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3aBesyromuii Kadepoit / D.1.0/
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1. IlepeueHb MIAHMPYEMBIX P€3y/IbTAaTOB 00yUeHHs 10 AUCHUILIHHE, COOTHECEHHBIX C
YCTAHOB/IECHHBIMH B 00pa30BaTe/IbHOM MpPorpaMMe HHANKATOPAMH A0CTH)XeHHUS
KOMIIeTeHIui

ITo utoram oCBOeHUs AUCLIATUTUHBI 00YYarOIINICS 10/DKEH OCTHYD CIEAYIOIINUX Pe3y/IbTaToB

o0yueHUs:

Kareropus (rpymnma)
KOMIeTeHI[uH (Tipu
Hamuny OITK)

dopmupyeMast
KOMIeTeHLust (C
yKa3aHueM Ko/a)

Kopn v HaumMeHOBaHUe
WHUKaTopa
JIOCTH)KEeHUS
KOMITeTeHL[UH

Pe3ynbraThl 00yueHust
T0 TUCLIUTITAHE

CriocobeH pyUMeHsITb
3HaHWe OMOIOTHYECKOTO
pa3Hoo0Opa3us 1
HCTIOTb30BaTh METO/IbI
HaO/IOIeH NS,
WeHTUPUKaLIH,
KJIaCCU(UKaLIH,
BOCTIPOU3BOZICTBA U
KY/IbTUBUDOBAHUS
JKUBBIX OOBEKTOB JI/IsT
peleHust
ripoeccroHaMbHBIX
3ajau (OIIK-1);

OIIK-1.1. 3Haet

3HaeT Guonornyeckoe
pa3HooOpa3ue,
METOZAMKH TIPOBe/IeHHsT
HabO/TIoIeHYs,
uaeHTUhUKaLY,
K/1accudurKaluy,
BOCIIPOM3BO/ICTBA U
KYJIETUBUPOBaHHUSI
>KUBBIX 00BHEKTOB

OIIK-1.2. Ymeet

YMeeT npUMeHsTb
MeTO/Ibl HaOTIOAeHUS,
WJeHTUPUKaLIY,
K/1accuuKauy,
BOCIIPOU3BOZCTBA U
KYJITUBUPOBaHUS
JKUBBIX 0OBEKTOB /151
pelLieHuUs
ripoeccroHaMbHBIX
3afiau

OIIK-1.3. Bnageet

Bnageet onbiToM 1
HaBbIKaMH TIPUMEHSITh
3HaHWe OMOJIOTHYECKOT0o
pa3Ho0o0Opa3us v
HCTIO/Tb30BaTh METO/IbI
HaO/MoeHus,
UaeHTUPUKaIIH,
K/1acCU(pUKaLIH,
BOCTIPOU3BO/ICTBA U
KYJIETUBUDOBaHMUS
JKUBBIX 00BEKTOB J1/1s1
pelLeHuUs
ripoeccroHaMbHBIX
3azaq

Cnioco6eH PUMEHSITb
NIPUHLIMIIBI CTPYKTYPHO-
(yHKLMOHATBHOM
OpraHM3aLuu,
WCTIO/Tb30BaTh
(busmonoruueckue,

OIIK-2.1. 3Haet

3HaeT IPUHLUIIbI
CTPYKTYPHO-
(yHKLMOHAIbHON
OpraHu3salui,
¢usnonoruueckue,
LIUTOJIOTMYeCKHe,




L[UTOJIOTMUe CKHe,
OMOXUMHYeCcKue,
ouodur3nueCcKrie MeTO/bl
aHa/M3a JI/1s1 OLIeHKU U
KOPPEKL[UH COCTOSTHHSI
JKUBBIX 00BLEKTOB U
MOHHUTOPHHIA CPe/ibl UX
obutanus (OTIK-2);

OMOXUMHUYeCKUe,
Oorodu3nuecKre MeTo/pl
aHa/m3a

OI1K-2.2. YmeeT

YMeeT npUMeHsTh
TIPYHLIUITB CTPYKTYPHO-
(yHKLMOHAIbHOU
OpraHU3aLiH ¥ METOZbI
(hv3r010rNUecKoro,
L[UTOJIOTUYECKOTO,
OMOXHMMHYECKOTO,
Orodu3snueckoro
aHasM3a /i/1si OLieHKU 1
KOPPEKIMH COCTOSTHUS
JKUBBIX 0OBEKTOB U
MOHHUTOPHHTA CPe/Ibl UX
obuTaHus

OIIK-2.3. Bnageet

Bnaneet HaBbIKaMM
TIPUMEHEHMSI TTPUHILUTIOB
CTPYKTYPHO-
(yHKLIMOHATbHOU
OpraHu3aluH,
HCTIO/Tb30BaHHUS
(ur3ronoruue cKux,
L[UTO/IOTUYECKUX,
OMOXUMHUYECKUX,
Oorodu3rUe CKUX
METO/IOB aHa/In3a Jist
OLIEHK! W KOPPEKILINU
COCTOSTHUSI )KUBBIX
00bEKTOB U
MOHHUTOPUHTIA CPeZbl UX
obOuTaHUs




2. Ilenp 1 MeCTO AUCIUIUIMHBI B CTPYKType 00pa3oBaTe/IbHOM NPOrpaMMbl

MucnmmnHa «Hayka o 6uopa3Hoo0pa3uu: 300/10THs» OTHOCUTCS K 00si3aTelbHOM UacTy.

JucaunnvHa n3yvaercsi Ha 1,2 Kypce B 1,2,3.4 ceMmecTpe.

Llesib U3ydeHus: JUCLIMIIIMHBL: (DOPMUPOBAHKE CHCTEMaTU3UPOBAHHBIX 3HAHMM, YMEHUI U HaBBIKOB
B obmactu 300soruu: Mopdosiorndyeckass W (PyHKIMOHa/bHAasi OpraHM3aldsi >KUBOTHBIX, UX
NpUCIIocobieHust K cpefie, 3aKOHOMEDHOCTH HWH/MBH/YalbHOTO W HCTOPUYECKOTO Pa3BUTHS,
MHOroo6pasue 1 CUCTeMaTHKa, UX POJib B TIPUPOJe U MPAKTHYeCKOU /lesiTe/TbHOCTH YesloBeKa /Jisi OLIeHKU
COCTOSIHUS ITIPUPOZIHOM Cpefibl U OXPaHbl JKUBOW IIPUPOJBI.

3. Copaepxanue padoueil mporpamMmsbl (00eM AUCIUIUIUHBI, TUNBI H BH/{bI YUeOHBIX 3aHATHH,
y4eOHO-MeToAnYecKoe o0ecneyeHrne CaMOCTOSITe/TbHON Pad0ThI 00yJaroIINXCs)



®I'BOY BO «YOMMCKNN YHUBEPCUTET HAYKU Y TEXHOJIOTU»
BUPCKUI ®UJIMAT YYHuT
OAKYJIBTET BUOJIOTN N1 XMW

COJIEPKAHUE PABOYEW ITPOT' PAMMBI

mucturinHbl «Hayka o 6uopa3sHooOpa3uu: 300/10Tvsi» Ha 1,234 cemMecTp
QYHO-3a0YHast

topma obyueHwus

Buj paboTnl O0BbeM JUCHUIIHHBI
O61ast TpygoeMkocThb aucturvHbl (3ET / yacoB) 13/468
YueOHBIX YaCcOB Ha KOHTAKTHYIO PaboTy C mperojaBaTesieM: 151.4
JIeKIui 52
MPAKTUUe CKUX/ CeMHUHAPCKUX 0
71ab0opaTOpPHBIX 92
KOHTPOJTb camocTosiTesTbHOU paboThl (KCP) 0

Jpyrux (TpynroBasi, UHAWBU/yaIbHask KOHCY/IbTALIMS U UHbIE BUZBI
yueOHOM AesITe/TbHOCTH, TIpelyCMaTpHUBAatOIIKe paboTy 00yJaromuxcs C

nipenogaBaresieM) OKP 7.4
YuyeOHBIX YaCOB Ha CaMOCTOsITe/IbHYIO paboty obyuaroruxcsi (CPC) 247.0
YueOHBIX YaCOB Ha TIOATOTOBKY K

5k3aMeHy (KoHTposib) 69.6

dopMa KOHTpOJIA:
OK3aMeH 2,4 ceMeCTp
Kypcogast pabora 4 cemectp

Kypcosasi paboma __4 cemecmp

KprOB(JH pa6oma: KOHMAKMHbIX UACOB — 2, uacoe HaA camocmosime/ibHyO pa6omy - 6.



Ne /11

Tema u copeprxaHue

dopMa usyueHus

MaTepHasoB: JIEKLUH,
TIPaKTHYeCKHe 3aHATHS,
CeMUHapCKHe 3aHSTHS,
nabopatopHbie paboThl,
camocTosiTe/IbHasi pabora u
TPYZ0€MKOCTb (B yacax)

Jlek | JIab | Ok | Ko
P

KyP | CP

OcHOBHas 1
JIOTIO/THUTeTbHas
JTeparypa,
peKomeH/lyemasi
CTyZeHTaMm (Homepa
13 CITUCKA)

3aJjaHus 110
CaMOCTOSITe/IbHOM
pabore CTyneHTOB

dopma Teky11ero
KOHTDOJISI
yCIleBaeMOCTH
(KOM/IOKBUYMBI,
KOHTPOJIbHbIE
paboThI,
KOMITbIOTePHbIe
TeCTbI U T.I1.)

1 kypc

/' 1 cemecTp

IToguapctBa OAHOK/IETOUHBIE U
MHOrok/1eTouHbIe

Beezenue B aucuurivby. [Ipocretiiiye.
Hwusime MHOTOK/IeTOUHBIE

[Ipegmer v 3a7i@ur 300/10TUA
6ecri03BoHOYHBIX. CBsI3b C IPYTUMU
HayKaMU. OCHOBHBbI€ TTPUHLUIIBI
K/1accuuKalyy )XUBOTHBIX. VcTopust
300s10rvu. CoBpeMeHHas cucTemMa

YKMBOTHOTO MHpa. Ob11jasi XapaKTepucTHKa
noguapcrsa [Tpocrelimmx XapakrepucTuka
tuna CapKomMacTUroopsl, CUCTeMaTHKa.

XapakrepucTuka roarurna CapKkozioBble.
Oco6eHHOCTH CTPOeHUsT U OUOJIOTHH KJT.

JlyueBuku u ConHeyHuku. [Ipaktrueckoe

3HaueHue

36

OcH. ut-pa NeNe
2,3

TectupoBanue

JlaboparopHast
pabora

HHOCKI/IE, MepBHUYHOITIO/IOCTHEBIE U
KOJIbdaTble UepBU

39.

OcH. nmut-pa NeNe
2,3
Homn. mur-pa Ne 1

TectrpoBaHue

JlabopatopHasi
pabora




Pazgen bunarepanbHbie. Obirjas
XapakTepucTHKa tuna Ilnockve yepsy.
OcobeHHOCTH OpraHu3alyy Ki1. PecHuuHble
yepBr. OcOOEHHOCTH OpraHU3aluy KII.
Cocanbiuku. Kiacc
Monorenen.Oco6eHHOCTH OpraHu3an
KJ1. JIeHTOUHbIe yepBU. JKU3HEHHbIe L[UKIIbI,
Mepbl 60pBOBI U MPOGUIAKTUKA
3ab0o0ieBaHui. OCOOEHHOCTH 3BOJIIOLIUHA
tura [Tnockue yeppu.Ob1ast
XapaKTepUCTHKa TUIa
[TepBuuHOMNONOCTHBIE YepBU. BakHelme
HeMaro/bl, apasuTUpyoLLe B Tese
yesroBeKaOCOOEHHOCTH CTPOEHHS U
pa3mHoxeHus1 Kii. Bosiocatvkuy. DBonmouus
KpYyIVIbIX yepBel. Tun Konbuarele yepBy.
OO0111ast XxapakTepuCTHKa, K/1accupuKalysl.
Kiiacc MHOTO111eTUHKOBbIE YepBHU.
Ocobennocty opranu3sanmu.Knacc
MarnomeTtrHKoBbIe uepBU. OCOOEHHOCTH
opraHusaiui. Ilpaktuueckoe 3HaueHUe
MHOT0- ¥ MaJIOLLIeTUHKOBBIX uepBei. Kit.
[MusBku. OcobeHHOCTH OpraHu3alyy,
CUCTeMaTHKa, IPaKTUYeCKoe 3HaueHue.
OBO/IIOLMS KO/IBYAThIX YepBeil.

KonTposbHast pabora

0.5

Wroro 1o 1 kypcy 1 cemecTpy

10

22

76

1 kypc / 2 cemecTtp

1

Tunsl Momocky, YneHrucroHorue




Morttocku. Pakoobpa3Hbie. MHOTOHOXKH

OO0111ast XxapakTepuCTHKa TUIa MOJITFOCKH.
Knaccudukanums. Xapakreprctuka Kit.
bproxoHorue. CucTeMbl OPraHoB
OPIOXOHOTHX MOJITFOCKOB Pa3MHO)KEHHEe
pasBUTHeE, [TPaKTUUeCKOe 3HaYeHue
OPIOXOHOTHX MOJITFOCKOB. XapaKTepUCTHKa
Kacca /IgycrBopuartbie. CHCTeMbI OPraHoB,
pasMHOXXeHHe, pa3sBUTHe, IIpaKTHUYeCcKoe
3HaueHue. XapaKTepruCTUKa KJIL.
['onoBoHOrMe MOJUTFOCKU. 3alljUTHbIE
TIPUCTIOCOO/IeHNS U TTPAaKTUUYeCKoe
3HaueHue. [IporcxoxgeHre U 3BOMIOLUA
MOJIJIFOCKOB. XapaKTepyCTHKa THIIA
UnenucroHorue. Xapakrepuctuka Kii.
PakooOpa3Hbie. XapaKTepUCTHKA HaZKI.
MHOrOHOXKH.

12

34

OcH. ut-pa NeNe
2,3

TectupoBanue

JlaboparopHasi
pabora

Hacexombie

XapakrepucTuka kiacca Hacekomsle.
OcobeHHOCTH CTPOEHUsI U Pa3MHOKEHHUE,
MpakTUYeCKoe 3HaueHue.
[TocTsMb6proHanibHOE pa3BUTHE
HaceKoMbIX. OTps/ibl HACEKOMBIX C
HETIO/IHBIM U TI0JIHBIM [peBpallieHueM.

10

20

24

OcH. nmut-pa NeNe
2,3

TectrpoBaHue

JlabopatopHasi
pabora

JK3aMeH

36

Wroro 1o 1 Kypcy 2 cemecTpy

18

32

94

2 Kypc / 3 cemecTtp

1

becuepenHsix. Kpyriopotslie

10



1.1

Tun xopgosele (Chordata).ITogtun
GecueperHble

OO0rmmas xapakTepucTHKa Trra. Mecrto
XOP/IOBBIX CPeJI TUIIOB )KUBOTHOTO
1japCTBa. 3HaUeHHe XOP/|OBbIX B
KpPyroobopoTe BeleCTB B TIPUPO/IE U B
»u3HU mogeit. [ToaTun 6ecuepernHble.
Opranuzauys 6ecuepenHbix. CUCTeMaTHKA
pacripocTpaHeHue ¥ OUOJIOTHST
COBPEMEHHBIX OecyeperiHbIX.

26

OcH. nmut-pa NeNe
1,4

TectrpoBaHue

JlabopatopHasi
pabora

1.2

[Moptumner O6omounvky (Tunicata).[To3BoH
ounble (Vertebrata), Uiu yeperHbie
(Craniata) knacc Kpyrmiopoteie
(Cyclostomata)

OO611jast XxapaKTepHCTHKA TOATHIIA
JIn4MHOYHOXOP/I0BBIX. 3HaUeHHe paboT

O.A. Kosanesckoro, A.H. Cesepriosa, 11.1.

Meu-HuKOBa B TOHUMaHUU
¢buioreHeTHYeCKMX OTHOLIEHUN
000/I0YHHKOB M JPYTMX BTOPUYHOHOPOTBIX
Y UX MeCTO B TUTIe XOPZ0BbIX
>KUBOTHBIX.[ToATHIT TO3BOHOYHBIE.
OcCHOBHbIe UepThbl OpraHU3aLn
M03BOHOYHBIX KUBOTHBIX. CB$I3b
OpraHu3alvy MO03BOHOYHBIX C
I7IaBHEHIIMMY 3TanaMy ux
MOp(OoPHU3U0IOTNUECKOUN U
MOpP(0O3KOI0rMUeCKOM 3BOJIOLIUU.
Knaccuduaiiyy noaTrmna rno3BOHOUHbIX.
Kinacc Kpymioporsle. XapakTepucThka
KPYITIOPOTBIX KaK Harbosiee MPUMUTUBHBIX

27.

OcH. mut-pa NeNe
1,4

TectrpoBaHue

JlaboparopHasi
paborta

11



COBpPEMEHHBIX TTO3BOHOUYHBIX CBSI3aHHBIX C
WX TIapa3uTHUeCKUM 00pa3oM.

Pu10BI

2.1

Hagknacc Pei6er (Pisces). Kiacc
XpsigeBsie puidbl (Chondrichtyes)

XapakTepuCTHKa pbI0 Kak
TIepPBUYHOBO/HBIX U€/TFOCTHOPOTBIX.
OtleHKa MporpecCcUBHBIX 0COOEHHOCTEH
MOP(]OJIOTHY ¥ TTOBEAEHUS B CBSI3H C
YCIOBUSIMU X CyliecTBOoBaHMs. Kacc
XpsiteBbie peiObl. O01IIast XapaKTepUCTHKA
KJlacca Kak IpyIIbI
TIepBUYHOYETFOCTHOPOTHIX. [TozIK/IacChl
[TnactuHOXabepHbIie. L]enpHOTOOBEIE.
OCHOBHBIE UepThl MX OpraHU3alvH.
JeneHuve UX Ha HAZIOTPSbl, CEMEMCTBA.
OCHOBHBIE UepThl OpraHH3alyy,
pacnpocTpaHeHue U SKOJIOTHS.

20

OcH. mut-pa NeNe
1,4

TectrpoBaHue

JlabopatopHasi
pabora

2.2

Knacc Koctabie pei0bI (Osteihthyes)

OO0111as1 XapaKTepUCTHKA KOCTHBIX PbIO, ee
MaJIOYUCIEHHOCTh ¥ MHOTOOOpa3sue B CBSI3U
C Pa3/TUUHBIMU yCIOBUSIMU
cyijecTBoBaHusl. [lesieHre Ha TIOJKIACChl,
HaZ[O0TPSA/BI, OTPsibL. OCOOEHHOCTH UX
OpraHu3aly. JKOJIOTHs PbIO 1 3HaUeHHe
pbi0. Crierrdrka ppI60X03SIMCTBEHHBIX
3a7iay B CBSI3W C TMIPOCTPOUTETHCTBOM Ha
KPYTHBIX BOJHBIX apTepusix. Pbi63aBoibl 1
npyrue GopMbl pplOOpa3BeieH s,

30

OcH. mut-pa NeNe
1,4

TectupoBanue

JlaboparopHast
pabora

12



[TpakTHueckoe 3HaueHHe phIO.

3 KonTposbHast pabora 0.5

Wroro 1o 2 Kypcy 3 ceMecTpy 16 |24 104

2 xypc / 4 cemecTp

1 3eMHOBO/HbIe

2 Knacc 3emHoBOsiHBIe (Amphibia) 2 |4 OcH. mT-pa NeNe TectupoBaHue JlaboparopHasi
1,4 pabora

OKosoruueckre Tpynrsl poid. Murparusi.
[TpakTHueckoe 3HaueHue pbl0. PuoreHus
na/ilmnx yepernHeix. Hazkiacc Ha3eMHble
1o3BoHOYHbIe. Mopdonoruyeckue
ripeoOpa30BaHMst TO3BOHOUHBIX )KUBOTHBIX,
00ycJi0B/IeHHbIE BHIXOJIOM Ha CYIIY.
BakHelil1Me aflanTUBHbIE U3MeHeHMUsI
Ha3eMHbIX JKUBOTHBIX B CBSI3U C UX KU3HBIO
B Ha3eMHO - BO3/1yLLIHbIN cpefie. Knacc
Amdubuu. O6111ast xapakKTepUCTHKa Kiacca
B CBSI3U C 3eMHOBOJHBIM 00pa30M >KH3HH.
OcHoBHbIe uepThl opraHu3anusi. OTpsiibl
XBocratbie (Caudata), be3snorue (Apoda) u
BecxBocTble (Anura). Bepyiue cemelicTsa,
OCHOBHBI€ Mpe/ICTaBUTe/H, YepThl
610JIOrMM pacIipoCTpPaHeHHe.
[IpoucxoxaeHue» IBOJIIOLUSA
3eMHOBO/[HBIX. DKoJIorusi aMpubouii». Posb
amubuii B GrorieHo3ax.

Homn. mar-pa Ne 2

IIpecmeIkaro1e cs
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Knacc Ipecmbikaroiuecs (Pentilia)

XapakTeprCTHKa PeTTHUINNA KaK HU3IIUX
amMHUOT. [TprcrocobuTebHbIE K
Ha3eMHOMY CYIIleCTBOBaHHIO 0COOEHHOCTH
opraHu3sanuu pentuini. OcobeHHOCTH
noBeZieHHs1. CucTeMaTHKa COBPEMEHHBIX
npecmbikaromuxcs. Ilogknacc AHaricuzpl
(Anapsida), ITogknacc Jlemuao3aBphbl
(Lepidosauria), ITogknacc Apxo3aBpbl
(Archosauriria). OcobeHHOCTH UX
opranusatuu. [IporpeccrBHbIe UepThbI
CTpoeHus1. BaxkHeliive BU/bI. DKOIOTUS
TMPeCMbIKAIOLLIMXCSl, TIPOMCXOXKIeHre 1
9BOJTIOLIYSI TIPE CMBIKAFOLL[UXCS,
OUOIIeHOTHYeCKOe U TIPAaKTHUeCKOe
3HaueHMe TIPeCMBIKAIOLLUXCSI U X OXPaHa.

OcH. nmut-pa NeNe
1,4
Homn. mur-pa Ne 2

TectrpoBaHue

JlabopatopHasi
pabora

ITTHLBI

Knacc ITtuupi(Aves)

OO11jast XapakTepyuCcTHKa NTHL]. [TOKPOBHI U
WX MpOU3BOJHbIe. MyCKy/aTypa.
OcobeHHOCTH CTPOEHUsI CKeJleTa
BHYTPeHHHX opraHoB. CucTeMaTuka
coBpeMeHHbIX ntull. [Togknacc
BeepoxBocTHble uiu Hacrtosiiiye nTUibi
(Neornithes). OcobeHHOCTH HX
OpraHu3aliiu, OCHOBHbIE CPe/ibl,
ceMelicTBa. [1aBHelIIMe NpejCTaBUTETH.
OKo/orusi MTULI, TPOUCXOXKIEeHHe TITULI,

OcH. mut-pa NeNe
1,4
Horm. mur-pa Ne 2

TectupoBanue

JlaboparopHast
pabora
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OUOLIeHOTHYeCKOe U TIPaKTHUeCKoe
3HaueHye, paLMOHa/IbHOe UCII0/Ib30BaHue U
OXpaHa ITHLI.

MuiekonuTarorpe

Krnacc Mnekoriratorue (Mammalia)

OO0111as XapakTeprCTHUKA Klacca
MJ/IeKONUTaroIUX. [IporpeccuBHbIe YepThl
opranu3anun: O630p cTpoeHus 1
OCHOBHBIX YepT >KU3He|esITeIbHOCTH.
CucremaTrika COBpeMeHHBIX
miiekonvraroux.Iloaknacc Ilepsossepu
(Prototheria). [Togknacc Hacrosiiiye 38epu
(Theria).ITporcxoxxzaeHre 1 3BOTHOLUS
MJ/IEKOIIUTArOMX. brorieHoTHUeckoe U
MpaKTUUeCKoe 3HaueHHe MJIEKOTIUTAIOLUX
Y UX OXpaHa.

OcH. mut-pa NeNe
1,4
Homn. mat-pa Ne 2

TectrpoBaHue

JlabopatopHasi
pabota

Kypcogast pabora

10

JK3aMeH

36

Wroro 1o 2 Kypcy 4 cemecTpy

14

50

WToro no auCLUIIMHE

52

92

324
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4. @DOHJA OLEHOYHBIX CPeJCTB M0 JUCLUII/INHe

4.1. IlepeueHb KOMIETeHI[UI ¥ UH/IUKATOPOB JOCTIDKeHHs KOMIIeTeHI[HI C yKa3aHHeM
COOTHECeHHBIX C HUMH 3all/IAHUPOBAHHBIX Pe3y/IbTaToB 00yueHHs 1o AucHunIaHe. OnucaHue
KpHUTEPHEB U IIKaJ/I OLleHUBAaHUA Pe3y/IbTaToB 00yUYeHUsl M0 AUCIUIUIHHE.

Koz n ¢opmymipoBka komnereHyu: CriocobeH NMpUMeHSATh 3HaHWe OMOJIOrMuYeckoro pasHooOpasusi v

HCI10/Ib30BATH

MeTO/IbI

HaO/MoaeHus,

HUaeHTU(dUKaLY,

KJIaCCU(PUKALIUU,

Ky/TbTUBUPOBAHUS )KUBBIX 00bEKTOB [IjIs pellieHust ipodeccroHanbHbIX 3aau (OITK-1);

BOCTIDOM3BO/ICTBA U

Kog n
HauMeHOBaHUe
WHUKaTopa
JOCTH)KEeHUS
KOMITeTeHL[UU

Pesynbrarthl
o0yueHus1 TI0
NVCLIATIIHE

KpuTepuu olieHMBaHHUs pe3y/ibTaToB 00yueHus (OK3aMeH)

2
(HeyznoBnetBop
WTe/bHO)

3
(YnoBnetBoput
e/bHO)

4 (Xoporuo)

5 (OtnnuHoO)

OIIK-1.1. 3Haet

3HaeT
Ouosornuueckoe
pasHoobOpa3ue,
METOJTUK!
TIPOBE/IeHHUSI
Ha0JTIo/IeHus,
uaeHTU(dUKaI
H,
K/laccuuKaluu
)
BOCTIPOM3BO/ICT
Ba M
KY/IbTUBUPOBAH
ST )KUBBIX
00BeKTOB

3HaHusa He
chopMHPOBaHbI

3HaHUs
He/l0CTaTOYHO
c(hopMHpOBaHbI,
HEeCUCTEeMHbI

3HaHus
chopMHpOBaHbI,
HO UMEIOT
OT/ZIeNTbHbIE
rpo06esibl U
HETOUHOCTHU

3HaHusA
TMOJTHOCTBIO
chopMHUpOBaHbI

OIIK-1.2.
Ymeet

Ymeer
TIPUMEHSITh
METO/IbI
HabJ/TIoIeHus,
WaeHTU(PUKALU
H,
K/1accudurKauyu
)
BOCTIPOU3BOZICT
Ba U
Ky/IbTUBUPOBaH
ST )KUBBIX
00BEKTOB IS
peleHust
ripoeccroHasb
HBIX 3a7a4

YmeHus He
chopMHUpOBaHbI

YMmeHus He
TMOJTHOCThIO
chopMUpPOBaHbI

YMeHus B
OCHOBHOM
chopMHpOBaHbI

Ymenus
MOJTHOCTBO
cchopMUpPOBaHbI

OIIK-1.3.
Bnageet

Bnageet
OTILITOM U
HaBbIKAMH
TIPUMEHSITh
3HaHUe

Bnapnenue
HaBbIKaMU He
cchopMHPOBaHO

Bnanenue
HaBbIKaMU
HeyBepeHHoe

Bnanenue
HaBbIKaMU B
OCHOBHOM
chopmupoBaHO

Bnapnenue
HaBbIKAMU
yBepeHHoe
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Buosoruueckor
0 pa3HooOpa3us
Y KCTI0/Tb30BaTh
METO/IbI
HaO/mogeHus,
WaeHTUPUKALU
u,
K/1accudrKalyu
)
BOCTIPOU3BOZICT
Ba U
Ky/IbTUBUPOBaH
ST )KUBBIX
00BEKTOB [IjIst
peleHus
ripodeccroHab
HBIX 3a/a4

Kopg v popmynrpoBka komreTeHIuu: CriocobeH MPUMEHSITh TPUHIUIIBI CTPYKTYPHO-(MYHKI[MOHATBHOM
OpraHu3al[iM, KCIO/b30BaTh (PU3MOJOTMUYECKUe, LUTOJIOTHUeCKUe, OMOXUMHUUeCKWe, Ouodusnueckue
METO[bl aHa/M3a JJi1 OLeHKHM W KOPPEKI[UH COCTOSIHHSI YKUBBIX OObEKTOB M MOHHUTOPHWHIA CPEeZbl WX
obutanus (OITK-2);

Kog u
HauMeHOBaHUe
UHAMKATOpa
JOCTW)XKeHUs
KOMIIeTeHL[UH

Pesynbrathl
o0yueHust IO
JUCLIUIIMHE

Kputepuu olieHuBaHUs pe3y/ibTaToB 00ydeHus (DK3aMeH)

2
(HeynoeneTtBop
WTEeJIbHO)

3
(YnoBneTBOpUT
e/TbHO)

4 (Xoporuo)

5 (OTnuHO)

OIIK-2.1. 3Haet

3HaeT
TIPUHLIUTIBI
CTPYKTYPHO-
(dbyHKIMOHABH
o
OpraHu3ali,
¢usronoruueck
e,
LIUTOJIOTHYE CKH
e,
OMOXUMHUUECKHe
)
orodusnueckue
METO/IbI
aHasM3a

3HaHUs He
cchopMHpOBaHbI

3HaHUsA
HeJ[0CTaTOYHO
chopMHUpOBaHbI,
HEeCHCTeMHbI

3HaHus
chopmMUpOBaHHI,
HO UMEIOT
OT/ZIeNbHbIe
npo6ebl 1
HETOUHOCTHU

3HaHus
TIOJTHOCTBIO
cchopMUPOBaHBI

OIIK-2.2.
YMmeet

Ymeer
TIPUMEHSITh
TIPYHLIUTIBI
CTPYKTYPHO-
(dyHKIMOHABH
ou
OpraHu3aLuy u
METO/IbI

YmeHus He
chopMHPOBaHBI

YmMmeHus He
TMOJTHOCTBIO
chopMHUpOBaHbI

YmeHus B
OCHOBHOM
chopmupoBaHbI

Ymenus
TMOJIHOCTBIO
chopMHUpOBaHbI
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(busmooruueck
oro,
LIUTOJIOTYECKO
ro,
OMOXHMMHUYECKOT
o,
buodur3nueckor
0 aHaM3a AJIsi
OLIeHKHU U
KOPPEeKLIUH
COCTOSIHUS
JKUBBIX
00BLEKTOB U
MOHHUTOPUHTA
cpefpl UX
obuTaHus

OIlK-2.3.
Bnageet

Bnapgeer
HaBbIKaMU
TIPUMeHeHUs
TIPUHLIUIIOB

CTPYKTYPHO-
(yHKIMOHAIbH
on
OpraHu3ariui,
WCTIO/Tb30BaHMUS
(r3nonoruueck
uX,
I[UTOIOTUe CKU
X,
OroXUMHUeCKH
X,

buodr3nue CKUX
METO/I0B
aHam3a Jst
OLIEHKH U
KOpPPEeKIU1
COCTOSTHUSI
JKHUBBIX
00BEKTOB U
MOHUTOPUHTa
Cpefibl UX
obuTaHus

Bnagenue
HaBbIKaMU He
chopMHpOBaHO

Bnagenne
HaBbIKaAMU
HeyBepeHHOe

Bnagenue
HaBLIKaMU B
OCHOBHOM
chopmupoBaHo

Bnagenue
HaBbIKaMU
yBepeHHOe

4.2. TunoBble KOHTPOJ/IbHBIE 33/JaHUA WIM HHbIe MaTepHasibl, HeOOXoAUMbIe //isi OLleHHBAHHUA
pe3y/IbTaToB 00yYeHHUsl MO AUCIUIUIMHE, COOTHECEHHBIX C YCTAHOB/IEHHBIMHM B 00pa3oBaTe/IbHOM

nporpamMme

HHAUKATOPAMH

AOCTH)KEeHUA

KOMIIeTeHI[HH.

MeToauuecKue

MarepuaJbl,

onpe/e/iAOIHe MPOLeAYyPhI OLeHUBAHUsI Pe3y/IbTaTOB 00yueHHs 10 JUCLUILIHHE,

Koa 1 HanmeHOBaHUe
WHJUKAaTOpa [JOCTU)KEeHUS

PesyneraThl 00y4eHus 1o

JTUCLIATITUHE

O1eHOUHEBIEe Cpe/iCTBA
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KOMIIeTeHLIMH

OIIK-1.1. 3Haet

3HaeT OMoOIOTHYECKOe
pa3HooOpa3uie, MeTOAMKH
TIpOBeZieHUs Hab/MoIeHYs,
uzeHTUu(UKaLUu,
K/lacCU(PUKALIH,
BOCIIPOW3BO/ICTBA U
KY/IbTUBUPOBAHUS YKUBBIX
00BbEKTOB

Kypcosasi paboTa 1o Teme,
KonTposnbHast pabota Ne, TecTsl

OIIK-1.2. YmeeT

YMeeT NpUMeHSITb METO/[bl
Hab/rofieHus1, ueHTU(UKaLHY,
K/laCCU(PUKALIIH,
BOCITPOM3BOZACTBA U
KY/IbTUBUDOBAHUS KUBBIX
00BEKTOB /151 PelIeHus
npo¢eCCUOHANBHBIX 3a/au

Kypcosasi paboTa 1o Teme,
JlaboparopHas pabota Ne

OIIK-1.3. Bnageet

BnazieeT onbITOM 1 HaBbIKaMU
TIPUMEHSITh 3HaHHe
Oronornyeckoro pasHoobpasus u
WCTI0/Ib30BaTh METO/IbI
HaO/Tro1eHus1, UeHTU(UKALH,
K/lacCU(pUKaLnu,
BOCIIPOW3BO/ICTBA U
Ky/TbTUBUPOBAHUST XKUBbBIX
00BEKTOB [IJis1 peleHust
ripoeccroHaNbHBIX 3a/jau

JlabopatopHas pa6ota Ne,
KypcoBast pabora 1o Teme

OIIK-2.1. 3Haet

3HaeT MPUHIUITBI CTPYKTYPHO-
(byHKILIMOHA/ILHOM OpraHu3aliiu,
¢usnonoruueckue,

L[UTOJIOTHUE CKUE,
ouoxumuueckue, 6uoduznyecKue
MeTO/Ibl aHa/IK3a

Tecrtsl, KypcoBasi pabora mo
Teme, KonTposibHast pabora Ne

OITK-2.2. YmeeT

YMeeT NpUMeHSITh MPUHLIUIIBI
CTPYKTYPHO-(YHKIMIOHATBHOM
OpraHu3aliy U METO/IbI
(hr3nonoruueckoro,

LIUTOJIOTUYEe CKOTO,
OMOXUMUYECKOrO,
Orour3nyeckoro aHamu3a Jist
OLIeHKU ¥ KOPPEeKLU COCTOSIHHUS
YKMBBIX 00BEKTOB U MOHUTOPHHTA
Cpe/ibl UX 00UTaHUs

JlaboparopHasi pabota Ne,
Kypcogast pabora 1o Teme

OIIK-2.3. Bnageet

BiiageeT HaBbIKaMU ITPUMeHEeHUsI
TIPUHLIUIIOB CTPYKTYPHO-
(byHKLIMOHA/TbHOM OpraHu3aLyiu,
WICTI0/Tb30BaHUsI
(busmooruueckKux,

L[UTO/IOTUe CKUX,
OMOXUMHYECKHUX,

Kypcosasi paboTa 1o Teme,
JlaboparopHas pabota Ne
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O6uodr3nUe CKUX METO/IOB
aHaJIn3a /IJ1s OL[eHKH U
KOPPEKLIUU COCTOSIHUS KUBBIX
00BEKTOB Y MOHUTOPHHTA CPeJIibl
WX 00UTaHUS

TecToBbIe 3aaHus

OmucaHue TeCTOBBIX 3a/laHWI: TeCTOBble 3aJjaHWs BK/IIOUAIOT TeCThl 3aKPBITOrO TUMa (C OJHUM
MPaBWILHBIM ~ OTBETOM), TeCThbl Ha YCTAaHOBAEHUM TIOC/Ae/0BaTeIbHOCTU UM Ha YCTaHOBJ/IEHHE
cootBeTcTBUs. OlleHKa 3a BBITIOJTHEHHE TECTOBBIX 3a/laHWI BBICTAB/ISIETCS HAa OCHOBAHWU TIPOL[EHTA
3a/laHUl, BBITIOJIHEHHBIX CTYJ€HTaMU B TMPOLeCcCe TIPOXOXKIAEHUs TPOMEXKYTOUHOTO W PYOEXKHOTO
KOHTPOJIST 3HAaHUM

TecTnl

1. IMCLMIIMHBI, U3yYaloll[ie KPYITHbIe CUCTeEMaTUUYeCKHe KaTeroOpHH B 300/10TUH OeCrI03BOHOUYHBIX
1. mpoTto3oo010rus
2. SHTOMOJIOTUSI
3. UXTUOJIOTHS

4. OpHUTOIOTHS
5. MamMMoJI0rUs
6. re/IbMUHTOJIOTHSI
2. IInma y capkoj0BbIX IlepeBapyBaeTcs B
1. appe

2. NYILeBapUTe/bHBIX BaKyO/Isl
3. COKpaTuTe/IbHOU BaKyoJjie
4. uuToI1a3Mme

3. Ameba npoTeli OTHOCHUTCS K THUITY

1. anyMKOMILIeKChI

2. uH(y3opun

3. capKkoMacTUro(opbl

4. n1abupUHTY/IBI

4. TTepenBuraetcst ameba ¢ OMOII[LIO

1. pecH1uek

2. )XTYTUKOB

3. yHAy/IUpyoleli MeMOpaHbI

4. TICeBIOTIOIMI

5. finepHbIit fyanusM HabmomaeTcs y

1. cnopoBUKOB

2. uH(y30puii

3. KOpPHEHOXKEK

4. )KTYTUKOHOCLIEB

6. becronoe pa3sMHO)KeHHe Ma/SIpUITHOTO KOMapa B K/leTKax reyeH! yesioBeKa Ha3bIBaeTCs
1.11M30r0HUS TKaHeBast

2.raMeToroHust

3.CIIOpOroHUst

4.11M30TOHUS SPUTPOLIUTApHAs
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MeToanueckrie MaTepuasbl, OTNIpe/ieisitolliye TpoLeAypy OLIeHHBaHUS BbITIO/THEHYsI TeCTOBbBIX 3a/laHuM

Omnucanue MeTOAWKH OLl€eHHMBaHMs BBIIIO/JIHEHHUA T€CTOBBIX 38,[[&HHI>11 OLIeHKA 34d BBIINNO/IHEHHE TeCTOBBIX
3a,an1/1f/'1 CTaBUTCA Ha OCHOBaHHMH TOACYETA IMPOLEHTAd IMPaBHU/IbHO BBITIO/ITHEHHBIX T€CTOBBIX 3a,an1/11>'1.

Kpurepuu onenku (B 6an1ax):

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

- 7-8 6assIoB BBICTAB/SETCS CTYAEHTY, eCJTH MPOLIEHT MPABW/IbHO BBITOIHEHHBIX TECTOBBIX 3a/[aHUI
cocrtaBsieT 61 — 80 %;

- 4-6 6assIOB BBICTAB/SETCS CTYAEHTY, eCJTH MPOLIEHT TTPABW/IbHO BBITOJIHEHHBIX TECTOBBIX 3a/[aHUI
cocrtaBnsieT 41 — 60 %;

- 10 4 6asINI0B BLICTAB/ISIETCS CTY/EHTY, eC/U MPOLIEHT TPaBUILHO BBITIOJTHEHHBIX T€CTOBBIX 3alaHUM
coctaBnseT 40 %;

KoHnTtposibHas padora
KonTtponbHas pabora Ne

. KomrioneHTOM CKesieTa Ty0OK SIB/ISI@TCS
. XUTUH

. CTIOHTVH

. PAKOBMHA

. aKCOCTHU/Ib

. IlnieBapeHue y rybok poucxXoauT

. B aTpHajIbHOU IOJIOCTH

. B KUIIIEYHOM I10JIOCTH

. BHYTPUK/IETOYHO

. B CpeJiHel KHUIIIKe

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

. OTCYTCTBHE KPOBEHOCHOW CUCTEMbI

. Ha/InuKe IPOMe)KYTOYHOIO XO35IMHa

. Ha/lMuvie HepBHOM CUCTEMBbI

. ITonocte Tena Hemaroy,

. LJeJIoM

. MHKCOL{eJIb

. KWIIIeyHasi Io/I0CTh

. CX130Lie/b

. OpraHsbl BbifiesieHNsl y JOXK/I€BOTO UepBsi
. IpOTOHe PpUIUr

. MeTaHe(puAUr

. TIOYKH

. MaJIbITUTHUEBBI COCY/Ibl

A WNRFRUMNMNWNRPRPAEMRMNWNRFRPRWRARWUNRNDEWUNR R

MeTozruecKrie MaTepyasbl, OTIpe/iesiolye TIPOoLelypy OLieHHBaHWsI KOHTPOJIbHOM paboThI

Onucanue MEeTOAWKH OLI€HHWBAHMSA: IIPU OLI€EHKE BBITIOJTHEHUS CTyAE€HTOM KOHTpOJ'IbHOﬁ paGOTBI

MdKCHMdJ/IbHO€ BHUMaHKe C/IeAYyeT yAe/AThb CJIeAYyIOIIMM daCIIeKTaM: HAaCKOJIBKO ITO/THO B TeOpeThUe CKOM

BOIIpOCe PACKPBITO COAEPKdHKME MdTepHdJ/ld, UETKO U MMPaBU/IBHO [aHEI Ooripeae/jieHurs, paCKPbITO

cofiep>kaHue MOHSTUM; BepPHO HUCII0/Ib30BaHbl HayYHble TEPMUHBIL; eMOHCTPUPYIOTCS BBICOKHM YPOBEHb

YMeHMA OreprpoBaTh HAYYHBIMH KaTe€ropusaMH, dHA/IM3UPOBATH I/IH(I)OPMEIL[I/I}O, B/Ia/leHH e HdBbIKdAMH

MPaKTHUYeCKOM J1eITe/IbHOCTH; KelC-3aZlaHue PelleHO Ha BBICOKOM YPOBHE, COAEP)KUT apryMeHTaLUio U

TIOSICHEHMSL.
Kpurtepuu oneHku (B 6amiax):

21



- 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 MOHSATHI; BEPHO
VICTI0/1b30BaHbl HAYYHbIE TEPMUHbI; IeMOHCTPUPYIOTCSI BBICOKMI YPOBEHb yMEHUsI OIleprupoBaTh
Hay4YHbIMM KaTeropUsiMM, aHa/IM3upoBaTh UH(OPMaLIMIO, BlaJleHre HaBblKaMU NPaKTHUeCKON
[lesTe/IbHOCTH; KelC-3a/laHue pellieHO Ha BBICOKOM YPOBHE, COJIep>KUT TOsSICHEHHsT; TeCTOBbIe 3a/laHus
peleHsb! cBbille, yeM Ha 80%; ypoBeHb 3HaHUM, YMEHUM, B/la/IeHUH — BBICOKHI;

- 7-8 6asI0B BHICTAB/ISIETCS CTYAEHTY, €C/IM B TeopeTHueCcKoM BOIIPOCe PaCKPBITO OCHOBHOE COZlepyKaHue
MaTepuasa; B OCHOBHOM TNPaBUIbHO JlaHbl OMpe/ie/ieHus IOHATHUM M UCTI0/Ib30BaHbl HAyUHble TEPMHUHBI;
OTBET CaMOCTOSATe/bHBIN; Orpe/iesieHrs IOHSATUN HerloJHbIe, 10MyLeHbl He3HauuTe/IbHble HapyLleHus B
TI0C/Ie/]0OBaTe/IbHOCTH U3/I0’KeHUsT; HeOOosIbIIe HeJ0CTaTKX TIPU UCI0/hb30BaHWU HayYHbIX TEPMUHOB,;
KeliCc-3a/jaH1e pellleHO BepHO, HO pellleHye He I0Be/leHO /0 3aBepliatollero 3Tara; TeCTbl pelleHbl Ha 60-
80%. YpoBeHb 3HaHUM, yMeHUH, BlaIeHU — Cpe/IHUM;

- 5-6 6a//I0B BHICTAB/ISETCS CTYAEHTY, €CJIM B TEOPETHUECKOM BOTIPOCE YCBOEHO OCHOBHOE, HO
HeToC/IeloBaTe/IbHO; OTpe/ie/ieHHs OHSITUM HeZJ0CTaTOYHO YeTKHe; He MCI0/Ib30BaHbl B KaueCTBe
JIOKa3aTenbCTBa BBIBOJBI M 000011jeHsT 13 HaOMIOIeHHA, MPAKTHYeCKHX 3aHSITHH; YPOBEHb YMEHUsT
OIepupoBaTh HayYHbIMU KaTeropusiMu, aHaIM3MpOoBaTh UH(POPMALIMIO, B/a/leHHsl HaBbIKaMy1

TIpaKTUUe CKOM JlesiTeJTbHOCTA HeBBICOKMM, HAO/FOat0TCst TPO0Oerbl 1 HeTOUHOCTH; B PellleHue Keic-
3a/laHus BEDHO BBITTOJIHEHBI HEKOTOPbIE 3Tarlbl; TeCThl peiieHbl Ha 40-60%; ypoBeHb 3HaHUM, YMEHUH,
B/IaJIEHUM — yJOB/IETBOPUTE/IbHBIN;

- MeHee 5 0aslJIOB BLICTAB/SIETCS CTY/IEHTY, eC/Id B TeOPeTHUeCKOM BOTIPOCe He U3/I0)KeHO OCHOBHOe
coziepkaHue yueOHOTO MaTepurarna, U3oKeHre parMeHTapHOe, He TI0C/Ie/I0BaTe/TbHOe; OTIpe/ie/ieHust
TIOHSITHI He UeTKHe; He MCI0/Ib30BaHbl B KaueCTBe JI0Ka3aTe/IbCTBa BbIBO/IbI M 000011IeHusT U3
Ha0/Tr0/1eHNH, yPOBEeHb YMEHHSI OTIePUPOBATh HAyUYHBIMH KaTerOpUsiMU, aHa/IM3UPOBaTh MHPOPMALIHIO,
B/1a/leHHs1 HaBbIKaMH MPaKTUUeCKOH /leATe/TlbHOCTA OYeHb HU3KWI; TECThI pellieHbl MeHee, ueM Ha 40 %;
YPOBeHb 3HaHUM, YMEHWUH, B/laJleHU — HeZlOCTaTOYHBbIM.

JIaGoparopHasi pabora
JlaboparopHasi pabora Ne

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

Tun Xopgossle Chordata

ITopTun ITo3BoHOUHEIE, Vertebrata

Pa3pen UentoctHOpoThie, Gnathostomata
[TepBuuHOBOAHBIE, Anamnia

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

IIpeacraBuTens — OOLIKHOBEHHBIN OKYHB, Perca fluviatilis

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

2. I'oToBeIe npermnaparsl:

BCKpbITasi pbi0a; MuirieBapuTesibHasi CUCTeMa; UHbellMpOBaHHasi KPOBEeHOCHasi CUCTeMa; TOJIOBHOM MO3T.
3. Tabnuiipr:
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BHEIIIHUH BH/ KOCTHBIX PbIO; 00IIlee pacrosio)keHHe BHYTPEHHUX OPraHOB; TTUIIeBapUTe/IbHAs CUCTEMA;
KPOBEHOCHasl CCTeMa; OpraHbl Pa3MHOXKEHHUsI Camija U CaMKW; TOJIOBHOM MO3T.

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

5. BaHHOYKM — N0 0fHOM Ha 2 — 3 CTyz,

BBoAgHble 3aMmeyaHUus

KocTHble peIObI BK/TFOUAIOT B Ce0sI 10/aB/IsiioIiee O0/BITMHCTBO BHUAOB Pbi0. OHU pacIpoCTpaHeHbI B
MODSIX, OKeaHax, peKax, o3epax, npyzaax. CamMo Ha3BaHHe TOBOPHUT O TOM, UTO CKeJIeT Y 3THX PbI0 B TOM
WJIU UHOM CTereHU KOCTHBIN.

7KabepHblii anrapat MpUKPLIT KOCMHOU J#cabepHoll KpbIIKOU. [1osiBrisieTcst niasamebHblil ny3bipb.
OrmuioZioTBOpeHre Hapy)KHOe, UKpa MeJIKasl.

K nogknaccy nydenepbix npuHaaaexxuT 6omee 90% Bcex HbIHe KUBYIIUX BUJOB PbI0. POT y HUX
pacriosiaraeTcsi Ha KOHIle TeJjia, pOCTpyMa HeT. XBOCTOBOM IJIaBHUK 20MOYepKa/ibHblili. Teno moKpbITo
KOCTHOM YelTyeid, COCTOSIIIIel U3 TOHKWX TUIaCTUHOK, HaJleralolyX JPYyT Ha /Ipyra uepernuieodpasHo.
Knoaka orcyTtcTByeT. CriupanbHOTO K/larlaHa HeT; UMeeTCs JTYKOBHUL[a aOpThI.

3agaHue

Paccmompemb:
BHewHee cmpoeHue

PacunieHeHHOCTh Tejla Ha TOJIOBY, TY/IOBHUIIIE U XBOCT; I/IABHUKU — MAapHBIe TPY/HbIE U OPIOLIHbIE,
HeTapHble CITUHHbIEe, TI0JXBOCTOBOM (aHa/IbHBIN) U XBOCTOBOW; pOTOBOE OTBEPCTHE; IV1a3a; MapHble
HO3/py; )KabepHast KpbIIIKa; O0KOBasi IMHUS; aHa/IbHOe OTBEPCTHE; KOCTHASI Yelysl.

BHympeHHee cmpoeHue

IMuwesapumenbHas cucmema: poToBasi IOJOCTh; TJI0TKa; MUILLEBOJ; JKeTy10K; ABeHallaTUIepCTHas,
TOHKas1, TOJICTasl, TIPsIMasi KUILIKa; TTU/I0pHUUeCKUe BIPOCTHI; TleUeHb; >KeTUHbIH My3bIph; MOKe/Tyl0uHast
Keresa.

OpeaHbl ObixaHusi: YeThbIpe Mapbl >kaop.

KposeHocHas cucmema: njByxkamepHoe cepArie (Tipefcep/ivie U >Keyyouek); JTyKOBHLIA aOPThI; OproIHas
aopTa; yeThIpe Mapbl >kabep-HbIx apTepuii. [1o ripernapary ¥ pUCyHKY TIPOCTIeAUTb CXeMy LIUPKYJISLIAN
KPOBH.

OpeaHbl 8bl0eneHus: TYNOBUILHbIe TTOUKW; MOYETOUHUKH.

OpeaHbl pazMHOXMCEHUs: CEMEHHWKHU, SIMYHUKH; TI0/IOBbIE POTOKHU.

LlenmpanbHas HepgHas cucmema: TOJIOBHOM MO3T (O0JbIIIMe TIO/TYyIIapHs TiepejHero Mo3ra C
00OHSITe/TLHBIMU JIOJISIMH, TIPOMEKYTOUHBIN, CPeHUM MO3T, MO3KeUOK, ITPOZ0/IrOBaThId MO3T); TIepeKpecT
3pUTe/IbHBIX HEPBOB (X1a3Ma); CIMHHOW MO3T.

3apucosamb:

1. OGrriee pacrono)keHHue BHYTPEHHUX OPraHoB (>kaOpbI aKy/Ibl U KOCTHOU PbIOBI, TOJIOBHOM MO3T
OKYHS); 2) cxeMy KPOBEHOCHOW CUCTeMbI (JiloMalliHee 3aJjaHue).

BnewHee cmpoeHue

Tesno KoCTHBIX PbIO, KaK U XPSIIEBbIX, ATUTCS Ha TOJIOBY, TY/I0OBHUIIe, XBOCT. ['paHuIIell Me>Ky TOJIOBOM U
TYJIOBUIIIEM CJTY>KUT yKabepHasl 111e/Tb, a MeXKy TY/JOBHILIEM M XBOCTOM — aHa/lbHOe oTBepcTHe (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 TI0-TIepeUHOPOTHIX Pbi0).

BecpMma xapakTepHBIM /7151 KOCTHBIX PbIO 00pa30BaHMeM SIB/ISIETCSI KOCMHAs JcabepHasi Kpblwkd. B cBs3u
C 3TUM BMeCTO TISITU KabepHbIX 0TBepCTUi (Y TIONepeuHOpPOTHIX Pbi0) Y KOCTHBIX UMeeTCs JIMIIb OJjHA
sHcabepHas wjenb.

IMapHble nnasHUKU CPaBHUTENILHO C TAKOBBIMU XPSILLEBBIX PbIO YIIPOIL[eHbI U PaCIiO/IOyKeHbI B
BEPTHUKAIbHOU TVIOCKOCTH (0COOEHHO Tpy/IHBIE TIJIABHUKH).

Xeocmoeoli n1asHUK BTOPUYHO-PAaBHOJIONIACTHON 20MOyepKa-1bHo20 mund. I103BOHOUHBIM CTO/IO 3aX0AUT
B BEDPXHIOH0 JIONACTb XBOCTOBOIO I/IaBHUKA.

CnuHHble n1asHUKU CHabKeHbI MATKUMU BeTBUCTBHIMU WU TBEPABIMU KOJTFOUMMHU JTydaMu. JIyuu CBsi3aHbI
MesXay co00¥i TIpo3-pauHOM TMepernoHKOM.

Ha HikHeli cTopoHe Tesia 6/Ke K 3a/[HeMY KOHLY HaXOAWUTCSI NOOX80CMOBOL, WY AHA/bHbIU, NIABHUK.
[Mepen HyM B 00111eM yIyO/1eHHY JieyKaT TP OTZAEIbHBIX OTBEPCTHSI: AHA/IbHOe, N0/1080€e 1
gbl0eumenbHoe (B OTJIMUKE OT IJIaCTUHOKabepHBIX, Y KOTOPLIX UMeeTCs K0aka).

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

Tesno KoCTHBIX PbIO MOKPBITO KOCMHOLU Yeulyell, COCTOSIILeN 13 MPO3payHbIX KOCTHBIX MIaCTUHOK. Kaxkast
YelyiiKa JIe)XUT B 0co6om KapMaHe. Ueltyu peI0 HasleraroT ApyT Ha Apyra B BU/e Uueperu-1ibl.

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

Ha uerirye 3aMeTHBI CBeT/Ible (LLIMPOKKE) U TeMHbIe (y3KHe) Ko/blia. DT 200uUHble Koabyda. Jletom npu
WHTEHCHUBHOM POCTe PbIObI MPOMCXOAUT 3HAUUTeTbHOe HapacTaHue uelllyr — 00pa3yeTcst IIMPOKU,
CBeT/IbIM CJIOW. 3MMOM POCT PbIOBI M HApacTaHHUe Yellyr He3HaUUTe/TbHbI — CJION YTVIOTHEHHbIH, Y3KHH,
1ouTy uepHbIi. [ToficunuTaB cBeT/Ibie U TeMHbIE KOJIbLja Ha Yelllye pbiObl, MO)KHO OTIpe/ie/TUTh ee BO3pacT.
Teno peIObI MOKPBITO C/M3BIO, UTO CIIOCOOCTBYET JIyUllIeMy Te-peJBIKEHUIO PhIObI B TVIOTHON BOJHOMN
cpezie. ITo 6oKam rosioBbl pacIiosioyKeHbl KPyITHbIe TJI0CKHe T1a3a.

Wccnenyem cTpoeHne opeaHos 0boHsHUs. BBenem uronky B oqHy U3 Ho3apeit. Kaxkmast Ho3apst
OTKpPBbIBaeTcst B 000HsimenbHyto AMKy. I1paBasi ¥ ieBast HO3/[pU He COOOILAI0TCs MeXXAy 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 OproXoM BBepX. BcTaBUM OCTPBIN KOHEI]
HOXKHHI] B aHa/TbHOE OTBEPCTHE U C/leiaeM pa3pe3 10 OpIOIIHOM CTOPOHe Tea K To/oBe, 10 CaMoro pra.
[Tpu 3TOM Ha/I0 HA)KUMAaTh HOXKHUIIAMU CHU3Y BBEPX, He 3arycKasi UX KOHLIbI BI/TyOb, YTOOBI He
TIOBPeJINTh BHYTPEHHHUE OpraHbl. [lepepeskeM IieueBOi 10siC, KOTOPBIN BCTPETUTCS Ha MyTH pa3pesa.
[Tocie MpoAO/ILHOTO pa3pe3a MOJI0KUM PbIOy Ha TipaBbiii 00K, BCTAaBUM TYTIOW KOHEL] HOKHHUL] B
CJie/laHHBINA pa3pe3 0/IM3 aHaIbHO-TO OTBEPCTHS M Pa3pekeM CTEHKY TeJla BBEpX, M0 HallpaBIeHHIo K 00-
KOBOI /TMHUY. BTOpOIi ToriepeuHsbIii paspe3 c/iesiaeM B 00/1acTH >kabepHOi KphILIKH. [lanee ipoBesjeM
TIPOZIOJIbHBIN pa3pe3 B0/b 00-KOBOH JIMHKH, COeAMHNB 00a ronepeuHsix pa3pesa. OTBepHeM 0Opa-30-
BaHHBIN JIOCKYT KOXKU U CHIMEM €T0.

B niepeHeM KoHLie Tena 06HaXUM >kabpbl U cepzre. st 3Toro cpekem »abepHYyr0 KPBIIIKY U T1eueBOi
nosic. Cep/iLie JIEKHT TTOYTH Cpasy 107 )kabpamu.

OO0wiee pacnosio)keHre BHyTPeHHHUX OPraHOB

Korza ppiba BCKpbITa, MOKHO PAaCCMOTPETh PacCTioio’KeHe 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 — CNUHHbIEe NI1ABHUKU; 6 — HA/NbHbIU NAABHUK; 7 — 21a3da; 8 — Ho30ps; 9 — bokoeas AuHusi; 10 —
aHanbHoe omgepcmue; 11 — nonosoe omeepcmue; 12 — gbl0enumenbHoe omeepcmue; 13 — 8CKpbIMbll
J#ceMy00K C NPOOO/bHbIMU CKAaOKamu; 14 — kuwka; 15 — nunopuyeckue 8bipocmbl; 16 — npamas Kuwka;
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17 — neuenb; 18 — scenuHblil ny3bipb; 19 — nodcenydouHas dxcenesa; 20 — xcabpwl; 21 — ceneserka; 22 —
naagamesnbHblll Ny3bipb; 23 — NOUKU; 24 — MOUemMoUuHuK; 25 — mouegoli ny3bipb; 26 — AUUHUKU; 27 —
npedcepoue; 28 — xcenaydouek; 29 — aykosuya aopmnl; 30 — bprowHas aopma.

[Top, >kabepHO¥ KPBIIIKO# JieXkaT ueThIpe Tapbl HabepHbix dye.

[Mo3agu HUX HAXOAWUTCS JBYXKaMepHoe ceparie. Briepeau Hero 3aMeTHO paciirpeHye OpIOIIHOM aOpThI —
JlyKosuya aopmal, OT KOTOpPOH Briepes; uzeT b6prowHas aopma. yKabepHas TIOJI0CTh OT/iesieHa OT OpHOLLIHON
TOHKOM BepTHKaIbHOM NIePeropoAKoHm.

B niepesiHeM oT/iesie OPIOIIHOM M0OJIOCTH HAXOAWUTCS XOPOILO BbIpayKeHHasl neueHb, TIPUKPhIBAIOLIast
ocenydok. OT >KesTyiKa OTXOAUT KulleyHast mpybka. B ofHOM 13 TieTesib KMIIEYHWKA HaXOJUTCSI TEMHO-
6opoBas ceneseHka. Io0ocenyoouHas sicene3a y O0MBIIMHCTBA PbIO ObIBaeT B AUCIIEPCHOM COCTOSTHUM U
pacIiosio)keHa MeXX/ly »KeJlyZIKOM U Mpuleraroleil K HeMy TeT/ield KUIleyH1Ka.

B 3ajHeli 4acTH M0JIOCTH TeJia JieXKaT 10JI0Bble OpPraHbl — CeMEeHHUKU WX siuyHUKU. CTerieHb UX pa3BUTUS
3aBUCUT OT BpeMeHH A00bIur peiObl U ee Bo3pacTa. CeMeHHHKY OT/IMYal0TCS MOJIOUHO-KPEMOBBIM
L[BETOM, BCJ/IeZICTBHE Uero UX Ha3bIBalOT MOJIOKaMU. SIMUHUKY Mpe/|CTaB/IeHbl BBITSHYTHIMU MellKaMU
JKeJITOBaTO-0PaH)XeBOTO L{BeTa C 3ePHUCTOM CTPYKTYpou (MKpa).

['my6ske BCex OpraHoB, 0/] TT03BOHOUYHBIM CTOJI00M, JIEKUT T/IaBaTe/bHbIN My3bIpb. Y
TUIaCTUHOYKaOePHBIX PhIO TIaBaTeMbHOTO My3bIps HeT. [11aBaTesibHbIN My3bIph — BXKHBIA THAPOCTA-
THUUeCKUH arrapar, Mo3BOJISFOIIUNA pbibe TOJHUMATHCS U OMyCKaThCs B TOJIIIIe BO/bl. DYHKIIUU ero
MHOT000Da3HbI.

[TnaBaTebHBIN My3bIPh MOXKET OBITH IBOMHBIM (y KaprOBbIX) WX OJUHAPHBIM (Y OKYHs1). Y TJIOTBBI
T/1aBaTe/IbHbIN My3bIPh JIETKO BbIIE/IUTE U3 Tejla U OH He orajaeT. Y OKyHs Masielilllee IPUKOCHOBEHME K
Ty3bIPIO BeZIeT K ero OraJjaHuro.

Bpiiie ryiaBaTe/ibHOTO IMy3bIPS BO/b TI03BOHOUHHKA TSHYTCSI TEeMHO-KPacHbIe TTOUKUA. Y KOCTHBIX PbIO
TIOSIB/ISIETCSI MOYEBO#A My3bIPb.

Cucremsl OpraHoB

[InieBapuTenbHas cucteMa

[MuieBapuTe/ibHAs CHUCTEMAa KOCTHBIX PbIO, B OT/IMUME OT CUCTEMbI XPSIIIeBbIX, MeHee
mddepenrrpoBana. IlumeBapuTenbHas cicTeMa KOCTHBIX PbIO Toxke MeHee quddepeHIpoBaHa.
Kurieunuk ripefictaBieH TpyOkoii pubIM3uTeIbHO OAHOTO JUAMEeTPa, ¥ IPaHUL] MeX/y OT[eaMu
3aMeTUTb NTOYTH HEBO3MOJKHO.

[MuiieBapyTe/IbHBINA TPAKT HAUMHAETCSI POTOBOM TMOJIOCTHIO, TIepexo/silieil 3aTeM B IIIMPOKYHO IVIOTKY,
KOPOTKUH MHUILEBOZ, U XKenyloK. BesvuriHa 1 (popma >kenyzika 3aBUCAT OT XapakTepa MUTaHusl. Y XHUIIHbIX
pbi0 (OKYHB) XKeJTyZ0K 00bIYHO 00BeMUCTBIMN, CIIOCOOHBIHN K pacTshKeHUI0, Pe3KO OT/IMUatOIIUNCS OT
TIOC/IeAYIOIIMX OT/Ie/I0B KUIIeUHUKa. [1py rporiaTbIBaH|M KPYTTHOU JOOBIUM JKemy 0K XUIIHON PhIObI
pacIIMpsIeTCs 3a CUeT pacTsyKeHUs TIPO0IbHBIX CKIa/I0K ero CTeHOK. Y MUPHBIX PaCTUTe/bHOSIZIHBIX PbIO
(KaprmoBble) TpaHULIbI MEX/Y KeTyJKOM U KUILIeYHUKOM He3aMeTHBI.

OT Xesny/iKa OTXOAUT KUIIeYHUK. [Tocie[HMi y KOCTHBIX PbIO, B OT/IMUME OT MIaCTUHOXKabepHbIX, Oosiee
JJTUHHBINA, 00pa3yroIuii MeT/v, HO MoYTH He M depeHIIMPOBaH Ha OT/IeJIbL.

Y HeKOTOpbIX pPbI0 yBe/JMUYeHre BCAChIBaTe/IbHOM TTOBEPXHOCTH KUIIEYHHKA OCYIL[eCTBIISIeTCS 3a CUeT
CJIenbIX OTPOCTKOB — MUJIOPUUYECKUX BBIPOCTOB, OTXO/SALIMX OT MepeJHero oT/esna TOHKOW KAIKU. OHu
3aMeHsIFOT CITUPasIbHbIN K/laraH XpsIleBbiX pbI0. Y PeYHOro OKyHs ITM/IOpHUUeCKUX BBIDOCTOB TPH, Y
HEKOTOPBIX JIOCOCEBBIX PbIO KOIMUECTBO UX [JOCTUTAeT ABYXCOT.

[MepepHuii OT/ieNl TOHKOTO KHUILIeUHWKA Ha3bIBaeTCs ABeHa/llaTUIIepCTHON KUILIKOW. B Hero BrajaroT
TIPOTOKU MeYeHU U MOJPKeTy[,0UHOU sKesle3bl, TI0f, BO3/IeHiCTBHEM CeKpeTa KOTOPbIX IPOUCXOJUT
paciijeryieHrie OCHOBHBIX KOMITOHEHTOB TTHILL{H.

ToHKas KWIlIKa He3aMeTHO Mepexo/uT B TOJICTYHO KMILKY, a 10-TOM B MpsiMyto. [1psiMasi Kullika
3aKaHUMBaeTCs 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 I10 yKeJTYHBIM ITPOTOKaM MOCTYyTIaeT B Tiepe/IHUI 0T el
KulleyHrKa. @yHKIMY NeueH MHOTOUKC/IeHHbl. Kpome yuacTus B MullleBapeHUH, OHa UrpaeT BaKHYHO
posb B 00e3BpeKMBaHUU 5IZIOBUTHIX BEIIIeCTB, 3a UTO ee Ha3bIBalOT OapbepHBIM OPTaHOM.
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Bropast nuitieBaprTebHas JKeJe3a — MopKeTyA0uHast — 00BIYHO JIEXKUT B TeT/ISX KUIIeYHHKa. Y
HEKOTOPBIX PhIO (IIyKH) OHA MpeACTaB/iseT COO0H KOMIIAaKTHOe 00pa30BaHue, Y IPyruX (KaproBbie) —
pa3bpocaHa B BHZie MeJIKMX >KUPOTIOJ00HBIX BK/IFOUEHUH MeXX/Ty U3rn0aMu KUIIeYHOW TpyOKu.

Oprassl AbIXaHusA
’KabepHblii anmapar KOCTHBIX PbIO, B OT/IMUKE OT TAKOBOTO XPSIIEBBIX, XapaKTePU3yeTCsl OTCyTCTBHEM
Me>oKabepHBIX 1eperopofioK U TOsiBIeHreM >KabepHBIX KpbIILeK.

Puc. 36. Kabpb! aKky/bl 1 KOCTHOM PHIOBIL:

A — @ppoHmanbHbIll pazpes uepez pomo10mouHyto noaocms akyibl; b — mo e kocmHoll pbibbl; B —
nonepeuHblii paspes uepe3 xicabpy akyanl; I' — mo e KocmHol pbibbl; 1 — pomo21omouHas nonocms; 2 —
nuwjeeod; 3 — uentocmuas dyed; 4 — noossa3bIuHAs dy2a; 5 — Opbi3-2anbye; 6 — BHympeHHue dHcabepHble
wenu; 7 —HapysicHble dxcabepHble wjenu; 8 — xcabepHas Kpbiwka; 9 — scabepHbie oyeu; 10 — sxcabepHble
nenecmku; 11 — medxcocabepHble nepe2opooKu.

JKabepHas kpbiwka (puc. 36) — 3T0 TBepAasi KOCTHas IlaC-TUHKA, 3aKaHUHBAIOI[AsiCst MATKOM KOXKHOM
CKJIaZIKoH — dcabepHoti nepenoHkoti. [Top xxabepHOM KPBIIIKOM Y KOCTHBIX PbIO j1eKaT xabpel. Kaxkaas
acabpa cocTouT u3 dHcabepHoli Oyau, Ha KOTOPOM CUAST B [1Ba psijia HcabepHble senecmku. OT BHYTPEHHUX
CTEHOK >KabepHBIX YT OTXOJSAT HcabepHble MbIYUHKU, KOTOPbIE BBITTO/THSFOT POJTb CUTA, OTL[EXKUBasi U3
BO/IbI TBEPAbIe 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 yKabepHOM KPBIIIKKA MOYKHO OTMETHUTh OCTaTKH ’Kabphbl, TaK Ha3bIBaeMYIO
JIO)KHOXKaOpYy, KOTOpasi y4acTHsi B 0OMeHe ra30B He IPUHUMaeT

AKT IbIXaHUsI KOCTHBIX PbIO OCYIIIeCTB/ISIETCS 3a CUeT JBIKeHs >kabepHOM KPBILIKH: Koryja yKabepHast
KpBIILIKA ITPUTIOHAMAET-Cs1, TOHKasi KO)KHMCTasl TIeperioHKa, KOTopasi Ipo/0/KaeTcst 3a Kpaii >kabepHoit
KDBILIKH, TTPKAMAETCS K yKabepHOH 11je/ii. DTO TIPOUCXOAUT T07] BIUSIHUEM HapY)KHOTO JIaBIeHUs] BOJBI.
B pesysnbrare B 0K0s10kabepHoi 11o/10CTH 06pa3yeTcst IPOCTPAHCTBO C ITOHMKEHHBIM JlaBieHHeM. JTO
3acTaB/isieT BOJY M3 POTOITIOTOYHOM IO/IOCTH BCAChIBATLCS B OKOIOKAaOepHYIO MoJI0CThb. [1py onmycKaHuu
KPBIILIKM BOZIa uepe3 Hapy>KHbIe >kabepHbie OTBEPCTHSI BBITAJIKMBAETCS HAPYIKY.

KposeHnocHnas cucmema

KpoBeHocHast 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 20106HO1 Kpy2 KpogoobpaujeHusi. CoxpaHsieTcsi o 4 rmapbl MPUHOCAIINUX U
BBIHOCSIIIIMX yKabepHbIX apTepuii (y XpsitieBbiX pbib X 5). BokoBbie BeHbI HcUe3aroT. ToMbKo jieBast
KapJ1Ha/IbHasi BeHa pacraJiaeTcs B JIeBOM MOYKe Ha CeTb KalW/IspoB, NipaBasi KapAWHaabHasl BeHa UzeT
yepe3 IOUKY, He TIpepbIBasichb (aCHMMeTpHsi BOPOTHOM CHUCTeMBI MOYeK).

B ronoBHOM oTzIe/1e Ha OpIOIIHOM CTOPOHe pacrionaraetcs cepaue. UToObl yBUeTh cepAlie, Hazlo
pa3pe3arhb TeJjio 10 CAMOTO PTa U cpe3aTb OOKOBYHO MYyCKY/aTypy.

CepOye 3aKJTIOUEHO B OKO/10CepOeuHyto CyMKY. XOPOIIIO 3aMeTHO TeMHO-00pzioBoe npedcepdue. Tlepen,
TipeZicep/iieM HaxOJUTCs 6eHO3HAs na3yxa (CUHYC), UMetolljasi BUJ| BODOHKH, COOMparoiijasi BeHO3HYHO
KPOBb €O Bcero Tena. K nepesHemy oTzeny npeficepus IPUMbIKaeT sIpKO-KpacHbIH Jcenyoouek. PasHuiia
B OKpAacKe IpejicepAusi

Puc. 37. KpoBeHOCHasi cicTeMa KOCTHOM pPBIObI:

1 — npedcepdue; 2 — dcenydouek; 3 — yKoguya aopmnl; 4 — 6prowHas aopma; 5 — npuHocsiwjue
sgcabepHble apmepuu; 6 — ebIHOCAWjUe JHcabepHble apmepuu; 7 — KOPHU aopmbl; 8 — cnuHHas aopma,9 —
COHHble apmepuu; 10 — nookaouuuHble apmepuu; 11 — xeocmoeas eeHa; 12 — npagas 3aoHss
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KapOuHaibHas1 8eHa; 13 — negas 3a0HssA KapOUHA/IbHAA 8eHa; 14 — eopomHas cucmema nouek; 15 —
nookuweyHas geHa; 16 —eopomuas cucmema neueHu; 17 — kioebepog npomok; 18 —

neueHouHas eeHda; 19 — nepedHue KapOUHA/IbHble 8eHbl (8 UepHbIll Ysem OKpduwleHbl COCYObl C 8HO3HOU
KpO8bi0).

U KeJTyZl0uKa 00yC/IOB/IeHa TOMIMHOM CTeHOK. B TOHKOCTEHHOM TIpe/icep/iiK MPOCBeYrBaeT BeHO3Has!
KpOBb. B >kenyj0uke BUZHBI TOJICTbIE MYCKY/IUCTbIE CTEHKH.

OT Xesyi0uKa OTXOAUT OplowWHAs adopma, KOTopasi y OCHOBAHHS PACIIUPSIETCS B /IyKOBUYY AOPMbl.
[MTocnenHsis, Kak ¥ Bce KPOBEHOCHBIe COCYAbI, 00mafaeT r1aZiKoit MycKynaTypoil. (Bcromuum, 4to
apTepyabHbIN KOHYC MIaCTUHOKa0epHBIX PbIO — 3TO YaCTh JKeJTyJ0uKa CepAilia, OH COCTOUT U3
TIOTIePeYHOTIONI0CATON MYyCKY/IaTyPhl U CIIOCOOEeH K MyJIbCalvu. )
* OpIOIITHOM aOpPThI KPOBB MO NPUHOCAWUM HcAOepHbIM apmepusiM HaTlpaB/IsIeTCs B )KaOpbl, e
oborailjaeTcst KUCJI0POZOM, a 3aTeM 10 8bIHOCAWUM HcabepHbIM apmepusiM BIafiaeT B MapHbIe
KOpHU aopmbl U Jjanee B cnuHHyto aopmy. Cocy/bl, TI0O KOTOPLIM apTeprasbHasi KPOBb U3 KOpHel
aopThI HATPaBJIsieTCsl K TOJIOBe, — COHHble apmepuu B TOJIOBHOM KOHLIe CMBIKAtOTCsl, 00pasyst
20/108HO1 Kpy2 KpogoobpaujeHusi. TTo criiHHOMN aopTe KPOBb HJIET 10 BCEMY TeTy K XBOCTOBOU
yactu. CriMHHas aopTa /laeT OTBETB/IEHHUSI KO BCEM OpraHaM Teja: JKeJyAKY, KUILIEeYHHUKY, 10JI0BbIM
opraHam, To4yKam, TiepeIHAM U 3aJHUM KOHeUHOCTsIM. Ha Tesie BCKPBITOM pbIObI CITUHHAs a0pTa
XOPOLIIO 3aMeTHa MeX/y MoYKaMHy,
BeHo3Hast KpOBb BO3BpAll[aeTCsl B CepZLie TI0 HerlapHOH X80CMOBol 8eHe U TI0 TTapHBIM nepeoHUM
(ApemMHbIM) ¥ 3a0HUM KapOuHa/ibHbIM BeHaM. [1paBast 3aiHsisl KapAWHa/IbHasi BeHa TPOXOJUT uepe3 MOUKH,
He pa3BeTBJISSCh, a JIeBasi IaeT CeTh KanmwuIsgpoB. TakuM 06pa3oM, BOPOTHasi CUCTeMa TTodyeK pa3BrTa
TOJILKO B JIEBOU TOYKe.
3azHMe KapAvHaIbHbIe BeHbI C/TMBAOTCS C TTePeHUMH KapAWHAIbHBIMU BeHaMH U 00pa3yroT KI08beposbl
npomoku. IToOKuweuHas eeHa MPOXOUT uepe3 TeueHb, Pacra/asch TaM Ha Kaluuisipbl U 0bpasyst
80pPOMHYI0 cucmemy neueHu. VI3 eueHU BBIXOWUT NeUeHOUHAs 8€HAd, BIaZialolllasi B BEHO3HYHO Ma3yXxy.

OpeaaHbl 8bl0eneHus

OpraHbl Bbifie/ieHHsT KOCTHBIX PbI0 CXOJHBI C TAKOBBIMHU T1aC-TUHOKabepHbIX. OTIUYNeM SIBISIETCS TO,
UTO BBIJ|e/IUTeTbHasi CUCTeMa KOCTHBIX PbI0 He CBs3aHa C OpraHaMM pa3MHOKeHMs, KakK 3TO UMeeT MeCTO
y XPSIIEBBIX PbIO.

JITMHHBIe TEMHO-KpPaCHBIe TTOUKHU JIeXKaT Mo 60KaM T03BOHOU-HUKA Haj T/IaBaTeTbHbIM TTy3bIpeM. JTO
mynoguujHble nouku (Me30Heppoc). MoUeTOUHHMKOM CIY>KUT BO/Ib(OB KaHas, KOTOPbIM TSHETCS BAOb
BHYTPEHHET0 Kpasi TIOUKH. Y HEKOTOPBIX BU/IOB KOCTHBIX PbIO pa3BUT MOU€B0l Ny3bipb.

OpaaHbl pazMHOCceHust

B ommume oT myiacTUHOKabepHBIX PhIO TIOOBBIE JKejle3bl KOCTHBIX PbI0, KaK CaMI[OB, TaK M CAMOK,
HUMEeI0T CaMOCTOSITe/IbHbIE TIPOTOKH — BTOPUYHBIE N0/06ble Nymu. DTH MPOTOKU He UMEeIOT HUUero o0Irero
¢ Bob(OBBIMU U MIOJIJIEPOBBIMU KaHasiaMu. 10 3TUM ITPOTOKaM IMOJIOBbIe MPOAYKTHI Uepe3 To/I0Boe
OTBEpPCTHe BLIXOZASAT HapyXKy. TakuM 00pa3oM, y caMIIOB KOCTHBIX PbIO, B OT/INUME OT CAMLIOB XPSIIEBBIX
pbIO, BOJTL(OB KaHasl BLIMO/IHSAET TOJIBKO O/IHY (DYHKITHIO — BBIBE/IEHHUS MPOAYKTOB 0OMeHa, T.e.
MOUYETOUYHHKA. ¥ CaMOK MIOJIJIEpOB KaHa/l OTCYyTCTBYeT.

OpraHbl pa3MHOKeHHsI, KaK 00BIYHO, TIPe/ICTaBIeHbl Y CAMI[OB CeMEHHUKAMU, § CaMOK SIUYHUKAMU.

LlenmpanbHas HepgHas cucmema

T'on06HOl MO32 Y KOCTHBIX pbIO (pHC. 38) 110 psifly MPU3HAKOB UMeeT Oojiee IPUMUTHBHOE CTPOEHHE, UEM
y XpsleBbIX pbi0. OOIIMe pa3Mephsl ero MeHbIlle, Ha KPbIIlIe TiepeIHer0 MO3ra OTCYTCTBYeT HeEPBHOE
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BetiectBo. [Tosoctu 6osbIMX mosyiapuil (0OKOBbIe JKeJTyI0UKH) He TIoZipa3/ie/ieHbl TTeperopoKoi, Kak
3TO OBbIZIO CBOMCTBEHHO aKY/IOBBIM phibaM. [lepeaHuii MO3r OTHOCUTeTbHO Masl. Hauboee pa3BUTHI
CpeHUM MO3T U MO3)KEeUOK.

7151 TOro yTOOBI 0OHAXKUTB TOJIOBHOM MO3T, HEOOXOJMIMO OCTOPOXKHO CHSATB UePerHyH0 KphILIKY. Bo3bmeM
OKYHS B JIEBYIO PYKY CITMHOUW KBepXy, TOJIOBOH OT cebst. C/iesiaeM IorepeuHblii pa3pe3 HOKHUL[AMU B
3a/iHell YaCTH MO3rOBOM KOPOOKH, B 00/1aCcTH 3aThisKa. bOKOBbIe pa3pe3sbl MpoBesieM 10 KpasiM YeperHoi
KOpPOOKU Briepe/]. 3aBepIlvM Haiily paboTy rorepeuHbIM pa3pe3oM B IepeHel YacTH (Tiepes CaMbIMU
r7a3amu). 3aXBaTUM KPBbIIIly yeperna IMMHLIeTOM U OCTOPO’KHO CHHMEM ee.

IMepedHuti Mo3e TipefcTaB/eH OOMBITUMU TTOyIIapUsIMH. KpbIllia uX 3MuTeaabHasi, He COIEepP>KUT
MO3TOBOIO Bell|eCTBa.

Puc. 38. ['o/10BHOM MO3r OKYHSI CBEPXY:
1 — Hocoeas Kancyna; 2 — oboHsiImenbHble 001uU; 3 — nepedHull Mo3e; 4 — cpedHull Mo32; 5 — Mo3#ceuok; 6
— npodoneogamplli Mo32; 7 — CNUHHOU MO32.

['maBHas Macca nepesiHero Mo3ra rpeJicTaBjaeHa no10cambIMu meaamu, exxaliumu Ha gHe. [Tonoctu
OOKOBBIX >Ke/TyZ0UKOB (TIEPBOTO U BTOPOT0) COOOINAOTCS U He pa3/ie/ieHbl ITePeropo/ikoi, Kak y
TJIAaCTUHOKabepHbIX PhIO.

ITpomedcymouHblli MO32 TIPUKPBIT OO/TBIIMMHY TIOMyIIapusiMy. Ec/ii X pa3gBUHYTH B 3a/IHEH 4acTH, TO
MOYKHO 0OHapy>KUTh MaJleHbKHUM Oy/1aBOBUHBIN BBIDOCT — 3nucpu3s. ITO )Kejie3a BHYTPeH-Hell CeKpeLyy.
HawubosnbIiero pa3sButus JOCTUraeT cpedHull M032, €r0 3pumesbHble 00/U.

Mos3sicevok Takke 10CTaTOuHO BesvK. OH HazeraeT Ha MPO/J0Ar0OBaThIdi MO3T.

ITpodonzoeampiii Mo32 TIOCTETIEHHO TIepeX0oAuT B cnuHHOU. Ha mpojonroBatoM MO3ry MOXKHO 3aMeTUTh
pOMOO0BUOHYIO IMKY (UTBEPTBIM >KemyJoueK).

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

1711 paccMOTpeHus TOJIOBHOTO MO3Tra CHH3y HY)KHO Tlepepe3arh MPOZ0/roBaThlii MO3T U 3allPOKUHYThH €ro
BriepeZi. Mo3r OyayT yzep)KuBaTh KPyIHbIe 3pumesbHble Hepabl, Uylie B OCHOBaHUe Ye-peria v
obpasytorue nepekpecm (xuasmy). Korga Mo3r yzaeTcsi mepeBepHyTh, MOXKHO YBU/ETh HEOOIBIIION
OKPYIJIbII BBIPOCT — 2Uno¢pu3, OTXOJSALIMN C HW)KHEW CTOPOHBI IPOMEKYTOUHOT'O MO3ra.

3adaHue
V3yuuB BHEIITHHME TIPU3HAKK U TOTMIOrpadrio BHYTPEHHUX OPraHOB PbIO, 3aIl0O/THUTE MPUBEIEHHbIE HIDKE
TaOJULBI

Tabnuiia 12.

Mopgonozuueckas xapakmepucmuka pbi6o

IIpusHaku Kpyanopomble Pb16b1 (0KyHD)
(MuHo2a)

®opwma Tena

KoyxHbie TTOKPOBBEI

HEHaprIe KOHEUHOCTHU

[TapHbIe KOHEUYHOCTH
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Hanuuue Ko)KHBIX »Kesie3

Twun XBOCTOBOIrO MNjaBHUKA

JKabGepHble oTBepCTHS

PoroBoe otBepctue

Oprass! 3peHus

Tun vemyn

bokoBag nuHus

Tabmura 13.
Cucmembl 0p2aHO8

Ilpu3Haku Kpyanopombie Pb16b1 (OKyHb)

(MuHoeza)

Hanmuuue uenrocreit

Opranbl nuieBapeHust:

a) 3yObI; 0) T7I0TKa;

B) JKeJTy/I0K; I') MUJI0pUUeCKUe
BBIPOCTHI

[1naBaTenbHBIN MTy3bIPb

[pixaTesnbHas cucrema

JKabGepHble nerecTku
(mpoucxox/jeHure)

Opranbl KpOBOOOpaleHHst

HepBHas cuctema

OpraHbl Bblfle/IeHUs

ITonoBaga cucrema

OrniogoTBOpeHue

Bonpocbl 0151 camocmosime/ibHOU N0020MOBKU K 3aHSIMUSAM

1.

Kaxkoe 1osio’keHre B CUCTeMe KJlacCa 3aHMMAar0T KOCTUCTBIe PhIObI? OXapaKTepu3yiiTe mporpec-
CHUBHBIe MPU3HAKU KOCTUCTBIX PbIO, CBUETEbCTBYIOIIME O MOJIOJOCTU ITOM IPYyMIIbl: 06BeM
Ha/loTpsizia (KOJIMYeCTBO BHU/IOB U OTPSIIOB), THTEHCUBHOCTh BH/I000pa30BaHMUs Y KOCTUCTBIX PbIO
B HacCTosilIjee BpeMsl.

Kak pacripocTpaHeHbl reorpaduyeck U 9KOJIOTHYeCKU KOCTUCThIE PhIObI? YeM 00bsicHSIeTC s
MHOTOUHMC/IEHHOCTh U Pa3HO0Opa3ue KOCTUCTBIX Pbi0?

dopma mena u osudiceHue. Kak BiusieT Hampap/ieHUe Crieldaau3aliii (XUIIHUYeCTBO B OTKPBITHIX
BOJIaX, MO/ICTeperaroliiee XUITHUUECTBO, PACTUTETbHOSITHOCTb PEYHBIX U MOPCKHUX PbIO,
TIPUZIOHHBIN 00pa3 )XKU3HM U T. /I.) Ha (hOpMy Tesla ¥ XapakTep ABWKeHus1? Onuiimre 0CO6eHHOCTH
TEJIOCJIOKEHUsT ObICTPOXOIHBIX T AMTUUeCKUX XUIHBIX PbI0 U CMUPHBIX TUXOXOJHBIX PbIO.

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

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Kakumu cpesctBamu oberyaetcsi job0BOe COMPOTHB/IEHNE U BIMSTHAE 3aBUXPEHHH,
BO3HMKAOLL[MX T103a/[1 TUTBIBYIL[eH PbIObI, U 3aBUXPEHUN OT TPEHUM?

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

OxapakTepu3yiTe poJib HelapHbIX U MapHbIX TVIABHUKOB B IBUYKEHUU KOCTUCTBIX PbIO (UTO
CJTY>KUT TJIaBHBIM JIBWKUTEIEM Ha ObIcTpoM uan TXOM xoay. Kak paboratoT rpyzHbie 1
OproIlIHbIe TIJIABHUKH, TI0UeMY XBOCTOBOM I/IaBHUK CTasl TOMOLiepKaIbHbIM, a UHOT/Ia BTOPUYHO
reTepoLepKaabHbIM U T.[.)?

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

B kakux ciyyasix BO3HHKAIOT y pbI0b npucrniocobienusi K nosiety? Ha3zoBure Harboree n3BeCTHBIX
JIeTaroIUX PbI0, OMUIIKTE THIbI U MeXaHU3MbI (TJIAaHKMPYHOLEro ¥ MaXxoBOr'0) TI0/IeTa y pbio,
Jla/TIbHOCTB T10J1eTa.

[Touemy MHOTHe PBIOBI Ziep>KaTcst v ABWKYTCS cTassMy? Kakue Ouonoruueckye rnpermylecTsa
JlaeT JIBWKeHUe cTasiMu (/17151 6e301MacHOCTH, OTHICKUBaHUS MUKW U T.7.)? CiyuaiiHO 1 pacriono-
>KeHHe pbI0 B cTae? OxapakTepu3yiiTe THAPOAVHAMHUYeCKre 0COOHHOCTH (TIPeMMYILeCTBa)
JBWDKeHUS pbI0 B CTasiX.

ITokposebl. Kak ycTpoeHbI KoXKa ¥ 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 CTereHU ObICTPOXOAHOCTH phiObI? B Kakux
C/lydasx KOXKHbBIN CKeJIeT YyTPauuBaeTCsl U KOyKa CTAHOBUTCS «T'OJIOU»?

Yem 00y csioB/IMBaeTCst OKpacka pbi0 (M APYTUX >KUBOTHBIX)? Ka-Koii pupoibl ObIBaeT MUrMeHT,
YTO TaKOe MeJIaHWHBI, ['YaHVH, JIMIIOXPOMbI WX KapOTUHOU/BI? Kakue ToHa OHU faroT?

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

Kak 00pa3yroTcs U T/ie OTK/1a/IbIBalOTCSl IMTMEHTHI, KaK Ha3bIBalOTCS Clieljia/ibHble TUTMeHTHbIe
K/IeTKH, KaK TIPOXOAUT ObICcTpasi mepeMeHa oKpacku? KakoBbl hyHKIIMM OKPacKu?

[aiiTe npumepbl MacKUPYHOILlero, Mo/paXkaTe/lbHOro, pacrio3HaBaTe/IbHOr0, CUTHA/IbHOTO
3HaueHus1 OKpacku. Kak ObIBarOT OKpaIlleHbl >KUBOTHBIE TIPH U30BITOUHOM U TIPH HEIOCTaTOUHOM
OCBellleHuun?

Kaxkoe 3HaueH1e MeeT TeMHasi CBepXy U CBeT/Iasi, 4acTo OsiecTsiiiasi CHU3y OKpacka OOJbIIMHCTBA
pbi6? Kak O6bIBatOT OKpallieHbl IMUMHKA HEKOTOPBIX PhIO.

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

VmeroTcst 1 y KOCTUCTBIX MOTyLIapyUs NlepefjHero Mo3ra, Kak yCTpoeHa ero Kpbima? Kak pasBUTbI
CpeiHUI MO3T U MO3KeuoK? B CBsi3M ¢ pa3BUTHEM KakKHWX OpPraHOB UyBCTB 00pa3yroTCst
«TIOMTyIIapusi» B HYDKHEH CTeHKe MPO/I0/Ir0BaTOr0 MO3Ta Y KapIOBbIX M COMOBBIX PbIO?
OxapakTepu3yiTe GyHKL[MU rOOBHOTO Mo3ra pbi0. Kak ckakeTcsi Ha 1oBeJjleHUH ([IBH)KEHUH,
TIOMCKe ¥ CXBaTbIBAaHUM ZI00bIUM) y/janieHre TiepejHero Mo3ra? Uto mpor3oiieT, ecii yAaauTh
CpeJHUI MO3r?

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

OpraHbl UyBCTB, CBETSIIMECS, JTeKTPHUUeCKre opraHbl. OxapakTepu3yiiTe 0COOEHHOCTH
yCTpo¥icTBa r71a3a. YeM obbsicHsieTcs 11apoobpasHasi popma Xpycraavka?

Ha kakoe paccTossHue MOXKHO BH/ieTh B BoZe? Kak mpoucxoguT akkomoganus rnasa? Kak
niprcriocab/iMBaeTcs 171a3 K pa3/iMyHoMy ocBellleHUI0? Kak ycHMBaeTCsi CBeTOUYBCTBUTETbHOCTh
rnasa’?

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

26.

27.

28.

29.
30.
31.
32.
33.

34.

obHapykuBaroTcs? YTo MIMEeHHO BOCTIPUHMMAET I71a3aMH pbi0a — MeJibyaidiye mogpoOHOCTH UTH
CBETOTeHeBbIe TISITHA, IBWKeHHe, 103kl APYTUX pbi0?

Cnyx y pbi6. Cribiat i peiobi? UeM [j0Ka3bIBaeTCs Hamure cayxa y peio? Hackonbko oH
YyBCTBUTEJIEH?

Kakast yacTb BHYTpeHHero yxa 4yBCTBUTe/IbHA K 3ByKaM? Kak pacripoCTpaHsIOTCs 3BYKH B BOZie, U
Kakye 3ByKU UMelOT 3HaueHue /jisi pbih?

Kaxkoe 3HaueHne MoxkeT nMeTh BebGepoB armapar /711 cyxa pei6? UyBCTBHUTe/bHA /T KOXKa PhIO K
3ByKaM U UX Harpas/IeHUI0?

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

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

OboHsHue. 3HaueHre 000HSIHUS y pbi0. UTO pa3uuaroT peiObl TIPY MOMOIIM 000HsHHMs? X0pOoIIo
71 OT/leIeHO Y peI0 000HSsHUEe OT BKyca?

Ceemsuyuecs op2aHbl. YCTPOMCTBO 1 pa3MellleHre CBeTSIIMXCsl OPraHoB. Y KaKUX pbI0 OHU
OBIBAIOT, B Kakoii 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)
paspsifbl MOT'YT [laBaTh 3JIeKTPUUeCKUe OpraHbl, [J1s1 Uero UCI0/Ib3YHTCS paspsi/ibl, CUIbHbIE U
csabpie?

Kak ycTpoeHsl, rjje nomelaroTcsi, U3 Yero pa3sByUBarOTCs JIeKTpUUeCKre OpraHbl?

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

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

CYIL{eCTBOBAHMS BO3HUKAIOT CIIOCOOBI JbIXaHMs, JOTIOHSIOLIMe skabepHoe?

OnumimTe CTpoeHUe >KabepHOTo arrapaTa KOCTUCTBIX Pbl0, 00paTiB 0cob0e BHUMaHKe Ha
OT/IMUMSI OT YCTPOMCTBA >Kabp y XpsIlieBbIX PhIO.

Kak ocymectssieTcs )xkabepHoe JibIxaHe Y KOCTUCTBIX (U Y XPSILeBbIX, 0COOEHHO y aKy/IOBbIX)
pbI0, KaKoBa poJib )kabepHOM KPBILLIKH?

C KakvMH THUTIaMH HaCOCOB MOYKHO CPaBHUTBD >KabOepHBI arrmapar pbi0, Kakve IperMylIecTBa
yMeeT paboTa 1o MPUHLIMITY BCAChIBAIOIIEro HAacOCa, B YeM y KOCTUCTBIX PbIO MPOSIBISIOTCS
NIPU3HAKY PeJyKLMU HarHeTaTe/IbHOr0 Hacoca?

BbIBarOT 1 y pbIO (MK UX JIMUMHOK) KOXKHbIE »Kabphbi?

VmetoTcsi M y KOCTUCTBIX PhIO sierkue. [lepeunciiute rpymiisl peib, y KOTOPBIX €CTh JIeTKHE,
OMUILINTE, KAK OHU YCTPOEHbI, KaK MPOUCXOUT aKT /IbIXaHHsl, HACKOJIbKO UHTEHCHBHO (T.e. MOXeT
71 00eCIIeunTD XKU3HEIesITeNTbHOCTD) JIEFOUHOE /IbIXaHue y PhI0.

EcTb 1 y KOCTUCTBIX PbIO KOXKHOe /ibixaHue? [IpuBesauTe npumepsl. Kakue ripucriocobenus asis
WCTIO/Tb30BaHMsI KUC/IOPO/ia BO3ZyXa CyIeCTBYIOT ¥ KOCTHUCTBIX PbI0?

Yro Takoe JJaOMPUHTOBBIN OpraH, Kak yCTpoeH U (PyHKIIMOHU-PYeT, KaKiM pbibam CBOMCTBeH?
J171s1 uero «3arnaThIBalOT» BO3AYX PbIOBI (M AEeHCTBUTEBHO JIM 3TO IJIOTAHKE) TIPH HeI0CTaTKe
KHC/I0poZa B BoZie? MoXKeT /I y4acTBOBaTh B [IbIXaHUM I1/1aBaTe/bHbIN My3bIpb?

ITnasamenbHblil ny3bipb. Y KaKuX pbI0 BIiepBbIe TIOSIBJISETCS TIaBaTe/IbHbIN My3bIph? Pacckaxkure,
KakK MeHsieTcsi (hopMa U TI0JI0’KeHHe T1aBaTe/IbHOTO My3bIpsi Y Pa3HbIX phIO.

3a cyeT uero oOpa3yeTcs TUIaBaTe/IbHbIN My3bIPh, BCET/Ia /I CBsi3aH C MUIeBooM? UTo Takoe
«OTKPBITO»- U «3aKPBITO» - My-3bIpHbIE PbIObI?

17151 uero CIy>KUT T/1aBaTe/bHbIN My3bIPb, KaK OCYILeCTB/ISIeTCSl ero rujpocTarnyeckast QyHKLsA?
[ToueMy HeKoTOpbIe PbIOBI (M KaKyie) BTOPUUHO yTPaTW/IU T1aBaTe/TbHbIN My3bIph?

Kak npoucxogut nsmeHeHre o0beMa 1yiaBaTe/bHOTO Ty3bIpsi (BBIITyCKaHWe BO3/yXa, HArloJTHEeHHe
BO3/lyXOM), UTO TaKoe «ra30Basi kese3a»? B0o3MO)KHa /Iy pery/siys ra3oBoro JabjeHus B KpOBU
TIPY [TOMOLLM I1/1aBaTe/IbHOTO My3bIps?

Kakoe 3HaueHune MeeT ByXKaMepHbIN My3bIpb, MOXKET JIM OH COKpalaTtbcs paszenbHo? Kak
HEKOTOpbIe PBIObI MO/b3YIOTCS ITUM TTPYA 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 W3MeHeHNH 00beMa T1/1aBaTe/TbHOTO TTy3bIPSi UMEROT LIeHTP TSKeCTH U LIeHTP
obbema?

Yro Takoe BebepoB anmapar, Kak OH YCTPO€eH, KaK CBsI3aH C I1/1a-BaTe/IbHbIM ITy3bIpeM U OPraHOM
ciyxa? Kakasi TyT MokeT ObITh (yHKI[MOHaIbHAs CBsi3b? UTO phiObl UyBCTBYIOT ITPU TIOMOLLH
3TOro opraHa?

KposeHnocHas cucmema. Kakue v3MeHeHUs TIPOM30IIIH B CTPOEHUM Cep/ilia KOCTUCTBIX Pbio? Uem
OT/INYaeTCs JIYKOBULIA aOPThI OT apTepUaabHOIO KOHYCa, Kakye CJie/ibl KOHyCa OCTaloTCs B cep/Lie
KOCTHUCTBIX PbI6?

HazoBuTe KOCTUCTBIX PbIO, Y KOTOPBIX COXPaHW/ICS apTepHa/IbHbIA KOHyC. Kak Hy>KHO pacrie-
HUBATh CTPOEHHe Cep/ilja KOCTUC-ThIX PbI0: KaK OCHOBY /sl Pa3BUTHSI CepPALia BBICILIMX
MO03BOHOYHBIX WM KaK MpUMep KpaiiHei crieluanu3auun?

Kak peaykuusi >kabepHoro arirapaTa CKa3bIBaeTCsl HA CTPO@HUM 1 COCTaBe apTepHabHbIX YT,
CKOJIBKO UX OCTaeTCsI y KOCTUC-THIX PbI0?

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

Otyero 3aBUCHUT TeMIlepaTypa Tesa pbl0, MO>KET JTi OHa MOBBI-II1aThCST HE3aBUCHUMO OT
TeMIlepaTyphl BHELLIHeM cpefibl?

IMuwesapumenvHas cucmema. Ha3oBuTe 1 0xapakTepu3yiiTe OT-Zie/ibl UIL{eBApPHUTE/bHOIO TPaKTa
KOCTUCTBIX pbIb. Kakue u3 Tpex BUI0B 06pabOTKU MUIlY (MexaHudeCKU, XUuMude CKU,
MHUKPOOHBIH) y peI0 Haubosiee pa3BUTHI?

['e y XUIIHBIX KOCTUCTBIX PbIO pacriosiararoTcs, Kak yCTPOeHbl, KaKyt0 POJib BBITIOJIHSIIOT TIPU
3axBare, yZiep>KaHWH, 3ar/1aTbIBAHWH, Pa3MesIbueHHH MUILH 3y0br? UTo 1Mo3BOsIseT XUIHBIM
KOCTUCTBIM pbI0aM 3aryiaThbiBaTh KPyIHYIO A00bIUY?

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

Kakue 6uosornueckrie mperMyIecTBa JaeT ClIOCOOHOCTb TIUTAThCST paCTUTeTbHOU Tvieii? Kak
yCTpOeHbI 3yObl y HEKOTOPBIX KOPa/IIOsiAHBIX pbI0? TToueMy 3TU pbIObI Ha3bIBAOTCS
CPOCTHOYEJIFOCTHBIMU?

Kak 1 B CBSI3U C UeM MOXKeT MEHSIThCS Y KOCTUCTBIX PhIO 10J10-)KeHe POTOBOTO OTBepPCTHs, KakK
obpasyercst y MHOTHX pbIO poToBasi TpyOka? ECTb /1 y KOCTHUCTBIX PIO CTFOHHBIE >KeJe3bl?
OnuimTe CTpOeHHe Y KOCTUCTBIX PbIO MUILEBO/A, XKemyKa, KU-IIIeYHHKa COOCTBEHHO B
3aBHCUMOCTH OT XapaKTepa UX MUTaHusl.

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

HazoBure nuiijeBapuTebHbIE JKeJie3bl pbl0, 0XapakTepu3yiTe ux GyHKLHIO. Y BCeX /i Pbib ecTb
TIOZKeJTyI0UHas >KeJie3a, BCerya Jid oHa 00ocobsieHa oT reueHU? Bo3MOXKHO /i IUTaHKE PhIO
OCMOTHYECKUM MyTeM Yepe3 KOXy?

OpeaaHnbl 8bideneHusi. Kakasi mouka (GyHKI[MOHUPYeT Y KOCTHUC-ThIX ppi0? Kakue ominumsi IMeroTcst
B CTPOEHWH TIepPBUYHOM MOYKHM Y KOCTHBIX U XPSILLEBBIX pbi6? MoOXKeT /i BO B3pOC/IOM COCTOSTHUU
COXPaHUTCA TOJI0BHAs M0YKa?

KakoBa poJib rouek, Kpome yzajaeHust U3 opraHusma rpoAyKToB oomMeHa? UTo pery/MpyroT MOUKU
B OpraHr3Me KOCTUCTBIX pbI0 (Harpumep, MpH 1epexo/ie pbiObl U3 CO/IEeHbIX BOJ, B MPECHBIE, U
HaobopoT)? Kakoe yyacTre B 0CMOPEery/IsTOPHBIX MPOLjeccax MOTYT MPUHUMATD »Kabpbi?

Yro mipezcTaBsieT coOO0M MOUYEBOM IMy3bIPh KOCTHBIX PhIO, 3a cUeT yero ooOpasyeTcsi, uem
OT/INYAeTCsi OT MOUEBOr'0 My3bIPsi HA3eMHbIX TT03BOHOYHBIX? VIMeeTCst /i Y KOCTUCTBIX PbIO
KJjloaKa?

OpeaHbl pazmHodiceHust. Kakre 0cO6@HHOCTH OT/TMUAIOT Penpo-AYKTUBHYI CUCTeMY KOCTUCTBIX
pbIO OT CHCTeMBI aKyJIOBBIX PIO 1 amprOuii.
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68. Kak 1 Kyzla y KOCTUCTBIX PbIO BBIBOASATCS M3 TOHAJ, TIOJIOBbIE TTPOAYKTHI, UCTIONB3YIOTCS JIU Y HUX
JJ151 3TOU 1| BbIBOJHbIE TIPOTOKU FOJIOBHOM U NePBUYHOM MOYKU?

69. Uto Takoe absoMUHabHBIE TTOPBI, Y KAKUX PbIO Uuepe3 HUX BLIBOASATCS B BOAY IOJIOBbIE
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 /IOCTUTaeT 0COOEHHO CUTbHOTO Pa3BUTHUS?

71. B KakoM BOo3pacTe KOCTUCTbIe PbIObI JOCTUTAIOT TT0JI0BO3pe-10CTU? CKOJIBKO pa3 B XKU3HU
Pa3MHOKarOTCsT phIObI? Kakoe KOJTMUeCTBO CriepMbl M MKPhI BLIMETHIBAETCS 3@ OZIUH pa3?

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

73. Y Kakux pri0 ObIBaeT >KUBOpOKAeHHe? OnuilrTe 0CO0eHHOCTH CTPOeHUs U TIOBeZleHHs JIMUMHOK
HEeKOTOPbIX pbi0. Kak Ha3bI-BalOT IMUMHOK PEUHOTO YTPsi HA Pa3HBIX CTAIUSX WX PAa3BUTHS?

74. OcobeHHOCTH SMOPHUOHA/ILHOTO pa3BUTHsA. UTO Takoe Me30- U TeJo/ieliuTa/bHbIe siiiia? KakoBbl
pa3Mepsl siuLl y pbI0? 3a CUeT Yero OHU TakK KPYITHBI?

75. Kak ob6pa3yeTcsi )KeNTOK TPy OBOreHe3e, KakK B/MsieT 00u/Iue »KesTKa Ha Xof, ipobnenusi? Kak
Ha3bIBAIOTCS TAKKE THIHI [pOOIeH s ?

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

77. Kak u rjje 06pa3yroTcs repebie KDOBeHOCHbIE COCYAbI U cepiie?

MeTozrueCcKre MaTepyasibl, OTNpe/ieIsiolye TIPOoLelyPy OLleHUBaHHS BBITIO/IHEHHS TabOpaTOpPHO
paboThI

JTaGopaTopHbie paboThI

OrnvcaHye MEeTOIUKY OLIeHUBAHUS BBITIO/IHEHHS Tab0opaTOPHBIX paboT: OljeHKa 3a BHITIO/THEHHe
nabopaTopHBIX PabOT CTABUTCS HA OCHOBAHWHY 3HAHUS TEOPETUUECKOTO MaTepuaria 1o TemMe paboThl,
YMeHUI ¥ HaBBIKOB MPUMEHEHUs 3HaHWI Ha MpaKTHKe, paboThl ¢ 000py0BaHUeM, aHATU3UPOBATh
pe3y/bTarhl paboThI.

Kpurtepuu ouieHKH

- 5 BBICTaB/IAETCA CTYAEHTY, €C/IH IeMOHCTPUPYIOTCSI 3HAHUS TEMBI, L€/ U 3a/iau JabopaTopHOM paboThl,
X0/1a paboThI, IEMOHCTPUPYETCS TO/THOe 3HaHWe TeOPeTUYeCKOr0 MaTeprasa 1o TemMe 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 BLIBO/OB, B/la/leHHe HABbIKAMH MPUK/IA[HON
JesATeIbHOCTH;

- 4 BLICTaB/IAETCS CTYAEHTY, €C/IH eMOHCTPUPYIOTCS 3HAHUS TEMBI, L[eJI U 3a/iau labopaTopHOM paboThl,
X0/1a pabOoThI, IEMOHCTPUPYETCS HETO/THOe 3HaHue (PaKTUUeCKOro MaTepHasa 1o TeMe 1abopaTopHO
paboThI (B mporjecce 0OCYKAeHUs], TIPH OTBETe Ha KOHTPOJIbHbIE BOIIPOCHI); IEMOHCTPUPYIOTCS
HEKOTOpPbIe HeJOCTaTKU YMeHHUs1 paboTaTh C C KOMITBIOTEPOM U TpadueCKUMH PejaKTOPaMH, TIPUMEHSITh
3HAHWS Ha TIPAaKTHUKe, HeIOCTAaTKK B/aZieHUs] HaBbIKaMH TIPUK/IaJHOM JieaTe/IbHOCTH U CITIOCOOHOCTH
aHa/IM3UPOBATh Pe3y/IbTaThl paboThl, POPMYTUPOBATh BBIBO/bI, POCIEXKUBATh TIPUUNHHO-C/I/ICTBEHHBIE
CBSI3U;

- 3 BLICTaBJISIETCS CTYAEHTY, €CJIU IeMOHCTPUPYIOTCSI HETIO/THbIE 3HAHUS LIe/A U 3aJ,a4 J1abopaTopHOH
paboThI, X07ia paboThI, IEMOHCTPUPYETCSI HEMTOJTHOE, HECUCTEMHOE 3HaHKe TeOPeTHUeCKOTro MaTeprasa
1o TeMe j1abopaTopHOii paboThI (B ripoljecce 06CyKAeHusl, TIPU OTBeTe Ha KOHTPOJ/IbHbIe BOTIPOCHI);
JIeMOHCTPHPYIOTCS 3aMeTHbIe HeJJOCTAaTKX B YMEHHH PabOTaTh C KOMITBIOTEPOM U rpadyue CKUMU
peJakTopaMu, MPUMeHSITh 3HaHUs Ha MPAKTHKe, HeJJOCTaTOYHO B/aZieeT HaBbIKaMH TIPUK/IaIHOM
JieITeIbHOCTH, CIIOCOOHOCTBIO aHA/IM3UPOBATh Pe3y/IbTaThl paboThl ¥ (HOPMYIMPOBATh BHIBOJI,
TIPOC/IE)KUBATH PUYUHHO-CJIe/ICTBEHHbIE CBSI3H;

- 2 BLICTABJISIETCS CTYAEHTY, €C/TH JeMOHCTPUPYIOTCS TIOJIHOE W/IH MOUTH MTOJTHOe OTCYTCTBHE 3HAHUS
11eJIM 1 3a/1au JlabopaTopHO paboThI, X0Aa paboThI, AEMOHCTPUPYETCS TIOTHOE WJTH TTOUTH 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 HeZOCTaTKU
yMeHHusi paboTaTh C KOMITbIOTEPOM UM rpaduuecKUMU peJJakTopaMu, NPUMEeHSITh 3HaHUsI Ha TPaKTHKe,
B/IafleHUs HaBbIKaMU TIPUK/IaZIHON JeATelbHOCTH, CIIOCOOHOCTH aHA/IM3UPOBATh Pe3y/IbTaThl Pad0OThI U
(hopMyTMpOBaTh BBIBO/|bI, TIPOC/IEXKUBATH IPUUMHHO-C/IeJCTBEHHbIE CBSI3U.

KypcoBas pabora

Ormvcanve KypcoBod paboTbl: KypcoBasi paboTa, Kak IPaBW/IO, BK/IIOUAeT TEOPETHUECKYI YacTb —
V3/I0)KeHWe TO3WLMH U TOJXOJ0B, C/IOXKMBLIMXCSI B HayKe IO [JaHHOMY BOIPOCY, U aHaJIUTHYECKYHO
(TpPaKTUUEeCKYI0 YacTb) — COZIep)Kalllyl0 aHaau3 mpobsieMbl Ha TIpUMepe KOHKPEeTHOW cuTyaruu (Ha
np¥Mepe TIpeJTpUsTHs], SKOJOrMueckod T1pobneMbl wiad uHOro o6wbekTa). KypcoBas pabora
00s13aTeNIbHOM TIOPSiZIKe COZIEP)KUT OITIaBlIeHHe, BBeZleHHe, B KOTOPOM (OPMY/MPYIOTCS Liesib U 3aJauy,
TeOpeTUYeCKUi paszies, MpakTUYeCcKUi pasziesl, MHOT/Ja MPOeKTHYIO YacTh, B KOTOPOM CTYJEeHT OTpakaeT
TIPOEKT pelleHHsT pPacCMaTpUBaeMol Mpo0IeMbl, 3aK/IOueHre, CIMCOK JIMTePaTyphl, U TIPUJIOYKEHHs T10
HeobxoguMocTH. O6beM KypcoBoil paboThkl MOXKeT BapbHUPOBAThCSI.

Kypcogas pabora 1o Teme

Tembl KypcoBbIX paboT 10 300/710THU

1.

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

OcobeHHOCTH CTpOE€HHA U 0MOJIOrUY TUUMHOK HEKOTOPBIX HACEKOMBIX, Pa3BUBAIOIIUXCS B BOJE.

Becrio3BoHOuHBIE, OOUTAarOIIME B BOZIe, 0COOEHHOCTH X CTPOEHUS ¥ OMOJIOTHH.
Io>xeBoii 4epBb, ero OUOIOTHS U 3HAYEHHe.

Baknenye BpeuTeny jeca.

Ba)kHeli1111ie BpeAUTE/TH TI/I0JOBOTO Cajia.

Becro3BoHOUHBIE, BCTPEYAIOLI[UECs B CTaPhIX TTHSIX.

JKu3Hb ¥ 3HaUEHKE MYDPaBbEB.

. Becrio3BoHOuHbIe, 0OUTarOIIME B TIOUBE, UX OMOJIOTHS U 3HaUEHHUe.

. Konopaickutii >kyk, O1o/orvst ero pa3BUTHs U PaclipoCTpaHeHUe.

. CTpexkossl, ux ctpoenre. OOpa3 XU3HU, pa3BUTHE U 3HAUEHHeE.

. Ctpoenue u buosiorus 1iel, ux 3HadeHue U Mepbl 60pLObI C HUMU.

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

. OcobeHHOCTH CTpOEHUsI U OHOIOTHS T1ayKOB.

. Hacekomrle, Beprytiye o01jeCcTBeHHbIN 00pa3 KU3HHU.

. 3alUTHBIE TIPUCTIOCOOeHNs1 Y 6eCrI03BOHOUHBIX.

. HeticTBre GpUTOHIMIOB Ha 6eCII03BOHOUHBIX.

. OKTOTapa3uThl NIPeCHOBOAHBIX PbIO.

. Buonorus u mopdosnorus rybok.

. [To3BOHOUHBIE )KMBOTHBIE BOJOEMOB U UX MOOEPEKHIA.

. Ce30HHast )KU3Hb MT03BOHOUHBIX )KUBOTHBIX M3y4aeMOro palioHa.

. PBIOBI MECTHBIX BOIOEMOB.

. Ppi6HOe x03s1icTBO B Pecrybmmike Baurkupum.

. 3eMHOBO/IHbIe M3yYaeMOro paiioHa.

. OcobenHoCTH O6MOIOTHY 1 TIOBE|eHMsT HEKOTOPBIX BH/JOB 36MHOBO/IHBIX M3y4aeMOro paiioHa.
. [IpecMbIKarolecst U3yyaeMoro paiioHa.

. I[ITuie! n3yyaeMoro parioHa.

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

. [lnvHaM1Ka OCeHHeTo TIpojieTa MTHUL] B U3y4aeMOM palioHe.

. TToBeieHM e B3POCIILIX MTHL] B IIEPUO/] Pa3MHOKEHHUS, POCT U Pa3BUTHE MTEHI[OB.
. 'ue3noBast 6rosiorusi Cu3oro romyos.

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

. BpesiHbie rpbI3yHbI U3yuaemoi obsactu (Kpast).

B
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36. I'pbI3yHBI M3 CeMelCTBa MBIIMHBIX — BPeJUTEe/IN CeJIbCKOrO XO35MCTBa.

37. I'pbI3yHBI-CHHAHTPOIIbI U UX CAHUTapPHO-3IHMeMHO0/IOrMUeCcKoe 3HaueHue.

38. OxoTHHUbe X0351HCTBO Pecrybnviku Bamkupum.

39. AkknMmaryr3alys NyLHbIX 38epeli B Poccuu.

40. ITpucriocobeHus: MIEKOTTUTAIOIINX K MePe)KMBaHUI0 HeO/1aronprsiTHOTO TIeprozia roza.

MeTtozruecKrie MaTepyasbl, ONpeZesoLye TpoLelypy OLieHHBaHus BbITIoHeHNs1 KypcoBoii paboTsl

MeTozvKa OLleHMBAHUS BHITIO/THEHHST KYPCOBOM PabOTHI: OIeHKa 3a BIIIOJTHEHHe KypCOBOM paboThl
CTaBUTCSI Ha OCHOBAHUM KaueCTBa cofiep>kaHusi paboThl (HoCTkeHHe C(hOPMYTMPOBAaHHOM 1Ie/N U
pellleHue 3a/ia4, [T0JIHOTA PAaCKPbITHS TeMbl, CHCTEMHOCTb [T0/IX0/la, OTPa’KeHHe 3HaHUM JINTeparypsl U
pas/IMYHbIX TOYEK 3peHHUs [10 TeMe, HOPMaTUBHO-TEXHO/IOTMYeCKUX JOKYMEHTOB, apryMeHTUPOBaHHOe
0b60CHOBaHMe BBHIBOZIOB U TIPeJIIOKeHHH); coOMoAeHre rpadyika BBITIOMHEHNsI KYPCOBOM paboThl; 3a
KayeCTBO JJOK/1a/la Ha 3aljiTe KypcoBOi paboThL.

Kpurepumu orjeHku:

5 BbICTaB/IsAeTCS CTYLEHTY, eC/iv

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

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

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

4. CaMOCTOSTe/TbHOCTh BBITIO/THEHHS pabOTHI.

5. Hannume npakTuyeckux peKoMeHJaLum.

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

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

4 BBLICTAB/ISIETCS CTYAEHTY, eC/Iu:

1. Tema KypcoBo#i paboThI aKTyasibHa; COZiepKaHHe COOTBETCTBYeT BLIOpaHHOI TeMe.

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

3. [IpucyTCTBYyeT JI0rMKa, eCTb HeZJoYeTbl B PAMOTHOCTH U CTHUJIe U3/I0KEeHUS,

4. TIpuCyTCTByeT CaMOCTOSTE/TBHOCTh B BHITIO/THEHUN PabOTHI.

5. Hannume npakTuyeckux peKoMeHJaLum.

6. KauecTBo oopmieHus TeKCTa, pUCYHKOB, CXeM, Tab/IHL], TPaBUIbHOCTh O(OPM/IEHHS CIIMCKa
VICTI0/Tb30BaHHOM JIUTePaTypbl UMeeT He3HaunTe/bHble HeJloueThl (HeJ0CTaTouyHasi HOBU3HA U3yYeHHON
JIUTEpaTypsbl).

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

3 BBICTAB/IAETCS CTYZEHTY, eC/IN:

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

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

3. [IpucyTCTBYyeT JI0rMKa, eCTb HeZJoYeTbl B PAMOTHOCTH U CTHUJIe U3/I0KEeHUS,

4. CaMOCTOSATEe/ILHOCTh 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
JIUTEpaTypsbl).

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

0 BBICTAB/IAETCS CTYZEHTY, eC/IN:

1. Tema KypcoBoii pabOThI He aKTya/lbHa; COZiep’KaHre He COOTBETCTBYEeT BIOPaHHOM TeMe.

2. I'naBe1 1 aparpadbl He COOTBETCTBYIOT CO/iep>KaHHI0 KypPCOBOM pabOThI; HET BBIBOJOB 110
rojpaszesnam U pasjesam.

3. Jlorvka OTCyTCTBYeT, eCTb 3HaYUTe/IbHble HeloueThbl B IPAMOTHOCTH U CTUJIE U3/I0XKEHU,
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4. CaMOCTOSATeTbHOCTb B BBITIOJIHEHUM PaOOThI KpaiiHe HU3Kasl.

5. OTcyTCTBHE TIPAKTHYECKUX PeKOMeH 1aLihi.

6. KauectBo ohopmiieHUs TEKCTa, PUCYHKOB, CXeM, TabJ/IHLI, IPaBUIbHOCTb OOPMJIEHUS CTIMCKA
VICTI0/Tb30BaHHOM JIUTepaTypbl UMeeT 3HauuTe/bHble HeloueThl (HeJ0CTaTouHasi HOBU3HA U3yUeHHOU
JIMTepaTypsl).

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

9K3aMeHaI[HOHHbIEe OW/IeThI

OK3ameH (3aueT) sIB/IsSIeTCsI OLIEHOUHBIM CPeZICTBOM /Jisi BCEX 3TaroB 0CBOeHHUs KomrmeTeHLy. CTpyKTypa
JK3aMeHalMOHHOTo OusieTta: B OmsieTe yka3biBaeTcsl KaeJpa B paMKaxX Harpy3ku KOTODOM peanu3yeTcs
JAHHas1 AVCLUTUIMHA, popMa oOyueHus], HarpaB/ieHre U MPodU/b MOJTOTOBKHY, /laTa yTBEPXKAeHUsT; OuieT
MOJKET BK/TFOUaTh B cebsi TeopeTrueckuii(re) Borpoc(bl) ¥ MpakTHUYeCKoe 3a/jaHue (Keiic-3a/jaHue).

[TprmepHBbIe 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 cBefjeHus1 U3 UCTOPUM 300JI0THH.

OCHOBHBbIE NPUHLUIIBI KJIACCU(PUKALUU )KUBOTHBIX, TIOHSTUE O €CTECTBEHHON CUCTEMe YKUBOTHOTO
MUpa U NpeJCTaB/lIeHns O [VIaBHEHIINX CUCTeMaTH4YeCKUX KaTeropursix.

OO611ast xapakTepucTHKa nozLapcTBa OJHOK/IETOUHBIX.

OG6mmast xapakrepucTrka Tra CapkoMacTuroopsi.

Knacc KopHeHoxxku. AMe6a 00bIKHOBeHHas, CTpOeHue, MUTaHue, JABWKeHUe, IbIXaHue,
Bbl/le/IeHHe, pa3MHOXKeHHe, CUCTeMaTh4eCcKoe I0JI0KeHHe.

Ortpsiz PakoBrHHBIe ameObl. Oco6eHHOCTH CcTpoeHusi. TUIbI pakoBHH. Pa3MHOKeHue.
Pacrnipoctpanenue, nipescTaBUTeNN.

Otpsig, Popamunrdepbl. OcoOeHHOCTU CTPOeHUs U pasMHOXKeHUs1. [IpakThuecKoe 3HaYeHue.
[u3enTepuiiHas ame0a 1 ee TlaToreHHoe 3HaueHWe. JKU3HEHHBIN LIWK/ U TyTH 3apayKeHMsI.
Knacc JlyueBuku, ocobeHHoCTH cTpoeHusi. Ckenet. O6pa3 »ku3Hu. [IpakTrueckoe 3HaueHuUe.
Knacc ComHeunnku. OcoOeHHOCTH CTPOEHHUSI LUTOTUIa3MbI U TICEBJOTIONUM. PasMHOXKeHHe,
pacIipoCTpOHeHue.

OO6rmast xapakTepucTHKa noATHma JKryTUKOHOCLIBL.

OBIVIeHa 3eJleHasi, CTpOeHue, IUTaHue, IBWKeHUe, pa3MHOXKeHUe, CUCTeMaTHhyeCKoe T10JI0’KeHue.
[TapasuTHueckue KUHETOIUIaCTU/BI: TPUITAHOCOMBI U JIEMIIIMaHUH, BbI3bIBaeMble UMY
3abomneBaHusl.

[MoaTun OnanrHoBBIe, 0COOEHHOCTH CTPOEHUS M KM3HEHHOTO L[MK/Ia Ha TIPMepe OTaIiHbI
JSITyIIaybei.

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

Ortpsiz BonmbBOKCOBBIE, 0COOEHHOCTY CTPOEHUS M pa3MHOKEHHUSI.

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

Ortpsig ['perapuHbl, 0COOEHHOCTH CTPOEHUS, LUK/ Pa3BUTHSI.

Otpsig, Kokiwignu,. Oco6eHHOCTH CTPOEHUsI B CBSI3U C BHYTPUK/IETOYHBIM I1apa3uTH3MOM.
MansipuiiHbIi T171a3MO/MHM, 0COOEHHOCTH KU3HEHHOTOo 1[MK/1a. boprba ¢ Mansipueit u ee
IepeHOCYNKaMH.

Knacc Pecanunsie nHgdy3opuu. Cuctematrrnyeckoe nojioxKeHre HH(Y30pUU-Ty(QesbKU.
[pencraBuTenu nogkaaccoB KpyropecHrnunsie u CrimpasbHOpe CHUUHbIE UH(Y30PUH,
0COOEHHOCTH CTPOeHUsI U OHOOTHH.

PasMHoxeHue nH(y30puid. 3HaueHHe TI0JI0BOTO MpolLiecca Ha pUMepe KOHBIOTalvH.
VHdy30prn-cUMOMOHTHI U3 JKeJly/Ka KBayHbIX U UX 3HaUeHHe.

OcobeHHOCTH OpraHM3aluy COCyIyX nHQy3opuid. VX oTinure U CX0CTBO C peCHUYHBIMU
VH(QY30pHSIMHU.
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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.

dunoreHeTUeCKHe OTHOLIEHHS B ofapcTBe [IpocTeiiyx, MpOUCX0KAeH e TPOCTeHIINX.
XapakTeprCTHKa MHOTOKJIETOUHBIX JKUBOTHBIX. Teopusi TPOMCXOXKAeHUsI MHOTOK/IETOUHBIX
JKUBOTHBIX.

OO6111ast xapakTepuCTHKa T'yOOK KaK HU3LIMX MHOTOK/IETOYHBIX KUBOTHBIX, KIIeTOUHBIM COCTaB,
pa3MHOKeHUe U pa3BUTHe.

OO611ast xapakTepuCTHKa THIa KuilieuHornosnocTHeIe.

OG6mmast xapakTepucTHKa Kinacca ['mapounsgsbie. [TomnonaHbA 1 Me[y301JHBIN TUTIBI CTPOEHHS Ha
niprMepe 00esTnn.

'uzpa, ee fBY>KeHUe, MUTaHUe, 3all{MTa, Pa3MHOKEHHMe U CUCTeMaTHUeCKOoe TIO/I0KeHHe.
Oob1jast xapakTeprcTrKa Kinacca CiudougHbie. YepThbl 60/1ee BLICOKOM OpraHU3al|uu 1o
CpaBHEHMIO C THApoUHbIMU. [IpakTHUecKoe 3HaYeHue.

Pa3MHO)XeHVe U LMK/ Pa3BUTHS CLIM(OUJHBIX Ha IPUMepe aypesiuu, CUCTeMaThueCKoe
TIOJIOKEHHe.

Kracc KopasnnoBbie nonuribl. UepThl 60/iee BHICOKOM OpraHu3alidy 10 CPABHEHUIO C
TUPOUHBIMU U cLiubougHbIMU. [IpakTHUecKoe 3HaUeHue.

KoHckast akTUHUS, TMTaHKe, 3allliTa, pa3MHOKeHHUe, CCTeMaTHdecKoe ToJIoKeHHe U CUMOKO03.
OO6rmast xapakTepuCTHKa TpeOHEBUKOB.

[TporcxoxaeHue 1 (prnoreHeTHYECKre CBSI3U B TUIe KUIIeYHOII0/IOCTHBIE.

OO61mas xapakTepucTrka Tvma [1nockue yepBi. Bo3HUKHOBeHHe ByCTOPOHHEH CMMeTpPHH,
TIOBbIIIeHHe 00I1ero ypoBHsI OpraHM3al{iM IJI0CKUX uepBeli 110 CpaBHEHUIO C
KWIIeYHOMOOCTHBIMM.

OcobeHHOCTH OopraHu3alvy Kjiacca PecHuuHbIe uepBy. (OnUTenuii, MyCKy/aTypa, TuTaHue,
OpraHbl Bbl/|e/IeHUs], OpraHbl UYBCTB, pa3MHOKEHHeE.

Knacc Cocanbimku. OTirure opraHu3aldy TpeMaro/, OT TypbOensisipyi, CBsi3aHHbIe C
TIpUCIIOCOO/IeHHeM K H/0TIapa3uTHYeCKOMY 00pa3y >KHU3HH.

[TeueHOUHBIN COCABILMK, MOP(OIOTHS, LUK/ Pa3BUTHS, BbI3bIBaeMoe 3a00/ieBaHre, Mepbl
NIPOGU/IAKTUKU 1 OOPBOBI, CICTeMaTHUeCKOe TT0JIOKEeHHEe

JIaHLIeTOBUHBIN COCabIIMK, MOpdosorus, 6uosorusi. Mepbl 60pb0bI U TIPODUIAKTUKH
JUKpOLie/Ino3a.

Kormaunmii (cubupckuit) cocanbiiyk, Mopdosorus, LUK/ Pa3BUTHS, BbI3biBaeMoe 3abosieBaHue,
Mepbl POGUIAKTUKY U O0pBOBI, CHCTEMaTHUeCKOe TTO/I0KeHHe.

KpoesiHoi cocanbiiuk. OcobeHHOCTH MOpdoioruu, 6ronoruu. Mepbl MPOPUIAKTUKHU.
XapakTepHble YepThl B CTPO€HUY MOHOT@HeTHUUYeCKUX COCAaJIbIMKOB, CBSI3aHHbIE C
9KTOMapasuTHUeCKUM 00pa30M )KU3HHU Ha TpUMepe 1apasuToB phIo.

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

[Iupokuii neHTer, Mopdosorys, myTy 3apaxeHust, boprba c HIM.

CBUHOM conuTep, MOP(OIOTUs, )XKU3HEHHBIN LIMKJI, [TyTH 3apa’keHusi, Mepbl NPO(UIaKTUKA U
60pbOBI, CCTEMATHUE CKOEe

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

N

oo

VcTopust 300/10r1M O3BOHOYHBIX. POJIb pyCCKUX yUeHBIX B Pa3BUTHU 300/I0TMUeCKOU HayKH.
OO0111ast xapaKTepUCTHKA TUIA XOP/IOBBIX U UX MECTO CpPeJiy IPYTUX THUTIOB KMBOTHOTO L]apCTBa.
OO61mye yepTbl OpraHU3alii XOPAOBBIX B CDABHEHHH C HEKOTOPHIMU I'PyIIaMy 6eCrio3BOHOUHBIX
JKUBOTHBIX. 3HaUeHHe XOPZOBbIX B KPYTOBOPOTE BEILeCTB B IIPUPO/ie U B )KU3HU JIFOZEH.
BecuepenHbie kKak Hanbo/ee MPUMHUTHBHBIE XOpZ0BBIe. OCOOEHHOCTH OpraHU3aLuy OecyeperHbIX
Ha IIpUMepe JIaHL[eTHUKA.

[TpoucxoxaeHre 1 BOJIOLMS OecueperHbIX.

OO0111ast XxapaKTepUCTHKA TIOATUIIA TMUMHOYHOXOD/OBLIX Ha MpUMepe OJUHOUHOM acLUUMN.
Knaccst Actmayu, Canbibl 1 AnneHJUKy/isipyn. VIX posb B COBpeMeHHBIX MOPCKUX OHOL[eHO3ax.
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10.
11.

12.

13.

14.

15.
16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

[To3BOHOUHBIE KaK MIPOrPeCCUBHAs BeTBb )KUBOTHBIX, Mepele/IiX K MOIBIKHOMY 00pa3sy
YKU3HU, aKTUBHOMY TTUTAHHUIO U LIUPOKO PacrpoCTPaHeHHBIX B pa3HO0Opa3HbIX KU3HEHHBIX
YCJIOBUSIX.

OCHOBHbIe UepThl OpraHK3al[iK MO3BOHOUHBIX KUBOTHBIX. Knaccudukarys nogrurna
M03BOHOYHBIX.

[TporcxoxaeHre 1 3BO/IOLMS TTO3BOHOUHBIX )KUBOTHBIX.

OcobeHHOCTH OpraHM3aly KPyIJIOPOThIX Kak Harbosiee IPUMHUTHBHBIX COBPEMEHHBIX
M03BOHOYHBIX.

[IIuTKOBBIEe — BBIMEPINHM K/1acC OeCuemoCTHbIX, COBpEMeHHbIe MOAK/IACChl: MUHOTH U MUKCHHBI.
PacripocTpaHeHMe 1 X0351CTBEHHOE 3HaYeHHe.

OO61masi XxapaKTepUCTHKA YeTI0OCTHOPOTHIX, KaK TIEPBUYHO-COYeTaroIHe YepThl TPUMHUTHUBHOMN
opraHu3saiuu (ckesieT, kabepHbIi arrapar U Jp.) C IPOrpecCUBHBIMUA 0COOEHHOCTSIMU (HepBHast
CUCTeMa, Pa3MHOXKEHHe).

OO611ast xapakTepucTrKa Kinacca XpsieBbix poib (Chondrichthyes). ITporpeccrBHbIe 1
NIPUMUTHBHBIE 0COOEHHOCTH X OpraHH3aliu.

OCHOBHbIEe UepThl CTPOEHHUs TJIaCTUHUATOKabepHbIX pbIO Ha MpUMepe aKy/ibl.

Hapotpsim Akynbl (Selachomorpha). OcHOBHBIe OTpPsifibl, CEMeIMCTBa, BU/IbI, OUOJIOTHS, SKOJIOTHS U
VX TIPOMBICJ/IOBO€ 3HAUYeHHe.

Hapotpsia Ckatel (Batomorpha). XapakTeprcTrKa OCHOBHBIX OTPSI[IOB, CEMEeNCTB, BUZIOB B CBS3U
C rpucriocobsieHreM K TiesiarhdeCKOMY U TPUJOHHOMY 00pa3y »KU3HU.

[Mogknacc LensHoronosbie wiv CautHouepenHbie (Holocephali), oTpsigel, cemeiicTBa, pofibl U
BU/bl. OCHOBHBIE UepThl OpraHM3alvy, PaclipoCTpaHeHue, SKOJI0THs U 3HAUeHHe L1e/TbHOTO/IOBbIX
phIO.

[Mogkacc Jlonacrenepbix poid (Sarcopterygii). [TpoucxoxkaeHre, 0CHOBHbBIE TIPOTPECCHUBHEIE
yepTbl. OTpsiZibl, CEMeICTBa, NpeJCTaBUTeNN U XapaKTeprUCTHUKA.

Kracc Kocthbie peibbl (Osteichthyes) u ux o61iast xapakrepucTrika. MHOTOUMC/IEHHOCTb,
MHOroobpasue 3Toro Kjacca B CBSI3W C Pa3/IMUHBIMU YCIOBHUSMH UX CylleCTBOBaHMs. [leneHne Ha
MO/JK/1aCChl.

Otpsiget Cenbaeobpasnsie (Clupeiformes), Jlococeobpastsie (Salmoniformes). XapakrepucTrka
OCHOBHBIX C€MeMCTB, BU/I0B, UX PACIIPOCTPOHEHNE Y HAPOJHOXO3SIMICTBEHHOE 3HaueHue.
Ortpsiger 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, 5Kosorus, IpoMBbIC/IOBOe 3HaueHHe pri0 U3 oTpsifoB CapraHoobpa3HbIx
(Beloniformes), Tpeckoobpa3nbix (Gadiformes) 1 Komommkoo6pa3subix (Gasterosteiformes).
Hapotpsim Koctucteie pribbl (Teleostei) kak Hanbosiee MHOTOUMC/IEHHAs ¥ TIPOL[BETAOIIAs! BETBb
nyyeriepbiX pbi0. UepThl CTPOEHHsl, OCHOBHbIE CEMEICTBA U UX X03WCTBEHHOe 3HaueHue.
Cuctematrika otpsizia OkyHeo6pa3nbix (Perciformes), kak oOimpHasi, JO0BOJILHO pa3HOOOpa3Hast
Tpyrira MOPCKUX U TIPeCHOBOJHBIX pbi0. OCHOBHBIE BU/Ibl, XapaKTePHUCTHUKA U XO3SICTBEHHOE
3HaueHue.

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

Hapotpsiz [IBosikoabimariye (Dipneustomorpha) — cBoeobpa3Hasi rpyria ¢ BecbMa
TIPOTrPeCcCUBHBIMU YepTaMu NPUCTIOCcobieHuit K )ku3Hu. OCHOBHBIE OTPSi/IbI, CeMeCTBa, BU/IbI, UX
TpU3HaKH, OHoIorHYecKre 0COOEHHOCTH 1 paclipoCTpaHeHue.

OcobeHHoCTH opraHu3aluu nogksacca Jlyyerepoix (Actinopterygii) Ha mpumepe okyHs. [eneHue
TMOZIKJ/Iacca Ha HaJlOTPsi/ibl, OTPSiZIbl U MX Ba)KHEHILIMe Mpe/jCTaBUTeNH.

YepThl opraHy3aliyiy JpeBHUX KUCTeTephIX PbI0 B CBS3U CO CBOe0OpasreM yC/IOBUM KU3HU B
TIpeCHBIX BOZIoeMax B KOHLIE 11ajie030s1. 3HaueHWe KUCTeTepbIX PbI0 /1711 TOHUMaHUs
TIPOMCXOXK/IeHUsI Ha3eMHbIX [T03BOHOYHBIX.
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YcnoBust xu3HM peI0 B BoAHOU cpefie. [IprunHbl Murparmid. [Tutanue, 00beKThI MATAHUS,
TipreMbl KOPMO/[00bIBaHUSI.

Pa3mHO)KeHHe, ero 0COOEHHOCTH y pa3HbIX TPYMIT PbI0 B CBSI3U C UX YC/IOBUSMHU OOWTaHUSI.
[MnogoButoctb. CpoKK pa3MHOXKeHHs1. [IpruMepbi 3a00THI 0 TIOTOMCTBE.

. BeposiTHBIE (hroreHeTHUECKHE CBSI3M HU3IIMX YeperHbIX ¢ OecuepernHbiMU. /Be BeTBU B

Pa3BUTHUU YeperHbIX: OecyetOCTHbIE U UeTHOCTHEIE.

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

Mopdonorrnueckre rpeobpa3oBaHust TO3BOHOYHBIX KMBOTHBIX, 00y C/IOBIIeHHbIE BBIXOJ|OM Ha
CyLLy.

Baknenimue afianranioHHble U3MEHEHUs B [IOKPOBAX, CKeJleTe U OpraHax JBY)KeHHs, B CUCTeMax
OpraHoOB JibIXaHusi, KPOBOOOpall|eHusl, BblJje/IeHUs] U Pa3MHOKeHHsI Ha3eMHbIX TT03BOHOYHBIX B
CBSI3U C )KM3HBIO B HA3€MHO-BO3/YLLIHOU Cpejie.

OO011jast XxapakTeprcTHKa Kaacca AmMdubuii (Amphibia) B cBsi3u ¢ 3eMHOBOAHBIM 00pa30M >KU3HMU.
OCHOBHBIe UepThl OpraHv3alyy Ha [pyuMepe JISATYIIKH.

Otpsiz, XBocTarbie ampubuu (Caudata) — HaumMeHee crieLiaIM3UpOBaHHasi IPYTINa >XUBOTHBIX.
HekoTtopble uepThbl Opranu3alyu 1 6uonoruu. BakHeiiiie ceMeiicTBa, TIPeACTaBUTEIH, YEPThI
6uosoruu, pacripocrpasenue. JKUBoTHbIe, 3aHeceHHbIe B KpacHyto kHury PB.

Ortpsiz BesHorve am¢pubum (Apoda) - Hanbosee crienvany3MpOBaHHAast ¥ IPUMUTHUBHAS IPYIIIA.
YepThl OpraHu3alivy, I7iaBHbIe Mpe/[CTaBUTe, 0COOeHHOCTH pa3MHOXKEeHUS U PaclipoCTpaHeHHe.
Otpsig becxBocthie ampubuu (Ecaudata) — Hauboee MHOTOUMC/IEHHAS U IIIAPOKO
pacripocTpaHeHHas rpyrra. Begyiijue cemeiicTBa, npe/iCTaBUTeNH, YepThl OMOIOTHY,
pacrnipoctpaHeHue. JKUBOTHBIe, 3aHeceHHble B KpacHytro kHury Pb.

. [TepBbie am¢prbUM, UepThl UX CTPOEHUsI U BEPOSTHOTO 00pa3a Xu3Hu. YepThl CXO/CTBA C

JPEBHUMU KHCTerepbIMU peibaMu. BeposiTHasi CBs3b ipeBHUX amM(puOUii ¢ COBpeMeHHBIMU
OTpSiAaMU.

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

OcobeHHOCTH MIUTaHUs], pa3MHOKeHUsT aM(rOUii B pa3/TMUHBIX YC/IOBUSX cpefibl. HeoTeHuUs.
['opoBOM LMK/ JKW3HMU.

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

AjanTUBHOE 3HaueHUe 3apO/IbIILIeBhIX U SHLeBbIX 000/10ueK B 3BOJOLMH aMHUOT. OcobeHHOCTH
JBIXaHWsI ¥ Pa3MHOYKEHUSI B CBSI3U C Ha3eMHBIM 00pa30M >KH3HH.

XapakTepyCTHKa PeNTUINK Kak HU3IIKUX aMHHUOT. [IpucriocobieHre K Ha3eMHOMY
CYIL{eCTBOBAHHMIO, 0COOEHHOCTH OPTraHU3aLMK PETH/INM Ha ITpUMepe SIIepPULIbL.

Otpsig, KnroBoronossie (Rhynchocephalia) - npumutrBHOCTE Opranu3aiiuv. OCHOBHbIe
CeMeiCTBa, BUABI, 4epThl MX Ouonorur. OcobeHHOCTH pacripoCTpaHeHusl.

Otpsig Yernyiiuatsie (Squamata) — Harbosiee MHOTOUMC/IeHHAst ¥ HbIHe TPOL{BeTaro1[asi TpyTra
pentunmid. [1ofoTpsAbL, TaBHelIIMe pecTaBuTe . UepThl OpraHu3alyu, 61osoruy,
pacripoctpaHeHnue. JKUBOTHbIe, 3aHeceHHble B KpacHyro KHury Pb.

Orpsiz, Kpokoguset (Crocodilia) — Hanbosiee BEICOKOOPraHM30BaHHbIE PENTUINN. BaxkHelmme
cemeliCcTBa, BU/Ibl, OMOJIOTHsI, PaCTIpOCTPaHeHHUe.

Ortpsig Uepenaxu (Chelonia) — Hanboree fpeBHue crieliasu3UpOBaHHbIE TPYIIIBI PETITHIHH.
OcobeHHocTy opranu3aiuy. [lofoTpsibl, ceMeiicTBa, BaKHeHIlIMe MpeJcTaBUTeNnd, bruosorus,
pacrnipoctpaHeHue. JKUBOTHBIe, 3aHeceHHble B KpacHytro kHury Pb.

VI3MeHeHue yC/I0BUM CylljeCTBOBaHMS MPeCMBIKAIOLMXCS B KOHL[e Me303051 U TIPUUMHBI
BBIMUPAHUsI OOJTBIINX TPYTIIT PENTUTAH.

BeposiTHbIe ITyTU BO3HUKHOBEHHS 1 BOJIFOL[UM M1ePBOSILLIEPOB, Yepernax, KpOKOJW/IOB U
yelryiuarteix. Vi3MeHeHMe yC/I0BUI CyIlleCTBOBAHUS IPEBHUX PeNTUINM U MPUUKHBI BEBIMADAHUS
Oo/BIIMHCTBA UX IpymIl. 53. 3HaueHHe (PaKTOPOB Cpe/ibl /1JIsi CYIL[eCTBOBAHUS U PACIIPOCTPAHeHUsI
pernrtuini. [Iuranue, pasMHOXXeHHe, IJIOZOBUTOCTb. ['0Z10BOM LMK/ pENTUIUN.
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Ponb npecMbIKaroLImxcst B OuorjeHo3ax. 3HaUeHe PeNTU/INH /1711 YesloBeKa. SI0BUThIe 3Men.
Oxpana pentuivid. Bujpl, BHeceHHble B KpacHyto kHury Pb.

OO61masi xapaKTepUCTHKA NTHUL] KaK TIPOrPeCCUBHOM BETBU BBICIIMX TT03BOHOUHBIX )KUBOTHBIX.
[Tpeobpa3oBaHue B MOKPOBAX U CKeJieTe, CBsi3aHHbIE C M0JIETOM.

Oprassl JpIXaHusl OTUL U UX cTpoeHue. [TonydyHKIMOHAMbHOCTb [jbIXaTe/IbHOW CUCTEMBI.
3aBHUCUMOCTh pabOoThI /IbIXaTebHOW ¥ KPOBEHOCHOM CHUCTEM OT /IBUraTeIbHOW aKTUBHOCTH U
pasmepoB Tesa NTUL]. TelyIOKPOBHOCTh U MeXaHW3MbI TepMOJIET Y ISALIUH.

OcobeHHOCTH CTpOeHusi cKesieTa NTULl. OpraHbl KpoBooOpalljeH!s, UX CTPOeHHe U
(yHKLMOHYMpOBaHHWe. 3HaueHue yC/I0)KHEeHUs1 HepBHOW CUCTeMbI IITHL.

OpraHbl yyBCTB: 000HsIHUE, CTyX, 3peHHe, OCsi3aHue 1 BKyC. 3ByKooOpa3oBaHue y TITHLI.
Oxonokauus. OpraHsl Beljie/IeHUs U UX CTPOeHUe.

Hapotpsig [Tunreussl (Impennes). OcobeHHOCTH OpraHM3aLiyiy, BU/bl U UX paclpoCcTpaHeHue.
O6pas3 >KK3HH.

Hapotpsz beckuneBsbie, unu Ctpaycosble nTviipl (Ratitae). IX 0CHOBHbIe OT/IMUMTE/IbHBIE UEPTHI.
PacripocTpanenue, 6rosnorusi.

Ortpsig I'arapoo6pa3nbie (Gaviiformes). [TpucnocoburesibHbie 0COO€HHOCTH OpraHU3al[uK U
obpasa xu3HU. Pacnpoctpanenue. I1tuipl, 3aHeceHHble B KpacHyto kuury PB.

Ortpsin [Torankoobpa3sseie (Podicipediformes). Oco6eHHOCTH opraHU3alvy, paclpoCTpaHeHue.
IIpencraButenu. Buzpl, 3aHeceHHsle B KpacHyro KHUTY Pb.

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

Ortpsig [Temkanoo6pasHeie (Podicipediformes). OcobeHHOCTH OpraHU3alvy, pacrpoCcTpaHeHue.
CemeliCcTBa U UX NPe/CTaBUTEJIH.

Otpsiz I'yceobpa3nbie (Anseriformes). BaskHedivie ceMelicTBa, X OCHOBHBIE TIPe/ICTaBUTEH.
OcobeHHOCTH OpraHM3aly ¥ 6rosoruy. 3HaueHne Tyceobpa3HbIX B IMYHOM MIPOMBICTTE, B
CcriopTUBHOM oxoTe. [IporcxoxkaeHre JoMalHUX T'ycel, yTok. Buabl, 3aHeceHHble B KpacHyto
KHUry Pb.

Otpsin CokonoobpasHseie (Falconiformes). OcobeHHOCTH opraHu3aiuy U 6uosnorud. ITogoTpsibl,
CeMeiCTBa 1 OCHOBHBIE BH/Ibl. 3HAUEHHE COKOI000Pa3HbIX B CMbCKOM, JIECHOM U OXOTHUYECKOM
xo3siicTBax. Buspl, 3aHecenHble B KpacHyto kaury Poccuu u Pb.

Ortpsiz Kypoobpasusie (Galliformes). OcobnHoCTH opranu3anuy. BakHelime cemelicTBa 1
Tpe/iCTaBUTe/NIN. 3HaUeHHe UX B JMYHOM NpoMbIciie. [IponcxoxieHre foMalllHUX Kyp, UHJEeK,
Lecapok u ap. IIpeacrasureny, 3aHeceHHble B KpacHyro kHury Pb.

Ortpsin XKypaeneobpasubie (Gruiformes). OcobeHHOCTH opraHu3alyu, 61U0IOTHN U
pacrpocTtpaHeHue. BaxxHelie ceMelCTBa, npeicTaBuTe . Buspl, 3aHeceHHble B KpacHyro
kHury Poccuu u Pb.

Otpsizbl PrkankoobpasHeie (Charadriiformes), Aucroobpasssie (Ciconiiformes). OcobeHHOCTH
opraHu3aiuu, 6uoJIoruu 1 pactpocTpaHeHus. OCHOBHbIE CeMeNCTBa U UX Mpe/icTaBuTeu. Bupi,
3aHeceHHble B KpacHyro kHury Pb.

Otpsin CoBoobOpa3nbie (Strigiformes). OcobeHHOCTH opraHu3alii. Ba)kHelle ceMeicTBa,
npezacraBuTesii. Buzpl, 3aHeceHHsle B KpacHyro Kuury Pb.

Otpsin BopobsrHoobpa3sHeie (Passeriformes). Oco6eHHOCTH opraHU3ariu, OMOIOTHH,
pacripocTtpaHeHue. [ 1aBHel1ve IOAOTPsAABI U NpefcTaBuTenn. IIpakTueckoe 3HaueHue
BOpoObMHOOOPa3HbIX NTHLL. Buzibl, 3aHeceHHble B KpacHyto Kaury PB.

Orpsiz Kykymkoo6passsie (Cuculiformes). Ocobennoctr 6uonoruu. IlogoTpsiabl. OCHOBHBIE
TIpe/iCTaBUTEIH.

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

Ortpsiz Pakuieo6pasneie (Caraciiformes). OcHoBHbIe ogoTpsiibl. O6pa3s >ku3Hu. YepTsl
opraHusauuu. Buael, 3aHeceHHble B KpacHyro KHury Pb.

Ortpsiz Jstnoobpasnsie (Piciformes). Haubonee pacnpocrpanenHsie nipefcraBuTenn. Obpas
)KU3HHU. 3HaueHue JAT/I0B JJis IECHOTO X035MCTBa.
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BnusiHue ¢akTOpOB Cpe/ibl Ha YCI0BUS CyILLleCTBOBAHMS M paclipocTpaHeHus NTyL. [of0BoM LUK
»Ku3Hu ritutl. [IporpeccrBHbIe 0COOEHHOCTH UX Pa3MHOKeHUsI M SMOPHUOHU3AL[UH.

[TTHLBI OTKPBITO- U 3aKPBITO THE3ASALMECS], KOJIOHUa/IbHbIe U TeppyuTopuanbHble. HacikuBanue 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 pasMellleHHs] Ha 3UMOBKaX.

[TTuwb cemeiictB CuHuLeBble, BotopkoBbie, OBcsiHKOBBIe. [IpeacTaBuTenu, 6uonorus,
pacrpocTpaHeHue

OO611ast xapakTepuCTHKa Kinacca Miekonuraroiux (Mammalia) kak Hanbosiee
BBICOKOOPTaHM30BaHHbIX [I03BOHOUHBIX JKMUBOTHBIX. OCHOBHBIE ITPOrPeCCHUBHBIE YePThI
OpraHu3aLui.

Wudpaknacc Cymuarsie (Marsupialia), wiu Husiime 3Bepu, Haubosiee pacripocTpaHeHHbIe
ceMeliCTBa U TIpe/iCTaBUTe/N. XapaKTepHble Mopdosioruueckre u bruonoruyeckrie 0Co0eHHOCTH
cyMuarbIX. PasMHOKeHUe 1 pa3sBUTHeE.

Otpsiz OgHonpxoHble (Monotremata). Oco6eHHOCTH OpraHM3aLum, 61oioruy,
pacripoctpaHeHusi. OCHOBHBIe CeMeNCTBa, pefiCTaBUTeJIH.

Ortpsip Hacekomosianble (Insectivora). I'pyrirna, coxpaHuBiiiasi HaubO/bIYH0 6/IM30CTh K [peBHUM
BBICIIMM MyIeKoruTaromM. OcobeHHOCTH UX cTpoeHus. OCHOBHBIE CeMeICTBa U TIPe/[CTaBUTETH.
Pacripoctpanenue.

Ortpsiz, Pykokpbuisie (Chiroptera). O6iias xapakteprictika. OCHOBHBIE TIOOTPSBI,
nipezscraBuTesid. Crieldryeckrie YepThbl OPUEHTALIMU B CBSI3U C JIeTarolMM 00pa3oM >KHU3HHU.
Buzpl, 3aHeceHHble B KpacHy0 KHUTY Pb.

Ortpsig [Tpumatsl (Primates). O611asi aHaTOMUUeCKasi XxapakTepucTrka. CrucTeMaTHKa U 9KOJIOTHsl.
Orpsiz 3aiieobpassseie (Lagomorpha). Obimas xapakTepucTtrka. [IpakTryeckoe 3HaUeHHe
OCHOBHBIX BUJI0B. BU/ibl, 3aHeceHHbIe B KpacHyto KHUTY Pb.

Ortpsiz I'peisynsl (Rodentia). Obrmas 6ronornyeckasi 1 aHaTOMO- (DPHU3HOIOTHUEeCKast
xapakTepucTvka. OCHOBHbIE CEMeNCTBa U UX NpejcTaBuTeny. [IpoMbIC/IOBOe 3HaUeHVe TPhI3YHOB.
Buzpl, 3aHeceHHble B KpacHyO KHUTY Pb.

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

Otpsp Xuwsele (Carnivora). OcHOBHbIe cemelicTBa. [ 1aBHeliMe rpe/icTaBUTeN!,
pacrmpocTpaHeHue, OHOJIOTHsl, X031iCTBeHHOe 3HaueHre. BpeHbie xuijHbIe 1 60prba c HUMHU.
Ortpsin JlacroHorue (Pinnipedia). Ob6iijasi XapakTeprCTHKa OTPsi/ia, OCHOBHBIX CeMeNCTB U UX
npefcraBuTesied. IIpombiciioBoe 3HaueHue.

Otpsin XoboTHble (Proboscidae). O61i1as xapakTeprcTHKa OCHOBHBIX CEMENCTB 1
npefcTaBuTenield. PacnpocrpaHeHue.

Ortpsip [TapHokonbiTHBIE (Artiodactyla). Ob1rjast XxapakKTepuUCTHKa OCHOBHBIX TTO/IOTPSI/IOB,
CeMeMCTB U NpefcTaBuTesield. VX 3HaueHNe B IPOMBIC/IOBOW M CIIOPTUBHOM OXOTe. Buppl,
3aHeCeHHbIe B KPaCHYH KHUry Pb.

Ortpsis, HenapHokonbiTHbIe (Perissodaectyla). XapakTepucTriKa OCHOBHBIX CEMEICTB 1 UX
nipefcTaBuTesield. PacnpocTpaHeHue.

BeposiTHBIe NpeIKM MJIEKONTUTAIOLMX CPeiv IPeBHUX penTuivi. YepTel opranusaruy,
obecreunBarolyie POrpecCUBHYI0 SBOJTIOLIMIO MJIEKOTTUTAIOILIHX.

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

[TpomeicioBsle 3Bepu. 1ymiHOM, AMUHBIN, MOPCKOH, 3BePOOOIMHBIN MPOMBIC/IBI, UX OMO/IOTHUeCKHe
OCHOBBI U 3HaYeHHe B HAPOJHOM X03sicTBe. [loMalliHie XMBOTHBIE, X ITPOUCXOXKEHHE,
Oroornyeckye MpeArnoCchUTKA OFOMAIIHUBAHKUS MJIEKOTTUTAOIIHX.

TomoBoi LMK/ >KKU3HU. 3uMOBKa. KoneGaHust UMC/IEeHHOCTH MJIEKOTIMTAIOIIUX.
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O6pa3er] 7K3aMeHaIMOHHOTO OuieTa

MUWHOBPHAYKU P®
OENEPAJIBHOE 'OCYJAPCTBEHHOE BIO/PDKETHOE
OBPA3OBATEJIBHOE YUPEXIEHWE BBICIIEI'O OBPA3OBAHUMA
«YOUMCKNI YHUBEPCUTET HAYKU 1 TEXHOJIOI'MI1»
BUPCKUN ®UJINAJTT YYHuT
Kadeznpa 6uonoruu, 3K0/10rMu U XUMUA

HucrprHa: Hayka o 6uopasHoobpasuu: KypcoBslie sk3amenb1 20__-20__T.
300J10TUst Harpasnenue 06.03.01 Buosnorus
O4HO-3a04Hast popma oOyueHUs [Tpoduns: bruomeauiiiHa

1 Kypc 2 cemecTtp

JK3aMeHaIMOHHbIH OuteT Ne 1
1. KpaTkue cBefieHUsT U3 UICTOPHUU 300JI0TUH.
2. duoreHeTUUeCKHe OTHOLLEHUS B noALapcTBe [IpocTelinmx, IpOUCXoXKAeHue
TIPOCTEMIIINX.

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

MeTtoanueckre MaTepuasbl, ONIpeJesiolye TIpoLeAypy OLleHMBaHUs OTBeTa Ha 9K3aMeHe

KputepusiMu OlieHUBaHUS SIBJISIFOTCS Oa/I/Ibl, KOTOPbIE BBICTABJISIOTCS 3@ BU/IbI ZIeITe/TbBHOCTH (OLIEHOUHBIE
CpeACTBa) MO0 UTOraM M3yueHusi MoAynied (pa3fenoB AUCLIAILIMHbBI), MepeUurCcIeHHbIX B PEUTHUHI-TI/IaHe
JUCLIUTUTMHBL: TEKYLUH KOHTPO/Ib — MakcuMyM 40 6asuioB; pyOeskHbIl KOHTPOJIb — MakcumyM 30 6ansios,
TIOOILpUTe bHBIe Oasiibl — MakcumyMm 10.

[Tpu oLileHKe OTBeTa Ha 9K3aMeHe MaKCMMa/lbHOe BHUMaHKe /I0/DKHO Ye/sThCsl TOMY, HACKOJIBKO TIOTHO
PaCKPBITO CoJiep>KaHre MaTepurasa, UeTKO W MPaBUIBHO JIaHbl OTIPe/ie/IeHus], PACKPBITO COJiepKaHre
TIOHSITUI, BEPHO JIU UCTI0/Tb30BaHbl HayUHbIe TEPMUHbBI, HACKO/ILKO OTBET CAMOCTOSITe/TbHbIH,
WCTIO/Ib30BaHbl JIM paHee MPUOOpeTeHHbIe 3HAHWS, PACKPBITHI JIU PACKPBITHI IPUYMHHO-C/IeICTBEeHHbIe
CBSI3U, HACKO/IbKO BBICOKHI YPOBEHb YMeHUsI OTlePUPOBaHUS HAyUYHbIMU KaTeropusiMu, aHa/ir3a
uH(pOPMalLUH, Ba/[eHNs] HaBbIKaMHU TIPAKTHUeCKOW JesTeTbHOCTH.

Kpurepuu ouenku (B 6a/1ax):

- 25-30 6a/UI0B BBICTAB/ISIETCS CTY/IEHTY, €C/IU CTYZeHT Jia/l TIOHbIe, Pa3BepHYThie OTBETHI Ha BCe
TeopeTHuUeCKHe BOTIPOCHI OuieTa, IPOAEMOHCTPUPOBA 3HaHUe (YHKIIMOHATBHBIX BO3MO)KHOCTEH,
TE€PMUHOJIOTHH, OCHOBHBIX 3/IEMEHTOB, YMeHHe TIPUMeHSITh TeopeThyeCcKre 3HaHUSI TIPU BBITIOJTHEHUU
NpPaKTUUeCKHX 3aiaHuil. CTyneHT 6e3 3aTpyIHEeHUI OTBETHII Ha BCE JIOTIO/THUTE/IbHBIE BOTIPOCHI.
[TpakTHUeckasi YaCTh pabOThI BHITIOJTHEHA ITOJIHOCTBIO 03 HETOUHOCTEM U OIIMOOK;

- 17-24 6an10B BLICTaB/ISETCS CTYAEHTY, €C/IH CTY/IeHT PaCKPbLT B OCHOBHOM TeOPeTHUeCKHe BOTIPOCHI,
OZTHAKO JIOTyII[eHbl HETOYHOCTH B OTIpe/le/IeHUH OCHOBHBIX TIOHSATHMA. [Ipy OTBeTe Ha [JOTIO/THUTE TbHbIE
BOIPOCHI JIOMYIIleHbl He0O0/IbIle HETOUHOCTH. [TpY BBITTOJTHEHUY TIPAKTHU€eCKOM 4aCTH paboThI
JIOTy11[eHbl HeCyllleCTBeHHbIe OIOKHY;

- 10-16 GanIoB BLICTAB/SETCS CTYJEHTY, €C/IA TIPY OTBETE Ha TEOPETUUECKHE BOTIPOCHI CTYZEHTOM
JIOTY11[eHO HeCKOJIbKO CYIIIeCTBeHHBIX OIIMOOK B TOJIKOBAHUM OCHOBHBIX TIOHSITHM. JIOTHKa U TIOJTHOTA
OTBETa CTPAJal0T 3aMeTHBIMHU U3bsTHAMH. 3aMeTHbI MPOOe/Tbl B 3HAHUM OCHOBHBIX METOZIOB.
TeopeTruecKre BOMIPOCHI B 1[€JI0M H3/I0’KEHBI I0CTAaTOYHO, HO C TIPOITyCKaMH MaTepuasa. ViMeroTcs
TIPUHIUIHAA/IBHBIE OIIMOKH B JIOTHKe MTOCTPOEHHs OTBeTa Ha Borpoc. CTy[eHT He Pelus 3aiauy 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 3HaHWU OCHOBHBIX MOHATHN U MeTozioB. OOHApy>K1BaeTCst
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OTCYTCTBHE HABBLIKOB IIPUMEHEHUA TeOPETUUECKUX 3HAaHUM IMPX BBITIO/THEHUH MPAKTUUECKUX 3aﬂaHHﬁ.
CTYAEHT He CMOrI' OTBETHUTh HU Ha OJWH ,EI;OHO]'IHI/ITGJ'IBHBII‘/JI BOIIpOC.

[MepeBof orjeHku 13 100-6aibHOM B ueTbipex6a/uIbHYO MMPOU3BOJUTCS CIeyIOLIUM 0bpa3oM:
- ot/uHO — 0T 80 10 110 6astoB (Bk/IrOUast 10 moolpuTe/ibHBIX OaioB);

- xopoiiio — oT 60 10 79 6anos;

- YIOBIIETBOPUTENILHO — OT 45 710 59 6asios;

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

1. YueGHO-MeToaNYecKOe U HHGOPMALIMOHHOE 00ecredyeHne JUCHHUITHHBI

5.1. IlepeueHb OCHOBHOM U AONIO/THUTE/ILHON y4eOHO TUTepaTypbl, HEOOXOAMMOIH /I/Isl 0CBOEHHSA

w

AUCLIUI/IMHBI
OcHoBHas uTeparypa
XapnamoBa, M.H. 3oom0rysi Ha3eMHBIX TIO3BOHOYHBIX B T0JIEBBIX YC/IOBUSIX : yueOHOe mocobue /
M.H. XapsiamoBa ; MuHrcTepcTBO 00pa3oBaHus U HayKu Poccuiickoit Pepepariuu, MypMaHCKuUi
roCy/lapCTBeHHbIV T'YMaHUTapHbIM yHUBepcuTeT. - Mypmanck : @I'BOY BIIO «MypmaHckni
roCy/lapCTBeHHbIM TYMaHUTapHbIM yHUBepcuTeT», 2016. - 102 c. - URL:
http://biblioclub.ru/index.php?page=book&id=438882
bynyxto, H. I1. 3oonorus 6ecriozBoHounbix [H.I1. BynyxTo ; A.A. KopotkoBa .— M.|bepnuH :
HOupexkT-Menua, 2016 .— 129 c.— <URL:http://biblioclub.ru/index.php?page=book&id=443843
[ITapoBa N.X. 3oonorus 6ecrno3BoHOUHbIX. - M.: Biagoc, 1999.- 592 c. [llankux B.A. u zp.
Konomwuiiues, H. 3oo/orust mo3BoOHOUHBIX. Y4eOHasi MpakTHKa : yuebHoe mocobue / H.
Konowmutites, H. TToagy6Hasi ; MuHuctepcTBo obpa3oBanHust U HaykKu Poccuiickoit defepariyy,
denepanbHOE TOCYIapCTBEHHOE OHO/PKETHOE 00pa30BaTe/IbHOe YUPeXKAeHHe BhICIIIETO
npodeccroHansHoro obpasosanus «JEPETIOBELIKMN I'OCYIAPCTBEHHBIN
YHUBEPCUTET», ®akynsreT 6rosioruu U przndeckoi KynsTypsl. - Uepernoser : Vi3gaTenscTBO
4ury, 2014. - 170 c. - URL: http://biblioclub.ru/index.php?page=book&id=434803

Jlono/iHUTe/IbHAA IMTeparypa
YynuHoga, T. I1. TecTsl 1o 30010run 6eCrio3BOHOUHBIX [D/1eKTPOHHBIN pecypc]: yueb.-MeTof,.
noco6ue / T. T1. UyguHoBa; bupckas rocyaapcTBeHHas COI[MaIbHO-TIe/laroruuecKast akaZieMusi. —
Bupck: BI'CITA, 2011. — 3eKTpoH. Bepcus med. mybiukanyu. — JJoCTyI BO3MO)KeH yepe3
OnekTpoHHYI0 6MOMMOoTEKY Baml'y.
https://elib.bashedu.ru/dl/corp/ChuganovaTestPoZoologiiBespozvonoch.UchMetPos.2011.pdf
Kytmun H.T'. YueGHo-MeToAMUeCKOe TT0Co0He TI0 300/10THH
no3BoHOouHbIX/H.I". KyTmmn,I. /1. Bunorpaznos; ®enep.areHct.ino obpas.; bupl'CITA.-
bupck:bupI'CITA. 4.1.-2007.-47c.

5.2. [TepeueHnb pecypcoB HHGOPMAI[HOHHO-TeIeKOMMYHHKAI[UOHHOM ceTU «/IHTepHeT» U

nporpaMMHOro OGECHE'-IEHI/IH, HEOGXOJII/IMBIX AJIsA OCBOEHUA JUCIUII/IMHbI

HayuHnast snekrponHas 6u6moreka eLIBRARY.RU [OnekTpoHHbI# pecypc]. — Pexxum goctyma:
https://elibrary.ru/.

OnekTpoHHas 6ub/MoTeuHast cructeMa «JIaHb» [DeKTpoHHBIHN pecypc]. — Pexxum goctyma: https://
e.lanbook.com/.

YHuBepcureTckas 6ubmoreka oHnaiiH biblioclub.ru [SnekTponHbIi pecypc]. — Pexxum gocTyma:
http://biblioclub.ru/.

OnekTpoHHas 6ubmoreka YYHuT [SnekTpoHHBIN pecypc]. — Pexxum gocTyma:
https://elib.bashedu.ru/.

Poccuiickas rocygapcTBeHHasi 0MbmoTeka [D1eKTpoHHBIHM pecypc]. — Pexkum pocryma:
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https:/www.rsl.ru/.

6. HarmonHasnbHas anekTpoHHasi 6ubaroTeka [OnekTpoHHbIN pecypc]. — Pexxum focTyna: https:/xn--
90ax2c.xn--plai/viewers/.

7. HatmonasnbHas rartdopma OTKpeITOro o6pa3oBaHust npoed.ru [Dy1eKTpOHHBIHM pecypc]. — Pexxum
pocryna: http:/npoed.ru/.

8. DnekTpoHHOe obpa3oBaHue Pecriybsvku BamikopTroctaH [Dn1eKTpoHHbIN pecypc]. — Pexxum
pocrymna: https://edu.bashkortostan.ru/.

9. WudopmaroHHO-11paBoBoy nopTas ["apaHT.py [OneKTpoHHBIN pecypc]. — Pexkum foctyna: http:/
www.garant.ru/.

ITporpamMmMHoe obecrieueHue

1. Office Professional Plus - Joroop Ne0301100003620000022 ot 29.06.2020, doroBop Ne 2159-
[10/2021 ot 15.06.2021, Jorosop Ne32110448500 ot 30.07.2021

2. Windows - [JoroBop Ne0301100003620000022 ot 29.06.2020, Joroop Ne 2159- [10/2021 ot
15.06.2021, JoroBop Ne32110448500 ot 30.07.2021

3. ACD/ChemSketch - becrinatHas nutieH3us https://www.acdlabs.com/solutions/academia/

4. MaremaTtuueckuii makeT Maxima - becrninatHasi uLieH3us
http://maxima.sourceforge.net/ru/index.html

5. Maremaruueckuii nakeT Scalib - BecriaTHast nuiieH3us https://www.scilab.org/about/scilab-open-
source-software

6. Bbpay3ep Google Chrome - becrninatHas yiviieH3ust

https://www.google.com/intl/ru_ALL/chrome/privacy/eula_text.html

Fenix server academy - /lorosop 6/#1 ot 06.09.2018r.

bpay3ep fInzpekc - becrinatHas muiieHsus https://yandex.ru/legal/browser_agreement/index.html

9. YIIP3A "3Okonor" 4.0, Mogyns "3acTtpoiika u BeicoTa", moaynb "TC-Cranaapt” - JoroBop
Ne33-VIII-2018 ot 30.08.2018r.

10. Pascalabc, Pascal ABC.NET - becriatHast nuijeH3us https://pascal-abc.ru, http://pascalabc.net

11. TIporpamma 15t o6paboTku ssMp criekTpoB SpinWorks - becriatHast viieH3ust
https://fen.nsu.ru/nmr/index.php?option=com_content&view=article&id=3&Itemid=4

® N

6. Marepua/ibHO-TeXHHUYeCcKasi 0a3a, HeoOxogmMasi Jjisi OCYIIeCTB/IEHHS 00pa30BaTe/IbHOIrO
npoijecca no AUCHUNIAHEe

HaumenoBaHue Bup 3ansTri HaumeHoBaHue 060pymoBaHus,
CrieLidamM3upOBaHHBIX MPOrpaMMHOTO 00ecreueHust
ayIUTOPU, KAOMHETOB,

naboparopwuii

Aypuropus 11(b®) JlekuonHasi, Cemunapckas, s | KommyTtarop d-link , nctounuk

KyPCOBOT'O NPOEKTUPOBaHus, [Ijis1 | 6ecriepebOWHOr0 MATAHUS apc,
KOHCY/IbTalWM, [I/1s1 KOHTPOJIA M | KOMITBIOTEPHI B cOope, yueOHast
arTecTalyu MebesTb, I0CKa.
[TporpammHOe obecrieueHve
1. ACD/ChemSketch
2. Maremarrueckui nakeT
Maxima
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3. Maremarrueckuii nakeT
Scalib
4. Fenix server academy
YIIP3A "3Okomnor" 4.0,
Mopynsb "3acTpoiika u
BbICcOTA", MoAy/b "I'MIC-
Crangapt"
6. Office Professional Plus
7. Pascalabc,
Pascal ABC.NET
8. Ilporpamma gs
00paboTKu SIMp CIIEKTPOB
SpinWorks

o

Aynutopus 24(bD)

[nst xpaHeHusi 060pyAOBaHUS

KomnbtoTepsl B cOOpKe, IpUHTED
canon 2900, mpuntep kyosera
2235, npunetp kyosera 2135,
ripuHeTp brother, kcepokc canon
fc-206, Bechl 3/1eKTPOHHBIE, BEChI
¢B-200, My/IbBTUMearipoeKTop
vivitek, HuTpaTomep
MOPTAaTUBHbINA HUTPAT-TeCT,
HUTPAT-TECT 2 CO3KC, HOYTOYK
asus, TepMOTrUrpomeTp testo 622,
XOIOAWIBHUK POZis cBusira 445-1,
5KpaH MPOeKL[MOHHbIA Ha
TpeHore, yueOHO-MeToANYeCKast
nuteparypa, ouHokb 67111 10x40,
BeChl HaMoJbHBIE,
3/1eKTporiaHeb-KoHBeKTop ballu
camino bec/v(vr)-2000.
[TporpammMHOe obecrieueHue

1. Office Professional Plus

2. Windows

Ayputopus 32a(bd)

It XpaHeHus1 000Py0BaHUS

Hacajika ieMOHCTpaLMoOHHas,
TEePMOCTAT C BO3AYLIHbIM
oxJiaxkaeHuem, checker
KapMaHHbIN ph-meTp (6e3
nozBsecku), chasklemp
TePMOMETP JIeKTPOHHBIM -
50+150 c/c, 1c, 610K
BOJIOKOHHOTO OCBeTHUTeJIs,
BH/IEOCHCTEMaA
rejibJlOKyMeHTUpytolias gl-2,
nanpHOMeD leicf disto d210,
Kamepa /1151 BepTUKaIbHOTO
snekTpodopesa, Kamepa y§-
OakTepuLIUAHAS /1T XPAaHEHUST
CTepWIbHOTO UHCTPYMEHTA,
KOMILJIEKTBH3yain3aLyu C
uu@poBoii hoToKkamepoi
1,75,25,20,20,0050, MuKpockorn
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6uomam p-15, MUKPOCKOTT
levenhuk d21 ng, mukpockomn mMop,
MUHH-3KCITpecc-abopaTopust
"Myeska-y", MUHU-3KCIIpecc-
naboparopus "mmueska y/6uo",
MUHU-IKCIIpecc-1abopaTopust
"nyenka y/mousa"",
MynbTUMeAuarpoekTop Ig ds 125,
ckaHep, ckaHep hp scanjet 2300,
TpeHa)kep MakCuMm 3,
LeHTpudyra, udpoBoi
totoanmapat olimpus fe-120,
cetid, HOyTOYK lenovo idealpad
320-151ap pent n4200,
KOMITbIOTEp B COOpKe, yueOHO-
MeToZueCKast TMTeparypa,
BUleoKaMepa sony dcd 92e, Bechl
TeXHUuYecKue, fUKTohoH philips
digital volce tracer 1fh7655,
KOJIbIIEBOM OCBETHUTENb Oe3
peryMpoBKU SIPKOCTH,
MHKPOCKOIT MOC-2, MUKPOCKOTI
buosam.

Aynutopus 42(bD)

[lnst camocTosiTeNbHOM paboThl

YuebHast Mebeib, KOMIBIOTEPHI B
cbope, mpuHTEP canon, yueOHO-
MeTo/[uuecKre MaTepuarbl.
[TporpammMHOe obecrieueHue
1. Windows
2. bpaysep Google Chrome
3. bpaysep Aungekc
4. YIIP3A "3xkomor" 4.0,
Mopyns "3acTpoiika u
BbIcoTa", Mmoayns "T'NC-
Crangapt"
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