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AHHOTANMA

Lenpio maHHOW MUCLMIUIMHBI SBISETCS NMPUOOPETECHHE CIYIIATEIsIMU 3HAHUK 10 TEOPETUYECKUM aCIEeKTaM
MeMOpaHHOTO TPAHCIOPTA, METOJAAaM H3yYeHHsS MEXaHM3MOB HEPBHOTO BO3OYXKAEHUs, IPHHIUIIAM
CTPYKTYPHOU OpraHM3alyy HOHHBIX KaHAJIOB, HEMPOPELENTOPOB U HEHpoperyasTopoB. Baxueimune ¢pyHkunu
KJIETKH CBSI3aHBI ¢ pabOTOH MEMOpaHHBIX CHUCTEM, K KOTOPBIM OTHOCSTCSI MOHHBIC KaHAJbl, PELENTOPSI,
OunosHepreTuueckue KomIuiekcsl u Ap. CTyAeHT Mocie OCBOSHHsI Kypca OyneT MOHMMAaTh HPUHIUIIBI
CTpYKTypHOU opranuzaiuu ATda3, NOHSATHE O MPOHUIIAEMOCTH KJIETOYHOW MEeMOpaHbI, MOJEKYIsSpHBIC
MEXaHU3Mbl Tepeiaud HEPBHOIO HMMITYJbCA, HMPUHIMI ACHCTBUS HEWPOTOKCHHOB, CTPYKTYpPY M (PyHKIHIO
HaTpUEBBIX, KaJbLMEBBIX U KAJIMEBbIX KAaHAJIOB, IIyTaMaTHbIX pPELENTOPOB, MEXaHOPELENTOPOB,
MOJIEKYJIIpHBIE MEXaHHU3MBI DK301IUTO3A.

1. leau u 3apauu

eap AUCUMNIMHBI

NpUOOpETeHNE CIyIATes MU 3HAHUH TI0 TEOPETHUYECKHM acleKTaM MeMOpaHHOro TPaHCIOpTa,
METOJaM H3y4YeHHS MEXaHHU3MOB HEPBHOIO BO30YXIEHHs, NPUHIMIAM CTPYKTYpHOH OpraHu3anuu
HMOHHBIX KaHAJIOB, HEHPOPELENTOPOB U HEHPOPETyISITOpoB. BakHeiine (yHKINU KIETKH CBS3aHBI C
paboToif MeMOpaHHBIX CHCTE€M, K KOTOPBIM OTHOCATCSI HMOHHBIE KaHaJbl, PELENTOpHI,
OMOd’HEPreTHUECKHEe KOMIUICKCHI U JIP.

33]13‘[1/[ JAUCHUIIINHBI

paccMOTpeHHEe METOJOB HCCIIEJOBaHUS MEMOpaHHBIX TPAHCIOPTHBIX CUCTEM, COBPEMEHHBIX
MPEACTaBICHUN MOJEKYISIPHOM OpraHu3auuy, (yHKIMM M PEryIslud OCHOBHBIX IpEICTaBUTEINCH
ykazaHHbIX cucteM. Ilpeamomaraercs oOpaTuTh 0c00O€ BHUMAaHHME HA MOJICKYJSIPHBIE ACIEKTHI
nepelayl HepBHOTO HUMIyJbca M (DYHKIMOHHPOBAHHS AIEKTPOBO3OYIUMBIX M XE€MOBO30YIMMBIX
HWOHHBIX KaHAaJOB, CTPYKTYPHO-(YHKUMOHAJIBHON OpraHM3alud CUCTEM AakKTHMBHOTO TPaHCIOPTA.
[Ipencrapnsiercs, YTO MCIOAB30BAHUE pE3YIbTAaTOB IIOCIEAHUX MCCICIOBAaHUN, Hapaxy cC
paccMOTpeHHEM KIIACCHYECKHX MPEACTaBICHUA O MEMOpPaHHBIX TPAHCIIOPTHBIX CHCTEMax MO3BOJMT
CIIyLIaTeNsiM Kypca IMOJY4YHUTh IOJHOE MPEJCTAaBICHUE O COBPEMEHHOM COCTOSHUM IaHHOW 00JacTH
HayKH.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($9174:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
uH(pOpMaNNIO 00 aKTyalbHBIX Pe3ylbTaTaX MCCIIEIOBAHUHN B
pamMKax TemaTHdeckoi o0macTh cBoed mnpodeccruoHaTbHON
[IK-1 CnocoGen craBuTh, (popMann3oBeIBaTh 1 |ACATCIBHOCTH

pemiarh 3a/1a4u, B ToM uncie pa3padareiBath 1 [[IK-1.2  CriocoOeH  BBIIBUTATh  TUIOTE3bI, CTPOHTH
HCCIJIE0BATh MaTeMaTHYECKUE MOJIEIH MaTeMaTHYecKue MOAEIH ISl ONUCAaHHUA H3y4aeMBIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJIEHHUH M MTPOIIECCOB, OLIEHNBATH KAY€CTBO pa3paboTaHHOMN
aHaJIM3UPOBaTh HAy4HbIE TPOOIEMBI, TONyYaTh |MOJEIN

HOBBIC HayIHBIC PE3YIIbTaThI [IK-1.3 CmocobeH mnpuMeHSATh TeopeThdeckue | (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE

PpE3yNbTaThI

[MIK-2.1 Cnoco0eH TuIaHUpOBaTh ¥ TPOBOJAWTH Hay4dHBIC
I1K-2 CriocoGeH caMOCTOSTEIbHO WIN B HCCIJICAOBAHMUS CaMOCTOSITENIbHO MJIM B COCTaBE€ HAy4HOTO
KauecTBe 4jieHa (PyKOBOAUTEINS) MaJIOro KOJUIEKTHBA
KOJUICKTHBA OPTaHU30BBIBAaTh U MPOBOJAUTD [IK-2.2 CnocobeH NpoBOAWTH anpoOaIuio pe3yiIbTaToB
Hay4HbIE UCCIIEIOBAHMS U UX anpoOaIuro Hay4HO-UCCIIE0BATEIbCKON paboTHI HIOCPEICTBOM

MyOJIMKAMK HAYYHBIX CTaTeil U yyacTus B KOH(EPEeHIUIX

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIIMHBI 00Yy4alOIINeCs JOIKHbBI
3HAThb!



- IOHSATHE O NPOHULAEMOCTHU KJIETOYHONH MEMOPAaHBI;

- IPUHIUIIBI CTPYKTYpHOU oprann3anmu ATda3z;

- MOJIEKYJISIPHBIE MEXaHU3MBI [TEpelaud HEPBHOTO UMITYJIbCA;

- IPUHIUI ACUCTBUS HEUPOTOKCUHOB;

- CTPYKTYpy ¥ (YHKLHUIO HAaTPUEBBIX, KAIbLMEBbIX U KAJUEBBIX KAaHAJIOB, TIyTAMaTHBIX PELENTOPOB,

MEXaHOPELENITOPOB;

- MOJIEKYJISIPHBIE MEXaHU3MBI DK301IUTO3A.
YMETB:

- IPUMEHSATH MOJIyYEHHBIC 3HAHUSI I PEeLIeHHUs MPO(ECCHOHANBHBIX U HAYYHBIX 3a7ad.
BIIAJICTh:

- HaBbIKAMH yCBOEHUsI OOJBbIINX 00bEMOB HH(POPMALNH;

- IOHATUHHBIM aIIapaToM B 00JIACTH MOJICKYJIIPHBIX MEXaHU3MOB MEMOPaHHOIO TPAHCIIOPTA.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 WonHble kaHabI 6 15
2 Hetiporokcunst 6 15
3 [lepenada HepBHOTO UMITYJIbCA 6 15
[IonATHE O NPOHHMLIAEMOCTH KIIETOUHOM
4 MeMmOpanbl. HMoHodopbl. Dx30uuTO3 U 6 15
9HJIOLUTO3
5 XeMoBO30yIuMbIE MOHOTPOITHEIE 6 15
penenTopsl ¥ MEXaHOPELETTOPHI
Nroro yacos 30 75
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue IUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennuii)
1. MoHHBIE KaHAJIbI

DneKTpoBO30yIMMbIe HaTpueBble KaHaubl. [IpuHimn padorsl. CTpyKTypa KaHayioB. MoJeKynspHbIe
MEXaHU3MBbl aKTUBAIIMU KaHAJIOB.

Kanueswie kanansl. Poip B nepenaue HepBHOTO UMIyibea. [lorennuan nevictBus. [IpuHimn paGboTer
KaJIMeBbIX KaHalioB. CTpyKTypa KaHaloB. MOJICKYJsIpHbIE MEXaHM3Mbl aKTHBAIl[Md KaHAJIOB.
Ctpoenue mopsl kaHana. [IpuHIun u3buparenbHOCTH MOHOB. Kitaccudukaiys KaarueBbIX KaHaJIOB.
brokaTtops! KajaueBbIX KaHAIOB. bone3Hu, cBsi3aHHbIE ¢ HAPYNIEHUM (YHKIMH KaJHEBBIX KaHAJIOB.
Ca-aktuupyembiii K kanan (MthK) n3 Methanobacterium thermoautotrophicum. Kpucrannnaeckas
CTPYKTypa KaHaja B (KaJbLUi CBI3aHHOM) OTKPBITOM COCTOSIHUH.

KanbuueBslit kanan. CTpoeHHe KaubleBoro kanana. CyObeAMHUIIBI HOHHBIX KaHAJIOB.

Xnopueiit kaHan. [Tpuamun pabotel. CTpykTypa KaHasoB. MoJeKyIsspHbIE MEXaHU3Mbl aKTHBALUH
KaHaJIOB.

[IpoToHakTHBHpYEMBIE KaHAJIBI.



2. HeilipoTokcuHbI

[TpupoaHble TOKCHHBI - HHCTPYMEHTHI HccienoBanus. Kiaccudukanusa. Ctpykrypa. Mcnonbs3oBanue.
JleranpHble 1103BI TOKCHMHOB. TeTpomoTOKCHH. barpaxorokcuH. bByTynmHHMCTHYECKH TOKCHH.
CTpyKTypsl ~ HEHPOTOKCHHOB. bBIIOKMpOBKAa  KaJdMeBBIX KAHAJIOB TOKCHHAMHU  CKOpPITMOHA.
[Ipecunantuueckue HEHPOTOKCHHBI. CTONOHSYHBIA TOKCHH. TOKCHHBI M3 siia KOOpbl. TOKCHHBI
naykoB. KOHOTOKCHHBI.

3. Ilepenada HepBHOTO UMITYJIbCA

Ilorennuan neiicreus. OcHOBHbIE MOHBI KIeTKU. KOHIIEHTpaluy MOHOB B KJIETKE U BHEIIHEH cpele.
Henonapuzanust ~ memOpanbl.  OcHOBHbIe ~ HOHHbIe  KaHanbl.  Menuaropel.  CuHarc.
[MocTcunantuueckas MemOpana. [Ipecunantudeckas memOpana. Penieniropsl. CHHaNTHYECKAs TIETTh.
Hefipon — cTpyKTypHO-(QYHKIMOHANIbHAS EAMHULA HEPBHOW CHUCTEMbl. AKCOHBI M JEHIPHTHI.
MexaHu3M [IPOBEAEHUS HEPBHOTO UMILYJIbCA.

4. IloHATHE O MPOHHUIIAEMOCTH KJIETOUYHOH MeMOpaHbl. NoOHODOPHI. DK301IMTO3 U SHIOIMTO3

Mornekynsipable OCHOBBI 3k301UT03a. OCHOBHBIE OE€JNKHM 3K30LMTO3a. BU3MKYISIpHBIE PELENTOpHI.
SNAP-Genmok u ero penentopbl. CrpoeHne Be3uKylbl. CBs3biBatomue Oelnkd. MoNeKynspHbITH
MEXaHU3M 3K301IMTO3a - LIar 3a ILIaroM.

5. XeM0B030yAMMbIE HOHOTPOIIHBIE PELENITOPHI K MEXaHOPELETITOPHI

TpancmeMOpaHHBIE PEUENTOPHBIE CUCTEMBI, COCTOSALINE W3 HECKONBKHX CyObenuHHL. MeauaTtopsl
XeMOBO30YIMMbIX pernenTopoB. VOHOTpOMHBIE JMTraHA-3aBUCHMBIE KaHaibl. MeTaboTponHbIe
GPCR-peuenTops!. AneTnixonuH u ALETUIXOIMHOBBI  PELENnTop. CyObeanHuIBI
alleTUIXOJIMHOBOIO pelenTopa. MexaHu3M aKTUBalMM alleTWIXOJIMHOBOro peuentopa. Caiir
CBSI3BIBAHUS ALIETHIIXOJIMHA.

XemMoB030ynuMbIe XJI0pHbIe Kanaibl (perentopsl [AMK u munuza).

I'myramatabie penentopsl. OCHOBHBIE XapaKTEPUCTHKU DIIyTaMaTHBIX PELIEITOPOB U UX CYObEIUHHUII.
Mexanusm akTuBaiuy perenropa. Kimaccudukarus ryraMaTHbBIX peLENTOPOB.

XeMoB0o30yaMMbIe KalbliMeBble KaHanbl. Perentopsl uHO3uTONTpHdOChara M puaHoauHa. J[Ba
KJlacca penenTopoB. MexaHu3M AeUCTBUS peleTopa - Onoduzndyeckas 1 MOJEKYIIpHask MOJEIH.
CyObeAMHUYHBII COCTaB XeMOPELENTOPOB.

Mexanopeuentopel. OCHOBHBIE — XapakTEPUCTHKH  MexaHopenentopoB. IlpuHumm  paOoThl
MEXaHOPEIENTOPOB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHNS 00pa30BaTEILHOIO
npouecca 1no JUCHUILInHe (MOIYJII0)

OO6opynoBaHue, HEOOXOIUMOE ISl PAKTUIECKHUX 3aHATHIA: ydeOHas ayIuTOPHsl, OCHALLICHHAS
KOMITBIOTEPOM M MYJIBTUMEIUHHBIM 000pyA0BaHNEM (IIPOEKTOP, 3BYKOBasi CUCTEMA).

ObecrieueHue caMOCTOSTENIBLHON paObOTHL: HayuYHO-OMOIMorpaduyeckue u nareHTHsIe 0a3bl TaHHBIX B
obnacT PU3MKO-XMMHUYECKOH OMOJIOTHH, JOCTYITHBIE TIO0 ceTH VHTepHET B OECIIIATHOM PEKUME -
Science Citation Index (Web of Science), Medline (PubMed), Hayunas snextponnas 6ubnnoreka
(H3B), Poccuiickas marentHas b/ ®I'Y OUIIC u amepuxanckas narentHas bl USPAFULL;
ANIEKTPOHHBIE aJ[peca KPYITHBIX HAYYHBIX H3aTeNILCTB, PEIOCTABIAIONIMX JOCTY K ITOJHBIM TEKCTaM
TEKYIIUX U apXUBHBIM BBIITYCKaM 3THX ’KYpPHAJIOB.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa



bazoBas xadenpa npenocTaBiseT IMTeparypy

1. FO.A.OBunnHMKOB. bruooprannueckas xumusi. M., "[Ipocsemenne”, 1987.

2. Bertil Hille. "Ion channels of excitable membranes", Sinauer Associates, Inc, Sunderland,
Massachusetts USA, 2001.

3. H.Berkefeld, B.Fakler, U.Schulte. Ca2+-activated K+ channels: from protein complexes to function.
Physiol Rev. 2010, 90(4):1437-59.

4. S.F.Traynelis, L.P.Wollmuth, C.J.McBain, F.S.Menniti, K.M.Vance, K.K.Ogden, K.B.Hansen,
H.Yuan, S.J.Myers, R.Dingledine. Glutamate receptor ion channels: structure, regulation, and function.
Pharmacol Rev. 2010, 62(3):405-96.

5. W.A Catterall. lon channel voltage sensors: structure, function, and pathophysiology. Neuron. 2010,
67(6):915-28.

JlononHuTeNbHAS TUTEPATypa
BbazoBas xadenpa nmpenocrapisieT IUTEPATYPY
1. A.J.Thompson, H.A.Lester, S.C.Lummis. The structural basis of function in Cys-loop receptors. Q
Rev Biophys. 2010, 43(4):449-99.
2. K.Zeth, M.Thein. Porins in prokaryotes and eukaryotes: common themes and variations. Biochem J.
2010, 431(1), 13-22.
3. AKloda, E.Petrov, G.R.Meyer, T.Nguyen, A.C.Hurst, L.Hool, B.Martinac. Mechanosensitive
channel of large conductance. Int J Biochem Cell Biol. 2008;40(2):164-169.
4. J.A.McNew. Regulation of SNARE-mediated membrane fusion during exocytosis. Chem Rev. 2008
May;108(5):1669-86.
5. E.Gouaux, R.Mackinnon. Principles of selective ion transport in channels and pumps. Science, V.
310, N 5753, p.1461-5, 2005.
6. S.B.Long, E.B.Campbell, R.Mackinnon. Crystal structure of a mammalian voltage-dependent
Shaker family K+ channel. Science, v.309, N 5736, p 897-903, 2005.
7. A.Kuo, et al. Crystal structure of the potassium channel KirBacl.1 in the closed state. Science, v.
300, N 5627, p 1922-6, 2003.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTEepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOIYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nannom Kypce He npeycMOTPEHO UCTIONb30BaHHE HH()OPMALIMOHHBIX TEXHOIOTHH 1
CHEeUHaIU3UPOBAHHOTO MPOrpaMMHOTO obecrieueHus. s yact 3aHaTuil notpedyercs Zoom. Google
Drive ans noctyna k Matepuaniam Kypca. [IpuBeTcTByeTCs HaJluue BO BpeMs 3aHSATHIA
CcMapTPOHOB/HOYTOYKOB [IJIsl y4aCTHs B UHTEPAKTUBHBIX YIPAKHEHUSX.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yaloOlM{d AWCUUIUIMHY, JOJDKEH C OJHOM CTOPOHBI, OBJAAETh OOIIMM IMOHITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCs IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3yabTare U3yUCHHUA AUCHUIIIMHBI CTYACHT AOJIKCH 3HAaThb OCHOBHBIC ONPCACIICHUSA NUCHUIIINHBI,
YMETb IPUMCHATH IMOJTYUYCHHBIC 3HAHUSA JId PCUICHUS PA3JIMYHBIX 3a1a4.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHUILTHHE;

— BeJICHUS KOHCIICKTA 3aHSITUH;

— HANPSHKEHHON CaMOCTOSTEITLHON PaOOTHI CTY/ICHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro MarepHuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEILHOTO U3YUCHHS,;

— pelieHue 3a/1ad, MpeiaracMbIX CTyJICHTaM Ha 3aHTHSX;



— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOYHOHN arTeCTaluu.

ITokazaTeneM BiajieHUS MaTepPHAIOM CIIY>KUT YyMEHHE Oe3 KOHCIEKTa OTBEYaTh Ha BOIIPOCHI 110 TEMaM
JUCIUTUINHEI.

BaxxHo n0o0uThCA MOHMMaHMS M3y4aeMOTo MaTepHaja, a He MEXaHHYECKOTo ero 3anoMuHaHus. [Ipu
3aTPyOHEHUN H3YYCHHUS OTACIBHBIX TEM, BOIPOCOB, CIEAYEeT OOpamaTrhCsi 3a KOHCYJABTALUSMH K
[IPENoJaBaTeo.

Bo3mokeH mpoMekyTO4HBIN KOHTPOJIb 3HAHUH CTYAEHTOB B BHJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMAaTUKOU 3aHATHIL.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
Nnpo¢uJIb NOATOTOBKH: buounxenepus n 6uonHpopmaruka
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadenpa QU3NKO-XMMUIECKON OMONIOTHH U OMOTEXHOIOTHH
Kypc: 1
KBaJU(PUKAHA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

PaszpatGoTunk: A.A. BacuneBckuil, KaHA. XUM. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBaHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbABHrarh THIIOTE3bl, CTPOHUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCaHMA H3ydaeMbIX
SIBICHUH U MPOLIECCOB, OLIEHUBATh KAYECTBO pa3padoTaHHOU
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajaye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[IK-2.1 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBIC
UCCJICZIOBAHUSI CAMOCTOSTENIbHO MM B COCTaBE€ HAydHOI'O
KOJIJIEKTHBA

[MIK-2.2 CnocobeH mNpoBOIUTH ampoOanuioo pe3yabTaToB
Hay4YHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKalUuK HAYYHBIX CTATeH U y4acTusi B KOH)EPEHIUSIX

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare wu3ydeHus
00yJaroIuiics JOKeH:

JHUCLMIIINHBI

3HATb:

«MonexynsapHbie

MCXaHU3MBI M€M6paHHOFO TpaHCIIoOpTa»

- IOHSATHE O MPOHULAEMOCTHU KJIETOYHOH MEMOPaHBI;
- IPUHIUIIBI CTPYKTYpHOU oprannzanmu ATda3z;
- MOJIEKYJISIPHBIE MEXaHU3MBI [TEpelaud HEPBHOTO NUMITYJIbCA;

- IPUHIUI ACUCTBUS HEUPOTOKCUHOB;

- CTPYKTYpy ¥ (YHKLHUIO HATPUEBBIX, KAIbLMEBbIX U KAJUEBBIX KAaHAJIOB, TNIyTAMaTHBIX PELENITOPOB,

MEXaHOPEIENTOPOB;

- MOJICKYJIAPHBIC MCXAaHU3MbI 5K301IUTO34a.

yMeTh:

- IPUMCHATH NOJYUYCHHBIC 3HAHUWSA IJI PCIICHUA HpO(l)CCCI/IOHaJ'ILHLIX 1 HAY4YHBIX 3a1a4.

BJaJeTh:

- HaBbIKAMH yCBOEHUsI OOJBbIINX 00bEMOB MH(POPMALNH;
- IOHATUHHBIM aIIapaToM B 00JIACTH MOJICKYJIIPHBIX MEXaHU3MOB MEMOPAaHHOIO TPAHCIIOPTA.

3. IlepeyeHb THNOBLIX (PMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

Bo BpeMs Tekyl1ero KOHTpoJIsl CTYJEHT JOJKEH YMETh OTBETUTDH Ha CIIELYIOIIUE BOIIPOCHI:

CrpyKkTypa HaTpUEBBIX KaHAJIOB.

Ilorennman nencTBus.

CrTpyKTypa KaJueBbIX KaHaJIOB.
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9. CrpoeHue mopsl KaIMeBOro KaHaja.
10. TTpuHIHT N30MPaATETHHOCTH HOHOB.
11. Knaccudukaius KaIueBbIX KaHAOB.
12. brnokaTopsl KaJueBbIX KaHAJIOB.

[TpuHIMn paboThl KaIUEBBIX KaHAJIOB.

DnexkTpoBo30yANMbIE HaTpUEBbIe KaHAIBL. [IpHHIIUT paboTHI.

MornekyinsipHble MEXaHU3Mbl aKTUBALIUU KaHAJIOB.
Kanuessle kanansl. Posb B epenadye HEPBHOTO UMILYJIbCA.

MOHeKyIISIpHLIe MCEXaHU3MbI KAJIMCBBIX aKTHBallMK KaHaJIOB.




13. bone3Hwu, cBsI3aHHBIE C HAPYIIEHUM (DYHKIIMH KAJINEBBIX KaHAJIOB.

14. Kansruesslii kanain. CTpoeHue KaiabI[MeBOro KaHaja.

15. CyObemuHUIIBI HOHHBIX KaHAJIOB.

16. Xnopusiit kanan. [IpuHIUT paboOTHL.

17. CtpykTypa XJIOpHBIX KaHa10B. MOJIEKyJIIpHbIE MEXaHU3MbI AKTUBALIUH XJIOPHBIX KaHAJIOB.
18. IlpoTOoHAaKTHBHUpYEMbIE KaHAIIbI.

19. [TIlpupomHble TOKCHHBI - HWHCTPYMEHTHI wmccienoBanusi. Kiaccudukammsa. CrpykTypa.
Hcnonp3oBanue.

20. JIeranpHble 1036l TOKCUHOB. TeTpoqoTOKCUH. barpaxoTokcuH. By TynMHHCTHYECKHIA TOKCHH.
21. CTpyKTypbl HEHPOTOKCHMHOB. BIIOKMpOBKa KaJIMEBBIX KaHAJIOB TOKCHHAMH CKOPITHOHA.
22. IIpecunanTrnyeckue HEHPOTOKCHHEI.

23. CTONOHSYHBIA TOKCHH.

24. ToKCWHBI U3 72 KOOPHI.

25. TokCHHBI TAyKOB.

26. KOHOTOKCHHBEI.

27. IloTreHmyan qeUCTBHS.

28. OCHOBHBIE HOHBI KJIETKH.

29. KoHlueHTpaluuy HOHOB B KJIIETKE U BHELIHEH CpeJie.

30. Jenonsipuzanusi MEMOpPaHBI.

31. OcHOBHbIE HOHHBIE KaHAJIbI CHHANITUYECKOH 1mienu. Meanatopsl. CHHaIC.

32. [locTcunanTtuueckas MmemOpana. [Ipecunantuueckas MemOpaHa. Perientopsi.

33. CuHanTh4veckas 1Ieib.

34. HeiipoH — CcTpyKTYpHO-(DYHKITMOHAIILHAS €IMHUIIA HEPBHOM CUCTEMBI.

35. AKCOHBI U ICHAPUTEI.

36. MexaHn3M NpOBEACHHSI HEPBHOTO UMITYJIbCA.

37. MonekynspHbIe 0CHOBBI DK301IUTO3A.

38. OcHOBHBIE OENIKH IK30LUTO3A.

39. BU3HKYISIpHBIE pELENTOPBHI.

40. SNAP-6enok u ero peuentopsl. CTpoeHHE BE3UKYJIBI.

41. CaazpIBaromue OCIIKH.

42. MonexkymnsipHbII MEXaHU3M 3K30IMTO3a - IIar 3a I1aroM.

43. TpancmemMOpaHHbIE PELENITOPHBIE CUCTEMBI, COCTOSIINE U3 HECKOJIBKUX CyObEANHUL.
44. Meanatopbl XeMOBO30yIHMBIX PELEITOPOB.

45. IoHOTpOITHBIE TUTaH/I-3aBUCHMBIE KaHAJIbI.

46. Metaborponnabie GPCR-penentops.

47. AueTWIXONIMH U alleTHIXOIUMHOBBIN perentop. CyObeANHUIBI alleTUIXOIMHOBOTO PELenTopa.
48. MexaHu3M aKTHBALlUH alEeTHIXOJUHOBOro peuentopa. CallT cBA3bIBaHUS allCTHIXOJIMHA.
49. XemoB030ynumsie xjopHble KaHaibl (peuentopsl [AMK u rumuna).

50. OcHOBHBIE XapaKTEPUCTUKH IITyTAMAaTHBIX PELENTOPOB U UX CyObEANHULL.

51. MexaHu3M akTUBAIMHU DIyTaMaTHOTO peELENTopa.

52. Knaccuduxkauys nryTaMaTHBIX PELEeNTOPOB.

53. XemM0oB0O30yIHMBIE KaIbIIMEBbIC KAaHATIBL.

54. Peuentopsl nnosutontpudocdara u puanoguna. J[pa kiacca penenTopos.

55. MexaHu3Mm JeiicTBUA peueTopa - Onogusnueckas U MOJICKYJISIpHAST MOACTH.

56. CyObeIuHUYHBINA COCTAaB XEMOPELETITOPOB.

57. MexanopeuenTtopsl. OCHOBHBIE XapaKTEPUCTUKU MEXaHOPELEITOPOB.

58. IIpuHuKI paboThl MEXaHOPELENTOPOB.

Bo BpeMA 3aHATHI MOTYT INPOXOAUTb MHTCPAKTUBHBIC O6CY)I(,Z[CHI/I$I B HaTax Kypca, 4To 6y,Z[CT SABJIIATHCA
JIOMAIlTHUM 3aJlaHieM. B03MO)XHO BBINIOJIHEHHE IIaTEHTHOTO IIOMCKAa B Kauye€CTBE CaMOCTOSITEIILHOM
3aga4u. YcnemHoe BBEIIIOIHEHHUE BCEX 3aI[aHI/II>'I IO KypCy H BBIIOJHCHUC KOHTPOJIbHBIX CPC30B 3HAHUH
AacT MPEUMYIIECCTBO Ha SK3aMCHC.



4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

. DIeKTpoBO30yIMMBbIC HaTpHUEeBbIe KaHaMbI. [IpuHIHAT paboTHLI.
. CTpyKTypa HaTpHEBHIX KaHAJIOB.

. MonekynsipHble MEXaHU3Mbl aKTUBALlMU KAHAJIOB.

. Kanuesie kanansl. Posb B nepenaue HEPBHOTO UMITYJIbCA.

. IloTeHmnuan gencTBUS.

. IIpuanmn paboTh KaTUEBHIX KaHAJIOB.

. CTpyKkTypa KalueBbIX KaHAJIOB.
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. MonekynspHble MEXaHU3MBbI KaJIMEBBIX AaKTUBALUN KAHAJIOB.

9. Crpoenue nopsl KaIMEBOTO KaHaA.

10. IIpuHUIMIT N30MPATETBHOCTH HOHOB.

11. Knaccudukanus KaIueBbIX KaHaIOB.

12. BioxaTopsl KaJueBbIX KaHAJOB.

13. bonesHu, cBs3aHHBIE C HAPYIIEHUM (PYHKIMH KaJHEBbIX KaHAJIOB.
14. Kanpiuessiit kanan. CTpoeHHE KaJIbLMEBOTO KaHaa.

15. CyObemuHUIBI MOHHBIX KaHAJIOB,

16. Xnopusiit karan. [IpuHInn padoThL.

17. CtpyKTypa XJIOpHBIX KaHaJIOB. MOJIEKYJsIpHbIE MEXaHU3Mbl aKTUBALUU XJIOPHBIX KaHAJIOB.
18. IIpoTOHAaKTHBHPYEMBIE KaHAJIBI.

19. Ilpupomubie TOKCHMHBI - WHCTPYMEHTHI wuccienoBanus. Kiaccudukamusa. Crpykrypa.
Hcnonn3oBanue.

20. JIeranpHble 1036l TOKCHHOB. TeTponoTokcuH. barpaxotokcu. by TynuHucTHYeCKMii TOKCHH.
21. CrpyKTypbl HEHPOTOKCHHOB. bIIOKHPOBKA KaMMEeBBIX KaHAJIOB TOKCMHAMU CKOPITHOHA.
22. Ilpecunantuyeckre HEWPOTOKCHHEI.

23. CTONOHSYHBIA TOKCHH.

24. TokcUHBI U3 sJ1a KOOPBI.

25. TokCHHBI TAYKOB.

26. KoHOTOKCHUHBI.

27. Ilotenuuan neicTBus.

28. OCHOBHBIE MOHBI KJIETKH.

29. KoHlieHTpaIy HOHOB B KJIETKE U BHEIITHEH cpejie.

30. Jenonsipuzanusi MeMOpaHbI.

31. OcHOBHbIE HOHHBIE KaHAJIbI CHHANITUYECKOH 11ienu. Menuaropsl. CHUHarC.

32. [MoctcunanTuueckas MmemOpana. [Ipecunantudeckas memoOpana. Perientops.

33. CuHanTHuecKas I1eb.

34. HelipoH — cTpyKTYpHO-QYHKIIMOHANbHAS €IMHUIIA HEPBHOM CUCTEMBI.

35. AKCOHBI ¥ IEHAPUTHI.

36. MexaHu3M NpOBEACHHSI HEPBHOTO UMITYJIbCA.

37. MonekynsapHbIe OCHOBBI DK30IIUTO3A.

38. OcHOBHBIE OEIKH IK30LUTO3A.

39. Bu3uKymnspHbIe perenTophl.

40. SNAP-6enok u ero penentopbl. CTpoeHHE BE3UKYJIBI.

41. Cps3biBaromye OSNIKH.

42. MonexymsipHbIF MEXaHH3M 3K30IIUTO3a - [Iar 3a I11aroM.

43. TpancmMeMOpaHHbIE PELENITOPHBIE CUCTEMBI, COCTOSIINE U3 HECKOJIBKUX CYObEIMHUIL.
44. Meauatopbl XeMOBO30Y/IUMBIX PEIEITOPOB.

45. IoHOTpOITHBIE TUTaH/1-3aBUCUMBIE KaHAJbI.

46. Meraborponabie GPCR-penentopsr.

47. ATIeTUIIXONIMH 1 alleTHIXOIUHOBBIN penentop. CyObeANHHUIIBI alleTUIIXOJIMHOBOIO PELENTOopa.
48. MexaHu3M akTUBallMM alETHIIXOJUMHOBOIO perentopa. CallT cBA3bIBaHUS alleTUIIXOIMHA.
49. XemoB030ynumbIe XJopHbIe KaHalbl (perentopsl TAMK u ruruna).

50. OcHOBHBIE XapaKTEPUCTUKU TIIyTaMaTHBIX PELENITOPOB U UX CYObEAMHHUIL.



51. MexaHu3M akTHUBAIMH [IyTaMaTHOTO pelenTopa.

52. Knaccudukanys TIyTaMaTHBIX PEenTOPOB.

53. XeM0oB0O30yIUMbIE KaJIbIIUEBbIC KAHAIBI.

54. Penieniropsl nao3utontpudocdara u puanoguna. J[pa kimacca penenTopos.
55. MexaHu3Mm JieiicTBHS perieTopa - Onogu3ndeckas U MOJICKYJISIpHAs MOJICITH.
56. CyObeIUHIYHBIN COCTAB XEMOPEIIETITOPOB.

57. Mexanopernentopsl. OCHOBHBIE XapaKTePHUCTUKA MEXaHOPELIETITOPOB.

58. IIpuHIUI paboTH MEXaHOPEIIETITOPOB.

[TpumMepsl OUIETOB HA DK3aMEHE
buner Nel
[IpoHuIIaeMOCTh KIIETOYHOW MEMOpaHHbI.

buner No2
HNonodopsr

Buer Ne3
DK301IUTO3 U DHAOLIUTO3.

buner Ne4
AT®a3sl - IPUHLHUIIBI CTPYKTYPHON OpraHU3aI[uN

bunet Ne5
[Iepenaua HEpBHOIO UMITYJIbCA.

buner Ne6
HeiipoTokcunsl.

buner Ne7
Harpuessle kanabl

Buer Ne8
Kanpiuessie kaHaabl

Buner Ne9
Kanuesnie kaHaabl

Buner Nel0
I'myramaTHBIE perienTops

buner Nell
MexaHopenenTopsl.

Buer Nel12
MornekynsipHble MEXaHU3MbI DK30IHTO3A.

Kpurepun onennBanus
Onenka ommyao (10 OamnoB) - BBICTABIISIETCSI CTYACHTY, I[IOKa3aBIIEMYy BCECTOPOHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.



Onenka ommyHo (9 0amwioB) -  BBICTABISIETCS  CTYJACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.

Onenka omm4yHO (8 OamwioB) -  BBICTAaBISIETCSl  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PEHICHNH KOHKPETHBIX 3a]ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka xopouio (7 6ayuioB) - BBICTaBIISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuall, TPaMOTHO H
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJyYCHHBIC 3HAHWSA Ha MPAKTUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YNIBTATHI.

Onenka xopoio (6 6ayuIoB) - BHICTABISIETCS CTYACHTY, €CIIM OH TBEPJIO 3HAET MaTepHall, TPAMOTHO H
[0 CYLIECTBY M3JaraeT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHWS HAa MPAKTHUKE, HO JOIYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.

Onenka xopomo (5 0aijIoB) - BBICTABISIETCS CTYIACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepuall,
IPaMOTHO M IO CYLIECTBY M3JIaraeT €ro, yMeeT NPHMEHSTH IOJIy4YEHHbIC 3HAHUS Ha NPAKTUKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUUYECTBO HETOUHOCTEH.

OneHka ymoOBIETBOPUTENHHO (4 Oama) - BBICTABISETCS CTYACHTY, NOKa3aBlleMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO MpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCTIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO MarepHaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIC Pa3Jieibl yueOHOW NMpOrpaMMBbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOJKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLlnH.

Onenka ymoBieTBOpUTENbHO (3 Oama) - BBICTABISETCS CTYACHTY, MOKa3aBlleMy (parMEHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEeI0BAaTeIbBHOCTH B H3JIOKEHMHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3jesiaMH y4eOHOW MporpaMmbl, HEOOXOAUMBIMHE JUTS JaJIbHEHIIEro o0y4eHus U
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.

OneHka HEeYIOBIETBOPUTEILHO (2 6ajuia) - BEICTABISIETCS CTYIEHTY, KOTOPBINA HE 3HAeT OonblIeii yacTu
OCHOBHOTO COACp)KaHUs y4eOHON IporpaMMbl JUCHMIUIMHBI, JONyCKaeT TrpyOble OIMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX MPHUHIUIIOB M HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.

Ouenka HeynoBieTBopuTenbHO (1 Gayur) - BBICTABISETCS CTYAEHTY, KOTOPBI HE 3HA€T OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimune ommOKy B (HOPMYIUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTUYECKHX
3aj1ay.

5. MeTonuueckune MaTepuasbl, onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[Ipu npoBeneHun ycTHOro sk3ameHa oOydaromemycs npepoctasisercss 30 MUHYT Ha HOATOTOBKY.
Ompoc oOyuatomerocs 1o OuijeTy Ha YCTHOM 5JK3aMEHE HE JIOJDKEH IIPEBBIIIATh OIHOTO
aACTPOHOMMYECKOTO 4Yaca.



