OcHoBHas npoeccroHalbHas 00pa3zoBaTeIbHas IporpaMMa
04.04.01 Xumus

(Pusnyeckas XMMHUs HAHOMATEPHUAJIOB)

Munucreperso naykn u Beicmero o6pazosanus Poccniickoi Denepannu

WUBAHOBCKUU I'OCYJIAPCTBEHHBI YHUBEPCUTET

Kadenpa opranudeckoit u ¢pusrdeckoit xumuu

OIOBPEHO:

PyxoBomurenp OIT
C/?J/L/’ , C.A. Cripby

(MOIHCH) JY

« O » rOke~ 20 (Y.

Pabouass nporpaMma QM CIUILIHHBI
COBpeMeHHLIe l'[pOﬁJ'[eMI)I HAaHOXUMMHUH

YpoBeHb BHICIIETO 00pa30BaHMS: MarucTparypa

Kpanmuukarnmst BRITYCKHUKA! MarucTp

HampaBneHnue moaroToBKu: 04.04.01 Xumus

Hanpasnennocts (mpoduib) dusnyeckas XMMHUsI HAHOMaTEpUaloB

00pa3oBaTeIbHON MPOrPaMMBIL:

HMBanoBo



OcHoBHas npoeccroHalbHas 00pa3zoBaTeIbHas IporpaMMa
04.04.01 Xumus

(Puzmueckas XUMUsI HAHOMATEPUAIIOB)

1. Henu ocBOeHMS TN CHUIITTHHBI

Henp nucnurmmbbl «CoBpeMEHHbIE MPOOJIEeMbl HAaHOXHMHUU» C(HOPMHUPOBATH Yy CTYJICHTOB
MPEJICTABICHHE O HAaHOMATepUAaX M METOJaX WX JHMAarHOCTUKH, JaTh 0030p HAHOTEXHOJIOTUH U
MEPCIEeKTUBHBIX Pa3padOTOK B 3TOM 00JacTH, KOTOpbIE SIBISIIOTCSI OCHOBOM JJIsi HAy4yHO-
MCCJIeI0BATENbCKOM, HAyYHO-ITPOU3BOICTBEHHON U MIEAaroruuecKou IesaTeIbHOCTH.

2. MecTo ACUMILIUHBI B cTpYKType OIT
Juctunmuaa "CoBpeMeHHbIC IPOo0IeMbl HAHOXUMHH"' siBJIsieTCsl (pakynbratuBOoM. TpeOGoBaHUS K
BXOJHBIM 3HAHUSAM, YMEHHSIM W KOMIIETCHIMSM CTYyAEHTa (OPMHUPYIOTCS Ha OCHOBE MPOTPAMMBI
JUCUHUIIIIMHBI «XUMHSI HAHOMATEpUaIOB».
JU1st OCBOCHUS JAHHOW JMCHUIUINHBI 00yYarOIIUICS TOJHKEH:
3HaTh: OCHOBHBIE THIIBI KJacCU(PHUKAIIMKM HAHOOOBEKTOB; OCHOBHBIE METOJbI TUATHOCTHUKU U
UCCJIEIOBaHMsI HAHOOOBEKTOB M HAHOCUCTEM; IPUOPUTETHBIE HAIIPABJIEHUSI Pa3BUTHS HAHOTEXHOJIOTUI;
YMeTh: aHanu3upoBaTh M 0000IIaTh HAyYHYIO MH(QOpPMAIMIO MO XMMUU HAHOMAaTEpHallOB U
HAaHOTEXHOJIOTHSIM; TPHUMEHSATh 3HAHWE OCHOBHBIX (H3MUECKUX U XUMHUYECKHUX 3aKOHOB MIpH
00BsICHEHUH (PU3UKO-XUMUYECKUX CBOMCTB M PEaKIIMOHHON CLIOCOOHOCTH HAHOYACTHIL;
WMeTh: HaBBIKM KOMIBIOTEPHOI'O MOJEJIIMPOBAHUS HAaHOOOBEKTOB; HaBbIKaMU Houcka B Internet
CreluanIu3upoBaHHON HHGOpPMAIK, aHaTN3a U 0000IIeHHs] HayYHOH UHQOpMAILIUH.
Jucnuminna «CoBpeMeHHbIe TPOOJIeMbl HAHOXUMHMY SIBJISIETCS MPEAIIECTBYIOLIEH 171 HAyYHO-
HCCJIEIOBATEIHCKOM pabOTHI.

3. [lnanupyemble pe3yJbTaThl 00yUeHUs MO THCHUILINHE

3.1. Komnerenuuu, popMHPOBAHNIO KOTOPBIX CIIOCOOCTBYET AUCHUIINHA

[Tpu ocBOEHUHU TUCHMITIMHBI (GOPMUPYIOTCS ClIeAyIOLIMe KoMreTeHIMU B cooTBeTcTBUU ¢ PI'OC
BO no nanHOMY HaIpaBJIEHUIO TIOATOTOBKH:

a) npodeccuonanbueie (I1K):

[TIK-1 - CnocobeH HCIob30BaTh COBPEMEHHBIE MOAXOAbl K CO3JaHUI0 HAHOCTPYKTYPHUPOBAHHBIX
KOMITO3UIIMOHHBIX MaTEpUAJIOB C 3aJaHHBIMHU CBOMCTBAaMHU, a TAKXKE MX MOJAU(PHUKAIIUN

3.2. [lepeyens MJIAHHPYEMBIX Pe3yJLTATOB O0y4YeHUsS] MO JAMCUUILIMHE, COOTHECEHHBIX C
(opMupYyeMBbIMH KOMIIETeHUHAMHU

B pesynbrare 0CBOCHUS TUCIUILTUHBI 00YJaIONIHIACS JOIDKEH:

3HaTh:

HauOoJyiee aKTyajdbHbIE HANpaBJICHUS WCCJIENOBAaHUM B HAHOXMMUM W HAHOTEXHOJIOTUH,
MPUOPUTETHHIE HAIPABICHUS Pa3BUTHS HAHOXMMHMHM; CHUHTE€3 M NPUMEHEHUE BEIIECTB B
HAHOCTPYKTYPHBIX TEXHOJOTHUSX, TPUUNHBI BOSHUKHOBEHUS pa3MepHbIX (D (HeKToB;

YmeTn.

MPUMEHATHh 3HAHUS 3aKOHOMEPHOCTEH CHHTEe3a, CTa0WIM3allud W BO3MOXKHOTO TPUMEHEHUS
HAHOYACTHII; BBIJCIATH MOJOKUTENBHOE W OTPUIIATENILHOE BIUSHUE O0bEKTOB HAHOIUANA30HA Ha
OMOJIOTHYeCKHe OOBEKTHI; MPOTHO3UPOBATh YCTOMYMBOCTh HAYACTHUI] U UX (PU3UKO-XMMHUYECKUE
CBOICTBA.

HNmMmeTn:

HaBbIKM pPAa0OTHl C HAY4YHOW JMTEpaTypod; HaBbIKaMu OOpabOTKM W aHalu3a IOJTYyYeHHOH
uH(pOpMalY, HABBIKAMH ITyOJIMYHOTO BBICTYIUICHUS, IPE/ICTaBICHUS CBOEH padOoThI.

4. O0beM U coJep:kaHue TUCHUTLTUHBI
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OO0BbeM IUCIMIUIMHBI cocTaBisieT 1 3aueTHyro enuHuiy (36 akaJeMUUECKIX 4acoB).

4.1. Conep:xkaHue AUCHUIUVIMHBI 10 pa3genam (TeMaMm), COOTHECEHHOe ¢ BHJIAMH U
TPYAOEMKOCTHI0 3aHATHI JTeKIHOHHO-CEMHHAPCKOI0 THIIA

OO0beM MHOW KOHTAKTHOM pabOThl U CaMOCTOSITENbHON pabOThl 00y4aroOUIerocs 1Mo IUCIUILUINHE
yKa3aH B y4eOHOM IJIaHe 00pa30BaTEIbHON TPOTPaMMBI.

Ne Buner 3anaruii, ux @OpMBI TEKYIIETO
w/n Paszesbl (TeMbl) e 00BeEM KOHTPOJIS YCTIEBAEMOCTH
JUCIVILIAHE 2
é EY— EY— DOpMBI IPOMEKYTOYHOM
JIEKIHOH- ceMHHap- aTTeCTauuu
HOIr'o TUIla CKOTI'0O THUIIa
1. | OcHOBHBIE TOHATHS U 3 2 3ammra pedepara
OnpeJIeJIeHUsI HayK O
HAHOCHCTEMax U
HAHOTEXHOJIOTUAX
2. | BousiHue pa3mepa 4acTull Ha 3 2 3ammra pedepara
0COOEHHOCTH MX XUMHUYECKHX
CBOMCTB U PEAKLIHOHHYIO
CIIOCOOHOCTH
3. | HaHOKOMITO3HTHI. 3 4 amura pedepara
Knaccudukamnus. Meto b
MOJTy4YCHUS
4, Hogkle MmaTepuasl s 3 2 3amura pedepara
XHMUYECKHX HCTOYHHUKOB TOKA.
Bonopoanas sHepretuka
5. | Bausaue 00bEeKTOB 3 2 3amura pedepara
HaHOAWAana30Ha Ha
OHOJIOrHYeCKrEe OOBEKTEI.
HanoOunoTtexHomOTrMst
HToro 3a cemecTp: 12 3auer

4.2. PazBepHyTO€ ONMUCAHME CO/IEP:KAHNUS TUCHMIJIMHBI MO pa3aejaM (TeMaMm)

1. OcHOBHbBIE IOHATHS U ONPe/ieIeHHs] HAYK 0 HAHOCUCTEMAaX U HAHOTEXHOJIOTHAX

OcHOBHBIE TIOHSATHS U OMpeJeNieHHWss HayK O HaHOCHCTEMaX H HaHOTeXHonorusx. HWcropus

BO3HUKHOBEHMSI HAyK O HaHOCHUCTeMaX. MEXIUCIUIUIMHAPHOCT W MYJIbTHAUCIHUIUIMHAPHOCTD.

HaoObexTsl u HaHOCHCTEMBL. O0IaCTh N3yUeHUsI HAHOXUMUH.

2. BausiHue pa3Mepa 4acTHIl HA 0COOEHHOCTH MX XMMHYECKHX CBOCTB H PEaAKIIHOHHYIO
CIOCOOHOCTD.

Brnusaue pasmepa dacTuil Ha OCOOCHHOCTH MX XHMHUYECKHX CBOWCTB M PEAKIMOHHYIO CITOCOOHOCTH.

[TprunHBl BO3HUKHOBEHHS pa3MepHbIX 3(dexToB. [IpobreMbl yCTOMYMBOCTH HAHOYACTHII M WX

accoraToB; (akTopsl, OO0yCIaBIMBAIONINE CTAOMIBLHOCTh. CHOCOOBI CTAOWIM3AIMUM HAHOYACTHII.

JonroxuByime MeTacTaOuimbHbIe COCTOSIHHS. [IpUYMHBI HU3KOW YCTOWYMBOCTH BEIIECTB B

HAaHOKPUCTAJUIMYECKOM  COCTOSIHUM.  TexHoJoruu  crabmwnm3anud  (GOpMBI HU  pa3MEpPOB

HAHOKPHUCTAJUIUTOB.

3. Hanoxommno3utbl. Knaccudguxauus. MeToasbl norydeHusl.

Knaccudukanus HaHOKOMIO3UTOB (MO XWMHUYECKOW NpUPOJE MaTpullbl, mo (opme U XapakTtepy

HaIOJTHUTENIEH W3 HAHOYACTHI]). BHOJOTHYeCKHe HAHOKOMIIO3UTHBIE MaTepuaibl. HaHOKOMIO3WUTHI
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((HOJII/IMep — Heopr AHNYCCKasls HaHO4YaCTHUIIA. HaHO‘-IaCTI/II_[BI B HeOpFaHI/I‘-IeCKI/IX ManI/II_IaX. OGH.[I/IG
METO/IbI TTOJTYYCHHUSI HAHOKOMITO3UTOB.

4. HoBble MaTepuajbl 1JI XMMHUYECKUX HCTOYHUKOB TOKA. Boropoanas sHepreTuka.

HoBbie Mmartepuanbsl Il XMUMHYECKHMX HCTOYHMKOB TOKa. BomopomHas sHepretuka. ToOIIMBHBIE
3JICMCHTHI. MO6I/IJIBHBI€ TOIIJIMBHBIC 3JICMCHTHI. OpFaHI/I‘-IeCKaSI 3JICKTpOHI/IKa.

5. BuusiHue 00LEeKTOB HAHOAUANA30HA HA OHoJIornueckue 00beKkThl. HanoomorexHoJiorus
BJII/ISIHI/Ie O6’beKTOB HaHOIMaIlta3oHa Ha 6I/IOJIOFI/I‘-ICCKI/I€ O6I>€KTBI. I[I/IaFHOCTI/I‘IGCKI/IX CUCTCMBbI Ha
OCHOBE HAaHOYACTHUIl. MeAUITMHCKHE HAHOPOOOTHI 1 HAHOMATEPHAIIHI.

5. O6pa3zoBarejibHbIe TEXHOJIOTHHI
[lpu peanmuszaumu gucuuiuinHbl  «COBpeMEHHBIE TPOOJIEeMbl HAHOXMMHUUY» HUCIOIb3YIOTCS

cienyromue o0pa3oBaTesIbHbIE TEXHOIOTHU:

- TCXHOJIOTUA Pa3BUTHUA KPUTHYCCKOI'O MBIIIJICHHA

- TEXHOJIOTUS y4eOHOM TUCKYCCUH,

NudopmaninonHbie TEXHOJOTUM, HCIOJb3yeMble TPU OCYIIECTBICHUU 00pa30oBaTEIHLHOTO
mpolecca 1o AUCUUTIINHE:

- TEXHOJIOTHH CMEIIaHHOI'O 06yqu1/151.

6. YueOHO-MeTOIMYECKOE ODecreyeHre CaMOCTOSITeIbHOM PadoThl 00y4YaroLUXCst

CamocTosTenbHas paboTa CTYACHTOB HampaBlieHa Ha YIiayOJIeHHOE CaMOCTOSITENIbHOE U3YYCHHE
OTIICIBHBIX PA3CIIOB U TeM paboueii mporpammbl. KOHTPOIL caMOCTOSATENHHONW pabOTHI CTYJECHTOB B
Ipollecce M3Y4YEHUsl AMCIUIUIMHBI OCYIIECTBIISIETCS HAa OCHOBE OLIEHKM 3HAaHUM OCHOBHBIX DPa3/elioB
Kypca B COOTBETCTBUU C TPaQUKOM KOHTPOJIBHBIX MEPOTIPUSTHH.

CamocrosrenbHas paboTa IpU U3yYeHUH Kypca Ipe/roiaraer:

- IIOATOTOBKY K NPAKTUYCCKUM 3aHATHUAM 110 OCHOBHBIM U JOTIOJIHUTCIbHBIM UCTOYHHUKAM JIMTEPATYPHI;
- CAMOCTOSTENIbHOE U3yYECHUE OTACIBHBIX TEM HIIM BOIPOCOB 10 YYeOHHKAM WA y4eOHBIM TTOCOOHSIM;
- B IOJTOTOBKE pedepara.

7. XapaKkTepUCTHKAa OLICHOYHBIX CPeACTB /UIA TeKYLIero KOHTPOJIsI YCIeBaeMOCTH H
NPOMEKYTOYHOH ATTeCTAUHN 00y4aIoIUXCS MO0 AMCIUIITIHHE

IIpy wW3y4eHUM JUCHMIUIMHBI OPTraHU3yeTcsl TEeKYIIMH M HPOMEXKYTOUHBIH KOHTpPOJIb
yCIIeBaeMOCTH.

Texkymuii KOHTPOJIb 3HAHMH CTYJAEHTOB OCYILIECTBISETCS B XOJI€ ayAMTOPHBIX 3aHATUH TNpH
3amuTe pedepara. Pe3ynbTaThl TEKYIIEro KOHTPOJS (UKCUPYIOTCS B JKypHalle y4eOHBIX 3aHSATHI
IIpenoaaBaTesis U JOBOAATCA O CBEEHHS KaXI0T0 CTYACHTA.

@®opMoif MPOMEKYTOUHOI'O KOHTPOJISL 3HAHUN CTYJEHTOB SIBJIIETCS 3a4eT. 3aueT MO JUCIUIUINHE
«CoBpeMeHHbIe MPOOJeMbl HAaHOXUMHMH» BBICTABIISIETCS MPU YCIOBHUM TOJHOCTBIO TPOWJICHHOTO
y4eOHOTO IJ1aHa — 3alIUIIEeHHOTro pedepara.

8. YueOHO-MeTOAMUYECKOE M HH(POPMAIMOHHOE 00ecnedeHne THCIUTITHHBI

OcHoBHas uTeparypa:

1. Bepemaruna, S1.A. VHHOBaIlMOHHBIC TEXHOJOTHHU: BBEJCHHE B HAHOTEXHOJIOTHH : y4deOHOE
nocobue / S.A.Bepemaruna ; ®exepanbHOe areHcTBO MO o00pa3oBaHMIO, ['ocymapcTBEHHOE
oOpa3zoBaTenbHOE  YYpeXICHHE  BBICHIETO  MpodecCHoHAIbHOTO  oOpasoBanus  "Kazanckwuit
roCyJapCTBEHHbIN TexHonorndeckuii yausepcuret". - Kazans : KI'TVY, 2009. - 115 c. : ni., Tabm., cxem.
- bubn. B xH. - ISBN 978-5-7882-0778-0 ; To e [Dnekrtponnsni pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=270541 (13.12.2018).
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2. be3szybueBa, M.M. HanoTexHonoruu B 3HepreTuke : yueObHoe mocodbue / M.M. be33yOriena,
B.C. BonkoB ; MunucTepcTBO cenbekoro xossiictBa PO, ®I'BOY BIIO «Cankr-IletepOyprekuii
rOCYJapCTBEHHBIN arpapHblii yauBepcurer». - Cankt-IletepOypr : CIIOI'AY, 2012. - 133 c. : un. -
bubmuorp. B kH. - ISBN 978-85983-135-7 ; To xe [Dnekrponusii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=276905 (13.12.2018).

3. HanorexHosoruu W crienuaibHble MaTepuanbl : yuyeOHoe mocooue / pen. FO.I1. Comnimes. -
Cankr-IlerepOypr : Xummsaar, 2009. - 336 c. - ISBN 978-5-93808-177-2 ; To ke [DneKTpOHHBIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=98343 (13.12.2018)

JIOTIOJIHUTEJIbHAS JTUTEpATYpa:

1. CnoBaph HAHOTEXHOJOTUYECKUX M CBA3aHHBIX C HAHOTEXHOJIOTHSAMH TepMUHOB / moj pea. C.B.
Kanroxxnoro. - M. : @usmatiut, 2010. - 528 c. - ISBN 978-5-9221-1266-6 ; To xe [DneKTpoHHBII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=82805

2. docrep JI. Hanorexnosiorun. Hayka, WHHOBaIMM M BO3MOXKHOCTH - M.: PUI]
"Texuocgepa", 2008. http://www.biblioclub.ru/book/135424/

3. 3aBommHckmii, B.I'. KowmmbloTepHoe MoIeNIMpoBaHHWE HAHOYACTUI] M HAHOCHCTEM /
B.I'. 3aBogunckuii. - M. : ®usmaraut, 2013. - 175 c. : w1, cxeM., Tabn. - bubauorp. B kH. - ISBN 978-
5-9221-1397-7; To xKe [DnexTpoHHbIH pecype]. - URL:
http://biblioclub.ru/index.php?page=book&id=457710

4. Opranuueckue U ruOpuIHbIE HaHOMaTepHalbl [DneKTpoHHbIN pecypc] : I1aTas kondepeHus ¢
3JIEeMEHTaMU Hay4HOH HIKOIBI AJisi Monofexu, Poccusi, IBanoBo, 29 utons-2 utons 2015 r. / UBan. roc.
yH-T ; oTB. 3a Bbi. M. B. Kmwoes, H. A. MargaiunoBa .— WBanoBo : UBIY, 2015
URL:http://ib.ivanovo.ac.ru:81/elib/dl/biology/nauka/klyev_2015_1.htm/view

5. Oprannyeckue W THOPUIHBIE HAHOMATEPHAIbI : TCHICHIMU W TMEPCICKTHBBI [ DJIEKTPOHHBIH
pecypc] / UBan. roc. yH-T ; moxa pea. B. @. PazymoBa, M. B. KimroeBa.— HBanoso : UBl'Y, 2013
URL:http://lib.ivanovo.ac.ru/elib/dl/physics/nauka/kluev_2013.htm

Pecypcel nH(popManmoHHO-TETEKOMMYHUKAIIMOHHON ceTH «HTepHeT»:

Cuctema DJIEKTPOHHOM TOJJIEPKKHA 0Opa3oBaTelbHOrO mporecca «Moil — YHHUBEPCHUTET)
https://uni.ivanovo.ac.ru

ITpodeccuonanbHbie 6a3bl TaHHBIX U UHPOPMAIIMIOHHO-CIIPABOYHBIE CUCTEMBI:

OBbC «YHuBepcuTeTckas 6ubiunoreka ommam» Www.biblioclub.ru

DnexTponnas oubimoreka MBI'Y _http://lib.ivanovo.ac.ru

Onextponnsbiii karanor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[Iporpammuoe obOecniedeHue: omepanuoHHas cuctema Microsoft Windows, maker o¢uCHBIX
nporpamm Microsoft Office 365, unrepuer-6paysep Yandex Browser.

9. MatepunajbHO-TeXHHYeCKoOe o0ecnedeHue T CIHUTIIHHBI

Y4eOHble ayIUTOPUH:

- 7 TpPOBEACHUS 3aHATUH CEMUHAPCKOTO THIA, KOHCYJIbTAIUi, TEKYIIEro KOHTPOJ M
IPOMEKYTOYHOW aTTECTAIIMH C KOMIUIEKTOM CHEIHATH3UPOBAHHON y4eOHOW MeOenr M TeXHUIECKUMHU
CpeACTBaMU O0Y4YEHHS;

[Tomemenne 11t caMOCTOATENBHOM pabOThI, OCHAIIEHHOE KOMILJIEKTOM CICIHATN3UPOBAaHHON
yueOHOIl MeOenu, KOMITBIOTEPHOM TEXHUKOH ¢ BO3MOXKHOCTBIO MOJKIIOUEHHs K cetu «VHTepHeT» u
obecneuenuneM gocryna B DOC.
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