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1. EJIb OCBOEHMA JUCIIUITJIMHbI

Jucuumummza «Plant Proteomics and Metabolomics» BXOAUT B IporpaMMy MarucTpaTypbl
«ArpobuoTrexHosiorus» 1o HampasieHuo 35.04.04 «ArpoHomus» u u3ydaercs B 1 cemectpe 1
Kypca. Juciuminny peanuzyeT ArpoOMOTEXHOJOTHMUECKHUH JAenapTaMeHT. JMCIUIUIMHA COCTOUT
U3 5 pa3nenoB U 5 TeM U HampaBlieHA HAa W3YYEHHE CHCTEMHOTO MOJXO0Ja K aHaJU3y >KUBBIX
OpPTraHU3MOB U MHTETPAIbHOE N3YyUeHHE MOBeICHHs U (YHKINN OEIKOB B KHUBOH KIIETKE.

[enbro OCBOEHUS NUCLUIUIMHBI SBJISETCS MOTYYSHHE CTyIEeHTaMU 3HAHUH, 110 MPOTEOMUKE
U METa0OJOMUKE, OCHOBHBIM COCTaBHBIM YacCTSAM COBPEMEHHBIX «OMHKCHBIX» TEXHOJIOTMH H
CUCTEMHON OMOJIOTHH.

2. TPEBOBAHMA K PE3YJIbTATAM OCBOEHUMA JUCIUITJIMHDbI

OcBoenne aucuuIuIMHbl «PacTuTenbHas NpoTeoMHKa W MeTaboJIOMMKa)» HalpaBlIEHO Ha
(bopmupoBaHre Yy 00yHarOIUXCS CIEAYIONIMX KOMIIETCHIUH (YaCTH KOMITETEHIINN ):

Tabnuya 2.1. Ilepeuenv komnemenyutl, Gopmupyemvix y 00yYAOWUXCL NPU OCBOEHUU
OUCYUNTIUHBL (Pe3VTbmambvl 0C80EHUS OUCYUNTIUHDL)

I/IHZ[I/IKaTOp])I JOCTHIKCHUS KOMIICTCHIUHN

Iudp Komnerenuus N
(B pamMKax JaHHOW JTHCIUIIIIMHBI)
VYK-1.1 BeinonHseT mouck HeoOXoauMoi nHbopMarim, eé
CriocobeH oCcyIIecTBIATh KPUTHYECKUH aHaJIN3 U 0000111aeT pe3yabTaThl aHAIN3a IS
KPUTHYECKHUH aHATN3 pelIeHus MoCTaBIeHHO! 3a/1a4H;
VK-1 MpOoOJIEMHBIX CUTYallUi Ha VYK-1.3 Pa3pabaTbIBacT CTPATETHIO JOCTHIKCHUS MOCTABICHHOM
OCHOBE CHCTEMHOTI'0 IIOJIX0/1a,  |IIeTH KaK MOCJIeI0BaTeIbHOCTD II1aroB, IPEABUIS pe3yIbTaT
BBEIpadaThIBaTh CTPATETHIO Ka)KJJOTO U3 HUX U OLICHUBAs UX BIIMSIHUE Ha BHEITHEE OKPYKCHHE
JeHCTBUI IUITAaHUPYEMOMH AESTETBHOCTH U Ha B3aMMOOTHOIICHHS YYaCTHUKOB
9TOH JeqTeNIbHOCTH;
Crnioco0eH ncKaTh HyKHbIE
UCTOYHHUKH HH(POPMAIIH U
JIaHHBIC, BOCIPUHNAMATH,
aHAIM3MPOBATh, 3aA[IOMUHATH U
nepeaaBarh HHHOPMAITHIO C
HCTIOJIb30BaHUEM ITH(PPOBBIX
bp YK-7.1 IIpoBoaut oreHKy uH(OPMAIHMH, €€ JOCTOBEPHOCTD,
CPEJCTB, a TAKXKe C IOMOIIBIO
CTPOWT JIOTHYECKHE YMO3aK/IIOUCHNU HA OCHOBAaHUU IOCTYMAIOIINX
ANrOPUTMOB IIpH paboTe C
nHGOPMALINHU U JaHHBIX;
MOJTyYCHHBIMU U3 Pa3IHIHBIX .
YK-7 YK-7.2 ImeeT npakTHYECKHUIl OIBIT MTOMCKA, BOCIIPUATHS,
WCTOYHHMKOB JJAHHBIMH C LEJIBIO
XpaHeHUs, aHaJIn3a, epeadi HHPOPMalNH U TaHHBIX C TIOMOIIBIO
3¢ ($EKTUBHOTO HCIIOB30BAHUS
. (POBBIX CPEACTB, AJITOPUTMOB U NMPHUKIIAJHBIX POTPAMM C
MOJTy4eHHOW MH(OPMALIIH IS
LEJIBIO PELICHNUs TIOCTABICHHBIX 33/1a4;
peleHus 3a/1a4, IPOBOAUTh
OLICHKY MH(OpMaIHH, ee
JOCTOBEPHOCTb, CTPOUTH
JIOTHYECKUE YMO3aKIIIOUEeHHUS Ha
OCHOBaHMH HOCTYMAIOIINX
nHGOPMANNU M JAaHHBIX
Crioco0eH permarth 3a1a9u
pa3BuTHs 001acTH OIIK-1.1 leMmoHCTpHpYET 3HAHHE OCHOBHBIX METOJIOB aHAN3a
po¢ecCHOHATBHOM JIOCTUKEHUH HayKH U IIPOU3BOJCTBA B arPOHOMMUHY;
OIIK-1 JeSITeIbHOCTH M (WITN) OIIK-1.3 ITpuMmeHsIeT ZOCTYIHBIE TEXHOJIOTHH, B TOM YHCIIE
OpraHM3alM Ha OCHOBE aHaJIM3a |MH(POPMAIMOHHO-KOMMYHHKAIMOHHbIE, U PEIICHHS 3a/1a4
JIOCTH>KEHUH HAYKH U npodeccHoHANBHOM e TeIbHOCTH B arPOHOMHUH;
IIPOU3BOJICTBA,
Crnoco0eH HCIoIb30BaTh OIIK-3.1 AHanu3upyer METOAbI U CIIOCOOBI peIIeHNUs 3a1a4 110
COBPEMEHHBIC METOIbI PELIEHUs | pa3pabOTKe HOBBIX TEXHOJIOTHI B arpOHOMUM;
OIIK-3 3a7a4 npu paspadorke HoBbIX  |OIIK-3.2 Mcnonbs3yer HHPOPMAILIMOHHBIE PECYPCHI, JOCTHKEHHS

TEXHOJOTUH B
npodeccuoHaTLHOM

HayKH 1 MPaKTUKH [IPH pa3pabdoTKe HOBBIX TEXHOJIOTHI B
arpoHOMMH;




I/IH}II/IKaTOPLI JOCTHIKCHHUSI KOMIIETCHIINHN

Mudp Komnerennus o
(B paMKax JaHHOUW TUCUUTUIMHBI)
JeATEILHOCTH;
Cnocob6eH MpoBOANTH HAayIHBIC
poBo Y OI1K-4.2 Hcnonb3yeT nHPOPMAMOHHBIE PECYPCHI, HAyIHYIO,
HCCIIEJOBaHMS, aHATU3NPOBATh
OIIK-4 OTIBITHOIKCIIEPUMEHTAIBHYIO M IPHOOPHYIO 0a3y s IPOBEICHUS
PE3yJIBTATH M TOTOBUTH OTYETHBIE .
WCCIIEJOBaHNH B arPOHOMMU;
JIOKYMEHTHI;
Crioco0€eH BIaIETh
HHCTPYMEHTapHeM pabOTHI C
6OJIBIINMH MAaCCHBAMHU
CTPYKTYPHUPOBaHHOU U
HECTPYKTYypHUPOBaHHOM
PYKTYPHP OIIK-7.1 Biageer nHCTpyMEHTapHeM paboThI ¢ OOJIBIIUMHU
nH(OopMaLuK, UCIIOIb30BaTh . .
MacCHUBaMH CTPYKTYPHUPOBAHHOM U HECTPYKTYPUPOBAHHOI
COBpEMEHHBIE IU(PPOBHIE METOJIBI
nndopmanuy;
OIIK-7 00paboTKH, aHANTN3A,
OIIK-7.2 Mcrionb3yeT COBpeMeHHbIE IU(PPOBBIE METO b
MHTEPIPETALNH 1 BU3yaTH3aI[1N
00paboTKH, aHAH3a, HHTEPIPETALNN U BU3YaIN3alli JaHHBIX C
JAHHBIX C [EJIBIO PEIICHNUS
LIETbI0 PELICHHSI TOCTABICHHBIX 3a/1a4;
MIOCTaBJICHHBIX 3a/1a4
npodeccroHaNbHOH U HayJHO-
HCCIIEI0BATEIbCKON
JeATEIFHOCTH B 001aCTH
arpoHOMHH
Croco0en ocymiectsisith coop, |IIK-1.1 OcymiecTBaseT KPUTUYCSCKHIA aHATH3 TTOJTYUYCHHON
00paboTKy, aHAIH3 U nndopmanuy;
MK-1 CUCTEMATHU3aLUI0 HAy4HO- I1K-1.2 Bener nH(pOpMaMOHHBIN MOUCK 10 HAYKOEMKHUM

TeXHHYeCKoi nHdopmanuu,
OTEYECTBEHHOTO U 3apYOEKHOTO
OIbITa B 00JIACTH arpOHOMUHU

TCXHOJIOTUSAM B 06J'IaCTI/I 6I/IOTCXHOJ'IOFI/II/I M TCHETHYECKOMH
HWHXXCHEPHHU C UCIIOJIb30BAHUEM PA3TITNIHBIX 633 JAaHHBbIX U CETCBBIX
pecypcos;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Hucuunnuna «PactuTenbHas MpoTeoMUKa U MeTabOJIOMHUKA» OTHOCUTCS K 00s3aTeNIbHOM
yactu 0110ka 1 «/lucuuniannsl (Moaysn)» o0pa3oBaTeIbHOM MPOrpaMMbl BBICIIETO 00pa30BaHMS.

B pamkax oOpa3oBaresbHOM HporpaMMbl BbICHIEr0 OOpa30BaHUs OOydarolIMecs TakKKe

OCBaMBaKOT Apyruec JUCHUITIINHBI n/nnm IMPAKTHUKHU, CHOCO6CTBYIOHII/I€ JOCTHUKCHUIO
3aIJTaHUPOBAHHBIX  PE3YJIbTATOB OCBOCHHA JHUCHUIIIIMHBI «PacturennHas MMpoTCOMUKA U
MeTaboIOMUKAY.
Tabnuya 3.1. Ilepeuenv xomnonenmos OI1 BO, cnocobcmeyiowux 00CmMudiCeHUIO
3ANIAHUPOBARHbLX pe3)1bmamoe OC60E€HUA ()ucuunﬂqul
IIpepmecrByromue IHocaenyromue
Mudp Haumenosanue le/lcfll/ll:'lﬂﬂl{bl;,MOI:yﬂﬂ, nucuunnu?{il/nl:loz[ynn,
KOMIIETeHIIU U . .
NPaKTHKH NPaKTHKH
Crioco0eH UCKaTh HyKHbIE Maremaruueckoe
HUCTOYHHUKH HHGOPMAIHH 1 MOJICJIMPOBAHUE U
JIaHHbBIE, BOCHPUHAMATB, HNPOEKTUPOBAHHKE;
aHAJIM3UPOBATh, 3ATIOMUHATH Monexkynapuas gpunocenusn**,
U riepeiaBaTh HHHOPMALUIO Bseoenue 6
C UCIIOJIb30BaHUEM ououngopmamuxy **,
H(POBBIX CPENICTB, a TAKKE MonekynsipHast CeNeKIHs;
YK-7 C IIOMOIIIBIO AITOPUTMOB Tenemuuecxoe
npu paboTe ¢ MoITyYeHHBIMU buopasznoobpasue pacmenuil,
U3 pa3IMYHbIX UCTOYHUKOB 2eHOaHKU**;

JIAHHBIMH C LEJIbIO
s pexTruBHOTO
HCIIOJIb30BAHUS TTOTy4SHHON
uH(opMaLUK AJIsl peLICHUsI
3a]]a4, NPOBOJIUTh OLICHKY

I'ennas nnxxenepus
(PenakTupoBaHue TEHOMOB);
Hayuno-uccnenoBarensckas
TPaKTHKA;
Hayuno-uccnenoBarensckas




HanveHoBanme IIpeamecrByonue Mocaenyromue
Mudp JUCHMIIHHBI/MOAYJIH, JUCHMITHHBI/ MOAYJIH,
KOMIIeTeHI[UH * «
MPaKTHKH NPaKTUKHU
nHpOpMaIum, ee pabora;
JOCTOBEPHOCTD, CTPOUTH
JIOTHYECKHUE
YMO3aKIIOYCHUS Ha
OCHOBaHHH TOCTYAIOIINX
nHPOPMAIIUU U JAHHBIX
Oyenka pucka,
buobezonacrocms u
namenmHnoe npago**;
T'enemuuecxoe
buopasznoobpasue pacmenuil,
2enbanku**;
Monexynapras gunocenus ™™,
Beeoenue ¢
ououngopmamuxy **,
OM3HONOTHIECKAE H
MOJIEKYJISIPHBIC MEXaHU3MBI
Crioco0OeH oCymIecTBIATh YCTOHYUBOCTH K CTPECCOBBIM
KPUTHYCCKHIA aHATTU3 YCIIOBUSIM;
VK-1 MpoOJIEeMHBIX CUTyalUil Ha I'ennast unxkenepus
OCHOBE CUCTEMHOI'0 (PenaxtupoBaHue reéHOMOB);
MOAXO0/a, BEIpabaThIBaTh HHCTpyMEHTaIbHBIC METOTBI
CTpaTeruo AecTBU HCCIIEJOBAaHUM;
Hymynumem pacmenuii **;
Knonanvnoe
MUKDPOPAZMHONCEHUE
pacmeHui **,
MomnexymnspHas CeIeKIIHS;
HayuHo-uccnemoBarenbekas
NPaKTHKA;
IIpenaunioMHas NpakTUKa;
HayuHo-uccnenoBarenbckas
pabora;
Mamemamuueckoe
Modenuposanue u
npoeKxmuposanue;
Hucmpymenmanvhovle memoosi
UCCIe008aHUl;
CrocoOeH pemiaTh 3a1a4u Monexynaprnas cenexyus,
pa3BuTHs 00TacTH Quszuonocuueckue u
npodeccoHaNbHON MONEKYNAPHbIE MEXAHUZMbL
OIIK-1 JeSITeIbHOCTH U (MITN) YCMOoU4U80Cmu K CIMpeccosbim
OpraHu3aliy Ha OCHOBE VCA0BUAM;
aHanM3a JIOCTIKCHUI HAYKU I'ennas unscenepus
Y TIPOU3BOJICTBA; (Peoaxmuposeanue cenomos);
Hayuno-uccireoosamenvckas
npakmuka,
Hayuno-uccreoosamenvcras
paboma,
Hayuno-uccreoosamenvcras
Crioco0€eH HCIIO0JIb30BaTh npakmuxa;
COBPEMEHHBIE METOBI Hayuno-uccreoosamenvcras
peleHust 3a1a4 npu paboma;
OIIK-3 pa3paboTKe HOBBIX Hucempymenmanvhvie memoowvt

TEXHOJIOTUH B
npodeccuoHaTLHOM
NeSITeIbHOCTH;

Uccne008anull;
Tennas unoicenepus
(Peoaxmuposanue cenomos),




IIpenmecrByromue Hocaenywomue
HaunmenoBanue pen YOI Ayiont
HIudgp JUCIUTITHHBI/MOTYJIH, JUCIUTITHHBI/MOTYJIH,
KOMIIeTeHI[UH * «
MPaKTHKH NPaKTUKHU
Mamemamuueckoe
Modenuposarue u
npoexmupogatue;
HucmpymenmansvHule memoosl
CmocobeH npoBOANTH UCCcneo008anull;
HAYYHBIC UCCIICOBAHMS, T'ennas unoicenepus
OIIK-4 AHAJTU3UPOBAThH PE3YJILTATHI (Pedaxmupoganue 2eHOMO8),
Y TOTOBUTH OTYCTHBIC Hayuno-uccreoosamenvcras
JIOKYMCHTHI, npakmuka,
Hayuno-uccreoosamenvcras
paboma,
Ipeoounnomnas npaxmuka,
CriocobeH BageTh
HHCTPYMEHTapHeM pabOTHI C
OOJNBIIIIMHA MaCCHBaMHU
CTPYKTYPHUPOBAaHHOH H
HECTPYKTYpPHUPOBAHHOM
PYKTYpHIP Hayuno-uccredosamenvcras
nH(opMaLuK, UCIIOIb30BATh
npakmuka,
COBpEMEHHBIE LIU(PPOBBIC
METObI 06paGOTKH Hayuno-uccredosamenvcras
OIIK-7 p ’ paboma,
aHaliu3a, UHTePIPETALUN U
Hucmpymenmanvhuvle memoosi
BHU3YaJIN3aI[UH JAHHBIX C .
uUCcred08aHullL;
LENBI0 PEIICHHUS
MOCTABIICHHBIX 33724
npogeccuoHaIbHON 1
HAYYHO-HCCIICIOBATEIIECKOM
JIESTETHHOCTH B 00JIACTH
arpoOHOMUU
Hayuyno-uccreoosamenvcras
npakmuka,
Ilpeoounnomnasn npaxmuxa;
Hayyno-uccreoosamenvckas
paboma,
Hmmynumem pacmenuii **;
Monexynapnas cenexyus,
Oyenka pucka,
buobezonacrnocmo u
namenmHoe npago**;
[enemuuecxoe
Crioco0OeH oCcyIIecTBIATh .
6OD. 06PAGOTKY. AHAMS 1 buopasznoobpazue pacmenuil,
P, 06p Y, cenoanxu**;
CHUCTEMaTH3AINI0 HAYTHO- .
N Mexanuszmul 83aumooeticmsus
[K-1 TEXHUYECKOH HH(pOpMAIHH,

OTCYCCTBCHHOTI'O U
3apy0eKHOTO OIBITA B
001acTé arpOHOMHH

pacmenuii u
gumonamoeenos**;
Bmopuunvie memabonumol u
ux nonyuenue**,
Monexynapras gunocenus**;
Beeoenue ¢
ououngopmamuxy**;
Tennas unoicenepus
(Pedaxmuposarnue 2eHOMO8);
Qusuonozuyeckue u
MONEKYAAPHBIE MEXAHUIMbL
YCMOUMUBOCIU K CIPeCcO8bim
VCRo8UAM;

* - 3aIIOJIHAETCS B COOTBETCTBUH ¢ MaTpuiei kommereHui u CYIT OIT BO
** - 3JIEKTUBHBIC TUCITUTUINHBI /TIPAKTHKH




4. OFbEM JUCHUILIVNHBI U BUJIbI YYEBHOM PABOTHI

O6mas TpynoeMkocTh nuciuiuinHbl «Plant Proteomics and Metabolomics» coctaBiisieT «4» 3a4eTHBIE €THHHIBI.
Tabnuya 4.1. Buowl yuebHOU pabomuvl no nepuooam 0cC80eHUsi 0OpA308amMenbHOlU NPOSPAMMbL BblCUEe20 00paA308aHUst Olsl OYHOU (HOopMbl
0OyueHusl.

Buja yueOHoii padoThl BCETIO, ak.u. CeMeclT pCED)
Koumaxmmnas paboma, ax.u. 34 34
Jlexrun (JIK) 0 0
Jlabopartopusie pabotsl (JIP) 34 34
IMpaktryeckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 92 92
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 18 18
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 144 144
3a4.e/1. 4 4




5. COAEPKAHUE JUCIUITVINHBI

Tabauya 5. 1. Cooepoicanue oucyuniunsvt (MOOYis) no 8udam y4ebHou pabomol

Bun
Conep:xanue pasaesa (TeMbl) yueOHOM
padoThr*

Homep | HammeHnoBaHue pasnena
pasnesa AUCHUILTAHBI

Proteomics as a part of modern systems biology.
The current state of proteomics. Areas of
application of proteomic analysis. The technological
base of proteomics.

Proteomics and
Pasmen 1 |metabolomics as part of 11
modern systems biology

JIP

Methods of subcellular proteomics. Bacterial
proteomics. Plant proteomics. Methods for
determining posttranslational modification of
proteins. Structural proteomics. Integrated
automated proteomic platforms, proteomic-
genomic-transcription platforms. System analysis.

Practical application of

proteomics 2.1

Paznen 2 JIP

Determination of mass spectrometry. Technological
base of mass spectrometry. The current state of the
problem. Applications of mass spectrometry in
biology. Methods of ionization of molecular
substances.|Types of ions, isotopes. Electronic
shock. The discharge. Field desorption-ionization.
Bombardment with fast atoms (FAB, SIMS).
Chemical and biological Plasma desorption. Laser desorption-ionization.

3.1 :
mass spectrometry. Electrospray (Electrospray). The movement of ions
in electric and magnetic fields. Sector magnetic
analyzers. Time-of-flight analyzers. Radio
frequency quadrupole analyzers and ion traps. lon
cyclotron resonance. Methods for the analysis of
mixtures of proteins and peptides using a mass
spectrometer. TOP-DOWN, BOTTOM-UP
proteomics.

Paznen 3 JIP

Physico-chemical foundations of modern
electrophoretic methods of protein separation.
Separation by charge, by mass, combined methods,
carriers and matrices for electrophoretic separation.
One-dimensional electrophoresis with mass
separation under denaturing conditions. Two-
dimensional electrophoresis: technology,
limitations, protein imaging methods, sample
Electrophoretic and preparation methods for subsequent mass

Paznen 4 |chromatographic analysis 4.1 spectrometric analysis. Classification and elements JIP
of proteins. of the theory of chromatography. Classification of
chromatographic methods. Materials of sorbent
matrices and exchangers. Column chromatography
technique. Theoretical foundations of the
chromatographic process, denaturing
chromatography, multidimensional
chromatography, diagonal chromatography, hybrid
chromatographic technologies. High-performance
chromatography: gradient, isocratic, hardware

Metabolomics. Metabolites in the cell. Assessment
of the reliability of data on metabolites. The use of
Paznen 5 | Metabolomics. 51 databases on metabolites and metabolic JIP
reconstructions. Comparative metabolomics.

Identification of metabolic markers of plant diseases

* - sanmonHsgeTcs Toibko 1o OUHOM dopme obyuenus: JIK — aexyuu, JIP — nabopamopuvie pabomut, C3 —
NPAaKmu4ecKue/CeMunapCrue 3aHsimusl.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI




Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneueHue OUCYUNIUHbL

CrnenuaJu3supoBaHHOe
yueOHOe/1adopaTopHoOe
odopyanoBanmue, [10 u
MaTepHuaibl 1Jisl 0CBOECHHS
AUCHUTLITUHBI
(mpu HeOOXOAUMOCTH)

Tun aynuropun OcHaleHue ayauTopun

Kommiekr
CHeUaIu3UuPOBAHHON
MeOenu; TEXHUUECKHE
cpeactsa: Tepmouukiiep
U1 aMIUTH(UKATTT
HYKJIEMHOBBIX Kuciaot T100
(T100 Thermal Cycler);
JHK-ammmdukatop
«Tepuuk» ¢ uppoBLEIM
JUCILIEEM;
Tpancumomunarop ECX-

Aynuropus JUis IPoBeIeHuUs 1a00paTOPHBIX
paboT, UHIMBUYaIbHBIX KOHCYJIbTALIUMN,
TEKYLIEro KOHTPOJIA U MPOMEKYTOUHON

JlaGopartopust 15C; LUentpudyra
aTTeCcTalliy, OCHAIICHHAS KOMILICKTOM
. Eppendolf 5418 ¢ potopom
CTCHUAIM3UPOBAHHON MeOeu 1
06ODYIOBAHHEM F-45-18-11 B xoMIUIEKTE;
py. ’ Kamepsr Helicon mist

anekTpodopesa; Mctounnk
mutanus JJHK
Texnonoruu; Becel Ohaus
Scout Pro; Marautnas
MeIIaKa ¢ TMOJOTPEBOM
MR 3001 (Heidolph);
XonogmeHuK buproca-6;
Ha6op no3aropoB — 15 mir.

AyauTopus JUisi CaMOCTOSATEILHON paOOThI

Tiis oOyuaromuxcsi (MOKeT UCTIONB30BaThCS AJIs
. | TpOBEIEHUsI CEMHUHAPCKUX 3aHSATHI U
CaMOCTOSITEIILHOM .
KOHCYJbTAINi1), OCHAIIIEHHAS! KOMILIEKTOM
paboThI

CHeIMaTu3uPOBAHHON MeOeH U
KoMnbroTepami ¢ gocrynoM B OUOC.

* - ayIUTOpHS AJIsl CAMOCTOSTENIbHOM padoThl 00yyaroniuxcs ykaspiaercs OBA3ATEJIBHO!

7. YYEBHO-METO/JUYECKOE 1 UHO®OOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJINHBI

Ocnoenas numepamypa:

1. Nihed Ben Halima, Author. Recent Developments in Plant Biotechnology: Progress in
Lipidomics and Proteomics / Nihed Ben Halima, Author. - Cambridge Scholars Publishing,
2019.

2. IlpoTeomuka ¢ ocHOBaMU OEIIKOBOM MHXKEHEPHUH : yueOHO-MeToanueckoe mocooue / H.
B. I'pomosa, B. B. PesuHn, 3. C. PeBuna, C. W. [Tunses. — Capanck : MI'Y um. H.IIL. Orapesa,
2021. — 156 c. — ISBN 978-5-7103-4129-2. — TeKcT : 37eKTpOHHBIH // JIaHb : 3JIEKTPOHHO-
o6ubnmuoreunas cucrema. — URL: https://e.lanbook.com/book/311660 (nara obparenusi:
18.03.2025). — Pexum qocTyIa: ajIs aBTOPHU3. TOIb30BaTEIIEH.

3. Meronuka MeTab0JI0MHOI0 aHaJN3a CEIbCKOX03HCTBEHHBIX PACTCHHIA: y4eOHO-
meroandeckoe nmocodue / M.C. I'nuc, B.K. I'muac, C.M. Motsinesa [u ap.]. - DIeKTpOHHbBIE
TCKCTOBBIC JAHHBIC.




- M. : PY]JIH, 2018. - 51 c. : un. - ISBN 978-5-209-09052-6

Lononnumenvnasn numepamypa:

1. buorenHes pacTUTENBbHBIX BOJIOKOH : MOHOTpadwus / [Tox pen. T.A.T'opmikoBoii. - M. :
Hayxka, 2009. - 264 c. : ui.

2. Epmos 10. A. OCHOBBI MOJIEKYIISIPHON TUArHOCTUKU. MeTaboaoMuKka: Y4eOHHUK IS
CTYACHTOB OMOJOrMYECKUX U MeauIUHCKUX (hakynbreToB / FO.A. Epmios. - M. : [DOTAP-
Memna, 2016. - 331 ¢
Pecypcwi ungopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmepunemy»:

1. ObC PYIH u croponnue 9bC, Kk KOTOPBIM CTYA€HTHI YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHUH 3aKJIIOYEHHBIX JOTOBOPOB

- DnekTpoHHO-0mOmoTeunas cucrema PYJIH — ObC PY JIH
http://lib.rudn.ru/MegaPro/Web

- OBC «YHuBepcuteTckas 6ubianoreka onnan» http://www.biblioclub.ru

- OBC IOpaiit http://www.biblio-online.ru

- OBC «KoncynbraHT cTyfeHTa» www.studentlibrary.ru

- OBC «Tpounkuiit mocT»

2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI

- DJICKTPOHHBIN (YOH/T TPABOBON ¥ HOPMATUBHO-TEXHUICCKOU JJOKYMEHTAITUU
http://docs.cntd.ru/

- mouckoBas cuctema Suaekc https://www.yandex.ru/

- nouckoBas cucrema Google https://www.google.ru/

- pedeparuBHas 6a3a ganabeix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuansi 05 CAMOCMOAMENbHOU pabomvl 00Y4AOWUXCA NPU
0C80eHUU OUCYUNTUHBL/MOOYIA™:

1. Kypc nexuuit no qucuuniuse «PactutenbHas NIpoTeoOMHUKa U METa00JIOMHUKA.

* - Bce y4eOHO-METOAMYECKHE MaTepUalIbl Ul CaMOCTOATENBHON paboThl 00ydaroImuxcs
pasMelarTcs B COOTBETCTBUU C JIEHCTBYIOIIUM NMOPAIKOM Ha cTpaHule auciuninasl B TYHUC!

8. OIEHOYHBIE MATEPUAJIbI U BAJUIBHO-PEUTUHI OBAS CUCTEMA
OIEHUBAHUSA VYPOBHA C®OPMUPOBAHHOCTH KOMIIETEHIUU 11O
JUCIUIIVIMHE

OneHouHble MaTepuanbl U OaUIbHO-pEHTHHIOBas cUcTeMa® OLEHUBAHUSA YPOBHS
c(OpMUPOBAHHOCTH KOMMETEHIMHA (YaCTH KOMIIETEHLIMH) MO UTOraM OCBOEHUS JIHCHUIUIMHBI
«PactutenbHass mporeoMuKka U MeTabOJIOMUKa» MpezcTaBieHbl B IIpuinokeHnn K HacTosmien
Paboueil nporpamme ITUCHUTUIMHBI.

* - OM u BPC dopmupyroTcst Ha OCHOBaHUHU TPpeOOBaHUI COOTBETCTBYIOIIETO
JIOKaJIbHOr0 HOpMatuBHOro akta PY JTH.



PABPABOTYMUK:
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arpoOMOTEXHOIOTUYECKOTO

JIeTIapTaMEHTA Kesumana I1.
Jonoxcnocms, BYIT Tloonuce Damunus 1. 0.
PYKOBOJ/JUTEJIb BYII:
HupekTop
arpoOMOTEXHOJIOTHIECKOTO
JiemapTaMeHTa IIaknna Enena Hukomaesna
Honocnocmo BYIT Ioonuce Damunus U.0.

PYKOBOJIUTEJIb OII BO:

JlomeHT
arpoOMOTEXHOIOTHIECKOTO Kopnauxuit Cepreit
JlerapTaMeHTa ApxkaabeBud
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