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. Ileab u 3a1a4M JTUCUHUIJIMHBI:

1. Hean:

PaCCMOTpeTb AKTYaJIbHbIC HpO6H€MBI KJIETOYHOH 6I/IOHOFI/II/I, SKCIICPUMCHTAJIBHEBIC
moaAxoabl, a TakKXKE€ MCTOAbI BHU3YyaIM3allMKM W aHAJIW3a KIOYEBBIX IIapaMETPOB
KU3HCACATCIIBHOCTHU KJIICTOK M UX CUCTEM.

3agauy JTUCHUILINHDI:

1. Oxapakrepu3oBaTh HambOojee BaKHbIE MPOOJIEMBI COBPEMEHHOH KIETOYHOW OWONOTHH |
METOI0JIOTUIECKHIE TIOJIXO/IbI UX PEIICHHUS;

2. PaccMoTpeTh COBpPEMEHHBIE METOAbl BH3yalM3allMd BHYTPUKICTOUHBIX CTPYKTYp H
IIPOIIECCOB;

3. CdopmupoBaTh TUpEACTaBICHUS OO0 WCIMOJIB30BAHUN OJKCICPUMEHTAIBHBIX IOJXOJ0B B

U3YUEHHUH KIIETOK U UX CHCTEM.

VYueOusbiii kypc «CoBpeMeHHbIe MPOOJIEMbI KIETOYHONH OMOJOTHHY MOCBSIIEH aHAIU3Y
TEKYIIMX TEHICHIMA pa3BUTHs KieToyHOW Oumonorumu. KimrodeBoi pasnen Kypca 3arparuBaer
BOIPOCHI CTPYKTYPHO-(YHKIIMOHATBHOTO YCTPOUCTBA KJIETOK, UX OTIEIbHBIX KOMIAPTMEHTOB U
MCXAaHU3Mbl NOAACPKAHUA HX KUBHCACATCIBHOCTU B XOAC pPAa3BUTUA U IIPU BOBILGfICTBHI/I
pa3MUYHBIX (U3UKO-XMMUYECKHX (DaKTOpOB BHEKIETOYHOU cpenbl. Kpome Toro, yriy0ieHHO
paccMaTpUBAIOTCSI COBPEMEHHBIE METOJO0JIOTMYECKUE MOAXOAbl, AKTUBHO HCIOJb3yeMbIE B
nurosiorud. HaGop 3THX MOIXO0IOB OYEHb IIMPOK M IO3BOJISAET KOMIUIEKCHO MOJOUTH K
pacmipoBKe MOJEKYISIPHBIX MEXaHU3MOB (DYHKIIMOHUPOBAaHUS KJIETOK M HUX cuctemM. B
YaCTHOCTH, B OAHHOM KYPCC pPACCMATPUBAIOTCA TCOPECTUUYCCKUEC M IPAKTUYCCKUC OCHOBBI
WCIIOJIb30BAHMS JJIEKTPOHHOW, 30HIOBOM, BBICOKOpA3PEIIAOIICH JIA3€pHOM CKaHUPYIOLIEH
MHKPOCKOIIMU U APYTUX METOJA0B I PCIICHHA KOHKPETHBIX 3aaad COBpeMeHHOfI OUTOJIOTHH.
[Tpu >TOM, BaKHBII aKIIEHT AeNaeTcsl Ha BOIPOCaxX MOATOTOBKU OMOIIOTMYECKOTO MaTepuasa
AJi1 TpOBCACHUSA TOIO, WJIIM HMHOTIO HHUTOJOTHYCCKOI'0 aHaJIu3a. ConepmaHI/Ie JUCHUIIIIMHBI U
o0beM MaTepuana, MIPUBEACHHOTO B JIEKIIMOHHOM Kypce U Ha CEMUHAPCKUX 3aHATHUSX, PU3BAHbI
MO3HAKOMHUTH CTYIEHTOB, KaK OYAYyIIMX Hay4yHbIX PaOOTHHUKOB, C aKTyaJlbHBIMH MpOOJIeMaMU U
METOJIJaMH, UCTIOJIb3yeMbIMH B KJI€TOYHON OMOIOTHH.

Il. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Jluctmmumaa «COBpEMEHHBIE MPOOJIEMBI KIECTOYHOW OWOJIOTHMH» OTHOCHUTCS K YacTH,
dbopMupyeMoil yauacTHUKaMHu 00pa30BaTENbHBIX OTHOIICHHA.

2.2. Jlns w3y4eHUs JaHHON y4eOHOW AMCUUIUIMHBI HEOOXOIUMBI 3HAHUS, YMEHHUS U HaBBIKH,
dbopMupyemMble TPEAIIECTBYIOUIMMH JUCHUIUIMHAMU Yy4eOHBIX MporpaMm OakaiaBpuara,
U3ydyeHHe Marepuana JUCIUIUIMHBI Oa3upyeTcss Ha 3HAaHMWAX, IMOJYYEHHBIX B Kypcax
OpraHMYeCKONM M HEOpraHMYecKOM XWMUHU, QHU3UKH, OMOXMMHH, METOJOB MOJIEKYJISPHO-
TeHETUYECKUX HUCCIIC0BAHUH, MOJIEKYISIpHON OMODU3NKN

2.3. TlepeueHb MoOCIEAYIOMHUX YICOHBIX TUCIUIUIMH, JJIS1 KOTOPBIX HEOOXOAMMBI 3HAHUS,
YMEHUS M HaBBbIKH, (hOpMUpyeMble TaHHOH yueOHO! auctumuuHoi: [IpenaunioMHas npakTika,
B TOM YHCJIe HAyYHO-UCCleloBaTeNbCcKasi paboTa, BHIIOJIHEHNE MaruCTePCKON JUCCepTaIiu.

IHL.TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCIITUITJIMHBI
[Ipouiecc oOcBOeHUS MUCHUIUIMHBI HAmpaBieH Ha (GOPMUPOBAHHE KOMIIETEHIIMA B
cootrBerctBuu ¢ ®I'OC BO u OIl BO mo pgannomy Hampasienuto mnoarotoBku 06.04.01
«buonorusy», MEKTUBHBIA MOYJIb «BHOTEXHOIOTHS U OMOMH(POPMAITMOHHBIE CHCTEMBI:



[TK-1: CriocoOeH ucnoib30BaTh 0a30BbIC TEOPETUUECKUE 3HAHUS O PA3HOOOpA3HH, CTPYKTYPHOI

OpraHu3anuu,

(GyHKIIMOHUPOBAHUH

B3aWMO/JICHCTBHUSI C OKPYKAIOLIEH CpeIon
[1K-2: CrnocobeH mNpuMEHSTh Ha MPAKTUKE OCHOBHBIE METOABI M CPEACTBA HCCIEeIOBAaHUI
OHMOJIOTHYECKHUX O6’beKTOB, BLI6I/IpaTB METOAbI UCCIICAOBAHUA B COOTBETCTBUHU C ITIOCTABJICHHBIMHU

3aJadyaMM

OHMOJIOTUYECKUX

CHCTEM u 0COOEHHOCTAX ux

IlepeyeHb MJIaHMPYeMbIX Pe3yJIbTATOB 00y4eHHS M0 JUCHUILINHE, COOTHECEHHBIX €
HHIMKATOPAMH JOCTUKEHUs] KOMIIeTeHIIU

Komnerenuus HNuaukaropsbl Pe3ysabTarsl 00y4yeHnus
KOMIeTeHIii
ITK-1: UK ik 1.1 3HaTh: IMIMPOKOE Pa3HOOOpa3ne OPraHU3MOB, UX
CrocobeHn  wmcmonib3oBath | Mcnons3yeTr 3HaHWsl O | CTPOCHMH, (puzronoruu, MeTabonusme,
6a3oBble  TEOPETHUECKUE | pa3sHOOOGpasuH FCHETHKE, CHCTEMAaTHKE, SKOJOTHH, a TaKXKe HX
3HAHUS O pPa3sHOOOpPA3UM, | OPraHU3MOB, HX CTPOEHHMHU, GHOTEXHOJIOTHYECKOM MOTEHIHANe
CTPYKTYpPHOIA (busHonorHH, YMeTh: UCMONB30BaTh 3HAHHS O Pa3HOOOpa3uU
OpPraHu3MOB, HX CTPOCHHUH, (HU3HOJIOTHH,
OpraHu3alnH, MeTaboIu3Me, T'€HETHKE,
MeTabOoIU3ME, TeHETHKE, CUCTEMATHKE,
Q)yHKHHOHI/IpOBaHI/II/I CHCTCMATHKE, SKOJIOTHH, a DKOJIOTHH, a TaKKe HX OMOTEXHOJIOIHYECKOM
OMOJIOTMYECKUX CHCTEM H | TaKXKe MX | poremmpare  ans  pemieHms  mpOQHIBHBIX
0COOCHHOCTSX uX | OMOTEXHOJOTHYECKOM HAYYHO-HCCIIE10BATEIbCKHX "
B3aUMOJACUCTBUA C | DOTCHOHAJIC JI PCIICHUA IIPOU3BOJCTBEHHBIX 3a1a4
OKpY>Karollen cperon PO UIBHBIX Hay4yHO- | Biagers: 3HAHUSIMU 0 pasHooOpazuu
HCCIICIOBATCIbCKUX W | OpraHu3MoB, HX CTPOCHHH, (HU3HOJIOTHH,
IIPOU3BOJICTBEHHBIX 3aJ1a4 MCTa6OHI/I3MC, I'CHCTHKC, CUCTCMATHUKE,
SKOJIOTMH, a TaKXe HX OHOTEXHOJIOTMYECKOM
MOTEHIMANe Ui PEUICHUS  NPOQUIBHBIX
HAYYIHO-HUCCIIEIOBATENbCKUX u
IMPOU3BOJCTBCHHBIX 3a4a4
HIIK k12 3HaTh: CHUCTEMHBIM MOIXOA I pa3pabOTKU H
[IpUMeHsIeT ~ CHCTEMHBIii | IPOBEJCHNS HAYYHOIO SKCIIEPUMEHTA
MOAXO/ I8 pa3paboTKH M YMeETh: IPaBUIILHO CTaBUTH 3aJ1a4H CHCTEMHOTO
NpoBe/IeHUs HayuHoro | MOAXOMa s pa3paboTKH ¥ MPOBEACHUS
SKCTTEpHMEHTA HAYYHOTO SKCIIEPUMEHTA.
Bnanets: CHUCTEMHBIM 0JIX0JI0M st
pa3pabOTKM W TPOBEJACHHS  HAYYHOTO
IKCIEPUMEHTA
I1K-2 HJIK nx 2.1 3Hath: TOJEeBble W Ja0OpaTOPHBIE METOJIBI
Cnocoben mnpumeHath Ha | [I[pumeHsieT TmoneBble © | UCCIIENOBAHUA OMOJIOTMYECKHX ~ OOBEKTOB  C
IIPAKTHKE OCHOBHBIC | TA0OPAaTOPHBIE ~ METOJBI | HCTIONB30BAHMEM COBPEMEHHOTO 00OpY/IOBAHUS
METOIbI " CpeJICTBa | Hccie 0BaHus B COOTBETCTBHHM C IIOCTABJIEHHBIMH 3aJa4aMHU
HCCIEA0BaHUM OMOJOTHYECKNX OOBEKTOB Ymers: TOTTE30BATRCA TOICBRIMH 1
7ab0opaTOpHBIMH ~ METOJAaMH  HCCIIEIOBAHMUS
OMOJIOrHYECKUX OOBEKTOB, | C HCIIOJIb30BaHUEM
OHMOJIOrMYECKUX OOBEKTOB C HCIIONB30BAHUEM
BbIOHpATH METOZBL | COBPEMEHHOTO COBPEMEHHOT0 000PY/I0BaHHS B COOTBETCTBUU C
HCCJIeIOBaHUS B | o0opymoBaHUS B | 10CTAB/ICHHBIMY 330a9aMH
COOTBCTCTBUH C | COOTBETCTBUH C | Bnajerp: TOJEBBIMH U J1a0OPATOPHBIME
[IOCTaBJICHHBIMU 33Ja4aMH | IIOCTABJICHHBIMU 3aJa4aMH | MeToqaMi  WCCJIEIOBAHMS  OHOJIOTHMYECKHX
00BEKTOB C HCIOJB30BAHMEM COBPEMEHHOTO
060pyIOBaHYS B COOTBETCTBHH c

IIOCTAaBJICHHBIMH 3aJa4aMH

K ik 2.2
[IpoBoauT aHaJIn3 "
TEOPETUYECKOE

3HaTh: METOABl AHANU3a U TEOPETUYECKOrO
00o0mIeHus HAyYHBIX JTAHHBIX,
HOPMaTUBHBIC JJOKYMEHTHI 110 OpraHU3aluH




000011IeHNE Hay4HBIX
JAHHBIX, TPUMEHSET Ha
NPaKTUKE METO/IbI
00paboTku
IKCIIEPUMEHTAIBHBIX
JAHHBIX, BKJIIOYAst OICHKY
JIOCTOBEPHOCTH
pe3yIbTaToB u
OononH(popMaTHUYECKUE
AITOPUTMBI, 3HaeT
HOPMATHUBHBIC JIOKYMEHTHI
o OpraHH3aIiH u
TEXHUKEe  0e30IacHOCTH
paboT M NPUHLUIIBI
COCTaBJICHUS] OTYCTHOCTH

U TEXHHKe O0€30MacHOCTH  paboT |
MIPUHIUIIBI COCTABIICHHUSI OTYETHOCTH

VMeTh: MpPOBOJAUTH AHAIN3 U TEOPETHYECKOE
0000I1IeHNEe HAyYHBIX JAHHBIX, MPUMEHSATH
Ha MIpaKTHUKE METOIbI 00paboTKn
OKCHEPUMEHTAIbHBIX  JaHHBIX, BKIIOYas
OLIEHKY JIOCTOBEPHOCTH pE3yJbTaTOB U
OMOMH(OPMATHIECKUE AITOPUTMBL;

Bnagers: aHAIM30M W TEOPETHUECKUM
000011IeHNEM HAYYHBIX JaHHBIX, IPUMEHSET
Ha MIpaKTHUKE METOIbI 00paboTKHn
OKCHEPUMEHTAIbHBIX  JaHHBIX, BKIIOYas
OLICHKY JIOCTOBEPHOCTH pE3yJbTaTOB U
OronH(OPMATHICCKUE ATITOPUTMEI;




O0BLeM TUCHHUILINHLI COCTABJIACT 4 3a4eTHLIX equHUNLI, 144 yacos.

IV.COAEPKAHUE U CTPYKTYPA JTUCHUITJIMHBbI

W3 HUX peanu3yeTcs ¢ MCIOJIb30BaHHEM 3JICKTPOHHOTO OOYUYCHHS M JUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TeXHOJOTHI He MeHee 20% JacoB OT
ayTuTOpHOM paboThI (6 9acoBs).

®DopMa NIPOMEKYTOUYHOM ATTECTAIUM . SK3aMEH.

4.1 CopepxxaHue OMCUUIIMHBI, CTPYKTYPHMPOBAHHOE IO TeMaM, ¢ YKa3aHHMeM BHAOB Y4eOHBIX 3aHSITHUI M OTBEeJIEHHOI0 HAa HMX
KOJIMYECTBA aKaJJeMUYeCKHX YaCOB

Ne Paznesa nucouminHbl/ TEMA Buner yaeOHOM paboThI, ®opMa TeKylIero
n/H é BKJIIOYAsl CAMOCTOSITENIbHYIO pa00Ty 00yYaromuxcs, | KOHTPOJIA
= E MPAKTUYECKYIO TOATOTOBKY M TPYAOEMKOCTh ycneBaemMocTu/
<
2 S (B yacax) dopma §
o Z NPOMEKYTOYHOMI
5z, KoHnrtakTHas paboTa npemnoaaBaress ¢ =
= aTTrecranuu
E 'S 00y4aroumMucs <
< yq =
@ « < (mo cemecTpam)
= s & =
Q = = "«
ol & = e S M
5 Z ; ; Jlekuusi | Cemunap/ KoncyabTanus 5 8
s = = = IpakTHyeckoe, g 8
9| 9 2 I JadopaTopHoe S =
O & = = 3ansaTue/ O =
1 2 3 4 5 6 7 8 9 10
1 Tema 1. IIpoOGnembl U MeETOABl H3YYEHHUS
CTPYKTYpPHO-() yHKIIMOHAJIbHBIX CBONCTB 5 | 485 18 18 05 12 Pedepar
KJIETOK. ’ ’
2
Tema 2. YacTHBIE BOOPOCHI IIUTOJIOTHH. P
pochl 5 | 48,5 18 18 0,5 12 ebepar




4.2 TlnaH BHeayTUTOPHOM CAMOCTOSITEJIbHOM PadoThl 00YYAKOIIUXCSI 110 JUCIHIIJIMHE

Cemectp

Ha3zBanue paznena, TeMbl

CaMocTosiTenpHas paboTa 00yJaroMIUXCsl

Bun camocrostensHON pabOThI

Cpoxku
BBITTOJTHECHUS

TpynoeMkocTs
(uac.)

OreHoOYHOE
CPEIICTBO

VYuebno-
METOAMYECKOE
obecrieueHue
CaMOCTOSATEIBLHOM
paboThI

Tema 1.
METOBI
CTPYKTYpHO-
(GyHKIIMOHATIBHBIX
CBOMCTB KJIETOK.

[TpoGnembr u
U3y4YCHUS

[TonroroBka K  NPAaKTHYECKOMY  3aHATHIO  C
HCIIOJIb30BAHUEM PEKOMEHYEMBIX MHTEPHET-PECYPCOB.
Hanucanue pedepatoB mno Ttemam: «Bo3MmoxkHOCTH
METOJI0B BBICOKOPA3pEIIarONICH KOH(OKaIHHOH
MuKpockonuny, «Mcnone3oBanue merona Patch-clamp
B HeiipoOmonorum», «AMONTO3 W METOIBI  €ro

uneHtTudukaumny. [loaroroska noknana u npesenTamuu 10
TeMe pedepara.

2 Henenu

12

Pedepar
Joxnan

Pa3zgen 5 a-r

Tema 2. YacTHbIE
BOIPOCHI ITUTOJIOTHH.

[lonrotoBka K HPAaKTHUYECKOMY  3aHATHIO  C
HCII0JIb30BAaHUEM PEKOMEHYEMOM JIUTEPaTypHl.

CamocrosTenbHoe U3y4yeHue TEOPETUYECKOTO
Matepuaia 1o ompocaM: «l{uroxumuueckue mMapkepsl
muddepeHIIMPOBKH  HEWpoHOB U B-mumdormrosy,
«BHYTpHKIETOYHBIN TPaHCIOPTY, «BTropuunbie
MECCEH/IKEPHl -  BHYTPHUKJIETOYHBIE  CUTHAJIBHBIC
MoJieKynbl», «LlutockeneTr knetku», «MUTOXOHAPUU U
anonro3  KJIETKW», «KOMIIOHEHTBI MEXKJIETOYHOIO
MaTpukca M ero  3HaueHue», «KOMIOHEHTHI
MEXKJIETOYHOIO  MaTpukca W €ro  3Ha4yeHHe,
«MoneKyspHble  MEXaHU3Mbl  (YHKIIMOHUPOBAHUS
MOTEHIMAI-3aBUCUMBIX U JIUTaHJ-3aBUCHUMBIX HOHHBIX
KaHajoB», «MexaHu3Mbl MOTEHIMAI-3aBUCUMOI0 H

JIMTaHA-3aBUCHUMOI'O 3K30IIUTO3a)».

2 Henenu

12

Pedepar
Jlokman

Paznen 5 a-r

OO0t 00peM caMOCTOATEIHHOM paboTHI 1O TUCIHITIHHE (Jac) — 24

N3 Hux o00BeM CcaMOCTOSTEILHOU paGOTLI C HCIIOJIB30BAHUEM DJJICKTPOHHOI'O O6y‘ICHI/IH )51

JMICTAaHIIMOHHBIX 00pa30BaTEeNbHBIX TEXHOIOTHH (Jac) - 24




4.3 ConepxaHue y4eOHOIro MaTepuasa

Tema 1. [Ipo0jieMbl M1 MeTOABI U3Y4YEHHUS CTPYKTYPHO-(PYHKIMOHAIbHBIX
CBONCTB KJIETOK.

Metonbl U3y4eHHsT KIIETOK M CYOKJIETOYHBIX CTPYKTYP: 3JICKTPOHHO-MUKPOCKOIHYECKUE,
IU(QpPaKIUOHHBIE, PE30HAHCHBIE W ONTHYECKHE. MeTOIbl TMPOCBEYUBAIOMICH AJIEKTPOHHOM
MUKPOCKONMH: (PUKCAlUsg W TIOJYyYCHHE YIbTPATOHKHX CpPE30B; HCIOJIb30BAaHHE IUICHOK IS
M3YyYeHHUS KOMIIOHEHTOB KJIETOK, BHUPYCOB M HaJIMOJEKYJISPHBIX KOMILIEKCOB. HeraTtuBHOe H
MO3UTHBHOE KOHTpPAcCTUpPOBaHWUE OMOOOBEKTOB. Meton aBTopamuorpaduu. PagmoakTuBHOE
MedeHue OENKOB M HYKJIEHHOBBIX KHUCIOT. M3yuenue TpedduHra BHYTPUKICTOYHBIX OECIKOB.
Metoa 3aMopaxuBaHHs-CKadbiBaHusl. CKaHUPYOIIas MHKPOCKONHUS. BrIcymmBanue oOpasioB B
KPUTUYECKON TouKe. MUKPO3IEMEHTHBIN aHaJIn3 OMOJIOrMYECKOro MaTepHaia.

Ckanupyromas 30HIOBas MHUKPOCKOIHUSA: CKaHUPYIOL[as TyHHEIbHas MHUKPOCKOIUS,
aTOMHO-CHJIOBAasE MHUKPOCKOTHsI, BHUOpAIlMOHHAs AaTOMHO-CHJIOBas MHUKpockomnus. KBaHToBas
MUKPOCKOIIHSI MOJICKYII.

OcHOBBI (TyOpEeCIEHTHOH U JIa3epHOI KOH(POKaIbHON MUKpockonuH. [lomydenue ranepen
BUPTYalbHBIX Ccpe30B u (opmupoBanue Z-crekoB. Dparmenranus 3-D wuzobOpaxkenuid 1o
UTOXMMHYeCKUM Mapkepam. Stimulated Emission Depletion (STED)-mukpockonus. Meton
Stochastic Optical Reconstruction Microscopy (STORM). OCOOCHHOCTH  MOJATOTOBKH
Ouonoruyeckoro Marepuana s koHgpokainbHOM Mukpockonuu. Meronq FRET (Fluorescence
resonance energy transfer), metonq FRAP (Fluorescence recovery after photobleaching). Mertost
BU3yaJIM3allMl CYOKJIETOYHBIX CTPYKTyp. Vcnonb3oBanue Merona (IIyopecieHTHOH INn-Situ
rUOpUIN3AlMM JJIS1 BBISBJICHUS CIEMU(PUUECKUX T'€HEeTHUECKUX IOocCieqoBaTebHOCTe. MeTtoq
cellular compartment analysis of temporal activity by fluorescence in situ hybridization (catFISH) -
UCCIIeIOBaHNE JTMHAMMUYECKUX B3aUMOACHUCTBUI MOMYJSALMIA HEHPOHOB, CBSA3aHHBIX C Pa3lUYHBIM
MOBEJICHHEM WJIM KOTHUTUBHBIMU (YHKIUSAME. VccaenoBanne TMHAMUYECKUX MPOILIECCOB B KHUBBIX
KJIeTKax (PerucTpaiys HOHHBIX TOKOB M BELIECTB C MOMOIIBIO (IIyOPECIIEHTHBIX MapKEPOB).

NmmyHonmToxumus. M30uparenpbHOe OKpalIMBaHHE KIETOYHBIX CTPYKTYp. AHTHUTEHHBIC
JIeTepMUHAHTBl OuornonuMepoB. IlomyuyeHHMe MOHOKIOHAJIBHBIX AHTHUTEN, HMX MEYEHUe U
uCroibp30oBaHue B nurosoruu. llpumenenme OenkoB A u G B HMMYHOIIUTOXUMHHU.
dnyopeciieHTHO-MeueHble aHTuTena. CrnocoObl MapKUPOBKHM — BHYTPUKJIIETOUHBIX — OENKOB.

[MpenmymectBa ucronszoBanust GFP u apyrux (iayopecueHTHBIX OENKOB It U3yYeHHS
JIOKaMM3alMu U TpeQuHra BHYTPUKIETOUHBIX OenkoB. IloHsATHE O MOJIEKyNISpHBIX Tailmepax.
"OmnacHble" ¢uryopeciieHTHbIe OeKU U UX ucrnoib3oBanue B nuroiorud u Mmeauimae (KillerRed-
Tepamnus).

Teopernueckne OCHOBBI ONTOI€HETHMKHM W €€ HCIOJb30BaHWE B HEHPOOMOIOTHH.
MeMOpaHHBI ~ MOTEHIMAd  HEPBHBIX  KIETOK, JENoJisipu3alus W TUIepHoJspu3anus.
CBeTOUYBCTBUTENILHBIE HOHHBIE KaHaibl 11t HoHoB Na™ u Cl. DiekTpodu3noiornyeckue MeTO bl
M3y4eHUs] CBOICTB MOHHBIX KaHanoB: patch-clamp-meron. ['enernyeckas mommdukanus KIETOK,
UCCIIEAyeMbIX C TOMOIIBIO JIa3epHOW MHKPOCKOMHUH. OTambl ONTOTCHETHKH: CO3JaHUE
TeHETUYECKOM KOHCTPYKLMHU, BCTPOMKa KOHCTPYKLIMU B BHUPYCHBIE YacCTHIIbI, BHECEHHUE BHUpYCa B
MO3T W HapabOTKa OTICHHA, BCTPOHKa CBETOBOJA B MO3T JKHBOTHOTO, aKTHUBAIMsS HEHPOHOB MO
neiictBueM cera. [IpuMepsl UCIONB30BaHUS ONITOTEHETUKH B HEHPOOHOI0TUN (0OTMEHA MPOOIEMBI
C JOJrOBPEMEHHOH  MaMsIThiO, HMICHTUGHKANUS  (QYHKIMOHAJIBHO  AKTHBHBIX  KJIETOK).
Tepmorenernka - HOBBI CHOCOO BO3AEHCTBHS Ha HEPBHbIE KIETKH. MeTOJbl H3y4eHHS
nposrdepanu ¥ 3anporpaMMUPOBAHHON THOETH KIIETOK.

Tema 2. YacTHbIe BONPOCHI IUTOJIOTHH.

Bxnan 1.6.H, mpodeccopa FO.I1. Ko3znoBa B n3yuenne 6momemMOpaH B HOpME W MATOJIOTHH.
[lepeknucHoe OKHCICHHE JHUIHMAOB M €ro 3HayeHHe. KommapTMeHTanu3anus BHYTPEHHETO
COZIEPKMMOr0 KJIEeTOK. buonorunueckue memOpaHbl — HaumOosiee OOIIME CTPYKTYPHBIE JIEMEHTBI
KHUBOW KIIETKU. XapaKTEepUCTHKAa MeMOpaHHBIX O€JKOB, JHUMHMIOB M caxapoB. Me3zomopduzm
JUMHUJIOB B HKCHEPUMEHTANBHBIX MOJEIbHBIX cHcTeMaX. (DakTophl, ONPEAENSIONINE TEKY4eCTh



ouosornuecknx MmemopaH. CTpyKTypHO-()yHKITMOHAIbHAS XapaKTEPUCTHKA MEMOpPaHHBIX OCJIKOB U
CIOCOOBI UX pacroyiokeHus: B MemOpane. OTHONPOXOHBIE M MHOTONPOXOIHBIE O€IKH, MPodhuib
ruapodooHOCTH OeIKoB. [ THKO3UIMpOBaHKe OCITKOB.

KoormepaTtuBHble CTPYKTYpHBIE MEPECTPOMKH KOMIIOHEHTOB OmMOMEMOpaH. ACHUMMETPHS
MeMOpaH. [IpaBuiio TOMoIOrHYeCcKoi SKBUBAJICHTHOCTH OUOIOrHYecKuXx MeMOpaH. MoJekynsipHbie
MEXaHU3Mbl TPAaHCIOpPTa BemiecTB dYepe3 MeMmOpanbl. CrocoObl TpaHCHOPTa MaKpPOMOJEKYI:
SHAOLUTO3, 3K30LUTO3, TPAHCIUTO3 M UX Ouonoruueckoe 3HaueHue. IlyTm U MexaHU3MBI
BHYTPUKJIETOYHOM COpPTUPOBKH OenkoB. CHUTrHaNbHBIE NENTHIbl W CHUTHAJIBHBIE YYACTKH.
OcoOeHHocTy TpaHcIopTa OEIKOB B SAPO, MUTOXOHAPHUH, SHIOIIIA3MATUYECKUIl PETUKYIYM H
XJIOPOIIACTHI.

Crtpaterun MEXKIETOYHBIX B3aUMOJICHCTBUIl: TOPMOHBI, JIOKAaJbHBIE XHUMHUYECKUE
MEIUaTOpbl, HEWpPOMEAMaTOpPhl W HK30COMBL. MemOpaHocBs3aHHbIe perentopbl. CTpykTypa
JIUTaHJICBA3BIBAIONINX YYaCTKOB. D(PQeKTOpHble (PYHKIHMH KIETOUHBIX PELENTOPOB. MeXaHU3MbI
TpaHchopMaIK IEHCTBUSI BHEKJICTOYHBIX CUTHAJIOB C y4acTHEM OEJIKOB KJIETOYHON MOBEPXHOCTH.
Tpu ximacca MeMOpPaHOCBSI3aHHBIX OEJIKOBBIX PELENTOPOB: OO0pa3yrollue HWOHHBIA KaHal,
conpsokeHHble ¢ G-0enkoM u Katanutuueckue. lluknmueckue HykimeoTuasl, MoHsl Ca2+ wu
MPOCTarfaHANHbl — YHUBEPCaJIbHbIe BTOPUYHBIEC MMOCPEIHUKU ACHCTBHSI BHEKIETOYHBIX CUTHAJIOB.
B3aumopeiictBue curHanpHbIx myteil ¢ yaactueM ¢ TAM® u noHoB Ca2+. CurHajgpbHO€ 3HaYCHHE
MPOAYKTOB paciueruieHus: ¢ocpouHozutuaoB OmomemOpan. KackagHple MeXaHU3MBI YCHIJICHHS
peaKkiuu Ha BHEKJIETOYHbIE CUTHAIBI. MOJIEKYIIpHbIE MEXaHU3MBbI aJalTalluy KJIETOK-MUIICHEH Ha
JUINTEIbHOE BO3/EICTBHE OMOJIOTMYECKH AKTUBHBIX coennHeHud. CurHamuzanus ¢ y4acTHEM
BHYTPUKIIETOYHBIX PELENTOPOB: MEXAaHU3Mbl JEHCTBHUSI CTEPOUTHBIX TOpMOHOB. [lepBuuHBIE U
BTOpHUYHBIC Y((HEKTHI ICUCTBUS CTEPOUTHBIX TOPMOHOB.



4.3.1. TlepeyeHb CEMHUHAPCKHUX, MIPAKTHYECKHX 3aHATHI U J1a0OPaTOPHBIX padoT

Ne Ne HaumeHnoBanue TpyroeMKoCTb OueHo4YHbIE dopmupyemble
n/H | pa3aeia CeMHMHAPOB, (uac.) cpeacrsa KOMIIETeHIIUHN
U TeMbI NMPaKTUYECKUX U Bcero N3 anx (MHAUKATOPBI)*
J1a60paTOPHBIX padoT | yacos npaKkTuiec
Kas
MOJATOTOBK
a
1 2 3 4 5 6 7
1 | Temal [TpobnemMbl U METOJBI 18 Pegepat IK-1 MK k14
HU3YYEHHUSI CTPYKTYpPHO- Hoxman MK-2 UK rx21
(G yHKIIMOHATIBHBIX
CBOWCTB KJIETOK.
2 | Tema?2 YacTtHble BOIPOCHI 18 Pedepar IK-1 MK k14
LIUTOJIOTUH. Hoxnan UK nxc12
ITK-2 UK 21
HJK nik22

4.4. Meroanyeckue YKa3aHusi 10 OPraHU3alMUd CaMOCTOSATEJbHOH PadoThI
CTYeHTOB

CaMocrosiTenbHasi padoTa CTYACHTOB SIBISIETCSI COCTAaBHOM 4acThio y4eOHOro mporecca u
UMeeT LEeNbI0 3aKpelyIeHue M YIayOJieHHWe TIOJIY4YEeHHBIX 3HAHMM M HAaBBIKOB, IOMCK U
NpUOOpETEeHNE HOBBIX 3HAHMM, a TaKXe BBIOJIHEHUE Y4YeOHBIX 3aJaHUN, MOJArOTOBKY K
IPEICTOSIINM 3aHATUSAM, 3a4€TaM U DK3aMEHaM.

Jlyia opraHu3aluu caMOCTOSITEIbHOM paboThl 1Mo aucuuIUIMHE «COBpeMEeHHbIE TPOOJIEMBI
KJIETOYHOM OMOJIOTHN» NCHOIB3YIOTCS CleAYIoNe (POPMBbI CAMOCTOSTENIbHON yueOHOM paboThI:

- PabGoTa Haj KOHCIIEKTOM JIEKLIUH.

- [Ton6op, n3yueHue, aHaau3 peKOMEHJOBAHHON JIUTEPATYPHI.

- CamoCTOSITENIbHOE U3YyUEHHE OTAEIBHBIX TEM, aparpados, HE U3T0KEHHBIX B JIEKIINU.

- IloaroroBka K NpPAaKTUYECKOMY 3aHATHIO COCTOMT B TEOPETHYECKOM IOJATOTOBKE H
BBIMIOJTHEHUH MTPAKTUUYECKUX 3aJJaHU (pellieHue 3a7a4, OTBEThl Ha BOIPOCHI U T.1I.).

- Hanmcanue pedepaToB, HOAroTOBKA JOKJIAI0B.

- [ToAroToBKa K TECTUPOBAHHUIO.

- [loaroTtoBka k 3a4ery.

Iucomennvie pabomul. J{nsi u3ydeHHs] TE€M, HE HU3JIOKEHHBIX B JIEKLIUH, PEKOMEHIYETCS
MCII0JIb30BaTh OCHOBHYIO M JIONIOJHUTEIBHYIO JINTEPATYPY, a TAK)KE€ HCTOUHUKHU, HAllICHHbIE IPU
MOMOIIN MH(OPMALIMOHHO-CIIPABOYHBIX M TOMCKOBBIX cHCTEeM. JlIsi 3akperjieHus Marepuana
PEKOMEHIyeTCsl IeTaTh KpaTKUe KOHCHEKTHI MO TeMe. B paMkax nucuuruinHbl «COBpEMEHHBIE
po0JIeMbl KJIETOYHOM OMOJIOrMM» TaKKe MPEAyCMOTPEHO BBINOJHEHHE MUCHhbMEHHBIX padoT, B
KOTOPBIX CTYICHTHI JIOJDKHBI COCTaBUTh CXeMY TpPO(MHUYECKHX OTHOUIEHHH B pa3IMYHBIX
MUKpPOOHBIX COOOIIECTBAX M CXEMbl KPYTOBOPOTOB psijia OMOr€HHBIX 3JeMEeHTOB (cM. 1. 4.3.2.).
KauecTBo BbIOSHEHHOW pabOTHl OLIEHMBAETCA B XO0Ji€ OOCYKIEHHS JaHHBIX BOIPOCOB IPHU
IIPOBEJECHUH KOJUIOKBUYMA IO COOTBETCTBYIOLIEH TeMe (cMm. 1. 4.3.1).

Pedepam — dopma nucbMEHHON pabOThI, KOTOPYIO PEKOMEHIYETCS MNPUMEHSTHh IpH
OCBOCHMH BApHATUBHBIX (MPOPUIBHBIX) JUCUUIUIMH MpodeccuoHanbHoro nukia. [Ipencrasnser
co00i1 KpaTKoe U3JI0KEHHUE COIePKaHUSI HAYUHBIX TPYIOB, JIUTEPATYpPHI IO ONpPEAETICHHON TeMe.
O6mwem pedepara Moxer gocturats 15-20 crp.; Bpems, OTBOAMMOE Ha €ro MOJArOTOBKY — OT 2
Henenb 1o Mecsna. IloaroroBka pedepara moapasyMeBaeT CaMOCTOSTENbHOE W3YydEeHUE
CTYACHTOM HECKOJIbKMX JINTEPAaTypPHBIX HCTOYHHKOB (y4yeOHHMKOB, MOHOTrpaduii, Hay4HBIX
crated W T.J.) 1O ONpenenEHHOM TeMme, HE paccMaTpuBaeMOM TOIPOOHO Ha JICKIWH,




CHCTEMaTH3allMI0 MaTepuaia U KpaTkoe ero usjoxenue. Llenas Hanucanus pedepara — npuBuTHE
CTYJEHTY HaBBIKOB KPAaTKOI'0 U JJAKOHUYHOTO MPECTaBICHUs COOpAaHHBIX MaTepuaioB U (PaKkToOB
B COOTBETCTBHH C TPEOOBAHUAMH, IPEAbABISEMBIMI K HAYyYHBIM OTYETaM, 0030paM U CTAThsSIM.

Ctpykrypa pedepara BKIIOUAET:

- TuTynbHBIN JIUCT.

- ConepxaHue.

- Beenenue, rae kpaTko hopmynupyercs npobiema, eib U 3aauu pedepara.

- OcHOBHas 4acTh pabOThl COCTOUT M3 HECKOJIBKUX Pa3/esioB, B KOTOPBHIX U3JIaraercsi CyTh
TeMBbI pedepara.

- 3aKJIIOUYEHHE.

- CIMCOK HCII0JIb30BAHHOM JIUTEPATYPHI.

[Ipu odopmiienun pedepara cienyeT MNPUICPKUBATHCS TEXHUUECKUX TpeOOBaHMUIA,
NpeabABISIEMBIX K pedepaTaM U KypcOBBIM paboTaM, UMEIOIIMUXCS Ha Kadeape.

Kputepuu onenuBanus pedepara:

- OneHKa «OTJIMYHO» BBICTABIICTCS B TOM Cllydae, €Clid B pedepaTe MOTHOCTHIO PACKPHITa
TeMa, MPOAHATU3UPOBAHO COBPEMEHHOE COCTOSHHUE BOIIPOCA, MaTepual H3JI0KEH JIOTMYHO,
IOCJIEI0BATENbHO, MPUBEACHO He MeHee 10 nuTepaTypHbIX HCTOYHHMKOB (Cpeau KOTOPBIX
npeobiiajaer JuTepaTypa 3a mocieaHue S5 7er), pedepar odopMiIeH B COOTBETCTBHHM C
TEXHUYECKUMHU TPEOOBAHHUSIMH, PEABSIBISIEMBIMH K TAKOTO pojia paboTam.

- O11eHKa «XOpOILIOY» - TeMa PACKPhITa, MPUBEICHO AOCTATOYHOE KOJUYECTBO MaTepuasia, HO
OpU 3TOM MaTepuan B HEIOCTaTOYHOW CTENEHH IPOAaHAIM3UPOBAH aBTOPOM, OQOpPMIICHHE
pedepara COOTBETCTBYET TEXHUYECKUM TPEOOBAHUSIM.

- OueHka «y/I0BJIETBOPUTEIBHO» - TEMa PAaCKphITa IOBEPXHOCTHO, MaTepuall IPUBEIEH Kak
npocTtas KoHcTaTanusi (akToB, HE NMPOAHAIU3HPOBAH, B OPOPMIICHHH HMEIOTCS TEXHUYECKUE
HEJ0CTaTKH, CIIMCOK JIUTEPATYPhl COJIEPKUT MEHEE 5 UCTOYHUKOB.

- OLeHKa «HEeYyJOBIIETBOPUTEIBHO» - T€Ma HE PAaCKpbITa, CKYIHBIH 00BEM INPHUBEIECHHBIX
MaTepuasoB.

Yemuwiii 0oknao — 3to coobuienne B Tedenne 10-15 MuH, B KOTOPOM CTYACHT B JAKOHHYHOM
dbopMe T0JIKEH M3JI0KUTh MaTepHall 0 COOTBETCTBYIOLIEH TeMe, MPUAEPKUBAsICh CIIEIYIOIIETO
IUIaHA: BBEJCHHE, OCHOBHAs 4YacTb, 3aKirodeHue. JloKiaa conmpoBOXKIAETCS NPE3CHTALUEH,
OTpakarollled OCHOBHBIE IOJOXEHHUS MO COOTBETCTBYIOIIEH TEMe, BKIIOYAIOIIEH HarjsaHble
Mmarepuaibl (cXeMbl, Tabmuipl, ¢oro u T.1.). [lo OKOHUAHMM [OKNafa CTYIEHTY 3aJaroT
BONPOCHI, KaK IpenojiaBaTeslb, TaK W CTYIEHTbl, Ha KOTOpbIE JAOKIAJAYUK JOJDKEH J1aTh
MCYEPIIBIBAIOIINE OTBETHI.

Kputepun onieHnBaHMs YCTHOTO JJOKJIaJa:

- OueHka «OTIM4YHO». B JOK/Iage MOJMHOCTBIO pacKkpbiTa TEMa, IPOaHAIN3HPOBAHO
COBPEMEHHOE COCTOSTHHE BOIIPOCA; CTYIEHT CBOOOJHO BJaJ€eT MaTepUaloM, H3JIaraeT ero
JIOTMYHO, TOCJIEOBATEIbHO, JaKOHHYHO, COONIO/Iasi OCHOBHBIE IpaBHJIa KYJIbTYpHl pPEUH.
Jlokiian compoBoOXKIaeTcsl Mpe3eHTalrel, KoTopasi OTpa)kaeT OCHOBHBIE IMOJIOKEHMSI JOKJIaJa,
IPE3EHTAIMsl COCTaBJIeHa IPaMOTHO € COOJIOZICHHEM OOIIUX TpeOOBaHM, MpaBMWIl MIPUPTOBOTO
oopmIIeHHs, MOJaYM rpapuueckoro Marepuaia, UMEIOTCS CChUIKM Ha TMpUBEAEHHbIE (OTO,
PHUCYHKH, CXEMbI U T.J., IPUBOJAUTCS CHUCOK HMCHOJIb30BAaHHOM nuTeparypsl. [Ipu obcyxaeHnu
JOKJIaja CTYAEHT JaeT HCUEPNbIBAIOIINE, APIyMEHTHUPOBAaHHBIE, KOPPEKTHBIE OTBETHl Ha
BOIIPOCBI.

- Onenka «xopomio». Tema packpbiTa, IPUBEIEHO JOCTATOYHOE KOJIMYECTBO MaTepuaia, HO
IIPY 3TOM MaTepuaj B HEJOCTaTOUYHOM CTENEHU MPOAaHAIU3UPOBaH aBTopoM. [IpeseHTanus He B
MOJIHOM CTEMEeHH COOTBETCTBYET 0OIIMM TpeboBaHUsM. OTBETHI CTYAEHTAa HE Ha BCE BOMIPOCHI
SBJISIFOTCSL KCUEPTIBIBAIOIIUMU U apTyMEHTHUPOBAHHBIMH.

- OneHka «yJqOBIETBOPUTEIBHO». Tema packpbiTa HE IOJIHO, MaTepuai MPHUBEAEH Kak
npocTas KOHCTaTanus (akToB, HE MPOAHATM3MPOBAH, CTYACHT MOKa3bIBACT IOBEPXHOCTHBIC
3HAHUS. [Ipe3eHTanyss YaCTUYHO COOTBETCTBYET YCTaHOBJIEHHBIM TpeboBaHusM. [Ipu
00CYX/IEHUHU JOKJIaJa CTYJICHT HE BCErJa JaeT MpaBUJIbHBIC, MCUEPIIBIBAIOIINE OTBETHl HA



3a/1aBa€Mbl€ BOIIPOCHI.

- OmneHka «HEYAOBIECTBOPUTENbHO». Tema mokjIaga HE PAcKphITa, CKYIHBIM 00BeM
MPUBEJCHHBIX MAaTEpUaJIOB; MPE3eHTALUs OTCYTCTBYET. [Ipu 00Cyx)aeHuu JoKIana CTYJIEHT He
JIa€T OTBETHI MJIM OHM HE COOTBETCTBYIOT 3aJIaHHBIM BOITPOCAM.

4.5, IlpumepHasi TeMAaTHKA KYPCOBbIX PadoT (MPOEKTOB): HE MPEAYCMOTPEHBI YYCOHBIM
TUTAHOM.

V. VYUEBHO-METOAYECKOE 1 TH®OPMAIIMOHHOE OBECITEYEHUE
JTACHATLITAHBI

a) nmepeveHb Jureparypd

1. Hwuronorus [DnekTpoHHBIN pecypc]: yuebd.-meTon. mocobue. - IBK. - Upkyrck : UT'Y,
2012. - Pexxum noctryna: Y3 "bubnunorex". - Heorpanuu. goctyr;+

2. Yennos, IOpuii CepreeBuu. BBeneHue B KieTounyro Ouooruio [ TekcT]: yueOHuK Jist
cryn. yH-toB / 0. C. YeHnoB. - 4-e u3n., nepepad. u nom. - M. : Akagemknura, 2005. -
495 c.: un., uB. Wi ; 22 cM. - bubmmorp.: c. 487. - ISBN 5-94628-105-4 (38 3k3);+

3. Bepemaruna, Bagentuna AnekcaHapoBHa.

OcHoBEI 0011eH 1uTosioruu [Tekcrt] : yuaeb. mocobue /st cTya. By3oB / B. A.
Bepemaruna. - 2-¢ u3a., nepepad. - M. : Akagemus, 2007. - 172 ¢. : un.; 21 cwm. -
(Beicmee npodeccuonanbaoe oOpazoBanue). - bubnmorp.: c. 170. - ISBN 978-5-7695-
3744-8. — 78 7k3.+

4. TumakoBa T. K. Meroabl CBETOBOH M DIEKTPOHHOH MHKPOCKOIMM B OHOJIOTHMHA U
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WCCJICIOBAHUM _ CTPYKTYPHl ¥ (DYHKIIMK  OWONOTrHYECKHX 00bekToB. Yactp 1.
[[IupokomnosibHAs ONTHYECKash MHUKPOCKOMUs: YueOHo-MeTronudeckoe mocobue/ U. B.
banamaeBa. - HaunonanbsHbI HccnenoBaTenbCKuid Hukeropoackuii rocy1apCTBEHHbIN
yauBepcuteT uM. H.W. JlobaueBckoro, 2012. - 58 c. - Pexxum nmocryma: - 9bC "Jlanp". -
HeorpaHuu. foctyi. - ISBN 978-5-9963-2877-2 +

6. IlpuHIMIIEI 1 METOABl OMOXMMHH M MOJICKYJISIPHON OMOJOTHH [ DIIeKTpOHHBIN pecypc] /
K. VYuncon, [Ix VYonkep. - DnekTpoH. TeKcTOBble naH. - MockBa : JlabopaTtopus
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6uonorumn). - Pexum nocryma: - OBC "Jlanp". - Heorpanuu. pocryn. - ISBN 978-5-
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0) nepuoaUYeCKUe U3TAHUS
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maoscow.ru

5. http://neuroscience.ru/ . TTomynsipHBINA POCCUIICKHUI HHTEPHET-PECYPC, MOCBSIICHHBIIH

aKTyaJbHBIM BOIIPOCAaM COBPEMEHHOI HEHPOOUOIOTUH, KOTOPbIE BO3HUKAIOT, B TOM
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http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%92%D0%B5%D1%80%D0%B5%D1%89%D0%B0%D0%B3%D0%B8%D0%BD%D0%B0%2C%20%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%BD%D0%B0
https://reader.lanbook.com/book/131345#70
https://reader.lanbook.com/book/131345#70
https://reader.lanbook.com/book/131345#70
https://reader.lanbook.com/book/131345#70
https://reader.lanbook.com/book/153248#51
https://reader.lanbook.com/book/153248#51
https://reader.lanbook.com/book/153248#51
https://reader.lanbook.com/book/153248#51
http://neuroscience.ru/

YKCJIC U Ha CTHIKE C BOIIPOCAMU CYIICCTBOBAHHS MMMYHOJOTHUCCKUX MTPUHITUTIOB

(YHKIIMOHUPOBAHUS 3JICMEHTOB HEPBHOM CUCTEMBI,

6. http://lwww.fptl.ru/biblioteka/biotehnologiya.html

7. http://mwww.medbook.net.ru/010512.shtml

8. Coro3 00pazoBaTenbHBIX CAliTOB - EcTecTBEHHBIE HAyKH

9. http://tusearch.blogspot.com - Tlouck >/I€KTPOHHBIX KHHT, ITyOJIHMKAIHMii, 3aKOHOB,
['OCToB Ha caiiTax Hay4YHBIX IEKTPOHHBIX OMOIHOTEK.

9. Google Scholar —TTorckoBas cucTema 0 HayYHOMH JIUTEpaTypE.

10. Science Research Portal - Hayynas mnouckoBas cucTeMa, OCYIICCTBIISIOIIAS
MOJTHOTEKCTOBBIM TOUCK B XKYPHajJaX MHOTHUX KPYIHBIX HAyYHBIX H3/ATEIbCTB, TAKUX KaK
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u ap. Mmer craTbu M JTOKYMEHTHI B
OTKPBITHIX Hay4HBIX 0azax manHbix: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUME JUCHUIIJIMHBI
6.1. YueOHo-1200paTOopHOE 000py10BaHuE:

Aymutopuss  ans TPOBEACHWS — 3aHATHHA  JIGKHMOHHOTO  THmIa:  00OpyaoBaHa
CHelHaIu3UpoBaHHON (ydueOHOM) MeOenbto Ha 25 MOCaJoYHBIX MECT; TEXHUYECKUMU
cpeactBamu oOyuenusi: mpoektop Epson EB-X03, nocka MapkepHas; y4eOHO-HarJIsLAHBIMU
nocoOusiMH, 0OecreunBalOUIMMU TEMaTUYeCKHE WIUTIOCTPALUK 10 AUCHUIUIMHE: MpPEe3eHTaLuu
110 TeMaM IPOTPaMMBI.

Aymuropus  JUIsl  NPOBEACHMs]  3aHATMH  NpakTHUYECKOro  Tuma:  o0opyJoBaHa
crenuanu3upoBanHoi (y4eOHoi) Mmebenpto Ha 10 mOCamoOYHBIX MeECT; TOCKOH MENOBOM;
TEXHUYECKUMHU cpefcTBaMu  oOyuyeHus:: mnpoekrop BenQ MSS521P  y4yeOHO-HarIsHbIMU
MOCOOMSIMU: TPE3EHTALUH 110 TEMaM [IPOTrPAMMBI.

KomnbroTepsiit  kiacc (ydeOHash ayauTopus) Ui TPYNIOBBIX W MHIMBUAYAJTbHBIX
KOHCYJIbTAllMM, TEKYyLIEero KOHTPOJS M TNPOMEKYTOYHOM aTTecTallud, OpraHU3aluu
CaMOCTOSITeNIbHON paboThI: ayAuTOpuUsi 000pyI0BaHA CHENMATU3UPOBAHHON (yueOHOi) Mebemnbio
Ha 20 mocaJoyHBIX MECT, JOCKOM MeNloBOM; 00opynoBaHAa TEXHUYECKUMHU CpEJICTBAMU
oOyuenus: cucteMHsbli 6ok PentiumG850, monutop BenQ G252HDA-1 mit.; cucteMHBbIi 610K
Athlon 2 X2 250, monutop BenQ G252HDA — 8 mr.; cucremusiii 650k PentiumD 3.0GHz,
mMouutop Samsung 740N — 3 mrt.; MmoHoOmok IRU T2105P — 2 miT.; cuctemHsbIid 610k Pentium
G3250, monutop BenQG955 — 1 mr.; cucremusii 6ok Pentium G3250, monutop BenQ
GL2250 — 1 mr.; cucremusiii 6ok Pentium G3250, monutop Samsung T200 HD — 1 mT.;
cuctemHbIi 6510k Pentium G3250, monutop Samsung T190N — 1 wit.; cuctemusiii 6510k Pentium
G3250, monutop Samsung 740N — 1 mrt.; npoekrop BenQ MXS503; skpan ScreenVtdiaEcot. C
HEOTpaHUYEHHBIM JOCTYNIOM K ceTu VIHTepHeT M obecreueHueM J0CTyla B 3JIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO Cpely OpraHU3alllu.

[Tomemenne st  XpaHeHUS M OPOPUIAKTHYECKOTO  OOCIY)KHMBAaHMS — y4eOHOTO
000pyIOBaHUs: ayAUTOpHUs O0OpyAOBaHA CHEIMAIM3UPOBAHHON MeOenbio Ha 3 MOCaAOYHBIX
Mmecta; HoyTOyK Lenovo I1580, mpoexktop BenQ MSS521P.

6.2. [IporpamMHoe obecrievyeHme:

DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10
Education 32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service
Pack 1 32/64-bit (English) - Microsoft Imagine, Windows Server 2008 Enterprise and
Standard without Hyper-V with SP2 32/64-bit (English) - Microsoft Imagine, Access 2016
32/64-bit (Russian) - Microsoft Imagine, Access 2010 32/64-bit (Russian) - Microsoft
Imagine). Jlorosop Ne03-016-14 ot 30.10.2014r.

Kaspersky Endpoint Security mis ousneca - Cranmaptabiii Russian Edition. 250-499.
®opyc Kontpakt Ne04-114-16 ot 14n0s0pst 2016T KES. Cuer NePCI[3-000147 u AKT ot
23u0s0pst 20161 JIum. Ne1B08161103014721370444.



Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep Jlutien3uu
Microsoft 43364238.

Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level.
Howmep JIunensuu Microsoft 41059241,

Office 365 npodeccuonanbublil TIIOC A8 yuamuxcs. Homep 3akaza: 36dde53d-7cdb-
4cad-a87f-29b2a19c463e.

6.3. TexHunyeckue H JIeKTPOHHBbIE CPEICTBA:
[Ipe3eHTanuu no BceM TemMaM Kypcea.

VIl. OBPA3OBATEJ/IBHBIE TEXHOJIOTUA

Jiis  ocBoeHuss AUCHUIUIMHBL ««COBpeMEHHbIE MPOOJIEMBbl KICTOYHOW OHOIOTHH»»
NPUMEHSIOTCS CleaytonIe 00pa3oBaTeIbHbIE TEXHOIOTHHU:

- Unghopmayuonnasn nexyus. JIeKIus — 3TO CKATOE U3JI0KEHUE OCHOBHBIX HayUHBIX (DAaKTOB,
YTO SIBJISIETCS] 03011 1JIs1 aHAIM3a PACCYKICHUM, OI[CHOK.

- Jlexyus-euzyanuzayus. YUUT CTYJIEHTOB MpeoOpa3oBbIBATh YCTHYKD U MHCbMEHHYIO
UHPOPMALIKIO B BU3YAIbHYIO (hopMy, 4TO (OPMHUPYET y HUX NMPO(eCcCHOHAILHOE MBIIIJICHHE 32
CUYeT CHUCTeMaTHU3allMi W BbIIEJCHHS  HamOoJee  3HAYUMBIX, CYIIECTBEHHBIX JJIEMEHTOB
coJepkaHusi oOyuyeHus. 3ajaya IpernojaBaTeliss HCIOJIb30BaTh Takhe (POPMbI HarJIAJHOCTH,
KOTOpBIE HA TOJBKO JOMOJHSIOT CIOBECHYI0 MH(OPMAIIMIO, HO U CAMH SIBIISIFOTCS HOCUTEIISIMU
uHpopMaluu (CXeMbl, PUCYHKH, CIAWJbI-IPE3EHTAUU, U T.I.). DTOT BMJ JEKUUHU JIydlle
BCErOMCIIONIb30BaTh HA ATalle BBEJCHHS CTYCHTOB B HOBBIN pa3/ies, TEMY IUCIUILUIUHBIL.

- [Ipobnemnas nexyus. B ornuune ot copep:kaHus HHOOPMALIMOHHOMN JIEKIIUH, KOTOPOE
mpejiaraeTcsl IMpernojaBaTesieM B BHJAE HW3BECTHOTO, MOMAJEKAIIETO JHUIIb 3alOMUHAHHUIO
MaTepuaia, Ha NpPOOJEMHOM JIEKIMM HOBOE 3HAHUE BBOJUTCA KaK HEU3BECTHOE IS
oOyuatomuxcs. IIpoGnemHass JekuMs HAaYMHAETCS C BOMNPOCOB, C IMOCTAHOBKH MPOOJIEMBI,
KOTOPYIO B XOJI€ M3JIOKEHHsS MaTepuaia HEoOXOJUMO peluTh. JIeKuus CTpOUTCS TakuM
o0pa3oM, 4YTO MO3HaHUS OOYyYarolIerocss MpUOMMKAIOTCS K IOMCKOBOM, HMCCIEI0BATENbCKON
JeSITEIbHOCTH. 37IeCh YYaCTBYIOT MBILIUICHHE 00YYarollerocsi ¥ €ro JUYHOCTHOE OTHOILIEHHUE K
yCBanBaeMOMY Marepuaiy.

- Jlexyusa-6eceoa. llpenmomaraeT HEMOCPEACTBEHHBIM KOHTAaKT TIPEMNOJaBaTelis C
aynuropueit. IlpenmymiecTBo JeKuu-0ece bl COCTOUT B TOM, YTO OHA IO3BOJISIET NMPUBJIEKAThH
BHHUMaHUE CTYJIEHTOB K HauOoJiee BaKHBIM BONPOCAM TEMbI, ONPEIENATh COAEPKAHUE U TEMII
U3JI0KEeHUs1 yueOHOro MaTepualia ¢ yueToM 0COOEHHOCTEH CTYJeHTOB.

- [Ipakmuueckue 3ausamusi — 3TO 3aHATHE, IPOBOAUMOE 0] PyKOBOJCTBOM IpenojaBaTes
B Y4eOHOM ayIuUTOpPHM, HAIPABICHHOE Ha YIIIyOJeHME HAayYHO-TEOPETHYECKMX 3HAHUN W
OBJIaJICHUE OIpEAENEHHBIMU METOJaMH CaMOCTOSITENIbHON paldoThl, KOoTOopoe ¢GopMUpyeT
npakTudeckue ymeHus. OaHoi u3 GpopM NpakTHYECKUX 3aHATUH B By3€ SIBISETCS CEMUHAP.

- Cemunap-uccnedoganue. TexHONOTUS TPOBEACHHUS TAaKOrO0 CEMHHAapa MOXKET ObITh
pa3ianyYHOM, B 3aBUCHMOCTH OT TOI0O, KAakOW METOJ 3aJloKEH B €ro OCHOBY. B pamkax
JUCIUIUIMNHBL  «DKOJOTUS MHUKPOOPTraHU3MOB» IPOBOJUTCS CEMHMHAp C TMOATOTOBKOW U
3acnymuBaHueM pedepaToB MO aKTyalIbHBIM MpoOIeMaM TEOPUH W MPAKTUKH U MOCIEAYIOUTUM
UX O0CYKJICHUEM.

- Konnoxeuymul — BUJL y4eOHOTO 3aHATHSA, IPOBOJAUMOTO C LENbI0 MPOBEPKU M OLIEHUBAHMS
3HaHUU yyamwmxcs. KoJJIOKBUYM MOXKET MPOBOAUTHCS B (opMe HHAMBHIyalbHON Oeceabl
IpernoJiaBaTessi co CTYAEHTOM MM KaK MacCcoBBI ompoc. B xome rpynmoBoro oOcCyxaeHUs
CTYJEHTBI y4yaTcCsl BBICKA3bIBaTh CBOIO TOYKY 3PEHHUS IO OMPEJCICHHOMY BOIPOCY, 3alUIIATh
CBOE€ MHEHME, IPUMEHSA 3HAHUS, ITOJIyUEHHBIE Ha 3aHATUAX 110 NpeAMETy. B xoae komtokBuyma
TaK)Ke TMPOBEPAIOTCS pedeparbl, APyrue MNHUCbMEHHbIE pabOThl CTYJAEHTOB, IPOBOAUTCS
3aciylIMBaHueE AOKJIAJ0B.

- CamocmosamenvHras paboma cmyoenmos (cm. 1m.4.4).



- Jucmanyuonnvie  obpasosamenvhvle  mexwonocuu.  Ilog  IUCTAaHIMOHHBIMU
00pa30BaTeIbHBIMU TEXHOJOIMSIMUA [TOHUMAIOTCSI 00pa3oBaTeIbHbIE TEXHOJIOIHHU, pPealu3yemMble
B OCHOBHOM C IPUMEHEHHEM HMH()OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHBIX ceTel. [Ipu ocBoeHnn
JUCLUIUIMHBL «DKOJIOTHsI MUKPOOPTaHU3MOBY» UCIOJIb3YIOTCS CIIEAYIOIINE TEXHOJIOTHHU:

" KelicoBasg TeXHONOTUs — (¢opMa JUCTAHIMOHHOTO OOYYeHHUs, OCHOBaHHAas Ha
IPEOCTaBIeHNH O0ydaroumMcs HMH(GOPMALMOHHBIX 00pa30BaTENbHBIX PECYpCOB B BHJE
CHELMATU3UPOBAHHBIX HA0OPOB Yy4€OHO-METOAMYECKHX KOMIUIEKCOB C HCIIOJIb30BAaHHEM
Pa3IMYHBIX BUJIOB HOCUTENEeH nH(popManuu (KeHcoB);

" WHTEPHET-TEXHOJOTHS — CIOCO0 TUCTAHIIMOHHOW Iepenadyu MH(POpPMaluu, OCHOBAHHBIN
Ha MCII0JIb30BaHUM IT100aIbHBIX U JOKAJIbHBIX KOMIBIOTEPHBIX CETEH i oOecrieueHus JocTyna
oOyyaromuxcst K HWH(POPMALMOHHBIM 00pa3oBaTelIbHBIM pecypcaMm H A (OpMHUPOBAHUS
COBOKYIHOCTH METOJMYECKUX, OPraHU3allMOHHbIX, TEXHUYECKMX W IPOrpaMMHBIX CpEICTB
peanu3ali ¥ YHpaBiIeHHUA y4eOHBIM MPOIIECCOM HE3aBUCHUMO OT MECTa HaxXOXJIEHUS €ro
cyobekToB. Mcnonb3yercst O6paszoBarenshblii mopran UI'Y - educa.isu.ru.

VIill. OHEHOYHBIE MATEPHUAJIBI U1 TEKYIIEI'O KOHTPOJIS 1
MMPOMEXYTOYHOM ATTECTAIIUA

B kadecTBe OIIGHOYHBIX CPEACTB [IJIsi BXOJHOTO KOHTPOJISI OIEHKH YpPOBHA 3HAHHM
CTYJIEHTOB HCIOIB3yeTcs cobecenoBaHue. B mpoiecce cobecenoBaHusi OLICHUBAETCS YPOBEHb
BlIaZIcHUs1 0a30BHIMU 3HAHUSMH, YMEHUSIMH, HaBBIKAMH, HEOOXOJMMBIMU JUIsI Hadalla 00y4eHuUs
no guctumimHe «CoBpeMeHHbIE MPOOJIeMbl KIETOYHOW OWONIOrHH», ONpPENeNseTcs CTEleHb
BIIJICHUSI HOBBIM MaTEpHUAJIOM JI0 Hayayla ero U3y4CHHs.

Ouyenounvle mamepuansl mexKyuiezo KOHmponaa opmupyromea 6 coomeemcmeuu ¢ JIHA

YHUeepcumema
B paMKax AOUCHUILIAHBI ((MOJ'IeKy.H}IpHa}I HUMMYHOJIOTHA» UCIOJIB3YHOTCA CJICAYHOIIUC
d)ODMBI TCKYIIETO KOHTPOJIA.:

- YCTHBIH OIIpOC;

- MUChbMEHHAas paboTa;

- KOJUIOKBHYM;

- pedepar;

- KOHTPOJIb CAMOCTOSITETIbHON paboTHI.

@DOH/I OLIEHOYHBIX CPEJICTB BKIIOYAET!

- TEMaTHKa U MaTepuaJbl 3aJaHui,

- TEMaTHKa U BOMPOCHI K KOJNIOKBUYMaM,

- IepeveHb TeM pedepaToB/a0KIaI0B,

- BOIIPOCHI Jyist camocTositenbHoro nzydenus (CPC)
- BOTIPOCHI ¥ OUJIETHI JUIS HK3aMeHa,

- KpUTEPHUH OLICHKU 3HAHUH CTY/IEHTOB.
Ha3nauenue O1eHOUHBIX CPECTB: BBIABUTH chopMupoBaHHOCTh KommereHmu [1K-1 (cm. m.

11).

Tembl pedepaToB

[uToXuMHYECKHE METOIbI U3YUCHHS BHYTPHUKICTOYHBIX KOMITAPTMEHTOB KJICTKH.
B03M0OXHOCTH METO/I0B BEICOKOPA3pEIIArONIeiH KOH(POKAIEHOHN J1a3epHON MUKPOCKOITHH.
Hcnonp3oBanue merona Patch-clamp B Hefipobuomoruu.

[utoxumudeckue Mmapkeps! aAuddepeHnpoBKY HEHPOHOB.

MeToapl H3y4YeHHUs PeIUKIHHTa MEMOpaH.

OHJOLNTO3 U 3K30IUTO3.

MemOpanHbIi TpeduHT.

NoakowdhE



8. AmomnTo3 u METOJbI €ro MUTOXUMHYECKON UICHTU(UKAIIUH.

9. BHYTpUKIIETOYHBINA TPAHCIIOPT.

10. Bropu4Hble MEeCCEHKEPHI - BHYTPUKICTOYHBIC CUTHATTLHBIC MOJICKYJIBL.

11. [IuToCKenmeT KICTKH.

12. KoMIoHEHTHI MEXKJIETOYHOTO MAaTPUKCA U €Tr0 3HAUYCHUE.

13. MonekynsipHble MeXaHU3Mbl (YHKIIMOHUPOBAHUS IOTEHLIMAI-3aBUCUMBIX M JIUTaH]-
3aBUCHMBIX HOHHBIX KaHAJIOB.

14, MUTOXOHIPHH H arloNTO3 KICTKH.

15. AktuBHBIE (HOPMBI KUCIOPO/IA M MTATOJIOTHS KIETKH.

Bomnpocsl 111 NOATOTOBKH K KOJUIOKBHYMaM
Tema 1. IIpo0sieMbl U METOABI U3YUYEHHUS CTPYKTYPHO-(PYHKIMOHAJIbHBIX
CBOMCTB KJICTOK.

1. Meroabl u3y4YeHHs] KJIETOK M CYOKJIETOYHBIX CTPYKTYpP: 3JIEKTPOHHO-
MUKPOCKOIUYECKUE, NU(PpaKIIMOHHBIC, PE30HAHCHBIC U ONTUYECKUE.

2. Meronel TPOCBEUMBAIOUICH JJIEKTPOHHOW MHKPOCKONHMH:  (HUKCAIHs U
MOJIyYeHUE YJIBTPATOHKUX CPE30B; HKCIOJIb30BaHUE IUICHOK MMl H3Y4YEHUS
KOMIIOHEHTOB KJIETOK, BUPYCOB ¥ Ha/IMOJIEKYJIIPHBIX KOMIUIEKCOB.

3. HeratuBHoe ¥ MO3UTHBHOE KOHTpAacCTHpOBaHHE OHOOOBEKTOB. Mertox
aBTopaauorpaduu. PagnoakTHBHOE MeueHHE OCIKOB M HYKJICHHOBBIX KHCIIOT.
Uzyuenne TpedhrHra BHyTPUKIETOUHBIX OEIKOB.

4. Meton 3aMOpaXKUBaHU-CKaJIbIBAHUS. Ckanupyromas MUKPOCKOIIHSI.
BricymuBanue o0Opa3loB B KPUTHUYECKOW Touyke. MUKpPOIIEMEHTHBIA aHAIHU3
OMOJIOTMYECKOTO MaTepuara.

5. Ckanupyromass  30HAOBas  MHUKPOCKOMHS:  CKaHUpYIOWIas  TyHHeIbHas
MHUKPOCKOIIHS, aTOMHO-CUJIOBasi MUKPOCKOIHS, BUOpallMOHHAsI aTOMHO-CHJIOBAs
MuKpockomnusa. KBaHTOBast MUKPOCKOIHUS MOJIEKYJ.

6. OcHOBBI  (UIyOpecCeHTHOH ¥ Ja3epHOW KOH(OKATHHOH MHKDPOCKOIHUH.
[Tonyyenue ramepen BUPTyaJlbHBIX Cpe30B U (popmupoBaHHE Z-CTEKOB.
@parmenTanus 3-D n3o00paxeHnii 1O MUTOXUMUYECKIM MapKEpaM.

7. Stimulated Emission Depletion (STED)-mukpockonus. Meron Stochastic
Optical Reconstruction Microscopy (STORM).

8. Oco0eHHOCTH MOATOTOBKM OMOJIOTHYECKOr0 MaTepuaya JUlsi KOH(OKaIbHON
MHUKPOCKOIINH.

9. Meroxn FRET (Fluorescence resonance energy transfer),

10. Metox FRAP (Fluorescence recovery after photobleaching).

11. Metoap! BU3yallu3auu CyOKIETOUHBIX CTPYKTYP.

12. Wcnionp30oBanue MeToa (IIyopeciieHTHO! IN-Situ ruOpuanu3aiuu sl BEISIBICHUS
cnenn(ruIecKrx reHeTUYECKUX MOCIIe0BaTEIbHOCTEH.

13. Metog cellular compartment analysis of temporal activity by fluorescence in situ
hybridization (catFISH) - wuccmenoBanne IMHAMHYECKHX B3aMMOACHCTBUI
TOMYJISIIMA ~ HEHPOHOB, CBS3aHHBIX C  PAa3MUYHBIM  TIOBEJCHHEM WU
KOTHUTHUBHBIMU (YHKITHSIMH.

14. ViccnenoBaHue NWHAMHUYECKUX IIPOLECCOB B JKUBBIX KJETKaxX (perucrparus
MOHHBIX TOKOB U BEIIECTB C MOMOIIBIO (hITyOPECLIEHTHBIX MapKEPOB).

15. UmmynomuToxumusi. M30uparenbHOE OKpamMBaHUE KIETOUYHBIX CTPYKTYP.
AHTUTEHHBIE JETEPMUHAHTHI OMOTIOTMMEPOB.

16. IlonyuyeHue MOHOKIJIOHQJIBbHBIX AHTUTE], MX MEYEHHE M HCIOIb30BAHHE B
[IUTOJIOTUU.

17. Tlpumenenue 6enxkoB A 1 G B UMMYHOITUTOXHUMHH.

18. ®dyopecuieHTHO-MEUYEeHbIE aHTUTENA.



19. CnocoGbl MapKHUPOBKH BHYTPUKIIETOUHBIX OETIKOB. [IpenmymecTtna

ucnionb3oBanuss GFP wu apyrux ¢uryopeclieHTHBIX O€NKOB MJisi W3Y4YeHUSs
JOKaJIM3alMy ¥ TpeQPUHra BHYTPUKIETOUHBIX OSJIKOB.

20. [TonsaTue o MoJeKyIsIpHBIX TaiiMepax. "OnacHbie" QuryopeclieHTHbIC OSIKH U UX

ucnonb3oBanue B nutojoruu u meauiune (KillerRed- repamnus).

21. TCOpeTI/I‘leCKI/IC OCHOBBI OIITOI'CHETHKH U €€ HCIIOJIb30BaHHC B HeﬁpO6HOHOFHH.

MemOpaHHBIit NOTCHIMAJ  HEPBHBIX  KIIETOK, Jenoyspusanus = U

TUIICPIIOJIApHU3al . CB@TO“IYBCTBI/ITCHBHHG HOHHBIC KaHaJIbl JJIsI MOHOB Na" u
Cl.

22. DneKTpo(hU3U0TOTHIECCKUE METO/Ibl M3YUCHHUsI CBOMCTB MOHHBIX KaHaoB: patch-

clamp-meroz.

23. 'eneTnueckas MOI[I/I(i)I/IKaI_[I/IH KJIICTOK, HMCCICAYEMBIX C IIOMOIIBIO H33€pHOﬁ

MHUKPOCKOIUH. DTarnbl ONTOTEHETUKHU: CO3JaHUE TCHETHUYECKOW KOHCTPYKIIHH,
BCTpPOMKAa KOHCTPYKIIMM B BHUPYCHBIE 4YaCTHUIIbI, BHECEHHE BHUpYyCa B MO3T H
HapabOTKa OIICHHA, BCTPOMKAa CBETOBOJAAa B MO3T JKUBOTHOTO, aKTHUBAIIUS
HEUPOHOB MO/JT JCHCTBUEM CBETA.

24. TIpumepsl MCTIOJIb30BaHMsI ONITOTEHETHKH B HEHPOOHUOJIOTHH (OTMEHA MPOOIIEMBI

C JOJTOBPEMEHHOH NaMAThlo, UIACHTU(UKAIUS (YHKIIMOHATBHO aKTUBHBIX
KJIETOK).

25. TepmoreHeTKka - HOBBIM CIOCOO BO3JEHCTBHSI HAa HEPBHBIC KIETKH. MeETOJbI

U3ydeHHsI TPOoIrQepaIiy v 3aporpaMMHPOBAHHON THOETTN KIIETOK.

Tema 2. YacTHbIE BOIIPOCHI HUTOJIOTUH.

1.

10.

11.

Brman 1.6.H, npodeccopa FO.I1. KosznoBa B m3ydeHne GmoMeMOpaH B HOpME U
narosoruu. [lepekrcHoe OKUCIIeHNe JUMUI0B U €0 3HaYeHHUE.
KommapTmeHTanm3anusi BHYTPEHHETO COAEPKUMOTO KIIETOK. buosormueckue
MeMOpaHbl — Haubosee oOle CTPYKTYpHBIE 3JIEMEHTbl JXHBOW KIETKH.
XapakTepucTuka MeMOpaHHBIX O€JKOB, JIMIKUIOB M caxapoB. Me3zomophuzm
JIMITUAJIOB BIKCIIEPUMEHTAIBHBIX MOJIEIbHBIX CUCTEMAX.

DakTophl, OMPEACIAIONINEe TEKYYeCTh Omosiornyeckux MeMmOpaH. CTpyKTypHO-
(GyHKLIMOHATIbHAS XapaKTepUCTHKa MEMOpaHHBIX OENKOB M CIOCOOBI HX
pacrioyioKeHus B MEMOpaHe.

OnHONPOXOJHBIE U MHOTOIIPOXOAHBIE O€NKH, Tpoduis ruaAPohOOHOCTH OETKOB.
['muko3unpoBaHue OEIKOB.

KoomnepatuBHble CTPYKTYpHbIE TIE€pECTPOMKM KOMIIOHEHTOB OnoMeMOpaH.
Acummerpust  MeMmOpaH.  [IpaBWiio  TOMOJOTHYECKOW  SKBHUBAJICHTHOCTH
OMOJIOTHYECKUX MEMOpaH.

MornexyssipHbIe MEXaHH3MBI TPAHCIIOPTA BEIIECTB depe3 MeMOpaHbl. CriocoObI
TPAHCIOPTa MAaKPOMOJIEKYJ: OHJAOLMTO3, OJK30LMUTO3, TPAHCUUTO3 U UX
OHOJOrHYEeCcKOe 3HAYCHHE.

[Iytu m MexaHuU3Mbl BHYTPHKJIETOUHOW COPTHUPOBKU OeskoB. CHTHaIbHbIE
NETITH/IBl ¥ CUTHAIBHBIC YYaCTKH.

OcobeHHOCTH TpaHCIOpTa OEITKOB B S/1PO, MUTOXOHPUH, SHI0IIA3MATHUECKHUH
PETUKYIIYM U XJIOPOILIACTHI.

Crpareruu  MEXKJIETOYHBIX  B3aMMOJEHCTBHMI:  TOPMOHBI,  JIOKaJbHbIE
XUMHYECKHE MEINATOPBI, HEHPOMEINATOPHI H SK30COMBI.

MemOpanocBsi3aHHble penenTopbl. CTpyKTypa JUTaHACBS3BIBAIOLINX YYaCTKOB.
DddexkTopHble GYHKIIUN KICTOYHBIX PEIETITOPOB.

MexaHu3mbl TpaHc(hoOpMaIMM JEHCTBHS BHEKJIETOYHBIX CUTHAJIOB C Y4aCTHEM
0EJIKOB KJIETOYHON MOBEPXHOCTH.



12. Tpu xnacca MeMOPaHOCBSI3aHHBIX OCJIKOBBIX PELIENTOPOB: 00pa3yrole HOHHBIN
KaHaJl, conpskeHHble ¢ G-0e/IKOM U KaTaJluTHYECKue.

13. Huknuaeckue HyKIeOTHbl, HOHbI Ca2+ W mpocTarjaHIuHbl — YHHUBEPCAIbHBIC
BTOPUYHBIE IOCPETHUKH JCHCTBUS BHEKIETOUHBIX CUTHAJIOB.

14. BzaumopeiicTBue cUrHaJIbHBIX NyTed ¢ ydactueM ¢ HUAM® u nonos Ca2+.
CurHanpbHOe  3Ha4YeHHE  MPOJYKTOB  pacuierieHuss  (Hoc(hOUHO3UTHIOB
O6uomeMOpaH.

15. KackagHble MeXaHU3Mbl YCHUIICHUS pEaKIMM HAa BHEKJIETOYHbBIE CUTHAJIBI.

16. MonekynsipHble MEXaHHW3Mbl aJaNTalud KJICTOK-MHIICHEW Ha JIUTEIbHOE
BO3/1€HCTBUE OMOJIOIMUYECKH aKTUBHBIX COCINHEHUH.

17. Curnanuzauus € y4acTHUEM BHYTPUKIIETOUHBIX pELENTOPOB: MEXaHU3MBbI
JeMCTBUS CTEPOUIHBIX TOPMOHOB.

18. IlepBuunble 1 BTOpUYHbIC 3P PEKTH ASUCTBUSI CTEPOUTHBIX TOPMOHOB.

Ouenounvie mamepuavl 015 RPOMENCYMOYHOU ammecmayuu 6 hopme (3auema).

dopma NpOMEKYTOUHON aTTecTaluu - 3auem. Cuctema oueHok: nsatudamuibHas. OC aToro
TUIA JOJDKHBI BBIABJISITH CTENEHb OCBOCHMS TEOPETMYECKUX 3HaHUM Kak 0azy Juis
dbopMUpOBaHHA  KOMIETEHLMH, yYMEHHUS WX MPUMEHATh B CHUTYyalUsX, MOAEIUPYIOLINX
po(eCCHOHANBHYIO SSITENbHOCTD, a Takke chopmupoBanHocTh KommereHuuit (I[TK-1, TIK-2),
3asBiieHHOM B 1. |11

Pazpaboruuk:
war
Wi nouent Kmmmenkos U.B.
(moxmnuce)

[IporpamMma coctaBiena B coorBercTBuM ¢ TpeboBanusiMu OI'OC BO no HampaBieHHIo
06.03.01 buomnorus.

[Iporpamma paccMoTpeHa Ha 3acenanuu  Kadeapbl (U3UKO-XUMUYECKON OHOJIOTHH,
ouonxeHepun u 6nonHdopmatuku 17.04.2024 r. nporokon Ne 15.
; . e
3aB. kadeapoi, 1.6.1., mpodeccop B.I1. Canosaposa @oﬂ-ﬁ"ﬁ
Hacmoswas npocpamma, ne modxcem 6vimb 60cnpouzeedena Hu 8 Kaxou gopme 6e3

npeosapumenbHo20 NUCbMEHHO20 paspeuilenus Kageopul-paspabomuuka npocpammsi.



