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1. Ilesas U mu1aHUpYeMble Pe3yJabTATHI 0CBOCHHS TUCHUTIINHBI

[{enpro OCBOEHUS TUCHUTUINHBI SBISIETCS (POPMUPOBAHUE CIEAYIONUX KOMITETEHITHIA:

OIIK-2 Crioco6eH mpoBOIUTH C COOTIOACHIUEM HOPM TEXHUKH 0€301TaCHOCTH XUMUYECKHMA
AKCIIEPUMEHT, BKJIKOYasi CHHTE3, aHAJIN3, U3YUYE€HUE CTPYKTYPBI U CBOMCTB BELIECTB U MATEPHAJIOB,
HCCJIEIOBAHHE MTPOLIECCOB C UX YYACTHUEM.

OIIK-3 CriocoGeH mpUMEHSTh PacYeTHO-TEOPETUYECKHE METOJIBI JJIsi U3YUECHHUSI CBOMCTB
BEIIECTB U IMPOILIECCOB C MX YYacCTHEM C HCIOJIb30BAaHHEM COBPEMEHHON BBIYMCIUTEIBHON
TEXHUKH..

OIIK-4 Crioco0eH miaHupoBaTh pabOThl XMMHUYECKON HAIIPaBICHHOCTH, 00padaThIBaTh U
WHTEPIPETUPOBATh MOJTYUYEHHBIE PE3YJbTaThl C HCIOJIb30BAHMEM TEOPETUUYECKUX 3HAHUU U
MPAKTUYECKUX HAaBBIKOB PEIICHUsI MaTeMaTUYECKUX U (PU3MUECKHX 3aj1au.

OIIK-5 CnocoGeH mNOHMMAaTh HPHUHIUIBI PabOTHl COBPEMEHHBIX HH(POPMAITMOHHBIX
TEXHOJIOTHIl U UCIIOJIb30BaTh UX ISl pEIICHUS 3a/1a4 MPo(ecCuOHAIbHOM 1eATeIbHOCTH.

VK-8 CriocobeH co3naBath U MOAACPKHUBATH O€30IaCHBIE YCIOBHUS )KU3HEACITEIHHOCTH B
pa3IMYHBIX Cpefax AJis COXPAHEHHUs MPUPOIHOI cpenbl U 00ecreueHNs yCTOMYUBOTO Pa3BUTHUS
oO1uiecTna..

YK-9 Cnocoben mpuHUMaTh OOOCHOBAaHHBIE SKOHOMHUYECKHE PEIICHUS B Pa3IUYHBIX
00JacTsIX KU3HEAESITEIbHOCTH.

PesynpTaTamu ocBOEHUS NUCUUIUIMHBI SIBISIOTCS CIEIYIONINE WHANKATOPBI JOCTHKEHUS
KOMIIETEHIIHI:

HOIIK 2.1 Paboraer ¢ XMMHUYECKMMH BEIICCTBAMU C COOJIOJIGHUEM HOPM TEXHUKH
0€30MacHOCTH.

NOIIK 2.2 ITpoBOAUT CUHTE3 BELIECTB U MATEPUAJIOB Pa3HOM MPUPOJIbI C UCTIOIb30BAHUEM
MMEIOIINXCS METOIUK.

HOIIK 2.4 [IpoBoauT KccienoBaHus CBOMCTB BEUIECTB M MATEPUATIOB C UCIIOJIb30BaHUEM
CEpUIHOT0 HayYHOr0 000pyA0BaHUS.

NOIIK 3.2 Ucnonb3yeT cTaHgapTHOE MporpaMMHOe oOecrieueHrue Mpu pelieHud 3ajad
XMMHYECKOW HAMPABIECHHOCTH.

NOIIK 4.1 Hcnonb3yer 6a30Bble 3HaHHMS B 0O0JacCTH MaTeMAaTUKU U (U3MKH TpU
IUTAHUPOBAHUM pabOT XMMUYECKOW HAIIPaBI€HHOCTH.

NOIIK 5.1 Ucnons3yeT coBpeMenHbie [T-TexHonoruu npu coope, ananuze, 00padboTke u
IpeJICTaBIeHUH HH(OPMALIUU XUMUYECKOTO MPOQUIIS.

NVYK 8.3 ObecneunBaer Ge3omacHble U / WIM KOM(POPTHBIE YCIOBUS TpyAa Ha pabouem
MECTe.

NYK 9.1 Tlonumaer 0a30Bble MNPUHIMNBI (PYHKIMOHUPOBAHUS OSKOHOMHKH U
HKOHOMUYECKOTO Pa3BUTHSL, IEIH U (POPMBI yHaCcTHs FOCYAapCTBA B 3KOHOMUKE.

2.3ana4m 0CBOCHUA TUCHHUILINHBI

- OCBOUTH OCHOBBI CTPOEHHUS TBEPABIX TE€J, TUIBI U POJHU A€(PEKTOB B TBEPABIX TEJax,
B3aMMOCBSI3b MEX]y COCTaBOM, CTPOCHHUEM U CBOMCTBAMHU MaTepUAJIOB; TEOPETUUYECKHE OCHOBBI
CIocoO0B OYHCTKH MOTYNPOBOIHUKOBBIX MaTEPHAJIOB OT IPUMECEN U UX JIETUPOBAHUS; METOAbI
CHHTE3a TBEP/IbIX BELIECTB, MPUHIIMITBI TPOTEKaHUs TBEPAO(]a3HBIX peaKLuii;

- Hayuutbcss oneHMBaTh BO3MOXXHOCTH HANpPAaBICHHOTO W3MEHEHHsI TeX WM HMHBIX
¢u3nueckux M (U3NKO-XUMHUECKUX CBOMCTB MaTe€pHajoB IyTeM MX MOAM(UKaluu U BbIOOpa
YCIIOBUH MOJTy4€HUS HA OCHOBAaHUH MCIIOIb30BaHUsI 3HAHUH O COCTaBe, CTPYKTYPE U peaKLIMOHHOU
CHOCOOHOCTH TBEPJIBIX TEJ.

OBnaneTs cBeIeHUSAMHU 00 00JaCTSIX MPUMEHEHHUS METAJUTMYECKUX, TTOTYTPOBOJHUKOBBIX
U TUDJIEKTPUYECKUX MaT€pPHUajIOB B OINTO- M 3JEKTPOHHOM TEXHUKHU.

3. MecTO AUCHUILIMHBI B CTPYKTYpe 00pa30BaTe/JIbHOM MPOrpaMMbl

JucuumumHa otHOcUTEA K bioky 1 «/lucuunnunel (MOLyIn).



JlucrunamHa OTHOCHTCS K 4YacTH 00pa3oBaTelbHON MporpamMmbl, (OpMHpPYEMOt
YYaCTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUH, Ipe/yIaraeTcsi 00y4aromnmmcst Ha BBIOOD.

4. Cemectp(bl) ocBOeHHS M (popMa(bl) MPOMEKYTOYHON ATTECTANMH 10 TUCHHUILIAHE

IIarslit cemecTp, 3a4€T C OLEHKOU

5. BxoaHble TpeOOBaHUS AJIS OCBOEHM S TUCUUIIIMHBI

JUisi  yCHEemIHOTO OCBOCHHMS JUCHUIUIMHBI TpPEOYIOTCS pe3ylbTaThl OOy4eHHUs I10
CICAYIOIIMM IUCUUIIIMHAM: HEOpraHWYeCKas XHMMHs, AHAIUTUYECKas XUMUSA, OpraHuYecKas
XUMHUA, (pu3nyecKkas XUMUs, BBICOKOMOJIEKYJISIPHbIE COEIMHEHHs, KBAaHTOBAs XUMUs, (UMK,
METO/Ibl MATEMATUYECKON CTATUCTUKHU B XUMUHU.

6. S3bIk peanu3zanuu

AHTIUACKUNA

7. O0beM TUCUHUILIHHBI

OO61ast TpyA0€MKOCTh IUCHHUIUIMHBI COCTaBIIsIeT 4 3.€., 144 yacoB, U3 KOTOPBIX:

-nexnun:; 32 .

-IIPaKTUYECKUE 3aHITHS: 48 4.

B TOM YHCJIE€ IPAKTHYECKAs TOATOTOBKA: 48 u.

O6beM caMOCTOSATENbHOM paboThI CTYIEHTA OINpeIeeH YUeOHbIM IJIAHOM.

8. Coneprxkanne IMCHUILIUHBI, CTPYKTYPHMPOBAaHHOE 110 TEMaM

BBenenne. OcHOBHbIE MaTepuaibl AJIEKTPOHHOW TexHUKH. [IpenctaBieHus Hayku O
TBEPJIOM COCTOSIHMHM BemlecTBa. CBsi3b CBOMCTB MAaTepUaIOB CO CTPYKTYpOH M COCTABOM.
Knaccudukanus TBepabIX MaTepuajoB MO XUMHUYECKOMY COCTaBYy, CTPYKTYpE, CBOWCTBaM U
(GyHKIIMOHATFHOMY Ha3HaueHHI0. DyHIaMEeHTaIbHBIC U TPUKIIATHBIC TPOOJIEMBI 3JIEKTPOHHOTO
MaTepHaIOBEICHHUS.

Y.I ITos1ynpoBOAHMKOBbIE MATEPUAJIbI

Tema 1. Knaccudukainus s1eMEHTapHBIX MOIYNPOBOJHUKOB U TIOJIYNPOBOJHUKOBBIX
COCIMHEHU.

Knaccudpukanus TBepAbIX Ten: MeTaibl, HU30JSATOPBI, MOJYHNPOBOJHUKH. OCHOBHBIE
¢u3nueckue M XHMMUYECKHE CBOWCTBA MOJYNPOBOJHUKOB. PacmpeneneHue 31eMeHTapHBIX
MOJTYNPOBOJIHUKOB B mepuoandeckor cucreme JI. M. MenneneeBa. J[BOlHbIE COEAMHEHHS,
kinaccupukanus  ux. [lpaBuna oOpazoBaHHMs — aaMa3o0MoJOOHBIX — MOJYHIPOBOJHHKOB — C
TETpa’ApPUUYECKON KOOpAUHALMEN aTOMOB. M30351eKTpOHHBIE psiibl. TPONHBIE, YETBEPTHBIE U T. .
MOJIyTIPOBOXHUKOBBIE COeTUHEHMS. CBSI3b CBOMCTB COEIMHEHUH C MTOJIO)KEHUEM B IEPHOJUYECKON
cucreMe. @a3pl NEPEMEHHOTO cocTaBa. [Bepable pacTBOpbl. lIpupona XuMHuYecKoW CBs3H,
CTPYKTypa U KOOpAMHALUs aTOMOB. KpuTepuu noiaynpoBoguMOCTH.

Tema 2. Teopus gegexkTHOro Kprucramia

3amaun cTaTUCTUYECKOM TEPMOIMHAMHUKH ¥ KBAHTOBOM CTATUCTUKH B TEOPUU JE€PEKTHOTO
kpucramuia. CoBpeMeHHasi TPAKTOBKA 3aKOHOB IPOCTBIX M KPAaTHBIX OTHOIICHWM U MOCTOSTHCTBA
coCcTaBa B INPUMEHEHUM K KPUCTAJIMYECKMM peElIeTKaM. BIMKHUN M JanpHUN NOPSIOK B
KpHCTaJIe.

Bunsl nedekroB: ToueuHble, IUIOCKME, OOBEMHbIE, NpoTsDKeHHblE. Knaccudukanums
nedeKkToB U ACPEKTHBIX CTPYKTYp: CTPYKTYpPbl CMEIIEHUS, Pa3pbIXJIEHUs, B3aUMO3aMEIICHNUs,
JIeNieHNs], BbIUUTAHUA, 3aMmelleHus, BHeapeHus. CoOCTBEHHBIM OecropsoKk B KpHCTaiax
(ternoBble nedektsl). 3aBucumocTh AedextoB Dpenkens u HIoTTkM OT Temmeparypsl.
TepMoauMHAMUYECKUH BBIBOJ] YCTOHYMBOCTH KpHCTAIOB ¢ jaedexkramu. CrokHble ae(EeKTHI.
Bunpl B3aumoneiicTBus AeekToB B KpucTtayax. [IpuMepsi.



[TomynpoBomHMKK Kak ¢a3pl ImepeMeHHOro coctaBa. Kputepum ycroiunBoctu (a3,
obOmacte rTomorenHoctu. Kiaccudpukamust ¢a3 mnepemenHoro cocraBa. llonstue o
TEPMOJIMHAMHUYECKOM p-TI-niepexoie. [Ipumenenue k ¢a3zam nepeMeHHOro cocrasa IpaBuia a3z
['n66ca.

PaBHOBecus B Ie()eKTHBIX KPUCTAIUIAX: TOMOI'€HHOE, TE€TEPOr€HHOE, II0JTHOE BHYTPEHHEE
paBHOBECHE, YaCTHUYHOE WM «KBa3UpaBHOBECHOE» cocTosiHHe. ['paduueckuii MeTo] pacyera
paBHOBECHOM KOHLeHTpaluu aedexron (Metoq Kprorepa u Bunka).

XUMHUYECKUE CIEICTBUS CYIIECTBOBaHUS Ae(PEKTOB B KpHcTaiax. Bnusnue nedexros
Ha (pu3nuecKue cBOMCTBa KPUCTAILIOB.

Tema 3. MeTopl OUMCTKH MOITYIPOBOAHUKOBBIX COEINHEHUN

TpeGoBaHusl 4MCTOTHI B OTHOLIEHHMU MOJYIPOBOJHMKOBBIX BemiecTB. Kiaccubpukanus
0cO00 YMCTBIX BELIECTB M MaTepUaoB, IPHUMEHSEMBIX B IOJYIPOBOJAHUKOBOM TEXHUKE.
Hopmuposanue mukponpumeceil. XpaHeHHue 0C000 YUCTHIX BELIECTB.

OCOOEHHOCTh METOJIOB TOJIy4eHUS 0c000 4YHCTBIX BemecTB. OCHOBHBIE MPOOIEMBI
riryOokoi ouncTku. TepmoauHaMuyeckas yCTOHYMBOCTb KpUCTajUla ¢ MpuMecbio. OCHOBHBIE
TEPMOJMHAMHYECKHUE XapaKTEPUCTUKU 0CO00 YUCTHIX BEIIECTB.

Dusuxo-xumuyeckue memoowvl oyucmku ewecms. Ikcrpaknus. Coocaxaenue. MoHHbIN
oomen. [uctmmnsmus. Pexktudukamus. DIeKTpOXUMHUYECKHE METOAbl. XpoMaTorpapuueckue
MeTopl. [ IpuHIMII METO0B, OCHOBHBIE 3aKOHBI M 3aKOHOMEPHOCTH IIPOLIECCOB, MATEMATUYECKUE
OINMCAHUS.

Dusuueckue memoowvt oyucmku. Kpucranansanus TBEpI0Oro BellecTBa U3 pacijiaBa. 3akoH
pacnpenenenus. Koaddumment pacnpenenenns K. TepmommHamudeckwmii BeiBog K u ero
3aBHCHUMOCTb OT TEMIIEPATYphl U KOHLIEHTPALUH.

Metox 30HHOW mMiaBKu (TUTeNbHOW W OecturenbHbI). BeBon ypaBHenus [ldanna.
I'paduueckoe pacnpeaeneHre npumecei Boib cTepkHs. [IpenenbHoe pacnpenenenue. Biausaue
pa3IUYHbIX (PAKTOPOB HA CTENEHb OYUCTKU ITPU 30HHOM IJIaBKE. 30HHOE BbIPABHUBAHUE.

Ponp 1uddy3noHHBIX IpoLIeccoB MPU 30HHOM ouncTKe. PaBHOBECHBIE M HEPAaBHOBECHbBIE
ycioBus kKpuctayumm3anun. ['padpuuaeckuii criocod onpenenerus Ksgp.

Meton HampaBieHHOM kpucraumszanud. CymHOCT Merona. BeiBoj ypaBHEHHs.
Kpurepun 3¢(peKTHBHOCTH OYMCTKH KPUCTATIN3ALMOHHBIMU METOJaMHU.

Tema 4. CuHTE3 NOIYNIPOBOJHUKOBBIX COEIUHEHHHN.

[IpsMoll  CHUHTE3 COEAVMHEHUH CIUIABICHUEM  PACCUMTAHHBIX  KOJIMYECTB
KOMIIOHEHTOB. CHHTE3 COEIMHEHHH, MMEIOIIMX JIETKO JIETy4YMi KOMIIOHEHT. TemmepaTypHas
3aBUCHMOCTB yIIPyrocTu napa. PaBHoBecue B ra3oBoi CHCTEME, COIEpKALIEH MOJIEKYJIbl Pa3HOIO
copta. TepMoaMHaMUYeCKUN pacyeT YCIOBHUI MOMyuyeHHs] CTEXHUOMETPUUYECKHX KPUCTAIIOB (Ha
npuMepe CuHTe3a apcenu 1a rajus). [loaHoe paBHOBeCHOE onucaHue AuarpaMMbl coctosiHus Ga-
As). [IByx, -TpexTeMnepaTypHbIil CHHTe3. XUMHUYECKUE METO/Ibl CHHTE3A.

Tema 5. MeTrons! BeIpaliuBaHUs MOHOKPHUCTAIIJIOB

OOmiast xapakTepucTHKa METOJO0B BbIpamuBaHus. OOImas TepMOJUHAMUYECKAs TEOPHs
pocTa KpUCTaJJIOB. BEpOSITHOCTh M TEPMOJUHAMHUYECKHUE YCIOBUS OOpa30BaHMSI KPUTUUYECKUX
3aponplield. BinsHue mnepechllleHns M TOBEPXHOCTHO-aKTHBHBIX BEIIECTB HA BEJIUYUHY
3apoApllIa KpUCTAILIA.

Buipawuearnue uz pacniasos.

OO0mas xapakTepucTHKa METOJIOB BBIpallMBaHUs W3 paciyiaBa. Meroa Yoxpaiabckoro.
TexHoornueckne ycioBUsl IOJYyYEHHUS COBEPUIEHHBIX MOHOKpHMCTAUIOB. PacmpeneneHue u
BbIpaBHHUBAaHUE MTPUMECEN B pacTyIlleM KpucTaJlje.

Metoa 30HHON NepeKpHcTAIN3aU. MeToIbl HalpaBIeHHON KpUCTaUIM3aluu (METO
bpumxmena, meron Yanmepca). [ledexTsl npu BeIpallliBaHU MOHOKPUCTAILIOB. TemnepaTypHas
3aBHCHUMOCTbH KOHLIEHTPAIIMH TOYEUHBIX JEPEKTOB.

Buvipawusanue uz pacmeopos.

TpeboBanust Kk pactBoputensM. OCHOBHBIE pacTBOpUTENU. BrlpamuBanue U3
UHAUPHEPEHTHOTO pacTBOPA, U3 U30BITKA HCXOJHOTO KOMITIOHEHTA.



Pocm kpucmannos uz eazosoii ghasoi.

[IpocTeie W HSMHUTAaKCHANBHBIC IJIEHKH; CHOCOObI monydeHUs. OCHOBHBIE METOJIbI
SMUTAKCUATBHOTO Hapal[BaHUSI.

IIpsiMo#t cuHTe3 U3 apoB. TepMOIMHAMUYECKUI pacyeT NMapLUuaIbHbIX JaBICHUN Ia30B
IpU pOCTE CTEXUOMETPUYECKUX KpPUCTAIJIOB. TeMmepaTypHbIi pexuM H JedeKTbl Mpu
BEIpAlIMBAaHUN MOHOKPHCTANIOB. PaBHOBECcHEe pacTyIiero kpucramia ¢ mapoou ¢azoil. Pacuer
KOHIEHTpauui 1eeKTOB B KPUCTAILIE B 3aBUCUMOCTH OT JaBJICHUS TAPOB JIETYYEro KOMIIOHEHTA.
[TomyyeHne MOHOKPHUCTAILIIOB 33/JAHHOTO TUIIA U BEJTUYUHBI IPOBOIUMOCTH.

MeTo/ ra30TpaHCOpTHBIX peakiuil. TepMoauHaMUYeCKre YCIOBHS U BBIXO/]
TPAHCHOPTHBIX peakiuil. [[puMepsl MOaydeHUsl SMUTAKCUATBHBIX CI0EB 3JIEMEHTAPHBIX U
IBOMHBIX COCIUHEHUHN.

HccnenoBanue HECOBEPILIEHCTB MOHOKPUCTANIMYECKHUX TJICHOK. TepMoarnHAMUYECKUN
pacueT KOHIIEHTpAlMK IpUMecH Mpu TpaHcnopTe. Mcnonp30BaHne ra30TpaHCIOPTHBIX peaklui
JUISL OYMCTKH TOJTYTPOBOAHUKOBBIX COSIUHEHUH.

Tema 6. JlerupoBanue nMoaynpoBOJHUKOB

DUBNKO-XUMHUUYECKHE OCHOBHI JISTUPOBAHUS MTOJIYITPOBOIHUKOB.

JlerupoBaHue METAITYPrUYECKUM CIUIaBlieHueM. PacueT nurarypsl.

[ToBepxHOCcTHOE MU dy3HOE NTerupoBaHue. 3akoHbl Ouka. PacnipeneneHre KOHIICHTpaIiH
mubdyaaupyromeid npuMecu Briayobp obpasua. Kosdbduuuent muddysun (/1) xak BenuyunHa
KHHETHYECKasi U TepMOJMHAMUUYecKasi. 3aBUCUMOCTH /| OT TeMriepaTypbl, KOHIICHTPALIUUA U TUTIA
neheKToB.

Mexaam3mbl nuddys3un. JlermpoBaHue 3JIEMEHTAPHBIX MOJYIPOBOIHUKOB. BimsHue
KOHIIEHTpaluu J1e(eKTOB Ha pacTBOPUMOCTH MpuMecH. JIerupoBaHue HECTEXMOMETPHUECKHUX
COCIMHEHUH. 3aBUCUMOCTb PACTBOPUMOCTHU MIPUMECH OT XapaKTepa U KOHIIEHTpAIuu 1e(PEKTOB U
JABJICHUSI IETYYEro KOMIIOHEHTA.

DNeKTpOHHOE W WMOHHOE JiernpoBaHue (nmmonuka). CymHOCTh MeToja. PanuannoHHO-
CTUMYyJUpOBaHHas AUPPy3usl.

Tema 7. HaHOTEXHOIOTHS TOIYTIPOBOAHUKOBBIX CTPYKTYP

HanocTpykTypupoBaHHbIE KPUCTAILIIBI, UX XapaKTepHbIe pasMepHbIe 3D (HEKTH U OTINYNE
OT 00BEeMHBIX KpUCTAIOB. OCHOBHBIE MOJIYIPOBOJIHUKOBBIE COCIUHEHUSI, UCIOJIb3yeMbIe B
HanoTexHonorun — Ge, Si, coequaenns A'''BY (GaAs, InAs), A''BV! (CdS, CdTe). Jlokanuzamus
AJIEKTPOHOB B HAHOCTPYKTypax M CBs3aHHble C Hed »sddexti. OOmactu mnpUMEHEHUS
HAaHOTEXHOJIOTUU: TOJIEBBIE TPAH3UCTOPbl C JAUCKPETHBIM MEPEHOCOM SHEPTHM, JIa3epbl Ha
KBAaHTOBBIX TOYKaX Ha OCHOBe jauoja 1 — (GaAs, rerepodNUTaKCHAIBHBIE CTPYKTYPHI C
HaHOcTosiMH.  [IpuMmeHeHune — yrieponHblx  TpyOok  (dyiiepeHsl) B TEXHOJIOTHHU
MOJIYIIPOBOJIHUKOBBIX ~MPUOOPOB B  KAueCTBE 3aTBOPOB, MEKCIOWHBIX KOHTAaKTOB U
HEIMOCPEICTBEHHO MOIYNPOBOJIHUKOB C PA3JIMUYHON MIMPUHOMN 3aMPEHIEHHON 30HBI.

Y. II.OyHKuoHANbHBIC MATEPHAJBI (METALIBI, KEPAMHKA, IOJIMMEPbI)

Tema 8. MeTasuibl U CIUTaBBI CO CHEIUATBHBIMU CBOMCTBAMU

Teopuu memaniuuecko2o cocmosHus: T€OpHUsl CBOOOJHBIX IIIEKTPOHOB, €€ HEIOCTATKH;
KBaHTOBO-MEXaHHWYECKasi TEOPHS JJICKTPOHOB; 30HHAs Teopusi TBepAbIX Ten. CTpyKTypa
MmeTauioB. da3pl B METAIMUECKUX CILIaBax: TBEP/bIE PAcTBOPBI, MHTEPMETAUTMUECKHE (a3bl.
HckaxkeHus pemeTok (auciokamuid) ¥ JAeQeKThl CTPYKTYPBI; CBSI3b MEXIY JMHEHHBIMH
nedeKkTaMy U CBOWCTBAMU METAIIIOB; Iy TH YIIPABJICHUS JTUCIOKAIMOHHBIMU Je(DEeKTaMH.

Onexmpuueckue ceoticmea memannog. dusmyeckas MNpUPOAA AIEKTPONPOBOJIHOCTH
MmetauioB. [Ipuposa conmpoTUBIEHUS METAJUIOB; LIEHTPBI paccesHus W NpaBuio MarTucceHa.
TemriepatypHasi 3aBUCUMOCTH YJIIEIBHOTO COMPOTHBICHHUS METAUTMYECKUX TPOBOTHHKOB.
BnusHue npumecel 1 qpyrux CTPYKTYPHBIX 1€(DEeKTOB Ha YAETbHYIO MPOBOAMMOCTb METAJIIOB.
Mertaisl, NCTIOIb3yeMbIE B KAUECTBE MTPOBOTHUKOB B AIIEKTPOHHOW TEXHHKE.

Csepxnposoosuue memannvt u cniagvl. OCHOBHBIE CBOWCTBA CBEPXIPOBOTHUKOB: A3PPEKT
Meiiccuepa — Okcendennaa, 3¢ dexTs! Jxo3edcona, cBEpXIIPOBOIHUKH MTEPBOTO U BTOPOTO POJIA,



KPUTUYECKHE MarHuTHBIE OIS, KpUTHUYeCKUil Tok. IIpupona siBieHHs CBEpXNPOBOAMMOCTH,
U30TONHMYECKUI  APQPEKT, KylnepoBCKHE TMapbl, (OHOHHBIA M HKCHUTOHHBIM MeXaHH3M
npoBogumocTH. KoMMepueckue MmaTepuanbl U NPUOOPHI HA OCHOBE CBEPXIIPOBOAMMOCTH:
CHJIbHOTOYHBIE M CJ1a00TOYHBIC TEXHOJIOTHH.

Maznemusm memannuueckux meepovix men. Ilapa- 1 quaMarHeTuku, GeppoMarHeTHKH,
MarHUTOCTPUKLUSA, DPACHpeeNieHHe MAarHUTHBIX MOMEHTOB TIIPH TOMEIICHUH Pa3IUYHbIX
MarHeTMKOB B MarHUTHOE I10Jie; BIMsAHUE Temmeparypbl: 3akoHbl Kropu u Kropu-Beiicca;
MarHeTH3M KOJUICKTHBHU3UPOBAHHBIX 3JEKTPOHOB. MarHuTOMSTKHE ¥  MarHUTOTBEP/bIC
MaTepHaIbl.

Tema 9. Kepamuueckue marepuaibl

Obwue ceedenus o kKepamuveckux mamepuanax (KM). CTpykTypa W CBOWCTBa
Kepamudyeckux MatepuanoB. Kmaccubukamus u xapaktepuctuka KM: okcuaHas Kepamuka,
OeckuciIopoAHas KepaMuKka, KepMmeThl. TBeprodasHble peakluM B CHHTE3€ KEpPaMHUYECKHX
MaTepuaioB: THUIBI TBEpAO(A3HBIX peakiuil; crenuuIeckue OCOOCHHOCTH MEXaHU3Ma,
KWHETHKA U TEPMOJMHAMUKA TBEPA0(a3HbIX peaKUil ¥ IpeBpalCHUH.

Dnexmpuyeckue ceoucmea Kepamuxu.

JlusnekTpudeckass KepaMmuKa: MEXaHU3Mbl MOJIAPU3AlMU KEPaMHUKH B 3JIEKTPUUYECKOM
110JI€; bE30-, CETHETO- U MUPOIJIEKTPUUYECKasi KEpaMHKa, B3aUMOCBSI3b MKy I1b€30-, CETHETO- U
NUPO3JIEKTPUUECKUMHU CBOMCTBAMHU.

BricokoTeMmieparypHasi CBEpXIpPOBOASIIAS KEpaMUKa: OCOOCHHOCTH KPHCTAJUIOXMUMHHU
BBICOKOTEMIIEPATYpHbIX  CBepXHpoBoAHMKOB. Kpurnueckune mnapamerpel BTCIL.  Ilytu
noBbllIeHUsT Kputnyeckux xapakrepuctuk BTCII-matepuanos: O6nactu npumenenuss BTCII-
MaTepHaJIioB U €€ MePCHEKTUBBI B TEXHUKE.

Honnsie mpoBogauku. KpuTepun BOZHHUKHOBEHHS CYNEPHOHHOTO COCTOSIHHS TBEPJBIX
Tes1. BakHeluye TUIbl IpoBOIHUKOB. [IprMeHeHne TBepbIX IEKTPOIUTOB.

Kepamuueckue ¢eppumer. Knaccuduxanus ¢epputoB. MarHuTOMATKHE (GEppUTHI CO
CTpyKTypol mmuHenu. DeppuTbl C TEKCaroHaNIbHOM  KPUCTANIMYECKOM  CTPYKTYpOM
(rexcadepputsr). DeppUTHI CO CTPYKTYPO rpaHaTa.

Onmuueckue c6oUCMBA KePAMUYECKUX Mamepuanos. XapakTepUCTHKA ONTHUECKUX
KepaMHYECKHX MAaTepHaJIOB; METOAbl MOJTY4YEHHs] MPO3pAayHON KEpaMUKH; JTOMUHECHEHIHS U
JTIOMUHOGOpPBI, TNPUHIMI padoThl Ja3epa, oOmwue TpeOoBaHMS K TBEPAbIM MaTepHasam,
UCIIOJIb3YEMBIM B JIa3epax.

Tema 10. ITonmumepHbIe MaTepuabl

Du3zuko-xumu4eckue NPUHYUnvl CO30aHUe NOIUMEPHLIX MAMEPUANIO8 C 3A0AHHbIMU
ceovicmeamy. OCHOBHBbIE TPHUHIMIIBI XUMUYECKOM M (PU3NYecKOH MoAM(UKAIMK HOIMMEPOB.
[TomuMepHble KOMITO3UIIMOHHBIE MaTepuajbl: KilacCU(UKAIMS HANOJHUTENEH, MOJAEIb
CTPYKTYpbl HAIlOJIHEHHOTO MOJUMepa, MOoAW(UIUpYIOMKe JCWCTBUE HAIMOJHUTENeH Ha
noauMepsl. MoneKkynspHble KOMILJIEKCHI TMOJMMEpPOB: CBOMCTBA U CHOCOOBI IMOJIyYEHHS.
Mertannopranndeckre moJIMMepbI, OJTy4YeHHbIE Ha OCHOBE METAJUICOIEPKAIINX MOHOMEPOB.

Onekmpuueckue ceoticmea noauMepos. XuMusi IPOBOIAIIUX MMOJIMMEPHBIX COEIUHEHUN;
TUIBl TPOBOSIIMX TOJMMEPHBIX BELIECTB: IOJUMEPHl C HIEKTPOHHOH INPOBOAUMOCTBIO
(HaroJIHEHHbIE TPOBOJSIIME TOJUMEPHI, IMOJIMMEPhl C CHUCTEMOW COMpPSDKEHHBIX CBSI3EH),
HOJIMMEPB! ¢ MIOHHOM MPOBOJUMOCTBIO; MEXaHU3M IEepeHoca 3apsiaa B MPOBOIAIIUX MTOJIUMEPAX.
OTnuuuTenbHblE OCOOEHHOCTH TMOJUMEPOB C CHCTEMOM CONPSDKEHHBIX CBSI3€H, TBEPIBIX
MOJIMMEPHBIX AIEKTPOIUTOB, X UCIOIH30BAHUE B COBPEMEHHBIX YCTPOICTBAX.

Onmuueckue ceoticmea nonumepos. Meronpl cuHTe3a (GIIyopecHUpPYIOUNX TOIUMEPOB.
dotoduznueckre Mporeccs B MojJuMepax: o0pazoBaHue BO30YKICHHBIX COCTOSIHUNA M TIEpEeHOC
SHEpruu, TymeHue ¢uryopecreHuu ngodaBkamu. [IpumeHeHne (JIFOMHUHECLIEHTHBIE COJIHEUHbIE
KOHIIEHTPATOPBI, MaTEPUAIbI IS JTa3€PHOM TEXHUKN).

Kuoxoxpucmaniuyeckue (KK) nouMepbi. [TpuHIHTBI MOJIEKYJIIPHOTO
koHcTpyupoBanus KK momumepos. Crpykrypa u ocobeHHoctu cBoiictB XK mnommmepos.
Hcnonp30BaHWe B COBPEMEHHBIX YCTPOMCTBaxX: CO3JaHHE HOBBIX THUIIOB TOHKOIIEHOYHBIX



OINITHYECKUX MAaTEPHAJIOB M JJIEKTPUYECKH YHPABISAEMBIX CpEl A 3alUCH U OTOOpPaKEHHS
uHpOpMaLIUH.

9. Tekymuii KOHTPOJIb MO0 JUCHHUIINHE

Texymuii KOHTPOJIb MO JWUCHUIUIMHE IPOBOAUTCS IyTEM KOHTPOJIS MOCEIaeMOCTH,
BBITTOJIHEHHUSI TEOPETHYECKMX M PACUETHBIX JOMAIIHUX 3aJaHUN, YCTHOTO OIPOCa/TECTOB IO
JEKIMOHHOMY MaTepHaiy, u (pukcupyercs B GopMe KOHTPOIHHONU TOUKU B CEMECTPE.

OueHouHble MaTepuajabl TEKYIIEro KOHTPOJsA pa3melneHsl Ha caiite TI'Y B pazgene
«Mudopmarus 06 oOpazoBaTeslbHON MTporpamme» - https://www.tsu.ru/sveden/education/eduop/.

10. Iopsinok npoBeeHUsI  KPUTEPUHU OLIEHUBAHUSA MPOMEKYTOUYHOM aTTEeCTALUMN
3a4eT ¢ OIEHKOH B IMSITOM CEMECTPE MPOBOJIUTCS MUCbMEHHO B popMe TecTa. DK3aMEeHAIIMOHHBIN
OuIIeT COCTOUT U3 46 TECTOBBIX BOIPOCOB, COACPKAHNE KOTOPHIX MO3BOJISIET yCTAHOBUTH YPOBEHb
ocsoenust MOIIK 2.1, MOIIK 2.2, UOIIK 2.4, MOIIK 3.2, UOIIK 4.1, UOIIK 5.1, UOIIK 6.1.,
NOIIK 6.2, YK 8.3, YK 9.1. [IpogomxkuTtensHOCTh 3k3aMeHa 1,5 yaca.

OrneHouHble MaTepuanbl Ui MPOBEJCHHUS MPOMEXYTOUYHON aTTeCTallMM Pa3MELIeHbl Ha
caiite TI'Y B pasmene «Mupopmanus 00  oOpa3oBaTeJbHOM  Iporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YuyeOHo-MeTOoOH4YECKOE 00ecrieueHne

a) DIIEKTPOHHBIN yUeOHBIN KypcC MO TUCIHILIMHE B Cpelie AIEKTpoHHOro o0ydeHus iDO -
https://Ims.tsu.ru/enrol/index.php?id=28547

0) OnleHOUHBIE MaTepHabl TEKYIIETO KOHTPOJIS W MPOMEKYTOUYHOW aTTECTAI[H 10
JUCLHUILIIMHE.

B) [l;1an npakTHUecKux 3aHATUHN MO AUCLUILINHE.

12. Ilepeyenn y4eOHOI JuTEpaTypsbl U pecypcos cetn UHTEepHeT

a) OCHOBHas JIUTEpaTypa:

- @axyibmad b. X¥MusA HOBBIX MaTepHAIOB U HaHOTeXHOuoruu. Ilep. ¢ anrn. — M. :
Honronpyansiii: MaTennext, 2011. — 464 c.

- Copoxkun B. C., AurunoB b. JI., Jlazapesa H. II. Matepuansl U 3j1€MEHTHI
AJIEKTPOHHON TEeXHUKH. [IpOBOJHMKH, MOTYNPOBOIHUKH, TUJIEKTPUKU: YUEOHUK IS BY30B —
CIIb. : Jlanb, 2015. —442 c.

- Anekcanapos C. E., I'pekoB @. O. TexHonorus MnoJIyIpOBOJIHUKOBBIX
Matepuaion: yue0. mocodue / C. E. Anexcanapos, @. @. ['pekoB — 2-e uz ., uctnp. — CII0. : Jlanp,
2012. -
230 c.

0) IOTOJHUTEIbHAS JIUTEPATYpa:

- 3e6peB I'. WM. dusnueckue OCHOBbI KPEMHMEBON HAHOZJIEKTPOHUKU. — M.
BMHOM, 2017. - 240 c.

- Moxkpoycos I'. M., 3apybuna O. H., beke3una T. [1. Mexda3zubie nmpeBpaiieHus 1
(dbopMupOBaHKE MOBEPXHOCTH MHOTOKOMIIOHEHTHBIX MOJYITPOBOJAHUKOB B JKUJKUX Cpeaax: yueo.
nocobue — CII6. : Jlans, 2015. — 107 c.

- Organic Optoelectronic Materials /edited by Y. Li: Springer, 2015. — 392 p.

- Ceposa B. H. Ilonumepnsie ontuueckue Matepuainsl, CI10. : Hayunbie ocHOBBI 1
TexHomornu, 2012.

- Bect A. Xumus tBepaoro tena. Teopus u npunoxenus. B 2-x 4.M. : Mup, 1988.

B) pecypchl cetu HTEepHET:
— Course Plastic electronics | Coursera



https://www.tsu.ru/sveden/education/eduop/
https://www.tsu.ru/sveden/education/eduop/
https://www.coursera.org/learn/plastic-electronics#syllabus

— Francgois Cardarelli. Materials Handbook. A Concise Desktop Reference / - Springer,
Cham, 2018. DOI:https://doi.org/10.1007/978-3-319-38925-7

—Bradley D. Fahlman. Materials Chemistry/ - Springer, Dordrecht, 2018. DOI:
https://doi.org/10.1007/978-94-024-1255-0

— O6mepoccuiickas Cetp Koncynprantllnroc CnpaBoyHass mpaBoBasi CHCTEMa.
http://www.consultant.ru

13. Ilepeyenb HH(POPMALIMOHHBIX TEXHOJIOTHIi

a) JIMIIEH3UOHHOE U CBOOOIHO pacpOCTPaHIEMOE IPOTpaMMHOE 00eCTICUeHHE:

— Microsoft Office Standart 2013 Russian: nmaker nporpamm. Brinrowaer npumnoxxeHusi: MS
Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— myOnMyHO ocTymHbIe o0nayHbie TexHomoruu (Google Docs, Slnaekc Auck u T.11.).

0) UH(POPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DJEeKTPOHHBIN KaTajor Hayunoi OoubmmoTeKn Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHast Ooubamoreka (peno3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlaus — http://e.lanbook.com/
— OBbC KoncynbraHT cTyqenTa — http://www.studentlibrary.ru/
— ObpazoBarenbHas miardopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepunabHO-TeXHHYeCKOe o0ecnevyeHne

Aynuropun 1Jid IpOBEIEHUS 3aHATUH JIEKIIMOHHOTIO TUIIA.

Aynuropun Juisl TIPOBEIEHUS 3aHATUM CEMUHApPCKOro THWIA, WHAMBUIYAJIbHBIX U
IPYIIOBBIX KOHCYJIBTALMM, TEKYIETO KOHTPOJIS U IPOMEKYTOYHON aTTECTALIUN.

[Tomernenust A caMOCTOSTENILHONW PaOOThI, OCHAIIIEHHBIE KOMIIBIOTEPHON TEXHUKOU U
JOCTYNIOM K ceTu VHTepHeT, B 3JIEKTPOHHYI0 HH(pOPMAMOHHO-00pa30BaTEIbHYIO Cpely U K
MH(OPMALIOHHBIM CIIPABOYHBIM CHCTEMaM.

Aynuropun Uil TPOBEACHMsI 3aHATUM JIEKIMOHHOTO M CEMHHApCKOro THIIA
WHAUBUAYAIbHBIX M TPYNIOBBIX KOHCYJbTAllMi, TEKYIIEro KOHTPOJS U IMPOMEXYTOUHOMH
aTTeCTalluy B CMEUIEHHOM (hopMaTe («AKTPY»).

15. Undopmanus o paspadoTynkax

N3aak Tathsina VBaHOBHA, KaHA. XUM. HAyK, JOLEHT, Kadeapa aHAIUTUYECKON XMUMHHU
HannoHanpHOT0 UCCiIe10BaTeabCKOro TOMCKOro rocy JapCTBEHHOIO YHUBEPCUTETA, TOLEHT.

I'aBpunenko Haranust AlipaToBHa, TOKT. XMM. HayK, JIOLIEHT, Kadeapa aHAIUTUYECKOU
xuMuu HanvoHanbHOro MCCIen0BaTeNbCKOro TOMCKOrO TIoCyAapCTBEHHOIO YHHMBEPCHUTETA,
npodeccop.
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