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|. AHHoTanMa

1. lleanb u 321294 TUCHHUILINHBI

[enbro 0CBOEHMSI TUCIUTUIMHBI SIBIISIETCS: U3YYEHHE CTYJICHTaMU HayYHBIX OCHOB
COBPEMEHHBIX HAHOTEXHOJIOTHH.

3agagamMy OCBOCHUS JUCIATUIMHBI SBIISIIOTCS

— U3YYEHHUE METO/IOB MOyYCHHSI HAHOYACTHI] U HAHOPA3MEPHBIX MOKPHITHIA,

— U3y4YEHUE METOJIOB UCCIICIOBAHUSI HAHOCTPYKTYP;

— M3ydYeHHe O0JIaCTell NMPUMEHEHWS HAHOYACTHI[ M HAHOCTPYKTYPHUPOBAHHBIX
MaTepUasoB.

2. Mecto mucuuimuinibl B cTpykrype OOII

Juciuriaa «HaHoxumushy BXoauT B oOs3arenbHyr0 4Yacth bioka 1
«luctmrmmHbpDy yaeOHOTo TiaHa. JIMCIUIUIMHA 3aKIaIbIBACT 3HAHUS JIJIS BHITTOJTHCHHMS
HAY4YHO-UCCIIEIOBATEIILCKOM PadOThl M MPOXOXKICHUSI HAYYHO-HCCIIEI0BATEILCKOM
MPAKTUKU.

JluciIuiMHa HEMOCPEICTBEHHO CBS3aHa C TUCHUIUTMHAMU «AKTYaJIbHBIC 33]1a41
COBPEMEHHOM XUMHH. HacTp 1», « AKTyaJIbHBIE 3a1a41 COBPEMEHHOM XUMHUH. HacTb 2»,
«TexHOoreHHbIe CUCTEMBI U IKOJIOTUYECKUN PUCKY.

3. O0neM qucHUILVIMHBLI: 4 3aueTHble eaquHUIbB], 144 akageMUYEeCKHUX Yaca, B
TOM 4YHCJIe:

KOHTAKTHAsi ayauTopHas padora: nekiuu 30 4acoB, B T.4. NpaKTUUECKas
roaroroska 30 4acos;

camocrositeibHas padora: 114 yacos.

4. Ilnanupyemble pe3yJibTAaThl 00y4eHHs 10 JUCHUILUINHE, COOTHECEHHbIE €

IVIAHUPYEMbIMH Pe3yJibTATAMM 0CBOCHHS 00Pa30BaTeIbHOM MPOrpPaMMbI

[Tnanupyemble pe3ynbTaThl [Tnannpyembie pe3ynbTaTbl 00y4EeHHUs 110

OCBOEHUSI 00pa30BaTEILHON TVCLUILITIHE

mporpamMmsl ((hopMUpyeMbIe

KOMITETEHIINH )

OIIK-3 OI1K-3.2Ucnonb3yeT craHAapTHBIE U
CriocoOeH HUCIob30BaTh OpHUTHHAIBHBIE POTPAMMHBIE TPOAYKTHI, IPH
BBIUMCIIUTENILHBIE METOJIBI U HEOOXOIMMOCTH aJaTUPYs UX JUI PEeLIeHUs
alanTUPOBATH CYIIECTBYIOILIUE 3aj71a MpoeCCUOHATTBHOM JIESTEIbHOCTH
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MPOrPaMMHBIE TPOYKTbI AJIst
petienus 3aaa4d npogeccuonanbioit | OIIK-3.3 Mcnonb3yeT coBpeMeHHbIe
JEeSITEIbHOCTU BBIUMCIIUTENILHBIE METOIBI J1s1 00pabOTKH
JTAHHBIX XUMHUYECKOT0 SKCIIEPUMEHTA,
MO/ICIMPOBAHMSI CBOMCTB BEILIECTB
(MaTepuaioB) U MPOLECCOB C UX yHaCTUEM

5. @opmMa NPOMeKYTOUHOM aTTeCTAIMU U CEMECTP MPOXO0KIEHHUSI
3K3aMEH BO 2-M CEMECTpE.

6. SAA3bIK NpenogaBaHusi: PyCCKUM.

Il. Copep:xanue tUCHMILUINHBI, CTPYKTYPHMPOBAaHHOE 10 TeMaM (pa3jesiam) ¢
YKa3aHHEM OTBEJCHHOI0 HA HHMX KOJMYECTBA AKaJAeMHUYECKHX YaCOB W BHIOB

Y4eOHbIX 3aHATHI

VY4eOHast mporpaMma — HauMeHoBaHue | Bcero KonraktHas CamocrosiTenbHas
pa3ziesioB U TEM (gac.) pabora (Jac.) paboTa, B TOM YHCIIe
Jlexuun KOHTPOJIb (Jac.)
Paszoen 1. Ilonyuenue u cmabunuzayus
HaHouacmuy
Tema 1. OcHOBHbBIE TOHATHS 8 2 6
HAHOXMMHHU ¥ HAHOTEXHOJIOTUHU
Tewma 2. HaHO9acTHIBI METAIIIOB 7 1 6
Tema 3. HanouacTHIIBEI OKCUIOB 7 1 6
Tewma 4. KBanTOBBIE TOUKH 8 2 6
Tema 5. [lennpumepsl 8 2 6
Tema 6. @ynnepeHbl 7 1 6
Tema 7. HanoTpyOxu 7 1 6
Pasoen 2. Ionyuenue nanopasmephvix
NOKPbIMULL U NIEHOK
Tema 8. Xumnueckoe napodasznoe 8 2 6
OCaXKJICHHE
Tema 9.MonekynspHOe HacllauBaHue 8 2 6
Tema 10.MonekynsipHO-TTy9KOBast 8 2 6
SIUTAKCHUS
Tewma 11.Meton Jlenrmiopa-bnomkert 7 1 6
Tema 12.301b-renp TEXHOIOTHS 7 1 6
Paszoen 3. Memoowl uccrneoosanus
HAHOCMPYKMyp
Tema 13. DnexTpoHHAas MUKPOCKOIUS 8 2 6
Tema 14. AToMHO-cHITOBas 8 2 6
MHUKPOCKOTIHS
Tema 15. JluHamMudeckoe paccessHue 8 2 6
CBeTa
Tewma 16. Dumrnicomerpust 8 2 6




Pazoen 4. Ilpumenenue nanovacmuy u
HAHOMEXHON02Ul
Tema 17.HanouyacTuisl B COBpeMEHHOM 8 2 6
TEXHHUKE
Tema 18.HanovacTuilpl B XUMHUYECKOM 7 1 6
CUHTE3€
Tema 19.HanouacTuiisl B OMOJIOTHU | 7 1 6
MEIUIIMHE

NUTOro 144 30 114

I11. O6pa3oBare/ibHbIE TEXHOJIOTHHI

VYyeOHas nporpamma —
HaMMEHOBAHME PA3ZeIIOB U TEM

Bun 3anartus

O0pazoBareNbHbIE TEXHOJIOTHH

Pazoen 1. Ilonyuenue u cmabunuzay

UusA HaHovacmuy

Tema 1. OcHOBHBIE NOHATUSI
HAHOXMMUHU U HAHOTEXHOJIOTHHU

Jlexknus

TpaauIIHOHHBIC ((POHTATILHAS
JEKIMS, peLIeHUE YIIPAXKHEHU),
i dpoBkIe (MMOKa3 Mpe3eHTaINN )

Tema 2. HanoyacTUIIBI METAIIIOB

Jlexuus

TpaauLUUOHHbIE ((PpOHTATIBHAS
JEKIMsL, pelIeHne YIpaXHeHUH ),
1M poBble (I0Ka3 MPe3eHTALMi)

Tema 3. HanoyacTUIIBI OKCUIIOB

Jlexuus

TpaauLUUOHHbIE ((PpOHTATIBHAS
JEKIMsL, PeLIeHNEe YIPaXHEHUH ),
1M (poBble (I0Ka3 MPe3eHTALMI)

Tema 4. KBaHTOBBIE TOUKH

Jlexuus

TpaauIIMOHHBIC ((POHTATILHAS
JEKIUS, pelIeHUE YIIPaXKHEHUH),
dpoBkIe (MMOKa3 Mpe3eHTAIINN )

Tewma 5. Jlenapumepsl

Jlexuus

TpaauLUOHHbIE ((PpOHTATIbHAS
JEKIMsL, PeLIeHNne YIPaXHEHUH ),
1M poBble (I0Ka3 MPe3eHTAIMi)

Tewma 6. @ynnepeHsl

Jlexuus

TpaauIIHOHHBIC ((POHTATILHAS
JEKIUS, pelIeHHEe YIIpaKHEHUH),
1u(ppoBbIe (MOKAa3 MPE3eHTAIi)

Tema 7. Hanotpy0Oxu

Jlexuus

TpaauLUuOHHbIE ((PpOHTATIBHAS
JEKIMsL, PeLIeHNne YIPaXHEHUH ),
1M poBble (MOKa3 MPe3eHTaIHi)

Pasoen 2. Ilonyuenue nanopasmeprvlx NOKpbimuil U N1eHOK

Tema 8. Xumunueckoe napodaznoe Jlexuus TpaauLUuOHHbIE ((PpOHTATIBHAS
OCaXKJICHHE JeKIMsI, PeLIeHne YIpaXXHeHU),
1M poBble (MOKa3 MPe3eHTaIHi)
Tema 9.MonekynsipHOe HacllauBaHue Jlexuus TpaauLUOHHbIE ((PpOHTATIBHAS
JEKIMsL, PeLIeHNne YIPaXHEHUH ),
1M poBble (MOKa3 MPe3eHTaIi)
Tema 10.MonekymnsipHO-Iy4KOBast Jlexuus TpaJULMOHHbIE ((HPOHTATIBHAS
AIUTAKCUS JEKIUS, pelIeHHe YIPaXKHEeHHIT),
¢ poBbIe (MOKa3 Mpe3eHTaHN)
Tema 11.Meton Jlenrmropa- Jlexuns TpaauUuuoHHbIE ((PpoHTATBHAS
bromxert JEKIMsI, PeLIeHNnEe YIPaXKHEHUH ),
1M (poBble (MOKa3 MPe3eHTaIi)
Tema 12.30mb-renb TEXHOIOTUSA Jlexuus TpaJUIMOHHbIE ((HpPOHTATIBHAS

JEKIUS, pelIeHHe YIpaxKHEeHHI),
1(poBbIe (MOKAa3 MPE3eHTAIN)

Pazoen 3. Memoouwl ucciedosanusi HaHoCMpyKmyp




Tema 13. DnextpoHHas Jlexums TpaauIIHOHHBIC ((pOHTATILHAS
MUKPOCKOTIHS JICKITUS, PEeIICHUE YIIPAKHEHHUIA),
ndposkIe (MOKa3 mpe3eHTaIniN )
Tema 14. ATomHO-cunoBas Jlexnus TpaauIIHOHHBIC ((pOHTATILHAS
MUKPOCKOTIHS JICKITUS, PEeIICHUE YIIPAKHEHHUIA),
dpoBkIe (MMOKa3 Mpe3eHTaINN )
Tema 15. Jlunamuueckoe paccesiHue Jlexuus TpaJUIMOHHBIE ((pOHTATIBHAS
cBeTa JEKIUS, peIeHHE YIIPaKHEHHUIA),
1 poBbIe (MMOKA3 MPe3eHTAINN)
Tema 16. Dnuncomerpust Jlexnus TpaauIIHOHHBIC ((POHTATILHAS

JEKIMS, peLIeHUE YIIPAXKHEHU),
1dpoBkIe (MMOKa3 Mpe3eHTaINN )

Paszoen 4. llpumenenue nanouacmuy u

HAHOMEXHON02UL

Tema 17.Hanouactuiibl B Jlexnus TpaauIIHOHHBIC ((pOHTATILHAS
COBPEMEHHOU TEXHUKE JEKLMS, peUIeHUE YIIPAXKHEHU),
nrdpoBkIe (MMOKa3 MPE3CHTAIIHN )
Tema 18.Hanouactuiis! B Jlexuus TpaJuIMOHHBIE ((pOHTATIBHAS
XUMHYECKOM CHHTE3€ JEKIUS, peIeHHE YIIPaKHEHHUIA),
1 poBbIe (MOKA3 MPEe3eHTAINN)
Tema 19.Hanouactuiisl B 6noaoruu Jlexuus TpaauuuoHHble (PppoHTaTBHAS
U MEJIULIMHE JEKIUS, pelIeHUE YIIPaXKHEHU),
rdpoBkIe (MMOKa3 MPEe3eHTAIINN )
IV. OneHounble  MaTepuajibl Uil  NpoOBeleHHs]  TeKylled u
l'[pOMe)KyTO‘-IHOﬁ arTrecranuu
1. TunoBbIe KOHTPOJIbHbIE 3aJaHus NJIA NPOBEPKHU YPOBHS

chopmupoBannocTu komnereHnuu OIIK — 3.2 Hcnouab3yer cTaHAapTHbIE U
OPUTHHAJIbHBbIE MPOTPAMMHbBIE MPOAYKThI, IPH HEOOXOAMMOCTH aJANTHPYH HUX
JJIS peleHus 3a/1a4 npogecCuOHATBLHOU 1eATeJIbHOCTH

JUHAMUKHU 1
KBaHTOBOM XMMUM.

peATH3AIMIO METOJIOB | MOJIYIMITHPUIECKUM MeToioM PM6.

mosiekyinsl PAMAM BTopoii renepanuu u
IIPOBECTHU €€ FTEOMETPUUECKYIO0 ONTUMH3ALINIO
METOJIOM MOJIEKYJISIPHON MEXaHUKH B CUJIOBOM

mosne SYBYL

dran TunoBble KOHTPOJILHBIE 321aHHUA AJI5 OLEHKH IMoxka3zarenu u
(popmupoBanus 3HAHUI, YMEHH I, HABBIKOB (2-3 mpumepa) KpUTEpHUHU
KOMIIETeHI[UH, B OlleHUBAHUS
KOTOPOM y4acTBYyeT KOMIIeTeHIUH,
AUCHMIIAHA HKaJja
OLICHUBAHUS
Buaaners: HaBbikamMu | 3aganue 1. C ucnosib30BaHHEM IPOrPaMMBI [IpaBunsHO
paboThI C Spartan cozaTb KOMIBIOTEPHYIO MOJIENb HPEeJIOKEHBI
MporpaMMaMH, MoJteKyIbl Gynepera Ceo U IPOBECTH €€ METO/IBI JJIs
00ecreunBaloIMMH | TEOMETPUYECKYIO OTITUMHU3ALINIO peLIeHns Tpex

3ama4 — 3 Oasa,

MOJIEKYJISIPHOMU JBYX 3a/1a4 —
MEXaHHWKH, 3aganme 2. C UCMOIb30BAHUEM TPOTrPAMMBI nBa Oasa,
MOJIEKYJISIPHOM Spartan cozgaTh KOMIBIOTEPHYIO MOJIENb OJHOM 3aJ1a4yu —

oIMH Oalll, HU
OIHOTO
MPaBHIBHO
PEI0KEHHOTO
merona — 0
0aJIoB.




YMeTh: COCTaBUTH Tect 1. /{5 MOgenupoBaHus MPOLIECCOB

anmaparHo- CaMOOpraHu3allii B pacTBOPAX ACHIPUMEPOB

MPOrPaMMHBII METOJIOM MOJIEKYJIAPHOW TUHAMUKHI

KOMILJIEKC, A. JIoCcTaTOYHO BBIYMCIUTEIHLHON MOIITHOCTH

00eCTIeYNBArOIINT 0OBIYHOTO HOYTOYKA.

pelieHue b. C sToli 3a1aueii cripaBUTCSI HACTOJIBHBIN

ITOCTaBJIEHHON MIEPCOHAJIbHBIN KOMITBIOTED;

3aa4u B. Heo0x01uM KOMIBIOTEPHBIN Ki1acTep UiIu

MOJIEIIUPOBAHUS CyNEPKOMIIBIOTED.

CTPYKTYpPBI U CBOWCTB

HAHOYACTHIL. Tecr 2. /Ins onTuMU3aluy reOMETPUN HAHOYACTHUIL
METOJ0M IOIYIMIIUPUYECKON KBAHTOBOU
MEXaHUKH

A. JlocTaTOYHO BEIYMCIUTEILHONW MOIIIHOCTH
0OBIYHOTO HOYTOYKA.

b. C sToli 3a1aueii cripaBUTCSI HACTOJIBHBIN
MIEPCOHAJIbHBIN KOMITBIOTED;

B. Heo0x01uM KOMIBIOTEPHBIN Ki1acTep UiIu

CyNEPKOMIBIOTED.
3narb: Bo3moxHOCTH | Tecr 1: Ykaxurte npaBuibHbIi oTBeT. Kakas u3 1 oan 3a
MMEIOIIET0Cs nporpamm nakera Schrodinger Materials Science IIPaBUJIBHBIH
[IPOrpaMMHOTO Suite obecrieurBaeT BO3MOXKHOCTD MPOBEICHHSI OTBET
obecrieueHus 1 pac4yeToB METOJOM HEAMIIMPHUYECKON KBAHTOBOM
BBIUMCIIUTENILHON MEXaHUKH?
TEXHUKHU JUIA A. Jaguar;
MOJIETUPOBAHHMS B. Macro Model;

cBolicTB HaHowacturr | B. Desmond.

Tect 2. YkaxuTe npaBwibHbIN 0TBET. Kakoil MeTo
o0ecrieunBaeT KOPPEKTHBIM pacuéT napLuuaibHbIX
3apsA70B aTOMOB B MOJIEKYJI€E?

A. MonexkynsapHOH MEXaHWKH;

b. ITonmy>Mnuprieckoi KBAaHTOBOW MEXaHUKHU;

B. Heomnupryeckoli KBAaHTOBOM MEXAHHKHU.

2. TunoBble KOHTPOJIbHbIE 3alaHUA IS NMPOBEPKU YPOBHS
chopmupoBannocTu kommnereHuuun OIIK — 3.3 Hcnmoab3yer coBpeMeHHbIE
BbIYUCJIUTE/IbHbIE METOAbI 1 00padOTKM JAHHBIX XHMHYECKOIo
IKCIIEPUMEHTA, MOACJIMPOBAHUSA CBOMCTB BelleCTB (MaTepHaJIOB) U NPOLECCOB
C UX Y4YacTHeM

Jrtan ¢popmupoBanus | Tunosbie KOHTPOJIbHBIE 3aAaHus 115 oneHkn | [lokaszarean n
KOMIIETEHIIUH, B 3HAHUI, YMEHHN I, HABBIKOB (2-3 mpumepa) KpUTEpHHU
KOTOPOM y4acTBYyeT OlleHUBAHUSA
AUCHHUIINHA KOMIIeTeHIIHH,
IKaJjaa
OLICHMBAHUS
Baagers: meroarkamu 3aganme 1. C ucnoap30BaHUEM TPOTrPaMMBbI 3aganue
COCTaBJICHUSI Mestro co3naTh KOMIBIOTEPHYIO Kj1acTepa AU11, | BBIITOJIHEHO
KOMITBIOTEPHBIX MOJIeNIell | cTaOUIM3MpOBaHHOTO TpudeHuapochuHoM npaBWIbHO — 1
HAHOYaCTUIl U Oamn




HAHOCTPYKTYPUPOBAHHBIX
MaTepUaIoB

3aganme 2. C uCMoab30BaHUEM TPOTrPaAMMBbI
Maestro coznaTh KOMIBIOTEPHYIO MOJENb
dbymnepena Cro

A. Molecular Mechanics — SYBYL;

b. Semi-Empirical — PM6;

B. Hartree—Fock — STO3G;

I". Density Functional — B3LYP — 6-31G**
JI. Moller—Plesset — MP2 — cc-pVTZ

Tect 2. YKaxuTe npaBwibHbIN OTBET. JJist
MOJIEJIUPOBAHUS CTPYKTYPBl OTHOCTEHHOM
HAHOTPYOKHU MO>KHO MCHOIb30BaTh METObI:
A. MonexkynspHOW JUHAMUKWY;

b. MonekyisipHON MEXaHUKH;

B. IlonysMnupudeckoii KBAHTOBOW MEXaHUKHU;
I'. Hepmnuprueckoi KBaHTOBOM MEXaHUKH

YMertb: ogo0parth Tect 1. Ykaxurte npaBuiibHble OTBETHI. J11s 1 6amm 3a
METOJI MOJISIUPOBAHUS, | TEOPETHUYECKOTO pacuéTa HHPpPaKpaCHOTO KaKIbII
COOTBETCTBYIOIIHUI cnektpa ymiepena Ceo B mporpamme Spartan PABUJIbHBIN
IIOCTABJIEHHOM 3a/1a4e. MO’KHO HMCII0JIb30BaTh METOBbI: OTBET.

3HaTh: COBpEMEHHBIE

Tect 1. Ykaxure npaBuiibHbIi oTBeT. Ha

Tect 2. Ykaxure npaBuibHbIi oTBeT. [Ipu
pacuere 3Hepruu HaHodacTHulbl MeTogoM DFT
HanOOJIbIIYI0 TOYHOCTb OOECIIEYUT

[To xaxxnomy

MCTO/Ibl KOMIIBXOTCPHOI'O CCFO,Z[HHH_IHI/II‘/'I JCHb HauOoJIee YacTo TECTY:
XUMHHU MOACIIMPOBAHU A MNPUMCHACMBIM JIS1 OIITUMHU3all T'COMCTPHUN 3 IMpaBUJIbHBIX
CTPYKTYpPBI U CBOIICTB HaHO4YaCTH1 ABJISICTCA MECTOA: orBera — 3
HAHOYACTHII A. Hartree—Fock — 3-21G; Oana;
b. Density Functional — B3LYP — 6-31G 2 IpaBHIBHBIX
B. Moller-Plesset — MP2 — cc-pVTZ oTBeTa — 2
Oaia;

1 npaBUIBbHBIN
oTBeT — 1 Oa;
Her

UCIIOJIb30BaHUe HaOOpa 0a3uCHBIX (YHKIUI HPaBUIIbHBIX
A. cc-pVTZ; otBetoB — 0
b. STOSG,; 0aoB.

B. 6-31G.

V. Y4eOHo-MeToqn4ecKkoe U UH(POPMAMOHHOE o0ecniedeHne JUCHUILIHHbI

1) PexomeHayemas ureparypa

a) OcHognas tumepamypa:

1. Hanorexnomorun. Xumudeckue, PU3MUECKUE, OMOIOTHUYSCKIE U DKOJIOTHISCKUE
acriektsl : MoHorpadust / M. H. Tumodeena, B. H. Ilanuenko, B. B. Jlapuukun [u mp.]. -
HoBocubupck : M3n-Bo HI'TY, 2019. - 283 c. - (Cepust «Monorpaduu HI'TY»). - ISBN
978-5-7782-3863-3. - Tekcr AIICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1866282 (nata oopamenws: 02.10.2023). —,

2. Meronpl TONyYeHHs] W HCCIEAOBAaHUS HAHOMATEPUAJIOB M HAHOCTPYKTYP.
JlaGopaTopHBIil MPAKTUKYM O HAHOTEXHOJIOTHSM: YdeOHoe mocodue / MummHa
E. /., - 5-e u3x., (3:1.) - Mockga :Jlaboparopus 3nanuit, 2017. - 187 c.: ISBN 978-5-
00101-473-7. = Tekct : ANEKTPOHHBIN. = URL:
https://znanium.com/catalog/product/502584 (nara oopamenus: 21.06.2021).



https://znanium.com/catalog/product/502584

6) Jlononnumenvuas iumepamypa.
1. Pakos, D. I'. Heopranmueckue HanHoMaTepuaibl : yaeoHoe mocodue / J. I'. PakoB. —

3-¢ m3m., snektpoH. — MockBa : JlaGoparopus 3Hanmii, 2020. — 480 c. —
(Hanorexnomoruun). — ISBN 978-5-00101-741-7. - Tekcr : snextponHsii. - URL:
https://znanium.com/catalog/product/1094379 (mara obparmmenus: 21.06.2021).

2. Metpornoruueckoe oOecrieueHne HaHOTEXHOJIOTHUI U TIPOIYKIIMA HAHOWHTYCTPHUH :
yuebHoe nocodue / O. JI. Anammna, C. E. Auapromeukus, C. Y. AHeBckwii [u ap.] ; mo.
pen. B. H. Kpyrukosa. - Mocksa : Jloroc, 2020. - 592 c. - ISBN 978-5-98704-613-5. -
Teker : anmekrponnbni. - URL: https://znanium.com/catalog/product/1212442  (nara
oOpamenus: 21.06.2021).

3. TompiMuyk, A. FO. Dxomorust HaHOMaTepuasioB : yaeoHnoe mocodue / A. FO. I'ogpiMuyk,
I'.T". CaBenbes, A. I1. 3pikoBa ; o pen. JI. H. IlarpukeeBa, A. A. PeBunoit. — 3-¢ u3.,
anekTpoH. — Mockga : Jlabopatopus 3nanuii, 2020. — 275 ¢. — (HaHoTexHomorum).
— ISBN  978-5-00101-838-4. - Tekcr : oamektponnsii. -  URL:
https://znanium.com/catalog/product/1093269 (mara obpamenus: 21.06.2021).

Nmommmn B.A. Hanomarepuaisl : yueonoe nocooue / Mmommn B.A.. — HoBocubupck
: HoBocuOupckuii rocyapcTBeHHbIN TeXxHU4Yeckuil yauBepcuret, 2019. — 114 ¢. —
ISBN 978-5-7782-3858-9. — TekcT : 3MeKTpOHHBIN // DIEKTPOHHO-OMOIMOTEUHAS
cuctema IPR BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/98719.html

2) IIporpamMHOe 0OecTICUCHUE
a) JIureH3noHHOEe MPOrpaMMHOE 0OeCTIeueHrE
MS Windows 10, MS Office 2016, Gaussian 03, Hyper Chem
0) CBOOOIHO PACIPOCTPAHSAEMOE ITPOrPAMMHOE 00ECIICUCHHE
Google Chrome
SAnpexc bpaysep
Kaspersky Endpoint Security 10
MuorodyukimonansabIi pegakrop ONLYOFFICE
OC Linux Ubuntu
MOPAC 2016, GAMESS, ORCA, Schrodinger Maestro, ISISDraw 2.4 Standalone


https://znanium.com/catalog/product/1094379
https://znanium.com/catalog/product/1212442
https://znanium.com/catalog/product/1093269
http://www.iprbookshop.ru/98719.html

3) CoBpemeHHbIE TIPO)eCCHOHATIBHBIE 0a3bl JAHHBIX W WH(POPMAIMOHHEIC
CIIPABOYHBIC CUCTEMBI

1. EnuHast KoMITbIOTEpHAst 6a3a JaHHBIX [0 HAHOMATepHalaM W HaHOTEXHOJIOIHSM,
UCIoabp3yeMbiM B Poccutickor @eneparun http://web.ion.ru/GM_1/GM.aspx
2. Explore Chemistry https://pubchem.ncbi.nlm.nih.gov/

4) [lepederb  pecypcoB  HH(MDOPMAIIOHHO-TEIICKOMMYHHKAITMOHHOW — CETH

«HTEpHET», HEOOXOAUMBIX JIJIS1 OCBOSHUS TUCIIUILIMHBI

1. Hayuno-o0pa3oBaTenbHbIi LIEHTp M0 HaHoTexHomorusiM MI'Y um. M.B.
Jlomonocoga http://nano.msu.ru/

2. NanoNewsNet: caiiT 0 HaHoTexHOJIOTHsIX B Poccru http://www.nanonewsnet.ru/

3. Hanometp: HaHOTEXHOIOTHUECKOE coodmecTBo Nttp:/Awww.nanometer.ru

4. HAHOOBP: MexmuctmmmHapHoe ooyuenue hitp://mww.nanoobr.ru

5. Hanorexuomoruu http://www.phys.rsu.ru/web/nano/home.html

6. denepanbHbIM TOPTaAI 0 HAHOTEXHOJIOTHSIM M HAHOMaTepraliaMm
http://Mmww.portalnano.ru/

7. HanorexHosoruu u HanoMatepuaibl B Poccun: ouiaibHblid calT moTpeouTeneit
HAHOTOBApPOB M HaHOYCIyYT NItP://ww.nanoware.ru/

8. Caiit HanorexHomormaeckoro odmrectsa Poccru (HOP) -http://waww.ntsr.info

9. Kypnan denepanbHOro areHTCTBa N0 Hayke 1 nHHOBaIusiM PO «Poccuiickue
HaHoTexHoyorum» http://nanorf.ru/

10. XKypnan Hanorexnonoruu: pazpadbortka, mpumeHenne — XXI Bex
http://www.radiotec.ru/catalog.php?cat=jr17

11. MexmyHapoaHbIi HAyYHO-TEXHUYECKUIA U TEOPETHUYECKUI JKypPHAIT
Hanomatepuaiisl 1 HaHOCTPYKTYphl — X XI Bek
http://www.radiotec.ru/catalog.php?cat=jr18

12. Hano Haibxnect: MaTepHET-KypHaI 0 HaHoTexHONormsix http://nanodigest.ru/
13. Tomynsipabie NanotexHonoruu http://mmw.big-
big.ru/854?link_url=http://popnano.ru

14. DnexrpoHHas OnOIHOTEKa 1o XUMUU 1 TexHuke Nttp://rushim.ru/books/books.htm
15. Xummgeckuii moptain ChemPort.Ru http:/Amww.chemport.ru

16. DnexTponHas 6nOMMoTeKa yueOHBIX MAaTEPUAIOB 0 XUMUM Ha rioptasie Chemnet
http://Mmww.chem.msu.su/rus/elibrary

17. Poccuiickuii XMMHUKO-aHATMTHICCKUIA TiopTai http://mwww.anchem.ru/

18. Caiit o xumuwm http://xumuk.ru/

19. Caiit Chemworld.Narod.Ru -Mup xumumu http://chemworld.narod.ru

VI. Meroanueckue MaTrepuajbl st O0y4YAIOIIMXCHA 10 OCBOCHMIO

AUCIUIIJIMHBI

Bonpocs! 1 3a1aHUA K CAMOCTOSITE/ILHON padoTe CTYAEeHTOB:
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http://web.ion.ru/GM_1/GM.aspx
https://pubchem.ncbi.nlm.nih.gov/
http://nano.msu.ru/
http://www.nanonewsnet.ru/
http://www.nanometer.ru/
http://www.nanoobr.ru/
http://www.phys.rsu.ru/web/nano/home.html
http://www.portalnano.ru/
http://www.nanoware.ru/
http://www.ntsr.info/
http://nanorf.ru/
http://www.radiotec.ru/catalog.php?cat=jr17
http://www.radiotec.ru/catalog.php?cat=jr18
http://nanodigest.ru/
http://www.big-big.ru/854?link_url=http://popnano.ru
http://www.big-big.ru/854?link_url=http://popnano.ru
http://rushim.ru/books/books.htm
http://www.chemport.ru/
http://www.chem.msu.su/rus/elibrary
http://www.anchem.ru/
http://xumuk.ru/
http://chemworld.narod.ru/

1. Kak MOXHO KJIaCCU(PHUIIMPOBATH METObI CHHTE3a HAHOYACTHULL?

2. ChopmynupyiiTe 0COOEHHOCTH XMMHUYECKOTO BOCCTAHOBIICHHUS MPU MOJYYECHUH
HAHOYACTHI] METAJIJIOB.

3. [IpuBenute mnpuMepbl MOTYYEHUS HAHOYACTHUI] METANIOB XUMUYECKUM H
PaauAIMOHHO-XUMUYECKUM BOCCTAaHOBJICHUEM.

4. KakoBbl (DyHKIIMM OPTAaHUYECKUX PACTBOPUTEIICH B CHHTE3€ HAHOYACTHIL?

5. O0ObsicHUTE, TIOYEMY MHUIEIUIBI U JEHAPUMEPHl MOXHO HCIOIb30BaATh IS
CTaOWIM3aI[Ii HAHOYACTHII.

6. [IpuBeante mpUMephl MPUMEHEHUS MOPHUCTBIX CTPYKTYp A CTaOMIM3aINH
HAHOYACTHII.

7. CpaBHUTE (POTOXUMUYECKOE U PATHAIIMOHHO-XUMHUYECKOE BOCCTAHOBJICHHE IS
CHHTE3a HAaHOYACTHUIl MeTaJIOB. [IpuBeanTe mpuMepsi.

8. OObsICHUTE TPHUHLHUIIBI 30Jb-T€Ih-METOa U OCOOEHHOCTH MCIOJIb30BAHUS
CBEPXKPUTHUYECKUX PACTBOPOB JUIsl CHHTE3a HAHOYACTHII.

9. OxapakTepuszyiTe CXOACTBO M pa3ziuyhe METOJO0B MATPUUYHON H3OJSILUU U
penapaTUBHOW KPUOXUMUHU.

10. Ha3oBuTE 0COOEHHOCTH KOHIEHCAIIMH BEILIECTB Ha XOJIO/IHbIE IOBEPXHOCTH.
11. OnummTe GakTOphl, BAUSIONIME 1A PEAKIMH [TPU HU3KUX TEMIIEpaTypax.

12. IlpuBeauTe npuMepsl YCTAHOBOK ISl IOJyYEHUS] HAHOYACTUL] C IPUMEHEHUEM
Pa3IMYHBIX XMMUUYECKUX METO/I0B.

13. Kak MOHO ynpaBlsiTh pa3MepoM B PopMOii HAaHOYACTHIL?

14. IlpuBenute mpUMEPHI KCIOIB30BAHUS MOJUMEPOB JUIsl yHpaBiieHUs (HopMoun
HAHOYACTHII.

15. Ha3zoBute n3BecTHbie BaM (popMbl HaHOUYacTUll. [IpuBeanTe npuMepsl.

16. Ha3oBuTre MeETOABI HCCIEOOBAHHS CBOWCTB YAaCTUI[ Ma MOBEPXHOCTH U
OXapaKTepU3yHTe MoIyIaeMyto HH(HOPMAIIHIO.

17. Ha3oButre MeTOABl MCCIEAOBAHUSA CBOMCTB HaHOUYacTHI] B oOBeME H
OXapaKTepu3yiTe noydaeMyro HHGOpMaIuio.

18. OxapakrepusyiTe 0COOEHHOCTH U CTIENU(PUKY MPOCBEUNBAIOIICH YJIEKTPOHHON
MUKPOCKOIIUH.

19. OnummuTte NPUHIUITB pa0OTHI 30HOBBIX MUKPOCKOIIOB PAa3IMYHbBIX TUIIOB.

20. OxapakTrepu3yiTe 0COOCHHOCTU AUGPAKIIMOHHBIX METOJOB aHAJN3A.

21. ComnoctaBbTe crnenu(pUKy M UYBCTBUTEIBHOCTh PA3JIMYHBIX CIIEKTPAIbHBIX
METO/IOB.

22. OObsACHUTE KOHKYPEHTHBIE MEXaHU3Mbl pPEAKIMA YacTUI[ MarHus C
raJOreHyTICBOIOPOTAMH.

23. OxapakTepu3yiTe 0COOEHHOCTH KPHOPEAKITNI YaCTHIl PA3IMYHBIX METAIIJIOB C
JTMOKCHJIOM YTJIEpOa.

24. O0BsicHUTE OCOOEHHOCTH U MMPUYUHBI B3PBIBHBIX KPUOPEAKIIMA.

25. IlpuBenuTte mpuMepsl NPUMEHEHUS MOJMMEPOB s CTa0WIM3allud MOHO- U
OMMeTaNINYECKUX HAHOYACTHII.

26. OnummmTe 1 00bSICHUTE 0COOCHHOCTH CIIEKTPOB cepeOpPO—CBUHEII.

27. OxapakTepu3yil Te€ OCOOCHHOCTH W3MEHEHHUS MPOBOJUMOCTH MOHO- U
OMHAaHOYACTUI PA3IMYHBIX METAJIOB.

28. Ha kakux CBOWCTBax >KUJIKUX KPHCTAUIOB OCHOBAHO MX HCIOJIb30BaHUE B
Ka4eCcTBE CTaOUIN3aTOPOB?
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29. O0bscHUTE U3MEHEHUs, HAaOII0aeMble B IEKTPOHHBIX CIEKTPax M CHEKTpax
OIIP B cucteme cepeOpo-1inanoOonpeHuI.

30. IlpuBenuTe TpHUMEPHI HCIONH30BAHUS METACTAOMIBHBIX KOMILUIEKCOB IS
U3YyYCHUS aKTUBHOCTH YaCTHI] METAJIOB.

31. OxapakTepu3yiiTe 0COOEHHOCTHU ANEKTPOHHOTO cTpoeHus P30.

32. OxapakTepu3yiTe OCOOCHHOCTH PEAKIMi YacTHI] camMapusi CO CIHUPTaMH H
YTIICBOIOPOTAMH.

33. HazoBute cnenuduueckue OCOOEHHOCTH peakIMid 4YacTUIl METalIoB B
HU3KOTEMIIEPATYPHBIX COKOHICHCATAX.

34. Ilpoananu3upyite peakMOHHbIE BO3MOXHOCTH METOJ]a KPUOKOHICHCALIUH.
35. Ha mpumepe camapusi U TOJIBMHUSI OOBSICHUTE OCOOCHHOCTH WX CIEKTPOB B
MaTpulie aproHa.

36. HazoBute u 0O0BACHUTE OCOOCHHOCTM pEaKIWi YacTHI MAarHus C
rajioreHMeTaHaMU TIPH CBEPXHU3KUX TeMIIepaTypax.

37. CpaBHUTE peaKIMX YaCTHI] MAaTHUS U caMapysl B TBOMHBIX M TPOMHBIX CHCTEMAX.

38. Oxapakrepusyiite 0COOEHHOCTH peakuuii YaCTHII MarHus C
YEeTBIPEXXJOPUCTHIM  yriieponoM. CdopmynupyiiTe BO3MOXKHBIA —~ MEXaHU3M
peaKuuu.

39. [losicauTe Ha TMpUMeEpax MOHATHUS AKTUBHOCTH U CEJIIEKTUBHOCTH HAHOYACTHII
METaJlIOB.

40. O0BsicHUTE HAa IPUMEPE YaCTHUIl cepedpa, KaKk MOXKHO YIPaBIATh UX Pa3MEpOM
1 (HPOpPMOH.

41. OxapakTepu3yiTe OCOOECHHOCTH TOJYIMIUPHUCCKUX, HEIMIUPUICCKUX U
THOPUIHBIX METOJIOB TEOPETHUECKOTO MOJICITUPOBAHHSL.

42. OxapakTepu3yiTe MperuMyIIecTBa HU3KUX TEMIIEPATyp MPH U3yUYCHUH pEaKnuid
C Y4aCTHUEM YaCTHI] METAJLJIOB.

43. OxapakTepu3yiTe 0COOCHHOCTH METOa MATPUIHOUN M3OJISAINH U TPEOOBAHUS K
MaTpHIaM.

44. Yto Takoe HAHOPEAKTOPHI?

45. [Toyemy 4acTHIIBI MAarHus MOJL3YIOTCS OCOOBIM BHUMAHUEM HUCCIIeI0BaTemei?
[IpuBenure npuMepsl.

46. O0BsicHUTE OCOOCHHOCTU PEAKIUN U aKTUBHOCTU YACTUIl MATHUS U KaJbIUS C
MOHOTaJIOTEHMETaHaAMHU.

47. [IpuBenuTe MpUMEPHI PeaKIUi C y4aCTHEM HAHOKPUCTAIIOB OKCHUA MarHusl.
48. OxapakTepu3yiTe OCOOCHHOCTH PEAKIUH YaCTHIl HUOOWS C pPa3IMIHBIMU
MOJIEKYJIAMHU.

49. O6bsacHUTEe 0COOEHHOCTH pa3MepHOro 3¢ dekTa B KMHETUKE PEaKIMid 9aCTHI]
HUOOUS C JIUTEpUEM U a30TOM.

50. IlpuBenuTe mpuMepsl pasMepHbIX 3H(PEKTOB C ydyacTHEM YacTHUIl BOJIbhpama
BaHAIHSL.

51. ITpuBeauTe mpuMepbl peakiuii HEMOHOTOHHOM 3aBUCUMOCTH OT YHCJIa aTOMOB
xKenesa.

52. OxapakTepu3yiTe OCOOCHHOCTH TpOIecca MOJIYYSHHUSI COJbBATUPOBAHHBIX
YaCTHI] METAJIOB.

53. [IpuBeauTe MpUMeEpHI peakiuii C ydacTUEM HAaHOYACTHUIl KOOaIbTa.

54. OxapakTepu3yiiTe 0COOCHHOCTHU MOTydeHUs1 OnMeTautnyeckux yactuil FePt.
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55. Oxapakrepusyiite creupuKy peakiuil 3apsHKeHHBIX U HEUTPabHBIX YaCTHIL
MEIH.

56. Yto Takoe nepecoibBaTanus yactull metama? [IpuBeaure npumepsl.

57. IlpuBeauTe nMpUMephl MOTYyUYEHUS YACTUIL PA3HON (OPMBI.

58. [IpuBeauTe MpUMeEpsl U MPOAHATUZUPYHUTE OCOOEHHOCTH PEAKIIU C ydacTUEM
YaCTHI] ATFOMUHUS.

59. [IpuBeauTe NpUMeEphI peakiuii C y4aCTUEM YETHBIX U HEUETHBIX YaCTHII.

60. OxapakTepu3yiiTe caMOOpraHU3aluI0 YaCTHUI] U CTAOUITU3UPYIOIINX JIUTAHIOB.
[IpuBenu Te mpUMEDBL.

61. IlpuBenuTe mpuMepsl U OOBICHUTE MPOILIECCH CAMOOPTaHU3AINH CPEPUUECKUX
U CTEP’KHEOOPA3HBIX YACTHII.

62. Chopmynupyiite ycnoBus, BIUAIONIME HA CAMOOPTaHU3AINIO HAHOYACTHIL.

63. Ilepeunciure U oXapakTepu3yHWTe METOJIbI MCCIEAOBAHUS CAMOOPTaHHU3AIIH
HAHOYACTHII.

64. OxapakTepu3yiiTe O0COOCHHOCTH XUMHUYECKUX pEaKIUid ¢  ydacTUEeM
byepeHoB.

65. Kak nonydarot HaHOTpYyOKH? KakoBa Xumusi HAHOTPYOOK?

66. OxapakTepu3yii T€ MPOILECCH 3aII0JHEHUS HAHOTPYOOK.

67. Kak ocymiecTBisiOT NPUBUBKY ()YHKIIMOHAJIBHBIX TPYIIIT K HAHOTpYyOKam?

68. IIpuBenuTe npuMepsl BHEAPEHUSI aTOMOB M MOJIEKYJI B MHOTOCJIOMHBIE TPYOKH.
69. Kakue pazmepnsbie 3pPexTsl HAOII01a0TCSI B HAHOXUMUU ?

70. Kakue Moeu UCIIOI630BaHbl U aHAJIN3a B3aUMOAECHCTBUN METAILT—JIUTaHT?
71. OxapakTepu3yiTe MOJENH, HCIOJb30BAHHBIC ISl OMHCAHUS 3aBHCUMOCTH
TEMIIEPATYphI IIIABJICHHS OT pa3Mepa 4acTUI] MeTaJlIa.

72. OxapakTepu3yiTe 3aBUCUMOCTh ONTHUYECKUX CIIEKTPOB OT pa3Mepa YacTHIL.

73. Kak cBsi3aHa MOCTOSIHHAS PEIIETKU C Pa3MEPOM YaCTHUIIBI?

74. OxapakTepu3yiiTe 0COOEHHOCTH KHHETUKH PEAKIUI C yYaCTHEM MaJIoro 4ucia
YACTHULI.

75. OxapakTepu3yiTe 0COOCHHOCTH TEPMOJIMHAMUKN HAHOYACTHII.

76. Oxapakrepusyiite BiausHre pH Ha TepMOIUHAMUKY HAHOYACTHUL.

7'7. IlpuBenuTe nMpuUMepbl KaTaAIUTUUECKUX PEaKUMi Ha HAHOYACTHUIAX Pa3IMYHbIX
METaJIJIOB.

78. OxapakTepu3yiTe OTAENbHbIE CTaIuU (POTOKATAIUTUYECKOTO BOCCTAHOBIICHHUS
TUCYIb(GUIOB HAa AMOKCHU/IE TUTaHA C HAHECEHHBIMHM HaHOUYACTUIIaMH cepedpa.

79. IlpuBenuTe mpuMepsl pa3MepHBIX d3PGEKTOB B GOTOKATATH3E.

80. OxapakTepu3yiTe BO3MOKHOCTH 30HIOBOH MHUKPOCKOIIMH B OCYIICCTBICHUH
XAMUYECKUX PEaKIUH.

81. OxapakTepu3yiiTe OCOOCHHOCTH OKHCJICHHsI OKCHIA YIJIepoJa YacTUIaMH
pa3HOTro pazMepa pa3ITuYHbIX METaJIOB.

82. [IpuBenuTe mpUMEpPbl U OTMETHTE OCOOEHHOCTH KATaIUTHUYECKUX PEaAKIHil C
y4acTHEM HAaHOYACTHULL aJIaausL.

83. IlpuBenuTe mpuMepbl peakii HAHOKPUCTATUNINYECKUX OKCHIIOB.

84. IlpuBenute mpUMephl MOJYyYEHUS M HUCIHOJIB30BAHUS IOJTYIPOBOJAHUKOBBIX
HAHOYACTHII.

85. O0ObsicHUTE BIUSHUE pa3Mepa YacTULl TOJIYNPOBOAHUKOB Ha UIMPUHY
3aIpEIICHHON 30HBI.

86. O0BsicHUTE IPUHIIUT PA0OTHl HAHOPA3MEPHOTO JIEKTPOHHOTO BBHIKIIFOUATEIIS.
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87. IlpuBenuTe MprUMepbl CEHCOPHBIX MAaTEPHAIOB HA OCHOBE MOTYITPOBOHUKOBBIX
OKCHJIOB U T€TEPOCTPYKTYP.

88. Kakre BO3MOXHOCTH OTKPBIBACT ISl MOJYYCHHs] CEHCOPOB HCIOJIb30BAaHUE
HAaHOMAaTEpHAJIOB?

89. IlpuBenute mpuMepbl  (POTOXMMHUYECKUX MPEBpAlICHUA C  y4acTHEM
HAHOYACTHII.

90. IlpuBenuTe MpUMEPHI UCTIOIB30BAHUS YTIIEPOTHBIX HAHOTPYOOK.

91. OxapakTepu3yiTe METOABl HCIIOJIB30BAHUS HAHOYACTHII B OWOJIOTUH W
MEAUIINHE.

92. Ha3oBuTe METO/BI BBEJCHHSI OMOMATEPUAIIOB B )KUBBIE KJIETKU U OPTaHU3MBI.
93. Oxapakrepu3yiTe TIPOIIECCHI pacro3HaBaHUS OMOMOJICKyJIaMH
HEOPraHUYECKUX MATEPHAIIOB.

94. OxapakTepu3yiiTe 3HAYECHHE KBAHTOBO-XMMHUYECKHMX METOJOB aHaiu3a U
peakiuii B ra30BoH (ase.

95. ChopmynupyiiTe BO3MOXKHOCTHA HCIIOJIb30BAHHUS HHU3KHUX TEMIEpaTyp s
Pa3BUTHS HAHOXUMUH.

96. IlosicHuTe, Kak B HAHOXMMHUHM IIEPECEKAIOTCS Hay4YHbIE U MPaKTUUYECKHE
POOJIEMBI.

97. Oxapakrepusyite nIpo6sieMbl MacIITAOUPOBAHUS U BOCHPOU3BOAUMOCTH U UX
CBSI3b C PA3MEPOM M3yYaeMBbIX YACTHUIL.

98. OOBscHUTE 3HAYEHHE JAJI1 HAHOXMMUU HCCIIEJOBAaHUM B IIMPOKOM HHTEpBaje
TEMIIEPaTyp.

Temaruka pegeparos:

. Ucnionb30BaHre HAHOTPYOOK B XUMUYECKUX CEHCOPaX.

. JJaboparopuu Ha 4nIe — XUMHUYECKHE HAHOCEHCOPbI

. HaHOUacTHIIbl KaK KaTanu3aTopsl

. Kpnoxnmus HaHOYacTUIl

. [lonumepHbIe HAHOKOMIIO3UTHI

. HaHouyacTHuIpl B COBpEMEHHON METUIIMHE

. KomnbrorepHoe MoaennpoBanre CTpYKTYpbl HAHOYACTHI]

. KomnbrorepHoe MoiennpoBaHue CTPYKTYpbl HAHOKOMITIO3UTOB
. Pazmepnbie 3 PexTh B HAHOXUMUU U HAHOTEXHOJIOTUHU

0. CuHTe3 U CBOMCTBA HAHOYACTHUI] OKCHJIOB METAJIIIOB

1. CuHTe3 U CBOICTBA KBAHTOBBIX TOUYEK

2. lenapumMepbl Kak HAHOYACTHIIBI U MAKPOMOJICKYJIBI

13. dymiepeHbl B COBpEMEHHON TEXHOJIOTUH HAHOMATEPHAIIOB
14. HeyrnepoaHbie HAHOTPYOKH

15. KoopauHaliioHHass XUMUsI HAHOYACTHII

16. MeTombl UcClieIOBaHUSI HAHOCTPYKTYPhI MOBEPXHOCTEN

17. Metopsl vcciieI0BaHUsI HAHOYACTHUIL B paCTBOPE

18. MeTo/bI oTy4YeHUss HAHOKOMITO3UTOB

19. HanoctpykTypupoBaHHble BoJIOKHA. [loy4yeHue u cBoiicTBa.
20. HanoctpyktypupoBaHHble TieHKH. [lorydenne u cBoicTBa.

P PP O0O0ONOOITE WN PR
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BOHpOCLI MJIS MOATOTOBKH K 3a49€Ty IO TUCHUILJIMHE:

1. Kak MOXHO KJIaCCU(PHUITMPOBATH METObI CHHTE3a HAHOYACTHUIL?

2. Kak M0oxHO ynpaBisaTh pa3mepoM u (hopmoii HaHOYaCTHIT?

3. HazoBuTe MeTOmbI WCCIENOBAaHUS CBOWCTB YAaCTUI[ Tla TIOBEPXHOCTH W
OXapaKTepU3YHTE MoIyIaeMyto HHHOPMAITHIO.

4. HazoBuTe MeETOABI HCCIEAOBAaHUS CBOWCTB HAHOYACTHII B 00BeME U
OXapaKTepU3YHTE MoTyIaeMyto HHHOPMAITHIO.

5. Ha kakux cBOWCTBax XHAKHUX KPHUCTAJUIOB OCHOBAHO HUX HCIOJB30BAaHUE B
KauyecTBE CTa0MIN3aTOPOB?

6. HazoBure u 00bBACHUTE OCOOCHHOCTH pEaKIMil YacTUI[ MarHus C
raJloreHMeTaHaMH MPU CBEPXHU3KHUX TeMIIepaTypax.

7. OxapakTepuzyiTe OCOOCHHOCTH MOJY3MIUPUYECKUX, HEIMIHPUYECKHX M
THOPUIHBIX METOJIOB TEOPETHUECKOTO MOJICITUPOBAHHSL.

8. OxapakTepusyiiTe 0COOCHHOCTH METO/1a MaTPUIHON M3OJIALUN B TPEOOBAHUS K
MaTpPHIIAM.

9. Kak nonyyatotr HaHOTpyOKu? KakoBa Xxumusi HaHOTpYyOOK?

10. [IpuBeauTe npuMepsl KaTAIUTUYECKUX PEAKIIMI HA HAHOYACTHUIAX Pa3IMYHbIX
METaJIJIOB.

VIl. MaTepnaibHO-TEXHHYECKOE O0ecrieueHue
[IpoBeneHue nekImMii 00ECIEYeHO TMEPEHOCHON MYJIbTUMEIUIHONW CHUCTEMOH,
COCTOSIIIIEH U3 HOYTOYKa M TIPOEKTOpA.

VIIl. CBenenusi 00 00HOBJIeHMH padoyeii MPOrpaMMbl JUCHUTLINHBI

Nerr. . OOHOBIIEHHBII Ornncannie BHECEHHBIX PexBH3uTHI TOKYMEHTA,
pasnen paboueit N3MEHEHNH YTBEPAUBLIETO
MpOrpaMMbl W3MEHEHUS
JACIUTUINHBI
1. Pasmen V. VYueGHno- | [Job6aBneHsl HOBbIe mocoOus B | [IpoTtokon Nell oT
METOANYECKOE U | OCHOBHOM CIIMCOK JauTepaTypsl | 28.04.21r. 3acelaHus
MH(pOpPMaLMOHHOE YUYEHOTO COBETa XUMHKO-
o0ecnieueHue TEXHOJIOTUYECKOIO
JIVICTIATUTHHEI ¢dakynbTera
2. Paznen V. VYwueGuo- | Jlo6aBnensl HoBble mocoOust B | [Iporokon NelO ot  27.
METOANYECKOE U | CIIMCOK JINTEPATyphI 06.2023r3acenanus
UH(POPMALIMOHHOE YUEHOI'0 COBETa XUMHKO-
o0ecrieueHue TEXHOJIOTUYECKOTO
JUCLIUTUTMHBI dakynbTeTa
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