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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
nHpopMaIrio 00 akTyaJdbHBIX pe3yJbTaTax MCCIe0BaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

[IK-1 CnocoGen craBuTh, hOpMann30BEIBATH U
pemIarh 3aJia4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIJIE0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

[IK-1.2 CnocobeH HWCHONB30BaTh CHEIHATH3UPOBAHHEIC
3HaHHA (YHIAMECHTAIBHBIX Pa3esioB MaTeMaTUKH, (DU3UKH,
XUMHUM ¥ OHOJNIOTMM JJIsI TOCTAaHOBKM W  pEIICHHS
HayYHO-HCCIIEI0BATEILCKIX 3ajaq B obnactu
OMOMHXXEHEPUU B OMOUH(POPMATHKU

IIK-1.3 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTHYecKue MOAEIH ISl ONUCAaHMA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OICHUBATh KAueCTBO pa3paboTaHHON

MoOIenu

[IK-2.1 CnocobeH caMOCTOSTENFHO IUIAHUPOBAaTh U
I1K-2 CiocobeH caMOCTOSTEILHO HIIA B IIPOBOJUTH HAy4YHbIE MCCIEAOBAHUS CaMOCTOATEIIBHO WIIU B
KadecTBe 4JieHa (PyKOBOAUTEIS) MaJIOTO COCTaBE HAYYHOI'O KOJUIEKTHUBA
KOJIJICKTHBA OPraHU30BbIBATh U MPOBOJANTH I1IK-2.2 CnocoGeH MNpoOBOAUTH ampoOalHI0 PE3yIbTaTOB
Hay4HbIE UCCIIEIOBAHKS U UX aNPOOAIUIO Hay4YHO-UCCIIE0BATEIbCKON paboTsl nOoCPEACTBOM

MyOIMKAIlMK HayYHbBIX CTaTel M yyacTusl B KOH(EPEeHINAX

[IK-3.1 Ilonumaer npuHOUNBI pPabOThl HCHOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TIPOTPaMM)

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEICKAM H UCTIBITATEIIbHBIM

AR miacrramarrrrans s (rrimveK nimnn cvr vx srAmaTT AT Tana frv




vLLPYyALUBAHMCM (LIprnuvpaviv 11 yvladuUBramviun,
CHeUHaIu3UPOBAHHBIMU AKEeTaAMHU PUKIIAJIHBIX
MporpamMmm) B U30paHHON TpeMETHON 00JIaCTH

[IK-3.2 Criocoben MIPOBOJINUTH 3KCIIEPUMEHT
(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEILCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynbrare ocBoOeHHS JUCUUIUIMHBI 00yYaromuecs JOJKHBI
3HATh:
- IOHATHE O TIPOHUIIAEMOCTH KJICTOYHOI MeMOpaHBbI;
- IPUHIUIBI CTPYKTYpHOH oprann3zanun ATda3z;
- MOJIEKYJISIpHBIE MEXaHU3MBI [1€pe/laull HEPBHOIO UMIIYJIbCa;
- IPUHLIUT ACHCTBHUS HEHPOTOKCHHOB;
- CTPYKTYpYy M (DyHKLHIO HaTPHEBBIX, KaJbIIMEBBIX M KaJUEBBIX KaHAJIOB, ITyTAMAaTHBIX PELETITOPOB,
MEXaHOPEILETITOPOB;
- MOJIEKYJISIPHBIE MEXaHU3MbI SK301IUTO3A.
YMETb:
- IPUMEHATH MOJYYCHHBIC 3HAHU [UIS pelleHHs Ipo(ecCHOHAIBHBIX U HAyYHBIX 3a7ad.
BJIaJIETh:
- HaBbIKAMH yCBOEHHUSI OOJBININX 00bEMOB HH(POPMAIUH;
- IOHATUHHBIM aNIapaTroM B 00JaCTH MOJCKYJISIPHBIX MEXaHU3MOB MEMOPAHHOTO TPAHCIIOPTA.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 HNounHble KaHabI 6 15
Heliporokcunsl 6 15
3 Ilepenadya HepBHOTO UMITyJIbCA 6 15
[lonsaTne 0 NMPOHMIAEMOCTH KJIETOYHON
4 MemOpanbl. MoHodopbl. Dk30mMTO3 U 6 15
9H/IOLIUTO3
5 XeMoB0O30yIMBbIE MOHOTPOIIHBIE 6 15
PELEnTOphl U MEXaHOPEUEITOPHI
Hroro yacos 30 75
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)
1. NoHHBIE KaHAJBI

OnexkTpoBo30yauMble HarpueBble KaHaibl. [IpuHiun padorel. CTpykTypa KaHaioB. MoneKyaspHbIC
MEXaHU3Mbl aKTUBALIUU KaHAJIOB.




Kanuessie kananel. Ponb B mepenaue HepBHOro umnynbca. [loreniman netictus. [IpuHimm paGoTs
KaJnueBblX KaHajoB. CTpykTypa KaHaJOB. MOJNEKYIApHbIE MEXaHW3Mbl aKTHBALMKW KaHAJOB.
Ctpoenue mopsl kanana. [Ipuanun u3buparenbHocTH HOHOB. Kitaccudukarys KaaueBbIX KaHAJIOB.
Bbnokarops! kayneBbIx KaHanoB. bonesnu, cBs3aHHble ¢ HapyIeHUM (YHKIHUN KaJIUEBbIX KaHAJOB.
Ca-axtuBupyemsbiii K kanan (MthK) n3 Methanobacterium thermoautotrophicum. Kpucrannmueckas
CTPYKTypa KaHaja B (KaJbLUil CBA3aHHOM) OTKPBITOM COCTOSIHUH.

Kanbrmeserit kanan. Ctpoenue KanbiueBoro kanana. CyObeJMHUIILI HOHHBIX KaHAJIOB.

Xnopublii kanan. [IpuHnmn padotel. CTpyKTypa KaHajioB. MOJEKYJISIpHbIE MEXaHU3Mbl aKTHBAIIUU
KaHAJIOB.

[IpoToHaKTHBHpYEMBIEC KAHAIIBI.
2. HelipoTOKCHHBI

[Ipupoanbie TOKCHHBI - UHCTPYMEHTHI uccienoBanus. Knaccuduranus. Ctpykrypa. Mcnonb3oBanue.
JleranmpHble 03B TOKCHHOB. Te€TpONOTOKCHH. barpaxOTOKCUH. ByTYJIMHUCTUYECKHI TOKCHH.
CTpyKTypbsl  HEHPOTOKCMHOB. bBJIOKMpOBKAa  KalWEeBBIX KAaHAJIOB TOKCMHAMHM  CKOPITHOHA.
[Mpecunantuueckne HeWpOTOKCHHBI. CTONOHSYHBIA TOKCHH. TOKCHHBI W3 siia KOOpBL. TOKCHHBI
naykoB. KOHOTOKCHHBI.

3. Ilepenadya HEpBHOTO UMITyJIbCA

[orenuuan neiictBus. OcHOBHBIC MOHBI KJeTKH. KOHIIeHTpanny HOHOB B KJIETKE U BHEIIHEH cpele.
Henonsipuzanms ~ MemOpanbsl.  OCHOBHblE ~ HMOHHBIE — KaHaiubsl.  Meauaropsl.  CuHamc.
[loctcunantuueckas membOpana. I[Ipecunantuueckas memOpana. Penentopsl. CuHanTHYeCKas! MIETb.
Heiipon — cTpyKTypHO-(DyHKIIMOHAJIbHAS €AMHHMIA HEPBHOH CUCTEMBbl. AKCOHBI U JICHIPUTHI.
MexaHn3M MPOBEIEHUS HEPBHOTO UMITYJIbCA.

4. TloHsATHE O TPOHUIIAEMOCTH KJIETOUHOU MeMOpaHbl. loHOGhOpEI. DK301IMTO3 U SHAOIIUTO3

MonekynspHble OCHOBBI 3K301MTO3a. OCHOBHBIE OEIKH 3K30LMTO3a. BU3MKyISApHBIE PELENTOpPHI.
SNAP-Genmok u ero peuentopbl. CrpoeHue Be3uKylbl. CBsi3piBaromue Oeikd. MoneKymsapHbITA
MEXaHN3M 3K30IIMTO3a - IIar 32 IaroM.

5. XeM0B030yIMMbIe HOHOTPOIHbIE PELENTOPBI K MEXaHOPELENTOPHI

TpancmeMOpaHHbBIE PELENTOPHBIE CHCTEMbI, COCTOSIINE U3 HECKOJIBbKHX CyObenuHMI. MeauaTopsl
XeMOBO30YIMMBIX penentopoB. VOHOTpONHbIE JHUraHA-3aBUCUMBbIE KaHabl. MeTtaOoTpoIHbIe
GPCR-peuentopsl. ALeTUIXOIuH u alleTUIIXOJTMHOBBII peuenTop. CyObeanHUIBI
AlleTUIXOJIMHOBOTO pelenTopa. MexaHu3M aKTUBAllMM aleTHWIXOJIMHOBOro peuentopa. Caiit
CBSI3BIBAHMUS AllETHIIXOJIMHA.

XeMoB030yIMMbIe XJI0pHbIe KaHanbl (pernentopsl TAMK u runuHa).

I'myramarsblie penenTopsl. OCHOBHBIE XapaKTEPUCTUKN NIIyTaMaTHBIX PELIETOPOB U UX CYyOBEIHHUII.
Mexanu3m aktuBaluu peuentopa. Kinaccuukanus ryTaMaTHBIX pelenTopoB.

XeMoBO30ynuMBbIE KajbliMeBble KaHaibl. Pernentopel mHo3utonTpudocdara um puanoauna. Jlpa
KJlacca pernenTopoB. MexaHu3M AeHCTBHSA perieTopa - Ono(pu3nuecKast 1 MOJICKYJIIpHask MOJIEIH.

CyObeMHUYHBINA COCTaB XEMOPELIENTOPOB.

Mexanopeuentopsl. OCHOBHBIE  XapaKTEpHCTHUKM  MexaHopeuentopoB. [IpuHium — paGoTsl
MEXAaHOPELENTOPOB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)



ObopynoBaHue, HEOOXOMUMOE ISl TPAKTUYECKUX 3aHATHI: yueOHast ayAuTOPUS, OCHAIICHHAS
KOMITBIOTEPOM M MYJITUMEIUHHBIM 000pyI0BaHNEM (TIPOCKTOP, 3BYKOBasi CUCTEMA).

ObecrieueHue caMOCTOSITENLHON pa0OThI: HayuyHO-OMONIMorpadguyeckue u nareHTHbIE 0a3bl TAHHBIX B
obnactu pU3NKO-XUMHYECKOH OMOJIOTHH, TOCTYITHBIE 10 ceTH MHTepHeT B OeCIIaTHOM pEeXUME -
Science Citation Index (Web of Science), Medline (PubMed), Hayunas snextponnas 6ubimoreka
(H3B), Poccwiickas marentHas b/ ®I'Y OUIIC un amepukanckas narentHas bJ[ USPAFULL;
AIIEKTPOHHBIE aJipeca KPYMHbIX HAYYHBIX U3JaTEIbCTB, MPEI0CTABISIONUX JOCTYIT K TIOTHBIM TEKCTaM
TEKYIIUX U apXUBHBIM BBIITYCKaM 3THX KYPHAJIOB.

6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

basoBas kadenpa npenocraBiaseT IUTepaTypy

1. KO.A.OBunHHHKOB. brooprannueckas xumus. 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.

JomnonHurenbHas aureparypa

bazoBas xadenpa npeaocTaBiseT IMTeparypy

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 KirBac1.1 in the closed state. Science, v.
300, N 5627, p 1922-6, 2003.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nanHOM Kypce He mpeyCMOTPEHO UCIIONb30BaHHE NH(POPMAIMOHHBIX TEXHOIOTHIA 1
CHENHUaIN3NPOBAHHOTO IPOTPaMMHOTO obecrieueHus. st yacT 3anaTtuii motpedyercs Zoom. Google
Drive st noctymna kK MarepuaiaM Kypca. [I[puBeTCTByeTCsl Haln4ue BO BpeMsl 3aHATHIA
CcMapTPOHOB/HOYTOYKOB JIJISl YYaCTHS B UHTEPAKTUBHBIX YIPAKHECHUSX.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CTyneHT, W3ydYarolmMi JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJIETh OOIIUM IMOHITHUHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.



B pe3yabTaTe U3YyUCHHUA AUCHUIUIMHBI CTYACHT AOJIKCH 3HAaThb OCHOBHBIC ONPEACIICHUSA NUCHUIIINHBI,
YMETb IPUMCHATH IMOJTYUYCHHBIC 3HAHUA JId PCUICHUS PA3JIMYHBIX 3aa4.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIIICHUS BCEX 3aHATHUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHUILTHHE;
— BeJICHUS KOHCIICKTA 3aHSITUH;

— HANPSHKEHHON CaMOCTOSTEILHON PaObOTHI CTY/ICHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— TpopaboTKy y4eOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MPEIHA3HAYEHHBIX IJIs
CaMOCTOATEJILHOIO U3yUCHMUS];

— pelieHue 3a/1a4, IpeaIaracMblx CTYIEHTaM Ha 3aHATUSAX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOYHOM arTeCTaluu.

ITokazaTeneM BiajieHUs MaTEpPHAJIOM CIIYKUT yMEHHE Oe3 KOHCIEKTa OTBEYaTh Ha BOIIPOCHI 110 TEMaM
JUCIUTUINHEIL.

BaxHo noOuThCA MOHMMaHMS M3y4aeMOIo MaTepHaja, a He MEXaHHYECKOTo ero 3amoMuHaHus. [Ipu
3aTPyOHEHUN H3YYCHHUS OTACIBHBIX TEM, BOIPOCOB, CIEAYeT OOpamaTrhCsi 3a KOHCYJABTALUSMH K
[IPENoJaBaTeo.

Bo3MoxkeH npoMexyTOUHbIM KOHTPOJIb 3HaHUI CTYJEHTOB B BUJIE PELICHUs 3ala4 B COOTBETCTBUU C
TEeMaTUKON 3aHSTUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: buorexnonorus
npo¢ujib NOATOTOBKH: buomMeaunuHCKUE TEXHOIOTUN
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 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIE/I0BaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHbIE MPOOIEMBI, TIOJTy4aTh
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 CnocobeH uCnonb30BaTh CIICIUATU3UPOBAHHBIE
3HaHUSl QyHJIaMEHTAIBHBIX Pa3lesioB MaTeMaTHKH, (GU3UKH,
XUMUU ¥ OWonormm Il TIOCTAHOBKH M pPEUICHUS

Hay4HO-UCCJIEA0BATEIbCKUX 3a1a4y B obnmactu
OvonH)XeHEpUHU 1 OMOUH(POPMATHKU

[IK-1.3 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHUYeCcKue MOAEIM Ul OIHUCAaHMUA H3y4aeMbIX

SIBIICHUW W TPOIIECCOB, OIIEHWBATh Ka4eCTBO pa3pabOTaHHOM
MOZEIIN

[IK-2 CnnocoOeH caMOCTOSTEIEHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTO
KOJUICKTHBA OPTaHW30BEIBATh U MTPOBOIUTH
HAyYHbIC UCCIICIOBAHMS U MX alpoOaIiuio

[MIK-2.1 CnocobeH caMOCTOSTENFHO IUIAHUPOBATH U
MPOBOJUTH HAayYHBIE HCCIEIOBAHUS CAMOCTOSTEIBHO WU B
COCTaBe HAyYHOTO KOJIJIEKTUBA

[IK-2.2 CnocobeH mNpOBOAWTH anpoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIE0BATEIHLCKON paboThI MOCPEICTBOM
MyONMKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pepeHIuIx

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIeJOBATEIbCKUM U UCTIBITAaTEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,

CIICHHUAJIM3UPOBAHHBIMU ITAKETAMU ITPUKIIAAHBIX

MporpaMm) B U30paHHON MTPEIMETHOM 00IacTH

IMK-3.1 Tlonmmaer npuHOUNBI pPabOTHl HUCIONB3YEMOTO

00opynoBaHUs (crierMan3upOBaHHBIX MaKETOB
MIPUKJIAJAHBIX TPOTPAMM)
IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT

(MonenMpoBaHUe) € HCIOIb30BAaHUEM HCCIIEI0BATEIBCKOTO
00opynoBaHus (IIAKETOB MPUKIIAAHBIX IPOTPAMM)

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pesynprate um3ydeHus
00yJarouics JTOIDKEH:

JUCIUTUIAHEI

3HAThb:

«MonekynspHble

MEXaHU3Mbl MEMOPAaHHOTO  TPaHCIIOPTa»

- IOHATHE O TIPOHUIIAEMOCTH KJICTOYHOI MeMOpaHBbI;
- IPUHIUIBI CTPYKTYpHOH oprann3zanun ATda3z;
- MOJIEKYJISIpPHBIE MEXaHU3MBI [1€pe/laul HEPBHOI'O UMIIYJIbCa;

- IPpUHIUIT HeﬁCTBHﬂ HeﬁpOTOKCHHOB;

- CTPYKTYpYy M (DyHKLHIO HaTPHEBBIX, KaJbIIMEBBIX M KaJUEBBIX KaHAJIOB, ITyTAMAaTHBIX PELETITOPOB,

MEXaHOPELENITOPOB;

- MOJICKYJIAPHBIC MEXaHU3MbI OK301IUTO34.

yMeThb:

- IPUMCHATD IOJIYYCHHBIC 3HAHUA IUIA PCILICHUA HpO(beCCI/IOHaJII)HLIX W HAY4HBIX 3a1a4.

BJIAA€Th:

- HaBbIKAMH yCBOEHHUSI OOJBININX 00bEMOB HH(POPMAIUH;
- IOHSATHWHBIM aNIapaTroM B 00JIACTH MOJIEKYJIIPHBIX MEXaHH3MOB MEMOPaHHOTO TPAHCIIOPTA.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylleMy KOHTPOJII0

Bo BpCEMs TCKYIICTO KOHTPOJIA CTYACHT JOJDKCH YMCTh OTBCTUTDH HA CJICAYIOMIUC BOIMPOCHI:

CTpyKTypa HaTpUEBBIX KaHAJIOB.

ITorennman neHCTBHS.

S =

HpI/IHI_II/IH pa6OTI>I KaJIMCBBIX KaHAJIOB.

OnexkTpoBo30yarMble HaTpreBble kKaHanbl. [IpuHImn paboThI.

MOJ'IGKy.TISIpHLIe MCXAaHU3MBI aKTHBAallMM KaHAJIOB.
Kanuesnie kananel. Poib B nepeaaiuc HCPBHOTO UMITYJIbCA.




7. CTpyKTypa KaJueBbIX KaHAJIOB.

8. MonekynsipHble MEXaHI3MbI KaJHEBbIX aKTUBALIUU KaHAJIOB.

9. CrpoeHue mopsl KaIMeBOro KaHaja.

10. TTpuHIM N30MPaATETHHOCTH HOHOB.

11. Knaccudukaius KaIueBbIX KaHAOB.

12. brnokaTopsl KaJueBbIX KaHAJIOB.

13. bone3Hu, cBsI3aHHBIE C HAPYIIEHUM (DYHKIIMH KaJINEBBIX KaHAJIOB.
14. Kansruesslii kanain. CTpoeHue KaiabI[eBOro KaHaja.

15. CyObemuHUIIBI HOHHBIX KaHAJIOB.

16. Xnopubiit kanan. [IpuHIUT paboTHL.

17. CtpykTypa XJIOpHBIX KaHaI0B. MOJIEKYJIIpHbIE MEXaHU3MbI AKTUBALIUH XJIOPHBIX KaHAJIOB.
18. IIpoTOoHAaKTHBHUpYEMBIE KaHAIIbI.

19. [TIlpupomHble TOKCHHBI - HWHCTPYMEHTHI wmccienoBanusi. Kiaccudukammsa. CrpykTypa.
Ucnonp3oBanue.

20. JIeranpHble 103bI TOKCUHOB. TeTpoqoTOKCHH. barpaxoTokcuH. By TynMHHCTHYECKUIA TOKCHH.
21. CTpyKTypbl HEHPOTOKCHUHOB. BIIOKMpOBKa KaJIMEBbIX KaHAJIOB TOKCHHAMH CKOPITHOHA.
22. IIpecuHanTnyeckre HEHPOTOKCHHEI.

23. CTONOHSYHBIA TOKCHH.

24. TokCWHBI U3 72 KOOPHI.

25. TokCUHBI TAyKOB.

26. KOHOTOKCHHBEI.

27. IloTreHmuman qeUCTBHS.

28. OCHOBHBIE HOHBI KJIETKH.

29. KoHlUeHTpaluy HOHOB B KJIETKE U BHELIHEH CpeJie.

30. [enonsipuzanusi MEMOpPaHBI.

31. OcHOBHbIE HOHHBIE KaHAJIbI CHHANITUYECKOH 1ienu. Meaunatopsl. CHHaIC.

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

33. CuHanTh4veckas IIeab.

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

35. AKCOHBI U ICHAPUTHI.

36. MexaHu3M NpOBEACHNSI HEPBHOTO UMITYJIBCA.

37. MonekynspHbIe 0CHOBBI DK301IUTO3A.

38. OcHOBHBIE OENIKH IK30LUTO3A.

39. BU3HKYISIpHBIE pELENTOPBHI.

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

41. CaazpIBaromue OCJIKH.

42. MonexkymsipHbII MEXaHU3M 3K30IMTO3a - [Iar 3a I1aroM.

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

45. IoHOTpOITHBIE TUTAH/I-3aBUCHMBIE KaHAJIbI.

46. Metaborponabie GPCR-penentops.

47. AueTWIXOJIMH U aleTHIXOIUMHOBBIN perentop. CyObeAMHUIBI alleTUIXOIMHOBOTO PELenTopa.
48. MexaHu3M aKTHBALlUH aleTHIXOJUHOBOrO peuentopa. CallT cBA3bIBaHUS allCTHIXOJIMHA.
49. XemoB030ynumsIe xjopHble KaHaibl (peuentopsl [AMK u rumnuna).

50. OcHOBHBIE XapaKTEPUCTUKH IITyTAMAaTHBIX PELENTOPOB U UX CyObEANHULL.

51. MexaHu3M akTHUBAaIMHU DIyTaMaTHOTO pELENTopa.

52. Knaccuduxkauys nryTaMaTHBIX PELeNTOPOB.

53. XemM0oB0O30yIHMEbIE KaIbIIEBbIC KaHATIBI.

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

55. MexaHu3Mm JeiicTBHA peueTopa - Onogusndeckas U MOJICKYJISIpHAsT MOACTH.

56. CyObeIuHUYHBINA COCTAaB XEMOPELETITOPOB.

57. MexanopeuenTtopsl. OCHOBHBIE XapaKTEPUCTUKU MEXaHOPELEITOPOB.

58. IIpuHuHKI paboThl MEXaHOPELENTOPOB.



Bo Bpemst 3aHATHII MOTYT IPOXOANUTH MHTEPAKTUBHBIE OOCYKAEHUS B yaTax Kypca, 4To OyJeT sSBIAThHCS
JOMallHUM 33JaHueM. BO3MOXXKHO BBINOJHEHHE MAaTEHTHOTO IOHWCKA B KA4ECTBE CaMOCTOSITENBHON
3aauy. YCIEIIHOE BBINOJHEHUE BCEX 3aJlaHUM 10 KypCy U BBIIOJIHEHUE KOHTPOJIBHBIX CPE30B 3HAHUM
JTAET MPEUMYILECTBO Ha 3K3aMEHE.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

DnexkTpoBo30yAMMbIE HaTpUEBbIe KaHAIBL. [IpHHIUT paboTHI.
CrpyKkTypa HaTpUEBBIX KaHAJIOB.

MornekyinsipHble MEXaHU3Mbl aKTUBALIUU KaHAJIOB.

Kanuessle kaHansl. Posb B epenadye HEPBHOTO UMILYJIbCA.
[Torenunan neicTeus.

[TpuHIMn paboThl KaINEeBBIX KaHAJIOB.

CrtpyKTypa KaJnueBbIX KaHAJIOB.

e AN O M

MonekynspHble MEXaHIU3MbI KaJIHEBbIX aKTUBALIUU KaHAJIOB.

9. CrpoeHue mopsl KaIMeBOro KaHaja.

10. TTpuHIMT N30MPATETHHOCTH HOHOB.

11. Knaccudukaius KaIueBbIX KaHAIOB.

12. brokaTopsl KaJueBbIX KaHAJIOB.

13. bone3Hu, cBsI3aHHBIE C HAPYIIEHUM (DYHKIINH KAJINEBBIX KaHAJIOB.
14. Kansruesslii kanan. CTpoeHue KaiabI[MeBOro KaHaja.

15. CyObemuHNIIBI HOHHBIX KaHAJIOB.

16. Xnopubiit kanan. [IpuHIAT paOOTHL.

17. CtpykTypa XJIOpHBIX KaHa10B. MOJIEKYyJIIpHbIE MEXaHU3MbI AKTUBALIUH XJIOPHBIX KaHAJIOB.
18. IIlpoTOoHaKTHBHUpYEMbIE KaHAIIbI.

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

20. JIeranpHble 1036l TOKCUHOB. TeTpoaoTOKCHH. barpaxoTokcuH. By TynMHHCTHYECKUIA TOKCHH.
21. CTpyKTypbl HEHPOTOKCHHOB. BIIOKMpOBKa KaJIMEBBIX KaHAJIOB TOKCHHAMH CKOPITHOHA.
22. IIpecuHanTHyecKkue HEHPOTOKCHHEI.

23. CTONOHSYHBIA TOKCHH.

24. TokcuHBI U3 51112 KOOPBI.

25. TokCHHBI TAyKOB.

26. KOHOTOKCHHBEI.

27. IloreHmman qeUCTBHS.

28. OCHOBHBIE HOHBI KJIETKH.

29. KoHlLeHTpaluy HOHOB B KJIETKE U BHELIHEH CpeJie.

30. [enonsipuzanusi MEMOpPaHBI.

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

32. [locTcunanTtuueckas MmemOpana. [Ipecunantuueckas MemOpaHa. Perienrtopsi.

33. CuHanTh4veckas 1Ieib.

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

35. AKCOHBI U ICHAPUTHI.

36. MexaHu3M NpPOBEACHNSI HEPBHOTO UMITYJIbCA.

37. MonekynspHbIe 0CHOBBI DK301IUTO3A.

38. OcHOBHBIE OENIKH IK30LUTO3A.

39. BU3HKYISIpHBIE pELENTOPBI.

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

41. CaazpIBaromue OCJIKH.

42. MonexkymnsipHbII MEXaHU3M 3K30IMTO3a - [Iar 3a I1aroM.

43. TpancmemMOpaHHBIE PELETITOPHBIE CUCTEMBI, COCTOSIINE U3 HECKOJIBKUX CyObeANHUL.
44. Meanatopbl XeMOBO30yIHMBIX PELEITOPOB.

45. oHOTpOITHBIE TUTAH/I-3aBUCHMBIE KaHAJIbI.



46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.

Mertaborpornasie GPCR-penenTops.

ANETUIXONMUH U alleTUIXOJIMHOBBIN perenTop. CyObeqMHUIIBI AlETUIXOINHOBOTO PELenTopa.
MexaHU3M aKTHBAIMH alleTHIIXOJIMHOBOTO perientopa. CailT CBsI3bIBaHUS alleTHIIXOINHA.
XeMoB030yuMbIe XJI0pHBIe KaHaibl (perentopbl TAMK u mvnmHa).

OCHOBHBIE XapaKTEPUCTUKU TIIyTaMaTHBIX PELENITOPOB U UX CYObEANHUIL.

MexaHI3M aKTHBAIMH NIyTaMaTHOTO PEeLENTopa.

Kraccuduxarys ryTaMaTHBIX pelienTOpOB.

XeM0oB030yJMMbIe KaJIbI[HEBbIC KaHAIIBI.

Penentopsl nnozutontpudocdara n ppanoquHa. /[Ba kiacca penenTopos.

Mexanu3m AeHCTBHA perieTopa - Onopu3ndeckast 1 MOJICKYJIsIpHas MOJIEIH.
CyOBbeIMHUYHBIN COCTaB XeMOPELEITOPOB.

Mexanopenentopsl. OCHOBHBIE XapaKTEPUCTHKH MEXaHOPELIENTOPOB.

[TpuHIMI paboThl MEXaHOPELIENTOPOB.

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

buner No2
Honodopsr

Buer Ne3
DK301IUTO3 U DHIOLIMTO3.

buner Ne4
AT®a3sl - IPUHLHUIIBI CTPYKTYPHON OpraHU3aI[ul

bunet Ne5
[Iepenaua HEpBHOIO UMITYJIbCA.

buner Ne6
HeiipoTokcunsl.

buner Ne7
Harpuessle kanabl

Buer Ne8
Kanpiuessie kaHaibl

Buer Ne9
Kanuesnie kaHaabl

Buner Nel0
I'myramaTHBIE perienTopsl

buner Nell
MexaHopenenTopsl.

Buer Nel12
MornekynsipHble MEXaHU3MbI DK30IHTO3A.

Kpurepun onennBanus



Onenka ommyao (10 OamnoB) - BBICTABIISIETCSI  CTYACHTY, I[TOKa3aBIIEMY BCECTOPOHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YeOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3a7a4, CBOOOTHOE U PaBUIbHOE 0OOCHOBAHHE
HNPUHATHIX PELICHAMN.

Onenka ommyHo (9 0amwioB) -  BBICTABISIETCS  CTYJACHTY, II0Ka3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka omm4yHO (8 OamwioB) -  BBICTABISETCS  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIBHOE 00OCHOBAHHE MPUHATBHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka xopouro (7 6ayuIoB) - BBICTaBIISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuall, TPaMOTHO H
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJy4YCHHbIC 3HAHWSA Ha MPAKTUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Onenka xopoio (6 6ayuIoB) - BHICTABISIETCS CTYACHTY, €CITH OH TBEPJIO 3HAET MaTephall, TPAMOTHO H
[0 CYLIECTBY M3JaracT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHMS HAa NPAKTHUKE, HO JOIYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.

Onenka xopomo (5 0aiIoB) - BBICTAaBISETCS CTYIACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepual,
IPaMOTHO M IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH IOJy4YEHHbIC 3HAHUS Ha NPAKTUKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUYECTBO HETOUHOCTEH.

OneHka ymoOBIETBOPUTENHHO (4 Oama) - BBICTABISETCS CTYACHTY, NOKa3aBlleMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieibl yueOHOW MpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIero oOy4eHus, U
MOJKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

Onenka ymoBieTBOpUTENbHO (3 Oama) - BBICTABISETCS CTYACHTY, NOKa3aBlleMy (parMEHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbBHOCTH B H3JIOKEHHHM IPOrPaMMHOrIO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3jesiaMH y4eOHOW porpaMmbl, HEOOXOAUMBIMHE JUTS TaJIbHEHIIEro o0ydeHus U
C TPYZIOM IIPUMEHSET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.

OneHka HEeYIOBIETBOPUTEILHO (2 6ajuia) - BEICTABISIETCS CTYIEHTY, KOTOPBIN HE 3HAeT OoiblIeii yacTu
OCHOBHOTO COAEp)KaHUs y4eOHON IpOorpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX NPUHIHUIIOB 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 IUCLUILIUHBI, JOIycKaeT rpyOeiimue omuOKy B (GOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHHUS THIOBBIX MPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[Ipu npoBeneHun ycTHOro sk3ameHa oOydaromemycs npepoctasisercs 30 MUHYT Ha HOATOTOBKY.
Ompoc oOyuatomerocs 1o Oujery Ha YCTHOM »OSK3aMEHE HE JIOJDKEH IIPEBBIIIAaTh OIHOTO
aACTPOHOMMYECKOTO Yaca.



