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1. OEJU U 3AJAYHN OCBOEHUA JUCHUIITINHBI

Henu oceoenusn oucyunaunol.

e (GOopMHpOBaHUE Yy CTYJICHTOB CHCTEMATH3HUPOBAHHBIX 3HAHUH U NPAKTUYCCKUX HABBI-
KOB B 00J1aCTH OOIIEr0 MaTepHaIoBeICHNUS,

e  (HOpMHpOBaHHE CUCTEMATH3MPOBAHHBIX 3HAHUH MO (U3MYCCKUM HMPUHIUIIAM IOTY-
YeHHs HAHOMATePUaJIOB, aHAIN3Y UX CBOWCTB M MPAKTHYECKOMY IIPHMEHEHHIO;

e (OpMHUPOBAHHE Y CTYJCHTOB HABBIKOB MMPOBEICHUS HAYYHO-TIPAKTHYCCKHUX IKCIICPH-
MEHTOB;

e  (GopMHpOBaHHE KOMILICKCHBIX NPO(ECCHOHATBHBIX U OOLICKYIbTYPHBIX KOMIICTCH-
1ui B cepe npohecCHOHANTBHON U HayYHO-HCCIIEI0BATEIbCKON IESITEIbHOCTH.

3adauu 0ceoeHus OUCUUNIUHDL.

® [I03HAKOMHUTH CTYACHTOB C OCHOBHBIMU OCOOEHHOCTSIMU KPUCTAIUIMUECKON CTPYKTY-
pbl ¥ gedeKTaMu CTPOSHHUS TBEPIBIX TEJl, SHEPTeTUUECKUMHU YCIOBUSIMH IIPOliecca KPUCTAILIU-
3aM ¥ aHayu3a (a3oBBIX MPEBPAIICHUM, a TAK)KE UX BIUSHUEC Ha MEXaHWYECKHUE, TEXHOJIOTH-
YECKME U IKCIUTyaTallMOHHBIE CBOWCTBA METAILJIOB,

¢ TI03HAKOMHTH CTYJEHTOB C OCHOBHBIMH pa3MEpHbIMU 3(PQeKTaMu, 0COOEHHOCTIMU
KPUCTAIIMYECKON CTPYKTYpbl HAHOMATEPUAaJIOB, ¢ PU3NYECKON U XUMUYECKOW CYIIIHOCTHIO MPO-
1IECCOB U SIBJICHUH, TPOTEKAIOUIUX B MUKPO- U HAHOCHUCTEMAX

® OCBOGHHE CTYJICHTAaMH OCHOBHBIX TEOPETHUECKUX TPEJCTABICHUN O (PUINUECKUX
mpolieccax, OMpeAeAIoNMNX 3aKOHOMEPHOCTH TIOBEICHHUSI HAaHOMAaTEpPHAJIOB M HAHOCHUCTEM B
Pa3IMYHBIX YCIOBUSX IKCILTyaTalluu;

e MpuoOpeTeHre MPAKTUYECKUX HABHIKOB MO aHAJIM3Y CBOWCTB HAHOMATEPHAJIOB  CO-
BPEMEHHBIMU METOJIaMU M TEXHOJOTHUSIMH, a TAK)KE€ HCIOJIb30BAHUIO TEOPETUUYECKHUX TOJI0XKE-
HUH 1715 petIeHus MPaKTUYECKUX 3a/1a4 B MPo(ecCHOHAIBHOM 1eATeTbHOCTH.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

HuciumnnHa «MeToabl MoJIy4eHUsI HAHOYACTUI] 1 HAHOMATEepHaJIOB)» SIBISETCS JAMCIIH-
TUTMHOM MO BBIOOPY M OTHOCHUTCS K 0a30Boil yactu broka 1 nukia moAroToBkH OakalaBpoB IO
HampasiieHuto 22.03.01 MarepuaJjioBeieHre U TEXHOJOTHH MATEPHAJIOB, B KOTOPOM H3Yy4aroT-
csl (pu3nueckre OCHOBBI OOILIET0 MaTepPHAJIOBECHMS, a Takke (PU3UKO-XMMHUUYECKHE MPOILECCh
MOJIy4YEHUsI HAHOMAaTepHaJloB U CUCTEM Ha UX OCHOBE.

B paznene u3ywaroTcsi OCHOBBI KPUCTAJUTMUECKOT'O CTPOSHHUSI TBEPJIOTO Tena, 1e(eKThl, a
Takke (ha30BbIE PaBHOBECHSI U CTPYKTYpOOOpa30BaHKE MPH KpHCTaUIM3aui. PaccmaTpuBaroTes
pa3MepHbie dPGEeKTHl HaHOMATepHUaaoB, (a3oBbIe MPEBPAILECHUS, MTPOUCXOISIINX B HAHOCTPYK-
TYpPUPOBAHHBIX U HAHOAMCIIEPCHBIX MaTepHaliaX, U UX BIUSHUS Ha pu3ndeckrue (MEXaHUUIECKHUE,
ANEKTPUYECKUE, MATHUTHBIC, KATAIUTUYECKHUE U JIP.) U TEXHOJIOTUUECKHE CBOMCTBA.

OcBoeHme JUCHUIUTUHBL 0a3upyeTcsl Ha 3HAHUSX, MOTy4YE€HHBIX IPY U3YYEHUH TUCIUTUINH!
dusuka

[IpakTUKyM O MEXaHUKE

[IpakTHKyM 110 MOJIEKYJIAPHOH (HU3UKE

[IpakTHKyM MO 3NEKTPUUECTBY

®uznueckas xumusi. Da3zoBble paBHOBECHS

KBanToBas Teopusi. KBanToBast Teopusi KOHAEHCUPOBAHHOTO COCTOSTHUSA
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e ®da30BbIc paBHOBECHS U CTPYKTYpOOOpa3oBaHUE
e (OO0mee MaTepuaIoBeICHUE
Pe3ynbTaThl OCBOCHMS NUCIUILIUHBI OYAYT HEOOXOIMMBI Ul JalbHEHIEro mpoiecca
00yYeHUs B paMKax MOATAITHOrO (POPMUPOBAHUS KOMIICTEHIMI MTPU U3YYCHUH CICIYIONIUX CIie-

nUaJIbHBIX JUCHUIIIINH:

e [lomyuenue u 06pabOTKa METAIIIOB U COEIMHEHUIN

a TakKe IS TMPOXOXKICHUST YI€OHOM, MPOU3BOJACTBEHHON U MPEIIUIUIOMHON PAKTHK, TOCYIap-
CTBEHHOM UTOTOBOM aTTECTAIIUH.

3. IEPEYEHb IIVIAHUPYEMBIX PE3YJBTATOB OBYYEHUSA IO JUCHMU-
INIMHE (MOAYJIIO), COOTHECEHHBIX C IINTAHUPYEMBIMU PE3YJIb-
TATAMM OCBOEHUS OBPA3OBATEJILHOM ITPOI'PAMMBI

Kon u HammeHnoBaHue
peajan3yeMoii KoMiie-
TeHUHMH

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYE€HUsI 1O TUCIH-
IUIMHE (MOYJII0), COOTHECEHHBIX C HHAUKATOPAMM /10CTHIKe-
HHUA KOMIIeTeHIIN i

IIK-1 CmocobeH HCIONb-
30BaTh Ha MPAKTUKE 3HA-
HUI 00 OCOOEHHOCTIX
CTPOCHHSI HAHOCTPYKTY-
PUPOBAHHBIX  KOMIIO3H-
LIMOHHBIX MaTepUajIoB
pPa3IMYHOTO HA3HAYCHHS,
0 BIUSHUM (Da30BOrO H
CTPYKTYPHOTO COCTOSIHHS
Ha CBOWCTBA MaTepHUaIoB

3HaTh:
TexHOMOrHYeCKne OCOOCHHOCTH TOJNyYEHUS! PAa3IMYHBIX HAaHOMa-
TEPHAJIOB

YMerTs:

noa0upaTh HAHOCTPYKTYPHI M METOJIbI UX MPOW3BOJICTBA /IS pea-
JAU3alMM HAaHOOOBEKTOB C 3aJlaHHBIMM XapaKTEPUCTUKAMU O]
KOHKpEeTHbIE TpeOOBaHMUs MpeoOpa3oBaHUsl CUTHAJIOB Pa3INYHOU
OpUPOJB! (MIEKTPOMArHUTHBIE, ONTHYECKHUE, TEIUIOBbIE, MEXaHU-
YecKue H JIp.)

Bmaners:

MPUHIUIIAMUA U 3aKOHOMEPHOCTSIMHU CTPOEHUSI M CBOWMCTB KPHUCTAJI-
JIMYCCKUX TBepI[BIX T€X, a TaKXKC HX I/ISMeHeHI/II\/'I HpI/I paCCMOTpe-
HHUHU HaHOOOBEKTOB M CUCTEM Ha UX OCHOBE.

IIK-2 CnocobeH mpoBo-
JIUTh KOMILJIEKCHBIE HC-
CJICJIOBAHMSI, HCITBITAHHS
U JAMAarHOCTUKY HaHO-
CTPYKTYpPHUPOBAHHBIX
KOMITO3UITMOHHBIX Mate-
pHAJIOB W TPOIIECCOB HX
MPOU3BOJICTBA, 00pabOT-
Ku W Momudukanuu,
BKJIIOUasl CTaHJApTHBIE U
cepTu(UKalMOHHbBIE HC-
MIBITAHUS

3HaTh:

OCHOBHBIE BHJIBI U CBOWCTBA HAaHOMATEpPUAIOB, MPUOOPOB U
YCTpOI\/JICTB Ha HMX OCHOBC, THIIOBBIC TCEXHOJIOTHYCCKHE HpOHeCCBI
MOJTy4YeHUs] HAHOMAaTePHAaIOB.

YMeTn:

MPaBUJIILHO HCIOJIB30BAaTh MaTEPUATIOBEIUECKHE 3aKOHOMEPHOCTH
JUISL peaju3aliy MOTEHIUATbHBIX BO3MOXXHOCTEH MaTepUaIoB Mpu
HpOCKTI/IpOBaHI/II/I 1 CO31aHNU MI/IKPO- U HAHOCHUCTEM,

Bmanets:

METOaMH 3KCIEPUMEHTAIBHOTO MCCIIEIOBAHUS MTapaMeTPOB U Xa-
paKTepI/ICTI/IK HaHOMaTepI/IaIIOB U HAHOCHCTEM, MCETOJaMHU KOH-
TPOJISl KAYeCTBa HAHOOOHEKTOB.

IIK-5 Cnoocoben ocsan-
BaTh KOHCTPYKTHUBHBIE

3HaTh:
OCHOBHBIE TEXHOJIOTMUYECKHE MPOIIECCH MUKPO- M HAHODJIEKTPOHU-

®opma A
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0COOCHHOCTH M PEKHUMBI
paboTel  00OpyIOBaHUS
10 TIPOU3BOJCTBY HAHO-
CTPYKTYPUPOBAHHBIX
KOMIIO3ULIMOHHBIX Mare-
pHaoB

KW, TIPUHIIHAIBI PAa0OTHl TEXHOJIOTHYECKOTO 000pyI0BaHUs, COBpE-
MEHHBIE TPOOJIEMbI MUKPO- U HAHOTEXHOJIOTUH

VYMmeTs:

rPaMOTHO pa3pabaThiBaTh MapHIPYThl TEXHOJOTMYECKUX IPOIEC-
COB U MPOBOANUTH AKCIIEPUMEHTHI, aHATM3UPOBATh U OOBSICHATH T10-
Jy4YEHHbIE JAaHHBIC U PE3YJIbTATHI

Bnaners:
croco0aMu peaji3allid OCHOBHBIX HAHO TEXHOJIOTHYECKHX IPO-
IIECCOB.

4. OBLIAA TPYJAOEMKOCTDH JUCIUIIJINHBI

4.1. O0BeM qucHHUI

JIMHBI B 3a4eTHBIX equHHIaX (Bcero) — 3 3E.

4.2. Tlo BuaaMm yuyeOHoii paGoThI (B yacax):

Konuuecmeo uacos (popma odyuenus — ounas)
Buo yueonoit pabomut 6 m.u. no cemecmpam
Bcezo no nnany

1-7 8
Konraktnas pabora oby4ato-
IIUXCS C MperogaBaTeieM B 64 - 64
cooTBeTcTBUM C YII
AyIUTOpHBIE 3aHITHSL:
® JICKIIUU 32 - 32
e CeMHHApHI U MTPAKTHYECKHE 32 ) 32

3aHATUS
e J1a0opaTopHbIE PabOTHI, i ) i
TTPAKTUKYMBI
CamocrosTenbHas pabora 44 - 44
®opMa TeKyl1ero KOHTPOJIs
3HAHUU U KOHTPOJIIS CaMOCTOsI- . .
N YcrHbli onpoc, Te- YcTHBbli onpoc, Te-
TEJIbHOU paboThI: TECTUPOBA-
CTHUpPOBaHUE, pEeIICHNE - CTHUpPOBaHUE, pelIeHNe
HUE, KOHTp. paboTa, KOJUIO-
3a1aq 3aaq

KBYM, pedepat u ap.(He MeHee
2 BUJIOB)
KypcoBas pabota - - -
Byl npoMexxyTouHOM aTTe-
cTanuu (9K3aMeH, 3a4eT)
Bcero yacoB nmo AMCHHUILINHE 108 - 108

4.3. Copep:xkanue TMCHHIJINHBI (MoayJs). PacnipenesieHue 4acoB 1Mo TeMaM M BH-
AaM y4eOHOH padoThI:

Ha3zeanue pazoenoe u mem

Buowl yueonvix 3anamuii
Bcezo Ayoumopnuie 3anamus Banamus ¢/ Camocmo-
nekyuu | npakmu- | naopa- |unmepax-|amenvnasn

®opma A
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yeckue | mopHvle | muUGHou | paboma
3anamus, | paoomot | hopme (8
cemunapol m.u.)
1. Kpucraminueckoe cTpo- 19 9 3 14
€HHE TBEPAOTO Tea
2. JledekThl B TBEPABIX Te- 24 4 4 16
J1ax
3. MexaHuyecKue CBOM- 20 4 5 14
CTBA TBEPABIX TEIl
4. JlmarpaMMbl COCTOSTHHSI 23 4 4 15
5. YTIepoJucThIe U JIeTH-
poBaHHBIE cTanu. Map- 20 4 2 14
KMPOBKa CTaJIEH.
6. Crpykrypa HaHOMAaTepH-
aJIOB U pa3MepHBIE (- 24 6 4 14
(beKThI
7. TIpou3BOACTBO MOPOIII-
KOBBIX 1 O0OBEMHBIX 26 6 4 16
HAaHOMATEPHUAIIOB
8. TexHOJI0THUs TOHKHUX 24 6 4 1
MJICHOK
OKk3aMeH 36
HUTOTIO: 216 32 32 44

®opma A

COJEP)KAHUE KYPCA

5. COAEPXXAHHME KYPCA

Paznen 1. Kpucrajaanyeckoe cTpoeHHEe TBEPAOTO TeJia

Tema 1. AMopdHble 1 KpucTaiindeckue tena. CTpyKTypa KpUCTaIIOB U MPOCTPAH-
CTBEHHas pemeTka. UHAUIIMpoBaHue HaMpaBlIeHH, IIIOCKOCTeH (Tpu criocoba).
Tema 2. Pemietku bpase. [Ipumepsl mpocThIX KpucTauiorpapuuecKux CTPYKTYp.

Paznen 2. /lepexThl B TBEPABIX Teaax

Tema 3. Knaccuduxanus nedexrton. TennoBeie Todeunsie ae@ekTsl (mo OpeHkemnto u
[oTTkM). PaBHOBECHAs! KOHIIEHTPAIUS TOYEUHBIX AEPEKTOB.

Tema 4. Pagnanmonnsie nedextsl. ducnokanuu. Kontyp u Bektop broprepca.

Tema 5. Hanpsxenusi, Heo6XoauMble Ajisl 00pa30BaHUs AUCIOKALMM B COBEPIIEHHOM
kpucrtajuie. JIBukeHue aucinokauuil. HampsbkeHus, CBs3aHHBIE C JUCIIOKALUSMMU.
DHeprus Auciaokanuu. BzanmMoaelcTBre TUCIOKAIUN ¢ TOYSYHBIMU Te()EKTaMU.
Tema 6. WMcrounuku aucinoxauuii. Mexannsm @panka-Puna um bapaunna-Xepunra.
JledhexThl ynakoBKHM M YaCTUYHbIE AUCIOKAaNU. [ paHUIbI 3epeH.

Paznen 3. MexaHu4yeckHe CBOICTBAa TBEPABIX Tell

Tema 7. Mexanuueckue HampsokeHHs U Jedopmanus. 3akoH ['yka Ui M30TPOITHBIX
TBEPABIX TEJ.

Tema 8. Ilnactuyeckue cBONCTBA KPUCTAUIMUECKUX TBEPABIX TeJ. MeXaHU3MBI IJIACTH-
yeckor nedopmarnuu  (ABOMHUKOBAHME, CKOJIBKEHUE, IUCIOKAIMOHHBIN). DakTop
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[Imuara. Mexanusmbl Xpynkoro paspymenus. Teopus I'puddurca u OpoBana.
Tema 9. /Imarpamma HanpspkeHue-nedopmanus. XapaKTepUCTHKH YIIPYTOCTH, MIacTHY-
HOCTU U npoyHocTu. Kputepuit HeyctoitunBoctu Koncuuepa.

Pa3nes 4. /IluarpaMmbl COCTOSIHUS

Tema 10. ®opMupoBaHue CTPYKTYphl METAJUIa IPU KPUCTAJUIU3AIMH. | OMOTeHHOE U Te-
TeporeHHoe 3apozpieodpasoBanue. CTpoeHne MeTaINIecKoro ciautka. [lonumopdHsie
MIpEBpAILCHHUS.

Tema 11. Ctpoenue cBoiicTBa CruiaBoB. Bubl CIIJIaBOB: MEXaHUYECKAsI CMECh, XUMUYE-
CKO€ COeMHEeHHE U TBepAbIi pacTBop. Kilaccudukanus TBepAbIX pacTBOPOB: BHEPEHUS,
3aMEIIEHHUS, BBIYUTAHUS.

Tema 12. MeToasl TOCTPOEHUS AUArPAMM COCTOSIHUSA. XUMHUUECKUM noTeHuuai. [IpaBu-
10 (a3. narpamMmbl COCTOSIHUSI TBOMHBIX CUCTEM MPU HEOTPAHUUYECHHOM PAaCTBOPUMOCTHU
KOMIIOHEHTOBB TBEpPJI0M cocTosiHuU. [IpaBuiio peryara. Temn kpucraminzanuu.

Tema 13. JluarpaMMbl COCTOSIHUS JBOWHBIX CHUCTEM IIPU OTPAaHUUYEHHOW PacTBOPUMOCTH
KOMITOHEHTOB B TBEPJIOM COCTOSIHHH (3BTEKTHUYECKOTO U MEPUTEKTUUECKOTO TUIIA, XUMH-
YECKOE COCJIMHEHHUE).

Tema 14. [Ilnarpamma coctosiHus xene3o-yriaepos. CtabuibHas U MeTacTaOuIbHAs AHa-
rpamMMma. CTpyKTypHBIE COCTaBIISIIOIIME CIUIABOB JKeje3a ¢ yriiepoaoMm. Kpurtuueckue
Toukd. CTPYKTYpHBIE MPEBPALEHUS B JO3BTEKTOUMAHBIX cTajsix. CTpyKTypHbIE IpeBpa-
LIEHUS B 3a39BTEKTOUIHBIX CTAJISIX.

Pa3nes 5. Yriiepoaucrbie M JlernpoBaHHble cTaiu. MapkupoBKka craseii.

Tema 15. Yraepoaucteie ctanu. Knaccudukanus no TUImy pacKUCICHHs, O CTPYKTYpE,
10 KayecTBY.

Tema 16. JlerupoBanubie cranu. OCHOBHBIE JIETUPYIOIINE 3JIEMEHTHI. MapKupoBKa Jie-
TUPOBAHHBIX CTAJICH.

Paznen 6. CTpyKkTypa HaHOMaTepHAaJIOB M pa3MepHbie d3(PGeKThI

Tema 17. Knaccuduxanus rHanomarepuaaoB. OCOOEHHOCTH CTPYKTYpbl HaHOMAaTepua-
n0B. 3akoH Xomna-Ilerua. Tepmonnnamudeckas mMonenb kinactepa. I[loHmwkenue temme-
paTypbl IUIaBJIEHUS KJIACTEPOB.

Tema 18. XapaxkTtepucTuka AMCIEPCHOCTH HaHOMaTepuaioB. [ToBepXHOCTh, TpaHUIIBL,
MOp(OJIOTHsI HAHOMATEPUAIOB.

Tema 19. DnexTpuueckre, MarHUTHbIE, TEIUIOBbIE CBOMCTBA HAHOMATEPUAJIOB.

Pa3nes 7. IIpon3BoacTBO NOPOMIKOBBIX H 00beMHBIX HAHOMATEPHAJIOB

Tema 20. OcHOBHBIE METO/IbI TONYUYEHHUSI KOHCOMUANPOBAHHBIX HaHOMaTepualoB. [Tomy-
YeHHE MOPOIIKOBBIX HaHOUACTUL. DU3HUECKHe METOIBI.

Tema 21. MexaHn4yeckue METOMBI MOTYUYSHHsI TOPOIIKOBBIX YacTHIl. MenbHUIBL. Y Iap-
HO-BOJIHOBOM CHHTE3, KaBUTaIMOHHBIA. KoHCOMMaanys 06 beMHBIX HaHOMAaTEpUasoB.
Tema 22. [MonydeHre HAHOKPUCTAINIMYSCKUX MaTepHaioB. MIHTEHCHBHAS TJIAaCTHYE-
ckas aepopmanusi. AMop¢Hble MeTamuinueckue cruassl (AMC). Meroasl monydeHus
AMC.

Tema 23. XuMuueckre METOJbI MOJYYEHUs HAHOYACTHUI] U MAaTEPHAJIOB: OCAXKICHUS,
30JIb-T€JIb METO/I, ra30(a3Hble PEaKIUu.

Tema 24. OcHOBHBIE Pa3HOBUIHOCTH yriieponaa. Yriepoansie HaHOTpyOku (YHT), dy:n-
nepeH, rpadeH. MeTobl mosryueHusi, CBOMCTBa, IPUMEHEHHE.
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Pa3jien 8. TexHOJIOTrHsA TOHKHX IIEHOK

Tema 25. Tonkue mieHku. TepMOBaKyyMHOE HANbLUICHHE TOHKUX IJIEHOK. MOHHO-
IIJIA3MEHHbIE METO/IbI NTOJy4EHUSI TOHKUX IJIEHOK.

Tema 26. Dnutakcus. 'omo- u rereposnutakcus. ['azodaszHas, KUAKOCTHAST U MOJIe-
KYJISIpHO-J1y4eBas 3MUTAKCUS.

Tema 27. Ilnenku Jlearmiop-biomkert. @a3zoBast guarpamma. MeToIUKa MOTYyYEHHUS.
[Ipumenenue.

Tema 28. AHomHBIC OKCHJIHBIC TUICHKH. TEXHOIOTUS MONy4YeHUs. PeXuMbl aHOJHOTO
BO3JEHCTBUS (MIOTEHI[MO- U TaJIbBAHOCTATUYECKUN). AHOIHOE OKUCIICHHE aTIOMUHUS.
MexaHu3mbl pocta nopucroro aHogHoro oxkcunaa amtoMuHus (ITAOA). Ilomydenue
BboicOKOynopsanoueHHoro ITAOA. ®opmupoBanue coroBoit ctpykrypsl [TAOA. Ilpu-
meHenne [TAOA.

Tema 29. AHogHOE OKHCIIEHHE THTaHA. MEXaHU3MBI POCTa TOPUCTOTO OKCHJIA THUTa-
Ha. [lonyuenue HaHoTpyOuaToro okcujaa tutana. [Ilpumenenue.

Tema 30. AHOZHOE pacTBOpEHHE MONYNPOBOAHMKOB. MeXaHHU3M pOCTAa Makpo- H
HaHoONopucToro kpeMuus. Ilpumenenue.

Tema 31. KaTtogHoe ocaxkieHHME B TEXHOJIOTHMH MHKPO M HAHOCTPYKTYp. DU3UKO-
XMMHUUYECKHE OCHOBBI KaTOJAHOT0 ocaxaeHus. OcaxxeHue MeTajljIoB U CIJIaBOB, MAT-
pUYHOE OCaXJCHUE.

Tema 32. Jlutorpadus. @oronurorpadus, JIeKTPOHHOIYUYEBasI, pEHTTEHOBCKas, Ja-
3epHas. Hanomanunynsauus u HaHonuTorpadus. Msrkast nutorpadusi.

6. TEMbI MIPAKTUYECKHUX U CEMUHAPCKHUX 3AHATUIA

Pa3nea 1. Kpucrauimmyeckoe cTpoeHne TBEpAOro rejia

Tema 1. AmMopdHble M KpucTalaudyeckue Tena. MHAMIUpOBaHWE HanpaBlIeHUH,
IIJIOCKOCTEH B KpUCTaJuie (JUCKYCCHUs).

Bonpocsl mo Temam pasaesa (351 00CyKACHHUS HA 3aHATHH, NJI1 CAMOCTOATE/b-
HOI'0 U3Y4YECHU)

1. WuapuuupoBaHMEe IUIOCKOCTEH B KpHCTae TpeMsi METOJaMH: METOJl OTPE3KOB, IO
CHUMBOJIaM aTOMHBIX PSJIOB, IO KOOPJAHWHATaM TPEX Y3JIOB KPUCTAIIIMYECKOW PEIIETKH
(KP).

2. Pemerku bpaBe. CHHTOHHH, JIEMEHTHI CHMMETPHH.

3. Oco0eHHOCTH MHAMLMPOBAHUS rekcaroHaiabHbIx KP

Paznen 2. /lepexThl B TBEPABIX Tesaax

Tema 3. Knaccudukauus nepekron. Ternossie Toueunsle nedextsl (mo dOpenkento u

[HotTkn). PaBHOBECHAst KOHIIEHTpAIUs TOUEUHbIX AedekToB no LoTTku.

Tema 6. Vcrounuku nucnokauuit. Mexanusm @panka-Puna. JledpexTsl ynakoBku u

YacCTUYHbIE JUCIOKaluu. ['paHuLbI 3epeH.

Bonpocsl mo Temam pasaesia (1 00Cy:KAeHUS HA 3aHATHHU, I1JI CAMOCTOATE/Ib-

HOTI'0 M3y4eHHS)

1. AHanuTu4yeckuil BBIBOJ 3aBUCHUMOCTHU KOHIIEHTPAIMU TEIUIOBBIX TOUYEHBIX Jedek-
TOB OT TEMIIEPATYPHI.

2. Onwucanue pabOTHl UCTOYHUKA TUCIOKAIUN MO MEXaHU3MY CKOJBXEHHUS W Tepe-
MOJI3aHUSA.

3. MexaHu3M BO3HUKHOBEHUS 1e(DEKTOB yITAKOBKHU U TPAHMUII 3€PEH.
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Pa3nen 3. MexaHnyeckue CBOHCTBA TBEPABIX Tej

Tema 8. [InacTuueckue CBOMCTBA KPUCTATUIMYECKUX TBEPJIbIX TeJl. MexaHW3MBbl IIaCTH-
geckoir nedopManuu  (IBOWHUKOBAaHUE, CKOJBXKEHUE, IUCIOKAIMOHHBIN). daktop
HImunra.

Bonpocsl mo Temam paszgena (15 00CyKAeHHUsS] HA 3aHATHH, 1JI51 CAMOCTOATE] b-
HOT'0 M3y4YeHHUs)

1. KonuuecTBEHHBbIE XapaKTEPUCTHKH MJIACTUYECKUX CBOMCTB MaTEpUAIIOB.

2. MexanusMmbl xpynkoro paspymenus. Teopus ['puddurca u Oposana.

Pa3nen 4. luarpaMMbl COCTOSIHUSA

Tema 11. Crpoenue cBoiicTBa CIu1aBoB. Buspl crijiaBoB: MEXaHHMYECKAsl CMECh, XUMHUYE-

CKO€ COE€JMHEHHUE U TBepAblil pacTBop. Knaccugukaius TBepAbIX pacTBOPOB: BHEIPEHUS,

3aMEIIEHUS], BBIYUTAHUS.

Tema 13. [luarpamMmbl COCTOSTHUS JBOMHBIX CHCTEM IIPU OIPAaHMUYEHHON pacTBOPUMOCTHU

KOMITOHEHTOB B TBEPJIOM COCTOSIHUH (IBTEKTHYECKOTO THIIA).

Bomnpocel no Temam pasjena (151 00Cy:KIeHUs] HA 3aHATHH, 1JIS1 CAMOCTOATEJ b-

HOI'0 U3YYECHU)

1. Meton noctpoeHus auarpamm (pa3oBOTr0 COCTOSIHUS.

2. KonuyecTBeHHOE OmMHMCaHWE M3MEHEHHS COCTaBa M KOHIICHTPALWU CIJIABOB IO
auarpaMMe COCTOSTHUSA.

Pa3nes 5. Yriepoaucrbie u JlerupoBaHHble cTajau. MapkupoBka craseit

Tema 15. Yruepoauctsie cranu. Knaccudukaius mo TUIY pacKUCIEHUs, IO CTPYKTYPE,
10 Ka4eCTBY.

Tema 16. JlerupoBannsle ctanu. OCHOBHBIE JIETHPYIOLIME DIEMEHTH. MapKkupoBKa Jje-
TUPOBAaHHBIX CTaJIe.

Bonpocsl mo Temam pasaesa (351 00CyKACHHUS HA 3aHATHH, AJIS1 CAMOCTOATENb-
HOI'0 U3Y4YECHUA)

1. Knaccugukanus craneit, 061acTi IpUMEHEHHUS.

2. Pacmmdpoka Mapok craneil.

Paznen 6. CTpykTypa HaHOMAaTepPHAJIOB U pa3MepHbie IPPeKThbI

Tema 17. Knaccudukanus HanomarepuanoB. OcoOOEHHOCTH CTPYKTYpbl HaHOMaTepua-
noB. 3akoH Xosuta-Ilerua. Tepmonunamudeckass MoaeNb kiacrepa. [loHmwkeHne Temrie-
paTypsl IUIaBJICHUS KIIACTEPOB.

Tema 18. Xapakrepucrtuka IUCIIEPCHOCTH HAaHOMAaTepHaloB. II0BEpXHOCTBH, rpaHUIBI,
MOp(OJIOTHsI HAHOMATEPUATIOB.

Bonpocsl mo Temam pasaesa (151 00CyKACHHUS HA 3aHATHH, AJIS1 CAMOCTOATEN b-
HOI'0 U3Y4YECHU)

1. BbIBOJ COOTHOLICHHUS AJISl TEMIIEPATYypPHI TUIABICHUS HAHOKIIACcTepa.

2. YpenwbHasi MOBEPXHOCTh. Pacmipenenenue mo pazmepam.

Pa3nes 7. IIpon3BoacTBO NOPOMIKOBBIX H 00beMHBIX HAHOMATEPHAJIOB.

Tema 21. MexaHudeckre METOMIBI MOJYUYEHHUsS MMOPOIIKOBBIX YacTUIl. MenbHuUIBI. KoH-
conmuaanus 00beMHBIX HAHOMATEPHUAJIOB.

Bonpocsl mo Temam pasaena (s 00CyKAeHHUs] HA 3aHIATHH, JIsI CAMOCTOSTE] b-
HOTI'0 M3y4eHHS)

1. TexHonormdyeckre 0COOCHHOCTH MEIBHUIL JJIS MOTYyYEHUs HAHOYACTHII.
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2. MeTOI[I/IKI/I CHHTE3a JUCIICPCHBIX HAHOMATCPHUAJIOB.

Pa3nes 8. TexHoJIOTHsI TOHKHX IIEHOK

Tema 26. Dnutakcus. ['omo- u rereposnurakcus. ['a3odasnas, KUIKOCTHAS U MOJIE-

KYJISIPHO-J1y4eBasi SMUTAKCHUSI.

Tema 28. AHoaHBIC OKCHAHBIE IUICHKU. TEXHOIOTHS MONTydeHUs. PeKUMBI aHOTHOTO

BO3/JI€UCTBUS (ITOTEHI[MO- U TaJIbBAHOCTATUYECKHUI ). AHOJTHOE OKHUCICHUE aTIOMUHMUS.

Mexanu3Mbl pocTa MOpUCTOro aHomHoro okcuzaa amoMmuHus (ITAOA). [Monyuenue

BbIcOKOynopsgoueHHoro ITAOA. ®@opmupoBanue cotoBoil cTpykTypsl ITAOA. Ilpu-

MeHenue [TAOA.

Bonpocsl mo Temam pasaesia (1Js 00Cy:KIeHUS HA 3aHATHHU, I1JI CAMOCTOATE b-

HOTI'0 M3y4eHHS)

1. MexaHu3Mm pocTa SMHUTAKCHATbHBIX MJIEHOK. TeXHONIornuecKkne 0cCOOCHHOCTH pea-
JA3aIHH.

2. DJEKTpOXMMHYECKHE MEeTOIbl (hOPMUPOBAHUS MOPUCTHIX HAHOCTPYKTYp. Mexa-
HHU3MBI TOPOOOpa3oBaHus. BO3MOKHOCTh MOJIy4eHUs] TOHKHX KOMIIO3UTHBIX TIJIe-
HOK.

7. JABOPATOPHBIE PABOTBI (IABOPATOPHBIN IPAKTUKYM)

JanHb1ii Bu paboThl HE IPEAYCMOTPEH YYeOHBIM TUIAHOM

8. TEMATHUKA KYPCOBbIX, KOHTPOJIbHBIX PABOT, PE@EPATOB

Jlannslit Bu paboThl HE IPETYCMOTPEH YU€OHBIM IIIIaHOM

9. NEPEYEHbBb BOIIPOCOB K 3AYETY

1. Awmopdusle n kpuctamumyeckue Tena. CTpykTypa KpUCTAJUIOB U IMPOCTPAHCTBEHHAS peIIeT-
ka. UHmunupoBanue HampaBieHUH, TNIOCKOCTe! (Tpu crocoba).

2. Pemerku bpasa. IIpumepsl MpoCcThIX KpUCTATIIOTPAYUIECKUX CTPYKTYP.

3. JedexTtsl B TBepabIx Tenax. Knaccudukanus nepexros. TemnnoBeie ToueuHble 1edeKThl (110
®penkento u [HloTTku). PaBHOBeCHas! KOHIIEHTpALMs TOUEYHBIX 1€(DEKTOB.

4. Pammannonssie nedextsl. Aucnokanuu. Kontyp u Bextop broprepca.

5. Hanpspkenus, HeoOxoaumble Juis 0Opa3oBaHMs IMCIOKALMM B COBEPIIEHHOM KpHCTaJJIe.
JBmxenue qucnokanuii. HanpsixeHus:, cBsA3aHHbIE C AUCIOKAUUSAMU. DHEPTUS TUCIOKALIIH.
B3aumopaeiicTBue qucnokanuii ¢ TOUCYHBIMU Ae(eKTaMu.

6. Ucrounuku mnucnokarmuii. Mexanmsm @panka-Puna n bapanna-Xepunra. JlegexTsl ymakos-
KM Y YaCTUYHBIEC TUCIOKAUU. [ paHUIIBI 3epeH.

7. MexaHuueckue CBOMCTBa TBEpAbIX Teld. MexaHnueckue HamnpspkeHus u aedopmarus. 3aKoH
I'yka s M30TPONHBIX TBEPABIX TEIL.

8. Ilnmactuueckue CBOMCTBA KPUCTAIMUECKUX TBEPIBIX Tel. MeXaHu3Mbl IJIAaCTUYECKOH Jie-
dbopmaruu (ABOWHUKOBAaHUE, CKOJIbKEHUE, AUcIoKalnoHHbli). @akrop lImuara. Xpymnkoe
paspylleHHueE.

9. uarpamma HampspkeHue-nedopmanus. XapakTEepUCTHKH YIPYTOCTH, IUIACTUYHOCTH U
npouHocTtd. Kpurepuii HeycroitunBoctn Koncuaepa.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

@opmMupoBaHuEe CTPYKTYpbl MeTajula NPU KpUCTAJIM3auuu. ['OMOreHHOEe M IreTeporeHHOe
3apojsiiieodpazoBanne. CTpoeHne METAITMYECKOro ciutka. IlomuMopdHble peBpaieHus.
Crtpoenue cBoiicTBa cIIaBoB. BUibl CIIJIaBOB: MEXaHUYECKAsi CMECh, XUMUUECKOE COEIUHE-
HUe U TBepbli pacTBop. Knaccudukanus TBepAbIX pacTBOPOB: BHEAPEHHUS, 3aMEILIEHUS, BbI-
YUTAHUS.

MeToapl MOCTPOCHUSI AMArpaMM COCTOSTHUS. XUMHUYeCKui moreHuuan. [Ipasuno ¢as. /na-
IrPaMMbl COCTOSIHUSL ABOWHBIX CUCTEM IIPU HEOTPAHUUYEHHOW PACTBOPUMOCTH KOMIIOHEHTOBB
TBEpAOM cocTostHuM. [IpaBuiio peryara. Temn KpucTauIM3auy.

JlnarpamMmbl COCTOSIHUS IBOMHBIX CUCTEM IIPH OIPAaHUYEHHON PACTBOPUMOCTU KOMIIOHEHTOB
B TBEPJOM COCTOSIHMM (3BTEKTHUYECKOI'O U NEPUTEKTUYECKOTO THUIA, XUMUYECKOE COEIUHE-
HUE).

Juarpamma coctosiHust Kene3o-yriepon. CraOuiabHas M MeTacTaOWiIbHas Jadarpamma.
CTpyKTypHBIE COCTaBIISIIOIUE CIUIABOB Xkele3a ¢ yriepoaoMm. Kputndeckue touku. CTpyk-
TypHbIE NPEBpAIICHUs B JOIBTEKTOUAHBIX CTalsAX. CTPYKTypHbIE IPEBpALICHUS B 3a3BTEK-
TOMJIHBIX CTaJISIX.

VYraeponuctsie ctanu. Knaccudukanuus no Tuny packucieHus, o CTPyKType, 1o KauecTBy.
JlerupoBannble cranu. OCHOBHBIE JierUpyolue ieMeHThl. Kiaccudukanus no crpykrype,
10 KOJIMYECTBY JIETUPYIOLIUX 3JIEMEHTOB, [10 HA3HAYEHNUI0. MapKUpOBKa JIESTUPOBAHHBIX CTa-
nen.

OcobeHHOCTH CTPYKTYphl HAaHOMaTepuanoB. 3akoH Xomia-Ilerua. Tepmonunamuueckast Mo-
nenb kiactepa. [lonnxenune reMieparypsl MJ1aBJIECHUS KIacTEPOB.

XapakTepucTuKa JIUCIEPCHOCTH HaHoMaTepuaiaoB. I[loBepXHOCTb, IpaHUIbl, MOP(OIOrUs
HAaHOMATEPHAJIOB. DJIEKTPUYECKUE, MATHUTHBIE, TEIIJIOBBIE CBOWCTBA HAHOMATEPHAJIOB.
OcHOBHbBIE METO/IbI TIOJYUYEHHUSI KOHCOJIMIUPOBAHHBIX HaHOMaTepuasioB. [lonydyenue nopoui-
KOBBIX HaHOUYacTHLl. PU3NYECKUE METO/BI.

MexaHnueckue METO/bl MOJIyYE€HHUsI MOPOIIKOBBIX YacTHUIL. MenbHUIBI. Y 1apHO-BOJIHOBOU
CUHTE3, KaBUTAIMOHHBIN. KoHcomuaanust 00beMHbIX HAaHOMATEPHAJIOB.

[Tonyyenne HaHOKpHUCTAIIIMYECKUX MaTepuanoB. IHTeHCHUBHas miactuyeckas nedopma-
uus. AMopgubie Metannnueckue cmiaBbl (AMC). Metoast nonyuenus AMC.
XUMHUYECKHE METOJbl MOJYYEHUS HAHOYACTUII MU MaTepHaloB: OCaXIEHMUsS, 30Jb-TEllb
MeTO/1, Ta30(a3Hble PeaKLHH.

OcHOBHBIE PA3HOBHUJIHOCTH yriiepoja. Yraepoaubie HaHoTpyOku (YHT), dynnepen, rpaden.
MeTtopl ostydeHus1, CBOMCTBA, IPUMEHEHNE

Tonkue nneHku. TepMoBakyyMHOE HallbIJIEHHE TOHKMX IJIEHOK. MOHHO-IIa3MeHHbIE
METO/Ibl TIOJIYYEHHUS] TOHKUX IJICHOK.

Onurakcua. ['omo- u rereposnutakcus. l'azodasHas, KUJIKOCTHAasE M MOJEKYJISPHO-
JTydeBas SITUTAKCHUS.

IInenku Jlenrmrop-bnomxerr. @a3oBas nuarpamMmma. Meroauka nonydenus. [Ipumene-
HUE.

AHOJIHbIE OKCHUJIHBIE MIJIEHKU. TeXHOIOorus nojydeHus. PexuMbl aHOAHOTO BO3AEHCTBUSA
(MOTEHLMO- U TaJbBAHOCTATUYECKHIT). AHOJIHOE OKHCIIEHHE aIIOMUHUA. MeXaHU3MBbI po-
cta nopucTtoro aHogHoro okcuaa amomMuaus (ITAOA). [TonyueHne BRICOKOYHIOpsAOUEH-
Horo [TAOA. ®opmupoBanue cotoBoii cTpyktypsl ITAOA. IIpumenenue [TAOA.
AHOJIHO€ OKHCIIEHHE TUTaHa. MeXaHu3Mbl pOCcTa NOPUCTOTO OKcujaa TuTaHa. [lonmydenue
HaHOTpyOuUaToro okcujaa Tutana. [lpumenenue.

AHOJIHOE pacTBOPEHHE NOJYNPOBOJHUKOB. MexaHU3M pocTa Makpo- MU HAaHOIOPUCTOIO
kpemHuus. [Ipumenenue.
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29. KaTonHoe ocax/ieHHE B TEXHOJOTUH MUKPO M HAaHOCTPYKTYp. PU3MKO-XMMHUYECKUE OC-
HOBBI KaTOAHOTO ocaxkJeHus. OcakaeHe METAJUIOB U CIUIABOB, MATPHYHOE OCAXKACHHUE.

30. Jlutorpadus. @oronurorpadusi, 3MEKTPOHHOIYUYEBas, PEHTTEHOBCKas, ja3epHas. Hano-
MaHUMIYJISAIUs 1 HaHoauTorpadus. Msrkas mutorpadus.

10. CAMOCTOSATEJIbBHASA PABOTA CTYAEHTOB

®opma 00yyeHHs OUHAas

HasBanue paszienoB u Tem | Bug camocrositeibHOM padoTsl (npo- | O0bem | ®opma KOH-
paﬁomka yue6n020 Mmamepuana, pe- B Hacax TpoJisa
uienue 3aoau, peghepam, 00Kk1ao, (nposepka
KOHmMpOJibHaA paﬁoma, no020moeKa K peutenusn 3a-
coaue 3auema, 3auema u op.) oau, pegpepa-
ma u op.)
Paznen 1. Kpucramummueckoe | [IpopaboTka ydeOHOTO Marepuana, pereHne VYerHbll onpoc,
CTpPOeHHEe TBepAOro Teja 3ajad, HOATOTOBKA K CAaYe 3a4eTa 14 TECTUPOBAHHE,
pelIeHne 3aaaq
Pasnea 2. ledexrnl B TBEp- ITpopaboTka yueOHOTO MaTepHana, pericHue VYceTHbll onpoc,
ABIX TeJaax 3ajad4, HOATOTOBKA K CAaYe 3a4eTa 16 TECTUPOBAHHE,
pelleHue 3a1ad
Pa3nen 3. Mexanunueckue IIpopaboTka yueOHOrO MaTepuaa, pereHne VYcrHbI# onpoc,
CBOICTBa TBEPABIX TeJ 3aJay, HOATOTOBKA K cade 3a4eTa 14 TECTUPOBaHUE,
pelleHue 3a1a4
Pasnen 4. ImarpaMmmbl co- IIpopaboTka yueOHOrO MaTepuaa, pereHne VYcrHbI# onpoc,
CTOSIHUS 3a/1a4, OJArOTOBKA K CIaue 3a4eTa 15 TECTHPOBAHHE,
pelleHue 3a1ad
Pa3zpgen 5. Yriepoaucreie u IIpopaboTka yueOHOro MaTepuana, moAroToBKa VYcrHbI# onpoc,
JIerHpoBaHHbIe cTaau. Map- | K ciade 3a4dera 14 TECTUPOBAHME,
KHPOBKA cTaJeii. peleHue 3aaaq
Pasnen 6. Crpykrypa HaHoO- ITpopaboTka yueOHOTO MaTepHaa, peleHue VYceTHbli onpoc,
MaTepHuaJoB U pa3MepHbIe 3aj1a4, IOATOTOBKA K CAa4e 3a4eTa 14 TECTUPOBAHME,
3P dexThI peuieHue 3a1a4
Pasnen 7. IlpousBoacTeo ITpopaboTka yueOHOTO MaTepHaa, pereHue VYceTHbli onpoc,
MOPOIIKOBBIX H 00beMHBIX 3aj1a4, IOATOTOBKA K CAa4e 3a4eTa 16 TECTUPOBAHME,
HAHOMATePHAJIOB peleHue 3aaaq
Pasnen 8. Texnosorusi ToH- ITpopaboTka yueOHOTO MaTepHaa, peleHue VYceTHbli onpoc,
KHX INIEHOK 3aj1a4, IOATOTOBKA K CAa4e 3a4eTa 14 TECTUPOBAHME,
pelleHue 3a1ad

11. YYEBHO-METOANYECKOE U THOOPMALIMOHHOE OBECIIEYEHUE

JTUCIATITAHBI

a) CnucoK peKoMeHAyeMO JINTepaTypbl

OcHoBHAA:

1. HanoTexHONOTHY U CHeIMaIbHbIe MaTepuaibl ;. yueOHoe nmocooue nist By3oB / FO. I1. Conn-

ues, E. U. [lpsaxun, C. A. Bonorkanuna, A. I1. TlerkoBa ; noa penakmueit 0. I1. ConnueBa. —
3-e uzn. — Cankr-IlerepOypr : XUMU3 AT, 2020. — 336 ¢. — ISBN 078-5-93808-346-3. —
TekcT : 27eKTpoHHBIH // DnekTpoHHO-O0nbmmoreunas cuctema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/97818.html

2. Poros, B. A. TexHODOTHsSI KOHCTPYKIIMOHHBIX MaTepuanoB. HaHOTEXHOJIOTHH : YYeOHUK IS
By30B / B. A. PoroB. — 2-¢ u3j., mepepabd. u gomn. — Mocksa : U3natensctBo HOpaiit, 2019. —
190 c. — (ABtopckuit yueonnk). — ISBN 978-5-534-00528-8. — Texkcr : anextponnsiii // IbC
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FOpaiir [caiit]. — URL: https://www.biblio-online.ru/bcode/434532

3. HanoctpykTypHBIe MaTepHalsl : yaeOHoe mocobue / mox pepakiueii P. Xananak. — MockBa
: Texnocdepa, 2009. — 488 c¢. — ISBN 978-5-94836-221-2. — TekcT : 2JIeKTPOHHBIN // Diek-
TPOHHO-OMOIMOTEUHAS cucremMa IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/12730.html

JlonoiHuTEAbHAS

4. TlaBnos, I1.B. ®usuka tBepaoro tena [Teker] : yueOnuk / I[1.B. Xoxmnos, A.®. XoxmoB. —
Hwxnuit Hoeropon : Huxkeropon. yu-T, 1993. - 490 ¢

5. HoBukos, M.U. Kpucramiorpadus u nedextsl Kpuctauimyeckoil pemerku [Tekcr] : yued-
Huk a7 By30B / .U, HoBukoB, K.M. Po3un. — M. : Metamryprus, 1990. — 336 c.

6. Haxunkei3el, M. ®U3UKO-XUMUYECKIE OCHOBBI HAHOTEXHOJIOTUH ¥ HAHOMATEPHAJIOB : y4eo-
Hoe nocobue / M. Haxunksizbl, P. E. belicenos, 3. A. MancypoB. — Caparos : Aii [1u Dp Me-
mua, 2018. — 196 ¢. — ISBN 978-5-4486-0164-4. — TekcT : 3IEKTPOHHBIN // DIEKTPOHHO-
oubmuoreunas cucrema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/73346.html
7. ®wsak, M. M. TlonyueHue u UCCIIeIOBaHUE aHOJHOTO OKCHJIa AIFOMHUHHS : IPAKTUKYM / M.
M. Ounsik, O. H. Kansiruna. — OpenOypr : OpeHOyprckuii rocynapcTBEHHbIH YHUBEPCHUTET,
OBC ACB, 2014. — 104 c. — ISBN 2227-8397. — TeKCT : 3IEeKTPOHHBINA // DIEKTPOHHO-
oubmmoteunas cucrema IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/33650.html.
8. I'mymenko, A. I'. HanoMaTepuaiiel 1 HAHOTEXHOJIOTHH : ydeOHoe mocodue / A. I'. [mymenko,

E. I1. I'nymenko. — Camapa : [T0BOJDKCKHH TOCYAapCTBEHHBIH YHHUBEPCUTET TEJICKOMMYHHKA-
it 1 uHpopmaruku, 2017. — 269 ¢. — ISBN 2227-8397. — TekcT : 371€KTPOHHBIN // Dek-
TPOHHO-OMOINOTEUHAs cucremMa IPR BOOKS : [caiiT]. — URL:

http://www.iprbookshop.ru/75388.html

YueOHO-MeTOAMUECKAN:

Mertoanyeckue yka3zaHus 1Jisi CAMOCTOSITEIbHON pabOThI CTYAEHTOB 10 JUcHUIUIMHE «Martepua-
JIOBEJIEHME HAaHOMAaTEepHUaJIoB U HAHOCUCTEM» JUIsl CTY/IEHTOB OakasiaBpuaTa Bcex popM oOyue-
Hus / M. 1O. Maxmya-AxynoB; Yal'V, UOOBT. - YassHosck : Yal'Y, 2019. - 3arn. ¢ akpana;
Heony6nnkoBaHHbIH pecypc. - DnekTpoH. TekcToBble naH. — URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/6411

COrj1acoBaHo:

U bidewomuaps 000 | Jpach AF | oSy

C \ ¢ GO IO TEK) bUO 1O v
[0/KHOCTD COTPY/AHHKA HAY4HOH OHONMOTEKH ®HO NOJUTHCE

0) [IporpamMHoOe o0ecnieueHune

HE TIPEeyCMOTPEHO

B) IIpodeccuonanbubie 6a3bl JaAHHBIX, MHPOPMALIMOHHO-CIIPABOYHBIE CHCTEMbI
1. Dy1eKTPOHHO-0UOJINOTEYHbIE CHCTEMBI:

1.1. Hudposoii obpazoBatenbHblil pecypc IPRsmart : anexTpoHHO-0MbIMoTeYHas crcTeMa :
caiitr /OOO Komnanus «Aii [Tu Ap Meauay. - Capatos, [2024]. — URL:
http://www.iprbookshop.ru. — Pexxum goctyma: 1uist 3aperucTpup. moss3oBareneii. - Tekcr :
JJIEKTPOHHBIN.
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1.2. O6pazoBarenbhas miathopma KOPAWT : o6pasoBaTenbHBbIi pecype, eKTPOHHAsS OGHOIHO-
Teka : caiit / OO0 DiextporHoe m3narensetBo KOPAWT. — Mocksa, [2024]. - URL:
https://urait.ru. — Pesxum goctyma: Ijs 3aperucTpup. mojab30Baresei. - TEKCT : JIIeKTPOHHBIN.
1.3. baza nannbpIx «2nekTpoHHas oubnuoreka Texuudeckoro BY3a (OBC «KoHcynbTaHT CTY-
JIEHTay) :AJEKTPOHHO-OnOmroTeunas cucrema : caidt / OOO IlonuTexpecype. — Mockaa, [2024].
— URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pesxxum mnoctyma: i 3aperucTpyp. 1moJib-
30BaTesIed. — TeKCT : JIEKTPOHHBIN.
1.4. KoHcynbTaHT Bpaua. DIIeKTpOHHAsi MEAUIMHCKas Onbnuoreka: 6a3a qanubix : cadt / OO0
Bricias mkosna OpraHu3alyy U yIpaBJICHUs 34paBOOXPAHEHUEM - KOMIIIIEKCHBIN MEULIMHCKUI
KOHCaaTHHT. — MockBa, [2024]. — URL.: https://www.rosmedlib.ru. — Pexxum goctyna: mist 3ape-
TUCTPUP. NTob30BaTenel. — TeKCT : 3JIeKTPOHHBIM.
1.5. bonpiras MeTUIMHCKass OMOIMOTEKA : SJIEKTPOHHO-O0nbIMoTeuHas cucrema : caibt / OO0
bykarm. —Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum mgoctyma: mis
3apPErUCTPUP. MOJIb30BATENEH. — TEKCT : JIEKTPOHHBIN.
1.6. OBC Jlans : anekTpoHHO-0MOMMoTeuHas cucreMa : caiitr / OO0 DBC Jlanp. — CaHKT-
[MerepOypr, [2024]. — URL: https://e.lanbook.com. — Pexwum mocrtymna: 1uis 3aperucTpup. mojib-
30BaTesIed. — TEeKCT :AIeKTPOHHBIN.
1.7. 1. OBC Znanium.com : 3J1€KTpOHHO-0MOaMOTEeYHast cuctema : cailt / OO0 3HaHUyM. -
Mockga, [2024]. - URL: http://znanium.com . — Pexxum nocTyma : Uit 3aperiucTpup. Mojib30Ba-
TeJel. - TEeKCT : AIEKTPOHHBIMN.
2. KoncynprantlLimtoc [ DnexkTpoHHBIH pecypc]: cripaBouHas npaBoBas cuctema. /000 «Kon-
cynbtant [lmtocy - DnexTpoH. nan. - Mocksa : Koncynbrantllntoc, [2024].
3. eLIBRARY.RU: nayunas anextponHas oubnuoreka : caiir / OOO «Hayunas DnekTpoHHas
bubnuoreka». — Mocksa, [2024]. — URL: http://elibrary.ru. — Pexxum moctyma : s aBTopus.
oJIb30BaTese. — TEeKCT : AJIEKTPOHHBIN
4. ®enepanbpHas ToCyJapCTBEHHAs HHPOPMaMOHHAs cucTeMa «HannoHanpHas 21eKTpOHHAS
Ooubnuorekay : aneKkTpoHHas 6ubnuoreka : caiit / ®I'BY PI'b. — Mocksa, [2024]. — URL:
https://H36.pd. — Pexxum nocrtyna : uist monap3oBaTesei HayqHol Oubanorexu. — Tekcr : amek-
TPOHHBIN.
5. Poccuiickoe obpazoBanue : ¢penepanbHblil nopran / yupeaurens PIAY « DULTO». — URL:
http://www.edu.ru. — TekcT : 3JeKTPOHHBIIA.
6. DnexTpoHHas oubnroreuHas cuctema Yal'V : monyns «QnekrpoHHas oubnnorexa» ABMC
Mera-ITPO / OO0 «/lara Dkcnpeccey». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexxum nocty-
ma : JUIs OJIb30BaTeNell HaydHONW OMOIMOTEKH. — TEeKCT : AIEKTPOHHBIH.

CornacosaHno: ;
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|
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12. MATEPUAJIBHO-TEXHUYECKOE OBECINEYEHUE JUCHUITJIMHbI
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Ayautopun U IPOBEACHUS JEKINH, CEMUHAPCKHUX 3aHSATHH, JUIS BBIIOJIHEHUS Jabopa-
TOPHBIX PabOT M MPAKTHUKYMOB, JJIsi TIPOBEIECHHS TEKYIIErO KOHTPOJISA U MPOMEXKYTOYHOH arTe-
CTaIllH, KypCOBOTO MMPOSKTHPOBAHMUS, TPYIIIOBBIX ¥ HHANBUAYAIbHBIX KOHCYJIBTAIUH.

AyIuTOpHH YKOMIUIEKTOBAHBI CIIELUAIN3UPOBAHHON MeOeIblo, yueOHOl NoCKoi. Aynu-
TOPHHU ISl TIPOBEACHUS JICKIIMH 000PYIOBaHBl MYJIbTUMEIUHHBIM 000pPYAOBaHHUEM JUIS MIPEIO-
cTaBleHHsI HH(GOpMAIMK OOJIBIION ayAUTOPHUH.

13. CHEHHUAJIBHBIE YCJIOBUS JJIS1 OBYYAIOIUXCSA C OT'PAHUYEHHDbI-
MM BO3MOXKHOCTAMMU 310POBbAA

B ciyyae HeoOxonuMocTu, 00y4aroUMMCs U3 YUCIIA JIUI] C OTPAHUYCHHBIMU BO3MOKHO-
CTSIMH 310pOBBS (TI0 3asBICHHIO O0YYarOIIETroCs) MOTYT MPEAaraThCsi OJJHU U3 CIETYIOUINX Ba-
PHAHTOB BOCHPUATHSA MH(POPMAIIMU C YYETOM UX UHIUBUAYAIbHBIX MCUXO()HU3NUIECKHX 0COOCH-
HOCTEM:

— JUISL TUI C HAPYIICHUSIMU 3pEHUS: B TIe4aTHON opme yBearndeHHbIM pupTOM; B popme
JIEKTPOHHOTO JOKYMEHTa; B (hopme aynmodaiiia (mepeBoa yaeOHBIX MaTepPHAIIOB B ayanodop-
MaT); B rmeyaTHou ¢opMe Ha si3bike bpaiins; WHANBUAYaIbHbIE KOHCYJIBTALUU C MPUBICYCHUEM
TU(IIOCYPIOTIEPEBOAUNKA; MHANBUIYAIBHBIC 3aJJaHUS U KOHCYJIbTALINY;

— IS I ¢ HApYIICHUSIMU CITyXa: B Me4aTHON (opme; B popMe 3IEKTPOHHOTO JOKYMEH-
Ta; BUAEOMAaTEpUalbl C CyOTUTpaAMU; HHAUBUYaTbHbIE KOHCYJIbTAIIMH C IPUBICYCHUEM CYPJIO-
NEepeBOIYNKA; WHANBHTyaTbHBIC 3aIaHHs U KOHCYJIbTAIUH;

— JI7IS JIUI C HApYIICHUSMU OIOPHO-IBUTaTEILHOTO ammnapara: B me4atHoii opme; B dhop-
Me 3JIEKTPOHHOTO JIOKYMEHTa; B (hopMme ayanodaiisa; HHINBUAYAIbHbIC 3aaHUs U KOHCYJIbTa-
1007078

B cimyuae HEoOXOAMMOCTH HCIIONB30BaHUS B Y4€OHOM IPOIECCE YACTHYHO/ MCKITFOYH-
TEJIbHO AMCTAaHIIMOHHBIX 00pa3oBaTeIbHBIX TEXHOIOTUH, opranuzanus padotsl II1C ¢ obyuaro-
mmmucst ¢ OB3 u uHBanMaaMu NpeaycMaTpUBAeTCsl B 3JIEKTPOHHOM HH(GOPMAalMOHHO-
00pa3oBaTeNbHON Cpefie ¢ YIETOM UX MHIAMBHUIYaTbHBIX ICUXO()HU3UUECKHX 0COOEHHOCTEH.

PazpaboTtunk A‘/L{’V&;é%té" no1eHT, Maxmya-AxyHoB Mapar OcynoBuy

MOIIHACH noipkHOCTH, DO
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[Tpunoxxenue 1

MECTO JUCHUIIJIMHBI B CTPYKTYPE OITIOII

Hucnumnrza «MeToabl MOJIy4eHUsI HAHOYACTUL] U HAHOMATEPHAJIOB» SIBIAETCA JAUCLIU-
IUTMHOM 1O BBIOOPY M OTHOCHUTCS K 0a30BO 4acTu bioka | mukia moaroToBky OakaiaBpOB MO
HarpaBieHuto 22.03.01 MarepuaJjioBeeHre ¥ TEXHOJOTMHA MAaTEPUAJIOB, B KOTOPOM H3Yy4aroT-
csl (pu3nyecKre OCHOBBI OOILIETO MAaTEPHATIOBEACHHS, a TaKXkKe (PU3UKO-XUMHUYECKHE MPOIECCHI
IIOJIy4YEHUSI HAHOMATEPUAJIOB U CUCTEM Ha UX OCHOBE.

B pazngene u3y4aroTcsi OCHOBBI KPUCTAJUTMUECKOTO CTPOCHHUSI TBEPIOTO Teja, Ne(eKThl, a
TaKke (a3oBble PAaBHOBECHS U CTPYKTYpOoOOpa3oBaHHE NpU KpUcCTauIM3auuu. PaccmarpuBaroTcs
pasmepHbie 3P GEKTh HaHOMATEpHATIOB, (Pa30BbIe MPEBpAIICHUS, TPOUCXOAAIINX B HAHOCTPYK-
TYPUPOBAHHBIX U HAHOAMCIIEPCHBIX MaTepHajax, U UX BIMSHUA Ha pu3ndeckue (MeXxaHUYEeCcKHe,
AIIEKTPUYECKUE, MATHUTHbBIE, KATAIMTUYECKUE U JIP.) U TEXHOJIOTUYECKHE CBOMCTBA.

OcBoeHue MUCHMIUIMHBL 0a3upyeTcsl Ha 3HAaHUSAX, MTOJIy4EHHBIX IIPH N3YyYEHUH JUCLHUILINH:
®dusuka
IIpakTuKyMm 10 MEXaHUKE
[IpakTUKyM 110 MOJEKYJISPHOU Pusmke
[IpakTUKyM 110 3JIEKTPUYECTBY
Ousnyeckas xumus. Pa3zoBble paBHOBECHUS
KBanrtoBas teopus. KBaHTOBas TEOpHsI KOHIEHCUPOBAHHOI'O COCTOSTHUS
da30Bble paBHOBECHSI U CTPYKTYPOOOpa3oBaHHe
O6muiee maTepuanoBecHUE
Pe3ynbraThl OCBOEHHS NUCHUUIUIMHBI OyayT HEOOXOAMMSBI Ul JajbHEHIIEro mpoiecca
0o0y4yeHHsI B paMKax IMOATAIHOrO (pOPMUPOBAHUS KOMIIETCHIIMN MTPH U3YYEHUH CIEYIOIINX CIIe-
UAIbHBIX TUCIUIUINH!
e Jlonyuenue u 006pabOTKa METAIIIOB U COEAMHEHUI

a TaKoKe JJIA IPOXOXKICHUS y4eOHOM, MPOU3BOJACTBEHHOM U MPEAUIUIOMHON MPAKTHUK, TOCYAap-
CTBEHHOU UTOTOBOM aTTECTAILHH.
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