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1. IJTAHUPYEMBIE PE3YJIBTATBI OBYUEHUS
1.1. leau u 3apa494 AU CHMILJIMHBI

Llens ocBoeHMs AuCHMIUIMHBI «HaHOKOMIO3UTBI M METONBI MX MCCIEAOBAHUSD) 3aKIIOYACTCS B
Pa3BUTHU y 00YYaIOLIMXCS KOMITETCHIIUH, 00€CIIEUNBAOLINX CIIOCOOHOCTh K CAMOCTOSITEILHOMY
OCYILECTBIICHUIO aHAIM3a HAHOKOMIIO3UTHBIX MAaTepHajiOB Ha OCHOBE 3HAHWH HMX CBOICTB,
CTPYKTYpPBI U CYIIECTBYIOIIMX METOJIOB MCCIIEJIOBAHUSA, a TAKXKE HAa OCHOBE 3HAHUN U YMEHUI,
MOJIYYCHHBIX B X0J1¢ 00y4eHus B OakanaBpuare.

3amauu JUCHUILINHGL:

- O3HaKOMIJICHHE CO CBOﬁCTBaMH, CTPYKTYPOI;'I, METOAaMHM IIOJIYYCHHSA W METOdaMU
HCCICI0BaHNUs HAHOKOMIIO3HUTOB,

- Pa3BUTHC YMCHI/Iﬁ CaMOCTOATCIIBHOTO IMMPUMCHCHHA Pa3JIMYHBIX MCTOHNOB HUCCIICAOBAHUA
HAaHOKOMIIO3HUTOB,

- (opmupoBaHue yMeHUN BBIOOpAa METOJA HCCIEAOBAaHUS MJIs PELICHUS KOHKPETHBIX
AKCIIEPUMEHTAIIBHBIX 3a/1a4.

1.2. Ils1anupyemblie pe3yJbTaThbl 00yYeHUs!

B pesynbrare ocBoeHUs aHHOW TUCHUIUIMHBI y oOydarouuxcsi (OpPMHUPYIOTCS CIEIyIOIIne
KOMITETCHIIUH

CIIK-2. CriocobeH oCymIeCTBISITh XUMUYECKUI aHalIN3 U KOMILJIEKCHBIE HUCCIIeI0BAHUS BELIECTB
U MaTepHUaJIoB;

JAIIK-1. CnocobeH npuUMEHATh pPe3yJdbTaTbl HAYYHBIX HCCIEIOBAHUN TMpPU  pEHICHUU
poecCHOHANBHBIX 3a]1a4, CAMOCTOSITENILHO OCYIIECTBIIATH HAyUYHOE UCCIIeI0BAHUE.

2. MECTO JUCHMUILIUHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOI'PAMMBI

JucuumniuHa BXOAMT B  4YacTh, (OPMHUPYEMYIO Yy4YaCTHUKaMHU 00pa30oBaTeNIbHBIX
otHomeHui broka 1 «/lucuumninnel (Moaynn)» U ABIsSETCS 00S3aTEeAbHON AJI U3YUECHHUSL.

basupyercss Ha  KOMIIETEHLMSIX, OCBOCHHBIX B  pe3yibTaTe€ MU3Y4YEHUs JUCLUUIUIUH
«MHCTpyMEHTaNbHBIE METOAbl aHanmu3a» (OakamaBpuaT), «XHUMHS BBICOKOMOJEKYISIPHBIX
coenuHeHUI» (O6akanaBpuar), « TeopeTuueckre OCHOBBI HHCTPYMEHTATbHBIX METOJIOB aHATU3a»
(maructpatypa) u «CoBpeMeHHBbIE TEXHOJOTUU OLIEHWBAaHUs KadyecTBa 0OOpa30BATEIHHOTO
mpolecca o XUMUW» (MarucTpaTypa).

TecHo cBs3aHa C JUCHUIUIMHOM «ATOMHO-CIEKTPOCKOIIMYECKUN aHauu3», H3y4aeMoun
HapaIesbHo.

P C3yJIbTAaTbl OCBOCHUA JUCHUIIJIMHBI MOTYT OBITh UCIIOJIb30BAHbI IIpu NOATOTOBKE Mar HCTCpCKOfI
AUCCEpTAllUU U IIPU NPOXOKICHUN HpOI/I3BOI[CTBCHHOI71 IPpaKTUKA (HCH&TOTH‘ICCKOﬁ HpaKTI/IKI/I).

3. OFbEM U COAEPXKAHUE JIJUCHUILIUHBI

3.1. O0beM JuCHUTIINHBI

IToka3aTean 00b€Ma IUCIUILINHDI Koa-Bo yacoB
O0BEM AUCHUIUINHEI B 3a4E€THBIX €IHHUIIAX 3




IToxa3zaTeab 00bLEMAa TUCHUIIIINHBI Kos1-Bo yacos

O0BEM QUCHUILUINHEI B Yacax 108
KoHnTtakTHas pabora: 14,2
Jlexuuu 4!
JlaGopaTopHbIe 3aHATHS 10?

U3 HUX, B popMe MPaKTUUECKON MOArOTOBKU 10
KoHTakTHBIE Yachl Ha MPOMEKYTOUYHYIO aTTECTALIUIO: 0,2
3auer 0,2
CamocTosiTenpHas padora 86
KonTpomab 7,8

®dopma MPOMeKYTOYHOM aTTecTalMu: 3a4€T B 4 ceMecTpe.

3.2. Coaeprxkanue QM CHUANINHbBI

HanmenoBanue pa3nesioB (TeM) TMCUMILUIUHBI C
KPATKUM Co/ep:KaHueM

KoJ-Bo yacoB

Jlexuun

JlaGopaTtopHbie
3aHATHSA

W3 Hux,
B opme
NpaKkTuy
eCKoH
MO/JAroTO
BKH

Oo01ree
KO0JI-BO

Tema 1. OOjgacTu mnNpuUMeHEHMST M  O0CO0EHHOCTH
CTPYKTYPHOIO COCTOSHUSA HAHOKOMIIO3UTOB
[lepcriekTuBBl pa3sBuTUs HaHOTexHOJoruil. I[IpumeHeHue
HaHOMAaTepHaJIoB B pa3IMYHbIX cdepax:
HAHOKPUCTAJNINYECKHE MOKPBITHS; IIPUMEHEHNE
HAaHOCTPYKTYp JJsl CO3/laHus NPHOOPHBIX YCTPOWCTB;
OMOHAHOTEXHOJIOTUHU;  TMOJUMEpPHbIE  KOMIO3UIMOHHBIE
MaTtepuanbl. OCOOEHHOCTH CTPYKTYpbl KOMITO3ULIMOHHBIX
MarepuanoB. Buasl  HaHOpa3MEpHBIX  HANOJHUTEIEH
HaHOKOMITO3UTOB: YIJIEpOJIHbIE HaHOTPYOKH;
METAJIJIMYECKHE OKCHAHBIE U THJIPOKCHJIHbIE HAaHOTPYOKH;
HaHOYaCTHUIIbl; (ymiepeHbl. @axkTOphl, BIUAIOLIUME Ha
Mex(pa3zHoe B3aUMOJICHCTBUE MATPHUIIA - HAIIOJHUTEITb.

Tema 2. CsBoiicTBa HAHOKOMIO3UTOB. MeToabl
NMOJIy4eHHs] HAHOKOMIIO3UTOB MexaHHuecKue CBOMCTBA.
VYrpouHeHHbIE W yAAPOCTOMKHE MOAUMEpPbl. MarHuTHbIE
CBOMCTBA. 3allOMHHAIOLIUE YCTPOMCTBA BBICOKOM E€MKOCTH.
OKpaHBbl. DJIEKTPUYECKUE CBOMCTBA. [TpoBosmme

! PeanmyeTc;{ B q)opMaTe DJICKTPOHHOI'O O6y‘l€HI/IH C IIPUMCHCHUEM JUCTAHIUOHHBIX O6pa30BaT€JII)HBIX

TEXHOJOTUH

2 PeanmyeTc;{ B q)opMaTe DJICKTPOHHOI'O O6y‘l€HI/IH C IIPUMCHCHUEM JUCTAHIUOHHBIX O6pa30BaT€JII)HBIX

TEXHOJOTUH




nokpeitusi.  HenunHelinbie
CBOICTBA. Henuneiinbie

HAaHOPa3MEPHbBIX

pesuctopel.  OnTuyeckue
ONTUYECKUE  MaTepHalIbl.
BosHoBoasl.  Ilomsipu3aropsl.
HAIlOJTHUTEJICH:  METOJbl  MOJIY4YEHHS

Meroasl  MOIy4YeHHUS

GyIepeHOB M HAHOHOTPYOOK; anmMma3bl JIETOHAIIMOHHOTO
CHHTE3A. Metoapl  MoAM(UKALUMU  MOBEPXHOCTH
HaHOHAIMOJIHUEIIEN.

Tema 3. Mertoapl MccaeI0BAHHA HAHOKOMIIO3HUTOB
Metonbl uccnenoBaHUsT CTPYKTYpbl HAHOMKOMIIO3MTA.
DNEeKTpOHHAs MUKPOCKOMMS: MojydeHue WHGOpManuu o
HAaHOCTPYKTYpEe MaTepuiia, ONpE/EJICHUE pa3MepOB YACTHI]
W TpaHull paznenoB. [IpocBeunBaromias 3JIEKTPOHHAS
MUKPOCKOIIUS: TIONydYeHue HWHpOpMamMu O CTPOCHHUH
Marepuaia M TUMNE  KPUCTALIMYECKOM  PEIIETKH.
Ckanupyromniasi 3JIGKTPOHHAsE MHKPOCKOMHS: TOJIyYCHHUE
M300paKEeHHS MMOBEPXHOCTHU obpasiia.
PeHTreHOCTpYKTYpHBIN aHallM3: Ka4eCTBEHHBIN (ha30BBIM
aHajau3, OIpEACIICHUE MapaMeTpoB pemieTku. Merox
MaJjOyIJIOBOIO PEHTTCHOBCKOTO PACCESHHS: TOJy4YCHHS
KOJMYECTBEHHBIX JAaHHBIX O CTPYKTYype IOBEPXHOCTH
HaHOYacTHIl. MeTo/Abl ONpeeICHUs] pa3MEPOB HAHOYACTHII;
MUKPOCKOIIHS (TEM, AFM), JMHAMHYECKOE
CBETOpaccesiHue, peHTreHorpaduueckue Meroabl. MeTobl
MaTe€MaTU4YeCcKOro aHajlu3a 1 OLUEHKH B3aUMOJEHCTBHS

MOJIUMEp - HAHOYACTHIIBI. 2 4 4
Bcero 43 104 10
HPAKTUYECKAS ITIOATI'OTOBKA

Tema 3agaHue HA NPAKTHYECKYIO KosnuyectBo uyacos
NOATOTOBKY

Tema 1. O6nacTn CpaBHeHHE PU3NKO-XUMUYECKUX 2

NpUMEHEHHsI U 0COOEHHOCTH | XapaKTePUCTHK HAMOIHCHHBIX U

CTPYKTYPHOI'0 COCTOSIHUA HEHAITOJIHEHHBIX MTOJIMMEPHBIX

HAHOKOMIIO3UTOB MAaTepHaIIOB
HccnenoBanue U cpaBHUTENbHAS
XapaKTEepUCTHKA Pa3JIMYHbIX BUJIOB
MOPOILIKOOOPA3HBIX HAMIOJHUTEIEH
KOMITO3UIITHOHHBIX MaTEpHUajIoB

Tema 2. CaoiicTBa | [TonydyeHrne HaHOKOMITO3UTOB 4

3 PeanmyeTc;{ B q)opMaTe DJICKTPOHHOI'O O6y‘l€HI/IH C IIPUMCHCHUEM JUCTAHIUOHHBIX O6paBOBaT€J’IBHHX

TEXHOJOTUH

4 PeanmyeTc;{ B q)opMaTe DJICKTPOHHOI'O O6y‘l€HI/IH C IIPUMCHCHUEM JUCTAHIUOHHBIX O6paBOBaT€J’IBHHX

TEXHOJOTUH




HAHOKOMIO3UTOB. MeToabl | pa3IMuYHBIMU METOJIAMHU: U3
MOJIyYeHust pacruiaBa, U3 pacTBOpa
HAHOKOMII03UTOB

MexaHnndeckue CBOiCTBa

HAHOKOMITO3UITHOHHBIX

MTOJTMMEPHBIX MaTEPHAJIOB
Tema 3. Metoasl | MccnenoBanue CTpyKTyphl 4
HCCJIeI0BAHUS HaHOKOMITO3UIIMOHHBIX MaTepUaIoB
HAHOKOMII03UTOB

MCTOAaMH MUKPOCKOIINU

HpI/IMeHeHI/Ie Pa3JIMIHBIX MCTOI0B
HCCIICAOBAHUA NJIA U3YUCHUA
MC)K(l)aSHOFO B3aHMOHCﬁCTBHH
IOJIMMCP - HAIIOJIHUTCIIb

4. Y4EBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJIBHOM PABOTHI

OBYYAIOIIUXCHA
Tembl 1151 Msyuaembre K]:])] DopMbI Meroanueck | Popmbl
CaMoCTosITETHLH CaMOCTOSATEILH o¢ OTYETHOCT
0oro U3y1eHust BOTPOCEL qz;co 0ii paboThI o0ecrneuenue U

Tema 1. [IpumeneHue 26 | Paborac Yy4eOHo- Ompoc,
OoaacTu HAaHOMAaTepPHaJloB B y4eOHOM 1 METOJUYECKO | JOKIIA/,
NPUMEHeHHUsI M | PA3INYHBIX cepax: HAYYHOM e pedepar,
0CO0CHHOCTH HaHOKPHUCTAJUINUEC JUTEPATYPOH, obecrnieueHue, | Mpe3eHTall
CTPYKTYPHOIO KHE MOKPBITHUS; pecypcaMu CeTU | UHTEpPHET- usi
COCTOSIHUS MIPUMEHEHUE «HTepuHeT, MCTOYHHUKHU
HAHOKOMIIO3UTO | HAHOCTPYKTYP LISt MOATOTOBKA
B CO3JIaHUsA pedepara,

puOOPHBIX MIOATOTOBKA

YCTPOMCTB; JIOKJIaza,

OMOHAHOTEXHOJIOTH MOATOTOBKA

U; TIOJIMMEPHBIE MPE3CHTAINH

KOMITO3UIIHOHHBIE

MaTepHuabl.
Tema 2. Mexanuueckue 30 | Paborac YyeOHo- Ompoc,
CBoiicTBa CBOMCTBa y4eOHOM 1 METOAUYECKO | JOKJIa,
HAHOKOMIIO3UTO | HAHOKOMIIO3UTOB. Hay4YHOU e pedepar,
B. MeToabl MarnuTHbIe JUTEPATYPOH, obecrieveHue, | Mpe3eHTall
MOJIy4eHHu s CBOMCTBA. pecypcaMu CeTU | UHTEpPHET- usi
HAHOKOMMO3UTO | OnTHYECKHE «uTepreTy, HWCTOYHUKH
B CBOMCTBa. MeToabl MOATrOTOBKA

MOy YEHUS pedepara,

HaHOPa3MEPHBIX MOATOTOBKA

HaOJIHUTEJIEH. JTOKJIaza,




Koua-

TeMbI 1151 syuaembie o DopmMbl Meroaunueck | Dopmbl
CaMOCTOATEIbH CaMOCTOSATEIbH 0¢ OTYETHOCT
Oro u3yveHus BOTPOCH! Haco 0ii paGoThI oGecneyenne n
B

Mertoanl MOJArOTOBKA

Mo UKaIIH Mpe3eHTAINH

MOBEPXHOCTHU

HaHOHAIIOJIHUTEICH
Tema 3. DNIeKTpOHHAs 30 | Paborac YuebHo- Ompoc,
MeToabl MHUKPOCKOITHS. y4eOHOU 1 METOJUYECKO | JOKJIA,
HCCJIeJ0BAHUS [TpocBeunBarorias HAY4YHOM e pedepar,
HAHOKOMIIO3UTO | DJICKTPOHHAS JUTEPATYPOH, oOecrieueHue, | Mpe3eHTall
B MHKPOCKOITHS pecypcamu CeTH | HHTEpPHET- ust

Ckanupyronias «MHTEepHETY, HCTOYHUKHU

3JIEKTPOHHAs [IOJrOTOBKA

MHUKPOCKOIIHSI. pedepara,

Pentrenoctpykryp IIOJATrOTOBKA

HBIA aHaan3. MeTtos JOKJIaza,

MaJIOyTIIOBOTO IIOJATrOTOBKA

PEHTTEHOBCKOTO PE3CHTAINN

paccestHusl.

Metonrnl

oTpeeIIeHUs

pa3MepoB

HAHOYACTHII.
Bceero 86

5. ®OHJI OHEHOYHbIX CPEACTB JJIA ITPOBEJEHUSA
TEKYIIEA U TIPOMEXYTOYHOM ATTECTAIIMM 11O JTUCITATLIIMHE

5.1. IlepeyeHb KOMIETEHUIMI C YKA3aHUEM 3TANOB UX ()OPMHUPOBAHUSA B IpoLecce
0CBOEHUsI 00pa30BaTeJIbHON MPOrpaMMbl

KO)_I M HAUMCHOBAHHEC KOMIICTCHIINHU

Jrtanbl GOPMUPOBAHUA KOMIIETEHMH

CIIK-2. Cnoco0eH oCyIIeCTBIATh
XUMHYECKHH aHaIN3 U KOMITJIEKCHEIE
UCCJIEJOBAaHHS BEIIECTB U MAaTEPHAIOB

1.PaboTa Ha y4eOHBIX 3aHATUAX
2.CamocTosTenbHas pabota




JIIK-1. CnocoGeH npuMeHsITh
pE3yNbTaThl HAYYHBIX HCCIIEIOBAHUM ITPH
peneHny npodecCOHAIBHBIX 3ajad,
CaMOCTOSATEIIFHO OCYIIECTBIISATh HAYYHOE
HCCIIEJOBaHHE

1.PaboTa Ha y4yeOHBIX 3aHATUAX
2.CamocTosTenbHas pabora

5.2. Onucanue nokasareje 1 KpuTepreB OLECHUBAHUS KOMIIETEHIIMH HA Pa3JIMYHbIX
Tanax ux ()OpMUPOBAHUS, ONUCAHME IIKAJ OLIEHUBAHUS

OnenuB
aeMble
KOMIIET
€HIUH

dran
YpoBeHnb
dopmupoBanus

Kpurepun [ kaaa

OICHUBaAHU
A

Onucanue
OLICHUBAHU
A

nmokasareJiei

CIIK-2 | Iloporossl | 1.PaGora Ha

71 y4€OHBIX 3aHATUAX
2.CaMocTosaTenpHas

pabora

3nameo: Omnpoc, [lIxana
TECTUPOBAH | OLICHUBAHMUS
ue orpoca

1. O6nactu
HpI/IMCHCHI/IH nu
0COOCHHOCTH IIxama
CTPYKTYPHOT'O OLICHUBAHUS
COCTOAHUA TGCTI/IpOBaH
HAHOKOMITIO3UTO ust

B

2. ColicTBa
HAHOKOMIIO3UTO
B. MeToabl
MOJyYEHUs
HAHOKOMITIO3UTO
B

3. Metonsl
HCCIIEIOBAHUS
HAHOKOMIIO3UTO
B

Ymumemo:

IIpumeHnATH
3HaHUA 00
0COOECHHOCTSX
CTPYKTYPHI,
CBOICTB
HAaHOKOMITO3UTO
B IS
MIPUMEHEHUS
METOH0B
HCCIICA0BAHUS

[Tponsuny | 1.PaGota Ha
ThII Y4eOHBIX 3aHATHUAX
2.CaMocTrosTenbHas

3namo: Ompoc, [xamna
TECTUPOBAH OLCHUBAHUA

Ob6mactu
ue, pedepar,




OunenunB K
HTEePUH
T ran Onucanue puTep xamna
KOMITET YpoBeHnb . onennpany | OUCHUBAHH
dopmupoBanus noxKasareJiei q
eHIINH A
pabora MIPUMEHEHUS U JIOKIaz, ompoca
0COOEHHOCTH MIpPE3CHTAIIUS
Ikana
CTPYKTYPHOTO ,
OLICHUBAHUS
COCTOSTHUS IpaKkTUYeCcKa
TECTUPOBAH
HAHOKOMIIO3UTO | S
ust
B IIOATOTOBKA
o Ikana
2. CBoiicTBa
OLICHUBAHUS
HAHOKOMIIO3UTO ?
edepara
B. MeToasbl pe®ep
MOJIYYEHHUS [IIxana
HAHOKOMIIO3UTO OLICHUBAHUS
B IOoKJIama
3. Metonsl kana
HCCICI0OBAHUA OLICHUBAaHUA
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Onucanue mKaJj oleHNBaHUS

IIkana oueHUBaHUS NPAKTHYECKOH MOATOTOBKH

OIIeHI/IBaeMBIe mapamMeTpbl

Koa-Bo

0aJ110B

PaGoTa BBINOJIHEHA HOJIHOCTEIO 1O IJIaHy U CACJIaHBI IPaBHUJIBHBIC BEIBO/IBI.

Pabora BbINOIHEHA MPABUIIBHO HE MEHEE, YeM Ha IMOJIOBHHY HJIM JOIYIIeHa
CYIIIECTBCHHAs OINOKA.

Pabora He BrIOIHEHA.

IIkaja oueHMBaHus ONpoOca

IToka3aTenan KoJ-Bo 0a10B

OTBeT MOJHBIN U COACPKATEIHHBIN, COOTBETCTBYET TEME;
MAarvcTpaHT YMEET apryMEHTUPOBAHO OTCTAUBAaTh CBOKO TOUKY
3peHUs, JEMOHCTPUPYET 3HAHUE TEPMHUHOJIOTUN JUCIHUILINHBI.

2

OTBeT B 11eJIOM COOTBETCTBYET TeMe (He OTpa’keHbl HEKOTOPhIE
ACIEKThl); MarUCTPaHT YMEET OTCTAUBATh CBOIO TOUKY (XOTS
apryMeHTallus He BCera Ha JOJKHOM YPOBHE); IEMOHCTPUPYET
YAOBJIETBOPUTENBHOE 3HAHNUE TEPMUHOJIOTUH TUCHUTIIINHBIL.

OTBeT HENOIHBIN KaK 110 00bEMY, TaK U 10 COAEPKAHUIO (XOTS U
COOTBETCTBYET TEME); apr'yMEHTALMsI HE Ha COOTBETCTBYIOILIEM
YPOBHE, HEKOTOpBIE TIPOOIEMBI C YITOTPEOJICHUEM TEPMHUHOIOTUN
JUCLUTUIMHBL.

IIkana oneHNBAHHUA JO0KJIaJa

Kpurepun onenuBanus

KoJ-Bo
0aJ1710B

ITpencraBieHHBIN TOKIa] CBUIETENBCTBYET O IPOBEAEHHOM CaMOCTOSITEIEBHOM
MCCJIEIOBAaHUM C IPUBJICYCHUEM PA3IMYHbIX HCTOYHUKOB UH(POpPMAIUY;
COOTBETCTBYET TEME, KOTOPask PACKpbITa JJIOTUYHO, CBSI3HO U IIOJIHO;
3aKJIFOYEHHE COJIEPKUT JIOTUYHO BBITEKAIOIIUE U3 COACPKAHUS BBIBOJBL;
NPaBUIBHO (YMECTHO U JIOCTaTOYHO) UCHIOIB3YIOTCSA Pa3HOOOPa3HbIE CPEACTBA
peuH; BHICTYIAIONIMN OTBEYAET Ha BOIIPOCHI, JIETKO PUBOJIUT IIPUMEPHI,
WITIOCTPUPYIOIINE TEOPETHUECKUE MOJIOKEHUS, (POPMYITUPYET COOCTBEHHYIO
MO3UIMIO TI0 UccieryeMoMy Borpocy. [Ipe3eHTanus oTpakaeT OCHOBHBIE
CTPYKTYpHbIE KOMIOHEHTHI pabOThI: BBEIEHUE, COJICPKAHNUE U BHIBOJIBI,
BKJIIOYAET WTIOCTPATUBHBIN MaTepHua

8-10

[IpencraBieHHbIN JOKIA] CBUIECTEIHCTBYET O MPOBEAEHHOM CAMOCTOSITEILHOM
WCCJICTIOBAHHUH C TIPUBJICYCHUEM IBYX-TPEX UCTOYHHUKOB HH(POPMAIIHH,
COOTBETCTBYET TEME; OJTHAKO TEMA PACKPHITA HETOJHO; 3aKJIIFOYEHUE COIAEPKUT
JIOTUYHO BBITEKAOLIUE U3 COJNEPKAHUS BBIBOJIbI; BHICTYIIAIOIIUI HEUETKO
OTBEYAET Ha IMOCTABJIEHHBIE BOTIPOCKI, COOCTBEHHAS MO3HIINS HE ONPEICIICHA.
[TpencraBieHHas Mpe3eHTAIMS HETIOJIHO OTPaKaeT KOMIIOHEHTHI paboThl,

5-7




Koa-Bo

Kpurepum oueHuBanus
0aJL10B

OTCYTCTBYET MJUIFOCTPATUBHBIN MaTepuall.

IIpencraBneHHbI JOKIA] CBUACTEIBCTBYET O IIPOBEIEHHOM UCCIIEIOBAHNUMY C 3-4
IPUBJICYEHUEM OJTHOTO UCTOYHUKA HH(POPMALIMK; TEMA PACKPbITA HE
MOJTHOCTHIO; BHICTYNAIOIMINHI 3aTPyIHAETCS ¢ (OPMYITUPOBAHUEM JIOTHUYHOTO
BBIBOJIa; BBICTYIIAIOLINI YUTAET C JIUCTA, HE OTBEYAET HA JONOJHUTEIIBHBIE
BOIIPOCHI; TPE3CHTAIUS HEMIOJTHO OTPa)KaeT KOMIIOHEHTHI pab0ThI, OTCYTCTBYET
WUTIOCTPaTUBHBIN MaTepUal.

[IpencraBieHHbIN JOKJIA] CBUIECTEIHCTBYET O BBIITOJIHEHUH PEPOTyKTUBHON 0-2
paboTHI C MPUBIICYCHUEM OJTHOTO UCTOYHHKA HH(POPMAIINH; TeMa HE PACKPBITA;
BBICTYTMAIOIIUH 3aTpyAHsIETCS ¢ POPMYITHMPOBAHUEM JIOTUYHOTO BBIBOA; YATACT
C JINCTAa U HE OTBEYAET Ha JIOMOJIHUTENIbHBIE BOIIPOCHI 110 TeME PabOThI;
MIPE3CHTAINS HE MpeJICTaBIcHa

HIkana ouennBanus pedepara

Kpurepun oneHuBanusi KoJu-Bo 0a/u10B

CopepxaHue COOTBETCTBYIOT IIOCTABICHHBIM LIEJIN U 337a4aM,
U3JI0’KEHUE MATEepUalla OTIMYAETCS JIOTUYHOCTBIO U CMBICIIOBOM
3aBEPLICHHOCTBIO, CTYACHT II0Ka3ajl BIaJCHUE MAaTEPUAIIOM, YMEHHUE 8-10
YETKO, apryMEHTUPOBAHO U KOPPEKTHO OTBEYaTh Ha
IIOCTaBJIEHHbIE BOIPOCHI, OTCTaUBaTh COOCTBEHHYIO TOUKY 3PEHHUSL.

ConepxaHue HEJOCTATOYHO IMOJIHO COOTBETCTBYET
IIOCTABJICHHBIM LIEJIM U 3aJla4aM HCCIIE0BaHMs, padoTa
BBIIIOJITHEHA Ha HEAOCTATOYHO HH/IpOKOﬁ 0ase MCTOYHUKOB U HE
YUUTBIBAET HOBEWIIME JOCTHKEHUS HAyKH, U3JI0KEHHE
Marcpurajia HOCUT MNPECHUMYIICCTBCHHO oInycaTeIbHBII XapaxkTep, 5-7
CTYACHT IOKa3ajJ JOCTaTOYHO YBEPEHHOE BJAJICHHE MaTepHajoM,
OJTHAKO HEJOCTATOYHOE YMEHHE YETKO, apryMEHTHPOBAaHO M
KOPPEKTHO OTBeuYaTh Ha I1OCTABJIEHHbIE BOMPOCHI U OTCTaUBATh
COOCTBEHHYIO TOUKY 3PEHHUSI.

CogepxaHuie HE OTpaKaeT OCOOEHHOCTH MPOOIEMATHKHU
U30paHHON TEMBI; coJiep)KaHue PabOThl HE MOJIHOCTHIO
COOTBETCTBYET IOCTaBJICHHBIM 3a7auaM, 0aza MCTOYHHKOB
SABJISIETCST ()parMEHTApHON M HE TO3BOJSET KauyeCTBEHHO PEIIUTH 3-4
BCE TIOCTaBJICHHBIE B paboTe 3a/1aun, paboTa HEe yUUTHIBACT
HOBEHIINE JOCTHKEHUSI UCTOPUOTpaQHUMU TEMBbl, CTYAEHT IOKa3aj
HEYBEpEHHOE BJaJICHHWE MaTepuaioM, HEYMEHHE OTCTauBaTh
COOCTBEHHYIO ITO3WIIMI0O ¥ OTBEYATh Ha BOIPOCHI.

Pabota He uMeeT JTIOrMYHOM CTPYKTYpHI, COJepKaHUE paObOThI B
OCHOBHOM HE COOTBETCTBYET TeMe, MCTOUYHUKOBas 0Oa3a
UCCJIEIOBAHMSI SBJISIETCS HEOCTATOYHOM JJIsi pEIICHUS 0-2
MIOCTaBJIEHHBIX 3a/1ay, CTYAEHT IOKa3aJl HEYBEPEHHOE BIIAJICHUE
MaTepuaioM, HeyMeHHe (QOpMYJIUpOBaTh COOCTBEHHYIO




HIkana oueHMBaHus Pe3eHTANIUN

IToka3aTenan

KoJ-Bo 0a10B

[TpencraBnsiemast uHGOpPMAIIHSI CHCTEMAaTH3UPOBAHA,
mocJie/ioBaTeIbHa U JIOTHYECKH cBsi3aHa. [IpoOiema packpbiTa
noJHOCTHIO. [IIMpOKO UCITOIb30BaHBI BO3MOKHOCTH TEXHOJIOTHH
Power Point.

7-10

[IpencraBisiemas uHpoOpManMs B  LEIOM
CHCTEMaTH3UPOBaHa, TIOCJIC0BATENIbHA U JIOTHYECKH CBSI3aHA
(BO3MOXHBI HEOOJIbIIME OTKIIOHEHHMS ). [IpobiieMa packphITa.
Bo3MoKHBI HE3HAUUTENBHBIE OMIMOKHU TpU oopmiieHuu B Power

ya ~

4-6

[TpencraBnsiemast nHGoOpManus HE CHCTEMATHU3UPOBAHA W/WIH HE
coBceM mocienoBareiabHa. [Ipobiaema packppiTa HE TOJIHOCTHIO.
BrIBojibI HE clienaHbl MM He 000CHOBaHBL. B0O3MOXKHOCTH
texHonoruu Power Point HCIIOIb30BaHbl JUIIb YACTUYHO.

0-3

lIkana oneHUBAHNS TECTHPOBAHUSA

IIpoueHT MpaBWILHBIX OTBETOB basuisl
80-100% 8-10
60-80% 6-8
30-50% 3-5
0-20 % 2

5.3. TunoBble KOHTPOJIbHBbIE 32IaHUSI UJIH MHbIE MAaTEPHUAJIbI,
Heo0X0AUMbIe /ISl OIleHKH 3HAHWH, YMeHUii, HABbIKOB U (MJIH) ONBITA
AeSITeJIbHOCTH, XaPAKTePU3YIOIIUX dTanbl (opMUPOBaHNS KOMIIETEHLIM B Mpolecce

O0CBOEHHS 00pa30BaTeJIbHOI MPOrpaMMbl

IIpumepHbIe BONPOCHI 1JIS1 MOATOTOBKU K YCTHOMY OIIPOCY U CAMOKOHTPOJISA 3HAHMI

Tema 1. O6acTn NpMMeHEeHUsI M 0COOCHHOCTH CTPYKTYPHOI'O COCTOSIHMSI HAHOKOMIIO3UTOB

1. Uro noHnMaeTcs o]y TEpPMUHOM HaHOTEXHOJIOTUs?

2. KakoBo MecTo 00beKTOB HAHOMHpA Ha 00IIeH IIKalie pa3MepoB?

Tema 2. CBoiicTBa HAHOKOMIIO3UTOB. MeTOABI MOJy4eHHSI HAHOKOMIIO3UTOB

1. Kakue cymiecTByIOT TUIIbI HAHOKOMIIO3UTOB?

2. OxapakTepu3yiTe CTpYKTypHbIE 0COOEHHOCTH HAHOKOMITO3UTOB

3. Kakue QaxrTopsl BausioT Ha MexX(pa3HOW B3aWMOJAEWCTBHE TOJUMEpPHas MaTpula

HAIOJIHUTENh B HAHOKOMITO3UTAaX?




Tema 3. MeToabI HCCIEI0BAHNS HAHOKOMIIO3UTOB

1. KakuMu MeTo1aMi MOXKHO HCCIIE0BaTh MUKPOCTPYKTYPY IOBEPXHOCTH TBEPABIX TEN?

2. Kakue cymecTBylOT METOABl MCCICIOBAHHMS XHMHUYECKOTO COCTaBa IMOBEPXHOCTH TBEPIBIX
Ten?

3. Kakue CymecTBYIOT METOIbI HCCIEAOBaHUS MEK(a3HOrO B3aUMOJCHCTBUS IOJHUMED -
HAOJIHUTEID?

4. Kakue naHHbIe O CTPYKType M CBOICTBaX HAHOKOMIIO3UTOB MOKHO MOJYYHUTh METOAOM
3JIEKTPOHHOW MUKPOCKOMHUU?

33}13]—[1/[5[ AJIs1 HpaKTH‘[eCKOﬁ noAroToOBKH

Tema 1. O6s1acTH NPpUMeHEHHUS U 0COOCHHOCTH CTPYKTYPHOI'0 COCTOSIHUSI HAHOKOMIIO3UTOB

1. CpaBHeHHE PU3UKO-XMMHYECKIX XapPAKTEPUCTUK HAIIOJHEHHBIX U HEHATIOJTHEHHBIX
IIOJIMMEPHBIX MaTEPUAIIOB

2. Hccnenosanue u CPAaBHUTCIIbHAA XapPAKTCPHUCTHKA PA3JIMYHbIX BUI0B HOpOIJ_IKOO6pa3HBIX
HaIlOJIHUTEICH KOMITO3UIIMOHHBIX MaTCpraIoB

Tema 2. CBoiicTBa HAHOKOMIIO3UTOB. MeToabl MOJIYYCHHUSA HAHOKOMIIO3UTOB

1. HonyquHe HaHOKOMIIO3UTOB pa3JIMYHBIMU MCTOJaMU: U3 pacCIljiaBa, U3 paCTBOpa

2. MexanndecKkue cBOiCTBa HaHOKOMITO3UIIMOHHBIX ITOJJMMCPHBIX MAaTCPHUAJIOB

Tema 3. MeToabI HCCAEA0BAHNA HAHOKOMIIO3UTOB

1. HccnegoBanue CTPYKTYPbI HAHOKOMITO3UIIHMOHHBIX MATCPHUAJIOB METOJaMH MUKPOCKOIITNA

2. HpI/IMeHeHI/Ie PAa3JINYHBIX METOAOB UCCIICAOBAHUS JJId U3YUYCHUSA MC)K(i)aSHOFO
BSaHMOHGﬁCTBHﬂ MOJIMMEP - HAIIOJITHUTCIIb

(e

® N »n kAW

IIpumepHbIe TEMBI I0KJIA10B
[IpuMeHeHre HaHOCTPYKTYP JIJIsl CO3/IaHUS DIEMEHTOB MPUOOPHBIX YCTPOICTB
HanodunbrpoBanue kak HOBBIN CIIOCOO OYMCTKY MUTHEBOU BOIBI
KoMmo3uTsl ¢ HeopraHn4yecKMMHU HAaHOYaCTUAMU
AJIMa3bl JETOHAIIMOHHOTO CUHTE3a - ACIIEKThI UCCIICIOBAHUS U MEPCIEKTUBBI IPUMEHECHUS
MoHoauCTIEpCHBIN KPEMHE3EM - ACTIEKThI UCCIIECIOBAHUS U MEPCIIEKTUBBI MPUMEHECHUS
Bo3moxHOCTH IpUMEHEHUsI HAHOCTPYKTYP B OMOTEXHOJOTHUSIX
[TepcniekTHBBI pa3BUTHSL KOHIEMIIMK CAMOOPTaHU3aMN B HAHOCTPYKTYPHBIX KOMITO3UTaX

Pa3pa60T1<a KOMIIJICKCHBIX METOJ0B HUCCICIOBaHUA JJIsA aHajJu3a MC)K(I)EBHOTO
B3aHMOJCHCTBUS MOJIUMEP - HAITOJTHUTCIIb

Metonbl UCCIEAOBAaHUS HAHOKOMIIO3UTOB: AJEKTPOHHAS MHUKPOCKONHUSA, PEHTIEHOBCKHE
METOJIEL.

10. DnexTpo- 1 TEIIONPOBOIHbIE HAHOKOMIIO3UTHBIE MOJTMMEPHBIE MaTepUabl



IIpumepHbIe TeMBbI NPe3eHTAIM I
1. MOHTOMOPHUJUIOHUT - ACIIEKTHI UCCIIEIOBAHUS U IEPCIEKTUBbI IPUMEHEHMS
2. HaHOKpHUCTAIIIMYECKHE OKPBITUS B IIPOMBIIUIEHHOCTH
3. [lepcnekTHBHI pa3pabOTKH CaMOOPTaHU3YIOLINXCSI HAHOMATEPUAIOB
4. OcHOBHBIE Pa3HOBUJHOCTH HAHOMATEPUAJIOB U O0JIACTH UX IPUMEHEHHUS
5. ®pakTalbHbBIE CTPYKTYPbl B HAHOKOMITO3UTaX

IIpumepHbIe TeMbl pedepaToB

1. IlepcieKTUBBI pa3BUTHS HAHOTEXHOJOTUN B COBPEMEHHOM MaTEpUAIOBEICHUU
2. [IpuMeHeHre KOMIIO3UIIMOHHBIX MaTEPUAIOB B aBTOMOOHMIIECTPOCHUHT
3. [IpumeHeHre KOMITO3ULIMOHHBIX MAaTEPUAIIOB B CAaMOJIETOCTPOEHUU
4. 3HayeHME TEOpUU CaMOOPraHU3aluu B UCCIEI0BAHUN CTPYKTYpPbl HAHOKOMIIO3UTOB
5

. UccrienoBanue cTpyKTyphl, MeK(pa3HOTO B3aMMOJCHCTBHS W HAIMOJECKYJISPHON CTPYKTYPHI
HAaHOKOMIIO3UTOB METOOM 3JIEKTPOHHON MUKPOCKOIIUU

IIpumepHBbIe BapUAHTHI 32/1aHUI 1151 TECTUPOBAHUS
(MOXeT OBITh HECKOJIBKO BAPHAHTOB OTBETA)

1. Martepuansl, cocTosIMEe U3 ABYX WIM Oojiee KOMIOHEHTOB U MMEIOIIME TPaHUIly pas3jaena
HA3BIBAIOTCS: @) OJIMTOMEPHI; 0) 371aCTOMEPHI; B) KOMIIO3UIIMOHHBIE MaTepUaIbl; T') MOHOMEPHI

2. K nanomarepuanaM OTHOCSITCS MaTepUalbl, CTPYKTYpHBIE JIEMEHTBI KOTOPBIX a) MeHbIne 10 -
?M; 6) 10°- 10 °m; B) 100 M

3. Matpuiieli HaHOKOMITO3UTOB SIBJISIETCA: @) MOJIUMEpP 0) BSKYILME MaTepUabl; B) METAJUIbI

4. B xauecTBe HAINOJHUTENEH HaHOKOMIIO3UTOB HMCIIOJIb3YIOTCS: @) CHIIMKATHI; 0) ajsIOTPOITHBIE
Mou(UKaIMK YITIEpoAaa; B) caxa

5. Kakwne MaTCpHraJibl Ha3bIBAKOT HAHOKOMITO3UTaMu?

a) Marepuaibl, CGOPMHUPOBAHHBIE MPU BBEICHUM HAHOPA3MEPHBIX YACTHUIl (HATOJHUTENCH) B
CTPYKTYpOOOpa3yoIIyio TBEpAyIo da3y (MaTpHiLy);

0) monMMepHble ~ MaTepuanbl  HAIMOJHEHHBIE  MOPOIIKOOOPAa3HBIMU  JIUCIIEPCHBIMU
HAHOYACTHIIAMU;

B) MarepHalbl, 00Jalalonue BHICOKUMHU MPOYHOCTHBIMU CBOMCTBAMH, CTPYKTYPHPOBAHHBIE 3a
CYET BBEJICHUSI HAHOHAIOJIIHUTEIEH

6. OcoOEHHOCTh CTPOCHHUSI IOJTMMEPOB B TOM, UTO UX MAKPOMOJIEKYIBI COCTOAT U3: a) OOJBIIOTO
qrclia OMUroMepoB 0) u3 OONBIIOTO YHCIa aTOMOB B) W3 OOJIBIIOTO YHCIA TOBTOPSIFOIIMXCS
TPyII aTOMOB.

7. Ilo xakum IMpU3HaAKaM IIPOBOJUTCA KJ'IaCCI/I(I)I/IKaLII/IH HAaHOKOMIIO3UTOB?

a) MO MEXaHWYECKHM CBOWCTBaM; 0) MO BHUAY HCIHOJB3yeMOW MAaTPHIIBL, B) IO pa3Mepy
HAHOYACTHII; T) TIO BUY HAHOHATIOJTHUTEIIS



8. Kakue u3 mepedncieHHbIX HIDKE MOTU(HUKALIUI yriieposa OTHOCITCS K HaHOMaTepHaIaM: a)
rpadut; 0) pynnepen; B) rpaden; r) anmas; a) KapOuH

9. Kakoii W3 yKa3aHHBIX HW)XE MAaTCPUAIOB SIBJICTCS HaWOoOJee TEPMOJWHAMHYECKU
CTAaOWJIBHBIM TPU HOPMAIBHBIX YCJIOBHSX: a) rpaduT; 0) aimas; B) QyJuIepeH; T') HaHOaIMa3
JIETOHAIIMOHHOTO CUHTE3a; 11) KapOuH

10. KpemHHEeBbIE HAHOMIOPUCTHIE MAaTEpPUANIBI UCIIOJIB3YIOTCS JJI: @) CHIDKEHUS PACBOPUMOCTH
JIEKapCTBEHHBIX IpernapaToB; 0) 3alIMTHI JIEKAPCTBEHHBIX MPENapaToB OT BHEIIHEW CPEIbl; B)
M3MEHEHHUS MEXaHU3Ma JICHCTBUS JIEKApCTBEHHBIX IIPErapaToB

IIpuMepHBIEe BONIPOCHI K 324€Ty

1. TlpumeHeHHE ¥ IEPCIIEKTUBBI PA3BUTHUSI HAHOTEXHOJIOT U

N

[IpuMeHEeHHEe HAHOMATEPHANIOB B PA3JIMYHBIX cepax MPOMBIILICHHOCTH
[IpuMeHeHne HaHOKPUCTATUIMYECKUX TOKPBITHI

[IpuMmeHeHre HaHOCTPYKTYP JIJISl CO3/IaHuUsl IPUOOPHBIX YCTPOUCTB
[lepcniekTHBBI pa3BUTHSI OMOHAHOTEXHOJIOTHI

[IpuMeHeHne NOIMMEPHBIX KOMITO3UIIMOHHBIX MaTEpUajIoB
Oco0eHHOCTH CTPYKTYPhl KOMITO3HIIHOHHBIX MaTEPHAJIOB.

OcHoBHbIE BUIbl HAHOPA3MEPHBIX HAIIOJIHUTEIEH

o ® N kW

MeTtoabl MOJIYUCHUA HAHOPA3MCPHBIX HAITOJIHUTEIICH

10. Metoas! 1 1ienu MOAU(DUKALINY TIOBEPXHOCTH HAHOHATIOIHUTENICH

5.4. Metoanueckue MaTepuasbl, ONpeaesiiolmne Npoueaypbl OHeHUBAHUS 3HAHUM,
YMEHUIi1, HABBIKOB U (MJIM) ONbITA [1eATeJIbHOCTH,
XapaKTePU3YHIIMX 3TANbI (POPMUPOBAHUS KOMIIETEHIIUI

dopMaMu TEKYyLIET0 KOHTpPOJIS SBISIOTCS OINPOC, TECTUPOBaHME, AOKIAl, pedepar,
MpEe3CHTalMA, IPpaKTUYCCKas MOJArOTOBKA.

MaxkcumanabHOe KOJIMYECTBO OaljioB, KOTOPOE MOXET HabpaThb MaruCTpaHT B TE€UEHUE
ceMecTpa 3a pa3aTudHbie BUABI paboT —80 6asos.

MuHMMaNbHOE KOJIMYECTBO OallIOB, KOTOpPbIE MAarMCTPaHT JOJDKEH HaOpaTh B TE€UEHUE
ceMecTpa 3a TeKyIIui KOHTPOJIb, paBHsieTcs 40 Gamiam.

MaxkcumanbHass cymMmma OajjioB, KOTOpPbIE MarucTpaHT MOXKET MOJy4YuTh Ha 3auyere — 20
OamnoB. @opmoil IPOMEXKYTOUHOM arTecTalMu sBIAeTcs 3adeT B (opMe YCTHOTO
cobeceJ0BaHuUs IO BOIIPOCAM.

Ikana oueHuBaHuA 3a4€Ta

Kpurtepuu onennBanus Banabl




[TomHO packpbITO conep)kaHHe MaTepHuaja B oO0beMe
IPOTrpaMMbl; YETKO M IPAaBUIbHO JaHbl ONPEAEICHUS U
PacKpbITO COJIEp’KaHUE NOHITUH; BEPHO HCIIOJIb30BAHbI
Hay4YHbIC TEPMHHBI; ISl 10KA3aTEeJIbCTBA HCIOIb30BAHBI
pa3IM4YHbIE YMEHUS, BBIBOJBI M3 HAOJIOJCHUNA M OIIBITOB;
OTBET CaMOCTOSATENbHBIN, HCIIOJIb30BaHbl paHee
IPUOOpPETEHHBIE 3HAHUS.

16-20

PackppITo OCHOBHOE COJEp)KaHHE Marepuana, B OCHOBHOM
MPaBUJILHO JIAHBI ONIPEICICHUS TOHSATUI U UCIIOJIb30BaHbI
Hay4HBIC TEPMHUHBI, ONpPEICICHUs TOHATHH HEMOJHBIC,
JIOTMYILIEHbI HE3HAYUTEIbHbBIE HAPYIICHUS IOCJIEeI0BATEIbHOCTH
W3JIOKEHUS, HEOOBIITME HETOYHOCTH IMPH HCIOJb30BaHUHU
HAYYHBIX TEPMHUHOB MJIU B BBIBOJAX U O0OOIICHHSIX U3
HaOJIFOIEHUH U OIBITOB.

12-15

YCBOGHO OCHOBHOE COJIEp)KaHUE Yy4eOHOro MarepHuala, HO
U3JI0KEHO (parMeHTapHO, HE BCEr/a IOCIIEIOBATEIILHO;
onpeeseHUs MOHITUH HEJOCTATOYHO YETKHE; HE UCITOIb30BaHbI
B KayeCTBE J0Ka3aTEILCTBA BBIBOJALI U 0000IEHUS U3
HAOJIO/IEHUN ¥ ONBITOB WMJIU JIOMYILICHBl OLUIMOKH IMPH UX
W3JI0KEHUU; JOIYIICHBI OIMMOKU U HETOYHOCTH B
MCII0JIb30BAaHUU HaYyYHOU TEPMUHOJIOTHH, ONIPEACIICHUH
TTOHSITHH.

6-11

OcHOBHOE COACPIKAaHUEC BOIIPOCAa HC pACKPBITO, HC AaHbI OTBCTHI
Ha BCIIOMOTaTCJIbHBIC BOIIPOCHI; AOITYHICHBI FPY6BIG OIIIMOKHU
B OIIPCACIICHU N HOHHTI/If/'I, IIPpU HUCII0JIb30BAHUU TCPMUHOJIOTHH.

Hroropas mkaja OCHUBAHUA PE3YJIbTATOB OCBOCHHUA TUCIHHUITIMHDBI
Hrorosas OI€HKa II0 JUCHUIIJIMHE BBICTABJIACTCA II0 HpHBCI[eHHOfI HWKE IIKaJIC. HpI/I

BBICTaBJICHUM WTOTOBOM OIIGHKH TMpErojaBaTejeM YUYUThIBAaeTCS paboTa 0O0ydaromerocs B

TCUYCHHUEC OCBOCHUA JHUCIUIIIINHBI, @ TAKXXEC OIICHKA I10 HpOMGX(YTOQHOﬁ aTTeCTanuu.

KomnnuectBo 0ayuioB OneHuBaHuE MO TPATUIIMOHHOM
41-100 3auTreHo
0-40 He 3aureno

6. YA EBHO-METOANUYECKOE U PECYPCHOE OBECIIEYHEHHME

JNCHUIIVINHBI

6.1. OcHoBHas tuTEpaTypa

1. BICOKOMOJIEKYIISIpHBIE COCTUHEHHS: yueO. 1 mpakTUkyM 1t By30B / M. C. ApkakoB [u 1p.];
nox pen. A. b. 3esuna. — M.: FOpaiit, 2023. — 340 c¢. — TekcT: 21eKTpOHHBIIA //




O6pazoBarenpHas mwatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/511147 (mata
obpamenus: 10.01.2024).

2.Anekcanapos, U. B. Ctpoenue u cBoicTBa MOM(PYHKIINOHATHHBIX MATEPHAIIOB U
HaHOKOMITO3HUTOB: yueb. mocobue.- Kysbacc, 2019. - 68 c. - TekcT: 31neKTpOHHBII//
O6pazoBarenpHas mwiaTdopma Jlans [caiiT]. —URL: https:// https://e.lanbook.com/book/122212

6.2. lonoiHUTE/IbHAS JIUTEPATypPa

1. Hoseie matepuaisl. [lox pen. FO. C. Kapabacosa. M. MUCHC. 2016. 736 c. Tekcr :
anekTpoHHbii. —URL: https://lib-bkm.rwTemarnueckuit karanor2-1-0-293

2. BeacHre B HAaHOTEXHOJIOTHIO: yueO.-MeToa. mocodbue / B. @. be3bs3prunblii [u ap.]. - M. :
Mamunoctpoenne, 2019. - 111 c¢.  Tekcr : anektponnbiii. —URL:
https://search.rsl.rwru/record/01004837280

3. I'yces, A. 1. Hanomartepuaibl, HAHOCTPYKTYpPbI, HAHOTEXHOJOTUH: MOHOTpadus — 2 — € u3l.,
ucnp. — M. : ®wsmarnur, 2018. - 414c. Tekcr : anektponusii. —URL:
https://prometeus.nsc.ru>acquisitions/09-03-10/cont30.ssi

4. KoBanbuyk, M. B. Uneonorus HanorexHosnoruil. - M. : Akanemknura, 2010. - 222 c. Tekcr :
anekTponHbidi. —URL: https://dic.academic.ruybook.nsf

5. Kynpmentoe, A. . Onucanue noBepXHOCTH KOMITAKTHBIX HAHOOOBEKTOB // MaTemaTtnueckoe
MozaenupoBanue. - 2017. - T. 23, Ne 4, - C. 57 - 58.

6. Hanotexnomoruu. A30yka juist Bcex: yued nocoowue: / mox pex. FO. JI. Tperwsikosa. - U3a. 2 -
e, ucnp. u gomn. - M. : ®uwsmatiur, 2018. - 367 c. Texkcr : osaexkrponHsii. —URL:
https://nanometer.ru>2009/10/13...PROP...1/azbuka Internet.pdf

7. CnoBapb HAHOTEXHOJOIMUECKHUX M CBS3aHHBIX C HAaHOTEXHOJIOTUSAMHU TepmMuHOB / B. N.
bana6anoB [u ap.] ; mox pen. C. B. Kamoxnoro. — M. : ®usmaraur, 2019. - 527 c. Teker
anektpoHHbId. —URL: https://openbooks.itmo.rwru/lib_book/17098/17098.pdf

6.3. Pecypchl nHGOPMAIIMOHHO-TEJIeKOMMYHHKAIIMOHHOI ceTH « UHTEepHET»

http://www.Alhimik.ru

http://ru.encydia.com./en/

http://www.lomonosov-fund.ru/enc/ru/encyclopedia

http://slovari.yandex.ru/

http://znanium.com
https://cyberleninka.ru/article/n/nanokompozitnye-organomineralnye-gibridnye-materialy
OnexkTpoHHO-01OIMOoTeyHast cuctema Jlans https://e.lanbook.com

000 «3nextponHoe n3narenseTBo KOpaitm» https://urait.ru
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7. METOAUYECKUE YKA3AHMUSA 11O OCBOEHUIO JUCHUTIJIMHBI

1. MeTtoauueckue peKOMEeHIalliy TI0 OpraHU3aii CaMOCTOSATEIbHONU pabOThI CTYJEHTOB

8. ”TH®OOPMAIIMOHHBIE TEXHOJIOI'MA JJIAA OCYIHECTBJIEHUSA
OBPA3OBATEJIBHOI'O ITPOLHECCA IO JTUCHUIIJIMHE

JInneH3MoHHOe MPOorpaMMHoe obecrevyeHue:
3apy6exHoe: Microsoft Windows, Microsoft Office


https://urait.ru/bcode/511147
https://lib-bkm.ru/load/2-1-0-293
https://search.rsl.ru/ru/record/01004837280
http://www.prometeus.nsc.ru/acquisitions/09-03-10/cont30.ssi
https://dic.academic.ru/book.nsf/59290334/%D0%98%D0%B4%D0%B5%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F+%D0%BD%D0%B0%D0%BD%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D0%B9
http://www.nanometer.ru/2009/10/13/12554501213607/PROP_FILE_files_1/azbuka_Internet.pdf
https://openbooks.itmo.ru/ru/lib_book/17098/17098.pdf
http://znanium.com/
https://cyberleninka.ru/article/n/nanokompozitnye-organomineralnye-gibridnye-materialy

OrteuectBennoe: Kaspersky Endpoint Security

CB0001HO pacnpocTpaHsieMoe NPOorpaMMHOe oOecriedeHue:

3apybexnoe: Google Chrome, 7-zip

OteuectBennoe: OMC Ilieep (711 Boctipou3BeIeHUS DIEKTPOHHBIX Y YeOHBIX
Mopyneit)

NudopmannoHHbie CIPABOYHbIE CHCTEMBbI:
Cucrema «Koncynbrantllmtocy

IIpodeccnonanbHbie 0a3bl JAHHBIX:

fgosvo.ru — [Mopran denepanbHBIX TOCYIAPCTBEHHBIX 00Pa30BATEILHBIX CTAHIAPTOB
BhICIIIEr0 00pa3oBaHus

pravo.gov.ru - OdunraisHbeI HHTEPHET-IOPTAI IPABOBOU MH(OpMAUHU
www.edu.ru — @enepanbHbiil mopTast Poccuiickoe oOpa3zoBanue

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI

MartepuanbHO-TEXHUUECKOE 00ecTIeueHNE TMCIUIUIMHBI BKIOYaeT B ce0sl:

- y4eOHble ayJUTOPUM AJIS MPOBEACHUS Y4EeOHBIX 3aHATHH, OCHAILlCHHblE O00OpYJOBaHUEM U
TEXHUYECKHUMHU CpPEACTBaMU OO0y4YeHHs (KOMIUIEKT Yy4eOHOW wMebenu, I0CKa, IPOEKTOp
IOJIBECHOM, KOMIIBIOTEP CTALIMOHAPHBIN - MOHOOJIOK);

- TIOMENICHUS JUISI CaMOCTOSTENILHOW pPa0OThI OOYYAIOIIMXCS, OCHAICHHBIE KOMIIBIOTEPHON
TEeXHUKOM, MOJKIIOYEeHHble K ceTh MHTepHeT, oOecredeHHble AOCTYIIOM K 3JIEKTPOHHOU
UH(POPMALIMOHHO-00pa30BaTeNbHOM cpeae ['oCcy1apcTBEHHOrO YHUBEPCUTETA IIPOCBELICHUS:
IepCOHAIbHbIE KOMIIBIOTEPHI C MOJKIOYEHUEM K ceTu MHTepHeT u olecrneyeHueM J0cTymna K
AJIEKTPOHHBIM OMOIMOTEKaM M B JJIEKTPOHHYIO MH(OPMAIMIOHHO-00pa30BaTEIbHYIO Cpery
VYHHUBepcHuTeTa, 10CKA;

- IIOMCEIICHUE AJId CaMOCTOSITEIBHOMN pa6OTI)I IJid MHBAJIMAOB MW JIMI C OrpaHUYCHHBIMU

BO3MOKHOCTSIMU 37J0pPOBbsl, OCHAIIEHHOE KOMIIBIOTEPHOM TEXHHUKOW, MOJIKIIOYEHHOW K CETH
WutepHer, o0ecrneyeHo JAOCTYHNOM K 3JIEKTPOHHO-00pa30BaTENIbHOW cpele YHUBEpCUTETa:
KOMILIEKT yueOHOM MeOenu, nepcoHaibHble KOMIIBIOTEPHI C MOAKIIOUEHUEM K ceTH MHTepHeT u
o0ecreyeHneM JI0CTyna K SJIEKTPOHHBIM OMOIMOTEKaM M B AJIEKTPOHHYIO HH()OPMALMOHHO-
oOpa3oBaTenbHyl0 cpeny [ocynapcTBEHHOIO yHHMBEpPCHTETa MPOCBEIICHUs, J0CKa, MPOEKTOp
TTOJIBECHOM;

- B TOM 4HcCJle, MATEePHAJbLHO-TEXHMYECKOe olecneyeHHe NMPAKTHYECKOil MOArOTOBKH IO
AUCUHUILINHE:

- TabopaTopHOE MTOMEIICHHE, OCHalleHHOe o0opyaoBaHueM (Komruiekt yueOHo#M Mebenu, 1ocKa,
NEepCOHANbHBIM KOMIbIOTEp (HOYTOYK), MarHMTHas MeIlanka, I[PUCTaBHOW CTOJN, O3KpaH
HacTeHHBbIH 1,25x1,25 (6e3 ¢ukcauuun), xapmanHbeli pH-merp, ma6-1800 IIIB-H Mlkad
BBITsDKHOM 1838x72Bx2100 kepamuka, mkad BHITSKHON O/H)


http://fgosvo.ru/
http://pravo.gov.ru/
http://www.edu.ru/

