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. Ileab u 3a1a4n JTUCHUILIHHBI

1. Heasn:

PaCCMOTpeTB AKTYaJIbHbIC HpO6H€MBI KJIETOYHOMU 6I/IOJ'IOFI/II/I, SKCIICPUMCHTAJIBHEBIC
moaAxoabl, a TakKXE MCTOAbI BHU3YyaJIM3allMKM W  aHAJIMW3a KIOYEBBIX IIapaMETPOB
KU3HCACATCIIBHOCTHU KIICTOK M UX CUCTEM.

3agauy JTUCHUILINHDI:

1. Oxapakrepu3oBaTh HambOojee BaKHbIE MPOOJIEMBI COBPEMEHHOH KIETOYHOW OWUONOTHH |
METOI0JIOTUYECKHE TIOIXO/IbI UX PEIICHHUS;

2. PaccMoTpeTh COBpPEMEHHBIE METOIbl BH3yalM3allMd BHYTPUKICTOUHBIX CTPYKTYp H
IIPOIIECCOB;

3. CdopmupoBaTh TpEACTaBICHUS OO0 WCIMOJIB30BAHUN SKCICPUMEHTAIBHBIX IOJX0J0B B

U3YYCHHUH KIIETOK U HX CHCTEM.

VYuebublii kypc «CoBpeMeHHbIE MPOOJIeMbl KJIETOUYHOW OHOJIOIMU» IOCBSILEH AHAIU3Y
TEKYIIMX TEHICHIMA pPa3BUTHs KIeTOuHOW Omonornu. KimroueBoi pasmen Kypca 3arparuBaet
BOIIPOCHI CTPYKTYPHO-(DYHKIIMOHAIBHOTO YCTPOMCTBA KIETOK, X OTIEIBHBIX KOMIIAPTMEHTOB H
MEXaHU3MBI TOJICP)KAHUS HMX JKU3HEACSITEIBHOCTH B XOAE PAa3BUTHA W TP BO3JICHCTBHUU
pa3MyHBIX (U3UKO-XMMHUYECKHX (DaKTOpOB BHEKIETOUHOU cpenbl. Kpome Toro, yriy0ieHHO
paccMaTpuBalOTCd COBPEMEHHBIE METOJOJOTUYECKHE MOJXOJbl, AKTUBHO HCIOJIb3YeMbIe B
mutoiorud. HaGop 3THX TOAXOJ0B OUYEHb IIMPOK M IO3BOJIIET KOMILUIEKCHO MOJOWTH K
pacmm@ppoBKe MOJIEKYJISPHBIX MEXaHW3MOB (YHKIIMOHMPOBAHMS KIETOK M HUX CHUCTeM. B
YaCTHOCTH, B JIaHHOM KYypCE€ pacCMaTpPHBAIOTCA TEOPETUYECKHE M TPAKTUYECKHE OCHOBEI
UCIIOJIb30BAHUS DJICKTPOHHOW, 30HJIOBOM, BBICOKOpA3peIIAIOIIeii JTa3epHOH CKaHWPYIOIIECH
MUKPOCKOTIMY U JIPYTUX METOJOB ISl PEIICHHs] KOHKPETHBIX 3a/1a4 COBPEMEHHOW LUTOJIOTHH.
[Ipu 5TOM, BaKHBIM aKIEHT JeNaeTcsi Ha BONPOCAX MOATOTOBKH OMOJOTMYECKOro MaTepHhaja
JUI TIPOBEJICHHSI TOTO, WM WHOTO IUTOJIOTHYecKoro ananmm3a. CopepikaHue IUCHUIUIMHBI H
00beM MaTepuana, MPUBEACHHOTO B JICKIIMOHHOM Kypce U Ha CEMUHAPCKUX 3aHATUSX, TIPU3BAHbI
MO3HAKOMHUTH CTYJCHTOB, KaK OyIyIIMX HAYYHBIX paOOTHHKOB, C aKTyaJIbHBIMHU MPOOIEMaMH U
METO/aMH, UCIIOJIb3YEMbIMH B KJIETOYHOM OMOJIOTHH.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Jluctumumaa «COBpEMEHHBIE MPOOJIEMBI KIETOYHOW OWOJIOTHH» OTHOCHUTCS K YacTH,
dbopMupyeMoil yaacTHUKaMH 00pa30BaTEIbHBIX OTHOIICHHA.

2.2. lns n3y4yeHUs JaHHON y4eOHON AMCUUIUIMHBI HEOOXOIUMBI 3HAHUS, YMEHHUS U HaBBIKH,
dopMupyemMble TPEAIECTBYIOUIMMH JUCHUIUIMHAMU Y4e€OHBIX MporpaMM OakajiaBpuara,
U3ydyeHHe Marepuana JUCLUIUIMHBI Oa3upyeTcss Ha 3HaHWAX, I[OJIYYEHHBIX B Kypcax
OpraHMYECKON M HEOPraHMYecKOM XHUMHHU, QU3UKH, OMOXMMHH, METOJOB MOJIEKYJISPHO-
TeHETUYECKUX HUCCIIe0BAaHUM, MOJIEKYISIpHOH OMODU3UKI

2.3. TlepeueHb MocneAyOMHX YI€OHBIX JUCIUTUIHH, IS KOTOPBIX HEOOXOAMMBI 3HAHUS,
YMEHUS M HaBbIKH, (hOpMUpyeMble JaHHOH yueOHO! aucuuminHoi: [IpenaunioMHas npakTika,
B TOM YHCJIe HAyYHO-HCCleloBaTeNbcKasi paboTa, BHIIOJIHEHNE MaruCTepCKOi JuccepTaliu.

1. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHHWSA JUCHUITJIMHBI
IIporiecc OCBOEHMS AMCHUIUIMHBI HalpaBlieH Ha (OpPMUPOBAHHE KOMIIETEHIMH B
coorBerctBu ¢ ®I'OC BO u OIl BO mo manHomy HampaBieHuro moxarotoBku 06.04.01
«buonorusy», npopumis «bruotexHoa0rHs 1 OMOMH(OPMAIIIOHHBIE CUCTEMBI) .



[1IK-1: CrmocobeH ocCymecTBIATh HAyYHO-HCCIENOBATEIbCKYIO JAEATEIbHOCTh IO PELICHUIO
byHIaMEHTAIBHBIX M TPHUKIAAHBIX 3a7a4 B 00JacTH  (PU3UKO-XMUMHUUYECKOW OHOJIOTHH,
OMOTEXHOJIOTHH, OMOUH(DOPMATUKH U CMEKHBIX JTUCIUILTAH

[1K-2: Cnoco0OeH HCIob30BaTh COBPEMEHHBIE METO/IBI M DKCILTYaTUPOBATh MPOPECCUOHATBHOE
o0opyIoBaHUE Il BBINIOJHEHUS SKCIEPUMEHTAJIBHBIX HCCICIOBAHUNA B 00JIACTH (PU3UKO-
XUMHYECKON OMOJIOTHH, OMOTEXHOJIOTUH, OMOMH(DOPMATHKU U CMEXKHBIX TUCIHILUIMH; a TaKXke

omnpeneneHuss  OMOJOrMYecKod  0Oe30MacHOCTH  NPOAYKIMH  OMOTEXHOJOTHYECKHX U
OMOMEIMIMHCKUX IPOM3BOJCTB  KOHTPOJIA  OKPYXKAIOLIEH cperbl M 3KOJIOIMYECKOro
MOHUTOPHHTA

IlepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00YUYE€HUsI 10 TUCHUILJINHE, COOTHECEHHBIX €
HHAUKATOPAMHM JOCTHKEHUSI KOMIeTeHIH

KoMmnerenuus HNuauxaropsl Pe3yabTaThl 00yyeHus1
KOMIIeTEeHIUI
ITK-1: HJIK nk 1.1 3HaTh: IUTOJIOTMYECKUE U MOJIEKYISIPHbIC
Cnoco0OeH OCyIIeCTBIATh | 3HAET MEPCTIEKTUBBI | MEXaHU3Mbl (PYHKIIMOHUPOBAHUS KIIETOK B
HAyYHO- MEKIUCIATUTHHAPHBIX UX pa3BUTUM W BO B3aUMOJICHCTBHU C
HCCJIEIOBATEIbCKYIO WCCJICTOBAaHUM, OCHOBHBIC | IPYTMMH KJI€TKaMH U (hakTopamu BHEIIHEH
JeSITeTbHOCTD 10 | TOHATHS, UJICH, | CPEbI.
PEIICHHUO JOCTHKEHUS U | YMeTh: UCHOJB30BaTh MOTYYCHHbIC 3HAHUS
byHIaMEHTATBHBIX U | COBPEMEHHBIC B CBOEH MPAKTHUYECKOU NS TETHHOCTH.
NPUKIAIHBIX  3a/Jad B | HallpaBJlIeHUs  pa3BUTHs | Bnagers: 3HaHUAMH O  COBPEMEHHBIX
obmactu ¢u3uKo- | HU3HKO-XUMHUIECKOH TEHICHIHIX pa3BUTHS KJICTOYHOM
XMUMHUYECKOH  OuoJioruu, | OMooruu, OHOJIOTHH.
OMOTEXHOJIOTHH, OMOTEXHOJIOTHH,
OnonHGOPMATHKN U | OnonHdopmMaTUKH u
CMEXHBIX JTUCIUILINH CMEKHBIX JVICLIUATUINH,
OCHOBHBIE
METOI0JIOTUYECKHE
HOAXOABI M METOJbI
peneHus 3ama4 o
TeMaTuKe HAyYHBIX
VCCIIEOBAHUI
HIK k1.2 3HaTh:  OCHOBHBIE  METOJIOJIOTHYECKUE
YMeer WCIONb30BaTh B | MOIXOABI B PEIICHUH MPOOJIEM KIIETOYHOM
npodeccuoHaTbHON 6uosioruu.
JeSITeTbHOCTH YMmerb: UCTIOJIb30BaTh COBpPEMEHHBIC
COBpPEMEHHbBIE METO/Abl  M3Y4YeHUs  KJIETOK U  HX
[IPEACTaBICHUSA O | KOMIIOHEHTOB B CBOEW NpodeccuOoHaATBHOM
npolieccax NeSITeIbHOCTH.
KU3HENEATEIFHOCTH  Ha | BmameTs: mpueMamMu — KIIACCHYECKHX |
BCEX YPOBHSX | COBPEMEHHBIX ~ METOZOB  MCCIIEJOBAHUSA
OpraHu3aIiH KJIETOK U HX CHCTEM.
OMOJIOTHYECKUX  CHUCTEM,
MPaBUIHHO CTaBHTh
3a71auu UCCIIEIOBaHMS,
000CHOBBIBATH
aKTyaJbHOCTb, HOBHU3HY,
TEOPETUIECKYIO u
PaKTUYECKYIO
3HAYMMOCTD




HUcciaeca0BaHusl, BLI6HpaTB

H MPUMEHSATD
KJJacCUYECKHe n
COBpPEMEHHBIC METO/IbI,
MPOTHO3UPOBATH
MEePCIEKTUBBI
NaIbHEHIITNX
HCCIIeIOBaHUM

UK k13 3HaTh: OCHOBHEIE TIPUHIIUIIBI
Bnaneer  norukoil W | ”HPOPMALMOHHO-TTIOMCKOBBIX CUCTEM,
TEPMHUHOJIOTUYECKUM MIPUEMBbI paboThI c HAay4YHOMU u
arrapaTom HAyYHOTO | METOAMYECKOH JHUTeparypel B 00JacTH

HCCIICOOBaHUs, IMPUECMaMU

MOJIEKYJIIPHOM UMMYHOJIOTHH.

opranu3any paboThl 1O | YMETh: OCYHIECTBISATh IIOMCK HAay4yHOU
coopy, aHaJIN3Y, | IUTEPaTypsl IO TEME HCCIEIOBaHMs, €€
IIPOBEJCHUIO Hay4HBIX | pedepupoBaHue.
uccienoBaHuii 6uocucreM | Brangers: HaBbIKaMU UCIIOJIb30BaHUs
c ucrosb3oBanueM | mpukiagaHoro [1O u 6a3 qaHHBIX HANUCAHUS
COOTBETCTBYIOILUX u odopmieHus pedepaToB, INOATOTOBKU
METOJIOB,  MPUKIATHOIO | JOKJIAJ0B M MaTEpUajoB K IPE3EHTALUSAM
I1O u 6a3 naHHBIX 110 OIPEJEICHHBIM TEMaM.
[1K-2 HJIK ik 2.1 3HaTh: TMpaBWIa U MNPUHIMUIBL PaOOTHI
CriocobeH  uCHoib30BaTh | 3HAET IIpaBuJIa U | 1pubopoB u o0opynoBaHus,
COBPEMEHHBIE METOJIbl U | MPUHIUIIBI paboThl | pyHIaMEHTaIbHBIE M MPUKIIAIHBIC ACTIEKTHI
9KCILIyaTUPOBATh npubopoB U | QU3UKO-XMMHYECKHUX, OMOXMMUYECKHUX,
npodeccuoHaIbHOE 000opyI0BaHus, MOJIEKYJIIPHO-TEHETUUECKUX,
o0opyaoBaHue i | yHIaMeHTalbHbIe U | UMMYHOJOI'MYECKHX, OMOTEXHOJOTHYECKUX,
BBITIOJTHEHUS IIPUKIIAIHBIE acTeKThl | OMOWHKECHEPHBIX,  OMOMH(POPMAIMOHHBIX
JKCIIEPUMEHTAIIBHBIX (bU3UKO-XUMHUYECKUX, METOJI0B MCCIIEI0OBAHUS JKUBBIX CUCTEM.
UCCIIEIOBaHUM B 001acTh | OMOXMMUYECKUX, YMmeTs: HCII0JIb30BaTh COBPEMEHHBIE
(U3UKO-XMUMHUYECKON MOJIEKYJISIPHO- METOABl  M3Y4YEHMs]  KJIETOK M HX
Ouosoruu, T€HETHYECKHUX, KOMIIOHEHTOB B CBOEH NpogeccCHOHaTbHON
OMOTEXHOJIOTHH, MMMYHOJIOTHYECKHX, JESATEIBHOCTH.
O6ronHpOpMaTUKH U | OMOTEXHOJOTUYECKUX, Bnaners: HaBblkaMu paOOTHI Ha Mpubdopax,
CMEXHBIX JUCHMIUIMH; a | OMOMH)KEHEpPHBIX, UCTIONIb3YEMBIX JJISi MPOBEIACHUS (PU3UKO-
TaKXKe onpeneneHus: | OMOMHGOPMAITHOHHBIX XUMHYECKHUX, OMOXUMUYECKHX,
Ouonornyeckoi METOJOB  MCCIEN0BAaHUS | MOJIEKYJISIPHO-T€HETHYECKUX,
0€30MacHOCTH MPOAYKLHUHU | )KUBBIX CHCTEM, KOHTPOJII | MMMYHOJIOTUYECKUX  HCCJIENOBAaHUN U

OMOTEXHOJIOTHYCCKUX n

OMOMEIUIIMHCKUX
MIPOU3BOJICTB KOHTPOJIIS
OKpYyXarolmen cpeapl |
HKOJIOTMYECKOTO
MOHHTOPHHTA

Ka4yecTBa CBIPbSl, | OMOMH)KEHEPHBIX paboT.
NPOAYKINH,  IPOIECCOB
OMOTEXHOJIOTHYECKHX U
OMOMEINITMHCKUAX
POU3BOJICTB

HJIK 11k 2.2 3HaTh: COBPEMEHHBIE JKCIEPHUMEHTAJIbHbIE
YMeer HCMONB30BaTh B | METOABI aHANIM3a OMOJOTMYECKH aKTHUBHBIX
npodeccuoHanbHOM BEILIECTB, CTPYKTYpPBI nu byHKIIUN
JeSITeTbHOCTH O6MONOIMMEPOB, KyJIbTUBUPOBAHUS |
COBpPEMEHHbIE OLICHKA COCTOSHHSL JKUBBIX  OOBEKTOB,
HKCIIEpUMEHTAIbHbIE KOHCTPYMPOBAHMSI, CO3JIaHHSI MOJIEKYJISIPHO-
METOJIBI aganm3a | OMOJIOTHYECKUX 0a3 JaHHBIX.

OMOJIOTUYECKH aKTUBHBIX
BEIIECTB, CTPYKTYpBl H

YMeTh: UCTIONB30BaTh MOTYYCHHBIE 3HAHUS
B CBOEH NMPOECCHOHATHHON IEATETLHOCTH.




GyHKIMA OHOTIOIMMEPOB,
KYJIbTUBHPOBAHHUS u
OIICHKH COCTOSIHHS YKHUBBIX
00BEKTOB, TI'€HETHYECKOI'O

KOHCTPYHPOBAHUS,
CO3MaHMSI  MOJICKYJISIPHO-
OMOJOrHYECKUX 0a3
IaHHBIX; METO/IBI 51
MOPSIJTOK KOHTPOJIS
KadyecTBa MPOTYKITUT
OHMOTEXHOJIOTHYECKUX  H
OMOMEIUIIMHCKHUX
IIPOU3BO/ICTB,
OKpYXKarolle cpeapl |
9KOJIOTHYECKOTO
MOHHUTOPHHTA, METO/IBI
MaTeMaTH4YECKOMN

00pabOTKN 3MIMPUYECKUX
pE3yJIbTaTOB

Biazers: MeTonaMu aHaign3a OHMOJIOrHYECKH
aKTUBHBIX BEUIECTB, CTPYKTYPHI U (QYHKIIUU
OHOIIOIMMEPOB, KYJIbTHBUPOBAHHS u
OILICHKHN COCTOsIHUA JKUBBIX 06’bCKTOB
KOHCTPYHPOBAHHMS, CO3aHHsI MOJICKY/ISPHO-
OMOJIOTHYECKUX 0a3 JaHHEBIX.

HIIK 1k 2.3
Brnaneer HaBbIKaMU
poheccuoHaIbHOTO
MBIIUICHUSI, TPOBEICHUS
HAay4YHBbIX HCCJICIOBAHUMH,
UCIIBITaHUH, 0TOOpa Mpoo,
IIOJIEBBIX U J1a0OPaTOPHBIX
AQHAJIU30B, HCIOJB30BaHUS

COBPEMEHHOTO
o0opynoBaHus TUIS
UCCJICIOBAHUS
MaKpOMOJIEKYJ, aHalu3a
JKUBBIX CHCTEM,
MOJIEKYJISIPHO-

OMOJOTHYECKUX JAHHBIX,
CO3JIaHUS
OMOMHKEHEPHBIX
00BEKTOB,  OMpeJeNIeHUs
OMOJIOTUYECKOM
0€30ITacHOCTH
OMOTEXHOJIOTHYECKON |
OMOMEIUITMHCKON

MPOIYKIIUH

3HATh: TPUHIUIBI PAOOTHl COBPEMEHHOTO
o0opynoBaHus IS HCCIIeJOBaHUS
MaKpOMOJICKYJI, aHaJiiu3a >XUBBIX CHCTEM,
MOJIEKYJIIPHO-OMOIOTHYECKUX JIaHHBIX,
CO3l1aHHUS  OMOMH)KEHEPHBIX  OOBEKTOB,
onpeaceHus OMOJOrHYECKOMH
0e30IIacHOCTH  OMOTEXHOJOTHYECKOH |
OMOMEIUITMHCKOM PO TYKITHH.

YMeTb: MCHONB30BaTh MOJYyYECHHBIE 3HAHMS
B CBOEH PO eCCHOHAILHON JAeATEIHHOCTH.
Bnaners: HaBEIKAMHU HCIIOIL30BaHUS
COBPEMEHHOTO o0opynoBaHus TSt
WCCTEOBAaHUSI ~ MaKpPOMOJIEKYJ,  aHallh3a
JKUBBIX CHCTEM, MOJIEKYJIIPHO-
OMOJIOrHYECKHX JIAHHEIX, CO3JaHus
OMOWHXKEHEPHBIX OOBEKTOB, OINpeAEIEHUS
OMOJIOTHYECKOI 0e30IMacHOCTH
OMOTEXHOJIOTUYECKONM W OMOMEIUIIMHCKOMN
MPOJYKLIUH.




O0BneM TUCIHMILIMHEI COCTABJIAET 3 3a4eTHLIX equHUunbI, 108 yacos.

IV.COAEPKAHUE U CTPYKTYPA JUCHUITJIMHBI

W3 HUX peanu3yeTcs ¢ MCIOJIb30BaHUEM 3JICKTPOHHOTO O0YyUYCHHS M JUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TeXHOJIOTHI He MeHee 20% JacoB OT
ayTuTOpHOM paboTsI (6 9acoBs).

®opMa IPOMEKYTOUYHOM ATTECTANUM . SK3aMEH.

4.1 CoaepsxkaHue IMCUMIUIMHBI, CTPYKTYPHPOBaHHOEe IO TeMaM, ¢ yKa3aHHEM BH/JI0B Y4YeOHBIX 3aHATHI M OTBEAEHHOr0 HA HUX
KOJIMYECTBAa aKaJeMHUYeCKUX YaCOB

Ne Paznes nucuuminHbI/ TEMA = Buner yaeOHO paboThI, ®opMa TeKylIero
n/H 2 BKJIIOYAsl CAMOCTOSITENIbHYIO pa0OTy 00y4aromuxcs, | KOHTPOJIA
= E MPaKTUYECKYIO MOATOTOBKY U TPYIAOEMKOCTh ycneBaemMocTu/
g 9 (B yacax) dopma
g g IPOMEKYTOYHOI
T3, KoHnrtakTHas paboTa npemnogaBaress ¢ =
= e 2 arrecTauuu
=S 00yJaromuMucs =
@ 2w ) (mo cemecTpam)
S < =
o = ®
ol & = e S M
5 Z ; S Jexuusi | Cemunap/ KoncyabTanus 5 8
gl 5 =2 IpakTHYecKoe, S g
V| 9 N o JadopaTopHoe S =
O A = = 3aHsiTue/ O =
1 2 3 4 5 6 7 8 9 10
1 Tema 1. [IpoOaembl U METOABI U3YUEHUS
CTPYKTYpHO-() yHKIIMOHAJIbHBIX CBONCTB 6 54 20 20 i 14 Pedepar
KJIETOK.
2
Tema 2. YacTHbIE BOMPOCHI IIUTOJIOTHH. Pedepar
pocet 1 6| 46 16 16 . 10 dep




4.2 TlnaH BHeayTUTOPHOM CAMOCTOSITEIbHOM PadoThl 00YYAKOIIUXCSI 110 JUCIHIIJINHE

Cemectp

Ha3zBanue paznena, TeMbl

CamMocTosiTenpHas paboTa 00yJaroMIuXCsl

Bug camocrostensHON paboOThI

Cpoxku
BBITTOJTHECHUS

TpynoeMkocTs
(uac.)

O1eHOYHOE
CPEICTBO

Vuebno-
METOAMYECKOE
obecrieueHue
CaMOCTOSATEIBLHOM
paboThI

Tema l.
[IpoGnembr u  MeTOABI
U3YYCHHSI  CTPYKTYPHO-
(GyHKIMOHATBHBIX

CBOWCTB KJIETOK.

[TonroroBka K  NPAaKTHYECKOMY  3aHATHIO  C
HCIIOJIb30BAHUEM PEKOMEHYEMBIX MHTEPHET-PECYPCOB.
Hanucanue pedepatoB mno Ttemam: «Bo3moxkHOCTH
METOJI0B BBICOKOPA3pEIIarONICH KOH(OKaIHHOH
MuKpockonuny, «Mcnone3oBanue merona Patch-clamp
B HeiipoOmonorum», «AMONTO3 W METOIBI  €ro

nneHtTudukanumy. [loaroroska noknana u npeseHTammu 10
TeMe pedepara.

2 Henenu

Pedepar
Hoxnan

Pa3zgen 5 a-r

Tema 2. YacTHbIE
BOIPOCHI ITUTOJIOTHH.

[lonrotoBka K HPAaKTHUYECKOMY  3aHATHIO  C
HCII0JIb30BAaHUEM PEKOMEHYEMOM JIUTEpaTyphl.

CamocrosiTenbHOe U3y4EHUE TEOPETUYECKOTO
Matepuaia no ompocaM: «lluroxumuueckue mapkepsl
muddepeHIIMPOBKH  HEWpoHOB U B-mumdormrosy,
«BHYTpHKIETOYHBIN TPaHCIOPTY, «BTtoprnuHnblie
MECCEH/IKEPHl -  BHYTPHUKJIETOYHBIE  CUTHAJIBHBIC
MoJIeKynbl», «Llutockener knetku», «MUTOXOHAPUU U
anonTo3  KJIeTKH», «KOMIOHEHTBl MEXKJIETOYHOTO
MaTpukca M ero  3HadeHue», «KOMIOHEHTHI
MEXKJIETOYHOIO  MaTpukca W €ro  3Ha4yeHHe,
«MomnekynspHble  MEXaHU3Mbl  (YHKIIMOHUPOBAHUS
MOTEHIMAI-3aBUCUMBIX M JIUTaHJ-3aBUCHUMbIX HOHHBIX
KaHaJoBy», «MexaHu3Mbl MOTEHIIMAI-3aBUCUMOTO H

JIMTaHA-3aBUCHUMOI'O 3K30IIUTO3a)».

2 Henenu

Pedepar
Jloxman

Paznen 5 a-r

OO0t 00peM caMOCTOSTEIBHON pabOTHI O TUCIHITIHHE (Jac) - 24

N3 Hux o0beM caMOCTOSTEIbLHOU pa6OTLI C HCIIOJIB30BAHUEM DJJICKTPOHHOI'O O6y‘ICHI/IH )51

JMICTAHIIMOHHBIX 00pa30BaTELHBIX TEXHOJIOTHH ("ac) - 24




4.3 ConepxaHue y4eOHOIro MaTepuasa

Tema 1. [Ipo0sieMbl M1 MeTOABI U3Y4YEHHUS CTPYKTYPHO-(PYHKIMOHAIbHBIX
CBOMCTB KJICTOK.

Mertonbl u3ydeHUsl KIETOK U CYyOKJIETOUHBIX CTPYKTYp: 3JEKTPOHHO-MUKPOCKOIIMYECKHE,
IU(QpPaKIMOHHBIE, PE30HAHCHBIE W ONTHYECKHE. MEeTOIbl TMPOCBEYUBAIOMICH AJIEKTPOHHOM
MUKPOCKOIMM: (PUKcAlMid W IOJy4EHHE YJIbTPATOHKMX CpPE30B; HCIOJIb30BaHHE IUICHOK s
M3YyYeHHUS KOMIIOHEHTOB KJIETOK, BUPYCOB M HAJMOJIEKYJSIPHBIX KOMIUIEKCOB. HeratuBnoe u
MO3UTUBHOE KOHTpAacTUpoBaHUE OHO0OBEKTOB. Meton aBTopaauorpadguu. PaguoakTuBHOe
MeueHue OENKOB M HYKJIEHHOBBIX KHUCIOT. M3yuenue TpedduHra BHYTPUKICTOYHBIX OECIKOB.
Mertoa 3aMopaxuBaHUs-CKaiabiBaHusA. CKaHUpYOIas MHUKpOCKONHMs. BeicymmBanue oOpas3nos B
KPUTHYECKOW TOUKe. MUKPOAJIEMEHTHBIN aHaIu3 OMOJIOTHYECKOT0 MaTepHara.

CkaHupyromass 30HJOBas MMKPOCKOIIMS: CKAaHUPYIOILAs TYyHHEIbHas MMKpPOCKOIUS,
aTOMHO-CHJIOBAasE MHUKPOCKONHsI, BHOpAaIlMOHHAas AaTOMHO-CHUJIOBas MHUKpockomnus. KBaHToBas
MHUKPOCKOIHS MOJIEKYII.

OcHOBBI (TyOpeCclIEeHTHOH U JIa3epHOi KOH(POKaIbHON MUKpockonuHu. [lomydenue ranepen
BUPTYalbHBIX Ccpe30B u (opmupoBanue Z-crekoB. Dparmenrtanus 3-D wuzoOpaxkenuir mo
UTOXMMHYECKUM Mapkepam. Stimulated Emission Depletion (STED)-mukpockonus. Meton
Stochastic Optical Reconstruction Microscopy (STORM). OCOOCHHOCTH  MOJTOTOBKH
Ouonoruyeckoro Marepuana s koHgpokanbHoi Mukpockonuu. Meronq FRET (Fluorescence
resonance energy transfer), metonq FRAP (Fluorescence recovery after photobleaching). Merost
BU3yaJIM3allil CYOKJIETOYHBIX CTPYKTyp. Vcrnonb3oBanue Merona (IIyopecieHTHOH In-Situ
ruOpuIM3alMy AJIs BBISBJICHUS CIEUU(PUUECKUX T'eHEeTHUECKUX IO0CieqoBaTesbHOCTeH. MeTton
cellular compartment analysis of temporal activity by fluorescence in situ hybridization (catFISH) -
UCCIIeIOBAaHHE JMHAMHUYECKUX B3aUMOJEHCTBUI NOMYJSALMI HEHPOHOB, CBSI3aHHBIX C Pa3IMYHBIM
MOBEJICHHEM WJIM KOTHUTUBHBIMU (YHKIUSAME. VcciaenoBanne TMHAMUYECKUX MPOLIECCOB B KHUBBIX
KJIeTKax (PerucTparys HOHHBIX TOKOB M BELIECTB C MOMOLIBIO (IIyOPECILIEHTHBIX MapPKEPOB).

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

[MpenmymectBa ucronb3oBanust GFP u apyrux (iayopecueHTHBIX OeNKOB It M3y4YeHHS
JOKaMM3alMu U TpeQHuHra BHYTPUKIETOUHBIX OenkoB. IloHsATHE O MOJIEKYJSpHBIX Taiimepax.
"OmnacHele" ¢uryopeciieHTHbIE OCJIKH ¥ MX HCroib3oBaHue B murosorud u meaunmue (KillerRed-
Tepamnus).

Teopernueckne OCHOBBI ONTOI€HETHMKHM U €€ UCIOJb30BaHWE B HEHpOOMOJIOTHH.
MeMOpaHHBI ~ MOTEHIMAd  HEPBHBIX  KIETOK, JENOoJisipu3alus UM TUIepHoJspu3anus.
CBeTOUyBCTBUTEIIBHBIE HOHHBIE KaHaib! 11t noHoB Na™ u Cl. DiekTpodu3nonornyeckue MeTO bl
U3y4eHHs CBOMCTB MOHHBIX KaHaioB: patch-clamp-meron. I'eHernueckas MomuduKaIMs KIETOK,
UCCIIEYeMbIX C TOMOMIBIO JIa3epHOW MHKPOCKONMHUH. OTambl ONTOTCHETHKH: CO3JaHUE
TeHEeTUYECKOM KOHCTPYKLIMHU, BCTPOMKa KOHCTPYKLMHU B BHUPYCHBIE YACTHIIbI, BHECEHUE BHUpYCa B
MO3T U HapabOTKa OTCHHA, BCTPOHKa CBETOBOJA B MO3T JKUBOTHOTO, aKTHBAIMS HEHPOHOB IO
neiictBueM cera. [IpuMepsl UCIONB30BAaHUS ONTOTEHETUKH B HEMPOOHOIOrUn (0OTMEHa MPOOIEMBI
C JOJrOBPEMEHHOH  MaMsIThiO, HICHTUGHKANUS  (QYHKIIMOHAJIBHO  AKTHBHBIX  KJIETOK).
TepmoreneTnka - HOBBI CHOCOO BO3AEHCTBHS Ha HEpPBHBIE KIETKH. MeTOJbl H3y4eHHS
npoaudepanuy U 3anporpaMMUPOBAHHON THOEIH KIIETOK.

Tema 2. YacTHbIe BONPOCHI IUTOJIOTHH.

Bxnanx 1.6.H, mpodeccopa FO.I1. Ko3znoBa B n3yuenne 6momemMOpaH B HOpME W TATOJIOTHH.
IlepekucHoe OKHUCIIEHHWE JIMIUAOB W €ro 3HaueHue. KommapTmeHTanu3auus BHYTPEHHETO
COJIEP’)KUMOT0 KJIeTOK. buonornyeckue mMeMOpaHbl — Haunbosiee 00IIME CTPYKTYPHBIE AJIEMEHTHI
KHUBOM KIIETKU. XapaKTEepUCTHKAa MeMOpaHHBIX O€JKOB, JHUMHMIOB M caxapoB. Me3zomopduzm
JIUIIUIA0OB B OKCIICPUMCHTAJIIBHBIX MOJACJIBHBIX CHUCTEMAX. q)aKTOpI)I, ONpEACIIAIOINE TEKYUCCTh



ouosornuecknx MmemopaH. CTpyKTypHO-()yHKITMOHAIbHAS XapaKTEPUCTHKAa MEMOPaHHBIX OCJIKOB 1
CIOCOOBI UX pacroyiokeHus: B MemOpane. OTHONPOXOHBIE M MHOTONPOXOIHBIE O€IKH, MPodhuib
ruapodoOoHOCTH OeKoB. [ THKO3UIMpOoBaHue OCITKOB.

KoormepaTtuBHble CTPYKTYpHBIE MEPECTPOMKH KOMIIOHEHTOB OMOMEMOpaH. ACHUMMETPHS
MeMOpaH. [IpaBuiio TOMoIOrnYecKoi 3KBUBAaJICHTHOCTH OUOIOrHYecKuXx MeMOpaH. MoJeKkynspHbie
MEXaHU3Mbl TpAaHCIOpPTa BemiecTB dYepe3 MemOpanbl. CrocoObl TpaHCIOPTa MaKPOMOJIEKYII:
SHAOLMUTO3, 3K30LUTO3, TPAHCIUTO3 U HUX Ouonoruueckoe 3HaueHue. llyTm U MexaHU3MBI
BHYTPHUKJIETOYHOH COPTHPOBKM OenkoB. CHTHalbHbIE TENTUABI W CHUTHAIBHBIE YYaCTKH.
OcoOeHHocTy TpaHcIopTa OEIKOB B SAPO, MUTOXOHAPHUH, SHIOIIIA3MATUYECKUIl PETUKYIYM H
XJIOPOIIACTHI.

Crpaterun MEXKJIETOYHBIX B3aUMOJICHCTBUIl: TOPMOHBI, JIOKAaJbHbIE XHMHYECKHE
MEINATOpbl, HEWPOMEAMaTOpPhl W 3K30COMBL. MemOpaHocBs3aHHble pernentopbl. CTpykTypa
JIUTaHJICBA3BIBAIONINX YYacTKOB. D(PQEeKTOpHble (PYHKIMHU KIETOUHBIX PELENTOpOB. MeXaHU3MbI
TpaHchopMaluy JeCTBUS BHEKJIETOYHBIX CUTHAJIOB C Y4acTHEM O€JIKOB KJIETOYHOU MOBEPXHOCTH.
Tpu ximacca MeMOpPaHOCBSI3aHHBIX OEJIKOBBIX PELENTOPOB: O0pa3ylollue HWOHHBIA KaHal,
conpsokeHHble ¢ G-0enkoM u  katanutuueckue. Lluxnmueckue HykieoTuasl, uoHsl Ca2+ wu
MpOCTarfaHANHbl — YHUBEPCAJIbHbIE BTOPUYHBIC MOCPETHUKU JCHCTBUS BHEKJICTOYHBIX CUTHAJIOB.
B3aumopeiictBue curHanpHbIx myTteil ¢ yuactueM ¢ TAM® u nonoB Ca2+. CurHajipbHOe 3HaYCHHUE
MPOAYKTOB paciueruieHus: (¢ocpouHozutuaoB OmomemOpan. KackamHple MeXaHU3MBI YCHIJICHHS
peaKkiuu Ha BHEKJIETOYHbIE CUTHAIBI. MOJIEKYIIpHbIE MEXaHU3MBI aJalTalluH KJIETOK-MUIICHEH Ha
JUTNTENIFHOE BO3/ICUCTBHE OHMOJOTMYECKH AaKTUBHBIX coenuHeHwi. CHUTHaIM3alus € y4acTHEM
BHYTPUKJIETOYHBIX PELENTOPOB: MEXaHU3Mbl JEMCTBHUSI CTEPOMIHBIX TOpMOHOB. [lepBuuHBIE U
BTOPUYHBIC APPEKTHI AEUCTBHUS CTEPOUIHBIX TOPMOHOB.



4.3.1. TlepeyeHb CEMHUHAPCKUX, NPAKTHYECKUX 3aHATHI U JIaOOPATOPHBIX padoT

Ne Ne HaumeHoBaHue TpyroeMKoCTb OneHOYHbIE dopmupyemble
n/H | pasaena CeMHMHAPOB, (uac.) cpeacrsa KOMIIETeHIIUHN
U TeMbI NMPaKTUYECKUX U Bceero N3 anx (MHAUKATOPBI)*
J1abopaTOpPHBIX padoT | yacos npaKTuyec
Kast
MOJATOTOBK
a
1 2 3 4 5 6 7
1 | Temal [Tpo6aembl u 54 1 Pegepat IK-1 MK k14
METOIBI U3y4YEeHUs Hoxma TTK-2 HJK k24
CTPYKTYpPHO-
(hYHKIIMOHATILHBIX
CBOWCTB KJIETOK.
2 | Tema?2 YacTtHble BOIPOCHI 46 1 Pedepar IK-1 MK k14
IUTOJIOTHH. Hoknan HJIK nxc12 MIK k13
[K-2 UK k21
MK k22 MAK k23

4.4. MertoanyecKue YKa3aHUsl 10 OPraHu3alldd CaMOCTOSATEJbHOH PpPadoThI
CTYeHTOB

CamocrosiTenbHasi padoTa CTYACHTOB SIBISIETCSI COCTAaBHOM 4acThio Yy4eOHOro mporecca u
UMEeT LEeNbI0 3aKpelyIeHue M YIiayOJieHHWe TIOJIY4YEeHHBIX 3HAHUM M HAaBBIKOB, IOMCK U
npuoOpeTeHre HOBBIX 3HAHWHM, a TaK)Ke BBIMOJHEHHE Y4YEOHBIX 3aJaHUlM, MOJITOTOBKY K
HPECTOSIIUM 3aHATHUAM, 3a4€TaM U 3K3aMEHAM.

Jlnist opraHu3alii CaMOCTOSATENbHOW paboThl 1o aucuuininHe «COBPEeMEHHBIE MPOOIEMBI
KJIETOYHOM OMOJIOIHN» NCHOIB3YIOTCS ClleAYIoNe (POPMbI CAMOCTOSATENILHON yueOHOM paboTHhI:

- PaboTa HaJ KOHCIIEKTOM JIEKLIUH.

- [TonGop, n3yueHne, aHaIM3 pEKOMEHJOBAHHOW JINTEPATYPHI.

- CaMocTosTeIbHOE U3yUeHHE OTACIbHBIX TEM, aparpagos, He N3JI0KEHHBIX B JIEKLIUH.

- IloaroroBka K MNPaKTHYECKOMY 3aHSTHIO COCTOMT B TEOPETUYECKOH MOJITOTOBKE H
BBITOJIHEHUH MTPAKTUYECKUX 3aaHul (peleHne 3a1a4, OTBEThI Ha BOIIPOCH! U T.1.).

- Hanncanue pedeparos, HOATOTOBKA JOKIAIOB.

- [lonroroBka K TECTUPOBAHUIO.

- [ToaroroBka k 3a4erty.

Iucvmennvie pabomsi. J{ns u3ydyeHHs TeM, HE H3JI0KEHHBIX B JIEKIIMH, PEKOMEHAyeTcs
UCTIOJIF30BaTh OCHOBHYIO H JIOTIOJIHUTEIFHYIO JIUTEPATYPY, @ TAK)KE HCTOUHUKHU, HAWJICHHBIEC TIPU
NOMOIIM HMH(OPMAIIMOHHO-CIIPABOYHBIX M IMOUCKOBBIX cUCTeM. [y 3aKperuieHus Marepuana
PEKOMEHAYETCS JIeNaTh KpaTKhue KOHCHEKTHI Mo TeMe. B pamkax mucuurumbbl «CoBpeMeHHbBIE
npoOIeMbl KJIETOYHON OMOJIOTHNY TaKKe MPEIyCMOTPEHO BBHINOJIHEHHE MUCbMEHHBIX paloT, B
KOTOPBIX CTYICHTHI JIOJDKHBI COCTaBUTH CXeMY TPO(GHUYECKHX OTHOUICHHH B Ppa3IHMIHBIX
MHUKPOOHBIX COOOIIECTBAX U CXEMbl KPYTOBOPOTOB psifia OMOT€HHBIX 3JIEMEHTOB (cM. M. 4.3.2.).
KadecTBO BBITIOHEHHOW PAa0OTHI OIIEHWBAETCS B XOZIE OOCYKACHHWS JaHHBIX BOIPOCOB IIPH
IPOBEIEHUH KOJJIOKBUYMA 110 COOTBETCTBYIOIIEH Teme (cMm. 1. 4.3.1).

Pegpepam — dopma mHCEMEHHOW pabOTHI, KOTOPYIO PEKOMEHAYETCS NPUMEHSTH TIpU
OCBOCHMHU BApHATUBHBIX (MPO(PUIBHBIX) JUCUUIUIMH MpodeccuoHanbHoro nukia. [Ipencrasnser
cO0OM KpaTKOe U3JIOKEHHE COJIEPYKAHHS HAyUHBIX TPY/OB, JTUTEPATYPHI IO OMPEISIIEHHON TeMe.
O6mwem pedepara Moxer gocturats 15-20 crp.; Bpems, OTBOAMMOE Ha €ro MOJArOTOBKY — OT 2
Henenb 10 Mecsana. IloaroroBka pedepara mompasyMeBaeT CaMOCTOSTENBHOE W3Y4EHUE




CTYJICHTOM HECKOJIbKHUX JHTEPATYpHBIX HCTOYHUKOB (y4eOHMKOB, MOHOTpaduii, HaydHBIX
ctaTei W T.J.) 1O ONpeneiaEHHOM TeMme, HE paccMaTpuBacMOW TMOAPOOHO Ha JICKIIWH,
CUCTEMAaTH3AINIO MaTepualia U KpaTkoe ero u3noxenue. Llenp Hanucanus pedepara — mpuBUTHE
CTYJEHTY HaBBIKOB KPaTKOI'0 U JJAKOHHUYHOTO MPECTaBICHUs COOpaHHBIX MaTepHalioB U (haKTOB
B COOTBETCTBUU C TPEOOBAHUSAMU, TPEIBSIBISIEMBIMU K HAYYHBIM OTYETaM, 0030paM M CTAThSIM.

Ctpykrypa pedepara BKIIOUALT:

- TuTynbHBIN JIUCT.

- ConepxaHnue.

- BBenenue, rae kpatko hopmynupyercs mpodiema, 1eNb U 3a1a4n pedepara.

- OcHOBHas 4acTh pabOThl COCTOUT M3 HECKOJIbKMX Pa3fesioB, B KOTOPBIX M3JIaraeTcsi CyTh
TeMBI pedepara.

- 3aKJII0YCHHUE.

- CIIMCOK MCIOJIb30BAHHOM JINTEPATYpPHI.

[Ipu odopmienun pedepara cieayeT MNPUACPKHUBATHCS TEXHUYECKUX TpeOOBaHUM,
PEIbIBISEMBIX K pedepaTam U KypcoBBIM paboTaM, IMEIOIIUXCS Ha Kadeape.

Kputepuu ouenuBanus pedepara:

- OleHKa «OTJIMYHOY» BBICTABIISIETCS B TOM Cliydae, eciii B pedepare MOJHOCTHIO pacKphiTa
TeMa, MPOAHATU3UPOBAHO COBPEMEHHOE COCTOSIHHE BOIPOCA, MaTepuall U3JI0XKEH JOTHYHO,
[OCJIEZI0BAaTENbHO, IMPUBEACHO He MeHee 10 nuTepaTypHbIX HCTOYHHMKOB (Cpeau KOTOPBIX
npeobiagaer JuTepaTypa 3a mocienHue S5 Jer), pedepar odopMiIeH B COOTBETCTBUU C
TEXHUYECKUMH TPEOOBAHUSIMU, TTPEABSIBIIEMBIMH K TAKOTO pojia paboTaM.

- O1eHKa «XOpOILIOY - TeMa PAaCKPhITa, MPUBEACHO JOCTATOYHOE KOJUYECTBO MaTepuasia, HO
IpH 3TOM MaTepHall B HEJOCTATOYHOW CTENEHU IPOAHAIM3UPOBAH aBTOPOM, odopmiieHue
pedepara COOTBETCTBYET TEXHUUYECKUM TPEOOBAHUSM.

- OLIeHKa «Y/JIO0BJIETBOPUTEIHHOY» - TEMa PACKPHITA TOBEPXHOCTHO, MaTeprajl MPUBEACH KaK
npocTtas KoHcTaTauusi (akToB, HE NMPOAHAIU3HPOBAH, B OPOPMIICHHH HMEIOTCS TEXHUYECKUE
HEJIOCTATKH, CITUCOK JIMTEPATYPHI COACPKUT MEHEE 5 UCTOUYHUKOB.

- O1eHKa «HEYAOBIETBOPUTEIBHO» - TeMa HE PACKphITa, CKYAHBIH 00BEM IpPUBEIECHHBIX
MaTepHaioB.

Yemuwiii 0oknao — 3to coobuienne B Tedenne 10-15 MuH, B KOTOPOM CTYACHT B JJAKOHHUYHOM
dbopmMe ToIKEH M3JI0KUTh MaTepHall IO COOTBETCTBYIOIICH TeMe, MPUIEPKUBASACH CIIETYIONIETO
IJIaHa: BBEJCHHE, OCHOBHAs 4YacTh, 3aKJOUeHHE. JIOKIaJ COMpOBOXKAAECTCS NPE3CHTALUEH,
OTpaXKaloIIel OCHOBHBIE TOJIOKEHHUSI MO COOTBETCTBYIOIIEH TeMe, BKIIIOYAIONIEH HarJIsIHbIe
MaTepuanbl (cxembl, Tabmuibl, ¢oto W T.4.). [lo OKOHUAaHWMM JOKJIaga CTYAEHTY 3aJar0T
BOIPOCHI, KaK TIpernojiaBaTteiib, TaK M CTYAEHTHI, Ha KOTOpbIE JOKJIATYUK JIOJDKEH J1aTh
MCYEPIBIBAIOIINE OTBETHI.

Kputepuu orieHMBaHUS YCTHOTO JOKJIAJA:

- OneHka «oTauyHO». B [OK/Iage NOJNHOCTBIO pacKpbiTa TEMa, NTPOAHATU3HPOBAHO
COBPEMEHHOE COCTOSTHME BOMPOCA; CTYACHT CBOOOJHO BIAJEET MaTepUalioM, M3JaraeT ero
JIOTUYHO, TIOCJEIOBATENbHO, JIAKOHUYHO, COONIOAas OCHOBHBIC MpaBWIA KYJIbTYpPhl PEUH.
Joxmaa compoBOXKAAETCS MPE3CHTAIMEH, KOTopas OTpakaeT OCHOBHBIC TOJIOKECHHS JTOKJIaja,
Mpe3eHTAIUs COCTaBIIeHA TPAMOTHO € COOJNIIOICHHEM OOMIMX TpeOOBaHMM, MPaBUI MIPUPTOBOTO
odopmiieHUs, Mojgayu Tpaduueckoro marepuaia, UMEIOTCS CChUIKM Ha TPHUBEIACHHBIE (OTO,
PUCYHKH, CXEMBI U T.J., IPUBOJUTCS CIIHUCOK MCIOIB30BaHHOM nuTeparypsl. [Ipu obcyxaennn
JOKJaza CTYACHT JaeT HWCYEPIBIBAIOIINE, apTyMEHTHPOBAHHBIE, KOPPEKTHBIC OTBETHI Ha
BOIIPOCHI.

- Onenka «xopomioy. TeMa packppiTa, MPUBEICHO TOCTATOYHOE KOJMYECTBO MaTepuasa, HO
IIpU 3TOM MaTepHall B HEJOCTATOYHOM CTENEeHH MpoaHaIM3upoBaH aBTOpoM. IIpeseHTanus He B
MOJTHOM CTETIEHU COOTBETCTBYET 0OmuM TpeboBaHusM. OTBETHI CTY/ACHTa HE Ha BCE BOIPOCHI
SBJISIFOTCSL KCUEPTIBIBAIOIIUMU U apTyMEHTUPOBAHHBIMH.

- OneHka «yJIOBIETBOPHUTEIbHO». TeMa pacKkpbiTa HE MOJHO, MaTepuall NMPUBEACH Kak
mpocTtas KOHCTaTamusi (akToB, HE MPOAHAIU3MPOBAH, CTYACHT MOKAa3bIBA€T MMOBEPXHOCTHHIE



3HAHMUS. [Ipe3eHTanust 4YacTUYHO COOTBETCTBYET YCTAHOBJICGHHBIM TpeOoBaHusM. [lpu
00CYXICHUU JIOKJIaJa CTYIASHT HE BCErJa MaeT IpaBUJIbHBIC, HMCUYEPIBIBAIONINE OTBETHI HA
3a/1aBa€Mbl€ BOIIPOCHI.

OHGHKa «HCYOOBJICTBOPUTCIIBHO). Tema JOKJIaga HE pPacCKphbITa, CKy,I[HBIfI 00BeM

IIPUBEIECHHBIX MaTEpUaJIOB; Ipe3eHTalus oTCyTcTBYeET. [Ipu oOCyKaeHUM N0KIaaa CTYACHT He
JlaeT OTBETHI WJIK OHU HE COOTBETCTBYIOT 33JaHHBIM BOIIPOCAM.

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

V. VUEBHO-METOJIAYECKOE 1 HTH®OPMAIIMOHHOE OBECITEYEHUE
JTACIHATITAHBI

a) nmepeveHb Jureparypd

1.

2.

[uronmorus [DnexTpoHHBINA pecypc]: yueb.-meroa. mocobue. - DBK. - Upkyrck : UT'Y,
2012. - Pexum gocryna: D43 "bubauotex". - Heorpanud. goctyim;+

Yennos, IOpwuii CepreeBud. Bpenenue B kieTouHyro Onosoruto [ TekcT]: yaeOHUK Jyist
cryn. yH-toB / 0. C. YeHnoB. - 4-e u3n., nepepad. u nom. - M. : Akagemknura, 2005. -
495 c.: un., uB. Wi ; 22 cM. - bubmumorp.: c. 487. - ISBN 5-94628-105-4 (38 3k3);+
Bepemaruna, Banentuna AnexcanapoBHa.

OcHoBEI 0011eH 1uTostoruu [Tekcrt] : yuaeb. mocobue st cTya. By3oB / B. A.
Bepemarwuna. - 2-¢ u3a., nepepad. - M. : Akagemus, 2007. - 172 ¢. : un.; 21 cwm. -
(Beicmee nmpodeccuonanbaoe o0pazoBanue). - bubnmorp.: c. 170. - ISBN 978-5-7695-
3744-8. — 78 7k3.+
TumaxoBa T. K. Meroabl CBETOBOH M DIIEKTPOHHOW MHUKPOCKOIIMK B OHOJIOTMH H
BeTepuHapuu: YdeOHo-meToauyeckoe mocodue / T. K. Tumakoma. - SIpocrnaBckas
rOCyJapCTBEHHAsI CENIbCKOXO03siCcTBeHHas akanemus, 2014. - 72 c¢. Pexxum nmocryma: -
ObC "Jlansp". - Heorpanuy. goctyi. - ISBN 978-5-9963-2877-2
bamanaesa M. B., CepreeBa E. A., KartuueB A. P. Onruueckas MHKPOCKOIUS B
UCCJICJIOBAHUM _ CTPYKTYPbl W QyHKIWNA Ouonmornyeckux oObekToB. Yacte 1.
[[IupokomnosibHAs OoNTHYECKash MHUKPOCKoMus: YueOHo-Meronudeckoe mocobue/ U. B.
banamnaeBa. - HaunonanbHbIM HccinenoBaTenbCkuid Hukeropoackuii rocy1apCTBEHHBIN
yauBepcuteT uM. H.W. JloGaueBckoro, 2012. - 58 c. - Pexxum nmocryma: - 9bC "Jlanp". -
HeorpaHuy. foctyi. - ISBN 978-5-9963-2877-2 +
[TpuHUMIIBI ¥ METOABI OMOXUMHH M MOJIEKYJSIPHOM OMOJoTHuu [DIEeKTPOHHBIN pecypc] /
K. Yuncon, Ix Yonkep. - DJeKTpoH. TeKCTOBble JIaH. - MockBa : JlabopaTopus
3Hanuil"" (panee ""BMHOM. Jlaboparopust 3nanuit", 2020. - 855 c. - (Metoasl B
6uonorumn). - Pexum nocrynma: - OBC "Jlanp". - Heorpanuu. poctyn. - ISBN 978-5-
00101-786-8 +

0) mepuoguYecKue U3IAHUS

Kypuan «{utonorus» ['naBuseiil pegakrop : Tomunun Anekcelr Hukonaeuu.
https://elibrary.ru/contents.asp?issueid=977918

B) 0a3bl AAHHbIX, m{(l)opMaunonﬂo-cnpaBqume U MOUCKOBbIC CUCTEMbI

1. Hayunas Dnexrponnas bubmmoreka http://www.e-library.ru
2. NndopmanmonHas cucrema «ExnHOe OKHO J0CTyIa K 00pa30BaTEIbHBIM Pecypcam»

(http://window.edu.ru)

3. DBC «IOPAMTY». Anpec mocryma: https://www.biblio-online.ru/
4. Db Wznarenbckoro neHTpa «Akagemus». Azpec nocrtyma: http:// www.academia-

moscow.ru


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%A7%D0%B5%D0%BD%D1%86%D0%BE%D0%B2%2C%20%D0%AE%D1%80%D0%B8%D0%B9%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%B8%D1%87
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

5. http://neuroscience.ru/ . TTomynsipHBIA POCCUIICKHUI HHTEPHET-PECYPC, MOCBSIICHHBIH
aKTyaJTbHBIM BOIIPOCAM COBPEMEHHOM HEHPOOUOIIOTHH, KOTOPBIE BOSHUKAIOT, B TOM
YHCJIC M HAa CTHIKE C BOIIPOCAMH CYIIECTBOBAHUSI UMMYHOJIOTUYECKUX TIPUHIIUTIOB
(YHKIIMOHUPOBAHUS 3JICMEHTOB HEPBHOM CUCTEMBI,

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

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

8. Coro3 00pazoBaTenbHBIX CAaiTOB - EcTecTBEHHBIE HAYKH

9. http://tusearch.blogspot.com - Ilouck 3JI€KTPOHHBIX KHHT, ITyOJIHKAIHMii, 3aKOHOB,
['OCToB Ha caiiTax Hay4HBIX IEKTPOHHBIX OMOIHOTEK.

9. Google Scholar —ITorckoBas crcTema 0 HAyYHOMH JINTEPATYPE.

10. Science Research Portal - Hayynas mnouckoBas cucTeMa, OCYIICCTBIISIOIIAS
MOJTHOTEKCTOBBIA TIOUCK B KYPHaJlaX MHOTHUX KPYIHBIX HAyYHBIX H3aTEIbCTB, TAKUX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u ap. Mer craTbu M JTOKYMEHTHI B
OTKPBITHIX Hay4HBIX 0a3ax manHbIx: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHbI
6.1. YueOHoO-1a00paTOopHOE 000py10BaHUE:

Aymurtopus  ans TPOBEACHUS — 3aHATHHA  JIGKHMOHHOTO  THMa:  00OpyaoBaHa
crenuanu3upoBaHHon (yueOHOI) MeOenpt0 Ha 25 MOCAAOYHBIX MECT; TEXHUUYECKUMU
cpenctBamu oOydeHusi: mpoektop Epson EB-X03, mocka mapkepHas; ydeOHO-HATJIsSIHBIMU
MoCcOOHSAMH, O0ECIEUNBAIOIIMMU TEMATHUYECKUE WIUTFOCTPAIlMU MO JWCHUIUIMHE: MPE3eHTAuU
110 TeMaM HPOTPAMMBI.

Aynutopus AN TPOBEACHUS ~ 3aHATUA  MPAKTUYECKOTO  TUMa:  00OpyaoBaHa
Crenuanu3upoBanHoi (y4eOHoI) MmebOenpto Ha 10 mOCamoOYHBIX MeECT; TOCKOH MENOBOM;
TEXHUYECKUMHU cpeAcTBaMH o0y4yeHHs: mpoekrop BenQ MSS521P yuyeOGHO-HArIsIHBIMU
NOCOOUSIMU: TIPE3EHTALIUH 110 TEMaM ITPOTPaMMBI.

Kommerotepusiii  kmacc (yueOHas ayauTopus) [Uisl TPYNIOBBIX M WHAMBHUIYaJTbHBIX
KOHCYJIbTAIlMid, TEKYIIEr0 KOHTPOJS ¥ TPOMEXKYTOYHOH aTTeCTalliH, OpraHU3aluu
CaMOCTOSITENILHOM pabOoThI: ayIuTOpHUsl 000PYAOBaHA CIIEUATU3UPOBAHHON (yueOHOIi) MeOenbio
Ha 20 TmOCagOYHBIX MECT, JOCKOH MeJOBOH; 000pyZoBaHa TEXHHUUYECKUMH CPEICTBAMH
oOyuenus: cucteMHsbli 6ok PentiumG850, morutop BenQ G252HDA-1 mit.; cucteMHsbIi 6510K
Athlon 2 X2 250, monutop BenQ G252HDA - 8 mr.; cucremusiii 610k PentiumD 3.0GHz,
mMouutop Samsung 740N — 3 mrt.; MmoHoOmok IRU T2105P — 2 miT.; cuctemHbIiA 610k Pentium
G3250, monutop BenQG955 — 1 mr.; cucremusii 610k Pentium G3250, monutop BenQ
GL2250 — 1 mr.; cucremusiii 6ok Pentium G3250, monutop Samsung T200 HD — 1 mt.;
cuctemHbIi 0610k Pentium G3250, monutop Samsung T190N — 1 wit.; cuctemuslii 6510k Pentium
G3250, monutop Samsung 740N — 1 mrt.; npoekrop BenQ MXS503; skpan ScreenVtdiaEcot. C
HEOTpaHMYEHHBIM JOCTYIIOM K ceTh VHTepHeT W obecredeHueM JO0CTyla B DJIEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTENbHYIO Cpely OpraHU3alllu.

[Tomemenne gt  XpaHeHHS ®  NPO(UIAKTHYECKOTO  OOCITy)XHMBaHUS — y4eOHOTO
00OpyIOBaHUS: ayAUTOpPHUS OOOpyAOBaHA CHENMAIM3UPOBAHHOM MeOenbio Ha 3 TMOCaJ0YHBIX
Mecta; HoyTOyK Lenovo I1580, mpoexktop BenQ MS521P.

6.2. [IporpamMHoe obecrievyeHue:

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.


http://neuroscience.ru/

Kaspersky Endpoint Security mis ousneca - Cranmaptabiii Russian Edition. 250-499.
®opyc Kontpakt Ne04-114-16 ot 14n0s0ps 2016T KES. Cuer NePCI[3-000147 u AKT ot
23n0510ps 20161 JIum. Ne1B08161103014721370444.

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

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

Office 365 mpodeccronanbHbli mIr0C A yuamuxcs. Homep 3akaza: 36dde53d-7cdb-
4cad-a87f-29b2a19c463e.

6.3. Texunuyeckue U 3J1eKTPOHHbIE CPeACTBA:
[Tpe3eHTanuu o BceM TeMaMm Kypca.

VIil. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

Jnst  ocBOoeHUS JTUCHMIUIMHBI ««COBpEMEHHbIE MPOOJIEMBI KICTOYHON OHOJIOTHH»
HIPUMEHSIOTCS Cleaytolie 00pa3oBaTe/IbHbIE TEXHOIOIHHU:

- Ungopmayuonnasn nexyus. JIekuust — 3TO CKaToe U3JI0KEHUE OCHOBHBIX HAYYHBIX (DaKTOB,
4TO sIBJIsETCS Oa30i A aHaIM3a pacCyKIEHUH, OLIEHOK.

- Jlexyus-euzyanuzayus. YUUT CTYJIEHTOB IpeoOpa3oBbIBATH YCTHYI0 U NHCbMEHHYIO
UHPOPMALIMIO B BU3YAJIbHYIO (hOpMy, 4TO (POPMHUPYET Y HUX NMPO(HECCHOHATBHOE MBIIIJICHHE 32
CUET CHCTeMAaTH3alliil W BBIJACICHHUs  HauOoJjee  3HAUYMMBIX, CYIIECTBEHHBIX JIIEMEHTOB
coJepxaHus oOydeHus. 3ajaya IpernojaBaTeliss MCIOIb30BaTh Takue (OpMbI HArJAAHOCTH,
KOTOpPBIE Ha TOJIBKO JOMOJHSIOT CJIOBECHYIO MH(OPMAINIO, HO U CaMH SIBIISIIOTCS HOCHUTEIISIMU
uHpopMaLUU (CXEMbl, PUCYHKH, CIAiAbI-NPE3E€HTAlUU, U T.I.). DTOT BUJ JIEKIUH Jydlle
BCETOHCIIONF30BaTh Ha 3TAIle BBEJICHHS CTYJICHTOB B HOBBIN Pa3Jiell, TEMY TUCIHILINHBI.

- [Ipobnemnas nexyus. B otnuume ot cojiepxaHus HHPOPMALMOHHOM JEKIMH, KOTOPOe
npejiaraeTcsl IMpenojaBaTesieM B BHJAE HW3BECTHOIO, MOMJIEKALIETO JIUIIb 3allOMUHAHUIO
Mmarepuaiga, Ha MpOoOJEMHOM JIEKIMM HOBOE 3HAHUWE BBOJUTCA KaK HEHU3BECTHOE IS
oOyuaromuxcs. IIpoGieMHas nekuus HAuYMHAETCS C BOINPOCOB, C IOCTAHOBKU IPOOJIEMBI,
KOTOPYI0 B XOJi€ H3J0KEHUs MaTepuajla HEoO0XOAUMO pemunThb. JIeKuus CTpOUTCS TaKuM
00pa3oM, 4YTO TMO3HAHHUS OO0YyYarolIerocs: MPUOIMIKAIOTCS K TMOWCKOBOW, HCCIIEOBATEIHCKON
NeSTeIbHOCTH. 3/1€Ch YYacTBYIOT MBILIUIEHHE OOYy4YaroUIerocst U ero JUYHOCTHOE OTHOLICHHE K
yCBaMBa€MOMY MaTepuaiy.

- Jlexyus-6eceoa. llpeanonaraeT HeNOCPEACTBEHHBIH KOHTAaKT IpenojaBareis ¢
aynutopueit. [IpeumyinecTBo JIeKIMu-0ece bl COCTOUT B TOM, YTO OHA IMO3BOJIAET MPUBJICKATH
BHUMaHHE CTYJICHTOB K HanOosiee BaXXHBIM BOIPOCAM TEMbI, ONPENENIATh COAEpKaHHEe U TEeMIT
U3JI0’KEHUSl y4eOHOro MaTepuraia ¢ yueToM 0COOEHHOCTEN CTYEHTOB.

- [Ipaxmuueckue 3anamus — 3TO 3aHATHE, IPOBOAUMOE TI0J] PYKOBOJICTBOM NpeNo/iaBaTes
B y4yeOHOM ayAMTOpHMM, HANpaBICHHOE Ha YIiIyOJIeHHE HAay4YHO-TEOPETHYECKHX 3HAaHUN U
OBJIQJICHUE OIpEJIeIEeHHBIMU METOJaMU CaMOCTOSITENbHOM paboThl, KOTOpoe (GopMHpYET
npaktrdeckue ymeHus. OgHoi u3 popM NpakTHIECKUX 3aHATUH B By3€ SIBISICTCS CEMUHAP.

- Cemunap-uccneoosanue. TeXHONOTHS TPOBEAECHUS TAaKOTO CEMHHapa MOXET ObITh
pa3IU4HOM, B 3aBHCHUMOCTHM OT TOrO, Kakoil MeToJ 3aJ0XeH B €ro OCHOBy. B pamkax
JUCLHUIUIMHBL  «ODKOJIOTUSI MHUKPOOPTaHU3MOB» MPOBOJUTCS CEMHHAp C MOJATOTOBKOH U
3aciylMBaHUeM pedepaToB 1Mo akTyalbHBIM MpoOIeMaM TEOPUH W NMPAKTUKUA M MOCIIEIYIOIIIM
uX 00CYyX/IeHUEM.

- Konnokeuymsl — BUJl y4eOHOTO 3aHSTHS, IPOBOAMMOIO C LEIbIO MPOBEPKH U OLIEHUBAHUS
3HaHUHM ydammxcs. KoIJoKBHYM MOXXKET NpOBOJAUTHCS B (OpMe WHAMBHUIYAIbHOH Oecesl
IpenojaBaTesisi co CTYAEHTOM WJIM KaK MaccoBBI ompoc. B xone rpymmoBoro oOcyxaeHHs
CTYAEHTBI y4yaTcs BBICKa3bIBaTh CBOIO TOUKY 3PEHHS IO OMNpeAeIeHHOMY BOIPOCY, 3aIlMIIATh
CBOE MHEHHE, TPUMEHSISI 3HAHUS, TIOIyIeHHbIE Ha 3aHATHSX TI0 ITpeaMeTy. B xoje kommokBuyma



TaKk)Ke TMPOBEPSIOTCS pedeparsl, APYyrue NHCHbMEHHBIE pabOThl CTYJAEHTOB, IPOBOIUTCS
3aCITyIIMBaHUE TOKIIAIOB.

- CamocmosamenvHnas paboma cmyoenmos (cm. m.4.4).

- Hucmanyuonnvlie  obpazosamenvhvie  mexuworocuu.  Ilom  AUCTAaHIIMOHHBIMH
00pa3oBaTebHBIMU TEXHOJOTHSIMUA MTOHUMAIOTCSI 00pa30oBaTeIbHbIE TEXHOJIOIHH, PEaTn3yeMble
B OCHOBHOM C IIPHUMEHEHHEM MH(OPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHBIX ceTed. [Ipu ocBoeHMn
JUCHUTUTMHBL «DKOJIOTHSI MUKPOOPTaHU3MOBY» UCIOJIB3YIOTCS CIICAYIOIINE TEXHOIOTHH:

" KelicoBas TEXHOJNIOTHUsT — (¢opMa JUCTAHIIMOHHOTO OOYYEHHUs, OCHOBAaHHAas Ha
MPEIOCTaBICHUU OOydJaomuMcss HH(DOPMAIMOHHBIX 00pa30oBaTeNbHBIX PECYPCOB B  BHUIE
CTCIMATM3UPOBAHHBIX HA0OPOB Y4€OHO-METOJAMYECKHX KOMIUIEKCOB C  HCIIOJIb30BAaHHEM
pa3IMYHBIX BUAOB HOCUTENEH HHPOpMaLuu (KecoB);

" WHTEPHET-TEXHOJIOTHS — CIOCO0 TUCTAHIIMOHHOW Iepeqadynd WHPOpPMAaluu, OCHOBAHHBIN
Ha HMCIIOJIb30BAaHUH TII00ATBHBIX U JIOKAJIBHBIX KOMIBIOTEPHBIX CETEH ISl 0OecreueHus: J0CTyna
oOyJaromuxcsi K WH(POPMALMOHHBIM 00pa3oBaTelIbHBIM pecypcam H s (HOPMHUPOBAHHUS
COBOKYITHOCTH METOJMYECKHX, OPraHU3allMOHHBIX, TEXHUYECKUX M MPOTPAMMHBIX CPEACTB
peanu3ali W YIpPaBiICHHUS Y4eOHBIM MPOIIECCOM HE3aBUCHMMO OT MECTa HaxXOXJICHHUS €ro
cyobektoB. Mcnonb3yercs O0pasoBarenbhbiii mopran UI'Y - educa.isu.ru.

ViIl. OHEHOYHBIE MATEPHUAJIBI U1 TEKYHIEI'O KOHTPOJIA U
MPOMEXYTOYHOM ATTECTALIUA

B kadecTBe OLIGHOYHBIX CpEACTB IS BXOJHOTO KOHTPOJS OIEHKM YpPOBHS 3HAHHMA
CTYJIGHTOB HCHOJIb3yeTcsi cobecenoBanue. B mporecce cobecenoBaHusl OIEHUBACTCS YPOBEHb
BJIa/IeHUs 0a30BbIMH 3HAHUSIMHU, YMEHUSMHU, HABbIKAMHU, HEOOXOAUMBIMU I Hayalla 00y4eHHUs
no guctuiuinHe «CoBpeMEHHBIE MPOOJIEMBl KICTOYHOW OWOJIOTHHY, ONpPENEISIeTCS CTEICHb
BJIQ/ICHUS HOBBIM MaTepUajoM 0 Havaja ero u3y4eHus.

Ouenounvie mamepuanvl mexKyuie2o KOHmpoaa opmupyromes ¢ coomeemcmeuu ¢ JIHA

YHUeéepcumema
B pamkax mucuurumebl «MONEKYJISIpHasT HMMMYHOJIOTHSD) HCIIOIB3YIOTCS  CIEAYIOIIHE
(bOpMBI TEKYIIETO KOHTPOJIS:

- YCTHBI OIpOC;

- IUCbMEHHas paboTa;

- KOJJIOKBHYM,;

- pedepar;

- KOHTPOJIb CAMOCTOSTEIbHOU PaboTHlI.

DOH/1 OIICHOYHBIX CPEJICTB BKIIOYALT!

- TCMAaTHKa U MaTCPUAJIbL 3aI[aHI/H71,

- TEMaTUKa U BOIIPOCH! K KOJUIOKBUYMAaM,

- IepevyeHb TeM pedepaToB/I0KIIAIO0B,

- BOMPOCHI 1 camocTosTenbHoro nzydenus (CPC)
- BOIIPOCHI U OMJIETHI JIsI 9K3aMeHa,

- KpUTEPUH OLICHKU 3HAHUH CTYJEHTOB.
HazHnaueHue OLleHOUHBIX CPEJICTB: BBIABUTH chopmupoBaHHOCTh KoMrieTeHuH 11K-1 (cMm. 1.

).

Tembl pedepaToB

[uroxumuyeckre METOAbI U3yYEHUSI BHYTPUKIIETOUHBIX KOMIIAPTMEHTOB KIIETKHU.
Bo3moxHOCTH METOZI0B BBICOKOpa3pelaroiieil KOoHPOKaJIbHOI J1a3epHOH MUKPOCKOIIHH.
Hcnons3zoBanue merona Patch-clamp B meiipoGuonoruy.

Huroxumuyeckue mapkepsl 1uddepeHIHPOBKHA HEHPOHOB.

el N



10.
11.
12.

13.

14.

15.

MeTobl U3y4eHHUsl PEUKIMHTa MEMOpaH.

OHIOIMUTO3 U DK30IIUTO3.

MemOpannsii TpeduHT.

ATOIITO3 ¥ METOABI €r0 HUTOXUMUYECKON UICHTU(DUKALIUH.
BHyTpuKII€eTOUHBIN TPAHCIIOPT.

. BropuuHbie MecceHIKephl - BHYTPUKJIETOUHbBIC CUTHAJIBHBIE MOJICKYJIBI.
. IUTOCKENET KIETKH.

. KOMIIOHEHTBI MEXKIIETOYHOTO MAaTPUKCA U €70 3HAUYCHHUE.

. MOJICKyJISIpHBIG MEXaHU3MBbI (bYHKL[I/IOHI/IpOBaHI/ISI IIOTCHIUAJI-3aBUCUMBIX U JIMI'aHA-

3aBUCUMbIX MOHHBIX KaHAaJIOB.

. MI/ITOXOHI[pI/II/I 1 aIlioIITO3 KJICTKH.
. AKTUBHEIC (bOpMBI KHUCJIOpOoda U I1aTOJIOTUs KIICTKH.

Bomnpochl 111 NOATOTOBKH K KOJLUIOKBHYMaM
Tema 1. [IpoGsieMbl U MeTOAbI U3YYeHHS CTPYKTYPHO-(PYHKINOHAJBHBIX
CBOMCTB KJIETOK.

MeToasl  W3ydeHHUS KIETOK U CYOKJIETOYHBIX CTPYKTYp: OJEKTPOHHO-
MUKPOCKOIIUYECKHUE, TU(PPaKLIOHHBIE, PE30HAHCHBIE U ONTUYECKUE.

MeTonbl MPOCBEUMBAIONMICH AIEKTPOHHOM MHUKpOCKONMUU: GUKcauus U
[IOJIyYEHHE YJIBTPATOHKUX CpPE30B; MCIOJIb30BaHUE IUIEHOK JJIs H3Yy4YeHUS
KOMIIOHEHTOB KJIETOK, BUPYCOB M Ha/IMOJIEKYJIIPHBIX KOMIUIEKCOB.

HeratuBHoe W TIO3UTHBHOE KOHTpAacTUpOBaHHE OMOOOBEKTOB. MeTon
aBTropaguorpaduu. PannoaktuBHoe MeueHHe OENKOB M HYKJIEMHOBBIX KHCIOT.
N3yuenue TpedduHra BHyTPUKIETOUHBIX OCIKOB.

Meron 3aMOPAKUBAHUA-CKATIbIBAaHUS. Ckanupyromas MHUKPOCKOTIHS.
BricymnBanue 00pa3lioB B KpUTUYECKOM TOUKe. MUKpPO3JIEMEHTHBIM aHaIu3
OHOJIOTUYECKOT0 MaTepuana.

Ckanupyromas  30HI0OBas  MUKPOCKONMS:  CKaHUpYIOLIAs  TyHHeJbHas
MUKPOCKOIIHS, aTOMHO-CUJIOBasi MUKPOCKOIHS, BUOpALIMOHHASI aTOMHO-CUJIOBAs
MuKpockomnus. KBaHTOBast MUKPOCKOIUS MOJIEKYJI.

OcHOBBI  (hIyOpeCIEHTHOH M Jla3epHOM  KOH(POKAIBHOM  MMKPOCKOIHUH.
[TonyuyeHue ranepen BUPTYaJdbHBIX Cpe30B U (GOpMUpOBaHHE Z-CTEKOB.
®parmenTanus 3-D n3obpaxeHnit 1o MUTOXUMUYECKUM MapKEpaM.

Stimulated Emission Depletion (STED)-mukpockomnus. Meton Stochastic
Optical Reconstruction Microscopy (STORM).

Oco0eHHOCTH TOJATOTOBKM OHOJIOrMYECKOr0 Marepuaya aisi KOH(OKaIbHON
MHUKPOCKOIIHH.

Meron FRET (Fluorescence resonance energy transfer),

Meron FRAP (Fluorescence recovery after photobleaching).

MeTto1p1 BU3yaIu3aluu CyOKJIETOUHBIX CTPYKTYD.

Hcnosnp3oBanue Metoaa (iryopeciieHTHO# iN-Situ ruOpuau3aliiy AJsl BhISBICHHS
crienu(PUIecKuX reHeTUYECKUX TTOCIIeI0BATEILHOCTEH.

Merton cellular compartment analysis of temporal activity by fluorescence in situ
hybridization (catFISH) - wuccremoBanne JWHAMHYECKHUX B3aUMOICHCTBHIA
NOMYJISIIMM ~ HEWPOHOB, CBSI3aHHBIX C  pPa3JM4YHBIM  IOBEICHUEM WU
KOTHUTUBHBIMU () YHKIIHSIMHU.

HccnenoBanue JMHAMHYECKUX IPOLIECCOB B JKMBBIX KIJIETKaX (perucrpamnus
MOHHBIX TOKOB U BEILIECTB C MOMOIIBIO (DITyOPECLIEHTHBIX MapKEPOB).
Nmmynouutoxumus. M30uparenbHOe OKpallMBaHHWE KIETOYHBIX CTPYKTYP.
AHTHUTECHHBIE JIETEPMUHAHTHI OMOIIOJIUMEPOB.
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[TonyyeHne MOHOKJIOHAIBHBIX AHTHUTEN, WX MEUEHHWE M WCIOJIh30BaHUE B
IIUTOJIOTUU.

[Tpumenenue 6enkoB A 1 G B UMMYHOIIUTOXUMUH.

@i1yopeclieHTHO-MeUeHbIe aHTUTENA.

CriocoOb! MAPKUPOBKU BHYTPHUKIIETOYHBIX OCITKOB. [Ipeumymecta
ucnionb3oBanust GFP wu  gpyrux ¢uyopecueHTHBIX OCJIKOB JUIA HW3Y4YCHUS
JOKaJIM3aluy ¥ TpePUHra BHYTPUKIETOUHBIX OSJIKOB.

[TonsTHe 0 MoJeKyIApHBIX TaliMepax. "OnacHbie" (iryopeclieHTHbIC OSIKU U UX
ucnonb3oBanue B nutojoruu u meauiune (KillerRed- repamnus).

Teopernueckrue OCHOBBI ONTOTEHETUKU U €€ HCIIOJIb30BaHHE B HEHPOOMOIOTHH.
MemOpaHHBIId ~ MOTEHUMAJ  HEPBHBIX  KIETOK,  JEHOJspu3aumus |
runepnospusaiys. CBETOUYBCTBUTENBHbIE HOHHBIE KaHaibl 11 HoHOB Na™ u
Cl-.

DeKTPOPHU3HOIOTHUSCKIE METOIbI H3yYCHHUSI CBOWCTB MOHHBIX KaHaJoB: patch-
clamp-meros.

I'enernueckass MoaM@UKAIUS KIETOK, HCCIEAYEMbIX C IOMOIIbIO Ja3epHOMN
MHUKPOCKOTIMU. DTaIlbl ONTOTEHETHKH: CO3/IaHUE TC€HETUYECKOW KOHCTPYKIIHH,
BCTpPOMKAa KOHCTPYKIIMM B BUPYCHBIE YaCTHUIbI, BHECEHHE BHUpYCa B MO3l U
HapaOOTKa OIICHHA, BCTPOHKa CBETOBOAA B MO3I JKHBOTHOTO, AKTHUBAIUS
HEUPOHOB MO/JT JCHCTBUEM CBETA.

. [Ipumepsb! Kucosb30BaHMs ONTOIEHETUKH B HEMpoOuonoruu (0TMeHa npooieMsl

C JOJTOBPEMEHHOH NaMsAThlO, HIACHTU(GUKAIUS (YHKIIMOHAIBHO aKTUBHBIX
KJIETOK).

TepmoreHeTnka - HOBBIA CIOCOO BO3JICHCTBHS HAa HEPBHBIE KICTKH. METOJbI
U3y4eHHsI TPoIrQepaiy v 3aporpaMMHPOBAHHON THOETTN KIIETOK.

Tema 2. YacTHbIE BOIIPOCHI MUTOJIOTUH.

1.

Brman 1.6.H, npodeccopa FO.I1. KosznoBa B m3ydeHne GmoMeMOpaH B HOpME U
narosoruu. [lepekrucHoe OKuciIeHNe JUMKUIO0B U €ro 3HaYeHue.
KommapTmeHTanm3anusi BHYTPEHHETO COAEPKUMOTO KIIETOK. buosormueckue
MeMOpaHbl — Haubosee oOle CTPYKTYpHBIE 3JIEMEHTBl JKHBOW KIETKH.
XapakTepucTuka MeMOpaHHBIX O€JKOB, JIMIKUJIOB U caxapoB. Me3zomopduszm
JIMITUAJIOB BIKCIIEPUMEHTAIBHBIX MOJICIbHBIX CUCTEMAX.

DakTopHI, ONMPEACNSIONINE TEKYYeCTh OMONOTHYecKuXx MeMOpaH. CTpyKTypHO-
(GyHKLIMOHATIbHAS XapaKTEepUCTHKa MEMOpaHHBIX OENKOB M CIOCOOBI HX
pacroyioKeHus B MEMOpaHe.

OnHONPOXOJHBIE U MHOTOIIPOXOAHBIE OeIKH, Tpoduis ruaAPohOOHOCTH OEIKOB.
['muko3unupoBaHue OEIKOB.

KoomnepatuBHble CTPYKTYpHbIE TEpECTPOWKM KOMIIOHEHTOB OnomeMOpaH.
Acummerpuss  MemOpaH.  [IpaBWiio  TOMOJOTHYECKOW  SKBHUBAJICHTHOCTH
OMOJIOTNYEeCKUX MEMOpaH.

MosnekynsipHble MEXaHU3MBbl TPAHCIIOPTa BEIIECTB uepe3 MemOpaHbl. CriocoObl
TPAHCIOPTa MAaKpPOMOJIEKYJ: JHAOLMTO3, OHK30LMUTO3, TPAHCUUTO3 U UX
OHOJOrHYecKOe 3HaYCHHE.

[lytu m MexaHu3Mbl BHYTPHUKJIETOUHOW COPTUPOBKM OenkoB. CHUTrHaJIbHBIE
NETITH/IBl ¥ CUTHAJIBHBIC YYaCTKH.

OcobeHHOCTH TpaHCIOpTa OEIKOB B S/1pO, MUTOXOHPUH, SHA0IIA3MATHUECKHUI
PETUKYIIYM U XJIOPOTUIACTHI.

Crparernu  MEXKJIETOYHBIX  B3aUMOJEHCTBHMHA:  TOPMOHBI,  JIOKAJbHBIE
XUMHYECKHE MEINATOPBI, HEHPOMEIUATOPHI M SK30COMBI.



10. MemGpanocBsizanHble perientopbl. CTPYKTYypa JIMTaHICBS3bIBAIOIIUX yYaCTKOB.
DddexTopHble GYHKIIUN KICTOYHBIX PEIETITOPOB.

11. Mexanu3Mbl TpaHcopManuy ASUCTBUS BHEKJIETOUHBIX CHUTHAJIOB C y4acTHEM
0eJIKOB KJIETOUHOMH MTOBEPXHOCTH.

12. Tpu xiacca MeMOPaHOCBSI3aHHBIX OEJIKOBBIX PELIENTOPOB: 00pa3yrole HOHHBIN
KaHaJl, conpskeHHble ¢ G-0eJIKOM U KaTaluTHYECKue.

13. Huknudeckue HyKIeOTHIbI, HOHBI Ca2+ W mpocTarjaHIuHbl — YHHBEpPCAIbHBIC
BTOPUYHBIE IOCPETHUKY JEHCTBUS BHEKIETOUHBIX CUTHAJIOB.

14. BzaumopeiictBue cuUrHaJIbHBIX NyTed ¢ ydactueM ¢ HAM® u nonos Ca2+.
CurHanpHOe  3Ha4YeHHE  MPOJYKTOB  pacuierieHus  (Hoc(hOUHO3UTHIOB
O6uomeMOpaH.

15. KackagHble MeXaHU3Mbl YCUIICHUS pEaKI[M1 HAa BHEKJIETOYHbBIE CUTHAJIBI.

16. MonekynsipHble MEXaHHW3Mbl aJanTalud KJICTOK-MHIICHEW Ha IITUTEIbHOE
BO3/1€HCTBUE OMOJIOIMUYECKH aKTUBHBIX COCIMHEHUH.

17. Curnanuzauus € y4acTHUEM BHYTPUKIIETOUHBIX pELENTOPOB: MEXaHU3MbI
JeMCTBUS CTEPOUIHBIX TOPMOHOB.

18. I[lepBuunbIe 1 BTOpUYHBIE 3((HEKTHI JCHCTBUS CTEPOUIHBIX TOPMOHOB.

Ouenounvie mamepuavl 0115 RPOMENCYMOYHOU ammecmayuu 6 gopme (3auema).

®dopma NpoOMEKYTOUHON aTTecTaluiu - 3auem. Cuctema oueHok: nstudamuibHas. OC aToro
TUIA JOJDKHBI BBIABISATH CTENEHb OCBOCHMS TEOPETMYECKUX 3HaHUM Kak 0azy Juis
dbopMUpOBaHHA  KOMIETEHLMH, yYMEHHUS WX MPUMEHATh B CHUTYyalUsX, MOAEIUPYIOLINX
po(eCCHOHANBHYIO SSTENbHOCTD, a Takke chopmupoBanHocTh kKommereHuuit (I[TK-1, TIK-2),
3asBiieHHOM B 1. |11

Pazpaboruuk:
, )
e nouent Kmmmenkos U.B.
(moxmnuce)

[Iporpamma cocrtaBiena B coorBercTBuu ¢ TpeboBanusimu OI'OC BO mo HampaieHHio
06.03.01 buomnorus.

[Iporpamma paccMoTpeHa Ha 3acemanu  Kadeapbl (HU3UKO-XUMUYECKON OHOJIOTHH,
O6uonxeHepuu u 6nonHpopmatuku 28.04.2022 r. mpotokon Ne 16.
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3aB. kadeapoi, 1.6.1., mpodeccop B.I1. Canosaposa @oﬂ-ﬁ"ﬁ
Hacmosiwyas npoepamma, ne modcem Ovimb 60CNpouszsedena HU 6 Kaxou ¢opme 6Oe3

npeosapumenbHo20 NUCbMEHHO20 paspeulenus Kageopul-paspabomuuka npocpammsi.



