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JJ:HCll,HrrJlHHa «30oJlorH5I» 5IBJl5IeTC5I 065I3aTeJlhHOH COCTaBJl5IlOlll,eH rrpOrpaMMhI

rrOJJ,rOTOBIill aCrrHpaHTOB rro HayqHOH Crrell,HaJIhHOCTH 03.02.04 - 300JlOrH5I (6HOJlOmqeCKHe

HayKH).

Crrell,HaJIhHOCTh 03.02.04 - 300JlOrH5I HarrpaBJleHa Ha rrOJJ,rOToBKy HayqHhIX H HayqHo-

rreJJ,arOrHqeCKHX KaJJ,poB, a TaK)Ke BhlcOKOKBaJlHcPHll,HpOBaHHhlx Crrell,HaJIHCTOB rrpaKTHKoB,

3aHHMalOlll,HXC5I HCCJleJJ,OBaHHeM aKTYaJIhHhIX rrp06JleM CHCTeMaTHKH, 3BOJllOll,HH H 3KOJlOrHH

)KHBOTHhIX, CTpyKTypOH H cPYHKll,HOHHpOBaHHeM c006lll,eCTB 6ecrr03BOHOqHhIX H rr03BOHOqHhIX,

rrp06JleM pall,HOHaJIhHOrO HCrrOJlh30BaHH5I pecypcoB )KHBOTHoro MHpa H HX OXpaHhI.

06JlaCThlO HCCJleJJ,OBaHH5I Crrell,HaJIhHOCTH 03.02.04 300JlOrH5I 51BJl5l1OTC5I:

TeOpeTW-IeCKHe rrp06JleMhI 3BOJllOll,HH, cPHJlOreHHH, CHCTeMaTHKH H reorpacPHH )KHBOTHhIX;

TeOpeTHQeCKHe H HayqHO-MeTOJJ,HqeCKHe rrp06JleMhI 6HOJlOrHH, aHaTOMHH H cPH3HOJlOrHH

Pa3JlHQHhIX rpyrrrr 6ecrr03BOHOqHhIX H rr03BOHOLIHhIX; H3yqeHHe rrJlaHOB CTpOeHH5I Pa3JlHQHhIX

TaKCOHOB )KHBOTHoro ll,apCTBa; )l(HBOTHhIH MHp KaBKa3a, rrp06JleMhI ero coxpaHeHH5I.

"UeJlh 3K3aMeHa - yCTaHoBHTh rrry6HHy rrpocPeccHOHaJIhHhIX 3HaHHH COHCKaTeJl51yqeHOH

CTerreHH, ypoBeHh rrOJJ,rOTOBJleHHOCTHK caMOCT05ITeJlhHOH HayqHO-HCCJleJJ,oBaTeJlhCKOH pa6oTe.

CJJ,aqa 3K3aMeHa rro Crrell,HaJIhHOH JJ,HCll,HrrJlHHe 065I3aTeJlhHa JJ,Jl5IrrpHcy)KJJ,eHH5I yqeHOH

CTerreHH KaHJJ,HJJ,aTa6HOJlOmqeCKHX HaYK, 3K3aMeH rrpHHHMaeTC5I B 113fT K5H"U PAH me

pa60TaeT acrrHpaHTypa rro JJ,aHHoHCrrell,HaJIhHOCTH.

JJ:aHHa51 rrporpaMMa KaHJJ,HJJ,aTCKoro 3K3aMeHa rro Crrell,HaJIhHOH JJ,HCll,HrrJlHHe

pa3pa60TaHa Ha OCHOBe THrrOBOH rrporpaMMhI-MHHHMyM rro Crrell,HaJIhHOCTH, rrpeJJ,JlmKeHHOH

BeJJ,ylll,HMH B COOTBeTcTBylOlll,eH OTpaCJlH BhICIIIHMH yqe6HhIMH 3aBeJJ,eHH5IMH H HayqHhIMH

yQpe)KJJ,eHH5IMH, opraHH3all,H5IMH H yTBep)KJJ,eHHOH MHHo6pHayKH POCCHHCKOH <1>eJJ,epall,HH,a

TaIOKe JJ,orrOJlHHTeJlhHOH rrporpaMMhI perHOHaJIhHOH HarrpaBJleHHOCTH, pa3pa60TaHHOH

HayqHhIMH COTpYJJ,HHKa~m 113fT KEH"U PAR.

IIporpaMMa - MHHHMyM

(ocHOBI-Ian)

KaHJJ,H)l.aTCKOro 3K3aMeHa no CneUHaJIbHOCTH 03.02.04 - 300JIOrHn

(6HOJIOrH'IeCKHe I-IayKH)

B OCHOBy HaCT05Illl,eH rrporpaMMhI rrOJlO)l(eHhI JJ,HCll,HrrJlHHhI, H3yqaJOlll,He MHOroo6pa3He

)KHBOTHoro MHpa, cTpoeHHe, )lill3HeJJ,e5lTeJlhHOCTh H rrOBeJJ,eHHe )KHBOTHhIX, HX rrpoHcxmKJJ,eHHe,

3BOJllOll,HOHHYlO POJlh B 6HoccPepe H )KH3HH qeJlOBeKa, pall,HOHaJIhHOe HCrrOJlh30BaHHe H oxpaHy.

ITporpaMMa pa3pa60TaHa 3KcrrepTHhIM COBeTOM BhlcIIIeH arreCTall,HOHHOH KOMHCCHH rro

6HOJlOfHQeCKHM HayKaM.

HaKOrrJleHHe 300JlOfHQeCKHX 3HaHHH B aHTHQHOe BpeM5I, cpeJJ,HeBeKoBhe, 3rroxy

B03pmKJJ,eHH5I. CTaHOBJleHlle cOBpeMeHHoH 300JlOmH B 18-oM - 19-oM BeKax. POJlh K. JIHHHe5I

B C03JJ,amUI CHCTeMaTHKH. BKJlaJJ, B pa3BHTHe 300JlOfHH, BHeceHHhIH BhIJJ,alOlll,HMHC5I

cPpaHll,Y3cKHMH YQeHhIMH: JI. ElOcPCpOHOM, )K. KlOBhe, 3.)K. CeHT-l1JlepoM, )K.E. JIaMapKoM.

3HaQeHHe 3BOJllOll,HOHHOH TeopHH q. JJ:apBHHa JJ,Jl51pa3BHTH5I 300JlOfHH. BhIJJ,alOlll,HeC5I 300JlOm-



3BOJIIOlI;IfOHHCTbI 19-ro BeKa: 3. feKKeJIb, <D. MIOJIJIep, ,n:. XaKCJIH, B.O. KOBarreBcKHH, AO.

KOBarreBcKHH, M.M. MeqHHKOB, H.A. CeBepuoB H LJ:p. P33BHTHe 3BOJIIOUHOHHOro MeTOLJ:aB

300JIOrHH 20-ro BeKa B TpYLJ:aXA. PeMaHe, K. nopeHua, n. KaHMeHa, 3. MaHpa. BbILJ:aIOmHeC5I

pOCcHHcKHe 300JIOrH 20-ro BeKa: AH. CeBepuoB, M.M. IIIMarrbraY3eH, M.A MeH36Hp, n.c.

nepr, B.H. neKJIeMHIlIeB, B.A ,n:oreJIb, IT.IT. MBaHoB, AA 3axBaTKHH, AB. MBaIloB, AA

3eHKeBHq, ,n:.H. KaIllKapoB, AH. <DOpM030B, C.M. OmeB, M.C. fHJI5IpOB, f.IT. ,n:eMeHTbeB, B.r.

fenTHep, E.H. ITaBJIOBCKHH, K.11. CKp5l6HH H LJ:p.

ITpHHUHnbI cOBpeMeHHoH CHCTeMaTHKH )KHBOTHbIX. <DHJIOreHeTHqeCKHe H c]leHeTHqeCKHe

CHCTeMbI. 3aLJ:aqH c]lHJIOreHeTHqeCKOH CHCTeMaTHKH. OCHoBHbIe TaKCOHOMHqeCKHe KaTeropHH B

300JIOrHH. MepapxH5I TaKCOHOB. BHLJ: KaK OCHOBHa5I 3JIeMeHTapHa51 eLJ:HHHua CHCTeMaTHKH.

nHOJIOrHqeCKa51 H THnOJIOrHqeCKa5I KOHuenUH5I BHLJ:a. KpHTepHH BHLJ:a H HX LJ:HarHOCTHKa.

ITOJIHTHnHqeCKa5I KOHuenUH5I BHLJ:a. BHYTPHBHLJ:OBa51 CHCTeMaTHKa (MHKpocHcTeMaTHKa).

P33BHTHe UHToreHeTHqeCKOrO H 6HOXHMHQeCKOrO nOLJ:XOLJ:OBB CHCTeMaTHKe. OCHOBbI

300JIOrHQeCKOH HOMeHKJIaTypbI. 3KOJIOrHQeCKHe CHCTeMbI )J<HBOTHbIX H CHCTeMbI )J(H3HeHHbIX

(POpM. ITYTH 06p33oBaHH5I TaKCOHOB H )J(H3HeHHbIX c]lOpM. MOHOc]lHJIH5I H nOJIHc]lHJIH5I:

feorpac]lHQeCKOe pacnpOCTpaHeHHe )KHBOTHbIX. IToH5ITHe 06' apearre. POJIb HCTOpHQeCKHX,

reorpac]lHQeCKHX H 3KOJIOrHQeCKHX c]laKTOpOB B c]lopMHpoBaHHH apearra. TeopH5I LJ:peHc]la

MaTepHKoB H ee 3HaQeHHe LJ:JI5IpeIlleHH5I HCTOpHQeCKHX np06JIeM. 300reorpac]lH5I. YQeHHe 0

ueI-ITpaX npoHcxo)J{LJ:eHH5I )KHBOTHbIX. 300reorpac]lHQeCKOe paHoHHpoBaHHe CYIlIH H MHpoBoro

OKeaHa. 300reorpac]lHQeCKHe 06JIaCTH, THnbI apearroB. 300reorpac]lHQeCKHe KOMnJIeKCbI.

3BOJIIOUHOHHa51 300reorpac]lH5I. I1arre0300reorpac]lH5I. [eorpac]lHQeCKa5I 30HarrbHOCTb H

n05lCHOCTb KaK c]laKTop pacnpeLJ:eJIeHH5I )J<HBOTHbIX. BepTHKarrbHa51 n05lCHOCTb B ropHbIX

CHCTeMax. BepTHKarrbHa5I 30HarrbHOCTb MHpoBoro OKeaHa H npeCHOBOLJ:HbIX BOLJ:OeMOB.

fHLJ:pOTepMarrbHbIe 30HbI H oc06eHHocTH HX c]laYHbI.

)KHBoTHbIe B 3KOCHCTeMax 3eMJIH. feOJIOrHQeCKa51 POJIb )KHBOTHbIX. <DOpMHpoBaHHe

OCaLJ:OQHbIX nopoLJ:. POJIb B reOXHMHQeCKHX UHKJIax. OCHoBHbIe Tpoc]lHQeCKHe rpynnbI

)KHBOTHbIX. ITOJIo)J(eHHe' B uen5lx nHTaHH5I H Tpoc]lHQeCKHX ypOBH5IX. 300Macca.

KOJIHQeCTBeHHa5I oueHKa Tpoc]l0-3HepreTHQeCKOH pOJIH )KHBOTHbIX B 3KOCHCTeMax. THnbI

6HoueHOTHQeCKHX OTHOIlleHHH Me)KLJ:Y )J(HBOTHbIMH H Me)J{LJ:Y )KHBOTHbIMH H LJ:pyrHMH

opraHH3MaMH. CpeLJ:006p33YIOma51 LJ:e5lTeJIbHOCTb.POJIb p33HbIX rpynn )KHBOTHbIX B p33BHTHH

c]lJIOPbI H paCTHTeJIbHOCTH 3eMJIH. ITpHcnoc06JIeHH5I )KHBOTHbIX B )KH3HH Ha cYIlle.

ITpaKTHQeCKHe BonpocbI 300JIOrHH. )KHBOTHOBOLJ:CTBO. ITpoMbICeJI )KHBOTHbIX.

nHOTeXHOJIOrH5I. )KHBoTHbIe - BpeLJ:HTeJIH pacTeHHH. POJIb B 6HOnOBpe)KLJ:eHH5IX MaTepHarroB.

ITap33HTOJIOrH5I, np06JIeMbI MeLJ:HUHHbIH BeTepHHapHH. AKKJIHMaTH3aUH5I H peaKKJIHMaTH3aUH5I

)KHBOTHbIX, pe3YJIbTaTbI H nOCJIeLJ:CTBH5I.OxpaHa peLJ:KHXH BbIMHpaIOmHX BHLJ:OB.COBpeMeHHbIe

np06JIeMbI oxpaHbI )KHBOTHoro MHpa.

M3YQeHHe Mopc]lOJIOrHH )KHBOTHbIX Ha Bcex ypOBH5IX opraHH3aUHH )KHBbIX CHCTeM.

OpraHH3MeHHbIH ypoBeHb opraHH3aUHH )KHBOTHbIX. nHOJIOrW-IeCKHe 3aLJ:aQH, peIllaeMbIe B

npouecce )KH3HeLJ:e5lTeJIbHOCTHH p33BHTH5I opraHH3Ma. <DyHKUHH opraHH3Ma, 06eCneQHBaIOmHe

06MeH BemeCTB, CB5I3b C oKpY)KaIOmeH CpeLJ:OH, caMoperyJI5IUHIO )KH3HeHHbIX npoueccoB H

caMoBocnpOH3BeLJ:eHHe. OpraHH3M KaK ueJIoe. YpOBHH opraml3aUHH )J(HBoro OT

MOJIeKyJI5lpHOrO, KJIeTOQHOrO, opraHH3MeHHoro, BHLJ:OBOrOLJ:O6lloueHOTHQeCKoro.

CpaBHHTeJIbHa5I MOJIeKyJI5lpHa5I 6HOJIOrH5I H UHTOJIOrH5I KaK p33LJ:eJIbI cpaBHHTeJIbHOH

MOpc]lOJIOrHH.

OCHoBHbIe TllnbI opraHll3aUHH )KHBOTHbIX. OLJ:HOKJIeTOQHbIe H MHOrOKJIeTOQHbIe.

MHOrOKJIeTOQHbIe HH3Il1He H BbICIlIHe: LJ:ByCJIOHHbIe, TpeXCJIOHHbIe (napeHxHMaT03HbIe,



rrepBW-IHOrrOnOCTHhle, BTOpIIqHOrrOnOCTHhle). ITepBIlqHOpOThre II BTOPIIqHOpOThle. TIIrrhI

CIIMMeTpIIII y )KIIBOTHhIX: I,J:eHTpanhHa5I, nyqeBa5I, 6IInaTepanhHa5I, MeTaMepII5I, rrocTyrraTenhHO-

BpaIIIaTenhHa5I. AnarrTIIBHOe 3HaqeHIIe CIIMMeTpIIII. CIIMMeTpII5I y O)J,HOKneTOqHhIX II

MHOrOKneTOqHhIX. ITYTII 3BOmOU:IIII CIIMMeTpIIII y MHOrOKneTOqHhIX. CMeHa CIIMMeTpIIII B OHTO-

clll1noreHe3e MHorormeTOqHhIX.

YqeHhle 0 3ap0)J,hIIlleBhIX nIICTKaX. TIIrrhI )J,p06neHII5I 3ap0)J,hIIlla. CrrOC06hI racTpyn5IU:IIII.

TIIrrhI 06pa30BaHII5I Me30)J,epMhI. 3aKna)J,Ka OpraHOB II3 3HTO)J,epMhI, 3KTO)J,epMhI II Me30)J,epMhI.

l3lIonOmqeCKIIH II MOPepO- epII3IIOnOmqeCKIIH rrporpecc rro A.H. CeBepU:OBy. ITYTII

6IIOnOrIIqeCKOrO rrporpecca: apOMopep03hI, a)J,arrTIIBHa5I pa)J,IIaU:II5I, )J,ereHepaU:II5I. ,lJ,anhHeHIlla5I

pa3pa60TKa yqeHII5I 0 6IIOnOrIIqeCKOM rrporpecce 11.11. lllManhraY3eHoM. CKOpOCTh

3BonlOU:IIOHHoro rrporpecca B pa3HhIX CIICTeMaTIIqeCKIIX rpyrrrrax II rraneOHTOnOrIIqeCKIIH

B03paCT. 3rrOXII paCU:BeTa II BhIMIIpaHII5I BII)J,OB. <DaKTophI BhIMIIpaHII5I. PenIIKThI IInII )KIIBhle

IICKorraeMhle. ,l.:(IIBepreHU:II5I, KOHBepreHU:II5I II rrapannenII3M B )KIIBOTHOM MIIpe. ITYTII

06pa30BaHII5I TaKCOHOB II )KII3HeHHhIX epOpM. YqeHIIe 0 )KII3HeHHhIX epopMax. COOTHOIIIeHIIe

TaKCOHOMIIqeCKOH CIICTeMhI II MOPCPO- 3KOnOrIIqeCKIIX CIICTeM )KIIBOTHhIX. 3aKOHOMepHOCTII

rrpe06pa30BaHII5I opraHOB B epIInoreHe3e. [OMonOrII5I II aHanOm5I opraHOB. CMeHa epyHKU:IIH,

paCIIIIIpeHIIe epyHKU:IIH, YMeHhIIIeHIIe qIICna epyHKU:IIH, KOMrreHcaU:II5I, Cy6CTIITyU:II5I opraHOB,

rronIIMepII3aU:II5I II onIIrOMepII3aU:II5I, pe)J,yKU:II5I opraHOB II )J,p. HepaBHOMepHOCTh TeMrrOB

rrpe06pa30BaHII5I opraHOB.

3BonlOU:II5I OHToreHe3a. <DopMIIpoBaHIIe 3TarrOB OHToreHe3a MHorOKneTOqHhIX. YqeHIIe 0

peKarrIITyn5IU:IIII. l3lIoreHeTlIqeCKIIH 3aKOH. TeOpII5I epIIn3M6pIIOreHe3a A.H. CeBepU:OBa.

AHa6onII5I, )J,eBIIaU:II5I,apxannaKCIIC. HeOTeHII5I II ee 3BomOU:IIOHI-IOe 3HaqeI-IlIe. Y cnO>ICHeHIIe II

yrrpoIIIeHIIe OHToreHe3a B pa3HhIX rpyrrrrax. 3M6pIIOHII3aU:II5I II )J,e33M6pIIOHII3aU:II5I OHToreHe3a.

ITp5IMOe pa3BIITIIe II C MeTaMopep030M. ABTOMaTII3aU:II5IOHToreHe3a. )l{1I3HeHHhIH U:IIKnBII)J,aKaK

cOBoKyrrHocTh OHToreHe30B oco6eH. COCTaB OHToreHe30B y o60erronhIX BII)J,OB,repMaeppO)J,IITOB,

y BII)J,OBC qepe)J,OBaHIIeM rrOKoneHIIH, y rronIIMopepHhIX II rrOnIITIIIIlIqeCKIIX BII)J,OB. '

YqeHIIe XeHHIIra 0 rrne3IIOMopepII5IX II arrOMopepII5IX. MopcporeHeTIIqeCKIIe p5I)J,hIopraHOB

OT rrne3IIOMopepHoro COCT05IHII5IK arrOMopepHOMy KaK OTpmKeHIIe MopcpOnOrIIqeCKOH 3BomOU:IIII.

113yqeHIIe COOTHOIIIeHII5I rrne3IIOMopepIIH II arrOMopepIIH B pa3HhIX CIICTeMaTIIqeCKIIX rpyrrrrax

KaK MeTO)J,ou:eHKII 3BonlOU:IIOHHOH rrpO)J,BIIHyTOCTIITaKCOHOBII peKoHcTpyKU:IIII epIInoreHe3a.

ITOKpoBHhle opraHennhI y rrpOCTeHIIIIIX, KO>KHhlerrOKpOBhI y MHorOKneTO'-IHhIX. 3rrIITenIIH

O)J,HocnOHHhIH, MHorocnoHHhIH. KO)KHhIH CIIHU:IITIIH. 3KTO)J,epManhhIHe rrOKpOBhI

6ecrr03BOHOqHhIX. 06pa30BaHIIe KyTIIKynhI y pa3HhIX rpyrrrr )KIIBOTHhIX. ,l.:(BycnoHHa5I KO>KaII3

3KTO)J,epManhHoro 3rrIITenII5I II Me30)J,epManhHoro cn05I (IIrnOKO)I<IIe, XOp)J,OBhle). <DyHKU:IIII

KO>KII. KO>KHhle )Kene3hI II IIX epyHKU:IIII. KO>KHhle rrpOII3BO)J,Hhle. 3BonlOU:II5I KO>KII y

rr03BOHOqHhIX. A)J,arrTaU:IIII rrOKpOBOBK )KII3HII )KIIBOTHhIXHa cyIIIe.

OrropHO-)J,BIIraTenhHhIH arrrrapaT. COKpaTIITenhHhle opraHennhI y rrpOCTeHIIIIIX II B KneTKax

HII3IIIIIX MHorOKneTOqHhIX (ry6oK). 3rrIITenIIanhHO-MhlIIIeqHa5I CIICTeMa KIIIIIeqHOrrOnOCTHhIX.

KO>ICHO-MYCKynhHhIH MeIIIOK qepBeH. ,lJ,IIcpepepeHU:IIpOBaHHa5I MhlIIIeqHa5I CIICTeMa

qneHIICTOHorIIX. MycKynaTypa MonnlOCKOB, IIrnOKO>I<IIX. MycKynaTypa rr03BOHOqHhIX

(BIICIIepanhHa5I, COMaTIIqeCKa5I, pOTOBoro arrrrapaTa, OCeBa5I, KOHeqHOCTeH, rna)J,Ka5I II

rrOrrepeQHOrrOnOCaTa5I MycKynaTypa).

CKeneT. HapY)KHhIH II BHyTpeHHIIH. XIIMIIQeCKIIH COCTaB. CKeneT y rrpOCTeHIIIIIX

(paKOBIIHhI, IImhI, rraHIIIIph, orropHhle epII6pIInnhI). CKeneT ry60K (II3BeCTKOBhIH, KpeMHeBhIH,

KpeMHeBo-porOBoH). TIIrrhI 06pa30BaHII5I CKeneTa (Hapy)KHhIH, BHyTpeHHIIH). CKeJIeT

KIIIIIeQHOrrOJIOCTHhIX:II3BeCTKOBhIH, pOrOBOH. OrrOpHa5I CIICTeMa y QepBeH: Ko>KHO-MycKynhHhIH

MeIIIOK, rrapeHXIIMa, rron'OCTHa5I )KII)J,KOCTh. HapY)KHhIH CKeneT: paKOBIIHhI MonnlOCKOB,

rrJTeQeHOrIIX. KyTIIKyna Kpymhlx QepBeH, rrceB)J,OKyTIIKyna KonOBpaTOK. XIITIIHOBa5I KyTIIKyna

QneHIICTOHorIIX II ee epyHKIIIIII. KO>KHhIHII3BeCTKOBhIH CKeJIeT IIrnOKO>KIIX. Xop)J,a - rrepBIIQHhIH



CKerreT XOP.LJ:OBhIX.KocTHO-Xp5IliIeBOH CKerreT II03BOHOl.lHhIX. Xp5IliIeBOH II KocTHhIH l.lepeII B

qmrroreHe3e II OHTOreHe3e. TlIIIhI l.lepeIIOB. OT.LJ:errhIII03BOHOl.lHlIKa II TlIIIhI II03BOHKOB. IT05ICa

KOHel.lHocTeH II IIrraH CTpOeHlI5I II5ITlIIIarrOH KOHel.lHOCTlI. ITPOlICXO:>K.LJ:eHlIeII5ITlIIIarrOH

KOHel.lHOCTlI. cDyHKIIlIlI CKerreTa. 3BOrrIOIIlI5I CKerreTa y II03BOHOl.lHhIX.

3BOrrIOIIlI5I CIIoco6oB IIepe.LJ:BlI:>KeHlI5III .LJ:BlIraTerrhHOr aIIIIapaTa )KlIBOTHhIX. TlIIIhI

.LJ:BlI)KeHlf5I:peCHlIl.lHOe, MhIllIel.lHOe. ,ZJ;BlI)l(eHlIe BOrrHOBOe, C IIOMOliIhlO IIplI.LJ:aTKOB,phI'IarOBOe

.LJ:BlI)KeHlIe y l.lrreHlICTOHOrlIX II TeTpaIIO.LJ:. ITrraBaHlIe, IIOrr3aHlIe, 6er, IIOrreT, phIThe.

flI.LJ:paBrrlIl.lecKlIH II paKeTHhIH CIIoco6hI .LJ:BmKeHlI5I. 3TaIIHOCTh B 3BOrrlOIIlIlI CIIoco6oB

.LJ:BmKeHlI5I.I1cIIorrh30BaHlIe TlIIIOB .LJ:BmKeHlI5I)KlIBOTHhIX B 6lIOHlIKe.

3BOrrlOIIlI5I IIlIliIeBaplITerrhHOH ClICTeMhI. BHyTplIKrreTOl.lHOe II BHyTpHIIorrOCTHOe

IIlIIIIeBapeHlIe. cDaroIIlIT03 H IIHHOIIHT03 Y IIpOCTeHIlIHX H MHOrOKrreTOl.lHhIX. BHyTplIKrreTOl.lHOe

IIHIIIeBapeHlIe y HlI311IlIX MHOrOKrreTOl.lHhIX 6e3 KH:llIel.lHlIKa (IIrraCTlIHl.laThIe, ry6KlI). IT05IBrreHlIe

BHyTpHIIorrOCTHOrO IIlIliIe'BapeHH5I y KH:IIIel.lHOIIOrrOCTHhIX II rpe6HeBlIKOB. Y CrrO)l<HeHHe

KlIllIel.lHlIKa OT 3HTO.LJ:epMarrhHOrO y KHllIel.lHOIIOrrOCTHhIX K KHllIel.lHlIKY lI3 .LJ:ByxOT.LJ:errOBy

IIrrOCKlIX l.lepBeH K CKB03HOMY KHllIel.lHHKY H3 TpeX OT.LJ:errOB- y BCeX OCTarrhHhIX )l<HBOTHhIX,

Hal.llIHa5I C KpyrrrhIx l.lepBeH. IT05IBrreHlIe IIlIliIeBaplITerrhHhIX )l(erre3 y l.lrreHlICTOHOrlIX,

MOrrrrlOCKOB. CrrQ)KHa5I IIlIliIeBaplITerrhHa5I ClICTeMa II03BOHOl.lHhIX. OT.LJ:errhI, OpraHhI II )Kerre3hI

IIlIIIIeBaplITerrhHOH ClICTeMhI (CrrIOHHhIe, IIel.leHh, IIO.LJ:)KerrY.LJ:Ol.lHa5I)Kerre3a) II lIX <pyHKIIlIlI. POrrh

ClIM6lI03a B IIlIIIIeBapeHlIlI )l<HBOTHhIX (KOparrrrOBhIe IIOrrlIIIhI II O.LJ:HOKJIeTOl.lHhIeBO.LJ:OpOCrrlI,

IIOrOHO<pOphI H Cep06aKTepHH, )KHBOTHhIe-<pHTO<parH H )KrYTlIKOBhIe, lIH<PY30plIH). THIIhI

IIlITaHH5I y )KlIBOTHhIX. 3Hal.leHHe Tpo<plIl.lecKoH CIIeIIlIarrlBaIIlIlI B 3BOrrlOIIlIlI )KlIBOTHhIX.

,ZJ;hIXaTerrhHa5I CHCTeMa. CIIeIIHarrH3HpOBaHHhIe OpraHhI .LJ:hIXaHH5I:)l(a6epHhIe IIplI.LJ:aTKH:y

KOrrhl.laThIX l.lepBeH, )l(a6phI y MOrrrrlOCKOB,paKoo6pa3HhIX, Mel.leXBOCTOB. OpraHhI B03.LJ:YIlIHOrO

.LJ:hIXaHH5Iy 6eCII03BOHOl.lHhIX: rrerKOe y rrerOl.lHhIX MOrrrrlOCKOB,rrerKHe IIayKoo6pa3HhIX, TpaXelI

y OHHXO<pOp, IIayKoo6pa3HhIX, TpaxeHHhIX (MHOrOHQ)KKH, HaCeKOMhIe); TpaxeHHhIe )Ka6phI y

BO.LJ:HhIXrrlIl.llIHOK HaCeKOMhIX. OpraHhI ra3006MeHa II03BOHOl.lHhIX II HX 3BOrrlOIIlI5I. )Ka6epHhIe

IIIerrlI B rrrOTKe y HlI311IlIX XOP.LJ:OBhIX.)Ka6phI KOCTHCThIX phI6. flerKlIe y CyXOIIyTHhIX'

II03BOHOl.lHhIX. OC06eHHC?CTH rrerOQHOrO .LJ:hIXaHH5I B pa3HhIX KrraCCaX CyxOIIyTHhIX

II03BOHOl.lHhIX. AHa3po6HOe .LJ:hIXaHHe. AHa6H03. CMeHa OpraHOB .LJ:hIXaHlI5IB OHTOreHe3e H

<plIrrOreHe3e II03BOHOl.lHhIX. COBepllIeHCTBOBaHHe MeXaHH3Ma .LJ:hIXaHlf5Iy TeTpaIIO.LJ:. ITYTH

yCHrreHH5I ra3006MeHa.

BhI.LJ:errHTerrhHa5IClICTeMa. ,ZJ;H<p<pY3HOeBhI.LJ:erreHlIel.lepe3 IIOKpOBhI. ITOl.lKlI HaKOIIrreHlI5I: y

HeMaTO.LJ: <parOIIlITapHhIe KrreTKlI, MOrrrrlOCKOB - Ke6epOBhI OpraHhI, HaCeKOMhIX -

IIeplIKap.LJ:lIarrhHhIe KrreTKlI. ITpoTOHe<PPlI.LJ:HlI y IIrrOCKlIX, KpyrrrhIx II HeKOTOphIX KOrrhl.laThIX

l.lepBeH. MeTaHe<PPlI.LJ:lIlI II He<pPOMlIKCHH KOrrhl.laThIX '-IepBeH. BH.LJ:OlI3MeHeHHhIe IIerrOMO.LJ:YKThI

- IIOl.lKlI Y MOrrrrIOCKOB, BO.LJ:HhIXl.lrreHlICTOHOrlIX, KOKCarrhHhIe )Kerre3hI y IIayKoo6pa3HhIX.

MarrhIIHrlIeBhI COCY.LJ:hIxerrlIIIepOBhIx, MHOrOHO)KeK, HaCeKOMhIX. KOHBepreHIIH5I B 06pa30BaHlIlI

MarrhIIHrHeBhIX COCY.LJ:OBy xerrlIIIepoBhIx II TpaxeHHhIX. A.LJ:aIITaIIHH BhI.LJ:errHTerrhHoHClICTeMhI K

)KH3HH l.lrreHlICTOHOrlIX Ha CYllie. He<PPlI.LJ:lIH y HH311IlIX XOP.LJ:OBhIX.MOl.leIIOrrOBa5I ClICTeMa

II03BOHOl.lHhIX. TPlI TlIIIa IIOl.leK. I1x BhIBO.LJ:HhIeIIyTlI II CB5I3lI C IIOrrOBhIMH :>Kerre3aMlI.

ITorrocTh Terra II ee <pyHKIIHH. TpaHCIIopTHhIe ClICTeMhI. TpaHCIIopT BeIIIeCTB y

6eCIIorrOCTHhIX, IIepBlIl.lHOIIOJIOCTHhIX II IIerrOMlI'-IeCKHX )KHBOTHhIX. ITPOlICXQ)K.LJ:eHlIe II

CpyHKIIlIlI IIepBlIl.lHOH, BTOplIl.lHOH (IIerrOMa) IIorrOCTeH Terra H MlIKCOIIerr5I (reMOIIerr5I).

,ZJ;lI<p<pepeHIIlI5I<pyHKIIlIH Me)K.LJ:YKpoBeHocHoH, rrlIM<paTlIl.lecI<oH ClICTeMaMlI H IIorrOCThlO Terra y

IIerrOMHl.leCKHX )KlIBOTHhIX (MorrrrlOCKOB, l.lrreHHCTOHorlIX, II03BOHOl.lHhIX). CIIoco6hI

06pa30BaHH5I IIerrOMa: Terro6rracTHl.leCKHH, 3HTepOIIerrhHhIH H .LJ:p. ITPOlI3BO.LJ:HhIe IIerrOMa y

lIrrrOKO)l<HX: IIorrOCTh Terra, aM6yrraKparrhHa5I, IICeB.LJ:OreMarrhHa5I ClICTeMhI, IIorrOCTh rOHa.LJ:.

U;errOMO.LJ:YKThIH HX <pyHKIIHH.

KpOBeHOCHa5I ClICTeMa. 3aMKHyTa5I II He3aMKHyTa5I. CB5I3h KpoBeHocHoH ClICTeMhI C

rraKyHapHoH (y MorrrrlOCKOB II lIrrrOKQ)I<HX). IT05IBrreHlIe Cep.LJ:IIay 6eCII03BOHOl.lHhIX (MorrrrlOCKlI,

l.lrreHlICTOHorlIe) II y BhICllIlIX XOP.LJ:OBhIX.OpraHhI KpOBoo6paIIIeHH5I XOP.LJ:OBhIX.3BOrrlOIIlI5I

KpoBeHocHoH ClICTeMhI y II03BOHOl.lHhIX. ITporpecCHBHoe lI3MeHeHlIe Cep.LJ:IIaB 3BorrlOIIlIlI. ,ZJ;yrlI



aOpThI, KpynI KpOBOo6pameHIUI. J1IIMepaTlFleCKa5I CIICTeMa, KpOBeTBOpHhIe OpraHhI, CeJIe3eHKa.

3BOJIIOIIII5I IIHTeHCIIBHOCTII 06MeHa BeIIIeCTB. ITepexo,n; K TerrJIOKpOBHOCTII

(rrOHKIIJIOTepMHOCTII). MarrTaIIIIII y XJIa,n;HOKpOBHhIXII TerrJIOKpOBHhIX )KIIBOTHhIX.

HepBHa5I CIICTeMaII OpraHhI "lJ:yBCTB.<DyHKIIIIII, 06eCrre"lJ:IIBa1OIIIIIe peaKIIIIIO OpraHII3Ma Ha

BHeIIIHIIe B03,n;eHCTBII5III BHyTpeHHee COCT05IHIIe. HepBHo-ryMOpaJIhHa5I perYJI5IIIII5I )KII3HeHHhIX

rrpOIIeCCOB OpraHII3Ma II rrOBe,n;eHII5I )KIIBOTHhIX Ha rrorryJI5IIIIIOHHO-BII,n;OBOM II

6IIOIIeHOTII"lJ:eCKOMypOBH5IX.

Pa3,n;pa)KIIMOCTh y O,n;HOKJIeTO"lJ:HhIXII HII3IIIIIX MHOrOKJIeTO"lJ:HhIX..IJ:IIepepY3Ha5IHepBHa5I

CIICTeMa y KIIIIIe"lJ:HOrrOJIOCTHhIXII rpe6HeBIIKOB. 0pTOrOHaJIhHa5I HepBHa5I CIICTeMa y rrJIOCKIIXII

KpyrJIhIX "lJ:epBeH. HepBHa5I JIeCTHIIIIa II 6p1OIIIHa5I HepBHa5I IIerrO"lJ:Ka y KOJIh"lJ:aThIX"lJ:epBeH II

"lJ:JIeHIICTOHOrIIX. J1ecTHII"lJ:Ha5I II pa36pOCaHHO - Y3JIOBa5I HepBHa5I CIICTeMa y MOJIJIIOCKOB.

Pa,n;IIaJIhHa5I HepBHa5I CIICTeMa IIrJIOKmKIIX. HepBHa5I Tpy6Ka - HepBHa5I CIICTeMa XOp,n;OBhIX.

CrrIIHHOH II rOJIOBHOH M03r rr03BOHO"lJ:HhIX. OT,n;eJIhI M03ra rr03BOHO"lJ:HhIX II IIX epyHKIIIIII.

ITporpecCIIBHOe pa3BIITIIe M03ra rr03BOHO"lJ:HhIX OT PhI6 ,n;O rrTIIII II MJIeKOrrIITaIOIIIIIX.

ITPOBO,n;5IIIIIIe rryTII IIeHTpaJIhHOH HepBHOH CIICTeMhI. qeperrHo-M03rOBhIe HepBhI.

CIIMrraTII"lJ:eCKa5III rrapaCIIMrraTII"lJ:eCKa5I HepBHhIe CIICTeMhI. HeHpOCeKpeTOpHa5I ,n;e5ITeJIhHOCTh

M03ra. HeHpo-ryMOpaJIhHa5I peryJI5IIIII5I )KII3He,n;e5ITeJIhHOCTII OpraHII3Ma )KIIBOTHhIX II IIX

rrOBe,n;eHIIe.

OpraHhI "lJ:yBCTB)KIIBOTHhIX. MeXaIIOpeIIerrTOphI: KOHTaKTHhIe - OC5I3aHIIe, ,n;IICTaHTHhIe -

CJIyx, paBHOBeCIIe. XeMOpeIIerrTOphI: KOHTaKTHhIe BKyca, ,n;IICTaHTHhIe 3arraXa.

<DoTopeIIerrTOphI: rJIa3a (rrpOCThIe, CJIO)KHhIe). HeIIHBepTIIpOBaHHhIe II IIHBepTIIpOBaHHhIe rJIa3a.

UBeTHOe 3peHIIe . .IJ:HeBHoe II cyMepe"lJ:HOe 3peHIIe.

OpraHhI "lJ:yBCTBXOp,n;OBhIX. Pa3BIITIIe II rrpOIICXmK,n;eHIIe OpraHOB "lJ:yBCTBy rr03BOHO"lJ:HhIX.

TIIrrhI aKKoMo,n;aIIIIII rJIa3a. 3BOJIIOIIII5I OpraHOB CJIyxa. 13IIoaKycTIIKa. CIIrHaJIII3aIIII5I II

rrpOCTpaHCTBeHHa5I OpIIeHTaIIII5I )KIIBOTHhIX.

ITOJIOBa5ICIICTeMa. ITOJIOBhIe KJIeTKII rrpOCTeHIIIIIX. TIIrrhI 5I,n;epHhIXIIIIKJIOB y rrpOCTeHIIIIIX:

C raMeTII"lJ:eCKOH, 3IIrOTII"lJ:eCKOH II rrpOMe)KyTO"lJ:HOH pe,n;yKIIIIeH XpOMOCOM. farrJIOII,n;HhIH,

,n;IIrrJIOII,n;HhIHII rarrJIO-,n;IIrrJIOII,n;HhIe IIIIKJIhI y rrpOCTeHIIIIIX. PaCCe5IHHhIe rrOJIOBhIe KJIeTKII B

Me3eHXIIMe rrJIaCTIIH"lJ:aThIXII ry60K. <DOpMIIpoBaHIIe rOHa,n; y KIIIIIe"lJ:HOrrOJIOCTHhIXB 3KTO,n;epMe

IIJIII 3HTO,n;epMe. ITpIIMephI pa3,n;eJIhHOrrOJIOCTII, repMaeppO,n;IITII3M II CJImKHOCTh rrOJIOBOH

CIICTeMhI y rrJIOCKIIX "lJ:epBeH. Pa3,n;eJIhHOrrOJIOCTh II Tpy6"lJ:aThIH XapaKTep rOHa,n; y KpyrJIhIX

qepBeH (HeMaTO,n;). UeJIOMII"lJ:eCKa5I3aKJIa,n;Ka rOHa,n; y IIeJIOMII"lJ:eCKIIX)KIIBOTHhIX(OT KOJIh"lJ:aThIX

"lJ:epBeH,n;Orr03BOHO"lJ:HhIX).'OC06eHHOCTII rrOJIOBOHCIICTeMhI y KOJIh"lJ:aThIX"lJ:epBeH,MOJIJIIOCKOB,

"lJ:JIeHIICTOHOrIIX,IIrJIOKmKIIX. ITOJIOBa5I CIICTeMa XOp,n;OBhIX II ee 3BOJIIOIIII5I. CTpOeHIIe 5IIIII,

5IHIIeBhIX II 3apO,n;hIIIIeBhIX o60JIO"lJ:eK y rr03BOHO"lJ:HhIX. ITpIIcrroco6JIeHII5I 5IIIII aMHIIOT K

pa3BIITIIIO Ha cyllie. CrrOC06hI OrrJIO,n;OTBOpeHII5I:Hapy)I<HOe, BHyTpeHHee. .5IHIIepmK,n;eHIIe II

)KIIBOpmK,n;eHIIe. B3aIIMOOTHOllieHII5I BhI,n;eJIIITeJIhHOH II rrOJIOBOH CIICTeM B Pa3HhIX KJIaCCaX

rr03BOHO"lJ:HhIX.

Pa3MHO)KeHIIe II )KII3HeHHhIe IIIIKJIhI. <DOPMhI pa3MHmKeHII5I: 6ecrroJIoe, rrOJIOBOe,

rrapTeHOreHeTII"lJ:eCKOe B pa3HhIX TIIrraX II KJIaCCaX )KIIBOTHhIX. qepe,n;OBaHIIe rrOJIOBOrO II

6ecrroJIoro Pa3MHO)KeHII5I B )KII3HeHHOM IIIIKJIe )KIIBOTHhIX - MeTareHe3. MeTareHe3 B pa3HhIX

TIIrraX )KIIBOTHhIX II ero rrpIIcrroco6IITeJIhHOe 3Ha"lJ:eHIIe. qepe,n;OBaHIIe rrOJIOBOrO II

rrapTeHoreHeTII"lJ:eCKOrO Pa3MHO)KeHII5I - reTeporeHe3. ITpIIMephI reTeporeHe3a y )KIIBOTHhIX II

ero a,n;arrTIIBHoe 3Ha"lJ:eHIIe. ITOJIOBOe rrOBe,n;eHIIe )KIIBOTHhIX, 06eCrre"lJ:IIBalOIIIee ycrrex

pa3MHmKeHII5I. 3a6oTa 0 rrOTOMCTBe B pa3HhIX KJIaCcax. ITp5IMOe pa3BIITIIe II C MeTaMopep030M.

TIIrrhI JIII"lJ:IIHOKII IIX a,n;arrTIIBHoe 3HaqeHIIe ,n;JI5IBII,n;OB. TII rrhI )KII3HeHHhIX IIIIKJIOB BO,n;HhIX

)KIIBOTHhIX: rreJIarII"lJ:eCKIIH, rreJIarO-6eHTIIQeCI<H:H, 6eHTocHhIH. )KII3HeHHhIe IIIIKJIhI II

ce30HHOCTh yCJIOBIIH cpe,n;hI. UIIKJIOMOpep03. ITepe)KIIBaHIIe He6JIarOrrpII5ITHhIX yCJIOBIIH:

Crr5I"lJ:Ka,,n;IIarray3a. <DOTOrrepIIo,n;II3M. CIICTeMhI perYJI5IIIIIII ro,n;oBoro )KII3HeHHoro IIIIKJIa.


