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MHWHOBPHAYKU POCCUUA
\)} de/iepanbHOE rOCYAPCTBEHHOE Or0/KeTHOe 00pa3oBaTe/IbHOe
@ yupexxJieHre BbIciIero oopa3oBaHus

«YensbuHCKUI rocysapcTBeHHbI yHUBepcuTeT» (PIBOY BO «Uenl'Y»)
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MUWHOBPHAYKU POCCUN

@\,} deiepanbHOE rOCYAPCTBEHHOE Or0KeTHOe 00pa30BaTe/IbHOe

yupexxJieH1e BbIClIero oo6pa3oBaHus
«YensbuHCckui rocyaapcTBeHHbI yHUBepcuteT» (PI'BOY BO «Henl'Y»)

Pa6ouast mporpamMmMa AUCLMIUTHHBI "HaHOCTPYKTYphI M HAHOK/IACTEPHI'" 110 HAMPABJIEHUIO MO/ITOTOBKH (CIeLUaabHOCTH)

04.03.01 "Xumust" HanpaBiaeHHOCTH (T1podumo) Xumus PI'BOY BO «Uenl'Y» ctp. 3

1. EJIX OCBOEHMA TN CIIUIT/INHBI

PaccMOTpeTh CMeXHbIE MEXANCLUIUIHHAPHBIE 1TP06JIeMbI B 06/1aCTH (DM3UKO-XMMHH HAHOK/IACTEPOB M HAHOCTPYKTYP.

PEBy]’IbTaTbI OGyI{EHI/IH 10 AUCLMIIIMHE HallpaBJ/I€eHbI Ha AOCTH)XKeHHe MHAWKAaTOPOB:

YK-1.2. Vicnionib3yeT KPUTHUECKUH aHa/IU3, CHCTEMATH3aLUI0 U 000011eHre UH(OPMALUHU [/ PEILIeH s TOCTaB/IeHHbIX 3ajau.

ITK-1.1 [Tna"upyeT OTAe/bHbIe CTaJUU UCC/IeI0BaHNs TIPY Haim4uuy obimero ruiada paboret HUP.

2. MECTO AV CIAII/INHBI B CTPYKTYPE OIIOIT

Hukn (pasgen) OITOIT: |El.B.,Z[B.02.02.01

2.1 TpeGoBaHu K Npe/[BapUTeTLHON MOATOTOBKe 00yJaKOI[erocs:

MaTemaTtuka

O6ujast 1 HeopraHWJecKasi XUMUs

du3suka

AHanuthueckast XuMHst

XuMunueckast TeEXHOJIOTUsI

XUMHKO-TEXHOJIOTMYeCcKast MpakKTUKa

OpFaHI/IHECKHH XUMHSA

Kpucrannoxumus

dusnueckass XUMHI

OCHOBBI XMUMHUU TBepAOoro Teaa

OCHOBBI XMMHUY€CKOTO MaTepuasioBeIeHUA

Konnovgxas xumus

BbicoKOMOIeKy/IsipHbIe COe/IMHEHHS

CTpoeHHe BelljecTBa

2.2 TUCUUIUIMHBI B TIPAKTHKH, [I/Is1 KOTOPHIX 0CBOEHHE JaHHOH AMCHUIVIMHBI (MOAY/IA) He00X0/JUMO KaK IpeLIeCTBYIOIIee:

HpeAAI/IHHOMHaH TpaKTHUKa

IToArOTOBKA K MpOLie/[ype 3all{iTh 1 3alljiTa BEITYCKHO!N KBa/IM(HUKALMOHHONW paboThI

Oco0eHHOCTH CTPOEHHs BellleCTBa (HayuHbIH CeMUHap)

3. KOMIIETEHLIY OBYYATIOILIET OCSI, ©OPMUPYEMBIE B PE3Y/IbTATE OCBOEHUA AVCLIVILINHBI
(MOZY/JIsT)

YK-1: Crioco6eH 0CyLmiecTB/IATh MOUCK, KpUTHUECKHI aHA/Iu3 U CMHTe3 HH(GopMaLuy, IPUMEeHATh CHCTEMHBIN MOAX0[ /1A
pelleHHs OCTaB/IeHHbIX 3aa4

3HaTh:

KaKuM 06pa30M OCYILeCTBJ/IAETCA MOUCK I/IH(i)OpMaL[I/II/I Y CUCTEMHBIN aHa/IH3.

YMmeThb:

TIPUMEHSTh CUCTeMHBIN aHa/i3 MPU OCYILeCTB/IeHUH OMCKa JTUTepaTyphbl.

Bnapertsn:

CHUCTEMHBIM U KDUTUYECKHUM MBILIJIEHWEM IIPU PEIlIeHNH I[MOCTaB/IEHHBIX 3aJa4.

IIK-1: CriocoGeH BbIOHPATH M MCII0/IH30BAaTh TeEXHUUECKHE CPEJCTBA M MeTO/bI MCIILITAHUH /I PelieHust
HCC/IeJ0BaTeIbCKUX 3a/jaU XUMHYECKO# HallpaB/IeHHOCTH, MOCTAB/IEHHBIX CHeL{Ha/THCTOM (oJiee BHICOKOH KBa/TM(pHUKALUH

3HaThb:

OCHOBHbIE METOJMKH CUHTEe3a U aHa/li3a HaHOpa3MepHbIX MaTeprasos;

YMmethb:

HHaHHpOBaTb SKCII€EpUMEHT Ha OCHOBE aHa/IM3a TOCTaB/IEHHOU HCCI[e,Z[OBaTefILCKOﬁ 3a/jaui;
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MUWHOBPHAYKHM POCCUUA

yupexaeHue BbICLIero oﬁpasosaHm

Y

de/iepanbHOe rOCyJAPCTBEHHOE GrOKeTHOe 06pa3oBaTenbHOe

«YensabuHCKMi rocygapctBeHHbl yHUBepcuteT» (PI'BOY BO «Henl'Y»)

Pabouas mporpammMa AUCLMIUIMHBL "HaHOCTPYKTYpBbI M HAHOK/IACTEPbI' 110 HaNpaB/IeHUIO MO/TOTOBKHU (CIeLHanbHOCTH)

04.03.01 "Xumus" HanpaBneHHOcTH (Tpodumo) Xumust PI'BOY BO «Yenl'Y»

crp. 4

Biapern:

OCHOBaMH 11e/1eBOro MHGOPMALMOHHOTO TIOMCKA HayYHO-TeXHUUeCKOH MH(OPMaLUy, TeXHUYeCKUX 1 MPaBOBLIX HOPMaTHUBOB,

HeO6XO,E[I/IMI)IX AJIA TIpOBeJeHWsS SKCII€PTU3bl; HaBbIKaMU MMPOBeAeHUA 0a30BbIX (1)I/IBI/IKO- XUMHUYECKHX daHA/IN30B.

B pe3y/ibTaTe 0CBOHHUS JUCHUIIIUHBI 00yJaIOIUHCA JO/DKEH

3.1|3narn:

3.1.1|knaccuduKalpo HaHOMaTepUaoB.

3.1.2|MeTo/pbI MOTyueHHst HAHOK/IACTEPOB M HAHOCTPYKTYP.

3.1.3|meTo B! MCC/Ie0BaHNST HAHOMAaTepHUasIoB.

3.2| YmeTn:

3.21

OTTHCaTh CBOMCTBA HAHOK/IAaCTepPOB B COOTBETCTBHUU C UMEIOIIMMHCSA MOJeTAMHU.

3.3|Bnapaern:

3.3.1

pacyeTa CBOMCTB M0/Iy4yaeMblX HAaHOK/IACTEPOB U HAHOTPYKTYP.

4. OFBEM IVICIIATINHBI (MO/1YJIsT)

O6uwasn TpyfoemMKoCTb

3 3ET

Yacos 1o yuebHOMy Iiany : 108
B TOM YHCJIe :

ayJUTOpHBIE 3aHATUA : 72
camocrosiTe/ibHast pabora : 35,8

KOHTaKTHas pabora: 72,2

Buppl KOHTpOJII B ceme

3aueTsl 8

cTpax:

HKP: 0,2
5. CTPYKTYPA 1 COAEP)XKAHUE JUCIIUIIVIMHBI (MO Y JIs)
Kop, HaumeHoBaHMe pa3je/ioB U TeM /BUJ 3aHATUA/ Cemectp | YacoB JIutepaTtypa
| 3aHATHA / Kvbc
Pazpen 1. 1. Knaccuduxarnusa 1 MeToAbI N0/IyuyeHUs HAHOCTPYKTYP H
HaHOKJ/IaCcTepoB
1.1 MorneKy/sipHbIe, KOJIOUAHBIE, Ta30Bble Oe3MraH/iHbIe K/IacTephl. 8 10 JI1.1 J11.2 JI1.3
TBepzoTe/NbHBIe HAHOK/IACTEPBI U HAHOCTPYKTYPHI. YT/IepOAHbIe J11.4J12.1 J12.2 J12.3
HaHOTPYOKu. /JIek/ JI2.4 J12.5 JI2.6 J12.7
J12.8 J12.9
31323332435
1.2 MaTpuuHble HaHOKJIaCTephl U CYIIpaMOoJIeKy/sipHble HAHOCTPYKTYPBI. 8 10 JI1.1 J11.2 J11.3
KracrepHsie kpucTasmisl U GyssiepuTbl. KoMnakTHpoBaHHbBIE HAHOCHCTEMBI U JI1.4J12.1 J12.2 JI2.3
HaHOKOMITO3UThbl. TOHKMEe HAaHOCTPYKTYPUPOBaHHbIe 11eHKu. /T1p/ J12.4 J12.5 J12.6 J12.7
JI2.8 J12.9
31323354 35
1.3 Knacrepsr. /UKP/ 8 0,2 JI1.1J11.2 JI1.3
J11.4712.1 J12.2 J12.3
J12.4 J12.5 J12.6 JI2.7
JI2.8 J12.9
313233 54 35
1.4 ®ynneputsl. /Cp/ 8 3,4 JI1.1J11.2 JI1.3
J11.4712.1 J12.2 J12.3
J12.4 J12.5 J12.6 J12.7
J12.8 J12.9
313233 324 35
Pa3pen 2. 2. [ToBepXHOCTH TBEPbIX TeJI
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VY

MUMWHOBPHAYKUN POCCHUA
de/iepanbHOE rOCYJAPCTBEHHOE OrOKeTHOe 06pa3oBaTeibHOe
yupe’k/ieHre BhICIero o6pa3oBaHust

«YensabuHCKMi rocygapctBeHHbl yHUBepcuteT» (PI'BOY BO «Henl'Y»)

Pabouast mporpammMa AUCLMIUIMHBI "HaHOCTPYKTYphI M HAHOK/IACTEPBI'" 110 HAMPABJIEHUIO MO/ITOTOBKH (CIeLMaIbHOCTH)

04.03.01 "Xumus" HanpaBieHHOCTH (Tpoduio) Xumuss PIEOY BO «Henl'Y» cTp. 5
2.1 IToBepXHOCTb MOHOKPHCTA/IIOB, HAHOK/IACTEPOB ¥ TIOPUCTHIX COPOEHTOB. 2 JI1.1J11.2 J11.3
IToBepXHOCTh METAJ/VIOB U OKCHZIOB MeTaJlJIOB (37IeKTPOHHBIE 1 MAarHUTHbBIE J11.4J12.1 J12.2 J12.3
cBolicTBa). [IoBepXHOCTHBIE LIeHTPbI KUC/I0THOTO U OCHOBHOTO Tura. /Jlek/ J12.4 JI2.5 J12.6 JI2.7
J12.8 J12.9
31323332435
2.2 Apcopbims. Karamus. ITpyMecHbie aTOMbI Ha TOBEPXHOCTH. /T1p/ 2 JI1.1 J11.2 J11.3
J11.4J12.1 J12.2 J12.3
J12.4 J12.5 J12.6 J12.7
JI2.8J12.9
3132 353 54 35
2.3 Apcopb1vioHHBIE CBOWCTBA MOBEPXHOCTH. /Cp/ 3,5 JI1.1 J11.2 J11.3
J11.4712.1 112.2 112.3
J12.4 J12.5 J12.6 JI12.7
J12.8 JI12.9
313233 54 35
Paspen 3. 3. TepmoariHaMHyecKye acieKThbI IOBEPXHOCTH
3.1 XvMudecKkuit roteHuyan. TepMorHaMyKa TTIOBEPXHOCTU 1 TIOBEPXHOCTel 2 JI1.1J11.2 J11.3
pa3zena, KpUuBOJIMHeiHOW TToBepXHOCTU. CTPYKTypa MOBEpXHOCTH U JI1.4J12.1 J12.2 JI2.3
MesK(a3HbIX rpaHull. /Jlex/ JI2.4 J12.5 J12.6 J12.7
J12.8J12.9
3132 53 54 35
3.2 Hyxkneauys 1 pocT HaHOK/IaCTepPOB B HAHOIOpax BelllecTBa. TBep/oTebHast 2 JI1.1 J11.2 J11.3
HyKJIealist ¥ pocT Knactepos. /IIp/ JI1.4J12.1 J12.2 JI2.3
J12.4 J12.5 J12.6 J12.7
JI2.8J12.9
3132 33 54 35
3.3 CaoiicTBa Mexxda3HbIx rpanu]. /Cp/ 3,6 JI1.1J11.2 J11.3
J11.4J12.1 J12.2 J12.3
J12.4 J12.5 J12.6 JI2.7
JI2.8 J12.9
313233 54 35
Pa3pen 4. 4. KnacrepHble Mojenu
4.1 Mukpockonuieckast MoZie/ib BHYTPUK/IaCTEPHOM aTOMHOMN AUHAMUKU. 2 JI1.1 J11.2 J11.3
TepmouHaMudeckas Mozienb Kaacrepa. KBaHTOBO-cTaTUCTHUECKas MOZEIb. JI1.4712.1 JI2.2 J12.3
O6osoueuHble MoJeM KnactepoB. CTPYKTYpHast MOZeNb KiacTepoB. /JIek/ J12.4 J12.5 J12.6 J12.7
JI2.8J12.9
3132 23 54 35
4.2 KomnerotepHble Moziesiu KnactepoB. @pakTtanbHble MoZienu Knactepos.  /I1p/ 2 JI1.1 J11.2 J11.3
J11.4J12.1 J12.2 J12.3
J12.4 J12.5 J12.6 JI12.7
J12.8 J12.9
313233 54 35
4.3 MogenvpoBanue kinactepos. /Cp/ 3,6 JI1.1 J11.2 JI1.3

J1.4J12.1 J12.2 J12.3
J12.4 JI2.5 J12.6 JI2.7
JI2.8 J12.9
313233 3435

Pa3pen 5. 5. IlosryyeHue K/1acTepoB
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MUWHOBPHAYKHM POCCUUA

\v (De/:Lepaanoe rocyiapCTBeHHOe 6IO,E[)K€THOE OGpaBOBaTEHBHOE
yupexaeHue BbICLIero 06pa3013aH1/m

«YensabuHCKMi rocygapctBeHHbl yHUBepcuteT» (PI'BOY BO «Henl'Y»)

Pab6ouasi mporpamMmmMa AUCLMIUIMHEL "HaHOCTPYKTYPHI M HAHOK/IACTEPbI'" 110 HAMpPaBJIeHUIO MO/TOTOBKH (CMeLMaIbHOCTH)

04.03.01 "Xumus" HanpaBiaeHHOCTH (T1podmo) Xumust PI'BOY BO «Uenl'Y»

cTp. 6

5.1

MonekyspHble MUras/iHble Kiacrepsl. /JIek/ 8

JI1.1J11.2 JI1.3
JI1.4J12.1 J12.2 J12.3
J12.4 JI2.5 J12.6 JI2.7

JI2.8 J12.9

31323335435

5.2

CBolicTBa OKCOMeTa/l/TMUeCKUX MOJIeKY/ISIPHBIX Kiaactepos. /I1p/ 8

JI1.111.2 J11.3
J11.4712.1 J12.2 J12.3
JI2.4 J12.5 J12.6 J12.7

JI2.8 JI2.9

31323332435

5.3

BesnuranzHble MeTanmnueckye KiaacTepsl. /JIek/ 8

JI1.1J11.2 J11.3
J11.4712.1 J12.2 J12.3
J12.4 712.5 J12.6 J12.7

JI2.8 J12.9

3132333435

5.4

Kractepsl pTyTH ¥ nepexofHbIX MeTannos. /I1p/ 8

JI1.1J11.2 JI1.3
J1.4J12.1 J12.2 J12.3
J12.4 J12.5 J12.6 JI2.7

JI2.8 J12.9

3132333435

5.5

YrnepopaHslie Kiactepsl /J1ek/ 8

JI1.111.2 11.3
JI1.4J12.1 J12.2 J12.3
J12.4 JI2.5 J12.6 JI2.7

JI2.8 J12.9

31323332435

5.6

DHJ034panbHbIe U 3K303/pabHele (yiepeHsl. OyiuiepeHsbl 3amelrenust. /I1p/ 8

JI1.1J11.2 J11.3
JI1.4712.1 J12.2 J12.3
JI2.4 J12.5 JI2.6 JI2.7

JI2.8 JI2.9

313233 54 35

5.7

KrnacTepbl HHEePTHBIX ra30B U MabIX MoJieKyl. /JIek/ 8

JI1.1J11.2 JI1.3
J11.4712.1 J12.2 J12.3
J12.4 J12.5 J12.6 JI2.7

JI2.8 J12.9

213233 34 355

5.8

Crpykrypa k1actepos. Poroauccormanys kiaacrepos. Knacrepsr Bogpsl. /I1p/ 8

JI1.1J11.2 JI1.3
J1.4J12.1 J12.2 J12.3
J12.4 J12.5 J12.6 JI2.7

JI2.8 J12.9

31323335435

5.9

KosnonzHble KiacTepbl U HAHOCTPYKTYPGL. /JIek/ 8

JI1.111.2 J11.3
JI1.4712.1 J12.2 J12.3
JI2.4 J12.5 J12.6 J12.7

JI2.8 JI2.9

31323332435
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MUMWHOBPHAYKUN POCCHUA
de/iepanbHOE rOCYJAPCTBEHHOE OrOKeTHOe 0Opa3oBaTenbHOe
yupe’kzieHre BhICIero o6pa3oBaHuUs

«YensabuHCKMi rocygapctBeHHbl yHUBepcuteT» (PI'BOY BO «Henl'Y»)

Pabouast mporpammMa AUCLMIUIMHBI "HaHOCTPYKTYphI M HAHOK/IACTEPBI'" 110 HAMPABJIEHUIO MO/ITOTOBKH (CIeLMaIbHOCTH)
04.03.01 "Xumus" HanpaBiaeHHOCTH (T1podmo) Xumust PI'BOY BO «Uenl'Y»

crp. 7

5.10

Onruueckye U 371eKTPOHHbIE CBOICTBA KOJUIOWAHBIX K1acTepos. /T1p/

JI1.1J11.2 J11.3
J1.4J12.1 J12.2 J12.3
J12.4 JI2.5 J12.6 JI2.7

JI2.8 J12.9

3132333435

5.11

@OyJUIepUTHI U YIIepOo/jHbIe HAHOTPYOKH. /JIek/

JI1.1 J11.2 JI1.3
JI1.4712.1 JI2.2 J12.3
JI2.4 J12.5 J12.6 J12.7

JI2.8 J12.9

313223332435

5.12

OnektpoHHble cBoiictBa YHT. HanoyctpoiicTBa Ha ocHoBe YHT. /TIp/

JI1.1J11.2 JI1.3
JI1.4J12.1 J12.2 JI2.3
J12.4 712.5 J12.6 J12.7

JI2.8J12.9

313233 34 35

5.13

DU3MKO-XUMHUUECKHe CBOMCTBA KiaacTepos. /Cp/

53

JI1.1J11.2 J11.3
J11.4712.1 112.2 112.3
J12.4 J12.5 J12.6 JI2.7

JI2.8 J12.9

313233 34 35

Pa3pen 6. 6. CBoiicTBa KJ/1acTEPOB

6.1

MexaHUUYeCKHe U TeTIOBble CBOMCTBA HAHOK/1aCTEPOB. /JTek/

JI1.1 J11.2 JI1.3
JI1.4J12.1 J12.2 JI2.3
JI2.4 J12.5 JI2.6 JI2.7

JI2.8 JI2.9

31323332435

6.2

I11aBeHYe, TETJIOEMKOCTE U TepMHUECKOe pacIIvpeHre HaHOKIacTepos. /I1p/

JI1.1J11.2 J11.3
JI1.4J12.1 J12.2 JI2.3
J12.4 J12.5 J12.6 JI2.7

JI2.8 J12.9

2132 33 34 35

6.3

Ontryeckye U 3/1eKTPOHHbIE CBOMCTBa HAHOCUCTEM U HaHOMaTepHasioB.
OnTryeckre HaHOYCTpOKCTBA. /JTek/

JI1.1J11.2 JI1.3
J1.4J12.1 J12.2 J12.3
J12.4 JI2.5 J12.6 JI2.7

JI2.8 JI2.9

313233 34 35

6.4

@ oHOHHBIE HAHOKPHUCTA/L/IbI M OPUCTBIM KpeMHHUI. D/IeKTPONpOBOASLLe
ycTpolicTBa. VIHTerpaiyst HAHOCTPYKTYP B 3/1eKTPOHHbIe yCTpoiicTBa. /I1p/

JI1.1J11.2 JI1.3
JI1.4712.1 JI2.2 J12.3
JI2.4 J12.5 J12.6 J12.7

JI2.8 JI2.9

31323332435

6.5

MarHuTHbIe CBONCTBAa HAHOCTPYKTYp. /Jlex/

JI1.1J11.2 J11.3
JI1.4J12.1 J12.2 JI2.3
J12.4 J12.5 J12.6 JI12.7

JI2.8 J12.9

2132 33 354 35
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cTp. 8

6.6

MarsuTHEle (pa3oBble epexogsl. /TIp/ 8

JI1.1J11.2 J11.3
J1.4J12.1 J12.2 J12.3
J12.4 J12.5 J12.6 J12.7

JI2.8 J12.9

3132333435

6.7

®dusnyeckue CBOMCTBA HaHOKIAacTepoB. /Cp/ 8

58

JI1.1 J11.2 JI1.3
JI1.4712.1 JI2.2 J12.3
JI2.4 J12.5 J12.6 J12.7

JI2.8 J12.9

313223332435

Pa3pen 7. 7. MeToabl HCC/IeJOBAaHUA

7.1

Judpakiys s1ekTpoHoB. IToseBble MeTobl. CKaHUPYIOLas 30HA0BasI 8
MUKPOCKOITHA. PeHTreHOBCKas ClIeKTPOCKONUS U AuGpaKLis. DIeKTPOHHast
crniekTpockonusl. /J1ex/

JI1.1J11.2 J11.3
J11.4712.1 112.2 112.3
J12.4 J12.5 J12.6 JI2.7

JI2.8 J12.9

313233 34 35

7.2

MasoyrinoBoe peHTTeHOBCKOe paccesinde. /IIp/ 8

JI1.1 J11.2 JI1.3
JI1.4J12.1 J12.2 J12.3
JI2.4 J12.5 J12.6 J12.7

JI2.8 JI2.9

313223332435

7.3

Onrtrueckas ¥ KosebaTesnbHas crieKTpockonusi. MeccbayspoBckast 8
CTeKTpoCKonus. MeToAb! pafuocneKTpocKonuu. /Jlex/

JI1.1 J11.2 JI1.3
JI1.4J12.1 J12.2 JI2.3
JI2.4 J12.5 JI2.6 JI2.7

JI2.8 JI2.9

31323332435

7.4

KonebatensHas criektpockorust. IMP. DITP. /TIp/ 8

JI1.1J11.2 J11.3
JI1.4J12.1 J12.2 JI2.3
J12.4 J12.5 J12.6 JI2.7

JI2.8 J12.9

2132 33 34 35

7.5

CrieKTpoCKONMYeCcKre MeTO/bl UCCIe/j0BaHus Kiactepos. /Cp/ 8

10,6

JI1.1J11.2 JI1.3
J1.4J12.1 J12.2 J12.3
JI2.4 J12.5 J12.6 J12.7

JI2.8 JI2.9

313233 34 35

6. ®OHJI OIIEHOYHBIX CPE/ICTB

6.1. IlepeueHsb BU/I0B OLIeHOUYHBIX CPe/ICTB

ITpoBepka KauecTBa yCBOEHHs 3HAHWI CTY/IeHTOB 110 JAHHOW JUCLIUIIMHE

TIPOMEXKYTOYHYIO aTTeCTALHIO.
TeKyIuii KOHTPOJIb BK/IIOYAeT B ce0st TIOATOTOBKY U C/jauy MPOeKTa 10 BEIOpaHHOH Teme. [I7ist 3TOTO CTyjeHT 00si3aH Npe/ioCTaBUTh
pedepat 1o BEIOpaHHOM TeMe NPOEKTa, 3alUTHTh ero, BEICTYIMB C A0K/Ia/0M, COTIPOBOXKAAIOIMMCS ITpe3eHTarjuei.

IMpoMe)KyTouHas aTTecTarys Mpe/cTaB/seT cob0k 3aueT, KOTOPbIM TIPOBOUTCS B YCTHOM (opMe 10 OuieTam.

BKJ/IFOUAeT B Cebsi: TeKYIL|i KOHTPOJIb U

6.2. TunoBbie KOHTPOJIbHbIE 3da/JdHUA U UHbI€ MdTePHAJIbI /1A TEKyl.l.leﬁ daTTeCcTaliuu

ITepeueHs TeM /7151 KypCOBOM pabOThI:

1. HaHouacTuLpl osibopria Martusi B IMPOTEXHUUECKUX COCTABax.
2. TexHos10rus NoJIyyeHHsl MeTasyIIoMMepHbIX HAHOMaTepHasoB.

© ®I'BOY BO «Uenl'Y»
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3. Caskeobpa3oBaHue P IeTePOreHHOM FOPEeHHH.

4. KproxuMuueckui criocob rnosydeHust HAHOAWCIIEPCHBIX TIOPOIIKOB.

5. ITonyuyenvie ybTpaguCIIepCHOrO MOPOILKA TlepX/iopaTa aMMOHHUS.

6. HaHo- 1 y/ibTpaZiicriepCHbIi MOPOIIOK a/FOMUHUS: CBOMCTBA, T0/1yueHHe, IPUMeHeHue.

7. TexHo/orus noJyiy4eHus yabTpa- U HAHOpPa3MepHBIX KOMIIOHEHTOB.

8. dusnueckre MeTO/pl MOTy4YeHU HAHOYaCTHL] 1 HAHOCUCTEM.

9. HaHOCTpYKTYypHbIe MeTa/uI0No/IMMepHble MaTepHaJlbl.

10. TexHonorus noJiyyeHrsi HAHOKOMIIOHEHTOB [l 3HeProHaChIILeHHbIX MaTeprasoB.

11. BakyyM-CyOmMMaLiOHHasI TEXHOJIOTHSI TIOMyUeHHs! y/IbTPa- U HAHOAVCTIEPCHBIX MOPOIIKOB OKUCTUTENEeH.

12. TTonyueHue AUCIIEPCHBIX KOMIIOHEHTOB /I/151 TMPOTeXHUYECKHUX COCTaBOB.

13. lucnepcHble CBOMCTBA a3p030/Iei.

14. TexHosornueckue CBOMCTBA HAHOKOMITOHEHTOB JI/1s1 SHEPTrOHACKII|eHHbIX MaTepHasioB.

15. TexHos0TYsI IO/IyYeHUs! AVCTIePCHBIX OKUCINUTe el B TUPOTeXHUUYeCKOM ITPOU3BO/ICTBE.

16. [IpyMeHeHre HAaHOKOMITOHEHTOB B SHEPrOHACHIIIEHHbIX MaTepraax.

17. TexHosOTKs M0/IyYeHHUs yAbTPa- U HAHOAWCIIEPCHBIX HEOPraHUYeCKUX COoJlel, UCI0/Ib3yeMbIX B KauecTBe OKUC/IUTeNel B
MIMPOTEXHUYECKUX COCTaBax.

18. Aspo3osieobpasyorye COCTaBbI U JUCIEPCHBINA COCTaB MPOAYKTOB CTOPAHHSL.

19. HaHnotexHosoruu. Bnvsinve nprpo/ibl KOMIIOHEHTOB Ha CKOPOCTb XMMUUECKOr 0 MpeBpallieHus.

20. HaHoTtexHosoruu. PeryupoBaHue peojioruueckyix CBOMCTB SHEProHAChIleHHbIX MaTepraioB Ha I0/IMMePHOM MaTpHULe.
21. lucriepcHbIA COCTaB MPOJYKTOB CrOpPaHUst AbIMO0OPa3yIOIIX COCTABOB.

22. TexHo/I0TUS AUCTIEPTUPOBAHNS TBEPAbIX BelleCTB.

23. lnnuprpytoliee BelecTBO C yJIbTPaguCIepCHbIM pacripejie/ieHeM YacTuL].

24. HanortexHosioruu. A3po30/1e06pa3syroliiyie OrHeTyIlal[/ie COCTaBkbl.

25. TexHos0rus NnojyyeHust yibTpa- U HAHOAWCIIEPCHBIX TOPOIIKOB METO/|0M (pri31uecKoro AUCreprupoBaHusl.
26. CpoiicTBa HAaHOpa3MepHbBIX K HAHOCTPYKTYPHBIX HEPrOHAChIL|eHHbIX MaTepHasioB.

27. TlosyueHrie HaHOpPa3MepHBIX M HAHOCTPYKTYPHBIX SHEPrOHACHII|eHHbIX MaTepUasIoB.

28. TexHO/IOTHS IOTy4eHUs y/IbTPa- ¥ HAHOAUCIIePCHBIX TOPOLIKOB MeTO/I0M MeXaHUYeCKOro JUCTIeprupoOBaHusl.
29. UccnepoBanue ¥ pa3paboTKa KOMIO3HULIMH, 00pa3yIOLUX ITPY rOpeHrH HaHOpa3MepHbIe a3p030JIH.

30. TexHonOrMsl HAHOpasMepHbIX ¥ HAHOCTPYKTYPHBIX SHEPrOHACKILeHHbIX MaTepuasoB.

6.3. TunoBbie KOHTPOJIbHbIE€ BOIIPOCHI U 3a/{daHUA JIA l'lpOME)KyTOqHOﬁ aTTeCTalluu

I[TepeueHb BOMPOCOB /151 3aUeTa:

1. [aiiTe onpesiesieHyst TepMHUHAM: HaHOYACTHLa, HAHOCKCTEMA, HAHOKOMIIO3UT,
HaHOHayKa, HaHOTeXHOJIOTHsl.

2. KakuM 06pa3oM MO>KHO K/IaCCU(UIIMPOBATh HAHOPa3MepHbIE CUCTEMBI?

3. UTo Takoe KBaHTOBbIE HAHOCTPYKTYPBI € pasMepHOCTEI0 0D-, 1D-, 2D-?
IIpuBepuTe nprMepsl.

4. Kakue TUNBI KOMIIO3ULIMOHHBIX HAHOMaTepUaloB BaM U3BECTHbI?

5. Kakue /iBa 0CHOBHBIX TEXHOJIOTMYECKUX TIO/X0/ja UCHIOb3YeTCs AJIs 10/TyueHUst
HaHOpa3MepHBIX CTPYKTYp? YeM 3T0 00yCI0BIeHO?

6. Kakue MeTo/ibl CHTe3a HAaHOTIOPOIIIKOB MOT'YT ObITh OTHECEHBI K
JMcriepraliioHHeIM MeToziam? Kakre — K MeTo/jaM KOH/leHCaL[IOHHbIM?

7. KakuMm 06pa3oM MO>KHO TIOJIYUUTh HAHOTIOPOIIIOK, COCTOSIIIIMI W3 YaCTHI]
TIPUMEpHO

O/IJMHAKOBBIX I10 pasMepy?

8. Kakue MeTO/Ibl CHHT€3a YTIepofHbIe HAHOTPYOOK BaM M3BECTHBI?

9. KakuM 06pa3oM MO>KHO MCC/Ie[[0BaTh MEXaHUUEeCKHe CBOHCTBA
HaHOMaTepuaioB?

10

10. [MoueMy f/151 0OBbsICHEHHUsT 0COOBIX CBOWCTB BelljeCTBa B HAHOPa3MepHOM
COCTOSIHUM MbI BCIIOMMHAeM O CBOMCTBAaxX IIOBEPXHOCTU? YeM ITOBEPXHOCTb
OT/IMYAIOTCS OT 06bemMa

Bell|ecTBa?

11. Yrto Takoe NOBepXHOCTHas SHeprusi? Kakue MeTo/b!I OnpeeeHust
TI0BEPXHOCTHBIX SHEPTUil TBePbIX TeJl BaM U3BECTHBI?

12. B KaKux yC/I0OBUSIX BO3MOXKHA CaMOOPraHu3aliyisi HAaHOpa3MepHbIX CTPYKTYp?
13. KaxoBbI 0COO€HHOCTH 30HHOM CTPYKTYPBI META/LIOB U ITOTYTIPOBOJHUKOB B
HaHOKPUCTA/I/TNYECKOM COCTOSIHUM?

14. Kak 13MeHsIIOTCSI MarHUTHbIe CBOMCTBA BelljecTBa IIpU Ilepexofie B

© ®I'BOY BO «Henl'Y»
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HaHOpa3MepHoe

cocrosinue? [Touemy?

15. Uto Takoe HaHO3/IEKTPOHKKA ¥ HAaHO(OTOHMKA? Kakumu BUASATCS
T1epCIeKTUBbI

JlanbHeHIIero pa3sBUTHs JaHHBIX 06J1acTell 3HaHUS?

16. KakoBbI BO3MOKHOCTH HCII0/Ib30BAHKSI HAHOUACTUL] B KaTa/TUTUUECKUX
nporeccax?

IIpuBeauTE KOHKPETHBIE TIPUMEPHI.

17. B Kakux 006/1aCTSX MeJULIMHBI HAHOTEXHOIOTHHN YK€ UCTIOb3YIOTCS UIT MOTYT
6bITH

WCII0/Tb30BaHEI B Oy yiieM? KakvM 06pa3oM Ha OCHOBe HAHOTEXHOJIOTHIA
yJ/IyulIarT

XUPYPruvYeCcKUil UHCTPYMeHTapuii?

18. MO>KHO /T KCITO/Ib30BaTh HAHOTEXHOJIOTUX TIPY CO3/IaHNUY TOTI/IMBHBIX
3/1eMEHTOB?

IIpuBeauTe KOHKPETHBIE TIPUMEPHI.

19. Kaxue 06/1acTy TPaKTUUECKOT0 IPAMEHEHHUs! YTJIePOJHbIX HAHOTPYDOOK Bam
V3BECTHBI?

20. OcHOBHBIE K/1acChl HAHOpPa3MepHBIX CUCTeM (TIepeunc/iuTb, 0XapaKTepU30BaTh)
11

21. HaHOTpYOKM U MX CBOWCTBA. VIcriosib30BaHNe HAHOTPYDOK B KauecTBe
3JIeMeHTHO} 6a3bl MUKPO3/IeKTPOHHKH.

22. YrnepopHble HAHOCTPYKTYpPbL. DyiiepeH. VICTOpUst OTKPBLITUSA, CTPYKTYPa,
BO3MOYKHOCTH MOZIU(UIMPOBaHKs, 00/1aCTH PHMeHEeHHSI.

23. ITopomkoBble HaHOMaTepranbl. OCHOBHBIE METO/BI [T0JIyUeHUs] U HallpaB/IeHUs
NIPaKTUYeCKOro UCTI0/Ib30BaHuUsI.

24. HaHOCTPYKTypHpOBaHHble MaTepuasbl. OCHOBHbIE MEeTO/bI [IOIyUeHHUs U
HarpaB/ieHus! IPAKTUYEeCKOr0 UCIIO0Ib30BaHUs.

25. KBaHTOBbIE TOUKH.

26. HaHO3/1eKTPOHUKA KaK OJJHO U3 HalpaB/leHW! IPUMeHeHUs] HAHOTeXHOJIOTHH.
27. PoJsib HAHOTEXHOJIOTHH B Pa3BUTHU (DOTOHHKH.

28. HaHokoMmo31THble MaTepuassl. Kiaccudrkalysi HaHOKOMIIO3UTOB (110
XUMUAYECKOH

NIpUPO/Je MaTpULIbl, 10 hopMe U XapaKTepy HarloJIHUTe/led 13 HaHOUaCTHL] U Ap.).
29. HarnokoMno3uTsl. O61I1e MeTOABI ITOTyUeHHss HAHOKOMITO3UTOB,
BO3MOJKHOCTH IIPaKTUUeCKOT0 MCI10/1b30BaHKS.

30. HanoTexHosorusi. OCHOBHbIE TeXHOJIOTMUECKUe TIPUHLIUIBL: «CBEPXY—BHU3» U
«CHU3y—BBepX». MexaHn3Mbl CAMOOPraHU3aLIUY.

31. du3nueckre MeTOAbl CUHTe3a HaHOTIOPOIIKOB (MeTO/, 3/1IeKTPOB3phIBa,
MeXaHUUecKoe U y/IbTPa3ByKOBOe JUCIIeprupoBaHue).

32. XuMHA4YeCcKre MeTO/bl CHHTe3a HaHOIIOPOLIKOB. .

33. MeTo/bl IIO/Ty4eHus] CTPYKTYPHUPOBaHHbIX HAHOMaTepuanoB. XUMHUYecKoe
ocaxk/ieHe 13 ra3oBoit (a3bl, pHU3nUecKoe ocaxjeHre U3 ra3oBoi (asbl.

34. [1neHOYHbIe TEXHOJIOTHY M10JIyUeHHsI HAHOMaTepranoB (XMMUueckKoe
ocaxeHue u3 razooit (assl (CVD), pusnueckoe ocakieHre U3 ra3oBou ¢assl
(PVD), snekpoocax/eHre, HOHHO- JTyueBasi SITUTAKCHs, 30/Ib-Te/b OCaX/eHNe).
35. Ocobble CBOMCTBA BelljeCTBAa B HAHOMETPOBOM /IMiaria30He pa3MepOB.
PasmepHbie 3¢ dekTsr B HAaHOCHCTeMaX. [IpUUKHBI MX BO3HUKHOBEHUSI.

36. TepmoprHaMuKa NoBepxHOCTU. TepMoguHamuueckue (HyHKLMY TIOBEPXHOCTH.
IToBepxHOCTHasA 3HEPrUs U IOBEPXHOCTHOE HaTsDKeHHe.
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37. OcHOBBI pU3HUeCKON XUMHU HAHOCUCTEM; YPaBHEHHSI U XapaKTePUCTHKU
yC/I0BUN

TepMOMHAMIYIeCKOH CTabMIbHOCTH MeXX(a3HbIX TPaHHUI] B HAHOCHCTEMaX;
0COOEeHHOCTH

TI0BEPXHOCTHBIX [IPOLIECCOB B HAHOCTPYKTYpax.

38. CTpyKTypHBIe Ilepexo/ibl B HaHOMarepuanax. TepMoguHaMu4eckoe
00BsICHEHHE BO3MOXKHOCTH CTabM/IM3aL[Mi HePABHOBECHBIX CTPYKTYP /17151 BEIL|eCTB
B HaHOPa3MepHOM

COCTOSIHUM.
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39. ITpo6eMb! yCTOMYMBOCTH HAHOUACTHUL]; (haKTOPBI, 00YC/IaBIMBAIOIIHIe
ctabunbHOCTB. CriocoObl cTabMIM3aLK HAaHOUACTHLY

6.4. Kputepuu onjeHUBaHUA

Kpurepuu orjeHku pedepara

W3noxeHHOe TOHUMaHMe pedepaTa Kak LIeJIOCTHOTO aBTOPCKOTO TeKCTa OTpe/iesisieT KPUTEPUH ero OLIeHKH: HOBHM3HA TEKCTa;
000CHOBAHHOCTh BHIOOPA UCTOYHHKA; CTeeHb PACKPBITHSI CYLIHOCTH BOIPOCa; cobio/ieHus TpeboBaHU K 0(OPMIIEHHIO.
HoBu3Ha TekcTa:  a) aKTyaJbHOCTh TEMBI MCC/Ie[JOBaHuS; 6) HOBU3HA U CAMOCTOSITE/TBHOCTE B TIOCTaHOBKE MPOOJIEMBI,
¢hopMyIpOBaHKe HOBOT'O aClieKTa M3BeCTHOM MMpo6ieMbl B YCTaHOBIEHUH HOBBIX CBsi3el (MEXKIpeAMETHBIX, BHYTPUTIPeJMeTHBIX,
WHTerpaLiOHHbIX); B) yMeHHe paboTaTh C UCC/IeJOBAaHHUAMU, KPUTUUECKO JINTePaTypOl, CHCTEMaTH3MPOBAaTh M CTPYKTYPUPOBATh
MaTepHaJ; I) IBTeHHOCTh aBTOPCKOM MO3ULIUK, CAMOCTOSITE/IbHOCTh OLIEHOK U CY>KJ€HHH; ) CTH/IEBOe eJUHCTBO TEKCTa, eJUHCTBO
’KaHPOBBIX UepT.

CreneHb PaCKpLITHS CYLITHOCTH BOIIPOCA: a) COOTBETCTBHE I/IaHa TeMe pedepaTa; 6) COOTBETCTBHE COJiepKaHs TeMe U TIaHy
pedepara; B) MoJHOTa U TTyOMHA 3HAHUI 110 TeMe; T) 000CHOBAaHHOCTE CITOCOOOB 1 METOZIOB PabOThI C MaTepHasioM; €) yMeHre
000011jaTh, Je/1aTh BBIBOABI, COMIOCTAB/IAThH Pa3/IMUHbIE TOUKH 3PEHMS 110 OHOMY Bompocy (rpobieme).

O00CHOBaHHOCTH BBIOOpA UCTOYHMKOB: @) OL[eHKAa UCTI0/Ib30BaHHOM JINTEPATYPhI: TIPUBJIeYeHbI JTX Haubosiee U3BeCTHLIE pabOThI IO
TEMe UCC/IeJOBaHUs (B T.U. )XypHa/IbHbIE MyDIHUKALMHK [TOC/IEHUX JIET, TIOC/TeIHUE CTaTUCTUUECKHE [JAHHbIE, CBOJKH, CIIPABKU U T.1.).
Cobmogenue TpeboBaHMI K 0QOPMIIEHHIO: @) HACKOILKO BePHO 0(OPMJIEHBI CChIIKY Ha UCIIOMB3YeMYI0 JINTEPATYPY, CIIMCOK
JTepaTyphl; 6) OLjeHKa rPaMOTHOCTH M KYJIbTYPBI U3/I0KeHUs (B T.4. opdorpaguueckol, MyHKTYaLMOHHOU, CTH/TMCTUYECKON
KyJIbTYPbI), B/IajieHre TepMHHOJIOTHEH; B) cobo/ieHre TpeboBaHuii K 00bEMy pedepaTa.

OreHKa 5 CTaBUTCS, eC/U BBITO/HEHbI BCe TpeOOBaHMsI K HallMCcaHHIo pedepara: o0o3HaueHa 1pobsiema 1 ob6ocHOBaHa  eé
aKTyaJIbHOCTb, C/le/laH KPAaTKUM aHa/l|3 pPa3/IMuHbIX TOYEK 3PEHHsI Ha pacCMaTpUBaeMylo pob/ieMy M JIOTUYHO H3/10’KeHa
cobcTBeHHas MO3MLMs, CHOPMY/IMPOBAHbI BLIBO/BI, TEMa PaCKpbITa MOTHOCTLIO, BbIZep>kaH 00bEM, CoO/0/ieHbI TpeOoBaHMs K
BHellIHeMY 0(hOpPMJIEHMUIO.

OteHKa 4 — 0CHOBHBIe TpeOoBaHKs K pedpepaTty U ero 3aljuTe BHITIOIHEHbI, HO TIPY 3TOM JIOMYIL|eHbl HeJOUéThl. B uacTHOCTH,
MMEIOTCs1 HeTOYHOCTH B M3/I0)KEHUM MaTepyrasa; OTCYyTCTBYeT JIOTHUecKasi 1I0C/1e/J0BaTe/IbHOCTb B CYK/|EHUSIX; He Bbliep>KaH 00bEM
pedepaTa; UMeIOTCS YIyI|eHHUs B 0(OPMIIEHHH.

OveHKa 3 — MMEIOTCsI CyII{eCTBEHHbIE OTCTYIIIEHHs OT TpeboBaHuM K pedheprpoBaHUIO. B uacTHOCTH: TeMa OCBellleHa JUILIb
YaCTHUYHO; AOTYIIeHkl (paKTUUecKre OIUOKH B CoZlepKaHUH pedepata.

OueHka 2 — TemMa pedepara He packpeITa, 00HapyKUBaeTCs CyIjeCTBEHHOe HEITIOHMMaHHe Ipo6JieMsl.

Ouenka 1 — pecepaT CTyZ|eHTOM He IIpe/CTaB/IeH.

Kpurepuy onjeHuBaHus foKaaza

OrieHKa 5 — MOJHBIM, Coflep>KaTesIbHbII [JOK/Ia/, B KOTOPOM IPOC/IeXKUBAETCsl JIOTMKa MOCTPOeHUs], CUCTEMHOCTh, [IOHUMaHUe
CYILLJHOCTH BOIIPOCA, apryMEHTUPOBAHHOCTh U yOeAuTenbHOCTb. [Ipe3eHTallMOHHBIN MaTepyasl UCIIOB3YeTCs B JOK/a/e, aBTOP
TIpeKpacHo opueHTHpYyeTcs B HeM. CTyieHT 00/1aziaeT BEICOKOH Ky/IbTYPOi peun, yBepeH B cebe, IOK/IaZ pacCKasbIBaeT, OMMpPasich
u3pesiKa Ha r1aH. Ha fjorosiHUTebHbIe BOIIPOCH! OTBeYaeT NpaBU/IbHO, UeTKO, KPaTKo, T10 CYILeCTBY, UCIO/b3Ys SICHOCTh
(hopMyMPOBOK.

OrieHKa 4 — JOK/1a/| TIO/THBIN, COZlepyKaTenbHbIN, HO TIPYU 3TOM JOIMYyIIieHbl HeJ0ouéThl. B 4acTHOCTH, UMEIOTCS HETOUHOCTH B
W3/10)KeHMU MaTepuasa; MecTaMy OTCYTCTBYeT JIoTHUecKasi 110C/e/l0BaTe/IbHOCTh B CY’K/I€HUSIX; Ha JONO/HUTe/bHbIE BOIIPOCHI [laHbl
HETIOJIHbIEe OTBETHI.

OreHka 3 — TeMa OCBeIl[eHa JIMLIb YaCTUIHO, 0OHAPY>KHUBaeTCsI CYLIeCTBeHHOe HelTOHUMaHue Tpo0sieMbl. CTyJeHT UMTaeT C JIMCTa,
nyTaetcsi B QOPMY/IHUPOBKaX, He yBepeH B cebe. [JomyiiieHbl hakTHyecKre OUIMOKU B COZlep)KaHHUH [JOK/Ia/ja /M TPY OTBETe Ha
JIOTIOJTHUTE/TbHBIE BOTIPOCHL. [Ipe/icTaB/eHHbIN Mpe3eHTallMOHHbIA MaTepraa MecTaMi He UCIOJb3YeTCs B ZIOK/Iajie.

OueHka 2 — 10K/Ia/ CTYIeHTOM He MpeJCTaB/eH.

KPI/ITEPI/II/I OLIeHHWBaHW4 Mpe3eHTalunu

OrieHKa 5 — rpe3eHTalMsl TapMOHWYHO [TOCTPOEHa, POC/IeXXUBAeTCS JIOTHKA, CHCTeMHOCTb.  Crialijpl He Tieperpy>KeHsl
uH(opMaliiei; TeKCT, Tab/nL[bl, PUCYHKH, POPMY/IbI UNTaeMbl, TIOHATHBL. OdopMiieHie He OTBIEKaeT OT cofiep)KaHust. OTCYTCTBYIOT
rpaMmaTiueckye omubKu. CTYZeHT OT/IMYHO OPHEHTHPYeTCsI B COOCTBEHHBIX C/Iaifiax Ipe3eHTal|H.

OrieHKa 4 — rpe3eHTalMs COZleprKaTe/ibHa, TPOC/IeXXUBAeTCsS CUCTEMHOCTD c1aiiioB. Criaii/ibl B 11€/I0M He Teperpy’keHbl
nHpopmareii. OJHAKO IPUCYTCTBYET He3HAUUTE/bHBIE OLIMOKU: rPaMMaTHUeCKe, B popMyJiax, GOpMy/IMPOBKax U T.[.

OL[EHK& 3- npe3eHTalus rpeacTaBeHa, HO IIOCTPOeHA HeJIOTHYHO, COAEPKUT He TOJIbKO 'PaMMaTHYeCKUe OH_II/I6KI/I, HO 1
CylIecTBeHHbIe OIIMOKY B CofiepKaHU!U (HeBepHbIe popMyIibl, HOPMYIUPOBKY 3aKOHOB U T.7). [Ipe/icTaBneHHbIN
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TIpe3eHTaLMOHHbIM MaTepyasl MecTaMu He HUCI0/Ib3yeTcsl B Aoknazie. CTy[eHT IyTaeT C/laibl.
OueHka 2 — npe3eHTaLs CTY/IeHTOM He I1pe/iCTaB/IeHa.

OueHKH 3a pedepar, AOK/Iaz ¥ TIPe3eHTal{H0 CyMMUPYIOTCS:

12-15 6anioB — 3auer;
12-7 6a/ioB — MPOEKT HYKJAeTcst B OPabOTKe;
Menee 7 6a1/IoB — He 3a4eT;

Kputepuu o1jeHKH 3a YCTHBIM OTBET Ha 3aueTe

OueHKa «3auTeH0» — OTBeTHI Ha IOCTAB/IeHHbIe BOTIPOCHI B OW/IeTe U3/1araloTCsl CUCTEMAaTH3UPOBaHO U MOC/IeJ0BaTeNbHO.
JeMoHCTpUpYyeTCs yMeHHe aHaIM3UPOBaTh MaTepual, OJHAaKO He BCe BBIBO/IbI MOT'YT HOCUTh apr'yMEeHTHPOBaHHbIH U I0Ka3aTe/TbHbIN
XapakTep, B U3/I0KEHHUH [OMYIIeHbI HeOO0IbLIIMe HETOUHOCTH, He UCKaXKAIOIIIHe CO/iep)KaHKe 0TBeTa. Marepuas h3jiaraercs
YBEpeHHO, B OCHOBHOM IPaBUJ/ILHO JIaHBI BCe ONpe/iesieHus U IOHATHs. [1py oTBeTe Ha I0MO/IHUTe/IbHBIE BOIIPOCHI Mperno/iaBaTesis
TI0/IHbIE OTBETHI JJdHbI KaK CAMOCTOSITEIbHO, TaK U NIPY MOMOIIY HaBO/SIIMX BOIIPOCOB.

OLieHKa «He3auTeHo» — Marepras U3jaraeTcs HeroC/ae[0BaTe/bHO, COMBUKBO, He MPECTAB/ISeT ONpe/eIeHHON CUCTeMbI 3HaHUH 110
JUCLIWTIIMHE, He PACKPBITO €r0 OCHOBHOE CoZiepykaHue. JIomyiieHbl rpyOble OIMOKY B OTIPeAeTeHHsX U MOHSATUSIX, TIPU
WCII0/Ib30BaHUK TEPMUHOJIOTMH, KOTOPbIe He MCIIPaBJIeHbI [10C/Ie HaBOSILMX BOMPOCOB. [JJeMOHCTPUPYeT He3HaHHe U HeTlIOHUMaHHue
cyliecTBa BonpocoB. He jaHbl OTBeThI Ha [J0NIOJIHUTe/IbHbIE WM HAaBOZAILME BONPOCHl  Mperno/aBaresis.

7. YYEBHO-METO/JUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUAIIINHBI (MO/Y JIsT)

7.1. PekomeHiyemas 1uTepaTrypa

7.1.1. OcHOBHas 1UTEpaTypa

ABTOpBI, COCTaBUTEN 3arsiaBue W3parensctBo, rof| Pecypc
JI1.1 |T'yces A. 1. Hanomarepuarbl, HaHOCTPYKTYpPbl, HAHOTEXHOJIOTUU Mocksa :
dusmarmut, 2007
JI1.2 |WnroummH B. A. HanomaTepuariel: yuebHoe riocobue HoBocubupck : 3BC
(https://biblioclub.ru/index.php?page=book&id=574749) HoBocubupckuii
roCy/lapCTBEeHHBIN
TeXHUYeCKUI

yHuBepcureT, 2019

JI1.3 |Tumodeera M. H., HaHoTexHOOTUU: XUMUUeCcKue, pusnueckre, OUOIOrHYecKye 1 HoBocubupck : OBC
ITanuenko B. H., 9KOJIOTMYeCcKHe acreKThl: MOHOrpapus Hoocubupckuii
JlapuukuH B. B, (https://biblioclub.ru/index.php?page=book&id=575246) rocy/iJapCTBeHHbIN
Kamranosa E. B., TeXHUYeCKUH
Hemyienxko . A. yHuBepcureT, 2019
JI1.4 |VBanoB H. b., HaHOTeXHOIOrMU MaTepyaoB U MOKPBITUL: yuebHoe mocobue Ka3zans : OBC
INokamoxun H. A. (https://biblioclub.ru/index.php?page=book&id=612342) Kaszanckuii
HalMOHAJIbHBIN
HCC/Iej0BaTe/lbCK
ui
TeXHOJIOTMYeCKUH
YHUBEPCUTET

(KHUATY), 2019

7.1.2. lonosHUTeIbHAA IUTEpaTypa

ABTODBI, COCTaBUTEN 3arnaBue |I/I3,anenLCTBO, rogl Pecypc
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ABTOpBI, COCTaBUTeNN 3arnaBue N3parensctBO, rof| Pecypc
J12.1 |Muponos I'. 1., HaHnoTexHonoruu: HOBBIN 3Tarl B pa3BUTUU Uei0BeYecTBa: Kaszansb : [Toznanue| 3BC
Martseesa E. JI., MoHorpadust (AuctutyT DVYII),
Baiibakora E. B., (https://biblioclub.ru/index.php?page=book&id=258092) 2010
Kpamun T. B.,
bemmnkas I'. H.,
Tumupsicos B. T'.
JI2.2 |Yannsirus FO. A. HaHoTexHon0ruu B 371eKTPOHUKE: Hay4yHas 1dTepaTypa Mocksa : OBC
(https://biblioclub.ru/index.php?page=book&id=443325) TexHocdepa, 2013
J12.3 |[Iyn Y., Oysuc @., HanorexHosioruu: yuebHoe rmocobue [ijist By30B Mocksa:
lNonosuH FO. U. TexHocdepa, 2009
JI2.4 |Mansues I1. I1. Hanorexnosnoruu. HanomaTtepuasnsl. HaHocucTeMHast TeXHUKa: Mocksa:
MUpOBBIe JOCTKeHuss - 2008 rof : cOOpHUK : [aHTI0-pyCCKUiA TexHocdepa, 2008
TEePMHUHOJIOTHYECKHI C/I0Baphb M0 MUKPO- M HAHOCHCTEMHOU
TeXHUKe |
J12.5 |ABagenskapum O. O., |HaHoHayKa ¥ HAHOTeXHOJIOTUH: SHLIUKIIONeNs] CUCTeM Mockgsa: Maructp
bait Y, Karija C. I1.  [>ku3HeobecrieueHus -ITpecc, 2009
JI2.6 |Bonkos I'. M. O6beMHBIe HAHOMaTepHabl: yuebHOe rocobue /151 By30B Mocksa: KnoPyc,
2011
JI2.7 |Manbues IT. I1. Hanomarepuassl. HaHotexHosioruu. HanocucremMHast TeXHUKa: Mocksa :
MUpOBBIe focTkeHus 3a 2005 roz : cOOpHUK TexHocdepa, 2006
J12.8 |T'yceB A. U. HaHomarepuasbl, HAHOCTPYKTYPbl, HAHOTEXHOJIOTUU: MOHOTpaduss | Mockea : OBC
(https://biblioclub.ru/index.php?page=book&id=68859) ®dusmarur, 2009
JI2.9 |Enucees A. A, DyHKIMOHAbHBIE HAHOMaTepHasel: yuebHoe rocobue Mocksa : 3BC
JlykammH A. B. (https://biblioclub.ru/index.php?page=book&id=68876) ®dusmarur, 2010
7.2. IlepeueHn pecypcoB HH(pOPMaIHOHHO-TE/IEKOMMYHUKAI[UOHHOM ceTH "VIHTepHeT"
31 |HayuHas snektpoHHast 6uboreka eLIBRARY.RU» - pa3zen "»KypHasbl OTKPBITOrO foCTyma"

(https://elibrary.ru/projects/subscription/rus_titles_free.asp) Ha 01.10.2018 r. cogepxxut 60see 6000 HayUHBIX )KypHa/IOB

http://www.elibrary.ru

32 |Znanium.com [D7e€KTPOHHBIN pecypc] : 371eKTpOHHO-61bMHMoTeuHast cuctema (BC) / HayuHo-u3zaarenbckuii neHTp MTHOPA-
M. — URL:http://znanium.com.
33 |FOpaiir [DneKTpoHHBIH pecypc] : 3/eKTpoHHO-6nboTeunas cuctema (3BC) / usparenscro FOpaiit. — URL:http://biblio-
online.ru.
34 | YuuBepcuteTcKast 6uboTeKa oH/IaiH [D/1eKTpOHHbIN pecypc] : 3/1eKTpoHHO-0ubmoTeuHas cuctema (OBC) / OO0
Jupexkrmeaua IMTa6mmmar. — URL:http:/biblioclub.ru.
35 |JlaHb [D51eKTPOHHBIH pecypc] : 3/1eKTpoHHO-0nbmoTteuHas cucteMa (OBC) / nuzgarensctBo Jlanb. — URL://e.lanbook.com/.
7.3 IlepeueHb MH()OPMALMOHHBIX TEXHOIOTUH
7.3.1 IIporpaMmmMHoe obecrieyeHue
LMS Moodle
Adobe Reader

7.3.2 IIpodeccuonasibHbIe 6a3bl JAHHBIX M HH(OPMALIMOHHO-CIIPABOYHBIE CHCTEMBI

1. HayuHast snektpoHHast oubmoteka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : HayuHasi 37IeKTpOHHAst
6ubsmoTeka : caidT. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Pe>xum goctyma: AJist 3aperucTpup. mosib3oBaTeneil. — Tekcr :
3/1IeEKTPOHHBIN.

2. HarpioHaneHast a7ektponHast 6ubmoreka (HOB) (https:/rusneb.ru/) HaijroHanbHast 3/ieKTpoHHast 6ubmoreka (HOB) :

00beIMHEHHBIN 3JIEKTPOHHBIN KaTaaor (OHI0B POCCUMCKUX 61bmmoTek : caiiT. — URL: http://H36.pd. — Pexkum focTyma: u3

YNUTAIBHBIX 3a710B 616/moTexn Yenl'Y. — TeKCT : 3/IeKTPOHHBII.
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3. Ipesupentckas Gubmmoreka (https://www.prlib.rw/) Tlpesupentckas 6nbmoTeka : 3/1€KTPOHHAs HALMOHa/bHAsE GMO/IMOTeKa © CaifT
/ ®I'BY Hpe31/1,quTCKaﬂ 6ubmoreka umenn b. H. Enbiyna. — CankrlIletep6ypr, 2009 — . — URL: https://www.prlib.ru/. — Tekcr :
3/1eKTPOHHBIN.

4. Web of Science (https://apps.webofknowledge.com) Web of Science : MynbTUaMCIMIIHHAPHAsT pedepaTHBHas 6a3a AaHHbIX /
komnanusi Thomson Reuters. — Pexxum goctyna: asisi 3apeructpup. nosb3oBarerneid Yenl'yY. — TeKCT : 3/1eKTPOHHBIH.

5. Scopus (https://www.scopus.com) Scopus : pedepatrBHasi 6a3a ganHbix / Elsevier BV. — URL: http://www.scopus.com/. — 53.
aHr1. — PeXxuM fjocTyra: [iy1s 3apeructTpup. nosb3osatesiedt Yenl'Y. — TeKCT : 371eKTPOHHBIN.

6. DJIEKTPOHHBIN KaTasor HayuHoi 6ubnuoteku Yenl'yY [DnekTpoHHBIi pecypc] : 6a3a fgaHHbIX / Uensb. roc. yH-T. — Uesi6UHCK,
1992.

8. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEUEHUME AV CIIAII/IMHBI (MOAY JIfI)

[nst peany3aLuy JUCLMIUIMHBI MCIIOB3YIOTCS yueOHble ayIUTOPYH A/ TIPOBeAEHNS 3aHATHH JIEKLIMOHHOTO THIA, 3aHSITHIA
CEeMMHApPCKOT0 THIIa, TPYMIOBBIX Y UHAUBUYaIbHBIX KOHCY/bTallUi, TEKYL[er0 KOHTPOJIS U MPOMEXKYTOUHOW aTTecTal|t, a Takxe
TIOMELLIEHUsI AJIsi CAMOCTOSITE/TbHOMN PaboThI.

YuebHble ayAUTOPHH YKOMIUIEKTOBAHBI CTIeLUa/IN3UPOBAaHHOM Mebesbio ¥ TeEXHIUeCKIMH CPeJiCTBaMH 00yUeHusI.

[l71s1 IpoBeieHust 3aHATH JIeKLIOHHOTO THIIA Mpe/i/iaraloTcsi Habopb! IeMOHCTPALMOHHOTO 000pYA0BaHus 1 yueOHO- HarJISIAHBIX
noco6buii (fleMOHCTPalMOHHBIN Habop aToMoB, Tabnuija MeH/eneeBa, Tab/Miia paCTBOPUMOCTH, 37IEKTPOXUMUUECKUH psify
HarpspKeHUs MeTaslloB)

TMomelrieHust A71sT CAMOCTOSITETbHOM PaboThl 00YUAIOIIMXCS OCHALEHBI KOMTIBIOTEPHOUM TEXHUKOM C TIOAK/TIOUEHHEM K CEeTH
"HHaTepHeT" U 06ecrieueHreM JOCTYIIA B 37IEKTPOHHYIO MHPOPMaLIMOHHO-00pa30BaTeIbHYIO Cpelly YHUBEPCHUTETa.

1. YuebHast ayAUTOPHSI AJIs IPOBeAEHUs 3aHATHI JIEKITMOHHOTO THIIA.

OcHoBHOe 06opyZoBaHHe: yueOHas Mebesib, 0CKa yueHrueckast 0ObIuHasi, HaCTeHHasi, yuebHO-Har/IsAAHbIe T0COo6Hst
(ITepuoauueckast Tabsuna .M. MeHzeneeBa, Habop Mojiesieli KpUCTa/IMUECKUX PeIIeToK, My/ibTUMeuiHast TIpe3eHTaLusl),
MYJIbTIMeIUIHOe NHTePAKTUBHOE 000pyOBaHMe: MyIbTUMeIuiHbIN poekTop EPSON1720, skpaH ¢ 3/1eKTpornprBoioM Lumen;
aKTHMBHas aKycThyeckas cuctema Microlab solo-6c¢, mepcoHanbHbIM KOMIBIOTED C TOAK/IIOUeHUeM B ceTb «HTep- HeT»

IMporpammHoe obecrieuenue: MS Windows XP Professional SP2 a1t BY30B. JIuiieH3uu 6eccpouHble.

I'oc. KourpakT Ne 300 ot 08.10.2008r.

MS Office 2007. JIunieH3uu 6eccpounsle. JInteHsus Ne 44664774 ot 09.04.2008r.

2. YuebHBIe ayAUTOPHH /ISl IPOBEeHNs 3aHSITHIM CeMUHAPCKOTO TUTIA, /IS TIPOBe,eHUs IPYIIIOBBIX KOHCY/IbTAL|HHA,
WHJUBU/Ya/IbHBIX KOHCY/bTALUM, [/ TeKYI|ero KOHTPOJISl ¥ IPOMe)XXyTOUHOM aTTecTaliu.

OcHOBHOe 000pyJOBaHME: CIeLMaT31POBaHHast 3prOHOMHYHAs Mebenb JJis paboThI 3a KOMITbIOTEPOM. ABTOMAaTH3UPOBaHHbIE
pabourie Mecta Ha 11 obyuatoruxcs, 1 mpernogaBatesst. 12 TTK ¢ JiMLIeH3MOHHBIM MPOrPaMMHBIM 00ecrieueHHeM. MarHUTHO-
MapKepHasi jocka. iHTepakTrBHast focka SMARTBoard 660 fuaroHans 64”/162/6cm. TTpoektop INFOCUS IN 36. AKycTuueckast
cucrema 2.0 Sven SPS-678.

IMporpammHoe obecrieuenue: MS Windows XP Profes-sional SP2 as1 BY 30B. JIuijeH3uu 6eccpouHsble.

IMaptus Ne PC545926 ot 20.12.2007T.

MS Office 2007. JTutieHsun 6eccpounsle. JInteHsus Ne 44664774 ot 09.04.2008r.

MS Windows 7 Professional. JIuijeH3uu 6eccpoyHsie.

JInnensust Ne 48382516 ot 10.11.2010r.

MS Office 2010. JIutiensuu 6eccpounbie. JIutiensus Ne 48382516 ot 10.11.2010r.

MS Windows 10. JIutieH3uu 6eccpouHble.

I'oc. KonrpakT Ne A3-44/57/18 ot 30.10.2018r.

MS Office 2016. JTutiensuu 6eccpounsie. I'oc. Kontpakt Ne AD-44/57/18 ot 30.10.2018r.

YuebHast ayIUTOPHSL.

OcHoBHOe obopyjoBaHMe: yueOHast Mebesib, J0CKa yueHUUecKasi 0ObIuHasi, HaCTeHHas1, MyJIbTUMeIUIHOe UHTePaKTHBHOEe
obopyoBaHKe: MyIbTUMeAUHHBIN poekTop EPSON1720, 5KpaH ¢ 3/71eKTpOnpHUBOAOM Lumen; akTHBHas aKyCTUYecKasi CUCTeMa
Microlab solo-6¢, mepcoHanbHbIM KOMITBIOTED C MOJK/TIOUEHHEM B CeTh «IHTEpHET»

ITporpammHOe obecrieueHre: MS Windows XP Professional SP2 pyist BY30B. JIutjeHsnu 6eccpouHsle.

I'oc. Konrpakt Ne 300 ot 08.10.2008r.
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MS Office 2007. JTutiensuu 6eccpounsie. JIutersust Ne 44664774 ot 09.04.2008r.

3. TTomeliieHMe [171s1 CAMOCTOSITE/TBHOM PabOoThI

3.1 YuranpHeii 3a1 Ne 1

OcHoBHoe 060pyzoBaHue: KomuecTBO MocajouHbIX MecT — 50. 5 TiepCoHanbHBIX KOMITBIOTEPOB C TIO/IK/TFOUEHHEM B CETh
«/HTepHeT», HeorpaHuueHHsIH foctyn K OBC u BJ]. YuebHas Mebeslb, KOHIULIOHED.

ITporpammHoe obecrieuenne: Microsoft Windows 10 Pro. (JIntjeHsuu 6eccpounste. [Jorosop Ne AD-223/28/18)

Microsoft Office 2016 Pro (JIuijen3uu 6eccpounsie. [To-roBop Ne AD-223/28/18)

KoncynwsrantIlntoc (Cornaienuve o cotpygauuectse Ne 31 ot 20.05.2003 ¢ pervoHaabHbIM UHPOPMALMOHHBIM LEHTPOM
0011]epOCCUACKON CeTH pacripoCTpaHeHHUs PaBOBOU MH(OPMaLHH)

ITO «Antusupyc Kacniepckoro» (JInieHsnoHHbIH foro-sop Ne 1013/K-2773 ot 11.12.2018r.)

3.2. ndopmaroHHo-6nbsrorpaduueckuii oTen

OcHOBHOE 000py/I0BaHKE: KOJTMUECTBO MOCAZI0UHBIX MeCT — 24. YueOHast Mebesib, 7 MepcoHaIbHbIX KOMITBIOTEPOB C MTOAK/TFOUeHHUEM
B ceTb «VIHTepHeT», HeorpaHnyeHHbIH foctyr K O5C u B/].

IMporpammHoe obecrieuenue: Microsoft Windows Pro-fessional 7 Russian Academic OPEN No Level (CBT (OAO LIEHTP)
18.02.10. Homep nunieHsuu 46536280)

Microsoft Windows Professional 7 Russian Academic OPEN No Level (Jorosop Ne A3-61/10)

Microsoft Office Professional Plus 2010 Russian Aca-demic OPEN 1 License No Level (Toroeop Ne A3-23/12, HOMep JIULIEH3UH
60411804)

KoncynwrantIlntoc (Cornaienuve o cotpygauuectse Ne 31 ot 20.05.2003 ¢ pervoHaabHbIM UHPOPMALMOHHBIM LEHTPOM
0011]epOCCUCKOM CeTH pacrpoCTpaHeHuUs! PaBOBOU MH(OPMaLHN)

HOB (Jorosop Ne 101/H35/2810 ot 20.02.2018)

1O «AnruBupyc Kacrniepckoro» (JIutieH3uonHbii gorosop Ne 1013/K-2773 ot 11.12.2018r.)

3.3 AyauTopust fijist CAMOCTOSITETbHOM PabOThI.

OcHoBHOe 000py/JOBaHME: CIeLMaT31POBaHHast 3prOHOMHYHAs Mebenb JJisi paboThI 3a KOMITBIOTEPOM. ABTOMAaTH3UPOBaHHbIE
paboune Mecta Ha 11 obyuvaromuxcs, 1 npenogaBaTens. 12 TTK ¢ MHMLeH3MOHHBIM TTPOTPAMMHEIM 00ecriedyeHreM. MarHUTHO-
MapKepHas fiocka. IHTepakTuBHast focka SMARTBoard 660 guaronans 64”/162/6cm. Tpoektop INFOCUS IN 36. AKycTuueckas
cucrema 2.0 Sven SPS-678.

IMporpammHoe obecrieuenre: MS Windows XP Profes-sional SP2 as BY30B. JIuijeH3uu 6eccpouHsble.

IMaptus Ne PC545926 ot 20.12.2007T.

MS Office 2007. JIunersun 6eccpounsle. JIntensus Ne 44664774 ot 09.04.2008r.

MS Windows 7 Professional. JIuijeH3uu 6eccpoyHsle.

JIutiensust Ne 48382516 ot 10.11.2010r.

MS Office 2010. JTuriensuu 6eccpounbie. JIuieHsus Ne 48382516 ot 10.11.2010r.

MS Windows 10. JIutieH3uu 6eccpouHble.

I'oc. Konrpakr Ne A3-44/57/18 ot 30.10.2018r.

MS Office 2016. JTuriensuu 6eccpounsie. I'oc. Kontpakt Ne AD-44/57/18 ot 30.10.2018r.

9. METOJJMUECKUE YKA3AHUS /151 OBYYAIOIIUXCSI II0 OCBOEHMIO AMCIUII/IMHBI (MO/LY JIsT)

K coBpeMeHHOMY BBIITYCKHHKY OOIIIeCTBO TpeIbsIB/ISeT IMPOKHL MepeueHb TpeboBaHUH, Cpeid KOTOPBIX 0C000€e 3HaueHHe UMeeT
HasMyue y BbITyCKHUKOB HAaBBIKOB Y YMEHHI CaMOCTOSITe/TbHO M0J/TyuaTh 3HaHUS U3 Pa3/IMUHbIX UCTOUHMKOB MH(OPMALUH,
CUCTEMaTHU3UPOBaTh U aHAIM3UPOBATh MOJYYeHHY0 HHPopMaLu. @opMHUPOBaHHUE TAKOTO YMEHHS POUCXOJUT B TeUEHHUEe BCEro
rieproia 00yueHus yepe3 TOATOTOBKY K JJab0OpaTOPHBIM, CEMUHAPCKUM, MMPAKTHUECKUM 3aHATHSM. [Ipr 3TOM CaMOCTOSITe/TbHasT
paboTa CTyZieHTa UrpaeT BayKHYIO POJIb B X0/le BCero yueOHoro nporiecca. [Ipy n3yueHHUH AUCHUTUTMHBI OCHOBHYIO [IOMTO
OTBO/IMMOT'0 Ha CAaMOCTOAATE/IbHYO0 Pab0Ty BpeMeHH 3aHUMaeT paboTa C KOHCIIEKTOM JIeKIHH, yueOHUKaMH, YueOHBIMM TTOCOOUSIMHU U1
METOMUeCKUMHU YKa3aHUSIMU. A TIOTOMY CTy/leHTaM HeoOX0JUMO ONITHMAaTbHO HCII0/b30BaTh BPEMEHs, OTBeJleHHOe Ha
CaMOCTOSITe/IbHY0 paboTy.

Llesiecoobpa3Ho MOCBAIIATH /0 MoJyyaca B JieHb U3yUeHHI0 KOHCIIEKTa JIEKIIUH B TOT >Ke JIeHb 1T0C/Ie JIEKIUH U 3a JIeHb mepe]
siekiyeii. TeopeTHueckuii MaTepuas U3ydaTh B TeueHHe HeJlesd /10 2 YacoB, a TOTOBUTHCS K MPAKTUUYECKOMY 3aHSATHUIO 110
JUCLUIVIMHe 10 1.5 Jacos.

17151 Ty dIIIero v MoJTHOTO YCBOEHHUsT MaTepyasia yuebHOU AUCIUTUTUHBI PEKOMEHTYeTCsT UCTI0/Ib30BaTh METOMUECKHe YKa3aHUs 1
MaTtepuaJbl 10 yueOHOU JUCLIUIIIMHE, TEKCTHI JIEKLUH, a TaK)Ke 3JIeKTPOHHBIE PeCyPChl, UIMEIOLINeCs B CUCTeMe
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OBC, [OCTyT K KOTOPBIM 00eCTieueH B UNTA/IBHBIX 3a/IaX YHUBepcUTeTa. TeopeTUdecKuii MaTepras Kypca CTaHOBUTCS Gostee
TIOHSITHBIM, €CJI [JOTIO/IHUTE/IBHO CTYJeHTOM M3y4aloTCsl KHUI'Y, Y4eOHUKY 10 JaHHOH yueOHOH fguctumize. TTose3Ho
WCII0Tb30BaTh HECKOJILKO YUeOHUKOB, peKOMEH/I0BAaHHBIX ITPETo/iaBaTesieM.

ITpu U3yueHNH XUMHUYECKUX AUCLIUIUIMH HACTOSITE/IbHO PEKOMEH/YeTCs «He 3ayurBaTh» MaTepHual, a JOOUThCS MaKCUMaIbHOTO
TIOHMMaHMS U3yyaeMol TeMbl JUCLMILUIMHBL. [Ipy M3y4yeHnr TeopeTHueCcKoro Mateprasa HeoOX0MO MHOTOKpPATHO ITHCaTh Ha
yepHOBUKe (OPMY/Ibl, peaKliuM ¥ rpa(uKy [j0 MOJIHOTO UX 3allOMUHAHUSL.

B ciiyuae npriMeHeHus npy 06yueHUH AUCLMIIMHBI 3/IEKTPOHHOTO 00yUeHNs, JUCTAaHIIMOHHbBIX 00pa30BaTe/IbHBIX TeXHOJIOTHI
ob11eHre 06yYaroIUXCs U MPeroaBaTesis OCYIECTBIAETCS B PeXXUMe PealbHOT0 BpeMeHH (OH/IaiH-/IeKI[UK (BeOUHAPHI), UaThl,
BHU/Ie0-KOH(EPEHLINH U [P.) WK OTII0KEeHHOT0 BpeMeHH (CHCTeMa JUCTaHLMoHHOTo 00yueHnst Moodle, MS Office365, hopymsr,
3/1eKTPOHHas [104Ta U JIp.).

Bobiyio yacTe BpeMeHH 00yUaroIfiecsi CaMOCTOSITe/TEHO PaboTaloT ¢ yueOHO-MeTOUIeCKUMU MaTepHanaMi. CTyJeHThl HIMeloT
BO3MOYKHOCTb KOHCYJ/IbTUPOBATHCS C IIPeTIofjaBaTesieM 110 BCeM BOIMPOCAM, BO3HUKAIOIINM B XO/le CAMOCTOSITeTbHOU paboThl
NOCpe/ICTBOM 3/1eKTPOHHOM MOUTBI, COL{UaNbHBIX CeTel U T.I.

Hoctyn obyuarorerocs K yueOHbIM pecypcam B peKHMe OT/I0’KeHHOI'0 BpeMeHH, CaMOCTOSITe/TbHOM pabOoTHI OCYIIeCTBIISIETCS Uepe3
ceTb IHTepHeT B yZ00HOM [i/Is1 HETO MecTe, BpeMeH! U TeMIle.

ITpy 06yueHHH JIUL] C OrpaHMYeHHBIMH BO3MOKHOCTSIMH 37I0POBbsI 37IEKTPOHHOE 00yueHHe, AUCTaHIMOHHbIe 00pa3oBaTesbHbIe
TeXHOJIOTMH M1peJlyCMaTPUBAIOT BO3MOXKHOCTb IIpUeMa-Tepefayyd UHGOPMAaLUY B OCTYIHBIX [J11 HUX (opMax.

Peanu3atiyist JUCLIUIUIVHBI C TIPUMEHEHNEeM 3/1eKTPOHHOT0 00yueHHs], JUCTaHLIMOHHBIX 00pa3oBaTe/lbHbIX TeXHOIOTHH (fanee — D0,
JOT) ocymjecTisieTcs: Ha 0OCHOBaHUM «[10/10)KeHNsT 0 peasM3alliil OCHOBHBIX U JJOTIOJTHUTE/IBHBIX 00pPa30BaTe/IbHBIX TIPOrPaMM C
TIpUMeHeHHeM 3/1eKTPOHHOr0 00yJueHHs 1 JUCTAaHL[IOHHBIX 00pa3oBaTe/IbHBIX TEXHOIOTHH B (efiepasbHOM roCcyJapCTBEHHOM
6ropKeTHOM 006pa30BaTe/IbHOM YUPeXIeHUH BhICIero 0opa3oBaHusi «UensiOMHCKUI ToCyJapCTBEHHBIH YHUBEPCUTET», «I10JI0)KeHust
0 TIOpsiZiKe 3aueTa 0OYUAIOIIMICS 110 OCHOBHBIM ITPO(eCCHOHAIBHBIM 00pa30BaTe/TbHBIM ITPOrpaMMaM BBICIIET0 00pa30BaHus B
OT'BOY BO «Uenl'Y» pe3y/bTaToOB OCBOEHHS B OPraHM3al[|siX, OCYIIECTBIISIONIUX 006pa30BaTe/IbHYO 1esITe/TIbHOCTb, YUeOHbIX
TIpe/MeTOB, KYPCOB, JUCLMIUIMH (MOZY/IeH), IPAaKTHK, JOTIOJTHUTE/IBHBIX 00pa3oBaTe/IbHBIX TPOrPaMM» MOCPeCTBOM 37TeKTPOHHOM
vH(opMaLMoHHO-00pa3oBaTenbHOl cpesibl PTBOY BO «Uenl Y». B HCKMIOUMTENBHBIX CTydasix (Gpopc-Maxkop H T.I1.) TIpH
peanu3auy 06pa3oBaTe/bHOM flesTenbHOCTH ¢ ipuMeneHreM D0, [JOT MoryT NpUMeHsTh KOMIIOHEHTEI, He BXOZSIIHE B [1epeveHb
3/IeKTPOHHON MH(POPMAIMOHHO- 00pa30BaTebHOMN CPeibL.

10. CIIEOUAJIBHBIE Y CJ/IOBHSA OCBOEHUSA JUCIHUIIMHBI OBYUYAIOIIIMMHUCA C MHBAJIMJHOCTBIO U
OI'PAHNMYEHHBIMHA BO3MOXHOCTAMM 3/10POBbSA

OcBoenyre JUCLUTUIMHBI MHBAIUAAMY U JILIAMA C OrPAHMUYEHHBIMUA BO3MOXKHOCTSIMH 30POBbsI OCYIIECTBIISIETCS C UCIIO/Ib30BAHUEM
CMelyabHBIX TeXHUYECKUX CPeACTB U HMH(OPMALMOHHBIX TEXHOJIOTHH, MpeAOCTaB/IsieMbIX PecypCHBIM yueGHO-MeTOJUUYeCKUM
LIEHTPOM TI0 OOYYEeHWI0O WHBAIW/IOB W JIML] C OrPAHHUYEHHBIMH BO3MOKHOCTSIMU 370pOoBbsi Uenl'Y Mo 3ampocy oOyuvarorierocs
(MOOU/IBHBIE CrELHAbHbIE TEXHUUYECKWE CPeACTBA [JIs JIWL C HAPYLIEHWSIMHA 3DEHUs U C HapyLIeHWeM CJIyXa, acCHUCTHUBHbIE
WH(pOPMAL[MOHHbIE TeXHOJIOTHUH).

IMpu HeobXoAMMOCTH [yl OOYUYAIOLIUXCS C HapyLIEHWsSMHM 3peHHs Ha pabouuxX MecTax AJs TMPOBeJeHHUs TPAKTHUeCKUX Wv
71abopaTOpHBIX 3aHSITHI yCTaHABIMBAETCS CIeLjanbHOe MpOrpaMMHOe obecrieueHre (TIporpamMMma peuyeBOil HaBWTalMM, PeueBble
CUHTE3aTOpbI, SKPaHHbIE JTyTIbI).

B yueGHbie ayauTopuu obecrieunBaeTcsi GeCIPensaTCTBEHHBIN JOCTYIT il 00YUarOIMXCsl C UHBATUAHOCTBIO U C OrPAHUUEHHBIMU
BO3MO)KHOCTSIMH 3[J0POBBsi. B Kaxk/j0li ayauTopuy, re 00y4aroTcss HHBAIMZBI U JIMLA C OTPAaHUYEeHHBIMUA BO3MOKHOCTSIMU 3[J0POBbSI,
TIpe/[yCMaTpHBaeTCsl COOTBETCTBYIOIee KOJTMIECTBO MECT ISt 00YUAIOIIMXCsl C YUeTOM HapyIleHHH UX 370POBBbSI.

[nst oCcBOEHUs AWCLMIUIMHBI MHBAIWAAM M JIMLAM C OrPAHMYEHHBIMU BO3MOXKHOCTSIMH 3[0DOBbs TMPEJOCTAB/SIETCS JOCTYI K
TeYaTHBIM UCTOYHMKAM, UMEIOLUMCS B Hay4yHOH 6ubnuoteke Yenl'y, ¢ MOMOLIBIO CHeLUaTBHBIX TEXHUUECKUX CPeJCTB; NOCTYI C
TIOMOIIBIO CTeMANbHBIX TeXHHUUECKUX W TIPOTPAMMHBIX CPEACTB K 3/€KTPOHHBIM HCTOYHMKAM, TIpeJCTaB/leHHBIM B (opme
3JIEKTPOHHOT'O [IOKyMeHTa B (oHze HayuHoii 6ubsoteku Uenl'y wim 371€KTPOHHO-OMOIMOTEUHBIX CHCTEMAX.
YuebHO-MeTO[UUeCKe MaTepUabl /11 00yUaroIUXCs U3 YUC/Ia WHBAIMAOB U JIUI] C OTPaHWYEHHBIMUA BO3MOKHOCTSIMU 37I0POBbSI
TIPeAOCTaB/ISIOTCS B (OpMax, aflanTHPOBAHHBIX K OrPaHUYEHUSIM UX 3[I0POBbsI 1 0COOEHHOCTSIM BOCIIPUSITHSI MHPOPMALIUH.

JI71st 'HBA/IUZOB U JIUL C OTPAHIYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbsI OCBOEHME AVCLIMITIMHBI MOXKET OBITh YaCTUUHO WJTH TIOJTHOCTBIO
OCYIL|ECTBJIEHO C MCII0/Ib30BaHNEM [JUCTAaHIIMOHHBIX 00pa3oBaTe/IbHBIX TeXHOJIOTHH.

Ilpy TpOBeJEHUH TPOMEXYTOUHOW AaTTeCTALMKU TI0 [UCLUILIMHE OOyYaloUMCs C WHBATAAHOCTBIO M C OTrPaHUYeHHBIMU
BO3MO)KHOCTSIMU 3710POBbsl 0OeCIieurBaeTcsi MO MX 3asBIEHUIO IIPe/IOCTaB/ieHHe B JIOCTYMHOM (opMe B 3aBUCUMOCTH OT HX
WHIVUBHUYaTbHBIX OCOOEHHOCTell WHCTPYKLMM O TIOPSiAKE TIPOBEJIeHWs] TMPOMEXYTOUHOM aTTecTalud, OLIEHOUHBIX CPeJCTB U
BO3MO)XKHOCTH OTBETOB Ha 3aflaHusi (IMMCbMEHHO Ha Oymare, HabOp OTBETOB Ha KOMIIBIOTEpe, MHUChbMeHHO wmpudTom Bpaiins, c
WICII0Tb30BaHHEM YCITyT aCCHUCTEHTA, YCTHO).

ITpu TIpOBeAEHUH TIPOLIEAYPHI OLEHUBAHUS Pe3y/IbTATOR 00yUeHHsI HHBA/IM/OB U JTUL] C OTPAHMUYEHHBIMUA BO3MOXKHOCTSIMHU
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3[0POBbsI TIPeJyCMaTPHUBAETCS MCIIO/Ib30BaHUe MpefocTaBieHHbIX Uenl'Y mwm coOCTBEHHBIX TEXHUUECKUX CPeZICTB, HEOOXOANMBIX
UM B CBSI3U C UX UHAMBUAYaAIbHBIMI 0cOOeHHOCTsIMU. [Tpy He06XOMMOCTH MHBA/IMAAM U JIULIaM C OTPaHUYeHHBIMU BO3MO)KHOCTSIMU
3[10pOBbsl IIPe/IOCTAB/ISIETCS [OMOJHUTE/IbHOE BpeMsi /i1 MOJTOTOBKM OTBeTa Ha 3a/laHusl, MpoLieJlypa OLieHUBAHUs pe3y/bTaToB
00yueHHs 110 AUCLUIUIMHE MOXKET TIPOBOJUTHLCS B HECKOJIBKO 3TalloB.
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PaGouas nporpamMmma qucuMNJIMHBI (MO1YJis1) 000peHa U PeKOMEHI0BaHa:

ITpopekTop o yueOHOH paboTte yTBepxkaeHo 27.02.26 A.A. CanamaToB
Y4eHBIM COBETOM XHMHUYECKOTO (PaKyJabTeTa

ITporokon 3acenanust Ne 6 ot 26.02.2026

[Ipencenarens YdeHoro coBera

XHUMHAYECKOTO (haKysIbTeTa COIJIaCOBAHO B. A. Bypmuctpos
3acenanuem kadeapbl XUMUH TBEPAOTO TeJIa U HAHOMPOLIECCOB

[Tporokon 3aceqanust Ne 8 ot 25.02.2026

3aBenyromui kapenpoi COIIaCOBaHO E.A. benas

ABTOD (COCTaBUTEIIH) E.A. benas

CTpykTypa pa6oueii mporpaMMbl cO0OTBeTCTBYeT mpukasy pekropa ®I'bBOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 274-1



