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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

IIK-1 Crnocoben paspabarpiBaTh TPEIJIOKEHUS IO COBEPIICHCTBOBaHMIO OuoTexHonoruii BAB ¢
MCIOJIb30BaHUEM MHKPOOHMOJIOTHYECKOTO CHHTE3a M OmoTpaHchopManyl MHUKPOOPTaHU3MOB, KJIETOYHBIX
KYJBTYp *KUBOTHBIX U pacTEHUMN

1.2 Tumel 3aga4 TpogecCHOHANBHOU NeATeNbHOCTH, K KOTOPBIM TOTOBSTCS OOydYaroluecss B paMKax
OCBOCHUS JUCLUIIIIUHBIL:

- Hay4YHO-HUCCIIEOBATEIIbCKUN
- NPOEKTHBIN

1.3 JIucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIbHON JesSTEIhHOCTH B
chepax: 01 OOpazoBanne wu Hayka (B cdepax: peanuszanuu 00pa30BATEIbHBIX  MPOTPAMM
npo¢eCCHOHATBLHOTO 00pa30BaHMsI, BBICHIETO OOpa30BaHMsSI W JIOMOJHUTEIBHBIX TPO(HECCHOHATBHBIX
MporpamMM; Hay4dHbIX uccaenoBannii), 13 Cenbckoe X035HUCTBO M OXpaHa 3I0POBbs )KUBOTHBIX M Y€JIOBEKa (B
cdepax: OMOIOTrHUECKOM 3aIIUThI )KUBOTHBIX, PACTEHHI, TOPOJI KUBOTHBIX, COPTOB PACTEHUH, CO3JaHHBIX C
UCIIOJIb30BaHMEM METOJ0OB OMOTEXHOJIOTUH, TEXHOJOTMH T€HETHYECKONM U MOJEKYISIPHOM WHAMKAIMH U
UACHTU(DUKAIIMKM KUBOTHBIX M PACTEHHM, TPAHCTEHHBIX U KJIOHUPOBAHHBIX >KMBOTHBIX; BETEpUHAPHOMN
MMMYHOOMOTEXHOJIIOTUM W (apMaleBTUKU, B TOM 4HCIE€ B 4YacTU pa3pabOTKH, HCCIENOBaHUN H
MIPOM3BOCTBA JIEKAPCTBEHHBIX CPEJCTB, BAKIIUH HOBOTO IMOKOJIEHHUSI, MOJUKIOHAIBHBIX U MOHOKJIOHAJIBHBIX
aHTuTen, OakteprodaroB, aHTHUOMOTHKOB, TOPMOHOB, (EpMEHTOB, B TOM YHCIE pa3pabOTKH
JUarHOCTUKYMOB, pa3BUTHsA OaHKOB IITAMMOB MHKPOOPTaHM3MOB, OHOJOTMYECKHX  00pa3loB,
UHQPACTPYKTYPHOTO OOECIHEeueHUsl UCCIIEIOBAaHUNH Ha OWOJIOTMYECKUX MOJENSAX M LEJIEeBBIX JKUBOTHBIX,
OMOTEXHOJIOTUM TIOYB W OHWOYTOOpEeHHI, KOpPMOBOTO Oelka W TPEMHKCOB Il >KHBOTHOBOJICTBA,
MMYENIOBOJCTBA,  PBHIOOBOACTBA, MEPEPadOTKH  CENbCKOXO3IUCTBEHHBIX  OTXOMOB, OHMOJOTHMYECKHX
KOMITOHEHTOB KOPMOB U NPEMHUKCOB, IITyOOKOH mepepaboTKu 3€pHOBBIX U JPYTUX CEIbCKOXO3SIICTBEHHBIX
KynbTyp), 14 JlecHoe xo3siicTBO, oxoTa (B cdepax: NMpUMEHEHUsS OWOTEXHOJOTHUW I YNpaBICHUS
JICCOHACAKICHUSAMH; TPUMEHEHUS] OWOTEXHOJOTHI Il COXpaHEHHs] M BOCIPOW3BOACTBA JIECHBIX
TEeHETUYECKHUX PECYPCOB; CO3JaHHsl OMOTEXHOJOTHYECKUX (OpM AEpeBbEB C 3aJaHHBIMU MpPHU3HAKAMU;
co3/laHusi OMOJIOTMYECKHX CPEICTB 3aIlMTHI Jieca; Pa3BUTUS NPHUHLMUIIOB OuopedailHMHra Ha OCHOBE
MIPOM3BOACTBA IEITIONO3bI; MPOU3BOJCTBA OMOTOIIMBA HA OCHOBE APEBECHOTO ChHIpbs), 26 XHUMHUYECKOE,
XHUMHKO-TEXHOJIOTHUYECKOE MPOU3BOACTBO (B cdepax: 6e30MacHOro i OKpY>Karoeil cpepl MpOU3BOICTBA
XUMUYECKUX TMPOAYKTOB ("3enmeHas" XuMUA); MPOU3BOACTBA MPOAYKTOB (DEPMEHTATUBHBIX PEaKIIHA,
MHUKpPOOHOJIOTUYECKOTO CHHTE3a U OnoTpaHchopMaluii; Mpou3BOACTBA INEKTPUUECKONW SHEPTUHU U TEIUIa U3
OroMacchbl, MOMIONMECHHs (YTHIM3allMi) AMHUCCUU TAPHUKOBBIX Ta30B, 00pa3yeMbIX B JHEPreTHUYECCKUX
MIPOM3BOACTBEHHBIX IIUKJIAX; NepepaboTKu 1 00e3BPEKMUBAHUS MPOMBIIIEHHBIX U KOMMYHAJIbHBIX CTOKOB;
MPEeIOTBPAICHHS U JIMKBUAAMU MOCIEACTBUI BPEAHOTO aHTPOIIOI€HHOTO BO3JEHCTBUS HA OKPY’KAIOIIYIO
Cpeny TeXHOT€HHOM e TEIbHOCTH)

1.4 B pe3ynbrare 0CBOCHMSI TUCIUILUIUHBI Y 00YYaroIMUXCsl TOJIKHBI ObITH CHOPMUPOBAHBI:

O0001IeHHBIC TPYIOBBIE Kon n HanmeHnoBaHue

(yHKUMY / TPYAOBBIC komriereHu @I'OC BO,
(GbyHKUMY / TPYyAOBBIC MU HEOOXOIUMOM ISt .
WnankaTopbl JOCTHXKEHHSI KOMIIETEHIHHA

npodeccroHaIbHbIE (hopMHupOBaHUS TPYAOBOTO

JeicTBus (Ipy HaITU9IUU
npodcranaapra)

wiH pohecCHOHATEHOTO
NEUCTBUSA




- A OcymiecTBieHue
OMOTEXHOJOTHYECKUX
MPOILIECCOB MO MOTYUYCHUIO
FAB

- A/01.6 ITpoBenenue
MOATOTOBUTENBHBIX PadOT
IUIS1 OCYILECTBIICHHUS
OMOTEXHOJIOTHUYECKOTO
nporuecca noxydenus bAB

- A/02.6 ITpoBenenue
OMOTEXHOJIOTHUYECKOTO
mpoliecca ¢
WCTIOJIb30BaHUEM KYIIBTYP
MHUKPOOPTaHH3MOB,
KJICTOYHBIX KYJIBTYD
pacTeHUil U JKUBOTHBIX,
BUPYCOB

- C Pazpabotka
MpeIOKEHUH 10
COBEPLICHCTBOBAHHIO
ouotexHonoruit BAB ¢
HCTIOJIb30BaHUEM
MHUKPOOHOIOTHYECKOTO
CHHTE3a U
ouorpanchopmannu
MHUKPOOPTaHU3MOB,
KJICTOUHBIX KYJIBTYD
’KMBOTHBIX M PACTCHHI

- C/02.7 Pazpabotka
HOBBIX U MOJH(UKaIus
CYIIECTBYIOLINX
OMOTEXHOJIOTHYECKUX
npoueccos nonyuenus bAB

IIK-1 Cnocoben
pa3pabarsiBaTh
TPEIUIOKECHUS 110
COBEPILICHCTBOBAHUIO
ouorexnonoruii BAB ¢
UCIIOJIb30BaHUEM
MHUKPOOHOIOTHYECKOTO
CHHTE3a U
ouorpanchopmannu
MHKPOOPTaHH3MOB,
KJICTOYHBIX KYJIBTYD
’KMBOTHBIX M PACTCHHI

Pa3pabareiBaeT mpeIoKEHUST MO COBEPIICHCTBOBAHUIO
ounorexuoinornii BAB ¢ wucmonp3oBaHMEM 3HAHUA B
00JTaCTH POTEOMHKH U TICHTHIOJIOTHH

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

[TIK-1 Criocoben pa3pabarbiBaTh MPEAIOKEHUS IO COBEPIIEHCTBOBAHUIO OMOTEXHOIOTHIA
BAB ¢ wucnonp3oBaHHEM MHKPOOHOJIIOTHYECKOTO CHHTE3a W OumoTpaHchopmaiuu
MHUKPOOPT'aHU3MOB, KJIETOUHBIX KYJIBTYp )KUBOTHBIX M PACTECHHM

Ne HaumenoBanue ®opma
n/m JIMCITUILINH, o0yueHus
OIIPEACIIAOMINX O4HO-32049H
MEXTUCITUTUTMHAPHBIS ast
CBA3U (cemectp)
11213
1 [bnoMenunuHa u +
ouodapmarieBTHKa
2 |buorexnonorus +
OMOJIOTHYECKH
aKTHUBHBIX BEIIECTB
3 |brotexHoJI0rUs +
JIPOXOKEN U
MHUIIETHATBHBIX
rpubdoB
4 |KynsTHBUpOBaHHE +
PaCTUTENBHBIX KIECTOK
1 TKaHe# in vitro




5 |MonekynspHas +
ouonorus u
TeHETHYECKas
WHKCHEPHSI

6 (ITumesas +
OHMOTEXHOJIOrUA

7|Cuctema 006pa3oBaHUs +
U TIOJITOTOBKH
OMOTEXHOJIOTOB B
Poccuu u 3a pyoeskom

8 [ Ympasnsemoe +
KyJIETHBHPOBaHUE
MUKPOOPTaHU3MOB

2. Mecto nucunmiimabl B cTpykrype OII marucrparypsi:

Jucuunnuna «HoBble HampaBieHus OMOTEXHOJOTMH: MPOTEOMHKA, MENTUIOJIOTHS) OTHOCUTCS K 4YacTH,
dbopMupyeMoOil yd4acTHHKaMU OOpa30BaTeNIbHBIX OTHOIICHHWH, ydyeOHoro tuiana OIl mo HampaBieHUIO
noarotosku 19.04.01 - buorexuonorus.

JuctmuinHa «HoBble HampaBieHHs OWOTEXHOJOTHH: TPOTEOMHUKA, TENTHAONOTHSY H3ydaeTcss B 2
cemecTpe.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM QUCLUILUIMHEL: 2 3.€.
OuHo-3a04Has: 2 3.€.

OuHo-3a04YHas

Bun yueOHOM paboTHI
ny p (Bcero 4yacoB)

O0mast Tpy10éMKOCTb TUCHMILIHHBI 72
Konrakthas pabota 22
Jlexmmm (JIextmm) 10
[Tpaktuueckue (Ilpakt. pad.) 12
CamocrositensHas padota (CP) 50

3auer -

3.2.Conepxanue Kypca:

No Haspanue Bun yuebnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlek |IIpa | CP
L[UH | KT.
pao.
0-3{0-3|0-3
3 cemecTp
1 Brenenue B Ompoc;
[IPOTEOMHUKY. TectupoBanue
2 12 |12
Metabonomuka.
®apMaKOreHOMUKA.
2 WNHHOBalIMOHHBIE Ormpoc;
HUCCIEeO0BaHUs B 4 2 12 KonTponbHas
IIPOTEOMUKE. pabora




3 Monenu 6enkoB. Ormpoc;
IIporuo3zuposanue >l 4|12 TectupoBanue
MEKMOJICKYIISIPHBIX
B3aUMOJICUCTBUM.

4 [lentunonorus — Ormpoc;
HOBelIIeEe >l a |14 KonTponbnas
HalpaBJICHUE pabora
OHMOJIOTHH.

Tema 1. BBenenue B nporeomuky. Meradosnomunka. @DapmMakoreHoMHKA.

Jlexnus.
IIporeomuka — Hayka, OCHOBHBIM IPEIMETOM M3Yy4EHHUS KOTOPOH SBIAIOTCS Oenku, uX (yHKIMH U
B3auMojeiicTBus B opranusme. OCHOBHas 3ajada MPOTEOMHMKH — KOJIMYECTBEHHBIH aHAJIN3 JKCIPECCUU
0€JKOB B KJIETKAaX B 3aBUCHMMOCTH OT MX THIIA, COCTOSHUS WU BIUSHUS BHEIIHUX yciaoBui. IIporeom —
COBOKYITHOCTh O€JIKOB KJIETKM B JaHHbIII MOMEHT BpeMeHH. IIporeoM Oomblle, 4eM I€HOM, TO €CTh
KOJIMYECTBO  OCJIKOB  IPEBBIIAET KOJMYECTBO TIE€HOB U3-3a  AJBTCPHAaTUBHOIO  CIUIAMCHHT U
MOCTTPAHCISIIMOHHBIX Moau(uKanuil 6eiaKkoB. [IporeoM kpaiiHe JUHAMUYEH U MEHSETCSl B 3aBUCUMOCTHU OT
(YHKLIMOHATIBHOTO COCTOSHUS KJIETKH, €€ NMPUHAUICKHOCTH K TKaHU M OpraHy, HOpME M IaTOJOTMH U T.J.
[TomHBIN TPOTEOM OpraHru3Ma — COBOKYITHBIN HAOOP MPOTEOMOB BCEX KIIETOK.

IIpakTnyeckoe 3ansATHE.
IIpakTrueckoe 3ansTe MeTOn0I0rUs IPOTEOMHOIO AHAJIN3A.
[Tnan npoBeneHMs 3aHATHUS.
[Iporeomuka - coBpeMeHHass «XUMHs Oe€lKa» - TEXHOJOTHs MYJIbTUKOMIUIEKCHOTO aHalin3a OENKOB C
ucnoap3oBanueM Macc-cnekrpomerpun (MC). Mcropuueckue acmekTsl M 3Talbl Pa3sBUTHS METOJOB
UCCIIEIOBAHNS MENTUIOB M IPOTEHHOB. METONOJOrMsl pPAHHMX HCCIENOBAHUN, NPOBOIMBLIMXCS 0
PacKpBITUsL IPUPOJIBI OesKa. JTar, CBI3aHHBIN ¢ pa3BuTHEM (ppakimonupoBanus. [lepuoa popmupoBanus
SH3UMHBIX METOJOB HCCIIEJOBaHMs. OTall CTAHOBJIEHUS IIPOTEOMHOIO aHanu3a (cenapallOHHbIE
TexHosnoruu). IlpennkTuBHas NpoTeoMuKa — NEPUOJ, CBA3AHHBIN C pa3BUTHEM IeHOMUKU. COBpEMEHHBIN
IU3aifH POTEOMHOTO HCCIeNoBaHUsA. BrIOOp MeTomoB mpoOONOAroTOBKH (MOTydeHHE OHMOJIOTHYECKOro
oOpa3lia U ero MOATrOTOBKA K HCCIIEAOBaHMIO). MeToJbpl KOJMYECTBEHHOTO M KAauyeCTBEHHOTO aHajIHM3a
uccienyeMoro Oeika. YTOYHEHHE NMEPBHUUHOW CTPYKTYphI Oe€lKa M ONpeNeleHUe MOCTTPAHCISAIMOHHBIX
momudukanuit  (IITM). OcHoBHble MeTOAbl (ppakIMOHUpPOBaHUSA O€IKOB B mporeomuke. OoOmue
Hexpomarorpauuyeckiue MeETOAbl pas3felieHHus OEJKOB: MNPOTOYHAs LUTOMETpUs, CyOKIETOuHOE
(bpakuMOHMpPOBAaHUE, MPELMIUTAIMS, AHAJUTUYECKUH  AByMepHbI  snekTpodope3s  (2DPAGE).
Xpomarorpaduyeckue  METOAbl  (PAKIMOHUPOBAHUS  MPOTEOMOB: pa3MepHO-3KCKIIF03NOHHAs,
nonoobmennass  (MOX), oOpameno-dgazoBass u  ruapodoOHble  Xpomaropradpum.  AdduHHBIC
Hecnenuduyeckue (NMEpPBUYHBIC AaMMHBL, IUCTEUHBI, TUCTHAWHBI) M TpPHUIEIbHbIE (XUMHYECKUE,
(bepMeHTHBIC, JTUTaHTHBIC) METO/bI UCCIIEIOBAHMS.



OnekrpodopeTHueckre METObl B MPOTEOMHBIX HcchenoBanusx. [lpunmun ¢ppakuuonuposanus 2DPAGE.
Marpuubsl Juis  pasfeneHuss O€IKOB M NEeNTUAOB. AHAIM3 MNPOTEOMHOM KapThl. KayecTBEHHBIH WU
KOJIMYECTBEHHBIN BUABI IpoTeoMHOro aHanusa B metoae 2DPAGE. Henocrarku u orpannuenus 2DPAGE B
NPOTEOMHBIX HccienoBanusax. [lpeumymiecta muddepenuansHoro renp-3nekrpodopesa (DIGE) B
uaeHTupukanuu  O6enkoB. Ponb  BbicOko3((dekTuBHON KHUIKOCTHOW xpomartorpaduu (BDOXKX) B
NPOTEOMHBIX HcclenoBaHuAX. Kiaccudukanus Xpomatorpa@uueckux CHCTEM B COOTBETCTBHH C
COCTOSTHHEM JTIOCHTa (JKUAKOCTHAS U BhICOKOCKOpocTHass BOXKX). Buasl (5kHIKOCTHO — ancopOIroHHas,
NOX wu pacnpenenuTensHas) U pa3HOBUAHOCTH  (oOpamieHo-(azoBas, HOpMaibHO-(ha3oBasd,
HKCKIIIO3UOHHAsL, Teb-(PUIBTpalMOHHAS U JP.) )KUAKOCTHOM XpomaToraduu. OCHOBHbIE THUIIBI )KUIKOCTHBIX
xpomarorpadoB. CnocoObsl  jgeTekiuu  aHamuzupyembix BemectB npu  BIXX. KomOunanuum
XpoMaTorpagpuuecKkux METONOB JUIS Pa3leIeHUs] CIOXKHBIX OEJIKOBBIX M NENTUAHBIX cMmecei. IlonsTue
aBTOMATH3UPOBAHHBIX pabounx cucteM (2D-LC-MS) mns 13 KoIM4YecTBEHHOTO MPOTEOMHOTO aHAIM3a Ha
ocHoBe coBMmelieHuss Bo3MoxkHOocTed 2DPAGE, cemapanuonnoit texnomorun BOXKX wu TanmemMHO
coequHeHHoro MC-nerekropa. IlpunnunuansHas cxema 2D-LC-MS. [Ilpaktuueckoe 3HaueHue
2D-LC-MS-texHonorud  uis  NPOTEOMHBIX  HMCCleqoBaHUM B Owomenunmue.  OmnpeneneHue
MEeTa00IMUECKOT0 MPOQUIIsT OMOTOTHIECKUX KUAKOCTEH (KpOBb, MOYa, IUKBOP H JIP.) U METaOOIMYECKUX
NaTTEpPHOB ManueHToB. [lomyyeHne cpaBHUTENHLHOTO MPOTEOMHOTO MPO(UIISL.

3ajaHus AJ151 CAMOCTOSITEJIbHOM PadoThlI.
1 TlonsTHE MPOTEOMHKH, (DYHKIIMOHATIBHAS B3aUMOCBSI3b.
2 TlonoxeHue NPOTEOMHUKH B CUCTEME OMOJIOTMYECKUX HayK.

Tema 2. UHHOBALIMOHHbIE MCCJIEIOBAHUS B IIPOTEOMMKE.
Jlekumus.

[IporeoMuka BKJIIO4aeT B ceOs CTPYKTYpHYIO MPOTEOMHUKY U (PYHKLIHOHAJIBbHYIO IPOTEOMHKY. B
CTPYKTYPHOU MPOTEOMHKE MPOBOJIUTCS OMpPEEICHNE CTPYKTYPbl HE OIHOTO, a Cpa3y MHOXKECTBA OEJIKOB, U
K HAaCTOSIIIEMY BpPEMEHHU [UIsl 3TOro pa3paboTaH cheluuaibHBIA LMKJI TPOLEeayp M CO3[AaH apceHas
COOTBETCTBYIOLIUX BBICOKOTOUHBIX MPUOOPOB. 3agada CTPYKTYpPHOH MPOTEOMHUKHU CBOIAUTCS K BBIJICICHHUIO,
OYHCTKE, OINMpPENEICHUIO MEPBUYHOM, BTOPUUHON U TPETHUYHOM CTPYKTYp BCEX OENKOB KHBOTO OpraHu3Ma
Hannuue B opranusme TOro Wi HWHOTo Oeika JaeT OCHOBAaHME MpeAroyararb, YTO OH OONagaer (WUiu
oOnaman) ompeneneHHON (yHKIMEH, a BECh MPOTEOM CIYXHUT JUIsi TOTO, YTOOBI OCYIIECTBISIACH
MOJTHOLIGHHAs JKU3HENEATENbHOCTh BCEro opraHusma. @OyHKIHMOHAJIbHAs MPOTEOMUKA 3aHUMAETCs
ornpeseneHueM (yHKIMOHAIBHBIX CBOMCTB MPOTEOMA, U pelIaeMble €10 33J]a4 CYIIIECTBEHHO CIIOKHEE, YEM,
HampuUMep, OMNpenesieHne OeTKOBO-MEeNTUIHBIX CTPYKTyp. DOyHKIMOHAIbHAs NPOTEOMHKA 3aHUMAETCs
M3YyYEHHEM CJIOKHBIX B3aUMOCBSI3€H CTPYKTYpbl U PYHKLIUN TPOTEOMa.

IIpakTH4Yeckoe 3aHATHE.
[IpakTnueckoe 3anaTre. Macc-CIeKTPOMETPUUYECKUI aHAIN3 B POTEOMUKE.
IIman IMMPOBCACHHUA 3aHATHUA.

Uctopus pazsutusg MC-merona. PU3MKO- XUMHUECKHE OCHOBBI U XapakTepuctuku MC-ananu3a. [lonsitue
MC- macc-cniektporpammsl. [Iponeccsl, cocrapmstomue MC: noHu3anus, pa3ieJeHlue HOHOB [0 MaccaMm U
peructpanusi MoHOB. MoHM3amus, TpaHCIOPT W AeTeKuus HOHOB. [IpuHumn meroma wonusanuu FAB.
CoBpeMeHHbBIE METOIbI HOHU3AIMK 00pasiia (MEeKTPOHHbIN ynap, xumudeckas (APCI) u poroxumuueckas
(APPI) wonmzamusi, GomOapaupoBKa OBICTPHIMH aTOMaMH, HWOHH3anus diekrpopacubuieHueM (ESI),
nazepHonecopOmonHas  woHuzammss B marpuiie  (MALDI). CnocoGsr  ympaBieHusST HOHAMU:
ANIEKTPOCTATUYECKUE  JIMH3bI,  YETBHIPEXIUUTIOCHbIE  (KBaApOYIOJbHbIE) WJIM  BOCHMHIIOIIOCHBIE
(okTamnonpHbIe) NPOBOAHUKHU. [IpuHIIMNMANbHAsA cXema Macc-crekTpomerpa. [IpuHIun neidCcTBUS U THUIIBI
MC. Cexkropubpie mMarauTHble u/unu snekrpudeckue MC. Ksagpoymonsasie MC (QQQ). I[IpeumymiecTsa
BpemsinposieTHeIX MC (TOF). MC ¢ uonHno#t noymkoid u crnenuduka nx npumereHus (ION Trap).
WNonn-mukiorpon-  pezonHancHeii  MC ¢ mpeoOpazoBanuem  ®Dypre. Coueranme MC ¢
xpomarorpaguueckumu  Metogamu  (xpomaro-MC). IlpeumymiecTBa, HEIOCTaTKM M  MEPCIEKTUBBI
SELDI-TOF Ttexnomoruu. Poccuiickue u 3apyOekHbIE TEXHOJOTHYECKHE IUIATGOPMBI MPOTECOMHBIX
uccienoBaHuii. B3auMocBsa3u B pa3BUTHH BBICOKOTEXHOJOTUYHBIX METOAOJIOTHN NMPOTEOMHOI0 aHalIu3a U
OnonH(pOPMAITMOHHBIX 0a3 JaHHBIX. ODUHTEPIPUHTHHT MACC TEITHIOB.

3ananus AJ51 CAMOCTOSITeILHOI padoThI.



1 CBs13b IPOTEOMUKH C MOJIEKYIISIPHOM Ononorueit, Onoxumueit, OnoPpuU3NKo, IUTOIOTHEH, TeHETUKOM,
MUKPOOHOIIOTHEH, BUPYCOTOTHEH.

2 @yHJIaMEHTaJIbHbIE U NPUKJIAJHbIE €U IPOTEOMUKH.

3 MexIuCIUIUTMHAPHAS OCHOBA PAa3BUTHS TCHOMHBIX M POTEOMHBIX UCCIICIOBAHMM, & TAKKe
OMOMH(OPMAITMOHHBIX TEXHOJIOTHM, SBJISIONIMXCS HEOTHEMIIMMOM YaCThI0 COBPEMEHHOTO
OMOMETUIIMHCKOTO U (hapMaKOJIOTHIECKOTO aHAIH3a.

4 Vcnonb30BaHKE JOCTHXKEHUI MOJIEKYIAPHON OMOJIOTHH B MEIUIIMHE U HAPOJHOM XO3SHCTBE.

Tema 3. Moaeiu 0enxoB. IIporno3upoBanne Me;kM0JIeKyJISIPHBIX B3aNMO/ICCTBHIA.

Jlexknus.
[Ipenckazanue MpoCTpaHCTBEHHON CTPYKTYPHI C IOMOIIbIO KOMITBIOTEPHBIX Mporpamm (in silico). Moxenu
6enKxoB. MeTozbl peacKa3aHus MPOCTPAHCTBEHHOM CTPYKTYphI OekoB. ['eHeTHyeckass MH)XEHepHUs OEIIKOB.
HoBple TpeTnuHble CTPYKTYphl O€nkoB. [IporHo3upoBaHuEe MEXMOJEKYISIPHBIX B3aUMOACHCTBUIA.
MonekynsipHasi ~ cThikoBKa.  IIpenckazanume — OelOK-OCTKOBBIX — B3auMoneicTBuil.  DoinuHr o
MEXMOJIEKYIISIpHBIC B3aUMOACHCTBHS OeskoB. MeToibl peickazanus PyHKIUI OeTKOB.

IIpakTH4Yeckoe 3aHATHE.
[IpakTuueckoe 3anatue. JJOCTHKEHUS KIMHUYECKOW MPOTEOMUKH.
IInan npoBeneHUs 3aHATUS.

MorekysipHble OCHOBBI pa3BUTHS COIMAIBHO 3HAYMMBIX 3a0ojeBaHMi YenoBeka. lIpoTeoMHbIe
WCCIIC/IOBAHHS B MOJICKYJISIPHON KapJHOJIOTHU. [ eHOTHTHpOBaHUE (PAKTOPOB pUCKA CEPACYHO-COCYIUCTHIX
3aboneBanuit metogoM MC MALDI-TOF. Crparterust oTKpeITHsI OMOMapKepoB: OOHApPY)KCHHE W OYUCTKA
(buomapkep-kanauaar, npocrtas nerekius myrem MALDI-TOF; xapakrtepuctuka (kapTa paciierieHus,
MOUCK B OMOMH(OPMAIIMOHHBIX 0a3axX JAaHHBIX, onpenenenue [ITM, mpocTast TaHAEMHAs! TETEKIHS ITyTeM
MALDI-TOF); mnontBepxaenue (anamu3 ProteinChip, mpocras pgerexknus myrem MALDI-TOF).
Kapauomapkepbl BO3HUKHOBEHHST M Pa3BUTHA YHUBEPCAIBHBIX CEPACYHO-COCYIUCTHIX MATOJIOTHH
(arepockiiepos, umemus, WHPAPKT MHOKapia, THIEP- M THIIOKAOTYISUs). MHOKapauaabHas WIIeMUS:
HOBBIC JIMAaTHOCTHYECKUE M TEPaNeBTHUECKUE CTpATerHH. bHOaHAaTUTHYECKUE METOIBl HWCCIICIOBAHUS
aprepuanbHOi  runepTeH3ud. COBpPEMEHHBIE JTUArHOCTUYECKHE BO3MOXXHOCTH B MOJICKYJISIPHOU
aputMoniorud. [IpoTeoMHBIE HCCIEIOBaHUS B M3YYCHHH aronTo3a M OHKOmaTonoruu. MneHtudukarms
aroNTO3-aCCOIIMUPOBAHHBIX TMATTEPHOB. beJKoBbIE MapKepbl amomnTo3a, BBIABISEMBIE B MPOTEOMHBIX
uccienoBanusx. [IpuarHbI HEOOXOAUMOCTH BBEICHUS MPOTEOMHOTO aHAIHM3a B JIOTIOJIHEHUE K TCHOMHOMY
aHaJM3y aroNTOTHYECKUX MPOIECCOB B KIETKAaX OpraHU3Ma YeIOBeKa.

Hp AKTHUYCCKOC  3aHATHUC. Pois OHKOITPOTCOMHUKHM W  OHKOI'CHOMHUKH B paHHeﬁ JUAarHOCTHKE
HCOINTACTUYCCKUX ITPOLECCOB.

IInan IMPOBECACHHS 3aHATHUAA.

benkoBble MapKepbl 3JI0KAYECTBEHHBIX OIyXOJIEH, NPUMEHSEMBbIE B KIMHHYECKOM mpakTuke. [loHAtne
JIMAarHOCTUYECKUX OCJNKOBBIX TpOo(QUIeH M NPOTEOMHOro «IITpUX-Koaa». Pa3paboTka mnpoTeoMHON
IMarHOCTUKM omyxonel. Knuauyeckas 6aza. Boibop rpymni cyObeKTOB: 3JI0Ka4eCTBEHHAs OIyX0Jb (paHHUE
CTaguu), J0OpOKadeCTBEHHas OIyXoib, Hopma. CTpareruss NPOTEOMHOTO aHalIM3a 10 TIOUCKY
OHKOMAapKepoB: pasneneHue OenkoB mporeoma (dnmekTpodopes, Xxpomarorpadus); MOHHUTOPUHT
nocpenctBoM MC; wuneHTH(UKALUS KOHKPETHBIX MAapKepoB WM (OPMUPOBAHHE JHUATHOCTUYECKOTO
npodwis. [lomyuenne SELDI — mpoduneil miasmsl uist BEIOOpKH Hopma/maronorus. VaeHtudukarms
KOHKpeTHbIX OenkoB. 15 Craructuueckas MoAeNnb JUIsi paHHEH MOJEKYISPHOM JMarHOCTHKH.
CrarucTuueckue METOABl IMPOTEOMHBIX KapT OOJBHBIX M 340poBbIX Jitoned. [lonarue anropurma
O1OMH(OPMAIIIOHHOTO aHaTN3a WACHTU(PHUIIMPOBAHHBIX CIIEKTPOB MPOTEOMHBIX MMAaTTEPHOB B OHKOJIOTHU.
benkosble unnel ¢ gerekuueit SELDI-MC.

[Tpaktudeckoe 3ansaTue. OCHOBHI (PapMaKOIIPOTEOMUKH.
[1nan npoBeneHMs 3aHATHUS.



Texnonorust «raboparopust Ha uune» U MC-ckanepsl. [IpuMeHeHne OMOYMNOB B OMOMEIMIMHCKUX WU
bapmakonornueckux uccienoanusax. Onuronykieoruansie, JJHK-oBbie n GenkoBblie Onounnsl. ['eneBbie
OMOYHIIBL: HX CBOﬁCTBa, NPOU3BOACTBO MW AHAJIUTUYCCKUC XaAPAKTCPUCTUKU. buouuner Ha ocHOBeE
(bepMeHTOB.

MeXIUCIUIUIMHAPHBIA ~ TOAXOA B  HCIOJB30BAHMM WHHOBAIIMOHHBIX TEHOMHBIX M MPOTECOMHBIX
uccienoBaHuii. B3auMOCBS3b OCHOBHBIX CTPATErHMUECKHX IEJe WCCIeIOBaHUS TEHOMa, MPOTeoMa H
OMOMH(OPMATHKU: MMOCTPOCHUE ANTOPUTMOB, METOJIOB aHANHM3a U 0a3 JaHHBIX, TO3BOJSIONINX BBISICHUTH
MeXaHU3M  (YHKIMOHMPOBAaHUS  OMOJOTMYECKHMX TEKCTOB W pa3paboTarb Kak  YHUKaJIbHBIC
BBICOKOTEXHOJIOTHYHBIE BUIBI JUAarHOCTUKH C YY€TOM WHIUBUAYaJIbHBIX OCOOCHHOCTEH OpraHu3Ma, Tak U
I[eJICHAIIPaBIICHHbIE (DAPMAKOIOTHUECKHIE BO3CHCTBIS MPUMEHUTEILHO K TEPATTHH.

3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

1 Ponk MONEKyISIpHO - OMOIOTHYECKIX MPOTEOMHBIX UCCIICAOBAHUIN B Pa3BUTHH MOJICKYIISIPHOU
OMOTEXHOJIOTUHU, TEHOJUATHOCTUKHU, TEHOTEPAITMHA U TCHOMHOM JaKTHIIOCKOIIUH, a TAK)KE B U3yUECHUU
MOJIEKYJISIPHBIX OCHOB 3BOJIIOLIUH, TU(PPepeHIIMPOBKH, OMOPa3HOO0pa3nsl, pa3BUTHUS U CTAPEHUS
JKUBBIX CUCTEM.

2 MetabonomMuKa: onpeneiaeHue, Neinn, JOCTHKCHHS U TPOOIEMBI.

3 TeopeTndeckue UCCIEIOBAHUS 3aKOHOMEPHOCTEH MeTaboIHM3Ma.

4 TloHsATHE META0OTUYECKUX KapT, META0OTUYECKUX MTOTOKOB, CETEH METa0OINIECKUX MTOTOKOB.

5 Ba3el Ja”HHBIX 110 META00INYECKON CUCTEMATHUKE.

6 Ilonsarue TPAHCKPUIITOMUKU: OG’LGKTBI, MCTOAOJIOTUA 1 OCHOBHBIC pa3ACIibl. CDYHZ[aMeHTa.HBHBIG n
MMPUKIAAHBIC IICJIN U 3aJa91 TPAHCKPUIITOMUKH.

Tema 4. IlenTugosiorusi — HOBelillIee HANIPaBJIeHUEe OUOJIOTHH.
Jlekumus.

CyiiecTBOBaHME OTPOMHOTO KOJMYECTBAa Pa3HOOOpa3HbIX OEIKOB MPUBEIO K HEOOXOAMMOCTH CO3AaHUS
WH(pOPMAITMOHHBIX MACCUBOB — 0a3 (MJI OAHKOB) JIAHHBIX, B KOTOPBIE 3aHOCUIIMCH OBl BCE U3BECTHHIE O HUX
cBelieHUsA. B Hacrodiee BpeMsi CyIIECTBYeT MHOXECTBO OOIIMX M CHEIHAIU3UPOBAHHBIX 0a3 JaHHBIX,
KOTOpble NOCTYNHBI B MHTEepHETE KaxJA0My KelarlieMy. JTO MO3BONISET WACHTU(PUIUPOBATH OEIKU IO
MOJIEKYJISIPHOM Macce UX (pparMeHTOB METOOM Macc- crieKTpoMeTpuH. [IockonbKy mpoTeoMuKa onepupyeT
0OJBIIMM 00BEMOM JTaHHBIX, I OOpabOTKH KOTOPBIX TPEOYIOTCS CHEIUATU3UPOBAHHBIC AJITOPUTMBI H
OoJbllIMe BBIYUCIUTEIbHBIE MOIIHOCTH, OHa TECHO CBsi3aHa ¢ OMonH(OpMaTuKoil. BaykHpIM 3Tanom crano
paszBuTHe OMOUH(POPMAITMOHHBIX TEXHOIOTHH 00paOOTKH TaHHBIX MPOTEOMHBIX KCTICPUMEHTOB.

IIpakTnyeckoe 3ansATHE.
HE IPEAYCMOTPEHO
3ajaHus AJ151 CAMOCTOSITEIbHOM PadoThlI.
1 IpuknanHoe 3HAYCHHWE JOCTHKCHHA TPAHCKPUNITOMUKH IS Pa3BUTHS OMOaHATUTHYECKHX
TEXHOJIOTHI B OMOMeAuIMHe U (apMakoIoruu. MoeKyaspHble TOAXOAbl TEHOMHON JTaKTHIOCKOITUU
U (papMaKOTCHOMHKH.
2 CraHOBJIEHHE TOCTTEHOMHOTO MEePHOa Pa3BUTHS MOJIEKYISIPHON OMOMEIUIIMHBI U OMOTEXHOJIOTUH.
3 IlepcrniekTuBbl U poOIEeMbl (PyHKIIMOHATEHONW TEHOMUKH.
4 Crparermyeckue 3a7add UCCIEeI0BaHUs MPOrpaMMbl « DyHKIIMOHAIbHASI TEHOMHUKA.
5 Omnpenenenue npoTeoMa 1 MPOTEOMUKH.
6 KirroueBble NOHATUS, IPUHIIUIBI U HAIIPaBJIEHUS IPOTEOMHOTO aHAJIN3A.
7 I'eHoMHast ¥ IPOTEOMHAsI KPaThl YEJIOBEKA.
8 «¥Y3K0e» U «IIHUPOKOE» ONMPECTCHUE MPOTCOMHUKH.
9 OO0mmas xapakTepuCTHKa OCHOBHBIX HAIMPABICHUH MPOTEOMHBIX HCCIICIOBAHUIA.
10 buoxumuyeckuii aHaJIN3 MIPOTEOMOB PA3JTUYHBIX TEHOMOB.
11 KonmudecTBeHHAsI MPOTEOMHKA KAK OCHOBA CHCTEMHOM CTPYKTYPHON OHOJIOTHH.
12 ®yHKUMOHANbHAS KJIETOYHO - KapTHUpyeMasl WJIM MPOTEOMHUKa B3aUMOICHCTBHIA.

13 CrpykrypHast (3KCIIPECCHOHHAs1) MPOTEOMUKAa M €€ poiib B (POPMHUPOBAHUHM CTPATETHUECKUX 3ajad
MeTa0OJIOMUKH.
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11
14 TIporeomHast 6GMoMHpOpPMATHKA.

15 TIpoMpITIUIEHHASI U CEITBCKOXO03SMCTBEHHAS! TPOTEOMHUKA. MeauImHCcKast (KITMHUYEeCKas ) MPOTEOMUKA 1
€¢ OCHOBHBIE Pa3/eIbl.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHbIE CPEICTBA
4.1. Pactipenenenue 0auioB:
banbHO-pEUTHHIOBBIE MEPOIIPUATHUS HE IIPELYCMOTPEHBI

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
Kontponbnas padora

Tema 2. IHHOBanIMOHHBIEC UCCIEAOBAHUS B IPOTEOMHUKE.
1 TTonoxeHue MPOTEOMHUKHU B CUCTEME OMOJIOTHYECKUX HayK.

2 CBs3b MPOTEOMHKH C MOJICKYIISIPHON Omonorueit, onoxumueit, 0MoGpu3nKoi, MUTOIOTHEH, TEHETHKOMH,
MUKPOOHOIIOTHEH, BUPYCOIOTHEH.

3 CDyHIIaMeHTaJIBHBIe W NPUKJIAAHBIC TCIIU ITPOTCOMUKHU.

4 MeXIUCIUIUTMHAPHAS OCHOBA pAa3BUTHS TCHOMHBIX M IPOTEOMHBIX HCCIICIOBAHHMMA, a TaKkKe
OMOMH(OPMAITMOHHBIX ~ TEXHOJOTHH, SBISIOIIUXCS  HEOTHEMIIMMOM  YacThIO  COBPEMEHHOTO
OMOMETUIIMHCKOTO U (hapMaKOJIOTHIECKOTO aHAIH3a.

5 Hcnonk3oBaHuEe AOCTHKEHUH MOJIEKYJISIPHON OMOJIOTMH B METUIIMHE U HAPOJHOM XO3SICTBE.

6 I'eHoneHTpUYHAs MHBEHTapU3allMsi TMPOTEOMOB, HCCIIEOBAaHUE MOJEKYISIPHBIX MEXaHH3MOB
(GYHKIIMOHUPOBAHUS KUBBIX CUCTEM, 3374l MOJEKYISPHON MEIULMHBI — cO3[jaHie OMOMapKepOB U
MPOTEOMHOTO HITPUX KOJIA.

7 HpGHHOCBIJIKI/I BO3HHUKHOBCHHSI H I/ICTOPI/I‘-ICCKI/IG ACIICKThI pa3BI/ITI/I5I TCHOMHBIX H HpOTGOMHLIX
HUCCJIEIOBAHUN.

8 Dranbl CTaHOBJIEHUS! MOJIEKYJISIPHO — TeéHeTH4ecKoro aHanu3a B 20 u 21 BB.

9 IlocnenoBarenbHOCT, (OPMUPOBAHUS OCHOBHBIX pasleioB (yHIaMEHTAIbHON MOJICKYISIPHOU
OMOJIOTUH, MOJICKYJISIPHOW OMOMETUIIMHBI M OMOTEXHOJIOTHH.

10 CranoBneHHe MMOCTTEHOMHOTO TIEPHOA Pa3BUTHS MOJICKYISIPHOW OMOMEIUIIMHBI U OMOTEXHOJIOTHH.
11 IlepcnexTuBbl U MPOOIEMBI PYHKIIMOHAIBHOM T€HOMHUKH.

12 Crparernueckue 3a1a4u UCCIEA0BaHUS MporpaMMbl « DyHKIITMOHATIbHASI TCHOMUKA.

13 Omnpenenenue nporeomMa U NPOTEOMUKHU.

14 KnrouyeBble MOHATHS, TPUHIUIBI U HAMPABJICHUS IPOTEOMHOTO aHaJIn3a.

15 I'eHOMHas 1 IPOTEOMHAs KpaThl YEJIOBEKA.

Omnpoc

Tema 1. Beenenue B nporeomuky. Merabonomuka. @apMakoreHOMHKA.

1 HUcropuueckre acreKTsl U ATabl pa3BUTHS METOJOB UCCIIEIOBAHUS MTENITHIOB U IPOTEUHOB.

2 MeTtoa010r1sl paHHUX UCCIEIOBAHUMN, TPOBOJUBIINXCS 10 PACKPBITHS MIPUPOABI OelIKa.

3 Dramn, cBsI3aHHBIN C pa3BUTHEM (PPaKITMOHUPOBAHUS.

4 Tlepuon popMupoBaHHs YH3UMHBIX METOIOB HCCIIEOBAHUS.

5 Dran cTaHOBJIEHHS MPOTEOMHOI0 aHalIn3a (CenapallioOHHbIE TEXHOJIOTUH).

6 IIpenukTuBHAs IPOTEOMUKA — IEPUO, CBA3aHHbBIN C PpA3BUTHEM I'€HOMUKHU.

7 Uctopus pazsutust MC-merona.

8 Du3MKO- XUMUYECKHUE OCHOBHI U XapakTepucTuku MC-aHanu3a.

9 Tlonstue MC- Macc-CieKTpOrpaMMBl.
10 Ilponeccsl, cocrapnstomue MC: noHn3anus, pa3aeaecHiue HOHOB 110 MaccaM U PETUCTPALIUS HOHOB.
11 JlocTuaxeHus S3KCIPECCUOHHON MPOTEOMUKH.
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AHanu3 3aKOHOMEPHOCTEH pean3alui reHeTHIeCKo NHPOPMALIMU Ha YPOBHE MaKpOMOJICKYIISIPHBIX
CEeTeH.

Co3nanue Mozenet KIIeTOYHOM peryssiiuy 1 MeTab0oInYeCKIX MEXaHU3MOB.

MounekysipHble OCHOBBI Pa3BUTHUS COLMAJIBHO 3HAUMMBIX 3a00JI€BaHUI Y€I0BEKa.

[IporeoMHBIE UCCIIEIOBAaHUS B MOJIEKYIIPHOU KapAUOJIOTUH.

['eHOTUTHpOBaHUE (AKTOPOB PUCKA CEPIACUHO-COCYIUCTHIX 3a0oneBannii Metonom MC MALDI-TOF.
benkoBble MapKephI 3JI0KAYE€CTBEHHBIX OIYyXOJIEH, IPUMEHIEMBIC B KIIMHUYECKOM MPAKTHUKE.
[ToHsATHE TMAarHOCTUYECKUX OENKOBBIX MPO(pUIEH U IPOTEOMHOIO «IITPUX-KOJa».

Pa3paboTka mpoTeOMHOM TUArHOCTUKHU OITyXOJIEH.

Texuonorus «madoparopus Ha yune» u MC-CKkaHEepBHI.

[IpumeneHne 6MOUNTIOB B OMOMETUIIMHCKUX U (hapMaKOJIOTHYECKUX UCCICIOBAHUSAX.
Onuronykieorunnsie, JJHK-oBbie 1 6enkoBbIC OMOYHITHI.

Tema 2. THHOBaLIMOHHBIE UCCIIEIOBAHUSA B IPOTEOMUKE.
CBsI3b IPOTEOMUKHU C MOJICKYIISIPHOM Ononorueit, Onoxumueit, OnoQpu3nKon, ITUTOIOTHEH, TeHETUKOM,
MUKPOOHOIIOTHEH, BUPYCOIOTHEH.
DyHIaMEHTAIBHBIE U MPUKJIAIHbIC [IETTU MPOTCOMUKH.

MeXIUCIUTUIMHAPHAS. OCHOBA PAa3BUTHS TCHOMHBIX M IPOTEOMHBIX UCCIICIOBAHMM, & TAKKe
OronH(OPMAITMOHHBIX TEXHOJIOTHM, SBJISIONIMXCS HEOTHEMIIMMOM YaCThI0 COBPEMEHHOTO
OMOMETUIIMHCKOTO U (hapMaKOJIOTHIECKOTO aHAIH3a.

Hcnonp3oBanue JOCTUKEHUIH MOJIEKYISIpPHOW OMOJIOTUH B MEIULIMHE U HAPOJIHOM XO3SHCTBE.

Tema 3. Mognenu GenkoB. IIporao3upoBanne MEKXMOIEKYISIPHBIX B3aUMOACHCTBUIA.

Poib MONIEKYISPHO - OHOJIOTUYECKUX TPOTEOMHBIX HCCIICIOBAaHUI B Pa3BUTHH MOJICKYJISPHOM
OMOTEXHOJIOTUH, TCHOUATHOCTUKH, TEHOTEPAITMHA U TEHOMHOH JTAaKTHIIOCKOIIHH, a TAK)KE B U3yUCHUH
MOJICKYJISIPHBIX OCHOB 3BOJIONNHU, U HEpEeHITUPOBKH, OMOpa3HOOOpa3us, pa3BUTHS U CTAPCHHS
KHUBBIX CUCTEM.

MeTtabonomuka: onpeaeacHue, ey, JOCTIKSHHS 1 POOJIEeMBbI.

TeopeTndeckue UCClIeOBaHUs 3aKOHOMEPHOCTEH MeTabou3ma.

[TonsiTHEe METa0OINYECKUX KapT, METa0OJINYECKUX ITOTOKOB, CETEH METa0OINYECKUX MTOTOKOB.
Ba3bl maHHBIX 110 META0OIMYECKON CUCTEMATHKE.

ITousrue TPAHCKPUIITOMUKH: 06’beKTI>I, METOAOJOIUA 1 OCHOBHBIC pa3aciibl. CDYH,Z[aMCHTaJ'IBHI)IC n
IMPUKIAAHBIC HEJIN U 3aJa41 TPAHCKPUIITOMUKH.

Tema 4. [lenTunonorus — HoBeiIIee HaNpaBIeHUE OUOJIOTHH.
[TpuknanHoe 3HaY€HUE JOCTUKEHUH TPAHCKPUNITOMUKH JUI Pa3BUTHA OMOaHATUTHUECKUX
TEXHOJIOTM B OMOMeIUIIMHE U (hapMaKoIoruu. MoJeKylIsspHbIe TOIXO0 bl TEHOMHOM JTaKTHUIIOCKOITUH
1 (hapMaKOTEHOMHUKH.
CraHOBJIEHHE TOCTTEHOMHOTO TIEPHO/Ia PA3BUTHSL MOJIEKYISIPHON OMOMETUITMHBI U OMOTEXHOJIOTHH.
[lepcnexTuBbI ¥ TPOOIEMBI PYHKIIMOHAIBHON FEHOMUKH.
Crparernueckue 3a1a4u ucciae1oBaHus mporpaMmsl « DyHKIIMOHAIBHAS TEHOMUKAY.
Omnpenenenne npoTeoMa u MPOTEOMUKH.
KitroueBbie NOHATHS, TPUHLIMIIBI U HAIIPABJIEHUS IIPOTEOMHOTO aHAJIN3A.
['eHOMHAs ¥ IPOTEOMHAsA KpaThl YEJIOBEKA.
«Y3K0e» U «IIMPOKOE» ONPEIECIICHNE IPOTEOMHUKHU.
OO0mras xapakTepuCTHKa OCHOBHBIX HANPaBJICHUH MTPOTEOMHBIX UCCIICIOBAHUN.
buoxumuyeckuil aHaJIu3 IPOTEOMOB Pa3JIMYHBIX TEHOMOB.
KonmnuecTBeHHast MpOTEOMHKA KaK OCHOBA CUCTEMHOW CTPYKTYPHOUM OHOJIOTHH.
DyHKIHUOHATIbHAS KIIETOYHO - KAPTUPYEMasl UIIU IIPOTEOMHUKA B3aUMOJIECHCTBHA.
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13
13 CrpykrypHast (3KCTIpECCHOHHAs) MPOTEOMHUKA U €€ pojib B (POPMUPOBAHUN CTPATETHUECKUX 3a]1a4
METa0O0TOMUKH.
14 TIporeomHast 6GMoMHpOpPMATHKA.
15 TIpoMbITIUIEHHAS M CEJIBCKOXO3IMCTBEHHAs! TPOTEOMIKa. MenuinHcKas (KIMHUYECKasi) MPOTEOMUKA U
€¢ OCHOBHBIE Pa3/eIbl.

TecrupoBanue

Tema 1. Beenenue B nporeomuky. Merabonomuka. @apMakoreHOMHKA.
BO3HMKHOBEHHE T€HOMMKH KaK Hay4HON JUCLHHUIIIMHBI CTAJIO BO3MOXKHBIM IOCIIE:
1 ycranoBnenust ctpykrypsl JJHK
2 co37aHHA KOHLIENIIUY I'eHa
3 nuddepeHunay CTPYKTYPHBIX M PETYIATOPHBIX YYaCTKOB T'eHa
4 TOJTHOTO CEKBEHUPOBAHMS I€HOMA y Psiia OPraHUu3MOB
5 pa3paboTKH METOI0B CEKBEHHPOBAHUS reHOMA

Cy11ecTBEHHOCTb T'€Ha Y TTAaTOT€HHOTO OpTaHu3Ma — KOIUPYEMBbIi TeHOM IPOIYKT HEOOX0IUM:
1 115t pa3MHOMKEHUS KIICTKH
2 JUUIA HOIII[Gp)KaHI/IH KHNUBHCACATCIIBHOCTU
3 119 MHBA3UU B TKaHU
4 nuisi ”HAKTUBAllMK aHTUMHUKPOOHOTO BEIIECTBA
5 s moAaBiIe€HUs UMMYHHOM CUCTEMBI YEJIOBEKA

[Iporeomuka xapakTepu3yeT COCTOSTHHE MUKPOOHOTO TTaTOTCHHA:
1 1o ¢pepMeHTaTUBHON aKTUBHOCTH
2 1O CKOPOCTH pocTa
3 1O 3KCIIpecCUr OTAETBHBIX OETIKOB
4 1o HaXOXKJICHUIO HA KOHKPETHOM CTaIMM POCTOBOTO IMKJIA
5 1o I{yBCTBI/ITe.]'IBHOCTI/I K OHpeIIe.HeHHBIM aHTI/I6I/IOTI/IKaM

J1J1s TosTydeHust MPOTOIUIACTOB U3 KIETOK IPUOOB HCIIONIB3YETCS
1 mu3onum
TPUIICHH
(13 =4 29
YIUTOYHBIN (EPMEHT
METICUH

W B~ W N

aMMiia3a

3a 006pazoBaHUEM MPOTOILIACTOB U3 MUKPOOHBIX KJIETOK MOXHO CJIEIUTH C IOMOIIBIO0 METOAOB:
1 BHCKO3UMETPUH
2 KOJIOpUMETPHUHU
3 ¢a30BO-KOHTPACTHON MUKPOCKOTIUU
4 >7E€KTPOHHON MUKPOCKOITHHI
5 10 CBETOPACCESHUIO B KYJIbTYPAJIbHOM KUIAKOCTU

Jlji mosry4eHus IpOTOIUIACTOB U3 OAKTEpUAIbHBIX KJIETOK MCIIOIb3YETCS:
1 mu3onum
2 “ynuTouHbIi hepMeHT”
3 TpuncuH
4 manauH



5 Opomriman

OObenuHeHne TEHOMOB KIIETOK Pa3HbIX BUIOB U POJIOB IPH COMAaTHYECKON THOPUIN3ALIMN BO3ZMOXKHO!
1 TONBKO B IPUPOMHBIX YCIOBUAX
2 TOJIBKO B I/ICKYCCTBGHHBIX YCHOBI/I}IX
3 B MPUPOIHBIX U UCKYCCTBEHHBIX YCIOBHUIX
4 He BO3MOXKHO BOOOIIE
5 TOJIBKO IIPH PEHTIEHOBCKOM OOTyUCHHH

Beicokast cTabMIIBHOCTH NPOTOIIACTOB JOCTUTAETCS MPU XPAHEHUH HA XOJIONY:
1 B runepToHHUYECKON Cpene
2 B cpene ¢ 100aBIEHNEM aHTHOKCUIAHTOB
3 B aHa’POOHBIX YCIOBUSX
4 B cpene ¢ 1oOaBICHUEM KyMapHHA

[MommaTunenrmukons (I1317), BHOCUMBIN B CYCIIEH3HUIO MTPOTOILIACTOB:
1 crocoOCTBYET UX CIUSHUIO

MPEIOTBPAIIAET UX CIUSHHE

MOBBIIIACT CTA0MIBHOCTE CYCIIEH3UU

IPEeIOTBpAIIaeT MUKPOOHOE 3apaKeHHEe

whn B~ W N

nmpeaoTBpamacT BOCCTAHOBJIICHUC KJI€TOYHOH CTEHKU

I[J'DI MMPOTOIIIACTUPOBAHU A HaI/I60HCC noaxXonsT CyClICH3UMOHHBIC KYJIbTYpPhI:
1 B mar-gase
2 B cTauuMoHapHOH (aze
3 B morapudmudeckoit dasze
4 B ¢aze 3aMeICHHOTO pOCTa
5 B (paze orMupaHHs

4.3 IIpomexxyTouHast aTTeCTaIMs 110 AUCIUIUIMHE MPOBOIUTCS B opMe 3adeTa

Tunosblie Bonpocsl 3auera (IIK-1)
. l'enomuka: nienu, 3a1a4u, OCHOBHbBIE HAIIPABICHUS U METOAOJIOTHS.
. DTaInbl pa3BUTUSA FTEHOMUKHU U TPOTECOMHUKH.
. B3auMoCBsI3b TEHOMUKHU U IPOTEOMHUKH.
. OCHOBHBIE HaIPABJICHUS] TCHOMHBIX UCCJICIOBAHUM.
. OCHOBHbIE HaNPABJICHUS POTEOMHBIX HCCIIETOBAaHUMH.
. Uto n3yyaet nporeoMuka?
. B uém 3akmtouaercss Macc-ClIEKTPOMETPUUECKUI METO aHAIU3a?

00 3 N L LN

. UTo Takoe macc-crekTporpamMmma?

\O

. Onuiure NTpUHIUIUAIBLHYIO CXEMY YCTPONHCTBA Macc-CIIEKTpoMeTpa?
. Ommumnre meton FAB?

—_— —
— O

. Kakue criocoOb1 nonm3aruu Mosiexyn Bl 3Haete?
. Uto takoe MALDI-noau3zamus?

—_—
W N

. Kakue BusbI Macc-cieKTpoOMETpOB CYILIECTBYIOT?

—
N

. B 4ém 0cobeHHOCTH TpUMEHEHHSI KaXKI0TO U3 BHJIa Macc-ClieKTpoMeTpa?

[S—
(9]

. CoBpemeHHBIE 0a3bl JAHHBIX OCITKOB?
. basa manueix PDB u SCOP?
. Onummre OCHOBHBIE TIOCTH)KCHUSI TCHOMHBIX M TPOTEOMHBIX UCCIICIOBAHUN B KapIUOJIOTHH.

—_—
~N



18. OnummuTe 0CHOBHBIC AOCTHUIKCHUS TCHOMHBIX U ITPOTCOMHBIX I/ICCHGIIOBaHI/Iﬁ B OHKOJIOI'UH.

19. OnumuTe OCHOBHBIC TIOCTHKEHUSI TCHOMHBIX M MPOTEOMHBIX UCCIIEA0OBaHUHN B (yHIaMEHTTBHOU
OHOJIOTHH.

TunoBble 3axanus s 3a4era (IIK-1)
He npenycmotrpeno

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTECTALMKI

€CKpUITOPLI (YPOBHU) — OCHOBHBIE IIPU3HAKHA OCBOEHUS (IIOKa3aTeIn
Orenka Kommerenmu HAecxp pEL (YP ) P (
TOCTHKCHHUSI PE3yJIbTaTa)
«3a4TEHO» I1K-1
«HE 3aU4TEHOY TIK-1

5. MeTonnueckue ykazaHusi AJisl 00y4a0IIUXCS 10 OCBOCHUIO M CHUILIUHBI (MOLYJIS)

5.1 Meroauueckue yka3aHusl 10 OPTaHU3alUK CAMOCTOSTEIbHOM paboThl 00yUYaOIUXCS:

[Ipuctynas K W3y4eHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTBCS
comepx)aHueM paboueii mporpammbl nuctuiumabl (PIT[]), xotopas ompexnenser copepxaHue, oObeMm, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J71 caMOCTOSATENbHOM paboThl BayKHOE 3HaYEHHE UMEIOT pa3zeibl «O0beM U collepikaHue AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 00ecrieyeHIe TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrnieueHre JUCITUTUIMHBI, TpOorpaMMHOE obecreueHue, mpodeccCHoHaIbHbIC Oa3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0bemM u copepkaHHe AMCHUIUIMHBD)Y YKA3bIBAIOTCS BCE pas3leibl U TEMbl H3ydaeMoi
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasgene «YyeOHO-meTomuueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKazaHa
pEeKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue ITUCIHUIUIMHBL, MPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX U HWH(GOPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJII OCBOCHUS
JUCLUTIINHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOpeTUYeCKUMU MaTepraiaMy Mo TUCIUIUINHE

[Tpu u3ydeHnn 1 mpopabOTKe TEOPETUICCKOTO MaTepraia HeOOXOaUMO:

- IPOCMOTPETH €I1I€ pa3 Nnpe3eHTaruo Jekuuu B cucteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl M JONOJHHUTh €ro € Y4YEeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPaTypBhl;

- IPY CAMOCTOSITEIbHOM M3yUYE€HUU TEOPETUYECKOM TEMBbI CIENaTh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHbBIE
B PI1/] ucrounuku, npodeccuoHaIbHbIE 0a3bl JaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHBIC CHCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATENILHOW pabOTHI, 10 TeMe MpecTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TP MOATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpeacts (POC).
5.3 Pexomennamuu 1o paboTte ¢ Hay4HOU 1 yueOHOM IuTepaTypoit

PaGota ¢ OCHOBHOM M JOTOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TIJIaBHOM (OPMOH CaMOCTOSTEIBHOU
paboThl M HeoOXoAMMa MPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHAPCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAaeT NMPOpPabOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.

Koncnekr nekuuu 1oimkeH cofepxarb pedepaTuBHyI0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopori Ha pasMemieHHbie B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYPbI IO
TeMaM, BBIBOJIbI MO KaKIOMY Bompocy. KOHCIEKT MOXeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MPE3CHTAIMI JIEKIMK WKW B OTAEIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEPKaTh HE OTHOCAIIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.
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KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBbHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBE€ThI Ha Ka)KI[BIﬁ IOCTaBJICHHBII B TEME BOIIPOC, HUMCTL CCBUIKY Ha HWCTOYHHUK I/IH(bOpMaI_[I/II/I C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa HW3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
Koucmexkt moxer 6I>ITB OIMOPHBIM (COI[ep)KaTB JIUIIIb OCHOBHBIC KIIFOYEBLIC HOSI/II_II/II/I), HO TIpU 3TOM
MO3BOJISIIOIIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OMpeaAciACTCa CaMUM CTYACHTOM.

B nporecce paboThl ¢ OCHOBHOM W JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JCJIaTb 3alluCu IO XOAYy UYTCHUA B BHUAC MPOCTOr0 WJIMW PAa3BCPHYTOIO IJIaHA (COB,Z[aBaTI: MEpCUCHb
OCHOBHBLIX BOITPOCOB, PACCMOTPCHHLBIX B I/ICTOLIHI/IKG);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOpPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011IeHe OCHOBHBIX BOIIPOCOB PabOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
5.4. PexoMeHaIMK 10 IOATOTOBKE K OTAEIBHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS

CobecenoBanue MpennojaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH [0 BOIpOcam
MPAKTHYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
paszgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXKET TPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OI[CHKE:

- IPaBUJILHOCTH OTBETA IO CO/IEPIKAHUIO;

- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATENIbHOCTh OTBETA;

- IOTUKa U3JI0KECHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUs TOCTABIEHHON yueOHO! 3a1auu;

- CBOEBPEMEHHOCTh U A((HEKTUBHOCTH UCIIOIB30BAHMS HATMISIHBIX MOCOOM U TEXHUYECKUX CPEACTB MPHU
OTBETE;

- HCTIOJIb30BaHMUE JIOMOTHUTEIILHOTO MaTepuarna;

- palMoOHAJIbLHOCTD HUCIIOIB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHue.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTUYECKOTO 3aHATH. [Ipy BBICTYIUICHHH C MPE3eHTalMell HeoOX0MuMOo oOpaIiaTe BHUMAaHHE
HA TaKWe MOMEHTHI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyalbHOCTh TEMbI, MOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COMAEp)KaHUE,
COOTBETCTBHE 3asBJICHHOM TEMbI COJIEP)KaHNIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COACpPKAHUS U JIMTEPATyphl), MpaKTUUeCKas HaNpaBIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aJleKBaTHOCTh UCIOIb30BAHUS TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauaM,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTD MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAlMU: O00bheM (ONMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBO€ OQOpMIIEHHE, CTPYKTypUpOBaHHE UHOpMAINH,
COOTBETCTBHE 3asBICHHBIM TpPEOOBAaHUSM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeIbl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIE KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE PErIaMeHTa, SMOIIMOHATIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpPOBaHHbIE, INTyOOKKE U MOIHbIE 3HAHUS 110 BCEM pa3jiesaM MporpaMMmbl:
- coiep)aHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, PacKpbITUE TEMBbI, JIOCTYIHOCTh
uznoxkenus, d3PpdextuBHoCcTh npuMeHeHus cpeacts HWKT, cmocoObl u  yciaoBHs —JIOCTHXKEHHUS
pPEe3yNBbTaTUBHOCTH W 3(P(EKTUBHOCTH U1l BBIMOJHEHHS 3a/1a4 CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeNIbHOCTH, JI0Ka3aTeJIbHOCTh MPUHUMAEMbIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHMUS,
BBIBO/IB.

6. YueOHO-MeToAUYecKOe U MHPOPMALIMOHHOE 00ecnieYeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:
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1. Jlebenes A. T., Apremenko K. A., Camruna T. FO. OcHOBBI Macc-CIIEKTPOMETPHUH OCJIKOB U MENTH/IOB :
ydyebHoe mocobue. - MockBa: Texnocdepa, 2012. - 180 c. - Tekcr : snexkrponHsii // 3bC

«YHUBEPCUTETCKAS OmoOImoTeKa OHJIANH» [caiT]. - URL:
http://biblioclub.ru/index.php?page=book&id=233467

2. Topnenko B. A., Kyry3zosa H. M., Ilatyanna C. K. HayuHple OCHOBBI OMOTEXHOJOTHH : y4eOHOE
nocobwue, I. Hanorexnonoruu B 6uonorun. - Mocksa: [Ipomereit, 2013. - 262 c. - Tekcr : 3neKTpOHHBIH //

2ObC «YHUBEPCUTETCKAS OmoOImoTeKa OHJTAITHY [caitT]. - URL:
http://biblioclub.ru/index.php?page=book&id=240486

6.2 JlononHUTENBHAS IUTEpPATYpA:
1. ®amnep [. M., unnc [I. Monekynsipraas 6uonorus kietku. - M.: U3a-so bunom-IIpece, 2003. - 268 c.

2. Konnue A. C., IlsetkoB U. JI., [lono A. II., lammmua T. H., Komapo A. b. MonekynspHas
ouonorus. [Ipaktukym : YaeOHOe mocobue A By30B. - 2-¢ u3ll.. - Mocksa: FOpaiit, 2020. - 169 c. - Tekcr
: anextponHbi // DBC «FOPAUTY [caiiT]. - URL: https://urait.ru/bcode/448124

3. XKyxosa A. I'., Kuznuenko H. B., T'opoxosa JI. I. Monexymnsiprast 6uon0rusi: y4eOHHK ¢ yIPaKHSHUSIMH U
3amadamu : yueOHuk. - MockBa|bepmun: [Jupekr-Menna, 2018. - 269 c. - Tekct : anekrponnbiit // 3BC

«YHUBEPCUTETCKAS OmoOImoTeKa OHJIANH» [caiT]. - URL:
http://biblioclub.ru/index.php?page=book&id=488606
4. lImuxg P. HamsigHas OWOTEXHONOTHS W TEHETHYECKas WHXKGHEpHs : CIpaBOYHHWK. - MoOCKBa:

JlaGoparopust 3Hanmii, 2015. - 327 c. - Tekct : snexrponnslii / ObC «KoHCynbTaHT CTyaeHTa By3a U
MmeaBy3a [caiit]. - URL: https://www.studentlibrary.ru/book/ISBN9785996324071.html

5. Anms6eprc b., bpeit /., Xonkun K., [Ixoncon A., JIerouc JIx., Padgd M., Pobeprc K., Yonrep I1. OcHoBBI
MOJICKYJISIPHOW OMOJIOTUU KJIIETKH. - 2-€ W3., ucmp.. - Mockga: JlaGoparopus 3nanwuii, [201. - 768 c. : wi.,
IIB. WJI., Ta0m.

6. Jle6eneB A. T. Macc-cieKTpoMeTpusi B OpraHMYeCKOl XUMUH : yuyeOHoe mocodue. - 2-e u3l., nepepad. u
nor.. - Mocksa: Texnocdepa, 2015. - 704 c. - Teker : anekrponnsiii // ObC «YHuBepcuteTckas 6ubnmorexa
onnaitn» [caiit]. - URL: http://biblioclub.ru/index.php?page=book&id=496508

6.3 VlHble UCTOYHUKHU:

. buomonexymna - https://biomolecula.ru/

. Knaccuueckas u monekynspnast ouonorus - http://molbiol.ru/

. Mon6uo.py - http://molbiol.ru/

. MukpoOGuomnorus - http://microbiology.ucoz.org

. Menynusep - http://meduniver.com

. The Microbiology Society - http://www.microbiologyonline.org.uk
. DneMeHTHI.py - https://elementy.ru/

~N N L kW -

7. MatepuaibHO-TEXHMYECKOe o0ecnevyeHue TUCHUILINHBL, IPOrpaMMHoOe obecneyeHue,
npogeccnoHabHbIe 0a3bl JaAHHBIX U HHGPOPMALIMOHHBbIE CIIPABOYHbIE CHCTEMBbI

Jlnsg mpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJsl TPOBEICHUS 3aHITHH JIEKIIMOHHOTO M CEMUHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJbHBIX KOHCYJIbTALMH, TEKYLIETr0 KOHTPOJS U MPOMEKYTOUHOM arTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThI.

VY4eOHble ayTUTOPUH U TOMEILIEHUS AJIsi CAMOCTOSTENIbHOM pabOThl YKOMIUIEKTOBaHbI CHEIMAIN3UPOBAHHON
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMHU OOYyUCHHS, CIIY>KAIIUMH JIJIs1 TIPEICTABICHHS yueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus U1 CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHbI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K CceTH "Unrepuet" 51 obecrnieueHneM JIOCTyIa B AIIEKTPOHHYO
nH(OPMAITMOHHO-00Pa30BaTEIbHYIO CPEy YHUBEPCHUTETA.

Jl5ig mpoBesieHus 3aHIATUN JIEKIIMOHHOTO TUIA UCTIOIB3YIOTCSI HAOOPHI JEMOHCTPALIMOHHOTO 000PYI0BaHMUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpaud (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JIOCKA).
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