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1. MECTO JJUCLIMIUIMHBI B CTPYKTYPE OBPA30BATEJIBHOM ITPOI'PAMMEI

JucuuiuinHa «®U3MOIOTUST CUHAINCOBY» OTHOCUTCA K MEIUKO-OMOJIOTMYECKMM HayKaM |
ABIISICTCS 0053aTEIbHOM MPAKTUKO-OPHUEHTUPOBAHHOMN TUCIUIUITMHON PO eCcCHOHATBFHOTO OJI0Ka.

1.1. TpeGoBaHus K TPEIBAPUTEITHLHON TOATOTOBKE OOYYAIONIUXCs, TMPEIIICCTBYIONUE |
COITyTCTBYIOIIME JWUCUUIUIMHBI, Ha KOTOPBIX OCHOBBIBACTCS M3Y4YCHHE JAHHOM:
«®u3nonorus 4eIoBeKa M JKUBOTHBIX», «buoxumusa», «OpraHuyeckas XUMUSA»,
«Mopdodomnorus HTHC», «MonekynspHast SHIOKPHHOJIOTUS.

1.2. lucuumiinHbl, KypcoBble pabOThI U IPAKTUKH, 11 KOTOPBIX OCBOEHHUE JAHHON JUCLUIUIMHEI
HeoOXonuMo Kak mpeamectBytomee: «CeHcopHas —¢usuonorus», «MonekynsapHas
(bU3HOTIOTHS.

2. OIIMCAHUME OUCHUITJIMHBI
2.1. O0mras XxapakTepucTUKa

HaumenoBanue nokasaress 3HaueHHUe MoKas3aress

HasBanue 06pa3oBaTelbHON TPOTrpaMMBbI 06.04.01 buonorus (Marucrepckas
nporpamma: @U3n0JI0rus 4YeJI0BEKA U
YKUBOTHBIX)

Iudp 1 Ha3BaHHE B COOTBETCTBUHM C Y4EOHBIM IJIAHOM b1.B./IB 3 O6menpodeccuonanbHblii
MOJ1YJIb

YacTtbh 00pa3zoBaTeabHOI NPOrpaMMbl Jucuuninza BeIoopa

KonnuecTBO 3a4eTHBIX €AUHULL / BCETO YacOB 2170,2

2.2. Pactipeienienne yacoB 1o (popMaM U nepuoiaMm 00ydeHus

a, OO111ee KOJIMYECTBO YacOB
dopma 2, §
> | & | nexum- | nabopa- | mpakTu- CaMoCTOs- dopma
00yueHns = o BCETO

8 | OHHBIX | TOPHBIX | YECKHX | TEIHHOW pabOTHI KOHTPOJISI
Ounas 1 2 13 13 44,2 70,2 DK3aMeH
Ounasi, Bcero 1 2 13 13 44,2 70,2 9K3aMeH
Ouno- 1 4 4 64 72 JK3aMeH
3a04Has,
BCETO

3. HEJIb AMCHUTIMHBI
@®opMHUpOBaHUE y CTYJEHTOB IMOHATHS O HEHPOXMMMUYECKHX OCHOBAX  PEryJISUU
(YHKIIMOHATIBHOTO COCTOSIHUS MO3ra M METoJaX HUX KOPPEeKIMM Ha OCHOBE BIMSIHMHA Ha
HEUPOMEANATOPHBIE CUCTEMBL.

4. KOMIIETEHLIMU OBYYAIOIIEI'OCA, DOPMUPYEMBIE B PE3YJIbTATE OCBOEHUA
KOMITOHEHTA OBPA30OBATEJILHOM ITPOI'PAMMBI, X MTHUKATOPHI 1
[IJIAHWPYEMBIE PE3VYJIbTATBI ObYUEHU A

4.1 KommnereHuun

B pesynprate OCBOGHUS HM3YYCHHs JUCHUIUIUHBI Yy OOYYaroIIerocss JOJDKHBI OBITh
c(hOpMHUPOBAHBI KOMIICTCHIIUU:

[1K-4. Cnoco0eH Kk opraHu3aliy, MPOBEJACHUIO0 1 MOHUTOPHHTY JOKJIMHUYCCKUX HCCIICIOBAHUI
nexapctBeHHbIX cpenacts (I1C 02.010)



4.2 'uaukaTopbl KOMIETSHITHIA:

[1K-4.1. 3HaHre OCHOBHBIX MPUHIIMIIOB pa3pabOTKH IUIAHOB U MPOTOKOJIOB JOKIMHUYCCKUX
HCCIe0BaHUM JIEKAPCTBEHHBIX CPEACTB

[1K-4.2. YMeHHe OIICHUBATh TPOMEKYTOUYHBIC U OKOHUYATEIIBHBIC PE3yJIbTAThI JOKIHHUYECKUX
HCClIeJOBaHUN

[IK-4.3. VYmeHue OOOCHOBBIBaTh BBIOPAHHBIE METOIBI JOKIMHHYSCKAX HCIBITAaHHH,
UCIONIb3yeMOoe 000pyI0BaHKE, PACXOIHBIE MaTEPHUAIIbl, PEAreHThI, TECT-CUCTEMBI

4.3.Pe3ynbraTsl 00yueHHs

[1K-4.1.1 — 3naeT OCHOBHBIE MPUHIIMIIBI JOKIIMHUYECKUX UCCIEAOBAHUMN CPECTB, M3MEHSIONNX
AKTUBHOCTb CHHAIICOB Pa3JIMYHOIO THIA

[1K-4.1.2 — YMeeT coCTaBIIATh TUIaH UCCIIETOBAaHUS MEXaHU3Ma JICHCTBUS (hapMaKOJIOTHIECKUX
areHTOB, BIMAIOIINX HAa CUHAICHI PA3JIMYHOIO TUIIA

[1K-4.2.1 — 3HaeT cxeMy MpOBEACHUS TOKIMHUYECKUX UCCIIEIOBAaHHUMN JIEKAPCTBEHHBIX BEIIECTB,
CEJIEKTMBHO BIMAIOLINX HA CHHANITUYECKUE MPOLIECCHI

[IK-4.2.2 — VYMeeT mNpOBECTH aHAJINW3 TMOJYYCHHBIX pE3yJbTAaTOB NPU JOKIMHUYECKHX
UCCIIeZIOBAaHUM JIeMCTBUS JIEKAPCTBEHHBIX BELIECTB HA CHHAITHYECKUE ITPOLIECCHI

[IK-4.3.1 — 3Haer TEOpPETHYECKHE OCHOBHI JTAalOB JOKIMHUYECKUX HCCIICTOBAHHMA
JIEKapCTBEHHBIX BEILECTB, CEJIEKTUBHO BIUAIOIINX HA CHHAITUYECKUE ITPOLIECCHI

[IK-4.3.2 — 3Haer TEXHUWYECKHUE M OIKCIUTyaTallMOHHBIE TpeOOBaHUS K O0OOPYIOBAHHMIO,
pacxoHBIM MaTepHaIaM U peaKTUBaM Ul IPOBEAECHUS TOKINHUYECKUX UCCIIEOBAHUMI

[1K-4.3.3 — VYmeer momoOpate 00OpyIOBaHHE, PACXOAHBIE MaTepUalIbl U PEAKTHBBI JIJIS
MIPOBEACHUS TOKIMHUYECKUX UCCIIEIOBAHUI

5. TIPOTPAMMA JMCHUITIJIMHBI

Hassanue temsl | Kpatkoe conepkaHue TeMbl

Paznen 1. Heiipodusunonornueckre 0CHOBBI (yHKIIMOHUPOBAHUSI HEPBHOM CHCTEMBI
Tema 1. IIpoucxoxnenue [Ipuunns! Bo3HukHOBeHNs: LIHC. I'unore3pl BO3HMKHOBEHUSI HEPBHBIX
HEPBHOM CUCTEMBI B Y MBIITIEYHBIX KJIeTOK. [ nore3nr OpaTtheB I 'eprBuroB u KieitnenOepra-
¢uiorenese u pa3BUTHE B 3aBap3uHa. KUIIEUHOMOJIIOCTHBIE XMBOTHBIE KaK IPETEHJICHTHI Ha
OHTOTEHE3E. MIEPBEHCTBO B BO3HMKHOBEHUM HEPBHOW cHUCTeMbl. [IMHakonmTsl —

BO3MOXHBIE TIPEAIIECTBCHHUKN ITPOTOHEUPOHOB. BO3HMKHOBEHHMS
npoToHeHpoHanbHONH cetu. HepBHas cucteMa OeCHO3BOHOYHBIX
AKHUBOTHBIX. OKOJIOPOTOBOE HEPBHOE KOJIBIIO KAaK MEPBBIN BO3MOXKHBIX
HepBHBIN 1IeHTp. [uddysHas HepBHas cucrema. CTpoeHHE HEPBHOU
CHCTEMBI KHILEYHOMNOJIOCTHBIX. ['aHIrTMOHapHas HEpBHAsl CHCTEMA.
CrpoeHne HEpBHOW CHUCTEMBbI IUIOCKMX U KOJIBYATBIX YEpBEW.
CrpoeHre HEpBHOM CHCTEMbl MOJUIFOCKOB U  YJIEHUCTOHOTHX.
Crpoenuit TpyOwaroli HEpBHOW cucTeMbl. HepBHas cucrema
JIQHIIETHUKA U MUHOTH. OCOOEHHOCTH CTPOEHUS TOJIOBHOTO MO3Ta PBIO,
ampubuii u pentwimii. CTpoeHHE TOJOBHOTO MO3ra IITHI H
mitekonmTaromux. Ileproapr ontorenesa. Hauwano ¢dopmupoBanms
HEepBHOM TpyOku. Memyno6iacTbl Kak MCXOMHBIE KIETKU IS
HEWpoOnacToB M CrOHrnoOsnactoB. @DOpMHPOBAaHUE  OTJENIOB
TOJIOBHOI'O MO3ra B TPOLIECCE HHAMBUAYAIBHOTO  PA3BUTHSL.
Tpexmy3blpyatasi ¥ MATUIY3bIpUaTas CTaJUM PA3BUTHUS TOJIOBHOTO
Mo3ra. [ locTHaTaibHOE pa3BUTHE TOJIOBHOTO MO3ra.

Tema 2. OcHoBHbIe nonoxeHust | Helipon kak aHatomudeckas equHuia. Helipon kak reneruueckas
HEUPOHHOU TEOPUH. equHuna. HelipoH kak marosnoruyeckas eguHuna. HelpoH kak
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byHKIIMOHANBHAS eauHuna. HeWpoH Kkak pereHepupyromuMu
enuanna. Kiaccupukanus HEUPOHOB IO TMOJIOKECHUIO B HEPBHOU
cucteme. Knaccuduxaius HeHpoOHOB MO HATIPABIICHUIO JBHKEHUS
umnyibcoB. Krnaccupukamuss HEHpOHOB 1O (YHKIMOHAIHHBIM
npu3HakaM. Kinaccudukaiys HEpBHBIX BOJIOKOH.

Tema 3. HeipoTpancMUTTEpHI
U TOJIOBHOM MO3T.

[lonstne o HelporpaHcMmurTepax. @OYHKIMOHUPOBAHHE U
CTpOCHUE H+-AT®a3sl. XapaKkTepucTuKa IIPOLECCOB
HelpoTpancMmuccun.  Knaccudukanus — HEHpPOTPaHCMHUTTEPOB.
CurHan-TpaHcAyKTopHble cucTeMbl. OOmmas xapakTepucTHKa
HelipoMeanatopoB. Bo30ysxaaromie HelipoMeIuaTophbl: riyTamar,
acnapraT, aueTwixosuH. Topmosnsle meauaropsl: 'AMK n
ruuH. Mexanu3mbl ux  JeiictBus. OOmas XapakTepuUCTHKa
neiictBus  HeiipomonysatopoB. 'AMK u karexonmamMuHbl Kak
HEUPOMOTYJISITOPBI.

Tema 4. OcHOBBI
AJIEKTPUICCKOTO H
XMMHYECKOI0 B3aNMOAEHCTBUS
KJIETOK.

KpacTkas xapakrepucTuka CHHAIICOB. THIBI 3JIEKTPUYECKOTO
B3aUMOJACHCTBUS  KJIETOK. (OCHOBHBIE THUIBI 3KTPUYECKOrO
B3anMOJIeHCTBUS KIeTOK. CTPyKTypa KOHHEKCOHOB U CIIOCOOBI MX
oOHapyxeHus. Ponp 1meneBoro KOHTakTa B IPOBEACHHUH
BO3OYXKIEHUSI B TKaHW. OJEKTPUUYECKUW CHUHAIC. THUIBI
XUMHUYECKOTO B3aUMOJCHCTBUSA KieTOK. OOImasi XxapakTepucTuka
JUraHA-pelUenToOpHbIX  B3auMoJedcTBUM.  OCHOBHOHM, WU
OPTOCTEPUUYECKU YYaCTOK CBSI3bIBAaHUA. XHUMHYECKHN CHHAIIC.
AKCOHaJIbHBIA ~ TPaHCHOPT. Mexanuszm BBICBOOOXKICHUS
TPaHCMUTTEpA. [IpeoOpazoBanue TPaHCMUTTEPA. Turnbl
XUMUYECKUX CHHAICOB. THIBI TPAHCMUTTEPOB U MEXAHU3MBI UX
JICACTBUSA.

Pa3l[eﬂ 2. ®u3HOJIOrus CHHAIICOB OCHOBHBIX MCINATOPHLIX CUCTEM MO3Tra

Tema 5. Hopagpenepruueckas
cUCTeMa MO3ra U ee (PyHKITUH.

Hopanpenepruueckue Helipons! v myTu. CHHTE3 HOpapeHaluHa u
nmyTd ero jaerpaganuu. Penentopst Hopaapenanuna B [HC.
Pacrnionoxxenue aapeHOpENenTOPOB Pa3IMUHBIX THIIOB B CHHAICE.
OyHKIIMOHUpPOBaHHE 0O- U [-agpeHopenenTopoB. BemecTBa
arOHUCTHl Ha AHTaroOHUCTBHl AJ[PEHEPTHUECKUX PEIEeNTOPOB.
@®yukuuu HopajapeHepruueckoi cuctemsl B IIHC. Vwuactue
HOpaJpeHaJHa B KauecTBe HelipomenuaTopa B (OpMUPOBAHUU
yYpOBHS 0OJIpCTBOBaHMS, BHUMAHHUS, SIMOIIMOHAIBHBIX COCTOSHHIA.
MexaHu3mbl  BIMSHUS —~ HOPAAPEHEPTrHYecKO CHCTEMBbl Ha
MOBEJICHUEe, O0yUEHUE M MMaAMSITh.

Tema 6. Jlobamuneprudeckas
cUcTeMa Mo3ra U ee (pyHKITUH.

Hodamuneprudeckue HeHpoHb! U myTH. CuHTE3 10(haMuHa U Iy TH €ro
nerpamammu.  Penienrroper  modammua B ITHC. Kiaccudukaryst
perienTopoB. MexaHU3MBl  aKTMBAllMM  PELENTOPOB  O(paMHUHa.
Pacrionoxxenne  D-penienTopoB  pasHbIX TUIOB B CHHAIICE.
Oynkunonuposanue D-penentopoB. BemjectBa  aroHucTsl  Ha
AQHTAarOHUCTHI J0(haMHUHOBBIX penenTopos. QyHKIM
nodamurepruueckor cuctemMbl B IIHC. VYuactne nodamuna B
KauecTBe Hedpomerquaropa B (OPMHUPOBAHWMH  JIBUTATEIHHON
aKTUBHOCTH, TCUXMYECKUX (DYHKLMH, CUCTEMbl BO3HArpaXICHHs U
MOJKPETJIEHUs], YPOBHSI 0OJPCTBOBAHMSI, BHUMAHUS1, SMOLIMOHATIBHBIX
COCTOSIHMIM. MexaHu3Mbl BIMAHUS 10(aMUHEPIUYeCKOH CUCTEMBI Ha
TIOBeJIcHHe, OOydeHHe | TamsTh. D(dexTsr mohamMuHeprudecKon
CHCTEMBI B HOPME U ITPU NATOJIOTHH.




Tema 7. Ceporo-
HUHEpPTru4ecKasi CHCTeMa Mo3ra
U ee PYHKIIHH.

CepoTOHMHEPrUYEeCKE HEWPOHbI W IyTH. XapaKTEPUCTHKU TPy
HEWPOHOB, COAEPKAILMX CEPOTOHNH. CHHTE3 CEpOTOHHMHA U ITyTU €ro
nerpagaimy.  MerabomusMm  cepotoHnHa.  [lukn  peanusaiyun
HEMpOMEAMAaTOpOB B CHHAIICE. Knarpus. PenenrropHo-
orocpenoBaHHbI  3HAOIMTO3. Penentopsl ceporonnna B ITHC.
Knaccudukanus peuentopoB, ux crpoeHue. MexaHn3Mbl aKTUBALIUH
peuenTopoB ceporoHuHa. Pacnonoxenue 5-HT-penenropos pasHbix
TUINOB B cuHarce. PyHkumonuposanue S-HT-perientopoB. AroHUCTBI
Ha  aHTAarOHMCTBl  CEPOTOHUHOBBIX  peuentopoB.  DyHKIMHU
ceporonuHeprudeckori cuctembl B IIHC. Ywactme ceporonmna B
KauecTBe Helipomenuatopa B (OPMHUPOBAHMM LMKJIOB CHA-
00/1pcTBOBaHUS, perysmmn IIOBEICHUS IUILEBAPEHHS,
SMOLIMOHAJIBHOTO COCTOSIHMS, IIOBEICHMs, IIPOBEIEHHsS CEHCOPHBIX
CTUMYJIOB, JIBUTaTeIbHOM AaKTUBHOCTH, TICUXMYECKUX (YHKIIMH.
MexaHnu3Mbl BIMSAHUSA CEPOTOHUHEPIUYECKOM CUCTEMBI Ha IIOBE/ICHUE,
oOyyenre U maMsaTh. IPHEKTHl CEPOTOHMHEPTHUYECKON CHUCTEMBI B
HOPME U IIPU ATOJIOTUH.

Tema 8. XonuHepruyeckas
cUCTeMa Mo3ra H ee (hyHKIUH.

XOJIMHEPrUYECKUE HEUPOHBI M MyTH. XAapaKTEPUCTHKH TPYIII
HEMPOHOB, colepXKalMX auneTWIXoiuH. CHHTE3 aleTWIXOJIMHA U
OyTH ero jerpagauuu. Merabonus3M aneTwixosiuHa. Perentopsl
anetwixonuHa B LUHC. Knaccudukamnus perenTopos, UX CTpOECHHE.
MexaHn3Mbl aKTUBALIMKY PELENTOPOB alleTWIXOJIUHA. Pacnionoxenne
M- u  N-peuentopoB B  cuHance. @OyHKIMOHUPOBAHUSA
AlEeTWIXOJIMHOBBIX ~ penentopoB.  BemectBa  aroHucTsl  Ha
AQHTArOHUCTBI AUCTUIXOJIMHOBBIX ~ PELIENITOPOB. OyHKIUU
xonuHeprudyeckoit cuctembl B LIHC. Yuactue anerwnxonuHa Kak
Helipomeauaropa B (OPMUPOBAHMM IIMKIOB CHa-O00JPCTBOBAHUS,
PEryJISALUYU IBUTATENBHON aKTUBHOCTH, KOTHUTUBHBIX ITPOLIECCOB.

Tema 9. Ilypunepruueckas
cucTeMa Mo3ra u ee GyHKIUH.

[lypunepruueckue Menuaropbl. CHHTE3 aJleHO3MHA U IMyTH €ro
nerpaganud. Metaboim3M aneHo3WHA. PerenTopbl ajgeHo3WHA B
HC. Knaccudukamusi penentopoB, Ux cTpoeHue. MexaHU3Mbl
aKTHBAIlMU  PEIENTOpOB  afcHo3WHA.  DYHKIIMOHUPOBAHUS
aJICHO3MHOBBIX pelienTopoB. BeriecTBa aroHUCThI Ha aHTarOHUCTHI
aJCHO3WHOBBIX  penentopoB. DyHKIMH  TypHUHEPrU4YECKON
cucteMsl B ITHC.

Tema 10. Heliponnentuas! kak
nepeAaTuuKi U MOJTYJISITOPBI
KJIETOYHOT'O B3aMOJEHCTBHUA

DOHJIOTEHHbIE OMUOWIBI M HX peuentopel. duznorornyeckue
3¢ (deKThl aKTUBAlMK OMHOUTHBIX perentopoB. BemectBo P, kak
HeWpoMearaTop CIIMHHOMO3TOBbIX raHriueB. COMaTOCTaTHH Kak
TOPMO3HOM HelponenTtua. X0oneUCTOKUHUH-8, HeilporienTua Y U
BazonpecuH: ¢pusznonorndeckne dpdextor Ha [ITHC.

Tema 11. HelipomenuatopHsie
AMUHOKHCIIOTBHI.

I'amma-amunomacnsaast kuciora (TAMK). Cunre3 u merabommsm
I'AMK. Penieniropsr TAMK B ITHC. Kitaccudukarus perentopos, ux
crpoeHne. Mexanusmbl aktuBauuu U yHkuuonupoBanus ' AMKa
peuentopoB. MexaHu3Mbl aKTHBAlMM U (YHKIMOHUPOBAHMS
I"AMKG®G peuentopos. BemectBa aronucTs! Ha anTaronuctsl ' AMK-
peuentopoB. @Dynkimii ["AMKepruueckoit cuctemsr B [[HC.
I'mumma. CueTe3 M Meta®onm3M TiMIMHA. PerenTopsl riwiuHa B
IHHC. Knaccudukamms peuentopoB, Hux cTpoeHue. DyHKImH
rmuimHa B HHC. I'mytamat. Penienirops! ritytamara: Kiaccuukanus,
OCHOBBI ~(DYHKIMOHMpOBaHHA. Ponb uoHoB Mg?* B pabote
peuentopoB  riyramara. @ynkuuu  royramata B ITHC.




Acnapar WHOBAasA KHUCJIOTa W TaypuH KakK HeﬁpOMeHHaTOpHBIe
AMHWHOKHUCJIIOTHI.

Tema 12. 'a3000pa3ubie
HEHPOMOYJISITOPBI U
o0BbeMHas Iepeiaya CUrHania.

Konnenmust o0beMHOM ¥ ra3oo0pa3HOM mepeiauyd  CHIHAJa.
XapakTepUCTUKN TIPOBOJHOW IEpeAayd CUTHANIA. XapaKTEepUCTUKU
o0beMHOM mepenaun curHaina. KierouHas opraHuszanus Mosra.
Wepapxuueckue  cuctembl.  Judpdysnble  cucrembl.  Tursl
MEKKIIETOYHBIX CUTHAJIOB. Crnemmguueckue CHUIHAJIBL
OOmenocrynHble  curHaibl. ['a3000pa3Hble  HEHPOMOIYJISITOPBI.
Momnookcun azota. Jlokanmusarus NO-Hetipono B LIHC. Metabomizm
NO. Mexanu3m BHY TpUKJIETOUHOHU niepeaayn curaana B NO HelipoHax.
buonornueckue sdpdextsr NO. MoHookeun yriaepoga U cyiabhun
Bojopoa kak Heipomoaynstopu B LHC. KucnorHo-menounoe
paBHOBeCHE M TemImepaTypa Kak (akTopbl OOBEMHOM mepenauut
CHI'HAJIA.

6. CTPYKTYPA U COAEPXAHUE JUCIHUITJINHBI
6.1.®opma oOyueHus — ouyHas, Kypc — 1, cemectp — 2

HanmenoBanus pasfenos U TeM

Komnmuectso yacos

Jlekn. | JlaGop. | Ilpakr. | CPC | Bcero

Paznen 1. Heitpodusnonorudeckue oCHOBBI (DYHKIIMOHUPOBAHUS HEPBHOW CHCTEMBI

Tema 1. IIpoucxoxaeHue HEPBHOM CUCTEMBI B 15 3 42 8,7
¢duoresese 1 pa3BUTHE B OHTOTEHE3E.
Tema 2. OCHOBHBIE MTOJIOKEHUSI HEUPOHHOU 0,2 1 2 3,2
TEOpUH.
Tema 3. HeiipoTpaHCMUTTEPHI ¥ TOJTOBHOM MO3T. 0,3 2 2,3
Tema 4. OCHOBBI JIEKTPUUECKOTO U 0,5 3 6 9,5
XUMHUYECKOTO B3aUMOJICHCTBHUS KJIETOK.
Paznen 2. ®u3nonorusi CHHAICOB OCHOBHBIX MEUATOPHBIX CUCTEM MO3Tra

Tema 5. Hopagpeneprudeckas cucrema Mo3ra u 15 1 4 6.5
ee QyHKIHMH. ' '
Tema 6. JlobamMmuaepruveckas cucreMa Mo3ra u 15 1 4 6.5
ee PyHKIHH. ' '
Tema 7. CepoTOHMHEPTUYECKasi CUCTEMA MO3Ta 15 1 4 6.5
U ee QYHKIHH. ' '
Tema 8. XonuHepruyeckasi CHCTEMa MO3Ta U €€

15 1 4 6,5
GyHKIMH.
Tema 9. Ilypunepruueckasi cuictema Mo3ra u ee 05 3 35
GbyHKIUH. ' '
Tema 10. HeliponnenTuapl Kak nepelaTyuku U 05 3 35
MOJTYJISITOPBI KIIETOYHOTO B3aUMOJEHCTBUS ’ ’
Tewma 11. HelipoMenuaTopHble aMUHOKHCIIOTBHI. 15 1 4 6,5
Tema 12. 'a3000pa3Hble HEHPOMOTYJIATOPHI U 2 1 4 7
o0bpeMHas nepegaya CUrHaja.
HToro 3a cemectp 13 13 442 70,2




6.2.®opma oOyueHus — 3a04Has, Kypc — 1

KosnuyecTBo 4acoB
Jlekn. | JlaGop. | Tlpakr. | CPC | Bcero

HaumeHnoBaHnus pas3ienoB u TeMm

Paznen 1. Heitpodusnonoruueckue oCHOBBI (DYHKIIMOHMPOBAHUS HEPBHOW CHCTEMBI

Tema 1. [IporcxoxaeHne HEPBHON CHCTEMBI B 1 8 9
(uIoreHe3e u pa3BUTHE B OHTOTCHE3E.

Tema 2. OCHOBHBIE TIOJIO)KEHUST HEUPOHHON 3 3
TEOPUH.

Tema 3. HeiipoTpaHCMUTTEPHI ¥ TOJIOBHOM 3 3
MO3T.

Tema 4. OCHOBBI DJIEKTPHUIECKOTO U 0,5 1 8 9,5

XHUMHWYCCKOI'O BSaHMOHeﬁCTBHH KJICTOK.

Pa3z[eﬂ 2. ®U3N0JI0rHs CHHAIICOB OCHOBHBIX MCAUATOPHBIX CHUCTEM MO3ra

Tema 5. Hopaapeneprudeckasi cucreMa Mo3ra u 05 1 6 7,5
ee QyHKIIHH.
Tema 6. JlobamuHeprudeckas cucreMa Mo3ra u 05 1 6 7,5
ee QyHKIIHH.
Tema 7. CepoTOHHHEpPTHYECKAsT CUCTEMA MO3Ta 05 6 6,5

U ee QYHKIHUU.

Tema 8. XonuHepruueckasi CUCTEMa MO3ra U €€ 05 4 4,5
(GYHKIMH. '
Tema 9. [lypunepruueckasi cucTeMa MO3ra 1 €e 02 4 4,2
(GYHKIMH. '
Tema 10. HeliponienTuapl Kak MepeIaTunuKky U 03 4 4.3

MOAYJIATOPEI KJICTOYHOI'O B3 aHMOHGﬁCTBHH

Tema 11. HelipomennaTopHble aMHHOKHUCIIOTHI. 05 6 6,5

Tema 12. I'a3000pa3Hbie HEUPOMOTYIATOPHI U 05 6 6,5
o0beMHas nepesiaya CUrHaa. '
Hroro 3a cemectp 4 4 64 72

7. OHEHOYHBIE MATEPUAJIBI (CPEACTBA) TSI TEKYIUEI'O KOHTPOJIA
YCIIEBAEMOCTH, IPOMEXYTOYHOU ATTECTALINN

Ilepeuens sonpocos k konnokeuymy no meme «Hetipoghuzuonoeuueckue ocHo8bl YYHKYUOHUPOBAHUS

1.

N

SR

HEPBHOLL CUCTEMbL»
ITpyunnel BozHmkHOBeHMs [[HC. ['mmoTe3sl BO3HMKHOBEHHSI HEPBHBIX W MBIIIEYHBIX KIIETOK.
l'unotesbr OpateeB ['eprBrroB u KieitnenOepra-3aBap3uHa. KHIIEYHOMOIOCTHBIE KHBOTHBIE KaK
MIPETEH/ICHTHI Ha TIEPBEHCTBO B BOZHUKHOBEHUY HEPBHOM CHCTEMBI.
[luHakoMTel  —  BO3MOXKHBIE — NPEAUIECTBEHHMKHM  MPOTOHEUPOHOB.  BO3HMKHOBEHMS
MPOTOHENPOHAIILHOM CETH.
Turiel cTpoeHVs HEPBHON CUCTEMBI OECTIO3BOHOYHBIX )KUBOTHBIX.
Crpoenuii TpyO4aToii HEpBHOM cucTeMbl. HepBHas cucTema JTaHIIeTHUKA U MAHOTH.
Oco0eHHOCTH CTPOSHUS TOJIOBHOIO MO3ra PbIO, aM(pHOMiA U PENTUITHHA.
CrpoeHue roJoBHOrO MO3ra ITHIL] ¥ MIEKOIUTAIOIIHX.
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7. Tlepuomap! oHTOreHe3a U Hayano (HOPMUPOBAHUSI HEPBHOUM TPyOKku. MemynobmaacTbl Kak HCXOIHbIE
KJIETKH JJIs1 HEWpOOI1acToOB M CIIOHTMOOJIACTOB.

8. ®dopmmupoBaHHE OTIENOB TOJIOBHOTO MO3ra B TMPOIECCe WHAWBHIYAILHOTO  Pa3BHUTHSL
Tpexity3bIpyarast ¥ MTUITY3bIpYATast CTaIN PA3BUTHSI TOJIOBHOTO MO3Ta.

9. TloctHaranbHOE pa3BUTHE TOJIOBHOTO MO3Ta.

10. HeiipoH kak aHaTOMHYECKasi, TEHETHYECKas, IaToJIoTU4ecKas,  (QyHKIUMOHAIbHAS |
pereHepupyoIas eIuHuIA.

11. Knaccudukarus HEHPOHOB IO TIOJI0KEHHUIO B HEpBHOM cucteMe. Knaccudukanys HeHpOHOB 1O
HaNpaBJICHUIO [JBW)KEHUS UMIyJIbcoB. Kilaccudukanus HEHpOHOB MO (PyHKIMOHAIBHBIM
MIPHU3HAKAM.

12. Knaccugukanusi HepBHBIX BOJIOKOH.

13. IToHsATHE O HEUPOTPAHCMUTTEPAX

14. Obuias xapakTepucTHKa HEHPOMEIUaTOPOB U HEHPOMOIYISTOPOB

Hepeqeﬂb 60NpPOCO8 K KOJULIOKBUYMY nNO meme « Duzuonocus CUHANCO8 OCHOBHBIX Me()uamopﬂblx
cucmem moszea)

=

Hopanpenepruueckue HeMpOHBI U Ty TH.

CunTe3 HopaJpeHanHa U ero MetabonnsM. Kimaccudukays penentopoB K HOpaJApeHaIHHY .

3. @Oynkuuu HopaapeHneprudeckoit cuctemsl B [IHC. Mexanu3mbl BIUSHUS HOPAAPEHEPTUICCKOM
CUCTEMBI Ha MOBEJICHMS, 00YUCHHE U TTaMSITh.

N

4. JlopamuHepruuecKkue HEHPOHBI U Iy TH.

5. Cunte3 nodamuna u ero merabonusM. Kinaccudukaius pernentopoB K johaMuny.

6. ®Oynknuu godamunepruyeckor cuctembl B [ITHC. Mexanu3mbl BiusHus 10haMUHEPTHIECKOM
CHCTEMBI Ha MOBEICHUs, 00yUYeHUE U aMSTh.

7. CepOTOHWHEPTHUYECKUE HEHPOHBI U ITyTH.

8. CuHTe3 cepoToHMHA U ero MeTabonm3M. Knaccudukanus pernenTopoB K CEpOTOHUHY

9. OyHknuu  cepoToHMHepruyeckod — cucrembl B I[HC. MexaHu3mbl ~ BIIMSTHUSA
CEpPOTOHMHEPTUYECKOM CHCTEMBI HA TIOBEJIEHUS, O0yUEHHUE U NTaMSATh.

10. Xonuuepruyeckue HEMPOHBI U My TH.

11. Cunre3 aleTUIX0JIMHA U €r0 META0O0IU3M.

12. PetieniTopsl K alleTUIXONUHY. XOIMHEPTUYECKUN CHHATIC.

13. ®ynkiun xonuaeprudeckoit cuctemsl B LIHC. IlaTtonornu, cBs3aHHbIE C allETHIIXOJIHHOM.

14. T'amma-aMuHOMACTISIHHAS. KHCIIOTa KaK OCHOBHOM TOPMO3HBIM HEWpOMEIUaTop TOJOBHOTO
MO3ra: MeTaboJIM3M, PEUENTOPbI, (QyHKIIHH.

15. L-rmyramMuHOBast kuciota (TiayTamaT) Kak OCHOBHOM BO30OyXmaroniuii HeHpoMeauaTop
TOJIOBHOTO MO3Ta: METab0IM3M, PEEeNTOPHI, (QYHKITHH.

16. MexaHu3m pealn3allid JOJITOBPEMEHHON CHHANTHYECKOW TMOTEHIMAIMK U JIETIPECCHH B
TOJIOBHOM MO3T€.

17. Konuenmun 0o0beMHOM ¥ TPOBOTHUKOBOM Mepeiayll CUTHaa.

18. Kierounast opranusanus Mo3ra: KiIacCu(pUKaIus U XapaKTepUCTUKA HEHPOHHBIX IIETIeH.

19. Xapakrepuctrka MoHookcH a3oTa (NO) kak 00BEMHOTO TIepeIaTuuKa CUTHAJIA: JIOKATU3aIHs,
(bepMeHT cuHTe3a U BHYTPHKJIETOYHBIH ITyTh MEepeaun CUrHaa.

Bonpocwi k sx3amerny
1. L-rmyramuHOBas KkucloTa (TOyTaMaT) Kak OCHOBHOW BO30YXAAOIIUK HeWpomenuaTop
TOJIOBHOTO MO3Ta: METa0OIM3M, PEEeNTOPHI, (QyHKITHH.
2. Tl'amMa-aMMHOMACHsIHHAs KHUCJIOTa KaK OCHOBHOM TOPMO3HBIH HEHpoOMeIuaTtop TOJOBHOTO
MO3Ta: MeTabOJHM3M, PEENTOPHI, (PYHKITUH.
JodamuHepruyeckre HeHpOHbI U My TH.
4. KieroyHasi opraHu3aiys Mo3ra: KjJacCu(pUKaIUs U XapaKTepPUCTUKA HEHPOHHBIX IIETICH.

w



oo

23.

24,
25.

26.
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Konnenmum 0o0beMHOM 1 TPOBOHUKOBOM Mepeiayll CUTHAIA.

MexaHu3M peai3aluy  JTOJATOBPEMEHHOW CHHANTUYECKOW NOTEHUWALMU W JCHPECCUU B
TOJIOBHOM MO3TI€.

Hopanpenepruueckue HEHPOHBI U MMyTH.

OO01as xapakTepucTUKa HeUPOMEIUaTOPOB U HEHPOMOIYIATOPOB

[lonsATHE O HEMPOTPAaHCMUTTEPAX

. Penienitops! k aneTuinxonuHy. XOoIMHEPrUuecKuil CHHAIC.

. CepoToHUHEpruuecKre HEUPOHBI U My TH.

. CuHTe3 aleTUIIXO0JIMHA U €r0 MeTab0IU3M.

. CunTe3 nodamuna u ero meradonusm. Knaccudukamus perentopoB K 1o0paMuHy.

. CunTe3 HopaJpeHanHa U ero MeradbosnsM. Kimaccudukanus penentopoB K HOpaJApeHaIHHy.

. Cunre3 ceporoHuHa U ero metadonusm. Kiaccugukanus perentopoB K CEpOTOHUHY

. CpaBHMTENbHAS XapaKTEPUCTUKA TPYIII PELENTOPOB K MEIUATOPHBIM aMHUHOKHUCIIOTaM

. CpaBHUTENbHAS XapaKTEPUCTHKA TPYIII PELIENITOPOB K MOHOAMUHEPTUYECKUM MEANATOpaM

. YyacTre MOHOAMHUHEPTHUECKUX MEAUATOPOB B PErYJISILMU ABUraTeIbHON aKTUBHOCTH

. YyacTre MOHOAMUHEPTrUYECKUX MEAUATOPOB B PETYJIALNN ICUX03MOLMOHAILHOTO COCTOSIHUS
. YdacTre MOHOAMHUHEPTUYECKUX MEAUATOPOB B PETYJIALMHU LKA COH-00APCTBOBAaHHUE

. @ynkuun nodamuneprudeckor cuctemsl B LIHC. Mexanu3msbl BIusiHUS JOoaMUHEprudecKon

CHCTEMBbI Ha ITIOBCACHHA, O6y‘IeHI/IC " IIaMATh.

. @yHk1mK HopaapeHeprudeckoi cuctemsl B [ITHC. Mexanu3Mbl BIMSIHUSI HOpaIpeHEPrUueCcKOn

CHCTEMBI Ha MTOBE/IeHUs], 00y4YEHHUE U aMsITh.

@yHKIMM ~ cepoToHMHepruueckoil  cucrembl B LIHC. MexaHusmbl ~ BIMSHUSA
CEepOTOHMHEPIrUYECKOI CUCTEMBI Ha IIOBEJICHUS, O0yUEHUE U NaMSTh.

®yukuuu xonuHepruueckoit cucremsl B LIHC. IlaTonorum, cBsi3aHHbIE C alleTUIXOIMHOM.
Xapakrepuctuka MoHookcua a3oTa (NO) kak 00beMHOro nepeaTyuka CUrHaia: JoKaau3amus,
(bepMeHT cuHTe3a U BHYTPUKJICTOYHBIH Iy Th MEepeJadun CUrHaa.

XOJINHEPTNYECKUE HEUPOHBI U ITyTH.

OBPA3EL] TECTOBOI O 34A/[AHHUA

Tecmoegvie 3a0anusi no meme « OCHOBbL HNIEKMPUYECKO20 U XUMULECKO20
83AUMOOeUCMBUSL KIeMOK»
CunarncaMy Ha3bIBalOT:
a MECTO KOHTaKTa JBYX KJIETOK
0 crenuamTu3upOBAHHBIE KOHTAKTHI MEXIY HEPBHBIMH KJICTKAMH WU MEXTY HEPBHBIMHU H
3¢ (HEeKTOPHBIMU KJIETKaMH, UCIIOJIb3yEeMbIe JUIsI Iepeaaun CUTHAIOB
B B3aUMOJICHCTBHUE ABYX CTPYKTYP PA3HOTO MPOUCXOXKICHHS C IIEJIbIO TIepelauu CUTHAJIA
VYcraHOBUTE  COOTBETCTBHE MEXKIY  XapaKTePUCTUKAMH, TOJOXKEHHBIMU B  OCHOBY
KJ1acCU(PUKAIUKA CUHATICOB U UX TIPUMEPAMH:

a 1o uxX MecromnojoxeHuto u |  Bo3Oyxmaromume, TOPMO3HbIE
MIPUHAIICKHOCTH
COOTBETCTBYIOLIUM
KJIETKaM

6 1o Il saexTpuyeckue, XUMHUYECKUE, CMEIIAaHHBIC

JIEKTPO(U3NOIOTHIECKOMY
MEXaHU3MYy JIEHCTBUS

B 1o cmnocody mepemaun |l HepBHO-MBIIICYHBIE, HEHWpO-HEUpOHAIBHBIC,
CUTHaja aKcoBa3aJbHBIC
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1o xapakrepy |V HOpaxpeHepruueckue, CEpPOTOHUHEPTUYECKUE,
BbIpabaTHIBAEMOT0 nodaMHUHEprUyecKue, XOJIMHEPTUYECKHE,
MeanaTopa (XMMHUYECKHe) rJIyTaMaTepruueckue,

I'AMKepruueckune

3 MEPCUNCIICHHBIX HUKC BLI6epI/ITe CBOﬁCTBa, XapPaKTCPUIYIOIUC I'padyaIbHbIC ITIOTCHIUAJIBI:

w%o):ﬂwowm

BO3HUKAIOT B MECTE ACUCTBUS CTUMYJIOB

BO3HHUKAIOT MPH JCHCTBUU CTUMYJIOB HA BCe MeMOpaHe HEPBHOM KIETKH

UX PacIpOCTPAaHEHUE 3aBUCUT OT ACCUBHBIX XapPAKTEPUCTUK HEPBHBIX KJIETOK
UX PacCIpOCTPAHEHUE HE 3aBUCHUT OT MACCUBHBIX XapaKTEPUCTUK HEPBHBIX KIETOK
BBI3BIBAIOT PA3BUTHE NTOTCHIMANA IEUCTBUS

HE paclpOoCTPAHSAIOTCS HAa OONBIINE PACCTOSHUS

pacrpoCTpaHsIIOTCs Ha OOJIBIINE PACCTOSHUS

(UKCUPOBaHbI 110 AMIUIUTY 1€ U JUIUTEIILHOCTH

He (PUKCHPOBAHBI 110 AMIUIUTY/IE U JUTUTEILHOCTH

U3 NEPCUUCIICHHBIX HUKC BLI6epI/ITe CBOﬁCTBa, XapPaKTCPUIYIOIHEC TOTCHIUAJL JIEHCTBUS:

SEECCEE BRI =Rl Ao i

BO3HUKAIOT B MECTE JECMCTBUS CTUMYJIOB

BO3HHUKAIOT MPH JCHCTBUU CTUMYJIOB Ha BCel MeMOpaHe HEPBHOM KIIETKH

UX pacHpoCTPaHEHHUE 3aBUCUT OT ACCUBHBIX XapaKTEPUCTUK HEPBHBIX KIETOK
UX pacHpOCTPaHEHUE HE 3aBUCUT OT ITACCUBHBIX XapaKTEPUCTUK HEPBHBIX KJIETOK
BBI3BIBAIOT PAa3BUTHE MOTEHLINANA ACHCTBUS

HE pacIpOCTPAHSAIOTCS Ha OOJBIINE PACCTOSHUS

pacrpoCTpaHAIOTCs Ha OOJIBLINE PACCTOSHUS

(uKcUpOBaHbI IO AMIUIUTYE U JUIUTEIbHOCTH

He (PMKCHPOBAHBI 10 AMIUIUTY/JIE U JUTUTEILHOCTH

VYcTaHoBUTE COOTBETCTBHE MCXKY THUIIAMH KOHTAaKTa KICTOK MW HX MOp(i)OJ'IOl"I/ILIeCKI/IM

OTMCaHUEM:
a TUIOTHBIH KOHTAakT (30Ha |  MexkierouHoe MIPOCTPAHCTBO nepeceKaeTcs
3aMBbIKaHU) MeperopoiKamu, CBSI3BIBAIOIIMHU BHEIIIHUE
MTOBEPXHOCTU COCETHUX KIIETOK
0 mpomexyTouHbldi KoHTakT |l  mpeacraBmsier co0OMl ceTh BETBAIIUXCS  TOHKUX

(30Ha CMBIKaHMS) rpeOHeil, 00pa30BaHHBIX CIMSHUEM BHEIIHUX JIHCTKOB
MeMOpaH COCETHUX KIJIETOK
JecMocoma 1l mpencraBnser coOoW BUA KOHTaKTa, MpPH KOTOPOM

KOHTaKTHUPYIOLIHEe MEMOpaHbI KJIIETOK pa3/ie]IeHbl 0YeHb
y3KOW IIENbI0, MMEIoIel OeNKOBYIO 4acThb, KOTOpas
NpeCTaBlIeHa  LUWIMHAPUYECKUMH  CTPYKTYpaMH,
PacIpoCTpaHSIIOIUMHCS Yepe3 BCIO MIMPUHY LIETH |
IIPOHU3BIBAIOIIMMHU HACKBO3b 00a OHUCIIOS

IIeJIeBON KOHTAKT IV nokampHOEe  AHCKOOOpa3sHOE  3IEKTPOHHO-TIOTHOE
oOpa3oBaHue, pacrosararomnieecs napauIeIbHO
BHYTPEHHEMY JIUCTKY Ka)X/IOH KJIETOYKOW MeMOpaHsbl,
OT KOTOPOTO BHYTPh IMTOILIA3MBI PACXOATCS ITYYKH
¢bubpun

CEeTITUPOBAHHBIN KOHTAKT V  xapakTepu3yeTcsi HaJIMYHEeM MEXKICTOUHOW IIEeNH,
3all0OJTHEHHON TOMOT€HHBIM  MaTepHajoM  HU3KOH
ANIEKTPOHHON IUIOTHOCTH CO CTPOTUM MapaljIeIH3MOM
COCEIHUX KJIETOUHBIX MEMOpaH; B IPUJIETAIOIIEH K 30He
KOHTaKTa  IMTOIUIa3M€  MEPICHIUKYSIPHO €My
JIOKAJIM30BAHBI MTOJIOCHI IJIOTHOTO MaTepHasia
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YcTaHOBHUTE COOTBETCTBUE MEK/Yy TUTIAMU KOHTAKTa KJIETOK M X N300pakeHUEM:
a TIUIOTHBIH KOHTakT (30Ha |
3aMbIKaHUs)

6 mnpomMexyTouyHblii KoHTakT I
(30HA CMBIKaHUS)

B JecMOCOMa 11

I IIEJIEeBOA KOHTAKT v



10.

11.

12.

KoHHEKCOHBI IpeTHa3HAYCHBI JIJIS:

a oOMeHa MOHAMHU MEXJY KIETKaMu

06 oOmeHa BOJOPAaCTBOPUMBIMH MOJIEKYJIAMHU MaJIOTO pa3Mepa MEKIy KIeTKaMu

B OOMeHa JIUMO(MILHBIMI MOJICKYJIAMU MAJIOTO pa3Mepa MEXy KICTKaMH

r oOMeHa BOJIOPACTBOPUMBIMHU MOJIEKYJIaMHU Pa3HOTO pa3Mepa Mexay KIeTKaMu

I oOMeHa JIMTOPWIBHBIMU MOJICKYJIAMH Pa3HOTO pa3Mepa MEX Iy KIeTKaMu

W3 mepeunciIeHHoro CucKa BRIOEpPUTE XapaKTePUCTHKH, CBOMCTBEHHBIE KOHHEKCOHAM:

a TMPOMyCKArOT ruAPOPUIbHBIE COSIUHEHHUS

0 mnpomyckaroT ruApodoOHbIC COSTUHEHUS

B HM30JIMPOBAHBI OT OCTATHHON MEXKIETOUHOMN Cpeibl

I' KOHTAKTHUPYIOT C MEKKIETOUYHOM Cpeioii, 0OOMEHHUBASICh C HEH MOJICKYJIaMU

I crocoOHbI (hOpMHpPOBATHCS B TEUEHHE AECITKOB CEKYHJ B CIy4yae TECHOTO COIMIKEHUs
MeMOpaH

e Ha GpopMHUpOBaHUE YXOIUT JTUTETLHOE BpEMS

Ha muddys3monnyro cnocoOHOCTh KOHHEKCOHOB B CTOPOHY €€ CHUYKEHUS BIIUSIOT:

a  YMEHBIICHHE KOHIIEHTPAIUN CBOOOHOTO BHY TPUKIETOYHOTO KAJIBITUS

0 yBenuueHHE KOHIEHTPALMU CBOOOJIHOTO BHYTPUKIETOYHOTO KaJbIIUs

B HW3MeHeHHUe PH BHYTPUKIECTOYHOU CPElbl B CTOPOHY €r0 YMEHBIICHUS

I wu3MeHeHue PH BHYTPUKIETOYHOM Cpelibl B CTOPOHY €r0 yBEIUYEHUS

B cocTtaB KOHHEKCOHOB BXOJIUT:

a 4 cyObeanHUIIBI — KOHHEKCOHOB

5 cyObeaArHUI] — KOHHEKCOHOB

6 cyOBeIMHAI] — KOHHEKCOHOB

7 cyObeqHNIl — KOHHEKCOHOB

8 cyObennHNIl — KOHHEKCOHOB

Kaxap1ii KOHHEKCHH SIBISIETCS] HHTErPaIbHBIM OEITKOM, KOTOPBIE TIepecekaeT MeMOpaHy:

1 pa3

2 paza

3 paza

4 paza

5 pa3

6 pa3

YcTaHOBHUTE COOTBETCTBHE MEXTY PA3IMYHBIMUA KOMOWHAITUSIMU KOHHEKCUHOB, (DOPMHUPYFOIIHX

KOHHEKCOHBI U UX rpaduueCKUM H300paKEHUEM:

H 2 ®m O

[~ B -- o) I <]
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a TOMOTHIIHBIN |

0 TreTepOTHUIHBIHI I

B MOHOI€TEPOMEPHBIN Il

r OurerepoMepHbIN v

KoaddummenT cBs3u orpaxkaer:

a  CWIy B3aUMOJIEHCTBUS MEXIY KIETKaMU Yepe3 XUMHUUECKUE KOHTAKTHI

0 cuiIy B3aUMOJICHCTBUS MEKIY KIETKaMH Yepe3 AIEKTPHUECKUE KOHTAKTHI

B KOJMYECTBO KOHTaKTOB, KOTOpbIE KJIETKa 00pa3yeT ¢ IPyrUMHU CTPYKTypaMu

I' IUIOTHOCTh KOHTAaKTOB, KOTOpPbIE KJIETKa 00pa3yeT ¢ IpyrMMHU CTPYKTypaMu
Huszkoe compoTuBieHHE Mpe- W TOCTCHHANTHYECKMX MEMOpaH 3JIEKTPHYECKOro CHHArca
00yCIIOBJICHO:

a  yY3KOW CHHAaNTUYECKOW LIENIbIO

0 OTCYTCTBHEM MOHHBIX KaHAJIOB C LIIMPOKOH MOPOit

B HAJIMYHEM B MEMOpaHaX KOHHEKCOHOB

W3 nepeuncieHHbIX XapaKTePUCTUK BEIOEPUTE CBOMCTBA AJIEKTPHUUECKUX CHHATICOB:

a ObIcTposelcTBHE

0 cuHanTHYecKas 3aJepiKKa

B JUIUTENIbHBIE CIIeZOBbIE A3PPEKTHI

I cnabocTh cae10BbIX d3PPEKTOB

J  BBICOKas HAJIEKHOCTh Mepelaun BO30YKICHHS

€ HHU3Kas HaJeKHOCTh Mepeadu BO30YKICHUS

K BO3HHKHOBCHHC MMITYJIbCHBIX pa3psAA0B B I'PpYHIIC SJICKTPUICCKU CBA3AHHBIX KJICTOK

3 HEBO3MOXXHOCTb BO3HMKHOBEHMsSI MMITYyJbCHBIX pa3psioB B TpyHIe 3JIEKTPUYECKU
CBA3aHHBIX KJIICTOK

U BBIIPSMIICHUE CUTHalla

K OJHOCTOPOHHEE MPOBEJCHUE CUTHAIIA
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Kakoe cBOWCTBO 3NIEKTPUYECKUX CHHAIICOB JENAeT WX HEMPUTOTHBIMU ISl MHTETPUPOBAHUS,

CYMMAIIIH MTOCTIeI0BATEIbHBIX CUTHAIIOB!

ObICTpOACICTBHE

CUHaNTHYeCcKas 3aJIepiKKa

JUTUTEbHBIE CIIeIOBBIC AP (HEKTHI

cnabocTh ciaen0BbIX 3P HEeKTOB

BBICOKAs! HaJIS)KHOCTD TIepeIadnl BO30YKICHUS

HU3Kasl HaJIeXKHOCTb Nepejauu Bo30yKIACHUs

BO3HMKHOBEHHUE MUMITYJILCHBIX PAa3pPsIO0B B TPYIIIIE SJCKTPUICCKU CBI3aHHBIX KIETOK

HEBO3MOXXHOCTh BO3HHUKHOBEHHSI HMIYJBbCHBIX pPa3psAIOB B TPyMIe AIEKTPHUYECKU

CBSI3aHHBIX KJIETOK

U BBIIPSMIICHUE CUTHAJa

K OJHOCTOpOHHEE MPOBEICHNE CUTHAJa

BbIcOKnX KO GHUIHMEHT repeiaun CUrHalIa 9epe3 dJICKTPUIECKAE CHHATICHI ONPEEIISIeT HX:

OBICTpOACICTBHE

CHHAIITHYECKAs 3a/IePIKKa

JUTUTENIbHBIE ClIe0BbIE AP PEKTHI

cnabocTh ciaen0BbIX 3P HEeKTOB

BBICOKAs HaJIS)KHOCTD TIepeIayyl BO30YKICHUS

HU3Kas HaJIeKHOCTh Niepeaun BO30YKICHHS

BO3HUKHOBEHHUE MUMITYJILCHBIX PAa3pPsI0B B TPYIIIIE SJCKTPUICCKU CBI3aHHBIX KIETOK

HEBO3MOXXHOCTb BO3HUKHOBEHMS HMIYJBbCHBIX pPa3psAlOB B TIPyINIe 3JIEKTPUUECKU

CBSI3aHHBIX KIJIETOK

U BBIIPSMIICHUE CUTHaJla

K OJHOCTOpOHHEE MPOBEJICHNE CUTHAJA

Y4acTKOM CBS3BIBAHHS JIUTAH/Ia HA MOJIEKYJIE PelenTOpa Ha3bIBAIOT:

a y4acTOK perentopa, oOpalieHHbI BO BHEKJIETOYHOE TPOCTPAHCTBO

0 crneuuduueckuil yuacToK MOJIEKYJIbI OETKOBOM MPUPOABI, BCTPOEHHON B MEMOpPaHy KIETKU
(MeMOpaHHBIE pEIeNTOPhI) MIIM HAXOSAIIUICS B IUTOILIa3Me

B 1000 y4acToK, pacroyioKeHHbIN Ha pelienTope

W3 nepedncieHHbIX BAPHAHTOB MEXAaHU3MOB MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBHS BbIOEpUTE

T€, KOTOPBIE XapaKTEePHBI ISl JTUTaH/I-PEIENTOPHOTO B3aMMOICHCTBUS:

a  AJIEKTPUYECKOE MPUTSHKEHNE

0 mnpuTsxkeHue, 00yCIOBICHHOE BaH-JEp-BaajJbCOBBIMU CHIIAMU

B MEXAaTOMHOE B3aHMOICHCTBHE

YcTaHOBUTE COOTBETCTBHE MEKAY XapaKTePUCTUKAMHU JTUTaH-PELENTOPHOTO B3aUMOICHCTBUS

U MX CMBICIIOM:

LA B CIN = R B -~ B ) B

LA B I = R B -~ ) B

a  XUMHYECKas CIelU(PHUIHOCTh I CIOCOOHOCTh Y4acCTKa CBSI3bIBAHUS CBSI3bIBATh
TOJILKO OJIMH OTPEICIICHHBIN JTUTaH I
6 addunHOCTH I olpeaesnser COBOKYITHOCTb y4acTKOB

CBSI3BIBAHUS, COJICPIKAIUX CBSI3aHHBIX JIATAH/T
B JJAHHBIA MOMEHT BPEMEHHU

B HAacCHIICHHUE 1l MOTEHITMATbHAsT BO3MOXHOCTh JIBYX U OoJjee
MOJIEKYJ, HMEIOMINX CXOXYI CTPYKTYpY,
CBSI3BIBATHCSA C OJHAM M TEM JK€ YYaCTKOM
CBSI3BIBAHUS

I KOHKypeHIUs AV CHJIa CBS3BIBAHUS JIMTAHAA C YYaCTKOM
CBSI3LIBaHUA OelKa

AdPuHHOCTBIO TUTaHAa HA3bIBAIOT:

a TIPOIICHT HACBIIMIECHUS YYACTKOB CBSI3bIBAHUS
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BEPOSITHOCTh TOTO, YTO CBSI3aHHBIA JUTAH] MOKUHET MOBEPXHOCTh OENKa M BEPHETCS B
HECBSI3aHHOE COCTOSIHHUE

CIOCOOHOCTH JIMTaH/1a MPUKPEIUIATHCS K PEeLeNnTopy

CIIOCOOHOCTH pelenTopa NPUKPEIUISITHCS K JIUTaH Ty

AdduHHOCTBIO perenTopa Ha3bIBAIOT:

a
0

B
r

IIPOLIEHT HACHIIEHUS Y4aCTKOB CBSI3bIBAHUS

BEPOSITHOCTh TOTO, YTO CBSI3aHHBIA JIUTaH] MOKUHET MOBEPXHOCTh OEJIKa M BEPHETCS B
HECBS3aHHOE COCTOSIHHUE

CIOCOOHOCTB JIUTaH 1a IPUKPEIUIATHCS K PELENTopy

CIOCOOHOCTH peLenTopa NPUKPEIUIATHCS K JIUTaH Ty

Mepoﬁ CPOACTBO YHaCTKa CBA3BIBAHUA K JIM'AHAY CIIYIKHT:

a
0

B

KOHLEHTpaLus JIMragaa, Heooxoaumas ais Hacslenus 100% Beex penentopos UM
KOHIIEHTpALUs JIMT'aH/a, HeoOXxoaumast Ui HachlieHus: 75% Bcex peLenTopoB UM
KOHLEHTpaLus JIUragaa, Heo0xoaumas s HacbieHus 50% Bcex peLenTopoB UM

XuMuueckas CHGHI/I(bI/ILIHOCTB HaxXoauTCAa B 3aBUCHMOCTH OT:

a
0
B
r

(opMBbI yyacTKa CBSA3bIBAaHUS

CHJIBI IPUTSKEHUS MEKIY PELENTOPOM U JIUTaHIOM
KOHLEHTPALUU MOJIEKYJI JIUraHAa

IUIOTHOCTH PELIENTOPOB K JIMTaHTy

AdduHHOCTS HAXOAUTCS B 3aBUCUMOCTH OT:

a
0
B
r

(opMBbI yyacTKa CBSA3bIBAaHUS

CWJIBI IPUTSKEHUSI MEXKIY PELIEITOPOM U JIUTAHIOM
KOHLEHTPALUU MOJIEKYJI JIUTaHAa

IUIOTHOCTH PELIENTOPOB K JIMTaHTy

HpOIlCHT HaCbhIICHUA YYaCTKOB CBA3bIBAHWA 3aBUCUT OT:

a
0
B
r

KOHIIEHTpAIMU CBOOOHOTO JIMTaH/1a
IUIOTHOCTHU PELENTOPOB K JIUTAHAY
aQQUHHOCTH y4yacTKa CBA3bIBAHUS K JIUTAHTY
(bopMBI yyacTKa CBSA3bIBAaHUS

AroHncTaM1 Ha3bIBAIOT:

a

B

TaKWe JIMTAH/bBI, KOTOpBIE MPHU B3AHUMOJCHCTBUM C YYaCTKOM CBSI3bIBAHUSI W3MCHSIOT
COCTOSIHME MOJICKYJISIPHOTO pelenTopa TakuM o00pa3oM, HYTO 3TO B3aMMOJICHCTBHUE
OKaHYMBAETCS OMOJIOTHIECKUM dPderToM

Takue JIMTaHIbl, KOTOpPBbIE TIPU B3aUMOJCHCTBUM C PEIENTOPAMH HE BBI3BIBAIOT
¢dusmnonornueckoro 3pdekra, a 3aHUMAasT YIaCTOK CBSI3bIBAHHS Ha PELENTOPE aHTATOHUCTHI
MPETIATCTBYIOT TAKMM 00pa30oM MPUCOCTUHEHUIO €CTECTBEHHOTO JIUTaHIa

TM00BIe MOJIEKYJIbI, CIIOCOOHBIE MPUKPETUIATHCS K PEIeTOpaM

AHTaroHNUCTamMu Ha3bIBAIOT:

a

B

TaKue JIMTaHAbl, KOTOpBIE MpPHU B3aHUMOJEHCTBUU C YYaCTKOM CBSI3bIBAHUS H3MEHSIOT
COCTOSTHHE MOJICKYJISIPHOTO ~peIlenTopa TakuM o00pa3oM, 9YTO JTO B3aMMOJICHCTBHUE
OKaH4YMBAETCsl OMOIOTHIeCKUM dPPeKToM

TaKWe JIMTAH[bI, KOTOPbIE TPU B3AMMOJCHCTBUM C PEUENTOPAMH HE BBI3BIBAIOT
¢dusmnonoruueckoro 3¢pdekra, a 3aHUMAs YIaCTOK CBSI3BIBAHHS HA PELIENITOPE aHTAarOHUCTEHI
MPEISITCTBYIOT TAKUM 00pa30M MPUCOSAMHEHHIO €CTECTBEHHOTO JIMTaH Ia

J00BIE MOJIEKYJIbI, CIIOCOOHBIE MPUKPEIUIATHCS K PELIENITOpaM

C 3a7eMCTBOBAHUEM peucITopa OCymCeCTBIACTCA:

a
0

B

XUMHYECKUI aHTarOHU3M
HEeNpsAMON (PyHKIIMOHABHBIA aHTarOHU3M
(dbuzmomornueckuii GyHKIMOHATBHBIN aHTarOHU3M
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Ha yuacTkax KJIeTKH, KOTOpPbIE HE OTHOCSTCS K PELENTOPY peanu3yeTcs:

a XMMWYECKUH aHTarOHHU3M

0 HenpAMOl QyHKIIMOHAIBHBIA aHTAarOHU3M

B (usmonornueckuii GyHKIMOHATBHBIN aHTarOHU3M

KoHKypeHIIHMI0 aHTarOHKWCTA U arOHUCTA 32 MECTO CBSI3BIBAHUS C JIUTAHJIOM B MTPOMEKYTOUHOM

MaKpOMOJIEKYJIe, yYacTBYIOIIEH B OCYLIECTBICHWHM AHTAarOHUCTOM CBOEH OHOIOrHMYecKoit

peaKIMy Ha3bIBAIOT:

a XUMHUYECKUM aHTarOHMU3MOM

0 HenpsAMbIM QYHKIIMOHAIbHBIM aHTArOHU3MOM

B (PU3MOIOTUYECKUM (YHKIIMOHATHLHBIM aHTAarOHU3MOM

PerynstopHbiM (aJI7I0CTEpHUUECKUM) LIEHTPOM PELENTOPA Ha3bIBAIOT:

a IICHTP CBS3BIBAHHS HA MOJIEKYJIC pellenTopa, IPUKPEIICHHE JIMTaH /1a K KOTOPOMY BBI3BIBAET

peanu3anuio Gpuzrogorudeckoro ddexra Turanaa

0 JIONOJHUTENBHBIN IICHTP CBA3BIBAHUS HA MOJICKYJIC PEIIEITOPA, AKTHUBAIIHSI KOTOPOTO BIIUSET

Ha GYHKIIMOHUPOBAHUE PELIETITOpPa

B IIEHTp CBS3BIBAHMS, 00ECIIEUNBAIOIINK ycuaeHue 3¢ (dhexTa aroHnucra

OYHKIIMOHATBHBIM (OPTOCTEPUUYECKUM) IIECHTPOM PEIETITOPA HA3BIBAIOT:

a  [EHTP CBSA3BIBAHMS Ha MOJICKYJIE PEIETITOpa, MPUKPETICHHUE JIUTaH/1a K KOTOPOMY BBI3BIBAET

peanuzanuio Gusnonorundeckoro 3pdexra nuranaa

0 JIOTIOTHUTEIBHBIH IICHTP CBSI3BIBAHUS HA MOJIEKYJIE PEIETITOPa, aKTHBALIUS KOTOPOTO BIHSET

Ha QYHKIIMOHUPOBAHUE PEILIETITOPa

B IICHTp CBSI3bIBAHUS, oOecrneunBaronuil ycuienue a¢dexra aronucra

YcTaHOBHTE COOTBETCTBUE MEKY TUTIOM U3MEHEHUS KOH(OpMAaNUU OEITKOB U KX MEXaHU3MOM

pealin3aiuu:

a ajuroctepuyecKasi MOIyJISIUsS I TUN ~ MOAYJSIMH  JIMTaHA-PEIENTOPHOTrO
B3aMMOJICHCTBUS, TIPH KOTOPOM CHUIBI,
MPUTATUBAIONIUE JIUTAHII K OCNKY, H3MEHSIOT
ero KoHpopMaIuio

0 KOBaJIGHTHAS MOTYJISIIHS I THII MOJTYJISIIAN JIUTaH-PEUETOPHOTO
B3aMMOJICHCTBHSI C C TIOMOIIBIO KOBAJEHTHOTO
MPUCOSIMHCHHS 3aPSDKEHHHBIX XUMHYECKHX
Tpynn K HEKOTOPHIM OOKOBBIM OCTaTKaM
AMUHOKHCIIOT ITOJTHITCTITHIHON T[N

YcTaHOBHUTE COOTBETCTBUE MEXKY TUIIOM AJUIOCTEPUUYECKUX MOAYIISATOPOB U UX CYIIHOCTHIO:

a  aJUIoCTEepUUYECKUE YCUITUTENN I 3TO  MOMYJISTOPBI, KOTOPBIE YMEHBIIAIOT
adp(OUHHOCTH  OPTOCTEPUYECKUX  JIUTAH]IOB
n/unn 3 (PEeKTUBHOCTh aTOHUCTOB

0 amnocrepuueckue aHTaroHUucTol |l 3TO JUTaHIBI, KOTOpBIE CIIOCOOHBI
OTIOCpEIOBaTh AKTHBALMIO peIenTopa HX
COOCTBEHHBIM TMYTEM, CBS3BIBASICH C IEHTPOM
pacro3HaBaHUsI Ha MaKpOMOJIEKYJIe
penenropa, OTJIMYAIOUIUICI OT OCHOBHOTO
(opTOoCTepHUYECKOT0) YIacTKa CBSI3bIBAHUS

B AJUIOCTEPUYECKUE arOHUCTHI I 9TO  JIMTAHJbI, B3aUMOJCUCTBYIOIIUE C
AIJTIOCTEPUYECKUM Y4acTKOM CBSI3bIBaHUS 0e3
BIUSHUS Ha CBS3bIBAaHUC WIH (YHKIUU
OpPTOCTEPUUECKHUX JIMTaHIOB, HO MOTYT BCE
eme  OsokupoBaTh  JAEMCTBHE  JPYyrux
AIIOCTEPUYECKUX  MOJIYJATOPOB, KOTOPBIE
NEHCTBYIOT  4Yepe3  TOT  JK€  CaMbIi
AJJIOCTEPUYECKHM y4aCTOK CBS3bIBAHUS
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I HeWTpaibHble ajioctepuueckue |V
JIUTaH]IbI

3TO  MOJIYJSTOPBI, KOTOPBIC  YCHUJIMBAIOT
adpOUHHOCTH  OPTOCTEPUUYCCKUX  JIUTAH]IOB
u/unu 3¢(HEeKTUBHOCTh arOHKCTA, HE CO37aBast
HUKaKoro cooctBeHHOTo 3 dekTa

YCcTaHOBUTE COOTBETCTBHE MEXIy THUIIOM MOAyJIHMpyomero s¢dexra amiocrepuyeckon

MOAYJIIOHUU U €TO CYIIIHOCTI)IO:
a KOOIEPaTUBHOCTb I

0 cuHTOmMyeckoe B3ammoneiicreue |l

B  AJUIOCTEPUYECKOE Il
(ammoronMueckoe)
B3aUMOJICICTBUE

I'  UIOCTEPUUYECKUN IIEPEXO. v

B3aPIMOI[CﬁCTBPIe Mexc):[y JJUraiaamMu,
KOTOPBIC CBS3BIBAIOTCS C TEM JK€ CaMbIM
IICHTPOM paclo3HaBaHHWs HJIH C MECTaMHU
pacro3HaBaHUs, KOTOPBIC MEPEKPBIBAIOTCS
Ha PELENTOPHON MaKpOMOJIEKYJIe
B3aMMOJICHCTBHE MEX Ty JINTaHIaMH,
KOTOpBIe CBS3BIBAKOTCS C OTJIUYAOUIIUMUCA
HETICPEKPhIBAIOIIMMHCS MeCcTaMu
pacro3HaBaHUsI Ha MaKpPOMOJICKYJIC
penienTopa

SABJICHUC BSaHMOﬂeﬁCTBHﬂ Me)KI[y
AKTUBHBIMH IICHTPAaMH B MYJIbTHMEPHOM
Oenke (T.e., Ha Oenke, comepikamieM Oomee
YeM OJIHY MOJIUIIECITHIHYIO IEIIh)
U30MepH3als MAKPOMOJICKYJIbI PEIETITOPa C
OOJIBIIMM  YHCIOM  KOH()OPMAIMOHHBIX
COCTOSIHUM

PaccraBpTe B HpaBHHLHOﬁ MMOCJICAOBATCIBHOCTHU JTaIllbl aKTHBAIlMKM XMMHYCCKOI'O CHHAIICa U

MCXaHU3Ma IICpeaavyr CUrHaja 4€pe3 HETro:

a  JCHOJIApHU3alnsa HpCCHHaHTI/I‘{CCKOﬁ TCPMHUHAIIN OTKPBIBACT TOTCHIHAJI-3aBUCUMBIC C3.2+

KaHaJIbl

Tok noHoB Ca’" uepes kaHasbl Ha MEMOpaHe IPECHHANTHYECKOTO MOJTIOCA
BBIJICJICHHE TPAHCMUTTEPA B CHHAIITUYECKYIO IIEJb ITyTEM 3K30LUTO3a
pacnpocTpaHeHUE NOTEHIHAJIA IEUCTBUA K TPECUHANTUYECKON TEPMUHAIU
CIIUSIHUE BE3UKYJIbI C TPECUHANITUYECKOW MEMOpaHOii

CBSI3bIBAHUE TPAHCMUTTEPA C pElENTOPAMU Ha MMOCTCHHANITUYECKOM MeMOpaHe
Bo3HuKHOBeHHEe BIICII nm TIICII Ha mocTcuHanTHYeckoil MeMOpaHe
MIOMOIIIBIO OBICTPOTO aKCOHATBLHOTO TPAHCTIOPTA M0 AKCOHY TPAHCIIOPTUPYIOTCS:

0
B
r
A
€ HU3MCHCHHC NPOHHUIACMOCTHU IMOCTCHHANTHYCCKOU MCM6paHBI
X
3
C
a

OpraHouJibl U MUTOXOHAPHUHN

0 BellecTBa, paCTBOPEHHBIE B LIUTOMIa3Me (OeIKN)

B  CHUHAIITUYCCKUC ITY3bIPbKH

C noMOIIbI0 MEITIEHHOTO aKCOHAJIBHOI'O TPAHCIIOPTA 110 AKCOHY TPAHCIOPTUPYIOTCS:

a opraHowabl U MUTOXOHIPUHN

0 BelllecTBa, paCTBOPEHHBIE B ITUTOIIa3Me (OeKN)

B CHHANTHUYCCKUC ITY3bIPbKH

I[Hﬂ OCYIICCTBJICHUA 6BICTpOFO AKCOHAJIBHOT'O TPAHCIIOPTa II0 aKCOHY HCO6XOI[I/IMBI cJieayronue

YCIIOBUSL:
a  HaJIM4He JCTOoJpU3alii MEMOPaHEbI

0 3arpaTta MeTabOJIMYECKOW PHEPTHH

B MpUCYTCTBHE BHyTpHKIeTouHOro Ca?*

I HaJH4YUe JICKTPOBO30YIMMBIX KaHAIOB

AHTEpOrpagHbIM aKCOHAJIBHBIM TPAHCIIOPTOM Ha3bIBAIOT:
a  TPAHCIOPT OT COMBI K aKCOHAJIbHBIM TEPMUHAIIAM
0 TpaHCHOPT OT aKCOHAJBHBIX TEPMUHAJIEH K coMe
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PeTtporpaaHbiM akCOHaJIbHBIM TPAHCIIOPTOM HA3bIBAIOT:

a TPaHCIOPT OT COMBI K aKCOHAJIbHBIM TEPMHUHAIISAM

0 TpaHCHOPT OT aKCOHAJBHBIX TEPMUHAJIEH K coMe

VY CTaHOBUTE COOTBETCTBHE MEXJy THUIIOM AKCOHHOI'O TPAHCIOPTAa U BELIECTBAMH, KOTOpHIE
NEPEMEILAIOTCS 110 aKCOHY € €0 NOMOILBIO:

a aHTepOrpajHblii  aKCOHAJIbHBIN | BOCTIOJIHSICT B MPECHHANTHYECKUX OKOHUYAHHSIX

TPAHCIIOPT 3arac CHHaNTHYECKUX My3bIPEKOB U (DEPMEHTOB,
OTBETCTBEHHBIX 3a CHHTE3 HelipoMeuaropa

0 perporpaaHbIii akcoHasbHbIN | BO3BPAILIAET OIYCTOIICHHBIE CUHANTHYECKUE

TpaHCHOPT My3bIpbKM B COMY, TJ€ OTH MeMOpaHHBIC

CTPYKTYPBI IerpaiupyrOTCs IN30COMaMHU

W3 mnepeuyuciieHHOro cHucka BblOepUTE OENKHU, KOTOpbIE MPUKPEIUIEHB K MeMOpaHe
CHUHANTHYECKOTO BE3UKYJIa:

CUHAICHH

CIEKTPUH

CHUHAINTOOpPEBHUH

CUHTAKCUH

CHHAIITOTarMUH

CUHaANTO(U3UH

rab3A

Ca?*-kanbpMO/IyTIMH-3aBICUMAs IPOTEUHKUHA3A

W3 nepeyncieHHoro crrcka BeioepuTe 0enoK, KOTOPbIi (UKCUpyeT MeMOpaHy CHHAITHYECKOTO
BE3UKYJIa K IIUTOCKEJIETY IPECUHANTHYECKOT0 MOJII0ca:

CUHAIICUH

CHEKTPUH

CUHANTOOpEBUH

CUHTAKCUH

CUHANTOTarMUH

CHUHANTO()U3UH

rab3A

Ca?*-kanbpMO/y IMH-3aBUCUMAs IPOTEUHKUHA3A

M3 mnepedyncieHHOro CHucKa BbIOepUTE O€NOK, MPUKPEIUIEHHBIH K  IIMTOCKENEeTy
IIPECUHAIITUYECKOTO IOJI0CA, C MOMOIIBI0 KOTOPOTO BE3MKyJa (UKCHPYETCs Ha BOJOKHAX
aKTUHA:

CUHAICHH

CIEKTPHH

CUHaNTOOpEBUH

CUHTAKCUH

CHHAIITOTarMUH

CHUHANTO()U3UH

rab3A

Ca?*-kanbMO/Iy TMH-3aBICUMAs IPOTEUHKUHA3A

W3 mnepedynciaeHHOro chucka BbeIOepuTe O€NKHM, NPUHUMAIOIIME Yy4acTue B (HUKCAUU
CHUHANTHYECKOT0 BE3UKyJa K MeMOpaHe MPeCcUHANTUYECKOTO MOI0ca:

WX oM T E O W O E T w O

w%m]:ﬂwowm

a CHUHAICHH
0 chexkTpuH

B CHHaNTOOpPEBUH
I' CHUHTaKCHH

I CHHaNTOTarMuH
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€ CcHHanTOpU3NH
XK rab3A
3 Ca®'-kanpMojy/IMH-3aBHCHMAas IPOTEHHKHHA3A
48. W3 mepedncieHHOTo CIMcKa BRIOEPUTE OETOK, aKTUBUPYIOIIUICS HOHAMH KaJIbITHS:
CHHAIICUH
CHEKTPUH
CUHaNTOOpEBUH
CHUHTaKCUH
CHHAIITOTarMUH
CHUHANTO()U3UH
rab3A
Ca?*-kanbpMO/IyIMH-3aBICUMAs IPOTEUHKUHA3A
49. W3 mnepevyuciIeHHOro CHHMCKAa BbIOEpUTE O€NKH, NPUHUMAIOLIME Yy4yacThe B Ipolecce
OTKPETUICHHSI BE3UKYJI OT IMTOCKEJIETa M UX MEPEMEIICHHUS K TIPECHHANITHIECKON MeMOpaHe:
CHHAIICUH
CIEKTPUH
CUHaNTOOpPEBUH
CHUHTaKCUH
CHHAIITOTarMUH
CHUHANTO(U3UH
rab3A
Ca?*-kanbMO/LyIMH-3aBUCUMAs IPOTEUHKUHA3A
50. AyropeuenTopaMmu MeIuaTopa Ha3blBaroT:
a pelenTopsl, pacmojararonmecs Kak Ha Ipe-, TaK U Ha MOCTCHMHANTHYeCKOW MeMmOpaHe,
CIOCOOHBIE BCTYIAaTh BO B3aUMO/ICHCTBHE B MOJIEKYJIaMH MeIMaTOpa
0 peuenTopsl, pacloyararoIrecs Ha MPECHHANTHYECKOH MeMOpaHe, CIOCOOHbIE BCTYIATh BO
B3aMMOJICHCTBHE B MOJIEKYJIaMH MeuaTopa
B PEIENTOpPHI, PAaCcMoJaralnrecs Ha MOCTCHHANITHYECKOW MeMOpaHe, CIIOCOOHbBIE BCTYNATh
BO B3aMMOICHCTBHUE C MOJIEKYJIaMH MeIUaTopa

O oM T E O

LA B I = e B~ B o) I

Obpasey sK3ameHAYUOHHO20 Oulema

JloHenknii rocy1apCTBEHHBIM YHUBEPCUTET
dakynabTeT OMOIOTrHUeCKUi
Kadenpa ¢uznonoruu yenoBeka u 5KHBOTHBIX
[Tporpamma Beicuiero oOpasoBanusi  IIporpamma maructpaTypbl

Hampasnenue moaroToBku 06.04.01 Buosnorus

Marucrepckas mporpamma Du3noa0rNUs YeJIOBEKa M )KUBOTHBIX
dopma 00yueHus OuHas

Cemectp Tperun

JucuunnuHa dusnonorusa cHHAICOB

JK3aMeHALMOHHBIN Omier Ne 1

1. XapakTepucTuKa OCHOBHBIX THIIOB KOHTAKTOB MEX/Ty KIIETKAMH
2. Kimaccuduxaryst XOJIMHEPrH4eCKUX PEelenTOPOB U MX CPAaBHUTEIbHAS XapaKTePUCTHKA
3. XapakTepucTrKa ra3000pa3HbIX MOAYJISATOPOB Mepeaaun curnaia Ha mpumepe NO

VYTBepakeHO Ha 3aceJaHuU Kadeapsl (PU3MOIOTUH YEJIOBEKa U AKUBOTHBIX
IIporoxon Ne 14a ot "26" mapta 2024 r.
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3aB. kaeapoi B.B. Tpym

DK3aMeHaTop

I'.A. banakupeBa

8. PACIIPEJIEJIEHUE BAJIJIOB, KOTOPBIE ITOJIVHAIOT OBYYAIOIIMECA

OOmas olleHKa 3HaHUI 00yyaroUMXcs Mo IUCHUILUIMHE poBoauTces o 100-0apHON miKane
UCXO/d M3 MaKCUMyMa, IpUBEIACHHOro B Tabmuie Hwke. OpraHu3almoHHO-ydyeOHas paboTa B
AyJJUTOPHUU OLHCHHUBACTCA HAa OCHOBC TaKHNX KPUTCPUCB KaK IMOCCIIAEMOCTD SaHSITI/II\/II, CBOCBpPCMCHHOC U
KayeCTBEHHOE BBINIOJIHEHUE JAOMAIIHUX 3a/laHUH, aKTUBHOCTb BO BpeMsI MPOBEJICHUS JICKLIMOHHBIX U
1a00paTOPHBIX 3aHATHH (y4acTre B 00CYKACHUHU TEKYIIEro ¥ MIPOMIEHHOT0 MaTepuasa, perieHue 3aaa4d

U T.IL).
8.1.CemecTtp 1, ounas hopma oOyueHus
Howepa Bun paGotet bannsl
paszeinos
Opranu3annoHHo-yueOHas pabota 00ydarolerocs B 10
1 ay TMTOPUU
CamocTosiTeapHas padora 10
Hroro 20
Opraamn3annoHHO-y4eOHas paboTa 00ydJaromerocs B 30
5 ay IMTOPUHN
CamocTosiTenbHas padoTa 20
HTtoro 40
JK3aMeH 40
OO61mwmii nror 100
8.2.0uHo-3a049Has Gpopma 0O0yueHuUs
dopma KOHTPOJIS MakcuManbHOE KOJTHYECTBO 0alIoB
3a oHy paboTy Bcero

Texkymuil KOHTPOJIb:

Kosnoksuywm no pazzaeny | 25

Konnoksuywm o paszneny 2 25

DK3aMeH TECTOBBIE 3aJaHUSA 50

HToro 3a cemectp 100

* B COOTBETCTBUHU C YTBCPKACHHBIMU ONCHOYHBIMH MAaTCpUaJIaMH 110 JUCHUIIJIMHE

CooTtBeTcTBHE 0AIIOB OILICHKC

OreHka 1o Ornenka o 100-
mwkaixe ECTS | OauipHON mIKane

OreHKa 110 NATUOAJUILHOM IIKAJIE

9K3aMeH, TU(PepeHIIMPOBAHHBIN 3a4eT

A 90-100 5 (oTIMYHO)

B 80-89 4 (xoporio)

C 75-79 4 (xopor1o)

D 70-74 3 (YAOBIIETBOPUTEIHHO)
E

60-69 3 (YIOBIETBOPHUTEIHHO)
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FX 35-59 2 (HeyIOBJIETBOPUTENHHO) C BO3MOKHOCTHIO TIOBTOPHOM
aTTeCTaluU
F 0-34 2 (HeyIOBJIETBOPUTENHHO) C BO3MOKHOCTHIO TIOBTOPHOM

ClIa4y¥ MIPH yCIIOBHUU 00s13aTeNIbHOTO Habopa
JOTIOTHUTEIHHBIX 0aJllIoB

9. OBECIHEYEHME OBPA30BATEJIbBHOI'O ITPOLIECCA J1JI5 JIML C OT'PAHUYEHHbBIMU
BO3MOXHOCTAMMU 3/10POBbA 1 UHBAJIMZIOB

B xoxe peamuzanmuy IUCHMIUIMHBI HCIONB3YIOTCS CIEIYIOIIUE JIOTIOJHUTEIBHBIE METObI
o0yuyeHMsl, TEKYyLIEro KOHTPOJS YCIEBAEMOCTH M IPOMEXKYTOYHOM aTTecTallud OO0ydaroluxcs B
3aBUCHUMOCTH OT UX MHAUBHUAYAIbHBIX OCOOEHHOCTEH:

1) JUTSL CHIENBIX U CIIA00BUAIINX

— JAeKIMA O(GOPMIISIOTCS B BUAE AJIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C IOMOIIBIO
KOMIIbIOTEpA CO CIIELUATU3UPOBAHHBIM IIPOIPAMMHBIM 00€CIICUEHUEM;

— JUI BBITIOJIHEHHUS 3a/laHusl TpU HEOOXOAMMOCTH IPEIOCTABISETCS YBEIMYHBAIOIIECE
YCTPOHCTBO; BO3MOXHO TAK)K€ MCII0JIb30BaHHE COOCTBEHHBIX YBEIMUUBAIOIINX YCTPOUCTB;

— MUCbMEHHBIE 3aJJaHUs O(POPMIISIOTCS YBEINYECHHBIM HIPUPTOM.

2) JUTSL TIIYXUX | CI1a00CTBIIIAIIHX

— JAeKIMU 0POPMIISIOTCS B BUZIE AJIEKTPOHHOTO JOKYMEHTA;

— MTUCHMEHHBIC 3aJJaHNS BHITTOJIHSAIOTCS. HA KOMITBIOTEPE B MUCHbMEHHOM (hopMe;

— 9K3aME€H MPOBOJUTCS B MUCBMEHHOH (hopMe Ha KOMIIBIOTEPE; BO3MOXKHO MPOBEICHHUE B
dhopme TecTupoBaHUS.

3) JUISL JIAL C HApYIIEHUSIMHU OTIOPHO-/IBUTATEJILHOTO anmapaTra:

— JeKIMA O(QOPMIISIOTCST B BUAE AJIEKTPOHHOTO JOKYMEHTA, JAOCTYITHOTO C ITOMOIIBIO
KOMIIbIOTEpA CO CIIELUATU3UPOBAHHBIM IIPOIPAMMHBIM 00€CIIeUeHUEM;

— MTUCHMEHHBIC 3aJJaHUS BHITIOJHSAIOTCS HA KOMITBIOTEPE;

— 9K3aMeH M 3a4€T MPOBOJATCS B YCTHON (pOpME MIIM BBIMIOJHSAIOTCS B MUCBMEHHOM (hopme
Ha KOMITBIOTEPE.

ITpu HEOOXOIMMOCTH MPETyCMATPUBAETCS YBEIMUSHUE BPEMEHH IS [TOJITOTOBKH OTBETA.

[Tponerypa mpoBeneHHs MPOMEXKYTOTHOM aTTeCTAINK IS 00yYaIONIMXCsl YCTAHABIIMBACTCS C
y4€TOM MX MHAMBHIYaJbHBIX MCUXO(U3nUecKkux ocoOeHHOCTe!. [IpoMexxyToUHas aTTecTalus MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ATAIOB.

[IpoBenenue npoueaypsl OLIEHUBAHUS PE3yJIbTATOB 00yUEHHS IOMYyCKAETCs ¢ UCTIOIb30BAHUEM
JMCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHH.

ObecneunBaeTcss JOCTYNl K MH(POPMALMOHHBIM M OubinuorpaduyeckuM pecypcam B CETH
WuTepHer utst Kaxxaoro odydaronierocs B popMax, aTalTHPOBAHHBIX K OTPAHUYCHUSM UX 3/I0POBBS U
BOCTIPUATHS HHPOPMALIUU:

1) JUTSL CJICTIBIX M CITA0OBHISIINX

— B IIeYaTHOH (popMe yBeTMUEHHBIM IIPpU(TOM;

— B (hopMe 3IEKTPOHHOTO TOKYMEHTA;

2) JUTSE TITYXHUX ¥ CTa0OCITBIIIAIIIX

— B Ie4aTHOM Gopme;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

3) TUTsE 00yYaroIUXCs ¢ HAPYIICHUSIMU OMOPHO-/IBUTATEIBHOTO arapara:

— B mieyaTHO opme;

- B (hopMe IJEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE YUYEBHOI'O ITPOIIECCA
VYueGnble 3ausTHA TpoBoasTes B 10-M yueGHOM Kopryce yHuBepceurera (r. Jonerk-050, yi. [opca,
46). Jlns mpoBeneHHs JICKIIMOHHBIX 3aHSATUH TpeOyeTcs ayauTOpHsi, 0OOpYJIOBaHHAS MEJIOBOW JIOCKOM,
MYJIBTUMEMHHBIM TIPOEKTOPOM U SKPAaHOM, HOYTOYKOM, KOMILIEKTOM y4eOHOM MeOenu Ui CTY/ACHTOB,
pabounmM MecToM TipernoaBaresist. Berxon B IHTepHET MPOBOHOM MITH ¢ UCTONb30BaHueM Wi-Fi.
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Jns nabopaTOpHBIX pabOT HCHOJB3YIOTCSA CIEHUATM3UPOBaHHbIE ydeOHble 1abopaTopuu,
OCHAIIICHHbIE HEOOXOUMBIM aHATOMUYECKUM 000pYI0BAaHUEM.

Jlisi caMOCTOSATENIbHONW paboThl UCHOJIB3YIOTCS TEKCTOBBIE M AJIEKTPOHHBIE pecypchl HayuHoit
OMOIMOTEKH yHHMBEpCHUTETAa M JPYIMX O3JIEKTPOHHBIX OMOIMOTEUYHBIX 0a3 JaHHBIX, MaTepHAIbHO-
TeXHUYecKas 6a3a yueOHOI ayauTopuu kKadenpsl (U3MOIOTUU YeI0BEKa U KUBOTHBIX. [Ipu u3yuenun
JUCHUIUIMHBI IPUMEHSIOTCS 3JIEKTPOHHOE 00yUeHHUE U TUCTAaHIIMOHHBIE 00pa30BaTeIbHbIEC TEXHOIOTHH.

Ilepeuenv mamepuanoHo-mexHuuecko2o obecneverus: OUCYUNIUHbL
1. YuebHble mocoOust 10 aHATOMUHU, (PU3UOJIOTHU U MATOJOTHUECKON (PU3MOJIOTUH YesloBeKa
2. PykoBozcTBa o aHaTOMUH, (PU3HOJIOTUH U TATOJIOTUYECKON (PU3HOTIOTHH UeIoBeKa
3. KoHCTIEKTHI JIEKIHA (8 271eKMPOHHOM U paACnedamanHoM euoe)
4. MeTtonuyeckue yKa3zaHHs Il CAMOCTOSITENIbHOM paboThl CTYIEHTOB
5. Meroauueckre yKa3aHus K JJabOpaTOpHBIM 3aHATHIM
6. 'ucronpenapaTbl (CIMHHOMO3IOBOW TaHTJIMI, HEPBHAS TPyOKa, CIIMHHOM MO3ra, HEPBHbIC BOJIOKHA)
7.  YuebHble ¢GuibMbl  («DJNEKTPUUECKHME  KOHTAKThl ~ MEXAYy  KiIeTkamu», «MexaHu3m
(yHKIMOHMPOBAHUSI XMMHUYECKOI0 CHHarca», «MoHOaMUHEpruueckue CUCTEMbl Mo3ray, «DyHkuun
MOHOAMUHEPTrHYECKUX MEAUATOPHBIX CUCTEM MO3Ta»)
8. Ilpe3eHTanuu u ciaaiiipl O BCEM TEMaM Kypca
9. TaOuuue!
10. MynbTUMEIUIHBINA IPOEKTOP U IKPaH.

11. PEKOMEHYEMAS JIMTEPATYPA

Kou-Bo Hanu4yue

Ne IK3eMILIAPOB | JICKTPOHHOM
HaumenoBanue

n/n B OubMoTEKE BEpPCHH B

TlonHY BC

Ocnognasa numepamypa
1. Bunparpy6e C.A. Metoauyeckue peKOMeHIaluu K
u3y4eHuto yueOHoi qucumruinab! "Helipodusnonorus”
[Onexrponnstii pecypc] / C.A. Bunmparpy6e; [OY BITO

" Nonerkwuii Hatl. yH-T". — Jlonenk: JlonHY, 2016. — 1,3 MO6.
2. MeTtoauueckue peKOMEeH Al JJIsi IPOBEICHUS
71a00paTOPHBIX PabOT U CAMOCTOATEILHON PabOTHI
CTYJEHTOB 10 Kypcy «DPu3uonorus OM0I0rH4eckux
MeMOpan» [DneKTpoHHbIH pecypc] / [cocT. T.A.
®ponosal; Jlonenkwnii Ham. yH-T. — Jlonenk: JlonHY,
2011. — 546 Ko

3. Tpym B.B. BBenenue B MoJIEKyISIpHYIO
SH/IOKPUHOJIOTHIO (METOJUYECKHE PEKOMEHIALNU K
MIPOBEJICHUIO JTA0OPATOPHBIX PabOT U BBIMOIHEHUIO
CaMOCTOSITENILHOM pabOThI CTYI€HTOB) [ DJEKTPOHHBIN
pecypc] / B.B. Tpym; Jlonenkwuii Hatl. yH-T. — JloHeK:
JouHY, 2016. — 864 Ko

4, Tpym B.B. BBeaenue B MOJIEKyISIpHYIO
SH/IOKPUHOJIOTHUIO [ DNEKTPOHHBIN pecypc]: (KOHCTIEKT
nekuuit) / B.B. Tpyur; Jlonenkuit Hatl. yH-T. — JloHenk:
JouHY, 2016. — 1,4 M6.

5. Tpym B.B. ®usnonorus yenoBeka u ) KUBOTHBIX
[DmexTpoHHBI pecypc] : KoHcmekT ekiwii / B.B. Tpymr; +
Jonernkuii Hatt. yH-T. — Jlonensk: JlonHY, 2016. — 24,8 M6.
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Kou-Bo Hanu4yue

Ne IK3eMILIAPOB | JICKTPOHHOM
Haumenosanue

n/n B OubMoTEKE BEpPCHH B

JlonHY IBC

6. Tpywm B.B. ®u3nonorus 3HJ0KPUHHONU CUCTEMBI C
OCHOBaMU MATOJIOTHH [ DJIEKTPOHHBIN pecypc|: (yuebHoe
noco6ue) / B.B. Tpym, B.1. Cob6ones; Jlonenxuii Hai.
yH-T. — loneuk: JlouHY, 2016. - 21,8 M6
7. Du3HONIOTHsI YETIOBEKA 1 )KUBOTHBIX [ DJIEKTPOHHBIN pecypc:
(MeToMuecKre PEKOMEH/IAIMU K CaMOCTOSITENILHOM paboTe
cryaenros) / B.B. Tpymr, B.. Tpym, I'.A. ®posnosa u ap.; +
I'OY BIIO [loHenkuii HAMOHATBLHBIA YHUBEPCUTET. —
Jonenk: louHY, 2018. — 23,9 M6
Jonoanumensvnasn numepamypa
8. Meroanueckue MaTepHalibl U 3aJaHUs ISt
CaMOCTOSITEIBHON PaboThI Mo aucturinHe "OCHOBBI
OMOJIOTHH U TCHETUKH 4YesioBeKa" [DIIeKTpOHHBIN pecypc]. +
Y. 1/[coct. M.IO. Poro3una]; Jlonenkwuii Hatl. yH-T. —
Honeuk: TorHY, 2010. — 5 M6.
9. MeTtoauueckue MaTepralbl K U3y4YeHUIO JUCIUTIIMHBI
"OCHOBBI OMOJIOTUY ¥ TEHETHKH YeJIOBeKa"
[DnexTponnslit pecypc]. Y. 1/ [coct. M.IO. Porosunal;
Honenknii Hau. yH-T. —Jlonenk: lonHY, 2009. — 5,2 M6
10. | Meroauueckue peKOMEHIAIUH K POBEICHUIO MAJIOTO
MPAKTUKyMa I10 (DU3HMOJIOTUH YEJIOBEKA M FKMBOTHBIX
[OnexTponHsIii pecypc] / [cocT. I.A. ®ponosa]; Jlonernkuit
Harl, yH-T. — Jlorenk: JlonHY, 2011. — 1,52 M6.
11. | MeTtoauveckue yka3aHusl K POBEACHUIO MaJIOTO
MpaKkTUKyMa 1Mo (PU3UOJIOTHH YeTIOBEKA U KUBOTHBIX
[DnexTpoHHbIi pecypc] / coct. [ A. @ponosa; JloHenkuit +
Hail. yH-T, Kad. ¢pusznonoruu yenoBeka v >KMUBOTHBIX. —
Jonenk: lonHY, 2016. — 1,5 M6.

12. ”THOOPMAIIMOHHBIE PECYPCbI

e http://www.studentlibrary.ru/book/ISBN9785970433515.html

e http://www.studentlibrary.ru/book/ISBN9785970419199.html

e http://www.studentlibrary.ru/book/ISBN9785970425947.html

e http://www.studentlibrary.ru/book/ISBN9785970425954.html

o http://www.studentlibrary.ru/book/ISBN9785970415917.html

e http://www.studentlibrary.ru/book/ISBN9785970429525.html

e http://www.ncbi.nlm.nih.gov/pubmed

e http://elibrary.ru/defaultx.asp

e http://meduniver.com

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

e http://www.medicinform.net/human/fisiology.htm

e http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&I|_op=viewlink&cid=
2493

e http://Kineziolog.bodhy.ru/content/literatura-po-fiziologii-neirona

Obpazosamenvhvlie caimol U NOPMAbL
e Cucrema anexktponnoro ooyuenus "[lerac": http://pegas.bsu.edu.ru



http://www.studentlibrary.ru/book/ISBN9785970433515.html
http://www.studentlibrary.ru/book/ISBN9785970419199.html
http://www.studentlibrary.ru/book/ISBN9785970425947.html
http://www.studentlibrary.ru/book/ISBN9785970425954.html
http://www.studentlibrary.ru/book/ISBN9785970415917.html
http://www.ncbi.nlm.nih.gov/pubmed
http://kineziolog.bodhy.ru/content/literatura-po-fiziologii-neirona
http://pegas.bsu.edu.ru/
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e [Tonesnpie ccouikn 1 IHTEpHET-pa3pabOTKH COTPYAHUKOB SpOCIIaBCKOM TOCYAapCTBEHHOM
akagemumu: http://www.yma.ac.ru/links.htm

OnexmpornHwvle bubaUOmMeKU

oE library: http://elibrary.ru/defaultx.asp

e Hayunas 6ubimoteka /[oHEIIKOro HallMOHAIBFHOTO MEAUITMHCKOTO YHUBEPCUTETA!
http://katalog.dnmu.ru/search.php

e buonorus yenoseka: http://humbio.ru/humbio/default.htm

e bect-Men-byxk: http://www.medliter.com/

¢ BupryanbHas 6u0a10TEKa ¢ OJIE3HBIMH CChUIKAMMU:
http://wwwwin.wplus.net/pp/MediaMedic/libr.htm

¢ KpriMckast MexBY30BCKast OMOIHOTEKA:
http://elib.crimea.edu/index.php?option=com_content&task=view&id=198&Itemid=57

¢ |Q-6ubmmotreka: http://www.iqglib.ru/

e Dniementsl: http://elementy.ru/news?theme=116855

L 3J’IeKTpOHHBIe BCPCHUHN HAYYHBIX KXYPHAJIOB!:
http://www.maikonline.com/maik/showFreeProductsTitle.do

e bubimoreka JlonHY': http://www.donnu.edu.ua/library/ru/index.asp

e CereBas sHuknonenus «Bukunenusy: http://ru.wikipedia.org

HnmepaxmusHule obyyaouue npoepammol
e Atnac mosra (anri.): http://www.med.harvard.edu/AANLIB/home.html
e Anaromus )HBOTo0 4yenoBeka: http://www.yma.ac.ru/books/anat/anatomy/home.htm
e 3HaeTe J BBI TUcTONOrHIO:  http:/Aww.yma.ac.ru/books/hist/test.htm
¢ Kpogs: http://www.yma.ac.ru/books/hist/blood/base.html

afleKmpOHHble KHU2u, mecmul
e Dunksionenus Tpudonora E.B.: http://www.tryphonov.ru/tryphonov2/terms2/ostbst.htm
e Mopdomorus (coopuuk Tectos): http://www.morphology.dp.ua/_quiz/
e Anaromus u pusuonorus: http://www.tasmed.ru/the_general_data/anatomy_and_physiology/

13. IIPO'PAMMHOE OBECIIEYEHHME

1. Windows 7 PRO (xopnoparunas sunensus JJoul'Y Ne 46484614)

2. Microsoft Office (kopnioparuBHas munensust Joul'Y Ne 46472919)

3. Microsoft Visual Studio (iuniensust mporpammsl Dream Spark i BeIcInX y4eOHBIX
3aBeCHUI)

4. Antuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (smunensun GPL, Apache, BSD
JUIsl CBOOOTHOTO TIPOTPAMMHOTO 00ECTICUeHNs).


http://www.yma.ac.ru/links.htm
http://elibrary.ru/defaultx.asp
http://katalog.dnmu.ru/search.php
http://humbio.ru/humbio/default.htm
http://www.medliter.com/
http://wwwwin.wplus.net/pp/MediaMedic/libr.htm
http://elib.crimea.edu/index.php?option=com_content&task=view&id=198&Itemid=57
http://www.iqlib.ru/
http://elementy.ru/news?theme=116855
http://www.maikonline.com/maik/showFreeProductsTitle.do
http://www.donnu.edu.ua/library/ru/index.asp
http://ru.wikipedia.org/
http://www.med.harvard.edu/AANLIB/home.html
http://www.yma.ac.ru/books/anat/anatomy/home.htm
http://www.yma.ac.ru/books/hist/test.htm
http://www.yma.ac.ru/books/hist/blood/base.html
http://www.tryphonov.ru/tryphonov2/terms2/ostbst.htm
http://www.morphology.dp.ua/_quiz/
http://www.tasmed.ru/the_general_data/anatomy_and_physiology/

