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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

HucuuiuinHa  «CoBpeMeHHast MOJEKyJspHas OHOJOrMs» BXOAUT B IPOTrpaMMy
MarucTparypsl «buoxumuueckue TEXHOJOTMU U HAHOTEXHOJIOrMW» 10 HampasiieHuio 04.04.01
«Xumus» 1 u3ydaercs Bo 2 cemectpe 1 kypca. ducnummmnay peanusyer Kadenpa dbapmanum u
OouotexHoioruu. JlMCUMIUIMHA COCTOUT W3 5 pa3znenoB M 15 TeM M HampaBiieHa Ha HM3y4YCHHE
(GyHIaMEHTaJIbHBIX U IPUKIIQJHBIX aCIIEKTOB COBPEMEHHON MOJIEKYJISIpPHONH OMOJIOTHH.

Lenbt0 OCBOCHUS AUCHUILTUHBI ABISICTCS (POPMUPOBAHUE Y CTYJIEHTOB MPO(ecCHOHAIBHBIX
KOMIIETEHIIMM B 00JAaCTH MOJIEKYJISIpHOM OHOJIOTHM: MOHMMAHUS MOJIEKYJISIPHBIX MEXaHHU3MOB
XpaHEeHHUs1, Iepeiadl U peaTn3aluy TeHEeTHUECKOW WH(POPMAINY, PEryJIsaLUN dKCIPECCUN TeHOB,
MOJICKYJIIPHBIX ~OCHOB  KJIETOYHBIX IIPOLIECCOB, a TaKXe IPUMEHEHHUs MOJIEKYJISIPHO-
OMOJIOTUYECKUX TEXHOJIOTUH B OMOXMMHH, HAHOTEXHOJIOTUAX U (hapMaIieBTHKE

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUIIVIMHbI

OcBoenue guctuiuinHbl «COBpeMEHHasi MOJIEKyJisipHass OWOJIOTHs» HaIpaBJIEHO Ha
(dopmupoBaHue y 00yUaroIuXCcs CIEAYIOUIMX KOMIIETeHIUH (YaCcTH KOMITETeHIIUMN):

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00V4arOWuxcs npu 0c60eHuu
OUCYUNTUHDBL (Pe3YTbmambl 0C80EHUS OUCYUNTIUHDL)

HHZ[HKaTOp]:I JAOCTHIKCHHUS KOMIIETCHIIMHA

Hugp Komnerenuus N
(B paMKax JaHHOH THCUUTUIMHEI)

CnocoGeH Ha OCHOBE
KPUTHYECKOTO aHAIN3a
pe3yabraroB HUP u HUOKP
OLICHUBATh MEPCHEKTHBBI UX
IK-3 MIPAKTUYIECKOTO MPUMEHEHUS U
MIPOAOIDKEHNS PaboT B
BBIOpaHHOW 00JIACTH XMMUH,
XUMHUYECKOH TEXHOJIOTUH HITH
CMEXKHBIX C XUMHUEM HayKax

[TK-3.2 OnieHuBaeT pUCK BHEJPEHUST HOBBIX TEXHOJIOTUH U
OMOTEXHOJIOTHIA. ;

CrniocoGeH orpenensTh CrocoObl,
METO/IbI ¥ CPECTBA PELICHHS
T1IK-4 TEXHOJIOTHMYECKUX 3a/1a4 B
BEIOpaHHOW 00JACTH XUMHHU
(XuMITYeCKON TEXHOJIOTHH)

[IK-4.1 Uccnenyer ”HHOBaLIMOHHBIE TEXHOJIOIMH MTPOU3BOJCTBA B
MIPEIMETHOM O0JIACTH.;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Hucuumnnuaa «CoBpeMeHHass MOJEKYJsipHass OWOJIOTHUS» OTHOCHUTCA K OJIOKY TO BBIOOpY
0JI0ka 00pa30BaTEIILHON MPOTPAMMBI BBICIIIETO 00Pa30BaHUA.

B pamkax o00pa3oBaTelbHOM MPOrpaMMbI BBICHIETO O0Pa30BaHUS OOYYAIOIIMECS TaKKe
OCBaWBAaIOT JIPYIM€ JWCHUIUIMHBI ~W/WIA  TPAKTUKH, CIIOCOOCTBYIOIIUE  JIOCTHXKCHHUIO
SaHHaHI/IpOBaHHI)IX pe3y.]'H)TaTOB OCBOCHUIA JUCHUITIINHBI ((COBpeMeHHafI MOJ'IeKy.]'ISIpHaSI
OMOJIOTHI».

Tabnuya 3.1. Ilepeuenv komnonenmos OII BO, cnocobcmeyrouux 00CmudiceHuro
3aNIGHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHDBL

IIpeamecTBylomnme Ilocaenywomue
HIngp Hanvenosanue HHCEHI:'IHHHLI7MOI;[lyHﬂ, nncunnnniil/nl;lonyﬂn,
KOMIIETeHIIUH . *
NPaKTUKH NPAKTHKH
K-3 CrocoOeH Ha OCHOBE OcHOBBI (hapMaKoJIOTHHY; IIpenumninomMHas nNpaKkTHKa;
KPUTHYECKOTO aHAJIM3a broxumuueckue TEXHOIOTUH OcHoBBI OHOMH(DOPMATHKY;




IIpenmecTBylommue ocaenyromue
g Haumenosanue IIHCEI/::[JIPIHBI/YMOILIII JIH nncunnnni?lil/ﬁlon JIH
P KOMIIeTeH ! * Yo, X you,
NMPaKTHKHU NMPaKTHKHU
pesyapratoB HUP n MOJYYCHUST OUOJIOTHUCCKU
HHOKP onenuBath aKTUBHBIX COCIUHCHMI;
MEPCTIEKTUBBI UX
MPaKTUUECKOr0 MPUMEHEHUS
1 TIPOJOJIKEHHs padoT B
BEIOpaHHOW 00JNIACTH XMMUH,
XUMHUUYECKON TEXHOJOTUN
WM CMEXHBIX C XUMHUEHN
HayKax
Banupamnus npoueccos
MIPOU3BOJICTBA JIEKAPCTBEHHBIX
CnocobeH onpenensiTh
MpenapaTos,;
CHoCOOBI, METOIBI U buoxumuueckrue TeXHOJIOTHH
Pa3paboTtka u peructparius
CpeICTBa PEIICHUS MOJTy4eHHUs1 OMOJIOTHUECKU
[1IK-4 JICKapCTBEHHBIX [IPENAPATOB;

TEXHOJIOTUYECKHX 3a71a4 B
BBIOpaHHOW 00JIaCTH XMMUH
(XuMHUYECKON TEXHOIOTHN)

aKTUBHBIX COCIUHCHMI;

OcHOBBI (hapMaIeBTHYCCKON
TEXHOJIOTHH U
HAHOTEXHOJIOTUH;

* - 3aMONHSACTCS B COOTBETCTBUH ¢ MaTpuieii kommnerenuii u CYII OI1 BO
** - 3NIeKTUBHBIC TUCIUIUIMHEI /TIPAKTHKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

OO01mmas TpyA0eMKOCTh TUCHUTUTHHBI « COBpEeMEHHAsI MOJICKYJIIpHasi OMOJIOTHS» COCTABIISIET «3» 3a4CTHBIC CTUHUIIBL.
Tabauya 4.1. Buowvl yuebHolt pabomvi no nepuooam 0C80eHUs 00pA308AMENbHOU NPOSPAMMbL 8bICULIE20 00PA308aAHUL Ol OYHOU Gopmbl
00yuenus.

Buja yue6Hoii padoThI BCEI'O, ak.u. CEMeczT pCBD)
Konumaxmmnas paboma, ax.u. 54 54
Jlekimu (JIK) 18 18
JlaGopartopusie pabotsl (JIP) 0 0
IMpaktuueckue/cemunapckue 3ansatus (C3) 36 36
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 45 45
Koumponw (sx3amen/3auem c oyenkou), ax.u. 9 9
OO01Iasi TPYT0EMKOCTh THCIHILTAHBI aK.v. 108 108
3a4.el. 3 3

OOm1ast TPyA0EMKOCTh AUCHUILTHHBI « COBpeMEHHAast MOJICKYJISIpHAst OMOJIOTHSD) COCTABISIET «3)» 3a4ETHBIC €ANHUIIBL.
Tabnuya 4.2. Budwvl yuebHoti pabomul no nepuodam 0c8oeHus 06pa308amenbHol NPOePaAMMbL 8blCUIe20 00PA308aHUsL OJIsL OYHO-3A0UHOU opMbl
00yueHusl.

Bupa yue6Hoii padoThI BCEIO, ak.u. CeMec3T PCED
Konumaxmmnas paboma, ax.u. 36 36
Jlekimu (JIK) 18 18
JlaGoparopusie pabotsl (JIP) 0 0
IMpaktuueckue/cemunapckue 3austust (C3) 18 18
Camocmosmenvhas paboma 0by4arowuxcs, ax.u. 63 63
Koumponw (sx3amen/3auem c oyenkou), ax.u. 9 9
OO01IAasi TPYA0EMKOCTh THCIHILTAHBI aK.v. 108 108
3a4.el. 3 3




5. COAEP) KAHUE JUCIUAIIJIMHbI

Tabnuya 5. 1. Coodepoicarue oucyuniunsl (MoOyis) no udam y4eOHou pabomol

Bun
Homep HaumenoBanmue pasgeia .
HaumeHoBaHmne TeMbI Copep:xanue TeMbl y4eOHoi
pasaeia AUCHHILTHHBI %
padoThI
XUMIYECKoe CTPOCHUE Je30KCHHYKIICoTHHOB. CTPYKTypa ABOHHOM
crupanu JJHK: mogens Yorcona—Kpuxa, A-, B-, Z-dpopmsr.
Cynepcnupanuzauusa JJHK; Tononzomepaspl. Opranuzanus
XpOMAaTHHA B DYKapHOTHYECKON KIETKE: HYKIEOCOMBI
1.1 |Crpykrypa u permmmkanus JHK P yKap Y ’ JIK, C3
xpoMmatuHOBEIe foMeHHI (TAD). MexaHu3M perinKaIim:
perunkatuBHas Buika, JIHK-nonmumepasa, npaiimasa, nurasa.
Pa3znnuus npoxapMoTU4ECKON U 3yKapHOTUYECKOH PEILIMKALIUN.
TesioMepsl U TenoMepasa.
PHK-nonuMepassl IpoKapuoOT U SYKAPHOT: CTPYKTYpa U MEXaHU3M.
IIpoMOTOpHBIE 311EMEHTBI, YHXAHCEPHL, caillieHcephl. Hunnanus
MounexynsapHble OCHOBBI P p i PEL, p tanns,
Paznen 1 3JOHTaIMs, TepMUHALUA TpaHckpunuuu. [Iponeccunr npe-MPHK
XpaHEeHHUs U Iepegadn 1.2  |Tpauckpunuus u npoueccuar PHK JIK, C3

JYKapHoT: 5'-K3MUpoBaHue, 3'-MoJuaiCHUITUPOBAHUE, CIITIACHHT.
Cmnaiicocoma, anbTepHaTUBHBIN crutaiicudr. Hekogupytromue PHK:
pPHK, TPHK, MmuPHK, mHnPHK — knaccudukanms 1 QyHKIHH.

I'eHeTHUeCcKUit KOA: CBOMCTBA (BBIPOKICHHOCTD, YHHBEPCATEHOCTD,
OITHO3HAYHOCTE). CTPyKTypa puOOCOM MPOKAPUOT U SYKAPHOT.
OtaInbl TpaHCISLUMU: UHULUALMS, JI0HTauus, TepMutanus. TPHK u
1.3 Tpancnsaus 1 OEIKOBEIN CHHTE3 amuHoaunia-TPHK-cunreraspl. IlocT-TpaHcisinoHHbIe JIK, C3
Moaudukau: pochoprrpoBaHUe, TITUKO3WINPOBAHNE,
yOUKBUTHHUPOBaHUE. MOJIEKYIISIPHBIE MATIEPOHBI U (HOJITUHT
0enKoB. Y OUKBUTHH-TIPOTEACOMHAS ICTPaJaIIHsl.

OnepoHHBIN MPUHIMIT Y IPOKApUOT: lac-onepoH (HeraTuBHas
perymsmus), trp-onepoH (MO3UTHUBHAS peryJsius). Perymsmus y
9YKapHOT: IIUC- U TPAHC-IEHCTBYIOIINE 3JIEMEHTHI.
TpanckpunIoHHbIe (haKTOPHI: JOMEHHas CTpyKTypa, JJHK- JIK, C3
CBS3BIBAIOLIUE JOMEHBI. MeANaTOPHBINA U XPOMATHH-
pemonenupyromue komriekesl (SWI/SNF). Perynsims knetounoro
LUKJIA HA YPOBHE TPAHCKPHIIIIUH.

TpaHCKpUIILIMOHHAS PETYJIALUS y IPOKAPUOT U
9YKapHOT

2.1

Paznen 2 | Perynsmnus sxcnpeccuu reHoB

Mertmmposanue JJHK: JIHK-mernntpanchepassr, CpG-octpoBa,
POJb B UMIPUHTHHTE U OHKOTeHe3e. MoaudrKkauy rucTOHOB:
aleTUINPOBaHUE, METUIUPOBAHUE — KTUCTOHOBBIA KOI». JIK, C3
Onurenernyeckoe HacnenoBanue. PHK-unTepdepennns: mexanusm
nevictBust MUPHK, RISC-kommnekc. JITMHHBIE HEKOAUPYIOIINE

29 OnureHeTHyecKas peryJssuus 1
' Hekoaupytome PHK




Homep
pas3nesa

HaumenoBanmue pazaesna
JAUCHHILTAHBI

HaunmeHnoBaHue TeMbI

Copep:xaHue TeMbI

Bun
yueOHoit
padoThr*

PHK (naPHK) kak perynasTopsl 3Kkclpeccui. JMUTeHETHKA B
pa3paboTKe MPOTHBOONYXOJIEBBIX IIPENAPATOB.

2.3

MoekyJsIpHbIE MEXaHU3MBI KJIIETOYHOTO
LMKJIA ¥ alloNTo3a

Perynsuus kinerounoro mukia: nukiuabl, CDK, uarudutopsr CDK
(p21, p27). Konrponsasie Touku G1/S u G2/M. Onyxonessie
cympeccopsl: p53, Rb; onkorensr Ras, Myc. MosekysipHbie
MEXaHHU3MBI alloNTo3a: BHELUTHUN (pEeNTOPHEIN) U BHYTPEHHUH
(MuToXOHpUaNLHBIN) myTH. Kacmasel, 6enku cemeiictea Bel-2.
[IpoTrBOOMYXO0JIEBBIE MUILIEHHU HA YPOBHE PETYJIALNUU KIETOYHOTO
LUKJIA.

JIK, C3

Paznen 3

I'enom: cTpykrypa,
U3MCHYHUBOCTDb U
penaKTUpOBaHUE

3.1

Opranu3anys FTeHOMOB MPOKAPHOT U SYKapHUOT

CrpykTypHas OpraHu3anys reHoMa NPOKapHoT: HyKJIECOH],
TUIA3MHJIBI, MOOMITBHBIE 3JIEMEHTHL. | eHOM 3yKapHOT: KOANPYIOIIHE
1 HEKOIMPYIOIINE MTOCIEI0BATEIEHOCTH, ITIOBTOPHI. MOOHIbHBIE
JJIEMEHTHI: TPAHCIO30HBI, PETPOTPAHCIO30HbI. CpaBHUTEIbHAS
reHoMuka. ['eHoM MUTOXOHIpUI U XJopomnacToB. IIpoekt «I'eHoM
yenosekay 1 ENCODE.

JIK, C3

3.2

ITospexxnenns u penapanus JHK

Tuns! nospexaenuit JIHK: oxucnutenbHble, alKUIUPYIOIIHE,
paanaIioHHbIE, PEeIINKaIIMOHHbIe OMHOKH. CHCTEMBI penapanuy:
SKCIM3UOHHAs penapanus HykieoTunos (NER), penaparus
ocHoBanuit (BER), pemapanus HecniapeHHBIX ocHOBaHHNA (MMR).
Pemnaparust IByLIENIOYEUHBIX Pa3pbIBOB: TOMOJIOT HYHAS
pexomOunamus (HR), Heromonornunoe coefmHeHNE KOHIIOB
(NHEJ). MyTareHe3, KaHIIEpOTe€He3 M HeCTa0MIFHOCTh TeHOMA.

JIK, C3

3.3

CGKBGHHpOBaHI/IC 1 peAaKTUPOBAaHUEC TCHOMOB

Mertons! cekBerupoBanus JJHK: meron Canrepa, NGS (Illumina),
Ha”omopoBoe cekBeHupoBanue (Oxford Nanopore).
BronndopmaTnieckue KoHBeHeps! aHaTN3a TeHOMHBIX JIAHHBIX.
Texnonoruu penakrupoanusi resoma: ZFN, TALEN,
CRISPR/Cas9. Mexarnzm CRISPR/Cas9: monekynsipHasi OCHOBa,
run-PHK, off-target addextsl. PasHoBuaHOCTH crucTeM: base
editing, prime editing. TepaneBTrUeCcKHe MPUMEHECHHS.

JIK, C3

Paznen 4

MounekynspHas
OMOTEXHOJIOTHSI U
PEKOMOMHAHTHBIE
TEXHOJIOTHH

4.1

MonekynsipHOE KIIOHUPOBaHUE U
OKCIIPECCUOHHBIC CUCTEMBI

[IpUHIUIEI MONEKYJIAPHOTO KIIOHUPOBAHUS: PECTPHUKITHS,
JUTUpOBaHMe, TpaHchopManys. BeKTopsl: Tia3Muabl, GparMumsl,
KOCMH/IBI, BUPYCHBIE BEKTOPBI. DKCIPECCHOHHBIE CUCTEMBI:
npokapuotrueckue (E. coli), apoxokensie (P. pastoris), KieTku
mitexonutatomux (CHO, HEK293), 6akynoBupycHble.
OnruMuzanys KOJOHHOTO UCTIONb30BaHus. [lomydeHne
PEKOMOWHAHTHBIX OEJIKOB: MHCYJIMH, HHTEP(EPOHBL, (PaKTOphI

JIK, C3




Homep
pas3nesa

HaumenoBanmue pazaesna
JAUCHHILTAHBI

HaunmeHnoBaHue TeMbI

Copep:xaHue TeMbI

Bun
yueOHoit
padoThr*

CBEPTHIBAHUSL.

4.2

AHTHTEna 1 6o apMaleBTHIECKUE
npenaparsl

MounekymnspHas CTpykTypa anTurel: nomensl VH, VL, Fc;
M30TUIBL. TEeXHOIOTUHU MOTy4YeH!s] MOHOKIOHAIBHBIX aHTUTEN:
THOpUIOMHAsE TEXHOJIOTHS, (aroBbIi JUCIUICH, TPaHCTEHHBIE
MbIH. ['yMaHU3UpOBaHHbBIE U MOTHOCTHIO YEJIOBEUECKHUE aHTUTENA.
Kownstoratel antureno—iekapctso (ADC). bucnenududeckue
aHTHTeNa. PeryssiTopHsie TpeOOBaHMS K OHOIOTHIECKUM
npenapaTam.

JIK, C3

4.3

I'ennas Tepanurs U HYKJICUHOBBIC KUCJIIOTBI KaK
JICKapCTBa

Crpareruu reHHOH Teparuy: ex vivo | in vivo moaxonsl. BupycHsie
BEKTOPHI JOCTABKH: aJJlecHOaCCOIMUPOBaHHEIE (AAV),
JICHTUBUPYCHI, aICHOBUPYCH — CpaBHEHHE. HeBUPYCHBIE CHCTEMEI:
muraabie HaHo9acTup! (LNP), nommmeprsie Hocutemn. MPHK-
TEPaNeBTHKY U BaKIMHEI: IPHHIIAI, TPONU3BOICTBO, KIIMHUIECKOE
MpUMEHEeHHE. AHTHCMBICIIOBBIE OUTOHYKIIeoTUABI (ASO) 1
tepaneBTryeckue MUPHK. Knuanuecku o100peHHbIE TPOLYKTHI.

JIK, C3

Paznen 5

HanoOuoTexHoI0THS 1
MOJICKYJIAPHBIC MAIlIMHBI

51

OCHOBBI HAHOOMOTEXHOJIOTHU: OUOMOJICKYJIBI
KaK HaHOMaTePHaJIbI

TTonsTHE HAHOOMOTEXHOIOTMHU U HaHOMAacIITa0a B OMOJIOrUH.
Benku KaKk CTPyKTypHBIE HAHOMATEPHANIbI: KOJUIATEH, aKTHH,
TyOynuH, BUpycHble Kancuabl. JTHK-HaHOTEXHOIOTHH: IPHUHIIAIT
MOJIEKYJISIPHOTO y3HaBaHus st camocGopku. JIHK-opuramu:
KOHCTPYHPOBAHHUE JABYMEPHBIX U TPEXMEPHBIX HAHOCTPYKTYP.
[MpupoaHbIe GHOMOJIEKYIIAPHBIE CHCTEMBI ¢ HAHOPA3MEPHBIMH
(YHKIHOHAIBEHBIMH DJIEMEHTAMHU: PHOOCOMBI, IPOTEACOMBI,
PECTPUKTA3HL.

JIK, C3

52

ITpupoaHbie MOJIEKYIISIPHBIE MAIIUHBIL:
CTPYKTYpa ¥ MEXaHN3M

[onsTHE MONEKYIAPHON MAIIMHBI: TIPHHIUITEI TPEOOPa30BaHUs
XUMHYECKOH SHEPTHH B MeXaHH4YecKyro pabory. AT®-cunTaza:
ctpykrypa FOF1-koMIiekca, poTallMOHHBIA MEXaHU3M,
XEMHOCMOTHYECKOE CONpPsDKEHNE. MHUO3MH M KHHE3WH: MEXaHU3M
JBIDKEHUS 110 IUTOCKEJIETY, POJIb B BHYTPHUKIIETOYHOM TPAHCIIOPTE.
BaxtepuanbHBIN KTyTHK: MOJIEKYJISIPHOE YCTPOHCTBO U paboTa
MOJIEKYJIIPHOTO MOTOpa. Pubocoma kak MoJeKyJIsipHast MaIllMHA
TPAHCIALNHI: KOH(POPMAIMOHHBIE N3MEHEHHUS B IIMKJIC SJIOHTAIINH.

JIK, C3

5.3

HckyccTBEHHBIE MOJIEKYJISIPHBIE MAILlIMHBI 1
JIHK-HanOpOoOOTEHI

[TpuHIUIBI KOHCTPYUPOBAHUS HCKYCCTBEHHBIX MOJICKYJISIPHBIX
mamuH Ha ocHoBe JIHK u 6enxoB. [IHK-HaHOpOOOTHI: aapecHas
JIOCTaBKa JICKapCTB, YIPaBIsieMOE BBICBOOOXKIEHUE. ATIT aMephl Kak
MOJIEKYJISIpHBIE CEHCOpBbl. CHHTETUUECKUE MOJIEKYIIPHBIE
niepexutouareny Ha ocHose PHK-anramepoB u pubocBuTueii.

JIK, C3




Homep
pas3nesa

HaumenoBanmue pazaesna
JAUCHHILTAHBI

HaunmeHnoBaHue TeMbI

Copep:xaHue TeMbI

Bun
yueOHoit
padoThr*

BenkoBbie HHXEHEPHBIE KOHCTPYKIMH: IU3AiH HOBBIX (DEPMEHTOB
metogamu directed evolution u de novo protein design.
[epcrieKTHBBI MOJIEKYJIIPHBIX MAIIIHH B MEAUIMHE U
OMOTEXHOJIOTHU.

* - zanonHseTcs Toabko mo OUHOW dopme odyuenus: JIK — nexyuu; JIP — nabopamopnsie pabomul; C3 — npakmuueckue/ceMuHapcKue 3aHamusl.




6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Tun aynuropuu

OcHamenue ayiuropuu

CrnenuajJu3supoBaHHOe
yueOHOe/1abopaTopHOe
odopynoBanmue, [10 u
MaTepHaIbI 1JIs1 0CBOECHHSA
AUCHUTLITUHBI
(mpu HeOOXOAUMOCTH)

Aynuropus JUisi IPOBEICHUS 3aHATUI
JIEKIIMOHHOT'O THUIIA, OCHAIIICHHAS

Aynuropus nis
MPOBEJICHUS 3aHATUN
JIEKIIMOHHOTO THUIIA,
OCHAILIEHHAs] KOMIJIEKTOM
CHEeIHaAIN3UPOBAHHON
MeOenu; J0CKOH (3KpaHOM)
U TEXHUYECKUMU
CpelICTBaMU MYJIbTUMEANA

JlekroHHast KOMIUIEKTOM CHELMaIU3UPOBAHHON Mebenu; .
JIOCKOM (9KpPaHOM) U TEXHHYECKUMU Hpe:{eHTaHHH; .
. MynbTUMeAUHHBINA
CpeACTBaMHU MyJIbTUMEANA NPE3eHTalUM.
npoektop Everycom.
Hoyt0yx Lenovo Thinkpad
L530 Intel Core i3-
2370M_2.4GHz/DDR3 4
GB. O0OecrieyeH BBIXOI B
WHTEpHET.
Aypuropust 1
MPOBEJICHUS 3aHATUI
JIEKIIMOHHOT'O THIIA,
OCHAIIIEHHAs! KOMILJIEKTOM
AynuTopus Ui IpOBeIeHUs 3aHATUI CHelHaTU3UPOBAHHON
CEMHHApPCKOI'0 TUIa, PYIIOBbIX U MeOenu; J0CKON (3KpaHOM)
WH/IMBUYaIbHBIX KOHCYJbTAllU/, TEKYIIETO | U TEXHUYECKUMHU
Cemunapckas KOHTPOJISI i TPOMEKYTOYHOM aTTECTAIHH, CPEACTBAMH MyILTHMENNA
OCHAIlleHHasi KOMIUIEKTOM IPe3eHTaIHH.
CHelHaTM3UPOBaHHON MeOeIH U MynbTUMEAUINHBIN
TEXHUYECKUMHU CPEACTBaMH MYJIbTUMEINA npoektop Everycom.
MIPE3EHTALNMN. HoyTt6yk Lenovo Thinkpad
L530 Intel Core i3-
2370M_2.4GHz/DDR3 4
GB. O0OecrieueH BEIXOI B
WHTEpHET.
Aypuropust s
MPOBEJICHUS 3aHATUN
AynuTopHs Ui CaMOCTOSTENIbHOW PaboThI JIEKIIMOHHOT'O THIIA,
Tins oOydJaronuxcs (MOXeT HCMONB30BATLCA U1 | OCHAIIEHHAS KOMILIEKTOM
., | IpOBEIEHUs] CEMUHAPCKUX 3aHATHH 1 CHelHaTU3UPOBAHHOM
CaMOCTOSITEIIEHOM . 9
paboTI KOHCYJIbTaIMi ), OCHAILIIEHHAs] KOMILJIEKTOM MeOenu; J0CKOH (3KpaHOM)

CTeLUANIN3UPOBAHHON MeOenu 1
KomnbroTepamu ¢ goctynom B DUOC.

A TEXHUYECKUMH
CpeACTBaAMU MYJIbTUMEINA
IIPE3EHTALAMN.
MynbTUMeIUHHBIN




npoekrop Everycom.
Hoytbyk Lenovo Thinkpad
L530 Intel Core i3-
2370M_2.4GHz/DDR3 4
GB. O0OecrieyeH BBIXOJI B
WHTEPHET.

* - ayauTOpHs U CAaMOCTOSATENFHON paboThl oOydatronixcs ykaspBaercss OBA3ATEJIBHO!

7.  YYEBHO-METOJUYECKOE 1 HH®POPMALIMOHHOE OBECIIEYEHHUE
JUCHHUITJIMHBI

Ocnoenas numepamypa:

1. Kpebce, . I'enst mo JIstouny : yae6noe nocoodue / JI. Kpeoe, 3. IN'ompmreiin, C.
Kunmnatpuk. — 6-e uzn. — Mocksa : Jlaboparopus 3uanuit, 2026. — 922 c¢. — ISBN 978-5-
93208-506-6. — Tekcrt : aneKkTpoHHBIN // JIaHb : 3neKTpoHHO-0MOMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/512075

2. Yotrcon Jx. Monekynsipuas 6uonorus resa : B 2 T. / JIx. Yotcon [u ap.]. — Mockaa :
JlaGopartopus 3uanui, 2019. — ISBN 978-5-00101-151-2.

Jononnumenvnasn numepamypa:

1. ITomoBa, JI. M. CoBpeMeHHbIE acIeKThl OMOHAHOTEXHOJIOTHH : yuebHoe nmocodue / JI.
M. IlonoBa, E. b. Aponoga, 1O. I'. bazapnoBa. — Caunkrt-IleTepOypr : CIIOI'TIY, 2022. — 150 c.
— ISBN 978-5-7422-7821-4. — TekcT : 2eKTpOoHHBIH // JIaHb : 27IeKTpOHHO-OMOINOTeUHAS
cucrema. — URL.: https://e.lanbook.com/book/317642

2. CoBpeMEHHbBIE METOIbI CEIEKIUH : MMPAKTUYECKOE PYKOBOACTBO MO J1a00OPATOPHBIM
MeTOJIaM aHalm3a MeTabonutoB pacrenui : [16+] / E. B. Pomanoga, I1. Kesumana, A. 1.
Mapaxosa [u np.]. — Mocksa : [lupexr-Menna, 2024. — 92 c.

3. Cy66otuna, T. H. MonekynspHas OMoi0rus U reHHast uH>keHepus : npaktukym / T. H.
Cy066otuHna, I1. A. Hukonaesa, A. E. Xapcekuna. - Kpacnospck : Cu0. penep. yu-1, 2018. - 60 c.
- ISBN 978-5-7638-3857-2. - Tekcr : anekrponnsiit. - URL:
https://znanium.com/catalog/product/1032111
Pecypcuvl ungpopmayuonno-menekommynuxayuonnou cemu « nmepnemy:

1. ObC PY1H u croponnne ObC, Kk KOTOPBIM CTyI€HTHl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHMH 3aKJIFOYCHHBIX JIOTOBOPOB

- DnexkTpoHHO-6ubmoTeunas cuctema PY/IH — 9bC PYIH
https://mega.rudn.ru/MegaPro/Web

- OBC «YHuBepcurerckas Oubnuorexa onnain» http://www.biblioclub.ru

- OBC «lOpaiit» http://www.biblio-online.ru

- OBC «Koncynbrant ctyaenray www.studentlibrary.ru

- OBC «3nannym» https://znanium.ru/

2. ba3bl TaHHBIX U TTOUCKOBBIE CUCTEMBI

- Sage https://journals.sagepub.com/

- Springer Nature Link https://link.springer.com/

- Wiley Journal Database https://onlinelibrary.wiley.com/

- Hayxometpuueckas 6a3a nanusix Lens.org https://www.lens.org
Yuebno-memoouueckue mamepuanvt 051 cCAamocmosamenbHou pabomuvl 0OYUaAOWUXCSL NPU
0CB8OEHUU OUCYUNTUHBL/MOOYIA*:

1. Kypc nexuuit no qucuuminuse « CoBpeMeHHasi MOJIeKyJIsipHasi OnoJIOTHsI».

* - Bce yueOHO-METOIMYECKUE MATePUAIIbI IJII CAMOCTOSITEIHLHON pabOThl 00YUYaOIIUXCS
pa3MeIaTCcs B COOTBETCTBUHU € ACHCTBYIOLIUM NOPsAKOM Ha cTpaHule aucuuiuiiasl B TYHUC!
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PA3BPABOTYMUK:

JoueHT Kesumana [Tapdo
Jonoxcnocmo, BYIT Tloonuce Damunus 1. 0.
PYKOBOJUTEJIb BYII:
Jonoscnocmo BYIT Tloonuce Damunus U.0.
PYKOBOJIUTEJD OII BO:
Pomammenko Bukropust
I[I/IpeKTOp AHCKC&H,Z[pOBHa
Honoxcnocmo, BYIT Tloonuce Damunus 1. 0.
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