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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
n/m

HanmenoBanme
JIMCITUILINH,
OTIPEICIISIIOITIX
MEKIUCIUTUTMHAPHEIE
CBSA3H

dopma oOyyeHus

Ounas
(cemectp)

OuHO-3a04yHas
(cemectp)

112131141

2

314

1 [bnoMenunuHa u
ouodapmarieBTHKa

2 |Brorexunomnorus
OMOJIOTHYECKHU
aKTHUBHBIX BEIIECTB

3 |brotexHoJI0rUs
JIPOXOKEN U
MHUIIETHATBHBIX
rpubdoB

4 |KynsTHBUpOBaHHE

M TKaHEH 1n vitro

PaCTUTEIBbHBIX KJIETOK




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.

JuctmmuimHa «HoBele HampaBieHHss OWOTEXHOJOTHH: TPOTEOMHKA, IENTHIONOTHS» HW3ydaeTcss B 3
cemecTpe.

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

Ounas: 2 3.e.
B yueGHoi paGoTs! Ounas OuyHo-3a04yHas
(Bcero yacoB) | (Bcero 4acon)
O0mast Tpy10éMKOCTb TUCHMILIHHBI 72 72
Konrakthas pabota 64 22
Jlexmmm (JIextmm) 32 10
[Tpaktuueckue (Ilpakt. pad.) 32 12
CamocrositensHas padota (CP) 8 50
3auer - -

3.2.Conepxanue Kypca:

No HazBanue Bun yuebnol pabotsl, yac. | DOpMBI TEKYIIETO
TEMBI paszzerna/TeMsl Jexuun | Ipakr. CP KOHTPOJIS
pao.
O |03 O |0O-3] O |03
3 cemecTp

1 Brenenue B Ormpoc;
[IPOTEOMHUKY. ] ) ] > 12 | 12 TectupoBanue
Metabonomuka.

PapMaKOreHOMUKA.

2 WNHHOBalIMOHHBIE Ormpoc;
HCCIIENI0BAHNS B 8 |4 | 8 2 |12 KontponpHas
IIPOTEOMUKE. pabora

3 Mopenu OeKoB. Ompoc;
[Iporno3upoBanue ] ) ] > | 12 TecTtupoBanue
MEXMOJIEKYISIPHBIX
B3aMMOJICHCTBUH.




4 [lentunonorus — Ormpoc;
HOBellee Kontponbuasg
S| 2184|214 P
HaIpaBJICHUE pabora
OHOJIOTHH.

Tema 1. BBenenue B nporeomuxky. Meradonomuka. @apmakorenomuka. (IIK-1)

Jlexnus.
IIporeomuka — Hayka, OCHOBHBIM IPEIMETOM M3Yy4EHHUS KOTOPOH sBIAIOTCS Oenku, uX (yHKUMH U
B3auMoJeiicTBus B opranusme. OCHOBHas 3a/adya MPOTEOMHMKH — KOJIMYECTBEHHBIH aHAJIN3 JKCIPECCUU
O€JKOB B KJIETKAaX B 3aBUCHMMOCTH OT MX THIIA, COCTOSHUS WU BIUSHUS BHEIIHMX yciaoBui. IIporeom —
COBOKYITHOCTh O€JIKOB KJIETKM B JaHHbIII MOMEHT BpeMeHH. lIporeoM Oomblle, 4eM I€HOM, TO €CTh
KOJIMYECTBO  OCJIKOB  IPEBBIIAET KOJIMYECTBO TIE€HOB U3-3a  AJBTCPHATUBHOIO  CIUIAMCHHT U
MOCTTPAHCISIIMOHHBIX Mogu(uKanuii 6e1koB. [IporeoM kpaiiHe JUHAMUYEH U MEHSETCSl B 3aBUCUMOCTH OT
(YHKLIMOHATIBHOTO COCTOSHUS KJIETKH, €€ NMPUHAUICKHOCTH K TKaHU M OpraHy, HOpME M IaTOJIOTMH U T.J.
ITonHbIi poTEOM OpraHu3Ma — COBOKYIHBIM HA0Op 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. METONOJOrMs pPAHHMX HCCIEIOBAHUN, IPOBOJMBLIMXCS IO
PacKpBITUsL IPUPOJIBI OesKa. JTar, CBI3aHHBIN ¢ pa3BuTHEM (ppakimonupoBanus. [lepuoa popmupoBanus
SH3UMHBIX METOJOB HCCIIEIOBaHMs. OTall CTAHOBJIEHUS IPOTEOMHOIO aHanu3a (cenapaluOHHbIE
TexHosorun). IlpeauKTUBHAS MPOTEOMHMKA — MEPUOJ], CBSI3aHHBIM C pa3BUTHEM TeHOMHUKH. COBpEMEHHBIH
IU3aifH POTEOMHOTO HCCIeNoBaHUsA. BbrIOOp MeTomoB mpoOONOAroTOBKH (IOTydYeHHE OHOJIOTHYECKOro
oOpa3lia U ero MOATrOTOBKA K HCCIIEAO0BaHMIO). MeToJpl KOJMYECTBEHHOTO M KauyeCTBEHHOTO aHajIM3a
uccienyeMoro Oeika. YTOYHEHHE NEPBHUYHOW CTPYKTYphI OelKa M ONpeNeleHUe MOCTTPAHCISAIMOHHBIX
momudukanuit  (IITM). OcHoBHble MeTOAbl (ppakIMOHUpPOBaHUSA O€IKOB B mporeomuke. OoOmue
Hexpomarorpauuyeckue MeETOAbl  pas3ielieHHus OEJKOB: MNPOTOYHAs LUTOMETPUs, CyOKIETOuHOE
(bpakuMOHMpPOBaHUE, MPEHMIUTAIMS, AHAJTUTUYECKUH  AByMepHbI  snekTpodope3s  (2DPAGE).
Xpomarorpaduyeckue ~ MeToAbl  (PAaKIMOHUPOBAHUS ~ MPOTEOMOB:  pa3MEpPHO-IKCKIIO3MOHHAs,
nonoobmennass  (MOX), oOpameno-dgazoBass u  ruapodoOHble  Xpomaropradpum.  AdduHHBIC
Hecnenuduyeckue (NMEPBUYHBIC AaMMHBL, IUCTEUHBI, TUCTHAWHBI) M TpPHUIEIbHbIE (XUMHYECKHUE,
(bepMeHTHBIE, JTUTaHTHBIC) METO/IbI UCCIIECIOBAHMUS.
OnekrpodopeTHueckre METObl B MPOTEOMHBIX UcchenoBanusx. [lpunmun ¢ppakuuonuposanus 2DPAGE.
Marpuubsl Juis  pasfeneHuss O€IKOB M TEeNTUAOB. AHAIM3 MPOTEOMHOM KapThl. KayecTBEHHBIH WU
KOJIMYECTBEHHBIN BUABI IpoTeoMHOro aHainusa B metoae 2DPAGE. Henocrarku u orpannuenus 2DPAGE B
NPOTEOMHBIX HccienoBanusax. [lpeumymiectBa muddepeniuansHoro renp-3nekrpodopesa (DIGE) B
uaeHTupukanuu  O6enkoB. Ponb  Bbicoko3((dekTuBHON KHIKOCTHOW xpomatorpaduu (BDXKX) B
NPOTEOMHBIX HcclenoBaHuAX. Kiaccudukanus Xpomatorpa@uueckux CHCTEM B COOTBETCTBHH C
COCTOSTHHEM 3JTIOCHTa (JKUAKOCTHAS M BhICOKOCKOpocTHass BOXKX). Buasl (5KHIKOCTHO — ancopOIroHHasl,
NOX wu pacnpenenuTensHas) U pa3HOBUAHOCTH  (oOpamieHo-(azoBas, HOpMaibHO-(ha3oBasd,
HKCKIIIO3UOHHAsL, Teb-(pUIBTpalMOHHAS U JP.) )KUAKOCTHOM XpomaToraduu. OCHOBHbIE THUIIBI )KUKOCTHBIX
xpomarorpadoB. CnocoObl  jgeTekiuu  aHanuzupyembix BemectB npu  BIXX. KomOunanmwm
XpoMaTrorpagpuuecKux METONOB JUIS Pa3/eIeHUs] CIOXKHBIX OEJIKOBBIX M NENTUAHBIX cMmeceid. IlonsTue
aBTOMAaTH3MPOBAHHBIX padounx cucreM (2D-LC-MS) mis 13 xonmuuecTBEHHOrO MPOTEOMHOTO aHaln3a Ha
ocHoBe coBmelieHuss Bo3MoxkHOocTe 2DPAGE, cemapanuonnoit texnomorun BOXKX u TanmeMHO
coequHeHHoro MC-nerekropa. IlpunnunuansHas cxema 2D-LC-MS. [lpaktuueckoe 3HaueHue
2D-LC-MS-texHonorud  uis  NPOTEOMHBIX  HMCCleqoBaHUM B Owomenunmue.  OmnpeneneHue
MEeTa00IMUECKOT0 MPOQUIIs OMOJOTHIECKUX KUAKOCTEH (KpOBb, MOYa, IUKBOP H JIp.) U METAOOIMYECKHUX
NaTTEPHOB ManueHToB. [lomyyeHne cpaBHUTENHLHOTO IPOTEOMHOTO MPO(UIISL.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1 TlonsTHE MPOTEOMHKH, (PYHKIIMOHATIBHAS B3aUMOCBSI3b.



2 IlonoxeHue MPOTEOMHUKH B CUCTEME OMOIOTHYECKHUX HayK.

Tema 2. UHHOBanIMOHHBIE HCCae10BaHus B npoTeomuke. (ITK-1)

Jlexknus.
[Iporeomuka BKIIO4aeT B ce0S CTPYKTYpPHYIO MPOTEOMHUKY U (YHKIMOHAJIBbHYIO NpPOTEOMHUKY. B
CTPYKTYpPHOW NMPOTEOMHUKE IPOBOAUTCS OMPENEICHNUE CTPYKTYPhI HE OHOTO, a Cpa3y MHOXKECTBa OEJIKOB, U
K HACTOSIIEMY BPEMEHHU Uil 3TOro pa3paboTaH CHEUUANbHBIM IMKI TPOLEAYyp M CO3[aH apceHal
COOTBETCTBYIOIIMX BBICOKOTOYHBIX IMPUOOPOB. 3a/1a4a CTPYKTYpHOU MPOTEOMUKH CBOAMUTCS K BBIJCIICHHIO,
OYMCTKE, OINPEICIICHUIO EPBUYHOM, BTOPUYHON M TPETUYHOM CTPYKTYp BCeX OEJKOB KMBOTO OpraHu3Ma
Hanuune B opraHuzMe TOrO WJIM HMHOTO Oelika JaeT OCHOBAaHWE MpEAIoJiaraTh, 4To OH oOmamaer (Wiu
o0nazan) ompeAeseHHON QyHKIMEH, a Bech MPOTEOM CIYXHUT JUIsI TOTO, YTOOBI OCYIIECTBISIACH
IIOJIHOLIEHHAsl JKU3HENEATENbHOCTh BCEro opraHusma. @OyHKIMOHaJIbHAs IPOTEOMUKA 3aHUMAETCS
ornpenesneHueM (PyHKIMOHATBHBIX CBOMCTB MPOTEOMA, U PelIaeMble €I0 3a7a4i CYIIECTBEHHO CIOKHEE, YEM,
HarpuMmep, OInpeseieHue ONKOBO-TENTHAHBIX CTPYKTYp. (DYHKUMOHAJIbHAs NPOTEOMUKA 3aHHMMAETCS
M3yUYCHHEM CIIOKHBIX B3aMMOCBSI3EH CTPYKTYPBI U (PYHKIHH TPOTEOMa.

IIpakTnyeckoe 3ansATHE.
IIpakTrueckoe 3ansaTre. Macc-ClIeKTpPOMETPUYECKUM aHAJIU3 B IPOTEOMHUKE.
IInan npoBeneHUs 3aHATHS.
Ucropus pazsutus MC-metoga. Ou3NKo- XUMUYECKUE OCHOBHI U Xapaktepuctuku MC-ananuza. [lonsitue
MC- macc-cnekrporpamMmsl. ITponeccel, cocrapnstomue MC: nonusanus, pa3aeacHiue HOHOB 110 MaccaM U
peructpanust MoHOB. MoHuW3anus, TpaHCHOPT M AeTeKuus MOoHOB. [IpuHiun merona monmsauuu FAB.
CoBpeMeHHbIE METO/IbI HOHU3ALMHN 00pa3ia (3MeKTpoHHbIi ynap, xumuueckas (APCI) u gporoxummuueckas
(APPI) wmonm3zamus, OoMOapaupoBKa OBICTPHIMH aTOMaMH, WOHM3auus snekrpopacnbiienueM (ESI),
nazepHopecopOumonHas woHmsamus B wmarpune (MALDI). CnocoObl  ympaBieHHS HOHAMH:
ANIEKTPOCTATUYECKNUE  JIMH3bI,  YETBIPEXIUUIIOCHBIE  (KBAaApOYIOJBHBIE) WJIH  BOCHMHIIOIIOCHBIE
(okTamnonpHble) NpOoBOAHUKHU. [IpuHIMNMAaNbHAs cXxema Macc-crekTpomerpa. [IpuHIun neicTBUS U THUIIBI
MC. Cekropubie MarauTHble u/unn anekrpudeckue MC. Ksaapoymoneaeie MC (QQQ). IIpenmytiecta
BpemsiponieTHeix MC (TOF). MC ¢ wonHo#l noBymikoii u crnenuduka ux mnpumeHeHus (ION Trap).
WNoHH-IMKIIOTpOH-  pe3oHaHcHBIE MC ¢ mpeoOpazoBanuem  Dypwe. Coueranme MC ¢
xpomarorpadguueckumu  mMetomgamu  (xpomaro-MC). IlpemmymiecTBa, HEIOCTAaTKH ¥ TEPCIEKTHUBHI
SELDI-TOF Ttexnonoruu. Poccuiickue u 3apyOexHbIE TEXHOJIOTMYECKHE IUIaT(OPMBI MPOTEOMHBIX
uccie0BaHuid. B3auMocCBsa31 B pa3BUTHM BBICOKOTEXHOJIOTUYHBIX METOMOJIOTHNA NPOTEOMHOIO aHajlIu3a U
O6nonH(pOpMaIIMOHHBIX 0a3 NaHHBIX. PUHIEPIPUHTHHT MACC TETITHI0B.

3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.

1 CBsi3b IPOTEOMUKH C MOJIEKYIISIPHOM Ononorueit, Onoxumueit, OnoQpu3nKo, IUTOIOTHEH, TEHETUKOM,
MUKPOOHOIIOTHEH, BUPYCOIOTHEH.

2 ®OyHIaMeHTalTbHbBIE U MPUKIIAJIHBIC [IETTU MPOTCOMUKH.

3 MexIUCIUIUTMHAPHAS OCHOBA PAa3BUTHS TCHOMHBIX M POTEOMHBIX MCCIICIOBAHMM, & TAKKe
OMoMH(OPMAITMOHHBIX TEXHOJIOTHM, SBJISIONIMXCS HEOTHEMIIMMOM YaCThi0 COBPEMEHHOTO
OMOMETUIIMHCKOTO U (hapMaKOJIOTHIECKOTO aHAIH3a.

4 Vcnonb30BaHHE JOCTHXKEHUH MOJIEKYIAPHON OMOJIOTHH B MEIUIIMHE U HAPOJHOM XO3SHCTBE.

Tema 3. Mopaenu 0enxos. IIporao3upoBanne Me;kMoJIeKyIsipHbIX B3anMoneicTuii. (ITK-1)

Jlexknus.
[Ipenckasanue MpoCTPaHCTBEHHON CTPYKTYPHI C TIOMOIIbIO KOMITBIOTEPHBIX Mporpamm (in silico). Moxpenu
6enKxoB. MeTozbl peacKa3aHus MPOCTPAHCTBEHHOM CTPYKTYphI OeKoB. ['eHeTnyeckass MHXEHepHUs OEIIKOB.
HoBple TpeTnuHble CTPYKTYphl O€nkoB. [IporHo3upoBaHuEe MEXMOJEKYISIPHBIX B3aUMOACHCTBUIA.
MornekynsipHasi ~ cThikoBKa.  IIpenckazanume — OelOK-OETKOBBIX — B3amMoneicTBuil.  DoinuHr o
MEXMOJIEKYIISIpHBIC B3aUMOCHCTBHS OeskoB. MeTobl peickazanus GyHKIUI OeTKOB.

IIpakTH4eckoe 3aHATHE.
[IpakTuueckoe 3anatue. JJoCTHKEHUS KIMHUYECKOW MPOTEOMUKH.

Ilnan IMMPOBCACHHUA 3aHATHUA.



MornekyssipHble OCHOBBI pa3BUTHS COLMAIBHO 3HAYMMBIX 3a0oneBaHMi yenoBeka. lIporeoMHble
UCCIICIOBAHUS B MOJIEKYJIAPHON KapHoJOoTuu. [ eHOTUTHpOBaHHE (PAKTOPOB pUCKA CEPAEYHO-COCYIUCTHIX
3aboneBanuii Metonom MC MALDI-TOF. Crparerust oTKpbITHsI OMOMapKepoB: OOHapyKEHHE M OYHCTKA
(Ouomapkep-kanaunar, npocras aerekius nmyreM MALDI-TOF; xapakrepuctuka (kapra pacuiericHHs,
NOUCK B OMOMH(OPMAIIMOHHBIX 0a3ax AaHHBIX, onpenenenue [ITM, mpocTas TaHAeMHas IETEKIHs MIyTeM
MALDI-TOF); mnoarBepxaenne (ananmu3 ProteinChip, mnpocras gerekuuss mytrem MALDI-TOF).
Kapauomapkepbl BO3HUKHOBEHHSI M Pa3BUTHA YHUBEPCAJIBHBIX CEPACYHO-COCYIUCTHIX MAaTOJIOTHH
(arepockiepos, umemus, WHGApKT MHOKapJa, THIEP- M THIOKAOTYIsALus). MHUOKapauaabHas WIIeMUs:
HOBBIE JIMAaTHOCTMYECKUE M TEpareBTHUECKUE CTpaTerud. bHoaHaIUTHYeCKHEe METOAbl HCCIEeIOBAHUS
aprepuanbHOi  runepTeH3ud. COBpEeMEHHBIE JUArHOCTUYECKHE BO3MOXXHOCTM B MOJICKYJISIpPHOU
aputMmonorud. IIporeoMHBIE HCCIeOBaHUS B HM3YYEHHHM aronTo3a M OHKomartonoruu. MaeHtudukarus
aronTo3-aCCOIIMUPOBAHHBIX MATTEPHOB. beJKoBbIE MapKepbl amoITo3a, BBIABISEMbIE B MPOTEOMHBIX
uccnenoBaHuax. [IpuurHbl HEOOXOAUMOCTH BBEICHUS MPOTEOMHOTO aHAINM3a B JIOTIOJHEHUE K TEHOMHOMY
aHaJIU3y allONTOTHYECKUX MPOIECCOB B KJIETKAX OpraHU3Ma YeIoBeKa.

[Ipaktnueckoe 3ansAthe. Poiabp  OHKONPOTEOMUKM M OHKOTEHOMHUKM B PaHHEW JIMAarHOCTHUKE
HEOIUTACTUYECKUX MPOLIECCOB.

Ilnan IMMPOBCACHHUA 3aHATHUA.

benkoBeie Mapkepbl 3JI0KaY€CTBEHHBIX OIMYXOJICH, MPUMEHSEMbIE€ B KJIMHUYECKOW mpakTuke. [loHarue
JIUarHOCTUYECKUX ONKOBbIX Mpoduiell MU MPOTEOMHOTO «IUTpUX-Kofa». Pa3paboTka mnporeomMHOM
TUArHOCTHKHU omyxoJied. Kimmandeckas 6aza. Beibop rpynmn cyOBEKTOB: 3JI0Ka4eCTBEHHAS OIyXO0Jb (paHHHE
CTaauu), MA0OpOKaueCTBEHHas OmNyxoib, HopMma. CTparerus MNPOTEOMHOTO aHajiu3a MO TIOUCKY
OHKOMAapKepoB: pasieneHue OenkoB mporeoma  (dnekrpodope3, xpomartorpadus); MOHUTOPHHT
nocpenctBoM MC; wuneHTUUKALUs KOHKPETHBIX MapKepoB WIH (OPMHpPOBAHHE AUArHOCTUYECKOTO
npodwmis. [lonmyuenne SELDI — mpodwmneld mnasmbel ajis BBIOOpKH HopMa/marosiorus. Mnentudukanus
KOHKpETHhIX OenkoB. 15 Craructuyueckas Mojenb s pPaHHEH MOJEKYISIPHOM JUarHOCTHKH.
CratucTuyeckue MeETOAbl MPOTEOMHBIX KapT OONBHBIX M 310poBbIX mofeil. [lonsTtue anroputma
O61OMH(GOPMAITMOHHOTO aHaINU3a UACHTU(UIMPOBAHHBIX CIIEKTPOB MPOTEOMHBIX MAaTTEPHOB B OHKOJOTHHU.
Bbeaxosrle uninl ¢ gerexkuueir SELDI-MC.

[TpakTuueckoe 3anstre. OCHOBBI (HapMaKOTIPOTCOMHUKH.
IIman IMMPOBCACHHUA 3aHATHUA.

Texnomorust «Jabopatopusi Ha yumne» U MC-ckaHepsl. [IpumeHeHne OMOYMTIOB B OMOMEAMIIMHCKUX U
(dhapmakonmornueckux ucciaenaopanmsax. Omuronykieoruansie, [IHK-oBbie 1 GenkoBbie Onouunnsl. [eneBbie
OMOUYMIIBI: WX CBOMCTBA, MPOU3BOACTBO M aAHAJIMTUYECKHE XapaKTepUCTUKU. bBHOUYMNIBI Ha OCHOBE
(hepmMeHTOB.

MeXIUCUUIUIMHAPHBIA  MOAXOA B  HCMHOJb30BAHMM WHHOBALIMOHHBIX T'€HOMHBIX M IMPOTEOMHBIX
uccienoBaHuii. B3auMoOCBS3b OCHOBHBIX CTPAaTErMUECKHX LeJed HCcleloBaHUsl T€HOMa, MpPOTeoMa H
O61onH(pOPMATUKHU: MTOCTPOCHUE AJNTOPUTMOB, METOJOB aHaiHu3a U 0a3 JaHHbBIX, TMO3BOJSIOUINX BBISICHUTH
MeXaHu3M  (yHKIMOHMpPOBaHMS  OHOJOTMYECKHMX TEKCTOB U pa3paboTrarh Kak  yHHUKaJIbHbIE
BBICOKOTEXHOJIOTHYHbIE BUBI JUarHOCTUKHU C YYETOM MHIUBUAYaJIbHBIX OCOOCHHOCTEH OpraHusma, Tak u
L[eJIeHaIIpaBlIeHHbIe (PapMaKoIOrMuecKre BO3ACHCTBIS MPUMEHUTENBHO K TepauH.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.

1 Pomnb MOJEKyISAPHO - OMOTOTUUECKUX MPOTECOMHBIX HCCIICIOBAaHUHN B PA3BUTHH MOJICKYJISIPHOM
OMOTEXHOJIOTUH, TEHOJUATHOCTUKHU, TEHOTEPAK U TEHOMHOMN JaKTUIIOCKOIIUH, a TAK)KE B U3yUECHUU
MOJICKYJISIPHBIX OCHOB 3BOJIONNHU, U HEpEeHITUPOBKH, OMOpa3HOOOpa3us, pa3BUTHS U CTAPCHHS
YKUBBIX CUCTEM.

2 Metabonomuka: onpeneiaeHue, Heiu, JOCTUKEHHS U TPOOIEMBI.

3 Teoperuyeckue UCCIEAOBAHHS 3aKOHOMEPHOCTEH MeTaboIn3Ma.

4 TlonsTHE METa0OTUYECKUX KAPT, META0OINYECKUX [TOTOKOB, CETEl METa00INYECKUX TOTOKOB.

5 Ba3sl JaHHBIX 10 META0OINYECKON CUCTEMATHKE.

6 IloHsiTve TPAaHCKPUIITOMUKH: OOBEKTHI, METOJJOJIOTUSI M1 OCHOBHBIE pa3zeiibl. OyHIaMEHTAIbHbIE U
MPUKIATHBIE HEIH U 33J]a4U TPAaHCKPUITOMUKH.



Tema 4. IlenTugosiorusi — HoBelee HanpapJjeHue omosaoruu. (IK-1)
Jlekuus.

CymiecTBOoBaHHE OTPOMHOTO KOJIMYECTBA Pa3zHOOOpa3HBIX OENKOB MPHUBEIO K HEOOXOMMMOCTH CO3/IaHUS
MH(pOPMAITMOHHBIX MACCUBOB — 0a3 (MJI OAHKOB) JIAaHHBIX, B KOTOPBIE 3aHOCUIIMCH OBl BCE U3BECTHHIE O HUX
cBeleHMs. B HacTosiimee Bpemsi CyIIECTBYET MHOXECTBO OOIIMX W CIHEIMATU3UPOBAHHBIX 0a3 JaHHBIX,
KOTOpBIE TOCTYMHBI B MHTepHETE KaXKIOMy JKeNalomieMy. JTO TO3BOJISICT HISHTH()UIMPOBATH OCIKH IO
MOJICKYIISIPHOHM Macce uX (hparMeHTOB METOJIOM Macc- CIIeKTpoMeTpuH. [10CKONBKY IPOTEOMHUKA OTIEPHPYET
0OJBIIMM 00BEMOM JIaHHBIX, I OOpPabOTKH KOTOPBIX TPEOYIOTCS CHEIMATU3UPOBAHHBIC AJITOPUTMBI H
OoJIbIIME BHIYUCIUTEIFHBIC MOIIIHOCTH, OHA TECHO CBs3aHa ¢ OMOMH(pOpMaTHKON. BaykHBIM 3Tanom crajio
pa3zBuTHe OMOUH(POPMAITMOHHBIX TEXHOJIOTHH 00PAaOOTKH TaHHBIX MPOTEOMHBIX SKCTICPUMEHTOB.

IIpakTnyeckoe 3ansATHE.
HE MIPETyCMOTPEHO
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

1 IlpuknagHoe 3HAYeHHE JOCTHIKEHUH TPAHCKPUITOMUKU [UIS PA3BUTHUS  OMOAHATUTHUYECKUX
TEXHOJIOTHI B OMOMeIUIMHE U (hapMakoIoruu. MoJeKyIsspHbIe MOIXO0bl TEHOMHON JTaKTHUIIOCKOITUH
U (papMaKOTCHOMHKH.

2 CraHOBJIEHHE TOCTTEHOMHOTO MEPHOa Pa3BUTHS MOJIEKYISIPHON OMOMEIUIIMHBI 1 OMOTEXHOJIOTHH.
3 IlepcrnekTuBbl ¥ MpoOIeMbl (PyHKIIMOHATEHONW TEHOMUKH.
4 Crparermyeckue 3a7ady UCCIeI0BaHUs MPOrpaMMbl « DyHKIIMOHAIbHASI TEHOMUKA.
5 Omnpenenenue npoTeoMa 1 MPOTEOMUKH.
6 KirroueBble NOHATHUS, IPUHIIUIIBI ¥ HAIIPaBJIEHUS IPOTEOMHOTO aHAJIN3A.
7 I'eHOMHast ¥ IPOTEOMHAsI KPaThl YEJIOBEKA.
8 «¥Y3K0e» U «IIHUPOKOE» ONMPENCTCHUE MPOTCOMHUKH.
9 OO0mmas xapaKTepUCTHKa OCHOBHBIX HAIMPABICHUH MPOTEOMHBIX HCCIICIOBAHUIA.
10 buoxumuyeckuii aHaJIN3 MIPOTEOMOB PA3JTUYHBIX TEHOMOB.
11 KonmudecTBeHHAsI MPOTEOMHKA KAK OCHOBA CHCTEMHOM CTPYKTYPHON OHOJIOTHH.
12 ®yHKUMOHANBbHAS KJIETOYHO - KapTHUpyeMasl WJIM MPOTEOMHUKa B3aUMOICHCTBHIA.

13 CrpykrypHast (3KCIIPECCHOHHAsi) MPOTEOMUKAa M €¢ poiib B (POPMHUPOBAHUH CTPATETHUECKUX 3ajad
MeTa0OJIOMUKH.

14 TIporeomHast 6GMonHpOpPMAaTHKA.

15 TIpoMpbITIUIEHHAsI U CEITBCKOXO03sMCTBEHHAS] TPOTEOMHUKA. MeauimHcKast (KITMHUYEeCKas ) MPOTEOMUKA 1
€¢ OCHOBHBIE pa3/eIbl.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHBbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

3 cemecTp
* mocemnraemocts — 10 GammoB
*  TEKyIHuHd KOHTPOJIbL — 70 GamioB
*  KOHTPOIBHBIEC Cpe3bl — 2 cpe3a mo 10 6amioB KaKabIi

Pacripenenenre 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboThI KOHTpois | Oamios

/ cpe3sl

10



Beenenue B
MPOTCOMHUKY.
Merabomomuka.
dapMakoreHOM
HKA.

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.

11



MHHOBanMOHHEI
€ UCCIIeOBaHUI
B NPOTEOMHUKE.

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.

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.

12



Monenu OeIKoB.
[Ipornosuposan
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MEKMOJIEKYIISIP
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Ormpoc
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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.

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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4. | Ilentumonorus

— HOBelIIIee

HanpaBJICHHUC
OHOJIOTHH.

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.

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.

5. ITocemaeMocThb

10

Crynent nocetnn Bce 100% 3ansTuit

HUroro 3a cemectp

100

HToroBast oueHka 1o 3a4ery BeicTaBisgercs B 100-0auibHOM 1IKane U B TPaIUIIMOHHON YeThIPEeXOaIbHOM
100-6annbHOM
YeThIpeX0aIbHYI0 OCYIIECTBISETCS CIEAYIOUIMM 00pa3oM:

wkaie. IlepeBon

peﬁTHHFOBOﬁ OLICHKHU 10 JUCHUITIIIMHE B TpaAUIIUOHHYIO

100-0ajuibHasg cucreMa

TpanuuonHas cucrteMa

50 - 100 6aiutoB

3ayTeHo

0 - 49 Gaiu10B

He 3auteno
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4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
KounTtpoJsbHnast padora

Tewma 2. IHHOBaLIMOHHBIE UCCIIEIOBAHUSA B IPOTEOMUKE.
1 TlomoxkeHNE MPOTEOMHUKH B CHCTEME OMOIOTMYECKIX HayK.

2 CBs3b MPOTEOMUKH C MOJICKYJISIPHOM OMooruei, OnoxuMuen, OnoGu3uKou, IUTOIOTHEN, TECHETUKOM,
MHUKPOOHOJIOTUEH, BUPYCOJIOTHEH.

3 ®dyHaamMeHTaIbHBIC U MPUKIIATHBIC IEJIA TPOTCOMUKH.

4 MeXauCUUIUIMHApHAs OCHOBAa pAa3BUTUS TEHOMHBIX M TPOTEOMHBIX HCCIIEIOBAaHMM, a TaKxke
OMOMH(OPMAITMOHHBIX ~ TEXHOJIOTHH,  SBJSIOIIMXCS  HEOTHEMJIMMOM  YacTbl0  COBPEMEHHOIO
OMOMEUIIMHCKOTO U (DapMaKOJIOrMYECKOTO aHaIN3a.

5 Hcnonb3oBaHue JOCTHKCHUN MOJIEKYISIPHOW OWOJIOTHH B MEAUITMHE M HAPOJTHOM XO3SMCTRBE.

6 I'eHoueHTpUYHAs MHBEHTAapU3alMs IMPOTEOMOB, HCCIEAOBAHUE MOJEKYJISIPHBIX MEXaHU3MOB
(YHKIMOHUPOBAHMS JKUBBIX CHCTEM, 33/1a4d MOJEKYJISIPHON METUIIMHBI — CO3/aHHe OMOMapKepoB U
IIPOTEOMHOIO IITPUX KOAA.

7 TlpeanochlIKM BO3HMKHOBEHHS W HCTOPHYECKHWE AaCTEKThl Pa3BUTHS TEHOMHBIX M IPOTEOMHBIX
HUCCIIEJOBaHUH.

8 DTanbl CTAHOBJICHHS MOJIEKYJIPHO — FeHeTH4YecKoro anaim3a B 20 u 21 BB.

9 IlocnenoBaTenbHOCTh (HOPMHUPOBAHUS OCHOBHBIX paslesioB (yHJAaMEHTAIbHOW MOJCKYISIPHON
OMOJIOTHH, MOJIEKYJIIPHON OMOMEINIIMHBI M OMOTEXHOJIOTHH.

10 CraHoBneHHE TOCTTEHOMHOTO MIEPUO/ia Pa3BUTHSI MOJIEKYIAPHONH OMOMEIMIIMHBI U OMOTEXHOJIOTHH.
11 TlepcriekTuBbI ¥ POOIEMBI YHKITHOHATHHOW T€HOMHKH.

12 Crparernueckue 3a1auu UCCIENOBAHUS TPOrpaMMbl « DyHKIIMOHAIbHAs TEHOMUKAY.

13 Omnpenenenue npoTeoMa U MPOTEOMUKH.

14 KnroueBble MOHATHS, IPUHIUIIBI U HAIIPABJICHUS IPOTEOMHOIO aHAIN3a.

15 T'eHOMHast 1 TPOTEOMHAs KpaThl YEJIOBEKA.

Omnpoc

Tema 1. BBenenue B nporeomuky. Metabonomuka. dapmakoreHOMHUKA.

1 Hcropuueckue acreKTsl ¥ 3Talbl pa3BUTUS METOAOB UCCIIEJOBAHNS IIENTUAOB U IIPOTEHHOB.

2 Metoponorusi paHHUX UCCIEOBAHUN, IPOBOJUBIINXCS 10 PACKPBITUS IPUPOJIBI OelKa.

3 Drar, cBsI3aHHBIHN ¢ pa3BUTHEM (PAaKLIMOHUPOBAHMUSL.

4 Tlepuoa popMHupOBaHMS SH3UMHBIX METOOB UCCIIETOBAHMSL.

5 Dran cTaHOBIEHMS IPOTEOMHOI0 aHaIN3a (CenapaliOHHbIE TEXHOJIOTUN).

6 IlpenukTrBHas MPOTEOMHUKA — IIEPUO/, CBI3aHHBIN C Pa3BUTUEM I'€HOMHUKHU.

7 Ucropus pa3sutus MC-metona.

8 DU3MKO- XMMUYECKHE OCHOBBI U XapakrepucTuku MC-ananusa.

9 Ilonstue MC- Macc-ClIeKTpOrpamMMmBl.
10 IIpoueccsl, coctapnsronme MC: noHHU3aLUs, pa3AeIeHUE HOHOB [0 MaccaM U PETrUCTpalnsi HOHOB.
11 JlocTukeHHs 3KCIIPECCUOHHON POTEOMUKH.

12 AHanu3 3aKOHOMEPHOCTEH pean3aliui TeHeTHUeCKOM HH(OpMAITUU Ha YPOBHE MAaKPOMOJIEKYIISIPHBIX
CEeTeH.

13 Coznanue Mopenel KIETOUHOM Perysiiiyd U MeTa00INIECKIX MEXaHU3MOB.

14 MonekynspHble OCHOBBI Pa3BUTHS COITMAIIEHO 3HAYMMBIX 3a00JICBaHHI YEIOBEKA.

15 TIporeomHbIe UCCIEIOBAHUS B MOJIEKYJISIPHOU KapAHOJIOTHH.

16 T'enotuTHpoBaHuEe (HAKTOPOB PUCKA CEPACUHO-COCYIUCTHIX 3a0oneBanuii merogom MC MALDI-TOF.
17 benkoBble MapKephl 3T0KAaYECTBEHHBIX OITYXOJIEH, TPUMEHSIEMbIEC B KIIMHUYECKON MPAKTHUKE.
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10
11
12
13

14
15

16
[lonaTne MMarHoOCTUYECKUX OETKOBBIX MPO(UIIeH U MPOTEOMHOTO KIITPUX-KOAAY.
Pa3zpaboTka mpoTeOMHOM TUArHOCTHUKU OIYXOJIEH.
Texnonorus «raboparopust Ha unne» 1 MC-ckaHephl.
[TprumeHeHne OMOUUTIOB B OMOMEAMLIMHCKUX U (PapMaKOJIOTHYECKUX MCCIIEJOBAHUIX.
Omnuronykneorunnsie, JJHK-oBbie u 6e1KoBbIe OMOYHIIBI.

Tema 2. IHHOBanIMOHHBIEC UCCIEAOBAHUS B IPOTEOMHUKE.

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

(DYHI[aMeHTaJ'IBHBIe W MIPUKITAAHBIC OCIU ITPOTCOMHUKH.

MexaucuuIuIMHapHas OCHOBA Pa3BUTHS TEHOMHBIX M TPOTEOMHBIX UCCIICIOBAHUH, a TAKXKe
OMOMH(DOPMAITIOHHBIX TEXHOJOTHH, SBISIONIUXCS HEOTHEMIMMON YaCThI0 COBPEMEHHOTO
OMOMEUIIMHCKOTO U (DapMaKOJIOrMYECKOTO aHaIN3a.

Hcrnonp3oBanue JOCTHKEHUM MOJICKYISIPHOM OMOJIOTHH B MEAUITMHE M HAPOJTHOM XO3SMCTRBE.

Tema 3. Mogenu 6enkoB. [IporHo3upoBaHre MEKMOJICKYISIPHBIX B3aUMOCHCTBUN.

Ponb MonekymsipHO - OMOTOrMYECKUX MPOTEOMHBIX UCCIIEIOBAHUIM B pa3BUTHH MOJICKYIIIPHOM
OMOTEXHOJIOTUH, TCHOIUArHOCTUKH, TEHOTEPATMi U TeHOMHOM JTaKTHJIOCKOIINH, @ TAK)KE B U3yUECHUH
MOJIEKYJISIPHBIX OCHOB 3BOJIIOLIUH, TU(PPepeHIIMPOBKH, OMOPa3HOO0pa3us, pa3BUTHUS U CTAPEHUS
KHUBBIX CUCTEM.

MertaboaoMuKa: onpeaeIeHne, eIH, JOCTIKEHHUS U TPOOJIEMBI.

TeopeTrndeckre UCCIIeIOBaHNS 3aKOHOMEPHOCTEH MeTaboJIn3Ma.

[TonsTHE META0OTUYECKUX KAPT, META0OTUIECKUX ITOTOKOB, CETEH METa0OINIECKUX MTOTOKOB.
Ba3el qa”HHBIX 110 META00INYECKON CUCTEMATHUKE.

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

Tema 4. IlenTunonorus — HOBEHIIIee HAPaBIEHUE OMOJIOTHUH.

[IpuknagHoe 3HaYEHUE TOCTHKEHUN TPAHCKPUIITOMHUKY JIJIsl pa3BUTHsI OMOAHAINTHYECKUX
TEXHOJIOTHIA B OMOMeIUIMHE U (hapMaKoIOruu. MoJeKyJIspHbIe MTOIXO0bl TEHOMHOMN JTaKTHUIIOCKOITUH
U (papMaKOTCHOMHKH.

CraHoBJI€eHHE TOCTTEHOMHOTO MEPHOAA Pa3BUTHS MOJIEKYISIPHON OMOMETUIIMHBI U OMOTEXHOJIOTHH.
[epcriekTHBBI ¥ TPOOIEMBI (PYHKITMOHATBHON T€HOMHUKH.

Crparerndeckue 3aa4u Ucciae1oBaHus nporpaMmbl « DyHKIIMOHAIbHAS TEHOMHKA.
Omnpenenenue npoTeoMa 1 MPOTEOMUKH.

KiroueBble MOHATHS, IPUHLIUIIBL U HAPABJICHHs IPOTEOMHOI0 aHAN3A.

I'eHOMHAas ¥ IPOTEOMHAsI KpaThl YEJIOBEKA.

«Y3K0e» U «IIMPOKOE» OMpeesIeHne IPOTEOMHUKH.

OO1m1ast XxapaKTepUCTHKAa OCHOBHBIX HAIPABJICHUH MPOTEOMHBIX UCCIIEIOBAHHA.
buoxumuyeckuii aHaInu3 NPOTEOMOB Pa3IMYHBIX T€HOMOB.

KonmuecTBeHHas npoTeoMrKa Kak OCHOBA CUCTEMHOM CTPYKTYPHOM OHonoruu.
DyHKIMOHAJbHAS KJIETOYHO - KapTUpyeMas Ui MPOTEOMUKA B3AUMOJICHCTBUM.

CrpykTypHas (3KCIIPECCUOHHAs) MPOTEOMHKA U €€ POJIb B (POPMHUPOBAHUH CTPATETMYECKUX 3a7ad
MeTa0OJIOMUKH.

[Iporeomuas 6uonHpOpMaTHKA.

[TpoMBITIUTEHHAS ¥ CEJIBCKOXO3IMCTBEHHAS TPOTEOMIKA. MenuimrHcKas (KITMHUYECKasi) MPOTEOMUKA U
€¢ OCHOBHBIE pa3/eIbl.

TecrupoBanue



Tema 1. Beenenue B nporeomuky. Merabonomuka. @apmMakoreHOMHKA.
BO3HMKHOBEHHE T€HOMMKH KaK Hay4HO! JUCLHUIIIMHBI CTAJIO BO3MOXKHBIM IIOCIIE:
1 ycranoBnenust ctpykrypsl JJHK
2 co37aHHs KOHLIENIIUY I'eHa
3 nuddepeHumay CTPYKTYPHBIX M PETYIATOPHBIX YYaCTKOB T'eHa
4 TOJIHOTO CEKBEHUPOBAHMS I€HOMA y Psila OPraHU3MOB
5 pa3paboTKH METO/I0B CEKBEHHPOBAHUS reHOMA

Cy11iecTBEHHOCTb T'€Ha Y TTAaTOT€HHOTO OpTaHu3Ma — KOJUPYEMBbIi TeHOM IMPOIYKT HEOOXOIUM:
1 115t pa3MHOMKEHUS KIICTKH
2 JUIA HOIII[Gp)KaHI/IH KHNUBHCACATCIIBHOCTHU
3 )19 MHBa3UU B TKaHU
4 nuisi ”HAKTUBAllMK aHTUMHUKPOOHOTO BEIIECTBA
5 s moAaBiIe€HUs UMMYHHOUM CUCTEMBI YEJIOBEKA

[Iporeomuka xapakTepu3yeT COCTOSTHHE MUKPOOHOTO TTaTOTCHHA:
1 1o ¢pepMeHTaTUBHON aKTUBHOCTH
2 10 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 IPOTOILIACTOB U3 KIETOK IPUOOB HCIIONIB3YETCS
1 nmu3onum
TPUIICHH
(13 =4 29
YIUTOYHBIN (EPMEHT
METICUH

W B~ W N

aMMiia3a

3a 006pazoBaHUEM MPOTOILIACTOB U3 MUKPOOHBIX KJIETOK MOXHO CJIEIUTH C IOMOLIBI0 METOAOB:
1 BHCKO3UMETPUH
2 KOJIOpUMETPHUHU
3 ¢a30BO-KOHTPACTHON MUKPOCKOTIUU
4 >7€KTPOHHON MUKPOCKOIIHHI
5 10 CBETOPACCESHUIO B KYJIbTYPAJIbHOMN KUAKOCTU

J1J1s mosTydeHust IPOTOIUTACTOB M3 OAKTEPUATBHBIX KIIETOK HCIIONIB3YETCS:
1 musonum
2 “ynuTouHbIA hepMeHT”
3 TpuncuH
4 manavH
5 OpoMian

OObeIMHEeHNE TEHOMOB KJICTOK Pa3HbIX BUJIOB W POJIOB IIPH COMATHYECCKOH THOPHIN3AINN BO3MOXKHO:
1 TOIBKO B IPUPOJHBIX YCIOBHSX
2 TOJBKO B UCKYCCTBEHHBIX YCIIOBUAX
3 B HpI/IpOIIHBIX nu I/ICKyCCTBeHHI:IX YCJIOBI/IHX
4 He BO3MOKHO BOOOIIE
5 TOJIBKO IIPU PEHTI€HOBCKOM OOJTyUeHHH
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Beicokast cTabMIIBHOCTH NPOTOIIACTOB JOCTUTAETCS MPU XPAHEHUH HA XOJIONY:
1 B runepToHMYECKON Cpene
2 B cpene ¢ 100aBIEHNEM aHTHOKCHIAHTOB
3 B aHa’POOHBIX YCIOBUIX
4 B cpene ¢ 1oOaBICHUEM KyMapHHA

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

MPEIOTBPAIIAET UX CIUSHHE

MOBBIIIACT CTA0MIBHOCTE CYCIIEH3UU

IPEeIOTBpAIIaeT MUKPOOHOE 3apaKeHHe

whn B~ W N

nmpeaoTBpamacT BOCCTAHOBJIICHUC KJI€TOYHOH CTEHKU

I[J'DI MMPOTOIIIACTUPOBAHU A HaI/I60HCC noaxXoasT CyClICH3UMOHHBIC KYJIbTYpPhI:
1 B mar-gase
2 B cTaunMoHapHOH (aze
3 B morapudmudeckoit dasze
4 B (aze 3aMeICHHOTO pOCTa
5 B (haze orMHupaHHs

4.3 IIpomexxyTouHast aTTeCTaIMs 10 AUCIIUIUIMHE MPOBOIUTCS B popMe 3adeTa

Tunosbie Bonpocsl 3auera (IIK-1)
. 'enomuka: nienu, 3a1a4u, OCHOBHBIE HAIIPABICHUS U METOAOJIOTHA.
. DTaInbl pa3BUTUSA FTEHOMUKHU U TPOTECOMHUKH.
. B3auMoCBsI3b TeHOMUKHU U TIPOTEOMHUKH.
. OCHOBHBIE HaIPABJICHUSI TCHOMHBIX HUCCJICIOBAHUH.
. OCHOBHbIE HaNPABJICHUS POTEOMHBIX HCCIIEOBAHUMH.
. Uto n3yyaet nporeoMuka?
. B uém 3akmtouaercss Macc-ClIEKTPOMETPUYECKUI METO aHAIHU3a?

00 3 N L LN

. UTo Takoe macc-crekTporpamMmma?

\O

. Onuiure NTpUHIUIUAIBHYIO CXEMY YCTPOMCTBA Macc-CIIEKTpoMeTpa?

10. Ommumure metox FAB?

11. Kakue crmoco0bl HoHU3aUK MoJieKy1 Bel 3HaeTe?

12. Yto takoe MALDI-nonun3amnus?

13. Kakue BUbI MacC-CIIEKTPOMETPOB CYILIECTBYIOT?

14. B uéM 0c0OEHHOCTH MPUMEHEHHSI KaXKI0TO U3 BHUIa MacC-CIIeKTpoMeTpa?

15. CoBpeMeHHbIe 0a3bl TaHHBIX OETKOB?

16. ba3a manueix PDB u SCOP?

17. OnuuuTe OCHOBHBIE IOCTUKEHUSI TCHOMHBIX U TPOTEOMHBIX UCCIIE0OBAHUM B KapIUOJIOTHH.
18. OnumuTe OCHOBHBIE TOCTUKEHUS TEHOMHBIX U TPOTEOMHBIX UCCIIEA0BAHUI B OHKOJIOTHH.

19. OnumuTe OCHOBHBIC JOCTHKEHUSI TCHOMHBIX U IIPOTEOMHBIX UCCIICAOBaHMI B (YHIaMEHTaIbHOM
OUOJIOTHH.

Tunosble 3aganusa 1 3adera (ITK-1)
He npenycmorpeno

4.4. Illkana orieHUBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU
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Ouenka KoMrteTeHm Heckpuntopsl (ypOBHH) — OCHOBHBIE IIPU3HAKH OCBOCHUS (ITOKA3aTeNn
TOCTHKEHHMSI pe3ynbTaTa)
IK-1 HNmeeT BBICOKHIT YpOBEHb TEOPETUUYECKUX 3HAHUN MO TUCIUIUIMHE,
«3a4TEHO» MPOCIEKUBACT MEKIUCIUILTMHAPHBIE CBsA3U. CIIOCOOEH MPUMEHSTH
(50 - 100 6amnos) MOJTyYEHHBIC 3HAHWS JUIS PEIICHUs MPAKTHYSCKHUX 3a1ad B cdepe
OMOTEXHOJIOTUN
«HE 3a4TCHO» TTK-1 NmMeet HU3KUI ypOBEHb TEOPETUUECKUX 3HAHUM MO AUCIUIUIMHE, HE
(0 - 49 GannoB) MPOCIIEKUBAET MEKIMCIUIUINHAPHBIC CBSI3H.

5. MeTonnueckue ykazaHus AJsi 00y4a0IUXCS 110 OCBOCHUIO M CHUILIHHBI (MOLYJIS)

5.1 Meroauueckue yka3aHusl 10 OPraHU3alUK CAMOCTOSTEIbHON paboThl 00yUYaOIUXCS:

[Ipuctynas K W3yYeHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OO0ydaromuMcsi HEOOXOAMMO O3HAKOMHUTHCS
comepx)aHueMm paboueil mporpammbl nuctuiumHbl (PITJ]), xotopas ompexaenser coaepxaHue, o0beMm, a
TaKKe TMOPSAIOK U3YUCHHsSI U MTPETIOaBaHus yIeOHOM TUCIUILIMHEIL, €€ pa3/iena, YacTu.

J71 caMOCTOSTENbHOM paboThl BayKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collep:kaHue AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U nHGOpMAIIMOHHOE 00ecrieyeHre TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrieueHre JUCITUTUIMHBI, TpOrpaMMHOE o0ecredeHue, MpodecCHoHaIbHbIC Oa3bl TaHHBIX 1
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCUUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHX Yacax.

B pasgene «YdeOHo-meTomuueckoe U HH(POpMaLMOHHOE oOecledueHrne AMCHUIUIMHBDY — yKa3aHa
pEKOMeH1yeMasi OCHOBHAs U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue TUCIHUIUIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX U WH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJIi OCBOCHHUS
JUCUUIIINHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOpeTUYeCKUMU MaTepuaiaMy Mo TUCIUIUINHE

[Tpu u3ydeHnn 1 mpopadbOTKe TEOPETUICCKOTO MaTepraia HeOOXOaUMO:

- IPOCMOTPETH €I1I€ pa3 npe3eHTaruo Jekuuu B cuicteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl M JAOMNOJHHUTh €ro € Y4YEeTOM PEKOMEHJIOBAHHOM JOMOJIHUTEIbHOU
JIUTEPaTypBhl;

- IPY CAMOCTOSITEIbHOM M3yUYE€HUU TEOPETUUYECKOM TEMBbI CIENaTh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHI0OBAHHbBIE
B PI1/] ucrounuku, npodeccuoHalbHbIE 0a3bl TaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHEBIC CHCTEMBI:

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

- TIPH MIOAATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpenacts (POC).
5.3 Pexomennamuu 1o pabote ¢ Hay4HOU U yueOHOM IuTepaTypoit

PaGota ¢ OCHOBHOM M JOTOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboThl M 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.

Koncnekr nekuuu 1omkeH coaepxarb pedepaTuBHyIO 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
MIPE3CHTAIMI JIEKIM WKW B OTAEIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCALIYIOCS K TeMe HH(OPMALIMIO UIH PUCYHKH.

KoHcnekTsl HaydyHON JIHUTEpaTyphl MPU CAMOCTOATEIBHOM MOATOTOBKE K 3aHATHUAM JOJIKHBI COAEPKATh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U Trofla M3JaHMsl HMCIOJIb3yeMOIl Hay4yHOH JHUTeparyphl.
KoncniekT MoOXeT ObITh OMOPHBIM (COIEp)KaTh JIMIIbL OCHOBHBIE KIIIOUEBBIE IO3MIIMK), HO TPU 3TOM
MO3BOJIIONIMM JaTh TOJNHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPEIEISIETCS CAMUM CTYIEHTOM.

B nporiecce paGoThl ¢ OCHOBHOM M JIONIOJHUTENBHOM JTUTEPaTypOl CTYACHT MOXKET:
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- JenaTh 3allUCH MO XOMy YTEHHS B BHJIE MPOCTOTO WJIM Pa3BEPHYTOrO IIaHa (co3qaBaTh INEPEUYCHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);
- COCTaBJATHh TE3UCHl (IUTHPOBaHHE HAWMOOIEe BAXKHBIX MECT CTaTbd WM MOHOTpaduu, KOPOTKOE
M3II0KEHHE OCHOBHBIX MBICJICH aBTOpA);
- TOTOBUTH aHHOTAIMH (KpaTKoe 0000I1eHe OCHOBHBIX BOIIPOCOB PadOTHI);
- cO3/1aBaTh KOHCIIEKTHI (pa3BEepHYThIE TE3HUCHI).
5.4. PexoMeHaIMy 10 IOATOTOBKE K OTAEIBHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS
CobecenoBanue MpennojaraeT OpraHu3aluio Oecelnpl MpernoAaBareist co CTyJEHTaMH [0 BOIpOcam
MPAKTHYECKOTO 3aHATUS C LEJbl0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.
YCTHBIA OMpOC MOXET TMPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTAIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OI[CHKE:
- IPaBUJILHOCTH OTBETA IO COJIEPIKAHUIO;
- IOJIHOTA U TITyOWHA OTBETA;
- CO3HATENIbHOCTh OTBETA;
- IOTUKa U3JI0KECHUS MaTepuaa;
- pPalMOHAJILHOCTD UCIIOJIb30BAaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUs TOCTABIEHHONW yueOHO! 3a/1auu;
- CBOEBPEMEHHOCTh M 3((PEKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MMOCOOMI M TEXHUYECKUX CPEICTB IPH
OTBETE;
- HCTIOJIb30BaHMUE JIOMOTHUTEIILHOTO MaTeprarna;
- palMOHAJIBLHOCTD HUCIIOB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/IaHue.
VYCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3CHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATHUS. [IpH BRICTYIUIEHHH ¢ Mpe3eHTanueld HeoOXoauMo odpamarb BHUIMaHUE
Ha TaKWe MOMEHTHI KaK:
- colep)KaHUE TPE3CHTALMU: aKTyaJlbHOCTh TEMbI, IOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COMAEp)KaHUE,
COOTBETCTBHE 3asBJICHHOM TEMbI COJIEPKaHNIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COICpPKaHUS U JIMTEPATyphl), MpaKTUUeCcKas HaNpaBIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aleKBaTHOCTh MCIOIb30BAHUSI TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauam,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTh MPE3EHTYEMOT0 MaTepuara;
- odopMiieHHE TMpe3eHTAlMU: 00bheM (OMTHUMATbHOE KOJWYECTBO), AW3alH (YATAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBo€ OQOpMIIeHHE, CTPYKTypUpOBaHHE UHOpMAINH,
COOTBETCTBHE 3asBICHHBIM TpPEOOBAaHUSAM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeibl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;
- TMYHOCTHBIE KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE pErIaMeHTa, SMOIIMOHAIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpOBaHHbIE, INTyOOKKE U MOJTHbIE 3HAHUS 110 BCEM pa3jiesaM MporpaMMmbl:
- coepXaHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, pacKpbITUE TEMBbI, JIOCTYIHOCTh
uznoxkeHus, d3PpdextuBHOoCcTh npuMeHeHus cpeacts HWKT, cmocoObl u  yciaoBHsS JIOCTHXKEHHUSA
PEe3yIBTaTUBHOCTH W 3(P(EKTUBHOCTH U1l BBIMIOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeIbHOCTH, JJ0Ka3aTeJIbHOCTh MPUHUMAEMbIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBO/IbI.

6. YueOHO-MeTOoANYecKOe U HHPOPMALIMOHHOE 00ecnieYeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. JlebeneB A. T., Apremenxo K. A., Camruna T. 0. OcHOBBI Macc-CIIEKTPOMETPUH OETIKOB U TMETTHIOB :
yueOHoe mocobue. - Mocksa: Texnocdepa, 2012. - 180 c. - Tekcr : snexrponusii // DBC
«YHUBEpCUTETCKAS oubnuorexa OHJIANHY [caliT]. - URL:
http://biblioclub.ru/index.php?page=book&id=233467
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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&i1d=240486

6.2 JlonosHUTENBHAS IUTEpPATYpA:
1. ®amnep [. M., unnc [I. Monekynsipaas 6uonorus kietku. - M.: U3a-so bunom-IIpece, 2003. - 268 c.
2. Konnue A. C., LlsetkoB U. JI., I[lomo A. II., lammmua T. H., Komapo A. b. MonekynspHas

ouonorus. [Ipaktukym : YaeOHOe mocodue A By30B. - 2-¢ u3ll.. - 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. Monexymnsipaast 6M0on0rusi: y4eOHHUK ¢ yIPaKHSHUSIMH U
3amayamu : yueOHuk. - MockBa|bepmun: [Jupexr-Menna, 2018. - 269 c. - Tekct : anekrponnbiit // 3bC

«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. Ans6eprc b., bpeit /., Xonkun K., [Ixoncon A., JIerouc JIx., Padgd M., Pobepre K., Yonrep I1. OcHoBEI
MOJICKYJISIPHOW OMOJIOTUU KJIIETKH. - 2-€ W3., ucp.. - Mockga: Jlaboparopus 3nanwuii, [201. - 768 c. : wi.,
IIB. WJI., Ta0m.

6. JIe6eneB A. T. Macc-cieKTpoMeTpusi B OpraHMYeCKOl XUMUH : yuyeOHoe mocodue. - 2-e u3l., nepepad. u
nor.. - Mocka: Texnocdepa, 2015. - 704 c. - Teker : anexkrponnsiii // 9bC «YHuBepcuteTckas 6ubnmorexa
onnaitn» [caiit]. - URL: http://biblioclub.ru/index.php?page=book&id=496508

6.3 VlHble HICTOYHUKHU:

. buomonexymna - https://biomolecula.ru/

. Knaccnueckas u monekynspaast 6uonorus - 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. MatepuaibHO-TEXHMYECKOe o0ecnevyeHue THCHUILINHBL, IPOrpaMMHoOe obecneyeHue,
npogeccnoHalbHbIe 0a3bl JaHHBIX U HHPOPMALIMOHHBbIE CIIPABOYHbIE CHCTEMbI

Jlng mpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJsl TNPOBENCHUS 3aHATHH JIEKIIMOHHOTO M CEMHUHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJbTAlMM, TEKYLIEr0 KOHTPOJSI M MPOMEKYTOUYHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThI.

VY4eOHble ayTUTOPUH U TOMEILIEHUS AJIsi CAMOCTOSITENIbHOM pabOThl YKOMIUIEKTOBaHbI CHIEIMAIN3UPOBAHHON
MeOeNbI0 U TEXHUYECKUMH CPEJICTBAMU OOYyUCHHMS, CIIY>KAIIUMH JIJIs1 TIPEICTABICHHS yueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus U1 CaMOCTOSATENILHONW paOOTHl YKOMIUIEKTOBAaHbI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K CceTH "Unrepuet" u obecrnieueHneM JIOCTyIa B AIIEKTPOHHYO
nH(OPMAITMOHHO-00pa30BaTEIbLHYIO Cpey YHUBEPCHUTETA.

Jliig mpoBesieHus 3aHIATUN JIEKIIMOHHOTO TUIA UCTIOIB3YIOTCSI HAOOPHI JEMOHCTPALIMOHHOTO 000PY10BaHMUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpaud (TPOEKTOP, HOYTOYK, IKpaH/ MHTEPAKTUBHAS JIOCKA).
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