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MUMWHOBPHAYKHN POCCHUU
\,’} denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
@ y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

Pabouast nporpamma auctumuinHbl "HaHoCTpyKTYpB! 1 HAHOKIACTEpH!" 10 HAIPABICHHUIO OATOTOBKH
(cnenumanbHocTn) 04.05.01 "dyHnameHnTanbHas U NPUKIAAHAS XUMHS" HAIIPaBICHHOCTH (IPOGHII0) XUMUS cTp. 2
matepuasioB ®I'bOY BO «Yenl'Y»

Conep:xanue

1. Llenn ocBOEHUS TUCITUTUTNHBI

2. Mecrto nucuuminsbl B ctpykType OITOIT

3. Kommnerennuu o6ydaromierocsi, GopMupyeMbIe B pe3yJbTaTe OCBOCHUSI TUCIIUATIITUHBI
(Momyst)

4. O0beM AUCIUTIUIAHBI (MOTYJIs)

5. CTpykTypa u cojiepKaHue TUCUUTUIUHBI (MO )

6. ®OHI OLICHOYHBIX CPEACTB

6.1. IlepeueHb BUOB OLIEHOYHBIX CPEACTB

6.2. TUnoBbIe KOHTPOJIHHBIC 3aJJaHUSI U UHBIE MaTepHaIbl JJIsl TEKYILEeH aTTeCTalluu
6.3. TunoBbIe KOHTPOJIBHBIE BOMPOCHI U 3aJaHUs JUIsl TPOMEXKYTOUHON aTTeCTalluU
6.4. Kputepuu onieHuBaHUA

7. YuebHo-MeToAn4YecKoe U HH(OOpMAIIMOHHOE 00€CIIeueHUEe TUCIUTUTUHBI (MOTYIIs)
7.1. PexomenayeMas aureparypa

7.2. Ilepedenn pecypcoB HHPOPMAITMOHHO-TEICKOMMYHUKAITMOHHOM ceTu "MuTepHeT"
7.3. Ilepeuernr nHGOPMAITMOHHBIX TEXHOJIOTHI

8. MaTepuanbHO-TEXHHUECKOE 00eCIIeYeHHE TUCITUTUTMHBI (MOTYIIS)

9. Meroaunueckue ykazaHus JUIsl 00yJaromMuXCsl 0 OCBOCHUIO AUCIIUTUIUHBI (MOTYJIs)
10. CrennanpHble yCI0BUS OCBOCHHMSI TUCHUIIIIMHBI 00yJarOIUMHUCS C
WHBAJIUJIHOCTHIO U OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI
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y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouast nporpamma auctumuinHbl "HaHoCTpyKTYpB! 1 HAHOKIACTEpH!" 10 HAIPABICHHUIO OATOTOBKH
(cnenumanbHocTn) 04.05.01 "dyHnameHnTanbHas U NPUKIAAHAS XUMHS" HAIIPaBICHHOCTH (IPOGHII0) XUMUS crp. 3
matepuasioB ®I'bOY BO «Yenl'Y»

1. IEJIX OCBOEHUA N CHUIIJINHBI

PaCCMOTpeTI) CMCXKHBIC MCKIUCITUTITIMHAPHBIC HpO6JICMBI B o0acT (1)I/ISI/IKO-XI/IMI/II/I HAaHOKJIACTCPOB U HAHOCTPYKTYP.

PeSyJ'ILTaTLI 06yLl€HI/I${ O IUCUUINIMHE HAITPpaBJICHBI HA JOCTHXKCHUEC NHAUKATOPOB!:

VK-1.2. cnonb3yer KpUTHYESCKUHA aHaIHU3, CHCTEMaTH3aLUIO H 0000meHHe MH)OPMALIUH JJIsI PEIICHHS ITIOCTaBICHHBIX
3amay.

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

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII

Iuxn (pazzen) OITOIT: | F1.B.1.]1B.01.02

2.1 TpeOoBaHus K NPeABAPUTEIbLHOI IIOAT0TOBKE 00y4Yar0lerocs:

MartemaTtuka

OO01as 1 HeOpraHU4YecKask XUuMHsI

dusuka

Ananurhdeckas XMMUS

XuMHUeCKask TCXHOJIOTUS

XHUMHKO-TEXHOJOTHYECKAs IpaKTHKa

OpraHu4ecKkast XUMHUs

Kpucramnoxumus

dusnyeckass XuMus

OCHOBEI XUMUH TBEPAOTO TEIa

KOJ'IJ'IOI/I,IlHaH XUMUA

BbICOKOMOIEKYISIPHBIE COEIUHEHUS

CTpOCHI/Ie BCIICCTBa

2.2 TuCUMILUTMHBI M IPAKTHKH, 1JI51 KOTOPBHIX OCBOCHHE JAHHOI TUCHMIIUHBI (MO1Y/Is1) HEOOXOTUMO KaK
npeauIecTByIOLIee:

[IpennumniomHas npakTuka

HOJIFOTOBKa K IpoucaAype 3alllUThI U 3alllUTa BBIHYCKHOﬁ KBaHH(bHKaHHOHHOﬁ pa6OTLI

Oco0eHHOCTH CTPOCHHUS BellecTBa (HayuHbIH CEMUHAP)

3. KOMIIETEHIIMU OBYYAIOILETOCSl, ®OPMHUPYEMBIE B PE3YJIETATE OCBOEHUSI TUCLIMTIINHBI
(MOZY.JIA)

YK-1: Cnioco0eH ocyiecTBIsITh KPUTHYECKHI aHAIN3 NPO0/IeMHBIX CUTYalllii HA OCHOBE CHCTEMHOI0 IO/1X0AA,
BbIPA0aTHIBATh CTPATErUI0 ACICTBUI

3HaTh:

KaKum 06pa30M OCYHICCTBIIACTCA IMOUCK I/IH(bOpMaIII/II/I W CHCTCMHEBIN aHAIIH3.

YmMmernb:

MPUMCHATH CHCTEMHBII aHaTN3 IIpHU OCYIICCTBJICHUH IMOUCKA JIUTCPATYPHI.

Baanernb:

CUCTEMHBIM U KPUTHYCCKHUM MBIIIJICHHUEM IIPU PCILICHUU ITOCTaBJICHHBIX 3a1a4.

IIK-1: CnocofeH niianupoBaTh padoTy U BbIOUPATH aleKBATHbIE METOAbI PellIeHUs] HAYYHO-HCCJIe0BATEIbCKHX
3a7a4 B BLIOPaAHHOM 00/1aCTH XMMHHU, XMMHY€ECKOIi TEXHOJOIMH MJIU CMEKHBIX ¢ XUMHUEH HayK

3HaTh:

CrnocoOsbl MIaHUPOBAHUS U IPOBEACHNS HAYIHO-HCCIIEI0BATEILCKUX PadoT;

YMmernb:

CTaBUTh LIECTH U 3aa91 HAaY4YHO-HUCCIICA0BATCIIbCKUX pa60T;

Baanernb:

© ®I'BOY BO «Henl'V»




MUMWHOBPHAYKHN POCCHUU

YUPECKACHUE BBICIICTO O6pa30BaHH§I

B

denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

Pabouast nporpamma auctumuinHbl "HaHoCTpyKTYpB! 1 HAHOKIACTEpH!" 10 HAIPABICHHUIO OATOTOBKH

(ciermanbrOCcTH) 04.05.01 "dyHAaMeHTaNbHAS U IPUKIIAAHAS XUMHS" HATPaBICHHOCTH (poduiro) XuMust crp. 4
matepuasioB ®I'bOY BO «Yenl'Y»
[MpakTryeckuMHU HaBBHIKAMH CO3JJAHHS TIPOEKTOB 110 TIPEITIOKEHHON TEME.
B pe3yibTaTe 0cBOeHUS JUCUMILIUHBI 00yYaIOLIUICS 10JKEeH
3.1 |3uaThb:
3.1.1 | kmaccuuKanuo HAHOMAaTEPHAIOB.
3.1.2 | MeTo1bl OIY4EHHs] HAHOKIIACTEPOB U HAHOCTPYKTYP.
3.1.3 | MeTo/BI HCCIIeI0OBaHUSI HAHOMATEPHAJIOB.
3.2 | YmeTh:
3.2.1 | omucaTh CBOMCTBA HAHOKJIACTEPOB B COOTBETCTBUU C MMEIOLIMMHUCS MOJICIISIMHU.
3.3 | Baagerb:
3.3.1 | pacueTra CBOMCTB MOJy4aeMbIX HAHOKJIACTEPOB U HAHOTPYKTYP.
4. OPBEM JUCIIMIIJIMHBI (MO Y JIS)
Ob6Lwas TpynoemMKocTb 33ET
YacoB 1o yueOHOMY IUIaHy 108 Bunsl koHTpONIsS B cemecTpax:
B TOM YHCIIe
ayJUTOPHBIC 3AHATHSI 70 3a4eTsl §
camocTosTeNnpHas pabora 30,9
KOHTaKTHas pabora: 77,1
UKP: 7,1
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIJINHBI (MOAYJIS)
Kon HaumeHnoBaHue pa3ie/ioB U TeM /BUA 3aHATHSA/ Cemecr | Hacos Jlutepartypa
3aHATH p / Kvpc
Pazgen 1. 1. Kinaccugukanus 1 MeTObI IIOIy4eHUSI HAHOCTPYKTYP H
HAHOKJIACTEPOB
1.1 MonekynsipHble, KOJUIOUIHBIE, Ta30BbIe O€3IUIaHHbIE KIacTephl. 8 2 JI1.1J11.2 J11.3
TBepaoTenbHbIE HAHOKIIACTEPHI U HAHOCTPYKTYPHI. YTIIEpOIHbBIE JI1.4J12.1 J12.2
HaHOTPYOKH. /JIex/ J12.3J12.4 J12.5
JI2.6 J12.7 J12.8
J12.9
313233 54 35
1.2 MatpuuHble HAHOKIACTEPBL U CYIPaMOJIEKYISIPHbIE HAHOCTPYKTYPBI. 8 2 JI1.1J11.2 JI1.3
KnactepHusle kpucTamisl i ¢ymieputsl. KoMoakTupoBaHHBIE JI1.4J12.1 J12.2
HaHOCHCTEMbI 1 HAHOKOMITO3UThI. TOHKHE HAHOCTPYKTYPHPOBAaHHBIC JI2.3J12.4 J12.5
tureHkd. /IIp/ JI12.6 J12.7 J12.8
J2.9
2122233435
1.3 Knacrepsr. /UKP/ 8 0,8 JI1.1 J11.2 J11.3
JI1.4J12.1 J12.2
J12.3J12.4 J12.5
J2.6 J12.7 J12.8
J12.9
313233 54 35
1.4 Oymrepursr. /Cp/ 8 2 JI1.1J11.2 J11.3
JI1.4J12.1 J12.2
JI2.3J12.4 J12.5
J12.6 J12.7 J12.8
J2.9
2122233435
Pa3gen 2. 2. IloBepXHOCTH TBEPABIX TeJl
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y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouast nporpamma auctumuinHbl "HaHoCTpyKTYpB! 1 HAHOKIACTEpH!" 10 HAIPABICHHUIO OATOTOBKH
(cnenumanbHocTn) 04.05.01 "dyHnameHnTanbHas U NPUKIAAHAS XUMHS" HAIIPaBICHHOCTH (IPOGHII0) XUMUS
matepuasioB ®I'bOY BO «Yenl'Y»

crp. 5

2.1 IToBepxHOCTH MOHOKPHCTAIUIOB, HAHOKJIACTEPOB M TIOPUCTHIX COPOCHTOB. 8 2
IToBepXHOCTh METAIJIOB U OKCHJIOB METAJIIOB (JIEKTPOHHBIE U
MarHuTHbIC CBOHCTBA). [I0BEpXHOCTHBIC IIGHTPBI KHCIOTHOTO U
ocHOBHOTO THMA. /JIex/

JI1.1 J11.2 J11.3
J1.4J12.1 J12.2
J12.3J12.4 J12.5
JI2.6 J12.7 J12.8
JI2.9
313233 54 35

2.2 Ancop6rust. Katanus. IIpumecHbie aToMbl Ha ToBepxHOCTH. /TIp/ 8 2

J1.1J11.2J11.3
JI1.4J712.1 J12.2
J12.3J12.4 J12.5
JI2.6 J12.7 J12.8
J12.9
01052053 54 35

23 Csoiicta noBepxHocTH. /KP/ 8 1

JI1.1 J11.2 JI1.3
J1.4J12.1 J12.2
J12.3J12.4 J12.5
JI2.6 J12.7 J12.8
JI2.9
3103233 5435

2.4 AncopOIHOHHBIE CBO¥CTBA MOBepXHOCTH. /Cp/ 8 3,9

J1.1J11.2J11.3
JI1.4J712.1 J12.2
J12.3 J12.4 J12.5
JI2.6 J12.7 J12.8
J12.9
01052053 54 35

Pazgen 3. 3. TepmoauHaMHYecKUe aCNEKThl HOBEPXHOCTH

3.1 Xumuueckuil noreHnuai. TepMoarHamMyKa IOBEPXHOCTU U 8 4
MOBEPXHOCTEHN pa3ziena, KpUBOIUHEITHOM moBepxHOCTH. CTpyKTypa
MMOBEPXHOCTH U M&XK(pa3HbIX IpaHuil. /JIek/

JI1.1J11.2 J11.3
J1.4J12.1 J12.2
J12.3J12.4 J12.5
JI2.6 J12.7 J12.8
JI2.9
3132335435

3.2 Hykneanus u poct HAaHOKJIACTEPOB B HAHOIIOPAX BEILIECTBA. 8 2
TBepmoTenbHas HyKJIAIHs U pocT Kiactepos. /T1p/

J1.1J11.2J11.3
JI1.4J712.1 J12.2
J12.3 J12.4 J12.5
JI2.6 J12.7 J12.8
J12.9
0135233 54 35

33 Hyxnearus. /UKP/ 8 0,4

JI1.1J11.2 J11.3
J1.4J12.1 J12.2
J12.3J12.4 J12.5
JI2.6 J12.7 J12.8
JI2.9
313233 5435

34 CBoiicTBa Mexda3HbIX rpanuil. /Cp/ 8 5

J1.1J11.2J11.3
JI1.4J712.1 J12.2
J12.3 J12.4 J12.5
JI2.6 J12.7 J12.8
J12.9
01352053 54 35

Pasnen 4. 4. KnacrepHblie moaenu

4.1 Miukpockonudeckasi MOZEIb BHYTPUKIACTEPHON aTOMHOMN TUHAMUKH. 8 2
TepmoauHamMuueckas MoAeNb Kinacrepa. KBaHToBo-cTaTucTHuecKas
Mojens. O6onouednsle MoJeny KnacrepoB. CTpyKTypHast MOJENb
KiactepoB. /JIek/

JI1.1J11.2 J11.3
JI1.4J12.1 J12.2
J12.3J12.4 J12.5
JI2.6 J12.7 J12.8
J2.9
313233 54 35
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MUMWHOBPHAYKHN POCCHUU
\,’} denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
@ y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

Pabouast nporpamma auctumuinHbl "HaHoCTpyKTYpB! 1 HAHOKIACTEpH!" 10 HAIPABICHHUIO OATOTOBKH
(cnenumanbHocTn) 04.05.01 "dyHnameHnTanbHas U NPUKIAAHAS XUMHS" HAIIPaBICHHOCTH (IPOGHII0) XUMUS
matepuasioB ®I'bOY BO «Yenl'Y»

cTp. 6

4.2 KomnbrorepHble Mozenu kinactepoB. OpaKkTalbHble MOAEIH 8 2
knactepoB. /IIp/

JI1.1 J11.2 J11.3
J1.4J12.1 J12.2
J12.3J12.4 J12.5
JI2.6 J12.7 J12.8
JI2.9
313233 54 35

43 Knacrepusie moaenu. /MKP/ 8 0,4

J1.1J11.2J11.3
JI1.4J712.1 J12.2
J12.3J12.4 J12.5
JI2.6 J12.7 J12.8
J12.9
01052053 54 35

4.4 MonenupoBanue kinactepoB. /Cp/ 8 5

JI1.1 J11.2 JI1.3
J1.4J12.1 J12.2
J12.3J12.4 J12.5
JI2.6 J12.7 J12.8
JI2.9
3103233 5435

Pazgea 5. 5. IlosrydyeHue KiaacTepoB

5.1 MonekynspHble JTUraHaHbIe KiaacTepbl. /JIex/ 8 2

J1.1J11.2J11.3
JI1.4J12.1 J12.2
J12.3 J12.4 J12.5
JI2.6 J12.7 J12.8
J12.9
01352053 54 35

5.2 CBo¥iCTBa OKCOMETAJITIYECKIX MOJICKYIIIPHBIX KiacTepos. /TIp/ 8 2

JI1.1J11.2 J11.3
J1.4J12.1 J12.2
J12.3J12.4 J12.5
JI2.6 J12.7 J12.8
JI2.9
3132335435

53 besnuranaHple MeTAIUTMYECKUE KiacTephl. /JIek/ 8 2

J1.1J11.2J11.3
JI1.4J712.1 J12.2
J12.3 J12.4 J12.5
JI2.6 J12.7 J12.8
J12.9
0135233 54 35

54 Krnacreps! pTyTty 1 iepexoHbIx Metamios. /TIp/ 8 2

JI1.1J11.2 J11.3
J1.4J12.1 J12.2
J12.3J12.4 J12.5
JI2.6 J12.7 J12.8
JI2.9
313233 5435

5.5 VYrneposanbie kaacteps /JIex/ 8 2

J1.1J11.2J11.3
JI1.4J712.1 J12.2
J12.3 J12.4 J12.5
JI2.6 J12.7 J12.8
J12.9
01352053 54 35

5.6 DHI03ApaNIbHBIE H YK303/pajbHbIe (yIiepeHsl. OyriepeHsl 8 2
3amerenus. /T1p/

JI1.1J11.2 J11.3
J1.4J12.1 J12.2
J12.3J12.4 J12.5
JI2.6 J12.7 J12.8
JI2.9
3132335435
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denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

\, MUMWHOBPHAYKHN POCCHUU
@)} y4pekaeHHe BBICIIEro 00pa30oBaHus

«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

Pabouast nporpamma auctumuinHbl "HaHoCTpyKTYpB! 1 HAHOKIACTEpH!" 10 HAIPABICHHUIO OATOTOBKH

crnerpansbaocti) 04.05.01 "dyngamedTanbHas ¥ IpuKiIagHas XuMus'" HanpasiieHHOCTH (poduiaro) XuMus
YH p p p

matepuasioB ®I'bOY BO «Yenl'Y»

crp. 7

5.7

KracTtepsl nHEpPTHBIX Ta30B M MaJIBIX MOJEKYII. /JIex/

JI1.1 J11.2 J11.3
J1.4J12.1 J12.2
J12.3J12.4 J12.5
JI2.6 J12.7 J12.8
JI2.9
313233 54 35

5.8

Crpykrypa kinacrepoB. Doroauccorualys knactepos. Kinacrepst
Bobl. /TIp/

J1.1J11.2J11.3
JI1.4J712.1 J12.2
J12.3J12.4 J12.5
JI2.6 J12.7 J12.8
J12.9
01052053 54 35

59

Konnonanele knactepbl 1 HAHOCTPYKTYPHL. /JIek/

JI1.1 J11.2 JI1.3
J1.4J12.1 J12.2
J12.3J12.4 J12.5
JI2.6 J12.7 J12.8
JI2.9
3103233 5435

5.10

OnTu4ecKre 1 3JIEKTPOHHBIC CBOMCTBA KOJUIOMIHBIX Kiactepos. /TIp/

J1.1J11.2J11.3
JI1.4J712.1 J12.2
J12.3 J12.4 J12.5
JI2.6 J12.7 J12.8
J12.9
01052053 54 35

5.11

OymnepuTs U yrIIepoJHbIe HAHOTPYOKH. /JIek/

JI1.1 J11.2 J11.3
J1.4J12.1 J12.2
J12.3J12.4 J12.5
JI2.6 J12.7 J12.8
JI2.9
3103233 5435

5.12

Dnektponnble cBoiictBa YHT. HanoycrpoiictBa Ha ociose YHT. /TIp/

J1.1J11.2J11.3
JI1.4J712.1 J12.2
J12.3 J12.4 J12.5
JI2.6 J12.7 J12.8
J12.9
01052053 54 35

5.13

CsoiicTBa kmactepos. /MKP/

2,4

JI1.1J11.2 JI1.3
J1.4J12.1 J12.2
J12.3J12.4 J12.5
JI2.6 J12.7 J12.8
JI2.9
3103233 5435

5.14

Ou3nKO-XUMIYECKUE CBOiCTBa KiacTepoB. /Cp/

J1.1J11.2J11.3
JI1.4J712.1 J12.2
J12.3J12.4 J12.5
JI2.6 J12.7 J12.8
J12.9
01052053 54 35

Paznean 6. 6. CpoiicTBa Ki1acTepoB

6.1

MexaHW4YeCcKHe U TETIOBBIE CBOMCTBA HAHOKIIACTEpOB. /JIek/

JI1.1J11.2 J11.3
J1.4J12.1 J12.2
J12.3J12.4 J12.5
JI2.6 J12.7 J12.8
JI2.9
3132335435
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crp. 8

6.2 IInaBneHue, TENIO0EMKOCTh U TEPMUUECKOE PACILIUPEHHE 8 2
HaHOKJactepos. /IIp/

JI1.1 J11.2 J11.3
J1.4J12.1 J12.2
J12.3J12.4 J12.5
JI2.6 J12.7 J12.8
JI2.9
313233 54 35

6.3 OrnTu4eckue U 3JIEKTPOHHBIE CBOMCTBA HAHOCUCTEM U HAHOMATEPHAJIOB. 8 2
Onrtuaeckne HaHOYCTpoHcCTBA. /JIek/

J1.1J11.2J11.3
JI1.4J712.1 J12.2
J12.3J12.4 J12.5
JI2.6 J12.7 J12.8
J12.9
01052053 54 35

6.4 DOHOHHBIE HAHOKPHUCTAJIJIBI U OPUCTBIA KPEMHUM. DIEKTPOIIPOBOIAIINE 8 2
ycTpoiicTBa. UHTerpauust HAHOCTPYKTYp B 3JIEKTPOHHbIE
ycrpoiictsa. /TIp/

JI1.1 J11.2 JI1.3
J1.4J12.1 J12.2
J12.3J12.4 J12.5
JI2.6 J12.7 J12.8
JI2.9
3103233 5435

6.5 MarsuTHbIe CBOHCTBAa HAHOCTPYKTYp. /JIek/ 8 4

J1.1J11.2J11.3
JI1.4J712.1 J12.2
J12.3 J12.4 J12.5
JI2.6 J12.7 J12.8
J12.9
01052053 54 35

6.6 MarnwutHsie ¢pa3oble iepexosl. /T1p/ 8 4

JI1.1 J11.2 J11.3
J1.4J12.1 J12.2
J12.3J12.4 J12.5
JI2.6 J12.7 J12.8
JI2.9
3103233 5435

6.7 CaoiicTBa HaHoKIacTepoB. /KP/ 8 1,2

J1.1J11.2J11.3
JI1.4J712.1 J12.2
J12.3 J12.4 J12.5
JI2.6 J12.7 J12.8
J12.9
01052053 54 35

6.8 ®dusnueckue CBOHCTBa HaHOKIAacTepoB. /Cp/ 8 5

JI1.1J11.2 JI1.3
J1.4J12.1 J12.2
J12.3J12.4 J12.5
JI2.6 J12.7 J12.8
JI2.9
3103233 5435

Pasznen 7. 7. Metoabl uccjaeaoBaHus

7.1 Judpaxuus snexrporos. [Tonesbie MeToapl. CkaHUPYOMAst 30HI0BAs 8 4
MHKpOCKOTINS. PEHTIeHOBCKas CIIEKTPOCKOMHS U JrdpaKmus.
DnexkTpoHHas cnekTpockonws. /JIex/

J1.1J11.2J11.3
JI1.4J712.1 J12.2
J12.3 J12.4 J12.5
JI2.6 J12.7 J12.8
J12.9
01352053 54 35

7.2 MauoyrioBoe peHTreHoBckoe paccestaue. /I1p/ 8 4

JI1.1J11.2 J11.3
J1.4J12.1 J12.2
J12.3J12.4 J12.5
JI2.6 J12.7 J12.8
JI2.9
3132335435

© ®I'BOY BO «Henl'V»




MUMWHOBPHAYKHN POCCHUU
\,’} denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
@ y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

Pabouast nporpamma auctumuinHbl "HaHoCTpyKTYpB! 1 HAHOKIACTEpH!" 10 HAIPABICHHUIO OATOTOBKH
(cnenumanbHocTn) 04.05.01 "dyHnameHnTanbHas U NPUKIAAHAS XUMHS" HAIIPaBICHHOCTH (IPOGHII0) XUMUS cp. 9
matepuasioB ®I'bOY BO «Yenl'Y»

7.3 Onrtryeckas u KojiebaTenbHas CIeKTpocKonus. MeccOay3poBcKast 8 2 JI1.1 J11.2 J11.3
CHEeKTpOoCcKoNus. MeToIpl paguocnekTpockonuu. /Jlex/ JI1.4J12.1 J12.2
J12.3J12.4 J12.5
J12.6 J12.7 J12.8
2.9
315233 54 55

7.4 Koneb6arensHas criektpockomnus. IMP. OTIP. /TIp/ 8 2 JI1.1 J11.2 J11.3
JI1.4J12.1 J12.2
J12.3712.4 J12.5
J12.6 J12.7 J12.8

J12.9

51052335405

7.5 Mertoap! nccnenoBanust Hanokinacrepos. /MKP/ 8 0,9 JIL.1JI1.2 JI1.3
J11.4J12.1 J12.2
J12.3712.4 J12.5
JI12.6 J12.7 J12.8

2.9

313233 54 55

7.6 CHeKTpOCKOMYEeCKHE METO bl HCClIeoBaHus KiaacTtepoB. /Cp/ 8 5 JIT.1JI1.2 JI1.3
JI1.4J12.1 J12.2
J2.3J12.4 J12.5
J12.6 J12.7 J12.8

J12.9

3132335435

6. ®OHJ OHEHOYHBIX CPEJACTB

6.1. IlepeyeHb BHIOB OLEHOYHBIX CPEICTB

[IpoBepka kayecTBa YCBOCHUS 3HAHUI CTYIEHTOB 10 JaHHON AUCHMIUIMHE BKIIOYAeT B ceOsl: TEKYIIUI KOHTPOJIb U
MPOMEKYTOUHYIO aTTECTALHIO.

Texymuii KOHTPOJIH BKIIFOYAET B ce0s IIOATOTOBKY M cAady IPOEKTa MO BEIOPaHHO TeMe. JIJIs 3TOTO CTyAeHT 00s3aH
IpeOCTaBUTh pedepart 1o BEIOPaHHOI TeMe MPOEKTa, 3aIIUTHTE €0, BBICTYIIHB C JOKJIQJ0M, COIPOBOKIAIOMIAMCS
Mpe3eHTalNen.

ITpomexyTouHast aTTecTanus MPeACTaBIsIET COOOH 3a4eT, KOTOPHIN MIPOBOJHUTCS B YCTHOM (hopMe 1o OHiIeTaM.

6.2. TunoBbie KOHTPOJIbHBIE 32JaHUA M MHbIE MATEPHAJIBI VI TeKYIIeil aTTecTanuu

[Mepeyens TeM Ayt KypcOBOH pabOTHL:

O 001N DN kW —

. Hanouactuus! nonubopuaa Maraust B MUPOTEXHUUECKUX COCTaBaXx.

. TexHonorus noyy4eHus: METAJUINIOJIMMEPHBIX HAHOMATEPHAJIOB.

. CaxxeoOpa30BaHHE IIpU TETEPOTEHHOM TOPEHUH.

. Kproxummdaecknii cioco6 noxydeHus HaHOJUCIEPCHBIX TOPOIIKOB.

. Ilonmydenue ynpTpaguCIEpCHOTO MOPOLIKA IIEPXJI0PaTa aMMOHHUS.

. HaHo- u ynbTpagucnepcHblil IOpOIIOK alOMUHUS: CBOMCTBA, [10JydeHHE, IPUMEHEHHUE.
. TexHonorus nony4eHus yabTpa- 4 HAHOPA3MEPHBIX KOMIIOHEHTOB.

. OU3MUYECKHE METObI IOJY4EHHs] HAHOYACTHUL] U HAHOCHUCTEM.

. HanocTpykTypHBIE METAJIONIOIMMEPHBIE MATEPHAIIBI.

10. TexHOI0IUs NOTYYEHUSI HAHOKOMIIOHEHTOB JJIs1 3HEPrOHACKIILEHHBIX MaTEPUaJIOB.

11. Bakyym-cyOnMMannoHHAast TEXHOJIOTHS IIOJTydeHHUS YIbTPa- U HAHOAHUCIIEPCHBIX MTOPOIIKOB OKUCIHTEICH.

12. Ilony4yeHne qUCHEPCHBIX KOMIOHEHTOB Al HUPOTEXHUUECKUX COCTABOB.

13. JlucniepcHbie CBOMCTBA adPO30JIEH.

14. TexHOIOINYECKUE CBOMCTBA HAHOKOMIIOHEHTOB /7151 SHEPTOHACBILICHHBIX MAaTEPHAIIOB.

15. TexHoa0THSI TOTYYEHUsI TUCIIEPCHBIX OKUCIUTENEH B MUPOTEXHUYECKOM ITPOU3BO/JICTBE.

16. IlpuMeHeHe HAHOKOMIIOHEHTOB B SHEPTOHACHIIEHHBIX MaTepHanax.

17. TexHOI0IUs NOTYYEHUS YAbTPA- U HAHOAUCIIEPCHBIX HEOPTaHUUECKUX COJIEH, UCII0JIb3yEeMbIX B KAUE€CTBE OKHUCIUTEINEH B
MUPOTEXHUYECKUX COCTABAX.

18. Aspo3zoneobpasyromiye coCTaBbl U JUCHEPCHBIN COCTaB MPOJYKTOB CTOPAHUSL.

19. HanorexHosoruu. Bnusinue npupobl KOMIIOHEHTOB Ha CKOPOCTh XUMHUYECKOIO PEBPAILECHUS.

20. Hanorexnosoruu. PerynupoBaHue peoaorn4eckux CBOUCTB SHEPTOHACBILICHHBIX MATEPUAIOB Ha IIOJIMMEPHON MaTpuLIE.

© ®I'BOY BO «Henl'V»




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

MIMHOBPHAYKHU POCCHU
@” denepanbHOE rOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE

Pabouast nporpamma auctumuinHbl "HaHoCTpyKTYpB! 1 HAHOKIACTEpH!" 10 HAIPABICHHUIO OATOTOBKH
(cnenumanbHocTn) 04.05.01 "dyHnameHnTanbHas U NPUKIAAHAS XUMHS" HAIIPaBICHHOCTH (IPOGHII0) XUMUS ctp. 10
matepuasioB ®I'bOY BO «Yenl'Y»

21

22.
23.
24.
25.
26.
27.
28.
29.
30.

. ucniepcHbIif cocTaB MPOYKTOB CTOPAHUS THIMOOOPA3YIOIINX COCTABOB.

TexHOoIOTHSA AUCTIEPTUPOBAHUS TBEPIBIX BELLIECTB.

Wunuuunpyroliee BEImecTBO ¢ YIbTPaAUCIEPCHBIM PacIPeaeICHUEM YaCTHII.

Hanotexnonoruu. A3po301e00pa3yromye OTHETYIIAIINe COCTABHI.

TexHOTOTHUS MOIYIEHUS YIBTPa- M HAHOAUCICPCHBIX MOPOIIKOB METOI0M (PH3UIECKOTO JUCIEPTHPOBAHHS.
CBoiicTBa HAHOPA3MEPHBIX U HAHOCTPYKTYPHBIX SHEPTOHACHIIIEHHBIX MaTEPHAJIOB.

Honyqel-me HAaHOPAa3MEPHBbIX U HAHOCTPYKTYPHBIX SHCPTOHACBINICHHBIX MaTCPUAJTIOB.

Texnonorus TIOJIY4€HUA YIIbTPa- 1 HAHOJAUCHIEPCHBIX MOPOIIKOB METOJJOM MEXaHUYECKOTO JUCTIEPTUPOBAHMA.
HccnenoBanue u pa3paboTka KOMIO3ULUH, 00pa3yIOIKX IPU TOPEHHH HAHOPAa3MEPHBIE a3PO30JIH.
TexHonoruss HaHOpa3MePHBIX U HAHOCTPYKTYPHBIX SHEPIOHACHIILIEHHBIX MaTEPUAIOB.

6.3. TunoBbie KOHTPOJILHBIE BONPOCHI M 33aJaHUsI /IS IPOMEKYTOUHON aTTecTaluu

HepequL BOIIPOCOB AJIA 3a4€Ta:

1. MaiiTe onpeneneHust TEepMHUHAM: HAHOYACTHUIA, HAHOCUCTEMA, HAHOKOMIIO3HUT,
HaHOHAYKa, HAHOTEXHOJIOTHSL.

2. KakumM 00pa3oM MOXKHO KITACCH(HUIUPOBATH HAHOPA3MEPHBIE CHCTEMBI?

3. Yo Takoe KBaHTOBbIE HAHOCTPYKTYPHI C pa3MepHOCThi0 0D-, 1D-, 2D-?
[IpuBenure npumepsl.

4. Kakue TUIbl KOMIIO3ULMOHHBIX HAHOMATEpHaIOB BaM U3BECTHBI?

5. Kakue 1Ba OCHOBHBIX TEXHOJOTHUYECKUX MTOAX0A UCIIOIb3YETCsl ISl IIOTy4EeHUS
HaHOPa3MEPHBIX CTPYKTyp? UeM 310 00ycnoBIeHO?

6. Kakue MeToibl CHHTE3a HAHOIIOPOIIKOB MOTYT OBITh OTHECEHBI K
JUcreprainoHHbIM MetoaM? Kakue — k MeTozaM KOHIEHCAalMOHHBIM?

7. KakuM 00pa3oM MOYKHO MOJTyIUTh HAHOTIOPOIIIOK, COCTOSIIIIIIA U3 YaCTHII

1p
on

HUMEPHO
WHAKOBBIX IO pa3Mmepy?

8. Kaxne MeTopl crHTE3a YIiIepoAHbBIe HAHOTPYOOK BaM M3BECTHEI?
9. KakuM 06pa3oM MOKHO HCCIIeIOBaTh MEXaHHMYECKHE CBOICTBA
HaHOMaTepHauoB?

10
10

. [Mouemy asst 00BsCHEHNST 0COOBIX CBOWCTB BEIIECTBA B HAHOPA3MEPHOM

COCTOSIHUM MBI BCHOMUHAEM O CBOMCTBaxX MOBEpXHOCTU? UeM MOBEPXHOCTD
OTJIMYAIOTCA OT 00beMa
BelecTBa?

11
o
12
13

. Uto Takoe MOBepXHOCTHAs SHeprusa? Kaxue MeTons! onpeneneHus
BEPXHOCTHBIX SHEPTHil TBEPABIX TeNl BAM U3BECTHBI?

. B Kakux ycnoBusx BO3MOXHa CaMOOpraHU3alys HAHOPa3MEPHBIX CTPYKTYp?
. KaxoBbI 0coOeHHOCTH 30HHOH CTPYKTYPHI METAIIOB H TIOJIyIIPOBOHUKOB B

HaHOKPUCTAJIIUYECKOM coCTOsIHUU?

14

. Kak u3MeHsroTCSl MarHuTHBIE CBOMCTBA BCLICCTBA IIPpH IIEPEXO/IC B

HaHOPa3MepHOE
cocrosiaue? [Mouemy?

15

. Uto Takoe HAHOJ3JICKTPOHHKA U HaHOC])OTOHI/IKa? Kakumu BHUIATCA

MePCIIEKTHUBBI
JTATBHEHIIETO Pa3BUTHS TAaHHBIX oOacTeil 3HaHUS?

16
p

. KakoBBI BO3MOKHOCTH UCIIOJIB30BAHMS HAHOYACTHUIL B KATATUTHYECKUX
oreccax?

ITpuBeanuTe KOHKPETHBIE IPUMEPBI.

17

. B xakux obmacTax MEINIUHBI HAHOTEXHOJIOTUH YK€ UCIIOJIB3YIOTCA NI MOTYT

ObITH

HCITONIB30BaHbI B Oymymem? KakiM 00pa3oM Ha OCHOBE HAHOTEXHOJIOTHI
YITy4IIaoT

XUPYPIUYECKUN HHCTPYMEHTapHUii?

18

. MOHO JT1 UCII0JIb30BaTh HAHOTEXHOJOTHH Ipu CO3AaHNH TOIIMBHBIX

9JIEMEHTOB?
[IpuBennTe KOHKPETHBIE TPUMEPHI.

19

. Kakue o61actu MPaKTUYCCKOI0 NPUMCHCHUA YITICPOAHBIX HaHOpr60K BaM

HW3BECTHBI?

20

. OCHOBHBIE KJIACCHI HAHOPA3MEPHBIX CUCTEM (TIePEUNCINTh, OXapaKTEePU30BaTh)
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crp. 11

11

21. HanotpyOku u ux cBoiicTBa. Mcnonp3oBaHre HAHOTPYOOK B KauecTBe
9JIEMEHTHON 6a3bl MUKPO3JIEKTPOHHUKH.

22. YrnepoaHble HAaHOCTPYKTYphI. DymurepeH. IcTopust OTKPBITHS, CTPYKTYDA,
BO3MOXKHOCTU MOAU(DUIINPOBAHUSA, 00IACTH IPIMEHEHHS.

23. Tlopo1koBsle HaHOMaTepranbl. OCHOBHBIE METO/IbI MIOIYUESHUS U HAIPABICHUS
MPAaKTHYECKOTO HCIIOIB30BAHUS.

24. HanocTpyKTypupOoBaHHbIe MaTepuaiibl. OCHOBHBIE METO/IbI ITOTYUYEHUS U
HanpaBJIeHUs IPAKTUYECKOTO UCTIOIb30BaHUSL.

25. KBaHTOBBIE TOUKH.

26. HaHO3J1eKTpOHMKA KaK OJTHO M3 HANPaBJICHUH IPIMEHEHHUS HAHOTEXHOIOTHH.
27. Ponp HAHOTEXHOJIOTHUI B pa3BUTUHN (DOTOHUKH.

28. Hanokommno3uTtHeie MaTepuansl. Kinaccudukaiiysi HAHOKOMITO3UTOB (T10
XUMUYECKON

MPUPOJIE MATPHIIHL, IO (hOPME B XapaKTepy HAIlOJHHUTEIeH U3 HAHOYACTHII U JIp. ).
29. HanoxomMmo3utsl. O011re MeToIbl MOMy4eHHs HAHOKOMIIO3UTOB,
BO3MO>KHOCTH IIPAKTUYECKOTO UCITIOJIb30BaHMUSL.

30. Hanorexnosorusi. OCHOBHBIE TEXHOJIOTHYECKHUE IPUHIIUIIBL: «CBEPXY—BHU3» U
«CHHU3y-BBepx». MeXaHI3MbI CAMOOPraHU3ALUH.

31. ®uzuueckre METOAbl CHHTE3a HAHOTIOPOIIKOB (METOI 3JIEKTPOB3PHIBA,
MEXaHHYECKOE U YIIbTPa3BYKOBOE TUCIICPTUPOBAHIE).

32. XumMmuueckrue MeToibl CHHTE3a HAaHOTIOPOILIKOB..

33. MeToabl MOIy4eHUs CTPYKTYPUPOBAaHHBIX HAHOMATEPUATIOB. XUMHUUECKOE
ocakIeHHe U3 ra30Boil (ha3sl, prusnueckoe ocakaeHHE U3 Ta30BOH (a3bl.

34. [1neHOYHBIE TEXHOJIOTHH MTOYICHUS] HAHOMATEPHAJIOB (XUMHUIECKOE
ocaxkaeHue u3 razoBoil ¢assl (CVD), pusmueckoe ocaxxaeHne U3 ra30Boi (a3sl
(PVD), anekpoocaxkaeHne, HOHHO- JTyueBasi SITUTAKCHUS, 30JIb-TelIb OCAXKICHUE).
35. OcoOble cBOWCTBA BEIIECTBA B HAHOMETPOBOM JHAIa30HE Pa3MEpOB.
Pa3mepusie 3¢ ekt B HaHOCHCTeMaxX. [IpH4nHBI HX BOSHUKHOBEHUS.

36. TepmoguHaMuKa MOBEPXHOCTH. TepMoTuHaMUdIecKue (PyHKIUHN TOBEPXHOCTH.
IToBepxHOCTHAsI SHEPTHUS U IOBEPXHOCTHOE HATSKEHHUE.

12

37. OcHOBHI (PU3MUECKON XUMHUU HAHOCHCTEM; YPAaBHEHUS U XapaKTEPUCTUKU
YCIOBUH

TEePMOAMHAMUYECKOH CTaOMIBHOCTH MEK(a3HBIX TPAHUI] B HAHOCHCTEMAX;
0COOCHHOCTH

MOBEPXHOCTHBIX MPOIIECCOB B HAHOCTPYKTYPAX.

38. CTpyKTypHbIE IIepexo/ibl B HaHOMaTepHaiax. TepMOIMHaAMUYeCKOe
00BsSICHEHIE BOBMOXXHOCTH CTa0MIIM3AI HEPAaBHOBECHBIX CTPYKTYP JUIS BEIIECTB
B HAHOPa3MEPHOM

COCTOSIHUHU.

39. TIpoGJieMbl YCTOWIMBOCTH HAHOYACTHIL; (PaKTOPHI, 00YCITaBIHBAOIIAC
crabmibHOCT. CIIOCOOBI CTAaOMIM3AIIH HAHOYACTHI

6.4. Kputepuu oneHuBaHUA

Kpurepun onenku pedepara

W3noxeHHoe MOHUMaHKe pedepara Kak IeJI0OCTHOTO aBTOPCKOTO TEKCTa ONPEessieT KPUTEPUH €r0 OICHKH: HOBH3HA TEKCTa;
000CHOBaHHOCTbH BBIOOpA UCTOYHHKA; CTETICHb PACKPBITHSI CYIITHOCTH BOTIPOCa; COOIIOIEHHS TPeOOBaHMA K 0OPMIICHUIO.
HoBwu3Ha Tekcra: a) akTyaJbHOCTb TEMBI HCCIEOBAaHNUS; 0) HOBU3HA U CAMOCTOSITEIBHOCTD B IIOCTAHOBKE ITPOOIIEMEI,

(hopMynupoBaHUE HOBOTO aCHEKTa U3BECTHOM MPOOIEMBI B yCTAHOBICHUHU HOBBIX CBsI3eH (MEXIpPEIMETHBIX,
BHYTPUIPEIMETHBIX, HHTETPAIIHOHHBIX); B) YMEHHE Pa00OTATh C MCCIICIOBaHMSIMH, KPUTHYECKOH JINTEPATYPOH,

CUCTEMATU3UPOBATH U CTPYKTYPUPOBATH MaTCpHaJ, F) SIBJICHHOCTH aBTOpCKOI\/‘I MO3MIHUH, CAMOCTOATCIIPHOCTh OLICHOK 1

CYXKIICHUIT; 1) CTUIICBOE SIUHCTBO TEKCTa, CANHCTBO JKAaHPOBBIX YEPT.

CreneHb paCKphITUsI CYIITHOCTH BOMPOCA: a) COOTBETCTBHE IUIaHa TeMe pedepata; 0) COOTBETCTBUE CO/IEPIKAHUS TEME U
IUTaHy pedepara; B) MOJHOTA M [TyOWHA 3HAHUH 10 TeMe; T) 000CHOBaHHOCTH CIIOCOOOB U METOJIOB pabOTHI C MaTEPHAJIOM;

€) yMeHre 00001aTh, AeaTh BHIBOJIBI, COMOCTABIISATH Pa3IMYHbIE TOUYKU 3PEHHSI [0 OJHOMY BOmpocy (mpobieme).

OO00CHOBAaHHOCTh BI:I60pa HNCTOYHUKOB: a) OIICHKa HCIIO0JIb30BaHHOM JIMTEpATyphl: IIPUBJICYCHBI JIN HanOoJiee U3BECTHBIC
pa6OTLI 110 TEME UCCIICI0BaHUA (B T.4. )XYpHAJIbHBIC l'ly6J'[I/IKaL[I/II/I HOCJICAHUX JICT, MOCICIHNEC CTATUCTHYCCKHUEC NJaHHBIC,

CBOJIKH, CIIPAaBKH U T.1.).
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Cobmonerne TpeboBaHUH K 0()OPMIICHHUIO: a) HACKOIBKO BEPHO O(OPMIICHBI CCHIIKHM Ha UCIIOJIB3YEMYIO JIUTEPaTypy, CIIHCOK
JIUTEPATyphl; 0) OlIEHKa TPAMOTHOCTHU M KYABTYPHI U3JI0KEeHUs (B T.4. opdorpaduyeckoil, myHKTYallHOHHOH,
CTHIIICTHYECKOH KYJIBTYpBI), BllaJICHHE TEPMUHOJIOTHEH; B) coOmoeHue TpeboBaHuii kK 00bEMy pedepara.

OrmeHKka 5 cTaBUTCS, €CIIH BRIIOTHEHBI BCe TPEOOBAaHMS K HAMMCAaHMIO pedepara: 0003HaueHa Tpobaema u 000CHOBaHa e¢
AKTyaJIbHOCTb, C/Ie/IaH KPaTKUH aHaJIM3 Pa3IMuHbIX TOUYEK 3pEHMs Ha PacCMaTpUBAEMYIO TPoOJIeMy U JIOTHYHO U3JI0KEHA
coOCTBeHHAs TO3UIHS, CHOPMYITHPOBAHBI BRIBOJIBI, TEMa PacKphITa IOJHOCTEIO, BEIACPkKaH 00BEM, COONOICHBI TPeOOBaHHS
K BHEIIHEMY 0(OPMIICHHIO.

Ornenka 4 — oCHOBHBIE TpeOOBaHUS K pedepary U €ro 3aluTe BHIIOTHEHbI, HO IPY 3TOM JOMYIIEHBI HEA0UETH. B
JaCTHOCTH, IMEIOTCS HETOYHOCTH B U3JIOKEHUH MaTepHalla; OTCYTCTBYET JIOTHUECKas TI0CIIEN0BATENBHOCTD B CYXKICHHSAX;
He BBIZIEpKaH 00BEM pedepara; IMEIOTCS YIYIICHHS B 0(OPMIICHHH.

OrmeHka 3 — UMEIOTCS CYIIECTBEHHBIE OTCTYIUIEHHS OT TpeboBaHuil k pedepupoBaHmio. B uacTHOCTH: TeMa OCBelIeHa JIHIIIb
YaCTUYHO; JOIyIIEHB! (paKTHUecKue OMUOKH B colepKaHuH pedepaTa.

Orenka 2 — TeMa pedepaTa He pacKpbITa, 0OHAPY)KUBACTCS CYIIECTBEHHOE HETIOHUMaHHUE ITPOOIEMBI.

Ornenka 1 — pedepar CTyIeHTOM He MPeACTaBIIEH.

Kpurtepun oneHMBaHUsA TOKIaaa

OreHka 5 — MOTHBIN, COAePKAaTEIbHBIA JOKIAd, B KOTOPOM IPOCIEXKUBAETCS JIOTHKA IIOCTPOCHUS, CHCTEMHOCTh, TOHIMaHHE
CYIIIHOCTH BOIIPOCA, apryMEHTUPOBAHHOCTh M YOGAUTENBHOCTD. [Ipe3eHTallMOHHbIH MaTeprai UCIONIB3YeTCsl B IOKIIAIeE,
aBTOP IPEKpacHO opHeHTHpYyeTcs B HeM. CTYIeHT o0agaeT BEICOKOI KyIbTYpOil pedH, yBepeH B cebe, TOKIIaa
paccka3bIBacT, ONMMPAsACh U3peka Ha IaH. Ha TomoIHUTeTbHEIE BOIIPOCH OTBEYAET NPaBIIIBHO, Y€TKO, KPaTKo, MO
CYILIECTBY, UCHOJIB3YS SICHOCTh (DOPMYITHPOBOK.

OueHka 4 — DOKJIaJ| TOJHBIH, COJIEPKATEIbHBIH, HO TIPH 3TOM JOITyIICHBI HeOYETHL. B 4acTHOCTH, MMEIOTCS HETOUHOCTH B
W3JI0’KEHUH MaTepralia; MeCTaMH OTCYTCTBYET JIOTHUYECKas! TOCIEAOBATEIFHOCTD B CYXK/ICHNSX; Ha JIOTIOJTHUTEIIHHEIC
BOIIPOCHI JJAHBI HEMIOJTHBIE OTBETHI.

OueHka 3 — TeMa OCBEIleHa JIMIIb YaCTUYHO, OOHAPY)KHBAETCS CYIIECTBEHHOE HEMOHNMaHKe pooieMbl. CTyAEHT YHTAET C
JIHCTA, TyTaeTcs B GOpMyIHpOBKaxX, He yBepeH B cebe. J{oMmymeHs! (pakTHaeckre OMHOKH B COACPKAHUH JOKIAAa MITH IPU
OTBETE Ha JIOTIOJIHUTENBHBIEC BOIPOCHL. [IpecTaBiIeHHbIH TPe3eHTAIIOHHBIH MaTepHal MECTAMH HE UCTIONB3YeTCs B
JIOKJIa e,

OueHka 2 — TOKJIAJ] CTYACHTOM HE TPEACTABIICH.

Kpurepuu onenuBanus npe3eHTanuu

OueHka 5 — npe3eHTanust rapMOHUYHO ITOCTPOCHA, TIPOCIIEKUBACTCS JIOTHKA, CHCTEMHOCTh. Claii/ibl He Eeperpy>KeHbI
nH(pOopManuel; TEKCT, TAOIHII, PUCYHKH, (GOPMYIIBI YNTaeMBbl, TOHATHEL. OQopMIIeHHE HE OTBIEKACT OT COCP KAHMUS.
OTcyTCcTBYIOT rpaMMaTHUecKue omMOKH. CTyIeHT OTIMYHO OPHEHTUPYETCSI B COOCTBEHHBIX ClaiiiaX Mpe3eHTalHH.
OueHka 4 — Ipe3eHTanus CoiepkaTelbHa, IIPOCIEKUBACTCSI CHCTEMHOCTh cllaiioB. Craiiibl B IETIOM HE IeperpyKeHbI
nHopmanuei. OqHAKO MPUCYTCTBYET HEe3HAYUTEIbHBIC OIIHOKN: TpaMMaTHIeCcKHe, B GopMynax, GopMyIHpoBKax H T.II.
OrmeHka 3 — mpe3eHTanus MpeACTaBIeHa, HO IIOCTPOEHA HEJIOTHYHO, COAEPKUT HE TONBKO IPAMMAaTHYECKHE OIIMOKH, HO U
CYILIECTBEHHBIC OLIMOKH B COJIepKaHUU (HeBepHbIE (hOPMYIIbI, POPMYITUPOBKHU 3aKOHOB U T.1). IIpeacTraBieHHbIH
NPE3EHTalMOHHBIN MaTepHal MECTaMH He HCIIOJb3yeTcst B Joknazae. CTyNeHT IMyTaeT Claibl.

OneHka 2 — pe3eHTanus CTyAEHTOM He IIPE/ICTaBIIeHA.

OreHk 3a pedepaT, JOKIa U MPE3CHTAIIHI0 CYMMHPYIOTCS:

12-15 6amioB — 3a4eT;
12-7 6annoB — MpoeKT HykJaeTcs B JopaboTKe;
Menee 7 6aioB — He 3a4eET;

Kpurepuu onieHku 3a ycTHBIN OTBET Ha 3a4eTe

Ouenka «3auTeH0» — OTBETHI Ha [TOCTABIICHHBIEC BOIIPOCHI B OMJIETE N3JIAaraloTCsi CHCTEMaTU3HPOBAHO U OCIEA0BATENBHO.
JleMoHCTpUpYeTCsl yMEHUE aHANU3UPOBATh MaTepUall, OJHAKO HE BCE BBIBOJbI MOI'YT HOCUTh ApPIyMEHTUPOBAHHBINA U
JI0Ka3aTeIbHBIN XapaKTep, B U3I0KEHUH JOMyIIeHb! HeOOIbIIIIe HETOUHOCTH, HE UCKAYKAIOIIUE COAEpKAHUE OTBETA.
Marepnan n3naraercsi ysepeHHO, B OCHOBHOM NIPABUIIBHO JaHBI BCe onpereneHus 1 nousaTus. [Ipu otsere Ha
JIOTIOJIHUTEIbHBIE BOIIPOCH] IPENOJaBATENS IOJIHBIE OTBETHI JAHbI KAK CAMOCTOATENIBLHO, TAK U IIPU IIOMOLIY HABOIAIIUX
BOIIPOCOB.

O1eHKa «HE3aYTECHOY — MaTepHan n3J1aracTCa HEIMOCJICA0BATCIIBHO, C6I/IB‘II/IBO, HC MIPCACTABIISACT onpez[eneHHofI CUCTEMBbI
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3HaHMH 110 JUCIUILINHE, HE PACKPBITO €ro OCHOBHOE COJEepKaHUe. JIOMyIIeHs! TpyOble OIHOKN B OTIPEICTCHUIX U
MOHATUSAX, IPU UCIOJIb30BAHUU TEPMUHOJIOIUHU, KOTOPBIE HE HCIIPABIICHBI [I0CIE HABOAAIIUX BOIIPOCOB. JIeMOHCTpUPYET
HE3HAHME U HETIIOHMMAaHUE CYIECTBA BOIIPOCOB. He 1aHbl OTBETHI HAa JONOJIHUTEIBHBIE WIIM HABOAAILIME BOIIPOCHI
HpEnoiaBaTes.

7. YYEBHO-METOIUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIIMIIJIMHBI (MO Y JIS1)

7.1. Pexomenayemasi 1utTepaTypa

7.1.1. OcHoBHas1 IMTepaTypa

ABTODHI, 3arnaBue UznarenscTBo, Pecypc
JI1.1 | T'yceB A. . Hanomarepuainbl, HAHOCTPYKTYpbl, HAHOTEXHOJIOTHH Mocksa :
®usmaraur, 2007
JI1.2 | Vo B. A Hanomarepuaist: yaeOHOe mocobue HoBocubnpck : 3bC
(https://biblioclub.ru/index.php?page=book&id=574749) HoBocubupckuit
rOCyapCTBEHHBI
¥ TEXHUYECKUU
YHHBEPCHTET,
2019
JI1.3 | Tumodeesa M. H., HaHOoTeXHOJOTHH: XUMHUYECKHE, PU3HUecKre, OHOTOTHIECKUE U HoBocubupck : 9bC
ITanuenko B. H., HKOJIOTUYECKUE ACTIEKTHI: MOHOTpa(us HoBocubupckmii
Jlapmukus B. B, (https://biblioclub.ru/index.php?page=book&id=575246) TOCyHapCTBEHHBI
Kamranosa E. B., M TeXHUYECKUH
Hemymenko . A. YHUBEPCHUTET,
2019
JI1.4 |VBanos H. b, HanoTtexHonornu MaTepraaoB U MOKPHITHIA: yaeOHOE Tocoone Kazans : 3bC
[Moxamoxun H. A. (https://biblioclub.ru/index.php?page=book&id=612342) Kazanckuit
HaIMOHAaJIBLHBIA
HCCIIEIOBATEIIBECK
ui
TEXHOJIOTHYECKH
W yHUBEPCUTET
(KHUTY), 2019
7.1.2. JlonoJHHUTENIbHAS JTUTEPATYpPa
ABTOpBI, 3arnaBue W3narenscTBo, Pecypc
JI2.1 {Muponos I'. 1., HaHoTexHOI0THY: HOBBIH 3Tall B pa3BUTHH YEI0BEUECTBA: Ka3ans : 9BC
Martseesa E. JI., MoHOTpadus [To3nanue
baiibakosa E. B., (https://biblioclub.ru/index.php?page=book&id=258092) (Muctutyr
Kpamunu T. B., DVII), 2010
benmunxkas I'. H.,
Tumupsicos B. T'.
JI2.2 | Yamneirun FO. A HaHoTexHOJIOTHY B 3JIEKTPOHUKE: HAy4HAs JUTEepaTypa Mockga : 9BC
(https://biblioclub.ru/index.php?page=book&id=443325) Texnochepa,
2013
J12.3 |IIyn Y., Oy»sHC D., Hanorexnonoruu: yuebHoe mocoOue 1Jist By30B Mockga:
Tonosux 0. U. TexHochepa,
2009
JI12.4 | Mansbues I1. I1. Hanotexnonornu. Hanomarepuansl. HaHocHcTeMHAs TEXHHKA: Mockaa:
MHpOBEIe focTmxkeHus - 2008 rox : cOOpHUK : [aHTTO-PYCCKHH Texnochepa,
TEPMUHOJIOTUYECKUH CI0Baph MO MUKPO- U HAHOCHCTEMHOI 2008
TEXHHKE]
JI2.5 | ABanenbkapum O. HanoHayka 1 HAHOTEXHOJIOIUU: SHIUKIIONEIUS CUCTEM Mocksa:
0., baii U, Kanuna JKH3HE00eCIIeueHHS Maructp-Ilpecc,
C.IL 2009
JI2.6 | Bonkos I'. M. O0BbeMHbBIC HAHOMATEPHAIBI: yaeOHOE TTOCOOHE TS BY30B Mockaa:

KuoPyc, 2011
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI2.7 [ Mansues II. I1. Hanomatepuanel. Hanotexnonorun. HanocucremMHas TeXHUKa: Mocksa :
MHpOBEIe JocTmxkeHHs 3a 2005 rox : cOopHUK TexHochepa,
2006
JI2.8 | T'yceB A. . HanomaTtepuainbl, HAHOCTPYKTYPbl, HAHOTEXHOJIOTUHU: Mockga : 9bC
MoHoTpadus ®usmaraur, 2009
(https://biblioclub.ru/index.php?page=book&id=68859)
JI2.9 |Enucees A. A, OyHKIMOHATbHBIE HAHOMATEpHANbl: yieOHOe mocodue Mocksa : 9bC
Jlykamun A. B. (https://biblioclub.ru/index.php?page=book&id=68876) dusmaraurt, 2010

7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEIeKOMMYHHKAIIMOHHOI ceTn "UHTepHeT"

D1 |Hayunas snextponnas oubmuoreka eLIBRARY.RUy - pa3nen "XKypHasibl OTKPBITOTO
nmocryma" (https://elibrary.ru/projects/subscription/rus_titles_free.asp) va 01.10.2018 1. cogepsxut 6o1ee 6000
HaY4HBIX XKypHaNoB http://www.elibrary.ru

32 |Znanium.com [DIeKTPOHHBIH pecypc] : AeKTpoHHO-0nbnmoreunas cucrema (9BC) / HayuHo-u3narensckuit neHTp
HNH®PA-M. — URL:http://znanium.com.

93 | IOpaiiT [DnekTpoHHbIH pecypc] : anekTpoHHO-0ubaroTeuHast cucrema (IbC) / m3matensctso FOpaiit. —
URL:http://biblio-online.ru.

D4 | YHuBepcureTckas OMOiIMoTeka OHJaiH [ DIEKTPOHHBINH pecypc] : anekTponHo-0nbmmoteunas cuctema (OBC) / OO0
Jupexrmenua [Ta6mummar. — URL:http://biblioclub.ru.

35 | Jlanb [DnexTpoHHBIH pecypc] : anekTpoHHO-0nbanoTeyHas cucrema (ObC) / u3natenscrBo Jlanp. —
URL://e.lanbook.com/.

7.3 Ilepevyenb HHGOPMAIMOHHBIX TEXHOJIOT Ui

7.3.1 IIporpammHoOe obecnieyeHmne

LMS Moodle

MS Office365

Adobe Reader

7.3.2 IIpodeccnoHaTbHBIE 6a3bI TAHHBIX H HH(POPMAINOHHO-CIPABOYHBIE CHCTEMBI

1. Hayunas snexrponHas 6ubmnoreka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : nayunas
9JIEKTpOHHAs 6ubnuoTeka : caiiT. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Pexxum mgocTyma: 1yis 3aperucTpup.
noJip30Batenei. — TEKCT : 3J1EeKTPOHHBIH.

2. HarmonaneHast anekrponHas oubnuoreka (HOB) (https://rusneb.ru/) HanmonanwsHas snexktpornas oubnmorexa (HIB) :
00BETMHEHHBIN SJIEKTPOHHBIN KaTasor GOHIOB poccuiickux 6nbamoTek : cait. — URL: http://H36.pd. — Pexxnm noctymna: u3
YUTATBHBIX 3a710B Oubmnorexu Yenl'V. — TekcT : aIeKTPOHHBIH.

3. Hpesunenrckas 6udmnoreka (https://www.prlib.ru/) Ipesunenrcekas GuOIMOTEKA : HICKTPOHHAS HALMOHATIbHAS
6ubmmotexa : caiit / ®I'BY Ipesunentckas 6ubmuoreka umenn b. H. Enpruna. — CankrllerepGypr, 2009 — . — URL:
https://www.prlib.ru/. — TeKkcT : 3J€KTPOHHBIH.

4. Web of Science (https://apps.webofknowledge.com) Web of Science : mynsTHAMCIMIUTHHAPHAS pedepaTHBHas 6a3a
naHHbIX / koMmmaHust Thomson Reuters. — Pexxum goctyma: st 3apeructpup. nosb3osarteneit Yenl'Y. — Teker :
JIEKTPOHHBIH.

5. Scopus (https://www.scopus.com) Scopus : peeparuBHas 6a3a nanubix / Elsevier BV. — URL: http://www.scopus.com/. —
S13. anrn. — PexuM nocryna: 1uid 3apeructpup. nons3osateneid Yenl'V. — TekcT : 31eKTpOHHBIN.

6. DIIeKTPOHHBIH KaTajor HaydHoi Oubmmorexn Yenl'V [DnexTpoHHSIH pecypce] : 6a3a qannbx / Yenso. roc. yH-T. —
Yensobunck, 1992.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCIUITIJIMHBI (MOJY JISA)

Jlnst peanuzanuy TUCIUIIMHEL HCIOIB3YIOTCS yaeOHbIe ayIUTOPHH IS IPOBEACHUS 3aHATHH JISKITMOHHOTO TUIIA, 3aHATHH
CEMUHAPCKOTO TUIIA, TPYIIIOBLIX U HHAWBUAYAIbHBIX KOHCYJIbTALUN, TEKYILEr0 KOHTPOJIA M IPOMEKYTOUHOM aTTeCTalluy, a
TaKKe MOMEILEHHUS Ul CAMOCTOSITENbHON pabOThI.

Y4eOHble ayTUTOPUH YKOMILIEKTOBAHBI CTIEIIMANIN3UPOBAHHOI MEOEbIO U TEXHUUECKUMH CPEICTBAMH O0YUEHUs.

Jlns mpoBeeHust 3aHATUI TEKIIMOHHOTO THIIA MIPEATIAraloTcsl HaOOpH! IEMOHCTPAIIMOHHOTO 000pYyIOBaHHS U ydeOHO-
HaIISIHBIX TOCOOMH (AeMOHCTPalHOHHBIA Ha0Op aTOMOB, Tabnuiia MeHneneesa, TabJnIa paCTBOPHMOCTH,
AIIEKTPOXUMHYECKUH PSJ] HAPSDKEHUS] METAIIOB)
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IMTomemeHust 1711 CaMOCTOATENBHOM PabOTHI 00yJAIONIUXCSl OCHAIIEHBI KOMITBIOTEPHOH TEXHUKOH C ITOJKITIOYCHHEM K CeTH
"WuaTepHeT" 1 00ecleueHneM JOCTyIa B 3IIEKTPOHHYIO HHYOPMALMOHHO-00pa30BaTeIbHYIO Cpely YHIBEPCHTETA.

1. YueOHas aynquTopust AJsl IPOBEACHUSI 3aHATHH JEKIIMOHHOTO THUIIA.

OcHoBHOE 000pynoBaHue: yaeOHas MeOenb, TocKa yaeHnIecKasi OOBIYHAs, HACTeHHAs, YIeOHO-HaJIIHBIE TOCOOHS
(ITepuoamueckas tabmuma .M. Menneneea, Habop Moenel kKpuCTAIIMYIECKHUX PEHIeTOK, MynbTuMenuitHas
Mpe3eHTalus ), MyIbTUMEANHHOE HHTEPAKTUBHOE 000pYI0BaHue: MynbTUMeIuiHbIH mpoekTop EPSON1720, skpan ¢
anekTponpuBogoM Lumen; akTHBHas akycTHdeckas cucreMa Microlab solo-6¢, mepcoHambHEIH KOMIBIOTEP C MOJKITIOYCHAEM
B ceTh «HTEp-HET

ITporpammMHuoe obecrieuenne: MS Windows XP Professional SP2 st BY30B. Jlumensuu 6eccpodHsbie.

I'oc. Kontpakt Ne 300 ot 08.10.2008r.

MS Office 2007. JIutiensuu 6eccpounbie. JInnensus Ne 44664774 ot 09.04.2008r.

2. YueOHble ayAUTOPUH JUIS IPOBEJICHUS 3aHATUI CeMUHAPCKOTO THIIA, IJISl TPOBEJEHHsI TPYIIOBBIX KOHCYIbTAIHI,
HHMBUAYaNbHBIX KOHCYJIBTALMMU, Ul TEKYLETO KOHTPOJIA U IPOMEXKYTOYHOM aTTEeCTalluH.

OcHOBHOE 000pyOBaHUE: CTIENUANIN3UPOBAHHAs SPrOHOMHUYHAsA MeOeb A pabOoTHI 32 KOMIIBIOTEPOM.
ABTOMaTH3MpOBaHHEIE paboune Mecta Ha 11 oOygarommxcs, 1 nperonasarens. 12 [1K ¢ muIieH3MOHHBIM TIPOTPaMMHBIM
obecnieuenneM. MarauTHo-MapKkepHas pocka. MaTepaktusHas nocka SMARTBoard 660 auaronans 647°/162/6¢m. IIpoextop
INFOCUS IN 36. Akycruueckas cucrema 2.0 Sven SPS-678.

[Iporpammuoe obecnieuenue: MS Windows XP Profes-sional SP2 myist BY30B. Jlunensun 6eccpouHble.

IMaprus Ne PC545926 ot 20.12.2007r.

MS Office 2007. JIunien3uu 6eccpounsie. JInnensus Ne 44664774 ot 09.04.2008r.

MS Windows 7 Professional. JIunien3un 6eccpodHbie.

JInnensus Ne 48382516 ot 10.11.2010r.

MS Office 2010. JIunenzuu 6eccpounsie. Jlunenszus Ne 48382516 ot 10.11.2010r.

MS Windows 10. JIuien3uu 6eccpodHsIe.

T'oc. Kontpakt Ne AD-44/57/18 ot 30.10.2018r.

MS Office 2016. JIurniensun 6eccpounsie. 'oc. Konrpakr Ne AD-44/57/18 ot 30.10.2018r.

VYueOHast ayJuTOPHS.

OcHoBHOE 000opynoBaHuE: yueOHas MeOeNb, TOCKa yIeHIHYeCcKasi 0ObIYHAs, HACTCHHAS, MYJIbTUMEINITHOC HHTEPAKTHBHOE
obopynoBanue: MyIbTHMeANHHBIN poekTop EPSON1720, sxpaH ¢ anekTponpuBooM Lumen; aKTHBHAS aKyCTHYECKAs
cuctema Microlab solo-6¢, mepcoHanbHBINH KOMIIBIOTEp C HOIKIIOUEHUEM B ceTh «IHTepHeT»

IIporpammuoe obecriedenne: MS Windows XP Professional SP2 st BY30B. JInnensun 6eccpodnsie.

I'oc. Kontpakt Ne 300 ot 08.10.2008r.

MS Office 2007. JIutien3uu 6eccpounsie. JIunensus Ne 44664774 ot 09.04.2008r.

3. [TomMerieHue A1 CAMOCTOSTENEHOW PAOOTHI

3.1 Yuraneuselii 3am Ne 1

OcHoBHOe o6opynoBanue: KommuecTBo mocagouHbix MecT — 50. 5 mepcoHaNbHBIX KOMIIBIOTEPOB € OJKITIOYEHHEM B CETh
«HTepHeTY», HeorpanndeHHbli goctyn kK OBC u B]I. YueOHas Mebenb, KOHAUITUOHED.

[Iporpammuoe obecniedenue: Microsoft Windows 10 Pro. (JIuuensuu 6eccpounsie. JloroBop Ne AD-223/28/18)

Microsoft Office 2016 Pro (JIuniensuu 6eccpounsie. Jo-roBop Ne AD-223/28/18)

KoncynprantIImoc (Cornamenne o cotpyaandectse Ne 31 ot 20.05.2003 ¢ pernoHanbHbIM HHPOPMAITUOHHBIM IIEHTPOM
001IepOCCUICKOM CeTH pacnpoCTpaHeHUs IPaBOBOK MH(OpPMAIIK)

ITO «AnTuBHupyc Kacnepckoroy» (JIunensuonsslit goro-sop Ne 1013/K-2773 ot 11.12.2018r.)

3.2. adpopmarmonHo-6ubmorpaduaecknii oTaen

OcHOBHOE 000pyIOBaHME: KOIMYECTBO ITOCATOTHBIX MeCT — 24. YueOHas Mebens, 7 MepCOHATBHBIX KOMITBIOTEPOB C
HOJKIIIOYeHUEM B ceTh «HTepHeT», HeorpanndeHHbIH noctyn k ObC u B/1.

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

Microsoft Windows Professional 7 Russian Academic OPEN No Level (Jorosop Ne AD-61/10)
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Microsoft Office Professional Plus 2010 Russian Aca-demic OPEN 1 License No Level (JJoroBop Ne A3-23/12, Homep
nunen3un 60411804)

KoncynprantILmoc (Cornamenne o corpyaandectse Ne 31 ot 20.05.2003 ¢ pernoHanbHbIM HHPOPMAITHOHHBIM IIEHTPOM
001IepOCCUICKOM CeTH paclpoCTpaHeHUs IPaBOBOK MH(OpPMAIIIK)

H3B (dorosop Ne 101/H3B/2810 ot 20.02.2018)

ITO «AnTuBupyc Kacnepckoroy» (JIunensuonnsrit gorosop Ne 1013/K-2773 ot 11.12.2018r.)

3.3 Ayamropust UTsl CaMOCTOSATENFHON paOOTHI.

OcHoBHOE 000pyJOBaHNE: CIEHAIN3HPOBAHHAS SPrOHOMHUYIHASI MEOENb ISl pabOThI 32 KOMIIBIOTEPOM.
ABTOMaTH3MpOBaHHBIC paboune MecTa Ha 11 oOydarommxcs, | nperonasarens. 12 [1K ¢ muieH3HOHHBIM IPOTPaMMHBIM
obecnieuenneM. MarauTHo-MapkepHas gocka. MaTtepaktusHas nocka SMARTBoard 660 auaronans 647°/162/6¢m. IIpoextop
INFOCUS IN 36. Akycruueckas cucrema 2.0 Sven SPS-678.

[Iporpammuoe obecnieuenue: MS Windows XP Profes-sional SP2 myis BY30B. JIunensuu 6eccpouHble.

IMapTus Ne PC545926 ot 20.12.2007r.

MS Office 2007. JIunienzuu 6eccpounsie. JInnensus Ne 44664774 ot 09.04.2008r.

MS Windows 7 Professional. JIunien3un 6eccpodHbie.

JInuensus Ne 48382516 ot 10.11.2010r.

MS Office 2010. JIutien3uu 6eccpounsie. JInnensus Ne 48382516 ot 10.11.2010r.

MS Windows 10. JIunieH3un 6eccpoyHbIe.

I'oc. Kontpaxt Ne AD-44/57/18 ot 30.10.2018r.

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

9. METOIUYECKHE YKA3AHUA JJIAA OBYYAIOHNIUXCA 110 OCBOEHUIO JUCHUITIJIMHBI (MOAY JIS)

K coBpeMeHHOMY BBIITYCKHHUKY O0IIECTBO NMPEAbSBISCT IIUPOKHI IepedeHb TpeOOBaHMH, Cpei KOTOPBIX 0c000e 3HaUCHHE
MMeeT HaJIM4YHe Y BHITYCKHUKOB HAaBBIKOB M YMEHHH CAMOCTOSATEIBHO MOTYJIaTh 3HAHUS U3 PA3JIMYHBIX HCTOYHHKOB
uH(pOpMaNNY, CUCTEMATU3HPOBATh U AHATU3HPOBATH HMOIyIeHHYIO HH(popMaIo. DopMUPOBaHHE TAKOTO YMEHHUS
MPOUCXOJUT B TEUEHNE BCETO IepHoia 00ydeHHs Yepe3 MOJArOTOBKY K J1a00paTOPHBIM, CEMHMHAPCKUM, ITPAKTHYECKUM
3aATHAM. [Ipu 3TOM camocTosTenbHas paboTa CTYICHTa NTPAeT BaKHYIO POJIb B XOJ€ BCEro yaeOHoro nporecca. [Ipn
M3y4eHUH JUCIUIUIMHBI OCHOBHYIO TOTIO OTBOAMMOTO Ha CAMOCTOSITENIFHYIO Pa0OTy BpeMeHH 3aHHMaeT pabora ¢
KOHCIIEKTOM JIEKLIUH, y4eOHUKaMH, YI€OHBIMH TOCOOUSIMHU U METOANYECKUMH YKa3aHUSMH. A IOTOMY CTy/IeHTaM
HEeo0X0IMMO ONTHMAIILHO HCIOJIB30BaTh BPEMEHSI, OTBEICHHOE HA CaMOCTOSTEIbHYIO padoTy.

IenecooOpa3HO MOCBSMIATE 10 MOJTyYaca B A€Hb H3YUCHUIO KOHCIIEKTA JIEKIIUX B TOT K€ JAE€Hb MOCIIE JIEKIINH U 32 JICHb
nepen aeknueit. Teopernueckuil MaTepual U3y4aTh B TEUEHHE HEAENIHU O 2 9aCOB, a TOTOBUTHCS K MPAKTHYECKOMY 3aHATHIO
1O JMCHUILIHHE 10 1.5 yacos.

JIis1 MydImero u MOJTHOTO YCBOGHHMS MaTepHaia yIeOHOH IUCIAIUTMHEI PEKOMEHTYeTCS CIOIb30BaTh METOINIECKHE
yKa3aHHSA ¥ MaTepHAIIBI 110 YIeOHOW TUCIIUIIINHE, TEKCTHI JIEKIHH, a TAKKe IICKTPOHHBIE PECYPCHI, IMEIOIINECS B CHCTEME
OBC, nocTyn K KOTOpbIM 00ecredeH B YUTATIbHBIX 3aj1aXx YHUBepcuTeTa. TeopeTnueckuii MaTepual Kypca cTaHOBUTCS OoJiee
HOHSTHBIM, €CIIU JOIIOJIHUTENBHO CTYAEHTOM HU3Y4aloTCsl KHUTH, YIEOHHUKH 110 JaHHOH ydeOHoi auciumnune. [Tone3no
HCIIOJIb30BaTh HECKOJIBKO YIEOHNKOB, PEKOMEHIOBAaHHBIX MIPEIIOIaBaTeNIeM.

IMpu n3ydeHnn XUMHUYECKUX AUCHUILTIH HACTOATEIBHO PEKOMEHYETCS «HE 3aydHBaTh» MaTepHal, a JOOUThCS
MaKCHMaJILHOTO TOHMMaHUsI U3y4aeMOW TeMbl IUCHMIUIMHBL. [Ipy N3ydeHn TeOpeTH4ecKoro MaTepraia HeoOX0AuMO
MHOTOKPaTHO THCaTh Ha YepHOBHKE (POPMYIIBI, PEaKMy U TPaHKH 0 ITOTHOTO UX 3aIIOMHHAHUS.

B cnysae npuMeneHus Ipu 00y4eHUH AUCIUTUTHHEL YICKTPOHHOTO 00Y4YEHUS, AUCTaHIIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHH 00IIeHNe 00yJaIOIMXCs M TIPEoIaBaTelsl OCYIIECTBILIETCS B PEXKUME PeabHOTO BpeMEHH (OHJIaiH-JIEKLHN
(BeOMHAPEI), YaThl, BUICO-KOH(EPEHINH U Ap.) WK OTJIOKEHHOTO BpEMEHH (CucTeMa JIMCTaHIMOHHOTO 00y4eHns Moodle,
MS Office365, Gopymsl, 37eKTpOHHAS [TOYTA U IP.).

Bosnbiryro uacTs BpeMEHH 00ydaroIuecs CaMOCTOSATENbHO PaboTaIoT ¢ yueOHO-MEeTOANIECKUMHU MaTepruanamMu. CTyaeHTHI
HMEIOT BO3MOXKHOCTh KOHCYJIBTHPOBATBCS € ITPEI0IaBaTeleM 10 BCEM BOIIPOCaM, BO3HUKAIOIIUM B X0OJIE CAMOCTOSTEIILHOM
paboTHI TOCPECTBOM 3JIEKTPOHHOHN ITOYTHI, COITMATBHBIX CETeH H T.II.

Joctyn oOydarormerocst K y4eOHBIM pecypcaM B peXXUMe OTJIOKEHHOTO BPEMEHH, CAMOCTOSATEIbHON pabOThI
OcCylIecTBIIsieTcsl yepe3 ceTh VIHTepHeT B yOOHOM JUISl HETO MECTE, BPEMEHH U TEMIIE.

ITpu 0Oy4eHny UL C OTPAHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI JJIEKTPOHHOE 00y4EHHUE, TUCTAaHIUOHHBIC
00pazoBaTebHBIE TEXHOJIOTHH MPEyCMaTPHBAIOT BOSMOXXHOCT IIpHeMa-TIepeiaui HH(GOPMAIUX B JOCTYMHBIX IS HUX
topmax.

Peanuzanust AMCUMIUIMHEI C TPUMEHEHHEM 3JIEKTPOHHOTO 00YdEeHHs, IMCTaHIIMOHHBIX 00pa30BaTENIbHbIX TEXHOJIOTHH (aiee
— 030, I0T) ocyrmiecTBnsieTcss Ha OCHOBaHUHU «[10JI0KEHNMS O peann3alui OCHOBHBIX U JIOTIOJTHUTEIBFHBIX 00pa30BaTebHBIX
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MpOrpaMM C IPUMEHEHHEM 3JIEeKTPOHHOTO 00ydeHNS M IUCTaHIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHI B (heepaaIbHOM
TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeNbHOM YUPEXKACHUH BhICIIEro 00pa3zoBanus «UenasOMHCKUN rocynapCcTBEHHbIH
yHHBepcHUTeT», «[1o0KeHNs 0 TopsiiKe 3aueTa 00YIaOMUMHUCS TI0 OCHOBHBIM ITPO]ECCHOHAIBHBIM 00pa30BaTeIbHBIM
nporpamMmMam Beicirero oopasosanus B PI'bOY BO «Uenl'Y» pe3ynpTaToB OCBOSHHUS B OPTaHU3AIMAK, OCYIIECTBIISIOMIIX
00pa3zoBaTENbHYIO AEATEIBHOCTD, YICOHBIX IIPEAMETOB, KYpPCOB, AUCIUILIHH (MOIYIIeH), IPaKTHK, JOTOITHUTEIBHBIX
00pa30BaTENbHBIX MPOIPAMM» MMOCPEICTBOM IIEKTPOHHON HH(POpMaImoHHO-00pa3oBaTenbHOi cpeasl PTBOY BO
«Uenl'Y». B HCKITFOUHTENBEHBIX CiTydasx ((hopc-Maxop U T.I1.) IPU pealin3aii 00pa3oBaTeIbHON ACATSILHOCTH C
npumeHerueM D0, JIOT Moryr npuMeHSTh KOMIIOHCHTHI, HE BXOAAIINE B TIEPEUCHD HICKTPOHHON MH(DOPMAIHOHHO-
00pa3oBaTeNbHON CPEBL.

10. CHEIIMAJIBHBIE YCJIOBUS OCBOEHUSA JTUCIUITIJINHBI OBYYAIOIIUMHUCH C
HHBAJIMJTHOCTBIO U OT'PAHUYEHHBIMHU BO3SMOKXHOCTAMMU 310POBbA

OcBoeHNE AUCHUIUIMHBI WHBAJIUAAMHU U JIHLAMHU C OTPaHUYEHHBIMH BO3MOXHOCTSMH 3JI0OPOBbBSI OCYILECTBISIETCS C
UCIIONb30BAaHUEM CIEUUANbHBIX TEXHHUUYECKHX CPEACTB M Tol0 HMHOOPMAIMOHHBIX TEXHOJIOTHH, MNpPEeZOCTaBIseMbIX
PecypcHbIM ydeOHO-METOANIECKAM IICHTPOM MO OOYYCHHIO WHBAIWIOB U JIMI[ C OTPAHUYCHHBIMH BO3MOXHOCTSIMH 3JI0OPOBbS
Yenl'V mo 3ampocy 00yJarommerocs.

1. MoOwiibHBIE CrieqUalibHble TEXHUYECKUE CPEACTBA Ul JHIl ¢ HApyIIEHUSAMHU 3PEHUs: MOPTaTUBHBIN KOMIIBIOTED
¢ BBOZOM/BBIBOJIOM IpudToM Bpaiins ¢ cuntesaropom peun «ElBraile-W14] G2»; HOyrOykH ¢ HpOTrpaMMHON 3KPaHHOTO
noctynmia NVDA; aekTpoHHbIE YBETWMUYUTEIH U YAAJCHHOTO MPOCMOTPA; BUICOYBEIWYHTENIN MOPTATUBHBIC, TH(IOMIIEED;
U(POBBIE TUKTOPOHEL.

2. MoOubHble crneuuanbHble TEXHHYECKHE CpeCcTBa IJIs JIMI C HApyLIEHUS MM CcilyXa: cHcTeMa CBOOOJHOIO
3BYKOBOTO TIOJII CO BCTPOCHHOM COBMeCTHMMOCThIO ¢ FM-ycrpoiictBamu; paaunokiaccel «Coner-PCM» ¢ mepemaTunkom,
3ayIIHBIM HWHAYKTOPOM WM HWHIYKIIMOHHOW TeTied; cucreMa WHGOpMAIMOHHAs U clabocielmanmmx mepeHocHas «/cTtox»
A2 co BCTPOEHHBIM IIIEEPOM — 3BYKOBBIM HH(OPMATOPOM; AOKYMEHT-KaMepa; HpOorpaMMHUpyeMble CIYXOBBIE amlapaThbl
WH/MBUAYAIBHOTO MOJb30BAHUS.

3. AccuctrBHBIE HWH(DOPMAIMOHHBIE TEXHOJIOTHH: IPOTPAMMHOE OOecIeueHne JKPaHHOTO JIOCTyNa C CHHTE30M
peun NVDA; mporpaMMbl SKpaHHOTO YBEIHUYCHHS; IMPOTPaMMbI PEUYEBOrO CHHTE3a Ui KOMIBIOTEPOB U HOYTOYKOB;
MIPOrpaMMBbl PEYEBOTO CHHTE3a AJIsl MOOUJIBHBIX YCTPOICTB; SKpaHHasl KJIaBUAaTypa; SKpaHHas JIyna.

[Ipr HEOOXOMUMOCTH JIIsl OOYJAIOIIMXCS C HAPYIICHUSMH 3pPCHUS Ha PabOdYUX MECTax JUlsl MPOBEACHHS MPAKTHYCCKUAX WITH
a00paTOPHBIX 3aHATHI YCTAHABIMBAETCS CIEHUAIBHOE TporpaMMHOE obecredeHue (mporpaMMa peYeBON HaBUTAIUH
NVDA, peueBble CHHTE3aTOPBI, SKPaHHbIE JIYIIbI).

B ydeOHBIe aymuTopuu oOecnedmBaeTcsi OCCHPENSTCTBEHHBIA JOCTYN ISl OOYYalONIMXCsS WHBAJIHIOB M OOYYAIONIUXCS C
OTPaHUYECHHBIMH BO3MOXKHOCTSIMHU 37I0POBbs. B Kaxxmoil ayauropuu, rje oOydarloTcs WHBAIWIBI U JIMIA C OTPaHHYCHHBIMU
BO3MOXKHOCTSIMUA  3JIOPOBbBsI, IPEAYCMaTPUBAETCS COOTBETCTBYIOIIEE KOJHMYECTBO MECT Uil OOyJalomuXcs C Y4eTOM
HapyIIEHUH UX 37J0POBbS.

JIiss OCBOGHUS JMCIUIUTAHBI WHBAIKIAM W JIMIAM C OTPaHUYCHHBIMH BO3MOXHOCTSMH 3JIOPOBbBSI MPEIOCTABISIETCS] TOCTYIT K
MEYaTHBIM HMCTOYHHKAM, MMEIOMMMCS B HaydHOU OubOmmorexke Yenl'Y, ¢ MOMOIIBIO CIENHMAIbHBIX TEXHHUYECKHX CPENCTB,;
JIOCTYI K DJEKTPOHHBIM HCTOYHHKAM, IPEICTABICHHBIM B (OpME DJIEKTPOHHOTO NOKYMEHTa B (poHIE HaydHOH OMOTMOTEKH
Yenl'V wuiaM 3IeKTPOHHO-OMONMOTEYHBIX CHCTEMaxX, C MOMOIIBIO CIICIHANBHBIX TEXHWYCCKHMX M IIPOrPAMMHBIX CPEICTB
(pabouee MecTO U HE3pSUETO IOJIB30BATENS C MIPOTPAMMHBIM 00ECIIeYeHHEM 3KPaHHOTO JIOCTyHma ¢ cHHTe30M pedd NVDA,
pabodee MecTO ¢ KOMIBIOTEPHBIM poiuiepoM U KiaBuaTypoil Clevy ¢ OONbIIMMH KHOMKAaMHU U C pa3Aessiomiedl KIaBHIIN
HaKJIAIKOM).

Y4eOHO-METOIMUECKHe MaTepuaibl il OOyJaloIuXCss W3 YWCIA WHBAIUAOB W JIMII C OTPAHMYCHHBIMH BO3MOXKHOCTSIMH
3I0OPOBbS MIPEAOCTABISIOTCS B (hOpMax, aIlalTHPOBAHHBIX K OTPAHUYECHUSIM UX 3/I0POBBS U BOCHPHUATHI HHPOPMALINH:

Jns nun ¢ HapyIIeHUsIMU 3pEHUST:

- B ICYaTHOH (hopMe yBEIUYICHHBIM MIPUPTOM,

- B (hOpMe IIIEKTPOHHOTO JOKYMEHTA,

- B hopme ayauoddaiina,

- B meyaTHoi popme mpudrom Bpaitns.

Jist I ¢ HapymIeHUsIMH CITyXa:

- B Ile4aTHOH gopme,

- B (hopMe 3JIEKTPOHHOTO JOKyMEHTA.

Jlis nun ¢ HapyIeHUsIMU OTIOPHO-ABUIATENIbHOIO ammapara:

- B IIe4aTHOH Gopme,

- B (hopMe INIEKTPOHHOTO JOKYMEHTA,

- B hopme ayauodaiina.

JIaHHBI TIepedeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA 00YJarONTIXCSl.

Jis MHBANHMIOB WM JIUII C OTPAaHMYSHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI OCBOCHWE JHMCIUILIMHBI MOXET OBITh YaCTUYHO WIIH
MOJTHOCTBIO OCYILECTBICHO C HCIOJb30BAHMEM JAWCTAHLMOHHBIX 00pa3zoBaTenbHbIX TexHoiorud (Moodle, Adobe Connect
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Pro u mmp.).

B ocBoeHMHM JAMCHMIUIMHBI HMHBaJMJaMH MW JIMLOAMH C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI  HCIIOJIB3YeTCS
UHIMBHIOyanbHas paborta. [Ilon wHanmBMAyanbHOW paboToi mojpasymeBaeTcss nABe (OPMBI  B3aUMOJCHCTBHA C
IperofiaBaTelieM: HWHIWBHIyalbHas ydeOHas pabora (KOHCYNbTalWM), T.€. IONOJHUTEIBHOE pPa3bICHEHHE Y4eOHOTO
MaTepuana W YIIyOJIeHHOE W3yd4eHHe MaTepHana C TeMH OOydJalomuMucs, KOTOpPBIE B OSTOM 3aWHTEPECOBAHBL, U
WHIMBHUIyaJbHas BOCIHUTATENbHAs paboTa. MHIMBHAYyadbHBIE KOHCYIbTAlMM HANpaBJICHbl HAa MHAWBHIYAIM3ALHIO OOYIEHHMS
W YCTaHOBICHHIO BOCITUTATEIHHOTO KOHTAaKTa MEXIY IIpErojaBaTelieM M OOYydJaromMMCs WHBAIMAOM WIH OOydJarommMmcs ¢
OTPaHWIEHHBIMI BO3MOXHOCTSIMHU 3{0POBBSI.

IIpy mpoBexeHWH NPOLEAYPHl OLEHUBAHUS PE3YITATOB OOY4EHHS MHBAJIMAOB M JIMI] C OIPAaHMYEHHBIMH BO3MOXKHOCTAMHU
370pOBbSl 110 AWCLUIUIMHE OOECIEYMBACTCS BBHINOJHEHHE CIEAYIOMMX IOIOJHUTENBHBIX TPeOOBAHMH B 3aBUCUMOCTH OT
WHIVBHIYAITBHBIX 0COOCHHOCTEH, 00YIaIOmIXCs:

a) MHCTPYKOHS MO TOPAOKY IPOBEACHUS IPOIEAYPHl OICHUBAHUS MPENOCTAaBIsIETCS B AOCTYmHOH ¢opme (ycTHO, B
MHUCBMEHHOIT (hopMme, B TMCbMEHHOH (opme mprdTom bpaiiist, ycTHO ¢ HCIIOIB30BaHUEM YCIIYT CYpIONIEPEBOAUYHKA);

0) nocrymHas Qopma NMpeaoCTaBIICHNS 3aaHU OIIEHOYHBIX CPEACTB (B IMeYaTHOH (opme, B meyaTHOH (opMe YBEITHICHHBIM
mpudToM, B redatHor dopme mpudTom bpailis, B popMe 3IEKTPOHHOTO JTOKYMEHTA, 3a/laHHS 3aUUTHIBAIOTCS ACCHCTEHTOM,
3a/1aHMs TIPEIOCTABIISIFOTCS C UCTIONB30BaHUEM CYpOTIEPEBO/IA);

B) mocTymHas (opMma IIPefOCTaBICHUS OTBETOB HAa 3anaHMs (IIMCBMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIBIOTEpE,
MICEMEHHO mpuQTOM Bpaiins, ¢ HCIoNb30BaHNEM YCITYT ACCHCTEHTA, YCTHO).

IMpu mpoBemeHHM NPOIEAYPH OLCHUBAHUS PE3YIBTATOB OOy4eHHS HHBANHAOB U JHI[ C OTPAaHHYCHHBIMH BO3MOXHOCTSIMHU
37I0pOBBS NPELYCMAaTPUBACTCSI HMCIIOJIb30BAHME TEXHHYECKHX CPEACTB, HEOOXOIMMBIX MM B CBS3M C MX HMHIMBHIYaJbHBIMU
0COOCHHOCTSIMU. DTH CpPEICTBAa MOTYT OBITH mpemoctaBiieHBl YenlY WM MOTYT MCIIONB30BaThCS COOCTBEHHBIC TEXHHUYECKHE
cpencrBa. Ilpm HEoOXOAMMOCTH WHBAIMAAM U JIMIAM C OTPAaHMYCHHBIMH BO3MOXHOCTSIMH 370POBBSI IIPEIOCTABISCTCS
JIOIIOJIHMTENBHOE BpeMsl [UIsi HOATOTOBKM OTBETa Ha 3aJlaHusl, MpOLEIypa OLICHWBAHHUS PpE3YIbTaTOB OOY4EHHS 110
JUCLUIIMHE MOKET POBOJUTHCS B HECKOJIBKO TAIIOB.

IMpoBenenne mnpomnenypsl OIEHWBAHHUS pPE3yIbTaTOB OOY4EHHWS WHBATUIOB M JIMI[ C OTPAHWYECHHBIMH BO3MOXHOCTSIMHU
3J0POBBSI JOIYCKAETCSI C UCTIOIB30BAaHIEM JUCTAHIIOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH.
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