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Bonpocs! 11 MOATOTOBKH K KAHAHJATCKOMY JK3aMEHY
YACTD I

1. CnJibl cBSI3M B TBEPABIX TeJax

1.1 DnexkTpoHHas CTPYKTypa aTOMOB.

1.2 Xwumuueckas CBSI3b M BAJICHTHOCTh. ['MOpuaM3anmusi aTOMHBIX OpOUTaled B
MOJIEKYJIaX U KpUCTaJlIax.

1.3 Tunel cun cBA3M B KOHJAEHCHUPOBAaHHOM COCTOSIHUM: BaH-JEp-BaajbCcoBa CBS3b,
WOHHAs CBsI3b, KOBAJICHTHAS CBSI3b, METAIUIMYECKAs CBS3b.

2. ®a3oBbIe MEPExXoabl
2.1 Knaccuduxanus ¢azoBbix nepexoqoB. CTpyKTypHbIE ()a30BbIE EPEXOIbI
2.2 ®enomeHosiornyeckas teopus hpa3zoBbix nepexoaos Jlannay. [lapamerp nopsiaka.

3. CumMeTpHUs TBEPABIX TeJl

3.1 Kpucramipl: TpaHCASUMOHHAs HWHBApUAHTHOCTh; ©Oa3uc U KpUCTAIIMYECKas
CTPYKTYpa; dJIEMEHTapHas siueiika; suelika Burnepa — 3eitua.

3.2 OO6o3HaueHHs Y3JIOB, HAMPABIECHUH U IJIOCKOCTEH B KpucTasuie. TUIIBI POCKITUH.

3.3 DneMeHTbl CHMMETPHM TOYEYHBIX TPYII KPUCTAJUIOB: IIOCKOCTH CUMMETPHH,
LIEHTP CUMMETPHUH, TIOBOPOTHBIE OCU, HHBEPCUOHHO-TIOBOPOTHBIE OCH.

3.4 Coueranue TOYEUHBIX 3JIEMEHTOB CHUMMETPUU KPHUCTAUIOB, TOUYEYHBIE TPYIIIIbI
CUMMETPHUH.

3.5 Kpucrannmmueckoe mpoctpaHcTBo. IlpaBuna BblOOpa 3IEMEHTAPHOM SUYEHKH.
Pemerka bpass.

3.6 DJeMEeHTbl CUMMETPUU MPOCTPAHCTBEHHBIX pemeToK. [IpocTpaHCTBEHHBIE TPYIIIIBI
CUMMETPHUH KPUCTAILIIOB.

3.7 Oo0bpatHas peleTka, ee cBoiicTBa. 3oHa bpuimtosna.

4. ledekThl B TBEPABIX TEJAX

4.1 Toueunsle nedektsl, ux oOpa3zoBaHue u auddy3us. Bakancum u MexysenbHbIE
atoMmsl. [ledextsr @penkens u [loTTku.

4.2 Jlunetinbie nedexthl. KpaeBble W BUHTOBBIC IUCIOKAIMHA. PoJib Jauciokamuii B
MJIaCTUYECKOH AedopmaIuu.

5. Indpakuus B KpucTaiax

5.1 udpaxuus peHTT€HOBCKUX JIy4eid, HEUTPOHOB U 3JIEKTPOHOB B KpUCTAJLIE.

5.2 Vopyroe u HEYNpyroe paccessHue, X 0COOEHHOCTH.

5.3 bporroBckue oTpakeHUs. ATOMHBIM M CTPYKTYpHBIH ¢aktopsl. dudpakius B
aMOp(HBIX BEIECTBAX.

6. KoseGanus pemerkn

6.1 VYpaBHEeHHMS NIBW)XEHHS aTOMOB: MPOCTas OJHOMEpPHAas LENOYKa aTOMOB. 3aKOH
mucnepcud. @a3oBasi U TPYyNIoOBas CKOPOCTH.

6.2 VYpaBHeHUS JBUKEHUS aTOMOB: CIIOKHas OJIHOMEpHas IeroYyka aTOMOB. 3aKOH
mucnepcun. @a3oBasi U TpyNIoBas CKOPOCTH.

6.3 Konebanus kpuctaumyeckoi pemeTku. KBantoBanue xonebanuit. ®OHOHBI.

YACTB II
7. TenyioBbIe CBOMCTBA TBEPALIX TeJl



7.1

7.2

7.3

7.4

7.5

7.6
7.7

Krnaccuueckass Teopusi TEIUIOEMKOCTH. ['paHUIBI CIIPaBEUIMBOCTU KIIACCUYECKOM
TEOPHUHU.

KBaHTOBas Teopust TEIIIOEMKOCTH 110 DUHINTENHY. [IpenenbHble ciiydan BBICOKUX U
HU3KHUX TeMIeparyp. XapakTepucTuieckas TeMneparypa DUHIITEHHA.

KBanroBas Teopus TemioeMmkoctd mno Jlebaro. IlpenenbHble cilydan BBICOKUX U
HU3KHUX TeMmeparyp. Temmneparypa Jlebas.

Pemerouynas M 2JIEKTpOHHAas  TEIUIOEMKOCTh  METAJUIOB.  TeMiepaTypHas
3aBHCHUMOCTB NIEKTPOHHOU TEMJIOEMKOCTH.

TeruioBoe pacuMpenue TBepAbIX Tel. Ero pusnueckoe nporucxoxaeHue.
Pemerounas TemonpoBogHOCT TBEPABIX TEIL.

TermonpoBOAHOCTE  METAJUIOB. BKilag 3JIEKTPOHOB  NIPOBOAMMOCTH.  3aKOH
Bunemana — ®panuna. Yucno JlopeHna B paMkax KIacCHYECKOIO M KBAHTOBO-
MEXAHUYECKOIO MOAXOI0BIO

8. DJleKTpOHHBIE CBOIICTBA TBEPABIX TeJ

8.1

8.2
8.3
8.4
8.5
8.6

8.7

DJIeKTPOHHBbIE CBOMCTBA TBEPIBIX T€N (OCHOBHBIE 3KCIEPHUMEHTAJbHBIE (AKTHI):
npoBoauMocTh; 3ddekr Xomra; TepmoDJC; onTHUecKoe — IMOTJIOIICHHE,
(GhOTOMPOBOIUMOCT.

OHepreruyeckue 30Hbl. OCHOBHBIE MPUOIMKEHUS 30HHOU TEOPUU.

3akon pucnepcun. TeH3op 00paTHbIX 3 (HEKTUBHBIX MacC.

I'pannunbie ycnoBus bopra — Kapmana. Teopema broxa. bioxoBckue ¢GpyHKIHH.
KBazuumnyisc. 30HbI bprinmtossa.

BbparroBckoe oTpake€HHE JIEKTPOHOB NP ABMXKEHUU MO Kpuctayuty. [lomocaTeri
CIIEKTp SHEPIHUH.

Craructuka HocutTened 3apspa. IDIOTHOCTE  DHEPreTUYECKHX  COCTOSTHUM.
[ToBepxHocts depmu.

Knaccuduxanusa ausnextpukoB. OCHOBHBIE MPOLECCHI, MPOTEKAIOIIUE B TBEPABIX
Tenax IoJA  JCHCTBUEM  DJJIEKTpUYECKOro moss. TemnoBas, MOHHAas W
OpHUEHTAIIMOHHAS TOJIAPU3ALUN.

9. MarHuTHBIE CBOMCTBA TBEPABIX TeJl

9.1

9.2

9.3

9.4

9.5
9.6

HamarHnyeHHOCTP W BOCHPUMMYMBOCTb. JlMamMarHeTWKH, NapaMarHeTUKH U
deppomarneruku. 3akonel Kiopm u Kropu — Beiicca. Ilapamarnetusm u
JMaMarHeTU3M 3JIEKTPOHOB IIPOBOAUMOCTH.

[Ipupona dbeppomarnetnzma. Pa3oBbiii Mepexoa B (PeppoOMarHUTHOE COCTOSHHUE.
Ponr oOmennoro B3aumopeiictBus. Touka Kropu ©  BOCHIPUUMYUBOCTH
dbeppomarueruka.

deppoMarHuTHbIE TOMEHBbI. [[pU4nHBI MOSABIEHUS AOMEHOB. /[OMEHHBIE I'paHUIIBI
(bnoxa, Heens).

AnTtndeppoMaraeTuku. MarautHas crpykrypa. Touka Heens. BocnpuumuuBocThb
aHTU(EPPOMArHETUKOB. deppUMarHeTHKHY. MarnuTHas CTPYKTypa
beppruMarHeTHKOB.

CrrHOBBIE BOJIHBI, MArHOHBI.

JIB>)K€HHE MarHUTHOTO MOMEHTAa B IIOCTOSIHHOM Y ITIEPEMEHHOM MAarHUTHBIX IOJISX.
DJIEKTPOHHBIN NTapaMarHUTHBIN pe30HAHC. S| 1epHbIi MATHUTHBINA PE30HAHC.

10. OnTn4yeckne cBOMCTBA TBEPABIX TeJl



10.1 KomrmuiekcHasi TUAJIEKTpUYECKass TMPOHUIIAEMOCTh M ONTHYECKHE TTOCTOSHHBIC.
Koadummentsr nmornomenns u orpaxkenus. Coornomenus: Kpamepca—Kponura.

10.2 IlornomeHus cBeta B NOJYHNPOBOAHHKAX (MEXK30HHOE, MPUMECHOE MOTJIOIIEHUE,
TIOTJIONICHUE CBOOOMHBIMH HOCHUTEISIMH, pemeTkoi). OmnpenencHue OCHOBHBIX
XapaKTEPUCTHUK TOJTYITPOBOJIHUKA U3 ONTUYCCKUX UCCIICIOBAHUH.

10.3 Dnexrpoontuueckue 3¢ dextsl (3ddextsl [Tokkensca u Keppa).

10.4 Marautoontuueckue 3pdextol (3dhdexrr Dapanes, Korrona — Mytona (Poxra) u

Keppa).
11. CBepxXnpoBOaAUMOCTH

11.1 CsepxnpoBogumocts. Kputuueckas temneparypa. Hwuskoremneparypuele u
BBICOKOTEMIIEpATypHbIE CBEPXIPOBOAHMKU. KpUTHUECKOE MArHUTHOE TMOJE U
KPUTUUYECKUI 3nekTpudyeckuil Tok. OCOOEHHOCTH Iepexofa B CBEPXIPOBOJSAIIEE
COCTOSIHHE.

11.2 Ddpdexkr Meiichepa. MaruutHele CBONCTBa CBEPXIPOBOJHUKOB. [ yOmHa
NPOHUKHOBEHHUS MAarHUTHOrO Tojsi B oOpasen. CBEpXIpOBOJHUKU TIEPBOIO M
BTOpOro poja. Buxpu AGpukocosa.

11.3 Tlonsitue cnaboit cBsa3u. CralMOHAapHBIM M HeCTaUMOHApHBIA 3P EKTHI
Jxo3edcona.

11.4 KynepoBckoe criapuBaHue. J[JinHa KOT€peHTHOCTH. DHEPreTHIeCcKas 1eb.

OcHoBHas JIuTEpaTypa

Kurrens Y. Beenenue B ¢pusuky tBepaoro tena. M.: Hayka, 1978.

Amkpodt H., Mepmun H. ®usuka tBepaoro tena. T. I, II. M.: Mup, 1979.

Vapt Y., Tomcon P. ®uszuka tBepaoro tena. M.: Mup, 1969.

3aiiman JDx. [TpuHnune! reopun tBepaoro tena. M.: Mup, 1974.

[Tackonbekas M.II. Kpucrtamnorpadus. M: Beictias mikona, 1984.

Cuporus 10.1., [lackonsckas M.I1. OchnoBsl kpuctasopuszuku. M.: Hayka. 1979. 680 c.

[TaBnoB I1.B., XoxmoB A.®. ®uzuka TBepaoro tena. M.: Beicir. mik., 2000.

Boucosckuit C.B. Marnerusm. M.: Hayka, 1971.

. bonu-bpyesuu B.JI., Kanamuukos C.I'. ®usuka nomynpoBogaukos. M.: Hayka, 1979.

10. lImuar B.B. Beeaenue B ¢pusuky cepxnposogumoctu. ML HMO, M., 2000.

11. TTorutaBko FO.M. ®usuka audnektpukoB. Kues: «Bumia mkomay, 1980. 400 c.

12. [Hanumosa Knasaust BacuinbeBna. dusnka nomynpoBo HUKOB : yueOHuk / Hlanumosa K. B.
- U3n. 4-e, crep. - Cankt-IlerepOypr ; Mocksa ; Kpacuonap : Jlaus, 2010. — 390 c.

13.2) [IporpammHoe obecrieueHme

14.- Adobe Reader XI

15.- Debut Video Capture

16.- 7-Zip

17.-1TALC

18.- Google Chrome

19.-u np.
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3) CoBpemeHHbIe TIPodeCCHOHATTbHBIE 0a3bl JAHHBIX ¥ HH(GOPMAIIMOHHBIE CITPABOYHBIC
CHCTEMBI
(docmyn ¢ komnwvromepos cemu Tel'y)



. OBC «ZNANIUM.COM» www.znanium.com;
. ObC «}OPAUT» www.biblio-online.ru;
. OBC «YHuBepcurerckas oubnanoreka onnaitu» https://biblioclub.ru/ ;
. OBC IPRbooks http://www.iprbookshop.ru/;
. OBC «Jlanw» http://e.lanbook.com;
. OBC BOOKk.ru https://www.book.ru/
. OBC TBI'Y http://megapro.tversu.ru/megapro/Web

. Hayunas snexkrponnas 6mommorexka eLIBRARY.RU (nmoamucka Ha sxypHaIbI)
https://elibrary.ru/projects/subscription/rus_titles open.asp? ;
9. Penozurapuii TBI'Y http://eprints.tversu.ru,
10. Wiley Online Library https://onlinelibrary.wiley.com/
11. XKypuanst American Institute of Physics (AIP) http://aip.scitation.org/ ;
12. XKypuanst American Chemical Society (ACS)
https://www.acs.org/content/acs/en.html;
13. XKypuanst American Physical Society (APS) https://journals.aps.org/about
14. XKypuanst uznarensctBa Taylor&Francis http://tandfonline.com/ ;
15. IMaTtentHas 6a3a komrnanuu QUESTEL- ORBIT https://www.orbit.com/ ;
16. BJI Scopus https://www.scopus.com/search/form.uri?display=basic
17. BJ1 Web of Science
http://apps.webofknowledge.com/WOS_GeneralSearch input.do?product=WOS&
search
_mode=GeneralSearch&SID=F51xbbgnjnOdTHHnpOs&preferencesSaved=
18. DnexTponnas koyuiekuus kHur Oxcdopackoro Poccutickoro donaa
https://ebookcentral.proquest.com/lib/tverstate/home.action
19. Pecypchl uznarensctBa Springer Nature http://link.springer.com/ ;
20. Apxussl xypHanoB uzgatensctBa Oxford University Press
http://archive.neicon.ru/xmlui/ ,
21. ApxuBsl )KypHaJoB u3gatenbcTBa Sage Publication
http://archive.neicon.ru/xmlui/ ,
22. ApxuBsl xkypHanoB uznatenbcTBa The Institute of Physics
http://archive.neicon.ru/xmlui/,

23. ApxuBsl )KypHanoB uznatenabcTBa Nature http://archive.neicon.ru/xmlui/,
24. ApxuBsl xKypHasioB u3natenbcrBa Annual Reviews http://archive.neicon.ru/xmlui/ .
25. Polpred.com O630p CMU http://www.polpred.com/

26. CIIC Koncynprantllntoc (B cetu TI'Y);

27. UTIC «3akononatenbetBo Poccun» http://pravo.fso.gov.ru/ips.html

28. Connble karanoru pouaoB poccuiickux oudbmorek APBMUKOH, MAPC
http://arbicon.ru/; KOPBUC http://corbis.tverlib.ru/catalog/ , AC PCK mo HTJI
http://library.gpntb.ru/cgi/irbis64r/62/cgiirbis_64.exe?C21COM=F&I21DBN=RSK&P21,
DBN=RSK&S21FMT=&S21ALL=&Z211D=; 3KBCOH http://www.vlibrary.ru

4) Tlepedenn pecypcoB HHPOPMAITMOHHO-TEJIEKOMMYHHUKAITMOHHOM ceTH «THTepHEeT», He00XOTUMBIX
JUTSL OCBOGHUS JIUCITUTUTHBI

1) srcypran « @uzuxa meepooco menay http://journals.ioffe.ru/journals/I

2) http://physics.info/dielectrics/

3) ceoticmea mamepuanog http://materials.springer.com/
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