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y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pa6ouast nporpamMma aucouuinHel " XuMudeckue ¥ GU3HIecKHe CBOHCTBa HAHOMATEpHAIoB' 110 HAIIPaBICHAIO
noarotoBku (crermaibiocti) 04.05.01 "dyHaaMeHTanbHAS U MPUKIIAIHAS XUMUS" HAPABICHHOCTH (PO QHIIIO) crp. 3
Xumus marepuanos @I'bOY BO «Henl'V»

1. IEJIX OCBOEHUA N CHUIIJINHBI

Ilenpro TUCIUITIIMHEL SIBISETCA: M3YydEeHIe CTPOCHHS U CBOHCTB HaHOMaTepranos (HM)), 1 ux mpakTHdeckoro
UCIIONIb30BaHUs.

Pe3ym>TaT1)1 OGy‘IeHI/IH 10 TUCOUTIIMHE HAITPABJICHBI HA JOCTUKCHUEC NHIUKATOPOB!

VYK-1.1. Bemmonaser nonck nHGpopManuy, onpeaenseT KpUTePHH CUCTEMHOTO aHaJI3a IIPOOIEMHOM CUTYaIlnH;

IIK 1.1 CocraBnsier 00U MIaH UCCIACIOBAHUS U JCTANTbHBIC TUIAHBI €0 OTACIBHBIX CTAIWH, BHIOMpaeT
IKCTIIEPUMEHTAIILHBIE U PACUETHO-TEOPETUIESCKUE METO Bl PEIISHHS TTOCTABICHHOH 3a/1aud, HCXOISI U3 UMEIOIINXCS
MaTepHalbHBIX U BPEMEHHBIX PECYPCOB.

3agaun:

- OCBOCHHE TEOPETHUECKUX IIPEICTABICHUIT O CTPYKTYpe U (PU3NKO-XUMHUIECKUX cBoiicTBax HM;

- UIBYYCHUC ITOBCACHUA HM B QJICKTPUYICCKOM U MAarHuTHOM I1I0JIC;

- 3HAKOMCTBO C METOJIJaMH1 UCCIICAOBaHUA HM,

- u3ydeHue cnoco0oB nosydeHust HM;

- mpakTuyeckoe npumeHenne HM.

2. MECTO JUCIUIIVIMHBI B CTPYKTYPE OIIOII

Iuxor (paszmen) OITOIT: B1.B.1.10

2.1 TpeGoBaHus K NpeIBapUTEIbHOI MOATOTOBKE 00y4aI0LIerocs:

CTpOCHI/Ie BCIIECTBa

duznueckue MCTOAbI UCCIICAOBAHUA B XUMUH

OCHOBEI XUMUH TBEpAOTO TCJIa

Kpucranmnoxumus

2.2 JIuncuMnJIuHbI M NPAKTHUKH, 1JIS KOTOPbIX OCBOEHUE TAHHOU JUCHHMILIMHBI (MOAYJIs1) HEO0OX0AUMO KAK
npeauecTpyouiee:

[IpennumiomHas npakTuka

IMToaroroBka K MpoIeaype 3aliThI U 3allIiTa BEITYCKHON KBaJIH()UKAIIMOHHONW pabOTHI

3. KOMIIETEHIIMY OBYYAIOILETOCSl, ®OPMHUPYEMBIE B PE3YJIETATE OCBOEHUSI TUCLIIMTLINHBI
(MOZY.JI)

YK-1: CniocodeH ocymecTBIATh KPUTHYECKHI aHAIU3 NPOOIEMHBIX CUTYalHil HA OCHOBE CHCTEMHOI0 N10AX0/a,
BbIPA0aTHIBATh CTPATErHIO AiiCTBUI

3HaTh:

OCHOBHBIC JTAITBl ¥ 3aKOHOMEPHOCTH Pa3BUTHS HAYKW O HAHOMAaTepHaax, KaK BBITOJIHATE IIOMCK HH(MOPMAIIH, OIIPEIeTIATh
KPHUTEPHH CUCTEMHOTO aHaIN3a MPOOIEMHOM CUTyalluu.

YMmers:

B IIPOLIECCE MCCIICIOBAHMUSI IPOBOIUTH aHAIM3 TPOLIECCOB, YCTAHABINBATH 3aKOHOMEPHOCTH H3MEHEHHS (DHU3UUCCKHX
CBOMCTB. MICIONIb30BaTh KPUTHYCCKHI aHAITH3, CHCTEMATH3ALHUIO U 00001eHre HHGOPMALUK ISl PeLIeHHs TPpoOIeMHOi
CHTYalllH U ITOCTPOEHHS 0000IEHHOH MOIeITH

Baanern:

crocodamu OMCKa Hay9IHOH MH(OPMAIINH, OCHOBAMHU TEOPHH (pyHIaMEHTAIBHBIX Pa3/IeiIoB XMMUH HAHOMATEPHAJIOB.
Kpurnueckum aHaIH30M IIPOOIEMHOM CUTYaLlUH C LEIbI0 BEIPAaOOTKU CTpAaTErnu JeHCTBHUIMA, OI[CHUBAET IPAKTHUECKUE
MOCIIEICTBUS peanu3aluu JeHCTBUH MO pa3pelIeHHIo MPOoOIeMHO cCUTyalun

IIK-1: CnocobeH niianupoBaTh padoTy U BHIOUPATh aleKBATHbIE METOAbI PellIeHUs] HAYYHO-HCCJIe0BATE]IbCKHX
3a7a4 B BLIOPaAHHOM 00/1aCTH XMMHHU, XMMHMY€ECKOI TEXHOJOIMH MJIU CMEKHBIX ¢ XUMHUEH HayK

3HaTh:

CrnocoOsbl MIaHNPOBaHUS U IPOBEACHNS HAYIHO-HCCIIEI0BATEILCKUX PadoT;

YmMmernb:

CTaBUTh LIECTH U 3aa91 HAaY4YHO-HUCCIICA0BATCIIbCKUX pa60T;

Baanernb:
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crp. 4

HpaKTI/I‘-IeCKI/IMI/I HaBbIKaMH CO31aHUA ITPOCKTOB 110 l'[pe,HJ'IO)KeHHOﬁ TEMCE.

B pe3yjibTaTe 0OCBOCHUS TUCHUILINHBI oﬁyllamumﬁcn JOJIKCH

3.1 |3narn:

3.1.1 [ OcHOBBI HanboIee aKTyaIbHBIX HAIIPABICHHH B MAaTePUAIOBEACHUN U UCCIICIOBAHUH B COBPEMEHHOMN

TeOpCTH‘ICCKOfI u SKCHCpHMCHTaHLHOﬁ XMMHUH TBEPAOIO TEIIA,

3.1.2 | OcHOBBI XMMHYECKUX SKCIIEPIMEHTOB 1 METOJ0B CHHTE3a MaTEpHAIIOB,;

3.1.3 | OCHOBBI XUMHH MAaTEPHATIOB U (PU3UKO-XUMHUECKIX METOJIOB UCCIEIOBAHNSI.

3.14

3.2 | YMmeTh:

3.2.1 | B mpodeccHOHANBHON e TENFHOCTH (POPMHUPOBATH MPEICTABICHHS O CHCTEME (QyHIaMEHTaIbHBIX

XHUMHYCCKHUX MOHSATHHA B METOIOJOTHYCCKUX ACIIEKTOB XUMHUU TBEPAOTO TECIA,

3.2.2 | npuMeHSTH (QYHKIIMOHATBHBIC MAaTePHAIIBl B HAHOCTPYKTYPHBIX TEXHOJIOTHSAX.

3.3 | Baagers:

3.3.1 | HaBbIKaMH UCCIIeOBaHUs B c(hepe CHHTE3a HOBBIX MaTEePUAIOB;

3.3.2 | cnocobamu HccleI0BaHUM CTPYKTYPHI , COCTaBa U (PU3UKO-XUMHUIECKHX CBOUCTB MAaTEPHATIOB.

4. OFLEM JUCLMILIMHBI (MOLYJI5T)

OOwas TpyaoeMKocTb 33ET

Yacos 1o yueOHOMY IIaHy : 108 Bubl KOHTpOIISL B cemecTpax:
B TOM YHCIIC
ayJAUTOPHBIE 3aHATHSA : 54 9K3aMEeHBI 9
caMocCTosiTeNbHas paboTa : 8,4
4acoB Ha KOHTPOJIb : 36
KOHTaKTHas pabora: 63,6
HKP: 9,6

5. CTPYKTYPA U COAEP)KAHME JUCHHUIIVIMHBI (MOYJIA)

Kon HaumeHoBaHMe pa3/iesioB U TeM /BUJ 3aHATHS/ Cemect | Yacos
3aHATH p / Kype

Jlutepartypa

Pasznen 1. BBeneHue B HAHOTEXHOJIOT IO

1.1 Knaccupukanns Hanomarepuanos. Pazmepnsie 3¢ dextsr. OcobennocTH 9 4
CTpOeHUs HaHouyacTuLl . /JIex/

JI1.1J12.1
313233 54 35

1.2 Knaccudukarus HaHoMaTepranoB. Pasmepubie adhdextsr. OcoOeHHOCTH 9 2
cTpoeHus HaHo9acTHII . /T1p/

JI.1J12.1
013233 54 35

1.3 Knaccugukamnust HanoMmatepuano. Pasmepnsie adhdextsr. OcobeHHOCTH 9 0,9
cTpoenust HaHo9acTHIl . /Cp/

JI1.1J12.1
01223334035

1.4 Bsenenne B Hanorexnonoruto /MKP/ 9 2,6

JI.1J12.1
313233 54 35

Paznen 2. OnTuyecKue U 3JIeKTPOHHBIE CBOIICTBA HAHOCHCTEM.

2.1 Jlnarnoctuka cTpyKTypbl HAaHOMaTepuasoB. llna3MeHHbII pe3oHaHC. 9 8
IMomympoBogHUKOBEIE HAHOYACTHITH. KBaHTOpaB3MEpHBIH 3 (HEKT.
Pa3zmeprOCTh HOTOHHBIX KPHUCTAIOB. OCHOBHI TEOPHH (DOTOHHBIX
KPHUCTAJJIOB: OJIHOMEPHBIN cirydail. MeToas! popMHUpoBaHUs POTOHHBIX
KpucraiuioB. Onansl KaK MaOIoH Ul cO34aHus (POTOHHBIX KPHCTAIIIOB.
IIpupoansle u cuHTeTHYECKUE Onanbl. Kpucramindeckas cTpykTypa
CHHTETHUYEeCKUX omanoB. /JIex/

JI.1J12.1
0132053 54 35
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crp. 5

2.2

JluarHocTuka CTpyKTYpbl HaHOMaTepuanoB. [1na3mMeHHBIN pe30HaHC. 9
[onynpoBoAHUKOBBIE HAHOYACTHLIEL. KBaHTOpaB3MEpHBIH 3P PeKT.
Pa3mepHOCTb (POTOHHBIX KpUCTAIIIOB. OCHOBBI TEOPUH (DOTOHHBIX
KPHCTAJUIOB: OJJHOMEpPHBIH cirydaii. MeTonsl hopmMupoBaHus GOTOHHBIX
kpucTamioB. Onas! Kak Ma0IoH A CO3AaHUsS (POTOHHBIX KPHCTAJLIIOB.
ITpuponHsle u cuHTeTHUECKUE onanbl. Kpucrannudeckas cTpykTypa
cUHTeTHYeCcKHuX onanoB. /IIp/

JI1.1J12.1
313233 54 35

2.3

JlnarnocTuka CTpyKTyphl HaHOMaTepuasoB. [1na3mMeHHBbIN pe30HaHC. 9
INomyrmpoBoAHUKOBEIE HAHOYACTHIIEI. KBaHTOpaB3MEpHBIH 3 (HeKT.
PazmepHOCTh GOTOHHBIX KpUCTAIIOB. OCHOBBI TEOPHUU (POTOHHBIX
KPHCTaJUIOB: OHOMEpHBIH cirydail. Meros! hopMupoBaHus HOTOHHBIX
KkpucTamioB. Omais! Kak MabIoH s Co3MaHusI (POTOHHBIX KPHCTAJIIOB.
IMpupoaHsle 1 cHHTeTHUECKUE onanbl. Kpucrannndeckas CTpykTypa
CUHTeTHYeCKHX onaynoB. /Cp/

JI1.1J12.1
0102053 54 55

24

OnTtudeckre 1 3JIEKTPOHHBIE cBOMcTBa HaHocucteM /IKP/ 9

2,5

JI.1J12.1
0132053 54 35

Paszgen 3. MaruuTHble CBOMCTBA HAHOCHCTEM.

3.1

JloMeHHast CTpyKTypa (eppOMarHUTHBIX MaTepHanoB. DHEPTUI 9
MarHuTHOH aHM30TponuH. AHU30Tponus GopMBl. AHH30TPOIHS
MEXaHH4IeCcKoro HanpspkeHns. OOMeHHast aHU30TPOIIHSI.
IepemaranarBaHue OXHOJOMEHHBIX YacTuIl. KorepeHTHOE BpameHue
MarHUTHBIX MOMEHTOB. /JIek/

JI1.1J12.1
01223354055

3.2

JloMeHHast CTpyKTypa (heppOMAarHUTHBIX MaTepHaIoB. DHEPIUsL 9
MarHUTHOM aHU30TPONUHU. AHM30TPONHs (POPMBL. AHU30TPONHS
MEXaHUIeCKOTo HanpspkeHns. OOMeHHast aHU30TPOIIHS.
INepemaranauBaHue OXHOJOMEHHBIX YacTull. KorepeHTHOE BpamieHue
MarHuTHBIX MOMeHTOB. /TIp/

JI1.1J12.1
313233 54 35

33

JloMeHHast CTpyKTypa (peppOMarHUTHBIX MaTepHaIoB. DHEPTHs 9
MAarHuTHOHM aHN30TponHU. AHU30TPONHs POPMBL. AHH3OTPOIIHS
MEXaHWYECKOTO HanpspkeHns. OOMeHHass aHU30TPOIIHSI.
ITepemarHu4nBaHUe OJHOAOMEHHBIX YacTull. KorepeHTHOE BpalieHHe
MarHUTHBIX MOMEHTOB. /Cp/

JI.1J12.1
313233 54 35

34

MaruuTHble cBolicTBa HaHocucteM /MTKP/ 9

1,5

JI.1J12.1
01032053 54 35

Paszngen 4. MexannueckHe CBOHCTBA HAHOCHCTEM.

4.1

3akon Xomna-Ilerda. CTpyKkTypa MeX3epeHHBIX rpaHuIl. JleeKThI B 9
HaHOCTPYKTYPHPOBAHHBIX MaTepuanax. BiusHue rpaHun pa3zaena Ha
MeXaHWYeCKHe CBOMCTBAa HAHOKPHCTAITHUECKUX HAHOMATEPUAIIOB.
VYnpyrue cBoiicTBa. BeicokoTemneparypHas nosisydects. MoenupoBaHue
3€pEH U MEX3EPEHHBIX I'PAHULL IPU HATPYKEHUU.

/JTex/

JI1.1J12.1
01223334035

4.2

3akon Xomna-Ileruya. CTpyKTypa MeX3epeHHBIX rpaHuil. JedeKTsl B 9
HaHOCTPYKTYPHPOBAHHBIX MaTepuanax. BiusHue rpaHull paszaena Ha
MEXaHUUYECKHE CBONCTBA HAHOKPUCTAIIMUECKUX HAHOMATEPUAJIOB.
VYupyrue cBoiictBa. BeicokoTeMnepaTypHas 0J13y4ecTsb. MoaenupoBaHue
3epeH U MEK3EPEHHBIX TPAaHUIL IPU HATPYKEHHH.

Mp/

JI.1J12.1
313233 54 35

43

3akon Xomna-Tlerda. CTpykTypa MeX3epeHHBIX rpaHuil. JleeKThI B 9
HAHOCTPYKTYPHPOBAHHBIX MaTepuanax. BiusHue rpaHun pa3zaena Ha
MeXaHWYeCKHe CBOMCTBAa HAHOKPHCTAITHUECKUX HAHOMATEPHUAIIOB.
VYnpyrue cBoiicTBa. BeicokoTemneparypHas nosisydects. MoenupoBaHue
3epeH M MEX3EPEHHBIX TPaHHUIl IpH HarpyxeHuH. /Cp/

1,5

JI1.1J12.1
01223334035

44

Mexannueckne cBoiicrBa HaHnocucrtem /MKP/ 9

15

JI1.1J12.1
313233 54 35

Pazges 5. [lpumeHeHre HAHOMATEPHUAJIOB
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y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pa6ouast nporpamMma aucouuinHel " XuMudeckue ¥ GU3HIecKHe CBOHCTBa HAHOMATEpHAIoB' 110 HAIIPaBICHAIO
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Xumus marepuanos @I'bOY BO «Henl'V»

5.1 HanomexaHn3Mbl 1 HAHOYCTPOMCTBA. 9 8 JIT.1J12.1
®DeppuTOBbIE HAHOYACTHIIBI 212233
HuszkoTeMnepaTypHble TOIIIMBHbIE 3JIEMEHTHI.

/JTex/

5.2 HanomexaHn3MbI 1 HAHOYCTpPOMCTBA. 9 4 JIT.1J12.1
DeppUTOBBIE HAHOYACTHLIBL 313233 354 35
HuszkoTtemnepaTypHble TOIIIMBHbIE HJIEMEHTHI.

Mp/

53 HanomexaHn3MbI 1 HAHOYCTPOMCTBA. 9 2 JIT.1J12.1
DeppUTOBBIE HAHOYACTHLIBI 313233 54 35
HuszkoTtemnepaTypHble TOIIMBHbIE 3JIEMEHTHI.

/Cp/
5.4 IMpumenenne HanoMaTtepuanos /MKP/ 9 1,5 JIT.1J12.1
313233 354 35

6. POHJ]I OIEHOYHbBIX CPEJCTB

6.1. IlepeuyeHb BU/I0B OLEHOYHBIX CPEACTB

Bompocs! 11t KONIOKBUYMOB
Bomnpocs! 11 sx3ameHa

6.2. TunoBbie KOHTPOJIbHbIE 32JaHUS M MHbIE MATEPHAJIBI VI TeKYIIeil aTTecTauuu

ITpuMepHBIe BOIIPOCH! U1l KOJJIOKBUYMOB:

1. Knnaccnduxanns HanomatepuainoB. Pasmeprsie 3¢ dexTsr. Pusnueckue cBoiicTBa HaHOMaTepHanoB. COpOIMOHHbIE 1
XMMHYECKUE CBOIicTBa HaHOMaTepHasnoB. [1osBIeHIe HAHOTEXHOJIOTHU.

2.0cobenHocTn cTpoenust HaHo4acTHL. [1oaX0/b! «CBEpXy BHU3)» M «CHU3Y BBEPX».

3.IToxynpoBoAHUKOBEIE HAHOYACTHITH. KBaHTOpaB3MEpHBIH 3 (eKT.

4.0nTr4eckue U 3IEKTPOHHBIE CBOUCTBA HaHOCHCTEM. [1na3MOHHEIH pe3oHaHC.

5.Merozsl hopmupoBanus GOTOHHBIX KpHCTaIOB. Omnanbl Kak madioH st co3nanus GOTOHHBIX Kpucrauios. [Ipupoanbie
U cuHTeTH4ecKkue onainbl. Kpucramudeckas cTpyKkTypa CHHTETUYECKUX OIajoB.

6.CosTHEUHBIE 3IEMEHTHI Ha OCHOBE CEHCHOMITM3HPOBAHHBIX MIMPOKO30HHAIX MOIYPOBOAHMUKOB. [IpuHrmn neiicteus CCO.
@DoTOaHOA Ha OCHOBE HAHOCTPYKTYPHPOBAHHOTO AMOKCHA TUTAHA.

7.MaruuTHble cBOMCTBA HaHOCHCTEM JJOMEHHas CTPYKTypa (heppOMArHUTHBIX MaTepHasioB. MarHUTOINAICKTPHKH.

8. DHeprusa MarHuTHOH aHM30TponHH. AHH30TponHs Gopmsl. [lepeMarananBaHue OAHOIOMEHHBIX YacTuIl. KorepeHTHOE
BpallleHHe MaTHUTHBIX MOMEHTOB.

9.Ilpoctsie (MOHOMETAIITMYECKHE) HAaHOYacTHIBL. DepprToBbIe HAHOYACTUIIEL. MaTepualibl ¢ KOMOMHUPOBaHHBIMU
HanoJHUTeNsIMU. HaHo49acTUIbl Ha YIbTpaAUCIEPCHBIX HOCUTENAX. [IonIoTUTEN!N 371eKTPOMarHUTHBIX BOJIH HA OCHOBE
HaHOKOMIIO3HUTOB.

10.MarHuTHBIE U PaAHONOTIONIAONINE MATEIUICOAEPKAIINE HAHOKOMITO3HTHI.

11.MexaHuueckue cBONCTBA HAHOYACTHUL. BiusiHKME rpaHuI] pasjena Ha MEXaHUYeCKHe CBOMCTBa HAHOKPHCTAIUINYECKUX
HaHOMAaTepHAJIOB. YIIpyrue CBOMCTBA. BricokoTeMInepaTypHas oJI3y4ecTh

12.C6opka HaHOUACTHUIl ¥ HAHOHUTEH. CHUIIBI, 00YCIOBICHHBIC KAMUIIPHBIME SBJICHUAMH. J{iIcTIepCHOHHBIE
B3aumozeiicteusa. Coopka moj AeHCTBUEM CUIT CIBUTOBOTO TeueHus. COopka B anekTpuueckoM nose. KoBaneHTHO-CBs3aHHAs
coopka. Coopka B rpaBuTaIIOHHOM Mote. TemmatHast cOopka. Jpyrre MeToabl H3roTOBICHHSI MUKPOOOBEKTOB
13.JIutorpadus. @otonurorpadus. @oromurorpadus ¢ Ha30BEIM CABUIOM. DIIEKTPOHHO-TIydeBast INTOTpadus.
PentrenoBckas aurorpadus. Jlutorpadus ¢ ucnonb3oBaHHeM CPOKYCHPOBAHHOTO HOHHOTO Tydyka. Jlutorpadus Ha
HEHTpalbHBIX aTOMHBIX ITydkax. HaHOMaHUysIuuy 1 HaHoIUTOrpadus.

14.Hanomarepuansl Ui albTepHATUBHOM SHepreTuku. HuskoremnepaTypHsle TOIUIMBHBIE 31eMEHTHL. IIpoToHnpoBoAsime
MeMOpaHsbI IJIs TOIUIMBHBIX 3JIeMEeHTOB. [ MOpHIHbIE TPOTOHIPOBOASAIINE MEMOPAHBL.

15.Hanomarepuansl ¢ HOHHOM MPOBOJUMOCTBIO. BiusiHUE AUCTIEPCHOCTH COEANHEHHSI HA UX HOHHYIO IPOBOJAUMOCTb.
VoHHas mpoBoIMMOCTE MeMOpaHHBIX MaTepranoB. HaHoMaTepHabl co CMENTaHHON KUCIOPO-HOHHOM M 3JIEKTPOHHON
IIPOBOJIUMOCTBIO.

16.I'ubpuHbIe KOMIO3UIIMOHHBIE MaTepHabl ¢ Jo0OaBKaMu HaHO4YacTull. [lonuMepHble HAHOKOMITO3UTHI, HATIOJTHEHHBIE
YIJICPOAHBIMU HAHOTPYOKaMH.

17.Hanosnexrponnka. KBaHTOBBIC KOMITBIOTEpHI. MOJIEKyIIsIpHAs JIEKTPOHIKA. MaTepransl 11l OMOHAaHOTEXHOJIOTHH.

6.3. TunoBble KOHTPO/IBLHBIC BOIPOCHI U 3aJaHU /ISl IPOMEKYTOYHOM aTTecTaluU

Bormpocs! mist ax3ameHa
1. Knaccupukanus HaHOMaTepHaoB.
2. PasmepHbie 3P PeKThI.
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3 OCOOEHHOCTH CTPOCHHST HAHOYACTHII .

4 Jlmarnoctuka cTpyKTypbl HaHOMarTepuayoB. Ilna3mMoHHBIN pe3oHaHC.

5 [MonynpoBogHUKOBEIE HaHOYACTHIEL. KBaHTOpaB3MEpHBINA () (DEKT.

6. Pa3zmeprOCTs pOTOHHBIX KprcTamIoB. OCHOBEI T€OPHH (HOTOHHBIX KPHCTAIUIOB: OJHOMEPHBIH CITydai.
7 Mertons! popmupoBaHHs (HOTOHHBIX KPUCTAIIIOB.

8 Onasiel Kak maboH A co3naHus GOTOHHBIX KPUCTAJUIOB.

9. [pupomHBIE 1 CHHTETHYECKUE OTAJIBI.

10. Kpucrannuueckas cTpykTypa CUHTETHUYECKHUX OIIAJIOB.

11. 3akon Xomna-Iletua. CTpyKkTypa MEX3epEeHHBIX TPaHHII.

12. JledekTsl B HAHOCTPYKTYpPHPOBAHHBIX MaTepHaiax.

13. BnusHue rpanul paszaena Ha MEXaHHUUYECKHE CBOMCTBA HAHOKPUCTAUIMYECKUX HAHOMATEPUaJIOB.
14. VYnpyrue cpoiicTBa. BeicokoTeMnepaTypHas MOJI3Y4eCTb.

15. MogenupoBaHue 3epeH U MEX3EPEHHBIX I'PAHULl IPU HArpY)KEHUH.YeCKHX OIAaJOB.

16. HanomexaHU3MBI 1 HAHOYCTPOHCTBA. MHUKpPO- M HAHOTPUOOJIOTHSI.

17. HanomexaHnnka u U3HOC MaTepuaioB.

18. [IpeoOpazoBanue SHEPTUH.

19. OeKTPOCTaTUYECKHE, MATHUTHBIE, MTbE€30IEKTPHUECKUE, TEIIOBBIE, THAPABINYECKUE AKTIOATOPHI.
20. COopka HaHOYACTHI 1 HaHOHHUTEH. CHIIBI, 00YCIIOBIICHHBIE KalMIUIIPHBIMA SBICHUSIMH.

21. Jlurorpadus. Dotonmurtorpadus.

22. PentreHoBckas nurorpadus. Jlurorpadus ¢ ucnons3oBaHneM cOKYCHPOBAHHOTO MOHHOTO ITy4Ka.
23. HaroMmaHUIyISIK ¥ HAHOJTUTOTPa(HSL.

24. Hanomatepuainel 1151 anbTepHaTUBHON sHepreruku. HuskoremnepaTypHble TOIUIMBHBIE 3JIEMEHTBHIL.
25. [IpoToHnpoBoasIIre MEMOPaHBI AJSl TOIUTUBHBIX 3JIEMEHTOB. [ MOpHIHBIE MPOTOHIIPOBOAALINE MEMOPaHEI.
26. Hanomarepuansl ¢ HOHHOH NPOBOAUMOCTBIO. BusHME QUCHEPCHOCTH COEIUHEHHs Ha UX MOHHYIO
MIPOBOANMOCTb.

27. VonHas npoBOAMMOCTh MEMOPAHHBIX MAaTEPHAIOB.

28. Hanomarepuansl co cMelIaHHON KUCIOPOA-HOHHOM U 3JIEKTPOHHON NMPOBOJMMOCTBIO.

29. I'nOpuaHbIe KOMIO3HUIIMOHHBIE MaTepHalIbl ¢ To0aBKaMHU HaHOYACTHUIL. [loJiMepHbIe HAHOKOMIIO3UTEI,

HanoJIHEHHBIC YITICPOJIHBIMU HaHOpr6KaMI/I.

6.4. Kputepuu oneHuBaHUA

K sk3ameny no aucnumnnse « PU3nueckue CBOMCTBa HAHOMATEPUAIOBY JOITYCKAOTCSl CTYICHThl OCBOUBILIUE BCE Pa3/Eibl
JUCILUIIINHBL.

KpurepreMm ycrnemHocTH OCBOEHHUsI y4eOHOTO MaTepualia sBISeTCsl SKCIepTHas OLIEHKa IperoiaBaTels,
YIHUTHIBAOIIAS PETYISIPHOCTH MOCETICHNS 0053aTeNBHBIX YIeOHBIX 3aHATHH, 3HAaHUH TEOPETHIECKOTO pa3Jielia MpoTrpaMMEI .
HToroBas arTecTaryst KauecTBa YCBOCHHUS 3HAHHH 3aBepIIaeTcs KOHTPOIBHOHW paboTOIl MM MUCEMEHHOH paboToH, riae
OLIEHUBAIOTCA:

a) XapakTep coJlep)KaHHs OTBETa: TOYHOCTH, OJTHOTA, IITyOMHA, MEKIIPESIMETHOCTH;
0) KOMIETCHTHOCT B KOHIIENITYaJIbHBIX U HCCIEOBATENBCKIX MAaTepPHAIaX U CIOCOOI MX TPUBIICYCHHS B OTBETE;
B) BIaJieHUE KYIbTYpOH MIChMEHHOTO OTBETA: IOTHYHOCTH, KPATKOCTh, 000OIIEHHOCTD, ONEPaTUBHOCTD, CBSI3b TEOPUH C
NPaKTUKOH, HaININe COOCTBEHHOMN MO3UIINY;
T) CaMOCTOSITENNEHOCTE OTBETA M OTPaKeHHE B HEM COOCTBEHHOH NMPOGECCHOHANBEHO — JIMYHOCTHON TO3UIIHH.

B COOTBETCTBHU € 3THMU KPUTEPUSIMUA OTBET CTYHEHTA OLCHUBAETCS CICAYIONIIM 00pa3oM:
«OTIUYHO» - CTYZEHT NIyOOKO U MOJHO BIaJieeT CoAepkKaHUeM ydeOHOro MaTepHana U MOHATHIHHBIM aNnapaToM; yMeeT
CBSI3BIBATH TEOPHIO C MPAKTUKOHN, MILTFOCTPUPOBATE IPUMepaMu, (haKTaMH, TaHHBIMHA HAYIHBIX UCCIICTOBAHUIA;
OCYIIECTBIISIET MEXKIIPEIMETHEIE CBS3H, TPEATI0KEHHNS, BEIBOJBI; YMEEeT 00OCHOBBIBATH CBOU CY)KACHHS U MPO(eCCHOHAIBHO-
JMYHOCTHY!O MO3UIHIO 110 U3J1araeMoMy BoIpocy. Bianeer npakTudecKMMU HaBBIKAMHU, IEPEHOCUT 3HAHUS HA CUTYallUU B
JKMU3HH 1 ObITY. OTBET HOCUT CaMOCTOSITENBHBIH XapaKkTep WM AOIMYIICHHbIE OIMOKH HCIIPABIISIOTCS CTYACHTOM IOCIE
JIOTIOJIHUTEIBHBIX BOIIPOCOB IIPENOJaBaTENSL.
«Xopomro» - CTYJCHT BIaJeeT COAepKaHNeM ydeOHOTO MaTepHraIa U MOHATHHHBIM alllapaToM; YMEeT CBSI3BIBATh TEOPHIO C
NPaKTUKOH, HIUTIOCTPUPOBATh IpuMepaMu, (pakTaMu, JaHHBIMH Hay4HBIX UCCIIEOBaHUN; yMeeT 000CHOBBIBATH CBOH
CYXKIIEHUS 110 U3JIara€MOMY BOIIPOCY.
«Y IOBIICTBOPUTHEIBFHOY - CTY/ICHT 3HACT COIEpKaHUE yaeOHOTO MaTepuaa, yMeeT CBI3bIBaTh TEOPUIO C MPAKTHKOIA,
WILTIOCTPUPOBATH IpUMEpaMu, (paKTaMu, JTAHHBIMH HAy4IHBIX UCCIIEOBAHUI; yMeeT 0O0CHOBBIBATH CBOU CY)KIECHHS 10
U3J1ara€MOMy BOIIPOCY.
«He ymoBIeTBOPUTEIEHOY - CTYACHT MMEET pa3po3HEHHbIE, 0ECCHCTEMHBIC 3HAHUS; HE YMEET BBIICNATH IIaBHOE U
BTOPOCTEINEHHOE. JI0ITycKaeT OMMOKY B ONpEeNIeHUH HOHATUH, (JOPMYITHPOBKE TEOPETUUECKUX TONOKCHUH, HCKAXKATOMIIX
UX CMBICIT; HE OPUEHTHPYETCS B IPOrpaMMHO-METOUYECKHX, UCCIEN0BATENbCKUX MaTepHaax, OecopsaouHo 1
HEYBEPEHHO M3J1araeT MaTepHall; He yMEET COCANHATh TEOPETHUECKOE TTOJIOKEHUE C MPAKTHKOM.
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7. YYHEBHO-METOIUYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHUE JUCIIMIIJIMHBI (MO Y JIS1)

7.1. Pexomenayemasi Jinreparypa

7.1.1. OcHoBHas1 IMTepaTypa

ABTOpBHI, 3ariaBue WznarensctBo, | Pecype
JI1.1 | bapeioun A. A., DuU3NKO-XUMHUS HAHOYACTHI], HAHOMATEPHAIOB U HAHOCTPYKTYP: Kpacnosipek : 9bC
baxtuna B. A, yaebHOe mocobue Cubupckuii
Tomuun B. 1., (https://biblioclub.ru/index.php?page=book&id=229593) (benepanbHbIH
Tomununa H. I1. YHUBEPCHUTET
(CDV), 2011
7.1.2. Jlono/iHUTeIbHAA JIUTEPATYpPa
ABTOpBHI, 3ariaBue WznarensctBo, | Pecype
JI2.1 | Bonkos I'. M. O0beMHbBIC HAHOMATEPHAIBL: yaeOHOE TTOCOOHE IS BY30B Mockaa:

KuoPyc, 2011

7.2. llepeyens pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHHKANMOHHOI ceTn "UHTepHeT"

O1 |Jlanb [DneKTpoHHEIN pecypc] : anekTpoHHO-0nbmoreuHas cuctema (OBC) / m3narenscrBo Jlans. — URL:
http://e.lanbook.com/.

22 | IOpaiT [DnekTpoHHbIH pecypc] : anekTpoHHO-0nbaroTeuHas cucrema (ObC) / u3matensctso FOpaiit. — URL:
https://biblio-online.ru.

93 | Znanium.com [DIeKTPOHHBIN pecypc] : a1eKTpoHHO-0nOmoTeunas cucteMa (OBC) / HayuHo-u3aaTenbekuil eHTp
NH®PA-M. — URL:
http://znanium.com/.

94 | eLIBRARY.RU [3nexkTpoHHbIi pecype] : anekTpoHHas oubnuoreka / Hayd. anextpon. 6-ka. — URL:
http://elibrary.ru/defaultx.asp.

35 |HanmonamsHas snektpoHHas oubimoreka (HOB) [OnexTpoHHEIH pecype] : 00beIMHEHHBIH 3JIEKTPOHHBIN KaTaJor
(OHIOB POCCUHCKUX
oubnmnoTek : cait. — URL: http://H36.pod.

7.3 Ilepevyenb nHGOPMAIHOHHBIX TEXHOJIOT Ui

7.3.1 IIporpammHoOe o0ecnieyeHmne

LMS Moodle

MS Office365

Adobe Reader

7.3.2 IIpodecconanbHBbIe 6a3bl JAHHBIX U HH()POPMALMOHHO-CIIPABOYHbIE CHCTEMBbI

1. Hayuanas snexrporHas 6udimmnoreka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : nayunas
JJIeKTpOHHas 6ubanoTeKa : cait. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Pexxum noctymna: amst 3apeructpup.
10JIb30BaTeNel. — TEKCT : 371EKTPOHHBIN.

2. HarnmonaneHas snektponnas oudmuoreka (HOB) (https://rusneb.ru/) HanroHansHast 31eKTpoHHAs OHOIHOTEKA
(HOB) : 00beqMHEHHBIH 3JIEKTPOHHBIN KaTanor (GOHIOB poccuiickux oubmmoTtek : caidt. — URL: http://H36.pd. — Pexum
JIOCTYyNa: U3 YUTANBHBIX 3a510B 6nbmmoTekn Yenl'Y. — TekcT : 31eKTpOHHBII.

3. Ipesunentckas 6udmnoteka (hitps://www.prlib.ru/) Tlpesnnentckas OubnuoTeka @ IEKTPOHHAS HALMOHAIbHAS
6ubroTeka : caiit / ®I'BY Ipesugentckas 6udmmoreka umenn b. H. Enprna. — Cankr-Tlerepoypr, 2009 — . — URL:
https://www.prlib.ru/. — TekcT : 37€KTPOHHBIH.

4. Web of Science (https://apps.webofknowledge.com) Web of Science : MmynpTuaucIMIUINHApHAs pedepaTuBHAS
6a3a maHHbIX / KommaHus Thomson Reuters. — Pexxum poctymna: mis 3apeructpup. nonb3osateneit Yenl'Y. — Tekcr :
JIEKTPOHHBIH.

5. Scopus (https://www.scopus.com) Scopus : pedepatuBHas 6a3a nannbix / Elsevier BV. — URL:
http://www.scopus.com/. — 53. anri. — Pexxum goctymna: muist 3apeructpup. noib3oBateneit Yenl'yY. — TekcT : 3MeKTpOHHBIH.

6. DIIeKTPOHHEIH KaTajor HaydHoi Oubmmorexn Yenl'V [DnekTpoHHEIH pecype] : 6a3a nanubx / Yenso. roc. yH-T. —
Yenssounck, 1992.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITIJIMHBI (MOXYJISA)

1.Yuebnas ayaAuTOopHd AJId IPOBCACHUS 3aHATHH JICKODMOHHOTO THIIA:
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OcHOBHOE 000pyIOBaHNUE:

KonmgecTBo mocagounbix MecT — 50, yaeOHas Mebenb, MynsTuMeaniiabii [Ipoekrop EPSONEB-X41, skpaH ¢
anexTponpuBooM Lumen, akTuBHas akycTrdeckas cucrtema, Microlabsolo-6¢, IIK INTEL E 2140 ®OPMO3A MOHUTOP
TFT 17"Acer 1716 Fs (700;1.5ms, 1280x1024), Kommbiorep a5t paboT ¢ A€TOBBIMU M aHATUTHYECKUMU IIPOTpaMMaMu
Mounwurtop TFT17"LGL1718S.

VYy4eOHO-HAIIAIHBIE TTOCOOUS:

MynpTHMeaNHHAS Ipe3eHTanus, Tabnuna Menaeneesa.

IMporpamMHoOe obecrieueHne:

MSWindowsXPProfessionalSP2 st BY3oB. JIuniensun 6eccpounsie, 'oc. Kortpakt Ne 300 ot 08.10.2008 r., MSOffice
2007. JInuensuu 6eccpounsie. JIutnensus Ne 44664774 ot 09.04.2008r., ITO «Antusupyc Kacnepckoroy» JInneH3HOHHBIIH
nmoroBop Ne 1013/K-2773 ot 11.12.2017r.

2.VuebHas ayquTOpHs AT MPOBEACHHS 3aHATHH CEMHHAPCKOTO TUTIA:

OcHOBHOE 000pyHOBaHUE:

KommgecTBo mocamovHbix MecT — 44, yaeOHas Mmebenb, asMeHHbli Tenesu3op LG S0PV350 50", HoyrOyk iRUPatriot 707
coreWin8 — mepeHOCHO1, aKkyCTHYecKasi CUCTEMa.

V4eOHO-HATISITHBIE TOCOOMS:

MynpTUMeaUiHAS IPE3CHTALINA.

[TporpamMHOe obecreueHue:

MSOffice 2010 Pro. (Ne uniensun: 48780632, Jlunenznonnoe cornamenne Open License 68753219ZZE1307. [ata ¢
11.07.2011.), PSPP (cBoGoanoe nmporpammuoe obecnieuenue, munensus GNUGPL).

3.moMeNIeHUe Ik CAMOCTOSITEIIbHOM paboTHI:

3.1 Yuransnerii 3am Ne 1 ayn. 205

OcHoBHOE 000pyI0BaHKE:

KonngectBo nocangounsix MecT — 50, 5 mepcoHanbHBIX KOMIBIOTEPOB C MOAKIIOUEHUEM B CeTh «IHTepHET»,
HeorpanudeHHbIN goctyn kK OBC u BJI, yuebnas MeOenb, KOHAUIUOHED.

IMporpammHOe obecrieueHue:

MicrosoftWindows 10 Pro. (JIuniensuun 6eccpounsie. Jlorosop Ne AD-223/28/18), MicrosoftOffice 2016 Pro(JIunenszuun
oeccpounsie. JloroBop Ne AD-223/28/18), KoncyasranT [Tntoc (Cornamenue o cotpyaandectse Ne 31 ot 20.05.2003 ¢
pernoHANBHBIM HHGOPMAIMOHHBIM [IEHTPOM OOIIEepOCCHICKON CeTH pacipocTpaHeHus paBoBoi nHdGopmanmm), [10

«AnTuBupyc Kacnepckoroy» (JIunensuonssrit gforosop Ne 1013/K-2773 ot 11.12.2017 1.).

3.2 UudopmannonHo-6nbmmorpaduaecknit oTaen

OcHOBHOE 000pyHOBaHNKE:

KommdecTBo mocaiounbIx MecT — 24, yaeOHast MeOelb, 7 epCOHaIbHBIX KOMITBIOTEPOB C MOKIIOYEHHUEM B CETh
«HTepHETY, HEeorpaHnudeHHbl noctyn k ObC u b1,

ITporpamMmHOeoOecnieueHune:

Microsoft Windows Professional 7 Russian Academic OPEN No Level (CBT(OAOILIEHTP) 18.02.10. Homepnumen3uu
46536280), Microsoft Windows Professional 7 Russian Academic OPEN No Level (JJoroBop Ne A3-61/10), Microsoft
Office Professional Plus 2010 Russian Academic OPEN 1 License No Level (JJoroBopNe AD-23/12, HOMEpIUIIEH3HH
60411804), KoncynwsrantlLmtoc (Cornamenueocorpyaaudectse Ne 31 ot 20.05.2003
CpEeTHOHATFHBIMIH(OPMAITHOHHBIMIICHTPOMOOIIIepoccHiiCKOiceTHpacpocTpaneHussnpaBoBoinHopmanun) HOB ([orosop
Ne 101/H2B/2810 ot 20.02.2018), ITO «AntusupycKacmepckoro» (Jlunenzuonusiiinorosop Ne 1013/K-2773 ot 11.12.2017

r.)

Jns peanu3zanuyl TUCIUTUIMHBI HCIIONB3YIOTCS YdeOHbIE ayAUTOPUH JUIS IPOBEISHUS 3aHATHI JISKITUOHHOTO THIIA, 3aHATUH
CEMHUHAPCKOTO TUIIA, TPYIIOBBIX U HHANBUAYAJIBHBIX KOHCYIbTAIIUM, TEKYIIIET0 KOHTPOJIS U MPOMEXKYTOUHOM aTTeCTallu, a
TaK)Ke MOMEIICHHSI TSI CAMOCTOSITEIIbHOM padoThI.

YueOHbIe ayJUTOPUH YKOMIUICKTOBAHbI CIICIUATN3UPOBAaHHON MEOENBIO M TEXHUIECKUMH cpeicTBaMu o0ydeHus. s
MPOBEICHUS 3aHATHH JIEKIIMOHHOTO THIIA MPeUTaraloTcst HabOpHI IEMOHCTPAIMOHHOTO 000pYI0BaHHS M yIeOHO-HATIISTHBIX
noco6uit (IeMOHCTPAIMOHHbIH Ha0op aTOMOB, Tabnuiia MeHzaeneeBa, TablIuIa paCTBOPUMOCTH, HEKTPOXUMHUECKUH P
HaIpsDKCHUS METAIIOB)

[TomereHust 1711 CaMOCTOSTENBHOM pabOThl 00YJAIOUIMXCS OCHAIIEHBI KOMITBIOTEPHOI TEXHUKOM € MOAKIIOUEHUEM K CeTH
"UuTepHeT" M 00CCIICUCHUEM TOCTYIA B 3JICKTPOHHYIO HHPOPMAIIHOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCHUTETA.
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9. METOIUYECKHE YKA3AHUA JJIAA OBYYAIOIINXCA 11O OCBOEHUIO JUCHUITIJIMHBI (MO Y JIS)

Oco0oe 3HaYCHUE UMEET HAJHYHE Y BRITYCKHUKOB HABBIKOB M YMEHHI CAMOCTOSTENBHO TOTy4aTh 3HAHUS U3 PA3THYHBIX
WCTOYHHUKOB HH(POPMAIINH, CHCTEMATH3UPOBATh U aHAIN3UPOBATH MOIydeHHYI0 HHpopManuio. PopMHpOBaHHE TAKOTO
YMEHUSI IPOUCXOIUT B TEUCHUE BCETO MEPHOAA OOYIEHHs depe3 MOATOTOBKY K JIAOOPAaTOPHBIM, CEMHHAPCKUM,
MpaKTUYeCKuM 3aHATusAM. [Ipu 3TOM camocTosTenpHas paboTa CTyIeHTa UTPAeT BaXKHYIO POJIb B XO/1€ BCET0 y4eOHOro
nporecca. [Ipu U3ydeHUH AUCIUIUTHHEI OCHOBHYIO JIOJIO OTBOANMOTO Ha CAMOCTOSITENIFHYIO Pa0OTy BpeMEHH 3aHIMAeT
paboTa ¢ KOHCIIEKTOM JIEKIIUH, yIeOHNKaMH, YIeOHBIMHU TOCOOMSIMH U METOANYECKIMH YKA3aHUAMHE. A IOTOMY CTyAEHTaM
HE00X0AUMO ONITUMAJILHO UCIIOJIBb30BaTh BPEMEHS, OTBEICHHOE HA CaMOCTOSITETILHYIO paboTy.

IenecooOpa3HO MOCBSIIATE 10 OJTyYaca B JICHb U3Y4CHUIO KOHCIICKTA JICKIIUU B TOT K€ JACHb MOCIIC JICKIUH U 32 JICHb
nepen Jeknueit. TeopeTnuecknii MaTeprall H3y4aTh B TEYEHHUE HEIENH 10 2 9aCOB, a TOTOBUTHCS K MPAKTHYECKOMY 3aHATHIO
0 JUCLIMITIMHE 0 1.5 yacos.

JLi1s1 myd1ero ¥ moJIHOro yCBOEHMs MaTepuaia yieOHOH TUCUUIUIMHBI PEKOMEHIYeTCs UCII0JIb30BaTh METOAMYECKHE
YKa3aHWS ¥ MaTepUaITBI 110 YIeOHOW TUCIIUIIINHE, TEKCTHI JIEKIHHA, a TAKKE DJICKTPOHHBIE PECYPCHI, IMEIOIINECS B CHCTEME
OBC, mocTym K KOTOPEIM 00ECTIedeH B UNTAIBHBIX 3a1aX yHUBEpCHUTeTa. TeopeTHueckuil MaTepral Kypca CTaHOBHTCS Oouree
MIOHATHBIM, €CJIU IOTIOJIHUTENBHO CTYAEHTOM M3Y4aloTCsl KHUTH, YUeOHUKY 10 TaHHOK ydyeOHOU aucuuminae. [lonezHo
HCIIO0JIb30BaTh HECKOJBKO YI€OHUKOB, PEKOMEH/I0BaHHbIX IPENOAaBaTEeNIeM.

ITpn n3ydeHnn XUMHUYECKUX AUCIUIUTIH HACTOSATEIBHO PEKOMEHYeTCS «HE 3aydHBaTh» MaTepHal, a JOOUThCsS
MaKCHUMaJIbHOTO MOHMMAaHUS U3y4aeMOU TEMbI TUCUUIUINHBL. [IpH n3ydeHN: TEOpETHUECKOro MaTeprana HeoOX0IuMO
MHOTOKPaTHO MHCATh Ha YePHOBUKE (DOPMYJIBI, PEaKIMU U TPAdUKH 0 MOTHOTO UX 3aIIOMHHAHUS.

B ciyuae npuMeHeHus Tpu 00Y4eHUH AUCIUTUTHHEL SJICKTPOHHOTO 00Y4YEHHS, TUCTaHIIMOHHBIX 00pa30BaTeNbHBIX
TEXHOJIOTHH OOIIeHHE 00YIarOIUXCsI U TPEHOAAaBATENS OCYIIECTBISIETCS B PEKUME PEATFHOTO BPEMEHH (OHIANH-JIEeKIUN
(BeOuHapHI), YaThl, BUACO-KOH(PEPEHLINH U AP.) WIN OTI0KEHHOTO BPEMEHH (CHCTeMa AUCTaHIMOHHOTO 00y4yenus Moodle,
MS Office365, hopymbl, SIeKTpOHHAS TTOYTA U JP.).

Bosbiryro yacTs BpeMeHH 00yJaloniuecs CaMOCTOSATENbHO Pab0TAIOT ¢ yaeOHO-METOANIECKIMH MaTepranaMu. CTyIeHTHI
HMEIOT BO3MOXHOCTh KOHCYJIBTHPOBATHCS € IIPEHoAaBaTeIeM 10 BCEM BOIIPOCaM, BOSHUKAIOIUM B X0/I€ CAMOCTOSATETIBHON
paboTHI MOCPEICTBOM JIEKTPOHHOM MOYTHI, COLUANBHBIX CeTel U T.II.

Joctyn oOydarorierocst K y4eOHBIM pecypcaM B peXKUMe OTIIOKEHHOTO BPEMEHH, CAMOCTOATEITBHON pabOoTHI
OCYIIECTBIIETCS Yepe3 ceTh MIHTepHeT B yIOOHOM IS HEro MeCTe, BpeMEHH U TeMITE.

[Tpu oOyueHnH UL C OTPAaHUYEHHBIMHA BO3MOXXHOCTSAMU 30POBBS 2JIEKTPOHHOE 00yUeHHE, TUCTAHIIMOHHbBIE
00pazoBaTeNbHbIC TEXHOJIOTHUH MPEyCMaTPHBAIOT BOSMOXKHOCTH ITpHUeMa-Tiepeiayd HH(POPMAIUU B JOCTYITHBIX JUIS HUX
dbopmax.

Peanuzanus MTUCHMIUIMHBI C TPUMEHEHUEM JIIEKTPOHHOTO 00YUIEHUS, TUCTAaHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOIOTUH (Hamnee
— 30, AOT) ocymectpasiercss Ha ocHOBaHUU «[loy0keHuns 0 peanu3alui OCHOBHBIX U IOTIOJIHUTENBHBIX 00pa30BaTENbHBIX
MporpamMM C IPUMEHEHHEM JIEKTPOHHOTO 00yJeHHUS M INCTAaHIMOHHBIX 00pa30BaTeIbHBIX TEXHOJOTHI B (heepaTIbHOM
TOCYIapCTBEHHOM OIOPKETHOM 00pa30BaTENEHOM YIPEKICHUH BhICIIEro 00pa3zoBanus «UenssOMHCKUN ToCynapCTBEHHBIH
yHUBEpCHUTET», «I1070kKeHus 0 mopsaKe 3aueTa 00yIaromUMHICS IO OCHOBHBIM MPO(}ecCHOHaIbHBIM 00pa3oBaTeIbHBIM
nporpamMMam Boiciiero oopasoBanus B ®I'6OY BO «Uenl V» pe3ynbTaToB OCBOCHHUS B OPTraHU3AIUAX, OCYIIECTBISIONINX
00pa3zoBaTENBHYIO AEATEITEHOCTD, YIEOHBIX IIPEAMETOB, KYPCOB, AUCIUIUIHH (MOIYyIeH), IPaKTHK, TOTTOTHUTEIBHBIX
00pa3oBaTeNbHBIX IPOTPAMM» IOCPEACTBOM IEKTPOHHOI HHPOPMaMOHHO-00pa3oBaTensHOM cpenst PI'BOY BO
«Henl'V». B uckimrouutensHbIX cnydasx (hopc-Maxop U T.I.) IpU pearn3anud 00pa3oBaTeNbHON AITEILHOCTH C
npumerenrueM D0, JIOT MoryT NIprMeHSITh KOMIIOHSHTBI, HE BXOJSIIHE B TIEPSUCHB dJICKTPOHHOW HHPOPMAIIMOHHO-
00pa3oBaTENBHOM CpebL.

10. CHEIIMAJIBHBIE YCJIOBUSI OCBOEHUSA JTUCIUITIJIMHBI OBYYAIOINIUMUCH C
HHBAJIMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKXHOCTAMM 310POBbSA

OcBoeHHE AMCHUILIMHBI WHBAIHAAMH W JIHIAMH C OTPAaHWYEHHBIMH BO3MOXKHOCTSMH 37I0POBBS OCYIIECTBISETCS C
UCIIONI30BAaHUEM  CIICIMANBHBIX TEXHHYECKUX CPEACTB M TOJO0 HHGOPMAIMOHHBIX TEXHOJOTHH, IPEeIOCTaBIIEeMbIX
PecypcHbIM y4eOHO-METOANYECKUM IIEHTPOM O OOY4EHHIO WHBAIWIOB U JIMIl C OrPAaHWYCHHBIMU BO3MOXXHOCTSIMU 30POBBS
Yenl'V mo 3ampocy 00yJaromierocs.

1. MoOunbHBIe cHelraIbHbIe TEXHUYECKHE CPENICTBA IS JIMIl ¢ HAPYIICHUAMH 3pEHHS: IOPTATHBHBINA KOMIIBIOTED
¢ BBOAOM/BBIBOJIOM Ipudrom bpaiing c¢ cuntesaropom peun «ElBraile-W14] G2»; HoyrOyku c HporpaMMHON SKPaHHOTO
poctyna NVDA; 31eKTpOHHBIC YBEIMYUTENIN Uil yAAJICHHOTO IIPOCMOTpA; BUJICOYBEIMYMTENIN IOPTAaTUBHBIC, TH IOMmIEEp;
(G POBBIE TUKTO(DOHEI.

2. MoOunbHble CHENHAIbHBIE TEXHUYECKHE CPEICTBA U JIHIl C HApyIICHUAMH CIIyXa: CHCTeMa CBOOOIHOTO
3BYKOBOTO IIOJISI CO BCTPOEHHOH CcoBMecTHMOCThIO ¢ FM-ycrpolictBamu; paauokiaccel «Coner-PCM» ¢ mepenatdmkom,
3ayIIHBIM HMHAYKTOPOM W WHIYKIIMOHHOW TIeTNeW; cucreMa MH(MOPMAIMOHHAS A CIa0OCHBIIANX IepeHocHas «lcTok»
A2 co BCTPOCHHBIM IUIEEPOM — 3BYKOBBIM HH(OPMATOPOM; HOKYMEHT-KaMepa; IPOrpaMMHpYEMBIC CIyXOBBIC aImapaTsl
WH/IMBHUYaJIbHOTO IT0JIb30BaHHS.

3. AccuctuBHbIE HMH(OPMAIMOHHBIE TEXHOJOTHM: IPOrpaMMHOE OOECIICUCHHE HKPAaHHOIO NOCTYyHa C CHHTE30M
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pean NVDA; mporpaMMBI 3KpaHHOTO YBEJIHUYCHHS; IPOTPAMMBI PEUYEBOTO CHHTE3a JUIT KOMIBIOTEPOB U HOYTOYKOB;
IporpaMMBbl PEUeBOT0 CHHTE3a ATl MOOUIIBHBIX YCTPOICTB; SKpaHHAs KJIaBHATypa; SYKpaHHas JIyTa.

ITpu HeoOxXoanMocTH Ul OOYJAIOMIMXCS C HAPYIICHUSIMH 3pEHHS Ha pabOdMX MecTax Ul MPOBEICHUS IPAKTHUECKUX HIIH
7a00paTOPHBIX 3aHATHH YCTAHABIMBACTCS CIIENHANBHOE IPOrpaMMHOE obOecredeHrne (ImporpaMMa pedeBOH HaBHTAIHH
NVDA, peueBble CHHTE3aTOPEI, SKPAHHBIE JIYIIHI).

B yueOHble aymuropuu obecniednBaeTcsi OECIPENATCTBEHHBIH AOCTYN IUIsi OOY4JalONIMXCS WHBAINAOB M OOydarommxcs c
OTpaHWYCHHBIMH BO3MOKHOCTSIMH 3JI0POBBsl. B Kaxmoll ayguropuu, Tae OOy4aroTcsi MHBAIWABI U JIMIA C OTPAaHWYCHHBIMH
BO3MOXXHOCTSIMH  3/I0POBBS, IIPEAYCMAaTPUBAETCA COOTBETCTBYIONIEE KOIMYECTBO MECT I OOYJAIOMUXCI C YyIeTOM
HapyLeHUH UX 340pOBbsl.

Jlns ocBoeHMs MUCHUIIMHBI MHBAIHIAM M JIMLAM C OTPAHUYEHHBIMH BO3MOJKHOCTSAMH 30POBbSl MPENOCTABISAETCA AOCTYN K
MeYaTHBIM HCTOYHHWKAM, MMEIONIMMCS B HaydHOH OmbOnmoTeke Yenl'Y, ¢ MOMOIIBIO CHENHUATBHBIX TEXHUYECKHX CPEICTB;
JIOCTYH K 3JIEKTPOHHBIM MCTOYHHMKAM, IPEACTaBICHHBIM B ()OpME 3JIEKTPOHHOTO JOKyMEHTa B (hOHAE HAydHOH OHONMOTEKH
UYenl'Y umm 5neKTpOHHO-OMONMOTEUHBIX CHCTEMaX, C MOMOIIBIO CHEIMANbHBIX TEXHMYECKHMX M IIPOrPaMMHBIX CPEICTB
(pabouee MecTo U HE3pSUETO IOJIB30BATENS C MMPOTPAMMHBIM 00ECIIeYeHHEM 3KPaHHOTO JIOCTyHa ¢ cHHTe30M pedd NVDA,
pabodee MecTO ¢ KOMIBIOTEPHBIM poiuiepoM U kKiaBuatypoil Clevy ¢ OONBIIMMH KHOMKAMHU U C pa3ieisiomiell KIaBHIIH
HaKJIAIKOM).

Y4eOHO-METOIMYECKHE MAaTepHalbl Ul OOYJalOMXCs W3 4YWCIa WHBAJIMIOB M JHI] C OTPAaHHMYCHHBIMH BO3MOKHOCTAMHU
3II0POBBS MIPEAOCTABIAIOTCA B (popMax, aTallTHPOBAHHBIX K OTPAHNYCHUAM HX 340POBBS M BOCHPHATHSI HHPOPMAITHH:

Jlnist mvn ¢ HapyIIeHHSIMU 3PCHUSL:

- B Ie4aTHOH hopMe yBeNUUEHHBIM LIPUPTOM,

- B (hopMe IIEKTPOHHOTO JOKYMEHTA,

- B hopme aynuodaiina,

- B medaTHo# Gopme mpudrom Bpaiins.

Jlns i ¢ HapyLeHHsIMU ClTyXa:

- B Ile4aTHOH Gopme,

- B (hOpMe 3NIEKTPOHHOTO JOKYMEHTA.

Jlns muL ¢ HapyLIeHHSIMU OTIOPHO-/IBUTATENbHOTO anmapara:

- B Ie9aTHO dopme,

- B (hOpMe 3IIEKTPOHHOTO JOKYMEHTA,

- B hopme ayauodaiina.

JlaHHBII NTepeyeHb MOKeT ObITh KOHKPETU3HUPOBAH B 3aBUCUMOCTH OT KOHTHHI€HTa 00YJaIOMINXCS.

Jlns MHBANMMIOB W JIMIl C OTPAHWYECHHBIMH BO3MOJKHOCTSIMH 3JIOPOBBSI OCBOCHHE AWCHIUIUIMHBI MOKET OBITH YaCTHYHO WIIH
MOJTHOCTBIO OCYIIECTBICHO C HCIOJIb30BAHHEM AWCTAHIIMOHHBIX 0Opa3zoBarenmbHBIX TexHonorumi (Moodle, Adobe Connect
Pro u mp.).

B ocBocHMM OUCIMIUIMHBI WHBANWAAaMH W JIMIAMH C OTPAaHHYCHHBIMH BO3MOXHOCTSIMH 370POBBS  HCITOJB3YeTCS
WHIUBHIyanbHass paborta. Ilox wHAMBHOyanpHOW paboToif ToapasymeBaeTcs 1Be (OPMBI  B3aMMOJCHCTBHS C
mpenojaBaTeleM: HWHIWBUAyanbHash ydeOHas paboTa (KOHCYAbTAalMH), T.€. JAONOJHHUTENFHOE pa3bsiCHEHHE Y4eOHOTO
MaTepuana M YIIyOJeHHOE H3yd4eHHe MaTepuana ¢ TeMH OOydalomMMHCS, KOTOpPBIE B OSTOM 3aMHTEPECOBAaHbI, U
WHIVBHIyalbHas BOCIUTATeNbHAs pabora. VIHAWBHIyaTbHBIE KOHCYIBTAIIMHM HAIPABICHBl HA MHAWBHIYATH3alNI0 OOYdCHUS
U YCTaHOBJICHHIO BOCIIUTATEIHFHOTO KOHTaKTa MEXAY INpernojaBaTelieM M OOydJaromUMCcs HHBATHAOM WM OOydarommmcs ¢
OrpaHUYEHHBIMU BO3MOKHOCTSIMU 310POBBSI.

ITpn mpoBeneHHM NpoLEnypbl OLEHUBAHUS PE3YNBTATOB OOy4EHHs HHBANKMAOB U JHI[ C OTPaHUMYEHHBIMHU BO3MOXHOCTSIMHU
3I0POBBSl MO JUCIUIUIMHE OOECIICYMBACTCS BBINOJTHEHHE CIEAYIOMNX JONOTHHUTENBHBIX TPeOOBAaHHWI B 3aBHCHMOCTH OT
WHAVBUAYAIbHBIX 0COOCHHOCTEH, 00yJatomuxcs:

a) WMHCTPYKLHUS 10 TIOPSIKY IPOBENCHUS NPOLEAYphl OLCHUBAHWS IPENOCTABISiETC B HOCTYMHOH ¢opme (ycTHO, B
MICEMEHHOI hopMe, B TUCEMEHHOH (opme mpudTom bpaiins, ycTHO ¢ HCIIONB30BaHUEM YCIYT CYpIOIIePEBOTINKA);

6) nocrymHas (opma MpesoCcTaBICHUS 3aJaHUH OIEHOYHBIX CPEACTB (B IMeYaTHOH (opme, B medaTHOH (opMe yBETMIEHHBIM
mpudroM, B neyaTHol Gopme mpudrom bpaiins, B opMe dIEKTPOHHOTO TOKyMEHTa, 3aJaHus 3a4UTBHIBAIOTCS aCCHCTEHTOM,
3a[JaHus IPEAOCTABIIIOTCS C UCTIOIb30BaHUEM CYpIOTIEPEBOAA);

B) gocTynmHas ¢opMma MpedOoCTaBIeHUsS OTBETOB Ha 3a7aHus (MMCbMEHHO Ha Oymare, HabOp OTBETOB Ha KOMITBIOTEDE,
HMHChMEHHO mpudToM bpaiins, ¢ HCIONb30BaHUEM YCIIYT ACCUCTEHTA, YCTHO).

ITpu mpoBemeHHM NpoLENYpbl OLEHUBAHUS PE3YNbTATOB OOy4EHHS HHBANKMAOB U JHI[ C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU
3II0POBBS TIPEIYCMATPHUBACTCS HCIOIB30BAHNE TEXHHYECKHMX CPEACTB, HEOOXOMMMBIX MM B CBS3M C WX WHANBHIYaJIbHBIMHU
0COOCHHOCTSIMU. DTH CpPEACTBAa MOTYT OBITH mpemocraBieHbl YenlY wiam MOTYT HCIONIB30BaThCS COOCTBEHHBIC TEXHHYECKHE
cpernctBa. Ilpu HEoOXOAMMOCTM HHBAaIMIAAM U JIHMIAM C OTPAaHMYEHHBIMM BO3MOXHOCTSIMU 3JO0POBBSI INPENOCTABIIACTCS
JOIOJIHUTENBEHOE BpEeMs [UIsl MOATOTOBKM OTBETAa Ha 3a/laHusl, IPOLENypa OLECHWBAHHUSA PpE3YIbTaTOB OOYdEeHHS II0
JUCIIUIUIAHE MOXKET MPOBOANTHCS B HECKOJIBKO 3TAIOB.

IMpoBeneHne mpouexypsl OIEHHBAHHUS pPE3yIbTaTOB OOydeHHS WHBATUIOB U JHI[ C OTPAHUYEHHBIMH BO3MOXHOCTSIMU
3J0POBbsI JOIYCKAETCsI C UCTIOJIB30BaHHEM JHCTAHIIOHHBIX 00pa30BaTENbHBIX TEXHOIOTHIA.
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