsl pacoreHe-
3a.

8 B ueM cocTosIT 1oKa3aTeabLCTBA €IMHCTBA pac?

9 Bo3MoxHbBIE TTyTH 3BOJIIOLIUU YEJIOBEKA B OyAyIIeM.

Ilpumeuanue: 6onee MOAPOOHO MaTrepuall TEMbI U3JIOKEH B y4EOHHMKAX;
peKoMeHIyeM MpopadboTaTh JaHHBIA Martepuan no kuure A.B. S165okoBa,
A.T. KOcydonra (2006).
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