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1. Uenn ocBOEHNS AUCLUMINHBI

[MpenonasaHve oucumnanHbl "Pursnyeckas XMMmMs HaHoMatepuanos" CTaBUT CBOEN rMaBHOM LLeNblo
pacKpbITb CMbIC/T OCHOBHbIX 3aKOHOB HAHOPAa3MepPHOro COCTOAHUSA, HAyUYUTb CTydeHTa No-HUMaTb UX
npuHUMNuanbHble BO3MOXHOCTW NPU peLleHnn KOHKPETHbIX 3a4a4y, NpeactaBisaTb BO3-MOXHOCTU U
nepcnekTUBbl MPUMEHEHNA HAHOCTPYKTYP N CBA3AHHbLIX C HUMW SBNEHUIA.

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas aucuunnnHa BkntodeHa B pasgen " 51.B.00.12 AncumnamHbl (Mogynn)" OCHOBHOM
obpaszoBartenbHoit nporpamMmbl 04.03.01 XrMusa n oTHOCKTCS K 0653aTeNbHbIM OUCLMNIINHAM.
OcBauBaetcs Ha 4 kypce, 7 CEMeCTp.

OucumnnuHa 'dunsnyeckas XMMns HaHoMaTepmanoB'oTHOCMTCS K BapuaTMBHOW YacTu 6noka
OMCLMNANH y4eBHOro nnaHa noarotoBkun 6akanaspoB No HanpasneHnto 'XuMns' no Npocounio
'‘dusnyeckas xummus'. HaHoHayka, paccMmarpmeaemMas Kak COBOKYMHOCTb 3HAHUI O
doyHOaMeHTaNbHbIX CBOMCTBAX BelecTsa B HAHOPA3MEepPHOM COCTOSHUN, ABNAETCS
MEXANCLMNINHAPHON 06-nacTbto. MeXanCUMnIMHAPHbIA 1 MHTErPALMOHHBIA XapakTep ANCLUMANHDI
npeanonaraet, 4TO 414 ee YCNewHoro 0OCBOEHNS CTyAEHT OONMXEeH 3HaTb (oyHAaMeHTallbHble OCHOBbI
mMaremartuku, pusnkn, XmuMmu (HeopraHmyeckas, opraHmyeckas, gomsnyeckas, aHannuTnyeckas).
OcBoeHMe fOaHHON ANCUMNAVHBI He06X0AMMO ANS MOCNEAYIOWEro N3yHeHNs ANCLUMANH
'dyHKUMOHaNbHBIE MaTepUanbl 1 TEXHONOrUK 1x nonydeHus', 'CoBpeMeHHble Npobnembl katannaa' u

ap.

3. KomneTteHuumn obyuarowerocsi, popmMupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEHUNN:

Pacwucposka

LLincpp komnereHumu npuobpeTaemMon KOMMNeTeHL MU
OK-6 cnocobHoCTbO paboTaTtb B KOMNEKTMBE, TONEPAHTHO
(0blWeKyNbTypHbIE BOCMPUHUMATb coLManbHble, 3THUYECKNE, KOHGDECCMOHAbHbIE
KOMMneTeHuunn) N KyNbTypHbIE Pasnmyns
OK-7
(0bLweKynbTypHbIE CMOCOBHOCTBIO K CaMoopraHmnaaumm n camoobpasoBaHumto
KOMneTeHuunn)
OrlnK-1 CMOCOBHOCTBIO MCMOIb30BaTb MONMYyYEHHbIE 3HAHWS
(npodbeccmoHanbHble TEOPETUYECKMX OCHOB (PYHOAMEHTANIbHbIX Pa3aenoB XMMUN nNpu
KoMneTeHuunn) peweHnn NPogoeccrnoHanbHbIX 3a4ay
Or1K-3 CMOCOBHOCTBIO MCMOJIb30BaTb OCHOBHbIE 3aKOHbI
(npodhbeccmoHanbHble €CTECTBEHHOHAYYHbIX OAUCUMMINH B NPOMPECCUOHANBbHOW
KOMMeTeHuunn) NeATeNbHOCTU
MK-3
(NMpodpeccmoHanbHble BNageHWeM CUCTEMON PyHOAMEHTaNIbHbIX XMMUYECKUX MOHATUIA
KOMMeTeHuun)

B pe3ynbtaTe 0CBOEHUS OUCUUMANHBI CTYOEHT:
1. DONXEH 3HaThb:
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Mporpamma ancumnnuuHbl "dusxummsa HaHomatepuanos"; 04.03.01 Xumus; npodeccop, A.H. (npodeccop) BepewarvHa A.A.

3HaTb knaccudpmkaumo 1 crnocobbl MOy4EHNS HAHOKACTEPOB 1 HAHOCTPYKTYP, UX CTPYKTYPY W
CBOICTBA; oU3NYECKME METOLbI NCCEA0BAHNS HAHOCTPYKTYP; CYLWHOCTb pa3MepHbIX 3PPEKTOB B
HaHOXUMUW; CTPOEHNE N NPeBpPaLLEHe NOBEPXHOCTM NOoL AeCTBMEM aacopbunn n katannsa;
TEPMOANHAMMKY MOBEPXHOCTM U MOBEPXHOCTHbIE SIBIEHNS.

2. DONIXEH yMeTb:

YMeTb CaMOCTOATENBHO BblbMpaTth METOAbI UCCNENOBAHMNSA HAHOOOHEKTOB; OPUEHTMPOBATLCS B
COBPEMEHHOI NMTepaType No hU3NYECKON XMMUN HAHOKNACTEPOB, HAHOCTPYKTYP U
HaHoMaTepunanos.

3. OONXEeH BnageTb:
Bnapetb ocHOBaMu Teopumn oyHOaMeHTaNnbHbIX Pa3aenos XMMAUN.,

3HaTb knaccudpmkaumo 1 crnocobbl NOy4EHMs HAHOKIACTEPOB Y HAHOCTPYKTYP, UX CTPYKTYPY W
CBOICTBA; oU3NYECKME METOLbI UCCNEA0BAHNS HAHOCTPYKTYP; CYWHOCTb pa3MepHbIX 3PEKTOB B
HaHOXUMUW; CTPOEHNE N NPeBpPaLLEHe NOBEPXHOCTM NoL AeCTBeM aacopbunn 1 katannsa;
TEPMOANHAMMKY MOBEPXHOCTM U MOBEPXHOCTHbIE SIBIEHNS.

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpyooeMKOoCTb AMCLMMANHBI COCTABASET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yyaca(oB).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMINHBI 3a4€T B 7 CEMeCTpe.

CyMMapHo no AmcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs OOMnycKa K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeynoBNeTBOPUTENbHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunnmHe/ MOaynto
TemaTtnyeckun nnaH gUcCUUNIUHbI/MOAYNS

Buabl n yachbl
Pasgen ayauTopHOM paborThbl,
Hepnens WX TPy A0EMKOCTb Tekywue copmbl
N ‘D'"Kn":')";lr;ﬂ;“b'/ Cemectp cemecTtpa (B yacax) KOHTpOnsi
Nex ImI'IpaxmqecmeJ1a60parop|-u>|e
u 3aHATUSA pabortbl

Tema 1. OcHOBHble

MOHATUA N TEPMUHbI
1. HaHOHayKu n 7 1 2 0 0

HaHOXUMUW.

Tema 2.

Knaccugomkaums n
2. crnocobbl NoNy4YeHns / 1 2 0 0

HaHOOOHLEKTOB.

Tema 3. MeToqbl
3. [uccnepnosaHns 7 2 4 0 0

HaHOOOBEKTOB.
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTpa

Bugbl n yachbl
ayauTopHOM paborThbl,
MX TPYAO0EMKOCTb
(B wacax)

Nekuunn

MpakTnyeckue
3aHATUA

NabopaTopHbie
paborbl

Tekywiue coopmbl
KOHTpoOns

Tema 4.
[MoBEPXHOCTHbIE
SBNEHUS 1 KaTanms.

0

0

Tema 5.

. |TepmoamnHamunka

NOBEPXHOCTMW.

Tema 6. KnactepHble
MOLenn N pasMmepHble

3o PeKThI.

Tema 7. TeopeTnyeckue
MeTo bl NCCnenoBaHns
HaHOCTPYKTYpP

KOHTPO/NbHas
paboTta

Tema 8. MonekynsipHble
nUraHgHble n
6e3nuraHoHble
Knactepbl

Tema 9. YrnepogHbie
HaHOCTPYKTYpbI.
dynnepeHsbl. ['padeH

8,9

10.

Tema 10. Knactepbl
WNHEPTHbIX rasos n
MasblX MOnekyn

10

11.

Tema 11. KnactepHble
peakumm

10

12.

Tema 12. KonnongHble
KnacTepbl 1
HaAHOCTPYKTYpbI

11

13.

Tema 13. dynnepunTbl n
yrneponHble
HaHOTPYy6KM

12,13

14.

Tema 14.
TBepooTenbHble
HaHoKnacTepbl n
HaHOCTPYKTYpbI

14

15.

Tema 15. MaTpuyHbie n
cynpamonekynspHble
HaHoknacTepbl U
HaAHOCTPYKTYpbI.
Buonornyeckne
HaHOOOBEKThI

15,16,17

16.

Tema 16. Bonpochbl
6e3onacHoOCTU
HaHOTEeXHOoNornm

18

KOHTPO/NbHas
paboTta

Tema . NItorosas
doopma KOHTpoOns

3a4et

NTtoro

42

4.2 CopepxaHvue oUCLUNMUHbI
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Mporpamma ancumnnuuHbl "dusxummsa HaHomatepuanos"; 04.03.01 Xumus; npodeccop, A.H. (npodeccop) BepewarvHa A.A.

Tema 1. OCHOBHbI€ NOHATUA U TEPMUHbI HAHOHAYKU N HAHOXUMUMN.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

|/|CTOpI/I9I M npeannocblyikn BO3BHNKHOBEHUA, 3TaAMbl pa3BUTUA. OCHOBHbIE NOHATUSA 1 TePMUHbI
HAaHOHAYKN N HAHOXUMUW.

Tema 2. Knaccudpukaums n cnocobbl NonyyeHUsi HAHOO6bEKTOB.
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

Knaccngomkaumsa HaHO0ObEKTOB: HAHOKNACTEPbI, HAHOYACTULLbI, HAHOCTPYKTYPbl. CNoco-6bl
nony4yeHms HaHOo0ObeKTOB. MonekynsipHble knacTepbl MeTannoB. a3oBble 6e3nuraHoHblE KNacTepbl,
MCTOYHMKM NONYYEHNs 1 OeTekTnpoBaHme knactepos. KonnongHble knactepbl. TBepaoTeNbHbIE
HaHOKNacTepbl U HAHOCTPYKTYpbl. MaTpuyHble HaHoKnacTepbl. CynpaMmoneky-nsipHble
HaHOCTPYKTypbl. KnactepHble kpuctanibl 1 coynneputbl. KoMnakTpoBaHHblE HAHOCU-CTEMBI U
HaHOKOMMO3WTbl. TOHKME HAHOCTPYKTYPUPOBAHHBLIE MAEHKU. YINEPOaHblE HAHOTPYO-KN.

Tema 3. MeToaobl UCcCnenoBaHMA HAHOOOBHEKTOB.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

JdundppakumnoHHble MeToabl: Audpakumsa sanekTpo-HOB, peHTreHorpadous. [loneeble MeToabl: Nonesas
9NEeKTPOHHAsA 1 Noneeas MOHHas MUKPOCKO-Nna. CkaHupylowas 30HA0Bas MUKPOCKOMNNS:
CKaHupyowas TyHHenbHas, aTOMHO-CMN0Bas U MarHUTHO-CUNoBas Mukpockonus. MNMpoceevnsarowas
9NEKTPOHHASA MUKPOCKOMUS. DNEKTPOHHAS CNEKTPOCKOMNNSA: PEHTFEHOBCKAs (POTO3NEKTPOHHAs, YD
9NEeKTPOHHAsA 1 anekTpoHHas Oxe-cnekTpockonus. OnTnyeckas n konebaTtenbHas CneKTPOCKONuS.
MeccbayapoBckas cnekTpockonusl. PagnocnekTpockonms: SOepHbIA MarHUTHbIA PE30HAHC,
9NIEKTPOHHbIN NapamMarHnTHbIA pe3oHaHC, MUKPOBOIHOBAS CNEKTPOCKOMUS.

Tema 4. NoBepXHOCTHbIE ABNEHUS U KaTanus.
NeKuMoHHoe 3aHsiTne (4 4yaca(os)):

MoBepxHOCTb TBEPAbIX TeN. [TOBEPXHOCTHbIE ABNEHNS. ATOMHbIE 1 MONEKYNSPHbIE opbuTanu.
MoBEPXHOCTb MOHOKPUCTANNOB, HAHOKNACTEPOB 1 NMOPUCTLIX COPOEHTOB. MpUMECHbIE aTOMbI.
MoBEepPXHOCTb METANNOB M OKCUA0B METANOB, 3NIEKTPOHHBIE U MAarHUTHbIE CBOMCTBA.
MoBEpPXHOCTHbIE LEHTPbI KUCNOTHOIO 1 OCHOBHOTO TuMa. SBneHne agcopbummn, npuMepbl
agcopbuun. Katanna. Tunbl KaTannTUYeckmx NpespalleHuii.

Tema 5. TepMmoamHaMmuka NOBEepPXHOCTHU.
neKuMnoHHoe 3aHsiThe (2 yaca(os)):

Xumunuyecknii noteHuman. CeoboaHas aHeprusi Fmbbca n ceobonHas aHeprus enbmronbLa.
TepMoamHaMuka noBepPxXHOCTY U MOBEPXHOCTEW pasaena. TepMoamHamMmka KpYBOIUHEAHON
noBepxHocTW. CTPyKTypa NOBEPXHOCTU U MeXasHbIX rpa-HuL. Hykneaums n poct HaHOKNacTepoB
B HAHOMOPAax BEWECTBA 1 HA OCHOBE TBEPAOTENbHbIX peakLuii.

Tema 6. KnactepHble Moaenu n pasmepHbie adopeKkTbl.
JNleKLMoHHoe 3aHsiTne (2 4yaca(os)):

Mwukpockonuyeckas mogenb. TepMoanHa-mmnyeckas momenb. KBaHTOBO-CTaTMCTYECKAS MOLENb.
KomnbtoTepHble Moaenu. dpaktanbHble Mmogenn. ObonoyeyHole Mmogenu. CTpyKTypHast MOLENb.

Tema 7. TeopeTnyeckme MetToabl UCccnenoBaHUSA HAHOCTPYKTYpP
NeKuMnoHHoe 3aHsiThe (2 yaca(os)):

MO,D,GJ'II/IpOBaHI/Ie CTPYKTYpbl CMelWaHHbIX 4YaCc-TULL METANOB. Mo,u,envlposaHme CBOWCTB COeaNHEeHNIN
BHELpPEHUA. MO,D,GJ'II/IpOBaHI/Ie CTPYKTYP-HbIX 31EMEHTOB MeTa/lJIoopraHnN4eCknx COKOHOEHCATOB.

Tema 8. MonekynsipHble nuraHgHblie N 6e3nuraHgHbie KnacTepbl
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

KﬂaCTepr MeTannoB 1 OKCMOO0B METANNOB. KﬂaCTepr LWenoYHbIX MeTaJioB n cepe6pa, AJTIOMNHUA,
pPTYTKN, NepexonHbiXx MeTan-nos. B3anmocs43b CTpOEHUA N 3NEKTPOHHbIX N MArHNTHbIX CBOWCTB.

Tema 9. YrnepogHble HaHOCTPYKTYypbl. PynnepeHsbl. MpacpeH
neKumnoHHoe 3aHsiTne (4 yaca(os)):

YrneponHble knactepbl. ®ynnepeHbl: 0TKpbITME, 06pa3o-BaHne, CTPOEHNe, CBOMCTBA.
OHposapanbHble N 9K3034panbHble doynnepeHbl. dynnepeHbl 3ame-weHuns. ['padoeH: CTpykTypa u
cBoOWcCTBA.
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Tema 10. Knactepbl MHEPTHbIX ra30B U MalbiX MONEKY
JNleKunoHHoe 3aHsitne (1 yaca(os)):

HelitpanbHble 1 NONOXMUTENbHO 3apsi-XEHHble KnacTepbl MHEPTHbIX ra3oB. CTpyKTypa knactepos
ManblX MONEKY/I.

Tema 11. KnactepHble peakuuu
neKkuunoHHoe 3aHsitne (1 yaca(os)):

Mogenb PPK. Mogens PPKM u nepexogHoe coctosHne. Mooenb ¢pa3zoBoro NnpocTpaHcTsa.
Peakumun pekombrHaumm, obMeHa, NpUcoeanHEHMS.

Tema 12. KonnoupgHble knactepbl U HAHOCTPYKTYPbl
JIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

dopmMupoBaHue KONNOUAHbIX HAHOCTPYK-TYP: 3011, MUALLENNbI, MUKPO3aMynbeun. OpraHusauns un
caMoopraHusaumns KonnounaHbix CTpyk-Typ. OnTuyeckme 1 3NeKTPOHHbIe CBOMCTBA KOMMOWAHbIX
KnacTepos.

Tema 13. dynneputbl n yrnepoaHbie HAHOTPYOKMU
JNeKuMoHHoe 3aHsiTne (4 4yaca(os)):

dynnepuTbl - OpraHN30BaHHbIE CTPYKTYPbl HA OCHOBE dhynnepeHoB. CTpykKTypa B TBEPAOM TeNe U
XNOKOWN cpase. YrneponHble HAHOTPYOKU: CTPyKTypa, nonydyeHne. OQHO- U MHOFOCONHbIE TPYOKMW.
ONEeKTPOHHbIE CBOMCTBA (3NEKTPONPOBOAMMOCTb, NONEeBas ANEKTPOHHAA SMUCCUS) N NPUMEHEHME.
Tema 14. TeeppoTenbHble HaHOKACcTepPbl U HAHOCTPYKTYPbI

neKuMnoHHoe 3aHsiThe (2 yaca(os)):

Cnocobbl MONy4YeHNs HAHOKNACTE-POB U HAHOCTPYKTYP: TBEPAOTENbHbBIE XMMNYECKNE peakLmm,
MEeXaHOXUMNYeCKne peakumnm, yaoapHO-BONHOBOM CUHTE3, HAHOCTPYKTYPUPOBaHUe nog AeACTBMEM
LaBeHUs. KpUCTann3aums aMopdHbIX CTPYKTYpP, KoMnakTupoBaHue. CTPyKTypHble 0COBEHHOCTH:

nedeKkTbl N HanpsaXeHus, gasoBble Npexonbl. MexaHunyeckne n TennoBblie CBONCTBA. TOHKME
nneHKun.

Tema 15. MatpuuHbie u cynpamoneKkynsipHble HaHoOK/IacTepbl U HAHOCTPYKTYPbI.
Buonoruyeckne HaHOOOGBLEKTHI

JNeKuMoHHoe 3aHsitne (6 4yaca(os)):

MaTpuyHble 1 cynpaMonekynsipHble HAHOKNacTepbl U HAHOCTPYKTYPbI. OPraHNYeCcKne BELEeCTBa Kak
Matpuua 45 HaHOKacTEPOB METANNIOB U OKCMO0B MeTannoB. MakpoMonekynsp-Hbole 1
CynpamoneKynsipHble HAHOCTPYKTYpPbl. Bruonornyeckme HaHOOHBEKTLI: HYKNENHOBbLIE KMCNOThI,
6enkoBble HaHOYaCTMLbI, MONMNENTUabI; CTPOEHME U CBOCTBA. Brononnmepsi.

Tema 16. Bonpocbl 6e30nacHOCTM HAHOTEXHONOIMMN
NeKuMnoHHoe 3aHsiThe (2 yaca(os)):

B03MOXHOCTW 1 NepcnekTUBbl PasBUTUS U MPUMEHEHNS HAHOHAYKN 1 HAHOTEXHONOrunii. Bonpocsl
6e30MacHOCTN HAHOTEXHONOINIA.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSATe/IbHOM paboTbl AUCLMMIUHBI (MOLYNSA)

Buabi
N Pasnen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;ﬂ%ﬁ:;ﬁ?:;ﬁﬂg;
AducumnnuHel pcemecrpa paborthbl (B yacax) a60Tbi
CTYL,EHTOB P
Tema 7. TeopeTtunyeckme NnoaroToBka K
- |METOAbI McCnenoBaHus v 6 KOHTPONbHOW 15 KOHTpONbHas
" [HAHOCTPYKTYpP paboTe no paboTta
pasgenam 1-7
noaroToBka K
Tema 16. Bornipochl N
KOHTPOSbHOM KOHTPON
16./6e30nacHoOCTY 7 18 OHTPONBHO 15 OHTPONBHAS
HAHOTEXHONIOT NI pabore no pabora
pasgenam 8-16
NTtoro 30
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5. O6pazoBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUeHus

Mpwn n3yyeHnm gucumnnuHel "drnsnyeckas xMMus HaHoMaTepuanos" npenycMaTpmeaeTcs pasbop
KOHKPETHbIX CUTYyaLMil, OCHOBAHHbIX Ha NPakTUYeCKUX NnpmuMepax; NCNosib30BaHNE KOMMNbIOTEPHbIX
npes3eHTauny nekuun.

6. OLuEeHOUHble CPeACTBa AJ1sl TEKYLLLEr0o KOHTPO/S yCreBaeMOCTH, MPOMEeXYTOUYHOM
aTTecTauum No UToram OCBOEHUS OUCLUNNIMHDBI M yYyeOHo-MeTooMUYeckoe obecneyeHune
CaMOCTOsITe/IbHOW paboThl CTYAEHTOB

Tema 1. OCHOBHbIe MOHATUA U TEPMUHbI HAHOHAYKU N HAHOXUMUMN.
Tema 2. Knaccudpukaumsa n cnocobbl NonyyeHUs HAHOO6bEKTOB.
Tema 3. MeTonbl uccnenoBaHUs HAHOOOHEKTOB.

Tema 4. NNoBepXHOCTHbIE SIBIEHUS U KaTanus.

Tema 5. TepmoavHaMmnka NOBEPXHOCTW.

Tema 6. KnactepHble Moaenu u pasmepHbie adocpeKkTbl.

Tema 7. TeopeTnyeckme MetToabl UCCnegoBaHUA HAHOCTPYKTYP
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

Bonpochkl k koHTponbHOM paboTte 1 Knaccndmkaums HaHOO6bEKTOB: HAHOKNACTEPbI, HAHOYACTULLbI,
HaHOCTPYKTypbl. Tunbl knactepos. MeToabl nccnenoBaHns HAHOOO6bEKTOB. MpakLMOHHbIE
MeToabl. CKkaHupyowas MUKPOCKoONus. DNeKTPOHHas cnekTpockonus. NoBepxHOCTb TBEPAbIX TEN.
SlBneHne apcopbunn, npumepsbl agcopbunn. KnactepHble MoAeny u pasmepHble 3GeKThI.
TeopeTnyeckune MeTonbl MccnenoBaHns. MogennpoBaHme HaHOPa3MEPHbIX CTPYKTYP.

Tema 8. MonekynsipHble nuraHgHblie n 6e3nuraHgHbie KnacTtepbl
Tema 9. YrnepogHble HaHOCTPYKTYypbl. PynnepeHsbl. 'pacpeH
Tema 10. Knactepbl UHEPTHbIX ra30B U MasbiX MOJEKY/

Tema 11. KnactepHble peakuuu

Tema 12. KonnongHble Knactepbl U HAHOCTPYKTYpbI

Tema 13. dynneputbl n yrnepoaHbie HAHOTPYOKMU

Tema 14. TeepaoTenbHble HAHOKAcTepbl U HAHOCTPYKTYPbI

Tema 15. MatpuuHbie u cynpamoneKkynsipHble HaHOK/IacTepbl U HAHOCTPYKTYPbI.
Buonoruyeckne HaHOOOGBHEKTHI

Tema 16. Bonpocbl 6e30nacHOCTM HAHOTEXHONOrMMn
KOHTponbHas paboTta , NpUMepPHbIE BOMPOCHI:

Bonpocbl kK KOHTpOnbHOM paboTe 2 Tunbl yrnepoaHbix HAHOCTPYKTYP. Knactepbl MHEPTHbIX FA30B U
Manbix Monekyn. KnactepHble peakunm n mogenv. KonnovaHble Knactepbl U HAHOCTPYKTYPbI.
dynnepuThbl 1 yrnepoaHble HAHOTPYOKN.. TBEPLOTENbHbIE HAHOKNACTEPbI U HAHOCTPYKTYPbI.
Cnocobbl nony4yeHusi, CTpyKTypHble 0COBEHHOCTH, CBOCTBA. MaTpuyHble 1 CynpamMonekynsipHble
HaHOKNacTepbl U HAHOCTPYKTYpbl. Bronornyeckne HAaHOOHBEKTHI.

Tema . UToroBasi oopma KOHTpOnS

[MprnMepHbIe BONPOCHI K 3a4eTy:
Bonpochl k 3a4erTy:

1. VicTopuns 1 npeanochbinku BO3HUKHOBEHMS!, 3Tarbl pa3BUTUS HAHOHAYKM U HAHOTEXHOMOMUN.
2. Knaccngoukaums HAaHOO6BEKTOB: HAHOKNACTEPbI, HAHOYACTULLbI, HAHOCTPYKTYPbI.

3. Tunbl HaHokNacTepoB. VICTOYHUKYM MONYYEHUs N 0EeTEKTUPOBAHNE HAHOKNIACTEPOB.

4. OnpakLMOHHbIE METOAbI MCCNEN0BaHNS HAHOCTPYKTYP.

5. Mukpockonuyeckune MeTobl UCCNeaoBaHNs HAHOCTPYKTYP.

6. CnekTpanbHble METOLbI MCCNIeA0BaHNS HAHOCTPYKTYP.
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7. lNoBepxHOCTb TBEpAbIX TeN. [TOBEPXHOCTHbIE ABNEHUS.

8. [oBEPXHOCTb MOHOKPUCTANNOB, HAHOKNACTEPOB N MOPUCTLIX COPOEHTOB.
9. Tuvnbl KATANUTUYECKUX MPEBPALLEHUA HAHOCTPYKTYP.

10. TepmoanHamMunka NnoBepPxXHOCTM 1 NOBEPXHOCTEN pasaena.

11. KnactepHble mogenw.

12. MogenupoBaHue CTPYKTYpbl HAHOKNACTEPOB.

13. MonekynsapHble knactepbl. B3anMocBsi3b CTPOEHUS N SNEKTPOHHbBIX M MarHUTHbIX CBOWCTB.
14. YrnepogHble knactepbl. @ynnepeHsbl, rpadgeH.

15. KnacTepbl Manbix MONEKy”.

16. KnactepHble peakumn. Mogenu PPK n PPKM.

17. KonnongHble HAHOCTPYKTYpPbI: 3011, MULLENNbI, MUKPO3MYNIbCUN.

18. ®ynnepwutbl. YrnepoaHble HAHOTPYOKN, CTPOEHNE U CBOMCTBA.

19. Cnocobbl NONy4YEHNS HAHOKNACTEPOB U HAHOCTPYKTYP.

20. MaTpuyHble 1 cynpamonekynsapHble HaHOKNacTepbl U HAHOCTPYKTYPHI.
21. Buonornyeckne HaHOOO6BEKTLI. Buononumeps..

22. Bonpocbl 6e30nacHOCT HAHOTEXHONOIUIA.

CamocTosaTenbHas paboTta CTyLeHTOB BKOYAET CaMOCTOSATENIbHOE OCBOEHNE MaTepuanos
OVCUMNMVHDBI, NOAFOTOBKY K KOHTPONbHOM paboTe u K 3a4eTy.

7.1. OcHOBHas nuTeparypa:

1. lonosuH K0.N. OCHOBbI HAHOTEXHONOMMIA. [DNEKTPOHHbIN pecypc]. - M.: MawunHocTpoeHme, 2012. -
656 c.

Pexwum poctyna:http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=5793

2. N'yces A.N. HaHomaTepuanbl, HAHOCTPYKTYpPbl, HAHOTEXHONOMMW. [DNEKTPOHHbIV pecypc]. - 2-e
nag., ucnp. - M.: duamatnut, 2009. - 416 c.

Pexwum goctyna:http://e.lanbook.com/books/element.php?pli_cid=25&pl1_id=2173

3. Pambugm H.I"., BepésknH A.B. drsnyeckume n xmMm4yeckne 0CHOBbl HAHOTEXHOMOTUIA.
[OnekTpoHHbI pecypc]. - M.: duamatnut, 2009. - 456 c.

Pexwum goctyna:http://e.lanbook.com/books/element.php?pli_cid=25&pl1_id=2291

7.2. lononHuTenbHasa nuteparypa:

1. Cy3panes W.I. Pn3nko-xmmMnsa HaAHOKNACTEPOB, HAHOCTPYKTYP U HaHoMaTepmanos. M.: KHUXHbI
nom 'TIMBPOKOM', 2013.

2. Ceprees I.b. HaHoxumns. M.: KHuxHbid [lom YHusepcutert, 2009.

3. CroiikoB V.., EBTiormH IM.A. OCHOBbI HAHOTEXHONOTMM U HaHOXMMUK: y4ebHoe nocobue. KasaHb:
M3patenbctBo KasaHckoro ([pusonxckoro) peaepanbHoro yHmsepcuteTta. - 2010. - 237 c.

4. Nyn, Y. HaHoTexHonornn: yuebHoe nocobue ons CTyaeHTOB: Nepesoq ¢ aHrnumiickoro / Y. Myn, ®.
OyaHc; Mep. noa pea. HO. U. NonosnHa. N3paHue 3-e, ncnpasneHHoe 1 nononHeHHoe. Mocksa:
TexHocdepa, 2007. - 376 c.

5. Myn Y. HaHoTexHonorun: yuebHoe nocobve ons CTyAeHTOB: NepeBo ¢ aHrnuinckoro / Y. Myn, .
OyaHc; Mep. nop pen. tO. . TonosnHa; Don. B. B. JlyunHuHa. N3pnaHne 2-e, nononHeHHoe. -
Mocksa: TexHocpepa, 2006. - 336 c.

6. EpemnH, B.B. OcHoBbI comaunyeckor xummnn. Teopust: B 2 HacTsx [DNeKTPOoHHbI pecypc] : y4ebHoe

nocobve / B.B. EpemuH, C.W. Kapros, N.A. YcneHckas. ? 9nekTpoH. faH. ? M. : 'JlabopaTopus
3HaHwuii' (paHee 'BMIHOM. NTabopatopusi 3HaHwuiA'), 2013. ? 590 c.

Pexwum poctyna: http://e.lanbook.com/books/element.php?pl1_id=66369
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7.3. UHTEepHeT-pecypcChl:

ACS Nano - http://pubs.acs.org/journal/ancac3
http://thesaurus.rusnano.com - http://thesaurus.rusnano.com
http://www.rusnano.com - http://www.rusnano.com

Nature Nanotechnology Journal - http://www.nature.com/nnano/index.html
United Nations Environment Program - http://www.unep.org

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHune gncumniuHbl "Pmnsaxummnsa HaHomatepmanos" npegnonaraeT UCNONb30BaHNEe Cneayowero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €NHOWN CUCTEMON YyNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboin Buaeo n ayamno
NHdpopMauunu, NoyYeHNs 1 nepenadn 3MeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMieKTaums
MyNbTUMEONAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
NPOEKLMOHHOr0 3KpaHa, akyCTUYeCKO CUCTEMBI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaasaTtens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHasbHbI KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHueM, MHTEPAENChHI
noakntoyerms: USB,audio, HDMI. MiHTepakTMBHas TpmbyHa npenoaaBaTtens sBnsieTcs KNo4eBbiM
3N1EMEHTOM yrpaBNeHns, 06 beANHSIOWNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenoaaeatens MMeEET BO3MOXHOCTb NIErKo
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, HTO MO3BONSIET MPOBOANTL NEKLMM, MPaKTUYEeCKue
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHPEPEHUMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ONSt HAX CPOPME C NMPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeACTB 00y4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeguinHas ayautopus Takxke oCHaleHa WupoKOrnonoCHbIM
LOCTYNOM B CeTb MHTEepHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYHOWEE
NVLEH3MOHHOE NporpaMmMHoe obecneyeHue.

nepCOHaﬂbeIVI KOMMbIOTEP N NMPOEKTOP A/ AEMOHCTpaUnn MNNoCTpaTtuBHOro Matepuasna rno BCem
pasnenam gucunninHbl U KOMMNbOTEPHDbIX CI/IMy}'IﬂLI,I/IVI.

Mporpamma coctaeneHa B cootBeTcTBum ¢ TpeboBaHnsmmn ®rOC BINO n yyebHbIM nnaHoM no
HanpasneHnio 04.03.01 "Xumuns" n npodomnio noarotoskn dusaunyeckas Xmmms .
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