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1. IEJIX OCBOEHUA N CHUITJINHBI

Ilens Kypca COCTOUT B M3y9EHHUH CTYACHTAMH (QU3MUECKUX ¥ XUMHUECKHX 0COOCHHOCTEH HAHOIUCIIEPCHBIX YaCTHIL, (DU3HKO
-XUMHH ITOBEPXHOCTH, TIPOIECCOB (JOPMUPOBAHHS HAHOCTPYKTYP ¥ HAHOMATEPHATIOB, METOI0OB MOTYIECHHS U UCCICAOBAHUSL
HAHOCHCTEM.

KOHerTHLIe 3a/1avu Kypca CBOAATCA K CICIYIOIIEMY:

1. PaccmoTpenne ocoOeHHOCTEH (QU3MUECKUX B3aUMOJCHCTBHI Ha HaHOMAacIITabax;

2. PaCCMOTpCHI/IC TCPMOJUHAMUKHU IMOBEPXHOCTHBIX SIBJICHUH B HAaHOJUCIICPCHBIX CHUCTEMaAX;

3. Paccmotpenne mporeccoB GopMupOBaHKS HAHOYACTHUI] B TA30BOH M JKHIKOW (ha3ax M HAHOCHUCTEM ITyTEM
MOJIEKYIISIPHO-TTydeBON ¥ ra30(ha3HOM SIUTAKCUH,

4. PaccMoTpeHne METO/IOB HCCIIEI0BaHHSI HAHOCHCTEM;

5. PaccmoTperne MeToIOB CO3IMaHUs HAHOCTPYKTYp ¢ moMoinsio C3M u HaHONMTOTrpadum;

6. PaccmoTpenne MeTo10B HOTy4eHHsT (PYHKIMOHANBHBIX U KOHCTPYKIIMOHHBIX HAHOMAaTepUaJOB HEOPraHMYECKOW U

OpFaHI/I‘ICCKOﬁ OpUupoabI.

PCSyﬂLTaTH 06y‘~I€HI/IH 0 JMCUUINIMHE HAIpaBJICHbI HA JOCTUKCHUC NHAUKATOPOB!:

OIIK-2.1. IIpoBOAHUT TEXHUKO-3KOHOMHYIECKOE 0O0CHOBAaHHE H IKOHOMHUUECKYIO OLICHKY IPOCKTHBIX PEIICHU U
UHKEHEPHBIX 33]au.

OIIK-2.2. PaccunThIBaeT AMUTEIBHOCTD BBIMTOIHEHHS TEXHOJIOTUUECKHUX ONEpalil ¢ HCIONb30BaHUEM HOPMATUBHBIX
CIPAaBOYHHUKOB.

OIIK-2.3. AHanu3upyeTt U OLIEHUBAET 3aTPaThl MPEANPHUATHS (TPOEKTa) C YIETOM MH)KEHEPHBIX PHUCKOB.

OIIK-2.4. Vicnionb3yeT UCTOPUYECKUH MOIX0, KATETOPHH UCTOPUUECKOTO O3HAHUS I aHAJIN3a IPOLIECCOB, (PaKTOB U
SIBJICHUH B IIPOIIJIOM U HACTOSIIEM.

OIIK-2.5. TIpoBOAHT 3KOJIOTHYECKYIO OLICHKY ITPOCKTHBIX PEIICHUI U HHKCHEPHBIX 3a1a4.

OIIK-3.1. CocraBinsieT OTYETHI [0 YIeOHO-HCCIEA0BATENBCKON NEITEIBHOCTH, BKIIIOYAs aHATIN3 SKCIIEPUMEHTAIBHBIX
PE3YIBTaTOB, COMOCTABJICHHUS X C U3BECTHBIMHU aHATIOTaMHU

OIIK-3.2. ®opMupyeT AEMOHCTPAIIMOHHBINA MaTepPHAN U MPEACTABIACT PE3yIbTATHI CBOCH HCCICIOBATENBCKON eI TETbHOCTH
Ha HAyYHBIX KOH()EPEHIHSX, BO BPEMsI TPOMEKYTOUHBIX H UTOTOBBIX aTTeCTAIMN

OIIK-7.1. Micnonb3yeT HOPMAaTUBHYIO U TEXHOJIOTHYECKYIO TOKYMEHTAIIMIO JJISl TPOCKTUPOBAHUS U COMIPOBOKICHUS
MIPOU3BOJICTBA TEXHUUECKUX OOBEKTOB, CHCTEM U MPOIIECCOB B 007aCTH HAHOMHKEHEPUH

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

Ik (paznen) OITOIT: b1.0.11

2.1 TpeGoBaHus K NpeIBAPUTEIbHOI MOATOTOBKE 00y4aI0LIErocs:

CoBpeMeHHBIE TEXHOJIOTHH IMOUCKA M 00paboTKH HHOpMAIII

MaTtemaTHyecKuM aHaIu3

duzuka

BBC,HCHI/IC B CIICHUAJIBHOCTH

Beenenue B HAaHOWHKCHCPHIO

Heopranuyeckas u opranudeckas XuMus

dusnyeckas XUMUS

DU3UKO-XUMUS HCOPraHNn4CeCKUX MaTepruaioB

2.2 JIucuMnJIuHbI M MPAKTHUKH, 1JIS KOTOPbIX OCBOEHUE JTAHHOU JUCHHMILIMHBI (MOAYJ/Is1) HEO0OX0AUMO KAK
NnpeauecTByoLee:

MaTepI/IaJIOBeI[eHI/Ie HaHOMAaTepHuajaIoB U HAHOCUCTEM

KOMHL}(ITCPHOG MOACINPOBAHUC HAHOCHUCTEM U IIPOILIECCOB HAHOTEXHOJIOTUI

Da30BBIC PABHOBECUS U CTPYKTYPOOOpa30OBaHNe

Hpe)lZ[I/IHJ'IOMHaﬂ IMpaKTUKa

BrinonHeHue U 3a1uTa BITYCKHON KBaNU()UKAITHOHHONW PabOTHI
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3. KOMIIETEHLIMU OBYYAIOILETOCS, ®OPMHUPYEMBIE B PE3YJIETATE OCBOEHUSI TUCLIMITINHBI
(MOAY.JIA)

OIIK-2: Cnioco6en ocyliecTBJIATH NPOecCHOHAIBHYIO NeTeJIbHOCTD € Y4eTOM IKOHOMUYECKHX, IKOJIOTHYeCKHUX,
COHAJBHBIX U JIPYTUX orpaﬂnqe}mﬁ Ha BCeX Tanax KM3HEHHOIro HuKJia Oﬁ"beKTOB, CHCTEM U MpOoLEeCccoB

3HaTh:

Jis noctmxenust OIK-2.1: TeXHUKO-9KOHOMHYECKOE 000CHOBAaHHE U SKOHOMUYECKYIO OIIEHKY MMPOSKTHBIX PEIICHUH U
WH)XEHEPHBIX 3371a4 B 00J1aCTH HAHOCTPYKTYPUPOBAaHHBIX MaTEPHAIIOB

Ymers:

Js noctrxennst OIIK-2.2: paccunThIBaTh AUTENBHOCTD BBIIIOJHEHHS TEXHOJIOTHUECKUX ONepalnii MpOU3BOACTBA
HAaHOCTPYKTYPUPOBAHHBIX MaTEPUANIOB C UCTIOJIb30BAaHHEM HOPMATHUBHBIX CIIPABOYHHKOB

Baagern:

Jnsa noctrxenust OIIK-2.3: 0CHOBHBIMU MTPEACTABICHUSIMH O (POPMUPOBAHUM HAHOYACTHI] U HAHOCHUCTEM

OIIK-3: Cnioco0eH mpoBOAUTH H3MePEeHHs H HAOJII0/IeHN s, 00padaThIBATh M MPEACTABIATH IKCIIEPUMEHTATbHbIE
JTaHHbIE

3HaTh:

Juns noctmxenns OIIK-3.1: ocHOBHBIE (PH3NKO-XUMHIYECKHE METOIBI HCCICIOBAHUS CTPYKTYPHI U CBOWCTB MaTepHajioB

YMmerh:

Juns noctmxenns OIIK-3.3: pemats 3agauu mo pa3pabOTKe MAKETOB HAHOM3CIHN M MX MOJIYJICH; TIPOU3BOJUTE PaCUCThI
TEXHUYECKUX XapPaKTEPHCTHK MaKETOB;

Baanern:

Jna noctmxenust OITK-3.3: MmeTogamu u3Mepenus, 00pabOTKU U TIPEACTABICHHS SKCIIEPUMEHTABLHBIX JAHHBIX

OIIK-7: Crioco6eH NpoeKTHPOBATH M CONPOBOKIATH NPOU3BOICTBO TEXHUYECKUX 00bEKTOB, CUCTEM U MPOLIECCOB B
00J12CTH HAHOUHKEHEePHH

3HaTh:

Jns noctmxenust OIK-7.1: ¢usndeckne n Xumudeckne 0cOOCHHOCTH HAHOAUCIIEPCHBIX YaCTHII, (PH3UKO-XUMHUIO
MOBEPXHOCTH, POIIECCOB (POPMHUPOBAHUS HAHOCTPYKTYP U HAHOMATEPUAIOB, METOIbI IIOIYIEHHUS U UCCIEJOBAHUS
HaHOCUCTEM

YMmern:

s noctiwxenus OIIK-7.2: mpoeKTHPOBATh M CONPOBOXKIATH IPOM3BOACTBO TEXHHYECKUX OOBEKTOB, CHCTEM M IIPOLIECCOB B
00acTn HAHOMHKCHEPHH

Baanern:

s moctmxenns OIIK-7.3: mpeacTaBiaeHISIME 0 MeTOaX (JOPMUPOBAHHUS HAHOCTPYKTYP, TOIYICHHS H UCCIICTOBAHIT
HAHOCUCTEM

B pe3ysbTaTe 0cBOCHHS JUCHMILINHBI 00yYaIOLIUICS J0JKEeH

3.1 |3narn:

3.1.1 | ocobenHOCTH (1)I/ISI/IKO—XI/IMI/I‘{CCI(I/IX IPOLCCCOB NPOTCKAONIUX B HAHOJUCIICPCHBIX CUCTEMAaX; IMPOLECChI
(1)0pMI/IpOBaHI/I${ HAaHOYAaCTUIl © HAHOCUCTEM,; MCTOAbI PCIICHUS 3aa4,

3.2 | YMeTh:

3.2.1 peuaTth 3aaa4u, paSpaGaTBIBaTL MaKeThl HAHOMBACIHNHN U UX MOAYIH; MIPOU3BOANUTD PACYCTBI TEXHUYCCKUX
XapPaKTCPUCTUK MAKCTOB,

3.3 | Bnagern:

3.3.1 | MeTOoJaMU IPOSKTHPOBAHUS HAHOOOBEKTOB M (POPMUPYEMBIX Ha X OCHOBE M3/IENUil (BKIJIFOYAst JJICKTPOHHEIE,
MeXaHWYECKHe, ONITHUECKUE U IPyTHe)
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4. OFbEM JUCIHUIIJIMHBI (MOAY JIS)
OOwas TpyaoeMKocTb 63ET
YacoB 1o y4eOHOMY IIaHy : 216 Bunbl koHTpONIS B cemecTpax:
B TOM YHUCIIe
ayAUTOPHBIE 3aHITHS : 86 9K3aMeHbI 6
caMocTosiTeNbHas paboTa : 99,1 3a4eThl 5
4acoB Ha KOHTPOJIb : 18
KOHTaKkTHas pabora: 98,9
UKP: 12,9
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIUHBI (MOAY JIsT)
Kon HaumeHoBaHue pa3/1e/ioB U TeM /BUA 3aHATHSA/ Cemecrt | Hacos Jluteparypa
3aHATH p / Kype
Pa3gen 1. UcTopusi BOBHUKHOBEHMSI U OCHOBHBIE MPHHIMIbI
HAHOTEXHOJIOTH I

1.1 Yro taxoe «HaHo»? [ToHstre o HaHOTexHONOTHH. Kiaccudukanms 5 2 JIT.1JI1.2
HaHOOOBEKTOB. OCHOBHBIE TPUHINIIBI (THITEI) HAHOTEXHOJIOTHIL: JI1.3712.4 J12.5
npeaenbHas MUHHATIOpU3ALHS, paclpeieneHHas CTPYKTypa, MPUHIHIT 2.7
ITOCTPOCHHS CUCTEMBI «CHU3Y-BBEPX» U «CBEPXY- BHH3Y, 213253 54
camoopranuzanus. KBaHToBbIe TOUKHA. MeXTUCIIUITHHAPHOCTE
HaHOTeXHOJOTHil. [lepcreKTHBEI ITMPOKOMACIITAOHOTO TPIMEHEHHS
HaHOTexHoJorui /JIek/

1.2 Kraccudukanus HaHO0OBEKTOB. MK TUCIUIIMHAPHOCTh 5 12 JI1.1 J11.2
HaHOTexHOoJorui. /Cp/ JI1.3J12.4 J12.5

J12.7
01323354
Pa3nen 2. ®uznyeckue 1 XUuMHYeCKHe 0COOEHHOCTH
HAHOAMCIEPCHBIX YACTHIY

2.1 Oco0CHHOCTH (PH3MYECKUX B3aMMOJICHCTBUI Ha HAaHOMACIITa0ax. 5 2 JIT.1JI1.2
Hanopa3smepasie cucteMsl. PasmepHsrii a3 dext. OcHOBHBIC JI1.3712.1 J12.4
XapaKTepUCTUKH YaCTHUI] B HAHOpa3MepHOM cocTosHuH. CBoiicTBa JI2.5 J12.6 J12.7
HAHOYACTUIIBI, 00YCIIOBICHHBIC AaTOMHOM U JIEKTPOHHOH MOICHCTEMaMHU. JI2.10
Kommmrexc pu3nuecknx ¥ XUMHYECKUX CBOMCTB, BOSHHUKAIOMINX TIPH 01223354
Hepexoe OT MUKPO- K HaHOpa3MepaM: OOJbIIas yaenbHas IOBEPXHOCTb,
yBEJIMYEeHHE XUMUYECKOTO TOTEHIIMAa, BBICOKAs a1COpOLMOHHAs
AKTHBHOCTb, BRICOKAsI TPOHUKAIONIAs CIIOCOOHOCTE 1 Ap. /JIex/

2.2 Hanopasmepnsie cucremsl. PasmepHsrii 3gpdext. OCHOBHEIC 5 4 JI1.1 J11.2
XapaKTepUCTUKH YacCTHI] B HAHOpa3MepHOM cocTossHuU. CBolCcTBa JI1.3712.1 JI2.4
HAHOYACTUIIbI, 00YCIIOBIEHHbIE AaTOMHOM U 3JIEKTPOHHON JI2.5J12.6 J12.7
noacucremamu. /TIp/ JI2.10

21323354

2.3 Kommuteke pu3ndecknx 1 XUMHUECKUX CBOMCTB, BOSHUKAIOIINX TIPU 5 14,5 JIT.1 J11.2
nepexoie OT MUKPO- K HaHOpa3MepaM: Oobliast yaedbHas HOBEPXHOCTD, JI1.3J12.1 J12.4
YBEITMYEHHUE XUMUYECKOTO TTOTEHIUAA, BEICOKAS aJICOPOIIMOHHAS JI2.5 J12.6 J12.7
aKTHBHOCTH U 1p. /Cp/ JI2.10

01323354
Pa3nen 3. ®u3nko-xumMus NOBEPXHOCTH

3.1 TepmoauHamMuueckas TeopHs noBepXHOCTH. [IoHATHE NOBEPXHOCTH 5 4 JI1.1J11.2
paspsiBa. lasnenue Jlamnacca. Binusiare noBepXHOCTHBIX 3 PeKkToB Ha JI1.3J12.2 J12.3
TemIeparypy miasnenus. Mcnapenue. TepMoarHaMuKa IOBEPXHOCTHBIX J12.4 J12.5 J12.7
SIBTICHIH B MJIBIX KpHCcTaUiax. /Jlex/ JI2.8 JI2.9

212233 24
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32 Jasnenue Jlannacca. BimsiHne moBepXHOCTHBIX 3((HEKTOB Ha 4 JI1.1 J11.2
TeMIeparypy IiaBieHus. TepMoaMHaMUKa TOBEPXHOCTHBIX SIBICHUN B JI1.3J712.2J12.3
ManbIx Kpuctamiax. /TIp/ J12.4 J12.5 J12.7

J12.8 J12.9
01323354

33 TepmoauHamMuueckas Teopus noBepxHocTy. [IoHATHE NOBEPXHOCTH 12 JI1.1J11.2
paspeiBa. Ucnapenue. TepMogrHaMuKa MOBEPXHOCTHBIX SIBJICHHUH B JI1.3J12.2 J12.3
MalsIX Kpucramiax. /Cp/ J12.4 J12.5 J12.7

J12.8 J12.9
212233 24
Pa3gen 4. I'ereporennsle npouecchl GOpMHUPOBAHUSA HAHOCTPYKTYP

4.1 O6pazoBanue 3apoabliieid HoBoi (a3bl. Kpurndeckuit pazmep 3apoapliia. 6 JI1.1J11.2
Onykryaunu. CKOpOCTh 3apOXKACHUA. 3apOKICHUE KPUCTAIUIOB B KHIKON JI1.3J12.4 J12.5
¢aze. ['ereporenHoe 3apokaeHre. AKTUBHBIE IEHTPHI HA TIOTOXKKE. JI2.7
®opmyna IOnra. O6pa3oBaHne HAHOYACTHUII B KOJUIOUAHOM PacTBOpE, 01323354
MEXaHUUECKOE IUCIEPTUPOBAHNE KPYIHBIX YaCTHILL. Y IOPSA0YCHHBIE
pEIIeTKN HAaHOYACTHII B KOJUIOUAHBIX CyceH3Msx. CaMOOpraHn30BaHHEIC
KOJUIOMIHBIE CTPYKTYPHI. [IprMephl XUMHYECKOTO CHHTE3a HAHOYACTHII,

[ToBepxnoctHO akTuBHBIE BemecTBa (ITAB). CamocoOpaHHbBIE MOHOCION
U MynbTHCIOH. /JIex/

4.2 O06pazoBanue 3apobiiei HoBo# (asbl. Kputndeckuit pazmep 3apopima. 4 JIT.1JI1.2
CKOpOCTh 3apoKaeHHs. 3apOXKIeHIE KPUCTAJUIOB B XKHUIKOH (hase. JI1.3J12.4 J12.5
I'ereporennoe 3apoxeHue. [IoBepXHOCTHO aKTHBHBIE BELLIECTBA 2.7
(ITAB). Mlp/ 21223324

43 AKTUBHBIE IIECHTPHI Ha Mo 10kKe. Dopmyna FOHTa. O6pa3zoBanue 20 JIT.1JI1.2
HAHOYACTUI] B KOJUIOUJHOM PacTBOPE, MEXaHUUECKOE AUCIIEPTUPOBAHUE JI1.3712.4 J12.5
KPYIHBIX YaCTUL. YIOPSAA0YECHHBIE PEIIETKA HAHOYACTHL] B KOJUIOUIHBIX 2.7
cycreH3usix. [IpruMepbl XUMHYIECKOTO CHHTe3a HaHodacThil. /Cp/ 213253 54
Pasgen S. I'ereporennsie npouecchl GoOpMHPOBAHHSA
HAHOMATEPHAJIOB

5.1 Koanecuenmwst. [Tpuammn Kropu. Teopus Jludmmuma-Cnesosa. 4 JIT.1JI1.2
CamocornacoBanHnoe auddysnonnoe moue. MexaHU3MbI U JI1.3J712.4 J12.5
JUMUTHUPYIOIUE CTaIuu MacconiepeHoca. Cnekanue. Criekanue ¢ J12.7
y9acTHeM XXUAKOH (a3el. MeXaHU3MBI IPUIICKAHIS TBEPIBIX TE 01223354
KOHTaKTHPYIOIUX B ToUKe. ToHKHUE TIeHKH. OCTPOBKOBEIE
MeTajuindyeckue rieHku. [lomydenre ruOpuaHbIX MOJIUMep-

HEOpraHMYECKUX HAaHOKOMITO3UTOB. [loirydaenne ruOpuIHbIX
HaHOKOMIIO3UTOB 30J1b-TeIIb-METOJ0M. MeTa/IooIMMEpHBIE TTEHKH
Jlenrmiopa-biomKeTT - caMOOpraHU30BaHHbIE THOPUIHBIE
HaHOKOMIIO3UTHI. DJIEKTPONIPOBOISIIIHE CBOWCTBA THOPUIHBIX
HaHOKOMMO3UTOB. ONTHYECKHE U TIOIYIIPOBOTHUKOBEIE CBOHCTBA
THOPHUIHBIX HAHOKOMITO3UTOB. OCHOBHBIE 00JIACTH IPUMEHEHUS
TUOPUAHBIX HAHOKOMIIO3UTOB.

Jlexust 6. MeToAbI OTy9IeHHS YITOPSTOUYCHHBIX HAHOCTPYKTYP

/JTex/

5.2 Koanecuennus. Teopus Jludmmma-Cne3oBa. MexaHU3MBI 1 4 JI1.1 J11.2
JUMHTHUPYIOIUE CTaIuu Macconiepenoca. Cnekanue. Criekanue ¢ JI1.3712.4 J12.5
ydacTUeM KUaKoH (a3bl. MexaHU3MBbl TPUTICKAHUS TBEPABIX TEI JI2.7
KOHTAKTUPYIOIIUX B TOUKe. ToHKHUE MIeHKU. OCTPOBKOBBIE 01223354
MeTtanaudeckue mieHku. /IIp/

53 [MonmydeHre THOPUIHBIX MOTUMEP-HEOPTAHUYECKUX HAHOKOMITO3HUTOB. 12 JI1.1J11.2
DIIEKTPOIIPOBOIAIINE, ONITUYECKHE U TIOJYTPOBOAHUKOBBIE CBOWCTBA JI1.3J12.4 J12.5
THOPHUIHBIX HAHOKOMITO3UTOB. OCHOBHEIE 00JIaCTH MTPUMEHEHHUS J12.7
rHOPUIHBIX HAHOKOMIIO3HUTOB. /Cp/ 01323354
Paznen 6. MeToabl noty4eHus: ynopsi04eHHbIX HAHOCTPYKTYP
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6.1 OrnuTakcus. MeXxaHu3MbI TETEPOreHHOT0 00pa30BaHMs 3apOIbIICH 1 6 4 JIT.1JI1.2
snuTakcu. MojekyasipHo-tydeBas snutakcus (MJID). JI1.3J12.4 J12.5
CamoopraHu3zaius Ipy SMUTaKCHAILHOM pocte. MJID u peanuzanus JI2.7
ujel CBEpXpPELIETKY JUIsl yCTPOUCTB HAHOIEKTPOHUKHU. Bo3MokHOCTH 01223354
meton0B MJID u '3 MOC B HanosnekTpoHuke. Co3naHue
YHOPSIIOUYEHHBIX KBAHTOBBIX HAHOCTPYKTYp. KoHuenuus "cBepxy-BHU3".

INomydeHre KBaHTOBBIX TOYEK CAaMOCOOPKOI aTOMOB (KOHIICIIIIUS ""CHH3Y-
BBepx"). COOpKa HAHOCTPYKTYP MOJ] BIUSHIEM MEXaHHIECKOTO
HanpsDKeHUs. ABTOMaTHuecKasi cOOpKa HAHOCTPYKTYp. YIpaBisieMast
JIHK c6opka HAaHOCTPYKTYD.

/JTex/

6.2 Onurakcus. MexaHn3MBbl TeTePOTeHHOTO 00pa30BaHMS 3apOIBIIICH 1 6 6 JI1.1 J11.2
snuTakcuu. MonekynspHo-nydeBas snutakcus (MJID). Coznanue JI1.3J12.4 J12.5
YHOPSIIOUEHHBIX KBAHTOBBIX HAHOCTPYKTYP. [lonydeHne KBaHTOBBIX J12.7
TOYEK caMOCOOPKOit aToMOB (KoHIenuus "cHu3y-BBepx"). /IIp/ 21323354

6.3 Camoopranu3zanus Ipy AMUTAKCHAILHOM pocTe. Bo3MoxHOCTH METOI0B 6 3,6 JIT.1JI1.2
MJID u I'®D MOC B HaHO2nekTpoHUKe. COOpKa HAHOCTPYKTYP MO JI1.3712.4 J12.5
BIIMSIHHEM MeXaHuueckoro Hampspkenus. Ynpasisemas JJTHK coopka 2.7
HaHOCTPYKTYp. /Cp/ 31323354
Pazgen 7. Metonbl cciie0BaHUSA HAHOCHCTEM.

7.1 Judpakius peHTTeHOBCKUX JTydel. DiekTpoHHast Mukpockomus (I19M, 6 2 JIT.1JI1.2
COM). 30H10Bast MEKPOCKOTIUS: CKaHUPYIOIIHI TyHHEIBHBIH MHKPOCKOII JI1.3J712.4 J12.5
(CTM); atomMHO-cuitoBoii Mukpockon (ACM); npyrue cKkaHUpYIOLIe 2.7
MHUKPOCKOTIBI. OKe-CIIeKTPOCKOIHs. MeTobl ONTHYECKON 2132053 54
CTeKTpocKoNrH. TexHoIoTHIeckoe 000pyIOBaHNE IS HCCICIOBaHUS
MTOBEPXHOCTH TBEPIBIX TN M CO3IaHUS HAHOCTPYKTYp. /JIek/

7.2 Judpaxnus peHTTeHOBCKHUX ITydel. DnekTpoHHas Mukpockonus (IIOM, 6 6 JI1.1J11.2
COM). 30HA0Basi MUKPOCKOIHS: CKAHUPYIOLIUI TYHHEIbHBIA MUKPOCKOIT JI1.3J12.4 J12.5
(CTM); atomMHO-critoBO# MHKpockon (ACM); npyrue CKaHUPYIOIIHe J12.7
MUKpPOCKOTIBI. MeToibl onTu4eckoi cnekrpockomnuu. /IIp/ 01323354

7.3 Osxe-criekTpockomnusi. TexHonornaeckoe 000pynoBaHue At 6 4 JI1.1J11.2
WCCIICZIOBAHMS IOBEPXHOCTH TBEPJIBIX TEJ M CO3JAAHUS JI1.3J12.4 J12.5
HaHOCTPYKTYp. /Cp/ J12.7

01323354
Pa3nen 8. MeToasb! co3iaHusi HAHOCTPYKTYP ¢ nomombio C3M

8.1 Ousnueckre 3QPeKThI, UCIIONB3yeMbIe B TYHHEIBHO-30HI0BOK 6 2 JIT.1JI1.2
HAHOTEXHOJOru:U. MeToabl 30HI0BOM HAHOTEXHOJIOTUH. METOAbI 3aIIiCH JI1.3J12.4 J12.5
nHpopManyu. MeTobl 3aIicH, OCHOBaHHBIC Ha H3MCHEHHN J12.7
TeOMETPHIECKOTO pernbeda moBepXHOCTH. [IpsMas Moaubukams 01223354
penbeda MOBEPXHOCTH (MEXaHHMYECKUH METO). DIEKTPOHHO-

CTUMYJIMPOBAHHOE OCAXKJECHUE WM TpaBieHue. MaccomnepeHoc ¢
TIOMOIITBIO ocTpHs. TepMoroneBoii crocod 3amucu. AToMHAs cOOpKa.
KBanToBrbIi "3aroH". MeTobl 3aiMCH, OCHOBAaHHEIC HA N3MCHCHUH
MarHMTHOM CTPYKTYphl NoBepxHOCTU. HaHocTekna - HoBast
3allOMHUHAIONIAs cpefa. DICKTPOXUMHUYCCKUHA MacconepeHoc. /JIex/

8.2 MeTo/51 30HI0BOI HAHOTEXHOJIOTUH. MeTobI 3anucH HHOopMann. 6 4 JI1.1J11.2
OIEKTPOHHO-CTUMYIMPOBAHHOE OCAXKICHUE UIH TPABJICHUE. JI1.3J712.4 J12.5
MaccomnepeHoc ¢ TOMOIIbIO OCTpHsl. TepMomnoneBoi crocod 3amucy. 2.7
AtoMHas cOopka. DIeKTpoxXxuMHUIecKuii Maccomneperoc. /IIp/ 213253 54

83 MeTo bl 3aMUCH, OCHOBaHHBIC HA U3MCHEHUH T€OMETPUIECKOTO peibeda 6 4 JIT.1JI1.2
MMOBEPXHOCTU M HA U3MEHEHUH MarHUTHON CTPYKTYpbI JI1.3712.4 J12.5
nosepxHoctH. /Cp/ J12.7

21223324

Pa3znen 9. [lyukoBbie 1 Ipyrue MeToAbl HAHOJIUTOrpadun
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9.1 Pentrenosckas nurorpadus. DnekTpoHHas tutorpadus. Monnas 6 2 JI1.1 J11.2
nmutorpadus. Bo3M0OKHOCTH MydKOBBIX METOIOB JUTOrpaduu. 30HIOBEIE JI1.3J12.4 J12.5
MeTo bl HaHomuTorpaduu (C3M-nurorpadus). [Ipsmoe HaHeceHHe JI2.7
pucyrka ¢ momonisio CTM (aBTosMuCCHOHHEIH MeTox). PopMupoBaHne 01223354
PHCYHKA B CJIO€ METaJlIa, IOIY4EHHOTO Pa3I0KEHIEM
METaJUIOOTPaHUYECKOTO coequHeHus. JIuTorpadus ¢ UCIIOIb30BaHUEM
pesucra. JIeHrMIOpOBCKHE TUICHKH - IEPCIIEKTUBHEIA PE3NCTHBHBIIN
MaTtepua Uit HaHonaurorpaduu. TepMoMexaHWdIecKast HAHOJIUTOTpadHs.

[epweBas nHanonurorpadus. Hanonewarnas nutorpadus (HIUT). /Jlex/

9.2 PentrenoBckas murorpadus. DneKTpoHHas tutorpadus. MonHas 6 4 JI1.1J11.2
mutorpadus. Bo3MOXHOCTH MydKOBBIX METOIOB TUTOTpadur. 30HIOBEIC JI1.3J12.4 J12.5
MeTo s HaHomuTorpaduu. Tepmomexanndeckas HaHoaUTOTpadus. J12.7
IepreBas HaHomuTOrpadus. /IIp/ 01323354

9.3 [Ipsimoe HaHeceHne pucyHka ¢ momoibio CTM (aBTOIMUCCHOHHBIN 6 4 JI1.1J11.2
MeToH). JIeHrMIOpOBCKHE TUIEHKH - MEPCIIEKTUBHBIN Pe3UCTUBHBIN JI1.3J12.4 J12.5
Matepualn Uit HaHoiurorpaduu. HanomegaTHas murorpadus J12.7
(HILT). /Cp/ 01323354
Pa3gen 10. @Pu3uka HAHOYCTPOWHCTB

10.1 | YecrpoiicTBa ONTORIEKTPOHUKN U HAHOINEKTPOHUKH. TyHHETBHBIA ANO. 6 2 JI1.1J11.2
OpmHo3nekTpoHuka. CBETOAMOABI U JIa3ephl HA JIBOWHBIX JI1.3J12.4 J12.5
reTepocTpykTypax. @OTONPUEMHHUKH Ha KBAaHTOBBIX siMax. DOTOIMOIbI J12.7
Ha CHCTeMe KBaHTOBBIX SIM. Y CTPOHCTBA M MPHOOPHI HAHO(OTOHUKH. 01223354
Bonokonnas ontuka. OnTHueckre nepekyouaTeay u GUIbTphL.

MarauTHBIC HAHOYCTPOMCTBA TSI 3aIIMCH U XpaHESHUs MH(popManuy.
Hanocencopsr. /JIex/

10.2 | TynHenbHbId nuon. OgHOIeKTpOHUKA. CBETOAUOAB! U J1a3ephl Ha 6 4 JI1.1 J11.2
JIBOMHBIX TeTepOCTPYKTypax. POTOANOIBI HA CUCTEME KBAHTOBBIX SIM. JI1.3J712.4 J12.5
Bonokonnas ontrka. MarHUTHbIE HAHOYCTPOMCTBA [JISI 3aIMCH 1 J2.7
xpanenus uadopmanum. Harnocencopst. /IIp/ 213203 54

10.3 | YcrpotiictBa n mpuOOpsl HaHOPOTOHUKH. ONTHIECKHE TIePEKITIOUaTeNn ’ 6 3 JI1.1J11.2
¢masTpeL. /Cp/ JI1.3J12.4 J12.5

2.7
31323354
Pazgen 11. ®yHKIHMOHA/ILHbIE M KOHCTPYKIIHOHHbIC HAHOMATEPHAJIbI
HEOPraHU4YecKoii M oprannyecKkoi NPUPoOLI.

11.1 | YrnepomHble HAHOCTPYKTYphI. PyIIEpEHBI ~-HOBbIE TIEPCICKTUBHEIE 6 2 JI1.1J11.2
MaTepHalibl HIMPOKOTO MPUMEHEHHS B HAHODJIEKTPOHUKE. MeToabl JI1.3J12.4 J12.5
TOJydeHHs U pasneneHus ¢ymreperoB. [IpuMenenne GymiepeHoB. J12.7
YrnepoaHsle HAHOTPYOKH. METOABI IOTy4eHHsI HAHOTPYOOK. 01323354
DneKTpuuecKre cCBOHCTBa. MexaHnueckue cBoicTBa. [Ipumenenue
YIIIEPOIHBIX HAHOTPYOOK. JIGHTMIOPOBCKHE MOJICKYIISIPHBIC TUICHKH.

HekoTopsie cBoiicTBa TEHrMIOPOBCKUX MIeHOK. HanodacTuiis
6HOIIOTHYIECKOT0 MPOHCXoKaeHuA. HaHoMaTepuasl 1 HAHOYACTHIEL
TEXHOTEHHOTO IMPOUCXOXKICHHUS U UX KITaCCU(UKALNSI — HAHOYACTHUIIBI
METaJUIOB M OKCHJIOB METAJIIOB, ACHAPUMEPHI, HAHOTIUHBI U Ap. /JIex/

11.2 | YrnepoaHble HAHOCTPYKTYpBl. MeTOIbI MOTYUEHUS U pa3esieHUs 6 6 JIT.1JI1.2
¢bymiepeHoB. YIIepoaHble HAHOTPYOKH. DIEKTPUUIECKHE U JI1.3J12.4 J12.5
MeXaHHUYECKHe CBOMCTBA. MeTOoIbl TIOIYdeHUsT HAHOTPYOOK. JI2.7
HarogacTuIbl OHOJIOTHYECKOTO MPONCXOKAeHN. HaHOMaTepuas! 1 01223354
HAHOYACTHUIIB TEXHOTEHHOTO MpoucxoxaeHus. /IIp/

11.3 | ®ynnepeHsl -HOBBIE IEPCIEKTUBHBIE MaTEPHAJIbI IIUPOKOTO IPUMEHEHHS 6 3 JIT.1JI1.2
B HAHORJIEKTPOHUKE. [I[puMeHeHne yriepoIHbIX HAHOTPYOOK. JI1.3J12.4 J12.5
JIeHrMIOpOBCKHE MOJICKYIIsIpHBIC TUIeHKH. /Cp/ JI2.7

01323354

Pazgen 12. UckyccTBeHHOe HaHOGOpMOOOpa3oBaHue
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12.1 | HanpskeHHBIE IOIYIIPOBOHUKOBBIE F€TEPOCTPYKTYPhL U IIPUTOTOBICHUE 6 2 JI1.1 J11.2
13 HUX HAHOTPYOOK. MeTo1 M3roToBIEeHHsI HAHOTPYOOK CBOpauMBaHUEM JI1.3J12.4 J12.5
II0JIyIIPOBOJHUKOBBIX reTepocaoeB. PopMHpOBaHUE J12.7
MOJIYIPOBOJHUKOBBIX U METAJNINYECKUX HAHOBOJIOKOH U CIMpaJIeH. 01223354

[Nepuoanyecknue KBAHTOBBIE TBEPAOTEIbHbIE HAHOCTPYKTYPHI,
CBEPXPEIICTKH U3 KBAHTOBBIX TOUeK. CBOMCTBA MUKPO- H HAHOOGOIOYEK.
Penmukarust HaHOCTPYKTYp "opmupoBanreM” momumMepos. /JIex/

12.2 | HanpspkeHHbIE IOIYIPOBOAHUKOBBIE TETEPOCTPYKTYPHI U IIPUTOTOBIEHHUE 6 4 JI1.1J11.2
13 HAX HAHOTPYOOK. MeTox M3roTOBIECHHS HAHOTPYOOK CBOpauHBAHUEM JI1.3J712.4 J12.5
IOJIYIIPOBOJJHUKOBBIX TeTepocioeB. DopmMupoBaHue 2.7
MOJTYTIPOBOIHUKOBBIX M METAJNTHYECKUX HAHOBOJIOKOH ¥ crupasieit. /IIp/ 2132053 54

12.3 | CBoiicTBa MUKPO- H HAHOO0OJIOUEK. PerumuKkaIusi HAaHOCTPYKTYP 6 3 JIT.1JI1.2
"thopmupoBarueM” nonumepos. /Cp/ JI1.3J712.4 J12.5

2.7
2102354
Paznen 13. O6s1acT npuMeHeHUs] HAHOYACTHII

13.1 | IIumeBas, papmarieBTH4ecKas, XUMUIeCKas, HeTHas 6 2 JIT.1JI1.2
MIPOMBIIIJIEHHOCTR; KOJIOTHUS; YHEPIeTHKA; CEIbCKOE X03IHUCTBO; JI1.3712.4 J12.5
JNIEKTPOHHKA; MAITHHOCTPOEHHE, KOCMUUECKUE TEXHOJIOTHHU U JP. 2.7
BbITo1bI M pUCKKM HAaHOTEXHOJOTHH /JIek/ 215253 D4

13.2 | IIumeBas, papMmarieBTHIecKas, XUMUIeCKas, He(TIHas 6 4 JIT.1JI1.2
MIPOMBIIIJIEHHOCTR; KOJIOTHUS; YHEPTeTHKA; CEIbCKOE X03IHUCTBO; JI1.3712.4 J12.5
JJIEKTPOHMKA; MAIIMHOCTPOCHHUE, KOCMHYECKUE TEXHOJIOTHH U AP. J2.7
Beiroas! u prcku HaHOTexHONOTHI /Cp/ 31323354
Pa3nen 14. MUHas konTakTHasi padora

14.1 VHnuBuayanbHble KOHCYIBTAIMH, TeKYIIHUHA KOHTpob /UKP/ 5 3,5 JI1.1 J11.2

JI1.3J12.2J12.3
J12.4 J12.5 J12.7
01323354
14.2 | HguBuIyanbHbIE KOHCYABTALWH, TEKYIUN KOHTpoab /MKP/ 6 9,4 JI.1J11.2
JI1.3712.2J12.3
J12.4 J12.5 J12.7
01323354

6. POHJI OIEHOYHbBIX CPEJACTB

6.1. IlepeueHb BU/IOB OLIEHOYHBIX CPEACTB

KoHTponbHbIe BONPOCH, 3a1a4l
Bormpocsr k 3auery, s5k3amMeHy

6.2. TunoBbie KOHTPOJIbHbIE 32JaHUS M MHbIE MATEPHAJIbI VIl TeKYyLIeil aTTecTauuu

ITpumepsl 3anau

1. OmpenenuTte yaeabHYIO IIOBEPXHOCTD CIACAYIOMINX YacTHIL: a) KyO ¢ JnuHOi pebpa 1 Mkm (10-6 M), 0) map ¢ quamerpom 1
MKM, B) IMJIMHJIP C BHICOTOW ¥ TUaMETPOM OCHOBAHHS IO 1 MKM.

2. 'mapo30mb coep Ut cheprdeckre yacTrIlsl, mpuaeM 30% Macchl IPUXOAUTCS Ha YaCTHIBI, UMetomue paauyc 20 HM, a
Macca OCTalIbHBIX — Ha yacTunbl paguyca 100 Hm. KakoBa ynenbHas MOBEPXHOCT YaCTHIBI AUCTIEPCHOI (ha3pr?

3. OnpenenuTe paguyc 4acTHIL 30J11 HOAHUIA cepedpa, UCHOIb3Ys CleAyIoue JaHHbe: K03 duiuent nupdy3un paBeH
1,2¢10-10 mM2/c, BA3KOCTD CpeIbl —

1+10-3 ITasc, Temnepatypa — 298 K.

4. Ilpu nccnegoBaHUH THAPO30IIA 30JI0Ta METOIOM MOTOYHOI ynbTpamMukpockonuu B o6seme W = 1,6°10-11 M3 moacuutano
70 wactun. Onpenenure CpeAHUIA paanyc YaCTHUIL 30115, cUUTas uX GopMy cepudeckoil. Becoas KOHIICHTpaLuUs 3015
C=7+10-21 xr/mM3, umotHOCTB p = 19,3103 KI/M3.

5. Onpenenure qHaMeTp YaCTHI] A9PO30II, HCIIONIB3YS PE3YNNbTAaT HCCISJOBAHHUS METOIOM ITOTOYHOH YITBTPAMHKPOCKOIINH: B
obwveme 2,2¢10-2 MMm3 moacunTaHo 87 yacTuIl a3po30Jis (IpIMa MapTeHOBCKHX neueit). Konuentpanus aspo3zons 1+10-4
KI/M3, IIIOTHOCTh JUCTIEpCHOM (a3l 2 T/cM3, popma dacTuil chepryeckas.

6. OneHnTE pa3Mepsl 3apoAbIIIed KPUTHIECKOTO pa3Mepa KJIaCTEpOB BOJBI M PTYTH U OIpEeNNTe, KaKHue U3 HUX
o0pa3yrorcs ¢ 6obInel TepMOANHAMUUECKOH BepoaTHOCTRIO ITpH TeMnepartype 200C u gasnennu 5000 ITa. [ToBepxHocTHOE
HATsDKEHHE BOJBI U PTYTH IIPH 3aTaHHOM TeMmepatype paBHO 72,5 Mlx/M2 u 470,9 M/Ix/M2 cO-OTBETCTBEHHO; IUIOTHOCTb
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BojibI U prytr 0,998 1/cM3 1 13,546 1/cM3 COOTBETCTBEH-HO; aBlICHHE HACHIIIICHHBIX MApPOB BOJBI M pTyTH 2336,8 [1a n
162,66°10-3 Ila cOOTBETCTBEHHO.

7. Paccumraiite paboThl 00pa30BaHMs 3apobIICH KPUTHYECKOTO pa3Mepa B paciiaBaX HUKENS M MEAU IIPU OXJIAXKJICHUH HX
0T Temnepatyp IuiaBieHus 1o temmne-patypsl 8000C. Temneparypa mnasnenus meau 10830C, nukens — 14550C. YV nenbHas
TEIIoTa TuIaBieHus mean 2688 kan/momnb, Hukens — 4200 kan/mMoJb; IIOTHOCTH paciutaBa Menu 8030 kr/m3, Hukens — 7800
KI/M3, MOBEPXHOCTHOE HATsKEeHHE pac-TiaBoB Menu 11,2 H/M, Hukens — 1,7 H/m.

8. CpaBHHTE 00BEMBI 3apOIBIIICH XHUIKOH (a3bl KPUTHYECKOTO pa3Mepa ITaHOJIA IIPH X TOMOTEHHOM 00pa3oBaHUH B
ra30BOi (pa3e ¥ TeTepOoreHHOM Ha ITOBEPXHOCTH MoauyTHIeHa pHu TeMieparype 200C u nasnenun 4000 I1a.
[ToBepxHOCTHOE HATSHKEHHE CIIMPTA MIPU 33AaHHON TeMIiiepaType paBHO 22 MJx/M2; motHOCTh — 0,789 1/cM3; naBneHue
HachleHHoro napa — 5333 Ila; kpaeBoit yron cmMaunBaHus co-ctaBiser 950.

9. OneHnTE KpUTHIECKUe pazmepsl 3apoabiei TBepaoi Ga3sl KC1 u CaCl2 mpu nx 0o6pa3oBaHUM U3 TIEPECHIIICHHBIX
BOJHBIX PaCTBOPOB ¢ KOHIeHTpammel 90 Bec. %, ecnu KOHIIEHTPALUH UX HACBHIIIEHHBIX PACcTBOPOB paBHHI 73,5 Bec. % u 54,5
Bec. %. [ToBepxHocTHast sHeprus TBepAbix kpuctaiuioB KCl u CaCl2 pasna 110 u 450 MH/M, a ux miotHOCTS - 1,98 1 2,51
r/cM3 COOTBETCTBEHHO.

10. CpaBHuTE cKOpOCTH 00pa3oBaHms 3aposimei kpurudeckoro pasmepa KCl u CaCl2 npu nx obpa3oBannu n3
HEePECHIIIEHHBIX BOTHBIX pacCTBOPOB ¢ KoHIeHTpanuei 90 Bec. % (BeNWYMHBI TOBEPXHOCTHOM SHEPIUU U INIOTHOCTh
TBEPABIX KPHCTAIUIOB YKa3aHbl B IPEABITYILIEH 3a1aue).

11. 3BecTHO, 4TO TIpH TEMIepaType BO3yXa B HIDKHEM ciioe atMocdepsl 3emin, paBHoi 300C, BIaxXHBIH BO3IyX
oxyaxzaaercs B cpexseM Ha 0,440C mpu mogbeme Ha

kaxzsie 100 M BeICOTHI. [101B3ysCh 3aBUCUMOCTSAMH OBEPXHOCTHOTO HATSKEHUS BOJBI U €€ INIOTHOCTU OT TEeMIIepaTyphl,
paccuuTaiiTe BeTHINHBI paboT 00pa30BaHMs 3apOIBIIISH KUAKOH (ha3bl KPUTHIECKOTO pa3Mepa M KpUTHIESCKHE PaJnyChI
3apojbliiel Ha BbICOTax 1 kM, 3 KM 8 KM IIpU CTENEHU NIEPECHIIIECHHS, PABHOM JBYM. 3aBUCUMOCTSAMU YKa3aHHBIX
(hu3MUIecKuX BEIMYMH OT aTMOC(EPHOTO JaBIIEHHS TPeHeOpeUb.

6.3. TunoBble KOHTPO/IbHBIE BONIPOCHI U 3aJaHUSI LISl IPOMEKYTOYHOH ATTeCTALUH

KOHTpOHBHBIe BOIIPOCHI IO AUCITUTIIINHE (bHBI/IKO-XI/IMI/I‘IeCKI/Ie OCHOBBI HAHOTCXHOJIOTHUH

1. ITonsrue o HanorexHosoruu. Knaccugpukarus HaHOOOBEKTOB.

2. KganTtoBble TOukH. OcoOEHHOCTH (DH3MUECKMX B3aMMOJCHCTBHI Ha HaHOMacIiTadax.
3. Pasmepnsrii 23gdextr. OCHOBHBIE XapaKTEPUCTUKH YACTUI] B HAHOPA3MEPHOM COCTOSIHUH.
4. CBoO#iCTBa HAHOYACTHILIBI, O0YCIOBICHHBIE aTOMHOU M AJIEKTPOHHOH MOJICHCTEMaMHU.
5. TepmoauHaMuueckasi Teopusi MOBEpXHOCTU. I[ToHATHE MOBEPXHOCTH pa3phiBa.

6. JlaBnenne Jlammacca.

7. Bnusxue moBepXHOCTHBIX (P (ekToB Ha TeMIepaTypy IUIaBICHUS.

8. TepMoarHaMUKa MOBEPXHOCTHBIX SBJICHUH B MajbIX KpUCTaJlIax.

9. OO6pazoBaHue 3apoIbIlel HOBOW (a3wl. KpuTrueckuil pa3mep 3apojsiiia.

10. Onykryanuu. CKOpOCTb 3apOKACHUSL.

11. 3aposkaeHue KPUCTAJIOB B JKUAKON (ase.

12. I'ereporenHoe 3apoxicHue.

13. AkTHBHBIE IIEHTpHI Ha nouioxke. dopmyna Owra.

14. O06pa3oBaHre HAHOUYACTHUIl B KOJUIOMIHOM PacTBOpE, MEXaHHUYECKOE AUCIIEPTUPOBAHUE KPYITHBIX YACTHII.
15. [IpuMepbl XMMUYECKOTO CHHTE3a HAaHOYACTHII.

16. IToBepxHocTHO akTHBHBIE BemiecTBa (ITAB).

17. CamocoOpaHHBIE MOHOCIIOH W MYJIBTHCIIOMN.

18. YnopsinoueHHbIe PelIeTKd HAaHOYACTHL B KOJUTOUJHBIX CYCIIEH3USX.

19. CamoopraHu30BaHHbIC KOJIJIOUIHBIE CTPYKTYPHI.

20. Koanecuennust. Ipunnun Kropu.

21. Teopus JInpmmna-Crnezosa. CamocoriacoBanHoe nupy3HOHHOE TOJIE.

22. MexaHu3Mbl U TUMUTHPYIOIIME CTAaHHU MaccolepeHoca.

23. Crexanne. CriekaHue ¢ ydacTHeM KUAKOH (a3l

24. MexaHu3Mbl IPUIIEKAHUS TBEPIBIX T€Jl KOHTAKTUPYIOIUX B TOUKE.

25. Tonkue mueHku. OCTPOBKOBbIE METAIIMUECKUE TLICHKH.

26. [Tosmydyenune ruOpUIHBIX MOJUMEP-HEOPTaHUYECKUX HAHOKOMIIO3UTOB.

27. INomy4yenne rHOPHIHBIX HAHOKOMITO3UTOB 30JIb-TeIIb-METOIOM.

28. MertannononumepHsie miueHku Jlenrmropa-binomkert.

29. DIIEKTPOINIPOBOISAIINE CBOMCTBA THOPHUIHBIX HAHOKOMIIO3HUTOB.

30. OnTuYeckre W MOTYIPOBOTHUKOBBIE CBOWCTBA THOPHUAHBIX HAHOKOMIIO3HUTOB.

31. HanocTpykTypupoBaHHbIE MaTepHabl.
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32. BnusHre HaHOCTPYKTYypHUpOBaHUS 00BEMHOTO MaTepHajia Ha MarHUTHBIC CBOWCTBA.
33. HaHocTpykTypupOoBaHHbIE MHOTOCIIOMHBIE MaTepHasbl.
34. OnuTaKcus.
35. MexaHU3MBI TeTepOTeHHOTO 00pa30BaHUS 3apOJIBIIICH M AMUTAKCHH.
36. MomnexynspHo-rydeBas smuTaxcus (MJID).
37. MIJID u peanuzanus uaeil cBepXpeleTKH Al YCTPOUCTB HAHOAIEKTPOHHUKH.
38. Bosmoxxnoct MetonoB MJID u '3 MOC B HaHO3JIEKTPOHUKE.
39. Co3zaHue ynopsJ04eHHbIX KBaHTOBBIX HAaHOCTPYKTYP.
40. Konnemnmus "cBepxy-BHU3".
41. [TomydeHre KBAaHTOBBIX TOUYEK caMocOOpKoi aTomMoB ("'CHU3Y-BBepX").
42. COopka HAHOCTPYKTYpP TOA BIMSHHEM MEXaHHUECKOTO HaIpsKEHHS.
43. Vupasnsemass JHK c6opka HaHOCTPYKTYD.
44. Judpakuus peHTTEHOBCKHUX JTy4ei.
45. OnextponHas Mukpockonus (II19M, COM).
46. 30H10Bass MUKPOCKOTIHS: CKaHUPYIOMMH TyHHENbHBIN MuKpockor (CTM); atomMHO-cuinoBoi Mukpockon (ACM);
JIpyryie CKaHUPYIOIUEe MUKPOCKOTIBI.
47. Metoapl ONTUYECKON CHEKTPOCKOIUU.
48. XpomaTorpaduueckue METOIbI.
49. TyHHETbHO-30H/I0BblE HAHOTEXHOJIOTHU.
50. Metoapl 30HIOBOM HAHOTEXHOJIOTHH.
51. Mertonp! 3amicu HHGOpPMAIMK. MeTOAB! 3alHCH, OCHOBAaHHBIE HA U3MEHEHUH T'€OMETPHIECKOTO penbeda
TIOBEPXHOCTH.
52. Mertobl 3an1cH, OCHOBaHHbIE HA U3MEHEHUM MAarHUTHOW CTPYKTYpbl MOBEPXHOCTH.
53. [psimast MoauuKanus penbeda NOBEPXHOCTH (MEXaHHMISCKHHA METO[).
54. TepmoroneBoit crmocod 3ammcH.
55. DIEeKTPOHHO-CTUMYIHPOBAHHOE OCaKACHHUE WM TPaBICHUE.
56. MacconepeHoc ¢ MOMOUIBI0 OCTPHUS.
57. AtomHas cOopka.
58. KBanroBblil "3aron".
59. Hanocrexina - HOBasi 3an1OMHMHAOLIAs Cpeaa.
60. PentrenoBckas nutorpadus. DNEeKTPOHHAS JIUTOTPADHSL.
61. Wonnas murorpadus. Bo3sMOXHOCTH IMydKOBEIX METOIOB JITOTPadHUHL.
62. 3onnossie MeToasl HaromuTorpaduu (C3M-murorpadus). Cunosas C3M-nurorpadus. Toxosas C3M-
sutorpadus.
63. [psimoe HaHecenne pucyHka ¢ momoribio CTM (aBTO3MUCCHOHHBIA METON).
64. CoBmMecTHOe Hcmonb3oBanue yazepa 1 CTM B HaHONMUTOTpadUH.
65. JIeHrMIOpOBCKHE TUIEHKH - TIEPCIIEKTUBHBIN PE3UCTUBHBIA MaTepHal Uil HAaHOJIUTOrpadpuH.
66. Tepmomexanmdeckast HaHoUTOrpadus. [lepbeBas HaHOMHTOrpA(HSL.
67. YCTpolCTBa ONTORIEKTPOHUKY U HAHOAIEKTPOHUKH.
68. TyHHETBHBIN U0,
69. OHOSIEKTPOHUKA.
70. CBeTouoab! U Ja3epbl Ha ABOMHBIX T€TEPOCTPYKTYpax.
71. DOTONMPUEMHHUKH Ha KBAaHTOBBIX siMax. DoTOIMOABI.
72. VYerpoiicTBa u mpuOOpPs! HAHO(OTOHUKH.
73. BonoxonHas onrtuka.
74. OnTrdeckue IepeKiTodaTeny U (GUIbTPHL
75. MarauTHbIe HAHOYCTPOMCTBA JUI 3alIMCH M XPaHEHMS MH(POPMAIIHH.
76. Hanocencopsr.
77. YrnepoaHple HAHOCTPYKTYPHI.
78. Mertons! OMydeHUs U paszeneHus ¢yuiepeHos. [IpuMenenne QymiepeHos.
79. VYrepoausie HAHOTPYOKH. MeToabl MOTydeHHs HAaHOTPYOOK.
80. JIeHrMIOpOBCKHE MOJIEKYISPHBIE IJIEHKH.
81. Ilepenoc MoHOcI0€B Ha TBepble Tena. HapamuBanue MynbTHCIOEB.
82. HanowacTumpl OMOIOTHYECKOTO TMPOUCXOKIACHUSL.
83. HanomaTepuasnel 1 HAHOYACTHIIBI TEXHOTEHHOTO MPOMCXOXKIEHUS — HAHOYACTHUIIBI METAJUIOB U OKCHUIOB METAIJIOB,
HaHOIJIMHBI U Ap.
84. HamnpspkeHHBIE TOTYIIPOBOAHUKOBEIE TETEPOCTPYKTYPEl M MPUTOTOBJIEHHE M3 HUX HAHOTPYOOK.
85. Metoa U3roTOBJIEHUS HAHOTPYOOK CBOPAYMBAHHUEM IOJIYIPOBOJHUKOBBIX T€TEPOCIIOEB.
86. DopMHUpOBaHUE MOJYNPOBOAHUKOBBIX U METANIMUYECKUX HAHOBOJIOKOH U CIIUpajeH.
87. O6nacTy IpUMEHEeHUsT HAHOYACTHI. BEITOABI M PUCKH HAaHOTEXHOJIOTHIA.
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6.4. Kputepuu oneHuBaHUA

Texymuii KOHTPOIIb TEOPETHIECKUX 3HAHUH M MPAKTHIECKHX HABBIKOB MPOMU3BOIUTCS IIPH BBITIOIHEHUH KOHTPOJIBHBIX padoT
B ()opMe OTBETOB HA KOHTPOJIBHBIE BOIIPOCH! U PEIICHNUS JOMAIIHUX 3a/1a4.

B 5 cemecTpe orieHKa «3a4TEHO)» CTABUTCS NPH YCIOBUH MOCEIEHHS IPAKTHYECKUX U JICKIMOHHBIX 3aHATHH, a TaKxKe IIpU
BBITTOJTHEHHH KOHTPOJIBHBIX PAa0OT, HHAUE — «HE 3aYTCHO

CTyneHT JOoIycKaeTcs K ciaue SK3aMeHa B KOHIE CeMECTpa IIPH BBITIOIHEHNH JJOMAIITHAX PACUCTHO-TIPAKTUIECKHUX PAadOT.
DK3aMEeHaIMOHHAs OLIEHKA CTABUTCS HA OCHOBAHMHU MUCbMEHHOTO U YCTHOTO OTBETOB 110 9K3aMEHALIMOHHOMY OHJIETY.
Ouenka «OTIINYHO» CTaBUTCS B TOM CIIydae €CIIM CTY/ICHT:

- 0OHapyXHBaeT BEpPHOE MOHMMAHIE CYIITHOCTH PaCCMATPHUBAEMBIX SBJICHHUH 1 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHi, TaeT
TOYHOE OTIpeIeNeHHe U HCTOIKOBAaHNE OCHOBHBIX MOHATHII 3aKOHOB, TEOPHIA, a TAKKe MPABIIBHOE OIIPEACIICHNE
(hM3MUECKUX BEJIMYHMH U3 CIMHMI] U CIIOCOO0B M3MEPEHNS;

- IPaBIJIBHO BBITIOJTHACT YEPTEXKH, CXeMBI U Tpa(rKH COMyTCTBYIONIE OTBETY;

- MOKET YCTaHABIMBATH CBA3b MEX/IY H3y4aeMbIM U paHee H3yIeHHBIM MaTEepHAIOM 0 KypCy AUCIUILIMHEL, a Takxke ¢
MaTepHaJioM, YCBOCHHBIM IIPH U3y4CHUH JPYTHX AUCLUILINH.

Ouenka «X0pOIIO» CTaBUTCS, €CIIN OTBET YAOBIETBOPSAET OCHOBHBIM TPEOOBAaHUAMH Ha OLEHKY «OTIMYHOY», HO HE
WCIIONIB3YeT IUIaH OTBETA, HOBBIE IPHUMEPHI, HE IPUMEHSCT 3HAHUS B HOBOW CHTYAIINH, HE UCTIONB3YET CBSI3M C paHee
U3y4CHHBIM MaTEePUAJIOM U MaT€PUANIOM, YCBOCHHBIM APYTHM AUCIUTLIHHAMU.

OueHka «Y JOBIETBOPUTEIIBHO» CTABUTCS, €CIIN OOJIbINAst YaCTh OTBETA Y/IOBJICTBOPSIET TPEOOBAHMSAM OTBETY Ha OLICHKY
«Xopo1mro», HO B OTBeTe 00HAPYKUBAIOTCS OTIEIBHBIC ITPOOEITHI, He MPEIATCTBYIOMNE TaTbHEHIIIEMY YCBOCHHIO
IporpaMMHOro MaTeprana. CTyIeHT yMeeT IPUMEHSTh IOTyIeHHbIE 3HAHHS P PEIICHUN MIPOCTHIX 3a71ad C
WCIIOJIb30BaHUEM TOTOBBIX (POPMYIL, HO 3aTpyAHSETCS PH pellieHUH 3a7a4 TpeOyIoMX npeodpa3zoBanus GopmyI.
Ouenka «HeynoBneTBOPUTEIILHO» CTABUTCS B TOM CIIydae, €CIIU CTYIACHT HE OBJIA/IeNl OCHOBHBIMY 3HAHUSMH Y yMEHUSIMH B
COOTBETCTBHH C TPEOOBAHMUAMH IPOTPAMMEI JINOO HE MOXET OTBETHTH HI Ha OJMH U3 IIOCTaBJICHHBIX BOIIPOCOB.

B nuceMeHHBIX paboTax yIUTBIBAETCS TAKKe, KaKast 9aCTh PaOOTHI BEINOJIHEHA.

7. YHEBHO-METOAUYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MO Y JIS)

7.1. PexomeHnayemMas TuTepaTypa

7.1.1. OcHoBHas1 JMTEpaTypa

ABTOpBI, 3arnaBue W3narenscTBoO, Pecypc
JI1.1 | EropoBa E. B., DU3NKO-XUMUYECKHE OCHOBBI HAHOTEXHOJIOTHIA: PYKOBOJICTBO K WBanoso : 9BC
IMonenos 0. B. IIPAKTUYECKUM 3aHITUAM UrxrTy, 2009

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

J1.2 HanoMaTepuaisl: CBONCTBA U NEPCIEKTUBHBIE IPUIOXKEHUSL: Mocksa : 9BC
MoHorpadus Hayunsrii mup,
(https://biblioclub.ru/index.php?page=book&id=468346) 2014
JI1.3 | Enucees A. A, DYHKIIMOHATLHBIE HAHOMATEPHAIIBL: yaeOHOE mocoOne Mockga : 9bC
Jlykamun A. B. (https://biblioclub.ru/index.php?page=book&id=68876) ®dusmaraur, 2010
7.1.2. Jlono/IHUTeIbHAA JIUTEPATYpPa
ABTOpBI, 3ariaBue WznarensctBo, | Pecype
JI2.1 | Caconona JI. I, dusnuecKast XUMHUS AUCIEPCHBIX CUCTEM WBaHOBO : 9BC
Kopomnes B. B., (http://e.lanbook.com/books/element.php? UrxTy, 2007
Cagenbes B. 1. pll_cid=25&pll 1d=4465)
JI2.2 | EropoBa E. B., [ToBepxHOCTHBIE SIBIEHUS U JUCIIEPCHBIE CUCTEMBI HBanoso : 9BC
[onenos 0. B. (http://e.lanbook.com/books/element.php? UIrxXTy, 2008
pll_cid=25&pll_id=4500)
JI2.3 | Vautun M. B., IMoBepxHOCTHEIE sIBIEHUS. AncopOuus: yaebHOe mocodue VBanoBoO : 3bC
®dununmos /. B., (https://e.lanbook.com/book/96114) UIrxTy, 2014
®enopos A. A.
J12.4 |Ilyn Y., OysHC ©. , Hanotexnomnoruu: yaeOHoe mocobue 11 By30B Mocksa :
T'omosus 0. 1., TexHochepa,
Jlyuunun B. B. 2006
JI2.5 [T'yceB A. U. HanomaTtepuansl, HAHOCTPYKTYpbI, HAHOTEXHOJIOTHH Mocksa :

duzmatiut, 2007
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI2.6 | Epmos 10.A. Konnonnnasa xumus. @usuueckast XUMUS AUCIIEPCHBIX CUCTEM:! Mocksa : 9BC
Y4eOHHK I'D0TAP-
(https://www.studentlibrary.ru/book/ISBN9785970424285.html) | Menua, 2013
JI2.7 | T'yceB A. N. HanomaTtepuainbl, HAHOCTPYKTYPbl, HAHOTEXHOJIOTUU: Mockga : 9bC
MOHOTpadus ®uzmaraut, 2009
(https://biblioclub.ru/index.php?page=book&id=68859)
JI2.8 | Hepsioun B. A, dusndeckas XUMHS AUCTIEPCHBIX CHCTEM: yueOHOe ocobue s Mockaa : FOpaitr, 9bC
®dapagonrora E. I1., |By30B 2022
Kynemos E. A. (https://urait.ru/bcode/493408)
JI2.9 | Mopauesckuii A. I'. | ®usudeckas xumus. II0BepXHOCTHBIE SIBJICHHSI U IUCIIEPCHBIE CaHKT- 9BC
CHCTEMBI Ierepbypr :
(https://e.lanbook.com/book/212024) Jlanb, 2022
JI2.1 | MopaueBckuii A. I'., | ®usnueckas xumus. [ 'eTeporeHHbIe CHCTEMBI CaHkT- 9BC
0 |®upcoBaE.T. (https://e.lanbook.com/book/213284) [etepOypr :
Jlanp, 2022
7.2. Ilepeyenn pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHHKAMOHHOI ceTn "UHTepHeT"
D1 | Jlanb [DnexkTpoHHEIH pecypc] : anekTpoHHO-0nbanoTeuHast cucrema (ObC) / u3natenscrso Jlanp. URL:
http://e.lanbook.com/
92 | IOpaiT [DnekTpoHHbIH pecype] : aneKTpoHHO-0nbaroTeuHas cucrema (3bC) / m3natensctBo FOpaiit. URL:
https://biblio-online.ru
23 | YHuBepcureTckas OMOIMoTeKa OHJIaiH [ DIEKTPOHHBINH pecypc] : anekTpoHHo-0nbmmoteunas cuctema (OBC) / OO0
Hupextmenua [Mabmumunar. URL: http://biblioclub.ru/
94 |eLIBRARY.RU [OnexTpoHHsIi pecypc] : anekTpoHHast 6ubauoteka / Haya. anextpos. 6-ka. URL:
http://elibrary.ru/defaultx.asp

7.3 Ilepevyenb nHGOPMAIHOHHBIX TEXHOJIOT Ui

7.3.1 IIporpammHoOe o0ecrieyeHmne

Adobe Reader

WinDjView

MS Office365

LMS Moodle

Adobe Connect Acrobat

OpenOffice

Ubuntu Linux

LibreOffice

7.3.2 IIpodeccuonanbHbie 6a3bl JAHHBIX U HHPOPMALMOHHO-CIIPABOYHbBIE CUCTEMbI

1. DnekTpoHHBIH KaTanor HaydHoU oubimorekn Uenl'Y [DnekTpoHHbIH pecype] : 6a3a nanubix / Yens6. roc. yH-T. —
Yenstounck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics :
s*ypHanbel American Physical Society : caiit. — URL: http://journals.aps.org/about — 53. anrn. — Pexxum noctymna: Tonbko u3
CETH YHUBEPCHUTETA. — TEKCT : 3JIeKTPOHHBIH.

3. Web of Science : MyapTHIMCIUILIMHAPHAS pedepaTuBHas Oa3a qanHbIX / komanus Thomson Reuters. — Pexxum ngoctyna:
U1t 3apeructpup. nojin3oBateneit Yenl'Y. — TekcT : 3IeKTpOHHBII.

4. Scopus : pedepatuBHas 6a3a nannbix / Elsevier BV. — URL: http://www.scopus.com/ — 3. anri. — PexuM goctyna: mis
3apeructpup. noin3osateneit Yenl'Y. — TekcT : aieKTpOHHBII.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — 5I3. aHr1. — Pexxum q0CTyma: Ajsl 3aperiucTpup. Mojab3oBaTeeit
Yenl'V. — Tekcr : 21eKTpOHHBIH.

8. MATEPHAJIBHO-TEXHUMYECKOE OBECIIEYEHME JUCIUMIIJINHBI (MOJAY JIA)

OcBOeHNE AUCHUIUIMHBI OCYIIECTBIACTCS B y4eOHOM ayIMTOPUH IIEpBOTO KOpITyca, PaCCUUTaHHOH Ha 25 cTynenToB. Eciu
3aHATHS BEIYTCS AJIS TOTOKA CTYAEHTOB, TO TUCIUIUIMHA BEISTCS B JIEKIIMOHHOW ayJUTOPHH IIEPBOTO KOPITyCa,
paccuntanHoif Ha 100 cTyneHTOB.
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JIJis yCTIenHoro 0CBOCHHS TUCIIMIUTHHBI ayTUTOPHSI JOJDKHA OBITH 000PYI0BaHA MYJIBTHMEINHHBIM KOMIUIEKCOM U SKpaHOM
JUISL IEMOHCTpALMK CIaiI0BBIX Tpe3eHTaIHil.

Hcrionmp3yroTest 3MeKTpOHHBIN YHTATBHEINA 321 HaydHOH O6nbmmorexn Yenl'Y (aymuropuu 205, 206) 1t caMOCTOATENbHON
paboTHI CTyneHTa, OCHAILIEHHBIE IEPCOHAILHBIMU KOMITBIOTEpaMU, MYIbTUMEUIHON anmapaTypoid. B ayauropusix
o0ecIeueH JIOCTYII K Pa3IM4HOMN CIPaBOYHON JIMTEPATYPE, SHIMUKIONEAUSIM, OnOInorpadMuecKuM 1 MOJTHOTEKCTOBBIM 0a3am
JTAaHHBIX, THQOPMAITOHHEIM pecypcaM «VHTepHeT».

9. METOIUYECKHE YKA3AHUA JJIAA OBYYAIOIIUXCA 110 OCBOEHUIO JUCIHUIIJIMHBI (MO Y JIS)

I[pu M3ydeHny TaHHON MCIUILIMHBI HCTIOIB3YIOTCS JEKIMOHHbIE, IPAKTHUECKHE 3aHATHSI M CAMOCTOSATENbHas paboTa
crymeHTa. Ha TeKIIMOHHBIX 3aHATHAX MIPEIoAaBaTeNb H3JIaraeT OCHOBHOE CO/lepKaHue TeM mporpaMMel. [IpopaboTky
JIEKIIMOHHOTO MaTepuaa XelaTeIbHO MPOBOANUTH KaK IOCIe KaXKIOT0 3aHATUS, TaK U 110 3aBEPIICHHUIO TEMBL. DTO MO3BOJIUT
CBSI3aTh BOEIUHO MOIYYEHHBIE CBEACHH U COCTaBUTH LIETIbHYIO KAPTHHY.

Ha mpakTiyecknx 3aHATHIX pacCMaTPUBAIOTCS OCHOBHBIE METOMBI M IPHEMEI PEIIeHHs 3a1ad. PekoMeHyeTcs mepes
KaX/BIM [IPAKTHYECKUM 3aHATHEM BBITIOJIHUTE JOMAIIIHEE 3aJaHKe, YTO MO3BOJIHUTS JIydIlle YCBOUTH MPEIBLIYIIINA MaTepHa
Y U3Yy4YMTb JEKIIMOHHBIN MaTepual Mo MpeICToAILEH TeMe.

Ba)kHBIM MOMEHTOM TPH H3y4EHUH JIF000H AUCIUIUINHEI SBISIETCS] OPTaHU3ALMS CAMOCTOSTEILHON paboTsl. [Ipy ocBoeHNN
MaTepuala He CIIeyeT CTPEMUTHCS K MEXaHHIeCKOMY 3alIOMHHAHHIO ITPUBEICHHBIX OIPeeNIeHNH, (OPMYITNPOBOK
MOJIOXKEHUH, eclii TpeOoBaHus K Bam mpsiMo He yka3pIBaloT Ha 3T0. BriosHe 3 eKTUBHOM MOXKET 0Ka3aThCsl MOMBITKA
HOHSTH CYTbh SIBICHHS, BEIPA0OTATh CBOE OTHOIICHUE K HEMY, OIIMPAsiCh Ha MaTepHall, COAEpKaIUicsI B PeKOMEHI0BaHHON
nrepatype. CkazaHHOEe 0c0OeHHO 3()(heKTHBHO, KOTa pedb HICT O TAKUX TPEOOBAHMAX, KAK KIIOHUMAET) FIIH «AMEET
npexcrasieHuey. Hamporus, eciu Bel nmeere neno ¢ TpeboBaHUEM K JEATEIBHOCTH «JODKEH YMEThY, TO PEKOMEHTyeTCs
MOYIPaKHATHCS B COOTBETCTBYIOIEM BHUJIE JEATEIBHOCTH. Bee 3To MeeT HemocpeICTBEHHOE OTHOIIEHUE K ITOATOTOBKE K
MPaKTHYECKUM 3aHATUSAM.

B cnysae npuMeneHus Ipu 00ydeHUH AUCIUATUIMHEL SJIEKTPOHHOTO 00YYEHUS, AUCTaHIIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHH OOIIeHHe 00YJarOmUXCsI U MIPENOAaBaTeNsl OCYIIECTBISIETCS B PEKUME PEAbHOTO BPEMEHH (OHNANH-IeKIUN
(BeOMHAPBI), YaThl, BUICO-KOH(EPEHINH U Ap.) WK OTJIOKEHHOTO BPEMEHH (CucTeMa IMCTaHIMOHHOTO 00ydenns Moodle,
MS Office365, Gopymsl, 37eKTpOHHAS ITOYTA U IP.).

IMTpu 0Oydenny IHI C OTPAHNYIEHHBIMU BO3MOXKHOCTSMH 3JJOPOBBSI JJIEKTPOHHOE 00ydeHHUE, TUCTAaHIIHOHHEIE
o0Opa3oBaTenbHbIE TEXHOIOTUH MpeTycMaTPUBAOT BOSMOXKHOCTD IIpUeMa-Tepeiaun HHGOPMAIUY B JOCTYIMHBIX IS HUX
(dbopmax.

Peanmsamust qUCIMIUIMHEI ¢ TPUMEHCHHEM 3JIEKTPOHHOTO 00yJIeHHs, TUCTAaHIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHI (aree
— 30, JOT) ocymiecTBusieTcs Ha 0OCHOBaHUHU «I10JI03KeHNUS 0 peann3ali OCHOBHBIX U JOTIOIHUTEIBHBIX 00pa30BaTeIbHBIX
HPOrpaMM C IPUMEHEHHEM DIIEKTPOHHOTO 00yJeHHS U AUCTaHIIMOHHBIX 00pa30BaTe/IbHBIX TEXHOJIOTHIT B (enepaabHOM
TOCYIapCTBEHHOM OIOIPKETHOM 00pa30BaTeFHOM YIPEKICHUH BRICIIETO 00pa3oBaHus «UeIsIOMHCKUH rocynapCcTBEHHbBIA
yHHBepCcHTEeT», «[1om0keHns 0 opsAAKe 3aUeTa 0OYJAONIMUCS TI0 OCHOBHBIM IIPO(ECCHOHATBHBIM 00pa30BaTEeIbHBIM
nporpamMmMam Boiciiero oopasosanus B ®I'60Y BO «Henl V» pe3ynbTaToB 0CBOSHUS B OPraHU3aLUX, OCYIIECTBISIOMINX
00pa30BaTENbHYIO NEATENBLHOCTD, YI€OHBIX IIPEIMETOB, KYPCOB, JUCHHUILINH (MOYyIeil), IPaKTHK, JOTIOIHUTEIbHBIX
00pa30BaTeNLHBIX MPOTPAMM) ITOCPENICTBOM JIEKTPOHHON HH(POopMaImonHo-00pa3oBatenbHOl cpenst DT BOY BO
«Uenl'Y». B uckmouuTenbHbIX cirydasx ((Gopc-Maxkop U T.I1.) IPU peann3aiy 00pa3oBaTeNbHON IESITeTbHOCTH C
npumMenerreM 30, JJOT MoryT npuMeHsSTh KOMIIOHEHTBI, He BXOASIINE B IIEPEUCHb IICKTPOHHOH MH(POPMAaHOHHO-
00pazoBaTeNFHOM CperbL.

10. CIIEHUAJIBHBIE YCJIOBUS OCBOEHUS JUCHUITIJIMHBI OBYYAIOIIUMHUCS C
HWHBAJIMJHOCTBIO U OTPAHUYEHHBIMUA BO3MOXKHOCTAMM 3JO0POBbSA

OcBoeHNE AUCUUIIMHBI MHBAJIUAAMU U JMLAMHU C OTPAaHUYEHHBIMH BO3MOXHOCTSAMH 3JI0POBbS OCYLLECTBIISIETCS C
WCIIONIb30BAaHUEM  CIICIMANBHBIX TEXHHYECKMX CPEACTB M TOJO WH(GOPMAIMOHHBIX TEXHOJOTHH, IPETOCTaBIIEMbIX
PecypcHbIM y4eOHO-METOJUYECKUM LEHTPOM IO OOYy4EHHIO MHBAIHUIOB U JIUIl C OTPaHUYEHHBIMU BO3MOXKHOCTSMH 310pPOBbS
Yenl'Y 1o 3ampocy o0y4aromerocs.

1. MoOunpHBIe crelragbHble TEXHUYIECKHE CPENICTBA JUIS JIMII ¢ HAPYIICHUSMH 3PEHHS: ITOPTATHBHBIH KOMIBIOTEP
¢ BBOJOM/BBIBOZIOM mpudToMm Bpaiins c¢ curresaropom peun «ElBraile-W14J G2»; HOyrOykm ¢ mpOrpaMMHON 3KpaHHOTO
noctyna NVDA; 3IeKTpOHHBIC YBEIMYMTENN ISl YAAJICHHOTO IPOCMOTpA; BUJCOYBEIMYMTENN IOPTAaTUBHBIC, THIOMIEEp;
I QPOBBIE TUKTOPOHEI.

2. MoOunbHEIE CHEIUAIbHBIE TEXHUYECKHE CPENCTBA JUIA JIMIl C HApYIMICHHSAMH CIIyXa: CHCTeMa CBOOOIHOTO
3BYKOBOTO TMIOJII CO BCTPOCHHOW COBMECTUMOCTBIO ¢ FM-ycrpoiictBamu; pamuokiaccl «CoHeT-PCM» ¢ mepemaTuukom,
3ayIIHBIM HMHIYKTOPOM M HMHAYKIMOHHOW IeTieil; cucrema WMH(GOpPManMOHHAS [UIS CIa0OCIbIAIINX IepeHocHas «lcTox»
A2 co BCTPOCHHBIM ILTEEPOM — 3BYKOBEIM HH(OPMATOPOM; NOKYMEHT-KaMmepa; IpOrpaMMHpYEeMBIC CIyXOBBIC aIiapaThl
WHIVBHIYaIbHOTO [TOJIH30BaHHUS.

3. AccuctuBHbIE WH(DOPMAIMOHHBIE TEXHOJOTHM: IPOrpaMMHOE OOECIICUCHHE SKPaHHOTO HOCTYHNa C CHHTE30M
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pean NVDA; mporpaMMbl 3KpaHHOTO YBEJIHUYCHHS;, IPOTPAaMMBI PEUYEBOTO CHHTE3a JUIT KOMIBIOTEPOB U HOYTOYKOB;
IporpaMMBbl PEUeBOT0 CHHTE3a ATl MOOUIIBHBIX YCTPOICTB; SKpaHHAs KJIaBHATypa; dYKpaHHas JIyTa.

IIpn HeoOxoanMocTH Ul OOYJAIOMIMXCS C HAPYIICHUSIMH 3pEHHS Ha pabOdMX MecTax Ul IPOBEICHUS IPAKTHUECKHX HIIH
7a00paTOPHBIX 3aHATHH YCTAHABIMBACTCS CIICNHANBHOE IPOrpaMMHOE obOecredeHne (ImporpaMMa pPEdeBOH HaBHTAINH
NVDA, peueBsle CHHTE3aTOPbI, 3KPAHHBIC JTYIIBI).

B yueOHble aymuropum obecniednBaercsi OECIPENATCTBEHHBIH AOCTYHN IUIsi OOY4alOmIMXCS WHBAINAOB M OOydarommxcs ¢
OTpaHWYCHHBIMH BO3MOKHOCTSIMH 3JI0pPOBBs. B Kaxmoll ayguropuu, e OOy4aroTcsi MHBAIMABI U JIMIA C OTPAaHWYCHHBEIMH
BO3MOXXHOCTSMH  3/I0POBBS, IIPEAYCMAaTPUBAETCA COOTBETCTBYIONIEE KOJIMYECTBO MECT I OOYJAIOMUXCI C YyIeTOM
HapyLEeHUH UX 340pPOBbsl.

Jlns ocBoeHMs MUCHUIIIMHBI MHBAIHIAM M JIMLAM C OTPAHUYEHHBIMH BO3MOKHOCTSAMH 30POBbSl MPENOCTABISAETCA AOCTYN K
MeYaTHBIM HCTOYHWKAM, MMEIONIMMCS B HaydHOH OmbOnmoTeke Yenl'Y, ¢ MOMOIIBIO CHENHUATBHBIX TEXHWYECKHX CPEICTB;
JIOCTYH K 3JIEKTPOHHBIM MCTOYHHMKAM, IPEJCTaBICHHBIM B ()OpME 3JIEKTPOHHOTO JOKyMEHTa B (hOHAE HAydHOH OMONMOTEKH
Yenl'Y unm 5neKTpOHHO-OMONMOTEUHBIX CHCTEMAxX, C MOMOIIBIO CHEHMANbHBIX TEXHMYECKHMX U IIPOrPaMMHBIX CPEICTB
(pabouee MecTo I HE3PSUETO IOJB30BATENS C MPOTPAMMHBIM 00ECIIE€YeHHEM dKPaHHOTO JOCTyIa ¢ cHHTe30M pedn NVDA,
pabodee MecTO ¢ KOMIBIOTEPHBIM poiuiepoM H KiaBuaTypoil Clevy ¢ OONBIIMMH KHOMKAaMHU W C pa3eisiomiell KIaBUIIH
HaKJIAIKOM).

Y4eOHO-METOIMYECKHE MAaTepHalIbl Ul OOYJalOMMXCs W3 4YWCIa WHBAJIMIOB M JHI] C OTPAaHHMYCHHBIMH BO3MOXKHOCTAMH
3II0POBBS TPEAOCTABIAIOTCA B (popMax, aTalTHPOBAHHBIX K OTPAHNYCHUAM HX 340POBbS M BOCHPHUATHS HHPOPMAIHH:

Jlnist v ¢ HapyIIeHHSIMHU 3PSHUSL:

- B Ie4aTHOH hopMe yBeNUUEHHBIM LIPUPTOM,

- B (hopMe IIIEKTPOHHOTO JOKYMEHTA,

- B Gopme ayauoddaiina,

- B medaTHo# Gopme mpudrom Bpaiins.

Jlns i ¢ HapyIeHHsIMU CiTyXa:

- B Ie4aTHOH Gopme,

- B (hopMe 3NIEKTPOHHOTO JOKYMEHTA.

Jlns UL ¢ HapyLIeHHsIMU OTIOPHO-/IBUTATENbHOTO anmapara:

- B Ie9aTHO opme,

- B (hOpMe 3IIEKTPOHHOTO JOKYMEHTA,

- B hopme ayaunoaiina.

JlaHHEBII TepedeHb MOKET ObITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHI€HTa 00YaIOIHNXCSL.

Jlns MHBaNMMIOB W JIMIl C OTPAHWYEHHBIMH BO3MOJKHOCTSIMH 3JIOPOBBSI OCBOCHHE AWCIUIUIMHBI MOXKET OBITH YaCTHYHO WIIH
MOJTHOCTBIO OCYIIECTBICHO C HCIIOJNB30BAHHEM AWMCTAHIIMOHHBIX 0Opa3zoBaTenmbHBIX TexHonorui (Moodle, Adobe Connect
Pro u mp.).

B ocBocHMM IUCIMIUIMHBI WHBANWAAaMH W JIMIAMH C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 370POBBS  HCITOJB3YeTCS
WHIUBHOyanbHass pabora. Ilox wHAMBHOyanpHOW paboToif ToapasymeBaeTcs 1Be (OPMBI  B3aMMOJCHCTBHS C
mpenojaBaTeseM: HWHIWBUAyanbHash ydeOHas paboTa (KOHCYAbTAallMH), T.€. JAONOJHHUTENFHOE pa3bsiCHEHHE Y4eOHOTO
MaTepuana M YIIyOJeHHOE H3ydYeHHe MaTepHana ¢ TeMH OOydalomMMHCS, KOTOpPBIE B OSTOM 3aMHTEPECOBAaHbL, U
WHIVBHIyalbHas BOCIMTATeNbHAs pabora. VIHAWBUIyambHBIE KOHCYIBTAIMHM HAIPABICHBl HA MHIWBHIYATH3alNI0 OOYdCHU
U YCTaHOBJICHHIO BOCIIUTATEIBHOTO KOHTaKTa MEXAy INpernojaBaTeNieM M OOydJaromUMCs HHBATHAOM WM OOydarommmcs C
OrpaHMYEHHBIMU BO3MOXHOCTSIMU 310POBBSI.

ITpn mpoBeneHHM NpoLEnypbl OLEHUBAHUS PE3YNbTATOB OOy4E€HHsS HHBANKMAOB U JHI[ C OTPaHUYEHHBIMHU BO3MOXHOCTSIMHU
3I0POBBSl MO JUCIUIUIMHE OOECIICUMBAETCSA BBINOJTHEHHE CIEAYIOMNX JONMOTHHUTENBHBIX TPeOOBAaHHWI B 3aBHCHMOCTH OT
WHIMBUAYAIBHBIX 0COOCHHOCTEH, 00yJatomuxcs:

a) MHCTPYKLIHUS 10 TIOPSIKY IPOBEACHUS NPOLEAYphl OLCHUBAHWS IPENOCTABISICTCS B HOCTYMHOH (opMe (ycTHO, B
MICEMEHHOH (hopMe, B MICEMEHHOH (opme mpudTom bpaiins, ycTHO ¢ NCTIOIB30BaHUEM YCIIYT CYpIOTIepEBOTINKA);

6) noctymHas (opma MpeaOCTaBICHUS 3aJaHUH OIEHOYHBIX CPEACTB (B IMeYaTHOH (opme, B meuaTHOH opMe yBETHIEHHBIM
mpudroM, B neyaTHol Qopme mpudrom bpaitns, B opMe 3IEKTPOHHOTO OKyMEHTa, 3aJaHus 3a4UTBIBAIOTCSl aCCHCTEHTOM,
3a[JaHus IPEAOCTABIIIOTCS C UCTIOIb30BAaHUEM CYpIONIEPEBOAA);

B) goctymHas ¢opMma MpeoCTaBlIeHHsS OTBETOB Ha 3aJaHus (MMMCbMEHHO Ha Oymare, HabOp OTBETOB Ha KOMIIBIOTEDE,
HOHChMEHHO mpudToM bpaiins, ¢ HCIONb30BaHUEM YCIIYT ACCUCTEHTA, YCTHO).

ITpu mpoBeneHHM NpoLENYpbl OLEHUBAHUS PE3YNbTATOB OOy4EHHsS HHBANKMAOB U JHI[ C OTPaHUYEHHBIMU BO3MOXHOCTSIMU
3II0POBBS TIPEYCMATPHUBAETCS HCIONB30BAHNE TEXHHMUYECKHMX CPEACTB, HEOOXOMMMBIX MM B CBS3M C WX WHAWBHIYaJIbHBIMHU
0COOCHHOCTSIMH. DTH CPEACTBAa MOTYT OBITH mpemocraBieHbl YenlY wiam MOTYT HCIONIB30BaThCS COOCTBEHHBIC TEXHHYECKHE
cpenctBa. Ilpm HEoOXOAMMOCTH HHBalIMAAM U JHIAM C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3I0POBbS IPENOCTaBIISETCS
JOIOJIHUTENEHOE BpEeMs Ul MOATOTOBKM OTBETAa Ha 3a/laHusl, IPOLENypa OLEHMWBAHHUS PE3YIbTaTOB OOYdEHHS II0
JUCIUIUIAHE MOXKET MPOBOANUTHCS B HECKOJIBKO 3TAIlOB.

ITpoBeneHne mnpolenypsl OIEHHBAHHS pPe3yIbTaTOB OOy4eHHS WHBATUIOB U JHI[ C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU
3J0pOBbsI JOIMYCKAETCsI C UCTIOJIB30BaHHEM JHCTAHIOHHBIX 00pa30BaTENbHBIX TEXHOIOTHIA.
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28.03.02 Hanorexnonornu B MaTepuanoseaenny, HaHoumnxeHnepus,

PIIJ] " ®u3uko-xumMmyeckie oCHOBbI HaHOTexHONnornu', 2023 rox Habopa, ouHas popma
o0yueHUs

[IpopekTop no yueOHo# padote yTBepxacHO 24.04.2023  B.E. ®enopos
VY4eHbIM cOBETOM (PU3NYECKOTO (aKyyIbTeTa

[Ipotokon 3acenanus Ne 09 ot 20.04.2023

[Ipencenarens YueHoro coBera

busnueckoro pakynpTeTa COTJIACOBAHO M.A. 3arpeGun
3acenanuem kageapbl GU3NKN KOHICHCHPOBAHHOIO COCTOSIHUS

[Iporokon 3acenanus Ne 06 ot 18.04.2023

3aBenyromuii kadeapoi COITIACOBAaHO B./l. byuenbHukoB

ABTOD (COCTaBUTENb) [I.I1. Aradapos

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