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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

I[IK-3  Crnocoben  opranu3oBbiBaTh  A(H(HEKTUBHYIO
OMOTEXHOJIOTUIECKOM TIPOU3BOICTBE

CUCTEMY MCHCI’)KMCHTAa Kadye€CTBa Ha

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOEHUS JUCLUIIINHBI:

- HAy4YHO-UCCJIEA0BATEIbCKHI

- MPOEKTHBIN

1.3 JlucuuriinHa OpUEHTHPOBAHA HAa MOATOTOBKY OOydYaroUIMXCs K MPO(ecCHOHAIbHOM AEATEIbHOCTH B
cpepax: 01 OOpazoBanme u Hayka (B cdepax: peanu3alud O0Opa30BATENbHBIX IPOrpaMM
npoeCCHOHAIILHOTO 00pa30BaHMs, BBICIIETO OOpPa30BaHMA U JOMOJHHUTEIBHBIX MPO(ECCHOHATBHBIX
MporpamMM; Hay4yHbIX uccienoBanuii), 13 Cenbckoe X035HUCTBO M OXpaHa 310pPOBbsI )KUBOTHBIX U Y€JIOBEKa (B
cdepax: OMOTOrMYECKOM 3aIUTHI )KUBOTHBIX, PACTCHUH, IIOPOJ] )KUBOTHBIX, COPTOB PACTEHH, CO3TaHHBIX C
UCTIOJIb30BAaHUEM METOJI0B OMOTEXHOJOTHH, TEXHOJIOTUM T€HETHYECKOW W MOJICKYISIpHOW WMHIMKALWUU U
UACHTU(UKAIMY KUBOTHBIX M PACTCHUH, TPAHCTCHHBIX M KJIOHHUPOBAHHBIX >KUBOTHBIX; BETEPHUHAPHOMN
MMMYHOOMOTEXHOJIOTHM U (apMalleBTUKH, B TOM YHCIE B YacTH pa3pabOTKH, HCCICAOBAaHHNA U
MIPOM3BO/ICTBA JIEKAPCTBEHHBIX CPEJCTB, BAKLIMH HOBOTO MIOKOJICHUS, TOJUKIOHAIBHBIX 1 MOHOKIOHAJIBHBIX
aHTuTen, OakrepuodaroB, aHTHOMOTHKOB, TOPMOHOB, ()EPMEHTOB, B TOM 4YHCIE pa3paboOTKu
JIUAarHOCTUKYMOB, pa3BUTUS OAaHKOB IITAaMMOB MHKPOOPTaHHM3MOB, OHOJOTHMYECKHX  0O0pasloB,
UHPPACTPYKTYPHOTO OOECTEYeHUs] MCCIEeIOBAHUN Ha OMONIOTMYECKMX MOJENAX M IENIeBBIX JKUBOTHBIX,
OMOTEXHOJIOTUM TIOYB M OHMOYyIOOpeHuil, KOpMOBOro Oeidka M NPEMHUKCOB JUIsl >KMBOTHOBOJCTBA,
MTYEJIOBOJICTBA,  PbIOOBOACTBA, MEpepabOTKH  CENbCKOXO3SHCTBEHHBIX  OTXOOB,  OHOJOTMYECKUX
KOMIIOHEHTOB KOPMOB M IPEMHUKCOB, IITYOOKOH MepepabOTKH 3€pHOBBIX U JAPYTHX CENbCKOXO3SIMCTBEHHBIX
KyasTyp), 14 JlecHoe xo03siicTBO, oxoTa (B c(epax: mpuMeHEHHS OWOTEXHOJOTHH IJIsl YIpaBICHHS
JICCOHACAKICHUAMHU; TPUMEHEHUS OHOTEXHOJOTMH JJIsi COXpaHEHHs W BOCIPOM3BOJACTBA JIECHBIX
TEHETHUYECKUX PECYpPCOB; CO3/aHUsI OMOTEXHOJOTHYECKUX (OPM JIEPEBbEB C 3aJaHHBIMH IPH3HAKAMU;
CO3JJaHHUs OHMOJIOTMYECKHX CPEJICTB 3allUTHl JIeca; Pa3BUTUS NPUHIMIIOB OuopedailHMHra Ha OCHOBE
MIPOM3BOJICTBA IIEJUTIONO3bI; MPOU3BOJCTBA OMOTOIIMBA HAa OCHOBE JIPEBECHOTO CHIPHA), 26 XHMMHUYECKOE,
XMMHUKO-TEXHOJIOTUYECKOE IPOU3BOACTBO (B cdepax: 6€30MacHOro s OKPYKAIOLIEH cpeibl MPOU3BOACTBA
XMUMHUYECKUX MPONyKTOB ('"3eneHas" XuMHs); MPOU3BOJACTBA IMPOAYKTOB (EPMEHTATUBHBIX pEaKIuil,
MUKPOOHOJIOTHYECKOTO CHHTE3a M OnoTpaHc(opMaIiHii; MpOU3BOACTBA SJICKTPUUECKON SHEPTHH U TEIUIa U3
O6uomacchel, MoriomeHus (YTHIN3allMh) 3MUCCHH MApHUKOBBIX Tra3oB, 00pa3yeMbIX B SHEPreTUYECKHX
MIPOM3BOJICTBEHHBIX LUKJIAX; MEepepaboTKu U 00e3BpEKUBAHUS MPOMBIIIICHHBIX 1 KOMMYHAJIBHBIX CTOKOB,;
NPEIOTBPALLCHUS U JUKBUAAIUH MOCIEACTBUI BPEIHOTO aHTPOIIOTEHHOTO BO3/IECHCTBHS Ha OKPYKAIOLIYIO
Cpelly TEXHOT€HHOU JesATEIbHOCTH)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBI:

Kon n HammenoBaHue
xommnereniuu ®I'OC BO,

O06001TIeHHBIEC TPYIOBEIE
(yHKIMH / TPYAOBBIC

(YHKIMY / TPYAOBBIC HIIH

HEOOXOOUMOM IS

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

npodeccroHanbHbIC (opMHupOBaHHS TPYIOBOTO
nercTBus (MIpH HAUTHIAH WIH TIPO(heCCHOHATBLHOTO
npodcTangapra) TEHCTBUS
[1K-3 Cnocoben Oprann3oBbiBaeT 3GGEKTHBHYI0 CHCTEMY MEHEIKMEHTa
OpTaHU30BHIBATH KauecTBa B 00JIaCTH MPOTEOMHUKH U NETITUAOIOTHH

3 PEKTUBHYIO CUCTEMY
MEHEPKMEHTa KauecTBa Ha
OMOTEXHOJIOTHYECKOM
MPOM3BOACTBE

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBs3eH JAUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:




IIK-3 Crnocoben opraHu3oBbiBaTh d()PPEKTUBHYIO CHCTEMY MEHEKMEHTa KauecTBa Ha
OMOTEXHOJIOTUIECKOM TIPOU3BOICTBE

Ne HaumenoBanue dopma oOyyeHus
n/n AMCLMILIVH, Ounast | OuHO-3
ONPEACIAIOIINX (cemectp) | aouHas
MEXTUCITUTUTMHAPHBIS (cemect
CBSI3H D)
112 (3 ]|1]2
1 |HanoGuoTexHomoruu + +
2 |Cucrtema oOpa3oBaHuUs + +

Y TIOATOTOBKH
OHMOTEXHOJIOIOB B
Poccun u 3a pyoeskom

3|CoBpeMeHHbIE + +
MPOOIEMBI
OMOTEXHOJIOTHUH

2. Mecto nucunmiimabl B cTpykrype OII marucrparypsi:

Jucuunnuna «HoBble HampaBieHHs OMOTEXHOJOTMH: NMPOTEOMHKA, MENTUOJIOTHS» OTHOCUTCS K 4YacTH,
dbopMupyeMoOil y4acTHHKaMU OOpa30BaTeNIbHBIX OTHOIICHHWH, ydyeOHoro tuiana OIl mo HampaBieHUIO
noarotosku 19.04.01 - buorexuonorus.

HucrunmnHa «HoBble HampaBieHUss OMOTEXHOJOTHU: TMPOTEOMHUKA, TENTHAOIOTHS» H3ydaercs B 3, 2
cemecTpax.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM IHUCIUILIMHEL 2 3.€.

Oumnas: 2 3.¢.

OuHo-3a04Has: 2 3.¢.

. Ounas OuyHo-3a04yHast
Bun yueGHOM paboThI
(Bcero yacoB) | (Bcero 4yacon)
O0mas Tpy10éMKOCTb JMCHUIITHHBI 72 72
KonTaktHas pabora 64 22
Jlexuuu (Jlexummn) 32 10
[Tpaktuueckue (IIpakr. pab.) 32 12
CamocrosrenbHas padota (CP) 8 50
3auer - -
3.2.ConepxaHue Kypca:
Ne HasBanue Bun yue6Ho# paboThl, yac. | @OpMBI TEKYIIETO
TEMBI paszzerna/TeMsbl Jexupn | Tpakr. CP KOHTPOJIS
pao.
0 |0-3] 0 |0-3] 0 |03
3 cemectp
1 BBenenue B Omnpoc;
MIPOTEOMHUKY. TectupoBanue
1\/l[3eTa6on01\ZHKa. B2 812212 P
dapMaKOreHOMHKA.
2 NuHOBanMoHHbIE Omnpoc;
HUCCIIEJOBAaHUS B 8 4 8 2 2 12 KonTtponbHas
MIPOTEOMHUKE. pabora




3 Monenu 6enkoB. Ormpoc;
IIporuo3supoBanue TectupoBaunue
P p s 1218|4212 p
MEXMOJIEKYIISIPHBIX
B3aUMOJIEUCTBUH.
4 Ilentunonorus — Omnpoc;
HOBellee Kontponbuasg
S| 2184|214 P
HalpaBJICHUE pabora
OHOJIOTHH.

Tema 1. BBenenue B nporeomuxky. Meradosnomuka. @apmakorenomuka. (I1K-3)

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. UHHOBaIMOHHbBIE HcciaenoBaHuA B nporeomuke. (ITK-3)
Jlekuus.

[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. Moaenu 0enxosB. IIporao3upoBanne Me;kMoJIeKyIsipHbIX B3anMoneicTuii. (ITK-3)
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 — HoBeiee HanpapJjaeHue omosaoruu. (IK-3)
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.



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:

nocemaemMocts — 10 0ajuioB

TeKylui KOHTpostb — 70 6aioB

3 cemecTp

KOHTPOJBHBIE Cpe3bl — 2 cpe3a mo 10 6amioB KaxabIi

npemMuaabHbie 0amisl — 20 6ayIoB

Pacnipenenenne 6aJiioB 10 3aaHHSIM:

TC
MbI

Ha3sBanue TeMbl
/ BuJ yueOHOI
paboThI

Dopmbl
TEKYILETO
KOHTPOJIS

/ cpe3sl

Max.
KOJI-BO
0aJUIOB

MCTO,Z[I/IKa IMMPOBCACHUS 3aHATHA U OLICHKHU

Bgenenue B
MPOTCOMHUKY.
Merabomomuka.
dapMakoreHOM
HKA.
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VYeTHBIE OMpoC MOKET NPUMEHATHCS B Pa3inyHBIX  (QopMax:
(poHTaNbHBIN, WHAWBUAYaAIbHBIA, KOMOMHUPOBaHHBIH. (OCHOBHBIE
Ka4ecTBa yCTHOTO OTBETA MOJJIEHKAILETO OLEHKE:

- IPaBUWJIBHOCTH OTBETA IO COACPIKaHUIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATENBFHOCTh OTBETA;

- JIOTHKa U3JI0KEHUSI MaTepuaa;

- palMOHANBHOCThH HCIIOJIB30BaHHBIX MIPUEMOB U CIOCOOOB peIICHUs
MOCTaBJICHHON y4eOHOH 3a/1auu;

- CBOEBPEMEHHOCTh M 3(PPEKTHBHOCTb HCIHONb30BaHMS HATJISIHBIX
MOCOOMH M TEXHUUECKUX CPEACTB IPU OTBETE;

- NCTIOJIb30BaHKE JIOTIOIHUTEIBHOTO MaTepuana;

- PpaluMOHATBHOCTH UCIOIB30BaHUS BPEMEHH,
3aJaHue.

8-10 0OamnoB — CTYAGHT YMEET COIOCTaBUTh TONYYEHHYIO NpHU
MOATOTOBKE K MPAKTHUYECKOMY 3aHATHIO HH(POPMALUIO, CPAaBHUBATH
pasHble TOYKH 3pEHHs Ha aHAIM3UPYEMYIO MPOOJeMYy, YMETh UYETKO
(opMynHpoBaTh CBOM BOIPOCH M OTBEUaTh Ha 3a/JaBacMblec EMy
BOMPOCHI, BECTH JUCKYCCHIO C HWCIOJb30BAaHHEM TEPMUHOIOTUU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHU

4-7 6anna - CTyIEHT yMEeT MPUMEHSTh MOIy4YEeHHYIO MIPU MTOJTOTOBKE
K MIPaKTUYECKOMY 3aHATHIO HHPOPMAIIHIO, OTBEYATh HA OOIBIINHCTBO
BOIPOCOB, BECTH IUCKYCCHIO C HCIIOJIb30BAaHHUEM TEPMUHOJIOTUU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHMS.

1-3 Gamna — CTYOEHT BiaJeeT TEOPETUYECKHM MaTepHajioM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTAA 3aTPyAHSETCSl IMpH OTBETE Ha
BONPOCHI, HE yMeeT CQOpPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu ctyneHt He BnazeeT mpoOieMaTHKOW MPakTHYECKOTO 3aHsTHS,
HE MOXET OTBeYaTb Ha BOINPOCHl, 3a4YUTHIBAET OTBET 110
Hale4aTaHHOMY TEKCTY — OTBET OaJlylaMH HE OLICHUBACTCH.

OTBCACHHOI'O Ha

Tectupos
aHue

15

Tect coctout u3 15 Bompocos.

10-15 6annoB — cTyaeHT nmpaBUiIbHO oTBedaeT Ha 75-100% Bompocos
B TECTE

5-9 Oammra — cryaeHT mpaBwiIbHO OoTBeyaeT Ha 50-74% BOMpPOCOB B
TecTe

1-4 Gamnm — cTymeHT mpaBWIBHO OTBedaeT Ha 25-50% BompocoB B
TecTe.




MHHOBanMOHHEI
€ UCCIIeOBaHUI
B NPOTEOMHUKE.
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VYeTHBIE OMpocC MOKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
(poHTaNbHBIN, WHAWBUAYaAIbHBIA, KOMOMHUpPOBaHHBIH. OCHOBHBIE
Ka4yecTBa yCTHOTO OTBETA MOJJIEXKAILETO OLEHKE:

- IPaBWJIBHOCTH OTBETA IO COACP KaHUIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATENBFHOCTh OTBETA;

- JIOTHKa U3JI0KEHUSI MaTepuaa;

- palMOHANBHOCThH HCIIOJB30BaHHBIX MIPUEMOB U CIOCOOOB peIICHUS
MOCTaBJICHHON y4eOHOH 3a/1auu;

- CBOEBPEMEHHOCTh M 3(PPEKTHBHOCTb HCHONb30BaHMS HATJISIHBIX
MOCOOMH M TEXHUUECKUX CPEACTB IPU OTBETE;

- MCTIOJIb30BaHKE JIOTIOHUTEIBHOTO MaTepuana;

- PpanuMOHANBHOCTH UCIONB30BAHUS BPEMEHH, OTBEACHHOIO Ha
3aJjaHue.

8-10 OamnoB — CTYAGHT YMEET COIOCTaBUTh TONYyYEHHYIO NpHU
MOATOTOBKE K MPAKTHUYECKOMY 3aHATHIO MH(POPMALUIO, CPAaBHUBATH
pasHble TOYKH 3pEHHs Ha aHAIM3UPYEMYIO MpOOJeMy, YMETh UYETKO
(opMynHpoOBaTh CBOM BOIPOCH M OTBEUaTh Ha 3a/JaBacMblec EMy
BOMPOCHI, BECTH JUCKYCCHIO C HWCIOJb30BAaHHEM TEPMUHOIOTUU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHUSA

4-7 6anna - CTyIEHT yMeeT MPUMEHSTH MOIyYEeHHYIO MIPU MTOATOTOBKE
K MIPaKTUYECKOMY 3aHATHIO HHPOPMAIIHIO, OTBEYATh HA OOIBIINHCTBO
BOIPOCOB, BECTH TUCKYCCHIO C HCIIOJIb30BAaHHMEM TEPMUHOJIOTHUHU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHMS.

1-3 Gamna — CTYOEHT BiaJeeT TEOPETUYECKHM MaTepHajioM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTAA 3aTPyAHSETCSl IMpH OTBETE Ha
BOMPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu ctyneHt He BnazeeT mpoOieMaTHKOW MPakTHYECKOTO 3aHSTHS,
HE MOXET OTBeYaTb Ha BOINPOCHl, 3a4YUTHIBAET OTBET 110
Hale4aTaHHOMY TEKCTY — OTBET OaJylaMH HE OLICHUBACTCH.

KonTtpoa
bHasl
pabdora(k
OHTPOJIbH
blii cpe3)

10

Ha muceMeHHyI0 KOHTPONBHYIO pabory orBomutcs 90 MuHYT (BCe
3aHsTHE). TeMa paboThl CBs3aHa ¢ MPEABTYIIIUMH TEMaMU 3aHATHH.
8-10 6ayT0B — CTYIEHT BBIMOIHIIT PaboTy 6€3 OIMmMOOK U HETOYETOB,
JIOTTYCTHII He 00Jiee OJTHOTO HeJoueTa.

6-7 6aIOB — CTYIEHT BBITOJHUI Ppa0dO0Ty MOJHOCTEIO, HO JIOIYCTHII B
Hel He 0ojiee OMHON HErpyOoi OMMUOKHM W OHOTO HEIOUYeTa, WIIH He
0oJjiee IBYX HEIOUETOB.

4-5 Gayia — CTYJCHT NPaBWIBHO BBINMONHUI HE MEHEe IOJIOBUHBI
paboTHI WM TOMYCTHI He Oojiee IBYX IpyOBIX OMHOOK, WIH He Ooliee
OITHOM TPyOO# M OxHOM HETpyOOU OMMOKM W OINHOTO HEAOoYeTa, WIIH
He Ooyiee IBYX-TpeX HETpyOBIX OIMWOOK, WM OXHOW HETpyOoit
OMMOKK W TPeX HEJ0YETOB, WU MPH OTCYTCTBHU OIMIMOOK, HO TPH
HAJIMYHN YETHIPEX-TISTH HEIOYECTOB.

2-3 Oamna — CTyOeHT TpPaBUILHO BEHITIONHUI MEHEE IIOJIOBUHBI
paboThI, JIOMYCTHI HECKOIBKO HEIOYETOB.

1 Gamnm — CTymeHT NpaBWIBHO BHIMONHWI He Oomee 25% paboThl,
JIOTTYCTHII HECKOJILKO HETOUETOB MIIA OoJiee 3 rpyOBIX OMTHOOK.

11



Monenu OeIKoB.
[Ipornosuposan
ne
MEKMOJIEKYIISIP
HBIX
B3aMMOJICHCTBH

v

u.

Ormpoc

10

VYeTHBIE OMpocC MOKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
(poHTaNbHBIN, WHAWBUAYaAIbHBIA, KOMOMHUpPOBaHHBIH. OCHOBHBIE
Ka4yecTBa yCTHOTO OTBETA MOJJIEXKAILETO OLEHKE:

- IPaBWJIBHOCTH OTBETA IO COACP KaHUIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATENBFHOCTh OTBETA;

- JIOTHKa U3JI0KEHUSI MaTepuaa;

- palMOHANBHOCThH HCIIOJB30BaHHBIX MIPUEMOB U CIOCOOOB peIICHUS
MOCTaBJICHHON y4eOHOH 3a/1auu;

- CBOEBPEMEHHOCTh M 3(PPEKTHBHOCTb HCHONb30BaHMS HATJISIHBIX
MOCOOMH M TEXHUUECKUX CPEACTB IPU OTBETE;

- MCTIOJIb30BaHKE JIOTIOHUTEIBHOTO MaTepuana;

- PpanuMOHANBHOCTH UCIONB30BAHUS BPEMEHH, OTBEACHHOIO Ha
3aJjaHue.

8-10 OamnoB — CTYAGHT YMEET COIOCTaBUTh TONYyYEHHYIO NpHU
MOATOTOBKE K MPAKTHUYECKOMY 3aHATHIO MH(POPMALUIO, CPAaBHUBATH
pasHble TOYKH 3pEHHs Ha aHAIM3UPYEMYIO MpOOJeMy, YMETh UYETKO
(opMynHpoOBaTh CBOM BOIPOCH M OTBEUaTh Ha 3a/JaBacMblec EMy
BOMPOCHI, BECTH JUCKYCCHIO C HWCIOJb30BAaHHEM TEPMUHOIOTUU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHUSA

4-7 6anna - CTyIEHT yMeeT MPUMEHSTH MOIyYEeHHYIO MIPU MTOATOTOBKE
K MIPaKTUYECKOMY 3aHATHIO HHPOPMAIIHIO, OTBEYATh HA OOIBIINHCTBO
BOIPOCOB, BECTH TUCKYCCHIO C HCIIOJIb30BAaHHMEM TEPMUHOJIOTHUHU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHMS.

1-3 Gamna — CTYOEHT BiaJeeT TEOPETUYECKHM MaTepHajioM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTAA 3aTPyAHSETCSl IMpH OTBETE Ha
BOMPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu ctyneHt He BnazeeT mpoOieMaTHKOW MPakTHYECKOTO 3aHSTHS,
HE MOXET OTBeYaTb Ha BOINPOCHl, 3a4YUTHIBAET OTBET 110
Hale4aTaHHOMY TEKCTY — OTBET OaJylaMH HE OLICHUBACTCH.

Tectupos
aHue

15

Tect coctout u3 15 Bompocos.

10-15 6annoB — cTyaeHT nmpaBUiIbHO oTBedaeT Ha 75-100% Bompocos
B TECTE

5-9 Oamma — cryaeHT mpaBwiIbHO OoTBeuaeT Ha 50-74% BOmMpPOCOB B
TecTe

1-4 Gamnm — cTymeHT mpaBWIBHO OTBedaeT Ha 25-50% BompocoB B
TecTe.
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VYeTHBIE OMpocC MOKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
(poHTaNbHBIN, WHAWBUAYaAIbHBIA, KOMOMHUpPOBaHHBIH. OCHOBHBIE
Ka4yecTBa yCTHOTO OTBETA MOJJIEXKAILETO OLEHKE:

- IPaBWJIBHOCTH OTBETA IO COACP KaHUIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATENBFHOCTh OTBETA;

- JIOTHKa U3JI0KEHUSI MaTepuaa;

- palMOHANBHOCThH HCIIOJB30BaHHBIX MIPUEMOB U CIOCOOOB peIICHUS
MOCTaBJICHHON y4eOHOH 3a/1auu;

- CBOEBPEMEHHOCTh M 3(PPEKTHBHOCTb HCHONb30BaHMS HATJISIHBIX
MOCOOMH M TEXHUUECKUX CPEACTB IPU OTBETE;

- MCTIOJIb30BaHKE JIOTIOHUTEIBHOTO MaTepuana;

- PpanuMOHANBHOCTH UCIONB30BAHUS BPEMEHH, OTBEACHHOIO Ha
3aJjaHue.

8-10 OamnoB — CTYAGHT YMEET COIOCTaBUTh TONYyYEHHYIO NpHU
MOATOTOBKE K MPAKTHUYECKOMY 3aHATHIO MH(POPMALUIO, CPAaBHUBATH
pasHble TOYKH 3pEHHs Ha aHAIM3UPYEMYIO MpOOJeMy, YMETh UYETKO
(opMynHpoOBaTh CBOM BOIPOCH M OTBEUaTh Ha 3a/JaBacMblec EMy
BOMPOCHI, BECTH JUCKYCCHIO C HWCIOJb30BAaHHEM TEPMUHOIOTUU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHUSA

4-7 6anna - CTyIEHT yMeeT MPUMEHSTH MOIyYEeHHYIO MIPU MTOATOTOBKE
K MIPaKTUYECKOMY 3aHATHIO HHPOPMAIIHIO, OTBEYATh HA OOIBIINHCTBO
BOIPOCOB, BECTH TUCKYCCHIO C HCIIOJIb30BAaHHMEM TEPMUHOJIOTHUHU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHMS.

1-3 Gamna — CTYOEHT BiaJeeT TEOPETUYECKHM MaTepHajioM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTAA 3aTPyAHSETCSl IMpH OTBETE Ha
BOMPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu ctyneHt He BnazeeT mpoOieMaTHKOW MPakTHYECKOTO 3aHSTHS,
HE MOXET OTBeYaTb Ha BOINPOCHl, 3a4YUTHIBAET OTBET 110
Hale4aTaHHOMY TEKCTY — OTBET OaJylaMH HE OLICHUBACTCH.

KonTtpoa
bHasl
pabdora(k
OHTPOJIbH
blii cpe3)

10

Ha muceMeHHyI0 KOHTPONBHYIO pabory orBomutcs 90 MuHYT (BCe
3aHsTHE). TeMa paboThl CBs3aHa ¢ MPEABTYIIIUMH TEMaMU 3aHATHH.
8-10 6ayT0B — CTYIEHT BBIMOIHIIT PaboTy 6€3 OIMmMOOK U HETOYETOB,
JIOTTYCTHII He 00Jiee OJTHOTO HeJoueTa.

6-7 6aIOB — CTYIEHT BBITOJHUI Ppa0dO0Ty MOJHOCTEIO, HO JIOIYCTHII B
Hel He 0ojiee OMHON HErpyOoi OMMUOKHM W OHOTO HEIOUYeTa, WIIH He
0oJjiee IBYX HEIOUETOB.

4-5 Gayia — CTYJCHT NPaBWIBHO BBINMONHUI HE MEHEe IOJIOBUHBI
paboTHI WM TOMYCTHI He Oojiee IBYX IpyOBIX OMHOOK, WIH He Ooliee
OITHOM TPyOO# M OxHOM HETpyOOU OMMOKM W OINHOTO HEAOoYeTa, WIIH
He Ooyiee IBYX-TpeX HETpyOBIX OIMWOOK, WM OXHOW HETpyOoit
OMMOKK W TPeX HEJ0YETOB, WU MPH OTCYTCTBHU OIMIMOOK, HO TPH
HAJIMYHN YETHIPEX-TISTH HEIOYECTOB.

2-3 Oamna — CTyOeHT TpPaBUILHO BEHITIONHUI MEHEE IIOJIOBUHBI
paboThI, JIOMYCTHI HECKOIBKO HEIOYETOB.

1 Gamnm — CTymeHT NpaBWIBHO BHIMONHWI He Oomee 25% paboThl,
JIOTTYCTHII HECKOJILKO HETOUETOB MIIA OoJiee 3 rpyOBIX OMTHOOK.

ITocemaeMocThb

10

Crynent nocetnn Bce 100% 3ansTuit

[IpemuansHbie OaIbl

20

JlononHuTeNbHBIE MPEeMUaNbHbIe 0aiibl MOTYT OBITh HAYUCICHBI 3a
MPU30BOE MECTO B NPEAMETHOH onuMmmnuane, MnpoecCHOHaTLHOM
koHKypce (20 OamnoB), 3a Hamucanue crtatbu (10 OamioB), 3a
BHIMIOJIHEHWE ~ HMHOUBHAYaJbHBIX  3aJaHUil  W/WiIM  3afaHuid
MOBBILIEHHOH TpyaHocTH (10 Gansos)

WnpuBuayansHble 3a1aHUS,
C TMIOMOILBIO0 KOTOPBIX
MOXHO HaOpaTb
JOTIOJTHUTENIbHBIE OalTbI

70

JloOGop: CTymeHT MOXKeT TWpPEJOCTaBUTh BCE 3a/JaHUs TEKYIIEro
KOHTPOJISI U KOHTPOJIBHBIE CPE3bI

HUroro 3a cemectp

100
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Hrorosas omenHka mo 3a4eTy BbicTaBisieTcs B 100-0amnpHOM MIKale U B TPAIUIIMOHHON YeThIpeXx0aTbHOM
mkane. [lepeBog 100-0ayutbHONW  PEHTHMHTOBOM  OLGHKHM 1O  JUCHUIUIMHE B TPAIUIUOHHYIO
YEeThIPEX0AUTBHYIO OCYIICCTBIISETCS CIASAYIOMNUM 00pa3oM:

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa

50 - 100 GayuioB 3auTeHo

0 - 49 6aiut0oB He 3aureno

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
KounrtpoJsbHast padora

Tema 2. IHHOBaLIMOHHBIE UCCIIEIOBAHUSA B IPOTEOMUKE.
1 TlomoxkeHNE MPOTEOMHUKH B CHCTEME OMOIOTHYECKIX HayK.

2 CBs3b MPOTEOMUKH C MOJICKYJISIPHOM Onooruei, OnoxuMuen, Onou3uKou, IUTOIOTHEH, TECHETUKOM,
MHUKPOOHOJIOTUEH, BUPYCOJIOTHEH.

3 ®dyHaamMeHTaIbHBIC U MPUKIIATHBIC IEJIA TPOTCOMUKH.

4 MeXauCUUIUIMHApHAs OCHOBAa pAa3BUTUS TEHOMHBIX UM TPOTEOMHBIX HCCIEIOBAaHMUN, a TaKxke
OMOMH(OPMAIIMOHHBIX ~ TEXHOJIOTHH,  SBJSIOIIMXCS  HEOTHEMJIIMMOM  YacTbl0  COBPEMEHHOIO
OMOMEIUIIMHCKOTO U (hapMaKOJIOrMYECKOTO aHAIN3A.

5 Hcnonb3oBaHue JOCTHXKCHHUH MOJIEKYISPHOW OWOJIOTHH B MEAUITMHE M HAPOJTHOM XO3SMCTRBE.

6 I'eHoueHTpUYHAs MHBEHTApU3alMs IMPOTEOMOB, MCCIEAOBAHUE MOJEKYISIPHBIX MEXaHU3MOB
(YHKIMOHUPOBAHMS JKUBBIX CHCTEM, 33/1a4d MOJICKYJISIPHON METUIIMHBI — CO3/aHiue OMOMapKepoB U
IIPOTEOMHOIO IITPUX KOAA.

7 TlpeanochlIKM BO3HMKHOBEHHS W HMCTOPHYECKHWE AaCTEKThl Pa3BUTHS TEHOMHBIX M IPOTEOMHBIX
HUCCJIEJOBAaHUH.

8 DTanbl CTAaHOBJICHHS MOJIEKYJPHO — FeHeTH4YecKoro anaim3a B 20 u 21 BB.

9 IlocnenoBaTenbHOCTh (DOPMHUPOBAHUS OCHOBHBIX paslesioB (yHAaMEHTAIBHOW MOJEKYISIPHON
OMOJIOTHH, MOJIEKYJIIPHON OMOMEINIIMHBI M OMOTEXHOJIOTHH.

10 CranoBneHHE OCTTEHOMHOTO NIEPUO/a Pa3BUTHSI MOJIEKYIAPHONH OMOMEINIIMHBI M OMOTEXHOJIOTHH.
11 TlepcriekTuBbI ¥ POOIEMBI (PYHKITMOHATHHON T€HOMHKH.

12 Crparernueckue 3a1auu UCCIENOBAHUS IPOrpaMMbl « DyHKIIMOHAIbHAs TEHOMUKAY.

13 Omnpenenenne nporeoMa U MPOTEOMUKH.

14 KnroueBble MOHATHSA, IPUHIUIIBI U HAIIPABJICHUS IPOTEOMHOTO aHAJIN3a.

15 T'eHOMHast 1 TPOTEOMHAs KpaThl YEJIOBEKA.

Onpoc

Tema 1. BBenenue B nmporeomuky. Metabonomuka. dapmakoreHOMHUKA.
1 Ucropuueckue acreKTsl U ATabl pa3BUTUS METOJOB UCCIIEIOBAHUS MENITUIOB U IPOTEUHOB.
2 Metoponorusi paHHUX UCCIEOBAHUN, IPOBOJUBIINXCS 10 PACKPBITUS IPUPOJIBI OelKa.
3 DOrar, cBsI3aHHBIHN ¢ pa3BUTHEM (PaKLIMOHUPOBAHMUSL.
4 Tlepuoa popMHupOBaHMS SH3UMHBIX METOOB UCCIIEIOBAHMSL.
5 Oran cTaHOBJIEHMS POTEOMHOI0 aHaIN3a (CenapaliOHHbIE TEXHOJIOTUN).
6 IlpenukTrBHas MPOTEOMHUKA — IIEPUO/, CB3aHHBIN C Pa3BUTUEM I'€HOMUKHU.
7 Ucropus pa3sutus MC-metona.
8 DU3MKO- XMMUYECKHE OCHOBBI U XapakrepucTuku MC-ananusa.
9 INonstue MC- Macc-ClIeKTpOrpamMMmBl.
10 IIpoueccsl, coctapnsronme MC: noHHU3aLUs, pa3AeIeHUE HOHOB [0 MaccaM U PETUCTpalsl HOHOB.
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11

12 AHanu3 3aKOHOMEPHOCTEH pean3aliui TeHeTHUeCKON HH(OpMAITU Ha YPOBHE MAaKPOMOJIEKYIISIPHBIX

13
14
15
16
17
18
19
20
21
22

AN L kW

~N N D BN

8
9
10
11
12

JlocTrKeHHs 3KCIIPECCUOHHON NPOTEOMUKH.

CEeTeH.

Co3znanne Mojienel KJIIETOUHOM PeTysIiiuyd U MeTa00JInIeCKIUX MEXaHU3MOB.
MornekymsipHbIe OCHOBBI Pa3BUTHS COLIMATBFHO 3HAYMMBIX 3200JICBaHUN YEeTIOBEKA.
[IporeomHBbIe HcCIEOBaHUS B MOJIEKYIISIPHON KapANOIOTHN.

l'eHoTUTHpOBaHME (PAKTOPOB PUCKA CEPACYHO-COCYIUCTHIX 3aboneBannii Metogom MC MALDI-TOF.
benkoBble MapKephl 3710Ka4€CTBEHHBIX OITYXOJIEH, IPUMEHSIEMbIEC B KIIMHUYECKOW MTPAKTHKE.
[ToHsATHE MTUATHOCTUYECKUX OCIKOBBIX POGUICH U TPOTEOMHOTO IITPUX-KOJA.
Pa3zpaboTka mpoTeOMHOM TUArHOCTHUKU OIYXOJIEH.

Texnonorus «raboparopust Ha unne» 1 MC-ckaHephl.

[TpumeneHne 6MOUYUIIOB B OMOMEIUIIMHCKHUX U (apMaKOJIOTHUYECKUX UCCIIeTOBAHUSIX.
Onuronykneoruansie, JJHK-oBbie 1 OeTKOBBIE OMOUHUTIBI.

Tema 2. IHHOBanIMOHHBIEC UCCIEAOBAHUS B IPOTEOMHUKE.

CBs13b MPOTEOMUKH C MOJIEKYJISIPHOU Ononorueit, Onoxumueit, 0nohu3uKou, MUTOIOTHEH, TECHETUKOM,
MHUKPOOHOJIOTUEH, BUPYCOJIOTHEH.

(DYHI[aMeHTaJ'IBHBIe W MIPUKITAAHBIC TETIU ITPOTCOMHUKH.

MexaucuuIuIMHapHas OCHOBA Pa3BUTHSA T€HOMHBIX M TPOTEOMHBIX UCCIIEIOBAHUH, a TaKXKe
OMOMH(DOPMAITIOHHBIX TEXHOJOTHM, SBISIONIUXCS HEOTHEMIMMON YaCThI0 COBPEMEHHOTO
OMOMETUIIMHCKOTO U (DapMaKOJIOrMYECKOTO aHaIM3a.

Hcrnonp3oBanue JOCTHKEHUM MOJICKYISIPHOM OMOJIOTHH B MEAWITMHE M HAPOJTHOM XO3SMCTRBE.

Tema 3. Mogenu 6enkoB. [IporHo3upoBaHre MEKMOJICKYISIPHBIX B3aUMOCHCTBUN.
Ponb MoneKyIsIpHO - OMOJIOTHYECKUX MTPOTEOMHBIX UCCIICIOBAHUN B PA3BUTUHU MOJICKYIISIPHOM
OMOTEXHOJIOTUHU, TEHOJUATHOCTUKHU, TEHOTEPAITMH U TEHOMHOMN JaKTHIIOCKOIIUH, a TAK)KE B U3yUCHUU
MOJIEKYJISIPHBIX OCHOB 3BOJIIOLIUH, TU(PPEepeHIIMPOBKH, OMOPa3HOO0pa3nsl, pa3BUTHUS U CTAPEHUS
JKUBBIX CUCTEM.
MertaboaoMuKa: onpeaeIeHne, eIH, JOCTIKEHHUS U TPOOJIEMBI.
TeopeTnueckue ucciae0BaHUs 3aKOHOMEPHOCTEH METa0O0IH3MA.
[TonsiTHE META0OTUYECKUX KAPT, META0OTUYECKUX ITOTOKOB, CETEH MeTa0OINIECKUX MTOTOKOB.
Ba3el qa”HHBIX 110 META00INYECKON CUCTEMATHUKE.

ITonsarue TPAHCKPUIITOMUKU: OG’LGKTBI, MCTOAOJIOTUA 1 OCHOBHBIC pa3ACIibl. CDYHZ[aMeHTaJIBHBIG n
MPUKIAAHBIC IICJIN U 3aJa91 TPAHCKPUIITOMUKH.

Tema 4. IlenTugonorus — HOBEHIIIee HAMPaBIeHUE OMOJIOTHUH.
[IpuknanHoe 3HAYEHUE TOCTHKEHUN TPAHCKPUTITOMUKH TSI PA3BUTHS OMOaHATUTHYECKIX
TEXHOJIOTHI B OMOMeAHIIMHE U (hapMaKoIOoTuu. MoeKyasipHble TOAXOAbl TEHOMHOMN JTaKTHIIOCKOITUU
U (papMaKOTCHOMHKH.
CraHoBJIEHHE TOCTTEHOMHOTO MEPHOAA Pa3BUTHS MOJIEKYISIPHON OMOMETUIIMHBI U OMOTEXHOJIOTHH.
[epcriekTHBBI ¥ TPOOIEMBI (PYHKITMOHAIBHON T€HOMHUKH.
Crparerndeckue 3aa4u Ucciae1oBaHus nporpaMmbl « DyHKIIMOHAbHAS TEHOMHKA.
Omnpenenenue npoTeoMa U MPOTEOMUKH.
KiroueBble OHATHS, IPUHLIUIIBL U HAPABJICHHs IPOTEOMHOI0 aHAN3A.
I'enomHas 1 mpoTEeOMHast KpaThl YEJIOBEKA.
«Y3K0e» U «IIMPOKOE» OMpeesIeHne TPOTEOMHUKH.
OO01mas xapakTepuCcTUKa OCHOBHBIX HAIMPABICHUHN MPOTEOMHBIX HCCIICIOBAHUIA.
buoxumuyeckuii aHaInu3 NPOTEOMOB Pa3IMYHBIX T€HOMOB.
KonuyecTBeHHast MPOTEOMHKA KAK OCHOBA CHCTEMHOM CTPYKTYPHOUN OHOJIOTHH.
DyHKIMOHATbHAS KJIETOYHO - KapTUpyeMasi Ui MPOTEOMUKA B3aUMOJICHCTBUM.
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16
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 Bonpockl 3auera (ITK-3)
. 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.

Tunosble 3axanus s 3a4era (IIK-3)
He npenycmotrpeno

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTECTALMKI

Ouerka KoMmeTe Heckpuntopsl (ypOBHH) — OCHOBHBIE IIPU3HAKH OCBOCHUS (ITOKA3aTeNn
TOCTHKEHHMSI pe3ynbTaTa)

IIK-3 HNmeeT BBICOKHMIT YpOBEHb TEOPETUUYECKUX 3HAHUN MO TUCIUIUIMHE,

«3a4TEHO» MPOCIEKUBACT MEKIUCIUILTMHAPHBIE CBsA3H. CIIOCOOEH MPUMEHSTH

(50 - 100 6amoB) MOJIyYCHHBIC 3HAHUS JIJI PEIICHUs MPaKTUYECKUX 3amaqd B cdepe

OMOTEXHOJIOTUU

IIK-3 NmeeT HU3KUH YPOBEHb TEOPETUUECKUX 3HAHMM MO TUCIUILIIMHE, HE

«HE 3a4TCHO» MpOCHeKUBACT  MEKIUCIUIUIMHApHBIE CB3u. He crnocoben

(0 - 49 6annos) MPUMEHSTh TOJyYeHHBIC 3HAHUS JUISI PCIICHUS MPAKTUICCKUX 3a]1ad
B chepe OMOTEXHOIOTHH

5. MeTonnueckue ykazaHusi AJis1 00y4al0IIUXCS 110 OCBOCHUIO M CHUILIHHBI (MOLYJIS)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3aIlMNA CAMOCTOSTEIBHOM PadOThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3y4eHUIO TUCIUIUIMHBI, B MEPBYIO odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTBCS
comepxaHueMm paboueii mporpammbl nuctuiumHbl (PITJ]), xotopas ompexaenser coaepxaHue, oObem, a
TaKKe MOPSAIOK U3YUCHHsSI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BayKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHue AUCHUTITMHBD),
«YuebHo-MeTonyeckoe U nHGOpMAIIMOHHOE 00ecrieyeHIe TUCIUIUIUHB U «MaTepruaabHO-TEXHUYECKOe
obecrieueHre JUCITUTUIMHBI, TPOrpaMMHOE obecredeHue, MpodecCuoHaIbHbIC Oa3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoil
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasgmene «YyeOHo-meTomumueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKazaHa
pEKOMeH1yeMasi OCHOBHAs U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue JUCIUIUIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX W WH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IepeueHb
npodeccuoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJII OCBOCHHUS
JUCUUIIINHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOpeTUYECKUMU MaTepuaiaMy Mo TUCIUIUINHE

[Tpu u3yuennu u npopaboTKe TEOPETUIECKOTO MaTepraia HeoOX0IuMO:

- IPOCMOTPETH €I1I€ pa3 Nnpe3eHTaruo Jekuuu B cucteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl M JAONOJHHUTh €ro € Y4YeTOM PEKOMEHJIOBAHHOM JOMOJIHUTEIbHOU
JIUTEPATypBhL;

- IPY CAMOCTOSITEIbHOM M3yUYE€HUU TEOPETUYECKOM TEMBbI CIENaTh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHbBIE
B PI1/] ucrounuku, npodeccuoHabHbIC 0a3bl TaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHBIC CHCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATENILHON pabOTHI, 10 TeMeE MpeAcTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TIPH MIOAATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpeacts (POC).
5.3 Pexomennamuu 1o paboTte ¢ Hay4HOU U y4eOHOM uTepaTypoit

PaGota ¢ OCHOBHOM M JOTOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboTel U HeoOXoAMMa MPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, SK3aMeHy. OHa BKIIOYAeT NMPOpPabOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.




KoHCHeKT JIeKnu JOKEeH coliepKaTh peepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeneHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KoHCeKT MOKeT OBITh BBITIOJIHEH B paMKax pacliedyaTKH BbIIa4uH
Npe3eHTAlUi JIEKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKaTh HE OTHOCALIYIOCS K TeMe UH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/blii TOCTaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJA HU3AAHUS HCIOJNb3yeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JUIIb OCHOBHBIC KIIIOUYEBbIC MO3HMIIMHU), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET OBITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JCJIaTb 3alluCu IO XOAYy UYTCHUA B BHUAC MPOCTOr0 WJIMW PAa3BCPHYTOIro IlJIaHA (COB,Z[aBaTI: MNEpCUCHb
OCHOBHBLIX BOITPOCOB, PACCMOTPCHHLBIX B I/ICTOLIHI/IKG);

- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOpPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011eHe OCHOBHBIX BOIIPOCOB PadOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
5.4. PexoMeHaIMy 1O OATOTOBKE K OTACIBHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS

CobecenoBanue MpennoyaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH 10 BOIpPOcam
MPAKTHYECKOTO 3aHATUS C LETbi0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, Teme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

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

- IPaBUJIBHOCTB OTBETA IO CONEPIKAHHUIO;

- IOJTHOTA U TIIyOnHa OTBETA;

- CO3HATEJIBHOCTh OTBETA;

- JIOTMIKA U3JI0KEHUsI MaTepuaa;

- PallMOHAIILHOCTD MCIIOJIb30BAHHBIX IIPUEMOB U CIIOCOOOB PELIEHHs OCTAaBICHHON yueOHOil 3a1auy;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIOIB30BAHUS HATNISAIHBIX MOCOOMNA M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCIIOJIb30BaHUE JOIIOJHUTEIBHOIO MaTepUaa;

- PallMOHAJILHOCTb HUCIIOJIB30BaHUS BPEMEHH, OTBEJCHHOIO Ha 3a/laHNE.

VYCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATUS. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalnueid HeoOXoauMo oOpamarb BHUIMaHUE
HAa TaKME€ MOMEHTBHI KaK:

- colep)KaHUE MPE3CHTAllUN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITHS, CMBICIOBOE COACpIKaHUE,
COOTBETCTBHE 3asBICHHOW TEMBI COJIEPIKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUSIM (IIETTH. CCHUTKH
Ha PECypChl. COOTBETCTBHUE CONEP)KAHHS M JIUTEPATYphl), MPAKTHUECKasT HANPaBIECHHOCTh, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aJeKBaTHOCTh UCIIOJIb30BaHHS TEXHHUECKUX CPEICTB yUEOHBIM 3a1adam,
MOCIIEIOBATEIIEHOCTD U JIOTHYHOCTh MPE3CHTYEMOTO Marepuara,

- odopMiieHHE Mpe3eHTAlMU: O00bheM (ONMTHUMATbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpapUKd W aHWMAIMH, 3BYKOBOE OQOpMIICHHE, CTPYKTYpHpPOBaHUE WH(POPMAIUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAaHUSIM), OPHUTHHAIBHOCTH O(GOPMIICHHS, ACTETHKA, HCIIOIIb30BaHHE
BO3MO)XHOCTH ITPOTPAMMHO# CpeJIbl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- JUYHOCTHBIC Ka4€CTBa: OPaTOPCKUC CIIOCOOHOCTH. CO6J'IIOI[€HI/IC periiaMEeHTa, SMOIMOHAJIBHOCTh, YMCHUC
OTBETUTH HAa BOIIPOCHI, CHCTCMAaTU3NPOBAHHLIC, FJ'I}’60KI/I6 1 IIOJIHBIC 3HAHUA 110 BCEM pasgcjiaM IIporpaMMBbl:
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- CoJepXaHWE BBICTYIUICHHUS: JIOTUYHOCTh W3JIOKCHHUS Marepualia, PacKpbITUE TEMBI, JOCTYIHOCTh
u3noxkeHus, dPpdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS — JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M IPGEKTUBHOCTH IJIsS BBIOTHEHUS 3a/ad cBOed MpodeccHoHaTbHOW WU y4eOHOU
JEeSATeNbHOCTH, JOKAa3aTeIbHOCTh MPUHUMAEMBIX PEIICHUHN, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTONM4YecKoe M HHPOPMALMOHHOE o0ecieyeHre JUCHMIITTHHbI

6.1 OcHoBHas UTEpaTYypa:

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 // ObC
«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 //

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

6.2 JlonosHUTENBHAS IUTEpATYpA:
1. ®amnep [. M., unnc [I. Monekynsipaas 6uonorus kietku. - M.: U3a-so bunom-IIpece, 2003. - 268 c.

2. Konnue A. C., IIsetkoB U. JI., [lomo A. II., lammmua T. H., Komapo A. b. MonekynspHas
ouonorus. [Ipaktukym : YaeOHOe mocobue A By30B. - 2-¢ u3fl.. - Mocksa: FOpaiit, 2020. - 169 c. - Teker
: anextponHbi // DBC «FOPAUTY [caiiT]. - URL: https://urait.ru/bcode/448124

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

«YHUBEPCUTETCKAS OmoOImoTeKa OHJIANH» [caiT]. - URL:
http://biblioclub.ru/index.php?page=book&i1d=488606
4. lImuxg P. HamsigHas OWOTEXHONOTHS W TEHETHYECKas WHXKGHEpHs : CIpaBOYHHWK. - MoOCKBa:

JlaGoparopust 3Hanmii, 2015. - 327 c. - Tekct : snexrponnslii / DbC «KoHCynbTaHT CTyaeHTa By3a U
MmenaBy3a [caiiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785996324071.html

5. Anms6eprc b., bpeit /., Xonkun K., [Ixoncon A., JIerouc JIx., Padgd M., Pobepre 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 UCTOYHUKMU:

. buomonexymna - https://biomolecula.ru/

. Knaccnueckas 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
. DneMeHTHL.py - https://elementy.ru/
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7. Matepua/ibHO-TEXHMYECKOe o0ecnevyeHue THCIHUILINHBL, IPOrpaMMHoe obecneyeHue,
npogeccnoHabHbIe 0a3bl JaHHBIX U HHPOPMALIMOHHBbIE CIIPABOYHbIE CHCTEMbI

Jlng mpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJs TNPOBEICHUS 3aHATHHM JIEKIIMOHHOTO M CEMHHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJIbTALMM, TEKYLIEr0 KOHTPOJS U MPOMEKYTOUHOM aTTecTaluH,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThlI.



21

VY4eOHble ayTUTOPUN U MIOMEIICHHUS ISl CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMHU 00yUeHHUsI, CITy>KalllUMHU JJIsl TIPeACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust 111 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHrEeM JloCTyna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPeNy YHUBEPCUTETA.

Jlnst mpoBeeHusl 3aHATHI JICKIIMOHHOTO THIIAa UCTIONB3YIOTCS HAOOPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHUS,
00ecreYnBaroIe TEMaTHYEeCKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlumeH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICYeHHE:
Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
Microsoft Office [Ipodeccuonanbusiii moc 2007

Kaspersky Endpoint Security ans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

7-Zip 9.20
Omneparmonnas cuctema Microsoft Windows 10
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yIeKTpPOHHAS HH(POPMALIMOHHO-00pa3oBaTe/IbHas cpeaa
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