MuHICTEPCTBO HAYKH U BbIcuIero oopasoBanusi Poccuiickoii @enepannu
PI'BOY BO «MHrymckmii rocyiapcTBeHHbIH YHUBEPCHTET»
Paboyast nporpamma

o N

MUWHHUCTEPCTBO HAYKH Y BBICIIEI'O OBPA3OBAHMUSI
POCCUMCKOM ®EJEPAIINN
®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE BIOJI)KETHOE OBPA3OBATEJIbHOE
YYPEXJIEHUE BBICIIEI'O OBPA3OBAHUS
«AHT'YIICKUH T'OCYJAPCTBEHHbBI YHUBEPCUTET»

XUMHUKO-BUOJOTMUECKU ®PAKYJIBTET

COI''TACOBAHO YTBEPXJIAIO
PykoBonuTens 00pazoBaTenbHONM MPOrpaMMbl HW.o. nexana XMMUKO-OHOJIOTMIECKOTO
/mpod. T.1O. Tounes ¢akynereta  /B.A.TemupxaHos
«23» mas 2025r. «26» mag 2025r.

PABOYAS TIPOTPAMMA JUCIHUATIIMHBI (MOTYJIS)

b1.B.06 «<COBPEMEHHBIE METO/Ibl BUOJIOTI'H»

HamnpasneHnune moaroToBku (6akagaBpHar)
06.03.01 bBuoJorus

HamnpasnenHnocTs (poduiik HOATOTOBKH)
IuTO10rUs ¥ reHeTHKA

Kpanudukanus BeITycKHUKA

O0akaJjaBp

dopma 00ydeHus
OuHnas

Marac, 2025



MuHHCTepCTBO HAYKH U Bbiciiero odopasosanus Poccuiickoi ®enepannn
DenepajibHOE TOCYIAPCTBEHHOE 0I01KETHOE 2/43
o0pa3oBaTe/IbHOe yUpe:KIeHHe BbICIIero 00pa3oBaHus
«/Hryuickuii rocyiapcTBeHHbI YHHBEPCUTET»
Paboyas mporpaMmMa TMCHUILINHBI (MOAYJIsT)
«CoBpeMeHHbIE METOAbI OMOJIOT MU

1. llesim oCBOeHMSI JMCHUILIMHBI. TOATOTOBUTH CTYJIEHTOB K CaMOCTOSITEIbHONW Hay4yHO-
UCCIIeIOBATEIbCKONH padoTe, chopMHUPOBAB KOMIUIEKCHOE MPEICTABICHHE O KIIOYEBBIX COBPEMEHHBIX
MeTOoJ1aX OMOJIOTUU U HAYYUB WX BBIOUPATH U MIPUMEHSTH JJIs PEIICHUS aKTyaJbHbIX HAYUHBIX 3a/1a4.

2.3aga4m TUCHHUILIMHBI

1. OcBoeHue NUPHHIHUIIOB: M3ydnuTh TEOpPETHUYECKHE OCHOBBI M MPHHIHUIIBI PabOTHI TJIABHBIX
COBPEMEHHBIX METOJIOB (MOJICKYJISIPHBIX, KJICTOYHBIX, FCHETHYECKUX, ONOMH(DOPMATHYECKUX H JIP.).

2. Bsibop meromos: Hayuuthcs mombOuparh Hamboiee MOIXOISMIIME METOIBI JUIi KOHKPETHBIX
OMOJIOTUYECKHX UCCIICIOBAHMIA, TOHUMAsI UX BO3MOXXHOCTH U OTPAHUYICHHSI.

3. Axamu3 naHHbIX: [IproOpecTd HaBBIKM aHaIM3a W WHTEPIPETANUUA SKCIICPUMEHTATBHBIX
JAHHBIX, TOJIYYCHHBIX C TIOMOIIBIO COBPEMEHHBIX METOJIOB.

4. Tllonumate npumeHeHue: O3HAKOMUTBHCS € 00JIACTSIMH MPUMEHEHHS 3TUX METOIOB B Hayke,
MeIUIUHE, OMOTEXHOJIOTUU U IPYTuX chepax.

5. VYuuteBath 5TUKy: [lOHATH CBsI3aHHBIE C METOJAAMM JTUYECKHME BONPOCHI M TIpaBHiIa
0€30I1aCHOCTH.

dopmupyemble TUCHUIUIMHON 3HAHWS M YMEHHS TOTOBSIT BBITYCKHHMKA JaHHOW 0Opa3oBaTeNbHOM
IPOTPaMMBbI K BBITIOJTHEHUIO 00OOIIEHHBIX TPYAOBBIX QYHKIUI (TPYIOBBIX (DYHKIIHIA).

Tabnuua 1.1
Kon n naumeHnoBanme TpynoBbie pyHKIMHU
npo¢eccUOHAIBLHOTO
cTaHIapTa
06.001 Hayunerit pabotauk | [TnanupoBanue, [IPOBE/ICHUE u HHTEpIpeTanus Ppe3yabTaTOB
(uccnemoBaTenb) AKCIIEPUMEHTAIBHBIX HCCIIEOBAHUH B Pa3UYHBIX 00acTAX OHOJIOTHH,

UCTIONBb3YSl COBPEMEHHbIE METO/IbI (MOJIEKY ISIPHO-TE€HETHYECKHE, KIIETOUHbIE,
Onoxummuueckre, OMOWH(POPMATHYECKUE W Jp.) Ui TIOJTYYEHHs] HOBBIX
HAYYHBIX JIaHHBIX U PElICHHs NCCIIEIOBATEILCKUX 33/1a4.

06.004 Cneumanuct 1no | COop, o0paboTka M TIyOOKHH aHaIM3 CIIOKHBIX OHMOJIOTHUECKHX JaHHBIX
HAay4yHOH  9KcmepTu3e | | (BKIIOYas JIaHHBIE BBICOKOIPOM3BOAMTENBHBIX METOJOB, TaKUX Kak
aHaIM3y JaHHBIX CEeKBCHHPOBaHHE WU MAacC-CIIEKTPOMETPUS), HCIONb3Yysl COBPEMEHHBIC
ononHDOpMATUIECKHE HMHCTPYMEHTHI W CTaTHCTHYECKHE ITOAXOJBI JUIS
W3BJICYCHHS 3HAUMMON HH(OpMaLKH.
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2. CBsi3b  aucHMILIMHBI  «CoBpeMeHHBLIE  METO/AbI

0MOJIOTHM» C TNpeAllecTBYIIIMMHA

AUCHUIIJIMHAMHA U CPOKHU X U3YYCHHUSA

Tabauua 2.1.
Koa qucuumimHbI JMCUMIINHBI, NpeIliecTBYOIIUE JUCHUILINHE Cemectp
«CoBpeMeHHbIe METO/IbI OMOJIOTHH»
b1.0.17.04 MoutekysspHas OUOJIOTHs 2
b1.0.32 DKOJIOTHs 2
b1.B./IB.03.01 buounxenepus 2
b1.B./1B.03.02 I'ennas unxeHepus 2

3. Pe3y.m>TaT1>1 OCBOCHHUA NUCIHHUITINHBI (MOIlyJIﬂ) «CoBpeMeHHbI€ METOAbI 0MOJIOTHI»

[Ipouecc wu3yueHUs JUCHUIUIMHBI HAampaBieH Ha (OPMHPOBAHUE DJIEMEHTOB

koMmrereHuit B coorBerctBur ¢ ®I'OC BO no nanHOMy HanpaBlICHUIO:

Tabauya 3.1.

Kon HaumenoBanmue NuaukaTop 10CTHKEHUS
KoMIIeTe KOMITETEHI[MH KOMITETEHIIMH
HIUH

B pe3yabTaTe ocBOeHHMA AUCHMIIJIMHBI
00y4YarOLIUIiCS 10JIKEH

Yuusepcaababie komnereHunu (YK) 1 HHIMKATOPBI HX JOCTH/KEHHS

YK-1. | Cnocoben ocymectsisats| YK-1.1: OcymiectBisier

IIOUCK, KpUTUYECKUI MTOUCK, KpUTUYECKUI
aHaJn3 U CHHTE3 aHajau3 1 0000IIeHHe
nH(pOopMaIuy, HAy4YyHOH U
MPUMEHSATh CUCTEMHBIH pohecCHOHATBHOMN
MTOIXOJT IS PEIICHUS nH(pOpMaIUH 0
MOCTaBJICHHBIX 33]1a4. COBpPEMEHHBIX
OHOJIOTHYECKUX METOIax,
BBIOHMpAET
COOTBETCTBYIOIIHE

METOJIbI IS PELICHUS
HCCIIeIOBATEIbCKUX U
MPUKIATHBIX
OMOJIOTHYECKUX 3a]1a4,
HHTEPIPETUPYET
MOJTyYeHHbIE JIaHHBIE.

3narp. 1.OcHOBHBIC TPUHIIMITEI PAOOTHI
KITIOUEBBIX COBPEMEHHBIX OMOJIOTUYECKUX
METOAOB (MOJIEKYJISIPHO-TEHETUIECKHUX,
KIIETOYHBIX, OMOXUMUYECKHX,
OronH(MOpPMATHIECKUX U JIp.).

2.06nacTy IpUMEHEHUS U OTPaHUYEHUS
WCTIOJIb30BaHMS PA3TUYHBIX COBPEMEHHBIX
OMOJIOTUUECKUX METOJIOB.
3. Twunbl JaHHBIX, TOTYYaEMBIX C
HCIOJIb30BaHHEM COBPEMEHHBIX
OMOIOTMYECKUX METOJIOB, U OCHOBHBIE
MOIXOJIBI K UX MIPEJICTABICHHIO.
4. Kputepuu BbIOOpa aIeKBaTHOTO
METO/JIa JUIsl PEelIeHUs] KOHKPETHOU
OHOJIOTMUECKOH 3a/1a4H.
5. HcTouHuKM mosryyeHus: aKTyalbHON
WHOPMAIIIH O COBPEMEHHBIX

CIICYIOIIIUX
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OMOJIOrNYECKUX METOaX U IPOTOKOJIAX.
Ymetn: 1.0cymecTBiATh 3P PeKTUBHBIN
MOWCK HAYYHOW U MPO(eCCHOHATBHOM
MH(POPMALIIK O COBPEMEHHBIX
OMOJIOTNYECKUX METOAX B PA3IMYHBIX
WCTOYHUKAX (Hay4HbIE CTATbU, Oa3bl
JaHHBIX, CHIEIMATU3UPOBAHHBIE PECYPCHI).
2. Kpuruuecku aHaIM3MPOBATH
WHPOPMALIUIO O IPUHLIUIIAX, TPOTOKOIAX
U pe3yibTaTax IPUMEHEHHS COBPEMEHHBIX
METOZOB, BBISBIISISL MX CUJIbHBIE U cIa0bIe
CTOPOHBI.

3. CpaBHHBATH pa3IHYHBIC COBPEMEHHBIE
OHoJIOrn4ecKue METOABI 110 UX
MPUMEHUMOCTH, TOYHOCTH, CTOUMOCTH U
TPYAOEMKOCTH ISl pEIICHHUsI KOHKPETHOM
3a7a4i.

4. BsiOupars HanbOoIee MOAXOIAIITIE
COBpPEMEHHBIE METO/IbI JIJISl IUTAHUPOBAHUS
Y MPOBEACHUS OMOJIOTUIECKUX
WCCIICIOBAHNH WM PELICHUS! TPUKIIAIHBIX
3aa4 (Ha 0a30BOM YpOBHE).

5. HuTtepnperupoBaTh pe3yibTaThl,
MOJIyYE€HHBIE C UCTIONb30BAaHUEM
COBPEMEHHBIX OMOJIIOTHYECKUX METO/IOB
(Ha 6a30BOM ypOBHE, IIOHUMas CBSI3b
MEX]y METOJIOM U TUTIOM JIAHHBIX).
Baagern:1.HaBeikamu 1oHcKa,
KPUTHYECKOT0 aHAJIN3a U CHHTE3a
WHPOPMAIIUH O COBPEMEHHBIX
OMOJIOTMYECKUX METO/IaX U3 Pa3IHUHBIX
HCTOYHHUKOB.

2. OnbITOM KPUTHYECKON OIEHKH
MPUMEHUMOCTH Pa3IMYHBIX COBPEMEHHBIX
METOOB ISl PELIeHUsI OMOJIOTHIECKUX
3ajad.

3. T'OTOBHOCTBIO K HCIIOB30BAHHIO
MOJTyYEHHBIX 3HAHUH U YMEHUH JUIs
000CHOBaHHOT'O BBIOOPa METOJIOB U
0a30BOI MHTEPIPETAINH PE3YIHTATOB B
Oynymieit mpodeccuoHanbHON
JIeSITETIbHOCTH

l'[pocbeccuonanbnble KOMIIETCHI MU BBIMNYCKHUKOB U HHAUKATOPHbI UX TOCTHKCHUSA
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IIK-5.

Croco6eH MpuUMEHsITh
COBpPEMEHHBIE
OMOJIOTMYECKUE METO/IBI.

IK-5.1. Ilpumensier
OCHOBHBIC COBPEMCHHBIC
OHMOJIOrYECKNE METOBI

(MoIeKymsIpHO-
TCHETUYECKHE, KIICTOYHEIE,
OHOXHUMHYECKUE,
OnonHpoOpMaTHIECKHUE)
U cOopa 1 TIepBUIHON
00paboTKH

OKCIIEPUMEHTATBHBIX

JIaHHBIX, COOJIIOAAs
CTaH/IaPTHBIC IPOTOKOJIBI U
npaBuiia 0€30MaCHOCTH.

3uarp: 1.CrangapTHbIC IPOTOKOIMBI U
OCHOBHBIE 3Tallbl BBIIIOJIHEHNS KJIFOUEBBIX
COBPEMEHHBIX OMOJIOrMYECKUX METOJIOB.

2. IIpaBmia 6e30macHOl paboThI ¢
00opyI0BaHNEM, peareHTaMu 1
OMOJIOTMYECKIMH MaTepHATIaMH,
WCIIOJIb3YEMBIMHU B COBPEMEHHBIX
OHOJIOTHIECKHX JTA00PATOPHSIX.

3. TlpuHumms! paboTbl OCHOBHOTO
J1abOpaTOpHOTO 00OPYAOBAHWIS,
HEO0OXOIMMOTO ISl BBITOITHEHHS
COBPEMEHHBIX OMOJIOTHYECKUX METOJIOB.
Ymernb: 1.BBIIOIHATE OCHOBHBIE ATAIIbI
CTaHJAPTHBIX POTOKOJIOB COBPEMEHHBIX
OMOJOTUYECKUX METOIOB (HAIIpUMep,
MOJrOTOBKA PacTBOPOB, paboTa ¢
nuneTkamu, nposeaeHue [P,
anekTpodopesa, 6a30BBIX MPOLEAYP
KJIETOUHBIX KYJIBTYD, UCIIOJIb30BaHNE
npocroro ononnpopmaruyeckoro [10)
0] pyKOBOJICTBOM HJIH MO YETKUM
UHCTPYKLUSIM.

2. Pabotarhk ¢ OCHOBHBIM 1a00PaTOPHBIM
obopynoBanueM (LieHTpUdyra,
TEPMOLUKJIIEP, CIEKTPO(POTOMETD U T.I1.)
IIPY BBITIOJTHEHUH COBPEMEHHBIX
OHMOJIOTUYECKUX METO/IOB.

Baagerns: 1.HaBrikamu BEITIOTHEHNS
OCHOBHBIX JJA0OPaTOPHBIX OIIEPALI,
HEOOXOIMMBIX JJIsI peaTi3aluy
COBPEMEHHBIX OMOJIOTHYECKUX METOJIOB.

2. OnbIToM pabOThI C TUTIOBBIM
J1abOpaTOPHBIM 00OPYIOBAHUEM.

3. TOTOBHOCTEIO CIIE/IOBATH CTAHJAPTHBIM
MPOTOKOJIaM ¥ HHCTPYKIIUSIM TIPH
NPOBEACHNH SKCIIEPUMEHTATIBHBIX PaloT.
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4. CTpyKTypa Hu cojep:KaHue TUCHUIIMHBI (MoayJsi) «CoBpeMeHHbIE MeTO/Ibl OMOJI0T UMY
4.1. CTpyKTYypa QM CHUIUIMHBI (MOLYJIs1)
OO6mast Tpy1I0€MKOCTh TUCIIUIUIMHBI COCTABIISIET 3 3a4€THHIX eauHMIIbI, 108 yacos.

Tabnuya 4.1.
Ne Bunbl yueOHO# padoThI, BKJIIOYas DopMbI TEKYLIEr0 KOHTPOJIA
n/ CaMOCTOSITEJIbHYI0 PaGoTy CTY/IEHTOB M yCIIeBaeMOCTH (no Hedensam
n TPYA0EMKOCTH (B Yacax) cemecmpa)
KonrakTHas Camocrositeibna|  POPMa NPOMEKYTOUHOH
padora 51 pa6oTa arrecrauuu (no cemecmpam)
S
HanmeHoBaHue pa3ieioB U TeM g T . z ] G}
JUCUMILIMHBI (MOXYJIfA) ) = © g | E 3 e x |8
s 55 22 £ EAEENL
e T = B s = = SENIN=S
S |8 = S | = 2 |8 & I=ds
% < & | Sl o o |& |5 ¢ &
o & |E e o= £ £ & 840
5 |2 | & O | M ALK 3 15 |5 |8 99
ERE & s |23 35 |28 |2 & |Bg
5 & |3 w 2 SRS |gs |8 |8 |8 iw
o = = =t < ) 5l H|l A X 2 < 2 4 s
= E = e | H B B | OEFl0o% & |9 |2 | &3/
13) o = = =T ) o o = o Q|9 Q 9] Q 0 55
5 = = M o [~ N e Q = = & 0|1 /M /M ] /M EQ
s 1) = < O .| © o = >~ S |5 ] ] @] o e .
|2 |8 & | |89 |5 |2 |8Z|gd & |8 & |&aiSa
S MR E IR HAR | |[FE K30 B B |E |FigH
1. | Tema 1. Posb coBpemMenHbIx |6 |2 | 2 2 2
MEeTO/0B B OMO0JIOrHYECKUX
uccjaea10BaHusAX. OCHOBBI
JlabopaTopHoii paGoThI U
0m00e30NmaCHOCTH.
2. | Tema 2. MeTtonanl padoreic |6 (4 |4 |2 4 2 2
HYKJIEHHOBBIMU KHCJIOTAMM.
3. | Tema 3. MeToasbl 6 |4 |4 |2 3 2 1
aMIIH(pUKATNHA
HYKJIEMHOBBIX KHUCJIOT.
Meroab! reHHOH HHKeHepHHU
4. | Tema 4. MeToasbl 6 |4 |4 2 4 2 |2
CeKBEHUPOBAHMS
HYKJIEHMHOBBIX KHCJIOT.
Meroabl aHa/IM3a MyTalUil U
s Fal W'lllﬂ“l‘\'l'\lll\“
5. | Tema 5. Boigesienue u 6 |4 |4 2 3 1 2
0YHCTKA 0eJaKkoB. MeToanl
aHaJn3a 0eJIKOB
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6. Tema 6. MeToabl nu3yueHust 6 |2 |2 |2 4 2 |2
0€eJIOK-0eJIKOBBLIX H 0€JI0K-
JIHK B3aumoaeiicTBuil.

7. [Tema 7. KyabTuBupoBanue (6 (4 (4 |2 |2 3 1 2
KJ1eTOK. MeToasbl
MaHHUIYJISINHH ¢ KJIeTKaMH.

8. Tema 8. Ilporounasn 6 4 |4 |2 4 2 |2
HUTOMETPHSI U COPTUPOBKA
kiaeTok (FACS).

9. Tema 9. OcHOBBI 6 |4 |4 |2 |2 3 112
MHKPOCKONMH.
DjyopecueHTHAs
MM KPOCKOHNSI.

Tema 10. 6 2 2 2 2
Cyneppa3spemawinas
mukpockonus (PALM,
STORM, STED).

N

IIpome:xxyTouHasi aTTecTalUA 2 |2
(3auer, 3a4eT C OILIEHKOI,
JIK3aMeH)

OO0mas Tpy10eMKOCTh, B 4acax

108 42 14 10| -|42| - - - - -
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4.2. Conep:xaHue TMCUMILIUHBI (MO1YJIs1)

B pasmene 4.2. nmporpamMmbl y4ueOHOW ucHMIUIMHBI «COBpeMeHHbI€ MeETO/Ibl _OHOJIOTrHU>»
NPUBOJATCS KpaTKHEe aHHOTALMU CTPYKTYPHBIX €IUHHUI] MaTepuana aucuuiuidbbel. CopepxaHue
JUCIHUIUIMHBI CTPYKTYpUPYETCA MO paslieiaMm, TeMaM WIM MOAYJISM M PacKphIBaeTcs B aHHOTAIMIX
pabodeil mporpaMmbl C JOCTATOYHOM TOJMHOTOM, YTOOBI OOy4aromipecs MOTJM H3ydaTh MarepHuall

CaMOCTOSATCIIbHO, OITUPAACh Ha IIPOrpaMMy.

TeMmbl yueOHBIX 3aHATHIH (001as1 TPYI0EMKOCTH Y4eOHOH TUCHUIIMHBI - 3 32a4eTHBIX eJMHUIL)

Taonuua 4.2.
Moayab Coaeprxanue nporpaMmbl y4eOHOH AU CHMIIMHBI
1. BBenenne B Tema 1.1. Posib coBpeMeHHBIX MeTO/I0B B OHOJIOTHYECKHX HCCIeI0BAHUAX.
COBpPEMEHHbIE Knaccudukanus METOJIOB. Tennenuun pa3BUTHA. B3aumocBss3p
O0MoJIoOTHYeCcKHe | DKCIIEPUMEHTAIbHBIX U BEIUUCIUTEIBHBIX METOJOB.
MeTOoAbI
0e30macHOCTD Tema 1.2. OcHoBbI J1a00paTopHON padoTsl M OMoOe3omacHocTH. [IpaBuia

pabotel B Ouonormyeckoi nabopatopuu. Kmaccer 6mobesomacHoctu. Pabora ¢
MHUKpPOOpPTraHW3MaMH, KJIETOYHBIMU  KyJIbTypaMu. Pabotra ¢ omnacHbIMU
BeIIleCTBaAMN (XI/IMI/IKaTI)I, pPaarnOaKTUBHBIC N30TOIIbI - €Clin
npumenumo).Haanexamass ~ nmaboparopHass  npaktuka  (GLP).  Benenue
1abopPaTOPHBIX KYPHAIIOB.

2. Monekyasipuo-| Tema 2.1. Meroasl padoTbl ¢ HYK/JIEHHOBBIMHM KHCJOTaMM. BoijeneHue
reHeTHYeCKue JJHK un PHK u3 pa3nuusHblX OOBEKTOB (KJIETKH, TKaHU, MHUKPOOPTaHU3MBI,
BUpychl). OneHka KayecTBa M KOJMYECTBA. ONEKTpodope3 HYKIEHHOBBIX
KUCIOT  (arapo3Hblii, MOJIMAKPUIAMUAHBIN). PEeCTpUKIMOHHBIA  aHAIM3.
®epmentsl  Mogudukamu JHK. T'uOpunuzanust HYKIEHMHOBBIX KHUCIOT
(Southern, Northern Blotting). FISH (¢diyopecuientHas rubpunuzaius in situ).

METOALI

Tema 2.2. MeToabl aMILIMPUKAIIUA HYKJIEHHOBBIX KHCJIOT. [lommepasHas
nenHas peakuus (IILP): mpunimmnel, Tunsl (o6paTtHOTpaHckpunrtaszHas IILIP,
[TIP c ropstuum craptom, nested-I1LIP). KonuuectBennas [P B peanbHoM
Bpemenu (qPCR): mpunnunel, meroas nerekuuu (SYBR Green, TagMan-
30H/bl), aHAJIU3 AaHHbIX. M30TepMuyeckas ammiudukamms.

Tema 2.3. MeToabl reHHOI UHKeHepuH. BekTopsl U sxcnpeccuu (T1a3MHIbI,
¢daru, Bupycueie BekTopsl). JlurupoBanue JIHK. Tpanchopmanus OGakrepwii,
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TpaHcdekius dykapuotudeckux kinerok. Co3manme pexomoOuHanTHBIX JIHK.
bauku renos u k/IHK.

Tema 2.4. MeToabl CeKBEHHUPOBAHUSI  HYKJEHHOBBIX  KHCJIOT.
CekBenupoBanue 1mo CaHrepy. BBICOKOMpPOHM3BOIUTENHLHOE CEKBEHUPOBAHHE
(Next-Generation Sequencing, NGS): NpUHIMIBI Pa3IUYHBIX ILIATHOPM
(IMlumina, Oxford Nanopore, PacBio), moaroroBka OHOIMOTEK, OCHOBHBIE
TUNBI TPWIOKEHUH (TeHoMHOe cekBeHupoBanue, PHK-cexkBenupoBanwue,
CCKBEHHPOBAHUE 3K30Ma, METar€HOMHOE CEKBEHUPOBAHHE).

Tema 2.5. MeToasl aHagu3a myranmuid u mosumopduzmon. SNP-anamus,
MHKPOCATEJUIMTHBIA ~ aHaJu3. Metonbpl JETEKUMH TOYEYHBIX MYTalul
(nannpumep, HRM-ananus).

3. MeTtoanbl Tema 3.1. Boigenienne n ouncrTka 6esiKoB. MeTosbl HM3UcCa KIETOK U TKaHEH
padoThI ¢ @pakMOHUPOBAHUE 0enKoB (ueHTpUdyrupoBaHue, BbICAJINBAHUE).
oeskaMu Xpomarorpadgudeckne MeToabl (Tenb-QruibTpanus, noHooOMeHHas, aduHHAS,

ruapodooOHas). dnekrpopopernueckue  meronsl  (SDS-PAGE,  HatuBHBIA
anexTpodopes, n3odaeKTprYeckoe (HOKYCHpOBaHHE, IBYMEPHBIN 3JIeKTpodopes).

Tema 3.2. Metoanl ananu3za OeakoB. Bectepu-Onmortunr (Western Blot).
Jerexnus 6enkoB ¢ moMolbio anturen. Ummynoxumuyeckue metoasl (ELISA,
MMMYHOTIperunuTaus.Macc-crieKTpoMeTpust TUTSt UIeHTU(DUKAITIN "
KOJIMYECTBEHHOro aHanu3a OenkoB (mporeomuka). OmpeseneHne akTUBHOCTU
(bepMeHTOB.

Tema 3.3. Meroabl wu3ydenuss Oenok-OeqxkoBpix u  Oenok-JIHK
B3aumoercTBmii. JlpoxokeBas 1ByruopuaHas cucrema. MMmyHomnpeuunuTanus
xpomatuna (ChIP). EMSA (Electrophoretic Mobility Shift Assay).SPR (Surface
Plasmon Resonance).

4. KiietouHble Tema 4.1. KyiabTuBupoBaHHMe KJI€TOK. THIBI KIETOYHBIX KYJIBTYp
MeTO/IbI (nepBuuHbBIE, KIeTO4YHbIe JUHUM). CTepuibHble ycioBUs pabotbl.llutarenbHbie
cpensl, (axkTopel pocTa, ycioBUsS  KyiabTUBUpoBaHMs. IlaccupoBanue,
KpUOKOHCEpBAIUsl U pa3MOpakMBaHUE KJIeTOK.PaboTa ¢ KIETOUHBIMU JTUHUSMU
(mopnepxkaHue, KOHTPOJIb KOHTAMUHALIUN).

Tema 4.2. MeToabl MAHUNYJISUHUN ¢ KJIeTKamMu. Tpanchekuus U TPaHCTYKIIHS
kinetok. Co3gaHue CTAOWIBHBIX KIETOYHBIX JIMHUKA. MeEToasl ompeseneHus
*)u3HecnocooHoctn u mponupepanuu  kierok (MTT, WST, mnporounas
UTOMETPHS). MEeTOIbI MHIYKIIUK U JIETEKIINH arornTo3a U aBTo(daruu.
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Tema 4.3. Ilporoynass muroMerpusi M coprupoBka kJierok (FACS).
[TpuHIHIBI MIPOTOYHOM LUTOMETPHUH. dnyopeciieHTHbIE METKH,
aHTHTeNa. AHAIN3 KJIETOYHBIX MOmyisiuii (uMmmyHodeHotunuposanne). OmneHka
KJIETOYHOro 1ukia. COpTUpOBKaA KIIETOK.

5. MeTtoasl Tema 5.1. OcHOBbI MUKpPOCKONUH. [[pUHINITEI pabOTHI CBETOBOIO MUKPOCKOIIA
MHKPOCKONIHHM M | (CBeTJioe TIoJie, TEeMHOe TmoJsie, (a30BbIi KOHTpacT, JuQQepeHInaTbHbIHI
BU3YATU3AIUHU uHTephepeHMOHHbIH  KoHTpacT). IloaroroBka oOpa3moB A CBETOBOM

MUKpocKonuHu ((hUKCUpPOBaHUE, 3aJMBKA, PE3Ka, OKPAIIMBAHHE).
Tema 5.2. ®ayopecueHTHasi MUKpockonus. [IpuHIUNIBL (IyopecleHIINH.
diryopodopsl. Ummyrodyopecennus (nipsimast 1 Henpsimas  KoHdokanbHas

MHUKPOCKONHA: MTPUHIHUIIBI, BO3MOKHOCTH. MHKpOCKOHI/Iﬂ KHBBIX KJICTOK.

Tema 5.3. Cyneppa3pemawmas mukpockonust (PALM, STORM, STED).

Tema 5.4. DJIeKTPOHHAA MHUKPOCKOIIMS. [TpuHIMIIBL paboThI
(TpancmuccuoHHas, ckaHupyromasi). [loaroroBka oOpasnoB. Bo3moxxkHocTH u
OTrpaHUYECHUSI.

Hroro aynuropHbIX yacoB:42

IIpakTnyeckas padora cryaenra:42

CamocrosiTeibHasi padora : 24

Bcero yacoB Ha ocBoeHue yueOHOro Mmatepuasa: 108

5. YueOHO-MeToAu4YecKoe obecredyeHHe CAMOCTOATENbHON padoThl CTyAeHTOB. OneHOYHbIE

cpeacrBa MJA TEKYIIETr0 KOHTPOJIA YCNEeBaeMOCTH, HpOMe)KYTO‘lHOﬁ aTTeCTalli N0 HTOraM
OCBOCHUA NTUCHHUIIJIMHBI.

5.1. Tlaan camMoCTOSITeIbHOMH PadOTHI CTYAE€HTOB

Taonuya 5.1.
Ne | HammeHoBaHme pa3aesia (TeMbl) Bun camocrositesibHOM Tpynoemkoct
/N | AMCHMILIHHBI padoThI b (B
aKaJeMHUYeCKH
X yacax)
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1. | BBeaenue B coBpeMeHHBbIE [ToaroroBka k 00CyXICHHUIO 2

OHOJIOTMYeCKUe MeTOAbI U 6e30nmacHocTh | BONPOCOB 6robe30macHOCTH U
9TUKU B OMOJIOTUYECKHAX

HNCCJICAOBAHUAX.
2. MOJIeKyJIﬂpHO-FeHeTI/I‘leCKI/Ie I/IsyquI/Ie Pa3JIMIHBIX THUIIOB 2
METOIbI HHP (RT-PCR, qPCR) " ux

npuMeHeHui. [lonumanue
npuHIUIOB padoTel TagMan-
30H710B 1 SYBR Green.

3. | MeToabl padoThl ¢ OeJIKaMHu [Touck u aHaIM3 MPOTOKOJIOB 4
BBIJICTICHISI M aHAJIH3a OCJIKOB.

4, Kierounwnie MeTOoAbI I[eTaJIBHOG HN3YUCHUC 4
IPUHIUIIOB IPOTOYHON
OUTOMCETPHUH:

(IyopecieHTHBIC METKH,
JIETEeKIINsI CUTHAIIOB, aHAIIN3
JTaHHBIX (TUCTOTPAMMBI,
CKaTTEeP-IJIOTHI).

5. | MeToapl MUKPOCKOIIHH U [eranbHOE U3ydyeHUE 4
BH3yaIH3aLHH OPUHLIUIIOB (IyOpeceHTHOU
1 KOH(pOKaIbHON
MHKpockonuu. [lonnmanue
ponu GpuryopodopoB U aHTUTEN
(mpu
UMMYHO(DITYOPECIIEHIIUN).

5.2. MeToauuecKkue YKa3aHus 10 opraHm3anuuu CaMOCTOSITEILHOM paﬁoTI)I CTYAEHTOB

VYuebubiM m1aHoM HampasieHus noarotoBku 06.03.01. buonorus mo aucuuruimae «CoBpeMeHHbIe
MeToabl OMOJOrHU» TIPEIYCMAaTPUBACTCS CaMOCTOSTENbHAsA paboTa CTyACHTa, KOTOpas BBIMOJIHSAETCS
CIICNYIOIIMMH BUJAMU CaMOCTOSTEILHON pabOTHI: HAMMCaHUE KOHTPOJBHOM pabOThI MO AMCIUILUIMHE,
cZla4ya KOJIJIOKBUYMa.

5.2.1. MeToanyecKkue peKOMeH/ 1AM M0 BbINMOJHEHNI0 KOHTPOJIbHOI padoThl

O0mme ykazanus

KonrponbHas pabota — oxHa u3 (OpM CaMOCTOATENBbHOM pabOThl CTYAEHTOB, HAINlpaBlieHHAs Ha
NPOBEPKY YCBOCHHUS TEOPETUYECKOTO MaTephaia W yMEHHUS TPUMEHSTHh 3HaHUS TP pEIICHUH
NpaKTUYeCKUX 3a1ad. JlaHHble peKOMEHJAMM TOMOTYT IpPaBUJIBHO OPraHU30BaTh BBHIMOJIHEHUE U
odopmiteHre paboThl B COOTBETCTBUU C TPEOOBAHUSAMH JTUCIUILIAHEI.

Llesib KOHTPOJILHOI PadOTHI: 3aKpeIUIeHHE U CUCTeMaTH3alHsl 3HAaHUH 10 TeMe, pa3BUTHE HABBIKOB
CaMOCTOSITENIbHOW paboThl ¢ JUTEpaTypoi, (GOpMHpPOBAHHE YMEHHUS AaHAIM3UPOBaATh, 0000IMATH U
u3jaraTh MaTepuall, MOAr0TOBKA K 3K3aMEeHaM HJIM 3a4eTaM.

TpeOoBaHusl K COAEPKAHUIO M CTPYKTYpE:

o Pabora BbINONHSETCS MHIAUBUAYAIBHO.
e OObem: 3aBucHUT OT 3a1aHus (00b19HO 10—15 crpanu).
e Odopmienue: B coorBercTBuu ¢ [OCT
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e CrpyKTypa: TUTYJIBHBIA JUCT (0Opa3el mpeaocTapisercs kadeapoi), coaepkanue (miaH paboTsl
C YKa3aHHEM CTpaHUI]), BBEJCHUE (aKTYaIbHOCTh TEMBI, M M 3a1a4u PabOThl), OCHOBHAs
yacTh (pa3fenibl, pacKpbIBaIOIIME TEMY), NpaKTHUecKas 4YacTh (pelIeHHe 3a/Jay, pacyueTsl,
IpUMEPHI), 3aKJroueHue (BbIBOIbI o pabore, JOCTHXKEHHUE uenein), CITUCOK
muteparypsl (obpopmiennbpid o ['OCT 7.1-2003 wunam  BHYTPEHHUM CTaHIapTaMm  By3a),
MPIIOKEHUs (ecnu TpeOyroTcs: rpaduKu, TaOIHIIBI, CXEMBI).

9Tanbl BHINOJIHEHUS KOHTpOJ’IBHOﬁ paﬁoTbI

1. Bbi0op TeMbI U H3yUYeHHE JUTEPATYPbI
o YTBEpKICHHUE TEMBI Y MPEnoiaBatess (€Ciu MpeaycMOTPEHO).
o [TogOop MCTOUHNKOB (YueOHUKH, HAYYHBIE CTAThH, HOPMAaTHBHBIE AKTHI).
o KoHCrIeKTHpOBaHUE KIFOYEBBIX MOMEHTOB.
2. Hamucanue Tekcra
o JlornuHoe U3N0KEHHE MaTepuaa.
o CoOnroieHue HayYHOTO CTUJIS (4€TKOCTb, JJAKOHUYHOCTh, OTCYTCTBUE "BOJBI").
o O0s13aTenbHAas MPOBEPKA HA YHUKATBHOCTD (ITPU HEOOXOIUMOCTH).
3. Odopmiienue padoThl
e [lIpudt: Times New Roman, 14 pt (ocHOBHO# TekcT), 1,5 nHTEpBaI.
e [Toms: Bepxuee —15 MM, HXKHEE —1 SMM, J1eBoe —25MM, npaBoe —1 0mm.
o Hymeparus cTpaHull: cBepXy UM CHU3Y, C TUTYJIBHOTO JIUCTa (HO HA HEM HOMEP He CTaBUTCH).
e 3aroJIOBKHU: BBIJIEISIOTCS )KUPHBIM, BEIPABHUBAIOTCS 10 LIEHTPY.
4. TIpoBepka u caaya
e BerunTka Ha omn6ku (opdorpadusi, cTuiIb, 0POpMIICHHE).
o CoOTBETCTBHUE 33/1aHUI0 U METOJMUYECKUM YKA3aHUSM.
o Caua B yCTaHOBIICHHBIN CPOK (JIMYHO WIIM Y€pe3 AIEKTPOHHYIO CUCTEMY BY3a).

Kpurtepuu oneHku:
e PackpeiTre TeMbl (IIOJIHOTA, TTyOMHA aHAIN3a).
o CaMOCTOSATETLHOCTD BBITIOJHEHUS (OTCYTCTBHE TJIaruara).
o [IpakTiyeckas 3Ha4MMOCTh (PUMEHEHUE 3HAHUM).
e OdopmieHue (COOTBETCTBUE CTaHIAPTaM).
e ['paMOTHOCTb U JIOTUYHOCTb U3JI0KEHUS.

5.2.2. MeToanyecKkue peKOMEeHIAMH MO MOATOTOBKE U ¢a4Ye KOJJIOKBHyMa

KosutokBuyM — ¢QopMa mNpOMEKYTOUHOTO KOHTPOJIS 3HAHMM, HANpaBICHHAs Ha MPOBEPKY
MOHMMAaHHUS TEOPETUUECKOro MaTepraia, yMeHHs aHaJIU3UPOBaTh U IPUMEHSATh OJy4YeHHbIE 3HAHUS.

Ilesab KOJJIOKBHYMA: NIPOBEPUTH YPOBEHb YCBOEHHUS MaTepHaja, OLEHUTh CIOCOOHOCTh CTYAEHTA
aHAJIM3UPOBAaTh M CHUCTEMATH3UPOBATh HWHGPOPMAIMIO, pPa3BUTh HAaBBIKM YCTHOTO U3JIOKEHUS U
aprymenrtauuu. [Ipenmnonaraemblii 00beM OTBETa HE JAOJDKEH ObITh OONBIIMM (MIPUMEPHO 1,5-2 MUHYTHI),
YTOOBI ITpenojaBaTesib MOT yCIIETh ONIPOCUTH BCEX CTY/IECHTOB.

Ot cryaenra Tpedyercs:
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e BJIaJICHUE U3YYECHHBIM B X0JI¢ y4eOHOI0 Ipoliecca MaTepHaJoM, OTHOCAIUMCS K pacCMaTpUBaeMOi

npobieme;

e HalMyMe COOCTBEHHOTO MHEHUS 110 00CYKJaeMbIM BOIIPOCAM U YMEHHE €r0 apryMEHTUPOBATh.

KonnokBuyM — 3T0 He TOJBKO (popMa KOHTPOJSL, HO U METOJ YIiyOJIeHus, 3aKperuieHUs] 3HaHU
CTYAECHTOB, TaK Kak B XoJe co0eceloBaHUS MPErNoAaBaTeslb pPa3bsCHAET CIOXKHBIE BOIPOCHI,
BO3HUKAIOILIKE y CTYJI€HTa B IIPOLIECCE U3YUYEHUS JaHHOIO HCTOYHUKA.

3ajaya KOJUIOKBUYMa JOOMTbCA TJIyOOKOrOo M3y4eHHs OTOOpAaHHOIO MaTepuasa, HpoOyauTh y
CTYJEHTa CTPEMJICHUE K YTEHUIO JTOTIOJHUTEIbHOW SKOHOMUYECKOM JTUTEPaTypHI.

IToaroroBka k NpoBeJeHHI0 KOJUIOKBHYMA.

[TonroroBka K KOJUIOKBUYMY IIPEAINOIAraeT HECKOIbKO 3TAIlOB!

1. IloaroroBka K KOJUIOKBUYMY HAUMHAETCS C YCTAaHOBOYHOM KOHCYJIbTAllUM NpENoAaBaTelis, Ha
KOTOPOH OH pa3bsICHAET Pa3BEPHYTYIO TEMATHKY MPOOJIEMbI, PEKOMEHAYET JIUTEPATyPy A U3yUCHHUS U
00BsICHAET MPOLEAYPY NPOBEICHUS KOJJIOKBHYMA.

2. Kak npaBuiio, Ha CaMOCTOSATEIbHYIO IOJIOTOBKY K KOJUIOKBUYMY CTYAEHTY OTBOAUTCS 3—4
Henenu. I[loxroroBka BkiMouaeT B ce0si M3ydyeHHE PEKOMEHIOBAHHOW JMTEpaTypbl U (IO yKa3aHUIO
npenoaaBaTesisl) KOHCIIEKTUPOBAaHUE Ba)KHEHIIIMX HCTOYHUKOB.

3. KomnokBuyMm mnpoBoautcss B (opMe HMHIUBUAYaJbHON Oeceibl MpernoaaBaresis ¢ KakIbIM
CTYJIGHTOM WJIM Oecelbl B HeOONMbIIUX rpyImnax (3—5 yenoBex).

4. TlpenogaBarenb 3a7aeT HECKOJIBKO KPAaTKUX KOHKPETHBIX BONPOCOB, MO3BOJSIOIIUX BBIACHUTH
CTENeHb JOOPOCOBECTHOCTH PabOTHI C JIMTEPATypOl, KOHTPOIUPYET KOHCHEKT. [lamee Gonee moapodHO
oOcyxaeTcs Kakas-1100 cTOpoHa MPoOIEMbI, YTO MO3BOJIAET OLEHUTh YPOBEHb TOHUMAHUSI.

6. [lo uToram KoJJIOKBUYyMa BbICTaBisieTcsl AU(PepeHInpoBaHHas OIEHKa, UMeromas OONbIIOoH
YIEIbHBIN BEC B ONPEACIECHUN TEKYILEN YCIIEBAEMOCTH CTYIEHTA.

OCo0eHHOCTH M MOPSIAOK CAa4YU KOJLUIOKBHYMA. CTyJ€HT MOXeT ce0sl cCUuTaTh TOTOBBIM K clade
KOJIJIOKBHUYMa 10 M30paHHOM paboTe, KOrja y HEro €cTb MM JIMYHO COCTaBJIEHHBIH W 00paOoTaHHBIM
KOHCIEKT Cc/laBaeMOi paboThl, OH 3HAET CTPYKTYpPY pabOThl B LIEJIOM, COepkKaHHe pabOThl B LIEJIOM WM
OTJENBHBIX €€ pa3fenoB (IJ1aB); yMEeT pacKpbITh paccMaTpHBaeMble MPOOJIEMbl M BBICKA3aTh CBOE
OTHOLIEHHE K MPOYUTAHHOMY U CBOM COMHEHHS, a TaKXkKe 3HAET, KaKk yOeauTh IpernoaaBaress B paBoTe
CBOUX CYXKICHUMU.

[TpoBeneHne KOIIIOKBUYMa MO3BOJISIET CTYIEHTY MPUOOPECTH OMNBIT pabOThl HAJl IEPBOMCTOYHUKAMH,
YTO B JAaJbHEWIIEM ITOMOXKET C MEHBIIUMHU 3aTpaTaMu BpeMeHH paboTaTh Haj JUTepaTypoil Mo KypcoBoi
paboTe U MpU MOATOTOBKE K IK3aMEHaM.

5.2. MartepuaJbl 15l IPOBeIeHUA TEKYIIEro H MPOMe:KyTOYHOT0 KOHTPOJISA 3HAHUM CTY/IEHTOB

KoHTpoJib 0cBOeHHS KOMIIETEHIIUI
Tabnuua 5.2.
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Ne Bup xoutpoasi | Konrposmpyemsblie Tembl (pa3aenabl)| KomnereHnnu, KOMIOHEHTbI
o\ KOTOPBIX KOHTPOJHMPYHOTCH
1. KoanokBuym | CoBpeMeHHbIe METOAbI OMOJIOTHI VK-1
2. JK3aMeH BBenenue B coBpeMeHHbIe [1K-5

OmosiornyecKne MeToAbl U
0e3onacHocTb. MoJieKyJIsipHO-
reHernuyeckue Mmeroanl. Meroabl
padoTsl ¢ 0eaxkamu. Kierounbie
MeToAbl. MeTobl MUKPOCKOIIUM 1
BU3YyaJTU3aIUH.

5.3. UToroBblii KOHTPOJIb NMPOBOAUTCA B BH/E 3K3aMeHA IO NepevYHI0 BONPOCOB, NPUBEIEHHBIX B
paboueii nporpamme.

1. KakoBbl OCHOBHBIE IPUHITUITBEI OPTaHU3AIUN COBPEMEHHOM OMOJIOTHYECKOM J1abopaTopuu?

2. Yro Takoe Hagnexamas naboparopuas npaktuka (GLP) u mouemy ona Baxkna?

3. HazoBure ocHoBHbIE Kiacchl 6nobezonacHocTy (BSL) u onummTe TpeboBaHusa K padoTe B KaxaoM
KJ1acce.

4. Kakue OCHOBHBIE BHJIBl OINACHOCTH CYIIECTBYIOT B OHOJIOrMYecKod jabopaTopuM M Kak HX
MUHUMHU3HPOBATH?

5. Onummre npaBuiia paboTsl ¢ MUKPOMIMIIETKAMH IepeMeHHOro oobema. Kakue ocHOBHBIE OLIMOKH MPH
NUMETUPOBAHUU?

6. Kak nmpaBuiIbHO OATOTOBUTH JJAOOPATOPHBIN pacTBOP C 33JaHHON KOHIIEHTpaIuei?

7. KaxoBbl NpUHIMNBI CTEpUIU3ALMU U Je3uH(pekuuu B Ouosnoruueckoi madoparopun? HazoBute
OCHOBHBIE METO/IbI.

8. KakoBo HazHaueHune HEHTpUPYTUPOBAHUS B OMOJIOTHUYECKUX HCCIAEAOBAHUAX? ONUIIUTE TPHHITUI
paboThI U OCHOBHBIE TUIIBI LICHTPUPYT.

9. HazoBuTe ocHOBHBIE MpaBMiia pabOTHI C Ta00PaTOPHOM MOCYHOH.

10. Omumurte ocHOBHBIE 3Tambl BbiAeneHUs reHomHou JIHK w3 Omomormyeckoro obOpasma. B uem
ocobennocty Boigenenus PHK?

11. KakoBbI OCHOBHBIE METO/IbI KOJIMYECTBEHHOTO M KAYECTBEHHOTO aHAIN3a HYKJICMHOBBIX KHCIIOT?

12. Onummre npuHIUN PabOThI arapo3HOT0 M MOJMHAKPHWIAMHIAHOTO Tellb-dJIeKTpodopesa ais
pasnenenns HK. Kakue gakTopsl BIUSIOT HA CKOPOCTh MUTPALIUU?
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14.Yto Takoe pectpukiusa JJHK? Onumure npuHIUN pabOThl PECTPUKTA3 U UX IPUMECHCHHE.

15.Y1o Takoe murupoBanue JIHK? Omummre npuniun padotsl JJHK-mrassr u ee npumeHenue.
16.0Onumure npuHoun nojuMepasHo nenHor peakuuu (ITLP). HazoBuTe kiroueBble KOMITOHEHTHI
peaKkLyu U 3Tallbl TEMIIEPATYPHOT'O IUKJIA.

17.B uem otnmume oOpatHoil TpaHckpunuuu-IILHP (OT-TIILP) ot knmaccuyeckoit IIIP? [ns vero ona
UCIIONIb3YeTCs?

18. Onumure npunnun koiudectsenHou [P B peansnom Bpemenu (QPCR). B uem ee mpeumyiiecta
nepen kiaccudeckou [T1IP?

19.Kak B qPCR ucnons3yercs SYBR Green u dyopecuientHbie 30H1b1 (Hanipumep, TagMan)? B uem ux
oTinuusA’?

20.Yto Takoe MoleKkyispHoe KioHupoBaHHe? ONUIINTE OCHOBHBIC STalbl KIOHUPOBAaHUSA (parMeHTa
JHK B ruia3sMuiHbIi BEKTOP.

2]1.Kakue Tunbl BEKTOPOB HCHOJB3YIOTCS MJId KIOHUPOBAaHUS U HJKcopeccuun TeHoB? B uem wux
0COOEHHOCTH?

22.Yro Takoe Tpanchopmaius OakTepruanbHbIX KIeToK? ONUImMTe OCHOBHBIE METOIBI TpaHC(hOopMauu.
23.Kak ocymIecTBISI€TCS CKPUHUHT PEKOMOUHAHTHBIX KIOHOB? [IpuBeauTe npumMepsl METOIOB.

24. Onuwnre npuHiun ceksennpoBanus JJHK no Canrepy. KakoBbl ero npeumyiiectsa 1 He1OCTaTKU?
25.0nummTe OCHOBHBIE NPHUHIMIIBI BBICOKOMpPOM3BOAUTENbHOrO cekBeHupoBanus (NGS). Hazosure
KIIFOYeBble dTambl TUNUYHONM NGS-mporeaypsl (MOAroTOBKa OMOIHOTEKH, CEKBEHHPOBAaHUE, aHAIW3
JTAHHBIX ).

26.HazoBute ocHoBHBIe mnaTdopMbel NGS (nampumep, [llumina, Oxford Nanopore, PacBio) u ykaxure
UX KJIFOUEBbIE OTIINYUSA (JJIMHA PUI0B, TOYHOCTH, CTOUMOCTB).

27.I'ne ucnonb3yrotcst MmeTobl cekBeHupoBanus (NGS)? [IpuBeanure npuMepsl IPUMEHEHU B T€HOMUKE,
TPaHCKPUIITOMHKE, STTUTEHOMUKE.

28.Kak pabotaroT reHetuueckue Oa3bpl gaHHbIX (Hampumep, GenBank, Nucleotide, Protein)? Kaxk
MPOBECTH MOUCK M0 nocnenoarensHoct (BLAST)?

29.0nummTe OCHOBHBIE METO/Ibl Pa3pyLIeHUs KJIETOK AJIS BhIJEICHHs OSIKOB.

30.Ha3oBuTe OCHOBHBIE METOIbI KOJWYECTBEHHOTO OIpeAeNieHUs Oenka B pacTBOpe (Hampumep,
bpandopn, BCA).

31.0nummTe TPUHIMWN pa3lefieHuss OCIKOB METOJO0M 3JeKTpodope3a B TOJHAKPHIAMUIHOM TeJie
(PAGE).

32.B yem otnnune SDS-PAGE ot HatuBHOTO 35ekTpodopesa? [l Kakux 1eneil UCroyib3yeTcsl KaskIbli
meTon?

33.0mumute mupouenaypy BecrepH-Omortunra (Western Blot). HazoBuTe OCHOBHBIE 3Tambl M UX
Ha3Ha4YCHHUE.

34.Kak B BecTepH-OJIOTTHHIE HCIOJB3YIOTCS TMEPBUYHBIE W BTOpUYHBbIe aHTUTena? Kakwe cucteMsl
JETEKIINH TPUMEHSIFOTCS?

35.0numunTe NPUHIUN pa3/ieleHus OEIKOB METOI0M H303JIEKTPHUUECKOro (POKYCUPOBAHHS.

36. Uto Takoe nByMepHbIi dnekTpodope3? st Kakux 3a/1a4 OH UCTIONb3YEeTCs?
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37.0numure OCHOBHbIE NMPHUHLUIBI PA3JIUYHBIX TUIIOB XpoMaTorpapuu Ui OYUCTKU OEIKOB (Tellb-
bunpTpanys, HoHoooMeHHas1, aphUHHAS).

38.Kak pabotaet adpunnast xpomatorpadus Ha IpuUMeEpe OUUCTKH OenKoB ¢ His-MeTkoit?

39.0numute npunnun ummynodepmerntaoro ananmmus3a (ELISA). HazoBure ocHoBHBIE dopmaTel ELISA
(IpsiIMOi1, HENPSIMOM, COHJIBUY) U UX IPUMEHEHHUE.

40.Yto Takoe uMMyHoOnperunuTanus? st uero ona ucnoJyib3yercs?

41.KakoBBI OCHOBBI MacC-CIIEKTPOMETPUN MPUMEHHUTENBHO K aHanu3y OenkoB? Kak maeHTH(UIMPOBATH
0€JI0K ¢ IOMOIIBIO0 MacC-CIIEKTPOMETPUN?

42 KakoBbl OCHOBHbIE TPEOOBAHMUS K OPraHU3aMK PabOThI ¢ KJIETOUHBIMU KyJIbTypaMu? (AcenTuka).

43. Ha3oBuTE OCHOBHBIE KOMIIOHEHTBI TUTATENIBHBIX CPe Ui KyJIbTUBUPOBAHUS KIETOK U UX (DYHKIMH.
44 .OnumTe npolenypy naccupoBaHus (epeceBa) KJI€TOUHOM KyJIbTyphl. 3a4eM OHa HYXHa?

45. Kak ocyuiecTBiseTcss KpUOKOHCEpPBALUs U pa3MOPAKMBAHUE KIETOYHBIX JIMHUN?

46.0nummTe TpUHIKI PadOThl MPOTOYHOTO IUTOMETpa. Kakue mapaMeTpsl KIETOK OH MOXKET H3MEPSTh?
47. Kak B mpOTOYHON IIUTOMETPHH UCIIOIB3YIOTCS (IIyOPECIIEHTHBIE METKH M aHTHTENa?

48. Kak aHanmm3upyrloTCs JAaHHBIE MPOTOYHON IMUTOMETPHH (THCTOTPaMMBbI, cKaTTep-TuioThl)? 49.Kak
BBIJICJIUTH CYOIOMYJIALUU KIETOK?

50.Kaxk ¢ momoIipo MpoTOYHOH HUTOMETPUN MOXKHO aHAIM3UPOBATh KJIETOUHBIN UK WIH alonTo3?
51.Yto Takoe coptupoBka kierok (cell sorting) ¢ momolupio nporouHol muromerpun? s yero oHa
npuMeHsiercs’?

52.0nummTe NpUHIMI PaboThl CBETOBOTO MUKpockona. Kakre 0cHOBHbIE KOMITOHEHTHI?

53. B yem omimmune (a30BO-KOHTPACTHOW MHUKPOCKONHMA OT CBeTJononpHo? [l dbero oHU
UCIIOJIB3YIOTCS?

54.0numute npuHIUM (GIyopecieHTHON MUKpocKkonuu. YTo Takoe ¢uryopodopsl U Kak OHU pabOTaroT?
55.Yto Takoe ummyHodayopecieHiua’? Kak oHa mo3BosisieT BU3yaIu3upoBaTh crielupuieckue OCIKU B
KJIeTKaX/TKaHIX?

56.0nmumure OpuHIMI padoThl KOH(OKAIBHONO MHKPOCKONa. B YeM ero mnpeumymiecTBo mepen
IIMPOKONOIBHBIM (PITyOPECIIEHTHBIM MHUKPOCKOTIOM?

57.KakoBbl OCHOBHBIE IPUHIUIIBI JIEKTPOHHON MUKpOCKoNuu (mpocseunBatommas - TEM, ckaHupyromas
- SEM)?

58.0nummTe OCHOBHBIE JTambl IMOATOTOBKH 00pa3loB JUIS TMPOCBEYMBAMOIICH  SJICKTPOHHOM
MUKPOCKOIIHH.

59.B uem oTiimune n300paKeHHA, TOTydeHHBIX ¢ ToMomsio TEM u SEM?

60.HazoBuTe mnpuMepbl NPUMEHEHUS pa3IMYHBIX BUIOB MHKPOCKONHHU ISl M3Y4YEHHs KIIETOUHBIX
CTPYKTYpP ¥ IPOLIECCOB.

Kpurtepun oneHKH NpoMe:KyTOYHOM aTTecTanuu B popme 3auera
Tabnuuya 5.3.
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Ounenka XapakTepucTuKka TpeOOBaHUIl K pe3yjJabraraM arrectranuu B ¢opme
IK3aMeHa
«OTANYHO» Teoperuueckoe coaepx aHue Kypca OCBOCHO IOJHOCThIO 0e3 mpo0esos,

CHCTEeMHO U TJIy0OKO, HEOOXOJMMBIC TPAKTHUYECKUE HABBIKM pPabOTHI C
OCBOGHHBIM MarepuajioM c(HOpMHPOBaHBI, BCE NPEAYCMOTPEHHBIC paboueit
y4eOHOI mporpaMMoii yueOHbIe 3a/1aHUs BBITIOJIHEHBI 0e3yMpeyHo, KaueCTBO MX
BBIITOJIHEHUS! OIICHEHO YHMCIIOM 0aJuIoB, OJM3KUM K MAKCHMYMY.

«Xopomo» Teopernueckoe conepkaHue Kypca OCBOGHO B ILelIoM 0e3 mpoOenos,
HE0O0XO/AMMBbIE TPAKTUUYECKHUE HABBIKM pabOThl C OCBOCHHBIM MAaTEpUAIIOM B
OCHOBHOM C(OPMHPOBAHBI, MPEAYCMOTPEHHBIE padodeil yueOHOH mporpammon
y4eOHbIe 3aJjaHHs BBIOJIHEHbl C OTJAENbHBIMU HETOYHOCTSAMH, KauecTBO
BBITIOJIHEHUST OOJNBIIMHCTBA 3aaHU OLEHEHO YHCIOM OayljIoB, OJIM3KUM K

MaKCHUMYyMY.
«YnoBierBop | Teoperndeckoe copep)kaHue Kypca OCBOGHO OOJbIIEH YacThi0, HO MPOOENbl HE
UTEIBHOY HOCSIT CYIIECTBEHHOTO XapaKTepa, He0OXOJUMbIe MPAKTUYECKIE HABBIKK PaOOTHI

C OCBOCHHBIM MAaTE€pHajJOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO
MPEeIyCMOTPEHHBIX ~ paboyeil y4eOHOI mporpammoil  y4eOHBIX — 3aJaHuit
BBITNIOJIHEHB!, OT/JIEJIbHBIE U3 BBIIOJIHEHHBIX 3aJJaHUH CO/IePKAT OLIMOKH.

«HeynosnetB | Teopernueckoe coiepkaHue Kypca OCBOCHO YaCTHYHO, HEOOXOJMMbIE HABBIKU
oputenbHO» | PabOTBI  He  cPOPMHUPOBaHbl WM  CHOPMHPOBAHBI OTACIBHBIC W3 HUX,
OOJIBIIMHCTBO MPETYCMOTPEHHBIX palboueld ydeOHOW mporpaMMmon yueOHBIX
3aJJaHUH He BBIIOJHEHO JIMOO BBHIMOIHEHO C IPyObIMH OIIMOKaMM, KaYeCTBO MX
BBITIOJTHEHUS! OLIEHEHO YMCJIOM 0ajlyioB, OJM3KUM K MUHUMYMY.

6. YueOHO-MeTOaAMYECKOE H MATEPHATbHO-TeXHUYECKOE o0ecnieyeHue JUCHUILIMHBL (MOTYJIs1)
«CoBpeMeHHbIE MeTO/1bl 0M 00T U

6.1. YueOHas quTeparypa:

1. Kyraynuna H.A., Epmommnn A.A. «MoJiekyIsipHO-TeHeTHYeCKHEe METO/IbI B
HCCJIe10BAaHNU pacTenuii», 2017.

boukos H.IIL. u ap. «Kinunnyeckasi reneruka (4-e usa., 2018)
«MouJekyasipaas ouosorus» (Mymkamobapos H.H., Ky3suneuos C.J1., 2016)
SAxyoke X.-/1., EmkaiitT X. « AMuHOKHCI0THI. [TenTuasl. beakn», 1985

o s w

JlabopaTopHble MPOTOKOJIbI U3 YUeOHMKOB 10 OPraHMYecKoil XuMum (M31aTeIbCTBO
«JIanby), 2016

6. K.H. Mopo3oBa, «/IeKTPOHHASI MUKPOCKOIHNS B IUTOJIOTHYECKHX UCCIETOBAHUAXY,
2013
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7. 10.C. Yenuosn - BBenenue B KJI1eTOUYHYI0 0H0J10THI0. OO1Iasi ITUTOJIOTHS.

6.2. UuTepHeT-pecypchbl

1. https://pubmed.ncbi.nim.nih.gov/
2. https://scholar.google.com/

3. https://www.sci-hub.ru/?from

6.3.MaTepua/jibHO-TEXHHYECKOE o0ecrieyeHUue YUeOHOoi 11 CIMIIMHbI/MOTYJIsI
«COBpeMeHHBIe METOABbI 6]/10.]'[01"]/[»

MarepuaibHo-TeXHUYeCKAass 0a3a yHMBepPCHTETa TI03BOJISIET O0ECleYnBaTh KaueCTBEHHOE
IIPOBEJCHUE TEOPETUYECKUX U IPAKTUUECKUX 3aHATHIM.
[lepeueHp HEOOXOAUMBIX TEXHUYECKHX CPEICTB OOyu€HUs, MCIOJb3YEMbIX B Y4€OHOM Ipolecce

JJIs1 OCBOCHHUA JHUCIUITIINHBI «YHPaBJICHI/Ie IPOCKTaMU».

® KOMIIBIOTEPHOE M MYJIbTHMEANHHOE 000PYIOBAHUE;
® BHJICO- U AyIMOBH3YaJbHBIE CPEACTBA OOYUSHHS U JIP.
Hcnonp3dyemoe oOmiee ©  CHeHUANM3HPOBaHHOE y4yeOHOe 00OpymoBaHWE, HaWMEHOBAaHHE

CHELUAIN3UPOBAHHBIX ayAUTOPHH, KaOWHETOB, JaOOpaTOpHil ¢ NepeyHeM OCHOBHOIO J1abopaTOPHOIO
000pyIOBaHUs, CPENICTB H3MEPUTEIHHON TEXHUKU TIPUBEIEHBI B Ta0. 6.1

Pabouass mnporpamma jgucnuIUIMHB «COBpeMEHHbIE€ MeTOAbI __OMOJOIMH» _COCTaBJICHA B
cootBercTBUU ¢ TpeboBanusimu PI'OC BO mno nampaBinenuto nonaroroBku 06.03.01. buornorus,
YTBEPXKACHHOrO NIpukazoM MuHuctepctBa oOpa3oBaHusi U Hayku Poccuiickoit ®enepauuu ot «7»
aBrycra 2020 r. No 920 .

[Iporpammy cocraBuia:
1. AccucreHnT kadeapsl OMOJIOTUH T.M. Unuesa.
(®.1.0., 10/KHOCTB, TIOIKCH)

HporpaMMa 0;[06peHa Ha 3aC€aHuHn Ka(be):[pbl «buonorus»

IIporokois Ne 9 ot «15» mas 2025 roxa
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ITporpamma o100peHa YueOHO-METOJUUECKUM COBETOM XMMUKO-OHOIOTHYECKOTO
daxynbpTera

[Mpotokon Ne _7 ot «_22_» mas 2025 rona
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CBeneHusi 0 mnepeyTBep:KIeHMH TMPOrpaMMbl Ha O4YepedHOil Y4eOHbIH T0JX W PerucTpamuu
H3MEHEeHU

YyeOHbIil Pemrenue Buecennbie n3aMeHeHUA IMonmuce 3aB.

roJ kadenpsl kadenpoit
(Ne mpoToxkona, 1ata)







