ﬂ,OKyll‘IEHT noan 0/ 3N1eKTPOHHOIMIEIOBRHAYKI POCCUN
MH(DOpMaLLl/I B (DeﬂepanLHoe ToCyAapCTBEHHOC 6IOII)KCTHOC O6pa30BaTeHI:HO€

oU0qTacka 3 népbeBMH yUIpexIEeHHUE BBICLIEro 00pa3oBaHUs
TlomkhocTs: PeRToD «Hensbunckuii rocynapersennslii yausepcurer» (PI'BOY BO «Henl'V»)

fara 10&“%@&&59%83%6M9HHHHH "Xumudeckre 1 GU3HIeCKre CBOHCTBA HAHOMATEPUAIOBB" 110 HAIIPABIEHHIO

YHUKdnbHb APS TR et liRtiibHocTI) 04.05.01 "dyHIAMEHTAIBHAS 1 IPHKIAAHAS XUMUS" HATIPABIEHHOCTH (IPOQHIIIO) crp. 1
04¢19ed8bfb983b6cb77a4860b9a80pbakihtiédrds u Gupoprammueckas xumus GIBOY BO «UenlVy»

Pabouyas nporpamMma AMCUUIIMHBI (MOLYJIsA)™

XUMHUYECKUE U (I)I/I3I/IIICCKI/I€ CBOMCTBA HAaHOMATCpPUAJIOBB

HanpaBnenue moaroToBKu (CHGHI/IaHBHOCTB)

04.05.01 ®dyHgaMeHTAIbHAS U OIPUKIIATHAS XUMUSI

HamnpasnernHocts (mpoduiib)

Opranuyeckas u 6I/IOODFaHI/I‘ICCKaH XUMMUS

[IpucBanBaemas kBanuuKaiys (CTCIeHb)

XuMHK. [IpenogaBareibr XUMHAH.

dopma oOydeHUS

O4YHasi1

["on(s1) HAOOpa 2023

*Pabouas mporpamMma AUCUUIUIMHBI (MOAYJS) aJanTUPOBaHa JUIsl MHKIIFO3UBHOTO 00Y4YE€HUS UHBAIUIOB U
JIU1 C OTPAaHUYEHHBIMHU BO3MOKHOCTSIMU 3/10POBBS

Yemasa0unack 2023 .
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04.05.01 dynpamenTanbHasi M NPUKJIaAHass xumusa Oprannyeckasi 1 0MOOpPraHnyecKas
XUMHUSA

Xumuyeckue u pusnvecKue CBOMCTBA HAHOMATEPHAJIOB

2023 r.H.

ouyHasi gopma o0yueHust

[IpopekTrop no yuedHo# padore yTBepxacHO 24.04.2023  B.E. ®enopos

V4eHBIM COBETOM XHMHUYECKOIO (i)aKYJ'IbTeTa

[Iporokon 3aceqanus Ne 10 ot 20.04.2023

[Ipencenarens YueHoro coBera

XUMHUYECKOTO (paKynbTeTa COIJIaCOBaHO B. A. Bypmuctpos

3acenanuem Kadeapbl XUMHH TBEPAOIO0 TeJIa M HAHONIPOLIECCOB

[Iporokon 3acenanus Ne 9 ot 17.04.2023

3aBenyromuit kadeapoi COINIACOBAHO E.A. bemag

ABTOp (COCTaBUTEIb) B. A. bypmucrtpos

Crpykrypa paGodeil mporpamMMbl COOTBeTCTBYeT Npuka3dy pexkropa ®I'bOY BO
«Ueal'V» ot «13» anpeas 2021 r. Ne 247-1



MHMHOBPHAYKU POCCHUN
\)} DenepanbHOE TOCYIAPCTBEHHOE OIOPKETHOE 00pa30BaTeIbHOE
@ YUpEKAEHHUE BBICIIEro 00pa30BaHuUs

«Hensbuuckmit rocympaperBeHnslil yausepcure» (PI'BOY BO «Henl V)

Pa6ovast mporpamma TUCIMILUTHHEL " XUMUYecKie U (U3NIEeCKHe CBOHCTBA HAHOMATEPHAIOBB" 10 HAIPaBICHUIO
noarotoBkH (cnenpansHocty) 04.05.01 "OynpameHTanbHAS U MPUKIIafHAS XUMUS' HAIIPaBICHHOCTH (IPOQIIIO) cTp. 2
Opranndeckas u 6noopranndeckast xumust @I'bOY BO «Henl Y»

Copepxkanue

1. Ilenu ocBOEGHMS AUCITUTLIIUHBI

2. Mecto nuciuiuingel B ctpykType OIIOII

3. Komnerenuuu odyyatonierocs, GopMupyemMbie B pe3ybTaTe OCBOCHUS TUCUUIIITUHBI
(Momymst)

4. O6beM AUCIUTUTUHBI (MOJTYJIS)

5. CtpykTypa u cojiepKaHue AUCHMUIUTAHBI (MOYJIs)

6. @OHJT OLIECHOYHBIX CPE/ICTB

6.1. IlepedyeHn BUIOB OIIEHOYHBIX CPEJCTB

6.2. TunoBbie KOHTPOJIHHBIC 3aJJaHUS M MHBIC MaTEPHUAIBI JJISl TEKYIIIEH aTTeCTalNu
6.3. TunoBbIe KOHTPOJILHBIC BOMPOCHI U 3aJIaHKS JJIsl TPOMEKYTOUHOU aTTeCTaIlluu

6.4. Kputepuu olieHUBaHUs

7. YueOHO-MeToAnYeCcKOe U HH(POPMAIIMOHHOE 00ECTICUCHHE TUCITUTIIIMHBI (MOTYJIS)
7.1. PekomeniyeMas auteparypa

7.2. Ilepeyens pecypcoB HHGOPMAIIMOHHO-TEIEKOMMYHHKAaIIMOHHOM ceTH "MHTepHeT"
7.3. Ilepeuennb nHPOPMAIIMOHHBIX TEXHOJIOTUN

8. MaTepuanbHO-TeXHUYECKOE 00ecTieueHrne TUCITUTUTHHBI (MOJTYIIS)

9. Meroaunueckue ykazaHus 1Uisi 00y4aroIIUXCsl IO OCBOEHUIO TUCUHUIIITUHBI (MOIYJIs)
10. CrienranbHble YCIOBHUS OCBOCHMSI TUCIUILTUHBI 00yYaIOIIUMHUCS C MHBAJIUTHOCTBIO U
OTPaHUYEHHBIMH BO3MOXHOCTSIMH 30POBbS

© ®I'bOY BO «Yenl'V»




MHMHOBPHAYKU POCCHUN
\)} DenepanbHOE TOCYIAPCTBEHHOE OIOPKETHOE 00pa30BaTeIbHOE
@ YUpEKAEHHUE BBICIIEro 00pa30BaHuUs

«Hensbuuckmit rocympaperBeHnslil yausepcure» (PI'BOY BO «Henl V)

Pabovast mporpamma TUCHUILUTHHEL " XUMUYecKie U (U3MYEeCKHe CBOHCTBA HAHOMATEPHAJIOBB' TI0 HANIPABICHHIO
noarotoBkH (cnenpansHocty) 04.05.01 "OynpameHTanbHAS U MPUKIIafHAS XUMUS' HAIIPaBICHHOCTH (IPOQIIIO) cTp. 3
Opranndeckas u 6noopranndeckast xumust @I'bOY BO «Henl Y»

1. IEJIM OCBOEHMUS AN CITUITIJIMHBI

LICJ'IL}O JAUCHUIUINHBI SBJIACTCA: U3YICHHUEC CTPOCHUS U CBOMCTB HaHOMAaTCpHUaJioB (HM)), U UX IPAKTUICCKOI'O UCIIOJIb30BaHU.

PCSyJ'ILTaTLI O6y‘{eHI/I$I IO JUCHUIUIMHE HAalIPaBJICHBI HA JOCTHKCHHUC MHANKATOpA:

OIIK-1-1. 3naer CYHIECCTBYIOINUEC METOAUKN CUHTE3a U aHAJIN3a BEIICCTB U MAaTCPUATIOB

3agaumn:

- OCBOCHHE TEOPETHYCCKHUX IPECTABICHUI O CTPYKTYpe U (HH3UKO-XUMUYECKUX cBoiicTBax HM;

- U3Yy4CHHUC IIOBCACHUS HM B SJICKTPUICCKOM U MAarHUTHOM I10JIC;

- 3HaKOMCTBO C MeTo1aMH uccienoBanus HM;

- n3y4eHue crnocodos noiayuenus HM;

- IpakTH4eckoe npumenenue HM.

2. MECTO JUCIHMIUIMHBI B CTPYKTYPE OIIOII

IMuxn (paznen) OITOIT: b1.B.1.10

2.1 TpeGoBaHus K NIpeABAPHUTEILHON MOATOTOBKe 00y4al01Lerocs:

I/I36paHHI)Ie TJIaBbl HAHOXUMUU

KOMHL}OTepHLIC TCXHOJIOI'MU B O6paSOBaHI/II/I 1 HaYKC

Hayunsrit cemunap

OCHOBBI TEXHOJIOTHIT OKCHUJHBIX MaTCpHUaioB

2.2 I[l/lCl.ll/ll'lJ'll/lHLl U IPAKTHKH, 1JIsI KOTOPBIX OCBOCHHE JAHHOM THCUMILTHHBI (MOZly.]'lfl) HEO00X0UMO KaK npeamecTsyromiee:

[Ipennumniomnas npakTHuka

3. KOMIIETEHIIUY OBYYAIOIETOCSI, ®°OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCLATIIMHBI
(MOJYJIST)

YK-1: CniocoGeH ocyniecTBIsITh KPUTHYECKHI AaHAJIM3 MPOGJIEMHBIX CUTYAIIii HA OCHOBE CHCTEMHOI0 MOIX0/1a,
BbIPAa0aThIBATH CTPATETMIO AeiicTBHIl

3HaTh:

YMmerh:

Buaagern:

IK-1: CnocodeH miaHupoBaTh padoTy U BLIOGUPATH a/IEKBATHbIE METO/IbI PEeLIEHUSI HAYYHO-HCCJIE0BATEILCKUX 3214 B
BbLIOpaHHOM 00J1aCTH XMMHH, XUMUYECKOH TEXHOJIOTHH WM CMEKHBIX C XHMHeil HAyK

3HaTh:

YMmerhb:

Buaagern:

B pe3yabTare 0CBOCHUS TUCHUIIJIMHBI 06yqammnﬁm JOJIKCH

3.1|3uaTn:

3.1.1|OcHoBBI HanboJIEE aKTYaIbHBIX HAMIPABICHUH B MATEPUAJIOBEICHUN U UCCIICOBAHHI B COBPEMEHHOMN TEOPETHYECKON U
9KCIIEPUMEHTAIBHON XUMHUH TBEPJOTO TeNa;

3.1.2|OcHOBBI XMMHUYECKUX SKCIIEPUMEHTOB U METOJIOB CHHTE3a MaTEPHAIIOB;

3.1.3]OCHOBBI XMIMHH MaTEPHAIIOB U (PU3UKO-XMUMHUUECKHUX METOJIOB UCCIICIOBAHNSI.

3.2|YMeTh:

3.2.1|B npodeccHOHANBHON NeATeNbHOCTH ()OPMUPOBATE MPEACTABICHHS O CHCTeME (YHIaMEHTaIbHBIX XUMHIECKIX
MOHATHI U METOTOJOTHYECKIX ACIIEKTOB XMMHHU TBEPOTO TENA;

3.2.2|mpuMeHATh (QYHKIIHOHATBHBIC MATEPHANBl B HAHOCTPYKTYPHBIX TEXHOIOTHAX.

3.3|Baagersn:

© ®I'bOY BO «Yenl'V»
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MUHOBPHAYKHM POCCUN

@enepanbHOE rocyJapcTBEHHOE OIOKETHOE 00pa30BaTeIbHOE
YUpEKAEHHUE BBICIIEro 00pa30BaHuUs

«Hensbuuckmit rocympaperBeHnslil yausepcure» (PI'BOY BO «Henl V)

Pabovast mporpamma TUCIMIUTHNHEL " XUMUYecKue U (U3NYECKHe CBOHCTBA HAHOMATEPHAIOBB" TI0 HAIIPABICHHUIO
noarotoBkH (cnenupansHocty) 04.05.01 "OynpameHTanbHAS U MPUKIIafHAS XUMUS' HAIIPaBICHHOCTH (IPOQIIIO)

Opranndeckas u 6noopranndeckas xumust ®I'bOY BO «Henl Y»

cTp. 4

3.3.1|HaBBIKaMH HCCIIEIOBAHNA B chepe CHHTE3a HOBBIX MATEPHAIIOB;

3.3.2|crocobamu ucciaenoBaHuil CTPYKTYPHI , COCTaBa M (HHU3UKO-XUMHUUECKHUX CBOMCTB MaTEepHAIOB.

4. OBbEM JUCLUILIUHBI (MOY.JIS)

OOwas TpyJoemMKoCTb

33ET

Yacos o yueOHOMYy 1utany : 108

B TOM YHCJIC :

ayITUTOPHBIC 3aHSTHS
camocTosiTeNbHas pabora : 8,4
9acoB Ha KOHTPOJIb
KOHTaKkTHas pabora: 63,6

HKP: 0

36

Buzpl KOHTpOIsL B ceMecTpax:

54 9K3aMeHbI 9

5. CTPYKTYPA U COJIEPKAHUE JUCHUAILIMHBI (MOLY.JIS)

Kon

HaumeHoBaHMe pa3/iesioB U TeM /BU/L 3aHATHS/ Cemectp | Yacos

[ Kvpe

Jlutepatypa

Pasneu 1. BBegenue B HAHOTEXHOJIOTHIO

1.1 Knaccugukanus nHanomarepuanon. Pazmepnsbie s dextsl. OcobeHHOCTH 9 4

CTpOeHHsI HaHoYacTHII . /JIex/

JI1.1J12.1
010523335495

1.2 Knaccugukanus nHanomarepuano. Pazmephsbie agpdexrer. OcobeHHOCTH 9 4

crpoeHus HaHodacTHil . /TIp/

JI1.1J12.1
01052333495

1.3 Knaccugukanus nHanomarepuanon. Pazmepnsbie 3¢ dextsl. OcobeHHOCTH 9 20

cTpoeHust HaHodacTwHll . /Cp/

JI1.1J12.1
01052333495

1.4 Bsenenue B Hanorexnosoruto /MKP/ 9 2,7

JI1.1J12.1

Paznen 2. OnTuyeckue 3JIEKTPOHHbIE CBOHCTBA HAHOCHUCTEM.

2.1 JlMarHocTuka CTpyKTypbl HAHOMAaTepHalioB. [lIa3MeHHBIN pEe30HAHC. 9 8

/JIex/

IMonynpoBoaHUKOBBIC HAaHOYACTHUIIBI. KBaHTOpaB3MEpHBIN 3(PpdeKT.
PasmepHocTh (hOTOHHBIX KpUCTaIIOB. OCHOBBI TEOPUH (DOTOHHBIX KPUCTAILJIOB!
OJTHOMEPHBIH cityuail. Metozp! hopMupoBaHus GOTOHHBIX KpUCTAILIOB. Onanbl
Kak ma0JI0H /yist co3aanus GoToHHBIX KpucTayuioB. [Ipupoansie u
CHHTeTHYecKue onasl. Kpucramnmmueckas cTpyKTypa CHHTETHUECKUX OMAajIoB.

JI1.1J12.1
010523334095

2.2 Juarnoctrka CTpyKTypbl HaHOMaTepuanoB. [lma3MeHHBIN pe3oHaHC. 9 2

Mp/

IMonynpoBoaHUKOBBIC HAHOYACTHUIIBI. KBaHTOpaB3MEpHBIN 3(PdeKT.
PasmepHOCTD POTOHHBIX KprCTAILIOB. OCHOBBI TEOPUH (POTOHHBIX KPUCTAILIOB:
OJTHOMEPHBIH ciyuail. Metop! (hopMupoBaHus (OTOHHBIX KpUCTAIIOB. Omaibl
Kak a0JI0H 415t co3AaHusl POTOHHBIX KprcTawioB. [Ipupoansie u
CHHTETHYecKue onaiyel. Kpucrammmaeckas CTpyKTypa CHHTETHUECKUX OMajIoB.

JI1.1J12.1
0152333495

2.3 JluarHocTuka CTpyKTypbl HaHOMaTepuaioB. llna3MeHHBIN pe3oHaHC. 9 16,8

/Cp/

IonynpoBoaHUKOBBIC HaHOYACTHUIIBI. KBaHTOpaB3MepHBIN 3P deKT.
Pa3zmepHOCTD POTOHHBIX KprCTAIIOB. OCHOBBI TEOPUH (POTOHHBIX KPUCTAILIOB:
OJTHOMEPHBIH ciyuail. MeTto b1 (hopMupOBaHUs (OTOHHBIX KPHCTAIIOB. Omaibl
KaK mabJIoH A1t co3AaHus POTOHHBIX KpHcTauioB. [Ipuponusie u
CHHTETHYecKue onaybl. Kpucrammmaeckas CTpyKTypa CHHTETHUECKUX OIajIoB.

JI1.1J12.1
0103023335455

2.4 Onruueckue U HIEKTPOHHbIE cBoiicTBa HaHocucTeM /KP/ 9 2

JI1.1J12.1

Pa3znen 3. MarHuTHbBIE CBOMCTBA HAHOCHCTEM.

3.1 JomeHHas cTpyKTypa (peppOMarHUTHBIX MaTepUaoB. DHEPTUsl MAarHUTHON 9 8

aHM30TPONUH. AHH30TPONHS (HOPMBI. AHN3OTPOIHS MEXaHHIECKOTO
HanpspkeHust. OOMeHHas aHn30Tponys. [lepeMarHiaUBaHIe OHOJOMEHHBIX
gactun. KorepeHTHOE BpalieHHe MArHUTHBIX MOMEHTOB. /JIex/

JI1.1J12.1
010323335435

© ®I'bOY BO «Yenl'V»
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MUHOBPHAYKHM POCCUN

denepanbHOE rocyJapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE
YUpEKAEHHUE BBICIIEro 00pa30BaHuUs

«Hensbuuckmit rocympaperBeHnslil yausepcure» (PI'BOY BO «Henl V)

Pabouas nporpamMmma JUCHUILUINHBI "XuMu4eckue u CbI/I3I/I‘{eCKI/Ie CBOIICTBA HaHOMaTepI/IaJ'IOBB" T10 HAIIpaBJICHUIO

noarotoBkH (cnenupansHocty) 04.05.01 "dynnamenTanpHas U MPUKIafHAS XUMUAS' HAIIPABIEHHOCTH (TIPOGHITIO) cTp. 5
Opranndeckas u 6noopranndeckas xumust ®I'bOY BO «Henl Y»

32 JloMeHHas CTPYKTypa (heppOMarHUTHBIX MaTEPHAIOB. DHEPIHs MATHUTHON 2 JI1.1J12.1
QHM30TPONUH. AHH30TPONHS (HOPMBI. AHU3OTPOITHSI MEXaHHYECKOTO 0132333435
HanpsbkeHust. OOMeHHas aHn3oTponus. [lepeMarHH4MBaHuEe OTHOJOMEHHBIX
gactun. KorepeHTHOE BpalieHHe MarHUTHBIX MOMEHTOB. /T1p/

33 JloMeHHas CTPYKTypa (heppOMarHUTHBIX MaTEPHAIOB. DHEPIHs MATHUTHON 10 JI1.1J12.1
QHM30TPONUH. AHH30TPONHS (HOPMBI. AHH3OTPOIHS MEXaHHIECKOI 0 0132333435
HanpsbkeHust. OOMeHHas aHn3oTponus. [lepeMarHiInBaHue OTHOJOMEHHBIX
yactull. KorepeHTHOE BpallleHne MarHUTHBIX MOMEHTOB. /Cp/

34 MarnutHsle cBoiicTBa HaHocucTeM /MIKP/ 1,5 JI1.1J12.1
Paznen 4. MexaHndeckue cBOWCTBA HAHOCHCTEM.

4.1 3akon Xomna-Ilerya. CtpykTypa Mex3epeHHbIX TpaHull. JledekTo! B 8 JI1.1J12.1
HaHOCTPYKTYPUPOBAHHBIX MaTepuasax. BiausHue rpaHull pa3zena Ha 0132333435
MEXaHHYECKUE CBOHCTBA HAHOKPHCTAIIMYECKUX HAHOMATEPHAIIOB. YIIpyrue
CBOIiCTBa. BrIcokoTeMMepaTypHas mon3y4ects. MoaenupoBaHue 3epeH U
MEX3EpPEHHBIX IPaHMI] IIPU HAarpyxeHuu. /JIex/

4.2 3akon Xomna-Ilerya. CtpykTypa Mex3epeHHbIX Tpanull. JledekTol B 4 JIT.1J12.1
HAHOCTPYKTYPUPOBAaHHbIX MaTepualax. BnusHue rpanui pasnena Ha 0132333435
MEXaHHYECKUE CBONHCTBA HAHOKPUCTAJUIMYECKUX HAHOMATEpHAIOB. YIIpyrue
CBOIicTBa. BrIcokoTeMMepaTypHas mon3y4ects. MoJenupoBaHue 3epeH U
MEXK3EPeHHBIX I'PaHHI] P Harpyxenuu. /I1p/

4.3 3akon Xomna-Ilerya. CTpykTypa Mex3epeHHbIX Tpanull. JledekTol B 10 JI1.1J12.1
HAaHOCTPYKTYPUPOBaHHBIX MaTepuaiax. BiusHue rpanuil pasziena Ha D192 33 34 35
MEXaHMYEeCKUE CBOMCTBA HAHOKPHCTAJUIMYECKUX HAHOMATEpUaloB. YIIpyrue
cBoiicTBa. BeicokoTemnepaTypHas nonzydectb. MoaenupoBaHue 3epeH u
MEK3EpPEHHBIX TPaHuUI] Py HarpyxeHuu. /Cp/

44 Mexanndeckue cBoricTBa HanocucreM /MKP/ 1,5 JI1.1J12.1
Pazpen S. IlppuMeHeHne HAaHOMATEpPUAJIOB

5.1 Hanomexann3Mel 1 HaHOYCTpOWCTBA 6 JI1.1J12.1
HuskoremnepaTypHble TOIUTUBHBIE SJIEMEHTBI. 215233 34 35
®epputoBbie HaHOUYACTHUIBI /JIek/

5.2 Hanomexanu3Mel 1 HaHOYCTpOWCTBA 4 JI1.1J12.1
HuskoremnepaTypHble TOIUTUBHBIE SJIEMEHTHI. 2103203352405
®epputoBbie HaHO4YacTHUIBI /TIp/

5.3 Hanomexanu3Mel 1 HaHOYCTpPOWCTBA 10 JI1.1J12.1
HuzkoremneparypHbie TOMITUBHBIE JIEMEHTHI. 2103202354035
®deppuroBbie HanouyacTuisl /Cp/

5.4 ITpumenenue Hanomarepuason /MKP/ 1,5 JI1.1J12.1

6. ®OHJ] OLEHOYHBIX CPEJCTB

6.1. IlepeueHb BU/I0B OLIEHOYHBIX CPEJICTB

[pumepHBIe BOPOCHI 1151 KOJUIOKBHYMOB
Bonpocsr mis sx3amena

6.2. TunoBble KOHTPOJIbHbIC 3aJaHUsl H UHbI¢ MaTepUaJIbl /IS TeKleIeﬁ aTTeCTaluun

[TPumepHBIE BOIIPOCH TSI KOJUIOKBUYMOB:
1.Knaccuduxkanms HaHomarepuanos. Pazmepubie 3¢ dexrsl. Duzndeckue cBoiicTBa HaHOMaTepraaoB. COpOIMOHHBIC U XUMHUECKHE
cBolicTBa HaHOMaTepuanoB. [losBIIeHNEe HAHOTEXHOIOT UH.

2.0c0o0eHHOCTH CTPpOCHUSI HaHOUYAaCTHIL. [10/1X0O/IbI «CBEPXY BHHU3» U «CHU3Y BBEPX».
3 .IlomynpoBOgHIKOBEIE HAHOUACTHIEL. KBaHTOpaB3MEpHBIH Y(dEKT.
4.0ntuueckue 1 31eKTPOHHBIE CBOMCTBA HaHOCUCTEM. 111a3MOHHBII pe3oHaHC.
5.Mertons! popMupoBaHUS (HOTOHHBIX KpHCTa/LIOB. OTas! Kak MaOIoH T co3aaHus (POTOHHBIX KPHCTAIIIOB. [IpuponHble n
CHHTETHYEeCKHe orainbl. Kpucramimdeckast CTpyKTypa CHHTETHIECKHX OIaJIOB.
6.CorHeuHBIe 3JIeMEHTHI Ha OCHOBE CCHCHOMITM3UPOBAHHBIX MINPOKO30HHBIX OTYNPOoBOTHUKOB. [IprHImm neficteus CCO. dortoaHox
Ha OCHOBE HAHOCTPYKTYPHPOBAHHOTO JHOKCHA TUTAHA.

© ®I'bOY BO «Henl'V»




MHMHOBPHAYKU POCCHUN
\v @enepanbHOE rocyJapcTBEHHOE OIOKETHOE 00pa30BaTeIbHOE
@ YUpEKAEHHUE BBICIIEro 00pa30BaHuUs

«Hensbuuckmit rocympaperBeHnslil yausepcure» (PI'BOY BO «Henl V)

Pa6ovast mporpamMma TUCIMIUTHHEL " XUMUYecKre U (U3NIEeCKHe CBOHCTBA HAHOMATEPHAIOBB" TI0 HAIIPABICHUIO
noarotoBkH (cnenpansHoctH) 04.05.01 "OynpameHTanbHAS U MPHUKIIafHAS XUMUS' HAIIPaBICHHOCTH (IPOQHIIIO) cTp. 6
Opranndeckas u 6noopranndeckas xumust @I'bOY BO «Henl Y»

7.MaruutHble CBOMCTBA HaHOCHUCTEM JlOMEHHas CTPYKTypa ()eppOMArHUTHBIX MATePUAIOB. MarHUTOUAICKTPHKH.

8. DHeprusi MarHUTHOM aHN30TpONuH. AHU30TpoIHs HopMbl. [lepeMarHHYMBaHUE OJJHOMOMEHHBIX YacTull. KorepeHTHOE BpaleHue
MAarHUTHBIX MOMEHTOB.

9.IlpocThie (MOHOMETAIUTHYECKHE) HAHOYACTHIBI. DeppUTOBbIC HAHOYACTHUIIBI. MaTepHaibl ¢ KOMOMHUPOBAHHBIMH HATOJTHUT SIISTMH.
HanovacTHIisl Ha yIbTPaTUCIEPCHBIX HOCHTENSX. [IOrTIOTHTENH AIEKTPOMArHUTHBIX BOJTH HA OCHOBE HAHOKOMITO3UTOB.
10.MarHuTHbIC ¥ PaHONOTIIOMIAOIINE MATEIUICOICPKANINE HAHOKOMITO3HTHI.

11.MexaHn4eckne CBOWCTBAa HAHOUACTHII. BIUsiHUE TpaHUIl pa3jiena Ha MEXaHHYEeCKUE CBONCTBA HAHOKPUCTATITHISCKIX
HaHOMATEPUATIOB. YTIPyrue CBOWCTBA. BhIcOKOTEMIIepaTypHas MON3y4ecTh

12.Coopka HaHOYACTHUI] U HAaHOHUTEH. CHITbI, 00YCIIOBIICHHBIE KATUIUIAPHBIME SBICHUAMH. J[MCTIEpCHOHHBIC B3aMOICHCTBUSL.
COopxka mof neiictBueM cuit ciBuroBoro Tedenusi. Coopka B asekrpuueckom nose. KoBaneHTHO-cBA3aHHas cOopka. COopka B
rpaBUTAIMOHHOM Tole. TemratHas coopka. J[pyrue MeTosl H3rOTOBICHHS MUKPOOOBEKTOB

13.JIurorpadus. doronurorpadus. dotomurorpadus ¢ Ga3oBbIM CABUTOM. DICKTPOHHO-TydeBas JIUTOrpadus. PeHTreHOBCKast
surorpadus. Jlutorpadus ¢ UConb30BaHUEM CHOKYCHPOBAHHOTO HOHHOTO My4ka. JIutorpadus Ha HEHTpaTbHBIX aTOMHBIX ITyYKaX.
HanoMaHUTYJISAIMY ¥ HAHOMUTOrpadusl.

14.HanoMaTepualisl 1jIs AIbTEPHATUBHOM dHepreTHku. HU3koTeMIiepaTypHbie TOIUTUBHBIC JJIEMEHTHI. [IpOTOHITPOBOIAIINE
MeMOpaHBbI A5 TOTUTMBHBIX JIEMEHTOB. [ HOpUIHBIC TIPOTOHPOBOISIIIE MEMOPAHBI.

15.HaHoMaTepuralisl ¢ HOHHOM TPOBOIMMOCTBIO. BITHsiHIE TUCTIEPCHOCTH COSANHEHHS HA X HOHHYIO TIPOBOAUMOCTD. MIOHHast
MIPOBOUMOCTh MEMOpaHHBIX MaTepraioB. HaHoMaTepuasl CoO CMEIIaHHOW KUCIOPOI-HOHHOMN U 3JIEKTPOHHOMN MPOBOAUMOCTHIO.
16.T'ubpuIHBIC KOMITO3UIIMOHHBIE MATEPHANIbI C TOOABKAMH HaHOYACTHIL. [ToTMMEpHbIE HAHOKOMITO3UTHI, HATIOTHEHHbIE
YIIIEPOAHBIMU HAHOTPYOKAMH.

17.Hanoanextponrka. KBaHTOBbIE KOMITBIOTEPBI. MOJIEKY/IspHAs 2JIEKTPOHMKA. MaTepHabl 11 GHOHAHOTEXHOIOTHH.

6.3. TunoBbIe KOHTPOJbHbIC BOIIPOCHI U 3aJaHUsA AJIsA l'lpOMe)KyTO‘lHOﬁ aTTreCTanumu

Bonpocsr qist sx3amena

1. Knnaccudukanus HaHOMaTepHasos.

2. PasmepHsbie 3 eKThI.

3. OcoOeHHOCTH CTPOEHHSI HAHOYACTHIL .

4. lnarHocTUKa CTPYKTYpbl HAaHOMaTepHaioB. [lma3MOHHBIH pe3oHaHC.

5. IonynpoBoHUKOBBIC HAHOYACTHIIBI. KBaHTOpaB3MEpHBIi AP QEKT.

6. PasmepHOCTh ()OTOHHBIX KpUCTaIOB. OCHOBBI TEOPHH ()OTOHHBIX KPUCTAIIIOB: OJTHOMEPHBIN CITyJaid.

7. Meroap! GopMupoBaHUs GOTOHHBIX KPHCTAILIOB.

8. Onanbl Kak mabIoH I CO37aHUsl POTOHHBIX KPHCTAILIOB.

9. IlpuponHsie U CHHTETUYECKHE OMaIbI.

10. Kpucraminueckasi CTpyKTypa CHHTETUIECKUX OIaJioB.

11. 3akon Xomna-Ilerya. CTpyKTypa MeK3epEHHBIX TPAHHUII.

12. JleekThl B HAHOCTPYKTYPHPOBAHHBIX MaTepHaax.

13. Baustaue rpaHul] pa3/iesia Ha MeXaHMueCKre CBOMCTBa HAHOKPUCTAJUITMUECKUX HAHOMATEPHAJIOB.

14. Ynpyrue cBoiicTBa. BeicokoremmneparypHas moia3y4ecTs.

15. MoaenvpoBaHue 3epeH U MEXK3EPEHHBIX TPAHUI] IPY HATPYKEHUHU. YECKUX OIajIOoB.

16. HanomexaHHM3MBI U HAHOYCTPOMCTBAa. MHUKpO- 1 HAHOTPHOOJIOTHS.

17. HanomexaHnka U ©3HOC MaTEPHAIIOB.

18. TIpeoOpazoBaHKEe SHEPTHH.

19. DnexTpocTaTHYECKUE, MATHUTHBIE, TIbE30JIEKTPHUECKHE, TEIUIOBbIE, THAPABINYECKUE aKTIOATOPEI.

20. Coopka HaHOYACTHUI] U HAHOHUTEH. CHITbI, 00YCIIOBIICHHBIC KATMIUISIPHBIMU SIBJICHUSIMH.

21. JIutorpadus. ®oronurorpadusi.

22. PentrenoBckas nutorpadus. Jlurorpadus ¢ ucnonb3oBanreM cOKYCHPOBAHHOTO HOHHOTO MTy4Ka.

23. HaHoMaHMITYJISIMU ¥ HAaHOJIUTOrpadus.

24. HanomaTepuaisl AJisl albTEPHATUBHON dHepreTuk. HuzkoremmnepaTypHbie TOIUTUBHBIE JIEMEHTEHI.

25. TIpOoTOHIPOBOASAIIME MEMOPAHBI JIJISl TOTUIMBHBIX 3J1eMEHTOB. [ MOpUIHBIC IPOTOHIIPOBOAIINE MEMOPaHBI.
26. HanomaTepunansl ¢ HOHHON MPOBOIUMOCTEIO. BIusiHIEe TUCTIEPCHOCTH COSAMHEHUS Ha UX HOHHYIO POBOAMMOCTb.
27. VloHHasi MpOBOUMOCTh MEMOPaHHBIX MaTEPHAJIOB.

28. Hanomatepuaisl cO CMEMIaHHOW KUCIOPOI-UOHHOU U NIEKTPOHHON MTPOBOANMOCTHIO.

29. I'mbpuaHbIe KOMITO3UIOHHBIE MaTePHAIBI ¢ JOOaBKaMH HaHOYACTHIL. [loMMepHbIe HAHOKOMITO3HTHI, HATIOJTHEHHBIE
YIJIEpOTHBIMUA HAHOTPYOKaMH.

30. Haroanextponnka. KBaHTOBEIE KOMIBIOTEPEI. MONIEKyIsIpHAS AJIEKTPOHUKA. MaTtepuais! 11 OHOHAaHOTEXHOIOTHIA.

6.4. Kpurepun oneHuBaHus

IIpoBepka kauecTBa yCBOEGHMs 3HAHUN CTYICHTOB 110 AucuuIuinHe dusuueckue cBoHCTBa HAHOMATEPUAJIOB OCYILECTBISIETCS
CIIEAYIOMNM 00pa30oM: TeKYIIHi KOHTPOIb — MIChbMEHHAsE KOHTPOJIbHAS paboTa 0 pa3/erny JISKIMOHHOTO Kypca,
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TBOpYECKas peepaTHBHAs padboTa.

HWrtoroBas aTrecTalys KauecTBa YCBOCHHUSI 3HAHMIT 3aBEPIIACTCS IK3aAMEHOM, Ha KOTOPOM Yy CTYJCHTOB MPOBEPSIETCS YCBOCHHE
TEOPETUUYECKHUX 3HAHUN U yMEHUE MX IIPUMEHSTH B MPAKTHIECKOM ACSTEILHOCTH.

K sk3ameny no aucuumuinae «Pu3ndecKre CBOHCTBA HAHOMATEPHAIIOB) JOIYCKAIOTCSI CTY/ICHTBI OCBOMBIIIHE BCE Pa3/IeIibl
JUCLIUTITAHBL.

Kpurepuem ycrerHocTn 0CBOeHHUsI y4eOHOro MaTepHala siBISIeTCS SKCIEPTHAS OL[CHKA NPEIoJaBaTelIs, yIUTHIBAIOLIAs PErYJIIPHOCTD
MOCELICHHUsI 0053aTENbHBIX YUCOHbIX 3aHITHH, 3HAHUH TEOPETUUECKOr0 pasziesa IporpaMmel .

HWrorosas arrecraiysi KauecTBa yCBOCHHS 3HAHHI 3aBEPIIACTCS KOHTPOJIBHOW paboTOl Ml TMChbMEHHON pabOTOH, T/ie OLEHUBAIOTCS:
a) XapakTep COJepKaHHs OTBETA: TOYHOCTb, TOJHOTA, MIIYOHHA, MEXIIPSAMETHOCTD;

0) KOMIIETEHTHOCTb B KOHIICNITYaIBbHBIX M HCCIIEJOBATENbCKUX MaTepHaliaX M CIIOCOOBI HX MPHUBJICYCHNUS B OTBETE;

B) BJIaJICHUE KYJIbTYPO IIMCbMEHHOTO OTBETA: JIOTHYHOCTD, KPATKOCTh, 0000IIEHHOCTD, ONEPATUBHOCTD, CBSI3b TEOPUH C IPAKTHKOM,
HaJn4ure COOCTBEHHOW MMO3HIHH;

I') CAMOCTOSTEIBHOCTh OTBETA M OTPa)kKeHHe B HEM COOCTBEHHO# MPOMECCHOHATBHO — JIMYHOCTHON MO3HIIHH.

B COOTBETCTBHY € 3THMU KPUTEPHSAMHU OTBET CTY/ICHTA OLIEHHUBAETCS CIICAYIOIMM 00pa3oM:

«OTIMYHO» - CTYICHT MIYOOKO M MOJHO BIAJIEET COepKaHUEM yueOHOro MaTepralia i MOHATHIHBIM alapaToM; yMEeT CBS3bIBATH
TEOPHUIO C MPAKTUKOMN, WLTIOCTPHPOBATH pUMEpaMu, (GakTaMu, JaHHBIMH HAYIHBIX HCCIIEAOBAHUI; OCYIIECTBIISIET MEKIIPEIMETHbIE
CBSI3H, MIPEIOKEHHS, BHIBOJIBI; YMEET 0GOCHOBBIBATH CBOU CYXKACHHS U MPO(PECCHOHATBHO-THIHOCTHYIO O3HIUIO [0 U3JIaraeMoMy
Bompocy. Brajeer npakTHueckuMH HaBbIKAMH, IEPEHOCHT 3HAHHS HA CUTYallHH B )KU3HU U ObITY. OTBET HOCHT CAMOCTOSITEIIbHBIH
XapakTep WU AOMYLIEHHbIE OUIMOKH MCTIPABIISIOTCS CTYICHTOM IOCIIE AOMOIHUTENbHBIX BOMIPOCOB MPEIO1aBaTelIs.

«XopoIo» - CTyAEHT BIIaJeeT CofiepKanneM y4eOHOro MaTeprata i MOHATHHHBIM allllapaTtoM; YMEET CBSI3bIBATh TEOPHIO C
MPaKTHKOM, HILTFOCTPUPOBATH MPUMEpaMH, (pakTaMu, TAHHBIMH HayYHBIX HCCIIENOBAHMIT; yMeeT 000CHOBBIBATH CBOU CYXKICHHS O
H3J71araeMOMy BOIIPOCY.

«Y IOBIICTBOPHUTBENIBHOY - CTYICHT 3HACT COACPIKAHNUE Y4eOHOr0 MaTepHaa, yMeeT CBI3bIBATE TEOPHIO C MPAKTUKOM,
WUTIOCTPUPOBATH IIPUMEpaMH, (paKkTaMu, JAaHHBIMH HayqHBIX HCCIICNOBAHHIA; yMeeT 000CHOBBIBATH CBOH CYXKICHMUS 110 H3JIaracMoMy
BOIIPOCY.

«He ymoBICTBOPUTEIBEHOY - CTYACHT UMEET Pa3pO3HEHHBIE, OECCHCTEMHBIC 3HAHMS; HE YMEET BBIACIATH INIABHOE H BTOPOCTEIICHHOE.
JlomyckaeT OUIMOKH B ONPEACTCHHH IIOHATHH, (POPMYIHPOBKE TEOPETHICCKUX MOIOKCHNM, HCKAXKAIOIIMX HX CMBICIT; HE
OPHEHTHUPYETCS B IPOrPaMMHO-METOANYECKUX, HCCICN0BATEILCKUX MaTepHaax, OeCopsiIOYHO U HEYBEPEHHO H3JIaraeT MaTepual;
HE yMEET COCIUHATh TEOPETHYECKOE MOJI0KEHHE C TIPAKTHKOMH.

7. YYHEBHO-METOJNYECKOE H HH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIS)

7.1. PexomeHnayeMas qutepatypa

7.1.1. OcHoBHas JuTepaTypa

ABTOpBI, COCTaBUTENH 3arnaBue WznatensctBO, Ton| Pecypc
JI1.1 |Bapeibun A. A., OU3UKO-XMMHS HAHOYACTHL], HAHOMATEPHAJIOB U HAHOCTPYKTYP: KpacHosipck : 9BC
Baxtuna B. A., yueOHOe rocodue Cubupckmii
Tomunun B. U., (https://biblioclub.ru/index.php?page=book &id=229593) (dhenepanbHbIit
Tomunmaa H. I1. YHUBEPCUTET
(CDY), 2011
7.1.2. [lononHUTEILHAS TUTEPATypa
ABTOpEI, COCTaBUTENH 3ariaBue WznatensctBO, Ton| Pecypc
JI2.1 |Bonkor I'. M. OO0beMHbIC HAaHOMATEpHUAIIbl: YueOHOE TTOCOOHE /1S BY30B Mocksa: KnoPyec,
2011

7.2. Ilepeuens pecypcoB HHGOPMALMOHHO-TEIeKOMMYHUKAIIUOHHOH ceTu "UHTepHeT"

D1 |HaumonanbHas 3iekTponHas oubnmuoreka (HOB) [DnekTpoHHbIi pecypc] : 00beJMHEHHBIH 3IeKTPOHHBII KaTanor OHI0B
poccuiickux
oubnuorexk : caiit. — URL: http://H306.po.

92 [eLIBRARY.RU [DnektponHblii pecypc] : anekTpoHHas oubianoreka / Hayu. anekrpon. 6-ka. — URL:
http://elibrary.ru/defaultx.asp.

33  |Znanium.com [DneKTpOHHBIH pecypc] : 3neKTpoHHO-0nOMHoTeyHas cucreMa (ObC) / HayqHo-m31aTenbCKuil EHTp
NHO®OPA-M. — URL: http://znanium.com/.

34 [FOpaiit [D1eKTpoHHBIH pecypc] : aneKTporHo-0ndmoTedHas cucrteMa (ObC) / m3parenscrBo FOpaiit. — URL:
https://biblio-online.ru
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35 |Jlanb [DneKTpoHHBIN pecype] : aneKTpoHHO-O0nbnoTedHas cuctema (OBC) / m3natenscrBo Jlanb. — URL:
http://e.lanbook.com/.

7.3 IlepeyeHb HH(POPMALMOHHBIX TEXHOJIOT Ui

7.3.1 IIporpammHoe obecnieyeHue

LMS Moodle

MS Office365

Adobe Reader

7.3.2 IlpodeccuonaibLHbIe 0a3bl AAHHBIX U HH)OPMALUOHHO-CIIPABOYHbIE CHCTEMbI

1. Hayunas snekrponnas 6ndmoreka eLIBRARY.RU (https:/elibrary.ru/defaultx.asp?) eLIBRARY.RU : HaydHas anekTpoHHas
6ubnuoreka : caifit. — Mocksa, 2000 — . — URL: https://elibrary.ru. — PexxuM noctymna: i 3aperucTpup. nons3obareneid. — Tekcr :
3JIEKTPOHHBI.

2. HanonanpHas snektponHas ouodiuoreka (HIOB) (https://rusneb.ru/) HannonanbHas snextponHas 6ubnuoreka (HOB) :
00beIMHEHHBIH 3JICKTPOHHBIN KaTasior (OHIOB poccHiickux 6uommoTek : caiit. — URL: http://H30.p¢. — Peskum noctyna: u3
YUTAJIBHBIX 3a10B O01Onuorexy Yenl'V. — TekcT : 37eKTPOHHBII.

3. Ilpesunentckas 6ubimnotreka (https://www.prlib.ru/) Ilpesnnentckas Gubinoreka : SIEKTPOHHAs HALMOHAIIbHAs OHOIMOTeKa © CaiiT /
OT'BY Tlpesunéurckas 6udbmuoréka nmenu b. H. Enbitna. — Canktllerepoypr, 2009 — . — URL: https://www.prlib.ru/. — Tekcr :
3JIEKTPOHHBIN.

4. Web of Science (https://apps.webofknowledge.com) Web of Science : mynsTunucuuuinHapHas pegeparuBHas 0a3a JaHHbBIX /
kommnanust Thomson Reuters. — Pexxum nocryna: st 3apeructpup. nonszobareneid Yenl'Y. — TeKCT : 2JIeKTpOHHBIN.

5. Scopus (https://www.scopus.com) Scopus : pedpepatuBHas 6a3a nanubix / Elsevier BV. — URL: http://www.scopus.com/. — 3. aHri.
— Pesxxum noctyma: s 3apeructpup. nonb3oBateneid YenlY. — TeKCT : 3neKTpOHHBIH.

6. DyeKTpOHHBIN KaTanor Hay4Hoi oubnnorexu Yenl'yY [DnekrpoHHbIi pecypc] : 6a3a ganubix / Yenso. roc. yH-T. — Yensaouuck, 1992.

8. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUTIJIMHBI (MOAY JIS)

1.YueOnas ayauTopus IJisl IPOBEACHHUS 3aHITHI JICKIIMOHHOTO TUIIA:

OcHOBHOE 000py/IOBaHHUE:!

KonnvectBo nocanounbix mect — 50, yueOHas mebenb, MynbTuMeaniinblii [Ipoexrop EPSONEB-X41, skpaH ¢ 3JIeKTpOIpUBOIOM
Lumen, aktiBHas akyctuueckas cucrema, Microlabsolo-6¢, [TIK INTEL E 2140 ®OPMO3A MOHUWTOP TFT 17"Acer 1716 Fs
(700;1.5ms, 1280x1024), KommbroTep uist paboT ¢ ACTOBBIMU M aHAIMTHYECKUME ITporpammamMu Monutop TFT17"LGL1718S.

VYueOHO-HAIISIIHBIC TTOCOOHS:

MynbTuMenuitHas npe3eHranus, Tadnuna Meneneesa.

IporpammuoOe obecneyeHue:

MSWindowsXPProfessionalSP2 mst BY30B. JIutienzuu 6eccpounsie, ['oc. Korntpakt Ne 300 ot 08.10.2008 r., MSOffice 2007.
JIuniensun 6eccpounsie. JInnensus Ne 44664774 ot 09.04.2008r., TIO «AntuBupyc Kacnepckoroy JIunen3nonnsiii 1oropop Ne
1013/K-2773 ot 11.12.2017r.

2.Y4eOHas ayauTopHsi JUis IPOBECHHUS 3aHITHI CEMUHAPCKOro Tuma: ays. 212.

OcHOBHOE 000py/IOBaHHUE:!

KonnuecTBo mocanounsix Mect — 44, yueOHas MeOerb, miasMenHsiii Tenesu3op LG S0PV350 50", Hoyroyk iRUPatriot 707 coreWin8 —
MIEPEHOCHOI, aKyCTHYECKasl CHCTEMA.

VueOHO-HarmsaaHbIe T0CO0us:

MynsTUMenritHas Ipe3eHTaIusl.

Iporpammuoe obecneyeHue:

MSOffice 2010 Pro. (Ne iumenzun: 48780632. JlnnensnonHoe cornamenne Open License 68753219ZZE1307. data ¢ 11.07.2011.),
PSPP (cBob6oxHOe porpammHoe obecniedenue, muuer3nst GNUGPL).

3.OMeIIeHHe [Tl CAMOCTOSTENTBHON PaOOThI:

3.1 Yuranbnsiii 3a1 Ne 1

OcHOBHOE 000pyI0BaHHE:
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KonnuectBo nocagounbix MecT — 50, 5 epcoHaIbHBIX KOMIBIOTEPOB € IMOAKIIOYEHUEM B ceTh «/IHTepHET», HeOrpaHUYEHHBIH JOCTYI
k OBbC u B]l, yueOHas MmeOeib, KOHIUIIMOHED.

IporpammHoOe obecriedeHue:

MicrosoftWindows 10 Pro. (JIunensuu 6eccpounsie. lorosop Ne AD-223/28/18), MicrosoftOffice 2016 Pro(JIutiensuu 6eccpodHsie.
Jorosop Ne AD-223/28/18), KoncynwranT [Lntoc (Cormnamienue o corpymaudectse Ne 31 ot 20.05.2003 ¢ perroHanbHbIM
MH(POPMALOHHBIM IIEHTPOM  00IIEPOCCHIICKOI CeTH pacnpocTpaHeHust paBoBoii nupopmanun), [10 «Autusupyc Kacnepckoro»
(JImuensnonnsrit norosop Ne 1013/K-2773 ot 11.12.2017 1.).

3.2 UudopmaronHo-0ubuorpaduueckuit oTaen

OcHOBHOE 000py/IOBaHNE:

KonnyectBo nmocaiouHeix Mect — 24, yueOHasi MeOeb, 7 EpCOHAIBHBIX KOMITBIOTEPOB C MOAKIIOUEHNUEM B ceThb «VIHTepHETY,
HeorpaHuyeHHbIN noctyn kK ObC u BJ1.

IporpamMHOeObeceueHuE:

Microsoft Windows Professional 7 Russian Academic OPEN No Level (CBT(OAOLEHTP) 18.02.10. Homepnuuensun 46536280),
Microsoft Windows Professional 7 Russian Academic OPEN No Level ([Jorosop Ne AD-61/10), Microsoft Office Professional Plus
2010 Russian Academic OPEN 1 License No Level (JloroBopNe AD-23/12, nomepauuensuu 60411804), Koncynsrantllnoc
(Cornamenneocorpyaanuectse Ne 31 or 20.05.2003
CperuoHaIbHBIMIH(OPMaIMOHHBIMIIEHTpOMOOIIEpOoCcCHiCKOiiceTupacpocTpaneHusanpasosoitnapopmaruu) HOb (Jorosop Ne
101/H26/2810 ot 20.02.2018), ITO «AntuBupycKacnepckoroy» (JIunensuonnsiiigoroop Ne 1013/K-2773 or 11.12.2017 r.)

Jnist peanuzanuy JUCHUILIHHBL UCTIONB3YIOTCS yueOHbIC ayIMTOPHHU JJIS IPOBEICHUS 3aHATHI JICKIIMOHHOT'O THIIA, 3aHATHHA
CEeMHMHAPCKOT0 THUIA, TPYNIOBBIX U MHAUBUIYaJIbHBIX KOHCYJIBTALMH, TEKYLIEr0 KOHTPOIISI U IPOMEKYTOUHON aTTECTalliy, a TAKKe
IIOMELIEHHS sl CAMOCTOATEIbHON paboTHI.

Y4eOHble ayAUTOPUH YKOMIUIEKTOBAHBI CIICHUATIN3UPOBAHHON MEOEIbI0 M TEXHUYECKHUMHU CPEICTBAMK 00y4YeHHs (IEPEUHCITUTB ).

JUs1st IpoBeICHNUS 3aHATHIA JIEKIIMOHHOIO THITA MPE/JIaratoTcsi HAOOPBI IEMOHCTPALIIOHHOTO 000PYIOBaHUS M y4€OHO- HATJISIHBIX
ocoOuii (1IeMOHCTpaIMOHHBIH HaOop aToMoB, Tabiuia MeHeneeBa, Tabluia paCTBOPUMOCTH, IIEKTPOXUMUIECKHN s
HaNPSHKCHUS] METAJUIOB)

[Tomerienus i CaMOCTOATEIBHONW pabOThl 00YYAIOILIMXCS OCHAIICHBI KOMITBFOTEPHOM TEXHUKOW C MOJKIFOYCHHEM K CETH
"NutepHet" M 00ecneyeHneM JOCTyIa B 3JEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeIbHYIO CPEly YHUBEPCUTETA

9. METOAMYECKHE YKA3AHMUA VIS OBYYAIOIIUXCSA IO OCBOEHUIO JUCIUIIIUHBI (MOAYJISA)

Oco0oe 3HaueHHE NMEET HATMYHUE y BBHITYCKHHKOB HAaBBIKOB M YMEHHUI CaMOCTOSITENIFHO MOTY4aTh 3HAHUS U3 Pa3InYHbIX HCTOYHHKOB
nH}oOpMaLNH, CHCTEeMaTH3UPOBATh U AaHAIM3UPOBATh MOMyIeHHYI0 HH(opMario. PopMUpOBaHHUE TAKOTO YMEHHS IPOHCXOAUT B
TEUeHHE BCETO Mepruoa 00yueH s uepe3 MOAr0TOBKY K 1a00paToOpHbIM, CEMUHAPCKUM, IPAKTUIECKUM 3aHATHAM. [Ipu aTOM
caMoCTOsITeNbHAs paboTa CTy/IeHTa UTPAET BAXKHYIO POJIb B XOJI€ BCEro yueOHOro nponecca. [Ipu n3ydeHnH AMCUUIUTHHBI OCHOBHYIO
JIOJTFO OTBOJIMMOT'O HAa CAMOCTOSITEIbHYIO pab0Ty BpEMEHH 3aHUMAET paboTa ¢ KOHCIIEKTOM JICKIIUH, y4eOHUKaMH, y4eOHBIMHU
MOCOOMSMH ¥ METOOMIECKUMH YKa3aHUSMU. A TIOTOMY CTYIEHTaM HE0OXOIUMO ONTHMAIIFHO HCIIONB30BaTh BPEMEHS, OTBEICHHOE Ha
CaMOCTOSITEIIbHYIO padoTy.

Lenecoobpa3HO MOCBAIIATE JI0 MOTy4Yaca B ICHb H3yYCHHIO KOHCIIEKTa JIEKIIUH B TOT JK€ ACHB I10CIIE JIEKLIUH 1 32 ACHb IIepe]l JIeKIUEH.
Teopernueckuii MaTepral U3ydaTh B TEUEHUE HEZENHU 0 2 4acOB, a TOTOBUTHCS K MPAKTUIECKOMY 3aHSITHIO 10 AUCHUTUIMHE A0 1.5
4acoB.

Jns TydInero ¥ MOJMHOTO YCBOGHUS MaTepuaia y4eOHOM AUCIUTUIMHBI PEKOMEHIYETCs HCTIOb30BaTh METOANIECKHIE YKA3aHHs 1
MaTepHaJIbl TI0 YUeOHOM JUCIUILTHHE, TEKCTHI JICKIIUI, a TAKXKE AJIEKTPOHHBIC peCypChl, uMerolnuecs B cucreme ObC, noctyn k
KOTOPBIM 00ecredeH B YHTATBHBIX 3aJlax YHUBEpcUTeTa. TeopeTHIeCKHid MaTepral Kypca CTAHOBHTCS O0Jiee TIOHATHBIM, €CITH
JOMOTHUTENBHO CTYIEHTOM M3Y4JaloTCsl KHUTH, YIE€OHUKH 10 JaHHOW y4eOHo! mucuumuinHe. [1oe3H0 Neoabp30BaTh HECKOIBKO
y4eOHHKOB, PEKOMEHIOBAaHHBIX TPETIOIaBATENEM.

[pu n3ydeHnn XUMHYIECKUX TUCHUIUIMH HACTOSATETHHO PEKOMEHTYETCsl «HE 3ay4nBaTh) MaTepHal, a JOOUTHCS MAaKCUMAJIbHOTO
MIOHMMAHUS H3y4aeMOi TeMbI JUCIHUIUIMHEL. [Ipy N3ydeHnn TeopeTHYECKOro MaTeprana Heo0OX0ANMO MHOTOKPATHO MUCATh Ha
YepHOBUKE (GOPMYITBI, peakiy 1 rpaduKy 1O MOTHOTO MX 3alIOMUHAHHS.

B cnydae mpuMeHeHuUs pu 00 yYSHUH AW CIUTUTHHBI 2JIEKTPOHHOT'O OOYYEeHUs, TUCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOT i
obmIeHne 00yJaromuXcs ¥ IPENoIaBaTeNs OCYIIECTBISCTCS B PeXKUME PealbHOTO BpeMEHH (OHJIaifH-TeKInH (BeOUHAPHI), YaThl,
BUJICO-KOH(EPEHIUH U JIp.) WK OTJIOKEHHOTO BPEMEeHH (CHCTeMa TUCTaHIOoHHOro o0yderns Moodle, MS Office365, dhopymsr,
JJIEKTPOHHAS MTOYTa H Jp.).

Bonbiryro yacts BpeMeHH 00yJaronIrecs CaMOCTOSTENFHO paboTaroT ¢ y4eOHO-MEeTOIMYeCKUMU MaTeprataMi. CTyIeHThl HMEIOT
BO3MOXKHOCTh KOHCYJIBTUPOBATHCS C TIPETIOaBaTeNIeM 110 BCEM BOIPOCaM, BO3HHUKAIOIIAM B XOJIe CAMOCTOSTEIFHOIN PadOThI
MOCPENICTBOM JIEKTPOHHOH MOYTHI, COUAIBHBIX CETEH U T.11.
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Hoctyn obydaromierocst K yueOHBIM pECypcaM B PEXHUME OTIOKEHHOTO BPEMEHHU, CAMOCTOSITENIBHOM pabOThI OCYIIECTBILIETCS Yepe3
cetb MIHTEpHET B yTOOHOM ISl HETO MECTE, BPEMEHH H TeMIIE.

I1pu 0Oy4eHuy AL ¢ OTPaHUYEHHBIME BO3MOKHOCTSIMH 310POBBsSI 3JIEKTPOHHOE 00Y4YEHNE, AUCTAaHIIMOHHBIE 00pa30BaTeIbHBIC
TEXHOJIOTHH MPEyCMAaTPHBAIOT BO3MOKHOCTE IpHEMa-Tiepeadsl HH(OPMAIMH B TOCTYITHBIX I HUX (opMax.

Peann3anyst AUCIMIUIMHEI C IPUMEHEHHEM JIEKTPOHHOr0 00y4YeHHs, AUCTAaHIIMOHHBIX 00pa30BaTeNbHEIX TeXHOIOrni (naiee — 90,
JOT) ocymiectBisiercst Ha ocHoBaHUU «llomoXxeHUs 0 peanu3aluy OCHOBHBIX U JIOIOJHUTENBHBIX 00pa30BaTEeIbHbIX IPOrPaMM C
HPUMEHEHHEM 3JICKTPOHHOI0 00y4eHHUS U JUCTAHIIOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHI B (hefepabHOM rocy1apCTBEHHOM
010/PKETHOM 00pa30BaTEIbHOM YUPEXICHUH BBICILIEr0 00pa3oBaHus «UensOuHCKUN rocyapcTBEHHbII yHUBEpCUTETY, «llomoxenus
0 TIOpsIIKE 3aueTa 00YJaroUMUCS 10 OCHOBHEIM MPO(ECCHOHAIBHEIM 00pa30BaTeNBEHBIM IIPOrpaMMaM BEICIIETO 00pa30BaHUs B
OI'BOY BO «Henl'Y» pe3ynbTaToB OCBOSHHS B OpraHU3ALUSIX, OCYILECTBIISIOIINX 00Pa30BaTENbHYIO JEATEIbHOCTb, yIEOHBIX
IIPEAMETOB, KYPCOB, TUCLUUILUIUH (MOAYJIel ), IPAKTUK, JOIOIHUTEIBHBIX 00pa30BaTeNbHBIX IPOrpaMM» IIOCPEICTBOM IEKTPOHHOI
nH(popManoHHO-00pa3oBatensHoH cpensl PI'EOY BO «Yenl Vy. B HckmounTenbHBIX ciIydasix (hopc-Maxop ¥ T.I1.) IpH
peanuzanuy o0pa3oBaTenbHON NesTenbHocTd ¢ npuMeneHreM D0, IOT MoryT npUMeHITh KOMIIOHEHTBI, HE BXO/IINE B IepEUeHb
3NEKTPOHHON MH(OPMALIMOHHO- 00pa30BaTENbHOM CPEIbI.

10. CIIEIIMAJIBHBIE YCJIOBUS OCBOEHUA TUCHUIIJIMHBI OBYYAIOIIMMHUCSA C HUHBAJIMJHOCTBIO 1
OI'PAHMYEHHBIMHA BO3MOKHOCTAMM 310POBbA

OcBoeHHE TUCIUIUIMHBI HHBATHIAMHU U JIMIIAMH C OFPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3[I0POBbSI OCYII[ECTBIISETCS C UCMOIb30BAHUEM
CHEIHATbHBIX TEXHUIECKUX CPENICTB U TOJI0 HH()OPMAIMOHHBIX TEXHOIOTHIMA, PEI0CTABISIEMBIX PECYpCHBIM yIeOHO-METOANYSCKUM
LIEHTPOM 110 00Y4EHHIO WHBAJIUIOB U JIUI] C OTPAaHMYEHHBIMHA BO3MOKHOCTSIMH 3710poBbs Yenl'Y 1o 3anpocy oby4aromerocs.

1. MoOusbHBIE CrIeMANbHBIE TEXHUUECKHE CPEICTBA VISl JIUL C HAPYLISHUSIMHU 3PEHHSL: IIOPTATUBHBINA KOMIIBIOTEP C BBOZOM/BBIBOJIOM
mpudTom bpaiins ¢ cuaresaropom peun «ElBraile-W14J G2»; HOyTOyKH ¢ porpaMMHO# 3kpaHHOro noctyna NVDA; anekTpoHHbIe
YBEIUYUTENH I yAAJIEHHOT0 IPOCMOTPa; BUICOYBEINUUTENHU TOPTATUBHBIE; TU(IIOMIeep; LU(POBbIC TUKTOD OHBIL.

2. MobOunbHBIE CreIUaNbHble TEXHUUECKHE CPEACTBA AJS JIMI C HApYLICHUSIMH CIyXa: CHCTeMa CBOOOIHOrO 3BYKOBOIO IIOJSI CO
BCTPOCHHOW coBMecTUMOCThio ¢ FM-yctporictBamu; panuokiaccel «CoHeT-PCM» ¢ mepenaTdukoM, 3ayliHBIM HHAYKTOPOM U
WHAYKIIMOHHOM TeTiel; cucreMa WHPOpMalMOHHas [uisi ciabocnplmanux nepeHocHas «McTok» A2 co BCTPOCHHBIM ILIEEPOM —
3BYKOBBIM HH()OPMATOPOM; JOKYMEHT-KaMepa; porpaMMHUPyeMbIe CITyXOBBbIE alNapaThl MHAUBUIYaJIbHOIO OJIb30BaHHUI.

3. AccucriBHble MH()OpPMAIIMOHHBIE TEXHOJOTMH: IMPOrpaMMHOE OOecreueHHe SKPaHHOrO JIOCTyna ¢ CHHTe30M pedun NVDA;
IIPOrpaMMBbl SKPAaHHOTO YBEIHUYEHUS; IPOTPaMMBI PEIEBOr0 CUHTE3a I KOMIBIOTEPOB U HOYTOYKOB; IPOrPaMMBbI PEUEBOTr0 CHHTE3a
JUTS MOOMJIBHBIX YCTPOMCTB; SKpaHHasl KJIABUATYypa; SKpaHHas JyTa.

IIpu HeoOxomuMmocTH 11l OOYHYAIOIIMXCS C HApYyLMIEHHSAMH 3peHHs Ha pabodyMx MecTax Uil HPOBEACHMS NPAKTUYECKUX HIH
J1a00pATOPHBIX 3aHATHI YCTAHABJIMBACTCS CICIMAIBHOE IMpOrpaMMHOE obecriedeHue (mporpamma peueBoil HaBuranud NVDA,
peyeBble CUHTE3aTOPbI, SKPAHHbIE JIYIIBI).

B yueOnbie aymuropuu oOecrieunBaeTcs OCCIPENATCTBEHHBIM TOCTYN JUIsi OOY4YalolIMXCs WHBAIMAOB W O0YYaIOIIUXCS C
OrpaHWYEHHBIMH BO3MOXKHOCTSMH 370pOBbA. B Kkaxmoll aymuropuu, rae oO0y4aloTCs HMHBAJIMABI M JIMIA C OrPaHHYEHHBIMH
BO3MOYKHOCTSIMH 37I0POBBSI, IPETyCMAaTPUBAETCS COOTBETCTBYIOIEE KOIMUYECTBO MECT Uil OOYUarOLIMXCsl C YyUETOM HapyLIeHUH nx
3710pPOBBSI.

Jns ocBOSHUS TUCUUILIMHBI HHBAIHUAAM U JIUIAM C OrpaHHYEHHBIMH BO3MOYKHOCTSIMHU 3[J0POBbS TPEAOCTABIISETCS JOCTYII K IEYaTHBIM
HCTOYHUKAM, UMEIOLINMCS B HaydHOH onbmroreke Yenl Y, ¢ moMOLIbIo CrieHaIbHBIX TEXHUYECKUX CPEICTB; TOCTYI K SIEKTPOHHBIM
WCTOYHUKAM, TPEACTABICHHBIM B (OpPME DJJIEKTPOHHOrO [OKyMeHTa B ¢oHae HayuyHod Oubnamoreku Yenl'Y wmm
JJIEKTPOHHO-ONOIMOTEUHBIX CHCTEMaX, C IOMOLIBIO CIENUANbHBIX TEXHUYECKHX M IIPOrPaMMHBIX CpEACTB (pabouee MeCTO s
HE3psiYero TMONb30BaTENsl C MPOrpaMMHBIM OOCCIIEYCHHEM SKpPaHHOrO AOCTyma ¢ cuHTe3oM peun NVDA, paboyee mecto ¢
KOMITBIOTEPHBIM POJUIEPOM M Ki1aBuaTypoit Clevy ¢ 60ibIIMMK KHOMKAMH M C Pa3ZeisFOIIei KIaBUILIN HAKIIAIKON ).
Y4eOHO-MEeTOIMUECKE MaTepHANbl Ul 00YYaIOIIUXCs U3 YMCIla MHBAIUIOB U JIMI] C OrPAHHYEHHBIMH BO3MOXKHOCTSIMHU 310POBBS
MIPEIOCTABIISIIOTCS B hOpMax, alaTHPOBAHHBIX K OTPAHUYEHHUSIM UX 3I0POBBS U BOCTIPUATHS HH(OPMAIIHH:

Jns avn ¢ HapyIeHUsIMU 3pSHUST:

- B IIeyaTHOM (hopMe YBEITHUEHHBIM HIPUPTOM,

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA,

- B hopme ayauodaiina,

- B eyaTHOM opme mpudTom bpaiins.

Jns avn ¢ HapyIeHusIMH ciryXa:

- B redaTHOH (opme,

- B ()OpMe DIIEKTPOHHOTO TOKYMEHTA.
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JUi1st TUI ¢ HapyIICHUSIME OIIOPHO-ABUTATEIILHOTO alllapara:

- B TIeYaTHOU popme,

- B (hopMe 3IIEKTPOHHOTO TOKYMEHTa,

- B popme aynanodaiina.

JlaHHEBII epedeHb MOKET OBITH KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHI'CHTA 00YYalOIINXCs.

JU71st MHBAJIMIOB M JIUII C OTPAaHHYEHHBIMH BO3MOXXHOCTSIMHU 3/I0POBbSI OCBOCHUE AUCIUILUIHEI MOXKET OBITh YACTUYHO WIIH TIOJTHOCTBIO
OCYILECTBIICHO C HCIIOIb30BAaHUEM MCTAHIMOHHBIX 00pa3oBaTenbHBIX TexHonoruid (Moodle, Adobe Connect Pro u mip.).

B 0CBOCHWM NHCHMIDIMHEI MHBAJIHAAMA U JIMIAMH C OTPAaHWYCHHBIMH BOSMOXKHOCTSIMH 3JI0POBBSI HCIIONB3YETCS WHIWBHIYaJIbHAS
pabora. Ilon mHIMBHOyanbHOH paboToil moxpasymeBaercs ABe (DOPMBI B3aMMOACHCTBHS C IIpEroJaBaTeNieM: HWHIMBUIyaJIbHAS
yuyeOHasi pabora (KOHCYIbTALUNU), T.€. AOMOIHUTEIBHOE pa3bsCHEHUE ydeOHOro MaTepuana U yriayOJeHHOe U3ydeHue MaTepuana ¢
TeMH OOYYaIOIIMMUCS, KOTOPHIC B OTOM 3aWHTEPECOBAHBI, M WHAMBHAyalbHas BOCIUTATENbHas padora. VHIMBHIyaJlbHBIC
KOHCY/IbTAalliM HAaIIPABJICHB! HA MHANBHAYATH3ALHI0 00YICHNUS U YCTAaHOBJICHHIO BOCIIUTATEIBFHOTO KOHTAKTa MEX 1Y IPeIoiaBaTeeM
1 00y4JaroIIMMCs] HHBUTHJIOM HJIH 00 YYaIOIIMMCS C OrPAaHHICHHBIMHA BO3MOYKHOCTSIMH 3/{0POBBSL.

Ipu mpoBeIeHNH POLIEAYPHI OLICHHUBAHHMS PE3yIIbTATOB 00YICHUS HMHBAIMIIOB H JIUI[ C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMH 3JIOPOBBSI 110
JIMCIMIUIAHE O00ECIEUMBACTCS BBIIONHEHHUE CICAYIOIINX MOMONHUTEIBHBIX TPEOOBaHMH B 3aBHCHMOCTH OT WHIMBHIYaJTbHBIX
0oco0eHHOCTeH, 00yUyaronuxcs:

a) MHCTPYKIMS MO TOPSIKY MPOBEICHUS MPOLEAYPHl OLCHUBAHMS MPEIOCTAaBIICTCS B JOCTYIHOI (opme (YCTHO, B MUCEMEHHOM
¢dopme, B nucbMeHHo# (opme mpudToM bpaiiiis, yCTHO ¢ HCIOIB30BAHUEM YCIYT CYpAOIEPEBOAUHKA);

0) moctymHas QopMa NpeIoCTaBICHHS 3aJaHHN OICHOYHBIX CpeICTB (B IeyaTHOH (opMe, B me4aTHOH (hopMe yBEIMYCHHBIM
mpudToM, B eyatHolt hopme mpudrom bpaiiis, B popMe 3JeKTPOHHOT0 TOKYMEHTA, 3aJaHUs 324U THIBAIOTCS aCCHCTCHTOM, 3aIaHUs
IIPEIOCTABIISIOTCS C UCTIONb30BaHUEM CYPJOIEPEBOIA);

B) JocTymHasi (opMa MPEIOCTABICHUS OTBETOB Ha 3aJaHus (IIMCBMEHHO Ha Oymare, HAOOp OTBETOB Ha KOMIIBIOTEpE, MHUCHMEHHO
mpudrom Bpaiiis, ¢ HcHoNb30BaHUEM YCIYT aCCUCTEHTa, YCTHO).

Ipu npoBeeHNH MPOLEAYPHI OLEHHUBAHUSA PE3yNbTaTOB 00YUYEHHs MHBAIUJIOB U JIUIl C OTPAHHYEHHBIMU BO3MOKHOCTSIMU 37I0POBbBS
MpeIyCMaTPUBAETCs HCIOMb30BaHHE TEXHHUECKUX CPEJICTB, HEOOXOIUMBIX UM B CBA3HU C UX MHIMBUIYaTbHBIMU OCOOEHHOCTAMHU. DTH
CpencTBa MOTyT OBITh NpeocTaBieHs! Yenl Y i MOryT HCHONB30BaThCA COOCTBEHHBIE TEXHUUECKUE cpercTBa. [Ipu HeobxoquMocTH
MHBAJIUJAM U JIULIAM C OTPaHHYEHHBIMH BO3MOKHOCTSIMH 3710pPOBbsI IIPEI0CTaBIISETCS JOMONHUTETBHOE BPEMsI ISl TOATOTOBKU OTBETA
Ha 3a/1aHusl, IPOLEeypa OLEHUBAHUS PE3yNbTaTOB 00YUEHHS 110 JUCLUILINHE MOXKET IIPOBOAUTHCS B HECKOIBKO 3TAlOB.

IpoBenenre mpouexypbl OLIEHUBAHHS PE3yNbTaTOB OOydeHMS WHBAIUIOB M JIMI[ C OTPAHHYEHHBIMH BO3MOXKHOCTSIMH 3I0POBbS
JOITyCKaeTcsl ¢ UCTIONb30BaHUEM JUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH.
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