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Pabouasi mporpaMma cCOCTaB/ieHa Ha OCHOBAHWMM YyueOHOrO TulaHa OCHOBHOMU
nipodeccroHanbHOM  obpa3oBatenbHOM mporpamMMbl  06.03.01  Buosorust  npodunb
Buoskosorusi, onoOpeHHOro yueHbIM coBeToM bupckoro ¢uivana YduMcKoro
YHUBEpPCUTETa HayKWd U TexHosioruk (mpoTtokoa Ne ot 20.02.2025 r.) U yTBEp)KAEHHOIr0
nvpekTopoM bupckoro ¢unuana 20.02.2025.

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

npoepammnl)
Pa3paboTurK mporpamMmbI noonucavo SIIIT Kyrmn H.I.
PykoBoguTeb 06pa3oBaTeIbHOM IPOrpaMMbl noonucaxo ST Onuna C.A.




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

1.1. Iles1b AUCHUIIMHBI

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

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

Tabsuria 1. — Pe3ynbraThl 00yueHHs 10 JUCLIATIIMHE

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

obpa3oBarebHOM TIPOrPaMMbI
(KOMITETEeHIIUH, 3aKpeTUIeHHbIE 3a

JIWCLIATIIMHOMN)

KOJI HauMeHOBaHUe

KOMIIeTeH | KOMITeTeHL|H

LUU

OIIK-1 | CnocobeH MpyMeHSITh OIIK-1.1. 3Haer
HaHWe OMOJIOTHUYeCKOT
3HaHME GMONOTHYECKOTO | GITKC 1 ) Yieer
pa3Hoobpa3us u
VICTIONb30BaTh METO/IbI OIIK-1.3. Brazieet
HaOJTIo/IeHu,
HjeHTU(hUKaLIY,
KaccuduKaium,

BOCITPOM3BO/ICTBA U
Ky/TbTUBUPOBAHUS KUBBIX
00BEKTOB [Ijisl PelleHust
ripoecCcroHaNbHBIX 3a/jau

OITK-2 CriocobeH IpUMeHSTh OITK-2.1. 3HaeT

MPUHLMILL CTPYKTYPHO- | O[TK_2 2 Viveer
(GbyHKIMOHATBHOU
OpraHu3aliH, OIIK-2.3. Bnageet

WCTI0/Tb30BaTh
¢busnonoruueckue,
L[UTOJIOTUYECKHe,
OHMOXMMHUECKHe,
Orodr3rUe cKre MeTO/IbI
aHaJIh3a JI/1s1 OIIeHKU 1
KOPPEKLIUU COCTOSTHHUSI
JKUBBIX 00BEKTOB U
MOHHUTOPHHTIA CPeJibl UX
obuTaHus




OIIK-3

CriocobeH IpUMeHSTh
3HaHHe OCHOB
3BOJIFOL[MOHHOW TeOpUH,
WCTI0/Tb30BaTh
COBpeMeHHbIe
Tripe/ICTaB/IeHUsI O
CTPYKTYPHO-
(byHKLHMOHATBHON
OpraHu3aluy reHeTHYeCKOu
TIPOTPaMMbI JKUBBIX
00BEKTOB 1 METO/IbI
MOJIEKY/ISIPHOM OHooruy,
reHeTHKU U OMOIOTUH
Pa3BUTHSA 151
HCCIIeIOBaHUsI MeXaHU3MOB
OHTOTeHe3a U ¢uioreHesa B
rpogeccroHaIbHOU
JlesiTeIbHOCTH

OIIK-3.1. 3uaet

OITK-3.2. YmeeT

OIIK-3.3. Bnageet

OIIK-4

Criocob6eH oCyI1eCTBIIATh
MepOTIPUSITUS 110 OXpaHe,
WCTI0/Ib30BaHMIO,
MOHUTOPUHTY U
BOCCTaHOB/IEHUIO
GriopecypcoB, UCIO/b3YS
3HaHUe 3aKOHOMEPHOCTeN 1
MeTO/IOB 0011[eil U
TIPUKJIaJHOU SKOJIOTUHA

OIIK-4.1. 3Haer

OITK-4.2. YmeeT

OIIK-4.3. Bnageet

OIIK-5

CriocobeH NpUMeHSTh B
ripoeccroHaNbHON
JesITe/IbHOCTH
COBpeMeHHbIe
TIpe/iCTaB/ieHUs: 00 OCHOBax
OUOTEXHOJIOTUYE CKUX U
OroMeIULUHCKUAX
MPOU3BOACTB, T€HHOMN
WUH)KEeHEepUH,
HaHOOMOTEeXHO/IOTUH,
MOJIEKY/ISIPHOTO
MO/Ie/TUPOBAHUS

OIIK-5.1. 3HaeT

OITK-5.2. YmeeT

OIIK-5.3. Bnageet

OIIK-6

Criocob6eH UCTOMb30BaTh B
ripoeccroHaNbHON
JlesiTe/TbHOCTH OCHOBHBIE
3aKOHbI (DU3UKU, XUMUH,
HayK 0 3emsie U OMOIOTHH,
TIPUMEHSITh METO/IbI
MaTeMaTH4yeCcKOro aHa/i13a
Y MO/Ie/TMPOBaHus,
TeOpeTUYeCKUX 1
9KCITEPUMEHTA/IbHBIX
HCCJIeI0BaHUH,
npuobpeTaTh HOBbIE

OIIK-6.1. 3uaet

OIIK-6.2. Ymeer

OIIK-6.3. Bnaneer




MaremMaThyeckue 1
eCTeCTBeHHOHayYHbIe
3HaHUS, UCTIO0/B3Ys
COBpeMeHHbIe
obpa3oBaresbHbIE U
MH(pOPMaLMOHHbIe
TEXHOJIOTUU

OIIK-7

CriocobeH OHUMATh
TIPUHITUTIBI PabOThI
COBpEeMeHHBIX
MH(bOPMaI[MOHHBIX
TeXHOJIOTUW 1
WCTIO/TB30BaTh UX JIIS
peleHuUs 3a/a4
ripoeccroHaNbHON
JiesiTe/TbHOCTH

OIIK-7.1. 3HaTh ¥ MOHUMATh MPUHLUIIBI paOOTHI COBPEMEHHBIX
VMH(POPMaLMOHHBIX TeXHOJIOTHI

OIIK-7.2. YMeTb UCII0/1b30BaTh COBPEMEHHbIe
MH(OPMaLMIOHHbIe TEXHOIOTUH /IJIs pellieHus 3ajau
rpogeCcCcroHabHOU [leATe/TbHOCTH

OIIK-7.3. BiazieTb HaBbIKaMH MCII0/Ib30BAHUS COBPEMeHHbIX
VMH(OPMAaLMOHHBIX TeXHOJIOTHU 15 pelleHus 3aa4
npoeCCUOHaIBHOM [iesTe/IbHOCTH

OIIK-8

CriocobeH UCIo/b30BaTh
MeTobl cOopa, 06paboTKH,
cUCcTeMaTH3aluu U
rpe/iCTaB/IeHUsI TI0JIeBOM U
nabopatopHoi
UHGOPMaLUH, TPUMEHSITh
HaBBIKA PabOTHI C
COBpEMeHHBbIM
obopyzoBaHueM,
aHa/IM3UPOBaTh
TIO/TyYeHHbIe Pe3y/bTaThl

OIIK-8.1. 3Haer

OIIK-8.2. YmeeT

OIIK-8.3. Bnageet

ITK-1

Crioco6eH BBITIONHSTh
HayYHO-UCCJIe/I0BaTeTbCKIe
1oJieBble ¥ jabopaTopHbIe
Ouonornyeckue paboThr;
MIPUMEHSATh Ha MPAKTHKE
TIPHUEMbI COCTaBJ/IEHUS
HayYHO-TEXHUUECKUX
0TueTOB, 0030pOB,
AHA/IMTUUECKUX KapT U
TIOSICHUTEJIbHBIX 3aITUCOK,
aHa/IM3UPOBaTh

TT1K-1.1. 3HaeT

TIK-1.2. YmeeT

[IK-1.3. Bnageer

[TK-2

CriocobeH oCyI1eCTBIIATh
MOHHUTOPUHT COCTOSTHUS
OKpY»Karolller cpeibl C
TipUMeHeHreM
TIPUPOZ00XPaHHBIX
TeXHOJIOTUM

T1K-2.1. 3HaeT

TIK-2.2. YmeeT

[1K-2.3. Bnageer

[1K-3

CriocobeH pUMeHSTb Ha
MIPaKTHKe MeTOZbI
ynpaB/eHus B cepe
MOHUTOPHHTA
010/IOrMUe CKUX,
XUMHUUECKUX ¥ XUMHUKO-

T1K-3.1. 3HaeT

TIK-3.2. YmeeT

I1K-3.3. Bnageet




TEXHOJIOTUeCKUX
TIPOU3BO/ICTB, MOHUTOPHHTA
Y OXpaHbl PUPOAHOU
cpenwl,
TIPUPOAOTIOb30BaHUs U
OXpaHbI OOpecypcoB

YK-1 Cniocoben ocymectBiats | YK-1.1. 3HaTh OCHOBBI MOVCKa MH(GOPMAL[K B
MOUCK, KPUTHYECKUN 6ubmmorpadryeckrx UCTOYHUKAX U B ceTd IHTepHeT; 0CHOBBI
aHa/M3 ¥ CUHTe3 KPUTHUECKOT0 aHa/iM3a U CUHTe3a UH(OpMaLiy; 0CHOBbI
vH(pOopMaLK, MPUMEHSTh | CHCTEMHOTO T0/X0/ja MPY pelleHUH MOCTaB/IeHHbIX 3a/1a4
CUCTEMHBIN TIOAXOZ, A1 YK-1.2. YMeTb 0Cy1LeCTB/IATh TOUCK UH(OpMaLIUY B
PELIEHI TOCTABIEHHDIX 6ubmmorpadryeckrx UCTOYHUKAX U B ceTu VIHTepHeT;
3afad aHa/IM3UPOBATh U CUHTEe3UPOBaTh UH(OPMALIMIO; IPUMEHSITh
CUCTEMHBIM MOAXO0Z, [J1s pellieHus TOCTaB/IeHHbIX 3a/,a4y
YK-1.3. BrazieTb HaBbIKaMU 1OMCKa HHPOPMaLUY;
KPUTHUECKOT0 aHaiM3a U CUHTe3a UH(OpPMaLiW; TPUMeHeHHs
CUCTEeMHOTI'0 M0/X0/a /JIsl pelleHus IT0CTaB/IeHHbIX 3a/a4
YK-10 CriocobeH MpUHUMATh YK-10.1. 3HaTb 0CHOBBI 3KOHOMUUECKOMW KY/ILTYPhI U
000CHOBaHHBIE ¢mHaHCOBOM rPaMOTHOCTHU
SKOHOMUHAECKHE PELEHUA B | v 10,2, Yvers NpUHUMAaTh 000CHOBAHHbIE SKOHOMUYECKHe
pasMU4HbIX 0G/1aCTsX pellieHUsl B Pa3/IMUHBIX 00/1aCTsX KU3HeJesiTe/TbHOCTH
JKU3He/IesITe/IbHOCTU
YK-10.3. BnazieTh HaBbIKaMU TIPUHATHST 000 CHOBaHHBIX
9KOHOMHUECKUX PEeIIeHHUH B Pa3/IMYHbIX 00/1acTsx
JKU3HeleITe/IbHOCTU
YK-11 CriocobeH hopMHUpPOBaTh YK-11.1. 3HaTh NOHSTHe, TTPHU3HAKY TIPOSIB/IEHUN SKCTpeMH3Ma,
HeTeprMMoe OTHOLIeHUe K | TeppopU3Ma, KOPPYIILIMOHHOIO [10Be/leHNs], [IpaBOBble U
TIPOSIB/IEHUSIM OpraHM3alMOHHbIe 0CHOBbBI IPOTUBOZEUCTBUS UM B
9KCTpeMH3Ma, Teppopu3Ma, |TIpodeccroHaNbHOM eATeIbHOCTH
KOppYHLHOHHOMY YK-11.2. YMeTb pacrio3HaBaTh IPOSIB/IEHHS SKCTPEMU3MA,
TIOBEACHUIO 1 Teppopu3Ma U KOPPYIILIMOHHOIO TI0Be/IeHUs,
TpOTHBOAEUCTBOBATEL UM B MIPOTUBO/ENCTBOBATh U (POPMUPOBATH HETEPIIMMOE OTHOLIEHUE
npoeccroHan:HoA K HUM B Npo¢eCcCUOHaNIbHON JieITeTbHOCTU
JlesATe/IbHOCTH
YK-11.3. BriaseTs HaBbIKaMH1 UCII0/Ib30BaHKS NIPABOBBIX U
OpraHu3allMOHHbIX 3HaHUH B 06/1aCTH MPOTUBOZAENCTBUS
5KCTPEMU3MY, TePPOPH3MY U KOPPYNLIMOHHOMY MOBEI€HHUIO,
(hopMUpOBaHUsI HETEPITUMOT'O OTHOIIIEHUs K HUM B
ripodeccroHaNbHOM /leaTeNbHOCTH
YK-2 CriocobeH orpesiensTs Kpyr | YK-2.1. 3HaTh NMPUHIMIIBI 1{eJIeTio/laraHusl, TTOCTAaHOBKH 3a/iad,

3a/jau B paMKax
TOCTaBJ/IEHHOM 11eJ1 U
BLIOMPATh ONTUMAasbHbIE
CIOCOObI UX pelIeHus,
HCXO[S U3 JeUCTBYOLINX
TIPABOBBIX HOPM,
HMMEIOLIUXCSl PeCYPCOB U
OorpaHuYeHun

CIOCOOBI UX pellleHus]; 0CHOBBI OLJeHKH UMEIOIIHXCST peCypCoB
Y OTPaHUYEHUM; CUCTeMY POCCUMCKOTO U MeXXAyHapOAHOr0
npaBsa

YK-2.2. YMeTh opMyMpoBaTh Lied U 3a/lauu, BIOUPATh
OTTUMAJTbHBIE CITOCOOBI UX PEIIeHHsT; YUUTHIBATH UMEIOIIHeCs
pecypchl M OrpaHUYeHHUs [/151 JOCTU)KEeHHUS T0CTaB/IeHHbIX
Lie/iel U 3a/jau; IPUMEHSITh NPaBOBbIe HOPMbI [PY PelLleHUU
MOCTaB/IEHHBIX 1ie/iel 1 3a7jau

YK-2.3. BnazieTb HaBbIKaMU IMOCTAaHOBKH 1ieJiel, BbIOOpa




OTITUMAJIBHBIX CITIOCOOOB pellleHus TIOCTaB/IeHHbBIX Lieed U
3a/lau; OLIeHKU UMEIOILMXCsl peCypCoB U OTpaHUueHuH;
TIpUMeHeHUsI TIPaBOBBIX HOPM [I/Isl pellieHHsI TT0CTaB/IeHHbIX
Liesier v 3ajjau

YK-3

Criocob6eH oCyI1eCTBIIATh
coLpanbHOoe
B3aWMO/IeliICTBYE U
peaM30BbIBaTh CBOKO POJIb
B KOMaH/ie

YK-3.1. 3HaTh OCHOBBI IICUXOJIOTUU JIMYHOCTH, CPe/ibl,
CPYIIIbl, KOJIJIEKTUBA; OCHOBBI MeAaroruku JIMUHOCTH, CPeJibl,
TPYIIITBI, KOJIJIEKTUBA; 0COOEHHOCTH COI[UA/TLHOTO
B3aMMOJIeCTBUS B KOJIJIEKTHUBE, TIPUHLIUITEI KOMaH/JHOM pabOoThI

YK-3.2. ¥YMeTb onepupoBaTh MOHATUAMY IICUXO0/IOIUU
JINYHOCTH, Cpe/ibl, TPYIIIIbl, KOJIJIEKTHBA; OIlepUpOBaTh
NIOHATUAMU IeJarOTUKX JIMYHOCTH, CpeJibl, TPYIIIILI,
KOJI/IEKTUBA; OTIepUPOBATh 3HAHUSMHU 00 0COOEHHOCTSIX
COLIMA/IbHOTO B3aUMO/IeHCTBYS B KOMaH/ie, IPUHLIAIIAX
KOMaHZHOU paboThI

YK-3.3. BiiajieTb HaBbIKaMH COIL[MA/IbHOTO B3aUMO/IENCTBUS U
peanu3aliy CBOel poJii B KOMaH/jie

YK-4

CriocobeH oCyI1eCTBIIATh
[le7I0BY10 KOMMYHHKALIMIO B
YCTHOU Y MUCbMEHHOU
dbopmax Ha
rOCyAapCTBEHHOM $13bIKe
Poccutickoit ®efepaliuu u
HMHOCTPaHHOM(bIX)
s3bIKe(ax)

YK-4.1. 3HaTb HOPMBI PYCCKOI'O JINTepaTypPHOIO SA3bIKa;
SI3bIKOBbIe 0COOEHHOCTHU Pa3HbIX chep KOMMYHUKALUY;
pasnuuHble (OpMbl, BU/Ibl yCTHOW Y MUCbMEHHOM
KOMMYHMKAI[MK Ha UHOCTPAHHOM (bIX) si3blKe(ax); sI3bIKOBbIe
CpeZiCTBa MHOCTPAHHOTO (bIX) s13bIKa (OB) Pa3HbIX
ripodeccroHanbHBIX chep

YK-4.2. YMeTb UCHob30Bath s3bIKOBbIE CPe/ICTBA B YCTHOW U
NMCbMEHHOW pPeuM [1e/I0BOM KOMMYHHUKALIMHA B COOTBETCTBUHU C
HOpPMaMM PyCCKOT0 JIMTePaTyPHOTrO s13bIKa; UCIO0Ib30BaTh
pa3nuuHblie (HOPMBbI, BU/IbI YCTHON U MUCbMEHHOM
KOMMYHMKAaI[MK Ha MHOCTPaHHOM (bIX) si3blKe(ax);
VICII0/Tb30BAaTh SI3bIKOBbIE CPeJCTBA JI/Is 0CTHIKEHNS
npogeCcCcrOHaNbHBIX Liefield Ha MTHOCTPaHHOM (bIX) sA3bIKe(ax);
BOCIIPUHMMATh, aHa/IM3MPOBaTh U KDUTUYECKH OLIeHUBaTh
YCTHYIO ¥ IUCbMEHHYIO [IeJIOBYIO MH(OPMAaLMIO Ha
WHOCTPaHHOM (bIX) si3bIKe(ax).

YK-4.3. Bnagetb HaBbIKaMy OCYLLeCTBJ/I€HUS JeJI0BOU
KOMMYHUKALIMU B YCTHOW M MMCbMEHHOM (popMax Ha pyCCKOM
SI3bIKe; HaBbIKAMU OCYILleCTBJIEHUS /1eJI0BOM KOMMYHHUKALIUU B
YCTHOM U MMCbMEHHOU (popMax Ha MHOCTPAHHOM(bIX)
sA3bIKe(ax)

YK-5

CriocobeH BOCIIPUHUMATh
MEXXKY/TbTYPHOE
pa3Hoobpa3ue o01miecTBa B
COLIMA/IbHO-UCTOPHUYECKOM,
3TUUeCKOM U GunocodckoM
KOHTEKCTax

YK-5.1. 3nath colanbHO-UCTOPUYECKME, ITUYEeCKIe,
bunocodbckre 0CHOBBI MEXKKYJ/IBTYPHOTO pa3HoobOpasust
00111eCTBA; MICUXO/IOTMUECKHE OCHOBBI MEXKKY/TETYPHOTO
B3aUMO/IeHCTBUS

YK-5.2. ¥YMeTb yuuThIBaTh COLIMATIBHO-UCTOPUYUECKUE
3aKOHOMEPHOCTH (POPMHUPOBAHUS MEXKYJIBTYPHOTO
pa3HooOpa3us 00I1eCcTBa; UCIO/IL30BaTh ITUUECKHE HOPMBI ;
TIPOBOJUTH COLMATbHO-(DUI0COMCKUM aHa/In3
3aKOHOMEPHOCTeH Ky/IbTYPHOTO pa3BUTHs 00IlecTBa U
thopMHUpOBaHUsT MEXKKY/IBTYPHOTO Pa3HOOOpa3usi;
OCYIIIeCTB/IATh MEXKY/IBTYPHOE B3aUMOZeCTBYe




YK-5.3. BriafleTb HaBbIKaMU OLIEHKH MEKKY/IbTYPHOTO
pa3HooOpas3ust 0011[eCTBa C yUeTOM COLMATbHO-UCTOPHUYECKOTO
KOHTEKCTa; UCTI0/Ib30BaHUsI STUUeCKUX HOPM B YCJIOBUSIX
ME>KKY/IbTYPHOTO pa3HOo00Opa3ust 0011eCTBa; COLMaabHO-
dumocodckoro aHamM3a 3aKOHOMEpPHOCTeH KyJIbTYPHOTO
pa3ButHs 001IecTBa ¥ HOPMHUPOBaHUS MEXKKY/IBTYPHOTO
pa3Ho00pa3ust; HaBbIKAMH MEXKKY/TbTYPHOTO B3aUMO/IeHCTBUS

YK-6 CriocobeH yTipaB/isTh YK-6.1. 3HaTh OCHOBBI CaMOOPraHU3aLM1, CaMOPa3BUTHSI,
CBOUM BpEMEHEM, camoo0pa30BaHMsI; IPUHILIUTIEI 00pa30BaHMUS
BbICTpauBath 1 YK-6.2. ¥YMeTh BbICTpauBaTh CTPATEIUIO U COZlepPIKaHKe,
Pe€a/M30BRIBATE peanu30BbIBaTh TPAEKTOPHUIO CAMOOPraHM3alii, CaMOpPa3BUTHS
TPAEKTOPHIO CAMOPA3BUTHA |, camo00pa30BaHUsl; YUUThIBATh IPUHILIUIIEI 00pa30BaHUs 1St
Ha OCHOBE NMPUHIJAIIOB CaMOpa3BUTHS, CAMOOPraHHU3alM1 B TeUeHKe BCeU )KU3HU
o0Opa3oBaHUs B TeUueHHe
BCel JKU3HU YK-6.3. BiiaseTs HaBbIKaMU CaMOOpraHu3alyy,
CaMopa3BUTHs, CAMOOOPa30BaHuUsT; BLICTPAMBAHUS U
peasiv3aliviy TPAaeKTOPUM CaMOPa3BUTHSI B TeUeHHe BCel XKU3HU
Ha OCHOBE TIPUHIIUIIOB 00pa30BaHMUS
YK-7 Criocoben nopzgep>kuBath | YK-7.1. 3HaTh 0CHOBBI (hr3MUeCKOM ITOATOTOBKH,
JIOJDKHBIN YPOBEHb HEeoOX0oIUMOM /17151 00eCITeueHus MMOJTHOLIEHHOW COI[Ua/IbHOU U
(bu3ryeckou ripodeCcCHOHaTBLHOM JleATe/TbHOCTH
TIOATOTOB/IEHHOCTH A/ . | YK-7.2. YMeTb nopiep>kuBaTh JA0/DKHBINA YPOBeHb (PU3HUeCKOM
oGecneqenyiﬁ TO/THOLEHHON TIO/ITOTOB/IEHHO CTH, HEOOXOIUMOM [171s1 00ecrieueHust
COLMATBEHOM 1 Ny TIOJIHOL[€EHHOM COLMa/IbHOM U TIpoecCroHaIbHOU
rpogeccroHaIbHOU AT NMbHOCTH
JlesITe/IbHOCTH
YK-7.3. BriafeTb HaBbIKamu TOAepKaHUsT YPOBHS
(bu3nUeCcKoi NOATOTOB/IEHHOCTH, HEOOXOAMMOM [Iist
obecrieueHust TIOJTHOLIEHHOM COIMa/IbHOM U
ripoecCcroHaNbHOM /leaTeNTbHOCTH
YK-8 CnocobeH co3iaBaTh U YK-8.1. 3HaTh METOZBI CO3/IaHUsT U TIOA[eP>KaHusT 0e30ITaCHBIX
MO/i/IeP>KUBaTh B YCJIOBUM JKU3HEIeATe/IbHOCTH B ITOBCEJHEBHOMW YKU3HU U B
TIOBCeJHEBHOM )KU3HU U B | TIpo(peccoOHaNbHOMN JiesiTeTbHOCTH, KPUTEPUU COXpaHeHHsI
ripoeccroHaNbHON TIPUPO/IHOM Cpe/ibl, YCTOHUMBOTO Pa3BUTHs 00IIIeCTBa, B TOM
JesiTe/TbHOCTH Oe30racHbie | UKc/ie TPU yTPo3e U BO3HUKHOBEHWH Upe3BbIUalHbIX CUTYyalui
yCJIOBUS Y BOEHHBIX KOH(JIUKTOB
KUSHEASITENIBHOCTH AT YK-8.2. ¥YMeTb co3/jaBaTh U MOAiep>KUBaTh B TTIOBCeHEBHOM
COXpaHEHM: TIPHPOAHON JKU3HU U B IPOde CCHOHATBHOM /IesTe/TbHOCTH Oe30macHbIe
CPEADL, obecrieuenns YCJIOBUSI )KU3HE|eATeIbHOCTH J1J11 COXpaHeHUs1 PUPOJHOU
YCTOMHMBOTO Pa3BUTH cpezibl, obecrieueHNst yCTOMYMBOTO pa3BUTHS OOIIECTBa, B TOM
0B1LieCTBa, B TOM YHC/Ie NpK yKc/ie Py yTpo3e U BOSHUKHOBEHUM Upe3BblYaiiHbIX CUTYaLui
YI'PO3€ U BOSHUKHOBEHWI ) g apypyp ik KOH(JTUKTOB
Ype3BbIYaHBIX CUTYaLIUU U
BOEHHBIX KOH(/IMKTOB YK-8.3. BriageTe HaBbIKAMU CO3[aHus U NOAJLEP)KaHUs B
MOBCeHEeBHOM KU3HU U B MPOdeCCUOHATBLHOM /1eSITe/IbHOCTU
Ge30rmacHble yC/IOBUS XKU3HEeSITeTbHOCTH /i COXpaHeHHsT
TIPUPO/THOM Cpe/ibl, 0becrieueHUst yCTOMUMBOTO Pa3BUTHS
o011ecTBa, B TOM UHC/Ie TIPH YTPO3e U BO3HUKHOBEHUU
ype3BblUaliHbIX CUTYaLIUM U BOEHHbIX KOH(IUKTOB
YK-9 CrniocobeH uCIob30BaTh YK-9.1. 3Hatb TeOpeTUKO-MeTO0/I0rMYeCKre OCHOBBI

0a3oBbIe

JedeKkTomoruueCckux 3HaHUN




JedekTosoruuecKkue YK-9.2. ¥YMeTb UCTIOMb30BaTh 0a30BbIe Ae()eKTO0rnue cKue
3HaHUS B COLIMAILHON U 3HaHUs B COLIMA/ILHOM U TIpoeccroHaibHOM cdepax
ripodeccroHanbHOM cepax

YK-9.3. BiazieTb HaBbIKaMH UCITO/Tb30BaHKUST 0a30BbIX
JedeKkTomoruueckux 3HaHUM B COL[MAIbHOU U
nipodeccroHanbHOM cdepax

2. CTpyKTypa M TPYA0EMKOCTbH AUCLUIIMHBI

OO01iast Tpy0eMKOCTh (00beM) AMCLUIUIMHBI COCTaB/sgseT 13 3aueTHble eAuMHUIBI (3.e.), 468
aKaZileMMueCcK1X 4acos.

Tabmuiia 2 — O6beM TUCIUTUIMHEI

o Bcero, KonmnuecTBo uacos B
Buibl yuebHo paboThl
4yacoB ceMecTpe
OO0111as1 TPYZI0EMKOCTh AUCLIATITMHBI 468 1 cemecTp - 252
3 cemecTp - 216
KoHrakTHast paboTa 00y4arolyxcs ¢ TperojaBaTesieM 1o 194 1 cemectp - 110
BU/IAM yueOHBIX 3aHATHH (BCEro) 3 cemectp - 84
B TOM UHCJIe:
JIeKLIUr 70 1 cemecTp - 38
3 cemectp - 32
naboparopHbie 3aHATHS 124 1 cemectp - 72
3 cemecTp - 52
TpaKTHUYeCKUe 3aHSATUS 0
[pyrue Bugp! paboT B cooTBeTCTBUU C YII:
KOHTpOJ/TbHasi paboTa 1 1 cemectp - 1
3 cemectp - 1
KOHCYJ/IbTaLluu 2 1 cemectp - 1
3 cemectp - 1
CamocrosiTeibHasi paboTa 00yuaromuxcst (Bcero) 266.6 1 cemecTp - 142
3 cemectp - 132
KoHTakTHast paboTa 1o mpoMeXXyTOUHOM aTTeCTal[|uH
B TOM YHCJIE:
3a4yeT 0
3aueT C OL[eHKOMU 0
KypcoBasi paboTta (ITpOeKT) 2 3 cemectp - 1
3K3aMeH 2.4 1 cemectp - 1
3 cemectp - 1
3 Copep:xaHue JUCLUIN/IMHbI
Tabnuiia 3 — CofepykaHye JUCHATUIAHbI
Ne |Pa3gen (Tema) AUCLUTITMHBI Bupp! festensHOCTH ®dopma
n/m Tex, |J1a6, |3k, |KoP, |KyP, CP | TeKyLero
yac. |yac. |vac. uac. |uac. |C, |KOHTPO
ya | YCIIEBAEMOCTH
C.
1 xypc / 1 cemecTp
1 |IloguapctBa OHOK/IETOUHBIE U




MHoOrokJ/eTouHbie

2 | BBezeHue B qucuurivHy. [Tpocretime.
Husliime MHOTOK/IETOUHBIE

[Ipegmert v 3a7@uu 300/1I0TUU
6ecrio3BoHOYHBbIX. CB$I3b C IPYTUMH
HayKamu. OCHOBHbIe ITPUHLIUIIbLI
KJ/1accuUKaLy )XUBOTHBIX. VlcTopust
300s10ruy. CoBpeMeHHas cucTemMa
JKUBOTHOTO Mupa. Ob11jasi XapaKTepruCTHKa
nozauapctsa [Ipocrenimmx XapakrepucTrka
tuna CapkomacTturoopsl, CUCTeMaTHKa.
XapakrepucTuka rogrurna CapKozoBble.
OcobeHHOCTH CTPOeHUs1 U OHMOIOTUU KJT.
JlyueBrku u ConHeuHuku. [Ipaktuueckoe
3HaueHue

16

28

JlaboparopHasi
pabora

3 |Il;1ockue, TepBUYHOIIONOCTHBIE U
KOJIbYaThble YepBu

Pa3pen Bunarepanbheie. O61iast
XapakTepucTHKa tuna I1nockue yepsu.
OcobeHHOCTH OpraHy3alyy Ki1. PecHUUHBIE
yepBu. OCOOEHHOCTH OpraHM3aly KI.
Cocanpiuku. Knacc
Monorenen.Oco6eHHOCTH OpraHU3au KII.
JlenTouHble yepBU. ’KM3HEHHBIE LIMKJIbI,
MepbI 60pbOBI ¥ IPOdHTIAKTHKA
3aboseBannii. OcO6eHHOCTH BOMIOLN
trmna [lnockue uepBu.O61as
XapakTepUCTHKa Tura [lepBUYHONONOCTHBIE
yepBU. BakHeu1e HeMaTobl,
rapasuTupyroliue B Teje
yesroBeKaOCOoOEHHOCTH CTPOEHHS U
pasMHOXXeHUs Ki1. Bosiocatuku. DBOJOLUS
KpyIbIX yepBel. Tun Kosbuarsle yepBy.
OO0111as XapaKTepUCTHKA, KIacCUBUKAIHS.
Kiacc MHOTOILIeTUHKOBbIE YepBU.
OcobenHocTy opranu3anun.Kmnacc
MarnomeTtrHKOBbIe uepBU. OCOOeHHOCTH
opraHu3aiuu. [IpakTuueckoe 3HaueHve
MHOTI'0- ¥ MaJIOLLeTUHKOBBIX uepBer. Kii.
IMusiBkr. OcOOEHHOCTH OpraHU3al|y,
CUCTeMaTHKa, [IpaKTU4YeCKoe 3HaYeHue.
OBOJTIOLIYA KOJIBYAThIX YepBe.

18

29.

JlaboparopHasi
pabora

4 | KoHTtponbHas pabora

0.5

Nroro o 1 kypcy 1 cemectpy

16

34

58

10



1 kypc / 1 cemectp

1

Tuner Monnrocky, UneHucToHOrHe

Mosttocku. PakoobpasHbie. MHOTOHOXKKA

OO0r11ast XxapakTepyCTHKA TUIA MOTFOCKH.
Knaccugukauus. Xapakrepuctrka Kit.
bproxoHorue. Cuctemsl OpraHoB
OpPIOXOHOTHX MOJUTFOCKOB Pa3MHOKeHHe
pasBUTHe, IPAKTUYeCKOe 3HaueHue
OpIOXOHOTHX MOJITFOCKOB. XapaKTepUCTHKa
Kiacca /[IsyctBopuarbie. CUCTeMbI OPraHoB,
pasMHOXXeHUe, pa3BUTHe, [IpaKTUUeCcKoe
3HaueHue.XapakTepUCTUKa Kj1. ['ooBoHOrMe
MOJIJTFOCKU. 3all[UTHBIE TIPUCIIOCOOIeHNS 1
NpakThueckoe 3HaueHue. [IpoucxoxxgexHue u
3BOJIFOL{MSI MOJUIFOCKOB. XapaKTepuCTUKa
Tumna YieHucroHorue. Xapakrepucruka K.
PakooOpasHble. XapakTepuCTHKa HafKII.
MHOTOHOXKH.

11

18

24

JlaboparopHasi
pabora

Hacexkomebie

XapakrepucTuka Kinacca Hacekomele.
OcobeHHOCTH CTPOEHUSI U pa3MHOXKEHHE,
TpakTUYeCcKoe 3HaYeHue.
[TocTaMOpHOHaTBEHOE pa3BUTHE HACEKOMBIX.
OTpsiibl HACEKOMBIX C HEITO/IHBIM U MOJTHBIM
rpeBpallieHueM.

11

20

24

JTaboparopHasi
pabora

DJK3aMeH

36

Wroro no 1 kypcy 1 cemectpy

22

38

84

2 Kypc / 3 cemecTp

1

becuepenHbix. Kpyriopotslie

1.1

Tun xopaossie (Chordata).[TogTun
OecueperiHble

OO0r11ast xapakTepyCTHKa THIa. MecTo
XOP/IOBBIX CPeJIN THUIIOB )KUBOTHOTO
1JapCTBa. 3HAYEHHUEe XOP/IOBbIX B
Kpyroobopore BellleCTB B PUPO/ie U B
»Ku3HU mogent. IToaTun 6ecuepernHble.
Opranusanusi becuepernHbix. CrcTeMaTHKa
pacrpocTpaHeHre ¥ 6uosiorus
COBpEeMeHHBIX OecueperHbIX.

10

20

JIabopatopHast
pabota

11




1.2

[MoaTunel O6omounyku (Tunicata).ITo3BoH
ouHble (Vertebrata), uiy ueperHsle
(Craniata) knacc KpyrnopoTsie
(Cyclostomata)

OO0111ast XapaKTepUCTHUKA TIOATHTIA
JINUMHOUHOXOPAOBBIX. 3HaUeHHe paboT
O.A. Kosanesckoro, A.H. Cesepriosa, 11.11.
Meu-HUKOBa B TOHUMaHUHU
(rnoreHeTUUECKUX OTHOLLIEHUI
000/IOUHHKOB U JIPYyTUX BTOPUUHOHOPOTBIX
Y UX MECTO B THUTIE XOPZOBbIX
JKUBOTHBIX.[IOATUIT TT03BOHOYHBIE.
OcHoBHbIe UepThl OpraHU3aLuu
M03BOHOYHBIX KUBOTHBIX. CBSI3b
OpraHu3alvy MO3BOHOYHBIX C IJIaBHEUIINMU
sTanamu ux Mopdodu3rosoruueckomn u
MOP(O3KOIOruYeCcKOil 3BOJTFOLUMN.
Knaccuduarmu nogrvra rmo3BOHOUHBIX.
Knacc Kpyrnopoteie. XapakTepucTUka
KPYIJIOPOTHIX KaK HarboJsiee MPUMUTHBHBIX
COBpPEMEHHBIX TT03BOHOUHBIX CBSI3aHHBIX C
HX Mapa3suTHYeCKUM 00pa3oM.

6

27.

JTaboparopHasi
pabora

Pr10BI

2.1

Hazknacc Priber (Pisces). Kinacc XpsiiieBbie
pbi6bI1 (Chondrichtyes)

XapakTepuCTHKa PbI0 Kak MepBUYHOBOJHBIX
YeIF0CTHOPOTHIX. OLleHKa MpOrpeCcCrUBHBIX
ocobeHHocTelt MOph0/IOTHY U TIOBeIeHUs B
CBSI3U C YCJIOBUSIMU MX CYLLleCTBOBAHUSI.
Knacc XpsiteBbie peidbl. Ob1ias
XapaKTepUCTHKa K/acca Kak IpyIbl
NepBUYHOUETIOCTHOPOTHIX. [ToKIacCh
[TnactuHOKabepHeIe. L]ensHOTOOBEIE.
OCHOBHbIe UepThbl UX OpraHU3aLvu.
[enenue nx Ha HaJOTPsA/bl, CEMeNCTBa.
OcCHOBHbIE UepThbl OpraHM3aLvy,
pacrpocTpaHeHue 1 3KOJIOTHsl.

6

20

JlaboparopHasi
pabora

2.2

Knacc Koctabie peibel (Osteihthyes)

OO111as1 XapaKTepUCTHKA KOCTHBLIX PbIO, ee
MaJIOUMC/IEHHOCTb M1 MHOTOOOpasue B CBs3U
C pa3/IMUYHBIMU YCJIOBUSIMH CYIIle CTBOBAHUSI.
IleneHve Ha MOJK/IACCHI, HAIOTPSI/IBI,
otpsaabl. OCOOEHHOCTH UX OpraHU3aLUH.
Oxkonorus puib ¥ 3HaueHue poib. Crnenydrka
PBIOOXO03SIMCTBEHHBIX 3a/]a4 B CBSI3H C
TH/IPOCTPOMUTETHCTBOM Ha KPYTHBIX BOHBIX

20

JTaboparopHasi
pabora

12



apTepusix. Ppi63aBo/ibl U [pyrue (OpMBI
pribopasBeenusi. [IpakTuueckoe 3HaueHMe
pBIO.

KonTposnbHas paborta

0.5

Wroro 1o 2 Kypcy 3 ceMecTpy

22

34

88

2 xypc / 3 cemecTp

1

3eMHOBO/HbIE

Knacc 3emHoBozaHbIe (Amphibia)

OKosioruuecKue Tpymbl peid. Murpanysi.
[TpakTHueckoe 3HaueHue pbl0. PUMOreHus
na/ilmnx yepenHeix. Hagknacc Ha3eMHble
1o3BoHOYHbIe. Mopdonornyeckue
ripeoOpa30BaHusT TO3BOHOUHBIX )KUBOTHBIX,
00yc/ioB/IeHHBbIE BBIXOJIOM Ha CYIIY.
BakHeiilve aZiarTHBHbIE U3MeHeHUsI
Ha3eMHbIX KUBOTHBIX B CBSI3U C UX KU3HBIO
B Ha3eMHO - BO3/1yILIHbIN cpefie. Knacc
Ampubun. O6111as xapakTepUCTHKa Kjiacca
B CBSI3U C 3eMHOBO/JHBIM 00pa30M >KH3HH.
OcHoBHbIe uepThl opranu3auusi. OTpsizibl
XBocratble (Caudata), be3norue (Apoda) u
becxBoctbie (Anura). Beayiiue cemelicTBa,
OCHOBHBI€ TIPe/ICTaBUTEe/TH, YepThl OUOIOT UM
pacripoctpaHenue. [TporcxoxaeHre»
OBOJIIOLMS 36MHOBOZHBIX. DKOJIOTUS
amdubuii». Ponb ampubuii B 61orjeHo3ax.

JlaboparopHasi
pabota

[Ipecmbikarommecs

Knacc IMpecmbikaromuecs (Pentilia)

XapakTepucTUKa PenTHINi KaK HA3LINUX
amMHUOT. [TpucrocobuTe/bHbIE K HA3eMHOMY
CYIIIeCTBOBaHUIO 0COOEHHOCTU OpTraHU3al[|uu
pentrsvii. OcOOGEHHOCTH TTOBE/IeHUS.
CucreMaThKa COBpeMeHHBIX
ripecmbikaromuxcs. [ogkmacc AHarcuzbi
(Anapsida), ITogknacc Jlenumo3aBpbl
(Lepidosauria), ITogknacc Apxo3aBpbl
(Archosauriria). OcobeHHOCTH UX
opraHusaiuu. [IporpeccruBHbIe UepPThI
cTpoeHusi. BaxkHelie BU/bl. DKOMOTHs
TIpeCMBIKAIOIIUXCSI, TIPOHUCXOXKEeHNe U
3BOJTFOLIMS TIPECMBIKAOLLUXCS,

JTaboparopHasi
pabora

13



6I/IOLIGHOTI/ILIGCKOG U TIpaKTUYeCKOe
3HaueHHe TIPeCMBIKalOIMIUXCA U UX OXPaHa.

5 |TITunp

6 | Kuacc ITtuipi(Aves) 4

OO0111as XapaKTepuCTHKA NTHLL. TTOKpOBBI U
WX TIPOM3BOJHbIe. MyCKy/aTypa.
OcobeHHOCTH CTPOEHUsI CKeJleTa
BHYTPEHHHUX OpraHoB. CucteMaTHKa
coBpeMeHHbIX ULl [Togknacc
BeepoxsoctHble unu Hacrosiue nTyLibi
(Neornithes). OcobeHHOCTH UX
OpraHu3aliM, OCHOBHbIE CpeJbl, CEeMeMCTBa.
['naBHeiliIMe MpeACTaBUTETN. DKOJIOTUS
TITHULI, TIPOUCXOXKEHHE MTHLI,
OMOLIEHOTUYECKOe U MTPAaKTHUeCKoe
3HaueHue, palOHaIbHOE UCTO0/Ib30BaHNe U
oXpaHa ITULl.

JIabopatopHast
pabora

7 | Mnekonurarouye

8 |Kiacc Mnekornuraroiiue (Mammalia) 2

OO0111as1 XapaKTepUCTHKa Klacca
MUIeKoTMTaroIyx. [IporpeccrBHbIe YepThbl
opranu3saiuu: O630p CTPOEHUSI U 0CHOBHBIX
yepT KusHezesTeIbHOCTH. CUcTeMaTrKa
COBpeMeHHBIX MyleKonuTarouux. [logknacc
[TepBo3Bepu (Prototheria). [Togknacc
Hacrosiue 3Bepu (Theria).IIporcxoxeHue
Y 5BOJIFOLIMSL MJIEKOTTUTAOLL{UX.
BurolieHOTHYeCKOe 1 TIpaKTHUe CKoe
3HaueHWe MJIEKOTIMTAIOIIMX U UX OXpaHa.

JTaboparopHasi
pabora

9 | Kypcogas pabora

10 | Ox3ameH

36

Wtoro no 2 Kypcy 3 ceMecTpy 10

18

44

Wtoro nmo AucCLMILIMHE 70

124

27

Tabmmiia 4 — JTabopaTopHble paboThbI

Ne |HaumeHoBaHue 1abopaToOpHBIX paboOT
/11

O6wewMm, yac.

14
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4. ®oHJ| OLIeHOYHBIX CPEJCTB //IA MPOBeeHHUs MPOMe)XYTOUHOH aTTecTanuu
00yUaIOIIMXCS 110 JUCI{HII/THHE

KputepusiMi OLIeHUBAaHUsI SIBSIFOTCS Oasiibl, KOTOpbIe BBICTAB/ISIOTCS 3a BUABI [IeSITeTbHOCTH
(oLleHOUHBIE CpeACTBa) MO WTOraM M3ydyeHUs: MOAy/ed (pa3fesoB AUCLMIUIMHBI), MEePeYrCc/IeHHbIX B
PEUTUHI-TI/IaHe AUCLIMIUINHBL. banibl, BbICTaB/issieMble 38 KOHKPETHbIe BH/bI JeSITe/IbHOCTU MPe/iCTaB/IeHbl
HIDKE.

KoHTponbHbIe 3ajaHus /11 IPOBeieHus
TeKyLlero KOHTPOJIs1 ycieBaeMoCTH

TecToBbIe 3agaHusI

OmucaHue TeCTOBbIX 3a/laHWI: TeCTOBble 3aJaHWs BK/IIOUAIOT TeCThl 3aKPhITOrO THMa (C OAHUM
MPaBWILHBIM OTBETOM), TeCTbl Ha YCTAaHOBAEHUM TOC/Ae0BaTeIbHOCTU UM Ha YCTaHOBJ/IEHHE
cootBeTcTBUs. OlleHKa 3a BBHITIOJIHEHWE TECTOBBIX 3a/laHWM BBICTAB/ISETCS Ha OCHOBAHWUHM TIPOL[eHTa
3a/laHUl, BBITIOJIHEHHBIX CTYJeHTAMU B TMPOLeCCe TIPOXOXKIAEHUs TPOMEXKYTOUHOTO U PYOEXKHOTO
KOHTPOJIs1 3HAaHUM

TecTnl

1. IMCLUUIIMHBI, U3yYarolljie KPYITHbIe CUCTeMaTUyeCKHe KaTeropyy B 300/10TUM 0eCrI03BOHOUYHBIX
1. mpoTro3oomorus
2. SHTOMOJIOTUSL
3. UXTHUOJIOT U

4. OpHUTOIOTHS
5. MamMMoJIorus
6. reJIbMUHTOJIOTUS
2. [lvia y capkoZIOBbIX IlepeBaprBaeTcs B
1. anpe

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

3. Ameba npoTeli OTHOCHUTCS K TUITY
1. anyKOMIIeKChI
2. uH(y3opun

3. capkoMacTUro(opkl

4. n1abupUHTY/IbI

4. ITepenBuraetcss ameba ¢ ITOMOII[LIO

1. pecHruek

2. )KTYyTUKOB

3. yHAy/IUpyoiel MeMOpaHbI

4. TICeBIOTIOIMI

5. SIepHbIN nyanmu3M HabMHOAeTCs y

1. cnopoBUKOB

2. uH(y30puii

3. KOpHEHOXeK

4. )KTYTUKOHOCLIEB

6. becrionoe pa3sMHO)KeHHe Ma/SIpUITHOTO KOMapa B KJ/leTKax IeyeH! YesioBeKa Ha3bIBaeTCs
1.1M30roHUs TKaHeBast

2.raMeTOroHus

3.CIIOpOroHUst

16



4.111M30TOHUS SPUTPOLUTAapHas

OrnurcaHre MeTOAMKM OLIeHUBaHUS BBITIOJIHEHHSI TECTOBbIX 3a/JaHUM: OLIEHKA 3a BBIITOJIHEHUE TeCTOBbIX
3a/laHUM CTAaBUTCSI HA OCHOBAHUWU T0/[CYeTa MPOLieHTa MPaBU/IbHO BbITTOIHEHHBIX T€CTOBBIX 3a/laHUM.
Kpurepuu onenku (B 6a1ax):

- 9-10 6asI0B BLICTAB/ISAETCS CTY/I€HTY, €C/IA TIPOL[eHT MPaBU/ILHO BLITIOTHEHHBIX T@CTOBBIX 3a/laHUM
coctaBnsieT 81 — 100 %;

- 7-8 6asisI0B BBICTAB/SETCS CTYAEHTY, eC/TH MPOLIEHT TPABW/IbHO BBITOJIHEHHBIX TECTOBBIX 3a/JaHUI
cocTtaBasieT 61 — 80 %;

- 4-6 6assIOB BBICTAB/SETCS CTYAEHTY, eC/TH MPOLIEeHT TPABW/ILHO BBITOIHEHHBIX TECTOBBIX 3a/JaHUI
cocrtaBnsieT 41 — 60 %;

- 10 4 6aJ/I0B BBICTAB/ISIETCS CTYAEHTY, eC/TH MPOLIEHT MPABU/IBLHO BBITOJHEHHBIX TECTOBBIX 3aJJaHUH
coctaBnseT 40 %;

A WNRFRUMNMNWNRPRPAEMRMNWNRFRPRWRAMWUONRNDEWUNR R

KonTponbHas pabora

KonTposbHast pabota Ne

. KomrioneHTOM CKesieTa Ty0OK SIBISI€TCS
. XUTUH

. CTIOHTYH

. paKOBHHa

. aKCOCTHUJIb

. [TuiieBapeHue y ryboK MPOUCXOAUT

. B aTpHajIbHOU INOJIOCTH

. B KUIIIEUHOM MOJI0OCTH

. BHYTPUK/IETOYHO

. B CpeJiHel KHILIKe

. OT/IMums cocanbl{UKOB OT JIEHTOUHBIX uepBei
. HaJlMuve TMUILeBapuTe/IbHOU CUCTEMBI

. OTCYTCTBUE KPOBEHOCHOW CUCTeMbI

. HaJlnuve TIPOMEXXyTOYHOI'0 X03sIMHa

. Ha/Inulie HepBHOW CUCTEMBI

. [lonocTs Tena Hemaroy,

. LIeJIoM

. MHKCOLeJlb

. KWIIIeyHasi IoJI0CTh

. CXH30Le/b

. OpraHsl BblfiesieHNsl y JOXK/IeBOTO YepBsi
. IPOTOHePpUANHU

. MeTaHe(puAUU

. TIOUKH

. MaJIbITUTHEBBI COCY/ibl

MeTtoznueckrie MaTepuyasbl, OTpe/iestolye TIPoLeypy OLleHHBaHWsI KOHTPOJIbHOM paboThl

OmnucaHue MeTOAWKU OLIeHWBaHUS: TIPU OLIeHKe BBITIOJTHEHHS CTYAeHTOM KOHTPOJIbHON paboThl
MakKCHMasbHOe BHUMaHHe cefyeT ye/siTh Ce/[yIOLUM acrieKTaM: HaCKOJIbKO TTOJTHO B TeOPeTUUeCKOM
BOMNPOCE PacKpbITO COZlepKaHWe MaTepyrara, YeTKO U MPaBU/IbHO JIaHbl OTpe/iesie s, PACKPbITO
Colep’KaHue MOHATHI; BepHO UCI0/Ib30BaHbl HAyYHbIe TePMUHbI; eMOHCTPUPYIOTCSI BBICOKMM YPOBEHb
YMeHHUs OIleprpoBaTh HayUHbIMU KaTeropusMU, aHaIu3upoBaTh MH(OPMAaLMIO, Bla/leHue HaBblKaMU

MeTtoanueckrie MaTepuasbl, ONpe/iesitolliye TpoLeAypy OLleHHBaHUS BbITIOJTHEHUsI TeCTOBbIX 3a/laHui
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MPaKTHUYeCKOM J1eITe/IbHOCTH; KelC-3aZlaHue PelleHO Ha BBICOKOM YPOBHE, COAEP)KUT apryMeHTaluio U
TMOSICHEHUSI.

Kpurepuu onenku (B 6a/1ax):

- 9-10 6a/1710B BBICTAB/ISIETCS CTY/IEHTY, €C/TU B TEOPETUYeCKOM BOTIPOCE TIOJTHO PACKPBITO COZlepyKaHue
MaTepuasa; YeTKO U MPaBUJIbHO JIaHbl Opeie/ieHus], PACKPBITO COZlepKaHue TIOHSTHM; BEPHO
VICTI0/Tb30BaHbl HayUHbIe TEPMUHBI; J€MOHCTPUPYIOTCS BBICOKMI YPOBEHb YMEHHsI ONlepHpOBaTh
Hay4YHbIMU KaTeropusiMM, aHaIM3upoBaTh UH(OPMaLIMIO, Bla/ieHre HaBbIKaMU MPaKTHUUe CKOM
JlesiITe/IbHOCTH; Kelc-3a/laHre pelleHO Ha BBICOKOM YPOBHE, COZIeP>KUT MOSICHEHUS; TECTOBbIE 3a/laHuUs
pelleHbl cBbIlle, ueM Ha 80%; ypoBeHb 3HAaHUM, YMEHHWH, BlaJleHU — BBICOKHUH;

- 7-8 GanioB BHICTAB/ISIETCS CTYEHTY, e B TeopeTHueckoM BOTIPOCe PACKPBITO OCHOBHOE COZlep)KaHue
MaTepuasa; B OCHOBHOM TPaBU/IBHO JlaHbl OMpe/ieieHNs: IOHATUM U UCTO0b30BaHbl HAyYHble TEPMUHBI;
OTBET CaMOCTOSITe/IbHBIN; OMNpe/ie/ieHNs TIOHATUN HeTlo/IHbIe, 0MYLleHbl He3HaUUTe/IbHble HapyllleH s B
TI0C/Ie/IOBATeIbHOCTH U3/I0XKEHHST; HeOOIbIIMe HeJOCTAaTKU TIPH MCIT0/Thb30BaHUH HayYHBIX TEPMHUHOB,;
KeliC-3a/laHKe pelleHO BepHO, HO pellleHre He J0Be/IeHO /10 3aBepLUIalolero 3Tarna; TecTsl pelieHsbl Ha 60-
80%. YpoBeHb 3HaHUM, YMEHUH, BIaJIeHUN — CPeHUM;

- 5-6 6asnIoB BHICTAB/ISIETCS CTY/IEHTY, eC/Ii B TeOpPeTHUeCKOM BOTIPOCe YCBOEHO OCHOBHOE, HO
HerocC/e/l0BaTeIbHO; OTpe/ie/ieHUs OHATUMA HeJOCTaTOYHO YeTKHe; He UCII0/Ib30BaHbl B KaueCTBe
Jl0Ka3aTesibCTBa BBIBOZBI U 0000111eH s 13 HaO/II0/IeH!H, TIPAaKTUUYeCKUX 3aHSITHUN; YPOBEHb YMeHUs
OTlepUpOBaTh HayYHbIMU KaTeropusiMu, aHaIM3MpoBaTh UH(POPMALIUIO, BjiafleHHs HaBbIKaMu
TIPaKTUYeCKOU JiesTelTbHOCTU HeBBICOKMH, HabmoAatoTcst ipoberibl U HETOUHOCTH; B pellieHue Kelc-
3a/laHus BEPHO BBIITOJIHEHBI HEKOTOPBIE 3Tallbl; TeCThl pelieHbl Ha 40-60%; ypoBeHb 3HaHUM, YMEHUH,
B/IaJIeHUI — yJ0B/IeTBOPUTE/IbHbIN;

- MeHee 5 0asIJIOB BLICTAB/SIETCS CTYAEHTY, eC/Id B TEOPETHUECKOM BOTIPOCE He U3/I0KEHO OCHOBHOE
cofiep>kaHue yueOHOT0 MaTepuara, U3/oXkeHue parMeHTapHOe, He TI0C/Ie/I0BaTe/IbHOe; OTpe/ie/leH st
TIOHSITHUM He YeTKHe; He UCII0/Ib30BaHbl B KAUeCTBe JI0Ka3aTe/TbCTBa BBIBOJIBI M 0000IIeHUs 13
HabmofieHr, ypoBeHb YMeHUsI OTlepyupoBaTh HayUHbIMU KaTeropUsiMH, aHa/IM3UpOBaTh HH(POPMaLIHIO,
B/IaZIeHUs] HaBbIKAMU MMPAaKTUUeCKOM JesiTeIbHOCTU OYeHb HU3KHM; TECThI pellieHbl MeHee, ueM Ha 40 %;
yPOBeHb 3HAaHWM, YyMeHUH, B/1a/leHU — HeI0CTaTOUHBIM.

JlaGopaTropHasi padoTa
JlaboparopHasi pabota Ne

Tema: BHelllHee U BHYTpPeHHee CTPOeHHe KOCTHBIX PbI0
Cucmemamuueckoe nonodiceHue obsekma

Tun Xopgossie Chordata

IMoaTun [To3BoHOUHBIE, Vertebrata

Paspen YentoctHopoThle, Gnathostomata
[TepBuuHOBOAHBIE, Anamnia

Knacc KoctHele peibbl, Osteichthyes
IMopaxnacc Jlyueniepele, Actinopterygii
I'pymna Koctucteie pribel, Teleostei
Hapotpsap Ilepkouznsie, Percomorpha
Otpsap OxkyHeobOpa3Hbie,Perciformes
ITopoTpsapa OkyHeBUHbIe, Percoidei
CemeiictBo OKyHeBble, Percidae
ITopcemeiictBo OKyHemnono0OHbIe, Percanae
Pop Okynu, Perca

IlpeacraBuTens — OOLIKHOBEHHBIN OKyHb, Perca fluviatilis

1. CBexkast ppiba — 10 OfIHOM Ha 2 — 3 CTy[,.
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2. I'oToBeIe mpermnaparsl:

BCKpbITasi pbi0a; MuilieBapuTesibHasi CUCTeMa; UHbellMpOBaHHasi KPOBEeHOCHasi CUCTeMa; TOJIOBHOM MO3T.
3. Tabnuiipr:

BHEIIIHUI BUJ] KOCTHBIX PbIO; 00IIlee pacrosio)keHrue BHYTPeHHUX OpPraHOB; THILeBapyUTe/IbHas CUCTeMa;
KpPOBEHOCHasl CUCTeMa; OpraHbl pa3MHOXKEHMs CaMlia ¥ CaMKHW; TOJIOBHOU MO3T.

4. IpenapoBa/ibHble UHCTPYMEHTHI (CKaJlbIle/ib, HOKHULIBI, MMHLIET, TIperapoBasibHae UIJIbl, Oy/IaBKU
KaHLIe/ISIPCKUe) — M0 OAHOMY Ha 2 — 3 CTYA.

5. BaHHOUKY — 10 0/1HOM Ha 2 — 3 CTy/,.

BBojHbBIE 3aMeuaHys

KocTHble pbIObI BK/IFOUAIOT B Ce0s 1o/jaBisitoliiee OOMBIIMHCTBO BUOB Pbib. OHU pacripoCcTpaHeHbl B
MODSIX, OKeaHax, peKax, o3epax, npyzaax. CamMo Ha3BaHHe TOBOPHUT O TOM, UTO CKeJIeT Y 3THX PbI0 B TOM
W/IM UHOW CTereHU KOCTHBIM.

7KabepHblIii anrapaT MpUKPLIT KOCMHOU J#cabepHoll KpeIIKOU. [losiBisieTcst niasamenbHblil ny3bipb.
OnofoTBOpeHue Hapy)KHOe, UKpa MeJIKasl.

K nogknaccy nyuenepbix npuHaziexxut 6osee 90% Bcex HbIHe JKUBYIIUX BUZOB prI0. POT y HuX
pacriosiaraeTcsi Ha KOHIle Tejla, pOCTpyMa HeT. XBOCTOBOM I/IaBHUK 20MOYepKa/ibHblili. Teso moKpbITo
KOCTHOM YellTyeid, COCTOSIIIIel M3 TOHKWX TUIAaCTHHOK, HaJleralolyX JPyT Ha /Ipyra uepernuieodpasHo.
Krnoaka orcyrctByet. CrivpasibHOTO KilariaHa HeT; UMeeTCsl JIYKOBHUL[a aOpThI.

3agaHue

Paccmompemb:
BHewHee cmpoeHue

PacusieHeHHOCTh Tejla Ha TOJIOBY, TY/IOBUIIIE U XBOCT; T/IABHUKU — MapHBIe TPY/HbIE U OPIOLIHbIE,
HerapHble CITUHHbIE, TIOJXBOCTOBOM (aHa/IbHBIN) U XBOCTOBOW; POTOBOE OTBEPCTHE; IV1a3a; MapHble
HO3/py; )kabepHast KpbIITKa; OOKOBasi IMHUS; aHa/IbHOe OTBEPCTHE; KOCTHASI Yellysl.

BHympeHHee cmpoeHue

TMuwesapumenbHas cucmema: poToBasi MOJOCTh; TI0TKA; MUILLEBO/; XKeTyN0K; JBeHallaTuIiepCcTHasl,
TOHKasi, TOJICTasi, MpsiMasi KUIITKa; TM/IOpUUYeCKUe BLIPOCThI; TTeUeHb; JKeTUHbIN TTy3bIPh; TOZPKeTyI0uHast
Kesesa.

Ope2aHbl ObIxaHUs: YeThIpe TIaphl »Kaop.

KposeHocHasi cucmema: ByxkaMmepHoe ceptie (Tpefcepue U >KemyJoueK); TyKOBUIa aOPThl; OpIOIITHAsT
aopTa; ueThIpe TMaphbl >kabep-Hbix apTepuii. [1o Tiperapary v pUCyHKY MpPOC/IeUTb CXeMY [UPKY/ISLIUN
KDOBH.

OpeaHbl 8bl0eneHus: TYNOBUILHbIE TTOYKW; MOYETOUHUKH.

OpeaHbl pasMHOX}CeHUs: CEMEHHVKHU, IMYHUKH; TI0/IOBbIE POTOKHU.

LlenmpanbHas HepgHas cucmema: TOIOBHOM MO3T (OoJbIIIMe TIO/TyIIapHs TiepeHero Mo3ra C
00OHSTe/ILHBIMH JI0JISIMH, TIPOMEKYTOUHBIHM, CPeJHUI MO3T, MO3)KeUOK, IPOZ0JIrOBaThIi MO3T); rlepeKpecT
3pUTe/bHBIX HEPBOB (X1a3Ma); CIIMHHON MO3T.

3apucosamb:

1. O6ugee pacrnono)keHre BHYTPEHHUX OPraHOB (>kaOpbl aKy/Ibl U KOCTHOM PbIOBI, TOJIOBHOM MO3T
OKYHS$1); 2) CXeMy KpOBEHOCHOM CUCTeMbI (JOMalllHee 3a/laHue).

BHeuwnee cmpoeHue
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Teno KOCTHBIX PbIO, KaK M XPSIIEBBIX, AEIUTCS Ha TOJIOBY, TY/IOBUILE, XBOCT. ['paHHI{ell MeXKy TOJI0BOM 1
TYJIOBHILIEM CJTY>KUT >KabepHasi 11jeJib, a MeX/y TYJIOBHILEM U XBOCTOM — aHa/IbHOe oTBepcTue (puc. 35).
Pom y KOCTHBIX PbIO pacIiosio’keH Ha repe/iHeM KOHL[e TOJIOBbI, OTUero TaKMX PbI0 HA3bIBAIOT
KOHeYHopombIMU (B OTIMYME OT TIO-TIepeUHOPOTHIX Pbi0).

BecpMma xapakTepHBIM /7151 KOCTHBIX PbIO 00pa30oBaHUeM SIB/ISIETCST KOCMHAs JcabepHasi Kpblwkd. B cBs3u
C 3TUM BMeCTO TISITU KabepHbIX 0TBepCTUi (Y TIONepeuHOpPOTHIX Pbi0) Y KOCTHBIX UMeeTCsl JIMIIb OJjHA
oHcabepHas wjenb.

IMapHbie n1asHUKU CPaBHUTENIBHO C TAKOBBIMU XPSILLEBBIX PbIO YIIPOILeHbI U PACIiO/IOyKeHbI B
BEPTUKAIbHOU TVIOCKOCTH (0COOEHHO TPy/IHBIE TJIABHUKK).

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

CnuHHble n1asHuKU CHabKeHbI MATKUMU BeTBUCTBHIMU WU TBEPABIMHU KOJIFOUMMHU JTydaMu. JIyuu CBsi3aHBI
MesXay co00¥i TIpO3-pauHOM TMepernoHKOM.

Ha HikHeli cTopoHe Tesia 6/Ke K 3a[HeMY KOHLY HaXOAWUTCSI NOOX80CMOBOLU, WIW AHA/bHbIU, N1ABHUK.
[Mepen HyM B 00111eM yITyO/1eHHY JieXKaT TP OTZAEIbHBIX OTBEPCTHSI: GHA/IbHOE, N0/1080€ 1
gbl0eumesnbHoe (B OTJIMUKE OT IJIaCTUHOKabepHBIX, Y KOTOPLIX UMeeTCs KI0aka).

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

Tesno KoCTHBIX PbIO MOKPBITO KOCMHOLU Yeuyell, COCTOSIIeN 13 MPO3pPayHbIX KOCTHBIX MIaCTUHOK. Kaxkaast
yelnyiiKa JIe)XUT B 0cobom KapMaHe. Uerryu peI0 HasleraroT ApyT Ha Apyra B BU/ie Ueperu-1ibl.

Boiziennum ofiHy 4ellyMKy NMUHLETOM U paCCMOTPHUM ee Ha CBET WU MO/, MUKPOCKOIIOM. Yelryst MOXKeT
ObITh LIWK/IOM/IHAs (OKPYIVIasi) B BH/e 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 IIIMPOKU,
CBeT/IbIM CJIOW. 3MMOM POCT PbIOBI M HApacTaHHUe Yellyr He3HAaUUTe/TbHbI — CJION YTVIOTHEHHbIH, Y3KHH,
1ouTy uepHbIi. [ToficunTaB cBeT/Ibie U TeMHbIE KOJIbLja Ha Yelllye pblObl, MO)KHO OTIpe/ie/TUTh ee BO3pacT.
Teno peIObI MOKPBITO CM3BIO, UTO CIIOCOOCTBYET JTyUllIeMy Te-peJBIKEHUIO PhIObI B TVIOTHON BOHOM
cpezie. ITo 6oKam rosioBbl pacriosioykeHbl KPyITHbIe TJI0CKHe T71a3a.

Wccnenyem cTpoeHne opeaHos 0boHsHUs. BBenem uronky B oqHy u3 Ho3apeit. Kakgast HO3apst
OTKDBIBaeTCst B 000HsiMenbHyto sMKy. I1paBasi ¥ ieBast HO3/[pU He COOOILAat0TCsI MeXAy OO0, Tak ke Kak
Y C POTOBOU IOJIOCTBIO.

BHympeHHee cmpoeHue

B c K p bl m u e. 17151 BCKpPbITHsI pbIOBbI BO3bMEM €€ B JIEBYIO PYKY OpIOXoM BBepX. BCcTaBUM OCTPBIN KOHeI]
HOXKHHI] B aHa/TbHOE OTBEPCTHE U C/lelaeM pa3pe3 10 OpIOIIHOM CTOPOHe Tena K ro/oBe, 10 CaMoro pra.
[Tpu 3TOM Ha/I0 HA)KUMAaTh HOXKHUIIAMU CHU3Y BBEPX, He 3arycKasi UX KOHLIbI BI/TyOb, UTOOBI He
TIOBPeJNTh BHYTPEHHHUE OpraHbl. [lepepeskeM IiieueBOi 10sIC, KOTOPBI BCTPETUTCS Ha MyTH pa3pesa.
[Tocie MpoAO/IBLHOTO pa3pe3a MOJI0KUM PbIOy Ha TpaBbiii 00K, BCTAaBUM TYTIONW KOHEL] HOKHHML] B
CJie/laHHBINA pa3pe3 O/IM3 aHAbHO-TO OTBEPCTHS M Pa3pekeM CTEHKY TeJla BBEpX, M0 HallpaBIeHHIo K 00-
KOBOI /TMHUY. BTODOIi ToriepeuHsbIii paspe3 c/iesiaeM B 00/1acTH >kabepHOi KphILIKH. [lanee poBesjeM
TIPOZIOJIEHBIN pa3pe3 B0/b 00-KOBO JIMHKH, COeAMHNUB 00a rornepeuHsix pa3pesa. OTBepHeM 06pa-30-
BaHHBIN JIOCKYT KOXKA U CHIMEM €TO0.

B nepegHeM KoHLie Tena 06HaXUM >kabpbl U cepzre. st 3Toro cpekem »abepHyr0 KPBIIIKY U T1eueBOi
nosic. Cep/iLie JIEKHUT TTOYTH Cpasy 1of )kabpamu.

O0wiee pacnosio)keHre BHyTPeHHHUX OPraHOB

Korza ppiba BCKpbITa, MOKHO PAaCCMOTPETh PAcCIioio’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-MoyepKaibHblil X60CMOBOU
N1Aa8HUK; 5 — CNUHHbIEe NI1ABHUKU; 6 — HA/NbHBIU NAABHUK; 7 — 21a3da; 8 — Ho30ps; 9 — bokoeas AuHusi; 10 —
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aHanbHoe omgepcmue; 11 — nonosoe omeepcmue; 12 — gbl0enumenbHoe omeepcmue; 13 — 8CKpbIMbll
J#cey00K € NPOOO/bHbIMU CKAaOKamu; 14 — kuwka; 15 — nunopuyeckue 8bipocmbl; 16 — npamas KUwKa;
17 — neuenb; 18 — scenuHblil ny3bipb; 19 — nodcenydouHas dxcenesa; 20 — xcabpwl; 21 — ceneserka; 22 —
naagamesnbHblll Ny3bipb; 23 — NOUKU; 24 — MOUeMoOUHUK; 25 — mouegoli ny3bipb; 26 — AUUHUKU; 27 —
npedcepoue; 28 — xcenaydouek; 29 — aykosuya aopmnl; 30 — 6prowHas aopma.

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

[To3agau HUX HaXOAWUTCS JBYXKaMepHoe cepzrie. Briepeau Hero 3aMeTHO pacuipeHye OpIOIIHOM aOpThI —
JlyKosuya aopmal, OT KOTOpPOH Briepes; uzeT bprowHas aopma. yKabepHasi TIOJI0CTh OT/iesieHa OT OpHOLLIHOM
TOHKOM BepTHKaIbHOW NIepPeropoAKoHm.

B niepesiHeM oT/iesie OPIOIIHOM M0OJIOCTH HAXOAWUTCS XOPOILO BbIPayKeHHasl neteHb, TIPUKPhIBAIOIIast
oHcenydok. OT >KesTyiKa OTXOAUT KulleyHast mpybka. B ofHOM 13 TieTesib KMIIEYHWKA HaXOJUTCSI TEMHO-
6opoBas ceneseHka. Io0dcenyoouHas scene3a y O0MBIIMHCTBA PbIO ObIBaeT B AUCIIEPCHOM COCTOSTHUM U
pacIiosio)keHa MeXX/ly »KeJlyZIKOM U Mpuleraroleil K HeMy TeT/eld KUIleyHrKa.

B 3ajHeli 4acTH M0JIOCTH TeJia JieXKaT 10JI0Bble OpPraHbl — CeMeHHUKU WX siudHUKU. CTerieHb UX pa3BUTUS
3aBUCUT OT BpeMeHH A00bIur peiObI U ee Bo3pacTa. CeMeHHHKY OT/IMYal0TCS MOJIOUHO-KPEMOBBIM
1[BETOM, BCJIeZICTBHE Uero UX Ha3bIBalOT MOJIOKaMU. IMUHUKY Mpe/|CTaB/IeHbl BBITSHYTHIMU MeLlKaMU
JKeJITOBaTO-0PaH)XeBOTO L{BeTa C 3ePHUCTOM CTPYKTYpou (MKpa).

['my6ske BCex OpraHoB, 10| TT03BOHOYHBIM CTOJI00M, JIEKUT T/IaBaTe/IbHbIN My3bIpb. Y
TUIaCTUHO)KaOePHBIX PhIO TIaBaTeMbHOTO My3bIps HeT. [1/1aBaTesibHbIN My3bIph — B&XKHBIA THAPOCTA-
THUUeCKUH arrapar, rMo3BOJISFOIIUNA pbibe TOJHUMATHCS U OMyCKaThCs B TOJIIIIe BO/bl. DYHKIIUU €ro
MHOT000pa3HbI.

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

Beiiie ryiaBaTe/IbHOTO MMy 3bIPS BO/b TI03BOHOUHHKA TSHYTCSI TEMHO-KPacHbIe TTOUKUA. Y KOCTHBIX PbIO
TIOSIB/ISIETCSI MOYEBOM My3bIPb.

Cucremsl OpraHoB

[InieBapuTenbHas cucrteMa

[MuieBapuTe/IbHAs CUCTeMAa KOCTHBIX PbIO, B OT/IMUME OT CUCTeMbI XPSIIIeBbIX, MeHee
mddepenrrpoBana. IlumeBapuTenbHas cucTeMa KOCTHBIX PbIO Toxke MeHee quddepeHIpoBaHa.
Kurieunuk ripeficraBieH TpyOKkoii pubIM3uTeIbHO OAHOTO JUAMEeTPa, ¥ IPaHUL] MeX/y OT[eaMu
3aMeTUTb NTOYTH HEBO3MOJKHO.

[MuiieBapyTe/IbHBINA TPAKT HAUMHAETCSI POTOBOM TMOJIOCTBIO, TIepexo/silieil 3aTeM B IIIMPOKYHO IVIOTKY,
KOPOTKUI MHUILEBOZ, U KesyZoK. BenvuriHa 1 (popMma >kenyzika 3aBUCAT OT XapakTepa MUTaHusl. Y XHUIIHbIX
pbi0 (OKYHB) XKeJyZ0K 0ObIYHO 00BeMUCTBIMN, CIIOCOOHBIHN K pacTshKeHUI0, Pe3K0 OT/TMUarOIUNCS OT
TIOC/IeAYIOIIMX OT/Ie/I0B KUIIeUHUKa. [1py rporiaTeiBaH|M KPYTTHOU AOOBIUM XKemy 0K XUIIHON PhIObI
pacCIIMPsIeTCs 3a CUeT pacTsyKeHUs TIPOJ0IbHBIX CK/Ia/I0K ero CTeHOK. Y MUPHBIX PaCTUTe/bHOSIZIHBIX PbIO
(KaprmoBble) TPaHULIbI MEX/Y KeTyJKOM U KUILIeYHUKOM He3aMeTHBI.

OT Xesny/iKa OTXOAUT KUIIeYHUK. [Tocsie[HMI y KOCTHBIX PbI0, B OT/IMUKE OT MIaCTUHOXKabepHbIX, Oosiee
JJTUHHBINA, 00pa3yroIuii MeT/v, HO MoYTH He M depeHIIMPOBaH Ha OT/IebL.

Y HeKOTOpbIX PbI0 yBe/IMUeHre BCAChIBATe/IbHOM TTOBEPXHOCTH KUIIIEYHHKA OCYIL[eCTBIISIeTCS 3a CUeT
CJIenbIX OTPOCTKOB — MUJIOPUUYECKUX BBIPOCTOB, OTXO/SALIMX OT MepeJHero oT/esna TOHKOW KAIKU. OHU
3aMeHsTIFOT CITUPasIbHbIN K/laraH XpsIleBbiX pbI0. Y PeYHOro OKYHs TTM/IOPHUUeCKUX BBIDOCTOB TPH, Y
HEKOTOPBIX JIOCOCEBBIX PbIO KOIMUECTBO MX [JOCTUTAeT ABYXCOT.

[MepepHuii OT/ieNl TOHKOTO KHUIlIeUHWKA Ha3bIBaeTCs BeHa/llaTUIIepCTHON KUILIKOW. B Hero BrajiaroT
MIPOTOKU MeYeHU U MOJpKeTy[,0UHOU sKesle3bl, TI0Z, BO3/leHiCTBHEM CeKpeTa KOTOPbIX IPOUCXOAUT
paciijeryieHrie OCHOBHBIX KOMITOHEHTOB TTHILL{H.

ToHKas KWIlIKa He3aMeTHO MepexouT B TOJICTYHO KMILKY, a 10-TOM B MpsiMyto. [IpsiMasi Kullika
3aKaHUMBaeTCs aHa/IbHBIM (3aZJHETIPOXOAHBIM) OTBEDPCTHEM.

Y KOCTHBIX PbIO CUTBHO Pa3BUTA IeueHb. JTO Ba)KHAs MMHUIIleBapyTe/bHas >kene3a. Ee cekpeT — »kerupb —
CKaIJIMBAeTCs B )KEJTYHOM ITy3bIpe, a TIOTOM I10 yKeJTYHBIM ITPOTOKaM MOCTYyTIaeT B Tiepe/IHUI 0T el
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KuIleyHrKa. PyHKIMY MeueHd MHOTOUMC/IeHHbI. KpoMe yJacTust B UIIieBapeH!H, OHa UTPAeT BKHYIO
poJib B 00€3Bpe)KMBAaHUM SIZIOBUTHIX BEIIIECTB, 3a UTO ee Ha3bIBalOT OAapbePHBIM OPraHOM.

Bropas nuitieBaprTebHas JKeie3a — MopKeTyA0uHast — 00BIYHO JIEXKUT B TeT/ISIX KUIIeYHHKa. Y
HEKOTOPBIX PhIO (IIyKH) OHA MpeACTaB/seT CO00H KOMIAaKTHOe 00pa30BaHue, Y IPyruX (KaproBbie) —
pa3bpocaHa B BHZie MeJIKMX >KUPOTO00HBIX BK/IFOUEHUH MeXX/ly U3rn0daMu KUIIeYyHOU TPyOKu.

Oprassl AbIXaHUA
’KabepHbIii anmapar KOCTHBIX PbIO, B OT/IMUKE OT TAKOBOTO XPSILIEBBIX, XapaKTepPU3yeTCsi OTCyTCTBHEM
Me>oKabepHBIX 1eperopofioK U MOosiB/IeHreM >KabepHBIX KpbIILeK.

Puc. 36. Kabpb! aKkysbl 1 KOCTHOM PHIOBI:

A — ppoHmanbHbIil pazpes uepez pomo10mouHyo noaocmb akyibl; b — mo e kocmHoll pbibbl; B —
nonepeuHblii paspes uepe3 xicabpy akynl; I' — mo e KocCmHoU pbibbl; 1 — pomo210mouHas nonocms; 2 —
nuwjeeod; 3 — uentocmuas dyed; 4 — no0sa3biuHAsA dy2a; 5 — Opbi3-2anbye; 6 — BHympeHHue dHcabepHble
wenu; 7 —HapyosicHble dcabepHble ujenu; 8 — xcabepHas Kpbiwka; 9 — scabepHbie oyeu; 10 — sxcabepHble
nenecmku; 11 — medxcocabepHble nepe2opooKu.

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

B ominune oT Xpsill{eBbIX PbI0, UMEIOIINX 41/2 »Kabpbl U 5 ’kabepHBIX AYT, Y KOCTHBIX PbI0 4 kabepHbIX

AyTy U 4 Kabphbl.

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

AKT JIbIXaHUsI KOCTHBIX PbIO OCYIIIeCTB/ISIETCS 3a CUeT JBIKeHMs >kabepHOU KPBILIKH: Koryja KabepHast
KpBIILIKA ITPUTIOHAMAET-Cs1, TOHKasi KOYKHMCTasl TIeperioHKa, KOTopasi Ipo/0/KaeTcst 3a Kpaii >kabepHoit
KDBILIKH, TPKAMAETCS K yKabepHOH 11je/ii. DTO TIPOMCXOAUT T07] BIUSHHAEM HapY)KHOTO JIaBIeHUs] BOJBI.
B pesysnbrare B 0K0/10kabepHo# 110710CTH 06pa3yeTcst IPOCTPAHCTBO C ITOHMKEHHBIM JlaBieHHeM. JTO
3acTaB/isieT BOJY M3 POTOITIOTOYHOM IOJIOCTH BCAChIBATHCS B OKOIOKAaOepHYIO MoJI0CThb. [1py onmycKaHuu
KPBIILIKM BOZIa uepe3 Hapy>KHbIe >kabepHbie OTBEPCTHSI BBITAJIKMBAETCS HAPYIKY.

KposeHocHnas cucmema

KpoBeHocHasi cricteMa KOCTHBIX PbI0 (pHcC. 37) IO CPaBHEHUIO C KPOBEHOCHOW CUCTEMOMU XPSILEBBIX PbIO
OT/INYaeTCsi HEKOTOPbIMU 0CcoOeHHOCTSIMU. Ha MecTe apTepraibHOTO KOHYCA TOSIB/ISIeTCST TYKOBULIA
aopthl. Bo3HuKaeT 20/106HO1 Kpy2 KpogoobpaujeHusi. CoxpaHsieTcsi o 4 rmapbl MPUHOCAIIUX U
BBIHOCSIIIMX yKabepHbIX apTepuii (y XpsiiieBbiX pbib X 5). BokoBbie BeHbI Hcue3aroT. ToMbKO ieBast
KapJuHa/IbHasi BeHa pacra/jaeTcs B JIeBOM MOUYKe Ha CeTh KalW//IspoB, NipaBasi KapAWHaabHasl BeHa UzeT
yepe3 TOYKY, He MpephIBasiCh (aCUMMeTPHSI BODOTHOM CUCTEMBbI MTOUeK).

B ronoBHOM oTzIe/1e Ha OpIOIIHOM CTOPOHEe pacrionaraeTcs cepaue. UToObl yBUeTh cepAlie, Hazlo
pa3pe3arh TeJjio 10 CAMOTO PTa U cpe3aTb OOKOBYHO MYyCKY/aTypy.

CepOye 3aKJTIOUEHO B OKO/10CepOeuHyto CyMKY. XOPOIIIO 3aMeTHO TeMHO-00pzioBoe npedcepdue. Tlepes,
TipeZicep/iieM HaxOJUTCS 6eHO3HAs na3yxa (CUHYC), UMetolljasi BUJ BODOHKH, COOMparoiijasi BeHO3HYHO
KPOBb €O Bcero Tena. K nepesHemy oTzeny npeicepus IpUMbIKaeT sIpKO-KpacHbIH Jceyoouek. PasHuiia
B OKpacKe Ipe/icepausi

Puc. 37. KpoBeHOCHasi cicTeMa KOCTHOM pPBIObI:
1 — npedcepoue; 2 — xcenydouek; 3 —aykosuya aopmbl; 4 — bprowHas aopma; 5 — npuHocswjue
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scabepHble apmepuu; 6 — ebIHOCAWUe HcabepHble apmepuu; 7 — KOpHU aopmbl; 8 — cnuHHas aopma,9 —
coHHble apmepuu; 10 — noOkaouuyHble apmepuu; 11 — xgocmoeas 8eHa; 12 — npasas 3aoHsis
KapOuHaibHas1 8eHa; 13 — negas 3a0HsA KapOUHA/IbHAS 8eHa; 14 — eopomHas cucmema nouek; 15 —
nookuweyHas 8eHa; 16 —eopomHas cucmema neueHu; 17 — Kioebepog npomok; 18 —

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

U KeJTyZl0uKa 00yC/IOB/IeHa TOMIMHON CTeHOK. B TOHKOCTEHHOM TIpeicep/iuK MPOCBeYrBaeT BeHO3Hast
KpOBb. B >xenyj0uke BUZHBI TOJICTbIE MYCKY/IUCTbIE CTEHKH.

OT )esyi0uKa OTXOAUT OplowWHAs adopma, KOTopasi y OCHOBAHHS PACIIUPSIETCS B /IyKOBUYY AOPMbl.
[MTocnesHsis, Kak ¥ Bce KPOBEHOCHBIe COCYAbI, 00majaeT r1afKoit MycKynatypoil. (Bcnomuum, 4to
apTepyabHbIN KOHYC MIaCTUHOKa0epHBIX PbIO — 3TO YaCTh JKeJTyJ0uKa CepAilia, OH COCTOUT U3
TIOTIePeYHOTIONI0CATON MYCKY/IaTyPhl U CIIOCOOEH K MyJIbCalvu. )
* OpIOIITHOM aOpPThI KPOBB MO NPUHOCAWUM HcAOepHbIM apmepusimM HallpaB/IsSIeTCs B )KaOpbl, e
oboraiijaeTcst KUCJI0POZOM, a 3aTeM 10 8bIHOCAWUM HcabepHbIM apmepusiM BIaflaeT B MapHbIe
KOpHU aopmbl U Jjanee B cnuHHyto aopmy. Cocy/bl, TI0 KOTOPLIM apTeprasnbHasi KPOBb U3 KOpHel
aopThI HATIPaBJIsIeTCsl K TOJIOBe, — COHHble apmepuu B TOJIOBHOM KOHLIe CMBIKAtOTCsi, 00pasyst
20/108HO1 Kpy2 KpogoobpaujeHusi. TTo CriiHHOMN aopTe KPOBb HJIET 110 BCEMY TeTy K XBOCTOBOU
yactu. CriMHHas aopTa /laeT OTBETB/IEHHUSI KO BCEM OpraHaM TeJja: )KeJyAKY, KUIIEeYHUKY, 10JI0BbIM
opraHam, ToYKam, TiepeIHAM U 3aJHIM KOHeUHOCTsIM. Ha Tesie BCKPBITOM pPbIObI CITUHHAs a0pTa
XOPOLLIO 3aMeTHa MeX/y MOYKaMH,
BeHo3Hast KpOBb BO3BpAll[aeTCsl B CepZLie TI0 HerlapHOH X80CmMOoBol 8eHe U TI0 TTapHBIM nepeoHUM
(ApemMHbIM) ¥ 3a0HUM KapOuHa/ibHbIM BeHaM. [1paBas 3a/iHsisi KapAWHa/IbHasi BeHa MPOXOJUT uepe3 MOUKH,
He pa3BeTBJISSCh, a JIeBasi IaeT CeTh KanmwuIsgpoB. TakuM 06pa3oM, BOPOTHasi CUCTeMa TTodyeK pa3BuTa
TOJILKO B JIEBOU TMOYKe.
3aziHMe KapAvHaIbHbIe BeHbI C/TMBAOTCS C TTePeJHUMH KapAWHAIbHBIMH BeHaMH U 00pa3yroT KI08beposbl
npomoku. IToOKuweyHas eeHa MPOXOUT uepe3 TeueHb, Pacrazasch TaM Ha Kalusuisipbl U 0bpasyst
80pPOMHYI0 cucmemMy neueHu. VI3 meueHU BBIXOWUT NeUeHOUHAs 86€Hd, BIaZialolllasi B BEHO3HYHO Ma3yXxy.

OpeaaHbl 8bl0eneHus

OpraHbl Bbifie/ieHHsT KOCTHBIX PbI0 CXOJHBI C TAKOBBIMHU T1aC-TUHOKabepHbIX. OTIUUYNeM SIBISIETCS TO,
UTO BBIJIe/IUTeTbHasi CUCTeMa KOCTHBIX PbI0 He CBsi3aHa C OpraHaMM pa3MHOKeHMs, KakK 3TO UMeeT MeCTO
y XPSIIEBBIX PbIO.

JITMHHBIE TeMHO-KpPaCHBIe TTOUKHU JIeXKaT Mo 60KaM T03BOHOU-HUKA Haf T/IaBaTeTbHbIM TTy3bIpeM. JTO
mynog8uwHble nouku (Me30Heppoc). MoueTOUHHMKOM CIY>KUT BO/Ib(OB KaHas, KOTOPbIM TSHETCS BAOMb
BHYTPEHHET0 Kpasi TIOUKH. Y HEKOTOPBIX BU/IOB KOCTHBIX PbIO pa3BUT MOU€B0l Ny3bipb.

OpeaHbl pazMHOCceHust

B omMume oT myiacTUHOKabePHBIX PhIO TIOOBBIE JKejle3bl KOCTHBIX PbI0, KaK CaMI[OB, TaK M CAMOK,
HUMEeI0T CaMOCTOSITe/IbHbIE TIPOTOKH — BTOPUYHBIE N0/106ble Nymu. DTH MPOTOKU He UMEeIOT HUuero o0I1ero
¢ Bob(OBBIMU U MIOJIJIEPOBBIMU KaHasiaMu. 10 3TUM ITPOTOKaM I0JI0OBbIe MPOAYKTHI uepe3 To/I0Boe
OTBEpPCTHe BLIXOZASAT HapyKy. TakuM 00pa3oM, y caMIIOB KOCTHBIX PbIO, B OT/INUME OT CAMILIOB XPSIIEBBIX
pbIO, BO/TL(OB KaHasl BLIMO/IHSAET TOJBKO OIHY (DYHKITHIO — BbIBE/IEHUS MPOAYKTOB 0OMeHa, T.e.
MOUYETOUYHHKA. ¥ CaMOK MIOJIJIEpOB KaHasl OTCYyTCTBYeT.

OpraHbl pa3MHOKeHHsI, KaK 00BIYHO, TIPe/ICTaB/IeHbl Y CAMI]OB CeMEHHUKAMU, Y CaMOK SIUYHUKAMU.

LlenmpanbHas HepgHas cucmema
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T'onoeHoll MO32 Y KOCTHBIX pbIO (pHic. 38) 0 psily IPU3HAKOB UMeeT Oojiee TPUMUTHBHOE CTPOEHHE, YeM
y XpsleBbIX pbi0. OOlIe pa3mMephsl ero MeHbllie, Ha KpbIllie Tiepe/IHero Mo3ra OTCYyTCTBYeT HepBHOe
BetiectBo. [Tosoctu 6osbIMX mosyiapuii (0OKOBbIe JKeJTyI0uKH) He TI0Zipa3/ie/ieHbl TTeperopokoi, Kak
3TO OBbIZIO CBOMCTBEHHO aKY/IOBBIM phibaM. [lepesHuii MO3r OTHOCUTeTBHO Masl. Hanboee pa3BUThI
CPeHUU MO3T U MO3)KEeUOK.

715t TOro yTO6BI 0OHAXKUTB TOJIOBHOM MO3T, HEOOXOJMIMO OCTOPOXKHO CHSATh UePerHy KphILIKY. Bo3smeM
OKYHS B JIEBYIO PYKY CITUHOUM KBepXy, TOJIOBOH OT cebst. CiesiaeM IornepeuHblii pa3pe3 HOKHUL[AMU B
3a/iHell YaCTH MO3TrOBOM KOPOOKH, B 00/1aCcTH 3aThi/Ka. bOKOBbIe pa3pe3sbl MpoBesieM 10 KpasiM YeperHoi
KOpPOOKU Briepe/]. 3aBepIlvM Haily paboTy rorepeuHbIM pa3pe3oM B MepeHel YyacTH (Tiepes CaMbIMU
r71a3amM). 3aXBaTUM KPBbIIIly yeperna MMHLIeTOM U OCTOPO’KHO CHHMEM ee.

IMepedHuti Mo3e TipefCcTaB/eH OOMBITUMU TTOyIIapUsaMH. KpbIllia uX anuTedanbHasi, He COIEepP>KUT
MO3TOBOIO Bell|eCTBa.

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

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

ITpomedcymouHblli MO32 TIPUKPBIT OO/BIIMMHU TIOMyIIapusiMy. Ec/ii X pa3gBUHYTH B 3a/IHEH 4acTH, TO
MOYXKHO 0OHapy>KUTh MaJleHbKHUM Oy/1aBOBUHBIN BBIDOCT — 3nucpu3s. ITO )Kejie3a BHYTPeH-Hell CeKpeLyy.
HawubosnbIiero pa3Butusi JOCTUraeT cpedHull M032, €r0 3pumes/bHble 00/U.

Mos3sicevok Takke J0CTaToOuHO BesvK. OH HaseraeT Ha NMPOJ0ITr0OBaThbIii MO3T.

ITpodonzoeampiili Mo32 TIOCTETIEHHO TIepeXOAUT B cnuHHOU. Ha mpojonroBatoM MO3ry MOXKHO 3aMeTHTh
pOoMO0BUOHYIO IMKY (U€TBEPTBIM >KemyJouek).

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

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

3adaHue
V3yuuB BHEIITHHME TIPU3HAKK U TOMIOrpadrio BHYTPEHHUX OPraHOB PbIO, 3aIllO/THUTE MPUBEIEHHbIE HIDKE
TaOJULBI

Tabnuiia 12.

Mopgonozuueckas xapakmepucmuka pbio

IIpusHaku Kpyanopomble Pb16b1 (0KyHD)
(MuHo2a)

®dopwma Tena

KoyxHbie TTOKPOBEI

HEHaprIe KOHEUHOCTH
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[TapHbIe KOHEUHOCTH

Hanuune KOXKHBIX >Kejie3

Tumn XBOCTOBOIO MIaBHUKA

7KabGepHbie oTBEpPCTHS

PoroBoe otBepcTue

Oprans! 3peHus

Turn veryn

Boxkosag nmuHUA

Tabmura 13.
Cucmembl 0op2aHO8

IlpusHaku

Kpyanopombie
(MuHoeza)

Pb16b1 (OKyHb)

Hanvuue uesrocreit

Opranbl nuieBapeHust:

a) 3yObI; 0) T7I0TKa;

B) JKeJIyZl0K; I') MAJI0pUYeCKUe
BBIPOCTHI

[TnaBarenbHbIM My3bIPb

[pixaTenbHas cuctema

JKabepHbie ferecTKu
(MpoucxoxxgeHue)

Opranbl KpOBOOOpaItieHus

HepsHas cuctema

OpraHsbl Bblfle/IeHUS

ITonoras cucrema

OrniogoTBOpEeHue

Bonpocbl 015 camocmosimebHOU N0020MOBKU K 3AHSIMUSAM

1. Kakoe mosio)xeHHe B CHCTeMe K/IacCa 3aHMMArOT KOCTHCThIe prIObI? OXapakTepu3yiiTe mporpec-
CHUBHBIe MPU3HAKU KOCTUCTBIX PbI0, CBUETEbCTBYIOLIME O MOJIOIOCTU ITOM IPYyMIIbl: 06heM
HaZ0TPsAAA (KOJTMUeCTBO BUJOB M OTPSIZIOB), MYHTEHCHBHOCTh BH/[000Pa30BaHMs Y KOCTHUCTBIX PBIO

B HaCToOslLee Bpems.

2. Kak pacripocTpaHeHbI reorpauuecky U 9KOJ0Tn4deCcKd KOCTUCTBIe PIObI? Uem 00bscHsIeTCst
MHOTOUNC/IEHHOCTb U pa3Hoobpasue KOCTUCTBIX PbI0?

3. ®opma mena u dgudiceHue. Kak BivsieT Harpap/ieHye Crielidann3alyu (XUL{HUUeCTBO B OTKPBIThIX
BOJIaX, MO/[CTeperaroliiee XUITHUUeCTBO, PACTUTEIbHOSITHOCTb PEUHBIX U MOPCKHX PbIO,
TIPU/IOHHBIN 00pa3 KU3HM U T. /1.) Ha (hOpMy Tesia ¥ XapakTep /BKeHHs? OnuimTe 0CO6eHHOCTH
TeJI0C/IOKeHUsT ObICTPOXOIHBIX TeN SMTUUeCKUX XUILHBIX PbI0 U CMUPHBIX TUXOXOJHBIX PbIO.




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Yro Takoe 00TeKaeMOCTb Tesia, UTO CIIOCOOCTBYET ee MOBbI-IIIeHHI0? Kakue BUbI COPOTUBIIEHUST
BO/Ibl UCTILITHIBaeT pPbiba Ha X01y?

Kakumu cpesctBamu oberuaetcsi joO0BOe COMPOTHB/IEHNE U BIMSTHAE 3aBUXPEHHH,
BO3HMKAOLL[MX T103a/[1 TUTBIBY1L[eM PbIObI, U 3aBUXPEHUN OT TPEHUM?

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

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

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

B kakux ciyyasix BO3HHKAIOT y pbI0 npucrniocobenusi K nosiety? Ha3zoBuTe Harbosee M3BeCTHBIX
JIeTaroIMX PbI0, OMUINKTE THIbI U MeXaHU3MbI (TJIAaHKMPYIOLIEro ¥ MaXxOBOr'0) TI0/IeTa y phio,
Jla/TIbHOCTB T10JIeTa.

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

ITokposebl. Kak ycTpoeHbI KoXKa ¥ KOXKHBIW CKeseT Y KOCTHUCTBIX prI0? UTO Takoe «KOCTHas»
yelllys, B KaKUX IByX (pOpMax OoHa BCTpeyaeTcs, Kak pacriojiaraeTcsi B Koyke, Npor3BOJHbIM KaKoro
CJ1051 KOXKU SIBJII€TCA?

Cyl1iecTByeT JId 3aBUCMMOCTh pa3MepOB UelllyH OT CTereHU ObICTPOXOAHOCTH phiObI? B Kakux
C/IydasxX KOXKHbIN CKeJIeT YyTPauuBaeTCsl U KOyKa CTAHOBUTCS «T'OJIOU»?

Yem 00y c/ioB/IMBaeTCst OKpacka pbid (M APYTUX >KUBOTHBIX)? Ka-Koii pupofibl ObIBaeT MUrMeHT,
YTO TaKOe MeJIaHWHbI, ['YaHVH, JIMIIOXPOMBI WX KapOTHHOUBI? Kakue ToHa OHU faroT?

Kak nosyuaetcsi rosybast ¥ CUHsIsI, 3e/ieHasi OKpacku? UTo Takoe OKpacka ONTHYeCKOU MPUPOAbI?
KakoBa posib mosiyripo3pauHbix TOKPOBOB U MHTeP(epeHLIMY CBeTa B HUX /I/Is1 OKPACKU?

Kak 00pa3yroTcs U T7ie OTK/1a/IbIBalOTCsl TUTMEHTHhI, KaK Ha3bIBalOTCS Cliel[ia/ibHble TUTMeHTHbIe
K/IeTKH, KaK TIPOXOAUT ObICcTpasi mepeMeHa oKpacku? KakoBbl (hyHKIIMM OKPacKu?

[aiiTe npuMepbl MacKUPYHOILlero, Mo/paXkaTe/lbHOro, paclio3HaBaTe/IbHOr0, CUTHA/IbHOTO
3HaueHus1 OKpacku. Kak ObIBarOT OKpaIleHbl >KUBOTHBIE TIPH U30BITOUHOM U TIPH HE/IOCTaTOUHOM
OCBellleHuun?

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

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

VmeroTcst M1 y KOCTUCTBIX MOMTyLIapyUs IlepefjHero Mo3sra, Kak yCTpoeHa ero Kpbimma? Kak pasBUThI
CpeiHUI MO3T U MO3KeuoK? B CBsi3u ¢ pa3BUTHEM KaKWX OpPraHOB UyBCTB 00pa3yroTcst
«TIOMyIIapUsi» B HY)KHEH CTeHKe MPO/I0/Ir0BaTOr0 MO3Ta Y KapIOBbIX M COMOBBIX PbIO?
OxapakTepu3yiTe GyHKL[MU rO0BHOTO Mo3ra pbi6. Kak ckaxkeTcsi Ha 1oBeJjleHUH ([IBH)KEHHUH,
TIOMCKe ¥ CXBaTbIBAaHUM ZI00bIUM) yzjaneHre riepejHero Mo3ra? Uto mpor3oifeT, ecii yAaauTh
CpeJHUI MO3r?

Kakue 0co6eHHOCTY B CTPOEHUH CHMIIaTHUeCKOW HEPBHOMW CHCTEMBI TIOSIB/ISTFOTCST Y KOCTUCTBIX
pbi0? VIMeeTcst 1 y KOCTUCTBIX PbI0 TeMeHHOM r71a3?

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

Ha kakoe paccrossHue MOXKHO BH/eTh B BoZe? Kak nmpoucxoguT akkomoganus rnasa? Kak
niprcriocabiMBaeTcs 171a3 K pa3/iMyHoMy ocBellleHUI0? Kak ycHMBaeTCsi CBeTOUYBCTBUTETbHOCTh
rnasa’?
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24.

25.

26.

27.

28.

29.
30.
31.
32.
33.

34.

KaxkoBo ycTpoiicTBO 3epKanbHON 000/104KKi? B Kakux rpefiesiax u3MeHsieTCst
CBETOUYBCTBUTE/ILHOCTB Tv1a3a? UyBCTBUTe/bHA JIU K CBETY KOxKa pbiO? Kakue TaM CTPYKTYphI
obHapykuBaroTcs? YTo MIMEeHHO BOCTIDUHMMAET I71a3aMH pbi0a — MeJibyaiiiye mogpoOHOCTH UIH
CBeTOTeHeBbIe TISITHA, IBWKeHHe, 103kl APYTUX pbih?

Cnyx y pbi6. Cribiat i peidbi? UeM /j0Ka3bIBaeTCs Hamure cayxa y peio? Hackonbko oH
YyBCTBUTEJIEH?

Kakast yacTb BHYTpeHHero yxa 4yBCTBUTe/IbHA K 3ByKaM? Kak pacripoCTpaHsIOTCs 3BYKH B BOZie, U
KakKye 3ByKU UMelOT 3HaueHue [ijisi pbib?

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

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

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

OboHsHue. 3HaueHue 000HSIHUS y pbi0. UTO pa3/uuaroT peiObl TIPY MOMOIIM 000HsHHUS? X0pOoIIo
71 OT/leNIeHo 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)
paspsifpl MOT'YT [laBaThb 3JIeKTPUUeCKUe OpraHbl, [J1s1 Uero UCI0/Ib3YHTCS paspsi/ibl, CUIbHbIE U
csabpie?

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

35. JIbixamenbHas cucmema. Kakvie oprasbl ibIxaHusl ObIBAalOT Y KOCTUCTBIX ppI0? B KakMX yc/10BUsIX

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

CYIL{eCTBOBAHMS BO3HUKAIOT CIIOCOOBI JjbIXaHMs, JOTIO/HSIOLIMe skabepHoe?

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

Kak ocymectsisieTcs )xkabepHoe JibIxaHie Y KOCTUCTBIX (U Y XPSILeBbIX, 0COOEHHO Y aKyJ/IOBbIX)
pbI0, KaKoBa poJib )kabepHOM KPBILLIKU?

C KaKvMH THUTIaMH HaCOCOB MOYKHO CPaBHUTBD >KabepHBIH arnmapar pei0, Kakve IperMyIecTBa
uMeeT paboTa 1o MPUHLIMITY BCAaChIBAIOIIEro HAacOCa, B YeM y KOCTUCTBIX PbIO MPOSIBISIOTCS
NIPU3HAKY PeJyKLMU HarHeTaTe/IbHOr0 Hacoca?

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

VmetoTcsi M y KOCTUCTBIX PhIO sierkue. [lepeunciiute rpymiisl pei0, y KOTOPBIX €CTh JIeTKHE,
OTUILINTE, KAK OHU YCTPOEHbI, KaK MPOUCXOUT aKT JIbIXaHHsl, HACKOJIbKO UHTEHCHBHO (T.e. MOXXeT
71 00eCIIeunTD XKU3HEeIeSITeNTbHOCTD) JIEFOUHOE /IbIXaHue y PbI0.

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

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

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

3a cyeT uero oOpa3yeTcs TUIaBaTe/TbHbIN My3bIPh, BCET/Ia /I CBSi3aH C MUIieBogoM? YTo Takoe
«OTKPBITO»- U «3aKPBITO» - My-3bIpHbIE PHIObI?

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

Kak npoucxonut n3meHeHre oobema 1iaBaTe/IbHOTO Ty3bIpsi (BBIITYyCKaHWe BO3/yXa, HArlOJTHEeHHe
BO3/lyXOM), UTO TaKoe «ra3oBasi kesie3a»? B0o3MO)KHa /11 pery/siys ra3oBoro JabjeHus B KpOBU
TIPY [TOMOLLU I1/1aBaTe/IbHOTO ITy3bIps?
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47.

48.

49

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

Kakoe 3HaueHMe UMeeT IByXKaMepHBIH Ty3bIpb, MOXET JIM OH COKpAL[aThCsl paszenbHo? Kak
HEKOTOPbIE PbIObI MO/Ib3YFOTCSI TUM TIPYU 3MMOBAHUU?

Kakoe 3HaueHue NP U3MeHeHHH 00beMa T1aBaTe/TbHOTO y3bIPs UMEROT IIEHTP TSPKECTH U L[eHTP
obObemMa?

. Uto Takoe BebepoB amnrmapart, Kak OH yCTPOeH, Kak CBsI3aH C T/Ia-BaTe/IbHbIM ITy3bIPeM M OPraHOM

ciyxa? Kakast TyT MokeT ObITh (PyHKI[MOHaIbHAs CBsi3b? UTO phiObl UyBCTBYIOT ITPU TIOMOLLH
3TOro opraHa?

KposeHnocHas cucmema. Kakue n3MeHeHUs TIPOM30IIIH B CTPOEHUH Cep/ilia KOCTUCTBIX Pbio? Uem
OT/IMYaeTCs JIYKOBULIA aOPThI OT apTepUabHOIO KOHYCa, Kakye CJie/ibl KOHyCa OCTaloTCs B cep/Lie
KOCTHUCTBIX PbI6?

HasoBuTe KOCTUCTBIX PbIO, Y KOTOPBIX COXPAaHW/ICS apTepHasIbHbIA KOHyC. Kak Hy>KHO pacrie-
HUBATh CTPOEHHe Cep/ilja KOCTUC-ThIX PbI0: KaK OCHOBY /sl Pa3BUTHSI CepPALia BbICIIMX
MO03BOHOYHBIX WM KaK MpUMep KpaliHei crieluanu3anuun?

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

KakvmMu 0cobeHHOCTSIMU OT/IMYaeTCsl KpOBb KOCTUCTBIX PhIO (KakK YCTPOEHbI SPUTPOLUTHI, KaKue
BCTPEYAIOTCS JIEMKOLIUTHI U T. /I.), €CTh JI CPeJii HUX PhIObI C «Oesoli», HeoOKpaleHHOW KPOBBIO?
OmpefenvTe TIOHATHS «XOJIOAHOKPOBHOCTDY», «TTIOMKWIOTEPM-HOCTE», «9K30TEPMHOCTbY,
«TeMJIOKPOBHOCTb», «FOMOMOTEPMHOCTb», «3HA0TEPMHOCTb» U 0XapaKTePU3yUTe C 3TOU CTOPOHBI
pbIO.

Otyero 3aBUCHUT TeMIlepaTypa Tesa pbl0, MO>KET JTi OHA MOBBI-1I1aThCSI HE3aBUCHUMO OT
TeMIlepaTyphl BHELLIHeMN cpefibl?

IMuwesapumenvHas cucmema. Ha3oBuTe 1 0xapakTepu3yiiTe OT-Zie/ibl ULL{eBApPUTE/TbHOIO TPaKTa
KOCTUCTBIX pbIb. Kakue 13 Tpex BUI0OB 06pabOTKU MUIY (MexaHudeCKU, XuMude CKU,
MHKPOOHBIH) y peI6 Haubosiee pa3BUTHI?

['e y XUIIHBIX KOCTUCTBIX PbIO pacrionaratoTcs, Kak yCTPOeHbl, KaKyt0 POJib BITIOJIHSIOT TIPU
3axBare, yZiep>KaHWH, 3ar/1aTbIBAHNH, Pa3MesIbueHHH MUILH 3y0br? UTo 1M03BOssSeT XUIHBIM
KOCTHUCTBIM pbI0aM 3aryiaThbiBaTh KPyIHYIO A00bIUY?

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

Kakue 6uosiornueckrie mperMyIecTBa JaeT ClIOCOOHOCTb TIUTAThCST paCTUTebHOU Tvieii? Kak
yCTpOeHbI 3yObl y HEKOTOPBIX KOPa/IIOsiAHBIX pbI0? TToueMy 3TH PbIObI Ha3bIBAOTCS
CPOCTHOYEJIFOCTHBIMU?

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

B kakux cnyyasx auddepeHIMpOBKa 0T/iesioB Oosiee oTueT-mMBa? Y Kakux pbl0 UMeIOTCs
MUJIOpUYeCKHe BBIPOCTHI, T7le OHW PacIiosararoTcs?

HazoBure nuiijeBapuTeibHbIE JKeJie3bl pbl0, 0XapakTepu3yiTe ux GyHKLHIO. Y BCeX /i1 Pbib ecTb
TIOZKeJTyZIOUHas >KeJie3a, BCerya Jid oHa 000cobsieHa OT reueHU? Bo3MOXKHO /i IUTaHKE PhIO
OCMOTHYECKUM MyTeM Yepe3 KOXy?

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

KakoBa poJsib mouek, Kpome yziajaeHust U3 opraHusma rpoAyKToB oomMeHa? UTo peryMpyroT MOUKU
B OpraHr3Me KOCTHCTBIX pbI0 (Harpumep, Mpy repexo/ie pbiObl U3 CO/IEeHBbIX BOJ, B PECHBIE, U
HaobopoT)? Kakoe yyacTre B 0CMOpPEry/ITOPHBIX MPOLjeccax MOTYT MPUHUMATD Kabpbi?

Yro mipezcTaBsieT coOO0M MOUYEBOM IMy3bIPh KOCTHBIX PhIO, 3a cUeT yero obpasyeTcsi, uem
OT/INYAeTCsi OT MOUEBOT'0 My3bIPsi Ha3eMHbIX TT03BOHOYHBIX? VIMeeTCst /i Y KOCTUCTBIX PbIO
KJjloaKa?
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67. Opeatbl pazmHodiceHusi. Kakve 0c0OeHHOCTH OT/IMYAIOT Perpo-AYKTUBHYIO CUCTEMY KOCTHUCTBIX
pbIO OT CUCTEeMBI aKyJIOBBIX PbIO U aMpUOHii.

68. Kak 1 Kyfia y KOCTHUCTBIX PbI0 BBIBOASTCS M3 TOHAJ, TI0JIOBBIE MTPOAYKTHI, UCTIONB3YHOTCS JIX Y HUX
JJ151 TOU 1| BbIBOJHbIE TTPOTOKU FOJIOBHOM U NePBUYHOM MOYKU?

69. UTo Takoe abj0OMUHAIbHBIE TIOPHI, Y KAKMX PbIO Uuepe3 HUX BBIBOJSTCS B BOZy TTO/IOBbIE
NIPOAYKThI? BeTpeuaroTcst i cpefii KOCTUCTBIX Pbl0 repmadpoautsl? Kak B 3TUX crydasix
TIpeJj0TBpalliaeTcss CaMOOIJIOL0TBOpeHre?

70. Kak pa3BUT y KOCTHUCTBIX PbIO MOIOBOM JUMOP(U3M, UTO TaKoe «OpauHblii Hapsif», Y KaKuX pbid
OH /JOCTUTAeT 0COOEHHO CHUJIbHOTO Pa3BUTHS?

71. B KakoM Bo3pacTe KOCTUCTbIe PbIObI JOCTUTAIOT TT0/I0BO3Pe-10CTU? CKOJIBKO pa3 B )KU3HU
Pa3MHOXKarOTCst pbIOBI? Kakoe Ko4ecTBO CriepMbl M MKPHI BEIMETBIBAETCS 3@ OJMH pa3?

72. T e, B Kakoe BpeMsi rojjla MedyT UKPY pa3Hble PbIObl U Kakre 0COOeHHOCTH uMeeT uX MKpa? Kak
OXPAaHSIIOT UKPY Y MaJIbKOB HEKOTOPBIE PHIOHI?

73. Y Kakux pbi0 ObIBaeT >KUBOpPOKAeHHe? OnuilrTe 0CO0eHHOCTH CTPOeHUs U TIOBeZleHHs JIMUMHOK
HeKOTOpbIX pbI0. Kak Ha3bI-BalOT TMUMHOK PEYHOTO YTPsi Ha Pa3HBIX CTA[USIX UX PA3BUTHS?

74. OcobeHHOCTH SMOPHUOHA/ILHOTO pa3BUTHsA. UTO Takoe Me30- U TeJoleliuTa/bHbIe siiiia? KakoBbl
pa3Mepsl sSiuLl y pbI0? 3a CUeT Yero OHU TakK KPYITHbI?

75. Kak ob6pa3yeTcs )KeNTOK TPy OBOreHe3e, KakK B/MsieT 00u/Iue »KesTka Ha Xof, ipobnenusi? Kak
Ha3bIBAIOTCS TAaKWe TUTIBI Jpo0ieHns?

76. Kak IpOMCXOUT racTpy/IsiLiusi, pa3BUTHe Me30/iepMbl, 3aK/1aJiKa XOp/bl U HepBHOU TpyOKu? 13
yero o0pasyeTcsi KeJITOUHbIN MeIloK?

77. Kak u rjje 0o6pa3yroTcs repBbie KPOBeHOCHbIE COCYAbI U cepLie?

MeTozruecKre MaTepyasibl, ONPe/eIsiolye TIPOoLelyPy OLleHUBaHHS BBITIO/IHEHHS TabOpaTOpPHOMA
paboThI

JTaGopaTopHbie paboThI

OrnucaHye MEeTOIUKY OLIeHUBAHUS BBITIO/IHEHHST TabopaTOPHBIX paboT: OljeHKa 3a BHITIOJTHEHHE
nabopaTopHbIX PabOT CTABUTCS HA OCHOBAHWM 3HAHUS TEOPETUUECKOTO MaTepHasa 1o TeMe paboThl,
YMeHUI ¥ HaBBIKOB MPUMEHEHUs 3HaHWI Ha MPaKTHKe, paboThl ¢ 000py0BaHUeM, aHATU3UPOBaTh
pe3y/bTarhl paboThI.

Kpurepuu onieHKH

- 5 BBICTaB/IAETCS CTYAEHTY, €C/IH IeMOHCTPUPYIOTCS 3HAHUS TEMBI, 1€/ U 3a/iau 1abopaTopHOM paboThl,
X0/1a paboThI, IEMOHCTPUPYETCS TOTHOe 3HaHWe TeOPeTUYeCKOr0 MaTeprasa 1o TemMe J1abopaTopHOi
paboThI (B mporjecce 0OCYKAeHUsl, TIPU OTBETE Ha KOHTPOJ/IbHbIE BOIIPOCHI); IEMOHCTPUPYIOTCS YMEHUS U
HaBBIKK PabOThI C KOMITbIOTEPOM U TpapuueCcKUMU peJJakTopaMu, PUMeHeHHs 3HaHUsI Ha MPAKTHKe,
aHa/IM3a pe3y/bTaToB PaboThl ¥ GOPMY/IHMPOBAHHE BLIBO/OB, B/la/leHHe HaBbIKAMH MPUKJ/IA[HON
JeTeIbHOCTH;

- 4 BLICTaB/IAETCA CTYAEHTY, €C/IH IeMOHCTPUPYIOTCS 3HAHUS TEMBI, 1€/ U 3a/iau 1abopaTopHOM paboThl,
X0/1a paboThI, IEMOHCTPUPYETCS HETO/THOe 3HaHUe (PaKTUUeCKOro MaTepHasa 1o TeMe j1labopaTopHOM
paboThI (B mporjecce 0OCYKAeHUs], TIPH OTBETE Ha KOHTPOJIbHbIE BOIIPOCHI); IEMOHCTPUPYIOTCS
HEKOTOpPbIe He[OCTaTKU YMeHHUsI paboTaTh C C KOMITLIOTEPOM U TpadueCKUMH PejaKTOPaMH, TIPUMEHSITh
3HAHWS Ha TIPAaKTHUKe, HeIOCTAaTKK B/aZieHUs] HaBbIKaMH TIPUK/IaJHOM JIeaTe/IbHOCTH U CITIOCOOHOCTH
aHaIM3UPOBATh Pe3y/IbTaThl paboThl, POPMYTUPOBATh BBIBO/bI, POCIEXKUBATh TIPUUNHHO-C/I/ICTBEHHBIE
CBSI3U;

- 3 BLICTaBJISIETCS CTYAEHTY, €CJIU IeMOHCTPUPYIOTCSI HETIO/THbIE 3HAHUS LIe/U U 3aJ,a4 J1abopaTopHOH
paboThI, X07ia paboThI, IEMOHCTPUPYETCSI HEMTOJTHOE, HECUCTEMHOE 3HaHKEe TeOPeTHUeCKOro MaTeprasa
10 TeMe j1abopaTopHOii paboThI (B TipoLjecce 06CyKAeHusl, TIPU OTBeTe Ha KOHTPO/IbHbIe BOTIPOCHI);
JIeMOHCTPHPYIOTCS 3aMEeTHbIe HeJJOCTAaTKX B YMEHHUH PabOTaTh C KOMITLIOTEPOM U rpadrue CKUMH
peJjakTopaMu, MPUMeHSTh 3HaHUS Ha MPAKTHKe, HeJJOCTaTOYHO B/laZieeT HaBbIKaMH TIPUK/IaIHOM
JieTeIbHOCTH, CIIOCOOHOCTBIO aHA/TM3UPOBATh Pe3y/IbTaThl paboThl ¥ (HOPMY/IMPOBATh BBIBOJbI,
TIPOC/IE)KUBATH IPUYUHHO-CJIe/ICTBEHHbIE CBSI3H;
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- 2 BLICTABJISIETCS CTYAEHTY, €C/IN [eMOHCTPUPYIOTCS TIOJTHOE WJTH TTOYTH TTOJTHOe OTCYTCTBHE 3HAHUS
1eJId U1 3a/jau JlabopaTopHOU paboThkl, X0ja paboThl, EMOHCTPUPYETCS TOJIHOe WK TIOUTH TIO/THOe
OTCYTCTBHE 3HaHHs TEOPeTUUYeCKOro MaTepuasa 1o TeMe 1abopatopHoi paboTsl (B rporjecce
00Cy>KjeHUsI, TIPY OTBeTe Ha KOHTPOJIbHbIe BOTIPOCHI); IEMOHCTPUPYIOTCS 3HAUMTe/IbHbIe HeJJOCTaTK!
yMeHHst paboTaTh C KOMITBIOTEPOM U rpadhuueCcKUMH PeaKTOPaMH, TPUMEHSITh 3HaHUs Ha MPAKTHKe,
B/1aJileHUsl HaBbIKaMU TPUK/IaJHOM /IesTeIbHOCTH, CIIOCOOHOCTH aHATM3UPOBAaTh pe3y/bTaThl paboThl U
(hopMyMpOBaTh BBIBO/IBI, TIPOC/IE)KUBATh IPUUYMHHO-C/IeZICTBEHHBIE CBSI3M.

KypcoBas pa6ora

Ormmcanve KypcoBoil paboTel: KypcoBasi paboTa, Kak IpaBWU/IO, BK/IIOYAeT TeOPETHUeCKYH YacTb —
W3/I0)KEHHE TIO3WIMH U TIOAXOZOB, CJOKHBIIMXCS B HayKe IO JAaHHOMY BOIMpPOCY, ¥ aHAJUTUYECKYIO
(TIpaKTHUUECKYI0 YaCTh) — COZIEPIKalllyl0 aHa/lu3 MpoOjeMbl Ha MpUMepe KOHKDETHOW cuTyaluu (Ha
npUMepe TIPeATpPUSATHs, SKOJIOTMUeCKOW mpobneMbl waM uHOTO o0OwbekTa). KypcoBas pabora
00s13aTe/IbHOM TOPsIiKe COZEPKUT OIVIaB/ieHre, BBefleHHe, B KOTOPOM (hOpMY/MPYIOTCS Liesib U 3a/jaud,
TeOpeTUUeCKUN pa3zes, MPaKTHUeCKUi paszies, MHOI/a TIPOEKTHYIO YacTh, B KOTOPOM CTYZIeHT OTpa)kaeT
TIPOEKT peIlleHUsi pPaCCMaTPUBAaeMOl MPOOIeMbl, 3aK/IIOUeHUe, CIUCOK JIUTEPATyphbl, U TIPUIOXKEHUS 10
HeoOxozarMocTH. O6beM KypcoBOi pabOThI MOXKeT BApPbUPOBATHCS.

Kypcogas pabora o Teme

TeMbI KypCOBBIX pabOT 10 300/I0TUH

1.

LN A WN
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30011JIaHKTOH TIPeCHBIX BOJ0EMOB.
Bu3oBoii coctaB u 6uonorus Komapo cemeiictBa Culicidae.

OcobeHHOCTH CTpOoeHUdA U O10JIOrMH THUMHOK HEKOTOPLIX HACEKOMBIX, PA3BUBAIOIIUXCA B BOJE.

Becrio3BoHOuHbIe, 0bUTAatOIIMe B BOZle, 0COOEHHOCTH UX CTPOEHUsI U OMO/IOTHH.
o eBoli UepBb, ero OMOIOTHS U 3HAYEeHHe.

BakHeliivie BpeuTenu jeca.

BakHeliiie BpeJuTe M IJI0IOBOTO Cajia.

Becrio3BoHOUHbIE, BCTPeYAIOL[HeCs B CTapbIX TMHSX.

’Kui3Hb 1 3HaUeHre MypaBbeB.

. Becrio3BoHOUHbIe, OOUTAOIIME B TIOUBE, UX OMOJIOTHS U 3HaUEHME.
. Konopazckuii xyk, 610/10THs €ro pa3BUTHS ¥ PaCTIPOCTPaHEHHUE.

. Crpeko3bl, ux crpoeHue. OOpa3 >KU3HH, pa3BUTHE U 3HaUEHHe.

. CTpoeHnue 1 buomnorus 1/1ei, uX 3HadyeHHe U Mepbl O0pPbOBI C HUMH.
. MefjoHOCHast TTUenia, ee CTpoeHue, 00pa3 KU3HU 1 3HaueHuUe.

. OcobeHHOCTH CTPOEHUsI 1 OHOJIOTHS TTayKOB.

. Hacekomele, BefyIie o01eCTBEHHBIN 00pa3 )KU3HHU.

. 3amyTHBIE TIPUCIIOCOO/IeHusT y 6eCII03BOHOYHBIX.

. [eticTBre GUTOHIUOB Ha 6€CII03BOHOUHBIX.

. JKTOmapa3uThI NIPeCHOBOHBIX PhIO.

. Buonorus u mopdosorus TyooK.

. ITo3BOHOUHBIE KUBOTHBIE BOJOEMOB U UX MOOEpeKHiA.

. Ce30HHast )KU3Hb MTO3BOHOUHBIX )KUBOTHBIX U3y4aeMOro palioHa.

. PBIOBI MECTHBIX BOI0OEMOB.

. PpiOHOe x03s11icTBO B PecryO/vike Baukupumu.

. 3eMHOBOZIHbIE 3y4aeMoro paiioHa.

. OcobeHHOCTH OMOIOTHY U TIOBE/IeHUsT HEKOTOPBIX BH/IOB 3€MHOBO/IHBIX M3y4aeMOro paioHa.
. IIpecmbIKaroLieCcst U3y4aeMoro panoHa.

. [TTuLibl M3yyaemoro palioHa.

. lmHaMMKa BeCceHHero rpuieTa palioH MTUL] B U3yYyaeMbIi palioH.

. [lvHAMYKa OCeHHETO TIpoJieTa MTHUI] B U3y4aeMOM palioHe.

. IloBesieHMe B3POCIIBIX MITHL] B IEPUO/, Pa3MHOKEHHSI, POCT ¥ Pa3BUTHe MTEHL[OB.
. T'He3oBasi 6uoorust CU30ro royosl.
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33. OX0THUYbe-NIPOMBIC/IOBBIE 3BepH (MM NMTULIbI) OJHOM U3 reorpaduueckux 30H Poccum.
34. buonorusi U YMCIeHHOCTh apHOKOIIBITHBIX M3y4yaeMOoro paiioHa.

35. BpezHbie TpbI3yHBI H3ydaeMoii obmacTu (Kpasi).

36. I'pbI3yHBI M3 CeMelCTBa MBILIMHBIX — BPeJUTE/IN CETbCKOTO XO03511CTBa.

37. I'pbI3yHBI-CUHAHTPOIIBI U UX CAHUTAPHO-3IHUeMHUO0/IOrMUeCcKoe 3HaueHue.

38. OxoTHUUbe X03s11icTBO Pecrybsiuky Bakupum.

39. AkkMmarv3anys NyHbIX 38epeli B Poccun.

40. TIpucrioco6eHNst MIEKOTTUTAIOIINX K Iepe;KUBaHUI0 HeO/1arornpusTHOrO rieproa roja.

MeTozrUeCKre MaTepUasbl, ONpeZeIsiolre TIPoLeypy OLieHHBaHuUs BbITIONHeHUsT KypcoBoii paboThI

MeTo/MKa OIIeHUBAHUS BHITIO/THEHHST KYPCOBOM PabOTHI: OIleHKaA 3a BBINIOJTHEHHE KyPCOBOM paboThI
CTaBUTCSI Ha OCHOBAHUM KauecTBa coZiep>KaHusi paboTsl (HocTikeHue c(hOpMyIMPOBAaHHOU Lie/N U
pellieHyre 3a/iay, [MOJIHOTA PaCKPbITHS TEMbl, CUCTEMHOCTb MO/IX0/la, OTPa’KeHHe 3HaHWM JIUTepaTyphl U
Pa3/IMUYHBIX TOUEK 3PeHUs 110 TeMe, HOPMaTUBHO-TeXHOJIOTUYeCKUX JOKYMEHTOB, apIyMeHTUPOBaHHOE
000CHOBaHME BBIBOZOB U TIPE/IIOKEHHH); COOMI0AeHre rpadrka BBITIOHEeHUsT KyPCOBOH paboThl; 3a
KaueCTBO JIOK/IaJja Ha 3aljiTe KypCOBOM pabOThI.

Kputepuu onjeHkKu:

5 BBICTaB/IAETCS CTYZEHTY, eC/U

1. Tema KypcoBo¥i paboTsl akTyasbHa; Cofiep)kKaHue COOTBEeTCTBYeT BbIOpaHHOI TeMe.

2. I'naBel 1 aparpadbl COOTBETCTBYIOT COZiep>KaHHUIO KypCOBOW pabOoThI; Ha/lMuMe BHIBOZIOB IO
TIoZipasziesiaM U paszesam.

3. IlpucyTcTBYyeT JI0TMKa, TPaMOTHOCTb U CTHIIb U3JI0KEHUS,

4. CaMOCTOSITe/IbHOCTh BBHITIO/THEHHS pabOTHI.

5. Hannuue npakTuyeckux peKoMeHJalnu.

6. KauecTtBo oopmiieHus TeKCTa, pPUCYHKOB, CXeM, Tab/uLl, paBUIbHOCTb OOPMJIEHHUsI CTIMCKA
VICTI0/Ib30BaHHOM JIUTePaTyph! (JOCTaTOYHOCTb ¥ HOBU3HA U3YUEHHOU JIUTEpPaTyphbl).

7. CTyZleHT OTBEeTHJI Ha BOTIPOCHI TIPH MyO/IMYHOM 3ariuTe paboThl.

4 BBICTaB/ISIETCS CTYLEHTY, eC/Iu:

1. Tema KypcoBo¥i paboThl akTyasibHa; Cofiep)kKaHue COOTBEeTCTBYeT BbIOpaHHOI TeMe.

2. I'naBe1 1 naparpadbl HeJOCTaTOYHO COOTBETCTBYIOT COZIeP>KaHUIO KypPCOBOUM PaboThI; Hannure
BBIBO/IOB I10 M0ZipasziesiaM U pasfiesiaMm.

3. IlpucyTcTBYyeT JIOTMKa, eCTb HeZjJ0YeTbl B TPaMOTHOCTH U CTHJIE U3JI0KEHUS,

4. TIpUCyTCTBYyeT CAaMOCTOSITE/TBHOCTh B BBITIOJTHEHUU PaOOTHI.

5. Hannuue npakTuyeckux peKoMeHJalnu.

6. KauecTtBo oopmiieHus TeKCTa, pPUCYHKOB, CXeM, Tab/uLl, IPaBUIbHOCTb OOPMJIEHHUsT CTICKA
VCTI0/Ib30BaHHOM JIUTepaTypbl UMeeT He3HaYUTe/IbHbIe HeloueThl (Hefl0CTaTOYHas HOBU3HA U3yUeHHOU
JIUTepaTypsbl).

7. CTyZleHT OTBeTH/I He BCe Ha BOMPOCHI NPY MyO/INYHOM 3amuTe paboThl.

3 BBICTaB/II€TCS CTYAEHTY, eC/Iu:

1. Tema KypcoBo# paboThl HE[JOCTaTOYHO aKTya/lbHa; COfiepyKaHre He B TTOJTHOM Mepe COOTBETCTBYeT
BbIOpaHHOM TeMe.

2. I'naBe1 1 aparpadbl HeJOCTaTOYHO COOTBETCTBYIOT COZIeP>KaHHI0 KyPCOBOU PabOThI; HET BBIBOJOB 110
TIoZipasziesiaM U paszesam.

3. IlpucyTcTBYyeT JIOTMKa, eCTb HeZJ0YeTbl B TPaMOTHOCTH U CTHJIE U3JI0KEHUS,

4. CaMOCTOATeIbHOCTb B BBITMOJIHEHUU PabOThI HU3Kasl.

5. Hannuue npakTuyeckux peKoMeHJalnu.

6. KauecTtBo oopmiieHus TeKCTa, PUCYHKOB, CXeM, Tab/uLl, paBUIbHOCTb OOPMJIEHHUs CTIMCKA
VICTI0/Ib30BaHHOM JIUTepaTypbl UMeeT 3HaunTe/IbHble HeloueThl (He0CTaTOouHasi HOBU3HA U3YyUYeHHOU
JIUTepaTypsbl).

7. CTyZleHT OTBeTH/I He BCe Ha BOMPOCHI NPY MyO/INYHOM 3amuTe paboThl.

0 BbICTaB/ITCS CTYAEHTY, eC/Iu:

1. Tema KypcoBo#i paboThI He aKTya/lbHa; COfiepyKaHre He COOTBETCTBYeT BbIODAHHOM TeMe.
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2. I'naBe1 1 aparpadbl He COOTBETCTBYIOT CO/Iep>KaHHI0 KypPCOBOM pabOThI; HET BBIBOJIOB 110
Trojpaszesam U pasjesiam.

3. Jloruka OTCyTCTBYeT, eCTb 3HaUUTe/IbHbIe Hel04eThl B IPAMOTHOCTH U CTUJIe U3J/I0KEeHMUS,

4. CaMOCTOSATeTbHOCTb B BBIMIOJIHEHUU PaOOThI KpaiiHe HU3Kasl.

5. OTCyTCTBYE IPaKTUYeCKUX PeKOMEeH/alui.

6. KauecTtBo oopmiieHus TeKCTa, PUCYHKOB, CXeM, Tab/uLl, IpaBUIbHOCTb OOPMJIEHHUs CTICKA
VICTI0/Ib30BaHHOM JIUTepaTypbl UMeeT 3HaunTe/IbHble HeloueThl (He0CTaTouHasi HOBU3HA U3YyUYeHHOU
JIUTEepaTypsbl).

7. CTyzieHT He OTBETW/I Ha BOTIPOCHI TIPH ITyO/TMUHOM 3aifuTe paboThI.

JK3aMeHaIMOHHbIe OH/IeThI

OK3aMeH (3aueT) sIB/IsSIeTCsSl OLIeHOYHBIM CPe/ICTBOM [I/Isl BCEX 3TArloB OCBOeHUs1 KomrieTeHI[Ui. CTpyKTypa
9K3aMeHallMOHHOTO OusieTta: B OmsieTe yka3biBaeTcs Kadeapa B paMKaxX Harpy3kKu KOTOPOUM peamn3yeTcs
JaHHas AUCLIMITIMHA, (popMa oOyueHusi, HarpaBeHWe U TTPodU/Ib TIOATOTOBKY, ZiaTa yTBepKAeHus; Ouer
MOYKeT BK/TFOUaTh B cebsi TeopeTruecKuii(vie) Borpoc(bl) U IPaKTHUeCKOoe 3a/jaHue (Kelc-3alaHue).

[IprmepHbIe BONPOCHI K 3K3aMeHy, 1 Kypc / 1 cemectp

1. Tlpegmet u 3agauu 300/10ruu. CBA3b 300/10TMHU C APYTUMU OTPAC/IAMU eCTeCTBO3HAHUS.

Kparkue cBesieHHst U3 UCTOPUU 300JI0TUH.

3. OCHOBHbIe NIPUHLUIBI K1aCCU(PUKALIUY )KUBOTHBIX, IOHATHE O eCTeCTBEHHOW CUCTeMe )KMBOTHOTO
MUpa Y NIpeJCTaB/IeHusl O [VIaBHEHIINX CUCTeMaTUUeCKUX KaTeropusix.

4. OO6mas XxapakTepUCTHKa rmo/iapcTBa OHOKIETOUHBIX.

5. OO6uias xapakTepucTyka Thra CapkomMacTuroopsl.

6. Kiacc KopHeHoxku. AMeba 0ObIKHOBEHHasi, CTPOeHHe, TIUTaHue, JBIKEHNe, bIXaHue,
BbI/le/IeHNe, pasMHOXKeHUe, CUCTeMaThyeCcKoe I0/10)KeHue.

7. Orpsig PakoBruHHbIE ameObl. OcobeHHOCTH cTpoeHusi. Turibl pakoBUH. Pa3MHOXeHHe.

PacripocTpaneHnue, npejcraBUTeIu.

Ortpsizy @opamunudepsl. OcobeHHOCTH CTPOeHUs U pasMHOKeHus1. [IpakTiuueckoe 3HaueHue.

9. [OuseHrtepuiiHasi ame0a U ee raToreHHoe 3HaueHHe. JKU3HEeHHbIN LUK U TTyTHU 3apa’keHUsl.

10. Knacc JlyueBrku, ocobeHHOCTH cTpoeHusi. CkeneT. O6pa3 »ku3HuU. [IpakTruueckoe 3HaUeHHe.
Krnacc ConmHeunuku. Oco6eHHOCTH CTPOeHUsI I[UTOIIa3Mbl U TICeBAOTNIOANN. Pa3MHOKeH e,
pacrpoCTpOHEHHe.

11. O61ast xapakTepuCTHKa MoATUMNa 2KryTUKOHOCLIBL.

12. OBIveHa 3e/eHast, CTPOeHMe, IUTaHKe, IBWKeHUe, pa3MHOKeHHe, CUCTeMaTHYeCKoe N0JI0JKeHHe.

13. [Tapa3uTUueckre KMHETOIUIaCTU/bl: TPUIIAHOCOMBI U JIeHIIIMaHWH, BbI3bIBaeMble UMU
3aboseBaHusl.

14. TloaTun OnanvHOBBIe, 0COOEHHOCTU CTPOEHUS 1 )KU3HEHHOTO 1MK/Ia Ha TIpUMepe OTlaIuHEI
JISTylaybei.

15. Otpsig, AunnomoHazb! (simbnust) 1 TpuxoMoHaZloBbIe (TPUXOMOHAC), 0COOEHHOCTH X CTPOEHHs],
IIpaKTUUYeCKOe 3HaYeHHe.

16. Otpsiz, BosibBOKCOBBIE, 0COOEHHOCTH CTPOEHHSI U Pa3MHOKEHMUSI.

17. Obuge 0co6€HHOCTY CTPOEHUSI M PA3BUTHSI AlTMKOMIUIEKCOB B CBSI3U C TIapa3sUTHUYeCKUM 00pa3om
JKU3HU.

18. Otpsig 'peraputel, 0COOEHHOCTH CTPOEHUS], LUK/ Pa3BUTHSI.

19. Otpsiz Kokumgun,. Oco6eHHOCTH CTPOEHHS B CBSI3U C BHYTPUKJ/IETOUHBIM Mapa3uTH3MOM.

20. MansipuiiHbIi 171a3MOHA, 0COOEHHOCTH KU3HEHHOTO 1j1K/Ia. boprba ¢ Mansipueii u ee
repeHOCUYrKaMH.

21. Knacc PecHnunble nH@y3opun. CructemMaTiueckoe NonokeHre UHPY30pruu-TydenbKy.

22. TlpepcraButenu nozpknaccoB KpyropecHuunsle v Crivipa/ibHOpeCHUYHbIE MH(Y30pHH,
0C0OEHHOCTH CTPOeHHs ¥ OUOJIOTHH.

23. PasmHOXeHMe MH(Y30pHii. 3HaUeHHe M0JI0BOTO TpoLiecca Ha MpUMepe KOHbOTaliy.
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24. Nudy30prn-cuMOHOHTBI 13 JKeTy/iKa )KBauHbIX M X 3HaueHHe.

25. OcobeHHOCTH OpraHM3aly COCYIMX UHGY30pui. VX oT/inuMe U CXO[CTBO C PeCHUUHBIMU
VH(Y30pUsIMHU.

26. dunoreHeTryecKre OTHOIIEHHUs B noapcTBe [IpocTelmx, NpoucxoxieHre NpoCTerIInX.

27. XapaKTepuCTUKa MHOTOK/IETOYHBIX JKUBOTHBIX. Teopus IMPOUCXOKeHYsl MHOTOK/IeTOUHBIX
JKUBOTHBIX.

28. O61as xapakTepuCTHKa IT'yOOK KaK HU3LIMX MHOTOK/IETOUHBIX KMBOTHBIX, KIIETOUHBIN COCTaB,
pasMHOXeHHUe U pa3BuUTHe.

29. OO1mas xapakTepuCTHKa TUIa KuiieqyHorosocTHbIe.

30. O6ijas xapakTepucTHKa Kinacca ['mapouanbie. [ToANoONAHBIN U MeAy30HAHbBIN TUITHI CTPOEHUS Ha
npuMepe 00esTHH.

31. I'mpapa, ee ABY>KeHUe, MUTaHKUe, 3alJUTa, pa3MHOXKEHHE U CUCTeMaThuueCKoe I0JI0KeHHe.

32. Obmas xapakTepucTrka Kinacca Cundongssie. UepTsl 60/1ee BEICOKOW OPraHU3aL{UH 0
CpaBHEHUIO C ruApouaHbIMU. [IpakTUecKkoe 3HaueHue.

33. Pa3MHOXKeHVe U LUK/ pa3BUTUS CLIM(OWHBIX Ha IPUMepe aypeuy, CUCTeMaThyecKoe
T10JIO’KEeHHe.

34. Knacc Kopasuiobie nommuribl. UepTsl 60siee BEICOKOM OPraHU3aL{iy M0 CPaBHEHUIO C
TUIPOUJHBIMU U cLiMponHBIMU. [IpakTHueckoe 3HaueHUe.

35. KoHCKasi akTHHYS, TUTaHKe, 3alUTa, Pa3MHOXKeHHe, CHCTeMaTHJeCcKoe TI0/I0KeHHe U CUMOKO03.

36. O6i11jas XxapaKTepuCTHKa rpebHeBUKOB.

37. IlpoucxoxxeHvie 1 GuaoreHeTHUECKHe CBSI3U B TUIe KUILIeUHOIO0/IOCTHBIE.

38. Obuas xapakTeprcTHKa TUna [1nockre uepsu. Bo3HMKHOBeHMe JBYCTOPOHHe CUMMeTpPHH,
TIOBBIIIIeHHe 00I1Iero ypOBHS OpPraHM3aliy TUVI0OCKHX YepBeld TI0 CPAaBHEeHHIO C
KUILIEYHOTIO/IOCTHBIMH.

39. OcobeHHOCTH OpraHM3alyy Knacca PecHuHbIe yepBu. (DNUTeMN, MyCKy/aTypa, MUTaHue,
OpraHbl BblJje/leHus], OpraHbl YyBCTB, pa3MHOKeHYe.

40. Knacc Cocanbimky. OT/inure opraHu3alyy TPeMarto/, OT TypOesuisipyid, CBsi3aHHBIE C
TipycIiocobeHreM K SH/orapa3uTuiyeckoMy 06pa3y KU3HU.

41. TTeyeHOYHBII COCAMBIIMK, MOP(}OJIOTHS, LMK/ Pa3BUTHs], BbI3bIBaeMoe 3abosieBaHIe, Mephbl
NpoUIaKTUKK U 60PbOBI, CCTeMaTHUeCcKoe MOIoKeHHe

42. JIaHIIeTOBUAHBIN COCANBIIVK, MOpGoorus, orosnorus. Mepsl 60pb0bI 1 IPO(UIAKTHKH
[LVIKpOL|e/I03a.

43. Kormraumii (cuOUpCKuii) CoCasbIUK, MOP(OIOTHs, LMK/ pa3BUTHS, BbI3bIBaeMoe 3a0osieBaHue,
MephbI NPoGUIaKTUKN U 60pBOBI, CCTeMaTHyecKoe M0JI0XKeHHe.

44. KpossiHoi cocanbupk. OcobeHHOCTH MOpdosioruu, 6uooru. Mepsl Ipo(UIaKTHKH.

45. XapakTepHble yepTbl B CTPOEHUH MOHOTeHeTHYeCKUX COCa/IbIUKOB, CBsI3aHHbIE C
9KTOIApa3uTHUeCKUM 00pa30oM >KHM3HH Ha MpUMepe 1apa3uToB pPhIo.

46. Mopdonruueckue 1 bronoruueckrie 0Co66HHOCTH JIEHTOUHBIX UepBel, CBsi3aHHbIe C UX
rapasuTUPOBaHWEM B KMILIEYHUKEe NT03BOHOYHBIX KUBOTHBIX.

47. Illvpokuii ieHTell, MOpQOIorysi, My TH 3apa>keHusi, 6opbba c HUM.

48. CBUHOI conuTep, MOP(OJIOTHs, YKU3HEHHBIN LUK/, TIyTH 3apa)keHusi, Mepbl MPO(UIAKTUKU U
60pbObI, cCTEMaTHUeCKOe

[TprmepHbIe BOMPOCHI K 3K3aMeHY, 2 KypcC / 3 cemecTp

1. Wctopusi 300/10TMU TT03BOHOYHBIX. PO/b pyCCKUX yUeHbIX B Pa3BUTHH 300/I0TMUeCKOM HayKH.

OO0111ast XapaKTepUCTHKA TUITAa XOP/IOBBIX U UX MECTO CPeJiy IPYTUX THUTIOB KMBOTHOTO 1]apCTBa.

3. OG61ue uepThl OpraHu3aliy XOPAOBLIX B CPABHEHUM C HEKOTOPLIMU I'PyTIaMU 0eCri03BOHOUHBIX
JKABOTHBIX. 3HAU€HHE XOPZOBbIX B KDYTOBOPOTE Bell[eCTB B MPUPO/IE U B )KU3HHU JIFOZEM.

4. BecueperHbie Kak Harbosiee MPUMUTUBHBIE XOpA0Bble. OCOOEHHOCTH OpraHM3aly OecuepernHbIX
Ha [pyMepe JIaHL|eTHUKaA.

5. TIpoucxoxkaeHue U BOJIOLIMS OecuepernHbIX.
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10.
11.

12.

13.

14.

15.
16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

OO6rmasi xapaKTepUCTHKA TO/THITA IMUMHOUYHOXOP/JOBBIX Ha MPUMepe OAWHOUYHOW aCL{U/IUH.
Knaccer Actmum, Canbiibl U ATIeHJUKyAsspun. VX posib B COBpeMeHHBIX MOPCKUX OMOL[eHO3aX.
[To3BOHOUHBIE KaK NIPOrPeCCHBHAs BeTBb )KUBOTHBIX, Mepele/IiX K MOIBIKHOMY 00pa3sy
YKU3HU, aKTUBHOMY TTUTAHHUIO U LIUPOKO PacrpoCTPaHeHHBIX B pa3HO0Opa3HbIX KU3HEHHBIX
YCJIOBUSIX.

OCHOBHbIe UepThl OpraHK3aL[iK MO03BOHOUHBIX KUBOTHBIX. Knaccudukalys nogrurna
MI03BOHOYHBIX.

[TporcxoXaeHre 1 3BO/IOLMS TTO3BOHOUHBIX )KUBOTHBIX.

OcobeHHOCTH OpraHM3aly KPyIIOPOThIX Kak Harbosiee IPUMHUTHBHBIX COBPEMEHHBIX
M03BOHOYHBIX.

[IIuTKOBBIE — BBIMEPINH K/1acC OeCuemtoCTHbIX, COBpEMeHHbIe MOAK/IACChl: MUHOTH U MUKCHHBI.
PacripocTpaHeHMe 1 X0351CTBEHHOE 3HaYeHHe.

OO61masi XapaKTepUCTHKA YeTF0OCTHOPOTHIX, KaK TIEPBUYHO-COYeTArOIHe YepThl TPUMHUTHBHOMN
opraHu3saiuu (ckeseT, kabepHbIi anrapar U Jp.) C IPOrpecCUBHBIMUA 0COOEHHOCTSIMU (HepBHast
CUCTeMa, Pa3MHOXKEHHe).

OO61ast xapakTepucTrKa Kinacca XpsieBbix poib (Chondrichthyes). ITporpeccrBHbIe 1
NIPUMUTHBHBIE 0COOEHHOCTH MX OpraHH3aliu.

OCHOBHbIE UepThl CTPOEHHUsI TJIaCTUHUATOKabepHbIX pbIO Ha MpUMepe aKyJibl.

Hapotpsiz Akynbl (Selachomorpha). OcHOBHBIe OTpsifibI, CEMeIMCTBa, BU/IbI, OUOJIOTHS, SKOJIOTHUS U
VX TIPOMBICJ/IOBOE 3HaUYeHHe.

Hapgotpsia Ckatel (Batomorpha). XapakTeprcTrKa OCHOBHBIX OTPSI[JOB, CEMENCTB, BUZIOB B CBS3U
C rpucriocobsieHreM K TiesiarhdeCKOMY U TPUJOHHOMY 00pa3y »KU3HU.

[Mogknacc LensHoronosbie wir CautHouepenHbie (Holocephali), oTpsigel, cemeiicTBa, pofibl U
BU/bl. OCHOBHBIE UepThl OPraHM3alvy, PaclIpoCTpaHeHue, SKOJI0TUs U 3HAUeHHe 11e/TbHOTO/IOBbIX
phIO.

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

Kracc Kocthbie peiobl (Osteichthyes) u ux o61iast xapakreprcTika. MHOTOUMC/IEHHOCTb,
MHOroobpasue 3Toro Kjacca B CBSI31 C Pa3/IMUHBIMU YCIOBHUSMH UX CylleCTBOBaHMs. [leneHne Ha
MO/ K/1aCChl.

Ortpsiget Cenbaeobpasnsie (Clupeiformes), Jlococeobpasusie (Salmoniformes). Xapakrepucrrka
OCHOBHBIX C€MEMNCTB, BU/I0B, UX PACIIPOCTPOHEHNE Y HAPOJHOXO3SMICTBEHHOE 3HaueHue.

Ortpsizer Llykoobpa3ueie (Esociformes), Yrpeo6pasusie (Anguillifomes). Hanbosnee
pacripocTpaHeHHble BU/IbI, TipeAicTaByuTesid. OOI1iasi XapaKTepUCTHKa U TIPOMBIC/IOBOEe 3HaueHue.
Ortpsizer Kapnioo6pasueie (Cypriniformes), Kedaneobpasusie (Mugiliformes). OcHoBHbIe
CeMeNCTBa, BU/bl U UX XO3WCTBEHHOE 3HaUeHHe.

Buonorus, 5Kosorvsi, MpoMBbIC/IOBOe 3HaueHHe pri0 U3 oTpsifoB CapraHoobpa3HbIx
(Beloniformes), Tpeckoobpa3nbix (Gadiformes) 1 Komormmkoo6pa3subix (Gasterosteiformes).
Hapotpsim Koctucteie pribel (Teleostei) kak Hanbosiee MHOTOUMC/IEHHAs ¥ TIPOL[BETAOIAs BETBb
nyyeriepbiX pbi0. UepThl CTPOEHHsl, OCHOBHbIE CEMEICTBA U UX X03WCTBEHHOe 3HaueHue.
Cuctematrika otpsizia OkyHeo6pa3sbix (Perciformes), kak o0O1mpHasi, JO0BOJILHO pa3HOOOpa3Hast
Tpyrira MOPCKUX U TIPeCHOBO/HBIX pbi0. OCHOBHBIE BU/Ibl, XapaKTePHUCTHUKA U XO3SICTBEHHOE
3HaueHue.

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

Hapotpsiz [IBosikoabimatiye (Dipneustomorpha) — cBoeobpa3Hasi rpyriia ¢ BecbMa
TIPOTPeCCUBHBIMU YepTaMu NpUCTIocobieHuit K )ku3Hu. OCHOBHBIE OTPSsi/ibl, CeMeMCTBa, BUJIbI, UX
TIpU3HaKH, OHoIorrYecKre 0COOEHHOCTH 1 pacripoCTpaHeHue.

OcobeHHoCTH opraHu3aluu nogkacca Jlyyernepoix (Actinopterygii) Ha mpumepe okyHs. [eneHue
TNOZIK/Iacca Ha HaZlOTPsi/ibl, OTPSIZIbl U MX Ba)KHEHIlIMe Mpe/iCTaBUTeNH.
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YepThl OpraHy3aliy IPeBHUX KUCTeTephIX PhI0 B CBS3U CO CBOEOOpa3reM yC/IOBUMN >KU3HH B
TIPeCHBIX BOZloeMax B KOHLIe T1a/ie030si. 3HaueHHe KUCTerepbiX phib /i TOHUMAaHKs
MIPOMCXO’K/eHNs1 Ha3eMHbIX TT03BOHOYHBIX.

YcnoBusi xku3HU pbib B BoAHOM cpefie. [IpuunHbl Murpanuil. [TutaHue, 06beKThbl MUTaHUS,
TpHeMbl KOPMOZIOObIBaHUSI.

Pa3sMHOXeHHe, ero 0COOEHHOCTH y pa3HbIX IPYTII PbIO B CBSI3U C UX YC/IOBUSIMUA OOUTaHUSI.
[TnogoButoCcTh. CpOKM pa3MHOKeHUs1. [IpriMepsI 3a00ThI O TIOTOMCTBE.

BeposiTHble (huoreHeTUeCKHe CBSI3M HU3IIMX UepernHbIX ¢ OecuepenHbiMU. [IBe BeTBU B
Pa3BUTHU YePeITHbIX: OeCuemoCTHbIE U UeTFOCTHBIE.

dunoreHeTUeCKOe Pa3BUTHE COBPEMEHHBIX XPSIIeBbIX, KOCTHBIX PbIO U UX BEPOSITHbIE
TIpe/IKOBble TPYIIIbI.

Mopdosnorrnyeckue ripeobpa3oBaHusi TO3BOHOUHBIX )KUBOTHBIX, 00YCIOB/IEHHbIE BBIXOJ|OM Ha
CyLLy.

BakHeliive afianTaliiOHHbIe M3MeHeHUsl B TIOKPOBAaX, CKeJleTe U OpraHax JBM)KeHUs], B CCTeMaxX
OpraHOB /IbIXaHWsl, KpOBOOOpAIlleH s, BbIZe/IeHUs] U Pa3MHOKeHHsT Ha3eMHbBIX TT03BOHOUHBIX B
CBSI3U C J)KU3HbIO B HA3€MHO-BO3/YLLIHOW Cpejie.

OO6rmas xapakTepucTHKa Kinacca Amgubmii (Amphibia) B cBsi31 € 3eMHOBOAHBIM 00pa3oM >KHU3HU.
OCHOBHbIEe UepThl OpraHK3al[MK Ha TIpUMepe JISTYIIKU.

Ortpsiz XBocTarele ampubun (Caudata) — HaMeHee CIieLaIM3UPOBaHHAs TPYTINA )KUBOTHBIX.
HexkoTopble uepThl opraHu3aiiuu 1 buonoruu. BaxxHelive cemeliCcTBa, TIpeCTaBUTe/H, UepPThl
6uonoruy, pacnpoctpanenue. JKUBOTHbIe, 3aHeceHHbIe B KpacHyto kaury PB.

Otpsin be3norue amdpubuu (Apoda) - Hauboree crielfpaM3UpOBaHHas ¥ IPUMUTUBHAS TPYTITIa.
UepTh! OpraHy3alyi, I71aBHbIe TIPe/ICTAaBUTE/TH, 0COOEHHOCTH pa3sMHOKEHHS M PaCipOCTpaHeHue.
Ortpsig BecxBocThie am¢pubuu (Ecaudata) — Hanbonee MHOrouMc/IeHHAsE U LLIMPOKO
pacrnpocTpaHeHHas rpyrina. Bezyiipie cemelicTBa, peACTaBUTeN, YepThl OMOIOTHH,
pacripoctpaHeHue. JKUBOTHbIe, 3aHeceHHbIe B KpacHyro KHury Pb.

I[TepBbie am¢pubMH, YepThl UX CTPOEHUSI M BEPOSITHOTO 00pa3a >ku3Hu. YepTsl CX0/CTBa C
JPeBHUMM KHCTemnepbiMy pbibamu. BeposiTHast CBSI3b ZipeBHUX aM(pubuii C CoBpeMeHHbIMU
OTpsJjaMHU.

3aBHCUMOCTb pacnpocTpaHeHust aMpubuii OT yC/I0BUM UX CyI[eCTBOBaHMS.

OcobeHHOCTH MUTaHKS, pa3MHOXKeHHs aM(pUOMii B pa3MMYHBIX YC/IOBUSX cpefibl. HeoTeHusI.
['o/10BOM LIMKJT )KU3HU.

Ponb am¢rbuii B 6rorieHo3ax. 3HaueHue [Jij1si CeTbCKOTO0, JIECHOTO, PIOHOTO ¥ OXOTHHUUBEr0
xo3sificTBa. OxpaHa ampubuii. Buabl amdubuii, BHeceHHble B KpacHyto kHury PB.
ApanTrBHOe 3HaYeHHe 3apO/IbIIIEeBbIX U SHLIEBBIX 000/10UeK B 3BOIOLMK aMHUOT. OcobeHHOCTH
JIbIXaHUSI U Pa3MHOXKEHUSI B CBSI3W C Ha3eMHBbIM 00pa30M »KU3HMU.

XapakTepuCTHKa PenTUIni KakK HU3MKX aMHHOT. [Iprcnioco6sieHre K Ha3eMHOMY
CyILleCTBOBAHHIO, 0COO@HHOCTH OpraHU3aliy PenTUINI Ha TIpuMepe SilljepUL{bl.

Ortpsip KiroBoronosele (Rhynchocephalia) - mpumuTrBHOCTE Opranu3anyy. OCHOBHbIE
ceMelCTBa, BU/bI, uepThl UX 6uosorur. Oco6eHHOCTH pacnpoCTpaHeHuUsI.

Otpsig Yernyiiuatele (Squamata) — Haubosiee MHOTOUMC/IEHHAST ¥ HbIHE TIPOL[BETA0Ias TPyTIra
penrtunuid. [TofoTpsizibl, TaBHelIIMe Tipe/icTaBUTeH. YepThl opraHv3aiuu, 61onoruy,
pacrnipoctpaHeHue. JKUBOTHBIe, 3aHeceHHble B KpacHyto kHury Pb.

Ortpsig, Kpokogusiel (Crocodilia) — Hanbosiee BbICOKOOPraHU30BaHHbIE PeNTUINU. BaxkHeli1me
CeMeiCTBa, BU/bI, OMOJIOTHS, pacIipOCTPaHEHHE.

Otpsig Yepenaxu (Chelonia) — Hanbomnee JpeBHMe CrieljdaM3upOBaHHbIe TPYIIITHI PETITHINM.
OcobeHHoCTH opraHu3anyu. [1o4oTpszAbl, ceMeliCTBa, BaXKHEHILINe TIPe/ICTaBUTeH, OMOJIOT S,
pacripoctpaHeHue. JKUBOTHbIe, 3aHeceHHble B KpacHyro KHury Pb.

Vi3MeHeHVe yCIOBUi Cyll{eCTBOBaHUS MPECMBIKAIOIIUXCS B KOHL|E Me303051 ¥ IPUUMHBI
BBIMUPAHUs OOJIBIINX TPYTIIN PENTHUIINM.

BeposiTHble MyTH BO3HUKHOBEHUS 1 3BOIOLIMY TepPBOSLLEPOB, Yepernax, KpOKOJU/IOB U
yelryiiyarbix. Vi3MeHeHHe YCIOBU Cyll[eCTBOBaHUS [PEBHUX PENTUINAN U PUUMHBI BBIMUDAHUS
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OosbIIMHCTBA X TPyNIL. 53. 3HaueHue (HaKTOPOB CPeAbI [Jisl CYIL{eCTBOBAHKUS U PACIPOCTPaHEeHNsI
pentunui. [Iutanve, pasMHOXXeHue, MJI0JOBUTOCTb. ['0/J0BOM LMK/ PeNTHIINN.

Ponb npecMbIKaroLImxcs B OuorjeHo3ax. 3HaUeHe PeNTU/INH /1711 YesloBeKa. SI0BUThIe 3Men.
Oxpana pentuivid. Bujpl, BHeceHHble B KpacHyto kHury Pb.

OO61masi xapaKTepUCTHKA NTHUL] KaK TTPOrPeCCUBHOM BETBU BBICIIMX TT03BOHOUHBIX )KUBOTHBIX.
[Tpeobpa3oBaHue B MOKPOBAX U CKeJieTe, CBsi3aHHbIe C MOJIETOM.

Oprassl JpIxaHusl OTUL U UX cTpoeHue. [TonydyHKIMOHAMBbHOCTb [jbIXaTe/IbHOW CUCTEMBI.
3aBUCUMOCTb paboThI /IbIXaTebHOW ¥ KPOBEHOCHOM CHUCTeM OT /IBUraTe/IbHOW aKTUBHOCTH U
pasmepoB Tesa NTUL]. TeryIOKPOBHOCTh U MeXaHWU3MbI TepMOJIET Y ISALIUH.

OcobeHHOCTH CTpOeHusi cKesieTa NTHLl. OpraHbl KpoBooOpalljeH!s, UX CTPOeHHe U
(yHKLMOHYMpOBaHHWe. 3HaueHue yC/I0)KHEeH!s1 HepBHOW CUCTeMbIl IITHL.

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

Hapotpsig [Tunreussl (Impennes). OcobeHHOCTH OpraHM3aLiiy, BU/bl U UX paclpoCcTpaHeHue.
O6pas3 >Ku3HH.

Hapotpsiz beckuneBsie, unu CtpaycoBble ntviipl (Ratitae). IX 0CHOBHbIE OT/IMUMTE/IbHBIE YEPTHI.
PacripocTpanenue, 6rosorusi.

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

Ortpsiz [Torankoobpa3ssbie (Podicipediformes). Oco6eHHOCTH OpraHU3alvy, paclpoCTpaHeHue.
IIpencraBurtenu. Buzpl, 3aHeceHHsle B KpacHyro KHUTY Pb.

Otpsin BypeBectHrkooOpa3Hbie (Procellariiformes). Oco6eHHOCTH opraHU3aIiuu,
pacrpocTpaHeHue U OCHOBHbIe CeMeMCTBa, UX Npe/ICTaBUTe .

Ortpsig [Temkanoo6pasHeie (Podicipediformes). OcobeHHOCTH OpraHuU3alvy, pacrpoCcTpaHeHue.
CeMeliCTBa U UX NPe/CTaBUTEIH.

Otpsiz I'yceobpa3nbie (Anseriformes). BaykHediie ceMelicTBa, X OCHOBHBIE TIPe/ICTaBUTEH.
OcobeHHOCTH OpraHM3aly ¥ Orosoruy. 3HaueHe Tyceobpa3HbIX B IMYHOM MIPOMBICTTE, B
CcriopTUBHOM oxoTe. [IporcxoXkaeHre JoMalHUX T'ycel, yTok. Buapl, 3aHeceHHble B KpacHyto
KHUry Pb.

Otpsin CokonoobpasHseie (Falconiformes). OcobeHHOCTH opraHv3auuy U 6uosiorud. ITogoTpsibl,
CeMeiCTBa U OCHOBHBIE BH/Ibl. 3HAUEHHE COKOI000pa3HbIX B CMbCKOM, JIECHOM M OXOTHUYECKOM
xo3siicTBax. Buspl, 3aHecenHble B KpacHyro kaury Poccuu u Pb.

Ortpsiz Kypoobpasusie (Galliformes). OcobnHoCTH opranu3sanuy. BakHelime cemelicTBa 1
Npe/iCTaBUTe/NN. 3HaUeHHe UX B JMYHOM MpoMbIciie. [IponcxoxieHre foMallHUX Kyp, UHJEeK,
Lecapok u ap. IIpeacrasureny, 3aHeceHHble B KpacHyro kHury Pb.

Otpsig XKypaeneobpasubie (Gruiformes). OcobeHHOCTH opraHu3alyu, 61M0IOTHN U
pacripocTtpaHeHue. BaxxHelime ceMelCTBa, npeficTaBuTeu. Buspl, 3aHeceHHble B KpacHyro
kHury Poccuu u Pb.

Otpsimbl PrkankoobpasHeie (Charadriiformes), Aucroobpasssie (Ciconiiformes). OcobeHHOCTH
opraHu3aiuu, 6uosioruu 1 pacnpocTpaHeHus. OCHOBHbIE CeMeNCTBa U UX Mpe/icTaBuTeu. Bupl,
3a”HeceHHble B KpacHyro kaury Pb.

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

Otpsiz BopobsrHoobpa3sHeie (Passeriformes). Oco6eHHOCTH opraHU3ariu, OMOIOTUH,
pacripocTtpaHeHue. [ 1aBHel1ve NOAOTPsAAB! U NpefcTaBuTend. IIpakTueckoe 3HaueHue
BOpoObMHOOOpPa3HbIX NITHLL. Buibl, 3aHeceHHble B KpacHyto Kaury PB.

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

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

Ortpsiz Pakuieo6pasneie (Caraciiformes). OcHoBHbIe ogoTpsiibl. O6pa3s xu3Hu. YepTsl
opraHusauuu. Buael, 3aHeceHHble B KpacHyro KHUry Pb.
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Ortpsiz Jsitnoo6pasnsie (Piciformes). Haubonee pacnpocrpanenHsie nipefcraButenn. Obpas
)KU3HHU. 3HaueHue JAT/0B JJis IECHOTO XO35MCTBa.

BnusiHue ¢akTOpOB Cpe/ibl Ha YCI0BUS CyILLleCTBOBAHHMS M pacripocTpaHeHus NTuL. [of0BoM LUK
»Ku3Hu ritutl. [IporpeccrBHbIe 0COOEHHOCTH UX Pa3MHOKeHUsI M SMOPHUOHU3AL[UH.

[TTULIBI OTKPBITO- M 3aKPBITO THE3ASLI1eCs], KOJIOHUa/IbHble U TeppuTOopranbHble. HacikuBaHve U
(bakTOpBI MHKYDAL[MK, BEIKApMJ/IMBaHHUe U pa3BUTHe MTeHLI0B. ['He3/10BOi Mapa3suTH3M U CTeTleHb
€ro pacripoCTpaHeHusl.

Ce3oHHble Murpauyy ntuL. OceayioCTb, KOUEBKH, repesieThl. VicTopuueckue U ce30HHbIe
NIPUYMHBI [1ePeJIeTOB, X XapaKTep, MyTH. 3aKOHOMEePHOCTH pa3MelljeHHs] Ha 3MMOBKax.

[TTuwb cemeiictB CuHuieBbie, BoropkoBbie, OBcsiHKOBBIe. [IpescraBuTenu, Guonorus,
pacrpocTpaHeHue

OO611ast xapakTepuCTHKa Kiacca Miekonuraroiux (Mammalia) kak Hanbosee
BBICOKOOPTaHM30BAHHBIX [T03BOHOUHBIX )KUBOTHBIX. OCHOBHBIE IIPOTrPeCCHUBHBIE YepThl
OpraHu3aLui.

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

Otpsiz OgHonpxoHble (Monotremata). Oco6eHHOCTH OpraHK3aLium, 61oioruy,
pacripoctpaHeHusi. OCHOBHbIe CeMelCTBa, NpeJCTaBUTeH.

Ortpsin Hacekomosianble (Insectivora). I'pyrirna, coxpaHuBIiiasi HaubO/bIY0 6/IM30CTh K [peBHUM
BBICIIMM MyIeKoruTaromM. OcobeHHOCTH UX cTpoeHus. OCHOBHBIE CEMeICTBa U TIPe/[CTaBUTEeTH.
Pacripoctpanenue.

Ortpsiz, Pykokpsuisie (Chiroptera). O61ias xapakteprctika. OCHOBHBIE TIOOTPSBI,
nipezscraBuTesd. Crieldryeckrie YepThbl OPUEHTALIUY B CBSI3U C JIeTarolMM 00pa3oM >KHU3HHU.
Buzpl, 3aHeceHHble B KpacHy0 KHUTY Pb.

Ortpsig [Tpumatsl (Primates). O611asi aHaTOMUUeCKasi XxapakTepucTika. CrucTeMaTHKa U 9KOJIOTHsl.
Ortpsiz 3aiieobpasseie (Lagomorpha). Obimas xapakTepucTtrka. [IpakTryeckoe 3HaUeHHe
OCHOBHBIX BU/I0B. BU/ibl, 3aHeceHHbIe B KpacHyto KHUTY Pb.

Ortpsiz I'peisynsl (Rodentia). Ob1mas 6ronornyeckasi 1 aHaTOMO- (PHU3HOIOTHUeCKast
xapakTepucTvka. OCHOBHbIE CeMeNCTBa U UX NpejcTaBuTeny. [IpoMbIC/iOBOe 3HaUeHVe TPhI3YHOB.
Buzpl, 3aHeceHHble B KpacHy0 KHUTY Pb.

[Tpucrniocobenus K epe>KUBaHUI0 HeO/IarornpUsITHBIX YCIOBUH (CIIsTUKa, MUTPAL{yH, 3aracaHue
KODMOB, O)KMPeHHe, TMHbKA). KomebaHus uiC/ieHHOCTH 1 UX TTPAKTHUeCKoe 3HaueHne
miekornuTaromx. 89. Orpsis Kuroobpasusie (Cetacea). OCHOBHBIE TIO[OTPSI/IbI, CEMEMCTBa,
Npe/iCTaBUTe/M U UX XapaKTepuCTHKa. PacripocTpaHeHue.

Otpsp Xusele (Carnivora). OcHOBHbIe cemelicTBa. [ 1aBHeliMe rpe/icTaBUTeN!,
pacrnpocTpaHeHue, OHOIOTHsl, X031CTBeHHOe 3HaueHre. BpeHbie xuiHble ¥ 60prba c HUMHU.
Ortpsin JlacroHorue (Pinnipedia). Ob6iijasi XapakTeprCTHKa OTPsi/ia, OCHOBHBIX CEMEeNCTB U UX
npefcraBuTesied. IIpombiciioBoe 3HaueHue.

Otpsin XoboTHble (Proboscidae). O6111as xapakTeprcTHKa OCHOBHBIX CEMENCTB 1
npefcTaBuTesield. PacnpocrpaHeHue.

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

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

BeposiTHble NpejKy M/IEKOMTUTAIOLUX CPeJU APeBHUX penTuinii. YepThbl opraHv3aLuy,
obecreunBarolIie POrpecCUBHYI0 SBOJTIOLIMIO MJIEKOTTUTAIOIIHX.

YcnoBus cyiiectBoBaHUs M 0011Iee pacripocTpaHeHre MIEKOTTUTAIOIIKX. DKO/IOTHUeCKHe TPYTIIbI
3Bepeil 1 0COOeHHOCTH UX OpPraHU3allvy B CBSI3U C YCIOBUSIMU UX >KU3HHU.
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95. [TpomeicioBslie 3BepH. I1yIIHOM, JUUHBIN, MOPCKOM, 3BepOOOIHBIN TIPOMBICIIBI, X OHMOIOTHYeCKHe
OCHOBBI U 3HaYeHHe B HAPOJHOM X03sicTBe. [loMalliHie )XMBOTHbIE, X ITPOUCXOXKEHHE,
Oroornyeckye MpeArnoChUTKA OFOMAIIHUBAHKUS MJIEKOTTUTAOIIHX.

96. T'o10BOM 1LIUK/T >KU3HU. 3UMOBKa. KosiebaHust UMC/IEHHOCTH MJIEKOTTUTAIOIUX.

O6pas3el] 5K3aMeHalMOHHOTO buseTa

MUWHOBPHAYKUA P®
SOENEPAJIBHOE 'OCYJAPCTBEHHOE BIOPDKETHOE
OBPA3OBATEJIBHOE YUPEXXIEHWE BBICIIEI'O OBPASOBAHUA
«YOVIMCKINI YHUBEPCUTET HAYKU U TEXHOJIOT M1»
BUPCKII ®UTNAJI YYHuUT
Kadenpa 6uonoruu, 3Ko10ruu ¥ XuMun

OucuuruivHa: Hayka o 6uopa3Hoobpasumu: Kypcossle 5k3amens! 20__-20__ 1.
300JI0THS Harpasnenue 06.03.01 buosorus
ouHasi hhopma o0OyueHust [Tpoduns: broskonorus

1 kypc 1 cemecTp

JK3aMeHaMOHHbIH OusteT Ne 1
1. Kparkue cBefjeHHs1 U3 UCTOPUHU 300/I0TUH.
2. QuoreHeTMUeCcKHe OTHOIIEHUS B roiapcTBe [TpocTelimx, IpoUCXoxKaeHue
MPOCTeNIINX.

[ata yTBepXaeHust: __.__. 3aBenyromuii Kadeapoit

MeTozrUecKrie MaTepyasbl, OTIpeZestoLye TIPOoLelypPy OLleHHBaHHWS OTBeTa Ha SK3aMeHe

KputepusiMu oLieHUBaHUS SIBJISIFOTCSL Oa/I/ibl, KOTOPbIe BBICTABJISIOTCS 3@ BU/IbI ZIeITe/TbHOCTH (OLIeHOUYHbIe
CpefiCTBa) 0 UTOraM M3yudeHus MoAyseu (pa3fenoB AWCLUIUIMHBI), TEePeUNC/IeHHbIX B PEeUTHHI-TUIaHe
JUCLIMTUTAHBL: TeKYL[UH KOHTPO/Ib — MakcuMyM 40 6asuioB; pyOeskHbIi KOHTPOJIb — MakcumyM 30 6arios,
TIOOIIIPUTE/TbHBIE Oasiibl — MakcuMyMm 10.

[1pu oLleHKe OTBeTa Ha 3K3aMeHe MaKCHMaJ/lbHOe BHUMaHUe [J0JKHO YAe/IATbCS TOMY, HACKOJIBKO T10JTHO
PaCKpBITO CoZiepKaHue Mareprasia, YeTKO U MPaBU/IbHO JjaHbl OTpe/ie/ieHus], paCKpbITO COZlepyKaHue
TIOHSATHM, BEPHO JIM UCIO/Ib30BaHbl HAyYHbIE TEPMUHbI, HACKOJILKO OTBET CAMOCTOSATE/TbHbIH,
MICTIO/TH30BaHbI JIM PaHee MpUoOpeTeHHbIe 3HAHUS, PACKPBITHI JTU PACKPBITHI IPUYUHHO-C/IeZICTBEHHbIE
CB$131, HACKOJIbKO BBICOKHI YPOBEHb YMEHUSI ONlePUPOBaHUS HAyUYHbIMU KaTeropysiMy, aHa/ir3a
VMH(pOpMaL1H, Bla/ileHUs] HaBbIKaM{ TIPaKTUUeCKOM e TelIbHOCTH.

Kputepuu onenku (B 60amiax):

- 25-30 6a//10B BBLICTaB/ISIETCS CTYAEHTY, €C/IN CTYeHT Jlaj MOoJHbIe, pa3BepHYThie OTBETHI Ha BCe
TeopeThyeCcKHe BOMPOCHI OrseTa, MPoAeMOHCTPUPOBAJ 3HaHHe (YHKI[MOHATBHBIX BO3MOXKHOCTEH,
TePMUHOJIOTUH, OCHOBHBIX 3JIEMEHTOB, yMeHHe NIPUMEeHATh TeOpeTHUeCKre 3HaHUs MPY BBITIOJTHEHNUN
TIpaKTUYeCcKUX 3aaHuil. CTyzneHT Oe3 3aTpyHeHUI OTBETHII Ha BCe JAOTOTHUTE/IbHbIE BOIIPOCHI.
[TpakTrueckast 4aCcTb pabOThI BLITMO/THEHA ITOTHOCTHIO 0e3 HeTOUHOCTel U OIINOO0K;

- 17-24 6a/1/10B BBICTAB/ISIETCS CTYIEHTY, €C/IU CTYZeHT PAaCKpPbLT B OCHOBHOM TeOpeTHYeCKHe BOTIPOCHI,
OJHAaKO JOMyILl{eHbl HeTOYHOCTH B OIpe/ie/IeHUU OCHOBHBIX MOHATHM. [Ipy oTBeTe Ha JONONIHNTEIbHbIE
BOIPOCHI JI0My11leHbl HeOoJIbIle HeTOYHOCTH. [1py BBITIOTHEHUH TIPaKTHUeCKOW 4acTH paboThI
JOTyIIIeHbl HeCylleCTBeHHbIe OLIMOKY;

- 10-16 GasnioB BLICTAB/SIETCS CTY[EHTY, eC/IA TIPH OTBETe Ha TeopeTUYeCKHe BOTIPOChI CTYAeHTOM
JIOTTYIIIeHO HeCKOJIbKO CyIIleCTBEHHBIX OIIMOOK B TOJIKOBAaHUY OCHOBHBIX MOHSATHM. JIOTHKa U TIO/THOTa
OTBeTa CTPaJal0T 3aMeTHBIMHU U3bsTHAMU. 3aMeTHbI MPo0e/bl B 3HAHUM OCHOBHBIX METOZIOB.
TeopeTruecKrie BONPOCHI B L1e/IOM U3/I0KeHBI JOCTAaTOUHO, HO C NIPOIyCKamMH Marepuasa. Vimerorcs
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NPUHLIMIMA/IbHBIE OIIMOKH B JIOTHKe MTOCTPOeHHsI OTBeTa Ha Borpoc. CTyZeHT He perus 3a/iauy Wi Ipu
pellieHUH AOMyIeHb rpyObie oMOKMY;

- 1-10 6a/1/10B BBICTAB/ISIETCS CTY/|€HTY, €C/T OTBET Ha TeOpPeTHUeCKHe BOTIPOCHI CBU/IETEbCTBYET O
HEerIOHMMAaHUU U KpaiiHe HeroJIHOM 3HaHUM OCHOBHBIX MOHATHN U MeToz10B. OGHapy»K1BaeTCst
OTCYTCTBHE HaBbIKOB IPUMEHEHHs TeOPeTUUeCKUX 3HaHU MPU BbIMOJIHEHUU NPAKTHYeCKUX 3aZlaHui.
CTyzileHT He CMOT OTBETUTb HU Ha OZIMH [IOTIOJIHUTE/IbHBIN BOTIPOC.

[MepeBof orjeHkH 13 100-6a/1bHOM B ueTbipex6a/uIbHYO MTPOMU3BOJUTCS CIeyIOLUM 0bpa3oM:
- ot/uHO — 0T 80 10 110 6astoB (Bk/IrOUast 10 moolpuTe/ibHBIX OaiioB);

- xopoiiio — oT 60 10 79 6anios;

- YIOBIETBOPUTENILHO — OT 45 710 59 6asios;

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

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

IMpomedxicymouHass ammecmayus 1o JUCLUTIMHE TIPOBOAUTCS B popMe:

3 cemecTp - KypcoBasi pabora, 1,3 cemecTp - 3K3aMeH.

[IpoBepsieMbIMM Ha MPOMEXYTOUHOM aTTeCTALMU 3JIeMEHTaMHM COJep>KaHUsl SIBJSIFOTCS TEeMbI
JVCLIUTIIMHBI.

[171s1 IpOBEpPKU 3HAHULI UCTIONMB3YHOTCSI BOMIPOCHI U 33/laHus B PA3/IMUHBIX (popMax.

YmeHusi, Haeblku (uau onbim OesimeabHOCMU) U KOMNemeHyuu TIPOBEPSIIOTCS C TIOMOILBIO
KOMIETEHTHOCTHO-OPUEHTUPOBAaHHbIX 3aZlau  (CUTYaLMOHHBIX, TPOU3BOACTBEHHBIX WM KeWCOBOTO
XapakTepa) ¥ pa3/IMyHOro BH/ja KOHCTPYKTOPOB.

Bce 3agauu sABAAOTCS MHOroXoJoBbIMHM. HekoTopble 3ajjaud, TMpOBEPSIIOL[ME YPOBEHb
c(hOpMUPOBaHHOCTU KOMIIETEHL[UM, SB/SIOTCS MHOTOBapyUaHTHBIMH. YacTb yMeHW, HaBbIKOB U
KOMTIETEHI[UM TpPSIMO He OTpakeHa B (HOPMY/JIUMPOBKax 3a/au, HO OHHU MOTYT ObITh IPOSIBIEHBI
00yYaroIMMUCS TIPY UX PellleHu .

B KakJplii BapyMaHT BK/IFOUAIOTCS 3a/laHUS 0 KaXKI0OMY MPOBEPSIEeMOMY 3/IEMEHTY COZlep>KaHUs BO
BCeX T[IepeurC/eHHbIX BbIllle (OpMax M pasHOTO YPOBHA CAOXKHOCTHA. Tako ¢opmar mo3BojsieT
OOBEKTUBHO OTpE/IeIUTh KaueCTBO OCBOEHHWS OOyuaroIlUMHUCS OCHOBHBIX 3JIEMEHTOB CO/I€PKaHMUSI
JVCLIUIIMHBI U YPOBEHb C()OPMUPOBAHHOCTH KOMITETEHL[I.

@®oH/| OI]eHOUHBIX CPE/ICTB /I/IA MPOBe/eHUsI MPOMEeXKYTOUHOU
arrecTanyy 00y4arouxcs Mo AUCHUIUIMHE IPH MCI0/Ib30BaHHU MOJY/IbHO-
PeNTUHTOBOM CUCTEeMbI

Kpurepusimu oOlLleHHMBaHUSI TIPH MOAY/IbHO-PEUTHHIOBON CHCTeMe SIB/SIOTCST Oasiibl, KOTOpbie
BBICTAB/ISIIOTCSL TIpero/iaBaresieM 3a BUJbl JeSITe/TbHOCTH (OLieHOUHble CPeZCTBAa) M0 UTOTraM H3yueHUs
Mozyeit (pa3esioB JUCLUILIMHBI), Iepeurc/IeHHbIX B PEUTHHT-T/IaHe JUCLIUIIIAHBL:

0/151 3K3aMeHa: TeKYIIUH KOHTPOJIb — MakcuMyM 40 0asiioB; pyOexXHbIN KOHTPO/Ib — MakcumyMm 30
6anoB, nmoompuresnsHble 6anabl — Makcumym 10.

[ITkamnbl OLleHUBaHUSI:

0/11 3K3aMeHa:

oT 45 710 59 6anIoB — «yI0OB/IETBOPUTETHHO;

ot 60 10 79 6anIoB — «XOpOIIO»;

ot 80 6a/IoB — «OT/IMUHOY.

PelTHHr-IUIaH AUCHMIINHBI
Tabsuria epeBosia 6asyIoB TEKYIET0 KOHTPOJIS B Oa/UIbI peUTHHTa

| [ slsls|/5[5] 5/5/5/5]5]
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PeliTvHT-nIaH JUCIUTIIMHEI TIpecTaB/ieH B [Tpunoxkedun 1.

5. IlepeueHb OCHOBHOWI W [IONOJIHUTE/JbHON YyueOHOW JIMTepaTyphl,

Heo0X0JMMOM /I/IsI 0CBOEHHS AUCI{UILTHHBI

1.

w

—

5.1. OcHoBHas yuyeOHas MTepaTypa

XapnamoBa, M.H. 300/10r1s1 Ha3eMHbIX TI03BOHOYHBIX B T0JIEBLIX YCIOBUSIX : yuebHOe rocobue /
M.H. XapnamoBa ; MuHHCTepCTBO 00pa3oBaHus U Hayku Poccutickoit ®epepatiyi, MypMaHCKUH
roCy/lapCTBeHHbIV TyMaHUTapHbIM yHUBepcUTeT. - Mypmanck : @I'BOY BITO «MypMaHcKui
roCy/lapCTBeHHbIM TYMaHUTapHbIM yHUBepcuTeT», 2016. - 102 c. - URL:
http://biblioclub.ru/index.php?page=book&id=438882

Bynyxto, H. I1. 3oosorus 6ecrio3BoHounsix [H.IT. Bynyxto ; A.A. KopotkoBa .— M.|bepsuH :
Hupekt-Menua, 2016 .— 129 c.— <URL:http://biblioclub.ru/index.php?page=book&id=443843
[TITapora M.X. 3oo0sorus 6ecno3BoHouHbIX. - M.: Biaagoc, 1999.- 592 c. Illankun B.A. u zp.
KonomwiitieB, H. 3oo/0rust M03BOHOYHBIX. YueOHasi pakTHKa : yuebHoe rocobue / H.
Konomwiities, H. IToaay6Has ; MuHucTepcTBO 00pa3oBaHus U Hayku Poccuiickoi ®efeparivy,
denepanbHOe roCylapcTBeHHOE OIKeTHOe 00pa3oBaTe/ibHOe yupeyk/ieHHe BhICILIeTo
npodeccroHansHoro obpasosanus «YEPETIOBELIKIN I'OCYIAPCTBEHHBIN
YHUBEPCUTET», ®akynereT 610/10THN U GU3NUYECKOM KyIbTyphI. - Ueperioser] : V3xaTebcTBO
4qry, 2014. - 170 c. - URL: http://biblioclub.ru/index.php?page=book&id=434803

5.2. lonostHUTe/IbHAsA yuyeOHas IuTepaTrypa

Yyaunosa, T. I1. TecTsl 110 30010TMM 6€CTI03BOHOUHBIX [D/IEKTPOHHBIN pecypc]: yueb.-MeToz,.
nocobue / T. T1. YyauHoBa; bupckast rocyapcTBeHHast ColMabHO-TIeZlaroruueckas akaJjeMust, —
bupck: BI'CITA, 2011. — DeKTpOH. Bepcusi Tied. myouKal[ui. — JoCTyT BO3MOXKeH Uyepe3
OnektpoHHyto 6ubmoreky baml'y.
https://elib.bashedu.ru/dl/corp/ChuganovaTestPoZoologiiBespozvonoch.UchMetPos.2011.pdf
Kyt H.I'. YuebHo-MeTouueckoe 1ocobue 1o 300/10THH
no3BoHouHbIX/H.I".KyTmun,I". /1. BunorpajoB; ®enep.areHct.ro obpas.; bupl'CIITA.-
bupck:bupI'CITA. 4.1.-2007.-47c.

5.3. [Ipyrue yue0Ho-MeTOJUUECKHEe MaTepHaJIbI

IlepeueHb peKOMeHAyeMbIX pecypcoB HH(poOpMaLiOHHO-Te/IeEKOMMYHUKALIMOHHON CeTH
«/HTEepHeT», HAXOJALUXCS B CBOOOJHOM J0CTyIe

URL: http://biblioclub.ru/index.php?page=book&id=438882
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6. Ilepeuenb HUH(POPMAIMOHHBLIX TEXHOJIOTHH, MCHO/Jb3yeMbIX TP

OCyIIIeCTB/IeHHH 00pa30BaTe/IbHOr0 TMPOIjecca Mo AUCHUIUIMHE, BK/IOYas MepeueHb
MpPOrpaMMHOr0 ofecrieueHusi ¥ HHGPOPMAIMOHHBIX CIPABOYHBIX cHUCTeM (MPH
Heo0X0JUMOCTH)

™ N

10.
11.

Ilepeuens pecypcoB HH(pOpMaIHOHHO-Te/1IeKOMMYHHUKALMOHHOM ceTH «/IHTepHeT» U
MPOrpaMMHOr0 o0ecrneyeHusi, He00X0UMBIX /IS 0CBOEHHUS JUCIUTIMHBI

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

OnekTpoHHasi 6MbMOTeUHast cucTeMa «JIaHb» [D1eKTpoHHBIH pecypc]. — Pexkum goctymna: https:/
e.lanbook.com/.

YauBepcureTckas 6ubmoreka oHnaiiH biblioclub.ru [SnekTponHbIi pecypc]. — Pexxum gocTyra:
http://biblioclub.ru/.

OnektpoHHas 6ubmoreka YYHuUT [3nekTpoHHbIi pecypc]. — Pexxum pocTyta:
https://elib.bashedu.ru/.

Poccutickas rocynapcTBeHHasi OubmoTeka [OneKTpoHHbIN pecypc]. — Pexxum foctymna:
https://www.rsl.ru/.

HatoHasnbHasi anekTpoHHasi 6uboTeka [O1eKTpoHHbIN pecypc]. — Pexxum foctyna: https:/xn--
90ax2c.xn--plai/viewers/.

HatmonaneHast niat¢opma oTKpeIToro oopasoBaHust npoed.ru [D1eKTpoHHBIHN pecypc]. — Pexxum
pocryna: http:/npoed.ru/.

OnektpoHHOe obpa3oBaHue Pecrybku Baiikoproctan [O1eKTpoHHbIHN pecypc]. — Pexxum
pocryna: https://edu.bashkortostan.ru/.

WHpopmarmoHHO-paBoBoY nopTan ['apanT.py [DeKTpoHHbINM pecypc]. — Pexxum pocrtyna: http://
www.garant.ru/.

ITporpamMmMHoe obecrieyeHue

Office Professional Plus - [loroop Ne0301100003620000022 ot 29.06.2020, loroBop Ne 2159-
[10/2021 ot 15.06.2021, Jorosop Ne32110448500 ot 30.07.2021

Windows - Jorosop Ne0301100003620000022 ot 29.06.2020, Jorosop Ne 2159- I10/2021 ot
15.06.2021, Jorosop Ne32110448500 ot 30.07.2021

ACD/ChemSketch - BecrinatHast iuiieH3us https://www.acdlabs.com/solutions/academia/
Marematuueckuii maker Maxima - becriiatHast nuieH3ust
http://maxima.sourceforge.net/ru/index.html

Maremaruueckuii naket Scalib - BecrinatHas nunensus https://www.scilab.org/about/scilab-open-
source-software

bpay3ep Google Chrome - becrinaTHas muiieH3ust
https://www.google.com/intl/ru_ALL/chrome/privacy/eula_text.html

Fenix server academy - Jorosop 6/1 ot 06.09.2018r.

Bbpayzep Anpekc - becrinatHas ivueH3us https://yandex.ru/legal/browser_agreement/index.html
YIIP3A "3Okonor" 4.0, Mopysns "3actporika u Beicota", moayins "I'MMC-Crangapt” - JloroBop
Ne33-VIII-2018 ot 30.08.2018r.

Pascalabc, Pascal ABC.NET - BecninatHas inuensus https://pascal-abc.ru, http://pascalabc.net
[Tporpamma zs1st 06paboTKu sMp crieKTpoB SpinWorks - BecriyiatHast vieH3ust
https://fen.nsu.ru/nmr/index.php?option=com_content&view=article&id=3&Itemid=4
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http://npoed.ru/
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https://elib.bashedu.ru/
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7. Onucanue

MaTepua/TbHO-TEXHUYeCKOU

0asbl,

HeoOXoauMoOM  IsA

OCyII[eCTB/IeHUsI 00pa30BaTe/IbHOTO MPOLeCCa Mo AUCIHUIITHHE

HaumeHoBaHue
CrieLiaIM3upOBAHHbBIX
ayIUTOpUii, KAOMHETOB,
naboparopuit

Bup 3ansitui

HanMeHoBaHue 000pyoBaHHUs,
MPOrpPaMMHOTO 00ecrieueH st

Aynutopus 11(B®)

JlekymonHas, CemuHapckasi, s
KypCOBOI'O ITpOeKTUpOBaHus, [is
KOHCY/IbTalWM, JI/1s1 KOHTPOJS U
arrecraluu

Iocka, 16, KOMMYyTaTOp,
KOMITbIOTEp, Me0Oe/b.
[TporpaMmMHOe obecrieueHHe

1. ACD/ChemSketch

2. Maremarrnueckuii nakeT

Maxima

3. Maremarrueckuii nakeT
Scalib
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 gst

00paboTK SIMp CIIEKTPOB

SpinWorks

o e

Aynutopus 24(b®P)

711 XxpaHeHus1 000pyI0BaHUS

bunokne 6y 10x40, Beckl,
KOMITbIOTEp, KCEePOKC, HUTpAT-
TeCT 2 CO3KC, HUTpaToMep
MOPTaTUBHBIA HUTPAT-TECT,
HOyTOYK, ipuHeTp brother,
nipuHeTp kyosera 2135, ipuHTep,
MPOEKTOp, TEPMOTUTPOMETP testo
622, yueOHO-MeTOANUECKast
nUTepaTypa, X0I0JUMbHUK,
5KpaH, 3/1eKTPOIaHe/Ib-KOHBEKTOP
ballu camino bec/v(vr)-2000.
[TporpammMHOe obecrieueHue

1. Office Professional Plus

2. Windows

Ayputopus 29(b®)

JlexunoHHast, CemuHapckas, s
KOHCY/IbTaliH, I/l KOHTPO/IA U
arrecraluu

Iocka, Mebestb, IPOEKTOP,
yueOHO-Har/Isi[HbIe TI0COo0us,
5KpaH.

Aynutopusi 32(bD)

JlekumonHas, CemuHapckasi, s
KYPCOBOT'O TPOeKTUpOBaHus, s
KOHCYy/IbTalWM, JI/is KOHTPOJS U
arrecraluu

Dvd+vhs 1g dck 767, nocka,
MarHuTO(oH 1bda, Mebenb,
CKeJleThl )KUBOTHBIX, TEJIEBU30P,
yueOHO-Har/Isi[HbIe TT0COOusI.

Aynutopus 32a(b®d)

Iyt XxpaHeHus1 000py0BaHUS

Chasklemp TepmomeTp
a7eKTpoHHbIM -50+150 c/c, 1c,
checker kapmanHbIit ph-metp (6e3
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TM0/IBeCKH), CKaHep, 010K
BOJIOKOHHOTO OCBETHTEIsI, BEChI,
BU/IeOKaMepa, BU/[e0CUCTeMa
reJibI0KyMeHTHpYtolas gl-2,
nmanpHOMeD leicf disto d210,
mukTogoH philips digital volce
tracer 1fh7655, kamepa st
BepPTUKa/ILHOTO 371eKTpodope3a,
Kamepa y¢-6akrepuiiuiHas Asst
XpaHeHUs! CTePUIBHOTO
WHCTPYMeHTa, KO/IbLIeBOM
oCBeTHTeNb 0€3 pPeryMpoBKU
SIPKOCTH, KOMIUIeKTBU3yan3aliuu
¢ undpoBoii hoTokamepoi
1,75,25,20,20,0050, kommnbroTep,
MHKPOCKOTI, MUHH-3KCITPeCC-
naboparopus "mueska y/6uo",
MUHU-IKCIIpecc-1abopaTopust
"nyeska y/mousa"", MUHU-
3Kcrpecc-naboparopus "muesKa-
y'", Hacajika JeMOHCTpaLuOHHas,
HOYTOYK, TIPOEKTOp, Ceid,
CKaHep, TePMOCTAT C BO3AYIIHBIM
OXJIAK/IEHHEM, TPeHaXKep,
yueOHO-MeTouuecKast
JUTeparypa, LeHTpudyra,
uudpoBoii dhoToanmapar olimpus
fe-120.

Aynutopus 42(b®)

it camocTosITe/TbHOM PabOThI

Kommnbtotep, Meberb, IpUHTED,
yueOHO-MeToAnYeCKre
Marepuarbl.
[TporpammMHOe obecrieueHue
1. Windows
2. bpay3ep Google Chrome
3. bpaysep fAngekc
4. YTIP3A "3konor" 4.0,
Mopyns "3acTpoiika u
BbICcOTA", MoAy/b "T'IC-
Crangapt"
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