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1. OBJIACTBh IPUMEHEHUA U MECTO JUCHUIIJIMHBI B YYHEBHOM ITPOLECCE

OO0s3arenbHasl TMCIUILIMHA BApUATUBHON YacTH MPo(ecCHOHAIBLHOTO 0JI0Ka y4eOHOTO TiIaHa
HarnpaBieHus noaroroBku 06.04.01 buonorusi. M3yuenue aucuurminHbl «DU3MOJIOTHS CHHAINCOB»
OCHOBBbIBaeTcs Ha 0aze nucuuIuMH: «®DU3HOJIOrUs ueroBeKa U KHUBOTHBIX», «MMyHOmOrHs»,
«buodpusuka», «MomnekynspHas OHoNOrus». SBIgeTCSs OCHOBOM JUISI M3YYEHHUS CIEAYIOIIMX
TUCHUIUINH: «®DU3NOJIOTHS CEHCOPHBIX CHCTEM». 3HAHWs, IOJIYYCHHBIC IPUH HM3YYCHHH Kypca
«DU3NOJIOTHSI CHHAIICOB», (POPMHUPYIOT Y CTYIEHTOB CIIOCOOHOCTH HCIIOJIB30BaTh MPO(ECCHOHATBHO
npoUIUpoOBaHHbIE 3HAHUS W MPAKTUYECKHME HAaBBIKM B OKCIEPUMEHTAIBHOM (GU3MONOTUU U
COBPEMEHHOW MEIMIIMHE MPHU HCCICTOBAHUN BIMAHUS PA3JIUYHBIX (PAKTOPOB HA (YHKIMOHHPOBAHUE
CHHAIICOB Pa3HOr0 THIIA U CIIOCOOOB PETYISIUU UX aKTUBHOCTH.

2. CTPYKTYPA JUCHUIIJIMHBI

. oyHas hopma 3a04Has popma
XapakTepucTuKa yueOHON TUCIIUTUTUHBI
00yJeHus oOyJeHus

Hanpasnenne noarotoBku 06.04.01 buonorus
Marucrepckas mporpamma DuU3N0JI0rKs YeJIOBEKA U dKUBOTHBIX
OO0pazoBaTenbHas MporpaMMa aKaJieMH4ecKasi MarucTparypa
Kpanuduxarms MarucTp
KonmuecTBo comeprkarebHbIX MOYJICH 2 coliepKaTeabHbIX MOAYJIS, 12 TeM

JlucuuIuiiHa BapUaTUBHOM YacTH 1O BBIOOPY
CTyJIeHTa 00pa3zoBatesbHOU nporpammel BO 1o
HanpassieHuto 06.04.01 buosorus

JucrumnauHa 6a30B0i / BapHaTUBHOMN YacTh
00pa3oBaTeNbHON IPOTPAMMBI

DopMbI KOHTPOJIS MOOYIbHbIU KOHMPOJIb, IK3AMEH
TMoKasaren ouyHas hopma 3a04Has popma
00yJeHus oOy4eHus
KonnuecTBo 3a4eTHBIX eqUHUIL (KPEAUTOB) 2 2
KonnuecTBo yacos 72 72
T'on moaroroBku 1 1
Cemectp 2 2
KonnuecTBo yacos
- ICKIIMOHHBIX
- IPAKTHYECKUX, CEMHUHAPCKHUX 14 4
- 71a00paTOPHBIX 14 2
- CAMOCTOSATEIbHOM paboThI 44 66
B T.4. MHAMBHUIyaJIbHOE 33/I1aHHE

HenenbHoe KOIUYECTBO YacOB, T.4. 5,1

aAyAUTOPHBIX 2

3. OIIMCAHME JUCHUIIVIMHBI

Ieaun u 3apaun
Ileny — popMupoBaHWE y CTYACHTOB MOHATHS O HEUPOXMMHYECKHX OCHOBAX PEryJsIUU
(YHKIMOHATBHOTO COCTOSIHUSL MO3ra M METoJaX UX KOPPEKIUH Ha OCHOBE BIMSHHMHA Ha
HEUPOMEINATOPHBIC CHCTEMBI.
3aoauu — copMupOBaTH MOHATHS O HEHPOXMMHUYECKHX CHUCTEMax MO3ra, UX CTPYKTYPHBIX
KOMITOHEHTAaX; YMETh MCIOJIb30BaTh 3HAHMS O 3aKOHOMEPHOCTIX ()YHKIIMOHUPOBAHUS PEUETITOPHBIX U
(bepMeHTaTI/IBHBIX IMMpONCCCOB B CUHAIICAX PA3HOI'O TUIIA AJId BIIMAHUSA HA CHHAIITUYICCKYTO ICpCaavy.
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TpeGoBanuss k pe3yJbTaTamM OCBOEHHMS AMCHMIIMHBI. [Iporiecc u3ydeHHsS AMCHUILIMHBI
«DU3HONOTHS CHHAICOB» HAMPAaBICH Ha (OPMUPOBAHUE DIEMEHTOB CICAYIOIIUX KOMIETCHIIWA B
cootBercTBUU ¢ ®PI'OC BO P® mno nampasnenuto noaroroBku 06.04.01 buonorus (Marucrepckas
nporpamMma «®@U3HOJI0THs YeI0BEKa U KUBOTHBIX»):

a) oowexynomypusix (OK):

OK-1: crtocoOHOCTBIO K a0CTPaKTHOMY MBIIIICHUIO, aHAIU3Y, CHHTE3Y;

0) oowenpogpeccuonanvnuix (OIIK):

OIIK-3: TOTOBHOCTBIO HCIIOJB30BaTh (PYHIAMEHTAIbHBIE OMOJIOTMYECKHUE TPEACTABICHUS B
cdepe npodeccroHaNbHOIN AeSITEIbHOCTH JUTS IIOCTAHOBKU U PEILICHNS HOBBIX 337ay;

B) npogheccuonanvuvix (I1K):

HAYYHO-HMCCJIe/10BaTe/IbCKAS /1eSITeIbHOCTh:

TIK-1:

CIIOCOOHOCTBIO TBOPUYECKU UCII0JIb30BATh B HaY4YHOUH u

IIPOM3BOJICTBEHHOTEXHOJIOIMUECKON AEATENbHOCTH 3HAHUS (YHIAMEHTAJIBbHBIX M MPUKIATHBIX
pa3fenoB UCHUIUIMH (MOAyJel), ONMpeeNsionuX HampaBlIeHHOCTh (IMPOoQMIb) MPOrpaMMbl

MarucTparypbl;

[TK-2: cnocoGHOCTHIO TIAaHUPOBATh M PEATM30BBIBATH MPO(ECCHOHAIBHBIE MEPONIPUSTHUS (B
COOTBETCTBHU C HAIIPABJICHHOCTHIO (MMpodrieM) mporpaMMbl MarHCTPATYPHI).

B pe3yabTare ndyyeHusi y4eOHOM TN CHUILIMHBI CTYAEHT 10JI2KEH
3Hamb OCHOBHBIE JTAllbl MIEPEJayd CUTHAJA MO CHHAICAM PAa3HOTO THUIA; CHOCOOBI (DYHKIIMOHUPOBAHUS
CHHAIICOB Pa3HOTO THIIA M METO/IBI (PapMaKOIOTHUECKON PETYJISIN X aKTHBHOCTH;
ymMemsb TIOAOHpaTh (HapMAKOIOTHYECKU CIOCO0 BIMSHUS HA CHHANTHYECKYIO TEpenady ¢ 3aJaHHBIM
PEe3yJIbTaTOM U IPOrHO3UPOBATH BO3MOYKHBIE B3aUMOBIIHSIHHN HEHPOXUMHIESCKHX CUCTEM;
gnadems METOJIUKAMH HM3MEHEHUS aKTHBHOCTH HEHPOXMMHYECKHX CHCTEM Ha (YHKIIMOHAIHHOE
COCTOSIHUE MO3Ta U METO/IaMH MX OLICHKH.

4. COAEP KAHUE JUCIMIIJIMHBI U ®OPMbI OPTAHU3ALIMU YYEBHOI'O

MPOLIECCA

IHopsiakoBbIi HOMeP
H TeMa

Kparkoe cogep:kanue TeMbl

ConepxareabHblii MoayJb 1. Heiipodusunosioruueckue 0CHOBbI (PDYHKIIMOHMPOBAHUS HEPBHOM

CHCTEMBI

Tema 1.
IIpoucxoxnenue
HEPBHOM cHCTEeMBbI B
(puitorenese u
pa3BuTHe B
OHTOIeHe3e.

[Ipyuuunbl BozHMkHOBeHMsT [IHC. I'umore3sl BO3HMKHOBEHMSI HEPBHBIX U
MBIIIEYHBIX KJIeTOK. [ unore3sl 6patbeB ['eprBrroB u Kieitnen6epra-3aBap3uHa.
KuiieyHononoctHele  KMBOTHBIE KAk IIPETEHJAEHTHl Ha IEPBEHCTBO B
BO3HMKHOBEHMM  HEpBHOM  cucTeMbl.  [IMHakommrel —  BO3MOJKHBIE
MIPEIIECTBEHHUKN POTOHEUPOHOB. BO3SHUKHOBEHUS IPOTOHEUPOHATIBHOM CETH.
HepaHast cucrema 6ecrio3BOHOUHBIX KMBOTHBIX. OKOJIOPOTOBOE HEPBHOE KOJIBIIO
KaKk TEpBBIA BO3MOXHBIX HEpBHBIN IIeHTp. Jluddys3Has HepBHas cucrema.
CrpoeHre HEpBHOM CHUCTEMBI KHUILIEYHOIOJIOCTHBIX. [ aHITIMOHapHas HEpBHas
cucrema. CTpoeHHE HEPBHOM CUCTEMBI TUIOCKMX M KOJIbYATHIX YepBeil. CTpoeHue
HEPBHOM CHCTEMBI MOJUTIOCKOB M wWiIeHHCTOHOTUMX. CTpoeHuii TpyOuaToi
HepBHOM cucTeMbl. HepBHas cuctema yaHreTHuka U MUHOTH. OCOOEHHOCTH
CTpOEHHMS TOJIOBHOTO Mo3ra pblO, amdubuii n pentummii. CTpoeHne roJIOBHOTO
Mo3ra NTHLl U Mitekonurtaromux. [lepuoast ontoreneza. Hayano dhopmupoBanus
HEPBHOM TpyOKu. MemynoOnacTsl KaKk MCXOHBIC KIETKU sl HeHpoOIacToB U
crionrno0siacroB. PoOpMUpOBaHHE OTIEJIOB TOJOBHOTO MO3ra B IpoIecce




UHIVBUAYaJIbHOTO pa3BUTHA. Tpexmys3blpuyaTas W MSTUIY3bIpuarasl CTaauu
pa3BUTHs TOJIOBHOTO Mo3ra. [locTHaTabHOE pa3BUTHE TOJIOBHOI'O MO3Ta.

Tema 2. OcHOBHBIC
M0JI0KeH U sl
HePOHHOH TeopuH.

Helipon xak aHaromMuyeckas equHuna. HelpoH Kak reHeTndyeckas eIMHULA.
Helipon kak marosjoruyeckas eauHuia. HelpoH kak (yHKIIMOHaIbHAS
enununa. Heiipon kak perenepupyrommmMu eaunHuna. Kraccuduxanums
HEHPOHOB 1O TIOJIOKEHUIO B HEpBHOM cucteme. Knaccudukaius HEHPOHOB
[0 HAalNpaBJICHUIO JBM)KEHUS HMIyJIbcoB. Knaccudukanus HEHpOHOB 1O
¢yHkunoHanpHBIM npu3Hakam. Knaccudukanus HepBHBIX BOJIOKOH.

Tema 3.
HeiipoTrpancMutrepbl
U I'OJIOBHOM MO3T.

Ilonarue o HeliporpaHcMurrepax. PyHKIMOHUpPOBaHUE MU CTpoeHHEe H+-

AT®da3bl. XapakTepucTuka MPOIECCOB HEUPOTPAHCMUCCHUU.
Knaccudukanus neiiporpancMuTTepoB. CUTHAJI-TPAHCIYKTOPHBIE CUCTEMBI.
OO6mmas XapaKTEePUCTUKA HEUPOMETNATOPOB. Bozoyxnaromue

HEeHpOMenIuaTophl:  TJyTamaT, acnaprar, aleTWIXOJUH. TopMO3HbIE
memuatopel: ['TAMK wu rmummma. Mexanu3mbl ux jaectBus. OOrmmas
XapaKTepucTHKa AeicTBus HelpomonynstopoB. 'TAMK u kaTexosaMuHbI
KaK HEMPOMOIYJISITOPBI.

Tema 4. OcHOBBI
JIEKTPUYECKOr0 1
XHMHYECKOI0
B3aMMOJAEHCTBUSA
KJIETOK.

Kpacrtkas XapaKTEePUCTUKA CHHAIICOB. Tunet AIEKTPUIECKOTO
B3aUMOJICUCTBUS KJIETOK. OCHOBHBIE THIIBI SKTPUYECKOTO B3aMMOJIECHCTBUS
kieTok. CTpyKTypa KOHHEKCOHOB W CHOCOOBI WX oOOHapyxeHws. Poib
IEJIEBOT0 KOHTAKTa B MPOBEACHUM BO30YKIIEHUS B TKaHHU. DJIEKTPUUECKUIMA
cuHarnc. TUObl  XMMHUYECKOrO  B3auMoOAeHCcTBUS  KiaeTok.  OOmas
XapaKTEePUCTUKA JIUTAH]I-PEUENTOPHBIX B3auMoOAeHCTBUI. OCHOBHOW, WU
OPTOCTEPUYECKUM  Y4aCTOK  CBA3bIBAHMS. XUMUYECKUI CHHAIIC.
AKCOHQJIBHBIA TpaHCHOPT. MeXaHu3M BBICBOOOXKICHUS TPAHCMHUTTEPA.
[IpeoOpazoBanue TpaHcMuTTepa. THUOBI XWMHYECKUX CHUHATCOB. Tumbl
TPAHCMUTTEPOB U MEXAHU3MBI UX JICHCTBHSI.

CouepmaTe.nLHmﬁ MOaYyJb 2. ®u3H0J0rusl CHHAIICOB OCHOBHBIX MEIMATOPHBIX CUCTEM MO3ra

Tema 5. Hopaape-
Hepruveckas
CHCTEMAa MO3ra M ee

(pyHnkuumn.

Hopaapenepruueckue HelipoHbl U myTH. CUHTE3 HOpaJApeHAINHA U TTYTH €ro
nerpagauuu. Penentopel  HopagpenanuHa B I[HC. Pacnonoxenue
aJpeHOPELENTOPOB Pa3IMYHbIX TUIOB B cHHance. OyHKINOHUPOBAHUE O- U
-anpeHOpeLenTOpOB. BemecrBa AQrOHMCTBI Ha AHTarOHUCTHI
aZpeHepruyeckux penentopoB. OyHKINKM HOPAIPEHEPIUYECKON CUCTEMBI B
IOHC. VYwuactne HopaapeHalMHa B KaydecTBE Heilpomenuaropa B
(opMHpOBaHUU YPOBHS OOAPCTBOBAHMS, BHUMAaHMS, HMOLMOHAIBHBIX
COCTOAHMM. MexXaHu3Mbl BIUSHHUS HOPAAPCHEPrUYECKOM CUCTEMBI Ha
NOBEJICHUE, 00YUYEeHUE U NaMSITh.

Tema 6. {opamu-
Hepruyeckas
CHCTEeMa MO3ra H ee
byHkumnm.

Hodamuneprudeckue Heiiponsl u nytu. CuHTe3 nodamMMHa M IYTH €ro
nerpagaiun. Penenrropsl nodammaa B ITHC. Knaccudukamums penentopos.
MexaHu3MBbl aKTUBALMK peLenTopoB nodamuHa. Pacnonoxxenne D-penentopos
pasHpix THNOB B cuHarnce. DyHkimonupoBanue D-penentopoB. Bemiectsa
aroHUCTBl HA  AHTArOHUCTHl  JO(GAMUHOBBIX  penentopoB.  DyHKImiA
nopamunaepruueckor cuctembl B I[HC. VYwactme nodammHa B KadecTBe
Helipomenuaropa B (GOPMHUPOBAHUM JIBUTATEILHON AKTUBHOCTH, TICUXUYECKHUX
(bYHKIMH, CUCTEMBI BOHATrPaKJICHUS U TOJIKPEIUICHUS], YPOBHS OOIPCTBOBAHUS,
BHHMAaHUS, AMOIMOHATBHBIX COCTOSTHHIA. MexaHu3Mbl BITUSTHUS
no(haMHUHEPTUYECKON CHCTEMbI Ha TOBEJCHUE, 00yUeHHEe U MaMATh. DO EKThI
J0(paMHHEPTHYECKOI CHCTEMbI B HOPME H TIPU MATOJIOTHH.

Tema 7. Ceporo-
HUHepruveckKas
cHCTEeMa MO3ra M ee

(pyHnxuum.

CepOoTOHMHEPTUYECKUE HEWPOHBI U IMYyTH. XAPAKTEPUCTHKU TPYMI HEHPOHOB,
cofepKaimx cepoToHuH. CHHTE3 CEpOTOHMHA U IyTH €ro Jerpajaluu.
Merabomsm ceporoHnHa. [uknm peanmzanuy HeWpoOMETUaTopoB B CHHAIICE.
Knarpun. PeuenropHo-onocpenoBanHblii 3HI01MTO3. Perentopsl cepoToHUHA B
IMHC. Knaccudukamusi penentopoB, WX CTpoeHHE. MexXaHW3Mbl aKTHBaIH
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peuentopoB ceporonuHa. Pacronoskenue S-HT-penentopoB pasHbIX THIIOB B
cuHarnce. @yHkunonuposanue S-HT-penentopoB. ATOHMCTBI Ha AHTArOHUCTBI
CEpOTOHMHOBBIX pelenTopoB. (MDyHKIMM CEPOTOHUHEPTUYECKOM CHCTEMBI B
HHC. Yyactue ceporoHMHa B KauecTBe Helipomeauaropa B (OpMHUPOBAHUU
IUKJIOB  CHAa-OOQpPCTBOBAHMS,  PEryJSIMM  TOBEICHUS  NHIIEBapEHMUS,
AMOLIMOHAJIBHOTO COCTOSIHMS, IOBEIEHUS, NPOBEAEHHS CEHCOPHBIX CTHMYJIOB,
JIBUTATEIIBHOM aKTUBHOCTH, TICUXMYECKUX (YHKIMA. MeXaHU3Mbl BIUSHHS
CEpPOTOHMHEPTHYECKOI CHCTEMbI Ha TIOBEACHHE, 00ydeHHe U namaTh. D(HPeKThI
CEpOTOHMHEPTUYECKON CHCTEMBI B HOPME U TP MATOJIOTUH.

Tema 8. Xoaunep-
ru4yeckKasi CHCTeMa
MO3ra M ee (PyHKIHUH.

XOJIMHEPIUYECKUE HEUPOHbl U IIyTH. XAapaKTEPUCTHKU TIPYII HEHPOHOB,
coAeprKaInX aueTWIXonuH. CHHTE3 aleTWIXONMHA M IIyTH €ro Jerpajanuu.
Merabommusm  anetwnxonuHa.  Pemenropel  anetwnxommna B LTHC.
Knaccudukanust  peuentopoB, HuX CTpoeHue. MexaHu3Mbl — aKTHBALU
peuenTopos aunerTwixoinvHa. Pacnonoxenne M- u N-penenropos B cHHaICe.
QOYHKIMOHUPOBAHMS alCTWIXOIMHOBBIX PELENTOPOB. BelmecTsa aroHUCTs Ha
AQHTArOHUCTHI ALECTWIXOJIMHOBBIX peUenTopoB. DYHKIHMU XOJIMHEPIUYECKOU
cuctempl B [IHC. VYwyacthe anetwixoivHa Kak HeWpoMmeauaTopa B
(OpPMHpPOBAaHUM IMKJIOB CHA-0OAPCTBOBAHMUS, PETYISIMU  JBUTATEIbHON
AKTMBHOCTH, KOTHUTUBHBIX IIPOLIECCOB.

Tema 9. Ilypunep-
ruveckasi CHCTeMa
MO3ra 4 ee (PyHKUMH.

[Typunepruueckue meauaropsl. CUHTE3 aJeHO3MHA U MYTH €ro JIerpagaiii.
Metabonu3m aneHo3una. Peuentopsl aneno3una B LIHC. Knaccuduxanus
peLenTopoB, UX cTpoeHre. MexaH3Mbl aKTUBALIMK PELENTOPOB aJ€HO3HHA.
@OYHKIIMOHUPOBAHUS aIEHO3MHOBBIX PELENTOPOB. BemiecTBa aroHUCTsl Ha
AQHTArOHUCTHI AJICHO3MHOBBIX peuenTopoB. DYHKIUNA MTYPpUHEPTrUUYECKOMN
cuctemsl B [THC.

Tema 10.
HeiliponenTtuabsl Kak
nepeJaTYMKU U

DHJIOTEHHBIE ONMUOUALI U WX pernentopbl. dusnonorudyeckue 3HQPeKThI
aKTHBAallUM ONHUOMAHBIX peuentoposB. BemectBo P, kak HelipomenuaTtop
CIIMHHOMO3TOBbIX TaHTMeB. COMAaTOCTaTUH KaK TOPMO3HOW HEWpOMenTH.

MOAYJISITOPBI XONEeUCTOKUHUH-8, Helponentus, Y M Ba3olpecuH: (pU3HOIOTHYecKue

KJIETOYHOT0 s dextst Ha LTHC.

B3aMMOAEHCTBUA

Tema 11. Heiipome- I'amma-amuaomacisaas kuciora (TAMK). Cuates m merabommsm ['AMK.

AHATOPHBIE Penienropsr 'AMK B IMHC. Knaccudukanust perentopoB, UX CTPOCHHE.

AMHHOKMCJIOTHI. Mexann3mel  aktuBamu M ¢yHkuumonupoBanuss ['AMKa peuentopos.
Mexanusmbl  aktuBaumu U pyHkiponupoBanuss [TAMKO  penentopos.
BemectBa aronuctel Ha aHtaroHuctsl ['AMK-peunenropoB. @yHKIMi
I'’AMKepruueckoii cuctems! B LIHC. I'nmuuun. CuaTte3 1 MeTaboamu3M TIHIHMHA.
Peneniroper rmmmuaa B [ITHC. Knaccudukarnmsi penenTopoB, UX CTPOSHHE.
Oynkuun rauiuHa B LIHC. I'myramar. Perientops! rityramara: Kiaccupukanus,
OCHOBBI (DYHKIHOHHpOBaHKS. Ponb moHOB Mg™ B paore peuemntopos
rmyramara. @ynkuun riyramara B LIHC. AcnaparvHoBasi KMCIOTa M TaypuH
KaKk HepoMeTMaTOPHbIE AaMUHOKHCIIOTHI.

Tema 12. Konnenuust o6beMHOM M ra3000pa3HOl IMepeqadn CHrHajla. XapaKTepPUCTUKH

I'azo00pa3ubie MPOBOJTHOM Mepenayn cUrHaia. XapakTepuCTUKA OOBEeMHOM Iepe/iaull CHrHaa.

HEeHPpOMOAYIATOPBI U
o0beMHas nmepenaya
CHUTHAJIA.

Knerounass opranmsanmst mosra. HWepapxudeckue cuctemsl. [uddysHoie
CUCTeMbl. THUIBI MEXKIETOYHBIX CHIHaIOB. Crenu@uyeckue CHUTHAJIbL.
OOmenoctynHble curHaibl. ['a3000pasHble HEHPOMOTYISATOPBL. MOHOOKCHI
azora. Jlokammsamuss NO-nweiiponoB B [ITHC. Metabomsm NO. Mexanusm
BHYTPHUKJIETOUHOW mepenaun curHana B NO HeilpoHax. buonorndeckue
abdextet  NO. MoHookcua — yriaepoga W cyidbGua  BOIOpoJa  Kak
Helipomonyisitopu B LIHC. KucnorHo-1ienouHoe paBHOBECME M TemIieparypa
Kak (hakTopbl 00HEMHOM IepeIaur CUTHAJIA.
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TemaTH4ecKku NJIaH

Ha3zBanus coaep:kaTejibHbIX
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Coaepsxareabnsblii moayab 1. Heiipodusuoiaornueckue

OCHOBBI (DYHKIIHOHMPOBAHHUS HEPBHOM

CHCTEMBI

Tema 1. [IpoucxoxaeHue HepBHOI

cucteMbl B ¢uioreHese wu | 4 4 6 6
pa3BUTHE B OHTOTeHe3e.

Tema 2. OcCHOBHBIE MOJIOKEHUS 2 ’ 4 4
HelPOHHOIi TeopuM.

Tema 3. HeiiporpancMurrepbl u ’ ) 4 4
r0JIOBHOMH MO3T.

Tema 4. OCHOBBI JIEKTPUYECKOTO

U XuMH4eckoro s3aumopeiicrsus [ 10 2 2 6 9.5 1,5 8
KJIETOK.

Hmozo no coodeprcamenvrHomy 18 212 114 23,5 1,5 22

Mmooynro 1

ConepxatejbHbIH MOAYJIb 2. DPU3M010

Ir'usd CHHAIICOB OCHOBHBIX

MEAUATOPHBIX CUCTEM MO3ra

Tema S. Hopaagpenepruueckas

8 2 2| 4 6,8 03[05] 6
CHCTEMA MO3ra u ee PyHKuunu.
Tema 6. JlopamuHepruveckas 3 21 2| 4 6.8 03105 6
CHCTEeMa M03ra u ee GyHKIUH. ’ ’ ’
Tema 7. CeporoHnHepruyeckasi 3 2121 4 6.9 041051 6
CHCTEeMa M03ra M ee GyHKIUH. ’ ’ ’
Tema 8. XoJmHepruveckas 3 21 2| 4 7 05105 6
cHCTEMA M03ra U ee QyHKIHM. ’ ’
Tema 9. Ilypunepruuyeckas 3 3 4 4
CHCTEeMa M03ra U ee (pyHKIHH.
Tema 10. HeiiponenTuasl Kak
nepejaT4MKd M MOAYJATOPHI [ 5 2|3 4 4
KJIETOYHOI'0 B3aUMO/1eliCTBUS
Tema 11. HeiipomeaunaTtopHble ] 2121 4 6.5 0.5 6
AMHHOKHUCJIOTBI.
Tema 12. I'a3000pa3uble
HelpoMoayasaTopsl W o0bemMHasi | 6 2 4 6,5 0,5 6
neperaya CUrHaJja.
Hmozo no coodeporicamenvromy 54 12112 130 48,5 25| 2 | 44
Mooynio 2
Hmozo modymo 72 14 |14 | 44 72 42|66




5. METOAUYECKHUE PEKOMEHJIAIIMUA U1 ITPOBEJAEHUSA JIEKIIMOHHBIX,
MPAKTUYECKHX U IABOPATOPHBIX 3AHATHUI

JlexuinoHHbBIE 3aHATHS YYEOHBIM TUIAHOM HE MTPETYCMOTPEHBI.

Tembl NpaKTHYECKUX 3aHATHH

KommuecTBo
Ne JacoB
w/n HazBaHue tembl
DO | 300
OCHOBBI 3JIEKTPHYECKOT0 U XMMHYECKOT0 B3aUMO/1eliCTBHS KJIETOK 2 1,5

1 | KpacTkas xapakTepuCTHKa CHHAIICOB. THIBI 3JEKTPUYECKOTO B3aWMOJICHCTBUS
K1€TOK. OCHOBHBIE THITBI JKTPUYECKOTO B3aMMOZEHCTBHUS KieToK. CTpykTypa
KOHHEKCOHOB M CMOCOObI MX OOHapykeHus. Poip 1ieneBoro KOHTakTa B
NPOBEJCHUN BO30YXKICHUS B TKAHH. DIEKTPUUECKUM CHHAIC. THUIIBI XMMHYECKOTo
B3aMOJeHCTBUSL  KiIeToK. OOmas XapakTepuCTHKa —JIMraHA-pelieNTOPHBIX
B3auMoJeUCTBUI. (OCHOBHOM, WJIM OPTOCTEPUUYECKUI Y4acTOK CBSI3bIBAHUSL.
XUMUUECKHA CHHANC. AKCOHAJIBHBIA TPaHCTIOPT. MeXaHu3M BbICBOOOXKICHUS
Tpancmutrepa. IlpeoOpasoBanue TpancmuTrepa. THITBI XMMHYECKHX CHHAIICOB.
Tunbl TPAHCMUTTEPOB U MEXAHU3MBI UX JICHCTBUS.

Hopaapenepruyeckas cucremMa Mo3ra u ee (pyHKIuu 2 0,3
2 | Hopagpenepruueckue HEHpoOHBI U NyTU. CUHTE3 HOpAApEHAIMHA U MIyTH €ro
nerpagaunu. Peunenrtopsl  HopagpeHanuHa B IHHC. Pacnonosxenue
aZlpEHOPELENTOPOB Pa3IMYHbIX THUIIOB B cHHarce. OyHKIUOHUPOBAHUE O- U

-anpeHoOpeLenToOpoB. BemecrBa ArOHUCTHI Ha AHTarOHUCTBI
aJIpeHEPrUYECKUX PELENTOPOB.
3 Jodamunepruyeckas cucreMa Mo3ra u ee (pyHkuuu 2 0,3

Jodamubepruueckue HeWpoHbl W myTd. CuHTe3 aodamMuHa W TYTH €ro
nerpaganuu. Penenrropsr nodgammnra B [THC. Kiaccudukamus pernentopos.
MexaHu3Mbl aKTHUBAIlMM  penentopoB godamuHa. Pacmonoxenue D-
peLenTopoB pa3HbIX TUMNOB B cuHarce. OyHkuuonuposanue D-pernentopos.
BemecTBa aroHUCTHI Ha AaHTarOHUCTHI TOGAMUHOBBIX PEIIETITOPOB.

4 CepoToHnHepruyeckKasi CicTeMa Mo3ra u ee yHKIHHU 2 0,4
CepoToHMHEprUYECKHE HEHPOHBI M IyTU. XapaKTEPUCTUKH TPYNI HEHPOHOB,
comepkamyx cepoToHnH. CHHTE3 CEPOTOHMHA M IIyTM €ro Jerpajaluu.
Merabomu3m ceporoHnHa. Lukn peanusanmu HeWpoMeAWaToOpoB B CHHAIICE.
Knatpun. PeuentopHo-onocpeqoBaHHbIN SHAOIUTO3. Perentopbl cepOTOHMHA B
HHC. Krnaccugpuxamust peuentopoB, UX CTpoeHHE. MexXxaHM3Mbl aKTHBAIUU
penentopoB cepotonuHa. Pacronokenue S5-HT-pernentopoB pasHBIX THIOB B
cuHance. @yHkionuposanue S-HT-penentopoB. AroHMCTbl Ha aHTarOHUCTBI
CEPOTOHUHOBBIX PELIENTOPOB.

5 XosmMHepruyeckasi CHCTeMa M03ra H ee GyHKINH 2 0,5
XOMWHEPruyecKue HEHPOHBI W MYTH. XapaKTEPUCTUKU TPYII HEHPOHOB,
COACpKAIUX AlICTHIIXOJINH. Cuures AllCTWIXOJIMHA U IIYTHU €ro ACrpaigalu.
Merabonu3m  anerunxonuHa.  PemenToper  anermnxonuHa B [[HC.
Knaccudpukanuss peuentopoB, UX CTpoeHHE. MeXaHW3Mbl aKTHUBAIUU
peuenTopoB auetwixoiauHa. Pacnonoxxenue M- u N-perientopoB B CHHarICe.
O yYyHKIIMOHUPOBAHUS allETUIXOJMHOBBIX PELENTOPOB. BemecrBa aroHUCTH HA
AQHTarOHMUCTHI AlleTUIIXOJIMHOBBIX PELEITOPOB.

6 HeiipomennaTopHbie aMMHOKHCJIOTBI 2 0,5
I'amma-amuHoMacngHast kucnora (ITAMK). Cuntes u Merabomism [TAMK.
Penienrroppr 'AMK B IIHC. Kiaccudukaimsi penentopoB, UX CTPOCHUE.
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Mexann3mbl aktuBanyu U ¢pyHkimonrposanus [’ AMKa penenrropoB. MexaHn3Mbl
aktuBanmu 1 Qyaknuonuposanus 'AMKOG perenitopoB. BeriectBa aroHucTs Ha
antaronuctsl '’ AMK-peuentopos. ®ynkuuit ' AMKeprudeckoit cucremsl B [THC.
Imumma. Cuntes u merabomm3M  mmrmHa. Penenrtopel rmwmmaa B [[HC.
Knaccudukammst penenropoB, ux crpoeHne. Dynkmpm rmmuaa B [[HC.
I'myramar. Penienropsl ryramara: KiacCU(pHKaIsi, OCHOBBI (DYHKIIMOHHPOBAHUSL.
Ponb rioHOB MgZJr B pa0oTe perenTopoB TiIyTaMara. AcrapardHoBas KUCIIOTa U
TaypUH KaK HeHpOMEIUaTOPHbIE aMUHOKHUCIIOTHI.

I'a3000pa3Hbie HelipoMOaYJIATOPHI U 00bEeMHAs NMepeaaya CUrHajiaa
Konnenuus 00beMHOM U ra3000pa3Hoii nepeaayn CurHaiga. XapakTepucTHKU
MPOBOJIHOM Tepefadyd CHUTHaJa. XapaKTepUCTUKH OOBEMHOW TIepeadn
curHana. Krnerounas opranuzanus wMosra. Mepapxuueckue CHUCTEMBI.
Huddy3asie cucrempl. TUMBI MEXKIETOYHBIX CUTHaAIOB. Crernuduueckue
curHanbel. OOmenoctynuele curHaibl. ['a3000pasHble  HEHPOMOIYIISATOPHI.
Monookcua azota. Jlokanuzamuss NO-uetriponoB B [JHC. Meta6onuzm NO.
MexaHu3sM BHYTPUKJIETOYHOM mnepenaun curHaia B NO  HelipoHax.
buonornueckune 3pdexter NO. MoHooKcua yriepoaa u cyiabdua Bogopoaa
kak HeWpomoxymstopu B IHC. KucnorHo-menounoe paBHOBecHEe U
TeMIiepaTypa Kak (akTopbl 00bEMHOHN TIepeIaun CUTHaA.

Bcero

14 4

TeMbl 1a00paTOPHBIX 3aHATHI

Ha3sanne tembl

KonmuectBo
JacoB

I®O | 300

OCHOBBI YJIEKTPUYECKOT0 M XUMHYECKOT0 B3aNMO/IeiCTBUS KJIETOK
PaccmoTpenne cxeM CTpOEHUS Pa3IHYHBIX BHIOB 3JIEKTPUYECKOTO M XUMHUYECKOTO
KOHTaKTa KJIeTOK. CocTaBiieHHs OJIOK-CXEM MX (YHKIIMOHUPOBAHMUSI.

2

Hopanpeneprudeckasi cuctemMa Mo3ra u ee (PyHKIIMH
UccnemoBanne BIHMSHUAS YTHETCHUS W CTUMYJIHPOBAHHUA (YHKIIMOHUPOBAHUS
HOPAJPECHEPrUUYeCKOro CHHAICa Ha ICHXOAMOILMOHAIBHOE COCTOSHUE JKUBOTHOTO
(6eITBIX KpHBIC)

Jodamunepruyeckasi cucTeMa Mo3ra u ee (PyHKIUHA
UccnenoBanne BIMSAHUS YTHETEHUs W CTHMYJIHPOBaHUS (YyHKIMOHUPOBAHUS
no(haMUHEPTHYECKOTO0 CHHAICa Ha MCHXO3MOLMOHATBHOE COCTOSHHE >KHBOTHOTO
(OenBIX KpBIC)

CeporonnHeprudecKkasi CHCTEMA MO3ra H ee (pyHKIUH
HccnemoBanne BIMSHUS YIHETEHUS M CTUMYJIMPOBaHHS (QYHKIIMOHHUPOBAHHS
CEPOTOHHHEPIMUECKOTO CHHANCa Ha IMCHXO3MOI[MOHAIBHOE COCTOSHHE >XKHBOTHOIO
(OenBIX KphIC)

XouHepruyeckas CHCTeMa M03ra 1 ee (PyHKIMH
UccnenoBanne BIWSHUS YTHETCHUs] W CTHMYJIHPOBaHUS ()YyHKIIMOHWUPOBAHUS
XOJMHEPTHYECKOTO CHHAICa Ha ICHXO3MOIIMOHAIBHOE COCTOSHHE JKUBOTHOTO
(OenBIX KphIC)

HeiipomenuaTopHble aMHHOKHCIOTBI
HccnenoBanue BIMAHMS YTHETEHHS M CTUMYJMPOBaHMS (DYHKIMOHHMPOBAHUS CHHAIICA
HEKOTOpeIX MeauaropHeix cucteM (I"AMK-eprudeckoli, TIilyTamarepruyeckoil) Ha
HCHXO3MOLMOHATBHOE COCTOSIHHE JKMBOTHOIO (O€IbIX KpPBIC)

I'azo000pa3Hble HEHPOMOIYJISITOPBI U 00beMHAasi epeaya CUTHAJIA
CocrasieHusi OJIOK-cxeM (QYHKIIMOHUPOBAHUS ra3000pa3HbIX HEMPOMOYIISITOPOB

Bcero

14 2
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6. METOAWYECKHUE PEKOMEHJIAIIMH IO OPTAHU3AIIUU CAMOCTOSTEJBbHON

PABOTHI CTYJAEHTOB

o/t

HasBanue TeMEbl

KomnnuectBo
qacoB

TI®O

3®0

IIpoucxoxnenne HepBHOM cUCTeMbl B QUIIOTeHe3e U pa3BUTHE B
OHTOIeHe3e
CamocrosiTeTbHOE H3ydYeHHE TeMbl. BrimonHnenue 3ananuii 6iokoB A, b u B
q)OH,Z[a OIICHOYHBIX Cpe,Z[CTB 110 JUCIIUITJIIMHE 110 TEME

OcHOBHBbIE MOJI0KEHUS] HEHIPOHHOI TeOPHUU.
CamMocCTOSTENBLHOE HU3YUCHUC TCMBI. BrinoaHenune TecToBUX 3aI[aHHﬁ

HejliporpancMuTTEpPbI H I'OJIOBHOM MO3T
CamocTosiTeNTbHOE M3y4YeHHE TeMbl. BrimonHenue 3amanuii 6iokoB A, b u B
q)OHI[a OLICHOYHBIX Cpe,Z[CTB 110 JUCHUIIJIMHE 110 TEMC

OcHoBBI IIEKTPUIECCKOT0 H XUMHIECCKOI'0 B3aHMOHeﬁCTBHH KJIETOK
CaMOCTOSTEIIEHOS N3YyUCHUC TCMbI. BrinonHeHne TeCTOBUX 3a1aHMM

dapmakoJIornyecKasi peryJassuus aKTUBHOCTH MOHOAMHHEPTrHYeCKNX
(HopaapeH-, 1opaMHH- U CEPOTOHHMHEPTUYECKOI) MeTMATOPHBIX CHCTEM
MO03ra M UX (pyHKIUH
Teopernueckoe nzydeHnue TeMol. Beimonnenue 3anannii 610koB A, b u B
(dOH/1a OLICHOYHBIX CPEJICTB MO TUCIUTUINHE IO TeME

12

18

XoJIMHepruvyecKkasi CHcTeMa Mo3ra u ee yHKuuu
Teopernueckoe u3yueHue TeMbl. Brinonnenue 3aganuii 61okoB A, b u B
(doH/1a OLICHOYHBIX CPEJICTB MO JTUCHUIUIMHE MO TEME

IIypunepruyeckas cucreMa Mo3ra M ee (pyHKIUH
Teopernueckoe nzydeHnue TeMbl. Beimonnenue 3anannii 610koB A, b u B
q)OH,Z[a OIICHOYHBIX Cpe,Z[CTB 110 JUCIIUITJIIMHE I10 TEME

HeiliponenTuabl KaK neperaT4Yuku U MOAYJISATOPbI KIETOYHOI0
B3auMOJAeHCTBUA
Teopernueckoe nzydeHnue TeMbl. Beimonnenue 3anannii 610k0oB A, b u B
q)OH,Z[a OIICHOYHBIX Cpe,Z[CTB 110 JUCIIUITJIIMHE I10 TEME

HeiipomMeauaTopHble aMUHOKH CJIOTHI
Teopernueckoe u3yueHue TeMbl. Brinonnenue 3aganuii 61okoB A, b u B
(doH/1a OLICHOYHBIX CPEJICTB MO TUCHUIUIMHE MO TEME

10

I'a3000pa3Hblie HelipOMOAYJIATOPHI U 00beMHAs Nepeaaya CUrHajaa
Teopernueckoe m3yueHue Tembl. BreimonHeHue 3amanuii 610xkoB A, b u B
q)OH,Z[a OIICHOYHBIX Cpe,Z[CTB 110 JUCIIUITJIIMHE 110 TEME

34

Bcero

44

66

1.
2.

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

8.KOHTPOJILHBIE BOITPOCHI K IPOMEXKYTOYHOM ATTECTAIIUH

Bonpocbi kK MoOy1bHOMY KOHMPO.TIIO
[ToHsiTHE O HEHPOTPAHCMUTTEPAX
OOm1ast xapakTepUCTHKA HEHPOMEIUATOPOB U HEHPOMOTYIISTOPOB
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10.
1.

12.
13.
14.
15.
16.

17.
18.
19.

20.
21.

11

Hopanpenepruueckre HEHPOHBI U MTYTH.

CuHre3 HOpagpeHanuHa u ero Mmetadonusm. Kiaccudukamnus pernentopoB K HOpaapeHaInHy.
OyHk1Mu HOopaapeHeprudyeckor cucteMbl B [THC. MexaHu3mbl BIUSHUS HOpaAPEHEPTUUECKON
CUCTEMBI Ha MOBEACHMSI, 00yICHHE U TTaMSTh.

JodamuHepruueckrue HEHPOHBI U Iy TH.

Cunte3 nodamuna u ero merabonusm. Knaccudukarus perentopos kK 1opaMuny.

Oynknuu godpamunepruueckor cucteMbl B [ITHC. Mexanu3mbl BiusiHUS 10(aMUHEPTHYECKON
CUCTEMBI Ha MOBEACHMsI, 00yICHHE U TTaMSTh.

CepoTOHMHEPTUYECKUE HEUPOHBI U MTYTH.

CuHte3 cepoToHHMHA U ero MeTadonu3M. Kinaccudukanus penentopoB K CEpOTOHHHY

OyHKIIMKM ~ cepoToHMHepruueckod  cucrembl B I[HC. MexaHu3mbl ~ BIHSHUSA
CEpOTOHUHEPTUYECKON CUCTEMBI Ha TIOBE/ICHUS, O0yUEHUE U IMaMSTh.

XOJIMHEPTrUYECKUEe HEUPOHBI U TTYTH.

CuHTe3 aleTUIXOIMHA B €T0 METaboIHn3M.

Penentopsl k aneTiixonuHy. XOJUHEPrUUeCKUd CHHAIIC.

Oynkuuu xonuHepruueckon cuctemsl B LIHC. I1aTonoruu, cBsizaHHbIE € alleTHIXOJIMHOM.
'aMmMma-amMuHOMACIIHHAsA KHCJIOTa KaK OCHOBHOM TOPMO3HBIM HEMpOMEIHATOp TOJOBHOIO
MO3ra: MeTa0OIU3M, PEeLEeNTOPhI, QYHKIIUH.

L-rnyramuHoBass KucioTa (TIyraMar) KaK OCHOBHOW BO30YXIAMOIIMK HEHpoMeauaTop
TOJIOBHOTO MO3Ta: METab0IM3M, PELEeNTOPHI, (PYHKITUH.

MexaHu3M peaqu3aluy JI0JITOBPEMEHHOW CHHANTUYECKOW MOTEHIMAMU W JEHIPECCUU B
TOJIOBHOM MO3TE€.

Konnenmuu 0o0beMHO# ¥ MPOBOAHUKOBOM NIEpe1aun CUTHAIIA.

Krnerounast opranuzanusi Mo3ra: Kiaccu(pUKaIus U XxapakTepUCTUKA HEHPOHHBIX IICTICH.
Xapakrepuctrka MoHOOKcHT a30Ta (NO) kak 00beMHOT0 TIepeIaTynKa CUTHAJIA: JIOKATU3aIlHsl,
(dbepMeHT CHHTE3a U BHYTPUKJICTOYHBIN IMyTh TIepejadun CUTHATIA.

9. OBPA3ELl MOAYJBHOI'O KOHTPOJISL
(obpaszey sapuanma u kpumepuu OYeHUBAHUL)
IOy BIIO «IOHEIKA HAIITMOHAJIbHBIIA YHUBEPCUTET»
buonornueckuii pakyabTer

Hanpaenenue noocomosxu: 06.04.01 buonozusn

Maeucmepckas npoepamma: Quzuonozun uenoseka u HcuBOMHHIX
Obpaszosamenvhas npocpamma: akademuyeckas mazucmpamypa
Cemecmp 4

Yuebnas oucyuniuna QDu3uonozusn cuHancos

MOAYJBbHASA KOHTPOJIBHAS PABOTA
BAPHUAHT Nel

1. [TonsiTHE O HEUPOTPAHCMHUTTEPAX

2. Cunte3 nodamuna u ero merabonusm. Knaccugukanus perentopos k 1odpaMuny.

3. Oynkuu xomuHepruyeckoi cucteMbl B [IHC. Ilatonoruu, cBs3aHHBIE C allETHIIXOJIUMHOM
4. Konueniun o60beMHOM 1 TPOBOIHUKOBOH Tepeiayy CUTHANA

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

3aB. xadenpoit B.B. Tpym DK3aMeHaTop I'.A. ®posnoa
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21

22.

23.

24.
25.

26.
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Kpurepun oneHuBaHus MO1YJbHOT0 KOHTPOJIS

Homep 3a0anusn Koauuecmeo o6annoe
1 5
2 5
3 5
4 5
Bcero 20 6a10B

10. OBPA3EIl 9K3AMEHAIIMOHHOI'O BUJIETA
Teopemuueckue 60npocvl K 9K3aMeH)

L-rnyramuHoBass KucioTa (TIyraMar) KaK OCHOBHOW BO30OYXIAIOIIMK HEHpoMeauaTop
TOJIOBHOTO MO3Ta: METa00IM3M, PELEeNTOPHI, (PYHKITUH.

'aMmMma-amMuHOMACIIHHAsA KHCJIOTa KaK OCHOBHOM TOPMO3HBIM HEMpOMEIHATOp TOJOBHOIO
MO3ra: MeTa0OJIU3M, PEeLENTOPhI, QYHKIIUH.

JodamuHepruueckrue HEHPOHBI U Ty TH.

Krnerounast opranuzanusi Mo3ra: Kiaccu(pUKaIus U XapakTepUCTUKA HEHPOHHBIX IICTICH.
Konnenmuu 0o0beMHO# ¥ MPOBOAHUKOBOM NIEpe1aun CUTHAIIA.

MexaHu3M pealn3aldy JIOJITOBPEMEHHOW CHHANTUYECKOW MOTEHUMALMU W JIEIPECCUU B
TOJIOBHOM MO3rE€.

Hopanpenepruueckue HEHPOHBI U IIYTH.

OO6mrast XxapakTeprucTHKa HEHPOMEIUaTOPOB U HEHPOMOTYJIATOPOB

IlonsiTHE O HEMPOTPAHCMUTTEPAX

Penentopsl k aneTiIxonuHy. XOJIUHEPTUUECKU CHHAIIC.

CepOoTOHHHEPTUYECKUE HEUPOHBI U MYTH.

CuHTe3 aleTUIXOJMHA U €r0 MeTaboIn3M.

Cunte3 nodamuna u ero meradbonusm. Kinaccugukarus perentopos kK 1opaMuny.

CuHre3 HOpaapeHanuHa u ero metadonusm. Kiaccudukanus penentopoB K HOpaJpeHaInHy.
CuHte3 cepoToHHMHA U ero MeTabonu3M. Kinaccudukanus penentopoB K CEpOTOHHHY
CpaBHHTENBHAS XapaKTEPUCTUKA TPYIIT PEUENTOPOB K MEANATOPHBIM AMUHOKHCIOTAM
CpaBHHTENIbHASI XapaKTEPUCTUKA TPYIII PEUENTOPOB K MOHOAMUHEPTUYECKUM MEUATOPaM
YyacTue MOHOAMHHEPTUYECKUX MEAUATOPOB B PETYIISILIUN ABUTATEIIbHOW aKTUBHOCTH
VYyacTue MOHOAMUHEPTUYECKUX MEAUATOPOB B PETYIISIIIUU ICUXO03MOLMOHAIBHOTO COCTOSHUS
VYyactre MOHOAMUHEPTHYECKHX MEANATOPOB B PETYJISALUU IIUKIIa COH-00APCTBOBAHHE

. ©@ynkun nodamuaeprudeckoit cuctemsl B [IHC. MexaHu3Mbl BIusHUS 10GaMUHEPTHIECKON

CHCTEMBI Ha [TOBEJIEHUs], 00yueHHE U aMsTh.

@yHkuuK HopaapeHepruueckoil cucreMmsl B [IHC. MexaHn3Mbl BIHUSIHUSI HOPAIpEHEPIHUECKON
CHCTEMBbI Ha MTOBEJICHUs], 00yueHHE U aMsTh.

@yHkuMM ~ cepoToHMHepruueckoil  cucrempl B LIHC.
CEpOTOHMHEPIUYECKOI CUCTEMBI Ha IOBEJCHUS, O0yUEHHE U NTaMATh.
Oynkuuu xonuHeprudeckon cuctemsl B LIHC. I1aTonoruu, cBsi3aHHbIE ¢ alleTHIXOJIMHOM.
Xapakrepuctruka MoHOOKcHT a30Ta (NO) kak 00beMHOT0 TIepeIaTynKa CUTHAJIA: JIOKATU3aIlusl,
(GepMeHT CuHTe3a U BHYTPUKJIETOUHBIH ITyTh NI€peJauu CUrHaa.

XOJIUHEPrUYeCKUe HEMPOHBI U ITYTH.

MexaHu3MBbI BIIMSAHUW A



13

rOY BIIO JIOHEIIKWA HAIIMOHAJIbHBIII YHUBEPCUTET>»
buonornueckuii pakynbTeT

Hanpaenenue noocomosxu: 06.04.01 buonozusn
Maeucmepckas npoepamma: Quzuonozun uenoseka u HcUBOMHHIX
Obpaszosamenvhas npocpamma: akademuyeckas mazucmpamypa
Cemecmp 4
Yuebnas oucyuniuna Du3zuonozusn cuHancos

bunem Nel

1. Hopaapenepruueckue HEHPOHBI U YTH.

2. PenennTopkl K alleTHIIXOIUHY. XOJIMHEPTUYECKHUI CUHATIC.

3. MexaHu3M peanu3aluy JIOJITOBPEMEHHON CHHANTHUYECKOW MMOTEHUMAUU U JEHPEecCHH B
TOJIOBHOM MO3TE€.

YrBepxkaeHo Ha 3acelaHUH Kadeapsl (PU3HOT0THH YeJI0BEKA H ;KUBOTHBIX

IIporokoin Ne 14 ot "14" anpensa 2020 r.

3aB. kadeapoii B.B. Tpym OK3aMeHaTop I'.A. ®ponosa

Kpumepuu OUCHUBAHUA IK3AMEHA

Homep 3a0anusn Koauuecmeo o6annoe
1 10
2 10
3 10
Bcero 30 6a/10B

11. OBPA3ELl TECTOBOI'O 3AJIAHUSA

TEMA 1. OCHOBBI QJIEKTPUUECKOI'O U XUMHYECKOI'O
B3AUMOJEVCTBHSA KJIETOK

1. CuHancaMu Ha3LIBAIOT:

a
0

B

MECTO KOHTaKTa JIBYX KJIETOK

CHELMAaIU3UPOBAHHBIE KOHTAaKThl MEXKJY HEPBHBIMHM KIJIETKAMU WM MEXAY HEPBHBIMU H
3¢ (HEeKTOPHBIMU KIIETKAMU, HCIIOIb3yeMBbIe [l Iepeadn CUTHAJIOB

B3aUMOJICHCTBUE ABYX CTPYKTYP Pa3HOI0 MPOUCXOXKACHHUS C LIEJIbIO TIEpelauyu CUrHaIa

2. YcraHoBHTe COOTBETCTBHE MeEKAY XAapPAKTePUCTHKAMH, TMOJIOKEHHbIMH B OCHOBY
KJIaccuPUKANUHE CHHATICOB M X MPUMeEpPaMHu:

a

M0 UX MECTOMOJOXKeHHI0 U I BO3OyXxmarorue, TOpMO3HbBIE
MIPUHAJICKHOCTU

COOTBETCTBYIOIINM

KJIeTKaM

o II »snexTpuyeckue, XUMHUYECKHE, CMEIIAHHBIE
ANEKTPOPUZUOIOTHUECKOMY

MEXaHU3MY JICHCTBUSA

mo cnocody mepenaun Il  HepBHO-MBINICUHBIE, HEUpO-HEUPOHATbHbIE,
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CUTHaJsa aKCOBAa3aJIbHbIE
r 10 xapakrepy IV HOpagpenepruueckue, CEepOTOHMHEPTUYECKHUE,
BbIpabaThIBAEMOTO nohaMuHepruyecKue, XOJIMHEPTUYECKHE,
MeauaTopa (XUMHYECKUE) rJIyTamaTepruiecKue,
I"AMKepruueckue

N3 mnepedyucieHHBIX HHKe Bbl0epUTe CBOWCTBA, XapaKTepu3ylollue TrpaayajbHble
NMOTEHIHAJIBI:
BO3HHUKAIOT B MECTE IEUCTBUS CTUMYJIOB
BO3HUKAIOT NPH JICHCTBUM CTUMYJIOB Ha BCeil MeMOpaHe HEPBHOM KIIETKU
UX PACIPOCTPAHEHHUE 3aBUCHUT OT IACCUBHBIX XapaKTEPUCTHUK HEPBHBIX KIETOK
UX pacIpOCTPaHEHUE HE 3aBUCUT OT IMACCUBHBIX XapaKTEPUCTUK HEPBHBIX KJIETOK
BBI3BIBAIOT PA3BUTHE MMOTEHIMAA IEUCTBUS
HE paclpoCTPAHSIIOTCS Ha OOJBIINE PACCTOSHUS
pacrpoCTpaHIOTCs Ha OONbIINE PACCTOSHUS
(buKCUpOBaHbI IO AMIUIUTY/IE U JITUTEIBHOCTH
He (PUKCHPOBAHBI 10 AMIUIUTY/E U JITUTEIBHOCTH
3 mepevYrcJIeHHbIX HUKe BbIOepUTe CBOMCTBA, XapaKTepu3ylouue NOTEeHI[UAJ 1eCTBHS:
BO3HUKAIOT B MECTE ACUCTBUSI CTUMYJIOB
BO3HUKAIOT MPH JICHCTBUM CTUMYJIOB Ha BCeil MeMOpaHe HEPBHOM KIIETKU
UX PACIPOCTPAHEHUE 3aBUCHUT OT IACCUBHBIX XapaKTEPUCTHUK HEPBHBIX KIETOK
UX pacIpOCTPaHEHUE HE 3aBUCUT OT IMACCUBHBIX XapaKTEPUCTUK HEPBHBIX KJIETOK
BBI3BIBAIOT PA3BUTHE MMOTEHIMAA IEUCTBUS
HE pacrpoCTPaHSAIOTCS Ha OOJIBIINE PACCTOSHUS
pacnpocTpaHsoTCsA Ha OONbIINE PACCTOSTHUS
(UKCHUPOBaHBI 110 AMITIUTY/IE U JUIUTEIBHOCTH
HE (PUKCHPOBAHBI 10 AMIUIUTY/IE U JJTUTEIBHOCTH
YcraHoBUTE COOTBETCTBHE MeEKAY THIIAMH KOHTAKTA KJIETOK M MX MOP(OI0rH4ecKHM
ONHMCAHHEM:
a IUIOTHBIM KOHTakT (30Ha [  MEXKIEeTOYHOE MPOCTPAHCTBO nepeceKaeTcs
3aMbIKaHUsA) IIEPETOPOIKaMH, CBSA3BIBAIOIMMHU BHEIIHUE TIOBEPXHOCTU
COCEJIHUX KIIETOK
0 mpomexyTounsli KoHTakT II  mpencraBnser coboil ceTh BETBAMIMXCS TOHKUX IpeOHEi,

N0 X 0RO W OoOS EE QY ORS® O

(30HaA CMBIKAHUA) 00pa30BaHHBIX CIHMSHUEM BHEIIHUX JIMCTKOB MEMOpaH
COCEHUX KJIETOK
B JIeCMOCOMa IIl mpencraBisier coOO BHUJ KOHTAKTa, NPHU KOTOPOM

KOHTAKTHUPYIOIIME MEMOpaHbl KIETOK pa3elieHbl OYeHb
Y3KOW TIENIbI0, WMEIOIICH OCIKOBYI0 4YacTh, KOTOpas
IIpesicTaBIcHa UAITUHIPUYECKUMU CTPYKTYpamy,
pacnpoCTPaHSAIOMMMUCS 4Yepe3 BCH IIMPHUHY IIEIA U
MIPOHU3BIBAIOLIMMU HACKBO3b 00a OHcCi0s

I IIeJEeBOM KOHTAKT IV nokansHOE JTMCKOOOpazHoe 3JIEKTPOHHO-TUIOTHOE
oOpazoBaHue, pacnojararoneecs HapajuIeIbHO
BHYTPEHHEMY JIUCTKY Ka)KIOW KJIETOUYKOW MeMOpaHbI, OT
KOTOPOTO BHYTPb LHUTOIUIA3MBl PACXOJATCS  IYYKH
bubpmt

Il CENTUPOBAHHBIM KOHTAKT V  XapakTepusyercs HaJIWYUEM MEXKJICTOYHOM  IIENH,
3all0OJJHEHHOM  TOMOTE€HHBIM  MAaTe€puajgoM  HU3KOHN
AJEKTPOHHON IJIOTHOCTH CO CTPOTMM HNapajuIeIu3MOM
COCEHUX KJIETOYHBIX MeMOpaH; B MpHJIEraiolled K 30He
KOHTAaKTa LUTOIJIa3MeE MEPIEHIUKYISIPHO emy
JIOKaJIM30BaHBI MTOJIOCHI INIOTHOTO MaTepHuasia
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6. YcTaHoBHTE COOTBETCTBHE MEKIAY TUNAMM KOHTAKTA KJIETOK M X H300paskeHHeM:
a IUIOTHBIM KOHTakT (3oHa I
3aMBIKaHU)

0 mTpoMexXyTOUHBIH KOHTakT Il
(30Ha CMBIKAHHUS)

B JlecMOocoMa I

I' IIEeJIEBOM KOHTAKT v

7. KoHHeKCOHBI NpeIHA3HAYEHBI JJIs:
a oOMeHa HOHAMU MEXKIY KICTKaMU
0 oOMeHa BOJOpacCTBOPUMBIMHU MOJICKYJIAMH MaJIOTO pa3Mepa MEXIy KIeTKaMu
B 0oOMeHa TUNO(UIBHBIMA MOJIEKYJIaMH MAJIOTO pa3Mepa MEeKIy KIeTKaMu
r oOMeHa BOJIOPACTBOPUMBIMU MOJICKYJIAMH PAa3HOTO pa3Mepa MKy KICTKaMH



10.

11.

12.
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I oOMeHa TUNOQMIbHBIMU MOJIEKYJIaMU Pa3HOr0 pa3Mepa MeXIy KIeTKaMu

N3 nepeunc/ieHHOr0 CNIUCKA BbI0EpUTE XapaKTEePUCTUKHU, CBOIICTBEHHbIE KOHHEKCOHAM:

a MPOIYCKAaIT TUAPOQPIILHBIC COSTMHECHUS

0 mpomyckarT rupoPoOHbIE COSTUHEHUS

B HM30JMPOBAHBI OT OCTAIIBHOW MEXKIETOYHOM CPEbI

I' KOHTaKTHPYIOT C MEKKIIETOYHOU Cpeioi, 0OMEHUBASCH C HEW MOJICKYJIaMH

I crmocoOHBI (hOPMHUPOBATHCS B TEUEHHUE JECATKOB CEKYHJ B CIIy4ae TECHOTO COMMKCHHUS
MeMOpaH

e Ha GopMHpOBAHHE YXOAWT UTUTEIHLHOE BPEMS

Ha nu¢¢py3nonnyro cnocodHOCT, KOHHEKCOHOB B CTOPOHY €e CHHKEHUS BJIMSIOT:

a yMEHbIIEHHE KOHIEHTPAlUU CBOOOAHOTO BHYTPUKIETOYHOTO KaJbIUs

0 yBelIMUYeHUE KOHIICHTPAIIMH CBOOOTHOTO BHYTPHKJIETOYHOTO KaJIbITHs

B u3MeHeHue pH BHYTPUKIIETOYHOMN Cpelibl B CTOPOHY €r0 YMEHbIICHUS

r u3MeHeHue pH BHYTPUKIETOYHOM Cpe/bl B CTOPOHY €TI0 YBEIUYCHHS

B cocTaB KOHHEKCOHOB BXOJHT:

a 4 cyObenuHULbl — KOHHEKCOHOB

5 cyObeAMHHI] — KOHHEKCOHOB

6 cyObeTMHHI] — KOHHEKCOHOB

7 cyObequHUI] — KOHHEKCOHOB

8 cyOBbeIMHUIl — KOHHEKCOHOB

Kaxaplii KOHHEKCHH SIBJISIETCS HHTErpajJbHbIM 0eJIKOM, KOTOpbIE NepeceKkaeT MeMOpaHy:

1 pa3

2 paza

3 paza

4 paza

5 pa3

6 pa3

YcranoBuTe COOTBETCTBHE MEXKIY PAa3JUYHbIMH KOMOMHAUMSAMH KOHHEKCHHOB,

(GopMuUpYHOIIMX KOHHEKCOHBI M UX rPadpuyecKuM U300pakeHueM:

a TOMOTHITHBIN I

H Y W O\

o XN 3 W Owe

0 TeTepOTHITHBINA II

B MOHOTETEPOMEPHBIN 111
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r OureTrepoMepHbIN v

KoapdunumneHnrt cBsa3u orpaxkaer:

a  CUJTy B3aUMOJCHCTBUS MEXIY KIETKAMU Yepe3 XUMHUYECKHE KOHTAKThI

0 cuy B3aMMOJICHCTBUS MEXKTY KIETKAMU Yepe3 AIEKTPUUECKUE KOHTAKTHI

B KOJIMYECTBO KOHTAKTOB, KOTOPBIE KJIETKa 00pazyeT ¢ IPYIrMMH CTPYKTYpPaMHU

I TUIOTHOCTh KOHTAKTOB, KOTOPKIE KIIETKa 00pa3yeT ¢ APYTUMHU CTPYKTypaMu

Hu3skoe conporuB/ieHHe npe- U MOCTCHMHANITHYECKHX MeMOpPaH 3JeKTPUYeCKOro CHHamca
00yCJI0BJIEHO:

a  y3KOH CHMHANTHUYECKOU IIETBIO

0 OTCYTCTBHEM MOHHBIX KaHAJIOB C IIUPOKOM MOPOit

B HaJIM4YHEeM B MeMOpaHaX KOHHEKCOHOB

N3 nepeunc/ieHHbIX XapaKTEePUCTUK BbIOEpHTE CBOMCTBA YJIEKTPUYECKUX CHHAIICOB:
OBICTpOACICTBHE

CHUHaNTHYeCKas 3a/iepiKKa

JUTUTEIhHBIE CIIeIOBBIE Y (EKTHI

c11aboCTh CIEe0BBIX APPEKTOB

BBICOKas HaJIe)KHOCTh Niepeaun BO30YKICHHS

HU3Kas HaJICKHOCTh TIepeaun BO30yKICHHS

BO3HUKHOBEHHE UMIYJIbCHBIX Pa3psI0B B IPYIIE 3JIEKTPUUECKH CBSI3aHHBIX KIETOK
HEBO3MOKHOCTh BO3HUKHOBEHHS] UMITYJILCHBIX Pa3ps/IOB B TPYMIE AIEKTPUUECKU CBSI3aHHBIX
KJIETOK

U BBIIPSMIICHHE CUTHAJA

K OJHOCTOPOHHEE MPOBEACHUE CUTHAJIA

Kakoe cBoiicTBO 3JieKTpHMYeCKHMX CHHAINCOB JejlaeT MX HENPUIOAHBIMUH UIA
HHTErPUPOBAHUS, CYMMALMHU M0CJIe10BATEIbHBIX CUTHAJIOB:

OBICTpOICHICTBHE

CUHAITUYECKas 3aJepKKa

JUTHTEIIbHBIE CIIeI0BbIE 2((HEKTHI

c1aboCTh CIEe0BBIX APPEKTOB

BBICOKas HaJIS)KHOCTh Niepeaun BO30YKICHHS

HU3Kas HaJIeKHOCTh Nepeaun BO30yKICHHS

BO3HUKHOBEHHE UMIYJIbCHBIX Pa3psIOB B IPYIIIE ANEKTPUUECKU CBSI3aHHBIX KIETOK
HEBO3MO>KHOCTh BOZHUKHOBEHUSI UMITYJIbCHBIX Pa3psioB B TPYIIE AIEKTPUUECKU CBSI3aHHBIX
KJIETOK

U BBIIPSMIICHUE CUTHAJA

K OJHOCTOpPOHHEE MMPOBEACHUE CUTHAJIA

Bbicoknx ko3 UUUEHT mepeaayd CHTHAJIAa 4Yepe3 JJIeKTPUYeCKHe CHHAICHI ompenesisier
ux:

WX oKX O

W o R E O

OBICTpOACICTBHE

CHHAIITHYECKas 3a/IePIKKa

JUTUTEThHBIE CIIeIOBBIE Y (PEKTHI

cmabocTh cnenoBhIX 3P HEeKTOB

BBICOKAsI HaJIS)KHOCTh TIepeiadun BO30YKICHUS
HU3Kasl HAJICXKHOCTb Mepeiadu BO30yKIACHUS

o XN 3 W Owe
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’ BO3HUKHOBEHHE UMITYJIbCHBIX Pa3psA0B B IPYIIE SJIEKTPUUECKU CBA3AHHBIX KIETOK

3  HEBO3MOXKHOCTb BOSHHUKHOBEHHS UMIYJIbCHBIX PAa3psIOB B IPYIIIE AIEKTPUUECKH CBA3AHHBIX
KIIETOK

U BBIIPSMIICHUE CUTHAJIA

K OJHOCTOpOHHEE MPOBEICHNE CUTHAIA

YuacTKoM CBAA3bIBAHUS JUTAHIA HA MOJIEKYJIe peleNiTOPa HA3BIBAIOT:

a yYacTOK pelenTtopa, OOpameHHbI BO BHEKIECTOYHOE IPOCTPAHCTBO

0 cnenudUUECKUil y4acTOK MOJICKYJIbI OCIKOBOW MPHUPOJIbI, BCTPOCHHONH B MEMOpaHy KJIETKU
(MeMOpaHHBIE PELeNTOPhI) MIIM HAXOIAIIUNACS B LIUTOIIa3Me

B 1000 y4acTOK, pacIioj0KeHHBIN Ha PerenTope

N3 mnepeuncieHHBIX BapUHAHTOB MEXaHHU3MOB MEKMOJIEKYJISPHOI0 B3aUMO/eHCTBHUSA

BbIOEpUTE Te, KOTOPbIe XapaKTEPHBI sl JUTAHA-PEHeNTOPHOT0 B3aUMO/IelCTBHUS:

a DJIEKTPUYECKOE MPUTSIKEHHE

6 MPUTSXKCHUC, OGyCJ’IOBJ’IeHHOC BaH-JICP-BaaJIbCOBBIMU CUJIAMU

B MEXaTOMHOE B3aUMOIEHUCTHE

YcraHoBuUTEe  COOTBETCTBHE  MEXKIY  XapaKTePUCTHKAMHU  JIMTAH/I-PeleNTOPHOro

B3aUMO/IEHCTBUS U UX CMBICJIOM:

a XUMHNYCCKaAa CHGLII/Iq)I/I‘IHOCTB 1 CHOCO6HOCTB y4aCTKa CBsA3bIBAHHA CBA3BIBATH
TOJILKO OJIMH OTIPEJICIICHHBIN JINTaH]
0 addurHOCTD II ompenenseT COBOKYITHOCTD YYaCTKOB

CBA3BIBAHUS, COACPKALIUX CBSI3aHHBIX JINTAH] B
JAHHBII MOMEHT BPEMEHU

B HAacbIIICHHUE 111 MOTEHIIMATbHAs BO3MOXHOCTH JIBYX H 0OoJjee
MOJIEKYJI, ~HMMEIOIIUX  CXOXYK  CTPYKTYpY,
CBA3BIBATHCA C OJHMM U TEM K€ Y4YaCTKOM
CBA3BIBAHUS

I KOHKYpeHIUs v CuJia CBSI3bIBAHMSI JIUTAJa C YYACTKOM CBS3bIBAHUS
Oenka

AdPuHHOCTHIO TMraHIAa HA3bIBAIOT:

a TPOLEHT HACBIIICHUS YYaCTKOB CBSI3bIBAHMS

0 BEpPOSATHOCTh TOTO, YTO CBSI3AHHBIN JIMTaHJ TIOKWHET MOBEPXHOCTh OENKa U BEpPHETCS B

HECBSI3aHHOE COCTOSIHUE

B CIOCOOHOCTH JIUTAH]IA IPUKPEIUIATHCS K PEHEHNTOPY

I CImOCOOHOCTh perenTopa MPUKPEIUIATHCS K TUTaHTy

AQPUHHOCTHIO pelnenTopa Ha3bIBAKOT:

a TPOLICHT HACBHIIMICHUS YYAaCTKOB CBSI3bIBAHUS

0 BEpOSTHOCTh TOTO, YTO CBSI3AHHBIN JIMraHj TOKHHET IMOBEPXHOCTh O€lKa U BEpHETCS B

HECBSI3aHHOE COCTOSIHUE

B CIOCOOHOCTbH JIUTaHJ1a IPUKPEIUIATHCS K peLenTopy

I CrImOCOOHOCTh perenTopa MPUKPEIUIATHCS K TUTaHTy

Mepoii cpoACTBO YUACTKA CBA3LIBAHUS K JIUTAHY CJIYKHUT:

a KOHIIGHTpaIus Juranaa, Heooxoaumas mis Hackimerus 100% Bcex penenTopoB UM

0 KOHIICHTpAaIHs JTUTaHa, HeOOX0AUMast JJIs HACBIIIEHUS 75% BCEX PEIenTOPOB UM

B  KOHIIGHTpAIUs JIMranaa, Heooxoaumas Juist HackleHus: 5S0% Bcex perenTopoB UM

I' KOHIEHTpalMs JUraHa, HeoOXoauMas 1Jsl HacklIleHus 25% Bcex pelenTopoB UM

XuMnyeckas cnetupuIHOCTh HAXOAUTCH B 3aBUCHMOCTH OT:

a  (QopMBI yuacTKa CBS3BIBAHUS

0  CHJIBI IPUTSIKEHUS MEXKY PEIEHTOPOM U JIMTAHIOM

B KOHIIEHTPALMW MOJIEKYJI JTUTaHAa

I IUIOTHOCTH PELENTOPOB K JTUTaHAY
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AQPUHHOCTH HAXOAUTCSH B 3AaBUCUMOCTH OT:

a  (hopMBbl yuacTKa CBA3bIBAHUS

0 CWIBI IPUTSHKCHUS MEXIY PELENTOPOM U JIUTaH/IOM

B KOHIEHTpALMU MOJEKYJ JUraHaa

I' IJIOTHOCTH PELENTOPOB K JUTaHIy

IIpoueHT HACBIIIEHUS YYACTKOB CBSI3bIBAHUS 3ABUCHT OT:

a  KOHIIHTpAIMH CBOOOIHOIO JIMTaH/1a

0 IUIOTHOCTH PELENTOPOB K JIUTaHy

B ad(OUHHOCTH y4acTKa CBSI3bIBAHMS K JIUTAHTY

r (opMbl yuacTka CBSI3BIBAHUS

ATOHMCTAMH HAa3bIBAKOT:

a  TaKHe JIMTaH/bl, KOTOpbIE MPH B3aUMOJCHCTBHU C YUACTKOM CBS3BIBAHUS H3MEHSIOT COCTOSIHUE
MOJIEKYJIIDHOTO peLenTopa TAaKUM OOpa3oM, 4YTO O5TO B3aUMOJAEHCTBHE OKAHYMBACTCS
ouonornyeckuM 3¢ hexTom

0 Takue JIMraHabl, KOTOpble TP B3aUMOJCHCTBMM C PpELENTOpaMH HE  BbI3BIBAIOT
¢uznonornueckoro 3pQexra, a 3aHUMasi y4aCTOK CBS3BIBAHUS Ha PELENTOPE AaHTarOHHCTHI
HPENSATCTBYIOT TAKUM 00pa30M MPUCOEANHEHHIO €CTECTBEHHOIO JIMraHa

B J0OBIE MOJIEKYJIBI, CIOCOOHBIE PUKPEIUIATHCS K peLienTopam

AHTaroHHCTaMH Ha3bIBaIOT:

a  TaKHe JIMTaH/bl, KOTOpbIE NP B3aUMOJEUCTBUU C YYACTKOM CBSA3BIBAHUS U3MEHSIOT COCTOSHUE
MOJIEKYJIIDHOTO pelenTopa TakuM OO0pa3oM, 4YTO STO B3aUMOACHCTBHE OKAHYMBACTCS
ononorudeckum 3 dexTom

0 TakWe JMraHabl, KOTOphle TP B3aMMOJCHCTBMM C PpELENTOpaMd HE BBI3BIBAIOT
¢usnonorudeckoro 3dexra, a 3aHUMas y4aCTOK CBS3BIBAHUS HA PELENITOPE aHTArOHUCTHI
MPENSTCTBYIOT TAKUM 00pa30M MPUCOEAUHEHHIO €CTECTBEHHOT'O JIMTaH1a

B JH0OBIE MOJIEKYJIBI, CHOCOOHBIE IPUKPEIUIATHCS K peLienTopam

C 3ajeiicTBOBaHHMEM pelienTOpPa OCyLIeCTBISAETCH:

a XMMHUYECKHH aHTaroHW3M

0 HenpsAMOii (YHKIIMOHATBHBINA aHTarOHU3M

B (usmnonornyeckuii GyHKIMOHATIHHBIN aHTAarOHU3M

Ha yuyacTkax KJIeTKH, KOTOpPbIe He OTHOCATCSI K peleNiTOpy peaau3yercs:

a XMMHYECKHN aHTaroHU3M

0 HenpsaMoU (GyHKIIMOHATBHBIA aHTarOHU3M

B (usmnonornyeckui GyHKIMOHATBHBIN aHTAarOHU3M

KoHkypeHIMI0 aHTaroHMcTa W AaroHHCTa 32 MeECTO CBSI3bIBAHHS € JIMTAHAOM B

NMPOMEKYTOYHON MAaKPOMOJIEKYyJIe, y4aCTBYIOLIEeH B OCYLIECTBJICHHH AHTAIOHHUCTOM CBOEH

OMO0JIOTMYeCKOIl peakuuy Ha3bIBAKOT:

a XMMHUYECKMM aHTaroOHU3MOM

0 HenpsMbIM (QYHKIIMOHAIBHBIM aHTarOHU3MOM

B (pusnonornyeckuM (PyHKIIMOHAIBHBIM aHTarOHU3MOM

PeryassiTopHbIM (a/1J10CTepUYECKHM) IEHTPOM peleNTOPa HA3bIBAIOT:

a LEHTp CBA3BIBAHMS Ha MOJIEKYJE PELENTOopa, MPUKPEIVICHNE JUraHia K KOTOPOMY BbI3bIBAET
peanu3anuio gpusnonorundeckoro 3dexra nuranga

0 JONOJHUTEIbHBIN LEHTP CBA3BIBAHUSA HA MOJIEKYJE PELeNnTopa, aKTUBALMs KOTOPOTO BIIUSET
Ha (QYHKIIMOHHPOBAHHUE peLenTopa

B IICHTP CBS3BIBaHMS, 00ECIICUMBAIOIINK ycuieHue dp(deKTa aroHucrTa

@OyHKIMOHAIBHBIM (OPTOCTEPUYECKHM) IEHTPOM peleNnTopa Ha3bIBaKOT:

a UEHTp CBA3BIBAHHS Ha MOJIEKYJIEe PELENTOpa, MPUKPEIUICHNE JUraH/1a K KOTOPOMY BBI3bIBAET
peanuzanuio Gpuznogorndeckoro d3pdexra Turanga

0 JONOJHUTENBbHBIN LEHTP CBA3BIBAHUS HAa MOJEKYJE PElenTopa, aKTUBAIMs KOTOPOTO BIHSET
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B IICHTp CBS3BIBaHMS, 00SCIICUMBAIOIINK ycuieHue 3p(deKTa aroHucTa
YcraHoBUTEe COOTBETCTBHE MeEXKIAY THIOM H3MeHeHHs KoOHdopMmanuu O0eJIKOB M HUX

MEXAaHU3MOM peaIu3alvun:
a  aJUIOCTCpHUYCCKAas MOAYJISIIUA

0 KoBaJeHTHas MOAYyJIAud

I

II

THII MOAYJIAIUN JIMTaHA-pCUCIITOPHOTO
B3aUMOJICHCTBHS, TPH  KOTOPOM CHUTBI,
MNPUTATABAOIIUC JIMTAH[ K 6€J'IKy, HU3MECHSAKT €Io
KOH(OpMaIuio

THII MOAYJIAIUN JIMTaHA-pCUCIITOPHOTO
B3aUMOJICHCTBHSL C C TIOMOIIBIO KOBAJICHTHOTO
MPpUCOCAUHCHU A 3apPsKCHHHBIX XUMHNYCCKHUX
TPyNIl K  HEKOTOPHIM  OOKOBBIM  OCTaTKam
AMHWHOKHUCJIIOT HOHHHGHTHHHOﬁ oeIu.

YcraHoBuTEe COOTBETCTBHE MEKAY THIIOM QJUIOCTCPHYECCKUX MOAYJIATOPOB MU HX

CYUIHOCTBIO:
a  aUIOCTEPUYCCKUE YCUITUTEH

0 amuIOCTepUYECKUE AaHTATOHHUCTHI

B  AJUIOCTCPUUCCKUC alrOHUCTLL

I

II

III

I HeUTpalbHble ajutocrepuueckue IV

JIMTaHAbI

YcraHoBHUTE COOTBETCTBHE MEKAY THUHIIOM

MOAYJAIUA U €TI0 CYIITHOCTBHIO:
a  KOOICPATUBHOCTH

0 CHHTOIHYECKOE B3aNMOJECHCTBHUE

B  aJIOCTEPUUECKOE
(anmoTonruyeckoe)
B3anUMOJEICTBHE

I  QUIOCTEPHUUYECKHUI MEePEX0

II

I

v

3TO  MOJYJIATOPBI,  KOTOPHIE  YMEHBIIAIOT
apPUHHOCTh OPTOCTEPUYECKUX JIUTAHAOB H/HIN
3¢ PEeKTUBHOCTD arOHUCTOB

3TO JIUTaH/bI, KOTOPbIE CIIOCOOHBI OMOCPEIOBATH
aKTHBAIIMIO PEIENTOpa MX COOCTBEHHBIM IIyTEM,
CBS3bIBAsACh C LIEHTPOM paclio3HaBaHHUA Ha
MaKpOMOJICKYJI€ PElenTopa, OTIWYAIOUIMNACST OT

OCHOBHOTI'O (opTOCTEpUYECKOTO) yJacTka
CBSI3bIBAHUS
9TO JIUTaHABbI, BBaHMO,Z[efICTBYIOHIHe C

QIJIOCTEPUYECKUM YYacTKOM CBsI3bIBaHMs  0e3
BIUSHUS HAa  CBS3pIBAHUE WM (DyHKIUHU
OpPTOCTEPUUECKUX JIMTaHIOB, HO MOTYT BCE €Ile
OJIOKMPOBATh JIEHCTBHE IPYTUX AIJIOCTEPUUECKUX
MOJYJIATOPOB, KOTOPbIE JIEUCTBYIOT Uepe3 TOT e
CaMbIi AJIJIOCTEPUYECKHUM YYaCTOK CBA3BIBAHUS
3TO  MOJYJSATOPBI,  KOTOPbIE  YCHJIUBAIOT
abhPUHHOCTh OPTOCTEPUUYECKUX JIUTAHJIOB W/WIU
3¢ (HEeKTHBHOCTh arOHKUCTA, HE CO3/1aBasi HUKAKOTO
cobctBeHHOTO 3(hexTa

MoAyaupymero 3ggexkra a10cTepuIecKoi

B3aMMOJICHCTBIE MEX]y JHTaHAAMH, KOTOPbBIE
CBS3BIBAIOTCS C TEM JK€ CaMbIM IIEHTPOM
pacro3HaBaHUsS WJIM C MECTaMHU PACIIO3HABAHUS,
KOTOpBIC  IEPEKPBIBAIOTCS HA  PEIENTOPHOMN
MaKpPOMOJIEKYJIe

B3aMMOJICHCTBHE MEXKJy JIMTaHIAMH, KOTOPBIE
CBSI3BIBAIOTCS c OTINYAIOIIIMUCS
HETIEPEKPHIBAIONIMMHUCS MECTAMH PacIiO3HABAHUS
Ha MaKpOMOJIIEKYJIEe perenTopa

SIBJICHUE B3aMMOJCHCTBHS MEXIy aKTHBHBIMU
[EHTpaMd B MYyJIbTUMEpPHOM Oenke (T.e., Ha
Oenke, coaepxamiemM ~ Oojee  YeM  OJIHY
MOJIMMIENTUIHYIO LIETIb)

HU30MepH3aIs MaKpPOMOJICKYJIBI  pelenTopa ¢
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OOJIBIIIM YUCIIOM KOH(OpMaIMOHHBIX
COCTOSIHHI
PaccraBbTe B NPpaBUJILHOM MOCJI€10BATEIbHOCTH ITANBI AKTHBAIIMM XUMHYECKOT0 CHHATNCA
U MeXaHHU3Ma NepeJadyu CUTHAJIA Yepe3 Hero:
a  JeNospU3alys [PECHHANTHYECKOH TEPMHUHAIM OTKpHIBACT MOTEHIHAN-3aBHCHMBIe Ca’*
KaHaJIbl
6 Tok HoHoB Ca’* uepes KaHAIIBI HA MeMOpPAHe PECHHANTHIECKOTO MOI0Ca
B BBIJEJICHHUE TPAHCMUTTEPA B CHHANITUYECKYIO IIEJIb MTyTeM K301IUT03a
I pacnpocTpaHEHHE MOTEHIMAIa JEHCTBUS K IPECUHANTHYECKON TepMUHAIIN
Il CIMSTHUE BE3UKYJIBI C TPECHHANITUYECKON MEMOpaHO
€ W3MEHEHHE MPOHUIIAEMOCTH MTOCTCUHANITUYECKOW MEMOPaHBI
K CBSI3BIBAHUE TPAHCMHUTTEPA C PEIEITOPAMH Ha TOCTCUHANITUYECKONW MeMOpaHe
3 Bos3HuKHOBeHHE BIICII wiu TIICII Ha mocTcuHanTrdeckoil MemOpaHe
C noMoub10 OBICTPOTr0 AKCOHAJIBLHOI0 TPAHCIOPTA MO AKCOHY TPAHCIIOPTUPYIOTCS:
a  OpraHoujbl U MUTOXOHIPUH
0 BelIecTBa, pACTBOPEHHBIC B IUTOILIA3ME (OEIKH)
B  CHUHANTUYECKHUE My3bIPbKU
C nomMoub10 MeJJIEHHOT0 AKCOHAJIbHOI0 TPAHCIOPTA M0 AKCOHY TPAHCTIOPTHPYIOTCA:
a  OpraHoOWIbl © MUTOXOHIPUH
0 BemIecTBa, PaCTBOPEHHBIE B ITUTOILIa3Me (OEIKH)
B  CHHANTUYECKUE My3bIPhKU
Jas ocymiecTB/ieHUsI OBICTPOr0 AKCOHAJIBHOIO TPAHCHOPTA MO AKCOHY He00XOAMMBI
caenylouue ycJaoBHs:
a Hagu4Me Jernojspu3alii MeMOpaHbI
0 3arpaTa MeTabOIMYECKON SHEPTUN
B NPHCYTCTBHE BHYTpHKIeTOuHOro Ca’’
I HaJW4He 3JIeKTPOBO30YIUMBIX KaHAJIOB
AHTEpOrpaHbIM aKCOHAJBHBIM TPAHCIIOPTOM HA3bIBAIOT:
a TPaHCIOPT OT COMBI K AaKCOHAJIbHBIM TEPMHUHAIISIM
0 TpaHCHOPT OT aKCOHATBHBIX TEPMUHAICH K COME
PerporpaaHpiM akcOHAJbLHBIM TPAHCIIOPTOM HA3bIBAIOT:
a TPaHCIOPT OT COMBI K AKCOHAJIbHBIM TEPMHUHAIISIM
0 TpaHCTHOPT OT AKCOHATBHBIX TEPMUHAICH K COME
YcTraHoBHTE COOTBETCTBHE MEKAY THIIOM aKCOHHOTO TPAHCIOPTA U BelleCTBaAMM, KOTOpbIe
NnepeMeanTCcs 10 AKCOHY € ero IMOMoOIIbIO:

a aHTeporpajHblidi  aKCOHaIbHbIA [ BOCIIOJIHSIET B NPECHMHANTUYECKUX OKOHYAHHUSAX

TPaHCIIOPT 3amac CHHANTHYECKUX MY3bIPhKOB M (DepMEHTOB,
OTBETCTBEHHBIX 3a CUHTE3 HEHPOMEANATOPA

0 perporpagHbIit akcoHanbHbI I BO3BpAIllA€T  OINYCTOLIEHHBIE  CHUHANTUYECKUE

TPaHCIOPT my3bIpbKM B COMY, [I/le OTH MeMOpaHHbIE

CTPYKTYPBI IErPaUpyIOTCs JTM30COMaMU
N3 nepeunc/ieHHOr0 cnucKa Bbl0epuTe 0€JKH, KOTOpble NPHUKpPeEIUIeHbl K MeMOpaHe
CHHANITHYECKOIr0 Be3UKYJia:

a CHUHAIlCUH
0 CHeKTpuH

B CHHaNTOOpEBHH
I CHHTaKCHH

I CHHANTOTarMUH
€ cuHanTohu3nH
K rab3A
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Ca®*-KaIbMOTyIHH-3aBACHMAst IPOTCHHKHHA3A
3 TMepevyucJeHHOr0 CHHCKa Bbl0epuTe 0€J10K, KOTOpbIi QuKcHpyeT MeMOpaHy

CHHANITHYECKOI0 BE3UKYJIA K HUTOCKEJIETY NPECUHANITHYCCKOI0 MoJirca:

W ORHTE O

n

CHHAIICUH
CTIEKTPUH
CHUHAITOOPEBUH
CHUHTaKCUH
CHHAIITOTaIrMUH
cHHANTO(U3UH
rab3A
Ca®*-KaIbMOTyIHH-3aBACHMAst IPOTEHHKMHA3A
3 TMepeYHucJeHHOr0 CHUCKAa Bbl0epuTe 0€J0K, NPUKPeIUIeHHbIi K LHTOCKeJeTy

NMPEeCHHANITHYECKOTO MOJII0Ca, ¢ MOMOIIBI) KOTOPOro Be3uKYJa GUKCHPYETCsl HA BOJIOKHAX
aKTHHA:

W X 0O T w oe

n

CHHAIICUH
CIEKTPHH
CHUHAINTOOPEBUH
CHHTaKCUH
CHUHAIITOTarMuH
cUHaANTOhU3NH
rab3A
Ca®*-KaIbMOTyIHH-3aBACHMast IPOTCHHKHHA3A
3 MepPeYucJIeHHOro ChnucKka BbIOepuTe OeJIKH, NMPUHUMAKIIME y4YacTHe B (uUKcAUH

CHUHANTHYECCKOr0 BE3UKYyJa K MeMﬁpaHe MNPECUHANITUHYICCKOI0 MmoJiroca:

a CHHAIICHUH
0 CHexkTpuH

B CHHanTOOpEBHH

I CHUHTaKCHH

I CHHANTOTarMuH

€ CHHanTO(pHU3NH

K rab3A

3 Ca’’-KanbMOJIY/IMH-3aBHCHMAst IPOTCHHKHHA3A

N3 nepeunciieHHOro cnucKa BoiOepuTe 0€10K, AKTHBMPYIOLIHIICA HOHAMH KAJIbIUA:

a CHUHAICHUH

0 CHexkTpuH

B CHHanTOOpEBHH

I' CHUHTaKCHH

I CHHANTOTarMuH

€ cuHanTohu3uH

K rab3A

3 Ca’’-KanbMOJIY/IMH-3aBHCHMAst IPOTCHHKHHA3A

N3 nepeuucjeHHOro cnucka Bbl0epuTe O0€JIKHM, NMPUHHUMAOIIHE y4YacTHe B Mpouecce
OTKpeIIEHHs] Be3MKYJ OT IHTOCKeJeTa M HX MepeMellleHHs K NpPecHHANTHYeCKOH
MemOpaHe:

a CHUHAICHUH

0 CHexkTpuH

B CHHaNTOOpEBHH

I' CHUHTaKCHH

I CHHANTOTarMuH

€ cuHanTohu3nH
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K rab3A
3 Ca’*-KalbMOY/TMH-3aBUCHMAS [IPOTEHHKNHA3A
50. AyropeunentopamMu MeIHATOPA HA3bIBAIOT:

a peuenTopsl, pacrojaraloiiydecs Kak Ha Ipe-, TaK U Ha MOCTCHHANTHYeCKOH MeMmOpaHe,
CHOCOGHBIG BCTYIIaTb BO BBaHMOHeﬁCTBHG B MOJICKYJIaMU MEAUaTOpa

0 pelenTopsl, pacrojiaramirecs Ha MPEeCHHANTHIECKOW MeMOpaHe, ClIOCOOHBIE BCTyMNaTh BO
B33.HMO,Z[€I>'ICTBI/I€ B MOJICKYJIaMH MEaHUaTOpa

B pELENTOopHl, pacroiaratolyuecs Ha MOCTCUHANTUYECKOW MeMOpaHe, CIOCOOHbIE BCTYNATh BO
B33.HMO,Z[€I>'ICTBI/I€ B MOJICKYJIaMU MEaHUaTOpa

12. KPUTEPUU OLNEHUBAHUSA

[To xypcy mpenmosaraercs MpOBEIEHUE MPOMEKYTOYHOM aTTecTallid B BHUAE MOAYJIHHOIO
KOHTPOJIS, CAMOCTOSTEIbHON pabOTHI M 3K3aMeHa.

Pacnpeodenenue 6annos, Komopsvie MOZym ROJYUUMb CHYOEHM bl
6 npoyecce uzyueHus OUCYUNIUHbL

Opranu3anuoHHO- CpPC MonayJibHbIi JK3aMeH Bcero
yueOHasi paboTa KOHTPOJIb
CTy/leHTa
Max 20 6annos max 30 6ayos max 20 6amnoB | max 30 6amioB 100
6amioB

IlIxana coomeemcmeusn 6417106 HAUUOHAILHOU WIKATIE

Ounenka Onenka mo OueHka 1o rocyiapcTBeHHOM IKaJIe Ounenka nmo
no mkaJjue | 100-6anabHoi (3x3ameH, nuddepeHIMPOBAHHBII 3a4eT) rocy1apcTBeHHOM’
ECTS mIKaje mKaJje (3a4er)
A 90-100 5 (oTnM4HO) 3a4TEHO
B 80-89 4 (xopo11o) 3a4TCHO
C 75-79 4 (xopomio) 3a4TEHO
D 70-74 3 (yIOBJIIETBOPUTEIIBHO) 3a4TE€HO
E 60-69 3 (yOBJIETBOPUTEIILHO) 3aYTEHO
FX 35-59 2 (HEeyIOBIIETBOPUTEIBHO) HE 3a4TEHO

C BO3MOXHOCTBIO ITOBTOPHOU CHA4U
F 0-34 2 (HEeyIOBIIETBOPUTENBHO) HE 3a4TEHO
C BO3MOKHOCTHIO TIOBTOPHOU CIa4yMl MPH yYCIOBUH
00s13aTeILHOTO HA0Opa AOTOTHUTEIBHBIX OAJITIOB

13. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O ITPOLHECCA

IIpakTrueckue 3aHATHS NPOBOAATCS B ayJUTOPHUM, OCHALICHHOW MYJIbTUMEIUNHON TEXHUKOW,
rpadompoeKTOPOM, TOCKOH 1 TabIUIIaMU.

JlaGopaTopHble 3aHATHS TPOBOIATCS B ayAUTOpUH, OOOPYJOBAHHOM KOMIIBIOTEPAMU C
JMLIEH3UOHHBIM TIPOTPaMMHBIM OOECIIEYEeHHEM, JIOCTYNIOM K ceTH VHTepHeT, cTojamM, IOCKOM,
TabIuIaMu, crnaiinamu, 1aopaTopHbIM 000pyIOBaHUEM IS BHITIOJIHEHUS padoT.
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14. PEKOMEHJIOBAHHAS JIMTEPATYPA

HaumenoBanue

KoJj-Bo
IK3EMILISIPOB
B On0JIMOTEKE

JdouHY

Hanuuue
3JIEKTPOHHOM
BepPCHH B
IBC

Ocnognasn numepamypa

Tpym B.B. ®uzuonoruss 4YemoBeKa M KUBOTHBIX
[DnexkTponHbIi pecypc] (KOHCHEKT jekumid). — [JoHerk:
HouHY, 2016. — 370 c. Pa3zmep daiina: 24,8 M6

Cob6oueB B. 1. OcHOBBI (hr3nonoruu Bo30yIuMbIX
TKaHe# [DneKTpoHHbIN pecypc]: yueb. mocobue / B. U.
Cobounes, B. B. Tpymr; Jloneukwuii Hatl. yH-T, Kad.
busrosornn yenoBeka u KUBOTHBIX. — [loHerk: JJonHY,
2013. — 277 c. Pasmep daitna: 9,58 M6

DU3MONIOTHS YEJIOBEKA U JKUBOTHBIX [ DIEKTPOHHBIN
pecypc]: (MeToaruecKrue peKOMEHAAINH K
camocTosTeNnbHOU pabote ctynentoB) / B. B. Tpym, B. 1.
Tpyw, I'. A. @ponosa u ap.; 'OY BIIO [lonenkuii
HallMOHAIbHBIN yHUBepcuteT. — [{onenk: JonHY, 2018. —
469 c. Pasmep daiina: 23,9 M6

CwmupaoB B.M. Heitpodusnonorus u BeiciIast HepBHas
NESTENIbHOCTH IETEH U MOAPOCTKOB: Y4eb. mocodue Jyist
cTyneHToB aedexToi. ¢ak nea. By3oB / B.M. CMupHoB. —
M.: ACADEMIA, 2000. — 396 c.

Tpywm B.B. BBenenue B MOJIEKYJISIpPHYIO
9HIOKPUHOJIOTHUIO [ DNEKTpOHHBIN pecypc]: (KOHCTIEKT
nekuuid) / B.B. Tpyur; Jlonenkwuii Hall. yH-T. — JloHEUK:
JouHY, 2016. — 1,4 MO.

Tpywm B.B. BBenenue B MOJIEKYJISIPHYIO
9HJIOKPUHOJIOTHIO (METOAMYECKUE PEKOMEHALNH K
MIPOBEICHUIO J1a00OPATOPHBIX PAOOT U BHITIOJIHEHUIO
CaMOCTOSITENIbHON PabOTHI CTYACHTOB) [ DIEKTPOHHBIN
pecypc] / B.B. Tpyu; Jlonenkwuii Han. yH-T. — JloHEUK:
JouHY, 2016. — 864 K6.

Jlonoanumensnan numepamypa

["aitBoponckuit M.B. AHatoMus u GU3HOIOTHS YEIOBEKA:
yuebnuk / WU.B. TI'aiiBoponckuii, I'.'1. Huuunopyk, A.U.
l"aiiBopoHCckuil. — 5-¢ u3n. — MockBa: Akagemusi, 2009. —
491 c.

OuU3M0NIOTHA YelIOBEKa U )KMUBOTHBIX : Y4EOHHUK TS
CTYJICHTOB BY30B, 00 YUaIOIIUXCSI 110 HAPABICHUIO
"ITemarornyeckoe odpazoBanue" (mpoduib "buonorus") /
[B.S. Amuen, F0.A. lapunckuii, B.H. I'onryGeB u np.];
nox pea. FO.A. apunckoro, B.Sl. Anuena. — 2-e uzm. —
MockBa: Akanemus, 2013. — 442 c.

MeTtoauueckrie peKOMeH Il AJis TPOBEICHUS
71a00paTOPHBIX PabOT MO OOJIBIIOMY MPAKTUKYMY Pa3lie
«DU3HOJIOTHUSI CUCTEMBI KPOBU» [ DIIEKTPOHHBIN pecypc] /
[cocT. I'.A. ®dponosal; Jonenkuii Haul. yH-T. — JloHEK:
JouHY, 2015.
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Koa-Bo Hamnyue
Ne IK3eMILIAPOB | JICKTPOHHOI
HaumenoBanue
n/n B On0/1MOTEKE BepPCHHU B
JouHY IBC
10. | Meroanueckrue peKOMEHJAMH K IPOBEACHUIO MAJIOTO
IPaKTUKyMa [0 (PU3HOIOTUHU YEI0BeKa 1 JKUBOTHBIX N

[DnexTponnslit pecypc] / [cocT. I'.A. ®ponosal;
Jounenkuii Hau. yH-T. - Jloneuk: louHY, 2011.

Ll

11. | Meroanueckue yka3zaHusl K IPOBEAECHUIO MAJIOTO
MPaKTUKyMa M0 (PU3NO0JIOTUN YeJIOBEKa U KUBOTHBIX
[DnexTponnslit pecypc] / coct. I'.A. ®ponosa; JloHenkuit - +
Hail. yH-T, Kad. ¢usnonoruu yenoBeka v >KUBOTHBIX. —
Honenk: JouHY, 2016.
12. | bonpoil mpakTHUKyM IO BBICIIEH HEPBHOM AEATEIbHOCTH
u Helipoduznonoruu: yuebHoe nocodue / [E.W. EBuna,
J.B. EBtuxun, A.H. Mno3emues u np.]; nox pen. [1.B. 1 -
EBtuxuna, b.B. Uepnbiena. — Mocksa: Jlunop, 2009. —
249 c.
13. | Bumbarpy6e C.A. Meronudeckie peKOMEHIAIH K
n3ydeHuro yueOHou auctuiumael "Hetipodusznonorus” i N
[OnexTponnsiii pecype] / C.A. Bunparpy6e; ['OY BIIO
" lonenkwuii Hait. yH-T'. — Jloneuk: lonHY, 2016. — 1,3 MO.
15. ”TH®OOPMAIIUOHHBIE PECYPChbI
1. http://elibrary.ru/defaultx.asp
2. http://meduniver.com
3. http://lib.khspu.ru/resource/r_6.php
4. http://www.medicinform.net/human/fisiology.htm
5. http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=viewlink
&cid=2493
6. Cucrema snektponHoro ooyuenus "Ilerac": http://pegas.bsu.edu.ru
7. Hayunas 6ubnuoteka JIoHEIIKOTO HAITMOHATHHOTO MEIUIIMHCKOTO YHUBEPCUTETA!
http://katalog.dnmu.ru/search.php
8. buonorus yenoseka: http://humbio.ru/humbio/default.htm
9. becr-Men-byxk: http://www.medliter.com/
10. http://wwwwin.wplus.net/pp/MediaMedic/libr.htm
11. KpeiMckas MexBYy30BCKasi Onbimoreka:
http://elib.crimea.edu/index.php?option=com_content&task=view&id=198&Itemid=57
12. ig-6ubnuoreka: http://www.iglib.ru/
13. DneKTpOHHbIE BEPCUU HAYUYHBIX KYPHAJIOB:
http://www.maikonline.com/maik/showFreeProductsTitle.do
16. IPOT'PAMMHOE OBECIIEYEHUE
Windows 7 PRO (xopnopatuBnas nmuuenzus JJOHHY Ne 46484614),
Microsoft Office (kopnopatusHas muuensus JOHHY Ne 46472919),
Microsoft Visual Studio (murien3ust mporpammsl DreamSpark fu1st BeICIIUX yueOHBIX 3aBECHUN),
Adobe Acrobat Reader, xPDF, R Studio (munensuu GPL, Apache, BSD mis cBoGomHOTO

MIPOTrpaMMHOTO 00€CTICUeHHUS)
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Pabouasi mporpamma paccMoTpeHa W TepeyTBEP)KICHA Ha 3aceqaHuu Kadeapbl (HU3NOIOTHH
YyeJI0BeKa U KUBOTHBIX ¢ U3MCHEHHMSAMU (0€3 U3MEHEHMIT) Ha roa. IIporokon 3acenanus
kadeapsr Ne oT

3aB. kadeapoii (U3NOIIOTUH YEIIOBEKa U KUBOTHBIX B.B. Tpym




