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Mporpammy ancumnnnHbl paspaboTan(a)(n) npodpeccop, O.H. (npodeccop) BepelwarnHa S.A.
Kadhenpa gousnyeckoin xummn Xmmmyeckuin MHCTUTYT M. A.M. bytneposa ,
Jana.Vereschagina@kpfu.ru

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

JNaHHas yyebHas oncumnnnHa BkodeHa B pasgen " C3.B.2 MNMpodeccrmoHanbHblin" 0CHOBHOM
obpasosaTtenbHol nporpammbl 020201.65 PyHOaMeHTanbHas U NPUKNagHas XMMUs 1 OTHOCUTCS K
BapuatmneHol Yyactn. OceamBaeTcs Ha 4 Kypce, 7 CeEMeCTp.

OducumnnuHa "duamnyeckas XxmuMma HaHoMaTepranos" OTHOCUTCS K BapUaTUBHOW 4acTu
npodpeccroHanbHoro umkna C.3 gnsa npoduns "dusnyeckas xummnsa". HaHoHayka, paccmaTtpusaemas
Kak COBOKYMHOCTb 3HaHUIM 0 PyHOAMEHTaNIbHbIX CBOMCTBAX BELECTBa B HAHOPa3MEPHOM COCTOSIHUN,
SABNSAETCS MEXAUCUMNINHAPHOK 06-nacTbio. MexXamcumnanHapHbiid U MHTErpaunoHHbIA XapakTep
ONCUMNNWHBI NpednonaraeTt, 4To AN ee YCNewHoro OCBOEHUS CTyAeHT OOMXKEH 3HaTb
doyHOaMeHTanbHble OCHOBbI MaTeEMaTUKK, OU3NKK, XMMUKN (HEOPraHn4yeckas, opraHmyeckas,
pusnyeckas, aHanmtnyeckas). OCBoeH1e faHHOW AMCLMMINHBI HEOOX0AMMO ANS NOCNeayLWwero
N3y4eHns UCUMNAnH "®yHKUMOHaNbHbIE MaTtepuanbl 1 TEXHONOrMn nux nonyveHns", "CoBpeMeHHbIe
npobnembl katanmaa" n ap.

3. KomneteHuuu obyyarowierocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytoWwme KOMNeTEeHUNN:

PacwmcpoBka
LLincpp komneteHumu npuobpeTaeMor KOMNeTeHLUN

MMK-6 o o

BN T HaBblkaMu Tbl H BPEMEHHOM y4ebHO-Hay4HOM
(MpOCPECcCHOHANEHbIS anigeZT aen 3r| (F))sggeHI/IVIaXcI:/Ic:/IM%eeC?(MXOSKC):/HZGMEeI-?F%BO
KOMMeTeHuunn) patype npu np P
MK-7 MMeeT onbIT PpaboTbl HA CePUIAHON annapaTtype, NPUMEHSIEMOI B
(MpogpeceuoHansHole aHaHMquecfmx n C*JI/I3VIKOB(VIMI/I'-IeCKI/IX mpcc%gubBSme
KOMreTeHuunn)
K-8 BnageeTt Metonamm permctpaunm n obpaboTtkm pe3ynbtaTtoB
(MpocbeccuoHanbHele XUMUYECKN 3KCne I/I‘l?lleHTOBp ' i
KOMMeTeHuunn) P

B peaynbtate 0CBOEHWS ONCUMMNINHBI CTYAEHT:
1. DONXeH 3HaTb:

3HaTb knaccudprkaumo 1 crnocobbl NOy4EeHMs HAHOKTACTEPOB 1 HAHOCTPYKTYP, UX CTPYKTYPY W
CBOICTBA; oU3NYECKME METOLbI UCCNEA0BAHUS HAHOCTPYKTYP; CYLWHOCTb pa3MepHbIX 3PEKTOB B
HaHOXUMUW; CTPOEHNE N NPeBpPaLLEHe NOBEPXHOCTM Noa AeCTBEeM aacopbumnn n katannsa;
TEPMOANHAMMKY MOBEPXHOCTM U MOBEPXHOCTHbIE SIBNEHNS.

2. IONXEH yMeTb:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 736017 5AE
il YHH

Crtpannua 3 us 11. — o

o
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YMeTb caMOCTOATENbHO BblbMpaTth METOAbI UCCNenoBaHMS HAHOOOHEKTOB; OPUEHTMPOBATLCS B
COBPEMEHHOI NMTepaTtype Nno YU3NYECKON XMMUN HAHOKNACTEPOB, HAHOCTPYKTYP U
HaHoMaTepunanos.

3. NONXeH BnameTb:
Bnagetb ocHoBaMuM Teopun coyHOamMeHTasbHbIX Pa3nenoB XMMUK.
4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

3HaTb knaccudrkaumo 1 cnocobbl NOMy4EHNS HAHOKNACTEPOB Y HAHOCTPYKTYP, UX CTPYKTYPY W
CBOICTBA; (oU3NYECKME METOObI NCCNEA0BAHNS HAHOCTPYKTYP; CYLWHOCTb pa3MepHbIX 3COPEKTOB B
HaHOXUMUW; CTPOEHNE N NPEBpPALLEHE NOBEPXHOCTM NOL AEeACTBMEM aacopbuunn n katannsa;
TEPMOANHAMMKY MOBEPXHOCTM U MOBEPXHOCTHbBIE SABNEHNS.

4. CTpyKkTypa 1 cogepxaHve AUCLUNMUHBI MOAyns
Obwas TpyA0EMKOCTb AUCLMIIIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopMa NPOMEXYTOYHOr0 KOHTPONS AUCUUNANHBI 3a4€eT B 7 CEMECTpeE.

CyMMapHo no aucumnanHe MoxHo nony4ntb 100 6anno., 13 HMX Tekywas pabota oueHusaetcs B 50
6annos, utorosasi dopma KoHTpons - B 50 6annos. MMH1MManbHoe KONMYecTBO ANs Aonycka K 3a4eTy
28 b6annos.

86 6annos n bonee - "oTANYHO" (OTN.);

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

55-70 6annos - "ynoBneTBOpuUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENLHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCLMNIMHE/ MOAYIO
TeMmaTnyeckum nnaH oUCUUNAUHbI/MOAYNA

Buabl n yachbl
Paszen ay,oMTOpHOM paboThbl,
Henens MX TPy A0eMKOCTb Tekywime coopmMbl
N ‘D'"Kn":')'g;';v;l”b'/ Cemectp cemecTtpa (B wacax) KOHTpoOnsi
Nekumu MpakTuyeckuelllabopatopHbie
3aHATUA pa601b|
Tema 1. OcHoBHble
NMOHATUSA N TEPMUHbI
1 HaHOHayKun w / 1 2 0 0
HaHOXUMUW.
Tema 2.
Knaccundpukaums n
2. 7 1
crnocobbl Nony4yeHus 2 0 0
HaHOOOHLEKTOB.
Tema 3. MeToqbl
3. [nccnepoBaHus 7 2 4 0 0
HaHOOOBHEKTOB.
Tema 4.
4. [loBEpPXHOCTHbIE 7 3 4 0 0
SIBMIEHUS N KaTanus.
Tema 5.
5. |[TepmoonHamuka 7 4 2 0 0
NOBEPXHOCTU.
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Bugbl n yachbl
Pasgen ayauTopHOM paborThbl,
Henens MX TPy AO0EMKOCTb Tekywume dopmbl
N ‘D'"Kn":')v;l"lv;“b'/ Cemectp cemecTtpa (B yacax) KOHTpoOns
y Nek ImI'Ipal('rw-lecmeJ1a60pa1'opH|>|e
u 3aHATUA pa601b|
Tema 6. KnactepHble
6. [MOOenu n pa3mepHble 7 5 2 0 0
3o PeKThI.
Tema 7. TeopeTnyeckue
- [MeTonbl nccnenosaHNs v 6 5 0 0 Kggggganasl
" |[HAHOCTPYKTYpP P
Tema 8. MonekynsipHble
nuraHgHble n
8. 6esnuraHgHble / / 2 0 0
Knacrtepbl
Tema 9. YrnepogHbie
9. |[HAHOCTPYKTYypHbI. 7 8,9 4 0 0
dynnepeHsbl. ['padeH
Tema 10. Knactepbl
10.|MHEepTHbIX ra3os u 7 10 1 0 0
ManblX MONEKyn
Tema 11. KnactepHble
11. peaKLmm 7 10 1 0 0
Tema 12. KonnongHble
12.|knactepbl 1 7 11 2 0 0
HaHOCTPYKTYpbI
Tema 13. dynnepunTbl n
13.|yrnepoaHble 7 12,13 4 0 0
HaHOTPYy6KK
Tema 14.
TBepooTenbHble
14. HaHokKnacTepbl 1 / 14 2 0 0
HaHOCTPYKTYpbI
Tema 15. MaTpuyHbie n
cynpamoneKkynspHbole
HaHoknacTepb! u
15'HaHOCprKTypr. 7 |15,16,17| 6 0 0
Buonornyeckne
HaHOOObEKTbI
Tema 16. Bonpochbl KoHTponbHas
16./6e30nacHoCTM 7 18 2 0 0 paboTta
HaHOTEXHONorumn
Tema . NIToroeas 3avet
doopma KOHTpOns / 0 0 0
Ntoro 42 0 0

4.2 CopepxaHvue oUCLUNMUHbBI
Tema 1. OCHOBHble NOHATUA U TEPMUHbI HAHOHAYKU U HAHOXUMUM.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

|/|CTOpI/I$I N npennocblyikn BO3BHNKHOBEHUA, 3TaNbl pa3BUTUA. OCHOBHbIE NOHATUSA 1 TePMUHbI
HAaHOHAYKN N HAHOXUMUW.

Tema 2. Knaccudpukaums n cnocobbl Nony4yeHUsi HAHOO6bEKTOB.
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NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

Knaccudpmkaumst HAHOO6bEKTOB: HAHOKNIACTEPbI, HAHOYACTMLbI, HAHOCTPYKTYPbl. CNoco-6bl
nonyyYeHns HAaHOO6bekToB. MonekynsipHble knactepbl MeTannoBs. Fa3oBble 6e3nuraHaHbIe KnacTepsl,
MCTOYHUKM NONYYEHUst N feTeKTupoBaHue knactepos. KonnonaHble knactepbl. TBepaoTenbHble
HaHoKNnacTepbl U HAHOCTPYKTYpbl. MaTpuyHble HaHoKnacTepbl. Cynpamoneky-nsipHble
HaHOCTPYKTypbl. KnactepHble kpuctanibl u dpynneputbl. KoMnakTnpoBaHHbIe HAHOCU-CTEMbI 1
HaHOKOMMO3WTbl. TOHKME HAHOCTPYKTYPUPOBAHHbIE NMNEHKW. YTNepoaHble HaHOTPYO-Ku.

Tema 3. MeToobl UCCNnepoBaHUS HAHOOOBbEKTOB.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

JdundopakumnmoHHble MeToabl: Audpakums sanekTpo-HOB, peHTreHorpadus. [loneeble MeToabl: nonesas
9NEeKTPOHHAsA 1 Noneeas MOHHas MUKPOCKO-Nna. CkaHupylowas 30HA0Bas MUKPOCKOMNNS:
CKaHupyowas TyHHenbHas, aTOMHO-CMN0Bas U MarHUTHO-CUNoBas Mukpockonus. MNMpoceeynsatowas
9NEKTPOHHASA MUKPOCKOMUS. DNEKTPOHHAs CNEKTPOCKOMNSA: PEHTFEHOBCKAs (POTO3NEKTPOHHAs, YD
9NEeKTPOHHAsA 1 anekTpoHHas Oxe-cnektpockonus. OnTnyeckas n konebaTtenbHas CNneKTPOCKONUS.
MeccbayapoBckas cnekTpockonus. PagnocnekTpockonms: SOepHbIA MarHUTHbIA PE30HAHC,
9NEKTPOHHbIN NapamMarHnTHbIA pe3oHaHC, MUKPOBOIHOBaS CNEKTPOCKOMUS.

Tema 4. NoBepXHOCTHbIE ABNEHUS W KaTanus.
JNIeKLMOHHoe 3aHsitue (4 4yaca(os)):

MoBepxHOCTb TBEPAbIX TEN. [TOBEPXHOCTHBIE ABNEHNS. ATOMHBIE 1 MONEKYNAPHbIE opbuTany.
MoBEPXHOCTb MOHOKPUCTANNOB, HAHOKNACTEPOB M NMOPUCTLIX COPOEHTOB. MpUMECHbIE aTOMbI.
MoBepPXHOCTb METANNOB MU OKCUAOB METANOB, 3NIEKTPOHHBIE U MAarHUTHbIE CBOMCTBA.
MoBEPXHOCTHbIE LEHTPbI KUCNOTHOIO 1 OCHOBHOTO TMa. SBneHne agcopbumm, npuMepbl
agcopbuun. Katanns. Tunbl KaTannTUYecknx NpeBpaLLeHuii.

Tema 5. TepmoanHaMuka NOBEpPXHOCTU.
JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

Xummnyeckmin noteHuman. CeoboaHas aHeprusi 'mbbca n ceobonHas aHeprus ["'enbmronbua.
TepmoanHamumKa NOBEPXHOCTU U NOBEPXHOCTEN pasaena. TepMoamHammnka KpUBOIMHENHOM
noBepxHocTn. CTPyKTypa NOBEPXHOCTM N MeXMasHbIX rpa-Huu. Hykneauus n pocT HaHOKNacTepoB
B HQHOMOpPax BELECTBA U HA OCHOBE TBEPAOTENbHbIX peakLuiA.

Tema 6. KnactepHbie Mmoaoenu n pasmepHble 3acpdeKTbl.
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

Mwukpockonuyeckas Mmogenb. TepMoanHa-mmnyeckas momenb. KBaHTOBO-CTATMCTUYECKAS MOLEb.
KomnbtoTepHble Moaenu. dpaktanbHble Mmogenn. ObonoyeyHole mogenu. CTpyKTypHas Mooenb.

Tema 7. TeopeTuyeckme metoabl UCcnenoBaHUA HAHOCTPYKTYP
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

MO,D,GJ'IVIpOBaHI/Ie CTPYKTYpbl CMelWaHHbIX 4YaCc-TULL METANOB. MO,EI,eﬂVIpOBaHVIe CBOWCTB COeQNHEHNIN
BHELPEHUA. MO,D,GJ'IVIpOBaHI/Ie CTPYKTYP-HbIX 31EMEHTOB MeTalJioopraHM4eCknx COKOHOEHCATOB.

Tema 8. MonekynsipHble nuraHgHbie N 6e3nuraHgHbie KnacTepbl
JNleKLMOHHOe 3aHsiTne (2 4yaca(oB)):

KﬂaCTepr MeTannoB 1 OKCO0B METANNOB. KﬂaCTepr LWeNTo4YHbIX MeTalJiIoB U Cepe6pa, A/TIOMUHUA,
pPTYTHN, NnepexonHblXx MeTasn-nos. B3anMmocs43b CTpOEHUA N SNEKTPOHHbIX N MAarHNTHbIX CBOWCTB.

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

YrnepopnHble knactepbl. ®ynnepeHbl: 0TKpbITME, 06pa3o-BaHne, CTPOEHNE, CBOMCTBA.
OHposapanbHble N 9K3034panbHble doynnepeHbl. dynnepeHbl 3ame-weHuns. ['padoeH: CcTpykTypa v
cBoOWCTBA.

Tema 10. Knactepbl MHEPTHbIX ra30B U ManbiX MONEKY
JNeKunoHHoe 3aHsitne (1 yaca(os)):

HeiTpanbHble 1 MONOXMUTENBHO 3apsi-XEHHbIE KnacTepbl MHePTHbIX ra3oB. CTPyKTypa KnacTepos
MasbIx MOMEKy/.

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

Mogenb PPK. Mogens PPKM u nepexogHoe coctosHne. Mooenb ¢paszoBoro NnpocTpaHcTsa.
Peakuun pekombuHaumm, obmMeHa, NpucoeanHeHus.

Tema 12. KonnonpgHble Knactepbl U HAHOCTPYKTYPbl
JNIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

dopmMupoBaHue KONNOUAHbIX HAHOCTPYK-TYP: 3011, MUALLENSbI, MUKPO3Mynbeun. OpraHnsauns un
caMoopraHusaumns KonnonaHbix CTpyk-Typ. ONTuyeckme 1 aNeKTPOHHbIe CBOMCTBA KOMMOWAHbIX
KnacTepos.

Tema 13. dynneputbl n yrnepoaHbie HAHOTPYOKMU
JNIeKLMOHHoe 3aHsitue (4 4yaca(os)):

dynnepuTbl - OpraHU30BaHHbIE CTPYKTYPbl HA OCHOBE (pynnepeHoB. CTpykTypa B TBEPAOM TeNe u
XNOKON cpase. YrneponHble HAHOTPYOKU: CTPyKTypa, nonydyeHne. OQHO- U MHOFOC/OHbIE TPYOKMW.
ONEeKTPOHHbIE CBOMCTBA (3NEKTPONPOBOAMMOCTb, NONEeBas ANEKTPOHHAA SMUCCUS) N MPUMEHEHME.
Tema 14. TBepaoTenbHble HaHOKMAcTepbl U HAHOCTPYKTYPbI

JIeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

Cnocobbl MONy4YeHNs HAHOKNACTE-POB U HAHOCTPYKTYP: TBEPLOTENbHbIE XMMNYECKNE peakLmm,
MexaHoXnuMmn4yeckme peakummn, yaapHo-BONHOBOW CMHTE3, HAHOCTPYKTYpUpoBaHMe noL OencTBMeM
LaBeHUs. KpUCTanIn3aums aMopdHbIX CTPYKTYp, KoMnakTupoBaHue. CTPpyKTypHble 0COBEHHOCTH:

OedeKTbl U HanpsxXeHus, doasosble npexodbl. MexaHn4yeckne u Tennosble cBocTBa. ToHKMe
MNEHKN.

Tema 15. MatpuuHbie un cynpamoneKkynsipHble HaHOK/IacTepbl U HAHOCTPYKTYPbI.
Buonorunyeckne HaHOOOGBbEKTHI

NeKLMoHHoe 3aHsiTne (6 4yaca(os)):

MaTpuyHble 1 cynpaMonekynsipHble HAHOKNacTepbl U HAHOCTPYKTYPbl. OPraHNYecKne BELEeCcTBa Kak
MaTpuvua ANns HAHOKNacTepPOB METANNOB M OKCUAO0B MeTannoB. MakpoMonekynsp-Hole u
CynpamonekynsipHble HAHOCTPYKTYpPbl. Bruonornyeckne HaHOOHBEKTLI: HYKNENHOBbLIE KMCNOThI,
6enkoBble HaHOYaCTMLbI, MONMNENTUabI; CTPOEHME U CBOCTBA. Brononumepsi.

Tema 16. Bonpocbl 6e30nacHOCTM HAHOTEXHONOIMMn
neKuMnoHHoe 3aHsiThe (2 yaca(os)):

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

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITeNIbHOM paboTbl AUCLMMNIUHBI (MOLYNSA)

Buabl
Hepens | camocTosiTensHon [TpyA0eMKOCTb
ceMecTpa paboTbl (B yacax)
CTYAEHTOB
noaroToBka K
KOHTPONbHOW
pabote
Tema 7. TeopeTunyeckume N3YYEHUE
- [METOAbI McCnenoBaHus v MATEPVAIOB 15 KOHTPO/bHas
" [HAHOCTPYKTYpP NEKUM MO paboTta
PASLOENAM 1-7
PABOTA C
MPELONTOXEHHOU
N

DopMbl KOHTPONS
camocTosiTeNlbHOMN
pabortbl

N Paspen

JucumnnuHbl CemecTp
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Buabl
Hepens | camocTosiTensHon [TpyAo0eMKOCTb
ceMecTpa paboTbl (B yacax)
CTYyAOEeHTOB
noaroToska K
KOHTPONbHOW
paboTte
Tema 16. Bonpocol N3YYEHUE
16./6e30nacHOCTY 7 18 [MATEPWUAJIOB T g
HaHOTEXHONOrnMn NEKUMN TTO pabota
PA3LENAM
8-16 PABOTA C
MPEOJTOXEHHOW

UToro 30

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

N Paspen

OucumnnuHbl CemecTp

5. O6bpasoBarenbHble TEXHONOrMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

Mpwn M3y4eHnn oncumnnamHbl "duranyeckas XMMmnst HaHoMaTepuanos" npenycmatpmsaeTcs pa3bop
KOHKPETHbIX CUTyaLMiA, OCHOBaHHbIX HA MPaKTUYECKMX NpumMepax; UCMonb3oBaHNE KOMMbIOTEPHbIX
npeseHTaunm nekuunn.

6. OLeHOYHble cpeacTBa NS TEKYLLLEro KOHTPONS ycneBaeMoCT!, MPOMeXYTOYHOW
aTTecrauum rno uToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboTbl CTYAEHTOB

Tema 1. OCHOBHblE NOHATUA U TEPMUHbI HAHOHAYKU U HAHOXUMUM.
Tema 2. Knaccudpukaums n cnocobbl NonyyeHUsi HAHOO6bEKTOB.
Tema 3. MeToabl uccnenoBaHUs HAHOOOHEKTOB.

Tewma 4. NNoBepXHOCTHbIE SIBIEHUS U KaTanus.

Tema 5. TepmoanHaMmnka NOBEpPXHOCTU.

Tema 6. KnactepHble Moaenu n pasmepHbie adopeKTbl.

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

Bonpocebl k koHTponbHol paboTe 1 Knaccngukaums HaHOO6bEKTOB: HAHOKNACTEPbI, HAHOYACTULLbI,
HaHOCTPYKTypbl. Tunbl knactepoB. MeToabl MccnenoBaHns HAHOOObEKTOB. JMpPaKLUNOHHbIE
MeTobl. CkaHupytoLwas MIUKPOCKONUS. DNEKTPOHHAs CreKTpocKonus. MoBepxXHOCTb TBEPAbIX TEN.
SlBneHne agcopbumm, npumepsl ancopbumn. KnactepHble Mogenu n pasMepHble 3GeKTbI.
TeopeTunyeckue MeTonbl UccnenoBaHus. MooennposaHne HaHOPa3MepHbIX CTPYKTYP.

Tema 8. MonekynsipHble nuraHgHble U 6e3nuraHgHble Knactepbl
Tema 9. YrnepogHble HaHOCTPYKTYypbl. PynnepeHsbl. MpacpeH
Tema 10. Knactepbl MHEPTHbIX ra30B U MarbiX MONEKY/

Tema 11. KnactepHble peakuuu

Tema 12. KonnougHble Knactepbl U HAHOCTPYKTYPbl

Tema 13. dynneputbl n yrnepoaHbie HAHOTPYOKMU

Tema 14. TBepaoTenbHble HaHOKMAcTepPbl U HAHOCTPYKTYPbI

Tema 15. MatpuuHbie u cynpamoneKkynsipHble HaHOK/IacTepbl U HAHOCTPYKTYPbI.
Buonorunyeckmne HaHOOGBEKTHI

Tema 16. Bonpocbl 6e30nacHOCTM HAHOTEXHOJOIUN
KOHTponbHas paboTa , NpUMepHbie BONPOCHI:
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Bonpochkl k KOHTpONbHOM paboTe 2 Tunbl yrnepoaHbix HAHOCTPYKTYP. Knactepbl MHEPTHbIX Fra30B 1
Manbix Monekyn. KnactepHole peakummn n mogenun. KonnonaHble Knactepbl 1 HAHOCTPYKTYPbI.
dynnepuTbl 1 yrnepoHble HAHOTPYOKW.. TBEPAOTENbHbIE HAHOKNACTEPbI 1 HAHOCTPYKTYPbI.
Cnocobbl nony4yeHnsl, CTPyKTypHblE 0COBEHHOCTM, CBONCTBA. MaTpuyHble U CynpamMonekynsipHble
HaHOKacTepbl U HAHOCTPYKTYypbl. Bronornyeckme HaHOOOLEKTLI.

Tema . UToroeasi popma KOHTpons

MpuMepHbIE BONPOCHI K 3a4eTy:

Bua ntorosoro KOHTPOMA - 3a4erT.

CamocToaTenbHas pa60Ta CTYyOEHTOB BKNIOYAET CaMOCTOATENNbHOE OCBOEHNE MaTepuranoB
ONCUUMNNNHBI, MOAOro0TOBKY K KOHTpOJ'IbHOIZ pa60Te M ee BbIlNMO/IHEHNE.

Tema KOHTpOnbHOM paboTbl: TUNbl HAHO0ObEKTOB. CTPYKTYpa U CBOMCTBA.

Bonpochbl k 3a4eTy

. Victopunsa n npeanocbinky BO3HMKHOBEHUS, 9Tarnbl Pa3BUTUS HAHOHAYKU 1 HAHOTEXHONOT M.
. Knaccudprkaums HaHOOHBEKTOB: HaHOKNACTEPbI, HAHOYACTULbI, HAHOCTPYKTYPbI.

. Tunbl HAHOKNAcTepoB. NCTOYHMKM NONyYeHNs N OeTEKTUPOBAHNE HAHOKNACTEPOB.
. dndbpakumMoHHbIe MeTObl UCCNEeNOBAHNSA HAHOCTPYKTYP.

. Mukpockonnyeckue MeToabl UCCNenoBaHNS HAHOCTPYKTYP.

. CnekTpanbHble MeToabl UCCnenoBaHnst HAHOCTPYKTYP.

. [loBepxHOCTb TBepAbIX TeN. [TOBEPXHOCTHbIE ABNEHUS.

. [ToBEPXHOCTb MOHOKPWCTANIOB, HAHOKNACTEPOB 1 MNOPUCTLIX COPOEHTOB.

. Tvnbl KATANUTMYECKNX NPEBPALLEHNA HAHOCTPYKTYP.

. TepMoavHamuyKa NoBEPXHOCTU 1 MOBEPXHOCTEN pasaena.

. KnactepHbie mogenu.

. MonenupoBaHue CTpyKTypbl HAHOKACTEPOB.

. MonekynsapHble knactepbl. B3anMocBa3b CTPOEHUS 1 SNEKTPOHHBIX M MarHUTHbIX CBOWCTB.
. YrnepogHble knactepbl. DynnepeHnbl, rpagoeH.

. Knactepbl Mmanbix monekyn.

. KnactepHbie peakunn. Mogenn PPK n PPKM.

. KonnongHble HaHOCTPYKTYpbl: 3011, MALLENbI, MUKPO3MYbCUW.

. ®ynneputbl. YrneponHble HAHOTPYOKN, CTPOEHNE U CBOCTBA.

. Cnocobbl NonyyYeHns HaHOKNACTEPOB U HAHOCTPYKTYP.

. MaTtpuyHble 1 cynpamonekynspHble HaHOKNacTepbl 1 HAHOCTPYKTYPbI.

. Buonornyeckue HaHOO6BbEKTLI. Bruononumeps..

. Bonpocbl 6e30nacHOCT HAHOTEXHONOIUIA.
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7.1. OcHOBHas nuTeparypa:

1. lTonosuH K0.U. OCHOBbI HAHOTEXHONOTMIA. [DNEKTPOHHbIN pecypc]. - M.: MawunHocTpoeHue, 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. dursnyeckme n xmMm4yeckmne 0CHOBblI HAHOTEXHOMOTUIA.
[OnekTpoHHbI pecypc]. - M.: duamatnut, 2009. - 456 c.

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

1. Cyspnanes W.I1. ®Pn3nKo-xuMns HaAHOKNACTEePOB, HAHOCTPYKTYP U HaHoMatepuanos. M.: KHUXHbIV
nom 'TIMBPOKOM', 2013.

2. Ceprees [.b. HaHoxumuns. M.: KHuxHbin Jom YHusepcuTet, 2009.

3. CroitkoB N.W., EBTiornH IN.A. OCHOBbI HAHOTEXHONOTMWN 1 HAHOXMMKK: y4ebHoe nocobue. KasaHb:
WNapatenbcteo KasaHckoro ([MpuBonxckoro) doenepanbHoro yHusepcurerta. - 2010. - 237 c.

4. Myn, Y. HanotexHonornu: y4ebHoe nocobue ons CTyaeHTOB: NepeBos ¢ aHrnuinckoro / Y. Myn, .
OyaHc; Mep. nop pea. tO. N. MNonosnHa. IagaHue 3-e, ncnpasneHHoe 1 gononHeHHoe. Mockea:
TexHocopepa, 2007. - 376 c.

5. Myn Y. HaHoTexHonorun: yuebHoe nocobue ons CTyoeHTOB: NnepesBod ¢ aHrnumiickoro / Y. Myn, .
OyaHc; Mep. noa pea. KO. U. NonosuHa; Oon. B. B. JlyunHuna. I3gaHme 2-e, [ONONHEHHOE.-
Mocksa: TexHocdoepa, 2006. - 336 c.

6. EpemuH, B.B. OcHOBbI comaunyeckor xumnn. Teopus: B 2 4acTax [ONeKTPOHHbIN pecypc] : y4ebHoe
nocobve / B.B. EpemuH, C.W. Kapros, N.A. YcneHckas. ? 9nekTpoH. aaH. ? M. : 'TlabopaTopus
3HaHwuii' (paHee 'BMIHOM. Jlabopatopust 3HaHwmiA'), 2013. ? 590 c.

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

7.3. UHTepHeT-pecypcCbl:

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.htmi
United Nations Environment Program - http://www.unep.org, CBOO0OAHBbIA.

8. MarepuanbHo-TexHU4Yeckoe obecrneyeHne QUCLMUNINHbI(MOAYS)

OcBoeHve oncunnavHbl "®uaxmmmns HaHoMaTepranos" npegnonaraet UCnonb3oBaHUe Cnemywero
MaTepuanbHO-TEXHNYECKOro 0becneyeHus:

MynbTumMeouiiHas ayoutopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT N3 MHTErPUPOBAHHbIX UHXEHEPHbIX CUCTEM C €AMHON CUCTEMON YNpaBneHns, OCHaLeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanv3auum noboin BUAeO 1 ayamno
nHGOPMaLMK, MONYYEHNS N Nepefaymn 3NeKTPOHHbIX 4OKYMEHTOB. TUNOBas KOMNnekrauus
MyNbTUMEAVNAHOW ayANTOPUU COCTOUT U3: MyNIbTUMEAMAHOrO NPOEKTOpPa, aBTOMATU3NPOBAHHOMO
NMPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TAKXEe MHTEPAKTMBHONW TpMbyHbI NpenonaBsartens,
BK/IIOYAIOLWEN Ta4y-CKPUH MOHUTOP C AMaroHasnbio He MeHee 22 AI0AMOB, NEPCOHANbHbBIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOoH, 6ecnpoBoAHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHueM, MHTEPAENChI
noakntoyermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBaTtens SBnseTcs Kno4eBbiM
3N1EMEHTOM yNpaBNeHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EAMNHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymM MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NTIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaAKTUYECKNE
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA0O6HON 1 DOCTYMHOW ANSt HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 00y4eHMs, B TOM YMCE C MCNONb30BAHMEM B MpoLecce 0by4yeHuns BCex
KopropaTtuBHbIX pecypcoB. MynbTmeoniiHasa ayamTopums TakXe OCHaLeHa WMPOKOMONOCHbIM
LOCTYNOM B CeTb MHTEpPHET. KoMnbloTepHOe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPorpaMmMHoe obecneyeHue.

MepcoHanbHbIn KOMNBLIOTEP Y NPOEKTOP AN AEMOHCTPAUMUN MNNOCTPATMBHOrO MaTtepuana no BCcem
pasfnenam AUCUUMAHBI U KOMMbIOTEPHbIX CUMYSILIWIA.

Mporpamma cocTtasneHa B cootBeTcTeumn ¢ TpeboBaHnsmm ®rOC BIMO 1 y4ebHbIM nnaHoM no
cneuwnanbHocTtn: 020201.65 "PyHoameHTanbHaa v npuknagHas xmmms" 1 cneuyvannsaumm
dunsunyeckas xXmmMms .
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ABTOpP(bI):

BepeuwarnHa 5.A.

S 201 __r.
PeueH3eHT(bl):
Nambepos A.A.

v 201 __r.
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