[lokyMeHT noan 0/ 31eKTPOHHOIMIAIOBRHA YK POCCUU
MHd)opMauwW' DenepaibHOE rocyJapCTBEHHOE OIOKETHOE 00pa3oBaTeIbHOE

oMo{Tacka anepbeny YUPEXACHUE BBICIIET0 00pa3oBaHUs
TomkbiocTe: PekTop «Yenabunckuit rocynapcrsennslii yausepcuret» (PI'BOY BO «Uenl V)

Hara 10ﬂ”“C%ﬂx(}%%éh}ﬁéﬂ%nmmm "du3KUYecKe CBOMCTBA HAHOMATEPHANOB" TI0 HAMPABJIEHHUIO TIOATOTOBKH
YHUKNbrié iR ) 04103,01 "®yHIaMeHTaIbHES U IPUKIagHas XUMUA" HanpasiaeHHoCTH (nmpoduimo) Opranunyeckas u ctp. 1

04c19ed8bfb98f3b6cb77a486b9a8788b8 3 26kadpranupieckas xumust PI'EOY BO «Uenl'V»

Pabouasi nporpaMMa JUCUUILIMHBI (MOAYJIs1)*
Pu3nyecKre CBOMCTBA HAHOMATEPUAIIOB

HamnpagiieHnre noiroToBKH (CeuaIibHOCTD)

04.05.01 ®yamaMeHTAILHAS M IIPUKJIATHAS XUMUASI

Hampasnennocts (mpousib)

Oprasnueckas ¥ OMOOpraHnYecKas XUMUSI

[IpucBanBaemas kBanudukaius (CTereHb)

XumHuK. [Ipernonasarens XuMnu.

dopma o0ydeHus

OuHAsg

I'on(s1) HaGopa 2025

*Pabouast mporpaMma TUCIUTLIAHBI (MOAYJIS) aaTHPOBAHA JIsl HHKIIO3UBHOTO OOYYEeHHS MHBAIUIIOB U
JIMII C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBBSI

Yemas0unack 2025 T.

© ®T'BOY BO «Uenl'V»



04.05.01/ Opranuyeckasi 1 Omooprannyeckasi xumusi/ @yHaaMeHTATbHASI U MPUKJIATHAT XUMUSsT/
du3uyecKue cBoiicTBa HaHOMAaTepuaaoB/ 2025 rox nadopa/ ounas opma o0ydeHust

IIpopekTop mo ydeOHoi padboTe yTBepKAcHO 24.02.25 A.A. CanamaToB
YueHBIM COBETOM XUMHUYECKOTO (haKyIbTeTa

IIpotokon 3acenanus Ne 6 ot 14.02.2025

IIpencenarens YueHoro copera

XHUMHUYECKOTO (aKyIbTeTa COTJIaCOBAHO B. A. Bypmuctpos
3acenanunem kadeapbl XMMUH TBEPAOI0 TeJIa H HAHOMPOLIECCOB

IIpotokon 3acemanus Ne 6 or 31.01.2025

3aBeaytomuii kadeapoi COIJIaCOBAHO E.A. benas

ABTOp (COCTaBUTEIIb) E.O. MakapkuHna

CTpykrypa padoueii mporpaMMbl cOOTBeTCTBYeT npuka3sy pekropa ®I'bOY BO «Heal 'V» ot «13»
ampess 2021 r. Ne 247-1



MIJHOBPHAYKU POCCUN
\,’ DenepanbHOE rOCYIapCTBEHHOE GI0JDKETHOE 00pa30BaTeIbHOS
@ Y4PEXACHUE BbICIIET0 00pa3oBaHus

«Yenabunckuii rocynapcrsennslii yausepcuret» (PI'bOY BO «Uenl V)

Pabouas nporpamma nucuumninssl "®uzndeckue cBOKCTBa HAHOMATEPHAIOB" MO HAIIPABJICHHUIO TOATOTOBKH
(cenmanbHocTH)  04.05.01 "dyHnaMeHTanbHas ¥ OPUKIAAHAS XUMUS'" HarlpaBieHHOCTH (mpodumo) Opranndeckas u cTp. 2
ounooprannyeckas xumusa PI'BOY BO «HUenl'Y»

Conep:xkanue

1. Ilenu ocBOEHUS AUCITUTIIIUHBI

2. Mecto aucuuminael B ctpykrype OITOIT

3. Komnerenuuu obyuatoiierocsi, popMUpyeMble B PE3YJIbTaTe OCBOEHUS JUCIUTUIUHBI
(Momynst)

4. O0beM AUCIUTUIAHEI (MOTYJIS)

5. CtpyKTypa U coiepaHue AUCIUTUIUHBI (MOJIYJIS)

6. ®oH/1 OLIEHOYHBIX CPEACTB

6.1. IlepeyeHb BUIOB OLICHOYHBIX CPE/ICTB

6.2. TumnoBble KOHTPOJIbHBIE 3aJJaHUsI U MHBIE MaTEpHUabl JIJIsl TEKYILEW aTTecTaluu
6.3. TunoBbie KOHTPOJIBHBIE BOMPOCHI U 3aIaHUs 11l TPOMEKYTOYHOU aTTecTalluu

6.4. Kpurepuu orieHUBaHUs

7. YdeOHO-MeToAnYeCKOe U MH(DOPMAIIMOHHOE 00eCIIeueHre TUCIUIUTMHBI (MOTYJIS )
7.1. Pekomenyemas aureparypa

7.2. Ilepeuennb pecypcoB HHOOPMAIIMOHHO-TEIEKOMMYHHUKAITMOHHOM ceT "MHTepHeT"
7.3. Ilepeuenb nHOOPMAITMOHHBIX TEXHOJIOTUN

8. MarepuanbHO-TeXHUYECKOE 0OecTeueHne JUCIIUTUIMHBI (MOTYJIS)

9. Meroanueckue yka3aHus A1 00yUYaIONUXCsl IO OCBOSHUIO JUCITUTIIMHBI (MOTYJIs)
10. CriennanbHbI€ YCIOBHS OCBOCHUSI TUCIUTIIMHBI O0YUYaIOIIUMHUCS C MHBATUIHOCTHIO U
OrpaHUYEHHBIMHU BO3MOKHOCTSIMHU 3/10POBbBSI
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MUWHOBPHAYKHN POCCHUU
\,) DenepanbHOE roCyJapcTBEHHOE OI0KETHOE 00pa30BaTEIbHOE
@ YUPEkKAEHNE BBICIETO 0Opa30BaHHs

«Yenabunckuii rocynapcrsennsliii yausepcuret» (PI'bOY BO «Henl'Vy)

Pabouas nporpamma rucuumninssl "®uzndeckue cBOWCTBa HAHOMATEPHAIOB" MO HAIIPABJICHHUIO ITOTOTOBKH
(cermanbHocTH)  04.05.01 "dyHnaMeHTanbHas ¥ NPUKIAAHAS XUMUS'" HarlpaBieHHOCTH (npodumo) Opranndeckas 1 cTp. 3
ounooprannyeckas xumusa PI'BOY BO «HUenl'Y»

1. HEJIX OCBOEHUA JUCHUITINHBI

HCJ'ILIO JUCHUIIIAHBI ABJIACTCA: U3YUCHUE CTPOCHUSA U CBOIICTB HaHOMaTE€pHaJioB (HM)), 1 UX NPAKTUYECKOr'0 UCIOJIb30BaHHA.

PeSyJ'H)TaTLI 06y‘IeHI/I$I IO JUCHUIITIMHE HAITPABJICHbI HA JOCTHKCHUEC NHAUKATOPOB!

VK-1.1. Beinonssier nouck “HGpopMaLuy, onpeaesseT KpUTEpUY CUCTEMHOIO aHaIK3a IpoOIeMHOM cuTyanuuy;

IIK 1.1 CocraBasier O6IIIPII>‘I IJ1aH UCCIICA0OBAaHUA U ICTAJIBHBIC I1JIaHbI €0 OTACIIbHBIX CTa,HPIfI, BLI6I/IpaeT OKCIIEPUMCHTAJIbHBIC U
PACUCTHO-TCOPECTUICCKUEC METOAbI PECUICHUS MOCTaBJICHHOMN 3aga4u, uCXoasd U3 UMCIOIIUXCS MAaTCPHUAJIbHBIX U BPEMEHHBIX PECYPCOB.

3amaun:

- OCBOGHME TEOPETUUYECKUX MIPEACTABICHUI O CTPYKType U GU3uKO-XxUMHUYeCcKuX cBoiicTBax HM;

- U3Yy4YCHHUC IOBCACHUSA HM B QJICKTPUYCCKOM U MAarHuTHOM II0JIC;

- 3HAKOMCTBO C MC€TOJaMH HUCCIICIOBaHUS HM,

- u3ydeHue crnoco6oB nonyuyenus HM;

- mpakTH4eckoe npumeHenune HM.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII

uxn (pa3nen) OITOIT: b1.B.1.12

2.1 TpeGoBaHuUsI K NpeIBAPUTEIBLHON MOJATOTOBKE 00y4YaIOLIET0Cs:

CrtpoeHue BelecTsa

duznueckue MECTOAbI UCCIICAOBAHUA B XUMHUK

OCHOBBI XHMHH TBEPAOTO TCJIa

Kpucrannoxumus

2.2 IucuMIJIMHBI M IPAKTHKH, 151 KOTOPBIX 0CBOEHHE AAHHOMH AUCHUIUINHBI (MOYJI51) HE00X0AMMO KaK NpeAlIecTBYolIee:

HpeI[Z[I/IHJ'IOMHaﬂ IIpaKTHUKa

[TonroToBka K MpoLeaAype 3alUThl ¥ 3alUTa BHIMTYCKHOW KBAJTU(UKAIIMOHHOW PabOThI

3. KOMIIETEHIIUY OBYYAIOIIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMUS JUCIIUILIMHbBI
(MOJLYJIsT)

YK-1: Cnoco0eH ocylecTBJSITh KPpUTHYECKHUI aHAJM3 NP00JeMHBIX CUTYalMii HA 0CHOBE CMCTEMHOI0 MOAX0/1a,
BbIPa0aThIBATh CTPATErnio AeiicTBUiA

3HaTh:

OCHOBHBIE 3Talbl ¥ 3aKOHOMEPHOCTH Pa3BUTHS HayKN O HAHOMAaTepHanaX, Kak BBIIOIHATE OMCK MHOPMAIUH, OIPEaeTIsTh
KPHUTEPHU CHCTEMHOTO aHAJIN3a MPOOIEMHON CHTYALUH.

YMmeTh:

B IIPOLIECCE HCCIIEOBAHMS TPOBOIUTH AHAIN3 [IPOLIECCOB, YCTAHABIMBATH 3aKOHOMEPHOCTH M3MEHEHHS (PU3HYCCKHX CBOWCTB.
Hcnonb30BaTh KpUTHYECKUN aHAIM3, CACTEMATH3aLUIO  00001eHue HHPOPMAIMH [JIsl pEIlIeHHUs] MPOOJIEMHON CUTYalluH U
MOCTPOEHUSI 000OIIEHHOH MO

Baagers:

crocobamMu OMCKa Hay4HOU MH(pOpMALUU, OCHOBaMU TeOPUH (yHIAMEHTAIBHbIX PAa3Ie]I0B XUMUU HaHOMaTepuaoB. Kpuruueckum
aHaJIM30M IPOOIEMHOM CUTYyallUy C LENIbI0 BEIPAOOTKYU CTPATeruy ASHCTBUM, OLIEHUBAET IPAKTUUECKHE ITOCIEACTBHS pealu3aluy
JIEUCTBUH 110 Pa3pelIeHHI0 IPOOIEMHON CUTYalluK

IIK-1: Cnocofen niiaHupoBaTh padoTy U BbIOMPATh aeKBaTHbIE METO/IbI pellieHHsI HAYYHO-HCCJIe0BATeIbLCKUX 32124 B
BbIOpaHHOM 00,1aCTH XUMUM, XUMHYECKOH TEXHOJOTMH WM CMEKHBIX ¢ XMMHell HayK

3HaTh:

Crioco0bI NIaHUPOBAHKS M IPOBEACHHS HAyYHO-UCCIEI0BATEILCKUX PAdOT;

YMmeTh:

CTaBUTh LIETH U 3a7a9H1 HAaYYHO-HCCICI0BATCIBCKUX pa60T;

Baagers:

© ®I'BOY BO «Uenl'V»




MHWHOBPHAYKHN POCCHUU

\,} denepanbHOE TOCYyJapCTBEHHOE OI0/PKETHOE 00pa30BaTeIbHOE
yUpeXIeHHE BBICIIET0 00pa30BaHUs

«Yenabunckuii rocynapcrsennslii yausepcuret» (PI'bOY BO «Uenl V)

Pabouas nporpamma qucuuminasl "®Ou3ndeckue cBOWCTBa HAHOMATEPHAIOB" MO HANPaBICHUIO IIOATOTOBKU

(cenmanbHocTH)  04.05.01 "dyHnaMeHTanbHas ¥ OPUKIAAHAS XUMUS'" HarpaBieHHOCTH (mpodumio) Opranndeckas 1 cTp. 4

ounooprannyeckas xumusa PI'BOY BO «Henl'Y»

HpaKTI/I‘IeCKI/IMI/I HaBbIKaMU CO3AaHUs IIPOCKTOB 110 npez[nomeHHoﬁ TEME.

B pe3yJibTaTe 0CBOCHHUS JUCHUIJIUHBI 00y4YalOLUiics 10/KeH

31

3HaTh:

3.1.1

OcHOBBI HanboIee aKTyaJIbHbIX HaHpaBJ’IeHI/Iﬁ B MAaTCpHUAJIOBCACHUHN U I/ICCJ'IC,HOBaHI/Iﬁ B COBpeMeHHOﬁ TeOpeTI/I‘{eCKOﬁ
u 3KCHepI/IM€HTaJ'II>HOI7I XUMHUHU TBEPAOI'O TEJIA,

3.1.2

OCHOBBI  XHUMHYECKHX OKCIIEPUMEHTOB U METOJOB CHUHTE3a MaTCPHaJIOB;

3.1.3

OCHOBBI XHMHH MaTepUuaioB U (1)I/I3I/IKO-XI/IMI/I‘ICCKI/IX MCTOA0B UCCIICA0OBAaHMS.

3.14

3.2

YMeTh:

3.2.1

B HpO(l)eCCPIOHaJ'ILHOfI JACATCIIbHOCTHU (l)OpMI/IpoBaTL MpeaCTaBJICHUA O CUCTEME (l)yHI[aMeHTaJ'H)HBIX XUMHUYCCKHUX
MOHATUH U METOAOJOIHICCKUX aCIICKTOB XUMHHU TBEPAOTO TEJia;

322

MIPUMCHATH (l)yHKHI/IOHaJ'ILHble MaTtepuajibl B HAHOCTPYKTYPHBIX TEXHOJIOTHUX.

33

Baagern:

3.3.1

HaBbIKaMM HUCCJICAOBAaHUA B C(I)epe CHUHTE3a HOBBIX MAaTCPHUAJIOB;

332

crocodamMu I/ICCJ'IC,HOBaHI/Iﬁ CTPYKTYpBHI , COCTaBa U (1)I/I3I/IKO-XI/IMI/I‘ICCKI/IX CBOICTB MaTepUajoB.

4. OFbEM JUCIUILIMHBI (MOIYJIST)

O6was TpyaoemKocTb 33ET

Yacos 1o yueOHOMY IUIaHY : 108 Bunsl koHTpONs B ceMecTpax:

B TOM 4HCJIC

ayJUTOPHBIE 3aHATUSL : 54 9K3aMeHbI 9

caMocCTosATeNbHAas paboTa  : 8,4
4acoB Ha KOHTPOJb : 36
KOHTaKTHas pabora: 63,6

HKP: 0

5. CTPYKTYPA U COJEPKAHME JUCIUILIMHBI (MOY.JIsT)

Kon

3AHATUSA

HaumenoBaHue pa3iesioB U TeM /BUJA 3aHATUS/ CemecTtp | Yacos Jlutepatypa
[ Kypc

Pa3nen 1. BBeneHue B HAaHOTEXHOJIOTHIO

1.1

Knaccuduxanus nHanomatepuanos. Pasmepuslie spdextsr. OcodbeHHOCTH 9 4 JI1.1J12.1
CTpoeHUsl HaHouacTull . /JIex/ 013233 2435

1.2

Knaccuduxkanus HanomarepuanoB. PazmepHsie 3¢ dekrsr. OcodeHHOCTH 9 2 JI.1J12.1
ctpoenust HaHovactul . /TIp/ 015253 54 35

1.3

Knaccuduxkarus HanomarepuanoB. PazmepHusie 3gdekrsr. OcodeHHOCTH 9 0,9 JI.1J12.1
cTpoenust HaHodactur . /Cp/ 015253 54 35

1.4

Bsenenue B HanoTexHooruio /MKP/ 9 2,6 JI1.1J12.1

Paznen 2. OnTuyeckue 1 31eKTPOHHbIE CBOHCTBA HAHOCHCTEM.

2.1

Jlnaraoctrka CTpyKTypsl HaHOMaTtepuanoB. [la3MeHHbIN pe3oHaHC. 9 8 JI1.1J12.1
[MonynpoBoaHuKoBEIe HaHOYACTUIIEL. KBaHTOpaB3MepHSIH 2 dexT. 201320235435
Pa3zmepHocTh (hoTOHHBIX KpucTaLoB. OCHOBBI TEOPUH (POTOHHBIX
KPUCTAJJIOB: OJJHOMEPHBIH ciiydaid. MeToas! popMupoBaHus POTOHHBIX
kpuctaioB. Onasbl Kak mabnoH i co3qanus POTOHHBIX KPUCTAIIIOB.
[Ipupoansie 1 cuHTeTHUECKUE onajbl. Kpucrammmueckas cTpyKTypa
CHHTETHUYECKHX onayioB.  /JIex/

2.2

Jlnaraoctrka CTpyKTypsl HaHOMaTepuanoB. [l1a3MeHHbIN pe3oHaHC. 9 4 JI1.1J12.1
[MonynpoBogHHKOBBIC HaHOYACTHUIBI. KBaHTOpaB3MepHbIi 3 (DEKT. 20132235435
PazmepHocTh (hoTOHHBIX KpucTaLioB. OCHOBBI T€OpUH (POTOHHBIX
KPUCTAJJIOB: OJJHOMEPHBIN ciydaid. MeToas! popMupoBaHUs POTOHHBIX
kpuctaioB. Onasubsl Kak mabioH i co3aanus POTOHHBIX KPUCTAIIIOB.
[Ipupoansie 1 cuHTeTHUECKUE onajbl. Kpucrammmueckas cTpyKTypa
cuHTeTnueckux onanos.  /IIp/

© ®T'BOY BO «Uenl'V»
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MHWHOBPHAYKHN POCCHUU

YUPEXACHUE BbICIIET0 00pa3oBaHus

@enepaﬂbﬂoe TOCy1apCTBEHHOC OI0KETHOE 06pa303aTean0€

«Yenabunckuii rocynapcrsennslii yausepcuret» (PI'bOY BO «Uenl V)

Pabouas nporpamma qucuuminasl "®Ou3ndeckue cBOMCTBA HAHOMATepHAaIOB" 110 HANIPABICHUIO TOATOTOBKI

(cenmanbHocTH)  04.05.01 "dyHnaMeHTanbHas ¥ OPUKIAAHAS XUMUS'" HarpaBieHHOCTH (mpodumio) Opranndeckas 1

ounooprannyeckas xumusa PI'BOY BO «Henl'Y»

cTp. 5

23

JlMarHocTuka CTPYKTYphl HAHOMaTepHaoB. [Ia3MEHHBIN pe30HAHC.
[MonynpoBOAHUKOBbIC HaHOYACTHUIIBL. KBaHTOpaB3MepHBIi 3 deKT.
Pa3mepHOCTb POTOHHBIX KPUCTAIIOB. OCHOBBI TEOPUH (POTOHHBIX
KPHCTAJUJIOB: OJTHOMEPHBIH ciydail. Metoasl GopMupoBaHus (POTOHHBIX
KpucTauioB. Onansl Kak Ma0IoH st CO3IaHus (POTOHHBIX KPUCTAILIOB.
[pupoaHble  CHHTETHYECKUE omabl. Kpucramuinueckas CTpyKTypa
cuHTeTnyeckux onanos.  /Cp/

J1.1J12.1
015233 54 55

24

Onruueckye U 3J1eKTPOHHbIE cBoMcTBa HaHocucteM /MTKP/

2,5

JI1.1J12.1

Pa3nen 3. MarHuTHBIE CBOMCTBA HAHOCHCTEM.

3.1

JloMeHHas cTpyKTypa (peppOMarHUTHBIX MaTepUaIoB. DHEPTUsl MarHUTHON
aHU30TpOoIUU. AHU30TpONUs GOopMbI. AHU3OTPOIHUSA MEXAaHUYECKOIO
HanpspkeHus. OOMeHHas aHn3oTponws. [lepeMarHuIHBaHNE OXHOTOMEHHBIX
gactui. KorepeHTHOE BpalieHNe MAaTHUTHBIX MOMEHTOB. /JIex/

JI1.1J12.1

32

JloMeHHasi CTpyKTypa (eppOMAarHUTHBIX MaTepPHAIOB. DHEPTUsi MATHUTHOU
AQHU30TPONHHU. AHN30TpONHS GOpMBI. AHH3OTPONHS MEXaHHIECKOTO
Hanpspxenust. OOMeHHas anusoTponust. [lepeMarHuauBaHue OAHOJOMEHHBIX
gactul. KorepeHTHOE BpamieHue MarHUTHBIX MOMEHTOB. /I1p/

JI1.1J12.1
015233 54 55

3.3

JloMeHHas CTpyKTypa (eppOMAarHUTHBIX MaTEpPHAIOB. DHEPTUsi MATHUTHOU
AQHU30TPONHHU. AHU30TpONHS GOpMBI. AHH3OTPONHS MEXAaHHIECKOTO
Hanpspxenust. OOMeHHas anuzoTponust. [lepeMarHnauBaHue OAHOJOMEHHBIX
gactul. KorepeHTHOE BpanieHue MarHUTHBIX MOMEHTOB. /Cp/

J1.1J12.1
015233 54 55

3.4

MaruutHsle cBolicTBa HaHocucteMm /MKP/

1,5

JI1.1J12.1

Pa3nen 4. MexaHuuyecKHne CBOMCTBA HAHOCHCTEM.

4.1

3akoH Xoia-Ilerya. CTpykTypa Mex3epeHHbIX rpaHuil. JleexTsl B
HAHOCTPYKTYPHPOBAHHBIX MaTepHanax. BiusHue rpaHun paszgena Ha
MEXaHNYECKHEe CBOMCTBAa HAHOKPHCTAIIMIECKUX HAHOMATEPHAIOB. YIIpyrHe
cBoiicTBa. BricokoTemmneparypHas noia3ydecTs. MonenupoBaHue 3epeH U
ME)XK3EpPEHHBIX IPaHMILl IPU HArPYKEHUH.

/JTex/

J1.1J12.1
015233 54 55

4.2

3akoH Xoina-Ilerya. CTpykTypa Mex3epeHHbIX rpaHuil. JledhekTsl B
HAHOCTPYKTYPHPOBAHHBIX MaTepHanax. Biusnue rpaHun pasgena Ha
MEXaHNYECKHEe CBOMCTBAa HAHOKPHCTAIIMIECKUX HAHOMATEPHAIOB. YIIpyrHe
cBoiicTBa. BricokoTemmneparypHas noi3ydects. MonenupoBaHue 3epeH U
MEK3EpEHHBIX TPAHHIL IPH HArPY)KEHHH.

Mp/

JI1.1J12.1
01 02 33 54 55

43

3akoH Xoia-Ilerya. CTpykTypa Mex3epeHHbIX rpaHuil. JleexTsl B
HAHOCTPYKTYPHPOBAHHBIX MaTepHanax. BiusHue rpaHun paszgena Ha
MEXaHNYECKHEe CBOMCTBAa HAHOKPHCTAIIMIECKUX HAHOMATEPHAIOB. YIIpyTHe
cBoiicTBa. BricokoTemmeparypHas moia3ydecTs. MoaenupoBaHue 3epeH u
MEK3EpPEHHBIX IpaHHIl Ipu Harpyxenuu. /Cp/

1,5

JI1.1J12.1
01 30233 B4 35

44

Mexannyeckue coiictBa HaHocucreM /MKP/

1,5

JI1.1J12.1

Pazpen 5. [lpumeHeHne HAHOMaTepPHAaJIOB

5.1

HanomexaHn3MbI 1 HAHOYCTPOMCTBA.
®DeppHuTOBbIE HAHOYACTHUIIBI
HuskoTtemneparypHble TOIUTUBHBIE DJIEMEHTHI.
/JTex/

JI1.1J12.1
0109233

52

HanomexaHN3MbI 1 HAHOYCTPOMCTBA.
®DeppHuTOBbIE HAHOYACTHUIIBI
HuskoTtemneparypHble TOIUTUBHBIE JIEMEHTHI.
Mp/

JI1.1J12.1
01 30233 B4 35

53

HanomexaHn3MbI 1 HAHOYCTPOMCTBA.
®DeppHuTOBBIE HAHOYACTHULIBI
HuskoTtemneparypHble TOIUTUBHBIE DJIEMEHTHI.
/Cp/

JI1.1J12.1
01 30233 B4 35

© ®T'BOY BO «Uenl'V»




YUPEXACHUE BbICIIET0 00pa3oBaHus
«Yenabunckuii rocynapcrsenHsiit yausepcure» (PI'bOY BO «Henl V)

MHMNHOBPHAVYKHN POCCHHA
@\,’} DenepanbHOE roCyJapcTBEHHOE OI0KETHOE 00pa3oBaTeIbHOE

Pabouas nporpamma nucuuminssl "®uzndeckue cBOWCTBa HAHOMATEPHAIOB" IO HAIIPABJICHHUIO TOTOTOBKH
(cermanbHocTH)  04.05.01 "dyHnaMeHTanbHas ¥ OPUKIAAHAS XUMUS'" HarlpaBieHHOCTH (npodumo) Opranndeckas 1 cTp. 6
ounooprannyeckas xumusa PI'BOY BO «Henl'Y»

5.4 |HpI/IMeHeHI/I€ HaHoMmarepuaioB /UKP/ | 9 | 1,5 | JI1.1J12.1

6. ®POH/I OIEHOYHBIX CPEJICTB

6.1. IlepeueHb BHI0OB OLICHOYHBIX CPeICTB

BOHpOCBI JUIS1 KOJUJIOKBUYMOB
BOHpOCBI JJIA OK3aMCHa

6.2. TunoBbie KOHTPOJIbHBIC 3a1aHUS M UHBIC MAaTEPHAJIbI 1JI TEKyIlleﬁ aTrecranmuu

ITpumepHBble BOIPOCHI JIs1 KOJUIOKBUYMOB:

1. Knaccuduxanus HanoMaTepuanos. PasmepHsle sddextsl. Ousnueckue cBoiicTBa HaHoMarepuanoB. COpOLUOHHbIE U XUMUYECKUE
cBOlicTBa HaHOMaTepuanoB. [losBIeHNEe HAHOTEXHOIOTHU.

2.0cobeHHocTH CTpoeHUs HaHouacTull. I1oaxoabl «CBEPXY BHU3» U «CHU3Y BBEPX).

3.IonynpoBoAHHKOBbIE HaHOUYACTHIbL. KBaHTOpaB3MepHBIi 3B (EKT.

4.0ntuueckye U 3J1€KTPOHHBIE CBOMCTBA HAHOCKUCTEM. 111a3MOHHBIH pe3oHaHC.

5.Metons! hopmupoBanus GOTOHHBIX KpUcTa/LIoB. Onasl Kak M1abaoH s co3JaHus GOTOHHBIX KpUCTawIoB. [IpuponHbie u
CHUHTeTHUYeCcKHe onaibl. Kpucraninueckas CTpyKTypa CUHTETHYECKUX OIAJoB.

6.CoHeuHbIE 3JIEMEHThl HA OCHOBE CEHCUOMIM3UPOBAHHBIX ITMPOKO30HHBIX NOIYNPOBOAHUKOB. [Ipunnun aeiicteus CCO.
®DOTOaHO Ha OCHOBE HAHOCTPYKTYPUPOBAHHOIO AMOKCUA TUTAHA.

7 .Maruuthsle cBoiicTBa HaHOCKUCTeM JIoMEHHas CTPYKTypa (heppOMarHUTHBIX MaTepHaIoB. MarHUTOJUIEKTPUKH.

8. DHeprus MarHuTHOH aHu3oTponuu. AHuzorponus Gopmsl. IlepemMaranuuBaHue 01HOAOMEHHBIX yacTull. KorepeHTHOE BpaleHue
MarHUTHBIX MOMEHTOB.

9.IIpocTble (MOHOMETAINYECKHE) HAHOUACTHLBL. DEePPUTOBLIE HAHOYACTULBL. MaTepHabl ¢ KOMOUHUPOBAHHBIMU HATIOJIHUTEILIMU.
HanouacTuiisl Ha yIbTPaAUCIEPCHBIX HOCUTENSIX. II0OrI0TUTENH IIEKTPOMArHUTHBIX BOJH HA OCHOBE HAHOKOMIIO3UTOB.
10.MarHuTHbIE ¥ PaAUONOIIOIIAOIIIE MATEICOAEPKAILNUE HAHOKOMIIO3UTHL.

11.MexaHuueckue CBOMCTBAa HAHOYACTULL. BiusiHUE IpaHull pa3aena Ha MEXaHMYECKUE CBOIICTBA HAHOKPUCTAIIMYECKUX
HAHOMATEPUAJIOB. YIpyrue cBoiicTa. BelcokoTeMuepaTypHas oJa3y4ecTb

12.Coopxka HaHo4acTull ¥ HaHOHUTEH. Cuilbl, 00yCIOBICHHBIE KATUUIAPHBIMU SBIEHUSIMU. JJUCTIEPCHOHHBIE B3aUMOIEHCTBUS.
COopka mon aeiicTBueM cuil caBuroBoro teueHus. COopka B anekTpuueckoM nose. KopaneHTHO-cBs3aHHast coopka. COopka B
rpaBUTaLMIOHHOM TioJie. TeMrutaTHas cOopka. J[pyrie MeToabl H3rOTOBICHUSI MUKPOOOBEKTOB

13.JIurorpadus. @oronurorpadus. @otonurorpadus ¢ GazoBbIM CIBUTOM. DNEKTPOHHO-TydeBas IuTorpadusi. PeHTreHoBCKas
srorpadus. JIntorpadus ¢ HCHoNB30BaHHEM CHOKYCHPOBAHHOTO HOHHOTO ITydka. JIutorpadus Ha HEHTPaIbHBIX aTOMHBIX ITy4KaXx.
Hanomaunnynsuun u HaHoauTorpadus.

14. Hanomarepwuansl Ui albTepHATHBHOMN dHepreTuky. Hu3zkoTemmnepaTypHbie TOIIMBHBIE 3JIeMeHTHI. [IpoToHpoBOAsiine
MeMOpaHbI AJIs TOIUTMBHBIX 3JIEMEHTOB. | HOpuAHBIC MPOTOHIPOBOIAIIIE MEMOPAHEIL.

15.HanomaTepualisl ¢ FOHHOW MPOBOJMMOCTBIO. BinsiHME TUCTIEPCHOCTH COEIMHEHUS HA UX HOHHYIO IPOBOAMMOCTh. MloHHas
MIPOBOJMMOCTh MEMOpaHHBIX MaTepHaioB. HaHoMaTepuaibl CO CMENIAHHON KUCIIOPOI-MOHHOM U 3JICKTPOHHON MPOBOAUMOCTBIO.
16.I'ubpuHbIe KOMIIO3UIMOHHbBIE MaTepHAabl ¢ J0OaBKaMK HaHOYAcTUIl. [lonuMepHbIe HAHOKOMITO3UTHI, HATTOJTHEHHbIE
YIIIepOIHBIMUA HAHOTPYOKaMHu.

17.Hanoanexkrponuka. KBaHTOBBIE KOMIBIOTEPBL. MOJIEKy ISIpHAs AIEKTPOHUKA. Marepuasbl sl OHOHAHOTEXHOJIOTHH.

6.3. TunoBbie KOHTPOJIbHbIC BOIIPOCHI U 3alaHUA JJISA npomemymtmoi«i aTrecrauuu

Bormpocsr st sx3amena
Knaccuukanus HaHOMaTepHaNOB.
Pasmephbie 3 hekThI.
OCo0eHHOCTH CTPOCHHUS] HAHOYACTHII .
Jlnaranoctrka cTpyKTyphsl HaHOMaTepuanoB. [lma3sMOHHBIN pe30HaHC.
[MonynpoBogHUKOBBIC HaHOYACTHUIBI. KBaHTOpaB3MepHbIi 3D DEKT.
PasmepHocTh (hOTOHHBIX KpUCTATOB. OCHOBBI TEOPUH (POTOHHBIX KPUCTAJIOB: OTHOMEPHBIH Ciydaii.
Mertonbl hopMupoBaHus HOTOHHBIX KPHUCTAILIOB.
Omnanbl Kak mabJIoH Ui co31aHMs (GOTOHHBIX KPUCTAILIOB.
[TpupoaHsle U CHHTETHYECKUE OaIbL.
Kpucramnmgeckast CTpyKTypa CHHTETHYECKUX OIaJIOB.
3akoH Xoiuta-Ilerya. CTpykTypa MeX3epeHHbIX TPaHHUII.
JledexTbl B HAHOCTPYKTYPHUPOBAHHBIX MaTepHraax.
BnusiHue rpanun pasnena Ha MEXaHMYEeCKHUE CBOMCTBAa HAHOKPUCTAINIMYECKUX HAHOMATEPHAaJIOB.
VYnpyrue cBoicTBa. BricokoTemneparypHas H0oi13y4ecTb.
MopenupoBaHue 3epeH U MEXK3ePEeHHbIX IPaHULl IPY HATPY>KEHUH.YeCKUX OIIajIoB.
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16. HanomMexaHu3Mbl U HaHOYCTpoiicTBa. MUKpO- ¥ HAHOTPUOOIOTUSL.

17. HanomexaHuKa U U3HOC MaTepUaIoB.

18. ITpeo6pa3oBaHue sHEPruu.

19. DJIeKTPOCTAaTUUECKUE, MATHUTHBIE, IbE303JIEKTPUYECKUE, TEIUIOBbIE, THIPABIMUECKUE aKTIOATOPLL.

20. C6opka HaHOYAcTULl M HaHOHUTEH. Cuiibl, 00yCIOBIEHHBIE KAIMUIAPHBIMU SIBICHUSIMU.

21. Jlurorpadus. @oronurorpadus.

22. Pentrenosckas nurorpadus. Jlurorpadus ¢ UCIoNb30BaHUEM CPOKYCUPOBAHHOIO HOHHOT'O IIyUKa.

23. HanoMaHumynsiuy ¥ HaHOJIUTOrpadus.

24. Hanomatepuaisl 115 albTepHATUBHOM 3HepreTuky. HuzkoremnepaTypHble TOILIMBHBIE 3IEMEHTHI.

25. [IpoToHnpoBOAsIIE MEMOPaHBI /ISl TOTUTMBHBIX JIEMEHTOB. [ MOpUIHBIC MPOTOHIPOBOASAIINE MEMOPAHBI.

26. Hanomarepuainsl ¢ HOHHOM TPOBOAMMOCTHIO. BinsiHEe AUCTIEPCHOCTH COeMHEHNS HA NX HOHHYIO MPOBOJUMOCTb.
27. HonHas mpoBOIUMOCTh MEMOPAHHBIX MATEPHAJIOB.

28. Hanomarepuaisl co cMemaHHON KUCIOPOA-UOHHOM 1 DJIEKTPOHHOU MTPOBOANMOCTBIO.

29. I'nbpuaHbIe KOMIIO3ULMOHHBIE MATEPHAIIEI C JoOaBKaMu HaHOYacTHL. [loarMepHbIe HAHOKOMIIO3UTHI, HAIOTHEHHBIE
YIJIEPOAHBIMU HAHOTPYOKaMU.

30. Hanosnexrponuka. KBaHTOBbIE KOMIIBIOTEPBL. MOJIEKyIIsIpHAs 21IEKTPOHUKA. MaTepuaibl 1l OMOHAHOTEXHOIOTUH.

6.4. Kpurepuu oneHnBaHus

K sk3ameny no qucuumninnne «Pu3ndeckue cBoiicTBa HAHOMATEPHAJIOB) JONYCKAIOTCS CTYJEHTHI OCBOMBIIHE BCE Pa3/IeIibl
JHACIMILIAHEL

Kpurepuem ycnemHocTu ocBoeHHs yueOHOro MaTepuaa sBISeTCs SKCIIepTHAs OLIEHKA IPeroiaBaTess, YYuThIBalomas
PEryJISpPHOCTH IMOCEUICHUs 00sI3aTeIbHBIX YU€OHbIX 3aHATH, 3HAHUI TEOPETUYECKOTO pasJielia POrpaMMBbI .

Wrorosas arrecranys KauecTBa yCBOCHHs 3HAHHMH 3aBEpIIAETCS] KOHTPOJIbHOM paboToi Wi MMChbMEHHOM paboTOH, rie
OLICHUBAIOTCS:

a) XapakTep COJIEpXKaHUs OTBETA: TOYHOCT, ITOJHOTA, TTIyOHHA, MEXIIPEIMETHOCTb;

0) KOMIIETEHTHOCTh B KOHIICTITYAILHBIX U HCCIICAO0BATEILCKIX MaTepUaiaX U CocoObl MX MPUBIICUYCHUS B OTBETE;

B) BJIQJICHUE KYJIbTYpPOH MUCHbMEHHOTO OTBETA: JIOTHYHOCTh, KPATKOCTh, 000OMIEHHOCTb, ONEPATUBHOCTH, CBS3b TEOPHH C
MPAKTUKOW, HATMYKE COOCTBEHHOM MO3UIINY;

') CAMOCTOSITEJIBHOCTh OTBETa U OTPKEHUE B HEM COOCTBEHHOM MPOPECCHOHAIBHO — TMYHOCTHOM MO3UIINH.

B cOOTBETCTBHHM C 3TUMU KPUTEPUSIMH ~ OTBET CTYJICHTA OLICHUBAETCS CICAYIOIINM 00pa3oM:

«OTINYHO» - CTYAEHT IIyOOKO M MOJTHO BJIAJICET CO/IepKaHUEM y4eOHOro MaTepualia | MOHATUHHBIM alapaToM; YMeeT CBSA3bIBATh
TEOPHIO C MPAKTHKOH, WITIOCTPUPOBATH NIPUMEPaMH, (pakTamMu, TaHHBIMHU HaYYHBIX UCCIIEOBAHUHN; OCYLIECTBIIAET MEXIIPEIMETHbIE
CBSI3H, MPEUIOKEHUS, BEIBO/IbI, YMEET 000CHOBBIBATH CBOU CYXJIEHHS U MPO(ECCHOHAIBHO-IIMYHOCTHYIO MO3ULHUIO 110 U3JIaraeMoMy
BoTpocy. Biageer npakTudeckMMu HaBbIKAMU, IEPEHOCUT ~ 3HAHUS HA CUTYallUH B )KU3HU U ObITY. OTBET HOCUT CaMOCTOSATEIIbHBIN
XapakTep WIN JAOMYIEHHbIE OIHUOKN HCIIPABISAIOTCS CTYAEHTOM II0CIIE JIOTIOJHUTEIBHBIX BOIPOCOB MPEIoaaBaTels.

«XopoIo» - CTYJICHT BIAJCET COACpKaHHEeM y4eOHOro MaTepuaa 1 MOHIATHHHBIM almapaToM; YMEET CBA3bIBATh TEOPHIO C
MIPAaKTUKOU, HITIOCTPHUPOBATH NPUMEpaMu, (pakTamMu, JaHHBIMU HAyYHBIX HCCIICOBAHHIA; YMEET 000CHOBBIBATH CBOU CYKICHHUS 110
M3J1araeMoOMY BOTIPOCY.

«Y IOBJIETBOPUTHEIBHOY - CTYACHT 3HACT CO/ICPIKaHUE YIeOHOTO MaTeprala, YMEeT CBA3BIBATH TEOPHIO C MPAKTHKOM,
WLTIOCTPUPOBATH IPUMEPaMH, (pakTaMu, JTaHHBIMH HAyYHBIX UCCIICIOBAHHN; yMeeT 000CHOBBIBATH CBOM CYXKACHUS 10 U3JIaraeMOMY
BOTIPOCY.

«He yI0BIETBOPUTEIHHOY - CTYJICHT UMEET Pa3pO3HEHHbBIE, 0ECCUCTEMHBIC 3HAHUS; HE YMEET BBIJICNIATh TJIaABHOE U BTOPOCTEIICHHOE.
JlomyckaeT OmMOKH B ONIPEIeNICHUH TIOHATHH, (OPMYITHPOBKE TEOPETUUECKUX TTOJIOKEHHH, HCKAKAIOIIMX UX CMBICT; HE
OpPUEHTUPYETCS B IPOrPAMMHO-METOAMYECKUX, UCCIIEIOBATENIbCKAX MaTepHraiax, Oecropsa0uHO U HEYBEPEHHO U3JIaraeT MaTepuat,
HE YMEET COEIUHSITh TEOPETHUYECKOE MOJIOKEHHUE C MTPAKTUKOM.

7. YHAEBHO-METOJUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJIST)
7.1. PexoMenayemas Jutepatypa

7.1.1. OcHoBHas JuTEepaTypa

ABTOPBI, COCTaBUTENN 3arnaBue WsnarensctBo, ron | Pecypc
JI1.1 |BapeiOun A. A., Du3nKo-XUMHUSI HAHOYACTHUIl, HAHOMATEPHUAIOB U HAHOCTPYKTYP: Kpacnospck : 9BC
Baxtuna B. A., yaeOHoe nocobue Cubupckuii
Tomunun B. U., (https://biblioclub.ru/index.php?page=book&id=229593) (dhenepanbHbIii
Tomunuaa H. I1. YHUBEPCUTET
(CDY), 2011

7.1.2. lononHUTeIbHAS JIUTEPATYpa

ABTOpBI, COCTaBUTENN | 3arnaBue |I/I3£[aTeJ'IbCTBO, ron | Pecypc
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ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron | Pecype
JI2.1 |Bonkos I'. M. O06beMHbIe HAaHOMATepUaIIbl: YyueOHOe ocoOKe /s BY30B Mocksa: KnoPyec,
2011

7.2. llepeyeHs pecypcoB HH(POPMALMOHHO-TeJIeKOMMYHUKAUMOHHOH ceTu "MHTepHeT"

Ol |Jlanb [DnekTponHbLl pecypc] : 3nekTpoHHO-Oubnuoreunas cucrema (ObC) / usnarenscrso Jlanb. — URL:
http://e.lanbook.comy/.

92 |Opaiit [DnexTpoHHbIH pecypc] : anekTpoHHO-0ubmMoTeuHas cucrema (3bC) / usnarenscro FOpaiit. — URL:
https://biblio-online.ru.

93 |Znanium.com [DJEKTPOHHBIHI pecypc] : anekTpoHHO-0ubnnoreynas cucrema (ObC) / HayuHo-u3naTenbckuid HeHTp
NH®PA-M. — URL:
http://znanium.comy/.

94 [eLIBRARY.RU [DnexrpoHHbIi pecypc] : anekTpoHHas 6ubauoreka / Hayd. snekrpon. 60-ka. — URL:
http://elibrary.ru/defaultx.asp.

05 |HauuonanbHas 31nekTpoHHas 6ubanorexa (HOB) [Dnexkrponnslil pecypc] : 00beAUHEHHBIN 31€KTPOHHBIH KaTanor poHI0B
POCCHICKHX
6ubmmorex : caiir. — URL: http://H36.po.

7.3 IlepeyeHb MHPOPMALHMOHHBIX TEXHOJIOT U

7.3.1 IIporpaMmMHoe o0ecrieyeHue

LMS Moodle

Adobe Reader

7.3.2 llpodeccnonanbHble 0a3bl JAHHBIX U MH(POPMAIIMOHHO-CIIPABOYHBIE CHCTEMBI

1. Hayunas snekrponnas oubnuorexka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : Hay4yHas 3neKTpoHHAs

6ubmmorexa : caift. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Pexxum noctyna: aiis 3aperucTpup. nonb3oparenei. — Tekcr :
JIIEKTPOHHBIM.
2. Hanmonanbnas snextponnas 6ubauorexka (HOB) (https://rusneb.ru/) HanmonaneHas snexrponnas oudnuorexa (HOB) :

00BbeTMHEHHBIN 3JIEKTPOHHBIN KaTanor GoHA0B poccuiickux oubnumorexk : caiiT. — URL: http://H36.pd. — Pexxum nocrymna: u3
YUTAIbHBIX 3a510B Oubauorexy YenlY. — TekcT : 31eKTpOHHBIH.

3. [pesunenrckas oudaunoreka (https://www.prlib.ru/) [Ipe3unenrckas OuOIMOTEKA : AIEKTPOHHAS HAIIMOHATIBHAS
6ubmmorexa : caifit / ®I'BY Ilpesunentckas 6udbnuorexa umenu b. H. Enpuuna. — Cankr-IletepOypr, 2009 — . — URL:
https://www.prlib.ru/. — TekcT : 31EKTPOHHBII.

4. Web of Science (https://apps.webofknowledge.com) Web of Science : mynbTHauCIMIUIMHAPHAS pedepaTuBHas 6a3a
nanHbIX / kommanus Thomson Reuters. — Pexxum mocryna: muis 3apeructpup. nojib3osateneit Yenl'Y. — Tekcr : 3JeKTpOHHBIH.

5. Scopus (https://www.scopus.com) Scopus : pedpeparnBHas 6a3a nanubix / Elsevier BV. — URL: http://www.scopus.com/. —
S3. aarn. — Pexxum goctyna: mmst 3apeructpup. nois3zoBateneit Yenl V. — TekcT : 31eKTpOHHBIH.

6. DNeKTPOHHBIN KaTanor HaydHoi Oubnuoreku Yenl'Y [DnextponHsIid pecype] : 6a3a ganHbix / YensO. roc. yH-T. — UensaOUHCK,
1992.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCIUIIJIMHBI (MOY JIA)

1.YueOHast ayauTopust Ui POBECHHUS 3aHITUH JICKIMOHHOTO THIIA:

OcHOBHOE 000py/I0BaHHE:

KonunuecTBo nocanounbix Mect — 50, yueOHas mebenb, MyabTumeaniinblil [Ipoektop EPSONEB-X41, skpaH ¢ 31eKTponpruBOIOM
Lumen, akTuBHas akycTuueckas cucrema, Microlabsolo-6¢, TIK INTEL E 2140 ®OPMO3A MOHUTOP TFT 17"Acer 1716 Fs
(700;1.5ms, 1280x1024), KomnbroTep Uit paboT C AENOBBIMU U aHaIUTHUeCKUMU IporpamMMamu Monutop TFT17"LGL1718S.

YueOHO-HATIISIIHBIE TTOCOOHS:

MynbpTuMenuitHas npe3eHTanus, Tabauna MeHeneesa.

IIporpammMHOe obecredeHue:

MSWindowsXPProfessionalSP2 nnst BY308. JIunensuu 6eccpounsie, ['oc. Kontpakt Ne 300 ot 08.10.2008 1., MSOffice 2007.
JIuuensun 6eccpounsie. Jinnensus Ne 44664774 ot 09.04.2008r., I1O «AnTtuBupyc Kacnepckoroy» Jlunen3nonnsiii 1oropop Ne
1013/K-2773 ot 11.12.2017r.

2.Y4eOHast ayquTOpus I POBECHUS 3aHATHIH CEMHHAPCKOTO THIIA:
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OcHOBHOE 000pyI0BaHUE:

KonmnuectBo nocanounsix Mect — 44, yueOnas Mebenb, muasMenHblil Tenesuzop LG 50PV350 50", Hoyr6yk iRUPatriot 707 coreWin8
— NIEPEHOCHOM, aKyCTUYeCKask CUCTEMA.

VueOHO-HAarIsIHbIE T0COOUS:

MynbeTumenuiiHas npe3eHTanus.

ITporpamMHOe obecnieueHue:

MSOffice 2010 Pro. (Ne nuniensun: 48780632. Jlunenznonnoe cornamenne Open License 68753219ZZE1307. dara c 11.07.2011.),
PSPP (cBoboaHoe nporpammuoe odecniedenue, auueH3uss GNUGPL).

3.HOMCHI€HI/IC JJIsL CaMOCTOSITeIIbHOMU pa6OTLIZ

3.1 Yuranensiii 3a1 Ne 1 ayn. 205

OcHOBHOE 000py/10BaHUE:

KomuuectBo nocanounsix MecT — 50, 5 nepcoHaIbHBIX KOMIBIOTEPOB € MOJKIIOUEHUEM B ceThb «IHTEpHET», HEOrPaHUYEHHBbIH
nocryn k ObC u BJl, yae6Has MeOeib, KOHAUIUOHED.

ITporpamMHoOe obecnieueHue:

MicrosoftWindows 10 Pro. (JIuuensuu 6eccpounsie. JloroBop Ne AD-223/28/18), MicrosoftOffice 2016 Pro(JIunensun 6eccpounsie.
Jorosop Ne AD-223/28/18), Koncynsrant Ilmoc (Cornamenue o corpyanuuectse Ne 31 ot 20.05.2003 ¢ peruoHanbHbIM
nH(OPMALOHHBIM LIEHTPOM  obLiepoccuiickoii ceTu pacnpocTpaneHus npasoBoil uHpopmanun), [10 «Anrusupyc Kacnepckoro»
(JInuensuonnslit norosop Ne 1013/K-2773 or 11.12.2017 r.).

3.2 UudopmanronHo-616uorpaduueckuil oTaen

OcHOBHOE 000py/I0BaHHE:

KonuuecTBo nocamounbix Mect — 24, yueOHast MeOenb, 7 epCOHAIBHBIX KOMITBIOTEPOB € IOAKIIOYEHHEM B ceTh « THTepHETY,
HeorpaanyeHHbIH goctyn K ObC u BJI.

ITporpammHOcobecedeHnE:

Microsoft Windows Professional 7 Russian Academic OPEN No Level (CBT(OAOLIEHTP) 18.02.10. Homepnunienzuu 46536280),
Microsoft Windows Professional 7 Russian Academic OPEN No Level ([loroop Ne AD-61/10), Microsoft Office Professional Plus
2010 Russian Academic OPEN 1 License No Level (JloroBopNe AD-23/12, nomepnuuens3uu 60411804), Koncynsrantllintoc
(Cornamenuneocorpyaaudectse Ne 31 ot 20.05.2003

CperuoHaIbHBIMHH(OPMAIIMOHHBIMIIECHTPOMOOIIIEPOCCHICKONCETUpacTIpOoCcTpaneH s paBoBoiinHpopmaiur) HOb (orosop Ne
101/HBB/2810 ot 20.02.2018), I10 «AntusupycKacnepckoroy» (JIunensuonnsiiinorosop Ne 1013/K-2773 ot 11.12.2017 r.)

Jlns peann3anyy JUCLMIUIMHBI HCHIONB3YIOTCS yaeOHbIe ayANTOPHH IS IPOBEICHHS 3aHATHH JIEKIIMOHHOTO THIIA, 3aHATHH
CEeMHMHApCKOT0 THIIA, TPYIIOBBIX U HHAUBUAYAJIBHBIX KOHCYJIbTALUH, TEKYLIEr0 KOHTPOJIA U IPOMEKYTOUHON aTTeCTalll1, a TAKKe
MIOMELIEHHS U CaMOCTOSTEIbHON padoTHI.

V4eOHbIe ayIUTOPUH YKOMIUICKTOBAHBI CIICHUATN3HPOBAHHON MEOCIIBIO U TEXHMIECKUMHE CpeaCcTBaMu 00ydeHus. J{ist mpoBeneHus
3aHSATHH JEKIMOHHOTO THITA NPEUIAratoTcsi HAbOPBI AEMOHCTPALIMOHHOTO 000PYIOBAHKS U Y4€OHO-HATISIHBIX TOCOOHI
(memMoHCTpaHOHHBINH HAbOp aTOMOB, Tabnuua MeHzeneesa, TabIuIa PaCTBOPUMOCTH, HICKTPOXUMHUUYCCKIH PSIIT HATIPSDKCHUSE
METAJIOB)

[TomerieHust Uit CAMOCTOSITENBHOM PabOThI 00YJAIOLIMXCS OCHAIICHBI KOMITBIOTEPHOM TEXHUKOH C MOJKITFOYCHUEM K CETH
"UutepHet" 1 00ecriedyeHueM J0CTyIa B 3JIEKTPOHHYIO HH)OPMAIIMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

9. METOAUYECKHE YKA3AHUSA JJIS1 OBYYAIOIIUXCSA IO OCBOEHUIO M CIMITIJIMHBI (MOAY JIS)

Oco0oe 3HaUeHHE HMEET HATMYHUE Y BHITYCKHUKOB HAaBBIKOB U YMEHHI CAMOCTOSTENBHO ITOJYYaTh 3HAHUS U3 PA3THIHBIX
HCTOYHUKOB MH(POPMAIH, CUCTEMAaTH3UPOBATh U aHAJIM3UPOBATh IOJy4YeHHYI0 HH(popMarmio. PopMUpOBaHKE TAaKOTO YMEHHUS
IIPOMCXOJUT B TEUEHHUE BCErO MepHoa 0OydeHHs depe3 NOATOTOBKY K JaOOpaTOPHBIM, CEMUHAPCKUM, IPAKTUYECKUM 3aHATHAM. [Ipn
9TOM CaMOCTOSITENbHas paboTa CTYIeHTa UTPAeT BaKHYIO POJIb B X0O/€ BCero ydeOHoro mponecca. [Ipu M3ydeHUHM AUCIUILTIHEL
OCHOBHYIO JIOJIIO OTBOANMOT'O Ha CAMOCTOSITENBHYIO paboTy BpeMEHH 3aHUMAaeT paboTa ¢ KOHCIIEKTOM JIEKIUH, YIeOHNKaMH,
y4eOHBIMH TOCOOMSIMU U METOANYECKUMH YKa3aHUSMH. A TOTOMY CTyJEHTaM HEOOXOAMMO ONTHMAaIbHO HUCIIOIb30BAaTh BPEMEHS,
OTBE/ICHHOE HA  CaMOCTOATEIBHYIO paboTy.

[esrecooOpa3HO MOCBAIATE 10 MOJTyYaca B IEHb U3yYEHHIO KOHCIIEKTA JIEKIIMU B TOT e JEHb I0CJIe JISKIMH U 32 JEHb Iepel
nekuueid. Teopernueckuii MaTepuan U3y4darb B TEUCHUE HENIENHU 10 2 YacOB, a TOTOBUTHCS K IPAKTUYECKOMY 3aHATHUIO 110
nucuuIuinHe 1o 1.5 yacos.

JIn1s1 myd1mero ¥ MOJHOTO YCBOCHUS MaTepuaia yueOHOH ANCIUIUTMHBI PEKOMEHIYETCS UCTIOIb30BaTh METOANYECKHE YKA3aHUS U
MaTepuabl Mo y4eOHOH AUCIUITIMHE, TEKCTHI JEKLHH, a TaKoKe JJICKTPOHHBIE PECYPChI, UMEIOIIUECS B CHCTEME
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OBC, nocTym K KOTOphIM 00€ecleueH B UNTANIbHBIX 3alaX YHUBEpCUTETa. TeopeTuueckuit MaTepuall Kypca CTaHOBUTCA Ooliee
HOHSTHBIM, €CJIH JOMOIHUTEIBHO CTYJEHTOM U3y4alOTCs KHUIY, y4eOHUKY 10 AaHHOW yuyeOHo nucuumnivbe. [lone3no
UCIIOJIb30BaTh HECKOIBKO yUEOHUKOB, PEKOMEHIOBAHHBIX [IPEIOAaBATENIEM.

ITpu u3ydeHUH XUMHYECKUX JUCLUIINH HACTOATEILHO PEKOMEHIYETCS «HE 3ay4UBaTh» MaTepual, a JOOUTbCS MAaKCUMAIbHOTO
MOHMMAaHHUA U3y4aeMOi TeMbl JUCHUIIIUHBL. [Ipy n3ydeHur TeopeTUuecKoro Marepuana Heo0X0AUMO MHOTOKPATHO NUCATh Ha
4epHOBUKE (YOPMYIIBL, pEAKIIUK U rpa(UKU 1O OJHOTO UX 3aIOMUHAHMS.

B cimydae nmpuMeHeHuUs Opu 00y4eHUH AUCLUILUIUHBL 3JIEKTPOHHOTO O0y4YeHUs], AUCTAaHIIUOHHBIX 00pa30BaTEIbHbIX TEXHOIOT UL
o01eHre 00y4aromuXcs U NpenojaBaTesst OCyLECTBIIETCS B PEXKUME PeallbHOTO BpEMEHHU (OHIalH-IeKIUY (BeOUHAPhI), YaThl,
BUJI€0-KOH(EPEHIINY U JIp.) WU OTI0KEHHOIO BpEMEHHU (CUcTeMa JUcTaHIMoHHOro o0ydenus Moodle, MS Office365, popymsl,
AJIEKTPOHHAS T10YTa U Jp.).

Bombiryro 9acTe BpeMeHH 00yJaroIecs caMOCTOSTENIbHO pabOTaOT ¢ y4eOHO-MeTOqNIeCKUMHU MaTepruanaMi. CTyAeHTHl HMEIOT
BO3MOKHOCTH KOHCYJIBTHPOBATHCS C IPEMOAABATEIEM M0 BCEM BOIIPOCAM, BO3HUKAIOIINM B XOZI€ CAMOCTOSITENTBHOM PabOTHI
HOCPEJICTBOM 2JIEKTPOHHOM MOYTHI, COLMAJBHBIX CETEH U T.II

Joctyn oOydatomierocs K y4eOHbIM pecypcaM B PeXKUME OTJIOKEHHOI'O BPEMEHH, CAMOCTOSTENbHOI paboThl OCYLIECTBISIETCS Yepe3
ceTh IHTepHET B yI0OHOM /71l HETO MECTE, BPEMEHU U TEMIIE.

ITpu 0Oy4yeHuu ULl ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10POBbS 3JIEKTPOHHOE 00yueHHe, JUCTAHIIMOHHbIE 00pa30BaTEIbHbIE
TEXHOJIOTHH TIPEeJyCMaTPUBAIOT BO3MOXKHOCTb IIpUeMa-Niepeiauy UHGOPMALUU B JOCTYIHbIX I HUX QopMax.

Peanu3anyst AUCUUIIMHBL C IPUMEHEHUEM JIEKTPOHHOTO 00y4eHuUs, TUCTaHIIMOHHBIX 00pa30BaTeIbHbIX TeXHOIOrUl (nanee — 90,
JOT) ocymecrBisiercst Ha ocHOBaHUU «llo0XkeHHs 0 pealu3ali OCHOBHBIX U JIONOJIHUTENbHBIX 00pa30BaTelbHbIX IPOIPaMM C
PUMEHEHHEM IEKTPOHHOI0 00YUEHUs U AUCTAaHLIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOIUH B (heliepabHOM I'OCYJapCTBEHHOM
610/PKETHOM 00pa30BaTEILHOM yUPEKAECHUH BICIIEr0 00pazoBaHus «HensOuHCKUI rocy1apCTBEHHbIH yHUBEpCUTETY, «IlonoxeHus
0 HOPAIKE 3aueTa 00y4JaroMUMUCS 10 OCHOBHBIM IIPO(ECCUOHATBHBIM 00pa30BaTeIbHBIM IIPOIPaMMaM BbICIIEr0 00pa30BaHUs B
OI'BOY BO «Henl Y» pe3yabTaToB OCBOEHUSI B OpPraHU3aIMAX, OCYIIECTBIIOIUX 00pa30BaTeNbHYIO AEATEIbHOCTD, YI4EOHbIX
IIPeMETOB, KYpCOB, IUCIMIUIUH (MOYEl), IPAKTUK, JOIOJHUTEIbHBIX 00pa30BaTeIbHBIX IPOrPAMMy IOCPEACTBOM MIEKTPOHHOM
nHpopmamoHHo-o0pa3oBarenbHol cpeabl PIBOY BO «Uenl'Vy». B uckirouutenbHbIX ciydasx (Gopc-mMaxop U T.1.) Ipu
peanu3aiuy 00pa3oBaTenbHOM AeaTeNbHOCTH ¢ npuMeHeHreM D0, JIOT MoryT NnprUMeHsATh KOMIIOHEHTHI, HE BXOSIIIE B TIEpEUCHb
AJIEKTPOHHOI HHPOPMAIIMOHHO- 00Pa30BATEIBHOM CPEIbI.

10. CHEIIMAJIBHBIE YCJOBUSA OCBOEHUA JUCITUIIJIMHBI OB YYAIOIIUMMMUCH C HHBAJIMJTHOCTBIO U
OI'PAHUYEHHBIMHA BO3MOXKHOCTSAMMU 3/I0POBbA

OcBOeHHE MUCLMILUTMHBI HHBATHIAMH W JHLIAMH C OIPaHUYCHHBIMH BO3MOXKHOCTSIMH 3/10POBbsI OCYILECTBIISICTCS C UCIIOIB30BAaHHEM
CICUMANbHBIX TEXHHYECKHX CPEICTB M HH()OPMALMOHHBIX TEXHOJOTHU, MPEIOCTABISIEMbIX PECypCHBIM y4eOHO-METOANYECCKUM
LUEHTPOM MO OOYYCHHIO WHBAIMIOB M JIHI C OrPaHHYCHHBIMH BO3MOXKHOCTSAMHU 370poBbsi Yenl'V mo 3ampocy oOydaromerocs
(MOOWIIBHBIC CHELHMATbHBIC TEXHHYCCKHE CPEICTBA UL JHI[ C HAPYIICHWSIMH 3PCHHS M C HApPYIICHHEM CJIyXa, aCCHCTHUBHBIC
MHPOPMAIMOHHBIE TEXHOJIOTHH).

Ilpn HeoOXomuMOCTH s OOYYArOIIMXCSl C HAPYLICHHSMH 3pCHHS Ha PabO4YMX MeCTax Il INPOBEIACHHS MPAKTHYCCKUX HIIH
1ab0OpaTOPHBIX 3aHATHI YCTAaHABIMBACTCS CICLHAIBHOE MPOrpaMMHOE obecrieueHne (MporpaMma pedeBOil HABHTALMH, PEYCBBIC
CHHTE3aTOPbI, SKPAHHBIC JIYIIBI).

B y4eOHble ayauTopuu 00ecrieyrBacTCs OCCIPENSITCTBEHHBIH HOCTYI [UIsi O0YYarOMIMXCsl ¢ MHBAIUIHOCTBIO M C OTPaHHUYCHHBIMU
BO3MO)KHOCTSIMH 3/I0POBBsI. B Kak10i ayquTOpuu, e 00y4aroTcsi HHBAIU/ABI M JIHIA C OTPAHUYCHHBIMU BO3MOXHOCTSIMU 310POBBSL,
[peIyCMaTPUBACTCS COOTBETCTBYIOLICE KOJIUYECTBO MECT TS O0YUAFOIIHXCS C YIETOM HApPYIICHUH HX 3M0POBbSL.

Jlnst OCBOGHHMSI MUCHUIUIMHBI WHBaIWAAaM M JIMIAM C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH 3I0POBbsSI MPEIOCTABISIETCSl NOCTYN K
MEeYaTHHIM UCTOYHUKAM, UMEIOIIMMCS B Hay4dHO# Onubnnorexe Yenl'Y, ¢ MOMOMLIBbIO CHEIHATBHBIX TEXHUUECKUX CPEICTB; JAOCTYII C
MOMOUIBIO CIEIHUANBHBIX TEXHHYECKHX W TMPOTPAMMHBIX CPEACTB K OJJIEKTPOHHBIM HCTOYHHMKAM, MPEICTaBICHHBIM B (opme
ANIEKTPOHHOTO TOKyMeHTa B (hoHIe HaydHOH 6nOmuoTeku Yenl'yY win 3JeKTpOHHO-OUOINOTEYHBIX CUCTEMAX.

Y4eOHO-METOIMUECKHE MAaTePHAaNbl Il O0YYAIONMXCS U3 YHCIa WHBATHAOB U JIHIl C OTPaHMYCHHBIMUA BO3MOYKHOCTSIMH 37I0POBbS
MPEIOCTABILSIIOTCS B (JOpMax, aIaNTUPOBAHHBIX K OTPAHUYCHHUSM UX 3[0POBbSI U OCOOCHHOCTSIM BOCIIPUSTHS HHPOPMALIUH.

J1J1st ’HBAJIM/IOB | JIUI] C OTPAHUYSHHBIMH BO3MOXHOCTSIMH 370POBbSI OCBOCHHE JUCIIMILUTHHBI MOXET OBITh YACTUYHO FJIH TIOJIHOCTBIO
OCYIIECTBIICHO C HCIOJIb30BAHUEM JHCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTHI.

Ilpu mnpoBeneHWH MPOMEKYTOYHON AaTTeCTalMd 10 AUCHUIUIMHE OOYyYaloMMMCS C HHBAIUIHOCTBIO U C OTPaHUYCHHBIMH
BO3MOXKHOCTSIMH 3/I0POBBsSI OOCCIICUMBACTCS 10 WX 3asABICHHIO MPEIOCTaBICHHE B JOCTYIMHOW (opMe B 3aBHCUMOCTH OT HX
WHIUBHUAYAJIbHBIX OCOOCHHOCTEH WHCTPYKIMH O TOPSAKE HPOBEACHHS IPOMEKYTOUHOH AaTTECTALUH, OLCHOYHBIX CPEACTB H
BO3MOXHOCTH OTBETOB Ha 3ajaHusi (MMChbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIbIOTEpE, MUCbMEHHO mipudToM bpaiins, c
HCIIOJIB30BAHMEM YCIIyT ACCHCTEHTA, YCTHO).

IIpu poBeACHUH NPOLIEAYPHI OLCHUBAHKS PE3YIbTATOB OOYUCHHS HHBAJINIOB H JIUI C OTPAHIMYCHHBIMU BO3MOKHOCTSIMU
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340pOBbs NMPEAYCMATPHUBACTCS HMCIOJIB30BAHNUE MPEAOCTABICHHBIX Yenl'Y numu cOOCTBEHHBIX TEXHHYCSCKHX CpeAcCTB, HCO6XOZ[I/IMI>IX
MM B CBs3HU C UX HHAUBUAYAJIbHBIMU 0COOCHHOCTSIMH. HpI/I HCO6XOZ[I/IMOCTI/I HHBAJIUAaM U JIMlaM C OrpaHUYC€HHbBIMH BO3MOXHOCTSAMUA
340pOBb NPEAOCTABIIACTCA AOIIOJHHUTCIBHOC BpEMs 1 IIOATIOTOBKHM OTBETAa Ha 3aJaHUsI, IPOLCAypa OLCHHBAHHSA PE3YJIbLTATOB
O6y‘{€HI/I$I 110 JUCHUITJIMHE MOXXCT NPOBOJUTLCS B HECKOJIBKO OTAIlOB.
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