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JIUCT U3MEHEHU

B pa6ouyio nporpaMmmy AucuMIinHbl « MaTepuasoBeieHe HAHOMATEPUAJIOB U HAHOCH-

CTEeM»

Hamnpagsnenue (cnenuanpaocts): 28.03.02 " Hanoun:keHepusi' (0akajiappuar)

Hampasnennocts (mpoduns/cnenuanu3anys): HaHOTeXHOJOrHN 1 HAHOMATEPHAJIBI

®opma 00yueHUS: OUHASA

®UO 3aBenywiero IMoanucey
Ne | Copep:xaHue U3MEHEHHMs MU CChLIKA | Kadeapoii, peaausyio- Jara
/M | HA NPUWIAraeMbli TEKCT U3MEHEHHUs | IIed AUCUUIJINHY/ BbI-
nyckamwuei kadeapoit
/
1 | AxryanusupoBad 1. 11, npunoxxenue 1 I'onosanos B.H. VRS 21.05.2022
/
2 | Axtyanu3upoBad 1. 11, mpuioxenue 2 I'onoBanos B.H. 7’ 7 19.05.2023
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1. HEJIX U 3AJJAYU OCBOEHMUSA JNCHUITJIMHBI

Henu oceoenusn oucyuniunol.

e (opMupOBaHUE Y CTYJCHTOB CUCTEMAaTU3HMPOBAHHBIX 3HAHUHA U MPAKTHYECKUX HABbI-
KOB B 00JIaCTH O0IIETO MaTepruaIOBEICHUS;

e (QopMHpOBaHHE CHCTEMATU3UPOBAHHBIX 3HAHHUNA MO (U3UUYECKUM HPUHIUIIAM IOJTY-
YEeHUs1 HAHOMATEPHaJOB, aHAJIH3Yy UX CBOWCTB M MPAKTHYECKOMY NPUMEHEHHUIO,

e (opMHpOBaHHE y CTY/ICHTOB HAaBBIKOB ITPOBEICHHUS HAYYHO-TIPAKTUYECKUX IKCICPH-
MEHTOB;

e (QopMHpOBaHHE KOMILIEKCHBIX MPO()ECCHOHAIBHBIX M OOIIEKYIbTYPHBIX KOMIIETEH-
it B cepe npodeccnoHaIbHON U HayYHO-HCCIEeI0BATEIbCKON 1ATEIIEHOCTH.

3adauu oceoeHuA OUCUUNIUHDL:

®  [I03HAKOMUTh CTYJCHTOB C OCHOBHBIMU OCOOEHHOCTSIMHU KPUCTAJUINYECKOH CTPYKTY-
pbl U eeKTaMi CTPOEHMs TBEPABIX Tell, SFHEPreTUUECKUMH YCIOBHIMHU Ipolecca KpUCTallu-
3alMu B aHaym3a (a30BBIX MMPEBPAIICHUH, a TAK)KE MX BIUSIHUE Ha MEXaHHYECKUE, TEXHOJIOTHU-
YECKHE U IKCILTyaTallMOHHBIE CBOKWCTBA METAJJIOB,;

® [I03HAKOMHTH CTYJICHTOB C OCHOBHBIMH pa3MepHbIMHU 3(]dekramu, 0COOCHHOCTIMU
KPUCTAJIIMYECKON CTPYKTYpbl HAHOMATEPUAJIOB, C PU3NYECKON U XUMUUYECKOM CYIITHOCTBIO MPO-
LIECCOB U SIBJICHUI, TPOTEKAIOIINX B MUKPO- 1 HAHOCUCTEMAX;

® OCBOCHHE CTYyJEHTAMH OCHOBHBIX TEOPETHYECKHX IIPEICTABICHUN O (HPU3NIECKUX
Ipoueccax, ONPEENSIOINX 3aKOHOMEPHOCTH TOBEJEHUS HAaHOMATEpPHAJIOB U HAHOCUCTEM B
Pa3JIMYHBIX YCIOBHSX JKCILTyaTalUu;

e [puoOpeTeHHe NPAKTUYECKUX HaBBIKOB IO aHAJINW3Y CBOMCTB HAHOMATEPHUAJIOB  CO-
BPEMEHHBIMU METOJIAMU U TEXHOJIOTHSMH, a TAK)KE€ HCIIOJIB30BAHMIO TEOPETUUECKUX IOJIOXKE-
HUM 1715 pelIeHus MPAaKTUYECKUX 3a/1a4 B MPOPECCUOHANBHOMN 1€ATEIbHOCTH.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII

JucuunianHa «MaTepualioBe/ileHe HAaHOMaTepHUaIoB U HAHOCUCTEM» OTHOCUTCS K 6a30-
BOiI1 wactu broka 1 mukia moaroroBku OakanaBpoB no HampasieHuio 28.03.02. «HanouH:KeHe-
pHUsi», B KOTOPOM HM3y4aroTcs (hpU3NYecKre OCHOBBI OOIIEro MaTepHajOBECHUS, a Takxke (U3u-
KO-XMMHYECKHUE MPOIECCHI IMTOyUYeHHs] HAHOMaTePUaIOB M CUCTEM Ha UX OCHOBE.

B paznene u3ywaroTcsi OCHOBBI KPUCTAJUTMUECKOT'O CTPOSHHUSI TBEPJIOTO Teja, 1e(eKThl, a
Takke (pa3oBble paBHOBECHS U CTPYKTYpooOpa3oBaHUE MPH KpUcCTauIM3auuu. PaccmarpuBatorcs
pasmepHbIe Y3PPeKTsl HaHOMATEepPHaoB, (ha30Bble MpeBpaILEHUs], TPOUCXOAAIINX B HAHOCTPYK-
TYPUPOBAHHBIX U HAaHOAMCIIEPCHBIX MaTepHajax, M UX BIMSHUS HA QU3NUecKre (MEeXaHHIECKHe,
ANIEKTPUUYECKHE, MAarHUTHbIE, KATAIUTUYECKUE U JIP.) U TEXHOJIOIMYECKHE CBOMCTRA.
OcBoeHUE TUCIMIUIAHBI 0a3UPYeTCsl HA 3HAHUSX, TIOJTyICHHBIX TIPU NU3YYCHUH JUCIATLINAH:
BBenenue B cienualbHOCTh
O3HakoMHTeNbHAs MPAKTHUKA
Teopus konebanumii
DNEeKTPUYECTBO U MarHETU3M
Konebanus u BOJIHBI, ONTHKA
DJEeKTPOTEXHUKA U 3JIEKTPOHUKA
TexHonormueckast (MPOSKTHO-TEXHOJIOTHYECKast) TPaKTHKA

PC3YJ'ILT8.TBI OCBOCHHUA OJUCHUIIINHBI 6y2lyT HCO6XOIII/IMLI IS JaJdbHEUIIEero mnmponecca
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0o0ydeHHUs B paMKax MOATAMHOTr0 (POpMHUPOBAHUS KOMIETEHIIUN MPU U3YYSHHUH CIEAYIOLIUX CIie-

nUaJIbHbBIX JUCHUIIIINH:

o dusuka KOHACHCUPOBAHHOI'O COCTOAHMA BEIICCTBA

pyKTypax

BbicOKOBaKyyMHBIE TEXHOJIOTMUECKHUE ITPOLIECCH] B HAHOMH)KEHEPUH

MeTo bl TUarHOCTUKY B HAHOTEXHOJIOTHSIX

OCHOBBI 3JIEKTPO- U paJOU3MEPEHUN

PacrnipocTpanenune 351eKTpOMAarHUTHBIX BOJIH B OJJHOPOJHBIX, IEPUOINYECKUX U HAHOCT-

DU3NKO-XUMHUYECKUE OCHOBBI HAHOTEXHOJIOTUI

®u3nKa aKTUBHBIX JJIEMEHTOB

NHrerpaibHas 1 BOJIOKOHHAs ONITUKA

KoHcTpykunu ruOpuaHbIX HHTETPAIBHBIX CXEM U MUKPOCOOPOK

®u3KKa N0JIyIIPOBOJHUKOB

MUuKpO- 1 HaHOZJIEKTPOHUKA

MopennpoBaHue MUKPO- U HAHOCUCTEM

OnTOo31€KTPOHHBIE YCTPONUCTBA

CBY nonyrpoBoiHUKOBBIE IPUOOPHI U METOBI ABTOMATU3UPOBAHHOTO KOHTPOJIS 3JICK-

tponapamerpoB CBY-Monynei

MHUKPOCXEM

du3nyeckue OCHOBBI TEXHOJIOTMHU MOJIYIPOBOIHUKOBBIX IPUOOPOB U UHTETPATIBHBIX

Kommno3urmonHsie Matepuansl. MeTamioMaTpyYHbIe, C IOJTUMEPHON MATPHIICH.
Craructuueckas pagnopu3ruKa 1 HAHOOTITHKA

TexXHOJIOTNYECKHE CUCTEMBI B HAHOTEXHOIOIMAX

OnekrpoanHamuka CBY

a TakKe Ui MPOX0XKACHUS YIeOHOM, MPOU3BOACTBEHHON U MPEAIUTIIOMHON MPAKTHUK, TOCYaap-
CTBEHHOU UTOTOBOU aTTECTAIUU.

3. IEPEYEHb IIVIAHUPYEMBbIX PE3YJIbTATOB OBYUYEHUA IO JUCHHAII-
JIMHE (MOAYJIO), COOTHECEHHBIX C NNTIAHUPYEMbIMU PE3YJIbTA-
TAMUW OCBOEHHUS OBPA3OBATEJIBHOM NPOT'PAMMBI

Koa n nHaumeHoBaHue
peasiu3yemMoii Komie-
TeHIUHN

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O TUCIHII-
JIUHe (MOYJIK0), COOTHECEHHBIX C MHANKATOPAMH 10CTHKECHUS
KOMIIeTeHII M

OIIK-3

Crnocoben POBOIUTH
M3MEpEeHUsT U HabIoIe-
HUs, o00OpabareiBaTh U
MPEJCTABIATh  JKCIIEPH-
MEHTAJIbHBIE JTAHHBIC

3HaTh:
OCHOBBI MOCTAHOBKM 3KCIIEPUMEHTa, cOOpa MaHHBIX U METOJUKH
uX 00paboTKH.

VYMeTs:
DKCIIEPUMEHTAJIBbHO OIEHWBATh (PU3UYECKHE CBOWCTBA HAHO- H
MHUKPOCHCTEM Ha Pa3IUYHbIX YPOBHSAX MacIITAOMPOBAHUS.

Bmanets:

MeToaMu 00pabOTKU M aHaNM3a MOTYYSHHBIX Pe3yIbTaTOB JKCIIe-
pI/IMeHTa, a TAaKXE OIIBITOM Oq)OpMJ'IeHI/Ifl OTYECTOB IIO HpOBe}IeH-
HBIM HCCJIETOBAHUSIM.

®opma A
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OIIK-5

CrocobeH MPUHUMATh
000CHOBAHHBIE TEXHHYE-
CKHE pelieHus: B npodec-
CHOHAJBHOM JIeATEIBHO-
CTH, BbIOMpaTh 3hdek-
TUBHBIC M O€30I1aCHbBIE
TEXHUYECKHUE CPENICTBA U
TEXHOJIOTHH

3HaTh:
TexHONIOrHYecKne OCOOCHHOCTH IOJyYEHHUsS Pa3IMYHBIX HaHOMa-
TEpHAaJIOB

YMers:

no0UpaTh HAHOCTPYKTYPBI M METOJIbI UX MPOU3BOJICTBA JIJIS pea-
TU3allid HAaHOOOBEKTOB C 3aJaHHBIMU XapaKTEPUCTHKAMHU O]
KOHKPETHBIC TpeOOBaHUs MPEoOpa3OBaHUs CHUTHAJIOB Pa3IMYHON
OPHUPOJBI (IIEKTPOMArHUTHBIC, ONTHYECKUE, TEIUIOBHIC, MEXaHH-
YECKUE U JIP.)

Bnaners:

MPUHIIMIIAMU U 3aKOHOMEPHOCTSMH CTPOCHHSI M CBOMCTB KpUCTAJI-
JUYECKUX TBEPJBIX TEX, a TAKXKE WX M3MEHCHUU IIPH PacCMOTpe-
HUH HAHOOOBEKTOB M CUCTEM Ha UX OCHOBE.

I1K-3

Hcnons3oBaHnne MeETOAMK
KOMILJIGKCHOTO ~ aHallu3a
CTPYKTYpbl W  (U3HKO-

XHUMHYECKHX CBOMCTB Ha-
HOMAaTCcpraJIOB U HAHOCT-

PYKTYp

3HaTh:
OCHOBHBIC BUBI U CBOWCTBA HAHOMATEPUAJIOB, MPUOOPOB U yCT-
POMCTB Ha MX OCHOBE

VYMeTh:

MPaBUJIILHO HUCIOJIb30BAaTh MAaTEPUATIOBEIYECKHE 3aKOHOMEPHOCTH
JUISL peaTu3alliy MOTEHIIMATbHBIX BO3MOXXHOCTEH MaTepHUaIOB TPH
MIPOCKTUPOBAHUH U CO3IaHUH MUKPO- U HAHOCUCTEM;

Bmanets:

METOJaMH 3KCIEPUMEHTAIBHOTO MCCIIEOBAaHUS MTapaMeTPOB U Xa-
paKTepI/ICTI/IK HaHOMaTepI/IaIIOB 1 HAHOCHUCTEM, METOJaMH KOHTpO-
JIg Ka4eCTBa HAaHOOOBHEKTOB.

[1K-5

IIpoBenenue pabor 10
MOJIEpHH3AIUA 000pYI0-
BaHUA W MOJUPUKALNN
CBOWCTB HAHOMAaTEPHAJIOB
U HAHOCTPYKTYP

3HaTh:
TUTIOBBIE TEXHOJIOTUYECKHE MPOIECCHI
JIOB.

MOJIYYCHHS HAHOMATCpHUa-

VYMeTs:
MIPUMEHSATh METO/bI
HUCCIIEIOBAHUA

TCOPCTUUCCKOTO U ISKCIICPUMCHTAJIBHOTO

Bmaners:
METOJIJaMU KOHTPOJI KaueCTBa HAHOOOBHEKTOB.

4. ObIAA TPYAOEMKOCTD JUCHUIIJINHBI

®opma A
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4.1. O0beM DTUCHHUILIHHBI B 3a4eTHBIX equHUNax (Bcero) — 6 3E.

4.2. Tlo Buaam y4e0OHOii padoThI (B yacax):

Konuuecmeo uacos (ghopma o6yuenusn — ounasn)

Buo yueonoii pabomut 7 (0 G - 46 m.4. no cemegmpam
Konrakrnas pabota oOy4ato-
[IMXCS ¢ TperoaBaTeieM B 90/90 - 90/90
cooTBeTcTBUM C YII
AyIUTOpHBIC 3aHATHUS:
o Jleknuu (B T.u. 0 [TpID)* 18/18 - 18/18
® [PAaKTUYECCKHE U CEMUHAp-
ckue 3aHaTus (B T.4. 0 36/36 - 36/36
TTpID*
e J1abopaTopHbIC PabOTHI,
MpaKkTUKyMbI (B T.4. 0 36/36 - 36/36
TTpID*
CamocrosTenpHas pabora 54/54 - 72/72

@®opMa TEeKylero KOHTpOJIs
3HAHUN U KOHTPOJIS CaMOCTOsI-
TEIbHOU paboThI: TECTUPOBA-
HUE, KOHTpP. paboTa, KOJUIOK-

YcTHbIM Onpoc, Tec-
THUPOBAHUE, PEIIEHUE

YcTHbIM ompoc, Tec-
- THUPOBAaHUE, PEUICHUE

ByM, pedepar u ap.(He MeHee 2 saad afat
BHJIOB)

Kypcogas pabora - - -
Buapl mpoMexyTouHOM aTTe- 36/36 ) 36/36
cTaMu (IK3aMEeH, 3a4eT)

Bcero yacoB mo JMcIuIInHE 180/180 - 180/180

* B ciyuae HeobXoO0umocmu UCHONb308AHUS 8 YUEOHOM Npoyecce YacmuyHo/ UCKIIOYUMENbHO
OUCMAHYUOHHBIX 00PA308AMENbHLIX MEXHONO2UN 6 mabauye uepe3 Cael YKA3bleaemcs

Koauvyecmeo 4acoe pCl6OI’I’lbl

HIIC ¢ obyuarowumucs 011 NpPOBeOeHUs 3AHAMUL

OUCTNAHYUOHHOM hopmame ¢ NpUMeHeHUeM INEeKMPOHHO20 00YYEeHUs.
*yacwol IIpll no oucyunaune yxaszvigaromes 6 coomeemcmeuu ¢ VI, 6 cnyuae, eciu oucyuniunou
npeodyCMOMPEHO BbINOIHEHUe OMOENbHbIX JJIeMeHmo8 pabom, CEsA3aHHbIX ¢ 0yoywel npogec-
CUOHALHOU 0esIMEeNbHOCbIO 00YUAIOWUXCA.

4.3. Conep:xanue TMCUMILIHHBI (MoaYyJis1). Pacnipeaesienue 4acoB no reMam

®opma A
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U BUJaM y4eOHOoil padoThbI:

Buowt yueonvix 3anamuii
AyoumopHnuie 3auamus Banamus ¢
Haszeanue pasoenos u mem | Bcezo npaxmmu- nabopa- upmepar: Canocmo-
YyecKkue mueHoil |AmensvHan
JIeKyuu mopnvle
3anamus, dopme (6 | paboma
paoomot
cemunapul m.u.)
1. Kpucrammmueckoe 17 1 2 8 - 6
CTpOEHHE TBEPAOIO Tea
2. JledexTsl B TBEPIBIX Te- 12 2 4 - - 6
Jax
3. MexaHu4eckue CBOUCT- 20 2 4 8 8 6
Ba TBEPJIbIX TeI
4. JluarpaMMbl COCTOSIHUS 12 2 4 - - 6
5. YrimepoaucThie u JIeTu- 12 2 4 - - 6
poBaHHbIe cTaynn. Map-
KHUPOBKA CTaJIEH.
6. CrpykTypa HaHOMATE- 17 3 6 — 8 8
pHAJIOB U pa3MepHbIE
3¢ heKThI
7. Tlpom3BoacTBO MOpOII- 25 3 6 8 8 8
KOBBIX U O0BEMHBIX Ha-
HOMAaTEpUAIOB
8. TexHomorusi TOHKHX 29 3 6 12 12 8
TUIEHOK
DK3amen no oucyuniume 36 - - - - -
HUTOI'O: 180 18 36 36 36 24
5. COAEPXXAHHUE KYPCA
COAEPXAHUE KYPCA

®opma A

Paznen 1. Kpucraniuyeckoe cTpoeHHe TBEPAOro Teja
Tema 1. Amopdubie U Kpuctamindeckue tena. CTpyKTypa KpUCTAIIOB U MPOCTPaH-
CTBEHHas pemieTka. UHAMIIUpOBaHWE HAMPaBICHUH, TIIOCKOCTEN (Tpu criocoda).
Tema 2. Pemmietku bpage. [IpuMepsl mpocThIX KpUCTaIIOTpaGUIECKHX CTPYKTYP.

Paznen 2. /ledpexThl B TBEPABIX Tes1ax
Tema 3. Knaccudukanus nedexron. TernoBsie Toueunbie aedexTsl (mo dOpenkento u
[orTkn). PaBHOBECHAas: KOHLIEHTPAIMS TOUEUHBIX 1€(DEKTOB.
Tema 4. Pagnanmonnsie nedextsl. Jucnokanuu. Koutyp u Bextop Broprepca.

Tema 5. Hanpsoxkenus, HeoOXoquMble 171 00pa30BaHUs NUCIOKAIUA B COBEPIICHHOM
Kpuctaimie. JIBuxkeHue auciokauui. HampsokeHus, CBS3aHHbIE C JIUCIOKAILUSIMH.
DHeprust AUCIOKanuu. BzanMoaelicTBUe NTUCIOKAIUN C TOYSUHBIMH e EeKTaMU.
Tema 6. Ucrounuku aucinokanui. Mexannsm @Ppanka-Puna u bapnuna-XepuHra.
JledhexThl ynakoBKH M YaCTUYHBIE AUCTOKAINU. [ paHUIIBI 3€peH.
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Pa3nen 3. MexaHu4veckue CBOiicTBa TBEPAbIX TeJl

Tema 7. Mexanuueckue HampspkeHHs W nedopmanus. 3akoH ['yka Ui M30TPOITHBIX
TBEPABIX TEJ.

Tema 8. Ilnactuyeckue cBONCTBA KPUCTAUIMYECKUX TBEPABIX TeJl. MeXaHU3MBbI IJ1aCTH-
yeckoll Jedopmanuu (JIBOMHHMKOBaHHE, CKOJBXEHHUE, JUCIOKAlMOHHBIN). dakrop
[IImuara. Mexanusmel xpynkoro paspyuienus. Teopus I'puddurca u OpoBana.

Tema 9. /lnarpamma HanpspkeHue-nedopmanus. XapaKTepUCTUKH YIIPYTroCTH, MIacTUY-
HOCTH U npoyHocTy. Kpurepuit Heycroitunsoctu Koncuaepa.

Pa3nen 4. luarpaMMbl COCTOSIHUSA

Tema 10. ®opmupoBanue CTPYKTYphl METAIJIa TPU KPUCTAJUIM3AaLUHU. | OMOTeHHOE U Te-
TEepOreHHoe 3apojsliieodpasoBanue. CTpoeHne MeTauinyeckoro cautka. IlonumopgHsie
IIPEBPAILCHMUS.

Tema 11. Crpoenue cBolicTBa CIUIaBOB. Bubl CIUIaBOB: MEXaHUUYECKAsl CMECh, XUMHUYE-
CKO€ COCMHEHNE U TBEepAbli pacTBop. Kiaccuukarus TBepAbIX pacTBOPOB: BHEIIPEHUS,
3aMEIIEHUS, BBIYUTAHHUS.

Tema 12. MeToapl IOCTpOEHUS JUarpaMM COCTOSIHUS. XUMudeckuil norenuuai. IlpaBu-
70 ¢a3. JluarpaMmbl COCTOSIHUS IBOMHBIX CUCTEM IPU HEOTPAHUYEHHOW pacTBOPUMOCTHU
KOMIIOHEHTOBB TBEPJIOM COCTOsHUM. [IpaBuito perdara. Temn kpucramumsanuu.

Tema 13. JlnarpaMMbl COCTOSIHUSL JBOWHBIX CHUCTEM IIPH OTPaHMYEHHOW PacTBOPUMOCTH
KOMIIOHEHTOB B TBEPJIOM COCTOSIHMM (3BTEKTHUYECKOTO U MEPUTEKTHUECKOI0 TUIIA, XUMHU-
YEeCKOE COCIUHEHHE).

Tema 14. /lnarpamMma coctostHuS kene30-yriepoa. CTaOuibHas U MeTacTaOuiIbHas Aua-
rpamMMa. CTpyKTypHBIE COCTaBJISIIOLIME CIUIABOB JKeje3a ¢ yrieponoM. Kpurtuueckue
Toukd. CTpYKTypHbIE MpPEBpAIIECHUs B JOIBTEKTOMAHBIX cTalsiX. CTpyKTypHBIE NpeBpa-
LICHUS B 3a3BTEKTOUHBIX CTaNIAX.

Paznen 5. Yruepoaucrbie H JierHpoOBaHHbIe cTaIn. MapKHpoBKa cTaJeid.

Tema 15. Yraepoaucteie cranu. Knaccudukaius mo TUIY pacKUCIICHHS, 110 CTPYKTYPE,
10 Ka4eCTBY.

Tema 16. JlerupoBannsie ctanu. OCHOBHBIE JIETHPYIOIIKE JIEMEHTHI. MapKupoBKa Jie-
TUPOBAaHHBIX CTaJIei.

Paznen 6. CTpykTypa HaHOMAaTepHAJIOB M pa3MepHbie IPPeKThbI

Tema 17. Knaccuduxanuss HaHomarepuanoB. OCOOEHHOCTH CTPYKTYphl HaHOMaTepHa-
noB. 3akoH Xosuta-Ilerua. Tepmonunamuueckass Moenb kiacrepa. [loHmwkeHne Temrie-
paTyphbl IUIABJICHUS KJIACTEPOB.

Tema 18. XapakTepucTuUKa IUCIEPCHOCTH HaHOMarepuanoB. [IOBEpXHOCTb, TpaHUIIbI,
MOpPGOJIOTHS HAaHOMATEPHUAJIOB.

Tema 19. DnexTpuyeckue, MarHUTHbIE, TEIJIOBbIE CBOMCTBA HAHOMATEPHUAJIOB.

Pazjen 7. [Ipou3BoACTBO MOPOIIKOBBIX M 00beMHBIX HAHOMATEPUAJIOB

Tema 20. OcHOBHBIE METO/IBI MTOTYYSHHSI KOHCOMINPOBAHHBIX HaHOMaTepuanoB. [Toimy-
YEHHE MOPOUIKOBBIX HaHOYacTUll. DU3nUecKrue METOIBI.

Tema 21. MexaHWYeCKUE METOJBI MOJTYUYCHHS IMOPONIKOBBIX YacTHUIl. MenbHHIBI. Y Iap-
HO-BOJIHOBOHM CHHTE3, KaBUTAIMOHHBINA. KoHCONMMaanus 06 beMHBIX HAHOMATEPUaJIOB.
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Tema 22. [lonyyeHre HAHOKPUCTAIIMYECKUX MaTepuanoB. IHTEHCHUBHAS MJIaCcTHUYe-
ckas nepopmanus. AMopdubie Metamnuueckue craaBsl (AMC). MeToabl morydyeHus
AMC.

Tema 23. Xumuueckre METObI MOJIYYECHHUSI HAHOYACTUI] U MAaTEpUANIOB: OCAXKIACHUS,
30J1b-T€JIb METO/I, Ta30(ha3HbIC pEeaKIUu.

Tema 24. OcHOBHBIC Pa3HOBHUIHOCTH yriiepojaa. Yriepoansie HaHoTpyOoku (YHT), dyan-
nepeH, rpadeH. MeTobl MoTydeHwsl, CBOHCTBA, IPUMEHEHUE.

Pa3nen 8. TexH0J10THsI TOHKHX MJIEHOK

Tema 25. Tonkme mieHku. TepMoBakyyMHOE HaIblJICHME TOHKHX IUIEHOK. MOHHO-
IIJIA3MEHHbIE METO/IbI NTOJYYEHUSI TOHKUX IJIEHOK.

Tema 26. Dnurtakcus. 'omo- u rereposnurtakcus. ['a3odasHas, KUIKOCTHAS U MOJIe-
KYJISIPHO-J1y4€Basi SIUTAKCHS.

Tema 27. Ilnenku Jlearmiop-biomkert. @a3zoBast quarpaMma. MeToIUKa MOTyYEHHUS.
IIpumenenue.

Tema 28. AHonHble OKCHUJIHBIC TUIEHKH. TeXHONOTUs monyyeHus. PexXxuMbl aHOJHOTO
BO3JIEUCTBUS (ITOTEHIIMO- U TaJIbBAHOCTATHYECKUM ). AHOJTHOE OKUCICHUE aTIOMUHMUS.
MexaHu3mbl pocTa mopucToro anojgHoro okcuaa amtomuHus (IIAOA). Ilonyuenue
BbicOKOymnopsifoueHHoro [TAOA. ®@opmupoBanue cotoBoil cTpykTypsl IIAOA. Ilpu-
MeHenue [TAOA.

Tema 29. AHogHOE OKHCIIGHHE THTaHAa. MeXaHU3MBI pOCTa TOPUCTOTO OKCHJIA TUTa-
Ha. [lonyuenue HaHoTpyOuaToro okcuaa Tutana. [Ilpumenenue.

Tema 30. AHoHOE pacTBOpeHHUE MOIYNPOBOJHUKOB. MeXaHU3M pOCTa Makpo- U Ha-
HomopucTtoro kpemuus. [lpumenenue.

Tema 31. KatonHoe ocaxkJeHue B TEXHOJOTHH MHUKPO M HAHOCTPYKTYp. Pusmuko-
XUMHUUYECKHE OCHOBBI KaTOJAHOTO ocaxaeHus. OcaxxeHne MeTajljaoB U CIIaBOB, MaT-
pUUYHOE OCaXJEHHUE.

Tema 32. Jlutorpadus. @otonurorpadus, 3NeKTPOHHOIYUYEBasI, pEHTIEHOBCKas, Ja-
3epHass. Hanomanunynsauus u HaHonuTorpadus. Msrkas iutorpadus.

6. TEMbI MIPAKTUYECKHUX U CEMUHAPCKHUX 3AHATHIA

Pa3nea 1. Kpucrassmyeckoe cTpoeHne TBEPAOro TeJia

Tema 1. AmopdHble U KpUCTaNIUUECKHE Tena. WHAuMIMpOBaHHWE HaIpaBICHHUH,
MJIOCKOCTEH B KpUCTaljie (JUCKYCCHUS).

Bonpocsl mo temam pasaena (151 00CyKAeHHS HA 3aHATUH, AJS1 CAMOCTOATE b-
HOTI'0 M3y4eHHS)

1. WumunupoBaHue IUIOCKOCTEH B KPHUCTAJUIE TpeMsS METOJIaMHU: METOJl OTPE3KOB, IO
CHMBOJIaM aTOMHBIX PSIZIOB, IO KOOpPJAMHATaM TPEX Y3JIOB KPUCTAILNIMUECKOM PELIETKU
(KP).

2. Pemetku bpaBe. CHHTOHUY, SJIEMEHTH CHMMETPHH.

3. OcoOeHHOCTH MHAUIUPOBAHUS ITeKcaroHaIbHbIX KP

Paznen 2. /ledexThl B TBEPABIX Teaax

Tema 3. Kinaccudpukanus nepexron. TernmoBeie Toueunble qedexThl (1m0 OpeHkemno u
otTku). PaBHOBecHas KOHIIEHTpalys ToueyHbIX aedekToB no LoTTku.

Tema 6. Vcrounuku aucrnokauuii. Mexanusm @panka-Puna. JlepexTsl ynakoBku u
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YacTUYHBIC JUCIOKAaIUU. [ paHUIIBI 3epeH.

Bomnpockl mo Temam pasjena (151 00Cy:KIeHUSI HA 3aHATUH, JJISA CAMOCTOATEJ b-

HOT'O M3y4YeHHUs)

1. AnanuTu4ecKuil BBHIBOJ 3aBHCHMOCTH KOHIICHTPALMH TEIIOBBIX TOYEHBIX Jedek-
TOB OT TEMIEPATYPHI.

2. Onucanue pabOThl UCTOYHUKA JUCIOKAIMH 110 MEXAaHU3MY CKOJIBKECHHS U Iepe-
MOJI3aHHUS.

3. MexaHu3M BO3HUKHOBEHUS 1e()EKTOB YIIAaKOBKHU U T'PAHMUIL 3€PEH.

Pa3nen 3. MexaHnyeckue CBOWCTBA TBEPABIX TeJ

Tema 8. [InacTuueckue CBOMCTBA KPUCTAUIMYECKUX TBEPJIbIX TeJ. MexaHU3MBbl I1aCTH-
geckoil nedopManuu  (IBOWHUKOBAaHUE, CKOJBKCHHE, IUCIOKAIMOHHBIN). DakTop
HImunra.

Bonpocsl mo Temam paszgena (15 00CyKAeHHUs] HA 3aHATHH, JJIs1 CAMOCTOATE] b-
HOI'0 U3Y4YEeHUS)

1. KonuuecTBEHHBIE XapaKTEPUCTHKH TJIACTUYECKUX CBOMCTB MaTEPUAIIOB.

2. Mexanusmsl xpynkoro paspymenus. Teopus I'puddurca u OpoBana.

Pa3zjnen 4. /lmarpaMMbl COCTOSTHUSI

Tema 11. Ctpoenue cBoiCTBa CruIaBoB. Buibl CIIaBOB: MEXaHUUYECKasi CMECh, XUMUYe-

CKO€ COeMHEeHHE U TBepAbIN pacTBop. Kitaccudukainus TBepAbIX pacTBOPOB: BHEIPEHUS,

3aMEIICHHs], BRBIYUTAHUA.

Tema 13. [luarpaMmbl COCTOSHUS ABOWHBIX CHCTEM IPU OIPAHUYECHHON PacTBOPHUMOCTHU

KOMIIOHEHTOB B TBEP/IOM COCTOSIHUHU (3BTEKTHYECKOTO THUIIA).

Bonpocsl mo Temam pa3jaesna (151 00CYyKA€HHUS HA 3aHATHHU, 1JS CAMOCTOATEb-

HOI'0 U3Y4YECHU)

1. Meron noctpoeHus auarpamm (Ha3oBoro COCTOSTHUS.

2. KonuyecTBeHHOE ONMHMCaHWE M3MEHEHHS COCTaBa M KOHIICHTPAIMH CILIABOB IO
IMarpamMMe COCTOSHUS.

Paznen 5. YruepoaucTbie U JIerHpOBaHHbIe cTaan. MapKkupoBKa cTaJeii

Tema 15. Yrunepoauctsie cranu. Knaccuduxaius mo TUITY pacKUCIEHUS, TIO CTPYKTYPE,
10 Ka4eCTBY.

Tema 16. JlerupoBannsle ctanyu. OCHOBHBIE JIETUPYIOLIME IEMEHTH. MapKupoBKa Jie-
TUPOBAHHBIX CTAJICH.

Bonpocsl mo Temam pasaesa (151 00CyKACHHS HA 3aHATHH, AJISI CAMOCTOATEN b-
HOI'0 U3Y4YECHU)

1. Knaccugukanus craneit, 061acTu IpUMEHEHHUS.

2. Pacmmdpoka Mapok craneil.

Paznen 6. CTpyKkTypa HaHOMaTepPHAJIOB U pa3MepHbie I PeKThbI

Tema 17. Knaccudukanus HanomarepuanoB. OCOOEHHOCTH CTPYKTYpbl HaHOMaTepua-
soB. 3akoH Xoisa-Ilerua. TepmonnHamuueckas Mozaenb kiactepa. [loHmkeHue temiie-
paTypsl IUIaBJIEHUS KIIACTEPOB.

Tema 18. Xapakrepuctruka IUCIIEPCHOCTH HaHOMaTepuasloB. 1I0BEpXHOCTB, rpaHUILbI,
MOp(OJIOTHsl HAHOMATEPUAIOB.

Bonpocsl mo temam pasaena (151 00CyKAeHHS HA 3aHATHH, AJIS1 CAMOCTOATENb-
HOI'0 U3Y4YECHU)

1. BbIBOJ COOTHOUIEHHUS AJISl TEMIIEPATyphl IUIABICHUS HAHOKJIAcTepa.
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2. VYnenbHas MOBEpXHOCTh. Pacmipenenenue no pazmepam.

Paznen 7. Ilpou3BoACTBO MOPOIIKOBBIX M 00beMHBIX HAHOMATEPHAJIOB.

Tema 21. Mexanuueckre METOJBI MOTYYEHHUS MMOPOIIKOBBIX YacTUIll. MenbHuUIbl. KoH-
conuaanus 00beMHBIX HAHOMATEPHUAJIOB.

Bomnpocsl mo Temam pasaesia (1Js 00CyKAeHUS HA 3aHATHHU, I1JI CAMOCTOATE b-
HOTI'0 M3y4eHHS)

1. TexHonormyeckre 0COOCHHOCTH MEIBHUIL IS OJIyYeHUsST HAHOYACTHII.

2. MCTO,I[I/IKI/I CHHTE3a JUCIICPCHBIX HAHOMATCPHUAJIOB.

Pazjnen 8. TexHO10rMsl TOHKHUX IVICHOK

Tema 26. Dnurakcusa. ['omo- u rereposnutakcus. ['azodaznas, KUAKOCTHAS U MOJIe-

KYJSIpHO-JIy4eBas SMUTAKCHS.

Tema 28. AHoaHbIe OKCUJHBIE TUIEHKU. TE€XHOJIOTUS Mony4YeHus. Pexxumbl aHOJHOTO

BO3/IEUCTBUS (ITOTEHIIMO- U TaJIbBAHOCTATHYECKUM ). AHOJTHOE OKHUCICHUE aTIOMUHMUS.

MexaHu3Mbl pocTa mopucroro aHojgHoro oxcupaa amomuHusa (ITAOA). Ilonydenue

BbicOKOymnopsifoueHHoro [TAOA. ®@opmupoBanue cotoBoil cTpykTypsl IIAOA. Ilpu-

MeHenue [TAOA.

Bonpocsl mo temam pasaena (151 00CyKAeHHS HA 3aHATHH, AJIS1 CAMOCTOATEJ b-

HOI'0 U3Y4YeHUA)

1. MexaHu3M pocTa SMHUTAKCUATBHBIX TUICHOK. TeXHOJOTHYeCKne 0COOCHHOCTH pea-
JU3aluu.

2. DIIEKTPOXUMHUYECKHE METOJIbl (hOPMHUPOBAHMS MOPHUCTHIX HAHOCTPYKTYp. Mexa-
HU3MBI 10po0Opa3oBaHus. BO3MOKHOCTh MOYy4eHUsI TOHKUX KOMIIO3UTHBIX ILJIe-
HOK.

7. JABOPATOPHBIE PABOTHI (IABOPATOPHBIN IPAKTUKYM)

Paznen 3. Mexannuyeckue CBOICTBAa TBEPABIX Tell

Tema 7. Mexanuueckue HanpspkeHus U nedopmanus. 3akoH ['yka 1isl U30TPONHBIX TBEPJBIX
Te.

Tema 8. I[Inactnyeckue cBOMCTBA KPUCTAJUIMYECKUX TBEPIBIX Tel. MexaHM3Mbl MJIaCTUYECKON
nedopmaruu (JIBOWHUKOBaHUE, CKOJIbKEHUE, AUCIOKannoHHbIN). Daktop [lIMuara. Mexanus-
MBI Xpynkoro paspymienus. Teopus I'puddurca u Oposana.

Tema 9. Jluarpamma HamnpsiokeHue-gedopManus. XapakTepUCTUKH YIPYTOCTH, MJIACTUYHOCTH U
npouy”octu. Kpurepuii HeycroitunBoctu Koncunepa.

JlabopaTopnas paGora Nel. Onpenenenue napameTpoB yIpyrocTy, MIACTUYHOCTH U MPOYHO-
CTH MaTE€pHAJIOB 10 AUarpamMMe pacTsKEHUS.

Leanb padoThl: N3ydyeHre NOBEIEHUS KOHCTPYKIIMOHHBIX MaT€pPHAaIOB MPU UCIIBITAHUU HA pac-
TSKEHUE; 03HAKOMJIEHHE CO CTaHJAPTHBIMM METOJAUKAMH OIPENEICHHSI XapaKTEPUCTHK yIIPYTro-
CTH, IPOYHOCTHU U TUITACTUYHOCTH.

Pe3yabTaThl 1a00paTOPHOIi padoThl: OCBOCHHE OCHOB pabOTHI Ha MAIlIMHE PACTSHKEHUS, T10-
Jy4yeHue U 00paboTKa HIKCIIEPUMEHTAIbHBIX JIaHHBIX, OLIEHKAa OCHOBHBIX XapaKTEPUCTUK YIPYTO-
CTH, IPOYHOCTHU U TIACTUYHOCTH.

Paznen 4. luarpaMmbl COCTOSIHUSA

Tema 10. @opMupoBaHHE CTPYKTYphl MeTAJlIa IPH KpUCTAIIM3anuu. ['omMoreHHoe u rerepo-
reHHOoe 3apojblieodpasoBanue. CTpoeHne MeTauindeckoro ciutka. [lomumopdusie npeBparie-
HUS.
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Jladoparopnasi padora Ne2. [IpumeHneHue tepModsieKTprueckoro 3¢ dexra st U3MepeHus
TEMIEPATYPHI.

Heap padoThI: N3y4eHNE OCHOBHBIX CBOMCTB TEPMOIIAp U BO3MOXKHOCTEN MX MUCIIOJIb30BaHUS
IIPU PELIECHNH PA3JINYHBIX HAYYHBIX U TEXHOJIOIMUECKUX 3aJa4; U3rOTOBJIEHHUE U I'PagyupoBKa
TepMoIap.

PesyabTaTsl 1a00paTopHOil padoThI: IOCTPOEHUE I'PAJUPOBOYHOIN KPUBOM 1JIs JaHHOM Tep-
Morap abCOIFOTHBIM METOAOM C TOMOILBIO CUCTEMBI TOUEK (PUKCHPYEMBIX TEMIIEpATyp, ONpese-
JsieMbIX (Pa30BBIMU MEPEXO0JIaMH PA3IMYHBIX BEIIECTB; ONpPEeICHHE THIIA TEPMOTIAPHI.

Pa3nen 7. [Ipou3BoACTBO NOPOMIKOBBIX H 00bEeMHBIX HAHOMATEPUAJIOB

Tema 23. Xumuyeckue METOMbI MOJYyYEHUs HAHOYACTULl U MAaTEpUAJIOB: OCAXIECHUS, 30JIb-
rejib METO[l, ra3o(a3Hble peakinu.

JlaGopaTtopnasi padora Ne3. [Tonydenue u crneKTpohOTOMETPUUCCKUE HCCIICAOBAHUS Ha-
HOYaCTHUIl METAJJIOB.

Leapb padoThl: TO3HAKOMHUTHCS C METOJIAMU XUMUYECKOTO MOTYYSHUS KOJUIOUAHBIX HAaHOYA-
CTHII.

Pe3yabTaTsl J1a60paTOpHOi padoThI: OCBOCHHE XUMHUYECKOTO CIIOCO0a MOMyUYeHUs! KOJUIOUI-
HBIX HAHOYACTHI[ METOJIOM OCAXKJICHUS M aHATIN3 pa3Mepa CEKTPO(HOTOMETPHUICCKHM CITOCOOOM.

Pa3nen 8. TexHoJIOTHsI TOHKHX MJIEHOK

Tema 25. Tonkue mieHku. TepMoBakyyMHOE HambUIEHHE TOHKUX IUIEHOK. WOHHO-
MJIa3MEHHBIE METOJIBI MTOJTYYCHUSI TOHKUX IICHOK.

JlabopaTopnasi paGora Ned. VI3mepeHue TOMIIMH OKUCHBIX U METAJUIMYECKUX TIICHOK.

Heanb padoThI: MO3HAKOMUTHCSA C METOAMH KOHTPOJIS TOJMIIUHBI OKUCHBIX U METAITHYECKUX
TJICHOK.

Pe3yabTaThl 1a00paTOPHOIi padoThI: OCBOSHHUE METOJUKH KOHTPOJISI TOJMIIMHBI OKUCHBIX TUIe-
HOK (OKCHJ KPEeMHHsI) IIBETOBBIM METOJIOM; U3MEpPEHHE TOJIIIUH METAIITMYECKUX MIEHOK UHTEP-
(bepeHITMOHHBIM METOIOM.

Tema 28. AnoaHble OKCUAHBIE MJICHKU. TEXHONOTUS MONyYeHHs. PexXuUMBI aHOJAHOTO BO3-
JnercTBUsl (MOTEHIIMO- U TaJbBAaHOCTATUUYECKHI). AHOJIHOE OKHUCIICHHE altoMuUHuA. Mexa-
HU3MBI POCTa MOPUCTOrO aHoaHOro okcuaa anroMunaus (ITAOA). IlonydeHnue BHICOKOYIIOP 5i-
noueHHoro [TAOA. ®opmupoBanue cotoBoil cTpykTypbl [TAOA. [Ipumenenne [TAOA.
JlabopaTopnasi padora Ne5, 6. OHU3MKO-XUMHUYECKHE OCHOBBI IPOIECCa IMOJIYICHUS OKCHIA
ATIOMUHHUS METOJIOM aHOJHOTO OKHUCIICHHS. AHAaIU3 TMOJTYYEHHBIX CTPYKTYp METOJaM CKaHH-
pytorieit 3011080 Mukpockomnuu (C3M)

Heab padoThbl: U3ydeHrE TPUHIIUIIOB MOTYYEHHS IBYMEPHBIX CTPYKTYp OKCHA aTFOMUHUS Me-
TOJOM aHOJHOTO OKHCJICHHS, U3yUYeHHE (PU3UKO-XUMUYECKUX OCHOB aHOJTHOTO OKHCJICHUS Be-
[IeCTBa; U3y4eHHe npuHImmna padotsr C3M.

Pe3yabTaTsl 1a00paTOpHOii padoThI: OCBOCHHE METOAMKHA aHOJIHOTO caMO(pOPMHUPOBAHUS OK-
CUIHBIX HAHOCTPYKTYP; HCCIEAOBaHNE TOMOJIOTHH MTOBepxHOCTH MeToiaMu C3M; nccnenoBanue
BIIMSIHUSI PEKUMOB aHOJTHOTO TPABJICHUSI U COCTaBa dJIEKTPOJIUTA HA TTapaMeTphl (OPMHUPYEMBIX

HaHOCTPYKTYD.
8. TEMATHUKA KYPCOBbBIX, KOHTPOJIbHBIX PABOT, PE®EPATOB

Jlis BBIOJTHEHUSI KYPCOBOTO MPOEKTUPOBAHMS CTYAEHTHI 3aKPEIUIIOTCS 3a MPEernoAaBaTeIssMu
Kadenpsl, UMEIOUIMMHI COOTBETCTBYIOILIYIO YUEHYIO CTeleHb/3BaHne. TeMaTHKa KypcoBbIX paboT
OTIpeieNIIeTCsl B COOTBETCTBUE C HAYYHBIMHU MHTEpecaMH pykoBoauTens. OleHUBaHNEe KYpCOBBIX
paboT OCYIIECTBIISICTCA HA 3aceTaHuM Kadeapsl mociae myOIMIHOro JOKIaaa CTYJASHTOB M KOJ-
JIETHAJIEHOTO 00CYX/IEHUS pPe3yJIbTaTOB PaOOTHI.
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IIpumepHasi TeMaTHKa KypPCOBbIX padoT:
1. YccnenoBanue n3MEHEHNs TIOBEPXHOCTHOM PHEPIMM HA IPAHHULIE pa3zelia KUIKOCTb-TBEPI0E
TEJI0 B JIEKTpUUYECKOM ToJie (3 (PEKT AIeKTpOCMauBaHMS )
[lesab: n3yyeHne (GpU3MUECKUX OCHOB BO3HHUKHOBEHUS SBICHHS AJIEKTPOCMAYMBaHHS Ha IU-
AIEKTPUKE U TEXHOJIOTHUYECKUX 0COOCHHOCTEH MOHMKEHUs pabouero HanmpsiKeHuUs.
3agaum:
— OtpaboTKa TEXHOJOTHH peajn3anuu U HaOmoaeHus 3¢ dexra aeKTpocMayuBaHus Ha Mpo-
CTBIX CUCTEMaX.
— OTpaboTka TEeXHOJIOTHUH CUHTE3a JUAJIEKTPHUUECKHUX TUIEHOK Ha pa3IMYHbIX MaTepuasax.
— IlocTpoeHune 3aBUCUMOCTEN KPAaeBOTo yria CMa4yuBaHUs OT HAIIPSKCHMUS.

2. CuHTEe3 KOMIO3HWIIMOHHBIX MAaTEPHAJIOB METOJIOM AJIEKTPOXUMHUYECKOTO KAaTOIHOTO OCAaXKIe-
HUS U3 PacCTBOPOB B IOPUCTHIE aHOIHBIE OKCUIHBIC MaTPHUIIBI BEHTUILHBIX MeTa/ioB (Al, Ti).
Hean: co3ganue KOMITO3UIIMOHHBIX MAaT€pUajOB HA OCHOBE TOHKHX HAaHOCTPYKTYPUPOBaH-
HBIX IUIEHOK OKCHJIOB METAJIOB.
3agaun:

— OtpaboTKa TEXHOIOTHH CHHTE3a MOPUCTHIX IUIEHOK OKCUIOB aIFOMUHUS (THTAHA).
— OTpaboTka TEXHOJIOTHH OCAXKICHUS YaCTUI METAJUIOB B C(HOPMHUPOBAHHBIE TIOPHI.
— AHanu3 nony4YeHHsbIX MIeHOK MeToaamu C3M.

3. ®opMupoBaHUE MPOBOJSIIMX CIOEB OKCHUIA OJI0OBA METOJOM JJIEKPOXUMHUYECKOM aHOIHOU
00paboTKH.
Leab: co3maHue TOHKUX MPO3PAYHBIX MPOBOASIIMX IUICHOK HAa OCHOBE OKCHJIOB OJIO-
BO/UHIHA.
3amaun:
— OTpaboTKa TEXHOJIOTHU CUHTE3a TOHKUX TIJICHOK OJIOBO/UHIMI.
— Ot1paboTKa TEXHOJIOTUH aHOITHOTO OKHCIEHHSI, IOJJO0p PEKUMOB.
— AHanu3 2JEKTPUYECKUX CBOMCTB MOJIYYEHHBIX TUIEHOK.

4. VccnenoBaHue BIUSHUS YIOPSIOYEHHBIX MOBEPXHOCTHBIX HEOJHOPOJHOCTEW Ha MOBEPXHO-
CTH METaJUIOB Ha 3HAYEHHUE NOBEPXHOCTHOM dHEPIUHU.
Heab: hpopmupoBanuie ruipoPoOHBIX U TUAPOPUIBHBIX TOBEPXHOCTEH.
3agaun:
— OtpaboTKa TEXHOJIOTUU CO3JaHHs TOBEPXHOCTHBIX HEPOBHOCTEH PA3IMYHBIMU METOJIaMU:
aHOJIHOE OKUCIIEHUE, Ja3epHas a0JsLus, CEJIeKTUBHOE TPABJICHHUE U JIp.
— M3MepeHne KpaeBbIX YITIOB CMauMBaHMUs, IIPOBE/IEHUE KOPPEISILIMM C NapaMeTpamH Mojy-
YEHHBIX HEPOBHOCTEH.

5. CuHTE3 TOPHUCTHIX AHOJHBIX OKCHIHBIX IUIGHOK Ha THUTaHE METOJOB IUIa3MEHHO-
AIIEKTPOIUTUIECKOTO OKCHINPOBAHUS B pacTBOpax 0e3 PTopua-moHOB
Hesan: PopMupoBaHUe TOPUCTOTO OKCHIA TUTAHA B AIEKTPOJIUTHOM IIIa3Me.
3agauu:
— OTpaboTKa TEXHOJOTUHU IJIA3MEHHO-3JIEKTPOIUTUYECKONH 00pabOTKH MaTepHalioB, CHATHE
BAX.
— Ananun3 nosepxHoctu MeTogamu C3M.
— OrteHka BIHMSHUE TUTA3MBI Ha (pOpMUPOBaHHUE TOPUCTON CTPYKTYPHI.

6. McciienoBanre TOBEPXHOCTHOTO YIPOYHCHHS METAUIOB IO JCHCTBHEM  IUTa3MEHHO-
AIIEKTPOIUTUIECKON 00pabOTKH B PaCTBOPAX DIEKTPOIUTOB.

Heab: @opmupoBaHue MOBEPXHOCTHO-YIIPOUHEHHOTO CJI0S MeTalljla METOJAaMHU AJIEKTPOJIUT-
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10.

11.

12.

13.

14.

15.

16.

HO-TUIa3MEHHON 00pabOTKH.

3amaun:

— OtpaboTKa TEXHOJIOTUU IUIa3MEHHO-3JIEKTPOJIUTHUECKON 00pabOTKH MaTepuasoB, CHITHE
BAX.

— O1eHKa MEXaHUYECKUX CBOMCTB ITyTEM HCIIBITAHUS Ha TBEPAOCTh, PACTsHKEHHUE.

— Onucanre MEXaHN3MOB U3MEHEHHSI MEXaHUYECKHX CBOMCTB.

9. NIEPEYEHbBb BOIIPOCOB K 3K3AMEHY

Amopodubie U KpucTammnueckue tena. CTpyKTypa KpUCTAIIOB M IPOCTPAHCTBEHHAS PELIeT-
ka. MaaunupoBaHue HarpaBlieHUH, MIIOCKOCTeN (Tpu criocoba).

Pemerku bpasa. [Ipumepsl npocThIX KpUCTALIOTPaGUUECKUX CTPYKTYD.

Hedextsl B TBepabix Tenax. Kimaccupukamms nedexron. TermnoBeie ToueuHbIe AePEKThI (TI0
Openkento u HloTTku). PaBHOBeCHas! KOHIIEHTpAIHs TOYEYHBIX 1e(DEeKTOB.

Pannanuonnsie nedextsl. Aucnokanuu. Koutyp u Bexktop broprepca.

Hanpsokenus, HeoOXxoaumble s 00pa30BaHMs JUCIIOKALMM B COBEPILIEHHOM KpHUCTAJLIE.
JBuxenue aucnokanuii. HanpsbkeHus, CBI3aHHbBIE C JUCIOKAUSAMU. DHEPIrusl IUCIOKAIUH.
B3anmopelicTBie quCIOKAUK C TOYCYHBIMHA Ae(eKTaMu.

Hcrounnku nucnokanuii. Mexannsm @panka-Puna n bapauna-Xepunra. [legexTs! ymakos-
KM M YaCTUYHBIE TMCIOKAaUuU. ['paHuLIbI 3epeH.

MexaHuueckre CBOMCTBA TBEPABIX Tell. MexaHuueckrue HanpshkeHus U aeopmanus. 3aKoH
['yka 115 M30TPONHBIX TBEPABIX TEIL.

[InacTuyeckue CBOWCTBA KPUCTAUIMUECKUX TBEPIBIX Tell. MeXaHu3Mbl IUIACTUYECKOU Jie-
¢dopMmanuu (ABOMHUKOBAaHUE, CKOJIbKEHUE, AUCIoKaMoHHbI). Pakrop lImuara. Xpynkoe
paspylleHHe.

Juarpamma HampspkeHue-ae@opmanus. XapakTEepUCTUKH YIPYTrOCTH, IUIACTUYHOCTH U
npouy”octu. Kpurepuii HeycroitunBoctu Koncunepa.

@opmMupoBaHuE CTPYKTYpbl MeTajla MpPH KpUCTAUIM3aluuu. ['OMOreHHOe M IreTeporeHHOe
3apopliieodpazoBanue. CTpoeHHe MeTaindeckoro ciauTka. [lonumopdHbie npeBparieHus.
CrtpoeHue cBoOiCTBa CIIIaBOB. BHUIBI CIIIIaBOB: MEXaHUYECKAs CMECh, XUMHUECKOE COEIUHE-
HUE U TBepblil pacTBop. Knaccugukanus TBepAbIX paCTBOPOB: BHEPEHHUS, 3aMEILIEHUS, BbI-
YUTAHUS.

MeTopl TOCTPOSHUS AUarpaMM COCTOSIHHS. XuMmuueckuil nmoteHnuan. [Ipasuno ¢a3z. dua-
rpaMMbl COCTOSIHUS IBOMHBIX CHCTEM IIPU HEOTPAaHUYEHHOW PaCTBOPUMOCTH KOMIIOHEHTOBB
TBepAOM cocTostHuM. [IpaBmiio peruara. Temn KkpucTauIM3anyy.

JnarpaMMsl COCTOSIHUS IBOMHBIX CHCTEM IPHU OTPAaHUYEHHOW pacTBOPUMOCTH KOMIIOHEHTOB
B TBEPJIOM COCTOSHUM (PBTEKTUYECKOTO M MEPUTEKTHUECKOTO THUIA, XUMHUYECKOE COEIMHeE-
HUE).

Juarpamma cocrosiHus kene3o-yriepona. CraOuibHas W MeTacTaOuibHAs Jauarpamma.
CTpyKTypHBIE COCTABJISIOLIME CIUIABOB Xkele3a ¢ yriepoaoMm. Kputndyeckue touku. CTpyk-
TYpHBIE NPEBPAILEHUS B JTOIBTEKTOMIHBIX CTAIAX. CTPYKTYpHBIE MPEBPAIICHUS B 3a9BTEK-
TOUJIHBIX CTaJISIX.

VYrnepoauctsie cranu. Kinaccudukanus no TUMy pacKUCIEHUs, IO CTPYKTYpe, MO0 KauecTBY.
JlerupoBannblie ctanu. OCHOBHBIE JIETUpYIOIIME deMeHThl. Kinaccuukanus no cTrpykrype,
10 KOJIMYECTBY JIETUPYIOIINX 3JIEMEHTOB, 10 HA3HAYEHUI0. MapKHpOBKa JIETUPOBAaHHBIX CTa-
nen.

Oco0eHHOCTH CTPYKTYphl HAaHOMaTepuanoB. 3akoH Xomna-Ilerda. TepmonuHamuyeckast Mo-
Jenb kinactepa. [lonmxkenne TemnepaTypsl IUIaBIEHUS KIACTEPOB.
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17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

XapakTepucTuka JUCIEPCHOCTH HaHoMaTepuanoB. I[loBepXHOCTh, TpaHUIlbl, MOpdOoIOrus
HaHOMaTEPHAJIOB. DJIEKTPUUECKHIE, MATHUTHBIE, TETUIOBLIC CBOMCTBA HAHOMATEPHUAJIOB.
OcCHOBHBIE METO/bI MOTYYECHHS] KOHCOIMIUPOBAHHBIX HaHOMaTepuaoB. [lomydeHue nopoi-
KOBBIX HaHOYacTUL. PU3NYECKHE METO/BI.

MexaHn4eckrue METOAbl MOJYYEHHUS IMOPOLIKOBBIX YacTUL. MeJbHUIBI. Y JapHO-BOJIHOBOM
CUHTE3, KaBUTalMOHHbIN. KoHconuaanust 00beMHBIX HAaHOMATEPHAJIOB.

[TonyyeHre HaHOKpUCTANIMYECKUX MaTepuanoB. IHTeHcHuBHAs miactuueckas nedopma-
usi. AMopdubie metannnyeckue ciiassl (AMC). Meroast nonyyenus AMC.
XUMHUYECKME METOJAbl MOJYyYEHHUs] HAHOYACTUII M MaTE€pHUaJOB: OCAXKJECHUS, 30JIb-T€llb
MeTOJI, Ta3o(a3Hble peaKIuH.

OcHOBHBIE Pa3HOBUIHOCTH yriiepoaa. Yraepoansie HaHoTpyOoku (YHT), dymnepen, rpaden.
MeTtoabl 0JIy4eHMs], CBOMCTBA, IPUMEHEHUE

Tonkue mnineHku. TepMOBaKyyMHOE HamNbUICHHE TOHKHUX IUICHOK. MOHHO-TIIa3MEeHHBIE
METO/Ibl IOJIy4YE€HUsI TOHKUX IJIEHOK.

Onutakcusa. ['omo- u rereposnmutakcusa. ['azodaszHas, >XUIKOCTHAS M MOJICKYJISIPHO-
Jy4deBasi SIMUTAKCHS.

Ilnenkn Jlenrmrop-bnomxkerr. ®Pa3zoBas nguarpamma. Meroauka nonydyenus. [Ipumene-
HHUE.

AHOJHBIE OKCUIHBIC TNICHKU. TeXHOJIOTUs moydyeHusa. PexnuMbl aHOAHOTO BO3AEHCTBUSA
(MOTEeHIMO- W TalbBAHOCTATUYECKUU). AHOJHOE OKHCICHUE AIIOMUHHUSA. MeXaHU3MBI
pocrta nopuctoro anoaHoro okcuaa amomMuaus (ITAOA). [lonydeHue BBICOKOYMOPSiO-
yeHHOro [TAOA. ®opmupoBanne cotoBoil ctpykTypsl IIAOA. IIpumenenue [TAOA.
AHOJIHOE OKHCIIEHHE TUTaHa. MeXaHu3Mbl pOCTa MOPUCTOTO OKcujaa TuTaHa. [lonydyenue
HaHOTpyOUaToro okcujaa Tutana. [Ilpumenenue.

AHOZHOE pacTBOPEHUE MOJYNPOBOJHUKOB. MEXaHU3M poCTa MakpO- U HaHOMOPUCTOTO
kpemHuus. [Ipumenenue.

KaTonHoe ocaxaeHne B TEXHOJIOTMHM MUKPO M HAHOCTPYKTYp. PU3UKO-XUMUUECKHE OC-
HOBBI KaTOJAHOTO ocaxeHus. OcaxaeHrne MeTaJjIoB U CIJIaBOB, MATPUUYHOE OCAXKCHHUE.
Jlutorpagus. @oronutorpadusi, MEKTPOHHOIYyUYEBasi, pEHTTE€HOBCKas, jJazepHas. HaHo-
MaHUNYISIUs U HaHOMUTorpadus. Msrkas nutorpadusi.

dopma A Crpannna 15 w3z 23



VYIIbSSHOBCKMI rOCY1apCTBEHHbIH YHUBEPCUTET
WmxeHepHO-(pu3nuecKuil aKyIbTeT BBICOKMX TEXHOJIOTHIA
Kadenpa dusmdaeckoro MarepuanoBeeHus

dopma

@ - YyebHas nporpamMma

10. CAMOCTOSATEJIbHASA PABOTA CTYJAEHTOB

®dopma 00yueHHS OYHAas

HasBanue pasziesos u tem | Bug camocrositesibHO# padoThl (npo- | O0bem | dopma KOH-
pabomka yyeonozo mamepuana, pe- | B 4acax TPOJIA
uieHue 3aoau, peghepam, 00Kk1ao, (nposepxa
KOHmMpObHAA padoma, no020MoeKa K pewienus 3a-
coaue 3auema, IK3amena u op.) oau, pegpepa-
ma u op.)
Pasznen 1. Kpucrammm- | [Ipopabotka yuebHoro marepuana, pe- 6 YcTHbIl on-
YyecKoe CTpOeHHe TBep- | LICHME 3ajay, IOAr0TOBKA K cJjaue K- poc, TECTHPO-
J10T0 Tesa 3aMeHa BaHUe, pele-
HUe 3a7a4
Pa3nen 2. ledexTsl B [TpopaboTka yuyeOHOTO MaTepuana, pe- 6 YcTHbIl o11-
TBePAbIX TeJax [IEHHE 3a]1a4, TOJATOTOBKA K c/jaue dK- poc, TECTHPO-
3aMeHa BaHUeE, pele-
HUe 3a7a4
Pa3nen 3. Mexanuue- [TpopaboTka yuyeOHOTO MaTepuana, pe- 6 YcTHbIH o11-
CKHe CBOWCTBA TBEPABIX | LICHME 3ajiay, IOArOTOBKA K cJjaue K- poc, TECTHPO-
Tell 3aMeHa BaHUeE, pelie-
HUe 3a7a4
Paznen 4. luarpammbl | [IpopaboTka yuebHOTO MaTepuana, pe- 6 YcTHbIH o11-
COCTOSTHHUSI [IEHHE 3a]1a4, TOJATOTOBKA K c/jaue K- poc, TECTHPO-
3aMeHa BaHUeE, pele-
HUe 3a7a4
Pa3nen 5. Yraepoau- [IpopaboTka yueOHOTO MaTepuana, 6 YcTHbIH o11-
CThI€e U JIETHPOBAHHbIE | TIOJrOTOBKA K CAaye YK3aMeHa poc, TeCTHPO-
cTraju. MapkupoBka BaHUe, pele-
cTajiei. HHE 3a71a4
Pa3nen 6. CTpykTypa [IpopaboTka yueOHOTO MaTepuaa, pe- 8 YcTHbIH o11-
HAHOMATEPHAJIOB U [IEHHE 3a]1a4, TOJATOTOBKA K c/jaue dK- poc, TeCTHpO-
pa3mepHbie 3PPeKThI 3aMeHa BaHue, pelle-
HUE 3a7a4
Paznen 7. llpoussoact- | [IpopaboTka yuebHOro Marepuana, pe- 8 YcTHbIM on-
BO MOPOIIKOBBIX M 00b- | IICHHUE 33/1a4, TOJITOTOBKA K CIa4e K- poc, TecTupo-
€MHBIX HAaHOMATepua- 3aMeHa BaHUe, pele-
JIOB HUE 3a7a4
Pa3nen 8. TexnoJiorus [TpopaboTka yuyebHOTrO MaTepuania, pe- 8 YcTHbIl on-

TOHKHUX IIJICHOK

MICHUEC 3aJ1a4, IIOArOTOBKA K CaAa4€ dK-
3aMCHa

poc, TeCTHPO-
BaHUe, pere-
HUE 337124
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11. YYEBHO-METOAUYECKOE U THOOPMALIMOHHOE OBECIIEYEHHUE
JUCHUIIJINHBI

a) Cniucok peKoMeHyeMOH JUTepaTypbl
OcHoBHas:
1. HanoTexHONOTHH U crielHalbHble MaTepuaibl : yueOHoe nocodbue ans By3os / FO. I1. Comnn-
ues, E. U. [Ipsaxun, C. A. Bonorxkanuna, A. I1. IlerkoBa ; nox penakuueit FO. I1. ConnueBa. —
3-e¢ u3n. — Cankr-IletepOypr : XUMU3 AT, 2020. — 336 c. — ISBN 078-5-93808-346-3. —
TekcT : 7eKTpoHHBIH // DnekTpoHHO-O0nbmmoTeynas cuctema [PR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/97818.html
2. Poros, B. A. TexHonorus KOHCTPYKIIMOHHBIX MaTtepuaioB. HaHoTexHooruu : y4eOHUK A
By30B / B. A. PoroB. — 2-¢ u3n., nepepab. u gorn. — Mocksa : M3natensctBo FOpaiit, 2019. —
190 c. — (ABtopckuit yueonnk). — ISBN 978-5-534-00528-8. — Tekcr : anexrponnsiii // 9bC
IOpaiir [caiit]. — URL.: https://urait.ru/bcode/434532
3. I'mymenko, A. I'. HanomaTtepuanbsl 1 HAaHOTEXHOJIOTUY : yuebHoe mocodue / A. I'. ['mymienko,

E. II. I'nymenko. — Camapa : [ToBomKCKuil TOCYyJapCTBEHHBII YHUBEPCUTET TEIEKOMMYHUKA-
it 1 uHpopmaruku, 2017. — 269 €. — TekcT : AMeKTPOHHBIN // DINeKTPOHHO-OHOIHOTeYHAS
cuctema IPR BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/75388.html
JlonmotHUTEIbHAS:

1. Haxwunksi3pl, M. OU3HKO-XUMUYECKHE OCHOBBI HAHOTEXHOJIOTUN ¥ HAHOMATEpPHAJIOB : yueo-
Hoe nocooue / M. Haxxunike3el, P. E. beiicenos, 3. A. Mancypos. — Caparos : Ait [Tu Op Me-
mua, 2018. — 196 c¢. — ISBN 978-5-4486-0164-4. — TekcT : 31eKTPOHHBIN // DIEKTPOHHO-
oubmmoreunas cucrema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/73346.html
2. @unsak, M. M. TlonyueHue u uccieqoBaHHe aHOJHOTO OKCHJIA IFOMUHUSA : TMPAKTUKYyM / M.
M. ®Ounsax, O. H. Kansruaa. — OpenOypr : OpeHOyprckuil rocyapCTBEHHBI YHUBEPCHUTET,
ObC ACB, 2014. — 104 c. — ISBN 2227-8397. — TekcT : 31e€KTPOHHBIN // DJAEKTPOHHO-
oubnmuoreunas cucrema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/33650.html
3. HanocTpykTypHbIe MaTepuaisl : yuebHoe nocobue / nmox penakiuei P. Xanauak. — Mocksa
: Texnocdepa, 2009. — 488 ¢. — ISBN 978-5-94836-221-2. — TekcT : 3MeKTPOHHBIH // DIek-
TPOHHO-OMOINOTEeUHAs cucremMa IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/12730.html

Y4eOHO-MeTOAHYECKANA:

1. Meroaunueckue yka3zaHus MO BBINOJIHEHHUIO JJAOOPATOPHBIX pabOT MO TEXHOJOTUU HaHOMAaTe-
pHAJIOB JUIS CTYJIEHTOB OakalaBpHara, CIELUAINTETa U MarucTparypsl Bcex Gopm oOydeHus /
M. 0. Maxmyxa- AxyHOB A. A. Conosses, B. B. Peioun, T. M. Bacunesckas; Yal'VY, UODBT. -
Y IIBSIHOBCK yaly, 2019. — Pexxum JIOCTyTaA:
http://lib.ulsu. ru/Meanro/DownIoad/MOb|ect/6000

2. Maxmya-AxyHoB M. 0. Meronndeckue ykazaHusi A1l CaMOCTOSATENIbHOM paboThI CTYAECHTOB
no guciumuinHe «MaTepuanaoBeleHue HaHOMAaTepUuaaoB U HAHOCHUCTEM» JUIsl CTYJIEHTOB Oaka-
naBpuata Bcex ¢opm oOyuenus / M. 0. Maxmya-AxyHos; Yal'V, UODBT. - YabsHOBCK : Y-
I'Y, 2019. — Pesxxum mocryma: http://lib.ulsu.ru/MegaPro/Download/MObject/6411

3. TapacoBa, H. B. Ontudeckue MeTobl HCCIEJOBAHUN HAHOMATEPUAJIOB U HAHOCHCTEM : Me-
TOIWYECKUE YKa3aHUs K JIaOOpaTOPHBIM 3aHATHUAM IO TUCHUILUIMHE «MaTtepuanoBeieHue HaHO-
matepuaioB U HaHocuctem» / H. B. TapacoBa. — Jlunenx : Jlunenkuii rocyjapcTBEHHbIN TeX-
Hudeckuit yausepcutet, DbC ACB, 2017. — 23 ¢. — TekcT : 31MeKTpOHHBIH // DIeKTPOHHO-
oubnmuoteunas cucrema IPR BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/74408.html

CorytacoBaHo:

// /%a,qwhwwo//a o ! %w‘é i | T

JTOKHOCTH cOTpyAHNKa Hay HBH OHOIHOTEKN OHO TNOMHCh aata
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0) [IporpamMHoOe o0ecnieueHune

HE TIPeyCMOTPEHO
B) lIpodeccuonanbubie 6a3bl JAHHBIX, MHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI

1. J1eKTPOHHO-0MOJINOTEeYHbIE CUCTEMBbI:

1.1. IPRbooks : 31eKTpOHHO-OMOIMOTEUHAs! CUCTeMa : CalT / rpynma kommanui Aii [Tu
Ap Meaua. - Capatos, [2021]. — URL.: http://www.iprbookshop.ru. — Pesxum goctyma: mjist 3ape-
TUCTPUP. ITOJIb30BATENEH. - TEKCT : 3JIEKTPOHHBIMN.

1.2. FOPAUT : s1exTpoHHO-616MoTeuHas cucteMa : caiiT / OO0 DieKTpoHHOE H3/a-
tenbcrBo FOPAMT. — Mockaa, [2021]. - URL: https://urait.ru. — PesxuM 1ocTyma: uis 3aperuct-
pup. osib30oBaTeneil. - TeKCT : 3eKTPOHHBIM.

1.3. KoHCynbTaHT CTYAEHTA : 3JEKTPOHHO-OMOIMoTeunas cuctema : cat / OOO Ilonu-
Texpecype. — Mocksa, [2021]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum
JIOCTyNa: JJIsl 3apETUCTPUP. MMOJIb30BaTeNeh. — TEKCT : JIIEKTPOHHBIN.

1.4. KoHCynbTaHT Bpaua : 3JIEKTPOHHO-OuMOMMoTeuHas cucrema : caiit / OOO Beicmas
IIKOJIa OpraHU3allMy U YIPABJICHUS 3IpaBOOXpaHeHHEeM-KOMIIEKCHBIH MEIUIIMHCKUI KOHCA-
TuHT. — MockBa, [2021]. — URL: https://www.rosmedlib.ru. — Pexxum nocrtymna: uis 3aperucr-
pup. noap3oBarenen. — TeKCT : 3JIeKTPOHHBIM.

1.5. Bonpmas MeguiuHcKas OMOIMOTEKa : JICKTPOHHO-OMOIMOTEYHAs] CUCTEMA : CalT /
0OOO bykan. — Tomck, [2021]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum mocryma:
JUTSL 3apETUCTPUP. MOJIb30BaTeNel. — TeKCT : AIIeKTPOHHBIH.

1.6. Jlanb : snekTpoHHO-OMOMMOTeyHas cucrema : cadt / OO0 DBC Jlanb. — CaHKT-
[TerepOypr, [2021]. — URL: https://e.lanbook.com. — Pexwum moctyna: ajis 3apeructpup. moib-
30BaTesIed. — TEeKCT : JIIEKTPOHHBIN.

1.7. Znanium.com : 31eKkTpoHHO-OuOIMoTeyHas cucrema : caidt / OO0 3HanuyMm. - Mo-
ckBa, [2021]. - URL: http://znanium.com . — Pexwum gocTyma : Ui 3aperUCTPHUp. MOJIb30BaTe-
Jen. - TeKCT : JIEKTPOHHBIN.

1.8. Clinical Collection : komnekuus st MEUIMHCKUX YHUBEPCUTETOB, KIIMHUK, MEIH-
LUHCKUX OubIMOTEK // EBSCOhost : [moprai]. — URL:
http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3e1-1191-414b-8763-
€97828f9f7e1%40sessionmgrl02 . — Pexxum qoctyma : Jjisi aBTOPU3. MoJib3oBaTenei. — Teker :
AJIEKTPOHHBIN.

1.9. Pycckuii s13bIK Kak MHOCTPAHHBIH : 3JIEKTPOHHO-00pa30oBaTeIbHBIN pecypc s HHO-
cTpaHHbIX cTyneHToB : caT / OOO Kommnanus «A# Ilu Ap Meaua». — Caparos, [2021]. —
URL: https://ros-edu.ru. — Pexxum mocTyma: Ui 3aperucTpup. moib3oBareneil. — TekcT : aJek-
TPOHHBIN.

2. Koncyabsrantllinioc [DnexTpoHHBIH pecypc]: cnpaBouyHas mpaBoBas cuctema. /000
«Koncynperant [Imtocy - DnektpoH. naH. - Mocksa : Koncynbrantlmtoc, [2021].

3. ba3bl TaHHBIX NEPUOANYECKUX U3TAHUI:

3.1. ba3a naHHBIX MEPUOAMYECKUX M3JIAHUM : AeKTpoHHbIE KypHaisl / OO0 UBUC. -
Mocksa, [2021]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexxum noctyma : s aB-
TOPH3. NOJIb30BaTeNIed. — TEKCT : AIEeKTPOHHBIN.

3.2. eLIBRARY.RU: nayunas snektponHas oubnuoteka : cait / OOO Hayunas Dnek-
TpouHast bubmuoreka. — Mocksa, [2021]. — URL: http://elibrary.ru. — Pexwum moctyma : st aB-
TOPU3. MOJIb30BaTeNIeN. — TEKCT : 3IIEKTPOHHBIN

3.3. «Grebennikony : sanextponnast 6udauoreka / ]| I'pedbennukoB. — Mocksa, [2021]. —
URL: https://id2.action-media.ru/Personal/Products. — Pexwum moctyma : Juisi aBTOPU3. MOJIB30-
Barenen. — TeKCT : 3JIeKTPOHHBIM.

4. HanuoHanbHasi 3JIeKTPOHHAsi OMOJIMOTEKA : AIIEKTpOHHast 6ubnuoTeka : (enepanb-
Has rocyaapcTBeHHas HH(GOpMalMOHHas cucTeMa : cailt / MunucrtepctBo KyiabTypsl PO ; PI'B.
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— Mockaa, [2021]. — URL: https://H306.pd. — Pexxum goctyna : juisl mojb3oBareiieid HayqYHOM
Ooubmuoreku. — TeKCT : AIIEKTPOHHBIN.
5. SMART Imagebase  // EBSCOhost : [mopTai]. - URL.:

https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexum mgocryma : Ui aBTOPHS.
noJib3oBareneil. — M3o0pakeHue : 3JeKTpOHHBIE.

6. @enepanbHble HHGOPMALMOHHO-00Pa30BaTeIbHbIE MOPTAJIbI:

6.1. EnnHoe OKHO JlocTymna K 00pa3oBaTeabHBIM pecypeaM : (enepanbHblil moprai / yd-
pemutens ®I'AOY AIIO LPI'OIT u UT. — URL: http://window.edu.ru/ . — Tekcr : 351eKTPOH-

HBIH.

6.2. Poccuiickoe obOpazoBanue : (denepanbHblii noptan / yupenurear OIAOY 1O
LIPT'OIT u UT. — URL: http://www.edu.ru. — Tekct : 3J1eKTpOHHBIH.

7. Oopa3oBaTesbHbIe pecypebl Yal'y:

7.1. Dnexrponnas 6mbmmoreka Yiul'yY : momyns ABUC Mera-ITPO / OOO «Jlara Dkc-
npeccy. — URL: http://lib.ulsu.ru/MegaPro/Web. — Pesxum nmoctymna : uis mojib30Baresicii Hayd-
HOU OMOMMOTEeKH. — TeKCT : AIEKTPOHHBIH.

CornacoBaHo: R

3aM. HaYaJIbHUKA /| Knoukosa A.B. / 27 A
JlomxHocTb cotpyanuka YUTuT DdHO MMOAIMChL ©  Jara

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJIMHBI

Ayautopun ISl TIPOBEICHUS JIEKIHMM, CEMUHApPCKUX 3aHATHM, [JI BBIIOJIHEHUS
71a00paTOpHBIX pabOT U MPAKTUKYMOB, JUIS MPOBEJCHUS TEKYILEro KOHTPOJIS U MPOMEKYTOUHON
arTeCTaluu, KypCOBOIO MPOCKTUPOBAHNS, I'PYHIIOBBIX U MHANBUAYAJIbHBIX KOHCYHBTaHHﬁ.

AymuTopur YKOMIUIEKTOBAaHbI CIEIHMATU3UPOBAHHON MeOenblo, Y4eOHOH JIOCKOM.
Aynuropun Ass TPOBEACHMS JEKUUNH 00OpYyIOBaHbl MYJIbTUMEAUWHBIM OOOPYIOBAHHUEM IS
npeaocTaBieHust UHGOpMaIMK 00IbIION ayAUTOPUH.

[lepeuens 00opynOBaHUS, UCIIONB3YEMOTO B yUEOHOM IIPOIIECCE:!

Cxkanupyromumii TyHHenbHbIH Mukpockon CTM «YMKA»
Munu-ananuzaTtop pasmepos yactul «PhotocorMini»
Moynbs cuHTE3a HAHOPA3MEPHBIX YaCTHII.
Muxkpounrepdepomerp MUN-4.

ATtoMHO-cmiioBoi Mukpockorn NanoEducator
HcnbiTarensHas mamuHa tuna MMAIL-20-78
Bakyymubiii yausepcanbhbiii moct BYII-5.
Muxpounrepdpepomerp MUN-4.

Mukpockorn MBC-10.

©CoNoaR~wWNE

13. CHEHUAJIBHBIE YCJIOBUS JI51 OBYYAIOILIUXCSA C OTPAHUYEHHDI-
MM BO3MOXKHOCTAMMU 310POBbSA

B cnydae wnHeoOxoammocTH, OOyYarONIMMCS U3 4YHCIA JHUI C OTPaHUYECHHBIMHU
BO3MOXXHOCTSIMU 37I0pOBbsSI (II0 3asBJICHUIO OOYYaIOMIErocs) MOTYT TpearaTbCsi OJHH W3
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CIICAYIOIINX BApUAaHTOB BOCHPUATHA HWHPOpPMAIMK C y4EeTOM UX HHIUBHIYAIbHBIX
NCUXO(PHU3UUECKUX 0COOCHHOCTEH:

— JIUIs1 JIUIL C HapyIICHUSMH 3pEHHS: B TIeYaTHOW (OopMe YBEIIMYEHHBIM HIPUQTOM; B hopme
AIIEKTPOHHOTO JIOKyMeHTa; B (opme ayauodaiina (mepeBox y4ueOHBIX MaTepHAOB B
aynnodopmar); B medatHoH (opme Ha s3bike bpaiiist; MHIMBHIyaIbHBIE KOHCYJIBTALMH C
NpUBJICUYCHUEM TH(IOCYPIOTIEPEBOAUNKA; HHIUBUAYAIbHBIC 3aaHUs U KOHCYJIbTALIUY;

— JUIA JIMI C HAapyHNICHUSIMH CIyXa: B MeYaTHOW Qopme; B ¢GopMe 3IEKTPOHHOTO
JOKYMEHTa; BUIEOMATEPHAJIbI C CYyOTUTPAaMK; MHIUBHIyalbHbIE KOHCYJIBTAIIUU C IPUBJICYCHUEM
CypAoInepeBOAUYNKA,; MHAUBUAYAJIbHLIC 3a1aHUS U KOHCYJIbTAllUH,

— JUIA JIMI ¢ HAapYIICHWSMH OIOPHO-ABHUIATENIFHOTO ammapara: B HeYaTHOW ¢opme; B
dbopMe SIEKTPOHHOTO JOKyMeHTa; B Qopme ayauodaiina, WHIUBUIAYyalTbHBIC 3aaHUS U
KOHCYJIbTaIlHH.

B cimyuae HeoOXOAMMOCTH HCIIONB30BAaHHUS B YYEOHOM IPOIECCe YACTHYHO/ MCKIIIOYH-
TENBHO JUCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHONOTU, opranu3amus padotsl [II1C ¢ oOydaro-
mmucs ¢ OB3 u nHBaiMaMu npeaycMaTpuBaeTcsl B JIEKTPOHHON MHMOpPMaIMOHHO- 00pa3o-
BaTEJIBHOW CpeJie C y4eTOM UX MHIUBHIYaIbHBIX ICUXO(PU3NUECKIX 0COOCHHOCTEN

7 I
ol )
PazpaboTunk /(/( AAYAAN noieut, Maxmyn-Axyaos Mapar IOcynosuu
v
MOANKCH IOIKHOCTB, VO
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[Tpunoxxenue 1

) [Ipodeccronanbubie Ha3b1 JANNLIX, HHPOPMAUHOHHO-CIPABOYHbBIE CHCTEMbI

1. DaeRTpoHHo-0HAHOTE HbIC CHCTEMbI:

1.1. Ludposoii obpazosarensuniit pecype IPRsmart : anektponno-6ubnuoreynas cuerema :
caiir / 000 Komnauus «Aii Ilm Ap Memmay. - Caparos, [2022]. - URL:
http://www.iprbookshop.ru. — Pexum jocryna: ans 3aperucTpup. nosb3osarenei. - Teker :
3IEKTPOHHBIH.

1.2. OGpasosarenpHas 1iatopma FOPAWT : oBpazoparenbHbli pecype, MIEKTPOHHASN
Gubmmotexa : caiit / 000 Daexrponnoe wamarenscto IOPAMT. — Mocksa, [2022]. - URL:
https://urait.ru. — PesxumM 0CTyna: 15 3aperucTpup. nons3osareneii. - TeKeT : a1eKTPOHHBII.

1.3. Basa manumx «nexrponnas GuGnmorexka texuumyeckoro BY3a (DBC «Koncynerant
cryjienTay) : 2neKTponHo-OubauoTeynas cucrema : caitt / OOO Ilommrexpecype. — Mocksa,
[2022]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x, — Pexum pocryna: JUis 3aperucTpHp.
noab3osareseit. — Teker : AMeKTPOHHBII.

1.4. DBC Jlans : anexrponno-Gubnuoreunas cuerema ; caiit / OO0 3BC Jlans. — Canxr-
[lerepbypr, [2022]. — URL: https://e.lanbook.com. — Pexum joctyna: s 3aperucTpHp.
noiap3osareneil. — TeKeT : 37eKTPOHHbIi,

1.5. 9BC Znanium.com : 3nekTpoHHO-OHOAMOTeYHas cucrema : caiit / OO0 3nanuyM. -
Mocksa, [2022]. - URL: http:/znanium.com . — Pexum joctyna : juisd 3apercTpup.
nosb3osareneit. - TeKer : 21eKTPOHHBII.

2. KoncyasrantlLuoc [Dnexkrponnsii pecype]: cnpaBounas npapopas cucrema. /000
«Kouncyaprant [Tmocy» - Dnexrpon. aan. - Mocksa : KoncynsrantlLnoce, [2022].

3. Ba3pl JaHHBIX MEPHOANMYECKHX HIAnnii:

3.1. Basa nasHBIX nepuogmvecknx u3jgauuit EastView : anextponnsie xypuanst / 000
UBUC. - Mocksa, [2022]. — URL: https://dlib.eastview.com/browse/udb/12. ~ Pexum apoctyna :
JUIS @BTOPH3. noJsib3oBareneit. — TeKCT 1 aNeKTPOHHbII.

3.2. eLIBRARY.RU: wnayynas oiextponnas OubGnmorexka : caiitr / OOO Hayunas
Onektponnas bubnmoreka. — Mocksa, [2022]. — URL: http://elibrary.ru. — Pexum nocryna : s
aBTOPH3. NONb30oBaTesei. — TekeT : MMeKTPOHHbIH

3.3. Dnekrponnas Oubamorexa «M3parensckoro joma «I'peGennuxos» (Grebinnikon) :
anexrponnas 6ubmmuorexa / OO0 U] I'pebGennnkon. —~ Mocksa, [2022], — URL: https://id2.action-
media.ru/Personal/Products. ~ Pexum jgocryna @ ans aBropHi. nons3oBarenei. — Teker
MMEKTPOHHKII,

4. Mepepanavuas rocyaapersennas ungopmanuonnas cucrema «Hammonaasnas
yaeKTponnas oubanorTexay» : dekTpoHHas Gubmorteka : caiit / @I'BY PI'b. — Mocksa, [2022]. -
URL: https://u3b.pdp. — Pexum nocryna : s nonpsosareneil sayusoit 6ubnuorexn. — Teker :
NIEKTPOHHBIH,

5. SMART Imagebase : nayuno-nupopmannonnas 6asa sanneix EBSCO // EBSCOhost :
[nopran]. - URL: https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8¢c55aa76d8229047223a7d6dc9¢c&custid=s6895741. — Pexum jpocryna : JUuis asTOpH3.
nons3osareneit. — M3obpaxenue : 2eKTPOHHEIE.

6. Depepansusie HHPOPMANHOHHO-00PA30BATEILHBIE MOPTAJIbI

6.1. Eaunoe okHoO jsocTyna Kk o0pasosatelbHeIM pecypeas : denepansubiii nopran . — URL:
http://window.edu.ru/ . — Teker : 3NeKTPOHHBII.

6.2. Poccuiickoe obpazopanue : (enepanbubiit nopran / yupeaurens IAY «®ULITO». -
URL: http://www.edu.ru. — Texcr : 21eKTpoHHbIii.

7. Obpazopareanunie pecypent Yal'y:

7.1. Dnextpounas OGubnmoreunas cucrema Yal'V : moayns «DnekrponHas Oubmmorexan
ABUC Mera-ITPO / 000 «Jlata Dkcnpece». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexum
JOCTYTIA : A7s noab3oBatesneii Hayunoit Oubnnorexu. — Teker : anexTpoHHelii.

CornacoBaHo:
3aM. HaYaJIbHUKA /| Kiouxosa A.B. / z /7)) |
JlomxHoCcTh cotpynnuka YUTuT DO ~ “ moanuck nara
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[Tpunoxenue 2
B) [Ipodeccnonanbubie 0a3bl TaHHBIX, HTH(POPMALMOHHO-CIIPABOYHbIE CHCTEMBI

1. J1eKTPOHHO-0MOJINOTEeYHbIE CUCTEMBbI:

1.1. Ludporoii oOpazoBatenbHblid pecypc IPRsmart : a1exTpoHHO-O0MOIMOTEUHAs CUCTE-
ma : cadtr / OOO Komnamusa «Ai Ilm Ap Menmua». - Caparos, [2023]. — URL:
http://www.iprbookshop.ru. — Pexxum goctyma: uis 3aperducTpup. Mmojib3oBareiei. - Tekcr :

JJIEKTPOHHBIN.

1.2. O6pasoarenphas miarhopma FOPAUT : oGpa3oBaTeinbHblil pecypc, IEeKTPOHHAS
6ubmmoteka : caiit / OO0 DnekrponHoe nsaarenbcro «<FOPAWT». — Mocksa, [2023]. - URL:
https://urait.ru. — Pesxum goctyrma: ajs 3aperucTpup. mojab30Baresiei. - TEKCT : JIIeKTPOHHBI.

1.3. baza nanubix «3JnekTpoHHas oubnuoreka Texuudeckoro BY3a (ObC «Koucynbrant
CTYACHTA») : AJIEKTPOHHO-OMOMoTeyHast cucrema : caiit / OOO «[lomutexpecype». — Mocksa,
[2023]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pesxum moctyna: Juist 3aperuct-
pup. noap3oBarenen. — TeKCT : 3JIEKTPOHHBIM.

1.4. KoHCy/bTaHT Bpaua. DJICKTPOHHAS MEIUIIMHCKAs OMOIMoTeKa : 0a3a qaHHBIX : CAWT /
OO0 «Bpicmas mKoja OpraHU3alli M YIpaBJICHHS 3paBoOXpaHeHUueM-KoMIUIeKCHbIH Menu-
IIUHCKUI KOHCATTHHY. — MockBa, [2023]. — URL: https://www.rosmedlib.ru. — Pesxxum moctyna:
JUISL 3apETHCTPHUP. MOJIb30BaTeNel. — TEKCT : DJIIEKTPOHHBIH.

1.5. Bonpmas MeguiuHcKas OMOIMOTEKa : JICKTPOHHO-OMOIMOTEYHAs] CUCTEMA : CalT /
000 «byxkam». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pesxxum mocty-
Ta: I 3apEruCcCTPUp. MOJIb30BaTeNe. — TEKCT : AIEKTPOHHBIN.

1.6. OBC Jlanp : 3nekTpoHHO-OMOMMOTEeyHast cuctema : cakt / OO0 DBC «JlaHb». —
Canxkr-IlerepOypr, [2023]. — URL: https://e.lanbook.com. — Pexxum moctyma: ajist 3aperucTpup.

IOJIb30BaTeNe. — TEKCT : AIEeKTPOHHBIN.

1.7. 3BC Znanium.com :351eKTpOHHO-0MOMHMOTEeYHasA cuctema : caiit / OO0 «3HaHUYMY. -
Mockaa, [2023]. - URL: http://znanium.com . — PexxumM 1oCcTyma : JUis 3aperucTpHp. MOJIb30Ba-
Tesnen. - TeKCT : DJIEeKTPOHHBI.

2. Koncyabrantllinioc [DnekTpoHHBIN pecypce]: cripaBoyHas npaBoBas cucrema. / OO0

«KoncynpranT [lmtocy - Dnekrpon.nan. - Mocksa :Koncynsrantllntoc, [2023].

3. ba3bl JaHHBIX NEPUOTUYECKUX U3TAHUIA:

3.1. eLIBRARY.RU: nayunas anextponHas oubnuoteka : cat / OOO «Hayunas Dnek-
TpoHHast bubaroreka». — Mockga, [2023]. — URL.: http://elibrary.ru. — Pexxum goctyna : as as-

TOPU3. MOJIb30BaTENIeN. — TEKCT : BIIEKTPOHHBII

3.2. DnexktpoHHas 6ubnmoreka «M3marensckoro nqoma «I'pebennukoB» (Grebinnikon) :
anektpoHHass Oubmumoreka / OOO W]l «I'pebennukoB». — MockBa, [2023]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexxum moctyna : 11t aBTOpH3. TOJIb30BATEICH.
— TeKCT : PIEKTPOHHBIM.

4. @enepanbHas rocyaapcrpeHHasi uHpopmanuoHHasi cucreMa «HaunmoHanbHasi
3JIEKTPOHHAsI O0MOJMOTEeKa»: dNIeKTpoHHas Oubimoreka : caiit / ®I'BY PI'b. — Mockaa, [2023].
— URL:https://H36.pd. — Pexxum moctyma : i mosib3oBaTeneil HayaHoi Oubmnorexu. — Teker :
JJIEKTPOHHBIN.

5. Poccwuiickoe obpazoBanue: denepanbublit mopran / yupeautens OI'AY «OULTO». —
URL: http://www.edu.ru. — TekcT : 2IeKTpOHHBIH.
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6. DnexTponHas 6udauoTeyHas cucrema YJal'V : moxyns «OnekrponHas 6ubnmore-
ka» ABUC Mera-ITPO / OO0 «/lata Dkcmpece». — URL: http:/lib.ulsu.ru/MegaPro/Web. —
Pexxum moctyna : uist mojp3oBaresield HayqHoW OMOINOTEKH. — TEKCT : AJICKTPOHHBIN.
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