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Pabouasi mporpaMma cCOCTaB/ieHa Ha OCHOBAHWMM YyueOHOrO TulaHa OCHOBHOMU
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Buoskosorusi, onoOpeHHOro yueHbIM coBeToM bupckoro ¢uivana YduMcKoro
YHUBEPCUTETa HayKU M TexHonorun (mpotokon Ne7 ot 27.02.2026 1.) U yTBEp)KAEHHOIro
nvpekTopoM bupckoro gunuana 27.02.2026.

3aB.kadeapori Kadeapbl OHUOMOTMM, 3KOJOTHM W _noonucaHo DLIIT Onuna C.A.
XUMWUM  (HaumeHogaHue  Kacpedpbl  paspabomuuka

npoepammnl)

Pa3paboTurK mporpamMmbI noonucavo SIIIT Uynunosa T.I1.
PykoBoguTeb 06pa3oBaTeIbHOM IPOrpaMMbl noonucaxo ST Onuna C.A.




1. Henp pucuumiuebl. [lepeyeHb NMyIaHUPYeMBIX pe3y/IbTaTOB O0ydeHHsT IO
AUCLIUI/IMHE, COOTHECEHHBIX C MJ/IAaHUPYeMbIMHU pe3y/IbTaTaMH OCBO€HMSI OCHOBHOM
npodeccnoHaTbHON 00pa3oBaTe/IbHOM MPOrPaMMbI

1.1. Iles1b AUCHUIIMHBI

Llenb n3yyeHus JUCLMIVIMHBL: (POPMUPOBaHUE CUCTeMaTU3UPOBAaHHbBIX 3HAHUM, YMEHUW Y HaBbIKOB
B obmactu 300/oruu: Mopdosiornueckass W (QyHKIMOHa/IbHAsi OpPraHW3aldsl JKUBOTHBIX, WX
NpUCTIOCOO/IeHUsT K cpefle, 3aKOHOMEDHOCTH WHWBH/YaJlbHOTO W HCTOPUYECKOTO Pa3BUTHS,
MHOTrOOOpasue U CUCTeMaTHKa, UX POJib B TIPUPOZE U TTPAKTUYECKOU /1esiTe/TbHOCTH YeIoBeKa JJisi OLIeHKU
COCTOSIHUSI TIPUPOZIHOM CpeZibl U 0XPaHbl )KUBOW TIPUPOJBI.

1.2. ITepeuyeHb NJIAaHUPYEMBIX Pe3y/IbTaTOB 00yueHHUsI M0 AMCLIMIIINHE, COOTHECEHHBIX C
IJIAaHNPYeMBbIMH pe3y/IbTaTaMU 0CBOeHHUsI 0CHOBHOU NPodeCcCHOHA/IBLHO 00pa3oBaTe/IbHOM
NPOrpamMMmbI

Tabsuria 1. — Pe3ynbraThl 00yueHHs 10 JUCLIATIIMHE

[TnaHupyeMble pe3y/bTaThl 0CBoeHUs: | Koj M HaMeHOBaHWe MHZAMKATOpa JOCTH)KEHUsT KOMITETEHIHH,
OCHOBHO# TIpo(he CCOHATBHOM 3aKpEryIeEHHOTO 3a JUCLIATITHHOM

obpa3oBarebHOM TIPOrPaMMbI
(KOMITETEeHIIUH, 3aKpeTUIeHHbIE 3a

JIWCLIATIIMHOMN)

KO, HavMeHOBaHUe

KOMIIETeH |KOMITeTeHLIUU

LU

OIIK-1 | CnocobeH MpyMeHSITh OIIK-1.1. Aranu3upyeT buonoruueckoe pasHooOpasue,
3HaHWe OMOIOTHYeCcKoro MeTO/IMKHY TIpOBeJieHUst HabmroieHus1, UjeHTU(UKaLIH,
pa3Hoobpa3us u K/accudurKalu, BOCIIPOU3BO/JCTBA U Ky/IbTUBUPOBaHUSI
HCTI0/Tb30BaTh METO/IbI JKUBBIX 00BHEKTOB
HabmozeHns, OIIK-1.2. OObsICHSIET METOZbI HAO/TIOIEHUS, UAEHTH(hHUKALINH,
HjeHTU(hUKaLIY,

K/1accudurKalyy, BOCIIPOU3BOJCTBA U Ky/IbTUBUPOBaHUSI

KaccuduKaium,

JKUBBIX 00BEKTOB JI/1s1 pereHus MpodeCcCHOHaAMbHBIX 3aau
BOCIIPOU3BO/ICTBA U

KysbTuBupoBanust kusbix | OIIK-1.3. TIpumeHsieT 3HaHKe GHOIOrHYECKOrO PasHOOOpaswst
0GBEKTOB 151 peLeHHs] Y MCTI0/1b30BaTh MeTo/ibl HabmozieHs], HieHTU(UKALNY,
npodeccHoHabHbBIX 3afau | KIACCU(PUKALMU, BOCTIPOU3BOACTBA U KY/IbTUBUPOBAHHsI
JKUBBIX 00BEKTOB Ji/s1 pellieHust podeccroHaNbHbIX 3azau

OIIK-2 CrniocobeH pUMeHSITh OITK-2.1. TIpoBOAUT CTPYKTYPHO-(PYHKI[MOHATEHYIO
MIPUHLUIBI CTPYKTYPHO- OpraHusanuo, (pr3nooruveckre, LIUTOJI0TMUeCKye,
(byHKLMOHATBHON Ouoxumuueckue, briodr3ryecKre MeTOIbI aHa/H3a
OpraHn3aliun, OIIK-2.2. BeinonHsieT CTPyKTYPHO-(YHKLIMOHATBHYO
HCIONB30BATH OpraHu3aluio (pU3N0JI0rHYeCcKoro, LIUTOJOrMUeCKOro,
(usmonoruecke, O6roxuMuueckoro, 6rohr3nUeCcKoro aHaau3a /s OLeHKU U
LHTO/IOTITHUECKUE, KOPPEKIIUH COCTOSIHUSI KMBBIX 00BEKTOB 1 MOHUTOPHUHTA
Ouoxummeckue, cpezibl UX 0O6UTaHUS
Ourodu3UeCKIe METO/IBI
aHasM3a 151 OLeHKH 1 OIIK-2.3. ViccnenyeT CTPyKTYPHO-(QYHKL[MOHATbHYIO
KOPPEKLIAH COCTOSHISE OpraHu3aLUi0 UCIO/Ib30BaHUs (PU3UOTOTNYeCKUX,

SKUBBLIX OOBEKTOB U LIUTO/IOTUYeCKUX, OMOXUMUUECKUX, OMO(MU3NUeCKIX METO/IOB
MOHHTOPHHTA CPefjbl UX aHasM3a /151 OLleHKU Y KOpPPeKLIUM COCTOSIHHUS JKHBBIX




obuTaHus

00BEKTOB ¥ MOHUTOPHHTA CPeibl X OOUTaHUS

2. CTpyKTypa 4 TPY/0€eMKOCTb AV CLIUT/IMHBI

OO1jast TpygoeMKoCTh (00BeM) AMCLUIUIMHBI COCTaBisgseT 13 3aueTHble eAuWHUIBI (3.e.), 468

dKaJeMHUeCKHX YaCOB.

Tabsuia 2 — O0beM JUCIUIIINHEI

o Bcero, KonmuecTBo yacoB B
Bugp! yueOHOM paboThI
4yacoB ceMecTpe
OO0111ast TPYZI0EMKOCTD AUCIUTTAHBI 468 1 cemecTp - 108
2 cemecTp - 144
3 cemectp - 144
4 cemectp - 72
KonTtakTHast paboTa 00ydaromuxcs ¢ rpernojaBaresieM 1o 144 1 cemectp - 32
BUZIaM yueOHBIX 3aHATUM (BCEro) 2 cemecTp - 50
3 cemectp - 40
4 cemectp - 22
B TOM YHUCJIE:
JIeKLjur 52 1 cemecTtp - 10
2 cemectp - 18
3 cemectp - 16
4 cemecTp - 8
nabopaTopHbIe 3aHATUS 92 1 cemecTtp - 22
2 cemecTp - 32
3 cemectp - 24
4 cemecTp - 14
NIpaKTUYeCKUe 3aHITHUS 0
Ipyrue Buap pabot B cooTBeTCTBUU C YTI:
KOHTpOJIbHasi paboTa 1 1 cemectp - 1
3 cemectp - 1
KOHCY/IbTaLIUU 2 2 cemectp - 1
4 cemectp - 1
CamocTosiTenibHast paboTa o6y4Jaromuxcst (BCero) 324 1 cemecTp - 76
2 cemecTp - 94
3 cemectp - 104
4 cemectp - 50
N3 Hux:
KOHTPOJIb 69.6
POKP:
3ayem 0
3auem ¢ oyeHKoll 0
Kypcogasi paboma (npoekm) 2 4 cemectp - 1
5K3aMeH 2.4 2 cemectp - 1
4 cemecTp - 1

3 Copep)xaHue JUCLUTN/IMHBI

Tabmuria 3 — CogepykaHye JUCLATUTAHBI

Ne |Pa3gen (Tema) UCLUTITUHBI

Bugpel festenbHOCTU

dopma




/1

Jlexk,
yac.

JIab,
yac.

IK,

4ac.

KoP,
yac.

KyP,
yac.

CP

Ya

TEeKYII[ero
KOHTDOJISI
yCI1IeBaeMOCTH

1 kypc / 1 cemecTp

1

[ToguapcTBa OHOK/IETOUHBIE U
MHOrokJ/IeTouHbIe

Beezenue B auctvruivHy. [Ipocreiiiiye.
Hwusimme MHOTOK/1IeTOUHBIE

[Ipeamert u 3asauu 300/10TUA
6ecrio3BoHOYHBIX. CBSI3b C IPYTUMHA
HayKaM{. OCHOBHbIE MPUHLUIIBI
K/1accuuKalyy )XUBOTHbIX. VlcTopust
300s10ruu. CoBpeMeHHas cucTeMa
JKUBOTHOTO Mupa. Ob11jasi XapaKTepruCTHKa
noguapcrtsa [Ipocrelimmx XapakrepucTuka
tumna CapkomacTuroopsl, CCTeMaTHKa.
Xapakrepucryka rnogruna CapkooBble.
Oco6eHHOCTH CTPOEHHsT ¥ OMOJIOTUH KJI.
JlyueBuku u ConHeunuku. [Ipaktrueckoe
3HaueHue

14

36

JTaboparopHasi
pabora

[1y10CcKuMe, TTIepBUYHOIIONOCTHBIE U
KOJIbYaThle UepBu

Pa3gen bunatepanbHbie. Obirjas
XapakTepucTHKa tuna I1nockue yepsu.
OcobeHHOCTH OpraHu3aluu Kii. PecHUuHbIe
yepBr. OCOOEHHOCTH OpraHM3aliy KT
Cocanbiuku. Knacc
MoHoreHnen.Oco6eHHOCTH OpraHU3aIuy Kil.
JleHTOuHbIe yepBU. JKU3HEHHbIe 1[UKIIbI,
Mepbl 00pBOBI U TPOHIAKTHKA
3aboneBanmii. OCOOEHHOCTH BOJIIOLUA
tuna [Tnockue uepsu.O01ast
XapaKTepUCTHKa Tura [lepBUYHOIONIOCTHBIE
yepBU. BakHelIe HeMaTobl,
rapasuTUpYIOLIHe B Tese
yesroBeKaOCOOEHHOCTH CTPOEHUS 1
pa3mHoxeHus1 Kii. Bosiocatuku. DBomoLys
KpyIIbIX yepBel. Tun KomnbuaTele yepBy.
OO0111ast XapaKTepUCTHUKa, KacCUhUKaIvs.
Kiiacc MHOTO111eTUHKOBbIE YepBU.
Ocobennoctu opranu3sanun.Kiacc
MarnomeTtrHKoBbIe uepBU. OCOOeHHOCTH
opranusanuu. [IpakTuueckoe 3HaueHue
MHOT0- ¥ MaJIOLL{eTUHKOBBIX uepBei. Ki1.
[Musieku. OcobeHHOCTH OpraHM3aLvy,

39.

JIabopatopHast
pabota




CUCTeMaTyKa, PaKTUUeCKoe 3HaueHue.
OBOJTIOLIYA KOJIBYAThIX YepBey.

KonTposbHas pabota

0.5

Wroro no 1 kypcy 1 cemectpy

10

22

76

1 kypc / 2 cemecTp

1

Tunbsl Monmockuy, YneHucToHorue

Morttocku. Pakoobpa3Hbie. MHOTOHOXKKH

OO0111as1 XapaKTepUCTHKA THTIa MOJITFOCKH.
Knaccudukanms. Xapakrepuctrka Kii.
BbproxoHorue. CrucTeMbl OPraHoB
OPIOXOHOTMX MOJITFOCKOB Pa3MHOKEeHHe
pasBHUTHe, MPAKTUYeCKOe 3HaUeHue
OPIOXOHOTMIX MOJITFOCKOB. XapaKTepUCTHKA
knacca [IgyctBopuarbie. CUCTEMBI OPTraHOB,
pa3sMHOXeHUe, pa3BUTHe, TIPaKTUUeCKoe
3HaueHue. XapakTepucTuKa Ki. ['osoBoHOrMe
MOJUTIOCKH. 3allUTHBIE TIPUCTIOCOOIeHUS 1
MpakTHuyeCckKoe 3HaueHue. [IpoucxoxaeHue u
3BOJIFOLIUSL MOJIJIFOCKOB. XapaKTepuCTHKa
tuna Ynenvcronorue. Xapakrepucrtvka K.
PakooOpas3Hble. XapaKTeprCTUKa HagKIl.
MHOTOHOXKM.

12

34

JlaboparopHasi
pabora

Hacexomebie

XapakrepucTHKa Kiacca Hacekomsle.
OcobeHHOCTH CTPOeHUsI U pa3MHOKEHHE,
MpakTUuyeCcKoe 3HaYeHue.
ITocTamMbOprOHaIbHOE Pa3BUTHE HACEKOMBIX.
OTps/ibl HACEKOMBIX C HEIO/IHBbIM Y TO/THBIM
TpeBpaleHueM.

10

20

24

JlaboparopHasi
pabora

DJK3aMeH

36

Wroro 1o 1 Kypcy 2 cemMecTpy

18

32

94

2 Kypc / 3 cemecTp

1

becuepenusix. Kpyriopotsie

1.1

Tun xopgoBsie (Chordata).ITogTun
GecueperiHbie

OO611jast xapakTeprcTHKa TUIa. Mecrto

26

JTaboparopHasi
pabora




XOPZOBBIX CPe/Id TUTIOB )KUBOTHOTO
1jlapcTBa. 3HaUeHUe XOP/OBbIX B
Kpyroo0opoTe BelleCTB B IPUPOJe U B
>KU3HU Jirogen. [ToaTur GecueperHeble.
Opranu3aiys 6ecueperHbix. CHucTeMaTHUKa
pacripocTpaHeHue U OUOJIOTUsT
COBpEeMeHHBIX OecueperHbIX.

1.2

[MoaTunsl O6onounvku (Tunicata).ITo3BoH
ouHble (Vertebrata), Uiy uepernHbie
(Craniata) knacc KpyryiopoThsie
(Cyclostomata)

OO6r1ast xapakTepyCTHKA MOATHUIIA
JINUMHOUHOXOPAOBBIX. 3HaUeHHe paboT
O.A. Kosanesckoro, A.H. Cesepriosa, 1.1.
Meu-HUKOBa B TOHUMaHUHU
(unoreHeTHYECKUX OTHOLLIEHUN
000/IOUHHKOB U JIPyTUX BTOPUUHOHOPOTBIX
Y UX MeCTO B TUIIe XOPZ0BbIX
JKUBOTHBIX.[IOATUIT TTO3BOHOYHBIE.
OCHOBHbIe UepThl OpraHy3aLuu
MO3BOHOYHBIX KUBOTHBIX. CBSI3b
OpraHu3aly M03BOHOYHBIX C IVIaBHEULLIMMU
sTanamu ux Mopdodu3rosoruueckon u
MOP(O3KOI0ruueCcKoil 3BOJTHOLIMHU.
Knaccuduatu nogruvrna rno3BOHOUHBIX.
Kinacc Kpyropotsle. XapakTepucTuka
KPYIVIOPOTBIX KaK HanboJsiee MPUMUTHUBHBIX
COBpEeMEeHHBIX MT03BOHOUHBIX CBSI3aHHBIX C
WX Mapa3uTuiyeckum obpasom.

27.

JlaboparopHasi
pabora

PL10BI

2.1

Hapknacc Poi6bl (Pisces). Kimacc XpsiieBbie
pbi0bI (Chondrichtyes)

XapakTepuCTHKa PbI0 Kak MepBUYHOBOJHBIX
YeF0CTHOPOTHIX. OLjeHKa MporpeCcCUBHBIX
ocobeHHOCTel MOP(OIOTUH 1 TIOBEJIeHHS B
CBSI3U C YCJIOBUSIMU UX CyLL[eCTBOBaHMUS.
Knacc XpsiirieBbie poibbl. O6mmast
XapaKTepUCTHKA K/lacca Kak rpyIibl
[IepBUYHOYE/TFOCTHOPOTHIX. [ToaKmacchl
[TnactuHokabepHbIe. L]eTbHOTO/IOBEIE.
OcHOBHBI€ UepTbl UX OpraHU3aLUHu.
[eneHve ux Ha HalOTPSA/IbI, CeMelCTBa.
OcHOBHBIe YepTbl OpraHu3aLuy,
pacripoCTpaHeHue U 3KOJIOTHs.

6

20

JTaboparopHasi
pabora

2.2

Knacc Kocthble pri0bl (Osteihthyes)

30

JIabopatopHast
pabota




OO0111as1 XapaKTepUCTHKA KOCTHBIX PbIO, ee
MaJIOUMC/IEHHOCTb M1 MHOTOOOpasue B CBS3U
C pa3/IMUHBIMU YCIOBUSIMU CyIIeCTBOBaHMUS.
[enenne Ha TTOAK/IACChI, HAZOTPSAABL,
oTpsiibl. OCOOEHHOCTH UX OpTraHM3aLUu.
Oxkosorus poib 1 3HaueHre peid. CrielduKa
PBIOOXO3SIICTBEHHBIX 3a/]a4 B CBSI3U C
TUJPOCTPOUTETHCTBOM Ha KPYITHBIX BOJHBIX
aprepusix. Ppi63aBo/ibl U [pyTHe GOPMEI
pribopasBeenusi. [IpakTuueckoe 3HaueHUe
pbIO.

KonTposnbHasi paborta

0.5

Wroro 1o 2 Kypcy 3 ceMecTpy

16

24

10

2 Kypc / 4 cemecTp

1

3eMHOBO/IHbIE

Knacc 3emHoBOzHbIE (Amphibia)

OKonornyeckue rpymnrisl ppio. Murparusi.
[TpakTueckoe 3HaueHue poi0. Punorenus
na/ilnx yepernHbix. Haziknacc Ha3eMHbIe
103BOHOYHbIe. Mopdonornyeckue
ripeobpa30BaHusi TO3BOHOUHBIX )KUBOTHBIX,
00yCJI0B/IeHHbIE BBIXO/[OM Ha CYILY.
BakHeliive afianTUBHbIE U3MeHEeHUS
Ha3eMHbIX KUBOTHBIX B CBSI3U C UX JKU3HbIO
B Ha3eMHO - BO3yLIHbIN cpefe. Kacc
Amdubrn. O61jasi XapaKTeprCTHKa K1acca
B CBSI3W C 3eMHOBOZHBIM 00pa30M >KH3HHU.
OcHoBHBIe uepTel opraHusanusa. OTpsazbl
XBocrarele (Caudata), besnorue (Apoda) u
becxBoctblie (Anura). Bemyiue cemelicTsa,
OCHOBHBbI€ TIpe/ICTaBUTe/H, YepThl OHoI0rUn
pacripoctpaHeHnue. [TpoucxoxaeHue»
OBOTIOLMS 3eMHOBO/HBIX. DKOJIOTHST
amdubuti». Ponb ampubuii B 6HoijeHo3ax.

JlaboparopHasi
pabora

IIpecmeikarorecs

Knacc INpecmeikatoiuecs (Pentilia)

XapakTepuCTHKa PernTUINM KaK HU3IINX
amMHUOT. [TprcrocobuTesbHbIE K HA3eMHOMY
CyIIeCTBOBaHHIO 0COOEHHOCTH OpraHU3alun
pentumii. Oco6eHHOCTH MOBe/IeHUS.

JIabopatopHast
pabota




CucTremMaTriKa COBpeMeHHBIX
npecmblKarouxcs. ITogknacc AHancuzpl
(Anapsida), ITogknacc Jlenuao3aBpbl
(Lepidosauria), IToaknacc Apxo3aBpbl
(Archosauriria). Oco6eHHOCTH UX
opranusaiuu. [IporpeccrBHbIe UepPThbI
CTpoeHus. BakHelive BUbI. DKOIOTHS
TIpeCMbIKAIOIIUXCSI, TIPOHUCXOXKEeHNe U
9BOJTIOLIUS TIPE CMBIKAFOILIXCS,
OMOLIEHOTHYECKOe U TIPaKTHUEe CKOe
3HaueHHe MPeCMBIKAIIUXCS U UX OXPaHa.

[TTuie!

Knacc Itunpi(Aves)

O6rmas xapakTepucTka ntuL]. [IoKpoBeI 1
UX Tpor3BogHbIe. MycKy/arypa.
OcobeHHOCTH CTPOeHHUs CKeJleTa
BHYTpEeHHUX opraHoB. CucreMaTHKa
coBpeMeHHbIX nTylLl. [Togknacc
BeepoxBocTtHble unu Hacrosiue nTuisl
(Neornithes). OcobeHHOCTH UX
OpraHu3aliy, OCHOBHbIE CPe/ibl, CEMEMCTBA.
['naBHelMe npecTaBUTeIN. DKOJIOTHS
IITHLI, TIPOUCXOXKIeHHe ITTHLI,
OrOL[eHOTHYeCKOe U MTPaKTHUeCKoe
3HaueHue, paLlOHa/IbHOe UCTI0/Ib30BaHue U
OXpaHa ITHLI.

JlaboparopHasi
pabora

MekonuTaroiue

Knacc Mnekonutatoriue (Mammalia)

OO0r11ast XxapakTepyCTHKa Kacca
MIeKOnUTaroIuX. [IporpeccuBHbIe YepThl
opranu3saiuu: O630p CTPOEHUS U OCHOBHBIX
yepT Ku3HejesATebHOCTH. CHcTemMaTrKa
COBpeMeHHbIX MyeKonuTarouux. [logknacc
[TepBo3Bepu (Prototheria). ITogknacc
Hacrosiue 3Bepu (Theria).[IpoucxoxgeHue
Y 3BOJTFOL[MS] MJIEKOTIUTAOIIINX.
buorieHOTHYeCKOe U MpaKTHYeCcKoe
3HaueHHe MJIEKONUTAIOIIMX U UX OXpaHa.

JIabopatopHast
pabota

Kypcogasi pabora

10

OJK3aMeH

36




Wtoro no 2 Kypcy 4 cemecTpy

14

Ntoro no guciuruiiHe

52

92

Tabnuiia 4 — JlabopaTtopHble paboThI

Ne |HaumeHoBaHue 1ab0paTOpPHBIX paboOT
n/n

O6wewM, yac.

10



4. ®oHJ| OLIeHOYHBIX CPEJCTB //IA MPOBeeHHUs MPOMe)XYTOUHOH aTTecTanuu
00yUaIOIIMXCS 110 JUCI{HII/THHE

KoHTposnbHbIe 3ajaHus /11 IPOBeieHus
TeKyLlero KOHTPOJIsl ycieBaeMoCTH

TecToBbIe 3agaHusI

OmucaHue TeCTOBbIX 3a/laHWI: TeCTOBble 3aJaHus BK/IIOUAIOT TeCThl 3aKPhITOrO THMa (C OAHUM
MPaBWIbLHBIM OTBETOM), TeCTbl Ha YCTAaHOBAEHUM TOC/e0BaTeIbHOCTU UM Ha YCTaHOBJ/IEHHE
cootBeTcTBUs. OlleHKa 3a BBITIOJIHEHWE TECTOBBIX 3a/laHMM BBICTAB/ISETCS Ha OCHOBAHWUHM TIPOL[eHTa
3aJlaHUl, BBITIOJIHEHHBIX CTYJeHTAMU B TMpOLeCCe TIPOXOXKIAEHUs TPOMEXKYTOUHOTO U PYOEXKHOTO
KOHTPOJIs1 3HAaHUM

TecTnl

1. IMCLUUIUIMHBI, U3yYaroljie KPYITHbIe CUCTeMaTUUYeCKHe KaTeropyy B 300/10TUX OeCrI03BOHOUYHBIX
1. mpoTro3oomorus
2. SHTOMOJIOT UL
3. UXTHUOJIOT U

4. OpHUTOIOTUS
5. MamMMoJIorus
6. reJIbMUHTOJIOTUS
2. [Ivija y capkoZIOBbIX IlepeBaprBaeTcs B
1. anpe

2. ny1eBapUTe/bHBIX BaKyOJIsl
3. COKpaTUTe/IbHOW BaKyoJie
4. uuToIviasme

3. Ameba mpoTeli OTHOCHUTCS K TUITY

1. anyKOMIIeKChI

2. uH(y3opun

3. capkoMacTUro(opkl

4. n1abupUHTY/IbI

4. TTepenBuraetcst ameba ¢ ITOMOII[LIO

1. pecH1uek

2. )KTYTUKOB

3. yHAy/IUpYyolel MeMOpaHbI

4. TICeBIOTIOIMI

5. SIfepHbIN nyanmu3m HabMHOAeTCs y

1. cnopoBUKOB

2. uH(y30puii

3. KOpHEHOXeK

4. )KTYTUKOHOCLIEB

6. becrionoe pa3sMHOXKeHHe Ma/SIpUITHOTO KOMapa B KJ/leTKax IeyeH! YesioBeKa Ha3bIBaeTCs
1.1M30roHUs TKaHeBast

2.raMeTOroHus

3.CIIOpOroHUst

4.11M30TOHUS SPUTPOLIUTapHAs
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MeTtoauueckrie MaTepuasbl, ONIpe/ieisitolliye TPoLeAypy OLIeHHBaHKS BbITIOJTHEHYSI TeCTOBbBIX 3a/laHui

OrnucaHre MeTOIMKM OLIeHUBaHUS BBITIOJIHEHHSI TECTOBBIX 3a/IlaHUM: OLIeHKa 3a BBITOJIHEHUE TeCTOBbIX
3a/laHUM CTAaBUTCSI HA OCHOBAHMWU T10/[cUeTa MPOLieHTa MPaBU/IbHO BbITTOIHEHHBIX T€CTOBBIX 3a/laHUM.
Kpurepuu onenku (B 6an1ax):

- 9-10 6a//I0B BLICTAB/ISETCS CTY/IEHTY, €C/IA TIPOLIeHT MPaBU/ILHO BLITIOJTHEHHBIX T@CTOBBIX 3a/laHUM
coctaBnsieT 81 — 100 %;

- 7-8 6assIoB BBICTAB/SETCS CTYAEHTY, eC/TH MPOLIEHT TPABU/IbHO BBITOIHEHHBIX TECTOBBIX 3a/[aHUI
cocrtaBnsieT 61 — 80 %;

- 4-6 6assIOB BBICTAB/SETCS CTYAEHTY, eC/TH MPOLIEHT TTPABU/IbHO BBITOIHEHHBIX TECTOBBIX 3a/[aHUI
cocrtaBnsieT 41 — 60 %;

- 10 4 6asINIoB BLICTAB/ISIETCS CTY/EHTY, eC/U MPOLIEHT TPaBUILHO BBITIOJTHEHHBIX T€CTOBBIX 3aZlaHUM
coctaBnseT 40 %;

KoHnTtposibHas padora
KonTtponbHas pabora Ne

. KomrioneHTOM CKesieTa Ty0OK SIBISI@TCS
. XUTUH

. CTIOHTYH

. PAKOBMHA

. aKCOCTHU/Ib

. IlnieBapeHue y rybok rpoucxXoauT

. B aTpHajIbHOU IOJIOCTH

. B KUIIIEYHOM I10JIOCTU

. BHYTPUK/IETOYHO

. B CpeJiHel KHUIIIKe

. OIums CoCasbIIMKOB OT JIEeHTOYHBIX YepBen
. Ha/In4Me NUILLeBapyUTe/IbHOW CUCTeMbI

. OTCYTCTBUE KPOBEHOCHOW CUCTeMbI

. Ha/InuKe IPOMe)XKYTOYHOIO XO35IMHa

. Ha/lMuvie HepBHOM CUCTEMBbI

. ITonocte Tena Hemaroy,

. LJeJIoM

. MHKCOL{eJ/Ib

. KWIIIeyHasi T0JI0CTh

. CXU30Lie/b

. OpraHsb! BbifiesieHNsl y JOXK/IeBOTO UepBsi
. IpOTOHe PpUIUr

. MeTaHe(puAUr

. TIOYKH

. MaJIbITUTHUEBBI COCY/Ibl

A WNRFRUMNMWNRPRPRPEAEMRMNWNRFRPRWRARWUNRNDEWUNR R

MeTozruecKrie MaTepyasbl, OTpe/iestolye TIPOoLelypy OLleHHBaHWsI KOHTPOJIbHOM paboThI

OrmuicaHye MeTOJUKH OL|eHHBAHUSA: TIPH OLIEHKe BBITOTHEeHHsI CTYI€HTOM KOHTPO/ILHOM PabOThI
MaKCHMaJlbHOe BHUMaHHe C/IeflyeT yAeasaTh C/IeAyIOIUM aclieKTaM: HaCKO/IbKO TI0O/THO B TEOPETUUE CKOM
BOITPOCE PACKPBITO CO/iepyKaHKe MaTepHrasa, YeTKO ¥ IIPaBUIbHO JaHbI OTIpe/e/IeH s, PACKPBITO
cofiepyKaHue MOHSATHI; BepPHO MCI0/Ib30BaHbl HAyUHbIe TEPMUHbI; I€MOHCTPUPYIOTCS BEICOKHI YPOBEHb
yMeHMsI OITepHPOBATh HayUYHBIMHM KaTeTOPHSMHU, aHA/IM3UPOBaTh HHPOPMALIWIO, B/la/|eHle HaBbIKaMu
TIpaKTHUe CKOMU /IesTe/TIbHOCTH; KelC-3a/jaHre PeIeHo Ha BbICOKOM YPOBHE, COZIEP)KUT apryMeHTALUI0 1
TIOSICHEHMSL.

Kpurtepuu oneHku (B 6am1ax):
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- 9-10 6GasIOB BBICTABMSIETCS CTYAEHTY, €C/TM B TEOPETUUECKOM BOTIPOCE TTOJTHO PAaCKPBITO COZlepKaHue
MaTepuasa; YeTKO M MPaBU/IbHO JiaHbl OTpe/ie/ieHHs], paCKPbITO CO/iepyKaHue MOHSTHI; BEPHO
VICTI0/1b30BaHbl HAYYHbIE TEPMHUHbI; eMOHCTPUPYIOTCSI BBICOKMI YPOBEHb yMEHUsI OIleprupoBaTh
Hay4YHbIMH KaTeropUsiMM, aHa/IM3upoBaTh UH(OPMaLIMIO, BlaJileHre HaBblKaMU NPaKTHUeCKOMN
JlesiTe/IbHOCTH; KelC-3a/laHue pellieHO Ha BBICOKOM YPOBHE, COJIep>KUT TOsSICHEHHsT; TeCTOBbIe 3a/laHus
pellieHsb! cBbille, yeM Ha 80%; ypoBeHb 3HaHUM, YMEHUM, B/la/IeHUH — BbICOKHI;

- 7-8 6asI0B BHICTAB/ISIETCS CTYAEHTY, €C/Id B TeopeTHueCcKoM BOIIPOCe PaCKpPBITO OCHOBHOE COZiepyKaHue
MaTepuasa; B OCHOBHOM IMPaBUIbHO JlaHbl OMpe/ie/ieHus TIOHATHUM M UCT0/Ib30BaHbl HAyUHble TEPMHUHBI;
OTBET CaMOCTOSATe/bHBIN; Orpe/iesieHrs IOHSATUN Herlo/HbIe, J0MyLeHbl He3HauuTe/IbHble HapyLleHus B
TI0C/Ie/]OBaTe/IbHOCTH U3/I0’KeHUsT; HeOOosIbIIe HeJ0CTaTKX TIPU UCII0/h30BaHWU HayYHbIX TEPMUHOB,;
KeliCc-3a/jaH1e pelleHO BepHO, HO pellleHue He I0Be/leHO /0 3aBepliIatollero 3Tara; TeCThl pelleHbl Ha 60-
80%. YpoBeHb 3HaHUM, yMeHUH, BlaIecHU — Cpe/HUM;

- 5-6 6as//IOB BHICTAB/ISETCS CTYAEHTY, €CJIA B TEOPETHUECKOM BOTIPOCE YCBOEHO OCHOBHOE, HO
HeToC/eloBaTe/IbHO; OTpe/ie/leHHs TOHSITUM HeZJ0CTaTOYHO YeTKHe; He MCI0/Ib30BaHbl B KaueCcTBe
JIOKa3aTebCTBA BBIBOJBI M 000011jeHsT 13 HAaOMIOie !, MPAKTHYeCKUX 3aHSITHH; YPOBEHb YMeHUsT
OIepupOBaTh HayYHbIMH KaTeropusiMu, aHaIM3MpOoBaTh UH(POPMALIMIO, Bjla/leHHsl HaBbIKaMu1

TIpaKTUUe CKOU JlesiTeJTbHOCTA HeBBICOKMM, HaO/FOat0T st MPO0Oebl 1 HeTOUHOCTH; B PellleHue Keic-
3a/laHusl BEPHO BBITTOJIHEHBI HEKOTOPbIE 3Tarlbl; TeCThl perieHbl Ha 40-60%; ypoBeHb 3HaHUM, YMEHUH,
B/IaJIEeHUM — yJJOB/IETBOPUTE/IbHBIN;

- MeHee 5 0aslJIOB BLICTAB/ISIETCS CTY/IEHTY, eC/Id B TeOPeTHUeCKOM BOTIPOCe He W3/I0)KeHO OCHOBHOe
coziepkaHue yueOHOTO MaTepurarna, U3/oKeHre parMeHTapHOe, He TI0C/Ie/IoBaTe/TbHOe; OTpe/ie/ieHust
TIOHSITHI He UeTKHe; He MCI0/Ib30BaHbl B KaUeCTBe JI0Ka3aTe/bCTBa BbIBO/bI M 000011IeHUsT U3
Ha0/TI0/1eHNH, yPOBEeHb YMEHHSI OTIePUPOBATh HAyUYHBIMH KaTerOpUsiIMU, aHA/TM3UPOBaTh MHPOPMALIHIO,
B/1a/leHHs1 HaBbIKaMH MMPaKTUYeCKOH /leATe/TlbHOCTA OYeHb HU3KHWI; TECThI pellieHbl MeHee, ueM Ha 40 %;
YPOBeHb 3HaHUM, YMEHUH, B/laJleHU — HeZlOCTaTOYHBIM.

JIaGopaTropHasi pa6ora
JlaboparopHasi pabora Ne

Tema: BHeniHee 1 BHyTpPeHHee CTPO€HHE KOCTHBIX PbIO
Cucmemamuueckoe nonodiceHue obvekma

Tun Xopgossle Chordata

ITopTun Ilo3BoHOUHEIE, Vertebrata

Pa3pen UentoctHopoThie, Gnathostomata
[TepBuuHOBOAHBIE, Anamnia

Knacc Koctheie pribbl, Osteichthyes
IMoaxnacc Jlyuenepsie, Actinopterygii
I'pynna Koctucteie poibbl, Teleostei
Hapotpspa I[lepkougnsie, Percomorpha
OTtpsap OkyHeobpa3sHbie,Perciformes
IMogoTpsap OxkyHeBuAHbIe, Percoidei
CewmeiictBo OKyHeBbIe, Percidae
ITopcemeiictBo OKyHemnono6HbIe, Percanae
Pop Okynu, Perca

IIpeacraButenb — OOLIKHOBEHHBIN OKYHB, Perca fluviatilis

1. Ceexxas priba — 110 ofiHOM Ha 2 — 3 CTyA.

2. I'oToBeIe mpermnaparsl:

BCKpbITasi pbi0a; MuirieBapuTesbHasi CUCTeMa; UHbellMpOBaHHasi KPOBEeHOCHasi CUCTeMa; TOJIOBHOM MO3T.
3. Tabnuiipr:
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BHEIIIHUH BH/| KOCTHBIX PbIO; 00IIlee pacrosio)keHHue BHYTPEHHUX OPraHOB; TTUIIeBapUTe/IbHAs CUCTEMA;
KPOBEHOCHasl CUCTeMa; OpraHbl pa3MHOXKEHUSI CaMLia ¥ CAaMKH; TOJIOBHOU MO3T.

4. TlpenapoBa/ibHbIe HHCTPYMEHTHI (CKaJIbIle/Ib, HOKHUIIBI, TMHIIET, TIperapoBa/ibHae UIJIbl, Oy/1aBKU
KaHLIe/ISIpCKUe) — 110 OAHOMY Ha 2 — 3 CTYA.

5. BaHHOYKY — N0 0fHOM Ha 2 — 3 CTyz,

BBojHbIe 3ameuaHuis

KocTHble pbIObI BK/THOYAIOT B Cebsi ofaBsitolee OO/IBIIMHCTBO BUAOB pbi0. OHU pacripocTpaHeHsl B
MOpsiX, OKeaHaX, peKax, o3epax, npyzax. Camo Ha3BaHHe TOBOPUT O TOM, UTO CKeJIeT y 3TUX PbI0 B TOM
VI/TU UHOW CTeTeHU KOCTHBIN.

’KabepHblii anmapar MpUKpPLIT KOCMHoU H#cabepHotl KpbILKOW. T1osiBrisieTcsi niaeamenbHbiil nNy3bipb.
OrmuioloTBOpeHe Hapy>kKHOe, MKpa MeJTKasl.

K nogkaccy nmydenepbix mpuHaziexxuT 6osee 90% BcexX HbIHe KUBYIIUX BUJOB pbIb. POT y HUX
pacriosiaraeTcsi Ha KOHLIe Tejia, POCTpyMa HeT. XBOCTOBOMU TJIaBHUK 20MOYepKa/ibHbill. Teno moKpbITO
KOCTHOM YelTyei, COCTOsIIeN W3 TOHKMX T/IaCTUHOK, HaJ/leraroluX APyT Ha Jipyra yepernuiieo0pasHo.
Kioaka otcyTcTByeT. Criupa/ibHOTO K/lariaHa HeT; UMeeTCsl JIyKOBHULIA aOpThl.

3agaHune

Paccmompemb:
BHewHee cmpoeHue

PacunieHeHHOCTh Tejla Ha TOJIOBY, TY/IOBHILle U XBOCT; M/IaBHUKU — MapHbIe TPy/HbIe U OpIOLIHbIe,
HeTapHbIe CIIMHHBIe, T0JXBOCTOBOM (aHa/IbHBIN) U XBOCTOBOM; POTOBOE OTBEPCTHUE; I71a3a; MapHbIe
HO3/py; >kabepHasi KpbIlliKa; O0KOBasi IMHUS; aHa/IbHOe OTBEPCTHE; KOCTHAsK Yellysl.

BHympeHHee cmpoeHue

IMuwesapumenbHas cucmema: poToBas TOJIOCTh; TJIOTKA; TIUILLEBOJ; JKeJTy/I0K; ABeHallaTUIepCTHas,
TOHKas1, TOJICTasl, TIPsIMasi KUIIIKa; TTU/I0PUYeCKHUEe BBIPOCTHI; TI€UeHb; >KeTUHBIH My3bIPh; MTOKe/TyI0uHast
Xesesa.

OpeaHbl ObixaHusi: YeThIpe Mapbl >kaop.

KposeHocHas cucmema: [ByxkamepHoe cep/lie (Tpejicepue 1 >KenyodeK); TyKOBHULa aOpThl; OproIIHast
aopTa; YeThIpe Mapbl >kabep-HbIx apTepuid. [1o rpenapary U pucCyHKY TIPOCTIANTb CXeMY [IUPKY/ISLIAN
KPOBHU.

OpeaHbl 8bl0eneHuUs1: TYTIOBULLHbIE TTOYKH; MOYETOUHUKHU.

OpeaHbl pasMHOXMCeHUs: CEMEHHVKH, SIMYHUKH; T10/I0BbIe [IPOTOKHU.

IlenmpanbHas HepgHas cucmema: TOJIOBHOM MO3T (OosbliMe MoTylIapys IiepejHero Mosra c
00OHSTE/TLHBIMU JI0JISIMH, TIPOMEXKYTOUHBIH, CPeJHII MO3T, MO3KEUOK, ITPOZ0/ITOBAThIM MO3T); IIePeKpecT
3pUTE/IbHBIX HEPBOB (X1a3Ma); CIMHHOW MO3T.

3apucosamb:

1. O6iiiee pacriosioykeHHe BHYTPEHHUX OPraHOB (>kaOpbl aKy/bl M KOCTHOU PbIObI, TOJIOBHOM MO3T
OKYHS); 2) cxeMy KPOBEHOCHOW CUCTeMbI (JoMallIHee 3a/jaHue).

BHewHee cmpoeHue

Teno KOCTHBIX PbIO, KaK M XPSIIEBBIX, AEIUTCS Ha TOJIOBY, TY/IOBUILE, XBOCT. ['paHMI{ell Me>Ky rOJI0BOM 1
TYJIOBUILIEM CIY>KUT »KabepHas 11le/Tb, @ MeXK/y TY/IOBUIL|EM M XBOCTOM — aHa/lbHOe oTBepcTue (puc. 35).
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Pom y KOCTHBIX PbIO pacIiosio’keH Ha repe/iHeM KOHLIe TOJIOBbI, OTUero TaKMX PbI0 HA3bIBAIOT
KOHeYHopombIMU (B OTIMYME OT TIO-TIepeUHOPOTHIX Pbi0).

BecpMma xapakTepHBIM /7151 KOCTHBIX PbIO 00pa30oBaHMeM SIB/ISIETCSI KOCMHAs JcabepHasi Kpblwkd. B cBs3u
C 3TUM BMeCTO TISITU KabepHbIX OTBepCTUi (Y TIONepeuHOPOTHIX Pbi0) Y KOCTHBIX UMeeTCs JIMIIb OJjHA
oHcabepHas wjenb.

IapHbie n1asHUKU CPaBHUTENIBHO C TAKOBBIMU XPSILLEBBIX PbIO YIIPOIL[eHbI U PaCIio/iOyKeHbI B
BEPTUKAIbHOU TVIOCKOCTH (0COOEHHO Tpy/IHBIE TIJIABHUKK).

Xeocmoeoll n1asHUK BTOPUYHO-PAaBHOJIONIACTHON 20MOyepKa-1bHo20 mund. I103BOHOUHBIH CTO/IO 3aX0AUT
B BEPXHIOH0 JIONACTh XBOCTOBOIO I/IaBHUKA.

CnuHHble n1asHUKU CHabKeHbI MATKUMU BeTBUCTBHIMU WU TBEPABIMHU KOJIFOUUMHU JTydaMu. JIyuu CBsi3aHBI
Mesxay co00¥i TIpo3-pauHOM MepernoHKOM.

Ha HikHeli cTopoHe Tesia 6/Ke K 3a[HEMY KOHLY HaXOAWUTCSI NOOX80CMOBOL, WIW AHA/bHbIU, N1ABHUK.
[Tepen HuM B 00111eM yITyO/1eHHY JieXKaT TP OTZAEIbHBIX OTBEPCTHSI: AHA/IbHOE, N0/1080€
gbl0eumenbHoe (B OTJIMUKE OT IJIaCTUHOKabepHBIX, Y KOTOPbIX UMeeTCs Kloaka).

Bposb Tena TAHETCS XOPOILO 3aMeTHasi 00KOBasi JIMHKUSI — OPraH OPUeHTALUH PhIO.

Teno KoCTHBIX PbIO MOKPBITO KOCMHOLU Yeulyell, COCTOSILeN 13 MPO3payHbIX KOCTHBIX MIaCTUHOK. Kaxkaast
yelyiiKa JIe)XUT B 0co6om KapMaHe. Uerryu peI0 HasleraroT ApyT Ha Apyra B BU/ie Uueperu-1ibl.

BoiziennuM ofiHy 4ellyiKy NMUHLETOM U paCCMOTPHUM €ee Ha CBET WU MO/, MUKPOCKOIIOM. Yelryst MOXKeT
ObITh LMK/IOM/IHAs (OKPYIVIasi) B BH/e HECKOJIBKO BBITSHYTOTO OBaJla ¥ KTeHOWZHas (C 3a3yOpeHHBIM
Kpaem).

Ha uerirye 3aMeTHbI CBeT/Ible (LLIMPOKKE) U TeMHbIe (y3KHe) Ko/blia. ITO 200uUHble Koabyda. Jletom npu
WHTEHCHUBHOM POCTe PbIObI MPOMCXOAUT 3HAUUTeTbHOe HapacTaHue uelllyr — 00pa3yeTcst IIMPOKUI,
CBeT/IbIM CJIOW. 3MMOM POCT PbIOBI M HApacTaHHUe Yellyr He3HAYUTe/TbHbI — CJION YTVIOTHEHHbIH, Y3KHH,
1ouTH uepHbIi. [ToficunTaB cBeT/Ibie U TeMHbIE KOJIbLja Ha Yelllye pbiObl, MO)KHO OTIpe/ie/TUTh ee BO3pacT.
Teno peIObI MOKPBITO CM3BIO, UTO CIIOCOOCTBYET JTyUllIeMy Te-peJBIKEHUIO PhIObI B TVIOTHON BOHOM
cpezie. ITo 6oKam rosioBbl pacrosioykeHbl KPyITHbIe TJI0CKUe T71a3a.

Wccnenyem cTpoeHne opeaHos 0boHsHUs. BBesem uronky B oqHy u3 Ho3apeit. Kakgast Ho3apst
OTKDPBIBaeTcsi B 000HsimenbHyto sMKy. I1paBasi ¥ ieBast HO3/[pU He COOOILAat0TCs MeXAy cOO0M, Tak ke Kak
Y C POTOBOU IOJIOCTBIO.

BHympeHHee cmpoeHue

B c K p bl m u e. J171s1 BCKpPbITHsI pbIOBbI BO3bMEM €€ B JIEBYIO PYKY OpIoXoM BBepX. BcTaBUM OCTPBIN KOHEI]
HOXKHHI] B aHaJIbHOE OTBEPCTHE U C/lelaeM pa3pe3 10 OpIOIIHOM CTOPOHe Tena K ro/oBe, 10 CaMoro pra.
[Tpu 3TOM Ha/I0 HA)KUMAaTh HOXKHUIIAMU CHU3Y BBEPX, He 3arycKasi UX KOHLIbI BI/TyOb, YTOOBI He
TIOBPeJNTh BHYTPEHHHUE OpraHbl. [lepepeskeM IieueBoOi 10sIC, KOTOPBI BCTPETUTCS Ha MyTH pa3pesa.
I[Tocie MpoAO/IBHOTO pa3pe3a MOJI0KUM PbIOy Ha TipaBbiii 00K, BCTAaBUM TYTIONW KOHEL] HOKHHUL] B
CJle/laHHBINA pa3pe3 0/IM3 aHabHO-TO OTBEPCTHS M Pa3pekeM CTEHKY TeJla BBEpX, 10 HallpaBIeHHIo K 00-
KOBO# /TMHUY. BTOpOIi ToriepeuHsbIi paspe3 c/jesiaeM B 00/1acTH >kabepHOi KphILKH. [lanee ipoBesjeM
TIPOZIOJIbHBIN pa3pe3 B0/b 00-KOBO JIMHKH, COeAMHNB 00a rornepeuHsix pa3pesa. OTBepHeM 06pa-30-
BaHHBIN JIOCKYT KOXKU U CHIMEM €TO0.

B nepegHeM KoHLie Tena 06HaXUM >kabpbl U cepare. st 3Toro cpekem »abepHYr0 KPBIIIKY U T1eueBOi
nosic. Cep/iLie JIEKHUT TTOYTH Cpasy 1oz )kabpamu.

O0wiee pacnosio)keHre BHyTPeHHHUX OPraHOB

Korza ppiba BCKpbITa, MOKHO PACCMOTPETh PAcCTioio’KeHHe OPTaHoB B ee TeJle B eCTeCTBeHHOM
coctosiHuu (puc.35).

Puc. 35. BHeliHee 1 BHyTpeHHee CTpOeHHe OKYHS:

1 - pom c 3ybamu; 2 — xcabepHas Kpblwka; 3 — KOCMHAs yewlysi; 4 — 20-MOyepKa/ibHblil X60CMOBOU
N1Aa8HUK; 5 — CNUHHblEe NI1ABHUKU; 6 — HA/bHBIU NAABHUK; 7 — 21a3da; 8 — Ho30ps1; 9 — bokoeas AuHusi; 10 —
aHanbHoe omgepcmue; 11 — nonosoe omeepcmue; 12 — gbl0enumenbHoe omeepcmue; 13 — 8CKpbIMbll
J#cey00K C NPOOO/bHbIMU CKAaOKamu; 14 — kuwka; 15 — nunopuyeckue 8bipocmbl; 16 — npamas KUwKa;
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17 — neuenb; 18 — scenuHblil ny3bipb; 19 — nodcenydouHas dxtcenesa; 20 — xcabpwl; 21 — ceneseHka; 22 —
naagamesnbHblll Ny3bipb; 23 — NOUKU; 24 — MOUemMoOUHUK; 25 — mouegoli ny3bipb; 26 — AUUHUKU; 27 —
npedcepoue; 28 — xcenaydouek; 29 — aykosuya aopmol; 30 — bprowHas aopma.

[Top, >kabepHO¥ KPBIIIKO# JieXkaT UeThIpe Taphbl H#cabepHbix dye.

[Mo3agau HUX HaXOAWUTCS ABYXKaMepHoe ceparie. Briepeau Hero 3aMeTHO paciipeHye OpIOIIHOM aOpThI —
JlyKosuya aopmal, OT KOTOpPOH BIiepes; uzet bprowHas aopma. yKabepHasi TI0OJI0CTh OT/iesieHa OT OpHOLLIHON
TOHKOM BepTHKaIbHOM NIePeropoAKoHm.

B niepesiHeM oT/iesie OPIOIIHOM M0JIOCTH HAXOAWUTCS XOPOILO BbIpayKeHHasl neteHb, TIPUKPhIBAIOIIast
oHcenydok. OT >KesTyiKa OTXOAUT KulleyHast mpybka. B oHOM 13 TieTesib KMIIEYHWKA HaXOJUTCSI TEMHO-
6opoBas ceneseHka. Io0dceayoouHas scene3a y O0MBIIMHCTBA PbIO ObIBaeT B AUCIIEPCHOM COCTOSTHUM U
pacIiosio)keHa MeXX/ly »KeJlyZIKOM U Mpuleraroleil K HeMy IeT/eld KUIIeyHrKa.

B 3a7Heli 4acTH M0JIOCTH TeJia JieXKaT 10JI0Bble OpPraHbl — CeMeHHUKU WK siuyHUKU. CTerieHb UX pa3BUTUS
3aBUCUT OT BpeMeHH A00bIun peiObI 1 ee Bo3pacTa. CeMeHHHKH OT/IMYal0TCs MOJIOUHO-KPEMOBBIM
1[BETOM, BCJIeZICTBHE Uero UX Ha3bIBalOT MOJIOKaMU. SIMUHUKY Mpe/[CTaB/IeHbl BBITSHYTHIMU MeLlKaMU
JKeJITOBaTO-OPaH)XeBOr0 L{BeTa C 3ePHUCTON CTPYKTYpou (MKpa).

['my6ske BCex OpraHoB, I0/] TT03BOHOUYHBIM CTOJI00M, JIEKUT T/IaBaTe/bHbIN My3bIpb. Y
TUIaCTUHOYKaOePHBIX PhIO TIaBaTeMbHOTO My3bIps HeT. [11aBaTesibHbIN My3bIph — B&XKHBIA THAPOCTA-
THUUeCKUH arrapar, Mo3BOJISFOIIUNA pbibe TOJHUMATHCS U OMyCKaThCs B TOJIIIIEe BO/bl. DYHKIIUU €ro
MHOT000Da3HbI.

[TnaBaTesbHBIN My3bIPh MOXKET OBIThH IBOMHBIM (y KaprOBbIX) WX OJUHAPHBIM (Y OKYHs1). Y TJIOTBBI
T1aBaTe/IbHbIM My3bIPh JIETKO BbIIE/IUTE U3 Tejla U OH He OrajaeT. Y OKyHsl Masielilllee IPUKOCHOBEHME K
TMy3bIPIO BeZIeT K ero OraJjaHuro.

Bpeiiie ryiaBaTe/IbHOTO IMy3bIPS BO/b TI03BOHOUHHMKA TSHYTCSI TEMHO-KPacHbIe TTOUYKUA. Y KOCTHBIX PbI0
TIOSIB/ISIETCSI MOYEBOM My3bIPb.

Cucremsl OpraHoB

[InieBapuTenbHas cucrteMa

[MuiieBapuTe/IbHAs CUCTEMa KOCTHBIX PbIO, B OT/IMUME OT CUCTEMbI XPSIIIeBbIX, MeHee
mddepenrpoBana. IlumeBapuTenbHas cicTeMa KOCTHBIX PbIO Toxke MeHee quddepeHIipoBaHa.
Kurieunuk ripeficraBieH TpyOkoii pubIM3uTeIbHO OAHOTO JUAMEeTPa, ¥ IPaHUL] MeX/y OT[eaMu
3aMeTUTb NTOYTH HEBO3MOJKHO.

[MuiieBapyTe/IbHBINA TPAKT HAUMHAETCSI POTOBOM TMOJIOCTHIO, TIepexo/siiieil 3aTeM B IIIMPOKYHO IJIOTKY,
KODOTKUI MHUILEBOZ, U XKe/lyZoK. BesvuriHa 1 (popMma >kenyzika 3aBUCAT OT XapakTepa MUTaHusl. Y XHUIIHbIX
pbi0 (OKYHB) XKeJTy0K 0ObIYHO 00BeMUCTBIN, CIIOCOOHBIHM K pacTshKeHUI0, Pe3K0 OT/IMUarOIUNCS OT
TIOC/IeAYIOIIMX OT/Ie/I0B KUIIeUHUKa. [1py rporiaTbiBaH|M KPYTTHOU JOOBIUM JKemy 0K XUIIHOW PhIObI
pacIIMpsIeTCs 3a CUeT pacTsyKeHUs TIPOOIbHBIX CK/Ia/I0K ero CTeHOK. Y MUPHBIX PaCTUTe/bHOSIIHBIX PbIO
(KaprmoBble) TPaHHULIbI MEX/Y KeTyJKOM U KUILIeYHUKOM He3aMeTHBI.

OT Xesy/iKa OTXOAUT KUIIeYHUK. [TocsiefHMi y KOCTHBIX PbI0, B OT/IMUME OT M/IaCTUHOXKabepHbIX, Oosiee
JJTUHHBINA, 00pa3yroIuii MeT/Iv, HO MoYTH He ¢ depeHLIMPOBaH Ha OT/IeIbL.

Y HeKOTOpbIX PbI0 yBe/JMUeHre BCAChIBaTeIbHOM TTOBEPXHOCTH KUIIIEYHHKA OCYIL[eCTBIISIeTCS 3a CUeT
CJIenbIX OTPOCTKOB — MAJIOPUUYECKUX BBIPOCTOB, OTXO/SAIIMX OT NepeJHero oT/esna TOHKOW KAIKU. OHU
3aMeHsIFOT CITUPasIbHbIN K/laraH XpsIleBbiX pbl0. Y PeYHOro OKYHs ITM/IOPHUUeCKUX BBIDOCTOB TPH, Y
HEKOTOPBIX JIOCOCEBBIX PbIO KOIMUECTBO UX [JOCTUTAeT ABYXCOT.

[MepepHuii OT/ieNl TOHKOTO KHUIlIeUHWKA Ha3bIBaeTCs BeHa/llaTUIIepCTHON KUILIKOW. B Hero BriajaroT
NIPOTOKU MeYeHU U MOJPKeTy[,0UHOU sKesie3bl, TI0f, BO3/IeliCTBHEM CeKpeTa KOTOPbIX IPOUCXOAUT
paciijeryieHrie OCHOBHBIX KOMITOHEHTOB TTHILL{H.

ToHKas KWIlIKa He3aMeTHO MepexouT B TOJICTYHO KMILKY, a 10-TOM B NpsiMyto. [1psiMasi Kullika
3aKaHYMBaeTCs aHa/IbHBIM (3aZJHETIPOXOAHBIM) OTBEDPCTHEM.

Y KOCTHBIX PbIO CUTBHO Pa3BUTA IeueHb. JTO Ba)XKHAs MMHUIIleBapyTe/bHas >kene3a. Ee cekpeT — »keyrupb —
CKaIJIMBAeTCs B )KEJTYHOM ITy3bIpe, a TIOTOM T10 yKe/TYHBIM ITPOTOKaM MOCTYyTIaeT B Tiepe/IHUM OT el
KulleyHrKa. @yHKIMY NeueH MHOTOUMC/IeHHbl. Kpome yuacTus B MullleBapeHUH, OHa UrpaeT BaXKHYHO
posb B 00e3BpeKMBaHUU 5IZIOBUTHIX BEIIIeCTB, 3a UTO ee Ha3bIBalOT OapbepHBIM OPTaHOM.
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Bropas nuitieBaprTebHas JKeie3a — MopKeTyA0uHast — 00BIYHO JIEXKUT B TeT/ISIX KUIIeYHHKa. Y
HEKOTOPBIX PhIO (IIyKH) OHA MpeACTaB/isieT CO00H KOMIAaKTHOe 00pa30oBaHue, Y IPyruX (KaproBbie) —
pa3bpocaHa B BHIe MeJIKMX >KUPOTO00HBIX BK/IIOUEHUH MeXX/Ty U3rn0aMu KHUIIeYyHO TPyOKH.

Oprassl AbIXaHUA
’KabepHbIii anmapar KOCTHBIX PbIO, B OT/IMUKE OT TAKOBOTO XPSIIEBBIX, XapaKTePU3yeTCs OTCyTCTBHEM
Me>oKabepHBIX 1eperopofioK U TosiBIeHreM >KabepHBIX KpHbIIeK.

Puc. 36. Kabpb! aKkysbl 1 KOCTHOM PHIOBI:

A — ppoHmanbHbIll pazpes uepe3 pomo210mouHyo noaocms akyibl; b — mo e kocmHoll pbibbl; B —
nonepeuHblii paspes uepe3 xcabpy akybl; I' — mo e KocmHoU pbibbl; 1 — pomo210mouHas nonocmn; 2 —
nuwjeeod; 3 — uentocmuas dyed; 4 — noosa3biuHAsA dy2a; 5 — Opbi3-2anbye; 6 — BHympeHHue dxcabepHble
wenu; 7 —HapyicHble dcabepHble ujenu; 8 — xcabepHas Kpbiwka; 9 — scabepHbie oyeu; 10 — sxcabepHble
nenecmku; 11 — medxcocabepHble nepe2opooKu.

KabepHas kpbiwka (puc. 36) — 3T0 TBepAasi KOCTHas IlaC-TUHKA, 3aKaHUMBAIOI[AsICst MATKOM KOXKHOM
CKJIaZIKoH — dcabepHoti nepenoHkoti. [Top xxabepHOM KPBIIIKOH Y KOCTHBIX PhIO jiexkaT xabpel. Kaxkaas
acabpa cocTout u3 dHcabepHoli Oyau, Ha KOTOPOU CUAST B [1Ba psijia HcabepHble senecmku. OT BHYTPEHHUX
CTEHOK >KabepHBIX YT OTXOJSAT HcabepHble MbIYUHKU, KOTOPbIE BBITTOTHSFOT POJTb CUTA, OTL[EXKUBAsi U3
BO/IbI TBEPbIe YaCTULIBL.

B ominune oT XpsillieBbIX PbI0, UMEIOIIUX 41/2 »Kabpbl U 5 ’kabepHBIX AYT, Y KOCTHBIX PbI0 4 kabepHbIX

AyTy U 4 Kabphbl.

Ha BHyTpeHHeli CTOpOHe »KabepHOM KPBIIIKKA MOYKHO OTMETHUTh OCTaTKH ’Kabphbl, TaK Ha3bIBaeMYIO
JIO’)KHOXKaOpYy, KOTOpasi y4acTHsi B 0OMeHe ra30B He IPUHUMaeT

AKT JIbIXaHUsI KOCTHBIX PbIO OCYIIIeCTB/ISIETCS 3a CUeT JBYIKeHUs >kabepHOU KPBILIKH: Koryja KabepHast
KpBIILIKA ITPUTIOHAMAET-Cs1, TOHKasi KOYKHMCTasl TIeperioHKa, KOTopasi IPo/0/KaeTcst 3a Kpaii >kabepHoit
KDBILIKH, TPKAMAETCS K yKabepHOH 11je/ii. DTO TIPOUCXOAUT T07, BIUSHHAEM HapY)KHOTO JIaBIeHUs] BOJBI.
B pesysnbrare B 0K0/10kabepHo# 110/10CTH 06pa3yeTcst IPOCTPAHCTBO C ITOHMKEHHBIM JlaBieHHeM. JTO
3acTaB/isieT BOZY M3 POTOITIOTOYHOM IO/IOCTH BCAChIBATHCS B OKOIOKAaOepHYIO MoJIoCTh. [1py onmycKaHuu
KPBIILIKM BOZIa uepe3 Hapy>KHbIe >kabepHbie OTBEPCTHSI BBITAIKMBAETCS HAPYIKY.

KposeHocHas cucmema

KpoBeHocHasi cricTeMa KOCTHBIX PbI0 (pHc. 37) IO CPaBHEHUIO C KPOBEHOCHOW CUCTEMOMU XPSILEBBIX PbIO
OT/INYaeTCsi HEKOTOPbIMU 0CcoOeHHOCTSIMU. Ha MecTe apTepraibHOTO KOHYCA TOSIB/ISIeTCST TYKOBULIA
aopThl. Bo3HuKaeT 20/106HO1 Kpy2 KpogoobpaujeHusi. CoxpaHsieTcsi 1o 4 rmapbl MPUHOCAIINX U
BBIHOCSIIIMX yKabepHbIX apTepuii (y XpsiieBbiX pbib X 5). BokoBbie BeHbI Hcue3aroT. ToMbKO jieBast
KapJuHa/IbHasi BeHa pacra/jaeTcs B JIeBOM MOUYKe Ha CeTh KalW//IspoB, NipaBasi KapAWHasabHasl BeHa UzeT
yepe3 IOUKY, He TpepbIBasiCh (aCHMMeTpHsi BOPOTHOM CHUCTeMBI MOYeK).

B ronoBHOM oTzIe/e Ha OpIOIIHOM CTOPOHEe pacrionaraetcs cepaue. UToObl yBUeTh cepAlie, Hazlo
pa3pe3arh TeJjio 10 CAMOTO PTa U cpe3aTb OOKOBYHO MYyCKY/aTypy.

CepOye 3aKJTIOUEHO B OKO/10CepOeuHyto CyMKY. XOPOIIIO 3aMeTHO TeMHO-00pzioBoe npedcepodue. Tlepes,
TipeZicep/iieM HaxOJUTCS 6eHO3HAs na3yxa (CUHYC), UMetolljasi BUJ| BODOHKH, COOMparoiijasi BeHO3HYHO
KPOBb CO Bcero Tena. K nepesHemy oTzeny npeficepus IPUMbIKaeT sIpKO-KpacHbIi Jceyoouek. PasHuiia
B OKpacKe Ipe/icepausi

Puc. 37. KpoBeHOCHasi cicTeMa KOCTHOM pPBIObI:

1 — npedcepoue; 2 — Jcenydouek; 3 — aykoguya aopmbl; 4 — 6prowHas aopma; 5 — npuHocsiwjue
sgcabepHble apmepuu; 6 — ebIHOCAWjUe JHcabepHble apmepuu; 7 — KOPHU aopmbl; 8 — cnuHHas aopma,9 —
COHHble apmepuu; 10 — nookaouuuHble apmepuu; 11 — xeocmosas éeHa; 12 — npagas 3aoHss
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KapOuHaibHas1 8eHa; 13 — negas 3a0HsA KapOUHA/IbHAS 8eHa; 14 — eopomHas cucmema nouek; 15 —
nookuweyHas geHa; 16 —eopomHas cucmema neueHu; 17 — kioebepog npomok; 18 —

neueHouHas eeHa; 19 — nepeoHue KapOUHA/IbHble 8eHbl (8 UepHblll Ysem OKpduwleHbl COCYObl C 8HO3HOU
KpO8bi0).

U JKeJTyZl0uKa 00yC/IOB/IeHa TOMIMHON CTeHOK. B TOHKOCTEHHOM TIpe/icep/iiK MPOCBeYrBaeT BeHO3Hast
KpOBb. B >kenyj0uke BUZHBI TOJICTbIE MYCKY/IUCTbIE CTEHKH.

OT Xesyi0uKa OTXOAUT OplowHAs adopma, KOTopasi y OCHOBAHHS PACIIUPSIETCS B /IYKOBUYY AOPMbl.
[MTocnesHss, Kak ¥ Bce KPOBEHOCHBIe COCYAbI, 00mafaeT riafKoit MycKynatypoil. (Bcomuum, 4to
apTepyabHbIM KOHYC MIaCTUHOKa0epHBIX PbIO — 3TO YaCTh »KeJTyA0uKa CepAilia, OH COCTOUT U3
TIOTIePeYHOTI0I0CATON MYyCKY/IaTyPhl U CIIOCOOEH K MyJIbCalvu. )
* OpIOIITHOM aOpPThI KPOBB MO NPUHOCAWUM HcabepHbIM apmepusiM HaTlpaB/IsSIeTCs B XKa0Opbl, e
oboraiijaeTcst KUCJI0POZOM, a 3aTeM 10 8bIHOCAWUM HcabepHbIM apmepusiM BIafiaeT B MapHbIe
KOpHU aopmbl U Jjanee B cnuHHyto aopmy. Cocy/ibl, TI0 KOTOPLIM apTeprasbHasi KPOBb U3 KOpHel
aopThI HATIPaBJIsIeTCsl K TOJIOBe, — COHHble apmepuu B TOJIOBHOM KOHLIe CMBIKAtOTCsi, 00pa3yst
20/108HO1 Kpy2 KpogoobpaujeHusi. TTo ciiHHOMN aopTe KPOBb HJIET 10 BCEMY TeTy K XBOCTOBOU
yactu. CriMHHas aopTa /laeT OTBETB/IEHHUS] KO BCEM OpraHaM TeJja: )KeJyAKY, KUIIEeYHHUKY, 10JI0BbIM
opraHam, ToYKam, TiepeIHAM U 3aJHIM KOHeUHOCTsIM. Ha Tesie BCKPBITOM pBIObI CITUHHAs aopTa
XOPOLLIO 3aMeTHa MeX/y MOYKaMHy,
BeHo3Hast KpOBb BO3BpAll[aeTCsl B CepZiLie TI0 HerlapHOH X80CMOBol 8eHe U TI0 TTapHBIM nepeoHUM
(ApemMHbIM) ¥ 3a0HUM KapOuHa/ibHbIM BeHaM. [1paBas 3aiHsisi KapAWHa/IbHasi BeHa MPOXOJUT uepe3 MOUKH,
He pa3BeTBJISSCh, a JieBasi IaeT CeTh KanmwuIsIpoB. TakuM 06pa3oM, BOPOTHasi CUCTeMa TToUyeK pa3BUTa
TOJIbKO B JIEBOU TOUKe.
3aziHMe KapJvHaIbHbIe BeHbI C/TMBAOTCS C TIePeHUMH KapAWHAIbHBIMH BeHaMH U 00pa3yroT KI08beposbl
npomoku. IToOKuweuHas eeHa MpOXOUT uepe3 TeueHb, Pacrazasch TaM Ha Kalusuisipbl U 06pasyst
80pPOMHYI0 cucmemy neueHu. VI3 eueHU BBIXOWUT NeUeHOUHAs 8€HAd, BIaZialolllasi B BEHO3HYHO Ma3yXxy.

OpeaaHbl 8bl0eneHus

OpraHbl Bbifie/ieHHsI KOCTHBIX PbI0 CXOJHBI C TAKOBBIMHU T1aC-TUHOKabepHbIX. OTIUUYNeM SIBISIETCS TO,
UTO BBIJIe/IUTeTbHasi CUCTeMa KOCTHBIX PbI0 He CBs3aHa C OpraHaMM pa3MHOKeHHs, KakK 3TO UMeeT MeCTO
y XPSIIEBBIX PbIO.

JITMHHBIe TEMHO-KpaCHBIe TTOUKHU JIeXKaT Mo 60KaM T03BOHOU-HUKA Haj T/IaBaTeTbHbIM TTy3bIpeM. JTO
mynoguwHble nouku (Me30Heppoc). MoueTOUHHMKOM CIY>KUT BO/Ib(OB KaHas, KOTOPbIM TSHETCS BAOb
BHYTPEHHET0 Kpasi TIOUKH. Y HEKOTOPBIX BU/IOB KOCTHBIX PbIO pa3BUT MOU€B0U Ny3bipb.

OpeaHbl pazMHO#CceHust

B omMume oT myiacTUHOKabePHBIX PhIO TIOOBBIE JKejle3bl KOCTHBIX PbI0, KaK CaMI[OB, TaK M CAMOK,
WUMEIOT CaMOCTOSITe/IbHbIE TIPOTOKH — BTOPUYHBIE N0/06ble Nymu. DTH MPOTOKU He UMEeIOT HUuuero o0I1ero
¢ Bob(OBBIMU U MIOJIJIEPOBBIMU KaHasiaMu. 10 3TUM ITPOTOKaM IM0JI0OBbIe MPOAYKTHI uepe3 To/I0Boe
OTBEpPCTHe BLIXOZASAT HapyXKy. TakuM 00pa3oM, y caMIIOB KOCTHBIX PbIO, B OT/IMUME OT CAMILIOB XPSIIEBBIX
pbIO, BO/TL(OB KaHasl BLIMOJ/IHSAET TOJBKO O/IHY (DYHKITHIO — BbIBE/IEHHUS POAYKTOB 0OMeHa, T.e.
MOUYETOUYHHKA. ¥ CaMOK MIOJIJIEpOB KaHa/l OTCYyTCTBYeT.

OpraHbl pa3MHOKeHHUsI, KaK 00BIYHO, TIPe/ICTaBIeHbl Y CAMI[OB CeMEHHUKAMU, Y CaMOK SIUYHUKAMU.

LlenmpanbHas HepgHas cucmema

T'on08HOl MO32 Y KOCTHBIX pbIO (pHC. 38) 110 psily PU3HAKOB UMeeT Oojiee IPUMUTHUBHOE CTPOEHHE, UeEM
y XpsleBbIX pbi0. OOIIMe pa3Mephl ero MeHbIlle, Ha KPbIIlIe TiepeIHer0 MO3ra OTCYTCTBYeT HePBHOe
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BetiectBo. [Tosoctu 6osbIMX Mosyiapuil (0OKOBbIe JKeJTyI0UKH) He TIoZipa3/ie/ieHbl TTeperopoKoi, Kak
3TO OBbIZIO CBOMCTBEHHO aKY/IOBBIM phibaM. [lepesHuii MO3r OTHOCUTeTbHO Masl. Hanboee pa3BUTHI
CPeHUU MO3T U MO3)KEeUOK.

7151 TOro yTOOBI 0OHAXKUTB TOJIOBHOM MO3T, HEOOX0JMO OCTOPOXKHO CHSATB UePerHy KphILIKY. Bo3smeM
OKYHS B JIEBYIO PYKY CITMHOUW KBepXy, TOJIOBOH OT cebst. C/iesiaeM IornepeuHblii pa3pe3 HOKHUL[AMU B
3aJiHell YaCTH MO3TrOBOM KOPOOKH, B 00/1aCcTH 3aThi/Ka. bOKOBbIe pa3pe3sbl MpoBesieM 10 KpasiM YeperHoi
KOpPOOKU Briepe/]. 3aBepIlvM Haiily paboTy rorepeuHbIM pa3pe3oM B MepeHel YyacTH (Tiepes CaMbIMU
r71a3amu). 3aXBaTUM KPBbIIIly yeperna IMMHLIeTOM U OCTOPO’KHO CHHMEM ee.

IMepedHuti Mo3e TipefcTaB/eH OOMBITUMU TTOMyIIapUsIMH. KpbIllia uX aMuTedanbHasi, He COIEepPXKUT
MO3TOBOIO Bell|eCTBa.

Puc. 38. ['o/10BHOM MO3r OKYHSI CBEPXY:
1 — Hocoeas Kancyna; 2 — oboHsiImenbHble 001uU; 3 — nepedHull Mo3e; 4 — cpeOHull Mo32; 5 — MO3#ceuok; 6
— npodoneogamplli M032; 7 — CNUHHOU MO32.

['naBHas Macca nepesiHero Mo3ra rnpeJicTaBiaeHa nos10cambIMu meaamu, exxaliumu Ha gHe. [Tonoctu
OOKOBBIX >KETyZOUKOB (TIEPBOTO U BTOPOT0) COOOINAIOTCS U He pa3/ie/ieHbl ITePeropo/ikoi, Kak y
TJIAaCTUHOKabepHbIX PhIO.

ITpomedcymouHblli MO32 TIPUKPBIT OO/IBIIMMHY TIOMyIIapusiMy. Ec/ii X pa3gBUHYTH B 3a/IHEH 4acTH, TO
MOYXKHO 0OHapy>KUTh MaJleHbKHUM Oy/1aBOBUHBIN BBIDOCT — 3nucpu3s. ITO )Kejie3a BHYTPeH-Hell CeKpeLyy.
Hawubosnb1iiero pa3Butusi JOCTUraeT cpedHull MO32, €r0 3pumes/bHble 00/U.

Mos3sicevok Takke 1oCTaTOuHO BesvK. OH HaseraeT Ha NMPO/J0IroOBaThli MO3T.

ITpodonzoeampiili Mo32 TIOCTETIEHHO TIepeX0oAUT B cnuHHOU. Ha mpojonroBaToM MO3ry MOXKHO 3aMeTHTh
pOoMO0BUOHYIO IMKY (UTBEPTBIM >KemyJouek).

Ot nepefHeli yacTy OOMBIINX MOJTYIIIAPUNA OTXOJAT 0OOHsIMesbHble 00U, @ OT HUX 0OOHsiIMme/nbHble Hepebl,
KOTOpbIe Pa3BeTB/ISIFOTCSI B HOCOBBIX Karcysax.

1711 paccMOTpeHus TOJIOBHOTO MO3ra CHM3y HY)KHO Tlepepe3arh MpOZ0/roBaThlii MO3T U 3allPOKUHYThH €ro
BriepeZi. Mo3r OyayT yzep>KuBaTh KPyIHbIe 3pumesbHble Hepabl, Uylie B OCHOBaHUe ye-peria v
obpasytorye nepekpecm (xuasmy). Korga Mo3r yzaeTcsi mepeBepHyTh, MOXKHO YBU/ETb HeOO/IBIIIOMN
OKPYIJIbII BBIPOCT — 2Uno¢pu3, OTXOJSALIMN C HW)KHEW CTOPOHBI IPOMEKYTOUHOT'O MO3ra.

3adaHue
V3yuuB BHEIITHHWE TIPU3HAKK U TOTIOrpadrio BHYTPEHHUX OPraHOB PbIO, 3aIllO/THUTE MPUBEIEHHbIE HIDKE
TaOJULBI

Tabnuiia 12.

Mopdgonozuueckas xapakmepucmuka pbio

IIpusHaku Kpyanopomble Pb16b1 (0KyHD)
(MuHo2a)

®opwma Tena

KoyxHbie TTOKPOBEI

HEHaprIe KOHEUHOCTHU

[TapHbIe KOHEUYHOCTH
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Hanuuue Ko>KHBIX »Kejie3

Twun XBOCTOBOIrO Mj1aBHUKA

JKabGepHble oTBepCTHS

PoroBoe otBepcTue

Oprass! 3peHus

Turn veryn

bokoBag nuHus

Tabmura 13.
Cucmembl 0p2aHO8

Ilpu3Haku Kpyanopombie Pb16b1 (OKyHb)

(MuHoeza)

Hanmuuue uenrocreit

Opranbl nuieBapeHust:

a) 3yObI; 0) T7I0TKa;

B) JKeJTy/l0K; T') MUJI0pUYeCKUe
BBIPOCTHI

[1naBaTenbHBIN My3bIPb

[pixaTenbHas cucrema

JKabGepHble nerecTku
(mpoucxox/jeHue)

Opranbl KpOBOOOpaleH!st

HepBHas cuctema

OpraHbl Bblfle/IeHUs

ITonoBaga cucrema

OrnogoTBOpeHue

Bonpocbl 0151 camocmosime/ibHOL N0020MOBKU K 3aHAMUSAM

1.

Kaxkoe 1osio’keHre B CUCTeMe KJlacCa 3aHMMAar0T KOCTUCTBIe PbIObI? OXapaKTepu3yiiTe mporpec-
CHUBHBIe MPU3HAKU KOCTUCTBIX PbIO, CBUZETEbCTBYIOLIME O MOJIOJOCTU ITOM IPYyMIIbL: 06BeM
Ha/l0Tpsizia (KOJIMYeCTBO BHU/IOB U OTPSIIOB), THTEHCUBHOCTh BH/I000pa30BaHMUs Y KOCTUCTBIX PbIO
B HaCTosilIjee BpeMsi.

Kak pacripocTpaHeHbl reorpaduyecky U 9KOJIOTHUYeCKU KOCTUCThIE PhIObI? YeM 00bsicHSIeTC s
MHOTOUYHMC/IEHHOCTh U Pa3HO0Opa3ue KOCTUCTBIX Phi0?

dopma mena u osudiceHue. Kak BiusieT Hampap/ieHUe Clieldaau3aliui (XUIIHUYeCTBO B OTKPBITHIX
BOJIaX, MO/[CTeperaroliiee XUITHUUECTBO, PACTUTETbHOSITHOCTb PEYHBIX M MOPCKHUX PbIO,
TIPUZIOHHBIN 00pa3 )XKU3HM U T. /.) Ha (hOpMy TeJsla ¥ XapakTep ABMXeHus1? Onuiimre 0CO6eHHOCTH
TEJIOCJIOKeHUsT ObICTPOXOIHBIX T AMUUeCKUX XUIHBIX PbI0 U CMUPHBIX TUXOXOJHBIX PbIO.

Yro Takoe 00TEKaeMOCTb TeJia, UTO CIIOCOOCTBYET ee MOBbI-IIeHUI0? Kakue BU/bl COMTPOTUB/IEHUS
BO/Ibl UCTILITHIBaeT pPbiba Ha X01y?
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Kakumu cpezctBamu obieruaetcsi joO0BOe COMPOTHB/IEHNE U BIMSTHAE 3aBUXPEHHH,
BO3HMKAOLL[MX T103a/[1 TUTBIBYIL[eM PbIObI, U 3aBUXPEHUN OT TPEHUM?

[TpuBeauTe MpUMepsl M3MeHeHUH B (popMe Tesla, XBOCTOBOI'O [/IaBHUKA, OCTaIbHbIX HelapHbIX
TJIaBHUKOB, HallpaB/ieHHbIX Ha CMsiTueHUe BIUSHUS 3aBUXPeHUH, 00bsiCHUTe 3HaueHre Tak;
obpa3oBaHMi, KaK POCTPYM Y MeU-pPhIObI (SBIeHHe KaBUTAL[|N).

OxapakTepu3yiTe poJib HelapHbIX U MapHbIX TVIABHUKOB B IBUYKEHUU KOCTUCTBIX PbIO (UTO
CJTY>KUT TJIaBHBIM JIBWKUTEIEM Ha ObICTpOM nn TXOM Xofy. Kak paboTtatoT rpygHblie 1
OproIlIHbIe TIJIaBHUKH, TI0UeMY XBOCTOBOM I/IaBHUK CTasl TOMOLiepKaIbHbIM, 8 UHOT/Ia BTOPUYHO
reTepoLepKaabHbIM U T.[.)?

KakoBa ckopocTh x0/ja pbi0, KakKMX abCOMIOTHBIX BEJIMUMH OHA MOXKET JOCTUTaTh? B Kakux
9KOJIOTMYECKHX IPYIIax Pl JOCTUraeTcs HanbosibInasi ObICTPOXOAHOCTD?

B kakux ciyyasix BO3HHKAIOT Yy pbI0 npucrniocobenusi K nosiety? Ha3zoBuTe Havbosee M3BeCTHBIX
JIeTaroIUX PbI0, OMUINKTE TUIbI U MeXaHU3MbI (TJIAHKMPYIOLIEro ¥ MaXxOBOr'0) TI0/IeTa y pbio,
Jla/TbHOCTB T10JIeTa.

[Touemy MHOTHe PHIOBI Ziep>KaTcst v ABWKYTCS cTassMy? Kakue Ouonoruueckye rnpermylecTBa
JlaeT [IBWKeHUe cTasiMu (/17151 6e301MacHOCTH, OTHICKUBaHUS MUKW U T.7.)? CiyuaiiHoO 1 pacrono-
>KeHHe pbI0 B cTae? OxapakTepu3yiiTe THAPOAVHAMHUYeCKre 0COOHHOCTH (TIPeMMYILeCTBa)
JBWDKeHUS pbi0 B CTasiX.

ITokposebl. Kak ycTpoeHbI KoKa ¥ KOXKHBIW CKesleT Y KOCTHUCTBIX prI0? UTO Takoe «KOCTHas»
yelllys, B KaKUX IByX (pOpMax OHa BCTpeyaeTcsl, KaK pacriojiaraeTcsi B Koyke, Npor3BOJHbIM KaKOro
CJ1051 KOXKU SIBJII€TCA?

Cyl1iecTByeT Jid 3aBUCMMOCTh pa3MepOB UelllyH OT CTereH! ObICTPOXOAHOCTH PhiObI? B Kakux
C/Iydasx KOXKHbBIN CKeJIeT YyTPauuBaeTCsl U KOyKa CTAHOBUTCS «T'OJIOU»?

Yem 00y cioB/IMBaeTCst OKpacka pbid (M APYTUX >KUBOTHBIX)? Ka-Koii pupo/ibl ObIBaeT MUTMeHT,
YTO TaKOe MeJIaHWHBbI, ['YaHWH, JIMIIOXPOMBI WX KapOTHHOU/BI? Kakue ToHa OHU faroT?

Kak nosyuaetcsi rosybast ¥ CUHsIsI, 3e/ieHasi OKpacku? UTo Takoe OKpacka ONTHYeCKOU MPUPOAbI?
KakoBa posib mos1yripo3pauHbix TOKPOBOB U MHTep(epeHLIY CBeTa B HUX /I/Is1 OKPACKU?

Kak 00pa3yroTcs U T/ie OTK/1a/IbIBalOTCsl TMTMEHTBI, KaK Ha3bIBalOTCS Cliel[ia/ibHble TUTMeHTHbIe
K/IeTKH, KaK TIPOXOAUT ObICcTpasi mepeMeHa oKpacku? KakoBbl pyHKIIMM OKpacKu?

[aiiTe npuMepbl MaCKUPYHOILlero, mopaXkaTe/lbHOro, paclio3HaBaTe/IbHOr0, CUTHA/IbHOTO
3HaueHus1 OKpacku. Kak ObIBarOT OKpallleHbl >KUBOTHBIE TIPH U30BITOUHOM U TIPH HE/IOCTaTOUHOM
OCBellleHuun?

Kaxkoe 3HaueH1e MeeT TeMHasi CBepXy U CBeT/Iasi, 4acTo OsiecTsiiiasi CHA3y OKpacka OOJBIIMHCTBA
pbi6? Kak ObIBatOT OKpallieHbl IMUMHKA HEKOTOPBIX PhIO.

HepesHas cucmema. Kakumy 0coOOEHHOCTSIMH OT/IMUAETCSI TOIOB-HOM MO3T KOCTUCTBIX PbIO (U
KOCTHBIX FaHOW/I0B) OT MO3ra aKyJ/IOBbIX ?

VmeroTcst M1 y KOCTUCTBIX MOMTyLIapyUs IlepefjHero Mo3sra, Kak yCTpoeHa ero Kpbimma? Kak pasBUThI
CpeiHUI MO3T U MO3KeuoK? B CBsi3M ¢ pa3BUTHEM KaKHWX OpPraHOB UyBCTB 00pa3yroTcst
«TIOMyIIapHsi» B HWDKHEH CTeHKe MPO/I0/Ir0BaTOr0 MO3Ta Y KapIOBbIX M COMOBBIX PbIO?
OxapakTepu3yiTe GyHKL[MU rOOBHOTO Mo3ra pbi6. Kak ckaxkeTcsi Ha 1oBeJjleHUH ([IBH)KeHUH,
TIOMCKe ¥ CXBaTbIBAaHUM ZI00bIUM) y/janeHre TiepejHero Mo3ra? Uto mpor3oiieT, ecii yAaauTh
CpeJHUI MO3r?

Kakue 0co6eHHOCTH B CTPOEHHUH CHMIIaTHUeCKOW HEPBHOM CHCTEMBI TIOSIB/ISTFOTCSL Y KOCTUCTBIX
pbi0? VIMeeTcst i1 y KOCTUCTBIX PbI0 TeMeHHOM r71a3?

OpraHbl UyBCTB, CBETSIIMECS, JTeKTPHUeCKre opraHbl. OxapakTepu3yiiTe 0COOEHHOCTH
yCTpo¥icTBa r71a3a. YeM o6bsicHsieTcs 11apoobpasHast popma xpycraamka?

Ha kakoe paccTossHue MOXKHO BH/eTh B BoZe? Kak mpoucxoguT akkomogarus rnasa? Kak
niprcriocabiMBaeTcs 171a3 K pa3/iMyHoMy ocBellleHUI0? Kak ycHMBaeTcsi CBeTOUYBCTBUTETbHOCTh
rnasa’?

KakoBo ycTpoiicTBO 3epKasibHOM 000/104K1? B Kakux rpejiesiax u3MeHsieTcst
CBETOUYBCTBUTEBHOCTS T71a3a? UyBCTBUTE/bHA /U K CBETY KoxKa pbI6? Kakve Tam CTpyKTyphI
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25.

26.

27.

28.

29.
30.
31.
32.
33.

34.

obHapykuBaroTcsi? YTo MMEeHHO BOCTIDUHMMAET I71a3aMH pbi0a — MeJibyaiiiye mopoOHOCTH UTH
CBETOTeHeBbIe TISITHA, IBWKeHHe, 103kl APYTUX pbih?

Cnyx y pbi6. Cribiat 1 peidbi? UeM [j0Ka3bIBaeTCs Hamure cayxa y peio? Hackonbko oH
YyBCTBUTEJIEH?

Kakast yacTb BHYTpeHHero yxa 4yBCTBUTe/IbHA K 3ByKaM? Kak pacripoCTpaHsIOTCs 3BYKH B BOZie, U
KakKye 3ByKU UMeIOT 3HaueHue Jijisi pbih?

Kaxkoe 3HaueHne MokeT MeTh BebGepoB armapar /71t cyxa peio? UyBCcTBHUTeIbHA /T KOXKa PhIO K
3ByKaM U UX Harpas/IeHUI0?

3ByKH, u3gaBaemble ppibamu. CripaBe/jvBa JiM IOTOBOPKA «HeM, Kak prida?» Kakoro xapakrepa
3BYKM U3[JAl0T PbIObI, UeM OHM UX MPou3BoAT? Kakoe CMbIC/IOBOe 3HauUeHHe UMEIOT 3TH 3BYKHU.
MO)KHO JIK MCTI0/TE30BaTh BOCIIPOM3BE/IeHHEe «T0/I0COB» PhIO TIPH JIOB/IE UX?

OpeaHbl eKyca. I'ne, Kpome pOTOBOM TMOJIOCTH, pacIioyiaraloTcs y puib, opranbl BKyca? Kakum
HepBOM WHHEpPBUPYETCSI KOXKHBIN OpraH BKyca?

OboHsHue. 3HaueHue 000HSIHUS y pbi0. UTO pa3/uuaroT peiObl TIPY MOMOIIM 000HsHHMsI? X0pOoIIo
71 OT/leIeHO Y peI0 000HSsHUE OT BKyca?

Ceemsuyuecs op2aHbl. YCTPOMCTBO 1 pa3MellleHre CBeTSIIMXCsl OPraHoB. Y KaKUX pbI0 OHU
OBIBAIOT, B Kakoli 00cTaHOBKe? VICTOUHHKU CBeTa?

Buosnoruueckoe 3HaueHue cBeueHUs? Kak pbIObI MO/Ib3YHOTCS Ta-KUM OCBellleHHUeM?
OreKTpuUecKre OpraHbl. Y KaKMX KOCTHUCTBIX pbI0 OHU ObI-BaroT? Kakoii cusibl (HarpsoKeHust)
paspsifpl MOT'YT [laBaTh 3JIeKTPUUeCKUe OpraHbl, [J1s1 Uero UCI0/Ib3YHTCS paspsi/ibl, CUIbHbIE U
csabpie?

Kak ycTpoeHsl, rjje nomernaroTcsi, U3 Yero pa3sBrMBarOTCs JIeKTpUUeCKre OpraHbl?

35. JIbixamenbHas cucmema. Kakvie oprasbl ibIxaHusl ObIBAalOT Y KOCTUCTBIX ppI0? B KakMX yC/1o0BUsIX

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

CYIL{eCTBOBAHUS BO3HUKAIOT CIIOCOOBI JjbIXaHMs, JOTIOHSIOLIMe skabepHoe?

OnumimTe CTpOeHUe >KabepHOTo arrapaTa KOCTUCTBIX Pbl0, 00paTHB 0cob0e BHUMaHKe Ha
OT/INUMSI OT YCTPOMCTBA >Kabp y XpsIlieBbIX PhIO.

Kak ocymectssieTcs )xabepHoe JibIxaHe Y KOCTUCTBIX (U Y XPSILeBBIX, 0COOEHHO Y aKyJ/IOBbIX)
pbI0, KaKoBa poJib )kabepHOM KPBILLIKU?

C KakvMH THUTIaMH HaCOCOB MOYKHO CPaBHUTBD >KabepHBI arrmapar pbi0, Kakve IperMyIecTBa
uMeeT paboTa 1Mo MPUHLIMITY BCAChIBAIOIIEro HAacOCa, B YeM y KOCTUCTBIX PbIO MPOSIBISIOTCS
TIPU3HAKY PeJyKLMU HarHeTaTe/IbHOro Hacoca?

BbIBatOT 1 y pbIO (WK MX JIMUMHOK) KOXKHbIE »Kabphbi?

VmetoTcsi M y KOCTUCTBIX PhIO sierkue. [lepeunciiute rpymiisl pei0, ¥ KOTOPBIX €CTh JIeTKHe,
OMNUILMTE, KAK OHU YCTPOEHbI, KaK MPOUCXOUT aKT JIbIXaHHsl, HACKOJIbKO UHTEHCHBHO (T.e. MOXeT
71 00eCIIeunTD XKU3HEIesITeNTbHOCTD) JIEFOUHOE /IbIXaHue y PhID.

EcTb 1 y KOCTUCTBIX PbIO KOXKHOe /ibixaHue? [IpuBesanTe npumepsl. Kakue ripucriocobenus asis
WICTIO/Tb30BaHMsI KUC/IOPO/ia BO3/yXa CyILeCTBYIOT ¥ KOCTHUCTBIX PbI0?

Yro Takoe JJaOUPUHTOBBIN OpraH, Kak yCTpOeH U (PyHKIIMOHU-PYeT, KaKiM pbibam CBOMCTBeH?
J171s1 uero «3arnaTbIBalOT» BO3AYX PHIOBI (M AEeHCTBUTENBHO JIM 3TO IJIOTAHKE) TIPH HeI0CTaTKe
KHC/I0poZa B BoZie? Mo)KeT /i1 y4acTBOBaTh B [IbIXaHUM I1/1aBaTe/bHbIN My3bIpb?

ITnasamenbHhblil ny3bipb. Y KaKuX pbI0 BIiepBbIe TIOSIBJISETCS TIaBaTe/IbHbIN My3bIph? Pacckaxkure,
Kak MeHsieTcsi (hopMa U TIOJI0’KeHHe T11aBaTe/IbHOTO My3bIpsi Y Pa3HbIX pPhIO.

3a cyeT uero oOpa3yeTcs TUIaBaTe/TbHbIN My3bIPh, BCET/IAa /I CBSI3aH C MUIeBooM? UTo Takoe
«OTKPBITO»- U «3aKPBITO» - My-3bIpHbIE PbIObI?

17151 uero CIy>kKUT T1aBaTe/bHbIN My3bIPb, KaK OCYILeCTB/ISeTCS ero rujpocTarnyeckast QyHKLsA?
[ToueMy HekoTOpbIe PbIOBI (M KaKyie) BTOPUUHO yTPaTW/IU T1aBaTe/TbHbIN My3bIph?

Kak npoucxonut n3meHeHre oobeMa 1yiaBaTe/IbHOTO Ty3bIpsi (BBIITyCKaHWe BO3/yXa, HAlloJTHEeHHe
BO3/lyXOM), UTO TaKoe «ra30Basi kesie3a»? B0o3MO)KHa /11 pery/siLys ra3oBoro /JabjeHus B KpOBU
TIPY [TOMOLLM I1/1aBaTe/IbHOTO ITy3bIps?

Kakoe 3HaueHune MeeT ByXKaMepHBIU My3bIpb, MOXKET JIM OH COKpalaTtbcs paszenbHo? Kak
HEKOTOpbIe PBIObI MOJB3YOTCS ITUM TTPYU 3UMOBAHUH ?
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48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

Kaxkoe 3HaueHue npyu n3MeHeHNH 00beMa T1/1aBaTe/TbHOTO TTy3bIPSi UMEOT IeHTP TSKeCTH U LIeHTP
obbema?

Yro Takoe BebepoB anmapar, Kak OH YCTPO€eH, KaK CBSI3aH C I1/1a-BaTe/IbHbIM ITy3bIpeM U OPraHOM
ciyxa? Kakast TyT MokeT ObITh (yHKI[MOHaIbHAs CBsi3b? UTO phiObl UyBCTBYIOT ITPU TIOMOLLH
3TOro opraHa?

KposeHnocHas cucmema. Kakue v3MeHeHUs TIPOM30IIUIH B CTPOEHUM Cep/ilia KOCTUCTBIX Pbi0? Uem
OT/INYaeTCs JIYKOBULIA aOPThI OT apTepUabHOIO KOHYCa, Kakye CJie/ibl KOHyCa OCTaloTCs B cep/Lie
KOCTHUCTBIX PbI6?

HazoBuTe KOCTUCTBIX PbIO, Y KOTOPBIX COXPaHW/ICS apTepHasIbHbIA KOHyC. Kak Hy>KHO pacrie-
HUBATh CTPOEHHe Cep/ilja KOCTUC-ThIX PbI0: KaK OCHOBY /il Pa3BUTHSI CepALia BbICIIMX
M03BOHOYHBIX WM KaK NpUMep KpalHei crieruanu3auun?

Kak peaykuusi >xkabepHoro arirapaTa CKa3bIBaeTCsl Ha CTPO@HUM 1 COCTaBe apTepHabHbIX YT,
CKOJIBKO UX OCTaeTCsl y KOCTUC-THIX PbI0?

KakvmMu 0cobeHHOCTSIMU OT/IMYaeTCsl KpOBb KOCTUCTBIX PhIO (KakK YCTPOeHbI SPUTPOLIUTHI, KaKue
BCTPEYAIOTCS JIEMKOLIUTHI U T. /I.), €CTh JI CPeJi HUX PhIObI C «Oesoli», HeoOKpaleHHOW KPOBBIO?
OmnpefenvTe TIOHATHS «XOJIOAHOKPOBHOCTDY», «TTIOMKHIOTEPM-HOCTE», «9K30TEPMHOCTDY,
«TeMJIOKPOBHOCTh», «[OMOMOTEPMHOCTb», «3HA0TEPMHOCTb» U 0XapaKTePU3yUTe C 3TOU CTOPOHBI
pbIO.

Otyero 3aBUCHUT TeMIiepaTypa Tesia pbl0, MO>KET JTi OHa MOBBI-II1aThCSI HE3aBUCHUMO OT
TeMIiepaTyphl BHELLIHeM cpefibl?

IMuwesapumenvHas cucmema. Ha3oBuTe 1 0xapakTepu3yiiTe OT-Zie/ibl UIL{eBApPUTE/IbHOIO TPaKTa
KOCTUCTBIX pbIb. Kakue 13 Tpex BUI0B 00pabOTKU MUIY (MexaHudeCKUi, XuMude CKU,
MHUKPOOHBIH) y ppI0 Haubosiee pa3BUTHI?

['e y XUIIHBIX KOCTUCTBIX PbIO pacrionaratoTcs, Kak yCTPOeHbl, KaKyt0 POJib BITIOJIHSIIOT TIPU
3axBare, yZiep>KaHWH, 3ar/1aTbIBAHUH, Pa3MesIbueHHH MUILH 3y0br? UTo 1M03BOsseT XUIHBIM
KOCTHUCTBIM pbI0aM 3aryiaThbiBaTh KPyIHYIO A00bIUY?

Kak ycTpoeHsI 3yObl y pacTHUTeNbHOSAHBIX peI0? [1e OHM pacTio-yiaratoTcsl y KaproBbIX PhIO,
KakKyto paboTy BBITIOTHSIIOT.

Kakue 6uosiornueckrie mperMyIecTBa JaeT ClIOCOOHOCTb TIUTAThCS paCTUTeTbHOU Tvieii? Kak
yCTpOeHbI 3yObl y HEKOTOPBIX KOPa/IIOsiAHBIX pbI0? TToueMy 3TH pbIObI Ha3bIBAHOTCS
CPOCTHOYE/IFOCTHBIMU?

Kak 1 B CBSI3U C UeM MOXKeT MeHSIThCS Y KOCTUCTBIX PhIO 10J10-)KeHre POTOBOTO OTBEpPCTHs, KakK
obpasyeTtcsi y MHOTHX PbIO poToBasi TpyOka? ECTb /i y KOCTHUCTBIX PIO CTFOHHBIE >KeJe3bI?
OnuimTe CTPOeHHe Y KOCTUCTBIX PbIO TUILEBO/A, XKenyKa, KU-IIIeYHHKa COOCTBEHHO B
3aBHCUMOCTH OT XapaKTepa UX MUTaHusl.

B kakux cnyyasx auddepeHIMpOBKa OT/iesioB Oosiee oTueT-mMBa? Y Kakux pbl0 UMeIOTCs
MIU/IOpUYeCKHe BBIPOCTHI, T7le OHW PacIiosararoTcs?

HazoBure nuiijeBapuTebHbIE JKeJie3bl pbl0, 0XapakTepu3yiTe ux GyHKLHIO. Y BCeX i Pbib ecTb
TIOZKeJTyZIOUHas >KeJie3a, BCerya Jid oHa 000cobsieHa OT reueHU? Bo3MOKHO /i IUTaHKE PIO
OCMOTHYECKUM MyTeM Uepe3 KOXy?

OpeaaHnbl 8bideneHusi. Kakasi mouka (GyHKI[MOHUPYeET Y KOCTHUC-ThIX ppi0? Kakue ominumsi UMeroTcst
B CTPOEHWH TIepPBUYHOM MOYKHM Y KOCTHBIX U XPSILLEBBIX pbi6? MoXKeT /i BO B3pOCJIOM COCTOSTHUU
COXPaHUTCA TOJI0BHAs M0YKa?

KakoBa poJsib mouek, Kpome yzajieHust U3 opraHusma rpoAyKToB oomeHa? UTo peryMpyroT MOUKU
B OpraHr3Me KOCTHCTBIX pbI0 (Harpumep, MpH 1epexo/ie pbiObl U3 CO/IEeHBbIX BOJ, B PECHBIE, U
HaobopoT)? Kakoe yuacTre B 0CMOpPEery/IsITOPHBIX MPOL[eccax MOTYT MPUHUMATD Kabpbi?

Yro mipezcTaBsieT coOO0M MOUYEBOM IMy3bIPh KOCTHBIX PhIO, 3a CUeT yero obpasyeTcs, uem
OT/INYAeTCsi OT MOUEBOT'0 My3bIPsi Ha3eMHbIX TT03BOHOYHBIX? VIMeeTCst /i Y KOCTUCTBIX PbIO
KJjloaKa?

OpeaHbl pazmHodiceHust. Kakre 0cO6eHHOCTH OT/TMUAIOT Pernpo-AYKTUBHYI CUCTeMY KOCTUCTBIX
pbIO OT CHCTeMBI aKyJIOBbIX PIO 1 amprOuii.
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68. Kak 1 Kyzia y KOCTUCTBIX PbIO BBIBOASATCS M3 TOHAJ, TIO/IOBbIE TTPOAYKTHI, UCTIONMB3YIOTCS JIU Y HUX
JJ151 TOU 1| BBIBOJHbIE TTPOTOKU FOJIOBHOM U NePBUYHOM MOYKU?

69. Uto Takoe absoMUHabHBIE TTOPBI, Y KAKUX PbIO Uuepe3 HUX BLIBOASATCS B BOAY MOJIOBbIE
NIPOAYKThI? BeTpeuaroTcst i cpefii KOCTUCTBIX Pbl0 repmadpoautsl? Kak B 3TUX cydasix
rpe/loTBpalllaeTcsl CaMOOIIOIOTBOpeHre?

70. Kak pa3BUT y KOCTHUCTBIX PbIO MOIOBOM JUMOP(U3M, UTO TaKoe «OpauHblii Hapsif», Y KaKuX pbid
OH JIOCTUTaeT 0COOEHHO CUTbHOTO Pa3BUTHUS?

71. B KakoM BOo3pacTe KOCTUCTbIe PbIObI JOCTUTAIOT TT0JI0BO3Pe-10CTU? CKOJTBKO pa3 B XKU3HU
Pa3MHOKarOTCsT PhIObI? Kakoe KOJTMUeCTBO CriepMbl M MKPbI BLIMETHIBAETCS 3@ OZIUH pa3?

72. T e, B Kakoe BpeMsi rojjla MeuyT UKPY pa3Hble PbIObl U Kakre 0COOeHHOCTH uMeeT X MKpa? Kak
OXPaHSIFOT UKPY ¥ Ma/TbKOB HEKOTOPbIE PhIObI?

73. Y Kakux pbi0 ObIBaeT >KUBOpPOKAeHHe? OnuirTe 0CO0eHHOCTH CTPOeHUs U TIOBeZleHHs JIMUMHOK
HEeKOTOpbIX pbib. Kak Ha3bI-BalOT IMUMHOK PEUHOTO YTPsi HA Pa3HBIX CTAIUSX UX PA3BUTHSI?

74. OcobeHHOCTH SMOPHUOHA/ILHOTO pa3BUTHsA. UTO Takoe Me30- U TeJo/ieliuTa/bHbIe siilia? KakoBbl
pa3Mepsl sSiULl y pbI0? 3a CUeT Yero OHU Tak KPYITHbI?

75. Kak ob6pa3yeTcs )KeNTOK TPy OBOreHe3e, KakK B/MsieT 00u/Ire »KesTka Ha Xof, ipobnenusi? Kak
Ha3bIBAIOTCS TAKKE THIHI [pOOIeHsT?

76. Kak IpOMCXOUT racTpy/isiLiusi, pa3BUTHe Me30/iepMbl, 3aK/1aJiKa XOp/ibl U HepBHOU TpyOKu? 13
yero 00pa3yeTcst >KeTOUHBIN MeIIOK?

77. Kak u rjje o6pa3yroTcs repBbie KpOBeHOCHbIE COCYAbI U cepiie?

MeTozrueCcKre MaTepyasibl, ONPe/eIsiolye TIPOoLelyPy OLieHUBaHHS BBITIO/IHEHHS TabOpaTOpPHOM
paboThI

JIaGopaTopHbie paboTbI

OrnycaHye MEeTOIUKY OLIeHUBAHUS BBITIO/IHEHHS TabopaTOPHBIX paboT: OljeHKa 3a BHITIOJTHEHHE
nabopaTopHBIX PabOT CTABUTCS HA OCHOBAHWHY 3HAHUS TEOPETHUECKOTO MaTepHaria 1o TemMe paboThl,
YMeHUI ¥ HaBBIKOB MPUMEHEHUs 3HaHWI Ha MpaKTHKe, paboThl ¢ 000py0BaHUeM, aHATU3UPOBaTh
pe3y/bTarhl paboThI.

Kpurepuu onieHKH

- 5 BBICTaB/IAETCS CTYAEHTY, €C/IH IeMOHCTPUPYIOTCS 3HAHUS TEMBI, L€/ U 3a/iau 1abopaTopHOM paboThl,
X0/1a paboThI, IEMOHCTPUPYETCS TO/THOe 3HaHKWe TeOPeTUYeCKOr0 MaTeprasa 1o TeMe J1abopaTopHOi
paboThI (B mporjecce 0OCYKAeHUsl, TIPU OTBETE Ha KOHTPOJIbHBIE BOIIPOCHI); IEMOHCTPUPYIOTCS YMEHUS U
HaBBIKK PabOThI C KOMITbIOTEPOM U TpapuueCKUMU peJJakTopaMu, MPUMeHeHHs 3HaHUsI Ha MPAKTHKe,
aHa/IM3a pe3y/bTaToB PaboThl ¥ GOPMY/IHMPOBAHHE BHIBOJOB, B/la/leHHe HABbIKAMH MPUKJIA[HON
JeTeIbHOCTH;

- 4 BLICTaB/IAETCS CTYAEHTY, €C/IH JeMOHCTPUPYIOTCS 3HAHUS TEMBI, L€/ U 3a/iau 1abopaTopHOM paboThl,
X0/la paboThI, IEMOHCTPUPYETCS HETO/THOe 3HaHue (DaKTUUeCKOro MaTepHasa o TeMe j1abopaTopHOM
paboTsI (B mporjecce 0OCYKAeHUs], IPH OTBETE Ha KOHTPOJIbHbIE BOIIPOCHI); IEMOHCTPUPYIOTCS
HEKOTOpbIe He[0CTaTKU YMeHHUsI paboTaTh C C KOMITbIOTEPOM U TpadueCKUMH PeaKTOPaMH, TIPUMEHSITh
3HAHWS Ha TIPAaKTHUKe, HeIOCTAaTKK B/aZieHUs] HaBbIKaMH TIPUK/IaJHOM JieaTe/IbHOCTH U CITIOCOOHOCTH
aHa/IM3UPOBATh Pe3y/IbTaThl paboThl, POPMYTUPOBATh BBIBO/IbI, POCIEXKUBATh TIPUUNHHO-C/I/ICTBEHHBIE
CBSI3U;

- 3 BLICTaBJISIETCS CTYAEHTY, €CJIU IeMOHCTPUPYIOTCSI HETIO/THbIE 3HAHUS LIe/U U 3aa4 J1abopaTopHOH
paboThI, X07ia paboThI, IEMOHCTPUPYETCSI HEMTOJTHOE, HECUCTEMHOE 3HaHKEe TeOPeTHUeCKOro MaTeprasa
1o TeMe j1abopaTopHOii paboThI (B TipolLjecce 06CyKAeHusl, TIPU OTBeTe Ha KOHTPO/IbHbIe BOTIPOCHI);
JIEMOHCTPHPYIOTCS 3aMeTHbIe HeJJOCTAaTK B YMEHHH PabOTaTh C KOMITbIOTEPOM U rpadrue CKUMH
peJlakTopaMu, IPUMeHSTh 3HaHUS Ha MPAKTHKe, HeJJOCTaTOYHO B/laZieeT HaBbIKaMH TIPUK/IaIHOM
JieTeIbHOCTH, CIIOCOOHOCTBIO aHA/IM3UPOBATh Pe3y/IbTaThl paboThl ¥ (HOPMYIMPOBATh BBIBOJIbI,
TIPOC/IE)KUBATH PUYUHHO-CJIe/ICTBEHHbIE CBSI3H;

- 2 BLICTABJIAIETCS CTYAEHTY, €C/TH JeMOHCTPUPYIOTCS TIOJTHOE W/IH MOUTH MOJTHOe OTCYTCTBHE 3HAHUS
11eJIM 1 3a/1au JlabopaTopHOM paboThI, X0Aa paboThI, AEMOHCTPUPYETCS TIOTHOE WJTH TTOYTH TI0JTHOE
OTCYTCTBHE 3HaHHsI TEOPETHUECKOr0 MaTepuasa 1o TeMe jabopatopHoii paboTsl (B rporjecce
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00Cy>K/ieHvsI, TIPH OTBeTe Ha KOHTPOJIbHBIE BOIIPOCHI); ZEMOHCTPUPYIOTCS 3HAUMTe/bHbIe HeZOCTAaTKU
yMeHusi paboTaTh C KOMITbIOTEPOM U rpadvuecKUMU peJJakTopaMu, NPUMEeHSITh 3HaHUsI Ha TPAKTHKe,
B/IafleHUs HaBbIKaMU TIPUK/IaZIHOU JeATebHOCTH, CIIOCOOHOCTH aHA/IM3UPOBATh Pe3y/bTaThl Pa00THI U
(hopMyTMpOBaTh BBIBO/|bI, TIPOC/IEKUBATh IPUUYMHHO-C/IeJCTBEHHbIE CBSI3U.

KypcoBas pa6ora

OmvcaHve KypcoBoid paboTbl: KypcoBasi paboTa, Kak IPaBW/IO, BK/IOUAeT TEOPETHUECKYI YacThb —
V3/I0)KeHWe TO3WLMM U TOJXOJ0B, C/IOXKMBLIMXCSI B HayKe M0 [JaHHOMY BOIPOCY, U aHaJIUTHYEeCKYHO
(TpPaKTUUEeCKYyI0 YacTb) — COZlep)Kalllyl0 aHaau3 mpobsieMbl Ha TIpUMepe KOHKPEeTHOW cuTyaruu (Ha
npy¥Mepe TIpeJTpUsTHs], SKOJOrMueckod T1pobneMbl und wuHOro ob6wekTa). Kypcomas pabora
00s13aTeNIbHOM TIOPSiZIKe COZIEP’KUT OIVIaBlIeHHe, BBeZleHHe, B KOTOPOM (OPMY/IMPYIOTCS Liesib U 3aJauy,
TeOpeTUYeCKUi pasfiesl, MpakTUYeCKUi pasziesl, MHOT/a MPOeKTHYIO YacTh, B KOTOPOM CTYJEeHT OTpakaeT
NIPOEKT pelleHHsi pPacCMaTPUBaeMol Mpo0IeMbl, 3aK/IOueHre, CIIMCOK JIMTePaTypbl, U TIPUJIOXKEHHs T10
HeobxoguMocTH. O6beM KypcoBoil paboThkl MOXKeT BapbHUPOBAThCSI.

Kypcosas pabora 1o Teme

Tembl KypcoBbIX paboT 10 300710THU

1.

LN WD
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URARWNRODOONONTUTA,WNRPRPODOONOODULA WNRO

300I1IaHKTOH TIPeCHBIX BOI0EMOB.
Bu3oBoii coctaB u 6uosnorust KomapoB cemeiictBa Culicidae.

OcobeHHOCTH CTpOEeHHA U OMOJIOrUY TUUMHOK HEKOTOPBIX HACEKOMBIX, Pa3BUBAIOIIUXCA B BOJE.

Becrno3BoHOuHBIE, OOUTAarOIIME B BOZIe, 0COOEHHOCTH MX CTPOEHUS ¥ OMOIOTHH.
IoxxaeBoii 4epBb, ero OUOIOTHS U 3HAYEeHHe.

Baknenue BpesuTeny jeca.

Ba)kHel1111ie BpeAUTE/TH TI/I0/JOBOTO Cajia.

Becro3BoHOUHBIE, BCTPEYAIOII[HUECs B CTAPhIX TTHSIX.

JKu3Hb ¥ 3HaUEHWEe MYDPaBbEB.

. Becrio3BoHOUHBIe, 0OUTarOIIME B TIOUBE, UX OMOJIOTHS U 3HaUEHHUE.

. Konopaickutii >kyk, 61osiorust ero pa3BUTHs U PaclipoCTpaHeHUe.

. CTpexkossl, ux ctpoenre. OOpa3 KU3HU, pa3BUTHE U 3HAUEHHeE.

. Ctpoenue u buosiorus 1iel, ux 3HadeHHe U Mepbl 60PLObI C HUMU.

. MepoHoCHast uesna, ee cTpoeHre, 00pa3 )KU3HU U 3HaYeHHe.

. OcobeHHOCTH CTpOEHUsE U OHOJIOTHS TTayKOB.

. Hacekomrle, Beprytiye o01jeCTBeHHbIN 00pa3 KU3HU.

. 3alUTHBIe TIpUCTOCcOb/eHus1 y 6eCri03BOHOUHBIX.

. [eticTBre GpUTOHIMIOB Ha 6eCII03BOHOUHBIX.

. OKTOTapa3uThl NIPeCHOBOAHBIX PbIO.

. Buonorus u mopdosnorus rybok.

. [To3BOHOUHBIE KMBOTHBIE BOJJOEMOB U UX MOOEPEKHIA.

. Ce30HHast )KM3Hb MT03BOHOUHBIX )KUBOTHBIX M3y4aeMOro palioHa.

. PBIOBI MECTHBIX BO/IOEMOB.

. Ppi6HOe x03s1icTBO B Pecnybimmike Baurkupum.

. 3eMHOBO/IHbIe M3yYaeMOro paiioHa.

. OcobeHHOCTH OMOIOTHH 1 TIOBE|eHHsT HEKOTOPBIX BH/JOB 3eMHOBO/IHBIX M3y4aeMOro paiioHa.
. [IpecMbIKaroLecst U3yyaeMoro paiioHa.

. I[ITuie! n3yyaeMoro pavioHa.

. [lnvHaMYKa BeCEeHHero Mpu/ieTa paioH MTHL] B U3yYaeMblid palioH.

. [lnvHaM1Ka OCeHHero TpoJieTa MTHUL] B U3y4aeMOM palioHe.

. TToBeieHM e B3POCIILIX MTHL] B IIEPUO/] PA3MHOKEHHUSI, POCT U Pa3BUTHE MTEHI[OB.
. 'ue3noBast 6Hosiorusi CU30ro romyos.

. OXOTHHYbe-TIPOMBIC/IOBBIE 3BepH (WM MTHULIbI) OFAHOM U3 reorpaduyeckux 30H Poccum.
. Bronorus v unc/IeHHOCTh TTAPHOKOTIBLITHBIX M3yYaeMOro paiioHa.

. BpeqHbie rpbI3yHbI U3yuaemoi obsactu (Kpast).

B
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36. I'pbI3yHBI M3 CeMelCTBA MBIIIMHBIX — BPeJUTEe/IN CeJIbCKOrO XO35MCTBa.

37. I'pbI3yHBI-CHHAHTPOIIbI ¥ UX CAHUTapPHO-3IHMeMHO0IOrMYeCcKoe 3HaueHue.

38. OxoTHHUbe X0351HCTBO Pecrybnvku Bamkupum.

39. AkknMmaryr3alys NynHbIX 38epeli B Poccuu.

40. [TpucniocobeHus: MIEKOTTUTAIOIINX K MePeXMBaHUI0 HeO/1aronpusiTHOTO TIeprozia roza.

MeTozruecKrie MaTepyasbl, OTpeZesioLye TPoLeypy OLieHHBaHusl BbITIOHeHUs: KypcoBoii paboTsl

MeTozvKa OIleHUBAHUS BHITIO/THEHHST KYPCOBOM PabOTHI: OIeHKa 3a BBIIIOJTHEHHe KypCOBOM paboThl
CTaBUTCSI HA OCHOBAHUM KaueCTBa cofiep>XaHusi paboThl (HocTkKeHue c(hOPMYTMPOBAaHHOM 1Ie/N U
pelleHue 3a/1a4, [T0JIHOTA PACKPBITHS TeMbl, CHCTEMHOCTb IT0/1X0/la, OTPa’KeHHe 3HaHUM JINTeparypsl U
pas/IMYHbIX TOYEK 3peHuUs [10 TeMe, HOPMaTUBHO-TEXHO/IOTMYeCKUX JOKYMEHTOB, apryMeHTUPOBaHHOe
0b60CHOBaHMe BBIBOZOB U TIPeJIIOKEeHHH); coOMoAeHre rpadyika BITIOMHEHNsI KYPCOBO# paboThl; 3a
KayeCTBO JJOK/1a/la Ha 3aljiTe KypcoOBOM paboThL.

Kpurepumu orjeHku:

5 BbICTaB/IsAeTCS CTYLEHTY, eC/v

1. Tema KypcoBo#i paboThI akTyasibHa; COZiepKaHre COOTBETCTBYET BLIOpaHHOI TeMe.

2. I'naBbl 1 aparpacgbl COOTBETCTBYIOT COZlePKaHUI0 KypPCOBOM paboThl; Ha/Mure BbIBOJOB T10
roJpaszesam U paszesiam.

3. [IpucyTcTByeT JI0ruKa, F[paMOTHOCTb U CTU/Ib U3J/I0KeHMUs,

4. CaMOCTOSTe/IbHOCTh BBITIO/THEHHS pabOTHI.

5. Hannume npakTuyeckux peKoMeHJaLuu.

6. KauecTBo odopmieHus TeKCTa, PUCYHKOB, CXeM, Tab/uL], TPaBUIbHOCTh O(OPM/IEHHS CIIMCKa
VICTI0/Tb30BaHHOM JIUTepaTyphbl (JOCTaTOYHOCTb U HOBU3HA U3YUEHHOMW JIUTEpPaTyphl).

7. CTyZleHT OTBeTHJI Ha BOTIPOCHI TIPH MyOIMYHOM 3amyTe paboThl.

4 BBLICTAB/ISAETCS CTYAEHTY, eC/Iu:

1. Tema KypcoBo#i paboThI akTyasibHa; COZiepKaHre COOTBETCTBYET BLIOpaHHOI TeMe.

2. I'naBbl 1 aparpacdbl HeJOCTaTOYHO COOTBETCTBYIOT COZIeP’KaHUI0 KYPCOBOU paboThI; Ha/inuue
BBIBOZIOB I10 [10Zipas/iesiaM U paszesnam.

3. [IpucyTcTBYyeT JI0ruKa, eCTb HeZJoYeTbl B PAMOTHOCTH U CTUJIe U3/I0KEeHUS,

4. TIpuCyTCTByeT CaMOCTOSITE/TBHOCTh B BHITIOJTHEHUN PabOTHI.

5. Hannume npakTuyecKux peKoMeHJaLum.

6. KauecTBo oopmiieHus TeKCTa, PUCYHKOB, CXeM, Tab/uL], TPaBUIbHOCTh O(OPM/IEHHS CIIMCKa
VICTI0/Tb30BaHHOM JIUTEepaTypbl UMeeT He3HaunTe/IbHble HeJloueThl (HeJ0CTaTouyHasi HOBU3HA U3yYeHHON
JIUTEpaTypbl).

7. CTyZieHT OTBeTU/I He BCe Ha BOTIPOCHI MPU MyO/IMYHOM 3aiuTe paboThI.

3 BBICTAB/ISAETCS CTYZEHTY, eC/IN:

1. Tema KypcoBo¥i paboThl He[JOCTaTOYHO aKTya/lbHa; COflepKaHre He B [10JITHOM Mepe COOTBETCTBYeT
BbIOpaHHOM TeMe.

2. I'naBbl 1 aparpacdbl HeIOCTaTOYHO COOTBETCTBYIOT COZleP>KaHUIO KypCOBOM paboThI; HET BHIBOJOB IO
roJpaszesam U paszesiam.

3. [IpucyTcTBYyeT JI0ruKa, eCTb HeZJoYeTbl B PAMOTHOCTH U CTUJIe U3/I0KEeHUS,

4. CaMOCTOSATe/IbHOCTh B BBITIOJTHEHUU PabOThI HU3Kasl.

5. Hannume npakTuyecKux peKoMeHJaLum.

6. KauecTBo oopmiieHus TeKCTa, pUCYHKOB, CXeM, Tab/IHL], TPaBUIbHOCTh O(OPM/IEHHS CIIMCKa
VICTI0/Tb30BaHHOM JIUTepaTypbl UMeeT 3HaunTe/IbHble HeloueThl (HeJ0CTaTouHasi HOBU3HA U3yYeHHOU
JIUTEpaTypbl).

7. CTyZieHT OTBETU/I He BCe Ha BOTIPOCHI MPU MyO/IMYHOM 3aijuTe paboThI.

0 BBICTAB/IAETCS CTYZEHTY, eC/IN:

1. Tema KypcoBoii paboThI He aKTya/bHa; COZiep’KaHre He COOTBeTCTBYEeT BbIOPaHHOM TeMe.

2. I'naBe1 1 aparpadbl He COOTBETCTBYIOT COZiep>KaHHI0 KypCOBOM pabOThI; HET BBIBOJOB 110
rojpaszesam U pasjesam.

3. Jlorvka OTCyTCTBYeT, eCTb 3HaYUTe/IbHble HeloueThbl B IPAMOTHOCTH U CTUJIE U3/I0XKEHUS,
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4. CaMOCTOSATeTbHOCTb B BBITIOJIHEHUM PaOOThI KpaiiHe HU3Kasl.

5. OTcyTCTBHYE TIPAKTHYECKUX PEKOMeH 1aLihi.

6. KauecTBo ohopmiieHUs TEKCTa, PUCYHKOB, CXeM, TabJ/IHLI, TIPaBUIBHOCTb OOPMJIEHUS CTIMCKA
VICTI0/Tb30BaHHOM JIUTepaTypbl UMeeT 3HauuTe/bHble HeJloueThl (HeJ0CTaTouHasi HOBU3HA U3YyUYeHHOM
JIMTepaTypsl).

7. CTyZieHT He OTBETHJI Ha BOMPOCHI MPY MyO/IMYHOM 3a1iyTe paboThl.

9K3aMeHaI[HOHHbIe OH/IeThI

OK3ameH (3aueT) sIB/IsSIeTCsI OLIEHOUHBIM CPeZICTBOM /jisi BCEX 3TaroB 0CBOeHUs KomrmeTeHLy. CTpyKTypa
3K3aMeHalMOHHOTo OusieTta: B OmsieTe ykasbiBaeTcsl KaeJpa B paMKaxX Harpy3ku KOTODOM peanu3yeTcs
JaHHas1 AUCLUTUIMHA, opMa oOyueHus], HarpaB/ieHre U MPodU/b MOJTOTOBKHY, /laTa yTBEPXKAeHUsT; OuieT
MOJKET BK/TFOUaTh B cebsi TeopeTuueckuii(re) Borpoc(bl) ¥ MpakTHUeCKoe 3a/jaHue (Keic-3a/jaHue).

[TprmepHbIe BONPOCHI K 3K3aMeHy, 1 Kypc / 2 cemecTp

N

®

10.

11.
12.
13.

14.

15.

16.
17.

18.
19.
20.

21.
22.

23.
24.
25.

[Ipeamet u 3amaum 30010ruu. CBsI3b 300/10TMU C APYTHMU OTPAC/ISIMU eCTeCTBO3HaHMUS.

Kpartkue cBefieHus1 U3 UCTOPUM 300JI0THH.

OCHOBHBIE MPUHLUIBI KJIACCU(PUKALMU )KUBOTHBIX, IOHSITUE O eCTECTBEHHON CUCTEMe YKUBOTHOTO
MUpa U NpeJCTaB/lIeHns O [VIaBHEMIINX CUCTeMaTH4eCKUX KaTeropusix.

OO6111ast xapakTepucTHKa nozLapcTBa OJHOK/IETOUHBIX.

OG6mmas xapakrepucTrka Trra CapkoMacTuroopsi.

Knacc KopHeHoxxku. AMe6a 0ObIKHOBeHHas, CTpOeHue, MUTaHue, JABWKeHUe, IbIXaHue,
Bbl/le/IeHHe, pa3MHOXKeHHe, CUCTeMaThyeCcKoe I0JI0KeHHe.

Ortpsiz PakoBruHHBIe ameObl. Oco6eHHOCTH cTpoeHusi. TUIbI pakoBHH. Pa3MHOKeHue.
Pacrnipoctpanenue, nipefcTaBUTeNN.

Otpsig, Popamunrdepbl. OcoOOeHHOCTU CTPOeHUs U pasMHOXKeHUs1. [IpakThueckoe 3HaUeHue.
[u3enTepuiiHas ame0a 1 ee TlaToreHHoe 3HaueHWe. JKU3HEHHBIN LIWK/ U TyTH 3apayKeHMs.
Knacc JlyueBuku, ocobeHHocTH cTpoeHusi. Ckenet. O6pa3 »ku3Hu. [IpakTrueckoe 3HaueHuUe.
Knacc ComHeunnku. OcoOeHHOCTH CTPOEHHUS LUTOTUIa3MbI U TICEBJOTIOUM. PasMHOXKeHHe,
pacIipoCTpOHeHue.

OO61mast xapakTepucThKa noATHa JKryTUKOHOCLIBL.

OBIVIeHa 3eJleHasi, CTpOeHue, IUTaHue, ABKeHUe, pa3MHOXKeHHe, CCTeMaTHhyeCKoe T10JI0JKeHue.
[TapasuTHueckue KUHETOIUIaCTU/BI: TPUITAHOCOMBI U JIEMIIIMaHUH, BbI3bIBaeMble MU
3abomneBaHusl.

[MoaTun OnanrHoBBIE, 0COOEHHOCTH CTPOEHUS M KM3HEHHOTO 1[MK/Ia Ha TIPMepe OTaTuHbI
JSITyIIavybei.

Otpsip, duniomoHazp! (ssmbmvst) 1 TpuxoMoHaZloBbIe (TPUXOMOHAC), 0COOEHHOCTH UX CTPOEHUH,
TIpaKTUYeCKoe 3HaueHue.

Ortpsiz; BombBOKCOBBIE, 0COOEHHOCTH CTPOEHHS Y Pa3MHOKEHHUSI.

OO61111ie 0COOEHHOCTH CTPOEHHS U Pa3BUTHS alTMKOMIL/IEKCOB B CBSI3U C Tlapa3uTHUeCKUM 00pa3oM
JKU3HU.

Ortpsig ['perapunbl, 0COOEHHOCTH CTPOEHMUS, LUK/ Pa3BUTHSI.

Orpsig, Kokiwignu,. Oco6eHHOCTH CTPOEHUs B CBSI3U C BHYTPUK/IETOYHBIM I1apa3uTH3MOM.
MansipuiiHbIii T71a3MO/MHM, 0COOEHHOCTH KU3HEHHOTO0 1[uK/1a. boprba ¢ Mansipuelt u ee
NepeHOCYNKaMH.

Knacc Pecanunbie nHgdy3opuu. Cuctemarrnyeckoe nojioxkKeHre HH(Y30pUU-Ty(QesbKU.
[pencraBuTenu nogkaaccoB Kpyropecurnunsie u CrimpasbHOpe CHUYHbIE UH(Y30PUH,
0COOEHHOCTH CTPOEHUs U OHOOTHH.

PasmHoxeHue nH(y30puid. 3HaueHHe TI0JI0BOTO Mpoliecca Ha pUMepe KOHBIOTalUH.
VHdy30prn-cUMOUOHTHI U3 JKeJly/Ka KBayHbIX U UX 3HaUeHHe.

OcobeHHOCTH OpraHM3aliy COCyIyx nHQy3opui. VX oTinure U CXOCTBO C peCHUYHBIMU
VH(Y30pHUSIMHU.
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26.
27.

28.

29.
30.

31.
32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,
45.

46.

47.
48.

dunoreHeTMUeCKHe OTHOLIEHHS B ofLapcTBe [IpocTeiiyx, MpOUCX0KAeH e TPOCTeHIINX.
XapakTeprCcTHKa MHOTOKJIETOUHBIX JKUBOTHBIX. Teopusi TPOMCXOXKAeHUsI MHOTOK/IETOUHBIX
JKUBOTHBIX.

OO6111ast xapakTepUCTHKa T'yOOK KaK HU3LLINUX MHOTOK/IeTOYHBIX KUBOTHBIX, KII€TOUHBIM COCTaB,
pa3MHOKeHUe U pa3BUTHe.

OO611ast xapakTepuCTHKa THIa KuiieuHornosocTHeIe.

OO6mmast xapakTepucTHka Kinacca ['mapoungHbie. [TomnonaHb 1 Me[y30MJHBIN TUIIBI CTPOEHHS Ha
niprMepe 00esTun.

'uzpa, ee fBY>KeHUe, TUTaHUe, 3alL{MTa, Pa3MHOKEHHe U CUCTeMaTHueCKOoe TI0/I0KeHHe.
Oob1jast xapakTeprcTrKa Kinacca CiudougHbie. YepThbl 60/1ee BLICOKOM OpraHU3al|uu 1o
CpaBHEHMIO C THApoUHbIMU. [IpakTHUecKoe 3HaYeHue.

Pa3MHO)XeHVe U LMK/ Pa3BUTHS CLIM(OUHBIX Ha IPUMepe aypesiuu, CUCTeMaThueCKoe
TIOJIO’KEHHe.

Kracc KopasnnoBbie nonuribl. UepThl 60/1ee BLICOKOM OpraHu3alidy 10 CPABHEHUIO C
TUPOUHBIMU U cLiubougHbIMU. [IpakTHUecKkoe 3HaUeHue.

KoHckast akTUHUS, TMTaHKe, 3allliTa, pa3MHOKeHHUe, CCTeMaTHiecKoe TMoJIoKeHHe U CUMOK03.
OO6rmast xapakTepuCTHKa TpeOHEBUKOB.

[TporcxoxxaeHue 1 (prnoreHeTHYECKre CBSI3U B TUIe KUIIIeYHOTI0/IOCTHBIE.

OG6mmas xapakTepucTrka Tvra [1nockue yepBi. Bo3HUKHOBeHHe ByCTOPOHHEH CMMeTpPHH,
TIOBbIIIeHHe 00IIero ypoBHsI OpraHM3al[iM IJI0CKUX uepBel 110 CpaBHEHUIO C
KWIIeYHOMOMIOCTHBIMM.

OcobeHHOCTH opraHu3alvy Kjiacca PecHuuHbIe uepBy. (OnUTenuii, MyCKy/aTypa, TUTaHue,
OpraHbl Bbl/|e/IeHUs], OpraHbl UYBCTB, pa3MHOKEHHeE.

Knacc Cocanbimku. OTiuure opraHu3aly TpeMaro/, OT Typbenisipyi, CBsi3aHHbIe C
NpUCIIOCOO/IeHHeM K H/0TIapa3uTHUYeCKOMY 00pa3y >KHU3HH.

[TeueHOUHBIN COCABILMK, MOP(OIOTHSs, LUK/ Pa3BUTHS, BbI3bIBaeMoe 3a00/ieBaHre, Mepbl
NIPOGU/IAKTHKU ¥ OOPBOBI, CICTeMaTHYeCKOe TTOJIOKEeHHEe

JIaHLIeTOBUHBIN COCaNbIIUK, MOpdosorus, 6uosorusi. Mepbl 60pb0bI Y IPOGUIAKTUKH
JMKpOLie/Ino3a.

Kormaumii (cubupckuit) cocanbIiyk, Mopdosorys, LUK/ Pa3BUTHS, BbI3biBaeMoe 3abosieBaHue,
Mepbl TPOGUIAKTUKY U O0pBOBI, CHCTEMaTHUeCKOe TTO/I0KEeHHe.

KpoesiHoii cocanbiiiuk. OcobeHHOCTH MOpdoioruu, 6ronoruu. Mepbl MPOQPUIAKTUKH.
XapakTepHble YepThl B CTPO€HUY MOHOT@HeTHUUYeCKUX COCaJIbIMKOB, CBSI3aHHbIE C
9KTOMapasuTHUeCKUM 00pa30M )KU3HHU Ha TIpUMepe 1apasuToB phIo.

Mopdodonruueckue 1 buonoruueckrie 0CoOeHHOCTH JTEHTOUHBIX UepBel, CBsi3aHHbIe C UX
rapa3suTUPOBaHUEM B KUILIEYHHKE [T03BOHOYHBIX )KUBOTHBIX.

[Inpokuii neHTer, Mopdosorys, myTy 3apaxeHust, boprba ¢ HIM.

CBHHOM conuTep, MOP(OIOTUs, )KU3HEHHBIN LIMKJI, TyTH 3apa’keHusi, Mepbl NPO(UIaKTUKA U
60pb0OBI, CCTEMATHUE CKOE

[IprMmepHbIe BONPOCHI K 3K3aMeHY, 2 Kypc / 4 cemecTp

N

oo

VcTopust 300/10r1M O3BOHOYHBIX. POJIE pyCCKUX yUeHBIX B Pa3BUTHU 300/10TMUeCKOU HayKH.
OO0111ast XxapaKTepUCTHKA TUIA XOPIOBBIX U UX MECTO CpPeJiy IPYyTUX THUTIOB KMBOTHOTO L]apCTBa.
OO1mye yepTbl OpraHU3alii XOPAOBBIX B CDABHEHNH C HEKOTOPHIMU I'PyIIaMy 6eCro3BOHOUHBIX
JKUBOTHBIX. 3HaUeHHe XOPZOBbIX B KPYTOBOPOTE BEILeCTB B IIPUPO/ie U B )KU3HU JIFOZEH.
BecuepenHbie kKak Hanbo/Iee MPUMHUTHBHBIE XOPZ0BBIle. OCOOEHHOCTH OpraHU3aLuy OecyeperHbIX
Ha IIpUMepe JIaHL[eTHUKA.

[TpoucxokeHre 1 BOJIOLMS OecueperHbIX.

OO0111ast xapaKTepUCTHKA TIOATUIIA TMUMHOYHOXOD/OBLIX Ha MPUMepe OJUHOUHOM acLUIUMN.
Knaccet Actmayu, Canbribl 1 AnneHJUKy/isspyn. VIX posb B COBpeMeHHBIX MOPCKUX OHOL[eHO3ax.
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[To3BOHOUHBIE KaK NIPOrPeCCUBHAs BeTBb )KUBOTHBIX, Mepele/IiX K TOIBIKHOMY 00pa3sy
YKU3HU, aKTUBHOMY TTUTAHHUIO U LIUPOKO PacrpoCTPaHeHHBIX B pa3HO0Opa3HbIX KU3HEHHBIX
YCJIOBUSIX.

OCHOBHbIe UepThl OpraHK3aL[iK MO3BOHOUHBIX KUBOTHBIX. Knaccudukalys nogrumna
MI03BOHOYHBIX.

[TporcxoXaeHre 1 3BO/IOLMS TTO3BOHOUHBIX )KUBOTHBIX.

OcobeHHOCTH OpraHM3aly KPyIJIOPOThIX Kak Harbosiee IPUMHUTHBHBIX COBPEMEHHBIX
M03BOHOYHBIX.

[IIuTKOBBIE — BBIMEPINHMH K/1acC OeCuentoCTHbIX, COBpEMeHHbIe MOAK/IACChl: MUHOTH U MUKCHHBI.
PacripocTpaHeHue 1 X0351iCTBEHHOE 3HaYeHHe.

OO61masi XapaKTepUCTHKA YeTI0OCTHOPOTHIX, KaK TIEPBUYHO-COYeTAroIHe YepThl TPUMHUTHBHOMN
opraHu3aiuu (ckeseT, kabepHbIi arrapar u Ap.) C IPOrpecCUBHBIMUA 0COOEHHOCTSIMU (HepBHast
CUCTeMa, Pa3MHOXKEHHe).

OO61ast xapakTepucTrKa Kinacca XpsieBbix poib (Chondrichthyes). ITporpeccrBHbIe 1
NIPUMUTHBHBIE 0COOEHHOCTH X OpraHH3aliH.

OCHOBHbIEe UepThl CTPOEHUs TJIaCTUHUATOKabepHbIX pbIb Ha MpUMepe aKy/ibl.

Hapotpsim Akynbl (Selachomorpha). OcHOBHBIe OTpsifibI, CEMEIMCTBa, BU/IbI, OUOJIOTHS, SKOJIOTHUS U
VX TTIPOMBIC/IOBOE 3HaUYeHUe.

Hapgotpsia Ckatel (Batomorpha). XapakTeprcTrKa OCHOBHBIX OTPSI[JOB, CEMENCTB, BUIOB B CBS3U
C rpucriocobsieHreM K Tiesiarhde CKOMYy U NMPUJOHHOMY 00pa3y »KU3HU.

[Mogknacc LensHoronosbie wiv CautHouepenHbie (Holocephali), oTpsigel, cemeiicTBa, pofibl U
BU/bl. OCHOBHBIE UepThl OpraHM3alvy, PaclIpoCTpaHeHue, SKOJI0TUs M 3HAUeHHe 11e/TbHOTO/IOBbIX
phIO.

[Mogkacc Jlonacrenepbix poid (Sarcopterygii). [TpoucxoxkaeHre, 0CHOBHbIE TIPOTPECCHUBHEBIE
yepTbl. OTpsiZibl, CEMEeNCTBa, NpeJCTaBUTeNN U XapaKTepHUCTHUKA.

Kracc Kocthbie peiobel (Osteichthyes) u ux ob61iast xapakreprcTika. MHOTOUMC/IEHHOCTb,
MHOroo0pasue 3Toro Kjacca B CBSI31 C Pa3/IMUHBIMU YCIOBHUSMH UX CylleCTBOBaHMs. [leneHne Ha
MO/ K/1aCChl.

Otpsizet Cenbaeobpasnsie (Clupeiformes), Jlococeobpasusie (Salmoniformes). XapakrepucTrka
OCHOBHBIX C€MeMNCTB, BU/I0B, UX PACIIPOCTPOHEHNE Y HAPOJHOXO3SMCTBEHHOE 3HaueHue.
Ortpsizer Llykoobpa3ueie (Esociformes), Yrpeo6pasusie (Anguillifomes). Hanbosnee
pacripocTpaHeHHbIe BU/IbI, TipeAicTaBuTesid. OO0I1iasi XapaKTepUCTHKa U TIPOMBIC/IOBOe 3HaueHHUe.
Ortpsizer Kapnioo6pasueie (Cypriniformes), Kedaneobpasusie (Mugiliformes). OcHoBHbIe
CeMeNCTBa, BU/bl U UX XO3WCTBEHHOE 3HaUeHHe.

Buonorus, 5Kosorvsi, MpoMBbIC/IOBOe 3HaueHHe pri0 13 oTpsifoB CapraHoobpa3HbIx
(Beloniformes), Tpeckoobpa3nbix (Gadiformes) u Komormkoobpa3ubix (Gasterosteiformes).
Hapotpsim Koctucteie pribel (Teleostei) kak Hanbosiee MHOTOUMC/IEHHAs! ¥ TIPOL[BETAOIIAs BETBb
nyyeriepbiX pbi0. UepThl CTPOEHHsl, OCHOBHbIE CEMEICTBA U UX X03WCTBEHHOe 3HaueHue.
Cuctematrika otpsizia OkyHeo6pa3nbix (Perciformes), kak o0OimpHasi, JO0BOJILHO pa3HOOOpa3Hast
Tpyrira MOPCKUX U TIPeCHOBO/HBIX pbI0. OCHOBHBIE BU/Ibl, XapaKTePHUCTHUKA U XO3SICTBEHHOE
3HaueHue.

Hapotpsig Nanougnbie pridel (Ganoidomorpha) kak HEeMHOTOCHUC/IeHHas! TpyTira Hauboiiee
ApeBHUX pbi0. OCHOBHBIE UepThl OMOMOTHH, pasMHOKeHUs1. PacnipocTpaneHne. BaxkHelimme
OTpSi/ibl, IPe/ICTaBUTETH.

Hapotpsiz [IBosikoabimariye (Dipneustomorpha) — cBoeobpa3Hasi rpyriia ¢ BecbMa
TIPOTPeCcCUBHBIMU YepTaMu NpUCTocobieHuit K )ku3Hu. OCHOBHBIE OTPSi/ibl, CeMeMCTBa, BU/IbI, UX
TpU3HaKH, OHoIorHYecKre 0COOEHHOCTH 1 paclipoCTpaHeHue.

OcobeHHOoCTH opraHu3aluy nogkacca Jlyyernepoix (Actinopterygii) Ha mpumepe okyHs. [eneHue
TNOZIKJ/Iacca Ha HaZlOTPSi/ibl, OTPSIZIbl U MX Ba)KHEHIlIMe Mpe/iCTaBUTeNH.

YepThl OpraHm3aliyiu JpeBHUX KUCTeTephIX PbI0 B CBSI3U CO CBOe0OpasreM yC/IOBUM KU3HU B
TIpeCHBIX BOZIoeMax B KOHLIE 11ajie030s. 3HaueHWe KUCTeTepbIX PbI0 /1711 TOHUMaHHUS
MIPOMCXOXK/IeHUsI Ha3eMHbIX [T03BOHOYHBIX.
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YcnoBust xu3HM peI0 B BoAHOU cpefie. [IprunHbl Murparmid. [Tutanue, 00beKThI MATAHUS,
TipreMbl KOpMO/[00bIBaHUSI.

Pa3mHOXeHHe, ero 0COOEHHOCTH y pa3HbIX TPYMIT PbI0 B CBS3U C UX YC/IOBUSMHU OOWTaHKSI.
[TnogoButoctb. CpoKy pa3MHOXKeHHs1. [IpuMepbl 3a00THI O TIOTOMCTBE.

. BeposiTHBIE (hroreHeTHUECKHe CBSI3M HU3IIMX YepernHbIX ¢ OecuepernHbiMU. /|Be BeTBU B

Pa3BUTHUU YeperHbIX: 6ecyerOCTHbIE U UeHOCTHEIE.

dunoreHeTHUECKOE Pa3BUTHE COBPEMEHHBIX XPSIIEBbIX, KOCTHBIX PbIO M X BEPOSITHBIE
TIpe/IKOBbIe TPYIIIIbI.

Mopdonorrnueckre rpeobpa3oBaHust TO3BOHOYHBIX KMBOTHBIX, 00y C/IOBII€HHbIE BBIXOJ|OM Ha
CyLLy.

Bakneniue azianranioHHble U3MEHEHUs B [IOKPOBAX, CKeJleTe U OpraHax JBY)KeHHs, B CUCTeMax
OpraHoOB JbIXaHusi, KPOBOOOpallleHusl, BblJje/IeHUsI U Pa3MHOKeHHsI Ha3eMHbIX TT03BOHOYHBIX B
CBSI3U C )KU3HBIO B HA3€MHO-BO3/YLLIHOU Cpejie.

OO011jas1 XapakTepycTHKa Kiacca AmMdubuii (Amphibia) B cBsi3u ¢ 3eMHOBOHBIM 00pa30M >KU3HMU.
OcCHOBHBIe UepThl OpraHv3alyy Ha [pyuMepe JISTYIIKH.

Ortpsig, XBocTarbie ampubuu (Caudata) — HaumMeHee crieLidaM3UpOBaHHasi IPYTINa >XKUBOTHBIX.
HekoTtopble uepThbl Opranu3alyu 1 6uonoruu. BakHeiiie ceMeiicTBa, TPeACTaBUTEIH, YePThI
6uosorun, pacripocrpasenue. JKUBOTHbIe, 3aHeceHHbIe B KpacHyto kHury PB.

Ortpsiz BesHorue am¢pubum (Apoda) - Hanbosee crienvany3MpOBaHHAast ¥ IPUMUTHUBHAS IPYIIIIA.
YepThl opraHu3alivy, I7iaBHbIe Mpe/|CTaBUTe T, 0COOeHHOCTH pa3MHOXKEeHUS U PaclipOCTPaHeHHe.
Otpsig becxBocTthie ampubuu (Ecaudata) — Hauboee MHOTOUMC/IEHHAS U IIIAPOKO
pacripocTpaHeHHas rpyrra. Befyiijue cemeiicTBa, npe/iCTaBUTeNH, YepThl OMOIOTUY,
pacrnipoctpaHeHue. JKUBOTHBIe, 3aHeceHHble B KpacHyro kHury Pb.

. [TepBbie am¢prbUM, UepThl UX CTPOEHUsI U BEPOSTHOTO 00pa3a Ku3Hu. YepThl CXO/CTBA C

JPEBHUMU KHCTerepbIMU peibaMu. BeposiTHasi CBs3b AipeBHUX amM(pubUii ¢ COBpeMeHHBIMU
OTpSiAaMU.

3aBUCHMOCTB pacripocTpaHeHusi aMpHUOuii OT YC/IOBUM MX CyII[eCTBOBAHHS.

Ocob6eHHOCTH MIUTaHUs], pa3MHOKeHUsT aM(rOUii B pa3/TMUHBIX YC/IOBUSX cpefibl. HeoTeHuUs.
T'opoBOY LMK/ JKH3HMU.

Ponb am¢pubuii B 6rolieHo3ax. 3HaueHue /i/isi CeJTbCKOT0, JIeCHOTO, phIOHOTO U OXOTHUYbETr0
xo3siicTBa. OxpaHa amdpubmii. Buger amdubuii, BHeceHHble B KpacHyro kaury PB.

AjanTUBHOE 3HaueHHe 3apO/IbIILIeBhIX U SULEBBIX 000/10ueK B 9BOJOLMM aMHUOT. OcobeHHOCTH
JBIXaHWSI ¥ Pa3MHOYKEHUSI B CBSI3U C Ha3eMHBIM 00pa30M >KH3HH.

XapakTepyCTHKa PeNTUIni Kak HU3IIKUX aMHHUOT. [IpucriocobeHre K Ha3eMHOMY
CYIL{eCTBOBAHHMIO, 0COOEHHOCTH OPTraHU3aLMH PETH/INM Ha MTpUMepe SIepPULIbL.

Otpsig, KnroBoronossie (Rhynchocephalia) - npyumutrBHOCTE Opranu3aiiuu. OCHOBHbIe
CeMeiCTBa, BUABI, 4epThl MX Ouonorur. OcoOeHHOCTH pacripoCTpaHeHus!.

Otpsig Yernyiiuatsie (Squamata) — Harbosiee MHOTOUMC/IeHHAst ¥ HbIHEe TPOL{BeTaro1jasi TpyTra
pentuivid. [1ofoTpsAbI, T/aBHelIIMe pecTaBuTe . UepThl OpraHu3alyu, 61osoruy,
pacripoctpaHeHue. JKUBOTHbIe, 3aHeceHHble B KpacHyro KHury Pb.

Orpsiz, Kpokoguset (Crocodilia) — Hanbosiee BeICOKOOpraHM30BaHHbIE PENTUINN. BaxkHemme
ceMeliCTBa, BU/Ibl, OMO/IOTHsI, pPaCTIpOCTPaHeHHUe.

Ortpsig Uepenaxu (Chelonia) — Hanboree fpeBHue crieliasu3upOBaHHbIE TPYIIIHI PETHIHM.
OcobeHHocTy opranu3aiuy. [TofoTpsibl, ceMeiicTBa, BaKHeUIIMe 1peJcTaBUTeNnd, buoorus,
pacrnipoctpaHeHue. JKUBOTHBIe, 3aHeceHHble B KpacHyto kHury Pb.

V3MeHeHVe yC/I0BUM CylljeCTBOBaHMS PeCMBIKAIOLMXCS B KOHL{e Me303051 U TIPUUMHBI
BBIMUPAHUsI OOJTBIINX TPYTIT PENTUIAH.

BeposiTHbIe ITyTU BO3HUKHOBEHHS 1 BOJTFOL[MM M1ePBOSILLIEPOB, Yepernax, KpOKOJW/IOB U
yelryiiuareix. Vi3MeHeHMe yC/I0BUI CyIlleCTBOBAHUS IPEBHUX PeNTUINM U MPUUKHBI BEIMADAHUS
OonbIIMHCTBA UX IpymIl. 53. 3HaueHHe (PaKTOPOB Cpe/ibl /1JIsi CYIL[eCTBOBAHUS U PACIIPOCTPAHeHUsI
pernrtuini. [Inranue, pasMHOXXeHHe, IIJIOLOBUTOCTb. ['0Z10BOM LMK/ pENTUIUN.
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Ponb npecMbIKaroLImxcst B OuorjeHo3ax. 3HaUeHe PeNTU/INH /1711 YesloBeKa. SII0BUThIe 3Men.
Oxpana pentuinid. Bujpl, BHeceHHble B KpacHyto kHury Pb.

OO6r1masi xapaKTepUCTHKA NTHUL] KaK TIPOrpPeCCUBHOM BETBU BBICIIMX TT03BOHOUHBIX )KUBOTHBIX.
[Tpeobpa3oBaHue B MOKPOBAX U CKeJieTe, CBsi3aHHbIE C M0JIETOM.

Oprassl JpIxaHus OTUL U UX cTpoeHue. [TonydyHKIMOHAMbHOCTb [jbIXaTe/IbHOW CUCTEMBI.
3aBHUCUMOCTh paboThI /IbIXaTeIbHOM ¥ KPOBEHOCHOM CHUCTeM OT JIBUraTeIbHOW aKTUBHOCTH U
pasmepoB TeJa NTULL. TelyIOKPOBHOCTb U MeXaHW3MBbI TepMOJIETy/ISALIUH.

OcobeHHOCTH CTpOeHusi cKesieTa NTHLl. OpraHbl KpoBooOpalljeH!sl, UX CTPOeHHe U
(yHKLMOHYpOBaHHWe. 3HaueHue yC/I0)KHEeHUs1 HepBHOW CUCTeMbl IITHL.

OpraHbl yyBCTB: 000HsIHUE, CTyX, 3peHre, OCsi3aHue U BKyC. 3ByKooOpa3oBaHue y TITHLI.
Oxonokauus. OpraHsl Beljle/IeHUs U UX CTPOeHUe.

Hapotpsig [Tunreussl (Impennes). OcobeHHOCTH OpraHM3aLiiy, BUJbl U UX pacrpoCTpaHeHue.
O6pas3 >KH3HH.

Hapotpsiz beckuneBsble, unu CtpaycoBble ntviibl (Ratitae). IX 0CHOBHbIE OT/IMUMTE/IbHBIE YEPTHI.
PacripocTpanenue, 6vomnorusi.

Ortpsig I'arapoo6pa3nbie (Gaviiformes). [TpucnocoburesibHbie 0COO€HHOCTHA OpraHU3al[uK U
obpasa xu3HU. Pacnpoctpanenue. I1tuupl, 3aHeceHHble B KpacHyto kuury PB.

Ortpsiz [Torankoobpa3sseie (Podicipediformes). Oco6eHHOCTH OpraHU3aIvy, paclpoCTpaHeHue.
IIpencraBurtenu. Buzpl, 3aHeceHHsle B KpacHyro KHUTY Pb.

Otpsin BypeBectHrkooOpa3Hbie (Procellariiformes). Oco6eHHOCTH opraHU3aIiuu,
pacrpocTpaHeHue U OCHOBHbIe CeMeNCTBa, UX Npe/ICTaBUTeH.

Ortpsig [Temkanoo6pasHeie (Podicipediformes). OcobeHHOCTH OpraHu3alvy, pacrpoCcTpaHeHue.
CeMeliCTBa U UX NPe/CTaBUTEJIH.

Otpsiz I'yceobpa3nbie (Anseriformes). BaskHedire ceMelicTBa, X OCHOBHBIE TIPe/ICTaBUTEH.
OcobeHHOCTH OpraHM3aly 1 Orosoruy. 3HaueHe Tryceobpa3HbIX B IMYHOM MIPOMBICTTE, B
CcriopTUBHOM oxoTe. [IporcxoXkaeHre JoMalHUX T'ycel, yTok. Buabl, 3aHeceHHble B KpacHyto
KHUry Pb.

Otpsin CokonoobpasHseie (Falconiformes). OcobeHHOCTH opraHy3auuy U 6uosnorud. ITogoTpsibl,
CeMeiCTBa U OCHOBHBIE BH/Ibl. 3HAUEHHE COKOI000pa3HbIX B CMbCKOM, JIECHOM M OXOTHUYECKOM
xo3siicTBax. Buspl, 3aHecenHble B KpacHyro kaury Poccuu u Pb.

Ortpsiz Kypoo6pasusie (Galliformes). OcobnHoCTH opranu3sanuy. BakHelie cemelicTBa 1
Tpe/iCTaBUTe/NN. 3HaUeHHe UX B JMYHOM MpoMbIciie. [IponcxoxieHre foMalllHuX Kyp, UHJEeK,
Lecapok u ap. IIpeacrasureny, 3aHeceHHble B KpacHyro kHury Pb.

Ortpsin XKypaeneobpasusie (Gruiformes). OcobeHHOCTH opraHu3alyu, 61U0IOTHN U
pacripocTpaHeHue. BaxxHelime ceMelCTBa, npeficTaBuTeu. Buspl, 3aHeceHHble B KpacHyro
kHury Poccuu u Pb.

Otpsimbl PrkankoobpasHeie (Charadriiformes), Aucroobpasnsie (Ciconiiformes). OcobeHHOCTH
opraHu3aiuu, 6uosioruu 1 pactpocTpaHeHus. OCHOBHbIE CeMeNCTBa U UX Mpe/icTaBuTeu. Bupi,
3a”HeceHHble B KpacHyro kHury Pb.

Otpsin CoBoobOpa3Hbie (Strigiformes). OcobeHHOCTH opraHu3alii. BaxkHelile ceMeiCTBa,
npezacraBuTesii. Buzpl, 3aHeceHHsle B KpacHyro Kuury Pb.

Otpsiz BopobsrHoobpa3sHeie (Passeriformes). Oco6eHHOCTH opraHU3ariuu, OMOIOTUH,
pacripocTtpaHeHue. [ 1aBHel1ve IOAOTPSAAB! U NpefcTaBuTend. IIpakTueckoe 3HaueHue
BOpoObMHO0OpPa3HbIX NTHLL. Buibl, 3aHeceHHbie B KpacHyto kaury PB.

Orpsiz Kykymkoo6pasusie (Cuculiformes). Ocobennoctr 6uonoruu. IlogoTpsiabl. OCHOBHBIE
TIpe/iCTaBUTEIH.

Ortpsiz Ctpmkeobpasnbie (Apodiformes). OcobeHHoCTH Opranu3auuu, buonoruu. [TogoTpsibl 1
OCHOBHbIE UX MPe/CTaBUTEH.

Ortpsiz Pakuieo6pasneie (Caraciiformes). OcHoBHbIe mogoTpsiibl. O6pa3s xu3Hu. YepTsl
opraHusauuu. Buael, 3aHeceHHble B KpacHyro KHUry Pb.

Ortpsiz Jsitnoo6pasnsie (Piciformes). Haubonee pacnpocrpanenHsie nipefcraButenn. Obpas
)KU3HHU. 3HaueHue JAT/0B JJ1s IECHOTO XO35MCTBa.
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BnusiHue ¢akTOpOB Cpe/ibl Ha YCI0BUS CyILLleCTBOBAHMS M pacripocTpaHeHus NTuL. [of0BoM LUK
»Ku3Hu ritutl. [IporpeccrBHble 0COOEHHOCTH UX Pa3MHOKeHHUsI M SMOPUOHU3AL[UH.

[TTHLBI OTKPBITO- U 3aKPBITO THE3ASALMECS], KOJIOHUa/IbHbIe U TeppyuTopuanbHble. HacrkuBanue u
(bakTOpBI MHKYDAL[MK, BEIKADMJIMBaHUe U pa3BUTHe MTeHLI0B. ['He3/10BOi Mapa3suTH3M U CTelleHb
€ro pacrpoCTPaHeHusl.

Ce3oHHble Murpauyy ntuL. OceayiocTb, KOUEBKH, NepesieThl. VicTopuueckue U ce30HHbIe
TIPUUVHBI [TepeJIeTOB, UX XapakKTep, MyTH. 3aKOHOMEPHOCTH pasMellleHHsI Ha 3MMOBKaX.

[Tty cemeiictB CuHuLeBbie, BotopkoBbie, OBcsiHKOBBIe. [IpescraBuTenu, 6uonorus,
pacrpocTpaHeHue

OO611ast xapakTepuCTHKa Kiacca Miekonuraroiux (Mammalia) kak Hanbosee
BBICOKOOPraHM30BaHHbIX [I03BOHOUHBIX JXKMUBOTHBIX. OCHOBHBIE ITPOrPeCCHUBHBIE YePThI
OpraHu3aLii.

Wudpaknacc Cymuarsie (Marsupialia), wiu Husiurme 3Bepu, Haubosiee pacripocTpaHeHHbIe
ceMeliCTBa U TIpe/iCTaBUTe/N. XapaKTepHble Mopdosioruueckre U Ouonoruyeckrue 0Co0eHHOCTH
cyMuarbIX. PasMHOKeHUe 1 pa3BUTHeE.

Otpsiz OgHonpxoHble (Monotremata). Oco6eHHOCTH OpraHM3aLum, 61onoruy,
pacripoctpaHeHusi. OCHOBHbIE CeMeNCTBa, [pefiCTaBUTeJIH.

Ortpsip Hacekomosianble (Insectivora). I'pyrirna, coxpaHuBiiiasi HaubO/bIIY0 6/IM30CTh K [peBHUM
BBICIIMM MJyIeKoruTaromM. OcobeHHOCTH UX cTpoeHus. OCHOBHBIE CeMeICTBa U TIPe/[CTaBUTETH.
Pacripoctpanenue.

Ortpsiz, Pykokpsuisie (Chiroptera). O6iias xapakteprctiuka. OCHOBHBIE TIOOTPSBI,
nipescraBuTend. Crieldryeckrie YepThbl OPUEHTALIUY B CBSI3U C JIeTarolMM 00pa3oM >KHU3HHU.
Buzpl, 3aHeceHHble B KpacHy0 KHUTY Pb.

Ortpsig [Tpumatsl (Primates). O611iasi aHaTOMUUeCKasi XapakTepucTrka. CrucTeMaTHKa U 9KOJIOTHsl.
Ortpsiz 3aiieobpasssie (Lagomorpha). Obimas xapakTepucTtrka. [IpakTryeckoe 3HaUeHHe
OCHOBHBIX BU/I0B. BU/ibl, 3aHeceHHbIe B KpacHyto KHUTY Pb.

Ortpsiz I'peisynsl (Rodentia). Ob1mas 6ronornyeckasi 1 aHaTOMO- (DPHU3HOIOTHYUeCKast
XapaktepucTvka. OCHOBHbIE CEMeNCTBa U UX NpejcTaBuTeny. [IpoMbIC/IOBOe 3HaUeHVe TPhI3YHOB.
Buzpl, 3aHeceHHble B KpacHyO KHUTY Pb.

[Tpucrniocobenus K iepe>KUBaHUIO HeO/IarornpUsITHBIX YCI0BUH (CIIsTUKa, MUTPAL{UH, 3aracaHue
KODMOB, O)KMPeHHe, TMHbKA). KomebaHus uiC/ieHHOCTH 1 UX TTPAKTHUeCKoe 3HaueHne
miekornuTaroux. 89. Orpsis Kuroobpasusie (Cetacea). OCHOBHBIE TIO[OTPSI/IbI, CEMEICTBa,
TIpe/iCTaBUTe/IN U UX XapaKTepUCTHKa. PacnipocTpaHeHue.

Otpsp Xusele (Carnivora). OcHOBHbIe cemelicTBa. [ 1aBHelilMe rpe/icTaBUTeNH,
pacrnpocTpaHeHue, OHOIOTHsl, X031iCTBeHHOe 3HaueHe. BpeHbie xuiHbIe 1 60prba c HUMH.
Ortpsin JlacroHorue (Pinnipedia). Ob6iijasi XapakTeprCTHKa OTPsi/ia, OCHOBHBIX CeMEeNCTB U UX
npefcraBuTesied. IIpombiciioBoe 3HaueHue.

Otpsin XoboTHbie (Proboscidae). O61i1as xapakTeprcTHKa OCHOBHBIX CEMENCTB 1
npefcTaBuTesield. PacnpocrpaHeHne.

Ortpsip [TapHoKonbiTHBIE (Artiodactyla). Ob1rjast XxapaKTepuCTHKa OCHOBHBIX TTO/IOTPSIIOB,
CeMeMCTB U INpefcTaBuTesield. VX 3HaueHNe B IIPOMBIC/IOBOW M CIIOPTUBHOM OX0Te. Buppl,
3aHeCeHHbIe B KpaCHYH KHUry Pb.

Otpsip, HenapHokonbiTHbIe (Perissodaectyla). XapakTepucTriKa OCHOBHBIX CEMEICTB 1 UX
npefcTaBuTesield. PacnpocTpaHeHue.

BeposiTHBIe NpeIKM MJIEKOITUTAIOIMX CPeiv IPeBHUX penTuivi. UepTel opranusanuy,
obecrieunBarolIie POrpecCUBHYI0 SBOJTIOLIMIO MJIEKOTTUTAIOIIHX.

YcnoBus cyiiecTBoBaHMs M 0011Iee pacripocTpaHeHHe MIEKOTIUTAIOIIKX. DKO/IOTHUeCKHe TPYTIIbI
3Bepeil 1 0COOeHHOCTH UX OpPraHU3allvy B CBSI3U C YCIOBUSIMU UX >KU3HHU.

[TpomeicioBsle 3Bepu. [1ymiHOM, AMUHBIN, MOPCKOH, 3BePOOOIHBIN MPOMBIC/IBI, UX OHO/IOTHUeCKHe
OCHOBBI U 3HaYeHHe B HAPOJHOM X03siCcTBe. [loMalliHie XMBOTHBIE, X ITPOUCXOXKEHHE,
Oroornyeckye MpeArnoChUTKA OFOMAIIHUBAHHUS MJIEKOTTUTAOIIHX.

TomoBoi LMK/ >KU3HU. 3uMOBKa. KonebaHust UMC/IEHHOCTH MJIEKOTIMTAIOIIUX.
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O6pa3er] 3K3aMeHaIMOHHOTO OusieTa

MWHOBPHAYKU P®
OENEPAJIBHOE 'OCYJAPCTBEHHOE BIO/PDKETHOE
OBPA3OBATEJIBHOE YUPEXIEHWE BBICIIEI'O OBPA3OBAHUA
«YOUMCKNIN YHUBEPCUTET HAYKU 1 TEXHOJIOI'MI1»
BUPCKUN ®UJINAJT YYHuT
Kadeznpa 6uonoruu, 3K0/10ruu U XUMUA

HucrprmHa: Hayka o 6uopasHoobpasuu: Kypcosslie sk3amenb1 20__-20__T.
300J10TUst Haripasnenue 06.03.01 Buosnorus
OYHO-3a04Hast popma oOyueHUs [Tpodwune: broskonorus

1 Kypc 2 cemecTtp

JK3aMeHaIrMOHHbIH OuteT Ne 1
1. KpaTkue cBefieHUsT U3 UICTOPHUU 300JI0TUH.
2. duioreHeTUUeCKHe OTHOLLEHUs B noAuapcTBe [IpocTednmx, IpoOUCXoXKAeHue
TIPOCTEMIIINX.

[ata yTBep)KaeHus:: __ ._ . 3aBeayroiuii Kadeapoi

MeToanueckre MaTepuasbl, ONIpeJesiolye TIpoLeAypy OLleHMBaHUs OTBeTa Ha 9K3aMeHe

KputepusiMu OlieHUBaHUS SIBJISIFOTCS Oa/I/Ibl, KOTOPbIE BBICTABJISIOTCS 3@ BU/IbI ZIeITe/TIbBHOCTH (OLIEHOUHBIE
CpeACTBa) M0 UTOraM M3yueHusi MoAy/ed (pa3fenoB AUCLIMILIMHbBI), MepeUurCcIeHHbIX B PEUTHUHI-TI/IaHe
JUCLITUTMHBL: TEKYLUH KOHTPO/Ib — MakcuMyM 40 6asiioB; pyOeskHbIl KOHTPOJIb — MakcumyM 30 6arsios,
TIoOILpUTe/bHbIe Oasibl — MakcumyMm 10.

[Tpu oLileHKe OTBeTa Ha 9K3aMeHe MaKCMMa/lbHOe BHUMaHKe JI0JDKHO Y/e/siThCsl TOMY, HACKOJIBKO TIOTHO
PaCKPBITO Co/iep>KaHre MaTepurasa, UeTKO W NPaBUIBHO JIaHbl OTIPe/e/IeHus], PACKPBITO COJiepKaHre
TIOHSITU, BEPHO JIA UCTI0/Tb30BaHbl HayUHbIe TEPMUHbBI, HACKO/ILKO OTBET CAMOCTOSITe/TbHbIH,
WCTIO/Ib30BaHbl JIM paHee NMPUOOpeTeHHbIe 3HAHWS, PACKPBITHI JIU PACKPBITHI IPUYMHHO-C/IeICTBEeHHbIe
CBSI3U, HACKO/IbKO BBICOKHI YPOBEHb YMeHUsI OTlePUPOBaHUS HAyUYHbIMU KaTeropusiMu, aHa/lr3a
uH(pOPMaL1H, Ba/[eHNs] HaBbIKaMHU TIPAKTHUeCKOU JesTeTbHOCTH.

Kpurepuu onesnku (B 6a/1ax):

- 25-30 6a//10B BBICTAB/ISIETCS CTY/IEHTY, €C/IU CTYZeHT Jia/l TIOHbIe, Pa3BepHYThie OTBETHI Ha BCe
TeopeTHueCcKre BOIIPOCHI OuieTa, IPOAEMOHCTPUPOBA 3HaHUe (YHKIIMOHATBHBIX BO3MO)KHOCTEHH,
TE€PMUHOJIOTHH, OCHOBHBIX 3/IEMEHTOB, YMeHHe TIPUMEHSITh TeopeThyeCcKre 3HaHUS TIPU BBITIOJTHEHUU
NPaKTUUeCKKX 3aiaHuil. CTyneHT 6e3 3aTpyIHEHUI OTBETHII Ha BCE IOTIO/THUTE/IbHBIE BOTIPOCHI.
[TpakTHUeckasi YaCTh pabOThI BHITIOJTHEHA MTOJIHOCTBIO 03 HETOUHOCTEM U OIIOOK;

- 17-24 6an10B BLICTaB/ISETCS CTYAEHTY, €C/IH CTY/IeHT PaCKPbLT B OCHOBHOM TEOPeTHUeCKHe BOTIPOCHI,
OZTHAKO JIOTyII[eHbl HeTOYHOCTH B OTIpe/le/IeHUH OCHOBHBIX TIOHSATHM. [Ipy OTBeTe Ha [JOTIO/THUTE TbHbIe
BOIPOCHI JIOMYIIleHbl He0O/IbIle HETOUHOCTH. [TpY BBITTOTHEHUY TIPAKTHU€eCKOM YaCTH paboThI
JIOTTy1[eHbl HeCyllleCTBeHHbIe OINOKHY;

- 10-16 GanIoB BLICTAB/SETCS CTYJEHTY, €C/IA TIPY OTBETE Ha TEOPETUUECKHE BOTIPOCHI CTYZEHTOM
JIOTY11[eHO HeCKOJIbKO CYIIleCTBeHHBIX OIIMOOK B TOJIKOBAHUU OCHOBHBIX TIOHSITH. JIOTHKa U TIOJTHOTA
OTBeTa CTPAJjal0T 3aMeTHBIMHU U3bsTHAMH. 3aMeTHbI MPOOe/Tbl B 3HAHUM OCHOBHBIX METOZIOB.
TeopeTruecKre BOMIPOCHI B 1[€JI0M M3/I0’KEHBI I0CTAaTOYHO, HO C TIPOITyCKaMH MaTepuasia. ViMeroTcs
TIPUHIUIHAA/IBHBIE OIIMOKH B JIOTHKe MTOCTPOEHHs OTBeTa Ha Borpoc. CTy[eHT He Pelu 3aiady WU MPH
pelLleHNH AOMyIeHbl rpyObie OMOKuY;

- 1-10 6a/1/10B BBICTAB/ISIETCS CTY/IEHTY, €C/T OTBET Ha TeOpPeTHUeCKHe BOTIPOCHI CBU/IETETbCTBYET O
HEeTNIOHUMAaHWU U KpaliHe HeroJIHOM 3HaHWM OCHOBHBIX MOHATHN U MeTozioB. OOHapYK1BaeTCst
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OTCYTCTBHME HABBLIKOB IIDUMEHEHUA TeOPEeTUUeCKUX 3HAHUMN IMPX BBITIO/THEHUH MPAKTUUECKUX 3aﬂaHHﬁ.
CTYAEHT He CMOI' OTBETHUTh HU Ha OJWH ,EI;OHO]'IHI/ITGJ'IBHBII‘/JI BOIIpOC.

[MepeBog orjeHku 13 100-6a/inbHOM B ueTbipex6a/uIbHYHO POU3BOJUTCS CIeyIOLIUM 0bpa3oM:
- ot/uHO — 0T 80 10 110 6astoB (Bk/IrOUast 10 moolpuTe/bHBIX OaiioB);

- xopoiiio — oT 60 10 79 6amnios;

- YIOBIETBOPUTENILHO — OT 45 710 59 6asios;

- HeY/I0B/IETBOPUTE/ILHO — MeHee 45 6asoB.

Ba}l[al-[l/lﬂ AJIA IIPOBEACHUSA HpOME)KYTO‘lHOﬁ aTTeCTdllun oﬁyqamnmxca

ITpomesicymouHas ammecmayusi 1o AUCLIMIVIMHE POBOJUTCS B (hopMe:

4 cemecTp - KypcoBasi pabota, 2,4 cemecTp - 5K3aMeH.

[TpoBepsieMbIMM Ha TPOMEXYTOYHOM arTecTaldy 3/eMeHTaMu COZep)KaHusl SIBMSIOTCS TeMbl
JUCLIATUTAHBL.

17151 TpOBEepKY 3HAHULI UCTIO/IB3YHOTCS BOMIPOCHI U 3a[jaHKsl B Pa3/IMUHBIX (pOpMax.

YmeHusi, Haeblku (uau onbim OesimeAbHOCMU) U KOMNnemeHYuu TIPOBEPSIIOTCS C TIOMOIIbIO
KOMIIETEeHTHOCTHO-OPUEHTUPOBAHHbIX 33Zlad  (CUTYal[MOHHBIX, TPOM3BOJCTBEHHBIX WM KelCOBOIO
XapakTepa) U pa3/IMuHOr0 BU/la KOHCTPYKTOPOB.

Bce 3ajjaud SBASIOTCS MHOTOXOZOBBIMU. HekoTopble 3ajjaud, TMpOBepsOLUe ypPOBEHb
c(hOpMUPOBAaHHOCTH KOMITETeHLIMH, SIBJSIIOTCS MHOTOBapUaHTHbIMUA. YacTb yMeHUM, HaBBIKOB U
KOMITeTEHI[UM TIPSMO He OTpakeHa B (OPMY/JIMPOBKAax 3a/ad, HO OHHM MOTYT OBbITb TIPOSIBIIEHBI
00y4JaroIMMUCS TIPU UX PellleHu .

B Kak/plii BapUaHT BKJIFOUAOTCS 3a/laHUs TI0 KaXKJ,OMY TPOBepsieMOMY 37IeMeHTY COZiep KaHusl BO
BCeX TIepeurc/ieHHbIX Bbillle ¢GopMax U Pa3HOTO YPOBHS CIAOKHOCTA. Takod ¢opmaT I03BOJsieT
OOBEKTUBHO OTpeJe/UTh KaueCTBO OCBOEHHS OOyYarolMMHCS OCHOBHBIX 3/IeMEHTOB COZep KaHus
JUCLITUTMHBI ¥ YPOBeHb CPOPMHUPOBAHHOCTH KOMITETEHLIUH.

5. IlepeueHb OCHOBHOWI U [IONO/IHUTE/JbHON YyueOHOW JIMTepaTyphl,
Heo0XxoMMoM /I/Isl 0CBOEHMS JUCIMILIUHBI

5.1. OcHoBHas yyeOHas JuTepaTypa

1. XapnamoBa, M.H. 300/0rusi Ha3eMHBIX TO3BOHOUHBIX B TOJIEBBIX YCJIOBUSX : yueOHOe mocobue /
M.H. XapsiamoBa ; MuHrcTepcTBO 00pa3oBaHus U HayKu Poccutickoit @epepaiiuu, MypmMaHCKui
roCy/lapCTBeHHbIV TYMaHUTapHbIM yHUBepcUTeT. - MypManck : @I'BOY BITO «MypMaHcKui
roCy/lapCTBeHHbIV TYMaHUTapHbIM yHUBepcuTeT», 2016. - 102 c. - URL:
http://biblioclub.ru/index.php?page=book&id=438882

2. Bynyxro, H. I1. 3oonorus 6ecnio3BoHounsix [H.IT. Bynyxto ; A.A. KopotkoBa .— M.|bepsuH :

HOupekt-Menua, 2016 .— 129 c.— <URL:http://biblioclub.ru/index.php?page=book&id=443843

[TTapoBa M.X. 3oo0/orus 6ecno3BoHoUHbIX. - M.: Biagoc, 1999.- 592 c. Illankun B.A. u zp.

4. KonomwuiinieB, H. 300/10rusi MO3BOHOUHBIX. Y UeOHast TpakTHKa : yue6Hoe mocobue / H.
Konomwtiities, H. IToaay6Has ; MuHucTepcTBO 06pa3oBaHus U Hayku Poccutickoi ®enepariyy,
denepanbHOe rOCyIapCTBEHHOE OHO/PKeTHOE 00pa30BaTe/IbHOe yUpeKeHHe BbICIIIeTO
npodeccroHansHoro obpasosanus «YEPETIOBELIKIN I'OCYIAPCTBEHHBIN
YHUBEPCUTET», ®akynbTeT 61ioioruu u hru3ndeckou KyabsTyphl. - Yeperosel] : M31aTeibCcTBO
4qry, 2014. - 170 c. - URL: http://biblioclub.ru/index.php?page=book&id=434803

w

5.2. lonostHUTe/IbHAsA yuye0Has IuTepaTypa
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1. Uypunoga, T. I1. TecTs! Mo 300710rMYM 6ECITIO3BOHOYHBIX [ D/I€KTPOHHBIN pecypc]: yueb.-meTof,.
noco6ue / T. T1. UyguHoBa; bupckas rocyaapcTBeHHasi COI[MaIbHO-TIe/JaroruuecKast akaZieMusi. —
Bupck: BI'CITA, 2011. — 3OeKTpoH. Bepcys med. mybimukanyu. — [JoCTyI BO3MO)KeH yepe3
OnekTpoHHYI0 6MOMMOoTEKY Baml'y.
https://elib.bashedu.ru/dl/corp/ChuganovaTestPoZoologiiBespozvonoch.UchMetPos.2011.pdf

2. Kyrnun H.I. Yue6HOo-MeToAMueckoe mocobue 1o 300/I0TUH
no3BoHOouHbIX/H.I". KyTmmn,I. /1. Bunorpaznos; ®enep.areHct.ino obpas.; bupl'CITA.-
bupck:bupI'CITA. 4.1.-2007.-47c.

5.3. /lpyrue yue0HO-MeTOANUYECKHE MaTepHa/Ibl

IlepeueHb peKOMeH/[yeMbIX pecypcoB HH()OPMaLIOHHO-Te/IeEKOMMYHUKAI{MOHHOU CeTH
«/HTEepHeT», HAXOJAIUXCA B CBOOOAHOM J0CTyIe

1. URL: http://biblioclub.ru/index.php?page=book&id=438882

6. Ilepeuenr WHGPOPMAIMOHHBIX TEXHOJIOTHH, MCHOJb3yeMBIX TPH
OCyLIIeCTB/IeHUH 00pa30BaTe/IbHOr0 TMpoLecca Mo AUCHUIUIMHE, BK/IOYas MepeyeHb
MPOrpaMMHOr0 ofecrieyeHusi M HWHGPOPMALMOHHBIX CHPABOYHBIX cUCTeM (MPHU
Heo0X0AMMOCTH)

ITepeueHsb pecypcoB HH(GOPMALMOHHO-TE/IEKOMMYHUKALUOHHOM ceTU «VIHTepHeT» M
MPOrpaMMHOI0 o0ecreueHHs, He00X0AMMBbIX /I/Isi 0CBOEHHS JUCIUIT/IHHBI

1. Hayunas snektponHas 6ubmioreka eLIBRARY.RU [DnexrponHsiii pecypc]. — Pexxum gocryma:
https://elibrary.ru/.

2. DnekTpoHHasi buboTeuHast cucteMa «JlaHb» [DneKTpoHHbBIN pecypc]. — Pexxum poctyma: https://
e.lanbook.com/.

3. YuuBepcureTckas 6ubmoreka onnaiiH biblioclub.ru [Dnekrponssiii pecypc]. — Pexxum gocryma:

http://biblioclub.ru/.
4. DnekrpoHHasi bubmioreka YYHuT [DnekrpoHHbIi pecypc]. — Pexxum poctyma:

https://elib.bashedu.ru/.

5. Poccuiickas rocygapcTBeHHast OubmoTeka [ neKTpoHHBIN pecypc]. — Pexxum focryma:
https://www.rsL.ru/.

6. HauwoHanbHas smeKTpoHHast 6ubroTeka [DnekTpoHHbIN pecypc]. — Pexxum goctyma: https:/xn--
90ax2c.xn--plai/viewers/.

7. HauuoHaneHas rat¢opma oTKpbITOro obpasoBaHus npoed.ru [D1eKTpoHHBIN pecypc]. — Pexxum

Joctymna: http://npoed.ru/.
8. JnekrponHHoe obpa3oBanue Pecrybnvku BammkopTocTas [DnekTpoHHSIA pecypc]. — Pexxum

pJoctymna: https://edu.bashkortostan.ru/.
9. WMHdopmalMoHHO-TIpaBoBoM nopTas I'apaHT.py [D1eKTpoHHSbI pecypc]. — Pexxum foctyna: http://
www.garant.ru/.

IIporpaMMHoe obecrieueHue

1. LIBREOFFICE - JoroBop Ne0301400003023000002 ot 14.03.2023 (6eccpouHbIii)

2. OnmnepanuonHas cuctema Astra Linux - [Jorosop 0301400003023000002 ot 14 mapra 2023
6eccpouHo

3. ACD/ChemSketch - becrinatHas nuueH3sus https://www.acdlabs.com/solutions/academia/
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4. Marematnueckuy naket Maxima - becriiaTHas nveH3ust
http://maxima.sourceforge.net/ru/index.html
5. Maremaruueckuii naket Scalib - BecrinarHas nunensus https://www.scilab.org/about/scilab-open-

source-software

6. Pascalabc, Pascal ABC.NET - BecniiatHast iviensus https://pascal-abc.ru, http://pascalabc.net
7. Tlporpamma fajyist 06paboTKu siMp crieKTpoB SpinWorks - BecrijiatHast muiieH3ust
https://fen.nsu.ru/nmr/index.php?option=com_content&view=article&id=3&Itemid=4

7. Onucanue

MaTepHa/IbHO-TeXHUUYeCKOn

0a3bl,

HeoO0XoquMoOM /1A

0CYyIIeCTB/IEHUA 00pa30BaTe/IbHOT0 MPOIjecca Mo AUCHUIUTHHE

HaumeHoBaHMe
CrelaIu3upOBaHHBIX
ayIUTOPHUH, KAOMHETOB,
naboparopwuii

Bup 3ansTuii

HanmeHoBaHue 000pyfoBaHuUs,
MPOrpaMMHOTO 00ecIieueHust

Aynurtopus 11(b®)

JlexunoHHast, CemuHapckas, s
KypPCOBOI'0 IIPOEKTUPOBaHus, /15
KOHCy/IbTaliH, 111 KOHTpO/S U
arTecTalu

Iocka, ubr, KoMMyTarop,
KOMITbIOTep, MeOesb (CTOJBI Jj1st
KOBOPKVHI 30HBI).
[TporpaMmMHOe obecrieueHHe
1. LIBREOFFICE
2. ACD/ChemSketch
3. Maremarrueckuii nakeT
Maxima
4. MartemaTrueCcKui rmakeT
Scalib
5. Pascalabc,
PascalABC.NET
6. IIporpamma pns
006paboTKY IMp CITeKTPOB
SpinWorks

Aynutopus 29(b®P) JlekiinonHast, CemuHapckasi, Ins | Zlocka, KoMIisioTep , Me0OeJb,
KOHCY/IbTalyH, [1/1s1 KOHTPOJISI U | TIPOEKTOp, yueOHO-HaI/IsAHbIe
arrecralyu rocobusi, 3KpaH.

Ayputopus 30(bD) [7nist camocTosiTe/IbHOM paboThI KommyTarop, KoMITbrOTEP,

Mebesib, MOHUTOD, TIPUHTEP,
CHCTeMHBI 010K, yuebHO-
MeTOZYe CK1e MaTepyasbl.
[TporpammHOe obecrieueHue
1. OnepaunoHHas cucTeMa
Astra Linux

Aynutopus 32(bD) JlexumonHast, CemuHapckast, st | [locka, MarHUTOGhOH 3/b0a,
KypPCOBOT'0 MPOeKTUPOBaHus, s | Mebesnb, yueOHO-HarsiiHbIE
KOHCY/IbTalWH, [11s1 KOHTPO/Ii U | TIOCOOUSL.
aTrecTalyu

Aypuropus 32a(b®d) st XxpaHeHuUs1 000Py/[0BaHUS Kommnbrorep, MMKPOCKOII,

HOYTOYK, yueOHO-MeToJruuecKast
naTeparypa.
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