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YTBEPKJIAIO:
Jekan ¢axynpreTa OHOJOTHIECKOro

akyapTeT N
'/O.C. [Nopenkuit
MoAnUucCh
AT Ay W&M 2020 r.
MII

[Iporpamma aucuumuinabl  «CeHcOopHass (U3MOJIOTHS» COCTaBI€HA HAa OCHOBAHUHU
denepanbHOrO TOCYIAPCTBEHHOTO 00pa30oBaTEIbHOTO CTaHAapTa Bhicmiero oopazoBanus (OI'OC
BO) nampasnenus noaroroBku 06.04.01 buonorus, yrBep)kKIeHHOro mnpuka3oM MuHucCTEpcTBa
obpazoBanusi u Hayku Poccuiickoir ®enepammu ot 23 ceHtsaOps 2015 1. Ne 1052,
3aperucTpupoBaHHbIM B MunucrepctBe roctuiud P® ot 8 oxts6pst 2015 r. Ne39224; Tlopsinka
opraHMzanuu  y4eOHOro  mpolecca B 00pa3oBaTeNbHBIX  OPraHU3alMSX  BBICIIETO
npodeccuonanbHoro odpasoBanus Joneukoit Haponnoit PecyOnuku, yTBEp A€HHOTO MPUKa30M
MunucrepctBa oopazoanus u Hayku JIHP Ne 1171 ot «10» Hos6pst 2017 r.; yueOHOTO MiaHa u
OCHOBHOI 00pa30oBaTeNbHON MPOrpaMMbl MarucTparypbl «DH3UOIOTHS YeIOBEKa U KUBOTHBIX»
HampaBieHuss mnoarotoBku 06.04.01 bwuonorus, paspaboranasix B ['OY BIIO «JloHenkuii
HAI[MOHAJIbHBIA YHUBEPCUTET>.

PazpaboTuuk:

JlomxHOCTh JIOLEeHT, K.0.H. I.A. ®pornosa

[Iporpamma y4eOHOM AMCIHUIUIMHBI YTBEpXKJACHA Ha 3acefdaHuu Kadbenpbl (U3HOIOTHH
YCJIOBCKA U )KUBOTHBIX

[Iporokon Ne 14 ot "14" anpens 2020 r.
3aB. kadempoii o= '_/ JONEHT, K.Mea.H. Tpym B.B.
[Iporpamma y4eOHOW AMCHUIUIMHBI OJO0OpeHa Yy4eOHO-METOIUYECKON KoMHccuein

Ouosornueckoro GakynbTeTa

[Tpotokon Ne 6 ot “17” anpens 2020 r.

[Ipencenarens yaeOHO-METOIUUECKON A
KOMHCCUU (paKyIbTeTa IIpokonenko E.B.
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1. OBJIACTH IPUMEHEHUA U MECTO JUCHUIIJIMHBI B YYHEBHOM ITPOLECCE

OOs3arenbHas AMCUMIUIMHA BAapUaTHBHOM YacTH NpoQecCHOHaIbHOro OJ0Ka y4uyeOHOro
miaHa HampasieHus noarotoBkd 06.04.01 buonorus. M3yuenue mucuurummabl «CeHCOpHas
¢u3noIOrHs» OCHOBBIBACTCA Ha 0a3e AUCHUIUIMH: (PU3UOJIOTHS YeJIOBeKa U KUBOTHBIX, OMO(pHU3NKa,
bu3noIoTHsl CUHATICOB. SIBIISIETCSI OCHOBOW Il MPO(eCCHOHAIBOHON JesATENHbHOCTH. 3HAHWS,
NOJIy4YeHHBIE NMPHU H3ydeHUH Kypca «CeHcopHas (GpU3HONOTHsS», GOPMHUPYIOT Y CTYJACHTOB 3HAHUS
OTHOCHUTEJIBHO (QYHKIIMOHHUPOBAHUS CEHCOPHBIX CHCTEM Ha PA3HBIX YPOBHAX UX OpraHH3aLlUH.

2. CTPYKTYPA JUCHUIIJIMHBI

. ouHast opma 3aouHas Gpopma
XapakTepucTuka yueOHOU JUCIUTINHBI
oOyJeHus o0y4eHus
Hanpasnenue noaroToBku 06.04.01 buonorus
Marucrepckas nporpamMmma @uU3HOJI0rUs YeI0BEKa U KUBOTHBIX
O6pazoBarenbHasl mporpaMma aKaJeMH4ecKas MarucTparypa
KBanmduxarms MarucTp
KonnuecTBo conepaTenbHbIX MOJTYJICH 5 coneprKaTesbHbIX MOJyseH, 18 Tem
JvcuuninuHa BapuaTUBHOM 4acTH
Jucnunnuza 6a30B0# / BapuaTUBHON YacTH npodecCHOHAIBHOTO 00Ka MO BRIOOPY CTyICHTA
00pa3oBaTeNbHON MPOTPAMMBI oOpa3oBaTenbHOU porpamMmMel BO o
HarnpasieHuto 06.04.01 buonorus

DopMBI KOHTPOJIS MOOYIbHBII KOHMPOIb, IK3AMEH

ToKasaTen ouHast (opma 3aouHas Gpopma

oOyJeHus 00yJeHus
KonnuecTBo 3a4eTHBIX equHUI (KPEAUTOB) 2 2
KonnuecTBo yacoB 72 72
I'ox moaroroBku 2 2
Cemectp 3 3
KonuuecTBo yacoB
- JICKITMOHHBIX 14 2
- MPAKTUYECKUX, CEMUHAPCKUX
- 1a00paTOPHBIX 14 4
- CAaMOCTOSITEIILHOM pabOTHI 44 66
B T.4. UHANBHUIYAJIbHOE 3aJaHHE
HenenrHoe KOJIMYECTBO 4acoB, T.4. 5,1
ayJIUTOPHBIX 2

3. OIIMCAHUME JUCIMITJIMHBbI
Ieau u 3agaun

Ileny: GopmupoBaHHE Yy CTYICHTOB OOIIEH TEOPETUYECKON KapTUHBI CTPYKTYPHOM
opraHu3anuy 1 GyHKIMOHUPOBAHUS CEHCOPHBIX CUCTEM B LIEJIOM U OTJENbHBIX €€ COCTaBIISIONIIUX,
NOHUMaHHE MEXaHW3MOB pabOTHl CHUCTEM Ha YPOBHE BOCIPHATHS CUTHANA, €ro TPaHCIYKIIMH,
nepeaadr 1 00pabOTKHU B IIEHTPAITHHOW HEPBHOM CHUCTEME.

3aoauu: 3axmoyvaercs B (OPMUPOBAHUM y CTYIEHTOB HABBIKOB HCIOJIB30BAHHS MOTYYEHHBIX
TEOPETUYECKUX 3HAHMM HA IPaKTUKE U YCBOGHHWE METOAMK HCCIENOBaHUSA (YHKIMOHUPOBAHUS
CEHCOPHBIX CUCTEM M B3aUMOECHUCTBHS aHATIU3aTOPOB.
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TpeboBannsi K pe3yjabTaTaM OCBOeHHMSI JUCHUIIMHBI. [Iporiecc m3yyeHUs NUCHUTUIAHBI
«CeHcopHasi pU3NO0JIOTHsA» HaNpaBieH Ha (POPMHUPOBAHUE PJIEMEHTOB CIEAYIOMIMX KOMIETEHIIUM
B coorBerctBuM ¢ PI'OC BO P® mno nanpasinenuto mnoarorosku 06.04.01 buonorus
(maructepckast nporpamma «OU3N0IOTHS YeTOBEKa U )KUBOTHBIX »):

a) oowexkynomypuvix (OK):

OK-1: crtocoOHOCTBIO K a0CTPaKTHOMY MBIIIJICHUIO, aHATIN3Y, CHHTE3Y;

0) oowenpogpeccuonanvnuix (OIIK):

OIIK-3: roTOBHOCTBIO MCTIOIB30BaTh (hyHIaMEHTaIbHBIC OMOIOTHYECKUE TIPEICTABICHHS
B chepe nmpodeccrHoHaTbHOM AeATENFHOCTH sl TOCTAHOBKH U PEIICHHUS HOBBIX 33]1a4;

OIIK-4: cnocoGHOCTBIO CAaMOCTOATEIFHO aHAM3UPOBATh UMEIOIYIOCS MH(OpMAITHIO,
BBISIBIISITH  (DyHIaMEHTaJdbHBIE TPOOJIEMBI, CTaBUTh 3a/ady ¥ BBINOJHATH IIOJIEBBIC,
nabopaTtopHble OHOJOTMYECKHE MCCIEAOBAHUS TPU PpEHICHUH KOHKPETHBIX 3aJad ¢
UCIIOJIb30BAHUEM COBPEMEHHOM  ammaparypbl M BBIYUCIUTEIBHBIX CpPEJCTB, HECTH
OTBETCTBEHHOCTb 32 Ka4€CTBO padOT U HAYYHYIO TOCTOBEPHOCTh PE3YyJIbTaTOB;

B) npogpeccuonanvuvix (I1K):

HAYYHO-HMCCJIe0BaTeIbCKAS 1eSITeIbHOCTh:

[1K-3: CcrmocOOHOCTBIO NPUMEHSTh METOAWYECKHE OCHOBBI  IPOCKTHPOBAHUS,
BBITIOJTHEHUSI TOJIEBBIX U JIAOOPATOPHBIX OHOJOTMYECKHX, SKOJOTMUECKHUX HCCIETOBaHUM,
MCII0JIb30BaTh COBPEMEHHYIO anmnapaTypy U BBIYMCIUTENIbHbIE KOMIUIEKCHI (B COOTBETCTBUU C
HaIpaBJIEHHOCTHIO (TpoduIIeM) MPOrpaMMbl MAarUCTPATYPHI).

B pe3yabrare uzydyenusi y4eOHOM IMCHUIIMHBI CTYAEHT 10JIKEH

OpueHmuposamvpcs B Kpyre OCHOBHBIX IPOOJEM, BO3HHMKAIONIMX TIPH HCCIEAOBAHUU
(YHKLIIMOHUPOBAHUS CEHCOPHBIX CUCTEM;

3Hamb MEXaHU3MbI BOCIIPHATHS CUTHAJIA, €r0 TPAHCIYKIIUH, IPOBEACHUS U 00pabOTKH;

YMemb TIOAOUPATh METOJBI MCCIEAOBAHMS CEHCOPHBIX CHCTEM M OIICHMBAThH IOJIY4YECHHBIC
pe3yIbTaThI;

61adems 3HAHUSAMHU KacaTeIbHO 0COOEHHOCTEH (YHKIIMOHMPOBAHUS CEHCOPHBIX CHCTEM Yy
KHMBOTHBIX OPraHW3MOB PAa3HbIX TAKCOHOMHYECKUX TPYNI M METOAMKAMH HCCIIECIOBAHUS
CEHCOPHBIX CUCTEM.

4. COJEPKAHME JJUCUMIIIMHBI U ®OPMBI OPTAHU3ALIMM YYUEBHOI'O
MPOLIECCA

IHopsaaxoBbIi HOMEP H Kparkoe cogep:kanue TeMbl
TEeMA

Cooeporcamenvhutit modyns 1
OBHIUE MMOHSTUSA Ob AHAJIM3ATOPAX

Tema 1. Oomme cBoiicTBa | [IpyHIMIBI  CTPYKTYpHOW OpraHM3anid H  (YHKIMOHUPOBAHMS
CEHCOPHBIX CHCTEM CeHCOpHBbIX cHucTeM. Kraccudukanmu ceHcopHbIX cucteM. BHemnue
CCHCOPHBIE CHCTEMBl. BHYTpEeHHHE CEHCOpHBIE CUCTeMBL. [IpuHIMITBI
OpPraHM3aly CCHCOPHBIX CHCTEM. [IpMHIMI MHOTrOKaHaJIBHOCTH U
MHOTOYPOBHEBOCTH CEHCOPHBIX cHCTeM. JlyOnmupoBaHHE KaHAJOB
cBs3u. [IpHHIMI KOHBEpreHIMM W JUBEPIeHIMH B CEHCOPHBIX
cucremax. I[IpUHIMIT «HEpPBHBIX pemeTku». [IpuHIMI 00paTHBIX
ces3ell. KopkoBast peryssiuust paboTbl CEHCOPHBIX CHCTEM: ITyCKOBa,
KOppeKTUpymoImas, noaaepkuparoniasd. [IpuHiun kopTukanusanuu
CCHCOPDHBIX  CHUCTE€M: IICPBUYHBIE UM  BTOPHYHBIC  IPOEKILUH,
acconuartuBHble  noyil.  lIpuHImMn — BYCTOpDOHHEH  CHUMMETPHH.
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[MpuHIUIT CTPYKTYPHO-(DYHKIIMOHAIBHBIX KOPpEISAMNA. MeXaHu3Mbl
CEHCOPHOT0 Mpeo0pa3oBaHus U MPOBECHNUS curHaia. Penentops! u ux
Ki1accupukanus. THIIMYHOE CTpPOEHHE CEHCOPHBIX KieTok. [loporm
BOCHIPUATHSA. XapaKTEPUCTUKA OKCTEPO- W HHTEPOPELENITOPOB.
Kpatkast xapakTepucTuka MexaHo-, TEpMO-, XeMO-, (poTo-, 37IeKTpo- U
OoneBpIx  peuentopoB. M30upaTenbHas — YyBCTBUTENBHOCTH K
aJIEeKBaTHBIM pa3ipakUTelsM. [lepBUuHbIE U BTOPUUYHBIE PELIEITOPHI U
UX KpaTkasg xapakTtepuctuka. [IpeoOpasoBaHue CHUTHaJOB B
pelienTopax. JTarnbl pelenTOPHOro akTa B NEPBUYHBIX M BTOPUYHBIX
peuenropax. Paznuums penenTtopHOro akra B MEPBUYHBIX U
BTOPUYHBIX penenropax. [IoHATHE O peLenTopHOM M I'€HEPAaTOPHOM
noreHiane. OCHOBHBIE XapaKTEPUCTUKU PELIEITOPHOIO MOTEHIMAIA
U NoTeHnuana aedcTBUs. KOMIOHEHTBI penenTopHOro MoTeHLHasa:
ObICTpRId M MeIeHHBIH. CIOHTaHHAsh aKTUBHOCTH PEIICTITOPOB.
SIBneHue amanTalMy  PELEnTOpoB. XapakTepucTHKa (asHbBIX U
TOHMYECKUX U (pa3HO-TOHMYECKMX penentopoB. OTBeThl (a3HbIX U
TOHMYECKUX U (Pa3HO-TOHWYECKHX PELENTOPOB Ha pazJpakeHue.
Cencopaple  myTu:  creruduuecKkue,  Hecrenupuueckue U
acCOIMATHBHBIC TaJaMOKOPTHKAIbHBIE. MeXaHu3Mbl (pUiIbTpanuu
mpoueccoB pacno3HaBaHus. CeHcopHoe KoaupoBanue. KomupoBaHue
KayecTBa CUTH&JIA: NPUHOMI MEUYEHOM JIMHUU  (TONMMYECKOU
OpraHM3alliK) U «CTPYKTYpbI OTBeTa». [IoHsATHE O perenTUBHOM MoJe
U HaTrTepHax aKTMBHOCTH HEWpOHOB. KoaupoBaHHE MHTEHCHBHOCTH.
[IpocTpancTBeHHOE  KOAMpOBaHWE. BpeMmeHHOe  KOIWpOBAaHHE.
OOpaTHble CBsI3M B pabOTE€ CEHCOPHBIX HEHPOHOB: BIMSHUE CO
CTOPOHBI HHC Ha NEATENLHOCTD CHEeUaAI3UPOBAHHBIX
BCIIOMOTATEeNIbHBIX CTPYKTYp M OOpaTHbIE CBSI3M, JCHUCTBYIOLIHE
HENOCPEICTBEHHO Ha pelenTopHble KIeTKW. [lonoxurenbHble H
TOPMO3HBIE OOpaTHbIe CBs3M. KapThl CEHCOPHBIX MOBEPXHOCTEH.
Bolaenenne OTIMYUTENBHBIX XAPAKTEPUCTUK M ITyCKOBBIE CTUMYJIBI.
TpurrepHblie CTUMYJIBI.

CooepocamenvHolii MoOy1b 2

POU3NO0JIOTI'UA MEXAHOYYBCTBUTEJIBHOCTH

Tema 2.
MexaHO4yBCTBUTEIbHOCTH
KJIEeTOYHbIX MeMOpaH

[ToHsiTHE O KHUHECTE3WYECKOM YYBCTBE. MeXaHOUYYBCTBHUTEIHHBIC
kaHabl E.coli. TexHuka JIOKaJIbHOW (QUKCAMK TOTCHIHAIA.
XapakTepUCTUKAa KAaHAJIOB BBICOKOM W MaJlol TPOBOAUMOCTHU
MeMmOpaH. buodpusnyeckne  XapakTepUCTUKH, CTPYKTypa U
MeMOpaHa TOIOJOTHSI MEXaHOUYBCTBUTENIbHbIE KaHAJIOB BBICOKOM
NPOBOIUMOCTH. JIeTeKTUpOBaHME OCMOTHYECKOTO pa3dyxaHue
TUINOTaTaMUYECKUMU KJIETKaMU MJIEKOTIUTAIOIINX. Anpa
TUMOTaTaMyca, KOTOpPhIE NPUHUMAIOT y4acTHEe B TOACPKAHUU
roMeocrasza. buodusnueckne 0coOEHHOCTH OCMOYYBCTBUTEIBbHBIX
HEHUPOHOB.

Tema 3. Kunecresus.

Kunecresnueckue MeXaHU3Mbl B YIEHUCTOHOTHX. PenenTtopsl
HaTsDKEHHsST B MBIIIIAX YJIEHUCTOHOTMX. CEeHCHIIIbI HAaCEKOMBIX.
Tunsl ceHcuml HaceKOMbIX. CTpo€HME TUIMYHON CEHCHUILIBI
HacekoMbIX. CTpoeHHe BOJIOCKOBOM, KOJOKOJIOBUIHOW CEHCHILI.
XopnoroHanbHeli  oprad. Ilogaep:kka paBHOBeCHS B IIOJIETE.
Kunecreznueckue MEXaHU3MBI y MJIEKOITUTAOIIHX.
Wnutpady3anpHble OKOHYAHUS BepeTeH. MOTOpHas eIuHHIA.
[Tonsstue 00 skcTpa- W HWHTpady3aIbHBIX BOJOKHaX. CTpoeHue
MBIIIEYHOT'O BEpEeTeHa MJICKONMUTAIOMUX. THnbl MHTpady3albHbBIX




6

albHUX BOJOKOH. WMHHepBauus BepeTeH. SIBlieHHE KOAaKTHUBALIUU.
@U3HOIOTNYECKHE CBOMCTBA  MBIIIEYHBIX BOJIOKOH. OTBETHI
MEPBUYHBIX U BTOPUYHBIX OKOHYAHUN MBIIIEYHBIX BEPETEH.
JlnHamMuyeckue W CTaTUYECKHE  BOJIOKHA. Dy3MMOTOPHBIN
koMmIuiekc. CyxoxuiibHble opranbl ['onbmxu. CTpoeHue OpraHos
lompmxu u snexkTpuyeckue cBoicTBa. Cxema OOpaTHBIX CBs3el
KOHTPOJISI CyXOKUJIbHBIX OpraHoB ['onbmxu. Perentopsl cycTaBos:
tenbiia Pybunn, [N'onsmxu u [aunamy.

Tema 4. Ocszanue.

Mexanopeuenmus kpyriaoro 4epBs Ceanorhabditis elegans. Tunbl
HEHPOHOB, NETEKTUPYIOUINX NMPUKOCHOBEHHE M UX PACIOJIOXKECHHE.
YapTpacTpykTypa HEWpoHa  peuentopa MPUKOCHOBEHHS Yy
Ceanorhabditis elegans. bunku MeMOpaH CEHCOPHBIX HEHPOHOB H
reHel, uX Komupyrommue. Tomonorus OenkoB MEC-4 HeipoHOB
IIPUKOCHOBEHHS. Cas3p MEXIY OemKomM MEC-4 51
MUKpPOTpYyOOUKamMH. DJIEKTPUUECKHE TPOIECChl B CEHCOPHBIX
HEWpOHAaX IPUKOCHOBEHHUA. Mozenb penentopa IPUKOCHOBEHUS
Ceanorhabditis elegans. MexaHopenenTopsl ~ HaCEKOMBIX.
AKYCTHYECKUE CEHCHIUTBI U TUMIIAHAILHBIE OPTaHbl — POJIb B YKH3HU
HACEKOMBIX. PerenTopbl MPUKOCHOBEHUS KOXH MIIEKONHUTAIOIIUX.
Krnaccudukanus perentopoB MpUKOCHOBEHHUS: PELIEITOPbI, OBICTPO
u MemigeHHo anantupyrommecs. Crpoenuwe, ¢Quszmonorus u
onodusuka tenen [launan. Ctpoenue, pusnonorus u Omodusnka
tenery MelicHepa. Crtpoenume, (¢usnonoruss u  Ouopu3MKa
TepMuHaIbHBIX K010 Kpayse. Ctpoenue, pusnonorus u ouodusuka
YYBCTBUTEIBHBIX OKOHYAHWUU, BOJOCAHBIX (oimnkya. MenneHHO
agantupytomuecs peuentopsl [ u Il tuma. Ctpoenue, dusnonorus u
o6uodusuka kiaerok Mepkens. Ctpoenue, Gpu3nonorus 1 Onopusnka
HEpBHbIX OKOHYaHMi Pydunuii. Ctpoenue, Qusuonorus u
ouodusuka C-mMexaHOpenenTopoB. Amnanus TaKTUJIbHOM
nHpopmanuu B Mosre. AddepeHTHbIe NyTH CIOUHHOTO MO3Ta:
CIIMHOLICPBUKAJIILHUM, CIIMHOPETUKYJISAPHUNM U CIUHOTAJIAMUYECKUN
TpakThl. Ilonarue o gepmatome. CoMaToCeHCOpHas Kopa:
pacroyio)keHue M OCOOCHHOCTH CTpoeHus. PeuenTuBHas mois
COMAaTOCEHCOPHOM KOpbI. [[MacTUYHOCTP COMAaTOCEHCOPHOW KOPBI.
bouoHkwu.

Tema S. PaBHoBecHe n
ciayx: GyHKuus
BOJIOCKOBBIX KJIETOK.

Ctpykrypa U (DYHKUHMH BOJOCKOBBIX KJIETOK. MHKpOCKOMUYecKoe
CTPOCHUE CTEPEOLMIUNA M KUHOLMIUNA. OJEKTpUYECKas OTBET
BOJIOCKOBBIX KJIETOK Ha JIBIKEHHE cTepeoluind. BoropHble
MEXaHU3MBbI, KOTOpPbIE PETYIUPYIOT OTKPBIBAHHUE M 3aKpbIBaHUE
MEMOpaHHBIX KaHAJOB cTepeouuiauu. buodusmyeckas Mojenb
crepeounauu.  BopoTHo-nBurarenpHas = MOAENb  CTUMYJISALIUU
BOJIOCKOBBIX KJIETOK. MeXaHu3M aJanTaluu BOJOCKOBBIX KIIETOK.
MexaHo-35eKTpruecKasl Iepeiada B BOJIOCKOBBIX KieTkax. Kanaiel
O0okoBOM JHUK pb10. CTpOCHHE pelenTopoB OOKOBOW JIMHUU PHIO.
DBoOLUS yXa y MO3BOHOYHBIX. OCOOEHHOCTH CTPOCHUS OPTaHOB
paBHOBECHs] y IKMUBOTHBIX pa3HbIX TaKCOHOMMUYECKHUX TPYII.
BonockoBbie knerkn Makya I m II tunos. CrtpoeHue Makyn u
rpebentkoB. OCOOEHHOCTH CTPOCHHUSI OPTaHOB BOCTIPUSITHS 3BYKa Y
KUBOTHBIX PA3HBIX TAaKCOHOMHMYECKUX TpynI: (OoHOpenenuus y
ppiO, amubuii wu penTuaui, MeMOpaHHBIM JTAOMPHHT IITHII,
BHYTpPEHHee yxo Milekonuraromux. CtpoeHue yauTku. Bonockoseie
KJIETKH KOPTUEBOro opraHa. buodgusnyeckue u OHO3IEKTPHUECKHE
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ABIICHUSI B  BOJIOCKOBBIX  KJIeTKax  ynuTku. OcoOeHHoCTH
WHHEPBALMM BHYTPEHHHX U HApPYKHBIX BOJOCKOBBIX KJIETOK
KOpTUEBOro opraHa. MukpogoHHsle noTeHuuanbsl. CrocoOHOCTh K
Pa3INYEHHIO YaCTOT 3BYKA.

Tema 6. AHaIu3 3BYKOBO#
U BeCTHOYJISIPHOI
uHpopManuM B Mo3re.

BectuOynspupsie nytu u  peduekcel Mosra. OCHOBHbIE MYTH
BecTHOYIsIpHOW cuctembl. [lonsitue o Hucrarme. HepBHble mmyTH,
KOTOpBIE JIeKaT B OCHOBE ABMKEHUWI TJa3 mpu Huctarme. CiyxoBoi
myTh. KoxsneapHsle BosiokHa. «Teopust 3aruia». DNEKTPUUECKUE SIBIICHUS
B KOXJICApHBIX BOJIOKHaX. KoxieapHble sipa: DOp3aibHUMA, TEpeIHHA
BEHTPAJIbHBIN U 3aJHUH BEPHTPAIbHBIC OTHCIBbI. TOMUYECKast CTPOCHHUE
KoxJIeapHbIX siep. Kietku xoxieapHsix siiep u ux pyHkuun. Bepxuue
aapa onuBbl. KIeTKM BEpXHMX sIEp OJNMBBI U MX 3JIEKTPUYECKUE
xapakrepuctrk. Hmwkauii Oyrop uerBepoxonmus. Sapa MenuambHBIX
KojeHuatbix Ten. CiyxoBas Kopa: paclojOKEHHE U OCOOEHHOCTH
ctpoeHrs. OTBETbl HEWPOHOB CIYXOBOM KOpbl Ha YacTOTHO-
MOJIYJIMPOBAaHHBIE TOHBL

Cooeporcamenvhotii Mooyab 3

OU3NO0JIOTI'UA XEMOYYBCTBUTEJIBHOCTH

Tema 7.
XeMO04yBCTBUTEIBHOCTh
NMPOKAPHUOT.

XeMo4uyBCTBUTEIBHOCTE Y  E.colii OcCoOEHHOCTH  CTpOEHUS
XE€MOYYBCTBUTEIbHBIX KIIETOK. XeMOTaKCuc OaKTepuil.
BpamarensHbiit MEXaHHU3M OaKTepUaTHHOTO KTYTHKA.
MonexkymsipHast ¢u3uonorust paboTsl XKryTHKa. B3ammopeiictBue
MOJIEKYJIbl ~ aTpPaKTaHTa CO  CBA3BIBAIOIIMMU  PELENTOPHO-
nepefaomumMu  6enkamMu.  CTpoeHHE pelenTopHO-TepeIalonInX
MOJIEKYJI. MoJieKynsspHasi CHTHAJIU3al|sl B XeMOCEHCOPHON CUCTEME
E.coli. CeHcopHas aganTanys B XeMOCEHCOpHOI1 cucreme E.coli.

Tema 8. Xemo- n
HHTEpPOpenenTopbl
MJICEKOIMTAIOIIMX.

Jlokanuzanusi, CTpOEHHE XEMOPELENTOPOB MJICKOMHUTAIOMINX K
MapuyaibHOTO JaBJICHUS KHUCIOpoJa W yriepoja. Pacronoxenue
KapOTUJIHBIX M aopTalbHbIX Tenel. LleHTpanbHbIE penenTopsl K
napuuaJibHOTO JaBJICHUA KHcJopoaa n YTJICKUCIIOTro rasa.
Krnerounoe crpoenue pparmenta KapOTHAHOTO TeNblia. DBOJIIOLUS
KapoTUIHBIX Tenel. KiieTouHblif coCTaB KapOTUIHBIX TeJell: KIETKU
1 u 2 Tuno. ®OU3HOIOTUS XEMOPEIENTOPOB MIIEKOMHUTAIOIMINX K
MapUHUaIbHOrO JABJICHUS KUCIOpoAa M yriekucinoro rasa. OTser
KapOTHAHBIX TEJICI] U a0pTabHOTO Teyblia Ha u3MeHeHust CO, u O,.
PedrekTopHble OTBETHl Ha MMITYJIBCAIMIO KAapPOTHAHBIX TEJeL.
buoxumus XeMmMopeuenTopoB MIIEKOMUTAIOUIMX K MMaplIUualbHOMY
JABJICHUIO KHUCIOpoJa M yriekucinoro rasza. CeHcop Kuciopona.
Kierounslii MexaHn3M npeoOpa3oBaHus CUTHAJIA O HU3KOM ypOBHE
napuuaJibHOTO JaBJICHUA KucJopoaa n BBICOKHH YPOBCHB
MaplUUagbHOTO JaBJICHUS YIJIEKHCIOTO Ta3a XeMOpELeNnTOPHUMHU
KJICTKAMH KapOTHUIHOI'O TCJIbIA.

Tema 9. ®duszuoJiorus
BKYCOBOI'0 aHAJIM3aTOPA.

Bkyc y HacekoMbIX. ['pynmbl XeMOPELENTOPHBIX BOJIOCKOB.
Tap3anpHble BOJIOCKU pa3HbIX THUIOB. CTpOEHUE BKYCOBBIX CEHCUILI
C OJHOW mopoi. buosnekTpuyeckue SBICHUS B KIETKaX BKYCOBBIX
ceHcwl. Bkyc y wulekonuraromux. PacronoxeHue BKYCOBBIX
COCOYKOB Ha ITOBEPXHOCTU s3bIKa. KJIETOUHBI COCTaB BKYCOBBIX
nmoyek. TpaHCAyKIus CUTHaJa BO BKYCOBBIX IoOYkax. [lyru
MepeAayd CHUrHaja g caxapoB M HECaxapHUX IOJCIACTUTENIEH.
Ilytn nepenayn curHana cojieHoro Bkyca. Ilytu mepenaym curnana
kucioro Bkyca. [yt nepenaun cursaia roppkux ctumynos. [lytu
nepefadyd curHaga o Boje. lleHTpanbHblE IPOEKIUU BKYCOBBIX




IIyTEM.

Tema 10. dusunosiorus
000HATEILHOTO
aHa/JM3aTopa.

OOoHsATENMBHAS CUCTEMA HACEKOMBIX: THTPOPELIENTOPHI, 00OHSITEIbHBIC
ceHCWUIbI U (pepoMoHBL. OOOHSTENbHAsT CHCTEMa MO3BOHOYHBIX.
OOoHsATENMpHBI  drUTENU  monoctd  Hoca.  OOOHSTETbHBIC
peuentopHble  KIeTKH. OOOHSTENbHBIE  PELENTOpHble  OeNKH.
MornekynspHasi Ouonorusi OOOHSTENBHBIX KIETOK: OOOHATEIbHbIC
peLenTopHblE  MOJEKYNbl, MeMOpaHHas OWOXUMHS  PECHHYEK
oOoHsTEeNbHBIX KIEeTOK, [IH3-kananbl. CeHcopHas amanraius Hu
rpagyasibHa  oTtBeT. lleHTpampHass  00paboTka  OOOHSATENHLHOM
uHopmaru.  Knerounelii  cocTaB  OOOHATENBHBIX  JIYKOBHII.
OcCHOBHBIE ~ HEWPOHHBIC  CBS3M  OOOHATENBHOM  JTYKOBHIIBI
mitekoruTapomux. OOoHsTeNbHAs Kopa. BoMepoHa3alnbHBIM OpraH
MI03BOHOYHBIX U ()EPOMOHBI.

Cooeporcamenvuutii Mooynv 4

PU3NO0JIOTI'UA CBETOYYBCTBUTEJIBHOCTH

Tema 11. 3penne y
0eCI03BOHOYHBIX.

Opranuzanus ria3a OeCHO3BOHOYHBIX. THIBI (HOTOPEIENTOPOB.
DBoJrons KamepHoro masza. /{uadrapmanbHbid T71a3. DBOIOIUS
CIOXHOTO rna3a. Omaruauil. DBOJIOLMS CBETOYYBCTBUTEIHLHOTO
IIATHA U CIIOKHOTO ria3a. PernHyna u ee kineTku. TUIBI CI0KHOTO
Ijlasa:  ano3ULUOHHBIM  IJa3, CYNEPHO3ULMOHHBIA IJIa3 U
HEUTPAIbHBIM CyNEpPHO3UIIMOHHBIN Tya3. CKaHUPYIOUIUMK TIJ1a3.
Tunsl hopMupoBanust H300paKEHUS B T3y KUBOTHBIX. [IpumMepsl
ri1a3 6ecrno3BoHOYHBIX. ['71a3 mpocreimmx. CTUTMaThl — CTPOCHUE U
OMOXMMHYECKHE U dTIEKTpUUecKue siBieHus. JlnadparmanbHelii raa3
Nautilus pompilius. 3epkabHbIN TJ1a3 TpeOHEBUKA. KamepHbIii 17183
OCBMHHOIA: CTPOEHUE TJla3a M CeT4yaTKu. JlarepanpHbld TJ1a3
MEUEXBOCTA: CTPOCHHME CETYATKU M JIATEPATIBHOE TOPMOKEHHE.
BbICOKOpa3BUTHIN  CIOXKHBIA TJla3: OCOOCHHOCTH CTPOCHUS U
AIIEKTPUYECKHE MTPOLIECCHI.

Tema 12. CTpoenmne riasa
Yyes10BeKa.

I'maznoe s16;0k0. OOONIOUKHM THA3HOTO 50JI0Ka. BermomorarenbHbie
opranbl. HapykHble MBIIIBI TJIa3a U €€ HWHHepBauus. Beku:
TUCTOJIOTMUECKOE CTpoeHue. AKT Mopranus. Cle3Has cucrema:
CTpOEHHE M cOocTaB cie3bl. PoroBuna T7laza  4eloBeKa.
XapakTepUCTUKA MEPEIHEr0 AIUTEINS POrOBUIIbI. bOyMaHOB ciou
poroBuiibl.  CocTaB  CTpOMBI  pOTOBUIBL:  (popMHpOBaHUE
KOJUUIATEHOBBIX BOJIOKOH. JHIOTENHH poroBuilel. (OcoOeHHOCTH
MeTabonu3mMa B poroBuiie. MexaHU3Mbl TUApPATAIMH POTOBHUIIBI.
l'ucronormueckoe crtpoeHue ckiepbl. CTpoeHHe XpyCTalldKa.
[IleneBble U «TOHKHE» KOHTAKThl BOJOKOH Xpycranuka. KinetouHoe
CTpOCHHE XpycTanuka. Knaccudukanus KPUCTAJLITUHOB.
buonoruueckas npupoja acTUrMatu3Ma M KarapakTsl. Hapymenue
Mpo3padyHOCTH XpycTanuka. COCyOUCTBIH TpaKT ria3a YeloBeKa.
cocyauctas 000J0YKa: THUCTOJIOTMYECKass CTPYKTypa U CJIOH.
Pecuutuaroe Temo: crpoeHue u GOPMUPOBAHWE BHYTPUIIIA3HOTO
napnenus. Lupkynsiua BoasHucTto Biaru. KileTouHbI cocTaB
pecautuatoro Tena. Cekpenust BOASHUCTOM Biaru. PecHuuyHas
MBIIIIA: HWHHEpBAallMsl ¥ OCOOEHHOCTH CTpoeHus. Porosuma:
THCTOJIOTHYECKOE CTPOCHHUE, CIIOW, BIHMSHHE pa3Mepa 3padka Ha
rryouny  Qokyca. CTEKIOBUIHOE TeENO: COCTaB W CTPOCHHUE.
JIBrkeHHsl TiazHoro sionoka. Peduiekchbl ABMKEHHMH TIa3HOTO
ss61o0Kka. BectnOyno-okymomMoTopHbIit pediekc. ONTOKHHETHYECKHMA
pedexc. DoKycHpYIOIIHE TBUKESHHS ri1a3a.
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Tema 13. CeTuaTka
yeJI0BeKa.

[IurmenTHBId  Snuarenuid  cetdyarku. DOYHKIUMHA  [HUTMEHTHOTO
snutenus. CeTyaTKa: THIIBI HEPBHBIX M TJIHMANbHBIX KJIETOK
ceryatki. CXeMaTHUECKOE MPEACTABICHUE O CTPOCHHUU CETYATKU.
doTopenenTopHbIe KJIETKU. Mopdomorus najoyex.
OMOpHOHAIBHOE pa3BuTHE ¢doToperenTopHuX KJIETOK.
OcobenHoctu  cTpoeHHsl mamodek. Mopdonorus Koiaboyek.
OcobenHoctu crpoeHust konbouek. KoiamuecTBo u pacmpeneneHue
dbotopeniennitopoB B ceryaTke. buodmsuka wu  pusmoNOTHSA
(dOTOpEeenTOPHUX KIETOK. bHoXUMHUYECKHE peakinu B MeMOpaHe
nucka. BrnusHue ¢oToHOB Ha MeMOpaHHBIN MOTEHIMAN MalOYKH.
buoxumuueckuii MeXaHW3M aJaNTallid BHEIIHETO CErMEHTA.
[lurmentsl mnamodyek U KojOouek. [Opu3OHTaNbHBIE KIIETKH:
CTPOCHUE U 3JEKTPUYECKHE OCOOCHHOCTU. BUIONSpHBIE KIETKH:
0COOEHHOCTH CTpOoeHHUs U Kiaccupukaius. [TamoukoBbie OUTIOISAPHI.
KonGoukoBsie Oumnonsipu. DNEeKTpHUUECKUE MPOLIECCH B OUTOSPHBIX
KJIeTKax. MIOIJIEpOBbl  KJIETKH: OCOOCHHOCTH CTPOCHUS U
¢usnonornn.  UuTepruiekcuopMHBIE  KIETKH: CTPOEHUE |
byHKIMS. AMaKpWHOBBICE HEHPOHH: CTpO€HHE U (PYyHKITHS.
['aHrnmo3Hble KIJIETKU: THIIBI KJIETOK M HUX (DU3HOJIOTHYECKUE
ocobeHHocTH. B3aumonelictBrue (HOTOpPEENTOPHUX U TaHTIIMO3HBIX
KJIETOK CETYaTKU. XapaKTepUCTHKU peuentuBHbIX noied ONN- u
OFF-uentpoB. Peakiuu on- u off-OumnonsapoB Ha ocBemieHUE
CeTYaTKH MSATHOM CBETAa, KOTOPBIH MONajaeT B IEHTP PELENTHUBHOTO
noJia. biok-cxembl ceTyaTku: MyTH NepeJadyn CUrHaiza oT KoJloouyek
u nasioyek. [{BeTHOCTh 3peHus.

Tema 14. 3purtesibHbIe
NMYTH ¥ 3pUTEJIbHAS Kopa.

3puTenbHbIe YTH K MO3Ty. PeTuHOTeKTaNbHUN MyTh. PyTHKYyIO-
TEHHMKYJIO-CTPUApHBIM  MyTh. 3puUTENbHbI  HepB. HapykHble
KOJICHYaTble Teja: KIETOYHOE CTPOEHHE M (U3MOJIOTHYECKUE
ocoOeHHOCTH. 3puTenbHas paguanus (FeHUKYJI0-KOPTUKAIbHBIN
TpakT). [lepBuuHas 3puTenbHas Kopa: CTPyKTypa M PacIOJIOKEHUE,
BHEIIHHUE CBs3U. DyHKIMOHHUPOBAHUS IEPBUYHOM 3PUTECIIBHOU
KOpBI: KOHLENUMUS PELENTUBHBIX Ioned. Peakuuss KiIeTok
CTpHApHOW KOpbI Ha OPHUEHTALUIO OOBEKTa. Peakius KIeTOK
CTPHAapHOM KOpBI B 3aBUCUMOCTH OT HAalpaBICHUS IBUKCHHUS.
ApXHUTEKTYypa PEIENTOPHBIX MOJEH «O0OBIYHBIX» KIETOK CTPUAPHOMI
KOpbl. JIeTeKTUPOBaHUS OpPUEHTALUU OO0BEKTa KOPTHKAIbHBIMU
KJIETKaMU. XapaKTepUCTUKA OTBETOB «CJOXHBIX» KOPTHKAJIbHBIX
HelipoHoB. KonoHKM opueHTaluu B CTpUapHOW Kope. JIBoHHOU
OIIOHEHTHBIA OTBET. KOMOHKM OKOJOMMHAHTHOCTH B CTpUApHOMU
Kope. Pu3noIornyeckasl €IMHUILIA TEPBUYHON 3PUTEIBHON KOPBI —
TUIEPKOJIOHKH. JIoKanu3anus TEpBUYHON 3PUTENBHOM  KOPBL.
OTBeTBI KOPTUKAIBHOM KJIETKU Ha PAa3JINYHbIC TPAHULBI OCBELICHHUS.
[InacTHYHOCTP NEPBUYHOM 3pUTENIBHON KOpBL. OJKCTpacTpuaTHa
KOpa: pacloJIOkKEeHHUEe, CTPOEHUE U (PU3UOJOTHUECKUE OCOOCHHOCTH.

Tema 15. 3purtenbHbie
CHCTEMBI IPYrux
N03BOHOYHBIX KHBOTHBIX.

3putenbHble NUIMEHTHL.  DOTopelenTopsl APYTHX IO3BOHOYHBIX:
O0COOCHHOCTH CTpoeHHs. MacisHble Karm W mapadosnona. J[BoliHbIe
NATOYKKM W KOJOOYKH. 3epKaiblla COCYJHCTOM OO0OJIOUKM TIJiasa:
(¢ubpo3HbIe, KIETOUHblE M TyaHHMHOBble. CeT4aTKu MO3BOHOYHBIX
ITyOOKOBOJHBIX pBIO, aM(pUOM, NTUIl U APYTHUX MIICKOIMUTAIOLIHX.
HuonTpuyeckuii ammapar. CooTHomienne MatuceHa. MeauaHHble
riaza. OnuduzapHas cucteMa pbl0. 3pUTENbHBIC MyTH TO3BOHOYHBIX.
3pUTenbHbIE LEHTPbl MO3ra pPa3iWyHbIX IO3BOHOUYHBIX: aMQpuOuii,
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PENTUIINIA, ITULL.

CooeprcamenvHulit Mooy 5

OU3NOJIOTUA IPYTUX OPTTAHOB 4YYBCTB

Tema 16. ®usunoaorus
TEePMOYYBCTBHUTEILHOCTH.

Knaccudukanus >KHUBOTHBIX OpraHM3MOB IO TUIY TEMJI0OOMEHa.
MounekynsipHas ouonorus TEPMOYYBCTBUTEIBLHOCTH.
[loiikuinoTepMHbIE >KUBOTHBIC: PELENTOPhl U JIE€TEKTUPOBAHUS
TeIla y pa3HbIX THUIIOB JKUBOTHBIX. ['OMONOTEPMHBIE >KMBOTHBIE:
MEXaHU3Mbl KOHTpOJIA TemioooMeHa. TepMopenenTopsl KOXKH:
IUIOTHOCTH  PACIIOJIOKEHUSI, OpraHU3alys PELENTUBHOIO IOJIA
«TEIUIOBOTO»  BOJIOKHA. OTBETHI TEIJIOBOTO M  XOJOJOBOTO
pELIENTOPOB Ha TEMIEpPAaTypy U Ha BKIIOUEHUE M BBIKIIOUYECHHE
XOJIOZOBBIX CTUMYJIOB. | HITIOTalaMU4YeCKHEe PEerenTOPHI.

Tema 17. Penkue BHALI
YYBCTBUTEJIBHOCTH:
UH(}paKpacHoe u3ji1y4eHue,
MOJISIPU30BAHHBbIN CBET,
JJIeKTpUYecKHue u
MarHUTHbIE MOJIS.

Wndpakpacnoe wuznydenue. HHpakpacHble CEHCOpHI  3Meil:
ctpoenue u (usnonorus. [lomspu3oBaHHBIA CBET. DIIEKTPHUECCKUE
MOJIS:  AJIEKTPUUECKUE CEHCOPhl. AMMIyNsApHblE U OyropKoBble
OpTaHbI: CTpoeHHe W  (DU3UOJIOTHYECKHE  OCOOCHHOCTH.
XapaKkTepUCTUKKA OTBETa 3JIEKTPOPELENTOPOB. MarHuTHbIC MOJIS:
MarHMTOCOMBI.

Tema 18. ®usunosorus
0oJH.

[Tonsarue 6omu. buonorudeckoe 3Hauenue 6onu. Helipodusunonorus
0omu: mepudepuvIecKre perenTopbl 00N U IEHTPATbHBIE HEPBHBIC
nytu. Kiaccugukamuss BOJOKOH, KOTOpbIE TepenalT OojeBbie
curHasibl. OTBETHI BOJIOKOH, KOTOPBIE MEPEIaroT OOJIEBbIC CUTHAIBI.
Mexanu3mbl —runepanbresud. LleHTpajabHBIE TYTH Mepeaadu
OoneBbIX UMITyNbcoB  Helipodapmakonorus OOJEBBIX MyTeH.
BnusiHue oONMMOMIHBIX  PELENTOpPOB Ha Tmepenady  OOJEBBIX
UMITYJIBCOB. DHKE(PATNHEPTHUECKUH KOHTPOJIb HOUMIEITUBHBIX
KJICTOK JKeJIaTUHO3HOM cyOcTanuuu. Uppaauupyromias 601b: cxema
dhopmupoBanus. BopoTHast Teopust perysiuu 00JIa.

Tema 19. BzanmMoaeiicTeue
AJ1AJIN3aTOPOB.

IlonsaTne 0  B3aMMOACHCTBUM  AHAIM3aTOPOB.  MexaHU3MBbI

B3aMMO/JICVCTBUS aHAITU3ATOPOB.
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TemaTnyeckui miaan

KoanuyecTBO 4acos

Ounas popma 3aounas opma
B T.4. B T.4.
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Conepxareabubiii Mmoayas 1. OBIIUE ITIOHATUS Ob AHAJIM3ATOPAX
Tema 1. O0mue cBoicTBa
4 1 3 2,3 10,3 2
CEHCOPHBIX CHCTEM
Hmozo no cooeprcamenvrom
P v 4 |1 3 23 103 2

Mmooy 1

Copep:xareabnbiii Moayas 2. PU3HOJIOT'USA MEXAHOUYYBCTBUTEJIBHOCTHU

Tema 2. MexaHOUYBCTBUTEIBHOCTh

KJICTOYHBIX MeMOpaH 3 1 2 2 2
Tema 3. Kunecresus. 5 1 2 o) 45 05| 4
Tema 4. Ocs3anue.
5 1 2 12 3,5 05 3

Tema 5. PaBHOBecue u ciyx: 6 1 > | 3 42 |02 4
(YHKIMS BOJIOCKOBBIX KJIETOK.
Tema 6. AHanu3 3ByKOBOH U
BeCTHOYISIpHON MH(OpMAIUU B 3 1 2 32 10,2 3
MO3T€.

Hmozo no cooeprrcamenvnomy 2 |5 6 |11 174 04 1 |16

Mooynio 2

Conep:xarejJbHbIH MOIYJIb 3.

OU3NO0JIO0I'UA XEMOYYBCTBUTEJIBHOCTH

Tema 7. XeMO4YyBCTBUTEIIBHOCTD

NPOKAPHOT. 31 2 4 4
Tema 8. XeMo0- U HHTEPOPELETITOPHI 3 1 ’ 43 |03 4
MJIEKOIIUTAIOIINX. ’ ’
Tema 9. @u3znonorust BKyCOBOro
aHaM3aTopa. 4,5 105 212 2,7 10,2 05| 2
Tema 10. @uznonorus 4 1 3 43 |03 4
OOOHSATEJILHOTO aHAJIN3ATOPA.
Hmozo no cooeprrcamenvnomy
Mooy 3
14,5 | 3,5 219 15,3 | 0,8 0,5 L
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Coaep:xareasbnsblii moays 4.| ®PUZUOJIOTI'UA CBETOUYYBCTBUTEJIBHOCTH

Tema 11. 3penue y 35 105 3 6 6
0€Cr03BOHOYHBIX. ’ ’
Tema 12. Crpoenue rnasa yenoBeka. | 55 |05 2| 3 45 05| 4
Tema 13. Ceruarka yenoBeka. 35105 3 6,7 |02 05| 6
Tema 14. 3puTenbHble MyTH U 25 |05 ’ 43 03 4
3puUTeNbHAs KOpa.
Tema 15. 3puTenbHbIE CUCTEMBI 25 |05 ’ 3 3
JPYTUX TO3BOHOYHBIX KUBOTHBIX.

Hmozo no cooeprrcamenvnomy 17,5 | 2,5 2 113 24505 1 |23

Mmooynio 4
Coaep:xareabnblii moayias 8. @PUBUOJIOTUA JPYIIUX DPTAHOB UYBCTB

Tema 16. @uznonorus 45 |05 2| 9 2.5 0.5 2
TEPMOYYBCTBUTEIHLHOCTH.
Tema 17. Penkue BUAbI
9yBCTBUTEIHHOCTU: HH(paKpacHOE 25 105 ) 3 3
W3JIy49CHHE, MTOJSPU30BAHHBIN CBET, ’ ’
ANIEKTPUYECKUE ¥ MATHUTHBIEC TOJIS.
Tema 18. @uznonorus Oonu. 35 10,5 112 6.5 05| 6
Tema 19. Bzanmopeiictue
aHAJIN3aTOPOB 3.5 105 1 2 0.5 0.5
Hmozo no cooeprcamenvrnomy 14 | 2 4| 8 12.5 15| 11
Mooy 5 ’ ’
Bcezo uacoe no mooynio 72 | 14 14 | 44 72 4 |66

S. METOAUYECKHUE PEKOMEHJIALIHWUA VIS ITPOBEAEHUSA JIEKIIMOHHBIX,
INPAKTUYECKHUX U IABOPATOPHBIX 3AHATHUI

TeMBblI JJeKIIMOHHBIX 3aHATHH

0 HazBanmne TeMbl KonmuectBo yacos
n/n JADO 300
1 | O6mume cBOMCTBa CECHCOPHBIX CHCTEM 1 0,3

2 | MexaHO49yBCTBUTEIHHOCTh KIETOYHBIX MEMOpaH 1

3 | Kunecresus. 1

4 | Ocsa3anue. 1

5 | PaBHOBecue u ciayx: (QYHKITHS BOJTOCKOBBIX KIIETOK. 1 0,2
6 | AHanu3 3ByKOBOW M BECTHOYIISIPHOM MH(POPMAIIMH B MO3TE. 1 0,2
7 | XeMO4yBCTBUTEIBHOCTh IPOKAPUOT. 1

8 | XeMO0- U HHTEpOPEUENTOPHI MIEKOIUTAIOIIHX. 1 0,3
9 | ®u3noa0rus BKYCOBOIO aHAJIM3aTOpa. 0,5 0,2
10 | ®uznonorust 000HATETLHOTO aHATN3ATOPA. 1 0,3
11 | 3penue y 6€Ccri03BOHOYHBIX. 0,5

12 | CtpoeHue riasa yenoBeka. 0,5

13 | Ceryarka yeioBeka. 0,5 0,2
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14 | 3purenbHbIe IYTH U 3pUTEIbHAS KOPA. 0,5 0,3

15 | 3purenbHbIE CUCTEMBI IPYTUX TO3BOHOUYHBIX )KMBOTHBIX. 0,5

16 | ®u3nO0NOrUsi TEPMOUYBCTBUTEILHOCTH. 0,5

17 | Penkue BUIBI 9yBCTBUTEIHHOCTH: MH(PAKPACHOE U3ITYUCHHE, 0.5
NOJIIPU30BAaHHBIN CBET, SJIEKTPUUYECKUE U MAaTHUTHBIE TOJIS. ’

18 | ®usuomorus 0oiu. 0,5

19 | B3anmopeiicTBre aHAIU3aTOPOB 0,5
Bcero 14 2

TeMbl 1a00paTOPHBIX 3aHATHI
Ne HazBanue Tembl KonuuectBo
n/n 4acoB
DO | 300
DOu3noJI0rust KHHECTE3NH 2 0,5

1 | Paccmotrpenue MHUKPOIIPENapaToB c penenropaMmu KHUHECTETUYECKON
qyBCTBUTENIHLHOCTH. CoOCTaBleHHE OJIOK-CXeM pean3aliil  KUHECTETHYECKOTO
YYBCTBA Y )KHBOTHBIX Pa3HbIX YPOBHEN OpraHu3aliu

2 ®du3noa0ruga ocsa3aHusd 2 0,5
[IpocTpaHcTBEHHOE paclpeneieHre KOXXHBIX —perentopoB. OmnpeneneHue
MPOCTPAHCTBEHHBIX  MOPOrOB  KOXXHOW  (TAaKTHJIbHAsI) 4YyBCTBUTEJIbHOCTHU
(acTe3nomMeTpus)

3 PaBHoBecHe M cJIyX: (PYHKIMH BOJIOCKOBBIX KJIETOK 2
PaccmoTtpenne  MopQonorndeckux OCOOEHHOCTEM BHYTPEHHHMX M BHEIIHHX
BOJIOCKOBBIX KJIeTOK. CocTaBlieHHe OJIOK-CXEM PEENITOPHBIX IMPOLIECCOB HA YPOBHE
BOJIOCKOBBIX ~ KJIeTOK. MccnemoBanue cioyxa kameproHamu. VccnemoBaHue
OMHAypaJILHOTO CITyXa.

4 Du3u0J10THsI BKYCOBOT0 AaHAJIM3aTOpa 2 0,5
Omnpenenenre  NOPOroOB  BKYCOBOM ~ YYBCTBUTENIBHOCTH  (TYCTOMETPHSA).
OyHKIMOHATbHAST MOOUJIPHOCTh BKYCOBBIX COCOYKOB SI3bIKa JIO M TOCTIE IMpHUeMa
MUIIIH.

5 Du3U010THA 3PUTEILHOI0 AHAJIM3ATOpPA 2 1
Ponp pBwkeHuil rnasHbIX S0JOK B BOCHPHUSTUH  3pUTENBHBIX  00pa3oB.
UccnenoBanue cnenoro mnstHa. cerdatkd (ombIT Mapuorra). Ilyte Kk Mo3ry.
NccnenoBanue ceeroounymienus. Mccnenoanne nperoomyiienus. Mcenegopanue
nepudeprueckoro 3peHus. Akkomopanus riasza. VccnenoBanue OMHOKYISPHOTO
3perns. [locrmenoBarenbHble 3puUTENbHBIE 00pa3bl. OMHOBPEMEHHBId KOHTPACT.

ITocTpoeHHEe OJIOK-CXEMBI CETUATKH

6 Du3M0JI0rHs TEPMOUYYBCTBUTEIHLHOCTH 2 0,5
OrmpeznenieHne IJIOTHOCTH  PACIOJOXKEHUsSI  TepMmopeuentopoB. HW3yuenue
(GyHKIIMOHATBLHOW MOOMJIBHOCTH XOJIOJOBBIX PEIENTOPOB KOXU. Adantanus
TEMIIEPATyPHOI'0 aHAJIU3aTopa

7 du3unosorusa 001m 1 0,5
AHanmu3  00JieBOM  UYYBCTBUTENBHOCTH. M3ydeHHWe MPOBOASIIMX CHCTEM
HOIIMIICTIIIAY: TTOITOTOBKA OJIOK-CXEeM

8 B3aumojeiicTBue aHAIM3aTOPOB 1 0,5
B3aumoneiictBue KOXHOTO — (TaKTWIbHBINA) M JBUTATEIBHOIO aHAJIU3AaTOPOB.
B3aumoneiicTBue 3pUTENBHOTO M JBUTATEIbHOTO aHAIM3aTOPOB (MILTHO3USA
MacChl IPH Pa3IMIHBIX 00BEMaX MPEIMETOB)

Bcero 14 4
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6. METOAWYECKHUE PEKOMEHJIAIIMH IO OPTAHU3AIIUU CAMOCTOSTEJBbHON

PABOTHI CTYJEHTOB

Ne
o/t

HazBanue teMbl

KomanuectBo
qacoB

AP0

3®0

OO0ume CBOMCTBA CEHCOPHBIX CHCTEM
CamMocTosTenpHOe 3y4eHHE TeMbL. BeimonHeHue 3ananuii 6110koB A, b u B
(oH1a OIICHOYHBIX CPEJICTB MO AUCIUILIMHE 110 TEME

3

2

MexaHO4YyBCTBUTEJIBHOCTH KJIETOYHBIX MEMOpaH
Nzyuenue Teoperndeckoro Marepuana. BeimonHenue 3aganuii 6m1okoB A, b u B
(G OH/1a OLICHOYHBIX CPEJICTB MO TUCIUILIMHE TI0 TEME

Kunecre3us
Nzyuenne TeopeTrueckoro Marepuana. Beimonnenue 3amanuii 610koB A, b u B
(dOHJ1a OLICHOYHBIX CPEJICTB MO TUCIUILUIMHE IO TeME

Ocsizanne
Nzyuenne TeopeTrueckoro Marepuaina. Beimonnenue 3amanuii 610koB A, b u B
(G OH/1a OLICHOYHBIX CPEJICTB MO TUCIUILUIMHE IO TeME

PaBHoBecue u ciayx
Nzyuenne TeopeTrueckoro Marepuaina. Beimonnenue 3amanuii 610koB A, b u B
(oH1a OIICHOYHBIX CPEJICTB MO AUCHUILIMHE 110 TEME

AHaJIM3 3BYKOBO# M BeCTHOYJIAPHOI HH(OPMALIUM B MO3re
N3ydenue TeopeTndeckoro Marepuaia. Beimonnenue 3aganuii 61oxkoB A, b u B
(doH/1a OLICHOYHBIX CPEJICTB MO JTUCIUIUIMHE N0 TEME

XeMO4YyBCTBUTEJIBHOCTH IPOKAPHOT
N3ydenue TeopeTndeckoro mMarepuaia. Beimonnenue 3aganuii 61oxkoB A, b u B
(doH/1a OLICHOYHBIX CPEJICTB MO JTUCIUIUIMHE N0 TEME

XeMo0- 1 HHTepopeLenToPbl MIEKONUTAIOIIMX
N3ydenue Teopernyueckoro mMarepraia. Beimonnenue 3aganuii 6;10koB A, b u B
(doH/1a OLICHOYHBIX CPEJICTB MO JUCIUIUIMHE N0 TEME

®u310JI0rUsl BKYCOBOI'0 AHAJIM3aTOPA
N3ydenue Teopernyueckoro marepraia. Beimonmnenue 3aganuii 6;10koB A, b u B
(doH/1a OLICHOYHBIX CPEJICTB MO JUCIUIUIMHE N0 TEME

10

Du3u010rus1 000HATEIHLHOI0 AHAJIM3AaTOPA
N3ydenue TeopeTndeckoro Marepuaia. Beimonnenue 3aganuii 61oxkoB A, b u B
(doH/1a OLICHOYHBIX CPEJICTB MO JUCIUIUIMHE N0 TEME

11

3penne y 6eCrio3BOHOYHBIX
CamocrosTeTpHOE U3ydeHHE TeMbl. BeimoHeHue 3aganuii 6s10koB A, b u B
(dhoHa OLIEHOYHBIX CPEJICTB MO AUCITUIUIMHE 0 TEME

12

CTtpoeHne riia3a yejioBeKa
Nzyuenue Teoperndeckoro Marepuana. BeimonHenue 3aganuii 6m1okoB A, b u B
(G OH/1a OLICHOYHBIX CPEJICTB MO TUCIUILUIMHE TI0 TEME

13

CeTuaTka 4es0BeKka
Nzyuenne TeopeTrueckoro Marepuaina. Beimonnenue 3amganuii 610koB A, b u B
(dOH/1a OLICHOYHBIX CPEJICTB MO TUCIUILUIMHE IO TEME

14

3puTenbHbIC MYTH U 3pUTEIbHAS KOPA
CamocrosTenbHOe M3yueHue TeMbl. Beimonnenue 3aganuii 01okoB A, b u B
(oH1a OIICHOYHBIX CPEJICTB MO AUCIUILIMHE 110 TEME

15

3puTe/ibHBIC CHCTEMbI IPYTHX MO3BOHOYHBIX JKHBOTHBIX
CamocrosTenbHOe U3yYeHHEe TeMbl. Brimonnenue 3aganuii 61okoB A, b u B
(oH/1a OIICHOYHBIX CPEJICTB MO AUCIUILIMHE 110 TEME

16

Pu3n0/10rusi TEPMOYYBCTBUTEIbHOCTH
CamocrosTenbHOe M3yueHUe TeMmbl. Beimonnenue 3amanuii 610koB A, b u B
(oHJ1a OIICHOYHBIX CPEJICTB MO AUCIUILIMHE 110 TEME

17

Penxue BUAbI 4yBCTBUTENLHOCTH: HH(ppaKpacHoe H3JIy4YeHHe,
NOJIAPU30BAHHBIN CBET, JJIEKTPUYECKHEe U MATHUTHBIE 1101
CamocrosTenbHOe U3yYeHHe TeMbl. Brinonnenue 3aganuii 61okoB A, b u B
(oH1a OIICHOYHBIX CPEJICTB MO AUCHUILIMHE 110 TEME
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18

dusuosgorusa 00Jau

CamocrosTenbHOe M3yueHue Tembl. Beimonnenue 3amanuii 610koB A, b u B 2 6
(oH1a OIICHOYHBIX CPEJICTB MO AUCHUILIMHE 110 TEME

19

CamocTosiTeTbHOE U3y4eHUE TeMbl. Brinonnenue 3adanuii o610k06 A, b u B 2

B3aumopaeiicTBue aHAJIN3ATOPOB

onoa ouenounvix cpeocme no OUCUUNIUHE O MeMe

Bcero 44 66

SR A D=

1.
12.
13.
14.
15.
16.
17.
18.

19.
20.
21.
22.
23.
24.

25.

26.
27.
28.
20.
30.
31.
32.
33.
34.

0.

7. AHAUBUAY AJIBHBIE 3AJJAHUSA
(yueOHbIM nIaHoOM He npedycMompeHbyl)

9. KOHTPOJIBHBIE BOITPOCHI K ITIPOMEKYTOYHOM ATTECTAIIUA

Bonpocul kK modynbHoOMy KOHmMPONIO
[TpuHIHITBI CTPYKTYPHOU OpraHu3aui U (PyHKIIHMOHUPOBAHUS CEHCOPHBIX CUCTEM
Penentops! 1 ux kinaccupukamnus
[IpeoOpa3oBaHue CUTHATIOB B PELIENTOPAX
Ananranus penenTopon
CeHcopHBbIE TYTH CEHCOPHBIX CUCTEM
CeHcopHOE KOAUPOBAHUE
OOpaTHbIe CBs3H B pabOTE PElENTOPOB CEHCOPHBIX CUCTEM
KapTbl ceHCOpHBIX MOBEPXHOCTEMN
MexaHouyBcTBUTENbHBIE KaHab! E.coli
JleTekTHpoBaHUE OCMOTHYECKOTO pa3z0OyxaHus TUINOTaTaMUYECKUMU KJIETKaMU
MJIEKOTTUTAOIIUX
Kunecresnueckrue MeXxaHU3Mbl y YWIEHUCTOHOTHX
Penienitopbl HaTsHKEHUS B MBITIIIAX WICHUCTOHOTUX
WuTpady3anbHble OKOHYAHUS BEPETEH MICKOMUTAIOIINX
CyxoxwunbHbIe oprasbl ['onbmku
Penientopsl cycTaBOB MIEKOMUTAIOIINX
Mexanopeuenuus y kpyrioro uepsst Ceanorhabditis elegans
AKyCTHYECKHE CEeHCUIUIBI U TUMIIAHAJIbHbBIE OPraHbl MJIEKOMHUTAIOIINX
TaxkTunbHBIE pelenTOpbl KOKU MIICKONUTAIOMIMX: OBICTPO U MEIUICHHO aJalTHUPYIOIIHUECs
peLenTopbl KOXH
DU3M0I0TNs XEMOPELIENITOPOB MIIEKONUTAIOIINX K MapuuanbHoMy fgasienuto O2 u CO2
buoxumusa xemopenenTopoB MICKONUTAIOIIUX K MapuraibHOMY naBieHuto O2 u CO2
Bxkyc y HacekoMbIX
Bkyc y MiekonuTaronux: BKyCoBble TOYKH, TPAHCIYKIIUS CUTHAIA BO BKYCOBBIX MOYKaX
[{eHTpanbHbIE IPOCKLIUH BKYCOBBIX IIyTEH
OOoHsATeNbHAsT CHCTEMa HACEKOMBIX: THIPOPELENTOPbl, OOOHATENbHBIE CEHCUJUIBI U
bepoMoHBI
OOoHATENIPHAA CHUCTEMA II03BOHOYHBIX: OOOHSTENBbHBIM DIMTEIWH [OJOCTA  HOCA,
0OOHATENbHBIE PELENTOPHbIE KIECTKU
MonexynsapHas OH0JIOTHsT 00OHSATEIBHBIX KIETOK
LlentpanpHas 00paboTKa 000HATENbHON HHPOPMAILTUT
BoMepona3zanbHbI OpraH MO3BOHOYHBIX B (PEPOMOHBI
Opranusars ri1a3 6ecrio3BOHOYHBIX: HBOJIFOIHUS KAMEPHOT0, CIIOXKHOTO M CKAHUPYIOLETO I1a3a
[Ipumeps! cTpoeHus ri1a3 6€CrI03BOHOYHBIX
AHaTOMUS IJ1a3a YeoBeKa: CTPOSHHE TTIa3HOTO SI0JI0Ka U BCIOMOTaTeNIbHOTO anrapara.
JIBro>KeHUE TJIa3HOTO S0I0Ka
XapakTepucTUKa MUTMEHTHOTO TIUTENUS CETUATKU
Mopdo-pyHKHroHaNbHAs XapaKTePUCTUKA KJIETOYHBIX AJIEMEHTOB CETYATKH IJla3a YeloBeKa:
(bOoTOpeenTOPHBIE KIETKH.




35.

36.

37.
38.
39.

40.
41.
42.
43.

TUMIOTAIAMUYECKUE TEPMOPEIIEITOPHI.

44.
45.
46.
47.
48.
49.
50.
51.
52.

Hanpaenenue noocomosxu:
Maeucmepckas npoepamma:
ObpazosamenvHasn npocpamma:

Cemecmp

Yuebnas oucyuniuna

1. IIpeoOpazoBaHKe CUTHAJIOB B pelenTopax
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Mopdo-pyHKIrOHAThHAS XapaKTePUCTUKA KIETOYHBIX AJIEMEHTOB CETYATKH TJla3a YeIOBeKa:
TOPU30HTAJIbHBIE, OUMOJISIPHBIE U MIOJIIEPOBBI KIIETKU
Mopdo-pyHKIrOHATBHAS XapaKTePUCTUKA KIETOYHBIX JIEMEHTOB CETYATKH TJ1a3a YeIOBeKa:
MHTEPIIEKCU(OPMHBIE, aMAaKPUHOBBIE M TAHTJIMO3HBIE KIIETKU.

biok-cxeMbl ceTuaTKu

3puTenbHbIE MYTU: PETUHOTEKTAIBHBIN U PETUHO-TEHUKYJIO-CTPUATHBIN MYTh

3puTenbHbBIE NMYTH W 3pUTENbHAs KoOpa: IEpBUYHAs 3pUTEIbHAs Kopa, €€ CTPOEHUE W
(YHKLIIMOHUPOBAHUE; SKCTPACTPUATHASI KOPA.
[1macTUYHOCTH NEPBUYHOMN 3pUTEIBLHOU KOPBI
MornexyssipHasi OMOJIOTHsI TEPMOYYBCTBUTEIBHOCTH
TepMOUYyBCTBUTEIIBHOCTD TOMKUIIOTEPMHBIX JKUBOTHBIX
['omolioTepMHBIE KHBOTHBIE: TEPMOPELENTOPbl KOXH, TINIyOOKHE TEpMOpELENnTOpsl U

CeHcOpHBIE CUCTEMBI, YyBCTBUTENBHbIE K MH(PPAKpAaCHOMY H3TYUSHHUIO U TOJIIPU30BAHHOMY CBETY.
CeHCOpHBIE CUCTEMbI, YyBCTBUTENBHBIC K DJIEKTPUUECKUM U MATHUTHBIM TOJISIM.

Bruonornyeckoe 3Hauenne 00
Heiipodusuonorust 60mm
[Tepudepryeckne HOMUIETTOPHI

LlenTpanbHble MyTH Nepeiaun OONEBbIX CTUMYJIOB

Hetipodapmakomnorus 60y1eBbIX yTel

Wppanuupyromas 601b

BopoTHas Teopusi BOSHUKHOBEHHS 00JIEBOrO 4yBCTBA.

9. OBPABEIl MOAYJBbHOI'O KOHTPOJISL
(obpaszey sapuanma u kpumepuu OYeHUBAHUL)

TOY BIO «IOHEIKW HAIIMOHAJBHBI YHUBEPCUTET»

buonornueckuii pakyabTer

i

06.04.01 Buoaozusa
Quzuonozun uenosexa u HcusoOmMHvIX
aKademuuecKas mazucmpamypa

Cencopnas puzuonozusn

MOAYJBbHASA KOHTPOJIBHAS PABOTA
BAPHUAHT Nel

2 PeuiennTopbl BKyca Yy HACEKOMBIX
3. Tpancaykius BKyCOBBIX CUTHAJIOB

YTBepkaeHo HA 3aceqaHuN Kadeapbl PU3H0JI0THHN YeJT0BEeKA U sKUBOTHBIX
[Tpotokon Ne 14 ot "14" anpenst 2020 r.

3aB. xadenpoit

B.B. Tpyw

DK3aMeHaTop

Kpurepun oneHuBaHus MO1YJbHOT0 KOHTPOJIS

Homep 3a0anusn Konuuecmeo oannoe
1 10
2 10
3 10
Bcero 30 6as10B

I'.A. ®posnosa
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10.OBPA3EIl DK3AMEHAIIMOHHOI'O BUJIETA
Teopemuueckue 60npocwl, 8bIHOCUMbLE HA IK3AMEH

1. Apnanrtanus penenTopon
2. AxycTH4ecKre CeHCUIUIbI U TUMITAaHAJIbHbIE OPTaHbl MIIEKOIUTAIOLINX
3. Ananu3 BecTHOYISPHOM W 3BYKOBOM WHGpOpMalMM B MO3re: BECTHOYISpHbIE NYTH U

pedexco
4 AHanu3 TakKTWIBHOW HHPOPMALIUU B MO3Te
5 AHaToMmusl I71a3a 4eJI0BEKa: CTPOSHUE T1a3HOr0 SI0J10Ka U BCIIOMOTaTeIbHOI 0 arnmapara.
6. AnaToMus 1 (PU3HOJIOTUS YIUTKHA MIEKOIHUTAIOIHX.
7 buonornyeckoe 3HaueHue 6011
8 brodusuka BOJOCKOBBIX KJIETOK YIUTKH.

0. buoxumusa xemopenenTopoB MICKONUTAIOIIUX K MapuraibHOMY naBieHuto O2 u CO2

10. briok-cxembl ceTuaTtku

11. Bkyc y MiekonuTaronux: BKyCOBble TOYKH, TPAHCIYKIIUS CUTHAIA BO BKYCOBBIX MOYKaX

12. Bkyc y HacekoMbIX

13. BoMepona3zanbHbIi OpraH MO3BOHOYHBIX B (PEPOMOHBI

14. BopoTHas Teopusi BOSHUKHOBEHHS 00JIEBOTO 1yBCTBA.

15. ['omoliOTEpMHBIC JKUBOTHBIC: TEPMOPEUENTOPHI KOXKH, TIyOOKHE TEPMOPEIENTOPhl U
TUMIOTAIIAMUYECKUE TEPMOPEIIEITOPHI.

16. JIBr>KeHUeE TJIa3HOTO S0I0Ka

17. JleTeKTUpOBaHUE  OCMOTHYECKOTO  Pa30yXaHHWs  THIOTAIAMUYECKUMHU  KJIETKAMH
MJIEKOTIUTAOLIUX

18. 3puTenbHBIE MYTH W 3pUTEIbHAs KOpa: NEpBUYHAs 3pUTENbHAs KOpa, €€ CTPOEHUE U
(GyHKIIMOHUPOBAHKE; SKCTpacTpUaTHas Kopa.

19. 3pUTeNbHbIEC TYTH: PETUHOTEKTAJIbHBIA U PETUHO-T€HUKYJIO-CTPUATHBIN MyTh

20. NuTpady3anbHple OKOHYAHHS BEPETCH MIICKOTTHTAIOIITIX

21.  Hppamuupyromas 0016

22. KapTbl ceHCOpHBIX MOBEPXHOCTEMN

23.  Kunecre3nueckne MEXaHU3MBbl Y YWIEHUCTOHOTUX

24. Jlokanu3anuss W CTPYyKTypa XEMOPEUENTOPOB MJIEKOMUTAIOIMMNX K HapUUAATIbHOMY
nmasieHuro O, u CO,

25. Mexanopenenmus y kpyrioro 4epss Ceanorhabditis elegans

26. MexaHouyBcTBUTENbHBIE KaHab! E.coli

27. MonexynspHas OH0JIOTHsT 00OHSATEIBHBIX KIETOK

28. MornexyssipHasi OMOJIOTHS TEPMOYYBCTBUTEIBHOCTH

29. Mopdo-pyHKImoHaIbHAsT XapaKTEPUCTUKA KJIETOYHBIX DJIEMEHTOB CETYaTKHU TIJja3a
yenoBeka: (hOTOpeLenTOPHbIE KIETKH.

30. Mopdo-pyHKImoHabHAsT XapaKTEPUCTUKA KJIETOYHBIX DJIEMEHTOB CETYaTKHU TIJja3a
Yell0OBeKa: TOPU30HTAIbHBIC, OUIOJISPHBIE U MIOJIJIEPOBBI KIIETKU

31. Mopdo-pyHKImoHabHAsT XapaKTEPUCTUKA KJIETOYHBIX DJIEMEHTOB CETYaTKHU TIJja3a
YelloBeKa: MHTEPIUIEKCU()OPMHBIE, aAMaKPUHOBBIC U TAHTJIMO3HBIE KIICTKH.

32. Hetipodapmakomorus 60y1eBbIX yTel

33.  Heiipodusuonorus 601u

34. OO6oHsATeNbHAs CHCTEMa HACEKOMBIX: TUTPOPELENnTOphbl, OOOHSATENbHbIE CEHCUIUIBI U
bepoMoHBI

35. OOoHATENIPHAA CHCTEMA II03BOHOYHBIX: OOOHATENBHBIN DSOUTEIWH [OJOCTA HOCA,
00OHSTENbHBIE PEIENTOPHBIE KISTKU

36. OOpatHblIe CBSA3U B paboOTEe PEIENTOPOB CEHCOPHBIX CHCTEM

37. Opranusars riia3 6ecrio3BOHOYHBIX: HBOJIIOIHMS KAMEPHOT0, CIIOXKHOTO M CKAHUPYIOLETO I1a3a

38. [Tepudepryeckne HOULIETITOPHI

39. [1nacTHYHOCTH NEPBUYHOMN 3pUTEIBHOU KOPBI

40. [[macTHYHOCTH COMATOCEHCOPHOM KOPBI



41.
42.

43.

44.
45.
46.
47.
48.
49.
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[IpeoOpa3oBaHue CUTHATIOB B PELIENTOPAX

[Tpumeps! cTpoeHus ri1a3 6ecro3BOHOYHBIX

[TpuHIUTIBI CTPYKTYPHOU OpraHu3aliy U (yHKIIMOHUPOBAHUS CEHCOPHBIX CUCTEM
Penenrtops! 1 ux kiaccupuKanys

PeHeHTOpBI HaTAXKCHHA B MBIIIIAX YICHUCTOHOTHUX

Penentops! cycTaBoB MIICKOITUTAIOLINX

CeHcopHOE KOIMPOBAaHNE

CeHCOpHBIE ITyTH CEHCOPHBIX CUCTEM

CeHcOpHBIE  CHCTE€MBI, YYBCTBUTENbHBIE K  HUHPpPAKpaCHOMY  H3IYyYCHHIO U

MOJIIPU30BAaHHOMY CBETY.

50.
51.
52.
53.
54.

CeHCOpHBIE CUCTEMbI, YyBCTBUTEIBHBIC K DJIEKTPUUECKUM U MATHUTHBIM TOJISIM.

CiyxoBO# IyTh U CIyXOBasi KOpa.

Crtpykrypa 1 (YHKIIUH BOJIOCKOBBIX KJIETOK

CyxoxuinbHble opranbl ['oyibaxu

TakTubHBIE PEHENITOPHI KOXKH MIIEKOMUTAIONINX: OBICTPO U MEIJICHHO aJalTHPYIOIIUeCs

peLenTopsl KOXKHU

55. TepMOUyBCTBUTEIHHOCTh TOUKHIIOTEPMHBIX )KHUBOTHBIX
56. DU3MONIOTHS XEMOPELENTOPOB MIIEKOMUTAIOIIUX K MapiuaibHoMy aaBieHuto O2 u CO2
57. XapakTepUCTUKA TUTMEHTHOT'O SIUTENINAS CETYATKU
58. XeMo- U HHTEPOPELENTOPbI MICKOTTUTAIOIIUX
59. XeMOUyBCTBUTENBHOCTD Y IPOKAPUOT. XEMOUYBCTBUTENBHOCTH Y E.coli
60. entpanpHas 06paboTKa 000HATEIHLHON HHPOPMAITHHI
61. [{eHTpanbHbIE IPOCKLIUH BKYCOBBIX IIyTEH
62. [lenTpanbHBIC MyTH TIEpeaadn OOJIEBBIX CTUMYJIOB
63. DOBOIOIMS yXa M03BOHOYHBIX
IOy BIIO «IOHEIKA HAIITMOHAJIbHBIIA YHUBEPCUTET»
buonoruueckuii pakynpTeT
Hanpaenenue noocomosxu: 06.04.01 Buonozus
Mazeucmepcras npoepamma: Quzuonozun uenoeexa u HcuOMHBIX
ObpaszosamenvHas npocpamma: aKademuuecKkas mazucmpamypa
Cemecmp I
Yuebnas oucyuniuna Cencopnasn usuonozusn

Oxzamenayuonnviii ounem Nel

1. IImacTHYHOCTH COMAaTOCEHCOPHOM KOPbI
2. MonekynspHasi OMOIOTHS OOOHATEIBHBIX KIETOK
3. BiIOK-CXeMBbI CeTUaTKH ria3a 4yeloBeKa

YrBepxkaeHo Ha 3acelaHUH Kadeapsl (PU3HOT0THH YeJI0BEKA H ;KUBOTHBIX

IIporokoin Ne 14 ot "14" anpensa 2020 r.

3aB. kadenpoii B.B. Tpym DK3aMeHaTop I'.A. ®ponosa
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Kpumepuu OUCHUBAHUA IK3AMEHA

Homep 3a0anusn Konuuecmeo dannoe
1. 10
2. 10
3. 10
Bcero 30 6a10B

11. OBPA3EIl TECTOBOI'O 3AJJAHUA

TEMA 1. OBIIIME CBOMCTBA CEHCOPHBIX CUCTEM
A/1eKBAaTHOCTH Pa3ApakKuTeJIsl NPOSABJIsETCS B TOM, UTO:
a €ero MoporoBasi MHTEHCHUBHOCTb 3HAUYMUTEIHHO BBIIIE IO CPABHEHUIO C HEaJEeKBaTHBIMU
pa3apaxuTensiMu
0 ero nmoporoBas MHTEHCUBHOCTb aHAJIOTMYHA UHTEHCUBHOCTH HEAJIEKBATHOTO pa3IpakuTess
€ro MOporoBasi MHTEHCUBHOCTh 3HAYUTEIBHO HUXKE MO CPaBHEHUIO C HEAJCKBATHBIMU
pa3apakKUTENIMU

YcraHoBHUTE COOTBETCTBHE MEKIY BHIOM Pa3APAaKUTEJA U JHepPrueil, ¢ IOMOIIbI0 KOTOPOM
nepegaercs CHrHaJI:

a CBCT 1 MOJICKYJIbI 1 TOHbI

0 XUMHYECKHE I  doronsr
pa3apaxuTenu

B TEIUIOBBIC Il Temmneparypa

I' MEXaHUYECKHUE IV nedbopmarnus

PaccraBpTe B NpPaBUIBHOH IOCJEXOBATEJBHOCTH JTalbl JAeATEJbHOCTH CEHCOPHOM
CHCTEMBI:
a TpaHchopMalMK BOCTIPUHSITON SHEPTHH B HEPBHBIE UMITYJIbCHI

0 mepenauu UMITYJILCOB B MO3T Yepe3 IeNy HEHpPOHOB
B BOCHPHATHS PEIENTOPAMU BHEIIHEH JIJIs1 MO3ra (PU3MUECKON U XUMUYECKON IHEPTUN

N3 npuBegeHHBbIX HUXKe Bbl0epHUTE, KAKOW NPUHUUI OPraHM3alUM CEHCOPHBIX CHCTEM
peau3yeT MHOIO3TAKHbI XapaKTep nepeaadd 1 00padoTKU CeHCOPHBIX COO0IECHMIA:
MPUHIIAIT MHOTOKaHAIBHOCTH U MHOTOYPOBHEBOCTHU

MIPUHLIUI KOHBEPTEHIMU U JUBEPTrEeHIIUU
MIPUHITUT OOPATHBIX CBSI3EH
MPUHLUI KOPTUKAIU3ALUU

MPUHIINI JBYCTOPOHHEHN CHMMETPHUH

o N H wW O ®

MPUHIUI CTPYKTYPHO-(YHKIIMOHATBHBIX KOPPEIALUil

N3 npuBeaeHHBIX HHUKe BbI0epHTE, KAKOW NPUHIMI OPraHU3alMH CEHCOPHBIX CHUCTEM
ONHCBHIBACT YACTHYHOE B3aMMHOE NlepeKPbITHE HEHPOHOB:
a TPHUHLIUI MHOTOKAaHAJHLHOCTH U MHOTOYPOBHEBOCTHU

S IMPUHIMUIT KOHBCPICHIINU U TUBCPTCHIIUA
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NPUHIIMAI 0OpaTHBIX CBSI3EH
NPUHIUI KOPTUKAIU3aLNUN
MIPUHUUII JBYCTOPOHHEN CUMMETPUHU

o N = W

MPUHIUI CTPYKTYPHO-(YHKIIMOHATBHBIX KOPPEIALUil

IloBepxHOCTH, IAe HAXOAATCA Bce 0e3 HCKIWYeHMs nepudepuyecKue pa3BeTBJICHUS
BOJIOKHA MEPBOro YyBCTBUTEJIbHOIO (adppepeHTHOrO) HEelipoHa, HA3BIBAETCS:
a PCUCHTUBHBIM IIOJIEM CGHCOpHOﬁ CHUCTCMBI

0 mnepudepruecKUM PEIENTUBHBIM TOJIEM TAHHOTO HeHpPOHa
B YYaCTKOM NEPBUYHOIN KOPHI

YcTraHoBUTE COOTBETCTBHE MEKIY HA3BAHUEM THIIA KOPKOBOM pPeryJsiunu u ee GyHKIHen:

a IycKoBas I  cocroutr B TpaHchopmali HEPBHOW CHUTHAIM3AIMKU WU B
obecrieyeHun YCIIOBHH, npu KOTOPBIX paHee
pa3bajaHCUpOBAaHHBIE CEHCOPHBIE CHCTEMBI MOTYT OBITh
IPUBEJCHBI K TaKOMYy pEXKUMY JEATEIbHOCTH, KOI/a
CO3JIAIOTCSl HEOOXOAMMBIE YCJIOBUSL sl WX Haumboisee
IIOJIHOTO B3aMMOJIEUCTBUS U UHTETPALIH

0 KOoppurupyomas II  cocrout B momsiepkaHUM BO30YIUMOCTH TIIyOOKUX CTPYKTYD
JAHHOW CEHCOPHOM CHCTEMBl Ha YpPOBHE, ONTHUMAIbHO
MPUCTIOCOOJICHHOM K BOCHPHUSTHIO M Tlepeiade CUrHajia B
BOCXO/JISIIIIEM HalpaBI€HUU

B IOJAAEPKUBAIOLIA III cocTouT B OTKPHITUU MM OJIOKHPOBAHUH CEHCOPHBIX BXO/I0B

YkaxkuTe, B KaKue U3 30H KOPKOBBIX MPEICTABUTEIHLCTB CEHCOPHBIX CHCTEM MOCTYyNAaeT
HMITYJIbCAIHSA 10 «ObICTPBIM» KaHaJam?

a TepPBHYHBIC MPOCKIINU

0 BTOPHYHBIC TPOCKITUU

B TPCTHUYHBLIC ITPOCKIUU

YkaxkuTe, Kakue M3 30H KOPKOBBIX MPEICTABUTEILCTB CEHCOPHBIX CHCTEM SIBJISIIOTCSI
30HAMU NEePEKPBITHA PA3HBIX CEHCOPHBIX CHCTEM:

a TEepPBUYHBIC IPOEKIIUU

0 BTOPHUYHBIC MPOCKITUU

B TPCTHUYHBIC ITPOCKIUU

Crnenuguyeckoil 0CO0EHHOCTBHIO peleNTOPHBIX MeMOPaH SIBJISIETCS:

a BKIKHYCEHHE B HX COCTaB 6I/IOJIOFI/I‘-I€CKI/I AKTUBHBIX BCIICCTB — ITHUIMCHTOB, q)epMeHTOB,
aleTHIIXOJIUHACTEPA3bl U Ap.

6 BKJIFOUCHUC B UX COCTAaB BHICOKOYYBCTBUTCIIbHBIX HOHHBIX KaHAJIOB

BBICOKAs IIJIOTHOCTDH BJIGKTpOBOBGyI[I/IMBIX KaHaJIOB

Oco0CHHOCTBIO BOCIIPUATHS A1eKBATHBIX CUTHAJIOB pelenTopaMu fBJISIETCS CJIeTYyHIMi

(axr:

a IOpPOrd BOCHPHUATHS BbICOKOCIECHUAJM3HPOBAHHBIMM pelenToOPpaMH  aJeKBATHBIX
CTUMYJIOB YPe3BbIYaiilHO BHICOKH

0 MOpOrd BOCHPUATHS BBICOKOCHEIHATM3UPOBAHHBIMU PELENTOPaMH aJeKBAaTHBIX CTUMYJIOB
YPE3BBIYANHO HU3KHU
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CBOIICTBOM MNOJMMOJAJIBbHOCTH, T.e. CHOCOOHOCTHI) PpearupoBaTh He HA OJMH, a HAa
HECKOJIbKO Pa3HbIX 10 MOJAAJIBHOCTH pa3apakuTesieii, 00,1a1a10T:
a UWHTEPOPEIENTOPHI

0 DIKCTEpPOPEUENTOPHI

N3 nepeynciieHHbIX HMKe BblOepHTe Te BHIbI CEHCOPHBIX CHCTEM, pelenTopbl KOTOPBIX
OTHOCHAITCSl K XeMopenenTopam:
COMAaTOCEHCOpHasl CUCTEMA

BKYCOBOM aHaJIU3aToOp
3pUTENBHBIN aHATIN3aTOP
0OOHATENBHBIN aHATH3ATOP
CJIyXOBOM aHAIM3aTOp

o N 2 W O\ e

BECTHOYJISIPHBINA aHATTU3aTOP

N3 nepeynciieHHbIX HMKe BblOepHTe Te BHAbI CEHCOPHBIX CHCTEM, pelenTopbl KOTOPBIX
OTHOCSITCSI K IEPBUYHOYYBCTBYIOLIUM:
COMAaTOCEHCOpHasl CUcTEMA

BKYCOBOM aHaJIM3aTOP
3pUTENBHBIN aHATIN3aTOP
0OOHATENBLHBIN aHATH3ATOP
CIIyXOBOM aHAJIU3aTOP

o N 2 W O e

BECTHOYJISIPHBINA aHATTU3aTOP

N3 nepeuncieHHbIX HUKe BbIOepHTe Te BH/Jbl CEHCOPHBIX CHCTEM, pelenTopbl KOTOPbIX
OTHOCATCSI K BTOPMYHOYYBCTBYIOIIUM:
a BKYCOBOH aHaJIM3aTOP

3pUTENBHBIN aHATIN3aTOP
OOOHATENbHBIN aHATU3ATOP

CIIyXOBOM aHAJIN3aTOP

N =2 wm O

BECTUOYJISIPHBINA aHATTU3aTOP

PaccTaBbTe B MOpsAKe peaju3alii dTANbI PeHeNTOPHOI0 aKTa:

a W3MEHeHHe MEeMOPaHHOU MPOHUIIAEMOCTH B PEIETITOPE

0 DJIEKTPOTOHWYECKOE PACHpPOCTPAHEHHE PELENTOPHOTO MOTCHIMANA Yepe3 NCHIIPHUTHI U TEJI0
KJIETKH K aKCOHY

B BHEIIHUN CTUMYJ JOXOIUT JI0 PEUENTUPYIOIIEro CyOcTpara, OnpeAesioniero MoJalbHOCTh
perenrTopa, u B3aUMOJICHCTBYET C HUM

I' TEepeKOAMPOBAHUE MEPEIAHHOTO SJIEKTPUIECKOT0 OTBETA PELIETITOPA B UMITYIbCHBIN pa3psiy

HN3MeHeHne MeMOpPaHHOr0 TOTEHUHMAJA PeNeNTOPHOH KJeTKH, BO3HHMKaIOLee MO/
AelicTBHEM pa3ipasKuTeIsl, HA3bIBACTCH:
a peLenTOpPHbIM MOTEHLUAIOM

0 DIIEKTPOTOHOM
B IIOTECHIIHAJIOM JE€HCTBUA
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N3 nepedncieHHbIX HHMKe BbI0epHUTe CBOICTBAa, XapaKTepHble /s PelenTOPHOro
NMOTEeHIHAJIA:
ABJISIETCA TpaslyalIbHbIM

pa3BHUBaeTCs MO MPABUITY «BCE UM HUYETO»
pacnpocTpaHsAeTcsi 0 HEPBHOMY BOJIOKHY MTACCHUBHO
pacrpocTpaHseTcs 10 HEPBHOMY BOJIOKHY aKTHUBHO

BPEMEHHBIE TIapAMETPHI ONPEIEISAIOTCS B OCHOBHOM BPEMEHHBIMU ITapaMeTpaMu CTUMYJIa

o N H W O ®

BPEMCHHBIC IMapaMeTpPhl OMPEICIAIOTCS JJIEKTPOTEHHBIMH U KaOeTbHBIMU CBOWCTBAMU
HEPBHOI'O BOJIOKHA, ¥ HE 3aBUCHUT OT IMapaMeTPOB CTHUMYJIa

BricTpo ananTupywommecsi, ujin ¢pa3Hbie penenTopbl XapaKTepu3yTCs TeM, 4YTO:

a BO30YXXIalOTCS B HAYAJIBHBIA U KOHEUHBIN MepUobl AedhopMaIiuyu uX MeMOpaH

0 BO30YXIalOTCS B TEUCHHUE BCETO Neproa aedopMaiuy ux MeMopax

B OJEKTPUYECKHE MPOIECCHI B HUX PETHUCTPUPYIOTCS BCE BPEMs, TTOKA IITUTCS pa3apakeHUe

BuyTrpennue ¢pakTopbl MeXaHU3Ma AJANTALMH PelEeNTOPOB CBA3aHbI:

a CO CBOWMCTBaMHM BCIIOMOTATENIbHBIX CTPYKTYP

0 C U3MEHEHUSIMH (PU3UKO-XUMHUYECKHUX MPOIIECCOB B CAaMOM peLenTope

B ¢ 3hdepeHTHBIMU BIAUSHUSAMH OT PACIIOJIOKEHHBIX BBIIIE HEPBHBIX LICHTPOB

YcTraHOBUTE COOTBETCTBHE MEXKAY BHAOM LEHTPAJIBHBIX CEHCOPHBIX NyTed H HX

XapaKTepUCTHKAMM:

a cnenuduueckue I  omenuBaOT TIaBHBIM 0O0pa3oM (u3HUYECKHE NapaMeTphl
CTUMYJa ¥ TPEUMYIIECTBEHHO NEpeNaloT CUTHAIBI OT
PELenTopOB OJHOTO TUIA

0 wnHecnenuduueckue I  cBs3aHBI C OLIEHKOM OMOJOTHYECKON 3HAUUMOCTH CTUMYJIOB
B aCCOLMATUBHBIC I wumeroT ocoboe 3HaUYEHUE NIl MOAJEPKAHUS OOIIErO YPOBHS
TaJaMOKOPTHKAIbHBIC BO30YAMMOCTH MO3TOBBIX ammapaToB

12. KPUTEPUU OIEHUBAHUSA

[Io kypcy mnpenmnonaraercs NPOBEAEHUE MPOMEKYTOYHOM aTTECTALMM B BUJAE MOIYJIBHOTO

KOHTPOJIS, CAMOCTOSTENbHON pabOTHI M 3K3aMeHa.

Pacnpeoenenue dannos, Komopoie Mozym noiy4unms CHyoeHnbl
6 npouecce uzy4eHus OUCUUNIUHbL

Oprann3zannoHHo- CPC MonyabHbIi JIK3aMeH Bcero
yueOHasi padora KOHTPOJIb
CTyJAeHTAa
Max 20 6annos max 20 6ayos max 30 6amnoB | max 30 6amioB 100
6aioB
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IIkana coomeéemcmeus 6417106 HAUUOHAILHOIL WIKAJlE

Onenka Onenka o OuneHka 1o rocy1apcTBeHHOH IKaJje Onenka o
no mkaje | 100-6amibHoi (3x3ameH, MudPpepeHIUPOBAHHBIIN 324eT) rocy1apcTBeHHOM
ECTS mKaje mKaje (3a4uer)
A 90-100 5 (OTIIUYHO) 3a4TEHO
B 80-89 4 (xoporio) 3a4TEHO
C 75-79 4 (xopo11o) 3a4TCHO
D 70-74 3 (yOBJIETBOPUTEIILHO) 3a4TE€HO
E 60-69 3 (yIOBIIETBOPUTENBHO) 3a4TEHO
FX 35-59 2 (HeyIOBIETBOPUTEIHHO) HE 3a4TCHO

C BO3MOXXHOCTHIO TIOBTOPHOU CIa4H
F 0-34 2 (Hey/IOBJIETBOPUTEIHHO) HE 3a4TCHO
C BO3MOXXHOCTBIO TIOBTOPHOM CIIa4M MPHU YCIIOBUU
00s13aTeIbHOr0 HAbOpa JOMOIHUTENBHBIX 0aJIOB

13. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O ITPOLHECCA

JIlekiMOHHBIE 3aHATUS NPOBOASATCSA B ayIUTOPUH, OCHALEHHON MYJIbTUMEIUWHON TEXHUKOMH,
rpadonmpoeKTOPOM, TOCKOH 1 TaOIUIIaMU.

JlaGopaTopHble 3aHATHS TPOBOIATCS B ayAHTOPUH, OOOPYJOBAHHOM KOMIIBIOTEPAMU C
JMLIEH3UOHHBIM TIPOTPaMMHBIM OOECIEYeHHEM, JIOCTYNIOM K ceTH VHTepHeT, cTojamH, IOCKOM,
TabmuIaMu, crnaiinamu, 1a0opaTopHbIM 000pYIOBAaHUEM TS BHITIOJIHEHUS padoT.

14. PEKOMEHOBAHHASA JIUTEPATYPA

Koua-Bo Hanuuue

Ne IK3eMILISAPOB | JICKTPOHHOI
HaunmeHnoBanme

n/n B OM0/1MOTEKE BEpPCHHU B

TlonHY BC

Ocnoenas numepamypa
1. Tpym B.B. ®uzuonoruss 4YemoBeKa M KUBOTHBIX
[OnexTpoHHbI pecypc] (KOHCHEKT Jiekuuid). — JloHenk: - +
JouHY, 2016. — 370 c. Pazmep daiina: 24,8 M6
2. Cob6oueB B. 1. OcHoBBI (hr3nonoruu Bo30yIuMbIX
TKaHe# [DneKTpoHHbBIN pecypc]: yueb. mocobue / B. U.
Cob6ones, B. B. Tpym; Jlonenkuii Hatl. yH-T, Kad. - +
bu3romornn yenoBeka u KUBOTHBIX. — [loHerk: JJonHY,
2013. — 277 c. Pasmep daitna: 9,58 M6
3. DU3MO0IOTHS YEJIOBEKA U JKUBOTHBIX [ DIEKTPOHHBIN
pecypc]: (MeToaruecKrue peKOMEHAAINH K
camocTosTeNbHOU pabote ctynentoB) / B. B. Tpym, B. 1.
Tpyw, I'. A. ®ponosa u ap.; 'OY BIIO [lonenkuii
HallMOHANIbHBIN yHUBepcuteT. — [{onenk: JonHY, 2018. —
469 c. Pasmep daiina: 23,9 M6
4. CwmuproB B.M. Heiipodusnonorus u BeiciIast HepBHas
NESTENIbHOCTH IETEH U MOAPOCTKOB: Yueb. mocodue Jyist

5
cTyneHToB aedexToi. ¢ak nea. By3os / B.M. CMupHoB. —
M.: ACADEMIA, 2000. — 396 c.
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Ne
n/u

HauMmenoBanue

KoJj-Bo
IK3EeMILISIPOB
B OM0JIHMOTEKE

JlonHY

Hannumue
3JIEKTPOHHOM
BEpPCHHU B
IbC

®ponosa ['.A. Pu3n0IOrHst MEXaHOYYBCTBUTEIILHOCTH
(KMHECTe3Us U OCs3aHKe): yueOHOe MOCOOUe K CIEKYpPCY
"Cencopnast pusuonorus” / I'.A. @ponosa; 'OV BIIO
JloHenKui HaMOHAJIBHBIN YHUBEPCUTET, bruonornueckuit
daxynbsTer, Kadenpa puszronoruu yenoBeka v )KUBOTHBIX. -
Honenk: I'OY BIIO "IouHVY", 2017. - 104 c.

Merouueckie peKOMEHAAUH K IPOBEICHUIO
MPAKTUYECKUX 3aHITUN MO Kypcy «DU3NO0I0rust
aHAIM3aTOPOB» [ DNeKTpoHHBIN pecypc] / [cocT. I A.
®ponosal; Honeukwii Hatl. yH-T. — Honernk: JJouHY, 2014.
— 1,05 M6.

Meroaudeckue yKa3aHus K IPOBEICHUIO JTA0OPATOPHBIX
3aHsATHH 110 Kypey "CencopHas ¢uznonorus”
[DnexTponnslii pecypce] / coct. I'.A. ®ponosa; JloHeukwii
Hatl. yH-T, Kad. ¢pusronornu yeinoBeka v )KUBOTHBIX. —
Houneuk: JJlonHY, 2016. — 1,1 M0

Jlonoanumensnan numepamypa

laiiBoponckwmii M1.B. Anatomus 1 (pU3HONIOTHS YeTIOBEKa:
yuebnuk / W.B. I"aiiBoponrckwuii, I'.1. Huuumopyxk, A. 1.
laiiBopoHckmil. — 5-e u3a. — Mocksa: Axagemus, 2009. —
491 c.

MeTtonudeckue peKOMEHAAINH K TPOBEICHUIO0 MAIOTr0
MpaKkTUKyMa 1Mo (PU3UOJIOTHH YETIOBEKA U JKUBOTHBIX
[DnexTponHsIii pecypc] / [cocT. I'.A. @ponosal;
Honeuxkuii Hatt. yH-T. — Jlonenk: JlonHY, 2011.

10.

MeTtonudeckue yka3aHus K IPOBEACHUIO MaJIOTO
MPaKTUKyMa M0 (U3MO0JIOTUN YeJIOBEKa U KHUBOTHBIX
[DnexTponnslit pecypc] / coct. I'.A. ®ponosa; Jloneukuit
Ha1l. yH-T, Kad. ¢usnonoruu yenoBeka v >KUBOTHBIX. —
Honenk: JouHY, 2016.

11.

bonb10ii NpakTUKyM 110 BBICIIEH HEPBHOU ACATEIBHOCTH U
Helipodusuonoruu: yueobnoe nocoodue / [E.W. Epuna, /1.B.
EBtuxun, A.H. Mnozemues u ap.]; nox pen. JI.B. EBTuxuna,
b.B. Yepnsbiera. — Mockaa: Jlunop, 2009. — 249 c.

12.

Bunparpyoe C.A. Metoauueckue peKoMeH AN K
n3ydeHuro yueOHou aucuuiumiel "Helipodusunonorus”
[Onexrponnsii pecype] / C.A. Bunsarpybe; 'OV BIIO
"lonenkwuii Hatt. yH-T". — Jlonenk: lonHY, 2016. — 1,3 M0.
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15. ”THOOPMAIIMOHHBIE PECYPCBI

http://www.xumuk.ru/

http://humbio.ru/humbio

http://meduniver.com/Medical/Physiology/

http://elibrary.ru/defaultx.asp

http://meduniver.com

http://lib.khspu.ru/resource/r_6.php

http://www.medicinform.net/human/fisiology.htm
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=viewlink
&cid=2493

Cucrema snexktponHoro ooyuenus "[lerac": http://pegas.bsu.edu.ru

. Hayunas 6ubnmoreka JIoHEIIKOro HAIIMOHATHHOTO MEAUIIMHCKOTO YHUBEPCUTETA!

http://katalog.dnmu.ru/search.php

. buonorus yenoseka: http://humbio.ru/humbio/default.htm
12.
13.
14.

becr-Men-byk: http://www.medliter.com/
http://wwwwin.wplus.net/pp/MediaMedic/libr.htm

KpbiMckas MmexxBy30BcKasi OMOIHOTEKA:
http://elib.crimea.edu/index.php?option=com_content&task=view &id=198 &Itemid=57
ig-6ubnuoTeka: http://www.iglib.ru/

DNEKTPOHHBIE BEPCUM HAYUHBIX KYpPHAJIOB!
http://www.maikonline.com/maik/showFreeProductsTitle.do

16. IPOTPAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (xoprioparuBHas nurensust JJOHHY Ne 46484614),
2. Microsoft Office (kopnioparusHas nunensus JOHHY Ne 46472919),
3. Microsoft Visual Studio (munien3ust mporpamMmbl DreamSpark a1 BeICIIIUX y4eOHBIX 3aBEICHUH),
4. Adobe Acrobat Reader, xPDF, R Studio (mumnen3uu GPL, Apache, BSD nmns cBoGomHOTO
MIPOTrpaMMHOTO 00€CTICUEHHUS)
Pabouas mporpamma paccMOTpeHa W TepeyTBEpKIeHa Ha 3acelaHuu Kadeapbl Gpu3HoIorun
YyeJIoBeKa U JKMBOTHBIX C U3MEHEHHUAMHU (0e3 M3MEHEHHMI ) Ha roa. ITporokoin 3acenanus

kadenpsr Ne oT

3aB. kadenpoit GU3NOIOTUN YEIOBEKA M )KHBOTHBIX B.B. Tpym




