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I. AuHHoTanus

1. Heab 1 3a1a4M AUCHUTLTAHBI

Lenbro OCBOCHUS JUCLIMILTMHBI SIBISIETCS: U3yUEHUE CTYJIEHTAMH HAYYHBIX OCHOB
COBPEMEHHBIX HAHOTEXHOJIOTHH.

3amauyaMy OCBOCHHMS TUCIUATIINHBI SIBIISTFOTCS:

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

— U3y4YEHUE METOJIOB UCCIICIOBAHUSI HAHOCTPYKTYP;

— M3ydYeHHe O0JIaCTell NMPUMEHEHWS HAHOYACTHI[ M HAHOCTPYKTYPHUPOBAHHBIX
MaTepUasoB.

2. Mecrto mucuuniiuabl B cTpykrype OOII

Juciuriaa «HaHoxumushy BXoauT B oOs3arenbHyr0 4Yacth bioka 1
«luctmrmmHbpDy yaeOHOTo TiaHa. JIMCIUIUIMHA 3aKIaIbIBACT 3HAHUS JIJIS BHITTOJTHCHHMS
HAY4YHO-MCCIIEIOBATEILCKOM 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. O0beM aucHUIIMHBI: 4 3adeTHbIC eauHMILI, 144 akageMUYECKUX 4aca, B
TOM 4YHCJIe:

KOHTAKTHAs ayJIuTOpPHas padora: jnekiuuu 30 4acoB, B T.4. MPaKTUYECKas
rioaroroka 30 yacos;

caMocrosTesibHast padora: 114 gacos.

4. Ilnanupyembie pe3yJibTaTbl 00y4eHHs 10 JUCHUILUINHE, COOTHECEHHbIE ¢

IVIAHUPYEMbIMH Pe3yJibTATAMM 0CBOCHHS 00Pa30BaTeIbHOM MPOrpPaMMbI

[Tnanupyemble pe3ynbTaThl [Tnannpyembie pe3ynbTaTbl 00y4EeHHUs 110

OCBOEHUSI 00pa30BaTEILHON TVCLUILITIHE

mporpamMmsl ((hopMUpyeMbIe

KOMITETEHIINH )

OIIK-3 OIIK-3.2Mcnonp3yeT cTaHAapTHBIE 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
pemenus 3ana4d npodeccuonanpHor | OIIK-3.3 Mcnonb3yeT coBpeMeHHbIE
JEeSITEIbHOCTU BBIUMCIIUTENILHBIE METOIBI J1s1 00pabOTKH
JTAHHBIX XUMHUYECKOT0 SKCIIEPUMEHTA,
MO/ICIMPOBAHMSI CBOMCTB BEILIECTB
(MaTepuaioB) U MPOLECCOB C UX yHaCTUEM

5. ®opMa POMEKYTOYHOM ATTECTALMHU U CeMECTP MPOXO0KIACHUS:
3K3aMEH BO 2-M CEMECTPE.

6. SI3bIK MpenogaBaHusi: PyCCKUil.

II. Conep:xanue IMCUMIIMHBI, CTPYKTYPHPOBAaHHOE N0 TeMaM (pa3aesaMm) ¢
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
Hanouacmuy
Tema 1. OcHOBHbBIE TOHATHS 8 2 6
HAaHOXMMUU ¥ HAHOTEXHOJIOTUHU
Tewma 2. HanowyacTuisl MetajiioB 7 1 6
Tewma 3. HaHowacTHIlbl OKCHIOB 7 1 6
Tewma 4. KBanToBbIe TOUKH 8 2 6
Tewma 5. Jlenapumepbl 8 2 6
Tema 6. @ynnepeHbl 7 1 6
Tema 7. HanoTpyOxu 7 1 6
Paszoen 2. Ilonyuenue nanopazmeprvix
NOKPbIMULL U NJIeHOK
Tema 8. Xumnueckoe napodasznoe 8 2 6
OCaXKICHHE
Tema 9.MonekynspHOe HacllauBaHue 8 2 6
Tema 10.MonekynsipHO-Ty4KOBast 8 2 6
SIUTAKCHUS
Tewma 11.Meton Jlenrmiopa-bnomkert 7 1 6
Tema 12.301b-renp TEXHOTOTHS 7 1 6
Paszoen 3. Memoowl uccrneoosanus
HAHOCMPYKMYp
Tema 13. DnexTpoHHAas MUKPOCKOIUS 8 2 6
Tema 14. ATomHO-cunoBas 8 2 6
MHUKPOCKOTIHS
Tema 15. JlunamMmuueckoe paccessHue 8 2 6
CBeTa
Tema 16. Dnnuncomerpust 8 2 6




Pazoen 4. Ilpumenenue nanovacmuy u
HAHOMEXHON02Ul
Tema 17.HanouacTuiel 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

III. O6pa3oBaTenbHbIE TEXHOJIOTHH

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, PeLIeHNnEe 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, peUIeHUE YIPaXKHEHUIT),
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),
1uppoBble (MOKa3 Mpe3eHTaIU)

Tema 7. HanotpyOxu

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 JEKIMsL, PeLIeHNne YIPaXHEHUH ),
1M poBble (MOKa3 MPe3eHTaIHi)
Tema 9.MonekynsipHOe HacllauBaHue Jlexuus TpaauLUOHHbIE ((PpOHTATIBHAS
JEKIMsL, PeLIeHNne YIPaXHEHUH ),
1M poBble (MOKa3 MPe3eHTaIi)
Tema 10.MonekynsipHO-IIy4KOBast Jlexuus TpaJULMOHHbIE ((HPOHTATIBHAS
AIUTAKCUS JEKIUS, pelIeHHEe YIpaKHEHUH),
¢ poBbIe (MOKa3 Mpe3eHTaHN)
Tema 11.Meton Jlenrmropa- Jlexuns TpaauUuuoHHbIE ((PpoHTATBHAS
bromxert JEKIMsI, PeLIeHNnEe YIPaXKHEHUH ),
1M (poBble (MOKa3 MPe3eHTaIi)
Tema 12.301b-renb TeXHOIOTUSA Jlexuus TpaJUIMOHHbIE ((HpPOHTATIBHAS

JEKIUS, peuIeHHe YIPaXKHEHUI ),
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
Y MEJTUIIUHE JEKIUS, pelIeHUE YIIPaXKHEHU),
rdpoBkIe (MMOKa3 MPEe3eHTAIINN )
IV. Ouenouynble  Marepuadbl  JJA NMPOBeJACHUST  TEeKymeh |
l'[pOMe)KyTO‘lHOﬁ arTrecranuu
1. TunoBwbie 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.

peanu3aIuio METOIOB | MOTYIMITUPUIECKUM MeTofoM PM6.

Mouiekysiel PAMAM BTOpO#1 reHepanuu u
IIPOBECTH €€ N'€OMETPUUECKYIO ONITUMU3ALINIO
METOJ0M MOJIEKYJISIPHONM MEXaHUKH B CHJIIOBOM
nosie SYBYL

Jran TunoBblie KOHTPOJIbHbIE 3aJaHUS /ISl OLlEHKH IMoxka3zarenu u
(popmupoBanus 3HAHUI, YMEHH I, HABBIKOB (2-3 mpumepa) KpUTEpHUHU
KOMIIeTeHIIUH, B OlLleHUBAHUS
KOTOPOM y4acTBYyeT KOMIICTeHIIHH,
AUCHUILINHA KA1
OLICHMBAHUSA
Buaaners: HaBbikamMu | 3aganue 1. C ucnosib30BaHHEM IPOrPaMMBI [IpaBunsHO
paboThI C Spartan co3gaTh KOMIIBIOTEPHYIO MOJEIIb IIPEI0KEHBI
HpOrpaMMaMH, MoJeKyibl GpynepeHa Ceo M IPOBECTH €€ METOJIbI JUIs
00ecreunBaloIMMH | TEOMETPUYECKYIO OTITUMHU3ALINIO pEILIeHus Tpex

3ama4 — 3 Oasa,

MOJIEKYJISIPHOMU JBYX 3a/1a4 —
MEXaHHWKH, 3aganme 2. C UCMOIb30BAHUEM TPOTrPAMMBI nBa Oasa,
MOJIEKYJISIPHOM Spartan co3naTh KOMIIBIOTEPHYIO MOJIETH OJHOM 3aJ1a4yu —

oIMH Oalll, HU
OIHOTO
MIPaBWIIBHO
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

HAHOYACTHII. 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
HMEIOLLETOCS nporpamm nakera Schrodinger Materials Science IIPABUJIbHBIN
MIPOrPaMMHOTO Suite obecriedrBaeT BO3MOXKHOCTH TPOBEICHUS OTBET
obecrieueHus 1 pac4yeToB METOJOM HEAMIIMPHUYECKON KBAHTOBOM
BBIUMCIIUTENILHON MEXaHUKH?
TEXHUKH JJI5 A. Jaguar;
MOJICITUPOBAHUS Bb. Macro Model;

cBoiicTB HaHouactull | 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. Tunosbie 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 nmpumepa) KpUTEpHHU
KOTOPOM y4acTBYyeT OlleHUBAHUSA
AUCHHUIINHA KOMIIeTeHIIHH,
IKaJjaa
OLICHMBAHUS
Baagers: meroarkamu 3aganme 1. C ucnoap30BaHUEM TPOTrPaMMBbI 3aganue
COCTaBJICHUSI Mestro co3naTh KOMIIBIOTEPHYIO Ki1acTepa Auil, | BBIIOJIHEHO
KOMITBIOTEPHBIX MOJIeNIell | cTaOUIM3MpOBaHHOTO TpudeHuapochuHoM IpaBUIIBHO — |
HAHOYaCTUIl U Oamn




HAHOCTPYKTYPUPOBAHHBIX
MaTepUaIoB

3aganme 2. C uCMoab30BaHUEM TPOTrPaAMMBbI
Maestro co3aTh KOMIIBIOTEPHYIO MOJIETh
dbymnepena Cro

YMertb: ogo0parth
METOJI MOJICIMPOBAHUS,
COOTBETCTBYIOLIUH
IIOCTABJICHHOM 3a1a4e.

Tect 1. Ykaxurte npaBuiibHble OTBETHI. J11s
TEOPETUIECKOro pacuéra HHPPaKPaCHOTO
criektpa ymiepena Ceo B mporpamme Spartan
MO>KHO HCTIOJIb30BATh METO/IbI:

A. Molecular Mechanics — SYBYL;

b. Semi-Empirical — PM6;

B. Hartree—Fock — STO3G;

I'. Density Functional — B3LYP — 6-31G**

. 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

1 6ann 3a
KaXXIbIA
MPaBUIbHBIN
OTBET.

3HaTh: COBpEMEHHBIE
METO/IbI KOMITBIOTEPHOTO
XUMHHU MOACIIMPOBAHU A
CTPYKTYPHI U CBOICTB
HAHOYACTHII.

Tect 1. Ykaxure npaBuiibHbIi oTBeT. Ha
CEerOJIHSAIIHUMI IeHb HanboJee 4acTo
MPUMEHSIEMBIM IS ONITUMHU3AIIH T€OMETPHH
HAHOYACTUI SIBJIICTCSI METOI:

A. Hartree-Fock — 3-21G;

b. Density Functional - B3LYP — 6-31G

B. Moller—Plesset — MP2 — cc-pVTZ

Tect 2. Ykaxure npaBuibHbIi oTBeT. [Ipu
pacuere 3Hepruu HaHovacTuusl merogom DFT
HauOOJIBIIIYIO TOYHOCTh 00ECTICUUT
UCIOJIb30BaHNEe Habopa 0a3uCHBIX (YHKIIHI
A. cc-pVTZ

b. STO3G;

B. 6-31G.

ITo kaxgomy

TECTY:
3 MpaBWIBHBIX
oTBeTa — 3
Oajua;

2 TIpaBUIIbHBIX
oTBeTa — 2
Oaia;

1 npaBUIBbHBIN
oTBeT — 1 Oa;
Her

IIPaBHJIbHBIX
otBeToB — 0
0aJuIoB.

V. YueOHO-MeTOoAn4YecKoe U MHPOPMALIMOHHOE 00ecTieYeHue TUCHUILIUHBI

1) Pexomenyemas nurepatypa

a) OcHosHas umepamypa:
1. Hanorexnomorun. Xumudeckue, PU3MUECKUE, OMOIOTHUYSCKIE U DKOJIOTHISCKUE
acriektsl : MoHorpadwus / M. H. Tumodeesa, B. H. ITanuenko, B. B. Jlapuukun [u ap.]. -
HoBocubupck : M3n-Bo HI'TY, 2019. - 283 c. - (Cepust «Monorpaduu HI'TY»). - ISBN

978-5-7782-3863-3.

- Teker AJIEKTPOHHBIN.

- URL:

https://znanium.com/catalog/product/1866282 (nata oopamenus: 02.10.2023). —,

2. Meroapl TOJNYYCHHS 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 (nata oOparenus: 21.06.2021).



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

6) Jlononnumenvuas iumepamypa.
1. Pakos, O. I'. Heopranndeckue HaHOMaTepuaitsl ;: yaeOHoe ocodue / 3. I'. PakoB. —

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

2. Metponorudeckoe odecrieueHre HaHOTEXHOJIOTUN W MPOIYKIIMH HAHOMHIYCTPUH :
yuebHoe nocodue / O. JI. Anammna, C. E. Auapromeukus, C. Y. AHeBckwii [u ap.] ; mo.
pen. B. H. Kpyrukosa. - Mockaa : Jloroc, 2020. - 592 c. - ISBN 978-5-98704-613-5. -
Tekct : anextponnsid. - 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. 3bikoBa ; mox pen. JI. H. IlatpukeeBa, A. A. PeBuHol. — 3-€ u311.,
anekTpoH. — Mockga : Jlabopatopus 3nanuii, 2020. — 275 ¢. — (HaHoTexHomorum).
— ISBN  978-5-00101-838-4. - Tekcr : onektponHsid. -  URL:
https://znanium.com/catalog/product/1093269 (nara oopamenus: 21.06.2021).

Nmommmn B.A. Hanomarepuaisl : yueonoe nocooue / Mmommn B.A.. — HoBocubupck
: HoBocuOupckuii rocyapcTBeHHbIN TexHU4Yeckuil yauBepcuret, 2019. — 114 ¢. —
ISBN 978-5-7782-3858-9. — TekcT : 31€KTpOHHBIN // DNEKTPOHHO-OMOIMOTEUHAs
cuctema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/98719.html

2) Ilporpammuoe obecrieueHue
a) JIneH3noHHoe nporpaMMHoOe oOecrieueHue
Gaussian 03, Hyper Chem
6) CBOOOIHO pacIpocTpaHsIeMOoe IMTPOrpaMMHOE 0OecrieueHe
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 TipodecCHOHATbHBIE 0a3bl NAaHHBIX W WH(POPMAITMOHHBIC
CIIPABOYHBIC CUCTEMBI

1. EnuHas xommbploTepHas 06aza JaHHBIX 10 HaHOMarepuajiaM W HaHOTEXHOJIOTHSIM,
ucnoibp3yeMbiM B Poccuiickoit deneparyu http://web.ion.rw/GM 1/GM.aspx
2. Explore Chemistry https://pubchem.ncbi.nlm.nih.gov/

4) IlepeueHr  pecypcoB  MH(DOPMAIMOHHO-TEJICKOMMYHHUKAIIMOHHONW — CETH

«MHTEpHET», HEOOXOAUMBIX JIJIS1 OCBOSHUS TUCIIUILIMHbI

1. Hayuno-o0pa3oBaTenbHbIi IIeHTp 1o HaHoTexHoorusiM MI'Y nm. M.B.
Jlomonocoga http://nano.msu.ru/

2. NanoNewsNet: caift o HaHOTexHONOrUsAX B Poccum http://www.nanonewsnet.ru/

3. HanomeTp: HaHOTEXHOIOTUYECKOE cO00IIecTBO http://www.nanometer.ru

4. HAHOOBP: MexnuctummaapHoe ooydenue http://www.nanoobr.ru

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

6. denepanbHbI TOPTAIT 0 HAHOTEXHOJIOTHSIM M HAHOMAaTepraliaMm
http://www.portalnano.ru/

7. HanotexHosoruu u HanoMatepuaibl B Poccun: ouiaibHbIi calT motpeouTeneit
HAHOTOBAPOB M HAHOYCIYT http://www.nanoware.ru/

8. Caiit Hanorexnonoruueckoro oomectBa Poccunt (HOP) -http://www.ntsr.info

9. Kypnan ®enepanbHOro areHTCTBA M0 HayKe M MHHOBAIsM P «Poccuiickue
HaHOTEXHOJIorHmW» http://nanorf.ru/

10. XKypnan Hanorexnonoruu: pazpadoTka, nmpruMeHenne — X XI Bek

http://www .radiotec.ru/catalog.php?cat=jr17

11. MexnyHapoJHbIi HAyYHO-TEXHUYECKUI U TEOPETUUECKUI KypHAIT
Hanromarepuaisl 1 HaHOCTPYKTYpbI — X XI Bek

http://www .radiotec.ru/catalog.php?cat=jr18

12. Hano [Haitxnect: IHTepHET-KypHaN 0 HaHOTeXHOIOrusX http:/nanodigest.ru/

13. Tomynsipubie Nanotexnosnoruu http://www.big-

big.ru/854?link _url=http://popnano.ru

14. DnexrponHas OubIMOTEKa MO XUMHUU U TexHuke http://rushim.ru/books/books.htm
15. Xummueckuii moptain ChemPort.Ru http://www.chemport.ru

16. DnexrpoHHas OMOIMOTEKa Y4eOHBIX MaTepralioB Mo Xumuu Ha noptaiie Chemnet
http://www.chem.msu.su/rus/elibrary

17. Poccuiickuii XUMHUKO-aHATTMTUIECKUM riopTtai http://www.anchem.ru/

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

19. Caitr Chemworld.Narod.Ru -Mup xumun http://chemworld.narod.ru

VI. Meroauueckue MaTepuajbl st O0y4YAlOIIMXCHA 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 Kiaccu(uuupoBaTh METO/IbI CHHTE3a HAHOYACTHIL?

2. Chopmynupyiite 0COOEHHOCTH XMMUYECKOTO BOCCTAHOBJICHUSI MPHU MOTYYECHUN
HaHOYaCTHUIl METAJLIOB.

3. IlpuBenure nOpuMEpPHl MOJYYEHUS HAHOYACTUI] METAILUIOB XHWMHYECKUM U
paaualMOHHO-XUMHUYECKUM BOCCTAHOBJIEHUEM.

4. KakoBbl (DYHKIIMM OPraHUYECKUX PACTBOPUTEINICH B CHHTE3€ HAHOYACTHUIL?

5. O0ObsicHUTE, TIOYEMY MHUIEUIBI U JEHAPUMEPHl MOXHO HCIOIb30BaATh IS
CTaOMIM3aI[i HAHOYACTHII.

6. IlpuBenure mpuMepbl NPUMEHEHHUS MOPUCTBIX CTPYKTYp ISl CTAOWMIIM3ALMH
HAaHOYACTHII.

7. CpaBHUTE (POTOXUMUYECKOE U PATHAIIMOHHO-XUMHUYECKOE BOCCTAHOBJICHHE /IS
CHUHTE3a HAaHOYACTHI] METAJIOB. [IpuBenuTe mpumepsl.

8. OOBSICHUTE MPHUHLMNBI 30JIb-T€IIb-METOJ]a U OCOOCHHOCTH MCIIOIb30BaHUS
CBEPXKPUTUYECKUX PACTBOPOB JIJII CHHTE3a HAHOYACTHII.

9. OxapakTepu3yWTe CXOACTBO W pPa3IMuyM€ METOJOB MATPUYHOM H3O0JALUU M
IIpenapaTuBHON KPHOXUMUMU.

10. HazoBuTe 0COOEHHOCTH KOHACHCALUY BEUIECTB HAa XOJIOHbIE TOBEPXHOCTH.
11. Onumute GpakTophl, BAUSIOLIME 1A pEaKUUU IPU HU3KUX TEMIepaTypax.

12. IIpuBeauTe npuMepsl YCTAHOBOK IS ITOJYyYEHUs HAHOYACTHUL C IPUMEHEHUEM
Pa3INYHBIX XMMUYECKUX METOJOB.

13. Kak MO>XHO ynpaBiiTh pa3MepoM U (OpMOK HAHOYACTHIL?

14. [IpuBeauTe npuMeEpbl MCHOJIb30BaHUS MOJIMMEPOB I YIpaBiIeHUs (opMoi
HAaHOYACTHII.

15. HazoBute u3BectHbie BaM (hopmbl HaHOUacTHIl. [IpuBenuTe nprumepsl.

16. HazoBure MeETOIBI HCCIEIOBAHUS CBOMCTB YacTHI[ IHa IIOBEPXHOCTH U
OXapakTepU3yuTe NoJydyaeMyro HHPOpMaLHUIO.

17. HazoBuTe MeETOABI HCCJIENOBAaHUS CBOWCTB HAHOYACTUIl B O0BEME U
OXapaKTepu3yiTe noydaeMyro HHGOpMaIuio.

18. OxapakTepu3yiiTe 0COOCHHOCTH U CHEU(UKY TPOCBEYUBAIOIIEH AIEKTPOHHON
MUKPOCKOIIUH.

19. OnumuTe TpUHIKIBI PaOOTHI 30HI0BBIX MUKPOCKOIIOB PA3JIMYHBIX THUIIOB.

20. OxapakTepusyiTe 0COOCHHOCTH AUDPAKIIMOHHBIX METOJ/IOB aHAJIN3A.

21. ComocraBbTe cHenmupUKy M YyBCTBUTEIBHOCTHh PA3NMUYHBIX CHEKTPATbHBIX
METO/IOB.

22. OObSICHUTE KOHKYPEHTHBIE MEXaHM3Mbl pEAaKIMM YacTUIl MarHus ¢
raJIOreHyIJIeBOI0OPOJaMHU.

23. OxapakTepu3yiiTe 0COOEHHOCTH KpHOPEAKLIHUA YaCTUL] PA3JIMYHBIX METAJUIOB C
JTMOKCUIIOM YTJIEpO/Ia.

24. O0BsicHUTE OCOOEHHOCTH M MPUYUHBI B3PBIBHBIX KPUOPEAKIUH.

25. IlpuBenure mpuUMepbl MPUMEHEHHUS MOJIMMEPOB Ui CTAOMIM3ALMM MOHO- U
OMMeTaNINYECKUX HAHOYACTHII.

26. OnumuTe 1 00BSICHUTE 0COOCHHOCTH CIIEKTPOB cepeOpPO—CBUHEII.

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

28. Ha kakpmx CBOMCTBax >XHMJIKUX KPHUCTAJZIOB OCHOBAHO HUX MCIOJb30BAHHE B
Ka4eCcTBE CTaOUIN3aTOPOB?
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29. O6bsacHUTE U3MEHEHUs, HAOI0JaeMbIe B 3JIEKTPOHHBIX CHEKTpPaX M CHEKTpax
OIIP B cucteme cepeOpo-1nanoOonpeHuI.

30. [IpuBeauTe mNpUMEPHl HCHOJIB30BAHMS METACTAOMIIBHBIX KOMILUIEKCOB LIS
W3Y4YEeHUs] aKTUBHOCTH YaCTHUI METAJJIOB.

31. OxapakTepu3yiiTe 0COOEHHOCTHU AJNEKTPOHHOTO cTpoeHus P30.

32. OxapakTepu3yiiTe 0COOEHHOCTH pEaKIMil YacTHI] camapusi CO CHUPTaMU U
YTIE€BOAOPOIAMH.

33. HazoBute cneuuduyeckue OCOOEHHOCTH peaKIMil YacTUll METaUIOB B
HU3KOTEMIIEPATYPHBIX COKOHJIEHCATAX.

34. [IpoaHanu3upyiTe peakMOHHbIE BOBMOKHOCTH METO1a KPUOKOHACHCALINH.
35. Ha nmpumepe camapusi U TOabMHSI OOBICHUTE OCOOEHHOCTU UX CIEKTPOB B
MaTpHILE aproHa.

36. HazoBute u OOBSACHUTE OCOOEHHOCTH pPEAKUMHA YaCTUIl MarHusi C
rajjoreHMeTaHaMu IIPH CBEPXHU3KUX TEMIIEpATypax.

37. CpaBHHTE peaKkIMy YaCTHUI] MAarHUS U caMapus B JBOMHBIX U TPOMHBIX CUCTEMAX.

38. Oxapakrepusyiite 0COOEHHOCTH peakuuii YaCTHII MarHus C
YEeTBIPEXXJIOPUCTHIM  yriiepooM. CdhopmynupyiiTe BO3MOMKHBI — MEXaHU3M
peaKuuu.

39. llosicHuTe Ha mpuUMepax MOHATHS aKTUBHOCTH U CEJIEKTHUBHOCTH HAHOYACTHIL
METAJIJIOB.

40. O0OBsicHUTE Ha TIPUMEPE YACTUIL cepedpa, Kak MOKHO YIPABISATh UX Pa3MEPOM
1 (HPOpPMOH.

41. OxapakrepuzyiTe OCOOCHHOCTH MOJYIMIUPUYECKUX, HEIMIHPUYECKHX U
TUOPUAHBIX METOJIOB TEOPETUUECKOIO MOJICTUPOBAHUS.

42. OxapakTepu3yuTe NpeuMyIIEeCTBA HU3KUX TEMIIEPATYP IIPU U3YUYEHUH PEAKLIAN
C YY4aCTHEM YaCTHUIL METAJIIOB.

43. OxapakTepu3yTe 0COOEHHOCTH METOJIa MAaTPUYHOMN U3OJISAINHU U TPEOOBAHUS K
MaTpHULIAM.

44. Yto Takoe HAaHOPEAKTOPbI?

45. Tlouemy yacTHIIBI MarHus IMOJIB3YIOTCS 0COOBIM BHUMaHUEM HCCIIeI0BaTeIICH?
[IpuBenure npuMepsl.

46. O0BsicHUTE OCOOCHHOCTH PEaKIMi M aKTUBHOCTH YaCTUIl MarHus W KaJIbLIHS C
MOHOTaJIOTEHMETaHAMMU.

47. llpuBenure NMpUMEpPbI PEaKIil C yHaCTHEM HAHOKPUCTAJIJIOB OKCHJIA MArHHSL.
48. OxapakTepu3yTe OCOOCHHOCTHM pEaKIMM YacTUl] HUOOUS C pPa3IUYHbIMU
MOJIEKYJIaMU.

49. O0bsAcHUTE OCOOEHHOCTH pa3MepHOro 3d@exra B KHHETUKE PEAKUUN YaACTHIL
HUOOUS C JIUTEpUEM U a30TOM.

50. [IpuBeauTe npumMepsl pasmMepHbIX F3(PPEKTOB ¢ yyacTUEM YacTUll BoJb(dpama u
BaHa/IMs.

51. ITpuBeauTe mpuMepbl peakiiuii HEMOHOTOHHOM 3aBUCUMOCTH OT YMCJIa aTOMOB
Kelesa.

52. OxapakTepu3yiTe OCOOCHHOCTH TpOIecca IMOJYYSHHUSI COJbBATUPOBAHHBIX
YaCTHUIl METAJLIOB.

53. [IpuBeauTe MpUMEpHI peakiuii C ydacTHEM HAaHOYACTHUIl KOOaIbTa.

54. OxapakTepu3yiTe 0COOCHHOCTHU MOTydeHUs: OnmeTautnyeckux yactuil FePt.
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55. Oxapakrepusyiite creupuKy peakiuil 3apsHKeHHBIX U HEUTPaTbHBIX YaCTHIL
MEJH.

56. Uto Takoe nepecosbBaTalus yacTul Meramia? [Ipusenure npuMmepsl.

57. llpuBeauTe mpuMephl MOJTYYSHUS YACTUIl Pa3HOU (POPMBI.

58. [IpuBeauTe MpuUMeEphl U MPOAHATUZUPYHUTE OCOOEHHOCTH PEAKIUMA C ydacTUEM
YaCTHUIl aJTFOMUHUS.

59. llpuBeauTe mpuMeEphI pEAKINNA C Y4aCTUEM YETHBIX U HEYETHBIX YACTHII.

60. OxapakTepu3yiTe caMOOpraHU3aIMIO YACTHUI] U CTAOUITU3UPYIOUTUX JTUTaH/OB.
[IpuBenu Te mpUMEDBL.

61. IlpuBenute mpuMepsl U OOBICHUTE MPOLIECCH CAMOOPTaHU3AINH CPEPUIECKUX
U CTEP’KHEOOPA3HBIX YACTHII.

62. Chopmynupyiite ycnoBus, BIUAIONINE HA CAMOOPTaHU3AINIO0 HAHOYACTHIL.

63. Ilepeuncnure U oxapakTepuU3yMTe METOJbl HUCCIEIOBAHUS CaMOOpraHU3aIlUuU
HAaHOYACTHII.

64. OxapakTepu3yiiTe OCOOCHHOCTH XUMHUYECKUX pEaKIuid ¢  ydacTUEeM
byepeHoB.

65. Kak nonydarot HaHOTpyOkH? KakoBa XuMus HaHOTPYOOK?

66. OxapakTepu3yi Te MPOoIEeCChl 3aMOTHEHUSI HAHOTPYOOK.

67. Kak ocyIiecTBIsIOT NPUBUBKY (PYHKIIMOHAIBHBIX TPYMI K HAHOTPpyOKam?

68. [IpuBenuTe MpUMephl BHEAPEHHS ATOMOB U MOJIEKYJT B MHOTOCIIOMHBIC TPYOKH.
69. Kakue pazmepnsbie 3pPexTsl HAOII01aI0TCSI B HAHOXUMUU ?

70. Kakue Moaenn UCIIOb30BaHE! IS aHAJIN3a B3aNMOICUCTBUN MeTaJUI—JINTaH
71. OxapakTepu3yuTe MOJIEIU, HCIOJIb30BAHHBIC JJIsI OINUCAHUS 3aBUCUMOCTH
TEeMIIepaTyphl IUIABJIICHUS OT pa3Mepa 4acTULl METaslIa.

72. OXapaKkTepu3ytuTe 3aBUCUMOCTb ONITUYECKUX CIIEKTPOB OT pa3Mepa YacTHLI.

73. Kak cBsi3aHa MOCTOSIHHAS PEIIETKU C Pa3MEPOM YaCTHUILIBI?

74. OxapakTepu3yiTe 0COOEHHOCTH KUHETUKHU PEAKIUi ¢ y4acTHEeM Majoro yucia
YacTHIL.

75. OxapakTepu3yiTe 0COOEHHOCTH TEPMOIMHAMUKN HAHOYACTHII.

76. Oxapakrtepusyite BiussHue pH Ha TepMOAMHAMUKY HAHOYACTHII.

7°7. llpuBeauTe mpuMeEpbl KaTATUTAUYECKUX PEAKIMKA Ha HAHOYACTULIAX Pa3JIMUYHbIX
METAJIJIOB.

78. OxapakTepu3yiTe OTAEIbHbIE CTaIuU (POTOKATAIUTUYECKOTO BOCCTAHOBIICHHUS
TUCYIb(PHUIOB HA TUOKCUJIE TUTAaHA C HAHECEHHBIMU HAaHOYACTHUIIAMH cepedpa.

79. IlpuBeauTe npuMepsl pa3MepHbIX 3PPEKTOB B (PoTOKATATIUSZE.

80. OxapakTepu3yuTe BO3MOKHOCTH 30HAOBOM MHUKPOCKOIIUM B OCYILIECTBICHUU
XAMUYECKUX PEaKIUH.

81. Oxapaktepu3yiiTe OCOOCHHOCTH OKHCIICHHMS OKCHJA YIJIepoJa YacTUIlaMu
pPa3HOro pazMepa pa3IMYHbIX METAJIJIOB.

82. [IpuBeaute mpuMepbl U OTMETHTE OCOOEHHOCTH KaTaJTUTUYECKUX PEAKIHUMA C
y4aCTUEM HAHOYACTHUIL MAJIA U,

83. [IpuBeauTe npuUMeEpPHI PEaKMi HAHOKPUCTAINIMYECKUX OKCHJIOB.

84. [IpuBeauTe nOpuMepbl MOIMYYECHHUS] W HCHOJB30BAHUS TMOJTYIPOBOJIHHUKOBBIX
HAaHOYaCTHII.

85. O0ObsicHUTE BIUSHHE pa3Mepa YaCTUIl TOJYyMPOBOAHUKOB Ha IMIUPHUHY
3aIpEIICHHON 30HBI.

86. OOBsICHUTE MPUHIIUT PAOOTHI HAHOPA3MEPHOTO AIEKTPOHHOTO BBIKITIOUATES.
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87. IlpuBeauTe MpuMephl CEHCOPHBIX MaTEPUAIIOB HA OCHOBE TIOJTYTIPOBOHUKOBBIX
OKCHUJIOB B TETEPOCTPYKTYP.

88. Kakue BO3MOXHOCTH OTKpBIBAET ISl MOJYYEHHS CEHCOPOB MCHOJIb30BAHHE
HAaHOMAaTEpHAJIOB?

89. IlpuBeaute mnpumepbl (POTOXMMUYECKUX TMPEBpPAIICHUA C  ydacTUEM
HAHOYACTHII.

90. [IpuBeauTe MpUMEPHI UCIIOJIB30BaHUS YIIIEPOAHBIX HAHOTPYOOK.

91. OxapakTepu3yiiTe METOAbl HUCIIOJIb30BAaHUS HAHOYACTUI] B OHOJOTUH U
METUITIHE.

92. HazoBuTe METOBI BBEACHUS OMOMATEPUAIIOB B )KUBBIC KIIETKH H OPTAHU3MBI.
93. Oxapakrepusyire MPOLIECCHI pacro3HaBaHUs OMOMOJIEKYyJIaMHU
HEOPTaHUYECKUX MATEPHAIIOB.

94. OxapakTepu3yiTe 3HAaUYCHHWE KBAHTOBO-XMMHYECKHMX METOJIOB aHaln3a |
peakiuii B ra30BoH (ase.

95. ChopmynupyiiTe BO3MOKHOCTH HCIIONB30BAHUS HU3KUX TEeMIEparyp Juis
Pa3BUTHUSI HAHOXHUMHUHU.

96. [losicuuTe, Kak B HAHOXMMHUU TEPECEKAIOTCS HAy4YHbIE U MPAKTUYECKHE
POOJIEMBI.

97. OxapakTepu3syite mpoodieMbl MacCIITAOUPOBAHUS U BOCIIPOU3BOJIUMOCTH U UX
CBSI3b C pa3MEPOM M3Yy4aeMbIX YaCTHII.

98. O0BsicHUTE 3HAYECHUE /JII HAHOXUMUHU HCCIEAOBAaHUI B IIMPOKOM WHTEpBAse
TEMIIEPaTyp.

Temaruka pegeparos:

. Ucnionp30BaHne HAHOTPYOOK B XUMUYECKUX CEHCOPaX.

. JJaboparopuu Ha yune — XUMUYECKUE HAHOCEHCOPHI

. HaHouwacTuipl kak KaTanm3aTopsl

. Kproxumus HaHo4acTuil

. [TonmnmepHbIE HAHOKOMITO3HUTBI

. HaHOUacTuiel B COBpEMEHHON METULIMHE

. KomnproTepHO€e MOJIeTMpOBaHNE CTPYKTYPhl HAHOYACTHI]

. KomnproTepHO€ MOJIETMPOBAHUE CTPYKTYPhl HAHOKOMITO3UTOB
. Pazamepnbie 2pdexThl B HAHOXUMHH ¥ HAHOTEXHOJIOTUU

. CuHTE3 ¥ CBOMCTBAa HAHOYACTUI] OKCUJIOB METAJIJIOB

. CUHTE3 ¥ CBOMCTBA KBAHTOBBIX TOUEK

. JenapuMeppl Kak HAHOYACTHULIBI 1 MAKPOMOJIEKYJIbI

. OynnepeHsl B COBPEMEHHOM TEXHOJIOTMY HAHOMATEPUAJIOB

. Heyrneponnbie HaHOTpYOKH

. KoopanHanronHas Xumusi HAHOYaCTHII

. MeToas! uccnenoBaHua HAHOCTPYKTYPBI IOBEPXHOCTEN

. MeToibl uccneqoBaHrs HAHOYACTUI] B PaCTBOpE

. MeToapl nory4eHUs: HAHOKOMITO3UTOB

. HanocTpykrypupoBanusie BojiokHa. [lonydyeHre u cBOMCTBA.
. HanocTpykrypupoBanHusie niieHkU. [lonydyenne u cBorcTBa.
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BOHpOCLI MJIS MOATOTOBKH K 3a49€Ty IO TUCHUILJIMHE:

1. Kak MOXHO Ki1acCU(pUIMPOBATh METOIbI CHHTE3a HAHOYACTHUIL?

2. Kak MOXHO yrpaBisiTh pa3MepoM U (popmoit HaHOYaCTHUIL?

3. HazoBuTe Meroabl HCCIEAOBaHUS CBOMCTB 4YACTUIl Ia TOBEPXHOCTU H
OXapakTepu3yhTe MoJydyaeMyro HH(POpMaIIUIO.

4. HazoBuTe METOABI HCCIIEIOBAHUS CBOICTB HAHOYACTUI[ B o00beMEe U
OXapakTepu3yhTe MoaydyaeMyro HH(POpMaIIUIO.

5. Ha Kakux CBOWCTBAaX JHUJKHAX KPHUCTAUIOB OCHOBAHO HMX MCIIOJb30BAHUE B
KauyecTBE CTa0MIN3aTOPOB?

6. HazoBure u 00bACHUTE OCOOCHHOCTHM pEAaKIMl YacTUI[ MarHus C
raJjjoreHMeTaHaMU IIPU CBEPXHU3KUX TEMIIEpATypax.

7. OxapakTepuzyiuTe OCOOCHHOCTH THOJY3MIUPUYECKUX, HEIMIHPUYECKHX M
THOPUIHBIX METOJIOB TEOPETHUECKOTO MOJICITUPOBAHHSL.

8. OxapakTepu3yiiTe 0COOEHHOCTH METOJIa MATPUUHON M30JIAIIMKA U TPeOOBaHUS K
MaTpHIaM.

9. Kak nonyyatotr HaHoTpyOKu? KakoBa Xxumusi HaHOTPYOOK?

10. [IpuBeauTe nMpuMeEphl KATATUTUYECKUX PEAKINI Ha HAHOYACTHUIIAX PA3TUYHBIX
METAJIJIOB.

VII. MaTrepuajbHO-TEXHHYECKOE o0ecneyeHue
[IpoBeneHue nekImMii 00ECIEYeHO TMEPEHOCHON MYJIbTUMEIUIHONW CHUCTEMOH,
COCTOSIIIIEH U3 HOYTOYKa M TIPOEKTOpA.

VIII. Ceenenust 00 00HOBJICHMH pado4yeil MporpaMMbl AMCHUILVIMHBI

Nerr. . OOHOBIIEHHBII Ornrcannie BHECEHHBIX PexBH3uTHI TOKYMEHTA,
paznen paboueit U3MEHECHUH YTBEPAUBILIETO
MpOrpaMMbl A3MEHEHUSA
JACIUTUINHBI
1. Paznen V. VYuebGHo- | [loGaBnensl HOBbIE mocoOus B | [IpoTrokon Nell oT
METOANYECKOE U | OCHOBHOM CIMCOK JauTepaTypsl | 28.04.21r. 3acelaHus
UH(POPMALIUOHHOE YUEHOI'O COBETa XUMHKO-
obecreueHue TEXHOJIOTUYECKOTO
JIVICTIATUTHHEI dakynbTera
2. Paznen V. VYwueGno- | Jlo6aBnensl HoBbIe mocoOust B | [Iporokon NelO ot  27.
METOANYECKOE U | CIIMCOK JINTEPATyphI 06.2023r3acenanus
UH(POPMALIMOHHOE YYEHOT0 COBETa XHMMKO-
obecrieueHue TEXHOJIOTUYECKOTO
JUCLIUTUTMHBI dakynbTeTa
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