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. Ileab u 3ag1a4M TUCHHUILIMHBI:

1. Hean:

PaCCMOTpCTb AKTYaJIbHbIC HpO6J’I€MBI KJIETOYHOMH 6PIOJ'IOFPIPI, OKCIICPUMCHTAJIbHBIC
nmoaxoAdbl, a TakKXKe€ MCTOAblI BU3YyaAJIU3allUKM W  adHAJIM3a KIHOYCBBIX  IIAPAMCETPOB
KU3HCACATCIIBHOCTHU KJIICTOK M UX CUCTEM.

3agauy JTUCHUILINHDL:

1. Oxapakrepu3oBaTh HambOojee BaKHbIE MPOOJIEMBI COBPEMEHHOH KIETOYHOW OWONIOTHH H
METOI0JIOTUYECKHIE TIOIXO/IbI UX PEIICHUS;

2. PaccMoTpeTh COBpPEMEHHBIE METOABl BH3yaJM3allMd BHYTPUKICTOYHBIX CTPYKTYp H
IPOIIECCOB;

3. CdopmupoBaTh TpPEACTABICHUS OO0 WCIOJIB30BAHUN OJKCICPUMEHTAIBHBIX IOAXOJ0B B

U3YYEHHUH KIIETOK U UX CHCTEM.

VYueOubiii kypc «Knerounas OuOJIOTHS» TOCBSIIEH aHAIM3y TEKYIIUX TEHCHIHMA
pa3BuTHs KieTouHoM Ouonoruu. KiroueBoit paszmen Kypca 3aTparuBaeT BOMPOCHI CTPYKTYPHO-
(GYHKIIMOHAJIBHOTO YCTPOMCTBA KIETOK, HUX OTIEIbHBIX KOMIIAPTMEHTOB M MEXaHHU3MBI
MOJJICPKAHUSL HMX JKU3HEACSTCIIbHOCTH B XOJ€ Pa3BUTHUS M TPU BO3ACUCTBUHU Pa3TUUHBIX
GU3UKO-XUMHYECKUX  (AaKTOPOB  BHEKJIETOYHOW  cpeasl. Kpome Toro,  yriyOsieHHO
paccMaTpUBAIOTCS COBPEMEHHBIE METOJ0JIOTHYECKHUE IOAXO0Jbl, aKTHUBHO HCIOJb3yeMble B
nurosiorud. HaGop 3THX MOIXOIOB OYEHb IIMPOK M TMO3BOJISET KOMIUIEKCHO TMOJOUTH K
pacmiipoBKe MOJEKYISAPHBIX MEXaHU3MOB (YHKIIMOHUPOBAHUS KIETOK M UX CHUCTEM.
Copnepkanre MUCHMIUIMHBI M 00BbEM MaTepualia, MPUBEIECHHOTO B JICKIIMOHHOM Kypce W Ha
CEMUHAPCKUX 3aHATHSIX, MPHU3BaHbl TO3HAKOMHUTH CTYICHTOB, KakKk OyIyIIUX HayYHBIX
pabOTHUKOB, C AaKTyaJIbHBIMM NIpOOJIEMaMU M METOJAMH, HCIOJB3YEeMBbIMH B KJICTOUYHOMH
OHoJIOoTHUH.

II. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. NucuummmHa «KieTounast GHOIOTHS» OTHOCUTCS K 00s3aTeIbHOM YaCTH YyIeOHOTO IJIaHa.

2.2. lns m3ydeHHs NAHHOW y4eOHOW JMCIUTUIMHBI HEOOXOIWUMBI 3HAHUS, YMEHHS W HaBBIKH,
dopMupyeMble MPEIIIECTBYIOIMMHY  JUCLHUIUIMHAMU yYEOHBIX MpPOrpaMM CIELHUATUTETA,
W3ydyeHue wMarepuana JUCHUIUIMHBI Oa3upyeTcs Ha 3HaHMUSAX, IIOJIYYEHHBIX B Kypcax
OpPraHUYecKOi U HEOPraHMYECKOW XUMUH, (PU3UKU, OUOXUMHUH.

2.3. IlepevyeHp MOCIEAYIOIIUX YYEOHBIX AMCIMIUIMH, IS KOTOPBIX HEOOXOAWMBI 3HAHHS,
YMEHHS M HaBBIKH, (DOPMHPYEMbIC TaHHOH y4eOHOM nucuuiuimHoil: [IpenaumioMHas mpakTHka,
B TOM 4YHCJI€ Hay4YHO-HCCIIe0BaTeNbCcKasi paboTa, BBIMOJIHEHUE BBITYCKHOM KBaTU(UKALMOHHON
paloThI.

1. TPEBOBAHUS K PE3YJIbTATAM OCBOEHHUSA JUCHUIIJIMHBI

[Iporiecc OCBOCHWS NUCHUIUIMHBI HaMpaBlieH Ha (opMHUpOBaHWE KOMIIETEHIIMA B
coorBercTBUM ¢ ®I'OC BO u OIIOIl BO no nannomy HampasieHuio noarorosku 06.05.01
«buounxenepus u OnonHGOpPMaTHKAN:

OIIK-2: CnocobeH HCIOoIb30BaTh CIEMUATU3UPOBAHHbIE 3HAHHUS (QYHAaMEHTAIbHBIX
pas3zenoB MaTeMaTUKH, (PU3MKH, XUMUU U OMOJIOTMH JJIs IPOBEACHUS UCCIIEI0BAaHUI B 001acTh
OMOMH)KEeHepUH, OMOMH(POPMATUKU U CMEXHBIX JUCIUILIUH (MOTyJIei);

OIIK-3: Cnoco0GeH TMPOBOAUTH OSKCHEPUMEHTAIBHYIO pabOoTy ¢ OpraHu3MaMHu W
KJIETKaMM, HCIOJb30BaTh (PU3UKO-XMMHUYECKHE METOJbl HCCIEeIOBaHUS MaKpOMOJIEKYII,
MaTeMaTHU4eCKUe METOIbl 00pabOTKH Pe3yIbTaTOB OMOJIIOTHYECKUX UCCIIeI0BaHUMH.



Hepeqenb NJIAaHUPYEMBIX PE3yJbTaTOB oﬁyqemm o AMCHUIIJIMHE, COOTHECCHHBIX C
HHAUKATOPaAMH JOCTUKCHUS KOMHCTBHHHﬁ

KoMmnerenuus Nuauxaropsl Pe3yabTaThl 00yyeHus1
KOMIIETCHIIUH
OIIK-2: Cnocoben | X/[K onk 21 3HaTBh: LIUTOJIOTMYECKUE U MOJEKYJIPHBIE
UCIIOJIb30BaTh JlemoHCTpHpYET MEXaHU3Mbl (YHKLIMOHUPOBAHHUS  KIIETOK
cHenualIn3upoBaHHbIE cHenualn3upoBaHHbIE Pa3IUYHBIX CHEIHUAIN3ALUNA B UX Pa3BUTHU
3HAHUSA 3HAHUS B 00J1aCTH | ¥ BO B3aUMOJCHCTBUU C APYTMMHU KJIETKaMHU
(byHIaMEeHTaJIbHbIX (GyHIaMeHTaJIbHbBIX U (paKTOpaMu BHEIIHEH Cpelibl.
paszesnoB MaTeMaTHKH, | pa3/iesoB MaTeMaTHKH, | YMeTh: HCII0JIb30BaTh [IOJYyYEHHbIE 3HAHUS
¢bu3ukwy, XUMHU u | pu3nKy, XUMUHM, | B CBOEH IPAKTUYECKOH €ATEIbHOCTH.
6uonorun U1 | OMOJIOTMU U NepcHeKkTHBbl | Baajerb: MeronamMu OHOMH)KEHEpUH U
IPOBECHUS MEXIUCLUIIIITMHAPHBIX OMOMH(OPMATUKN [UIA pEIICHUs] MpodiieM
UCCIIeIoBaHUN B 00JacTu | ucciae1oBaHUN TEOPETUYECKON U MPAKTUYECKON OMOJIOTHH.
OMOUHKEHEpUH,
O6ronH(pOpMaTHKU U
CMEXKHBIX JUCLUIUINH
(Momyneit);
HJIK onik 22 3HaTh: OCHOBHBIE METOJbI OMOMH)KEHEPUU
Ymeer UCMOJIb30BaTh | U OMOMH()OPMATUKH, UCIONb3yeMblE B
HAaBBIKU MIPOBE/ICHUS | PEIICHUH MPOOJIeM KIETOYHOU OUOJIOTHH.
UCCIICIOBaHUNM B 00JacTU | YMeTh: HCIIOJIb30BaTh MOJIy4YE€HHbIC 3HAHUS
OMOMH)KCHEPUH, B CBOCH Mpo(ecCHOHABHOM 1eATETbHOCTH.
O6ronH(pOpPMaTUKU c | Bragerb: npuemMamMM KJIaCCHYECKUX U
Y4ETOM COBPEMEHHBIX O61ouH(pOpMaLMOHHBIX
CHeLUaTU3UPOBAHHBIX METO/I0B aHaJIM3a JaHHbIX.
(GyHIaMeHTaJIbHbIX
3HAHUU
OIIK-3: Cnocoben | X/[K onk 3.1 3HaTh: (yHIAMEHTANbHBIE U TPUKJIAIHBIE
IPOBOUTH [TpoBoaut ACTEeKTBI HCIIOJIb30BAHUS ¢uzuKo-
JKCIIEPUMEHTAIBLHYIO DKCIEPUMEHTAIBHYIO XUMHUYECKHUX, MOJIEKYISIPHO-TEHETUYECKUX,
paboTy ¢ opraHu3MaMu M | paboTy € OpraHu3MaMHM U | MMMYHOJIOTHYECKHUX, OMOTEXHOJOTHYECKUX,
KJIETKaMH, HCIOJIb30BaTh | KIETKAMHU C | OMOMHXEHEPHBIX M OMOMH(POPMALMOHHBIX
(bU3UKO-XUMHUYECKHE UCIOJIb30BaHNEM (DU3HKO- | METO/IOB UCCIIEIOBAHMS KIIETOK.
METO/IBI UCCJIEIOBAHUS | XMMUUYECKUX METOJIOB | YMeTh: UCIIOJIB30BaTh  COBPEMEHHBIE
MaKpOMOJIEKYI, MCCJIEIOBAHMUS METOJIbl ~ M3y4YeHUs  KIeTOK M  HX
MaTEMAaTUYECKUE METOABI | MAKPOMOJIEKYJI KOMIIOHEHTOB B CBOE€H MpodeccHOoHaIbHON
00paboOTKH  PE3yNbTATOB NeSTeTbHOCTH.
OMOJIOTHYECKUX Buaaners: HaBblkaMu pabOTHl Ha MpUOOpax,
WCCIIEI0BAHNM; HCIIOJIb3YEMBIX ISl TPOBEACHUS (U3HKO-
XUMHUYECKHUX, MOJIEKYISIPHO-TEHETUYECKUX,
UMMYHOJIOTHYECKUX  HCCIEIOBaHUH U
OMOMH)KEHEPHBIX paloT.
HJIK onk 32 3HaTb: COBPEMEHHBIE MaTEMATHYECKHE
JlemoHCcTpUpyeT METO/bl aHaJIM3a COCTOSIHUS OMOJIOTMYECKH
IPaKTUYECKHE HaBBIKM | aKTUBHBIX MOJIEKYI, OMONOIUMEPOB,
MaTEMaTUYECKUX METOJAOB | 1apaMeTPOB KYJIbTUBUPOBAHHS u
00paboTKH  pe3yibTaToOB | PYHKIMOHUPOBAHUS KHUBBIX OOBEKTOB M MX
AKCIEPUMEHTAIbHBIX KOMIIOHEHTOB B MX €CTECTBEHHOU Cpelie U B
HCCJIETOBaHUM SKCIEPUMEHTAIIBHBIX YCIOBHSIX




YMeTb: UCNONb30BaTh MOJTYYEHHbIC 3HAHUS
B CBOEH MPO(eCcCHOHATBHOMN EATETbHOCTH.

Buaajners: MeTofaMu aHalu3a CTPYKTYPHO-
(YHKIIMOHATIBHOTO COCTOSIHHSI KJIETOK M MX
KOMITOHEHTOB Ui ux LIEJIEBOTO
KOHCTPYMPOBAHUS U ¢dbopmupoBaHus
MOJIEKYJISIPHO-OMOIOTHYEeCKUX 0a3 JaHHBIX.

HJIK onik 3.3

Bnaneer OIIBITOM
MPUMEHEHHUST METOJIOB IS
HCCIIEI0BAHMS
MaKpOMOJICKYI,
00pabOTKH  pe3yabTaToB
OMOJIOTHYECKUX
HCCJICIOBaHUM,
IIPOTHO3HPOBAHMS
MIEPCIICKTHB u
COLIHAIBHBIX IOCIIEICTBUM
CBOCH TPOdeCCHOHATBHON
JIEeATEILHOCTH.

3HaTh: COBpPCMCHHBIC (1)I/I3I/IKO'XI/IMI/ILICCKI/IC

U MaTeMaTH4eCKue METOAbl HM3YyUYEHUS
MakKpOMOJIEKYJl, HX KOH(GOPMAIIMOHHBIX
MepeCcTpoeK u CHeUPUICCKIX
B3aUMOJICHCTBUIA.

YMeTh: UCNOIb30BaTh MOTYUEHHbIE 3HAHUS
B CBOEH MpodeccHOHaNbHOMN NesTeTbHOCTH.
Bnagerh:  npakTMUECKMMM — HaBbIKaMHU
U3YYCHHUsSI  CTPYKTYpPHO-()YHKIIMOHAJIBHOTO
COCTOSIHUSI KJIETOK U HUX KOMIIOHEHTOB JUIS
(bopMHUpOBaHUSA LEIOCTHOTO TOHUMAHUS
MIPUHIIUIIOB (YHKIIMOHUPOBAHUS
OMOJIOTHYECKUX CUCTEM.




IV.COAEP/KAHUE U CTPYKTYPA JUCHUIIJIMHBI

O0LeM TUCHUILINHBI COCTABJIAET 4 3a4eTHBIX equHUILI, 144 yacoB.

N3 HUX peanu3yeTcsl ¢ UCIOJIb30BaHUEM 3JIEKTPOHHOTO 00yYeHMs M JUCTAHIIMOHHBIX 00pa30BaTelbHBIX TEXHOJOrHH He MeHee 20% 4JacoB OT
ayauTopHOii pabotsl (12 gacos).

®opMa NPOMEKYTOUYHOM ATTECTAIUM . SK3aMEH.

4.1 ConepsxkaHue IMCUMIIMHBI, CTPYKTYPHPOBAaHHOE MO TeMaM, ¢ yYKa3aHHEeM BH/I0B Y4YeOHbIX 3aHATHH M OTBEAEHHOr0 HAa HUX
KOJIMYECTBA aKaJeMUYeCKHX YaCOB

Ne Paznes nucuumiInHbI/ TEMA - Bunpr yue6HO# paboTHI, ®opMa TeKylIero
n/H o BKJII0Yasl CAMOCTOSATENIbHYIO paboTy 00Y4aroLMXCs, | KOHTPOJIs
= E MPaKTUYECKYIO MOJATOTOBKY U TPYJIOEMKOCTh ycneBaemMocTu/
g 9 (B yacax) ®opma
g g IPOMEKYTOYHOI
T oo, KonTakTHas pabota mpenoaaBarens C =
= 2 arrecTanuu
=S 00yJaromuMucs =
@ i < (mo cemecTpam)
= s & =
o = 2 =«
ol & = e S M
5 Z ; S Jekuusi | Cemunap/ KoncyabTanus 5 8
s = = = IpakTHyeckoe, § 8
V| O M o JadopaTopHoe S =
O & =~ = 3ansaTne/ S
1 2 3 4 5 6 7 8 9 10
1 Y CTHBIN JOKIag
Tema 1. buonornueckue MeMOpaHbI Pedepar
p 4| 12 4 4 4 bep
2 Tema 2. ®U3UKO-XUMUYECKHE METOBI YCTHEIH AokTal
Pedepar
U3yUdeHHsI OpraHu3anuy OnoMeMOpaH 4 | 18 6 6 6
3 Tema 3. MeMOpaHHbBIN U 4| 18 5 6 5 VCTHBIN JOKIaz
BHYTPUKJIETOYHBIN TPAHCTIOPT Pedepat




4 Tema 4. JleficTBe BHEKJIETOYHBIX VYCTHBIN TOKIAN
CUTHAJIOB HA KJICTKH 4 | 24 8 8 8 Pedepar
5 Tema 5. CoBpeMeHHbIE KJIETOUHbIE TEXHOJIOTUN 4| 25 8 8 1 8 VCTHBIH T0KIaT
Pegepar
4.2 Tl;ian BHeayTMTOPHO# CaMOCTOATEILHOMH PAa00THI 00YYAIOIIMXCS N0 TUCIUIIHHE
CaMocTosiTelibHas paboTa 00yJaroIuXCst YuebHo-
METOIUYECKOE
HasBanue paszena, OreHo4HOE
Cemectp . Cpoku  |TpynoeMKocTs obecrnieyeHue
TEMBI BI/I,I:[ CaMOCTOATCIbHOU pa6OTLI Cp€aAcCTBO o
BBITIOJTHEHUSI (uac.) CaMOCTOAITEINbHOU
paboThI
[ToaroroBka K CEMHHAPCKOMY 3aHSATHIO C HCIOJIb30BaHUEM Pazpen 5 a-r
Tema 1 PEKOMEH1yEMOM JINTEpaTyphI.
" |Hammucanue  pedeparoB HU  JOKIAABl MO  TeMaM:
buonoruueckue Pedepar
4 «DeHOTUNINYECKHE 0COOEHHOCTH MeMOpaH KJIETOK 1-4 4
MeMOpaHBbI Jokian
pa3IMYHOTO MIPOUCXOXKIACHUS Y, «BHyTpHUKIETOUHAs
KOMIapTMEHTAIM3ausl MU ee 3HaueHue», «CTpyKTypHO-
¢dbyHKIMOHaIbHAs crienu(rKa BHYTPUKIETOYHBIX MEMOpPaH».
Tewma 2. [ToaroroBka K CEMHUHAPCKOMY 3aHSATHUIO C HMCIOJIb30BAHUEM Pedepar Paznen 5 a-r
dusuko- PEKOMEH1yeMOil TUTepaTyphbl. Hoxan
XUMHUYECKH Hanmcanue pedeparoB u qoknaasl mo reMam: «Bo3MokHOCTH
€ METO/Ibl METO/I0B BhICOKOpa3pelIaroleil KoH(PpOKaIbHON MUKPOCKOITUH
U3YYCHUS Ui u3ydeHus: omomemOpan» «l{uTOXMMHUYECKHE MapKephl
4 |opraHuzanu O6uomemOpan M MeToabl UX wuIeHTHU(uKauumy», <« IMP- 5-8 6
u CIIeKTpOCKomus OmomemOpany», «lcronp3oBaHrue JIEKTHHOB
omomeMOpa TUTSL U3YYEeHHSI TIIMKOKAINKCa OMOMEMOpaH».
H «Fluorescence recovery after photobleaching, (FRAP) meton

W3YYCHHUS JIATEPATbHON MOIBIKHOCTA MEMOPAHHBIX OCIKOBY,
«EcTecTBeHHBIE M HCKYCCTBEHHBIE MEMOPAHBI».




CamocTosiTennbHasg padoTa 00y4aromuxcst

VYuebHo-

HasBanue pa3szena, OrneHounoe METOMHECKOE
Cemectp . Cpokn  |TpymoeMKocTs obecrnieyeHne
TCMBI BI/II[ CaMOCTOATCIBbHOU pa60Tm CpE€aCTBO o
BBITIOJTHECHUS (dac.) CaMOCTOATENBbHOU
paboTHI
[TonroroBka K CEMHHAPCKOMY 3aHITHIO C HMCIOJIb30BAaHUEM Pedepar Pazpen 5 a-r
PEKOMEH1yeMOIl TUTepaTyphl. Hoxnan
Hanmcanue pedepatoB u gokiaaabl mo temam: «PenukiauHr
Tena 3. 6uomeMOpan», «IKCHEPUMEHTAIbHbIC MOAXObl B U3Yy4EHHUH
MemGpatH BHYTPUKJIETOHOIO TPAHCHIOPTay, «L[I/ITOCKCJIG’E KJIETKU U €ro
. 3Ha4YeHue», «BHYTPUKIETOUHBII BE3UKYISAPHBII TPaHCIOPTY,
4 BHy”L;’II;/II/II;I(JIeT «CtpykTypHO-(OyHKIIMOHATIBHBIE OcoOeHHOCTH 1meneBbix u| 9-11 6
oL IUIOTHBIX ~ MEXMEMOpPaHHBIX  KOHTAaKTOB»,  «O(h(deKTh
TpaHcIIopT KJIACTEPHU3AINU U KAMIHUHTa MEMOpPaHHBIX OCTKOB W METOJIBI
UX BU3yalU3alun», «Mapkepbl BHYTPUKIETOUHBIX BE3UKYI U
ux TPaHCIIOPT», «MouteKynsipHble MEXaHU3MBI
¢dynkmonupoBanus Na/K-ATda3pr B HEpBHBIX W JIPYrux
COMATHYECKUX KJIETKaxX).
[ToaroroBka K CEMHUHAPCKOMY 3aHITHUIO C HCIIOJIb30BaHUEM Pedepar Paznen 5 a-r
PEKOMEHTyeMO#i JTUTEPATYPHI. Hoxnan
Hanucanue pedepaToB u 10KIa/bI IO TEMAM:
«KOHCTUTYTHBHBIA M  JIMTAHJ-3aBUCHMBII  SK30LUTO3»,
Tema 4. «MonekynsipHble MEXaHU3Mbl (YHKIIMOHMPOBAHUS
JeiicTBue NOTEHLIMAN-3aBUCUMBIX M JIMTaHJ-3aBUCUMBIX  MOHHBIX
BHEKJIETOUH KaHaJIOBY», «BTopuuHble MeCCeHJUKepbl - BHYTPUKIETOUHBIE
4 BIX CHUTHAJIBHBIE MOJICKYJIBI», «AJIaNITHBHBIE MEXaHW3MHI KieTok| 12-14 8
CUTHAJIOB Opd  JACWCTBUM TOKCHYHBIX M HETOKCHYHBIX AareHTOBY,
Ha KJIETKH «CTpyKTypHBIE OCOOCHHOCTH peuentopoB B-muM@omuToBy.

«CynepceMeiicTBO  MMMYHOITIOOYJIMHOBBIX — PELIENTOPOBY,
«BuyTpukneTounsii myn wuoHoB Ca®* wm ero 3maueHmey,
«MexaHu3Mbl  (YHKIIMOHHPOBAHUS ~ HOHHBIX  HACOCOBY,
«BzaunmopeiicTBue CHHANTUYECKHUX My3bIPHKOB c
MeMOPaHOi1», «ATanTUBHBIE IEPECTPONKN CHHAIICOBY.




CamocTosiTennbHasg padoTa 00y4aromuxcst

VYuebHo-

METOJHIECKOe
HasBanue paszena, Ouenovnoe
Cemectp . Cpokn  |TpymoeMKocTs obecrnieyeHne
TEMBI By camocTosiTenbHOM paboTh CPEACTBO o
BBITIOJTHECHUS (dac.) CaMOCTOATENBbHOU
paboTHI
[TonroroBka K CEMHHAPCKOMY 3aHITHIO C HMCIOJIb30BAaHUEM Pedepar Pazpen 5 a-r
pekoMeHayemoll sureparypsl. Hammcanue pecdepatoB u Hoxnan
Tema 5. JOKJIa/IbI 110 TEMaM:
CoBpemennble  |[«buounxepust 3D-KynbTUBHPOBaHUS KIETOK», «TexHonorun
4 KJICTOYHBIE CO3/1aHMsI OPraHOUJIOB PA3JIMYHBIX TKaHEW U MEepPCHEeKTUBHl ux| 15--17 8
TEXHOJIOTMH UCIOJIB30BaHu», «OpraHOTUIINYECKUE KYJIBTYPbl HEPBHOMU

TKAHU U UX UCIOJIb30BaHUE B HEMPOOUOJIOTUN U METULIUHEY,
«KOMITOHEHTBI MEXKJIETOYHOIO MaTpUKCa M €ro 3HA4YCHUe»,
«[Ipo6sieMbl ¥ IePCTIEKTUBBI TPAHCIUIAHTOIIOTHI.

OO0mmit 00beM CaMOCTOSTEIILHON PabOTHI IO JUCIUIUIMHE (4Jac) - 32

N3 Hux o00bEM CaMOCTOATEILHOM pa6OTLI C HCIOJB30BAHUEM JJICKTPOHHOI'O O6y‘{eHI/I$I u

JMICTAaHIIMOHHBIX 00pa30BaTeNIbHBIX TEXHOIOTHH (4ac) - 12




4.3 ConeprxaHue y4eOHOI0 MaTepuasa
Tema 1. buosiornuyeckne MeMOpPaHbI

KoMnaprMmeHTanuzamuss BHYTPEHHETO COJEPKUMOTo KieTok. buonoruueckue
MeMOpaHbl — HaumbOosee OOIIMe CTPYKTYpPHBIE ODJIEMEHTHl JKUBOW KIETKH. XapaKTEpUCTHKA
MeMOpaHHBIX O€nIKOB, JUMHUIOB U caxapoB. Dochonunuapl, TIUKOTUIUABI U XOJECTEPOd -
OCHOBHBIE CTPYKTYpHBIC KOMIIOHEHTHI OMoMeMOpaH. MeToapl BH3yaldW3aliu TIUKOIUIHUIOB B
cocrtaBe MeMOpaH. ['mukoOuonorua. Me3oMoppu3M JIUIKUIOB B 3KCIEPUMEHTAIBHBIX MOJIEIbHBIX
cucremax. Jlumuapl Kak MHIIEHb JKOJOTMYECKMX  aJalTalUud  KUBOTHBIX. DakTophl,
OTIpeIeTISIoNINe TEKyUeCTh OHoIornueckux Memopan. [lomyyeHnue TMmocom 1 UX UCIOJIB30BAHUE B
MEUITHE.

CTpyKTypHO-(QDYHKIIMOHAJIbHAS XapaKTEPUCTHKA MEMOpaHHBIX OCJIKOB M CHOCOOBI HUX
pacnionoxkeHuss B MemOpane. OJHONPOXOJHBIE ¥ MHOTONPOXOAHBIE O€NIKH, MPOPHIIH
ruapodoObHOCTH  OenkoB. [ nuko3mnupoBanue OenkoB. IluToxmmudeckas wuACHTH(UKAIIS
MEMOpaHHBIX O€NTKOB. DKCHEPHUMEHTAIBHBIC TIOAXOJbI, HWCIOJb3yeMble JUIS  H3Y4CHHS
COTIPSDKEHHBIX ¢ MeMOpaHo#l mporeccoB. JlarepanbHas MOJBUKHOCTH MEMOpPAHHBIX OEIKOB U
crocoObl ee orpanndeHus. Kinactepusamusi MeMOpaHHBIX OSIKOB, UX KAMIHHT U ONOCPEIOBAHHBIN
perenTopamMu dHI0IUTO3.

KoonepaTtuBHble CTPYKTYpHBIE MEPECTPOUKH KOMIOHEHTOB OHOMEMOpaH. ACHUMMETpUs
MeMOpaH. [IpaBuio Tomomoruvyeckol SKBUBAJICHTHOCTH OMOJOTHMYECKHX MeMOpaH. Bkian 1.0.H,
npodeccopa HO.II. KosmoBa B m3yueHue OmoOMeMOpaH B HOpPME M TATOJOTHUU. MeEXaHH3MBI
MOBPEXKACHHsS] OMOMEeMOpaH MpU pa3BUTUHU MATOJIOTMUYECKUX MPoLleccoB B opranusme. [lepekucHoe
OKUCJICHUE JIUITAJIOB U €r0 3HAYCHHE.

Tema 2. DU3NKO-XHMHYECKHE METOAbI U3YYCHHUA OPpraHu3anuu 6HOMeM6paH

CoBpeMeHHbIE METO/bI U3YYEHHS] TUHAMHYECKON CTPYKTYpbl OMoMeMOpaH: »JIEKTPOHHO-
MHUKPOCKOITMYECKHUE, PE30HAHCHBIC U ONITHYECKUE.

Tema 3. MemMOpaHHBIi H BHYTPUKJIETOYHbI TPAHCHOPT

MonekynsgpHble MeXaHU3Mbl TpaHCIOpPTa BellecTB uepe3 MemOpaHbl. OcoOeHHOCTH
MIPOHUIIAEMOCTH MCKYCCTBEHHBIX M €CTECTBEHHBIX OrMoMeMOpaH. Turbel MeMOpaHHOTO TpaHCHOpTa
(npoctas auddys3usa, odbneryeHHas aud@y3us, aKTUBHBIA  TPAHCIOPT M TPAHCIOPT IO
JIEKTPOXUMUYECKOMY TpajiveHTy). MeMOpaHHBIA TpaHCHOPT y OaKTepHii: BEKTOPHBIN MEPEHOC
TPYII, TPAHCIOPT C YYaCTHEM MEPUIUIa3MATUYECKUX perentopoB M HoHO(OpoB. CrocoOsr
TPAaHCIOPTAa MaKPOMOJIEKYJI: SHAOLUTO3, 3K30LUTO3, TPAHCIIUTO3 U UX OMOJIIOTHYECKOE 3HAUCHHE.

[Tyth W MexaHW3MBl BHYTPHKJIECTOYHOW COPTHPOBKM OenkoB. CHTHaJbHBIC MENTHIBI H
CUTHaJIbHBIE  y4yacTKM. OcCOOEHHOCTH  TpaHCmopTra O€lIKOB B AApO, MUTOXOHIPUH,
SHAOIUIA3MATHUYECKUNA PETUKYIYM U XJIOPOIJIACThl. DKCIIEPUMEHTANIbHBIE ITOX0/1bI, UCIIOJIb3yEeMbIe
JUIE W3YYEHUs BHYTPUKIETOYHOTO TpaHCIopTa. BoBiedueHHe MHKpPOTPYOOUEK M aKTHHOBBIX
MHUKPO(UIAMEHTOB B 00€CNIeUeHNEe BHYTPUKIETOYHOTO TPAHCIIOPTa MAaKPOMOJIEKYI.

Tema 4. JleiicTBMe BHEKJIETOUHbIX CHTHAJIOB Ha KJIETKH

YeTblpe CTpaTeruu MEXKJIETOYHBIX B3aUMOJECUCTBUN: TOPMOHBI, JIOKAIbHbIE XUMUYECKUE
MEANaTopbl, HEMPOMENNATOPEl U 3K30COMBI. BogopacTBOpMMBIE U KUPOPACTBOPUMBIE JINTAHBI.
MembpaHocBsizanHble perentopbl. CTpyKTypa JHMraHACBS3bIBAIOIIMX Y4YacTKOB. D¢ ¢eKTOpHbIE
(GYHKIMK KIETOYHBIX pELUEenToOpoB. MexaHM3Mbl TpaHCPOpPMALUMU JEHCTBUS BHEKJIETOUHBIX
CUTHAJIOB C YydacTUeM O€JIKOB KIJIETOYHOM NOBEpXHOCTH. Tpu Kkiacca MeMOpaHOCBS3aHHBIX
OEJKOBBIX ~ peLenTopoB: OOpa3ylolMe HWOHHBIA KaHal, conpsokeHHble ¢ G-OenkoM
KartanuTuueckue. L{ukmudeckue HykineoTupl, HoHbl Ca2+ U MpOCTariaHIuHbl — YHUBEpCAIbHbIE



BTOPUYHBIE IIOCPEIHUKH JIEHCTBHS BHEKJIETOYHBIX CUTHAJIOB. B3auMOAEeCTBHE CUTHAIBHBIX MyTEH
¢ ywsactueM ¢ HAM® u wuonoB Ca2+. CurHaiabHO€ 3Ha4Y€HHE IPOAYKTOB PACIIEIUICHUS
dhochonnozutuaoB 6momemOpan. KackagHbie MEXaHU3MBI YCUJICHUSI PEAKIIMM HAa BHEKJIECTOUYHBIE
CUTHajbl. MoJieKylIsspHble MEXaHU3MBbl aJJalTalluM KJIETOK-MUIIEHEW Ha JUINTEIbHOE BO3JECHCTBUE
OMOJOTMYECKH aKTUBHBIX COeIMHEHUH. BoBieueHHe aKTHMHOBBIX MHUKpPO(PHIAMEHTOB B
obecriedyeHne  afanTUBHOTO (YHKIMOHMPOBAHUS PELENTOPHBIX CAaWTOB HEPBHBIX KIJIETOK
paznuuHoi crneruanu3zanud.  CUrHamu3anusg ¢ y4acTHEM BHYTPHUKJIETOYHBIX PELENTOpPOB:
MEXaHU3MBl JEUCTBHUS CTEPOMIHBIX TOPMOHOB. [lepBHuHBIE M BTOpUYHBIE PPEKTH ACUCTBUSL
CTEpOMIHBIX TOPMOHOB.

OnekTpoBO30yIMMbIE KJIETKH. [lOTeHIMal-3aBUCHMMBIE HWOHHBIE KaHANbl, TMOTEHIHA
JEHCTBUS U €ro pachpoCTpaHEHHUE B HEPBHBIX KIETKax. Jlemonspuszamus U TUIEPHOSpHU3AIUL
kjeTok. [loreHnman-3aBrucuMble KaJablMEBbIE KaHAJIBI M UX 3HauUeHue. Posib MOTeHIMaN-3aBUCUMBIX
KaJIMeBbIX KaHalOB. BhICBOOOXKIEHHE HEHPOMEAHATOPOB MyTeM 3K301MTO3a. JIurana-3aBUCHUMbIE
MOHHBIE KaHaIbl W (OPMHPOBAHHE TOCT-CHHANTUYECKOTO BO30YXKAAIOWIET0 IOTEHIUAIA.
Boz0ysxnatomniyie 1 TOpMO3HbIE HEHpoMeAHaTOphl. DIEKTPUUECKHE U XMMHUYECKHE CHHAIICHI U UX
ocobenHocTH. CTOHKHME W3MEHEHHS CHHAIICOB M TIOBEICHUE: HKCIEPUMEHTAIBHBIC MOICIH.
HepBHo-MbIlIeUHOE coenuMHEHUE - Hauboliee W3YYEHHBIN cuHarc. MoIeKynspHble MEXaHU3MbI
AJIEKTPOMEXAHUIECKOTO COMPSKEHUST MBIIICYHBIX BOJOKOH. Mcmons3oBanue merona Patch-clamp
B HelpoOuonornu. Lluroxumuueckue MeTolbl H3y4eHUS  (YHKIIMOHAIBHBIX OCOOEHHOCTEH
HEPBHBIX KJIETOK.

@®oTO- XEMO- M MEXaHO- pELEenTophl OpraHoB 4yBcTB. Kiaccudukamus penentopos.
[IpyHIMIBI  CTPYKTYPHO-(QYHKIIMOHANBHOM  OpraHM3allil  CEHCOPHBIX  cucTeM. Mopdo-
(byHKIMOHATBHAS CTIEIM(PUIHOCTh CEHCOPHBIX KJIETOK. [lepBHUHBIE MpoIecchl Xemo-, (GoTo- u
MexaHo- peuenuuu. llepBUYHOUYBCTBYIOIME M BTOPUYHOUYBCTBYIOIIME PELIENITOPHBIE KIIETKH.
CBoiicTBa pEUENTOPHBIX TMOTEHHUATOB. TpaHchopMalysi peHenTOpPHBIX MOTEHIMAJOB B
MOCIIE0BATEIBHOCTh TOTEHIIUAIOB IEUCTBUSA. ATANTUBHBIE MEXAHU3MBI B CUCTEME LIEHTPAIBLHOTO
U Tepudeprudeckoro OTAENOB aHanu3atopoB. AddepentHas u dpdepeHTHas  peryssius
YYBCTBUTEJILHOCTH PELETITOPHBIX KIETOK.

Tema 5. CoBpeMeHHBbI€ KJIETOYHbIE TEXHOJIOTHH

[Tonydyenue ruOpUIHBIX KIETOK (THOpPHAOM) CHOCOOHBIX K 00pa3oBaHHIO aHTUTEN B-
TUMQOIUTOB. TEXHOJOTHS CIUSHHUS KJIETOK MHEIOMbl M B-IMMQOUHUTOB M KyJIbTHBHPOBAHHE
ruOpuaHbIX K1eToK. [loanep:kanue KU3HECIOCOOHOCTH ENIEBhIX KJIETOYHBIX JIMHUN B TUIAHIIETAX.
Mertox pamMOMMMYHHOTO CKaHHUPOBAHHS s4YeeK JUIsi oTOopa THOPHAOM C aHTHUTEIAMHU
HEOOXOUMOM CIeIIM(UIHOCTH.

PenporpamMmmupoBanue (mepenporpaMMmupoBaHue) kietok. HWcropuss otkpeitus (k.
I'époon, 1962 r.) deHomMeHa penporpaMMUPOBAHUS COMATHYECKHX KIeToK. [Ipobrmembl u
MEPCIEKTUBBI UCTIOIBb30BaHMS TEXHOJIOTUU PEIPOrPAMMHUPOBAHUS KIIETOK B ME/IUIINHE.

Texnonorus 3D-KynbTUBUPOBAHUS KJIETOK. Co3nanue CaMOOPTaHU3YIOIUXCS
KU3HECTIOCOOHBIX MOJEJe OHONOTHYECKHX OpPraHoB, O0JaNalONIMX CBOMCTBAMHU €CTECTBEHHBIX
Pa3BHBAIOIINXCS OpPraHOB. VICHONb30BaHHME «3a4aTKOB» (OPraHOWIOB) TKaHEH W OPraHoOB JUIs
W3YyUYEHHS U MOJICIIMPOBAHMS OPTaHOTEHE3a, Pa3IMYHbIX 3a00JIeBaHUH, TECTHPOBAHUS U CKPUHHHTA
Ha HHUX pPa3IMYHBIX JICKAPCTBEHHBIX IMPEMaparoB W TOKCHYHBIX BEHIECTB, a TaKXKe JUIs
IKCIIEPUMEHTOB TI0 WX TPAHCIUIAHTAIMH. DMOPHOUABI (SMOpPHOHAIBHBIC TeNbIa) TPEXMEPHBIC
arperatbl KIJIETOK, COJepKallie KIETKH BCeX TPEX 3apOJBIIIEBBIX JHMCTKOB. [acTpyrmoumsr -
TPEXMEpHBIE arperarhl ITIOPUIIOTEHTHBIX CTBOJIOBBIX KJIeTOK. 3-D OGuoneuars pa3nuyHbIX OpraHoB
1 TKaHe#. Pojib MEXKIIETOUHOr0 MaTpuKca B (JOPMUPOBAHNUN UCKYCCTBEHHBIX TKAHEH.



4.3.1. TlepeyeHb CeMHHAPCKHUX, IPAKTHYECKUX 3aHATHII U J1a00PATOPHBIX padoT

Ne Ne HaumeHnoBaHue TpyaoeMKocTh OueHoYHbIE dopmMupyembie
n/H | pa3agenaa CeMHUHAPOB, (uac.) cpeacrsa KOMIIETEHIIUM
U TeMBbI NPaKTHYECKHUX H Bcero N3 nux (mHAUKATOPBI)*
JIa00opaTOPHBLIX padoT | yacoB NpaKkTHyec
Kas
NMOJAr0TOBK
a
1 2 3 4 5 6 7
1 | Temal Tema 1. 4 Pedepar OIIK-2 MK onx
Buonorudeckue Hoxnan 2.1, OTIK 2.2
MeMOpaHBbI OIIK-3
MK orik 3.1,
OIIK 3.2, OIK 3.3
2 | Tema2 | ®U3NKO-XUMHUYECKUE 6 Pedepar OIIK-2 NJIK ok
METOIbI N3y4YEHUS Hoxnaz 2.1, OlIK 2.2
OpraHM3alyu OIIK-3
oroMeMOpaH NJIK ork 3.1,
OIIK 3.2, OIK 3.3
3 | Tema3 MemOpaHHbIi " 6 Pedepar OIIK-2 MK onk
BHYTPHUKJIETOUYHBIN Hoxan 2.1, OTIK 2.2
TPaHCIIOPT OIIK-3
MK orik 3.1,
OI1K 3.2, OIIK 3.3
4 | Tema4d JleticTBue 8 Pedepar OIIK-2 UK onk
BHEKJIECTOUYHBIX Hoxnan 2.1, OlK 2.2
CHUTHAJIOB HA KIIETKU OIIK-3
NJK omnk 3.1,
OIIK 3.2, OIK 3.3
5 | Tema5 CoBpeMeHHbBIE 8 Pedepar OIIK-2 UK ok
KJIETOYHBIE TEXHOJIOTUU Hoxman 2.1, 0MK 2.2
OIIK-3
MK onk 3.1,
OIIK 3.2, OIIK 3.3

4.3.2. Ilepeyenb TeM (BONPOCOB), BHIHOCHMBIX Ha CaMOCTOSITeIbHOE H3y4eHHeE
CTYJAeHTaAMH B PaMKax caMocTosATebHO# padotsl (CPC)

Tema 3ananue dopmupyemasi NIK
n/n KOMIICTCHI U
1. Tema 1 1. IToATOTOBKA JOKJIAIIOB TI0 TEME OIIK-2, OIIK-3 OIK ()2;}(03111{ 2.2
2. Moxroroska pedepaTon -'
2. Tema 2 1. TToaroToBKa JOKJIAI0B IO TEME OIIK-2, OIIK-3 OIIK 02#]»(0311’( 22
2. [loaroroBka pedeparos '
3 Tema 3 1. IToaroToBKa IOKJIAI0B IO TEME OIIK-2, OIIK-3 OIIK ()2)71[»(03111( 2.2
2. IlogroroBka pedeparon '
4 Tema 4 1. ITonroToBka JOKIIAI0B IO TEME OIIK-2, OIIK-3 OIIK 021~71[»<031{K 2.2
2. [loaroroBka pedeparos '
5 Tema 5 1. IToaroToBKa IOKIAJOB 110 TEME OIIK-2, OIIK-3 OIIK 021~7’[»(0311K 2.2
2. [loaroroBka pedeparos '




4.4, Meroanueckne YKa3aHUsi [0 OPraHM3alMH CAMOCTOAATEJbHOH PadoThI
CTYEHTOB

CaMocrosiTenbHasi padoTa CTYAEHTOB SIBISIETCSI COCTAaBHOW 4acThbi0 Yy4eOHOro mporiecca u
UMeeT LEeNbI0 3aKpeIyIeHue M YIayOJieHHWe TIOJIYYEeHHBIX 3HAHUM M HAaBBIKOB, IOUCK U
npuoOpeTeHre HOBBIX 3HAHWHM, a TaKKe BBINOJHEHHE Y4YeOHBIX 3aJaHUil, MOATOTOBKY K
IPEACTOSIIUM 3aHATUSAM, 3a4€TaM U 3K3aMEHaM.

Jlnist opraHu3alii CaMOCTOSATENIbHOW paboThl mo mucuuininHe «COBpEeMEHHBIE MPOOIEMBI
KJIETOYHOM OMOJIOrUN» UCHOJB3YIOTCS ClleAyIoIne (OpMbl CAMOCTOSTENIbHON yueOHOMH paboThI:

- PaboTa Haj KOHCIIEKTOM JICKIIUH.

- [Ton6op, n3yueHue, aHaau3 peKOMEHJOBAaHHON JINTEPATYPBHI.

- CaMocTOsITETPHOE U3YyUCHHE OTACIBHBIX TEM, NaparpadoB, He U3I0KEHHBIX B JICKIHH.

- IloaroroBka K MNPakTHUYECKOMY 3aHSATHIO COCTOMT B TEOPETUYECKOH IOJIrOTOBKE U
BBITTOJIHEHUH MTPAKTUYECKUX 3a/1aHUH (pelieHne 3a1a4, OTBETHI HA BOIIPOCHI U T.1.).

- Hanmcanue pedepaToB, HOAroTOBKA AOKJIAI0B.

- [ToaroroBka K TECTUPOBAHHUIO.

- [lonroroBka k 3auery.

llucomennvie pabomwl. J1ns u3ydyeHUs T€M, HE H3JIOKEHHBIX B JIEKIIMH, PEKOMEHIYETCS
UCII0JIb30BaTh OCHOBHYIO M JIOTIOJIHUTEIBHYIO JINTEPATYPY, a TAKKE UCTOUHUKH, Hali/IeHHbIE TIPU
OMOIIM HWH(OPMAIIMOHHO-CIIPABOYHBIX M TMOUCKOBBIX CHUCTEeM. [y 3aKperuieHus: MaTrepuana
peKOMeHyeTcsl JieflaTh KpaTKhe KOHCHEKThl o Teme. B pamkax aucuumiuabl « COBpeMEHHbIE
poOJIeMBbl KIETOYHOH OMOJIOTHN» TaKKe MPETyCMOTPEHO BBHIMOJIHEHHE MUCHMEHHBIX paloT, B
KOTOPBIX CTYICHTHI JIOJDKHBI COCTaBUTh CXeMY TpPO(GHUYECKUX OTHOUIEHHH B pa3iIMYHBIX
MUKpPOOHBIX COOOIIECTBAX U CXEMbl KPYTOBOPOTOB psijia OMOr€HHBIX 3J€MEHTOB (cM. 1. 4.3.2.).
KadecTBO BBHIMONHEHHONW PabOTHI OLIEHUMBAETCA B XOA€ OOCYXJEHHUS JaHHBIX BOIPOCOB IpHU
MIPOBEICHUH KOJUTOKBHYMa [0 COOTBETCTBYIOIIEH Teme (cM. 11. 4.3.1).

Pegpepam — dopma nHucbMeHHONH pabOThI, KOTOPYIO PEKOMEHAYETCS NPUMEHSTh NpHU
OCBOEHUU BapUATUBHBIX (MpOo(UIbHBIX) IUCHUIUIMH NpodeccuoHanbHoro nukia. [Ipeacrasuser
cO0OM KpaTKoe M3JI0KEHUE COJCPKAHUS HAyYHBIX TPY/OB, JUTEPATYPHI MO OMPEICICHHON TeMe.
O6nem pedeparta Moxket gocturath 15-20 cTp.; BpeMsi, OTBOJMMOE Ha €ro MOATOTOBKY — OT 2
Henenb 10 Mecsna. IloaroroBka pedepara moapasyMeBaeT CaMOCTOSTENbHOE M3Yy4YEeHUE
CTYZCHTOM HECKOJIbKHX JINTEPAaTypPHBIX HCTOYHHKOB (y4eOHWKOB, MOHOTpaduii, HaydIHBIX
cTarel M T.1.) MO ONpeAeiaCHHOM Teme, He paccMaTpuBaeMoOi MOAPOOHO Ha JIEKIHH,
CHCTEMaTH3aIMI0 MaTepraia M KpaTKoe ero usjoxenne. Llens Hanmucanus pedepara — IpUBUTHE
CTYAEHTY HaBBIKOB KPaTKOT0 M JJAKOHUYHOT'O IPECTaBICHUsI COOPaHHBIX MaTepHajoB U (HakToB
B COOTBETCTBHH C TPEOOBAHUAMH, IPEABIBISEMBIMI K HAYIHBIM OTYETaM, 0030paM U CTAThsIM.

CrpykTypa pedepaTa BKIIOYAET:

- TuTynbHBIN JIUCT.

- Conepxanue.

- Beenenue, re kpatko Gpopmynupyercs npoodiema, 1eiib U 3a1a4u pedepara.

- OcHOBHas 4acTh pabOTHl COCTOMT M3 HECKOJIBKHX Pa3JIesIOB, B KOTOPBIX M3JIaraercs CyTh
TeMbI pedepara.

- 3aKJII04YEHHE.

- CIIMCOK MCIIOTTb30BAHHOM JTUTEPATYPHI.

IIpu odopmiienun pedepata ciaenyer MNPUICPKHUBATECA TEXHUUYECKUX TpEOOBaHMIA,
NpeIbABISEMBIX K pedpepaTaM U KypcOBbIM paboTaM, UMEIOIIUXCS Ha Kadeape.

Kputepun oniennBanus pedeparta:

- OueHKa «OTJIMYHOY» BBICTABISIETCS B TOM cllyyae, eciii B pedepare MOJHOCThIO pacKphITa
TE€Ma, IMPOAHATU3UPOBAHO COBPEMEHHOE COCTOSIHUE BOIIPOCA, MaTepuall H3JI0KEH JIOTMYHO,
MIOCJIEIOBATENIbHO, TpPUBENEHO HEe MeHee 10 JMTepaTypHBIX HMCTOYHHKOB (CpEIH KOTOPBIX
npeoOiagaer JaurTeparypa 3a mocienHue S5 jer), pedepar odopmIeH B COOTBETCTBUH C
TEXHUYECKUMHU TPEOOBAHHUSIMH, TIPEABSBISIEMBIMH K TAKOTO pojia paboTam.

- O1ieHKa «XOpOLIO» - TeMa PACKPBITA, MPUBEACHO JI0CTATOYHOE KOJIMYECTBO MaTepuania, HO



OpH 5TOM MaTepuall B HEJOCTATOYHOW CTEMEHU NPOaHATM3UPOBAH aBTOPOM, odopmiieHHe
pedepaTa COOTBETCTBYET TEXHUUCCKUM TPEOOBAHUSM.

- OLleHKa «YJOBJIETBOPUTEIBHOY» - TEMa PACKPHITA TOBEPXHOCTHO, MaTepHall MPUBEICH KaK
npocTasi KoHcTatanus (akToB, HE MPOAHAIM3UPOBAH, B O(QOPMIICHHH HUMEIOTCS TEXHUYCCKHE
HEJIOCTATKH, CIIUCOK JIMTEPATYPHI COACPKUT MEHEE 5 UCTOUYHUKOB.

- OneHka «HEYJTOBJICTBOPUTEILHO» - T€Ma HE PACKPBITA, CKYIHBIH 00bEM NPHUBEACHHBIX
MaTepHaIoB.

Yemuwiii 0oknao — 3to coobuienue B Tedenne 10-15 MuH, B KOTOPOM CTYACHT B JAKOHHUYHOM
dbopme JOIKEH U3JI0KUTh MaTEpHall IO COOTBETCTBYIOIICH TeMe, MPUIEPKUBAACH CIEAYIOIIETO
IJlaHa: BBEJCHHE, OCHOBHAs 4YacTh, 3akKioueHHe. JlOKJIal CONMpOBOXKIACTCS MPE3CHTAILMCH,
OTpaXKaIOIIe OCHOBHBIE MOJIOKEHHUSI MO COOTBETCTBYIOIIEH TeM€, BKJIIOYAIOLICH HarJIsIIHbIC
MaTepuainbl (cxembl, Tabmuubl, ¢oro u T.4.). [lo OKOHUAaHWMHM JOKJIaga CTYAEHTY 3aJar0T
BOIIPOCHI, KaK IIperojiaBarteiib, TaK M CTYIEHTHI, Ha KOTOpbIC JOKJIATYUK JODKEH JaTh
HCYEPITHIBAOIINE OTBETHI.

Kpurepun onieHuBaHus yCTHOTO JOKIAAa:

- OrneHka «OoTIU4YHO». B 1OKIame TOJHOCTBIO pacKpbiTa TeMa, IPOAHATU3HPOBAHO
COBPEMEHHOE COCTOSTHME BOMNPOCA; CTYACHT CBOOOJHO BIAJCET MaTepUalioM, M3JaraeT ero
JIOTUYHO, TIOCJEI0BATENIbHO, JIAKOHUYHO, COONIOAasi OCHOBHBIC IMpaBWIA KYJIbTYpPhl PEUH.
Jlokmaa compoBOXKAAETCS MPE3CHTAIMEH, KOTOopas OTpakaeT OCHOBHBIC TOJIOKECHHS JTOKJIaja,
MPE3CHTAIUs COCTaBJIEHA TPAMOTHO C COOJIFOJICHHEM OOIIMX TPeOOBaHMM, MpaBUil MIPU(TOBOTO
odopmiieHus, mMojgayu Tpaduueckoro marepuaina, UMEIOTCS CChUIKM Ha TpUBEIEHHBIE (HOTO,
PUCYHKH, CXEMBbI U T.J., IPUBOJUTCS CIIUCOK MCIOJIB30BaHHOM nuTepatyphl. [Ipu obcyxnenun
JOKJaJa CTYACHT JaeT HWCYEPIBIBAIOIINE, apTyMEHTHPOBAHHBIC, KOPPEKTHBIC OTBETHI Ha
BOITPOCHI.

- Ouenka «xopoiio». TeMa packpbiTa, MPUBEICHO TOCTATOYHOE KOJIMYECTBO MaTepuasa, HO
IIpU 3TOM MaTepHall B HEJOCTATOYHOM CTENEHM MpoaHalIM3upoBaH aBTopoM. lIpeseHTanus He B
MOJTHOW CTETICHH COOTBETCTBYET OOIMM TpeOoBaHusM. OTBETHI CTYACHTAa HE Ha BCE BOMPOCHI
SBJISIFOTCSL UCUEPIIBIBAIOIIUMU U apTyMEHTUPOBAHHBIMH.

- OueHka «yJIOBIETBOPHUTEIBHO». TeMa packpblTa HE TOJIHO, MaTepuall MPUBEICH Kak
npocTtas KOHCTaTanusi (akToB, HE MPOAHAIU3HPOBAH, CTYACHT MOKAa3bIBAE€T MOBEPXHOCTHHIE
3HAHUS. [Ipe3eHTanusi YacTHYHO COOTBETCTBYET YCTAHOBJICHHBIM TpeOoBanusmM. [lpu
0o0CYXXJIEeHUH MOKJIaJa CTYACHT HE BCErja JaeT MpaBUJIbHBbIC, HCYEPIBIBAIOIINE OTBETHI Ha
3aJ1aBaeMbI€ BOIIPOCHI.

- OleHKa «HEYJIOBIETBOPUTEIbHO». TeMa JOKiaja He pacKpbiTa, CKYIHBIH 00beM
MPUBEJICHHBIX MaTEpUaJIOB; MPE3CHTAIMs OTCYTCTBYET. [Ipu 00CyX)AeHUU JOKIana CTYJIEHT He
JTa€T OTBETHI UM OHU HE COOTBETCTBYIOT 33a/IaHHBIM BOIIPOCAM.

4.5. IlpuMepHasi TeMaTHKa KYPCOBBIX padoT (IPOEKTOB): HE MPEIyCMOTPEHbI YUEOHBIM
IUTAHOM.

V. VAEBHO-METOJNYECKOE 1 TH®OPMAIIMOHHOE OBECITEYEHUE
T CHUTIIMHBI

a) nepevyeHb JUTEPATYPbI

1. [uronorus [DnexkTpoHHBIA pecypc]: yued.-meroa. mocobue. - IBK. - Upkyrck : UT'Y,
2012. - Pexwum nocryna: Y3 "bubnmorex". - Heorpanuy. goctyr;+

2. Yenmnos, IOpwmii CepreeBud.  BBepenue B kiieTouHyto ononoruto [ Tekct]: yueOHUK ist
ctyn. yH-ToB / FO. C. YeHnos. - 4-e u3n., nepepad. u goim. - M. : Akagemkaura, 2005. -
495 c.: mi., uB. Wi ; 22 cM. - bubmmorp.: ¢. 487. - ISBN 5-94628-105-4 (38 3k3);+

3. Bepemaruna, BanentiHa AnexcanapoBHa.

OcHoBbI 00111e# TTuToNIorHy [ Tekct] : yaed. mocodue ist cTya. By3oB / B. A.

Bepemaruna. - 2-e uzn., nepepad. - M. : Akagemus, 2007. - 172 c. : un.; 21 cm. -



(Beicmee nmpodeccuonanbaoe oOpazoBanue). - bubnuorp.: c. 170. - ISBN 978-5-7695-
3744-8. — 78 sk3.+

4. TumakoBa T. K._Meroabl cBETOBONM U 3JIEKTPOHHONM MHUKPOCKOIUU B OHMOJOTMH H
BeTepuHapuu: YdeOHOo-meToauyeckoe mocodbue / T. K. Tumakoma. - SpocrnaBckas
rOCyJapCTBEHHAsl CEJIbCKOXO3siCTBeHHas akanemusi, 2014. - 72 c¢. Pexxum nocryma: -
OBC "Jlanp". - Heorpanud. noctyi. - ISBN 978-5-9963-2877-2

5. bamanmaesa M. B., CepreeBa E. A., KaruueB A. P. Onruueckass MHKPOCKONHS B
UCCIIEIOBAaHUM CTPYKTYpbl W (yHKUMNA Oumonmormyeckux oObekToB. Yacte 1.
[IIupokoIobHAsE ONTHYECKass MHKPOCKONUs: YdeOHO-meToamueckoe mocoome/ M. B.
bananaeBa. - HanuonansHbI HccienoBaTeabCKUd HUKEropoackuil rocyapCTBEHHBIN
yauBepcureT uM. H.M. JloGaueBckoro, 2012. - 58 c. - Pexxum nocrymna: - ObC "Jlanp". -
Heorpanuy. noctyi. - ISBN 978-5-9963-2877-2 +

6. IlpuHIMIIEI ¥ METOABl OMOXVUMHH M MOJICKYJISIPHON OMOJOruu [DIeKTpOoHHBIN pecypc] /
K. Vuncon, /Ix VYonkep. - DnekTpoH. TeKCTOBble naH. - MockBa : JlaGopaTtopus
sHaamii"" (panee ""BMHOM. JlaGoparopust 3nanuit", 2020. - 855 c. - (Metoasl B
ouonorun). - Pexxum moctyma: - ObC "Jlawp". - Heorpanwd. moctym. - ISBN 978-5-
00101-786-8 +

0) mepuoguYecKHe U3IaAHNS
Kypnan «{utonorus» ['naBusiii penaktop : Tomunun Anekceit HukonaeBuy.
https://elibrary.ru/contents.asp?issueid=977918

B) 0a3bl TaHHBIX, HHPOPMALHOHHO-CIIPABOYHbIE H OMCKOBbIE CHCTEMBI

1. Hayunas Dnextponnas bubnuoreka http://www.e-library.ru

2. Undopmanunonnas cucrema «EquHOe OKHO JOCTyHa K 00pa3oBaTeIbHBIM pecypcamy»
(http://window.edu.ru)

3. DBC «IOPAMT». Anpec mocryma: https://www.biblio-online.ru/

4. Db Wznarenbckoro neHTtpa «Akanemusi». Azapec nocryma: http://www.academia-
moscow.ru

5. http://neuroscience.ru/ . TTonyspHbIA POCCUHCKHI HHTEPHET-PECYPC, MOCBSIICHHBIN
aKTyaJIbHBIM BOIIPOCaM COBPEMEHHOM HEHPOOHOIOTHH, KOTOPBIC BO3HUKAIOT, B TOM
YHCIIe ¥ Ha CTHIKE C BOIIPOCAMH CYIIECTBOBAHUS UMMYHOJIOTUYECKUX TIPUHIIUTIOB

(GYHKIIMOHHPOBAHHS JICMEHTOB HEPBHOM CHCTEMBI,

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

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

8. Coro3 oOpazoBarenbHBIX caiiToB - EcTecTBeHHBIC HAYKH

9. http://tusearch.blogspot.com - Tlouck >IE€KTPOHHBIX KHHT, MMyOJMKAIMi, 3aKOHOB,
I'OCToB Ha caifTax Hay4HBIX 3JE€KTPOHHBIX OMOIUOTEK.

9. Google Scholar —TTorckoBasi cucTema Mo HayYHOMH JIUTEpaType.

10. Science Research Portal - HayuyHas mouckoBas cHUCTeMa, OCYIIECTBIISIOIIAS
TIOJTHOTEKCTOBBIN MOWCK B JKypHAJaX MHOTHMX KPYIHBIX Hay4YHBIX HM3[ATENbCTB, TAKUX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u np. Wmer craTbu U JOKYMEHTHI B
OTKPBITHIX HayuHbIX Oa3ax maHHbIX: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHME JMCHUIIJIMHBI
6.1. YueOHO-1a00paTopHOEe 000pyI0BaHNE:

Aynmutopust  JUIs  TIPOBEACHMS ~ 3aHATHM  JIGKIMOHHOTO  Tuma:  o0OpyJaoBaHa
CIIeNMaTU3UPOBaHHON (yd4eOHOM) MeOenplo Ha 25 TMOCaJOYHBIX MECT; TEXHUYECKUMU
cpeactBamMu obOyudenusi: mpoekrop Epson EB-X03, nocka mapkepHas; y4ueOHO-HArJsAHBIMH
nocoOMsIMH, 00ECIEeUNBAIOIIMMU TEMATHUYECKUE WJUTIOCTPALMU IO JWCHUIUIMHE: MPE3eHTaluu
10 TEMaM IPOrPaMMBI.


http://neuroscience.ru/

Aymutopust AN TPOBEACHHS]  3aHATUNA  MPAKTHUYECKOTO  TUMA:  00OpyIOBaHA
CrIielMaIu3upoOBaHHON (yueOHOol) MeOenpio Ha 10 TOCaIOYHBIX MECT; JOCKOH MEJOBOM;
TEXHUYECKUMHU cpeAcTBaMU o0yuyeHus: mpoekrop BenQ MSS521P  yuyeOGHO-HarnsgHbIMu
MOCOOHSMU: MPE3EHTAIUH 110 TEMaM IIPOTPAMMBI.

Kommbrotepasiii  kmacc (yueOHass aymuTopusi) JUisi TPYNIOBBIX W WHIWBUIYAIbHBIX
KOHCYJIbTAllMM, TEKYyIIEero KOHTPOJS M MPOMEKYTOYHOM aTTecTallud, OpraHU3aluu
CaMOCTOSITEJIbHON paboThl: ayAuTOpUs 000pyA0BaHa CIeUaTIu3upOBaHHON (yueOHOiT) MeOenbio
Ha 20 TOCagoOYHBIX MECT, JOCKOH MeNIoBOM; 00OpynOBaHA TEXHUYECKUMHU CpPEICTBAMU
oOydenus: cucteMHbIi 0610k PentiumG850, morutop BenQ G252HDA-1 mitT.; cucTeMHBIi 610K
Athlon 2 X2 250, monutop BenQ G252HDA — 8 mir.; cucremubiii 610k PentiumD 3.0GHz,
moruTop Samsung 740N — 3 mT.; Mmono6mok IRU T2105P — 2 mwir.; cuctemusiii 6510k Pentium
G3250, monutop BenQG955 — 1 mT.; cucremusii 610k Pentium G3250, monutop BenQ
GL2250 — 1 wr.; cucremusbii 6ok Pentium G3250, monuTop Samsung T200 HD — 1 mr.;
cuctemubiit 610k Pentium G3250, monutop Samsung T190N — 1 wit.; cuctemuslit 6110k Pentium
G3250, monutop Samsung 740N — 1 mrT.; mpoekTop BenQ MX503; skpan ScreenVtdiaEcot. C
HEOTPaHUYEHHBIM JOCTYNOM K ceTu VIHTepHeT M olecreueHueM J0CTyla B 3JIEKTPOHHYIO
nH()OPMaAIMOHHO-00PA30BATEIBHYIO CPEly OPraHU3aINH.

[Tomemenue st XpaHeHUsT ©  OPOPUIAKTHYECKOTO  OOCIy)XHMBaHHS ~ y4eOHOIO
000py/IOBaHUs: ayIUTOpUs OOOPYHAOBaHA CHCIHAIM3HPOBAHHONW MEOENbI0 Ha 3 TMOCaTOYHBIX
mecta; HoyTOyk Lenovo I1580, mpoextop BenQ MS521P.

6.2. IIlporpamMHoe obecnieyeHnme:

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). Jloroeop Ne03-016-14 ot 30.10.2014r.

Kaspersky Endpoint Security mist 6usneca - Cranmaptabiii Russian Edition. 250-499.
®opyc Kontpakt Ne04-114-16 ot 14n0s6ps 2016r KES. Cuer NePCI[3-000147 u AKT ot
23H0s10ps 20161 JIum. Ne1B08161103014721370444.

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

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

Office 365 mpodeccuonanpHblii IrOC is y4amuxcs. Homep 3akasza: 36ddeS3d-7cdb-
4cad-a87f-29b2a19c463e.

6.3. TexHnyeckue M JIeKTPOHHbIE CPEACTBA:
[Ipe3enTanuu no Bcem TemMam Kypca.

VIil. OBPA3OBATEJIBHBIE TEXHOJIOT'MHA

Jia  ocBoenus aucumiiuHbel «KierouHas OuONOTUSA»» MPUMEHSIOTCS — CJENYIOLIHE
00pa3oBaTeNbHbIE TEXHOJIOTHHU:

- Ungpopmayuonnasn nexyus. JIeKIUs — 3TO CKAaTOE U3JI0)KEHUE OCHOBHBIX HayUHBIX (DaKTOB,
4TO ABIIsETCS Oa30M A aHaIM3a PacCyKICHUH, OLIEHOK.

- Jlexyus-euzyanuzayus. YUUT CTYJIEHTOB IpeoOpa3oBbIBATh YCTHYI0 U INHCbMEHHYIO
UHOPMALIKIO B BU3YAIbHYIO (hopMy, 4TO (POPMUPYET y HUX NMPO(ecCHOHAIbHOE MBIIIICHHE 32
CYeT CHUCTeMaTHU3allMi W BbIIEJICHHs  Haumbojee  3HAYUMBIX, CYIIECTBEHHBIX 3JIEMEHTOB
colepkaHusl oOydeHus. 3ajgaua IperojaBaTess MCIOJIb30BaTh Takhe (OpPMBbI HArSAHOCTH,
KOTOpBIE HA TOJBKO JOMOJHSIOT CIOBECHYIO MH(POPMAIMIO, HO U CaMH SIBJSIOTCS HOCUTEISIMU



uHpOpMaLUU (CXEMbl, PUCYHKH, CIAWABI-MPE3€HTAllMU, U T.I.). DTOT BUJ JEKIUH JydIle
BCETOMCII0JIb30BaTh Ha 3TAIle BBEJICHHS CTYJJCHTOB B HOBBIN pa3Jiel, TEMY TUCLIMILIMHBI.

- [Ipobnemnas nexyus. B otnmuume ot conepxanus HHPOPMAIMOHHOM JIEKIHH, KOTOPOe
npeylaraeTcsl IpernojaBaTelieM B BHMJE H3BECTHOIO, IOJUIEKAILEro JIMIIb 3allOMHUHAHUIO
Mmarepuaia, Ha MpOOJEMHON JIEKIMM HOBOE 3HAHWE BBOJHUTCA KaK HEHU3BECTHOE IS
oOyuatomuxcs. IIpoGnemHass jekuus HadMHAETCsl C BONPOCOB, C IIOCTAHOBKHU IMPOOJIEMBI,
KOTOPYIO B XOJI¢ HM3JIOKCHHUS MaTepualla HEOOXOAWMO pemuTh. JIeKIus CTPOUTCS TaKuM
o0pa3oM, 4TO MO3HaHUS OOYyYarolerocss MpPUOIMKAIOTCS K IOMCKOBOHM, HMCCIEI0BATENbCKON
NeSITeTLHOCTH. 3/1eCh YYaCTBYIOT MBIIUIEHHE O0YYaOIIErocss M €ro JTUYHOCTHOE OTHOIICHHE K
yCBaWBaEMOMY MaTepuaiy.

- Jlexyusa-6eceoa. llpennonaraeT HEMOCPEACTBCHHBIH KOHTAKT MPEMOAaBaTenss C
ayauropueil. IlpenmyiecTBo JeKuu-0ece/lbl COCTOUT B TOM, YTO OHA MO3BOJISET MPHUBJIEKATH
BHUMAaHHE CTYJICHTOB K HanOOJee BaXHBIM BOIPOCAM TEMBI, ONPENENATh COJIEPKAHHE W TEMIT
U3JI0KEeHUs1 y4eOHOro MaTepualla ¢ yueToM 0COOEHHOCTEH CTYEHTOB.

- [Ipakmuueckue 3aHamus — 3TO 3aHATHE, IPOBOJUMOE TI0J] PYKOBOJCTBOM IPENOaBaTEs
B y4eOHOM ayIuUTOpPHM, HAIIPABICHHOE Ha YIIIyOJEHME HAyYHO-TEOPETHYECKMX 3HAHUN U
OBJIQJICHUE OIpPENEeJICHHBIMH METOAaMU CaMOCTOSITEIbHOH paboThl, KOTOpoe (opMupyer
npaktudyeckue ymeHus. OaHol u3 GpopM NpakTHUYECKUX 3aHATUH B By3e€ SIBJISETCS CEMUHAP.

- Cemunap-uccneoosanue. TeXHONOTHS TPOBEACHUS TAaKOTO CEMHHAapa MOXET OBITh
pasInyHOM, B 3aBUCHUMOCTH OT TOr0, KakoOW MeTOJ] 3aJlo)KeH B €ro OCHOBY. B pamkax
JTUCHUATUTMHBL  «DKOJIOTHSI MHUKPOOPTAaHU3MOB)» MPOBOJIUTCS CEMHHApP C TOJATOTOBKOH W
3acilyllliBaHUEM pedepaToB M0 aKTyalbHbIM MpoOjIeMaM TEOPUU U MPAKTUKU U MOCIEAYIOIUM
UX 00CYXJIEHUEM.

- Camocmoamenvnas paboma cmyoenmos (cM. 1.4.4).

- HAucmanyuonnvie  obpazosamenvuvie  mexuwonroeuy.  Ilox  AUCTaHIIMOHHBIMU
00pa30oBaTeIbHBIMU TEXHOJOTHSIMUA MTOHUMAIOTCSI 00pa3oBaTeIbHbIE TEXHOJIOIHHU, pPealn3yemMble
B OCHOBHOM C IPHMEHEHHEM MH()OPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHBIX ceTed. [Ipu ocBoeHnn
JUCLUIUTMHBI «DKOJIOTHSI MUKPOOPTaHU3MOBY» UCIIOJIB3YIOTCS CIIEAYIOIINE TEXHOJIOTHU:

" KelicoBasg TEXHOJNOTHUs — (¢opMa JUCTAHIMOHHOTO OOYYeHHUs, OCHOBAaHHAas Ha
IPEOCTaBIEHUH O0ydarolmmmMcs HH(OPMAIIMOHHBIX 00pa3oBaTelbHBIX PECYpCOB B BHJE
CTHEIMATM3UPOBAHHBIX HA0OPOB Y4€OHO-METOJAWYECKHX KOMIUIEKCOB C HCIIOJIb30BAaHHEM
pa3InYHBIX BUAOB HOCUTEIeH nHpopManuu (KeicoB);

" WHTEPHET-TEXHOJOTHS — CIOCO0 TUCTAHIIMOHHOW Tepenadyd WHPOpPMAalnuu, OCHOBAHHBIN
Ha HCII0JIb30BaHUH TI100aTbHBIX U JOKAJIbHBIX KOMIBIOTEPHBIX CETEH /s oOecreueHus: J0cTyna
oOyyaromuxcsi K WH(POPMALMOHHBIM 00pa30oBaTeNbHBIM pecypcaM H Uit (OPMHPOBAHUS
COBOKYITHOCTH METOJIMYECKHUX, OPTraHU3allMOHHBIX, TEXHUYECKHMX W TPOrpPaMMHBIX CpEJICTB
peam3ani W YIOpaBJIeHHs Y4EOHBIM MPOIECCOM HE3aBHCUMO OT MeCTa HaXOXKICHHUS €ro
cyowekToB. Mcnonb3yercs O6pazoBarensHbiii mopran UI'Y - educa.isu.ru.

VIill. OHEHOYHBIE MATEPHAJIBI U1 TEKYIIEI'O KOHTPOJISA 1
MMPOMEXYTOYHOM ATTECTAIIUA

B kauyectBe OLCHOYHBIX CPCACTB MIJId BXOAHOI'0O KOHTPOJA OLCHKU YPOBHA 3HaHUU
CTYZICHTOB HCIIOJIb3yeTcs coOecemoBanue. B mporecce cobecenoBaHusl OLEHUBACTCS yPOBEHb
BJIAACHU S 0a30BBIMH 3HaHUSAMHU, YMCHUAMU, HAaBbIKaMU, HeO6XOHI/IMBIMI/I I HayaJia 06y‘IeHI/I${
no aucrumuinie «Kietounas Ouosiorusy, onpeesseTcs CTeNeHb BIaJICHUS] HOBBIM MaTepHUAIOM
JI0 Havaja ero u3yueHus.

Ouenounvie mamepuansl meKyu,e2o KOHmpoasn opmupyomes ¢ coomeemcmeuu ¢ JIHA

YHU8epcumema
B pamkax auciuruimabl «KiieTouHas OHOJIOTHS» HCIOJB3YIOTCS Cleayromue (HopMbl
TEKYIIETr0 KOHTPOJIS:




- YCTHBIW JTOKJIAJI-

- pedepar;

- KOHTPOJIb CAMOCTOSTEIILHOU PabOTHI.
DonJ1 OLICHOYHBIX CPEJICTB BKIIOYAECT:

- IepeveHs TeM pedeparon

- IepeYeHb TEM JOKIIAJIOB,

- BOIIPOCHI Jy1s camocTositenbHoro nuzydenus (CPC)

- BOIIPOCHI JUIS TIOJITOTOBKH K TECTUPOBAHUIO,

- KPUTEPUH OIEHKH 3HAHUMN CTYJIEHTOB.

Ha3naveHune OILIGHOYHBIX CPEACTB: BBIABHTH CHOpMHpPOBAHHOCTH KomrereHmui OIIK-2,

OIIK-3 (cm. m. ).

RBOOo~NO~WNE

14.
15.

0.
1.
12.
13.

Tembl pedepaToB

[[uToXuMUYeCKHE METOIBI U3YUEHUSI BHYTPUKIECTOYHBIX KOMIIAPTMEHTOB KIIETKH.
B03M0OKHOCTH METO/I0B BEICOKOpa3peIaroeld KOoHPOKaIbHOH J1a3epHO MUKPOCKOIIHH.
Hcnonp3oBanue merona Patch-clamp B HeiipoOuoioruw.

[Huroxumuyeckue Mmapkeps! JuddHepeHIIMPOBKH HEHPOHOB.

MeTobl U3y4eHHUsl PEUKIMHTa MeMOpaH.

OHJOLNTO3 U 3K30IUTO3.

MeMOpaHHBIH TPAHCITOPT

ATIOTITO3 ¥ METO/BI €70 IUTOXUMUYECKON HICHTH(DUKAIIIH.

BHyTpHKIJIETOUHBII TPAaHCIIOPT.

Bropuunbie MecceHIKephl - BHYTPUKJIETOUHBIE CUTHAIBHBIE MOJIEKYJIBI.

[TuTOCKENIET KIETKU.

KoMIOHEHTHI MEKKIIETOYHOTO MAaTPUKCa U €ro 3HaYCHHE.

MosnekynsipHble MeXaHU3Mbl (YHKIMOHUPOBAHUS IOTEHLUAI-3aBUCUMBIX W JIMTaH]-
3aBUCHMBIX MOHHBIX KaHAJIOB.

MMUTOXOHIPUH U ANIONTO3 KIETKU.

AxTuBHBIE (POPMBI KUCIIOPOJIA M TATOIOTHS KICTKH

16. BO3MOXHOCTM METOJIOB BBICOKOpa3peuammeil KoOHPOKaIbHOH MHKPOCKONUU IS

u3y4eHus 6uomeMOpan

17. Iluroxumuueckue Mapkepbl 0MOMEMOpaH U METO/IbI X UICHTU(DUKAILIH

18. SIMP-cnekTpockomnusi OnomMmeMOpan

19. Hcnonb3oBaHue JIEKTUHOB JJIsl U3y4SHUS TTTUKOKAIMKca OnomMeMOpaH

20. Fluorescence recovery after photobleaching, (FRAP) meton u3ydeHus jaTepaibHOM
HOJBMYKHOCTH MEMOpPaHHBIX OEJIKOB

21. EcrtecTBeHHBIC M HCKYCCTBEHHBIC MEMOPAHBI

22. buounxepust 3D-KynbTUBUPOBAHUS KJIETOK

23. TexHONOTUU CO3/aHUSI OPTaHOWJOB pA3JMYHBIX TKAaHEW W TEPCIEKTUBBI HX
UCIIOJIb30BaHUS

24. OpraHoTUIIMYECKHWEe KYJIbTyphl HEPBHOM TKaHM W WX WCIOJNB30BaHHE B
HEMpOOHOJIOrUH U MEUILIMHE

25. KOMITOHEHTBI MEKKIIETOYHOTO MAaTPUKCa M €r0 3HAUCHHUE

26. IIpoGieMbl 1 IEPCIIEKTUBbI TPAHCIUIAHTOIOTHH

Tembl nokJI2710B

1. cnionp3oBanue cyneppazpenaroneii MUKpOCKOITUU B OMOJIOIMU U MEHUIIMHE.

2. Ucnionp3oBanue (GIyopecleHTHBIX 30HI0B I H3y4eHHs JUHAMUKH HoHoB Ca’",

3. cnonp30BaHNe ONTOT€HETUKH B PELIEHUU MPo0IeM HeHpOOHOIOTHH.

4. TepMoreHeTrKka — HOBBIH CITIOCOO BO3/A€MCTBUS HAa HEPBHbBIE KIETKH.

5. IlpumeHenue (ayopecleHTHBIX ONKOB Ul M3Y4EHHUsS SKCIPECCHHM U TpaHCIopTa



BHYTPHUKJIETOYHBIX OCITKOB.

6. Hcnonp3oBaHue cCHeNHMANbHBIX KpacuTelned ainsi u30upaTreabHOW BHU3YyalH3alluu
BHYTPUKJIETOUHBIX OEIKOB.

7. FRET-Mukpockonus ais U3ydeHHS MEXMOJCKYISIPHBIX B3aUMOJCHCTBUI B YKUBBIX
CUCTEMaX.

8. XeMoreHeTnka — TEXHOJIOTHUS UCCIIEIOBaHUS (DYHKUIUN OT/IEIbHBIX TPYII HEHPOHOB.

9. JIuzocomsl u ayrodarus.

10. CTBONIOBBIE KIETKU U MX MOTEHIIUAT B PET€HEePATUBHON MEIUIINHE.

11. rmkeHepHbIE KJIICTOYHBIC TeJIH JTsl TKAHCBOW WHKCHEPHUH.

12. Anonto3: 3anporpaMMUpOBaHHas KJIETOYHAs THOEIb.

13. T'omeocTa3 MOHOB KaJbIHs B KJICTOYHOH (PU3HOIOTHHU U MTATOJIOTHH.

14. ®yHKIIMY MOHHBIX KaHAJIOB.

15. B3aumoeiicTBHE KIETKH C BHEKJICTOYHBIM MAaTPHUKCOM.

16. TexHooruu OAHOKJIETOUHOM oMuKH (single-cell 0mMIcS) - MOIIHBINA HHCTPYMEHT ISt
W3YYCHUS T€TEPOreHHOCTU U (YHKITUI KIIETOK.

17. Meroasl anamu3za 3D wu300pakeHH OMOJOTHYECKHX CTPYKTYp, IOIYYEHHBIX C
MOMOIIHI0 KOH(POKATBHONH MHUKPOCKOITHH.

Ouenoquble mamepuaiivl o1 npomeofcymoqnoﬁ ammecmauuu

®opma HpoMEKYTOUHOM arrectanuu - 3k3aMeH. Cucrema oneHok: nstuOamibHas. OC
9TOr0 THUIA JOJKHBI BBISBISATH CTENEHb OCBOCHHS TEOPETUYECKUX 3HAHWM Kak 0a3y s
dbopMHUpOBaHHUS ~ KOMIIETEHIIWM, YMEHHUS WX MPUMEHATh B CHUTYyalMsIX, MOICITHPYIOITUX
npoecCHoHANBHYIO JeSTENbHOCTD, a Takke chopMupoBaHHOCTh KommereHuit (OITK-2, OIK-
3), 3asBienHoi B 1. 111,

N O

BOl'[pOCbI AJIA MOATOTOBKH K TECTUPOBAHUIO (3K3aMel—[y)

KoMmnapTmeHnTanu3zanus BHyTPEHHETO COAEPKUMOTO KIIETOK.

buonoruueckue MmemOpanbl — Haubosee 00IIMe CTPYKTYpPHBIE IEMEHThI KUBOMI
KJIETKH.

XapakTepucTuka MEMOpPaHHBIX OCJIKOB, JUMUIOB W caxapoB. Dochomumnumsi,
MJIMKOJIMIUABI U XOJIECTEPOJI - OCHOBHBIE CTPYKTYpPHbIE KOMIIOHEHTBI
O6roMeMOpaH.

MeToasl BU3yanu3alyl TIMKOJIWIHMIOB B cOcTaBe MeMOpaH. [ nukoOuomorus.
Mezomophu3M TUIUAOB BIKCIIEPUMEHTAIBHBIX MOJIETIbHBIX CHCTEMAX.

JIunuael Kak MUIIEHb YKOJIOTUYECKHUX aJaNTalui )KUBOTHBIX.

®DaxTopHl, ONpEeAEIAIONINEe TEKYUYeCTh ON0IOrMUecKUX MeMOpaH.

[TosyueHne TMIOCOM M UX HUCIIOJIB30BAaHUE B MEIHUIIMHE.
CtpykTypHO-(QYHKIIMOHATbHAS ~ XapaKTepPUCTUKA MEMOpaHHBIX OEIKOB U
CHoco0bl X PacrnoiokeHus B MemOpaHe. OTHONIPOXOJHBIE U MHOTONPOXOIHbIE
oenku, mpoduib ruapoGoOHOCTH OETKOB.

I'mukosunupoBanue OenkoB. [[uToxumuyeckas uaeHTHPUKALNUI MeMOpaHHBIX
0enKoB. OKCIepUMEHTalbHbIE IOJAXOJbl, MCHOJb3YEMBbIE JJIs H3yYEHHUS
COTIPSDKEHHBIX C MEMOPAHOIA MPOIIECCOB.

10. JIaTepanbHas MOABUKHOCTh MEMOpPAHHBIX OEITKOB M CITOCOOBI €€ OrpaHHYCHHUS.

Knacrepuzamust MeMOpaHHBIX O€NKOB, WX KOINIUHT M ONOCPEIOBaHHBIN
peLenTopamMu dHIOLMTO3.

11. KoonepatuBHble CTPYKTYypHBIE MEPECTPOMKH KOMIIOHEHTOB OHOMEMOpaH.

Acummerpuss  MemOpaH.  [IpaBWiio  TOMOJOTHYECKOW  SKBHUBAJICHTHOCTH
OMOJIOTYEeCKUX MEMOpaH.

1. Bxmag n.6.H, mpodeccopa FO.II. KoszmoBa B m3ydenme OmomemOpaH B
HOpME U TaToJIOTHH. MexXaHU3Mbl MOBPEXAEeHUsI OMoMeMOpaH NMpU Pa3BUTUU



MATOJIOTMYECKHX MPOLIECCOB B OpranusMe. [lepekiucHoe OKUCIIeHHE JIUMUA0B U
€ro 3HaueHUE.
2. OU3UKO-XMMHYECKHE METOABI H3yYCHHUsI OpraHu3aIii OnoMeMOpaH
3. CoBpeMeHHBIE METOJIbI U3y4YEHHS JTMHAMUYECKOW CTPYKTypbl OnomemOpaH:
AIIEKTPOHHO-MHUKPOCKOITNYECKHE, PE30HAHCHBIC M ONITUYECKHE.
4. MemOpaHHBIN U BHYTPUKJICTOYHBIN TPAHCIIOPT
5. MonekynspHble MEXaHH3MBbI TPAHCIIOPTA BEIIECTB Yepe3 MEMOPAHBL.
6. OcoO0eHHOCTH  TMPOHMIIAEMOCTH  HMCKYCCTBEHHBIX M €CTECTBEHHBIX
onomeMOpaH.
7. Tumpl MeMOpaHHOTO TpaHcmopta (mpoctas auddy3us, obserdeHHas
mud¢y3us, aKTUBHBIA  TPAHCIIOPT M TPAHCIOPT TO DIIEKTPOXUMHUYECKOMY
TPaJNeHTY).
8. MeMOpaHHBIi TpaHCIIOPT y OaKTEPHiA: BEKTOPHBI INEPEHOC TIpylll,
TPAHCIOPT C yYacCTHEM MEPUILIaA3MATUUECKUX PEIENTOPOB U MOHOGOPOB.
9. Cnoco0sl TpaHCIOPTa MaKpPOMOJIEKYI: SHAOIUTO3, 3K30LUTO3, TPAHCIUTO3
1 UX OMOJIOTUYECKOE 3HAYCHHE.

10.  Ilytm u MexaHU3MbI BHYTPHKJIETOYHON COPTUPOBKU OenKOB. CHUTHAIIbHBIE
NEeNTHU/Ibl U CUTHAJIbHBIE YUACTKHU.

11.  OcobenHoct  TpaHcrmopra  OelkoB B sIpO,  MHUTOXOHJAPUH,
9H/IOIIA3MATHUECKUI PETUKYIIYM U XJIOPOILIACTHI.

12. DkcnepuMeHTaJIbHBIE  TOIXOMABI,  HCIOJIB3yeMble  JUISi  W3YYeHUS
BHYTPHMKJIETOYHOT'O TPAHCIIOPTA.

13. BosneueHne MHUKpPOTpYOOUYEK ¥ aKTHHOBBIX MHKPO(HUIAMEHTOB B
obecrieyeHrne BHYTPUKIETOYHOIO TPAHCIIOPTa MAKPOMOJIEKYII.

14. JlelicTBME BHEKJIETOYHBIX CUTHAJIOB Ha KJIETKU

15.  Yerblpe cTpaTermu MEXKJIETOYHBIX B3aUMOJEHCTBMI: TOPMOHBI,
JIOKQJIbHBIE XUMUYECKUE MEUATOPBI, HEHPOMEINATOPhI U FIK30COMBI.

16.  BonopactBopumsie u XKUPOPACTBOPUMBIE JIUTaH]BL.

MeMOpaHOCBsI3aHHBIE PEIIEITOPHI.
17.  CrpykTypa JUTaHICBA3BIBAIOIIMX YYaCTKOB. D(QexTopHbIe (YHKIIHH
KJIETOYHBIX PEIECTITOPOB.

18.  Mexanu3mbl TpaHchOpMalMKU JE€HCTBHSI BHEKJIETOYHBIX CHTHAJIOB C
ydacTueM OeJIKOB KJIETOYHOU MOBEPXHOCTH.

19.  Tpwm kimacca MeMOpaHOCBSI3aHHBIX OEIKOBBIX PEIENTOPOB: 0Opa3yroOIIHe
MOHHBIN KaHal, conpsikeHHble ¢ G-0eIKOM U KaTalUTUYECKUE.

20.  I[uknuueckue HykieoTHAbsl, HoHbl Ca2+ W mHpocTarJaHIuHBl —
YHHUBEpPCaJIbHbI€ BTOPUYHBIEC TOCPEIHUKH I€HCTBUS BHEKJIETOUHBIX CUTHAJIOB.

21. B3aumopneiicTBue cUrHasbHbIX IyTed ¢ ydactueM ¢ HAM® u noHoB
Caz+.

22.  CurHanbHOe 3HAY€HHME TMPOJYKTOB paclieruieHus (ochoUHO3UTHIOB

6I/IOMCM6paH. KaCKa)IHI)Ie MCXAaHU3MBI YCHJICHHA PCAKIUMKW Ha BHCKJICTOYHBIC
CHUI'HAJbI.

23.  MonekysipHble ~ MEXaHHM3MBl  aJanTalid  KJICTOK-MHIIEHeH  Ha
JUTUTENILHOE BO3/1EHCTBIE OMOIOTMYECKH aKTUBHBIX COCIMHEHUH.
24.  BoBieyeHHE  aKTHHOBBIX  MHKpoHIaMeHTOB B  oOecrieueHHe

aIalITUBHOTO  (DYHKIIMOHUPOBAHUSI PEIENTOPHBIX CAWTOB HEPBHBIX KIETOK
Pa3IMYHON CrIENUATU3ALINH.

25.  CurHanusanus ¢ y4aCTHEM BHYTPUKIIETOUHBIX PEIETITOPOB: MEXaHU3MBI
JEUCTBHSI CTEPOUIHBIX TOPMOHOB.

26.  IlepBuuHble U BTOPUUHBIE Y3PPEKTHI NEHCTBHS CTEPOUIHBIX TOPMOHOB.
27.  DnexTpoBo30ymumble KieTkH. [loTeHInman-3aBHCHMbIe MOHHBIE KaHAIbI,

MOTeHIIUaN ASUCTBHUS U €TI0 PaCIIpOCTPAHCHUC B HCPBHBIX KJICTKAX.



28. Jlemonspuzanus M Truneproispusanus kieTok. [loreHiuan-3aBucumbie
KaJlbl[MeBble KaHaJbl M WX 3HaYeHHe. Poib MOTeHIMaN-3aBUCHUMBIX KallMEBBIX
KaHaJI0B. BrICBOOOXKIeHNE HEUPOMEANATOPOB ITyTEM SK30IIUTO3A.

29. Jluranp-3aBHUCHMbIE HWOHHBIE KaHaldbl M  (QOPMHUpPOBAHUE  MOCT-
CHHAIITHYECKOT0 BO30YK/IAIOIIETO MOTEHIIHANIA.

30.  BozOyxpnatoniue u TOpMO3HBIC HEHPOMEIUATOPHI.

31.  DruexTpuveckre M XUMHYECKHE CHHAICHI U MX 0COOEHHOCTH.

32.  Croiikue HU3MEHEHHUS CHHAICOB U TIOBEACHUE: HKCIEPHUMEHTAJIbHbIC
Mojieni. HepBHO-MBIIEYHOE COeMHEHNE - Han0osiee U3yu4eHHBIN CHHATIIC.

33. MornekynspHble MEXaHHU3MBl  AJIEKTPOMEXAHUYECKOIO  COMPSIKEHUS
MBILIEYHBIX BOJIOKOH.

34.  Hcnmonwp3oBaHue  MeTojaa Patch-clamp B  HeiipoOuoaorum.
[uToXMMHUYECKHEe METOJBl H3Y4EHUS (YHKIIMOHAIBHBIX ~ 0COOEHHOCTEH
HEPBHBIX KJIETOK.

35.  @DoTo- XeMO- U MEXaHO- PEeleNnTOpbl OpraHoB 4yBCTB. Kiaccuduxamnms
PELenTOpPOB.

36.  IlpuHOUOBI CTPYKTYPHO-(PYHKIMOHATBHON OpraHU3allid CEHCOPHBIX
cucreMm. Mopdo-pyHkuroHanbHast crenupuIHOCT, CEHCOPHBIX KIIETOK.

37.  IlepBuunble mpomecchl Xemo-, (OTO- W  MEXaHO-  PELEMIHH.
[lepBUYHOUYBCTBYIOIME U BTOPUUHOUYYBCTBYIOIUE PELIEITOPHBIE KIETKH.

38. CBoiicTBa penenTOpPHBIX MOTEHIHANIOB. TpaHchopManus penenTOPHBIX
MOTEHIMAJIOB B IIOCJIEI0BATEIbHOCTh IOTEHIINAJIOB ACHCTBUS.

39.  AnjanTuUBHBIE MEXaHHM3MBI B CUCTEME IICHTPAJIBHOTO H Mepu(epruIecKoro
OTIeNnoB  aHanu3atopoB. AddepentHas u  >ddepeHTHas peryssanus
qYBCTBUTEIHLHOCTH PEIETITOPHBIX KIETOK.

40.  CoBpeMeHHbIE KJIETOYHbIE TeXHOJOrHH. IlomyueHne ruOpuaHbIX KIETOK
(rubpuom) ciocoOHBIX K 00pa3oBaHuto aHTHTEN B-muMponuTos.

41.  TexHomorus CIOUSHUS KJIETOK MHeEIOMBl ©  B-numdpounuroB wu
KYJIbTUBUPOBaHHUE THOPUIHBIX KIIETOK.

42.  Tlomnep:xkaHue >KM3HECIIOCOOHOCTH LENEBBIX KIETOYHBIX JIMHUHA B
TUTAHIIEeTaX.

43.  Mertoa paiMOMMMYHHOTO CKaHMPOBAHUS sS4eeK JUIs 0TOOpa TMOPUAOM C
aHTUTEIaMHU HEOOX0IUMOH CIIeU(PUIHOCTH.

44.  PemporpamMmupoBaHue (mepenporpaMMupoBaHue) KieTok. Mcrtopus

orkpbitust  (Jx. T'épmon, 1962 r.) QeHoMeHa penporpaMMHpOBaHUS
COMAaTHUYECKUX KIIETOK.

45.  IIpobnemsl " MIEPCIEKTUBBI HCITOJIB30BaHUS TEXHOJIOTHH
penporpaMMupOBaHusl KJIETOK B MEIULIUHE.

46.  Texuomorus 3D-KyTbTHBUPOBAHUS KJIETOK.

47.  Cozpanue CaMOOPraHU3YIOLINXCS YKU3HECTIOCOOHBIX Mozenein

OMOJIOTMYECKUX OpTaHOB, o0Jtamaronmx CBOMCTBaAMH €CTECTBEHHBIX
Pa3BUBAIOIINXCS OPTaHOB.

48.  Hcnonp3oBaHHWE «3a4aTKOB» (OpPraHOMIOB) TKaHEW ¥ OPTraHOB JUIS
U3y4yeHUs] W MOJEIMPOBAHUS OpPraHOreHe3a, pa3IMYHbIX 3a0oJieBaHU,
TECTHPOBAaHUS U CKPUHHWHTA Ha HUX PA3JUYHBIX JIEKAPCTBEHHBIX IMPETapaToB M
TOKCHYHBIX BEIIECTB, a TAKXKE [T SKCIEPUMEHTOB 10 UX TPaHCIIJIAHTAI|H.

49, OM6puouasl (3MOpUOHATIBHBIE TeNbla) TPEXMEPHBIE arperarbl KJIETOK,
coJieprKallye KJIETKH BCEX TPEX 3apOAbIIIEBBIX JIUCTKOB.

50. Tactpymoumsl - TpeXMEpHBIE arperarsl IUTFOPUIIOTEHTHBIX CTBOJIOBBIX
KJIETOK. 3-D OGuoneuaTs pa3inuyHbIX OPraHOB U TKAHEH.

51. Pomp MEXKJIETOYHOTO MaTpukca B (HOPMUPOBAHHH HCKYCCTBEHHBIX
TKaHeil.



PaspaGoTuuk:
/4
W2 nouent Kmumenkos U.B.
(moamnuce)

[Iporpamma cocrtaBiieHa B cooTBeTcTBUU ¢ TpeboBanusmMu ®I'OC BO mo HampaBieHHIO
06.05.01 «buonmxeHepust 1 OMOMHPOPMATUKAY.

IIporpamMmma paccmoTpeHa Ha 3acenaHuu Kadeapbl (U3HKO-XUMUYECKOW OHooruw,
ononmxkenepun u ononadopmartuku 17.04.2024 r. nmporoxon Ne 15.

3as. kadenpoi, 1.6.H., mpodeccop B.I1. Canosaposa @Zz&ﬁ

Hacmoswas npocpamma, ne modxcem Ovimb 60cnpouzéedena Hu 8 Kaxoul gopme 6es
npeosapumenbHo20 NUCbMEHHO20 pazpeulenust Kagheopvl-paspabomuuxa npocpammsi.



