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1. OBIIME ITOJOKEHUS

JucumiuiaHa  «300JIOTHS»  SBIIEeTCS  00s3aTENIbHONW  COCTABJISIIOLIEH  IPOrpamMMBbl
NOJATOTOBKH acIMpaHTOB 1Mo Hay4yHoi crnenuanbHocTH 03.02.04 — 3oomnorust (Guonornueckue
HayKH).

CnenuansaocTh 03.02.04 - 300Ji0rus HanpapjieHa HAa MOArOTOBKY HAay4YHBIX M HAy4YHO-
NEeJIarOTHYEeCKUX KaJpOB, a TaK)Ke BBICOKOKBATU(HUIIMPOBAHHBIX CIIEIHATUCTOB IPAKTHKOB,
3aHUMAIOIIMXCS UCCIICJIOBAHUEM aKTYaJIbHBIX MPOOJIEM CHCTEMATHKH, SBOTIONUH M JKOJIOTHU
YKHBOTHBIX, CTPYKTYPOH M (YHKIIMOHHPOBAHUEM COOOIIECTB OECIIO3BOHOYHBIX M TTO3BOHOUHBIX,
po0JIeM palMOHATBFHOTO HCIIOIB30BAHUS PECYPCOB )KUBOTHOI'O MHUPA U X OXPaHbI.

Ob6mactero  umccnenoBanust  crnermanbHoct  03.02.04 - 3oosorust  SIBJISIFOTCS:
TEOpeTHYECKUEe MPOOIEeMBbl 3BOJIONUH, (UIOTEHUH, CHUCTEeMATHKH M reorpaduu KUBOTHBIX;
TEOPETHYECKHE W HAYYHO-METOJUYECKHE IpOOIeMbl OHMOJIOTMM, AHATOMHU H (HHU3HOJIOTHH
Pa3IUYHBIX I'PyNIl OECIO3BOHOYHBIX U ITO3BOHOYHBIX; M3yUCHHUE IUIAHOB CTPOCHHUS Pa3IMYHBIX
TaKCOHOB YKMBOTHOTI'O ITapCTBa; )KUBOTHBINA Mup KaBkasa, mpoOiemMsl ero coxpaHeHHs.

[lens 5K3aMeHa — yCTaHOBUTH INIyOUHY NMPO(eCCHOHATBHBIX 3HAHUI COMCKATENS YUCHOM
CTENEHU, YPOBEHB IMOJATOTOBIEHHOCTH K CaMOCTOSITEJIbHOM HAay4YHO-UCCIIEI0BATENBLCKOM padoTe.

Crnaua sKk3aMeHa IO CHENUAIbHON AUCHUILINHE 00s3aTenbHa JUTsl IPUCYKICHUS YUSHOM
CTeNeHU KaHauaaTa Ouojormyeckux Hayk, sk3ameH npuaumaercs B MDI'T KBHI[ PAH rue
paboTraeT acnupaHTypa M0 JJAaHHO CrIelnalbHOCTH.

Jlannast mporpaMma KaHAMJATCKOTO dK3aMeHa M0  CHEHUHAIbHOH  JUCIUIIIHHE
pazpaboTaHa Ha OCHOBE THIIOBOW IPOTrPaMMBI-MHHHMYM IO CIIEHHATBHOCTH, MPEJUIOKEHHOM
BEJlyLIMMU B COOTBETCTBYIOIIEH OTpPAc/d BHICIIUMH Y4YeOHBIMM 3aBEJICHHUSMH M HayYHBIMU
YUPeXKJICHUSIMHU, OpraHu3alusiMU U yTBepXaeHHoi MwunoOpHayku Poccuiickoit ®Deneparyu, a
TAKOKe  JIONIOJIHUTEJIBHOM — NPOrpaMMBl  PErMOHAIBHONM — HANpPABICHHOCTH, pa3paboTaHHOM
HayuyHeiMH coTpyaaukamu UOTT KBHI[ PAH.

2. COAEP)KAHUE INTPOT'PAMMBI

IIporpamma — MUHHUMYM
(ocHOBHAN)
KaHJIHJAATCKOro 3k3aMeHa no cunenuajabuoctya 03.02.04 — 3oos0rus

(OmoJiornyecKne HAyKH)

BBenenune

B ocHOBy HacTosed NporpamMmbl MOJIOKEHB! TUCIHILIHHBI, W3y4Yarolie MHOrooOpasue
YKMBOTHOI'O MHMPa, CTPOCHHE, KU3HEEATEIBHOCTh U IIOBE/IEHUE JKUBOTHBIX, UX IIPOUCXOKICHHE,
SBOJIIOIMOHHYIO POJIb B Guocdepe U XKU3HU YeoBeka, PallHOHAILHOE HCIIONE30BAHME H OXPaHy.

IIporpamMma pa3paboTaHa 3KCHEPTHBIM COBETOM BEICIIE aTTecTalMOHHONW KOMHCCHH II0
OMOJOrHYecKUM HayKaM.

1. UcTopus 300/10run

Hakomuienue 300JIOTHYECKMX 3HAaHMH B aHTHYHOE BpEMsl, CPEIHEBEKOBHE, OIOXY
Bozpoxnenust. CranoBneHue coBpeMeHHOH 30010THH B 18-oM — 19-om Bekax. Ponp K. JIunues
B CO3JaHMM CHCTEMATUKH. Bkiiag B pa3BUTHE 300JIOTUH, BHECEHHBLIM BBIJAIOIIUMUCS
¢Gpanmysckumu yuensimu: JI. Broddonom, XK. Kiosre, D.K. Cent-Unepom, JXK.B. Jlamapkom.
3HaueHue 3BOIONMOHHOM Teopuu Y. JlapBuHa 71 pa3BUTHS 300I0THH. Beiiaromuecs 300J10T4-



9BOJIIOIMOHUCTEI 19-ro Beka: O. ['exkens, @. Miomnep, JI. Xaxcnu, B.O. Koanesckuii, A.O.
Kosanesckuit, 1.11. Meunnkos, H.A. CeBepuoB u ap. Pa3Butue 5BOJIIOIMOHHOIO METOIA B
3oosiorun 20-ro Beka B Tpyaax A. Pemane, K. Jlopenna, JI. Kaiimena, D. Maiipa. Beinaronuecs
poccuiickue 300sioru 20-ro Beka: A.H. Cepepuos, U.N. [lImansrayzen, M.A. Men36up, JI.C.
bepr, B.H. bexnemumes, B.A. Jlorens, IL.I1. VBanoB, A.A. 3axBarkun, A.B. WBanos, A.A.
3enkesuy, J[.H. Kamkapos, A.H. ®opmo3zos, C.1. Orues, M.C. I'unsipos, I'.I1. JlemenTtoes, B.I'.
I'entrep, E.H. ITaBnosckuii, K.W. CxpsOun u np.

[IpuHIMIIBI COBPEMEHHOM CHUCTEMAaTHKU >KUBOTHBIX. DuioreHernyeckue U GpeHEeTHUECKUE
cucreMbl. 3amaun (puiioreHeTuyeckoi cucteMaTukd. OCHOBHBIE TAKCOHOMHYECKHE KATErOPUH B
3oosoruu. Mepapxusi TakcoHOB. Bua kak OCHOBHasl 3JeMEHTapHasl €IUHHIlA CHUCTEMAaTHKU.
Buonornyeckass u Tumosjoruyeckas KOHIENUWsi Bujaa. Kpurepuum BuIa M UX JHArHOCTHKA.
[TomuTunuueckass KOHIENIMsS BHUAA. BHYTpHUBHJIOBas CHCTeMaTHKa (MHKPOCHCTEMATHKA).
Pa3BuTHe mUTOreHEeTHYECKOro M OMOXUMHYECKOrO IIOJX0/0B B cucTeMaruke. OCHOBBI
300JIO0THYECKOH HOMEHKJIATYPhl. DKOJIOIHYECKHE CUCTEMBI )KHBOTHBIX M CHCTEMBI JKU3HEHHBIX
¢dopm. [Tyt 06pa3oBaHms TAKCOHOB U KU3HEHHBIX (popM. MoHopmmHs u momudums.

['eorpaduyeckoe pacrnpoctpaHeHue XUBOTHBIX. [lonsTHe 00 ‘apeane. Ponb mcTopuyeckux,
reorpa)u4eckux M HKOJOTHYecKHUX (akTopoB B (opmupoBaHMM apeana. Teopus npeiida
MaTepUKOB M €€ 3HAaYeHHe I pelIeHUs] UCTOpUuUecKux mpobiem. 3ooreorpadus. Yyenue o
LEHTpax IMPOMCXOXKACHUS KUBOTHBIX. 3ooreorpaduyeckoe pailoOHUpOBaHHE CyIIH U MHPOBOTO
okeana. 3ooreorpaduueckue 005aCTH, THIBI apeasoB. 3ooreorpa@uyeckue KOMILIEKCHI.
OpomonmonHas  3ooreorpadus. [lameo3ooreorpadus. I'eorpaduueckas 30HATBHOCTH U
TOSICHOCTh KaK (DAKTOp pacHpejieNieHHs >KHBOTHEIX. BepTHKanbHAs MOSCHOCTH B TOPHBIX
cucreMax. BepTuUKalbHas 30HAIBHOCTH MHPOBOIO OKeaHa W IPECHOBOJHBIX BOJOEMOB.
['unpoTepManbHbie 30HBI B OCOOEHHOCTH UX (payHBI.

2. 3HaueHune ;KUBOTHBIX B OHocdepe

JXXuBoTHple B sKOcHcTeMax 3eMiM. ['eomormueckas poyib KUBOTHBIX. (DopmupoBaHue
ocajiouHblX 1opoa. Ponp B reoxummyeckux nukiax. OCHOBHBIE TpO(MUYECKHE TPYIIIIBI
KHMBOTHBIX. [lono>keHWe = B IemsiX MHMTaHUsT W TpodHuUecKuX YpoOBHAX. 3oomacca.
KonuuecTBeHHass OLEHKa TPO(O-3HEPreTHUECKOH pPOJIM JKUBOTHBIX B 3KOCHCTEMaX. |HITHI
OMOIIEHOTUYECKUX OTHOIIEHHH MeX/Jy JKHBOTHBIMH W MEXJy JKABOTHBIMH H JIPYyTHMH
opranu3mamu. Cpenoobpa3zyromas 1esTelbHOCTh. Poslb pa3HBIX TPy JKHBOTHBIX B Pa3BUTHH
¢rops! u pactutenbHOCTH 3eMiH. [IprcnocoOenust )KMBOTHBIX B )KU3HH HA CYIIIE.

ITpaktuyeckue  Bompocel  300siorud.  JKuBOTHOBOACTBO.  IIpombicen — JKHBOTHBIX.
buorexnonorust. JXKUBOTHBIE — BpeIuTeNd pacTeHuil. Poib B OHONMOBPEXKIECHUSAX MATEPHUANIOB.
ITapasutonorus, mpo6eMbsl METUIUHBI U BeTepUHAPUH. AKKIIMMATH3AIMS U peaKKIMMaTH3aIHs
JKMBOTHBIX, Pe3yJITAThl U MocyeAcTBUs. OXpaHa peIkMX U BEIMHpAronmX BuaoB. CoBpeMeHHbBIE
npo0JIeMBI OXPaHbI JKUBOTHOT'O MHPA.

3. CpaBHuTeabHast MOP)OJIOTHs JKHBOTHBIX

N3ydenne MOpQOIOTHHM >KMBOTHBIX Ha BCEX YPOBHSX OpraHU3aIlMU JKHBBIX CHCTEM.
OpraHu3MeHHBIH YpOBEHb OpraHW3allUU JKUBOTHBIX. BHONOrHYecKue 3ajaud, peliaeMble B
TPOLECCE JKU3HENAEATENLHOCTU M Pa3BUTHs opranusma. OYHKIMI opraHu3Ma, 00eCeynBaronme
0o0OMEH BEIIECTB, CBS3b C OKPYXKAIOUIEH Cpe/oi, caMOperyJsiHi0 YKH3HEHHBIX IIPOIECCOB U
camoBocrpomn3Besienne. OpraHu3m Kak —Iiejoe. YpPOBHH  OpraHM3alldd  JKHBOTO  OT
MOJIEKYJISIPHOTO, KJIETOYHOT'0, OPraHU3MEHHOT0, BUJIOBOTO 710 OMOIIEHOTHYECKOTO.

CpaBHuTENIbHAS MOJISKYJSIpHAs OWOJOTHSI M IIMTOJOTUS KaK pasfelibl CPaBHUTEILHON
MOP(OJIOTHH.

OCHOBHBIE THIIBI OpraHU3alUU JKUBOTHBIX. OJIHOKJIETOYHBIE W MHOIOKJIETOYHBIE.
MHOroKkjIeToOuHble HHU3IIME M BBICIIWE: JABYCIOWHHBIE, TpPEXCIOHBIE (MapeHXUMAaTO3HbBIE,



[IEPBUYHOIIOIOCTHBIE, BTOPUYHOINONOCTHBIE). I[lepBuunHopoThie M BTOpUUHOpOTHIE. THIBI
CUMMETPUHU Y JKUBOTHBIX: LIEHTpaIbHAas, JiydeBas, OulaTepaibHas, MeTaMepHsi, MOCTyIaTeIbHO-
BpamareiabHas. AJJANTUBHOE 3HA4YeHHe CcUMMeTpud. CHMMETpHUsi y OJHOKJIETOYHBIX W
MHOTOKJIETOUHBIX. [TyTH 3BOMIONMN CHMMETPHUH Y MHOTOKJIETOYHBIX. CMEHAa CHMMETPHUH B OHTO-
¢uoreHeze MHOIOKJIETOUHBIX.

VYyensle 0 3apOABIIEBBIX JIMCTKaX. Tumbl apobienus 3apojpima. CriocoObl racTpysiuu.
Turbr 06pazoBanust Me30JIEpMBI. 3aKJIaJIKa OPIaHOB U3 SHTOJIEPMBI, HKTOIEPMBI U ME30JICPMBL.

4. Mopq)onornqecmle 3AKOHOMEPHOCTH 3BOJIIOIHH KHBOTHOI'O0O MHpa

buonorunueckuéi u mopdo- ¢usnonoruueckuit nporpecc no A.H. Cesepuony. llyru
OMOJIOTHYECKOr0 Iporpecca: apoMop(o3bl, aTanTHBHAs pajualus, JereHepanus. Jlanbueiias
pazpaboTka yueHuss o Ouojormueckom mnporpecce WM.M. IImanerayzenom. CkopocTs
HBOJIIOIIMOHHOI'O0 MPOrpecca B pa3HbIX CHCTEMATHYECKUX TIPYIINAaxX M IaJCOHTOJIOIMYECKUN
BO3paCT. DIOXU paciBeTa U BbIMMpPAHUs BUJIOB. PAKTOPBl BBIMHPAHUS. PENMKTHI WM KUBBIE
uckonaemple. JlMBepreHuus, KOHBEPreHIUS W HapaUIeIu3M B OKUBOTHOM wmupe. IlyTtu
00pa30BaHUs TAKCOHOB M SKU3HEHHBIX (opM. YueHue o ku3HeHHBbIX (popmax. CooTHOIIEHHE
TAaKCOHOMHUYECKOM CHUCTEMbI U MOP(HO- HKOJOTUUYECKUX CHUCTEM JKMBOTHBIX. 3aKOHOMEPHOCTH
nmpeoOpa3oBaHusl opraHoB B ¢uiorenese. ['omonorust u anajgorus opraHos. Cmena QyHKIUH,
paciipenne (QYHKIHE, yMEHbIIeHHe 4uclia (QYHKIHUH, KOMIIEHCANHs, CyOCTUTYIHSI OpPraHoB,
MOJIMMEpHU3allMsl U OJMIoOMepHu3alus, peAyKIusi opraHoB M Ap. HepaBHOMEpHOCTH TeMIIOB
npeoOpa3oBaHusi OPraHoB.

OBomonust oHToreHeza. @opMUpPOBAHUE HTAIOB OHTOI€HE3a MHOTOKJIETOUYHBIX. YUEHHE O
pexkanuTynsnnu. buorenermyeckuit 3axon. Teopust ¢uimamOpuoreneza A.H. Ceseproga.
Anabonusi, neBuanus, apxajakcuc. HeoreHust v ee 3BOJIIOIMOHHOE 3HAUEHHUE. Y CIOKHEHHE U
YIPOLIEHHE OHTOT€HE3a B Pa3HBIX IpyIax. IMOPHOHHU3ALMUS U J1€39MOPHOHM3AIIMSI OHTOI€HE3a.
[Ipsimoe pazButre u ¢ MeTaMopdo30M. ABTOMATH3AIMS OHTOreHe3a. JKU3HeHHbII UK BUIa KaK
COBOKYITHOCTh OHTOTeHE30B 0co0ei. CocTaB OHTOTEHE30B Y 000EMOJIBIX BUI0B, repMadpouToB,
y BHJIOB C YepeIOBAaHUEM MOKOJEHUH, Y MOJIUMOP(HBIX U HOJUTUIIMYECKUX BUIOB. '

Vyenue XeHHUTa O MIe3HoMophusx U anomMopdusix. Mopdorenerndeckue psijibl OpraHoB
OT TUIE3HOMOP(HOr0 COCTOSIHUS K aTOMOPPHOMY KaK OTpakeHHEe MOP(OIOrHIeCKON IBOITIOIHH.
M3yueHnne COOTHOIIEHHS IUIE3HOMOP(HUM U annoMOppUil B pasHBIX CHCTEMATHYECKHX TpyIIax
KaK METO/JI OIIEHKH 3BOJIFOLIMOHHOM IIPOJIBUHYTOCTH TAKCOHOB U PEKOHCTPYKIIMH (pUloreHesa.

[ToxpoBHBIE OpraHesuibl y NpOCTEHIINX, KOKHBIE IIOKPOBBI Y MHOTOKJIETOYHBIX. JIMUTEIHI
OJIHOCIIONHBIN, ~ MHOrocimoiHbld.  KoXHBIH — CHHIMTHHA.  DKTOAEpMalIbbIHE  MTOKPOBBI
Oecri03BoHOUHBIX. OOpa3oBaHue KyTHKYJIBI Y pa3HBbIX IPYII KUBOTHBIX. J[BycioiiHas koxa u3
HKTOJIEPMATIFHOTO SIMUTEIUS M ME30JepPMaJIbHOIO CJI0s (MITIOKOXKHE, XOpAoBble). DyHKIuU
koxu. Kosxkuple sxene3pl W uX (QyHkuud. KodkHble NpOU3BOAHBIC. DBOJIOIHUS KOXH Y
MO3BOHOYHBIX. AJIallTalluy TOKPOBOB K JKU3HH JKHBOTHBIX Ha CYIIIE.

OmnopHo-aBurarenbHbiid annapar. CokpatuTeIbHbIE OPraHesllbl y IPOCTEHIINX U B KJIETKaX
HU3IIIX MHOTOKJIETOYHBIX (TYOO0K). DIUTEINaTIbHO-MBILIEYHAS] CHCTEMA KUIIIEYHOIIOJIOCTHBIX.

KoXHO-MYCKYJIBHBIM  Memmok uepBeit. JluddepeHnupoBannas MplleyHas CHUCTeMa
YJIEHUCTOHOTUX. MycKynaTypa MOJUIIOCKOB, HIVIOKOXKHX. MycKynarypa I[03BOHOYHBIX
(BHCIepaibHAsl, COMaTHYecKasi, pPOTOBOIO ammapara, oceBasl, KOHEYHOCTeH, IJajKas u
MOIIEPEYHOII0I0caTast MyCKyJIarypa).

Cxener. Hapyxubii u BHyTpeHHHH. Xumuuyeckui coctaB. Ckener y IpoCTEHIIHX
(pakOBMHBI, MTJIBI, TAHIUPD, onopHble (GuOpusuisl). CkeneT rybok (M3BECTKOBBIH, KPEMHEBBIH,
KpeMHeBO-poroBoif). Tumbl oOpa3oBaHusi ckenera (Hapy»XHBIM, BHyTpenuuii). Ckener
KUIIEYHOIIOJOCTHBIX: M3BECTKOBBIH, poropoil. OnopHasi cuctema y uyepBeil: KOKHO-MYCKYJIbHBIH
MEIIOK, IIapeHXHMa, MOJIOCTHAs JKHUIKOCTh. HapyXHBIH CKeleT: paKoOBMHBI MOJUTIOCKOB,
ieyeHorux. KyTukyna KpyribIX depBel, ICEBJIOKYTHKYJA KOJOBpPATOK. XUTHHOBAS KyTHUKYJa
YJIEHHCTOHOTHX M €€ GyHKIUU. KOXKHBINH N3BECTKOBBII CKENET UTIIOKOXKUX. XOp/ia — NepBHUYHbINH



CKeleT XOpAOBbIX. KOCTHO-XpSIEBO CKeleT MO3BOHOYHBIX. XPSAILIEBOM M KOCTHBIM uepen B
¢uorenese u oHrorenese. Tumbl yepenoB. OTAeIbl TO3BOHOYHUKA U THUIIBI MO3BOHKOB. [losica
KOHEYHOCTeH M TIUIaH CTPOEHHUS NSATHIAION KOHEYHOCTH. [IpOoMCXOXXIeHHe MATHIIAIOoN
KOHeYHOCTH. DYHKIIUHU CKelleTa. DBOJIONHS CKeleTa Y TO3BOHOYHBIX.

DBOMIOIHS  CIIOCOOOB TMEpeBMKCHHUS] W JBUTATEIBHOIO ammapaTa JKHBOTHBIX. |HIIBI
JIBIDKCHUSI: PECHUYHOE, MbIIIeyHoe. /[BI)KeHHEe BOJHOBOE, C IIOMOINIBIO MPHIATKOB, PHIUAaroBoe
JIBHKCHWE Y WIGHHCTOHOTMX M TeTpamoi. IlnaBanue, mnon3zanuwe, Oer, TIOJET, pHIThE.
'mopaBnuyeckuii W pakeTHBIH CrIOCOOBI JIBMIKEHMS. ODTAHOCTH B HBOJIOIMU CIIOCOOOB
JBIKeHUs. Vcronp30Banue TUIIOB ABM)KEHUS KUBOTHBIX B OMOHHUKE.

DBOJIIOIMS  MHINEBAPUTEIFHOW  CHUCTEMBl. BHYTPHUKIETOYHOE H  BHYTPHUIIOJIOCTHOE
numesapenue. GaronyuTo3 ¥ NUHOIMTO3 Y MPOCTEHIIMX U MHOTOKJIETOYHBIX. BHYTpHKIIeTOUHOE
NUIIEBAPEHHUE Y HU3IINUX MHOTOKJIETOYHBIX 0e3 KUIIeuyHuKa (TIacTHHYarTeie, ryoku). [lossinenue
BHYTPHIIOJIOCTHOTO IHINEBAPEHUS] Y KHUIIEYHONOJIOCTHBIX M TIpeOHEBHKOB. Y CIOKHEHHE
KHUIIEYHUKA OT SHTOJEPMAJIBHOTO Yy KHIIEYHOINOJOCTHBIX K KHUINEYHHKY W3 JBYX OTJIEJIOB Y
IUIOCKUX YepBel K CKBO3HOMY KHIIEYHHMKY M3 TpeX OTJEJIOB — y BCEX OCTAJIBHBIX JKHBOTHBIX,
HauMHaAsi C KpyriabiX uepBeil. [losBieHWe mHINEBAPUTENBHBIX JKelle3 y WIEHHCTOHOTHX,
MOJUTIOCKOB. CIl0’KHas MUIEeBapUTEIbHAsI CUCTEMa MTO3BOHOYHBIX. OTIEINbI, OPraHbl U KeJe3bl
IHIIEBAPUTEIHHON CUCTEMBI (CIIIOHHBIE, IIEUeHb, ITODKEITy104Hast JKene3a) U uX GyHkiuu. Pois
cuMOnoO3a B TMUIIEBAPEHUH JXUBOTHBIX (KOPA/UIOBBIE MOJHUIBI U OJHOKJIETOYHBIE BOJIOPOCIH,
NoroHo(opel M CcepoOAKTepuH, KHUBOTHBIE-PUTOGArH U IKryTHKOBBIe, HH(DY30pHuu). Tums
MUTAHUS Y )KUBOTHBIX. 3HAUEHHE TPOPHUECKOH CreliMaIu3aliy B BOTIOIUHN JKUBOTHBIX.

JlpixarenpHas cucrema. Crienuanu3upoBaHHbBIE OpPraHbl JBIXAHUS: JKaOepHbIe NMPHIATKH Y
KOJIYATHIX YepBEei, Kabpbl Y MOJUTIOCKOB, PaKOOOpa3HBIX, MEUEeXBOCTOB. OpraHbl BO3YIIHOTO
JIBIXaHHs Y O€CIIO3BOHOYHBIX: JIETKOE Y JIETOYHBIX MOJUIIOCKOB, JIETKHE MayKOOOPa3HbIX, TPaXeH
y oHuxo(op, naykooOpa3HbIX, TpaXeHHBIX (MHOTOHOXXKH, HACEKOMBIE), TpaxelHble KaOpbl y
BOJTHBIX JIMYMHOK HaceKOMbIX. OpraHsl ra3000MeHa IO3BOHOYHBIX U MX 3Bomonus. YKabepHbie
meaM B IVIOTKE Y HHU3MUX XOpAOBbIX. KaOpbl KocTUCTBIX pbIO. Jlerkue y CyXONYTHBIX
M03BOHOYHBIX. OCOOEHHOCTH JIErOYHOTrO JbIXaHWS B  Pa3HBIX KJaccaX CyXOIYTHBIX
M03BOHOYHBIX. AHa’poOHOoe npixanue. AHabuo3. CMeHa OpraHoOB JbIXaHHS B OHTOICHE3e U
¢uorenese 1MO3BOHOUHBIX. COBEpIICHCTBOBAHHWE MEXaHHW3Ma JbIXaHUS y TeTpanoj. Ilytu
YCHJICHHSI ra3000MeHa.

Beinenurensnas cucrema. Juddys3Hoe BoieneHne yepe3 NOKpoBel. [10YKH HAKOIUICHUS: Y
HemaroJ - (paromMTapHbIe KJIETKH, MOJUIIOCKOB — KeOEepOBHI OpraHbl, HACEKOMBIX —
HepuKapIuaibHble KIeTKH. [IpoToHeQpuann y IJIOCKHX, KPYIJIBIX M HEKOTOPHIX KOJbYATBIX
yepBeil. Metaneppuauu U HePOMUKCHN KOJBYATBHIX YepBel. BHIOM3MEHEHHBIE 11EIOMO/IYKTEI
— IMOYKH Y MOJUIIOCKOB, BOJIHBIX UJIEHUCTOHOTHX, KOKCAJTbHBIE MKelie3bl Y IMayKooOpa3HBIX.
MaJstbIIUrueBhI COCY/IbI XEJIUIEPOBBIX, MHOITOHOXKEK, HACEKOMBIX. KOHBepreHIus B 00pa3oBaHum
MAJIBITATHEBBIX COCYJIOB Y XEJIHUIIEPOBBIX U TPaXeWHBIX. AJIallTAllUU BBIICITUTEILHON CHCTEMBI K
JKM3HH WICHHCTOHOrMX Ha cyme. Hedpumum y HU3MMX XOpJIOBBIX. MouenosioBas cHCTeMa
M03BOHOYHBIX. Tpu Tuma nouek. VX BBIBOJHBIC MYTH U CBSI3H C MOJIOBBIMH JKEJIE3aMH.

[Tomocts Tema u ee QyHkuuH. TpaHCHOpPTHBIE CHUCTEMBL. TpaHCIOPT BEIIECTB Y
0ecIoJIOCTHBIX, IIEPBUYHOIONOCTHBIX M IIEIOMMUYECKHUX JKHUBOTHBIX. [Ipomcxoxienue wu
(GYHKIME [epBHYHOM, BTOPUYHOU (I1e7I0Ma) IOJIOCTEH Telna M MHUKCOUes (reMoriens).
Juddepentus GyHKIUN MEKAY KPOBEHOCHOH, TUM(pATHIECKONW CHCTEeMaMHU H TOJOCTBIO TeJia y
[eJJOMHYECKAX  JKHUBOTHBIX  (MOJUIFOCKOB, WIECHHCTOHOTMX, ITO3BOHOYHBIX). CrocoObI
oOpazoBaHMs IIeJIOMa: TEIOOIACTHYECKUI, PHTEpONENbHBIH U 1p. [lpow3BojHBIE IenoMa y
UIJIOKOXKUX: TOJIOCTh Teja, amOylakpalbHas, IICEBIOTeMalbHAs CHCTEMBI, IOJOCTH T'OHAI.
[lennoMOMYKTBI U UX (DYHKITHH.

KpoBenocnass cucrema. 3amkHyTass M He3aMkHyTas. CBsi3b KPOBEHOCHOH CHCTEMBI C
JaKyHapHOH (y MOJUTIOCKOB M HUITIOKOXHX). [losiBienue cepama y 6€crmo3BOHOYHBIX (MOJIIIOCKH,
YJICHUCTOHOTHE) M y BBICIIUX XOPAOBBIX. Opranel KpoBoOOpamleHUs] XOPIOBBIX. DBOJIOIHS
KPOBEHOCHON CHUCTEMBI y IIO3BOHOUYHBIX. [IporpeccuBHOE nH3MeHeHue cep/iia B ABOJONuM. Jyru



aopThl, Kpyru KpoBooOpatenus. Jlumdaruueckast cucrtema, KpOBETBOPHBIE OpPraHbl, CeJIe3eHKa.
OBOJIOLUS UHTEHCUBHOCTH oOMeHa  BEIEeCTB. Ilepexon ~ K TEIIOKPOBHOCTH
(MOUKMIIOTEPMHOCTH). AJTaNTallUH Y XJIaJIHOKPOBHBIX U TETUIOKPOBHBIX )KMBOTHBIX.

HepBrast cucrema u opransl 4yBcTB. OyHKIMH, 00€CIEUNBAIOIINE PEAKIIUIO OpraHu3Ma Ha
BHEIIIHUE BO3JCHCTBUS U BHYTPEHHEE cocTossiHUe. HepBHO-ryMopasibHas peryssinus )KU3HEeHHbBIX
IPOLECCOB  OpraHM3Ma M  IIOBEJCHMS OKMBOTHBIX Ha  IOIYJISIIHOHHO-BHJIOBOM U
OMOLIEHOTUYECKOM YPOBHSIX.

PazipakuMOCTh y OMHOKJIETOUHBIX M HH3UIMX MHOIrOKIEeTOUHbIX. Jluddysnas nHepsHas
cucTeMa y KUAIIEYHOIOJIOCTHBIX U rpeOHeBUKOB. OpTOroHaNIbHASI HEPBHAS CHCTEMA Y TUIOCKHX U
Kpyribix uepBeil. HepBHas necTHuiia u OprolHasi HEpBHAs ILIENOYKA y KOJIbYATBHIX YepBed U
YJICHUCTOHOTUX. JlecTHMYHass M pa30pocaHHO - Y3JI0Bas HEpBHAs CHCTEMa Y MOJUIIOCKOB.
Pamuanbuas HepBHasi cucTeMa MIIOKOXHX. HepBHas TpyOka — HepBHas cHCTeMa XOPJIOBBIX.
CHuHHOH M TOJIOBHOM MO3T ITO3BOHOYHBIX. OTHC.TH)I MO3ra IO3BOHOYHBIX H HX Q)yHKLII/II/I.
[IporpeccuBHOE pa3zBUTHE MO3ra II03BOHOYHBIX OT pbI0 0 MNOTUIl U MJIEKOIMHTAIOIINX.
IlpoBojsimue myTH  [EHTPAJIBHOM  HEpPBHOW  CHUCTEMBL.  YepemHO-MO3rOBbIE  HEPBBI
Cumrnarnueckass ¥ IapacUMIIaTU4eckas HepBHbIE cHUcTeMbl. HelipocekpeTropHas JesTeIbHOCTh
Mo3ra. Heiipo-ryMopanbHasi peryJsiius >KU3HEJESTEIbHOCTH OpraHu3Ma J>KMBOTHBIX H HX
MIOBEJICHUE.

Oprasbl 4yBCTB JKUBOTHBIX. MeXaHOpeenTopbl: KOHTAaKTHBIE — OCS3aHUE, JTUCTAHTHBIC —
CllyX, paBHOBecHE. XeMOpEIeNTOphbl: KOHTAaKTHble — BKycCa, MJUCTAaHTHBIE — 3araxa.
doropenentopsl: rinasza (IpocTble, cI0KHbIe). HemHBepTHpOBaHHBIC U HHBEPTUPOBAHHEIC TJ1a3a.
[[BeTHOE 3peHue. J[HEBHOE U CyMepeUHOe 3peHue.

Oprasbl 4yBCTB XOPAOBBIX. Pa3BUTHE M MPOUCXOKIECHUE OPTaHOB UYBCTB y IMO3BOHOYHBIX.
Tumsl akkoMoJanuy IJia3a. OBOJIONUST OpraHoB ciyXa. buoakyctuka. CurHamumszanus u
[IPOCTPAHCTBEHHAs OPUEHTALIMS )KUBOTHBIX.

ITonosas cucrema. IlonoBble kiaeTky npocTeHIuX. THUIIBI SAEPHBIX UKIOB Y MPOCTEHIIIX:
C TaMETUYECKOH, 3UTOTHYECKOM M IPOMEXYTOUHOU peayKiued XpomocoM. ['arionIHbIH,
JUIUIOUIHBIA M Taruio-JUILIONJIHBIE IUKIBI y NpocTedmux. PaccessHHble MOJOBBIE KJIETKH B
ME3eHXHMMeE IUIaCTUHYATBIX U IyOoK. DopMUpOBaHHME TOHAL Yy KAIIEYHOIIOJIOCTHBIX B 9KTOJIEPME
Wi sHTONEpMe. llpuMepsl pa3aenbHOMOIOCTH, TepMadpOIUTH3IM U CIIOXKHOCTH IOJIOBOM
CHCTEMBI y IUIOCKHX dYepBel. PasnenpHONONOCT M TpyOUaThlif XapakTep TOHAA y KPYIJIBIX
yepBell (HemaTon). [{eromMuueckast 3akiiajgka roHaj y MeJJOMUYECKUX XXKUBOTHBIX (OT KOJIbYAThIX
YepBeil 710 TT03BOHOYHBIX). OCOOEHHOCTH TI0JI0BOM CUCTEMBI Y KOJIBYATHIX YEPBEIf, MOJUTIOCKOB,
YJICHUCTOHOTUX, UIIOKoXkHX. [lonoBas cucrema XoplnoBbIX U ee sBostonus. CTpoeHHe SHII,
SHIEBBIX M 3apOJIBIIIEBBIX O00JIOUEK Yy TMO3BOHOYHBIX. lIpHCmOCOONEeHMS SHIl aMHHOT K
pasBuTHIO Ha cyme. CrocoObl OIUIOJNOTBOPEHUS: HapYXKHOE, BHyTpeHHee. SliiniepokiaeHne u
JKUBOPOXKICHHE. B3aMOOTHOIIEHUSI BBIIEIUTEILHOM M IIOJIOBOM CHCTEM B pa3HBIX Kiaccax
IIO3BOHOYHBIX.

PasmHo)xeHMe U OJKHM3HEHHble IUKIbL @OopMBI pasMHOXKeHUs: Oecrojoe, I0JI0OBOE,
NaPTEHOIC€HETUYECKOE B PAa3HbIX THUIAX M KijaccaX >MXUBOTHBIX. YUepenoBaHHE IIOJOBOIO M
0ecroI0ro pa3sMHOXKEHHS B JKM3HEHHOM IMKJIE XMBOTHBIX — MeTareHe3. MeTareHes B pasHBIX
TUIIAX OKHUBOTHBIX M €ro MpHUCIOCOOUTENbHOE 3HaueHue. YepemoBaHHWE IIOJOBOTO H
[IapTEHOI€HETHYECKOI0 Pa3sMHOXKEHHUS — rereporenes. lIpumepsl rereporene3a y >KMBOTHBIX H
ero ajanTuBHOe 3HadeHue. IlonoBoe moOBelneHHME JKUBOTHBIX, oOecledyuBaroliee ycrex
pasMHOKeHHs. 3a00Ta O IIOTOMCTBE B pa3HBIX KiaccaX. [IpsMoe pazsutue u ¢ metamopdho3om.
Tunel IMYMHOK M HUX aJalTHBHOE 3HAYCHHE JUISI BUJIOB. THIIBI YKU3HEHHBIX LHMKJIOB BOJHBIX
JKUBOTHBIX: II€JJarM4ecKuil, menaro-OeHtuueckuii, OeHTOCHBIM. JKWU3HEHHBIC IUKIBI U
Ce30HHOCTh ycyoBuil cpenbl. [luxiiomopdos. IlepexnBanue HEOIArONPHUSTHBIX —YCIOBHIA:
crsuka, quanaysa. GotonepuoausM. CHCTeMBI PEryJIsIIU FO0BOTO KU3HEHHOTO IHKIIA.

5. 300J10rust 0€CH03BOHOYHBIX



