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1. EJIb OCBOEHMA JUCIIUITJIMHbI

Jucuumimza «OneHka 0€301acHOCTH MPOAYKIIMM HAaHOMHIYCTPUM» BXOAUT B IPOTrpamMmy
MaructTparypol «bHoXuMUYeCKue TEXHOJIOTMM M HAHOTEXHOJIOrMu» 1o Hampaienuio 04.04.01
«Xumus» u uzydaercs Bo 2 cemectpe | xypca. Jucuummuny peanmusyer Kadenpa dapmanuu u
OouorexHonoruu. JlucuuianHa cOCTOUT U3 9 pasfenoB W 9 TeM U HampaBjieHa Ha H3y4eHUE
CIOCOOOB M BO3MOKHOCTEH CHIKEHUS! PUCKOB MHHOBAIIMOHHOM MPOAYKIIUM HAHOWHAYCTPHH IJIS
3JI0pOBbS YEJIOBEKA M OKPY’KaIOIIEH Cpebl.

Llenpt0 OCBOCHMS NUCHUIUIAHBI SIBISICTCS  SIBJISETCS. OCBOGHHE CTYACHTAaMH CIOCOOOB U
BO3MOXXHOCTEH CHM)KEHHS PUCKOB WHHOBAIIMOHHOW MPOAYKIMHM HAHOMHAYCTPUHU VIS 3J0POBbS
YeJIOBEKA U OKPYKAIOILEH CpeJIbl.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA JUCHUIIVIMHbI

OcBoenne aucrumuinHbl «OneHka 0e30MacHOCTH MPOAYKINU HAaHOMHIYCTPHHY HAIPABICHO
Ha GOpMUPOBAHUE Yy 00YUAIOIIUXCS CIEAYIOIUX KOMIIETEHIIUH (YaCTH KOMITETEHITH):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvix y 00yHarOWUXcs npu O0CE0eHUU
OUCYUNTUHDBL (De3YIbMaAmMbl 0C80EHUS OUCYUNTUHDL)

HNHankaTopbl 0CTHKEHHS KOMIIETEHIINI

Hugp Komnerenuus o
(B pamMKax JaHHOW IHCIUILIIHEI)

[IK-2.1 KonTponupyer onpeaeneHus
(PU3UKO-XUMUYECKUX U TEXHOJIOTHIECKUX
XapaKTEePUCTHK MOJENBHBIX U J1a00PaTOPHBIX
00pa3IoB, MOTYYEHHBIX CyOCTaHINI 1
KOMIIO3HITHH;

CmocobeH pa3zpabaThIBaTh U
YCOBEPIICHCTBOBATH PELENTYPY U
TEXHOJIOTUH TTOJTYICHHUS
KOMIIO3HLIMHA 1 MaTepHAIIOB.

IK-2

CrnocoGeH Ha OCHOBE
KPUTHYIECKOTO aHaNIH3a
pesynbratoB HUP u HUOKP
OLICHUBATH MCPCHEKTUBLI UX
IK-3 MPAKTUYECKOI0 MPUMEHEHUS K
MIPOAOIDKEHNS PaboT B
BBIOpaHHOW 00JIACTH XMMUH,
XMMHUYECKOI TEXHOJIOTHH HITN
CMEXHBIX ¢ XUMHEH HayKax

[TK-3.2 . OueHrBaeT pucK BHEAPEHUS HOBBIX
TEXHOJIOTUI 1 OMOTEXHOJIOTHH. ;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Hucuumnuaa «OrneHka 0e30MacHOCTH MPOAYKIIMU HAHOMHAYCTPUHUY» OTHOCUTCS K YacTH,
dhopmMupyeMoil ydaCTHUKaMH 00pa30BaTENIbHBIX OTHOIICHHM Oyioka 1 «IMCHUIUIMHBI (MOIYIIH)»
00pa30BaTeNbHON MPOTrpaMMBbI BBICIIIETO 0Opa30BaHHUS.

B pamkax oOpa3oBaresbHOM HporpaMMbl BbICHIEr0 0Opa30BaHUS OOydarolIMecs TakKe
OCBaMBalOT JApyrue JUCHUIUIMHBI W/MIUM  TPAKTHKH, CHOCOOCTBYIOIIME  JIOCTHIKEHUIO
3aIlJIAaHUPOBAaHHBIX PE3YyJbTaTOB OCBOEHHUS TUCHMIUIMHBI «OlleHKa 0e30MacHOCTH MPOAYKLIUU
HAaHOMHTyCTPHI.

Tabauya 3.1. Ilepeuenv xomnonenmos OI1 BO, cnocobcmsyrouux 00CMUNICeHUIO
3anIaHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHDBL

IIpexmecTByOmme IMocaenyrommme
HIngp Hanwenosanue uncﬁnI:mnHBJMOI)IJIme, uncunnnnl:lilll:auonynﬂ,
KOMIIETEHIN U . .
NMPAKTHKH MPAKTHKH
K-2 CrnocoOeH pa3pabaThIBaTh U DU3UKO-XUMHUYECKUE METOIbI Axmyanvubie 3a0auu
YCOBEPIIICHCTBOBATH aHan3a, CcO8peMeHHOU Xumuu™*;




IIpenmecrByromue Hocnexyromue
Mud Haumenosanue HHCE.)[HI:IHHHLJ,MOI;[I JIH nncunnnnl}llil/;auoz[ JIH
P KOMIIEeTeHIHH . o, . o,
MPaKTHKHU NPaAKTHKH
peLenTypy 1 TEXHOJIOTHH Broxumuueckne TeXHOIOTHU Tpumenenue norumepos 6
MOTy4eHHSI KOMIIO3UINHN U noxydeHus oac; OUOMEOUYUHCKOU MEXHON02UU
MaTepHaJoB. OCHOBBI QUTOXVMHUU U TEXHOJIOTHH | U HAHOMeXHOIo2uu*™,
¢uronpenapaTos; broananurnaeckue
HCCIICIOBAHUA B pa3paboTKe,
perucTpaiyy 1 KOHTpoJIe
000pOTa JIeKapCTBEHHBIX
CPE/CTB;
Oxpana 06vexmog
UHMENNIeKMY AIbHOU
CrnocoOeH Ha OCHOBE
cobcmeenHocmi;
KPUTHUYECKOTO aHAIN3a
Bsedenue 6 cogpemennyio
pesynbratoB HUP u sk
ouonocuro **;
HUOKP onenusath .
Introduction to
MEPCTIEKTHBBI UX . e
HanoTtexHONMOTMM B MEAULIHE; Bioinformatics**;
IK-3 MIPAKTUYECKOI0 IPUMEHEHUS

U TIPOJOJIKEHUs padoT B
BBIOpaHHO 00JIaCTH XUMUH,
XUMHYECKOM TEXHOJOTUHU
WIIM CMEKHBIX ¢ XUMUEH
HayKax

Axmyanvuvie 3a0auu
co8pemenHOU Xumuu*>;
Ipumenenue nonumepos 6
OUOMEOUYUHCKOT MEXHONIO2UL
U HAHOMeEXHOA02UU **;
IIpeoounnomnan npaxmuxa;

* - 3aMONIHACTCS B COOTBETCTBUM ¢ MaTpuuei komnereniuii u CYII OII BO

** - 3NIeKTUBHBIC TUCIUIUIMHEI /TIPAKTHKH




4. OFbEM JUCHUILIVMHBI U BUJIbI YYEBHOM PABOTHI

OOm1ast TPyA0EMKOCTh AUCHUILTHHBI «OTeHKa 0€301MaCHOCTH MPOYKIIMYA HAHOMHILYCTPUM» COCTABIISIET «3) 3a4STHBIC €MHUIIBL.
Tabnuya 4.1. Buowl yuebHOU pabomvl no nepuooam 0cC80eHUsi 00paA308amenbHOlU NPOSPAMMbL 8blCUIC20 00pA308aHUsL Ol OYHOU (HOpPMbL
0OyueHusl.

Buja yueOHoii padoThl BCETIO, ak.u. CeMec2T pCED)
Koumaxmmnas paboma, ax.u. 54 54
Jlexrun (JIK) 18 18
Jlabopartopusie pabotsl (JIP) 18 18
IMpaktryeckue/cemunapckue 3ansatus (C3) 18 18
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 27 27
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 27 27
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 108 108
3a4.e/1. 3 3

OO61as TpyA0eMKOCTh TUCHUIUTHHBI «OlleHKa 0€30MacHOCTH MPOAYKIIUU HAHOUHIYCTPUM) COCTABIISET «3) 3a4ETHBIC €IUHUIIBI.
Tabnuya 4.2. Budwvl yuebnoti pabomul no nepuodam 0c80eHUst 00paA308amenbHOl NPOSPAMMbL 8bICULC20 0OPA308AHUSL ]I OYHO-3A0YHOU (hopmbl
00yuenus.

Bupg yueoHoii padoThI BCETO, ak.u. CeMeczT p(er)
Koumaxmmnas paboma, ax.u. 48 48
Jlexun (JIK) 16 16
Jlabopartopusie pabotsi (JIP) 16 16
IMpaktuyeckue/cemunapckue 3anstus (C3) 16 16
Camocmosmenvras paboma 00y4arOwuxcs, ax.u. 69 69
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 27 27
OO0mas TPYI0eMKOCTh THCIHHILTAHBI aK.4. 144 144
3a4.el. 4 4




5. COAEPKAHUE JUCIUITVINHBI

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

Bun
Homep | HammeHnoBaHue pasnena .
Conep:xanue pasaesa (TeMbl) yueOHOM
pasaena AACHHILTAHBI .
padoThI
Knaccugukarys METo10B UCCIICTOBAHUS
MPOAYKIIUK HAHOUHAYCTpHUH. McTopus pa3BUTHS
Knaccudukarus MeTo10B POZLYKIL AyeTp P P
MeTo/10B. buonornueckue, XuMU4ecKue,
HCCIICIOBAHUS MTPOAYKITUH
WHCTPYMEHTAJIBHBIC METO/IbI. [[pUHIIUIIBI
Paznen 1 |HaHOMHAYCTpHH. 11 JIK, JIP
OpraHu3aIiK JTa00PaTOPUH. DTalbl BHITOTHCHUS
[IpuHIMIEI OpraHu3aun
aHam3a: mpooootdop,
nabopaTopum.
poOONOATOTOBKA, IPOBEICHHE aHaH3a, 00paboTka
pe3yIBTaTOB aHAIN3A.
CriekTpaibHbIE METOIBI B HCCIIEOBAHUH OCIIKOB.
UK-cnekrpockonus, Y®- criekTpockonus,
CriekTpaibHbIE METOMHI B (hryopecueHTHAs CIEKTPOCKOIHS,
HCCIICIOBAaHUU (iryopecieHTHbIE METKH. XHUPONTHICCKAE METOIBI TIK. JIP
Paznen 2 |6enkoB. XuponTudyeckue 21 aHanu3a OCJIKOB, HYKJIGWMHOBBIX KUCIOT. Jucnepcust C’3 ’
METO/IbI aHAIH3a OCIIKOB, ONTUYECKOTO BPAIICHHsI, KPYrOBOM
HYKJIEMHOBBIX KHCIIOT. nuxpousM. Mcnonbp3oBaHue NpueMoB
OMOMH(OPMATHKH B ONPEEICHUN BTOPUYHON
CTPYKTYPBI OCJIKOB.
Omnpenenenne MUKPOOUOIOTUYECKON YUCTOTHI
MIPerapaToB, CTEPIIIBHOCTH OaKTepHATBEHBIX
Onpenenenue
. SHIOTOKCHHOB.  OcHOBHI MeTo0B. [TommmepasHo-
MHUKPOOHOIIOTHIECKOH JIK, JIP,
Paszmen 3 3.1 nenHas peakuus ([1L[P) anann3 HyKIIEHHOBBIX
YUCTOTHI MIPENApaToB. C3
kucioT. OcHoBBI MeTona. Mcnonp3oBanue I11[P
TP anamu3
aHaM3a B KOHTPOJIE KayecTBa
OnodapMaIeBTUIecKOi MPOIYKINH.
Omnpenernenne MOJIEKYIISIPHO-MaCCOBOTO
pacnpeneneHuss MaKpoOMOJIEKYJI c
UCIIONIb30BaHKeM aj1ekTpodopesa. ['enp
anekTpodopes. UMmyHnoanekrodopes. biok
DnekrodopeTryecKue podop Y bop JIK, JIP,
Paznen 4 41 anerpodopes, M3o03mekTprudeckas POKyCHPOBKa.
METO/IbI HCCTIEI0BaHUS C3
D51ekTohOpPETHISCKIE METOIbI HCCIICIOBAHUSI
makpomodekyit. Kiaccubukarms Meton08. OCHOBBI
Y TIPUHIIHITEL PA3JIMYHBIX BHIIOB AIeKTpodopesa.
Kammnspaerii snektpodopes 0CHOBBI METOJIA.
. NMmyHOQEpMEHTHBIN aHATH3 B ONPEACTICHAN
NmmyHODepMeHTHBIH yuogep pea JIK, JIP,
Paznmen 5 AHATIS 51 TOUTHHHOCTH TpenapatoB. OCHOBEI METOAA. 3
HccrenoBanne hapMakOKHHETHKHU TIPEIAPaTOB.
PagmonsoromnHeie METOJIBI B
Paznen 6 | Pannon3oToIHbIE METOIBI 6.1 HCCIIEIOBAaHUHM MaKpPOMOJIEKYII. OCHOBBI JIK, JIP
MeToJ/1a. BBesieHre N30 TOMHBIX METOK.
Xpomarorpadudeckiue METOIbI B UCCIIEI0OBAHUN
MaKpoMoJieKyll. BricokoaddexTrBHas
JKUJIKOCTHas xpomarorpadus. ['azoBas
Xpomarorpaduueckue P pad
Pazgen 7 METOI 7.1 xpomarorpadus. DKCKIIIO3HMOHHAS JIK
xpomarorpadus. AbunHas xpomartorpadusi.
[lepcrieKTHUBBI pa3BUTHUS XpOMATOTrpahuIecKux
METOJIOB aHAJIH3a.
Muxpockomnusi. BHIsI 1 METOIbI MUKPOCKOITHH.
Onruryeckast MUKpockornus. OCHOBBI METOJIA.
O0paboTKa pe3ynbTaTOB MUKPOCKOITUMIECKHAX
Muxkpockonus. Buasl u P p o Y P JIK, JIP,
Paznen 8 8.1 HCCIICAOBAHUNA. DIEKTPOHHAS MUKPOCKOIIHS.
METO/IbI MUKPOCKOITUH C3
OcHoBbl Metona. [IpoGonoaroroBka.
Knaccudukanms BUIOB 37IEKTPOHHOM
MHUKPOCKOIIHH.
Memb6panHast punbTpanus u quanu3. Beioo
MewmOpanHas punbTpanys p ubTpan A p
Paznen 9 9.1 ¢unbTpoB. MonekynsapHas QIIbTPaIH. JIK, JIP

W IUaJINA3

OcseTBienue pacTBopoB. OTAeNeHUE 0CAKOB.




Homep
pa3neia

HaumenoBanue pasnena
AUCHMITHHBI

Conep:xanue pasaesia (TeMbl)

Bun
yueOHoI
padoThI*

|3aMeHa cpen.

* - 3anonasgercs Tonpko mo OUHOMU dopme obyuenust: JIK — nexyuu, JIP — nabopamophsie pabomol; C3 —
npaxmuyecKue/CeMunapcKue 3aHamus.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneyeHue OUCYUNIUHbL

Tun aynuropuu

OcHamenue ayiuropuu

CrnenuajJu3supoBaHHOe
yueOHOe/1adopaTopHoOe
o0opynoBanmue, [10 u
MaTepHuaIbl 1J1s1 0CBOECHHSA
AUCHUTLITUHBI
(mpu HeOOXOAUMOCTH)

JlexunonHas

AynuTopus JUis IPOBEICHUS 3aHIATUN
JIEKIIMOHHOTO TUTIA, OCHAIIICHHAS
KOMILIEKTOM CIEIMaTu3UPOBAHHON MeOeIH;
JIOCKOM (9KpPaHOM) U TEXHHYECKUMU
CpeACTBaMU MYJIbTUMEINA TIPE3CHTAIINH.

Kommiekt
CIIEHUAJIN3UPOBAHHON
MeOenn; TEXHUUECKHE
Cpe/CTBa:

MynbTUMe ANITHBINA
npoektrop Everycom,
Hoyt6yk Lenovo Thinkpad
L530 Intel Core i3-
2370M_2.4GHz/DDR3 4
GB, 1mt. O0ecnieuen
BBIXOJ] B UHTEPHET.
Kommnekr

npesentanuii. Windows XP,
Microsoft Office 2007,
Microsoft Security
Essentials

JlaGopatopus

AyauTopus JUisl IpOBeIeHNs Ta00PaTOPHBIX
paboT, UHIMBUYaTbHBIX KOHCYJIbTALIUMN,
TEKYILEro KOHTPOJISI ¥ IPOMEKYTOYHOU
aTTecTalliy, OCHAIICHHAs KOMIUIEKTOM
CHeIUaTu3UPOBAHHON MeOen U
o0opynoBaHUEM.

Kommnekt
CIIEHUATIM3UPOBAHHON
MeOenH; TeXHUIEeCKHe
cpencta: buocranuusa IM-
Q NIKON; Unky6atop
CO2 CCL-050B-8 Esco
Global «Escoy;
AxBamuctunstop [13-10
«OMO» CII6;JlamunapHbIi
ookc «BJI-22- 1200»
«CAMIIO»

Poccust; Dkerpynep
JIUIIOCOM PYYHOH
(mmpunesoit) Ha 0,5 M
LiposoFast-Basic
«Avestiny; CtepunuszaTop
BO3yXa
PEUMPKYIISIIUOHHBIN
nepeaBuxHON «OM-
22»,«CAMIIO»




Poccus;ITpubop
AKOJIOTUYECKOT'O KOHTPOJIS
«buotokc-10My;
Muxkpockon NIKON
ECLIPSE
LV100POL;Tepmocrar
AIEKTPUYECKUI
cyxoBo3aymHbii TC-
80M;TepmocTat
IIPOrpaMMUPYEMBIN [T
npoBenenus [1P-ananuza
TTI4-TTL[P-01-
«Tepruk»;Jlaboparopnas
nentpudyra Liston C 2204
Classic.

Aynutopus ISl IPOBEICHUS 3aHATHI
CEMHUHAPCKOI0 TUIIA, TPYIIIOBBIX U
VHIUBUYAIbHBIX KOHCYJIbTALHM, TEKYIIETO
KOHTPOJISI U IPOMEKYTOUHOU aTTEeCTALlUH,

Kommnekr
CIIeIUATTU3UPOBAHHOMN
MeO0eJ; TEXHUYECKHE
Cpe/CTBa:

MynbpTMEe IMAHBINA
npoektop Everycom,
Hoyt6yk Lenovo Thinkpad
L530 Intel Core i3-

Cemunapcras OCHAICHHAS] KOMITJICKTOM 2370M_2.4GHz/DDR3 4
CHeIUaTU3UPOBAHHON MeOCIH U GB, lmTt. ObecrieueH
TEXHUYCCKUMH CPEIICTBAMHU MYJIbTUMEINA BBIXOJ] B HHTEPHET.
Mpe3eHTaIUH. Komruiekt
npe3erTanmii. Windows XP,
Microsoft Office 2007,
Microsoft Security
Essentials
Kommexr
CHeIHAU3UPOBAHHON
MeO0eJI; TEXHUYECKHE
CpeJICTBA!
MynbTUME AMITHBINA
Aynuropus Ui CaMOCTOSITENIBHON pabOThI npoektop Everycom,
Tns oOyuaromuxcs (MOKeT ucnoab3oBatbes A | HoytOyk Lenovq Thinkpad
., | MpOBEEHUS CEMMHAPCKUX 3aHATHI U L530 Intel Core i3-
CaMOCTOSITENIbHOM .
paBoTI KOHCYJIbTaIlNi1), OCHAILIIEHHAs! KOMIJIEKTOM 2370M_2.4GHz/DDR3 4

CreLUaIU3UpOBaHHON Mebenu 1
KoMIbroTepami ¢ goctynom B OMOC.

GB, 1mt. ObecrieueH
BbBIXO/ B I/IHTepHCT.
Kommaekt

npesentanmii. Windows XP,
Microsoft Office 2007,
Microsoft Security
Essentials

* - ayIUTOpHS AJIsl CAMOCTOSTENIbHOM paboThl 00yyaroniuxcst ykaspiaercs OBA3ATEJIbHO!

7. YAEBHO-METOJUYECKOE 1 UHO®OOPMAIIMOHHOE OBECIIEYEHHUE JUCIHUIIJINHBI

Ocnoenas numepamypa:




1. ITonenos 1O0.B., Eroposa E.B. ®u3nko-XxuMHUECKHE OCHOBBI HAHOTEXHOJIOTUI:
yueonuk /HO.B. Ilonenos, E.B. Eropoa. — Cankr-IletepOypr: Jlans, 2019. — 180 c.
[Dnextponnslii pecypc] URL: https://e.lanbook.com/reader/book/125699/#2

2.

Hononnumenvras aumepamypa:

1. HanoOGuoTexHomoruu [ DNeKTPOHHBIN pecypc| : mpakTukyM / mox pea. A. b. Pyouna.—
3-e 3. (911.). — DnekTpoH. TekcroBbie AaH. (1 daiin pdf : 403 ¢.). — M. : BMUHOM.
Jlabopatopus 3nanui, 2015. — (Hanorexnomorun). — Cuctem. tpeboBanus: Adobe Reader XI
; okpan 10". ISBN 978-5-9963-2925-0.
https://www.studentlibrary.ru/ru/book/ISBN9785001017288.html?SSr=07E704133AA05].

2.

Pecypcwr ungopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmeprnemy:

1. ObC PYIH u croponnue DbC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT JOCTYII

Ha OCHOBaHMWH 3aKJIFOUYCHHBIX JIOTOBOPOB

- DnekTponHo-6ubmoteunas cucrtema PY/IH — O5C PYITH
http://lib.rudn.ru/MegaPro/Web

- OBC «YHuBepcurerckas Onbimorexa onnan» http://www.biblioclub.ru

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

- OBC «KoncynbraHT cryfentay www.studentlibrary.ru

- OBC «Tpounkuit MOCT»

2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI

- QJIGKTPOHHBIN (POH]] TPABOBOM U HOPMATUBHO-TEXHUYECKOH TOKYMEHTAIIUU
http://docs.cntd.ru/

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

- mouckoBas cucreMa Google https://www.google.ru/

- pedeparuBHas 6a3a nanubix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yyebno-memoouueckue mamepuansvl 0151 camocmosmenbHol pabomol 00y4aArOWUXC NPU
0CB80EHUU OUCYUNTUHBL/MOOYIS*:

1. Kypc neknuii mo qucuurummbe «OrieHKa 0€301acHOCTH MPOTYKIIMKA HAHOMHLYCTPUN .

* - Bce y4eOHO-METOANYECKHEe MaTepHalibl Ul CaMOCTOATENbHOM paboThl 00yJaromuxcs
pa3MenarTcsl B COOTBETCTBHUHM € JAEHCTBYIONUM NOpsaAKoM Ha cTpanule aucuuiuinasl B TYHUC!
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