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1. IlepeueHb MIAHMPYEMBIX P€3y/IbTAaTOB 00yUeHHs M0 AUCHUIIMHE, COOTHECEHHBIX C
YCTAHOB/IEHHBIMH B 00pa30BaTe/IbHOM MPOrpaMMe HHANKATOPAMH A0CTH)XKeHHUS
KOMIIeTeHIui

ITo utoram oCBOEHUs AUCLATUTUHBI 00YUarOIINICS 10/DKEH 0CTUYD CIeAYIOIINUX Pe3y/IbTaToB

o0yueHus:

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

dopmupyeMast
KoMreTeHLust (C
yKa3aHueM Ko/ja)

Kopn v HaumMeHOBaHMe
WHUKaTopa
JIOCTH)KEeHUS
KOMITeTeHL[UU

Pe3ynbraThl 00y4eHust
T0 TUCLIUTITAHE

CriocobeH puMeHsITb
0a30BbIe 3HAHUS
(dbyHAaMeHTabHBIX
paszie/ioB HayK O 3emiie,
eCTeCTBeHHO-HayYHOTO U
MaTeMaTHhyeCcKOro
LIVKJIOB TIPH pelleHnH
3a/1au B 0b1acTu
9KOJIOTUU U
TIPUPOZOTIOTH30BaHUS
(OIIK-1);

OIIK-1.1. 3Haet

3HaTb 6a30Bble 3HaHUS
(dbyH1aMeHTalbHbIX
paszesnoB HayK o 3emiie,
€CTeCTBEeHHO-HAyYHOTO U
MareMaTHhyeCcKoro
L[UKJIOB

OITK-1.2. YmeeT

YMeTb IPUMEHSITH
0a30BbIe 3HAHUS
(dbyHAaMeHTaIbHBIX
paszesioB HayK 0 3emiie,
€CTeCTBEeHHO-HayYHOTO U
MaTeMaTHh4eCcKOro
LIUK/IOB TIPY PeIleHuH
3a/1au B 00O/1acTr
9KOJIOTHU U
TIPUPOAOTIOIb30BaHUS

OIIK-1.3. Bnageet

BnaneTs HaBbIKaMM
TpUMeHeHUst 0a30BbIX
3HaHUU
(dbyH1aMeHTalbHbIX
pas/iesioB HayK o0 3emiie,
€CTeCTBeHHO-HAayuHOT0 1
MaTeMaTHu4eCcKoro
LIMKJIOB TP PelleHUH
3a/1a4 B 00/1aCTH
5KOJIOTHH U
TIPUPO/0TI0b30BAHUS




2. Ilenp 1 MeCTO AUCIUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

NucuuruivHa « BUOOTHs ¥ 9KOJIOTHUST )KUBOTHBIX» OTHOCUTCS K 00s13aTe/TbHOM UacTHy.

AucaunvHa n3yvaercsiHa __ 1 Kypce B 1,2 cemecTpe.

Llenb n3yudeHus: AUCLMIUIMHBL: (HOPMUPOBaHUE CUCTeMaTU3UPOBaHHBIX 3HAHUM, YMEHUN U HaBBIKOB
B o0mact OGUOIOTUM U 3KOJIOTHH >KUBOTHBIX: MOP(O-(OyHKI[MOHAIbHAsI OpPraHu3alysl YXUBOTHBIX, MX
NpUCTIOCOOIeHNsT K cpefle, 3aKOHOMEPHOCTH WHAWBHYaTbHOTO W WCTOPUUECKOTO pa3BUTHS,
MHOToo0Opa3ue ¥ CUCTeMaTHKa, UX POJib B TIPUPO/ie U MPaKTUUeCKOH /leATeTbHOCTH Ye/lIOBeKa.

3. Copaepxanue paGoueil mporpamMmsbl (00beM AVCIUIUIUHBI, TUNIBI M BU/IbI YU€OHBIX 3aHATHH,
y4eOHO-MeToANYecKOe ofecreyeHre CaMOCTOSATe/TbHOM PadoThl 00yJaroLIXCs)



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

COJIEPKAHUE PABOYEW ITPOT PAMMBI

JUCLIATITMHBI « BUONIOTHST U 3KOJTOTHS )KUBOTHBIX» Ha 1,2 cemecTp
__O4YHad
topma obyueHws
Bup padoTsI O0BeM JUCHUILIMHBI
O61ast TpygoeMkocTh aucturivHbl (3ET / yacoB) 7/252
YueOHBIX UaCOB Ha KOHTAKTHYIO paboTy C TIpero/iaBaTesiem: 121.9
JIeKIui 54
MPAKTUUe CKUX/ CeMHUHAPCKUX 0
71ab0paTOpPHBIX 66
KOHTPOJTb camocTosiTe/TbHOU paboThl (KCP) 0

Japyrux (TpynroBasi, UHAWBU/yaIbHask KOHCYJ/IbTALIMS U UHbIE BUZBI
yueOHOM AessTe/TbHOCTH, TIpelyCMaTpHUBatoIIKe paboTy 00yJaromuxcs C

nipenogaBatesieM) OKP 1.9
YuyeOHBIX YaCOB Ha CaMOCTOsITe/IbHYIO paboty obyuaroruxcsi (CPC) 95.3
YueOHbIX YaCOB Ha TIOATOTOBKY K

sK3ameHny, 3aueTy (KoHTposib) 34.8

dopMa KOHTpOJIA:
3auet 1 cemecTp
OK3aMmeH 2 ceMeCTp




Ne /11

Tema u copeprxaHue

dopMa usyueHus

MaTepHasoB: JTEKLUH,
TIPaKTHYeCKHe 3aHATHS,
CeMUHapCKUe 3aHSTHS,

nabopatopHbie paboThl,
camocTosiTe/IbHasi pabora u
TPYZ0€MKOCTb (B yacax)

Jlek |JIab|3u |3k

Ko
P

CP

OcHOBHas 1
JIOTIO/THUTETbHas
JTeparypa,
peKomeH/lyemasi
CTyZeHTaM (Homepa
13 CITUCKA)

3aJiaHus 110
CaMOCTOSITe/IbHOM
pabore CTyneHTOB

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

1 kypc

/' 1 cemecTp

[Toxuapctio Ipocreiiive. Husive
MHOTOK/IETOUHbIE

1.1

Beenenue. McTopusi pa3BuUTHS 300/10TUU

BBegenue. [IpeaMeT 1 3aauut OHMOIOTHU
9KOJIOT'MU KUBOTHBIX. CBS3b C APYTUMU
HayKaMHi. OCHOBHbI€ TTPUHLUITBI
K/accuurKaluy XXKUBOTHBIX. VcTopus
300si0rud. CoBpeMeHHasi CUCTemMa
JKUBOTHOT'O MUpa. JKOJIOTHYeCcKas CUCTeMa
JKUBOTHBIX.

OcH. ut-pa NeNe
2,3
Hor. mut-pa Ne 2

TectupoBanue

JlaboparopHast
pabora

1.2

[Tpocreiimme

OO6111ast XxapaKTepUCTHKa TIOALIapCTBa
ITpocrenmmx. XapakTepuCcTHKa THUIA
CapkoMacTuro)opbl, CUCTEMaTHKa.
XapakrepucTuka rnoarurna CapKkozoBble.
OcobeHHOCTH CTpPOeHUsI U BUO/IOTHH KJT.
JlyueBuku u ConHeunuky. O61jast
XapaKTepUCTHKA, KJaCCU(PUKaLMs MOATHIIA

11.

OcH. mut-pa NeNe
2,3
Homn. mut-pa Ne 2

TectrpoBaHue

JlabopatopHasi
pabora




JKryTtukoHocipl. OcobeHHOCTH CTPOeHUs U
pa3MHOXeH#Ust ogTrna OnanuHbI.
I[TpakTHueckoe 3HaU€HHE K'Y TUKOBBIX.
JoBbIX. OOIIIast XapaKTepUCTHKA,
Knaccuukanys nogTura JKryTHKOHOCIIBIL.
OcobeHHOCTH CTPOEHUST M PA3MHOXKEHHST
nozTura OnanyHbl. XapakTepuCTUKa THITA
Nudy3opun. Oco6eHHOCTH CTPOEHUS U
LIVKJIOB Pa3BUTHsI CIIOPOBUKOB. Teopuu
TIPOMCXOKZ,eHHS MTPOCTENILINX U
MHOTOKJ/IETOYHBIX KUBOTHBIX.

1.3

['y6ku. KuiieuHoronocTHbIe

OO61as xapakTepucTrka tumna ['yoku,
cUcTeMaTrKa, 0COOEHHOCTH Pa3MHOKEHHUS
1 OHoI0rUH, TIpaKTHUeCKoe 3HaueHUe.
OO0111ast XapaKTepUCTHUKA THITA
KumeunononoctHele. Knaccudukanms u
0011jasi XapaKTepUCTHKa KJT. [ MAPOUIHBIX.
Oco6eHHOCTH CTPOEHHsI MOPCKUX
TU/IPOUJHBIX TIO/IUIIOB. XapaKTepuCTUKa
ksaccoB CuudounHelie v KopanioBbie
TIOJTUIIBI. DBOJIIOLUSA
KUILLIeYHoNnonoCcTHhIX. ITpakTrueckoe
3HaueHye KUIIeYHOITOJIOCTHBIX.

10

OcH. mut-pa NeNe
2,3
Homn. mur-pa Ne 2

TectrpoBaHue

JlabopatopHasi
pabora

1.4

IInockue u MepBHUYHOITIO/IOCTHBIE UEPBU

Pazgen bunarepanbHbie. Obirjas
XapakTepycTUKa tura Ilnockue uepsu.

OcobeHHOCTH OpraHu3aliM K. PecHUUHbIe

yepBu. OCOOEHHOCTH OpraHU3aluH KII.
Cocanbiuku.Ocob6eHHOCTH OpraHu3alul
KJ1. JIeHTOUHbIe yepBU. JKU3HEHHbIE L[UKIIbI,
Mepbl 60pbObI U TIPOdUIaKTHKA

10

OcH. mut-pa NeNe
2,3
Homn. mur-pa Ne 2

TectrpoBaHue

JlabopatopHasi
pabora




3aboeBaHmi. OCOOEHHOCTH SBOJIIOLIUHA
tura [Tnockue yeppu.Ob1ast
XapaKTepUCTHKa TUTIA
[TepBuuHONIONOCTHBIE YepBU. BakHelime
HEeMaToZpbl, apa3uTUPYIOILKe B Tese
yesioBeka. OCOOEHHOCTH 3BOJTIOLIUN
KPYIJIbIX UepBei.

Lleomuueckrie 6eCrio3BOHOUHbIE
JKUBOTHBIE

2.1

Konwuatbie UepBU

Tun Konbuatbie uepsu. O6r1mias
XapakTepUCTHKa, Kiaccudukauys. Knacc
MHoro1eTUHKOBbIe uepBU. OcobeHHOCTH
opranusauuu.Kiacc MasoleTuHKoBbIe
yepBU. OCOOEHHOCTH OpraHU3aLvu.
[IpakTHyeckoe 3Ha4UeHUe MHOIO- U
MasioLeTUHKOBBIX uepBel. Ki. [TusiBku.
OcobeHHOCTH OpraHM3anyy, CHCTeMaTHKa,
TpakThyeCcKoe 3HaueHue. DBOJIIOLUSA
KOJIBYaThIX YepBeHu.

10

OcH. mut-pa NeNe
2,3
Homn. mur-pa Ne 2

TectrpoBaHue

JlabopatopHasi
pabora

2.2

MoJirocku

OO0111as1 XapaKTepUCTHUKA THTAa MOJITFOCKH.
Knaccudukanms. Xapakreprctuka Kit.
BproxoHorre mMommtocku. CUCTEMBI
OpraHoB OPIOXOHOTMX MOJUTFOCKOB
pasMHOXXeHHe pa3BUTHe, PaKTUUeCcKoe
3HayeHue OPIOXOHOTUX MOJUTFOCKOB.
XapakTrepucTuka Ki. JIBycTBopuarkie
MosuTFOCKH. OCOOEHHOCTH pa3MHOKeHUs,

10

OcH. mut-pa NeNe
2,3
Hom. mur-pa Ne 2

TectupoBaHue

JlaboparopHast
pabora




NpaKkTUYeckoe 3HaueHue. XapakTepuCcTHKa
KJ1. ['0710BOHOTMe MOJUTFOCKU. 3alljUTHbIe
NpUCIoCcob/eHus ¥ IpaKTUYeCcKoe
3HaueHue. IIpourcxoxzeHre U 3BOMIOLIUS
MOJUTFOCKOB.

2.3

YieHUCTOHOTHE

XapakTepucTHKa TvIia YieHncToHorue.
Xapakrepuctrka K. PakoobpasHsie.
XapakTepucTyKa HaK/1. MHOTOHOXKH.
XapakTrepucTuka kiacca Hacekomsle.
OcobeHHOCTH CTPOeHHsI U pa3MHOXKeHHe,
TIpaKTUYeCKOe 3HaueHHe.
[TocTamMOpHroOHa/IbHOE pa3BUTHE
HacekoMmbIX. [TogTun Xemuriepossle.
OTtmuuuTenbHbIe 0cobeHHOCTH. Kacc
[TaykoobOpa3Hbie. XapaKTeprCTHKa,
0cobeHHOCTH opraHu3aluu. [IpakTruueckoe
3HayeHue MaykooOpa3HbIX.
ITporcxoxaeHre 1 SBOTIOLUS
YJIEHUCTOHOTHX.

12

OcH. mut-pa NeNe
2,3
Homn. mut-pa Ne 2

TectrpoBaHue

JlabopatopHasi
pabora

KonTposnbHast pabora

0.5

3auet

0.2

Nroro o 1 kypcy 1 cemectpy

36

36

72

1 kypc / 2 cemecTp

1

ITo3BOHOYHBIE )KUBOTHEIE

10



1.1

Tun Xopgoseie. Kii. Kpyrioporteie

OO0111ast XxapakTepuCTHUKa THMa. MecTto
XOPZIOBBIX CPe/I TUTIOB )KUBOTHOTO
1japCTBa. 3HaUeHHe XOP/OBbIX B
KpyroobopoTe BeleCTB B TIPUPO/ie U B
»Ku3Hu Jyirogent. [oaTur 6ecyepernHele.
Opranusauus 6ecuepenHbix. CUcTeMaTHKa
pacrpocTpaHeHue ¥ 61osorus
CcoBpeMeHHbIX OecuepernHbix.O01mas
XapaKTepUCTHKA TIOATUTIA
JINUMHOUHOXOP/IOBBIX. 3HAUEeHHe paboT
O.A. Kosanesckoro, A.H. CesepuoBa, 1.1.
MeuHHKOBa B TOHUMaHUH
(buoreHeTHYeCKUX OTHOLLIEHUMN
000/IOUHUKOB U [IPYyTUX BTOPUUHOHOPOTBIX
Y UX MeCTO B THIIe XOPZOBbIX
>KUBOTHBIX.[TOTUTT TTO3BOHOYHBIE.
OCHOBHbBIE UepThbl OpraHU3aLin
MO3BOHOYHBIX KMBOTHBIX. CBSI3b
OpraHu3alvy MO3BOHOYHBIX C
T7IaBHEHIIMMU 3TarlaMy UX
MopdohH3U0IOTrHUeCKOU U
MOpP(03KOI0rUeCKOM SBOJTIOLIUN.
Knaccudukaryu rnoATura rmo3BOHOUHBIX.
Knacc Kpyrnopoteie. XapakrepyucTuka
KPYITIOPOTHIX KaK HanboJsiee MPUMHUTHUBHBIX
COBPEMEHHbBIX ITO3BOHOUHBIX CBS3aHHBIX C
MX Mapa3suTHYeCKUM 00pa3oM.

OcH. ut-pa NeNe
1,4

TectupoBanue

TectupoBanue

1.2

K. XpsitmieBbie poi0bl. K. KoctrcTtbie
PBIOBI

XapakTepuCTHKa pbI0 Kak
TIePBUYHOBO/IHBIX U€TFOCTHOPOTBIX.

OcH. mut-pa NeNe
1,4

TectrpoBaHue

JlabopatopHasi
pabora

11



OtleHKa MporpeccUMBHbBIX 0COOEHHOCTEH
MOp$O/IOTUY Y MIOBe/IeHUsI B CBS3U C
YCJIOBUSIMHU MX CyllleCTBOBaHUs1. Knacc
XpsiteBble pei0Obl. O01IIast XapaKTepUCTHKA
KJlacca Kak IpyIIbl
NepBUYHOUEMIOCTHOPOTHIX. [Toakmaccer
[TnactuHoKabepHbIe. L]eTbHOTO/IOBBIE.
OcCHOBHBIe UepThl UX OpraHU3aLUHu.
Henenuie ux Ha HaZ,OTPsAbl, CEMeNCTBa.
OcHOBHBIe UYepThl OpraHy3aLuy,
pacrnpocTpaHeHue U 3Kosorus. Obias
XapaKTepUCTHKa KOCTHBIX PbIO, ee
MaJIoYHC/IEHHOCTh ¥ MHOTOOOpasue B CBSI3U
C pa3/IMYHbIMU YCIOBUSMHU
CyllleCTBOBaHUS. [leneHue Ha NOAK/IACCHI,
HaZO0TPsAABI, OTPsiibl. OCOOEHHOCTH MX
opraHu3anuu. JKosorus pbib U 3HaueHue
pbib. Crieridrika ppIO0OX03HCTBEHHBIX
3a/ia4 B CBSI3W C FM/IPOCTPOUTE/ILCTBOM Ha
KPYTIHBIX BOJHBIX apTepusix. Ppi63aBosb! 1
Jpyrue ¢bopMel pribopas3BefieHusl.
I[TpakTyeckoe 3HayeHue phIO.

1.3

Kin. 3eMHOBOgHBIE

OKosoruueckue Tpynmsl poib. Murparusi.
[TpakTHueckoe 3HaueHue pbib. PuoreHus
naZiluvx yepensbix. Hagknacc HaseMHbIe
1o3BoHOYHble. Mopdonornyeckue
ripeoOpa30BaHMst T03BOHOUHBIX )KUBOTHBIX,
00yC/10B/IeHHbIE BBIXOJOM Ha CyIIYy.
BakHeuye afanTuBHble H3MeHEeHNs
Ha3eMHbIX )KUBOTHBIX B CBSI3U C UX YKU3HbIO
B Ha3eMHO - BO3ZlyluHbIN cpege. Kacc
Amdubuu. O6111ast xapakKTepUCTHKa Kiacca

OcH. nmut-pa NeNe
1,4
Horm. mur-pa Ne 3

TectrpoBaHue

JlabopatopHasi
pabora
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B CBSI3U C 3eMHOBO/JIHBIM 00pa30M >KH3HHU.
OcHoOBHbIe yepThl opraHu3auusi. OTpsgbl
XBocrarble (Caudata), besHorue (Apoda) u
becxBoctbie (Anura). Bepyiue cemelicTsa,
OCHOBHBbIE Ipe/iCTaBUTE/IY, YepPThI
OMOJIOTUM PaCIIPOCTPAHEHHE.
[TpoucxoxaeHue» IBOJIIOLMS
3eMHOBO/IHBIX. JKO/IOTHst ampuduii». Posb
amuomii B 6HOLIeHO3aX.

1.4

K. Ilpecmeikaroruecs

OKosornyeckue rpyrribl ppio. Murparusi.
[TpakTryeckoe 3HayeHue pbib. PuoreHus
naZilyx yepenHbix. Hagknacc HazeMHble
103BOHOYHbIe. Mopdonoruyeckue
ripeobpa3oBaHusi I03BOHOUHBIX )KUBOTHBIX,
00yC/I0B/IeHHbIE BBIXOJIOM Ha CYIITY.
BakHeil1lMe aflanTUBHbIE U3MeHEeHHsI
Ha3eMHBIX )KUBOTHBIX B CBSI3U C UX )KU3HBIO
B Ha3eMHO - BO3ZyLIHbIN cpefie. Knacc
Amdpubrun. O61jasi XapaKTeprUCTUKa K1acca
B CBSI3U C 3eMHOBO/IHBIM 00pa30M >KH3HHU.
OcHoBHBIe uepTel opraHusanusa. OTpszbl
XBocrarble (Caudata), besnorue (Apoda) u
becxBoctblie (Anura). Bepyijue cemenicTsa,
OCHOBHBIE MPe/ICTaBUTE/TH, YEPThI
OvoI0THY pacripoCTpaHeHue.
[IpoucxoxzaeHre» DBOJIOLIUS
3eMHOBO/IHBIX. JKO/Iorust ampuduii». Posb
am@ubuii B GHoLjeHO3aX.

OcH. mut-pa NeNe
1,4
Homn. mur-pa Ne 3

TectrpoBaHue

JlabopatopHasi
pabora

1.5

K. ITtuner

OO6mas xapakTepucTka nTuL]. [IoKpoBeI 1
YX Npou3BojHbIe. MycKy/arypa.

OcH. nmut-pa NeNe
1,4
Homn. mat-pa Ne 1

TectrpoBaHue

JlabopatopHasi
pabota
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OcobeHHOCTH CTPOEHUsI CKeJleTa
BHYTPeHHHX opraHoB. CucTeMaTnka
coBpeMeHHbIX nTul]. [Togknacc
BeepoxBocTHble uin HacTtosiiiye nTULbI
(Neornithes). OcobeHHOCTH UX
OpraHu3aliu, OCHOBHbIE CPe/bl,
ceMelicTBa. [1aBHeliIMe NpeCTaBUTETH.
OKo/orus MTULI, TPOUCXOXKAEeHHe TITULI,
OUOLIeHOTHYeCKOe U TIPaKTHUeCKoe
3HaueHUe, paljOHa/IbHOE MCIO0Ib30BaHUe 1
oXpaHa ITHLI.

1.6

K. Mekonurarorjye

OO0111as xapakTepuCTHKa KJlacca
MrekonuTaroiux. [IporpeccrBHbIe uepThbl
opranu3zaimu: O630p cTpoeHus u
OCHOBHBIX UepT )KU3He/esiTeJIbHOCTH.
CucTeMaTKa COBpeMeHHBIX
miekonvraroux.ITogknacc Ilepsossepu
(Prototheria). I[Togknacc Hacrosiye 38epu
(Theria).ITporcxoxaeHue 1 IBOOLUS
MJIeKoTMTaroIux. bruolieHoTHYeCKoe U
MpaKTHyecKoe 3HaueHHe MJIEKOMUTAaroLX
Y UX OXpaHa.

OcH. mut-pa NeNe
1,4
Homn. mur-pa Ne 3

TectrpoBaHue

JlabopatopHasi
pabora

JK3aMeH

36

Wroro 1o 1 Kypcy 2 cemecTpy

18

30

60

Wroro o gucuuruinHe

54

66

132
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4. @DOHJA OLEHOYHBIX CPeJCTB M0 JUCLUII/INHe

4.1. IlepeueHb KOMIETeHI[UI U UH/IUKATOPOB JOCTIDKeHHs KOMIIeTeHI[HI C yKa3aHHeM
COOTHECeHHBIX C HUMH 3all/IAHUPOBAHHBIX Pe3y/IbTaToB 00yueHHs 10 AucHunIaHe. OnucaHue
KpHUTEPHEB U IIKaJ/I OLleHUBAaHUA Pe3y/IbTaToB 00y4YeHUs M0 AUCIUIUIHHE.

Kog u dopmynrpoBka komrmeteHiuu: CriocobeH TpUMeHSITh 0a30Bble 3HaHUS (QyHAAMEHTaTbHBIX
pa3fiesioB Hayk O 3em/ie, eCTeCTBEHHO-HAayYyHOr0 W MaTeMaTHuyeCKOTO LIMK/IOB TIPU pelleHWH 3ajau B
o6J1acTv 9K0/IOTHH U Tipupoononb3oBanus (OITK-1);

Kog n
HauMeHOBaHUe
WHUKaTopa
JOCTH)KEeHUS
KOMITeTeHL[UU

Pesynbrathl
o0yueHus1 IO
JVCLIATIIHE

KpuTepuu olieHUBaHUs pe3ynbTaToB 00yueHus (3aueT)

He3auteno

3auTeHo

OIIK-1.1. 3Haet

3HaTb 6a30BbIe
3HaHUS
(yHaMeHTalbH
BIX pas/ieyioB
HaykK 0 3emiie,
eCTeCTBEHHO-
HayuyHOTo U
MareMaTHhyecko
IO LIUK/IOB

3HaHus He c(hOPMUPOBaHbI

3HaHus c()OPMHPOBaHBI,
HO UMEIOT OT/ie/IbHble
1po6esTbl 1 HETOUHOCTH

OIIK-1.2.
Ymeet

Ymetb
TIPUMEHSITh
6a3oBble 3HaHUS
(yHaMeHTa/lbH
BIX pas/ieyioB
HaykK 0 3emiie,
eCTeCTBEHHO-
HayuyHOT0 U
MareMaTHuyecko
IO LIMK/IOB TIpU
pelLleHny 3a/iau
B 00/1acTH
5KOJIOTUH U
TIPUPO/IOTIONB30
BaHUs

YMmeHust He ChOPMUPOBAHBI

YMeHuss B o0CHOBHOM
chopMUpOBaHbI

OIIK-1.3.
Bnapeet

Bnagets
HaBbIKaMU
NIpUMeHeHHsI
6a30BbIX
3HaHUU
(byHIamMeHTaNbH
BIX Pa3zeioB
HaykK 0 3emJe,
ecTeCTBeHHO-
Hay4HOTO U
MareMaThyecko
IO LIMKJIOB NIPU

BnageHvie HaBbIKaMu He C()OPMUPOBAHO

BiajeHne HaBBIKaMHy B
OCHOBHOM
cchopMHpPOBaHO
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pelleHny 3aau
B obactu
9KOJIOTUU U
TIPHUPO/IOTIO/B30
BaHUsA

Kog u
HauMeHOBaHUe
UHAMKATOpa
JOCTW)XKeHUs
KOMIIeTeHL[UA

Pesynbrarthl
o0yueHust TI0
JVCLIUIIVHE

Kputepuu olieHMBaHUsI pe3y/ibTaToB 00ydeHus (DK3amMeH)

2
(HeynoeneTtBop
WTeJIbHO)

3
(YnoBneTBOpUT
e/TbHO)

4 (Xoporuo)

5 (OTnuHO)

OIIK-1.1. 3Haet

3HaTb 6a30BbIe
3HaHUs
¢byHaaMeHTaNbH
BIX pa3/ie/ioB
HayK 0 3emie,
€CTeCTBeHHO-
Hay4yHOTO U
MareMaThyecko
TO LIMKJIOB

3HaHUs He
cchopmMHpOBaHbI

3HaHUsA
HeJ/[0CTaTOYHO
chopMHUpOBaHHI,
HEeCHCTeMHbI

3HaHus
c(opmUpOBaHHI,
HO UMEIOT
OT/ZIeNTbHbIe
npo6esbl 1
HETOUHOCTHU

3HaHus
TIOJTHOCTBIO
cchopMUPOBaHBI

OIIK-1.2.
YMmeet

Ymetb
TIPUMEHSITh
6a3oBble 3HaHUS
¢byHIaMeHTaNbH
BIX pa3/ie/ioB
HaykK 0 3emJe,
€CTeCTBeHHO-
Hay4yHOTO U
MareMaThyecko
0 LIUKJIOB TIpU
pelLeHuH 3azau
B 00nactu
9KOJIOTUH U
MIPUPOZONOIb30
BaHUsI

YmeHus He
chopMHPOBaHBI

YmMmeHus He
TMOJTHOCTBIO
chopMHpOBaHbI

YmeHus B
OCHOBHOM
chopmupoBaHbI

Ymenus
TMOJIHOCTBIO
chopMHUpOBaHbI

OIIK-1.3.
Bnapeet

Bnagetn
HaBbIKaMHU
TIPUMEHEeHUsI
0a30BbIX
3HaHUM
(byHIaMeHTanbH
BIX pa3/esioB
HayK 0 3emie,
€CTeCTBEeHHO-
Hay4yHOro U
MaTeMaTH4eCcKo
0 LIUKJIOB TIpU
pellleHry 3a7a4u
B oOsacTH

Bnanenuve
HaBbIKaMU He
chopmMupoBaHO

Bnanenue
HaBbIKaMU
HeyBepeHHOe

Bnanenue
HaBbIKAMU B
OCHOBHOM
chopMHpOoBaHO

Bnagenue
HaBbIKaMU
yBepeHHOe
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9KOJIOTUH U
MIPUPOZOTIONbH30
BaHUs

KputepusiMi OlleHUBaHUsS SIBJISIFOTCS Oaslibl, KOTOpbI€ BBICTAB/ISIOTCS 3a BH/ABI J1€STETbHOCTH
(oLleHOYHBIE Cpe/CTBA) MO MTOraM U3yueHUs: MofAyrei (pasfiesioB AUCLUIUIMHBI), MEPeurc/IeHHBbIX B
PeUTHHT-TI/IaHe JUCLUTUTUHLI. Basljibl, BEICTaB/IsIeMble 3a KOHKPETHbIE BU/IbI IeATeTbHOCTU TIpe/|CTaBIeHbI

HI1XKe.

4.2. TunoBble KOHTPO/IbHBIE 3a/JaHUA WIM HHbIE MaTepHasibl, He0OXoJAUMbIe /il OLleHHBAHHA
pe3y/IbTaToB 00yYeHHUsl MO JAUCIUIUIMHE, COOTHECEHHBIX C YCTAHOB/IEHHBIMHM B 00pa3oBaTe/IbHOM

nporpaMMe  HH/UKaTOpaMu

JOCTIDKEHHSI  KOMIIeTeHI[HH.

MeTtognueckue

onpe/e/A0IHe MPOIeAYyPhI OLeHUBAHUs Pe3y/IbTaTOB 00yueHHs M0 JUCIUILIMHE,

MarepHa’bl,

Kopn v HanmeHOBaHMe
WH/UKAaTOpa [JOCT)KEeHUS
KOMIETeHL[U!

Pe3yneraThl 00y4eHus 1o
JUCLUIIMHE

OuleHOYHBIe Cpe/iCcTBa

OIIK-1.1. 3Haer

3HaTh 0a30BbLIe 3HAHUS
(dbyHaMeHTabHBIX pa3zie/ioB
HayK 0 3emsie, eCTeCTBEHHO-
Hay4YyHOT0 U MaTeMaTHU4eCKOro
LIUK/IOB

KontposnbHas pabora, TecTsr

OITK-1.2. YmeeT

YMeTb pUMeHSTb Oa30BbIe
3HaHUs GyH/IaMeHTa/TbHbIX
pasziesioB HaykK o 3emiie,
eCTeCTBeHHO-HAyYHOTO U
MaTeMaTH4eCKOro I[UK/IOB TPH
pelleHry 3a7au B 00/1aCTH
9KOJIOTHH U
TIPUPO/IOTIONb30BAHUS

JlaboparopHast pabora

OIIK-1.3. Bnageet

BnazieTs HaBbIKaMy NIpYMeHeHHs!
0a30BbIX 3HAHUH
(hyHZ,aMeHTa/IbHBIX pa3/ie/ioB
HayK 0 3emJie, eCTeCTBEeHHO-
HAay4YHOTr0 U MaTeMaTH4yeCcKoro
L[MKJIOB [P peLleHnH 3a/a4 B
06/1aCTH 9KO/IOTHU U
IIPUPOJ0TI0Ib30BaHNUS

JlaboparopHasi pabora

KpurtepusiMi OLIeHWBAHUS TIPU MOAYJIBHO-DEHTUHIOBOM CHUCTeMe SIBJISIOTCSL Oaruibl, KOTOpbIe
BBICTABJISIFOTCSI TIPeTiofiaBaTesieM 3a BUJBI /IesiTe/IbHOCTH (OLleHOYHbIe CPEeZCTBA) TI0 WUTOTaM W3yueHust
Mozyieli (pa3zesioB AUCLUTIIMHBI), TIePEUHCIeHHBIX B PEUTHUHT-TI/IaHe JUCLUATITUHBI

0/151 3K3aMeHa: TeKYIIWi KOHTPO/Ib — MakcMyM 40 06asioB; pyOexXHbIl KOHTPO/Ib — Makcumym 30
6aJ1710B, TIOOIIPUTE/TbHBIE 6a/UIbl — MaKCUMyM 10;

0/ 3auema: TeKyLM KOHTPO/Ib — MakcuMyM 50 6asiioB; pyOexHbIli KOHTPOIb — MakCuMyM 50
0as1710B, TIOOIIpUTE/TbHBIE 6a/uTbl — MakcuMyM 10).

[ITkasb1 OLleHMBaHUA:
04151 5K3aMeHa:

ot 45 10 59 6anIoB — «yIOBI€TBOPUTETBHO;
ot 60 1o 79 6asIoB — «XOPOIIIO»;
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ot 80 6a//I0B — «OT/IMUHO».

015 3auema:
3auteHo — oT 60 0 110 peliTHroBBIX 6asu1oB (BK/FOUasi 10 MoompUTeTbHBIX 0AJIIOB),
He 3auTeHo — oT 0 10 59 pelTHHTOBBIX HasIOB.

TecToBbIe 3aaHus

OnucaHve TeCTOBBIX 3aZlaHUM: TeCTOBbIe 3aJjaHUsl BK/IHOUAIOT TEeCThl 3aKPLITOrO0 TUMa (C OFHUM
TpaBUbLHBIM  OTBETOM), TeCTbl Ha YCTAHOBJIEHWH TOC/Ie[OBaTeJIbHOCTU M Ha YCTaHOBJIeHHe
cootBeTcTBUs. OlleHKa 3a BBITIOJIHEHME TEeCTOBBIX 3aJjaHWM BBICTAB/ISIETCS Ha OCHOBAaHUM TIPOL|EHTa
3a/laHWM, BBIMIO/IHEHHBIX CTy[AeHTaMU B TIPOLlecCe TPOXMKIEHHUSI TPOMEXYTOUHOrO U pybexxHOro

KOHTPOJIS1 3HAHUU

Tectnl

1. IpeBHerpeueckuii yueHbl (puioco(oB HamMCaBIINKM COUMHeHUe «VICTOpUs )KUBOTHBIX», B KOTOPOM

JKUBOTHBIE pa3ZiesieHbl Ha JiBe IPyMIibl: « KMBOTHBIE C KPOBBIO» U «)KUBOTHBIE O€3 KPOBU»:
a) [Tnaros;

0) OMITe0KIT;

B) ApuUCTOTeb;

r) lepaksut.

2. TTosoCTh Tesia y XOpZA0BbIX:

a) mepBUYHas;

6) BTOpHYHasi;

B) TPeTHUYHas;

) CMellaHHas.

3. Opraom OOOHSTHUS Y JTAHIIETHUKA CITYIKHT:
a) 9H/I0CTHU/Ib;

0) MHOCEMNTHI;

B) simKa Kennmkepa;

r) mia3ku ['écce.

MeToanueckrie MaTepuasbl, ONpe/iesitolliye TpoLeAypy OLleHHBaHKS BbITIOTHEHUsI TeCTOBbIX 3a/laHnui

Omnucanue MeTOAWKHW OLl€eHHMBaHMs BBIIIO/JIHEHHUA T€CTOBBIX BH,Z[aHHﬁZ OLIeHKA 34 BBIINMO/IHEHHE TeCTOBBIX
3a,anHﬁ CTaBUTCA Ha OCHOBaHHMH IOACYETA IMPOLEHTA IMTPaBHU/IbHO BBITIO/ITHEHHBIX T€CTOBBIX 3a,an1/H>'1.

Kpurepuu onenku (B 6a1ax):

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

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

- 4-6 6asl/I0B BBICTAB/SETCS CTYAEHTY, eCJTH MPOLIEeHT TPABW/IbHO BBITOJIHEHHBIX TECTOBBIX 3a/[aHUI
coctaBnsieT 41 — 60 %;

- 0 4 6aJI/I0B BBICTAB/ISIETCS CTYAEHTY, eC/TH MPOLIEHT MPABU/ILHO BBITOJHEHHBIX TECTOBBIX 3aJJaHUMH
coctaBnseT 40 %;

KonTponbHas pabora
KoHTposibHast pabota

1. KomrioHeHTOM CKesieTa Ty0OK SIBISIeTCS
1. XuTHH
2. CTIOHT'MH
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. PaKOBMHa
. aKCOCTHJIb

. IlnireBapenue y ryboK IPOMUCXOUT

. B aTpyajIbHOM TMOJIOCTU

. B KMILIEYHOU ITOJIOCTH

. BHYTPUKJ/IETOYHO

. B CpeJiHel KUIIIKe

. OT/IMuMs COCasbIIMKOB OT JIEHTOUHBIX UepBei
. Ha/In4yMe MUILLeBapyUTe/IbHOWM CUCTeMbI

. OTCYTCTBME KPDOBEHOCHOW CHCTEMBI

. Ha/JInuMe TIPOMEe)KYTOYHOI'O X035MHa

. HaJlnuvie HepBHOM CUCTEMbI

. ITosiocTh Tesia HemaToy,

. LJeJIoM

. MHKCOL[e/Tb

. KH1LIeYHasl M0JI0CTh

. CXH30Lie/b

. OpraHsl BblJie/IeHus y JOXKEBOr0O YepBsi
. IPOTOHeppUAUU

. MeTaHe(puAUn

. TIOYKH

. MaslbIIUTHEeBbI COCY/IbI

A WNRFRUOMNWNRERRAEMPMNWOUONRFRWPRNMNWOUONRERNPAW

MeToanuecKre MaTepHasbl, OTIpe/esisitoliye TIPoLeAyPy OLleHWBaHUsI KOHTPOILHOM paboThI

OrnucaHye MEeTOIUKY OLIeHUBAHUS: TIPU OLIEHKE BBITIOTHEHUSI CTYAEHTOM KOHTPOJIBHOM PabOThI
MaKCHUMa/IbHOe BHUMaHUe CJlelyeT yAe/saTh CaeyIOIUM aclieKTaM: HaCKOJIbKO T0/THO B TeOpeTUYe CKOM
BOMPOCe PacKpbITO COZiepKaHWe MaTepyrara, YeTKO U MPaBU/IbHO JIaHbl OIpe/ieie s, PACKPbITO
cofiep>kaHue IOHATUM; BepPHO KUCII0/Ib30BaHbl HayYHble TEPMUHBI; eMOHCTPUPYIOTCS BBICOKHUM YPOBEHb
yMeHHsI OlleprpoBaTh HAyUHbIMU KaTeropysiMU, aHa/IM3UpOBaTh MH(OPMaLMIO, Ba/ieHue HaBblKaMU
IIPaKTUUeCKOU [lesiTe/IbHOCTH; KeMC-3a/laHre PelleHO Ha BBICOKOM YPOBHe, COZIeP)KUT apryMeHTaL1Io U
TMOSICHEHUSI.

Kpurepuu onenku (B 6a/1ax):

- 9-10 6a/1710B BBICTaB/ISIETCS CTYAEHTY, €C/TU B TEOPETUYeCKOM BOTIPOCE TOJTHO PACKPBITO COZlepyKaHue
MaTepuasa; YeTKO U IPaBU/IbHO JiaHbl Olpeie/IeHHs], PaCKPbITO COJiepyKaHue TMIOHATHM; BePHO
VICTI0/Tb30BaHbl HAayUHbIe TEPMUHBI; JEeMOHCTPUPYIOTCS BBICOKMI YPOBEHb YMEHHsI ONlepUpOBaTh
HayUYHbIMHM KaTeropusiMH, aHa/IM3MpOBaTh MH(POPMaLMIO, B/lafleHHe HaBbIKaMU IIPaKTHYeCKOU
JlesiITe/IbHOCTH; Kelc-3a/laHre pelleHO Ha BBICOKOM YPOBHE, COZIeP>KUT MOSICHEHUS; TECTOBbIE 3a/laHuUs
pelleHbl CBbIlIe, ueM Ha 80%; ypoBeHb 3HaHUM, YMEHHWH, B/aJleHU — BBICOKHUU;

- 7-8 GanioB BHICTAB/ISIETCS CTYIEHTY, e/ B TeopeTHueckoM BOTIPOCe PACKPBITO OCHOBHOE COZlep)KaHue
MarTepuasa; B OCHOBHOM IIPaBUILHO [JaHbl ONpe/ie/IeHus TIOHATUN U UCTI0/Ib30BaHbl HAyUHble TePMUHBI;
OTBET CaMOCTOSITe/IbHBIN; ONpe/ie/ieHus TIOHATUN HeTlo/IHbIe, J0MyLeHbl He3HaUUTe/IbHble HapyLleH!s B
TI0C/IeZl0BaTe/IbHOCTH M3/I0JKeHHsT; HeOOo/IbIlMe HeJ0CTaTKU TIPU UCTI0/Ib30BaHUH HayYHbIX TEPMUHOB,;
KeliC-3a/laHKe pelleH0 BepHO, HO pellleHre He J0Be/IeHO JI0 3aBepLUIarolero Tarna; TecTbl perieHsbl Ha 60-
80%. YpoBeHb 3HaHUM, YMEHUH, B/aJIeHUN — CPeHUY;

- 5-6 6asnIOB BHICTAB/ISIETCS CTY/IEHTY, eC/IA B TeOpPeTHUeCKOM BOTIPOCe YCBOEHO OCHOBHOE, HO
HeIoC/IefloBaTe/IbHO; OIpe/ie/leHNst TOHATUM HeZJ0OCTaTOYHO YeTKHe; He UCII0/Ib30BaHbl B KaueCTBe
JIOKa3aTe/bCTBA BBIBOJBI ¥ 000011[eHYsT 13 HAaO/TIOIeHHIA, PAKTUYeCKUX 3aHSITHH; YPOBEHb YMEHUsT
oIepupoBaTh HayUYHbIMU KaTeropysiMH, aHa/IM3UpoBaTh MH(GOPMaLMIO, B/lajleH!s] HaBbIKaMU
MpPaKTUUeCKOU ZiessTelTbHOCTU HeBBICOKMH, HabmoAatoTcst poberibl U HETOUHOCTH; B pellieHue Kelc-
3a/laHus BEPHO BBIITOJIHEHBI HEKOTOPBIe 3Tallbl; TeCThl pelneHbl Ha 40-60%; ypoBeHb 3HaHUM, YMEHUH,
B/IaJIeHUM — yJ0B/IeTBOPUTE/IbHbIN;

19



- MeHee 5 0asiJIOB BBICTAB/ISIETCS CTYZEHTY, eC/IM B TEOPEeTUYeCKOM BOTIPOCEe He M3/I0KeHO OCHOBHOE
coziep>kaHue yueOHOro MaTepuara, U3iokeHre pparMeHTapHOe, He T0C/Ie/loBaTe/IbHOe; Orpe/ie/leHNst
TIOHSITHI He UeTKHe; He UCII0/Ib30BaHbl B KaueCTBe /I0Ka3aTe/IbCTBa BHIBOABI M 000011eHus 13
HabmofieHr, ypoBeHb YMeHUsI OTleprupoBaTh HayUHbIMU KaTeropusiMH, aHa/IM3UpOoBaTh HH(POPMaLIHIO,
B/1a/IeHVS] HaBbIKaMU ITPAKTUYeCKOM JleATe/IbHOCTA OYeHb HU3KWM; TeCThI pellleHbl MeHee, yeM Ha 40 %;
YPOBeHb 3HaHUM, YMEHWUH, B/la/leHHU — HeZJl0CTaTOYHBbIH.

JlaGopaTropHasi padoTa
JlaboparopHasi pabota

Tema: BHelllHee U BHYTpPeHHee CTPOeHHe KOCTHBIX PbI0
Cucmemamuueckoe nonodiceHue obsekma

Tun Xopgossie Chordata

IToaTun [To3BoHOUHBIE, Vertebrata

Pa3pen YentoctHopoThle, Gnathostomata
[TepBuuHOBOAHBIE, Anamnia

Knacc KoctHele peibbl, Osteichthyes
IMoaknacc Jlyueniepele, Actinopterygii
I'pymna Koctucteie pribbl, Teleostei
Hapotpsap Ilepkousnsie, Percomorpha
Otpsap OkyHeobOpa3Hbie,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[,.

2. ToToBBIe Mpernaparsbl:

BCKpbITasi pbi0a; MuITieBapuTe/IbHask CUCTeMa; UHbelIUPOBaHHasi KPOBEHOCHAsi CUCTEMa; TOJIOBHOW MO3T.
3. Tabmu1e:

BHEIITHUH BH/] KOCTHBIX PbIO; 00IIIee pacrosio)keHHe BHYTPEHHUX OPraHOB; TTUIIeBapUTe/IbHAs CUCTEMA;
KPOBEHOCHAsl CUCTeMa; OpraHbl pa3MHO)XEHHS CaMlla U CaMKHU; TOJIOBHOM MO3T.

4. TlpenapoBa/ibHbIe MHCTPYMEHTHI (CKaJIbIIe/Ib, HOKHUIIBI, TUHIIET, TIPerapoBa/ibHae UIJIbI, Oy/IaBKU
KaHIe/IIPCKKe) — 110 OAIHOMY Ha 2 — 3 CTYI.

5. BaHHOYKM — N0 0fHOM Ha 2 — 3 CTyq,

BBoAgHble 3aMmeyaHUs

KocTHble peIObI BK/TFOUAIOT B Ce0sI TT0/[aB/IsiFoIee OOBITMHCTBO BUIOB PbI0. OHM pacIpoCTpaHeHbI B
MOpSIX, OKeaHax, peKax, o3epax, npyzaax. CaMo Ha3BaHVe TOBOPHUT O TOM, UTO CKeJIeT Y 3THX PbI0 B TOM
WU UHOM CTereHU KOCTHBIN.

7KabepHblii anrapat MpUKPLIT KOCMHOLU #cabepHoll KpbIIKOU. [1osiBisieTcst niasamebHblil ny3bipb.
OrmioZioTBOpPeHre Hapy>KHOe, UKpa MeJIKasl.

K nogknaccy nydenepbix npuHaAaexxuT 6omee 90% Bcex HbIHE KUBYIIMX BUJOB PbI0. POT y HUX
pacriosiaraeTcsi Ha KOHIe Tesia, pOCTpyMa HeT. XBOCTOBOM IJIaBHUK 20MOYepKa/ibHbIl. Teno moKphITo
KOCTHOM YellTyeid, COCTOSIIIel U3 TOHKWX TUIAaCTUHOK, HaJIeralolyX JPYyT Ha JIpyra uepernuieodpasHo.
Knoaka orcyTcTByet. CiupasbHOTO K/larlaHa HeT; UMeeTCs TYKOBHI[a aOpThI.
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3agaHue

Paccmompemb:
BHewHee cmpoeHue

PacusieHeHHOCTh Tejla Ha TOJIOBY, TY/IOBUIIIE U XBOCT; M/IABHUKU — MAapHBIe TPY/HbIE U OPIOLIHbIE,
HerapHble CITIUHHbIEe, TIOJXBOCTOBOM (aHa/IbHBIN) U XBOCTOBOW; pOTOBOE OTBEPCTHE; IV1a3a; MapHbie
HO3/py; )KabepHast KpbIITKa; OOKOBasi IMHUS; aHa/IbHOe OTBEPCTHE; KOCTHASI Yelysl.

BHympeHHee cmpoeHue

TMuwesapumenbHas cucmema: poToBasi MOJOCTh; TI0TKA; MUILLEBO/; XKeTyA0K; JBeHallaTuepCcTHasl,
TOHKasi, TOJICTasi, MpsiMasi KUIITKa; TM/IOpUYeCKUe BLIPOCThI; TTeUeHb; JKeTUHbIN TTy3bIPh; TOZPKeTyI0uHast
Kesesa.

Ope2aHbl ObIxaHUs: YeThbIpe TIaphl »Kaop.

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

OpeaHbl 8bl0eneHus: TYNOBUILHbIE TTOYKU; MOYETOUHUKHU.

OpeaHbl pazMHOX}CeHUs: CEMEHHVKHU, SIMYHUKH; TI0/IOBbIE POTOKHU.

LlenmpanbHas HepgHas cucmema: TOIOBHOM MO3T (OoJbIIIMe TIO/TyIIapHs TiepejHero Mo3ra C
00OHSTe/IbHBIMH JI0JISIMH, TIPOMEKYTOUHBIHM, CPeJHUI MO3T, MO3)KeUOK, IPOZ0JIrOBaThIii MO3T); rlepeKpecT
3pUTe/bHBIX HEPBOB (X1a3Ma); CIIMHHON MO3T.

3apucosamb:

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

BHeuwnee cmpoeHue

Temno KoCTHBIX PbIO, KaK U XPSIIEBbIX, JeTUTCS Ha TOJIOBY, Ty/I0BHIIle, XBOCT. ['paHuLiell Me>Xy T0JI0BOM U
TYJIOBHILIEM CJTY)KHT >KabepHasi 11]eJib, a MEeX/y TY/JIOBHILEM U XBOCTOM — aHa/IbHOe oTBepcTHe (puc. 35).
Pom y KoCTHBIX pPbIO pPacIioyioXkeH Ha repeZiHeM KOHIIe T0JIOBbI, OTUeTr0 TaKUX pbI0 Ha3bIBAIOT
KOHeuHopombIMu (B OT/IMYME OT MO-TIePEYHOPOTHIX PbIO).

BecbMa xapakTepHbIM /IJisi KOCTHBIX PbI0 0Opa3oBaHueM sIBISIETCSI KOCMHas KHcabepHas Kpbluka. B cBsi3u
C 3THUM BMECTO TISITU KabepHBIX OTBepCTUH (Y TIOTIePeUHOPOTHIX PbI0) Y KOCTHBIX UMEETCS JIUIIIb OfIHA
acabepHas wjesb.

ITapHble n1asHUKU CPaBHUTETBHO C TAKOBBIMU XPSILEBBIX PbIO YIIPOLIEHBI U PaCIiOIOKeHbI B
BEPTUKA/ILHOM TJIOCKOCTH (0COOEHHO TPy HbIe TI/TABHUKH).

Xe8ocmogoli n1asHUK BTOPUYHO-PABHOJIONACTHOM 20MOYepKa-1bHo20 mund. I103BOHOYHBINA CTONO 3aX0ANUT
B BEPXHIOH0 JIOTIACTh XBOCTOBOT'O T/IaBHUKA.

CnuHHble N1asHUKU CHabKeHbl MSITKUMH BETBUCTBIMH WJIM TBEPBIMH KOTIOUMMHU JTydamu. JIyur CBsi3aHBI
MeX1y coO0M TTpO3-pauyHoi TIeperoHKOM.

Ha HmwkHell cTopoHe Tesa O/miKe K 3a/jHeMy KOHITY HaXOZUTCSI NOOX80CMOBOU, UM AHA/bHbIU, N1d8HUK.
[Tepen HUM B 00111eM yriy6GsieHUM Jie)KaT TPU OTAeNbHBIX OTBEDCTHUS: AHA/IbHOE, N0A080e U
8blOenumenbHoe (B OT/IMUKE OT T/IACTUHOXKa0EePHBIX, Y KOTOPBIX MMeeTCs K/I0aKa).

Bposnb Tena TsHETCs XOpOILIo 3aMeTHasi 00KOBast IMHKMSI — OpraH OPUeHTaLuU PbI0.

Teno KOCTHBIX PbIO MTOKPBITO KOCMHOL Yeulyell, COCTOsIIIIel 13 MPO3PauHbIX KOCTHBIX MIaCTHHOK. Kaxkaast
yelyiika JieXXUT B 0coboM KapmaHe. Yelllyu pbi0 HajieraroT JpyT Ha Jpyra B BUje uepenu-1ibl.

21



BbiieniiM ofiHy uellyiKy MUHLIETOM U PaCCMOTPUM ee Ha CBEeT WM T0J, MUKPOCKOTIOM. Yelllyst MoXKeT
ObITb LUK/IOMAHAs (OKPYIJiasi) B BU/le HECKOJIBLKO BBITSIHYTOTO OBajia M KTeHOUJHasi (C 3a3yOpeHHbIM
Kpaem).

Ha uerrye 3amMeTHbI CBeT/Ible (IIMPOKKE) U TeMHBbIe (y3KHe) Ko/blia. ITO 200UUHble Koabyd. JleTom mpu
WHTEHCHBHOM POCTe PbIObI MPOUCXOAUT 3HAUMTETbHOE HapacTaHHue Yellyr — 00pa3yeTcsi IIMPOKHUH,
CBeT/IbIi C/I0M. 3UMOM pOCT pPbIObI U HapacTaHWe Yelllyy He3HaUUTeIbHbI — CJION YTIJIOTHEHHbBIN, Y3KUH,
1ouTH YepHbIi. [locunTaB CBeT/IbIe M TeMHBIE KOJIbIiA Ha Yelllye PbIObl, MO>KHO OTIpe/ie/TUTh ee BO3pacT.
Tesno pbIObI MOKPBITO C/IM3bIO, UTO CIIOCOOCTBYET JIyUllleMy Ie-peJBM)KeHHIO PhIObl B TJIOTHOM BOJHOMN
cpezie. [To 6oKam TOI0BBI PacTioyioyKeHbl KPyTIHbIE TIJIOCKKE I71a3a.

Vccnenyem cTpoeHue opeaHos 0boHsHUS. BBesieM Uronky B ofiHy U3 Ho3zapel. Kaxast Ho3zapsi
OTKpBIBaeTCsI B 000HsimenbHyto siMKy. I1paBast v jieBast HO3ApH He COOOIIIatoTCs MeXKy COOO0M, Tak e Kak
Y C POTOBOM TOJIOCTHIO.

BHympeHHee cmpoeHue

B c kK p bl m u e. 15151 BCKpPbITHsI PbIOBI BO3bMEM €€ B JIeBYIO PyKy OproxoM BBepX. BcTaBUM OCTPBIN KOHEI]
HOXKHML] B aHa/IbHOe OTBEPCTHE U C/lelaeM pas3pes 10 OpIOIIHOM CTOpOHe Tera K rosoBe, 0 CaMoro pra.
[Tpu 3TOM Ha/I0 HA)KUMATh HOXKHULIAMU CHU3Y BBEPX, He 3arycKast MX KOHLIbI BI/TyOb, YTOOBI He
TIOBPeJUTh BHYTPEHHUe OopraHbl. [lepepexkeM 1ieueBoii 1osiC, KOTOPBI BCTPETUTCS Ha ITyTH pa3pesa.
[Tocre mpofo/IbHOTO pa3pesa MOJIKUM PhIOy Ha TipaBbiii 00K, BCTaBHUM TYTION KOHeL] HOKHUL] B
cJle/laHHbIN pa3pe3 0113 aHa/IbHO-TO OTBEPCTHS U Pa3pekeM CTEHKY TeJla BBepX, [0 HarlpaB/IeHuIo K 60-
KOBOW InHUW. BTOpO#i momnepeuHslii paspe3 cenaeM B 001acTy >kabepHO KpbIlKy. [lasiee mpoBeieM
TIPO/I0J/IbHBIN pa3pes BA0/b 60-KOBOM JIMHKY, coeiMHUB 00a ronepeuHsIx pa3pesa. OTBepHeM o6pa-30-
BaHHbBIN JIOCKYT KO)KM U CHUMEM €ro0.

B niepesHeM KoHLie Testa 06HaXuUM >kabpsbl U cepztie. [17s1 3TOro cpexkeM »KabepHyro KPBIIIKY U I/1eueBoi
niosic. CepZLie JIEKUT MOYTH Cpasy 1of, )kabpamu.

O01iee pacnosio)keHre BHyTPeHHUX OPraHOB

Korza pbiba BCKpbITa, MOKHO PACCMOTDPETh PacrioyioykeHre OPraHoB B ee TeJle B eCTeCTBeHHOM
cocTtosiHuA (puc.35).

Puc. 35. BHeliHee ¥ BHyTpeHHee CTPOeHHe OKYHS:

1 — pom c 3ybamu; 2 — xcabepHas KpblWKa; 3 — KOCMHAs uewys; 4 — 20-MoyepKa/ibHbill X80CMO6oll
NIABHUK; 5 — CNUHHbIE N1A6HUKU; 6 — AHA/IbHbIL NAABHUK; 7 — 21a3a; 8 — Ho30psi; 9 — bokoeas auHusi; 10 —
aHaabHoe omgepcmue; 11 — nosnogoe omeepcmue; 12 — gbideaumenbHoe omeepcmue; 13 — 8CKpbIMblli
oHceny0oK ¢ NpoOoNbHbIMU cKaadkamu; 14 — kuwka; 15 — nunopuveckue 8bipocmbl; 16 — npamas KUWKa;
17 — neuenb; 18 — dcenumblli ny3bipb; 19 — nodcenydounas xceneda; 20 — xcabpbl; 21 — ceneseHka; 22 —
naagamesnbHbll Ny3bipb; 23 — NoUKU; 24 — MOuemouHuK; 25 — mouegoll ny3bipb; 26 — AUUHUKU; 27 —
npedcepdue; 28 — xcenydouek; 29 — aykosuya aopmbl; 30 — bprowHas aopma.

ITop >xabepHOM KPBILLIKOH Jie)KaT YeThIpe Mapbl #cabepHbIX Oye.

[To3aau HUX HAXOAUTCA ABYXKaMepHoe cepAiie. Briepeay Hero 3aMeTHO paciliipeHue OPIOIIHOM a0pThI —
JlyKos8uyd aopmnl, OT KOTOPOU BIiepes uzieT oprowHas aopma. KabepHasi TIOJIOCTh OT/ie/ieHa OT OPIOIITHON
TOHKOW BepTHKAa/IbHOM TeperopojiKomu.

B niepeiHeM oT/iesie OPIOIITHOM MOJIOCTH HAXOAUTCS XOPOIIIO BbIPAyKEeHHAsI neueHb, TIPUKPBIBAIOIIIAsT
acenydok. OT xesyaKa OTXOAUT KulleyHass mpyoka. B ofiHoM 13 mieTesb KUIIeUHUKA HaX0JUTCSI TEMHO-
6oppoBas cenesenka. IToddceny0ouHas dHeneza y GOMbIIMHCTBA PhIO ObIBaeT B [UCTIEPCHOM COCTOSIHUM U
pacrioyiokeHa MeXKy »KeylKOM U Tpuieratolijeli K HeMy TeT/ieid KUIlleuHrKa.

B 3a7Helt yacTy osI0CTH Tesa JieykaT MoJI0Bble OPraHbl — CeMEHHUKU WY iuyHUKU. CTerleHb UX pPa3BUTUS
3aBUCUT OT BpeMeHHU [[0ObuM phiObl U ee Bo3pacTa. CeMeHHUKH OT/IMYAOTCSI MOJIOUHO-KPEMOBBIM
1[BETOM, BC/IE[ICTBHE UeTr0 UX Ha3bIBalOT MOJIOKaMH. SIMUYHUKY Mpe/iCTaB/eHbl BLITSHYTHIMU MeIIKaMu
JKeITOBaTO-0pPaH)KeBOT'0 1]BeTa C 3ePHUCTOM CTPYKTYypou (KMKpa).

['my6ske BCex OpraHoOB, 10/] TTO3BOHOYHBIM CTOIOOM, JIEKUT TJ/IaBaTe/TbHbIA My3bIpb. Y
TIJIACTUHOKabepHBIX phIO T/IaBaTe/IbHOTO My3bIps HeT. [1y1aBaTe/TbHBIN My3bIPh — BaXKHBINA TH/[POCTa-
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THUUECKHUH arrapart, TT03BOJISIOIMI pPbibe MOJHUMAThCS 1 Oy CKaThCs B TOJIIIe BoAbL. DyHKINY ero
MHOT000pa3HbI.

[1naBare/ibHBIN My3bIPb MOXKET ObITH IBOMHBIM (y KapIiOBbIX) WX OAWHAPHBIM (Y OKYHS). Y TIJIOTBBI
T1aBaTe/bHbIN My3bIPb JIETKO BBIJIEIUTh U3 Te/la U OH He orajaeT. Y OKyHsl Maselilliee IPUKOCHOBEHHE K
My3bIPIO BeZIeT K ero oraJaHuro.

Bbliiie ry1aBaTe/IbHOTO TY3bIPsi BAOJIb TI03BOHOYHMKA TSHYTCSI TEMHO-KPACHBIe TIOYKHU. Y KOCTHBIX PbIO
TIOSIB/ISIETCS MOYEBOM My3bIPb.

Cucrembl OpraHoB

[MuieBapuTe/ibHAs CUCTEMa

[MuieBapuTeibHast CCTEMa KOCTHBIX PbIO, B OT/IMYME OT CUCTEMBI XPSIIIEBBIX, MeHee
muddepentrpoBaHa. [TuieBapuTenbHasi ccTeMa KOCTHBIX pbI0 Toxke MeHee uddepeHIMpoBaHa.
Kumeunvk ripeictaBsieH TpyOKO# TpUOIM3UTEIEHO OFHOTO [UaMeTpa, ¥ TPAHUL] MEXKY OTe/IlaMU
3aMeTUTb TIOYTH HEBO3MOJKHO.

[TuiieBapyTe/BbHBINA TPAKT HAYMHAETCS POTOBOM MOJIOCTHIO, Mlepexo/siliell 3aTeM B IIIMPOKYHO IVIOTKY,
KOPOTKUH MUIIIeBO/, U JKeslyAoK. BesinurHa 1 opMa kestyika 3aBUCAT OT XapaKTepa MUTaHusl. Y XHUIIHbIX
pbIO (OKYHB) XKeyZj0K 00bIYHO 00BEMHUCTBIM, CITIOCOOHBIN K PaCTsHKeHUI0, Pe3KO OT/TMUAFOIIUNACS OT
TOC/IeIyIOIUX OT/eJIOB KUIIeYHUKa. [1py mporyiaTbIBaHUU KPYTTHOM [JOOBIUM KeJTy 10K XUIIHOW PbIObI
pacCIIMpsIeTCs 3a CYeT PacTsDKeHUs MPOJOIbHBIX CKIaZIOK ero CTEHOK. Y MHUPHBIX PaCTUTETbHOSIIHBIX PhIO
(KaproBble) TPaHULIbI MEX/Y JKeTyJKOM U KUILIeYHUKOM He3aMeTHBI.

OT >KesyiKa OTXOAUT KUIIeYHUK. [TocsiefH1i y KOCTHBIX pbIO, B OT/IMYKE OT MIaCTUHOXKAa0epHbIX, Oomee
JJTMHHBIN, 00pa3yroIuii TeT/IH, HO TIOUTH He AuddepeHI[POBaH Ha OT/Iebl.

Y HeKOTOpBIX pbIb yBenryeHHe BCaCchIBaTe/TbHOM MOBEPXHOCTH KUIIEUHUKA OCYII[eCTBISIeTCS 3a CUeT
CJIEeTIbIX OTPOCTKOB — IMAJIOPUUYECKUX BBIPOCTOB, OTXO/SIIMX OT MepeJHero oT/esna TOHKOW KUIIKU. OHU
3aMeHSIIOT CITUPaIbHBIN K/lalaH XPSIIeBbIX PbI0. Y PeUHOro OKYHS MAIOPHUUeCKUX BBIDOCTOB TPH, Y
HEKOTOPBIX JIOCOCEBBIX PbIO KOJTMUECTBO MX JAOCTUTaeT JBYXCOT.

[TepenHuii OT/ieN1 TOHKOTO KHUILIEUHMKA Ha3bIBaeTCsl JBeHa/llaTUIIepCTHOM KUILIKOW. B Hero BrazaroT
TIPOTOKM MeYeHU U TIO/PKeTy[J0UHOM yKeJie3bl, TIOZ, BO3/IeHCTBIEM CeKpeTa KOTOPBIX TIPOUCXOAUT
paciierjieHie OCHOBHBIX KOMIIOHEHTOB MHIIH.

ToHKasi KWIlIKa He3aMeTHO MepexXo/iUT B TOJICTYH0 KMILIKY, a [10-TOM B MpsiMyto. [IpsiMasi KUIlIKa
3aKaHYMBaeTCs aHa/IbHBIM (3aZJHETIPOXOAHbBIM) OTBEPCTHEM.

Y KOCTHBIX pbIO CM/IBHO pPa3BUTa TeueHb. JTO Ba)KHasi MUILeBapUTe/ibHas JKese3a. Ee cekpeT — »kemub —
CKalJIMBaeTCs B )KEJTYHOM I1y3bIpe, a IIOTOM 10 JKe/TYHbIM [TPOTOKaM MOCTyIaeT B Niepe/iHui OT/ies
KuIIeyHUKa. DyHKIMK reueHr MHOTOUMC/IeHHbl. Kpome yuacTus B MullieBapeHUH, OHa UTPaeT BaKHYHO
poJib B 00e3BpeXXMBaHNH SI/IOBUTHIX BEIIeCTB, 3a UTO ee Ha3bIBAOT OapbepPHBIM OPraHOM.

Bropas nuitieBapUTesbHasi kese3a — MopykKeayi0uHasi — 0ObIUHO JIEKUT B MeT/ISIX KUIIIeYHUKA. Y
HEKOTOPBIX phIO (L[yKH) OHa Mpe/ICTaB/IsIeT cCo00i KOMITAaKTHOe 00pa30oBaHKe, Y APYTHUX (KaprioBble) —
pa3bpocaHa B BU/le MeJIKHUX KUPOTIOJ00HBIX BK/IFOUEHUI MeXX1y U3rubaMuy KUIIeUHOU TPYOKH.

Oprassb! ApIXaHus
7KabepHbIif anrapaT KOCTHBIX PbI0, B OT/IMUHME OT TAKOBOTO XPSIIEBBIX, XapaKTePHU3yeTCsi OTCYTCTBUEM
MexxKabepHBIX TIeperopofioK U rosiB/ieHrueM »KabepHbIX KpbILLeK.

Pric. 36. J)KaOphbI aKkysibl U KOCTHOM PhIOBI:

A — ¢ppoHmanbHblli paspes uepe3 pomo210moUHy0 No10CMb aky/bl; b — mo dce kocmHoll pbibbl; B —
nonepeuHbili paszpes uepe3s xcabpy akyabl; I' — mo e KocmHoll pblbbl; 1 — pomo2aomouHas noaocmn; 2 —
nuweso0d; 3 — ueatocmuas dyaa; 4 — nodws3bluHas dyad; 5 — bpbi3-eanbye; 6 — 6HympeHHue dcabepHble
wenu; 7 —HapysicHble ycabepHble wjenu; 8 — szcabepHas Kpblwka; 9 — scabepHble oyau; 10 — scabepHble
nenecmku; 11 — medxcocabepHble nepe2opooKu.

2KabepHas kpbiwka (puc. 36) — 3T0 TBepzasi KOCTHas M1aC-TUHKA, 3aKaHYMBAIOIIASICS MSATKOW KOXKHOM
CK/1agKo — ocabepHoli nepenoHkoli. ITop »kabepHOM KPBIIIKOM Y KOCTHBIX PbIO jiexar »kabpbl. Kaxgas
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ocabpa cocTouT U3 dHcabepHoli Oy2u, Ha KOTOPOU CHJSAT B ABa psifia HcabepHble nenecmku. OT BHYTPeHHHX
CTEHOK >XKabepHBIX YT OTXOJAT HcabepHble MbIUUHKU, KOTOPbIE BBITIOHSIOT POJIb CUTA, OTLIEXKUBAS U3
BO/IbI TBEPAbIe YaCTULIBL.

B oT/ume OT XpSAIIEBIX PbIO, NMEIOIINX 41/2 »abphbI U 5 ’kabepHBIX AYT, Y KOCTHBIX PbIO 4 >kabepHBIX

IyTH U 4 5ka0psl.

Ha BHyTpeHHel CTOpOHe »KabepHOM KPBIIIIKA MOKHO OTMETHTb OCTATKH >KaOphbl, TAK Ha3bIBAEMYIO
JIOKHOXKaOpY, KoTopasi yuacTust B 0OMeHe ra30B He TTPUHUMAeT

AKT /ibIXaHHsI KOCTHBIX PbIO OCYII[eCTB/ISIETCS 3a CUeT JABWKEeHUsT >kabepHOI KPBIIIKK: Kor/a ykabepHast
KpBIILIKa MTPUTIOHUMAET-Cs1, TOHKasi KO)KMCTasl TIeperioHKa, KOTopasi Ipo/j0/KaeTcst 3a Kpai >kabepHOM
KPBIIIKH, TIPWKUMAETCS K >KabepHOH 11je/i. DTO MPOUCXOZANT TI0/ BIUSTHUEM HapY>KHOTO ZIaBJIEHUST BO/IBL.
B pe3ynbTare B 0K0/I0>kabepHOM TI0/I0CTH 00pa3yeTcsi MPOCTPAHCTBO C TIOHMKEHHBIM JlaBIeHHEM. DTO
3aCTaB/sieT BOAy U3 POTOITIOTOYHOM TOMIOCTH BCACKIBAThCS B OKO/I0KaOepHYTo 1mosiocTh. [1pu onyckannu
KPBIILIKK BOZIa Uepe3 Hapy>KHbIe >kabepHble OTBEPCTHS BbITAJIKUBAETCS HAPYIKY.

KpOG@HOCHCIH cucmema

KpoBeHocHas crcTemMa KOCTHBIX pbIO (prc. 37) 10 CpaBHEHHIO C KPOBEHOCHOM CHCTEMOMU XPSIIEBBLIX PbIO
OT/IMYaeTCsl HEKOTOPhIMU 0CcoOeHHOCTSIMUA. Ha MecTe apTepra/sibHOTO KOHYCa MOSIB/ISIETCST JTYKOBUL[A
aopThl. Bo3HuKaeT 20106HO1 Kpye KpogoobpaujeHusi. CoxpaHsieTcst TI0 4 rapbl IPUHOCSIINX U
BBIHOCSIIUX yKabepHbBIX apTepui (y XpsIeBbix poid ux 5). bokoBbie BeHbI rcue3atoT. TombKo eBast
Kap/lMHa/lbHasi BeHa pacra/laeTcs B JIeBOM MOYKe Ha CeTh KanW//IsIpoB, MpaBasi KapivHaAbHasi BeHa UJeT
yepes MOUKY, He MpepbIBasiCh (aCUMMeTpHsI BOPOTHOM CUCTEMBI MOYEK).

B rosioBHOM 0T/ie/ie Ha OPIOIITHOM CTOPOHE pacriosiaraercsi cepzte. Utobwl yBUeTh cep/Le, Haflo
paspe3arh TeJji0 [J0 CaMOT0 PTa U cpe3aTh OOKOBYIO MYCKY/IaTypy.

CepOye 3aK/TI0UeHO B OKO/10CcepOeuHyto CyMKy. XOpOIIIo 3aMeTHO TeMHO-60pioBoe npedcepdue. Ilepen
nipe/icepAreM HaXOAUTCS 86eHO3HAs na3yxa (CUHYC), UMeroILasi BUJ, BOPOHKH, COOMparoIiasi BEeHO3HYHO
KPOBB CO Bcero Tesia. K nepegHeMy otzesny npejicepvsi IPpUMbIKaeT sIPKO-KPACHBIH Jiceayoouek. PasHulia
B OKpacke IpeJicepaus

Puc. 37. KpoBeHoCHast cicTeMa KOCTHOU PhIOBI:

1 — npedcepoue; 2 — scenydouek; 3 — yKoguya aopmnl; 4 — bprowHas aopma; 5 — npuHocsiwjue
JcabepHble apmepuu; 6 — ebIHOCAWUe HcabepHble apmepuu; 7 — KOpHU aopmbl; 8 — cnuHHas aopma,9 —
coHHble apmepuu; 10 — noOkaouuyHble apmepuu; 11 — xgocmoeas 8eHa; 12 — npasas 3a0Hsis
KapOuHaibHas1 8eHa; 13 — negas 3a0HsA KapOUHA/IbHAS 8eHa; 14 — eopomHas cucmema nouek; 15 —
nookuweyHas geHa; 16 —eopomHas cucmema neueHu; 17 — kioebepog npomok; 18 —

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

U KeJTyZl0uKa 00yC/IOB/IeHa TOMIMHON CTeHOK. B TOHKOCTEHHOM TIpe/icep/iiK MPOCBeYrBaeT BeHO3Hast
KpOBb. B >kemnyj0uke BUZHBI TOJICTbIE MYCKY/IUCTbIE CTEHKH.

OT >KenyfouKa OTXOJUT OpIowHAs aopma, KOTopasi y OCHOBaHHUsI PaCILIUPSIeTCS B IYKOBUYY AOPMbL.
[MTocnesHsis, Kak ¥ Bce KPOBEHOCHBIe COCYAbI, 00majaeT r1afKoit MycKynatypoil. (Bcnomuum, 4to
apTepHUasbHBIM KOHYC I7IaCTUHOKa0epHBIX PbI0 — 3TO UaCTh JKeTyouKa CepAlia, OH COCTOUT U3
TIOTIePeYHOTIONI0CATON MYCKY/IaTyPhl U CIIOCOOEH K MyJIbCalvu. )
* OpIOIITHOM aOpPThI KPOBB MO NPUHOCAWUM HcabepHbIM dpmepusiM HallpaB/IsIeTCs B )Ka0Opbl, e
oboraiijaeTcst KUCJI0POZOM, a 3aTeM 10 8bIHOCAWUM HcabepHbIM apmepusiM BIafiaeT B MapHbIe
KOpHU aopmbl Y fiajiee B CnuHHyto aopmy. Cocyzipl, IO KOTOPLIM apTepHasibHasi KpOBb M3 KOpHel
aopThI HATIPaBJIsIeTCsl K TOJIOBe, — COHHblEe apmepuu B TOJIOBHOM KOHLIe CMBIKAtOTCs1, 00pasyst
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20/108HO1 Kpy2 KpogoobpauwjeHusi. TTo CTUHHOMN aopTe KPOBb HJIET 10 BCEMY TeTy K XBOCTOBOU
yactu. CriMHHAsi aopTa [IaeT OTBETB/IEHUsI KO BCEM OpraHaMm TeJia: >Key/KY, KUIIIeYHUKY, TI0/IOBbIM
opraHam, ToYKaMm, Tiepe/IHAM U 3aJHIM KOHEeUHOCTsM. Ha Tesie BCKPBITOM pPbIObI CITUHHAs a0pTa
XOPOIIIO 3aMeTHa MeXKy TTOUKaMH,
BeHo3Hast KpOBb BO3Bpall[aeTCsl B CePZLie TI0 HerlapHOH X80CMOBOU 8eHe U TI0 TTapHBIM nepeoHuUM
(ApemMHbIM) ¥ 3a0HUM KapOuHaabHbiM BeHaM. [1paBast 3a/iHsisi KapAWHa/IbHasi BeHa TPOXOUT uepe3 MOUKH,
He pa3BeTBJISSCh, a JIeBast IaeT CeTh KanmwuispoB. TakuM 00pa3oM, BOPOTHasi CUCTeMa TToUeK pa3BUTa
TOJIbKO B JIEBOU TTOYKe.
3aziHMe KapMHAaIbHbIe BeHbI C/TMBAOTCS C TTePeHUMH KapAWHAIbHBIMU BeHaMH U 00pa3yroT Ki08beposbl
npomoku. IToOKuweyHas eeHa TMPOXOJUT uepe3 TieueHb, pacrafiasiCh TaM Ha KaITW/LISIPbl U 00pa3ys
80pPOMHYI0 cucmemy neueHu. VI3 mieueHU BBIXOJWUT NeUeHOUHAs 8eHd, BIaZialolllasi B BEHO3HYHO Ma3yXxy.

OpeaHbl 8bloeneHus

OpraHbl BblfIe/IeHH|sI KOCTHBIX PbIO CXOJHBI C TAKOBBIMH T/IaC-TUHOXa0epHbIX. OT/IMUNeM SIB/ISETCS TO,
YTO BBIJe/IUTE/IbHAs CUCTeMa KOCTHBIX PbI0 He CBsi3aHa C OpraHaMu pa3MHOKEHHUs], KaK 3TO UMEEeT MeCTO
y XpSILEeBBIX PbIO.

IITMHHBIE TEMHO-KpaCHbIe TIOUKH JIeXXaT 1o O0KaM TT03BOHOU-HUKA HaJl TUIaBaTe/TbHBIM IMTy3bIpeM. JTO
mynosuwHble noyku (Me3oHe(poc). MOUeTOUHMKOM CJTYKUT BOJIB(GOB KaHasI, KOTOPBINA TSHETCS BO/b
BHYTPEHHEro Kpasi TOYKH. Y HEeKOTOPBIX BH/IOB KOCTHBIX PbIO pa3BUT MOUe8oU Ny3bipb.

OpeaHbl pazmMHoceHust

B omirune ot nyiacTHOKabepHBIX PhIO TOMOBBIE JKesle3bl KOCTHBIX PbI0, KaK CaML[OB, TaK U CaMOK,
MMEIOT CaMOCTOSITe/TbHbIe TIPOTOKU — BTOPUUHBIE N0/108ble nymu. T MPOTOKA He UMEIOT HUYero obrrero
C BO/b(OBBIMY M MIOJ/IJIEPOBBIMU KaHaiamu. [1o 5THM NIpOTOKam MoJsioBble MPOAYKTHI uepes Mo/I0Boe
OTBepCTHe BBIXOASAT HapyKy. TakiM 00pa3oM, y CaMIIOB KOCTHBIX PbIO, B OT/IMUKE OT CaMLIOB XPSIIIEBBIX
pbi0, BO/TbGOB KaHasl BBITIO/IHSIET TOJBKO OIHY (DYHKIIMIO — BbIBe/IeHUs IIPOAYKTOB 0OMeHa, T.e.
MOYeTOYHMKA. Y CaMOK MIOJI/IePOB KaHasl OTCYTCTBYeT.

OpraHbl pa3MHOKeHUsI, KaK 00bIUHO, Tpe/iCTaB/IeHbl Y CAML{OB CEeMEHHUKAMU, Y CaMOK SAUYHUKAMU.

L[eHmpClﬂbHaH HepeHasA cucmemda

T'onoeHoli Mo32 y KOCTHBIX pbib (puc. 38) 1o psily MPHU3HAKOB UMeeT Oojiee MPUMUTUBHOE CTPOEHHE, UeM
y XpsIeBbIX pbi0. OOIIMe pa3Mephsl ero MeHbIIIe, Ha KPhIIIIe TiepeIHer0 MO3ra OTCYTCTBYeT HEPBHOE
BellecTBo. [Tosoctu 6osbIKX Mosyiapuil (0OKOBbIe XKeJTyI0uKH) He TI0/ipa3/ie/ieHbl IeperopojKom, Kak
3TO OBbIJIO CBOWCTBEHHO aKyJ/IOBbIM phiOam. [TepesHuii MO3r OTHOCHTeNBHO Masl. Hanbosee pa3BUTEI
CPeJHUM MO3T U MO3KEUOK.

7151 TOrO YTOOBI OOHAXKUTH TOJIOBHOM MO3T, HEOOXOJIMO OCTOPOXKHO CHSAThH UEPEITHYH KPBIIIKY. Bo3pmeM
OKYHSI B JIEBYIO PYKY CITUHOM KBepXY, TO/IOBOM OT cebsi. CziesiaeM ToTiepeyuHblid pa3pe3 HOXKHUIIAMU B
3a/JHel YaCTH MO3TOBOM KOPOOKH, B 00/1aCcTH 3aThi/IKa. bOKOBBIe pa3pe3sbl poBezieM 10 KpasiM YeperHoi
KOpoOKM Briepe/i. 3aBepIiiM Hallly paboTy TorepeuHbIM pa3pe3oM B TiepejHel yacTu (repes CaMbIMU
r71a3amMM). 3aXBaTUM KPbIIIly uepera IMMHLIeTOM U OCTOPO’KHO CHUMEM ee.

IepedHutl mo32 TipeficTaB/ieH OOJBIITUMU MTOMYIIApUSAMU. KpbIllia UX 3MMTeMa bHasi, He COJePyKUT
MO3TOBOTO BelljeCTBa.

Puc. 38. ['0/10BHOM MO3r OKYHSI CBEPXY:
1 — Hocosas kancyna; 2 — oboHsimenbHble 0oau; 3 — nepedHull Mo32; 4 — cpedHuli Mo3e; 5 — Mo3dceuok; 6
— nNpo001208amblil M0O32; 7 — CNUHHOU MO3e.
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['maBHasi Macca repeJjHero Mo3sra rnpe/icTaBjieHa no10cambiMu meaamu, exxauMu Ha AHe. ITonoctu
DOKOBBIX >KeJTy/l0UKOB (IIepBOr0O U BTOPOr0) COOOILAIOTCSl M He pa3ziesieHbl 1eperopofkoi, Kak y
TIACTUHOYKaOePHBIX PbIO.

TTpomedsrcymouHbili MO32 TIPUKPHIT OOMBIIMME MONTy1apyusMu. Eciy ux pa3gBUHYTH B 3a/iHel UacTu, TO
MO>KHO 0OHApY>KUTh Ma/leHbKUI Oy/1aBOBH/IHBIN BBIPOCT — 3nucpu3. DTO >Keyie3a BHYTPeH-Hel CeKperyu.
Hawubosnbliiero pasButus JoCTUraeT cpedHull Mo32, ero 3pumesbHble 00/U.

Mo3soiceyok TakKe ZOCTaTOYHO BesiK. OH HazeraeT Ha MpO/0rOBaThIi MO3T.

ITpodonzoeampilii Mo32 TIOCTEIIEHHO TIepeXofuT B cnuHHoU. Ha npojjonroBatoM Mo3ry MOXKHO 3aMeTHTh
pOMO0BUOHYIO AIMKY (YeTBEPTHIH JKemyouek).

Ot nepefHeli yacTy OO/BLIMX MOJTYLIAPUN OTXOJAT 0OOHSIMebHble 001U, & OT HUX 0OOHsIme/nbHble Hepebl,
KOTOpbIEe Pa3BeTB/ISIOTCSI B HOCOBBIX KarcyJsiax.

115 paccMOTpeHusl TOJIOBHOTO MO3ra CHU3Y HY)KHO Iepepe3arb MPO/i0/IroBaThlii MO3T 1 3alIPOKUHYTh €ro
Briepes;. Mosr OyAyT yzepKuBaTh KPyIHbIe 3pumesbHble Hepebl, UAYIIYe B OCHOBaHHUe Ye-pera 1
obpasytoiye nepekpecm (xuasmy). Korga Mo3r yzaeTcst nepeBepHyTh, MOXKHO yBU/ieTb HeOO/IBIIION
OKPYI/IbIN BBIPOCT — 2unogu3, OTXOAAINN C HWKHel CTOPOHbI IPOMEXXYTOUHOTO MO3ra.

3adaHue
Vi3yuuB BHeIITHHWe TIPU3HAKU U TOTIOrpadi0 BHYTPEHHUX OPTraHOB PbIO, 3aIl0O/THUTE MPUBE/IeHHbIE HIDKEe
TaOJUL[BI

Tabmuma 12.

Mopdgonozuueckas xapakmepucmuka pbi6

IlpusHaku Kpyanopomble Pb16b1 (OKyHb)
(MuHoza)

®dopma Tenna

KokHbIe OKpPOBBI

HemapHbie KOHEUHOCTH

[TapHble KOHEYHOCTH

Hanmuue KOJKHBIX »Kejie3

Twun XxBOCTOBOIO Nj1aBHUKA

2KabepHbie oTBepCTUS

PoroBoe otBepcTue

Oprass! 3peHus

Turn vemyun

BoxkoBas nuHusg

Tabmuma 13.
Cucmembl opzaHoe

IlpusHaku Kpyz2nopombie Pb16b1 (0KyHD)
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(MuHoza)

Hanmuuue uenrocteit

Opranbl nuieBapeHust:

a) 3yObI; 0) T7I0TKa;

B) JKeJIyZI0K; I') MUJI0pUYeCKUe
BBIPOCTHI

[TnaBarenbHbIN My3bIPb

[pixaTenbHas cucrema

JKabGepHble nerecTku
(mpoucxoxeHue)

Opranbl KpOBoOOpaleHHst

HepBHas cucrema

OpraHsbl Bblfle/IeHUs

ITonoBaga cucrema

OriogoTBOpeHue

Bonpocbl 0151 camocmosime/ibHOL NOO20MOBKU K 3aHAMUSAM

1. Kakoe mosioykeHre B CUCTeMe K/lacCa 3aHUMArOT KOCTHUCThIe phiObI? OXapaKTepu3yiTe mporpec-
CHUBHBIe MPU3HAKU KOCTUCTBIX PbIO, CBUETEIbCTBYIOLIME O MOJIOIOCTU 3TOM IPYyMIIbl: 06heM
HaZ0TPsAAA (KOJTMUeCTBO BUJOB U OTPSIZIOB), MYHTEHCHBHOCTh BI[000Pa30BaHMs Y KOCTHUCTBIX PBIO
B HacCTosIllee BpeMs.

2. Kak pacripocTpaHeHbI reorpaduuecky U 9KOJ0TUYeCKd KOCTUCTBIe PIObI? Yem 00bsCHsIeTCs
MHOTOUNCJIEHHOCTb U pa3Hoobpasue KOCTUCTBIX PbI0?

3. ®opma mena u dsudiceHue. Kak BivsieT HampaBieHUe Criel{iaan3auu (XUIHAYeCTBO B OTKPBIThIX
BOJIaX, MO/[CTeperaroliiee XUITHUUeCTBO, PACTUTETbHOSTHOCTb PEUHBIX U MOPCKHUX PbIO,
TIPU/IOHHBIN 00pa3 KU3HM U T. /1.) Ha (hOpMy Teia ¥ XapakTep /BKeHHs? OnuimTe 0CO6eHHOCTH
TeJI0CJIOKeHUsT ObICTPOXOIHBIX T SMUUeCKUX XUIHBIX PbI0 U CMUPHBIX TUXOXOJHBIX PbIO.

4. Yto Takoe 00TeKaeMOCTb Tejla, UTO CII0COOCTBYeT ee TIOBBI-IeHNI0? Kakue BU/IbI COTTPOTHB/IEHUS
BO/Ibl UCTILITHIBaeT pbiba Ha X01y?

5. Kakumu cpegcrtBamu obserdaeTcst 1060Boe COTIPOTUBIIEHHE Y BITUSIHHE 3aBUXPEHNH,
BO3HMKAOLL[MX T103a/11 TUTBIBYII[eM PbIObI, ¥ 3aBUXPEHUN OT TPEHUM?

6. IlpuBeauTe mpyMepsl M3MeHeHUH B (popMe Tesla, XBOCTOBOTI'O IJIaBHUKA, OCTaIbHbIX HelapHbIX
TUIaBHUKOB, HallpaB/ieHHbIX Ha CMsITUeHUe BUSHUS 3aBUXPeHUM, 00bsiCHUTe 3HaueHre Tak;
00pa3oBaHMii, KaK POCTPYM Y Meu-pbIObI (sIB/IeHHE KaBUTAIUN).

7. OxapakrepusyiiTe poJib HellapHbIX U MAPHBIX MJIABHUKOB B JIBM)KEHUM KOCTHUCTBIX PbIO (UTO
CJTY>KUT TVIaBHBIM JIBWDKUTEIEM Ha ObICTpOM WM THXOM XoAy. Kak paboratoT rpygHbie 1
OproIIHbIe TIJIABHUKH, TI0UeMY XBOCTOBOM T/IaBHUK CTasl TOMOLiepKaIbHbIM, a UHOT/Ia BTOPUYHO
reTepoLiepKaabHbIM U T.[.)?

8. KakoBa ckopocTh X0/ja pbi0, KakKMX abCOMIOTHBIX BEJIMUMH OHA MOXKET JOCTUTaTh? B Kakux
9KOJIOTUYECKUX TPYTIAX PbI0 10CTUraeTCss HaubosIbIas ObICTPOXOJHOCTh?

9. B kakux ciyuasix BO3HUKAIOT y pPbIO rpucriocobnenus K nonety? HazoBute Harbosiee H3BeCTHBIX
JIeTAroIUX PhI0, OMUIIKTE THIBI 1 MeXaHU3MbI (TJIAaHMPYIOLEro ¥ MaXoBOI'0) TI0/IeTa y pbio,
Jla/TbHOCTB T10JIeTa.

10. TToueMy MHOTHE PBIOBI [leP>KaTCs U JBIKYTCS cTasimu? Kakue 6rosorndyeckue mpenMyliecTsa
JlaeT [IBWKeHUe cTasiMu (/17151 6e30MacHOCTH, OTHICKUBaHUS MUKW U T.7.)? CiyuaiiHo 4 pacrosno-
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

>KeHHe pbI0 B cTae? OxapakTepu3yiiTe THAPOAVHAMHUYeCKre 0COOHHOCTH (TIPeMMYILeCTBa)
JBIDKeHUS pbi0 B CTasiX.

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

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

Yem 00y c/i0B/IMBaeTCst OKpacka pbid (M APYTUX >KUBOTHBIX)? Ka-Koii pupo/ibl ObIBaeT MUrMeHT,
YTO TaKOe MeJIaHWHBI, ['YaHVH, JIMIIOXPOMBI WX KapOTHHOUBI? Kakue ToHa OHU faroT?

Kak nosryuaetcsi rosybast ¥ CUHsIsI, 3e/ieHasi OKpacku? UTo Takoe OKpacka OMTHYeCKOU MPUPOAbI?
KakoBa posib mosiyrnipo3pauHbix TOKPOBOB U MHTep(epeHLIY CBeTa B HUX J/I/Is1 OKPACKU?

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

[aiiTe npuMepbl MaCKUPYHOILlero, mo/jpaXkaTe/lbHOro, pacrio3HaBaTe/IbHOr0, CUTHA/IbHOTO
3HaueHus1 OKpacku. Kak ObIBarOT OKpaIlleHbl >KUBOTHBIE TIPH U30BITOUHOM U TIPH HE/IOCTaTOUHOM
OCBellleHuun?

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

HepesHas cucmema. Kaknmy 0cOOEHHOCTSIMH OT/IMUAETCSI TOTIOB-HOM MO3T KOCTUCTBIX PbIO (1
KOCTHBIX FaHOW/I0B) OT MO3ra aKyJ/IOBbIX ?

VmeroTcst M1 y KOCTUCTBIX MOTyLIapyUs IlepefjHero Mo3sra, Kak yCTpoeHa ero Kpbima? Kak pasBUTbI
CpeiHUI MO3T U MO3KeuoK? B CBsi3M ¢ pa3BUTHEM KaKWX OpPraHOB UyBCTB 00pa3yroTcst
«TIOMyIIapUsi» B HY)KHEH CTeHKe MPO/I0/Ir0BaTOr0 MO3Ta Y KapIOBbIX M COMOBBIX PbIO?
OxapakTepu3yiTe GyHKL[MU rOOBHOTO Mo3ra pbi0. Kak ckaxkeTcsi Ha 1oBeJileHUH ([IBH)KeHHUH,
TIOMCKe ¥ CXBaTbIBAaHUM ZI00bIUM) y/janeHre riepejHero Mo3ra? Uto mpor3oiieT, eciv yaaauTh
CpeJHUI MO3r?

Kakue 0co6eHHOCTH B CTPOEHHUH CHMIIaTHUeCKOW HEPBHOMW CHCTEMBI TIOSIB/ISIFOTCSL Y KOCTUCTBIX
pbi0? VIMeeTcst 1 y KOCTUCTBIX PbI0 TeMeHHOM r71a3?

OpraHbl UyBCTB, CBETSIIMECS, JTeKTPHUeCKre opraHbl. OxapakTepu3yiiTe 0COOEHHOCTH
yCTpo¥icTBa r71a3a. YeM o6bsicHsieTcs 1apoobpasHasi popma Xxpycraavka?

Ha kakoe paccTossHue MOXKHO BH/eTh B BOoZe? Kak mpoucxoguT akkomoganus rnasa? Kak
niprcriocabiMBaeTcs 171a3 K pa3/iMyHoMy ocBellleHUI0? Kak ycrMBaeTcsi CBeTOUYBCTBUTETbHOCTh
rnasa’?

KakoBo yCcTpoiicTBO 3epKasibHOM 000/104K1? B Kakux rpejiesiax u3MeHsieTcst
CBETOUYBCTBUTEBHOCTS T71a3a? UyBCTBUTE/bHA /U K CBETY KoxKa pbI6? Kakve Tam CTpPyKTyphI
o6HapyxuBaroTcsi? UTo MIMeHHO BOCTIpUHMMAET I71a3aMU pbi0a — Mebuaiiiiive mopoOHOCTH WK
CBeTOTEeHEeBbIe MATHA, /IBW)KEeHHE, 1036l IPYTUX PbI0?

Cnyx y pbi6. Cribiliat i peibbl? YeM /10Ka3bIBaeTCs HamMume cayxa y ppio? Hackosbko oH
UYyBCTBUTE/IEH?

Kakast yacTb BHyTpeHHero yxa 4yBCTBUTe/IbHA K 3ByKam? Kak pacIripoCTpaHsoTCs 3ByKU B BOJie, U
KaKue 3ByKHM UMeIOT 3HaueHue /I/isi pbi0?

Kakoe 3HaueHMe MoXKeT UMeTh BebepoB amrapar /7151 ciyxa peib? UyBcTBUTeNbHA JIM KOXKa PhIb K
3ByKaM M UX HallpaB/IeHHUI0?

3ByKH, U3/laBaeMble pbibamu. CripaBe/jivBa Jid TIOTOBOPKa «HeM, Kak pbiba?» Kakoro xapakrepa
3BYKHU M37AI0T PHIOBI, UeM OHM MX MPOM3BOAAT? Kakoe cMbIC/IOBOe 3HaUeHHe NUMEIOT 3TH 3BYKH.
MO’KHO /1 UCTIOB30BaTh BOCTIPOU3Be/|eHHe «T0/I0COB» PhIO TPH JIOB/IE UX?

OpeaaHnbl 8kyca. ['e, Kpome POTOBOI#A MTOJIOCTH, PACIIoararoTcs y pui0, opraHsl BKyca? Kakum
HEPBOM MHHEPBUPYETCS1 KOXKHbIN OpraH BKyca?

OboHsHue. 3HaueHre 000HSIHUS Yy pbI0. UTO pa3nuyaroT peIObI IPY MOMOILM 000HSHUS? XOpOIIIo
71 OT/iesieHo y pbib 000HsIHUe OT BKyca?

Cgemsiwjuecsi op2aHbl. YCTPOWCTBO U pa3MelljeHre CBeTSIINXCsI OPraHoB. Y KaKUX pPbI0 OHU
ObIBatOT, B Kakoit o6ctaHOBKe? VICTOUHMKY cBeTa?
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32.
33.

34.

Buonornueckoe 3HaueHue cBeueHusi? Kak ppIObI MTO/TB3YIOTCS Ta-KUM OCBeILleHreM?
OnekTpuueckre opraHbl. Y KaKuX KOCTUCTBIX PbI0 OHM ObI-BatoT? Kakoii cuibl (HampshkeHus)
paspsbl MOT'YT 1aBaTh 3/1eKTPUUeCKUe OpraHbl, /I Yero UCIO/Ib3yHTCS pa3psifbl, CUWIbHbIE U
crabbie?

Kak ycTpoeHsl, e momerarTcsl, U3 4ero pa3BUBarOTCs JeKTpUYeCKre OpraHbl?

35. JbixamenbHas cucmema. Kakvie opraHbl /IbIxaHUst ObIBaOT Y KOCTUCTBIX pbI0? B Kakux ycrmoBuUsiX
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37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

CYIL[eCTBOBAHMS BO3HHKAIOT CIIOCOOBI bIXaHMsI, JOTIOJHSIIOLIHe >kabepHoe?

OnuimTe cTpoeHue >kabepHOro arirapaTta KOCTUCTBIX Pbl0, 00paTB 0cob0e BHHMaHKe Ha
OT/IMUMS OT YCTPOWCTBA >Kabp y XPAIIeBbIX PbIO.

Kak ocymiecTtsrsieTcsi )kabepHoe /ibIxaHhe Y KOCTUCTBIX (M Yy XPSIILeBbIX, 0COOEHHO Y aKy/IOBbIX)
pbI0, KaKOBa pOJIb )KabepHOU KPBIIIKA?

C KaKMMH THUTIaMU HaCOCOB MOYKHO CPaBHUTh »KabepHbIii armapar pbid, Kakve nperMyIiecTBa
yMeeT paboTa 10 MPUHLIMITY BCAChIBAIOIIET0 HACOCA, B UeM Y KOCTUCTBIX PBIO MPOSIBIISIIOTCS
NIpU3HAKK PeJyKLMU HarHeTaTebHOr0 Hacoca?

BeiBatoT 1 y poib (MM MX JIMUMHOK) KOXKHBIE >KaOpbI?

VimeroTcst 1 y KOCTUCTBIX PbIO Jjierkue. [lepeunic/iuTe rpyIiribl poib, Y KOTOPBIX €CTh JIeTKUe,
OIHILNTe, KAK OHU YCTPOEHBI, KaK [IPOMCXOUT aKT /IbIXaHUsl, HACKOJIbKO MHTEHCUBHO (T.e. MOXeT
1 0becrieunThb KU3HeesITeJIbHOCTh) JIETOYHOE JIbIXaHue Y phIO.

EcTb /11 y KOCTUCTBIX pbIO KOXKHOe /ibixanue? [TpuBegute mpumepsl. Kakue ripucnocobienust s
WCTI0/Ib30BaHMsI KUCI0PO/ia BO3/yXa CyL[eCTBYIOT Y KOCTUCTBIX PbI0?

YTo Takoe TaOMPUHTOBBIN OPraH, KaK yCTPOeH U (PyHKLIMOHU-PYeT, KaKM pbI0aM CBOWCTBEH?
[17151 uero «3arnarbiBaloT» BO3/yX PbIObI (M [eMCTBUTEILHO JIU TO IJIOTaHUe) TIPY HeJJoCTaTKe
KHC/I0pOZa B BoZie? Mo)KeT /1M y4aCTBOBaTh B [IbIXaHWH I1/1aBaTe/IbHbIN My3bIpb?

IrasamenbHblli ny3blpb. Y KaKux pbi0 BriepBbie MOSBISETCS TlaBaTe/bHbIN My3bIpb? PacckakuTe,
KakK MeHsieTCsl popMa U TI0JI0)KeHHe T171aBaTeTbHOTO IMy3bIPsl Y Pa3HBIX PhIO.

3a cueT yero oOpa3yeTcsi TIaBaTe/bHbIN My3bIph, BCET/A JIU CBsi3aH C nuieBogoM? UYTo Takoe
«OTKDBITO»- U «3aKPBITO» - My-3bIPHbIE PHIObI?

17151 yero Cy>KUT IJ1aBaTe/bHbIN My3bIPb, KaK OCYLECTB/ISIeTCS €r0 TApocTaThuecKast (PyHKLus?
[Touemy HeKoTOpBIe PHIOBI (M KaKHe) BTOPUYHO YTPaTHIIH T1/IaBaTe/IbHbINA My3bIph?

Kak nporcxoauT u3MeHeHre 00beMa Ty1aBaTeIbHOTO My3bIps (BbIITyCKaHKe BO3[yXa, Haro/JHeHne
BO3ZIyXOM), UTO Takoe «ra30Bas >kese3a»? Bo3MO)KHa /i1 pery/sius ra3oBoro /jaBjieHus B KpOBU
TIpY [TOMOLLU [1/1aBaTe/IbHOTO IMy3bIpsi?

Kakoe 3HaueHune nMeeT ByXKaMepHBIU ITy3bIpb, MOXKET JIM OH COKpalaTtbCs paszenpHo? Kak
HEKOTOpbIe PbIObI MO/Ib3YHOTCS STUM TIPYA 3MMOBAHUU?

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

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

KposeHnocHas cucmema. Kakue n3MeHeHUs TIPOM30IIUIH B CTPOEHUH Cep/ilia KOCTUCTBIX Pbio? Uem
OTVIMYaeTCs JIyKOBULIA aOPThI OT apTepPUa/IbHOIO KOHYCa, KaKre C/1e[jbl KOHyCa OCTar0TCs B Cep/iLle
KOCTHUCTBIX PbI6?

HazoBuTe KOCTUCTBIX PbIO, Y KOTOPBIX COXPaHW/ICS apTepHasIbHbIA KOHyC. Kak Hy>KHO pacrie-
HUBATh CTPOEHHe Cep/ilja KOCTUC-ThIX PbI0: KaK OCHOBY /il Pa3BUTHSI CepPALia BbICIIMX
TIO3BOHOYHBIX WM KaK NpUMep KpalHel Crelyann3atun?

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

KakvmMu 0cobeHHOCTSIMU OT/IMYaeTCsi KpOBb KOCTUCTBIX PhIO (KakK YCTPOEHbI SPUTPOLIUTHI, KaKue
BCTPEYAIOTCS JIEMKOLIUTHI U T. /I.), €CTh JI CPeJi HUX PhIObI C «Oesoli», HeoKpaleHHOW KPOBBIO?
OmpefenvTe TIOHATHS «XOJIOAHOKPOBHOCTDY», «TTIOMKWIOTEPM-HOCTE», «9K30TEPMHOCTDY,
«TeMJIOKPOBHOCTh», «[OMOMOTEPMHOCTb», «3HA0TEPMHOCTb» U 0XapaKTePU3yUTe C 3TOU CTOPOHBI
pbIO.
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55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

Otyero 3aBUCHUT TeMIlepaTypa Tesia pbl0, MO>KET JTi OHa TOBBI-II1aThCSI HE3aBUCHUMO OT
TeMIiepaTyphl BHELLIHeMN cpefibl?

THuwjesapumenbHas cucmema. Ha3oBuTe 1 0XapakTepy3yuTe OT-ZeJlbl IUILeBapUTe/IbHOIO TPaKTa
KOCTUCTBIX pbIb. Kakue 13 Tpex BUI0OB 06pabOTKU MUIY (MexaHudeCKU, XUuMude KU,
MHKPOOHBIH) y ppIb Haubosiee pa3BUTHI?

['e y XUIIHBIX KOCTUCTBIX PbIO pacrionaratoTcs, Kak yCTPOeHbl, KaKyt0 POJib BBITIOJIHSIOT TIPU
3axBare, yZiep>KaHWH, 3ar/71aTbIBAHWH, Pa3MesIbueHHH MUILH 3y0br? UTo 1Mo3BOsIsSeT XUIIHBIM
KOCTUCTBIM pbI0aM 3aryiaThbiBaTh KPyIHYIO A00bIUY?

Kak ycTpoeHsI 3yObl y pacTHUTeMbHOSAHBIX peI0? [1e OHM pacTio-ylaratoTcsl y KaproBbIX PhIO,
KakKyto paboTy BBITIOHSIIOT.

Kakue 6uosiornueckrie mperMyIecTBa JaeT ClIOCOOHOCTb TIUTAThCST paCTUTeTbHOM Tvieii? Kak
yCTpOeHbI 3yObl y HEKOTOPBIX KOpPa/IIOsiAHBIX pbI0? TToueMy 3TH pbIObI Ha3bIBAHOTCS
CPOCTHOYEJIFOCTHBIMU?

Kak 1 B CBSI3U C UeM MOXKeT MEHSIThCS Y KOCTUCTBIX PbIO 10J10-)KeHre POTOBOTO OTBEpPCTHs, KakK
obpasyercsi y MHOTHX pbIO poToBasi TpyOka? ECTb /1 y KOCTHUCTBIX PBIO CTFOHHBIE >KeJie3bl?
OnuimTe CTPOeHHe Y KOCTUCTBIX PbIO TUILEBO/A, XKeyKa, KU-IIIeYHHKa COOCTBEHHO B
3aBUCUMOCTH OT XapakTepa UX MMATaHusl.

B kakux cnyyasx auddepeHIMpOBKa 0T/iesioB Oosiee oTueT-mMBa? Y Kakux pbl0 UMeIOTCs
MWIOPUYEeCKHe BBIPOCTBI, IJe OHU PacIioylaratoTcs?

HazoBure nuiijeBapuTebHbIE JKeJie3bl pbl0, 0XapakTepu3yiTe ux GyHKLHIO. Y BCeX /i Pbib ecThb
TIOZKeJTyZIOUHAs >KeJie3a, BCeryia Jid oHa 000cobsieHa OT reueHU? Bo3MOKHO /i IUTaHKE PhIO
OCMOTHYECKUM MyTeM Yepe3 KOXy?

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

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

Yro nipecTaBsieT coOO0M MOUYEBOM IMy3bIPh KOCTHBIX PhIO, 3a cUeT 4ero obpasyeTcsi, uem
OT/INYAeTCsi OT MOUEBOT'0 My3bIPsi HA3eMHbIX TT03BOHOYHBIX? VIMeeTCst /i Y KOCTUCTBIX PbI0
KJjloaKa?

OpeaHbl pazmHodiceHust. Kakre 0co6eHHOCTH OT/TMUAIOT Penpo-AYKTUBHYI CUCTEMY KOCTUCTBIX
pbIO OT CHCTeMBI aKyJ/IOBbIX PIO 1 amprOuii.

Kak ¥ Ky/la Y KOCTUCTBIX pbIO BBIBOASTCS U3 FOHAJ, TO/I0BbIe TIPOAYKTHI, UCTIOMb3YOTCS JIM Y HUX
J/1s1 5TOM 1@/ BbIBOZHbIE POTOKU FOJIOBHOU U IMEPBUUHOM MOYKU?

Yro Takoe abfoMUHaBbHBIE TTOPHI, Y KAKHUX PbI0 uepe3 HUX BbIBOJSTCS B BOAY MOJIOBbIe
TIPOAYKTHI? BCTpevaroTcst i cpefii KOCTUCTBIX pbib repMadpoauTe? Kak B 3THX Cydasix
TrpeJj0TBpalliaeTcs CaMOOIJI00TBOpeHre?

Kak pa3BUT y KOCTHCTBIX PbIO TI0/I0BOI AUMOPGhU3M, UTO Takoe «OpauHbIii Hapsif», y KaKUX pbI0
OH JIOCTUraeT 0COOEHHO CUJIBHOTO Pa3BUTHS?

B kakoM Bo3pacTe KOCTHUCTbIe PbIOBI JOCTUTAIOT 110/I0BO3pe-10CTH? CKOMBKO pa3 B )KU3HU
pa3MHOKaroTCsi peiObI? Kakoe KOIMueCcTBO CriepMbI M UKDl BHIMETHIBAeTCs 3a OAUH pas?

['me, B Kakoe BpeMsi rofia MeUyT UKPY pa3Hble PbIObI M Kakre 0COOeHHOCTH nMeeT UX UKpa? Kak
OXPaHSIIOT UKPY U MaJIbKOB HEKOTOPbIe PhIObI?

Y kakux pbib ObiBaeT XUBOpOXeHre? OnuirTe 0COOEHHOCTH CTPOEHHS ¥ TIOBe/IeHHS] TMYMHOK
HEeKOTOpbIX pbib. Kak Ha3bI-BalOT JIMUYMHOK PEUHOTO YIPsi Ha Pa3HbIX CTaAUSAX UX Pa3BUTHS?
OcobeHHOCTH SMOPHOHABHOTO pa3BUTHsA. UTO Takoe Me30- M TeJoeuTabHble siia? KakoBbl
pa3Mephl ULl y pbi0? 3a CUeT Uero OHU TaK KPYITHBI?

Kak obpa3yeTcs >ke/iTOK TIpH OBOTeHe3e, Kak BJIHsieT 00u/ve >kenTKa Ha xof, qpobierns? Kak
Ha3bIBAIOTCS TAaKKUe TUIbI [pOOIeHus ?

Kak mpoucxogut racTpysisiLys, pa3BUTHe Me30/epMbl, 3aK/Ia/iKa XOpZAbl 1 HepBHOU TpyOku? 13
yero oOpasyeTcsi >KeJITOYHbIN MeIIoK?
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77. Kak u r7e 06pa3yroTcsi iepBble KDOBEHOCHBIE COCYZBI U CepzLie?

MeTozryecKrie MaTepyasbl, ONpeZesoLye TIPoLelypy OLleHHBaHMs BBITIONIHEHHsI 1abopaTopHOil paboT

JTaGopaTopHbie paboThI

OrnucaHye MeTOIUKY OLIeHUBAHUS BBITIO/IHEHHST TabopaTOPHBIX paboT: OljeHKa 3a BHITIO/THEHHe
nabopaTopHbIX pabOT CTABUTCS HA OCHOBAHWHY 3HAHHS TEOPETHUECKOTO MaTepuaria 1o TeMe paboThl,
YMeHUI ¥ HaBBIKOB MPUMEHEHUs 3HaHWI Ha MpaKTHKe, paboThl ¢ 000py0BaHUeM, aHATU3UPOBaTh
pe3y/bTarhl paboThI.

Kpurepuu ouieHKH

- 5 BBICTaB/IAETCS CTYAEHTY, €C/IH IeMOHCTPUPYIOTCSI 3HAHUS TEMBI, L[eJI U 3a/iau 1abopaTopHOM paboThl,
X0/la paboThI, IEMOHCTPUPYETCS TO/THOE 3HaHWe TeOPeTUYeCKOr0 MaTeprasa 1o TeMe J1abopaTopHOi
paboThI (B mporjecce 0OCYKAeHUsl, TIPU OTBETE Ha KOHTPOJIbHBIE BOIIPOCHI); IEMOHCTPUPYIOTCS YMEHUS U
HaBBIKK PabOThI C KOMITbIOTEPOM U TpapuueCcKUMU peJJakTopaMu, MPUMeHeHHs 3HaHUsI Ha MPAKTHKe,
aHa/IM3a pe3y/bTaToB PaboThl ¥ GOPMY/IMPOBAHHE BLIBO/OB, B/la/leHHe HABBIKAMH MPUK/IA[HON
JeATeIbHOCTH;

- 4 BLICTaB/IAETCS CTYAEHTY, €C/IH IeMOHCTPUPYIOTCS 3HAHUS TEMBI, L[eJI U 3a/iau 1abopaTopHOM paboThl,
X0/la paboThI, IEMOHCTPUPYETCS HETOJTHOe 3HaHUe (DaKTUUeCKOro MaTepHasa o TeMe j1labopaTopHOM
paboThI (B mporjecce 0OCYKAeHUs], TIPH OTBETE Ha KOHTPOJIbHbIE BOIIPOCHI); IEMOHCTPUPYIOTCS
HEKOTOpbIe HeJ0OCTaTKU YMeHHUsI paboTaTh C C KOMITLIOTEPOM U TpadueCKUMH PeJaKTOPaMH, TIPUMEHSITh
3HAHWS Ha TIPAKTHUKe, HeIOCTATKK B/aZieHUs] HaBbIKaMH TIPUK/IaJHOM JieaTeIbHOCTH U CITIOCOOHOCTH
aHaIM3UPOBATh Pe3y/IbTaThl paboThl, POPMYTUPOBATh BBIBO/[bI, POCIEXKUBATh TIPUUUHHO-CJI/ICTBEHHBIE
CBSI3U;

- 3 BLICTaBJISIETCS CTYAEHTY, €CJIU IeMOHCTPUPYIOTCSI HETIO/THbIE 3HAHMS LIe/U U 3aJ,a4 J1abopaTopHOH
paboThI, X07ia paboThI, IEMOHCTPUPYETCSI HEMOJTHOE, HECUCTEMHOE 3HaHKEe TeOPeTHUeCKOTro MaTeprasa
10 TeMe j1abopaTopHOii paboThI (B TipolLjecce 06CyKAeHusl, TIPU OTBeTe Ha KOHTPO/IbHbIe BOTIPOCHI);
JIEMOHCTPHPYIOTCS 3aMeTHbIe HeJJOCTAaTKX B YMEHHH PabOTaTh C KOMITLIOTEPOM U rpadrue CKUMH
peJakTopaMu, MPUMeHSTh 3HaHUS Ha MPAKTHKe, HeJJOCTaTOYHO B/laZieeT HaBbIKaMH TIPUK/IaIHOM
JieTeIbHOCTH, CIIOCOOHOCTBIO aHA/IM3UPOBATh Pe3yJIbTaThl paboThl ¥ (HOPMYIMPOBATh BBIBOJbI,
TIPOC/IE)KUBATH IPUYUHHO-CJIe/ICTBEHHbIE CBSI3H;

- 2 BLICTABJISIETCSA CTYAEHTY, €C/IH JeMOHCTPUPYIOTCS TIOJTHOE W/IH MOUTH MOJTHOe OTCYTCTBHE 3HAHUS
11eJIM 1 3a/1au JlabopaTopHOU paboThI, X0Aa paboThI, AEMOHCTPUPYETCS TIOTHOE WJTH TTOUTH TI0JTHOEe
OTCYTCTBHE 3HaHHsI TEOPETHUECKOr0 MaTepuasa 1o TeMe jabopatopHoii paboTsl (B rporjecce
00Cy>X/IeHWs], TIDY OTBeTe Ha KOHTPOJIbHBIE BOIIPOCHI); ZEMOHCTPUPYIOTCS 3HAUUTE/IbHbIe HEZOCTAaTKU
yMeHHMsI paboTaTh C KOMITbIOTEPOM U rpaduueCcKUMH PeaKTOPaMH, IPUMEHSATh 3HaHUS Ha MPAKTHKe,
B/IaZIeHUs] HAaBbIKaMU TIPUK/IaZIHOM JeATeTbHOCTH, CIIOCOOHOCTH aHA/IM3UPOBAaTh pe3y/bTaThl PaOOThI U
(hopMy/IMpPOBaTh BLIBO/IBI, TIPOC/IEXKUBATEH PUUWHHO-C/IE/ICTBEHHbIE CBSI3U.

3auer

3ayeT SIB/ISIETCS OLIEHOYHBIM CPeJICTBOM JJI1 BCEX 3TallOB OCBOEHUST KOMITeTEHLUM.
[IprmMepHbIe Bonpockl K 3auety, 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/lIeHusl O [VIaBHEHIINX CUCTeMaTUUeCKUX KaTeropusix.

4. OO6mas XxapakTepUCTHKa rmo/apcTBa OHOKIETOUHBIX.

5. OO6uias xapakTepucTyka Thra CapkomMacTuroopsl.

6. Kiacc KopHeHoxku. AMeba 0ObIKHOBEeHHasi, CTPOeHHe, TIUTaHue, JBIKEHHe, AbIXaHue,
BbI/le/IeHNe, pasMHOXKeHUe, CUCTeMaThyeCcKoe I0J10)KeHue.

7. Orpsig PakoBuHHbIe ameObl. OcobeHHOCTH cTpoeHusi. Turibl pakoBUH. Pa3MHOXKeHHe.
PacripocTpaneHnue, npejcraBUTeu.

N
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10.

11.
12.
13.
14.
15.

16.
17.
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19.
20.

21.
22.

23.
24.
25.

26.
27.

28.

29.
30.

31.
32.

33.
34.
35.
36.
37.
38.
39.

40.

Ortpsiz @opamunudepsl. OcobeHHOCTH CTPOeHUs U pasMHOKeHus1. [IpakTiuueckoe 3HaueHue.
IOusenrtepuiiHasi ame0a U ee raToreHHoe 3HaueHue. JKU3HeHHbIN LUK/ U MyTH 3apaKeHusl.
Knacc JlyueBuku, ocobeHHocty crpoerust. Ckeset. O6pa3 >xu3Hu. [IpakTrueckoe 3HaueHue.
Krnacc ConmHeunuku. Oco6eHHOCTH CTPOeHUsI I[UTOIIa3Mbl U TICeBAOTOANM. Pa3MHOXKeH e,
pacrpoCTpOHEHHe.

OO611ast xapakTepuCTHKa NoATUMna 2KryTMKOHOCL{BL.

OBIVIeHa 3e/ieHasi, CTpOeHHe, NTTaHue, IBIKeHUe, pa3MHOKeHHe, CUCTeMaTH4eCKoe T0JI0KeHHe.
[Tapa3suTuueckre KUHETOIUIaCTH/bl: TPUIIAHOCOMBI U JIeHIIIMaHWH, BbI3bIBaeMble UMU
3aboseBaHusl.

[MoaTun OnaaHOBbIe, 0COOEHHOCTH CTPOEHUST U YKU3HEHHOTO 1MKJIa Ha TIpUMepe OraTuHbI
JISTylaybei.

Otpsig, JuryiomoHazp! (ysimbnuvst) 1 TpuxoMoHaZloBbIe (TPUXOMOHAC), 0COOEHHOCTH UX CTPOEHUs],
IIpaKTUUYeCKOe 3HaYeHue.

Otpsiz BonbBOKCOBbIe, 0COOEHHOCTH CTPOEHHSI U Pa3MHOKEHMUS.

OO6r11ie 0COOEHHOCTH CTPOEHHS ¥ Pa3BUTHSI alTMKOMILJIEKCOB B CBSI3U C Tlapa3UTHUeCKUM 00pa3oM
JKU3HU.

Ortpsiz I'perapunbl, 0cOOEHHOCTH CTPOEHUSI, LUK/ Pa3BUTHSL.

Otpsig Kokumauu,. Oco6eHHOCTH CTPOeHUsI B CBSI3U C BHYTPUK/IETOYHBIM I1apa3suTH3MOM.
MarnsipuiiHbIii T71a3Mo/1i, 0COOEHHOCTH »KU3HEHHOTO LMK/Ia. bopbba ¢ Mansipueii u ee
repeHOCUYrKaMH.

Knacc Pecanunble nHpy3opun. CrucTeMaTUuecKoe MoioKeHre UHPY30pruu-Ty(enbKy.
[TpencraBuTenu nogkaaccoB Kpyropecurnunsle u CrimpasbHOpe CHUYHbIE UH(Y30DUH,
0C0OEHHOCTH CTPOEHHs ¥ OUOJIOTHH.

Pa3mHOXeHre MHQy30puii. 3HaUeHHe T10JI0BOT0 TpoLjecca Ha MPUMepPe KOHbIOTalyu.
WHpy30pun-cuMOMOHTBI U3 Kemy/Ka KBauHbIX U X 3HaueHue.

Ocob6eHHOCTH OpraHu3aliy CoCyluX uHGy3opuit. Ix oT/Mume U CXO/CTBO C peCHUUHBIMU
VH(Y30pUSIMHU.

duoreHeTUUECKUE OTHOLIEHUS B oALapcTBe [IpocTeiiiivx, MporMCXoXKAeHre NPOCTeHIINX.
XapakTepyCTHUKa MHOTOKJIETOYHBIX JKUBOTHBIX. Teopysi IPOMCXOXKAeHUsI MHOTOK/IETOUHBIX
JKUBOTHBIX.

OO1mast XxapakTepuCTHKa TyOOK KaK HU3LIMX MHOTOK/IETOUHBIX KMBOTHBIX, KII€TOUHBIN COCTaB,
pasMHOXeHHUe U pa3BUTHe.

OO6rmast XxapakTepuCTHKa TUTa KuieyHorosocTHbIe.

OO611ast xapakTepucTHKa Kinacca ['ugpousseie. [TomurnonHbIi U Me1y30UJHbIN TUTTBI CTPOEHUsT Ha
npuMepe 00esTHH.

I'nppa, ee gBUKeHVe, TUTaHYe, 3all{MTa, Pa3MHOKeHHe Y CUCTeMaTH4eCcKoe I10JI0KeHHe.
OG6mmas xapakrepucTrka Knacca CuudounsHsie. UepTsl 60/1ee BBICOKOW OpraHH3aliiy 110
CpaBHEHUIO C ruApouaHbIMU. [IpakTUecKkoe 3HaueHue.

Pa3sMHOXeHMe U LUK/ pa3BUTHs CLIM(OUHBIX Ha IPUMepe aypeuy, CUCTeMaThyecKoe
T10JI0’KeHHe.

Knacc Kopasnnossie ronmriel. UepTel 60siee BEICOKOM OPraHU3aL{Uy 10 CPaBHEHUIO C
TUIPOUJHBIMU U cLiMponHBIMU. [IpakTueckoe 3HaYeHUe.

KoHcKast akTUHYS, TTUTaHKe, 3alUTa, pa3MHOXKeHHe, CCTeMaTHyeCKoe TI0/I0KeHHe U CUMOKO03.
OO6111ast xapakTepuCTUKa TpeOHeBUKOB.

[TpoucxoxkaeHve U (punoreHeTUUeCKre CBA3U B TUNe KuilleyHONon0CTHbIe.

OO611ast xapakTepucTrKa Tura I[11ockue yepBy. Bo3HUKHOBeHMe [IBYCTOPOHHEeH CUMMeTpUH,
TIOBBIIIIeHHe 00I1Iero ypOBHS OpPraHM3aliy TUVI0OCKHX YepBeld TI0 CPAaBHEeHHIO C
KUILIEYHOII0/IOCTHBIMH.

OcobeHHOCTH OpraHM3ayy Knacca PecHruHbIe uepBu. (DMUTeNMNH, MyCKy/aTypa, MUTaHue,
OpraHbl BblJje/leHus], OpraHbl YyBCTB, pa3MHOKeHYe.

Knacc Cocanbiyky. OT/iure opraHu3aLyi TPeMartog OT TypOenisipuii, CBs3aHHbIE C
niprcIiocobieHreM K 3H/orapa3uTuiyeckoMy 06pa3y KU3HU.
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41.

42.

43.

44.
45.

46.

47.
48.

[TeyeHOYHBIH COCANBIIMK, MOP(HOIOTHS, LMK/ Pa3BUTHS, BbI3bIBaeMoe 3abosieBaHue, Mephbl
NpoduIaKTUKK U 60PbOBI, CCTeMaTHUeCcKoe MoJIoKeHHe

JlaH1|eTOBUAHBIN COCanbIIMK, Mopdosorusi, 6uonorus. Mepbl 60pb0bI ¥ TPOPUIAKTHKI
JVKpOLIesno3a.

Kormaumii (cubupckuii) cocabIyk, MOpGhOIOTHs, IUK/I Pa3BUTHS, BbI3bIBaeMoe 3ab0/ieBaHue,
MephbI IPoGUIaKTUKN U 60phOBI, CCTeMaTHyecKoe 0JI0XKeHHe.

KpogsiHoi1 cocanbumk. OcobeHHOCTH MOpdosioruu, 6ronoru. Mepsl IpoUIaKTHKH.
XapakTepHble YepThbl B CTPOEHHWH MOHOT€HeTUYeCKHX COCa/bIIUKOB, CBSI3aHHbIE C
9KTOIAapa3uTHUeCKUM 00pa30oM >KHM3HH Ha IpUMepe 1apa3uToB paIo.

Mopdosnruueckre u 61onoruyeckre 0CoOEHHOCTU JIEHTOYHBIX UepBeid, CBsi3aHHbIe C UX
rapasuTUPOBAHKEM B KHMILIEUHUKE T03BOHOUHBIX )KUBOTHbIX.

[ITupokwuii eHTeL], Mopdosorusi, MyTy 3apakeHust, 6opbba C HUM.

CBuHOW conuTtep, MOP(OIOrHs, )XU3HEeHHbIN LUK/, yTH 3apa’keHus], Mepbl NPO(GUIaKTUKH U
60pb0ObI, cCTEMaTHUeCKOe

MeToarYeCKre MaTepuasbl, OTpeZestolye TIPOoLielypy OLleHUBaHUsI 3aueTa

3aueT BBICTAB/ISIETCS 110 PEUTHHTY, B 3aBUCUMOCTH OT 3(h(EKTUBHOCTH pabOThI B MPOL[ECCe U3YUeHUST
JUCLIATUTAHBI, YTO OTIpe/ie/IsieTCsl KOIMYeCTBOM HabpaHHBIX 0asIIOB 3a BCe BUBI 3a/laHUH TEKYILETO U
pPyOeXXHOro KOHTPO/Ist3auTeHO — oT 60 10 110 6annoBHe 3auTeHo — oT 0 10 59 6asIoB.

9K3aMeHaI[HOHHbIEe OWU/IeThI

OK3aMeH (3aueT) sIB/IsSIeTCsl OLIeHOYHBIM CPe/ICTBOM [I/Isl BCEX 3TArloB OCBOeHUs1 KomrieTeHI[ui. CTpyKTypa
9K3aMeHallMOHHOTO OuieTta: B OmsieTe yka3biBaeTcs Kadeapa B paMKaxX Harpy3kKu KOTOPOUM peann3yeTcs
JaHHas AUCLIMITIMHA, (popMa oOyueHusi, HarpaBeHWe U TTPodU/Ib TIOATOTOBKY, ZiaTa yTBepKAeHus; Ouer
MOYKeT BK/TFOUaTh B cebsi TeopeTruecKuii(vie) Borpoc(bl) U TIPaKTHUeCKOoe 3a/jaHne (Kelc-3alaHue).

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

N

N,

10.
11.

12.

13.

14.

VcTopust 300/10r1M O3BOHOYHBIX. POJIE pyCCKUX yUeHBIX B Pa3BUTHU 300/10TMUeCKOU HayKH.
OO0111ast XxapaKTepUCTHKA TUIA XOPIOBBIX U UX MECTO CpPeJiy IPYyTUX THUTIOB KMBOTHOTO L]apCTBa.
OO1mye yepTbl OpraHU3alii XOPAOBBIX B CDABHEHUH C HEKOTOPHIMU I'PyIIaMy 6eCro3BOHOUHBIX
JKUBOTHBIX. 3HaUeHHe XOPZOBbIX B KPYrOBOPOTE BEILleCTB B IIPUPO/ie U B )KU3HU JIFOZEH.
BecuepenHbie kKak Hanbo/ee MPUMHUTHBHBIE XOpZ0Bble. OCOOEHHOCTH OpraHU3aLuy OecyepertHbIX
Ha MprMepe JIaHL|eTHHKaA.

[TpoucxokeHre 1 BOJOLHS OecueperHbIX.

OO0111ast XxapaKTepUCTHKa TIOATUIIA TMUMHOYHOXOD/OBLIX Ha MPUMepe OJUHOUHOM acLUIUM.
Knaccet Actmayu, Canbibl 1 AnneHJUKyisspyn. ViX posb B COBpeMeHHBIX MOPCKUX OHOL[eHO3ax.
[To3BOHOYHBIE KaK MPOrpecCUBHast BeTBb )KUBOTHBIX, Tepelle/IIiX K IMOJBMKHOMY 00pa3sy
JKU3HU, aKTUBHOMY MHUTAHHUIO U IIIMPOKO PacripoOCTPaHeHHbIX B pa3HOO0OPa3HbIX KIU3HEHHBIX
YCJIOBUSIX.

OCHOBHbI€ UepThbl OpraHM3al{uM 03BOHOUHBIX KUBOTHBIX. Knaccudukanys nogrumna
M03BOHOYHBIX.

[TponcxoxeHne 1 3BOFOLMS TTO3BOHOUHBIX JKUBOTHBIX.

OcobeHHOCTH OpraHu3aly KPyI70pOThIX KaK Harbosiee MPUMHUTUBHBIX COBPEMEHHBIX
TIO3BOHOYHBIX.

[ITuTKOBBIE — BEIMEPILMH K/1acC OecuemrOCTHBIX, COBpeMeHHbIe MOJKIaCChl: MUHOTY U MUKCHUHBI.
PacripoctpaHeHue 1 X03511CTBEHHOe 3HaYeHHe.

OO6111ast xapaKTepUCTHKA YeTFOCTHOPOTHIX, KaK IMePBUUHO-COYeTaroIe YepThl IPUMUTHUBHOM
opraHu3aLyu (CKeneT, KabepHbIH ammapar 1 Jip.) C IPOrPeCcCUBHBIMU 0COOEHHOCTSIMU (HepBHast
cucTeMa, pa3MHOKEeHHe).

OO6mas xapakTepucTHKa Kinacca XpsireBbix peid (Chondrichthyes). TIporpeccrBHbie u
TIPUMUTHUBHBIE 0COOEHHOCTU WX OpraHM3aLIvu.
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15.
16.

17.

18.

19.

20.

21.

22.

23.
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25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

OCHOBHBIE UYepThbI CTPOEHHUS T/IaCTUHUATOKabepHBIX PhIO Ha TIPUMepe aKyJibl.

Hapotpsiag Akysel (Selachomorpha). OcHOBHBIE OTPsifibl, CEMEMCTBA, BU/bI, OMOIOTHS, SKOJIOTUS U
YX TTPOMBIC/IOBOE 3HaUeHHe.

Hapgotpsig Ckatbl (Batomorpha). XapakTepucTHKa OCHOBHBIX OTPSIIOB, CEMENMCTB, BUZIOB B CBSI3U
C TIPUCIIOCOO/IEHNEM K TIeJlaruue CKOMY | TIPUJOHHOMY 00pa3y >KU3HH.

[Togknacc LenpHoronosble nny CautHouepenHble (Holocephali), oTpsigel, cemelicTBa, pofbl 1
BU/bl. OCHOBHBIE UepPThl OPraHM3aLUU, PACTIPOCTPaHeHHe, SKOJIOTHS U 3HaueHHe 11eJIbHOTO/IOBBIX
pbIO.

[Mopksnacc Jlonacrenepsix peib (Sarcopterygii). IIporcxokaeHue, OCHOBHBIE TIPOTPeCCUBHBIE
yepTbl. OTpsi/Ibl, CEMeNCTBa, TIPeCTaBUTe/N U XapaKTepUCTHKA.

Knacc Koctnsie pribbl (Osteichthyes) u mx ob1rjas xapakrepuctika. MHOTOUHC/IEHHOCTS,
MHOroo0pasue 3TOro Kjaacca B CBsi3U C Pa3/IMUHbIMU yCJIOBUSIMHU UX CyIlleCTBOBaHUs. [leneHue Ha
TMO/IK/1aCChl.

Otpsiael Cenbieobpasubie (Clupeiformes), Jlococeobpa3snbie (Salmoniformes). XapakrepucTrka
OCHOBHBIX C€MelCTB, BU/IOB, UX PACIIPOCTPOHEHUe W HapOJHOXO3SIMICTBEHHOe 3HaueHue.

Otpsigpl Lllykoobpasnbie (Esociformes), Yrpeobpasusie (Anguillifomes). Hanbonee
pacrpocTpaHeHHbIe BU/IbI, TIpe/icTaBuTeH. O011jasi XapaKTepHUCTHKA 1 TIPOMBIC/IOBOE 3HAUeHHe.
Otpsiael Kaprioobpasnsie (Cypriniformes), Kedaneobpasusie (Mugiliformes). OcHoBHBIe
CeMeNCTBa, BU/Ibl U UX XO3IUCTBEHHOE 3HauUeHUe.

Buosorusi, 3K0/10rusi, MPOMBICTIOBOe 3HaueHHe pbid U3 oTpsiioB CapraHooOpa3HbIX
(Beloniformes), Tpeckoobpa3neix (Gadiformes) 1 Kosmotikoobpassbix (Gasterosteiformes).
Hanotpsiz Koctuctoie pribbl (Teleostei) kak Hanbosiee MHOTOUKC/IEHHAs! U TIPOL[BETAOLL[asi BETBb
nyyeriepbix pbi0. UepThl CTPOEHHs, OCHOBHbIE CEMEIMCTBA U UX X03AHWCTBEHHOe 3HaUeHHe.
CuctemaTuika otpsiia OkyHeo6pa3Hbix (Perciformes), kak obipHasi, J0BOJILHO pa3HOOOpa3Hast
TpyIiNa MOPCKUX U TIPeCHOBOZIHBIX pbI0. OCHOBHBIE BU/IbI, XapaKTEPHUCTHKA U XO3SIMCTBEHHOE
3HaveHue.

Hapotpsig Nanougnble pridel (Ganoidomorpha) kak HeMHOTOCHUC/IEHHAs! TPyTITia Hauboiiee
JpeBHUX pbib. OCHOBHBIE UepThl OM0/IOTHY, pa3MHOXKeHUsl. PacripocTpaHeHye. BaxkHeliime
OTPSiZibl, TIPeICTaBUTEJTH.

Hapotpsa [OBosikogsinaiiue (Dipneustomorpha) — cBoeobpa3Hasi Tpyria ¢ BecbMa
TIPOTPeCCUBHBIMU UepTaMH TIPUCTIOCOOIeHuH K Ku3HU. OCHOBHBIE OTPSI/IbI, CEMEMCTBA, BU/IbI, UX
TIpM3HAaKY, brosioruueckre 0cobeHHOCTH U PacripoCTpaHeHue.

OcobeHHOCTH OpraHu3anuy nogknaacca Jlyuernepsix (Actinopterygii) Ha mpumepe okyHs. leneHue
TIOZIK/Iacca Ha Ha/IOTPsi/Ibl, OTPSIZIbI U MX BayKHEHILIMe Mpe/iCTaBUTeNH.

YepThl OpraHu3aliiu PeBHUX KUCTETIEPBIX PhIO B CBS3M CO CBOeOOpa3reM yC/IOBHM JKU3HU B
TIPeCHBIX BOZloeMax B KOHLIe T1a/ie030si. 3HaueHHe KUCTerepbiX phib /i TOHUMAaHKs
TIPOMCXOXKAeHUsI Ha3eMHbIX TT03BOHOYHBIX.

YcnoBusi xxu3HU puIb B BoAHOM cpefie. [IpuunHbl Murparuii. [TutaHue, 06beKThbl MUTaHUS,
TIpreMbl KOPMO/[00bIBaHUSI.

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

BeposiTHble (uoreHeTUeCKHe CBSI3U HU3IIMX UepernHbIX ¢ OecuepenHbiMU. [IBe BeTBU B
Pa3BUTHH YePeITHbIX: OeCUeFOCTHBIE U Ue/TFOCTHBIE.

dunoreHeTUeCKOe Pa3BUTHE COBPEMEHHBIX XPSIIeBbIX, KOCTHBIX PbIO U UX BEPOSITHbIE
TIpeJJKOBbIE TPYIIbI.

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

BakHeliive afianTaliiOHHbIe M3MeHeHUsl B TIOKPOBAaX, CKeJleTe U OpraHax JBM)KeHUs], B CUCTeMaxX
OpraHOB JbIXaHUsI, KPOBOOOPaIl|eHs], BbIJIe/IEHUS U Pa3MHOKeHUsT Ha3eMHBIX TT03BOHOYHBIX B
CBSI3U C J)KU3HbIO B HA3€MHO-BO3/YLLIHOW Cpejie.

OO6rmast xapakTepucTHKa Kinacca Amgubmii (Amphibia) B cBsi3u ¢ 3eMHOBOAHBIM 00pa3oM >KU3HU.
OCHOBHbIe UepThl OpraHM3al[MK Ha TIpUMepe JIATYIIKU.
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Ortpsiz, XBocTareie ampubun (Caudata) — HaMeHee CIieL[aIM3UPOBaHHAs TPYTINA )KUBOTHBIX.
HexkoTopbie uepThl opraHu3aiiuu 1 buonoruu. BaxxHeliive cemelCTBa, TIpeCTaBUTe/H, UepPThl
6uonoruu, pacnpocrpanenue. JKUBoTHbIe, 3aHeceHHbIe B KpacHyto kaury PB.

Otpsin be3norue amdpubuu (Apoda) - Hauboree crielfuaM3UpPOBaHHas ¥ IPUMUTUBHAS TPYTITIa.
UepTh! OpraHy3alyi, I71aBHbIe TIPe/ICTABUTE/TH, 0COOEHHOCTH pa3sMHOKEHHS M PaCipoCTpaHeHue.
Ortpsig BecxBocThie am¢pubuu (Ecaudata) — Hanbonee MHOrouMc/ieHHast U LIMPOKO
pacrnpocTpaHeHHas rpyrina. Beayiipe cemelicTBa, peACTaBUTeNH, YepThl OMOIOTHH,
pacripoctpaHeHue. JKUBOTHbIe, 3aHeceHHbIe B KpacHyro KHury Pb.

[TepBbie am¢pnbMH, YepThl UX CTPOEHUSI M BEPOSITHOTO 00pa3a >ku3Hu. YepTsl CX0ACTBa C
JPeBHUMM KHCTerepbiMy pbibamu. BeposiTHast CBSI3b ZipeBHUX aM(puOuii C CoOBpeMeHHbIMU
OTpsJjaMHU.

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

OcobeHHOCTH MUTaHWS, pa3MHOXKeHHs aM(pUOMii B pa3MYHBIX YC/IOBUSX cpesibl. HeoTeHusI.
['o0f0BOM LIMKJT XKU3HMU.

Ponb am¢rbuii B 6rorieHo3ax. 3HaueHue [Jij1st CeTbCKOTO0, JIECHOTO, PIOHOTO ¥ OXOTHHUUBEr0
xo3sificTBa. OxpaHa ampubuii. Bugbl 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.

XapakTepuCcTHKa PenTUINi KaK HU3IMKX aMHHOT. [IprcnocobsieHre K Ha3eMHOMY
CyILleCTBOBAHHIO, 0COO@HHOCTH OpraHU3aliy PenTUINI Ha TIpuMepe sill{epUL{bl.

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

Otpsig Yernyiiuatele (Squamata) — Haubosiee MHOTOUMC/IEHHAST ¥ HbIHE TIPOL[BETA0Ias TPyTIra
penrtunui. [TofoTpsizibl, T1aBHelIIMe Tipe/icTaBuTes . UepThl opraHv3aium, 61onoruy,
pacrnipoctpaHeHue. JKUBOTHBIe, 3aHeceHHble B KpacHyro kHury Pb.

Ortpsip, Kpokoguiiel (Crocodilia) — Hanbosiee BbICOKOOPraHU30BaHHbIE PeNTUINU. BaxkHeli1ve
CeMeiCTBa, BU/IbI, OMOJIOTHS, pacIipOCTPaHEHHe.

Otpsin Yepenaxu (Chelonia) — Harbomnee gpeBHMe CrieljdaM3UpOBaHHbIe TPYIITHI PETITHINM.
OcobeHHoCTH opraHu3anyu. [1ogoTpszAbl, ceMeliCTBa, BaXKHEHILINe TIPe/ICTaBUTeH, OMOJIOT S,
pacripoctpaHeHnue. JKUBOTHbIe, 3aHeceHHble B KpacHyro KHury Pb.

Vi3MeHeHVe yCIOBUi Cyll{eCTBOBaHUS MPECMBIKAIOIIUXCS B KOHLE Me303051 ¥ IPUUMHBI
BBIMUPAHUs OOJIBIINX TPYTIN PENTHIINM.

BeposiTHble MyTH BO3HUKHOBEHUS 1 3BOIOLIMY TepPBOSLLEPOB, Yepernax, KpOKOJU/IOB U
yellyiiuaTbix. VI3MeHeHHe yC/I0BUM CyllleCTBOBaHUS APEBHUX PENTU/INK U MPUYUHBI BBIMUPaHUS
OonbIIMHCTBA UX TPyNIL. 53. 3HaueHue (HaKTOPOB CPeAbI [Jisl CYIL{eCTBOBAHKS U PACTIPOCTPAaHEeHHsI
penTtunui. [Iutanve, pasMHOXXeHue, MJI0JOBUTOCTb. ['0/J0BOM LUK/ PeNTHIINN.

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

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

Oprassl JpIXxaHusl OTUL U UX cTpoeHue. [TonydyHKIMOHANbHOCTb [jbIXaTe/IbHOW CUCTEMBI.
3aBHUCUMOCTb paboThI /IbIXaTebHOM ¥ KPOBEHOCHOM CHUCTeM OT /IBUraTeIbHOW aKTUBHOCTH U
pa3MepoB Tesia NTUL. TernoKpOBHOCTh U MeXaHW3MbI TePMOJIETYISILIUH.

OcobeHHOCTH CTpOeHusi cKesieTa NTHLl. OpraHbl KpoBooOpalljeH!sl, UX CTPOeHHe U
(yHKLMOHMpOBaHHWe. 3HaueHue yC/I0)KHEeH!s1 HepBHOW CUCTeMbl IITHL.

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

Hapotpsig [Tunreussl (Impennes). OcobeHHOCTH OpraHM3aLiiy, BU/bl U UX pacrpoCcTpaHeHue.
O6pas3 >KH3HH.

Hapotpsiz beckuneBsie, unu CtpaycoBble ntviipl (Ratitae). IX 0CHOBHbIe OT/IMUMTE/IbHBIE YEPTHI.
PacripocTpanenue, 6uosnorusi.
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79.

80.

Orpsizg 'arapoobpa3sueie (Gaviiformes). ITpucriocobureibHbIe 0COOEHHOCTH OpPraHU3aL{uy U
obpa3za >ku3HU. Pacripoctpanenwue. [1Tuifpl, 3aHeceHHble B KpacHyto kuury Pb.

Orpsizg ITorankoo6pasnsie (Podicipediformes). OcobeHHOCTH OpraHU3aLyK, pPacrpoCTpaHeHNe.
IlpencraButenu. Buspl, 3aHeceHHble B KpacHyro kHury Pb.

Ortpsiz BypeBectHrkooOpasHbie (Procellariiformes). OcobeHHOCTH OpraHu3aLyy,
pacrnpocTpaHeHre U OCHOBHbIE CeMelCTBa, UX MpPe/CTaBUTEeH.

Orpsiz ITenmkanoo6passeie (Podicipediformes). OcobeHHOCTH OpraHu3aryy, paclipoCTpaHeHHe.
CemMelicTBa U UX Npe/CTaBUTETH.

Ortpsizg I'yceobpasnbie (Anseriformes). BakHeliiie ceMeiicTBa, MX OCHOBHBIE TIPE/[CTaBUTETH.
OcobeHHOCTH OopraHu3aly 1 buonoruu. 3HaueHe ryceo0Opas3HbIX B JUUHOM TIPOMBICTIE, B
CHIOpTUBHOM oxoTe. [IponcxokaeHne JOMalIHUX I'ycel, yToK. Buapl, 3anecenHsle B KpacHyto
KHUry Pb.

Ortpsip Cokonoo6bpa3snbie (Falconiformes). OcobenHocTy opranu3saruu u 6uosorun. IogoTpsizpl,
ceMeliCTBa U OCHOBHbIE BU/Ibl. 3HaUeHHe COK0JI000pa3HbIX B CeTbCKOM, JIeCHOM U OXOTHUYECKOM
xo3saucTBax. Buzpl, 3anecennsle B KpachHyro kaury Poccuu u PB.

Otpsin KypoobpasHsie (Galliformes). OcobHHOCTH opraHv3anyy. BaxkHelie ceMeicTBa U
npe/icTaBUTe/M. 3Ha4YeHHe UX B JUYHOM IpoMmbiciie. [IporcxoxjeHue JoMalllHUX Kyp, UHZeeK,
Liecapok u gp. IIpeacrasureny, 3aHeceHHble B KpacHyro kuury Pb.

Ortpsiz, KypaBneobpasusie (Gruiformes). OcobeHHOCTH OpraHu3anyy, OHOIOTUH U
pacrnpocTpaHeHre. BaxkHelillve cemelicTBa, pejcTaBuTend. Bupl, 3aHeceHHble B KpacHyto
kHury Poccuu u Pb.

Otpsizbl Prkankoobpasneie (Charadriiformes), Aucroobpasssie (Ciconiiformes). OcobeHHoCTH
opraHu3anyy, 6uonorun 1 pacrpocrpaHenusi. OCHOBHbIE ceMelCTBa M UX TIpe/iCTaBUTeN. Buibl,
3aHeceHHble B KpacHyro kHury Pb.

Ortpsizy CoBoobOpasHnsle (Strigiformes). OcobeHHOCTH opraHu3anun. BaskHeiiiie ceMeiicTBa,
npeacraBuTenu. Buabl, 3aHeceHHble B KpacHyro KHury Pb.

Ortpsiz, BopobbrHoo6pa3sHsie (Passeriformes). OcobeHHOCTH opraHu3aLuy, OUOIOTHH,
pacrnpocTpaHeHye. [ 1aBHeIre oJoTpsiAbl U peAcTaBuTeny. [IpakTuueckoe 3HaueHue
BOp0oObMHO0Opa3HeIX NTHLl. Brpl, 3aHeceHHsIe B KpacHyto kaury PB.

Otpsip Kykymikoo6pasHueie (Cuculiformes). OcobenHoctu 6uonorun. Iogotpsizbl. OCHOBHBIE
nipe/iCTaBUTe/IH.

Otpsin CtpwkeobpasHeie (Apodiformes). OcobeHHOCTH OpraHu3aluu, 6uosoruu. [ToaoTpsb U
OCHOBHBbIE UX Mpe/iCTaBUTe/IH.

Ortpsin Pakinieobpasubie (Caraciiformes). OcHoBHbIe IoA0TpsiAbl. O6pa3 >kKu3HU. YepThbl
opraHusauuu. Buzpl, 3aHeceHHble B KpacHyto KHUry Pb.

Otpsip Ositnoobpasnbie (Piciformes). Hanbosiee pacnipoctpaHeHHsbIe TipeAcTaByuTesid. O6pa3s
JKU3HU. 3HaUeHue [IST/IOB [/ JIeCHOTO XO35IHCTBa.

Brusinve akTopoB Ccpe/ibl Ha yC/IOBUS CyLLeCTBOBAHMS U PACcIpoCcTpaHeHus NTULl. [0f10BoM LMK
»ku3HU nTrL]. [IporpeccrBHbIE 0COOEHHOCTH X Pa3MHOKEHUs 1 SMOPHOHH3ALIMH.

[ITULBI OTKPBITO- U 3aKPBITO THE3AALLMeCs], KOJIOHUaIbHbIe U TeppyuTOopyaibHble. HacrkuBanue u
(hakTOpBI MHKYOAIMY, BLIKAPM/IMBAHHE U Pa3BUTHeE MTEHL[OB. ['He3/I0BOM Mapa3uTH3M U CTelleHb
€ro pacrpoCTPaHeHusl.

Ce3onnble Murpanuu ntuL. OceiiocTs, KOYEBKY, repeseTsl. VicTopuueckue U Ce30HHbIe
TIPUUVHBI [1€PeJIeTOB, UX XapakKTep, MyTH. 3aKOHOMEPHOCTH pa3MellleHHsl Ha 3MMOBKaX.

[TTuiibl cemetictB CuHuiieBbie, BeropkoBble, OBCsiHKOBBIe. [IpescTaBuTeny, 6uonorus,
pacrnpocTpaHeHHe

OO6r1iast XxapakTepuCTHKa Kinacca Miekoruratoiux (Mammalia) kak Hanbosiee
BbICOKOOPTraHM30BaHHbIX [I03BOHOUHBIX )KUBOTHBIX. OCHOBHBIE NIPOrPeCCHUBHbIE UePThI
OpraHu3aLuy.

Wudpaknacc Cymuarsie (Marsupialia), unmu Husiiue 3Bepu, Haubosiee pacripocTpaHeHHbIe
CeMelCTBa U TIpe/ICTaBUTe/H. XapaKTepHble Mopdosiornyeckre ¥ 6romornyeckrie 0CO0eHHOCTH
cyMyatbiX. PasMHOKeHUe U pa3BUTHE.
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82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

Otpsig OgHonpxoHbie (Monotremata). Oco6eHHOCTH OpraHM3alluK, OHOIOTHH,
pacnipoctpaHeHusi. OCHOBHbIE CEMENCTBA, NIPeJCTaBUTEH.

Ortpsiz Hacekomosigable (Insectivora). I'pyma, coxpaHuBIas HaubobIIy0 O/IM30CTh K APEBHUM
BBICIIMM MJIeKonuTaroiiuM. OcobeHHOCTH UX cTpoeHusi. OCHOBHBIe ceMelCTBa U MpeJiCTaBUTeH.
Pacripoctpanenue.

Otpsiz Pykokpreuibie (Chiroptera). O6iijast xapakTeprcTrKa. OCHOBHBIE TTOJOTPSIbI,
npezcTaButenu. Crieruyueckrie YepTbl OPUEHTALUHN B CBS3H C JIeTAIOIUM 00pa30M >KHU3HH.
Buppl, 3aHeceHHble B KpacHyr0 KHUTY Pb.

Ortpsiz ITpumats! (Primates). Ob1ijast aHaTOMUYecKast XapakTeprcTHKa. CHUcTeMaTrKa M SKOJIOTHSL.
Ortpsiz, 3aiiieobpasnsie (Lagomorpha). Ob1jast xapakTepucTuka. [IpakTiuueckoe 3HaueHUe
OCHOBHBIX BU/I0B. Br/ibl, 3aHeCeHHbIe B KpacHY0 KHUrY Pb.

Ortpsip ['poizyHsl (Rodentia). O61ijasi bruonoruueckasi U aHaToMo- (hHU3HUOI0rUecKast
XapakTepucTvka. OCHOBHBIE CeMeMCTBa U UX NpejcTaBuTed. [IpoMbIC/IOBOe 3HaUeHVe TPBI3YHOB.
Buppl, 3aHeceHHble B KpacHYyr0 KHUTY Pb.

[TpucriocobeHus K NMepe>KHBaHKI0 HeOIaronpUsITHRIX YC/IOBUH (CIIsTUKa, MUTPALiUY, 3aracaHue
KOPMOB, O’KMDeHHe, MMHbKA). KosiebaHusi unc/ieHHOCTH U WX TIPaKTHYecKoe 3HaueHue
miekoruTarormux. 89. Orpsii Kutoobpasnsie (Cetacea). OCHOBHBIE MOOTPSI/IbI, CEMEICTBA,
TIpe/iCTaBUTE/N U UX XapaKTepucTHKa. PacpocTpaHeHue.

Otpsig Xuissle (Carnivora). OCHOBHBbIe ceMelCTBa. [ 1aBHelIIMe TIpe/iCTaBUTeNH,
pacrpocTpaHeHre, 610JIOTHs, X035HCTBeHHOe 3HaueHre. BpeiHble XuIllHbIe U O0ph0a C HUMHU.
Ortpsiz JIacronorue (Pinnipedia). O61jast XapakTepuCTHKa OTPsifia, OCHOBHBIX CEMEICTB U UX
nipefcTaBuTesied. IIpombiciioBoe 3HaueHue.

Ortpsim Xo6oTHbIe (Proboscidae). O61iiasi XxapakTepUCTHKA OCHOBHBIX CEMENCTB U
npefcTaBuTesield. PacnpocTpaHeHue.

Ortpsiz [TapHoKombITHBIE (Artiodactyla). O61jasi XapakTeprUCTUKa OCHOBHBIX MOAOTPSIZIOB,
CeMEeNCTB U npejcTaBuTesield. VX 3HaueHe B IPOMBIC/IOBOM M CIIOPTUBHOM 0x0Te. Buppl,
3aHeCeHHbIe B KpaCHYH KHUTY Pb.

Otpsz HenapHokornbiTHbIe (Perissodaectyla). XapakrepucTrika 0CHOBHBIX CEMEWCTB U UX
npefcTaBuTesield. PacnpocrpaHeHue.

BeposiTHbIe MpeiIKU MJIEKOTIMTAIOLUX CPeJiv APEeBHUX penTuinii. UepThbl opraHu3aruy,
obecreunBaroIyie MPOrpeCcCUBHYIO IBOJTIOL[HI0 M/IEKOTTUTAIOIINX.

YcnoBusi CylieCTBOBaHUS U 001ijee pacripoCcTpaHeHHe M/IeKOTIUTAIOINX. DKOJIOTHYeCKUe TPYTIbI
3Bepeii 1 0COOEHHOCTH WX OPraHU3aliy B CBSI3U C YCIOBUSIMU MX JKU3HU.

[TpomebiciioBbie 3BepH. [1yIIHOM, AUYHBIN, MOPCKOH, 3BepOOOMHBINA TIPOMBIC/IBI, X OHOIOrUecKre
OCHOBBI 4 3HaYeHNe B HaPOJHOM XO3sMCTBe. [loMalliHie )XMBOTHBIe, UX ITPOUCXOXKEHHe,
Orosioruueckrie TPeAroChIKK 0/0MallIHUBAaHUST M/IEKOTIUTAFOIIUX.

TomoBot UK/ >ku3HU. 3UMOBKa. KoiebaHUsT YMC/IEeHHOCTA MJTEKOTTATAFOIIINX.

O6pa3er] ’K3aMeHaIMOHHOTO OusieTa

MWHOBPHAYKU P®
OENEPAJIBHOE 'OCYOJAPCTBEHHOE BHO/DKETHOE
OBPA3OBATEJIBHOE YUPEXIEHWE BBICIIEI'O OBPA3OBAHUA
«YOUMCKNI YHUBEPCUTET HAYKU 1 TEXHOJIOT'MI1»
BUPCKUU ®UJIVAJTT YYHuT
Kadeznpa 6uonoruu, 3K0/10ruu U XUMHUA

HJucuurmza: brosorus v sko/orus Kypcossle 5k3amens! 20 -20__ 1.
JKVBOTHBIX Haripasnenue 05.03.06 Okonorus v
ouHasi popma oOyueHUs IIPUPOJOTI0/Ib30BaHNe

1 Kypc 2 cemecTp [Tpoduns: ITpupoaononb3oBaHue

JK3aMeHaIrMOHHbIH OuteT Ne 1
1. OG6irjast XapaKTepUCTHKA THITAa XOPOBBIX K KX MECTO CPeJy JIPYTUX THUIIOB KUBOTHOI'O
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1japCTBa.

2. Otpspg Yepenaxu (Chelonia) — Hanbosiee JpeBHUe Crielja/i3UPOBaHHbIe IPYTIITbI
pernrtiinii. OcobeHHOCTH opraHu3aiuu. [10J0TpsIbl, CeMeliCTBa, BaXKHEHIIe
TipeZicTaBUTesNN, OMOOTYs, pacripocTpaHeHue. JKUBOTHBIe, 3aHeCeHHbIe B KpacHyr0 KHUTY
PB.

3. PewmTs Keiic-3asauy

[ata yTBep)KaeHus:: __.__. 3aBeayroiyii Kadeapoi

Metoguueckre MaTepuabl, Orpe/enstoliye MpoLefypy OlleHUBaHMs OTBeTa Ha 5K3aMeHe

Kpurepusimu oLjeHUBaHUS SIB/ISIOTCS 0asIibl, KOTOPBIE BBLICTABJISIOTCS 3a BU/IBI eSTETBHOCTH (OL[eHOYHbIe
Cpe/ACTBa) MO0 WTOraM M3yueHUsl MoOAy/ed (pa3fe/ioB AUCLIUILIIMHGI), epeUrCcIeHHbIX B PEUTHUHI-TI/IaHe
JVICLIUTIIMHBL: TEKYIIHI KOHTPOJb — MakcuMyM 40 6arioB; pybesKHbIN KOHTPOJb — MakcumyMm 30 6arios,
TrioolpuTesbHbIe Oanbl — Makcumym 10.

ITpu onjeHKe OTBeTa Ha SK3aMeHe MaKCMMa/bHOe BHUMaHHe [JOJDKHO yAesIsTbCSI TOMY, HACKOJIBKO TIOTHO
PacKphITO CoZlepyKaHue MaTepyalsia, YeTKO U MPaBWIbLHO JjaHbl OIlpe/ie/ieHus], PaCKpPbITO COJep)KaHue
TIOHATHMN, BEPHO JIA UCII0/Ib30BaHbl Hay4YHbIe TEPMUHBI, HACKOJIBKO OTBET CaMOCTOSATE/IbHbIN,
WCTI0/Ib30BaHbl JIM paHee MpUobpeTeHHbIe 3HAHWS, PACKPBITHI JIU PACKPBITHI TPUYMHHO-C/IeJCTBEHHbIe
CB$131, HACKOJIBKO BBICOKWI YPOBEHb YMEHMsI OIlePUPOBAHUs HAyUHbIMU KaTeropysiMy, aHaivsa
vH(OopMal1H, B/laZleHHs HaBbIKaMU NPaKTUUYeCKOU J1esITe/IbHOCTH.

Kpurepuu onenku (B 6a/1ax):

- 25-30 6a/1/10B BBICTAB/ISIETCS CTY/IEHTY, €C/IU CTYZeHT Jia/l TIoHbIe, Pa3BepHYThie OTBETHI Ha BCe
TeopeTHUeCKHe BOIIPOCHI OrieTa, IPOAEeMOHCTPUPOBA 3HaHHUe (YHKIIMOHATBHBIX BO3MO)KHOCTEH,
TePMHUHOJIOTYH, OCHOBHBIX 3/IeMEHTOB, yMeHVe IIPUMEHSITh TeopeThUYeCK1e 3HaHUS [PY BbITIOJIHEHUU
NpakTUUeCcKuX 3a7aHnii. CTyzeHT 6e3 3aTpyJHEeHUI OTBETU/I Ha BCE /IOTIOTHUTE/TbHBIE BOTIPOCH.
[TpakTHyeckast YacTb pabOTHI BBITIOJTHEHA TIOIHOCTHIO Oe3 HeTOYHOCTe! 1 OIINO0K;

- 17-24 6a/1/10B BBICTAB/ISIETCS CTY/IEHTY, €C/TM CTYZI€HT PACKPBLT B OCHOBHOM TeOpeTHYeCKHe BOTIPOCHI,
O/JHAaKO JIOMYy1Ll{eHbl HETOYHOCTH B OTpe/ie/IeHUU OCHOBHBIX MOHATHI. [Ipy oTBeTe Ha JONONHUTETbHbIE
BOIIPOCHI /I0MyI[eHbI HeOobIre HeTOYHOCTH. [1py BBITIOTHEHNY TIPAKTHYeCKOM YacTy paboThl
JIOTy11[eHbl HecylljeCTBeHHbIe OINOKY;

- 10-16 GanioB BHICTAB/SIETCS CTYJEHTY, €C/IA TIPH OTBETe Ha TeOPeTUUYEeCKHe BOTIPOCHI CTYZeHTOM
JIOTTY11[eHO HeCKOJIbKO CYIIleCTBeHHBIX OIIMOOK B TOJIKOBAHWU OCHOBHBIX TIOHSITHH. JIOTHKa U MOTHOTa
OTBeTa CTPAJal0T 3aMeTHBIMH U3bssHAMU. 3aMeTHBI MPO0Oebl B 3HAHUK OCHOBHBIX METO/IOB.
TeopeTryeckre BOIIPOCHI B L[e/IOM U3/I0KeHBbI JOCTAaTOUHO, HO C IIPOIlyCcKamMu Marepuasa. Mimerorcs
NPUHLIMIIMA/IbHBIE OIIMOKH B JIOTHKe MTOCTPOeHHsI OTBeTa Ha Borpoc. CTyZeHT He perus 3a/iauy Wi Ipu
pellieHUH AOMyIeHbl rpyObie OMOKMY;

- 1-10 6a/1/10B BBICTAB/ISIETCS CTY/I€HTY, €C/T OTBET Ha TeOpPeTHUeCKHe BOTIPOCHI CBU/IETEbCTBYET O
HEerOHMMAaHWU U KpaiiHe HeroJIHOM 3HaHUM OCHOBHBIX MOHATHN U MeTozioB. O6HapyK1BaeTCst
OTCYTCTBHe HaBBIKOB ITIPUMEHEHHs] TeOPeTUYeCKUX 3HAaHWHU TIPU BBITIOJTHEHUU NTPAKTUYeCKUX 3a/JaHuM.
CTyzileHT He CMOT OTBETUTb HU Ha OZIMH [IOTIOJIHUTE/bHBIN BOTIPOC.

[MepeBof orjeHku 13 100-6a/11bHOM B ueTbipexba/uIbHYHO MPOU3BOJUTCS CIeyIOLIUM 0bpa3oM:
- ot/uHO — 0T 80 10 110 6astoB (Bk/IrOUast 10 moolpuTe/bHBIX OaiioB);

- xopoiiio — oT 60 10 79 6anios;

- YIOBIETBOPUTENILHO — OT 45 710 59 6asios;

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

1.3. PeMTHHI-TVIaH JUCIUILIHHBI
Tabsuria epeBosia 6asyIoB TEKYIET0 KOHTPOJIS B 0a/UIbl peUTHHTa
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PelTUHT-IIaH JUCHUIIIUHLL IpeacTaBaeH B IIpunokenuu 1.

2. YueOHO-MeTOHUECKOEe H HH(OPMAIHOHHOE 00ecrieueHHe AU CIUTTHHBI

5.1. ITepeueHb OCHOBHOM U /JOMO/THUTE/IGHOM yUeOHOU JIMTepaTyphl, He00X0UMO¥ /ISl 0CBOEHHSA

w

1.

AUCLIUI/IMHBI
OcHoBHas 1uTeparypa
XapnamoBa, M.H. 3oo50rysi Ha3eMHbBIX TI03BOHOYHBIX B I10JIEBBIX YC/IOBUSIX : yueOHOe mocobue /
M.H. XapsiamoBa ; MuHrcTepcTBO 00pa3oBaHus U HayKu Poccutickoit Pepepariuu, MypmMaHCKuUi
roCy/lapCTBeHHbIV T'YMaHUTapHbI yHUBepcuTeT. - Mypmanck : @I'BOY BIIO «MypmaHckni
roCy/lapCTBeHHbIM TYMaHUTapHbIA yHUBEpcUTeT», 2016. - 102 c. - URL:
http://biblioclub.ru/index.php?page=book&id=438882
bynyxto, H. I1. 3oonorus 6ecrio3BoHounbix [H.I1. BynyxTo ; A.A. KopotkoBa .— M.|bepnuH :
HOupexkT-Menua, 2016 .— 129 c.— <URL:http://biblioclub.ru/index.php?page=book&id=443843
[TapoBa M.X. 3oo0sorus 6ecno3BoHouHbIX. - M.: Biaagoc, 1999.- 592 c. Illankun B.A. u zp.
Konomuiiues, H. 3oo5orus mo3BoOHOUHBIX. Y4eOHasi MpakTHKa : yuebHoe rocobue / H.
Konomwtiities, H. IToaay6Has ; MuHKcTepcTBO 00pa3oBaHus U Hayku Poccuiickor denepariyy,
denepanbHOe rOCyIapCTBEHHOE OIOPKeTHOe 00pa3oBaTe/IbHOe yUpek/ieHHe BhICILIETO
npodeccroHansHoro obpasosanus «JEPEIIOBELIKIN I'OCYIAPCTBEHHBIN
YHUBEPCUTET», ®akyneret 6Hosioruu U przrdeckoi KynsTypsl. - Uepernoser] : Vi3gaTenscTBO
4ury, 2014. - 170 c. - URL: http://biblioclub.ru/index.php?page=book&id=434803

Jlono/IHUTe/ IbHAA IMTeparypa
®enuenkor H.I', Kyriun FO.H., I'agaposa ®.M., Kymiun H.I". ITtuie! bamkoprocrana. bupckuii
¢uman BI'Y. - 2017. - 255 c.
YynuHosa, T. I1. TecTsl 10 3001m0run 6eCrio3BOHOUHBIX [D/1eKTPOHHBIN pecypc]: yueb.-MeTof,.
nocobue / T. I1. YyaunoBa; Bupckast rocyapcTBeHHast CoLMaIbHO-TIearoruueckas akaJeMmst, —
Bupck: BI'CITA, 2011. — 3eKTpoH. Bepcys med. mybiukanyu. — [JoCTyI BO3MO)KeH yepe3
OnekTpoHHYI0 6MbmMoTeKy baml'y.
https://elib.bashedu.ru/dl/corp/ChuganovaTestPoZoologiiBespozvonoch.UchMetPos.2011.pdf
Kytaun H.I. YueGHo-MeToquueckoe 1ocobue 1o 300/10THH
no3BoHouHbIX/H.I". KyTmmn,I. /1. Bunorpaznos; ®enep.areHct.no obpas.; bupl'CIIA.-
bupck:bupI'CITA. 4.1.-2007.-47c.

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

nporpaMMHOro OGQCHE'-IEHI/IH, HEOGXOJI[I/IMBIX AJIsA OCBOEHHUA JUCIIUIT/IMHbI

HayuHnast anekrponHasi 6ubmoreka eLIBRARY.RU [OnekTpoHHbI# pecypc]. — Pexxum goctyma:
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7.
8.
9.

10.
11.

6.

https://elibrary.ru/.

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

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

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

Poccutickasi rocynapcTBeHHasi OubmoTeka [OneKTpoHHbIN pecypc]. — Pexxum goctymna:
https:/www.rsl.ru/.

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

HatmoHasnbHas niatopma oTKpeIToro oopa3oBaHust npoed.ru [DieKTpoHHBIHN pecypc]. — Pexxum
pocryna: http:/npoed.ru/.

OnekrpoHHoe obpa3oBaHue Pecrybmku Baiikoproctan [O1eKTpoHHbIHN pecypc]. — Pexxum
pocrymna: https://edu.bashkortostan.ru/.

WHpopmarmoHHo-npaBoBoi noptan ['apanT.py [DeKTpoHHbIN pecypc]. — Pexxum pocrtyna: http://
www.garant.ru/.

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

https://e.lanbook.com
http://biblioclub.ru/

IIporpaMMHoe obecrieueHue

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

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

ACD/ChemSketch - BecrinatHast iuiieH3us https://www.acdlabs.com/solutions/academia/
MaremaTtnueckuii naker Maxima - becriiatHast ivieH3ust
http://maxima.sourceforge.net/ru/index.html

Maremaruueckuii naket Scalib - becriiatHas nutiensus https://www.scilab.org/about/scilab-open-
source-software

bpay3ep Google Chrome - becriiaTHas uiieH3ust
https://www.google.com/intl/ru_ALL/chrome/privacy/eula_text.html

Fenix server academy - /JoroBop 6/ ot 06.09.2018r.

Bpayzep Anpekc - becrinatHas vieH3us https://yandex.ru/legal/browser_agreement/index.html
YIIP3A "3Okonor" 4.0, Mogyns "3acTtpoiika u Beicota", mogymns "['MC-Cranpapt” - JoroBop
Ne33-VIII-2018 ot 30.08.2018r.

Pascalabc, Pascal ABC.NET - becriiatHast nutieH3ust https://pascal-abe.ru, http://pascalabc.net
[Tporpamma zsisi 06paboTku ssMp crieKTpoB SpinWorks - BecrinatHast muiieH3ust
https://fen.nsu.ru/nmr/index.php?option=com_content&view=article&id=3&Itemid=4

MarepuanbHO-TeXHHYecKasi 0a3a, HeoOxopuMasi /i/isi OCYIIeCTB/IeHHsI 00pa30BaTe/IbLHOTO

nponecca 1mo JuCijuIiiJinHe

HaumeHnoBanue Bup, 3anaTumn HaumeHoBaHue 060py0BaHws,
crieLiaIu3upOBaHHbIX MpPOrpaMMHOr0 0becrieueHust

ayIUTOpUii, KAOMHETOB,
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naboparopuit

Ayputopus 11(b®)

JlexunoHHast, CemuHapckas, s
KypPCOBOTO ITPOeKTUpOBaHus, [11s
KOHCY/IbTalMH, [I/11 KOHTPO/S U
arrecralyu

KommyTarop d-link , ucrounvk
OecriepeOOHOTO MUTAHUS apc,
KOMITbIOTephI B cbope, yueOHast
meberb, IOoCKa.
[TporpammMHoe obecrieueHue

1. ACD/ChemSketch

2. Maremarruyeckuii TlakeTt

Maxima
3. Maremarvueckuii makeT
Scalib

4. Fenix server academy
YTIP3A "3Okosor" 4.0,
Mogyns "3acTpoiika u
BbIicoTa", moayns "T'MC-
Crangapt"
6. Office Professional Plus
7. Pascalabc,

Pascal ABC.NET
8. Ilporpamma gsi

00paboTKH SIMp CITEKTPOB

SpinWorks

v

Aynutopusi 24(BD)

st xpaHeHuUs1 060py/[0BaHUS

KommnbroTepsl B cOOpKe, TIPUHTED
canon 2900, npuntep kyosera
2235, npunHetp kyosera 2135,
nipuHetp brother, kcepokc canon
fc-206, Bechl 3/1eKTPOHHBIE, BEChI
cB-200, My/IBTUMEIUATIPOEKTOP
vivitek, HuTpaTomep
MOPTaTUBHbIA HUTPAT-TECT,
HUTPAT-TECT 2 CO3KC, HOYTOYK
asus, TepMOTUrpoOMeTp testo 622,
XOJIOAW/ILHUK pozZis cBusra 445-1,
5KpaH MPOEKLMOHHBIN Ha
TpeHore, yueOHO-MeToANYeCKast
nuteparypa, ouHoKb 6111 10x40,
BeChl HaroJIbHbIE,
3/1eKTporiaHeb-KoHBeKTop ballu
camino bec/v(vr)-2000.
[TporpammHOe obecrieueHye

1. Office Professional Plus

2. Windows

Ayputopus 32(bD)

JlexunoHHast, CemuHapckas, s
KypCOBOI'0 IPOeKTUPOBaHus, /115
KOHCY/IbTalMH, [I/11 KOHTpO/S U
arTecTalyu

Iocka, TeneBu3op lg, yueOHo-
HamisgHbIe mocobusi, dvd+vhs 1g
dck 767, yuebHast meberb,
MarHuTo(oH 371bda, CKeneThl
JKUBOTHBIX.

Aynutopus 32a(b®P)

[yt XxpaHeHus1 000py0BaHUs

Hacagka gemoHcTpalioHHasi,
TepMOCTAT C BO3AYLIHbIM
oxJakaeHuem, checker
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KapMmaHHbIN ph-metp (6e3
nogBecku), chasklemp
TepMOMeTP JIeKTPOHHbIH -
50+150 c/c, 1c, 610K
BOJIOKOHHOTO OCBETUTeJIS,
BHZIEOCHCTEMA
resibIOKyMeHTHUpYtolas gl-2,
nanbHoMep leicf disto d210,
Kamepa /1Jisl BepTUKa/IbHOTO
anekTpodopesa, Kamepa yd-
OakTepuLIUAHAs AJis1 XpPAHEeHUST
CTepWILHOTO UHCTPYMEHTA,
KOMIUIEKTBH3yaJTU3alvu C
1udpoBoii hoTokamepoit
1,75,25,20,20,0050, MUKpOCKOIT
6uonam p-15, MUKpPOCKOTT
levenhuk d21 ng, mukpockor M6p,
MUHU-IKCIIpecc-1abopaTopust
"nyesnka-y', MUHU-3KCIIpecc-
naboparopus "muenka y/6mo",
MUHH-3KCITpecc-j1abopaTopust
"nyeska y/mousa"",
MyJIbTUMeAuarpoekTop lg ds 125,
ckaHep, ckaHep hp scanjet 2300,
TPeHa)xep MaKCuM 3,
LeHTpudyra, [1udpoBoit
dotoanmapat olimpus fe-120,
ceiid, HOyTOYK lenovo idealpad
320-151ap pent n4200,
KOMITbIOTEp B cOOpKe, yueOHO-
MeTo/[uuecKasl IUTepaTypa,
BUjleokamepa sony dcd 92e, Bechl
TexHU4ecKue, AUKTOGOH philips
digital volce tracer 1fh7655,
KOJIbLIEBOM OCBETHUTE/b Oe3
PEry/IMpPOBKU SIPKOCTH,
MHKPOCKOIT MOC-2, MUKPOCKOIT
ouosam.

Aynutopus 41(b®) JlekumonHas, Cemunapckas, g | [locka, My/ibMeMaripoekTop,
KOHCY/IbTaLWH, [171s1 KOHTPOJIsSi U | HACTeHHBIM KpaH, yueOHast
aTTecTalyu mebeb.

Aynutopus 42(BD) [7nist camocTosiTe/IbHOM paboThI YuebHast Mebeib, KOMIBIOTEPHI B

cbope, mpuHTEp canon, yueOHO-
MeTo/uueCcKre MaTepuarbl.
[TporpammMHOe obecrieueHue

1. Office Professional Plus
Windows
bpaysep Google Chrome
Bpaysep Anpexc
YIIP3A "3Oxonor" 4.0,
Mopyns "3acTpoiika u

A WN
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BbIcoTa", Moayns "TUC-
Crangapt"
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