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1. EJIb OCBOEHMA JUCIIUITJIMHbI

Hucuunnuna «BBejaeHne B HAaHOTEXHOJOTHIO» BXOJUT B MPOrpPaMMy MarucTparypbl
«bruoXuMHYECKHE TEXHOJOIMM U HaHOTeXHoJiormu» 1o HampabieHuto 04.04.01 «Xumus» u
uzydaercs Bo 2 cemectpe | kypca. Jucumumnuny peammusyer Kadenpa dapmanuu wu
OMOTEeXHOJNIOTHH. J[MCIMIUIMHA COCTOMT M3 5 pa3/elioB U 5 TeM W HalpaBJieHAa HA HM3YyYCHHE
(U3NKO-XUMHUYECKUX M OMOJIOTMYECKUX CBOMCTB HAHOOOBEKTOB 1 HAHOMATEPHAJIOB

[lenpr0 OCBOCHMS AUCITUILUIMHBI SBISIETCS (POpMUpOBaHUE TIPEACTABICHHM, 3HAHUM, YMEHUH,
HABBIKOB TMOJIYYCHUS HAHOOOBEKTOB M HAHOMATEPHAJIOB M M3YYCHHS UX (DU3UKO-XUMUYCCKUX U
OMOJIOrMYECKHUX CBOMCTB.

2. TPEBOBAHMA K PE3YJIbTATAM OCBOEHUMA JUCIUITJIMHDbI

OcBoenne aucHUILIMHBI «BBejeHNEe B HAHOTEXHOJIOTHIO» HANIPaBJIEHO Ha (OPMHUPOBAHUE Y
00yJaroImuxcs CIeAYIONINX KOMIIETCHIUH (YaCTH KOMITETEHIIUN )

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

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

Iudp Komnerennus N
(B paMKax JaHHOW NUCUMUTUIMHBI)

I1K-2.1 KonTponupyer onpeaencHus

CriocobeH pa3pabaThiBaTh U
(1)I/I3I/IKO-XI/IMI/I'-ICCKI/IX U TEXHOJIOTMYECKUX

YCOBEPLICHCTBOBATh PELIENITYPY U

[K-2 XapaKTepUCTUK MOJEIBHBIX U JJaOOPaTOPHBIX
TEXHOJIOTHH MOJyYCHUS -
N 00pa31oB, MOTyYSHHbIX CYOCTAaHIIUNA U
KOMITO3HUIINI U MaTepHanoB. .
KOMIIO3HUITHH;
Cnoco6eH Ha OCHOBE
KPUTHYECKOTO aHAIH3a
pesynbratoB HUP u HUOKP
OLICHUBATh MEPCIIEKTHBHI UX
1 P [IK-3.2 . OueHuBaeT puck BHEAPEHUS HOBBIX
IK-3 MIPaKTUYECKOI0 NPUMEHEHUS U

TEXHOJIOTHI U OMOTEXHOJIOTHH. ;
MIPOJOIDKCHAS PadOT B

BEIOpPaHHOW 00JIACTH XMMUH,
XMMHUYECKOI TEXHOIOTHH WU
CMEXHBIX C XMMHEH HayKax

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

HucnunnuHa «BBejgeHue B HAHOTEXHOJIOTHIO» OTHOCUTCS K 4YacTH, (opmMupyeMoi
y4yacTHUKaMH  00pa3zoBaTeNbHBIX  OTHomeHWH  Omoka 1 «AucuumiauHbl  (MOIYNH)»
00pa3oBaTebHON MTPOTrpaMMBbI BBICIIIETO 00pa30BaHUSI.

B pamkax o0pa3zoBaTeslbHOM NpoOrpamMMbl BBICIIETO O0pa30BaHUS OOYYaIOIIMECS TaKXKe
OCBaMBAIOT  JIpyrMe€ JMCLUUIUIMHBI W/WIM  TPAKTUKH, CIIOCOOCTBYIOIIME  JIOCTUKEHHUIO
3aIJIaHUPOBAHHBIX PE3Y/IHTATOB OCBOEHUS AUCUMILINHBI «BBeIeHNE B HAHOTEXHOJIOTHION.

Tabnuya 3.1. Ilepeuenv xomnonenmos OIl BO, cnocobcmsyrouux 00CMUNICEHUIO
3anIaHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHDBL

HpenmecrByrommue Hocaexyromue
Mudp Haumenosanse uncﬁnﬁmnﬂblyMol)l:ynn, uncunnnnl:l);ﬂ/;auonynﬂ,
KOMIIeTeHI[N! . .
NPAKTHKH NMPaKTHKH

CnocobeH pa3pabaTbIBaTh 1 DU3NKO-XUMHYECKHE METOIbI Axmyanvuvie 3a0auu

MK-2 YCOBEPIIEHCTBOBATh aHau3a; COBPEMEHHOU XUMUU*™;

peLenTypy 1 TeXHOJIOTHH broxumuueckue TEXHOJIOT U IIpumenenue nonumepog 6
MTOJTyYCHHS KOMITO3UITNH 1 noJry4eHus oac; OUOMEOUYUHCKOU MEeXHON02UU




IIpenmecrByromue Hocnexyromue
Mudg Haumenosanue HHCE.)[HI:IHHHLJ,MOI;[I JIN nncunnnnl}llil/;auoz[ JIN
P KOMIIEeTeHIHH . o, . o,
MPaKTHKHU NPaAKTHKH
MaTepHaJoB. OCHOBBI QUTOXMMHUU U TEXHOJIOTHH | U HAHOMeXHOIo2uu *™,
¢uronpenapaTos; broananurnaeckue
HCCIICIOBAHUA B pa3paboTKe,
pETHCTpauy ¥ KOHTPOJIE
000poTa JIeKapCTBEHHBIX
CPE/ICTB;
Oxpana 06vexmog
UHMENNeKMyanibHOU
Crnoco0eH Ha OCHOBE
cobcmeenHocmi;
KPUTHYECKOTO aHaJIN3a
Beseoenue 6 cospemennyro
pesynbratoB HHP u sk
buonoeuio**,
HUOKP onenuBath .
Introduction to
MEPCTIEKTHBBI UX . e
HanoTexHONMOTMY B MEAULIHE; Bioinformatics**;
IK-3 MIPAKTUYECKOr 0 IPUMEHEHUS

U TIPOJOJIKEHMs padoT B
BEIOpPaHHOW 00JNIACTH XMMUH,
XMMHUYECKOH TEXHOIOTHH
WJIM CMEXHBIX C XUMHUEH
HayKax

Axmyanvuvie 3a0auu
co8pemMenHOU Xumuu*>;
Ipumenenue norumepos 8
OUOMEOUYUHCKOU MEXHOTIO2UU
u HaHomexuono2uu**,
IIpeoounnomnan npaxmuxa;

* - 3aMONHACTCS B COOTBETCTBUM ¢ MaTpuuei komnereniuii u CYII OIl BO

** - 3JIeKTUBHBIC AUCIMIUINHBI /TIPAKTUKH




4. OFbEM JUCHUILIVMHBI U BUJIbI YYEBHOM PABOTHI

OOm1ast TPyI0EMKOCTh IUCIUILTUHBI «BBeIcHre B HAHOTEXHOJIOTHIO» COCTABIISIET «3%» 3aUETHBIC €I HUIIBI.
Tabnuya 4.1. Buowl yuebHOU pabomvl no nepuooam 0C80eHUs 0OPA308aMeNIbHOU NPOSPAMMbL 8bICUIE20 00paA308aHUst Oisl OYHOU (HOopMbl
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 TUCHHUIUIHHBI «BBeieHne B HAHOTEXHOJIOTHIO» COCTABIISIET «3)» 3a4€THbIC STUHUIIBL.
Tabnuya 4.2. Budwvl yuebnoti pabomul no nepuooam 0c80eHust 00pa308amenbHOl NPOSPAMMbL 8bICULIC20 0OPA308AHUSL OJIS1 OUHO-3A0HUHOU GopMbl
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
pa3nena AVCHUTILTAHBI %
padoThI
Beenenue u repmuHoOorys. OCHOBHBIE ATAIIbI
Hcropus pazBuTHs A3BUTHUS] HAHOTEXHOJIOTHU. METO/IbI MOTyYeHUs 1

Pazgen 1 pri p 1.1 p N & y JIK, C3

HAHOTEXHOJIOTUH aHaJIM3a CBOMCTB HAaHOPA3MEPHBIX CUCTEM U
HaHOOOBEKTOB.
[Tpumeps! HaHOMATEpUAIOB U HAHOYCTPOMCTB.

IIpocTpancTBeHHas
[Tpumeps HAHOTEXHOJIOTMYECKUX

Paznen 2 | pa3mepHOCTB 21 JIK, C3

IIPOILIECCOB:HAHONIEYaTHast TuTorpadus,

HaHOOOBEKTOB
JUTOTpadIIecKi HHAYIIMPOBAHHAS caMOCcOOpKa.
HaHOKOMMO3UTHI, HAHOTUIEHKH

HanokoHconnampoBaHHbIE i i JIK, JIP,

Paszmen 3 3.1 KOHCOJIMIUPOBAHHBIC TTOPOIITKOBEIE

MaTepHabI C3
HaHOMaTEPHAJIbI
OCHOBHBIE (PIBUKO-XUMHUIECKHE CBOHCTBA
yTIIepoa, yriiepoHas CBsI3b, THOPHIN3ALHSL.
AsnorponHsie GopMBI yriaepoaa: rpadut, anmas,
Oco06sle cBoiicTBa KapOuH, rpadeH, aMopHBINA yriaepoa, GyepeHsl,
yriepoaa, HaHOTPYOKH. CTpyKTYpa (yJiepeHoB: reomeTpus,

Pasnen 4 00yCIIOBITUBAIOIINE a1 THUII CBs3eH, popmyina Ditepa. Metoas! cuntesau | JIK, JIP,
(bopMHpOBaHUE U3 HETO ' ouncTKH (yuepeHoB. OCHOBHbIE (PH3HKO- C3
pa3HooOpa3HbIX XMMHUUECKHe CBoicTBa (ymiepeHoB. CoeJMHEHNS
HAHOCTPYKTYP Ha OCHOBE (yIIEpPEHOB: (YIIIEPOUIBI, QYIIEPUTHI,

(bynnepunsl, HHTEPKAJUTMPOBAHHbIEC U
SHII03ApATBHBIE CTPYKTYpBl. O0IacTH IPUMEHCHHS
(GymIepeHos.
W3yuenue ycTpoiicTBa U NpUHLMIIA AEHCTBUS
YCeTpoHCTBO U MPUHLIMIT mpudopa Nanophox PSS. TIpnoGpererre HaBEIKOB TIK. JIP

Paznmen 5 | meticTBust mpubopa 51 pabots! Ha pudope Nanophox PSS. INomydyenne u C’3 ’

Nanophox PSS aHaJIM3 JIEKApPCTBEHHBIX CYOCTaHIMH, COMepIKAIINX
HAHOYACTHIIBI, C TOMOIIBI0 mpudopa Nanophox PSS

* - 3anonasercs Toiapko o OUHOM dhopme odyuenust: JIK — aexyuu, JIP — nabopamopnsie pabomor; C3 —
nPpaKmuiecKue/CeMunapcrue 3aHsmusl.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbI

Tun aynuropuu

OcHamenue aynuropuu

Crnennann3npoBaHHoOe
yueOHOe/1abopaTopHoe
odopynoBanme, I1O u
MaTepuabl 1J1s1 0CBOCHHA
AMCUMILTNHBI
(mpu HeOOXOAUMOCTH)

JlexumnonHuas

Aynutopus sl IPOBEICHUS 3aHSATHIA
JIEKIMOHHOI'O TUIIA, OCHAILEHHAs
KOMIUIEKTOM CIIEUaIN3UpOBAaHHON MeOenu;
JIOCKOM (3KpaHOM) M TEXHUYECKUMU
CpeICTBaMH MYJIbTHMEINA IPE3EHTALIUH.

Kommaekt
CIIEHUATIM3UPOBAHHON
MeOeln; TEXHUYCCKHUE
CpeacTBa:

MynpTUME IMAHBINA
npoektop Everycom,
Hoyt6yk Lenovo Thinkpad
L530 Intel Core i3-
2370M_2.4GHz/DDR3 4
GB, 1mt. O0ecneuen
BBIXOJI B UHTEPHET.




Kommnekr

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

JlaGopaTtopust

Aynaurtopust 115 IPOBEICHHS Ta00PaTOPHBIX
paboT, MHANBUAYATEHBIX KOHCYIbTALINH,
TEKYIIEro KOHTPOJIS U IIPOMEKYTOUHON
aTTeCTAlllU, OCHAICHHAS KOMILICKTOM
CIIEIUATM3UPOBAHHON MeOen 1
o0opyIoBaHUEM.

Komnnexr
CIIEIUaJTU3UPOBAHHOMN
MeOEIN; TEXHUUECKHE
cpencta: buocrannusa IM-
Q NIKON; Unkybatop
CO2 CCL-050B-8 Esco
Global «Escoy;
AxBamuctunsatop [12-10
«9OMO» CII6;JIamuHapHBIi
6okc «BJI-22- 1200»
«CAMIIO»
Poccus;Okerpynep
JIMIIOCOM PYYHOH
(mmpuneBoit) Ha 0,5 M
LiposoFast-Basic
«Avestiny; CtepunuzaTop
BO3/IyXa
PELUPKYISILIUOHHBIN
nepeaBuxHON «OM-
22»,«CAMIIO»
Poccus;IIpubop
AKOJIOTUYECKOT'0 KOHTPOJIA
«buotokc-10My;
Mukpockon NIKON
ECLIPSE
LV100POL;Tepmocrar
AIEKTPUYECKUN
cyxoBo3aymHbii TC-
80M;TepmocTtat
MIPOrpaMMUPYEMBbIN JIst
nposenenus [IP-ananusa
TTI4-TTL[P-01-
«Tepuuky»;JladbopaTopHast
nentpudyra Liston C 2204
Classic.

CemuHapckas

AyauTopus Juisl IpOBEICHUS 3aHATUI
CCMHUHAPCKOI'0 TUIIA, TPYIIIOBBIX 1
WHJIMBUIYQJIbHBIX KOHCYJIBTALINM, TEKYIErO
KOHTPOJIA U MPOMEKYTOYHOM aTTECTALNH,
OCHAILIEHHAs] KOMIUIEKTOM
CIeIUaTU3UPOBAHHON MeOeH 1
TEXHUYECKUMH CPEJCTBAMU MYJIbTUMEINA
MpPE3EHTALNH.

Kommiekt
CIIEHUATIM3UPOBAHHON
MeOeln; TEXHUICCKHUE
CpeaCTBa:

MynpTUME IUAHBINA
npoektop Everycom,
Hoyt6yk Lenovo Thinkpad
L530 Intel Core i3-
2370M_2.4GHz/DDR3 4
GB, 1mt. O0ecneuen
BBIXO/Jl B UHTEPHET.
Kommnekr




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

Kommiekr
CIIELUAIIM3UPOBAHHON
MeOeIn; TEXHUUECKHE
CpeJICTBa:

MynbTUMe IMHHBIN
AyIuTOpHs I CAMOCTOSTENIEHON PaOOTHI npoekrop Everycom,
oOy4Jaroruxcs (MoxeT ucnosib3oBatbes 11 | HoyrOyk Lenovo Thinkpad
MPOBECHUSI CEMUHAPCKUX 3aHATHI U L530 Intel Core i3-
KOHCYJIbTAIMH ), OCHAIIEHHAS KOMIUIEKTOM 2370M_2.4GHz/DDR3 4
CTeLUANIN3UPOBAHHON MeOenr 1 GB, lmr. OGecnieuen
KomnbroTepamu ¢ foctynom B SUOC. BBIXOJ] B UHTEPHET.
Komnnexr

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

Hns

CaMOCTOSITEIILHOM
paboThI

* - ayAuTOPHsL I CAMOCTOATEIILHON padboThl 00yvatoniuxcs ykasbiBactcss OBA3ATEJIBHO!

7. YYEBHO-METO/MYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUITJINHbBI

Ocnoenas numepamypa:

1. ITonenos }O0.B., Eroposa E.B. ®u3nuko-XxuMHuecKrne OCHOBbI HAHOTEXHOJIOTUH:
yuebnuk /HO.B. [Tonenos, E.B. Eroposa. — Canxr-Ilerepoypr: Jlanb, 2019. — 180 c.
[Dnextponnstii pecypc] URL: https://e.lanbook.com/reader/book/125699/#2

2.

Jononnumenvnasn numepamypa:

1. HanoOuoTtexHosnoruu [ IeKTpOHHBIH pecypc] : mpakTukyM / mox pea. A. b. PyOuna.—
3-e u3n. (911.). — DyekTpoH. TekctoBbie AaH. (1 daiin pdf : 403 ¢.). — M. : BUHOM.
Jlaboparopus 3Hanuii, 2015. — (Hanotexnonorun). — Cuctem. TpedoBanusi: Adobe Reader XI
; okpan 10". ISBN 978-5-9963-2925-0.
https://www.studentlibrary.ru/ru/book/ISBN9785001017288.html?SSr=07E704133AA05].

2.

Pecypcuvl ungpopmayuonno-menekommynuxkayuonnou cemu « dnmepnemy:

1. ObC PY1H u croponnne ObC, Kk KOTOPBIM CTyI€HThl YHUBEPCUTETA UMEIOT JOCTYII

Ha OCHOBAHMH 3aKJIFOYSHHBIX JIOTOBOPOB

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

- OBC «YHuBepcuteTckas o6ubnnoTeka onnaitn» http://www.biblioclub.ru

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

- OBC «KoHcynbTaHT cTyfeHTa» www.studentlibrary.ru

- OBC «Tpounkuii MOCT»

2. ba3bl TaHHBIX U TTOUCKOBBIE CUCTEMBI

- OJIEKTPOHHBIN (POH]T TPABOBOW M HOPMATUBHO-TEXHUYECKOUN TOKYMEHTAIIUH
http://docs.cntd.ru/

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

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

- pedepatuBHas 6a3a nanasix SCOPUS
http://www.elsevierscience.ru/products/scopus/




Yuebno-memoouueckue mamepuansi 015 camocmoamenbHol pabomel 00y4arOWUxcs npu
0CBOCHUU OUCYUNTUHBL/MOOYAS ™!
1. Kypc nexuuii no aucuuiuinie «BeegeHne B HAHOTEXHOJIOTHUION.

* - Bce y4eOHO-METOIUYECKUE MATePUANIBl JJII CAMOCTOSATEIBHONW PaboThl 00ydatOmuXCst
pa3MeIarTCs B COOTBETCTBUU C ICUCTBYIOIIMM MOPsAIKOM Ha cTpaHulle quciuruimasl B TYUC!



PASPABOTYUKMU:

CroiinoBa AHacracus

Houent Ndub MuxaiijioBHa
Jonoxcnocms, BYIT Tloonuce Damunus 1. 0.
Accuctenr Udub Oo6oeHckas JIro60Bb
HuxomaesHa
Honocnocmo, BYIT ITloonuco Damunus U.0
PYKOBOJIUTEJIb BYII:
JHonoicnocms BYIT ITloonucw Damunus U.0.
PYKOBOJUTEJIb OII BO:
Pomamenko Bukropus
Hupexrop Udub AnekcaHapoBHa
Honoxcnocms, BYIT Tloonuce Damunus 1. 0.



