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PaGouast mporpaMmma JUCIUILIHHBL "' DUIUKO-XUMHYECKHE OCHOBBI HAHOTEXHOJIOTHH" 110 HAIIPABJICHHIO MTOATOTOBKH
(cenmanbHocTH) "HanonmxkeHepus" HampaBieHHOCTH (mpodunio) HanorexHonoruu B marepuanosenenun @I'bOY ctp. 3
BO «Uenl'V»

1. HEJIX OCBOEHHUSA JUCIHUIIJIMHBI

HGHL KypcCa COCTOUT B U3YyYCHUH CTYACHTAMHU (l)I/ISI/I‘ICCKI/IX U XMMHYECKHUX 0COOCHHOCTEH HaHOJUCIICPCHBIX YaCTHI, (1)I/ISI/II(O
-XUMHHU MTOBCPXHOCTH, ITPOLCCCOB (bOpMI/IpOBaHI/ISI HAaHOCTPYKTYP U HAHOMATCPpHUaJI0B, MECTOJOB IMOJYYCHHUS U UCCIICIOBAHUA
HAaHOCHCTCM.

KonkpeTHbIe 3a1a9n Kypca CBOAATCS K CICAYIOMIEMY:

1. PaccmoTtpenne ocobeHHOCTEH (U3NUECKUX B3aUMOJIECHCTBHI Ha HAHOMACIITA0aX;

2. PaccMoTpeHne TepMOAMHAMUKN MOBEPXHOCTHBIX SIBICHUH B HAHOAMCIIEPCHBIX CHCTEMAX;

3. Paccmotpenune nporieccoB OpMHPOBaHHST HAHOYACTHUIL B Ta30BOM M *KUAKOH (azax U HAHOCHCTEM ITyTeM
MOJIEKY/IIPHO-IIy4eBOH 1 ra3odazHoil SUTaKCHH;

4. PaccMoTpeHne MeTo10B HCCIIE0BaHHUSI HAHOCUCTEM;

5. PaccMmoTpeHre METOI0B CO3AaHUsI HAHOCTPYKTYp ¢ momouibio C3M u HaHonuTorpaduu;

6. PaccmoTpeHre MeTo0B HONydeHHs (PYHKIMOHANBHBIX U KOHCTPYKIIMOHHBIX HAaHOMAaTEpHaJIOB HEOPraHHMUECKOH U

OpPraHUYeCKOH MPUPOJIBL.

Pe3yJ'H>TaTI)I O6YLIGHI/IH 10 JUCHUIITIMHE HAIIPABJICHBI HA JOCTUKCHUC NHAUKATOPOB!:

OIIK-2.1. IIpoBOANT TEXHHKO-3KOHOMHIECKOE 0O0CHOBAHIE ¥ SKOHOMHYECKYIO OI[CHKY IPOSKTHBIX PEIICHU 1
UHKEHEPHBIX 3a]au.

OIIK-2.2. PaccunThIBaeT IUTEIHHOCTD BEITOTHEHHUS TEXHOJIOTHYECKHX OTIEpPAlHii ¢ HCIOIb30BaHNEM HOPMATUBHBIX
CTPaBOYHUKOB.

OIIK-2.3. AHanu3upyeT U OLEHUBAET 3aTPaThl MPEANPUATUS (IPOEKTA) C yUCTOM HHKEHEPHBIX PUCKOB.

OIIK-2.4. Vicionb3yeT HCTOPUYECKHI TOIXO0/, KATETOPUH HCTOPUUECKOTO TIO3HAHNUS [UIS aHAJIN3a IIPOIIECCOB, (haKTOB U
SIBJICHUH B ITPOIIUIOM U HACTOSAIIIEM.

OIIK-2.5. IIpoBOAHT 3KOJIOTHYECKYIO OL[EHKY IPOCKTHBIX PEIICHUH U HHKCHEPHBIX 3a/ad.

OIIK-3.1. CocTaBiseT OTYETHI 110 yIeOHO-HCCIIeJ0BATENbCKON NSSTEIFHOCTH, BKITIOYAs AaHAJIN3 SKCIIEPUMEHTATIBHBIX
PEe3ylIbTaTOB, COMOCTABIICHUS UX C H3BECTHBIMU aHAJIOTaMU

OIIK-3.2. ®opMupyeT AeMOHCTPAIIMOHHBII MaTepHal U MPEACTaBIAeT Pe3yIbTaThl CBOCH HCCIE0BATENbCKON e TETbHOCTH
Ha HaYYHBIX KOH(EPEHIUAX, BO BPEMs IPOMENKYTOUHBIX U UTOTOBBIX aTTECTALIUH

OIIK-7.1. Mcnonp3yeT HOPMATUBHYIO M TEXHOJIOTHYECKYIO JOKYMEHTALIUIO JUIsl IPOEKTUPOBAHUSI U CONPOBOMKICHHS
MPOU3BO/ICTBA TEXHUUECKHX OOBEKTOB, CHCTEM U MPOLIECCOB B 00J1aCTH HAHOMHKECHEPHU

2. MECTO JUCIIHUITIJIMHBI B CTPYKTYPE OIIOII

uxn (paznen) OIIOIT: b1.0.11

2.1 TpeGoBaHus K NpeIBAPUTEIbHOI MOAr0TOBKe 00y4alomerocs:

CoBpeMeHHbIE TEXHOJIOTHH TIOMCKa 1 00paboTku HHOPMALIH

MaTtemaTHyecKui aHaIu3

dusuka

BBeI[eHI/IC B CIICIUAJIbHOCTD

Beenenue B HaHOWHXXCHCPHIO

HeopraHquCKasI 1 OpraHuYeCKasd XUuMHUs

duznyeckas XUMHs

DHU3UKO-XUMUS HEOPraHN4ICCKUX MaTEprUaioB

2.2 JIucuMnJuHbl M MPAKTHKH, VIS KOTOPbIX OCBOEHUE JTAHHOW JUCHHUILIMHBI (MOIYJ/Is1) HEOOX0AUMO KAK
npeanIecTBYIOIIEe:

MaTCpI/IaJ'IOBGI[CHI/IC HaHOMATCpHUajJIOB U HAHOCUCTCM

KomMibloTepHOE MOJIEIMpPOBaHNE HAHOCHCTEM M IIPOLIECCOB HAHOTEXHOJIOT Ut

DazoBbIe PaBHOBECHS H CTPYKTYpOOOpa30BaHUE

Hpeﬂ,[[I/IHJ'IOMHaﬂ IIpaKTUKa

BrimonHeHne 1 3aIUTa BBITYCKHOM KBaIH(UKaINOHHOH paboThI

3. KOMIETEHIIMY OBYYAIOIIETOCSI, ©OPMUPYEMBIE B PE3YJILTATE OCBOEHHSI TUCLUALIAHBI
(MOZY.JIs)
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PaGouast mporpaMmma JUCIUILIHHBL "' DUIUKO-XUMHYECKHE OCHOBBI HAHOTEXHOJIOTHH" 110 HAIIPABJICHHIO MTOATOTOBKH
(cenmanbHocTH) "HanonmxkeHepus" HampaBieHHOCTH (mpodunio) HanorexHonoruu B marepuanosenenun @I'bOY ctp. 4
BO «Uenl'V»

OIIK-2: Cnocooen OCYIIECTBJIATH HpO(l)eCCI/IOHaJ'ILHle ACATECJIBbHOCTD C Y4€TOM 3KOHOMHUYE€CKHUX, IKOJOIrHYECCKHX,
COIHAJIBHBIX H IPYTUX orpammelmii Ha BCeEX dTAanax KU3HCHHOI0 IIMKJIa OﬁLeKTOB, CHCTEM H MPOLECCOB

3HaTh:

HJ’I?[ JOCTUKCHUA OIIK-2.1: TeXHUKO-3KOHOMUYECKOE 00OCHOBaHKE U OKOHOMHUYECCKYIO OLICHKY IIPOCKTHBIX pCI_HeHI/Iﬁ u
HWH)XXCHCPHBIX 3a71a4 B obiactu HAaHOCTPYKTYPUPOBAHHBIX MaTCPUAJTIOB

Ymers:

Jost moctrxennst OIIK-2.2: paccyuThIBaTh JTUTENBHOCTD BBITIOIHEHHS TEXHOJIOTHYECKUX ONepalinii MpOU3BOACTBA
HaHOCTPYKTYPUPOBAHHBIX MaTEPUAJIOB C UCIOJb30BAHUEM HOPMATUBHBIX CIIPABOUYHUKOB

Baanernb:

Jns noctrxenns OITK-2.3: 0oCHOBHBIMU IIPEACTABICHHAMH O (POPMHPOBAHUN HAHOYACTHI] U HAHOCHCTEM

OIIK-3: CnocodeH mpoBOUTHL H3MePeHHsI M HAa0JII0/IeH s, 00padaThIBATh U MPEACTABIATH IKCIIEPHMEHTAIBHbIE
AaHHBIE

3HaTh:

Jus noctmxenns OIIK-3.1: ocHOBHBIC (PU3UKO-XUMHYECKUE METOIbI HCCIICAOBAHUS CTPYKTYPhI U CBOWCTB MaTepHaioB

YMmers:

Juns noctmxenns OIIK-3.3: pemrats 3agaun mo pa3paboTKe MaKeTOB HAHOM3AETUH U UX MOJYNEH; TPOU3BOJUTh PacUEThI
TEXHUYECKUX XapaKTEPUCTHK MaKETOB;

Baanernb:

I[J'Iﬂ JOCTUKCHUA OIIK-3.3: MCTOAaMH U3MECPCHUA, 06pa6OTKI/I U IIPCACTABJICHUA SKCIICPUMCHTAJIBHBIX JaHHBIX

OIIK-7: Crioco0eH NpoeKTHPOBATH M CONMPOBOKIATH NPOU3BOICTBO TEXHUYECKUX 00bEKTOB, CHCTEM U NMPOLIECCOB B
00J12CTH HAHOUHKCHEPHH

3HaTh:

Js noctmxenus OIK-7.1: dusndeckne n XuMUIECKHEe 0COOCHHOCTH HAHOAMCIICPCHBIX YaCTHII, PU3HKO-XUMHIO
MTOBEPXHOCTH, MIPOIIECCOB (POPMHUPOBAHUST HAHOCTPYKTYP U HAHOMATEPHAJIOB, METO bl TIOJTYYSHHUS M UCCIISIOBAHNS
HaHOCHCTEM

YMmers:

Jnsa noctrxenust OIIK-7.1: mpoekTUpoBaTh U CONMPOBOXKIATH MPOU3BOJICTBO TEXHUUECKUX OOBEKTOB, CUCTEM H MIPOLIECCOB B
o0JlacTi HAHOMH)KCHEPHU

Baanern:

Juns moctmxenns OIIK-7.1: mpencraBneHusIME 0 MeTOax GOPMHUPOBAHUS HAHOCTPYKTYP, ITOIYUCHHUS U HCCICIOBAHUS
HAaHOCUCTEM

B pe3ynbTaTe 0CBOEHNS AUCHHILUIMHBI 00YIAIOIIMIACS TOKEH

3.1 |3narn:

3.1.1 | ocobeHHOCTH (PUUKO-XMMUUECKUX MPOLECCOB MPOTEKAIOIINX B HAHOIUCIIEPCHBIX CUCTEMAaX; IPOLIECChHI
(hopMHUpOBaHNs HAHOYACTHI] 1 HAHOCHCTEM; METOIbI PEIICHHS 3a1a4;

3.2 | YMeTh:

3.2.1 | pemaTh 3a1auu, pa3padaTbIBaTh MAKEThl HAHOM3ENUN U UX MOJYIIU; MPOU3BOAUTE PACUEThl TEXHUUECKUX
XapaKTEPUCTHK MAaKETOB;

3.3 | Bmagern:

3.3.1 | MeToJaMU IPOSKTUPOBAHUS HAHOOOBEKTOB M (POPMUPYEMBIX HA X OCHOBE MU3/ENUil (BKIIFOYAsl JIICKTPOHHEIE,
MEXaHHYeCKHe, ONTHIECKUE U IPYTHE)

4. OFbEM JUCUMILIMHBI (MOLY.JI5T)

O6Lwasn TpynoemMKkocTb 6 3ET
YacoB 1o yueOHOMY IJIaHy : 216 Bunapl KOHTpOIS B cemecTpax:
B TOM YHCJIC
ayIUTOPHBIC 3aHITHS : 90 3K3aMEeHBbI 6
caMocToATenbHas paboTa : 108 3a4eTsl 5
4acoB Ha KOHTPOJIb : 18
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIVIMHBI (MOAY JIST)
Kon HaunmeHoBaHue pa3/ieioB H TeM /BH/ 3aHATHSA/ Cemect | YacoB Jluteparypa
3aHATH p / Kype
Pa3znen 1. UcTopusi BO3HUKHOBEHHS M OCHOBHBIE MPHHIATIBI
HAHOTEXHOJIOT Ui
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PaGouast mporpaMmma JUCIUILIHHBL "' DUIUKO-XUMHYECKHE OCHOBBI HAHOTEXHOJIOTHH" 110 HAIIPABJICHHIO MTOATOTOBKH

(cenmanbHocTH) "HanonmxkeHepus" HampaBieHHOCTH (mpodunio) HanorexHonoruu B marepuanosenenun @I'bOY cTp. 5
BO «Henl'V»

1.1 UYro Takoe «HaHO»? [ToHsTHE 0 HaHOTEeXHONIOTHH. Kitaccudukarys 5 2 JI1.1J11.2
HaHOOOBEKTOB. OCHOBHBIE IPUHIINIIBI (THITEI) HAHOTEXHOJIOTHIL: JI1.3712.1 J12.2
npeaeabHas MUHHATIOpU3ALHs, pacipeieneHHas CTPYKTypa, MPUHIHIL J12.3
ITOCTPOCHHS CUCTEMBI «CHU3Y-BBEPX» U «CBEPXY- BHH3, 2132053 54
camoopranu3anus. KBaHtoBble Toukn. MexXIUCIINIIIHHAPHOCTD
HaHOTexHoJOruil. IlepcneKTHBBI ITMPOKOMACIITAOHOTO TPHUMEHEHHS
HaHOTeXHOJoruit /JIex/

1.2 Knaccugukaiust HaHOOOBEKTOB. MeXIUCIUITHHAPHOCTh 5 12 JIT.1JI1.2
Ha"OTexHoJoruit. /Cp/ JI1.3J12.1 J12.2

2.3
212233 24
Pa3gen 2. ®uznyeckue 1 XUuMHYeCKHe 0CO0EHHOCTH
HAHOAMCIEPCHBIX YaCTHI

2.1 Oco0eHHOCTH (PH3HYECKUX B3aMMOJICHCTBUI Ha HAaHOMAcCIITabax. 5 2 JIT.1JI1.2
Hanopa3smepasie cucreMsl. PasmepHsrii a¢dext. OcHOBHBIE JI1.3712.1 JI12.2
XapaKTEepUCTUKU YaCTHULl B HAHOpa3MepHOM cocTosiHuM. CBoiicTBa J12.3
HAHOYACTHIIBI, 00YCIIOBICHHBIC ATOMHOM W 3JICKTPOHHOW MOJICHCTEMaMHU. 2132053 54
Kommmtexc pm3nuecknx ¥ XUMHYECKUX CBOMCTB, BOSHUKAIOMINX TIPH
nepexo/ie OT MUKPO- K HaHOpa3MepaM: Oobliast yaeabHas HOBEPXHOCTD,
yBEJIMYEHNE XUMUUECKOTO TIOTEHILIMaIa, BBICOKAas a1cOpOLIMOHHAs
AKTHBHOCTb, BRICOKAs! TPOHMKAIONIAs CIIOCOOHOCTE 1 ap. /JIex/

2.2 Hanopa3smepnsie cucremsl. PasmepHsrii 23gppext. OCHOBHEIE 5 4 JIT.1JI1.2
XapaKTEepUCTUKH YaCTHUI] B HAHOpa3MepHOM cocTosHuu. CBoiicTBa JI1.3J12.1 J12.2
HAHOYACTHUIIbI, 00YCIIOBIIEHHbIE AaTOMHOM U 3JIEKTPOHHOM J12.3
noncucremamu. /IIp/ 31323354

2.3 Kommurexc pu3ngecknx M XUMHYECKUX CBOMCTB, BOSHUKAIOMINX TIPH 5 16 JI1.1J11.2
Hepexoe OT MHKPO- K HaHOpa3MepaM: OOJbIIast yAenbHas IOBEPXHOCTb, JI1.3712.1 JI12.2
yBeJIMUEeHHE XUMUUECKOTO OTEHLIMAa, BBICOKAs aJcOpOLMOHHAs J12.3
aKTUBHOCTH 1 jp. /Cp/ 2132053 54
Pazgen 3. ®u3nko-xumMus N0BepPXHOCTH

3.1 TepMmoanHaMuyeckasi Teopus MoBepxHocTu. [loHsATHE TOBEPXHOCTH 5 4 JIT.1JI1.2
paspeiBa. lapnenune Jlamnacca. BimsiHre moBepxHOCTHBIX 3P dekToB Ha JI1.3J12.1 J12.2
TeMIepartypy miasnenus. Mcnapenue. TepmoanHaMuka MOBEpPXHOCTHBIX J12.3
SIBJICHUH B MAJIBIX KpHcTauiax. /Jlex/ 31323354

32 Jasnenue Jlamnacca. BiusHue moBepXHOCTHBIX P HEKTOB Ha 5 4 JIT.1JI1.2
TeMIIepaTypy IU1aBieHus. TepMoAHaMUKa IOBEPXHOCTHBIX SIBICHUN B JI1.3712.1 J12.2
ManbIx Kpuctamiax. /IIp/ 2.3

21223324

33 TepMmoanHaMuyeckas Teopus MoBepxHocT. [loHsATHE TOBEPXHOCTH 5 12 JIT.1JI1.2
paspsiBa. Vcnapenue. TepMoarHaMuKa MOBEPXHOCTHBIX SIBJICHUH B JI1.3J12.1 J12.2
MalsIx Kpuctamiax. /Cp/ 2.3

21223324
Pasnen 4. I'ereporennsbie npouecchbl GOpMUPOBAHUS HAHOCTPYKTYP

4.1 O6pazoBanue 3apoibliieii HOBOH ¢a3bl. Kputnueckuii pazmep 3apoibiiia. 5 6 JIT.1JI1.2
Ounykryanuu. CKOpOCTh 3apOKAEHUs. 3aporKIeHNE KPUCTAIIIOB B )KUIKON JI1.3J12.1 J12.2
¢a3ze. I'ereporeHnoe 3aposxeHne. AKTHBHEIE IICHTPHI HA TTOII0XKKE. J2.3
®opmyna FOnra. O6pa3oBaHue HAHOYACTHUI] B KOJJIOUIHOM PacTBOpeE, 212233 24
MEXaHUUYECKOE IUCIEPTUPOBAHNE KPYIHBIX YaCTHL. YIOPSA0YECHHbIE
pEeIIeTKN HAaHOYACTHII B KOJUIOWAHBIX CycIeH3usIx. CaMoOpraHn30BaHHEIC
KOJUTOUJHBIE CTPYKTYPHI. [IpUMepsl XUMHUECKOTO CHHTE3a HAHOYACTHII.

[ToBepxHocTHO akTHBHBIC BemecTBa (ITAB). CamocoOpaHHBIE MOHOCIION
1 MynbTHCIOH. /JIex/

4.2 O06pa3zoBanue 3apobiieid HoBo# (a3bl. Kputndeckuit pazmep 3apopiima. 5 6 JIT.1JI1.2
CKOpOCTh 3apoKaeHHs. 3apoxKIeHNE KPUCTAIUIOB B XKHUIKOH (hase. JI1.3J12.1 J12.2
I'ereporennoe 3apoxaenue. [IoBepXHOCTHO aKTHUBHbIE BEILIECTBA J12.3
(ITAB). Mp/ 31323354

43 AKTUBHBIE IIEHTPHI Ha o 10kKe. Dopmyna FOHTa. OOpaszoBanue 5 20 JIT.1JI1.2
HAaHOYACTHUI B KOJZIOWJHOM PacTBOPE, MEXaHUYECKOE JUCIIEPTUPOBAHUE JI1.3712.1 JI12.2
KPYIHBIX YaCTHUL. YTOPSAOUYEHHBIE PEIETKH HAHOYACTHIL B KOJUTOUIHBIX J12.3
cycnen3usix. [IpruMepbl XUMHYIECKOTO CHHTEe3a HaHo4dacThll. /Cp/ 213253 54

Pa3gen S. I'ereporennsie npoueccsbl GopMHPOBaHUSA
HAHOMATEPHAJIOB
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PaGouast mporpaMmma JUCIUILIHHBL "' DUIUKO-XUMHYECKHE OCHOBBI HAHOTEXHOJIOTHH" 110 HAIIPABJICHHIO MTOATOTOBKH

(cenmanbHocTH) "HanonmxkeHepus" HampaBieHHOCTH (mpodunio) HanorexHonoruu B marepuanosenenun @I'bOY ctp. 6
BO «Henl'V»

5.1 Koanecuenrwst. [Tpuammn Kropu. Teopus Jlugmmia-Cnesosa. 5 4 JIT.1JI1.2
CamocormnacoBannoe auddy3nonnoe moie. MexaHU3MBI U JI1.3712.1 J12.2
JUMHTHUPYIOIIUE CTaTuu Macconiepenoca. Cnekanue. Criekanue ¢ J12.3
ydacTUeM KUIKoH (a3bl. MeXxaHU3MBbl IPUTICKAHUS TBEPABIX TEI 2132053 54
KOHTaKTHPYIOIINX B TOUKe. TOHKHME TIIeHKH. OCTPOBKOBEIE
MeTaJInIecKue IIeHKH. [lomydenre ruOpHIHbIX MOIUMeEp-

HEOpraHMYecKUX HaHOKOMIO3UTOB. [TonyueHre rTuOpUIHBIX
HaHOKOMIIO3UTOB 30JIb-TeIb-METOIOM. MeTauIooIMMepHBIe TUTCHKH
Jlenrmropa-bromkerT - camoopraHn30BaHHBIE THOPHIHEIE
HAaHOKOMIIO3UTHI. DJIEKTPOMPOBOISIINE CBOWCTBA THOPUIHBIX
HaHOKOMIO3UTOB. ONTHYECKUE U TOIYIIPOBOIHUKOBBIE CBOMCTBA
THOPHUIHBIX HAHOKOMITO3UTOB. OCHOBHEIE 00JIaCTH MTPUMEHEHUS
THOPHUIHBIX HAHOKOMITO3HUTOB.

Jlexuus 6. MeTo bl HOTYYEHHUS YIOPAJOUYSHHBIX HAHOCTPYKTYP

/JTex/

5.2 Koanecuennst. Teopus Jludmuma-Cne3oBa. MexaHU3MBI 5 4 JIT.1JI1.2
JUMUTHUPYIOIUE cTaguu Macconepenoca. Cnekanue. Criekanue ¢ JI1.3712.1 JI12.2
y4acTHeM XKUAKON ¢a3bl. MexaHu3Mbl IPUIIEKaHUS TBEPABIX T J12.3
KOHTaKTHUPYIOIUX B Touke. ToHkue tieHku. OCTpPOBKOBBIC 2132053 54
MeTayumieckue rieHku. /Ip/

53 INomy4enre THOPUAHBIX TOMUMEP-HEOPTaHUIECKIX HAHOKOMITO3HTOB. 5 12 JI1.1 J11.2
DREeKTPONPOBOAALINE, ONTHYECKHE U TTOTYIPOBOAHUKOBBIE CBOICTBA JI1.3J12.1 J12.2
THOPHIHBIX HAHOKOMITO3UTOB. OCHOBHBIC 00JIaCTH MTPUMEHECHUS J12.3
THOPHUIHBIX HAHOKOMITO3UTOB. /Cp/ 01223354
Pazgen 6. Metonbl no1y4eHHs1 YIIOPAA04YE€HHbBIX HAHOCTPYKTYP

6.1 Onurakcus. MexaHn3MBbl TeTepOreHHOTO 00pa30BaHMs 3apOIBIIICH 1 6 4 JI1.1J11.2
snuTaKcuu. MoneKkynspHo-IydeBas snutakcus (MJID). JI1.3J12.1 J12.2
CamoopraHu3zaius npy SMUTAKCHAILHOM pocte. MJID u peanuzanus JI2.3
uael CBEpXpPELIETKH JUIsl yCTPOUCTB HAHOIIEKTPOHUKH. Bo3MokHOCTH 01223354
Meto10B MJID u I'd@D MOC B Hano3nekTpoHuke. Co3nanue
YHOPSIIOUYEHHBIX KBAHTOBBIX HAHOCTPYKTYp. KoHulenuus "cBepxy-BHU3".

[Nomy4eHre KBAaHTOBBIX TOYECK CaMOCOOPKOI aTOMOB (KOHIICIIIUS ""CHHU3Y-
BBepx"). COOpKa HAHOCTPYKTYP O] BIUSHIEM MEXaHHIECKOTO
HanpspKeHUst. ABToMaTH4ecKasi cOOpka HaHOCTPYKTYp. YTpaBsisieMast
JHK c6opka HaHOCTPYKTYD.

/JTex/

6.2 Onwurakcus. MexaHU3MBI TeTepOTeHHOTO 00pa30BaHMUs 3apOIbIIIeH 1 6 8 JI1.1J11.2
smuTakcuu. MonekynspHo-nydeBas snutakcus (MJID). Coznanue JI1.3712.1 JI12.2
YHOPSIIOUYEHHBIX KBAHTOBBIX HAHOCTPYKTYP. [lonydeHne KBaHTOBBIX J12.3
TOYEK caMocOOpKoit aToMOB (KoHIeTIHs "cHn3y-BBepX"). /IIp/ 2132053 54

6.3 CamoopraHu3zaius Ipy MMHUTAKCHAILHOM pocTe. Bo3MoxHOCTH METOI0B 6 8 JIT.1JI1.2
MJID u I'®3 MOC B HaHO31EeKTpOHKKE. COOpKA HAHOCTPYKTYP TOX JI1.3712.1 JI2.2
BIIMSIHHEM MeXaHUuecKoro Hampsbkenus. Ympasnsemas JJHK cOopka J12.3
HaHOCTPYKTYp. /Cp/ 212233 24
Pazpnes 7. MeToasl Hcciel0BaHAs] HAHOCHCTEM.

7.1 Judpakius peHTTeHOBCKUX JTydel. DiekTpoHHass Mukpockomus (I19M, 6 2 JIT.1JI1.2
COM). 30HA0BasT MEKPOCKOTTHS: CKAHUPYIOITUH TYHHEIbHBIA MHUKPOCKOIT JI1.3J12.1 J12.2
(CTM); atomHO-cu10BO# MuKpockon (ACM); npyrue CKaHUPYIOIINE J12.3
MHUKPOCKOTIBI. OKe-CIIeKTPOCKOIHsA. MeTobl ONTHYECKON 213253 54
criekTpockonru. TexHororHueckoe 000pyIOBaHNE IS HCCICIOBaHUS
MTOBEPXHOCTH TBEPBIX TEIN M CO3IaHUS HAHOCTPYKTYp. /JIek/

7.2 Judpaxnus peHTTeHOBCKUX Tydel. DiaekTpoHHas Mukpockonus ([IOM, 6 6 JI1.1 J11.2
COM). 30HA0Basi MUKPOCKOMHS: CKAHUPYIOLIUH TYHHENbHBIA MUKPOCKOIT JI1.3J12.1 J12.2
(CTM); aToMHO-cHII0BO# MuKpockor (ACM); npyrue CKaHUpYIOIIHe J12.3
MHKPOCKOIIEL. MeToisI onTHdeckoit criekrpockonuu. /I1p/ 01223354

7.3 Oxxe-criekTpockomnusi. TexHomornaeckoe 000pynoBaHHe st 6 4 JIT.1JI1.2
HCCIIeIOBaHUS TIOBEPXHOCTH TBEPABIX TEJ U CO3JaHUS JI1.3J12.1 J12.2
HaHOCTPYKTYp. /Cp/ J12.3

21323354

Paznen 8. MeToanbl co3gaHusi HAHOCTPYKTYP ¢ nomombio C3M
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8.1 Omsngeckue 3 GEKTHI, HCIONB3yeMbIe B TYHHEITBHO-30HIOBON 6 2 JI1.1J11.2
HaHOTEXHOJIOTUU. MeTo/1bl 30HJ0BOM HAHOTEXHOJIOTHH. MeTO bl 3anucu JI1.3J12.1 J12.2
nHpopManuu. MeTobl 3a1cH, OCHOBaHHbBIE HA N3MEHEHUHT J12.3
reoMeTpruIecKoro penabeda mosepxHocTH. [Ipsmas MoauduKaiums 2132053 54
pernbeda MOBEPXHOCTH (MEXaHHMIECKUH METO). DIEKTPOHHO-

CTHMYIHPOBAaHHOE OCaXKICHNE WK TpaBieHne. MacconepeHoc ¢
MOMOIIBIO ocTpust. TepMoroneBoii crmocod 3amucu. ATOMHas cOOpKa.
KsaHTOBEIH "3ar0H". MeTObI 3a1TMCH, OCHOBaHHBIC HA H3MCHCHUH
MarHUTHOH CTpyKTyphl NoBepxHOcTH. HaHocrekna - HoBas
3allOMMHAIONIAS cpefa. DIEeKTPOXUMHUYECKU MaccomnepeHnoc. /Jlex/

8.2 MeTobl 30HA0BOM HAHOTEXHOJIOTUU. MeToab! 3anuch HHPOPMALIHH. 6 4 JI1.1 J11.2
DNEKTPOHHO-CTUMYIHPOBAHHOE OCAXKICHUE UIIN TPABJICHUE. JI1.3J12.1 J12.2
MacconepeHoc ¢ TOMOIIBI0 ocTpHst. TepMonoIeBoii croco0 3ammcy. J12.3
AromHas cOopka. DnekTpoxummudeckuid MmacconepeHoc. /IIp/ 01323354

8.3 MerToabl 3a11cH, OCHOBaHHBIE HA U3MEHEHUH T€OMETPUYECKOT0 peibeda 6 4 JI1.1J11.2
MMOBEPXHOCTH M Ha U3MEHEHUH MarHUTHON CTPYKTYpPbI JI1.3J12.1 J12.2
nosepxHocTH. /Cp/ J12.3

01323354
Pa3gen 9. IlyukoBble U APYrue MeTOAbI HAHOJIUTOrpaduu

9.1 PentrenoBckas nutorpadus. DneKTpoHHas tutorpadus. MonHas 6 2 JI1.1J11.2
sutorpadus. Bo3M0OXHOCTH MydKOBBIX METOIOB JUTOTpaduu. 30HI0BbIE JI1.3J12.1 J12.2
Metos! HaHoiHTorpaduu (C3M-nurorpadus). [Ipsimoe Hanecenne J12.3
pucyska ¢ nomomisio CTM (aBTosMuCCHOHHEIH MeTox). DopMupoBaHUe 01223354
pPHUCYHKa B CJI0€ MeTalIa, OJIY4EeHHOTO Pa30oKeHUEM
METaJIIOOTPAaHUYECKOTO coenuHeHus. Jlutorpadus ¢ ucnonp30BaHuEM
pesucra. JIeHrMIOpOBCKHE TUICHKH - IEPCIEKTUBHBIA PE3NCTHBHBIH
MaTepHan 1yt HaHoauTorpaduu. TepMoMexaHUuecKasi HAHOTUTOTpadusl.

[epweBast HanoauTorpadus. Hanonevyarnas mutorpadus (HILT). /Jlex/

9.2 PentrenoBckas aurorpadus. DneKTpoHHas Jutorpadus. MoHHas 6 4 JIT.1JI1.2
srorpadus. Bo3MOKXHOCTH IMydKOBBIX METOJIOB JINTOTpAadUH. 30HIOBEHIE JI1.3712.1 J12.2
MeTo 15! HaHomuTorpaduu. Tepmomexanndeckas HaHoaUTOrpadus. J2.3
IepweBast HanoauTorpadus. /TIp/ 215233 24

9.3 [Ipsimoe HaHeceHue pucyHka ¢ moMolnpo CTM (aBTO3IMHCCHOHHBIN 6 4 JI1.1 J11.2
MeTo). JICHrMIOPOBCKHE TUICHKH - TIEPCIIEKTHBHBIA PE3UCTHBHBIH JI1.3J12.1 J12.2
Matepual Juisi HaHonutorpaduu. HanomneuaTnas murorpadus J2.3
(HILI). /Cp/ 212233 24
Pa3gen 10. @®u3uka HAHOYCTPOWHCTB

10.1 | YerpoiicTBa ONTOINEKTPOHUKH U HAHOAIEKTPOHUKU. TyHHENbHBINA AUO. 6 2 JI1.1J11.2
OnHosnekTpoHuka. CBeTOAMOABI U J1a3ephl HA IBOWHBIX JI1.3J12.1 J12.2
reTepocTpykTypax. @OTONPUEMHHUKH HA KBAHTOBBIX AMax. DOTOIUO b J12.3
Ha CHCTeMe KBaHTOBBIX SIM. Y CTPOHCTBA U MPHOOPHI HAHO(OTOHUKH. 01323354
BosokonHas onTrka. ONTHYECKHE MEPEKIII0YaTeNId U (HIBTPHL.

MaranuTHBIe HAHOYCTPOMCTBA TSI 3aIIFCH U XpaHEHUs HH(popMann.
Hanocencopsr. /JIex/

10.2 | TynnensHsIH anoa. OxHOAIEKTpOHHKA. CBETOJHOABI U Ta3ephl HA 6 4 JI1.1J11.2
JIBOMHBIX reTepoCcTpyKTypax. PoTOANOIBI HA CUCTEME KBAHTOBBIX SIM. JI1.3J12.1 J12.2
Bookonnas ontrka. MarHuTHEIE HAHOYCTPOMCTBA JJISI 3aIIFCH U J12.3
xpanenus nHpopmarn. Hanocerncopsr. /IIp/ 01323354

10.3 | YcrpoiicTBa u ipubopsl HaHOPOTOHUKH. ONTHYECKHE TIEPEKITIOUATENH U 6 4 JIT.1 JI1.2
¢unbTper. /Cp/ JI1.3J12.1 J12.2

J12.3
21323354

Paznen 11. ®yHKUMOHAIbHbIE 1 KOHCTPYKIMOHHbIE HAHOMATEPHAJIbI
HEOPraHU4YecKoil M OpraHuyecKoil MpupobI.
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11.1 VYrnepoaHble HaHOCTPYKTYphl. DynsiepeHbl -HOBbIE IEPCIEKTUBHBIE JI1.1J11.2
MaTepHUallbl MUPOKOTO MPUMEHEHUS B HAHOIEKTPOHUKE. MeTo bl JI1.3712.1 J12.2
MOJTy4eHHs U paszeneHus QymuiepeHoB. [Ipumenenne QynnepeHoB. J12.3
YrnepoaHele HAHOTPYOKH. MeTobl OJTydeHUsI HAHOTPYOOK. 2132053 54
Onekrpuueckue cpoiicrsa. Mexannueckue cBoicrsa. [Ipumenenue
YITIEPOAHBIX HAHOTPYOOK. JIGHTMIOPOBCKHE MOJIEKYIISIPHBIC IUICHKH.

HexoTopsle cBOMCTBA IEHTMIOPOBCKUX MIeHOK. HaHO9acTHIIBI
OHMOJIOTHYIECKOTO MPONCXOXKACeHHA. HaHOMaTeprasl 1 HAHOYACTHIIBI
TEXHOTEHHOTO IPOUCXOXKICHHUS U UX KIACCH(UKANNSI — HAHOYACTUIIBI
METaJIJIOB U OKCHJIOB METAILIOB, AEHIPUMEDPDI, HAHOTIUHEL U Ap. /JIex/

11.2 | YrneponHble HAHOCTPYKTYpbl. MeTo bl OMY4eHHS U pa3aeIeHus JI1.1J11.2
GymepeHoB. YTIIEpOAHbIC HAHOTPYOKH. DIIEKTPUYCCKUE U JIT.3J12.1 J12.2
MEXaHWYeCKHe CBOUCTBA. MeTo b MOTydeHNs] HAHOTPYOOK. J12.3
HanouacTumsl 61M0I0THIECKOT0 MpoHucxokaeHus. HanHomarepuans 1 01323354
HaHOYACTHUIIBI TEXHOICHHOTO MpoucxoxaeHus. /IIp/

11.3 | ®dymiepeHsl -HOBbIE IEPCIIEKTUBHBIC MaTepUaIbl IIUPOKOTO MPUMEHEHUS JIT.1JI1.2
B HAHOJIEKTPOHUKE. [IpMeHeHne yriiepotHBIX HAaHOTPYOOK. JI1.3712.1 J12.2
JlenrmMropoBckue MOJEKyIsApHbIe MIeHKH. /Cp/ 2.3

01323354
Pa3nen 12. UckyccTBeHHOE HAaHO(OPMOOOpa30BaHHe

12.1 | HanpsikeHHBIE MOJIYIPOBOJHUKOBBIC T€TEPOCTPYKTYPHI M IPUTOTOBIICHHE JIT.1JI1.2
W3 HOX HAHOTPYOOK. MeTox M3roTOBJICHHS HAHOTPYOOK CBOpadYNBaHHUEM JI1.3J12.1 J12.2
MOJIyIPOBOJHUKOBBIX rerepociaoes. GopMUpOBaHUE J2.3
MOJIYIPOBOJHUKOBBIX U METAJNTUYECKUX HAHOBOJIOKOH M CIIMpasIeii. 212233 24
Iepronnyeckre KBaHTOBBIE TBEPAOTENBHBIE HAHOCTPYKTYPHI,

CBEPXpEMICTKH U3 KBAHTOBBIX TOUeK. CBONHCTBAa MUKPO- M HAHOOOOJIOYEK.
Penmukarust HaHOCTPYKTYp "popmupoBanuem” nmomumepos. /JIex/

12.2 | HampsixeHHBIE TIOTYTIPOBOAHUKOBBIE TETEPOCTPYKTYPHI U IPUTOTOBIECHHUE JI.1J11.2
W3 HUX HAHOTPYOOK. MeTo/1 M3roTOBIICHUSI HAHOTPYOOK CBOpaYMBaHUEM JI1.3J12.1 J12.2
MOJIyIIPOBOJHUKOBBIX rerepocioeB. PopMUpoBaHUE J12.3
HOIYIPOBOAHUKOBEIX U METAJUTMUECKUX HAHOBOJIOKOH 1 criupanei. /TIp/ 01323354

12.3 | CpoiicTBa MUKPO- 1 HAaHOO0O0JIOUEK. Permukanisi HAaHOCTPYKTYP JIL.1J11.2
"thopmupoBanuem" noaumepos. /Cp/ JI1.3J12.1 J12.2

J12.3
313354
Paznen 13. O6sacTn npuMeHeHNs] HAHOYAaCTHI

13.1 | IIumeBas, papmarieBTHUCCKas, XUMIUecKas, HeTsHas JI1.1J11.2
MIPOMBIIIJICHHOCTD; 9KOJIOTHS; YJHEPIeTHKA; CENbCKOE X03IHCTBO; JI1.3J12.1 J12.2
3NIEKTPOHHKA; MALTMHOCTPOEHHE, KOCMUYECKUE TEXHOJIOTHHU H JP. JI2.3
Brirons! u prckn HaHOTEXHONOTHIA /JIex/ 01223354

13.2 | IInmeBas, GpapmarieBTHUCCKas, XUMIUecKas, HeTsHas JI1.1 J11.2
MIPOMBIIIICHHOCTD; 9KOJIOTHUS; YJHEPTeTHKA; CENbCKOE X03IHUCTBO; JI1.3J12.1 J12.2
JNIEKTPOHHKA; MALTMHOCTPOEHHE, KOCMUYECKUE TEXHOJIOTHHU H JP. JI2.3
Brirons! n prckn HaHoTexHONOTHIA /Cp/ 01223354

6. ®OH/JI OHEHOYHBIX CPEJACTB

6.1. IlepeyeHb BHIOB OLEHOYHBIX CPEJICTB

KoHTponbHbIe BONPOCH, 331341
Bompocs! k 3a4ety, 3Kk3aMeHy

6.2. TumoBbIe KOHTPOJILHBIE 3aaHAS M HHBIE MATEPHATBI /I TEKYIIeHd aTTecTalnn

[Ipumeps! 3agau

1. OnpenenuTe yAeNbHYIO TOBEPXHOCTH CIEAYIONINX YacTUIL: a) KyO ¢ JTHHOH pedpa 1 MM (10-6 M), 6) map ¢ auamerpom 1
MKM, B) IIJIHHAP C BEICOTOH U JHaMETPOM OCHOBAHHSA IO 1 MKM.

2. T'uapo30b conepxkuT cdhepruueckue yacTuipl, nmpuieM 30% Macchl NPUXOAUTCS Ha YaCTHIBI, UMerolue paguyc 20 HM, a
Macca OCTallbHBIX — Ha YacTu1pl paauyca 100 HM. Kakosa yaenbHast MOBEpXHOCTb YaCTHIIBI JUCHIEPCHON (asbl?

3. Onpenenute pamnuyc YacTHII 30JIs1 HOHIA cepedpa, UCIOIb3YS CIEAYIoNUe JaHHbie: kK03 duiment nnddy3un paBeH
1,2¢10-10 mM2/c, BA3KOCTD Cpenbl —

1+10-3 Ilaec, Temnepatypa — 298 K.

4. Ilpy nccnexoBaHUH THAPO3OIISA 30JI0Ta METOIOM ITOTOYHOH ybTpaMukpockonud B 00seMe W = 1,6°10-11 M3 moacanTano
70 gacturr. Onpenennure CpeIHAN paguyc YacTHIl 30711, CUuTas ux (popMy chepraeckoi. BecoBast KoHIEHTpamus 3015
C=7+10-21 xr/mM3, urotHOCTH p = 19,3103 Kr/M™M3.
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5. Onpenenure qHaMeTp YaCTHI] a9PO30JIs, HCIIONIB3YS PE3yNbTaT HCCISJOBAHHUS METOIOM ITOTOYHOH YITBTPAaMUKPOCKOIINHN: B
obwveme 2,2¢10-2 MM3 moacunTaHo 87 YacTuIl a3po30Jis (JIbIMa MapTeHOBCKHX reueit). KonmenTparms aspo3ons 1+10-4
KI/M3, IUIOTHOCTH JUCTIEpCHOM (a3bl 2 T/cM3, popma dacTui chepryueckas.

6. OneHuTe pa3Mepsl 3apoIbllel KPUTHUECKOTO Pa3Mepa KIacTepoB BOABI U PTYTH U OIIPENEINTe, KaKUe U3 HUX
00pa3yrorcst ¢ 0oJTbIIIel TepMOANHAMIYECKOH BeposATHOCTHIO Ipu Temneparype 200C u naBnenun 5000 ITa. [ToBepxHOCTHOE
HaTsDKEHHE BOJBI ¥ PTYTH IIPH 3aAaHHOI Temmepartype paBHO 72,5 mlx/M2 u 470,9 M/Ix/M2 cO-OTBETCTBEHHO; ILIOTHOCTD
Boxsl 1 pryTu 0,998 r/cM3 1 13,546 r/cM3 COOTBETCTBEH-HO; JABICHUE HACHIIICHHBIX MApOB BOAbI U pTyTH 2336,8 [1a n
162,6610-3 I1a COOTBETCTBEHHO.

7. Paccunraiite paboTsI 00pa30BaHUA 3apOJIBIIICH KPUTHUECKOTO pa3Mepa B paciulaBaxX HUKEIS W MEIH IPH OXJIAXKICHHH HX
OT Temrepatyp IasieHus 1o temmne-patypsl 8000C. Temneparypa mnanenus meau 10830C, aukens — 14550C. Y nenbHas
TEIUTOTA TUIaBJIeHUs Mean 2688 kan/Momb, Hukens — 4200 kan/MoJb; IIOTHOCTh paciutaBa Memu 8030 kr/m3, Hukens — 7800
KI/M3, MOBEPXHOCTHOE HATSHKEHUE pac-uiaBoB Menu 11,2 H/M, aukens — 1,7 H/m.

8. CpaBHHuTE 00BEMBI 3apOABIIIEH XHUAKON (Pa3bl KPUTHUECKOTO pa3Mepa ITAaHONIA IIPH X TOMOTEHHOM 00pa30BaHUH B
ra3oBoil (pa3e U rerepoOreHHOM Ha IMOBEPXHOCTHU NoiudTHiIeHa pu Temnepatype 200C u nasienuu 4000 I1a.
IToBepxHOCTHOE HATSHKEHHE CIMPTA MPH 3aJaHHOM TemmepaTtype paBHO 22 MJ[x/M2; moTHOCTE — 0,789 T/cM3; maBieHue
HacblleHHOro napa — 5333 Ila; kpaeBoll yros cMauuBaHus co-crasiseT 950.

9. Onenute KpuTHUEcKue pazmepsl 3apoapiieid TBepaoi ¢assl KC1 u CaCl2 mpu ux o6pa3oBaHUH U3 TEPECHIIIEHHBIX
BOJIHBIX PacTBOPOB ¢ KoHLEeHTpauueil 90 Bec. %, eciiu KOHLEHTPaLUU UX HAChILIEHHBIX pacTBOPOB paBHbI 73,5 Bec. % u 54,5
Bec. %. [ToBepxHocTHas sHeprus TBepabix kpuctamioB KCl u CaCl2 paena 110 u 450 MH/M, a ux mmotHOCTS - 1,98 11 2,51
r/cM3 COOTBETCTBEHHO.

10. CpaBHuTe CKOpOCTH 00pa3oBaHus 3aposiiieil kputuaeckoro pasMepa KCI u CaCl2 npu ux o6pa3oBaHUU U3
TIEPECHIIIEHHBIX BOTHBIX PaCTBOPOB ¢ KOHIeHTpanuei 90 Bec. % (BeIMYMHBI TOBEPXHOCTHOM SHEPTHHU U INIOTHOCTH
TBEPABIX KPHCTAIUIOB YKa3aHBI B IPEABIIYIICH 3a1a4e).

11. U3BecTHO, YTO IpH TEMIIEpaType BO3AyXa B HIKHEM cioe atMochepsl 3emin, paBHoit 300C, BIaXKHBIH BO3IyX
oxynaxnaercs B cpeneM Ha 0,440C npu mogpeMe Ha

kaxzsie 100 M BBICOTHI. [10JT63y5Ch 3aBICHMOCTSIMH IOBEPXHOCTHOTO HATSDKEHHUS BOJBI M €€ TUNIOTHOCTH OT TeMIIepaTyphl,
paccunTaiTe BENMUYUHBI padOT 00pa3oBaHMs 3apObIIICH KUAKOH (a3bl KPUTHUECKOTO pa3Mepa M KpUTHIECKHUE PaTHyChl
3apojpbliieil Ha BEICOTax 1 KM, 3 KM 8 KM IpU CTENEHH MEPECHIIIEHNs], PAaBHOM JBYM. 3aBUCHMOCTSAMH YKa3aHHBIX
(bU3MYECKUX BEIMYHMH OT aTMOC(EpHOTO aBIeHUS MTpeHeOpeyb.

6.3. TunoBbIe KOHTPOJIbHBbIE€ BOIIPOCHI M 3aIaHUA I HpOME)l(yTO‘[HOﬁ aTrecTalumn

KOHTpOJILHbIe BOIIPOCHI IO AUCHUTIIINHE (I)I/BI/IKO—XI/IMI/I‘IECKI/IC OCHOBBI HAHOTCXHOJIOTUH:

1. [Monstne o HaHOTexHONOTHU. Kiaccupukamusi HAaHOOOBEKTOB.

2. KBanToBsle Toukn. OCoOOEHHOCTH (PU3MUECKUX B3aHMMOJCHCTBHI HAa HaHOMacIITabax.
3. Pa3mepHsblii 3¢ dext. OCHOBHBIE XapaKTEPUCTHKH YaCTHIl B HAHOPA3MEPHOM COCTOSHUH.
4. CBoiicTBa HAHOYACTHIEI, O0YCIOBICHHBIE ATOMHOM M 3JIEKTPOHHOM ITO/ICHCTEMaMH.
5. TepmoauHamuueckast Teopusi NOBEpXHOCTU. I[ToHATHE MOBEPXHOCTH pa3phlBa.

6. JlaBnenue Jlamacca.

7. BinnsiHue moBepXHOCTHBIX 3(QQEKTOB HAa TeMIepaTypy IIaBICHUS.

8. TepMoaMHAMUKA TIOBEPXHOCTHBIX SBJICHHH B MaJIbIX KpHCTaJlIaX.

9. O6pasoBanune 3apoasireii HOBoH (as3bl. Kputndeckuil pazmep 3apopbliia.

10. Onykryanun. CKOpOCTh 3apOKACHUSL.

11. 3aposkaeHUe KPUCTAIOB B JKUAKOU (ase.

12. I'ereporenHoe 3apoxkacHHE.

13. AkTHBHBIE IEHTpHI Ha mojmoxke. Popmyna FOwra.

14. OOpa3oBaHne HAHOYACTHI[ B KOJUIOMIAHOM PacTBOPE, MEXaHUUECKOE HCIIEPIUPOBAaHUE KPYIHBIX YACTHIL.
15. IIpuMepbl XMMUYECKOTO CUHTE3a HAHOYACTHII.

16. [MoBepxHocTHO akTHBHEIE BemecTBa (ITAB).

17. CamocoOpaHHbIe MOHOCTIOU U MYJBTHUCIIOH.

18. VYHopsaodeHHbBIEe PENISTKH HAHOYACTHUI] B KOJIOMIHBIX CYCIICH3USX.

19. CaMOOpraHu30BaHHbIE KOJJIOUIHBIE CTPYKTYPBI.

20. Koanecuennust. [Tpuanun Kropu.

21. Teopus JIngmmna-CrnezoBa. CamocoriacoBanHoe nupGy3HOHHOE TOJIE.

22. MexaHu3Mbl U TUMUTHPYIOIIKME CTaJUHA MacCOIlepeHoca.

23. Crexanne. CriekaHue ¢ ygacTHEM XKUAKOH (a3sl.

24. MexaHU3MbI IPUIEKaHHs TBEPIABIX Tl KOHTAKTHPYIOLIIUX B TOUKE.

25. Tonkue mneHku. OCTPOBKOBBIE METAJUIMYECKUE TICHKH.

26. INomy4yenne rHOPHIHBIX MONMMMEP-HEOPTaHUIECKIX HAHOKOMIIO3UTOB.

27. INomy4yenne ruOPHIHBIX HAHOKOMIIO3UTOB 30JIb-T€IIb-METOOM.

28. MerannononuMepHsie miaeHkH Jlenrmropa-biomkert.

29. DJEKTPOIIPOBOIAIINE CBOWCTBA THOPHIHBIX HAHOKOMIIO3HTOB.

30. Onrtudeckre W MOIYIPOBOJHUKOBBIC CBOWCTBA THOPUAHBIX HAHOKOMIO3UTOB.
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31. HaHocTpyKTypHpOBaHHBIE MaTECPHAIEL.
32. Bnusare HaHOCTPYKTYypHUpOBaHUS 00BEMHOTO MaTepHajia Ha MarHUTHBIC CBOWCTBA.
33. HaHnocTpykTypupoBaHHbIE MHOTOCIIOMHBIE MaTepHasbl.
34. DnuTaKcusl.
35. MexaHU3MBI TeTepOTeHHOTO 00pa30BaHUS 3apOJIBIIICH M AMUTAKCHH.
36. MomnekynspHo-rydeBas smuTaxcus (MJID).
37. MIJID u peanuzauus uaeil cBepXpeleTKH A YCTPOUCTB HAHOAIEKTPOHHUKH.
38. Bosmosxnocti MetonoB MJID u '3 MOC B HaHO3JIEKTPOHUKE.
39. Co3zaHue ynops04eHHbIX KBaHTOBBIX HAaHOCTPYKTYP.
40. Konnemnmus "cBepxy-BHU3'.
41. [TonmydeHre KBAaHTOBBIX TOYEK caMocOOpkoi atoMoB ("'CHU3Y-BBEpX").
42. COopka HAHOCTPYKTYpP TOJ BIMSHHEM MEXaHHUECKOTO HaIpsDKEHHS.
43. VYmpasnsemass JHK c6opka HaHOCTPYKTYD.
44. Judpakuus peHTTEHOBCKHX JTy4ei.
45. OnextponHas Mukpockonus (1M, COM).
46. 30H10Bass MUKPOCKOTIHS: CKaHUPYIOMMH TyHHENbHBIH MuKpockor (CTM); atomMHO-cuinoBoi Mukpockon (ACM);
Jpyrue CKaHUPYIOIUE MUKPOCKOTIBL.
47. Metoapl ONTUYECKON CHEKTPOCKOIUU.
48. XpomaTorpaduueckue METOIbI.
49. TyHHETbHO-30H/I0BblE HAHOTEXHOJIOTHU.
50. Metoapl 30HIOBOM HAHOTEXHOJIOTHUH.
51. Mertonp! 3amucu HHGOpPMAIMK. MeTOAB! 3alHCH, OCHOBAaHHBIE HA U3MEHEHHH T€OMETPHIECKOTo penbeda
TIOBEPXHOCTH.
52. MeTtobl 3an1cH, OCHOBaHHbIE HA N3MEHEHUU MarHUTHOW CTPYKTYpbl MOBEPXHOCTH.
53. [Mpsimast Mopndukanus penbeda TOBEPXHOCTH (MEXaHWUECKUH METON).
54. TepmoroneBoit crmocod 3ammcH.
55. DIEeKTPOHHO-CTUMYIHPOBAHHOE OCaKACHHUE WM TPaBIICHUE.
56. MacconepeHoc ¢ MOMOUIBI0 OCTPHUS.
57. AtomHas cOopka.
58. KBanroBblil "3aron".
59. HaHnocrexina - HOBasi 3anOMHMHAOLIas Cpeaa.
60. PenTreHoBckas nurorpadus. JNEKTpOHHAs TUTOrpadus.
61. Wonnas murorpadus. Bo3MOXHOCTH IydKOBEIX METOIOB JIUTOTPadHUHL.
62. 3onnossie MeToasl HaromuTorpadguu (C3M-murorpadus). Cunosas C3M-nurorpadus. Toxosas C3M-
sutorpadus.
63. [Ipsimoe HaHecenne pucyHka ¢ momoribio CTM (aBTO3MUCCHOHHBIA METON).
64. CoBMecTHOE Hcronb30oBanue ynazepa 1 CTM B HaHONMUTOTpadUH.
65. JIeHrMIOpOBCKHE TUIEHKH - TIEPCIIEKTUBHBIN PE3UCTUBHBIA MaTepHal /Uil HAaHOJIUTOrpadpuH.
66. Tepmomexannueckast HaHonurorpadus. IlepseBast HaHOTHTOTPAHS.
67. YCTpolcTBa ONTORIEKTPOHUKYA U HAHOAIEKTPOHUKH.
68. TyHHETBHBIN U0,
69. OHOAICKTPOHUKA.
70. CBeTouo/b! U J1a3epbl Ha ABOMHBIX T€TEPOCTPYKTYpax.
71. DOTONMPUEMHHUKH Ha KBAaHTOBBIX siMax. DoTOMOABI.
72. VYerpoiicTBa u mpuOOpPB! HAHO(OTOHUKH.
73. BonoxonHas onrtuka.
74. OnTrdeckue IepeKiTodaTend U (GUIbTPHL
75. MarauTHbIe HAHOYCTPOMCTBA JUIS 3alIMCH M XPaHEHMS MH(POPMAIIHN.
76. Hanocencopsr.
77. YrnepoaHble HAHOCTPYKTYPHI.
78. Mertons! OIydeHUs U paszeneHus ¢yuiepeHos. [IpuMenenne QymiepeHos.
79. VYrnepoausie HAHOTPYOKH. MeToabl MOTydeHHs HAaHOTPYOOK.
80. JleHrMIOpoBCcKHE MOJIEKYISPHBIE ILIEHKH.
81. Ilepenoc MoHOc0€B Ha TBepble Tena. HapamuBanue MyabTHCIOEB.
82. HanowacTumpsl OMOIOTHYECKOTO TMPOUCXOKIACHUSL.
83. Hanomatepuanbsl 1 HAaHOYACTHUIIBI TEXHOTEHHOTO MPOHMCXOKAEHUS — HAHOYACTUIBI METANJIOB U OKCHJOB METAJIIOB,
HAHOTJIMHBI U JIp.
84. HamnpspkeHHBIE TOTYIIPOBOAHUKOBEIE TETEPOCTPYKTYPEl M MPUTOTOBJIEHHE M3 HUX HAHOTPYOOK.
85. Merto/ M3rOTOBICHUS HAHOTPYOOK CBOPAYMBAHHEM IOIYIIPOBOJHUKOBBIX T€TEPOCIOEB.
86. ®DopMupoBaHHe MOIYIPOBOJHUKOBBIX M METAJUIMYECKUX HAHOBOJOKOH U CHMpasel.
87. OO6nacTn IprMEHEeHUsT HAHOYACTHI. BEITOABI M PUCKH HAaHOTEXHOJIOTHIA.

6.4. Kputepuu oneHuBaHUA

TCKyH_[I/Iﬁ KOHTPOJIb TCOPECTUUCCKUX 3HAHUHN U MPAKTUYCCKUX HABBIKOB MPOU3BOAUTCSA IIPH BBIITOJIHCHUN KOHTPOJBbHBIX pa60T
B CI)OpMe OTBETOB Ha KOHTPOJIbHBIC BOITPOCHI U PECHICHUA JOMATHUX 3aJ1a4.
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B 5 cemecTpe olleHKa «3a4TEHOY CTAaBHUTCS IMPH YCIOBUH MOCEIICHHS PAKTHIECKHIX U JICKIIMOHHBIX 3aHATHH, a Taloke IpH
BBIITOJTHEHUN KOHTPOJIBHBIX Pa0OT, MHAYE — «HE 3aUTCHOY

CTyneHT JoImycKaeTcsl K claue 9K3aMeHa B KOHIE CeMeCTpa IPH BBITIOIHEHUH JOMAIIHUX PACUeTHO-TPAKTUIECKUX PaboT.
OK3aMeHAIMOHHAs OlIEHKA CTABUTCS Ha OCHOBAHUH MICbMEHHOT'O U YCTHOTO OTBETOB 110 9K3aMEHAILIMOHHOMY OHIIETY.
Onenka «OTIMYHO)» CTABUTCS B TOM CJIy4ae €CJIU CTYAEHT:

- 0OHapyXHBaeT BEpHOE MOHNUMAHIE CYIIHOCTH PACCMATPUBAEMBIX SBJICHHI U 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHii, HaeT
TOYHOE OTIpeieNeHHe U HCTONKOBAaHUE OCHOBHBIX MOHATHUII 3aKOHOB, TEOPHIA, a TaK)Ke MPaBUIBHOE OIIPEAEICHNE
(hU3MYECKUX BEIMYIHMH U3 SIMHUI] U CIOCOO0B H3MEPEeHUS,;

- IPaBHJIBHO BBITIOJIHSET YEPTEXKH, CXEMBI U Tpa(UKN COIMyTCTBYIONIHE OTBETY;

- MOKET YCTaHaBIHUBATh CBA3b MEXKAY U3y4aeMbIM U paHee H3ydeHHBIM MaTEepHaoM 110 KypCy AUCLUILIUHEL, a Takxke ¢
MaTepuaNoM, YCBOSHHBIM IIPU U3y4E€HHUHU JIPYrUX JUCLUIIHH.

OreHka «XO0poII0» CTaBUTCS, €CIIH OTBET YOBIETBOPSCT OCHOBHBIM TPeOOBaHMSIMH Ha OICHKY « OTIMYHOY», HO HE
UCTIONIB3YeT IUIaH OTBETA, HOBBIC IPUMEPHI, HE IIPUMCHSCT 3HAHUS B HOBOW CHUTYAIHH, HE UCTIONB3YET CBSI3M C paHee
U3Y4CHHBIM MaTEPUAIOM U MaTE€PUANIOM, YCBOSHHBIM APYTHM AUCLUILIHHAMU.

OreHKa «Y IOBIETBOPUTENEHOY» CTaBUTCS, €CIIH OOJIBIAs YaCTh OTBETA YOBJIETBOPSCT TPEOOBAHHSIM OTBETY Ha OIICHKY
«Xopo1mro», HO B OTBeTE 00HAPYKUBAIOTCS OTIEIBHBIC ITPOOEITBI, He MPEIITCTBYIOMNE JaTbHEHIIIEMY YCBOCHHIO
nporpaMMHOro MaTtepuana. CTyIeHT yMeeT IPUMEHSTh IOTy4eHHbIe 3HaHHs P PEIIeHUHU IPOCTHIX 3a7ad ¢
HCIIOJIb30BaHNEM TOTOBBIX (JOPMYII, HO 3aTPYIHSACTCS IIPH PELICHNH 3a/1a4 TpeOyromuX npeodpa3oBanust GopMyi.
Orenka «HeymoBiIeTBOPUTETEHO» CTABUTCS B TOM CIIydae, €CIIM CTYACHT He OBJIae] OCHOBHBIMH 3HAHUSMA ¥ YMEHHUSIMH B
COOTBETCTBHU C TPEOOBAHUSAMH IPOTPAMMBI JINOO HE MOXKET OTBETHTH HI Ha OJUH U3 IIOCTaBICHHBIX BOIPOCOB.

B nuceMeHHBIX paboTaxX yUUTBIBAETCS TAKXKE, KaKasi 4aCTh PaOOTHI BBINOIHEHA.

7. YHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE JJUCIUIIJIMHBI (MO Y JIS)

7.1. Pexomenayemasi JuTepaTypa

7.1.1. OcHoBHasi MTepaTypa

ABTODEI, 3arnmaBue WznarensctBo, | Pecypc
JI1.1 | EropoBa E. B., DU3UKO-XUMUYECKUE OCHOBbI HAHOTEXHOJIOTUIL: PYKOBOACTBO K WBaHOBO : 3bC
[Tonenos 1O. B. MPaKTUYECKUM 3aHATHUSIM UrxTy, 2009

(http://e.lanbook.com/books/element.php?
pll_cid=25&pll id=4510)

J1.2 HanomaTepuaibl: CBOIMCTBA U NEPCIEKTUBHBIE IPUIOXKEHUSL: Mocksa : 3bC
MoHorpadust Hayunslii mup,
(https://biblioclub.ru/index.php?page=book&id=468346) 2014
JI1.3 | Enucees A. A, OYHKIIMOHATTLHBIE HAHOMATEPHAIIBL: yaeOHOE TocoOre Mockga : 9BbC
Jlykammuu A. B. (https://biblioclub.ru/index.php?page=book&id=68876) ®dmmatiur, 2010
7.1.2. lonoJHUTEIbHAS JIHTEpaTypa
ABTOpBI, 3arnmaBue W3narenscTBo, Pecypc
J2.1 |IIyn Y., Oy3sHC ©. , Hanotexnonorun: yaebHoe mocobue 11 By30B Mocksa :
T'onosun 0. U., Texnocdepa,
Jlyannun B. B. 2006
JI2.2 | T'yceB A. . Hanomarepunainbl, HAHOCTPYKTYpbI, HAHOTEXHOJIOTHH Mocksa :
duzmatiut, 2007
J12.3 | I'yce A. 1. HanoMaTepuaisl, HAHOCTPYKTYpPbl, HAHOTEXHOJIOIUU: Mocksa : OBC
MoOHOTpadus duzmaraur, 2009

(https://biblioclub.ru/index.php?page=book&id=68859)

7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TE1eKOMMYHUKAIIUOHHOI ceTu "UHTepHeT"

D1 | Jlanb [DnexkTpoHHBIH pecypc] : anekTpoHHO-0nbaroTeuHas cucrema (ObC) / u3natensctBo Jlans. URL:
http://e.lanbook.com/

32 |IOpaiit [DnexTpoHHEIH pecypc] : anekTpoHHO-0nbmmoreunas cucrema (9BC) / m3garenscrro FOpaiir. URL:
https://biblio-online.ru

33 | VHuBepcuTeTcKas OMOIMOTeKa OHIIAH [ DIEeKTPOHHBIH pecype] : aNeKTpoHHO-0nbmuoTeynas cucrema (96C) / OO0
Jupextmenua [Maomumunar. URL: http://biblioclub.ru/

94 | eLIBRARY.RU [3nekTpoHHBIH pecype] : anekTpoHHas oubnmoteka / Hayd. sanextpon. 6-ka. URL:
http://elibrary.ru/defaultx.asp

7.3 Ilepevyenns MHGOPMALIMOHHBIX TEXHOIOT Wi

7.3.1 IlporpammHoe o0ecnieyenune

Adobe Reader

WinDjView

MS Office365
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LMS Moodle

Adobe Connect Acrobat

7.3.2 lIpodeccuonanbupie 62361 JAHHBIX U HH(OPMALMOHHO-CIIPABOYHBIE CHCTEMbI

1. DneKTpoHHEIH KaTajor HaydHoi Ooubnuorekn Yenl'V [DnekTpoHHBIN pecypc] : 6a3a qanHbIX / Yensn0. roc. yH-T. —
Yenssounck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics :
xypHaisl American Physical Society : caiit. — URL: http://journals.aps.org/about — 3. anrn. — Pesxkum octyna: TOJIBKO K3
CeTH yHuBepcuTeTa. — TeKCT : 3JIeKTPOHHBIM.

3. Web of Science : mynpTHIUCIHTUTMHAPHAS pedepaTrBHas 60a3za maHHBIX / kommanus Thomson Reuters. — Pexxum mocryma:
Juid 3aperucTpup. nonb3opateneid Yenl'V. — TekcT : 31eKTPOHHBIN.

4. Scopus : pedepatuBHas 6a3a nannbix / Elsevier BV. — URL: http://www.scopus.com/ — 3. anri. — Pexxum goctyna: mis
3apeructpup. nosp3osarene YenlV. — Teker : 3eKTpOHHBIN.

5. Springer Link : [caift]. — URL: http://link.springer.com/ — fI3. anrmn. — PexuM nocTymna: Iuis 3aperucTpup. MoJIb30BaTenei
Yenl'V. — TekcT : 21eKTpOHHBIN.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCIUIIJINHBI (MOJY JIS)

OcBoeHUE AUCHUILIHHBI OCYIIECTBISIETCA B Y4eOHOH ayJUTOPHUHU IIEPBOTO KOPITyca, pacCUUTaHHOI! Ha 25 cTyaeHToB. Ecin
3aHATUS BEAYTCS I MOTOKA CTYJEHTOB, TO IUCIMILUIMHA BEJETCS B IEKIIMOHHON ayAUTOPUH NEPBOTO KOpITyCa,
paccuuraHHoi Ha 100 CTyqeHTOB.

Jlst yenemHoro 0CBOSHUS IVCLMILTHHBI ayITUTOPHS JOIDKHA OBITh 000py0BaHa MyJIbTUMEANHHBIM KOMIIIEKCOM U SKPaHOM
JUI JEMOHCTPALUK CIaliIOBBIX NIPE3CHTALIUMI.

Hcrionp3yroTest 2MeKTPOHHBIN YHTATBHEINA 321 HaydHoH Onbmmotexn Yenl'Y (aymuropuu 205, 206) 1t caMOCTOATENEHON
paboTHI CTy/IeHTa, OCHAIICHHBIEC TIEPCOHANBHBIMH KOMITBIOTEPAMH, MyIbTUMEANIHOI anmapaTtypoit. B ayquropmsax
obecriedeH 10CTyN K pa3inuyHOl CIIPaBOYHOM JIUTEpaType, SHIUKIIONEANIM, ONOIorpaguueckuM 1 MOJTHOTEKCTOBBIM 0a3aM
JaHHBIX, HTHPOPMALMOHHBIM pecypcaM «VHTepHeT.

9. METOAMUECKUE YKA3AHMNS JJI51 OBYUAIOIIMXCS 10 OCBOEHMIO MCLIUILINHBI (MOIY.JI5)

ITpu 3y4eHny aHHOW MCIMILIMHBI UCIIOJIB3YIOTCS JEKIMOHHbIE, IPAKTHUECKHIE 3aHATHSI M CAMOCTOSTENbHas paboTa
cTyneHTa. Ha JeKIMOHHBIX 3aHATHAX TPENoiaBaTelb H3IaraeT OCHOBHOE COZIepsKaHUe TeM porpaMMbl. [IpopaboTky
JIEKIIMOHHOTO MaTepraa XelaTeIbHO IPOBOANTH KaK MOCIe KaXK0T0 3aHATHS, TaK U 110 3aBEPIICHHUIO TEMBL. DTO MTO3BOJIUT
CBSI3aTh BOSIUHO MOIYYEHHBIE CBEACHHS H COCTABUTD IIETbHYIO KAPTHHY.

Ha mpakTHueckux 3aHATHIX pacCMaTPUBAIOTCA OCHOBHBIE METOABI U NIPUEMBI PEllIeHHUs 3a1a4. PekoMeHayeTcs nepen
KaXXJbIM MIPAKTHYECKAM 3aHATHEM BBITIOIHUTE TOMAIITHEe 3aJaHre, YTO TO3BOJIUTS JIydIlle YCBOUTH MPEIBLIYIINA MaTepHa
U M3y9UTh JIEKIIHOHHBIN MaTepHal 10 IPEICTOAIMEH TeMe.

Ba)kHBIM MOMEHTOM IPH U3Y4EHUH TH000H AUCIUILTUHEI SBIAETCS OpraHU3aLisl CAMOCTOATENbHON paboThl. IIpu ocBoeHHH
MaTrepHala He CIEeAyeT CTPEMHUTBCS K MEXaHNYECKOMY 3alIOMUHAHHIO IPUBENICHHBIX OIpe/ielIeHHH, ()OPMYINPOBOK U
MOJIOXKEHUH, eclti TpeOoBaHus K Bam mpsiMo He yka3pIBaloT Ha 9T0. BrioiiHe 23 peKTHUBHOM MOKET OKa3aThCs TIOMBITKA
MOHSATH CYTh SIBIIEHHS, BEIPA0OTaTh CBOE OTHOIIEHHE K HEMY, OTIMPAsCh Ha MaTepUall, COJAEepKaLIUNHCS B pEeKOMEHIOBaHHON
nutepatype. CkazaHHOEe 0COOCHHO 3(PEKTHBHO, KOTJ]a PeUb UJIET O TAKUX TPEOOBAHMAX, KAK «ITOHUMAET» WIIH «UMEET
npencrasieHne». Hamporus, eciin Bel nmeere neno ¢ TpeOoBaHUEM K JEATETBHOCTH «OJDKEH YMETBY, TO PEKOMEHTYeTCS
HOYIPaKHATHCS B COOTBETCTBYIOIIEM BHUJIC JEATETBHOCTH. Bee 3TO MMeeT HemoCcpeICTBEHHOE OTHOIICHUE K IIOATOTOBKE K
MPaKTHYECKUM 3aHITUSIM.

B ciyaae npumeHeHus ipu 00ydeHHN MCIUTLIMHBI JICKTPOHHOTO 00y4eHUsI, IUCTAHIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH OOIIeHHe 00YIarOMMXCsI ¥ TPEHOAaBATENsI OCYIIECTBIISIETCS B PEXKUME PEATEHOTO BPEMEHH (OHIAHH-IEeKIN
(BeOMHApHI), YaThl, BUACO-KOH(PEPEHIINHU U AP.) WIN OTI0KEHHOTO BPEMEHH (CHCTeMa AUCTaHIMOHHOTO 00y4yenus Moodle,
MS Office365, hopymbl, SIeKTpOHHAS TTOYTA U JP.).

ITpn 0OydeHny ULl C OTPaHNIEHHBIMHI BO3MOXKHOCTSMH 3[J0POBBS AJIEKTPOHHOE 00ydeHNE, TUCTaHIIHOHHEIC
00pa3oBaTebHBIE TEXHOIOTHUH MPEIyCMaTPUBAIOT BOSMOXKHOCTG IIpHeMa-TIepeiaui HH(OPMAIUX B JOCTYIHBIX IS HUX
(hopmax.

Peanu3zanust AMCOUIUINHEI C IPUMEHEHHEM 3JIEKTPOHHOTO 00ydEeHHS, JUCTaHIIMOHHBIX 00pa30BaTENbHbBIX TEXHOIOTHH (naee
— 030, A0T) ocymmectBnsieTcss Ha 0cCHOBaHHUU «[10J105KeHNMS O peann3aui OCHOBHBIX U JIOTIOJTHUTENBHBIX 00pa30BaTeIbHBIX
IporpaMM ¢ IPUMEHEHHEM 3JIeKTPOHHOTO 00y4eHUs U AUCTAaHIMOHHBIX 00pa30BaTeNbHBIX TEXHOIOIUII B (heepaabHOM
roCyJapCTBEHHOM OIO/XKETHOM 00pa30BaTEIbHOM YUPEXKACHNH BbICIIEro 00pazoBaHus «UenssOMHCKUIN rocynapcTBEHHBIH
yHHBepcHUTeTY, «I10705KeHNs 0 TTopsAAKe 3aUeTa 00YJIAONIIMHICS TI0 OCHOBHBIM IIPO(ECCHOHATIBHBIM 00pa30BaTEeNbHBIM
nporpamMmMam Beiciero oopasosanus B PI'bOY BO «Uenl'¥Y» pe3ynpTaToB OCBOCHHUS B OPTAaHU3AIMAK, OCYIIECTBIISIOMIIX
00pa30BaTeNbHYIO A TETBLHOCTD, YUCOHBIX IPEIMETOB, KYPCOB, JUCLHUILIUH (MOYIEH), MPAKTHUK, JOMOIHUTEIBHBIX
00pa30BaTENLHBIX MPOTPAMM) MMOCPESICTBOM IEKTPOHHON HH(POpMaImoHHo-00pa3oBaTensHOl cpensl T BOY BO
«Uenl'Y». B uckimoanTenbHBIX cirydasx ((Gopc-Maxkop U T.I1.) IIPH peann3aiii 00pa30BaTeNbHON IS TETFHOCTH C
npumeHenueM D0, JIOT MoryT npuMeHSTh KOMIIOHEHTHI, HE BXOAAIINE B IIEPEeUeHb AIEKTPOHHON HH(DOPMALIHOHHO-
00pa3oBaTebHON Cpesibl.
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10. CHEIIMAJIBHBIE YCJIOBHUS OCBOEHUA JUCIIUITJIMHBI OBYYAIOIIUMHUCH C
HHBAJIMTHOCTBIO U OT'PAHUYEHHBIMHU BO3MOKHOCTAMMU 310POBbA

OcBoeHHE JUCHMILUIMHBI WHBAIUJAMU M JIMIAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbSI OCYIIECTBIISIETCS C
UCIIOJIb30BAaHUEM  CIICHUANBHBIX TEXHHYECKHX CPEACTB M T0J0 HMHGOPMALMOHHBIX TEXHOJIOTHH, IPElOCTaBIEMBbIX
PecypcHBIM y4eOHO-METOIMYECKUM LEHTPOM IT0 OOYIEHHWIO MHBAIHIOB ¥ JIUIl C OTPAaHWYCHHBIMHA BO3MOXKHOCTSMH 3T0POBBS
Yenl'V mo 3ampocy o0yJarommerocs.

1. MoOunbHbIe crienuanbHble TEXHUYECKHE CPEACTBA IS JIMI C HAPYIICHUSMH 3PEHHS: NOPTaTHBHBIH KOMIIBIOTED
¢ BBOJOM/BBIBOZIOM mpudToMm bpaiins c¢ cuaresatopom peun «ElBraile-W14J G2»; HOyrOykn ¢ mporpaMMHON 3KpaHHOTO
noctyna NVDA; 31eKTpOHHBIC YBEIUUUTENN JUIS YAAIEHHOTO IPOCMOTPA; BUACOYBEIHMUYHUTENN IOPTATHUBHEIE; TH(IIOMIEED;
uuppOoBbIE TUKTO(DOHBI.

2. MoOunbHBIE CHENUaNbHbIE TEXHUYECKHE CPEACTBA Ui JIMIl C HApYIICHWSIMH CllyXa: CHCTeMa CBOOOIHOTO
3BYKOBOIO IIOJISI CO BCTPOEHHOH coBMecTUMOCThI0 ¢ FM-ycrpoiictBamu; panuoxnaccel «Coner-PCM» ¢ mepemaTdukowm,
3ayIIHBIM HMHIYKTOPOM M HHIYKIMOHHOHM IeTiei; cucreMa HMHGOPMAIMOHHAS U ClIaboCHbIIAmuX mnepeHocHas «Mcrox»
A2 co BCTPOCHHBIM IUICEPOM — 3BYKOBBIM HH(OPMAaTOPOM; JOKYMEHT-KaMmepa; HpOrpaMMHUpYeMble CIIyXOBbIC amIaparsl
HMHIMBHIYATEHOTO ITOJIH30BAHMS.

3. AccuctuBHBIC HH()OPMALMOHHBIE TEXHOJOTWH: IPOTPAMMHOE OOECIICUCHHE 3KPAHHOTO JOCTYNAa C CHHTE30M
peun NVDA; mnporpaMMmbl 3KpaHHOTO YBEIMYEHHMS; HPOrpaMMbl PEYEBOrO CHHTE3a ISl KOMIIBIOTEPOB M HOYTOYKOB;
HPOrpaMMBbl PEYEBOTO CHHTE3a AJIsi MOOWIILHBIX YCTPOMCTB; 3KpaHHAs KIaBUATYPa; SKpaHHAS JTyIa.

ITpn HEOOXOIMMOCTH JUTA OOYJAIOMMXCS C HApYIICHUSIMH 3pEHHS Ha pabodnmx MecTaxX A IPOBEACHHS IPAKTHYECKUX WIN
1a00paTOPHBIX 3aHATHH yCTAHABIMBACTCS CIENMANBHOE IPOrpaMMHOE obecredeHHne (IporpaMMa peueBOd HaBHUTAIHH
NVDA, peueBble CHHTE3aTOPbI, SKPaHHBIE JIYIIbI).

B yueOnble aymuTopnu obecnedmBaeTcsi OECHPENATCTBEHHBIH JOCTYN AL OOYJalOmIMXCS WHBAJIHIOB M OOYJAIONIUXCS C
OTpaHWYECHHBIMH BO3MOJKHOCTSIMH 3JI0pPOBBSl. B Kaxmol ayguropmm, rie oOy4aroTcsi MHBIMABI U JIMIA C OTPAaHWYCHHBIMH
BO3MOXHOCTSIMU ~ 3/I0POBbs, IPEILyCMAaTPUBACTCSI COOTBETCTBYIOLIEE KOJMYECTBO MeECT JUIsi OOydaromuxcs C y4eToM
HapyIICHUH UX 370POBBSL.

Jlns ocBOEHWS MUCIUITIMHBI WHBAJIHIAM M JIMIAM C OTPAHHYCHHBIMH BO3MOJKHOCTSIMH 3OPOBBS MPEIOCTABIAETCS JOCTYI K
MEeYaTHBIM HCTOYHHMKAM, MMEIOMIMMCS B HaydHOH OubmmoTreke Yenl'VY, ¢ MOMOIIBIO CHEHUANBHBIX TEXHUYECKHX CPEICTB;
JOCTYIl K 3JIEKTPOHHBIM MCTOYHMKAM, NPEJCTaBICHHBIM B (pOpME IIEKTPOHHOIO JOKyMEHTa B (hOHIE HAY4HOW OMONMMOTEKH
Yenl'Y wmnm 31eKTpOHHO-OMONMOTEYHBIX CHCTEMax, C IOMOIIBIO CIICIHANBHBIX TEXHHYECKHMX M IIPOTPAMMHBIX CPEICTB
(pabouee MecTO I HE3pSUETO IMOJIB30BATEN C MPOTPAMMHBIM 00ECIIEYEHHEM 3KPaHHOTO JOCTyIa ¢ cuHTe30M pedn NVDA,
pabodee MecTO ¢ KOMIBIOTEPHBIM pojuiepoM M KiaBuaTypoil Clevy ¢ OONbIIMMHM KHONKAMHU M C pa3fessiomiedl KIaBUIIU
HaKJIAKOM).

Y4eOHO-MeTOAUYEeCKHEe MaTepHaibl Uil OOydJaromuxcss W3 YHCIa HHBAINAOB WM JIMIl C OTPAHWYECHHBIMH BO3MOKHOCTSIMH
3J0POBBsI IPEIOCTABIIOTCA B (hOPMAX, afallTUPOBAHHBIX K OTPAHHUCHUSAM UX 310POBbS U BOCIPHATHS HH(pOpMaIUH:

Jnst nuit ¢ HapyIeHUsIMU 3pEHNSL:

- B IEYaTHOH hopMe yBEMHIECHHBIM MIPUPTOM,

- B (hopMe 3IIEKTPOHHOTO JOKYMEHTA,

- B hopme ayauodaiina,

- B mevaTHoi Gopme mpudrom Bpaitns.

Ji nun ¢ HapyIeHUsIMU CITyXa!

- B IIe4aTHOH opme,

- B (hopMe 3NIEKTPOHHOTO JOKYMEHTA.

Jnist I ¢ HapyIIeHHsIMH OTIOPHO-/IBUTaTEIFHOTO amiapara;

- B Ie9aTHo opme,

- B (popMe 3NIEKTPOHHOTO JOKYMEHTA,

- B hopme ayauodaiina.

JlaHHBIH IepedeHs MOKET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA 00yJatONIXCs.

Jlns MHBaNMMAOB M JIMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3JOPOBBSI OCBOCHHE AWUCLUILIHHBI MOXET OBITh YaCTUYHO HIIH
MOJIHOCTBIO OCYIIECTBJICHO C HCIIOJIb30BAHMEM JUCTAHLIMOHHBIX 0Opa3oBarenbHbIX TexHosoruii (Moodle, Adobe Connect
Pro u mp.).

B ocBoeHHMM OUCIMIUIMHBI WHBAaNMAAaMH W JIMIAMH C OTPAHMYCHHBIMH BO3MOXXHOCTSIMH 3I0POBBS HCIIONB3YeTCs
WHAWBUAYyanbHas pabota. Ilog wuwHAMBMAYanbHOW paboToil moapazymeBaeTcs JABe (OPMBI  B3aUMOJEHUCTBHS  C
IperofiaBaTelieM: HWHIMBHIyalbHas ydeOHas pabora (KOHCYIbTAlMM), T.€. IONOJHUTEIBHOE pPa3bsICHEHHE Y4eOHOTO
MaTepuara W YIIyOJeHHOe W3ydeHHe MaTepHana C TeMH OOydJalomuMucs, KOTOpPBIE B OSTOM 3aWHTEPECOBAHBL, W
UHIUBUIyalbHas BOCIUTaTeNbHAs paboTa. MIHAMBUIyadbHBIE KOHCYIBTALMM HAIPABICHBl HA HMHAWBUAYATH3aLUI0 OOYdCHUS
U YCTAQHOBJICHHIO BOCIIUTaTEILHOTO KOHTAKTa MEXJAy IperojaBaTeneM W OOy4alOMMMCS WHBAIMAOM HIM OOYJalomuMcs C
OTpaHWIECHHBIMH BO3MOXXHOCTSIMHU 3I0POBBSI.

ITpu mpoBemeHHM NPOIEAYPH! OLCHUBAHUS PE3YIBTATOB OOy4eHHS HHBAIHAOB M JIMI[ C OTPAaHWYCHHBIMH BO3MOXHOCTSIMHU
370pOBbSl 110 AWCLMIUIMHE OOECIEeYMBACTCS BBHINOJHEHHE CIEIYIONMX JOIOJHUTENbHBIX TPeOOBAHMH B 3aBUCUMOCTH OT
WHMBHUYaJIbHBIX 0COOCHHOCTEH, 00yJaromuxcs:

a) MHCTPYKOHSA M0 TIOPAAKY TPOBEINCHHUS IIPOIEAYPHl OICHHBAHUS IPENOCTAaBIsECTCS B AOCTYMHOH ¢opme (YcTHO, B
HMHCbMEHHOH (hopMe, B MHUCEMEHHOIT (hopme mpudTom bpaiins, ycTHO ¢ HCTIONB30BaHUEM YCIYT CypIONIEPEBOAINKA);

6) mocrynHas (opMa NpeIOCTaBICHNs 3aJaHUH OLEHOYHBIX CPEACTB (B Ie4aTHOM Qopme, B NMeYaTHOH (HopMe yBEIMUEHHBIM
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mpudToM, B medaTHoH popme mpudTom Bpailind, B popMe 3IeKTPOHHOTO JTOKYMEHTa, 3a/laHHs 3a4YUTHIBAIOTCS aCCHCTECHTOM,
3a7aHHs IPEAOCTABIISIOTCS C HCTIOIb30BAHUEM CYPAOIIEPEBOIA);

B) mocTynHas ¢opMma MpedoCTaBIeHHUsS OTBETOB Ha 3afaHus (MMCbMEHHO Ha Oymare, Habop OTBETOB Ha KOMIIBIOTEDE,
NUCbMEHHO mpHupTOM bpaiiis, ¢ HCIIoIbp30BaHIEM YCIIYT aCCHCTEHTA, YCTHO).

ITpn mpoBemeHMM TPOIEAYPH! OILCHWBAHUS PE3YNBTATOB OOyYeHHsS HHBAIHAOB W JIHI[ C OTPAaHWYCHHBIMHA BO3MOXHOCTSIMHU
3J0POBBS NPEIYCMAaTPUBACTCA HCIIOJIB30BAHNE TEXHHYECKUX CPEACTB, HEOOXOIUMBIX MM B CBSA3M C UX HWHAWBHIYaJIbHBIMHU
0COOEHHOCTAMH. DTH CpelcTBa MOTyT ObITH mpenocraBieHbl Yenl Y mim MOTyT MCIIOJB30BAaThCS COOCTBEHHbBIE TEXHUUECKHE
cperncrBa. Ilpm HEOOXOAMMOCTH HWHBAIMAAM MW JIAIAM C OTPAaHWYCHHBIMH BO3MOXKHOCTSMH 3I0POBBS IPETOCTaBIIACTCS
JIOTIOTHATEIBHOE BpeMs M MOATOTOBKM OTBETa Ha 3aJaHWs, NpOLeAypa OLCHHWBAHHS pE3YIbTATOB OOyJeHHS II0
JUCLUIIMHE MOKET NPOBOJHUTHCS B HECKOJIBKO TAIOB.

IIpoBeneHne mpouexypbl OLEHUBAHUS pPE3YJIbTaTOB OOYYEHHS WHBAIWIOB M JIMI[ C OTPAaHWYCHHBIMH BO3MOXKHOCTAMHU
3IIOPOBBS IOITYCKACTCS C MCIIOJIB30BAHHEM TUCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHI.
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28.03.02 Hanounxenepusi, HaHOTeXHOJI0rMH B MaTepHaJIOBeIeHUU
PII ] «®uU3MKO-XUMHUYECKHE OCHOBbI HAHOTEXHOJIOT M)
I'on naGopa 2022, ounoe

[IpopekTop no yueOHo# padote yTBepxaeHo 30.05.2022 B.E. ®enopos
VY4eHbIM cOBETOM (PU3NYECKOTO (aKyyIbTeTa

[Ipotokon 3acenanus Ne 07 ot 28.04.2022

[Ipencenarens YueHoro coBera

¢dusnyeckoro gaxynbreTa COIJIaCOBaHO JI.A. 3axappeBud
3acenanuem kageapbl GU3NKN KOHICHCHPOBAHHOIO COCTOSIHUS

[Ipotokon 3acenanus Ne 7 ot 14.04.2022

3aBenyromuii kadeapoi COITIACOBAaHO B./l. byuenbHukoB

ABTOp (COCTaBUTEIb) HI.11. Aradapos

Crpykrypa paGodeili mporpamMMsbl COOTBETCTBYeT npuka3dy pexkropa ®I'bOY BO
«Ueal'V» ot «13» anpeas 2021 . Ne 247-1
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