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Pabouas nmporpamMMa cocTaBlieHa Ha OCHOBAHHH (elepaibHbIX FOCYIapCTBEHHBIX
00OpasoBaTeIbHbIX CTAHAAPTOB OCHOBHBIX 00pa30BaTeIbHBIX NPOrPaMM BBICIIETO 00pa30oBaHHs
[10JI'OTOBKH HAyYHO-TIEarorMYecKuX KaJpoB B acnupaHTtype no Hanpasienuio 03.06.01 ®usuka
u actponomus, npoguie 01.04.07 Ousrka KOHICHCHPOBAHHOIO COCTOSHHUA.

1. HEJIb OCBOEHUA AUCHUIIIMHbI

Kypc mnpeaHasHayeH JuUisi [OATOTOBKM AacCIHPAHTOB K KaHAMJATCKOMY OK3aMCEHY II0
CIIECIUAJIBHOCTH. ]_Ie.]'lb OCBOCHHA JUCIHUILTHHBI «Duzuka KOHJICHCHPOBAHHOI'O COCTOSHHA» - 1aTh
acrupanTam, oby4aromumMes 1o npodumo 01.04.07 «Pusuka KOHIEHCHPOBAHHOTO COCTOSHHS»,
3HaHMs O  (QYHIaMEHTAIbHBIX  3aKOHOMEPHOCTSIX, JIEXKAlUX B  OCHOBE HaykKd O
KOH/ICHCHPOBAaHHOM ~COCTOSIHUM BEIECTBA, M COBPEMEHHBIX METOAAX MCCICIOBaHUsA, O
HOBEHMILIMX pe3yabTaTtax HMCCIIEeAOBAaHUH U UX MIPAKTHYECKOM NPHMEHEHHUH.

2. MECTO JUCIHMIIVIMHBI B CTPYKTYPE OOIl1
Jucrunarba «PH3HKa KOHIEHCHPOBAHHOTO COCTOSHHS» BXOTHT B OCHOBHYIO HacThb Y4eOHOro
IJIaHa HOJArOTOBKH acnupanToB no npodumo 01.04.07.
Coiepikanue JUCUUILIMHBI CITYKUT OCHOBOM IS

— TOJrOTOBKH K c/laye 3K3amMeHa 110 CIeMaIbHOCTH;

— HalucaHus KaHIUJATCKON JUCCEPTALUK;

—  OCYIIECTBIICHMS JaJIbHEHIIeH NpodhecCHOHATILHOH 1€ TeIbHOCTH.
Kypc maetcs [uis acnupaHToB Ha 3 roje uX npeObiBaHusl B acnupantype. OOyueHue BeJercs B
(dopMe ay/IMTOPHBIX 3aHATHI U CAMOCTOATENBHON MOATOTOBKA.
B pesynbraTe npoXoKIeHHs Kypca OOyueHHs 1O JIaHHOW IporpamMme, achupaHT JIOJDKEH
OCBOMTH ©a30BbI€ NPHHIMNBI (PU3HKKH TBEPAOro Tena B pycie IpodieMaTukd j1adopaTopHH
(rpynmel), rae paboTaeT €ro HaydHbli pYKOBOAMTENb, W TIAe OyJeT IpPOXOIUTh
caMmocTosTeNIbHas HayyHas paboTa acnupanTa. V3ydenue maHHON qUCUMIUIMHBL B crieruduka
[I0/Ia4YM OTJEJIBbHBIX BOIPOCOB MOMKET BapbHPOBATbCS B 3aBUCUMOCTH OT MHIUBUAYAIBHOTO
njaHa paboThl acHMpaHTa, COIJIACOBAHHHOTO C €ro Hay4YHbIM pYKOBOJUTENIEM B LEJIX
ONTHMAJILHOIO COOTBETCTBHS PelllaeMbIM 3a]la4yaM.

1. TPEBOBAHHUSA K PE3YJIBTATAM OCBOEHUS JUCHUITJIMHBI
[Ipouecc nzyuenus AucHUIIMHBL «DH3UKa KOHJIEHCHPOBAHHOI'O COCTOSHHSI» HAIPABJICH Ha
(dbopMupoBaHHE CIEAYIOMUX KOMIIETeHINH B cooTBeTcTBHH ¢ OOIT:

3.1. Ynueepcanvnvie KomnemeHuyuu:

- CNIOCOOHOCTDL K KPUTHYECKOMY aHATH3Y H OLICHKE COBPEMEHHBIX HAYYHbIX JIOCTHIKEHHI,
reHEPUPOBAHMIO HOBBIX MIEH ITPH PEILICHHH UCCIE0BATENIbCKUX M IPAKTHYECKHX 3a71a4, B TOM
YHCJIE B MEX/IMCIUIUIMHAPHBIX obnacTax (YK-1).

3.2. Odwenpopeccuonanvrsie KOMnemMeHUUU:

- crocoOHOCTh CAMOCTOATEIILHO OCYHIECTBIIATE HAYYHO-HUCCIIEA0BATC/IBCKYIO ACATE/IBHOCTE B
COOTBETCTBYIOLIEN NIPOPECCHOHATBHON 00IACTH C UCTIOIB30BAHHEM COBPEMEHHBIX METOIOB
UCCTIEI0BaHH U MHYOPMAIIMOHHO-KOMMYHUKAIMOHHBIX TexHonoruit (OTTK-1).

3.3. IIpocheccuonanvuvie Komnemenyuu:

- CIIOCOOHOCTB ILIAHUPOBATH U OPraHU30BBIBAaTh PadOTY, HAIIPABJIEHHYIO HA pa3paboTKy
SKCIEPHMEHTAILHBIX METOIOB H3ydEeHUs] PU3HUECKUX CBOMCTB U co37anue PU3MIECKHX OCHOB
NPOMBILIJIEHHOM TEXHOJIOTHH [OJIyYEeHHs MAaTePHAJIOB ¢ onpeeneHHbIMU cBoicTBamu (TTK-1);

- CIIOCOOHOCTBIO K TEOPETHUECKOMY M IKCIICPUMEHTAIbHOMY H3YYEHHIO (PU3MYECKHX CBOMCTB
Pa3IMYHBIX KOHIACHCHPOBAHHBIX CPEJl, HCCIIEIOBAHUIO BO3ICHCTRISI PA3IMUYHBIX BUIOB H3IIYYCHHUIA,
JIPYTHX BHELIHUX BO3JEHCTBUI HA IIPHPO/TY H3MEHEHHI (PM3HIECKUX CBOIMCTB KOHIEHCHPOBAHHBIX
Bewects (11K-2);

- CIIOCOOHOCTBIO K pa3paboTKe MaTeMaTHYECKHX MOJIENel IOCTPOCeH s (PHU3MYECKHX MOIeTIel 1
IPOrHO3UPOBAHHIO W3MEHEHMS (PM3UYECKHX CBONHCTB KOHIEHCHPOBAHHBIX BELIECTB B 3aBUCHMOCTH
OT BHEIIHMX ycaoBui ux HaxoxaeHus ([1K-3);
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- COCOOHOCTBIO [1oJIy4daTh, 06pa6aTbIBaTI:, AHAJIM3UPOBATh U CHCTCMATH3HPOBAaTh HAYYHO-
TEXHHYECKYIO HH(I)OpMa]_I]/l}O Mo TéME UCCIICAOBaHH, Bb]6PIpaTb 1 000CHOBBIBATH MCETOJHUKH H

CpelcTBa pelneHus mocTapiaeHHbIX 3ana4 (ITK-4).

B pesyibrare 0CBOCHHS AMCHMILIMHBI ACIHMPAHT JOJIKEH IEMOHCTPHPOBATH M MPUMEHSTH
yriiyOJieHHbIe 3HaHUs B IPO(EeCCHOHATBHOM eI TeIbHOCTH.

3. CTPYKTYPA U COAEP KAHUE NUCIIUAIIJIMHBI
o011ast TPYA0EeMKOCTh JUCIUIUTMHEI COCTABIISET 2 3a4eTHBIC euHUIlLI (72 yaca).

4.1. Obvem oucyuUNIUHbBL U KOJIUYECBO YUCOHBIX YACO8:

Bup yueOnoii padorbi TpynoemkocTh
(B yacax)
AyJIUTOpHBIE 3aHATHS 38
Jlexumu 38
CeMuHapbI -
JlaboparopHble 3aHATHS -

Jlpyrue Bujp! yueOHoi paboTsl (3K3aMeH) -

BHG&y,[lHTOpHLIG 3aHATHA -

CamocrosresnbHas paboTa aciupaHTa 34
UTOI'O 72
Bug utoroBoro KOHTpOJIS Kanaunarckuii
9K3aMeH T10
CTIELMAIBHOCTH

4.2. Cmpykmypa oucuyuniutsl

Ne Buabr yueOHoii padoThl, BK/IWYAH caMo-
n/n Tema CTOATEJLHYI0 padoTy, H TPyA0eMKOCTH (B
yacax)
Jlek CEM JIa6 CP
1 Kpucranmmueckue " amopdubie | 6 6
TBEp/IbIE Tena. MeToib
HCCJIEJOBAHHS CTPYKTYpBI
2 JledekThl KpucTaUInYecKoi peuetku | 4 4
3 OCHOBBI 30HHOI TEOPHH KPUCTAILIOB 8 4
4 DJIEKTPOHHBIE COCTOSIHUSA B TBepAbIX | 4 4
Tenax
5 ITponeccrl mepeHoca U TEIJIOEMKOCTh | 4 4
TBEPJBIX TEJ
6 JlnamarneTusm, napaMarHeTH3M ul4 4
(eppoMarHeTus3M TBEPIBIX TEI
7 CBepXnpoBOIUMOCTE 4 4
8 OnTHyecKkne CBOHCTBA TBEPABIX TEIl 4 +
UTOI'O 38 34

4. COAEPXKAHME PA3IEJIOB (TEM) JUCLUITJIMHBI
5.1. Cooepacariue ayoumopnsix 3anamui

Tema 1 — Kpucranamieckne H amopgubie TBepabie Tejaa. MeToabl HCCAe10BaHN
CTPYKTYPBI

(nexyuu - 6 waca)

XuMHuYecKas CB3b M BAJIEHTHOCTh. THIIBI CHII CBSA3H B KOHJICHCHPOBAHHOM COCTOSIHMM: BAHH-ZIEP
BaajbCcOBA CBS3b, MOHHAsA, KOBAJIEHTHAs, MeTajuinveckas. OCHOBHEBIC CBOMCTBA KOBAJIEHTHOM
cBs3u. CTpyKTypa BELIECTB ¢ KOBAJEHTHBIMHU CBs3saMH. | HOpHIM3aLMs aTOMHBIX opOuTtaieii B
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Mojekyiax ©u Kpuctauiax. CrpykTypbl THna anMasa M rpagura. Kpucrajumueckue u
amop¢ueie TBepable Tena. Jludpaxuus peHTreHOBCKUX JIyded, 3JIEKTPOHOB M HEHWTPOHOB B
kpuctaiviax. Jludpakius peHTreHOBCKUX JIy4eld. bparroseckoe orpaxenue.
(CP - 6 yacos)
IToBepXHOCTH U IpaHHUIIBI pa3ena TBEpAbIX Tel. CTpYKTypa MOBEPXHOCTH M XHMHUYECKast CBSI3b,
PEeJIaKCHPOBABILKE U PEKOHCTPYHPOBAHHBIC TOBEPXHOCTH. DKCIIEPUMEHTAIBHBIE METO/IbI
IIPUTOTOBJICHUS IOBEPXHOCTEH U UCCIIEIOBAHUS HX aTOMApPHOH CTPYKTYPBI.

Tema 2 — lepekThl KpUCTAIHYECKOH pelIeTKH
(nexyuu - 4 vaca)
Bakancuu u MexysenbHble atoMbl. Jledekrsr @penkenst U [llortku. Touyeunsle nedexTsl, UX
obpazopanue u auddysus. Jluneiinvie nedexrsl. KpaeBble u BUHTOBBIE Auciokanuu. Poib
JMCiIoKaluit B IutacTuyeckod jgedopmanmu. JIBwkeHue aucnokauwi. IloaBukHOCTE U
pasMHOXKeHHEe Juciokauuii. BsaumopelictBue auciokanuit. Teoperuyeckas NPOYHOCTH
TBepAbIx Tell. KuHeruueckass npupoaa paspylueHusi. JlOAroBe4HOCTh M €€ 3aBUCHUMOCTH OT
HanpspkeHus W Temmeparypbl. @opmyna JKypkopa. DieMeHTapHBbIE aKThl pa3pylleHHS.
duykryauuu sHeprud. Kanrossle 3¢(exTsl B pazpylieHHH.
(CP - 4 uacos):
BHyTpeHHee TpeHue, ero MUKpoMeXaHu3Mbl. AKTHBHas Aedopmanus. [TonsyuecTs, ee cTaau,
TeMIIEPaTyPHO-CHIIOBas 3aBUCUMOCTD. Potaronnsie addexts! mpu gedopmannu.
HedopmannonHoe yIIpOUHEHHE, €TO MEXAHU3MBL. DJIEKTPO-, (DOTO- H MArHHTO-TIIACTHYECKUE
3 dexTsl. DeKTpOHHBIE NPOLIECCHI IPH AehOPMUPOBAHUH TBEP/IBIX Tell. (3 vaca)
MHUKpOTpelHHbL. 3aposKIeHHE, POCT, HAKOIIJICHHE, BO3MOXKHOCTH HX 3aleunBanis. BubI
paspyuieHus. Xpynkoe U Bsi3Koe paspylueHue. Y crajiocTHoe paspyiuerue. Kopposuonnoe
paspylieHue. PaspynieHue KOMIO3UIIMOHHBIX MaTepUalioB. PoJib OBepXHOCTEH pasiena.
ITpornozupoBanue pazpymenus. (3 yaca).

Tema 3 — OcHOBBI 30HHOI TEOPUH KPHCTALIOB

(nexkyuu - 8 yacoe)
OcHoBHbIE TPUOITIIKEHUS 30HHOH TeopuH. [ panuynsie yenosus bopua-Kapmana. Bonnosas
(GyHKUMA 3IEKTPOHA B IEPHOIMUECKOM TI0J1e KpucTaia. Teopema Bioxa. Kasuumnysibc.
ObpaTHas peleTka U ee cBoHCTBa. 30HbI Bpriunosna. DHepreTuueckue 30Hbl. CBA3b IMPUHBI
Pa3peIICHHOM 30HEI C IEPEKPBITHEM BOJHOBBIX (DYHKIIMI aTOMOB. 3aKOH JTUCTIEPCHH. DJIEMEHTHI
CHMMETPHUH KPHCTALIOB: IOBOPOTHI, OTPAXKEHHS, UHBEPCHSI, HHBEPCHOHHBIE TIOBOPOTHI,
TpaHcianuH. Onepanuu (npeobpa3oBanus) cCUMMETpHH. [IpocTpaHCTBEHHBIE M TOUEUHBIE
rpynisl (Kpuctammmdeckue Knaccbl). Knaccudukanus pemertok bpase. Kpucraumueckue
CTPYKTYpBI, OTBEYalOIHe IUIOTHLIM yIIakOBKaM I1apoB: npocras kyouueckas, OLIK, I'TIK, tuna
CsCl u NaCl.

(CP - 4 uaca)
Meton >ddexTuBHOi Macchl. VICKpUBIEHHE HEPreTHYECKMX 30H B DICKTPHYECKOM IOJIE.
JBUIKEHHE DJIEKTPOHOB M IBIPOK B MArHHTHOM I10JI€; UKJIOTPOHHBIA PE30HAHC U OMpEIe/IeHHe
3 PeKTHBHBIX MACC HOCHTETICH.

Tema 4 — D1eKTpOHHBbIE COCTOSIHUS B TBEP/IBIX TEJIaX

(nexyuu - 4 waca)

[Ipubnnxenune nouTH cBOGOIHBIX HIEKTPOHOB. BPIrTOBCKOE OTpasKeHHE IIEKTPOHOB ITPH
NBHXKEHUU 110 KpucTauty. [lonocaTslii ciekTp sHepruu. 3arnojiHeHHe SHEPreTHYECKUX 30H
snekrponamu. ITosepxnocts @epmu. [InotHoCTH cocrosiauii. [IpoBoauMocTs, s dext Xosuia,
tepmo- DJIC, poronpoBoumocTs. [lapaMarHeTusM U IHaMarHeTH3M JIEKTPOHOB
NpoBOAUMOCTH. CITHHOBLIE BOJTHBI. MardoHsl.

(CP -4 yaca)

Y pOBHH SHEPrHH, CO3aBaeMble IPHMECHBIMHE LIeHTpaMu. Boiopoionoo6Hbie npuMecHsie
LEHTPBL. PacueT sHepruu cBA3M MEJIKUX U [ITyOOKHX yPOBHEN B KpHCTAILIAX.

Tema 5 — Tenosbie KosIeOaHHS U MPOLIECCHI IIEPEHOCA B TBEPABIX TeJIaX
(nexyuu - 4 yaca)
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KoJieGanus KpUCTA/LIMYECKOH peleTku. Y paBHeHH ABHKEHHA aToMOB. [IpocTas u cioxkHas
PeLIeTKH, OHOMEPHbIE LICTIOUKH aTOMOB. AKYCTHUECKHE H ONITHYECKUE KOJICOAHHS.
KpanToBauue kosiebanuii. ®oHOHBL DieKTpoH-(oHOHHOE B3auMoeiicTere. Temosoe
paCIIHpEHHe TBEPIBIX TeJl, ero (PUIHIECKOE NPOUCXOAIEHHE. AHTAPMOHUYECKHE KOJICOaHHUS.
Kaccuueckas TEOpHs TEIIOEMKOCTH. 3aKOH PABHOMEPHOT'O PACIIPE/ICIICHHS DHEPIUH 110
crerieHsiM cBoOo b ' paHHMIIBI CIIPABEUTHBOCTH KIIACCHUYECKOH Teopuu. KBaHTOBas TeOpHs
TEIUIOEMKOCTH TBep/IbIX Tes1 1o DiHiuTeiiny u Jlebato. Temneparypa Jlebast. Pemerounas
TEIIOEMKOCTD U €€ TEMIIEpaTypHas 3aBHCHMOCTh. DJIEKTPOHHAS TEIIOEMKOCTD H €€
TeMIepaTypHas 3aBUCMMOCTE. TeIIonpoBOAHOCT PEICTOUHAS U HJIEKTPOHHAs. 3aKOH
Bujemana — @panua Ju1s 2J1IeKTPOHHOH TENJIONPOBOIHOCTH.

(CP - 4 uaca):
Mopmyia Jlpyse Juis IpOBOJUMOCTH. PaccesiHue Ha 3apsyKEHHBIX U HEHTPAIBHBIX ITPUMECSX.
PaccesiHue Ha aKYCTHYCCKHX M ONTHYECKUX (poHOHAX. OOLIME XapaKTEPUCTHKH Pa3TIHIHBIX
MEXaHM3MOB paccesiHusl. YIIpyroe H HeyIpyroe paccesHue. Bpems pejlakcaluyu UMITyibca |
BpeMs pelaKcallii YHEPrHH.

Tema 6 — luamMarHeTH3M, NapaMarHeTH3M H (peppomMarseTusm TBep/AbIX TeJl
(rexyuu - 4 waca)
HaMarHH4eHHOCTh M BOCIIPMUMYUBOCTD. JlnamarneTuky 1 napamarueTuku. Hopmaineubiii n
aHoMasbHBIH CKUH-3(exThl. Tonmuna ckuH-ci1ost. DIeKTPOHHbIN apaMarHUTHBINH PE30HAHC.
[pupona ¢peppomarnernsma. Pasopbie nepexo sl B heppoMarHuTHOE COCTOSIHHE.
deppomartuTHbie foMenbl. [Ipuunnel nx nossnenus. Jlomennsle rpanunsl (bnoxa, Heemns).
AnTH(eppoMardeTukd. MaruutHas ctpykrypa. Touka Heens.
(CP - 4 uaca):
MarHuTHOe yHopsiIo4eHHe U ero NpHpoJa; TepMOJAMHAMHUKaA ()eppOMarHeTHKOB; CIIHH-
opOuTaNbHOE B3aMMO/ICHCTBUEC U MAarHUTHAs aHU30TPOIHUS; KPUBbIE HAMAarHUYMBaHUS;
(eppOMarHUTHBIE JIOMEHHBIE CTEHKH U X CTPOECHHUE, JOMEHHBIE CTPYKTYPbl; MArHUTOCTPHKIIUS;
MarHMTHBIH PE30HAHC U CIIMHOBBIE BOJIHBIL. (2 yaca)
[TapameTp nopsiika aHTU(EPPOMArHETUKOB; MarHUTHASI aHU30TPONHSL;, (ha30BbIE MEPEXOIBI;
aHTH(eppOMarHUTHBIE IOMEHBI U JOMEHHbIE CTEHKU; aHTH()EePPOMAarHUTHLIH pe30HaHC U
CIIMHOBBIE BOJIHBI; MArHUTOZIEKTPUYECKHH U NTbe30MarHUTHBIH 2 QeKTs! B
aHTH(eppomarHeTukax. (2 yaca)

Tema 7 — CBepxnpoBoJUMOCTh

(nexyuu - 4 waca)

CaepxnpoBoauMocts. D¢ dekTsl Meiicuepa u Jlxxozedceona. Kynepopckoe criapupanue. Jlimina

KOTepeHTHOCTH. DHepreTuueckas 1esb. CeepxnpoBojaHuks I-ro u Il-ro poxa.

CBepxnpoBOHHKH M HX MarHUTHbBIE cBOIcTBA. Buxpu AGpukocosa. BeicokoTeMmepaTypHbie

CBEPXIPOBOJIHUKH.

(CP - 4 uaca):

OcHOBHBIE 3KCIIEPUMEHTATbHBIE (DPaKThI - XaPaKTePUCTHKH CBEPXITPOBOIMMOCTH. KpHTHueckas
TeMIeparypa. Paspyinenue cBepXipoBOAMMOCTH MATHUTHEIM NoJieM. TeopHst CBEpXIIPOBOJHMOCTH
['mn30ypra-Jlangay. Mukpockonuueckasi teopust ceepxnposogumocti (BKII). Cesss BKIII ¢
Teopueit ['un30ypra-Jlangay. Cnabas cBepXIpoBOAUMOCTb. [IpUMeHeH s CBEPXIIPOBOIHUKOB.

Tema 8 — OnTuyeckHe BJIEHHS B TBEPAbIX TeJax

(nexyuu - 4 yaca) ,f:;/

KoMmmuiekcHas auanekTpudeckas MPOHUIIAEMOCTh M ONTHYecKHe mocTosHuble. KoadduumenTts
NOTJIOIEHHS U oTpakeHHs. llornomenue ceera B monynpoBoAHUKAX (TIOTIIOMIEHHE CBOOOIHBIMH
HOCHTEJIIMH, PEIIETKOM, MEX30HHOE M NpHUMecHoe mnornomieHue). CBoOO/HbIE H CBS3aHHbBIE
SKCUTOHBL. JKCHTOHHOE IOTJIONIeHHe M u3nydenue. Maruuroontuueckne >Qpdextsr Doxta M
Keppa. Maruuroontudeckuit a¢ppext Dapases.

(CP - 4 4aca)

Kpaii coOCTBEHHOT0 MOTJIOIEHUS B CITy4ae MPAMBIX U HEMPAMBIX, PA3pEIIEHHBIX 1

3aMPEIICHHBIX MIEPEXOI0B. DKCHTOH-(DOHOHHOE B3aUMOJIEHCTBHE B OIITHYECKUX CIIEKTPaxX
I1OJIYNPOBOAHUKOB H LIEIOYHO-TATOH/IHBIX KPUCTALIOB. ABTOJIOKAIU3AIUA DKCHTOHOB,
CoOcTBennas u3jydareabHas peKOMOUHALINS U PeKOMOHHAIMS C Y4acTHEM HIpUMeEceii 1
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nedextoB. CrieKTpsl BO30YKIAEeHH JIIOMHHECLCHIMH.

5.2. CamocmoamenbHaA padooma acRupanma
CamocTosTenbHas paboTa acmupaHTa BKJIHOYAET [MOBTOPEHHE JIEKIMOHHOIO Marepuaia o
TeMaM, YTEHHE PEKOMEHJIOBAHHOW IMTepaTyphl M Hay4YHOM IICPHOIMKH, a TaKKe H3ydeHHe

METOJIMYECKMX PeKOMeHaIuii K paboTe B 1adDOpaToOpHH.

6. OHEHOYHBIE CPEJACTBA JJI5s1 TEKYLIEI'O KOHTPOJIA U IIPOMEXYTOYHOM
ATTECTALIUH

Ilens KoOHTpoNss - TonydeHne uHbOpPMALMU O pe3ynbTataXx OOy4YeHHS M CTCNEHH HX

COOTBETCTBHS Pe3yJibTaTaM 00yU4eHHs.

6.1. Texkyuquit Konmponb

Texyuii KOHTPOIb IPOBOAUTCA eKeHenenbHO. Kputepun (QopMUpOBaHHS OLECHKH —

IMOCemacMOCThb SHHﬂTHﬁ, AKTHBHOCTB CTYICHTOB Ha JICKIHAX, YPOBCHB IIOJATOTOBKH.

Tekymas camocTosiTe/lbHas padoTa aclUpaHTa HanpaBlieHa Ha YIIyOJeHHME U 3aKpelieHHe

3HAHWH, U Pa3BUTHE IPAKTHYECKHX YMeHHﬁ.

6.2. llpomesicymounaa ammecmauus

ITpoMesxyTo4Has arrectalys NPoBOUTCA B (popMe dK3aMeHa.

ol

—

f—

.

o

IK3AMEHAIIMOHHBIE BUJIEThbI

BUJIET Ne 1 (01.04.07)
Bakancuu u mexy3senbhble arombl. Jledextsl @penkens u [lorTku.
Teopema bnoxa. Keazuumnynsc. 3oub1 bpuiniosna

BUWIET Ne 2 (01.04.07)
KBaHToBas Teopus TEINIOEMKOCTH TBEP/BIX TeJl 1o DiHIuTelny u Jlebaro. Temneparypa [ebas.
CnuHoBble BOJIHBI. MarHoHbl.

BUWIET Ne 3 (01.04.07)
Toueunsie nedextsl, UX oOpasoBanue U qupdy3us
Cas3b LIMPHHBI Pa3pELIEHHOH 30HBI € NIEPEKPBITHEM BOJTHOBBIX (DYHKIIMH aTOMOB. 3aKOH
JIUCTIEPCHH.

BUJIET Ne 4 (01.04.07)
Jludpaxumsa peHTreHOBCKHUX JIydeH, SIeKTPOHOB H HEHTPOHOB B KPHCTAJLIAX.
[Toryiomenue ceeTa B NOJIyNpOBOJHHKAX (TOTJIOIIEHHE CBOOOIHBIMH HOCHTEIISIMH, PELIETKOI).

BUJIET Ne 5 (01.04.07)
Jluneiinpie nedexTrl. KpaeBble # BUHTOBBIE AMCIOKALMH. POIb JUCTOKALUIT B IIACTHYECKOH
nedopmaruu.
Tennosoe pacimupenne TBEpIBIX Tell, €ro (HH3HIECKOE IPOUCXOKICHHE. AHIAPMOHUYECKUE
KoJsieDaHus

BUIET Ne 6 (01.04.07)
Pemerounas TEMI0eMKOCTh U €€ TeMIlepaTypHast 3aBHCHMOCTb.
HopManbHbii 1 anoManibHbIH cKHH-3(dexTrr. Tommuna cKkuH-cIIos!.

BUJIET Ne 7 (01.04.07)
Tuner cuit cBA3M B KOHIEHCHPOBAHHOM COCTOSIHHM: BaH-/Iep-BaalbCOBA CBA3b, HOHHAS,
KOBQJIEHTHAsI, METAJUTHYECKas!.
Hamarau4eHHOCTh U BOCIPUMYMBOCTE. J[HAMArHETHKH M TapaMarHEeTHKH.

BUJIET Ne 8 (01.04.07)
DNEKTPOHHAS TEIUIOEMKOCTb M €€ TeMIIepaTypHas 3aBUCHMOCTb.
MerTasiel, AUIIEKTPUKH, TOITYIIPOBOIHHKH.

BHJIET Ne 9 (01.04.07)
DnemenTtapHas sueiika. fueiika Burnepa-3eiitia. Pemerka Bpase.
IIpoBonumocts, sddext Xosmia, tepmoIIC, GoTONMpPOBOAUMOCTS.
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BUJIET Ne 10 (01.04.07)
["'uOpu/m3anus aTOMHBIX opOuTaleil B MoneKynax 1 Kpuctawuiax. CTpyKTyphl THIIA alIMasa !
rpadura.
DNIEeKTPOHHBIH NapaMarHUTHBIA pe30HaHC.
BUIET Ne 11 (01.04.07)
Konebanus KpUCTAUIMISCKON peleTKH. Y paBHEeHHs JBUKEHHs aToMOB. [Ipocrast u cnoxHast
OJIHOMEPHBIE IIETIOYKH aTOMOB.
Maruutoontudyeckui apdext Papases.
BUJIET Ne 12 (01.04.07)
DJIEMEHTBI CHMMETPHH KPUCTA/UIOB: IIOBOPOTHI, OTPAKEHHUs, MHBEPCHA, HHBEPCHOHHBIC
IIOBOPOTHI, TpaHcsiiuu. Onepanuu (Ipeodpa3oBaHus) CHMMETPHH.
3anoHeHHE YHEPreTHYECKHX 30H deKTpoHaMu. [Toepxnocts @epmu. [IMIOTHOCTH COCTOSHHIA.
BUJIET Ne 13 (01.04.07)
TemonpoBoAHOCTh PEIIETOYHAS | SNIEKTPOHHAas1. 3akoH Bujemana — @panna s
3NIEKTPOHHON TETIONPOBOJAHOCTH.
IIpupoaa peppomarneruzma. Pa3oBble nepexoasl B peppoMarHUTHOE COCTOSHHE.
BUJIET Ne 14 (01.04.07)
Axycrudeckue U onrtudeckue koebanus. Ksantopanue xonebanui.
®deppoMarHuTHbIe 0MeHbI. [IpuunHb! UX nosBieHud. JlomeHHble rpanuib (biaoxa, Heeis).

BUJIET Ne 15 (01.04.07)
@®oHOHBI. DJIeKTPOH-(POHOHHHOE B3aUMO/ICHCTBHE.
SlnepHbli MarHUTHBIA PE30HAHC.
BUJIET Ne 16 (01.04.07)
XuMuyecKas CBA3b H BaJIeHTHOCTh. OCHOBHBIE CBOICTBAa KOBaJIeHTHOH cBsi3u. CTpyKTypa
BEIIECTB C KOBAJIEHTHBIMH CBS35IMHU.
[Tpubnuxenue nouTH cBOOOJHBIX 3NIEKTPOHOB. BparroBckue oTpakeHUs dEKTPOHOB.
BUJIET Ne 17 (01.04.07)
Kraccuueckas Teopus TEIUIOEMKOCTH. 3aKOH PaBHOMEPHOI'O paclipe/Ie/IeHUs SHEPIHH 110
CTeneHsM cB0oOOIbL. I paHUIIBI CIIpaBEITTMBOCTH KJIACCHYECKOM TEOPHH.
[Tornomenue cBeTa B MOIYIPOBOJHUKAX (MEK30HHOE M IPHMECHOE MOTJIOIIEHHE).
BUWJIET Ne 18 (01.04.07)
OOparnas penierka u ee coiictBa. 3oHa bpuiutosna.
BricoxoTemneparypHble CBEpXIIPOBOJHHKH.
BUWIET Ne 19 (01.04.07)
Kommnekcnas quanekTpuyeckas IPOHHIAEMOCTb U ONTHYECKHE MoCTosHHbBIE. Koadduunents
[IOTJIOLEHHUS] U OTPAsKEHHSL.
CeepxnpoBoanuku I-ro u Il-ro poaa.
BHUJIET Ne 20 (01.04.07)
bporroeekoe oTpaxkeHHe 2J1€KTPOHOB HPH JABHKEHHH 10 Kpuctauty. [lonocarsiii cniekrp
SHEPruu.
Marnuroonruueckue s¢dexrsr @oxta u Keppa.
BUJIET Ne 21 (01.04.07)
Jludpaxuus peHTreHOBCKUX Tyueil. bparroBeckoe oTpakenue.
OcHoBHbIE TPUOIMKEHUS 30HHOM Teopuu. ['paHuuHble yciioBus bopua-Kapmana
BUJIET Ne 22 (01.04.07)
Kpucrannndeckue u amopHbie TBep/bie TeJa.
CBepXMpOBOAHUKH M UX MAarHUTHBIE CBOMCcTBA. Buxpu AGpHKOCcOBa.
BUJIET Ne 23 (01.04.07)
Kpucraniu4yeckne CTpyKTypbl, OTBEHAIOIINE INIOTHBIM YIIAKOBKAM IIAPOB: IIPOCTast
kyouueckast, OLIK, I'LIK, T'TIL], Tuna CsCl u NaCl.
CaepxnpoBoanmocTtsb. Dddextsr Melicnepa u Jxozedcona.
BUJIET Ne 24 (01.04.07)
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1. TIpocTpaHCTBEHHBIE H TOYEYHbIE TPYNIEI (KpUCTALTHUECKHE Kiacehl). Knaccudukaimus
peuieTok bpage.
2. Antudeppomarneruku. MaruuTHas ctpykTypa. Touka Heejs. BocnpHHMYHBOCTD.
BUJIET Ne 25 (01.04.07)
1. TlapamarHeTusM H JHaMarHeTH3M 3JIEKTPOHOB IIPOBOAUMOCTH.
Kyneposckoe criapuBanue. J[inHa KOTEPEHTHOCTH. DHEPreTHUECKAs IIEITh.

7. OBPA30OBATEJIBHBIE TEXHOJIOI'HHA

B npoiecce 00y4YeHHs IPUMEHSIIOTCS ClleAyIole 00pa3oBaTelbHbIE TEXHOIOTHH:

1. CompoBoskaeHHE JIEKIHH TOKa30M BU3yallbHOIO MaTepHala;

2. Ucnosip30BaHie KOMIIBIOTEPHBIX MO/JIeIeH (PU3NYECKHX IPOLIECCOB B IIOIYIIPOBOIHHKAX;
3. Bemonnenue nadopaTopHbIX paboT ¢ HCNOIB30BAHHEM COBPEMEHHOTIO HAYYHOI'O
o0opy10BaHuUs.

8. YYUEBHO-METOIUYECKOE H HHO®POPMAIIMOHHOE OBECIIEYEHHE
JUCLUATLIMHBI
VueOHble, y4eOHO-METOIMYECKHEe M  HMHble OHOMMOTEYHO-HH(DOPMALMOHHBIE  PECYPCHI
obecreunBalOT yueOHBIH IMPOIECC M TapaHTHPYIOT BO3MOXKHOCTh KAueCTBEHHOI'O OCBOCHMS
aciupanToM oOpaszoBatenbHON mporpammbl. @TU um. A.d.Hodde pacnonaraer oOmMpHOH
OMOIHOTEKOMH, BKITIOYArOIIEH 00LIEeHAYYHYIO H CIIEIHATBHYIO THTEPATYDY.

9. JUTEPATYPA
OcHosHnaa iumepamypa:

1. Kurrens Y. Beenenue B pu3uky TBepIOro Tena. YuedHoe pykoBoAcTBO, 2-¢ u3a./ U. Kurrens. —
2006. M. OO0 «MenunaCrap» U NpeAIIECTBYIOIIHE U3TaHHS.

2. ®eiinman P.@. OelinMaHOBCKHE JIEKIHH 110 (u3KKe. Boin.7. ®u3nka CIoImHEIX Tell. 3-¢ u3/L./
P. ®. ®eitnman 2008. M. u3zn. «YPCC» u npeamecTByromue u3jaHusl.

3. Casennes M.B. Kypc obmieit pusuxu. KBantoas ontuka. AtoMHas (puzuka. @usuka TBepIoro
tena. Kn.5/ U. B. Capenbes. — 2007. M. u3n. «ACT» u npeainecTByronne U3/ [aHHsl.

4. Boponos B.K. CopeMenHas ¢pu3uka: KonjgeHcupoBanHoe coctosuue: Yuebnoe nocooue/ B. K.
Boponos. - 2008. M. n3a. JIKH.

5. [IImunar B.B. Beenenue B pusuky cBepxnposoHukos. M., Hayka, 2000
6. [Turep KO, Manysne Kapnona. OcHOBBI GU3UKH [TOJIYIPOBOAHUKOB. M. @u3Mar- JuT,
2002
7. OTeyecTBEHHBIE Ky PHAJIBI:
®uszuka Trepmaoro Tena (bymarknas Bepcus)
Pusuka 1 Texnuka IlomynpoBonHukoB (OymMakHas Bepcus)
8. MHOCTpaHHbIE )KYpHAJIBI:
Nature (OymaxcHast Bepcusi)
Phys. Rev. B (Oymaxnas Bepcust)
Physics E: Solid State (Oymaknas Bepcusi)

Honoanumensnaa numepamypa
i Keiicu X., Ilannm M. «Jlazepsl Ha rerepoctpyktypax», 2 Toma. M.: Mup, 1981
2 P.Cyur «llomynpoBosauku». M.:Mup, 1982
3 Xepman M. «ITomynpoBogHUKOBBIE cBepXpenieTkny. M.: Mup, 1989
4 Bopobbes JLE. «PoTO3MEKTPUYECKHE SBJICHUS B TIOJIYIPOBOJHUKAX W Pa3MEpPHO-
KBaHTOBBIX CTpyKTypax». CII6: Hayka, 2001
s Bunraiikun b.E. «®u3uka tBepioro tena». M.: MI'TY, 2008

10. IIporpammuoe oGecnevenne
1; Hosbie nosnynposogHukoBble MaTepHasl. HaHOCTPYKTYpBl. XapakTepHCTHKH H
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cpoiicTBa. ba3za JaHHBIX pa3padoTaHa W NOUIEPXKUBACTCS CEKTOPOM TEOPETHYCCKUX

OCHOB MHKPO3JIEKTPOHHMKH: http://www.matprop.ru/

2. VriiepoJHble HAHOCTPYKTYPBI. Uudopmannonno-oubnuorpaduyeckas 6asa
JIAHHBIX, [OUIepKABaeMas Tabopatopuei pU3UKH KIACTePHBIX CTPYKTYP:
http://www Joffe.ru/db-vul/

11.AnTepHET-pECyPCHI
OTteuecTBEHHBIE JKYPHAIIBI:

1

2.

b

®duzuKa TBEpAOro Teja

3JIEKTPOHHAs BEpCHst; DOCTyI ¢ 1992 nmo Texyumit rox

du3uKa ¥ TEXHUKA 0Ty POBOHHKOB

3JIeKTPOHHAs BepcHs; ocTyn ¢ 1992 mo Tekynmit roa

XKOT®; anexrpornas Bepeust; 1octyn ¢ 2001 1o Tekymui roa

[Tucema B XKD T® anextponHas Bepcust; 1octyn ¢ 2008 1o TeKYIIHiA 1oy
Venexu (pU3MUECKUX HAyK 3JIEKTPOHHAS BEPCHs; IOCTYI ¢ 1988 10 TeKyLui roj

HMHocTpaHHBbIE KYPHAIBI:

1.

Physical Review B (American Physical Society) anexTporsas Bepcus; goctyn ¢ 1970 o

TEKYLUHH IO/,

2,

3.
4,
5

10.

11.

1.2

13.

14.

15,

16.

17,

18.

19

20.

Physical Review Letters (American Physical Society) a/iekrpoHHast BepCHst; JOCTYII €
1958 no TekyIui roj;

Applied Physics A: Materials Science & Processing (Springer) noanucka ¢ 2013 roza
Central European Journal of Physics goctyn ¢ 2003 no Texyuiui roj

The European Physical Journal B Condensed Matter and Complex Systems
(Springer) noanucka ¢ 2013 roaa

International Journal of Modern Physics B (World Scientific Publishing Company)
3JIeKTpOHHas Bepcust; focTtyn ¢ 2003 mo TeKyLUui roa

Journal of Physics and Chemistry of Solids (Elsevier (Science Direct) asiekTpoHHas
Bepcus; goctyn ¢ 1958 no 2009

Journal of Physics : Condensed Matter (UK Institute of Physics ) anekTponHas Bep-
cust; goctyn ¢ 1989 no Tekyuui rog,

Journal of Non-crystalline Solids (Elsevier (Science Direct) asiekTpoHHasi Bepcus;
noctyt ¢ 2003 no TeKyuun roj

Journal of Magnetism and Magnetic Materials (Elsevier (Science Direct) anekTpoH-
Has Bepcus; aoctyn ¢ 2003 o Tekyuui roj

Nanotechnology (UK Institute of Physics) anektponHas Bepcusi; goctyn ¢ 1990 no
TeKYIMH roJ

Nature (Nature Publishing Group) anekTpoHHas Bepcus; goctyn ¢ 1997 no
TEeKYLUH roj

Nature Materials (Nature Publishing Group) asiektpoHHast Bepcus; goctyr ¢ 2002
no TekyiHi ronNew Journal of Physics” (UK Institute of Physics) anekTponnada
BepcUs; 4oCTyn ¢ 1999 no Tekywun roj

Philosophical Magazine (Taylor & Francis Group) s;sieKTpoHHasi BepcHsi; JOCTYII C
1798 no TeKylHH roj

Philosophical Magazine Letters (Taylor & Francis Group) ) aieKTpoHHasi BepCHs;
poctyn ¢ 1987 no Tekyuiuii roj

Physica B (Condensed Matter) (Elsevier (Science Direct) asieKTpoHHasi Bepcus;
Aoctyn ¢ 1999 no Tekyuuii rog

Physica C (Superconductivity) Elsevier (Science Direct) a/ieKTpoHHasi BepcHsi;
poctyn ¢ 1999 no tekymui rog

Physica E (Nanostructures) Elsevier (Science Direct) asiekTpoHHasi BepcHsi; JOCTYII
¢ 2003 no Tekywui rox

Physica Status Solidi A (Wiley) anekTpoHHas Bepcus; goctyn ¢ 1996 no Tekyiui
roj
Physica Status Solidi B (Wiley) anekTponHas Bepcust; goctyn ¢ 1996 no Tekyuui
rof
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21. Physica Status Solidi C (Wiley) aniekTponHas Bepcus; goctyn ¢ 2003 o Tekyuimii
roz
22. Physica Status Solidi RRL (Wiley) anextponuas Bepcus; goctyn ¢ 2007 no
TeKyLHH Iroj
23. Solid State Communications (Elsevier (Science Direct) asiekTpoHHasi Bepcusi; J0CTYII
c1972 no 2010

11. MaTepuaabHO-TeXHHYECKO0€ 00ecneYeHHe HCIHILIHHbI

DenepanpbHoe TOCyJapcTBEHHOE OIODKETHOE  yupekaeHue Hayku OH3HKO-TeXHHUYECKHI
uHeturyr um. A, @©. Hodpde PAH pacnonaraer MarepualbHO-TEXHHYSCKOH 0a3oif,
COOTBETCTBYIOIIEH CAaHHTAPHO- TEXHHYECKUM HOpMaMm M o0ecnedyHBaioliell MpOBEJeHHE BCEX
BHJ/IOB TEOPETHYECKOH U NMPAKTUYECKOHN [TOITOTOBKH, PEAYCMOTPEHHOH y4eOHBIM ILIAHOM.

Haumenosanue 060pydosarusn 011 npogeodeHus 3auamuil o OUCUUNTIUHE:

1. JlextonHas ay tuTopus

2 MynbTume 1HIHBIN TpoeKTOp

3l [lepconanbHBIH KOMIBIOTEP

4. JlabopaTopus ONTUKH MOIYIIPOBOAHUKOB U JTa00PaTOPHUs CIIEKTPOCKOIIMM TBEPJIOTO Tela,

pacnoJjiararoiie  SKCIEPUMEHTAbHBIMH  KOMIUIEKCAMH  JUIS  HCCEJ0BAHMS  ONTHYECKHX
CINIEKTPOB H3JIy4CHHS], NOTJIOINCHHs, PACCESHHA M OTPAKCHUS TBEPJBIMH TElaMH B HIHPOKOM
CHIEKTpabHOM HHTepBaie oT ommxkueit K- obimactu 1o 6mmkHelt Y® o6iacty cnekTpa.

5. JlabopaTopusi ONTHKHM IOBEPXHOCTH, HMEIOIAs O0OpYJIOBaHHME I HCCIEOBAHUS
MOBEPXHOCTH METOJAaMHU CKAHUPYIOUIEH TYHHEJIBHOH M aTOMHO-CHJIOBOH MHKPOCKOIMH, B TOM
YHCJI€ U B BHICOKOM BaKyyMe.

6. Jlaboparopust MUKpOBOJIHOBOH CIEKTPOCKOIMH KPUCTAIIIOB € 000PY10BAHHEM

11 uceneioBanust criekTpos JIIP, 1BOHHOrO0 2/1eKTPOHHO-SIEPHOTO Pe30HaH A, a
TaKKE ONTHYECKOI0 JETEKTHPOBAHUS MArHUTHOTO PE30HAHCA.

7. Jlaboparopuu (pu3nKkK NPOPUIHPOBAHHEIX KPUCTALIOB, (PM3UKH MPOUHOCTH H [IMHAMAKH
MaTepHaIoB pacroaraoT 000py10BaHHEM Il KOHTPOJLST (PU3HIECKUX TIPOLECCOB  TIPH
AepOpMUPOBAHUH M PA3PYIICHHH TBEPBIX Tell B CTATHYECKUX H MHAMUYECKUX YCIOBHSX
HarpysKu.

IIporpamma paspaborana Bea.H.c., 1.¢p.-M.H. A.H. Pe3uunkum




