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1. Cusbl CBSI3HM B TBEPABIX TeJIaxX

DNEeKTpOHHasl CTPYKTypa aTOMOB. XHUMHUYECKasl CBS3b M BAJIGHTHOCTh. THIBI CUJ CBSI3U B
KOHJICHCUPOBAaHHOM COCTOSIHMM: BaH-AEp-BaajlbCcOBA CBSI3b, HOHHASI CBA3b, KOBAJIECHTHAs CBS3b,
MeTajsInyecKasi CBs3b.

XuMmuyeckasi cBs3b U OmKHUM mopsiok. CTpyKTypa BelllecTBa C HE HalpaBiICHHBIM
B3auMoJieiicTBUeM. [IpuMepbl KpUCTATUTMYECKUX CTPYKTYpP, OTBEYAIONIUX TUIOTHBIM YIaKOBKaM
mapoB: npoctas kyonueckas. OLIK, I'LK, I'TTY, crpykrypa tuna CsCl1, tuna NaCl, ctpykrypa
tuna nepoBckuta CaTiOs.

OcHOBHBIE CBOMCTBA KOBaJIEHTHOM CBsi3U. CTPYKTypa BEIIECTB C KOBAJECHTHBIMU CBS3SMHU.
Crpykrypa BemlecTB THHa ceneHa. ['mOpuam3anusi aToMHBIX opOuTaneil B MoOJeKylax u
kpuctayax. CTpyKTypa TuIa anMasa u rpagura.

2. CuMMeTpHs TBEPABIX TeJ

Kpucrannunueckue u amopdHsie TBepable Tena. TpaHCIALMOHHAsS UHBapUAaHTHOCTh. basuc
U KpUCTalJIM4ecKas CTpyKTypa. DiieMeHTapHas sdeiika. Sdeiika Burnepa-3eiitna. Pemerka
Bbpase. O6o3HaueHus y3i10B, HaNpaBiICHUN U MJIOCKOCTEN B Kpuctauie. OOpaTHas peleTka, ee
cBoiicTBa. 30Ha bpuiitosHa.

DONEeMEHTBl CUMMETPUH KPHUCTAIOB: TIOBOPOTHI, OTPAKECHUS, WHBEPCHS, WHBEPCHOHHBIC
MOBOPOTHI, TpaHcsiiuu. Oneparuu (mpeoOpa3oBaHus) CHMMETPHH.

DNEeMEHTHI TEOPUH TPYIII, TPYIIBI CHMMETPUH. BO3MOKHBIE TTOPSIKK TTOBOPOTHBIX OCEH B
kpuctaye. IIpocTpaHCTBEHHbIE W TOYEYHblE TPYNIbl  (KPUCTAIMYECKHE  KIIACCHI).
Knaccuduxkanus pemerox bpase.

3. JedekThl B TBEPABIX TeJaX

Toueunsie nedexTsl, nx obpazoBanue u nuddy3us. Bakancuum U MeXy3elIbHBIE aTOMBI.
Hedexror Openkens u [HloTTku.

Jluneiinbie nedextel. KpaeBble W BUHTOBBIC AWCIOKAanuH. Poib aucnokamuii B
iacTu4YecKoil nedopmanuu.

4. Indpakuusi B KpUcTaiax

Pacmipoctpanenue BoaH B kpuctamiax. [{udpakius peHTTeHOBCKUX Jy4yeil, HEUTPOHOB U
AIIEKTPOHOB B KpUCTaiie. YIIPYroe U HEeYmpyroe paccesHue, uX 0COOEHHOCTH.

Bbparroeckue oTpakeHusl. ATOMHBIH U CTPYKTYpHBIN (dakTtopsl. Judpakiuus B aMoppHBIX
BEIECTBAX.

5. Kosiedanusi pemerku

Konebanus kpucramumueckodl pemieTku. YpaBHEHHsS IBWKEeHHs aTtomoB. l[lpoctas u
CIIOXHAasi OJTHOMEpHBIC LIETIOYKH aTOMOB. 3aKOH TUCHEPCUU YIPYTUX BOJH. AKYCTHYECKHUE U
ontuueckue  konebanusa. KsantoBanume  koneGaHuil. DOHOHBL — DIEKTPOH-(DOHOHHOE
B3aMMO/ICIICTBHE.

6. Tens1oBbIe CBOICTBA TBEPABIX TeJl

TennoeMkocTh TBepAbIX Teisl. PelrerodHas TEMIOEMKOCTb. JJIEKTPOHHAS TEIIOEMKOCTb.
TemnepaTypHas 3aBUCUMOCTD PELIETOYHON U 3JIEKTPOHHOM TETNIOEMKOCTH.

Krnaccuueckast Teopus TEINIOEMKOCTU. 3aKOH PaBHOMEPHOTO PACIPENEICHHSI SJHEPTUH 110
CTETeHsIM CBOOO/IbI B KJIacCUUeCKO# u3uke. ['paHuIIbl cripaBeINIMBOCTH KIACCUYECKOM TEOPHUH.

KBantoBas teopus termnoeMkocTu no DitHmTeiHy u [lebaro. [IpenenpHble ciaydau
BBICOKHMX W HU3KHX TemmepaTyp. Temmepatypa Jlebast.

TennoBoe  pacmupenue  TBepAbIX  Teld. Ero  ¢usuueckoe  MpOMCXOXKICHHUE.
AHTapMOHHMYECKHE KOJIeOaHusI.



TemnonpoBoAHOCTh peLIETOYHAs U JJIEKTpOHHAas. 3akoH Buaemana - ®panua s
JIEKTPOHHON TEIUIOEMKOCTH U TEIJIOIIPOBOAHOCTH.

7. DJ1eKTPOHHbIE CBOWCTBA TBEPAbIX TeJl

DJNEeKTpOHHBIE CBOMCTBA TBEPABIX TEN: OCHOBHBIE OKCHEPUMEHTAJIbHbIE (DAKTHI.
[IpoBoaumocTs, 3hdext Xomra, Tepmo - IJC, HoTOMPOBOAUMOCTD, ONTHYECKOE MOTIIOMICHHE.
TpymHocTi 00bscHEHHs 3THX (aKTOB HAa OCHOBE KiIacCcU4ecKoil Teopuu Jpyne.

OcHoBHble NpUOMMKEHUs 30HHOM Teopuu. ['pannunbie ycnoBus bopna -Kapmana.
Teopema bnoxa. biaoxosckue ¢ynkuuu. Kasummmynbsc. 3oHbl bpuimitosna. DHepreruueckue
30HBI.

Bbparroeckoe oTpakeHHE JIEKTPOHOB IPU JBHKEHUH MO KpucTtauly. llosocateiil criekrp
SHEpruu.

[IpubnmkeHne CUIbHOCBS3aHHBIX JJIEKTPOHOB. CBS3b HIMPUHBI pa3pelIeHHOW 30HBI C
MIEPEKPHITHEM BOJHOBBIX (PYHKIIMH aTOMOB. 3aKOH Auctiepcuu. TeH3op o0paTHbIX 3(PPEeKTUBHBIX
Mmacc.

[Ipubnmxenne nouTu cBOOOIHBIX JIEKTPOHOB. bparroBckue oTpakxeHust 1EKTPOHOB.

3anoJIHEHWE »JHEpreTudeckux 30H anekTpoHamu. [loBepxHocTs ®epmu. [ImoTHOCTH
COCTOSIHMM. MeTasuibl, JUAIEKTPUKHU 1 NOJIyNpOBOAHUKH. [lomymerasusl.

8. MaruuTHble CBOIiCTBA TBEPABIX TeJ

HamarunueHHocTh W BOCHPUUMYMBOCTh.  JlMamMarHeTuky,  MapaMarHeTUKH U
dbeppomarnetukn. 3akoHbl Kropm wu Kropu-Beiicca. IlapamarnetusmM u auamMarHeTu3m
JIEKTPOHOB MPOBOIUMOCTH.

[Ipupona deppomaraernzma. Da3oBelid mepexoa B (peppoMarHuTHOE cocrosiHue. Poib
obmeHHOro B3anmMoieiicTBus. Touka Kropu 1 BOCIpUUMUYNBOCTE (peppoMarHeTuka.

®deppomarauTHeie 1oMeHbI. [Ipuunnbl nosBieHus: nomeHoB. JlomeHHbie rpanuipl (bioxa,
Heens).

AntudeppomarneTuku. MarnutHas cTpykrypa. Touka Heens. BocnpuumMyuBOCTh
aHTu(eppomaraeTukoB. deppumMarHeTuku. MarHuTHas CTpyKTypa (peppuMarHeTHKOB.

CrnHOBBIE BOJIHBI, MArHOHBI.

JIBMKEHME MarHUTHOIO MOMEHTAa B IIOCTOSSHHOM M IIEPEMEHHOM MAarHUTHBIX IOJISX.
DJIEKTPOHHBIN NTapaMarHUTHBIN pe30HaHC. fIepHbIA MAarHUTHBIA PE30HAHC.

9. OnTHYyeckue CBOCTBA TBEPABIX TeJ

KoMmnekcHas aMaleKTpUyecKass IMPOHMIIAEMOCTb W ONTHYECKHE  IIOCTOSHHBIC.
Koadduuunents! nornouienus u orpaxenus. Coornomenus Kpamepca— Kponwra.

[lornomenuss cBera B MOJYNPOBOJHMKAX (MEXK30HHOE, IPUMECHOE IOTJIOLICHHUE,
MIOTJIOIIEHNE CBOOOJHBIMU HOCUTENSIMH, peuieTkoi). OnpezeneHne OCHOBHBIX XapaKTEPUCTHK
IIOJIYIIPOBOJIHUKA U3 ONITUYECKUX UCCIIEI0BAHUM.

10. CBepxnpoBoauMoOCTh

CBepXnpoBOIUMOCTb. Kputnueckas TEMIIEpATypa. BricokoTemnepaTypHble
cBepxnpoBoAHUKH. DPdekt MeiicHepa. Kputnueckoe mnose 1 KpUTHUECKHH TOK.

CBepxnpoBOJHUKH TIEPBOrO M BTOporo pozga. Mx wmarautHele cBolictBa. Buxpu
Abpukocosa. ['yOnHa MPOHUKHOBEHUS MAarHUTHOT'O TOJIs B 00pasell.

Dddext dxo3edcona.

Kyneposckoe cnapuBanue. [[i1Ha KOrepeHTHOCTH. DHEPreTUUECKas I1Eb.

Cnucok Jinreparypbl



OcHOBHAas TUTEPATYPA

1. ITerpoB 1O. B. OcHoBbl (usuku koHAeHcHpoBaHHOro coctosiHus / FO. B. Ilerpos. -
Honaronpyausiii : Uatennexr, 2013. - 213 c.

2.T'yproB B. A. ®usuka TBepaoro Tena il MHXEHEPOB : ydeOHoe mocobue / B. A.
I'ypros, P. H. Ocaynenko. - Mockga : Texnocdepa, 2012. - 559 c.

3. CoBpemennas ¢usuka. KonmeHcupoBaHHOe cocTosiHHE © ydyeOHoe mocodue / B. K
Boponos, A. B. Ilogomenos. - Mocksa : U3narensctBo JIKU, 2008. - 333 ¢. (1)

4. baiikoB F0. A. ®usnka KOHICHCHPOBAHHOTO COCTOSIHUS : ydeOHoe mocobue / FO. A.
baiikos, B. M. Ky3uenos. - Mocksa : BUHOM. JlaGopatopwus 3nanuii, 2011. - 293 c.

5. Jlanmay JI. JI. Teoperudeckas ¢usuka : yaeO. mocooue : B 10 1. / JI. JI. Jlanmay u E. M.
Jlupum;, mox pen. JI. II. IMuraeBckoro, T. 9, Crarucruueckas ¢usuka, 4. 2, Teopus
KOH/ICHCUPOBAHHOTO cOCTOSTHUS. - MockBa : DU3MATIIUT, 2004. - 493 c.

JIOTIOJIHUTEILHAS JINTEPATYDA

1. B.K. Boponog, A.B. ITonornienos. CoBpemenHas ¢u3rka. KoHIeHCHpOBaHHBIE COCTOSHUSA. Y.
noco6wue. 2008 ror.

2. bpaanr H.b., Kynpb6aunnckuii B.A. KBaszudacTuimbl B (u3uKe KOHICHCHPOBAHHOTO
coctostaus. — M.: ®DUSMATIIUT, 2007.

3. Fonpmane B. A. , [Muauyk JI. C. ®usnka KOHACHCHPOBAHHOTO COCTOSIHHS: TIocoone / B.

A. Tompnmane, JI. C. [unuyk. - Munck: benopycckas nHayka, 2009. - 648 C. / YauBepcurerckas
oubmmoreka ONLINE [Dnaexrponnsiii pecype] / Jdupexkr-Meawa. — DIeKTpoH. AaH. —
[Mockaa], cop. 2001-2017. — URL.: https://biblioclub.ru/index.php?page=book_red&id=93309

DJIeKTPOHHBII YYeOHBII pecype

OnekTpoHHbIN yaeOHuK: ['ypToB B. A. ®usnka TBepaoro TEna i HHXEHEPOB . yIeOHOE
nmocobue / B. A. I'ypros, P. H. Ocaynenxko. http://solidstate.karelia.ru/p/tutorial/ftt



https://biblioclub.ru/index.php?page=author_red&id=24288
https://biblioclub.ru/index.php?page=author_red&id=21350
https://biblioclub.ru/index.php?page=publisher_red&pub_id=2481
https://biblioclub.ru/index.php?page=book_red&id=93309
http://solidstate.karelia.ru/p/tutorial/ftt

	1. Силы связи в твердых телах
	2. Симметрия твердых тел
	3. Дефекты в твердых телах
	4. Дифракция в кристаллах
	5. Колебания решетки
	6. Тепловые свойства твердых тел
	7. Электронные свойства твердых тел
	8. Магнитные свойства твердых тел
	9. Оптические свойства твердых тел
	10. Сверхпроводимость
	Список литературы

