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MUHOBPHAYKHU POCCUA
\, DenepanbHOE rocy1apcTBEHHOE 0I0/DKETHOE 00pa3oBaTeIbHOe
@ YUpPEKACHHE BBICIIET0 00pa30BaHHs

«YensOunckuii rocynapctBeHHsii yausepcure (OI'BOY BO «Yenl'Yy)

Pab6ouas nporpamMma quciuIuTHHb "OU3NUECKe CBONCTBa HAHOMATEPHATIOB" IO HAMIPABJICHUIO MMOJITOTOBKH
(ciertanbrOCTH) 04.05.01 "dyHIamMeHTaIbHAS U IPUKITAHAS XUMUS" HAPaBIeHHOCTH (Ipod o) PyHIaMeHTaTbHAS crp. 3
u npuxaaaxas xumus PI'bOY BO «YHenl'V»

1. HEJIX OCBOEHUA TUCHUTIJINHBI

I_Iel'l])}O OCBOCHUA JUCHUINIUHBI ABJIICTCS MMOJTYYCHUC CTYyJCHTAaMU 3HAHMU 110 OCHOBHBIM (1)1431/1qu1ch METOJaM, NUCIOJIb3yEMbIM B
XHUMUH TBEPAOI'o TeJa.

Bagaun:

— (opMHpOBaHHE TPEACTABICHHUS O MPUHIMITHAIBHBIX OCHOBAX, IPAKTUYECKUX BO3MOKHOCTSX U O'PAaHUYECHUSX COBPEMEHHBIX
(U3UKO-XMMHYECKUX METOJIOB HCCIIEIOBAHHS CTPYKTYPBI, ()a30BOTO U AIEMEHTHOT'O COCTaBa, COCTOSHHS TOBEPXHOCTH TBEPBIX
BEIIECTB, & TAK)KE PEAKIUH C UX y4acTHEM;

— O3HAKOMIJICHHUCE C armapaTypHbIM OCHAIICHUEM METOIO0B UCCICIOBAHUSA

MaTepUuajoB U yCJIOBUAMU IIPOBEACHUA SKCIICPUMEHTA, C ITpoLEeCCaMU

HUHTCPHOpETAluU U I'PaMOTHOI'0 OUCHUBAHW A SKCIICPUMEHTAJIBHBIX JJAHHBIX, B TOM YHCJIC l'[y6J'II/IKy€MI)IX B Haquoﬁ JIATEPATYPE;

- 06yquI/Ie 6y,HyHII/IX CIICUAIIUCTOB XUMUH ONITUMAJIBHOMY BI>I60py METOJa UCCIICAOBAHUA IJId PCUICHHUA IMTOCTAaBJICHHBIX 3a1a4,
YMCHHIO J€J1aTh

3aKJIFOYSHUS] HA OCHOBAHUM aHAJIM3a U CONIOCTABIICHUS BCEH COBOKYITHOCTH UMECIOINXCA JTaHHBIX;

— opMupOBaHKE HHTEPECA K U3YUECHHIO COBPEMEHHON HAyKH O MaTepualiaX, IPOrHOCTUYECKOro IMOHUMaHUsl ()yHIaMEHTaIbHBIX
npoOeM u

MNPAKTUYCCKUX METOAOB UX PCUICHUS B obactu COBPEMEHHOI'O MAaTECPUAIOBEACHU

— pa3BHUTHE Y CTYACHTOB KPUTHYECKOTO MBIIUICHHUSI, CIOCOOHOCTH aIalTHPOBATh U IPHMEHSTH OOIIIE METOIbI K PELICHHUIO
HECTaHIaPTHBIX TUIOB MPOOJIEM, TOTOBHOCTH K CAMOCTOSTEIILHOM IKCILTYaTal[id COBPEMEHHOTO TA00OPAaTOPHOTO ¥ aHATUTHIECKOTO
00opyIoBaHus U PUOOPOB IO U30PAHHOMY HATIPABJICHHIO HCCIICAOBAHUN.

PeSyJ’ILTaTLI O6y‘lCHI/IH 110 JUCHHUIIJIMHE HAIIPaBJICHBI HA JOCTHXKCHNUEC NHANKATOPOB KOMIICTCHIINHN:

TIK 1.1 CocraBaser 061L[Hﬁ IJ1aH UCCIICA0BaHUA U JCTAJIBHBIC IIJIaHbI €I'0 OTACIIbHBIX CTaZ[PIIZ, BI>I6I/Ipa€T 9KCIICPUMCHTAJIbHBIC U
PACUCTHO-TCOPETUICCKUEC METOABI PCIICHUA MOCTaBJICHHONU 3aga4u, UCXOAs N3 UMCIOIUXCA MAaTCPHUAJIbHBIX U BPEMEHHBIX PECYPCOB.

VYK-1.1. BemonzseT nouck nHGOpPMAaLUK, ONpeaesIsieT KpUTEPUU CUCTEMHOT0 aHaJIi3a Npo0IeMHON CUTyalun

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII

Lk (pasaer) OIOIT: [B1.B.1.12

2.1 TpeGoBanus K nNpeIBapUTeJIbHOI MOATOTOBKE 00y4al0LIerocsi:

OCHOBBI XHUMHH TBEPAOTO TEJIa

duznueckas XUMHS

Kpucranmoxumus

2.2 InCUMIUIMHBI U IPAKTHKH, AJI8 KOTOPBIX 0CBOCHHE TAHHOMH TUCHUILIMHBI (MOAYJIs1) HEOOX0IUMO KaK NMpeAuiecTBYOIee:

Hayuno-uccnenoBarenbckas padbora

CCMI/IHa‘p 10 XUMHUHU TBEPAOT'O TEJIa

CDyHKHI/IOHaJ'II)HLIG MaTepHrabl

HOHFOTOBK& K IIpoueaype 3aliuThl U 3allUTa BBIHyCKHOfI KBaJ’IH(bHKaI.[HOHHOfI pa60TI>I

HpeZ[III/IHHOMHaSI IMpaKTUuKa

3. KOMIIETEHLIY OBYYAIOILIET OCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUC LTI TAHBI
(MOJIYJIST)

YK-1: CnocodeH ocymecTBIATh KPUTHYECKHUI aHAJIU3 MPOOJIEMHBIX CUTYal[ii HA 0CHOBE CHCTEMHOTI'0 OIX0/1a,
BbIPA0aTHIBATH CTPATETHIO el CTBHUI

3HaTh:

OCHOBHBIC ITOJIOKCHUA TCOPUU CTPOCHUA TBEPABIX TECII;

YMeTh:

HCTIONB30BATh CUCTEMY (YHIaMEHTAIbHBIX 3HAHUH 110 XUMUH TBEPJIOTO Tella U GU3MYECKUM METOJaM HCCIIEJOBAHMS IS PEIICHUS
poOJIEMHBIX CUTYAIHH;
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Baagern:

CIOCOOHOCTBIO MCITOJIB30BaTh MH(POPMAIIMOHHBIE 0a3bl JaHHBIX U CIICIUATBHBIC CIIPABOYHHKH;

B pe3yabTaTe 0cBOeHUS AU CHUNJIMHBI 00yYaIOLIHIICA T0JKEH

3.1

3HaTh:

3.1.1

OCHOBHBIC ITOJIOKCHUSA TEOPHUU CTPOCHUA TBEPJBIX TEI;

312

q)I/IBI/IKO-XI/IMI/I'-IeCKI/Ie METO/JbI UCCIICIOBAHUA CTPYKTYPBI U CBOMCTB TBEPABIX TEII;

3.13

OCHOBHBIC TCOPETUYCCKUEC IIPEACTABIICHUA O XpOMaTOFpa(I)I/I‘-IeCKI/IX METOax,

3.14

TEOPETHIECKHE OCHOBEI HEOPraHMIECKOH XHUMHH (COCTaB, CTPOSHUE U XUMHIECKHE CBOMCTBA OCHOBHBIX MPOCTHIX
BEILIECTB U XUMUYECKUX COCANHEHNMH, CBA3b CTPOCHHS BEIIECTBA U IPOTEKAHUS XMMHUUECKHX IPOIIECCOB).

3.2

YMmerh:

321

HCIIOJIB30BATh I/IH(l)OpMaI.[I/IOHHLIC 6a3bl JaHHBIX U CIICITAAJIBHBIC CITIPABOYHUKH,

322

MIPOBOJUTH pacIIu(ppOBKY PEHI€HOTPaMM, XpoMaToprpamm, criekrpos OI1P u SIMP;

323

ONHCBIBATH JICKTPOHOMUKPOCKOIMNYCCKUE CHUMKH

324

HCIIOJIB30BaTh CUCTEMY d)yH}laMCHTaHLHbIX XUMHUYCCKUX MOHITUH XUMUH TBEPAOTO TCIIA.

325

33

Baagern:

33.1

OCHOBaMU HABBIKOB OIIPEAEIICHUS CHMMETPUN KPUCTAINIMYECKUX CTPYKTYD;

332

npoucaypamu rojayuCcHus U pacmn(bpom(n CIICKTPOB;

333

MeTOZ[OJ'IOFHefI X'pOMaTOl"pa(bI/IlIeCKOFO aHaimisa.

4. OFbEM JUCIUAIIINHBI (MOJLYJIST)

O6Lwasn TpyaoeMKocTb 33ET

B TOM YHUCIJIC :

Yacos o yueOHOMYy miany : 108

ayJAUTOPHBIC 3aHATHS : 72 9K3aMEeHbI 9
camocrosTebHas pabora : 23,7
9acoB Ha KOHTPOJIb : 9
KOHTaKTHas pabora: 75,3

Bunpl KOHTPOJIsI B CEMECTpax:

H1KP: 33
5. CTPYKTYPA U COAEP)XAHUE JUCIIUITIJINHBI (MOJY JIST)
Kon HaumeHoBaHue pa3/iesioB U TeM /BU/I 3aHATHS/ Cemectp | Yacos Jlntepatypa
3aHATHS / Kype
Pa3nen 1. BBeneHne B HAHOTEXHOJIOTHIO
1.1 Knaccuduxanus Hanomarepuanon. PazmepHsle 3¢ dextsl. OcoOeHHOCTH 9 4 JI1.1 JI1.2 JI1.4
CTpOeHUs HaHOYacTHII . /JIex/ JI1.3712.2 J12.3
01 392 33 54 B35
1.2 Knaccuguxanus Hanomarepuanon. PazmepHsle 3¢ dextel. Oco0eHHOCTH 9 6 JI1.1 JI1.2 JI1.4
cTpoeHust HaHovactuil . /TIp/ JI1.3712.2 J12.3
01392 33 B4 35
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1.3 Knaccugukanus nHanomarepuanos. Pazmepnsie 3¢ dexrer. OcodbeHHOCTH 10 JI1.1 JI1.2 J11.4

crpoenus Hanougactu /Cp/ JI1.3712.2 J12.3
0132233 24 35
Paznen 2. OnTuyecKkue M YJIeKTPOHHBIE CBOHCTBAa HAHOCHCTEM.

2.1 JlnarHocTuka CTpyKTypbl HaHOMaTepuanoB. [1nasMeHHbI pe3oHaHC. 6 JI1.1 JI1.2 JI1.4
[TonympoBOJHUKOBbIC HaHOYACTHUIIBI. KBaHTOpaB3MepHBIii 3P deKT. JI1.3J12.2 JI2.3
Pa3zmepHOCTh POTOHHBIX KPUCTAIIOB. OCHOBBI TEOPHH (POTOHHBIX KPUCTAIIIOB: 01322335455
OITHOMEPHBIH ciry4yail. Metons! hopMupoBaHus GOTOHHBIX KpUCTAILIOB. Omnansl
Kak 1a0IoH 1 co3gaHus HOTOHHBIX KpUCTaIoB. [IpupoaHsie u
CHUHTETHUECKHe onalibl. Kpucranamuueckas CTpyKTypa CHHTETHUECKUX OIaJIoB.

/J1ex/

2.2 JlnarHocTuka CTpyKTypbl HaHOMaTepuanos. [1nasMeHHbI pe3oHaHC. 6 JI1.1 JI1.2 JI1.4
[MonynpoBogHUKOBBIC HaHOYACTHUIIBI. KBaHTOpaB3MepHBIii 3P deKT. JI1.3J12.2 JI2.3
Pa3zmepHOCTb POTOHHBIX KPUCTALIIOB. OCHOBBI TEOPUH (POTOHHBIX KPUCTAILIOB: 0103923334035
OJTHOMEPHBIH city4aid. MeTo i1 (hopMUpOBaHUS (POTOHHBIX KPUCTAILIOB. Omaibl
Kak I1a0JIOH U1 co3AaHus (HOTOHHBIX KpHUcTasIoB. [IpupoaHsle u
CHUHTeTHUeCcKHe onaiibl. Kpucraamnueckas CTpyKTypa CHHTETHUECKUX OIaJIoB.

Mp/

23 JlnarHocTHka CTpyKTypbl HaHOMaTepranos. [1nasMeHHbII pe3oHaHC. 10 JI1.1 JI1.2 JI1.4
[MonmynpoBogHUKOBBIC HaHOYACTHUIIBI. KBaHTOpaB3MepHBIii 3P deKT. JI1.3J12.2 JI2.3
Pa3mepHOCTD (hOTOHHBIX KpHCTALIOB. OCHOBBI TEOPUH (POTOHHBIX KPHCTAIIOB: 01030233 354035
OJTHOMEPHBIH city4ail. MeTo b1 (hopMUpOBaHUs (POTOHHBIX KPUCTAILIOB. Omalibl
Kak 11a0JIOH 11 co3aaHus (HOTOHHBIX KpHUcTasIoB. [IpupoaHsle u
CHUHTETHUeCKHe onalibl. Kpucrammnueckas CTpyKTypa CHHTETHUECKUX OIaJIoB.

/Cp/
Pazgen 3. MarHuTHBIE CBOIiCTBa HAHOCHCTEM.

3.1 JloMeHHas CTpyKTypa HeppOMarHUTHBIX MaTepHaNoB. DHEPrus MarHUTHON 6 JI1.1 JI1.2 JI1.4
aHU30TPONHUU. AHHU30TPOITHS HOPMBI. AHU3OTPOITHSI MEXaHHUECKOTO JI1.3J12.2 JI2.3
HanpsoxeHus. OOMeHHas aHu30Tponus. [lepeMarHuunBanue OJHOJOMEHHBIX 01322335455
gactull. KorepeHTHOE BpallleHNe MarHUTHBIX MOMEHTOB. /JIek/

32 JloMeHHast cTpyKTypa heppOMarHUTHBIX MaTePHAIOB. DHEPrHs MArHUTHON 6 JIT.1 JI1.2 1.4
AQHM30TPONHU. AHN30TponuUs GOpMbI. AHUOTPOIHUSI MEXaHUIECKOTO JI1.3J12.2 J12.3
HanpspkeHus. OOMeHHas aHu30Tponus. [lepemarHuunBaHue OHOIOMEHHBIX 210223334055
gacTul. KorepeHTHoe BpanieHne MarHUTHBIX MOMEHTOB. /T1p/

33 JloMeHHas cTpyKTypa HeppOMarHUTHBIX MaTepHanoB. DHEPrus MarHUTHOH 10 JI1.1J11.2J11.4
AQHM30TPONHHU. AHU30TpONHUS GOPMBI. AHU3OTPOITHSI MEXaHUIECKOTO JI1.3J12.2J12.3
HanpspxeHus. O6MeHHast anuzoTponus. [lepeMarHuunuBaHue OAHOAOMEHHBIX
gactrll. KorepeHTHoe BpaleHne MarHUTHBIX MOMEHTOB. /Cp/

Pazgen 2. Mexann4yeckue cBOiiCTBa HAHOCHCTEM.

4.1 3akon Xosia-ITerua. CTpykTypa Mex3epeHHBIX TpaHull. JlehexTsl B 6 JI1.1 JI1.2 114
HAaHOCTPYKTYpUPOBAaHHBIX MaTepuaiax. BiusHue rpanul] pasena Ha JI1.37122 J12.3
MEXaHUYECKHE CBOMCTBA HAHOKPUCTAIUNINUECKUX HAHOMATEpHaoB. YIIpyrue 319293 24 D5
cBoiicTBa. BeicokoTemnepaTypHast moia3ydects. MoaenrpoBaHue 3epeH U
MEK3epEHHBIX TPaHHMII ITPU HarpykeHuH. /JIek/

4.2 3akoH Xona-Ilerya. Ctpykrypa Mex3epeHHbIX rpanull. JledekTsr B 6 JI1.1 J11.2 J11.4
HAHOCTPYKTYPHUPOBAHHBIX MaTepHanax. BiusHue rpaHul pasziena Ha JI1.3]122 J12.3
MEXaHMUYECKHE CBOWCTBA HAHOKPUCTAJUINIECKUX HAHOMATEPHUAJIOB. YTIpyTHe 3192939495
cBoiicTBa. BeicokoTemneparypHas nonsydyects. MoaenupoBaHue 3epeH u
MEK3EPEHHBIX TPAHUILL IPYU HArpyxeHuu. /JIex/

43 3akon Xoina-Ilerya. CTpykTypa Mex3epeHHbIX rpanull. JledekTsr B 10 JI1.1 JI1.2 JI1.4
HaHOCTPYKTYpPHUPOBAHHBIX MaTepuaiax. BausHue rpanull pa3ziena Ha JI1.3J7122 J123

MEXaHUYECKHE CBOWCTBAa HAHOKPUCTAIUIMISCKIX HAHOMATePHANIOB. YIPyTHe
CBOICTBa. BeicOKOTEMIIEpaTypHast MON3y4yecTh. MoJeTpOBaHUe 3epeH U
MEX3EPEHHBIX T'PaHUII IPH HarpykeHuu. /JIex/

01 52 33 54 55
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Paspen 5. IlppmeHeHne HAHOMATEePHATIOB
5.1 Hanomexanm3mer 1 HaHOYCTpOiicTBa. Hu3koTemMnepaTypHbie TOIUIMBHEIE 9 6 JIT.1 JI1.2 1.4
aneMeHThl. DeppuToBBIC HAHOYACTHIIBI /JIeK/ JI1.3]122 J12.3
0109233 3455
5.2 Hanomexanusmel 1 HaHOYCTpoOiicTBa. HuzkoTemnepaTypHble TOIUIMBHbIE 9 6 JIT.1 JI1.2 JI1.4
anemenTsl. DeppuToBBIC HAaHOYACTHUIIBI /JIeK/ JI1.3J12.2  J12.3
D132 933 54 35
53 Hanomexanu3Mel 1 HaHOYCTpOiicTBa. Hu3koTeMnepaTypHbIe TOIUINBHBIE 9 10 JI1.1 JI1.2 JI1.4
anemenThl. @epputoBsie HaHOYACTHILIBI /JIek/ JI1.3J12.2  JI2.3
219233 3455

6. ®OH/JI OHEHOYHbIX CPEJICTB

6.1. IlepeyeHs BH/IOB OLIEHOYHBIX CPEACTB

IIpoBepka kayecTBa YCBOSHHUS 3HAHUH CTYIEHTOB [0 JAHHOH AUCHUIUIMHE BKIIOYAET B CE0Sl: TEKYIINI KOHTPOJIb U IPOMEXYTOUHYIO
aTTecTaluIo.

Texyumii KOHTPOJIb BKJIFOYAET B ce0s MOATOTOBKY M ClIady MPOEKTa 10 BEIOpaHHOU TeMme. J[J1s 3TOro cTyIeHT 0053aH NpeA0CTaBUTh
pedepar 1o BEIOpaHHOH TeMe MPOEKTa, 3aIUTHTh €ro, BBICTYIIHB C J0KJIAJI0M, CONPOBOKAAIOLIMMCS TPE3CHTAIHEH.
[IpomesxyTouHast aTTecTalys MpeacTaBiIsieT co00i 3aUeT, KOTOPBIN MPOBOJUTCS B YCTHOW (OopMe o Ouieram.

6.2. TunoBbie KOHTPOJIbHBIC 3a/IaHUSI U HHbI€ MaTepHUaJIbl AJIsA TeKymeii aTreCcTanuun

[TPumepHBIE BOIPOCHI ISt KOJUIOKBIYMOB:

1. Knaccuduxanus Hanomatepuanos. Pazmepusie 3¢ dextsl. Pusnueckue cBoicTBa HaHOMaTepHanoB. COpOLIMOHHbBIE U XMMUUECKUE
cBolicTBa HaHOMaTepuaoB. [1osBIeHIE HAHOTEXHOIOTHU.

2.0cobeHHOCTH CTPOeHUS HaHOYacTHL. [10X0bI «CBEPXY BHU3» M «CHHU3Y BBEPX».

3.ITonynpoBOJHUKOBBIC HAHOUYACTHUIIBI. KBaHTOpaB3MepHBIi S DEKT.

4.0nTHYyecKue u AIEKTPOHHEBIE CBOMCTBA HAHOCHCTEM. [ [I1a3MOHHBIN pe30HaHC.

5.Metoxbl hopMupoBaHHs POTOHHBIX KpUCTAILIOB. Omainbl Kak MadJIoH IS CO3/1aHusl POTOHHBIX KpUCTAILIOB. [IpupoaHbIe 1
CHHTeTHueckue onansl. Kpucraminueckas cTpyKTypa CUHTETHUECKUX OIAJIOB.

6.CoHeuHbIE JIEMEHThl Ha OCHOBE CEHCHOMIM3UPOBAHHBIX IIHPOKO30HHBIX NOTYyNpoBOAHUKOB. [Ipunnun neictBus CCO.
dotoaHox

Ha OCHOBE HAaHOCTPYKTYPHPOBAHHOTO THOKCH/a THTAHA.

7.MarHutHble CBOHCTBA HaHOCHCTEM JloMeHHast CTPYKTypa (heppOMarHUTHBIX MaTePHAIOB. MarHUTOJHAICKTPHUKH.

8. DHeprus MarHuTHOI aHu30Tponuu. AHuzorponus Gopmsl. IlepeMaranunBaHue 0HOAOMEHHBIX YacTull. KorepeHTHOE BpallieHue
MarHUTHBIX MOMEHTOB.

9.I1pocTbie (MOHOMETAINYECKHE) HaHOYACcTHIBI. PeppUTOBBIE HAHOYACTUIIBI. MaTepHansl ¢ KOMOMHUPOBAHHBIMH HAITOJHATEISIMU.
HanouacTHIbl Ha yIbTPaAUCIIEPCHBIX HOCUTENSAX. [IOTIOTUTENN 5IeKTPOMarHUTHBIX BOJIH Ha OCHOBE HAHOKOMITO3UTOB.
10.MarHuTHBIE U paMOIIOTIIONIAIOIINE MATEIUICOICPKAIIIE HAHOKOMIIO3UTHI.

11.MexaHnuecKre CBOWCTBa HAHOYACTHUIL. BIMsiHME TpaHuIl pa3aena Ha MeXaHHIeCKUe CBOHCTBA HAHOKPHCTAJUTHUECKHX
HaHOMaTepHaioB. YIpyrue cBoicTBa. BeicokoTemneparypHas noia3y4yecTsb

12.C6opka HaHOuacTUl 1 HaHOHHUTEH. Critbl, 00yCIOBIEHHBIE KAMIIIIPHBIMU SBICHUAMU. [lMCIIEpCHOHHbBIE B3aUMOICHCTBUSI.
C6opxka o necTBueM cuil cABUroBoro TeueHus. Coopka B anekTpudeckoM mnone. KopaneHTHO-cBsI3aHHas cOopka. COOpka B
rpaBUTaLOHHOM Toiie. TemmarHas cOopka. [Ipyrue MeTo sl U3rOTOBIEHHUS MUKPOOOBEKTOB

13.JIutorpadus. ®oronurorpadus. doronurorpadus ¢ pa3oBbIM CIBUTOM. DJICKTPOHHO-ITyueBast Jutorpadus. PeHTreHOBCKas
surorpadus. JIntorpadus ¢ HCHONIB30BaHHEM C(HOKYCHPOBAHHOTO HOHHOTO ITy4Ka. JIutorpadus Ha HEUTPaIbHBIX aTOMHBIX ITyYKaX.
Hanomanunynsuun 1 HaHoaHTOrpadus.

14. HanomaTepuaisl JJ1s aJbTepHATUBHOM SHepreTHky. HuskoremneparypHble TOIUIMBHbIE JIeMeHThI. [IpoToHIIpoBOgsIIINEe
MeMOpaHBbI JJIsl TOIUTUBHBIX AJIEMEHTOB. | MOpHIHBIE TPOTOHIPOBOAALINE MEMOpPAHBI.

15.HanomaTepuasisl ¢ HOHHOM IPOBOJMMOCTBIO. BIUsiHUE UCIEPCHOCTU COEMHEHUS HA X MOHHYIO IIPOBOUMOCTD. MloHHas
IPOBOJMMOCTh MEMOpaHHBIX MaTepHanoB. HaHoMaTepuasbl co CMEIaHHON KHCIOPOA-UOHHON M 3JIEKTPOHHON MPOBOAMMOCTHIO
16.I'ubpuHbIe KOMIO3UIMOHHBIE MaTepHaibl ¢ 100aBkaMu HaHOYacTHL. [lonnMepHble HAHOKOMIIO3UTHI, HAIIOJIHEHHBIE
YIIIEPOJHBIMU HAHOTPYOKaMH.

17.Hanoonekrponuka. KBaHTOBBIE KOMITBIOTEPEL. MoJIeKyIIsipHas 2JIeKTPOHUKA. MaTepHalbl st OMOHAHOTEXHOJIOTHI.

6.3. TunoBbie KOHTPOJIbHBIC BOIIPOCHI M 3aJaHUA AJIs l'lpOMe)RyTO‘IHOﬁ arreCcTauun
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BOHpOCI)I JJI1 OK3aMEHa

O 001N N KW —

. Kitaccnguxkanust HanoMmarepuanos.

. Pasmephbie a3 dekTsi.

. OcoOEHHOCTH CTPOCHUSI HAHOYACTHII .

. dnarnoctrka cTpyKTypbl HaHOMaTepHaioB. [[1a3mMOHHEIN pe3oHaHC.

. [MonynpoBogHUKOBBIC HaHOUYACTHUIIBI. KBaHTOpaB3MepHBIi S HEKT.

. PazmepHOCTh (POTOHHBIX KpUCTaIOB. OCHOBBI TEOPUH (DOTOHHBIX KPUCTAIIIOB: OJTHOMEPHBIN CITyYaid.
. Meronsl hopmupoBanusi GOTOHHBIX KPUCTAILIOB.

. Omanel Kak madIoH Ui co3AaHNs POTOHHBIX KPUCTAIIOB.

. IlpuponHble U CHHTETUYECKHE OMAJIBI.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.

Kpucranmmueckas CTpyKTypa CHHTETHYECKUX OIAJIOB.

3akoH Xoina-Ilerya. CTpyKTypa MEX3€peHHBIX I'PAHHUILL.

JledexTbl B HAHOCTPYKTYPUPOBAHHBIX MaTepuanax.

BrnusHue rpaHulL pa3ziesia Ha MEXaHN4eCKHe CBOMCTBAa HAHOKPUCTAIIMYECKUX HAHOMATEPHANIOB.

VYnpyrue cBoiicTBa. BelcokoTeMneparypHas I0JI3y4ecTb.

MozenupoBaHue 36peH U MEK3EPEHHBIX I'PAHUILL IIPU HAPYKEHUU. UECKUX OIaJIOB.

HanomexaHU3MBbl 1 HAHOYCTpOHCTBa. MUKPO- U HAHOTPUOOJIOTHS.

HanomexaHuka 1 U3HOC MaTepUasoB.

IIpeoOpa3zoBanue YHEPTHH.

DJeKTpoCTaTHUECKNE, MATHUTHBIE, TbE303JICKTPUIECKHE, TEIUIOBBIE, THIPABINYECKHE aKTIOATOPHI.

C6opka HaHOYACTHUI M HAaHOHUTEH. CUITBL, 00YCIIOBIICHHBIC KAMUISIPHBIMH SBJICHUSIMHU.

Jlurorpadus. oromurorpadus.

Penrtrenosckast mutorpadust. Jlurorpadus ¢ ucroap3oBaHueM CHOKYCHPOBAHHOTO HOHHOTO MyYKa.
Hanomanumnyssaun 1 HaHoIuTOrpadus.

Hanomatepuainsl 11 anbTepHATUBHOM dHEPreTHKH. Hu3koTeMIiepaTypHble TOITMBHBIE 2JIEMEHTEL.
IIporoHnpoBoasIIie MEMOPAHBI IS TOIIMBHBIX 3JIEMEHTOB. [ MOpHIHBIE TPOTOHNPOBOISIIINE MEMOPAHEI.
Hanomatepuasl ¢ HOHHOM IPOBOIMMOCTHIO. BIMsiHNE ANCIIEPCHOCTH COEMHEHNUS Ha UX HOHHYIO IIPOBOJUMOCTD.
HonHas npoBOAMMOCTh MEMOPAaHHBIX MAaTEPHANIOB.

Hanomatepuass! co cMelaHHOH KMCI0POA-MOHHOM U 3JIEKTPOHHON IPOBOAUMOCTBIO.

rI/I6pI/I}1Hl:IC KOMITIO3UITMOHHBIC MaTCpHrajbl C }106aBKaMI/I HaHOYaCTHII. HOHI/IMCprIC HaHOKOMIIO3HUTHhI, HAITOJTHCHHBIC

YIJIEPOJHBIMU HAHOTPYOKaMHU.

30.

Hanosnexkrponnka. KBaHTOBbIE KOMIIBIOTEPHI. MOJIEKYIIpHAs IEKTPOHKUKA. MaTepuasl sl OMOHAHOTECXHOJOTHH.
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MHHOBPHAYKU POCCHU
\ DenepanbHOE TOCYAAPCTBEHHOE OF0/PKETHOE 00pa3oBaTeIbHOE
@ yUpexJeHHe BBICIIEr0 00pa3oBaHUs

«YensOunckuit rocyaapctBeHHbIi yHIBepcuTe™ (PI'BOY BO «Uenl V)

Pabouas nporpamma nucuuiuingsl "®du3nueckue cBOKCTBa HAHOMATEPHAIOB" MO HAIIPABICHUIO TOATOTOBKU
(cmermanbHocTH) 04.05.01 "dyHgaMeHTanbHAs U IPUKIAIHAS XUMHUA'" HAIPaBICHHOCTH (TIpodmnio) OyHaaMeHTanbHas crp. 8
u npuknagnas xumust PIBOY BO «Yenl'Y»

6.4. Kpurepun oneHnBaHus

ITpoBepka kayecTBa yCBOSHHS 3HAHUH CTYIEHTOB 110 AUCIMIUIMHE DPU3nyeckne CBOHCTBA HAHOMATEPHAIOB OCYIIIECTBISIETCS
CJIeyIOINUM 00pa3oM: TeKYLIHH KOHTPOJIb — IUCbMEHHass KOHTPOJIbHAas paboTa 1o paszeiy JeKLHOHHOTO Kypca, TBOpUecKas
pedepaTuBHas pabdora.

WTtoroBas aTrectaiys KauecTBa yCBOCHHS 3HAHUH 3aBepIIaeTCs IK3aMEHOM, Ha KOTOPOM y CTYIEHTOB IIPOBEPSETCS] YCBOCHUE
TEOPETHYECKUX 3HAHUH M YMEHHE UX MPUMEHATH B IPAKTUIECKOH e TeIbHOCTH.

K sx3ameny no aucuuminne «Pusuyeckue cBONCTBa HAHOMATEPHAIOBY» JJOIIYCKAIOTCS CTYICHTBI OCBOMBIIIME BCE Pa3/ielibl
JUCHUTUINHBIL.

KpurepreM ycrenmHocTiH 0CBOeHHs y4eOHOT0 MaTepHana siBJSIeTCS SKCIIEPTHAS OIIEHKa MPeTIoIaBaTeNsl, YU THIBAIOLIAst
PEryIsIpHOCTD

HOCEIICHUS 003aTENIbHBIX YUCOHbBIX 3aHATHIA, 3HAHUI TEOPETHIECKOTO pa3/erna MpOorpaMMEl .

Hrorosas arrecraiys Ka4eCcTBa YCBOCHHS 3HAHUN 3aBEPIIACTCS KOHTPOJIBHOW pabOTON MITH MUCBMEHHOM paboToii, Tae
OLICHUBAIOTCSL:

a) XapakTep COJIEep)KaHUs OTBETA: TOYHOCTb, ITOJIHOTA, INTyOHHA, MEXKIIPEIMETHOCTb;

0) KOMIIETEHTHOCTh B KOHIIETITYaJIbHBIX U HCCIIEOBATENBCKIX MaTepraiax u CIIocOObI X IPUBJICYEHHUS B OTBETE;

B) BJIQJEHUE KYJITYPOM MICHMEHHOTO OTBETA: JIOTHYHOCTh, KPATKOCTh, 0G0OIIEHHOCTE, ONEPATHBHOCTD, CBA3b TEOPHH C TPAKTHKOIM,
HaJM4yue cOOCTBEHHOM MO3ULIUY;

I') CAMOCTOSITENILHOCTh OTBETA U OTPAXKEHHE B HEM COOCTBEHHOU MPO(PECCHOHATBHO — TMYHOCTHOM MO3UIHH.

B cOOTBETCTBUY C STUMH KPUTEPHSIMH OTBET CTYJICHTA OLEHUBAETCS CIEIYIOINM 00pa3oM:

«OTINYHO» - CTYAEHT ITTyOOKO M IOJIHO BIAJEET CoAep)KaHueM y4eOHOro MaTepHana 1 MOHATHHHBIM allapaToM; yMeeT CBA3bIBATh
TEOPUIO C IPAKTUKOMN, WILTIOCTPUPOBATh IpUMEpaMu, (hakTaMu, JaHHBIMH HayUHbBIX MCCIIEIOBAaHUMN; OCYLIECTBIIET MEXKIIPEAMETHBIE
CBSI3H, TIPEUIOKEHSI, BEIBOJABL, yMeeT 000CHOBBIBATH CBOH CY)KICHUS U IMTPO(YECCHOHATBHO-THIHOCTHYO O3UIIHIO 110 U3JIaraeMoMy
BoIlpocy. Braseer npakTuueckuMu HaBbIKAMH, IEPEHOCUT 3HAHMS HA CUTYalUH B )KU3HU U ObITYy. OTBET HOCHT CaMOCTOSITEIbHBIN
XapakTep WK JIOMYIIEHHbIE OIUOKU UCIPABIISIIOTCS CTYIEHTOM 110CTIE TOMOIHUTENBHBIX BOIPOCOB IPENOJaBaTels.

«Xopomo» - CTYJEeHT BIIAJEET COEPKAHUEM YUeOHOro MaTepHaja U MOHATHHHBIM alllapaToM; YMEET CBS3bIBAaTh TEOPHUIO C
MPAKTHKOH, WITFOCTPUPOBATh IpUMeEpaMH, (pakTaMu, JTaHHBIMH HAY9IHBIX UCCIIE0BAHMI; yMeeT 000CHOBBIBATH CBOH CY)KIACHHS T10
U3J1araeMoMy BOIIPOCY.

«Y IOBIETBOPUTHEIIBLHOY - CTYAEHT 3HAET COJEpKaHue yueOHOro MaTepuaia, yMeeT CBI3bIBaTh TEOPUIO C IIPAKTUKOH,
WLTIOCTPUPOBATh NPUMepaMu, (haKTaMH, JaHHBIMH HAYYHBIX HCCIIEIOBAaHHIN; yMEET 00OOCHOBBIBATH CBOM CYXKIICHHUS 110 U3JIaraeMOMY
BOIIPOCY.

«He YAOBJIETBOPUTECIIBHOY» - CTYJE€HT UMECT Pa3pO3HCHHBIC, 6CCCI/ICTCMHI>IG 3HaHUA; HE YMECT BBIACIIATH I'NITaBHOC U BTOPOCTCIICHHOC.
JomyckaeT omMOKY B OIPEICICHUN NOHATUH, (OpMYNIUPOBKE TEOPETUUECKUX IOJIOKEHUH, NCKAXKAIOIUX UX CMBICIT; HE
OpPHEHTUPYETCS B IIPOTPaMMHO-METOIMIECKIX, UCCIEA0BATENLCKUX MaTepraiax, OeCIopsI0o9YHO U HEYBEPEHHO U3JIaracT MaTepHalr,
HE YMEET COCAMHATh TEOPETUUECKOE NONOKEHUE C MMPAKTHKOM.

7. YHEBHO-METOAUYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHUWE TUCIIUITJIMHBI (MOY JI51)

7.1. Pexomenayemasi qutepatypa

7.1.1. OcHoBHas JuTEpaTYpa

ABTOPBI, COCTaBUTENH 3arnaBue WsnarensctBo, rog| Pecypc
JI1.1 |Bapeibun A. A., OU3MKO-XUMHS HAHOYACTHUI], HAHOMATEPUAIIOB U HAHOCTPYKTYP: Kpachosipck : 9BC

Baxtuna B. A., yuebHoe nocobue Cubupckuii

Tomunun B. U., (https://biblioclub.ru/index.php?page=book&id=229593) (denepanbHbIf

Tomununa H. I1. YHUBEPCUTET

(CDYV), 2011
7.1.2. lonoJIHUTeIbHAS JJUTEpaTypa

ABTOpBI, COCTaBUTEIHN 3arnaBue MzpatenbctBo, TOoa| Pecype
JI2.1 |T'. W. Jxapaumanuesa,| Hanomarepuansl. CBoiicTBa U cepbl IPUMEHEHHS : yUeOHUK IS CaHkT- 9bC

K. A. Keinpanuesa, By30B (https://e.lanbook.com/book/166935) IetepOypr :

A. B. Merenuna, Jlanp, 2021. —

WN. E. Yasaan 200 c.

7.2. IlepeveHsb pecypcoB HH(POPMALMOHHO-TeJIeKOMMYHNKAMOHHOI ceTH "MHTepHeT"

O1 |HauuonanbHas snektpoHHas oubnauoreka (HOB) [DnexTpoHHblil pecypc] : 00beIMHEHHBIN 31eKTPOHHBII KaTanor (JOHI0B
POCCUICKHX
oubnumorex : caiit. — URL: http://H36.pd.

392 |[eLIBRARY.RU [DnexTponHslil pecypce] : anexkTponHas 6ubnuoreka / Hayd. anexkrpon. 6-xa. — URL:
http://elibrary.ru/defaultx.asp.

O3  |Znanium.com [DIeKTPOHHBIH pecypc] : meKTpoHHO-0nbIHoTeyHas cucteMa (OBC) / Hay4Ho-n3naTensckuii eHTp
NHOPA-M. — URL: http://znanium.com/.
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94 |IOpaiiT [IneKTpoHHbII pecypc] : anekTpoHHOo-0nbmuoTeunas cucrema (ObC) / uznarenscto FOpaiit. — URL:
https://biblio-online.ru

O35 |Jlanb [DnexTpoHHEIT pecypc] : 31eKTpoHHO-0nbIMoTeyHas cucrema (OBC) / m3narensctBo Jlans. — URL:

http://e.lanbook.com/.
7.3 IlepeyeHb HHGOPMANMOHHBIX TEXHOJIOTHI
7.3.1 IlporpammHoOe o0ecnieyeHne
LMS Moodle
MS Office365
Adobe Reader

7.3.2 IlpodeccnonabHbie 6236l JAHHBIX U HH(POPMALMOHHO-CIIPABOYHbIE CHCTEMBbI

1. Hayunas snextponnas 6ubnuorexa eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : HayuHast 3neKTpoHHast
oubmmoTeka : caiT. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Pexkxum noctyma: st 3aperucTpup. noip3obareneid. — Teker :
9JIEKTPOHHBIN.

2. HaunonanbHas snexrponHast 6ubnuorexa (HOB) (https://rusneb.ru/) HaunonaneHas snexrponHas 6ubnuorexa (HOB) :
00BETUHEHHBIN 3JICKTPOHHBIN KaTanor GoHA0B poccuiickux 6ubunorek : cait. — URL: http://H306.pd. — Pexxum nocryna: u3
YUTAIBHBIX 3a710B OuOmmoTeku Yenl V. — TeKCT : aeKTPOHHBIN.

3. IIpesunenrckas oubnuoreka (https://www.prlib.ru/) [Ipe3unenrckas OnOIHOTEKA : SEKTPOHHAS HALIMOHAIbHAS OMOIHOTEKA : CaiT /
OI'BY Ilpesune Hrckas 6ubimote ka u meHu b. H. E neiuna. — CankrllerepOypr, 2009 — . — URL: https://www.prlib.ru/. — Tekcer :
SJIEKTPOHHBIH.

4. Web of Science (https://apps.webofknowledge.com) Web of Science : MynbTuaMCIUIITHHAPHAS pedepaThBHAs Oa3a JaHHBIX /
kommanusi Thomson Reuters. — Pexxum mocryna: muis 3apeructpup. nonbs3oBareneid Yenl'Y. — TeKCT : 3IeKTPOHHBIH.

5. Scopus (https://www.scopus.com) Scopus : peeparuBHas 6a3a nanubix / Elsevier BV. — URL: http://www.scopus.com/. — 3. anrim.
— Pexxum mpoctyma: mms 3apeructpup. monb3osareneit Yenl'V. — Tekcer : aJ1eKTpoHHBIH.

6. DNeKTPOHHBIN KaTayor Hay4Ho 6nbnmuorekn YenlY [DnekTpoHHbIi pecype] : 6a3a nanHbix / Uensio. roc. yH-T. — YensOunck, 1992.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHHUIIITUHBI (MOAYJIST)
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Pabouas nporpamma nmucuumuinHb! "®u3ndeckue cBOWCTBa HAHOMATEPHAIOB" MO HAMIPABJICHHUIO MTOATOTOBKU
(cienmanbHOCTH) "XUMuA" HanpaBIeHHOCTH (PO iTio) OU3HKO-XUMHYECKHE MPOIECCH B COBPEMEHHBIX TEXHOIOTHAX cTp. 9
OI'bOY BO «Yenl'V»

1.YuebHas aAyJAUTOPpUA UIA IIPOBEACHUA 3aHATUI JICKIITMOHHOT'O THUIIA:

OcHOBHOE 000PYIOBaHUE:

KonmnuectBo nocanounbix Mect — 50, yueOHas mebenb, MyabTuMeuiHbii [Ipoektop EPSONEB-X41, 3kpaH ¢ 3JIeKTponpUBOIOM
Lumen, akTuBHas akyctuueckas cucrema, Microlabsolo-6¢, ITK INTEL E 2140 ®OPMO3A MOHUTOP TFT 17"Acer 1716 Fs
(700;1.5ms, 1280x1024), Komnsrotep i paboT ¢ AETOBBIMU M aHATUTHYECKUME IporpamMmmaMu Mounutop TFT17"LGL1718S.

VYueOHo-HarISAAHBIE TTIOCOOHS:

MyJ'II:THMe,Z[PIfIHaSI npe3CcHTal A, Ta6n1/1ua MeHz[eneeBa.

[IporpammMHoe obecnieyenue:

MSWindowsXPProfessionalSP2 s BY308. JIunensun 6eccpounsie, I'oc. Konrpakt Ne 300 ot 08.10.2008 r., MSOffice 2007.
JInnensuu 6eccpounsie. Jlunensus Ne 44664774 ot 09.04.2008r., ITO «AntuBupyc Kacniepckoro» JIumeH3noHHbIH 1orosop Ne
1013/K-2773 ot 11.12.2017r.

2.YueOHast ay TUTOPHS TS IPOBECHUS 3aHATHIH CEMUHAPCKOTO THMA: ayAd. 212.

OcHOBHOE 000py/TOBaHHE:

KonunuecTBo nmocagouHbix MecT — 44, yueOHasi meOenb, masmMenHslil Tenesusop LG S0PV350 50", noytOyk iRUPatriot 707 coreWin8
— MEPEHOCHOM, aKyCTUYECKask CUCTEMA.

VueOHO-HaTJIIIHBIE ITOCOOUS:

MynsTumeaniinas npe3eHTarus.

ITporpammHoOe obecniedeHue:

MSOffice 2010 Pro. (Ne nunensuu: 48780632. JIunensuonnoe cornarrenue Open License 68753219ZZE1307. dara ¢ 11.07.2011.),
PSPP (cBoboaHoe nporpamMmmuoe obecneyenue, aunensus GNUGPL).

3.HOMeH.[eHI/Ie JUISL CAMOCTOSITETEHOM pa6OTI>IZ

3.1 YuranbHbli 3a1 Ne 1

OcHoBHOE 000py/10BaHUE:

KonudecTBo mocamouHbIx MecT — 50, 5 IepCOHABHBIX KOMITBIOTEPOB C TIOAKIIOUCHUEM B CeTh «IHTEpHET», HEOTPaHUYCHHBIH TOCTYII
k OBC u B/l, yueOHast MeOenb, KOHIUIIUOHE.

ITporpammMHOe obecniedeHue:

MicrosoftWindows 10 Pro. (JIuuensuu 6eccpounsie. JJorosop Ne AD-223/28/18), MicrosoftOffice 2016 Pro(JIuniensuun deccpoyHsie.
Jorosop Ne AD-223/28/18), Koncynberant [Imtoc (Cornamenue o cotpyaaudectse Ne 31 ot 20.05.2003 ¢ pernoHaIBHBIM
nH(OPMALIMOHHBIM LIEHTPOM OOLIEPOCCUICKOM CETH pacpocTpaHeHus npaBoBoi nHpopmarmn), I10 «Antusupyc Kacnepckoro»
(JImuensuonuslit gorosop Ne 1013/K-2773 ot 11.12.2017 1.).

3.2 UudopmarroHHO-0ubIMorpadudeckuii oTaesn

OcHOBHOE 000pYI0BaHUE:

KonuvecTBo nmocamouHbix MectT — 24, yueOHas Me0elib, 7 IepCOHALHBIX KOMITBIOTEPOB C MOJKIFOUCHHEM B ceTh «THTepHET,
HeorpannueHHbIN noctyn kK O6C u B/I.

IporpammHOcobeceueHuE:

Microsoft Windows Professional 7 Russian Academic OPEN No Level (CBT(OAOLIEHTP) 18.02.10. Homepnuuensuu 46536280),
Microsoft Windows Professional 7 Russian Academic OPEN No Level (JJoroBop Ne AD-61/10), Microsoft Office Professional Plus
2010 Russian Academic OPEN 1 License No Level (JoroBopNe AD-23/12, nHomepnunensun 60411804), KoncymsrantlImtoc
(Cornamenuneocorpyaaudectse Ne 31 ot 20.05.2003
CpernoHATbHPIMUH()OPMAIIHOHHBIMIIEHTPOMOOIIIEpOCCHIICKOMCeTHpacpocTpaneHuspasoBoirHpopmanmi) HOB (Jorosop Ne
101/H356/2810 ot 20.02.2018), ITO «AnTuBupycKacnepckoroy» (JIluuensuonnsritnoropop Ne 1013/K-2773 ot 11.12.2017 r.)

21.]'[5{ peanm3anun JUCHUIIINHBI UCITOJIB3YIOTCA y‘IC6HLIC ayJUTOPUH IJIA IIPOBECACHUSA 3aHATHI JICKIITMOHHOTI'O THUIIA, 3aHATUI
CCMUHApPCKOI'0 TUIIA, IPYIITOBLIX U THAUBHUAYAJIbHBIX KOHcyHBTaHHﬁ, TCKYILICTO KOHTPOJIA U HpOMe)I(yTO‘IHOﬁ aTTeCTall, a TAKXKE
NOMCIICHUA I CaMOCTOSITEIHbHOU pa6OTbI.

VY4eOHbIe ayAUTOPHH YKOMILICKTOBAHbI CIICIIMATM3UPOBAHHOM MeOEIIbI0 M TEXHUYECKHMMH CPEJICTBAMHU 00yUYeHHS (IEPEUHUCITUTB ).

JUi1st mpoBeIeHNMsT 3aHSTHI JIEKIIHOHHOTO THIIA MPE/JIarafoTcsi HabOpbI IEMOHCTPALHIOHHOTO 000PYI0BaHHUS U YUeOHO- HATJISTHBIX
ocoOui (IeMOHCTPallMOHHBIM Habop aToMOB, Tabaua MeHzaeneesa, TabIuIa paCTBOPUMOCTH, 3JEKTPOXUMHUUECKUH Psi
HaTPSHKCHUS] METAJLIOB)

[Tomemnenust 111 CAaMOCTOSITENILHOM paOOTH 00yHarOMNXCsl OCHALIEHB! KOMITBIOTEPHON TEXHUKOH C TIOAKIIOUEHUEM K CETH
"NuTepHer" 1 o0ecriedeHneM J0CTyIa B 3JIEKTPOHHYIO0 HHPOPMAIIMOHHO-00pa30BaTeNIbHYIO Cpely YHUBEPCUTETA

9. METOJJMYECKHUE YKA3AHMSA JUISA OBYYAIOIIUXCS IO OCBOEHUIO JUCITUIIJIMHBI (MO JIS)

8 HB8Y B8 ety



Pabouas nporpamMma aucuuminabl "OU3NUECKIe CBOHCTBa HAHOMATEPHAIOB" IO HAIIPABJICHUIO MOATOTOBKH
(cenmanbHOCTH) "XUMuA" HanpaBIeHHOCTH (PO iTio) OU3HKO-XUMHIECKHE MPOIECCH B COBPEMEHHBIX TEXHOIOTHAX ctp. 10
OI'bOY BO «Yenl'V»

Oco0oe 3HaYeHHEe UMEET HAJIMYKE Y BBITYCKHUKOB HABBIKOB M YMEHHI CAMOCTOSATEINILHO MOJTy4aTh 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB
nH(OPMALINH, CHCTEMAaTH3HPOBATh M aHATU3UPOBATH ITOy4YeHHYI0 nHpopMaro. opMupoBaHHe TAKOTO YMEHUS IPOUCXOINT B
TEYEHHUE BCEro Mepruoia 00y4eHus yepes MoAroTOBKY K JJaOOpaTOPHBIM, CEMUHAPCKHM, MPAKTHYECKUM 3aHATHsAM. [Ipu aTOM
caMocTosiTebHast paboTa CTYJeHTa UTPAeT BaYKHYIO POJIb B XOZIe BCero yueOHoro nporecca. [Ipu n3ydeHHH JUCIHUIUIMHEI OCHOBHYTO
JIOJTI0 OTBOJMMOTO HA CAMOCTOSATENIFHYIO paOOTy BpEMEHH 3aHUMaeT paboTa ¢ KOHCIIEKTOM JISKIMH, y4eOHUKaMH, Y4eOHbIMU
MOCOOMSIMH M METOTMUECKUMH YKa3aHUSIMH. A TIOTOMY CTYJEHTaM HEOOXOIUMO ONITHMAIBHO MCIIOIB30BATh BPEMEHS, OTBEJCHHOE Ha
CaMOCTOSITEIbHYIO paloTy.

[enecooOpa3HO MOCBSAIIATH JI0 110JIyYaca B JIEHb U3Y4YEHUIO KOHCIIEKTa JICKIIH B TOT XK€ JIeHb I1OCJIE JIGKLIUH U 32 IeHb ITepe]] JIEKLIUEeH.
Teopernueckuit MaTepuan U3y4aTh B TEUEHUE HEJIENH 10 2 YacoB, @ TOTOBUTHCS K MPAKTUYECKOMY 3aHSATHIO MO AUCUUIUIMHE 10 1.5
YacoB.

ﬂ.]'[f[ JIy4YHICTO U IIOJIHOI'O YCBOCHU MaTE€pualia y‘{CGHOﬁ AUCHUIUIMHBI pEKOMEHAYETCS UCII0JIb30BATh METOAUYCCKUE YKa3aHUs U
MaTepuabl Mo y4eOHOH AUCIHUILTIHE, TEKCTHI JIEKIUH, a TaKkKe JIEKTPOHHBIE pecypchl, Merornuecs B cucteMe DbC, mocTyn K
KOTOPBHIM 00ecCIedeH B YUTAJBHBIX 3a/laX YHUBEPCUTETa. TeopeTHIecKHii MaTepHal Kypca CTaHOBUTCS 0oJiee TIOHATHBIM, €CIIN
JIOTIOJTHUTENHHO CTYJACHTOM U3YYaloTCs KHUTH, YYeOHUKH 110 JaHHOH ydeOHo# aucuummiae. [1one3Ho Henonb30BaTh HECKOIBKO
y4eOHUKOB, PEKOMEH/IOBAHHBIX TPEIOAABATEIICM.

[Ipu U3y4eHnN XUMUYECKUX AUCIUIIMH HACTOATEIILHO PEKOMEHAYETCS «HE 3ay4MBaThy» MaTepual, a J00uThCd MaKCUMAJIbHOTO
MIOHMMAaHHMS U3y4aeMOH TeMbl JUCHMIUINHEL. [Ipy N3y4eHnH TeopeTHYeCKOro MaTeprana HeoOX0ANMO MHOTOKPAaTHO MHCaTh Ha
YepHOBHKE (HOPMYIIBI, peakiiu 1 TpadUKH JO MOJTHOTO HX 3aTIOMHHAHUSL.

B cny4ae mpuMeHeHus npy 00y4eHUH IUCIMIUIMHEI QIEKTPOHHOTO 00yUYeHUs, AUCTAHIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHI
obuieHue o0yyaromuxcs 1 MpernogaBareis OCyIECTBISIETCS B pEKUME PealbHOr0 BpeMeHH (OHJIaifH-JIeKIIUU (BeOMHAPHI), YaThl,
BHJICO-KOH(EPEHIINH | JP.) WK OTIOKESHHOTO BpEeMEHH (CHCTeMa JUCTaHIIMOHHOTO 00y4yeHus: Moodle, MS Office365, hopymsl,
3JIEKTPOHHAS T10YTa U Jp.).

Bonbiryio yacTs BpeMeHN 00y4aronyecs CaMOCTOSTENEHO paboTaloT ¢ y4eOHO-MEeTOAUIECKUMU MaTepranamMy. CTyJeHTBl HMEIOT
BO3MOXHOCTb KOHCYJIFTUPOBATHCS C TPEIIOAaBaTeNIeM [0 BCEM BOIIPOCAM, BO3HUKAIOIINM B X0JI€ CAMOCTOATEIbHON paObOThI
IIOCPEJICTBOM 3JIEKTPOHHOM MOUTHI, COLUANIBHBIX CETEH U T.II.

JHocryn obyuatomierocst K yueOHBIM pecypcaM B peKUME OTIIOKEHHOT'O BpEMEHH, CAMOCTOSITEIBHOM pabOThI OCYILECTBIISIETCS Yepes
ceTb MIHTepHeT B yIOOHOM IJIsl HETO MECTe, BpEMEHH H TeMIIE.

[Tpu 00yueHun ULl ¢ OrpaHUYCHHBIMU BO3MOYXKHOCTSMH 3/I0POBbS 3JIEKTPOHHOE 00yUeHHe, TUCTaHIIMOHHbIE 00pa30BaTelIbHbIE
TEXHOJIOTHH IIPEIyCMaTPUBAIOT BO3MOKHOCTB IIpHEMa-Tiepeaaun HHPOpMaUK B TOCTYIIHBIX U HUX hopMax.

Peanuzanust JUCUMIUIMHBI C IPUMEHEHUEM DIIEKTPOHHOr0 00y4YeHHs1, TUCTAaHIIMOHHBIX 00pa30BaTelIbHBIX TeXHOJIorui (nanee — D0,
JOT) ocymiectrisieTcst Ha ocCHOBaHUHU «I[10JI0KEHUS O peaTu3aliy OCHOBHBIX U JIOTIOJIHUTEIBHBIX 00pa30BaTENIbHBIX TPOTPAMM C
MIPUMEHEHUEM AJIEKTPOHHOTO 00yUeHHS U TUCTAaHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTHH B (peiepalibHOM TOCY1apCTBEHHOM
OIODKETHOM 00pa30BaTEIHHOM YUPEKICHUH BBICIIEro 00pa3oBaHusl « YeIssOMHCKHI rOCyAapCTBEHHbIH YHHBEPCUTETY, «I10I0KEeHNS
0 MopSsiIKE 3a4eTa 00Yy4aOIMMUCS [0 OCHOBHBIM MPO(ECCHOHAIEHBIM 00pa30BaTEeNIbHBIM IPOrpPaMMaM BBICIIEr0 00pa3oBaHUs B
®I'BOY BO «Uenl V» pe3yabTaToB OCBOCHHUS B OPraHU3AIUAX, OCYIICCTBIISIONIMX 00pa30BaTEIbHYIO IEATEIbHOCTD, YYeOHBIX
IIPEAMETOB, KYPCOB, TUCLIUILINH (MOAYJIEH), IPAKTUK, JOIOJIHUTENBHBIX 00pa30BaTeIbHBIX IPOrpaMMy IOCPEICTBOM JIEKTPOHHOM
uHpopmamoHHo-00pazosarenbHoi cpeibl PIBOY BO «Uenl Vy. B HCKIIOUHTENBHBIX clydasx ((HOopc-Makop | T.I1.) MPH
peanu3anuu o0pa3oBaresbHOU AesTenbHOCTH ¢ npuMeHeHrneM D0, JIOT MoryT npuMeHsTh KOMIIOHEHTBI, He BXOJSIINE B IEPEYCHb
AIIEKTPOHHON HH(POPMAIIMOHHO- 00pa30BaTEIbHON CPEIbI.

10. CIIEHUAJIBHBIE Y CJIOBHSA OCBOEHUA JUCHUIITIMHBI OBYYAIOINIMMHUCSA C UHBAJIMJTHOCTBIO U
OI'PAHUYEHHBIMHA BO3MOXHOCTSIMHU 310POBbS

OcBoeHue TUCHUIIMHBI HHBATUAAMH U JIMLAMU ¢ OTPAaHWYEHHBIMH BO3MOXHOCTSIMU 3[J0POBbSI OCYIIECTBIISIETCS] C HCIONB30BAHHEM
CHELHANbHBIX TEXHUYECKUX CPEJCTB U IoJI0 MH(POPMAIIMOHHBIX TEXHOJIOTHIL, TpeJocTaBisieMbIX PecypcHbIM yueOHO-METOINYECKUM
LEHTPOM 110 00YUIEHHIO HHBATUIOB | JIUI C OTPaHWYEHHBIMU BO3MOKHOCTSIMH 310poBbs Yenl'Y 1o 3ampocy o0ydaromerocs.

1. MoOunbHBbIe crieniianbHbIe TEXHUYECKUE CPEeACTBA AJIS JIULL C HApYIIEHUSMHU 3pPSHHUS: IIOPTATUBHBIA KOMIIBIOTEP C BBOJIOM/BBIBOJIOM
upudTom bpaiins ¢ cuarezatopom peun «ElBraile-W14J G2»; HOyTOyKH ¢ TporpaMMHO# 3KpaHHoro goctyna NVDA; aneKTpoHHbIC
YBEJIMUUTEIH [T YJAJICHHOTO [TPOCMOTpPa; BUACOYBEINYHUTEINN IOPTAaTUBHBIE; TH(IIOILIEEep; TU(POBBIE TUKTO(OHBI.

2. MoOusbHBIE CTIeIUaNbHBle TEXHUYECKHE CPEACTBA Ul JIMI ¢ HapyIICHUSMH CIyXa: CHCTeMa CBOOOIHOTO 3BYKOBOTO IOJISI CO
BCTPOCHHOU coBMecTUMOCcThi0 ¢ FM-ycrpoiictBamu; paanokiaccel «Coner-PCM» ¢ mepenaTdymkoM, 3aylIHBIM HWHAYKTOPOM H
WHAYKIMOHHOM MeTiei; cucreMa WHPOpPMAIMOHHAS sl cabociblmanx nepeHocHas «lcrok» A2 co BCTPOCHHBIM ILIEEPOM —
3BYKOBBIM HH(OPMATOPOM; TIOKYMEHT-KaMepa; pOrpaMMHUPyEMbIe CITYXOBBIE armapaThl HHIUBHYaJIbHOTO MI0JIb30BaHMUS.

3. AccuctuBHble MH()OPMAIIMOHHBIC TEXHOJOTHMU: MPOTPaMMHOE OOECIIeYeHHE SKPAHHOTO JOCTyma ¢ cuHTe3oM peun NVDA;
MIPOTPaMMBbI SKPaHHOTO YBEIWYCHHUS; IPOrPAMMbI PEUEBOT0 CHHTE3a JUISl KOMITBIOTEPOB U HOYTOYKOB; IIPOTPaMMbl pE4EBOT0 CHHTE3a
JUTS MOOHJTBHBIX YCTPOWCTB; SKpaHHas KIaBUATYypa; SKpaHHas Jyma.

[Ipu HeoOXxomuMoOcTH U OOY4YAIOIIMXCS C HapyIUICHHSMU 3pEHHsS Ha pabO4YMX MecTaxX JUIs IMPOBEACHUS NPAKTHUYECKHX WU
1a00paTOPHBIX 3aHATHI YCTaHABIMBAETCs CIELMAILHOE NporpaMMHoe obecneueHue (mporpamma pedeBoit HaBuramun NVDA,
peueBbIe CUHTE3aTOPbI, SKPaHHBIE JIYTIbI).

© ®I'bOY BO «Heal Yy



PaGouast nporpamMma aucuumivHb "Ou3ndeckre CBOWCTBa HAHOMATEPUAIOB" 110 HAMTPABICHUIO MTOJTOTOBKH
(cnenmanpHocTH) "Xumus" HanpapieHHOCTH (poduitio) PU3HKO-XUMHUYIECKHE MPOLECCH B COBPEMEHHBIX TEXHOIOTHSIX ctp. 11
OI'BOY BO «Henl'V»

B yueOHble aymuTopum oOecnedMBaeTCsl OECHpPENSTCTBEHHBIH IOCTYN ISl OOYYalOMIMXCS WHBAJIHIOB H OOYYAIOIIMXCS C
OIr'paHUYCHHBIMU BO3MOXHOCTAMHU 3J0POBbA. B Ka)K}IOﬁ ayJuToOpuu, riac 06yqa}0Tc5{ HWHBAJIUABI W JHIAa C OIpaHUYCHHBIMU
BO3MOXKHOCTSIMH 30POBBSI, IIPEyCMATPUBAETCS COOTBETCTBYIONIEE KOJMMYECTBO MECT ISl OOYJYAIONIMXCS C YUETOM HApYIICHUH MX
3JJ0POBBSL.

J71st OCBOCHUS TUCHUILTHMHBI MHBAIUAAM H JIIAM C OTPAHUIECHHBIMH BO3MOXKHOCTSIMHU 3I0POBBSI IPEIOCTABIISETCS TOCTYI K IIEYaTHBIM
HCTOYHUKAM, UMEIOIINMcs B HayyHoH 6nbnnoteke Yenl'Y, ¢ moMomIpio cliennaabHbIX TEXHUIECKUX CPEICTB; JOCTY K JIEKTPOHHBIM
WCTOYHHKAM, TIPEICTABICHHBIM B ()OpME SIICKTPOHHOrO JOKyMeHTa B (oHae Hay4yHoi OuOimorexn Yenl'V WM 3IIEKTPOHHO-
OMOMMOTEUHBIX CHCTEMAax, C IOMOIIBIO CIEHHANbHBIX TEXHHYECKUX M IPOrPAMMHBIX CPEACTB (pabouee MecTO Ui HEe3pSdIero
MOJIb30BATENISl ¢ MPOrPAMMHBIM O00ECIICYCHUEM JKPaHHOro JOCTymna ¢ cuHTe3oM peurt NVDA, pabodee MeCTO ¢ KOMIBIOTEPHBIM
posuiepoMm u kinaBuatrypoit Clevy ¢ GOJIBIIMMU KHONIKAMH M C Pa3Zesioeii KIaBUIITH HAKITaKON ).

VY4eOHO-METOINUECKHE MaTepHaNbl ISl 00YJYalONIMXCsl U3 YHCIA HHBAUIOB U JIMIl C OTPaHHMYCHHBIMUA BO3MOXHOCTSIMU 3I0POBBSI
IIPEAOCTABIIAIOTCS B HOpMax, alaliTHPOBAHHBIX K OPAHIMYCHHUSM UX 3I0POBbSI M BOCIPHUITHS HHPOPMALIUH:

Jnist a1 ¢ HapyUICHUSIME 3PSHHUS:

- B ICYaTHOM ()OpMe YBEITHMUYCHHBIM IIPU(TOM,

- B popMe 3JEKTPOHHOTO JJOKYMEHTa,

- B hopme ayauodaiina,

- B neyaTHOM popme mpudrom bpaiins.

Jnst mun ¢ HapyIIeHUsIMH CITyXa:

- B IeyaTHoil hopme,

- B popMe IEKTPOHHOTO JOKYMEHTA.

JLiist a1y ¢ HApYIICHUSME OMIOPHO-IBUTATENBHOTO afnapara;

- B IeyaTHO#t hopme,

- B (hopMe IIEKTPOHHOTO TOKYMEHTA,

- B hopme ayauodaiina.

JlaHHbII TepedeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHI'€HTa 00yJalomuXcsl.

Jn1si THBAJIMIOB U JIWILL C OTPaHUYSHHBIMHA BO3MOXKHOCTSIMHU 3/I0POBBSI OCBOCHHE TUCHUILTHHBI MOXKET OBITh YACTUYHO HIJIH TIOJTHOCTBHIO
OCYILECTBIICHO C MCIIOJIB30BAHUEM JAUCTAHIIMOHHBIX 00pa3oBaTeibHbIX TexHonoruii (Moodle, Adobe Connect Pro u mip.).

B ocBoeHMH MUCHUILIMHBI UHBAIWAAMH W JIHIAMU C OTPAaHUYSHHBIMH BO3MOXKHOCTSIMH 3I0POBBSI MCIIOJB3YETCSl HHAWBUIYaTbHAs
pabota. Ilox mHIMBUAYanbHOH paboToi mojpazymeBaeTcs IBe (OpMBI B3aUMOACHUCTBHS C ITPENOAaBaTeNIeM: WHAWBUAyalIbHAS
yueOHast paborta (KOHCYIbTAIMH), T.€. TOMOJHUTENBHOE pa3bsCHEHHE yueOHOT0 MaTepHaia u yriayOJeHHOe N3ydeHHe MaTepHaa ¢
TEMH O6y‘{a}OH_II/IMI/ICH, KOTOpBIE B O3TOM 3aWMHTCPECOBAHbI, W HWHIAUBUAYaJIbHas BOCHUTATC/IbHAA pa60Ta. I/IH)]I/IBI/IZ[yaJ'ILHbIC
KOHCYJIbTAI[MX HAIIPABJICHbI Ha MHAWBHIYJTH3aIHI0 OOYUSHHUS U YCTAaHOBIICHHIO BOCITUTATEIBHOTO KOHTAKTa MEXKY MPEIo1aBaTelieM
n 06yqa}OU_[HMCﬂ HUHBAJINAOM WU O6y‘{a}OH_[I/IMC$[ C OrpaHUYC€HHBIMU BO3MOKHOCTAMU 310POBbA.

Ipu npoBeaeHHH NPOLENYPHI OLCHUBAHUS PE3YJIbTATOB 00YUYCHUs] HHBAIUIOB U JIUI C OTPAHUYSHHBIMH BO3MOXKHOCTSIMH 3I0POBBSI
[0 AWCIUIUTMHE OOECIIeYNBACTCS BBIIOJIHEHHE CIEAYIOIINX JOMOJIHUTENBHBIX TPEOOBAaHUI B 3aBUCHMOCTH OT WHIVBHIYAJIbHBIX
0CcOOEHHOCTEH, 00yJarOIIUXCS:

a) MHCTPYKIHMS MO MOPSIAKY MPOBEACHUS MPOLEAYPHl OLEHHBAHHS MPEIOCTaBISETCS B IOCTYIMHON (opMme (YCTHO, B NMCBMEHHOM
¢dopme, B mucbMeHHO Gopme mpudTom Bpaiis, yCTHO ¢ HCIOB30BaHUEM YCIYT CYpAOIEPEBOIUNKA);

0) moctymHas GopMa MpeIOCTaBJICHHS 3aJaHUN OICHOYHBIX CpeAcTB (B mevaTHOH (opme, B meuyaTHO# (opMe yBEITHUCHHBIM
upuTOM, B Ie4aTHOH Gopme mpudTom Bpaiiss, B popMe 3IEKTPOHHOTO JOKYMEHTA, 3aIaHUs 3a4UTHIBAIOTCS ACCHCTCHTOM, 3aIaHuUs
MIPEIOCTABIISIOTCS € HCIOJIB30BaHUEM CYPIOIIEPEBOIA);

B) JocTymHas (opMa IPEIOCTABICHHS OTBETOB Ha 3ajaHMs (MUCBMEHHO Ha Oymare, HA0Op OTBETOB Ha KOMIBIOTEpPE, MHCHMEHHO
mipudTom Bpaiins, ¢ KCIIOIB30BaAHUEM YCIYT ACCHCTEHTa, YCTHO).

Ipu npoBeeHUH MPOLIEAYPHI OICHUBAHUS PE3yIbTATOB 00YyUCHUS] HHBAIUIOB M JIHI C OTPAHUYEHHBIMH BO3MOXHOCTSIMU 37I0POBbS
IIPEeTyCMaTPHUBAETCS HCIIOIBb30BaHUE TEXHUUECKUX CPEICTB, HEOOXOMMBIX M B CBSI3H C HX HHAWBUIYaITbHBIMH OCOOCHHOCTSIMU. DTH
cpeacTBa MOTYT OBbITh IpenocTasiieHbl Yenl Y uiim MOryT UCIIONIb30BATHCS COOCTBEHHBIE TEXHUYECKUE cpeacTBa. [Ipy HeoOxoauMocTu
VMHBAJIHIAM U JIUIaM C OTPaHUYSHHBIMHA BO3MOXKHOCTSIMHU 3/I0POBBSI IIPEOCTABIISIETCS AOTIOTHUTENLHOE BPEMSI ISl IIOITOTOBKH OTBETA
Ha 3ajaHus, nmpoucaypa OCHUBaHUs PE3YyJIbTaTOB O6y‘{CHI/I$I 0 AUCHUIUIMHE MOKET IMMPOBOAUTHCSA B HECKOJIBKO 3TAIlOB.

[IpoBenenue mpoueaypsl OLECHUBAHUS PE3YJIbTATOB OOYYCHUs] MHBAJIHIOB U JIUI C OTPAHMYCHHBIMH BO3MOXHOCTSIMH 3I0POBBS
JOITyCKaeTCs C UCIIOJIb30BAHUEM JUCTAHIIMOHHBIX O6p3.30BaTeJ'II)HbIX TEXHOJIOTHH.




