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|. AHHoTaMA

1. lleap u 3a7a94 JUCHHILINHBI

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

3agayamMy OCBOCHUS JUCHUIUIMHBI SBIISIIOTCS:

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

— U3y4YEHUE METOJIOB UCCIICI0BAHUSI HAHOCTPYKTYP;

— W3y4eHHe oOyiacTel NMPUMEHEHHMS HAHOYACTHUI] U HAHOCTPYKTYPHUPOBAHHBIX
MaTepUAJIOB.

2. MecTo qucHUIUIMHBI B cTpykType OOII

Juciuriaa «HaHoxumushy BXoauT B oOs3arenbHyr0 4Yacth bioka 1
«luctmrmuHbpDy yaeOHOTo 1iaHa. JIMCIUIUIMHA 3aK1aIbIBACT 3HAHUS JIJIS BHITIOJTHCHHMS
HAY4YHO-HMCCIICIOBATEIILCKOM Pa0OThl M MPOXOXKICHHS HayYHO-HCCIIEI0BATEIILCKOM
MIPAKTUKU.

JlucruruiMHa HEMOCPEICTBEHHO CBS3aHa C TUCIUIUTMHAMU «AKTYaJIbHBIC 33]1a41
COBPEMEHHOM XUMHH. HacTh 1», « AKTyaJIbHBIE 3a1a41 COBPEMEHHON XUMHUH. HacTb 2»,
«TexHOreHHbIE CUCTEMBI U SKOJIOTUYECKUN PUCK.

3. O0beM gucHUIVIMHLI: 4 3aueTHble eaquHUIbB], 144 akageMUYEeCKHUX Yaca, B
TOM 4YHCJIe:

KOHTAKTHAsi ayauTopHas padora: nekimu 30 YacoB, B T.U. NpaKTUYECKas
roaroroska 30 4acos;

camocTosiTeibHast padora: 114 yacos.

4. Tlnanupyemble pe3yJbTAThl 00y4eHHs 10 JUCUHUILINHE, COOTHECEHHbIE €

IVIAHUPYEMbIMH Pe3yJibTATAMM 0CBOCHHUS 00Pa30BaTeJIbHOM MPOrPaMMbI

[Tnanupyemble pe3ynbTaThl [Tnannpyembie pe3ynbTaTbl 00y4EeHHUs 110
OCBOEHHS 00pa30BaTENbHON JVCLUILITIHE
nporpamMmsl (hopMUpyeMble
KOMIIETEHIIUH)
OTK-3 OIIK-3.2Vcnionb3yeT cTanAapTHBIE U
Criocoben uenoib308aTy OpUTHHAJIbHBIE IPOrPAMMHBIE TPOAYKTHI, IPU
BBIUHCIIMUTENILHBIE METO/IBI U ’




aaalTHPOBaThb CYHICCTBYIOIINEC H€06XOI[I/IMOCTI/I aaalTHUPys UX IJi pCIICHUA

NPOTrpaMMHBIE IPOAYKTHI ISt 3aj1a poeCCUOHATTLHOM J1eTETLHOCTH
pelieHus 3a1a4 npoPpecCuOoHaTbHOM
JeSITEIbHOCTU OI1K-3.3 Hcnonb3yeT cOBpEMEHHbIE

BBIUMCIIUTENILHBIE METOIBI JJ1s1 00pabOTKH
JTAHHBIX XUMUYECKOT0 3KCIIEPUMEHTA,
MOJEIIMPOBAHUS CBOVMCTB BEILIECTB
(MaTepuaoB) U MPOLIECCOB C UX YYaCTUEM

5. (I)opMa MPOMEIKYT OYHOM arTeCTallMi M CEMECTP MPOXOKIACHUA .
9K3aMEH BO 2-M CCMCCTPC.

6. SI3bIK NMpenoAaBaAHUS . PYCCKHIA.

Il. Conep:xkanue TUCHMILUINHBI, CTPYKTYPHUPOBAHHOE M0 TeMaM (pa3jiesiamM) ¢
yYKa3aHueM OTBEJeHHOr0 HA HUX KOJMYECTBA AKAJeMHYECKMX 4YacOB M BHJIOB

Y4eOHbIX 3aHATHI

YuebHas mporpaMMa — HauMeHoOBaHue | Bcero KonraktHas CamocrosTenbHas
pa3zenoB U TeM (uac.) pabora (Jac.) paboTa, B TOM YHCIIEC
Jlexuun KOHTPOJIb (Yac.)
Paszoen 1. Ilonyuenue u cmabunuzayus
HaHouacmuy
Tema 1. OcHOBHBIE TOHATHUS 8 2 6
HAaHOXWMUU ¥ HAHOTEXHOJIOTUHU
Tewma 2. HaHO9aCTHITBI METAIIIOB 7 1 6
Tema 3. Hano4dacTUIIbI OKCUIOB 7 1 6
Tema 4. KBaHTOBBIE TOUKH 8 2 6
Tema 5. Jlenppumepsl 8 2 6
Tema 6. @ynnepeHsl 7 1 6
Tema 7. HanoTpyOku 7 1 6
Pasoen 2. Ionyuenue nanopasmephvix
NOKPbIMULL U NIEHOK
Tema 8. Xumuueckoe mapodazHoe 8 2 6
OCaXKICHHE
Tema 9.MonekynspHOe HacllanBaHUE 8 2 6
Tema 10.MonekynspHO-IIy4KOBast 8 2 6
AIUTAKCHUS
Tema 11.Meton Jlenrmropa-biomxkert 7 1 6
Tema 12.301b-renp TEXHOIOTHS 7 1 6
Paszoen 3. Memoowl uccrneoosanus
HAHOCMPYKMyp
Tema 13. DnexTpoHHas MUKPOCKOUS 8 2 6
Tema 14. ATomHO-cunoBas 8 2 6
MHUKPOCKOITHS




Tema 15. lunamuueckoe paccessHue 8 2 6
cBeTa
Tema 16. DmuuncomeTpust 8 2 6
Pazoen 4. Ilpumenenue nanovacmuy u
HAHOMEXHON02U
Tema 17.HanovacTuiisl B COBpEMEHHON 8 2 6
TEXHHKE
Tema 18.Hano4dacTHIbl B XUMUYECKOM 7 1 6
CHUHTE3E
Tema 19.HanouacTuiisl B OMOJIOTHU U 7 1 6
MEIHIMHE

HUTOI'O 144 30 114

I11. O6pa3oBare/ibHbIE TEXHOJIOTHHI

VYyeOHas nporpamma —
HAMMEHOBaHME Pa3ZeIoB U TEM

Bun 3anartus

O0pazoBarelbHbIE TEXHOJIOTHH

Pazoen 1. Ilonyuenue u cmabunuzay

UusA HaHovacmuy

Tema 1. OcHOBHBIE NOHATUSI
HAHOXVMMHHU U HAHOTEXHOJIOTHH

Jlexuus

TpaauIIHOHHBIC ((POHTATILHAS
JEKIUS, peUIeHUE YIIPaKHEHU),
rdpoBkIe (MMOKa3 Mpe3eHTaINN )

Tema 2. HanoyacTUIIBI METAIIIOB

Jlexuus

TpaauLUOHHbIE ((PpOHTATIBHAS
JEKIMsL, PeLIeHNE YIPaXHEHUH ),
1M (ppoBble (MI0Ka3 MPE3eHTALMI)

Tema 3. HanouacTUIBEI OKCUIOB

Jlexuus

TpaauIIHOHHBIC ((POHTATILHAS
JEKIUs, pelIeHUE YIIPaKHEHU),
rdpoBkIe (MMOKa3 Mpe3eHTAINN )

Tema 4. KBaHTOBBIE TOUKH

Jlexuus

TpaauLUOHHbIE ((PpOHTATIBHAS
JEKIMsL, PeIeHne YIPaXXHEeHUI ),
1M poBble (I0Ka3 MPe3eHTaLMi)

Tewma 5. Jlenapumepsl

Jlexuus

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

Tema 6. @ynnepeHsl

Jlexuus

TpaauiruoHHble (PppoHTaTBHAS
JEKIUS, pelIeHHEe YIIpaKHEeHUH),
1 poBbIe (MOKa3 Mpe3eHTaIU)

Tema 7. Hanotpy0Oxu

Jlexuus

TpaauLUOHHbIE ((PpOHTATIBHAS
JEKIMsL, PeLIeHNne YIpaXHEHUH ),
1M poBble (MOKa3 MPe3eHTaIi)

Pasoen 2. Ilonyuenue nanopasmeprvlx NOKpbimuii U N1eHOK

Tema 8. Xumunueckoe napodazHoe Jlexuus TpaauLUOHHbIE ((PpOHTATIBHAS
OCaXKJICHHE JEKIMsL, PeLIeHNne YIPaXHEHUH ),
1M poBble (MOKa3 MPe3eHTaIi)
Tema 9.MonekynspHOe HacllauBaHue Jlexuus TpaJULMOHHbIE ((HPOHTATIBHAS
JEKIUS, pelIeHne YIpaKHeHH),
¢ poBbIe (MOKa3 Mpe3eHTalHN)
Tema 10.MouekynsspHO-TTy4KOBast Jlexuns TpaauUuuoHHbIE (PpoHTATBHAS
AIUTAKCUS JEKIMSL, PeLICeHNnEe YIPaXHEHUH ),
1M (ppoBble (MOKa3 MPe3eHTaIi)
Tema 11.Meton Jlenrmropa- Jlexuns TpaauUuuoHHbIE ((PpOoHTATBHAS

biomxkert

JICKIUS, pEeIICHHE YIIPAKHEHHIA),
1idpoBkIe (MOKa3 Mpe3eHTaINN )




Tema 12.300b-T€Nb TEXHOJIOTHS

Jlexuus

TpanuiuonHbie (ppoHTaTHHAS
JICKIHSI, PeICHUE YIPaXHEHUH ),
1u(poBbIe (MMOKAa3 MPE3eHTAIN)

Pazoen 3. Memooul uccredosanusi HaHOCMpPYKmMyp

Tema 13. DnexTpoHHas Jlexuus TpaJUIMOHHBIE ((pOHTATIBHAS
MHUKPOCKOIHS JEKIMsL, PeLIeHNnE YIPaXHEHUH ),
1 poBbIe (MMOKA3 MPe3eHTAINN)
Tema 14. ATomHO-cuI0OBas Jlexnus TpaauIIHOHHBIC ((POHTATILHAS
MUKPOCKOTIHS JEKIMS, peLIeHUE YIIPAaXKHEHU),
1idpoBkIe (MMOKa3 Mpe3eHTaINN )
Tema 15. Jlunamuueckoe paccessHue Jlexuus TpaJUIMOHHbIE ((HpOHTATIBHAS
CBETa JEKIMsL, PeLICHNnE YIPaXHEHUH ),
1 poBbIe (MMOKA3 MPEe3eHTAINN)
Tema 16. Dmuncomerpus Jlexuus TpaJUIMOHHbIE ((pOHTATIBHAS

JIeKIUs, pelIeHNe YIIPaKHEHUH),
1 poBbIe (MMOKA3 MPe3eHTAINN)

Pazoen 4. Ilpumenenue nanouacmuy u

HAHOMEXHOJI0CUU

A MEIULIMHE

Tema 17.Hanouactuis! B Jlexuus TpaauLUOHHbIE ((PpOHTATIBHAS
COBPEMEHHOM TEXHUKE JEKIMsL, PeLIeHNEe YIPaXHEHUH ),
1 poBble (MI0Ka3 Mpe3eHTaUH)
Tema 18.Hanouacturisl B Jlexuust TpaJULMOHHbIE ((HPOHTATIbHAS
XUMHYECKOM CHHTE3€ JEKIUS, pelIeHUE YIIPaKHEHUH),
1dpoBkIe (MMOKa3 Mpe3eHTaIINN )
Tema 19.HanouacTtuisl B 6noaoruu Jlexuus TpaauLUOHHbIE ((PpOHTATIBHAS

JEKIMsL, PeLIeHNe YIPaXXHEHUH ),
1M poBble (MI0Ka3 Mpe3eHTaLi)

IV. OneHounble  MaTepuajbl Uil  NpoOBeleHHs]  TeKylled u

NMPOMEKYTOUYHOM aTTecTAlUM

1. TunoBwbIe KOHTPOJIbHbIE 3aJaHuA ISt NMPOBEPKH YPOBHS
chopmupoBanHocTu komnereHuuu OIIK — 3.2 Hcnouab3yer cTaHAapTHbIE U
OPUTMHAJIbHbIE POrPaMMHbIE MPOAYKTHI, MPY HEOOXOTAUMOCTH ATANTUPYS UX
1JI51 pelieHus 3a1a4 nNpogeccuoHAIbLHOM 1eSITeJIbHOCTH

9Tan Tunosble KOHTPOJIbHBIE 3aJaHUA 118 OLICHKH

IToxa3zaTenu n

(popmupoBanus 3HAHUI, YMeHHN i, HABBIKOB (2-3 npumepa) KpHUTepHHu
KOMIIeTEeHIIUH, B OLICHUBAHUS
KOTOPOM y4acTBYeT KOMIIETEeHIH U,
AUCHMILINHA HIKaJIa
OLIEHUBAHMUS
Baaners: HaBbikamu | 3aganue 1. C ucnosib30BaHUEM IPOrPAMMBI [IpaBunvHO
paboThI C Spartan cozmaTh KOMIBIOTEPHYIO MOJIENb IPEII0KCHEBI
MporpaMMamu, Monekynbl ¢pynepera Ceo U IpOBECTH €€ METO/bI AJIs
00ECTICYNBAIOIIUMH | TEOMETPUYECKYIO ONITUMHU3AIIHIO pereHus Tpex
peann3aIiio METOJIOB | MOIYIMIIMPUIECKUM MeTooM PM6. 3amad — 3 Oaina,
MOJIEKYJISIPHOM JIBYX 3a/1a4 —
MEXaHUKH, 3ananmue 2. C UCNOJIb30BAaHUEM ITPOTPAMMBI nBa Oamna,
MOJIEKYJISIPHOM Spartan co3maTh KOMIBIOTEPHYIO MOJIENb OJIHOM 3a71a4yu —
IMHAMHUKYA U monekyinsl PAMAM BTopoii renepaiuu u OIUH Oayl1, HU

KBaHTOBOU XUMUH. MTPOBECTH €€ T€OMETPUIECKYIO ONITHMHU3AINIO OJIHOTO
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METOI0M MOJIEKYJISIPHOW MEXaHUKH B CUJIIOBOM MPaBUIILHO
mmosze SYBYL MIPEIIIOKECHHOTO
meroxa — 0
0aJIoB.
YMeTb: COCTaBUTh Tecr 1. /{151 MonenupoBaHus MPOLIECCOB
anmnaparHo- CaMOOpraHu3alMK B PACTBOpaX JACHIPUMEPOB
IIPOrpaMMHBII METOJ0M MOJIEKYJISIPHON JUHAMUKH
KOMILIEKC, A. J1ocTaTOYHO BBIYUCIUTEIBHOW MOITHOCTH
obecreunBarOIHi 00BIYHOTO HOYTOYKA.
pelieHue b. C sToii 3amaueii cipaBUTCSI HACTOJIBHBIN
IIOCTaBJICHHON IIEPCOHAIIBHBIN KOMIIBIOTED;
3a1a4un B. Heo6x01uM KOMITBIOTEPHBIN KJIACTEP WIIH
MOJIETTUPOBAHUSI CYNEPKOMIIBIOTED.
CTPYKTYpBI U CBOICTB
HAHOYACTHII. Tecr 2. /{5 onTUMHU3alUu T€OMETPUN HAHOYACTHUIL
METO/I0M IOIYIMIIUPUYECKON KBAaHTOBOU
MEXaHUKU
A. J1ocTaTOYHO BBIYUCIUTEIBHOU MOITHOCTH
00BIYHOTO HOYTOYKA.
b. C sToii 3amaueii cipaBUTCSI HACTOJIBHBIN
IIEPCOHAIIBHBIN KOMITBIOTED;
B. Heo6x01uM KOMITBIOTEPHBIN KJIACTEP HIIH
CYNEPKOMIIBIOTED.
3narb: BosmoxxHocTH | Teer 1: Vikaxute npaBuibHbIi oTBeT. Kakas u3 1 Oamn  3a
HMEIOIIEr0Cs nporpamm nakera Schrodinger Materials Science IPaBUJIbHBIHI
IIPOrPaMMHOTO Suite obecrieurBaeT BO3MOKHOCTD IPOBEICHHSI OTBET
obecrieueHus 1 pacyeToB METOJOM HEAIMIIUPHUUECKON KBAHTOBOM
BBIUMCIIUTENILHON MEXaHUKH?
TEXHUKHU UL A. Jaguar;
MOJICTUPOBAHHS b. Macro Model;
cBoiicTB HaHouactul] | B. Desmond.
Tecr 2. Ykaxure npaBuibHbIN oTBeT. Kakoit meton
oOecrieunBaeT KOPPEKTHBIN pacy€éT mapluHuagIbHbIX
3apsAJ10B aTOMOB B MOJIEKYJie?
A. MonexkynspHO# MEeXaHHUKHU;
b. ITonysMnupruyecKoi KBAaHTOBOW MEXAHUKU;
B. Heamnupruueckoil KBAaHTOBOW MEXAHUKH.

2. TunoBble KOHTPOJIbHbIE 3aJlaHUA ISt NPOBEPKHU YPOBHS
chopmupoBannocTu kommnereHnun OIIK — 3.3 Hcnoab3yer coBpeMeHHbIE
BbIYUCJIUTEIbHbIE METOAbI IJs1  00padOTKM JAaHHBIX XHMHYECKOI0
IKCIEPUMEHTA, MOIeJIMPOBAHMSI CBOICTB BelleCTB (MAaTEepHAaJiOB) U MPOIIECCOB
C UX YYACTHEM

Jran ¢popmupoBanus | TunoBbie KOHTPOJIbHBbIE 3a1aHus 1Js1 oneHkH | Iloka3zarenu u
KOMIIETEHIIUH, B 3HAHUI, YMeHHN i, HABBIKOB (2-3 mpumepa) KpUTEpHHU
KOTOPOM y4acTBYyeT OlLleHUBAHUSA
AUCHHUILINHA KOMIIeTeHIIHH,
IIKAJ12a
OLICHMBAHMS




Buaanersb: MeTOIUKaAMHU
COCTaBJICHMS
KOMITBIOTEPHBIX MOJAEIIEN
HAHOYACTHI] U
HaHOCTPYKTYPHPOBAHHBIX
MaTepuaIoB

3aganue 1. C ucnonb3o0BaHUEM ITPOrPAMMBI
Mestro cozmaTe KOMIBIOTEPHYIO KacTepa Auil ,
cTabunM3upoBanHoOro TpudeHmihochuHoOM

3aganue 2. C 1CroNb30BaHUEM ITPOrPAMMBI
Maestro cozgaTb KOMIBIOTEPHYIO MOJIEIb
dymnepena Cro

3aganue
BBIIIOJIHEHO
IpaBWIbHO — 1
Oamn

YMertb: ogo0parth
METOJ] MOJICITUPOBAHMUS,
COOTBETCTBYIOLIUH
IIOCTABJICHHOM 3a1ay4e.

Tect 1. Ykaxute npaBuiibHble OTBETHI. J1Jis
TEOPETUYECKOro pacuéra HH(paKpacHOTo
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**
JI. Moller—Plesset — MP2 — cc-pVTZ

Tect 2. YKaxuTe nNpaBwibHbIN OTBET. JlJist
MOJEIINPOBAHUS CTPYKTYPBI OJTHOCTEHHOMN
HAHOTPYOKU MO>KHO MCTOIb30BaTh METOMBIL:
A. MonexkynspHOW JUHAMUKWY;

b. MonekynsapHoi MEXaHUKY;

B. IlonmysMnupuieckoii KBAaHTOBOW MEXAHUKMU;
I'. Hesmmupuyeckoil KBAHTOBOM MEXaHUKHU

1 6amm 3a
KaXKIBIA
MPaBUIbHBII
OTBET.

3HaTh: COBpEMEHHBIE
METO/IbI KOMITBIOTEPHOTO
XUMHHU MOACIIMPOBAHUA
CTPYKTYPHI U CBOICTB
HAHOYACTHII,

Tect 1. Ykaxure npaBuiibHbIi oTBeT. Ha
CCFOI{HHH_IHI/II‘/'I JCHb HanOoJIee YacTo
MNPUMCHACMBIM JIs1 OIITUMHU3all TCOMECTPHUN
HaHO4YaCTHL ABJISICTCA MECTOA:

A. Hartree—Fock — 3-21G;

b. Density Functional — B3LYP — 6-31G

B. Moller-Plesset — MP2 — cc-pVTZ

Tecr 2. Ykaxure npaBuibHbIi oTBeT. [Ipu
pacuere PHepruu HaHodacTHilbl MeTogoM DFT
HarOOJIBIIYIO TOYHOCTh OOECTICYHT
UCIOJIb30BaHUE HabOpa Oa3UCHBIX QYHKIUI
A. cc-pVTZ;

b. STO3G;

B. 6-31G.

ITo kaxgomy

TECTY:
3 MpaBWIbHBIX
oTBeTa — 3
Oajua;

2 TIpaBUJIbHBIX
oTBeTa — 2
Oamna;

1 npaBUIBHBIN
oTBeT — 1 Oam;
Her

MpaBHIBHBIX
otrBeToB — 0
0aJuIoB.

V. Y4eOHo-MeToqn4ecKkoe U HH(POPMAMOHHOE o0eciedeHue JUCHUILTHHbI

1) PexomeHayemas ureparypa

a) OcHosnas tumepamypa:

1. MeToapl mMONMy4YeHUsS W UCCICNOBAHUS HAHOMATEPUAJIOB M HAHOCTPYKTYD.
JlaGopaTopHBIil IPAaKTUKYM IO HAHOTEXHOJIOTHSM: YdeOHoe mocodue / MurmHa
E.JI., - 5-e u31., (3:11.) - Mocksa :Jlaboparopust 3uanuit, 2017. - 187 c.: ISBN 978-5-
00101-473-7. - Tekct AIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/502584 (mara oopamenus: 21.06.2021).



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

0) /lononnumenvhas tumepamypa.
1. Pakog, D. I'. Heoprannueckue HaHoMaTepyaibl : yaeoHoe rocodue / 3. 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 obparenus: 21.06.2021).

2. Metposnorudeckoe oOecrieueHrne HaHOTEXHOJIOTHIA 1 TIPOTYKIIMKA HAHOWHIYCTPHH :
yuebHoe nocodue / O. JI. Anammna, C. E. Auapromeukus, C. V. AHeBckwii [u ap.] ; mo.
pen. B. H. Kpyrukosa. - Mocksa : Jloroc, 2020. - 592 c. - ISBN 978-5-98704-613-5. -
Teker : anmexrponnbni. - URL: https://znanium.com/catalog/product/1212442 (nara
ooparenust: 21.06.2021).

3. TompmMuyk, A. FO. Dxomnorus HaHoMaTepuaiios ; yaeobHoe mocodue / A. FO. ['ogpimuyk,
I'.T". CaBenbes, A. I1. 3pikoBa ; o pen. JI. H. Ilarpukeera, A. A. PeBunoit. — 3-¢ u3.,
anekTpoH. — Mockga : Jlabopatopus 3nanui, 2020. — 275 ¢. — (HaHoTexHomorum).
— ISBN  978-5-00101-838-4. - Tekcr : omekrtpoHsbni. -  URL:
https://znanium.com/catalog/product/1093269 (mara obpamenus: 21.06.2021).

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

2) IIporpammHOe oOecrieueHne
a) JIneH3noHHoe nporpaMMHoOe oOecrieueHne
MS Windows 10, MS Office 2016, Gaussian 03, Hyper Chem
0) CBOOOIHO PACIPOCTPAHAEMOE ITPOrPAMMHOE 00ECIICUCHHE

MOPAC 2016, GAMESS, ORCA, Schrodinger Maestro, ISISDraw 2.4 Standalone

3) CoBpemenHble Tpod)eCCHOHATIBHBIE 0a3bl JaHHBIX M HH(POPMAIMOHHBIC
CHPABOYHBIE CUCTEMBI

1. EJII/IHEUI KOMIILIOTCpHAas Oaza JAaHHBIX 110 HaHOMAaTrcpuallaM W HAHOTCXHOJIOI'MAM,
ucrob3yeMbiM B Poccutickor @eneparun http://web.ion.ru/GM_1/GM.aspx
2. Explore Chemistry https://pubchem.ncbi.nlm.nih.gov/



https://znanium.com/catalog/product/1094379
https://znanium.com/catalog/product/1212442
https://znanium.com/catalog/product/1093269
http://www.iprbookshop.ru/98719.html
http://web.ion.ru/GM_1/GM.aspx
https://pubchem.ncbi.nlm.nih.gov/

4) [lepeyenp  pecypcoB  MH(GOPMAIMOHHO-TEICKOMMYHHUKAIIMOHHON — CETH

«aTepHETY, HEOOXOMMBIX JIJISI OCBOCHHUSI JUCIUTLIHHBI

1. Hayuno-o0pazoBaTenbHbIi LIEHTp M0 HaHoTexHomorusiM MI'Y um. M.B.
Jlomonocoga http://nano.msu.ru/

2. NanoNewsNet: caiiT 0 HaHoTexHONIOrHsAX B Poccuu hitp://mwww.nanonewsnet.ru/

3. Hanomertp: HaHOTEXHOJIOTHUECKOE coodIecTBo Nttp:/Aww.nanometer.ru

4. HAHOOBP: MexauciuminHapHoe ooyuenue http://Aww.nanoobr.ru

5. Hanotexuosoruu http://mwww.phys.rsu.ru/web/nano/home.html

6. denepanbHbIN TOPTAN MO HAHOTEXHOJIOTUSIM U HAHOMaTepraiam
http://Aww.portalnano.ru/

7. HanorexHosoruu u HaHoMaTepraibl B Poccun: ouImaibHbINA CalT OTpeOUTENei
HAHOTOBAPOB M HaHOYCIyT Nitp://\ww.nanoware.ru/

8. CaiiT HanorexHonormaeckoro odrrectsa Poccrm (HOP) -http://waww.ntsr.info

9. XKypnan denepanbHOTo areHTCTBA 10 Hayke ¥ nHHOBamsiM PD «Poccuiickne
HaHOTexHoorum» http://nanorf.ru/

10. XKypnan Hanorexnonoruu: pazpabortka, mpumeHenne — XXI Bek
http://mwww.radiotec.ru/catalog.php?cat=jr17

11. MexmyHapoaHbIA HAyYHO-TEXHUYECKUI 1 TEOPETHUECKUI >KypHAIT
Hanomarepuaibl 1 HaHOCTPYKTYpbI — X XI Bek
http://mwww.radiotec.ru/catalog.php?cat=jr18

12. Hano Haibxnect: MaTepHET-KYypHAT 0 HaHOTexHONMormsix Nttp://nanodigest.ru/

13. Tomynsipabie NanotexHonoruu http://mmw.big-
big.ru/854?link_url=http://popnano.ru

14. DnexTponHas OubmoTeka o xumun u Texauke http://rushim.ru/books/books.htm
15. Xummgeckuii moptain ChemPort.Ru http:/Amww.chemport.ru

16. DnexTponHas 6ubIHoTeKa y4eOHBIX MaTepHUANIOB IO XUMHUH Ha moptaie Chemnet
http://ww.chem.msu.su/rus/elibrary

17. Poccuiickuii XUMUKO-aHaTMTAYECKui optai hitp://mww.anchem.ru/

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

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

VI. Meroguueckue MaTepuayibl Jisi O00y4AlOIIMXCA 10 OCBOCHHIO

AMCIUATIIMHBI

Bonpocsl 1 3a1aHusI K CAMOCTOSAATE/IbHOM padoTe CTY/IEHTOB:

1. Kak MoxxHO Ki1accuuIpoBaTh METObl CHHTE3a HAHOYACTHUIL?

2. ChopmynupyiiTe 0COOCHHOCTH XUMHYECKOTO BOCCTAHOBJICHUS MPU MOTYUCHUN
HAHOYACTHI] METAJIJIOB.

3. [lpuBenute mnpuMephbl TMOJYYCHUS HAHOYACTHUI] METAJIOB XHUMHYECKUM U
paalaIMOHHO-XUMHUYECKIUM BOCCTAHOBJICHHUEM.

4. KakoBbl (DYyHKIIMHM OPTaHUYECKUX PACTBOPUTEIIECH B CHHTE3€ HAHOYACTHIL?
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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/

5. O0ObsicHUTE, TIOYEMY MHUIEIUIBI U JEHAPUMEPHl MOXHO HCIOIb30BaTh IS
cTabuIn3ai HaHOYaCTHII.

6. [lpuBenure mpuMepbl NPUMEHEHUS MOPUCTHIX CTPYKTYp ISl CTaOWIM3aluu
HAHOYACTHII.

7. CpaBHUTE (POTOXMMHUYECKOE U PAAUANMOHHO-XUMHYECKOE BOCCTAHOBJICHUE JIJIS
CUHTE3a HaHOYACTHI] MeTAJJIOB. [IpuBenuTe mpuMepsl.

8. OObsICHUTE TPUHLHUIIBI 30Jb-T€Ih-METOa U OCOOEHHOCTH MCIOIb30BAHUS
CBEPXKPUTHYECKUX PACTBOPOB ISl CHHTE3a HAHOYACTHII.

9. OxapakTepusylUTe CXOACTBO WM pa3IWdyhe METOJO0B MATPHUYHON H3OJSIIUN |
penapaTuBHON KPUOXUMUH.

10. HazoBuTe 0COOCHHOCTH KOHACHCAITMH BEIIECTB HA XOJIOHBIC TTOBEPXHOCTH.
11. OnummTe GakTOphl, BAUSIONINE M1 PEAKIMH TPU HU3KUX TeMIIEpaTypax.

12. TlpuBeauTe mpUMepbl YCTAHOBOK ISl TOJIYYEHHS] HAHOYACTHI C TPUMEHEHUEM
Pa3IMYHBIX XUMHUYECKUX METOIOB.

13. Kak MOXHO yTpaBisiTh pa3MepoM U (popMoit HaHOYACTHIL?

14. TlpuBeaute TpUMEPHl UCIOIB30BAHUS TMOJUMEPOB ISl yIpaBieHUs (popmoii
HAHOYACTHII.

15. Ha3oBute n3BecTHbie BaM (opMbl HaHOUYACTHII. [IpuBeanTe mpuMepsl.

16. HazoBuTe METOJBI UCCIENOBAHUS CBONCTB YaCTUIl Ma TOBEPXHOCTH U
OXapaKTepU3yiTe MoydaeMyro HHGOPMAIIHIO.

17. HazoBuTe METOJBI MCCJIEAOBAaHUS CBOMCTB HAHOYACTUIl B oOObeMe WU
OXapaKTepU3yiTe MoydaeMyro HHGOPMAIIHIO.

18. Oxapaktepn3ylTe 0COOEHHOCTH H CIICIH(PUKY MPOCBEUNBAIOIICH dJICKTPOHHON
MHUKPOCKOIIHH.

19. OnummTe MPUHITUATIBE pabOTHl 30HJOBBIX MUKPOCKOIIOB Pa3IMYHBIX THIIOB.

20. OxapakTepu3yiTe 0COOEHHOCTU JUGPAKIIMOHHBIX METOJO0B aHAJN3A.

21. ComnoctaBbTe crnenupuKy M YYBCTBUTEIBHOCTb PA3JIMYHBIX CHEKTPAIbHBIX
METOJIOB.

22. O0bsiICHUTE KOHKYPEHTHBIE MEXaHU3Mbl pEaKIMil YacTUI] MarHus C
raJIOreHyTJIEBOIOPOIaMHU.

23. OxapakTepu3yiTe 0COOEHHOCTH KPUOPEAKIIUNA YaCTUIl PA3JIMYHBIX METAJIIOB C
JTMOKCHJIOM YTJIEpOJia.

24. O6bsacHUTE 0COOCHHOCTH U IPUYUHBI B3PBIBHBIX KPHOPEAKITHIA.

25. [lpuBeaute mpuMepsl MPUMEHEHHS TOJIMMEPOB I CTAOMIM3AalMK MOHO- U
OMMETAITNICCKUX HAHOYACTHII.

26. OnummTe U 00BICHUTE OCOOEHHOCTH CIIEKTPOB cepeOpO—CBUHEII.

27. OxapakTepu3yil Te€ OCOOCHHOCTH W3MEHEHHUS IIPOBOJUMOCTH MOHO- U
OMHAHOYACTUI] PA3TUIHBIX METAIITIOB.

28. Ha kakux CBOMCTBaxX J>XKMJIKHX KPHUCTAJJIOB OCHOBAHO WX HCIIOJb30BAHHUE B
Ka4eCcTBE CTaOUIN3aTOPOB?

29. O0BsicHUTE U3MEHEHUS, HAOJIIOTaeMbIe B DJIEKTPOHHBIX CIIEKTPax U CIEKTpax
OIIP B cucteme cepeOpo-1nanooueHuI.

30. [IpuBeauTe npUMEpHl HMCIOJB30BAHUS METACTAOMIBHBIX KOMILJIEKCOB JIJIS
W3YYCHUS] aKTUBHOCTU YaCTHUI] METAILIOB.

31. OxapakTepu3yiiTe 0COOCHHOCTH AJIEKTPOHHOTO cTpoeHus P30.
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32. OxapakTepu3ylTe OCOOCHHOCTH PEaKIMil YacTHI] caMapHs CO CHUPTAaMH H
YTJIEBOAOPOTAMH.

33. HazoBute cnenuduueckue OCOOEHHOCTH peakIMid 4YacTUll METalIoB B
HU3KOTEMIICPATYPHBIX COKOHJICHCATAX.

34. [IpoaHamM3UpyHTEe peaKIMOHHBIC BOBMOYKHOCTH METO/Ia KPUOKOHICHCAIIHH.
35. Ha npumepe camMapusi U TOJBMHSL OOBSCHUTE OCOOCHHOCTH WX CIICKTPOB B
MaTpHIIE aproHa.

36. HazoBute u 0O0BACHUTE OCOOCHHOCTM pEaKIUi YacTHI MarHus C
rajJjjoreHMeTaHaMU TIPU CBEPXHU3KUX TeMIIEpaTypax.

37. CpaBHHTE peaKIuy YaCTHUI] MArHUS U cCaMapys B IBOMHBIX U TPOMHBIX CHCTEMaX.

38. Oxapakrepu3yuTe O0COOEHHOCTH peaKImii YaCTHI] MarHus C
YETBHIPEXXJIOPUCTBIM ~ yriiepogoM. ChopMyaupyiHTe BO3MOXKHBIH  MEXaHU3M
pCaKIuH.

39. [losicauTe Ha TMpUMepax MOHSTHUS aKTUBHOCTU U CEJIEKTUBHOCTH HAHOYACTHI]
METaJJIOB.

40. OObscHUTE HA IPUMEPE YACTHI] cepedpa, KaKk MOKHO YIPABIATh UX Pa3MEPOM
U (hOPMOH.

41. OxapakTepu3ylTe OCOOCHHOCTH NOJYIMIIMPUUYECKUX, HEIMIIUPUUYECKUX U
TUOPHUIHBIX METOJIOB TEOPETUYECKOTO0 MOACIUPOBAHNUS.

42. OxapakTepu3yiTe MperuMyIecTBa HU3KUX TEMIIEpaTyp MPU U3yUYEeHUU peaKIni
C YYaCTHUEM YaCTHI] METAILJIOB.

43. OxapakTepu3yiTe 0COOCHHOCTH METOAa MATPUIHOUN M3OJISAINH U TPEOOBAHUS K
MaTpHULaM.

44, Yo Takoe HAHOPEAKTOPHI?

45. [louemy 4yacTHIIbI MarHus MOJIb3YIOTCA OCOOBIM BHUMAHUEM HCCIIEIOBATENEH?
[IpuBenuTe NpUMEPHI.

46. O0BsicHUTE OCOOCHHOCTU PEAKIUN U aKTUBHOCTU YACTUIl MATHUS U KaJbIUs C
MOHOT'aJIOT€HMETaHaAMHU.

47. [IpuBenuTe MpUMEPHI peaKIUil C y4aCTHEM HAHOKPUCTAIIOB OKCHUA MarHus.
48. OxapakTepusyiiTe OCOOCHHOCTH pEaKIUi YacTUll HUOOUS C Pa3IMYHBIMU
MOJIEKYJIAMH.

49. O0BsicHuTe 0COOEHHOCTH pazMepHOro 3(ddeKxTa B KUHETHUKE PEaKIUi 4acTHIl
HUOOUS C JIUTEpUEM U a30TOM.

50. IlpuBenute mpuMepsl pasMepHbIX YH(PEKTOB C ydyacTHEM YacTHUIl BOJIbhpama
BaHaU.

51. [IpuBeauTe npuUMeEpHl peakuii HEMOHOTOHHOM 3aBUCHMOCTH OT YMCJIa aTOMOB
xKenesa.

52. OxapakTepu3yiTe OCOOCHHOCTH TIpoIlecca IOMYYEHHUS COJIbBATHPOBAHHBIX
Y4aCTHI] METAJLJIOB.

53. [IpuBeauTe mpUMeEpHI peakiuii C ydacTUEM HAaHOYACTHUIL KOOaIbTa.

54. OxapakTepu3yiTe 0COOCHHOCTHU MOTydeHUs] OnmeTautnyeckux yactuil FePt.
55. Oxapakrepu3yite crnenuduKy peakiuil 3apsHsKeHHBIX M HEHTPATbHBIX YaCTHIL
MEJH.

56. Uto Takoe nepecospBaTanus yactul metayuia? [IpuBeanre npumepsi.

57. IlpuBeauTe MpUMeEphIl MOTYyUYESHUS YACTHUI] Pa3HON (OPMBI.
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58. [IpuBeauTe NpuUMepsl U MPOAHAIUZUPYHUTE OCOOEHHOCTH PEAKIIUMA C ydyacTUEM
YaCTHI] ATTFOMUHUS.

59. [IpuBeauTe NpUMeEphl peakiuii C y4aCTUEM YETHBIX U HEUYETHBIX YaCTHII.

60. OxapakTepu3yiiTe caMOOpraHU3alUI0 YaCTHUI] U CTAOUIU3UPYIOUIUX JIUTAH/IOB.
[IpuBenu Te mpuMepHI.

61. [IpuBeauTe mprMepbl U 0OBIACHUTE MPOIIECCHl CAMOOPTAHU3AIMH CHEPUUIECKUX
U CTEP’KHEOOPAa3HBIX YACTHII.

62. Chopmynupyiite ycnoBus, BIUAIONIME HA CAMOOPTaHU3AINI0 HAHOYACTHIL.

63. Ilepeunciure U oXapakTepu3yHWTe METOJbI HCCIEAOBAHUS CAMOOPTaHHU3AINH
HAHOYACTHII.

64. OxapakTepu3yiTe OCOOCHHOCTH XUMHUYECKUX PEAKIUHA ¢  ydacTHEM
GbyInepeHos.

65. Kak nonmy4darotr HaHOTpyOKn? KakoBa XuMusi HAHOTPYOOK?

66. OxapaxkTepu3yil Te MpoIeCcChl 3aMOIHEHUSI HAHOTPYOOK.

67. Kak ocymiecTBsIOT MIPUBUBKY (PYHKIIMOHAIBHBIX TPYMI K HAHOTPYyOKam?

68. IIpuBenuTe npuMepsl BHEAPEHUS aTOMOB M MOJIEKYJI B MHOTOCJIOMHBIE TPYOKH.
69. Kakue pazmepnsbie 3 PexTsl HAOII01AI0TCSI B HAHOXUMUU ?

70. Kakue Mo/ienv UCIoJIb30BaHbl JJIsl aHAJIM3a B3aUMOICHCTBUI MeTaUI—JIUTaH1?
71. OxapakTepu3yiTe MOJENIH, HCIOIb30BaHHbIE JJISI ONHCAHMS 3aBHUCHUMOCTH
TEMIIEPATyphI IJIABJICHHS OT pa3Mepa 4acTUI] MeTaJlIa.

72. OxapakTepu3yiTe 3aBUCUMOCTh ONTHYECKUX CIIEKTPOB OT pa3Mepa YacTHIL.

73. Kak cBsi3aHa MOCTOSIHHAS PEIIETKU C pa3MepOM YaCTHIIHI?

74. OxapakTepu3yiiTe 0COOEHHOCTH KHHETUKH PEAKIUI ¢ y4aCTHEM MaJoro 4ucia
YaCTHIL.

75. OxapakTepusyiTe 0COOCHHOCTH TEPMOJIUHAMUKN HAHOYACTHII.

76. Oxapaxrepu3yiite BiusiHue pH Ha TepMOIMHAMUKY HAHOYACTHII.

7'7. [lpuBeauTe NMpuUMeEphl KaTATUTUYECKUX PEAKIIMM HA HAHOYACTHUIAX Pa3IUYHbIX
METaJIJIOB.

78. OxapakTepu3yiTe OTAeIbHbIE CTaIuu (OTOKATATUTHYECKOTO BOCCTAHOBJICHUS
TUCYIb(GUIO0B HAa AMOKCHU/IE TUTaHA C HAHECEHHBIMH HaHOYACTUIIaMH cepedpa.

79. IlpuBenute mpuMepsl pa3mMepHbIX 3P hekToB B PoTOKaTanmse.

80. OxapakTepusyiiTe BO3MOKHOCTH 30HJIOBOM MUKPOCKONHH B OCYILECTBICHHUU
XAMUYECKUX PEaKIUH.

81. OxapakTepu3yiiTe OCOOCHHOCTH OKHCIEHHS OKCHIa YIJepoja YacTUIlaMHU
pa3HOTro pazMepa pa3ITuYHbIX METaJIOB.

82. IlpuBenuTte mMpUMEpsl U OTMETHTE OCOOCHHOCTH KATAIUTUYECKUX PEaKIUil C
y4acTUEM HAHOYACTHUIL AJUTaIHs.

83. IlpuBenuTe mpuMeEpPHI peaKIni HAHOKPUCTATUTUIECKUX OKCHIOB.

84. [lpuBenute mnpuUMeEphl TOJMYYEHUS M HCIOJIb30BAHUS TOJYIPOBOTHUKOBBIX
HAHOYACTHII.

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

86. O0BsicHUTE TPUHIIUT PA0OTHl HAHOPA3MEPHOTO JIEKTPOHHOTO BBHIKIIFOUATEIIS.
87. IlpuBenuTe MpuMeEpbl CEHCOPHBIX MaTEpUAIOB HA OCHOBE MOJIYITPOBOIHIUKOBBIX
OKCHJIOB U T€TEPOCTPYKTYP.
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88. Kakre BO3MOXHOCTH OTKPBIBACT ISl MOJYYCHHs] CEHCOPOB HCIOJIb30BAaHUE
HAaHOMAaTEpHAJIOB?

89. IlpuBenute mpumepbl  (POTOXMMHUYECKHUX TMPEBpPAlICHUH C  y4acTHEM
HAHOYACTHII.

90. IlpuBenuTe MpUMEPHI UCTIOIH30BAHUS 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 MAaTEPHAIIOB.

94. OxapakTepu3yiiTe 3HAYECHHE KBAHTOBO-XMMHUYECKHMX METOJOB aHajiu3a u
peakiuii B ra30BoH (ase.

95. ChopmynupyiiTe BO3MOKHOCTHA HCIIOJIb30BAHHUS HHU3KHUX TEMIEparyp s
Pa3BUTHS HAHOXUMUH.

96. IlosicHuTe, Kak B HAHOXMMHUHM TIEPECEKAIOTCS HAy4dHbIE W MPAKTUYCCKHEC
POOJIEMBI.

97. Oxapakrepusyite npo6sieMbl MACIITAOUPOBAHUS U BOCIPOU3BOIUMOCTH U MX
CBSI3b C PA3MEPOM M3yYaeMBbIX YACTHUIL.

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

Temaruka pegeparos:

. Ucnionb30BaHre HAHOTPYOOK B XUMUYECKUX CEHCOPaX.

. JJaboparopuu Ha 4nIe — XUMHUYECKHE HAHOCEHCOPbI

. HaHOUacTHUIIbI KaK KaTaau3aTopsl

. Kpnoxnmus HaHOHYacTUIL

. [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 HAHOYACTHUL] OKCH/I0B METAIIJIOB

1. CuHTe3 U CBOICTBA KBAHTOBBIX TOUYEK

2. lenapumMepbl Kak HAHOYACTHIIBI U MAKPOMOJICKYJIBI

13. dymiepeHbl B COBpEMEHHON TEXHOJIOTUH HAHOMATEPHAIIOB
14. HeyrnepoaHbie HAHOTPYOKH

15. KoopauHarimonHass XuMusl HAHOYACTHII

16. Metombl UcclieIoBaHUSI HAHOCTPYKTYPhI IOBEPXHOCTEH

17. Metopsl vcciieI0BaHUsI HAHOYACTHUIL B paCTBOPE

18. MeTo/bI oTy4YeHUss HAHOKOMITO3UTOB

19. HanoctpykTypupoBaHHble BoJIOKHA. [lomy4yeHue u cBoiicTBa.
20. HanocTtpyktypupoBaHHble TUIeHKH. [loydenne u cBoicTBa.

P PP O0O0ONOOITE WON -

BOHPOCI)I AJIA IMTOJATOTOBKH K 3a4€Ty N0 JUCHUIIJIUHE:
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1. Kak MOHO KJ1acCu(PUIIMPOBATh METOAbI CHHTE3a HAHOYACTHIL?
2. Kak MOXHO ynpaBisiTh pazmepoM u (popmoit HaHoyacTuI?

3. Ha3zoButre wMeToabI

OXapakTepu3yhTe MoaydyaeMyro HH(POpMaIIUIO.

4. HazoBuTe MCTOJbI HCCIICOIOBAaHUA

OXapakTepU3yHTe MoydyaeMyro HHPOPMAIIHIO.
5. Ha kakmx CBOWCTBaxX J>HJKHUX KPHUCTAJUIOB OCHOBAaHO WX HCIIOJb30BAaHUE B
KauyecTBE CTa0MIN3aTOPOB?

6. HazoBute u 00bACHUTE OCOOCHHOCTH peaKIuil

raJloreHMeTaHaMU MPU CBEPXHU3KHUX TEMIEpaTypax.
7. OxapakTepusyiiTe OCOOCHHOCTH TMOJYIMIUPUYECKUX, HEIMIUPUUYECKUX U
THOPHUIHBIX METOJIOB TEOPETUICCKOTO MOCITUPOBAHUS.
8. OxapaktepusyiTe 0COOEHHOCTH METO/Ia MATPUYHON M3OJISIMU U TpeOOBaHUS K
MaTpPHIIAM.
9. Kak nonyyatotr HaHOTpyOKu? KakoBa Xxumusi HaHOTPYOOK?

10. [IpuBeauTe npruMepsl KaTAIUTUYECKUX PEAKIMI HA HAHOYACTUIAX Pa3InYHbIX
METaJIJIOB.

VIl. MaTepnaibHO-TEXHHYECKOE O0ecrieueHue

HCCICOOBaHUA CBOMCTB JacTul IIa IIOBCPXHOCTH H

CBOMCTB HaHO4YaCTHIl B o0bemMe W

qacCTuIg Marauvsa C

[IpoBeneHue nekIuMii 00ECIEYeHO TMEPEHOCHON MYJIbTUMEIUIHONW CHUCTEMOM,

COCTOSIICH U3 HOYTOYKA U TIPOEKTOPA.

VIIl. Cenenusi 00 00HOBJIeHMH padoyeii MPOrpaMMbl JUCHUTILINHBI

Nerr.m. OOGHOBIIEHHBII Ornrcannie BHECEHHBIX PexBu3uTHI TOKYMEHTA,
pasnen paboueit N3MEHEHNH YTBEPAUBLIETO
MpOrpaMMBbl W3MEHEHUS
JACIUTUIMHBI
1. Pasnmen V. VYueGHno- | [Job6aBneHsl HOBbIe mocoOus B | [IpoTtokon Nell oT
METOANYECKOE U | OCHOBHOM CIMCOK JauTepaTypsl | 28.04.21r. 3acelaHus
UH(POPMALIMOHHOE YYEHOTO COBETa XHUMHKO-
o0ecnieueHue TEXHOJIOTUIECKOTO
JVICTIATUTHHEI ¢bakynbpTeTa
2.
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