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IIporpamma BCTYNHTEJbHOI0 3K3aMeHa
AJIS NOCTYNAIIIUX B JOKTOPAHTYPY
Ha rpyniny odpa3oBaTe/ibHbIX IPOrpaMM
D101 — «MaTepuajioBeieHrEe U TEXHOJIOTHSI HOBBIX MATEPHATIOB)»

1. O01ue MoJI0KeHu .

1. Ilporpamma cocraBieHa B cooTBeTcTBUM ¢ IIpukazom MuHuctpa o0pa3oBaHus U HAYKH
PecniyOnuku Kazaxcran ot 31 okta6pst 2018 roga Ne 600 «O06 yrBepkaeHuu TUIIOBBIX MpaBui puemMa
Ha O0y4yeHue B OpraHu3aliu oOpa3oBaHuUs, pealn3ylollre o0pa30BaTeNIbHbIE MPOrpaMMbl BBICIIETO U
IIOCJIEBY30BCKOT0 00pa3oBaHus» (anee — Tumnosble npasuia).

2. BerynuTenbHbI 9K3aMEH B JOKTOPAHTYpPY COCTOMT M3 HalMCaHUs 3cce, Clayd TecTa Ha
TOTOBHOCTh K OOy4eHHIO B JoKTOpaHType (daree - TI'O), sk3ameHa 10 mNpOQWIO TPYIIIIbI
00pa3oBaTeNbHBIX IPOrpaMM U cOOeceJ0BaHUs.

baok banisl
1. Dcce 10
2. TecT Ha TOTOBHOCTH K OOYYCHHIO B 30
JIOKTOPAHTYpe
3. DK3aMeH 1o MPOQIIIIO TPYIIITHI 40
o0pa3oBareIbHON MPOTPaMMBbI
4. CobecenoBanue 20
Bcero npoxomHoi 100/75

3. IIponomKuTenbHOCTh BCTYIUTENBHOIO SK3aMeHa - 4 yaca, B TeYeHHE KOTOPbhIX MOCTYMAIOMINN
MUIIET 3CCe, MPOXOAUT TECT Ha TOTOBHOCTh K O0YUYEHHIO B JJOKTOPAHTYpPE, OTBEUAET Ha 3JIEKTPOHHBIH
sK3aMeHalMoHHbIN Omiter. CobeceoBaHNe MPOBOAUTCS Ha 06a3e By3a OTIEIbHO.

2. IllopsioK NpoBeAeHNsI BCTYNUTEJIbHOI0 IK3aMeHa.

1. Tloctynatomue B JOKTOpPaHTYpy Ha rpymnmy oOpa3oBareibHbIX mporpamm D101 -
«MarepuanoBeieHHEe M TEXHOJIOTHS HOBBIX MaTepHAIIOB» MHINYT MPOOIeMHOE / TeMaTHYecKoe 3cce.
O06beM acce — He MeHee 250-300 cnoB.

2. DNEeKTPOHHBIN YK3aMEHAIIMOHHBIA OMIIET COCTOHT U3 3 BOTIPOCOB.



Tembl 17151 HOATOTOBKH K 3K3aMeHY
1o Npo(uI0 rpynnbl 00pa3oBare/ibHOI MPOrPaMMBbl.

Hucuuminnna «CoBpeMeHHOe MaTepuaJioBeleHue»

Tema 1. «YabTpagucnepcHble WJIM HAHOCTPYKTYPHbIe MaTepuaybl. O0JacTH MX NPHUMEHEHUS.
Hanonopoumxku, MeToAbl HX CHHTE32).

IMonTeMsr:

Crioco0 ocaxIeHuUs, TeIb-METO]I, CIIOCO0 BOCCTAHOBJICHHUS U TEPMUYECKOTO PA3TIOKEHUSI.

Ouznyeckue METOAbl MOTYyYEHHS TTOPOLIKOB.

MexaHn4YecKue METObI MOTYYEHUSI U3MEIIbUCHUEM.

XUMUYEeCKHEe METO/IbI CHHTE3A.

Tema 2. «O0beMHbIe HAHOCTPYKTYPHBbIE MaTePUaJIbl, ClIOCOOBI UX MouydeHusi. KonTposmpyemas
Kpuctasauanus amopgHubix MatepuaioB. KoMmnaktupoBanue yabTpaaucrnepcHbIX NOPOIIKOB).
Ilonremsr:

WNuTeHncuBHas mactudeckas nedopmaiins MaTepuasIoB ¢ OOBIYHBIM Pa3MEPOM 3epHa.

HanomnpoBosioku 1 HaHOBOJIOKHA.

Texnomnoruu mnony4yeHusi, 0OpaOOTKM U TMEepepadOTKH METaJUIMYECKUX, KEepaMHUeCKHX, alIMa3HbIX
MaTepuaioB (Ha OCHOBE CYNEPTOHKUX MOPOIIKOB, BOJIOKOH U TIJICHOK).

Texnonoruu mnonydeHus, oOpabOTKU U TMepepadOTKH KOMIIO3MIIMOHHBIX MAaTEpPUANIOB U IMOKPBHITUH C
HaHOCTPYKTYPOM (Ha OCHOBE CYIEPTOHKUX MOPOIIKOB, BOJIOKOH U TIJICHOK).

Mertoabl ucciaen0BaHus CTPYKTYPbl U CBOWMCTB U YIIPABJICHUS UMH.

Tema 3. «BplpammBaHue MOHOKpHCTANLIOB. Ocob0eHHocTH  aadexkToo0Opa3oBaHusi B
0€e3UCJIOKAIMOHHBIX W MAJOAUCIOKAIMOHHBIX MOHOKpHCTA/LIaX. BiusiHue 3arpsi3HAIOIIMX
npumMecen».

[Toaremst:

TexHonorus n3rotosneHus miacTuH. PopMupoBaHre TPUOOPHBIX CTPYKTYP.

BripamuBanue 3 TakCUaIbHON CTPYKTYPBI.

[IpoOneMbl KpEeMHHUEBOM ONTOANEKTPOHUKH. TOHKOIUICHOYHBIE CTPYKTYpbl Ha OCHOBE aMOp(hHOTo
TUAPUPOBAHHOTO KPEMHHUS U POJICTBEHHBIX EMY MAaTEpUAJIOB.

dynnepeHsl — MaTepuaibl Oyaymiero.

Tema 4. «Mera/uimueckne KOMIO3UIMOHHBbIe MaTepuajbl. KoMNo3MUMOHHBIE MAaTepHaJbl C
AJTIOMHMHHMEBOI, MarHHeBO, TUTAHOBOH MarTpuueid. Kommo3unmoHHble MaTepHaJbl HA OCHOBE
HEeCMeIIMBAIIINXCHA MeTAIMYEeCKMX KOMIIOHEeHTOB. CHCTeMbl HA OCHOBE MeIn».

ITogTemsr:

CrnoucTtble KOMIIO3UIIMOHHBIE MaTepHAIIbl. AJTIOMOCTEKIIOIUIACTUKH (CHAJIBI).

PazpaboTka TepMudeckH CTAOMIBHBIX KOMIIO3UTOB HAa OCHOBE TYTOIIAaBKUX METAJJIOB.
VYrnepoa-yriaepoHbie KOMIO3UIIMOHHBIE MaTepuaibl. ApMupymomure kapkacsl. Matpunbl YYKM.
Kepamuko-merananueckue KOMIIO3UIIMOHHBIE MaTepUalbl- KepMeThl. TpaHchopMallMOHHO-YIPOUHsEMbIe
KepaMHUYECKHE KEPaMUYECKHE MATEpUaJIbl.

Tema 5. «IIpousBoacTeo nopomkoB. DyHKIUOHUPOBAHME, 0YMCTKA, CMELIMBAHUE, era3auus).
[Toaremst:

[Tonyuenue, nepepaboTKa ¥ IPUMEHEHNUE COBPEMEHHBIX HEOPTaHUIECKUX TTOPOIIKOBBIX MaTEPHAIIOB.
KommnaktupoBanue nopomkos. [lopomkossie ctanu. [Tpon3BoACTBO MOPOIIKOBBIX JETANEH.
VYrpapieHue CTpyKTypOil U CBOMCTBAMHU MOPOIIKOB, MATEPHAJIOB M U3I€JIUA U3 HUX

Tema 6. «CoBpeMeHHOe MaTepHaJIOBeleHHEe KOHCTPYKIMOHHBIX MATEepHaJioB Ha 0a3e MeTAJJIOB,
HHTEPMETAINYECKHUX U HEMEeTAUINYeCKHX COeIMHEHUIl, MOJIUMEPOB U KePaMHUKH, padoTalmX B
IKTPEeMAJIbHBIX YCJIOBUAX).

[Toaremst:

Kaponpounsie cranu. Cyneperanu. O0acTu UX TPUMEHEHUS U YCIIOBUS CITY>KOBI.



Huxkenessbie, xene30-HUKENEBbIE, KOOATHTOBBIE CILJIABBI.

MOHOKpHUCTAJITIMYECKUE CIUIABbI, HalpaBJICHHbIE 3BTEKTUKE. lIpoHuIaemble >KapoOIpOYHBIE CIIJIABBI.
CoBpeMeHHbIE TMCKOBbIE HUKEJIEBBIE CILIABhI.

Nurepmeramumabl. Turansl u xeineso.

Tema 7. «KOHCTPYKUMOHHBIE CTAJW W CIUIABbl TMOBBIIIEHHON HAJAeKHOCTH. BbICOKONpPOYHBbIE
CTATIID.

IToaTeMsr:

Koppo3unoHocToiikue cTajiv U CruiaBbl.

CrnaBsl CrieUaIbHOTO HA3HAYEHUS.

CmunaBel ¢ mamsThio hopMmel. DpdhekTsl mamsaTi GOpMBI U CBEPXYIPYTOCTH.

Cynepdepputsl. Ctanu U3 ayCTEHUTHOTO KJlacca.

Tema 8. «AmoppHo-Merasmmueckne cmiaaBbl. Ilosnyuyenue. MexaHWYecKHil, MArHUTHBIH U
XHMHUYeCKHe CBOCTBA).

IToaTeMsr:

Tepmudeckas CTaOMIBHOCTH aMOP(PHBIX METAIUTHYECKUX CILIABOB.

CBepXIIaCTUYHOCTh MATEpUATIOB, €€ Pa3HOBUIHOCTH. CBepXIulacTUuHble Marepuainbl. CTpyKTypHas
CBEPXIUIACTUYHOCTb.

CTpyKTypHasi CBEpXIUIACTUYHOCTh KEPAaMUUECKUX MaTepruanoB. CBEpXIIACTUYHOCTh aMOP(PHBIX CIUIABOB
(MeTaminyeckux ctekoi). CBepXIIaCTUYHOCTH MPHU (Ha30BbIX MPEBPAIICHUSIX.

Tema 9. «CuHTe3 BBICOKONPOYHBIX TMOJUKPUCTAJIOB M3 rpadura ¢ HCHOJb30BAHUEM
CJI0KHOJIETUPOBAHHBIX KAaTAIU3aTOPOB. CHCTEMbI HUKEIb-XPOM, HUKEJIb-XPOM-YIJIEPOI».
Ilonremsr:

Cucrema HHKEIb-XpOM-METAI. BBICOKOMPOYHBIE ajdMa3Hble MOJUKPUCTAIIIBI JUISI HW3TOTOBIIEHUS
MHCTPYMEHTOB.

BripamuBanre KpynmHbIX MOHOKPUCTAJUIOB ajiMasa.

Hcnonp3oBanue anma3oB HAYKOEMKUX TEXHOJIOTHAX.

Tema 10. «HoBbIe MAaTrHUTHBIE MaTePHAJIBD.

ITogTemsr:

MarHuToTBep/iple MaTepuaibl Ha OCHOBE CHCTEM >KEJI€30-HUKENIb-AIIOMUHUI-KOOANIBT, KeIe30-XpOoM-
KOOaJbT, MapraHel-aTlOMAHUNA, KOOATbT-TUIATUHA, KEJIe30-TIaTHHA.

CrieueHHBIE IOCTOSIHHBIE MarHUTHL. [[11€HOYHBIE TOCTOSIHHBIE MAaTHUTHI.

Marautomsrkue mMaTepuanbl. DJIEKTPOTEXHUUECKHe cTaind. [Ipenu3noHHble MarHUTOMSTKUE CIUIaBbl Ha
KeJIe30-HUKEJIEeBOH U XkKee30-Ko0aabTOBOM OCHOBE. AMOP(HBIE U HAHOKPUCTAIIINYECKUE CIIIABBI.
@®epputbl. MarHuToMsArkue GeppuThl CO CTPYKTYPOU HIMTHUHEIH.

@eppuUThI C FeKCOTOHAIBHOU CTPYKTYpoil. DeppuUTEI CO CTPYKTYpOU IrpaHaTa.

Tema 11. «SIBJICHHE CBEePXIIPOBOAUMOCTH.

[Togremsr:

CBepXnpoBOJAIIEE COCTOSHUE U OCHOBHBIE I'PYIIIIBI CBEPXIIPOBOASILIUX MaTEPHAIIOB.
Komno3uimoHnHble cBepXMpOBOIAIINE MaTepHalibl, OCHOBHbIE IPUHIUIIBI UX CO3JaHUSI.

Tema 12. «®u3nyeckoe MaTepuajioBeleHHe METANINYECKUX U HEMETANINYeCKUX HeOPraHu4eCKUX
U OPraHMYeCKHUX IVICHOK, CJI0€B U MHOIOCJIOMHBIX CHCTEM.

ITonremer:

DU3UKO-XMMHYECKHE OCHOBBI U3MEHEHHUS CBOMCTB IOBEPXHOCTEN MAaTEPUATIOB HAHECEHUEM NOKPBITUS U
MOIU(DUIIMPOBAHUEM.

TexHonorus HaHECEHUsI HEOPTaHUYECKUX MMOKPBITHIA.

CoBpeMEHHbBIE AHATUTHYECKUE U CTPYKTYPHBIE METOABI UX UCCIICIOBAHUSA U KOHTPOJIA.

Tema 13. «MHOTOKOMIIOHEHTHBIE HAHOCTPYKTYPHBIE TUIEHKH.

IToaTeMsr:

CamMocmaspiBaroMecs MOKPBITUS AJ11 MEAULIMHBI. MeTo/bl UCCIIEeA0BaHNUS.
TennonpoBosKe NOKPHITHUS.



[TokpeITHs, 00namaroIIKe Kapo-KOPPO3UOHHON CTONKOCTHIO M CTOWKOCTBIO K BBICOKOTEMIIEPATYPHOMY
OKHCJIEHUIO.

OkycTuKOoONTUYECKHE MOKPBITUS. [IOKPBITHS 111 MUKPOAIJIEKTPOHUKH.

MHoOrocnoiHbIe TOKPBITHS B OIITHKE.

Tema 14. «IToaxoas! K KIaccu(pUKaUN MaTEPUATIOB.
IToaTeMsr:

KoHcTpykumonHslie U GyHKIMOHATBHBIE MAaTEPHAIIBL.
Knaccugukanus marepuanos 1o GyHKIHOHAIbHBIM CBOMCTBaM.

Tema 15. «IlonynpoBOIHUKOBBIE KBAaHTOBbIE TOYKM KaK 3aMEHa TPAJAMLUOHHBIX HEOPraHUYECKUX U
OpPTraHUYECKUX JTFOMHHO(POPOBY.

IToaTeMsr:

I'eTepocTpyKTypbl U CBEPXPEILIETKU.

KBaHTOBBIE TOUKH B OMOJIOTHYECKUX MCCIIEJOBAHUSAX.

TepmoanexkTpudeckrne MaTepuasl.

Tpoiinble NOIYIPOBOJHUKY U MHOTOCIIOHHBIE T€TEPOCTPYKTYPHI HA UX OCHOBE.

CeHcubmIM3NpoOBaHHBIE KPAaCUTEJIEM COJIHEUHBIE OaTapeu (stueliku ['peruens), Me30nopuCTbIe

OKCH/IHBIE TOITYIPOBOIHUKH.

IIOJIYTIPOBOJIHUKOBBIE KJIaTPaThl, CKyTTEPYAUTHI.

3. CIIUCOK MCNO0/Ib30BAHHBIX HCTOYHHKOB.

OcHoBHas:
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3. Topemux C.C., Jamenckuit M.fl. MaTtepuanoBeneHue MOIyMPOBOAHUKOB U AUIEKTPUKOB. M.:
Mertannyprus, 2004.- 574c.

4. Tsamuna JLH., ®enopoBa H.B., Kopones A.Il. MarepuanoBeaenue U  TEXHOJIOTHUS
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OO6opynoBaHue 111 HAHOMHAYCTPUM W TEXHOJOTHs €ro M3roToBieHHs: YdeOHoe mocobue. - TamOOB:
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9. Tlo3muskoB, B.A. ®usnueckoe MaTepuajoOBeICHUE HAHOCTPYKTYPHBIX MarepuasioB / B.A.
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11. Buxpos, C.II. buomenunumHckoe maTtepuaiioBeneHue: YdeOHoe mocodue misi BY3os / C.IL
Buxpos, T.A. Xonomuna u ap. - M.: I'JIT, 2006. - 383 c.
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I[I/ICIII/IHJ'II/IHa «(I)yHKIII/IOHa.]II)HbIe MaTEepHaJIbl H NIOKPBLITUHAD>

Tema 16. «BemectBa, ¢a3el, aedekTbl. 30HHAA CTPYKTypa KpHUCTALIOB. J(udjiekTpukm,
MOJIYIIPOBOAHUKH, METAJLIIbI».

ITonremer:

Oco0eHHOCTH KaTalnu3aTOPOB, CTEKOI, TUAJIEKTPUKOB, MOIYIIPOBOIHUKOB, CBEPXITPOBOTHUKOB.
OCHOBHBIE TPUHIMIBI TOJTydeHUs: matepuanoB. Dopmbl cymiecTtBoBaHHs MaTepuaioB. da3oBbie
npeBpatieHus. Poct kpucramios.

Kpucramisl 1 METOIBI X TOJTYYEHHUS.

Buckepbl. CHHTeTHUYECKHE KPUCTAIUTBI (PYHKIIMOHATBHBIX MaTEPHAIIOB.

BripammBanue KprucTaauioB U3 pacTBOPOB, PACIIaBOB U ra30BoH (ha3wl. [lomydeHne TOHKUX TIICHOK.

Tema 17. «CTpykTypa 1M3J1eKTPUKOB. OCHOBHBbIE BU/IbI MOJIAPU3ALMU THITEKTPUKOB.
[Toaremst:

HNoHnHo-penakcalMOHHAs MOASPU3aLUS.

MurpauroHHas MIOHHAs OJIAPU3ALIHSL.

Heonnopoansle 1 HeynopsAoYeHHbIE AUAAEKTPUKH. OcoOble COCTOSHUS U BUIBI JUIIEKTPHUKOB.
Onextpetsl. [Ibe30371eKTpUKH.

[Tonukpucraminyeckue Iu3IeKTPUKH.



Tema 18 «Anma3zonoa00HbIe MOJIYNIPOBOIHUKI.

ITogremsr:

Honynposoaauku A"BY u A'"BY.

XaJIbKOTE€HU/IbI JIEMEHTOB YETBEPTOU U IIATON I'PYIIIIBL.

BricokoTenmMeparypHbI€ OIYIPOBOAHUKH.

KpucrannuzanuonHsle METOAbl OYHCTKU. BpIpamuBanue KpuUCTaIUIOB M3 ra3oBoi  (assl. Meton
CyOIMMalMK-KOHIEH ALl Y.

[TonynpoBOAHMKOBBIE IUIEHKH. JIErHpOBaHUE.

OxcuiHbIe NOTYIIPOBOIHUKH, CIIOCOOBI UX MOJIyYEHHUS.

Tema 19 «IlneHka Kak KOMIO3UT. B3auMHoe BiIUsIHNE IUIEHKH U MOJJIOKKI.
IToaTeMsr:

YcnoBust ocaxxaeHuss 1 MOp(HOIJIOTHS TUICHKU. DMHUTAKCHSI.

MeTtoap! ocayKeHMS IIEHOK.

CriekTpooTOMETPHS TUICHOK.

[IpuMeHEeHNnEe TOHKOIIJICHOYHBIX HAHOMATEPUAJIOB.

Tema 20 «Teopusi 3apoabimeoopazoBanusi 1 GOPMUPOBAHHS MIEHKH.

Ilonremsr:

O6pazoBanue 1e(heKTOB B MPOIIECCE POCTA MIICHOK.

[lagenne wyacTHIl Ha TOAJOXKY, aJIcopOIuss W TepMUYecKas AakKOMOJAalus, MPOLECChl MpH
B3alMO/JICHICTBUHM aTOMOB, MOJIEKYJI M PaJIUKAJIOB C IIOBEPXHOCTBIO.

XuMH4ecKoe TpaBiieHue (pacnblieHue), (PU3MUecKOoe paciblICHUE TOBEPXHOCTH.

KaronHoe pacnibuienue.

CBoiicTBa TOHKHX IUIEHOK. Aare3us. M3HOCOCTOMKOCTh U KOIPPUIIHMEHT TPEHHUS.

Yrpyrocts, MUKpPOTBEPAOCTh U MIPOYHOCTh. [IpOBOAMMOCTD CILIOIIHBIX TUICHOK.

Tema 21 «Oco6eHHOCTH U BO3MOKHOCTH COBPEMEHHBIX METOI0B HCC/IeI0BAHUSI MATEPUATIOB.
ITonremsr:

[Tpuniun paboThl 1 BO3MOKHOCTH CKaHUPYIOIIETO YJIEKTPOHHOTO MUKPOCKOTIA.

[TpuBeauTe mpuHLIUI PAaOOTHI M BO3MOXKHOCTH aTOMHO-CHIIOBOTO MUKPOCKOTIA.

[IpuBenuTe mpuHIUT PaOOTHI U BO3MOKHOCTH MTPOCBEUYUBAIOIIETO MUKPOCKOTIA.

KoMbOuHanmonHoe paccessHie cBeTa U peHTTe€HOCTPYKTYPHBINA aHAIN3.

Tema 22 «Kepamuyeckne MaTepuaibi».

ITogTemsr:

Kepamuueckne Marepuanbl € JUINEKTPUYECKMMH, MAarHUTHBIMH, ONTHYECKMMH, XHMHUYECKUMHU H
SJIEpHBIMU QYHKIUSMHU.

IlepcriekTHBHBIE KEPAMUYECKHE KOMITO3UTHI.

Matepuaisl Ha OCHOBE HUTPH/1a KPEMHHUS.

TBepaodazHbie 3EKTPONUTHI U 3JIEKTPOIHBIE MaTEPHUATIBI.

Bricokoremneparypubie ceepxnpoBoanuku (BTCII).

Tema 23 «MaTepuaJsbl ¢ K0J0CCATbHBIM MATHETOCONPOTHBJIEHHEM.

ITogremsr:

HoBble MarHUTOAKTUBHBIE KOMITIO3UTHI U MaTEPUAJIbI I MArHUTHOM 3alTUCH, CIUHTPOHUKA.
YcrpoiicTBa 3anMcu U XpaHeHUs HHPOPMAILIUK Ha OCHOBE CETHETOAIEKTPUKOB U (PeppPOMArHeTHKOB.
MarauTHbI€ KUJKOCTH.

Tema 24 «buoaKTUBHAA CTeKJOKepaAaMHUKA. YTI/1epoJ KaK MaTepual UMILIAHTATOB.

[Toaremst:

Kepamuueckue matepuansl Ha ocHoBe Al2O3 u ZrO2, ruipokcui- u propanmnaTuTa.

deppoMarHuTHas M paIMOAKTUBHASL OMOKEpaMUKa JIJIsl JICUCHUS 3JI0KAaUeCTBEHHBIX OITyXOJICH.
VYapTpaaucnepcHble MAaHTAHUTBI B TEPMUYECKOM JICUEHUH PAKOBBIX OITyXOJEH M TPAHCIIOPTE JIEKAPCTB.
VYrinepoaHas kepaMuKa JUIsl CEpACUHOro KiaraHa.

Tema 25 «MaTtepuaiibl, HCIOJIb3yeMble A5l OUHCTKH BOAOPOAA».



IToaTeMsr:

Co3aHne KOMITO3UTHBIX MEMOpaH /7151 OYMCTKU BOJIOpOJIa. XpaHEHUE BOAOPOIA.
AncopOIIMOHHBIE METOJBl XPAaHEHUS, WCIIOJIB3YIONINE YIJIEPOJHbIE HAHOBOJIOKHA, HAHOTPYOKH,
KPUCTAUTNIECKUE MUKPOIIOPUCTHIE METANIOPTaHUIECKHE KapKaChI.
XUMUYeCKUEe METO/IbI XpaHEHUsI BOIOPO/Ia — UCTIONIb3YEeMbIEe MaTepHaIbl.
MeTammoruApuabl Kak cpesia XpaHeHus: BoJopoaa. IIpoToHHbBIE 371eKTPOIHUTHI.
BricokoTeMmiepaTypHbie 1 HU3KOTEMIIEPAaTYPHBIE IPOTOHHBIC SIEKTPOJIUTHI.
Tema 26. «HanoMaTepuaJbl A5 CO3AaHUS MeMOPaH».

IToaTeMsr:

Knaccudukanus memOpan.

MeMOpaHHBIE TEXHOJIOTHH.

[TomumepHBIE MEMOPAHBI.

[TopucTeie GUIBTPYIONIHE YIEMEHTBHI.

Tema 27 «HaHOCTPYKTYPUPOBAHHbIE KPUCTAJLIBI 111 (POTOHUKH.
[Toaremst:

@OTOHHBIE KPUCTAILIBI, IOJXO0/IbI K CHHTE3Y.

O6nactu NpUMeHEeHUsl.

Tema 28 «CniiaBbl ¢ 1aMATHI0 GOpMbI (HUTHHOJ). «YMHBbI€» WIH HHTEJIEKTYAJIbHbIE MOJUMEPbI».
ITonremsr:

[IpoBosiiye noJaumMepsl.

[Ibe3030€KTpUYECKHE MaTEPUAIIBI I CO3AaHUS CEHCOPOB.

MarauTopeoI0ruuecKre, IIEKTPOPEOIOrHYECKUE KUTKOCTH.

TepMo- 1 (HOTOUYBCTBHTEIBHBIC MTOJIUMEPHI.

Tema 29 «Knaccuyeckue cynepuoHUKH. IJIEKTPOHHO-HOHHBIE MIPOBOTHUKIY.
ITonremsr:

Katonnbie 1 aHOIHBIE MaTepUalbl IUTUEBBIX OaTapei.

[IpoTroHHBIE TPOBOIHUKH HAa OCHOBE IieppaTa Gapus.

[IpumeHeHne TBEpABIX AIEKTPOJIUTOB.

Tema 30 «Tpoiinble H MHOTOKOMIIOHEHTHBIE CHCTEMBbI».
[Toaremst:

Konona. IlpaBuna rcnonb3oBanus Ha (ha30BbIX JUarpammax.
ITocTpoeHre KOHOJ B KOHLEHTPALMOHHOM TPEYTOJIbHUKE.
TpoiiHoe yeTbIpex(a3HOe paBHOBECHE.

ITpaBuno ¢a3 I'n66ca.
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