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MuHHCTEpCTBO HayKH U BBICIIEro oopa3oBanusi PO
o o Dopma
VIbSHOBCKHI FOCYIapCTBEHHbIN YHUBEPCHTET
®-Pabouas nporpamMma 110 JUCHUILIHHE
1. IEJIM U 3AJJAYU OCBOEHUSA JTUCHUIIJINHBI:
Henp pmucuumuivHbl — OOECHEYUTh YCBOCHHE HEOOXOAMMOro o00beMa 3HaHUM,

MO3BOJISIOMIMX CTYACHTY IOJYYUTh TIIyOOKOE TpE/ICTaBICHUE O crenuduke OMOXUMHYECKUX
MIPOLIECCOB, BHYTPUKIETOYHBIX CUTHAJbHBIX MYTAX M UX PETYISIUM HAa TPAHCKPUIITOMHOM U
T€HOMHOM YpPOBHE.

3ajayaMu U3y4eHHsI Kypca SIBJISIFOTCS:

- U3y4eHHe CHeuuPUKUd OMOXMMHYECKHUX IPOLECCOB MPH Pa3IUYHBIX MaTOJIOIMUYECKUX
COCTOSIHUSIX;

- TOJydeHHE MPEACTABIECHUNH O MEXaHU3MaX PEryIsSUuu OMOXMMHYECKHUX IPOLECCOB
ITOCPEACTBOM CUTHAIIBHBIX ITyTEH

- 00001IeHNE W CcHUCTEMaTH3als paHee TMOJYYEHHBIX 3HAaHUH O 3aKOHOMEpPHOCTSAX
MPOTEKaHUsI OMOXMMHUYECKHUX MPOIECCOB;

- M3y4eHHE MEXAaHHM3MOB pPEryislud OHOXMMHYECKUX IPOIECCOB HAa TEHOMHOM U
TPaHCKPUIITOMHOM YpPOBHE;

- BbIpa0OTKa YMEHUN M HABBIKOB MPAKTHYECKOIO MCIIOJIb30BAHMS MOJYYEHHBIX 3HAHUN
IIPU PELICHUN MPAKTUYECKUX 3a]1a4 B 001acTH OMOXMMHUYECKUX, TPAHCKPUIITOMHBIX U TEHOMHBIX
HCCIIETOBAHUM.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII:

Jucnuminna «CrnenuanbHble TJIaBhl OHOJIOTHYECKOM XHMHU» SBJSETCS 0a30BOM
JUCHMIUIMHON €CTECTBEHHOHAYYHOTO MLHMKIA AUCHUIUIMH DenepalibHOTO TOCYAapCTBEHHOTO
oOpasoBaTellbHOTO cTaHgapta Bbeiciiero obOpaszoBanus (PI'OC BIIO) mno HampaBieHHIO
moarotoBku 06.04.01 bruosorus (ypoBEeHb MarkCTPaTyphI).

Jlia u3ydeHus: JaHHOW TUCHUIUIMHBI HEOOXOAMMbI 0a30BbI€ 3HAHUS IO JUCLUILIMHAM
ypoBHs OakayiaBpuaTa: XuMus, (pu3KKa, MaTeMaTHKa.

Hucuunnuuna  «CrnenuanbHble  IVIaBbl  OMOJIOTMYECKONW — XUMHK»  SIBISIETCS
MpPEeIIIeCTBYIOMEH JUIs M3y4eHHs IucHMIUIMH: MounekymnspHas Ouosorus, I[IpegnumniomHas
npakTuka, [loaroroBka k cjaue u caya rocyIapcTBEHHOTO dK3aMeHa.

3. IIEPEYEHb IINTAHUPYEMbBLIX PE3YJIbTATOB OBYYEHUA 11O
AACHUIIVIMHE ~ (MOAYJIIO), COOTHECEHHBIX C INVIAHUPYEMbBIMH
PE3YJIbTATAMU OCBOEHMHMSA OBPA30BATEJIBHOU ITPOI'PAMMBbI

IIpouiecc ocBoeHust uCHMIUIMHBI «CrHenuanbHble TJ1aBbl  OHMOJIOTMUECKOW XHMHUU»
HampaBieH Ha QopmupoBanue mnpodeccronansHoi kommereHuuu (ITK-5) - cmocoGHOCTB
UCTOJb30BaTh IIUPOKUH CIEKTP AHAIMTUYECKUX METOJIOB U MOJXOJ0B OHOOPraHMYECKOW M
OMOJIOTUYECKON XUMHHU, MOJIEKYJIIPHON OHOJIOTHH.

Kon n Ilepeyens MIaHUPYEMBbIX Pe3yJIbTATOB 00y4eHHS N0 JMCHHILIHHE,
HAUMEHOBaHUe COOTHECEHHBIX ¢ HHAMKATOPAMH JOCTHKEHH KOMIIETEeHI U
peaju3yeMoi
KOMIIETEHIIM U
I1K-5 3HaTh: MexXaHu3Mbl pPErySIIMM  BHYTPUKIETOYHBIX OMOXUMHYECKUX
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MHUHHUCTEPCTBO HAYKH U BBICLIEr0 00pazoBanust PO

o o Dopma
VYIIbSIHOBCKUI TOCYIapCTBEHHBII YHUBEPCUTET

@-Pabouast mporpaMma 1o JUCHHILIHHE

MpOIECCOB €  TOMOIIBIO  CUTHAIBHBIX IyTed; 3HaTh OCHOBHBIC
BHYTPUKJICTOYHBIE CHUTHAJbHBIE MYyTH M HUX poJb B Ipoleccax
KHU3HEIEATSIFHOCTH KJIETKU; COBPEMEHHBIEC MPEICTABICHUS O CTPYKTYPHO-
(YHKIMOHATBLHON OpraHu3ali MeTaboJIoMa, TPAHCKPUIITOMA W TEHOMA;
METObl OMOMH(OPMAMOHHOW 00pabOTKH pE3yabTATOB METa0OJOMHBIX,
TPAaHCKPUIITOMHBIX W TEHOMHBIX HCCJICIOBaHMUN; JAMAarHOCTHYECKYIO
UHPOPMATUBHOCTh  PE3yJAbTATOB  TE€HOMHBIX W  TPAHCKPUITOMHBIX
HUCCIIEOBAHUN;

YMeThb: TPUMEHATh 3HAaHUS O CTPYKTYpe, OpraHM3aluH, YPOBHSX
(YHKIMOHUPOBAHUS OMOXMMHUYECKHX TMPOIECCOB, CHUTHAIBHBIX IyTeH,
MeTa00JIoMa, TPAHCKPUIITOMA M T€HOMA; BBITIOJHATh OMOMH(OPMAITMOHHYIO
00pabOTKy TpPAaHCKPUIITOMHBIX M TEHOMHBIX HCCIEIOBAaHHA;, TPOBOIHNTH
MOVMCK WH(OPMAIIMK TI0 TEHOMHBIM U TPAHCKPUNITOMHBIM 0a3aM JaHHBIX;

Baaners: meTomamu paboThl ¢ OCHOBHBIMU 0a3aMU JaHHBIX OHOJIOTHUECKOM
nHpopmanuu. HaBbikamu wucrnosib3oBaHus Ouonornyeckux HWHTEpHET-

pecypcos.

4. ObIAA TPYAOEMKOCTDH JUCHUIIJINHBI

4.1. O0beM THCHHUIUTHHBI B 3a4eTHBIX equHUIAX (Bcero): 3 3E
4.2. mo Buaam y4e0Hoii padoThbl (B yacax):

KosmnuecTBo 4acoB (popmMa o0yueHHsI: 0UHAs)
Buna yueonoii padoTnl S o T B T1.4. 1o cemecTpam

2
KonrtaktHas pabota oOy4aromuxcsi ¢
MPEMNoJIaBaTeIeM B COOTBETCTBUU C Y1
AyIUTOPHBIC 3aHATHUSA: 48 48
JIEKIIUA 16 16
CEMHUHAPBI M MPAKTUYCCKUE 3aHITHS
nabopaTopHbIC PAOOTHI, MPAKTHKYMBI 32 32
CamocrostenpHas pabora 60 60
dopma TEKylmero KOHTPOJSA 3HAHUU H TECTUPOBAHUE,
KOHTPOJISI  CaMOCTOSITEJIbHON  pabOTHI: cobecenoBaHume,
TECTUPOBAHUE, KOHTP. pabora, perieHue
KOJUIOKBHYM, pedepar u np. (He meHee 2 CUTYaIlMOHHBIX 33/1a4
BHJIOB)
KypcoBast pabora - -
Buel mpoMexyTo4HOM aTTecTaluu - -
(3auer)
Bcero yacoB no qucuuninHe 108 108

*B ciiydae HE00X0IMMOCTH WCTIOJIb30BaHUS B yu4eOHOM mporecce

YaCTUYHO/MCKIIOUHTEIHHO JUCTAaHIIMOHHBIX 06p830BaTeJ'IBHBIX TEXHOJIOTHM B Ta6J'II/II_Ie qepe3
CJICHI YKa3bIBACTCA KOJUYCCTBO 4aCOB pa6OTBI IIIIC ¢ 06y‘-IaIOIJ_[I/IMI/IC$I UL TIPOBCACHU S 3aHATUH
B JUCTAaHIIMOHHOM (I)OpMaTC C IPUMCHCHUEM BJICKTPOHHOT'O O6y‘ICHI/Iﬂ.

4.3. Conep:xxanue aucuMIIMHbI. PacnpenesieHne 4acoB mo TeMaM M BHAaM y4eOHOMH
padoThI:

®opma A Crpannna 3 u3 16



MHUHHUCTEPCTBO HAYKH U BBICLIEr0 00pazoBanust PO
VYIIbSIHOBCKUI TOCYIapCTBEHHBII YHUBEPCUTET

Dopma

®-Paboyas mporpamMma I1o JUCIUILIIHE

®opma oOydeHus _ovHas _

Bunapl yueOHBIX 3aHATHI

AyaHTOpHETE 3aHsATHA B § Camocro | Popma
HasEanuc i RAHSITHST HHTEPAKTUBHOM |IT€IbHAas | TCKYLIEro
pA3IIEIIOR K TeM Bcero dopme paGoTa | KOHTpOIA
naopar 3HaHUHN
f— 1a00paToOpH| JEKIU opHBIe
bIC 3aHSATHS L
Paznen 1. Perymsiiust GM0OXMMHYECKHUX MTPOIIECCOB.
Tema: O6m1as TECTUPOBA
AN 13 2 4 00612223103
CUTHAJILHBIX 7 o)
CHCTEM KIICTKH
Tema: TECTUPOBA
Cur»uanbHBIE HHeE,
MEXaHNU3MBI, 7 002105503
peryIupyomue
aKTUBHOCTh 13 2 4
OCIIKOB |
AKCIIPECCHUIO
TEHOB.
Tewma: TECTHPOBA
Perynstopusie HHE,
3JIEMEHTHI I'€HA. 7 Coif:;:o‘?'
OCHOBHBIC ATaITbI 13 5 4
nepeaadn
TeHETUYECKOM
nHpopMaruu
Paznen 2. BzaumocBs3b reHeTHUecKor HH(DOpMaIuu 1 OMOXMMUYECKUX MTPOIIECCOB

Tema: TECTHPOBA
Buabl myranmii. HHE,
SNP, ux 002235503
HOMEHKJIATypa. 13 5 4 7
Haspiku paboTsl ¢
0asaMu JaHHBIX
SNP
Tema: Texnoaorus TECTHpOBa
PEKOMOMHAHTHBIX 006122:;103
AHK 13 2 4 ! armae
peIaKTUPOBAHUS
reHoMa
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MHUHHUCTEPCTBO HAYKH U BBICLIEr0 00pazoBanust PO
o o Dopma
VIIbSIHOB CKHIt TOCyHapCTBEHHBIN YHUBEPCUTET
@-Pabouast mporpaMma 1o JUCHHILIHHE
Tema: TECTHpOBa
Ornpenenenue HHC,

P 13 2 4 cobece10B

pOTEOMA U
aHHuC
[POTEOMHUKH. /

Paznen 3. ['eHOMHBIN ¥ TPAHCKPUIITOMHBIN YPOBHH PETYISIIANA OMOXUMHUYECKUX MTPOIIECCOB
Tema: MeTo b1 TECTHpOBa
KapTUPOBAHUS U 12 2 4 6 HHC,

cobecenoB
aHaJInu3a TeHOMa.
aHHuC
Tema: TECTHpOBa
dyHKIMOHATBHASL 6 HHC,
cobecenoB
Y CpaBHUTEIIbHAS 10 2 2
aHHuC
T€HOMMKA U
TPAHCKPUTITOMHUKA
Tema: TECTHpOBa
buounpopmarmon 6 HHC,
cobecenoB
HBIE METOIbI anue
aHaIM3a JaHHBIX 8 2
TPaHCKPUIITOMHBIX
W T€HOAHBIX
HCCIICIOBAHU M.

5. COAEPKXAHUE JUCIHUJINHBI
Pasznea 1. Peryasinusi 0MoOXuMHYECKHX MPOLECCOB.

Tema 1.1: O0masi CTPYKTYpa CUTHAJIBHBIX CHCTEM KJIETKH

OCHOBHbIE KOMIIOHEHTHl CHTHAJbHBIX IyTE€H: MOBEPXHOCTHbIE W BHYTPUKIETOUHBIE
peuentopsl. Penentopel, ux cBoiictBa. Tumbl penentopoB: MeMOpaHHbIC, BHYTPUKIETOUYHBIE.
Crpykrypa JIHK-cBs3Baromero qoMmeHa siepHoro peuentopa. AjeHuiIaTIUKIa3a — CTPYKTYypa,
MEXaHHU3M JIeHUCTBUA, U30(OpPMBI, aKTUBATOPbl M HMHTUOUTOPHL. XHUMH3M  pEaKIUH,
KaTaJIM3upyeMOl aJICHIIIaTIIMKIa30#: oOpa3oBanue cAMP. IIporennkunasbl, Tumbl. CyocTpaThl
MPOTEMHKHUHA3. MeXaHu3M aKTHBAIlMK BTOPUYHBIMU MecceHpKepamMu. OOpaTUMOCTh mpoiiecca
KOBQJICHTHON MOJAU(PHUKAIINK OSITKOB.

Tema 1.2: Cur"HajbHble MeXaHU3Mbl, PeryJMpymlole aKTHBHOCTbL O0€JKOB M
IKCIPECCUI0 TeHOB.

Cucrema TeEpBHYHBIX M  BTOPHUYHBIX  MECCEH/DKEpPOB. MexaHM3M  JAeWCTBUSA
TUAPOPIIBHBIX M JUNO(UIBHBIX TOPMOHOB.BTOpHYHBIE MeCCEHKEphl:  IUKINYECKUe
nykieotuapl (cAMP, ¢cGMP); wunosuton-1,4,5 —tpudochar u AUAHITIHIEPOS; [EPAMUL,
chunrosuH u chuarosmn-1-gochar. Kaapiuii Kak BTOPHYHBIA  MECCEHIKED.
[onupochounosutuanas MecceHmkepHas cucrema. Ca®'-3aBucumas  (Hoc(OUHOZUTHIHAS
Meccenkepras cuctema. RAS-MAPK-curnanpHbli  myth. Knetounas curHanuzanms,
onocpenoBanHas Ras-Genkamu. CymepcemeiictBo Ras-6enkoB — MoHoMepHbIx GTP-
CBSI3BIBAIOIIUX OENKOB, MPOIYKTOB OHKOTeHOB. CTpyKkTypa, MemOpaHHasi jJokanu3arms. MAP-
KWHA3HbBIN CUTHANBHBIN Kackal. KommonenTsl MAP-kuHaszHoro mytu (mpoTenHkuHaswl, scaffold
O0enku). lleHTpanpHas QyHKIMA MyTH — aKTUBAIMS DSKCIPECCHH T'EHOB, OMOCpPEIOBaHHAs
dbochopunupoBaHUEeM  TPAHCKPHUMIIIMOHHBIX  (DaKTOPOB. MecceHKepHbIE  CHCTEMBI,
OTIOCpEIOBAaHHbBIC JTUITUIAMU

Tema 1.3: Peryasitopuble 3jeMeHThl TreHa. OCHOBHbIE JTanbl MNepeaavu
reHeTH4YecKoi HHpopmanuu

CpaBHUTENBHBI aHAW3 OPTaHU3AllMM WU CTPYKTYPHl T€HOB M TEHOMOB IUIa3MH],
BUPYCOB, OpraHell, MPOKapUOT U dyKapuoT. CTPYKTypHbIE KOMIIOHEHTh T'€HOMOB,
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MuHHCTEpCTBO HayKH U BBICIIEro oopa3oBanusi PO

o o Dopma
VIbSHOBCKHI FOCYIapCTBEHHbIN YHUBEPCHTET

@-Pabouast mporpaMma 1o JUCHHILIHHE

XpOMOCOMHasi opranmsauus reHoB u Hexkogupywowmed JHK. VYpoBHu MousekynsapHoit
opranu3aiuu TeHOMOB. Ilyru oOpa3oBaHuSI TEHHBIX CEMEHCTB — TE€Hbl U IICEBJOTCHBHIL.
XapakTepuCcTUKa TeHHBIX TAHJEMOB, UX JIOKaNu3alus B reHoMax. . OcoOeHHOCTH OpraHu3aIiu
reHOMOB 3yKapuoT. CTpyKkTypa reHoma yesnoBeka. [loBTopsl B reHoMe yenoBeka. CarenuTHas
JHK kak ocnoBa JIHK-momumopdusma, ee coaepkaHWe W JIOKAIU3alus B 6 XPOMOCOMAX,
KJIaCCU(UKAIUS CATCIUTUTOB

Paznes 2. B3aumocBs3b reHeTnyeckoii HHpOpManuu ¥ 0HOXMMHYECKHX IPOLECCOB

Tema 2.1: Buasl myranmii. SNP, ux Homenkiarypa. HaBbiku paéorsl ¢ 0azamm
aaHHbix SNP

BapuabenbHocth TeHOMa. Mytammu u  nonuMopdusmel.  Tumbl  BapuaOenbHOCTH
nocnenosarensHoct  JIHK.  SNP, MukpocaremuuTbl, MHUHUCATEIIUTHL. MONEKYIsIpHbIE
Mapkepbl, ocHoBaHHble Ha [II[P. KaprupoBaHume ¢ NOMOIIBIO MOJIEKYJISPHO-TEHETUYECKUX
MapKepoB

Tema 2.2: Texnousiorus pekomounantubix IHK u penakrupoBanus renoma.

Uctopus oTkpbITHS pecTpukTa3. PecTtpuimpyromniye SHIOHYKJI€a3bl W HUX THUIIBIB
[Tnasmuanasie BekTophl. Tpanchopmarus m otd6op. Co3maHne TEHOMHBIX OMOMMOTEK. Twrmbl
reHeTuyeckux OuOnnorek. CKPUHUHT C MOMOILIbI0 THOpuAM3alMU. VIMMYHOJIOTHYECKH
CKpUHHUHT. CKPUHUHT 1O aKTUBHOCTU Oenka. KioHHMpoBaHME CTPYKTYPHBIX I'€HOB 3YKAapHOT. .
Kontpons skcnepumentoB ¢ pekomOuHanTHbiMH JIHK. Xwumwueckuit  cuntes JIHK.
[IpuMeHeHne CHHTE3NPOBAHHBIX OJTOHYKJIEOTHA0B. CHHTE3 T€HOB.

HurtepaktuBHas popma: paboTa ¢ HHTEPAKTUBHBIM 000PYIOBAHUEM.

Tema 2.3: OnpenesieHue NpoTeoMa M NPOTEOMUKH.

KiroueBble MOHATHUS, NPUHLMIIBI M HalpaBi€HUS NMPOTEOMHOrO aHanu3a. ['eHOMHas u
MPOTEOMHAsl KpaThl ueloBeKa. «Y3K0e» U «IIHUPOKOe» ompeneieHue mnporeoMuku. OOmas
XapaKTEpPUCTHKA OCHOBHBIX  HAINpPaBJICHUN TNPOTEOMHBIX HCCIEAOBaHUM. XUMHYECKas
MPOTEOMHKA. DBHOXMMHUYECKHI aHaJIW3 MPOTEOMOB pA3JIMYHBIX TIeHOMOB. KosmuecTBeHHas
MIPOTEOMHKA KaK OCHOBA CUCTEMHOMN CTPYKTYpPHOU OMOJIOTHI

Pasnea 3. 'eHOMHBI M TPAHCKPUNITOMHBIN YPOBHHM PeryJsiiud OMOXMMHUYECKHUX
NpoLecCoB.

Tema 3.1 Metoabl KAPTUPOBAHUSA W AHAJIN3A FeHOMA.

Tunel reHOMHBIX KapT M MX B3aMMOOTHOLIEHUs. MeTonbl KapTUPOBAHHUS TE€HOMA.
I'enetnueckoe kapTupoBaHueCTpaTeruu MOCTPOCHUs (PU3MUECKUX KAPT BHICOKOTO pa3pellieHus.
Pecrpuknmonnsie kapTel.. Beinenenue u ¢pparmenranus JJHK. IToaroroBka ¢parmentor JJHK
g kinoHupoBanus. TexHonoruu o0benaunenus ¢pparmentoB JJHK. CuHTe3 onuroHykineoTunoB
u reHoB. [Ipobnemsbl co3nanusi FTeHOMHOM OMOIMOTeKH. MeToa MOJIEKYIIIPHOTO KIOHUPOBAHUSA.
[Tomyuenue skcrpeccuoHHOM OMOIMOTEeKH. DYHKIIMOHATBHBIA CKPUHUHT. PekoMOUHAIIMOHHBII
METO/I.

Tema 3.2 @PyHKUHOHAJbHAA U CPABHUTEIbHAS TCHOMUKA M TPAHCKPUIITOMHUKA.

PerynsatopHasi, TpaHCKpHOUpYOIIAsCs, TPAHCIMPYIOIIAACA YacTH TeHOMa. YPOBHH
UCclieIoBaHUs B (YHKIIMOHAIBbHOM reHomuke. buonnpopmarnueckuit ananu3. kIHK u EST-
Mapkepsl. CoBpeMeHHbIe TexHosoruu noiydeHus kIHK-Oubnmorex. KommbrorepHslii ananus
TPAHCKPUIILUKU JIOKyca. Meton nuddepeHnanbHOro Juciies, BhluuTaromed rtuopuausanuu u
ap. SMART u Maraton- texnonoruu.. Hokayr renoB. PHK-untepdepenuus. I[louck anTucenc-
TpaHckpunToB. Mukposppeit. JIHK-opuramu. Tpancnupyromascs yacTb FreHoMa.

Tema 3.3 buonndopmMannoHHbIe METOAbI AHAIH3A JAHHBIX TPAHCKPUNTOMHBIX U
FeHOAHbIX HCCJIeJ0OBAHUI.

OCHOBBI CTPYKTYp 0a3 TaHHBIX, Ki1accudukaius 6a3 no cnocoOy 3anoaHeHus. OCHOBHbBIE
0a3pl ganubix: GenBank, EMBL, SwissProt, TTEMBL, PIR PDB. banku OeakoBBIX CeMEHCTB
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MuHHCTEpCTBO HayKH U BBICIIEro oopa3oBanusi PO

o o Dopma
VIbSHOBCKHI FOCYIapCTBEHHbIN YHUBEPCHTET

@-Pabouast mporpaMma 1o JUCHHILIHHE

(SCOP, Prosite, ProDom, PFAM, InterPro), merabonuueckue Oa3bl JAHHBIX T'C€HETHYCCKHE
O0anku (¢pusmueckue kaptel, OMIM), cnenmManu3upoOBaHHBIE OaHKU JaHHBIX KOHKPETHHIE
6enkxoBble cemeiictBa, PHK u T.1. KOHKpeTHbIe TeHOMbI (PyHKIMOHAJIBHBIE CAalTHl B OEIKaxX W
JHK. CpenctBa paboTel ¢ OaHKaMH JaHHBIX. BHOMETUITMHCKUE WCCIICIOBAaHUS T€HOMOB.
I'enoguarnocruka.

4. TEMBI IPAKTUUYECKNX U CEMUHAPCKUX 3AHATHN
5. annsblii Bug paboTsl HEe peaycMoTpeH YII

6. JIABOPATOPHBIE PABOTbI, IPAKTUKYMBbI

Tema 1. OO0mas CcTPYKTypa CHTHAJbHBIX CHCTEM KJIETKH (J1a00paTOpHbIH
NPAKTHKYM)

OCHOBHBIE KOMITOHEHTBI CHUTHAJIBHBIX IyTEH: IMOBEPXHOCTHBIC W BHYTPUKICTOYHBIC
perienitopel. Perentopbl, ux cBOWCTBa. THIBI perenTtopoB: MeMOpaHHBIE, BHYTPUKJIETOYHBIE.
Crpykrypa JIHK-cBs3Baromero qomeHa siiepHoro penenropa. AJeHWiIaTIUKIa3a — CTPYKTypa,
MEXaHU3M JCUCTBHUSA, W30(OPMBI, AaKTUBATOPHl W HMHTHOUTOPHI. XHUMH3M PEaKIIUH,
KaTaJu3upyemMoil ajeHunaTiukia3oil: oopazosanne cAMP. [Iporennkunassl, Tumsl. CyOcTpaThl
MPOTEMHKHUHA3. MeXaHu3M akTHBAIlMM BTOPUYHBIMU MecceHkepamu. OOpaTUMOCTh Ipoliecca
KOBQJICHTHOW MOJAM(HUKAIINHI OCITKOB.

Tema 2: CurHajbHble MeXaHHM3Mbl, peryJMpylilHe AKTHBHOCTb O0€JIKOB M
IKCIMPECCHI0 TeHOB KJIETKH (J1a00pPaTOPHBIH MPAKTUKYM)

CucrteMa TIEpBHYHBIX M  BTOPUYHBIX  MECCEH/DKEPOB. MexaHu3M  JIeUCTBUS
TUAPOPWIBHBIX M JUNO(UIBHBIX TOPMOHOB.BTOpHYHBIE MeCCEeHKEphl:  IUKIMYECKHE
nykiaeotuapl (CAMP, ¢cGMP); uno3uton-1,4,5 —tpudochar ¥ IUANMITIKIEPOS; LEPAMUII,
chunrosun u chuarosun-1-gocdar. Kanapiuii Kak BTOPHYHBIA  MECCEHIKED.
Honupochounosutuanas MecceHmkepHas cucrema. Ca®'-3aBucumas  (HocOUHOZUTHIHAS
MecceHmmkepHas cuctema. RAS-MAPK-curnaneHpii  myth.  KiieTounas curHamuzamms,
omocpenoBanHas Ras-Oenkamm. CynepcemeiictBo Ras-6enkoB — MonomepHbix GTP-
CBSI3BIBAIOIIUX OEJIKOB, MPOIYKTOB OHKOreHOB. CTpyKTypa, MemOpaHHas jgokanu3arms. MAP-
KHHA3HbII CUTHANBHBIN Kackal. Kommonentst MAP-kuHasHoro mytu (nmpotenHkuHasbl, scaffold
O0enku). lleHTpanbpHas QyHKUMA NyTH — aKTUBALMS SKCIPECCHH T'E€HOB, OMOCpPEIOBaHHAs
dbochopunupoBaHeM  TPAHCKPUMIIIMOHHBIX  (HAaKTOPOB. MecceHKepHbIE  CHCTEMBI,
OIIOCPEIOBAHHBIE JIUIIUIAMU

Tema 3: PeryasitopHble 3j1eMeHThI reHa. OCHOBHbBIE 3TANbI NepeAavyd reHeTHYeCKou
uHopManum KJIeTKH (J1a00paATOPHBbINA MPAKTHKYM)

CpaBHUTENbHBIA aHAIW3 OpPraHU3allMd W CTPYKTYpbl T'€HOB M TE€HOMOB IUIa3MUJ,
BUPYCOB, OpraHeil, MpPOKapuoT U 3yKapuoT. CTPyKTypHblE KOMIIOHEHTbI T€HOMOB,
XpOMOCOMHasi opraHusanuss TeHoB U Hexkoaupywowmed JIHK. VYpoBHu MmonexkynspHOU
opranu3anuu reHoMOB. Ilytm oOpa3oBaHHMs TEHHBIX CEMEUCTB — TEHBI M IICEBJOTEHBI
XapakTepucTUKa TeHHBIX TaHJIEMOB, UX JIOKaIHu3alus B TeHoMax. . OcoOeHHOCTH OpraHu3aluu
reHOMOB 3yKapuoT. CTpykTypa reHoMa uenoBeka. [IoBTopsl B reHOMe yenoBeka. CareyuTHas
JIHK kak ocnoBa JIHK-momumopdusma, ee coaepkaHue W JOKaIu3alus B 6 XPOMOCOMax,
KITacCU(UKAIUS CAaTSIUTUTOB

Tema 4: Buabsl myrtaumii. SNP, nx Homenkiaarypa. HaBbiku padorsl ¢ 0azamu
paHHbIX SNP kjaerkn (1a0opaTopHbIil NPAKTHKYM)

BapuabenbHocTh TeHOMa. Mytammu u  nonmuMopdusMbel. Tumbl  BapuaOenbHOCTH
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nocinenosarenpHoct  JIHK.  SNP, MukpocaremuuTtbl, MHUHUCATEIIUTHL. MOJEKYIsIpHbIE
Mapkepsl, ocHoBaHHbie Ha I[II[P. KaptupoBaHue ¢ NOMOIIBIO MOJEKYISPHO-TEHETHUYECKUX
MapKepoB

Tema 5: Texnosiorusi pekomounanTHeiX JIHK n penakTupoBannsi reHoma KiIeTKH
(1adopaTopHBIil NPAKTHKYM)

Wctopus oTKpbITHS pecTpukTa3. Pectpuinupyromiyie >SHIOHYKJI€a3bl W UX THUIIBIB
[Tnasmugabie BekTOphl. Tpancdopmamus u otbop. Co3naHue TeHOMHBIX OMOMMOTEK. TwHITbI
reHeTH4ecKkux Ombmuorek. CKPUHUHT C TIOMOLIbI0 THOpHIu3aimu. VIMMyHOJIOTHYECKUN
CKpUHUHT. CKPpUHUHI 1O aKTUBHOCTU Oenka. KiOHMpOBaHME CTPYKTYPHBIX I'€HOB 3YKAapHOT. .
Kontpons skcnepumentoB ¢ pekomOuHanTHbiMH JIHK. Xwumwuueckuit cuntes JIHK.
[IpumMeHeHne CHHTE3UPOBAHHBIX OJITOHYKJIEOTHI0B. CHHTE3 T€HOB.

WNuTepaxktuBHas ¢popma: paboTa ¢ HHTEPAKTUBHBIM 000pYJOBaHUEM.

Tema 6: Omnpeaesienne NpoTeoMa M MNPOTEOMUKH KJIeTKH (Ja0opaTopHbIi
NPAKTHKYM)

KitoueBble MOHSTHSA, NPUHIUIBI U HaNpaBiIeHUs MPOTEOMHOTO aHainu3a. ['eHoMHas u
MIPOTEOMHAsl KpaThl ueloBeKa. «Y3K0e» U «IIHUPOKOoe» oIlpenaeneHue nporeoMuku. OOmas
XApaKTEpPUCTHKA OCHOBHBIX  HAIIPaBJIECHUM NPOTEOMHBIX HCCIENOBaHUN. XUMHYECKas
MIPOTEOMHKA. DHOXMMHYECKHH aHaJIW3 IPOTEOMOB pa3JIMYHBIX TIeHOMOB. KosmmuecTBeHHas
MIPOTEOMHKA KaK OCHOBA CUCTEMHOMN CTPYKTYpHOU OHosiorun

Tema 7 Metoabl KapTHPOBAHHWSI M aHAJIU3Aa TeHOMAa KJeTKH (J1a00paTOpHBbIH
NMPAKTUKYM)

Tunbel reHOMHBIX KapT M MX B3aUMOOTHOLIEHUs. MeTonpl KapTUPOBAHUS TE€HOMA.
I'enetnueckoe kapTupoBaHueCTpaTeruu MOCTPOCHUs (PU3MUECKUX KApT BHICOKOTO pa3pellieHus.
Pectpuknmonnsie kapThl.. Beinenenue n dparmenranus JJHK. [Toarotoka ¢parmentos JTHK
it kioHupoBanus. TexHonoruu oowenunenus pparmentoB JIHK. CuHTe3 0MMTroHyKICOTHIOB
u reHoB. [Ipobnemsbl co3nanusi reHOMHOM OMOIMOTeKH. MeToa MOJIEKYNIIPHOTO KIOHWPOBAHUS.
[Tonydyenue skcnpeccuoHHONW OMOMMOTEKH. DYHKIIMOHAIBHBIM CKPUHUHT. PeKoMOMHAITMOHHBIN
METOJI.

Tema 8 @OYHKIMOHAJIBLHASI U CPABHUTEIbHAs TIe€HOMHMKAa W TPAHCKPUITOMHKA
KJIeTKH (J1a00paTOPHBII NPAKTHKYM)

Perynsaropnas, TpaHCKpUOUpYIOLIAsiCS, TPAHCIUPYIOWIAsACS YacTU TeHOMa. YPOBHU
uccaeaoBaHusl B (yHKIIMOHAIBHOW reHoMuke. buomndopmarmueckuii anamus. kJ[HK u EST-
Mapkepbl. CoBpemeHHble TexHosoruu nonydeHus: k/IHK-Oubnuotex. KommnbroTepHblii aHanus
TPaHCKPUIIIUU JIOKyca. Meton muddepeHnnaabHoro AUCIIies, BRIUUTAIONICH ruOpuau3anuu u
ap. SMART u Maraton- texnonoruu.. Hokayr renoB. PHK-unrepdepennus. [louck antucenc-
TpaHckpuntoB. Mukposppei. JIHK-opuramu. Tpanciupyromascs 4acTb TeHOMA.

Tema 9 buoundopManuoHHble MeTOAbl AHAJH3Aa JAHHBIX TPAHCKPUITOMHBIX H
reHOAHBIX UCCJIeI0BAHUI KJIETKH (J1a00pATOPHBIN MPAKTUKYM)

OcHOBBI CTPYKTYp 0a3 TaHHBIX, Ki1accupukanus 6a3 mo crnocoOy 3anoaHeHus. OCHOBHBIE
0a3pl ganubix: GenBank, EMBL, SwissProt, TTEMBL, PIR PDB. banku OelkoBBIX CeMEHCTB
(SCOP, Prosite, ProDom, PFAM, InterPro), meraGonudueckue Oa3bl JAHHBIX TEHETHUUYECKHE
O0anku (¢usznueckue kaptel, OMIM), cnenmManu3upoBaHHbIE OaHKU JaHHBIX KOHKPETHHIE
6enkoBbie cemelictBa, PHK u T.1. KOHKpeTHbIE T€HOMBI (DYHKIIMOHANLHBIE CAalThl B OeNKax |
JHK. CpenctBa paboTel ¢ OaHKaMu JaHHBIX. BHOMETUIIMHCKHE HWCCIETOBAHUS TE€HOMOB.
I'enopnarnocTuka.

7. TEMATHKA KYPCOBbBIX, KOHTPOJIbHbBIX PABOT, PE®@EPATOB
Jlannblit Bug paboThl HE ipeaxycMoTpeH Y11
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6 CAMOCTOSATEJIbBHASA PABOTA CTYJIEHTOB

No Tema Koun- | Pekomenpauuu dopma
/11 BO oTyera
4aco
B

1. | Obmas Bompocel jgns obeyxnenus: HeakrtuBHast ¢opma | codecenon
CTPYKTypa 7 [IUTO30JIFHOTO CTEPOUIHOTO PELENTOPa — KOMIIIEKC aHue
CUTHAJIbHBIX peuentopa c Oenkamu TeruioBoro moka Hsp90,

CUCTEM Hsp56 u Genkom p23. AxrtuBanus peuentopa H

KJIETKH TpaHcnopT B saapo. [Iporenndpocdarasel. Perymsauus
aKTUBHOCTH KWHa3 U ¢ocdaTras C MOMOIIbIO OETOK-
OENKOBBIX B3aUMOJEUCTBUN (IIPUCOEAUHEHUE WIH
OTIIEIUICHHE  PETYJIATOPHBIX  CYOBEIUHUI]  WIH
OeNKOB (PEryasTOPOB).

2 CurnanbHbIe 7 Bomnpocst s o6cykieHus
MEXaHU3MBI, AJleHUNATIMKIA3HBIA ~ MECCEH/DKEepPHBINM  Kackal. | cobecenon
PEryJIMPYIOILL cAMP-3aBucuMBIi TyTh THepenaud UHPOpPMALUU B aHue
ne kietky. Tumbl G-0enkoB, CBsI3b € MeMOpaHOM.
aKTUBHOCTD [ToctrpancnaunonHas mMoaudukanus G-6eaKoB.

OCIIKOB " [Mukn G-6enka, pomp GAP u GEP Genkos.

IKCIIPECCHUIO ®dochoamdcrepazpl — (HEPMEHTHI, yJaCTBYIOIIHUE B

TEHOB. peryJisiiuid ~ BHYTPUKJIETOYHOTO YpoBHS CAMP,

HepBnas Kiaccudukaius, CTpykTypa, cBoictBa. I[Ipumepnl

cuctema MeTaboIMYeCKUX TMyTeH, peryaupyeMbIXx depes
cAMP-afeHuIaTHHUKIA3HYIO CUCTEMY
Cdunrodochomumu st MJ1a3MaJIEMMBI.
Cdunromueiua — CTpyKTypa, cBoiicTBa. Ilepamun u
chuHrozun — 3¢dexTr (yraereHue nposudepanuu,
cTUMYISIMsL U PEepeHIUpPOBKY,  ydyacTHE B
pelenTop3aBUCHMOM  amomnTo3e);  CHUHTO3WH-1-
dochar — yCUJICHHE nposmdepanuu,
UHTHOMPOBaHKE aTloINTO3a.

3 Perynsarophsl 7 Bompocsl ISt 00CYXKIEHUS Oco0OenHoctH | codecenoB
€ DJIEMEHTHI OpraHu3anu TreHoMOB BupycoB. (OcoOGeHHOCTH aHue
reHa. OpraHu3aluil T€HOMOB MPOKApUOT. [ammoTunsl u
OcHoBHBIE rarioTUIMHUPOBaHUe. BUOTEXHOIOTUN KapTUPOBAHUS
JTarnbl T€HOMOB Ha OCHOBE rarmIoTHITUPOBAHHUS,
nepenavu UCTIOJIb30BaHUE JIHK-ramnotunupoBaHus B
T€HETUYECKO OpakTHKe. 3HAUYUMOCTh M (YHKIIMOHAJIbHAS POJIb
i care;uiutHor JIHK.  Moo6Gunsabeie JIHK renHomos.
nHdopmanuu Crpoenue u KJIaccu(UKaIus. Ponp

pPETPOTPAHCIIO30HOB B TE€HOME 4eloBeka. Poib
00paTHOM TPAaHCKPUIIIUU B IBOJIOIUU TEHOMOB.
I'enoMbl opranemi, 0cOOEHHOCTH TPAHCKPHUIIMHU H
TpaHCIAUU. MeXaHU3MBbI HACJIeIOBAHUSL.
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4 7 Bompocet s obcyxkaenus: — [IpeumymiectBa | codecenon
Bunst MOJIEKYJISIPHBIX MapKepoB. [ eHeTHYeCKnii CKpUHUHT aHue
MYTaLHi. ¢ mnomompo JHK-mukpounnoB.  AHHOTaus
SNP, nx rociieroBarebHOCTH. Pacro3naBanne renos. Ilownck
HOMEHKJIATyp OPC. Knaccudpukamuss reHoB. PerymsaropHsie
a.  HaBblku [IOCIIE0BATEILHOCTH. Bbuonndopmaruaeckuii
paboTsl c aHaJIM3 MOCJIEeI0BATEILHOCTH.
06azamu
naHHbeIX SNP
DHJIOKpUHHA
sL CHCTEMa

5 Texuonorus 7 Bonpocer  quist  obeyxnaenusi:  Bekrtopel  ans | cobecenon
pekoMOrHaH KJIIOHUpOBaHUsl  KpymHbIX  ¢parmento  JIHK. aHue
tHeIX JIHK 1 Bekropsl Ha ocHoBe Oaktepmodara A. Kocmumsl.
pemakTupoBa Mertobl CEKBEHUPOBAHHUS JHK.

HUSI TEHOMA. June30KCUHYKIICOTUIHBIM METOJ] CEKBEHUPOBAHUSI.
ABToMatnueckue cuHTe3aTopsl Mosekyn JTHK.
Onpenenenu

6 e mporeoma i | 6 Bonpocet  qisi oGcyxknenusi:  DyHKIMOHANBHAS | cOOECEIOB

MPOTEOMHKH KJIETOYHO - KapThpyeMas WM  T[POTEOMHKA aHue
B3auMoAecTBUi. CTpyKTypHasi (PKCIPECCHOHHAs)
nporeoMuka u €€ poib B (POpMHpPOBaAHHUU
CTpaTeruyeckux 3ajgad merabosomuku. [Iporeomuas
OononHpopMaTHKa. [TpombiieHHas "
CEJIbCKOXO35MCTBEHHAs MPOTEOMUKA. MeauiuHcKas
(kTuHUYEeCKass) TPOTeOMHUKa W €€  OCHOBHBIC
pasnensl.

7 Merto el 6 Bompocel g oOcyxkaeHus: AHaIN3 CLEIUIEHUS. | coOeceIoB
KapTUPOBaHU Meton rubpuamzanuu comaTudyeckux kietok. RH- aHue
s W aHalu3a KapTupoBaHue. @Duznueckue  KapTbl  HU3KOrO
reHoma. paspemieHuss. MUKpOOUCCEKIHUST U KUIKOCTHAs

coptupoBka. ['ubpuauzanus in situ. CocraBienue u
XpaHeHue kosuiekuuu kioHoB. bank  kJIHK.
WNnentudukanus U KIOHHUPOBAHUE crelUPUUECKUX
reHoB.  CkpunuHr  0GaHka  reHoB.  Meton
rudpuAn3aIIN KOJIOHMH. CukBeHc -
cnenupuieckuii CKpUHHUHT. VIMMyHOJIOTHYECKHA
CKPUHUHTIU.

8 | dyHKuMOHA 6 Bonpocsl st obcyxaenus: IIpoekr RIKEN. | coGecenos
bHast u Komnbrotepusiii  nuddepeHmanbupii — qucmieii. aHue
CPaBHUTEIIbH Knacrep UniGene. Caiizep. I'eHHble ceTu.
as TeHOMHKa CpaBHenue  mnocnenoBarenbHocTel.  Oprtosoru.

5 [Tapanoru. Kcenounorn. Hamnpasnenus

TPAHCKPHUIITO UCCIIeI0BaHUM: TEOpHUsI u MpaKTHKA.

MHKa. [IpoucxoxkaeHue u HBOJNIOLUSA TE€HOB, TEHOMOB,
OpraHM3MOB JITHOT€HOMHKA, METareHOMHUKa U Jp.
I'enoMHas meaunuHa, papMaKoreHOMHUKA, CyaeOHast
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MEIUIMHA, SMUIACMHUOJIOTHYECKasT MHUKPOOUOJIOTHS.
MuHUMAIBHBIA T€HOM, HEOOXOIUMBIM I >KHU3HH.
[IpoucxoxaeHne H 3BOJIOLHS IYKAPUOTHYECKOTO
reHoMa. ['eHHble AYIIMKAUM M «TaCYIOLIHUECS»
9K30HBL. MynbTurennsie cemeiictea. STR-Mapkepsl.
DUIIOTEHETUYECKHUE APEBA.

9. | buoundopma 6 Bompocel g obcyxaenus:  [IpeBentuBHast | coGecenon
LIUOHHbIE MeaMLIMHA u TE€HOMHBIH oJMMOppu3M. aHue
METO/IbI Jlocumnromaruueckas JMarHOCTHKA TeHHBIX
aHanu3a O6onesner. ['eHorepamus. ['eHHas WMMyHU3aLMs.

JTAHHBIX ®apmakoreHomMuka. ['eHHas  Tepanmus  KIETOK
TPAHCKPUIITO 3apOJBIIIEBON JIMHUM U COMAaTHYECKUX KIIETOK.
MHBIX u banku renoB u 6enkoB. bas3bl TaHHBIX O CTPYKTYpe
Te€HOAHBIX F€HOMOB. AHaJlu3 T€HOB U O€JKOB, BBIICHEHHE UX
HCCIIEIOBAaHU (GYHKIMH 110 CTPYKTYPHOUM FTOMOJIOTHH.

i
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9. NEPEYEHD BOITPOCOB K 3AYETY
1. Tlepuunsie meccenxepnl. Knaccuduxanus, puznko-xumuueckue cBoiicrsa. Mx pospb B
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10.

11.

12.

13.
14.

15.
16.

17.
18.

19.

20.

21.

22.

23.

24,
25.

perynsiuu OMOXUMHUYECKUX MPOIECCOB.

OcHOBHBIE BapUaHTHI IEHCTBHS TOPMOHOB U WX BIIMSIHUS HA KJIETOUHBIA METa00IU3M
Peuentopel — uOHHBIE KaHanbl.  Penentopsl TOpMOHOB JIMMOQWIBHON MPUPOJIBL.
Perynsuust akTHBHOCTH.

Curnansubie MoJiekynnbl (CAMP, cGMP, U®3, JIAI', chuHTOMUIUIBI, apaxuI0HOBAS
kuciora, Ca2+, NO, CO, ATP).

AleHuNaTIIMKIIa3HAs MECCEH/DKepHAst cucTeMa. TpaHCAYKIUS CUTHAA.

Crpoenue u mexanusm aeiictBust GTP-cszpiBaronux 6enkoB. Tumnbsl G-06emKoB.
MexaHu3Mbl, TpPEpHIBAIOIINE TIepenady BHEIIHETO CHUTHajda B aJCHWIATIIUKIA3HOM
MECCEHDKEPHOM CHCTEME.

Ca2+-nonudochonHO3UTHIHAS MECCEHKEPHAs CUCTeMa. T paHCAyKIIUS CUTHAIA

NO — Bropuunbli MecceHmxep. OOpasoBanume u yctpanenuwe. CTpykTypa H
xapaktepucTrka n3opopM NO-CHUHTA3HI.

XapakTepucTuka KOMIOHEHTOB cGMP-omocpenoBaHHOTO  CUTHAJIBHOTO MyTH B
(dhoTopenenTopHBIX KIETKax (pOJOIICHH, TpaHCAYIUH, Pochoaurcrepasa).

Ras 6enok. CtpykTypa, acconmanusi ¢ MmemOpanoii. Mexanu3m aktuBaruu. Ras-MAP-
KWUHA3HbIA CUTHAJIbHBIN ITYTh.

AnonTto3 — (yHKIHOHAJIbHAS POJib U MeXaHU3MbL.CeMeCTBO Kacma3, XapaKTepHCTHKa,
MEXaHU3M JICUCTBHUS.

JAK/STAT- curHaibHbI€ IyTH.

CpaBHUTENBHBIN aHAIN3 CTPYKTYpPhl T€HOMOB ILJIa3MU/], BUPYCOB, OpraHelll, MPOKapruoT
U DYKapHoOT.

CTpyKTypHbIE KOMIOHEHTHI U YPOBHHU MOJIEKYJISIPHON OpraHu3aiyd TeHOMOB.

Tunel TEHOMHBIX KapT ¥ HMX B3aUMOOTHOIIEHUS. [ eHeTHUYecKoe KapTHUpOBaHUE.
PecTpukimonnbie KapThl.

Myranuu u nonumopusmel. Tursl BapuabenbHocTu nocneaoBarenbHoctu JJHK.

SNP, MukpocareminTbl, MUHUCATEITUTHL. MoOJeKynsipHble MapKepbl, OCHOBAHHBIE Ha
[TLIP.

Knaccudukanuss reHoB. Ponb MNpPOAYyKTOB pa3HBIX THIOB TE€HOB B KJIETOYHOM
MeTaboan3Me U OMOXUMUYECKUX PEAKITHIX

PerynsaropHbie mocnenoBaTenbHOCTH. Perynsiius SKCIpPEecCUU TE€HOB WM BIMSHHS Ha
OMOXHUMHYECKHE MPOLIECCHI.

N3yuenne renoma u TpaHckpunroma ¢ nomouipto JIHK-MukpounnoB m mMaccuBHOTO
rapajneibHOro CHKBEHUPOBAHUSL.

'enomuka: nenu, 3ajayu, OCHOBHBIE HampaBieHUs U MeToaoJorus. CBsi3b TEHOMUKH C
OMOXUMHEH

OcHOBHbIE HAIPaBJICHUS! TECHOMHBIX, TPAHCKPUIITOMHBIX U MPOTEOMHBIX UCCIIEIOBAHUM.
Cospemennnie 6a3b1 gannbix JIHK, PHK u 6enkoB? basza manneix PDB u SCOP.
AHHOTanus nocnenoparenbHocTu. Pacno3nasanue renos. [Touck OPC.
@dunorenernyeckue aepeBbs. [amnorpynmnsl
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VYIIbSIHOBCKUI TOCYIapCTBEHHBII YHUBEPCUTET

@-Pabouast mporpaMma 1o JUCHHILIHHE

MetabonoMuKka Kak HOBBIA MOJXOJ B W3YYCHHHM BHYTPHKJIETOUHBIX OMOXUMHYECKUX
IIPOLIECCOB

26. buonndopmanuonnsie 6a3sl nanusx. NCBI, KEGG,

27. Ponb mukpo-PHK B mocT-TpaHCKPUTIIIIMOHHON PEryJISIIUN SKCIIPECCHUH T€HOB.

28. TpanckpuntoMm. 3Ha4YeHHE TPAHCKPUIITOMHTBIX UCCIICIOBAHHNA JJIST METUIIHHEI.

29. buoMeTMITMHCKIE UCCIIEOBAHMS T HOMOB U T€HOAMAarHOCTHKA.

10. YYEBHO-METOANMYECKOE U TH®OPMALIMOHHOE
OBECIHNEYEHHUE JUCHUITJIMHBI
a) Cnucok pekoMeHAyeMoOil JIUTepaTypsbl

OCHOBHAas:

1. Epmos, O. A. buoxumus : yueOHUK U npakTukyM s By30B / FO. A. Epmios,
H. W. 3aiinena ; mox pepakmueit C. U. llykuna. — 2-¢ u3., ucnp. u gom. — Mockaa :
NznatenberBo HOpaiit, 2022. — 323 ¢. — (Bricmee oopazoBanune). — ISBN 978-5-534-
07505-2. — Tekcr : anekrponHbIi // OOpa3oBaTenbHas miardopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/489993

2. CospemeHHBIE MPOOIeMBl OHOXHUMHH. METO B UCCIIeIOBaHM [ DJIEKTPOHHBIN pecypc]:
yaeonoe nocodue/ E.B. bapkoBckwii [u ap.].— DIEKTpOH. TEKCTOBBIE JaHHBIE.— MHHCK:
Beimaiimas mkosa, 2013.— 492 ¢.— Pexxum poctyma:
http://www.iprbookshop.ru/24080.html .— 3BC «IPRbooks»

JOTOJIHUTE/IbHAS JINTepaTypa:

1. Cesepun, C. E. buonorudeckas Xumus ¢ ynpaXHEHUSIMH U 33Jja9aMM : Y4eOHUK / TIOJ] PeI.
C. E. CeBepuHa. - 3-e u3a. , crepeotuntoe. - Mocksa : [DOTAP-Menua, 2016. - 624 c. - ISBN
978-5-9704-3971-5. - Tekct : anexrponnslii / ObC "KoncynapTanT crynenta” : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970439715.html

2. IMunuyk, JI. I'. buoxumus : yuebnoe mocodue / JI. I'. ITunuyk, E. I1. 3unkeBuu, C. b.

I'puguna. — KemepoBo : KeMepoBCKHII  TEXHOJOTMYECKHH  MHCTUTYT  IHUILEBOM
npomsinuieHHocTH, 2011. — 364 ¢. — ISBN 978-5-89289-680-1. — TekcT : 2MeKTpOHHBIN //
Hudposoit  obpazoBarenbubii  pecypc IPR SMART :  [caiit] —  URL:

https://www.iprbookshop.ru/14362.html

y4eOHO-MeTOAMYeCKas:

1. Caenxo }O. B. CnenrnaBsl OMOXMMHHM : METOJ. YKa3zaHUs A HpenojaBaTeneil u
CaMOCTOSAT. pabOThl MarucTpaHTOB HampanieHus noarotosku 06.04.01 "buonorus" / 1O. B.
Caenko, C. M. Cnecapes; Ynl'V, UM3Ou®K, Dxon. dak. - YabsHoBck : Yal'V, 2018. - 3arm.

C DJKpaHa. - ONEKTpoH. TekcToBble mgaH. (1 daitn : 255 M6). - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/1099 . - Pexxum noctyna: ObC Yul'VY. - Tekcr
: DIIEKTPOHHBI.

CornacoBaHo:
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MuHHCTEpCTBO HayKH U BICHIEro oOpa3oBanus Pd
VYIIbSIHOBCKUI TOCYIapCTBEHHBII YHUBEPCUTET Popua
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6) Ilpopeccuonanvrvle 6azvl OAHHLIX, UHPOPMAYUOHHO-CRPACOUHbIE CUCINEMDL
1. D1eKTPOHHO-0HUOIHOTEYHBIE CHCTEMBI:
1.1. LHudposoii obpazoarensblit pecype IPRsmart : 21ekTpoHHO-0HOMHOTEUHAS CUCTEMA - cait /
000 Komnanus «Ait TIn Ap Meana». - Caparos, [2023]. — URL: http://www.iprbookshop.ru. —
Pe>xiM [0CTyIIa: ISl 3aperucTpup. NoNb3oBareneil. - TEKCT : 2eKTPOHHbIH.
1.2. O6paszoBaresnbHas margopma TOPAAT : o6pasoBatesbHbIi pecype, MeKTponHas GubmroTeka :
caiit / OO0 DneKTpOHHOE U34aTeJIbCTBO «OPAWTY. — Mocksa, [2023]. - URL: https://urait.ru. —
PexciM JOCTYNa: Ulsl 3apeTHCTPHP. ToJIb30BaTeNei. - TekcT : J1EKTPOHHBIH.
1.3. Baza naHHbIX «DeKTpoHHas 6Gubnuoreka TexHuueckoro BY3a (ObC «KoHCY/IBTaHT CTYAEHTa»)
: IIeKTpOHHO-6uGHoTeyHas cuctema : caitt / OO0 «IlonuTexpecype». — Mocksa, [2023]. — URL:
https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum poctyna: i 3aperucTpup. [oJib30BaTeNel. —
TeKCT : 37IeKTPOHHBIM.
1.4. KoHcy/pTaHT Bpaya. DJIEKTPOHHAS MEIMLMHCKAs 6ubnMoTeka : 6aza JaHHbIX : calit / OO0
«BpICIIas IIKOJa OpraHu3allik W YNpaBleHUA 3paBooXpaneHueM-KoMriekcHbIi MeIHLHHCKUH
KOHCANITHHIY. — Mocksa, [2023]. — URL: https://www.rosmedlib.ru. — Pexxum foctyma: 1is 3aper-
cTpHp. Tonb30Bateneif. — TEKCT : SIeKTPOHHBIH.
1.5. Bofblas MeAUIMHCKas GUbIHOTeKa : IeKTPOHHO-GMbIHOTeuHas cucTeMa : caiit / 000 «by-
kany. — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexum gocTyna: aJis sape-
PHCTPUP. NOb30BaTeNed. — TEKCT : 27eKTPOHHBIH.
1.6. DBC Jlanb : 971eKTPOHHO-OMOMOTeYHast CHCTeMa : CaHT / 000 DBC «Jlanb». — CaHKT-
Terep6ypr, [2023]. — URL: https://e.lanbook.com. — PesxuM JOCTyIa: Ajist 3aperucTpup. noab3osa-
teneil. — TEeKCT : 3JIeKTPOHHbIH.
1.7. DBC Znanium.com : 3IeKTPOHHO-GHONMOTeYHas cucTema @ CaiT / 000 «3HaHuyM». -
Mockasa, [2023]. - URL: http://znanium.com . — Pexum noctyna : s 3aperucTpup. nojib30Barte-
neit. - TeKCT : 3MeKTPOHHBIH.
2. KoncyasrantIlnioc [D1eKTpoHHbIH pecypc]: cnpaBoyHas paBoBas CUCTEMA. / 000 «KoHCyib-
tanT ITmocy - DekTpoH. faH. - Mocksa : Koncynsrantllioc, [2023].
3. ba3bl AAHHBIX NEPHOIHYECKHX H3IAHMIA:
3.1. eLIBRARY.RU: HayuHast >MeKTpoHHas GuOmMoTeka : CadT / OO0 «Hay4Has DIIeKTpOHHas
Bu6mmorexa». — Mocksa, [2023]. — URL: http:/elibrary.ru. — Pexxum gocTyna : Ajist aBTOpU3. N0~
soBaTeNiell. — TEKCT : AMEeKTPOHHBIA
3.2. Onextponnas Gubnauoreka «M3narensckoro aoma «I'pe6ennrikoBy» (Grebinnikon) : 31€KTPOH-
Has Gu6nmoreka / 000 W1 «[peGennukos». — Mocksa, [2023]. — URL: https://id2.action-
media.ru/Personal/Products. — PexxuM J0CTyTia : A7isi aBTOPH3. MOJIb30BATElIeH. — TexcT : 21eKTPOH-
HBIH.
4. MexepajibHasi rocyAapcTBeHHast HHPOPMAUHMOHHAS CHCTEMA «HaunoHaNbLHAST JJIEKTPOH-
nas OuGIMOTEKAY : MeKTpoHHas Gubmworeka : cait / ®I'BY PI'b. — Mocksa, [2023]. — URL:
https://H36.pd. — Pexxnm noctyna : st nonb3oBareneil HayuHoil 6ubnuoTexu. — TekeT : MNeKTPOH-
HBIH.
5. Poccuiicioe ofpasoanue : denepanbHbiil nopran / yupeaurenb ®IrAY «OULTO». — URL:
http://www.edu.ru. — TeKCT : 3IeKTPOHHBIH.
6. Dnextponnas GubamoTeunas cucrema Yal'V @ MOLyib «JieKTpOHHAA 6ubanorexa» ABUC
Mera-TIPO / 000 «Jlara Dxcrpecey. — URL: http:/lib.ulsu.ru/MegaPro/Web. — PexuM JoCTymna :
JUIsl IOJIb30BaTeNeit Hay4Hol Gubnnoreku. — TekcT : 3JIEKTPOHHBIH.

/
CoracoBaHo: ‘ ra /’
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12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

Aynutopun A NPOBEACHUS JIEKIUI, CEMUHAPCKUX 3aHSITUM, A MPOBEACHUS TEKYLIETO
KOHTPOJISL ¥ IPOMEKYTOYHON aTTECTALUU.

AyIMTOpHM  YKOMIUICKTOBAHBI ~ CIICHUAIM3UPOBAHHONH MeOebio, y4eOHOW  JTOCKOH.
Aynutopun 1 HpOBEACHUs JEKUUN 000pyAOBaHbl MYJIbTUMEIUNHBIM 000pYIOBaHUEM MJIs
npeAocTaBieHuss WHPopManuu Oonbioi aynutopuu. [lomemeHus s CaMOCTOSITEbHOU
pa6OTI)I OCHalllCHBbI KOMHI:IOTCpHOfI TEXHUKOH C BO3MOKHOCTBIO INOAKIIOYECHHUA K CCTH
«MaTepHETY M OOEcredYeHueM JOCTyna K DJIEKTPOHHON HH(PPOMAIMOHHO-00pa30BaTEIbHOM
cpene, MEKTPOHHO-OMOINOTEYHOM CUCTEME.

B

MYJIbTUMEAUNHBIN IPOEKTOP
WJUTFOCTPATUBHBIE MaTEPHUAIIBI
yueOHbIe BU1€0(UITbMbI
MYJIbTUMEINIHBIE ydeOHbIE TOCOOUS
TEMAaTHYECKHE MPE3CHTALUN

13.CHIEUAJIBHBIE YCJIOBUS JJIS1 OBYYAIOHIUXCS C
OI'PAHUYEHHBIMHA BO3MOXHOCTSMMU 3/1I0POBbSI
ciydae HEOOXOAMMOCTH, OOydJalomuMcs W3 4YHCia JIMI C OTPaHUYECHHBIMHU

BO3MOXKHOCTSIMH 37I0POBBsI (110 3asBICHUIO OOYYaromeToCs) MOTYT IpeliaraTbCcs OJHH W3
CICAYIOIINUX BAapPHAHTOB  BOCIIPUATHA I/IH(i)OpMaHI/II/I C Y4U€TOM HX HWHAUBUAYAJIbHBIX
MCUX0(U3HUUECKUX 0COOCHHOCTEM:

PazpaboTuuk:

JUTSI JTUI] C HApYIIEHUSMH 3PCHHUS: B IeUaTHO (popMe yBelmnueHHBIM mpudToM; B hopme
ANIEKTPOHHOTO JOKyMEHTa; B (opme ayamodaiina (mepeBoa y4eOHBIX MaTEepHaIOB B
aynrodopmar); B ieuaTHOH Gopme Ha si3bike bpaiins; nHanBuyaibHbIe KOHCYIIBTAIHH C
MpHUBIICYCHUEM TU(IIOCYPIOTIEPEBOIUNKA; HHIUBUIYATbHBIC 331aHUSI M KOHCYJIbTAIIHH;
IUTSL JIATL C HAPYIICHUSIMU CITyXa: B Ie4aTHOH (hopme; B popMe IIEKTPOHHOTO JOKYMEHTA,
BHJICOMATEpUANIBI C CYOTHTpaMH; WHIWBUAYAJTbHBIC KOHCYJIbTAIIMHM C MPHBJICYCHUEM
CYpJIOTIEpEBOTYMKA; MHANBUAYAIbHBIC 3a][aHUsI U KOHCYJIbTAIUY;

JUIsL JIUI C HApyIICHUSMH OTIOPHO-JIBUTATEIBHOTO arfmapara: B IeYaTHOH ¢opme; B
(dbopme AIIEKTPOHHOTO JTOKYMEHTa; B (opme ayauodaiiia; WHAMBHIYAIbHbIC 33aHUs U
KOHCYJIbTaIlHH,

B cirydae HE00X0IMMOCTH UCTIOJIh30BaHUS B y4eOHOM nporecce
YaCTUYHO/UCKITFOUUTEITHHO JICTaHITHOHHBIX 00pa3oBaTeIbHBIX TEXHOJIOT U,
opranuzanus padotsl [ITIC ¢ o6yuaromumucs ¢ OB3 u nuHBanugamMu npeaycMaTpruBaeTcs
B OJIGKTPOHHOW HMH(OPMAIMOHHO- 00pa3oBaTeNbHOM CpelAe ¢ Y4eTOM HX
WH/IMBHYAIBHBIX TICUX0()U3NUYECKIX 0COOCHHOCTEH.

Fi

7 4" jouenr, k.6.H. O.I0. Iposb
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