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BBE/IEHUE

Teopus BONIONUYU SBISETCS OJHON M3 BaKHEHIIMX OMOJOTUYECKUX TEOpPUM, 00BsicC-
HSIOLIEH OCHOBHBIE OCOOEHHOCTH M MYTH PAa3BUTHS OPraHUYECKOTO MHpa, 11eJ1ec000-
Pa3HOCTh CTPOCHMSI M TPHUCIOCOOJIEHHOCTh OMOJIOTMYECKUX CHCTEM, 3aKOHOMEPHOCTHU
UX HUCTOPUYECKOTO PAa3BUTHA, OPraHM3alMI0 U pa3HOOOpa3ve BUJIOB B MPOLIOM U
HacTosmeM. OHa 0000IIaeT JaHHbIE MHOTUX OMOJIOTUYECKUX HAYK U MPEACTaBIsSET CO-
00l CUHTE3 JOCTHXKEHUI JapBUHU3MA, OOTAHUKH, 300J10TUH, MOPpPOPHU3NOIOTrUM, MoJie-
KYJISIpHOUW OWOJIOTMU W TEHETHUKH, DKOJIOTHH, OWOTEOICHOJOTHH U IPYTruX HayK. JTO
Hayka 00 OOHIMX 3aKOHAX MCTOPUYECKOTO Pa3BUTHUSI OPraHUYECKOW TIPUPOABI, METOI0-
JIOTUYECKAsi OCHOBA BCEX CHEIMATbHBIX OMOIOTUYECKUX TUCLIMILIMH.

VYyenue 00 HBONIONUU C TO3UIIUU OTMEUEHHOTO JOJDKHO JIaTh CTYJICHTaM 3HAHUS,
IPEeXJIe BCEro, 00 00X 3aKOHOMEPHOCTAX UCTOPUUYECKOTO PA3BUTHS KUBOU PUPOJIBI,
MEXaHHM3MaX U HAMPAaBJICHUSX U3MEHUMBOCTH KUBOU MaTepuu, O MPUHIIUIIAX OpraHU3a-
AU €IUHUI] 5KUBOTO.

Lenpro mpenomaBaHUsi TEOPUU HBOJIOHUU SIBIAETCS (POPMUPOBAHUE Yy CTYACHTOB
YETKOTO MPEICTABICHUS O (haKTOpax, ABMKYIIUX CHJIAX M 3aKOHOMEPHOCTSIX JBOJIOIU-
OHHOI'0 MPOIECcCa, MAaTEPUATHCTUYECKOTO MHUPOBO33PEHUS, TOHUMAHUSL CBSI3UM TEOPUU
HBOJIIOIMU C M30paHHONW MMU’ CHelUalbHOU 00J1acTh OHOJOTHMU. 3a/lauyu AUCLMIUIAHBI
COCTOSIT B TIO3HAHUU M U3YYCHUHU OOIINX 3aKOHOMEPHOCTEH IBOJIOIHNH, IPUYUH U MeXa-
HU3MOB IPe00pa3oBaHusl )KUBOTO HA BCEX YPOBHSX €r0 OpraHu3alliy, IpUYMH €TUHCTBA
U OTPOMHOTO. MHOTOOOpa3usi OPraHUYECKOr0 MHPA, BHISCHCHHH HMCTOPHUUYECKUX CBS3EH
MEXy pa3HbIMU (hopMamu KM3HU U TIPEIBUACHUS UX Pa3BUTHS B OyIyIIEM.

3HaHUs U HAaBBIKW, TPUOOpETaEMbI€ CTYJEHTaMH, MOTYT MCIIOJIb30BAaThCS JJIsI peliie-
HUSI 33]1a4 TPUPOJIONOJIB30BAHUS, OXPaHbl OKPYKAIOIIEH CPEJibl, CEIbCKOTO XO35MCTBA,
MEUIUHBI.

Teopus 3BOMIONNUM CBSI3aHA C NUCHUILIMHAMU: TEHETHUKA, 300JI0TUS, SKOJIOTHUS, O1O-

TCXHOJIOTUA, Op.



B moaroroBke Hacrosiero u3gaHus OOJBIIYIO POJIb CHIFPATHd KOHCTPYKTHUBHBIC
npenoxenus, caenanusie B.C. AHoxuHo#, k.0.H., foueHToMm BI'Y u penenzenrom
E.C. bnouxko#, x.0.H., IOLIEHTOM, 3aBelyromie kadeapol aHaTOMUM 4YeJIOBEKa M KH-
BoTHBIX BpTVY uMm. A.C. IlymkuHa. ABTOpBI BBIpAXXalOT UM TIIYOOKYIO HpHU3HATENb-

HOCTb.



PA3JIEJT 1 TEOPUA 3BOJIIOIIHH KAK HAYKA,
EE MECTO B CHCTEME BUHOJIOTHYECKHX HAYK

JEKIHWA 1 ONPEIMET, HEJIA U 3ATAYA 3BOJIIOIIMOHHOW TEOPHM.
3HAYEHMUE 3BOJIOIIMOHHOU TEOPUN

1 TTonsiTHEe 00 ABOIOIUH, TPEAMET, NN U 33]1a4d IBOJIOIIMOHHON TEOPHUH.
2 CBsI3b 3BOJIIOIIMOHHON TEOPUH C JPYTUMHU HAyKaMHU.

3 3HaueHue 3BOJIOUOHHON TEOPUH.

4 Bo3pelicTBHE YelIoBEKa Ha ABOJIIOIMOHHBIN MPOIIECC.

1 IousTHe 00 3BOIIOLMHU, TNpeIMeT, HeJd W 3aJa4H IBOHOLMOHHON TEOpHH.
Haubonee pacnpocTpaHeHHOE ONpeIeICHUE 3BOJIIOLMU CISAYIOIIEe: IBOTIOLUEH Ha3bI-
BaeTCs MPOIIECC MCTOPUUYECKOTO PA3BUTHUS KWUBOW Hpupoxabl. MMmerorcs Takke Oosee
pa3BepHYThIC OMpEACICHUs] JaHHOTO MOHATHA, KaK B yueOHuke A.B.f6mokoBa u A.T.
KOcydosa «3IBomonronnoe yuenue (mapBunu3m)»:(1989): «buonorudeckas 3BOIIOIUS
- HeoOpaTUMOE U, B U3BECTHOU CTETICHH, HATIPABIEHHOE UCTOPUUYECKOE PA3BUTHE YKUBOM
IPUPOABI, KOTOPOE COMPOBOXKAAECTCS M3MEHEHUEM I€HETUYECKOTO COCTaBa MOIMYJISIUH,
dbopmupoBaHreM aganTaiuii, 00pa30BaHUEM U BBIMUPAHUEM BHUJIOB, TPEOOPA30BAHUSIMHU
AKOCHUCTEM, OMOTEOLIEHO30B U-0HOoCdepsl B 1ETOM». DBOJIIOIMOHHBIE U3MEHEHHUS, TIep-
BOHA4YaJbHO BOSHUKHYB KAK OTKJIOHEHHS B TEHETHUECKOM aIlrapare OTAeIbHBIX 0CO0eH,
3aXBaThIBAIOT BCE YPOBHU OpraHU3AINUA OMOJIOTHUYECKUX CUCTEM.

OBOJIOLMOHHASA TEOpUs KaK JMCLUUILIMHA M3ydaeT oOlue 3aKOHOMEPHOCTHU U JIBH-
KYIINE CUIIBI UCTOPUYECKOTO Pa3BUTHS KU3HU. KpyIiHbIE pa3ielibl 3BOJOIMOHHON TEO-
pUH — UCTOPUSI BOSHUKHOBEHUS U PA3BUTUE SBOJIIOIMOHHBIX UJICH, KOHIIEIIUU MUKPO- U
MaKpOIBOJIIOIUH, (PUIIOTEHETHKA. [[enbio HIBOIOIMOHHONW TEOPUHU SIBJIAETCS BBISIBIICHUE
3dKOHOMEPHOCTEH Pa3BUTUSI OPraHMYECKOTO MHUpa I MOCIEAYIOUIEro yIpaBJICHUS
ATUM MPOLECCOM. DBOJIIOIMOHHAS TEOPUS PEIIAET 3a0ayuu, BHITEKAIOIUE U3 HEOOXO0I1-
MOCTH TIO3HAHUS OOIIMX 3aKOHOMEPHOCTEH IBOJIIOIMHU, TPUYUH U MEXaHU3MOB MPE00-
pa3oBaHUs JKUBOI'O HA BCEX YPOBHSX €r0 OpraHU3alllH.

2 CBsi3b IBOJIIOLMOHHOI TeOpPUH ¢ JIPYTHMH HAyKaMU. DBOJIOIMOHHAS TEOPHUS,
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CYMMUpYS 3HAHUS B 00J1aCTU OMOJIOTHH, T'€0JIOTUH, MTAJI€OHTOJIOTHH, Teorpaduu, aHTpo-
MIOJIOTMM, XUMUU M MHOTHX JIPYIHMX JUCUUIUIMH, PACCMATPUBAET BECh KOMIUIEKC IPO-
0J1eM KU3HU: €€ Pa3BUTUE OT 3apOKIEHUS 0 BO3HUKHOBEHHS pazyma, OCBOCHHUE Cpel
oOuTaHMs, aalTOreHe3 K U3MEHEHHUIO BHEIIHUX YCJIOBH, BOSHUKHOBEHHE U BBIMHUpa-
HUE BMJIOB, U3MEHEHHUE XXU3HU B PE3yJIbTaTe Kak I7100ajIbHOro, TAK U MECTHOI'O Mac-
mraba. IIpoOnema pa3BuTHs Bcerga Obuia KIO4UeBOM mpoodsemoit punocodun,. OHa co-
CTaBJIET CYTh JUAJEKTUYECKOIO0 MeToAa. bHOIor, pyCCKUMN YYEHBIH, . aKaJIeMHUK
JI.C. bepr manm mpuMep 5BOJIIOIMOHHOrO MOAXOJa B JIMHTBUCTUKE, Viaen 3BOJIIOINH,
€CTECTBEHHOTO OTOOpa HCIONb3YIOTCSI, XOTS U HE BCErAa KOPPeKTHO, B COLMOJIOTHH
(conman-gapBUHU3M) ISl OOBSICHEHHS OOIIECTBEHHOTO Pa3BUTHSL, DBOIOLIMOHHBIEC UIEH
ycremHo ucnoiibzosan JILH. I'ymunieB s ananusa stHOreHesa. M3yuenue HepaBHOBEC-
HBIX XUMUYECKHX CHCTEM IT0KA3aJ0 BO3MOYKHOCTh UX CAMOOPTaHU3aLMU U YCIOKHEHUS,
BO3MOYKHOCTb MX CaMOOPTaHU3alMU U YCIOKHEHHs, BO3MOKHOCTb Pa3BUTHs Ha 3TOU
OCHOBE CJIOHBIX OPraHMYECKUX COCIMHEHHWd M BO3ZHUKHOBEHHUS TaKUM MYTEM >KU3HHU.
DBOJIOIMOHHAs TeopHsi, chopMUpoBaHHasi B HeApax OMOJOTUU M JOIOJIHEHHAs 3aKOo-
HOMEPHOCTSMH Pa3BUTHUSL IPYTUX CUCTEM, sIBUJIAcCh (DyHIAMEHTOM CHUHEPreTHUKH, pac-
CMaTpPUBAIOIIEH CaMOPa3BUTHE U YCIOKHEHHUE JIFOOBIX CUCTEM KakK pe3yJibTaT UX B3au-
MozecTBus co cpeaoil. Camoe HEMmoCpeICTBEHHOE OTHOILIEHUE IBOJIIOIIMOHHAS TEOPUS
MMEET U K SKOJIOTUU B €€ IHUPOKOM MOHUMAHUU. M0KHO FTOBOPUTH, YTO IKOJIOTHUS — 3TO
SBOJIFOLMS, BOIUIOMIEHHAs] B COBPEMEHHOM JNEHCTBUTEIBHOCTH. DBOJIOLHUOHHAS TEOPHS
HE TOJIbKO OOBSICHSIET MPOIUIOE, HO U JA€T METOAOJOTUYECKUE OCHOBBI JIJIsl TIPEJIBUIE-
Husl Oyaymiero. be3 3HaHHS OCHOB 3BOJIIOLMU HEBO3MOXKHA HUKakasi OCO3HaHHas, 3¢-
(eKTUBHas AeSITENLHOCTD B 00JACTH MPUPOAOIOJIb30BAHUS.

3'3HayeHHe IBOJIOIHOHHOI TeOPHH. DBOIIOIMOHHAS TEOPHUS SIBISIETCS TEOpETUYE-
CKOM 0a30i1 OMOJIOTHH, TaK KaK OHa OOBICHSIET OCHOBHBIE OCOOCHHOCTH, 3aKOHOMEPHO-
CTU WU IMYTH Pa3BUTUS OPraHUYECKOTO MHUPA, MO3BOJSET MOHATh NPUYMHY €IUHCTBA U
OrPOMHOT0 MHOT000pa3usi OPraHMueCcKOro MUpa, BbISICHATh HCTOPUYECKUE CBS3H MEXK-

7y pa3HbIMU (opMaMu KU3HU U MPEBUETh UX Pa3BUTHE B OyayiieM. JBOIIOIUOHHAS
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Teopusi 00001IaeT JaHHBIE MHOTHX OHMOJIOTHYECKUX HAYK, IMO3BOJISICT MOHSATH MEXaHU3-
MBI Y HalpaBJICHUS] U3MEHUYUBOCTH KUBOM Matepu. OHA UMEET BaXKHOE 3HAYEHUE IJIS
MPAKTUKHU CEJIBLCKOTO XO35IMCTBA, CEJIEKIIMU, OXPaHbl OKpYKatoiieil cpenbl. IMeHHO Teo-
pHs ABOJIONMU J1a€T BO3MOKHOCTH MOHSThH ONTUMAJbHYIO CTPATETHUIO B3aMMOOTHOIIE-
HUSI YEJIOBEKA M OKPY>KaIoIIEH >XKMBOW MPUPOJIBI, MO3BOJIAET CTABUTh BOIIPOC O pa3pa-
OOTKE MIPUHIIUIIOB YIIPABIISIEMOMN YBOIOLIAH.

B o01iem, 3BoIONIMOHHAS TEOPHUS 3aHUMAET IIEHTPAIbHOE MECTO B MHOIOOOpa3HOM
3IaHUU COBPEMEHHOM OMOJIOTHH, CITY)KUT TEOPETUUECKOM OCHOBOM pasBUTHS OMOJIOTHH.
DOBOIIOMUOHHEBINA MOAXO0J BaXKEH BO BCEX 0€3 MCKIIFOUCHHS 00JIaCTAX OHMOJIOTUHU, OH SIB-
JIIETCSI METOIOJIOTHYECKON OCHOBOI OMOJIOTMH B IeJioM. Kak OTMETHJI BBIIAFOIIUIACS
reHeTuk @.I". JloOp>KaHCKUM, «...B OMOJIOTMU BCE HAMOJHSICTCS CMBICIIOM JIMIIbL TOT/A,
KOTJ]a UCTOJIKOBBIBAETCS C IBOJIIOLIMOHHOW TOUKU 3PCHUSY.

Takum oOpa3om, BOJIONMS KM3HU Ha 3eMJyie = HeocrnopuMblil ¢akT. [IpudnHbl 3BO-
JIIOLIMY YKUBOTO, JBIKYIIIUE CHJIBI U 3aKOHOMEPHOCTH ATOM SBOJIIOIIUU, PACCMOTPEHUE U
aHaJIN3 3TUX TOJO0KEHUM COCTABJISIET OCHOBHOE COJICPKAHUE COBPEMEHHOM TEOPUM SBO-
JIFOLIMH.

4 Bo3sjgeilcTBHe 4eI0OBeKa HA IBOJIOUMOHHBIA mpouecc. YenoBek BO3ACICTBYET
Ha HBOJIIOLIMOHHBIN TIpoI1iecC pa3HbIMU crioco0amu. C MOMOIIBI UCKYCCTBEHHOTO OTOO-
pa, Hapsy ¢ THOpUAM3ANKEH, YEIOBEK CO3/1aJl MHOTO0Opa3ue (popM KylbTYypHBIX pac-
TEHUI W KUBOTHBIX M. MOJYYHJI BBICOKO MPOAYKTHUBHBIE MOPOJBI KUBOTHBIX U COPTa
pacTeHuil. OTOT eHoco0 MPUMEHSIETCS JJIsl MOJYyUYEeHUS IIEHHBIX ITaMMOB MHKPOOpra-
HU3MOB. YEJOBEK OCTaBISIET U1l PA3MHOXKEHUS JIYUITUX OCOOEH C MOJE3HBIMU XO3S5M-
CTBEHHBIMHM Kau€CTBAMHU, U3MEHSIET B HYXKHYIO CTOPOHY YaCTOTY BCTPEUYAEMOCTH alie-
JIEH ‘B/pa3MHOKaeMOU MOMYJISIUK, U3MEHss €€ CTpYyKTypy. Co3aaBaeMbie 4eIOBEKOM
MOPOJIbl U COpPTa HE BCETJa CIOCOOHBI K pa3MHOXeHHUI0. Jlukas OaHKHEBCKas KypuIla
HeceT He OoJiee 25, a Kypbl Jydimux nopoi HecyT 6osiee 300 siuil B rojl, HO OHU MPAKTH-
YeacKu YTPAaTWJIM WHCTUHKT HACHIXKMBAHUSA — ATy (YHKIIMIO BBIMOJIHIET WHKYOaTop.

3epHa KYKYPY3bI INIOTHO CUAAT B ITOYATKC WU 3aKPBITHI JINCTOBBIMU O6BepTKaMH, IIO3TO-
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My OHHM HE MOTYT Ochllathcsi. EcTecTBEeHHO, 0€3 MOMOIIM 4YeJIOBeKa Takas KyKypy3a
pa3MHOXAaTCs HEe cMoOXeT. HekoTopwie KyIbTypHBIC pacTeHUs HE OOpa3yloT CeMsH U
Pa3MHOXAIOTCS JIMIIb BEreTaTUBHO, HampuMep, OecCeMsiHHbIA OaHaH WM pacTEHUs C
MaxpOBBIMHU I[BETaMH, Y KOTOPHIX BMECTO THIYMHOK Pa3BUBAIOTCA JIENMECTKU. Bpsa nu
M000€ OJOMAIIIHEHHOE )KMBOTHOE WM KYJbTYPHOE PACTEHHUE MOXKET YCTOSITh B 00pb0e
3a CyIIECTBOBAHUE C APYTUMH OPTaHU3MaMHU.

UYennoBek OKa3bIBAET BIMSHHUE HA TEMIIbI SBOJIONUUA. DTO OOBSICHIETCS TEM, YTO HC-
KYCCTBEHHBIH OTOOp Kak rJaBHBIN (haKTOp 3BONIOLUU KYJIbTYPHBIX (HOPM AEHCTBYET rO-
pa3no 3¢ heKTHBHEE €CTECTBEHHOTO. YacTo MOpOIbl JOMAITHUX >KHBOTHBIX TOJyUYCHHBIE
32 HEMHOTHE COTHH, a TO M JIECATKH JIET OTIUYAIOTCS IPYT OT Apyra 3HAUUTEILHO OoJiee
PE3KO0, YeM BU/IbI U 1K€ POABI TUKUX )KUBOTHBIX.

['maBHas ABMXKYyIIAs cuiia SBOJIONNUN — €CTECTBEHHBIN OTOOP JACHCTBYET Ha MIPOTSKE-
HHUU JIECATKOB U COTEH mokosieHni. U, kak ormeuan Y. JlapBuH, HET mipenena AesaTesb-
HOCTH 3TOM CHJIbI, MEJIJICHHO M MPEKpacHO MpucrocabdiuBaroeid Kaxaywo GopMy K ca-
MBIM CJIO’KHBIM JKM3HEHHBIM OTHOIICHUSM. ‘B Morydyio cuiy oTOOpa MOBEPWIIN JIMIIH
TOT1a, KOTJ]a YEJIOBEK caM CTajl aKTUBHO BIIUATH Ha OKpyXkarouryto cpeny. Cam Toro He
KeJasi, YeJIOBEK «BbIBEI» HACEKOMBIX, YCTOWUYMBBIX K CAMBIM CHUJIbHBIM siiaM; KpbIC, Te-
pell KOTOPhIMU OECCUITbHBI BC€ CPEeICTBA; OAKTEpPUH, HA KOTOPBIX HE JEHCTBYIOT camMble
s PeKTUBHBIE aHTUOUOTHUKHU. ITO MPOU3OIIIO HA MPOTHIKEHUH HEMHOTHX YeJIOBEUECKHUX
nokoJsieHuil. Crneayer noAuYepKHyTh, UTO €CTECTBEHHBIH OTOOP MAET MO OOLIel mpucIo-
COOJICHHOCTH OpraHn3Ma, a He M0 KaKoMy-HUOyAb MpuU3HaKy. B oTinunMe OT HEro wuc-
KYCCTBEHHBII 0TOOp 4acTO BEIETCS MO OJAHOMY MPHU3HAKY, BAXKHOMY Ul X03siicTBa. B
pe3ynbTare ObIBaeT, uyTo OOIas MPUCIOCOOJIEHHOCTh OpraHWu3Ma CHIbkaetcs. Hampu-
MEp, OBIIBI ¢ HEOOBIYAITHO TOHKOM IIEPCTHIO, BhIBEICHHBIC B KOHIIE XIX Beka okazaluch
HEXU3HECTIOCOOHBIMU — CJIA0BIMHU ¥ BOCIIPUUMYHMBBIMU K OOJIC3HSIM.

N3meHss u cokpaiiiasi Ouopa3HooOpa3re eCTECTBEHHBIX OMOIIEHO30B, YKOCUCTEM Ye-
JIOBEK BIIMAET Ha OMocdepy B LEIOM.

YenoBeuecTBO B HaCTOAILICM H 6yz[y1ueM JOJDKHO OCO3HAaHHO OCYHICCTBJIATH CBORO
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JeSTETHPHOCTD IO OTHOIIECHUIO K Omocdepe, MpuHUMaTh BO BHUMAHKUE U YYUTHIBATH 10-
CJIEACTBUS HAMPABJICHHON MEpeeNKU MPU BTOPKEHUU YEJIOBEKA B IUIAHETapHBIE MPO-
ueccel. Ha coBpeMeHHOM 3Tane, Korja AesTeIbHOCTh YeI0BeKa UMEET BaXKHOE 3HAUCHUE
B TAKUX OTPACIISIX XO3SUCTB, KaK CEbCKOE, MUKPOOHMOJIOTHS, TIPOMBICIIOBOE XO3SIMCTRBO,
ropaszio 0oOJbliiee 3HaUeHUE MPUOOPETAET BO3MOKHOCTh BO3HUKHOBEHHUSI, (HOPMUPOBA-
HUA, TpaHcPopMaluy afanTaldil >KUBBIX OPTaHU3MOB. DTO MOXKET CTaTh MPUYUHON

HapylmCHUsI COOTBCTCTBUSA JKUBBIX OPraHU3MOB YCJIOBAM HUX CYIICCTBOBAHMAL.

BonpochI 1151 3aKkpenJieHusi MaTepuasa.

1. Yto n3ydaeT 3BOTIOIMOHHAS TEOPUS KAK JUCIUILIMHA?
2. OmnpeneneHue SBOIOIUN KaK SBJICHUS )KUBOW TIPAPO/IBI.
3. C xakuMH HayKaMH CBsi3aHa HBOJIOLHUOHHAS TEOPHUSI?

4. Kakoe 3Hau€HHE UMEET IBOJTIOLUOHHAS TCOPHUSI?

JIEKIIUA 2 JOKA3ATEJIBCTBA U METO/1bI U3YUYEHUA 3BOJIOLIUN

1 3HaueHUE TaHHBIX MAICOHTOJOTHH 11 00OCHOBAHUS TIPUHITUIIA BOJIFOIIHH.
2 3HadyeHue MaHHBIX Ouoreorpadguu st 000CHOBAHUS MTPUHITUTIA IBOJTFOIUH.
3 3HavyeHue MaHHBIX MOPGHOIOTHH 1711 000OCHOBAHUS TIPUHITUIIA SBOJIOIIHH.

4 3nayeHue JaHHBIX SMOPHOJIOTHH 711 00OCHOBAHUS TIPUHITUIIA DBOJIIOIIHH.

Jloka3areabcTBa SBOJIIOLUU TECHO MEPEKINKAIOTCA ¢ METO/IaMU M3YYEHUs SBOJIIOLIU-
OHHOTO | Iporiecca. ['nmaBHelmue W3 METOAOB HM3y4YEHHs HBOJIOIMOHHOIO Ipoliecca,
npencTaBisieMble OMOJIOTMYECKUMH TUCHUIUIMHAMU B TMOCIEAOBATEIbHOCTH, KOTOpas
OTpa’kaeT MPOHUKHOBEHUE 3BOIONMOHHBIX UACH B 3TU AMCUUIUIMHBI, CIEAYIOIINE: Ta-
JICOHTOJIOTUYECKHUE, Onoreorpaduueckue, MOpPOIOruIeckre, IMOPHUOIOTHIECKUE U CU-
CTeMaTHYeCKUe, a TAKXKe JJaHHbIE TeHETUKU, OMOXUMHH, MOJICKYJISIPHOI OHMOJIOTHH.

1 3navenmue AAHHBIX IMAJE€OHTOJOInHn IAJd 000CHOBAHUS IMPUHIMAIIA IBOJIOIIUH.
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Bce 6e3 uckimodeHnss METO bl MAJICOHTOJIOTHH, KaK HAYKH 00 MCKOITAeMbIX OpraHu3Max,
paccMaTpUBAIOTCS KaK METOJbI M3Y4YEHUs HBOJIIOIMOHHOTO Tpoiiecca. | TaBHeWmmMu
MaJCOHTOJIOTHYECKUMUA METOJAaMHU M3YyYEHHUsI U JTOKA3aTeIbCTBAMM 3BOJIOLUU OpTaHU-
YECKOTO MHpa SBIISIOTCS: BBISBICHUE HMCKOMAEMBIX MPOMEXKYTOUHBIX (IIEPEXOJIHBIX)
¢dbopm, BoccTaHOBJIEHHE (DUIIOTEHETUYECKUX PAJOB U OOHAPYKEHUE MOCIEI0BATEIIbHO-
CTU uckomaeMbIX GhopM. Hckonaemvle nepexoouvle ghopmuvl — 3T0 (POPMBI OPraHU3MOB,
COUeTaIoIINe MPU3HAKU O0JIee APEBHUX U MOJIOABIX TPYyMI. SpKUMU MpEACTaBUTEIIMU
HepPeXoIHbIX (GOpM sBIAIOTCS: McKomaemas Ichtyostega, mo3Bossionias €Bs3aTh puiO C
Ha3eMHBIMHM TI03BOHOYHBIMH; ArchaeopteryX, mokassiBarolias Ha. CBS3b PENTHIHHA |
NITUIT; 3BEpOIIOA00Has penTius Lycaenops, koTopas o psy OCHOBHBIX YEPT CTPOCHUS
1 00pa3y KWU3HW MUMeNa MPU3HAKH HACTOSINIUX PENTHIWN W, B TO € BpeMs, NMPU3HAKU
miekonuTaomux (auddepeHunpoBka 3y00B, pa3BUTHE 00IbII0N 3yOHOM KOCTH, BTO-
PUYHOTO KOCTHOTO HEOA u ap.). ['pynna ceMeHHbIX TanOpOTHUKOB Jlaja Hayayio roJio-
CEMEHHBIM pacTeHHAM. [lepeXoaHbiXx GopM MEKTy HBIHE KHBYIIUMU M HUCKOMAEMbIMHU
OpraHu3MaMH OOHAPYXKEHO OOJIBIIIOE YHCIO B KPYMHBIX (THUIIBI, KJIAcChl) U 0oJjiee Mell-
KuX (OTPSIIBI, TIOPSIIKK, CEMEHCTBA)-TAKCOHOMUYECKHX TPYIIax >XKUBOTHOTO M PAaCTH-
TeapHOTO Mupa. [loncku u onucanue Takux (HopMm Ciay’KaT BaXKHBIMA METOJIaMU BOCCTa-
HOBJICHUsI (PUIIOT€HE3a OTACIBHBIX Tpymm. DuioceHemuueckue (NaieoHmMoIou4ecKue
PA0bL) — ATO Psiibl UCKOIIaeMbIX (OPM, CBSI3aHHBIX JAPYT C JPYroM B MPOIIECCE HBOJIO-
MM U OTpaxarone xon (QuioreHesa. M3BeCTHO MHOTO MaJICOHTOJOTHYECKUX PSIOB:
JIo1Ia/iel, HOCOPOTOB, XOOOTHBIX U JIp. Tak, HaJIM4YKE B SBOJIIOIMY JIOIIAIe MHOTHUX I10-
CJIEIOBATEILHO CMEHSIONUX JPYyr Apyra ¢GopM Ha OOMIMPHBIX MPOCTPAHCTBAX psAa
KOHTHHEHTOB, IMO3BOJIUIIO TIOCTPOUTH (PUITIOTEHETUIECKUN PSJT C BEICOKOW CTENEHBIO J10-
cToBepHOCTH. Ha mpumepe aHanm3a 3TUX PsA0B BUIHA MOCTENIEHHOCTH MPOIlecca IBO-
JIOLUH, TIPUOOPETEHNE CMEHSIONIMMHE JPYT JApyra UcKomaemMbiMu (opMamMu Bce 0OJIb-
IIIETO CXOJICTBA C COBPEMEHHBIMHU. Pa3BUTHE CMEHSIOIIMX JAPYT ApPYyra IMy4KOB, WK Bee-
poB, (hopM YpE3BBIYAWHO XapAKTEPHO IS OTACIBHBIX CTBOJIOB JIIOOBIX TPYIII B MPOIIEC-

CC OBOJIIOLIMH. P}II[BI HCKOIIAaCMBbIX ITPCAKOB 0COOCHHO HHTCPCCHO aHAJIM3UPOBATH C 3BO-
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JIOIMOHHON TOYKHM 3pPEHHsI 10 OTHOILIEHUHUIO K COBpPEMEHHBIM (opmam. [locTymHOCTH
U1 TIyOOKOTO aHaJIM3a COBPEMEHHOTO HaM 3BeHa IEMH MO3BOJIAET JIydllle MOHITh 0CO-
OEHHOCTH Pa3BUTHS BCErO ABOJIIOIMOHHOTO psna. [lpu onpeneneHHbIX OiaronpusITHBIX
YCIIOBHSIX B MCKOIIAEMOM COCTOSIHUHM B OJHOM U TOM K€ MECTE COXPAHSIOTCS BCE BBI-
Mmepire ¢opmbl rpymibl. [locioiiHelil aHanM3 TakUuX OTIOXKEHUU J1aeT BO3MOKHOCTh
MOJIYYUTh UCTUHHYIO MOCJIEI0BATEIbHOCTh BOZHUKHOBEHUSI U U3MEHEHUST (POPM B 3BO-
JIIOLHUH, YCTAHOBUTH PEAIHYIO0 CKOPOCTh IMPOTEKAHUS SBOJIIOLMOHHOTO IPOLECca.

B nocnennue necATUIETHS B U3YYEHUH MCKOMAEMBIX OCTATKOB JAOCTHUTHYTHI OOJIb-
e ycrexu. MeToJpl pacTBOPEHUSI OKPYXKAIOLIEH MOPOJbI MMO3BOJSIIOT BOCCTAHABIIH-
BaTh JJa)K€ OYEHb TOHKOE CTPOEHHE BBIMEPIIMX MHKPOCKONMMYECKUX OpraHu3moB. IIpu-
MEHEHHUE COBPEMEHHBIX MaJICOMArHUTHBIX, MATIEOXUMUYECKUX, PAIUOABTOrpaduIECKux
U JPYTUX METOJIOB UCCIIEJOBAHMS MO3BOJISET BBIICHUTH OCOOCHHOCTH MPOIUIBIX KIIU-
MaTOB M YCJIOBHI CYIIECTBOBaHUS, HAIPUMEP, COIIEHOCTh U TEMIIEpaTypy BOJbI, C TOY-
HOCTBIO JJaTUPOBATh M3ydaemble ocTaTku. Ha 5Toil OCHOBE BO3HMKAeT peanbHas BO3-
MO>KHOCTb PEKOHCTPYKIIMH 3KOCUCTEM HPOLIIOTO.

2 3Ha4yeHMe JAHHBIX Ouoreorpaduu aAjsi 000CHOBAHUS NPUHIUNA IBOJIIOIUM.
buoreorpadus umeer METO/bl,  MO3BOJISIONINE MPOAHATU3UPOBATH OOIIMN X0 3BOJIIO-
LIMOHHOTO Tpoliecca. B uneite Ouoreorpaguueckux METO0B €CTh CIEAYIOIIHNE: CpaBHE-
Hue Gaop u ¢payH, OCTpOBHBIE POPMBI, 0COOEHHOCTH PACTIPOCTPAHECHUS OJIU3KUX (POpM,
MIPEPBIBUCTOE PACHPOCTPAHEHUE, PEITUKTHI.

N3yyeHue OCOOEHHOCTEN pa3BUTUSI COBPEMEHHBIX KOHTUHEHTOB 3€MJIM B CONOCTAB-
JICHUM C aHAJIM30M UX HACEJICHMs MO3BOJISIET CYAMTh O MaciuTabax 3BOJIOLUU, CBSI3aH-
HBIX € BO3HMKHOBEHHEM LieNbIX (iop u dayH. Hanpumep, B KOHIIE IOPCKOTO MepHoa
Me3030iickoit 3pbl FOxxHast Amepuka u Adpuka (BMecte ¢ Maaarackapom) oOpa3oBbIBa-
7a MOHOJUT. Crepl 3TOro OBLJIOr0 €AMHCTBA COXPAHAIOTCS B coBpeMeHHo ¢ayne. Ta-
KOBbI Uryansl FOxHoil AMepuku u Magarackapa, MHOTOUYHCIIEHHbIE COMOBBIE M Xapa-
UMHOBUIHBIE PIObI FOxHON AMepuku u AQpuku. B KoHIIE MENIOBOro rnepuoia pacro-

JIOKCHHUC MATCPHUKOB HpI/I6J'II/DKaeTC$I K COBPpCMCHHOMY. HNmerotcs IIPpUMCPLBI CXOACTBA U
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pa3ianurs HaCEJICHHs OTJCIbHBIX TEPPUTOPHIA, KOTOPHIE MOTYUYal0T OOBSICHEHHE C TMO3H-
Uil uctopun Tepputopuil 1anersl. dayna muekonurtaronmx —CeBepHoll AQpuku
oueHb Oyn3ka Kk TakoBoM B CeBepHoit Azuu. /s paynsr CeBepHOt AMEPUKH, KaK U JJIs
¢daynsl CeBepHoii EBpa3uu, xapakrepHsl MHOTHE OJM3KHE (GOPMBI (JIOCH, KyHHIIBI, HOP-
KU, OeJible MEeIBEAM, CYPKH, CYCIHMKHU U JIp.). DTO ONPEAENSIETCS TEM 00CTOATENHCTBOM,
YTO CPABHUTEJIBHO HEJABHO CYIIECTBOBAJ IIUPOKUN «MOCT» MEXKIY OTAEIbHBEIMU HBIHE
kKoHTHHeHTaMu EBpaszuu u CeBepHOM AMEpPUKHU — JIUIIIb MUJUIMOH JIET Ha3aji 9T KOHTH-
HEHTBI ObUIM CBSI3aHBI APYT C APYyroM. B To ke BpeMsi UMEIOTCS TIyOOKHE pa3iudus B
dayne CesepHoii u FOxHOWM AMepuKH, HECMOTPS Ha OOJBIIYIO TEPPUTOPUATBHYIO OITHU-
30CTh KOHTMHEHTOB. CBO€OOpa3ne KMBOTHOTO HACEIEHMs 3TOM YACTH IUIAaHEThl 00BsiC-
HSIETCS JUINTECIBbHOU M30JIIMel KOHTUHEHTOB. B CXOIHOM IIOJIOKEHUU OKa3bIBaE€TCS U
ABcTpanus.

dayna u (yopa OCTPOBOB OKa3bIBaeTCs TeM ‘0oJjiee CBO€OOpa3HOM, ueM TriayOxke U
J0JIbIIIE OCTPOBA M30JIUPOBAHBI. Tak, CpPaBHUTEIHHO HEJABHO MOTEPSABIINUE CBSI3b C Ma-
TepukoM bpuTtaHckue ocTpoBa UMEIOT (ayHy ¢ HEOOIBIINM YHUCIIOM aBTOXTOHHBIX BU-
T0B (KypoIiaTka rpayc, Ba BUJia TIOJICBOK, PsJl YJIUTOK, HACEKOMBIX). J[aBHO 000COOUB-
HIMICS OT appUKAHCKOTO MaTepuKa ocTpoB Majnarackap, HAa060pOT, UMEET cBOeoOpas-
Hy10 ¢dayHy. JleTanbHbIN aHaNK3 OCTPOBHOM (DayHBI MO3BOJISIET BOCCTAHOBUTH ITYTH DBO-
JIIOLUU TPYIIIBI OJTM3KUX BUIOB.

buoreorpaduuecknii ananu3 pacnpocTpaHeHus: OJU3KUX (POpPM TMOKA3BIBAET, UYTO C
MOMOILBIO 300F€0FPAPUUECKUX JAaHHBIX MOKHO BOCCTAHOBUTH BO3MOXHBIN X0 3BOJIIO-
UOHHOTO' TIPOIECCa, MOJTYYUTh JAHHBIE O TEMIAaX SBOJIIOIUH, BBISIBUThH [IEHTPHI IIPOUC-
XoxkaeHust rpymi. [IpuMepom MoryT ciykuTh TPECHOBOJHBIE curu poaa Coregonus,
BCTPEYAIONIMECS B HACTOSIIEE BPEMSI B HEKOTOPBIX pekax AHriauu u MpraaHauu: ucxo-
HBIA MIPapOJUTENbCKUN BUJ COBPEMEHHBIX CUTOB OOMTal B OTPOMHOM IPECHOM BOJOE-
Me, 00pa30BaHHBIM CTEKAIOUUMUCS pekaMu. M3-3a MpOHUKHOBEHUS! B BOJJOEM MOPCKOM
BOJIbl MPU MOHWKEHUH CYIIU OTAEJIbHbIE PEKU ObUIM M30JIMPOBAHBI, U HA MPOTSKEHUU

MOCJICTYIONIEH CaMOCTOSITEIbHON 3BOJIIOIMK TPYMIBI U30JMPOBAHHBIX CHUTOB MpeoOpa-
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30BaJINCh B TPU Pa3HbIX BUJA.

Y6enurenbHbIMU SBONIOIMOHHBIME «JIOKYMEHTaAMU» CIyXaT (HaKkThl MPEPHIBUCTOTO
pacnpocTpaHeHus: opraHu3MoB. [Ipexe mMaliickuil JaHapll ObUT MIMPOKO PacHpoCTpa-
HEH 110 JIECHBIM YMepeHHBIM paiioHaMm CeBepHoil EBpa3un, HO BO BpeMs HACTYIUIEHUS
JIEIHMKA CIUIOIIHOM apean OKa3alicsi pa30pBAaHHBIM, MAMCKHUI JIAHJBII COXPAHUJIICH, B
HEMHOrux 0oJiee TEIUIBIX MECTax OOMTAaHMsS, U 3TH OTIEIIbHBIE YaCTU IPEkKIE CAUHOTO
BU/IA CTAJIM Pa3BUBATHCSI CAMOCTOATEIBHO.

O ¢nope u dayHe nagekoro mpouwIoro 3eMiIM CBUJIETEIbCTBYIOT PEAMKTOBBIC (Pop-
MBbl. Peruxmsi — 3TO OTAeNbHbIE BUABI WK HEOONIbIINE TPYMIbl BUIOB ¢ KOMILJIEKCOM
NPU3HAKOB, XapaKTEPHBIX I JABHO BBIMEPIIUX TPy MPONLIBIX 3moX. [Ipumeps! pe-
JUKTOBBIX (hOpM: TaTrTepusi (€IMHCTBEHHBIA MPEACTaBUTEIb MEJIO0r0 MOJKIacca PernTH-
JMit), KucTernepas ppida JaTUMepus, COXpPAHMUBILAsACS MaJIOU3MEHEHHON C JEBOHA, pac-
TEHUE TUHKI0, HbIHE pacnpocTpaHeHHoe B Kutae. n SInoHuum kak 1ekopaTHBHOE pacre-
Hue. M3ydyeHue penuKToBbIX (POpM MO3BOJISIET. ACNAaTh MPEANON0KEeHHEe 00 00JIUKE TaBHO
MCYE3HYBIIUX TPYMIH, UX 00pasze *KU3HH, YCIOBUAX, CYIIECTBOBABIIMX MWJIJIHOHBI JIET
Ha3aj.

3 3HaveHHMe JAHHBIX MOP(OIOrUH I O000CHOBAHMS TPHUHIUIA IBOJIIOLUM.
Hcnonb3zoBanne MOp(hOIOrHYeCKUX JaHHBIX OCHOBAHO Ha MPUHIMUIIE TTyOOKOro BHYT-
pEHHEro cxoJcTBa opraHu3MoB. K mMopdonornueckum aoka3zaTeabCTBaM 3BOJIOLUU OT-
HOCSITCS: TOMOJIOTMSI OPraHOB, PyAMMEHTapHbIE OpraHbl U aTaBU3Mbl, CPAaBHUTEJIHHO-
aHaToMU4Yeckue psabl. 1) [omonocuynvivu Ha3bIBAIOTCA OPraHbl, MUMEIOIIME OOUIUI
IUTAaH CTPOCHHUS, Pa3BUBAIOIIMECS U3 CXOAHBIX 3a4aTKOB, HAXOJSALIMECS B CXOJHOM CO-
OTHOUIEHWU C JPYTUMHU OpPraHaM{ U BBINOJHSIONIME KAaK CXOJAHbIE, TaK U Pa3jMyHbIC
byukmun. [IpuMepbl: KOHEYHOCTH MIICKOTHUTAIOIINX, PAa3TMYAIONINecs MO BHEITHEMY
BUJY U (PYHKIIMSIM, TOCTPOEHBI OJHAKO M3 CXOIHBIX 3JE€MEHTOB — JIONATKH, KOCTHU ILJie-
Ya, MpEATUIeYbsi, 3aIsCThs, MACTH, (ajaHr MaabIEeB; TOMOJOTHS CIYXOBBIX KOCTOYEK
CPEIIHETO yXa; Y PACTEHHM MEPUCTOCIOKHBIM JTUCT rOpoxa C NPUIMCTHUKAMU U yCUKa-

MU, YEITyWKH Ha KOPHEBUIIE U CTeOJIEBbIE YEIIyH XBOIIA, KOJIIOUKN OapOapuca, moved-
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HBIE YeIllyH MPEACTaBISIOT COOOM BUIOM3MEHEHHS JUCTOBOW TUIACTUHKU U SIBIISIFOTCS
TOMOJIOTUYHBIMU 00pa3oBaHUSMHU. ['OMOJIOTMYHBIE OpraHbl U CTPYKTYpPhl MOKa3bIBAIOT
Ha POJCTBO, €AMHCTBO MPOUCXOXKICHUS COOTBETCTBYIOIUX OPraHU3MOB. B npoTuBomno-
JIO’)KHOCTB SIBJIECHUIO TOMOJIOTMM HMMEETCS SIBJIEHUE aHalo2uy. AHAIOTUYHBIE OpPTaHbI
JUIIb BHEIIHE CXOJHBI, YTO BBI3BAHO, KaK MPABUJIO, BHITIOJHEHUEM CXOJHBIX (QYHKLIMM.
AHnanocuunviMu opeanamu SIBIISIOTCS KOJIOUKHU akaiuu, 0apOapuca, OOSpHINITHUKA, €Ke-
BHKH; IJ1a3a HA3€MHBIX IMO3BOHOYHBIX M T'OJOBOHOTIMX MOJUIFOCKOB. DTH OPFaHbl MOKa-
3bIBAIOT HAa CXOJIHbIEC HAPABJICHMS MPUCIIOCOOIEHUS, BBI3bIBAEMbIE B IIPOIECCE IBOIIIO-
IIUU JCHCTBUEM €CTECTBEHHOTO 0TOOpA.

2) B ctpoenun mo00ro opranu3mMa UMEIOTCS OpTaHbl WIH CTPYKTYPhl CPAaBHUTEIHHO
HEJ0pa3BUThIE U YTPATUBIIME OCHOBHOE 3HAUYEHHE B MpOLiEcCe PUIoreHe3a, Takhue op-
raHbl WIM CTPYKTYPBI HA3BIBAIOTCS pyoumeHmapuuviMu. Y TpeacTaBUTeNel KUTooOpas-
HBIX Ha MECTE 3aJHUX MOSICOB KOHEYHOCTEH B TOIIE TYJIOBHUIIHONW MYCKYJIAaTyphl pac-
M0JIararoTcsa OT OJTHOM 10 TpeX HEOOJBIINX KOCTOUEK - 3TO PYJAUMEHTHI Ta30BBIX KOCTEH,
MOJITBEPKJIAOIIUE POUCXOXKICHNE KUTOOOPA3HBbIX OT HAa3eMHBIX YETBEPOHOTUX Mpe.-
KOB C Pa3BUTHIMH KOHEYHOCTSIMU. ¥Y-HOBO3EJIAHICKOTO HEJETAIOLIEr0 KUBU OT KPbUIHEB
OCTaJIMCh JIUIIb HEOOJBIINE BHIPOCTHI — PYAUMEHTHI, CBUIETEIbCTBYIOILIUE, YTO Y TIPEI-
KOB KMBH ObUIM HACTOAIIUE KpbLIbsi. OpraH UM CTPYKTypa, MOKa3bIBAIOIINE «BO3BPAT K
MpeaKaM», Ha3bIBAIOTCS amasuzmamu. Y 4elOBeKa aTaBU3MaMHU SBJISIOTCS. XBOCT, MOIII-
HBIA BOJIOCSHOM MOKPOB HA MOBEPXHOCTH TEJA, MHOIOCOCKOBOCTb. Y JIOIIAJH BMECTO
rpudenbHbIX KOCTOUEK (PYJIMMEHTAPHBIX MaJIbLIEB) Pa3BUBAIOTCSA HACTOSIIHE OOKOBbBIE
nanblbl. PyJuMeHTapHble OpraHbl M aTaBU3Mbl NPECTABISIOT co00i yOeauTeNnbHbIe
JIOKA3aTEABCTBA MPOILIECCAa SBOJIONUU. 3) DBOJIOLNMOHHBIA aHAJIW3 CPaBHUTEIbHO-
aHATOMHUYECKHUX PSIJIOB KaK Psiji, BKIIOUYAIOIIMN Talupa, HOCOPOTa, JIOMIA/IU, MOKA3bIBAET
IIyTh 3BOJIOLMH, MPUBEIUIMI K BO3HUKHOBEHHUIO OJHOIAJIOW KOHEYHOCTH JIOIIA]IH.
CpaBHEHHE COBPEMEHHBIX OJHOMPOXOJHBIX, CYMYAThIX U IJIAIEHTAPHBIX MIIEKOMHUTAIO-
IIMX TO3BOJIAET MPEACTABUTh OCHOBHOW IMYTh 3BOJIIOIIMU 3BEpE — OT OTKJIAJbIBAHUS

aull (eXUJHA U YTKOHOC) K POXKJICHUIO JKUBBIX, HO OYE€Hb HEJIOPA3BUTHIX JETEHBIIICH
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(cyMuaThle) U K COECAMHEHUIO OpraHu3Ma 3apojplllla C OpPraHU3MOM MarepH (IUIaLEH-
TapHbie). MopdoIoruyecKkue MeTOIbI U3YUSHUS IBOJIOIMKA OCHOBAHBI HA MOJIOKEHUU —
«4eM OJIKe POJICTBO, TEM OOJIBIIIE CXOJACTBOY.

4 3HayeHMe JAHHBIX 3MOPHOJIOTHM AJIsi O0OCHOBAHWSI NMPHHIMIA 3BOJIIOIHUM.
OMOpHoJIoTHsl pacrojiaraer JIByMs TIJIaBHBIMH METOAAMHU HW3YYEHHUS SBOJIIOLMOHHOTO
Mpoliecca: BHISBICHUEM 3aPO/IbIIIEBOrO CXOACTBA U U3yUYECHUEM PEKAMUTYIISIUH,

B nepBoii monoBune XIX B. Beimarommiics amOpuosior K. bap chopmysmpoBan «3a-
KOH 3apOJIBIIIEBOTO CXOJICTBA», COIIACHO KOTOPOMY, UeM OoJiee paHHHE CTaJul UH]IU-
BU/IyaJIbHOTO Pa3BUTHs UCCIEAYIOTCS, TeM OOJIbILIE CXOACTBA OOHAPYKUBACTCS MEX]Y
pa3IUYHBIMKA OpraHu3MaMu. Tak, Ha paHHUX CTaIUSAX Pa3BUTH, SMOPHUOHBI MTO3BOHOY-
HBIX HE OTJIMYAIOTCA APYT OT JApPyra; Ha CPeIHUX CTaAMSAX Pa3BUTUS B CPABHHUBAEMOM
Py y 3apoAbllIel MOSBISIOTCS OCOOCHHOCTH, XapakTepHble s pbl0 U amuOuii; Ha
0oJiee MO3IHUX CTAIUAX — OCOOCHHOCTU PENTUIINM, NTUIl U MIEKOMUTAIOMMX. SIBIeHUE
3apOJABIIIEBOTO CXOJACTBA MOKAa3bIBAE€T Ha ‘QOIIHOCTh MPOUCXOXKIEHUS M EIUHCTBO
HaYaJIbHBIX ITAMOB YBOJIOIUNA CPABHUBACMBIX (OPM.

B nporecce oHTOreHe3a MMEET “MECTO MOBTOPEHHE (PEKANMUTYIISIIMSA) MHOTHUX 4YepT
CTPOEHHUS MPEIKOBBIX (DOPM: HA pAHHHUX CTAIUSIX PA3BUTHUS MOBTOPSIOTCS MPHU3HAKH 0O-
Jiee OTIAJICHHBIX MPEIKOB (MEHEe pOJCTBEHHBIX (DOpPM), a HA TO3HUX CTAAUAX — OJIU3-
KHX MpeakoB (O6ojee poJcTBeHHbIX (opm). MeeTcs MHOrO mpuUMeEpOB, MOATBEPKIAI0-
IUX MPUHLIKN PEKANUTYIANNU. Bce MHOTOKIIETOUHBIE OPraHU3Mbl NPOXOMAST B pa3BU-
TUU OJTHOKJIETOUHYIO CTaJHIO, YUTO YKAa3bIBAET HAa MPOUCXOKACHHUE MHOTOKIETOYHBIX OT
OJHOKJIETOYHbIX. OHU TaKXKe MPOXOJAT CTAAUIO0 OJHOCIOMHOrO «Iapa» — €l COOTBET-
CTBYET . CTPOCHUE HEKOTOPBIX COBPEMEHHBIX MPOCTBIX OPraHU3MOB (KAaK BOJIBBOKC).
Crienytoiiasi ctaiusi pa3BUTHSI )KUBOTHBIX — OOBIYHO JBYCJIIOWHBIA MEIIOK, 3TOM CTaIUU
OHTOT€HE3a COOTBETCTBYET CTPOCHHE COBPEMEHHBIX KHIIIEYHOIOJIOCTHBIX (HAIpHUMED,
TUAPBI). Y BCEX MO3BOHOYHBIX KUBOTHBIX Ha OMNPEIEIECHHON CTaauu pa3BUTHUS CYIIle-
CTBYET XOpZa, BEPOSITHO, Y MPEJKOB O3BOHOYHBIX XOpAa CYyIeCTBOBaJIa BCIO KU3Hb. B

MIPOIIECCE DBOJIIOIMK MO3BOHOYHBIX MPOUCXOJUT MOCTENEHHAs yTpaTa (hepMEHTOB, He-
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O0OXOJUMBIX AJI pacraja MOYE€BOW KHUCIOTHI (KOHEYHOTO MPOAYyKTa OOMEHa MypHUHOB).

KOHHGHHI/IH PEKAIUTYJIAIUKU TTOMOI'aCT BOCCTAHOBHUTBL XOJ 3BOJIOINMOHHOTO PA3BUTHA

MHOTHX TPYII U OPTaHoB.

Takum oOpa3om, 00 SBONIOIMOHHOM Pa3BUTHHU OPTraHUYECKOTO MHpa CBHUIETEIb-

CTBYIOT MHOTI'HC (1)&KTLI, HAKOIIZICHHBIC Pa3HbIMHM HayKaMHW O IIPHUPOJIC. ITanmeoHTOI0TM-

yeckue, onoreorpadguyeckue, MoppoIorudecKue, IMOPUOIOTHUECKUE U IPYTUE, METOIbI

HUCCIICIOBAHUS, UCIIOJIB3YCMBIC B COBOKYITHOCTH, JAaKOT BO3MOXHOCTBH IIPOCJICIUTDL pas-

BHUTHC KN3HU KaK INIAHCTAPHOTO SBJICHUSI.

Bonpocs! 1u1s1 3aKkpenJieHust MaTepuaJa.

©o~No O~

JlaHHBIMH KaKuX HAyK OOOCHOBBIBACTCSI-IIPUHITUI DBOJIONUHA OPTaHUYECKOTO
mMupa?

CucreMaTU3upymuTe NMajeoHTOJOrHYECKIe, Onoreorpaduueckue, Mmopdosoruye-
CKHe, SMOPHOJIOTHYECKHE U APYTHe JoKa3aTeIbCTBA MPOIECCca IBOTIOIUH.
['maBHe#1IIMEe TaJIEOHTOIOTHYECKUES METOABI N3ydeHus dBomtonnn? Kakue 3ama-
YH PEIIAIOTCS HA OCHOBE METOIOB MaJICOHTOIOTUYECKUX PEKOHCTPYKITUA?
Mertoasl Ouoreorpadum.

Mopdonoruueckue MEeTOIbI.

OMOPUOTOTUUECKHE METO/IbI.

MeToapl CUCTEMATHKH U SKOJIOTHUH.

['eHeTHYECKUE METOJIBI K METOIBI MOJICKYJISIPHON OMOJIOTHH.

Jpyrue MeToibl U3y4eHUs SBOJIOIHUU.
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PA3JIEJI 2 HCTOPHA PA3BUTHA 3BOJIFOIIHOHHBIX HIIEH

JEKIHA 3 MPEJCTABJIEHUS O PASBUTHM KUBOWM IPUPOJBI B
JOJAPBUHOBCKMII EPUO]

1 TlpencraBnenus: 0 pa3BUTUU OPTaHUYECKOTO MHUPA B IPEBHOCTH.

2 buosiornueckue npeacTtapiieHus B nepuo CpeIHEBEKOBbA U 310Xy Bo3poxacHusI.
3 PazButue sBomonoHHbIX B3MIsI0B B XVIII B. Yuenue XK.-b. Jlamapka.

4 Pa3BuTHE 3BOIOMOHHBIX B3IJIS0B B MiepBoii noioBrHe XX B.

1 IlpeacTaBjieHUus1 0 PAa3BUTHH OPraHUYECKOr0 MHPA B JpeBHOCTH. Mes pa3Bu-
THS JKUBOU TIPUPOJIBI — HJIES IBOIIOLUM MPOCIEIKUBACTCS B TPYAaX JIPEBHUX YUCHBIX -
MaTepualrucTOB. buosnornueckue mnpeACTaBICHUs] O PAa3BUTHH OPraHUYECKOTO MHpa
uMmeroTcst B pabotax yuenbix Mumuu, Kuras, Erunta, I'penun. OCHOBOMONIOKHUKAMHU
rpedeckot punocodun spisitorcess Panec, Anakcumes, I epakiut. Bece oHn ObUH 00B-
€IMHEHbl TOMCKAaMU MaTepUalIbHOTO MEePBOHAYAJIA, U3 KOTOPOrO B CHILYy €CTECTBEHHOIO
camopa3BuTusa Bo3HUK mup. ['epaxiut (V1-V BB. 710 H. 3.) BIiepBbIC BBEI B HAYKY O MPHU-
poae u B puwiocoduro 4eTKOe NpeICTaBICHNE O MTOCTOSSTHHOM u3MeHenuu. Unen ['epak-
JUTa TOJOKUIN HAYaJ0 TUAJCKTUYECCKOMY MOHUMAHHUIO TPUPOABI. B3TIsapl aHTUYHBIX
¢unocohoB — MaTepUaANUCTOB PACIPOCTPAHSIIUCH IOBOJIBHO LIMPOKO, pa3padaThIBAINUCh
MHOTUMHU. OIHUM W3 BBIAAIONIUXCS MBICIUTENICH JPEBHOCTU SBISAETCS APHUCTOTEINb.
Bormnpocsl 6uosioruu 3aHUMarOT OOJIBIIIOE MECTO B TBOPUYECTBE APUCTOTEINS, B €r0 pado-
TaX UMEIOTCS MOAOKEHUS, KOTOPbIE COMpUKAcaloTcs ¢ uaeei spomounnd. OH co3naresnnb
«JIECTHUIIBI APUPOJIBDY, BEAYIICH OT TeJI HEOPTraHWYECKUX uepe3 psAll Bce Ooliee u Oomee
CJIOKHBIX-OPraHn4ecKuX (HOpPM K BBICIIMM CTYNEHSM OpraHu3aluu. ApUCTOTEIh OTME-
YaeT, 4To Mepexo]] OT TeJI HEOPraHWYECKUX K )KMBOTHBIM U YEJIOBEKY COBEpPIIAETCS IO-
CTENEHHO. YUEeHHS IpPEeBHErpeuecKuX HaTyphuiIocopoB UMeEIN CBOUX CTOPOHHUKOB U B
Hpesuem Pume. [IpeacraButens anTuuHoro marepuanusma Jlykpenuit Kap (1 B. 10 H.3.)
IUcal, 4TO «...IPUPOIa HUKEM HE CO3/laHa U YIPABIISICTCS MPUCYIIIUMU €l 3aKOHAMH...».
3HAaMEHUTOE MHOTOTOMHOE COYMHEHHE «ECTECTBEHHass UCTOPHUS» MPUHAMICKUT PUM-

ckomy Hatypanucty [lnunuto (1 B. H.3.). Tpya 3TOT sBUIJICS MEPBOM O BPEMEHH HHITUK-
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JONEAUEN €CTECTBO3HAHMS.

2 buoJsiornyeckue npejacrapjieHus B nepuog CpeaHeBekoBbsi U 310Xy Bo3pox-
nenms. s ¢dunocodpun cpenHeBeKOBbs ObLIa XapaKTepHa CXOJACTUKA (OCHOBaHA Ha
IIEPKOBHBIX TOJIOKEHUSX), C YEM CBSI3aHO Ha3BaHWE NAHHOTO TEPHOJA. DTOT TEPHO
OB MEPUOAOM YTBEPKIEHUS MeTadU3M4YeCcKOro B3IJIsIa HA MpUpoay U o0iiectBo.. B
NEPHUOJI CPETHEBEKOBhSl padOTaIM TaKU€ M3BECTHBIE yueHble Kak AibOepT bosbiiren-
ckuii, 6H-Pormn, MOu-Cuna. Ilo nmpencraBienusim Pomxepa bekoHa, )uUBBIE U HEXU-
BbIE Te€Ja MOCTPOEHBbI M3 OAHUX M TEX K€ MaTepUalIbHbIX YaCTHIL, SKUBBIE CYIIECTBA
HaxOAATCSA B TECHOM 3aBUCUMOCTH OT OKpYy»Karouien cpenbl. B snoxy Bo3poxnenus u B
Oosee mosgHee BpeMs OOJNBIION BKIAJ B pa3BUTHE Ouosoruu BHecau A. Besamuil,
V. TI'apgeii, P. I'yk, A. JleBenuryk, M. Mansnuru, @. Penn, JIx. Peii. Tak, Y. I'apseii
YTBEPXKZIAJl, UTO «BCE KUBOE M3 SHIIAa», OTBEPTasi UJICKH) CaMO3apOXKICHUS KUBBIX Opra-
HU3MOB M3 HEXKHUBOTO (JIATYIIEK W3 WUila, uepBeu 3 rpsa3u u T. A.). Hayka XVII B. nomny-
YiJia B CBOE PACIIOPSHKEHUE HOBOE OpYJME TIO3HAHMS MPUPOJBI — MUKPOCKOI, U300pe-
TEHHUE KOTOPOTro Oe3rpaHWYHO Pa3/BUHYIO -Cepy HCCIeNOBaHUs SIBICHUN M 3aKOHOB
MPUPOIBI.

3 Pazurue 3B0JIOUNOHHBIX B3rJsiA0B B XVIII u B nepBoii nmosiosune XIX Be-
koB. B XVIII u B neppoii mosioBune XIX BexoB HaOmogaeTcs AajbHEHIIIEEe pa3BUTHE
Oouosiorun 1 sBooIMOHHBIX uaer B Hel (K.®. Bonbd, K. Jlunneit, XK. broddon,
2.K. Cent-Unep, XK. Krosbe, XK..b. Jlamapk, T. IlIBanu, K. bap, I[1.®. I'opsiHUHOB,
K.®. Pynwse nap:). Knmaccuueckue paborsl npunamiexar K.®@. Bonbdy, oHU chirpaiu
OOJBITYO POIIE B TIOJITOTOBKE OOOCHOBAHUN JJISI CO3/IaHUS KIJIETOYHOTO yueHus. Vnen
K.®.Bombda 0 BceoOUHOCTH MUKPOCKOMUYECKONW CTPYKTYPBI PACTEHUN U >KMBOTHBIX,
€ro TPEeJICTAaBICHUS O IMYTSAX WHIUBHUAYaJIbHOTO Pa3BUTHUSI OPraHU3MOB OKa3aid OOJb-
10€ BJIMSIHUE Ha TIOCTeAYIomue mokojaeHus yaenbix. K. Jlmaaeit BHEC OOIbIION BKIad B
OMOJIOTHIO TEM, YTO 3aJI0KHWJI OCHOBBI CUCTEMATHUKH; €My MPUHAJICKUT 3acilyra ycra-
HOBJICHUS TOTO (paKTa, YTO BUJI €CTh OCHOBHAs (hopMa CYIIECTBOBAHUS KUBOU PUPO/IbI;

OH BIICPBBIC BBIACHUII, YTO SABJICHUC BUJd MUMCCT BCCO6H.I€€ pacupoCcTpaHCHUC, TO €CTb
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YTO OHO YHUBEPCAJIbHO sl opranudeckoi mpupoasl. XK. brodpdon sBusercs ogaum u3
paHHUX MpeacTaBUTeNel TpaHCHOPMU3Ma — KOHLENIUU 00 U3MEHEHUU U MPEBpaIlleHuU
BUJI0B. OH BIIEPBBIEC BBICKA3AJI «UCTOPUYECKYIO» TOUKY 3PEHUS OTHOCUTEIBHO HEXUBON
Y KUBOU IPUPOABI, & TAKIKE MONBITAIICS CBSI3aTh UCTOPHIO 3EMIIA C UCTOPHEN OpraHuye-
ckoro mupa. 1o ero B3risaam >KM3HB 3apOAWIIACH B BOJE, U IIEPBBIC JKUBBIC CYILECTBA
o0pa30BaJINCh W3 MEJIbYAMIINX YacTHUI] )KMUBOI'O BELIECTBA — OPraHUYECKUX MOJIEKYJI,
BO3HUKILIUX U3 Heopranuueckou npupoisl. K. broddon Brnepsrie mombitajics 006cTos-
TEJIBHO PACCMOTPETH POOJIEMY BIMSHHUS HA OpraHU3Mbl BHEIIHEW CPEbl;-OH MUIIET 00
V3MEHSIOEMCS BIMSIHUM KJIMMaTta, BIMSHUM MUK, MPOJOJKATEIBHOCTH BPEMEHHU.
[IpencraButenem nosauero tpanchopmusma sisercst 3.K. Cent-Unep, on npeanoxuin
€AVHBIN TJIAH CTPOCHUS KUBOTHBIX, CO3JaJl YYEHUE O TOMONOTMH, OTCTauBaJ «IIPUHIUI
O B3aMMOCBSI3H, B3aUMOOTHOILIEHUSAX OPTraHOBY», YCTAHOBUJI IMPHUHIUI «PaBHOBECHUS Op-
raHos». [IpMHIHAN KOPPEIATUBHOIO COOTHOILUEHHNS  OPraHOB >KMBOTHOIO YCTAaHOBHII
XK. KroBbe, 3TOT NpUHLIMI KOPPETSALUUNA OTpaxal OOBEKTUBHO CYHIECTBYIOLIYIO B3aUMO-
3aBHCHUMOCTH OPTaHOB U CUCTEM B opraHusme, u otkpbiTie XK. KioBbe nmesno 6o0sbioe
Hay4YHOE 3HAYCHUE.

OueHp Ba)XKHOE 3HAUCHUE B Pa3BUTUU U YKPEIUICHUU 3BOJIOLMOHHBIX UAEH B OHOJIO-
run umenu padotsl XK.b. Jlamapka, co3nanue UM NepBOro B UCTOPUU OMOJIOTUU 3BOJIO-
[IUOHHOT'O YYEHHUSI.

Yuenue K. b. Jlamapka. Quiocoppckue 63enn0vr JK..b. Jlamapka. 1lo dunocod-
ckuMm yoexnaenustm JK.b. Jlamapk — mMarepuasucT AEMCTHUYECKOro TOJKa, T.€. OH ObLI
630k K dpanity3ckor marepuanuctudeckoit pumocodpuu XVIII B. [lenctsr yrBepxaa-
JIM, 4TO.BCE SIBICHUS NPHUPOJABI OCYIIECTBISIOTCS IO €CTECTBEHHBIM 3aKOHaM. B To ke
BpeMsl'y HUX MMEJIHCh MPEJICTABIEHUSI O TBOPLE, KOTOPOMY OTBOJMJIACH POJIb «IIEPBO-
IIPUYUHBD), «3aKOHOJATEI» WM «IIEPBOr0 TOIYKa», AaBlIero Hayaino Bcenennoi. B
cBoux obumx Ouonormyeckux B3risagax JK.b. Jlamapk npupepxuBaicst MoJIOKEHUS O
3aKOHOMEPHOM HMCTOPUYECKOM Pa3BUTUU KUBOW MPUPOJIbl. JKU3Hb, IO €ro MHEHUIO, SIB-

JICHUC LNCIINKOM MATCPHUATIBHOC. CaMO3ap0)KI[eHI/IC ZKHU3HH OH CHHUTAl OTHpaBHOﬁ TOYKOH
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JUISl TAJIBHEMIIEN 3BOJIFOLIMA OPTAaHUYECKOro Mupa. IlepBble 3apoauBIIMECS OPraHU3MBI
JaJld Ha4ajio BCEMY MHOT000pa3nio OpraHu4ecKuX (GopM.

«llpunyun epaoayuuy opeanuveckux ¢opm. B Ttpyne «Dunocoduss 3000THN»
(1809) XK.b. Jlamapk mgaeT 000CHOBaHHUE «IECTHHUIBI CyliecTB». OH BHOCUT KOPEHHOE
MIPUHLHUNHNATBHOE U3MEHEHUE B PACIPOCTPAHEHHOE NPEACTABIECHUE O «JIECTHHULE CY-
eCTB». B MPOTUBOMONIOKHOCT OOJIBIIMHCTBY HaTypainuctoB U dunocodor XVII B.
(I1I. boune, I'. JleitOuMI U 1p.), BUACBIINX B «JICCTHHUIIE CYIIECTBY» MOCIEAOBATCIIbHBIN
Pl HE3aBUCUMBIX, HEU3MEHHBIX, CO3/IaHHBIX TBOPIIOM (POPM, YUTABIIMXCSE CBEPXY BHU3,
HE CBS3aHHBIX €AUMHCTBOM mnpoucxoxacHus, JK.b. Jlamapk npusHaBan pa3BUTHE OTHUX
dbopM OT APYrux Ha MPOTSKEHUH OCCKOHEUHOTO YHMCiIa MOKOJEHUH, OTCTauBall UACIO
M3MEHSEMOCTH BUJOB. Maes Hamuuus B MpUpOZIe CTYNEHYATOr0 MHOTOOOpasusi U BOC-
XOJs1Iero paga GopM SBHIOCH TOW OTHPaBHOM TOUYKO, KoTopas mo3oamia XK.b. Jla-
MapKy CJAENaTh MPAaBWIBbHBIA BBIBOJ, JOTUYECKH BHITCKAIOIIMI U3 HEE — MUP OpraHU3-
MOB pPa3BUBAJICSI HCTOPUUECKH, OT MPOCTHIX (POPM OpraHu3aii Ko Bce 00Jiee CI0KHBIM
U COBEpIICHHbIM. Pa3BuTHe OT HM3IIKX ‘YOPM K BBICIINM, YCIOXHEHHE OpraHHU3al|U
(myTeM ecTEeCTBEHHOU TI'paJalliu), HO.€F0 MHEHHIO, OCYIIECTRIISICTCS Oaroaaps npucy-
HIEMY KUBOH MPUPOJI€ TOCTOSHHOMY CTPEMJIEHUIO K YCIIOKHEHUIO U COBEPLIEHCTBOBA-
HUIO OPTaHU3alMM, CTPEMJIIEHMIO IPUPOJIBI K Iporpeccy. CTpemieHue K Mporpeccy He
onpeaensieTcss BHEITHUMI IPUYMHAMHU, OHH JIMIIh HAPYIIAIOT MPAaBUIBHOCTh Tpajalliu.
['paganoHHBIN TPOLECC COBEPINAETCS B CUITy YCTAHOBIEHHOIO TBOPLIOM MOPSAKA MPH-
POkl U 00eceunBaeTCsl BPOKIECHHBIM CTPEMIICHHUEM OpPraHUYecKuX (OpM K IMOBBIIIIE-
HUIO opraHu3anuu. Bropoi npuHnun, nonoxeHHusid JK.b. JlamapkoM B OCHOBY CBOEro
YUEHUS, ‘COCTOUT B YTBEPXKICHUU USHAUANLHOU YenecoobpasHocmy Peakiuil 1o0oro
OpraHN3Ma Ha U3MEHEHHE BHEIHEW Cpe/ibl U MPU3HAHUS BO3MOXKXHOCTEH MPSIMOTO MpHU-
CHIOCOOJICHUSI.

Bo3HUKHOBEHNE HOBBIX MPU3HAKOB B BOJIOLUU Y )KUBOTHBIX MPOUCXOAUT CIEAYIO-
M o0pa3oM: Bciiel] 32 U3MEHEHHEM YCJIOBUH ClIelyeT U3MEHEHHE MPUBBIYEK U IO-

CpCaACTBOM YIIPAKHCHUSA COOTBCTCTBYIOHIIHNC OPraHbl U3MCHAIOTCA B HYKHOM HaAlIpaBJIC-
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HUU (IEPBBIM «3aKOH YNPAXKHEHUS U HEYNPAKHEHHSI OPraHOB»), 3TH U3MEHEHHUs Mepe-
Jar0TCs IO HaceACTBY (BTOpoil «3akon»). K.b. Jlamapk oTmeuan, oOpaiasch K mpume-
pam, 4TO «CTPeMsACh M30€rHyTh HEOOXOIUMOCTH OKYHATh TEJIO B BOJY, NTHIA JEJIAET
BCSYECKHUE YCUIINSA, YTOOBI BBITAHYTh U YJJIMHUTH HOTH. B pe3ynbrare 1IuTenbHON MpHU-
BBIUKH, YCBOEHHOM JAaHHOM NTULEH U IPOYMMH OCOOSIMH €€ MOPObl, IOCTOSHHO BbITS-
I'MBaTh U YAJIUHATH HOTH, BCE OCOOU 3TOM MOPO/BI KaK Obl CTOSAT Ha XOAYJIAX, TaK MaJlo
noMajty y HUX 0Opa30BaJIUCh JUIMHHBIE TOJIble HOTH». AHAJIOTHYHBIM 00pa30M, MO €ro
MHEHUIO, Pa3BUBAIOTCS BCE CIELMAIIbHBIE TPUCTIOCOOIEHUS Y )KUBOTHBIX.

Takum oOpa3om, ocHOBHbIMU ToJiokeHUsIMU yueHus JK.b.Jlamapka sBusitoTCs:
1) HU3MME OpraHu3Mbl BO3HUKAIOT U3 TEJ HEXUBOM MPUPOJBI IIYTEM CAMO3apOKIACHUS,
2) BUABI OPraHW3MOB HE SIBJIIOTCS HEM3MEHHBIMM, MOCTOSIHHBIMHM, a U3MEHSIOTCS BO
BpeMeHH; 3) umeroleecsi MHOrooopasue (GpopmM OpraHuyecKoro MUpa ecTh pe3yibTaT
rpajainyy - pa3BUTHs (OPM OT HU3MIUX K BBICIIUM; 4) OHO COIIPOBOXKAAETCS MIPOLIECCOM
MPUCIIOCOOJIEHUS] OPTraHMW3MOB K HM3MEHSIIOIIMMCS YCJIOBHUSIM CYIIECTBOBAHUS, IMyTEM
yHOpaXHEHUs] U HEYNPAXHEHUsI OPTaHOB W ITyTEeM Iepefayuu Mo HacleACTBY Oiaromnpu-
oOpeTeHHBIX Mpu3HakoB. B ocHoBy-yuenus XK.b. Jlamapka mojio)keH NMpUHLIMI H3HA-
YaJbHOM 11eJ1eCO00pa3HOCTH OpraHU3aluy, TPUHIUI MPUCIOCOOUTENFHON U3MEHUNBO-
CTH.

Oyenka yuenus K.b. Jlamapxa. 1lpu HECOMHEHHOW MPOTPECCUBHOCTU B3rJIsA10B Jla-
MapKa ero KOHIETNS MTOHUMAHUS MIPUYKH 3BOJIIOLMHU Obla OMIMOOYHOM, IBOJIIOLIMOH-
HbIE B3TJISAbI ObIIM €1a00 apryMeHTHpPOBaHbl (PaKTUUECKUM MarepuaioM. Tem He Me-
HEe, UM IIPEII0KEHA MepBast LEJOCTHAS KOHLEIILHS pa3BUTUSL OpraHnyeckoro Mupa. Ox
MOJIHUMAaeT OCHOBHbIE MPOOJIEMbl 3BOJIOLUUHU. B ero ydyeHun oTMeueHbl MPEearOChUIKH
(M3MEHYMBOCTD U HACJIEJICTBEHHOCTD) 3BOJIOLNHU, OH MBITAETCA OOBSCHUTH 3BOJIOLIMOH-
HbIl Tiporiecc. B ocHoBe yuenust JXK.b. Jlamapka 5e:xuT npaBUibHBIN BBIBOA O Oe3rpa-
HAYHOM M3MEHYMBOCTH BUIOB, €T0 YUEHUE HACHIIIEHHO 3JIEMEHTAMHU BOJIIOIMOHU3MA.

Wrak, BriepBbIE IBOJIOLIMOHHOE YYEHUE KaK IEJOCTHAS CUCTEMA B3IJIAZIOB, T0OKA3bl-

BAIOIIMX Pa3BUTHE PHUPOBI, ObUTO co3maaHo ¢pairy3ckum ouosiorom JK.b. Jlamapkom u
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PSAIOM JPYIUX YYEHBIX B IlepBoy noiosuHe XIX B.

5 Pa3euTHe 3BOJIOLMOHHBIX B3rVIsA0B B nepBoii noaosuHe XIX B. Hauamo XIX
CTOJIETHS CBSI3aHO CO 3HAYMTEIBHBIM YCOBEPIIEHCTBOBAHWEM MHUKPOCKONMUYECKOW TEX-
HUKH, €€ YCIIEXU MOCIY UM BAXKHON NPEANOCHUIKON JJISl U3YUYECHUSI TOHKOTO CTPOECHUS
OpraHu3MOB U CO3/AaHMs KieTouHou Teopuu. [lepBas monoBuna XIX B. o3HaMeHOBa-
Jach ATUM BEJIMKHUM OTKpbITHEM. O000mMB HayuHble aoctuxeHus, T. [lIBanH. fokasan
BCEOOIHOCTh KJIETOYHOTO CTPOEHUSI OpraHu3MoB, v 1839 r. cTan cuuTaThes rojioM co-
3/1aHUsl KJIETOYHOM Teopuu. OHA yOeAUTENbHO MOATBEPANUIIA €IUHCTBO OPraHUYECKOTO
mupa. CTOPOHHUKOM y4eHUsI 00 u3MeHseMoCcTH BUJ0B Obl1 X. [lanmep — ouH U3 OCHO-
BaTeJEN MAJICOHTOJIOTUH B Poccuuy, OCHOBOTIOJIOKHUK YUEHUS O 3aPOABIIIEBBIX JIUCTKAX.
Pa6oter X. [Tanaepa mocityKuau TOJTUYKOM JUIs Kilaccuueckux uccienoanuii K. bapa. B
tpyae K. bapa «VcTopust pa3BuTus ;KUBOTHBIX» COJAEPKUTCS CPaBHUTEIBHBIA 0030p MO-
3BOHOYHBIX XKMBOTHBIX. PaboTa 3Ta crmocoOCTBOBaia CO3aHUIO CPABHUTEIBHOU SM-
OpHOJIOTMM KaK COCTAaBHOM YacCTH CPAaBHUTEIBLHOW aHATOMHUH, JArOUIEed BO3MOXKHOCTH
YCTAaHOBUTH POJICTBO MEXY Pa3IMIHBIMA KUBOTHBIME (hopMamu. B pesynbrare rcciie-
noBanuii K. bapa ycraHoBIIeHBI 3aKOHBI — «3aKOH 3apOJIBIIIEBOTO CXOJICTBa» U «3aKOH
CIICIMaIN3aluN», KOTOPBIE SIBUWINCh OCHOBOW [IJII YCTAHOBJIEHHSI CTEIIEHU POJICTBA
MEXAY PA3IMYHBIMUA CUCTEMATUYECKUMHU TPYNIaMH, YCTAHOBICHUSI POJIOCIOBHOTO Ape-
Ba OPraHUYECKHUX CYIIECTB. Y OCKICHHBIMU CTOPOHHUKAMH UJIEU UCTOPUUYECKOTO Pa3BU-
THS OpraHU3MOB ObLTH Mpodeccopa MockoBckoro ynuBepcutera M. A. JBuryOckuit u
N.E. Ia1bK0BCKIMH, NCCIIEIOBAHUS KOTOPBIX 0OBEKTUBHO CITIOCOOCTBOBAIM HAKOIIJICHUIO
BOKHBIX €CTCCTBEHHOHAYYHBIX (hakTOB. B O0TaHMKe, 300J0THH, MUHEPAIOTHH padoTal
KpynHbii-pyccknii yueHbid [1.D. ['opsaaunoB. 110 ero npeacraBnenusm, npupoia eauHa
W HAXOJUTCS B COCTOSIHUM HEMPEPBIBHOTO PA3BUTHS, BCE B MPUPOJIC, HAUMHAS C MEPBO-
MATEPUU U JI0 YEJIOBEKA, CBSI3aHO T€HETUUYECKU €AUHCTBOM MPOUCXOKICHUS. JKUBOTHBIE
M pacTeHUs] UMEIOT OOIIMIl KOpPEHb; 3TU HauboJee MPOCThIe OPTaHU3Mbl, OT KOTOPBIX
MPOM3O0IUIM KaK JKMBOTHbBIC, TAK M PACTEHHMS, BO3HUKAIOT IYTEM CaMOMIPOU3BOJILHOTO

3apoxaenus. [1.dD. ['opsHUHOB CTPOUT TEHETHUECKYIO KIACCU(DUKAIUIO PACTCHUN U JKHU-
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BOTHBIX, IPUMEHSS B HEW uctopuueckuit kpurepuil. B 40-e — 50-e rr. B Poccun nosimns-
erca nepsasd nocie JK.b. Jlamapka momsITka co31aTh LEJTOCTHOE YYEHUE O PAa3BUTHUU
oprannueckoro Mupa. K.®. Pynse nan riy6okyro pa3paboTky npo0diaeMbl COOTHOLIEHHUS
OpPraHU3MOB C YCJOBHMSIMH CYIIECTBOBAHHSA M METOJOB €€ M3y4deHHs], pa3paboTaB cpas-
HUTEJIBHO-UCTOPUYECKUN Meron wuccinenosanus. Benen 3a 2K, Cenr-HMiepom n
JK.Bb. JlamapkoM OH yBHUJEN TJIABHYIO IPUYMHY U3MEHUYMBOCTH B BO3JICHCTBUM HA Opra-
HU3M BHemHUX yciosuil. K.®. Pynbe oTMedal, 4T0 H3MEHYMBOCTD U HACHEACTBEHHOCTD
HEPA3PbIBHBI U MPEACTABIAIOT COOOW ABE CTOPOHBI €IMHOIO IMPOLECCa- pa3BUTHA. Y
K.®. Pynre BcTpeuaeTcst BeIpakeHUE «BOiHa B npupoae». B Hauasie 50-x rogos XIX B.
BOKPYT HEro cpopmupoBanach rpyIia y4eHbIX, KOTOpasi COCTaBWJIa MEPBYI0 B MUPOBOIi
OMOJIOTUH JO0JIAPBUHOBCKOTO BPEMEHU HIKOIY 300J10T0B-3BOMIonMoHUCTOB (H.A. Ce-
BepuoB, A.Il. boraganos, C.A. YcoB u ap.).

B o6mem, pazsutue 6uonoruu B XVIII u B iepBoit nmonopune XIX BexkoB gano pss
HEONPOBEPKUMBIX (PAKTOB, CBUACTEIBCTBYIOIIUX O €IMHCTBE CTPOCHUSI KUBBIX CY-
IIECTB U MOCJIEI0BATEIbHON CMEHE PaCTUTEABHBIX U )KMBOTHBIX (JOPM B TEUEHHE HCTO-

pun 3eMiu.

Bomnpocs! 1S 3aKpervieHus MaTepuaJia.

1. Kakue mnpeAcTaBieHUS O pPa3BUTUU JKUBOM MPUPOJABI OBLIM B JAPEBHOCTH H
CpenneBekoBbe?

2. XapakTepHbIC UepThl pa3BUTHsI OMOJIOTHH B d110XYy Bo3pokaeHusl.

3. Ilepeuncnure HanboJee KPyMmHbIE JOCTHKEHUS B Orosioruu B 18-M u nepBoit 1o-
jioBuHE 19-r0 BEKOB.

4. "OcHOBHBIE TI0JIOKEHUsI dBOIOIIMOHHOM KoHieniuu JK.b. Jlamapka, ee oreHka.

JEKIUSL 4 IIPEANOCBUIKM ®OPMHUPOBAHUA W OCHOBHBIE
HOJIOKEHUSA 9BOJTIOINIMOHHOU TEOPUU Y. JAPBUHA

1 O6uieHayuHble, COMAIbHbBIE, OMOJOTHYECKHE MPEATIOCHLTKH.
2 Yyactue Y. JlapBrHa B KpyroCBETHOM IyTEHIECTBUU Ha Kopabie «buriby.
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3. 3MeHYnBOCTD U €€ POPMBI.
4. VIckyccTBeHHBIN 0TOODP U €ro (pOpMBI.

1 O0menay4Hble, couaJbHble, 0HOJOTHYECKHE NMPEeANOChUIKMA. B nepBoii noso-
BuHe XI|X Beka B pasHbIX pazjenax OMOJIOTUH M CMEKHBIX €CTECTBEHHO-UCTOPUUYECKUX
HayKaX HaKaIUIMBAIOTCS JAaHHbBIE, KOTOPbIE MOTYT OBITh MaTepUATMCTUYECKU HCTOIKO-
BaHBI JINIIb B CBETE 3BOJIOLHMOHHOIO Pa3BUTHUS PACTEHUN U KUBOTHBIX Ha MPOTSKEHUU
JUTUTEILHOTO BPEMEHHU OT KaKUX-JIKO0 0o0ImMX npeakoBbix Gopm. B Tpymax Y. Jlaitens
3aKJIaJIbIBAIOTCSI OCHOBBI HMCTOpUYECKOM reosorud. dopmupyercs moHaTHe 00 ecre-
cTBeHHbIX rpymnmnax. K. bap ¢opmynupyeT 3akoH 3apoaplieBoro ¢xoacrsa. Bo3Hukaer
MIOJIO)KEHHE O CMEHE (JOpM M HapacTaHUM CXOJCTBAa B MOCJIEI0BATEIBHBIX I'€0JIOIHYe-
CKUX ropu3oHTax BeiMepiux popm ¢ coBpemenubiMu. 3, K. Cent-Unep pazpadareiBaet
UJCI0 O €JUHOM IUIaHE CTPOCHUS JKMBOTHBIX, CO3ACT YUYCHHUE O TOMOJIOTMM OPTaHOB.
MHorue y4eHble TPHAECPKUBAIUCH TOJOKECHHUA 00 U3MEHAEMOCTH BHUJOB U NBITAJIUCH
BBISICHUTH NPUYUHBI 3TOT0 mporuecca. [logBistorest Tpyabl, o0o0maonme A0Ka3aTesb-
ctBa 3Bomtonun. Coznaercs yuenue XK:b. Jlamapka 00 3BoJIIOLIMHM OPraHUYECKOTO MUPA.
K.®. Pynbe pa3BuBaeT KOHIEMINIO. O BOSHUKHOBEHUN OPraHUYECKOTr0 MHUpA U3 HEOpPTa-
HUYECKOTO, O MOCTENEHHOM €CTECTBEHHOM HM3MEHEHHWU OPraHu3MOB M (HOPMHPOBAHUU
MHOT000pa3usi CylIeCTB 0] BIMSHUEM M3MEHEHUS! BHEIIHUX YCJIOBHUH, O HACIEICTBEH-
HOCTH M U3MEHYMBOCTH KaK OCHOBHBIX CBOMCTBax »KMBbIX opraHu3moB. A.H. bekeToB B
pabote «l"apMOHMS ‘B PUPOIe» NPUBOJIUT JAaHHbIE 00 UBMEHEHUH PACTEHUN B pa3iiny-
HBIX YCJIOBUAX OOMTaHUA U 0 O0pbOe 3a CylIEeCTBOBaHHE. 3aKJIabIBAIOTCSI OCHOBBI IKO-
norun w-ouoreorpadguu. Mmerorcss OosbIIMe yCHEXH B CEIEKUMU PACTEHUM U KHBOT-
HbIX. Pa3BUBaIOTCS Ujien 0 CBOOOTHON KOHKYPEHIIMM U €CTECTBEHHOW TuOenu Heyaad-
HBIX KOHKYPEHTOB, O IIepeHaceleHud. B 1enoM, B pa3HbIx 001acTax OMOIOrHH K MEPBOit
yetBepTH XIX B. ObUT HAKOIUUIEH OTPOMHBINA (PaKTUYECKUI MaTepHall, KOTOPbIA HYXAaJ-
csi B 0000mmenun. s Takoro o0oOLIEHUsT HYXHbI ObUTM HOBBIE MOAXoAbl. [IpakTuka
CEJIbCKOI0 XO035MCTBa TpeboBasia CO3JaHusl TEOPHH, KOTOpast MO3BOJIMIAa Obl pa3BUBATh

JabIIe METOJbI CEJICKIIMOHHOM paboThl. Bce 3TO M ompenesnyio B 3HaAUUTEIIBHOU CTe-
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MIEHU TO OOCTOATEIBCTBO, YTO UMEHHO B AHTJIUU — OJIHOM U3 HauboJiee pa3BUTHIX B XO-
3SIIICTBEHHOM OTHOILIEHHH CTpaH Mupa B cepearne XIX B. CIOXHUIUCH YCIOBUS IS CO-
3J1aHHSI TEOPUH 3BOJIIOLIMH.

2 Yuactue Y. /lapBuHa B KPyrocBeTHOM NyTelIeCTBHH HAa Kopadie «buriaby.
Bonblioe 3HaueHne B CO3JaHUU TEOPUU ChITPAIO BakHOE coObITHE B skMu3HU Y. JlapBhHa
— y4acTHE€ €ro B KauecTBE HaTypaJluCTa B KPYTOCBETHOM IYTEIIECTBUM Ha Kopabie
«burnby. B mepuon myrtemectBus (1831 — 1836 rr.) Y. JlapBuH coOupar IiaaeoHTo-
JIOTUYECKHE, OOTaHMYECKHE, 300J0TMUECKHE KOJUICKLUHU, IPOBOAMII FEOJIOTUYECKUE
HaOmonenus. [lyremectBys nmo HOxHoil Amepuke, OH OTMEUYaeT, 4TO MHOrooOpasue
’KUBOTHOTO MHpa JIOTMYHEe OOBACHUTh MEUICHHO TEKYIIUMHU MPOIleCCaMi U3MEHEHHUsI
¢dbopm, 4eM OTIIeTbHBIMHU aKTaMHu TBOpeHHs. Haxonku nckomnaembix (opm OpOHEHOCIIEB,
JICHUBIIEB, X CXOJCTBO U PA3IU4Us C KUBYIIMMHU (HOPMaMu MPUBOJST €ro K BHIBOAY O
POJICTBE BBIMEPILIUX U CYLIECTBYIOIUX (popm. KynbMuHanumen, ¢ Touku 3peHus Gopmu-
pPOBaHUS BOJIIOLIMOHHBIX B3TJISI0B, SBHIOCH HccienoBanue Quopsl U (aynsl ["anamna-
TrOCCKUX OCTpoBOB, Tye Y. /lapBuH Ha TipUMepe pa3iuduii MEeXIy OMM3KUMHU BUIAMU
BBIOPKOB, JPO3/I0B, Uepenax, Siepull YBUAeI Kak Obl caM MpOLECC 3BOJIOLUU B JIEH-
ctBud. Y. JlapBuH BO3BpallaeTcsi U3 KPYroCBETHOTO IyTEIIECTBUS yOEKIECHHBIM 3BO-
JIOLMOHUCTOM M CTaBUT 3a/lauyd — OOBSICHUTH MPUYMHBI U CIOCOOBI MpeoOpa3zoBaHUs
BUJIOB, YCTAHOBUTH MEXaHU3M (POPMUPOBAHUS MPUCTIOCOOIEHHOCTH (OpraHuYeCcKOu Lie-
Jeco00pa3HOCTH) OpPraHu3MoB. i pa3pelieHus 3a1ad OH Ipexkae BCcero oopariaercs K
pe3ynbTatam, JOCTUTHYTHIM YE€JIOBEYECTBOM B IMPOIIECCE BBEACHUS B KYJIbTYPY U Aab-
HeH1Iero MpeoOpa3oBaHusi COPTOB BO3/ENIBIBAEMBIX PACTEHUI M MOPOJ JTOMAIIHUX K-
BOTHBIX., [7TyOOKO M3y4HB MpOOJIEMY OKYJIbTYpUBAHUS TUKUX KUBOTHBIX U KYJIbTYPHBIX
pacteHut, U. J[apBUH 3aJ10K1JI OCHOBBI YYEHUS O JOMECTU(UKAIIMH (OJOMAIIIHUBAHUE).

3 U3menuuBocTh u ee ¢popmbl. [Ipu cozganuu coeit Teopun Y. JlapBuH aHau3m-
pyeT sBIIEHHE HW3MEHUYMBOCTH y opranu3moB. Jlo Hero yuensie (OK.b. Jlamapk,
0.K. Cent-Unep, K.®. Pynwe u 1p.), oOpatasce k mpodaeMe U3MEHUUBOCTH, BBIICIISIIA

HpI/ICHOCO6I/ITeHBHYIO HN3MCHYHUBOCTb, OHA4 BO3HHMKACT IIOA IIPAMBIM HJIN KOCBCHHBLIM
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BO3/ICHICTBIEM BHEIIHEH CpPe/Ibl, BO3HUKAIOIINE U3MEHEHUS SIBIISIFOTCS MPUCIIOCOOICHN-
amu. Y. JlapBHuH, aHaIU3UPYsl MaTepuai 10 U3MEHYMBOCTH, MPUILIEN K BBIBOJY, YTO U3-
MEHEHUS Y OPTAHU3MOB BO3HUKAIOT B PE3YJIBTATE COBMECTHOTO IEMCTBUS ABYX HPUYHH:
1) BnusiHME BHEIIHUX YCJIOBHM (IUIIM, TEMIEPATYPHI, BIAKHOCTH U T. 1.), 2) IPUPOABI
camoro opranusma. [Ipu 3TOM, npupoga OpraHu3MOB — 3TO BEAYIIAS NMPUYMHA U3MEH-
YUBOCTH, & BHEIIHUE YCIIOBHS JIUIIb «UCKPa», U3 KOTOPON BO3HUKAET ILIAMS, U XaApaK-
TEp €ro 3aBUCUT OT Ka4eCTBAa NOPHOYEro MaTepuaia — MPUPOABI caMoro opranusma. Y.
JlapBuH BbIACNSET clieaytone (GopMbl U3MEHUMBOCTHU: OIPEACICHHYIO, HEOIPEAeIICH-
HYI0, COOTHOCUTENbHYI0. Onpedenennas usmMenyugocms — 3Ta U3MEHUUBOCTh, KOTOpast
BO3HUKAET MOJI BIUSHUEM KaKOTo- JIMOO OMpeesieHHOro (pakTopa BHEIIHEW Cpelibl, OH
JEHUCTBYET OAMHAKOBO HAa BCE OCOOM COpTa, MOPOJIbI UM BUAA U U3MEHSET UX B OJJHOM
HarpaBieHuu. HanpumMep, MOXKET NpOUCXOJUTh U3MEHEHHE BOJOCSHOIO MOKPOBA IMOJ
BIMAHUEM KiauMara. OnpenesieHHass U3MEHUHUBOCTD ‘BIISIETCS MAacCOBOM, 3aXBaThIBAECT
BCe TIOKoJieHue. Heonpedenennas, unu uHOUBUOYAIbHAA, USMEHYUBOCb — OTO TaKasl U3-
MEHYHMBOCTb, KOTJa W3MEHEHUs MPHU3HAKOB HAOJIIOJAIOTCS Y OTIENbHBIX €IMHUYHBIX
0co0el, OHM MPOUCXOJAT B pa3HbIX HANPABICHUAX. SIpKU pUMep 3TOro CBOMCTBA U3-
MEHYHMBOCTHU — IOSIBJICHHE Pa3HOOOPa3HONW OKpacKu I[BETKOB Kak IO IBeTy (Oenas, po-
30Bas, uoseToBas), TAK W M0 WHTEHCUBHOCTU OKpaIlIMBaHUs JenecTkoB. [Ipuunna ta-
Koro siBieHus, ormevai Y. /lapuH, Ham Hen3BecTHa. IHOMBUAYyallbHAS HEOIPEAEIICH-
Has U3MEHYHMBOCTh MMEET HACJEACTBEHHBIN XapakTep, TO €CTh OHAa YCTOWYMBO MEpena-
€TCsl IOTOMCTRBY, SIBJISIETCS HENPUCTIOCOOUTENbHOM. JlaHHAs U3MEHYMBOCTH BHUJIHA BCEM,
KTO HaOJII0aJl KOPOB B CTajle, MICHIT OJHOTO MOMeTa, pacTeHUH Ha moJie u ap. B mpo-
tuBonoiioxkHOCTh JK.b. Jlamapky, 3.K. Cenr-Uinepy, KOTOpble CUMTAIIH, YTO UCTOYHU-
KOM 9BOJIIOLIMOHHBIX MPeoOpa3oBaHUil SIBISETCS OINpPEICICHHAs] U3MEHUYUBOCTb, Cpazy
co3jaromias moJjiesHble, MPUCTIOCOOUTENbHBIC Npu3HaKU, Y. JlapBUH mpuaaBan BaKHEH-
1iee 3HAYCHHE HEOIPEIEICHHBIM M3MEHEHHSAM. HacTh €ro TeOpuH, COTJIACHO KOTOPOW
MPEUMYILECTBEHHOE 3HAaueHue A MpeoOpa3oBaHus (POpM HMEIOT HEONpeeieHHbIE,

CHy‘{aﬁHble HU3MCHCHHUA, ABJIACTCA OAHUM U3 CYIICCTBCHHBIX MOJI0KECHUM B HEH.
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CoomnocumenvHas, uiu KOpperstmueHas U3MEHYU80Cms — 3TO U3MEHUYUBOCTb, MPHU
KOTOpOI U3MEHEHHE B KAKOM-JIMOO OJTHOM OpraHe SIBJSETCS NPUYUHOW U3MEHEHHUN JIpy-
rux opranoB. Hampumep, rosyOu C ONEpEeHHBIMH HOTaMH UMEIOT MEPETNOHKH MEXIY
najibllaMy; Y TOXyOei ¢ IJIMHHBIM KIIOBOM — JIJIMHHBIE KOHEYHOCTH; O€JIble KOUIKH C TO-
yObIMU TJIa3aMU, KaK MPABUIIO, SIBISIIOTCS TIIYXUMHU.

AHaN3 SIBJIEHUA M3MEHYMBOCTU N03BoJMI Y. [lapBrHY clenarh BBIBOJ, YTO OHA SB-
JSIETCSl OTHUM M3 (PAKTOPOB, OINpeneaIonX npeodpazoBanue KyabTypHbIX ¢opM. [Ipu
ATOM BAKHBIMHU SIBJIAFOTCS HACJeAyeMble H3MEHEHUA. BMecTe ¢ TeM OHU HE ONPENETAIOT
oOpa3zoBanne HOBBIX Topoa U coptoB. Y. [lapBuH, obOpamasce k.(dakTopam, croco0-
CTBYIOIIUM 00Opa30BaHUIO KYyJIbTYPHBIX (POPM, MOJUEPKUBAI, UTO KJIIOY K OOBSICHEHUIO
pazHoo0pa3us JOMalIHUX (POPM 3aKIIOYAETCs HE MPOCTO. B .caMuX (akTax M3MEHUYHMBO-
CTH W HACIEACTBEHHOCTH, @ B YMEHHH YEJIOBEKAa HAKAMIMBATH W3MEHEHHUS, YTO OCY-
HIECTBIISIETCS IyTEM UCKYCCTBEHHOTO 0TOOpA.

4 UckyccTBeHHBII 0TOOP U ero ¢popmbl. I10/1 HCKYCCTBEHHBIM OTOOPOM MOHUMAIOT
0oTOOp, TPOU3BOANMBIN YenoBekoM. Y. JlapBUH BBIIETUI HECKOJIBKO MPUHITUIIOB, KOTO-
pbI€ MO3BOJIAIOT OLIEHUTh MUCKYCCTBEHHBI OTOOP KaK TBOPYECKYIO MPUUYMHY 3BOIIOLUN
KyJnbTypHbIX (opM. Bece KynbTypHbie (OpMBI )KMBOTHBIX U PACTEHHM MPUCIIOCOOJICHBI
YeJIOBEKOM K €ro Hy>KJaM U IIPUXOTSIM. boblllasg 4acTh OJJOMAIIHEHHBIX XUBOTHBIX U
OKYJIbTYPEHHBIX PACTEHMId IMOJ€3HA B XO35SHUCTBEHHOM OTHOUIEHWM KaK MOCTaBIIUKH
NUIIA U CHIPbS UL IPOMBIIIJIEHHOCTH, MEHbILIAsl YacTh CIYXHUT JUJIs pa3BieyeHus (Je-
KOpPaTUBHOE IIBETOBOJCTBO, CIOPTUBHBIE JIOIIAAN, TOJTyOr), OXpaHbl U OXOThI (COOAKM).
[Tone3nocTh. moMamHUX (GopM AJis YellOBEKa SIBISETCS MEpPBbIM MPUHIUIIOM HCKYC-
CTBEHHOTr'0' 0TOOpa, LEIbI0 U CTUMYJIOM €ro ocyuiecTBieHus. [locrenenHoe ycusieHue
MOJIE3HBIX MPU3HAKOB Yepe3 0TOOp UX HOocuTesel (0cobeil) B mocaeaoBaTesIbHOM Py
MOKOJICHUI — BTOPOM MPUHIIAI UCKYCCTBEHHOTO 0TOOpa. Tak, y pacTeHHil pachl OTIHU-
4aroTcs APYr OT Apyra Kak pa3 TAKUMHU NPU3HAKAMM, [0 KOTOPBIM 1€ HAMpaBJICHHbBIN
0oTOOp, HAIIPUMEP: BECbMa Pa3HOOOPA3HBI JUCThS KAIMYCThl (KaK XO3SIMCTBEHHO LIEHHBIN

MPU3HAK) ¥ CXOJIHBI I[BETKH y Pa3HBIX COPTOB ATOTO PACTEHHS, B TO K€ BPEMs Pa3HO00-
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pa3Hbl BETKH aHIOTUHBIX IJ1a30K (JEKOPATUBHBIN MPU3HAK) U CXOJHBI UX JHUCThA. Eie
OJIHUM Ba)KHBIM MPUHIIUIIOM UCKYCCTBEHHOTO OTOOpa SIBISETCS YUCTOIOPOIHOE pa3Be-
nenuve u u3ossAnud. Kirou Kk 0ObSCHEHHUIO TOTO, YTO JOMAIIHUE (HOPMBI SBISIOTCS I10-
JIE3HBIMHU U COBEpIIEHHBIMU, oTMeuaeT Y. JlapBuH, 3aKirodaercs BO BIACTHU 4YeJOBEKa
HaKaluIMBaThb M3MEHEHHUs IyTEM OTOOpa; MPHUPOJAA JAOCTABISIET IOCIEA0BATEIbHbBIE W3-
MEHEHMs, YEJIOBEK CIaraeT X B U3BECTHBIX, IOJIE3HBIX €My HalpaBlICHUSX. B Hakone-
HUU pasauyuil 8 psoy NOKOJIEHUL COCMOUM MexXanusm 0elucmaus UCKyCCmeeHHo2o omoo-
pa.

W3ydenne uctTopuu co3gaHus mopod u copTos npuseno Y.JlapBuHa K BaXXKHOMY BbI-
BOJYy, 4TO OOJBIIMHCTBO HUX UMEIOT MOHO@uUIemuyeckoe (0m 00HO20 KOPHS) Npouc-
XodtcoeHue.

Dopmul ombopa. Beinensior Oecco3HaTeNbHbIN 0TOOp U MeToanyeckuit otoop. bec-
CO3HATEJbHBIM OTOOP M3BECTEH C IIYOOKOH JPEBHOCTH, KOIJA YEJIOBEK COXpaHsI
HanboJiee EHHBIX 0CO0eH, YHUUTOXasi OCTAJIbHBIX: JTFOJM OCTABIISUIN TSI Pa3MHOKCHHS
CaMbIX MOJIOUYHBIX KOPOB, OoJiee SIMIEHOCKNX Kyp U T. A. Toraa ke ObUIO MOAMEYEHO,
YTO KaueCTBO MOTOMCTBA 3aBUCHUT OT-KauecTBa poauteneil. [Ipu BeIBe1eHUN HOBBIX COp-
TOB PAacTeHUN WJIU MOPOJ )KMBOTHBIX YEJIOBEK CPEIU MHOTUX OpraHM3MOB OTMEUaeT Ta-
KHe, KOTOPhIE UMEIOT HOBBIC,; MHTEPECYIOIINE €ro MPU3HAKH. DT (POPMBI UCTIOIH3YIOT-
csl, TO €CTh OTOMpPArOTCs B KaueCTBE MPOU3BOJUTENEH, 1 B TIOTOMCTBE CHOBA JIETIACTCS
oT0op ocoOel, yHACIEAOBABIINX TpeOyeMblii pu3Hak. Takum oOpazom, 4eIOBEK METO-
JAMYECKH OTOMPAST 0COOM C OTpeeIeHHBIMH MPU3HAKAMU, HAKATUTUBAs U3 MIOKOJICHUS B
MOKOJIEHUE | Hacjaenyemble n3MeHeHus. OToop, B pe3yibTare KOTOPOro YeJIOBEK CO3JaeT
HOBBIE (DOPMBI C ONPE/ICIICHHOM 1IE€bI0, HA3bIBAETCSI METOIUYECKUM.

Obcmosmenvcmea, oaazonpusmcmayiowue UcKyccmeenHomy omoopy. VIHTEHCUB-
HOCTh MCKYCCTBEHHOTO OTOOpa MOXKET ObITh pa3nuuHoi, u Y. JlapBuH oTMeuaeT cremy-
IOIIE O0OCTOSTENBCTBA, €My OJIArONPHUATCTBYIONINE: 1) 3HAYUTETBHYIO CTENEHh H3MEH-
YUBOCTH (4EM IIMPE U3MEHYMBOCTh, TEM OO0JIbIIIE BEPOSITHOCTh CO3/IaHUsI HOBBIX (OpM);

2) Koam4ecTBO ocoOel (ueM OombIle 0co0ei, TeM IIUPE MPOSBISAETCS M3MEHUYHUBOCTD,
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00JbIIIe BO3MOXKHOCTEW AJisi 0TOOpa; 3) ycTpaHEHHE HEXKeNaTeNbHbIX CKPEIIMBAHUN U
THIATENBHBIA TOAOOp MPOU3BOAUTENEH; 4) HaKaIUIMBArOIIee NEHCTBUE 0TOOpa, TO €CTh
YCUJIEHUE HYXHBIX IPU3HAKOB B IIOKOJICHHUSX.

Peszynomamuenocme Oeticmeusi uckyccmeenno2o omoopa. bnarogaps npoBeaeHUI0
MCKYCCTBEHHOI'O OTOOpa y/1aeTcsl J0BOJIIBHO OBICTPO AOOUTHCS KEINAEMBIX PE3YJIbTATOB:
HaIpuMep, eCIu IMKast KopoBa JaeT npuMepHo 700 TUTpOB MOJIOKA B FOJI, TO JOMAIITHUE
nopojabl MOryT naBath nopsaaka 10000 u Gosee TUTPOB MOJIOKA B IO B Pe3yJbTaTe
yMEJIoTO 0T0Opa BhIBEICHBI KJIOHBI Kyp, naromux 200-300 u naxe 6osace 500 suiy B roj;
BBIBEJICHHBIE YEJIOBEKOM IIOPOJIbI JIONIAJE MOTYT CHJIBHO Pa3iuydarbCsl MO CKOPOCTH
NepeABUKEHUS, IEPEBO3KE TAKECTEN.

Takum oOpaszom, Y. JlapBuH B pe3yibTaTe TIHIATEILHOIQ PACCMOTPEHUST MPOOJIEMbI
OKYJIbTYpUBaHUS OIpenessieT (GakTopbl 3BOJIIOLIUN KYIbTYPHBIX (OPM - U3MEHUYHUBOCTD,
HACJIEICTBEHHOCTh, UCKYCCTBEHHBIM O0TOOp. DTO UMENO OO0JbIIOE 3HAYEHUE Ul Aallb-
Helmen pazpaboTku UM Ha O0MbIIOM (PAKTHYECKOM MaTepHasie MpoOJieMbl TPOUCXOK-
aeHust BuaA0B. OH JenaeT NpeArnoaokKeHNE, 4TO, ObITh MOKET, CXOJHBIM IyTEM IpOuC-
XOJIUT 00pa3oBaHuE BUIOB U PA3HOBUIHOCTEW B MPUPOAHBIX YCIOBHIX. B 3TOM ciyuyae
TpeOOBaIOCh YCTAaHOBUTHh HAJIMUME HHIMBUIYaJTbHOM W3MEHYMBOCTH Yy IMKUX BHJIOB
KUBOTHBIX M pacTteHuid. TpeQoBanoch MpuBeIeHUE A0KA3aTeIbCTBA CYIIECTBOBAHUS B
MpUPOJIE HANpaBISIOUIETo, (hakTopa, AEUCTBYIONIEr0 aHAJIOTMYHO OTOOPY, MPaKTUKYe-

MOT'O YCJIIOBCKOM.

JIEKIUSA 5 OCHOBHBIE ITOJIOKEHUSI TEOPUUA Y. JAPBUHA
(mponoJkeHne TeMbl)

DaKTOpHI ¥ ABMKYIITUE CUITBI IBOJTIOIUH:

1 JlokazarenbCcTBa N3MEHYMBOCTH BHIOB B MPUPO/IE.

2 [Iporpeccus pazMHOXeHUs, 00pKOa 3a CyIIeCTBOBAHHE.

3 EcrecTtBeHHBIN OTOOP, €70 MPEANOCHIIKA U CISACTBUS (PE3yIbTaThl IEHCTBHS).
4 Onenka Teopun Y. JlapBuHa.
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1 Toxa3aTebcTBAa N3MEHYMBOCTH BHIOB B nipupojae. HauBu1yanbHas U3MEHYH-
BOCTh JIOMAIIIHUX XMBOTHBIX M KYJIbTYPHBIX PACTEHHH XOPOILIO M3BECTHA KaXXIOMY 4Ye-
noBeKy. OQHAKO NHMKWE )KMBOTHBIE MJIM PACTEHHSI OJHOTO BHJA Ha MEPBBIA B3TJISAI Ka-
KYTCSl BECbMa OJHOPOJIHBIMU U IIOCTOSHHBIMM B CBOMX Ipu3Hakax. M3yuenue Y. [lap-
BUHOM M3MEHYMBOCTH B IPUPOJIE, AaHAJIU3 UM OOJIBIIOr0 MaTepraia 1o JaHHOMY BOIIPO-
Cy MOKasaJl Ha HaJIM4HMe IUPOKOW M3MEHUYUBOCTU y MpEACTaBUTEICH TUKOHN ‘(IOPHI U
daynbl. O6pamasics k Tpyay A. Jle Kangons, kotoperit Y. JlapBuH Ha3piBaeT «3ameua-
TEJIBHBIM», O Ty0ax BCEro CBeTa, OH OTMEYAET, YTO aBTOP «yKa3bIBAET OKOJIO JIOKHHBI
MPU3HAKOB, KOTOPbIE MOTYT U3MEHSTHCS J1ayke Ha OJHOM U Toi xe.BeTBW». [lo Habmro-
neHusam sHTomotora b.J[. Yonma «HacekoMble, BCTpeUaroIMecs Ha pa3IMuHbIX pacTe-
HUSIX, MIPEJICTABIISIOT. .. TIOCTOSIHHBIEC PA3JIM4Msl B LBETE; pa3Mepax WJIM XapakTepe BbI-
neneHuiy. PaccmaTtpuBas U3BECTHBIE Cllydyaud ITUMoOp}u3mMa u TpumMoppusMa y KUBOT-
HBbIX U pactenuit, Y. JlapBuH cchutaetcs Ha A. Yoiieca, oOpaTUBILEro BHUMaHUEe Ha TO,
YTO CaMKHM HEKOTOPBIX BHUJIOB 0a00ouek Majyiaiickoro apxuresnara peryjasipHO HOSIBISIOT-
Ccsl B IBYX WJIM JTaKe TPEX pe3ko pasiuyaroinpxcs ¢popmax. B rimase 2 (IIpoucxoxneHue
BuioB) Y. JlapBuH numeT: «51 yOSKICH, YTO CaMblii ONBITHBIA HATYPATUCT H3YMUJICS
Obl MHOTOYHCIIEHHOCTH CIy4yaeB M3MEHUYMBOCTH JAXKE€ CaMbIX CYIIECTBEHHBIX 4acTei
cTpoeHus». Kak o0kaszanoch, Uil pacTEHUN W KUBOTHBIX XAPAKTEPHA HM3MEHYMBOCTH
MIPU3HAKOB U CBOMCTB, MO0 Jla’ke B IOTOMCTBE OJ[HOM Maphl pouTENe HET OJITUHAKOBBIX
ocob6eii. [Ipu cpenHnX OJaronpuATHBIX YCIOBUSAX 3TU Pa3iNyuus MOTYT HE UTpaTh CyIle-
CTBEHHOH pOJifi, HO B HEOJArONMPUATHBIX YCIOBUSX KaXK0€ Melbyaiiliee pa3iuyue Mo-
’KET CTaTh PEUIAIOIINM JIJIsl BBKUBAaHUA. B j)KMBBIX OCTaloTCA JUIIb 0COOU, KOTOpPbIE 00-
Ja1al0T, ONPEEICHHBIMHI, B KOHKPETHBIX YCIOBUSX OJIAarONMpPUSITHBIMU CBOWCTBAMH, OT-
JUYAOUIMMU X OT OCHOBHBIX 0co0e€il 3Toro Bujaa. M3MeHeHus 3aXBaThIBAIOT pa3iny-
HEWIIME NMPU3HAKA OPTraHU3alluy, B TOM YHCIIE U caMmble cyuiecTBeHHbIe. Y. J[apBuHOM
OBLJIO YCTAaHOBJIEHO, YTO M3MEHEHUS! UMEIOT B OOJBIION CTENEHU HEOMNpeIeIeHHBIN Xa-
paktep. OHU MOTYT OBITh BPEJHBI, MOJE3HbI WK O€3pa3IMyHbl JJii opranu3ma. Muau-

BUAYaAJIbHAA U3MCHYNBOCTD SABJISACTCA OCHOBOI‘/JI, Ha KOTOpOﬁ IIyTCM HAKOIJICHUA pa3Jin-
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YUU CTPOSATCA PA3IUYMA MEXKIY PAa3HOBUIHOCTSAMHM, a 3areM M Buaamu. Y. J[apBuH OT-
MeyYaeT, YTo Hambojiee M3MEHUYMBBHI IIMPOKO pacceleHHbIE, pPaclpOCTPaHEHHbIE BUJDI,
TaK KaK OHHU MOABEPTalOTCs ACHUCTBUIO Pa3HOOOPa3HBIX (PU3UUECKUX YCIOBUHN U JOJKHBI
B3aMMOJICIICTBOBATh C Pa3IMYHBIMU IpyHIamMu OpraHu3MoB. Buipl, Haubosee mpoise-
TalOIIKEe, HAXOJATCA HAa MyTH K MHTEHCUBHOMY OOpa30BaHUIO HOBBIX BUJIOB. B 0011eM,
HeoNnpeleJIeHHas, UHIUBUIyallbHAsI U3MEHYUBOCTD SIBJISIETCS OCHOBOM, MaTepHaIOM IS
npeobpazoBaHus GOpM.

2 Tlporpeccusi pasMHOKeHUs1, 00pbOa 3a cymectBoBaHue. OCHOBBIBAsICh Ha U3Y-
YeHUHU OOJIBIIOTO Yucia (GaKTOB U3 00JIaCTU €CTECTBO3HAHUS M IIPAKTUKH PACTCHUEBO/I-
CTBa W XMUBOTHOBOICTBA, Y. JlapBUH MPUXOIUT K BEIBOAY O CYIIECTBYIOIIEM B MPUPOIE
CTPEMJICHHH Ka)JIOTO BHJA K Pa3MHOXKCHHIO B T€OMETPUUECKON Mporpeccuu. ITo Ipa-
BUJIO HE 3HACT MCKIIFOUYCHHM, TTOTCHIIMAILHO KaXKJIBIH BHUJ CIIOCOOCH MPOU3BECTU U TIPO-
M3BOJIUT ropa3ao 0oJjblle ocoOel, YeM T0KUBAET UX 10 B3pociaoro coctosuus. OaHako
YHCIIO B3POCHBIX 0CO0€H Ka)XJI0ro BHAA COXpaHseTcs Ooyiee MM MEHEE MOCTOSHHBIM.
CrnenoBatenbHO, OCTalbHbIE THOHYT B «00pPBOE 3a JKU3HBY, B «00pb0E 3a CyIIecTBOBA-
HUE» — TaKOB €Ile OJNH BaXXHBIN BBIBOJ, cAenaHHbil Y. [lapsunom. On nucain: «bopbba
3a CyIIECTBOBaHME HEM30EKHO' BHITEKACT M3 OBICTpOM mporpeccum». Takum oOpazom,
HEeU30eKHOCTh OOPHOBI 3a CYIHIECTBOBAaHKE B KUBOU mpupoje Y. JlapBuH BbIBEN U3 MPO-
TUBOPEUHUST MEXKIY CIIOCOOHOCTHIO OPTraHM3MOB K HEOTPAHUYCHHOMY Pa3MHOKEHHUIO U
OTPaHUYCHHOCTHIOCPEACTB xKu3HU. OOpaIiasce K SBICHUIO OOPLOBI 32 CYIIECTBOBAHUE,
OH OTMEYall, YTO KKl OpraHW3M Ha MPOTHKEHUM KU3HHU, B MPOIlEccax KU3HEIes-
TEJIHLHOCTH BCTYNAET B OMpE/EICHHBIC OTHOIICHHUS KaK C APYTUMHU OpraHu3MaMu TOTO
e BUJA, TAK U C OpTaHU3MaMH JPYTUX BUJIOB, KOTOPHIE JIMOO CIIyKaT eMy MHIIEH, T100
ABISIOTCS XHUIIHUKAMH, JTHOO TMapa3uTaMH, HAKOHEI], KaKIbl OpPraHW3M IOABEPIKEH
BIIUSIHUIO AO0MOTUYECKUX YCIOBUU CYIIECTBOBAaHUS. OTH MHOTOYHWCIICHHBIC MPEMsT-
CTBUS, (PAKTOPHI M MPUBOJIAT K OTPOMHOM CMEPTHOCTH, B OCOOCHHOCTH CPEIU JTUIMHOK
u MoJjoau. bombinas 4acTh MOTOMCTBA TMOHET W JI0 B3POCJIOTO COCTOSTHHUSI BBIKHUBACT

JIUITH HE3HAYMTENIbHAS YacTh. B3pocibIx ocoOeli Bcerga MeHbIIe, YeM IOHBIX. BhDKHBa-
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HUIO 0CO0€H MPOTUBOCTOAT MHOTOUMCIICHHbIE npensTcTBUs. [Ipoiecc B3anmoaeicTBus
MeX1y OpraHu3MaMu U okpy:karomen ux cpenoi Y. JlapBuH omnpenenun kak 60ps0y 3a
cymectBoBanre. OH MOJIb30BaJICS TEPMUHOM «OOphOa 3a CYIIECTBOBaHUE» Kak MeTado-
PO, BKJIIOYAsi B HETO pa3inyHble (POPMBI 3aBUCUMOCTH OJHOTO CYIIECTBA OT JAPYroro u
OT HEOPTraHWYECKOM CpeJibl, BKIIOYasi HE TOJIbKO >KM3Hb OCOOHM, HO U YCIIEX €€ B QCTaB-
neHuu noromcTBa. bopb0a 3a cyliecTBOBaHUE MPOSBISAETCA PU MEXBUIOBBIX OTHOIIIE-
HUSIX, IPEXKIE BCEro, B (POpME aKTUBHOTO YHUUTOXEHHUS OAHUX O0COOed APYTUMH — 3TO
Mmedncsudosas gopma 060pbObI 3a cyiiecTBoBaHue. [IpuMepamu MeXBUIOBON OOPBHOBI
SIBJISIFOTCSI OTHOIIEHUSI MEXTY TPABOSIIHBIMU KUBOTHBIMU U PACTCHUSIMU, XUIIIHUKAMH U
WX KEpTBaMH, Mapa3uTaMu M UX X03sieBaMu. MexBH10Bast 00ph0a BEUIMBACTCS TAKXKE B
(hopMy KOHKYPEHIIMH 32 CBET U BJIary y pacT€HUM, MacTOMINA U MECTAa OXOThl Y KUBOT-
HBIX. Pe3ynbraToM MeXBUI0BON OOPHOBI MOXKET OBITH UM MOJHOE UCTPEOJICHNE OJTHOTO
BHUJIa JIPYTUM, WJIA THOEIh YacTH ocoOei, mpu 3ToM HauboJjiee ciaabbIX, MEHEe 3alllu-
HIEHHBIX OT UCTPEOJICHUs, HAUMEHEE MPUCTIOCOOIEHHBIX K KU3HU MO COCEJICTBY C OIac-
HBIMU BUJlaMu. B pe3ynbraTre MeXkBHI0BOW GOpHOBI HabtoaeTcs modeaa 6osee Ku3He-
CIIOCOOHOM TOMYJIAIIMU HaJl MEHEe JKU3HECIIOCOOHOM, 3aHMMAIOIICH Ty e JKOJIOrHye-
ckyto Huiry. DopmMbl 3aBUCHMOCTH MEXKIY Pa3IMYHBIMU OpPraHU3MaMH MOTYT OBITh
OuYeHb CHOXKHBIMU. Y. JlapBUH NMPUBOIUT NMPUMEP 3aBUCUMOCTHU YPOKasi KJI€Bepa OT KO-
JMYECTBA KOILIEK B JAHHOW MECTHOCTH - YeM OOJIbIlIe KOIIEK, TEM MEHbIIE MbIIIeH (OHU
Pa3opSIOT MIMEINHBIC THE3/1a), TeM OOJbIlIe mMelel (OMBIIUTENN), TEM BBIIIE YpOKan
kieBepa. IMeeTcs-Takxe eHympusuoosas gopma 00psObI 3a cymiecTBoBanue. OHa CBO-
JUTCS 110 TIPEUMYIIECTBY K KOHKYPEHIIMH MEXAY OCOOSIMH OJHOTO M TOTO K€ BHJA 3a
MUY, CBET W JAPYTHE YCJIOBUS, HEOOXoauMbIe IS *Ku3HU. BHyTpuBHIOBas Oopnbda 3a
cyniectBoBanue, no Y. J[apBuHy, HOCUT OOJiee 0)KECTOUEHHBIN XapakTep, YeM MEKBHU-
JI0Basi, TaK Kak 0COOM OJTHOTO BUAa OOWTAIOT B OJHOW MECTHOCTH, HYKIAIOTCSl B OJTMHA-
KOBOW MUIIE ¥ MOABEPraroTcs OJMHAKOBBIM ONAcHOCTAM. [Ipu BHyTpuBHI0BON 00phOE
MIPOUCXOAUT COXPAHEHHUE MOIMYJISUU U BUJIA 32 CUET TH0enu ciaadblX, COBEPLIEHCTBOBA-

HUE BUJIa B HaIpaBJICHUU OOJBIICH MPUCIIOCOOJEHHOCTH K (haKTOpaM, BBI3BIBAIOIIUM
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3Ty 00pb0y. [IprMepsl BHYTpUBHUI0BOW OOPHOBI: B OJTHOBO3PACTHOM XBOWHOM JIECY O/I-
HU PACTEHUS MHUPOKO PACKUHYIHM KPOHY U OOJBINE YJIaBIUBAIOT CBETA, UX KOPHU TIPO-
HUKAIOT TIy0’Ke U JOCTaloT BOJY, MUTATEIbHBIE BEIECTBA, MPUHOCS yIIepO cialdbiM;
COCTSI3aHME MEX]Ty XUITHUKAMU OJTHOW TOMYJISIUY 32 TOOBIYY; BHYTPUBUIOBON KaHHU-
Oanu3m, 60pr0Oa 3a IIIABEHCTBO B CTae.

Ectb eme ¢popma 60psOBI 32 CYIIECTBOBAHUE — ¢ HEOAALONPUSIMHBIMU YCIOGUMU He-
opeanuyeckou npupoosl. IIpn N3MEHUBIIMXCS WIA KPAHUX YCIOBHSX CPEABL UMEET Me-
CTO 000CTpEeHHE BHYTPUBHI0BOM OOPHOBI, HAOI0/1a€TCsl BBIXKMBaHUE 00de€e MPUCIIOCO0-
JICHHBIX, YTO MPUBOAUT K COBEPIICHCTBOBAHUIO BUAa. Hampumep, y. pacTeHU MyCThIHA
MIPOUCXONUT PEAYKIIUS JINCThEB M 00pa3oBaHUE JIMHHBIX KOpPHEH, 4TO oOecreuynBaeT
BBDKHMBAHUE HUX MPU HEJOCTATKE BJIard; y UCTPEOIsIeMbIX. BUAOB (KaK COPHSIKOB) UMEET
MECTO OTPOMHAasi CEMEHHasi MPOAYKTUBHOCTb U CIIOCOOHOCTh K BEr€TaTUBHOMY Pa3MHO-
KEHUI0; y TpUOOB-Mapa3uTOB HaOII0JIaeTCsl OOMABLHOE CIOPOOOpa3oBaHKE; B 3UMHEE
BpeMsl y )KMBOTHBIX MEHSETCS OKpacka W LYCTOTa IIEPCTH, OHM BIAJAIOT B CsUKy. Y.
JlapBUH Mog4YepKuBai, 4To B OOpHOE 3a  CyIIECTBOBAHME BBICTYIAIOT J[Ba Ipoliecca.
OrpaHuy4eHHOCTh YCJIOBUH, HEOOXOAUMBIX ISl )KU3HU U PA3MHOXKEHUS, IPUBOJIUT OCO-
Oeil JTaHHOTO BUIa K COPEBHOBAHUIO B IOOBIBAHUM CPEJICTB K )KM3HU, K COPEBHOBAHUIO B
CPEACTBAxX 3AIMTBI CBOC 7KU3HHU WM JKM3HU IOTOMCTBA, C OJHOW CTOpPOHBI. C apyroi
CTOPOHBI, CTOJIKHOBEHHE 0CO0€H BUAAa C BparaMu U BPEIHBIMU BIUSHUSMU MPUBOJUT K
YCTPAHEHHIO OT JKA3HU W Pa3MHOXKEHUS, WK K duMuHanmu. Hanpumep, 6opnbda 3a cy-
IIECTBOBAHUE MPOUCXOIUT HE MEXAY JUCUIAMU U 3alllaMH, a MEXAY JUCUIAMU C OJI-
HOM CTOPOHBI M 3ailllaMU C APYTOil CTOPOHBL. DTU 00€ CTOPOHBI BCETAa OJMHAKOBO BBI-
paxeHsbL. -Utak, 60ppba 3a CylecTBOBaHHE SBISETCA OTOMpaonuM (paKTOPOM B MPUPO-
hi (<8

3 EcrecTBeHHBIl 0TOOP, €ro mMpeanocbLIKN M CJeIACTBHA (pPe3yJbTaThbl Jeii-
cTBHs). V3 mpuBeaeHHOro BhIllle MaTepuaia BUIHO, YTO KOTJa OTJEIbHbIE 0COOU pa3-
JUYAIOTCS MO CBOMM KAaueCTBAM M OKAa3bIBAIOTCSA B JJAHHON OOCTAHOBKE HE OJMHAKOBO

AKTUBHBIMH, BIHOCJIMBBIMHA WJIM 3alIUIICHHBIMHA, TOI'Ad ITPOABJIACTCA X I/I36I/IpaTeJ'H>HOC
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ycTpaHeHue. B copeBHOBaHUM MOOEXKIAIOT, IEPEKUBAIOT U OCTABIIAIOT MOTOMCTBO 0O-
Jiee MPUCIIOCOOJICHHBIC, TO €CTh 0COOHM, KOTOPBIE JIydIlle TOOBIBAIOT ce0e MHUIILy, MOJTHEES
€€ HCMOJB3YIOT, yCHEIIHee 3allUIAl0TCs UM CKPBIBAIOTCS OT BparoB, WM M30€raroT
BpeIHBIX (pU3MYecKux BIUSHUN. BhDKHUBaHME 0COOEH CTAaTUCTUYECKH B CPEIHEM 3aBU-
CUT OT T€X HE3HAYUTEIbHBIX OTIWYUN, HE3HAUUTEIIbHBIX NPEUMYIIECTB, KOTOPBIMH
0CO0b OTIMYAETCS] OT MHOXECTBA JAPYTUX. DTO MOKA3bIBAET HA 3HAUCHUE HEOMPEACIICH-
HOW MHIUBUAYaTbHOU U3BMEHYUBOCTU. B pe3ynbraTe comoctaBneHus ¢pakroB .00pbObI 32
CYIIIECTBOBAHHME M BCEOOIECH M3MEHUMBOCTH MPU3HAKOB U CBOMCTB Y. JlapBuH mpuiien
K 3aKJIIOYCHHUIO 0 HEM30EKHOCTH B MIPHUPOJIC U30UPATEILHOTO YHUYTOKEHUS OJTHUX OCO-
Oeil 1 BbDKMBAHUS, PA3MHOKEHUS JPYTUX — €CTECTBEHHOTro 0T00pa. [loa ecrecTBeHHBIM
orOopoM Y. J/lapBuH moapa3zyMeBaeT Ipolecc nepexuBanns Hanbosee NpucrnocoOeH-
HBIX U THOEJIh MEHee MPUCIIOCOOIEHHBIX OpraHu3MoB. EcTecTBEHHBIN 0TOOpP HE CleayeT
paccMaTpUBaTh KaK CO3HATENbHBIN BHIOOP, @ KaK COXPaHEHHUE OPTaHU3MOB B pe3yJibTare
neicTBUA (aKTOPOB, PEAIbHO CYLIECTBYIOLIUX B MPUPOAE. DTUM IMOJIOKEHUEM MOTUEp-
KHMBaeTCs MaTepUaIUCTUYEeCcKasi TPAaKTOBKa €cTECTBEHHOro otoopa. M3 Hee cinexyeT, 4To
B MPUPOJHON OOCTAHOBKE MPHU MOCTOSIHHOM €CTECTBEHHOM 0TOOpe 0cobeit, Ooee cooT-
BETCTBYIOILIUX YCJIOBUSAM CYIIECTBOBAHUS, IIOCTOSHHO M MOCTEIEHHO MPOUCXOJIUT U3-
MEHEHHUE CTapblX M 00pa3zoBaHKMe HOBBIX (PopM (BaXHBIA pesynbTaT otOopa). OTOOp
JEHUCTBYET Yepe3 COXPAaHEeHHE, HAKOIJIEHUE U YCUJICHHE B PSAAY MOKOJIEHUM METKUX, HO
MOJIE3HBIX HACTEACTBEHHBIX M3MeHeHu. brarogaps s3tomy oOpasyrorcst nmpucrnocodse-
HUS, CO3JAaeTCcsi OpraHuyecKas 1es1eco00pa3HOCTh — MPUCIOCOOJIEHHOCTh OPraHU3MOB.
Tak Y. /lapBuH BriepBbIe MPaBUILHO PEIIAET BOMPOC 00 YAUBUTEIHLHOM SIBIICHUU TIPU-
CHOCQOIEHHOCTH OPTraHM3MOB K OKpY’KaoIlel cpene. DTO ONpeNenseTcs He MUCTUYe-
CKOI eJIbI0, K KOTOPOU cTpemsTcs opranu3mbl (kak nosaran JK.b. Jlamapk), He BoJieit
TBOPLA, CO3/IaBILIETO B MIPUPOJAE TAPMOHUIO (B3IVISIABI IPEICTABUTENICH TEOJIOTHH, TEJIE-
OJIOTHH), @ IOCTOSIHHO ACHCTBYIOIIMM B MPHUPOJE Yepe3 €CTECTBEHHbIH OTOOP 3aKOHOM
COBEPILIEHCTBOBAHMS TPUCIIOCOOJIEHUN OTHOCUTEIBHO KOHKPETHOM cpenbl. Mcropus

pPa3BUTHS OpraHuyecKkux GopM ecTh, o Teopun Y. JlapBuHa, U UCTOpUS pa3BUTUA TIPH-
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CIIOCOOJICHUH K OKPYIKAIOIIEH Cpejie.

Taxum oOpazom, Y. [lapBuH mokasai, 4To MPEANOChUIKAMU €CTECTBEHHOI0 0TOOpa
ABJISIFOTCSL HACJIEICTBEHHAas] U3MEHYUBOCTh, 00pb0a 3a CylllecTBOBaHUE, HEU30EKHBIMU
pe3ynbTaTaMu 0TOOpa — BOSHHUKHOBEHHE HOBBIX MPUCIOCOOTICHHUM, HOBBIX BHIOB U Ha
ATOM OCHOBE — TAKCOHOMUYECKOT'O U AKOJIOTUYECKOTO pazHooOpasusl.

Obcmosmenvcmea, oaazonpusmcmsayiowue ecmecmeeHnomy omoopy: 1) 0oJibiast
4acTOTa HEOMPECICHHBIX W3MEHEHUH; 2) MHOTOUHCICHHOCTh 0COOEH BHA, YBEIHYU-
BAIOIIAsl BEPOSITHOCTb MOSIBICHUST M3MEHYMBOCTH; 3) HEPOJCTBEHHOE -CKpEIUBAHUE,
pacumpsioniee U3MEHYMBOCTD; 4) U30JsA1us (TJIaBHBIM 00pa3oMm, reorpaduueckas); 5)
HIMPOKOE PaclpOCTpaHEeHUE BUJIA; 6) HaKaIUIMBAOIIee JIEHCTBUE €CTECTBEHHOIO 0TOOpa
KaK OCHOBHOE yCIJIOBHE ycriexa oToopa.

CpasHenue ecmecmgenHno20 omoopa ¢ UCKYCCmEeHHuiM: 1) paznuuusi Mex1y ecTe-
CTBEHHBIM M UCKYCCTBEHHBIM OTOOPOM HMMEIOTCSI B TOM, YTO €CTECTBEHHBIN OTOOp Jei-
CTBYET MEJIJIEHHO, a UCKYCCTBEHHBIN 0TOOP = OBICTPO (METOAMYECKHUI 0TOOp); OTOMpa-
I0IUM (PaKTOPOM SIBJISIETCS: TIPH MCKYCETBEHHOM OTOOpPE — YEJIOBEK, IPH €CTECTBEHHOM
— O60pb0a 3a cyliecTBOBaHUE; TPU UCKYCCTBEHHOM OTOOpE, B OTJIMYHUE OT €CTECTBEHHO-
ro, co3aaroTcsi GOPMBI, MOJIE3HBIE YETOBEKY, MOKET UMETh MECTO HAKOTJICHUE TIPU3HA-
KOB, HE TIPUHOCSIIUX MOJIB3Y-JUII UX 00iaaaTes; 2) CXOJACTBO MEXIY €CTECTBEHHBIM U
MCKYCCTBEHHBIM OTOOPOM: 3aKJIHOYAETCS B TOM, YTO B OJIHOM M JIPYTrOM Cllydae OTOHpa-
I0TCSI (COXPaHAIOTES) 0OCOOM ¢ HE3HAUYUTEILHBIMU TIOJIE3HBIMUA YKJIOHEHUSIMU B TIOKOJIE-
HUSX; MAaTEpUAIIOM JIsl TOTO U APYTOro 0TO0pa CIyKUT UHAUBUAYaJIbHAsI HACIIECTBEH-
Hasi U3MEHYUBOCTH; PE3YJIbTaTaMH OTOOpA SIBJISIOTCS HOBBIE (DOPMBI. TIPU UCKYCCTBEH-
HOM QTOOpE — COpTa M TMOPOJbI, PHU €CTECTBEHHOM — BUJBI U 00JIee KPYITHBIE TAKCOHBI;
MEXAHU3M JIeWCTBUSI KaK HCKYCCTBEHHOTO, TaK M E€CTECTBEHHOIO0 OTOOpa COCTOUT B
HAKOIJIEHUW U3MEHEHHH B TIOCIIEIOBATEILHOM Psijie oKoJieHni. CrieyeT noJ4epKHyTh,
yTo yctaHoBieHue Y. /[apBuHOM MeXxaHM3Ma JACHCTBHS HUCKYCCTBEHHOTO OTOOpa OBLIO
Ba)KHBIM, TaK KaK 3TO MO3BOJMIO €My IO aHAJIOTUHU C/EJIaTh BbIBOJ O MEXAHU3ME €CTe-

CTBEHHOro otbopa. B MexaHusme NeHCTBUS MCKYCCTBEHHOTO OTOOpa MO HAKOIUIEHUIO
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pasznuumii B psaay nokosienuid Y. JlapBuH yBHmen mpooOpa3 OCHOBHOTO MEXaHU3Ma 3BO-
JIOIMOHHOTO Ipolecca — IeWCTBUE ECTECTBEHHOTO 0TOOpa.

4 Ouenka teopumn Y. JapBuna. Teopus Y. /lapBuHa sBIsETCS OJHOW M3 BBIJAIO-
IIMXCS €CTECTBEHHOHAYUYHBIX Teopuit. U. JlapBuHOM ormpeneneHsl (PakTopbl IBOJIOLNN —
M3MEHYMBOCTb, HACIEACTBEHHOCTh, €CTECTBEHHBIA OTOOP KaK OCHOBHAs ABUXKYILAS CHU-
na sBoJiroruu. biarogaps reopuun Y. JlapBuHa B OMOJIOTHIO IIMPOKO IPOHUK HUCTOPUYE-
CKUH METOJI, MOJIyYUSIU pa3pellieHUue BakHble OMOJIOTHYECKUE MpoOsieMbl-— BUA000pa-
30BaHUA U OpraHuyeckou 1enecoodpasnoctu. Teopus Y. JlapBuHa sSBISETCS BCEOOBEM-
JOIIEH Teopuel ABOJIONHH, TaK KaK OHA OOBSCHSIET HEMPEPBHIBHBIA MPOIIECC YCOBEP-
IICHCTBOBAHUS OpraHu3alluy, (GaKkThl MOPA3UTEIBHOTO MPUCIOCOOICHHSI OPTaHU3MOB K
YCIIOBUSIM CYHIECTBOBAHHUS, UCKIIIOUUTEILHOE MHOTOOOpasne opraHndeckux ¢opm. I1a

Teopus mprodpesa XxapakTep 00MEeONOTOTUYECKONW KOHIICTIIIUH.

Bomnpocsl 1S 3aKpenjieHus MaTepuaa.

1. JlaliTe XapakTepuCTUKy HayYHbIX OTKPBITUM, IOATOTOBUBIINX IOYBY JJISI DBO-
JIOIMOHHBIX UJeH B OHOIOTHN.
2. Kakue rpynmns! (akToB, MOJIydeHHBIE BO BpeMsi KPYTOCBETHOTO IMYyTEIIECTBHUS,

yoenunu Y. JlapBrHa B peaqbHOCTH U3MEHEHUS BUOB B IpUpoOe?

3. KakoBo 3HaueHue cenekiuu B obocHoBanuu teopuu Y. lapBuna?

4. Kakue ¢axTops! sBomtonnu Boiaenui Y. Jlapsun?

S. [Ipeacranenus Y. lapuna o popmax, NpUUMHAX, XapaKTEPE U IBOJIIOIUOH-
HOM 3HaY€HUHU U3MEHUYHUBOCTH.

6. B kakoil u3 ¢popM uM3MEHUMBOCTHU, BblAeNeHHON Y. [lapBUHBIM, BelMKa poJib
IIPUPOJIBI OPTAHU3MA, & B KAKOW U3 HUX — CPEbI?

1. VYuenue Y. JlapBuHa 00 UCKYCCTBEHHOM OTOOpE M €ro 3HAYEHWU B CO3JIaHUU
HOBBIX COPTOB PacCTeHHH U MOPOA KUBOTHBIX. Kakue (opMbl HCKYCCTBEHHOTO
otoopa Beiaemsut Y. JlapBun?

8. TpakrtoBka Y. /lapBuHbiM O0pbOBI 3a CyliecTBOBaHUE, €€ POPMbI U Pe3yJbTa-
TBI.

Q. Y. JapBuH 0 MpUYMHAX €CTECTBEHHOTO OTOOpA.

10. Kax Y. JlapBuH dopmynupyeT TPUHIUI JEUCTBUS €CTECTBEHHOTO OTOOpa?
[IpuBenuTe cxemy IEeUCTBUS €CTECTBEHHOr0 0TO0pa mo teopuu Y. JlapBuHa.
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11. UYewm Gecco3HaTenbHBI HCKYCCTBEHHBIH OTOOP OTIMYAETCS OT €CTECTBEHHOTO
otbopa?

12. Tloyemy TemIbl UCKYCCTBEHHOTO OTOOpa BBINIE, YeM ecTeCTBEeHHOro? B uem
COCTOSAT CXOJICTBO U OTIIMYMS UCKYCCTBEHHOI'O U €CTECTBEHHOT0 0TOOpa?

13. TIlepeunciute O0OCTOSTEILCTBA, OJIATONMPHUSATCTBYIONIUE HCKYCCTBEHHOMY U
€CTEeCTBEHHOMY OTOODY.

14. Tlepeunciute oCHOBHBIE TpoOJieMbl, penieHHble Teopuei Y. JlapBuna. B uem
COCTOHUT MaTepHau3M TEOpUHn?

15.  OcHoBHbIe paboTs! Y. JlapBuHA MO TEOPHUH SBOJIOIUU.

JIEKHIUS 6 PASBBUTHUE 3BOJIIOLIMOHHOI'O YYEHUSA
B IIOCJEJAPBUHOBCKMI MMEPUO/J (BTOPASI IOJOBUHA XIX BEKA)

1 Pa3Butue 3BOTIONMOHHON MOP(HOIOTHH, SMOPUOJIOTHH, TTaJICOHTOJIOTUH, Jp. HAYK.
2 Kputnueckue BrIcTyIUICHHS poTUB Teopun Y. [lapBuHa.

1 PasBurve 3BOJIOHUOHHON MOP(}OJOTHM, SMOPHOJIOTUM, NAJTCOHTOJIOIHH,
ap.Hayk. Bo Bropoit nonosune XIX B. mocie nosisiaenus: reopun Y. JlapBuHa mpoucxo-
IUT rpeoOpazoBaHre OMOJOTUYECKUX HayK, ITUPOKOE IPOHUKHOBEHHE B OMOJIOTUIO WC-
TOPHUYECKOT0, JBOJIOIMOHHOTO Toaxona. Teopus Y. JlapBuHa mpuBIIEKIa BHUMAaHUE
OMOJIOrOB K M3yYEHHUIO 3BOJIOLIMOHHOIO IMpoliecca, Hayanach HHTEHCUBHAs pa3paboTKa
obmeononornueckux Hpoodruem. [lonoxenus, uznoxenusie Y. JapBuHOM, MOCTYKUITU
MPOYHBIM (PYHIAMEHTOM MJis JajdbHEWIEro pa3BUTUS MOP(QOJIOTUU, aHATOMUU, DM-
OpHoJIOTHH, TAJICOHTONIOTHH, (Pu3Hooruu, ouoreorpadun, skojorur. Illlupokoe pac-
MIPOCTPAHEHUE  HBOJIIOIIMOHHBIX M€ BBI3BAJO MOSBIECHUE: SBOJIOLIMOHHON MaJ€OHTO-
JIOTUH, 'DBONIOMUOHHOW MOP(OJIOTHH, 3BOJIOLUOHHON 3MOPHOJIOTHH, HMCTOPUYECKOU
ouoreorpaduu u Ap. PUIOreHETUIECKOE HAMPABICHUE HA OMPEICICHHBIN MEPUOJ CTa-
HOBUTCS TJIAaBHBIM B OOJIBIIIMHCTBE OTpacieil OMOJIOTHU, a SBOJIOIUOHHBIN MOAXOM] —
OCHOBOW U METOJOJIOTUEH CIEIHAIIbHBIX JUCIUIUIMH. B mpakTuky OMOIOTHYECKHX HC-
CJIE€JOBAaHUI MPOYHO BXOJUT MPEVIOKEHHBIN J. [ '€KKeleM METO] «TPOMHOTO Iapasuie-

JIU3Ma» — COIIOCTAaBJICHHUC HAaHHBIX 3M6pI/IOJ'IOFI/II/I, CpaBHI/ITGHBHOﬁ aHAaTOMUH U ITaJICOH-
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TOJIOTUU. AHaN3 KOHKPETHOTO MaTepraia CTall OCYIIECTBIATLCA C MO3ULIMN UCTOPUYE-
CKOT'O pPa3BUTHSI, HAYAIU POBOAUTHCS UCCIIEIOBAHUS 110 YCTAHOBJIEHUIO POJICTBA Opra-
HHA3MOB ¥ BOCCTaHOBJIEHUIO UCTOPUU MPOUCXOKIEHUS BCEX OPraHU3MOB. JTO MO3BOJIH-
JI0 B CPaBHUTEJIHHO KOPOTKUN CPOK TOJYYUTh HOBYIO M OYEHb BaXKHYIO MH(OpPMAIIUIO.
Bropas nonosuna XIX B. — 3T0 nepro; MHTEHCUBHOIO MOCTPOCHUS (DUITOTEHETUUYECKUX
IPEB I BCEX KPYITHBIX IPYNI PACTUTENIBHBIX U )KUBOTHBIX Oprannu3MoB. OCHOBY Bcei
(UITOTeHEeTUYECKON CPAaBHUTEILHON aHATOMUU MTO3BOHOYHBIX KUBOTHBIX /il HEMEIIKUI
yuenblii K. I'erenbayp. OH pazpabotan psifi KpYIHBIX €€ pa3JeioB — TEOpPHUI0 MPOUC-
XO0XKEHHUS Yeperna, MPOUCXO0XKICHUSI KOHEUHOCTEN, pa3BUTHS IO3BOHOUYHUKA. B cpaBHU-
TEJTHLHON aHAaTOMUU OECMO3BOHOYHBIX KUBOTHBIX ObLTa MIPOJIgiaHa aHaJoTHYHas paboTa
A. Jlanrom. T. I'exciiu ipoBe1 CpaBHEHUE TIEPBUYHBIX 3aPOBIIIECBBIX JUCTKOB C OCHOB-
HBIMU CJIOSIMH T€JIa KUIIEYHOIMOJIOCTHBIX — 3KTOAEPMBL B SHTOJIEPMBI, a J. ['eKKelb 1o-
CTpOWJ Ha ATUX (haKTax meopuro eacmpeu, T.e. MPEANOJIOKII, YTO MPEIKOM BCEX MHO-
TOKJIETOYHBIX KUBOTHBIX OBLIO CYIIECTBO C IBYXCIOWHBIM TEJIOM, MOJAOOHBIM 3apO/IbI-
11eBoit ractpysie. Teoprio MPOUCXOKICHUS  MHOTOKJIETOUHBIX (MmMeopuio napenxumyivl)
pazpabdoran .M. MedyHukoB, rie mpuBes J0Ka3aTeabCTBa MPOUCXOXKICHUSI MHOTOKJIE-
TOYHBIX OPTaHU3MOB OT OJHOKJICTOUHBIX TyTeM Aud(EepeHIIMPOBKH KOJIOHHAIBHBIX
dbopm. Kak yacte ¢unorenernueckoir Mmopdosorun pasBuBasiach aMOopuosiorus. OcHo-
BaTEJISIMU SBOJIIOIIMOHHOM CpaBHUTENIbHOU 3MOpuosoruu ctanu A.O. KoBaneBckuii u
N.N. MeunukoB. JlaapHelIe pa3paboTKe meopuu 3apooblileblX JUCMKOS8 CII0CO0-
CTBOBJIM KJIACCUYECKHUE PAOOTHI ITUX YUEHBIX 1O SMOPHOHATILHOMY PAa3BUTHIO pPa3iny-
HBIX HU3IINX 0ECITO3BOHOYHBIX. BBIIO YCTAaHOBIEHO CYIIECTBOBAHME y HUX OOIIEH cTa-
auu — racTpynbl. OUueHb CXOAHOM y 3THX JKUBOTHBIX OKa3allach M CTaAus O1acTysbl, a B
pAIe. ClIydyaeB MMEJIOCh MOPA3UTEIIBHOE CXOJCTBO OPTraHOTE€HE3a. JTO IMO3BOJIMUIO Clie-
JaTh BBIBOJI, YTO BCE TPYIIHI >KUBOTHOTO 1IaPCTBA B MPHUHITUIIE UMEIOT OOIIYI0 OCHOBY
pasButus. M.11. MeunukoB coBmecTHO ¢ A.O. KoBaneBCKUM BIEPBBIE BHICKA3aJIU MBICIIb
O TOMOJIOTHU 3apOJIBIIIEBBIX JIUCTKOB OECIMO3BOHOYHBIX M IMO3BOHOYHBIX KHUBOTHBIX.

OTO MPUAAI0 TEOPUH 3aPOIBIIIEBHIX JIUCTKOB HOBOE (hHUIIOTEHETHIECKOE COIePKAHUE U
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CYLIECTBEHHO M3MEHHJIO €€ M0 CPAaBHEHUIO C TOMorpapuieckon Teopren 3apoabIIeBbIX
JIMCTKOB, npennoxeHHon panee X. Ilannepom, K. bapom u np. N.N. MeuHukos,
ONUPAsCh HA BOJIOLUOHHYIO TEOPHIO, UCIIOJIb3Ys CPABHUTEIbHBIA U UCTOPUYECKUN Me-
TOJIbI, pa3padborain Teoputo (arounuto3a. OH Mokazaj, YTO BHYTPUKIETOYHOE MHUIIEBape-
HUE y MPOCTEUIINUX — 3TO OOBIYHOE, €Ill€ HE BBINOJHAIONICE 3aIUTHBIX QYHKINN MHINE-
BapeHue, C yCI0KHEHUEM OpTraHM3aluu (parolurdTo3 CTAHOBUTCS HE TOJBKO (PYHKIMEH
IIATAHUS, HO U 3AILUTHOW, a y IO3BOHOYHBIX JKMBOTHBIX — 3TO YK€ TOJIBKO. 3AIIIUTHOE
npucrocoosieHue. JIMUMHOYHOMY pa3BUTHIO PAKOOOPa3HBIX OBLUIN MOCBSAIEHBI HCCIIEI0-
BaHus @. Mromtepa. OHM NPUBENM K YCTAHOBJIICHUIO TEOPUU PEKANUTYISIUU. J. ['ek-
KeJlb CO3/1aJl MepBoe (PUIOTEHETHUECKOE APEBO )KUBOTHOTO MHpa:, @. Mromep u . ['ek-
KeJlb MOJHSIN BOIPOC O COOTHOUIEHUH OHTO- U (uiiorene3a. Ha ocHoBe Teopuu 3BOJIIO-
MU Havajach MHTEHCHBHAs pa3palOTKa MaJeOHTOJOIMH. 3HAYMTENbHBI BKJAaa B €€
pazButue BHecau O. Mapm u B.O. KoBanesckuit. OHM BIIepBbI€ BOCCTAHOBUJIA I'€0JI0-
THYECKYIO UCTOPUIO COBPEMEHHOIO KMBOTHOI'O — JIOIIAJU, PSAJ IMOCTENEHHBIX U3MEHE-
HHUM TIPEIKOB KOTOPOU SIBIISIETCA O CHUX HMOP OJHOM M3 MPEKPACHEMIIUX WILTFOCTPALUN
sBommonuu. Pabotsl B.O. KoBaneBckoro Takxe Mo3BOJIMIN YCTAHOBUTH HEKOTOPHIE 3a-
KOHOMEPHOCTH 3BOJIIOIMU KONbITHBIX. [IpencraBinenus B.O. KoBaieBckoro o cyie-
CTBOBAaHMHU aIAIITUBHOTO W MHAJAANTUBHOTO HAMPABICHUN B 3BOJIIOLIMM MUMENU OO0JbIIOE
3HAa4YEHUE W BOLIM B HAayKy IOJ Ha3BaHHeM «3akoHa B.O. Koanesckoro». biaromaps
pabotam K.A. TumupsizeBa 1o BIUSHUEM SBOJIIOIIMOHHON TEOPUHU pa3BUBAIACH (DH3HO-
JIOTUS pacTeHUH. “OH BHEpPBbIE T0OKA3al, YTO (POTOCUHTETUYECKUE PEAKIIMH MO TUMHSIOT-
Csl 3aKOHY COXPAaHEHUS DHEPrUU. Y CBOCHME YIJIEPOJA PACTEHUSAMH, IOIJIOIIEHUE CBETA
K.A. TumupsizeB paccMaTpuBall KaKk MPUCIIOCOOEHNUS, BOZHUKIIINE B XO/€ JUTUTEIbHON
ABOJIIOLIUU IIPU [OCTOSIHHOM B3aUMOJEHCTBUU PACTEHUMN C OKPYKAIOIIEH HEKUBOU IIPHU-
ponoit. PesynprataMu CBOMX MCCIIEIOBAaHUM OH MOKAa3ajl CBA3b OPraHUYECKOTO MHUpa C
HEOPraHWYECKUM, YTO ObLJIO BAXKHO IJIsi MOJKPEIUICHUs 3BOJIONMOHHON Teopuu. K.A.
TumupszeB BBISIBUI TAKXKE NPUHIUIHAIBHOE XUMUYECKOE U (PU3MOJOTHUYECKOE CPO/JI-

CTBO B CTPOCHHMH XJIOPO(HUIUIA pACTCHUH W IeMOIIOOMHA KPOBH JKUBOTHBIX. DTO OBLIO
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NepBBIM (PU3UOJOTUUECKUM J0KA3aTEIbCTBOM €IMHCTBA MPOUCXOXKICHHS PAacTEHUN U
KUBOTHBIX. [loJ BO3MEWCTBHEM 3BOJIIOLIMOHHOM TEOPUM ITOCTEIIEHHO PAa3BUBACTCSA U
ABOJIIOIIMOHHAS (PU3HUOJOTHUS )KUBOTHBIX, OCHOBaTesneM Kotopol siBisiercss .M. Ceue-
HOB. YUUTbIBasi PUPOAY OPTAaHU3MOB M UX CBA3b C OKPYXKAIOLIEH CPENOW, OH PACKPHI-
BaeT OCOOCHHOCTH Pa3BUTHS IMCUXUYECKUX MPOLECCOB B OHTOT€HE3E UEJIOBEKA U B IBO-
JIOLMU >KMBOTHOTO MHUpa B 1eI0oM. OCOOCHHOCTHIO TICUXUYECKOU AESTENbHOCTH, Ye0-
BEKa M JKMBOTHBIX, [0 €T0 MHEHUIO, SBIIAIOTCS NPHUCIOCOOJICHHS, BOSHUKIIUE B XOJ€
sBoNOIIMU. B paccmaTpuBaemblil epro;] 3a7105KEHBI OCHOBBI (DUTOIEHOJIOTHH M Havalia
pa3BuUBaThcA re000TaHMKa. JTU Hayku ObUIHM cBsi3aHbl ¢ uMeHaMu-A.H. beketosa, B.B.
HokydaeBa u ap. M3ydeHue 3akoHOMEpHOCTEH (HOpPMUPOBAHMSL PACTUTEIBHBIX COOO-
HIECTB CTAJI0 BOBMOXHBIM OJlarojiapsi yueTy UX 3BOJIIOIMOHHBIX MPeoOpa3oBaHuUi.

Wtak, Ha OCHOBaHUU aHAJIM3a X0/1a (PUIOTeHETHYECKOrO Pa3BUTHUS OTAEIbHBIX TPYIII
BCKPBIBAIOTCSI BAXKHbIE MPUHLUIIBI U (POPMUPYIOTCS OCHOBHBIE YEPThI SBOJIIOLMU TPYIIIL.
Bce HoBbIE siBieHUS U (PaKThl B OMOJIOTMH OMKUCHIBAIOTCS € MO3ULMKI AapBUHU3MA. B ero
pa3BUTHH OOJIBIIOE 3HAUCHHE UMenn padoTer: J. ['ekkens, @. Mromnepa, K. ['erenbaypa
B I'epmanum; T. I'ekcin, A. Yomneca, Ix. I'ykepa B Aurnmuu; M.M. Meunukosa,
A.O. u B.O. Koanesckux, .M. CeuenoBa, K.A. TumwupszeBa, A.H. bekertona,
B.B. lokyudaeBa B Poccuu; ‘A. I'pest B AMepuke u ap.

2 Kputuyeckue BpicTryuieHus nporus Teopun Y. Jlapsuna. HecmoTps Ha npu-
3HaHUE YYECHUS Y. [apBunHa OOJBUIMHCTBOM OHOJIOTOB, MHOTHE BEIYyILHE yUEHBIE
6o He npuzHam (P. Oysn, K. bap), nubo npuHumanu ydeHrue 00 SBOJIOIUU TTyTEM
€CTECTBEHHOr0 O0TOOpa C OroBOPKaMH WJIM BBIABUTAJIM CEPbE3HBIE BO3PAKECHHUS
(JI. Araceun, A. Kemnukep, K. Herenu u np.). 3ToMy B HEMaJION CTETIEHH CITOCOOCTBO-
BaJIO\TO, YTO B3IJIS/BI Y. JlapBuHa Ha BCEMOTYIIECTBO OTOOpPa U OCOOEHHOCTH
BO3HUKHOBEHUSI HOBBIX BUJIOB BCTPETHJIUCH C PSIIOM TPYJHOCTEN (Harpumep, B MPUPO-
7€ PEeNKO HAXOIWJIUCh NEepexoaHble (OPMbI, MPUCYTCTBUE KOTOPBIX MOCTYJIMPOBAJ
Y. JlapBuH). bbuim Bo3paxeHus: MPOTHB JAPBUHOBCKOM TPAKTOBKH IPOUCXOXKIEHUS

CJIOKHBIX OPraHOB IIYTECM IMOCTCIICHHBIX n3MeHeHul. Bo3HUKHOBEHUE OpraHoB O4YCHb
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CJIOKHOTO CTPOCHHMSI U CIIOKHBIX ()OPM TMOBEJCHHsSI, HA MEPBBIM B3IJsAA, ObUIO TPYIHO
OOBSICHUTH MOCPECTBOM aKKyMYJSIUU MeNKuX u3MeHeHudd. Y. J[apBuH oJHAKoO Ha
IIpUMEpE MPOUCXOKICHUS TJIa3a SICHO MOKA3aJjl, YTO MPOLECC IBOJIOLMNHN BKIKOYAET Pl
IIOCJIEAOBATEIBHBIX JTAIlOB, KOTOPBIE XapAaKTEPU3YIOTCS BO3ZHUKHOBEHUEM HOBBIX Ka-
YECTB B PE3YJIbTATE HEMPEPBIBHBIX U MMOCTEIIEHHBIX N3MEHEHUH. HetocTaTrouHbiM Ka3a-
Csl MPUHLIUIN OTOOpa W 1Jisi OOBSCHEHUS MEPBBIX CTaJAMM Pa3BUTHSI IMOJE3HBIX. YKJIOHE-
HUW. Pl yd4eHBIX, KpUTUKYS Y. JlapBuHa, yTBEpKIaiaH, YTO TEOPUST €CTECTBEHHO-
ro 0T0opa He OOBACHSAET HAYaJbHBIX CTAIU BOZHUKHOBEHHS! HOBBIX OPTAHOB, MOCKOJIb-
Ky UX 3a4aTKd HE MOTYT HEeCTH B cebe Oyaymiue (QyHKIUHU, TO €CTh OHU OECIOIe3HbI U
MO3TOMY He MomMajatT noj nasiaeHue ordopa. Hampumep, [x. MaiiBapty Obu1o HE 1mo-
HATHO, KakK IOJ| JEHCTBUEM ECTECTBEHHOTO O0TOOpa 00pa30BANKMCH MIICUYHBIE JKENE3bl Y
MiekonuTaromux. Y. JlapBuH 1o 3ToMy nosoay nucad:«Pa3BuTue miedHbIX jKele3 He
uMeno Obl 3HaYEHMsI U HE Nonajo Obl 1OJ BIUsAHUE 0TOOpa, eciau Obl HOBOPOXKIECHHBIE
HE MOIJM B TO K€ CAMOE BpPEMs IOJIb30BATHCH WX BBIACICHUAMHU». JTUM IPUMEPOM
MTOAYEPKUBAETCS MOJIOKEHHUE, COTJaCHO KOTOPOMY HE3HAYUTENbHBIE MHIUBUIYAIbHbBIE
M3MEHEHHUS MPU ONPEICICHHON KU3HCHHOM cUTyalnu, odecreynBasl ycnex B 0opnoe 3a
CYIIIECTBOBAaHKE, UMEIOT OoJbIoe 3HaueHne. Hekoropeim coBpemennunkaM Y. JlapsuHa
Ka3aJIOCh HEBEPOSITHBIM CIAYYalHOE COBMNAJEHUE MHOTHMX WHIWBUAYAJbHBIX W3MEHECHUM
OpraHU3MOB C TPeOOBAHUSAMH Cpebl. ITO ObUIO JOBOJBHO BECKOE BO3pPaKEHHUE MPOTHUB
TEOPHH ECTECTBEHHOTO oTOopa. OnmHako B Teopun Y. /lapBuHa peyb UAET HE O CITydaii-
HBIX COBMNAJCHUSX OJaronpusATHBIX €AMHUYHBIX U3MEHEHUW OpPraHU3MOB, a O 3aKOHO-
MEpPHOM HMX._ COOTBETCTBHUHM YCIOBHUSM CpEIbl, KOTOPOE IOCTUTAeTCs INEHCTBUEM €CTe-
CTBEHHOT0 0TOOpA.

Bckope nocne Beixona «lIpoucxoxaeHust BUOB...» @. J[KEHKUHC BBIJABUHYJ CEPb-
€3HO€ BO3paKeHHE MpOoTUB mnpesiaraeMoit Y. JlapBuHOM BO3MOXKHOCTH JIEUCTBHS O0TOO-
pa Kak 3BOJIIOMOHHOTO (pakTopa B MpHUpoje. X0/ €ro pacCy AeHU ObUI CIeIYIOIUM.
Bo3nukinee ciyvailHoe HacleACTBEHHOE M3MEHEHHE, KOTOPOE JOJHKHO OBITh MOAAEP-

KaHO 0TOOPOM, BCET/Ia €IMHUYHO. BeposSTHOCTh BCTpeuH ABYX 0CO0€H C OAMHAKOBBIMU
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HACJIEJICTBEHHBIMU U3MEHEHUSIMU U OCTaBJIEHUEM MMM MOTOMCTBA YPE3BbIYANHO Maia.
IToaToMy ecii OAMH U3 POAUTENIEU UMEET NMPU3HAK 4, TO Y €ro JeTel KOJINYECTBEHHOE
BBIpaXX€HUE Npu3HaKa OyneT A/2, y BHYKOB — A/4, y mpaBHyKoB — A/8 u T.1., T.€. MPO-
W30MJIET «PaCTBOPEHHUE MPHU3HAKA B CKPEIIMBAHUM». DTO BO3PAXKEHHE MOJIYYHIIO HA3Ba-
Hue «kommap J[KeHKkuHca», BBUAY TPYIHOCTH €r0 OOBSICHEHUS B HaYAJIbHOM IIEPUOJIE.
Jlis onpoBepxeHUs Bo3paxeHus /[KeHKuHca HeoOX0IMMO OBbLIO 3HAHWE T'€HETUKH, a
r€HEeTMKa KakKk Hayka BO3HMKIAa juib B 1900 r., B roj NEepeoTKPHITHS 3aKOHOB
I'. Mengensa. B To ke Bpemsi, Toraa ObUIM W3BECTHBI MHOTOUMCIIEHHbIE ()aKThl, CBH/IE-
TEJIbCTBOBABILNE MPOTUB «PACTBOPEHHU MpPU3HAKA B CKpeluBanum»., Hanmpumep, xapak-
TepHasi TOpOMHKA Ha HOCY y MpeICTaBUTENEH KOPOJIEBCKOTO 1oMa bypOoHOB coxpaHu-
Jace Jaxke y BOCBMOIO IO c4eTy nokosieHus. Ilo pacueram @. J[»KeHKMHCa IpHU3HAK
JOJDKeH ObUT yMEHbIIUTHCS B 128 pa3. UeThlpHaALAThIi 110 CYETY MOKOJICHUN Tepror
HIprocOepu nmen, Kak 1 OCHOBOMOJIOXKHUK poaa (500 sier Ha3zan), cpociirecs nepBble U
BTOpbIE (pasmaHru Ha nanpuax pyk. Ho atu ¢akTel ocTaBasinch BHE BHUMaHUS UCCIENO0-
BATEJIEU-3BOJIFOLIOHUCTOB.

MHorna KpuTHYECKUE BBICTYILICHUS B OTHOLIEHMHU Teopun Y. JlapBuHA Kacauuck €ro
NEPEOLECHKN 3HAYEHUS MEPEHACETICHHS U HETOOLIEHKH BaXKHOCTH Ka4€CTBEHHBIX MPe00-
pazoBaHuil. OQHAKO TPAaKTOBKA JaHHBIX MOJOKEHUM COBEPIICHHO HE 3aTparuBajia Cylll-
HOCTH €T0 TEOPHUHU.

CymecTBoBan #_Apyroil GpoHT HCCIEAOBAHUMN, MPSAMO MM KOCBEHHO MPOTHUBOIO-
CTaBJIseMbIi JapBuHM3MY. KpuTuka gapBuHH3Ma OCOOEHHO YCWJIMJIACh B IEPUOJ BO3-
HUKHOBEHUs TeHeTuku. B 310 Bpems (koHer XIX - Hayano XX BB.) HE TOJIBKO B OHOJIO-
MM, HO M B JPYrHUX OOJIACTSAX €CTECTBO3HAHHWS, HAIAJKW Ha MaTepUAIUCTUUYECKHE
B3NVIsLABl yeUIIUCh. CyibObI 3BOIIOLMOHHOIO YUYEHHUSI U TEOPUH €CTECTBEHHOTO 0TOOpa
Pa30LUIMCh. DBOJIIOIMOHHOE YUYEHHE PACIPOCTPAHSIOCh IIUPE U IIUPE, a TEOPHS €CTe-
CTBEHHOT'O 0TOOpa — LIEHTPAJILHOE 3BEHO BCEW IBOJIIOLIMOHHON TEOpUHU — CcTajla MOJBEp-
ratbcsi OoJiee skecTKoi KpuTuke. [IpuunH 3ToMy OBLIIO HECKOIBKO, HO OCHOBHAS 3aKJIIO-

qacTCsd B OTCYTCTBHUU JOCTATOYHO CTPOIMX HAYYHBIX HpeI[CTaBJIeHI/Iﬁ 0 ABYX Ba)KHEH-
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IIMX SBJICHUSAX KU3HU U OOIIMX XapaKTEPUCTUK KUBOTO HA 3eMile — HACIEACTBEHHOCTH
Y U3MEHYHBOCTH.

BricTynass mpoTUB OCHOBHBIX MOJIOKEHUN Teopuu Y. /[apBrHHA, TEHETUKUA 3TOTO IIE-
pHO/ia ONUPATUCH Ha CIEAYIOIINE NMPUHLHUIBI. Bo-epBbIX, M0 UX MHEHHUIO, B TEOPUHU
UMeEeTCs ellle cllaboe dKCIepuMeHTanbHoe o0ocHoBaHue. OHU yTBEPKAAJIU, YTO MPUYH-
HbI HBOJIIOIIMM HEOOXOJAMMO M3y4aTh BHE BCAKOW CBS3M C TEOPETUUYECKUMHM CYXKICHUS-
Mu. OauH U3 HanOolsiee SIPKUX BbIpa3uTeNield Takoro B3rsina — Y. BaTcoH mmcan, 4ro
«MBI HE HYXJ1aeMcst 0osiee B 00IIMX Ujiesax 00 3BOTIOLUNY. Bo-BTOpBIX, Hacae1CTBEHHAs
M3MEHYUBOCTh paccMaTpuBajach B Ka4ecTBE IJIaBHOTO M HEMOCPEACTBEHHOrO (pakTopa
HBOJIIOLIMU, @ OTOOPY OTBOJMJIACH BTOPOCTENEHHAsI POJIb OpaKOBILKMKA HEYJauYHbIX MY-
TaHTHBIX ¥ THOpUAHBIX opMm. I'. e @puzom (1889) ObLia BbIIBUHYTA TMIIOTE3A 3BOJIIO-
I[UU, COTJIACHO KOTOPOIl HOBbIE BHJIbI BO3ZHHUKAIOT CPa3y, CKAUKOOOpPa3HO, MOCPEICTBOM
MOSIBJICHUSI OTJEIBHBIX KPYIHBIX M3MEHEHUI HACAEACTBEHHOCTH (MyTaluii) 6e3 Beay-
IIEro y4acTHusi ectecTBeHHOro oroopa. B paGorax B. Moranncena (1903) Opi1a mokasa-
Ha HeA((PEKTUBHOCTH 0TOOPA B UMCTHIX AUHUSAX (B MOTOMCTBE OJHOW CaMOOTUIOAOTBO-
pstolerics 0cooM, TOMO3UTOTHOM MO.00JIBIIMHCTBY NMPU3HAKOB). M XOTS TaKuX roOMO3H-
TOTHBIX TPy 0co0ei B MpHUpojie He BCTPEUAETCs, BEpY B MOTYILIECTBO OTOOpa 3TH IKC-
MIEPUMEHTHI MOPHIBAIIH.

B oOmieM, npuyuHON KPUTUYECKUX BBICTYIUJIEHUN MPOTHUB TEOPUU €CTECTBEHHOIO

otbopa Y. /lapBuHa OBIJI0 TO, UTO €1 «HE XBATAJI0» T€HETUUECKONH OCHOBBHI.

Bonpocsl 115 3aKpenyieHus MaTepuaJia.

1. Yto nano mumpoxkoe NpOHUKHOBEHUE B OMOJIOTHIO HCTOPUUYECKOTO MeToAa?

2. Kakue HampaBieHHs B OMOJIOTMH IOJIYYUJIU Pa3BUTHE IMOCIE MOSBICHUS TEO-
pun Y.JlapBuHa.

3. CpaBHutenbHO-3MOpHoOTIOTrHUecke uccaeaoBanus J. ['ekkensi, o00cHOBaHUE
UM OMOT€HETUYECKOTO 3aKOHa.

4. 3HaueHue OMOTeHETUYECKOro 3aKOHa B pa3paboTKe MeToJa TPOMHOIo na-
paienusma.
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5. Ilpumenenue 3BoIOIMOHHOTO MpuHIKIA B padotax B.O. KoBanesckoro, 3Ha-
YeHHe ero padoT.

6. CpaBHuTenbHO-3MOpuooruueckue wucciaegoranus A.O. KopajeBckoro wu
N.1. MeunukoBa, UX 3HAaUYCHHUE.

/. TlpumeHeHHne HBOIIONMOHHOrO MpuHIMMNa B padorax W.M. CeueHnoBa u

K.A. Tumupsizena.

C yeM cBA3aHO MOSABICHUE AHTUJAPBUHUCTCKUX T€YEHUI B OMOJI0TUN?

9. Pa3HoBHugHOCTH aHTHAApBUHU3MA B KOHIIE 19-r0 1 Havane 20-ro roj1os.

©

JIEKLIISI 7 OCHOBHBIE OCTYJIATbI CAHTETUYECKOI TEOPUU
IBOJIIOLIUU

1 OcHOBHBIE ATl PA3BUTHS IBOJIOIMOHHON TEOPUN — IapPBUHU3MA.

2 ®opMHUpPOBAHUE U OCHOBHBIC MOCTYJAThl CHHTETUYECKONU TEOPUU SBOJIOIUU.

1 OcHoBHBIE 3Tanbl pa3BUTHS IBOJIONMOHHON Teopuu — JapBuHU3Ma. B pa3Bu-
THUH DBOJIFOIIMOHHON TEOPHUH BBIACISIOT IMATh OCHOBHBIX 3TamoB. IlepBoiii stam — 1859-
1900 rr. yBeHUasCs KPYHUIEHUEM KOHLEIIIUU MOCTOSTHCTBA BUAOB (CM. Jekuuu 3 u 13).
Kpeannonusm norepsii 3HaueHuE HOMUHHUPYIOIETO B OMOJIOTHU MUPOBO33peHus. BTo-
poii satan — 1901- Havano 20-x-.TO/IOB - CBsI3aH C mepexooM B KoHIe XIX B. OT onwca-
TEJILHOTO U CPABHHUTEIHHOTO METOJIOB WM3YyYCHHs ABOJIOIMU, BO-TIEPBBIX, K IKCIEPH-
MEHTAJbHBIM HCCJICAOBAHUSIM OTOOpa Kak MPUYMHBI BO3HUKHOBEHHUS U COXPAHEHUS
aJanTayii u, BO-BTOPHIX, K U3yUYECHUIO B MPUPOJIHBIX YCIOBHIX €CTECTBEHHOTO 0TOOpa
KaK TPUYUHBL 00pa30BaHMs pa3HOBUAHOCTEN W BUJIOB. Ha (akTrueckux NaHHBIX Oblia
JaHa XapaKTEePUCTHKA HACIICICTBEHHONH M3MEHYMBOCTH. BMecTe C TeM, B 3TOT MEPHO/T
Ha0Ar01aeTCs pe3koe 000CcTpeHre 0OpHOBI MEKTY TAPBUHU3MOM M JPYTUMH HalpasJe-
HUSIMU, TIPOJI0JKaBIIEHCs 10 cepeaunbl 20-X rogoB XX B. ['1aBHas mpuyrMHa 3TOTO CO-
CTOWT B CIeAyIOIEeM. B Hauaje CTaHOBJICHUS TEHETHUKH €€ TIOJIOKCHHS OBLITH MCITOJIh30-
BaHbI JUISI CO3/IaHKUS HOBBIX KOHIIENIIMH 3Bomtonnn. Cam 1o cede 3ToT (hakT ObLT 3HaAMe-
HaTereH. OH CBUIETENbCTBOBAI O TECHOM CBSI3M T'€HETUKH C TEOPHUEH 3BOJIIOIMH, HO

BpeMs UX OObeAMHEHHS ObUIO Brepeau. TpeTuil 3Tanm B pa3BUTUU TEOPUHU IBOJIIOIUU
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npuxoautcsi Ha KoHer| 20-x — Hagano 30-x rogoB, Koraa uaet GopMUpOBaAaHUE CUHTETHU-
YEeCKOM TeOpUH HBOJIIOLKU. YeTBepThIil 3Tall BKIItOUaeT nepuos ¢ konna 30-x 10 Hauaja
50-x romoB. I1aTeIii aTan HaunHaeTcs B 50-x 1 npoaokaercs 10 80-x TT.

2 @opMUpOBaHNE U OCHOBHBbIE MOCTYJIAThl CHHTETUYECKOI TEOPHHU IBOJIIOIUH.
Cuntetnueckas Teopus spooruu (CTD) npencrapisieT coOol cuHTe3, 00bEAUHECHUE
napBuHu3Ma (teopus Y. JlapBuHa U €ro CTOPOHHUKOB) C T€HETHUKOM, IKOJIOTHUEH, IPYTH-
My Haykamu. [1yTh k cuHTE3y OBUT HE MPOCTHIM. [IepBbIM IIaromM Ha STOM-ITYTH MOKET
CUMTATHCS BCKPBITUE 3aKOHOMEPHOCTEMN paCIPEEIECHNS] XPOMOCOM HIPH KIIETOYHOM Jie-
nernu. OCHOBBIBasACh Ha 3TUX (akrax, A. BelicMaH BBIABUTAET NPUHYUN HEBO3MONCHO-
cmu nepeoayu no Hacieocmsy oaazonpuodbpemennvix npusHaxkos, Ha pyoexe XIX-
XX BB. npoeccop MockoBckoro ynupepcurera A.A. Ko moctaBuin Borpoc o MoJie-
KYJSIPHOM MEXaHU3MeE Iepeayu MpU3HaKoB Mo HachaenacTBy. B 1927 roay pycckuii yue-
Heii H.K. Konb1oB crenan npeanonaokeHue 0 HAJIMYUKA «HACJIEACTBEHHBIX MOJIEKYID»,
OTKPBITBIX MHOTO JIET CITYCTS, I O MaTPUUHON penpoAyKiuu xpomocoM. [Ipu cunTese
JApBUHHU3MA U T€HETUKHU MOJOXUTEIbHYIO POJb Chirpajia MyTallUOHHASI TUIIOTE3a 3BO-
mouuu I'. ne ®@pusza, yCKOPUB HAKOILIEHWE TOUHBIX JAHHBIX IO HACJIECTBEHHOM W3-
MEHYMBOCTH B x’uBOU mpupoae. Ho cinexyer moguepknytsh, uto I'. ne @pus orpunan
TBOPYECKYIO POJIb 0TOOpA, TIPUHUMAJ TPAKTOBKY BHJA KAaK '€HETUUYECKU Jajee HE pas-
JIO)KMMOM €UHUILIbI, OTJIMYAIOIIEHCS OT ApYrod mogoOHON €IMHMIIBI JIUIIb 110 OJHOMY
HACJIEICTBEHHOMYIIpU3HaKy. Tak, HU3KOPOCIbIE U BBICOKOPOCIBIE MYTAHTBHI SHOTEPHI
I'. ne ®pu3 cunrasn BNOJHE CAMOCTOATENIbHMU BuAamMu. bosbiioe 3HaueHue B popMupo-
Bannu CT3 mmena okoHYaTeNbHO OodopmuBIIascs, Omaromaps padoram T. Moprana,
A. CrepreBaHTa U Jp., XpOMOCOMHAas TEOpPHUS HACIEACTBEHHOCTH. B moTOKe reHeruye-
CKHX MCCleoBaHui hopMupyeTcs: «npuHiun Xapau-BaiinOepray, coriiacHo KOTOpoMy
MpU OTCYTCTBHH BHEITHUX JABJICHHUI YacCTOTHI T€HOB B MOMYJISIUU JOJDKHBI OBITH TO-
crostHabiMU. B 1920 r. H.W. BaBunos chopmynupoBasl 3aKOH rOMOJIOTHYECKUX PSJIOB B
HaCJIEJICTBEHHON M3MEHYUBOCTU. OH OOBSCHSII 3TO SIBJICHUE TEM, YTO B T€HOTHUIIE OJTHO-

IO M3 YICHOB OJIM3KHUX BHAO0B 3aKOAHMPOBaHa BO3MOJKHOCTDb O6paBOBaHI/I${ TOIrO WUJIM UHO-
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ro npusHaka. I1o3TOMy C BBICOKOW CTENEHBIO BEPOSATHOCTM MOYKHO IPEAIOararhb
HAXO0XJICHUE MMOJ00HOI0 NMPU3HAKA U Y IPYTHX BUJIOB JaHHOW rpynmbl. B cooTBeTcTBHM
C YKa3aHHBIM 3aKOHOM «4eM OJIMKe MEXTy COOOM BHUIBI U POJIbI, TEM OOJIbIIIE CXO/ICTBA
B M3MEHUYMBOCTH HX Mpu3HakoB». 3akoH H.M. BaBuioBa nmeer oOuiedbuonornyeckoe
3HAYEHUE, OH 00JIeTYaeT MOUCKU HYXHBIX JUJISl CENEKIMU MYTAHTHBIX PACTEHUN U JKU-
BoTHBIX. B 1926 roaxy C.C. UerBepukoB Hamucai paboty «O HEKOTOPBIX MOMEHTaX
ABOJIIOLIMOHHOIO IIPOLIECCa ¢ TOYKU 3PEHUS COBPEMEHHOM I'€HETUKW». Ee-IpupaBHUBa-
I0T 110 3HaYUMOCTH K Tpyaam ['. Mennens. Boixoa B cBeT paboThl, 110 CYTH, Jajl Hayajo
CUHTETUYECKON TEOPHH IBOJIFOLMHU (XOTs Ha3BaHUE 3TO mosBwiIock no3xe). C.C. Yer-
BEPUKOB Ha OCHOBE OOJIBLIOrO (PaKTHUECKOro MaTepuania Jejiaet cieayromue 00ooie-
Huda: 1) B mpupoae MyTalMOHHBIA MPOLIECC MPOUCXOAUT. TaKkKe, Kak B J1a0OPaTOPHBIX
OTBITAX, YTO MO3BOJIACT JAaHHbBIC MOCICAHUX MMEPEHOCHTH Ha MPHUPOIHBIC CUTYallud; 2)
BO3HUKHOBEHUE HOBBIX MYyTallMil TPOUCXOIUT HEMPHIPHIBHO Y BCEX KUBBIX OPTaHU3MOB,
HO OOJIBIIMHCTBO M3 HUX OKAa3bIBAETCS PELIECCUBHBIMU MO OTHOILICHUIO K JTUKOMY BHUY;
9YeM JIOJIBINE CYIECTBYET MOIYJISIIIUS, TeM OOJIbIIE B HE HAKAIUTUBACTCS] CKPBITBIX MY-
Tauuii; 3) npeobiiajaHue NaHMUKCHH. Y»OOJbITMHCTBA MIPUPOJHBIX NOMYJISIUNA obecre-
YUBaeT MpOsBIICHUE 3aK0oHa Xapau—BaiinOepra, B TpOTHUBOIOIOKHOCTh 3TOMY OTpaHU-
YEHUE MAaHMUKCUU, PaCIajl €IWHOW NOMYJSALMU HApYyIIAET CKPEIIMBAHUE MEXAY €€
rpynnamMu, U30JsThl IPUOOPETAIOT UHOM TeHO(DOH/I, YTO UMEET 3HAUCHHE JIJIs1 SBOJIOIU-
oHHBIX TIpeoOpazoBanuil. [lo manueM C.C.YeTBeprKOBa YHCICHHOCTh MOMYJISAINN Me-
HSETCSA, YacTO UYIbCUPYET C CE30HHOM, 'OJIOBOM U MHOTIOJIETHEN mepuoaukoun. Takue
KoJieOaHus — 'BOJTHBI *KU3HHU ~ TAK)Ke MMEIOT 3HaUYCHHE IS dBoronuu. [Ipu aToM, Bax-
HO TO, YTO OYepeHasi BOJHA HAYMHAETCS C HEOOJBIION MOMYJISIUU C CUIIBHO CMEIICH-
HBIM PaBHOBECHEM T'€HOB, HAPYLIEHWEM YacCTOThl UX BCTPEYaeMOCTH. B HOBOM moryns-
UM 0COOM HE MOTYT OBITh XPAaHUTEISIMUA BCEX T€HOB POAUTEILCKOM MOMyNIsaiuu. Penkue
paHblIe TeHbl MOTYT CIIy4ailHO BO3pAaCTH B UMciie, OJaroopsi pa3MHOKEHUIO UX 00Jia-
nateneit. [loaToMy HOBast monyJisALMs Oy/eT UMETh UHOW MYTAIIMOHHBINA (POHJI, YEM PO-

IUTENbCKast, U ABOIONMS ee noiaeT no apyromy. C.C YUeTBEpUKOB OTMEUAET, UTO BaXK-
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HEUIMM (HaKTOpPOM IBOJIIOLIUU SIBISIETCSl €CTECTBEHHBI 0TOOp. Bee apyrue daktopsr
M3MEHSIOT YHMCIEHHOCTh T€HOB B MOMYJISAIIUK CIIy9aifHO, HEHAMpPaBlieHHO. ToJIbKO 0TOOp
— Mpoliecc HanmpaBiIeHHbIA. IMEHHO OH OCyIIecTBIIsSIET 0OPaTHYIO CBSI3b MEXKY YCIOBH-
aMH oOuTaHusg ¥ TeHo(oHI0M TomyJsaiui. ClielyeT OTMETUTh BaXHOCTh OOOOIICHMUIA,
caenanHbix  C.C. UeTBEpUKOBBIM, U MPEXKAE BCErO €r0 BBIBOJ O HACBHIIICHHOCTHU IIPU-
POAHBIX MOMYJISAIUNA pasHBIMU MyTalUsIMU. B Xoje «mepepaboTku» MyTalui Mo Jaeu-
CTBHEM €CTECTBEHHOT'O OTOOPa OCYIIIECTBIISIETCS TIPOIIECC IBOIOIUU.

B cBsi3u ¢ pa3BUTHEM I'€HETUKH, HKOJIOTUH, IPYTrux Hayk, B 30-x ~ 40-x r.r. mpowuc-
XOJIUT HAKOIUICHHE HOBBIX OMOJIOTMUECKHX MAHHBIX, CIIOCOOCTBOBABIINX YKPEIUICHHIO
napsuHuzma. K 30-m rogam paboramu anrnuiickux ydensix P. @uinepa, . Xomnaelina,
C. Paiita Obuta co3maHa MaTeMaTUuecKasi TEOPHUs DBOJIIOLUM, MO3BOJIsIONMIAs hopmMaiu-
30BaHHO OMHUCHIBATH U3MEHEHHSI T€HETUUECKON CTPYKTYPhI OMyJisiiiuid. brnaronaps uzy-
YEHUIO T€HETUYECKOI0 COCTaBa MOMYJISALNI YIAa€TCs 'BCKPBITh OCHOBHBIE 3aKOHOMEPHO-
CTH HaYaJbHBIX ATANOB 3BOJIOLMH. B KauecTBE CyOCcTpara M 3JIEMEHTAPHOU €IUHUIIBI
ABOJIIOLIMM CTaJM paccMaTpuBaTh nonyisuuio. VMccnenoBanus, npoBeaeHusie P.A. ®u-
mepom, H.IT. JIlyoununsim u JI.J{. PomaiiioBeim, C. PaliToM u 1p., mOKa3ajau, 4TO B IBO-
oMK OOJBIIYIO0 POJTh UTPAET U3MEHEHNE YAaCTOTHl BCTPEUAEMOCTH ajuiesieil Oaronaps
KOJIEOAHUSIM YMCIICHHOCTH TIONYJISIIIUN, yTpaThl T€HOB, TO €CTh OJlarojaps «reHETHKO-
ABTOMATHYECKUM ITIpolieccam» uin «apeidy renoBy. ['eHeTnueckue uccie10BaHus 1mo3-
BOJIMJIM MIPOAHANN3UPOBATh OCHOBHBIE MOMEHTHI MPOTEKAHUS SBOJIOIMOHHOTO MPOIIEC-
ca OT TOSIBJICHHUS HOBOT'O MPHU3HAKa B MOMYJISIIMU JO BOBHUKHOBEHHUSI HOBOTO BUja. Tou-
HbIE TIOAXOBL TOMOTJIM BBISICHUTH POJIb OTJIEITBHBIX 3BOJIOIMOHHBIX (aKTOPOB, chop-
MYJIAPOBaTh MPENICTABICHUS 00 371eMeHMAPHOU I801H0OYUOHHOU eOuHuye (TTOMYIISIIN),
3IEMEHTAPHOM HBOJIIOIIMOHHOM Mamepuane U AeieHuu. Bce 3T0 MPUBENIO K CO3/IaHUI0
H.B. Tumodeesim-PecoBckum u @.I". Jlo6pkanckum B 1937-1939 rr. yuenus o muxpo-
96010YyUY — OJTHOTO W3 TJIABHBIX Pa3/I€JIOB COBPEMEHHOW TEOPWUH SBOJIIOLMU. TepMuH
«MUKpos6oatoyusy Obu1 BriepBbie uconb3oBaH 0. A. Oumunuenko B 1927 r., ajs toro,

YTOOBI MMOAYCPKHYTb HCCBOANMOCTD, HA B3IIAA aBTOpPA, IIPOHCCCOB 3BOJTOIHUH KPYITHOTO
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MaciiTaba K rnpoieccaM BU000pa3oBanus. B coBpeMeHHOM cMbIcie TEPMUH ObLT TpeI-
noxen @.I'. loopxxanckum (1937 r.) u H.B. Tumodeersim — PecoBckum (1938 1.).

B XX B. monyuwnu pajipHEiIee M3ydeHHUE SKOJOTHYECKHUE (DAKTOPhI SBOJIIOIUU.
3HamMeHaTeNbHO OBLIO TO, YTO BHOBH mocie Y. JlapBuHa MMpPOKO ucciemayeTcss boproa 3a
cymiecrBoBanue ([x. Xonaein, I'.®. Iayse u ap.). UccnenoBanusmu B.H. CykaueBa u
€ro YYEHUKOB ObUIO YCTAHOBJIEHO, YTO M3MEHEHUS] MHTEHCUBHOCTH OOpHOBI 3a‘CyIlle-
CTBOBaHHE B IOCEBAX PACTEHUI PA3HOM IJIOTHOCTH M Pa3HOr0 KaYECTBEHHOLO COCTAaBa
MIPUBOJIAT K M30UPATEIIBHOMY MEPEKUBAHUIO 00Jiee CTOMKUX 0COOeH. BrisiICHUIOCH, UTO
JakKe MPU 3HAYUTEITHLHOW CTETICHM 3aryIieHus OOIell YTHETEHHOCTH PAaCTEHUN HE TPOo-
HCXOAMIO, a BCerjga HaOJI0AaNoCh BBDKMBAHHE OJHUX OcCQOel Mpu Tudenu ApyTUx.
B.H. CyxkaueB caenan BaXHbIA BBIBOJ O TOM, 4TO OOpbOa 32 CyIIECTBOBAHUE €CTh pe-
aNbHBIA (PaKT, YTO OHA B UTOTC HEM30EKHO MPUBOJIUT K QTANTUBHBIM 3BOJIIOIIMOHHBIM
npeoOpa3oBaHUsIM. DTH pabOThl OB MPU3HAHBI KJIACCUUYECKUMH B OMOJIOTHU U BOILIH
BO MHOTHE CBOJIKH I10 3BOJIIOLIMOHHON TEOPHHU. DKCIEPUMEHTAIBHOE U3yueHUue 00pbObI
3a CyIlIECTBOBAHHUE MPOBOAWIOCH U HA KUBOTHBIX. BBIIO YCTAaHOBJIEHO, UTO BaXKHBIM pe-
TYJISTOPOM IUIOTHOCTH OCOOEH Yy 9KHBOTHBIX SBJISIETCS OOOCTpEHHE BHYTPUBHIOBOMN
KOHKypeHUuHU. [IIOTHOCTh BIIMSIET M HAa OCHOBHBIE IPOLIECCHI KU3HEAEITEIBHOCTH
(pocT, aKTUBHOCTh TIOBEJICHHS B JTOObIUE THIIU U pa3MHOXKEHHUH). B paccMapuBaeMblii
MEePUOJT MPOBOJUTCS AETATbHOE HKCIEPUMEHTAIBLHOE U MAaTEMAaTUYECKOE U3YUEHUE HE
TOJIbKO OOpPHOBI 3a CYIIECTBOBAaHUE, HO U €CTECTBEHHOIO0 OTOOpa, MIMEET MECTO pa3Bu-
tue teopun Buaa— H.M. BaBunos, 3. Maiip, K.M. 3aBanckuii, B. I'pant u ap. 3Hauun-
TEJIbHBIN MPOTPEcC B U3yUYEHUU MEXaHU3MOB 3BOJIOIMOHHOIO MpoLiecca CocoOCTBOBA
pa3paboTKe HE TOIBKO MPOOJIEM MHUKPOIBOIIOINU, HO U 00JIee KPyITHOT0, MAaKPOIBOJIIO-
nroHHoro ypoBHsi — padotsl H.M. Basunona, J[xx. Cumncona, A.H. CesepiioBa u Jp.
A.H. CeBeprioB u €ro mkosia MpoBOJWIM KOMIUIEKCHYIO NPOrpaMMy HMCCIIEIOBaHHUN B
00J1aCTH 3BOJIIOIIMOHHON Mopdosoruu. beuio co3nano yyeHue o0 U3BMEHEHUSIX OHTOTre-
HE3a KaK MCTOYHMKE (PUIIOT€HETUYECKUX IpeoOpa3oBaHuid, pa3paboTaHbl MOJOKEHUS O

IIaBHBIX HAIIPABJICHUAX 3BOJIOLHOHHOI'O IIpoHecCCa, YCTAHOBJIICHBI 3aKOHOMCPHOCTH
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IIPOTPECCUBHOTO pa3BuTHA. DOJIBIION BKIaa B CO3JaHUE CHHTETHYECKOW TEOPUHU IBO-
moru BHec ML.U. IImanbrayzedH. OH BBICOKO OIEHWJI Ba)KHOCTh JAPBUHOBCKOM HJIEH O
00pr0Oe 3a cymiecTBoBaHuE. MM BbIJIEJICHBI U PACCMOTPEHBI BO B3aUMOCBSI3U 2 (pOPMBbI
€CTECTBEHHOT'O 0TOOpa: ABIKYIIMN M CTaOWIM3UPYIOMINMA, CO3/1aHa TEOPHUSI CTaOMITU3U-
pytomiero ordopa. OnyosnukoBanusie V.M. [lImanbrayzeHoMm paOoThl OXBaTHIIM, BaX-
Helme npoOjaeMbl JapBUHU3MA, HAM00JIee 3HAYUTENbHBIMUA U3 HUX SBISIOTCS — «IlyTH
¥ 3aKOHOMEPHOCTH 3BOJIIOIMOHHOTO mporecca» (1939-1940), «DakTopbt. SBOJIOINN
(1946), «IIpodnemsr napeuau3Ma» (1969). B paccmaTprBaeMblil epuox BBIIIEI PSIT U3-
JaHWM, Ha3BaHMSI KOTOPBIX IMOKA3bIBAIOT UX OOIIyI0 HANpaBICHHOCTh: «l eHeTHKa H
npoucxoxacaue BuaoB»(1937) @.I". Jloopxkanckoro, «CrcreMaThKa M IMPOUCXOXKICHUE
Bu0B»(1947), «300mornyeckuii By u 3Bomoiusa»(1968) 9. Maiipa, «Dsomtonus. Co-
BpeMeHHbIH cuHTe3»(1942) k. Xakcmu. @.I'. JIoOpKaHCKUI MPEUIOKWIT pa3inyaTh
TPHU YPOBHSI 3BOJIOLMOHHBIX IPeoOpa3oBaHU BHYTPU BUJA, B KOHEUHOM HTOTE MPUBO-
IAIMX K 00pa30BaHUIO BUJIOB U 00Jiee KPYMHBIX TakCOHOB. [lepBbIil ypOBeHb CBOJIUTCS
K MpoLieccaM HAcJeJICTBEHHON M3MEHUMBOCTH — MyTalusaM 1 pexomOuHanusaMm. Cynpba
MyTalMil U peKOMOMHALIMKM OMPENeAsSETC KOMIUIEKCOM (DaKTOpOB, NEUCTBUE KOTOPHIX
COCTaBJISIET BTOPOM yYPOBEHb DBOJIOIIMOHHBIX MpeobpazoBanuii. Ha 3ToM ypoBHE ocy-
HIECTBIISIETCS 0moOop Haubolilee ONAronpUsITHHIX MYTallMd W PEKOMOMHAIMI TEHOB.
BaxxHoe 3HaueHue Ha 9TOM YPOBHE MMEET MUTpALMs U M30Jsuusa. Murpanus ocobei
CIOCOOCTBYET PACCEICHUIO MYTAaHTOB B 0oJiee MOAXOISAIINE YCIOBUS, YTO MOXKET OKa-
3aThCsl MPUUYMHOW pacIiaJieHue BU1a HA HOBbIE BHYTPUBUIOBBIE (POPMBI. DTOMY CIIOCOO-
CTBYeT U M30Isiusl. OTOOp, MUTpAUs U U30JIALINA, & TAKKE MyTalluu U PeKOMOMHAIUH,
peodpPasytoT TeHETUYECKYIO CTPYKTYPY HOIYJISILIMI B COOTBETCTBUU C Pa3HBIMH YCIIO-
BUSIMU OOMTaHUAMH BUAA. MITOrOM 3BOJIIOLIMOHHBIX MPEOOpa30BaHUIl HA 3TUX YPOBHSX
ABIIsieTCs BHYyTpuBUIOBas nuddepenimanus. Ha Tperbem ypoBHE 3BOJIIOLKN TPOUCXO-
IUT 00pa30BaHUE CAMOCTOSITENBHBIX BUJIOB U3 BHYTPUBHUIOBBIX (opM. B pycckom nepe-
Bosie Bhinuia kKHura J[x. Cummcona «Temmsl u dopmbl 3Bomrormm» (1948). ABrop K

HanboJiee CyleCTBEHHBIM (hakTopaM, BIUSIONIMM Ha CKOPOCTh M MYyTH DBOJIIOIHH, OT-
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HOCHT: U3MEHUHUBOCTh, YACTOTY MYTallUi, XapakTep MyTalui, OBICTPOTY CMEHBI MOKO-
JICHUH, pa3Mepbl TOMYJISIUNA U €CTECTBEHHBIN 0TOOp. B KHHre OTHOCUTENHFHO MYyTallui
yKa3aHo, 4TO ecyid Obl YacTOTa MyTallMil criocoOHa Oblja CTaTh CTOJIb BBICOKOM, a Mpo-
yrie (PaKTOphl CTOJIb CIA0BIMHU, TO B 3TOM CIy4yae OHU MOTJIM Obl  OBITH OIpeneso-
muM ¢pakropom 3Botounnd. Kpome Toro, Mmyranuu Morim Obl CTaTh OCHOBHBIM (haKToO-
POM 3BOJIIOIUU MPU YCIOBHUH, €CIU Obl OHU OBLTM CTPOTO HAINpPABJIEHBI, @ HE CyYailHbI.
OpHako MyTalMy CIIy4ailHbI MO0 OTHOIICHUIO K MPUCIOCOOUTENHHOMY OITUMYMY, IpH-
CIIOCOOUTEIPHOW MOYKET OKa3aThCs JIMILIb HEOOJbIIasg UX 4acTh U oHa MeHbuie 50%.
[Ipu 3THX ycnoBusx oOumii a3 pext MyTanuii aBiseTcs JeCTPyKTUBHBIM. BmecTe ¢ TeMm,
kak orMmeyaeT . CUMIICOH, BHICOKYIO U3MEHUYHMBOCTh B MOMYJSALHUNA MOXKHO paccMart-
pUBaTh KaKk CBOETO pojia 0aHK, IJIe Ha TEKYIEM CUETy HaXOMATCA MyTallud U OTKY/1a UX
MOKHO TIpH TEpBOM HATOOHOCTH U3BATh, HE OXKNHIasi BO3HUKHOBEHHUS HOBBIX.
HeiitpanbHbie U BpeIHbIC TPU3HAKU (B OCOOCHHOCTH; HO HE TOJBKO, PEIIECCUBHBIEC) MO-
I'YT COXPaHATHCS U B Cllydyae U3MEHEHHUs HANpaBICHUS O0TOOpa CTaTh MOJE3HbIMU. YTO
KacaeTcsl eCTECTBEHHOI'0 0TOOpa BHYTPUIPYHIIOBBIX, MEXKUHIUBUIYaIbHBIX U3MEHEHUH,
TO OH, 10 MHEHHIO aBTOPA, SIBISETCS 110 CYIIECTBY, TBOPUYECKOM CHIIOHN, TaK KaK OIpee-
JICHHO IPUBOJUT K BO3HUKHOBEHHIO TPYIII (MOIMYJISALNNA) HOBOTO KayecTBa.
OcHOBHBIE TIOCTYJIaThl CHHTETUYECKOW TEOPUH HBOJIIOIMU BBIPAXKAIOTCS CIAEAYIOIIUM
ob6pazom (H.H. Boposnros, 1999):
e MartepuaioM sl 3BOJIOLUH CIYXaT HACJIEICTBEHHbIE U3MEHEHUSI — MyTa-
i (Kak MpaBHIIO, TeHHbIEe). MyTallMOHHBIN MpollecC — MOCTaBIIUK MaTe-
puana st oT0opa — HOCUT CITy4aiiHbI U HEHAIPABJICHHBIN XapaKTep.
e OCHOBHBIM ABMXYIIMM (PaKTOPOM 3BOJIIOLUU SIBIISIETCS] €CTECTBEHHBIN OT-
00p, BO3HUKAIOMINI HA OCHOBE OOPHOBI 32 CYIIIECTBOBAHUE.
e HaumMenbiei 3BONIONUOHAPYIOIIEH €IUHULEN SBIISIETCS OIS
e DBOJIONUS HOCUT B OOJIBIIMHCTBE CIIy4yaeB JMBEPICHTHBIM XapakTep, TO
€CTh OJJUH TAaKCOH MOET CTaTh MPEJKOM HECKOJIbKUX JOUYEPHUX TAaKCOHOB,

HO K&)KI[BIﬁ BUa HUMECT CHHHCTBCHHBIﬁ HpCI[KOBBIfI BUJ, CAWHCTBCHHYIO
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PEIKOBYIO MOMYJISALIHIO.

e DBOJIONMUS HOCUT MOCTENEHHBIA U IIUTENbHBIN XapakTep. Bugoobpazosa-
HUE KaK 3Tal 3BOJIOLMOHHOTO Mpoliecca MPeACTaBIsIeT co00i Mocien0Ba-
TEJIbHYI0 CMEHY OJHOW BPEMEHHOW MOMYJSLHUU Yepelod MOCHeoYIOIINX
BPEMEHHBIX MOMYJISIHIA.

e Buja cocTout U3 MHOXKECTBa COMOIYMHEHHBIX MOpdoaornyecku, hU3noo-
TMYeCKH, OMOXUMUYECKH, TEHETHUECKH, IKOJIOTUYECKH OTIMYHBIX, HO pe-
OPOAYKTUBHO HE M30JMPOBAHHBIX €IMHHI] — MOJABUIOB ¥ momyssiuil. Ox-
HAaKO M3BECTHO HE MaJI0 BUJIOB C OTPAaHMUYEHHBIMH, apeajlaMH, B MpeAesax
KOTOPBIX HE YJAETCs BBIICIUTh CAMOCTOATEIbHBIE ITOJIBU/IbI, @ PEIUKTOBbIC
BUJII MOTYT COCTOSITh M3 €AMHCTBEHHOH momyisiuuu. CyliecTBOBaHUE Ta-
KHUX BUJIOB, KaK MMPaBUIIO, HE JJOJITOBEYHO.

e Buj cymecTByeT Kak IeJIOCTHOE U 3aMKHYTOe oOpazoBanue. LlenocTHOCTD
BUJIA TOJJICPKUBACTCS MUTPAUUSIMU OCOOEH M3 OAHOM MOMYJISIUU B JIpYy-
I'Yy10, IPY KOTOPBIX HAOIIOAASTCS OOMEH ajuIeNs MU («IIOTOK TEHOBY).

e [lockoibKy OCHOBHBIM "KPUTEPHUEM BHUJAA SIBISIETCS €0 PENpOAYKTUBHAS
U30JISILIMSL, TO 3TOT KPUTEPUN HE MPUMEHUM K (opMam, y KOTOPHIX OTCYT-
CTBYET IOJIOBOM Hpoliecc (MPOKAPUOTHI, HU3IINUE SYKAPUOTHI).

e Makpo3BONIOHMS Ha YPOBHE BbIlIE BUAA (PO, CEMEICTBO, OTPsiA, KJIAcC U
Ip.) UACT myteM Mukpospooruu. CormacHo CTD, He CYIIECTBYET 3aKO-
HOMEPHOCTEH MaKpOIBOIIOIUH, OTIMYHBIX OT MUKPOIBOJIOIUHU, TO €CTh,
JUTSL HBOJIIOLIMU TPYII BUJOB XUBBIX OPraHU3MOB XapaKTEPHBI T€ K€ Mpe.-
MOCBUTKH M IBUKYIITUE CUITBI, YTO M JIJIsl MUKPOABOJIIOIIHH.

e Jlio06oii peanbHbli (a HE COOPHBII) TAKCOH UMEET MOHO(DHUIIETUYECKOE MPO-
UCXOXKJICHUE.

e DBOJIONUS UMEET HEHAIPABJICHHBIN XapakTep, TO €CTh HE WJET B HaIpaB-
JIEHUU KaKOU-JTMOO KOHEUYHOH IIEH.

Takum o6pazom, B XX Beke B OMOJIOTHUECKMX HayKaxX ObUIM CJENIaHbl OTKPBITHSA
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OO0JIBIIOTO TEOPETUUYECKOTO M MPAKTUYECKOro 3HaueHus. brmaromaps ¢hopMupoBaHHIo
CTD B Ouonornu oopmmiIach 1EIOCTHAs CUCTEMa B3IJISIOB HAa CyOCTpar, MPUYMHBI,
3aKOHOMEPHOCTH 3BOJIIOIUOHHOTO npouecca. [ cozpanus CTI O60mbIIy 0 poJib ChIT-
panu uccnenosanus H.U. Basunosa, T. Moprana, C.C. YerBepukosa, H.B. Tumogeena-
Pecorckoro, ®d.I'. Jlo6pkanckoro, P. ®umepa, C. Paiita, WU.M. IImanbrayseua,
H.IT. Ay6ununa, b. Penma, JIx. I'ekcnu, . Cumrcona u ap.

CuHTeTH4ecKast TEOpHs IBOJIIOLIMH BCKPbLIa TNTyOWHHbBIE MEXaHU3MbI 3BOJIOLIMOHHO-
ro Ipolecca, HaKOMuIa MHOXKECTBO (PAKTOB M JTOKA3aTENbCTB 3BOIKOIUU-)KUBBIX Opra-
HU3MOB, OOBEANHMUIIA JaHHBIE Pa3HBIX OMOJOTMYECKUX HayK. BajkHble OTKpBITHS, Clie-
JIAaHHBIE BBLAAIOIIMMUCS YYSHHBIMH, TOATBEPIMIHN MOJIOKEHUE JapBUHU3MA, YTO (PaKTO-
paMu 3BOJIIOLIUU SIBJISIIOTCS HACIEICTBEHHAS M3MEHUMBOCTh; OOphOa 3a CyIIECTBOBAHUE,
€CTECTBEHHBIN 0TOOp. Bo B3anMoaelicTBUM OHM OINPENEsitoT 00pa3oBaHue alanTaluil 1
BUJIOB, HO HAIIPaBJISIET dBOJIIOLUIO €CTECTBEHHBIN OTOOD. PazBuTue Teopuu 3BOIIIOLNY B
HOBBIX YCJIOBUSAX O3HA4aJI0 TOP>KECTBO MPUHLMUIIOB TapBUHU3MA, MOCKOJBKY ee QyH/a-
MEHT COCTaBWJIO YYEHHUE O €CTECTBEHHOM:OTOOpE KaK IIaBHOM ABMXKYIIEM U WHTErpU-

pytoiieM (pakTope IBOITIOLHH.

Bonpocs! 1J1s1 3aKkpenJieHusl MaTepuaJia.

Kakue ocHOBHBIE TSTh ATANlOB B Pa3BUTHH IAPBUHU3MA MOKHO BBIICIIUTh?

Uro mpencTaBisieT co00i CHHTETUYECKAsI TEOPHS IBOJIIOITIH ?

OcCHOBHBIE NOCTYNAThl CAHTETUYECKOW TEOPUHU SBOJIOLINH.

B uem 3aki104aroTCsi OCHOBHBIE YEPThl COBPEMEHHOI'O 3Tana pPa3BUTHS JapBU-
HU3MA?

5. MO’HO 71 cKa3aTh, UTO JAPBUHU3M «yCTapes» BO BTOPOM noJjioBuHe 20-10 Beka?

e
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PA3JIEJI 3 MUKPOSBOJIIOLIAA

JEKIUS 8 TEHETUYECKASI UBSMEHUUBOCTDH — DJEMEHTAPHBIN
IBOJJIOIIMOHHBIN MATEPHUAJI

1 OcHOBHBIEC NOHATHSA U TUIIEI K3MEHYHUBOCTH.

2 XapaKTepuCTHKa HACIEICTBEHHON N3MEHYMBOCTH (MyTallid U PEKOMOWHAIIAN).
3 Posib cpefibl B IPOSIBJICHUN U3MEHUHUBOCTH.

4 PoJp HEHACIIEICTBEHHBIX U3MEHEHNUHN B DBOJIIOIINHN.

1 OcHOBHbIE MOHATHUSL ¥ TUNBI U3MEHYMBOCTH. OOIIHME MPUUNHBI TCHETHUECKOU
M3MEHYMBOCTU PazHOOOpa3Hbl. B 0CHOBE BO3HMKHOBEHUS] U3MEHYMBOCTH KakK BCeoOIle-
ro SIBJICHUUS KUBOW MPUPOABI HA MOJIEKYJISIPHOM YPOBHE JISKUT KOHBAPUAHTHAS pely-
mkanus. Best HaGmrogaemas uzmenuugocms Kakoro-jinOo TMpU3HAKA WM CBOMCTBA B
npejenax HOpPMbI PeakiMu Ha3bIBaeTCs genomunuyeckol. B obmiel GpeHoTunmuecKkom
usMenunBocTr nonyssaiuu (A.B. S1610koB, A.F.\JOcydos, 1989) moryT ObITh BBIICIE-
HBI JIB€ JIOJU: T€HOTUIIMYECKAas, WJIM HACIIEICTBEHHAs, U MapaTUIINYECKas, BbI3BAHHAS
BHEIIHUMU YCJIOBUSIMH.

Kak ormeuanoces panee, Y. JapBUH BBIACISUI ONPEAECICHHYK) W HEONPEACICHHYIO
u3MeHunBocTh. [lepBas (opma. m3MenunBocTy, o3Havaronias no Y. apBuHy ompene-
JICHHYI0, XapaKTEPHYIO IS JAHHOTO BUJA PEAKIIMIO Ha U3MEHEHHUS BHEIIHEN Cpebl, 110
COBPEMEHHOM TEPMHUHOJIOIMH COOTBETCTBYET MoAMdUKaHOHHON. [Ipu »TOM TepmuH
Y. JlapBuHa B Jydllel CTENIEHU BBIPAXKAET XAPAKTEP M3MEHEHHUM IO CPAaBHEHUIO C UH-
muddepeHTHLIM  COBpEMEHHBIM TTOHsATHEM. HeorpenenenHas M3MEHUYUBOCTh 1O COBpE-
MEHHBIM TIPEJICTABJICHUSM B 3HAYUTEIBLHON CTENEHU COOTBETCTBYET MYTAIIMOHHOU U3-
MeH4YUBOCTH. ClenyeT OTMETUTh, YTO U B 3TOM ciydae TepmuHosorus Y. /lapBuHa siB-
nsieTcs OoJiee BbhIpa3UTeNnbHOM. HeomnpeneneHHOCTh peakiuii BMecTe ¢ HACIEACTBEHHO-
CTBIO M3MEHEHHUH CIIy’)KaT HAWIYUYIIUMHU XapaKTepUCTHUKaMH MyTaluui. Mexay Tem,
TEPMUH «MYTaIlHs» HE BBIpAXKAET HU TOTO, HU JIpyroro. Takum oOpa3oM, JapBUHOBCKUE
ompeeseHus] OCHOBHBIX ()OpM H3MEHUMBOCTU SIBISIOTCS yaadunbiMu (A.B. $1610K0B,
A.I'. FOcydos, 1989).
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2 XapakTepucTHKAa HACJeACTBEHHOH W3MEHYHMBOCTH (MyTallid M PeKOMOHWHA-
uuu). HacnencrBeHHass M3MEHUMBOCTh — 3TO M3MEHEHHS MPU3HAKOB, 0OYCIIOBIICHHBIE
U3MEHEHUSIMU T'€HOTUIIA U, CIEA0BATEIbHO, COXPAHSIOWIASCS B PALY NOKOJEHUW. Boiae-
JS10T 1Be (DOPMBI HACIICICTBEHHON M3MEHYMBOCTH — MYTAIIMOHHYIO 1 KOMOWHATHBHYIO.
[Ipu MyTaliMOHHON M3MEHYMBOCTH MPOUCXOAT U3MEHEHUS (MYyTallMK) B CAMUX I'€HaXx, a
3HAQYUT U B T€HOTHUIE. JDTU U3MEHEHUS MEPENAIOTCS U3 MOKOJICHUS B MOKOQJIEHHUE, IO
HacyiencTBy. Jomst oOuielt U3MEHUYUBOCTH, KOTOpasi OIMpeNesseTcs] TeHOTUINYECKIMHU
pa3IUYUAMU MEXAY OCOOSMHM IO JAHHOMY IPHU3HAKY, XapaKTepH3yeT: HacleyeMOCTh
3TOrO MpPU3HAKA.

[Ipr3Hak MOXKET MEHSTHCA TOJIBKO B MpE/eNiax ONpEeNeIeHHOM TpaHUlIbl, XapaKTep-
HOM I KaXKJ0TO BUAA — HOPMBI PEAaKIMU. BennunHa HacAeyeMOCTH pa3HbIX MpU3HA-
KOB BapbUpPYET, COOTBETCTBEHHO 3TOMY 3 (HEKTUBHOCTH 0TOOpa JIJIsl pa3HbIX MPU3HAKOB
ABIsieTCs pa3nu4Hou. [loaToMy mmyTeM oTOoOpa y1aeTcsi CpaBHUTEIBHO OBICTPO JOOUTHCS
YBEJIMYEHHUS JKUPHOCTH U coJiepKaHUsi OeIka. B MOJIOKE (BETMYMHA HACIEAYEMOCTH IS
ATUX MPU3HAKOB BbIcOKa — 60-70%), a 0oTOOP Ha BeIMUMHY yn0s (HACIETyeMOCTh OOIIei
MPOAYKTUBHOCTU He TipeBblmaeT 33%) manosrddextuBeH. Boicokas 10151 TeHOTUITYE-
CKOW M3MEHYMBOCTH MOMYJISIAU ONPEACISIET yCIeX celekuuu. Pe3ynbpTaThl HccienoBa-
HUM 110 YCTAHOBJICHUIO JOJM TEHOTUIIMYECKOM M MApPATUIIMYECKOM COCTABIISIIONIUX B
oOmeM crekTpe (PeHOTUTMYECKONH M3MEHUYUBOCTH, MOJTYyYEHHbIE HA T€HETUYECKU XOpO-
10 U3YYEHHBIX BH/IAX, IT03BOJISIIOT C ONPENEIEHHON CTENEHBIO JOCTOBEPHOCTH MPEATIO-
JaraTh XapakTep ‘HACJIeTyeMOCTH OCHOBHBIX TPYII MPU3HAKOB B MPHUPOIHBIX IMOITYJIs-
nusax. VI3MeHeHUsT HACJIeICTBEHHOTO MaTepualia — MyTalllK MPEJICTABISIOT CO00M 3Iie-
MEHTapHBI 3BOJIIOLMOHHBIA MaTepuasl. MyTtauum — 3TO JIHUCKPETHBIE W3MEHEHUS
HACcJIe/ICTBEHHON MHPOPMALMU 0co0H (TpUMEphl MyTallMii IPUBECHBI Ha PUCYHKE 1).

BaxueimmMu ¢ 3BOJIFOLMOHHOM TOYKHM 3PEHUS XapaKTEPUCTUKAMH MYTALlMW MpPH-
3HAHBI. YaCTOTa BO3HUKHOBEHMS, BCTPEUAEMOCTh B MPUPOHBIX MOMYISAIUSIX, BIUSIHUE
MyTallui Ha MpU3HAKK 0coOed. MyTaliuu BOZHMKAIOT BHE3AIMTHO, CKauKOOOpa3HO, CTOM-

KO IICPCAar0TCA U3 ITOKOJICHUS B ITIOKOJICHHUC, OHU HCHAIIPABJIICHHBI — MYTHUPOBATh MOKCT
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m000M  JIOKYC, BbI3bIBasi U3MEHEHUSI KaK HE3HAUYUTENbHBIX, TAK U KU3HEHHO Ba’KHBIX
npu3HakoB. [lo cBoemMy MPOSBICHUIO MyTaIlUd MOTYT OBITh MOJE3HBIMU M BPEIHBIMU
(HEeHTpaIbHOCTh MyTaIlMi HE JI0Ka3aHa), TOMUHAHTHBIMH (OYEHBb PEIKOE COOBITHE), HE-
MOJTHO JIOMUHUPYIOIINMU U PELIECCUBHBIMU (OCHOBHAsI Macca MyTallui).

Boienstor Takke TeHHblEe, XpOMOCOMHbIE, TEHOMHbIE, BHEsIIEpHbIE MyTalnu. [ eH-
HbIE MYTAallMU 3aTParuBalOT U3MEHEHHUSI OJTHOTO IeHa. DTH MYTallMK UMEIOT HepBOCTe-
[IEHHOE 3HAYECHUE JIJIS1 HBOJIOLUN. BO-TIEpBBIX, OHU YHUBEPCAJIbHBI, IPUCYIIU BCEM KU-
BBIM OpraHu3MaM. Bo-BTOpBIX, YaCTOTa TE€HHBIX MyTalluil BBILIE, YEM ‘HACTOTA APYTUX
TUMOB MyTaluil. B-TpeTbux, U 3TO TJIABHOE, T€HHbIC MYTAallMM BBI3BIBAIOT MPEUMYIIIE-
CTBEHHO MeEJKHE M3MEHeHUs (eHOTHIa, HAKOTUICHHE KOTOPBIX B Iporiecce oTOopa co-
CTaBJIIET OCHOBHOM MyTh MUKPOIBOJIIOIIMN. XPOMOCOMHBIC MYTAIIUU U3MEHSIOT CTPYK-
Typy XpOMOCOM. MHOrue u3 XpOMOCOMHBIX MyTalui JIeTajabHbl. PerneccuBHbIE XpOMO-
COMHBIE MYTallUl COXPAHSIOTCA B T€TEPO3UTOTAX U MOMOJIHAIOT PE3epPB BHYTPUBUIOBOI
HaCJIeJICTBEHHON M3MEHUMBOCTH. ['€HOMHBIE MYTallMK 3aKJIFOYAIOTCS B U3MEHEHUH HOP-
MaJIbHOTO YHCJIa XPOMOCOM, CTPOTO OHPEAENCHHOTO sl KaKa0ro Buaa. Tak, y mpo-
cTedmux (MHQPY30pHH) YUCIO XPOMOCOM B MAKpPOHYKJIEYCE MOXKET yBEJIUYUBATHCS B
HECKOJILKO THICSY pa3 (MOJUILIONINS ), YTO 00ECTICUMBAET CHHTE3 OOJBIIIOT0 KOJIMYECTBA
BemecTB. lllupoko pacmpocTpaHeHa MOJUIUIONIUS Y PACTeHHM, B OCOOCHHOCTH, Y
BBICIIIUX TMOKPBITOCEMEHHBIX. HalmromarTcs ciyyad TOJMIUIOWIUU Y KUBOTHBIX, B
4acTHOCTHU Y pbIO. I eHOMHBIC MyTallul UMEIOT OOJIBIIIOE YBOTIOIMOHHOE 3HAYCHUE: OHU
SIBJISIIOTCSL OJTHUM-M3 BaXKHEHIUX (PaKTOpOB BUI000pA30BaHUS U MPOTrPECCUBHOU 3BO-
JOLMU. 3HAYEHUE JIJIS1 BOJIIOIIMU BHESJIEPHBIX MYyTAIlUi U3y4E€HO HEA0CTaTOuHO. OHa-
KO T10'CPaBHEHHIO C SACPHBIMU MYTAIUSIMU UX POJIb IOJDKHA OBITH HEBEJIMKA.

YacTtoTa BO3HMKHOBEHUS OTAECIBHBIX CHOHTAaHHBIX MYTAIlUN BBIPAXKAETCS YHUCIOM
ramMeT OJHOTO TTOKOJICHHSI, HECYIIIUX OMPENEIEHHYI0 MYTallUIO M0 OTHOIICHUIO K 00111e-
My 4uCIy rameT. Yactora MyTanuil Juisl pa3HbIX T€HOB HEOJMHAKOBA U KOJIEOJIETCS OT
10 bi (o) 10'9, B CPEIHEM YacTOTa MyTallMil COCTaBISAET 107, OO6mias yactoTra MyTaIui,

CKJIaAabIBarOmasacCa U3 4aCToT MYTaHI/Iﬁ OTACIBbHBIX I'CHOB, KoyiebaeTcst Y Pa3HbIX Opra-
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HU3MOB OT HECKOJBKUX MPOIEHTOB 70 25% Bcex rameT ofHoro nokosieHus. [Ipu nei-
CTBUHU MYTareHHbIX (DAKTOPOB YACTOTAa MyTALIMH PE3KO MOBBIIIAETCA U MOXKET JOCTUTATh
3HAUUTEIBHBIX BeIWUUH. [[posiBieHne MyTaluii 3aBUCUT OT T€HETUYECKON CPEJIbl, B KO-
TOPYIO MONAJAaeT MyTAaHTHBIN alljIelib; CTETIEHN (PEHOTUITUUYECKOTO MPOSBICHHUS MyTaHT-
HOTO I'€Ha, B 3aBUCHMOCTH OT YCJIOBUHM, B KOTOPBIX OH OKa3biBaeTca. HaciemyemMocTh
OMpeaeNsieT CIEKTP BO3MOXKHBIX COCTOSIHUN MpU3HAKAa — €r0 HOPMbI PEAKIUHU, HO BO3-
HUKHOBEHHUE BapHaHTOB 3TOH HOPMBI ONpeEeiaeT B3aUMOCHCTBIE T€HOTHITA U CPEbl.
CnekTp npu3HAKOB, 3aTParuBacMbIX MYyTalMsIMM, OYE€Hb MIHUPOKUM.- HacneacTBeHHOM
M3MEHUYUBOCTU TOJBEPKEHbI Bce Mopdosioruyeckue, (pusnogorunueckue, OMoXuMHuye-
CKHe€, 3TOJIOTMYECKUE U IpyTHe MPU3HAKK U CBOICTBA.

[Tpr KOMOMHATUBHON M3MEHYMBOCTH MU3MEHSIOTCS COYCTAHUS HACIEIACTBEHHOTO Ma-
TepHajia U XapakTep ero B3auMOJAEWUCTBUS B reHoTurie. KoMOuHaTHBHAs U3MEHUYUBOCTh
obecrnieunBaeT 00JbIIOE pa3zHOOOpa3ue ¢peHoTuroB. - Ecau ydecth, uTo (peHOTHIHMYE-
CKO€ BBIPAKCHHME JAHHOTO I'eHa OMpeAeIsIeTes HE TOJMbKO BHEIIHEH, HO M TeHHOU cpe-
J0W, M B TOXE BpeMs FeHHasl Cpella HEH30EKHO MEHSIETCS OT MOKOJICHUS K MOKOJICHUIO
B TIpoIlecCe CKpEIMBaHus (KOMOWHAIMH T€HOMOB POJAWTENEH), TO HEOOXOAMMO MpH-
3HaTh, YTO KOMOMHATUBHAS U3MEHYHUBOCTb, TO €CTh M3MEHUYUBOCTb, BOSHUKAIOLIAs B pe-
3yJibTaTe KOMOMHUPOBAHUS FEHOB TMPH PA3MHOKCHHHU, JOJHKHA UMETh B DBOJIOIUH CY-
HIecCTBeHHOE 3HadyeHne: KoMOMHAaTOpHuKa HE TOJBKO MEHsET (EHOTUITNYECKOE BBIpaXKe-
HUE TTPU3HAKOB — OHA MOKET CO3/1aBaTh HOBbIE TIPU3HAKH. TaK, MpU CKPEIUBAHUU KYP C
ABYMSI aJUIEIISIMU,-OTIPEACIIOMUMU (popMy TrpeOHS, B T€TEPO3UTOTE BO3HHUKAET HOBAs
dbopma rpedHst (OpEXOBUHBIN).

B coderanuu ¢ MyrareHe30M KOMOMHATHBHAs U3MEHUYMBOCTH 3aMETHO YCKOPSET 3BO-
JHOIMOHHBIN Tporiecc. B 1einoM, HacieAcTBeHHAass U3MEHUYUBOCTh JKUBBIX OPTraHU3MOB
OPUBOIUT K OJUMOP(HU3MY, KOTOPBIN U SBISETCS OCHOBOW ISl IEHCTBUSL €CTECTBEHHO-
ro oroopa.

3 Posb cpeabl B nposiBjieHUH u3MeHYMBOCTH. [Iprcnocobienne opranusma K us3-

BCCTHBIM YCJIOBUAM BHEIIHEH CpCaAbl O3HAYACT, YTO O3TH YCIIOBHA CTAHOBATCA Heo0Xxo-
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JUMBIMUA HE TOJIBKO MJIi €r0 HOPMAaJIbHOI'O CYIIECTBOBAHUS, HO W JIJISl €r0 Pa3BUTHUSL.
BripaboTka mpUCTIOCOOMTENHHOCTA PEAKITUN OpraHu3Ma IOKa3bIBAaCT, YTO H3BECTHHIE
(akTOphpl BHEUIHEH CpeAbl CTAHOBITCS HEOOXOAMMBIMHU YCIOBUSMH JJI CAMOTO OCY-
IIeCTBICHUST ATUX peakiuid. [IpucnocoOneHne BOASHOTO JTIOTHKA K JKU3HU B BOJE,
HanpuMep, 03HAYAET, YTO HEKOTOPBIA KOMILIEKC (DaKTOPOB BOAHOU Cpelbl CTAHOBHUTCS
HEOOXOJIMMBIM YCJIOBHEM, 0€3 KOTOpPOro BojaHas ¢opMa He MOXKeT pa3BuBaThes. Cyiiie-
CTBOBAaHME HOPMBI PEAKIMU OpraHu3Ma Ha U3MEHEHUSl BHEIIHEW Cpeibl MPEAIoiaraet
CYLIECTBOBAHUE W HOPMBI YCIOBUM Pa3BUTHS STOTO OPTaHU3Ma, B YE€M M BBIPAKACTCS
ero npucnoco6ienne. OpraHu3M NPUCTOCA0IMBACTCSA K YCIOBUSM, BHEIITHEW Cpelbl Ha
BCEX CTaausAX CBOEr0 WHIMBHAYaJbHOIO Pa3BUTUA. MexAay TeM 3TH YCIOBUS MOTYT
OBITh BECbMa Pa3JIMYHBIMU JUISl Pa3HBIX CTAIUNA pa3BUTHsA. Y PAacTCHUN B HAIIUX IIUPO-
Tax pa3BUTHE HAYMHACTCS OOBIYHO BECHOM, MPHU OOJBIION BIAKHOCTH, MPU Y ITHHSIO-
IeMCsl THE U HU3KOHM TeMIlepaType U 3aKaHYMBACTCS TIPU OOJBIION CyXOCTH, IIPHU BBICO-
KOM TeMrmepaType U yKOPauMBAIOIIEMCSl CBETOBOM JIHE. BeCh LIMKJII pa3BUTHUSL PACTCHUSA
OOBIYHO XOPOIIO MPHUCTIOCOOICH UMEHHO K ATOM cMeHe (PaKkTOpoB BHEITHEH cperpl. B
OCOOCHHOCTH 3TO BUIHO IPH CPABHEHWM HAIMX PACTCHUH C I0)KHBIMH, KOTOPBIE Tpe-
OYyIOT HE CTOJLKO MHBIX YCIOBUH TEMIEPATypPhl M BIAXXHOCTH, CKOJIBLKO KOPOTKOTO CBE-
TOBOTO JIHS ISl JOCTUKEHMS TIOJTHOTO PA3BUTHSA, LIBETCHUS U TUIOIOHOILICHUS.

buonorudeckue TaHHbIC SABISIOTCS MPEKPACHON MILTIOCTPALIMEH UCTOPUUECKON 00Yy-
CJIOBJIEHHOCTH BCE€X PEaKIMil pa3BUBAIOIIETOCS OpraHu3Ma. JTU PEaKIUHU SIBIAIOTCA pe-
3yJIbTATOM SBOJIFOHHH.

4 PoJb) HeHACJEACTBEHHbIX M3MEHEHUIl B 3BOJONMHU. VI3MEHYMBOCTH, KOTOpas
BO3HUKAEGT B OPraHU3M€ B IIPOLIECCE €r0 POCTa U Pa3BUTHS O] BO3JCHCTBUEM Pa3HBIX
YCIOBHUM Cpefibl, SIBJISIETCA HEHACIEACTBEHHOU (IMapaTUNUYECKOH, MOIU(DUKATUMOHHOMN)
M3MEHYMBOCTHIO. B HacTosiiee Bpemsi paszeneHue Bcel HaOrogaeMoi M3MEHUYNBOCTH
Ha HACJIEJCTBEHHYIO M HEHACJICJICTBEHHYIO MPABWJIHHO JUIIL B 0o0uux uyeprax. Hena-
CJIC/ICTBEHHBIX MPHU3HAKOB HET: BCE MPU3HAKU M CBOWCTBA OpPraHU3Ma B TOW WJIM MHOU

CTCIICHU HACJICACTBCHHO 06YCJ'IOBJ'IGHBI. HacnenyeTCH HC IIPHU3HAK, 4 HOPMa PCaKIKUHU
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pa3BUBaroIIelics ocodbu Ha AeiicTBre BHEIIHeH cpeapl. CTeneHb BapbuPOBaHUs MPU3HA-
Ka, pazMax MOAN(UKAIIMOHHON M3MEHYMBOCTH HA3BbIBAIOT HOPMOM peakuuu. Hopma pe-
aKUUMU SIBJISICTCS WMHAWBUAYAJIbHOM HACJIEACTBEHHOM Iporpammoin pazputus. lllupora
HOPMBI peakiuu 00yCIOBIIEHAa T€HOTHIIOM, OHA CKJIa/lbIBAlach UCTOPUUECKH, B PE3YJIib-
TaTe€ E€CTECTBEHHOIro OTOOpa. Y3Kas HOpMa peakluu CBOMCTBEHHA, Hampumep, s
OKpPAaCKH POTOBULBI I71a3, BOJIOC, IEPCTH, )KUPHOCTH MOJIOKA; IIMPOKAsT HOpMA peaKIuu
CBOMCTBEHHA TaKUM IIPU3HAKAM, KaK KOJIMYECTBO LIBETKOB B COLIBETHUM;- KOJIMYECTBO
IJI0/10B, (popMa M BeJIMYMHA JTUCTHEB, MOJIOYHOCTh KPYITHOTO POTaTOro CKOTa, SMIIeHOC-
KOCTh y Kyp, Macca Tena. @opMupoBaHue mpu3Haka uin GeHoTuIa, BO3MOXKHbIE TIpe/ie-
JIbl UX U3MEHEHHMs HE CIIy4alHBbl, a ONPEAEIAIOTCS T€HOTUIIOM U SIBIIAIOTCS PE3yJIbTaTOM
B3aUMOJICUCTBUS TEHOTHUIIA U OKpyXkatoued cpenbl. [Ipu MoanpuKaioHHON U3MEHYHU-
BOCTH (BO3HMKHOBEHHH MOJU(HKAINIT) UMEET MECTO HEHACIICyEMOCTh, IPYIIOBOM Xa-
paKkTep M3MEHEHHM, COOTBETCTBUE U3MEHEHUM JICHMCTBUIO OMpe/IesIeHHOro (hakTopa cpe-
Ibl, OOYCJIOBJIICHHOCTh MpPEAEOB MU3MEHUMBOCTH T€HOTUNOM. Moaudukauuu MOryT
MMETh IPUCIIOCOOUTENBHBIN (aJanTUBHBIH) XapaKkTep MO OTHOUICHUIO K OMPEEICHHBIM
ycinoBusiM. [IpuMepom Takux MoAuGHUKaIMil CIyKaT peakuud MHOTHX amM(puOuoTHye-
CKUX pacTeHMid, 0Opa3yIoIKuX Ha Cyllle BO3AYIIHbIE CTEOIM U JIUCThS, B BOJE — THIINY-
HbI€ BOJHbIC TUCThA. KieTki kiryOHel kapTodensi, HoOMeleHHbIE B TEMHbBIN MMOABAN, CO-
JeprKaT MIACTU/IbI, JTUHICHHBIE Xyopodua. Ha cBeTy moberu 3eieHeroT, cieaoBaTelib-
HO, CHUHTE3 XJOpo(MIIa 3aBHUCUT HE TOJBKO OT COOTBETCTBYIOIIMX T€HOB, HO U OT
BHEIIIHETO (pakTopa — OcBelleHHOCTH. [loa BiusiHuEM ylbTpadHOIETOBBIX JTyUYel y BCeX
JrO7IeH, ecllid OHU He albOMHOCKI, BO3HUKAET 3arap — HaKOIUIEHUE B KJIETKaX KOXKH ITHT-
MEHTa MejaHUHA. POCT 4enoBeka B 3HAYUTEIBHOM MEPE OINPENEIAETCs T€HOTUIIOM, HO
MIOABEPKEH U 3HAUUTEIBHOMY BIUSHUIO cpeabl. CTENEHb Pa3BUTHS MBIIIIL] U MACChl TENa
OYEHb CHJIHO 3aBHUCST OT BHEIIHUX YCJIOBUHU (MHUTaHUsA, GU3NYECKON HArpy3KH U T.1.).
MonupukalMOHHbBII TOJIUMOPPU3M SIBISIETCS SPKUM IOKa3aTeleM WHANBUAYaTbHON
MJIACTUYHOCTU OpraHu3Ma, JAeT MPEANOCHUIKH ISl OBICTPOro €ro U3MEHEHUs B CIy4yae

PE3KOr0 M3MEHEHHMs YCJIOBHH CYIECTBOBAaHMS. ANAaNTUBHBIE MOAU(UKAIIMN TPUOOpe-
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Tal0T OOJIBIIIOE 3HAUEHUE B IBOJIIOIMH BO BCEX CIydasX OBICTPON CMEHBI YCIOBHM Cy-
niectBoBaHus. OO0ycIOBIMBas EpeKUBAHIUE 0COOEH, OHU OMPEeIEHHBIM 00pa3oM CKa-
3bIBAIOTCSI HA BCEM MPOIECCE ABOJIOUUU. B HEOOBIUHBIX IJI1 UCTOPUU BHUAA YCIOBUSAX
Cpeabl HepeaKko 00pa3yroTcsl HeaJanTHUBHbIE MOAU(PUKALMU, HAa3bIBaeMble MOp(h0o3aMu.
VY BOJISIHOM rpeuMxu MPU Pa3BUTUU BO BIAKHOM BO3JyXe 00pa3yroTCs JIMUCTh, MIIaBAk0-
e Ha Bojae. Mop(o3bl HE UMEIOT MPUCITOCOOUTETHLHOTO 3HAYEHHS MOTOMY;. YTO 3TO
HOBBIE, HUYEM HE MOATOTOBJICHHbIE PEAKIIMH Ha (PAKTOPHI, B IPUPOIE HE BETPEUAIOIIHE-
Cs, KaK, HallpUMEpP, PEHTIT€HOBCKUE JIy4YH WM XUMUYECKHE COEOUHEHHS; OTCYTCTBYIO-
IIMe B IPUPOJIE, a TAK)KE KpaitHe BRICOKHE WIIM KpailHe HU3KHE TemiepaTtypbl. Mopdo3bl
(ecmu opraHu3M He THOHET) HE TOJIBKO HE MMEIOT MPUCIOCQOUTEIHHOIO 3HAUYEHUS, HO
UMeIOT uHorAa xapakrep ypoanusoctu (M.M. llImansraysen, 1969).

Taxum 00pazom, n3yueHue pazHoOOpa3HbIX MPOSIBACHUNA U3MEHUNBOCTH U UX POJIU B
HBOJIIOIIMU TO3BOJIMIIO CPOPMYJIUPOBATH MPE/ICTARBICHUE O TEHETUYECKUX OCHOBAX JBO-
JOUMH. DBOJIOIMOHHBIE U3MEHEHUSI TPU3HAKOB M CBOMCTB OPraHU3MOB O0YCIIOBJIEHBI
U3MEHEHHEM T'€HOTHUIIOB, ITOATOMY MOHMMAHHE OCHOBHBIX I'€HETHYECKHX IIPOLIECCOB,
MPOUCXOMASIIUX B MOMYJISIUU, HEOOXOJMMO AJii BCE COBPEMEHHOM 3BOJIIOLIMOHHOMN

TEOPHH.

BOHpOCbI I 3aKPCIVICHUA MaTepHaJja.

UYto Takoe myTanuu?

YacToTa'BOBHUKHOBEHUS MyTaIUi?

OT 4ero 3aBUCUT MPOSIBIICHUE MYTAIUNA?

THIbBl MyTalUui ¥ UX 3HAYEHUE IJIS1 SBOJIOLUU.

KakoBo 3HaueHHe MyTaluid B 3BOJIOLUOHHOM Mpouecce?

Fenernueckas KOMOMHATOPUKA U €€ POJIb B ABOJIFOIIMOHHOM IPOIIECCE.
["'omonoruveckas ”3BMEHUYNBOCTh, KTO CHOPMYITUPOBAIT MPABIIIO TOMOJIOTUYECKHUX
PSAI0B B HACIIEICTBEHHON U3MEHYUBOCTU?

NeHorhkown -
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JEKIAS 9 OMYJSHUS KAK DJEMEHTAPHASI DBOJIOIMOHHAS
EAUHULIA

1 Onpenenenvie NOHATHS MOMYJIALMS. THUIIBI TOMYJISALNN.
2 T'enernyeckue u Mopdodusnonorndaeckrne 0COOEHHOCTH.
3 3axon Xapau-BaiinGepra u ycloBus €ro MPOSIBICHHUS.

1 Onpenenenne nousitusi nonmyasauus. Tunesl nonmyasiumii. HaGmonenus B 1ipupo-
i€ TIOKa3bIBalOT, YTO OCOOM JIF0O0T0 BHJ1A )KUBOTHBIX, PACTEHUI WIM MUKPOOPTaHU3MOB
pacrpeneneHsl B Ipefenax BHIOBOIO apeaja HEPABHOMEPHO M IJIOTHOCTh BHUAOBOTO
HACEJICHUs BCETJa BapbUPyET. YUYACTKM C OTHOCUTEIBHO BBICOKOW BCTPEYacMOCTHIO,
IUIOTHOCTBIO 0COOEH JaHHOTO BHJA YEPEAYIOTCS C yd4acTKaMU HHU3KOM BCTPEYaeMOCTH,
IJIOTHOCTH. Takue «eHTpsI INIOTHOCTH» HACEJIEHUs KaKI0I0 BUA HAa3bIBAIOT, KaK IIpa-
BWJIO, MONyJIsuusAMU. [lonynayus — 3TO COBOKYIHOETb 0c0o0el OJHOro BUAA, OOUTAaro-
[IMX Ha OINpeleJICHHON TePPUTOPHH, CBOOOIHO CKPEIIUBAIOIINXCS MEXKIY COOOM U ya-
CTUYHO WJIM ITOJHOCTBIO M30JIMPOBAHHBIX OT APYyrux nomyisuui. Ilonmymsanusa — MuHu-
MaJlbHasi CaMOBOCIPOM3BOASILAsACS IPylIia 0co0el 0OHOTO BUAA, HA NPOTSKEHUH IBO-
JIOIMOHHO JTUTENIbHOTO BPEMEHHU HaCeINSoIas OnpeAesieHHOE MPOCTPAHCTBO, 00pasy-
IOLAasi CAMOCTOSTEIbHYIO TEHETHUECKYI0 CUCTEMY U (hOpMHUpYIOIIas COOCTBEHHYIO KO-
noruyeckyro Huiy. [lomyssiius — camast Meskas, 3JeMeHTapHasl rpymnma ocooeil, u3 Tex,
KOTOPBIM IIPUCYILA IBOJIFOLM.

Pa3nuuaroT HEECKOJIBKO THUIIOB NMOMYJANMUA. B KauecTBe HauMEHBIIEHW TPYyNIIUPOBKU
JUIS BBICIIMX  TIO3BOHOYHBIX BBIACISAIOT HEOOJBIIYIO TPYIIY CBA3aHHBIX TECHBIM PO/I-
CTBOM OpraHu3MOB — napyenny, unu cemvro (H.I1. Haymos, 1963). [Ipumepamu Takoii
€IUHNLIBI MOTYT CITY>KUTb ITPaiJl IbBOB, FAPEM Y MOPCKUX KOTHUKOB.

Breimenstor Ttakxke muxpononynayuu. I'pynmbel ocoOelt Buaa, SBISIOMIAECS MEHEe
OJIN3KOPOJCTBEHHBIMHU, YEM CEMbH, 0ObEIMHEHUSIMH, CBSI3aHHBIE €IUHCTBOM TEPPHUTO-
PUHM U TECHBIM SKOJIOTMYECKHUM B3aWMOJIEUCTBUEM, MPEACTABISIOT COOOW MHKpPOIOIY-
aauyu. [IpumMepoM MOTyT CIIy’)KUTh KOJOHMS MBIIIEBUIHBIX IPBI3YHOB, CTaJ0 OJICHEH.

Mukpononynsiuuu 00pa3yroTcsi HEe y BceX BUIOB. Tak, JOCH BEAYT MOYTH OJUHOYHBIN
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o0pa3 xu3Hu. K MuUKkpononyasnusM NpupaBHUBAIOT 110 PAHTY TaK HAa3bIBAEMBIE dJIEMEH-
TapHble NOMYJSIUKU. [IpuMepoM X SBIIAIOTCS HEPECTOBBIE CKOIUIEHUS PbIO, OJU3KHUX 110
BO3pacTy u peHotumny. ['paurHbie KOJIOHUHU UM TOKA TIIyXapenh U TETEPEBOB OMpeaesi-
IOT KaK MUKPOITOMYJISILIUN.

['pynnupoBKoil 6oJiee BBICOKOTO paHra, 4eM MUKPOIOMYJISLHUS, IBISETCS JOKAIbHAS
(MecTHas) MOMyJISIUS,, OCHOBHBIM MPU3HAKOM KOTOPOW CUUTAIOT YCTOWYMBOCTD TEPPU-
TOPHUH, 3aHUMAEMON JaHHOU IPYIIION OPraHU3MOB.

bonee xkpynHas rpynnupoBka, Bbiensiemas H.II. HaymoBwiM, npencraBisieT coOoit
HKOJIOTMYECKYIO MOMYJISIHIO, T. €. TPyIIy 0coOei, CBA3aHHBIX €IHHCTBOM PUTMOB JKH3-
HU: HAlpUMEp, CPOKaMU IMepesieTa y NTHll, CPOKaMU Havyaia pa3MHOKEHUS U AHAaray3bl
y HacekoMbIX U Ap. Haa skonormyeckoit nomynsiuei crout (Miau paBHa eil) reorpadu-
yeckasi MOMyJIsIIHs, YacTo IpUupaBHUBaeMasi K Mopdonoruueckomy (Mopdoreorpaduue-
CKOMY) TOJBHUY, BBIIEISIEMOMY CHUCTeMaTHKaMm#. MHOrjga roBopAT Aake O BUIOBBIX
NOMYJISIIUAX, MOJApa3yMeBasl 0/l ’TUM Ha3BAHUEM BCE HACEJIEHUE TaHHOTO BUJIA, OTHE-
cenHoe K ero apeany (A.C. Ceepuos, 1987).

[lonynsuust peryaupyer CBOIO YHMCIEHHOCTh yTeM OOHOBJIEHHS U 3aMEIlEeHUs 0CO-
oeit. [Ipu cOamaHcUpOBAaHHON WHTEHCHBHOCTH POXKJIAEMOCTH U CMEPTHOCTH (HOpPMUPY-
eTcsi cmadbunvhas nonyisinus. PakTUYecKu ke B MPUPOJIE HET MOMYJSUUNA, KOTOpPbIE
COXPaHSJIMCh Obl HEU3MEHHBIMU XOTs OBl Ha MPOTSHKEHUH KOPOTKOTO MPOMEXKYTKA Bpe-
MeHU. Yanie oTMeyaercsi MPEBBILEHUE POXAAEMOCTH HAaJ CMEPTHOCTBIO, U YHCIICH-
HOCTb MONyJisiiun-pacter. Takue nonyasauuu OyayT pacmywumu. Y BETUYEHUE YUCIICH-
HOCTH TIOMYJISIIIUYA XapaKTEPHO JIJIST KOJIOPAJICKOTO KyKa, YalKi OOBIKHOBEHHOM, 3ai1ia-
pycaka; 3:0/en KaHaacKoM. OJIHaKO NpHU YpE3MEPHOM Pa3BUTUMU MOIMYJIALUU yXyALla-
I0TCA, YCJIOBHSI CYLIECTBOBAHUS, YTO BBI3BIBAETCS €€ MEPEYIUNIOTHEHUEM. DTO MPUBOJIUT K
PE3KOMY BO3PACTAHHIO CMEPTHOCTH, U B PE3YyJIbTAaTE YUCICHHOCTD MOMYJISLMN HAUHMHAET
cokpaiarbesi. Eclii cMEpTHOCTB MPEBBIIIAET POKAAEMOCTb, MOMYJISIIIUS CTAHOBUTCA CO-
Kpawaroujetics. XOpOIIO U3BECTHBI CIIy4al PE3KOro COKPAIICHHUS YMCIEHHOCTH MOIY-

TSN TPOMBICJIOBBIX BUJIOB JKMBOTHBIX (0005151, 000pa, Beixyxomm). Cokpariaromniascs
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MOMYJISALUSA, JOCTUTHYB KaKOW-TO MUHUMAJIBHOM YHMCJIEHHOCTH, MPEBPALIACTCS B CBOKO
MIPOTHUBOIIOJIOKHOCTh — B PACTYIIIYIO TOIYJISIUIO, TaK KaK CO3/IAI0TCSI OJIarOMPUSTHHIE
YCIIOBHS [IJIsI €€ BOCCTAHOBJICHUS. [Ipy onTHManbHOM MIIOTHOCTH MOMYJIAILMU OTHOLIE-
HUSI MEXAY O0COOSIMU CTUMYJIUPYIOT MPOTEKAHUE KU3HEHHBIX MPOILIECCOB (POCT, pa3Bu-
THE, TI0JIOBOE CO3PEBAHME), & IPU MEPEHACETICHUU 3aMEIJISIOT 3TH MIPOLIECCHI.

Y cTOWYMBOCTh NOMYJIALIMU MOANECPKUBAETC HUCTOPUUYECKHU CIOKUBIIMMUCS ‘CIIOCO-
0amMM caMOBOCHPOM3BEICHUS OJ1aroapsi CMEHE MOKOJICHUN U CIIOCOOHOCTH K. CaMOpery-
JAAA TIyTEM U3MEHEHHUN CBOEU CTPYKTYPBI. Y KJIOHAIBHBIX IOMYJIAHAU PEMTPOLYKTHUB-
Has yCTOWYMBOCTH OOECIIeUMBACTCA JEICHHEM WHIWBHAA Ha J04YepHHE ocobu (Tpo-
CTEHUIIINE) UM BEreTaTUBHBIM PAa3MHOXKEHUEM Yy pacTeHUil. B Momynsanusx, B KOTOPBIX
peNpOAYKTUBHAS 1IEJIOCTHOCTh OCHOBAaHA Ha CKPENIMBAHUM O0COo0€i (MaHMHKTHYECKHUE
MOMYJISIIUN ), BOBHUKIIM PA3INYHBIC TOTIOTHUTEIHHBIC OCOOCHHOCTH TEHOTUITUYECKON U
(eHOTUNMYEeCKON OopraHu3aluu (AUILIOUHOCTh, TOMOJIOTHYHOCTh XPOMOCOM, BTOpUY-
HbI€ TOJIOBbIE MPU3HAKU U JIp.), UMEIOIIUE CNEHU(PUIECKOE IBOITIOIMOHHOE 3HAYEHUE.
brnaromapss MyTanMoHHOM W KOMOWHATHBHOW W3MEHUYMBOCTU TEHETUYECKHH DE3epB
NaHMUKTUYECKUX TOMYJAIUN HECpaBHEHHO Ooraue, yeM Yy KJIOHAJIBHBIX OPTaHU3MOB.
DTO CBOMCTBO MAHMUKTUYECKUX MOMYISALIUN UMEET OTPOMHOE 3HAYCHUE JJISI BOJIIOIUU.

2 I'eneruveckue u Mopodusnosoruyeckue ocooeHHocT nomyasiuum. Ilomy-
JSALUMS CITY>)KUT O0OBEKTOM  M3YUEHUs SKOJIOTHH, T€HETUKH, Teopuu 3BoJitoiuu. C mo3u-
AN IKOJIOTUH 0COOM B TIpenesiax MOMyJISIHA PACCMAaTPUBAIOTCS KaK CTAaTHYECKUE €JTH-
HUIIbI, PABHO3HAUHbBIC JIPYT JIPYTY. BBIACISIOT 3KOJIOTHMUYECKUE XAPAKTEPUCTUKHU MOMY-
TSN — 3TO BENUYMHA (110 3aHUMAaeMOMY MPOCTPAHCTBY U YMCICHHOCTH 0CO0Ei), BO3-
pPaCTHAS W-110J10Basi CTPYKTYPhI, NONYJISAIIMOHHAS TUHAMUKA U HEKOTopble apyrue. C mno-
3UIIAN TEHETUKU U TEOPUU BOJIIOLIMHU BBIACISIOT 3BOJIOLMOHHO-TEHETUYECKUE U MOP-
dbodusnonornyeckue XxapakTepucTuku. [Ipu u3ydeHnn NpupoaHBIX MOMYJISIIUNA HE BCe-
rJa yJaeTcsl cpa3y HaWTH TaKoM MPU3HAK, TPUCYTCTBUE UJIM OTCYTCTBHME KOTOPOIO B 3a-
METHON KOHUEHTPAIMU XaPAKTEPU3YET Ty WIM MHYIO MOMYJISLHIO 10 CPABHEHUIO C CO-

CCAHNMMU. B »>Tux OeJsiX 1IIpomec U HAJACKHCC CPABHHMBATH IIOIIYJIALIMA 110 MHOT'MM IIpH-
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3HakaMm. OCOOEHHO yCTIEITHBIM TaKOM MOIX0/] ObIBAET MPU UCIIOJIb30BAHUN MTPU3HAKOB —
MapKepOB I'€HOTHUIIMYECKOr0 cocTaBa nomyssinuu. [IppuMepaMu MX MOTYT CIYKUTh 3a-
3yOpeHHas Wi TajKasi OCTh y MIIEHUIIbI, KpacHas U YepHas OKpacKa 3JIUTP Y JBYXTO-
YeuHOU 0O0Kbe KOPOBKH, JopMa OTAEITBHBIX KOCTEH ueperna M IIBOB MEXy KOCTSIMHU.
Y 100HbIM (U3HOJOTUYECKUM MPU3HAKOM-MApKEPOM ISl ONpPEAENICHUs] TpaHull, KOTO-
pbIE 3aHUMAIOT OINPEAEIECHHBIE MOMYJISIUN CEPBIX KPBIC, SIBISETCSI UX HEUYBCTBUTENb-
HOCTh K CHJILHOMY aHTHKOATYJSHTY Bap(dapuHy, UCIOIB3yeMOMY I OOPBOBI C MEl-
KUMU rpbI3yHaMu. COMOCTABIEHUE aHAJIOTUYHBIX JAHHBIX 10 TEM WK UHBIM [IPU3HAKAM
MO3BOJISIET XapaKTEPU30BaTh pPa3HbIe MOMYJALMHU, OMUCHIBATh UX-TPAHUIIbI, BBISICHATH
CXOJICTBO C COCETHUMH NOMYJISLUUSAMH, CTPOUTH TMIIOTE3BI O IyTSAX UCTOPHUYECKOTO pas3-
BUTHS OTAEIBHBIX MOMYJSIUN U UX TPYMI, BBIACHATh JEUCTBUE PA3TUYHBIX DBOJIOIU-
oHHbIX (hakTopoB. [loaxoa k uzydeHuo Mophohru3noAOrHIecKuX 0COOEHHOCTEN MOITy-
nsauun ((peHeTUYecKuii MoIX0/1) HE MCKIII0YaeT UCIOIb30BaHUS TPATUIIMOHHBIX CIIOCO-
00B CpaBHEHMSI MOMYJISIIIUI MO pa3MepaM, Macce, NPONOPLHUIM Tella 0COOeH.

Kaxnas nmonymnsiust o01aaeT KOHKPETHOM COBOKYIHOCTBIO T€HETHYeCKo HHPOp-
Maiuu — 3To reHoona nomyssiuu:-OHa Takxe obsagaet onpeaeacHHbIM GpeHopoHa0M
(COBOKYMHOCTh (hEHOTUTIOB MOy BuAa). [Ipu3Haku W CBOWMCTBA TOW WJIM WHOMN
COBOKYMHOCTU — ()€HBbI JIETEPMUHUPOBAHBI ONPENEIECHHBIMU T€HAMH U OTPAXKAIOT Xa-
pakTep BHYTPUBHIOBOM W BHYTPHUIOMYISIUOHHONW M3MEHUYUBOCTU. O reHodoHIe Momy-
JSIAA MOXKHO CyAuTh 110 ee GpeHodonmy. 3Has GpeHoPOoH T MOMYyIAIUA U BUIA, MOKHO
ocTpouTh (heHoreorpapuieckyro KapTy, KoTopast OyJeT B ONMpeeIeHHOM IIJIaHe U Te-
Horeorpaduueckoit. Takon moaxona ucnonb3oBan H.M. Basunos npu co3ganuu Teopuu
IIEHTPOB “MHOT000pa3usi U MPOUCXOXKICHUS KYJIbTYPHBIX pacTeHuid. Ha >KUBOTHBIX MO-
nobénsie  uccieaoBanus npooauwinuch A.C. CepeOpockum, FO.A. OunumueHko,
H.K. Konb1ioBeim, np. CTaBime KJIacCHYECKUMH padOTHI IO reHoreorpadun pacTeHui u
’KUBOTHBIX UMEJH OO0JIbIIOE 3HAUEHHUE ISl SBOJTIOLIMOHHON TEOPUHU.

BuyTpu Buja nonynasiuud 0OMEHUBAIOTCS OCOOSIMUA U COOTBETCTBEHHO T€HETHYECKUM

MaTcpHraaIoM. HOBTOMy [omyJsiuu  pasjind4aroTCs KOJMYCCTBCHHBIM COOTHOIICHUCM
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pPa3HBIX ajuielie U YacTOTaMU BCTPEYAEMOCTH TOTO WJIM MHOTO reHotuna. [Ipu cocras-
JICHUW TEHETHYECKOW XapaKTEePUCTHKU TMOMYJSIUA HEOOXOAMMO YYHUTHIBATH YaCTOTY
I'€HOB Y I'€HOTHIIOB.

Kaxnmas momynsiuust B TOW WM MHOM CTENEHW HEOJMHOpoaHA. HeoaHopogHOCTh 1o-
MYJSIANA OOBSACHIETCS HAUIMYUEM B HEH Pa3JIMUHBIX BO3PACTHBIX U MOJIOBBIX I'PYIHI, CE-
30HHBIX TPYNIUPOBOK, OJMHOYHBIX U CTaAHBIX (a3 u T.1. Takoe sBJICHUE HOCUT Ha3Ba-
HUE NOAUMOPPUIMA NONYAAYULL.

Kak mokazajii MHOTOYHMCIICHHBIE JKCICPUMEHTHI, TJaBHEHIIei 0COOCHHOCTHIO
MIPUPOIHBIX MOMYJISALUN SBISETCS UX F€HETUYECKas reTeporeHHocTs. OHa mojAepKuBa-
€TCs 3a CUET MyTallui, mpoiiecca pekomouHamnuu (Kpome Hopm ¢, 06ecrobiM pa3sMHOKe-
HueMm). [Ipu ckpeluBaHusX HACIEACTBEHHBIC U3MEHCHHS HAKATUTMBAIOTCS B TIOMYJISIIHU-
X, HACBIAIOT UX. [ eHeThdeckas reTreporeHHOCTh, MOAIepKUBAEMas MYTAIIMOHHBIM
MIPOIIECCOM U CKPEIIMBAHHUEM, MO3BOJISICT MOMYJIAUNK (M BUIY B II€JI0M) MCIIOJIH30BaTh
JUISl IPUCTIOCOOJICHUS HACJICICTBEHHbIE U3MEHCHHUS, BHOBh BO3ZHUKIIIUE U T€, KOTOPHIC
BO3HUKJIM JIaBHO M CYIIECTBYIOT B CKpbITOM BHje. HecMOTpsi Ha reTeporeHHOCTh CO-
CTaBJIAIONIUX €€ 0coOeH, r00ast MOMYJISIHUS MPEICTABISACT CI0XKHYI0 T€HETUUECKYIO CH-
CTEMY, HaXOJAIIYIOCS B JMHAMU4YEcKOM paBHoBecuu. [lomynsinus — MUHUMAalIbHAsI 11O
YUCJICHHOCTH T€HETHYECKasi CUCTeMa, KOTOpasi MOXKET MPOJOKUTh CBOE CYIIECTBOBA-
HUE Ha MPOTSHKEHUM HEOTPAHMUYCHHOTO 4ucia nokojieHui. [lpu ckpemmBanuu ocoOeit
BHYTPHU MOMYJISIIUM ' TTPOUCXOJUT BBILIEIJIEHUE B MOTOMCTBE MHOTMX MYTallMii, B TOM
YyHcjae, OOBIYHO TMOHMKAIONINX KHU3HECIIOCOOHOCTh O0COOEH HM3-3a TOMO3WUIOTHOCTH. B
MPUPOTHON MOMYISAINU, P JTOCTATOYHOM YHCIIE TEHETUYECKH Pa3HOOOPA3HBIX MapT-
HEPOB TO-CIAPUBAHUIO, BO3MOXKHO TMOJIEp)KaHNE Ha HEOOXOJIMMOM YPOBHE T'€HETHYe-
CKOI pa3HOKAYECTBEHHOCTH BCEW CHUCTEMBI B 1I€JIOM. DTUM CBONMCTBOM HE 00J1aJacT HU
0co0b, HU OTJEbHAsI CeMbsl WM Tpymma cemeil. [lonoxkeHne o TeHeTHYeCKOM eMHCTBE
MOMYJISIITUY SABJISICTCSA OJHUM U3 Han00JIee BaXKHBIX BHIBOJIOB MOMYJISIIIMOHHON T€HETHKHU.

Bosbiioe 3HaueHue B )KU3HU BCEX OPraHU3MOB UMEET BHYTPHUIIOMYJISIIUOHHBIN Te-

HeTndeckuid moaumopdusm. ['eHeTHUeCKU MOMMMOPHU3M 3aKITFOYACTCS B COCYIIECTBO-
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BaHWHM BHYTPH MOMYJISAIHNA HECKOJBKUX TEHETUUECKH PA3IMYHBIX (POpM, B M3MEHEHUU
94aCTOTHI MyTaIlMii B MPOCTPAHCTBE, B Pa3HbIE TOJBI WIIM CE30HBI. Pa3inune B reHOTUITax
oTpeenseT pasHooOpasue U Mo GEeHOTHUIIaM, KOTOPOE BBIPAYKACTCS B TOBOJIBLHO CTOMKOM
BHYTPHUIOMYJISITMOHHOM (EeHOTHIHYECKOM TonuMopdusme. KakoBbl k€ TPUUUHBI U
MEXaHU3Mbl BOSHUKHOBEHHSI M TTOJJIEpKaHus monuMopdu3Ma B momyssiiusix? OTBeT Ha
TaHHBIA BOMPOC OBUT MOJYYeH MOCIe M3YUYEHHS SKOJIOTHYECKON CTOPOHBI 3TOTO. SBIIC-
Hus. bbuta oOHapykeHa TecHas CBSA3b MEXKIY paclpeiesieHUeM B MOMyJsldn GopM ¢
pa3IMYHBIMH TeHOTUTIAMH U CHICIIU(PUKON yCIOBUH CYIIECTBOBAHU STUX (HOpM B Tpe-
7emax MecTooOuTaHus momyssiiuu. [losiBieHHE BHYTPUIIOMYJISHIHOHHOTO TTOJIUMOP-
¢u3mMa oKazasoch OOYCIOBIEHO TE€M, YTO B TMOMYJAINMIX B OJHUX HKOJIOTHYECKUX
YCIIOBHSIX HanOoJyiee >KM3HECIIOCOOHBIMU SIBIIIOTCS OAHW T'CHOTHITBI, a B JIPYTUX —
WHbIE. B 3THX yCIOBHSIX B MOIMYJSIIIUU TPOUCXOUT -00pa30BaHNE HECKOJIBKUX (OpM,
MIPHUCTIOCOOICHHBIX K Pa3HBIM yCIOBHUAM. SIpKasi HILTIOCTpAIHsI TAKOTO MOTUMOPPHU3Ma —
MOMYJISIIIUs OOTOMOJIOB, COCTOsAIIAs U3 POPM.C PA3TIUUHON OKpacKoi ocoOei — 3eeHas
u Oypas. CoOTBETCTBEHHO (JOHY CpeAbl PACTIPEACIISIOTCS U KOHIICHTPAIIUU T€HOB, OTIpPe-
JETISIOIINX 3T OKPACKH: Ha 3eJIcHOM. (hoHe mpeodagaroT ocoOu ¢ TeHaMU, IeTePMHUHU-
PYIOIIMME 3€JICHYI0 OKpacKy, Ha Oypom — Oypyro okpacky. KcciemoBanvue BHYTPHIIO-
MYJISIIHOHHOTO TEHETHYECKOTO TOJIMMOP(HU3MA MO3BOJISICT BBISBUTH MEXaHU3MBI, TI0]I-
JICP’KUBAIOITNE THHAMHYESCKOE PABHOBECHE B MPUPOIHBIX MOMYJISIIHSIX.

Kpome renetnieckoro, umeercs eiie MoAu(GUKAITMOHHBIN ToauMopdu3M. SBIsIsCh
SPKHM TIOKa3aTeNeM WHIAUBUIYaJbHOH IUTACTHYHOCTH OPTaHW3Ma, OH JaeT IMPEAro-
CBUTKH IS OBICTPOTO M3MEHEHHs OpPraHW3Ma B CiIydae PE3KOro M3MEHEHHUS YCIOBUH
CYIIIECTBOBAHMSI.

B nunamuke momymsiiuii moauMopdu3M uMeeT OO0JbIIOe 3HAaYeHHWE — OTACIIbHBIC
TpyNIbl, 001anas cenuPpuIecKuMy YepTaMu, 3aHUMAIOT Pa3HbIe SKOJOTUYECKUE HUIIIU.
[Tpu 5TOM, YCIOKHSAIOTCS U CTAHOBSITCS OoJiee pa3sHOOOpa3HBIMH CBSI3U OPTAaHU3MOB CO

cpenoil. B pesynbrare momysisiuuy NpuoOpeTarOT MIMPOKHE BO3MOMXKHOCTH JJII OCBOE-
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HUsI apeHbl JKU3HU, CYLIECTBOBAHUSA W JBOJIIOLMHU IPU W3MEHEHUM YCIIOBUM BHEUIHEW
cpensl.

[Tomynsiuyy  CBOWCTBEHHA TI'€HETHYECKAsl IIACTUYHOCTh, KOTOpas oOecredrBacT
a/IalTUBHBIE CIIBUTH. DTO JOCTUTaeTCsl pa3ludyHbIMU ciocobamu. Hampumep, y Mukpo-
OpPraHU3MOB C UX OI'POMHOM CKOPOCTBIKO PAa3MHOKEHHS M MHOTI'OYMCIICHHBIMM IIOITYJIS-
LUSAMU B JIIOOOW MOMEHT UMEETCS JOCTATOYHOE KOJIMYECTBO HOBBIX MYTAaHTOB,. CIIOCO0-
HBIX Pa3MHOXATbCS B M3MEHUBIIMXCS YCIOBUSX. 3a CUET UX OBICTPOroO PasMHOKECHHUS
o0ecnieunBaeTcs COXpaHEHUE MOMYJISIUU B HOBOM cpezie. Y MHOTOKJIETOYHBIX pa3/ieib-
HOITIOJIBIX OPraHMW3MOB pPa3Mepbl NOMYJALMU U CKOPOCTh Pa3MHOKEHUs 3HAYUTEIBHO
MeHbIIE. B CBs3M ¢ 3THM, BHOBb BO3HHUKAIOIIME MYTALUM (B PEAKUX CIIy4asX MOIYT
SABUTHCS OCHOBOM I aIaliTUBHOTO OTBETA MOMYJIALIMA HA U3MEHEHUE BHEIIHUX (pakTo-
pOB. Y TakUX OpraHM3MOB I€HETHUYECKAas TUIACTUYHOCTH 00ECIIEYNBACTCS 3a CUET CKPBI-
TOU T€HETUYECKON U3MEHYUBOCTHU. 111aCTUYHOCTE MOMYIALMY HAXOAUTCSA B IIPSIMOM 3a-
BUCHUMOCTH OT €€ T€HETHYECKON ITe€TEPOT€HHOCTH.

[Momynsitust 061a1aeT TeHETUYECKUM FPY30M — 3TO CHIKEHHE MPUCIOCOOIIEHHOCTH
MOMYJISIUUNA U3-3a MOSIBJICHUSI HETPUCITOCOOIEHHBIX 0co0el. [1oCKoIbKy MyTallMOHHBIN
MPOLIECC BO3HUKAET CIy4yailHO, TO MOSIBJICHHE UX Hen30exHo. ['eHeTnueckuit rpy3 ycra-
HAaBJIMBACTCA I ONPEACIIEHHOTO MOMEHTA BpeMeHU. HaciieicTBEHHbIE U3BMEHEHHUSI, HE
aJJaniTUBHBIE B KOHKPETHBIX YCJIOBUSX, B CMEHHUBIIMXCS YCIOBHUSX OKa3bIBAKOTCA aaam-
TUBHBIMU.

3 3akon Xapau-BaiinOepra u ycji0Bus ero nposiBjieHusi. B npupoaHbIX MOMYJISLIN-
X TMOCTOSTHHO UMEIOTCSI BO3MOXHOCTH ISl MX CTaOMJIBHOCTH, HA YTO YKa3bIBaeT 3aKOH
Xapan-BaiinGepra (1908): «npu Hanmuuuu aabTEPHATUBHBIX AJIJICNICH TeHA B TMOMYJISIAN
W TPW OJAMHAKOBO BBICOKOM >KM3HECIIOCOOHOCTH Pa3HbIX T'€HOTUIIOB MEPBOHAYAIBHOE
COOTHOILICHHUE AJIJIETEH, HE3aBUCUMO OT MX MCXOAHOW 4YacTOThbI, COXpaHAETCS BO BCEX
MOCHEAYIOUIUX MOKOJIEHUAX». 3HAYUT, IIPU OTCYTCTBUM BHEIIHHMX JIaBJICHUN YaCTOTHI
I€HOB B MOMYJSIUMUU JOJKHBI ObITh MOCTOSSHHBIMU. OTKJIOHEHHE OT PaBEHCTBA 3aKOHA

Xapnau-BaiinGepra cBUIETENBCTBYET O TOM, YTO HA MOMYJIALUIO AEHCTBYET Kakoi-mudo
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U3 (paKTOPOB MJIM UX COBOKYMHOCTh, TO €CTh B Pe3yJbTaTe MPOAO0IKAIOIIETOC MyTHPO-
BaHUs Te€Ha, WIK MO0 HEMY UJIET OTOOp, WM B pe3ysibTaTe dMUTPALMM U UMMUTPAIIH
0co0el MOMyJsIUK OOMEHMBAIOTCS T€HAaMU C JPYTUMU MOMYJSALUSIMHU TOTO K€ BUIA.
OnHako COXpaHEHHE PaBHOBECHS HE BCETJa CBUIETEIBCTBYET 00 OTCYTCTBUM JACHCTBHUS
TuX (pakTopoB. Hampumep, npu 1mojsoBoM O0TOOPE 4ACTOTHI FEHOB MOTI'YT MEHATHCS OT
MOKOJICHUS K MOKOJIEHUIO, @ YAaCTOThl T€HOTUIIOB OYAYT yJIOBJIETBOPSATh COOTHOLICHUIO
p?:2pq:g =1

[TockosibKy B JOCTaTOYHO OOJIBLIOW MOMYJISILIUM MPU OTHOCUTEJIBHOW-PEAKOCTU Pe-
[IECCUBHBIX TOMO3UTOT OTOOp MO JaHHOMY T'eHy OyneT clialdbiM, -a MOBTOPHOE MYTH-
pPOBaHUE PEAKUM, MOXKHO I10JIarath, 4YTO KOHUEHTpALMs JaHHOW, I1apbl aluIeel ocTaeT-
cs1 0oJsiee WM MEHEee OCTOSIHHOM.

N3 3akona Xapau-BaitHOepra criemyroT ABa Ba)KHBIX TOJIOKCHHS: BO-TIEPBBIX,
KOHLIEHTpaLUs JAaHHOTO aJIJIENsI MOKET MEHATHCS TOJBKO IIOJ IEHCTBUEM BHEUIHUX I10
OTHOIIECHUIO K MOMYJSAUUU (PaKTOPOB, BIUSIOLINX HA €€ YHUCIEHHOCTh U COCTaB; BO-
BTOPBIX, B MOMYJISIIMK OYAYyT HaKarIMBaThCsA pa3HbIE ajliein — pa3HOOOpas3ue reHoB 1o
MEpe MYTHUpPOBaHUs OyJIeT BO3pacTarby JTO IN€HOTUIIMYECKOE pa3HOOOpasue, TOYHeEe
pa3HooOpas3ure TeHOB JTaHHOW MOMYJIALMKA WX BHJA, Ha3blBaeéMOe T€HO(OHIOM, UMEET
00JbI1IOE 3HAYECHUE AJIS HBOJIIOLINH, TaK KaK MPEACTaBIseT cOOON MaTepua sl oToopa.

Wtak, cTaOMIBHOCTS NOMYJISILMI HAapyIIaeTCsl OOBEKTUBHO CYLIECTBYIOIIMMU B IIPU-
pone ¢dakropamu. KpomMe OTMEUEHHBIX, Ha T€HETUYECKYIO CTPYKTYpY MOMYJISAIUH, Ya-
CTOTY TE€HOB B. ITOIYJSILIUA OKAa3bIBACT BIUSHHUE €€ pa3Mep, KOJWYECTBO POIMTEIEH,
OTIpEICIISAOLIUX TEHETUUECKUN COCTaB CleAyIoulero nokojaeHus. OOmas BelnynuHa 1mo-
NyJSUAR— 3TO YUCIIO 0cO0eH, BXOAAIIUX B JaHHBIH MOMEHT B ee cocTaB. KommuecTBo
0Cco0el HEeMmpeMEHHO CKa3bIBAETCS HA YacTOTE T€HOB B Mpejenax nomynsiun. Komuye-
CTBO POAMUTENICH, OMNPEAECISIOIMX TEHETUYECKUA COCTaB CIEAYIOLIEro IOKOJIEHUS,
IpeiCcTaBiAeT cO00M PENpOAYKTUBHYIO BEIMYMHY MOMYyJIAUUU. DPpeKkTuBHaAs penpo-
OYKTUBHAsl BETUYMHA MOMYJSLHUUA MOCTOSHHO CHIKAETCS B BUAY psiia IPUYMH, B TOM

YHUCJIC: HCPABHOI'O COOTHOIICHHA II0JIOB, I/IH6pI/II[I/IHFa — CKpCIIMBAaHUA OCO6€I>1, CBsA3aH-
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HBIX OnmM3KuM pojcTBoM. Crenyer OTMETHThb, YTO B MajbIX MOMYJSALMIX HEU30ekKeH
JOBOJIBHO TECHBIN MHOPUIUHT, MPUBOASAIINNA K TOMO3UTOTH3AIMH, & TEM CaAMbIM CBO/IS-
IIUMH 10 MAHAMYMa UX T€HETUYECKYI0 FeTepOreHHOCTh. [Ipn TakoM mpenensHoOM orpa-
HUYEHUU Pa3zHOOOpa3usi HACIEACTBEHHON HM3MEUYMBOCTH CHIDKAIOTCA U BO3MOXKHOCTH
otbopa. IlosToMy 17151 OONBIIMHCTBA CIIydaeB MPAaBOMEPHO YTBEPKACHHE, YTO Mallble
IONYJISILMK 3a4acTyl0 HaxXOIATCSA Ha IpaHM IOJHOTO MCYE3HOBEHMs. Bmecte'c TeM, B
npuposie HaOII0AAETCS MHOTO MHOPEIHBIX JIMHUM, B OCOOGHHOCTH Y pacTeHHM (camo-
ONBUIMTENN), U Y KIOHAIBbHBIX Nonyisinui. Cam QakT CyliecTBOBaHUS MHOPEIHBIX JIU-
HUI MTOKa3bIBAET HA OTHOCHUTEJIBHOCTH BPEAA TOMO3UTOTHU3ALIIH.

B 001ieM, OCHOBHBIMH T€HETUYECKUMH (IBOJIOIMOHHO - T€HETUYECKUMH) XapakTe-
PUCTUKAMH TOIYJISIIUU SIBJISIIOTCS: TOCTOSIHHASI HACJEICTBEHHAs] T€TePOreHHOCTh, Ya-
CTOTa T'€HOB, TEHOTUIOB U (PEHOTUIIOB, BHYTPEHHEE F€HETUUYECKOE €IUHCTBO, TMHAMU-
YeCKOe PaBHOBECHUE OTJEIbHBIX I'eHOB (ayeneht), noamumopdusm. [lomynsuus obnamgaet
reHoOQOHIOM U PeHOPOHIOM, T€HETUYECKON JUTACTUYHOCTHIO U TEHETHUYECKUM TPY30M;
B MOMYJISIUU €CTh BO3MOXKHOCTH ISl HOAAepKaHUs ee cTabMmIbHOCTH. Bce 310 umeer
00JIbIIIOE 3HAYEHHUE JIJISl SBOJIOLMOHHOTO Mpolecca. Ha nomyisiquoHHOM ypOBHE JIeid-
CTBYIOT 3BOJIIOIIMOHHBIE (PAaKTOPHI, B TOM 4Hucie, 00pb0a 3a CyliecTBOBaHUe, Oaroaaps
KOTOPBIM, BBIKHBAIOT OCOOU'C MOJE3HBIMU B JAHHBIX YCIIOBUSX M3MeHeHusaMH. [lomy-
JSUUs SIBJIETCA TE€TEPOICHHONW CUCTEMOM, TO €CTh COCTOUT U3 0COOEH C HEOJUHAKOBOM
MIPUCTIOCOOJICHHOCTEIO K cpefie. TOIbKO B TaKOW HACBIIEHHON Pa3IMYarOIIMMUCS 0CO-
O0sIMU CHCTEME. MOXKET JEeHCTBOBATh €CTECTBEHHBIM 0TOOp. B pesynbraTe momynsius
IPECTaBIIET. COOOM 3IEMEHTApHYIO SBOJIIOLIMOHHYIO CTPYKTYpy. Kak snemenTtapHas
IBOJIIOMOHHAS €JUHULA MONYJSLMS JAOJKHA MMETh CIEAYIOLIUME YepThl: 1) peasbHO
CYIIECTBOBATH B MPHUPO/IE, 2) ObITH LIEIOCTHOW B MPOCTPAHCTBE U BPEMEHH, 3) OCTOSH-

HO HACJICACTBCHHO U3MCHATHCA.

Bonpocs! 1151 3aKkpenJieHust MaTepuaJa.

1. Yro takoe nmomyssius?
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2. Tlouemy momymsiiusi IpEACTaBISIET COO0M 3TEMEHTAPHYIO 3BOJTIOLUOHHYIO

EMHUILY?

Yro Takoe reHo(poH momyasuu?

Yro Takoe noJuMophu3M NOMyISIITUN?

Kak dbopmynupyercs 3akoH Xapau-BaitHOepra u kakoBa €ro poJib B U3yue-

HUMH MPOIIECCOB MpeoOpazoBaHus reHo(oH1a MOMYJISIIIUN?

6. Kakue 4epThl HOMKHA UMETh MOMYJISALMS KaK dJI€MEHTapHas 3BOJIIOIIMOH-
Hasl CTPYKTypa?

/. Tunsl NOMyISAN.

ok w

JIEKIIUA 10 SJIEMEHTAPHBIE ®AKTOPBI OBOJIOLINN

1 XapakTepuctrka MyTallmOHHOTO Mpolecca. ['eHeTnyeckas KOMOMHATOPHUKA.

2 XapaKTepruCcTHKa H30JIAIMH KakK 3JIEMEHTapHOTO (PaKTopa IBONIOINH, €€ 3HaYCHUE.
3 [lomyIAIMOHHBIE BOJIHBI, TIOTOK U APEi( TeHOB-U WX POJIb B 3BOJIIOIIHH.

4 BzauMojieliCTBHE MYTAITMOHHOTO MPOIIECCca, HOMYJISIITUOHHBIX BOJIH U U30JISIIIUU.

1 XapakrepucTHKa MYTAIIHOHHOTO mpouecca. I'eHeTHYeckasi KOMOMHATO-
puKa. DJIEeMEHTAPHBIM SBOJIIOIIMOHHBIM ‘MaT€pUAJIOM B IBOJIIOIUU SIBJISIFOTCS MYTAaIlUH,
MPOIIeCC K€ BO3HUKHOBEHHUS MYTAlUi Mpe/CcTaBisieT coO0M MyTallMOHHBIN TpoIecc.
llocmosinno uoywuil 8 npupooe. MymayuoHHbIL NPOYecc AGIAemcst OCHOBHLIM MEXAHU3-
MOM Hacnedcmeennou uzmenuusocmu. OH BEAET K UBMEHEHUIO B MOMYJISIIUU YACTOTHI
OJTHOT'O aJUTEJIsS TI0 OTHOMICHUIO K APYromMy. 3HaUMUTENIbHAS 4acTh (OT HECKOJIBKUX JI0 Je-
CSATKOB MIPOIICHTOB) 0COOEH B MOIMYJISIIMU — 3TO HOCUTEIU BHOBh BO3HUKIIUX MYyTaIUH.

Cmamucmuynocmos U HEHanpasieHHOCMb MymayuoHno2o npoyecca. CIOHTaHHBIN
MYTallUOHHBIA TPOIECC XapaKTEPU3YyeTCsl ONpeaeaéHHBIMU YyepTaMu. B Buay oTHOCH-
TEJIbHO BBICOKON CTAaOMJIBHOCTH XPOMOCOM YacTOTa BO3HUKHOBEHHUS OTJIEJbHBIX OIpe-
NEIIEHHBIX MyTAllMK BCETIa OTHOCUTEIBHO HU3KA (10'4 - 10'9), [0 KaXJIO0MY OTAEIBbHOMY
IeHy JaBJICHHME MYTAIIMOHHOTO Mpoliecca HeBeauko. Ho B cBs3u ¢ OOJBIIUM YHUCIOM
T€HOB M XPOMOCOM 00IIIasi 4acTOTa BCEX BO3HUKAIOIIMX MYyTaIlui JOCTATOYHO BBICOKA.
CrnenoBaresibHO, MYTAIlMOHHBIN MPOIECC OKA3bIBAET 3aMETHOE JACHCTBHE HAa T€HETHYE-

CKYIO CTPYKTYpPY HOITYJISIIUU U B COYETAHUU C TEHETUUYECKOW KOMOMHATOPUKONW OKa3bl-
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BAET BIIOJIHE OLIYTHMOE€ JABJIEHUE HA MOMYJALMIO. MyTallMOHHBIA IPOLECC, SIBIAACH
MCTOYHUKOM HACIIEICTBEHHON M3MEHUYMBOCTH, HE MOXET, OJHAKO, HAIPABIATH 3BOJIIO-
L{IUOHHbIE U3MEHEHUs. BO-IepBbIX, MyTallMOHHBINA IPOLECC SABIISACTCA CIYyYalHbIM, BO3-
HUKAIOT camble pa3HOOOpa3Hble MyTallil, U3MEHSIONINE WCXOTHbIE MPU3HAKK U CBOM-
CTBa B Pa3JIMYHBIX HAIpPaBJICHUSIX, OCYIIECTBIISASI B KIACCHYECKON (opMe «HEOompene-
JEHHYI0 M3MeHYUBOCTH» Y. JlapBuHa. Takas HEHanpaBJIIEHHOCTh MYTAallMOHHOI'Q TIPO-
Lecca JIeJ1aeT HEBEPOATHOM BO3MOKHOCTB €r0 HaIlPaBIIIOLIETO BIMSHUSA Ha IPOTEKAHNE
3BOJIIOLIMOHHBIX U3MEHEHUH. BO-BTOPBIX, MaBICHHE MYTAaLMOHHOTO MPOHECCA, XOTA U
BITOJIHE OILyTHMO, HO OTHOCUTEIHHO HEBEJIMKO, UMEIOTCS JAaBJICHUS APYTUX (PaKTOPOB,
IIEPEKPHIBAIOLIME ABICHUE MYTALIMOHHOIO Ipouecca. MyTanioHHBIN NPOLECC HEU3-
0€XXHO OrpaHWYeH OHTOT€HETUYECKUMHU BO3MOXKHOCTSAMM . KaXA0U (POPMbI OPraHU3MOB.
Bricokasi cTaOMIBHOCTh T€HOTUIIOB OPTaHU3MOB K BHEIIHUM BO3JICHCTBUSM JI€JIaeT He-
BO3MOKHBIM M HAMPABJISIIOLIEE BIUSHUE YCIOBUIT.CPENbl HA XOJ YBOJIOLMOHHBIX U3MeE-
HEHHI. 3HAYNT, IO BCEM CBOMM OCHOBHBIM CBOMCTBAaM MYyTallMOHHBIN MPOLECC HE SBIIS-
eTcst (pakTOpoM, CIIOCOOHBIM OKa3bIBaTh HAMpPABIISIONIEE BIMSHHE Ha MPOLIECC 3BOJIO-
nui. CTaTUCTHUYHOCTh M HEHAIPABICHHOCTh CIIOHTAHHOTO MYTAallMOHHOTO IMpolecca
IOATBEPKAACTCS pe3yJIbTaTaMU IKCIIEPUMEHTOB. Y CTAHOBJIEHO, YTO JEHUCTBUE JAXKe Ca-
MBIX ClleHU(PUUECKUX MyTareHoB BCeraa JaéT CIeKTP pa3HOOOPa3HbIX MyTaIlUil.
OBOJIIOIMOHHOE 3HAYCHUE MYTALMOHHOIO MpOLecca ONMPENEETCs MPEXKAE BCETO
TEM, 4YTO OH IOCTOSIHHO NOJAJEPKUBAECT BBICOKYIO CTEIIEHb I'€TEPOT€HHOCTH ITPUPOIHBIX
NOMYJISIUUNA — OCHOBY ISl JEUCTBUA APYTUX (DaKTOPOB IBOJIIOLUU U MPEXKJIE BCErO €CTe-
CTBEHHOT0 J0TOOpa. [1oCKOIbKY MyTallMOHHBIM MPOLIECC MPUBOJIUT K BO3HHUKHOBEHMIO
MYTaHU;-TO OH SIBJIIETCA IMOCTABUIMKOM 3JIEMEHTAPHOTO 3BOJIOLMOHHOIO MaTepHalIa.
MyTalMOHHBIN TPOLECC BEAET K BOBHUKHOBEHUIO YACTU TOTO «PE3€pPBa» HACJIEIACTBEH-
HOW M3MEHYUBOCTH, KOTOPBIH OIMpENeauT B OyayleM BO3MOKHOCTb MPHUCIOCOOICHHUS
IOIYJISALMI K TEM WM UHBIM U3MEHEHHUSIM YCIOBUM cpepl. I'py3 myTaluil, OnoIHse-
MBI MYTallMOHHBIM IPOLECCOM, — ATO LI€HA, KOTOPYIO «IUIATUT» IOIMYJISALUUS 3a BO3-

MOJXHOCTb COXPAaHCHHUS B N3MCHEHHBIX YCIIOBUSAX, HpI/IO6peTeHI/IH HOBBIX IIPU3HAKOB H
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CBOMCTB M OCBOCHHS paHee He JOCTYMHBIX YCIOBUH CyllecTBOBaHUS. B o0iiem, myTa-
LIUOHHBIN TIPOLIECC SIBISAETCA IMOCTOSHHO JACHCTBYIOIIMM DJIEMEHTapHBIM 3BOJIIOLUOH-
HBIM (PAKTOPOM, OKa3bIBAIOLIUM JIaBJICHUE HA MOMYJISILIHIO.

2 XapakTepHCTHKAa H30JSIIUM KAaK JjJeMeHTapHoro ¢axkropa ’poonuu. U3
HaOJIIOJICHUI B IPUPOJIE U3BECTHO O HAJIMYMM OOJIBIIOTO YUCIIA PAa3IMYHBIX 110 T€HOTH-
IINYECKOMY COCTaBY M YHCJIEHHOCTH BHYTPUBUIOBBIX IOIYJIALMMI, OTAEIEHHBIX APYT OT
Apyra pazHOOOpa3HbIMU OapbepaMu. DJIEeMEHTAPHBINA SBOTIOIMOHHBIN (GaKTOP W30S
MPEJICTaBIIsICT COOOM BO3ZHUKHOBEHHE JIFOOBIX OaphepoB — reorpaduueckux, mopdoro-
THYECKUX, (PU3NOJIOTUYECKUX, TCHETHUYECKUX, ITOJIOTUYECKUX H-Ip., PACWICHSIOIMIUX
MCXOHYIO MOMYJISIUIO Ha JBE WK OoJiee. 3HaUCHHUE U30JISILIUKU CBOJUTCS K HAPYIICHUIO
CBOOOJHOTO CKpEUIMBAHUS, OTPAHUYEHUIO TAHMUKCHH, 3 9T0 BEJET K YBEIMUYEHUIO U 3a-
KPEIUICHUIO Pa3JIMYMi MEXKIY 4acTsAMM HacelneHus Buaad: M3onsauus — ycunuresns reHe-
TUYECKUX Pa3INuuil MEXy Ipynmnamu ocoOeil B monysiauusx. Paznenennsie 0apbepamu
YacTH NOMYJISIUUU UK BUJIa HEM30E€XKHO MOMAJAIoT MO pa3jiudHoe JaBjieHue otoopa. B
rpynmax B COCTaBE BUAA WIH MONYJISALHA, KOTOPbIE Pa3In4aroTCs APYr OT Apyra reHe-
TUYECKHU, pa3audus OyJyT MOCTENEHHOHAKAIMIUBATHCS BCIAEACTBUE YBEIMUYECHUS YHCIIa
CKPEIIMBAHUN MEXIY 0COOSIMI ATHX rpynn. B ganpHeliniem Ha uX OCHOBE MOTYT 00pa-
30BaThCs HOBBIE MMOJBH/IBI,

CymiecTBy1oT ABE (HOPMBI MU3O0JIALMHA — MPOCTPAHCTBEHHAS U OMOJIOTUYECKAsT U30JIsI-
LU, MPUYMHBl UX. BOZHUKHOBEHUS pasHble. [Ipocmpancmeennas (meppumopuanbHo-
MexaHuyeckas) M30IA1Ms MOXKET CyIIeCTBOBATh B Pa3HbIX (JOpMax: OHA BO3HUKAET MPU
MOSIBJICHUN) TPYTHOTIPEOIOJIUMBIX OaphepoB — Apelipa MaTepuKkoB, HATMYUU PEK, MpPo-
JIMBOB, \XpeOTOB, JIEAHUKOB. Bo/Hble Oapbepbl pa3fensioT HACENEHUE «CYXOITyTHBIX)»
BUJIOB, Oapbephl CYIIN U30JUPYIOT HACETIEHUE BUJIOB — TUAPOOMOHTOB, BO3BBIILIEHHOCTH
W30JIMPYIOT PaBHUHHBIC, & PABHUHBI — TOPHBIC MOMyIsiUUU. Tak, Ha ogHOM u3 ['aBaii-
CKHX OCTPOBOB MMeeTCA 25 OJMH, pa3AeIeHHbIMUA TOPHBIMUA XpeOTaMu, U B KaXI0W U3
HUX BO3HUKJIM CAMOCTOSITEIbHBIEC MOMYJIAILMU CO CBOUMH CHEU(PUUECKUMHU OCOOEHHO-

cramu. B HaCTOAIICC BPCMA IMPOCTPAHCTBCHHAA H3O0JLALKUA 3HAYUTCIBHO BO3pPOCIIa 34
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CYET JIEATEIIbHOCTH YEJIOBEKA — MOSBJICHUS KPYIHBIX TOPOJIOB, IOPOT, KAHAJIOB, TJIOTUH
¥ MHBIX COOPYXEHUH, OrPaHUUYMBAIONINX CBOOOTHOE MEPEABUKEHUE MOIMYJISIIIUI MHO-
rux BUAOB. [IpocTpaHCTBEHHAs 30U BO3pOCia BCIAEACTBUE aKTUBHOM BBIPYOKH Jie-
COB, CO3JaHUSI OOIIMPHBIX OKYJIbTYPEHHBIX TEPPUTOPHI, UCTPEOJSCHUS MOy
BCJICJICTBUE OXOThl. Bce 3TO CyIECTBEHHO YMEHBIIAET BO3MOXKHOCTH CBOOOIHOIO
CKpEUIMBaHUS MEXIYy Pa3HbIMU MOMYJISIUSIMUA U CIIOCOOCTBYET pa3pbiBy OAHOM . ITOIY-
JSUUM HA PAJl U30JUPOBAHHBIX Tpynn. BO3HMKHOBEHUE MPOCTPAHCTBEHHOMN, M30JIAIINU
O0OBSACHSIETCSI UICTOPUEH pa3BUTHUS BUJIOB HA ONPECICHHBIX TEPPUTOPHUSIX:
buonocuueckas uzonayus — 310 U30JALKSL, KOTOPas BOZHUKAET IIPU MOTEPE BO3MOXK-
HOCTH CBOOOJHOTO CKpPEIIMBAHUS BCICACTBHUE psAla OMOJOTHYECKNX MpUYnH. bromoru-
YECKYIO M3O0JISILIMI0 00ECIIEYNBAIOT JIBE IPYIIBI MEXaHU3MOB: YCTPAHSIOIINE CKPEIBa-
HUSA (JOKONYJSILIMOHHBIE) W H30JLHS NPH CKpPELIMBaHUU (ITOCIEKOMYJISLIHOHHBIE).
[lepBble MEXaHU3MBI TPEIOTBPAIIAIOT MOTEPIO TAMET; BTOPBIE CBS3aHbI C MTOTEPE raMeT
u 3uror. CyliecTBYIOT pa3Hble (POpMbI OHMOIOrMYECKOM H3OJSLUU: IKOJIOTHYECKas,
MopboduzroIornyeckas, reHeTHYecKasi, IToJoruueckas (MOBEACHUECKAs H30JISINA).
[Ipu 3K0IOTrHMYECKON M30JIALMHU HAPYIIAETCS BEPOATHOCTH BCTPEUAEMOCTH MApPTHEPOB.
DKoJyornyueckasi U30JSAIUs BO3HUKAET B pe3yJibTaTe NEHCTBUS OMOTUYECKUX WM aOHO-
TUYECKUX (DAKTOPOB HA MOMYJISIIMK, OOUTArOIIME Ha OJHOU Tepputopuu. [Ipucnocobie-
HUE K pa3HbIM TeMIIepaTypam, Hanpumep, TPUBOIUT K MOSBICHUIO BECEHHUX, JICTHUX U
oceHHUX (OpM PaCTCHHM, TPUOOB U KUBOTHBIX, AKTUBHBIX UMEHHO B 3TH NEPHOILI U
MOATOMY HE€ CKPEHMBAIOMIMXCA APYTr ¢ ApyroM. OTCYTCTBUE XO351€B BBIHYKAAET Mapa-
3UTOB U CUMOMOHTOB IPHCIIOCA0IUBATRCSA K HOBBIM BujaM. [Ipu Mmopdodusnomornde-
CKOW M30JISIIUN U3MEHSETCS] HE BEPOSTHOCTh BCTPEUH MOJIOB (MIJIM MOJIOBBIX MTPOITYKTOB),
a<BEPOSITHOCTH OII0I0TBOpeHMs. Mopdodusznonornueckas U30sUsi BOSHUKAET MPU
MYTAIUSIX, BBI3BIBAIOIINX U3MEHEHHE (DOPMBI IIBETKOB U UCKIFOYAIONTUX OIBIJICHUE BET-
POM HWJIM OMNpPEACIICHHBIMU TPYyNIaMud HACEKOMBIX. Y Mapa3uTOB PACTEHUM BO3HHUKAIOT
MyTallluM, TTO3BOJIAIONIME UM Pa3BUBATHCS HA KOPHSIX, JIUCThAX, CTEOJSAX, HBETKAX WM

IUIOAAX PACTCHUM. Y JKMBOTHBIX B PE3YJIbTATE MYTALUM MOTYT U3MEHSITHCS Pa3MeEpPhI U
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(GbOpMBI KOMTYJIATUBHOTO alllapara, U30JUPYIOLINe UX OT APYrux ocodeil. I'eneTnueckas
M30JISIMSL TIOSIBIISIETCS] TIPU MEPECTPOMKAX T€HOTUIIOB — U3MEHEHHUH uuciaa Ui (GOpMbl
XpOMOCOM y OJHM3KHUX BUJOB, UTO YMEHBIIIAET BO3MOXXHOCTH 00pa30BaHUs MOJTHOIICHHO-
ro IOTOMCTBAa MEXIY HUMH, TO €CTh pe3yJbTaThl 3((HEKTUBHOIO CKPEIIUBAHUS OKa3bl-
BAIOTCS. HEHOPMAJIBHBIMU. Y PACTEHUH OTHOCHTEIHHO YacTO BO3HUKAIOT TETPATIIOW/I-
HbIe GOPMBI M Takue (POPMBI OKa3bIBAIOTCS M30JUPOBAHHBIMHU OT MCXOTHOW AUILION/I-
HOW B BHJY MOYTH MOJHON CTEPUJILHOCTU TPUIUIOUAHBIX THOPpUI0B MexXay-HuMu. [lo-
BEJICHYECKHE U30JSIIMN BO3HHUKAIOT Y )KUBOTHBIX NMPU M3MEHEHUH pUTYyajia yXa KHBAHHSI
3a CaMKOM WM BeJIeHUs OpauyHbIX MOEIWHKOB, OIPaHUYHMBAIOIIMX HMX CIapUBaHUE C
Mpe/ICTaBUTENISIMU APYTUX MOTYJISITHA.
BaxHbIMH XapaKTepUCTHKAMH H30JISIIUHU SBISIOTCS JUTUTEILHOCT €€ EeHCTBUS, CTATH-
CTUYHOCTh M HEHAIPABJICHHOCTh. M30Ms1usl Kak 3BOJAIOLMOHHBIN (haKTOp HE CO37JaeT
HOBBIX T€HOTHIIOB WJIM BHYTPUBUAOBBIX (popMm. 3HaUueHHE €€ B SBOJIOIHMH COCTOUT B
TOM, YTO OHA 3aKPEIUISET U YCUIUBACT HAYadbHBIC CTAINN TeHOTUITHYECKON AuddepeH-
nupoBkH. PazneneHHble OapbepamMu 4acTd TWOMYJISALUMNA WIM BHJA MOMANAIOT MOJ pas-
JUYHOE JaBiieHne o0TOopa. M30msius. BeleT K COXpaHEeHUI0 crienn(puIHOCTH TeHOPOH A
JAUBEPTUPYIOUINX (HOPM.

3 [MonyJsiuMOHHBbIE BOJHBI, MOTOK M Jpeiid reHoB M UX pPoJib B 3BoJonuu. B
MPUPOIHBIX YCIOBHSIX ‘IIOCTOSTHHO MPOUCXOJIAT MEPUOTUICCKUE KOoJIeOaHUsI YHCICHHO-
CTH TOMYJIALNMA, UX HA3bIBAIOT MOMYJISLUOHHBIMU BOJHAMM, UJIUM BOJTHAMH >KU3HH. Huc-
JICHHOCTH TOMYJISHUI MpeTepIieBaeT 3HAUNTEIbHBIE N3MEHEHNUS, CBSI3aHHBIC C CE30HHBI-
MU U3MEHCHHUSIMU, TOJIOBBIMH KOJIEOaHUAMU aOMOTHYECKUX (DAKTOPOB cpenbl, ¢ OHOTH-
yecKuMU-(hakTopamMu, ¢ MPUPOIHBIMU SIBICHUSAMH, KaTacTpodamu, p. MacmTabbl KO-
ne6aHnii YMCICHHOCTH TOMYJISIIUKA SBISIOTCS PA3TUYHBIMU U MOTYT OBITh 3HAYUTEIb-
HeIMH. Hampumep, Hepeaku ciiydyad pe3KOro COKpAIIeHHs] YHCIECHHOCTU IMOMYJISIUH,
CBSI3aHHBIC C TIOYKapaMH, HABOJAHCHHUSIMH, ITUTEILHBIMU 3aCyXaMH, H3BEPKCHUSIMHU BYJI-
KaHOB. M3BECTHBI Clyda MacCOBOTO Pa3MHOXXEHHS TOMYISAIHUNA OTACTbHBIX BHIIOB,

HampuMep, capaHyu, rpuOoOB, 00NEe3HETBOPHBIX OakTepuil (dnuaemun). EcTh mpumepsl
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PE3KOM BCHBIIIKKA YUCIEHHOCTU BHJIOB, MPEICTABUTEIN KOTOPBHIX OKAa3aJIMCh B HOBBIX
JUTSI HAX YCJIOBHSIX, TJI€ HET BPAaroB, U UMEETCS XOpoIasi KopMoBasi 6aza (KoJopaacKuit
kyk B EBpome, kpoavku B ABctpanuu). IIporecchl 3TH HOCAT CIyYalHBINA XapakTep,
MIPUBO/IS K TUOCIHM OJTHU T€HOTHUITHI Y BBI3BIBASI PA3BUTUE JIPYTUX, BCICACTBUE YE€TO TIPO-
UCXOJIAT CYIIECTBEHHbIE NepecTpoiiku renodonaa nonyisuuu. Penkuit nepea xoseba-
HUEM YHCIICHHOCTH T'€HOTHUI (AJUIeNIb) MOKET CHENAThCsI OOBIYHBIM U OyJIeT NOJXBayeH
€CTECTBEHHBIM OTOOpOM. BrnusiHre MOMyNSIMOHHBIX BOJIH MOXET OBITh -OCOOCHHO 3a-
METHO B MOMYJISIIUSAX OYEHb MaJOW BEJIIMYMHBI, OOBIYHO MPU YUCICHHOCTH Pa3MHOXKa-
fomuxcst ocodeit He 6osee 500. B 3TUX yClIOBHSX MOMYNAIIMOHHBIE BOJHBI MOTYT TIOJI-
CTaBJIATh MO/ ICUCTBHE €CTECTBEHHOTO 0TOOpa peAKre MYTalluh UIH YCTPAHITh OOBIU-
HbI€ BapUAHTHI. SIBJICHUS IEPECTPOUKN reHO(OH1a U U3MEHEHUS YaCTOT BCTPEUAEMOCTH
CYILIECTBYIOIIUX ajuieNield (TeHa), CBsI3aHHbIE C PE3KUM. U CITy4YaliHbIM WU3MEHEHHEM YHC-
JICHHOCTH TIOMYJISIUM, yTpaThl T€HOB, MOMYYUIIH Ha3BaHue apeiida renos. [lomynsauu-
OHHBIC BOJIHBI U CBSI3aHHBIC C HUMHU SIBJICHUA Jipelia TeHOB CillydyallHO M3MEHSIOT KOH-
LEHTPALNIO PAa3HbIX TEHOTUIIOB U MyTAHUU, MPUBOAST K OTKIIOHEHUSM OT T€HETHUYECKO-
ro PaBHOBECHS B MOMYJISIUIX. DTH-M3MEHEHUS MOTYT OBITh MOJAXBAaY€HbI OTOOPOM U
CIIOCOOHBI MOBJUATH HA JATBHEHUIIINE MPOIIECCHI IBOTIOIIMOHHBIX TTPEOOPa30BaHUM.
Knaccugpurxayus nonynayuonnsix eonn: 1) nepuoauyueckue KojeOaHuss YUCICHHOCTH
KOPOTKOXKHBYIIIUX OPFaHU3MOB — CE30HHBIC KOJICOAHHS YUCICHHOCTH MHKPOOPTraHU3-
MOB, OOJIBIIIMHCTBA HACEKOMBIX, OJTHOJICTHUX PACTEHUH, TprOOB; 2) HEMEPUOINIECCKUE
KoJIeOaHUsI YMUCIIEHHOCTH, 3aBUCSIIME OT CJIOKHOTO COYETaHUsI pa3HbIX (HaKTOPOB
(ocnabiieHne mpecca XUITHUKOB JIJISL )KEPTB, YBEIIMUEHUE KOPMOBBIX PECYPCOB), OOBIUYHO
Takue kOoneOaHusi YUCIEHHOCTH KacarTCsl MHOTUX BHUJIOB B DKOCHCTEMAaX M MOPOU BEAYT
K-KOPEHHBIM NEPECTPOUKAM BCEH AKOCUCTEMBI; 3) BCHBIIMIKA YHCJICHHOCTH BUIOB B HO-
BbIX paliOHax, r7ie OTCYTCTBYIOT MX €CTECTBEHHBIE Bparu (3J04esl KaHaJcKasi B BOJOE-
Max EBporibl, aMeprkaHcKasi HOpKa 1 oHjarpa B EBpazun); 4) pe3kue HenepuoandecKue
KoJIeOaHUsI YMCIICHHOCTH, CBA3aHHbBIE C NMPUPOJAHBIMHU «KaTacTpodamm» (HECKOJIbKO 3a-

CYLLJIMBBIX JIET). eu-
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CTBHUE MONYJIILIMOHHBIX BOJIH, KaK U IEUCTBUE IPYTrOro 3IEMEHTAPHOIO 3BOIOLHUOHHOTO
(akTOpa — MyTalIMOHHOTO TPOIECCa, CTATUCTUYHO W HEeHaIpaBiieHHO. [lomynsauronHbie
BOJIHBI CIIYKaT MTOCTABIIUKOM 3JIEMEHTAPHOTO SBOJIOIMOHHOTO MaTeprala.

OpuuMm u3 (HaKkTOpOB, UTPAIOIIUX POJIb B SBONIOIMH, SBIsSETCS Muepayus. [lon mu-
rpanyeil TOHUMAaeTCs MePeABUKEHUE OPraHU3MOB U3 OJIHOIO MECTOOOUTAHUS B APYIOE.
B 3BOJIOLIMOHHOM IJIaHE MUTIpALMS O3HAYAET, BO-NIEPBBIX, NEPECEICHUE 32 [PEEIIbI
apeajla MaTEpUHCKON MOMYJSLNH, BO-BTOPBIX, TaKOE MEPECEIECHHE, 32 KOTOPBIM CIEay-
eT 100 OOHOBJIEHUE TeHO(DOH A APYTOM MOMYJSLUUA B Pe3yibTaTe CKpelIuBaHUs MU-
TPAHTOB C €€ 0co0sAMH, JTMOO 0O0pa3oBaHNE HOBOM CAMOCTOSITEIHLHOM MOMYJISAIUUA. JBO-
JIOLMOHHOE 3HAYEHUE MUIPALMU COCTOUT B M3MEHEHUM N'€HETMYECKOIO COCTaBa TEX
MOMYJISILNUNA, B KOTOPbIE BIUBAIOTCS MUTPAHTHI. DTO MU3MEHEHUE OCYIIECTBIISIETCS TaKu-
MU MpOLIeCCaMU, KaK MOTOK T€HOB U MHTpOrpeccusi TeHoB. [lomox 2eHoé — 3T0 00OMeH
reHaMu MEXIy TOMyJISIIUIMH OJTHOTO BUAA B pe3yJbTaTe CBOOOIHOIO CKPEIIMBAHUS UX
ocobeit. YacTh 0coOel-MUTPAaHTOB OJHOMW MOMYJSIIUU MPOHUKAET B APYTYIO, U UX T'€HbI
BKJIIOYAIOTCS B TeHO(OH 3TON momysaind. - TIoTok reHoB paccMaTpuBaeTCsl B KaUecTBe
BKHOT'O MCTOYHUKA F€HETUYECKON U3MEHUMBOCTH MONYJsALuid. B qaHHOM ciyyae mpo-
UCXOIUT MEPEKOMOMHAILINS TEHOB HAa MEXIOIYJIALUOHHOM YpOBHE. Mumpozpeccus 2e-
HO8 - 3TO OOMEH reHaMu MEXy MOMyJIALMsIMU pa3HbIX BUIOB. [Ipu uHTporpeccuu re-
HbI OJJHOTO BHJIa BKJIIOYAKOTCS B reHO(POH] APYroro Buja. JJaHHbIN Mpolecc npoTeKaer
Oyaromapsi yCHeIHOW  MEXBUIOBON ruOpuan3anuu. MHTporpeccrus mupoKo pachpo-
cTpaneHa y pacrennii (A.b. ['eopruesckuii, 1985).

4 B3aumopeiicTBHe MYTALIMOHHOIO MPOLECCa, MOMYJISIHOHHBIX BOJIH U H30J5-
uun. B mpupone Bce TpH 3iieMEHTapHbIE HBOJIIOLMOHHBIE (DAKTOPHI EHCTBYIOT COB-
MECTHO, OJTHAKO POJIb KAXKJIOTO MOXET YCHIIUBATHCS B 3aBUCUMOCTH OT KOHKPETHOU 00-
ctaHOBKH. CpaBHUBAsi OTHOCUTEJIHOE 3HAUECHHUE JABJIEHUS 3JIEMEHTAPHBIX 3BOJIIOLIMOH-
HBIX (PaKTOPOB, CIEAYET MOJYEPKHYTh, YTO BEPOSITHO JIaBJICHUE MOMYJISILIMOHHBIX BOJIH,
0COOEHHO B MaJIbIX MO0 YMCIIEHHOCTHU MOMYJIALMSIX, TIOJKHO 3aMETHO MPEBBILIATH JIaBlie-

HHUC MYTAlIMOHHOI'O IIPpOLCCCaA. TeOpeTI/I‘-ICCKI/Ie PacCuCThl IIOKA3bIBAIOT, YTO B IIOITYJIALIM-
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SIX MaJIOW BEJIMYMHBI MOMYJISIIIAOHHBIEC BOJTHBI MOTYT KaK OBl MOJICTABIISATH MO/ ICHCTBHE
€CTECTBEHHOT'O 0TOOpa peKrue MyTalllH WA YCTPAHATh YXKe JOBOJIBHO OOBIYHBIE BapH-
aHThl. /[aBieHUE U30JSALKUH, KaK IPABUIIO, IPEBOCXOAUT JIABICHUE MYTAallMOHHOTO IPO-
necca, 4, BUIMMO, OJIM3KO K BEJIMUMHE JaBJICHUS MOMYJSLIUOHHBIX BOJH. Bee Tpu dak-
TOpa UMEIOT CTOXACTUYECKYI0 PUPOAY AEHCTBUS (CYTh CTOXAcTHU3Ma CBOAMTCSL K TO-
MY, YTO YHCJIEHHOCTb MOMYJISILIMU ONPENEIAECTCS CIy4allHO paclpeleiIeHHbIMA BO Bpe-
MEHHU U IpocTpaHcTBe (akropamu). OOIMUM U HUX SBISETCS U HEHANPABICHHOCTD,

HCOIIPCACICHHOCTD.

Bonpocel 1714 3akpenJieHust

=

Kakue BbIACNAIOT 3JIEMEHTAPHBIE 3BOJTIOLUOHHBIE (PaKTOPHI?
Baxneiime cBoiicTBa MyTallMOHHOTO IIPOIecca, Kak 3JieMeHTapHoro (akropa
DBOJIIOLIUU?

3HaueHHE MyTallMOHHOTO mpouecca?

[TonynsuMoHHBIE BOJIHBI, OMIPEeACHCHE, KIIacCU(UKAIH.
DBOJIIOIIMOHHOE 3HAYECHUE MOMYISAIIMOHHBIX BOJIH.

W3onsus, onpeneneHue, kiaaccubukaius sBICHUN U30ISAIUH.
3Ha4YeHue U30JIAIUU B S3BOJIOLINH.

Yro Takoe apeiid reHoB M ero poiib B IBOJIOIUN?

. Murpauus u e€ poib B 3BOJIIOLIHH.

10 Yro sBIsETCS OOMIMM JIJIS1 DJIEMEHTAPHBIX IBOTIOIMOHHBIX (haKTOPOB?

N

©CooN Ok

JEKIIUSA 11 ECTECTBEHHBIA OTBOP - JIBUKYIIAA W
HAITPABJIAIOIIASA CUJIA 3BOJIIOIINA

1 TIpenmocbuiku 1eWCTBUS €CTECTBEHHOT'O 0TOODA.

2 EcrecTBeHHbIi 0TOOP Kak M30MpaTeIbHOE BOCTIPOU3BEICHUE T€HOTHUIIOB.
3 OcHoBHbIE (HOPMBI €CTECTBEHHOT'O 0TOOpA.

4 MecTo ecTeCTBEHHOT0 0TOOpa cpeau Apyrux (HakTopoB IBOTIOIUH.

1 IpeanocblIKN AeliCTBUSI €CTECTBEHHOr0 oTOopa. Jlyisi ocyliecTBIeHUs MTyCKO-

BbIX MCXaHU3MOB JBOJIOLINN H€06XOI[I/IMO HaJIM4YKUC TPYIIII (1)aKTOpOB, B TOM 4YHUCIIC,
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HE00X0aMMO Hamu4re GaKTOpOB, ONPEICTSIONINX TOSBICHHUE aIallTallii U yCIOKHEHUE
OpraHu3alMi OPTaHU3MOB, TO €CTh (DAaKTOPOB, HAIPABJISIONIUX SBOIIOIMOHHBIA TIPO-
necc. OgHUM U3 Takux (aKTOPOB CIYKUT €CTECTBEHHBIH OTOOP.

[IpeanocbuikaMu ASUCTBUS 0TOOpPA SBIISFOTCSI HACJIEICTBEHHAS] TETEPOT€HHOCTh I10-
NyJSIAA, «TaBJICHUE JXU3HW» U Oopb0a 3a CyIIEeCTBOBAaHUE, KOTOPBIC PACCMOTPCHBI
Beimie. OpHako HEOOXOJAMMO OTMETUTH cleayroliee. B mocienapBUHOBCKUI, TIEPHO/T
O6opr0ba 3a cyliecTBOBaHUE M3ydallaCh MHOTUMHU HCCIEAOBATEIAMH U MPEACTABICHUS O
HEW 3HAYNTENIbHO YIIIyOUJIUCh, HO OCHOBHBIE €€ MOJI0XKeHUs, pa3padotanubie Y. J[apBu-
HBIM, OCTalOTCS TpPHU3HAHHBIMU. bopnrOa 3a CyIIecCTBOBAHHE SBJISETCS IMPOIIECCOM,
OTIPEICIISIONIUM 3aKOHOMEPHOE CHIDKEHUE YHCIICHHOCTH Ka)JIOr'0 IOKOJICHUS U Pery-
JUPYIOIIUM KOJICOAHUS TIJIOJIOBUTOCTH B pe3yJIbTaTe pa3peIieHNs POTUBOPECUNI MEKITY
OpraHM3MaMH M OKPYKAIONUMHU MX YCIOBUSMH. B GoprOe 3a cyliecTBoBaHHWE UMEET
3HAYCHHE CTPEMJICHHE OpraHu3Ma K OecrpeieIbHOMY Pa3MHOXKEHUIO, PUBOIAIICMY K
“IIaBIICHUIO JKU3HU», ¥ COMPOTUBIICHUE €MY .CO CTOPOHBI (M3MUYECCKUX U OMOTHYECCKUX
¢dakTOpOB BHEMTHEH cpebl. ['eoMeTpryecKas mporpeccusi pa3MHOKCHHS XapaKTEePH3yeT
MOTCHIIMAIbHYI0 HHTEHCUBHOCTD PAa3MHOKEHHUs OpraHu3MoB. Kaxk[plii BHI IIpH peaii-
3aIMM €r0 MOTCHIUATBHBIX BO3MOKHOCTEH K Pa3MHOXKCHHIO B COCTOSIHUM 3a KOPOTKHUE
CPOKHM TIPOM3BECTH 3HAYUTEIHHOE KOJIMYECTBO MOTOMKOB. [Iporpeccus pa3MHOXKCHHS
obecrieynBaeT UCXOAHYIO M30BITOUHYIO YUCIEHHOCTh BUaa. OMHAKO 70 B3POCIOTO CO-
CTOSTHUS JTO’KMBACT. FOpa30 MEHbIIE 0coOeH, ueM uxX mosBisercs Ha cBeT. CoOoTHOIIe-
HUE MEXTY YUCIOM POJIUBIINXCS OCOOCH | YMCIIOM 0COOCH M3 HUX, MPUHSABIINX yda-
CTHE B OCTaBJICHUU MOTOMCTBA, SBJISIETCSI OOBEKTUBHBIM MEPUIIOM OOpHOBI 3a CyIiie-
CTBOBaHUE.

[TousitTue o 60pbOE 3a CylIeCTBOBaHKWE UMEET COOPHBIN XapakTep U MPEe/ICTaB-
JsieT coOOOM CIIOKHBIN MPOIIECC B3aUMOJICUCTBUI 0CO0€H OHOTO M Pa3HBIX BUIOB.
Beiensor BHYTPHUBHIIOBYIO U MEKBHUIO0BYIO (DOPMBI, a Takke popmy OOpHOBI 3a
CYIIIECTBOBAHHUE C HEOJArOMPHUSATHBIMU YCIOBUSIMU HEOPTraHUUECKOH Tpupoabl. Mx

PE3YJIbTAThI PA3JIMIAOTCs, HO BCC OHU IIPUBOAAT YCPEC3 IICPCIKUBAHHC 0ojlee KOH-
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KypPEeHTHOCIIOCOOHBIX K €CTEeCTBEHHOMY oTOopy. boppba 3a cymiecTBoBaHHe
OXBaThIBaeT Bce (DOPMBI aKTUBHOCTU OCOOEH, HANpaBlICHHbIE Ha MOJJEPKaHHE
KU3HU U pazMHOkeHUsA. OcoOb BCTyIAET B ONPE/IeTICHHBIE OTHOLIEHUS C IPYTUMHU
opranu3Mamu, (PaKTUYECKU COPEBHYSCH B JIOOBIBAHUM MUY U 3aI[UTE OT BParos.
Tak, 3asu, 3aXBaTUBLIMN IPU HETOCTATKE KOPMa OCUHOBYIO BETKY, COPEBHYETCS
B 3TOM C JPYTMMHU 3alillaMH, HO B TO K€ BPEMsSI OH JOJDKEH ClacaThCs OT XUIIHU-
KOB. DTO TPOSBICHHUE MPSIMO OOpHOBI 3a CyIIECTBOBAHUE, KaAK BHYTPUBUIOBOIA,
Tak U1 MEXBUJIOBOM. Bcerpeuaercs emie kocBeHHass OopbOa 3a. CyllleCTBOBaHUE.
Hamnpumep, ocoOu 0HOTrO BUJa Kak Obl COPEBHYIOTCS MEKIY COOOM B yCTOWYH-
BOCTHU K BO3JICHCTBUIO HEOJIArONPUATHBIX (PAKTOPOB CPEABI — r0JI0Aa, X0JI0/a, 3a-
CyX ¥ T. . (KOHCTUTyLHOHaJIbHasi OopbOa). Eille BbIACISAIOT BHYTPUTPYMIIO-
BYIO, MEXCEMEHHYI0O U MEXIPYIIOBYI0 (POpMBI OOpPHOBI 3a CYIIECTBOBAHHUE.
boprba 3a cyiecTBoBaHME CBsi3aHa ¢ THOENBIO (AIMMUHALIME) ocoOei. Paznuya-
IOT TaKUE TUIBI STMMHUHAIIMU KaK OOIyI0, HHIUBUAYAIbHYIO, IPSIMYIO U KOCBEH-
HY10, CEMEUHYIO U TPYNIOBYI0. BbIeNeHre yKa3aHHbIX KATErOpHil OKa3bIBAET HA
Ype3BbIYAIHYIO CIIOKHOCTh IPOSIBICHUS OOPHOBI 32 CyIIECTBOBAaHUE.

2 EcrtecTBeHHBII 0TOOpP. Kak H30MpaTebHOe BOCHPOU3BEAEHHE T€HOTHIIOB.
Y. lapBuH ompenenuii €CTeCTBEHHBI 0TOOp Kak coxXpaHeHHue 0coleil ¢ MoJIe3HBIMU U
ru0enb C BpPEJAHBIMU WHIMBUIYaJbHBIMUA YKIOHCHUSIMH — «IEpeXHBaHHE Hambolee
MIPUCTIOCOOJICHABIX M THOEIh MEHEee MPHUCIOCOO0JIeHHBIX». OHAaKO, B MPOIEcce ecTe-
CTBEHHOT'O 0TOOpa BayKHBI HE CTOJBKO BBDKMBAHUE MM THOEIB 0COOCH, a BKIIAJ KaXI0H
ocoOH B.renodon nonyisanud. be3 pasMHOkeHHs BKiIag ocodOeld B TeHO(OH HOIyIIs-
LMK paBeH HYJIO. TOJIBKO yCIeX B paclpOCTPAaHEHWH U 3AKPEIUICHUM OIPEAEIICHHBIX
ayutenedd (WM 1eJIbIX TeHHBIX KOMIUIEKCOB) B IOIMYJISIMSX BEAET K BO3HHKHOBEHHIO
QJICMCHTAPHOI'O 3BOJIFOIMMOHHOI'O ABJICHM:, JIC)KAIICTO B OCHOBEC BCAKOI'0 9BOJTHOIMOHHO-
ro Tporecca, HO JOCTHTaeTcsl 3TO JHIIb NMpu AuddepeHInaIbHOM BOCIIPOU3BEICHUH

TeHOTUIIOB. Y CIeX B PA3MHOXKEHUHU Pa3HBIX 0COOEH MOXKET CIY>KUTh OObEKTUBHBIM Ie-
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HETHUKO-3BOJIIOIIMOHHBIM KpPUTEPUEM €CTECTBEHHOro oTOopa. CnemoBareibHO, IMOA
ecmecmeeHHbIM 0MmOOPOM HYIHCHO NOHUMAamb usbupamenvhoe (Ouggepenyuanvroe)
soCnpousgedeHue 2eHomunos uau 2eHuwvix komniexcos (A.B. S1omokos, A.I'. FOcydos,
1989).

EcrectBeHHbI 0TOOp KaK ABMIKYIIUN (PAKTOP IBOJIOIMU UMEET BEPOSATHOCTHBIN 3a-
KOHOMEPHBIA XapakTep; GopMUpPYsI MPU3HAKK U CBOMCTBA MyTEM HMHTETPUPOBAHUA OT-
JeNIbHBIX CIy4YalHBIX YKJIOHEHUN ¢ HE3HAUUTEIbHOW a/laliTUBHOM IIEHHOCThIO, OH 00J1a-
JaeT HAKAIUIMBAKOIIMM U WHTETPUPYIOIIUM JICHCTBUEM, EMY CBOMCTBEHHA AANTHUBHAS
HaIpaBJIeHHOCTh. HampaBlieHHOCT, B JIeWCTBHHM OTOOpa BO3HHKAET CTUXHUitHO. Ecre-
CTBEHHBI OTOOP HUKOTI/Ia HE BEAET K 3aKPEIICHUIO MPU3HAKOB, BPEIHBIX JIJIS BUJA, OH
HE Tpelonpe/iesieH, HEe HaIpaBJeH 3apaHee K Kakou-To. meiu. HampaBnenue otbopa
OTIpE/ICIISETCS COOTHOIIEHUEM HACJIEJICTBEHHOW M3MEHYMBOCTH B TeHO(OH/AE MOMyJIs-
U1 ¥ YCIIOBUM OOphOBI 3a cymiecTBOBaHHE. Eciid mpu3HaK okasbiBaeTcsi Oojiee ajaan-
TUBHBIM NPH JTaHHBIX YCIIOBHUSX O CPAaBHEHHMID CO BCEMHU YKJIOHEHUSMH OT CPEAHEN
HOPMBI 10 3TOMY MPHU3HAKY, OTOOp OYACT COXpaHSATh TaKOW BapHaHT, a BCE YKIIOHSIO-
IIMECS] BapUAHTHI OYIyT AIMMUHUPOBATHCS. B anbTepHAaTUBHON CUTYyallMH, €CIH CPEell-
HSSI HOpMa TIPU3HAKa OKa3bIBACTCS MAJIOQJANTHBHON B JaHHBIX YCJIOBHUSX, OTOOp Oymer
MO/IXBATHIBAThH JIIOOBIE YKIOHEHUSI OT HOPMbI, TO €CTh €r0 HamlpaBlIeHHE OyJeT MPOTHU-
BonojaoxHbIM (A.C. Cesepros, 1987, 2005).

EcTecTBeHHBII-OTOOP MOXKET IeWCTBOBATH 10 JII0OOMY MPU3HAKY WJIM CBOWCTBY, W3-
MeHsIs JII0OOM HACICACTBEHHBIN NMPU3HAK B yepeie nokojeHui. EctecTBeHHbI 0TOOp Ha
KaXKIOM HM3)3TAll0OB 3BOJIIOIIMHN OCTaBISIET 0COOM C 0OCOOCHHOCTSIMHU, JIyUITMMH B OIpe/e-
JICHHBIX YCIOBUSX. ECIIM yCIOBUS CyIIECTBOBAHUS TPYIIIBI COXPAHSIIOTCS CTAOMIBHBIMU
JOCTaTOYHO JUIMTENIbHOE BpeMs, HampaBlieHUE ACHCTBUSA OTOOpa B pALY MOKOJEHUH
TaK)Ke OCTaeTcs cTabmibHBIM. [103TOMY MOXKHO MpHU3HATH, YTO UMEHHO OTOOp HaIpaB-
JISI€T SBOJIIOLMIO MO ONpe/ieliecHHOMY pyciny. Hampasienue naiisi ectecTBEHHOro otoopa
ONPENEIIAETCS CIOKHBIM COYETAHWEM BHEIIHMX W BHYTPEHHHMX YCJIOBUW CYLIECTBOBA-

HUS, yCTIEXOM B 00pb0e 3a CyIIecTBOBaHUE.
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Mexanuzm Oeticmeusi €CTECTBEHHOTO 0TOOpa 3aKJII0YAeTCsl B COXPAHEHUH, HAKOILIe-
HUU U YCUJICHUHM B PSANy TMOKOJEHUN MENKUX, WHIANBUAYAIbHBIX, HACIIEICTBECHHBIX
YKJIOHCHHH B TIPU3HAKaX M CBOMCTBAaX (HAKOIUICHUW M YCWICHHH B DSy IMOKOJICHUM
CIly4aiiHBIX YKJIIOHCHUH ¢ He3HAYMTEIHHOHN aJanTUBHOW IIEHHOCTHI0). [Ton oTOop moma-
JAI0T UHAUBUIBL, TPYIIBl — CEMbH, MOMYJISILIUN, TPYIIIbI MOMYJISIIUI, BUIbI, LEJIbIE CO-
obmectBa. [lepBuyHo 0TOOp JAEHCTBYET B MOMYJISIIIUAX — 3TO TMOJIe AecTBUS 0T60pa. B
npejeax MOMyJSIUi OTOMPAIOTCS WHIAUBUABI, 00JI1a1al0e KaKUMHU-TO KOCTOMHCTBA-
MU TIepe IPYTUMU. ITU JOCTOMHCTBA BBIPAKEHbI B HAIWYUU WIH OTCYTCTBUU KaKHX-
a1n00 TPU3HAKOB M CBOMCTB, pacCMaTPUBAEMBIX KaK TOYKU MpuiokeHus otdopa. Ho
0opnba 3a cyliecTBOBaHNE MPOUCXOAUT HE MEXAY MpU3HAKaMHU M T'€éHaMH, UX Ompee-
JSFOLIMMHU, @ MEXKIY UX HOCUTEISIMU — 0COOsIMU. MIMEHHO MHIUBU/IBI SBIISIOTCS JJIEMEH-
TapHbIMH OOBeKkTamu oTOopa. Cdepa HEUCTBUS €CTECTBEHHOTO OTOOpa 3aTparuBaeT
’KU3HEHHO Ba)KHbIE NMPU3HAKU U CBOMCTBA ocobu. OTbop Beceraa uaet no penorunam. B
(dbeHoTune ocodu oTpaxaroTcs 0COOCHHOCTH I'€HOTHUIIA, U B PSAAY MOKOJIEHUI 0TOOp MO
dbeHoTunaM CBOJIUTCA K OTOOPY ONpeeIeHAbIX TeHOTHIIOB. B uTore, cdepoit neicTpus
oTOOpa ABISIIOTCS (DEHOTUI M T'€HOTHII.,/J|BOMCTBEHHOCTh U CTYNEHYATOCTh B ACUCTBUU
oTOOpa OmpeAeNseT BAXKHOCTh (PeHOTUIa U (PEHOTUITHYECKOW M3MEHYUBOCTH B DBOJIIO-
107078

Koagpgpuyuenm oméopa (S) — 3T0 mokaszaTellb, KOTOPBIHA OMpPEaeseT MPUCIIOCO0-
JIEHHOCTh opranu3Ma. [Ipucrnoco6ieHHOCTh OpraHu3Ma OLEHUBAECTCS IO BHIKMBAEMOCTH
— 4YeM BBIIIE €r0-BbDKMBAEMOCTh, TEM BBIIIE MPUCIOCOO0IEHHOCTh. CTeNeHb OTHOCH-
TeNbHON mpucnocobnennoctd renotuna (W) xapakTepusyeTcs ero aJanTUBHOM IICH-
HOCTBIO.~CIIOCOOHOCTHI0O T€HOTHIIAa K BBKMBAHUIO U BOCIIPOM3BEICHHUIO 110 CPABHEHUIO
C/IpyruMu reHotunamu B nonyisauusx. Kosadduuuent orbopa Bapeupyet ot 1 10 0 u
NpeJCTaBIsieT coOOW BETUYMHY, OOpaTHYH aJalTHUBHOMW LEHHOCTU reHoTuna. Yem
OoJblIIe a/lalTUBHAS LIEHHOCTh F€HOTHIA, TEM HIKEe Kod(p¢uuueHt ordbopa. Ecmu
W =1, toS = 0. Hampumep, u3 100 poaunmuxcst ocobeii ¢ onpeeneHHbIM MpU3Ha-

KOM JI0 pa3MHOXKEHHsI JOXKUBYT BCE€, a C IPYTUM Mpu3HakoMm — Juiib 90 ocobeii. D10
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3HAYUT, YTO B MEpPBOM ciyyae koddduuuent orbopa pasen 0, a Bo Bropom — 0,1. B
IPUPOJIHBIX YCIOBUIX KO3 PuirentT ordbopa oobryno He npesbimaet 0,10 - 0,20, gare
OH UMEET MCHBIIINE 3HAYCHMSI.

Koaddumuent orbopa MokeT BbIpakaTh Kak BO3pacTaHWEe, TaK W yObIBaHWE KOH-
IeHTpaluil aens. B mepBom cirydae uMeeT MECTO pa3MHOKEHHUE HOCHTETS, BO BTOPOM
— ero dJIMMUHAIIHSL.

dppexmusnocms ombopa — MOJ HEW MOHUMAIOT CTEIECHb TOCTHKCHHS K OIMpee-
JICHHOMY MOMEHTY BPEMEHHU TMOJOXKHUTEILHOTO pe3ysbTaTta 0T0opa, KOTOPhIH ompee-
JSIETCSI COBOKYITHOCTBIO TMOJIOKUTEIBHO OTOMPAEMbIX T'€HOTHUIIOB ‘M. CBSI3aHHBIX C HUMHU

MOP(O-(pHU3NOIOTHIECKUX CBOMCTB OPraHU3MOB. Dghghexmugrnocmv ombopa ONpenes-

nl+S
ercs no gopmyne: f =g, TO €CThb OHA ONPEHEIISIeTCS OTHOLIECHUEM YHCENl BBDKU-
n

BalOMIMX 0co0el kaxkaoro BapuanTta. Eciam, Hanpumep; oHa paBHa 1,5, To 3TO 03Haua-
€T, YTO OJWH W3 CPAaBHMBAEMBIX BapuaHTOB B ;5 paza mydiie mpucnocoOiieH 1Mo cpaB-
HEHUIO C JPYTHM.

Ckopocms ombopa — 3TOT MapaMeTp, OTIPEeACIAETCS BEIMYMHON MpUpaIlieHus: OTOu-

paeMoro BapuaHTa B €JMHHUIlY BpeMeHu. OHa npornopimoHaibHa KodGduimeHty orbopa

U BIpaxkaetcsa GopMyJioi: p.= pq , TIIe P — KOHIIGHTpAIisl OTOUpaeMoro BapHaH-

1-gS
Ta, (| — KOHIIEHTpAIHst IMUMUHUPYEMOTo BapuaHTa. ViMes 3Hauenus koddduimenTa ot-
0opa U KOHIIEHTPAITUIO OTOMPAEMOr0 BapuaHTa, MOXXHO YCTAaHOBHUTH CKOPOCTH OTOOpa
no JaHHOMY- BapuaHTy. OmmcaHHas MOJENbh CKOPOCTH OTOOpa MO JIBYM ajlbTepHATHB-
HBIM BapHaHTaM SIBJIICTCS YIPOIICHHON MOJEIbIO. YKe IpPHU TPeX BapHaHTaX, YIUTHI-
BAIOIIUX TP T€HOTUITMYECKUX Kilacca, MPUMEHSIOTCS Apyrue Gopmyisl. Ha ckopocTs
oTOopa BIUAIOT psia HakTOpoB. Bo3MOKHOCTh €CTECTBEHHOTO 0TOOpa 00YCIOBIMBACTCS
HaJM4YMEeM MaTepHaa IJisg 0TOopa, TO €CTh TeHETUYECKUM MHOTO000pasneM ocodel aH-
HOU monyJsiuy. BosHUKHOBEHHE HEOIaronmpUATHBIX MyTaIli 3aMeJUIsIeT ero, BOSHHK-
HOBEHUE OJIATOTIPUSTHBIX MYTallUid YCKOPSIET TeueHne otoopa. MakCuMaibHO BO3MOXK-

Hasi CKOPOCTh €CTECTBEHHOTO OTOOpa ONMpEAeNIIeTCs] MacliTaboM U3MEHYMBOCTH B MPHU-
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3HaKax, UMEIOIINX Kakoe-Tubo 3HaueHue B OopnOe 3a cyiiecTBoBaHue. B maTemaruue-
CKOM BBIPQ)XEHHUHU 3TO IMOJIOKEHHUE U3BECTHO Kak 3akoH P. @umepa. [lo nanHOMy 3aKk0oHY
CKOPOCTh OTOOpa MpHU3HAKa MPOMOPLUOHANIbHA KBAJPATy CPEIHEr0 KBaIpaTHYECKOro
VKJIOHEHUS JaHHOTO mpu3Haka. M3 3akona P. ®wumiepa ciemyer, 94to 0TOOpP HE MOXKET
CHUKaTh MPUCIOCOONIEHHOCTh. Bce ocolu, 006anaroiire OTHOCUTENbHON MPUCTIOCO0-
JIEHHOCTBIO 00JIee HU3KOM, UeM CpeAHsIsl MPUCIOCOOICHHOCTD MOMYJISLNUU, KaK TPaBuio,
rubnyT. [losTomMy Hambosnee oueBUAHBIN PPEKT eCTECTBEHHOTO 0TOOPa —ITO MOIACP-
’KaHUE HEKOETo YPOBHS MPHUCIOCOOJEHHOCTH OCOOEH MOMYJSALMH, HO3BOJIAIONIETO e
CYIIIECTBOBATh B JIAHHBIX YCIOBUAX cpenbl. CpeHsis MPUCTIOCOOAEHHOCTh TMOIMYIISIITUN
U3MEHAETCS MO JAeMcTBHEM OTOOpa TeM ObICTpee, YeM HUKE HadallbHOe 3HAueHUE
MPHUCTIOCOOJICHHOCTH M YeM BBINIE €€ M3MEHYUBOCTh. P, Duinep MaTeMaTHUECKH TMOKa-
3aj1, YTO HampaBiieHHOE TpeoOpa3oBaHue FeHO(OHIA; TO €CTh IBOJIIOLMS, UAET HAaubo-
nee 3Q(HEeKTUBHO B TOM CJIydae, €CIIM MOIMYJISIUNA U30JUPOBAHBI HE TTOJIHOCTHIO U 0OMe-
HUBAIOTCSA T€HAMHU 4Yepe3 OrpaHWYeHHOE, HO.BCE )K€ CYIIECTBYIOIIEe CKpeluBaHue. B
ATOM CiIy4ae MPUTOK ajuiesiel M3BHE MOCTOSIHHO TIOJIEPKUBACT T€HETUYECKOE Pa3HO-
oOpazue ocoOel momyJIsiK, a U30MSLUs COXpaHsIET cBoeoOpasue ee reHopoH1a U TeM
caMbIM CBoeoOpasue BbIpabaTsiBaeMbIX aganTaruii. CKOpOCTh €CTECTBEHHOTO OTOOpa
3aBHCHUT HE TOJIBKO OT M3MEHYHBOCTH MOMYJISIIINK, TO €CTh pe3epBa HAKOIIJICHHBIX U3Me-
HEHUW, HO U OT CKOpPOCTH MyTHpoBaHUsA. CKOPOCTh MYTHPOBaHUS OOBIYHO HE3HAYH-
TeJIbHA, HO OTOOPY TOJJICKAT HE OTACIbHBIC MyTaIluu, a CJIOXHBIE MX KOMOWHAIIWH,
YHUCII0 KOTOPHIX 3HAYUTENHLHO OOJbIle yucia myTarnuii. [losToMy B mpupoaHBIX TOMY-
JSUAX BCELJa UMEeTCsl Matepuan st otoopa. Ha ckopocTh MpoTekaHusi €CTECTBEHHO-
ro 0TOOpa BIMSIOT pa3Mephl MOMyJsiuil. braronpusatael 17151 OBICTPOTO NEUCTBUS €CTe-
CTBEHHOTO OTOOpa MOMYJISAIMHU C KOJCOIIOIMICHCS YUCICHHOCThIO (UTO ObLIO OTMEUEHO
BBIIIIE).

okazamenvcmea oeticmsusi ecmecmeernnozo omoopa. B X1X - XX BB. B pa3BUTHIX
WHAYCTPUAIBHBIX PalilOHaX MPOUCXOIWIO TMOTEMHEHUE OKPAaCKH y MHOTHUX 0abo4yeK —

TCMHasl OKpaCKa OKa3ajlacCb HOKpOBHTeHLCTBeHHOfI B IIPOMBIINUICHHBIX 3arpA3HCHHBIX
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paiionax. HaGmroneHus mokasanu, 4TO HEKOTOPbIE HACEKOMOSIHBIE MTHUIBI B MTPOMBIIII-
JICHHBIX IIEHTPaxX BBUJIABIMBAIOT B OCHOBHOM CBETJIBIX 0a00ueK, a BTN OT HUX — TEM-
HbIX 0abouek. B EBpone B Hactosiiee Bpemst Oosiee yeM y 70 BHAOB YEHITYEKPBUIBIX
OKpacKka M3MEHWJIACh. DTO MOKAa3bIBAET Ha CYIECTBOBaHHE CHJIBHOTO OTOOpa, HAIpaB-
JIEHHOTO MIPOTUB TEMHBIX (DOPM B HE3arpsS3HEHHBIX MECTHOCTSX M IIPOTUB CBETJIBIX B 3a-
IPSI3HEHHBIX pailoHaX. PacnpocTpaHeHue mMeaaHu4Yeckor (OpMBI ONpeneseTcs To/-
JEPKKON €CTeCTBEHHBIM OTOOPOM JIOMHHAHTHOTIO T€HAa, OTBETCTBEHHOTO.3a TEMHYIO
OKpacKy M CBS3aHHOTO C M3MEHEHHEM MoBeAcHUs (0a00UYKH aKTUBHO BHIOMPATIA TEMHBIM
¢doH cybcTpaTa u OBLITH MEHEE MOABUKHBI). V3ydeHbl MUKPOIBOJIOLHOHHBIE U3MEHEHUS
B MOMYJISIIUAX y)KeH, oOMTalonmMX Ha ocTpoBax 03. Opu B CeBepHOl Amepuke: Ha Oe-
JIBIX U3BECTHSAKOBBIX CKaJlaX OCTPOBOB BBDKMBAIOT MPEUMYILIECTBEHHO CBETJIbIE OCOOH,
noJjocarasi OKpacka OKa3bIBAaeTCs 3AIIUTHOW B OOJIOTUCTHIX MecTax (pucyHok 2). Ilox
JEUCTBUEM €CTECTBEHHOTO 0TOOpa MPOUCXOAUT BOZHUKHOBEHUE BHYTPUIIOMYJISILIAOHHO-
ro noiuMmopdusma B nomyisuuax. [[puMepoM TakoBOro SBISIETCS pacHpOCTpaHEHUE
CEpPIIOBUIHOKIETOYHON AHEMHHM B HEKOTOPBIX TPOMUYECKUX paloHax. EcTecTBEHHbIN
oTOOp, HaIpaBJCHHbIM Ha BBDKUBAHUEG M PA3MHOKEHHUE OCOOEH, MOKPOBUTEIHCTBYET
UHJMBUAYYMaM, T€TEPO3UTOTHBIM TIO TE€HY CEPIIOBUAHOKIETOYHOCTH (T€H CEPIOBUIHO-
KJIETOYHOCTH OMPEIENseT YCTOUUYUBOCTh 0COOU K Massipun). MHOTO PpUMEPOB BeyIlIe-
ro IeUCTBUS O0TOOpPa OAMCAHO B CBSI3U C MOBBIIIEHUEM PE3UCTEHTHOCTU (YCTOMUHUBOCTH)
KPBIC ¥ HACEKOMBIX K SJIOXMMHKATaM, 3 MUKPOOPTAaHNU3MOB — K aHTHOMOTHKAM.

[Tpu3HaHKe 3a-€CTECTBEHHBIM OTOOPOM BEIYIICH POJU B SBOJIIOIIUU HE IPUHUIKAET
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3HaYEHUs( OCTANbHBIX (PAaKTOPOB 3BOJIOLMOHHOIO IMpoliecca. Bee anemeHTapHbIE 3BO-
JIOLUOHHBIE (PAKTOPBI B3aMOCBS3aHbI MOJI KOHTPOJIEM 0TOOpa, BCE OHU BO3JIEHCTBYIOT
Ha DJIEMEHTAPHBIN YBOJIOUUOHHBIA MaTEPUall, U3MEHSS DIEMEHTAPHYIO 3BOJIIOLIMOHHYIO
EAUHULLY.

3 OcHoBHbIe (oOpMBI eCcTeCTBEHHOT0 0TOOpa. B coBpeMEeHHON 3BOIOIMOHHON

Teopu BelensieTcs 6osee 30 pa3nuyuHbIX popm oTOOpa: MHAUBUAYAIBHBIN, TPYNIIOBOM,
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noJyioBoi u Jip. OTHAKO OCHOBHBIMH (hOpMaMU €CTECTBEHHOT'O 0TOOpa SIBIAIOTCS CTaOu-
JTU3UPYIOIIUH, ABUXKYIIWM, TU3PYNTUBHBIN.

Teopus cradbunusupyromiero oroopa o6suia co3gana M.M. [lmansrayzenom. Cmabu-
Jqusupyrowuti omoop - GopMa eCTeCTBEHHOT0 0TOOpa, HAaNIpaBJICHHAs Ha MOAIEpKaHUE U
MOBBIIIEHUE YCTOMYUBOCTH, PEAIM3AlMK B TOMYJISIIIUU CPEIHETO, PAHEE CIOKUBILETOCS
3HAYEHUS MPU3HAKA UM CBOMCTBA. MexaHU3M CTaOMIM3UPYIOUIEro oToopa 3akiitouaeT-
Csl B COXpPaHCHUM YCTAaHOBUBIIEHCS B JAHHBIX YCJIOBHUSX HOPMBI IIPU SITUMUHAIINNA BCEX
BBIPAKEHHBIX yKJIOHeHHH. [Ipu cTtabunusupyromeM oTOope MperuMyHIECTBO B Pa3MHO-
KEHHUH MOJTYJaroT 0COOM CO CpPEeIHUM BhIpaK€HHEM Mpu3HaKa. JTa-GpopmMa oTOopa oxpa-
HACT W YCWIMBAaeT  yCTAHOBUBIIYIOCS XapaKTEPUCTUKY MPU3HAKA, YCTPAHSS OT
pPa3MHOXKEHHUs Bce 0coOU, (DEHOTHMHUECKH 3aMETHO YKJIOHSIOIINECS B TY WIH JIPYTYIO
CTOPOHY OT CJIOXKHUBIIEHCS HOPMBI. Y BHJIOB, JKMBYIIUX B OTHOCUTEIHHO MOCTOSTHHBIX
YCIIOBUSIX, IIUPOKUN pa3Max M3MEHUYMBOCTH MOMXET ObITh HeOnarompusiteH. B Takux
YCIIOBHSIX COXPAHSIOTCS MYTAIlMH, BEIYIIHE K MCHBIICH W3MEHUYMBOCTH JaHHOTO TIPH-
3HAKa, U OTCEKAIOTCS MyTalluH, ONpeieAsomue 0oyiee MUPOKY U3MEHYUBOCTh. Tak, y
HACEKOMOOTBIIISIEMBIX PACTCHUN MafiOW M3MEHYUBOCTHIO XapPaKTEPU3YIOTCS YaCTH I[BET-
Ka. B mporiecce 3BoIONMHA TPOUCXOIUT BCe 00JIee TOUHAS «IIOJTOHKA» K YCIOBUSM CY-
niecTBoBaHusA. CTaOMIM3UPYIONIUA OTOOp MOBBIIAET YCTOMUMBOCTH Momyisiui. Wc-
CJIEIOBaHHE BETPO- U HACEKOMOOIIBIIIEMbIX PACTEHHI MOKAa3aJlo, YTO pa3Mepsl u Gpopma
IIBETKOB y JHTOMO(MWIBHBIX pacTeHHi Oojiee CTaOWIbHBI, YeM Y aHEeMOMUIIbHBIX.
Y CTOWYMBOCTE IIBETKOB PHTOMO(HUIOB 00YCIIOBIIEHA COMPSKECHHON SBOIOIHMEH pacTe-
HUW ¥ WUX ONBUIMTENEH, «BBIOPAKOBKOW» YKIOHUBIIUXCS (PopM. Toiabko pacteHus c
[[BETKAMH, CTPOTO COOTBETCTBYIOIUMH «CTaHIAPTaM», BEIpAOOTAHHBIM B TECUEHUE MHUJI-
JIMOHOB JIET COBMECTHOM 3BOJIIOLIMEN IIBETKOBBIX PACTEHUN M HACEKOMBIX OIBLIUTEIIEH,
MOTYT OCTaBUTh MOTOMCTBO. MHOTUMU THICSYaMU UCCIIEIOBAHUA PA3HOOOPA3HBIX MPHU-
3HAKOB MOJTBEPKICHO, YTO HAUOOJIbIIIEE YUCIIO 0COOEH B KaXKI0M MOMYJIAIMU 001a1aeT
CpeaHel BBIPAXKEHHOCTHIO JIF0OOTO mpusHaka. Ctabunusupyromas Gopma ordopa obe-

peraet BUJbI OT CYIIECTBEHHBIX H3MEHEHUM, 00EperaeT HOpMy OT Pa3pyIIAIOIIETO BIIH-
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SHHSI MYTAI[MOHHOTO TMPOIIECCa, BBHIOPAKOBBIBAS YKIOHEHHUS OT MPHUCIOCOOUTEIHHON
HOpMBI. CTaOUIM3UPYIONTUH 0TOOP CIIOCOOCTBYET COXPAHEHHUIO YCTOMUHUBOCTH B KUBOUH
pUpOJE.

HHeuocywas ¢oopma ombopa — 310 0TOOP, CIOCOOCTBYIONINN CIBUTY CPEIHETO 3Ha-
YeHUsl IpU3HAKa Ui CBOMCTBA. Takoil 0T00p crOCOOCTBYET 3aKPEIJIEHUIO HOBOM HOP-
MBI B3aME€H CTapoi. MexaHu3M JABMKYIIEro 0TOOpa 3aKII0YaeTCsl B COXPaHEHUH T10JIe3-
HBIX YKJIOHEHUU OT CpeHEH HOPMBI, KOTOPBIE OKA3aJIMCh MPUCTIOCOOICHHBIMU B HOBBIX
ycioBUsIX cpefpbl. [Ipumepsl JeHCTBUS IBUXKYIIETO OTOOpa: yTpaTa KpbEIbEB y 4YacCTU
IITUI] 1 HACEKOMBIX, AJIBIIEB Y KOMBITHBIX, KOHEYHOCTEH Y 3MEH, TJla3 Y MemEePHBIX K-
BOTHBIX, KOPHEN U JINCTHEB Y PACTCHUI-TIapa3UTOB, BHIPAOOTKA XOJI010yCTONUYUBOCTH Y
po30¢UIIbl, TEMHOOKpAIIIEHHBIE 0COOU Oepe30BOi MsICHUIBI B OKPECTHOCTSIX MaHyec-
Tepa MOJYyUUIT TIPEUMYIIIECTBO TIEPE]l CBETIBIMHU OCOOSIMHU U JIp.

B nenoMm, ABmkyuid 0TOOP BBI3BIBAET UCTOPUUYECKYIO U3MEHSAEMOCTh WHIMBHJIOB
U TOMYJISIUM, CTAOMIU3UPYIONINI OTOOp ONMpEeseT X CTa0UIbHOCTh. ECTeCTBEHHBINM
0oTOOp HE TOJIBKO CO3/Ia€T, HO W MOJICPKUBAET MHOTO00Opa3ue GopM KUBOW TTPUPOJIHI.

Jluspynmuenoti nazvieaemcs hopma omobopa, 6J1aronpusTCTBYIOIIas 06ojee 4em o/1-
HOMY (DEHOTHIY M JEUCTBYIOIAS MPOTUB CPETHUX MPOMEKYTOUHBIX (hopm. Ju3pyr-
TUBHBIM OTOOp OCYIIECTBISICTCS Ha OCHOBE BBDKMBAHUS U Pa3sMHOXKEHHUS Ooliee ajar-
TUBHBIX KPaWHHUX YKJIOHCHUU TIPH AIMMHUHAIIMU CPETHUX BapUAHTOB. ITy (hopmy 0TOO-
Pa BBI3BIBAIOT JUTUTEIBHO U pa3HOHAMPABIEHHO MU3MEHSIONIHECs yciuoBus cpeapl. Cren-
CTBHEM IHU3PYITUBHOTO OTOOpa SABJSETCS JapBUHOBCKas auBepreHmnus. [Ipu aeicTBum
JTU3PYNTHBHOTO 0TOOpA MPOUCXOIUT PACTaIeHUE MOMYJISIY Ha gacTu. OOl pe3yib-
TaT JU3PYATHUBHOTO OTOOpa - (hOpMHUPOBAHUS T€TEPO3UTOTHOTO mojaumopdusma. B ka-
YECTBE MpUMEpa AEUCTBUS AUZPYNTUBHOITO OTOOpA CIYKUT OOpa3oBaHUE MOAPANKAIO-
mux GopMm (MUMUKpHUSI) Y adhpPUKAHCKOTO MaxaoHa K HECKOJBKUM 3alUIIEHHBIM (MM-
MYHHBIM), HEChEJJOOHBIM BUJIaM 0a0O04YEK, UYTO MOBBIMIAET BbDKUBAEMOCTh dhopm. [u3-

pyr[TPIBHBIﬁ OT60p HaIrpaBJIs1JI 3BOJIOOUIO MIICKOIIMTAIOIMIHUX W ITPHUBEJI K BO3ZHHUKHOBC-
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HUIO OOJBIIOTO YHCia OTPsAA0B. CXeMbl, OTPaKAIOIIME ACHCTBHE PACCMOTPEHHBIX
dbopm oTOOpa, MPUBEACHBI HA PHUCYHKE 3.

Crnenyer OTMETUTh, YTO KPOME YKa3aHHBIX BBIIIE, BBIACIAIOT TaKUe POPMBI ecTe-
CTBEHHOTO 0TOOpa, Kak IEHTPOCTPEMUTENbHBIN U 1eHTpoOexkHbIi. M. 1lImansraysen
(1969) nucan, 4To LHEHTPOCTPEMUTENIBHBIN OTOOP — 3TO CHHOHUM CTaOWJIM3UPYIOIIEro
otOopa. Ilpu HeHTpOCTpEeMUTENEHOM OTOOPE BCE YKIIOHSIOIIMECS BapUAHTHI SIUMUHU-
PYIOTCSI, H'3MEHYUBOCTh CHIDKACTCS, W TOMYJISIUS IO JaHHOMY IPHU3HAKY. CTAHOBUTCS
MoHOMOpGHOH. B anbTepHAaTHBHOM CUTYyaIlMH, €CIIM CPEIHSSI HOpMa NPU3HAKa OKa3bIBa-
€TCSl MaJIOQIANITUBHON B JIAHHBIN yCIIOBUSX, OTOOP Oy/eT MOIXBaThIBATh JHOOBIE OTKIIO-
HEHUS OT HOPMBI, TO €CTh HaIpaBJIICHHE €ro OyJeT IeHTpoOSKHbIM. [IpexHss HOopMma
OyAeT SIMMHUHUPOBaHA, & U3MEHYHBOCTH PE3KO BO3PACTET.

JIx. CUMIICOHOM BBIICNICHBI  (POPMBI O0TOOpa, BOZHUKAIOIINE B PE3YJIhTaTe B3aUMO-
JEHUCTBUS IIEHTPOCTPEMUTEIBHOTO U IIEHTPOOEKHOTO 0TOOpa. Eciu 11eHTpoOeXHbIN OT-
OOp MMEET JIUIIL OJTHO HAMPAaBICHUE — OTOMPACTCS OAWH THIT YKJIOHCHHUH, MPOUCXOIUT
HaIpaBJeHHOE MTpeoOpa3oBaHre MOMYJISAIIMH; TO €CTh UIET HampaBleHHbINH 0TOop. Ecnu
IEHTPOOCKHBIN O0TOOp oOecreunBaeT NepekMBaHUe Cpa3y HECKOJbKUX BapHaHTOB Op-
raHu3aliy, Ha U3MEHYNBOCTh KaXKIOTO M3 KOTOPBIX JEHCTBYET IEHTPOCTPEMHUTEIbHBIN
0TOOp, MPOUCXOIUT Pa3ApoOICHIE MOMYNISINHA Ha ABE WM OoJiee JOYSPHUX TPYMIITHPO-
BOK. Takoil oTOop ObuL Ha3BaH pazapooOssitomumM. OnHaKo, mocie Toro kak B 1949 r.
kaura M.W. [lImansrayzena «®akTopsl SBOTIONUM» ObLTA MIEPEBEICHA HA aHTJIMACKUI
A3BIK, TEPMHUHBL «HEHTPOCTPEMUTEIBHBIA OTOOP» U «IIEHTPOOESKHBIA OTOOP» OBLIM 3a-
ObITHI, 1 cHOPMHUPOBATIOCH MPEJICTABIIEHNE O TPeX (PopMax eCTECTBEHHOTO OTOOpa: CTa-

OnnM3npyroIui, 1Ky U qu3pyntuBHbii (A.C. Ceseprios, 1987, 2006).
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Hpyaue popmer ecmecmeennozo omoopa. boinplias rpymnmna npuMepoB IeHCTBUS ecTe-
CTBEHHOT'O 0TOOpa CBsi3aHa C BHIOOPOM OJHOM M3 JIBYX IJIABHBIX CTPATErHil pa3MHOMKe-
HUA: MO0 KOPOTKas MPOJOHKUTENIbHOCTD KU3HU, PaHHSS MOJIOBAs 3pEJIOCTh U OTPOM-

HOC 4YHMCJIO IIOTOMKOB, h1%(e10) JJINTCIIbHAsA XU3Hb oco6e171, MMo3aAHCC HACTYIUICHHUC 3PCJIO0-
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CTH, HEOOJBIIOE YHUCIO MOTOMKOB. I B mepBoM (r-cTparerusi ¥ COOTBETCTBEHHO [-
otbop), u Bo BTOopoMm ciyudae (K-ctpaterus u coorBerctBeHHO K-0TOOp) mocturaercs B
KOHEYHOM HTOre coxpaHeHue nonyisanuu. OTmedeHHble GopMbl 0TOOpa MOTYT OBITh
Ha3BaHbl IJIOTHOCTHO-3aBHCHUMBIM OTOOPOM, TO €CTh OTOOPOM, CBSI3aHHBIM C IIOTHO-
CTBIO HAaCEJIeHUs MOMYJISLIUH.

YacTHBIM Cily4aeM BHYTPUBHUJOBOTO €CTECTBEHHOTO OTOOpa SIBJISIETCS MOJOBOW OT-
60p. OOBIYHO MOJIOBOM OTOOP BHITEKAET U3 OOPHOBI MEXKIY caMilaMu (a B-00sIee peaKux
ClIy4asix — MEXAy caMKaMH) 3a BO3MOXKHOCTb BCTYIIUTh B pa3MHOXKEHUE:~Teopust ecre-
CTBEHHOTO 0TOOpa 00BsACHSAET (PaKThl MOJIOBOTO AuMopduzma. SIpkas okpacka camIloB
MHOTHX MTHII, UX Clienuduaeckue 3anaxu, OpauyHble KPUKH UMEIOT CMBICT JIJIST Pa3MHO-
YKE€HUsI, TIOBBIIIAIOT BO3MOXKHOCTh Y4acTHsl B BOCIpHU3BedeHNH motoMcTBa. Kak cpen-
CTBO 3aIIUTHI B X07i¢ OOpHOBI 3a CYIIECTBOBAHNE, MOJXBAYCHHBIC TTOJIOBEIM OTOOPOM, Y
CaMIIOB Pa3HBIX BUJOB JKMBOTHBIX Pa3BWIHNCh pOra, KIblku U apyroe (A.B. f10moxoB,
A.T'. FOcydos, 1989).

4 MecTO ecTeCTBEHHOr0 0T00pa cpeau Apyrux (paxkropos 3Boawuuu. Cpeau apy-
TUX HBOJIIOIMOHHBIX (DAKTOPOB €CTECTBEHHBIM 0TOOP 3aHMMAeT 0c000e MeCTO. ITO CTa-
HOBUTCS SICHBIM TP CPaBHEHUM €r0 ¢ MYTallMOHHBIM MPOLIECCOM, MOMYJISIIAOHHBIMU
BOJIHAMM Y U30JAMEN. MyTaUMOHHBINA MPOLECC U BOJIHBI KU3HU, XOTS U IEUCTBYIOT I10-
pasHOMY, HO SIBJISIIOTCS. (paKTOpaMu — MOCTaBIIMKAMH 3JIEMEHTAPHOTO 3BOJIOIIMOHHOTO
MaTepHaia, a U30JSINs OKa3bIBAETCS (DAKTOPOM — YCUITUTEEM TeHETUUECKUX Pa3InIuil
MEXIy rpynnaMmu-ocodeil B momyisuusx. [lomynasiiMOHHbIE BOJHBI M MYTaIlMOHHBIM
POIIeCC AAKE MPU COBMECTHOM JIEHCTBUHU €IIE HE MOTYT 00€CTIeUnTh IPOTEKaHUE IBO-
JTIOIUOHHOTO Tporiecca. JJist 93Toro HyXHBI (aKTOPbI, JUTUTEIBHO JEHCTBYIONIUE B OJI-
HOM HanpaiaeHuu. OJUH U3 HUX — U30JsAus. Mexanusm JeicTBus Tpex (GakTopoB CO-
BEPIICHHO pa3JInyeH, HO OOLTUM JIsl HUX SIBIISIETCA HEeHANpagieHH o Cmb, HEOIpe-
JEJICHHOCTh M CTOXACTUYHOCTh JEUCTBUS. HanpasieHHocmb DBOJNIOIUUA TPUAACT
JEeUCTBUE €CTECTBEHHOI'0 0TOOpa, B YEM U COCTOUT €0 BAXKHOE OTIUYHUE OT APYTUX IBO-

JFOIMOHHBIX (DaKTOPOB.
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EctectBennblii oTOOp uMMeeT meopueckuti xapaxkmep. OrnpeneneHue 0TOOpa Kak
g GepeHInaIbHOTO0 pa3MHOKEHHsI 0c00el ¢ pa3HbIMH T'€HOTUIIAMU TECHO CBSI3aHBI C
INPU3HAHUEM €r0 TBOpUYecKOoH poiu. Ot1Oop popmHpyeT NpU3HAKK U CBOMCTBA IyTEM
MHTETPUPOBAHUs OTACIIBHBIX CIIy4aWHBIX YKJIOHEHHW C HE3HAYUTEJIBHOW aJallTUBHOU
LEHHOCThI0. OH OTBETCTBEHEH 3a CYMMHPOBAHME MEJKUX YKJIOHEHHUH, COXpaHseT. U
HAKaIlJIMBAeT U3 pa3HOHAIPABIECHHBIX MyTalluli HAH0OJIEEe COOTBETCTBYIOIINE, YCIOBUAM
Cpelbl U TOJIE3HbIEe ISl BUJA; CKJIa/AbIBas OCCUUCIICHHbIE U3MEHEHUSI, CO3AAET MPUCIIO-
coOJIEHHs ¥ BUJIBI;, INpeoOpa3ys HACJIEJCTBEHHYIO U3MEHYMBOCTh, (JOPMHUPYET FE€HOTHII.
OT060p U3MEHsAET BBIPAXKECHUS YCIOBHO BPEIHBIX, YACTUYHO BPEAHBIX MYTallU, YTO J10-
CTUTAETCS] COXpaHCHHEeM HamOoJiee OJaronpusTHbIX WX KomOuHamwii. OH peoOpasyeT
eNble TIOMYJISAIUN Yepe3 COXpaHeHHE W MPEHMYIIECTBEHHOE PaclpoCcTpaHeHne Hanbo-
aee xu3zHecnocoOHbIx hopm. OTOOp obecreunBaeT BBIPAOOTKY CIIOCOOHOCTH K Hanbo-
Jiee BBITOJIHBIM PEaKLMsIM HAa U3MEHEHMs B (PaKTOPax BHEIIHEW Cpenbl, B TOM YHUCIE K
MOP(OTCHETUIECKUM PEAKIIHSIM, BBIPKAIOMUMCS B MPHUCIIOCOOUTENBHBIX MOAM(pUKA-
uax. Moaudukanuu, Kak 1 Jr00bie Jpyrie GU3H0I0THYeCKre afanTalii, BKIoYas u
MOBEICHYECKHUE, CIY)KaT Kak Obl OydepomM Mexay dBOTIOIUOHUPYIOMIEH MOMyIAIuend 1
cpenoii. CHmkas rudenb, OHU T€M CaMbIM B M3MEHEHHBIX YCIIOBHUSX Cpebl obecreyu-
BalOT HEOOXOAUMYIO JUTSI KU3HH M DBOJIOIUU YUCIEHHOCTDh momymsiiuu. OT6op crmocoo-
CTBYeT 00pa30BaHUIO MPEPHIBUCTOTO MHOT000pasus opranudeckux gopm. TBopueckas
pOJIb OTOOpa BBIPAKASTCS BO B3aUMHOM COTIJIACOBAaHUM U OOBEIMHEHUH YacTeil u opra-
HOB JIO0OTO -OpraHW3Ma B OJHO TapMOHHYHOE IeJioe, oOJajaroiiee 3HAYUTEeIbHOM
YCTOMYMBOCTHIO MO0 OTHOUICHHUIO K BHEITHUM YCJIOBHSIM, CO3/IaHUU anmnapara WHAUBUIY-
anbHOTO pa3zsutud u 1p. (M.1. Hlmansraysen, 1969).

Taxum 006pazom, €CTECTBEHHBIN 0TOOp — ATO IBIXKYIIAS W HAIIPABJISIONIAS CHJIA YBO-
monuu. Benyias posib ecTeCTBEHHOTO 0TOOpa B 3BOJIIOIMH MO CPAaBHEHUIO C JIPYTUMU
dakTopaMu ompeeNnseTcs HaNpaBIEHHOCTHIO NEHCTBUS, KOTOPOE CBA3AHO C BHIPAOOT-
KOH HOBBIX MPHUCTOCOOJICHUI, BOSHUKHOBEHHEM BUJIOB, BOSHUKHOBEHHEM HEpapXuye-

CKOW CHUCTEMbl TAKCOHOB, OCYILIECTBIEHUEM IPOTrPECCUBHOTO PAa3BUTHS JKUBOU MPUPO-
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ABbI. Teopnﬂ CCTCCTBCHHOHO 0T60pa ABJIACTCSA OJHHMM M3 OCHOBHBIX TCOPCTHYCCKHX

0000111eHNIT OMOJIOTHH, OHA OOBSICHSIET MEXaHU3M DBOJIIOIIHH.

Bonpocsl 119 3akpenJieHus.

0 3O\ LN KW —

—_—
o — O O

. IIpennochuIKu €CTECTBEHHOTO 0TOOpAa.

. Uto Takoe 60pn0a 3a cyiiecTBOBaHUE, e  (HopmbI?

. UTo cIyUT 0OBEKTUBHBIM MEPHUIIOM OOpHOBI 3a CYIIECTBOBAHUE?

. OmnpepienieHre MOHATUS «ECTECTBEHHBIN OTOOPY.

. Urto sBnsieTcs 00beKTOM U cepoit IecTBUsS 0TOOpa?

. DPhEeKTUBHOCTH U CKOPOCTH AEUCTBUS 0TOODA.

. Uro Takoe ko3¢ duireHt oroopa?

. UTo Takoe ajanTuBHAs [IEHHOCTh TEHOTHUIIA, YTO.OHA XapaKTepu3yeT?
. OcHoBHBIE ()OPMBI €CTECTBEHHOTO OTOOPA.

. CXon1cTBO M pa3nuuus B ACMCTBUH HUCKYCCTBEHHOTO U €CTECTBEHHOTO 0TOOpA.
. UTto ompenensieT BeayIylo poJib €CTECTBEHHOTO 0TOOpa B IBOJIIOLIAN?
. JlokazaTenbCcTBa ACUCTBUS €CTECTBEHHOIO 0TOODA.

JEKIUS 12 OPTAHUYECKASI HEJTECOOBPAZHOCTDb M
BO3HUKHOBEHMUE AJJATITAIIMU KAK BA’KHBIE PE3YJIBTATBI OTBOPA

1 Pa3BuTue npenctaBaeHuil 00 OpraHnuecKon 1eaecoo0pa3HOCTH.
2 TlonsTue 006 amanranux, MEXaHU3M BO3ZHUKHOBEHMS, KJIacCU(UKAIUS aanTalliii.

1 Pa3BuTue npejacraBjieHuil 00 opraHu4veckoi mesecoodopasnoctu. Bes xuBas

pPHpO/Ia

HPOHUKHYTA 11€J1eCO00Pa3HOCTHIO U B 3TOM €€ OTJIMYME OT HEXUBOU MPUPO/IBL.

[{enecoobpa3HOCTh CTpOSHUS W (QYHKIHUNA Pa3IMYHBIX OPTaHU3MOB BBIPAXKAETCS B WX

HpI/ICHOCO6JIeHHOCTI/I K (1)I/ISI/ILIGCKI/IM YCIOBUSAM BHECILIHEH Cpcabl, B COOTHOHICHUAX C

OnoTryeckuMu (HakTopaMy M BO B3aMMHOM MPUCIOCOOJIEHHOCTH OPraHU3MOB, B peak-

OuAX OpraHu3MoOB, UX HMHCTHHKTAaX M IIOBCACHHHU, B 60pb6€ C BpPCIAHBIMH BJIMSAHHAMHA

(6ome3ns

MU, IIapa3suTaMH, HOBpe}K,[[eHI/ISIMI/I), B CIIOCOOHOCTH K HWHAWBUYAJIBHOMY IIpH-

CITOCOOJIEHUTO.
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Bce opranusmel, Hacemnstonme 3eMITi0, IPUCTIOCOOICHBI K YCIOBUSAM, B KOTOPBIX OHH
CYUIECTBYIOT. MUKPOOPTraHU3MbI MOTYT KHUTh B KUISALINX BYJKaHUYECKUX MCTOUYHHUKAX,
pacTBOpPE CepHOI KUCTOTHI, He(TH U T.J. ECTh BOIOPOCIN M HACEKOMBIE, BCTPEUaIOIINe-
Csl Ha CHETY M MOBEPXHOCTH JIeTHUKOB. [IpHcroco0IeHHOCTh K (PU3NYECKUM YCIOBUSIM
Cpelibl BbIpakaeTcsl HEpeAKo yke B 001ieit ¢hopme Tena. [nankToHHBIE OpraHu3MBbl, 00-
Jajarouye ciaabbIMU CPEJCTBAMU AKTUBHOIO MEPEBUKEHUS, MOIEPKUBAIOTCS B3Be-
HICHHBIMU B BOJe Oyiarojapsi pa3jiMyHbIM IPHUCIOCOOICHUSAM: 3TO WIA FUAPOCTaTHYe-
CKH€ anmapathl B BUJE BO3JYIIHBIX KaMep, KareleK >KUpa, Ui BCEBO3ZMOKHBIE BBIPO-
CTBHI, YBEJIMYUBAIOUINE COMPOTUBICHUE BOJbI MPU OCEAaHUU U JCHAIOLINE BO3MOXKHBIM
«mapenue» B Boje. [IpubpexHbie pbIObl, )KUBYIIHE OKOJIO pU(OB, IMEIOT BBICOKOE TEJIO,
CIIOCOOHOE K OBICTPBIM MOBOPOTaM. MeJJICHHO IIaBaIOMIie HEKTOHHBIE PHIOBI UMEIOT
BEPETEHOBUHYIO (popmy Tena. Briciiero coBepieHCTBa B peaKTUBHON HaBUTaLMU J10-
CTUTJIM KalbMapbl. Y HUX TeJNO JUIMHHOE, LHWJIHHIPUYECKOE, MPEAeTbHO 00TeKaeMoe,
CIiepesiu U C3aJid 3a0CTpeHHoe. Pe3ko BrIOpachiBas U3 MAaHTUIHOMN MOJIOCTU BOJY, OHH,
CIIOBHO pakeTa, ABIXKYTCs Boepeld. KpOoT Takxke XOpOIIO MPUCIOCOOICH K JKU3HH MO
3eMJIel, KaK CTPUX M JIaCTOYKa K ObicTpoMy mojeTy. CuUibHbIE HOTH, YyTKUE YIIU U
0CTpO€ OOOHSIHUE OJICHS MO3BOJSIIOT CACTUCh OT TUTPa, HO U CTPOCHHUE Tejla TUTPA, BCS
€r0 OpraHM3aIysl 1al0T eMy BO3MOKHOCTh CXBATUTh HEOCTOPOKHOTO, HIJIM MEHEE IyTKO-
ro, WIM MeHee OBICTPOHOrOro OJeHs. Y THUTpa 3aMeuaTellbHOEe 3peHHe, HO ciaboe
00OHSIHUE, TTO3TOMY ' OH BHUMATEJICH K OOOHSHUIO KEPTBBI — MOAOUpPAETCs K HEW Mpo-
TUB BETpa, a KOTrAa HaXOAMUTCS B 3acaje, TO pacmoiyaraercs mo Berpy. Llerecoobpasno
TaK)Ke CTPOCHHUE Mapa3uToOB, MPUKPEIUISIOIUXCS JINOO K HIEPCTH TUTPa, MO0 3a CTEHKY
€ro KHNIeYHUKa.

CyI1ecTBYIOT pa3IMYHBIE MMACCUBHBIE CPEACTBA 3aIUTHI OPTAaHU3MOB OT XHUIITHUKOB.
OT0 pa3HOOOpa3HbIE BBHIPOCTHI B BUJIE TBEPAbIX MaHIUpE (KyKH, yepenaxu, OpoHeHOC-
IbI), IITUTIOB, KOJFOUEK (HEKOTOpHIE pacTeHHsl, HaceKoMblie). bombiioe 3HaueHue B mac-
CUBHOM 3alllTe MMEET OKPOBUTEIBCTBEHHAs OKpacka 1 MuMukpus. [lepas kamydmu-

pYyeT OpraHu3M, MO3BOJISISI EMy CIIMBAThCS ¢ (POHOM OKpyxk aroiielr 00cTaHoBkU. BTopas
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MacKHUpYeT OpraHu3M IO/ APYroi Bu, 0oJjiee OMACHBIN WM SIIOBUTHINA, TEM CaMbIM, OT-
IIyTUBas IOTEHIIMAIBHOTO XUITHUKA.

Kpome 3T0oro mopaxaer 1einecooopa3sHOCTb CTPOCHHUS CIIOKHBIX OPraHOB, HAIIPUMED
riasza miuekonuTaronmx. OHa BbIpaXxaeTcsl BO BHyTPEHHEH MpUCIOCOOIEHHOCTH YacTeil:
POTOBHIIBI, XPYCTalduKa, 3payka, PETHUHBI, KOTOPHIE TOJbKO COBMECTHO, MPHU CTPOIrO
OTPENIECIICHHBIX YCIOBUAX, OTBEYAIOT CBOEMY MPEIHA3HAYECHUIO.

B o6meM, gaHHble, CBUAETENbCTBYIONIUE O MPUCIOCOOIEHHOCTH KUBBIX OpPraHU3-
MOB, a TaKXe 11eJIeCO00Pa3HOCTH UX OPTraHU3aluU U MOBEICHNUS] MHOFOYHCIICHHBI.

®dakThl 11€71eCO00Pa3HOCTH CTPOSHHS U PEaKIUil PAaCTEeHUN U KMBOTHBIX U BCeOoOIas
«TapMOHUS» MX COOTHOILIEHUM M3JaBHA oOpamanu Ha ceOs BHHMaHue denoBeka. [lo
TEOJIOTUYECKUM MPEACTaBICHUSAM, BCEOOIIasi TapMOHUS TIPUPOIbI, KaK U Ie1ecoo0pas-
HOCTb OpPTaHU3AIMH KUBBIX CYIECTB, 00BACHAIOTCS Boilel « TBopua». CoriacHO TakuM
B3IJIA1aM, Ka)KJIbI OPTaHU3M 3aHMMAET CBOE OIPENICIIEHHOE MECTO B TAPMOHUU MIPUPO-
Ibl, © B 3TOM COCTOMT LIEJIb €r0 COTBOPEHMS. TENEONOTHUYECKNE B3IISAbl HUMENIH yYe-
Hble B [IpeBHeu I'peunn. Tenmeonorus B IIPUMEHEHUM K MUPY OPTraHM3MOB IMOJy4HIIA
cBO€ BbIpakeHUE y Apucrorend. 1o, Apuctorento, XOTd OH IPU3HAET HEKOTOPYIO IO-
CTEIIEHHOCTh B PA3BUTHHU NPUPOABL, HUYTO HE MPOUCXOAUT CIy4alHO, BCE MOJYNHEHO
M3BECTHOU 1enu. OpraHu3Mbl pPa3BUBAIOTCS B CUJIYy BIIOKEHHOI'O B HUX CTPEMIICHHS K
n3BecTHOU 1enu. [IpeacrapieHuss ApuctoTens uMenu 0oJbIIoe BIUsSHUE HA (HOPMUPO-
BaHue (UIOCOPCKUX BO33PEHUM Yy YUEHBIX, B TOM 4Hciie B Oojee mo3nHee Bpems. [lo
mHeHuto K. KioBbe, «BCAKOE OPraHM30BaHHOE CYLIECTBO OOpa3yeT Iiesioe, eAUHYIO 3a-
MKHYTYIO CUCTEMY, YaCTH KOTOPOM COOTBETCTBYIOT APYI APYTLY M CONEUCTBYIOT ITyTEM
B3aMMHOTO BIIMSHUA OJTHOW KOHEUHOU LeNm». TeleoJIOornyHo yueHue NpeaeCTBEHHUKA
Y. [dapsuna X.b. Jlamapka. [IpuzHanue BHYTpEeHHEHN 1€, K KOTOPOW CTPEMSITCA Opra-
HU3MBI, SABIIETCS CYUIHOCThIO BO33peHui Jlamapka. OH BepuT B co3gaHHE 0COOOTro
«ECTECTBEHHOI'0 MOPSAAKA», U3BECTHOM «TapMOHHUM MPUPOAbD». Bo Bcex TeueHMsx Ja-
MapKku3Ma  3aKJII0YaeTcsl MPU3HAHME M3HAYAIBHOIO XapaKTepa IEJIecO00pa3HOCTH pe-

akiuil (M.U. HImansraysen, 1969). Martepuanuctuueckasi, HO IpH ’TOM MEXaHUCTUYE-
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CKas, OIEHKa LeJeco00pa3HOCTH OpraHuvyeckux (opM BeIeT CBOE Hayaylo TakkKe OT
IPEBHUX TPEKOB, OT puMJiisiH (Omnenoki, Jemokput, Jlykpeumii Kap, ap.). DineMeHTbI
MaTEepUATMCTUYECKOTO aHalIu3a MpOOJIEMbl LENeCOO0Pa3HOCTH €CTh Y (paHIy3CKUX
¢dunocopor-marepuanucto XVIII B. OK. Jlamerpu, 1. Jluapo), y HEKOTOPBIX HATypa-
nuctoB (K. brodhdon). OnHako U OHU paccMaTPUBAIOT (POPMBI CTATHYECKHU, a HE B IPO-
necce pazputus. Tonabko Y. JlapBUHY NpUHAIJICKUT 3aciiyra pa3peiieHus mpodieMbl Ha
OCHOBE CTPOT0 HAYYHOT'O MCCIJIEIOBAHUS U B CBSI3U C 001l mpo6sieMoil ABOIIIOLUH Op-
rannyeckoro mupa. Ilo npencraBnenusm Y. JlapBuHa, 11e71€c000pa3HOCTh CTPOCHUS U
GyHKIMIA OpraHU3Ma BBIPAKAETCS B €r0 MPHUCIOCOOJICHHOCTH K'OIPEACICHHBIM KH3-
HEHHBIM yCJIOBUSIM, (haKTOpaM BHEIIHEW cpebl. B COOTBETCTBUM, C 3TUM, OpraHrYecKas
1[€JI€CO00PA3HOCTh — 3TO MPUCTIOCOOIEHHOCTh OPraHU3MOB K OKPY>KaIOIIEMy KOMILIEK-
cy abnotnyeckux U OuoTHdeckux yciioBuil. OHa SABISETCS PE3yJbTaTOM, CICIACTBHEM
€CTeCTBEHHOTO 0TOOpa. B Hacrosiee BpeMsi OOJBIMUHCTBO OMOJIOTOB paccMaTpUBaeT
1[€JIeCO00Pa3HOCTh B JAPBUHOBCKOM CMBICIE. [T0 COBpeMEHHBIM MpEeACTaBICHUSIM, MO/
OpPraHUYECKOM 11eeCO00Pa3HOCTHI0 TOHUMAIOT BCIO COBOKYITHOCTh WHANBUIYATbHBIX U
OOIIEBUAOBBIX MPHUCIOCOOJCHUM, KOTOphle 00ECIeUNBAIOT BBIKUBAEMOCTh OCOOH W
BUJIA B 1IEJIOM.

2 TlonsiTue 00 aganTanusix, MeXaHU3M BO3HMKHOBEHMs, KJaccHpuKamus
agantanuii. BeDkrBaeMOCTh BHIa KaK IIETIOTO MOXKET JOCTUTAThCsl POPMHUPOBAHUEM H
COBEPIIIEHCTBOBAHMEM , OOIIIEBHUIOBBIX W WHJMBHUAYAJIbHBIX ajanTtanuii (mpucrnocoblie-
HUM). Aoanmayuir— 3T0 KOMILUIEKC MOPPOPU3UOTOTHUECKUX U MOBEJEHYECKUX OCOOEH-
HOCTEH 0COOM, TIOMYJISAIINK WJIA BHIa, 00E€CTICUNBAIOIINI YCIIeX B KOHKYPEHIIUU C 0CO-
OsIMU, TIOTMYJIAIUSAMU, IPYTUMUA BUJIAMA WM YCTOMYMBOCTD UX K BO3JEUCTBHUIO (haKTOPOB
adnoTnueckoi cpeanl. Kak ormeuan Y. JlapBuH, COBEpPIIEHCTBO BCSIKOTO MPUCIIOCOOIIE-
HUS OMPEJENAeTCs BHEIIHEH Cpeoil, MOATOMY OHO BCerja KOHKPETHO, OTHOCHUTENBHO,
UMeeT BpeMEeHHbIN XapakTtep. [Ipucnocobienne Kk 0JHUM yCIOBHSIM TepecTaeT ObITh Ta-
KOBBIM B JPYTHX YCI0BUAX. Hampumep, Bcskas MOKPOBUTEIBCTBEHHAS OKpacka HE UMe-

€T HUKAKOro 3Ha4YeHHWs BHE 3Toi cpeapl. Camas coBepllieHHas OKpacka M pPUCYHOK Oa-
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OO0YKM TMOJT IBET KOPHI JIEPEBHEB HE J1aeT €l HUKAKOM 3alUThl B TPaBE WM JIUCTBE Jepe-
BbeB. PopMUpOBaHHE MPUCTIOCOOIECHUI U X OTHOCUTEIBHBIN XapaKTep MOIy4yaroT 00b-
sCHeHHE TOJbKO ¢ no3uuuu teopun Y. Jlapeuna. Ilpucnocobnenus (agantanuu) y op-
TaHU3MOB K OIPEICJICHHBIM YCIOBUSIM OOMTAaHUS BO3HUKAIOT B MPOLIECCE 3BOJIOIUU B
pe3ysbTaTe eCTECTBEHHOro 0T00pa U OopbObI 3a cyiiecTBoBaHue. biarogaps MexaHu3-
My JAeHCTBUS 0TOOpa, KOT/Ia UMEET MECTO COXPAaHEHUE, HAKOIJICHUE U YCUIICHUE B Py
MTOKOJICHUM MEJIKUX WHWBHUIYATbHBIX TOJIE3HBIX HACJICICTBEHHBIX YKIOHEHUN, TPOUC-
XOJUT TIpeoOpa3oBaHue CTapbiX U (OPMUPOBAHUE HOBBIX IpHUcIocobiieHnii. Mx BO3-
HUKHOBEHUE SIBIISICTCS] OJJTHUM U3 BaXKHBIX PE3YJITaTOB €CTECTBEHHOI0 0TOOpa. cTopu-
YEeCKOE pa3BUTHE BUIOB OPTaHUYECKH CBA3aHO ¢ (POPMHUPOBAHUEM OMPEICICHHOTO KOM-
riekca agantanuid. Cama 3BOJIONUS SBISIETCS MO CYIIECTBY HEMPEPHIBHBIM MPIIECCOM
oOpa3oBaHMsl aJanTanui, IPOUCXOASIIUM IO CIETYIOHIed cXxemMe. HHTEHCUBHOCTh pas-
MHOKEHHsI — 00ph0Oa 3a cyliecTBOBaHUE — U30uUpaTenbHas THOENIb — €CTEeCTBEHHBIN OT-
060p — IpUCIIOCOOJIEHHOCTb.

Cornacuo nanusiM H.B. TumodeeBa-PecoBckoro u npyrux (1969 r.) mpu knaccudu-
Kallud ajanTaluid BBIACISAIOT HECKOIBKO MPUHIIMIIOB M COOTBETCTBYIOIIMX UM TPYII
ajanTayii. AganTanuu KIacCu(PpUIMPYIOT IO MPOUCXOKICHUIO, IO MPUHAJICKHOCTH K
pasHOI cpefe, Mo IBONIOMMOHHOMY MaciiTady, Mo XapakTepy BO3HUKAIOIINX HW3MEHE-
HUH, MO JJTUTENBHOCTH  COXpAaHEHUS B OHTOTeHe3e. [1o mpoucxoxcoeHuro BBHIICISIOT
ajlanTaiyy, BO3HUKAKOUINE MTPEalalTUBHBIM, KOMOMHATUBHBIM M TIOCTAIAlITUBHBIM ITy-
tamMu. [lo npunaoresxcHocmu K pasHou cpede pa3InyarOT TE€HOTUIINYECKUE (OHTOTeHe-
THYECKUE), MOMYIISIIHOHHO-BU/IOBbIC, OMOLIEHOTHYECKHE ananTaiuu. 110 36010YUOHHO-
My Macuwimady ananTaliy noJpa3iesaioTcsa Ha Crelaln3upoBaHHble U obmmue. /1o xa-
PAKmepy B03HUKAIOWUX U3MeHeHUli aJanTaluy ObIBalOT YNPOUIAIOUIUE CTPOCHHUE CH-
CTEMBI, YCIOXKHSIOIINE CTPOCHHE, COXPAHSIOLIUE CTPOEHUE CUCTEM U YPOBEHb CIIOKHO-
ctu. Ilo onumenvbHOCmuU coxpaneHus 8 OHmMo2eHe3e eCTb KPaTKOBPEMEHHBIE, TOBTOPSIIO-

MIUECA U IIOCTOAHHBIC adarlTalliu.
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Apnanranus 3aTparuBaeT pasHble CTOPOHBI )KM3HEHHBIX MPOLECCOB OPraHU3MOB H I10-
ATOMY, KPOME OTMEUEHHBIX, BBIJICISIOT €I TAKUE TUIIBI afanTaruii Kak MopgoIornde-
ckue, pusznongornueckue, OMOXHMHYECKUE, ToBeaeHueckue. Mopgonocuueckue aoan-
mayuy CBSI3aHbl C U3BMEHEHHEM CTpOeHue Tena. Hampumep, y TeIIOKpOBHBIX KUBOTHBIX
IpU MPOJBMXKEHUH Ha CEBEP OTMEUAETCsl YBUIIMUEHUE CPEIHUX pa3MepoB Tena (mpaBu-
70 beprmana), 4To yMEHbIIAET OTHOCUTEIBHYIO MIOBEPXHOCTh U TEIJIOOTAAUY. Y pacre-
HUW B CEBEPHBIX IIMPOTAaX M BBHICOKOTOPHBIX palOHAX €CTh CTEIIOLIUECS M. [IOAYIIKO-
BUJIHBIE (DOPMBI, MEHBIIE MOBPEXKIAEMbIE CUIBHBIMU BETpPAMU U JIydIHEe-COrpeBacMble
conuieM. Harnsana takast Mmopgosiornyeckas aganTaius Kak 3alldTHas OKpacka, CKpbI-
BalOIas )KUBOTHBIX Ha (hOHE Cpejbl. 3aluTHAsT OKpacka MPEACTaBICHA JIBYMS OCHOB-
HBIMU THUIIAMU. TIOKPOBUTEJIBCTBEHHONW M mpenocreperatronie. I1okpoBurenbcTBeHHAs
OKpacKa OY€Hb Ba)KHA JIsl BUJOB JKUBOTHBIX, HE UMCIOMUX 3((HEKTUBHBIX CPEICTB 3a-
IMIMTHI OT XUIIHUKOB. biiarogaps e, *UBOTHbIE CTAHOBATCSI MEHEE 3aMETHBIMU Ha (hOHE
MectHOocTH. Ha ceBepe uaiie BcTpedaercs, Genas win cBeTas OKpacka, nmoMorarouas
MacCKHpOBAThCsl Ha CHery (Oesble MeaBeIH, TOJISIPHBIE COBBI, TIECITBI, JETEHBIIN JTACTO-
HOTHX - OeNbKH). Y psifia *KUBOTHBIX-IOSBUIIACH OKpacKa, 00pa3oBaHHas YepeJOBaHUEM
CBETJIBIX U TEMHBIX IOJIOC WJIM TISITEH, JIeJaloNias KX MEHEE 3aMETHBIMU B KyCTapHUKaX
U TYCTBIX 3apOCisix (TUTPBI, MOJIOJIbIe KaOaHbl, 3¢0pbl, MATHUCTHIC OJicHU). HekoTopsie
KUBOTHBIE CIIOCOOHBI OYEHb OBICTPO MEHSATHh OKPACKY B 3aBUCHMOCTH OT YCJIOBHH (Xa-
MeJIeOHBI, OCbMUHOIH, KamOana). Ilpu mackuposke hopma Tena u ero okpacka JejaaroT
KUBOTHBIX TMaX0KMMHU Ha JIUCThS, CYYKH, BETBH, KOPY WJIM KOJIOUKHA PACTEHUH (4acTo
BCTPEYACTCS Y HACEKOMBIX, OOMTAIONINX HA PACTCHUSX). 3alIMTHOE 3HAYCHHUE Y KUBOT-
HBIX UMEET U MUMUKpus (noopasicarue). B atom ciydam okpacka u popma tena y 06e3-
OOMAHBIX JKUBOTHBIX CTAHOBSTCS TOXOXXMMH Ha TaKOBBIE SIIOBUTHIX OPTraHU3MOB.
Hanpumep, HEKOTOpbIE HESIAOBUTHIE 3MEU MOXOXKbI Ha SAO0BUTHIX. L{MKanel U cBEpUKH
HAIIOMUHAIOT KPYMHBIX MypaBbeB. [Ipu npenocreperaroiieid Win yrpoxkaroliei OKpacke
y AUBOTHBIX, MPEJCTABISIOMINX ONACHOCTb ISl JPYTUX, UMEIOTCS SIPKUE OKPACKH, S10-

BUTBIC WK IIaXY4HC KCJIC3BI. CTOJ'IKHYBH_II/ICB C HUMH, XHMBOTHBIC-XHMIIIHUKKW B JaJIb-
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HEHIIeM He HamaJaloT Ha TaKue OpPraHu3Mbl (OCHI, MIMENU 00XbH KOPOBKH, KOJIOpPAI-
CKHe KYKH). Du3uonocuueckue adanmayuu CBS3aHBI C IEPECTPOHKONH 0OOMEHa BEIIECTB
y opranu3MoB. [IpumepoM siBIsieTCs: MOSIBICHUE TETUIOKPOBHOCTH U TEPMOPETYIISIUU Y
OTHUI] ¥ MJIEKOTIUTaOIUX. B 6oee mpocThIX ciiydasx — 3TO MpUCHOCcOoOIeHHE K onpeie-
JIEHHBIM (pOpMaM MHILH, COJIEBOMY COCTABY CPElbl, BHICOKUM WJIM HU3KUM TEMIIEpATy-
paM, BIQKHOCTH WJIM CYXOCTH BO3/yXa M MOYBBI. buoxumuueckue adanmayuu CBA3aHbl
c 00pa3oBaHUEM OIPEICICHHBIX BEUIECTB, O0JETYaroMX 3alIMTy OT BparoB WM Harma-
JeHue Ha Apyrue opranu3mbl. Croja MOKHO OTHECTH SIAbl 3MEH, CKOPHMHOHOB, MAYKOB,
o0Jieryarone uM OXOTy; aHTUOMOTHKU TprOOB U OaKTEpUl, 3aIIULIAIONINE UX OT KOH-
KYPEHTOB; TOKCUHBI PAaCTCHHH, MPEAOXPAHSIONINE UX OT BBHICIAHMS; MTaxXyune BEIeCTBa
KJIOTIOB Y HEKOTOPBIX JAPYTUX HACEKOMBIX, OTITYTHBAIOIIKES BparoB. K OMoxumMmudeckum
aJlanTanusM OTHOCUTCS U 0co0asi CTPYKTypa O€JIKOB, IUHHII0B y OPraHU3MOB, YCTOWYH-
BBIM K BBICOKUM M HU3KHUM TeMIleparypaM (TeIUIONO0MBBIX U XOJI0/10JF00UBBIX ), TO3BO-
JSIOIas UM CYIIECTBOBAaTh B TOPSYMX HCTOUYHUKAX, BYJKAHWYECKUX IMOYBAX WJIH B
YCIIOBUSIX BEUHOM Mep3i0Thl. [losedenueckue adanmayuu CBsI3aHbl C U3MEHEHUEM T10-
BEJICHUS B T€X WJIM WHBIX yCIoBUsx. Harpumep, 3a60Ta 0 MOTOMCTBE MPUBOIUT K Tyd-
IIIeMy BBIKUBAHUIO MOJIOJIBIX KUBOTHBIX W MOBBIINIAET YCTOWYMBOCTh X MOMYJsInid. B
OpayHble TIEPUOABI MHOTHE “KHBOTHBIE OOpa3yloT OTIEIbHBIE CEMBH, a 3UMOU OO0b-
EIMHSIOTCS B CTa, 4TO_00JIeryaeT UM MPONMUTAHUE WU 3aIUTY (BOJKH, MHOTHE BHIBI
TITHIL).

OobecrneyeHre BBICOKOHM MPUCITOCOOIEHHOCTH BHJIa U COOTBETCTBEHHO €T0 BHKUBA-
€MOCTH B Pa3HbIX CIy4asX CyIIECTBEHHO pa3nnyaercs. Yem Oouiblie y BUa IPUCIIOCO0-
JICHUH ‘W 4eM OHU MHOrooOpasHee, TeM BBILIE BBDKMBAEMOCTb M TEM LiejecooOpasHee
opraum3anus. [loaToMy ypoBHU 11€1€CO000pa3HOCTH y pa3HBIX BUAOB pa3IW4HbL. B 1e-
JIOM, YpOBEHb II€JIeCOO0PA3HOCTH HEU30EKHO OTPaKaeT ypOBEHb OpraHu3alvu. Ypo-
BEHb 11€J1IeCO00pa3HOCTH OyAeT TeM BBIIIE, YeM MEHBIIE OPTaHU3MBbI 3aBHCST OT CIIy-
YalHBIX ¥ HECIYYaWHBIX U3MCHCHHI BHEIIHMX YCJIOBUN W MEHBIIE TOBEPKEHBI BIIHSI-

HUIO HEOJIAronmpusTHRIX (haKTOPOB.
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[{enecoobpa3HOCTh HEOOXOAMMO PACCMATPUBATH TOJIHKO KaK MCTOPUYECKH BO3HU-
Karolee SBJICHUE MPHU MMOCTOSTHHOM JICWCTBUU €CTECTBEHHOTO 0TOOpa. OTHOCUTEIILHBIH
XapakTep IeIeco00pa3HOCTH J0Ka3bIBACT BO3MOXKHOCTH JIAJIbHEHIIICH MEPEeCTPONKH M
COBEPIIICHCTBOBAHUS MMEIOIIUXCSI Y OPraHU3MOB IPHUCIIOCOOJICHHN, TO €CTh OSCKOHEU-

HOCTDB 5BOJIOIMOHHOI'O IIpOoLECCa.

Bonpocs! 114 3akpenieHust

1. ITpoGnema opranrueckoi 1eaecoo0pa3HOCTH, €€
METOJIOJIOTHYECKOE 3HAUCHHE.

2. OnpeneneHue aanTauu, KiacCu(puKaIus aaarTami.
3. MexaHn3M BO3HUKHOBEHUS aIaIlTaIii.

4. OTHOCUTENBHBIN XapakTep aJanTaiui.

JEKIOUSI 13 BHJ -  ‘OCHOBHOI STAN ?SBOJIIOLUOHHOIO
MPOLIECCA

1 Wcropus pa3BuTus PEeACTABICHUN O BUJIE.

2 KoHuenuuu BUjia, BOKa3aTelbCTBA PEAIbHOCTH BUA.

3 'eHEeTUKO-3BOJIIOIIMOHHOE MMOHATHE BUJA, KPUTEPUU U IPU3HAKHU BUJIA.

4 [{eI0CTHOCTBH-BUAA U MEXAHU3M €€ MOJIJICPKAHUS, MOMYJIAIMOHHAS CTPYKTYpa.

1 Ucropus pa3Butusi npeacrasjenuii o Buae. [Ipodiema Buaa u BUgooOpa3zoBa-
HUSA SABISETCS OAHON U3 (yHIaMEHTalbHbIX B Onosiornn. OcHOBa HAyYHOW TPAaKTOBKH
BUJA THICSYEIICTUSIMHU CKJIQbIBANACh B MPAKTUYECKOW IESATENBHOCTH Jtoaeil. TepmuH
BU/J Tepelea B OMOJIOTHIO U3 JIOTUKU. BUJ B JIOrMUecKOM CMBbICIIE — 3TO BBIpaKEHUE
CXOJICTBA WJIM OJJUHAKOBOM CYITHOCTH Y TPYIIBI €AMHUYHBIX MpeaMeToB. K Bompocy o

BUAC 06pa1uaﬂcsl ApI/ICTOTeJ'IB, BU/J ITIOHHUMAJICA UM KaK IPOTUBOPCUMUBAA KATCropus, OT-
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paxaroas 00beAMHEHNE NHANBUIOB B KOJUIEKTUB M pa3beAMHEHNE TAKUX KOJIJIEKTUBOB
apyr ot apyra. [lo konma XVII Beka cioBo «Bum (SPeCies) ynorpeOisiioch B TOM ke
cMmbIciie, yTo U 'y Apuctorens. Kak ocoboe siBieHre Npupoibl BU CTal 00bEKTOM Hayu-
Horo mo3HaHus nocie padot k. Pes (XVII B.). C ero pabot (1686) HaunHaeTCs mep-
BbIl ATan B u3ydyeHuu Buja. OH BBeJ B OMOJIOTHIO KaK €CTECTBEHHOHAYYHOE MOHSITUE
TEPMUH «BH]1», IPEACTABISIIONINI HanOoJiee MEJIKUE COBOKYITHOCTH OPTaHU3MOB;, ITpaK-
TUYECKU TOXKIAECTBEHHBIX MOP(OJOTHUECKH, COBMECTHO PA3MHOXKAIOIIMUXCS ‘U JAIOIINX
IJI0JIOBUTOE TOTOMCTBO. Ha mepBoM 3Tane ObUIM YCTaHOBJIEHBI TPU Ba’KHBIX OCOOCHHO-
CTU BHUJA: 1) MHOXKECTBO OPTraHU3MOB; 2) BuJ 00BEIUHSCT OPTaHU3MBbI, CXOIHBIC
Mopdonoruuecku u HU3NOIOTHUECKH; 3) BUA NPEACTABISIET €ANHUILY, CAMOCTOSTENILHO
BOCIIPOM3BOJSIYIOCS B mpuponae. BTopoil sram HaumHaeTcss ¢ NOsBIEHUS paboT
K. Jlunnes (XVIII B.), co3nanust um «Cuctemsl npupoasi» (1735), npuzHanus Buaa Kak
ABJICHUS] MPUPObl. EMy NMpUHAIEKUT 3aciyra.yCTaHOBJIEHHUS TOro (pakTa, YTO BH]I
€CTh OCHOBHas (hopMa CyIIECTBOBAHUS XUBOW TPUpOAbI, €€ pealibHas enuHuna. Ilo
K. JIu"Hero, BUA — 3T0 MHOXECTBO POJCTBEHHBIX, CXOIHBIX [0 CTPOCHUIO OPraHU3MOB,
MpY Pa3MHOKEHUU HENPEPHIBHO BOCHPOU3BOIAIIMX ceOe mono0HbIX. [IpeacTaBienus o
Bune y K. Jlunnes, B nanpHeiimieM, y K. KioBbe, ObLIM OCHOBaHBI Ha MOJIOKEHUH 00
YCTOMYMBOCTU BU0BOM (hopmbl, Hen3MeHHOocTH BUI0B. K koniy XVIII B., Hawamy XIX
B. ObLIM YCTAHOBJIEHBL M K XApAaKTEPUCTUKE BUIA TPUOABUINCH HOBBIE YEPTHI, TPU3HAKU
— TUCKPETHOCTh M<yCTOMYMBOCTh. By okazasncs oOpa3oBaHueM, MPEACTABISIONIUM CO-
00i1 KaK Obl OMONOTUYECKYIO OTAEIBbHOCTh. OTIrPaHUYEHHOCTh B OT JAPYTUX BHJIOB,
¢dakT ycToiuMBOCTH BUAa ObLT YpE3BBIYAMHO Ba)KE€H IS I0KA3aTeIbCTBA €0 PeabHO-
CTH, HO.KaKOBa CTENEHb YCTOMYMBOCTU BUIOBOM (hOPMBI, KaKOBBI IPUUMHBI, JI€aIOIIe
BUJI YCTOMYUBBIM, ObUIO HESACHO. BHMOJIOTH MBITANMCh pa3peliuTh TPOTUBOPEUHE, JOITY-
CTHB CYIIECTBOBAHHE aOCOJIIOTHO MOCTOSHHOM (POPMBI KaK HEU3MEHHOM CYIIHOCTH BU-
na. B mpenenax ke rpaHull TaKOBOM M3MEHEHHsI OPTraHU3MOB MPU3HABAIMCH BO3MOXK-
HbIMU. Tak MoHMManach BHYTPUBUIOBAasT M3MEHUYMBOCTbH, BBIPAXKABILIAACS B HAIMYUU

pasHoBHUIHOCTEH. V3BeCTHBIN pycckuii 300i10T, akageMuk [lerepoyprekoit AH I1. Tan-
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Jac OTMeYaj, YTO TJIaBHbIE OCOOCHHOCTH Pa3HOBHIHOCTEH — OOpAaTUMOCTh M CITydaii-
HOCTb, & BHJIa — MIOCTOSIHCTBO M 3aKOHOMEPHOCTh. JTU 0OCTOSITENILCTBA MPUBEH K TOMY,
YTO UJesl MOCTOSHCTBA BUJA 3aHsJIa JOMUHHUPYIOIIEE MOJI0KEHNE B OMOJIOTUU U YTBEp-
JUIa KpEealnoOHUCTCKHE B3MIsIbI 0 Buje. C HAKOIUICHHEM HOBBIX (DAKTOB CTaJIO MOCTE-
IIEHHO BBIACHATBHCSA, YTO MHOTHE BHUJIBI HE CTOJIb YETKO OTIPAHUYEHBI APYT OT APYra 1o
MOP(OJOTUYECKUM MpU3HAKAM, KaK 3TO Ka3aJoCh MPHU COMOCTAaBICHUU UX Ha OCHOBE
HEOOJIBIITIOTO YUCIa 0C00ei. ITH HOBBIE (DAKThI, MOCTYKUBIIIME OCHOBOM sl BOZHUKHO-
BEHHUSI TpaHCPopMH3Ma — yUEHHS 00 W3MEHEHHHM W TPEBPAICHUH BHIOB, TpeOOBAIM
JNaJbHENIIEr0 Pa3BUTUSL TEOPUM BUJIA U MIOMCKA HOBBIX €ro KpuTepueB. B nmepBoi moso-
BuHe XIX B. pa3BuBaroTCs mpejcTaBieHus 00 u3MeHseMocTH BUAoB B npuponae (K.b.
Jlamapk, 3.K. Cent-Unep, K.®@. Pynbe u ap.). 2.2K. Ceur-Unep yTBepKaan: «BUJIbI
u3Mmensitores», a K.®. Pynbe u3bpan sty cinoBa snurpagoM ogHOM U3 CBOMX padorT.
Crnenyroluii 3Tan B M3y4eHUU BHIa HaunHaeTcs ¢ padbot Y. [lapBuHa, MOSBICHHUS €ro
Tpyna «IIpoucxoxaeHue BUAOB MyTeM ecTeCTBEHHOTro oroopa» (1859 r.). CymHoCcTh
yueHus JlapBuHa cOCTOsUIa B OTKPBITUM 3aKOHOB M3MEHEHHs BUIOB. B3aumogerncTBue
HEOIpeeTICHHON HACIeICTBEHHON M3MEHUNBOCTH, OOPHOBI 3a CYIIECTBOBAHUE U €CTe-
CTBEHHOTO OTOOpa MPUBOAMT K 00pa30BaHUIO HOBBIX BHUJIOB B Ipoliecce 3Bojonuu. B
CBSI3U C OOJIBIIIMM 3HAYEHUEM TeopHuu JlapBuHa B pa3pelieHuu mpooieMbl BUIa, TPETUMA
ATall B M3yYECHHUH BHUJIa TOJY4YWJ Ha3BaHue AapBUHOBCKOTO. C Hauana XX B. ¥ JJ0 KOHIIA
20-X TOJIOB 3TOTO BEKA JUTMTCS YETBEPTHIN dTan B n3ydeHuu Buga. C koHa 20-X To/10B
HAYMHAETCS W'B WOCJICAYIOIINE JCCATUIIETUS MPOJOJDKACTCS MATHIM 3Tal B U3YYEHUU
Buma. B XX B. umeeTr mecto ganpHelilee pa3BUTUE npeactaBieHuit o Buae. K stomy
BPEMEHU OTHOCHUTCS YCTAaHOBJICHUE HOBBIX MTPU3HAKOB BUA — reorpaduuecKkoi U 9KOJI0-
THYCCKON OMPEACIICHHOCTH, MOJUMOP(GHOCTH; UMEET MECTO H3yYeHHUE T'€HEeTUYECKOU
OCHOBBI BHJIa, €70 CTPYKTYPbl, KOHCTAHTHOCTH U aJalTUBHOCTH IIPU3HAKOB, CIIOCOOOB U
MEXaHU3MOB BUJI000pa30BaHUs, 3aKOHOMEPHOCTEH BHYTPHUBUIOBBIX OTHOIICHUI.
VYrny6asiercss mo3HAHUE CJIOKHOM T€HETUYECKOW CTPYKTyphl Buja. PazpaboTkoi mpo-

0JIeMBbI BHJIa ¥ BUI000pa30BaHUs 3aHMMAIOTCS U BHOCST OOJIBIIION BKJIQ/J B X pa3peliie-
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nue H.U. Basunos, B.JI. Komapos, C.I1. Cemenos-Tsu-Illanckuii, H.B. Tumodees-
PecoBckuii, @.I". Jlo6pxanckuit, A. Koitn, J[. Cummcon, O. Maiip, K.M. 3aBaackuit
u np. Mznarorcs pynnamentanbubie Tpyabl. B 1954 r. Beixoautr kHura A. Koitna «Bun
U ero 3BOMIONUsD», B 1968 1. m3gansl pabotel  D. Maiipa «30010THYECKUi BU U 3BO-
mouusi» 1 K.M. 3aBaackoro «Buja u Bupooopa3oBaHue».

2 KoHuenuuu BH/IA, 10Ka3aTeJbCTBA peajibHOCTH BUAA. V3 0030pa ucTopuu pas-
BUTHS MIPEJCTABICHUI O BUJE CIEAYET, UTO UMEIIUCh Pa3HbIE TOUKU 3pEHUSL O BUje. B
OMOJIOTHYECKON HayKe CYIIECTBOBAN psi KOHUENIMN Buna: munonocuveckas (K. JIun-
Hel), Homunanucmuyeckas (K.b. Jlamapk u np.), konyenyus norumunuueckoeo mopgo-
noeuyeckozo euda (H.W. BaBunos, C.II. CemenoB-Tsan-lllanckuit u ap.), oOuonocuue-
ckas (2. Maiip u nip.).

CoryiacHO THUITOJIOTUYECKON KOHIICTITNHN MPUHAICKHOCT 0COOM K TOMY WJIH HHOMY
BUJly OIPENEIACTCS IMTyTEM COOTHECEHUS €€ NMPU3HAKOB C IPU3HAKAMM, TUITUYHBIMA JJIS
JTAHHOTO BHUJIa. B mpakTHYecKol CUCTEMAaTHKE 3Ta KOHIIEIIUS MPeoMIsIach B CpaBHe-
HUW 0COOM C TUTIOBBIM DK3EMIUISIPOM BH/Ia, O KOTOPOMY BHJT ObLT ONKCAH, WM C THIIO-
Bol cepueil. CpaBHEHUE MPOBOAWIOCH, 10 MOP(POJIOTrMIECKUM, OOBIYHO BHEIIHUM, TO
€CTh JIOCTYITHBIM JIJIsl HAOTIOIeHUsT Mpu3HaKkaMm 0e3 pacwieHenust ocoou. [1ogo0HbII TH-
MOJIOTUYECKUH MOJIXO0/ COXPAHUIICS B MPAKTUKE CUCTEMATUKU MHOTUX TPYMI JI0 HACTO-
simiero BpeMenu. [lo mepe HakorieHus mMaTepuana cTaio (GopMHUpPOBATHCS MpECTaBIIe-
HUE O TOM, YTO MHOPHE BUJbI HE CTOJIb UETKO, KaK Ka3aJ0Ch, OTTPAHUYEHHI APYT OT JIPY-
ra. Mexay BufiaMu ObUTM OOHApPYKEHBI TIEPEXOIHbIe (POPMBI, TO €CTh 0COOM, KOTOPHIX
TPYJIHO OTHECTH K OJJHOMY M3 IBYX OMM3KUX BHIOB. Hamnume mepexogHsix Gpopm moxa-
3bIBaJIO, cornacHo B3risaaam JK.b. Jlamapka, n3MeHeHue BUIOB MO IEUCTBUEM YCIOBUM
OKpy:Karolel cpepl. B pesynbrare IIUTEIpHOIO psija MOCiIeI0BaTEIbHBIX MTOKOJESHUM
oco0el, MpUHAITISKABIITNX MMEPBOHAYAIBHO K OJJHOMY BHJY, BOZHUKAI HOBBIH BUJI, OT-
auyarommiics ot nepporo. Ha ocHoBannu takux nanseix JK.b. Jlamapk npuxoauT K BbI-
BOJIy, YTO BUJIOB HET, €CTh TOJBKO PsIbI MEHSAIOIIUXCSE 0ocoOer (mokosieHuil). Buasl He

ABJIOTCA PCAJIbHBIMM CAMHHIAMH, a IIPCACTABIIAIOT coOou HCKYCCTBCHHYIO TI'pYIIIN-
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POBKY, CO3IaHHYIO YEJIOBEKOM JJIsl yA00CTBA TOJIb30BaHuUs. B urore, K b.
Jlamapk mpwuien K OTPUIIAHUIO peaTbHOCTH BUAA. Bo3HukIa awmiiemMma: Tu0O BHIIBI
HEU3MEHHBI, a TOTOMY CTPOTO OTTPAaHUYEHBI APYT OT JIPyra, TO €CTh AUCKPETHBI, U pe-
aJbHBI, TUOO BHUJIBI MEHSIOTCS B MPOIIECCE IBOJIIOINH, CBSA3aHBI MIEPEXOTHBIMU (hopMaMHu
U MIOATOMY HE peajibHbl — UcKyccTBeHHbI. K.M. 3aBajckuii chopmynnpoBai 3Ty UACHo B
adopusme: 1100 BUABI 0€3 IBOJIIOIMH, JTUO0 IBOJIOIUS O€3 BUIOB.

Konnenmusi, oTpuimaromnias peajbHOCTh BUJA, Obllla Ha3BaHa HOMHUHAIUCTHYECKOU
(nomen — ums, Ha3BaHUE, ATO MOJPA3yMEBACT, YTO BHJbI — TOJHKO Ha3BaHus). Howmmu-
HanucThueckui nojaxoa nomyuun nogaepxky y 9.K. Cenr-Unepa, K.®. Pynse, np.
Y. JlapBuH npuaepKuBajica JUAICKTUUYECKOW TPAKTOBKU BHJIA WU OTMEYAJ, YTO «BUJIBI
00Ja1at0T JOBOJILHO XOPOILO ONPEEICHHBIMUA TPAHUIAMU, ... HO B TO K€ BpeMmsi, Kak
OyITO KTO-TO COMHEBAETCSI B UX BPEMEHHOM CYIIICCTBOBAHUIY.

KoHuenuus noautunuyeckoro Mopghooruyeckoro Bujaa copmMupoBasiach K KOHILY
20-x rogoB XX B. CorjiacHO 3TOM KOHIENUNAM BUJ €CTh CUCTEMAa HE TOJIbKO UCTOpHUYE-
CKM BO3HHUKIIAs, HO ¥ HENPEPHIBHO ‘pasBuBaromiascs u auddepeHnupyromasics.
H.N. BaBuioB paccmaTpuBall peajbHOCTh MOJUTHNMYECKOrO BuAa. OH OTMedall, 4YTo
BUJI TIPEJICTABIIACT COOOM YPE3BRIUANHO CIIOKHYIO CUCTEMY JIEMEHTOB, Pa3IUYarOIIX-
C W TEHETHMYECKH, M DKOJOIMYECKH, U (POPMHUPYIOMIMXCS B TMPOLECCE HBOIIOLUU.
H.W. BaBuiioB chopmyanpoBall MOJI0KEHUE 00 aJanTUBHOCTH BHYTPUBUIOBOTO Pa3HO-
oOpa3us B KOJIEOITIOMINUXCS YCIOBUSX CPEIb.

OCHOBHBIE TIONIOXKEHUSI OMOJIOTHYECKONW KOHIENIMU chopMynupoBansl . Maiipom:
1) BUABI OTIPENCTISIOTCS HE PA3IMIneM, a 000COOJIEHHOCTHIO; 2) BUIBI COCTOST U3 TIOIY-
JSUR, @-HEe U3 HEe3aBUCHUMBIX 0C00€il; 3) BUIBI MOXKHO OMPEIEsaTh Oojiee aaeKBaTHO,
UCXOM U3 WX OTHOILICHUS K TOMYJIAIUSAM APYTUX BUIOB. Pemaromum KputeprueM Buaa
1Mo OMOJIOTMYECKOW KOHIICTIIINH SIBJISIETCS PENPOAYKTUBHAS M30JSIIIUsA. buonorundeckas
KOHLIETILIMS BUIA MMOTy4Yuia B MOCIEIHUE AECITUIETUS IHUPOKOE PACIPOCTPaHEHHE.

Jloxkazamenvcmea peanvnocmu euoa. PeallbHOCTh BUJa T0OKa3bIBaeTcs: 1) yHacneno-

BaHHOM OT MCXOAHON MOMYJISIIIMKU OOIIHOCTHIO OPraHU3aINK; 2) SKOJIOTMYECKOM OOIIHO-

103



CTBIO BCEX €ro MOMYJISILMM, KOTOpas MPOSIBISETCS B MX B3aMMO3aMEHSIEMOCTH; 3) €ro
L[EIOCTHOCTHIO U UHTETPUPOBAHHOCTHIO 32 CUET MEXKOPraHU3MEHHBIX CBsI3eii; 4) BU/I 3a-
HUMaeT CBO€ MECTO B KPYroBOpPOTE BEIIECTB M 3Hepruu B Ouocdepe. [Ipusznanue 3Bo-
JIOLIMY 03HAYAET OTKA3 OT JIMNHHEEBCKON TPAKTOBKU (HEM3MEHHOCTH) BUa. [loka3aTesnb-
CTBA PEAJIbHOCTH BUJA OTBEPTalOT U HOMUHAIIMCTUYECKUE MTPEICTABIICHMUS.

B nenom, BUABI U peaibHO CYIIECTBYIOT, U U3MEHSIOTCS.

3 I'eHeTHKO-IBOIIOIIHOHHOE MOHSITHE BUIA, KPpUTEpPUH M nNpu3Haku Buaa. [lo
MMEIOLIMMCS TIPEACTABICHUAM BUJ SBJISETCA T'€HETUYECKH 3aKPBITOM cucTeMon. s
HETro XapaKTepHO TeHEeTUYeCKoe eMMHCTBO. Kak Obl HM OBLITN M30JIUPOBAHHBI OT/ACIIbHBIE
MOMYJISIIANA ¥ TIOJBHU/IBI, IOTOK TEHETUYECKON MH(POpMAIK MEKIY HUMH BCET/Ia CyIIe-
CTBYyeT. bronoruueckasi KOHIIENIUS paccMaTpUBaeT BU KaK PENPOAYKTUBHOE COOOIIIEe-
CTBO, KOMILJIEKC TOMYJISIUNA, peaTbHO WM XOTsA Obl MOTEHIIMATHLHO OOMEHHBAIOIIUXCS
MEXy cOO0M TeHaMU M He OOMEHMBAIOIIMXCS T€HAMHU C JPYTUMHU TTOJOOHBIMU COOOIIIE-
CTBaMH.

Nmeetcs psn KpuTepueB BHIa, KOTOPHIC UCTIOIB3YIOTCS JJISI TOTO, YTOOBI OTIUYHUTH
OJIUH BUJl OT Apyroro. Beiaenstor«mopdonorunyeckuid, Gpu3noIOrHYeCKuid, TeHeTHYe-
CKHI, OMOXUMHYECKHUM, SKOJIOTHUSCKUM, TeorpaduuecKuid, a1p. Kputepuu. Mopgonozu-
yecKull Kpumeputi OCHOBBIBAETCSl HA BHEIIIHEM U BHYTPEHHEM CXOJICTBE OCOOEH OJJHOTrO
BUJIa, HO MPU ITOM €CTh. BUIBI-IBOMHUKA U TOIUMOPQHBIE BUIBL. Du3uonocuieckull
Kpumeputl OCHOBBIBAETCS HA CXOJICTBE )KM3HEHHBIX MPOIECCOB, CXOCTBE (pu3mosiornye-
CKUX (PYHKIIUA M -MEXaHU3MOB y 0c00Oel oJHOTro BUaA. I enemuueckuii Kpumepuii OCHO-
BaH Ha pa3jIM4iM BUJIOB MO KapuotunaMm. Ho, ¢ 0HO# CTOPOHBI, €CTh BUJBI CO CXOHBI-
MU KapUOTUTIAMU, C JAPYTON CTOPOHBI, B Mpejeiaax OJHOTO BUAA BCTPEUAIOTCS 0COOM C
pa3HBIM YHCIIOM XPOMOCOM — JUILIOUIHBIC, MTOJUIUIOUIHbIC, aHeymiouaHbie. [Ipu uc-
MOJIb30BaHUU JAHHOTO KPUTEPHSI IPUHUMAETCSI BO BHUMAHUE TaK>K€ TO, UTO BUJI MIPE-
CTaBJISIET COOON T'€HETUYECKH 3aMKHYTYIO, PENPOJYKTUBHO H30JUPOBAHHYIO CHUCTEMY.
Oco0Ou OJTHOTO BHJA CKPEHIMBAIOTCS MEXAY COOOM M AT IUIOJOBUTOE MOTOMCTBO.

OI[HaKO, MCIKIAY 0COo0SIMH HCKOTOPBIX BHAOB CKPCINMBAHHC SABJIACTCA BO3MOKHBIM.
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Kpome Toro, B €CTECTBEHHBIX YCIOBUAX MEXAY MONYJSALHUIMU OJHOTO BHJA, )KUBYIIHU-
MU B pa3HBIX YacTsIX apeaja, oOMeHa reHaMH He MPOUCXOJUT, U B 3TOM Cllydyae mpume-
HEHUE KpUTEpUSl PENpPOAYKTUBHON HM3OJISIIMM CTAHOBUTCS HEBO3MOXHBIM. B cooTBeT-
CTBUH C OUOXUMUYECKUM Kpumepuem, y OpPraHu3MOB Pa3HbIX BUJOB HMEIOTCS Pa3IndHsl
o OMOXUMHUYECKUM MapaMmeTpaM (COCTaB U CTPYKTypa O€IKOB, HYKJIEHHOBBIX KUCIIOT,
JIPYTUX BEIIECTB B KJIETKE); a y OPraHU3MOB OJHOTO BUJA €CTh CBOM OCOOBIN r'eHeTHYe-
CKU 3aKpeIUIeHHBIM THN oOMeHa BemecTB. OJHAKO CYIIECTBYET U BHYTPHUBUJIOBAs M3-
MEHYUBOCTh BCEX OMOXMMHMUYECKHUX MoKa3zaresel. [IpuHIun OMOXUMUYECKOTO pazInyus
IIMPOKO MPUMEHSETCA IS U3YUYEHUS CIOKHOM CTPYKTYPBI BUAA = BBISIBICHUS MEIKHUX
BHYTPUBUJIOBBIX €IMHUL], OTIIMYAIOUINXCSA MO CTPOEHUIO OEJIKOBBIX MoJieKyl. Pa3Butue
MOJIEKYJIIPHON OMOJIOTUU B TIOCIEHUE ACCATUIICTHS TTO3BOJNIMIIO U3YUUTH CTPOCHUE Psi-
Jla TUTMEHTOB KPOBH Y KUBOTHBIX. BBIJIO YCTaHOBIEHO TOHKOE CTPOCHHE MOJIEKYJ I'e-
MOTJIOOMHA U JIPYTUX MUTMEHTOB U BBISICHEHO OOJMBINOE CXOJICTBO B ATUX CTPYKTYpax y
CUCTEMATUYECKU OJIU3KUX BUAOB. DTOT K€ BBIBOJ OKA3aJCs CIPABEIJIUB U JIJI MHOTUX
OPYIUX U3YYEHHBIX BBICOKOMOJEKYIISIPHBIX 'CTPYKTYp Y >KMBOTHbIX. MccinenoBaHus mno
OMOCHUHTE3y OJHMX U TEX K€ aMUHOKHEIIOT, HAllpUMEp, TUCTUANHA, ApTUHUHA, IT0Ka3a-
JIM, YTO OH MOXET OCYLIECTBIATHCA OJMHAKOBBIMM IYTSMHU Y Pa3HbIX OPraHU3MOB, H,
HA000POT, CUHTE3 OAHOW AMMHOKHCIIOTHI (KaK JIM3WH) MPOUCXOJUT Pa3IUYHbIMU MyTS-
MU JIaK€ Cpeu OY€Hb OJIM3KUX BHJIOB JKMUBOTHBIX. 3HAYUT, CTENEHb OMOXUMHUYECKUX
a3yl MEXAy BUIAMH HE MOXET CIIYXUTh HAJEKHbIM KPUTEPUEM UX BUJOBOM camo-
CTOSITEJIBHOCTH. IMo02utecKuti Memoo OCHOBAH Ha CXOJICTBE IOBEJIEHUs 0CO0ei 0]1-
HOTO BHA.) Memoo snekmpoghapeza 6enkos MO3BOISIET ONPEACIATh BUAOBYIO IPUHA/I-
JICKHOCTH-TIO KapTaM 3JIeKTpodopeTHiecknx (pakuuii 6enkoB. DTOT METOJ LIUPOKO
OPUMEHSIOT JUIsl U3YyYEHUS BHYTPUBUIOBOM T'€HOTUIMYECKOW W3MEHUHMBOCTH, HO €ro
PEIKO UCIONB3YIOT JJIsi OOOCHOBaHMS BUIOBOTO paHra M3y4yaeMoW Tpynimbl. [ eHocu-
cmemamuka MPeJICTaBIseT cOO0M METO/, 3aKII0YAIOIIMNACA B CPAaBHEHUHM BUIOB Ha OC-
HOBaHUU uccliienoBanuii komrieMentapaocty ux JHK. [[nsg BupycoB U MUKpOOpraHus-

MOB 3TO OOBEKTHUBHBIN CITOCO0 BBIJICJICHHUA BU/I0B, OJJTHAKO, ¥ BBICIIHNX OPIraHU3MOB JIaH-
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HBII METOJT BBISBIIIET CBOCOOpa3ne HYKJICOTHUIHBIX MOCIIEI0BATEILHOCTEH, YTO NaJIEKO
HE BCETJ]a COOTBETCTBYET CTEMEHU TUBEPTEHITUU U BUIOBOM 000CO0IEHHOCTH. MMMYHO-
Jlo2udecKkuil Kpumeputi OCHOBaH Ha TOM, YTO BBIJICJICHUE BUJIOB IIPOBOJMUTCS IO CEPOJIO-
TUYEeCKUM TecTaM. Hampumep, Mo peakiimu KOJBIEMPEIUIUTAIIUN C TECTOBBIM aHTUTC-
HOM MOXHO YCTaHOBHUTbH CTEMEHBb POJICTBA CPABHHBAEMBIX BHIOOPOK OpPraHMW3MOB.. DTOT
MIpUeM MPUMEHSIOT B JIONOJHEHUE K IPYTUM KaK CIIOCO0 pasrpaHUUYCHUS TPYII, TPYIHO
paziinyaeMbIX IPYTUMU MeToaMUu. Co2laCHO IKOI0SUYECKOMY KPUMEPUIO, - KaXKIbIA BU
MOXET CYIIECTBOBATh B OMPEACIICHHBIX YCIOBUSAX, OH MPUCTIOCOOJICH K 9TUM YCIIOBUSIM,
BBITIOJIHSIET OTIPEICIICHHYIO (DYHKITMOHAIBHYIO POJIb B OKOCUCTEME;-TO €CTh KaXKIbIi BU]T
3aHUMAET OIPEACIICHHYIO YKOJIOTHYECKYI0 Hully. Jlaxke campie ©JIM3KHUE BHUIIBI 3aHUMA-
10T pa3HbIe PKOJOTHYCCKHE HUMIW. Hamumane SKoJ0ornyecKoi HUIIK CBOAUT K MUHUMYMY
KOHKYPEHIUI0. [ eoepaguueckuii kpumeputi OCHOBAH HA TOM, YTO KaXKIIbIi BHJI 3aHUMAa-
€T OMpEJEICHHYIO TEPPUTOPHUIO, UMEET ONPEACIICHHBIN apeasl, HO Y MHOTHX BHUJIOB €CTh
COBIIAJIAIOIINE WJIM MEPEKPHIBAIOIIUECS apeajibl, €CTh pa30opBaHHBIC apeajbl, a BUJIbI-
KOCMOIIOJIUTHI 3aHUMAIOT OOUTUPHBIC TEPPUTOPHUH. DEOIOYUOHHBIL Kpumepuii 6uoa 3a-
KJIFOYAeTCs B €IMHCTBE SBOJIOIMOHHOW CynbObl BHJA KaK CUCTEMbI momysiuid. Mc-
II0JIb30BaHUE KPUTEPHUS OCHOBAHO HA TOM, UTO BHUJ IPEACTABIISCT COOOM €IMHOE IeI0¢e
70 T€X TOp, MOKa BCE COCTABJISIONIME €ro MOIMYJISIUA SBOJIOIUMOHUPYIOT B3aUMOCBSI-
3aHHO, TO €CThb OOMEHHBAIOTCS T'€HAMH M B3aUMHO OOYCJIOBJIMBAIOT CYIIIECTBOBAHUE
apyr npyra. Kornma nTa equHasi cucTema MOMYJAIAN pacnagaeTcsl B MPOIECCE TUBEP-
TCHITUH, 00pa3yCeTcsl HECKAIBKO TaKUX CHUCTEM MOMYJISAIUN, KOTOPhIE MOYXHO CUUTATh
Pa3HBIMU BUJAAMU. DTOT KPUTEPU IPUMEHUM B TEX CIIy4asx, KOT/a y/laeTcs J0CTaTou-
HO TIQJTHO-TIPOCIIEAUTh MpOIecC nuBepreHiuu. [Ipu quBepreHnuu cHadaza o0pa3yroTcs
JIBa MOJBHJIA, BIOCJIEICTBUM 000COOISIOMMECS KaK BUJIBI.

Kak BugHO, T€ MM Ipyrue KpUTEpuu BUJA HE SIBISIOTCS YHUBEPCATHLHBIMH.

COBOKYITHOCTb 4€pT, CBOHCTB, C TTIOMOIIBIO KOTOPHIX MOXHO OIMCATh BHJI, Ha3bIBa-
101cst npusnakamu euda. [1o K.M. 3aBajckomy npu3HaKaMu BUJIA SIBIISIOTCS:

1) Tun opeanuszayuu: BUa o0NagacT eIMHOW HACICICTBEHHON OCHOBOM. ['eHeTHYe-

106



CKO€ €IMHCTBO BuAa mposisiercs B crenupuynoctu cucremsl JJIHK — PHK — 6enku, B
CXOJCTBE THIa OOMEHHBIX peakiuii, mporeccoB MophoreHesa, BHyTPEHHETO U BHEIIHE-
ro CTPOEHHUSI 0CO0EH, B CXO/ICTBE BHYTPUBUIOBBIX OTHOIICHUN B MOMYJIALIMH.

2) Yucnennocms: BUJ BKIIIOYAET MHOXKECTBO O0COOCH, T.€. SIBIISICTCS HAJWHIWBHILY-
aJbHBIM 00pa30BaHUEM. YPOBEHb YUCICHHOCTH BHUJIa BXOJUT B €T0 XapaKTEPUCTHUKY .

3) Bocnpouseedenue: BUI — CaMOCTOSTEIIBHO BOCIIPOU3BOIAIICECS B MIPUPOIe. 00pa-
30BaHue, CIOCOOHOE B MPOLIECCE Pa3MHOXKEHUS COXPAHATH CBOIO KaueCTBEHHYIO OIpe-
JIEJIEHHOCTb.

4) Juckpemnocmy: BUJ CYIIECTBYET M OSBOJIIONMOHHUPYET Kak 0ojee Win MeHee
00ocobneHHoe 0Opa3zoBaHue.

5) Dkonoeuueckas onpedenenHocms. BUI TPUCIIOCOONICH K YCIOBHSIM CYIICCTBOBA-
HUS U KOHKYpEeHTHOCIocoOeH. OH 3aHMMAET ONpe/eieHHOE MECTO B SKOCUCTEMAaX U BbI-
CTYINaeT KaK OT/AEJIbHOE 3BEHO B KPYrOBOPOTE BEUIECTB M BO B3aMMOCBS3SX YKHUBOIO C
KUBBIM.

6) [eocpagpuueckas onpedenennocmv: BUJ PACCENICH B MPUPOJC HA OMPEIEICHHOM
TeppuTOpun. Apean sBIISIETCS, KaK MpaBUiI0, 00s3aTeIbHON YepTOH, BXOAIIEH B XapakK-
TEPUCTUKY BUJA.

7) Mnocoobpasue gpopm: Bun auddepeHIUPOoBaH U 001aJaeT BHYTPEHHEH CTPYKTY-
poii. Bxiroyass MHOTO“pa3HOPOJHBIX (OpPM, BHUJ BBICTyNAeT KaK CHUCTEMa, OCHOBHOM
€MHULECA KOTOPOU ABISIETCA MECTHAS TTOITYJISALIU.

8) Ucmopuuroemsy: BUIL — CUCTEMA, CIIOCOOHAsI K BOJIIOLIMOHHOMY pa3Butuhio. Mc-
TOPUYHOCTH. BUJIa MIPOSIBIIAETCS BO BDEMEHHOM CYILECTBOBAHUH €TO.

9) Vemoniuusocms: BUA 0071a1a€T CIIOCOOHOCTBIO COXPAHATH KAYECTBEHHYIO OIpe/ie-
JIEHHOCTh B TEUEHHE U3BECTHOTO T'€0JIOTMYECKOIO BPEMEHH.

10) L{erocmuocms: BUA HE TPEACTABIAECT COOOM CyMMBI OCOOCH, a SIBISICTCS ILIe-
MEHHOH OOLIHOCTHIO, 00BbEAUHEHHON BHYTPEHHUMH CBSI3SIMH.

4 11es1I0CTHOCTH BH/Ia M MEXaHHM3M ee MOIeP:KaHus, MOMYJISIIIUOHHASL CTPYKTY-

pa. JIto60oii BUI — 3TO HE KOHIJIOMEpAT MOIYJISIIIUI, a CJI0KHAs CUCTeMa C MHOTOYpPOB-
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HEBOH Hepapxuell OMOXOopoJorudeckux rpymm. CBA3sIMH, KOHCOJUIUPYIOIIMMH €r0 B
LIEJIOCTHYIO CUCTEMY, SIBJISIFOTCSI BUAOBBIE aJanTalliy, IOJE3HbIE BULY KaK LEJIOMY.

Hacenenue mo6oro Buaa pacragaercs Ha OTHOCHTEIBHO W30JIMPOBAHHBIEC TPYIIIBI
ocoOeli. BHyTpu momynsiiuii BRIIEISIIOT HEIOJITOBEYHBIE TPYIIBI 0CO0EH, 00beTMHEH-
HbIX 00JIe€ TECHbIM I'€HETUYECKHUM POJICTBOM. Y PACTEHUN TaKHe TPYIIbl Ha3bIBAKOT
OMOTUIIaMHU, Y )KUBOTHBIX — JleMaMU. BhlIIie monyJisiMOHHOTO YPOBHS BHYTPUBHIOBHIMU
CTPYKTYpamMH OKa3bIBalOTCA: y PACTEHUH — 3KOTHUIIBI U TOJABUBI, Y KUBOTHBIX — I1OJBU-
IBI.

Kak ctpykrypnsie eqununel Buga, K.M. 3aBanckuil BelAEHSAET CAEAYIOIIHNE: OUOmuUn
— COBOKYITHOCTH (DJ€HOTHUIIOB, IETEPMUHUPOBAHHBIX OIMpPEIEICHHBIM I€HOTUIIOM (TpyTa
T€HETUYECKH OUYEHb CXOJHBIX 0co0ei); mopgobuonocuveckas epynna (uzopeazenm) —
rpynna OpraHu3MOB BHYTPH MOIYJISILIUN, OJMHAKOBO PEArHpyroLIasi Ha yCIOBUS CPEJIbI;
9KOod1eMenm — BHYTPUIOMYJISUUMOHHAas ¢dopma, obiiagaromas eIuHbIM TeHETUYECKUM
HEpaCIICTUISIOIIMMCS KOMIUIEKCOM; MeCmHas (T0KAlbHAs) NONYIAYUs — OTHOCUTEIIbHO
o0ocoOneHHast TpyIa, CTa0MIHHO 3aHUMAIOIIAS OIMPEACIICHHYI0 TEPPUTOPUIO U CTIO-
coOHas K CaMOBOCIIPOU3BEACHUIO, ABISIETCSI OCHOBHOM €IMHUIIEH HaceaeHusl Buaa u 0o-
Jee-MeHee 000COOICHHBIA CTPYKTYPHBINA JIEMEHT;, 3Komun — paca, Ipu3HaKu KOTOPOU
OMPENENSIIOTCA MECTOM OOUTaHUs; nodsud — c(HOpMHUpPOBAaHHAS reorpaduyeckasl WUiu
HKOJIOTHYECKass paca (COBOKYMHOCTh JIOKAJbHBIX MOMYJSLMUNA BHUJA, 3aCENSIOIIMX Ya-
CTUYHO €ro apeayl“d OTINYAIOLIUXCS 10 HEKOTOPBIM MPU3HAKAM OT JPYTUX MOIYJISIIUN
ATOTO BUJA); N0Ay8u0 — reorpaduyeckasl Uiy 3KOJOrHYecKas paca, MOYTH JOCTHUTIIAS
COCTOSIHUSI MOJIOZIOTO BHUJA (COBOKYNMHOCTh MOMYJISIMI, KOTOpbIe NMPUOOpENn HE BCe
npusHaku-Buaa). [lo A.C. bapaHoBy B kauecTBe BHYTPUBHUAOBBIX €IUHUIl TPUHUMAIOT-
cslt) 0CO0b, CeMbs, 1eM (HEI0JITOBEYHbIE TPYIIbl 0COOE BHYTPU MOMYJISIIUU, 00bEIU-
HEHHbIE 00Jiee TECHbIM M'€HETHYECKUM POJICTBOM), TPYIINa JEMOB, MOMYJSALUS, FpyMna
NOMYJISIUNNA, TOABU, MTOJTYBUI, BUJ, HAABUIL.

B o6mem, BUII UMeET CIOXKHYIO CTPYKTypy. EnmHooOpasue B TEPMHUHOJIOTMH IO

CTPYKTYPHBIM CIUMHHUIAM BHUa OTCYTCTBYCT.
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B nomynsuusx npu CKpenIMBaHUSAX BO3HHKAIOT BO3MOXHOCTH HHUBEJIMPOBOK pa3Jiv-
YU, © HA TOM OCHOBAaHO €JWHCTBO BHJIA KAK JUHAMUYECKOW CHCTEMbI. Mexay momy-
JSIUSAMU U [TOJIBUJIaMU, KaK Obl HU OBLIIM OHM M30JIMPOBAHBI, BCETA CYIIECTBYET IMMOTOK
TeHETUYECKON HMHpopMaIi. ITo 0OecreynBaeT UHTErpaluio TeHO(GOHIOB OTIEIbHBIX
ITOITYJIS AN,

Wtak, B HacTosiIIee BpeMs MIPEACTABICHUS O BUJI€ 3HAUUTENbHO yriayounucsk, M3yye-
Hbl HOBBIE 4epThl BHJA. MIMeeT MecTO MO3HAaHUE NEHETUYECKONM OCHOBBbI BMAa. Ha co-
BPEMEHHOM YPOBHE 3HAHUU MOYKHO JaTh CIEAYIOUIYI0 (DOPMYIHPOBKY BHAY: 6U0 — 3TO
COBOKYITHOCTb 0CcO0€H, o0agaronux o0ummMu MoppoPpU3noI0THYECKUMHU PU3HAKAMH
U 00BEAMHEHHBIX BO3MOXXHOCTBIO CKpPEUIMBAHUS APYT C APYroM, (GOPMHUPYIOIINX CHU-

CTEeMy MOMYJISAINUM, KOTOpble 00pa3yroT obuuii apean (A.B. f610koB, A.I'. IOcydos,
1989).

Bonpocsl 1J1s1 3aKpenJieHnsi MaTepuasa.

=

KaxoBa uctopus pa3utus mOHATHS «BU)?

2. B deMm cymHOCTH THIOJIOTHYECKOW, HOMUHATUCTHIECKON, OMOIIOTMYEeCKON KOH-
LN Buaa?

JlokazarenbcTBa peajbHOCTH BUJIA.

4. B deMm paznuuure MeXAY IPEACTaBICHUIMU O BUJI€ KaK TEHETUYECKU 3aKPBITON U
TE€HETUYECKU YyCTOMYHUBOUN cUcTEMAX ?

DopMyIUPOBKA TIOHATHUS «BUI.

Kputepun Bupa., Ilouemy mnpu pa3inueHUM BUIIOB MPUXOIAUTCS IOJb30BATHCA
Pa3HBIMU KPUTEPUAMU?

CTpyKTypHBIC €TUHULIBI BUA.

8. Buj kak KaueCTBEHHBIN 3TaIl YBOIOIIMOHHOTO MPOIIECCa.

o o w

~

JJEKIIUSA 14 BULOOBPA3OBAHUE - PE3YJIBTAT MUKPOJ2BOJIIOIIUN

1 IlonsATHE O BUAOOOpPA30BAHUM.
2 OCHOBHBIE TTyTH U CIOCOOBI, MPUMEPHI BUA000pa30BaHMs, MPUHITUI OCHOBATEIISI.
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1 IonsiTue 0 BUA0OOpa3oBannu. BunooOpa3oBaHue sBISIETCS MPOIECCOM, IIPU KO-
TOPOM MPOUCXOMIAT aJaNTHBHBIC MPEOOPa30BaHUS BHYTPH CTAPOTO BHUJIA, MPUBOISIITUE K
BO3HUKHOBEHHUIO OJIHOTO MJIM HECKOJIbKMX HOBBIX BHJIOB. Kak oTMeueHO B muTeparype
(A.B. s6moxoB, A.I'. FOcydos, 1989), Bo3HUKHOBEHUE H3OJSAIUN MEKIY YaCTSIMHU BU-
JIOBOTO HaceJeHUs O3HaudaeT paszaeieHue Bujaa. [lostomy, eudoobpazosanue npeo-
cmasnsem coooll pasoenenue (80 6peMeHU U NPOCMPAHCmee) npexcoe eOuHo20.68uUda Ha
06a unu Heckonvko. llpu BUIOOOpa30BaHMM MPOUCXOIUT MpPEeBpaILCHUE T€HETHYECKH
OTKPBITBIX CUCTEM B I'€HETHYECKH 3aKpbIThie. BuaooOpa3zoBaHue OCYHIECTBIISETCS Ha
OCHOBE MOCTOSTHHO COBEPIINAIONINXCS BHYTPH BUAA MPOIECCOB MUKPOIBOJIOIUU: TTOSB-
JICHUST DJIEMEHTAPHOTO ASBOJIIOIMOHHOTO MaTepuala, JACHCTBHUS JIEMEHTAPHBIX 3BOJIIO-
ITMOHHBIX (DAKTOPOB, BOZHUKAOIIETO AJIIEMEHTAPHOTO 3BOJIONUOHHOTO SIBICHUS (M3Me-
HEHUE TEHOTUITMYECKOTO COCTaBa MOMYJISIINN).

2 OcHOBHbIE MYTH U CNOCOOBI, MPUMePbl BH/1000pa30BaHusA, NMPUHLIUI OCHOBA-
Teast. Kak ocHOBHBIE TyTH BUA0O0OPA30BaHMs BBIIACISIOT aJUIONATPUUYECKOE, CUMIATPH-
4yeckoe, (PUIeTUYECKOe, NUBEPreHTHOE, MTMOPUIOTEHHOE. AL1onampuieckoe euoooopa-
308anue — 3TO BUJI000pa30BaHKE, IPU KOTOPOM JTUBEPTUPYIOIINE MOMYJISLUUNA U30IUPO-
BaHbI JPYT OT JIpyra MPOCTPAHCTBEHHO. B 0OCHOBE aymomaTpuyeckoro BUaI000pa30BaHMs
JeXar T€ WA uHble (POPMBI IPOCTPAHCTBEHHON H30sKU. CocoObl alytionaTpuiecKo-
ro BUJ000pa30BaHUs; (pparMeHTalusl, paclajeHue apeana poaUTeIbLCKOro Buja (BO3-
HUKHOBEHHE BUIOB MAaiCKOTO JaHBIIIA), pACCETICHUE UCXOTHOTO BUA (TPYMIBl OOJIb-
IIMX YaeK, HEKOTOPbIX PENTUINi, aM(puOuil, HACEKOMBIX).

Cumnampuyeckoe 6udoobpazosanue — 3TO BO3HUKHOBEHHWE HOBOIO BHJA BHYTPHU
apeayia-vexonnoro. Crmocobamu Takoro BU000pa30BaHUS SIBIISIFOTCS: aBTOMIOTUTLIOUTUS
(TmoJtydeHBl BUABI XpHU3aHTEeM, Ta0aka, kapTodens), auTONOJIUILUION s (MTOTyYeHbl TH-
OpU/IBI MIEHUIIBI U PIKH, alIbIUA U TepHA, PIOWHBI U KU3WIHHUKA), CE30HHAS M3O0JISIIIUS
(ce30HHBIC pachl y MOTPEMKa, IPOBBIC U 03UMBIE PAChl IPOXOIHBIX PBIO).

Dunemuyeckoe 8u00006pazoeanue - 3T0 BUA000pa30BaHUE, KOT/1a BU U3MEHSETCS B

Yyepeie MOKOJEeHUH (HarpuMep, psiji HCKOTAEMBIX €BPOIEHCKUX CIIOHOB), MPEBPAIACTCS
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B HOBBII BUA. ['paHUIbl MEXTY OTAECIBHBIMU BUIAaMU B (PMIIETUYECKOM psALy GopM mpo-
BECTU HEBO3MOKHO — OHA Bcerja OyeT yCIOBHOM.

Jlueepeenmnoe eudoobpazosanue. IT0T TUN BUIooOpazoBanus Y. JlapBuH cuurtai
cambIM pacnpocTpaHeHHbIM. [IpumMepaMu JaHHOTO THUMA SIBISIFOTCS AUBEPTEHIUS Aap-
BMHOBCKHMX BbIOPKOB Ha ["ayianarocax, BOSHUKHOBEHUE HECKOJIbKHUX BUJIOB CUTOB BOKPYT
Hpnanackoro Mopst B pe3ynbTaTe pa3ieleHusl €AMHON MpeaKoBON (hOPMBI.

OpuuM U3 myTeill BUAOOOpa30BaHUS SIBISAECTCA 2uOpUOO2eHHOe 8UQ0QOpa3o8aue
(cuneenes), KOTOPOE SABJISIETCA OOBIYHBIM Y pacTeHUM. B 3ToM citydae MOFYT 0Opa3oBbI-
BaThCsl KOMIUIEKCHI BUIOB (UJIU MOJYBUOB), CBSI3aHHBIX MEXy cO00N rudpuan3anueil
— CUHTaMeoHbl. B ciydae Takux ruOpuHBIX KOMIUIEKCOB MHOT/Ia ObIBAaET TPYAHO OOHA-
PYXXUTh YETKUE TPAHUIBI MEKY OTICIbHBIMU BUJAMH, XOTSI BUBI KaK YCTOWYUBBIC Te€-
HETHUYECKHE CUCTEMbI BBIICISAIOTCS BIIOJIHE OMPECICHHO:

Ipunyun ocnosamens. Ilpu BUI000pa30BaHUM B TOW WM UHOU (DopMme JeHCTBYeET
npunyun ochosameia. CTOPOHHUKH TEOPUHU @JTONATPUUECKOTO BUA000pa30BaHUS CBS-
3BIBAIOT BU1000pa3oBaHue ¢ KpaeBbIMU (iepudepuueckuMu) uzomistamu. Kpaesvie uzo-
Jisimsl — 9TO HEOOJBIINE MOMYJIAIMK-Ha nepudepun apeana BUaa, KOTOPHIE CYIIECTBYIOT
B HEOJAronpusATHBIX ycnoBuUsx: OHM JKECTKO M30JIMPOBAHBI OT OCTAIBHBIX MOMYJISIIHIA
coOcTBeHHOro BUia. MIM CBOMCTBEHEH UHOpUOUH2, NI OJIU3KOPOJACTBEHHOE CKpEIIBa-
HUE, KOTOPOE MPHUBOJUT K MOBBIIICHUIO TOMO3UTOTHOCTH. 7T KpaeBBIX MOMYJISIIHA
3. Maiip u chopmynnpoBan npunyun ocrogamens. COrJacHO eMy OrpaHUYeHHAs YuC-
JICHHOCTh TIOJIOOHBIX MOMYJSAIUI BEAET K TOMY, YTO T€HO(DOHA MX B CHIIY CIIy4ailHON
BBIOOPKH €pa3y CYIIECTBEHHO OTJIMYAETCS OT reHo(OoHAa OCHOBHOM Macchl BHJA, T..
MOIYJISILMS] OCHOBATENEH HOBOI'O BUA T€HETUYECKU OTJIMYAETCS OT BUA POJUTENHCKO-
ro.

Kpome oTmeuenHoi, ecTh apyras ¢opma npuHiuna ocHoBarens. CyTh ee 3aKioya-
€TCsl B TOM, YTO HOBas MOMYJISAIMS MOXET BOZHUKHYTh BCETO OT HECKOJIBKUX MCXOIHBIX
ocoOeif, MOMaBHIMX B OJIATOMPHUSATHBIC YCJIOBHUSA. OTH HEMHOTHE OCOOHM-OCHOBATENIH

HECYT JIMIIb YAaCTh NC€HETUYECKON M3MEHYMBOCTH POAUTEIbCKOM monysinuu. [loaromy
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HOMYJISALUS, KOTOpas o0pa3yeTcs OT 3TUX 0coOel, OyeT MeHee pa3sHOOOpa3HOM, reHo- U
benotunuyecku ogHOPOgHOM. OTHAKO 3TO MOKET OBITh J0 TEX IMOp, MOKa HE MPOU30M-
AeT oboraieHue ee TeHO(QOH 1A 332 CUET HOBBIX MYTAallUH WM IOMOJHEHHUS 33 CUET UM-
Murpanuu. B HeOOMbIIMX MOMYJISIIUAX T€Hbl MOTYT OBITh IOTEPSHBI B pe3yJIbTaTe KoJie-
O0aHMH YMCIIEHHOCTU Nomyssiuui. JleiicTBre npuHIMIA OCHOBATENS B 3TOM CIIy4ac Bbl-
TEKaeT U3 CclieUU(UKH MOMYJISAUOHHBIX BOJIH KaK 3JIEMEHTAPHOIO SBOJIFOIIMOHHOTO (hak-
TOpa; B KAKOW-TO MOMEHT UCTOPHUECKOTO Pa3BUTHs F€HO(OH YUCICHHO PE3KO COKpa-
LICHHOW IOIYJIALUY ONPEICIUT U3MEHEHHYI0 T€HETUYECKYI0 CTPYKTYPY FPYIIIBI B IIe-
PHOJT MOCJIEAYIOIEr0 YBEIUYECHHUSI YUCIEHHOCTH. ONMCaHO MHOXECTBO CIIy4aeB, KOTIa
OT HEMHOTUX 0CO0€i MPOMCXOINUIN MHOTOUYHMCICHHBIE TOMYJISAMUA. BonbIIMHCTBO MIe-
KONMTAIOIIMX U NTHUL, YCIEIHO BcelleHHbIX B CeBepHo AmMepuke, ABcTpanuu, HoBoii
3enanauu, ABISIOTCS MOTOMKaMH HEMHOTHX ocoOeil. Ha mpoTskeHUH 3BOJIONUH KU3HH
Ha 3emiie o00HbIE ciyyau ObUIM HEPEIKU U JOJDKHBI OBUIM NPUBECTU K BO3ZHUKHOBE-

HHIO HOBBIX BUIOB.

Bomnpocs! 1141 3akpernuieHus MaTepuaJia.

1. Yrto Ttakoe Bum000pazoBanue?
2. OCHOBHBIE TIyTH W CITOCOOBI BHI000pa30BaHMS.
3. TlpuHuuI 0cHOBATENSI, U3 YETO BBITEKACT €T0 JICUCTBHUE?
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PA3JTEJI 4 IPOBJIEMBI MAKPOSBOJIFOLTHUH.
JIEKIIUA 15. OBOJIOLINUA OHTOT'EHE3A, COOTHOIIEHUE OHTO -HU
®UJIOTEHE3A. DBOJIIOLUS OPTAHOB U ®YHKIIUIA

1 TloHsTHE MAaKPOIBOIIOIHH, CXOJICTBA U PA3TUINS MUKPO - U MaKPOIBOJTFOIUH:
2 OO6mue mpeacTaBiaeHUss 00 OHTOTEHE3€ M SBOJIOIIMN OHTOTEHE3A.

3 buorenernyeckuil 3aK0H, pEKAMUTYIAIMS, YICHHE 0 PIIIMOPHUOTECHE3aX:

4 TlpuHuumnsl peodpa3zoBaHus OPraHOB U (PYHKIIUM.

1 IoHsATHE MAaKPO3IBOJIIOIUH, CXOJACTBA M Pa3jINYUs MHKPO- U MaKpPOIBOJIIO-
uun. Bo Bpemena Y. /lapBrHa 1 B IOCIEAYIONIYIO 3MOXY PACIIBETA €T0 IBOIIOIIMOHHOTO
YYEHHUs MOYTH HUYEro He OBUIO M3BECTHO O JABYX TAKMX OCHOBHBIX SIBICHUSX KU3HU U
HanOoJiee OOMMX XapaKTEPUCTHUKAX JKMBBIX OPraHU3MOB Ha 3emiie KaK HACIICJCTBEH-
HOCTh M M3MEHYHMBOCTh. SIBIIGHWS HACIEICTBEHHOCTH ‘M M3MEHYMBOCTH JKUBBIX Opra-
HU3MOB OBUIA U3BECTHBI JIFOASM, HO HAYYHBIX MPEACTABICHUNA O XapaKTepe U MEXaHH3-
Max HacJIeIOBaHUS MPU3HAKOB U UX U3MEHUYUBOCTU HE ObLTO. JIMIIb MOCie pa3BUTHS CO-
BPEMEHHON TeHETUKH ¢ Hadaiga XX CTOACTHUS MOSBUIACH BO3MOXKHOCTH MOJIOXKHUTH JI0-
CTaTOYHO TOYHBIC CBEACHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX HACJICOBAHUS M U3MEH-
YHBOCTH MPU3HAKOB U CBOWCTB.OPTAaHW3MOB B OCHOBY HOBOTO — MHUKPOIBOIIOIIHOHHOTO
dTama U3y4eHHs IBOJIOIMOHHOTO Tporiecca. B 3moxy pa3BUTHs KIaCCUYECKOTO JTapBH-
HU3Ma MOCTPOEHUE DBOJIOIMOHHON TEOPUU TMPOBOIMIOCH HA OCHOBAHHH PE3yJIbTATOB,
MOJIYYEHHBIX B CaMbIX Pa3HOOOpA3HBIX pazjesiax OMOJIOTHH, UCCe0BaATEIsIMH, pado-
TaBIIMMU C APUMEHEHHUEM JIMIITb OMUCATEIBHBIX U CPABHUTEIBHBIX METOIOB. DTO TMO03-
BOJIMJIO €O3JaTh JOCTATOYHO Pa3BEPHYTYIO KaPTHHY OCHOBHBIX JTAllOB U SBICHHUH JBO-
JIOLIMOHHOTO TIPOIIecca, a TAK)Ke CO3AaTh B MMEPBOM MPUOIMKEHUH OOIIYI0 cXeMy (riIo-
rCHEe3a JKMBBIX OpraHu3MOB. Takoe KIIacCCHYECKOE HaIpaBiICHUE B PAa3BUTHUU DBOJIOIU-
OHHBIX HJICH SBIISICTCS MU3YYCHHEM IMPOIECCa MaKPOIBOIIONUHA. MaKpO3BOJIOIIMOHHBIN
MIPOIIECC, B OTIUYHE OT MUKPOIBOIIOIMOHHOTO, OXBATHIBAET OOJIBIITUE OTPE3KU BpEeMe-
HU, OOIITUPHBIC TEPPUTOPHUH U BCE (BKIIIOYAS BBHICIIME) TAKCOHBI )KMBBIX OPTaHU3MOB, a

TAaKXXE BCEC OCHOBHBIC O6H_II/IC U CIICHHAJIBHBIC SABJICHHA 3BOJIFOITHUH.
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JlaHHbIE CHCTEMATHKH, MAJICOHTOJOTHH, Ouoreorpaduu, CpaBHUTEILHOW aHATOMUH,
MOJIEKYJISIPHOM OMOJIOTMH U JPYTUX OMOJOTHMYECKUX JAMCLUHUIUIMH JTAal0T BO3MOXKHOCTH C
00JBIION TOYHOCTBIO BOCCTAHABIMBATH XOJ 3BOJIOLMOHHOIO IpoIEcca Ha JHOOBIX
ypOBHsIX BbIle Buja. COBOKYITHOCTb 3TUX JJAHHBIX COCTaBIISIET OCHOBY (PHIIOT€HETUKU —
JUCLMIUIMHBI, TOCBSILEHHON BBIICHEHUIO OCOOEHHOCTEHN IBOJIIOLUN KPYIHBIX TPYIIL Op-
raatyeckoro mupa. CoIocTaBlIEHHE XO0/1a 3BOJIOLMOHHOIO IpoIEcca B PasHbIX. IPyI-
nax, Py HEOJIMHAKOBBIX YCJIOBUSAX BHELIHEH Cpe/bl, B pa3HOM OMOTUYECKOM M aOHOTH-
YECKOM OKpPY)KEHMH M T.JA. TO3BOJISET BBIACIUTH OOIIKE, XapaKTepHble Al OOJbIINH-
CTBa TPy OCOOEHHOCTH MCTOPUYECKOTO pa3BUTHSA. Ha MakpoIBOIIOIIMOHHOM ypOBHE
BHYTPU BHOBb BO3ZHHUKIIUX (POopM 0e3 Kakoro-nubo mepepsiBa MPOJOSIKAETCS MPOLECC
MUKPO3BOIIOIMH. HapymaeTcs muibs XxapakTep OTHOIIEHUI MEXTy BHOBb BOSHUKIITHMH
BugamMu. Termepb OHU MOTYT BCTyNaTh B MEKBUJIOBBIC) OTHOLICHHUS. DTHU OTHOILICHHUS
CIIOCOOHBI NIOBJIMATH HA SBOJIIOLIMOHHOE COOBITUE JIUIIb U3MEHSS 1aBJICHUE U HalpaBJie-
HUE JEHUCTBUS 3JIEMEHTAPHBIX BOIIOLIMOHHBIX (PAKTOPOB, TO €CTh YE€pPE3 MUKPOIBOJIIO-
LIMOHHBIN ypOBeHb. MaKpO3BOJIOLNOHHBIC SIBJICHUS, UMEsI OTPOMHBIE MaclITaObl Bpe-
MEHH, MCKIIIOYAIOT BO3MOKHOCTh MX-HEMOCPEICTBEHHOI0 3KCIEPUMEHTAIBHOIO HCCIIe-
JOBaHUA. 3HAUUT, HUX PE3yIbTaTbl, OKa3bIBAIOTCS MOHATHBIMU JIMLIb C MO3ULIUNA MeXa-
HU3Ma OCYIIECTBJICHHS 3BOJIOIUM — C MO3UIMK MUKpo3BoJtonnu. Ha MUKPO3BOIIONU-
OHHOM (BHYTPHBHIOBOM). YPOBHE TpPH H3YYCHHH SBOJIIOIMH OKAa3aJI0Ch BO3MOXKHBIM
NPUMEHUTH TOYHBIE DKCIIEPUMEHTAIbHbIE TTOX0bl, KOTOPbIE TOMOTJIU BBISICHUTH POJIb
OTIIEJIbHBIX 3BOJIOHHUOHHBIX (PAKTOPOB, CPOPMYIUPOBATH MPEACTABICHUS 00 3JIEMEH-
TapHOM HBOJIOLMOHHON €IMHHUIIE, HJIEMEHTApPHOM 3BAIIOLIMOHHOM MaTepuale H sBiie-
HUMU.

B.30-e roget XX B. B pe3y/bTaTe MHTEHCUBHOTO Pa3BUTHSI MOMYJIALIMOHHON I'€HETU-
KM BO3HMKJIA OOBEKTHBHAsI BO3MOKHOCTh OoJiee IIyOOKOro MO3HAHUS MEXaHHW3Ma BO3-
HUKHOBEHUSI HOBBIX MIPU3HAKOB (aJanTalnii) 1 MEXaHU3Ma BOSHUKHOBEHHS BUJOB, YEM
ATO OBLJIO BO3MOXHO PaHee, JIMIlb HA OCHOBE HaOMtoJeHui B npupoje. CylecTBEeHHbIM

MOMCHTOM IIpU 3TOM OKa3aJlaCb BO3MOKXHOCTL IIPAMOI'O0 3KCIICPUMCHTA IIPHU HU3YUCHUU
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MeXaHHM3Ma SBOJIIOIHUH: OJaronapsi UCIOJb30BAHUIO OBICTPO PA3MHOMKAIOIIUXCS BUIOB
OpPraHu3MOB CTaJI0 BO3MOXHBIM MOJIETUPOBAThH IBOJIIOIMOHHBIE CUTYallUH U HAaOJII01aTh
MIPOTEKAHUE HBOIOLHMOHHOIO MpoLecca. 3a KOPOTKOE BPEMS B U3y4aEMbIX COBOKYITHO-
CTSIX CTaJI0 BO3MOKHBIM HAOJIIOAATh 3HAUMMbIE 3BOJIIOLIMOHHBIE U3MEHEHUS — BILIOTH 10
BO3HUKHOBEHUS PENPOAYKTUBHON U3OJISIIIUN UCXOTHOU (POPMBI.

2 O0mue npeacTaBjieHusi 00 OHTOreHe3e U IBOJIOLUMU OHTOreHe3a. Oumocenes
(rp. ontos - cymiee, QenesiS - MPOUCXOXKIEHHE) — ITO MHIUBUAYAIbHOE PA3BUTHUE OP-
raHU3MOB, B MPOIECCE KOTOPOrO M3 OIUIOJOTBOPEHHOrO sila (MpH HapTeHOreHe3e U3
HEOIUIOJOTBOPEHHOT0) pPa3BUBAETCA B3POCIBIM OpraHu3M. Y MPOCTEHUIINX OHTOICHE3
OCYULIECTBJISIETCS B NpeJenax KJIETOYHOW opraHu3anuu. TepmMuH BBen . I'ekkenb B
1866 r. OHTOTEeHE3 MpeACTaBIsIeT CO00 HEOThEMIIEMOE CBOMCTBO KU3HH, KaK YBOJIIO-
s, 1 e€ npoaykt. [Iporecc oHTOreHe3a MpeACTaBIsIeT CO00M pearn3amuio reHeTHIe-
ckoi mH(popmaruu. OHTOreHe3 — 3TO MPENONPEACIEHHbIN MPoUecc, U, B OTIUYHUE OT
ABOJIIOLMH, ABJISIETCSI PA3BUTHEM IO MPOrpaMMe (€10 CIy>KUT T€HOTHUIl JaHHOM ocoln),
Pa3BUTUEM, HAIIPABICHHBIM K OIPEICIICHHON KOHEYHOM LENIM, KOTOPOH SBJISETCS IO-
CTHIKEHHUE MOJIOBO3PEIIOCTH U Pa3MHOKEHUSA. B TO ke BpeMsl, yCI0KHEHUE OpPTaHU3alliH
B psAAY MOKOJIEHUW — €CTh PE3yIbTaT MPOLECCa IBOJIOUUU. UeM CIIO)KHEE OpraHu3anus
B3POCJIOTO0 OPTaHU3Ma, a ITO. SIBJSAETCS OTPAKEHUEM DBOJIIOLMHU, TEM CIOXKHEE U UIH-
TEJIbHEE MPOLIECC €T0 OHTOTeHe3a. TaK OKa3bIBaIOTCS TECHO B3aMMOCBSI3AHHBIMU WUHIU-
BUyaJIbHOC PAa3BUTHE M 3BOMIONHS (PUCYHOK 4). OHTOreHe3 COCTOMT M3 ATAroB (dTarl-
HOCTb — €III€ OIHAa-0COOCHHOCTh OHTOT€HE3a): SMOPHUOHAIBHBIN 3Tall, TOCTAMOPUOHAIIb-
HOE€ Pa3BUTUE U KU3Hb B3POCIOro opranusma. KpymHeie 3Tamnbl (IEpUObI) pa3BUTHUS
MOKHO TT0/Ipa3ienTh Ha Oosiee APOOHBIC CTaIUU, KaK B SMOPHOHAIBHOM Pa3BUTUU TIO-
3BOHOYHBIX — OJIACTYJIbI, TacTpyJibl, HeWpybl. CTanuio ApoOsieHHs, B CBOIO OYepelb,

MOXHO
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pa3eNuTh Ha CTaJIuU JABYX, YEThIpEX, BOCbMHU U Oosee OiactomepoB. B pesynbTare

MMpCACTAaBJICHHUC 00 3TAaITHOCTHU OHTOI'CHE3a TCPACTCA U BBIPHCOBBLIBACTCA BIIOJHC ILJIAB-
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HBIM TIPOIIeCC MHIUBUAYATBHOTO pa3BuThs. Kak BUIHO, OHTOT€HE3 MPEACTABISIET COO0H
YHOPAIOYEHHYO nocieaoBarenbHocTs npoueccoB (A.C. Cesepuos, 1987 , 2005) .

DBOJIIOLIMOHHBIE U3MEHEHUS! CBSI3aHbl HE TOJILKO C O0Opa30BaHHWEM M BBIMUPAHHEM
BUJIOB, MPEOOpa30BaHUEM OPTraHOB, HO U C MEPECTPOUKON OHTOTEHETUYECKOTO Pa3BU-
Tug. be3 W3MeHeHUs OTIEIbHBIX CTAaJUid B OHTOI€HE3€ HEMBICIUM  (PUIOrEHE3.
®dunorenes (rp. phyle — muems, pox, Bua, Jenesis — MPOUCXOXKIACHUE) — HCTOPHUYCCKOC
pa3BUTHE OPraHUYECKOT0 MHUPA, PA3IUUYHBIX CUCTEMATUUYECKUX TPYIII, OTAEILHBIX Opra-
HOB M MX cucTteM. Pa3nuuaroT guioreHes rpyni *UBOTHBIX, pACTCHHMIL; (priioreHes3 op-
TaHOB.

B xoze »Bosroriuu HaOMIOAaeTCs MHTErPalldsl OpraHu3Ma — YCTaHOBJICHHE BCe OoJiee
TECHBIX IMHAMUYECKHUX CBS3EH MEXKY €ro CTPYKTypaMu. DTOT MPUHIIUN OTYACTH OTpa-
KACTCS M B XOJIE AMOpHOTeHe3a. DBOJIONHUS KU3HM. COPOBOKIAACTCS MOCTEIIEHHBIM
ycuiieHneM nudepeHianim 1 1eJIOCTHOCTH OHTOTeHEe3a, YBEIMYEHUEM YCTOMYUBOCTH
OHTOTEHE3a B XOJI€ IBOJIIOIUH XU3HU. Opralu3M B OHTOT€HE3€ HU Ha OJHOM U3 CTaIHi
Pa3BUTHS HE SBISETCS MO3aWKOW YacTe,; OpraHOB WM MpU3HAKOB. Mopdoiorndyeckas
U (QyHKIIMOHAJIbHAS 1IEJIOCTHOCTh OPraHM3Ma B €ro YKU3HEHHBIX MPOSIBJICHUSIX HE BBI3bI-
BAaeT HUKAKUX COMHEHMH. Emie ApucroTenb MpU CPpaBHEHUU PA3IMYHBIX OPraHU3MOB
YCTAaHOBUJI €TMHCTBO UX CTPOCHUS U 00OCHOBAJ YueHHE O MOP(OIOTUUECKOM CXOJICTBE,
BBIPAKAIOIIUMCS B TIOJIOKEHUHU M CTPOCHUHM OPTaHOB Y Pa3HBIX KMBOTHBIX (COBPEMEH-
Hasi TOMOJIOTHS OPTaHOB), pa3BUJI MPEACTABIECHUE O COOTHOIIEHUH OPraHOB, O B3aUMO-
3aBUCUMOCTSIX B UX CTpoeHUU. bosblioe 3HaueHue B UCTOPUM BOIIPOCA O B3aMMO3aBH-
CUMOCTSX 4acren opranusma umenn B3risasl JK. Krosee. 110 ero npencraBinenusm, kak
OBLJIO- OTMEYEHO paHee, OPTraHU3M SIBIIAECTCS IEJIOCTHONW CHCTEMOM, CTPOEHHE KOTOPOi
omnpenesieTcs: ee GyHKIMEH; OTAeIbHbIC YAaCTU W OPTaHbl HAXOATCS BO B3aUMHOM CBS-
3u, UX (YHKIHUUA COTJIACOBAHBI M TPHUCTOCOOJICHBI K W3BECTHBIM YCIOBUSM BHEUTHEH
cpeabl (MPUHITUIT KOPPEJISLUKY U MPUHITUI YCIOBUM cylecTBoBaHus). Ha npucnoco6ie-
HUSI OpTaHM3Ma K BHEIIIHEH cpejie M YCIOKHEHUE €ro CTPOEHHUs Kak HamOoJiee SPKYIo

XapaKTEPUCTHUKY 3BOIIOLIMOHHOTO Tpoiiecca yka3bpiBan Y. JJapsun. OH oTMeuan, 4To Ko-
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OpAMHALIMA YacTeil ecTh pe3yJbTaT MCTOPHUYECKOro Mpollecca MPUCIOCOONIeHUsT opra-
HU3Ma K YCIIOBUSIM XU3HH. B manmpHelilieM MHOTHE YYEHBIC TOMUYEPKUBAIN TOT (akKT,
YTO OPraHMW3M BCErAa pa3BUBaeTCs Kak Lesoe. MimeeTcs O4eHb CIOXKHAsl CUCTEMa CBS-
3eii, 00BEAUHSIIONINX BCE YAaCTH Pa3BUBAIOIIETOCS OpraHu3Ma B oJiHO 1enoe. biaronaps
HAJIMYUIO ATUX CBS3€H, BRICTYNAIOIIKUX B POJIM OCHOBHBIX, BHYTPEHHUX (DAKTOPOB MHJIU-
BHUJIyaJIbHOTO Pa3BUTHUsI, U3 silla 00pa3yeTcs He CIy4allHbI XaoC OpraHOB M TKaHEH, a
MJIAHOMEPHO TIOCTPOCHHBIA OPTaHU3M C COTJIACOBAHHO (PYHKITMOHUPYIOIIAMU YACTSIMHU.
Bcs nenecoodpa3HocTs peakiuii opranu3Ma npu HopMaJibHOM KOHTaKTe OAHOM ero pas-
BHUBAIOIICIICSL YACTU C JAPYTOM €CTh PE3YyJIbTAT UCTOPUUYECKOTO Pa3sBUTHUS JTAHHBIX COOT-
HOIIEHUH, T.€. pe3yJIbTaT IBOJIIOLIUHA BCETO MEXaHU3MAa UHANBUIYAIbHOTO PA3BUTHA.

Cnocobwl (nymu) ycoeepuiencmeo8aHus OHMO2EHE3d '8 npoyecce I60NI0UUN:
1) BOBHMKHOBEHHE HOBBIX CTaJIUl, BBI3BAaHHOE (POPMUPOBAHUEM KOMILIEKCOB ajarTa-
Ui, 00ecrneurnBarOIMX BbDKUBAHUE OpPraHu3Ma W JIOCTH)KEHHE MOJIOBO3PEIOCTH, MPHU-
BOJSIIIMX K YCJIO)KHEHUIO OHTOT€HE3a; 2) MCKIFOUCHUE ONPEJEICHHBIX CTaUi U Tpe-
KpallleHHe UAYHIEH Ha HUX AIIMMUHALINH, COMPOBOKIAIONIECECS] BTOPUYHBIM YIIPOIICHU-
EM.

IMOpHOHM3AIUA, ABTOHOMU3AIUS, KAHAJIU3ALMUS OHTOreHe3a. IMOpUOHU3AIIMS,
ABTOHOMH3ALKsI, @ TAKKE PAlMOHATIU3ALMS SIBJISIOTCS PE3yJbTaTaMU dBOJIFOIMU OHTOIE-
He3a. IMOpuoHu3ayus-— 3T0 MyTh Pa3BUTHs, KOTJAa OHTOI€HE3 MPOXOIUT MO/ 3alIUTON
SUIEBBIX 000JI0YEK,) TOJIbIIIEe W30JUPOBAH OT BHEIIHEW Cpeibl, UMEET MEHBIIYIO CII0XK-
HOCTh OpraHu3aluy SMOPHOHANBHBIX cTaauid. [lyremM sMOpHOHM3AMK 1IUTA HBOJIIOIUS
OT CIIOPOBBIX' PACTEHUI K FOJIOCEMEHHBIM M OT HUX K MOKpbITOCEMEHHBIM. [lepexos ot
JUYUHOYHOTO pa3BUTHS (y OECIIO3BOHOYHBIX, PbIO, 36eMHOBOAHBIX) K OTKJIAJKE KpPYII-
HBIX, 3alTUIIEHHBIX TUIOTHBIMU 000JIOUKaMu siull (y PEeNTHUINH, NTUIT), K BHYTPUYTPOO-
HOMY DPa3BUTHUIO, KUBOPOKIACHUIO (Y MIICKOIMTAIONINX) — PE3yJIbTaT SMOPUOHHU3AIINU.
OMOpHOHM3AIMS TTPOSBIISIETCS B 3200T€ O MOTOMCTBE — HACH)KMBAHKE SMII, BHIHAIIINBA-
HUE JICTCHBIIIEH, CTPOUTEILCTBO THE3/, Mepeladya UHIUBUIYAIBHOTO OMbITa TOTOMCTRY,

3aluTa CCMCHHU 3aBA3bIO, ITJIOJOM. Omna MMPOABJISICTCA B YIIPOIICHWH ITUKIIOB PA3BUTHA —
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3TO MEPEX0] OT Pa3BUTUS C METAMOP(PO30M K MPSAMOMY PAa3BUTHIO, K HEOTCHUH. A8mo-
HOoMU3ayusi TIPOSIBISIETCS B BO3PACTAHMM HE3aBUCHMOCTM OHTOTE€HE3a OT BHEIIHUX M
BHYTPEHHUX BO3JIEUCTBUM, 3TOT MYyTh HBOJIIOIUHU CO3/Aa€T IMPEEMCTBEHHOCTh (opM B
HBOJTFOITMOHHOM TIpoIiecce. ABTOHOMU3AIMS MHANBUIYATLHOTO Pa3BUTHS 00yCIOBIICHA
JEUCTBUEM CTaOUIM3UPYIOIIEro 0TOOpa. Payuonanuzayus 3aKkilo4aeTcs B yCOBEPILEH-
CTBOBAHHUU IPOIIECCA C TOMOILBIO €0 YIPOILECHHUS.

OnHa U3 TEHJCHIIMM 3BOJIIONUY BEJET K KaHanu3anuu onrtoreHesa (M.M. manbray-
3eH, K. YonauHarton u ap.). ['maBHbIN AEHCTBYIOMMM areHT MpU 3TOM — €CTEeCTBEHHBIM
0TOOp, BBICTYNAIOUINI B BUJIE KaHATU3UpYyIolero otoopa. OH onpeeisieT BOSHUKHOBE-
HUE «CTaHJAPTHOTO» (PEHOTUNA B CaMbIX Pa3HOOOPA3HBIX, KOJNCOIIOMMUXCS YCIOBUSIX
BHYTPEHHEW U BHEIIHEN CPEJIbL.

B o6mem, 3BosONMS OHTOTrE€HE3a MMEET HEKOTOphle OCOOEHHOCTH, UJAET OmIpese-
JICHHBIMHU TYTAMH, MPUBOJUT K BAXKHBIM PE3YJIbTATaM, HAXOAMUTCS BO B3aUMOCBSI3U C
buIOreHe30M, YT0 OTPaKEHO B OMOTCHETUYECKOM 3aKOoHE (OYy/IeT pacCMOTPEH Jajee).

3HavyeHHe KOppeJAUMA M KOOpAMHAIME. B mpoiiecce OHTOreHe3a UMEET MECTO
muddepennpanus oprauuzma (pazaeicHue 1eJIoro Ha 4acTh) U ero uHrerparus (00b-
€IMHEHUE YacTeH B €AMHOE 1IEIT0€). DTO OCYIIECTBISETCS OTHUM U TEM K€ MEXaHHU3MOM
— B3aMMOJICHICTBMEM pAa3BUBAIONIMXCS 3a4aTKOB. B OHTOreHese mocieqoBaTebHO
HAKJIQJIBIBAIOTCS JIPYT Ha ApYyra TPU BOJHBI KOPPEJISTUBHBIX 3aBUCUMOCTEH: KOppes-
[IUU T€HOMHBbIE, MOP(HOTreHETHUECKHE, SPTOHTHYECKHE. | eHOMHble Koppenayuu — Koppe-
JSUMW, OCHOBAHHBIC Ha B3aMMOJIEUCTBUM I'€HOB, BBIPXKAIOUIEMCSI B SIBICHUSX CIIEIUIe-
HUS TEHOB U TUIeHOoTponuu (IeUCTBUE OJHOTO reHa Ha (pOpMUPOBAHHE Pa3HBIX MPU3HA-
KOB). Mopgocenemuueckue koppensiyuu — B3auMOJICUCTBUS Pa3BUBAIOLIUXCS 3a4aTKOB,
OCHOBaHHbIEC Ha (PYHKIIMOHUPOBaHUU reHoB. JIto0oil auddhepeHnpoBKe pa3BUBAIOIINX-
Csl 3a4aTKOB MPEIIECTBYET IeHEeTUYECKasl, BhIpaXkaromascs B nuddepeHnuaibHon pe-
IPECCUM U JIEPENPECCUH T€HOB. DpeoHmuuecKue Koppeaiyuu — KOPPEIITUBHbIE U3Me-
HEHUsI OPTaHOB OTHOCUTENBHO JIPYT Apyra. [I[pumMepoM MOXKET CIyKUTh YCUJIEHHOE pa3-

BUTHE KOCTEH, 00pa30BaHNE HA HUX TPEOHEN B MECTaX MPUKPETUICHUS MBIIIIII.
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Koopounayuu o3HauaroT B3aMMO3aBUCUMOCTH B Tpolieccax (UIOreHETUYECKUX Mpe-
oOpazoBanmii. MicTopudyeckn OHU pa3BUBAIOTCS Ha 0a3e HACJIEICTBEHHBIX W3MEHEHUI
qacTeil, CBSI3aHHBIX CUCTEMOUN KOpPPENSIUi, T.e. HEM30€KHBIM U3MEHEHHEM IOCIEIHHUX,
WJIM Ha JPYrOo¥ OCHOBE — HACJIEACTBEHHOIO U3MEHEHMS 4acCTe, HEMOCPEACTBEHHO KOP-
peNsIUsAMU He CBsI3aHHBIX. Eciu opranusm npeacraBisieT co00i coriacoBaHHOE LEJI0e,
TO ¥ B UBMEHEHUAX CBOETO CTPOEHUS B MPOLECCE IBOJIOLUHU OH JOJKEH COXPAHITh 3Ha-
YEHUE COMIACOBAHHOIO LEJIOro. DTO MpearoiaaraeT KOOpJANHUPOBAHHOE W3MEHEHUE Ya-
cTeil u opraHoB. [IpumepoB KOOpAUHAIIMA MHOTO. DTO 3aBUCUMOCTH B U3MEHECHUSX BE-
JIMYUHBI, (POPMBI YEPETTHON KOPOOKH U BEIMYMHBI U (DOPMBI TOJIOBHOTO MO3ra — B IPO-
[[ECCEe HBOJIIOIIMM BBIPAOOTAHO OYEHb TOUYHOE COOTBETCTBHUE (DOPMBI U BEIUYUHBI ITUX
opranoB. KoopauHaiuen sBIS€TCS COOTHOLICHHE MEXKAY ‘OTHOCUTEIBHON BEIMYHHOU
rina3 u popmoii yeperna — yBeJIUUCHUE pPa3MEepOB IJ1a3 CBA3AHO C YBEITUUCHHEM Pa3MEpOB
rmazHul. K koopauHanusmM OTHOCSTCS 3aBUCUMOCTH MEXKy CTENEHBIO Pa3BUTHUS Opra-
HOB YyBCTB (OOOHSIHMSI, OCSI3aHUSI U JIP.) U CTENICHBIO Pa3BUTUSL COOTBETCTBYIOLIUX [E€H-
TPOB U 00JacTeil roloBHOrOo Mo3ra. MIMETest KOOpIMHAIIMN MEXKy BHYTPEHHUMHU Op-
raHaMH KaK 3aBUCHMOCTb MEXKIy IIPOIPECCUBHBIM Pa3BUTUEM I'PYAHOM MBIIIIBI, CEPALIA
U Jerkux y ntui. OdeHb mpocTast Ouojiorndyeckasi KOOpIWHAIUS MPOSIBISIETCS MEXTY
JUTAHOM TIEPENHNUX U 3aJHUX KOHEYHOCTEN Y KOTIBITHBIX.

3 buoreHeTH4ecKHii 3aKOH, peKANUTYJSUMs, y4eHHe O (puidIMOpHoOreHesax.
BrniepBbie B3anMocCBsI3b OHTOreHe3a U Quiiorenesa packpsul K. bap B psjge nmonoxxeHui,
kotopeiM Y. JlapBuH nan o600IeHHOE HAa3BaHUE «3aKOH 3apoJIbIIIEBOr0 CXOJCTBa». B
3apoJpIlIe MOTOMKOB, nucan Y. J[apBuH, MBIl BUAUM «CMYTHBIM IIOPTPET» IPEIKOB.
bosbuIoe-¢xoACTBO pa3HbIX BUIOB B MPEEIax TUIA BBIABIIAECTCS YK€ HA PAaHHUX CTaau-
ax \9moOpuorenesa. CrneqoBaTeNbHO, 0 UHAUBUAYAILHOMY Pa3BUTHUIO MOXHO MpOCIe-
JUTh UCTOpHUIO AaHHOTO BUaa. B 1864 r. @. Miomiep chopMmyaupoBasl OJIOKEHUE O
TOM, 4TO (PUIIOTEHETUYECKHE MPE0oOPa30BaHUsI CBSI3aHbI C OHTOICHETUYECKUMHU U3MEHE-
HUSIMU U YTO 3Ta CBA3b MPOSBIIETCS ABYMs MYyTAMU. B mepBom ciydae MHAUBUIyalb-

HOC Pa3BUTHUC ITIOTOMKOB HMJACT aHAJIOIMYHO PA3BUTHIO IIPCAKOB JIMIIIb A0 ITIOSABJICHHA B
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OHTOTEHE3€ HOBOrO Mpu3Haka. V3mMeHeHue mporeccoB MopdoreHeza 00yCIOBIMBAET
MMOBTOPEHHUE B SMOPHOHAILHOM Pa3BUTUU UCTOPHH MPEAKOB JIUIIH B O0IMX YepTax. Bo
BTOPOM CJIy4ae TOTOMKH MOBTOPSAIOT BCE pa3BUTUE MPEAKOB, HO K KOHILY SMOpUOTeHe3a
n00aBysI0TCS HOBBIE cTaguu. [loBTOpeHne NMpU3HaKOB B3pPOCIBIX MPEIKOB B AMOpHoOre-
He3e noToMKoB @. Mrosuiep HazBaji pexanutyssinueit. Paboter @. Mrosiepa mocaysKmiu
ocHOBOM 151 popmynupoBku J. I'ekkenem (1866 r.) OMOreHETHYECKOTO 3akOHA, CO-
IJIACHO KOTOPOMY «OHTOT€HE3 €CTh KpaTKoe U ObIcTpoe moBTopeHHe uoreHesa». Oc-
HOBa OMOT€HETHUYECKOT0 3aKOHA, KaK M PEKAMUTYIISIIIUH, 3aKITI0YAETCs B SMIIMPUYECKON
3aKOHOMEPHOCTH, OTPaKEHHOW B 3aKkoHe 3apojblieBoro cxonacrsa K. bapa. Cyte ero
3aKJIFOYAETCS B CICAYIOIIEM: caMasl paHHSISl CTaIUsl COXPAHSIET 3HAUYUTEIIBHOE CXOJCTBO
C COOTBETCTBYIOLIMMHU CTAUSMU Pa3BUTHs pOACTBEHHBIX. (hopm. Takum obpazom, mpo-
[IECC OHTOTEHE3a MPEACTaBIIsAeT co00I M3BECTHOE MOBTOPEHUE (PEKAMUTYIISALNI0) MHO-
I'UX 4epT CTPOEHUS MPEAKOBBIX (HOpM, HA pAHHUX. CTaAMIX Pa3BUTHs — OOJee OTHAJICH-
HBIX TPEJIKOB, a Ha OoJiee MO3AHUX — 0oJiee POACTBEHHBIX (HOPM.

B HacTosiee BpeMst sSIBJICHUE PEKAMIATYIISIIIMN TPAKTYIOT OoJiee IITMPOKO, KaK IMOoce-
JOBATEJIbHOCTh CTauil AMOpPUOTeHe3a,OTPAKAIOIIYI0 UCTOPUUYECKYIO TMOCIEA0BATENb-
HOCTh JBOJIIOIIMOHHBIX TPE0Opa30oBaHU JAaHHOTO BUIA. PekamuTymsius OOBsICHSIETCS
CJIOKHOCTBIO KOPPEJISLINiA, B'OCOOCHHOCTH Ha PAHHUX CTAAUSAX PA3BUTHS, U TPYAHOCTHIO
MEPECTPOMKH CUCTEMBI, B3aMMO3aBUCUMOCTEN Mexay (HopMooOpa3oBaTENbHBIMUA IPO-
neccamu. KopeHHbIe "HapyIIeHus dMOPHUOTEHEe3a COIMPOBOXKIAIOTCS JIETAIBHBIMU T10-
cleICTBUAMU. PekanuTysiuu 0Ka3blBatOTCsl HanboJiee MOJIHBIMU Y TEX OPTaHU3MOB U B
TeX CHUCTeMaX OpPraHOB, B KOTOPHIX MOP(OreHETUYECKNE 3aBUCUMOCTH JOCTUTAIOT OCO-
60 00BN croKHOCTH. [loaToMy, JMyurue mpuMepsbl peKaAnUTYIISIUA UMEIOTCSI B OH-
TOLEHE3€E BBICIIMX MO3BOHOYHBIX.

Dundamobpuozenesbl — 3T0 N3MEHEHUS, BO3HUKAIOIUE B pa3Hble MOMEHTHI OHTOT€HE-
3a, BeAyllIue K (GUIOreHETHYECKUM ITpeoOpa3oBaHusIM ((pUIIMOPHUOTEeHE3bl — SBOJIOIU-
OHHbIE MMPEOOpPa30BaHMS OPraHU3MOB IMYTEM M3MEHEHHS XOAa SMOPUOHAIBHOTO Pa3BU-

THA UX HIPCAKOB, IIPUBOAAMIMC K ITOABJICHHUIO HOBBIX IIPHU3HAKOB Y B3POCIIBIX OPIraHH3-
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MoB). Coznmatenem Teopuu dummopuorenesa ssisercs A.H. Ceseprio. CormacHo ero
MIPEICTABJIICHUSIM OHTOTEHE3 BECh MEPECTPAUBACTCS B MPOIIECCE IBOMIOIUMU. HoBBIE 13-
MEHEHHUS HEpPEJKO MPOUCXOMAT Ha MOCIEIHUX CTaausx (GpopmMooOpa3zoBaHus. Y CIOXKHE-
HUS OHTOTEHE3a IMMyTeM MpUOaBIICHHUS, I HAJCTaBKU CTAJINI, HA3bIBAIOTCS aHA0OIMEH.
HancraBka n00aBisier HOBbIE YEPThl CTPOEHUSI OPTaHOB, MPOUCXOJUT JAJIbHEUIEE UX
pa3zBuTHe. B 3TOM ciiydae MMeEIOTCSl BCe MPEANOCHUIKU JJIsl IOBTOPEHUSI B OHTOICHE3E
HMCTOPUYECKHX JTAMOB PAa3BUTHUS JTAHHBIX YacTeH y JajiekKux mpenkos. [103ToMy nMeHHO
pu aHa0oJIMKM COOJII0TACTCS OCHOBHON OMOTEHETHYEeCKUM 3akoH. Ha mo3aHux craausx
Pa3BUTHS MIPOUCXOIIT OOBIYHO M3MEHEHUSI B CTPOSHUU CKelieTa MO3BOHOYHBIX, BO3HH-
KaroT W3MEHEeHUs B Jud(PEepeHIIUPOBKE MBIIII, B PACIpeeICHUN KPOBEHOCHBIX COCY-
noB. Ilyrem aHa0onmMKM BO3HUKACT YETHIPEXKAMEPHOE CEPJIC Y MTHI] U MJICKOITUTAIO-
mux. [leperoposika MexIy >kenmyIodKaMu MPEACTABISIET HaICTaBKy, OHA (OPMHUPYETCS
Ha TMOCJIETHUX CTaausX pa3BUTHs cepaua. Kak aHA00Iuu NOSIBUINCH PACCEUEHHBIE JIU-
CThsl y pacTeHuil. OHTOreHe3 MOXKET, OJHAKO M3MCHATHCSA U Ha CPETHUX CTAJAMSIX pa3BHU-
THSI, OTKJIOHSISI TIPY 3TOM BCE MO3AHEUIHNE CTAAWU OT MPEKHEro MyTH. Takou myTh U3-
MEHCHHS OHTOTCHE3a Ha3bIBACTCs AeBUaIvs. JleBuaIus BeIeT K MePeCTPOKEe OPTaHOB,
CYIIIECTBOBABIINX Yy MpeaAKoB. [Ipumepom neBuaruu siBisieTcs: JOpMUPOBAHUE POTOBBIX
Yelryld PEenTHIINKM, KOTOPBIE ‘IEPBOHAYATLHO (OPMHUPYIOTCS, KaK TUTAKOWIHBIC YCIIyH
aKyJOBBIX pbIO. 3aTeMy aKyJOBBIX HAYMHAIOT WHTEHCHUBHO Pa3BUBATHCS COCIUHUTEIIh-
HOTKaHHbIE 00pa30BaHMs B COCOYKE, a y PENTHIIMN — dMHiepMaibHas yacTh. [lytem ne-
BUALUU (POPMHUPYIOTCS KOITHOYKU, TPOUCXOAUT NMPeoOpa3oBaHKe MOOEroB B KIyOeHb WU
nykoBuily. Kpome oTMedeHHBIX myTed (crmocoO0B) M3MEHEHUSI OHTOTEHE3a, BO3MOYKHO
TaK)K€ M3MECHEHHE CAMHX 3a4aTKOB OPTaHOB MJIM WX YaCTEeH — 3TOT MyTh HA3BIBAETCS ap-
XaJJTaKCHC. XOPOIINM MPUMEPOM €ro SBJISETCS Pa3BUTHE BOJIOCA Y MIICKOITMTAFOIIHX.
[TyTem apxamiakCMCOB U3MEHSETCA YMCIIO TTO3BOHKOB, YHCIIO 3yOOB y KUBOTHBIX U JIP.
ApXxalmakcuc uMeJI MeCTO MPU YABOSHUU YHCIIa THIYMHOK, MMPOUCXOKICHUH OJTHO0JIb-
HOCTH y pacTeHHH. PacCMOTpEeHHBIE SBOTIOIMOHHBIC U3MCHEHHSI B OHTOT'CHE3€ OTPaKe-

HbI Ha PUCYHKaX 4, 5.
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OcHOBHOE 3HAaYEHUE TEOPUHU (PHIPMOPHOTEHE30B 3aKITI0YACTCS B TOM, YTO OHA 00b-
SCHSAET MEXaHW3M 3BOJIIOLMU OHTOT€HE3a, MEXaHU3M HBOJIIOIIMOHHBIX MPeoOpa3oBaHui
OpraHoOB, BO3HMKHOBEHHE HOBBIX NPU3HAKOB B OHTOreHe3€, OOBICHIET (akT peKamuTy-
. GusMOpHOreHes MpeAcTaBisieT coO0N pe3ysIbTaT HACIEICTBEHHOM MepecTpoii-
K (opMO0OOpa30BATENbHBIX AaMMapaTroB, KOMIUIEKC HACJEACTBEHHO OOYCIOBIEHHBIX
aJIafTUBHBIX MTPe0Opa3oBaHMU OHTOTEHEe3a.

IlesiocTHOCTL OpraHusMa, MyJbTHQYHKIMOHAIBHOCTD. [lonoxeHue o 1emnoct-
HOCTH OpraHu3Ma JI0BOJIBHO MOJpOOHO paccMOTpeHo Bbiie. OHAKO elleAyeT OTMETUTD,
YTO OJHOBPEMEHHO C 3TOH OCOOEHHOCTHIO I OpraHU3Ma XapaKTepHa aBTOHOMHOCTb
€ro OTACIBHBIX OPTaHOB. DTO MOJIOKEHUE HAXOJHUT IMOATBEPKICHHE B SIBICHUU MYJIb-
TU(PYHKIIMOHATILHOCTH ¥ BO3MOXHOCTH KAa4eCTBEHHBIX M. KOJUYCCTBEHHBIX M3MCHCHUM
¢yukuii. OunoreHeTu4Yeckre Mpeodpa3oBaHusi OPraHOB U MX (YHKIMI HUMEIOT JIBE
OPEANOChUIKU: Al KaKJOro OpraHa XapaKTepHa MYJIbTU()YHKIMOHAIBHOCTb, a IS
GyHKIHUH - CIOCOOHOCTh U3MEHSTHCS KOJTUYECTBEHHO. DTH KAaTErOPUU M JIEKaT B OCHO-
BE MPHUHIIUAIIOB YBOJIOIMOHHOTO H3MEHEHUS 'OpraHoB U uX (pyHKIuil. MynbTuyHKIHO-
HAJTBHOCTh OPTAHOB 3aKJTFOYAETCS BTOM, UTO Kb OpraH HECET, KPOME XapaKTEPHOM
IUIsL HETO TJIaBHOM (DYHKIIMH, €1ie PsiJi BTOPOCTEIIEHHBIX. Tak, riiaBHast (yHKIIHS JTUCTa —
dboTocuHTE3, HO, KPOME TOTO;.OH BBITIOTHSCT (QYHKIIUU OTJAYH U MOTIIOMICHUS BOJBI, 3a-
[1acarollero opraHa, Oprada pasMHOXXEHUS U T.A. [IuieBapuTenbHbI TPAKT Yy KUBOT-
HBIX — OTO HE TOIBKO OpraH MUIIEBAPEHUS, HO M BaKHEHIIIee 3BEHO B IIEMTH OPraHOB
BHYTPEHHEH CEKpeIny, BaXHOE 3BEHO B JTUM(pATUYECKOW M KPOBEHOCHOW CHCTEMaXx.
OnHa U Ta Ke (QYHKIUS MOXKET MPOSBISITECA y OPraHU3MOB ¢ OOJbIIEH MM MEHBIICH
MHTEHCUBHOCTBIO, TO3TOMY JIH00ObIE (POPMBI KU3HEAEATEILHOCTH UMEIOT HE TOJBKO Ka-

YECTBCHHYIO, HO U KOJIHMYCCTBCHHYIO XapaKTCPHUCTUKY. CDYHKI_[I/IH 661“8.,
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HaIlpuMep, BbIPAXKEHA CUJIbHEE Yy OJIHUX BUJIOB MJIEKOMUTAIOLIUX U ciabee — y APYTHx.

IIo JHO6OMy 13 CBOMCTB BCCra CymCCTBYIOT KOJIMYCCTBCHHBIC PA3JIMYUA MCKIAY OCO-

125



Ostmu Buza. Jlro6as u3 QyHKUMN opraHu3Ma KOJIMYECTBEHHO MEHSETCS B MPOIecce MH-
JIUBUAYATbHOTO Pa3BUTHUS OCOOU.

4 TlpuHuUNbI Mpeodpa3oBaHusi OpraHoB U (pynkuuii. M3BectHO Oosiee momyTopa
JECSITKOB CIIOCOOOB 3BOJIOIMHU OPraHOB M (YHKIUH, IPUHLIUIIOB UX MpeoOpa3oBaHUsl.
['maBHENIIMMH U3 HUX SBJISIIOTCS IPUBEIACHHBIC HUXKE.

1) Cmena QyHKIUI: TpU U3MEHCHUH YCIOBHH CYIIECTBOBAaHUS TJaBHAs ‘(QYHKIUS
MOJKET TepATh 3HAYCHHE, a Kakas-T1u00 U3 BTOPOCTEHNEHHBIX — MPUOOPECTH 3HAYCHHE
[JIaBHOM (pa3jesieHue y MTHIL )KeTyKa Ha JIBa — JKEJIC3UCThIN U MYCKYJIBHBIN).

2) Ilpuanun pacuipeHust GyHKIUI: HEPEIKO COMPOBOXKIACT -IPOTPECCUBHOE pa3-

BUTHE (XO00T CIIOHA, YIITN a)pPUKAHCKOTO CIIOHA).

3) Ipuniun cyxeHust PyHKIUH (JaCThl KUTA).

4) Vcunenue, i uHTeHcH(UKaIWs (QYHKIMA: CBSI3aHO C MPOTPECCUBHBIM Pa3BHU-
THEM opraHa, 00JIbIIEH ero KOHUEHTpalueil (MpOrpecCUBHOE Pa3BUTHE TOJIOBHOTO MO3-
ra MJICKOIUTAIOIIUX ).

5) AxrtuBarus QyHKIUN — MpeBpaIlicHHe MaCCUBHBIX OPIaHOB B aKTHUBHBIC (SIIOBH-
ThIN 3y0 y 3Mei).

6) MmmobOumu3aus (QyHKIWMit:  IpeoOpa3oBaHre aKTHBHOIO OpraHa B IAacCCHBHBIN
(TToTEpst MOABMKHOCTH BEPXHEH YEIIOCTH B PSITY MTO3BOHOYHBIX).

7) Paznenenue (GyHKIMIA: COPOBOXKIACTCS pa3/ieICHUEM OpraHa (HarpuMep, MbIII-
I[bl, YACTH CKEJIETa) Ha CaMOCTOSITeNIbHBbIE OTAENbl. [IpuMepomM MOXKET CiyXKUTh pasjie-
JICHNE HEMapHOTO-MJaBHUKA PhIO HAa OTIENBI U CBA3aHHBIE C 3TUM H3MEHEHHs (QYHKIIUH
OTIeNbHBIX) HacTel. [lepeqHue oTebl - CIMHHBIE U aHAJIbHbIE MJIAaBHUKUA CTAaHOBSITCS
PYJISIMHA, “HATIPABJISIONMMU JBUKEHUE PHIOBI, XBOCTOBOM OTIEN — OCHOBHBIM  JIBUTa-
TENBHBIM OPTaHOM.

8) ®dukcarus (a3: CTOMOXOASIINE KUBOTHBIC MPU  XOXKICHUHM M O€re MpHUIIOIbIMa-
I0TCS Ha TATIbIIaX, Yyepe3 ATy (a3y ycTaHaBIUBACTCS MABLIEX0KICHUE KOMBITHBIX.

9) CyOcTUTyIHsI OpPraHOB: B 3TOM CJIydae KaKOW-THOO OpraH yTpauyMBacTCs U €ro

(YHKIHIO BBITIOIHSET APYTroi (3aMeHa XOP bl TO3BOHOYHUKOM).
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10) Cumwrimus  ¢QyHKOMA: paHee pasnuyHble 1o (popme U QYHKIHSIM Op-
raHbl CTAHOBATCSA MOJOOHBIMHU JIpYr Jpyry (y 3Meil CXOIHbIE CEeTMEHTHI Tena
BO3ZHUKJIM B pE3yJIbTaTE CUMUIISIIIUU UX (DYHKIIHIT).

11) IlpuHUMITEI OTMTrOMEpHU3alMK U TonuMepu3anuu. [Ipu onuromMepusanuu yMeHb-
[1aeTcsi KOJIMYECTBO TOMOJIOTUYHBIX U (DYHKIIMOHAJIBHO OJHOTUITHBIX OPraHOB, YTO CO-
MIPOBOKAAETCS MPUHIIUIINAITIBHBIMA U3MEHEHNUAMU KOPPEISATUBHBIX CBSA3EH MEXKIY Opra-
HaMH U cucTeMamu. Tak, Telo KOJbYaThIX YePBEU COCTOUT U3 MHOTUX IOBTOPSIOIIMXCS
CErMEHTOB, Y HACEKOMBIX MX KOJIMYECTBO 3HAYMUTEJIBHO YMEHBILIEHO; a Y- BBICIIMX IIO-
3BOHOYHBIX OJMHAKOBBIX CETMEHTOB Teja HEeT coBceM. llonmmmepusanus conpoBoxaacT-
Csl YMHOXKEHHEM 4YHCia opraHesl u opraHoB. OHa umena OoJblIoe 3HaUYECHUE B SBOJIIO-
WU OPOCTEUIUX. Takou IMyTh Pa3BUTHUSA NIPUBOIAUII K MOSBIEHUIO KOJIOHUH, a 3aTEM U K
ITOSIBJICHUIO MHOTOKJIETOYHOCTH. Y BEJIMYEHUE YUCIIA OAHOPOIHBIX OPraHOB MPOUCXOIU-
JIO U Y MHOTOKJIETOYHBIX dKUBOTHBIX (Kak y 3Meil). B xoJe 3Bosonuun onuromepusanus
CMEHSJIaCh NMOJIMMEpHU3alel 1 Ha00O0POT.

Crnenyer OTMETUTh, UTO JIFOOOI OpraHu3M — KOOPJIMHUPOBAHHOE IIEJI0€, B KOTOPOM
OTJEJIbHBIE YAaCTH HAXOAATCA B CIIOKHOM CONOJUYMHEHUM M B3auMo3aBUcHMOCTH. Kak
OBLJIO OTMEYEHO BBIIIE, B3aUMO3aBUCUMOCTD OTJEIbHBIX CTPYKTYP (KOppElus) Xopo-
10 M3y4Y€HA B IPOIECCE OHTOIEHE3a, TAKKE KAaK U KOPPEJSILUU, MPOSBISIIOIINECS B
npoiiecce puioreHeza v 00o3HayaemMblie Kak koopAauHauu. CloKHOCTh 3BOTIOLIUOHHBIX
B3aMMOOTHOUICHUH OPTaHOB M CHUCTEM BHJIHA IIPHU aHAJIM3€ MPUHIUIIOB MpeoOpa3oBaHUs
opraHoB U (GYHKIMA. T NPUHLIMIIBI TO3BOJISIOT ITy0Xke MPEACTaBUTh SBOJIIOLIMOHHbIE
BO3MOXKHOCTH. ITpeoOpa3oBaHusl TOM WJIM MHOM OpraHU3allMd B Pa3HbIX HANpPaBICHUSX,
HECMOTPS-HA OrPaHUYECHUS, HAKIAAbIBAEMBIE KOPPEISALUAMM.

CkOpOoCTh ABOJIOLMH OTAENBHBIX IPU3HAKOB U CTPYKTYP, a TAKXKE CKOPOCTH IBOJIIO-
1y ¢GopM (BUIOB, POJIOB, CEMEICTB, OTPSIIOB U T. /1.) OMPEIENIAIOT TEMIIbI YBOJIIOIMU B
nenoM.. [locnennee HeoOXOAMMO MPUHHUMATH BO BHUMAHUE B MPAKTHUECKOU JEATEIb-
HOCTH 4YenoBeka. Hampumep, npuMeHsss XUMUYECKHUE MpEnaparsl, CIEAYET 3HATh, Kak

OBICTPO y TOTO WJIM JPYroro BUJA MOKET BO3HHUKHYTh YCTOWYMBOCThH K Ipernaparam:
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JIEKapCTBEHHBIM - Y YEJIOBEKA, MHCEKTUIUJAM - Y HACEKOMbIX U Jip. CKOpOCTh 3BO-
JIOLIMU OTACJbHBIX MPU3HAKOB B MOMYJISALHUSIX, TAK XK€ KaK U CKOPOCTh IBOJIOLHUM Iie-
JBIX CTPYKTYp M OPTraHOB, 3aBUCUT OT MHOTMX (D)aKTOpPOB: YKCIIAa MOMYJISUNA BHYTpU
BHJIa, TUIOTHOCTH OCOO€H B MOMYJNSIUAX, MPOJODKUTEILHOCTH JKU3HU TIOKOJICHUH.
JIro0bie (hakTOphl MEPBUYHO OKAXKYT CBOE BO3ACHCTBHE HAa CKOPOCTh W3MEHEHUs MHO-
MNyJALUA U BUAA TOCPEIACTBOM HU3MEHEHHMS JABJICHHS 3JIEMEHTAPHBIX BOJTIOHUOHHBIX

(hakTOpoB.

Bonpocsl 1151 3aKpenJieHnsi MaTepuaJia.

1. TloHsiTHE MaKpPOAIBOJIOIMH, B YEM COCTOUT CXOJICTBO M, pPa3IUuvs MHUKPO- U

MaKpOdIBOJTIOIUH.

Yro Takoe OHTOreHe3?

Oco0eHHOCTH OHTOTEHE3a B PA3HBIX TPYIINAX.

Drtarbl OHTOTeHE3a Y PACTEHUH U JKUBOTHBIX.

Ha yeM ocHOBaHa I€JIOCTHOCTh U YCTOMYHUBOCTh OHTOr€HE3a?

CnocoObl (IMyTH) YCOBEPIIEHCTBOBAHUSI OHTOTEHE3A.

Yrto Takoe aBTOHOMH3AIIMs OHTOTEHE3a B XO/1€ SBOJIIONNN?

DOMOpHOHM3AIHS OHTOTEHE3a B MPOIIECCEe IBOJIIOINH, €€ 3HAUCHHE.

Tuner KOppensIIuil 1 UX 3HAYCHHE.

10 B kakoii mocnenoBaTenbHOCTH (DOPMUPYETCS CHCTEMa PETYISIUN y pacTeHUH B
OHTOTeHe3e?

11.YT1o Takoe KOOpAUHAIIMN U KaK OHU Pa3BHBAIOTCS UCTOPHUYCCKH?

12.Ponb koppensiuii u koopAauHaIuii B GopMooOpa3oBaTEIbHBIX MPOIECCaX.

13.B3auMocBs3b OHTOr¢He3a u Guorene3a. bruoreHeTnyeckuii 3aKoH.

14.Yto Takoe pekanutyssnus? [IpuBecTu npumMepsl.

15.Yto npencraBisioT coboit prmmMOprorenesn?

16.Yto npenaeraBisitor coboil aHa®oJus, IeBUAITUs, apXaJlJlakcuc?

17.B gem 3akiarouaeTcss OCHOBHOE 3HAUEHHE TeOpUH (HHIIdIMOPHOTeHE30B?

18.Yt0 Takoe MyapTHPYHKIIMOHATHHOCTE? [IprBecTr mpuMepHI.

19:Kakue n3BeCTHBI CITIOCOOKI MPe0Opa30oBaHMs OPTaHOB M UX (HYHKITHIA?

20.B3anmMocBsI3aHHOCTD TPE0OPa30BaHUS CUCTEM OPTraHOB B (prioreHese?

CoNokWDN

JIEKHIUSA 16 9BOJTIONUA PUJITOTEHETUYECKUX I'PYIIIL.
P®OPMbI PUJIOTEHE3A
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1 /[luBepreHimus, Kak OjJHa U3 OCHOBHBIX (hopM GUIIOTeHE3A.
2 OwuieTnyeckas IBOJIOIH.

3 KouBepreHius, MpUINHBI U CICACTBUS, IPUMEPHI.

4 Tlapamnenusm, IPUYUHBI U CIEACTBUS, TPUMEDPHI.

1 /luBepreHuusi, Kak oJHa U3 OCHOBHBbIX (hopm usorenesa. Cpenu gopm ¢puno-
2eHe3a BBIICTISIOT TIEPBUYHBIC — OUBEPeeHYUIO U (huremuueckyio 36010yuio, JISKAITIE B
OCHOBE JIFOOBIX U3MEHEHUN TaKCOHOB. /[ugepeenyuss — 3T0 BOZHUKHOBEHHE-PA3INIMid Ha
OCHOBE OJHOW W TOW K€ OpraHu3aiuu. /[uBepreHIms o3Ha4aeT He3aBUCUMOE MPHUOOpe-
TEHUE POJCTBEHHBIMH OPTaHW3MaMU Pa3IUYHBIX MPU3HAKOB. [Ipu.IMBEpPreHITNU CXOI-
CTBO OOBSCHSCTCS POJICTBOM, OOIIHOCTBIO ITPOUCXOXKICHHMS, @ PA3IUYUs — MPUCIIOCO0-
JCHUSMH K pa3HO# cpene. B pesynabTaTe M3MEHEHHS HAIpPaBICHHS O0TOOpa B Pa3HBIX
YCIIOBUSIX TIPOUCXOJUT PACXOXKICHHUE BETBEH JIpeBa KU3HHU OT €IUHOTO CTBOJIA MPEIKOB.
[IpyyriHa NMBEPreHIIMM HA HAYaJbHBIX J3Talax €€ BO3HUKHOBEHHS — ATO PACXOXKICHUE
10 Pa3HBIM AKOJOTHYCCKUM HHIIIAM M MEXTPYIIOBas KOHKypeHIHs. B pe3ynbpTare KOH-
KYPEHIIUHU JBYX SKOJOTUYECKHU OJU3KUX FPYIIN MPEUMYIIECTBO MOTY4YalOT 0COOH, MaK-
CUMaJIbHO OTJIMYAOIIHECS OT 0COO€il mpyroil rpymmbel. B kadecTBe MPUMEPOB IHUBEP-
TCHITUM MO>KHO MPUBECTHU CIEAYIONIHE: KIAaCC MICKOMUTAIONIUX PACIIaliCs HA MHOTOUHC-
JICHHBIC OTPSIbI, XapaKTePU3YEMbIC POJIOM ITHIIH, 0OCOOEHHOCTSIMU MECTOOOUTAHHUS, T.€.
DKOJOTHYCCKUMH YCIOBUSIMU CYIISCTBOBAHUS (HACEKOMOSIHBIC, PYKOKPBUIbIC, XHIII-
HbIE, KOMBITHBIC, KUTOOOPA3HbIC, TPHI3YHBI, MPUMATHI U T.1.). KaxkIbIil U3 3TUX OTPSAI0B
pacnajics Ha MOJOTPSILI U CEMEHUCTBa, KOTOPBIE, B CBOIO OYEpE/lh, XapaKTEPU3YIOTCS HE
TOJIBKO MOP(OTOTUYECKUMH M TEHETUYECKUMH TMPU3HAKAMHU, HO U DKOJOTHYECKUMU
ocobeHHocTsIMU ((hopMBI Oeraroiye, CKadyIiue, JIa3alollre, POIOIIHE, TUIABAOIIKE).
BayTpu mo0oro cemeiicTBa €CTh pOABI M BUJIBI, pa3IMYaroNnIuecs Mo oopasy KU3HU, 110
00BbeKTy nmuTanus. SICHast PKOJIOTHYECKasl TIUBEPTEHIUS UMEETCS y TaKUX aM(puOuii, Kak
o3epHas JIATYIIKA, OTHEHHAs cajlaMaHJpa, CUPeHa, KoyibuaTas depssara. [Iporeccsl nu-
BEpPIreHIIMN BHYTPU BHJA (MUKPOIBOJIIOIMOHHBIA ypOBEHb) W B Tpynmax Ooyiee KpyIi-

HBIX, YeM BUJI (MAaKpOIBOIIOIMOHHBINA YPOBEHB), UMEIOT MPUHITUIIUATILHOE CXOACTBO, HO
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MEK]ly HUIMU CYIIIECTBYET U BaxkHOE paznuure. OHO COCTOUT B TOM, YTO HA MUKPOIBO-
JIONMOHHOM YPOBHE TPOIIECC NUBEPTEHIIMN OOpaTHM: JBE Pa3OMISAIIHECs MOMYISIUN
MOTYT JIETKO OOBEAMHUTHCS IMyTEM CKPELIMBAHUS B CIEAYIOIIMA MOMEHT 3BOJIIOLMHU U
CYIIECTBOBAaTh BHOBb KaK €lWHas momyssauus. [Iponeccsl e TMBEpreHium B X0/1€ Mak-
PO3BOJIIOLIMKY HEOOPATUMBIL: pa3 BO3HUKIIUNA BU HE MOXKET CIUTHCS C MPApPOJUTEITLCKUM
(B X0/1€ ABOJIIOIIUU U TOT U JIPYroil BUJ HEM30EKHO M3MEHUTHCS M BO3BPAT UX K CTapo-
My BHUJY CTAHOBUTHCS HEBO3MOXHBIM). MEeXaHU3M JUBEPreHTHOW HBOJIONAN OCHOBAH
Ha JICHCTBUU DIIEMEHTAPHBIX 3BOIIOLIMOHHBIX (haKTOPOB.

2 dunerudeckas 3BoOJOUMA. Puremuyeckas 36010Yus — NPeOOPa30BaHUE TOMY-
1Ml 0€3 TUBEPTEeHIINH, KoTJa HabIt01aeTcs MOCTENEHHOCTh HapacTaHus 000COO0ICH-
HOCTHU TakCOHa. [ TpuMepoM CIIy>KUT UCTOPUUECKUN Psii U3MEHEHUSI PAKOBHH MaJIO/IMH.

3 KonBepreHuusi, npuYMHbI U CJIeICTBUSA, nMpuMepbl. Cpeau BTOPUUHBIX hopm
@unoeceneza BbIACISIIOT KOHBEP2EHYUIO U NAPATTENUIM.

Koneepeenyus — 370 BO3HUKHOBEHHE CXOAHBIX YEpPT OPraHM3alld Ha W3HAYAIBHO
Pa3HON OCHOBE, TO €CTh MYTh Pa3BUTHS-AHAIOTUYHBIX Mpucriocobnenuii. Konpeprenius
03HayaeT HE3aBHCUMOE MPUOOPETCHUE HEPOJACTBCHHBIMU OPTaHU3MaMHU CXOIHBIX MPH-
3HAaKOB. [Ipy KOHBEPTEHIIMH CXOJICTBO OOBSICHACTCS MPUCTIOCOOJICHHEM K CXOJIHOM cpe-
7€, @ pa3Iu4us — Pa3IMYHBIM. IPOUCXOKACHUEM, OTCYTCTBUEM Onu3Koro pojactsa. [Ipu-
Mepbl KOHBEPTECHIIMU HAOIIOMAIOTCS B Pa3HBIX TPYIIAX: CXOJCTBO CIOCOOOB Mepe/IBU-
KEHUS Y TUTAHUPYIONTHX MIICKOTIMTAIOIINX — IIEPCTOKPBLIA, CyMYaTON OCJKHU, OCIIKH Jie-
Taru; popma Tejia-u TIaBHUKOB y OBICTPO IJIABAIOIINUX KMBOTHBIX — aKyJIbl, UXTHO3aB-
pa, nenbGhrHa; BOPOHKOBHUIHAS (pOpMa pa3IUyHBIX CUASYHMX KHBOTHBIX. KoHBepreHius
Kak (popma SBONIONUU TPYIIT XapaKTepHa JUIsl IBOJIIOIMOHHOTO MpOIEcca Ha J000M
ypoBHe. KonBepreniusa HUKOrga He ObIBaeT TyOOKOH, B OTJIWYUE OT CXOJACTBA, OCHO-
BaHHOTO Ha (DUIIOTEHETUYECKOM POJICTBE.

4 Tlapaanean3Mm, NPUYUHBI U CJEICTBUS, NpuMepbl. [lapannenvras 380110yusl,
napanneausm — 3T0 BOZHUKHOBEHUE CXOJHBIX MPU3HAKOB Ha OOLIEH OpraHU3allMOHHON

ocHoBe. [Tapamenusm o3HauaeT HE3aBUCHUMOE MPUOOPETEHNE POJCTBEHHBIMU OPTaHM3-
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MaMH CXOIHBIX MPHU3HAKOB. [Ipw mapamieIbHOM pa3BUTHH CXOJCTBO OOBSICHSIETCS, C
OJTHOW CTOPOHBI — OOIIHOCTHIO TTPOUCXOXKICHHUS, C IPYTOH - MIPUCITOCOOTICHUEM K CXOJI-
HOM cpene. IlapamienbHasi 3BOJIIOIMSA MPOUCXOAUT Ha OOIEH, yHAclIeIOBaHHOM OT
MIPEIKOB OCHOBE B CXOJHBIX YCIIOBUSIX obuTanms. [Ipumepamu mapasienu3ma sBISIOT-
Csl: CXOJICTBO Y MOPCKOI'O KOTHKA, MOPa M TIOJICHS KaK pe3yJbTaT MPUCIIOCOOTICHUS K
KU3HU B MOpPE; MapajuIeIM3M B Pa3BUTHUU CKJIAUaThIX 3yOOB y KHUCTENEPHIX PhIO U Y
creronedanoB. C reHETUYECKON TOYKHU 3PEHHS TMapajuieibHas dBOJIONH-00bICHICTCS
OOIIHOCTBhIO T€HHOW CTPYKTYPbhI POJCTBEHHBIX TPYIIN U CXOAHOM €€ U3MEHUHUBOCTHIO
(3aKOH TOMOJIOTUYECKUX PSIIOB HACJEICTBEHHONW M3MeHuYuBOCTH, 110 H.U. BaBunony).
[Ipu mapamnenbHON DSBOJIIOIMH, €CITU HMMEETCs o0Imas TEeHETUYEeCKas CTPYKTypa,
HaIpaBJeHHBI 0TOOP GOPMHUPYET U CXO0XKHUE (PEHOTHUIIHI,

CxeMa UBEPreHTHOT0, KOHBEPTEHTHOTO, MapaJICIPHOTO Pa3BUTHSI TPynn U ¢usie-

TUYECKOMN HBOJIIOIIUY TIPE/ICTaBIIEHA HA PUCYHKE 7

Bonpochl 1151 3aKkpenJieHusi MaTeprasa

UTto Takoe AUBEpPreHIs, Kak OHa BO3HUKACT?

Ponp nuBepreHnny B pa3BUTUU KU3HU Ha 3emiie?

duneTnyeckas BOIIOLMSL Kak iepBUYHasi (popma ¢usorexnesa.

UTto Takoe KOHBEPreHIIs, MEXaHN3M €€ BOSHUKHOBeHUA? [Ipumephl.
Uto Takoe mapamieianu3M, Ha Kakoil ocHOBe Bo3HHMKaeT? [Ipumepsl.

aObrwNhE

JIEKIIUSA 17 I'/IABHBIE HAITPABJIEHU A DBOJIIOLIUNA

1 Hpencrasnenus JK.b. Jlamapka u Y. JlapBuHa 0 HalpaBJICHUSIX 3BOJIIOIUU.
2 Teopus nanpasiennoctu 3o A.H. Ceseprioa u 1. lImansraysena.

1 IpencraBiaenuss K.b. Jlamapka n Y. /lapBruHa 0 HanpaBJieHUsIX IBOJTIOIHM.
HcTopus Bompoca O IIaBHBIX HANpaBJIEHUSX IBOJIOLUU BOCXOIUT K «Dunocodpuu 300-

norum» JK.b. Jlamapka, KOTOpBIif 00paTH BHUMaHKE HA TO, YTO SBOJIOLUS MPOUCXOIUT
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KaK IIO IIYTHU YCJIOKHCHUS OpraHU3alrn», TaK U 110 IIYTH BOSHUKHOBCHUSA pa3Hoo6pa—

3Wsl HA KXKJIOM M3 JIOCTUTHYTHIX YPOBHEU CJIOKHOCTH. DTOT (haKT SBOJIOLUU <TI0 BEP-
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TUKAJIW» (MaruCTpaJbHBIA MyTh Pa3BUTHS) U 110 KTOPU3OHTAIN» (BOZHUKHOBEHUE MHO-
rooOpasusi B mpejenax OJHOTO ypoBHs opranm3aiuu) 01 moamedeH JXK.b. Jlamapkam
MPaBUJIIBHO.

Y. JlapBuH moka3zai, 4To Hanbosee oOmuM myTeM (HarpaBIeHUEM ) SBOIONNN SIBIIS-
€TCsl MPUCTIOCOOJIEHHE K HU3MEHSIOIUMCS YCIoBUAM cpeabl. [Ipucnocobiienue niu
ajanTaiys MOKET OCYLIECTBISATHCA, 0J1aroaaps MOBBIMICHUIO YPOBHS OpraHU3alil. ITO
pactpoCTpaHEHHBIN MyTh, HO HE 00s3aTeNnbHbIi. OH BOSHUKAET JUIIIH TOTAQ, KOT/Ia Cpe-
7a, B KOTOPOM MPOTEKAET ABOJIIOIMUS, CTAHOBUTCS HACTOJBKO CJIOKHOU;-UYTO YaCTHBIE
MIPUCTIOCOOJICHHS YK€ HE CIIOCOOHBI 00€CTIeUnTh ycreX B 00pb0e-3a CYyIIeCTBOBAaHUE U
JIUIITH TIOBBIIICHUE YPOBHS OpPTraHU3aIiu JAaeT BO3MOXKHOCTh OpraHu3MaM BBDKUTH. Pac-
MPOCTPAHEHHOCTh TAKOM BOJIIOLMH (110 CYTH MO «BEPTUKAIN») OOYCIIOBIEHA TEM, UTO
M0 Mepe MPOUCXOXKIeHUsT GOpM Cpena, TJIaBHBIM 00pa3oM OMOTHYECKas, YCIOXKHICTCS.
[IpucnocobieHue K yCaoBUSIM Cpebl MOXKET OCYIIECTBIATHCS Oiarojapsi BbIpabOTKe
YACTHBIX aianTaluii, He TPUBOISAIIMX K MOBBIIICHUIO YPOBHS OpraHU3alliH.

2 Teopusi nanpajenHocT 3Bo/uounu A.H. Cesepuosa u U.N. llImansrayse-
Ha. J[abHEHIIIMM pa3BUTHEM JIapPBHHOBCKOTO IMOJX0JIa MOXHO CUMTATh TEOPHUIO TJIaB-
HBIX HampasieHu# 3BomonnoHHoro npouecca A.H. Cesepuosa u N.1. lImanbraysena.
A.H. CeBep1ioB BbIIETNI KAaK OCHOBHOE HambOojee oOlee HampaBiIeHHE BOJIIOLMH —
OMoJOrnyecKuii mporpece, AHTUTE30M OMOJIOrMYECKOTo Mporpecca ABisieTcsl OMOJIOTHU-
YEeCKUU perpecc —emie oaH0 Hanpasienue sBoitonuu. .M. [lImaneraysen, obparasich
K TPakTOBKE OMONOTMYECKOro Mporpecca, OIMpPEeAeNseT €ro Kak BO3pacTaHHue MPHUCHO-
COOJIEHHOCTH IIOTOMKOB 110 Mepe (prtorere3a. B mpoTUBOMOI0KHOCTE OHOIOTUYECKOMY
MIPOTPECcCy OMOIIOTUUECKHUI perpecc — 3TO MOHMKEHHUE MPUCIIOCOOIEHHOCTH MTOTOMKOB,
BENyLIEE K X YACTUYHOMY WJIM TIOJITHOMY BBIMUPAHHUIO.

buonorunueckunii nporpecc no A.H. CeBepuoBy MOKET AOCTHrathcsi 4-Ms CIOCO-
0amMu, KOTOpBIE TaKXe MPEJCTABIAIOT COO0O0I TJIaBHbIE HAMPABJICHUS 3BOJIFOIMOHHOIO

nporiecca: apoMop¢o3bl, HANOAAANTAIIMHN, IIEHOTEHE3bI, IeTeHEpaIlys.
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Apomopgoser (aira — moseIIaro, MOrphosis — ¢gopma, BHI) PEACTABIAIOT COOOM
M3MEHEHUS! YHUBEPCAIIBHOTO XapaKTepa, 00ECIeUnBAIOIINE ITOBBIILICHHE YPOBHS Opra-
Hu3auuu. ApoMopdo3bl IPUBOAIT K 00pa30BaHUIO OTPSAOB, KJIACCOB, TUIIOB.

Houoaoanmayuu onpenensitoT Kak 4acTHbIE MPUCIIOCOOICHUS K KOHKPETHBIM YCIIO-
BHSIM CYILIECTBOBAHUSI, HE BBI3BIBAIOIIME W3MEHEHHUs YPOBHS opraHuzanuu. Manoanan-
TallMy MIPUBOJST K TOSIBJICHUIO BUJIOB, POJOB M CEMEICTB.

L]enocenezvr — mpuCIOCOOUTENbHBIE U3MEHEHHSI 3apOIbIIIEH, TUUMHOK: /ecenepa-
Yus MPEACTABISET COO0M BTOPUYHOE YIIPOLIEHUE OPTraHU3ALINH.

CoxpanuB noaxoa A.H. CeseprioBa k npo0JsieMe TJIaBHbIX HaIlpaBiIe€HUN 3BOJIOLNH,
N.N. llImaneray3eH BHEC U3MEHEHNs B MPEACTABICHUS O HAIIPABICHUIX dBOJOIMU. B
pe3ynbTaTe BO3HUKIIO MPEACTaBICHUE O TPEX IIaBHBIX HAMPABICHUIX dBOJIOLUU: apO-
Mopdose, artomopgosze (allos - npyroit) — nmporecce BEIPaOOTKH YaCTHBIX MPUCITIOCO0-
JeHu# U cnenuanm3anuu. B otnuune ot uncto-Mopdonornyeckoro nmoaxoma A.H. Ce-
Bepuona noaxon M.M. lIManerayzeHa siBiasieTcsi 5K0JI0ro-MophoIOrHuecKuM.

[To N.W. llImanerayseny, apomopgos (apozenes) — 310 BbIpabOTKA MIMPOKUX YHH-
BEPCAJIbHBIX IPUCTIOCOOICHUI; amtomopgos (arnoeenes) 00ECICUNBACT UCTIOIB30BAHHE
TOM K€ Cpelibl, B KOTOPOW OOUTAIN MPEIKH, N3MEHEHHOMN, HO HE YCIIOKHEHHOU CPEJIbl;
crieruaan3anys MPUBOANT K ajanTaiuu B 0ojee y3KuX yCJIOBHIX cpeabl. BHyTpu cre-
uaan3aluuu BbieTaeHbE 4= popmbl: Tenomopdos, runepmopdos, runomopdos, Kara-
Mopdo3. Teromopghosz (menoeenes) — 3TO CHeNUATH3ANNAS OPTaHU3MA, CBSI3aHHAS C TIe-
pexoaoM oT-Oosee oluiel cpeabl K 4acTHOM, Oojiee orpannueHHoi. [Ipu tenomopdosze
POUCXOANUT OJHOCTOPOHHEE PA3BUTHE HEKOTOPHIX OPraHOB M YAaCTUYHAS PEAYKIIMS
npyrux. IlporpeccuBrHas auddepeHiuanys OrpaHHIUBACTCS TEMU YaCTIMU OPTaHU3Ma,
KOTOPBIE €0 CBA3BIBAIOT CO CBOCOOPA3HBIMU YCIOBUSIMU JaHHOM yacTHOM cpensl. Op-
raHu3alys B 1IEJIOM OCTaeTCs Ha UCXOJHOM YPOBHE WJIM UCIBITBIBAET HEKOTOPOE YIIPO-
meHue. B kauecTBe mMpUMEpPOB CHENHAIM3UPOBAHHBIX OPTaHU3MOB MOYKHO OBITIO ObI
IPUBECTU MHOTO YPE3BBIYAMHO XapaKTEPHBIX Mpe/ICTaBUTENEH MayKOB, pakooOpas3HbIX,
HaCEKOMBIX, MOJITIOCKOB, KOTOPBIE HEPEJIKO 3aHUMAIOT KpallHE OIpPaHUYEHHBIE HKOJIO-
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rudeckue Humu. Cpenu penTuiuii 04eHb CBOCOOpa3HbI Yepenaxu, Ype3BbIUAHO CITe-
[IMaTU3UPOBAHBI 3MEH, XaMelleoHbl. Cpesiu MTHI] TAKKe HEMAJIO CICIIHATN3UPOBAHHBIX
dopM, spkuii mpuMep — ASTIBL. M3 MICKOMUTAIOMIUX MOKHO OTMETHTh MypaBbea, Jie-
HUBIIA, CTCIHAIA3AIUS KOTOPHIX OOYCJIOBIIEHa OTPAaHMYCHHBIM POJIOM IHIIHU; KPOTa,
CJICTIBIINIA C WX MOA3EMHBIM 00pazoM xku3Hu. Crenuanu3anusi BeIpa)KeHa TEM pe3de,
yeM cBoeoOpaszHee cpena ooutanus. Eciu ske cpena oOuTaHust HE TOJIBKO CBO€0OpasHa,
HO ¥ YIPOIIEHA, TO OCOOEHHO PE3KO CKa3bIBACTCS PEAYyKIUsA. B ycIoBUsIX YHPOIIEHHON
CpeIbl YIPOIIAETCS U caMa OpraHu3allusl.

[Ipu mepexoae K KU3HHU B KpalHE MPOCTHIX YCIOBUSX CYIIECTBOBAHUSI OPTaHU3M
MOJIBEpraeTcs BeChbMa 3HAYMTENIHOMY perpeccy, BeIylleMy K- JereHepauuu (xama-
mopgo3sy, unu kamazernesy). Karamop@o3bl Cy)arT 3BOMOLMOHHBIE BO3MOXHOCTH OpP-
raHu3MoB. Bupl, SBONIOIMOHUPOBABIINE MO TUITY KaramMopd030B, MOTYT CYIIECTBO-
BaTh OYCHb JIOJITO MPH COXPAaHEHUU OMpEACNICHHBIX yCIOBHH cpenpl. OqHAKO, MHOTHE
TPYIIIBI )KUBOTHBIX, PA3BUBIIIHECS 110 STOMY THITy, BBIMEPJIH, XOTsI CIICIIAATNU3aIHS ObI-
Jla HE € AMHCTBEHHOW IPUYMHOU 3TOTO,

Tunepmopos (eunepeenes) = -U3MEHEHHUS, COIMPOBOXKIAIOUIMNECCS PE3KUM yBe-
JTUYCHUEM OTJIETHHBIX OPTaHOB MJIM CAaMUX OPraHU3MOB. Tak, HaOIIOJAI0TCS OOIIHIA TH-
TaHTU3M U OTPOMHBIC OMBHU MHOTHX CIIOHOB, KOJIOCCAJIbHBIE POTa TUTAHTCKOTO OJICHS
YEeTBEPTUYHOTO BPEMEHU; YPE3MEPHO PA3BUTHIE KIBIKM CBUHBU 0aOHMPYyCCHI; XOPOIIO
U3BECTHBI PEKOHCTPYKIIUY TMTaHTCKUX HACEKOMBIX, PhIO, aM(buOUii, penTUINH, a TaKkKe
pactennii. COBPEMEHHBIM KUTaM, CJIOHaM, CEKBOIE XapaKTepHbI TUTAHTCKHUE pa3Mephl.
[Ipu ompeACHCHHBIX YCIOBUSX THUIEPMOP(O3bI SBISIOTCS IMEPCICKTHBHBIM HaIpaB-
JICHUEM. YBOJTIOITUH.

['unomopgos (eunocenes) — sta hopMa BbIpakaeTCs B HEJOPA3BUTHU BCErO Opra-
HU3Ma TIPU COXPAHEHUHW OTHOIIEHUHN CO CPENIOH, XapaKTePHBIX JJIsi TUYMHOK U MOJIOJIBIX
ocobeii. Ompezensercss Takoe HAMpaBICHUE DBOJIOIMOHHOTO IMpOIecca TeM, YTO MpH
MEHSIOIIEHCS 00CTaHOBKE JIMUMHKA 0Ka3ajlach B YCIOBUIX 0ojiee 00ecriedeHHOMN KU3HH,

4EM B3pPOCIIOC )KUBOTHOC. M3 m03BOHOYHBIX KMBOTHBIX IIPUMCPBI TAKOI'O poaa HM3BCCT-
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HBI JIJI1 XBOCTAThIX aMpuOuii. Y 0OBIKHOBEHHOTO aKCOJIOTIS JIMYMHKA HOPMAJIbHO CTa-
HOBHTCS 1M0JI0OBO3peNioii. JKMBOTHOE B 3TOM Cilydae HE mojaBepraercs meramopdosy, a
OCTaeTCsl Ha BCIO KU3Hb BOJHBIM >KMBOTHBIM C HApyKHBIMU >KaOpamu, XBOCTOBBIM
MJIABHUKOM, JIp. MPUCIIOCOOJEHUSIMHU K BOJHOU cpefie. Tak kKak JTUYMHOYHBIE (POPMBI
OOBIYHO TOCTPOEHBI MPOIE, YEM B3POCIbIE, TO B pe3yjbTaTe runomMopdosa UMeeTcs
BTOPUYHOE YIpOIleHue opranu3anuu. [Ipu 3ToM yTpaunBaroTCsi OpraHbl, KOTOPBIE pa3-
BHUBAIOTCS MO3KE BCEro, TO €CTh Haubosiee creruann3upoBadabie. [loaToMy, rumomop-
(03 cBsA3aH ¢ yTepeil MHOTMX MPU3HAKOB CIIELUAIN3alii. B HEKOTOphIX €eiydasx siBiie-
HUS HEJAOPA3BUTHS CO3MAIOT TMOAXOJSIIYyI0 0a3y Juisi MPOTPECCHBHOTO Pa3BUTHAL
Hampumep, nonroe HezapacTaHue JIOOHOTO IIBAa Ha Yepere H[esioBeKa J1aeT HeoOX0u-
MBIE YCJIOBUS JUTSI TIPOJJICHHSI pOCTa TOJIOBHOTO MO3Ta, YTO. SBJISICTCS BAXXHBIM JIJIST €TO
MIPOTPECCUPOBAHMSI.

B o6mem, paznuyaroT HECKOJBKO HANpaBJICHWM SBOIOLNMHU. B KOHKPETHOU 3BOJIIO-
MU BCErJia TMepervieTaroTcss apoMop(o3bl. i, 4aCTHBIE MPUCIIOCOOJICHHS, 32 apoMop(d-
HBIMHU TIPeoOpa30BaHUSIMU HAYMHAETCS MEPUOJ YaCTHO-aJaNTUBHBIX NPEoOpa3oBaHuUM,
SIBJICHHSI TIPOTPECCUBHOTO M PETPECCHBHOTO pa3BUTHA. HarpaBiaeHHOCTH HIBOJFOITUN

paccMaTpUBaETCA KaK OJTHO U3 BaXKHEHUIIUX MPOSBICHUN 3BOJTIOIIMOHHOTO MIpoIiecca.

Bonpoch 1151 3aKkpenJieHusi MaTepuasa.

=

IIpencrasiienus XK.b. Jlamapka u Y. [lapBrHa 0 HanpaBJICHUSAX SBOJIIOLHUU.
Kakue Hanpasnenus somonuu Beiaesina A.H. CeBepuios?

3. OmpenencHre OMOJIOTHYSCKOTO TPOrpecca, ero KPUTEPUU M CIIOCOOBI JOCTH-
AKEHUS.

Urto Takoe apoMopdo3sl u unuoagantanuu? Ilpumepsr.

UTto Takoe aporeHes, aAJNIOreHe3, Crieluann3aims?

. Kakue dhopwmsl crientnanuzanuu Boiaensn MU, [lmaneraysen?

N

NGV b

JEKIIHUSA 18 3BOJIOIIAMOHHBIN IMPOT'PECC

1 TIoHsiTHE W KpUTEPUH IPOTPECCUBHOTO PA3BUTHSI.
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2 Knaccudukanus sBIECHUIN nporpecca, uX XapaKTepUCTHKA.
3 HeorpaHWyeHHBIN M OTPAaHUYEHHBIN NpOrpecce.
4 buorexHuueckuit ((hU3MKO-MEXaHUUECKU) ITporpecc.

1 IlonsiTHe W KPUTEPHUHU MPOrpeccUBHOrO pa3purus. [Ipodirema nmporpeccuBHO-
ro pa3BUTHS B INPUPOJAE M3JlaBHA NpUBJIEKaja BHUMaHMUE uccienoBareneil. [loHsTue
HBOJIIOLIMOHHOTO Tporpecca OECCO3HATEIbHO HAILIO OTPAaXXEHHUE YK€ B Pa3IMUHBIX, C
AHTUYHOW JAPEBHOCTH CTPOUBILIUXCS UEPAPXUUECKUX <JIECTHHULIAX» JKUBBIX. CyIIECTB. B
NO3/IHEHIIee BpeMsl 3Ta IpodiieMa 3aTparuBajach BO MHOIMX paborax.-OIHAKo Jaxe
caMO CYLIECTBOBAaHUE B MPHUPOJE MPOTrpecca MOXKET OCIAapUBAThCsA Ha TOM OCHOBAHUM,
YTO HET OOBEKTHUBHBIX KPUTEPHUEB IS BBIIEICHHUS] MIPOTPECCUBHBIX U MEHee Iporpec-
cuBHbIX popMm. Ho eciam nmpoananu3upoBaTh JaHHbIE IO OCOOCHHOCTSIM Pa3BUTHS Opra-
HUYECKOM MPUPOABI HAa 3eMJIE, TO OKAXKETCS, UTO B KaKJIOM KPYITHOM MEPUOE MPOIUION
ucropuu 6uocdepsl ObLIN TPYIIIBI KUBOTHBIX, PACTEHUH, KOTOPhIE MOTYT OBITH Ha3Ba-
Hbl «JOMHHAHTHBIMU». B paHHEM majieo30€ MMH SBIISUIMCH KAIIEYHOIOJIOCTHBIE, aHHE-
JIU/IbI, WIEHUCTOHOTHE — TPUIIOOUTHI, PAKOCKOPIIMOHBI; B MO3IHEM IaJIC030€ - PACIBET
OPUMHUTUBHBIX MMO3BOHOYHBIX (pblO;-aM(puOuii); B Me3030€ — paClBET BBICIIUX HACEKO-
MBIX U PENTHIINI; B KallHO30€ < PACUBET NTHUI U MJIEKOMUTAIOIUX. AHAJTOTUYHBIN Psij
MOSIBJIEHUS B MPOIIECCE IBOIIOLMU BCe 00Jiee COBEPIICHHBIX (POPM JAET U pa3BUTUE OC-
HOBHBIX PAaCTUTEIbHBIX. OPrAaHU3MOB Ha 3emJiie: MarnoOpOTHUKHU, FOJIOCEMEHHBIE, TTOKPbHI-
TOCEMEHHbIE. BMecTe ¢ TeM, B 3BOJIFOIIMM UMEET MECTO BBIMUPAHUE OTAEIBHBIX TPYIIIL,
HEKOI/Ia MHUPOKO PACIPOCTPAHEHHBIX U MPOIBETAIOIINX; TaK K€, KaK (PaKTOM, SIBISETCS
OJIHOBPEMEHHOE celvac CYLIECTBOBAHHWE APEBHEHIIMX TIPYMIN, YCTPOEHHBIX CpPaBHU-
TEIbHO\IPOCTO (OTHOKJIETOUYHbIE, KHILIEYHOIOJIOCTHBIE, HEKOTOPBIE YEPBU U JIp.) U BO3-
HUKIIKUX [O3/IHEE U YCTPOCHHBIX 3HAUYUTEIBHO 0OJiee CIOKHO (HACEKOMBbIE, PENTHIINH,
OTHUIBI, MJIEKOUTaOLIUE). FIMEIOTCSI MHOTOUMCIIEHHbIE TIPUMEpPHI MOSBICHUS Bce OoJee
COBEPILIEHHBIX MPUCIIOCOOJIEHUH, ONpeaesouuX Bce 0osee 3p(HEeKTUBHOE BHINOTHEHUE
GyHKUMIA, HAaTpUMeEp NEepeIBHKEeHUs (IIaBaHus, MojeTa, 0era), OpraHoB 4yBCTB (3pe-

HUS, OOOHSHUS U JIp.), BOBHUKAIOIIUX HE Y YICHOB OJHOTO (PMIOTEHETUYECKOTO psjia, a
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y Pa3HBIX BUIOB B Pa3HbBIX Ipymmax. Tak, CaMbIM COBEPIIIEHHBIM, KaK OTMEYAIOT B JIH-
TepaType, croco0oMm mojieta ¢ Hanbosiee d(DPEKTUBHON 3aTpaTON PHEPTUU 00JIAAIOT
CTPEKO3bl, (PUIIOTEHETUUECKH OYEeHb JPEBHSS IPyIiNa, a Haubosee COBEpIICHHBIM Opra-
HOM OOOHSHMS 00JIaJal0T, BEPOSTHO, HEKOTOPbIE HOUYHBbIC 0a0ouku. Bece 3T siBmeHus,
00BEKTUBHO HaOtOaromuUecs (PakThl SBOIIOIMMOHHOTO MPOrpecca B MPUPOIE, TOJKHBI
HaWTH OTpa)KEHUE B TEOPUHU MPOrpecca.

[Ipu paccMOTpEeHHH UCTOPHH KUBOW MPUPOJBI BUAHO, UTO €€ PA3BUTHE, B 00IIEM,
OCYUIECTBJISIIOCH OT MEHEE CJIOXKHOTO K 0oJiee CIIOKHOMY, OT MEHEE COBEPIIEHHOTO K
00Jjiee COBEPILICHHOMY, T.€. IPOUCXOAMIIA U MPOUCXOIUT IPOrPECCUBHAS IBOJIOLUA. ITO
XOPOIIIO BUTHO TIPH aHAIM3E TMAJICOHTOJIOTMYECKUX TaHHBIX. ECITHM B OTJIOKEHUAX KaTap-
XEMCKOM dPBI elle He 0OHAPYKUBAIOT CJICIOB KHU3HU, TO B.KOKIYIO U3 TTOCIEAYIONUX P
CTPOCHHE OPTaHW3MOB CYIIECTBEHHO YyCIOXHseTCsA. JlyTh pa3BUTHS OT TPOCTOTO K
CJIO’)KHOMY, OT IPUMHUTHUBHOTO K 00JI€€ COBEPIICHHOMY OOBIYHO 0003HAYAIOT TEPMUHOM
«tmporpecc». Ho mpu 3TOM OCTaroTcsi HEPACKPHITHIMU TOHSATHSI 00Jiee COBEPIICHHOW M
BBICOKOU opranuzanuu. OmnpeseneHre ypoBHSI OpraHU3alii HE MPOCTO. XOPOIIo M3-
BECTHO, YTO y MJIEKOMUTAaOIMX (0€3-COMHEHMS, BBICIIUX (DOPM Cpeliv KUBOTHBIX) MHO-
TYe OpTaHbl U 1EJbIe CUCTEMbI OPFAHOB YCTPOCHBI MEHEE CIIOXKHO, YeM y JAPYTHUX KU-
BOTHBIX. Takoe MOoJIOKeHHE HAOII0IaeTCsl 0 IPYTUM TpyImnaM opraHuzMoB. [Iporpec-
CUBHBIM WJIM PETPECCUBHBIM OyJIeT, HalpuMep, Ipeodpa3oBaHue OOBIYHBIX MPECMBIKA-
IOIIUXCSL C YETHIPBMS KOHEUHOCTSIMU B 3Meii? C OHOW CTOPOHBI — 3TO MpOTrpecc, Tak
KaK 3MEU MOTYT 3HAYUTEIbHO ObICTpEel JABUTATHCS B TYCTOM TpaBe, HO C APYroil cTopo-
HbI, Y HHUX)PeAyIUPOBATIUCH KOHEYHOCTH M YBEJIMYUIIOCH KOJIHMYECTBO OJHOMMEHHBIX
AJIIEMEHTOB MTO3BOHOYHHKA, YTO MOKHO pacCMaTpuBaTh Kak perpecc. B pesynbrare mpe-
oOpa3oBaHMs MATUNAION KOHCYHOCTH B KOHEYHOCTH IMAPHO- M HEMAPHOKOIBITHBIX, 00-
pa3oBaMCh KOHEYHOCTH, OoJiee MpUCIOcOoOIeHHbIE K OBICTPOMY O€Ty, HO 3TO ObLIO CBS-
3aHO C peaykiuen 4dactu kocrteu. [lepexon mpeakoB yenoBeka K NEPEABHKEHUIO HA
JBYX KOHEYHOCTSIX MOXKHO pacCMaTpHBaTh KaK IMPOTPECCUBHOE M3MEHEHHE, HO OHO CO-

MIPOBOXKJAIOCH PSJOM PETPECCUBHBIX M3MEHEHUW — CYy)KCHHEM (PYHKIIUNA HUKHHUX KO-
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HEYHOCTEH M MX Y3KOM crenuanu3anuen, peayKiuei XBocta 1 HeOIaronpusiTHbIMU 13-
MEHEHHUSIMU KOCTEeH Taza, 3aTPyAHSAIOMIMMU aKT POJOB, MOsABIEHUEM OoJie3HeN — reMop-
posi, BApUKO3HOTO paciupeHus: BeH. [1ogo0HbIX mpumepoB MHOro. B nob6oM u3 HHX
BCSIKOE IMPOIPECCUBHOE U3MEHEHHE OJHUX YaCTEH CBS3aHO B TOM WJIM MHOW CTEIICHU C
PErpeCCUBHBIMA U3MEHEHUSAMM IPYTHUX.

DneMEeHThI AUATIEKTUYECKOT0 TOJIKOBaHUS MPOOJIEMBbI IIpOrpecca B AKUBOM LIPUPOJIE
BBICKa3bIBAIHNCh (pustocopamu. Hauano ecTecTBEHHO-HAYYHOMY MOJIXOAY-K HU3YUECHUIO
aToro siBienus nojioxxun Y. JlapBun. [Ipexae Bcero oH mokasal, 4To-OAHUM U3 (HAKTO-
POB MPOTPECCUBHOTO Pa3BUTHS SBIISETCS €CTECTBEHHBIN 0TOOP, Tak KaK OKOHYATEIbHBIN
pE3yNbTAT €ro BBIPAKAETCS B COBEPIICHCTBOBAHMHM OPraHM3MOB OTHOCHTEIBHO OKpY-
*Karomux ux yciaoBui. Y. JlapBuH mpemayiokua Kputepun. (MpU3HaKM) Mporpecca, IiaB-
HBIMHU U3 KOTOPBIX OINpPEAENN KOHKYPEHTHYIO CIIOCOOHOCTh U CIEIHAIN3alMI0 Opra-
HOB. KpynHelmuM BKJIaJ0M B MaTepUATMCTHYECKOE pellleHHe MpoOsieMbl Mporpecca
auicsa Tpya A.H. CesepuoBa «l'yiaBHbIE ‘HAIIPABICHHS SBOJIOLMOHHOTO IMPOLECCA»
(1967). ITo A.H. CeBepiioBy aJjiss OMOJIOTHYECKOTO MPOTrpecca XapaKTEPHbBI CIETYIONTNE
4epThl, MPU3HaAKU: 1) CTOIKOE yBEIUUCHNE YNCIICHHOCTH MPOTPECCUPYIOIICH TPYIIIIBI MO
CPaBHEHUIO C MPEIKAMHU, 2) paclIMpEeHue apeaja IOTOMKOB 10 CPAaBHEHHUIO C IPEIKaMu
(mporpeccupyoliee pacceicHue), 3) pacnajeHrue Ha MOJYUHEHHBbIE CHUCTEMaTHYECKUE
€AVHUIIBI TI0 MEPE TOrQ, KaK OPraHU3Mbl MOMAal0T B HOBBIE YCJIOBHS CYILIECTBOBAHUS
(yBenMUeHHE TAKCOHOMUYECKOTO Pa3HOO0pa3usl).

2 Kinaccudukanus siBjaeHuil nmporpecca, ux xapakrepucruka. A.H. Cesepuos,
KaK OBLJIOY2K€ OTMEUEHO B MpEAbIAYIIEeH TeMe, BbIIEsT OUOIOrMUecKUuil mporpecc, oc-
HOBY. KOTOPOTO COCTaBJISIET YeThipe Tuma Mopdodu3noiornyeckux mnpeoOpa3oBaHUI.
OTH . 11peoOpa3oBaHus  SBISIOTCS TaKXKe MYTSIMH, CHOCO0AaMH €ro  JIOCTHUIKEHHUSI
(A.C. CeBepuon, 1987, 2005). IlpencraBnsiercs HEOOXOIUMBIM JIaTh MX XapaKTePUCTH-
Ky. ApoMopho3el (MOPGHOPH3HOTOTHYECKHI POrPECC) COMPOBOKAAOTCSA TIIyOOKUMH
(GYHKUMOHATBHBIMA U CTPYKTYPHBIMU CABUTaMH, B PE3YJIbTaT€ KOTOPHIX BO3HHUKAIOT

HOBBIE, OoJiee MUPOKKE U 00JIee COBEPIICHHbBIE MPUCIIOCOOIEHUS K OCHOBHBIM yCIIOBU-
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aM cpeabl. ApoMopdo3bl Tal0T OpraHu3MaM BO3MOKHOCTh PaCHIMPUTH UCIOJIB30BaHUE
BHEIIIHEN CPEXbl, BBINTH 3a IIPEAEIBI TOM CPElbl, B KOTOPOU UM MPEIKU U 3aXBAaTUTh
HOBBIE, YaCTO BeChbMa OTJIMYHBIE 00JIacTH 0OuTaHUs. ApoMop(dO3bl MPEACTABISAIOT CO-
00l mpoIecChl IBOJIOLUHU, OCBOOOKIAIONINE OPTAaHU3MBI OT CIIMIIKOM TECHBIX OTpaHu-
YEeHUH B CBA3SAX CO CPEAOM M Kak Obl MOJAHMMAIOUIUE UX HAJl MHOTUMHU YaCTHBIMU . YCHO-
BUsiMU. OpraHu3Mbl CTAHOBATCS 00Jiee aKTUBHBIMU, BCe 00Jiee OBJIAJIEBAIOT KUZHCHHbI-
MU CpEACTBaAMHU OKpYyXarolei cpeasl. Bo Bcex ciydasx pemiaroniee 3HadyeHUE UMEET
ypoBeHb AUG(PEpEeHITUPOBKH U B OCOOCHHOCTH CTpOTras rapMOHUYHOCTE-OpPraHU3AINH,
T.€. MOJHAs COIVIACOBAHHOCTh YAaCTE€W B MX JKM3HEHHBIX OTIpaBieHusX. [loatomy mpu
BCEX KPYIHBIX apoMopdo3ax sICHO BbIpa)kaeTcsl MpeoOpa3oBaHUE Bcel OpraHU3alluy.
Spxuit apomopdo3 JEKUT, HANPUMEP, B OCHOBE BO3HUKHOBEHUS MIIEKOMMTAIOIIMX.
OOt MoabeM UX JKU3HENEATEILHOCTH COMPOBOXKAAICSH MPUOOPETEHUEM MOCTOSHHOM
U BBICOKOHM TemmepaTypoil Tena (pa3BUTHEM TEIJIOKPOBHOCTH), YTO CBSI3aHO C BO3HUK-
HOBEHUEM BOJIOCSIHOTO TOKPOBA, MPOTPECCUBHBIM PA3BUTHEM JIETKMX U KPOBEHOCHOM
cuctemsl. [locneanee cBsi3aHo ¢ 00pa30BaHUEM Y MICKONMHUTAIOIINUX YETHIPEXKAMEPHOTO
Ceplla ¥ MOJHOTO pa3/IeJICHUsl apTepHalbHOM U BEHO3HOW KpOoBU. CHIIBHO pa3BHIMCH
KOHEYHOCTH U MX MYCKYJaTypa, YTO MO3BOJMIO MJIEKONUTAIOMIUM NEpenTH K Oosee
ObICTpbIM (OpMaM JBUKEHHUS. 3HAYMTENIBHO YCOBEPIICHCTBOBAINCH OpPraHbl UYyBCTB
(0OOHSAHMS U ClIyXa) KW IOJOBHOM MO3T, 4TO OCOOCHHO XapaKTEpPHO JJIi MJICKOIHUTAIO-
IIMX, Y KOTOPBIX BIEPBbIE MOTy4YaeT OOJBIIOE Pa3BUTHE KOpa TOJIOBHOIO MO3ra Kak op-
rad, Belamoluil BeicIIMMU (OpMaMH HEpBHOW AesTenbHOCTU. [locnenusis, onpenenss
dbopMbI OBEACHMSI, OOecreynia MIEKOMUTAIOUIUM TOCIOACTBYIONIEE MOJOKEHUE Ha
Cylle M. JI03BOJIMJIa UM IIMPOKO 0 HEW paccenuThbes. [IpoaBuKEHUIO B XOJIOAHbIE CTpa-
HBI CIOCOOCTBOBAJIO TaK)K€ BHYTPEHHEE OIUIOJOTBOPEHUE, BHYTPUYTPOOHOE pa3BUTHE,
npuoOpeTeHNe >KUBOPOXKACHUS. Bbicokas opraHusaiss MIIEKOMUTAIOUIMX MO3BOJIMJIA
UM BEPHYTCSA B BOJYy (KMTOOOpa3HbIE), a TaKkKe MEPEUTH K MEPEABUKEHUIO B BO3IYyXeE
(pyxokpbuibie). Kak BHAHO, B OCHOBE apoMOpP(O30B JEKUT OOBIYHO OJHO Kakoe-

HUOY/Ib TPUOOPETEHHE, KOTOPOE NPH JAHHBIX YCIOBHUSX CpPEIbl Cpa3y MHPHUBOJIUT K
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KPYIIHBIM MPEUMYIIECTBAM ISl OPTaHU3Ma, YBEJIUYHMBAET €T0 YUCICHHOCTb U €r0 MU3-
MEHYMBOCTh U TEM CAMBIM 3HAYUTEIIBHO YCKOPSET TEMII €ro JajbHENIIEH 3BoIonuu. B
ATUX OJAroNpUsTHBIX YCIOBUSIX HACT 3aTeM IOJHAs NEepeCcTpoiika Bcel opranuzaiuu. B
OCHOBE apoMop(h030B, MPUBEANINX K 00pa30BAHUIO MIICKOMUTAIONINX, JIEKHUT TaKOe Ka-
3aJI0Ch Obl HE3HAUMUTEJIbHOE MPUOOpPETeHHE KaK BOJIOCSIHOM TMOKpoB. Bce ocTambHOE
CBSI3aHO C BBITEKAIOUIMM OTCIO/IA YMEHBIICHUEM MOTEPHU TEIUIa U MOBBIIICHUEM UHTEH-
CUBHOCTH oOMeHa. MIMeHHO 3TO /1ajl0 BO3MOXXHOCTH MEPEUTH K OOJBINCH aKTUBHOCTH B
JBIDKCHUSIX B TIpeCcieOBaHUU JOOBIYH, a, CJIeIOBATENIbHO, U K 00Jiee BBICOKUM (popMam
HepBHOU aearenbHocTH. [lo3aHeliee npuodpeTeHne KUBOPOKISHUS MOTJIO OBITh TaK-
K€ TIOJHOCTBIO MCIIOJb30BAHO JIUIIb MPU YCIOBUHU MOCTOSTHHOM, TEMIIEPATYPHI TENa, U
3TO € MO3BOJMIIO MICKOMUTAIOIIUM PEATU30BaATh BOZMOXKHOCTD 3aCEIICHUS XOJOAHBIX
ctpan. MmeeTcs MHOTO Apyrux mpuMepoB apoMop(dO30B: TOSIBICHUE SYKAPHOT, MOJ0-
BOT'0 IPOIECCa, MHOTOKJIETOUYHOCTH, IBYCTOPOHHEH CUMMETPHUH TeJla y KUBOTHBIX, (o-
TOCHUHTE3a; pa3BUTHE CTEOJIs1, KOPHS, (POPMUPOBAHME JIKCTA Y PACTCHHI; BBIXOJI HA CYIITY
pacTEeHHl U KUBOTHBIX; MOSIBIICHUE YEPETa, YEIIOCTHOTO anmnapara U NapHbIX MIaBHU-
KOB y pbIO; MATUIAION KOHEUHOCTH;-PA3BUTHE JIETKUX, pa3/ieJieHue peAcepaus Ha JIBe
KaMepbl U TIOSIBJICHUE JIBYX KPYTOB KPOBOOOpPAIICHHS Y 36MHOBOJIHBIX; MPOTPECCUBHOE
pa3BUTHE LIEHTPAJILHOW HEPBHOW CUCTEMBI U OPTraHOB UYBCTB Y Pa3HbIX )KUBOTHBIX.
Houoadanmayuu < —. 3TO BCe CiIy4yau aJalTUBHBIX NMpeoOpa3oBaHUl B MIpenenax
OJIHOTO YPOBHSI OpraHu3aIuu. Tak, UMEIOTCS MPeoOpa3oBaHUsI KOHEUHOCTEH Yy MIIEKO-
MUTAIOIINX, HACEKOMBIX, B CBSI3M C MPUCIOCOOJCHUEM JJIsl XOXKACHUs, Oera, KomaHusl,
MpbITaHus, iaBadus U T.1. C TOMOIIBI0 UaoananTanud GOpMHUPYIOTCS TOKPOBUTEIb-
CTBEHHaS OKpacka, crerupudecKue MprucrnocoOIeHUs K OMBUICHHUIO, IEPEHOCY TUIOJIOB U
CEMSIH, K BET€TaTUBHOMY Pa3MHOKEHUIO y pacTenuil. [Ipumepamu yenocene306 sBISIIOT-
Cs Pa3IMYHOIO BHUA SIHIIEBBIC 00OJIOUKH, SHYHBIA JKEJITOK, 00CCIICUMBAIOITUI TTHTAHHE
3apOoJBIIIEH W JIMYMHOK; AMHUOH PENTUIIMUA, NITUL] U MJICKOIUTAIOMINX, 3al[UIIAI0IIANA
3apOJIBIIIM OT TOJYKOB M yAapOB: HAPY>KHbIE SMOPUOHAIIbHBIC Ka0phl y JIMUMHOK aM(u-

ouii u Ap. buonoruyeckoe 3HaueHUEe OCHOI'CHC30B OYCHb BCIMKO, OHH OAKOT BO3MOXK-

141



HOCTb 3apObIIIaM M MOJIOJBIM JJUYMHKAM MEPEHOCUTH 0e3 0co00ro ypoHa caMblil omnac-
HBII IEPUOJT UX UHJIMBHUIYaJIbHOIO CYIIECTBOBAHMS, & IMEHHO MEPUOJ, KOT1a MOJIO/IbIE
YKUBOTHBIE €1I€ OYEHb MaJIbl U OECIIOMOIIHBI.

Obwas oecenepayus, i Mophodu3noIornueckuii perpecc HabJIIOaaeTCsl Y MHO-
TUX MMAPa3UTUYECKUX KUBOTHBIX, Y KOTOPBIX PEAYLHUPYIOTCS OpraHbl IBH>KEHUS, HULIE-
BapeHUs, HEpBHAs cucTeMa. Takue perpecCuBHbIE U3MEHEHHS] OOBIYHO KOMIECHCUPYIOT-
Csl pSZIOM HOBBIX IPOTPECCUBHBIX MpeoOpa3oBaHuil. B yacTHOCTH, y MHOFPHX ITapa3uTOB
MIPOTPECCUBHO Pa3BUBAIOTCS OpraHbl MPUKPEIJICHUS, TI0JIOBAs CUCTEMA; YTO OOecreyun-
BaeT Oumosormyeckuil mporpecc Buna. [Ipumepom pereHepanuun-sSBISETCS PEAYKIHS
XOp/bl, KPOBEHOCHOM W HEPBHOM CUCTEM Yy aCLMJIMU, B CBSI3H C MEPEXOAOM K CUASYEMY
o0Opa3y Xu3HHU. YTNPOIICHHE OpraHu3alud — PeAyKIUs ‘JUCTHEB, KOPHEBOW CHUCTEMBI,
3aMeHa €€ MPUCOCKaMH UMEET MECTO Yy PACTEHUH IIPH HEPEX0JIE UX K Mapa3UTU3MY.

Takossl nipeactaBnenust A.H. CeBepiioBa o GuosiorudeckoM mporpecce. B 1o xe
BpeMs, HEKOTOpbIE €ro MOJOoXKeHUs Obuin.IpeameroM KpuTuku. [lo muenuto U.N.
[[Imanbpray3eHa, TEPMUH «UIUO0ATANITARUSD) SIBIETCS HEYJAUYHBIM. DTOT TEPMUH, MIPE-
noxxeHHbli A.H.CeBep1ioBbIM, OyKBaJIbHO O3HAu4aeT BUIOBOE, TO €CTh HACJIEICTBEHHOE,
IPUCTIOCOOICHUE OPraHU3MOB, [I0TOMY 3TOT TEPMHH MOT OBITh MPUMEHEH KO BCEM
JIpyruM crocobam OGuonormueckoro nporpecca. [lImansrayzen N.U. npenmoxun 3ame-
HUTb €r0 TEPMUHOM «@IIOMOp¢ho3», KOTOPBIM CTadM KCIOIb30BaTh BECbMa LIMPOKO.
A.H. CeBeprioBa KpUTHKOBAJIM TaK)K€ 3a BBEIACHHE MM MOHATUSA O OMOJIOTHYECKOM IPO-
rpecce © MOPPOPU3NOIOrHIECKOM MPOrpecce, CUUTasi, YTO HET OCHOBAHUM ISl pasjie-
JIEHUsI pOTpecca Ha ABa YKa3aHHbBIX THUIIA.

Hocne tpynos A.H. CeBepiioBa 3aKOHOMEPHOCTH HMPOTPECCUBHON 3BOJIIOIUU U3Y-
yanu MHorue uccnenosarenu — .M. llImaneraysen, b.C. MareeB, A.A. [lapamo-
HoB, JIx. Xakcau, B. Penm u ap. B padorax W.W. [lImaneray3ena (1982) ormeuanocs
MOJIOKEHUE O TOM, YTO OMOJOTMYECKUI MPOTPECC B OMPEIEICHHOM IUIaHE TPEICTaBIIsA-
€TCSl CHHOHUMOM TaKHX BBIPAXKEHUH, KAK «IIPOrPECCUBHAS SBOJIIOLUS HIIH «3BOJIOLHU-

onnbiii iporpece» (A.C. Cesepros, 1990).  b. Penm (kak u XK.B. Jlamapk), cunra,
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YTO HBOJIOLMS MOXKET UJITU U MO TOPU3OHTAIM U MO BEPTUKAIU. ATAaNTUBHYIO paaua-
1110 (BOBHUKHOBEHHE pPazHOOOpa3us Ha JaHHOM YPOBHE OpPTaHM3AIlMW) OH Ha3Bal Klid-
002eHe30M, a BBIXOJl HAa HOBBIM YPOBEHb aJIalITUBHOMN paguanuu — anazeresom. Jx. Xa-
KCIIA JiyIsi 0003HAYEHUsI YPOBHEW OpTaHM3aIlMi BEPHYJICA K JIAMAPKOBKOMY TEPMUHY
«rpaab» (CTYNEHH), OH TaK)KE€ paccMaTpUBall TPEThE HAMPABICHUE DBOJIIOLIMH — CHIACU-
2eHe3, SIBIICHUE 3BOJIIOLIMOHHON CTaOMIN3allid, TO €CTh, COXPAaHEHUE HEU3MEHSAIOLINXCS
BETBEM.

3 HeorpaHudeHHblii M OrpaHuveHHbIN nmporpecc. Cpean OCHOBHBIX (OPM Ipo-
IPECCUBHOTO Pa3BUTHS B HACTOSAIIEE BpPEMS HAPAIY C OMOJOTHYECKHUM  BBIJECISIIOT
OTPAHUYEHHBIM U HEOTPAHWYEHHBIN MPOrPECC, TEOPUID KOTOPOro cosnan JIx. Xakciu.
CornacHo TaHHOM TEOPHUH, IBOIIOLMS — MPOrPECCUBHBIMAIIPOIIECC, HO TPOTPECC ITOT B
OCHOBHOM OTPaHMYEHHBINW, rpynmnoBou. [lepexons oT.Tpansl K rpazge, Kaxzaas rpymma
OpraHu3MOB (TaKCOH) Pa3BHBAETCSl MPOTPECCUBHO, HO, B KOHIIE KOHIIOB, MPUXOJUT K
CTaCUT€HE3y WJIA BbIMUpPaHUIO. JIMlb 0HO HAIIPABICHUE HBOJIOIMU, KOTOPOE MIPUBEIIO
K BO3HUKHOBEHHIO YEJIOBEKA, MPEACTABISICT COO0M MyTh HEOTPAHMYCHHOTO MpoTpecca,
MOCKOJIBKY 00YCJIOBJIMBAET HOBBIN YPOBEHb DBOJIIOIUM — coluaibHbIi. Kak oTMedeHo y
A.B. sl6mokoBa u A.I'. FOcydosa (1989), HeorpanuueHHBII Mporpecc ABIsSETCS Haubo-
nee obmieit opMoit mporpecca, MaruCTpaJibHBIM MyTeM pa3BUTHs XKu3HU. Ero couep-
YKaHHUE COCTABJISIET OOBEKTUBHO OCYIIIECTBICHHOE B YCIOBHUSIX 3€MJIM Pa3BUTHE OT MPO-
CTEHIINX JKUBBIX CYIECTB JI0 YEIIOBEUECKOTO OO0IIecTBa. | TaBHEUITUMU U3 KPUTEPHUEB
HEOTPaHUUYECHHOIO-Iporpecca SBIISIIOTCS YBEIIMYEHUE OTHOCUTEILHOW HE3ABUCUMOCTH OT
MPEKHUX (YCIAOBUN CYIIECTBOAHUS, MPUOOPETEHUE TPYNION HOBBIX TMEPCHEKTUBHBIX
ocobeHHocTel Thna apomMopd030B, 00Jiee BHICOKAs CTEMEHb OBIAJECHUS OKPYKAIOITUM
mupoM. [Ipu orpanndeHHOM (IPYIIIOBOM) TIPOTPECCe Ta WM WHas Tpymia OpraHu3MOB
JIOCTUTAEeT ONPEAECICHHOIO YPOBHSI COBEpPLICHCTBA. JlanpHEWIIMK €€ Iporpecc He
HaOJII0/1aeTCsl, U TPYIINA, B KOHIIE KOHIIOB, MIEPEXOUT K SBOJIOIIMOHHON HEU3MEHHOCTH

dbopm unu BeIMHpaeT. Kputepuem Takoro mporpecca sBJISIETCS COBEPIICHCTBOBAHUE
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Mop(}ohU3NOTOrHUEcKOi OpraHu3alliy BCe TPYMIbI MPU COXPAHEHUH OOIIEro IiaHa
CTPOEHHS.

4 buorexHnuyeckuili ((pU3UKO-TeXHUYECKHUI) mporpecc. bUOTEXHUUECKUN MPO-
rpecc BBIPAKAETCA B BOZHMKHOBEHUM TEXHUYECKOI'O COBEPILEHCTBA MPUPOAbL. B mpo-
11ecce PBOJIIOIMU HabogaeTcs qudepeHiyans, eHTpaan3aius OpraHoB U (GyHKIIHH,
YTO MPHUBOJUT K OoJiee 3(HEKTUBHOMY BBITIOJIHEHUIO JIIOOOW M3 CaMbIX CIEIUATbHbIX
(GYHKIIHIA;, TPOUCXOUT KaK Obl «yBEIMYCHHE, YCUIICHUE, YCKOPEHHE) BBHITOJHEHHS BCEX
KU3HEHHBIX oTnpaBieHui. [Ipu 3TOM Hepenko OBIBaET, YTO OpraH Kakoro-i1nbdo Oosiee
ApeBHETo BHJA (YHKIIMOHAIBHO (C TEXHHUYECKON TOYKU 3PEHMS)-OKa3bIBAETCSl COBEp-
LIEHHEE, YeM COOTBETCTBYIOIIUM OpraH y IPeaCcTaBUTENA MOJIOAON rpymmsbl. Tak, opran
OOOHSIHUA Y PAJla YWICHUCTOHOTUX (PYHKIIMOHUPYET BO MHOTO pa3 3¢ (eKTUBHEE aHaJIO-
TUYHBIX OPTaHOB Y MO3BOHOYHBIX. OCHOBHOM KpHUTEpH OHMOTEXHUYECKOTO Mporpecca —
HPHEPreTUYECKUE MOKA3aTeNM OpraHu3Ma, «Kod3(QHUIMEHT MOJIE3HOTO NEUCTBUS) Opra-
HOB U cucteM (B. ®@panir). Hampumep, npu BbIX0/i€ TO3BOHOYHBIX HA CYITY OOIIMIA MJIaH
CTPOEHHMSI IJ1a3a COXPAHSIETCs, HO YCUIIMBAETES €ro pa3peliaroias CiocoOOHOCTb.

OtnenbHble (GOPMBI IBOJIIOIIMOHHONO IPOrpecca BHICTYNAIOT HE H30JMPOBAHHO, a
HAaXOJATCS B CJIOKHOM B3aUMOJICMCTBUU. Pa3BuTre MO MarucCTpajbHOM JIMHUH 3BOJIIO-
MU TIUIO HE TUIABHO, @ CO MHOTUMH OTKJIOHEHUsMH. VI3MEeHEeHHs B HampaBJICHUU TOBHI-
HIEHUS] OpraHU3allii HE OIPaHUYUBAIOTCS MPEOOpPa30BAHUSMU OTACIIbHBIX OPTraHOB, a
KacaroTcsi opraHuszMa B 1eioM. OHM BeIyT K KOPEHHOMY M3MEHEHHIO o0pa3a KU3HHU,
HBOJIIOIMOHHBIX HWOTEHIMI uX Hocuteneil. [IporpeccuBHbie Mopdoduznonornueckue
U3MEeHEeHUS ) (TUIa apoMOpP(O30B) SBISIOTCS HBOJIOIMOHHO (YyHIAMEHTAIBHBIMU, CTOM-
kM. “Ha ocHOBE MOCTUTHYTOM OpraHM3aIluu HIIET IKOJIOTHYecKast SKcnaHcus (0uoo-
THYECKUI MTPOrpecc apoOreHHOW BETBH). DBOJIIOIMOHHBIE U3MEHEHUsI KaK MpeoOpa3oBa-
HUE AJIEpHOT0 anmnapara KieTok (myreM nuddepeHIMpoBKH ), THTCHCU(PUKAIIHS TIPOIEC-
coB 0OOMEHa BEUIECTB, CBA3aHHAs C COBEPIIEHCTBOBAHUEM (EPMEHTATUBHBIX BHYTPHU-

KJICTOYHBIX CUCTECM, BOSHHUKHOBCHHUC ITOJIOBOI'O IMPOLICCCa U MHOTOKJICTOYHOCTH OKAa3bI-
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BaJIMCh OJTHOBPEMEHHO CBSI3aHHBIMHU ¢ MOP(HODU3NOIOTHISCKIMH, OMOTEXHUYECKUMH U
apyrumMu GopMaMu MPOTPECCUBHOTO PA3BUTHSI.
B obmiem, Bce (a3l IBOTIONMOHHOTO Ipoliecca He 000CO0IEHBI APYT OT JIpyra, a
B3aMMOCBSI3aHbBI TIEPEXOTaMHU.
Takum 06pa3om, XOTSI COBpeMEHHasi HayKa HE B COCTOSIHMM J1aTh 001Iee Ompe/Ieiie-
HUE TOHATHS «IIPOTPECcc» B OMOJIOTHUH, CYTh ATOTO MPOIIECCca XOPOIIO BhIpaKEHa B €T0
JATHHCKOM Ha3BaHUH — «Progressis», 4Tto o3HayaeT JBrokeHue Brepena. [Ipoerpecc, sBis-
SICh HAIIPABIICHUEM SBOJIOIUH, TPUBOIUT K MPOIBETAHUIO BHJIA, YBEANYCSHHIO €r0 YHC-

JIEHHOCTH, PaCIIMPEHHUIO apeara.

Bomnpocsl AJ141 3aKperuieHns MaTepuaJia.

[TonsiTHE IPOrpEcca U €ro KPUTEPHUHU.

Kiaccudukanus sBeHUi mporpecca.

UTo Tako€ HEOTPAHUYEHHBIN POrpecc?

['pynmnoBoii (orpaHMYEHHBII) NPOIPEcC — JaTh ONpeIeTIeHUEe, MPUBECTH TPUMe-
pBI.

Yro Takoe bnorexHuueckui-mporpecc? Ilpuectu mpumepsi.

B 4eM 3akirouaercs B3aUMOACHCTBUE PA3HBIX HAIIPABJICHUN nporpecca?

W

o o

JIEKHUSA 19 TIPABUJIA 9BOJIIONUNA ®PUJIOT'EHETUYECKUX I'PYIIIT

1 Heo6patumocts sBosmoruu (Y. Japsun, JI. oo, 1893).

2 Tlporpeccupyromas cnermanu3zanus (1. lenepe, 1876).

3 [IpoucxoxaeHue oT HecnenuaiIn3npoBaHHbIX peakoB (3. Kom, 1896).

4 CMmena (pa3 aganranuorenesa (M. U. lImaneraysen, 1939), npyrue npasuia.

1 Heodopatumoctsb 3Boonnu (Y. Jdapsun, JI. Josno, 1893) . DBomonnoHHBIN
MIPOIIECC OCYIIECTBISICTCS HA OCHOBE JCHCTBHUS OINPEACIICHHBIX TMPABWII, 3aKOHOMEPHO-
creit. [Ipexae Bcero cieayeT OTMETUTDh, YTO ABOJIONMS MPEACTaBIsIeT cCO00H HeoOpa-
TUMBIA TIpoliecc. 3aKOH HeoOpaTHUMOCTH 3BOMOLMH ObUT chopmynupoBadn Y. JlapBu-

HBIM, HO 00Jiee MIMPOKYIO0 U3BECTHOCTh OH MOJYYMJI Hocie padoT GeNbruiickoro mase-
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onrozora JI. lomno (1893). B cooTBETCTBUM C 3TUM 3aKOHOM, €CJIA OPraH MOJBEPIcs
PEAyKLUMU U UCYE3, TO BHOBb OH HE MOXXET IMOSIBUTHCS. 3aKOH HEOOPATUMOCTH 3BOJIIO-
UM XOPOLIO MOATBEPKAAECTCA COBPEMEHHBIMU JaHHBIMU. [IOCTOSSHHO OCYIIECTBIISIIO-
LIUICA B IPUPOJE MYTALMOHHBIN IIPOLECC UMEET HEHAIIPABIICHHBIN, CIIy4YalHbIA XapaK-
TEP, OH HEN30€KHO U3MEHSIET TeHOPOH NOMYJISILIUY, [IOBTOPEHUE KOTOPOr0 HEBO3MOXK-
HO JIa)K€ TpU IMOJIHOM BOCCTAHOBJIEHWHU NpPEXHUX yciaoBuil. [IpencraBinenus o.HeoOpa-
TUMOCTH 3BOJIOIUHN YOEXKIal0T, YTO UCTOPUUYECKU CIONKHUBIIMECS CTPYKTYPBl OpraHu3-
MOB (3aKpeIuieHHbIE HACJEICTBEHHO), UMEIOT OIPOMHOE 3HAuCHHE ISt AajbHEHIIeH
sBoMOLMU. OpraHn3msbl, BO3BPAILAIOIIHNECS B MPEKHIOK CPENy, PEarupyroT Ha HEE CO-
BEpILIEHHO MHAaue, yeM npeaku. Hanpumep, ampubOuu Bo B3pOCIOM COCTOSIHUU MEPELUTH
Ha JIETOYHOE JIbIXaHHE, YTPATUB xKabepHoe JbIXxaHue CBOUX TpenkoB. HekoTopeie ampu-
OuM BEpHYJIHMCHh K MOCTOSHHOM KU3HU B BOJIE€ U BHOBb IIPHOOpEH KaOepHOE TbIXaHUE,
HO 3TH >ka0pbl 00pa30BaIUCh HA OCHOBE HAPYKHBIX JIMUMHOYHBIX kKa0p, a He ObLIIM BO3-
BpaTOM K BHYTPEHHHUM a0paM pbi0. HazeMHbIC TT03BOHOUHBIE MMPOU3OIILIN OT PHIO U UX
nsATUNANas KOHEYHOCTh €CTh pe3yJbTaT  MpeoOpa3oBaHusi MAapHOrO IJIaBHUKA pBIO.
HazemHble MO3BOHOYHBIE HEOJHOKPATHO BO3BPAILAJIUCH K JKM3HU B BOJE, M NsTUIATAS
KOHEYHOCTh IIPU 3TOM MpeoOpa3zoBbiBasiack. OAHAKO JIACT, COXPaHss OCHOBHbBIE MTPU3HA-
KU TSTUIIATI0W KOHEYHOCTH, HE BO3BPATUIICS MOJHOCTHIO K UICXOJHOMY CTPOCHHIO T1JIaB-
Huka pei0 (M.W. Hlmaneraysen, 1969). @akt HeoOpaTUMOCTH 3BOJIFOIIMOHHOTO MPOLIEC-
ca JI0Ka3blBaeT 3HayeHHe BHYTPEHHUX (PAaKTOPOB (MCTOPUUECKU CIOMKHUBIICHCS T€HETH-
YeCcKOM Mpupofibl-opranu3mMoB). C Apyroil CTOPOHBI, MOCTOSTHHBIE 3aMEHBI UCYE3A0IINX
CTPYKTYpP HOBBIMH, MHOT/Ia B KAKOM - TO CTENEHU CXOJHBIMHU C CYLIECTBOBABIIMMHU pa-
Hee, IPU BOCCTAHOBJICHUH MPEXHUX YCIOBUM Cpelibl, JOKA3bIBAIOT 3HAYEHUE ITUX YCIIO-
BUM, KaKk (hakTopa, ONPEAEIISIONIEro HapaBIeHHe 3BOJIOLMOHHOTO IpolLiecca.

Crnenyer UMeTh B BUIY, YTO MpaBUIbHOE NMOHMMAHHE HEOOPATUMOCTH HBOJIIOLIUU
CTaBUT 3TOMY 3aKOHY BIIOJIHE OINpEENeHHbIe rpaHuIlbl. Ero HeIomycTuMO pacuimpsTh
3a Mpeesbl MPUMEHUMOCTU. Tak, BTOPUYHBIA MEPEX0]l HEKOTOPBIX HA3EMHBIX MO3BO-

HOYHBIX B BOJHYIO Cpe€ly, HAIIPUMeEp, JJACTOHOTUX, NMPUBOAMWICSA B KA4ECTBE HpUMEpa
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oOpaTuMOoCTH 3BOIONIUUA. HO 3TOT mepexo  cormpoBOKIAICS UL KOHBEPTEHTHBIM HM3-
MEHEHUEM KOHEYHOCTEH, a HE IPUHLIMIIHAIIBHOW UX IEPECTPOUKOM 110 BO3BPATHOMY IIy-
TH K pbl0aM. BHyTpeHHEe CTpoeHHe JacT y TIOJICHS WM MOpKa COXpaHsSEeT OCHOBHBIE
MPU3HAKY MSITUNAT0N KOHEYHOCTH, XapaKTepHbIe sl MIIEKONUTaMMuX. Bmecrte ¢ teMm,
MOKET UMETh MECTO OJIM3KUI K MPEKHEMY COCTOSHUIO BO3BpAT B Pa3BUTHH HEKOTOPKIX
opradoB u mnpuszHakoB. A.H. CeBeplioB NpUBOAMI Cllydyad BOCCTAHOBJICHHS PEIYLIMPO-
BAaHHBIX IJ1a3 Y NEMIEPHBIX )KUBOTHBIX, a TAKKE MPUMEPHI 3aMEILICHHUS] KOCTHOIO CKEJeTa
XPSIIEBBIM Y HEKOTOPBIX ITyOOKOBOJHBIX pbIO. B HJaHHBIX cilydyasx HaOMOIaeTCs JIUIIb
oOmasi 00paTUMOCTh, B JICTAJSAX )K€ UMEIOTCS pa3inuuus. SIBJICHUS-aTaBU3MOB M HEOTe-
HUUW HEJB3sl paCCMAaTPUBATh KaK CBUICTEIHCTBA OOPATUMOCTH JBOJONMH. Eciu kakas-
TO Tpynia OPraHW3MOB B IMPOIIECCE IBOJIOIUHN BHOBb «BO3BPAILACTCS» B aJalTUBHYIO
30HY CYILIECTBOBAHHUS €€ MPEJIKOB, TO MPUCTIOCOOIECHUEC K ITON 30HE Y «BEPHYBILICUCS
rpymbl OyAeT HeM30eKHO UHBIM. Tak, eciii B DBOJIIOIIMUA HA3€MHBIX MO3BOHOYHBIXX HA
KaKOM-TO JTare OT MNPUMHUTHUBHBIX aM(pUOUM BOZHUKIW PENTUIIMU, TO PENTUIIUU, KaK
OBl HU TIUIa JaJIbIIIE DBOJIIOIMS, HE MOTYTBHOBbB JIaTh Hayaiao aM(MuOusm.

[IpaBuiio HEOOPATUMOCTH SBOJHOIIMN B HACTOSIIEE BPEMS MOJYUHIIO BaXKHOE YTOY-
HEHUE. YCHEXU TE€HETUKHU MO3BOJISIOT CHEIATh BBIBOJ O BO3MOXHOCTH TMOBTOPHOTO
BO3HUKHOBEHUS MPU3HAKOB Ha OCHOBE OOpaTHBIX MyTaluid. Ho mpusnanue oopaTumo-
CTH OTJEIbHBIX MPU3HAKOB B (DUJIOT€HE3€ HE O3HAYaeT MPU3HAHUS 0OPAaTUMOCTH 3BO-
JIIOIMOHHOTO TMpouecca B 11es1oM. CTaTUCTUYECKH BEPOSATHO MOBTOPHOE BOHUKHOBEHUE
MYyTallMi, HO CTATUCTUYECKA HEBEPOSATHO MOBTOPHOE BO3HUKHOBEHUE TE€HHBIX KOMJI-
nekcoB u neasix herorunoB (H.H. Boponmos, 1984 ).

B o0mem, moaHON MOBTOPSAEMOCTH IMPOIUIBIX COOBITHHA 3BOJIIOIUK HHUKOTJIA HE
MIPOUCXOJIUT. 3aKOH HEOOPATUMOCTU IBOJIIOIUM OTPAKAET ATO MOJIOKEHHUE. XapakTep-
HOH 4epTOM ABOIIOIMOHHOIO IIpoIiecca SBIISICTCS HE MOBTOPEHHE CTaporo, a oOpas3oBa-
HHME HOBOT'O Ka4€CTBA.

2 IIporpeccupyromasn cnenuaausauus (L. [Tdenepe, 1876). CoriracHo 1aHHO-

MYy IIpaBuUlly, I'pyIilia, BCTYIIMBIIAA HA IIyTh CIICOUAJIM3aluH, B I[aJII)HefIIHeM pPa3BUTHHU
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Oyzet uaTu 1o myTH Bce Oosee Tiy0okoi cnennanu3annu. Hanmpumep, B mpoiiecce 3B0-
JIOLMU O[HA W3 TPYMI MMO3BOHOYHBIX, BETBb PENTHIINHN, MpUOOpEa afanTaliy K moJe-
Ty, 3TO HalIPABJICHWE HA MOCIEAYIOIIEM ATAIE YBOJIOLUN COXPAHSIECTCS U YCUIIUBACTCA,
MOCKOJIbKY OpPTaHU3M OIPEACIEHHOTO CTPOSHHSI HE MOXET XHUTh B JII00OH cpenie, B BbI-
0ope aJanTUBHOW 30HBI WJIM €€ YaCTH IpyIa OrpaHU4Ye€Ha OCOOECHHOCTSIMU CTPOCHHUSL,

3 IIpoucxoxaeHue OT HecrenMaIM3UPoOBaHHbIX npeakos (J. Kom, 1896). Tlpa-
BUJIO MPOUCXOXKIAEHUS OT HECIECLMAIU3UPOBAHHBIX MPEIKOB 3aKJII0YaeTCs B TOM, YTO
OOBIYHO HOBBIE KPYIIHBIE TPYIIIBI OEPYT HAyallo HE OT CHELUAIN3UPOBAHHBIX IIPEICTa-
BUTEJIEW IPEAKOBOM I'PYIIIIBL, @ OT CPABHUTEIIBHO HECTIEHUAIN3UPOBAHHBIX. TakK, MIIeKO-
MUTAOIINE TPOU30LUIM HE OT KPYIHBIX CIEIHATM3UPOBAHHBIX JMHO3aBPOB, a OT IPYII-
bl CPABHUTENILHO MEJIKUX HECTeIIMATU3UPOBAHHBIX PETITUIUH.

4 Cmena ¢a3 agantauuorenesa (U.M. llmansraysen, 1939), npyrue npasua.
DBOJIIOLNS MPEICTABISAET HENIPEPBIBHBIN MTPOLIECC BOSHUKHOBEHMS U PA3BUTHSL HOBBIX U
HOBBIX afanTanui — agantanuorene3. OQHU U3 BHOBb BO3HMKAIOLIMX aJanTaluid oKa-
3BIBAIOTCSI OYEHb YACTHBIMHU, U MX 3HAYCHHE HE BBIXOJAUT 3a MPEIEsbl Y3KUX YCIIOBUU.
Jpyrue AaroT BO3BMOXHOCTb BbIXOAA LPYIINbl B HOBYIO aJIalITUBHYIO 30HY U HEMPEMEHHO
BEIYT K OBICTPOMY 3BOJIIOLIMOHHOMY Pa3BUTHIO TPYMIbI B HOBOM HampasieHuu. OObIy-
HO OJIHA M3 TaKUX TPYMIL OKa3bIBAETCS OCHOBOM JJIA CIEAYIOUIEro OBICTPOro mepuoja
¢bunoreneTnyeckux HoBooOpa3zoBanuil. Ha ocHoBanuu Ttakux ssinennii M.M. IlImansray-
3eH (1939) chopmynaupoBan npaBuiio yepeaoBanus (a3 agantarmomopdosa, COrracHO
KOTOPOMY «apOI€HHasi SBOJIOLMS YEPEAYETCS C MEPUOJAMU AJUTIOT€HHOM ABOJIOLHUH BO
BCEX Ipyniiax».

Cwmena (a3 aganTanuorenesa BrnojHe 3akoHomepHa. Emie 3. Kom ormeuan, 4to Bce
HOBBIEC (DUITOTEHETUYECKHE BETBH HAUMHAIOTCA OT HECHEUUaIN3upoBaHHBIX GpopM. Ecnu
B MpOLIECCE€ HSBOJIONUHN HECHEeIHATU3UPOBAHHON (DOPMBI B UMCJIE€ HOBBIX NPHU3HAKOB
MPUCIIOCOOJIEHHS] OKAKETCS TaKoe MPUOOPETEHHE, KOTOPOE MOKET UMETh MOJIOKUTEIb-
HOE 3HAYEHUE U 3a IPEAEIIaMU TOM Cpelibl, B KOTOPOW OHO Pa3BUIIOCH, TO SBOJIIOLUS Op-

raHu3Ma MOKET MONTH MO COBEPIICHHO HOBOMY IyTH. Takoe mpuoOpeTeHHE MOXKET
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aaTh 3Toi (hopMe oOueHb OONbIINE MpEeuMyIecTBa B O0pbh0e 3a CyIIECTBOBAHHE B pas-
HBIX YCJIOBUAX cpenbl. [IpuoOpeTeHneM ananTtaiuil HIMPOKOTO 3HAUEHUS XapaKTepusy-
eTcst myTh apomodo3a. [loBrIIeHNe OpraHW3aIy MPUBOIUT K JalbHEHIIEMYy CHIKE-
Huto uctpedisieMoctu. [Iporpeccupyromas ¢popMa yBeTUYMBAET CBOIO YUCIEHHOCTH U
paccensiercst Bce mmpe. [llupokoe paccerneHrne cTaBUT OpraHu3M B pa3IUYHbIC MECTHBIC
yCJIOBUsI OOPHOBI 32 CYIIECTBOBAHUE, U 3TO 00YCIIOBIUBAET OBICTPOE PACXOXKICHHUE TIPH-
3HaKOB U nuddepeHmanuo Ha oTaenbHbie  (GopMbl. MecTHBIE YCIOBUS ~OLPEICISIIOT
MOSIBJICHUE YaCTHBIX MPHUCIOCOOJEHUM K ATUM yclioBHsAM (amiomopdos) mist dhopwm,
MPUOOPETAIONTUX MU3BECTHYIO OCEIJIOCTh. TakuM o0pa3om, apoMopdo3 MPOIBETAIONIEH
(GbopMBbI BIIOJIHE 3aKOHOMEPHO 3aBepiiaeTcs aiaomMopdo3omM. HoBblil apomMopdo3 Bo3HU-
KaeT Ha OCHOBE ayuIoMOpPGHON OpraHU3alMu HUCXOJHOro. TakcoHa. Ilocnemnuii Takxke
3aKOHOMEPHO MEPEXOIUT B CHEIHAIN3INIO, CBSI3aHHYIO 'C YTEepeH IIIaCTUYHOCTH U TO-
CTETICHHBIM 3aTyXaHueM dBoonud. Crienuaan3ais MOXeT JaTh Hadyalo HOBOMY apo-

mop¢o3y (A.H. Cesepuios, 1939; N.U. [lImaneraysen, 1969) (pucynox 8).
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B oOmem, cmena (a3 3akoHOMEpPHO OOYCIIOBJIEHA YPOBHSMHU HBOJIIOIIMOHHOW ILjia-
CTHYHOCTH BHJIOB M TPYIIL B HEJIOM U U3MEHECHUSMHU BHEITHEH CPE/IbI.
Kpome oTMeUeHHBIX, UIMEETCS PSJ APYTUX MPaBUJI, 3aKOHOMEPHOCTEH.

*  DBOIOLMS OPTaHUYECKOTO MUPA, B LIEJIOM, UMEET MPOTPECCUBHBIN
XapaKTep: OHAa HEYKIIOHHO BEJIET K CO3JaHMI0 Bce 0oiee BBICOKUX (DOPM KU3HH, K
YCIOKHEHUIO0 opraHu3anuu. Kpurepuem ciokHOCTH opraHu3aluu (Kak Mperno-
naranu K. bap, A. Munsu-Oasapac, Y. Jdapsun, noznnee — M.M. [lImansraysen
U JpYrUe UCCIEeI0BATENN) MOKHO NMPUHUMATh CTeneHb AuddepeHunanuu opra-
HU3Ma, TO €CTh CJIIOKHOCTb €r0 CTPOECHHUS.

e  DBOJIIOLMS COMPOBOXKAAECTCS HE TOJIBKO MOSBJICHUEM HOBBIX U YCOBEPIIEHCTBO-
BaHHBIX ()OpM, HO M BBIMHUpaHHEM CTapbiX. K BRIMHpaHUIO BEJET ONpeneIeHHOS

PACXOXKIACHUC MCIKAY TCMIIaMH 5BOJIIOIHUHU U CKOPOCTBIO USBMCHCHUA CPCALI.
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e DBOJIONUS OPraHU3MOB BCETJa COMPOBOXIaeTcs nupdepeHpoBKON yacTeil u
OpraHoB, KOTOpas MPHUBOJUT HE TOJBKO K YCIO)KHEHUIO OPraHHU3alud, HO U K
MOJUYMHEHMIO YacTel LEeJIoMy, K MHTerpanuu. OpraHu3Mel NPEACTABIAIOT COOOH
€IMHOE 1IeJI0e, B KOTOPOM BCE 4acTU U OpraHsl B3auMocBsizanbl. Korga B mpouec-
Ce HBOJIIOLIUK M3MEHSETCS CTpOeHHEe U (DYHKIUU OJHOrO OpraHa, TO 3TO BJICYET
KOPpESATUBHBIE U3MEHEHMSI B IPYTUX OpPraHax, CBA3aHHBIX C EPBBIMU (PH3H0IIO-
rHYecKH, MOP(HOIOrHYECKH, Yepe3 HACIECTBEHHOCTb.

e 3aKOH KOpPEJSIUH, NI COOTHOCUTEIILHOTO Pa3BUTUS OPraHOB, Kak ObLIO OTMe-
yeHo, OTKPHIT JK. KroBbe (1812). [1oab3ysCh 3TUM 3aKOHOM, yJIa€TCSI PEKOHCTPY-
UPOBATh LEJbIA UCKONAEMBII OpPraHU3M IO 4acTsIM, HAI[PUMED, MO YaACTIM CKelle-
Ta. [IpuMepomM KOppEeNSITUBHON 3aBUCHUMOCTH SIBJIFOTCSI IPOTPECCUBHBIE NU3MEHE-
HUSl B IIPOLIECCE DBOJIOLUM YJIECHUCTOHOTHX IIPW MOSIBICHUH Y HUX MOILHOIO
Hapy>KHOTO KYTUKYJISIPHOTO CKelleTa. DT HEM30€KHO OTpa)kaeTcsl Ha APYTUX Op-
raHax: CIUIOIIHOW KOYKHO-MYCKYJIBHBI MEIIOK HEe MOT (DYHKIMOHMpOBAaTh IpPU
KECTKOM HApY>KHOM MaHIMpE W pacnajics Ha OTAEJIbHbIE MYCKYJIbHBbIE MyUYKH;
BTOPHYHAs IMOJIOCTh TEJA YTPAaTHia CBOE OIMOPHOE 3HAYEHUE, U €€ CMEHWIA UMe-
01 UHOE MPOUCXOXKACHUE CMENIaHHAas MOJIOCTh Tela (MUKCOLENb), BBITOIHS-
Iol1asi B OCHOBHOM TpO(huueckyto (GyHKIUIO; POCT Tella MPUHSAI NepuoanYecKuit
XapaKTep U CTA CONPOBOXKAATHCS JIMHbKAMU. Y HACEKOMBIX OTUETIMBO BHICTYIIA-
€T KOppesiusl MEXAy opraHaMu JbIXaHUsl 1 KPOBEHOCHOM cucTembl. [Ipu cuiib-
HOM Pa3BUTHH TPaxeil, JOCTABISIIOLIMX KUCIOPOJ HEMOCPEACTBEHHO K MECTY €r0
NOTPEONCHNS, KPOBEHOCHBIE COCYbl CTAHOBSITCS W3JIMIIHUMU M ucye3aoT. He
MCHEE SICHAsl KOppEeJsuUs HaONIoNaeTcs W y pakooOpas3HbIX, TJEe MOJIOKEHHE
cep/a U KpOBEHOCHBIX COCY/IOB CBSI3aHO C JIOKaNM3alueH sxaop.

e DBOJIIOIUS B OCHOBE SIBJSIETCS MPOLIECCOM MOHO(MUIETUYECKUM, TO €CTh Pa3BU-
THE MPOUCXOJUT OT OJTHOTO OOIIETO MpeiKa.

e DBOJIIOLUSA HOCUT IOCTYIATEJIbHBIA XapakTEP W MPEACTABISIET aBTOPETyJIHpYe-

MBI IPOLIECC HENPEPHIBHOM aJaITalliH.
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DBOJIIOIYS TPOUCXOAUT C PA3HOM CKOPOCTHIO B pa3Hble MepHoJibl. B HacTosmee
BpeMs OHAa TPOTEKAeT OBICTPO, YTO BBIPAKACTCS B MOSBICHUU MHOTHX HOBBIX
(GopM U BBIMUPAHUU MHOTHUX CTapbIX.

DBOJIIOLMSA OPTaHU3MOB PA3JIUYHBIX THUIIOB MPOUCXOJHUT C PA3HOM CKOPOCTHIO.
Tak, HeKoTOpBIe BUABI U3 TUlA llneyenorne He M3MEHWINCH 34, IO KpanHen Me-
pe, nocineanue 500 MIIH. JIET — paKOBUHBI UCKOITAEMBIX IJICYEHOTUX HIEHTUYHBI
coBpeMeHHbIM. C Ipyroil CTOPOHBI — 3a MOCJIEIHUE BCErO0 HECKOJBKO COT THICAY
JIET MOSIBUJIOCh HECKOJIbKO BUJIOB TOMUHH/I.

[IpaBuio aganTUBHOM pajMalMU: SBOJIOLMUOHHOE PA3BUTHUE-IPOUCXOOUT B pas-
HBIX HaMpaBJICHUAX, CIOCOOCTBYS 3aCEJICHUIO PA3HBIX Cpey OOUTAHMUS.

DBOJIIOIMA 3aTPAaruBaeT MNOMYJISLUUN U IPOUCXOIUT. B PE3YJIHTATE MPOIIECCOB MY-
TUPOBAHUS, PEKOMOMHAIIMY, U30JIAIIUH, Apenda . reHoB, OOPLOBI 3a CYIIECTBOBA-
Hue, npyrux ¢aktopoB. OCHOBHBIM, JIBIGKYIUM M HaMpaBIISIIOUIUM, (aKTOpOM
ABOJTIOIUU SBJISIETCSI €CTECTBEHHBIN 0TOOp, KaKk M30MpaTEeILHOE BOCIIPOU3BEICHUE

T'€HOTHUIIOB.

Bonpocsl A5 3aKkpenvieHuss MaTepuaJia

W o =

(@) V)]

10.

. [IpaBu10 HEOOPATUMOCTH IBOJIOIIUH.

. Kakoe cymniecTBeHHOE YTOUHEHHE MOTYUYUIIO MMPABUIIO HEOOPATUMOCTH
ABOJIIOLIMU B HACTOSIIIEE BpEMsi?

. B uem 3akitouaeTcs npaBuiio MPOTrPECCUPYIONIEH crienuanu3auu’?

. B ueM 3akiro4yaeTcs NpaBuIO IPOUCXOKIEHUS OT HECTIELMAIIN3UPOBAHHBIX
IPEAKOB?

«Kak npoucxonut cmena (a3 amanrarnuoresesa?

~Yto Takoe nuddepeHuanus 1 UHTErpanus 4acTei U OpraHoB?

. UTo 03HayaeT 1noyiokeHUe 0 TOM, YTO IBOJIIOLIMS ABJISETCSA MPOLECCOM MOHO(DHU-
JETUYECKUM?

. C KaKoM CKOPOCTBIO MMPOUCXOUT 3BOJIFOLMSA B PA3HBIX TAKCOHAX W B PAa3HbIE
MIEpUOBI?

. B uem 3aknrogaercs npaBuio aJaliTUBHOM pagnanuu’?
Kaxkoii xapaktep B 1I€JIOM UMEET 3BOJIOLHUA U K UEMY OHA TPUBOAUT?
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JIEKHHUSA 20 OCHOBHBIE YEPTHI U OTAIIbBI B PABBUTUHN
OPTAHUYECKOI'O MUPA

1 OO6mme npeacTaBiICHUS O MPOUCXOKICHUH U SBOJIONNN KU3HHA HA 3eMIIe.
2 DBOJIOLMS PACTECHUM.
3 DBOdIOLHMS )KUBOTHBIX.

1 O0mme npeacTaBjJeHUs 0 NMPOMCXOKACHUH U IBOJIIOIUM KM3HU HA 3emJie. Bo-
MPOC O MyTSAX MPOUCXOKACHUS KU3HU Ha 3emiie ABISIETCA TUCKYCCUOHHBIM. IlepBhiM
[I1aroM Ha MyTH BO3HUKHOBEHMSI )KU3HU Ha 3eMJie CTal HeOMOJIOTHIeCKuil (a0nOTeHHbBIN)
CHUHTE3 OpPraHWYeCKUX MOJIEKYJ U3 HEOPraHWYECKHX, YTO MOATBEPKIACTCS MPOBEICH-
HBIMH PaHEe OMBITAMU MHOTHX YYEHBIX, B epByto ouepeab XK.Jleba (1912), C. Mue-
pa (50-e roast 20-ro Beka). BTophiM marom Ha myTH BOSHUKHOBEHHUS KU3HU OBLI MPO-
1[ECC KOHIEHTPUPOBAHUSI OPraHUYECKUX BEIECTB, COTNIACHO Teopuu akajgemuka A.U.
OmnapuHa, myTeM 00pa3oBaHuUs KoallepBaToB. SABICHNUE Koayepsayuy COCTOUT B TOM, YTO
BBICOKOMOJIEKYJISIPHBIE BEIIECTBA OTICISIFOTCS OT pacTBOpa B BUE 00Jie€ KOHIIEHTPUPO-
BAHHOT'O PAacTBOpPA, KOTOPBIN, OCTABAACh JKUJIKOCThHIO, PACCIAUBAETCS HA JBA HECMEIIU-
BAIONIUXCS pacTBOpa. bojiee KOHIEHTPUPOBAHHBIN PACTBOP M HA3BIBAIOT KOAYEPBAMOM.
KoariepBaTbl crmocoOHBI K POCTY, IPOOJICHUIO, B HUX ITPOTEKAIOT PEAKIIUU, PUBOISIIIHE
K CHHTE3y 0oJiee CI0KHBIX OPTaHMYECKUX COCTMHEHUN, BHYTPh KOAllEPBATOB MOTYT I10-
CTynaTh U3 PacTBOpA. Te WJIM WHbIC BEIIECTBA, U ATOT MPOLIECC UMEET OOpaTHBIN Xapak-
tep. Takum 00pa3oM, Ha ypOBHE KOAIEPBATOB IMPOSIBISIOTCS OCOOEHHOCTH, XapaKTep-
HBIC JJI )KHUBBIX OPTaHU3MOB, U KOAIlepBaThl MOTJIN MOCITYXUTh TOH OCHOBOM, OJ1aroia-
Ps KOTOPOM XMMHUYECKasi SBOJIIOIMS BhIIIIA HA HOBBIM YPOBEHb OMOJIOTMYECKON IBOJTIO-
uun. TpeTpel, U OCHEqHEN, CTYIIEHbIO K BOSHUKHOBEHHUIO KU3HU SIBUJIOCH NOSIBIICHUE
npouecca camoBoctpousBeneHus monekyia. [lomunykneorunst — PHK u JIHK coaep-
KATCS BO BCEX JKUBBIX CUCTEMaX, OT CaMbIX MPOCTHIX JI0 CaMbIX CJIOXKHBIX. B0O3MOXKHO,
MEPBBIMU CaMOBOCTIPOU3BOIAIIMMUCS MOJIEKYJIaMU OBbUIA TMOJUHYKJICOTU Bl TOIbKO

NepBOOBITHBIE MOJEKYJIbl SIBISUIMCh 3HAYUTENBHO MPOIIE, MPOUECC PEeayIIUKAUU
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(ynBoeHus) mpoucxoaui y Hux Meennee. OqHako cOOpka Ha MOJIEKYJIe TaKOW JKe T10
COCTaBy U CTPYKTyp€ APYrod MOJIEKYJbl O3Hayajla BOZHHMKHOBEHHWE HOBOTO MPUHLIMIA
XUMHUYECKOTO CHHTE3a — MATPUYHOTO CUHTE3a, CTOJIb XapaKTEPHOIO JIJISl ’KUBBIX CUCTEM.
B uctopuu nepexona oT koanuepBaTtoB (MM APYTUX CTPYKTYP) K MPOCTEUIIIEH CUCTEME,
CIIOCOOHOM K CaMOBOCIPOU3BEIEHUIO, €lIe MHOTO€ ocTaeTcsl HesicHbIM. Ho ToibKo. ¢
NpUOOPETEHUEM MEXAaHMU3MOB MOJAJEPKAHUS YCTOWYUBOCTH U C MOSBICHUEM MEXaHU3-
MOB I€peAadyd HACIEACTBEHHBIX CBOWCTB OT IOKOJEHHUS K IOKOJEHHUIO-KOALEpBATHI
MOTJIM TIPEBPATUTHCS B KUBbIE OpraHu3Mbl. OTPOMHBIN 1ar BOepen, Obli-CAeNaH B TOT
MOMEHT, KOT/Ia MPOU30IUI0 OOBbEIUHEHUE HYKICUHOBBIX KHUCIOT-HM TOJIUMCTTUIOB, U
OHM CTaJIM COBMECTHO OCYILECTBIJISITh IPOLECC CAMOBOCIPOM3BEAEHUA. DTOT YIOPSII0-
YEHHBI MPOLIECC CaMOBOCIPOU3BEACHUS, JOMYCKaBIIUN USMEHYHUBOCTD, JIET B OCHOBY
oTOopa M Bcel OpraHMYECKON H3BOJIIOLMH, KOTOpas OCYIIECTBISIACh HA MPOTSKEHUH
JUIUTEJIbHOTO BPEMEHU U MPOJIOJDKAET OCYIIECTBIAThCS. KU3Hb Ha 3emiie BO3HUKJIIA
npumepHo 3,5 - 4 mupA. JeT Ha3a] aOUOreHHbIM MyTeM. B HacTosiee BpeMs «GKUBOE»
MPOUCXOIUT TOJBKO OT <GKUBOTO», T.€.-OMOreHHO. BO3MOXHOCTH MOBTOPHOTO BO3HHK-
HOBEHMS KU3HU Ha 3eMJI€ UCKITIOUCHA.

JIpeBHEUIINMU TTPEACTABUTEIISIMU KU3HU HA 3eMJIE SIBIIIIOTCS MPOKAPHUOTHI, C HUMH
CBSI3aHO TMPOUMCXOXKICHHUE AYKAPUOT. DBOJIOLMS MOCIEAHUX COMPOBOXKAAIACH MEPEXO-
JIOM OT OJHOKJIETOYHOCTH K MHOTOKJIETOUHOCTH Y€pe3 BO3ZHMKHOBEHUE KOJIOHUAJIBHO-
cti. B nanpHeiileM uMeno MecTo mocienoBaTeslbHOE (GOPMUPOBAHHUE Yy OPraHU3MOB
TKaHeil, BOSHWKHOBEHHE OPraHOB U CUCTEM OPraHOB.™

2 JBoarouusa pacrenuii. OCTaTKu 3eJI€HBIX BOJOPOCIEH OOHAPYKUBAIOT B apXee.
B npoTepo3oe (B MOpsiX) UMEIOTCS pa3HbIe MPEICTABUTENN 3€JIEHBIX U 30JI0THCTBIX BO-

IOpOCiield, TOSBIAIOTCA IIEPBbIE NPUKPEIUICHHbIE KO AHY Bojaopociu. KpyrnHsie

*[Ipumeyanue: 6onee MoAPoOHO OOIIME TPEACTABICHUS O IPOUCXOKICHUHU )KU3HU Ha 3eMiie,
00 9BOJIIOIMY KUBOWH HPUPOJBI HMEIOTCS B yUCOHUKAX; PEKOMEHyeM MpopaboTaTh TaHHBIA MaTe-
puan o kaure A.B. SI6nokoBa, A. I'. FOcydosa (1989), Taxke MoxeT ObITh MOJIE3HOI paboTa c
yaeonbIM tocobuem N.D. Paccamiko, A.B. I'apunosa, B.W. Tonkauesa (1999).
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HBOJIIOLIMOHHBIE COOBITHS HAOMIOAIOTCS B Maje030€: B Hayaye Majeo30s BCTPEUAIOTCS
3eJIeHbIe U OypbIe BOJOPOCIH, MIPUKPEIUICHHBIC KO JIHY, B TOJIIE BOJBI — 30JIOTUCTHIE,
JMATOMOBBIE, KPACHBIE BOJOPOCIH U JIp.; B CHIype UMEET MECTO BBIXOJ PACTEHHM Ha
CyIIy, MOSIBJICHUE MEPBBIX HA3eMHBIX pacTeHU — puHHoduTOB (Ticmioduror). Havans-
HbI€ 3Talbl HBOJIIOIMU HA3€MHBIX PACTEHUU CBSI3aHbI C BO3HMKHOBEHHEM MOX000pa3-
HBIX, MAOPOTHUKOOOPA3HbIX U rOJIOCEMEHHBIX. B MeloBOM nepuojie Me3030MCKOi 3pbl
MOSIBIISIFOTCSI TIOKPBHITOCEMEHHBIC, OHU PACHPOCTPAHSIOTCS W 3aBOEBHIBAIOT “OOITUPHBIE
MPOCTPaHCTBA. B COBpeMEHHYIO 310Xy MOKPHITOCEMEHHBIEC IOCTUTAIOT PAcIBETa U SIB-
JSIOTCSI PeobIIaarolel TPYNnoi B IIapCTBE PACTEHUM.

Mazucmpanvuvie nanpasnenus 8 36010YyUU pacmenuli: TEPEXO] OT TaIIOUIHOCTH K
JUTUTONIHOCTH, BBIXOJ PACTEHHUI Ha CyIIly, yTpara CBS3H. MpoIlecca MoJIOBOTO pa3MHO-
KEHUSI C HAIMYMEM BOJbI, TIEPEXOJ OT HAPYKHOTO OIJIOJIOTBOPECHUSI K BHYTPEHHEMY,
BO3HMKHOBEHHE JBOMHOTO OIUIOAOTBOpEHUs, JUh(dpepeHnnanus Teia Ha KOPEHb, CTe-
0enb, JUCT, pa3BUTHE CETH MPOBOMAIICH CHCTEMbI; TOSBICHUE [IBETKA, CEMEHH U TUIOJA
M JIp. DBOIIONMSI OCHOBHBIX TPYIII PACTEHU M TIPEICTaBIeHa Ha pUCYHKE 9.

3 DBoJIoNHUs JKUBOTHBIX. BO3HMKHOBCHNE )KMBOTHBIX B MCKOTIAEMBIX OCTaTKax HE
npocinexuBaercs. [lepBpie OCTaHKN JKUBOTHBIX HAXOSAT B MOPCKUX OTJIOKEHHUSIX MPO-
TEpO030s, BO3PACT KOTOPHIX NpeBbImaeT 1 Miap. jaeT. [lepBbie MHOTOKICTOUHBIC YKHUBOT-
HBIC TIPEJICTABIICHBI HECKOJIBKHUMH THIAMH: TYOKH, KHIIICYHOIIOJIOCTHBIC, IICYCHOTHE,
YIeHUCTOHOTHE. B keMOpHiickoM mepro/ie maneo30s CyIIeCTBOBAIH (B MOPSX) BCE OC-
HOBHBIC THITBL )KUBOTHBIX. OONHK (ayHBI ONMPEACISUIA MHOTOYHMCIICHHBIE XETUIICPOBHIC,
ryOKH, KOPaJjIbl, UTJIOKOXKWE, TJICYCHOTHE, Pa3HOOOpa3HbIE MOJUIIOCKU, TPUIOOUTHI.
[Tocne kemMOpuys ABONIONMS KUBOTHBIX XapaKTEPU30BAJACh CHEIMAIN3allield U COBEp-
IICHCTBOBAHWEM OCHOBHBIX THIIOB. B OpIoBHKE 00OHApYXEHBI OCTAHKH MTO3BOHOYHBIX —
IIUTKOBBIE (CXOJIHBI C COBPEMEHHBIMH KPYTJIOPOTHIMH). B cuimype mosIBUINCH KUBOT-
HbIE, JbIane Bo3ayxoM. [lepBbiMu oOuTatenssMu cyiu ObLIM MaykooOpas3Hbie, HaIo-
MUHABIIIAE TI0 CTPOSHUIO COBPEMEHHBIX CKOPIMOHOB. B BomoeMax mpoucxoamino Oyp-

HOC Pa3BUTHUC HU3IINX ITO3BOHOYHBIX. B JCBOHC BO3HHUKAIOT ABOJAKOABIIIAIIIMUC, KHCTC-
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nephie U Jydernepbie pelObl. Jlydeneprie 1any Hadano COBPEMEHHBIM KOCTHCTBIM PhIOaM,
a KHCTeTephie — MEPBUYHBIM 36MHOBOJIHBIM (cTerornedanam). [locneanue mosBuMCh B
BEPXHEM [IEBOHE; MPUMEPHO B 3TO K€ BPEMS BO3HUKIIA MPOTPECCUBHAS TPyIIa )KUBOT-
HBIX — HACEKOMBIE. B KaMEHHOYTOJIbHOM NEPUO/IE MOSBIISIIOTCS IIEPBBIE MPECMBIKAOIIN-
€Cs, UTO OIPEAECIWIO HAYaJIO0 AKTUBHOI'O 3aBOEBAHUS CYIIM ITO3BOHOYHBIMU. B mepwm-
CKOM IIE€pPHOJI€ MCUE3AI0T cTerouedanbl U MHUPOKO PacHpoCTpaHsoTca penTuiaud. OT
MPUMUTHUBHBIX PENTUINN Pa3BUBACTCS BETBb, NMpUBEAIIas (Uepe3 Teparchi). K BO3HHUK-
HOBEHHUIO MIIEKOMUTAaONIMX. B KOHIIE Maneo30s mpeTeprneBaroT OypHOE Pa3BUTHE PA3HO-
oOpa3HbIe PEeNTIINH, OHU MTPOJIOJDKAIOT MPOIBETATh B ME3030MCKYIO APy, OCBAUBAs BO3-
OYIIHYIO cpeay (nTepo3aBpbl), BTOPUYHO BO3BPAILIAsCh B BOJHYIO cpeAy (MXTHO3aBPBHI,
1e3103aBphl). B Tprace Me3030MCKOM Apbl OT OJTHOM W3 FPYNI PENTUINNA BO3HUKAIOT
IITHUI[bI, COYETABIINE MPU3HAKU PENTWINK U NTUL. B 'METOBOM mEpUoAE MPOAOILKAETCA
crenuain3anys penTINi; B MUPE HaCEKOMBIX MPOUCXO/AT 3HAMEHATENIbHbIE COOBITHS
- HAYMHAETCS aKTHBHAs COMPSKEHHAasl SBOJIOIMNS SHTOMO(DWIBHBIX pacTEHUN M Hace-
KOMBIX-OIIbUIATENEN. B KOHIIE M€30305 BO3HUKAIOT IUIALEHTapHbIE MIIEKONUTaromue. B
YCIOBUSX TOXOJIOJIAHUSI HMCKIIOYUTEIBHbIE MPEMMYILECTBA MOJIYYalOT TETJIOKPOBHBIC
)kuBOTHBbIE. KaliHO30MCKas 3pa’— BpeMs paclBeTa HACEKOMBIX, NTUL U MJEKOIUTAIO-
U X.

Mazucmpanvhvie HanpasieHus 8 F80II0YUU IHCUBOMHBIX. TIEPEXO] OT PATUAIBHON K
JIBYCTOPOHHEN CUMMETPUH TE€JIA; YCUIEHUE CTPYKTYPUPOBAHHOCTH OPraHU3Ma; pa3BH-
THE TIOJBUKHOCTH-(B TTOMCKAaX MHUIIK) U TOSIBJIEHUE OPTraHOB MEPEABUKEHUS; CBI3aHHOE
C TIOJIBIDKHOCTHIO BOBHUKHOBEHUE COKPATUMOCTH M 00pa30BaHME MBIIMIEYHBIX KIIETOK,
MBIIIEYHBIX BOJIOKOH M MBIIIEYHOM CHCTEMBI; BOZHMKHOBEHHE MOJBUKHOIO CKEJETA;
pa3BUTHE LIEHTPAIbHON HEPBHOM CHCTEMBI; YCIIOXKHEHHE MPOIIECCAa OHTOTCHE3a; Pa3BU-
THE COLUAIIBHOCTHU B PsJI€ BETBEU JIPEBA )KUBOTHBIX. MICTOpYECKOE pa3BUTHE KUBOTHO-
ro MHpa IpejcTaBieHo Ha pucyHke 10.

Bce napcTBa sxuBO# NpUpOabI UMEIOT O0IIIee MMPOUCXOXKICHHUE, HO TaJIbHEHIINE TyTH

pa3BUTHA OCHOBHBLIX CTBOJIOB APCBA KHM3HM PA3JIMYHBI M I10 HAIIPpaBJICHHUAM, H IIO PC-
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3yapTaraMm. I1o mepe pa3BUTHA HOBBIX I'PYIII OPTaHU3MOB IIPOUCXOIUT MHOTOKPATHOE

YCIIO’)KHEHHE CpeJibl )KU3HU — Onocdepsl. YBelInyuBaoeecs: pa3HooOpasue KU3HH CcTa-

HOBUTCS IPUYMHON €€ JAIbHEUIIEH 3BOJIFOLIAHN.

Bonpoch! 1151 3aKkpenJieHusi MaTepuaJa.

1.

Bown

©CoNo O

[lepeuncnure u nalTe XapakKTEPUCTUKY OCHOBHBIX 3P U MEPUOJI0B LEOXPOHO-
JIOTHYECKOM IIKAJIBI.

OCHOBHBIE XapaKTEPUCTUKH JKU3HHU.

UTo SIBUIIOCH IEPBHIM IIArOM Ha IMyTH BOZHUKHOBEHUS KU3HU Ha 3emiie?

B 4dem coctout cyth Teopun akagemuka A.M. Onapuna?. J[pyrue runoressl o
ITPOUCXOKICHUH )KU3HU HA 3eMJIE.

MarucTtpaibHble HAIPaBJICHUSI B 3BOJIOIMU PACTEHUN U )KUBOTHBIX.
PopocnoBHoe napeBo pacTeHuu.

PonocnoBHOE ApEeBO KUBOTHBIX.

OCHOBHBIE 3Talbl B ABOJIOIUU OMOCGHEPHI'B IEI0M.

Brixoa pacteHuit U AKUBOTHBIX Ha CYIIIY, 3HAYEHUE ITOTO COOBITUS JIJIs J1ajlb-
HEMIIICH PBOJIIOLAH.

10. Kak coBpeMeHHON HayKO#l 00 IBONIOINH KHBOM MPUPOIBI periaeTcst mpoosie-

Ma MOHO(DWIIMH U TTOTH(PUITHH?

11.Kakumu (hakTopaMu OnpeIeNIeTCss HalpaBICHHOCTh OMOJIOTHYECKOM DBOJTIO-

UMY (BHYTPEHHUMU WJIU BHEITHUMU)?

JIEKIIUA 21 AHTPOIIOI'EHE3

1 Mecto yenoBeKa B CUCTEME )KMBOTHOT'O MHUPA.

2 buonorudeckue u colraabHbIE TPEANOCHUIKH 3BOIIOIUH YeIOBeKa.
3 DTanpl 9BOJIOIMH YeJIOBEKa Pa3yMHOTO.

4 Pachl 4enoBeka U MyTy UX (OpMUPOBAHUS.

1 MecTo yesioBeKa B cucTeMe KMBOTHOro mupa. Haubonee obmumu Qakramu,

JAOKa3bIBAOIIMMHU ITPOUCXOXKACHUEC YCIOBCKA OT )KUBOTHBIX SBJIAIOTCSA CJICAYIOIINC:

1) 0OIIHOCTH CTPOEHUS;

2) cXOACTBO AYMOPUOHAIBHOTO PA3BUTHS;

3) HayIM4Me y YeIoBeKa PYJAMMEHTOB U aTaBU3MOB;
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4) uckonaemsle MPEAKU YEITOBEKA.

YOeanTenbHO T0Ka3bIBAIOT IIPOUCXOXKICHNE YeIOBEKa OT KUBOTHBIX JaHHBIC U3 00-
JaCTEe: CPaBHUTEIILHOM aHATOMUHU - CXOJCTBO B CTPOCHUU OPraHOB U CUCTEM OPraHOB
YeJIOBEKA U JKUBOTHBIX, PYJAUMEHTHI M aTaBU3MBbI; YMOPHUOJIOTUU — CXOJICTBO 3aPO/IbIIIIe-
BOT'O Pa3BUTHUSI C IPYTUMHU TO3BOHOYHBIMH.

CoBpeMEHHBIHN YeJIOBEK B CUCTEMATUYECKOM MOJIOKEHUH OTHOCHUTCS K THUITY. XOPJ0-
Beie (Chordata), kiaccy Maekonurarone (Mammalia), otpsiny [pumatst (Primates) ,
Buay Yenosek pasymubiii (HOMO sapiens). OcHoBaHUSMH IS OTHECCHHWS dYeIOBEKa K
TUIYy XOPJIOBbIE MOXKHO CUHMTATh CIIECIYIOIINE: 3aKJIaJIKa Y 3apOJIbHIIa XOP/Ibl, pa3BUTHE
HEPBHOW TPYOKHM HaJ XOPJIOH, PACTOIOKEHUE KUIICUHON TPYOKU IO XOPIOH, TIIOTKA,
MIPOHU3aHHAs >KaO0CPHBIMU IIEJISIMU, PACTIOJIOKEHUE cep/ilia Ha OprolHol cTopoHe. Ye-
JIOBEKa OTHOCSAT K Kiaccy MIIEKONMUTAINKME B CBS3U.C TEM, YTO OH MMEET: MJICUHBIE,
MIOTOBBIE U CAJIbHBIE KeJe3bl KOXKH, BOJIOCIHON MOKpOB, nudepeHnpoBaHHbIE 3yOHbl,
YEThIPEXKAMEPHOE CEep/Ile U JEBYIO AYTy aopThl, nuadparmy, XOpouio pa3BUTYIO KOPY
nepeanero mo3ra. OObEeIUHSAIOMNUME TIPA3HAKAMH YeJloBeKa U oTpsiaa [Ipumartsr sBis-
I0TCA cienytoue: 0oJblliasg MaccasrfOJIOBHOTO MO3ra, 0O0JIbIIOe KOJIUYECTBO O0pO3a U
W3BWIMH B KOpe OOJBIIUX TMOAYIIapuii, OMHOKYJISIPHOE 3pEHHE, MPOTHUBOIIOCTABICHUE
OOJIBIIIOTO Masiblla OCTaJbLHbIM, OOIIME TPYINbl KPOBU, HAIMYNUE MAMUUISIPHBIX Y30pOB
Ha Majblax, JaJ0HAX K CTOINAaX, HATMYKME MEHCTPYaIbHOTO LUKJIIA, MPOJAOIKUTEIHOCTh
OepeMEHHOCTH OKOJIO ACBSTH MECALIEB, CXOJCTBO KapUOTUIIOB, 001mue 60se3Hu. Bugo-
BBIMU TIpU3HaKaMu- YelloBeKa pa3yMHOIO SIBJISFOTCS: BBICOKAsi CTENIEHb Pa3BUTHS T'OJIOB-
HOTO MO3Ta M KOPBI MEePeTHEr0 MO3Tra, HATUYNE BTOPOM CUTHAIBHOU CHCTEMBI, CITIOCO0-
HOCTB K W3TOTOBJICHUIO OPYAUH Tpy/a, MPSIMOXOXKIEHUE, BHICOKAs CTETICHb MMPOTUBOIIO-
cTaBiieHus1 OoJpIIOro nanblia Ha pyke. Kopennoe otinune YenoBeka pa3yMHOIr0 OT KU-
BOTHBIX — 3TO CIIOCOOHOCTH K M3TOTOBJICHUIO OPYIUN TPY/a.

2 buoJjiornyecKkue U COIUAIbHbBIE MPeANOChUIKH ((aKTOPHI) IBOJIIONUH YeI0Be-
ka. [IpoucxoxieHue yeaoBeka MpeAcTaBiIsieT coOO0M KPYHHBIM MaKpO3BOJIOLIMOHHBIN

CKAu4OK, KOTOPBIA MPOXOAMII MO BIUSHUEM (PAKTOPOB BOJIOIHH, P STOM B IBOJIO-

158



[IMU YeJOBEeKa NPUCYTCTBOBAIU KaK OHMOJOTHMYECKHE, TaK M COLMAJbHBIE (hAaKTOPBHI.
buonoruueckue (hakTopbl aHTpOINOreHe3a: HacleACTBEHHAs M3MEHUMBOCTh, OoppOa 3a
CYIIIECTBOBAHHE M €CTECTBCHHBIN 0TOOP (MyTAallMOHHBIN TPOIIECC, BOJIHBI JKU3HHU, U30-
JSIASL, €CTECTBEHHBIN 0TOOp). ConmanbHble (PaKTOPBI aHTPOIOTeHE3a: OOIIEeCTBEHHBIH
o0pa3 >KU3HH, TPYIOBas JI€ATEIbHOCTh, MBILIUJICHUE, peUYb, UCIOJb30BAaHUE OTHS U MSIC-
Has MUIIA.

OCHOBHBIMU COOBITHSIMHM, ONPEIEIUBIIMMU NEPEXOJ TOMHHHJ B HOBOE KayeCTBO
MO>KHO CUUTATh CIICTYIOIIHE:

- BEPTUKAJIBHOE MOJIO)KEHHUE TEJIa U MEPEXO0] K XOKICHUIO Ha ABYX KOHEUYHOCTSX —
KpYHHEMIIee SBOTOUNOHHOE TOCTHKECHHE;

- HABBIKU MO HMCHOJB30BAHUIO OPYJUN U COBEPILICHCTBOBAHME CIIOCOOHOCTH JeaTh
pa3inyHble OpYyIMs, UCTIONIb30BaTh UX MPHU 3alIUTE U AOOBIBAHUU MHILHU SIBUJIOCH pellia-
IOIIIMM MOMEHTOM HEOBIBAJIOTO ycrexa B 00phOe 3a CYIeCTBOBAaHHWE M KAYECTBEHHO OT-
JIEJIUIIO YeJIOBEKA OT )KMBOTHOT'O MHPA;

- COBEpILIEHCTBOBaHNE MO3ra M YBEJHMYCHUE ero o0beMa, MHTeHCU(UKAIUS CUHTE3a
PHK B snpax, cuHTe3a Oejka B HeMpoInia3Me (C aKTHBAIlMEH TeHETHYECKOro amrmapara
HEHPOHOB CBsI3aHa CITIOCOOHOCTH K 00YUEHUIO U 3aIIOMHUHAHUIO);

- MOSIBJICHUE BTOPOM CUTHAJIIBHOM CUCTEMBI: CJIIOBO, peub (0OMEH MH(popmaluei, cu-
cTeMa OOIIeHUs);

- KOJIJIEKTUBHBIH ) 00pa3 *U3HU, KOTOPBINA CIIOCOOCTBYET 3allUTE OT BParoB, yaepKa-
HUIO TEPPUTOPHMU;-CO3TAET CPEAY, B KOTOPOM MPOUCXOAUT NEpeIaya OmbITa IPYyr IAPYyry
1 o0yueHHe NOTOMCTBA, T.€. JaeT aJaNTUBHbIE IPEUMYIIIECTBA;

- CYIIECTBEHHBIM MOMEHTOM 3BOJIIOLIMU YEJIOBEKA SIBUJIACH KYJIBTYPHAs IBOJIFOLUS.

KyabTypHast 3BOJIOLMS — 3TO MOCTENEHHOE Pa3BUTHE U HAKOILIEHUE KYJIbTYPHOIO
Hacieaus, T.e. CyMMbl 3HaHMU U Tpaguuui. KynbTypHoe Hacienue nepenaercs u3 Io-
KOJIEHUSI B TIOKOJIEHHE MyTeM oOydeHus. Paznuuns mexay denoBekoM XX B. U KaMEH-
HOTO 10 MOP(OJOrHYECKUM MPU3HAKAM, B TOM UYHCIIE N0 €MKOCTH Yeperna, HEBEIUKH,

HO pa3jiniuig B UX KYJIbTYPC OI'POMHBI. HOBTOMy YCJIOBCK ABJICTCA PC3YJIbTATOM H Op-

159



raHUYECKOM, U COLMAIBHOM (KyJIbTYpHOI) 3BOJIIOIIMH. bosee TOro, moJyinHHO OMO3HAa-
BaTeJIbHbBIC TPU3HAKU YeJIOBEKa BHIPA0OTAUCH B Mpoliecce KyabTypHOU 3BomonuH. [1o-
ATOMY HauOoJiee CYIIECTBEHHBIE Pa3JIMyUsl MEXKIY YEJIOBEKOM U KUBOTHBIM JIekKaT B
cdepe uernoBeYeCKOro pasyMa, a He Tesa. YeaoBeK UMEET CIIOM, WU CJIOU, HAJIOKEHHBIE
coIMaabHON (KYJIbTYpHOU) 3BONIONIMEH. «YUenoBeKk — >KMBOTHOE, HAJACICHHOE KYJIbTY-
po».

3 DTanbl 3BOJIONMH YeJ0BeKAa PAa3yMHOr0. DTalaMy 3BOJIIOLHUH YEA0BEKA pa3yM-
HOTO SIBJIAIOTCS Psi/i EPEXOJIHBIX UCKOMAaeMbIX (HOPM, XapaKTEPUCTHKA KOTOPBIX MpPe.i-
CTaBJIEHA HUXKE.

Ocobennoctu ascmpanonumexa: poct 130-150 cm; 00beM ToJIOBHOTO MO3Ta OKOJIO
550 cM®; HepenBUTaIiCh HA 3aIHHX KOHEYHOCTSIX B IIONYCOFHYTOM COCTOSHHH, HE H3r0O-
TaBJIMBAJIU OPYIUS TPYJa; MUTATUCh MPEUMYIIECTBEHHO MSICHOW MUIIEH; MOIIHBIE Ye-
JIIOCTHU Y 3yObl; CILTIOIIHON HAJAOPOBHBIN BaJIMK.

3HauuTenbHO OoJiee OJIM30K K COBPEMEHHOMY YENIOBEKY, M0 CPaBHEHHUIO C aBCTpa-
nonurekamu, Yenosek ymensiii — Homo habilis, Bo3pact koToporo omnpenenex B 2 MIIH.
JeT. SIBnsercs TBOPLUOM TajieuHON KyJibTypbl. KpoMe Hero, 3BOJTIOLMOHHBIN psifi yeno-
BEKa MPEJCTABIICH JIPEBHEHIIMMU JIFOIbMU (apXaHTPOIIaMM): TEIAHTPOI, MUTEKAHTPOII,
CUHAHTPOII, T'ei1enb0eprcKiuil 4esoBeK, aTIaHTpoI, 3TH (OPMbI OTHOCIT K OJHOMY
00JIBIIIOMY BHUY, WM HAABUY (KOMIUIEKCY BUI0B) — HOMO erectus, cymiecTBoBai npu-
MEpHO ¢ 2 MJH. 10 140 TeiC. N€T Ha3aa, APEBHUMH — HEaHJEpTasel] U JIIOJAbMU COBpE-
MEHHOTI'O TUI& = KPOMaHbOHEII.

IMumexanmpon uMen o6beM ronoBHOTo Mosra 750-900 cmM’, HU3KHii, CHIBHO CKO-
IIICHHBI ‘Ha3a]] 7100, CIUIONIHON HaJOPOBHBIN BAJIUK, MACCUBHYIO, HE UMEIOIIYIO MO00-
POJIKa HIDKHIO 4entocTh. OHM HM3TrOTaBIMBAIU OPYIUs TpyZAa, XKUJIM B MEUIEpax, BEJIU
CTaJHbIA 00pa3 )KU3HU, UMEIIH 3a4aTKH PEYH.

VY cunanmpona o0beM TroJ0BHOTO Mo3ra aoxoawt g0 1200 e, V Hero GbLI MEHb-
IIUH, 4YeM Y MUTEKaHTPOIIa, JTUIEBOM Yeperl, CHAHAHTPOIbI U3TOTAaBIUBAIN OPYIUs Tpya

H II0JIb30BaJINCh OTHEM.
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OGBeM TOIOBHOTO MO3ra Heandepmansya coctapisit 1200-1500 cm®. V Hero coxpa-
HUJIUCh HAIOPOBHBIC BAJTMKHU, OTHOCUTEIHHO HU3KHUH JI0O, MaCCUBHASI HIKHSS YEITIOCTh
C 3a4aTKOM MOJ0OpPOJOYHOro BhICTyNa. Heanaepranblpl KWK B MEUIEpaX, YMEIH J0-
OBIBaTh W TMOJJEPKUBATH OTOHb, HAOI01ATIOCh pa3JeiieHUe TPY/la, epeaBaal HaBbIKU
OTOMKaM.

Kpomanvonyst umenu o6bemM roaoBHoro mosra jgo 1600 CMS, poct 180 cM, BBICOKHUIA
7100, CrilayKeHHbIE HAOPOBHBIC BAJIMKH, PA3BUT MOIO0POAOYHBIN BRICTYI.-KpoMaHbOH-
(bl CTPOWJIU JKUJIMIIA, IIWJIM OJICK/Y, Y HUX MOSBHINCH 3a4aTKU PEJIMIUAW U KYJIbTYPBHI.
duoreHeTHYECKOE IpeBO poaa HOMO m ero Onkalivx MPEIKOB MPEACTABICHO Ha
pucynke 11.

4 Pacebl yesioBeka U myTH ux popmupoBanus. Yeroseueckue pacvl — 35T0 UCTOPU-
YECKU CJIOKUBIIUECS TPYIIBI JIOJIEH, 00BETMHCHHBIX OOITHOCTHIO MPOUCXOKACHUS U
CXOJICTBOM HEKOTOPBIX  BTOPOCTENEHHBIX  MOPQOIOTrHYECKUX npu3HakoB. [Ipu
CPaBHUTEIBHOM  HM3y4YeHHH MOP(OJIOTHYECKUX OCOOCHHOCTEH MpeIcTaBUTENel pa3-
JUYHBIX pac, BUIHA YpE3BbIUAHAS U3MEHUYMBOCTh HX IO PSIY MPU3HAKOB: IIBET KOXH,
paaykHoM 000JI04KH TJa3, opma -BEpXHEro Beka, HOca, r'yd, TOJIOBBI M julia, dhopma
yepera, XapakTep U CTENeHb pa3BUTHS BOJIOCSHOTO MOKPOBA Ha roJioBe, Jmie (0opoaa,
YCBI) W TeJe, MPOMOPIMH TeJIa, POCT | Jp.

OCHOBHBIC YEJIOBEUCCKUE PACHI: esponeoudnas (y3Koe JIUIO, Y3KUH BBICTYIAIOIIHA
HOC, TOHKHE TyObl; MSTKHE TIPSIMBbIC WU BOJHHUCTHIE BOJIOCHI, IIBET KOKU OT O€JIoro 110
CMYTJIOTO, IIBET I'7ia3 OT CBETJIO-TOJYOBIX JI0 YEPHBIX, CUIbHAS OOBOJIOMICHHOCTH TEJa),
Hezpouonds. (YEpHBIN 1BET KOXKH, YEPHBIE KypuaBbIe BOJIOCHI, ITMPOKUN IJIOCKHA HOC,
TEMHBIE. FJIa3a, TOJICThIE TyObl, CpeHsIs CTENEHb OOBOJIOMIEHHOCTH TEJA) U MOH2OJI0UO-
Has (MIOCKOE IMPOKOE JIMIIO, KOCOM pa3pe3 TIiia3, KECTKHE YEPHBIC MPSIMBIC BOJIOCHI,
KEJITOBATO-CMYTJIBIA IBET KOXH, ciabas 0OBOJIOIIEHHOCTh Teia. Tpu TIaBHBIE pachl
paznuyaroTcs M pacnpocTpaHeHUuEeM. ABCTpalio-HETpOMJIHAA paca paHee ObLIa pacrpo-
ctpanena B Ctapom Cgere; eBponeouanas — B EBpone, CeBepnoit Adpuke, [lepenneit

A3suu u CeBepnHoit Unnun; monronounnnas — B FOro-Bocrounoii, CeBepHoii, L{enTpans-
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HOil 1 Boctounoit Asun, CeBepHoii u IOxHol AMmepuke. Mexay OOnbIIMMH pacaMu,
KaXK7asi U3 KOTOPBIX COCTOUT M3 HECKOJIbKMX MEHBIIINX, €CTh EPEXOIHbIE (POPMBI.

B kauecTBe OCHOBHBIX J10Ka3aTEIbCTB €AMHCTBA YEIOBEYECKUX pac MOKHO IIPUBE-
CTH CIJIEQYIOIIME: OTIMYUTEIbHbIE PU3HAKU PAC SBIIAIOTCS BTOPOCTENEHHBIMH U HE 3a-
TparuBarOT BUAOBBIX MPU3HAKOB YeaoBeKka pa3yMHOIO, IJIOJOBUTOCTh IMOTOMCTBA IIpU
MEXPpacoBbIX Opakax. Y JItoJIel BCeX pac OAMHAKOBBI OCHOBHBIE YEPThI UX OPraHU3aLUU
(cTpoeHue ckeneTa, MbIIIL, MO3ra), HOPMAaJbHO Pa3BUThI OPraHbl U XapaKTEPHBIE MPU-
3HAaKU, UM CBONCTBEHHBI OOLIHOCTh YMOPHMOHAILHOIO Pa3BUTHS, HACIACHCTBEHHBIX OCO-
OEHHOCTEM, CTPYKTYpPbI OEIIKOB, HyKJIEMHOBBIX KHCIOT. Yncao xpoMocoM (46), KoTopoe
CTPOr0 TOCTOSIHHO JJIS KJIIETOK KaKJIOTO BUJA, SIBISETCS OJMHAKOBBIM y MPEICTABUTE-
Jeil Bcex pac uejoBeka. Bce OHM crOCOOHBI K MBIIUIEHUIO, TICUXUYECKOU JIEATENbHO-
CTH, KyJbTYPHOMY pa3BUTHIO. BHONOrus pasMHOXKEHHS; YXOJ 332 IOTOMCTBOM B CYIIIE-
CTBEHHBIX YE€PTaX OJIMHAKOBBI Y Pa3JINYHBIX pac. JONOJIHUTENBHBIMU J10KA3aTEIbCTBAMU
€IMHCTBA YEJIOBEUECKUX pac CIyKaT, HalpUMEp, JOKaIU3alus y MpeAcTaBuTeNe Bcex
pac KOXHBIX Y30pOB THIIa AYT Ha BTOPOM Hajiblie (y YeI0BEKOOOpa3HbIX 00€3bsH — Ha
ISITOM), OJMHAKOBBIM XapaKTep pacHOJIOKEHUsI BOJIOC HA rojioBe. B To e Bpems 1o
Macce MO3ra pasjinyus MEXY OTACIbHBIMU TEPPUTOPHAIBHBIMU IPYIIIAMH OKa3bIBa-
I0TCS1 OOJIBILINMU, YEM MEXAY-Pa3HBIMU OOJIBIIMMU pacaMu.

Pacel nosBUIIMCH B pe3yJIbTAaTEe pacceaeHus U reorpaduyeckoil N30sUuu IPEeIKOB
COBPEMEHHBIX JIOASH B pa3HbIX NPUPOAHO-KIMMATHUYECKUX YCIOBHSX. PacoBwle mpu-
3HAaKU HacleACTBeHHbl. OHU BO3HUKIIM IOJI HENOCPEICTBEHHBIM BIIMSHUEM CPENbI, U
yacTh U3 (HUX HOCWJIA aJanTUBHBIN XxapakTep. OCOOCHHOCTH pac Kak aJanTalud K
OKpPYKAIOIUM YCJIOBUSM pAa3BWJIMCh B TOT MOMEHT, KOT/Ia Y€JIOBEK ObLI MOJHOCTHIO
3aBUCHM OT HUX. OOBIYHO pacoBbl€ NMPU3HAKHU CBSI3aHbl C YACTHBIMU IPUCIIOCOOJICHUS-
MHU.

daxkTopaMu pacoreHesa sIBISIFOTCS: HACJIEICTBEHHAs! N3MEHYMBOCTb, ECTECTBEHHBIN
otoop, nzoysanusa. C BO3BHUKHOBEHUEM 4YEJIOBEKA KAaK COLMAJIBHOIO CYIIECTBA OMOJIOTHU-

geckrue (aKkTOphl IBOJIONMH OCIAOJISIIOT CBOE JCUCTBUE. 3HAUUTEIbHAS U3MEHYHUBOCTh
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YEJIOBEUECKHX OIS 10 pa3HbIM MOP(HOJIOTHYECKUM MPU3HAKAM, KOTOpas SIBIIS-
€TCSl XapaKTEepHOUM WX OCOOCHHOCTHIO, OOYCIIOBIIEHA CIIA0BIM JaBICHUEM €CTECTBEHHO-
ro oroopa. JlaBieHune NOMyasSUOHHBIX BOJIH U U30JSILIUM TaKXKE€  PE3KO COKpPAIAETCH.
DBOJIOINMOHHBIM (PAaKTOPOM, KOTOPBIM COXpaHSET MpeKHEe 3HAUCHHE, SBIICTCI MyTa-
[IMOHHBIN MpoIIeCC.

B o0uiem, Bce cOBpeMEHHOE YEJIOBEYECTBO MPUHAIIEKHUT K €IUHOMY MOIUMOPM-
HOMY BUay — YenoBek pazymHsbiii (HOmMo sapiens). EnuHCTBO YenmoBeuecTBa OCHOBAHO
Ha OOIIIHOCTH MPOUCXOXKICHHUS, TPAKTUUECKU OJITMHAKOBOM YPOBHE 00INEFro (Pu3nuecko-
IO M yMCTBEHHOTO Pa3BHUTHsI PEACTABUTEINCH BCEX  pac.

DBOJIIOIMS YEJIOBEKA MPOXOIUIIa Yepe3 HECKOIbKO KPYMHBIX 9TANOB, KAXKIBIA U3 KO-
TOPBIX OTMeYasicsi mpuoOpeTeHreM crenuuyeckux s yelnoBeka ocobeHHocteil. K
MPSIMOXO0KJICHUIO MPEJOK YEJIOBEKA Mepenie Ha CTaauM, aBCTPAIONUTEKA. Y BEIIMUCHHE
MacChl MO3ra U KOHCTPYKTHBHBIE €TI0 U3MEHEHUS CONPOBOXKAAINCH COBEPUICHCTBOBAHU-
€M YMCTBEHHBIX CITIOCOOHOCTEH. ITOT MPOIECC B 3HAUUTEIILHOU Mepe ObLT 00YCIIOBIICH
TPYZIOBOM ACSATEIHHOCTHIO, M3TOTOBICHUEM » OpYAUI Tpyda M OOMIECTBEHHBIM 00pazoM
xwu3nu (Homo habilis, Homo erectus). . JIprkyiie cuaol aHTpororeHe3a Oblil OHOCOo-
[IUAJTBLHBIA 0TOOP — BEDKMBAHUE TAKUX TPYIIN MPEAKOB JIFOJIEH, KOTOphIe 00anamu  00-
Jiee COBEPIIEHHOW OpraHM3allieil BHYTPUBUIOBBIX OTHOIIEHUN (COBMECTHOE J100BIBA-
HUE MUIIKM, COBMECTHAsE 3alllTa OT Bparos, 3a00Ta 0 MOTOMCTBE U JIp.). bruocounanbHbIi
0TOOp MOCTENEHHO CTAJT YCTYIATh MECTO COIUATIBHBIM (haKTOpam.

OnHako 4eNnoBeK Kak OWOJOTUYECKUU BUJI  MPOJOIKAET ObITh MOABEPIKEH JICH-
CTBHIO 3aKOHOB XKMBOW MpupoAbl. Ero manpHeuIas 3BOIIONUS OCTACTCS TECHO CBSI3aH-

HOU C 3BOIOLIMEN MHOKECTBA BUJOB PACTEHUM, ’KUBOTHBIX, MUKPOOPTaHU3MOB™.

Bonpocs! 1151 3aKkpenJieHusi MaTepuaJa.

1. Kakue hakThl JOKa3bIBAIOT MPOUCXOXKICHUE YETIOBEKA OT )KUBOTHBIX ?
2. Kakue nMeroTcs OCHOBaHUS JIsl OTHECEHUS YEJI0OBEKa K TUITY XOPAOBbIE, Kiac-
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cy Manekonuraromue, otpany [Ipumarsr?
. BunoBsie npu3Haku YenoBeka pa3yMHOTO.
. buosiornueckrie npeanocbUIKA dBOJIIOIUN YEIOBEKA.
. CoumanbHple NPEANOCHUIKHA 3BOJIFOIUN YEIOBEKA.
. OCHOBHBIE 3Tarnbl 3BOJOIUU YelloBeKa.
. Muddepennmanus YenoBeka pazyMHOro Ha pachl. @aKkTOphI pacoreHesa.
. B uem cocTodT nokazarenbcTBa €QMHCTBA pac?
. Bo3Mo>kHbBIE MTyTH 3BOJIIOLMHN YEJIOBEKa B OyAyIIEeM.

O 0N D =~ W

*[Ipumeyanue: 6onee MOAPOOHO MaTEpHall TEMbI U3JIOKEH B y4eOHUKAX; PEKOMEHIyeM Impopado-
TaTh JaHHBIN MaTepuai o kaure A.B. SI6mokosa, A. I'. FOcydosa (1989).
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1969)

Puc.1 Myraunu miomosoii mymiku (Drosophila melanogaster)
(n3 Llmvmepmana — o W.U. llImansrayseny,
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HosoposueHbie
ocobu

Jludpche peH L blas
CMEPTHOCTD

Bupocapie

acnil

MECTHOTO
Mnpoycxoxie LA

CayuaiiHsie
HMMUTPAHTER W

Puc.2. EcrectBennsiii ot60p cpeau yxeit (Natrix sipedon) 03. Dpu : Ha CBETIIBIX H3BECTKOBBIX CKasax
OCTPOBOB MPOUCXOIUT U30OUpATEIIbHAS STUMHUHAIINSA TEMHBIX (OPM
(mo IT. Dpauxy u P. Xonmy, 1966)
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(mo H.B. TumodeeBy-Pecosckomy u np:-1977)

F — nokonenus. Ha monmynsiuoHHBIX KPUBBIX 3alITPUXOBAHbI TMMUHUpYEMbIE BapuaHThl. Bennunna
IYTU TIpU 0TOOpE BHYTPHU MOKOJICHUS COOTBETCTBYET LIMPOTE HOPMBI PEAKIMH 10 JAHHOMY IPU3HAKY

170



Puc. 4. Cxema mocne1oBaTeIbHOTO YCIIOKHEHUS! OHTOT€HEe3a MHOTOKJIETOYHBIX B IPOLIECCE IBOTIOLIUH.
A — pa3MHOXeHHe CBOOOIHO XUBYIIMX OJHOKJIETOUHBIX; b — OHTOreHe3 KOJIOHUU OJHOKIJIETOUYHBIX
tuna Volvox [mpoucxoaut auddepeHIrpoBKa KIECTOK Ha MOJOBbIE (YCPHBIM) M COMaTHYECKUE]; B —
OHTOTEHE3 MHOTOKJICTOYHOTO OpraHu3Ma THIa THAPHI (TPUOABISIOTCS CTaIuM OJACTyIIbl U TaCTPYJIb);
I" — oHTOreHe3 NEePBUYHOIO JIBYCTOPOHHECHMMETPUYHOTO KHBOTHOTO (IpHOaBisieTcs Me3oaepma);
— OHTOI'€HE3 BBICLIETO IBYCTOPOHHECUMMETPHUUYHOTO kUBOTHOTO (110 A.H. CesepuoBy, 1935)
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Puc. 5. IIpumep anaGonuu. ‘Pa3Butue rpyaHbIx miaBHUKOB Mopckoro neryxa (Trigla lucerna); 4 —
KPYIHBIA MajieK ¢ IJIaBHUKAMH TUIHYHOTO /I OBIYKOB CTPOCHUS (BCE JIyUH COCIMHEHbI TIEPETIOHKON );
b — OGonee KpymHBIA MaNEK, Y KOTOPOTO HAMETHUIIOCh 000COOJICHHE TPEeX MEPBhIX Jyuei; B — B3poc-
nas peiba ¢ Tpems HaiblieoOpa3HbIMU MpHUAAaTKaMH B nepeaHel yactu raBHuka (mo A.H. CesepiioBy,
1939)
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Puc. 6. Ilpumep neBuanmu u apxaiakcuca. Pa3BUTHE KOCTHBIX YEIIyH U BOJIOC: 4 — KOCTHAs yelyst
pbIO; 5 — poroBas yemnryst penTuinii; B — Bosoc MiekonuTaouiero. OnuHapHble CTpeIKu — aHabo-
nusd, oT A Kk b — neBuanus, ot b k B — apxaakcuc. [Ipy BO3HUKHOBEHHH BOJIOCA IPYIIIA UCXOIHBIX
SMUAECPMAIBHBIX KJIETOK HE BBIISTYMBAETCSI, a OITYCKAeTCsl B KOXKY, B JaJIbHEHILIEM BCE pa3BUTHE 3a4aTKa
HE MOBTOpsET ¢rutoreHeTrnyeckoro pazsutus venryu (mo A.H. CeseprioBy, 1939)
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Puc. 7 Cxema KOHBEPreHTHOTO (B-“— CHHXPOHHOTO, / — aCHHXPOHHOTO), MmapauieasHoro (/1), muBep-
TeHTHOTO (b) pa3BuTHs TPy U GUIETHYECKON 3BOMOLIUHN (4). BUIHO, 4TO mapasienu3M MOXKET OBbITh
OIpeieNieH KaKk KOHBEPIreHTHOE CXO0/ICTBO, BO3HUKIIIEE HA OCHOBE TUBEPTeHIIMU (OPHT.)

a, b, c... mn — pazubie npuzaakn (o A.B. SlonokoBy u A.I'. FOcydoy, 2006).
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Puc. 8. Cxema riaBHBIX HaIllpaBICHUH OMOIOTUYECKOT0 Mporpecca: apoMopo3sl (8) H300paKeHbI B
BHjIE IT0IbeMa Ha OoJjice Bbicokue ypoBuu (//, I11); uanoanantaiiuy — B BUIe OTKIOHEHUI HA JaHHOM
ypoBHe (D); crienmanu3anus kak 4yacTHBIH Citydail uanoagantaimy (S); oomas aereHepanms Kak mnepe-

XO0J1 Ha HIOKEJIeKaIHi YpoBeH»b ()
(mo A. H. CesepuioBy, 1939)
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IMTepunonepmel,
CarosHuKoOBSE,
BeHHeTHTOBLIE

[TanoporHHKOBHIHBLIE
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MXH
3eneHnte
BOAOPOCIH

Puc. 9. ®unoreHe3 0CHOBHBIX Ipymi pacteHuit (opur. pucyHok C.B. Meiiena)
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Puc.10 Cxema ¢unorenun sxuBoTHoro mupa (o B.A. loremto, 1981)
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THETET HEOAHTPOI (Kpomanionerr)

H. 5. sapiens, (3-4 MjIH.4e10BCK)

100
THIC. JIeT fe=
MAJTEOCAHTPOI
(Heannepraneu)
| . 5. neandertalensis
750 01-:‘(210 10 Thic.uenoBeK)
ThIC. JeT
: YENOBEK PA3YMHbIi
500 Homa sapiens

(oK0N0 | MAH.4EN0BEK)

APXAHTPOII (Yenosex npaMoxoasiimii)
\ﬁ\f{ﬂna erecius

THIC.

Oxono 125 Teic. yenoBekx)

YEJIOBEK YMEJIBIA

Homo habilis (HecKoaBKO MAH.YMel0BEK)

ABCTPAJIOINMUTEKH
Australopithecus

MIIH JieT \ V4

Puc. ¥1. ®unorenernueckoe ApeBo poga Homo u ero 6moxaimmx npeakos. OOpaiaeT BHUMaHHE TUITHY-
HBI JUIsT BCEX APYTUX BETBEH JpEBa JKU3HU ITyYKOBHJIHBIM, MYTOBUATBI XapaKTep pa3BUTHUS OTAEIbHBIX
BETBEH, OTpaXKaroLMH IOCIIENI0BATEIbHO HACTYINABIINE MEPUOIbl aJAaNTUBHOM paauanuy (aJuloreHesa)
(OpUrMHAIBHBIM PUCYHOK 10 JaHHBIM Pa3HbIX aBTOPOB)
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