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BBenenue

B ocHOBy HacTosIel mMporpaMMbl MOJIOKEHBI OCHOBHBIC pa3ielibl (PU3UKU
KOHJICHCUPOBAHHOT'O COCTOSIHUSI, Kacaloluecss OCHOBHBIX (PU3MUECKUX TpoOIieM
naHHou obOmnactu. IIporpamMma paszpaboTaHa 3KCHEPTHBIM COBETOM IO (hHU3MKE
Bricmen aTTECTAllMOHHOM KOMMCCHUU pH y4acCTUU MOCKOBCKOTO
rocyjapcrBeHHoro yHmBepcutera uM. M.B. JlomonocoBa, MHcTuTyTa (usuku
metamioB YpO PAH, ®UAH um. I1.H. Jle6eaeBa u MucTtuTyTa MeTamrypruu um.
baiikoBa PAH.

1. Cuiibl CBSI3M B TBEePABIX TeJIax

DIIEKTPOHHAS CTPYKTypa aTOMOB. XHUMHUYECKAs CBSI3b U BAJICHTHOCTb. | HUIIBI
CUJI CBS3U B KOHJICHCHUPOBAaHHOM COCTOSIHMM: Ban nep BaanbcoBa CBsA3b, HOHHAA
CBSI3b, KOBAJICHTHAs CBS3b, METAJUIMYECKAS CBA3b.

Xumudeckass CBsi3b M OmmkHUUA mopsagok. CTpykTypa BellecTBa C
HEHANPABJIECHHBIM B3auUMOAECUCTBUEM. [IpuMepbl KpUCTAUIMYECKUX CTPYKTYP,
OTBEYAIOUIMX IJIOTHBIM yMakKoBKaMm IapoB: mpoctas kyouueckas, OLK, T'LIK,
['T1Y, crpykrypa tuna CsCl, tuna NaCl, ctpykrypa tuna neposckura CaTiOs.

OcCHOBHBIE CBOMCTBA KOBWJEHTHOW CBsI3U. CTpPyKTypa BEIIECTB C
KOBAJICHTHBIMU CBsi3AMHU. CTpyKTypa BEUIECTB TUIA cejeHa. [ 'ulOpuauzanus
aTOMHBIX OpOuTaliel B MOJIEKyJIaX M Kpucramuiax. CTpyKTypa THUma ajamasa H

rpadura.

2. CumMeTpus TBEpPABIX TeJl

Kpucrannuueckue u amopduble TBepable Tena. TpaHCIALMOHHAS

WHBApUAHTHOCTh. ba3zuc u Kpucrammyeckas CTpyKTypa. DieMeHTapHas suyehka.
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Slueiika Burnepa — 3eiitia. Pemerka bpaBe. O603HaueHus y3/10B, HAIPaBJICHUN U
IJIOCKOCTEH B Kpuctamuie. OOpaTHas pemeTka, ee cBoicTBa. 30Ha bpmnosHa.
DJEeMEHTbl CUMMETPUU KPHUCTAJUIOB: IMOBOPOTHI, OTPa)KE€HUs, WHBEPCHSI,
WHBEPCUOHHBIE  TMOBOPOTHI, TpaHciasuuu. Onepauun  (mpeoOpa3oBaHUs)
CUMMETpPHHU.
DNeMEeHTbl TEOpUHM TpyMN, TPyHIbl CUMMETpUU. BO3MOXKHBIE MOPSIAKU
MMOBOPOTHBIX OcCeil B Kpucramie. lIpocTpaHCTBEHHBIE M TOYEYHBIE TIPYIIIBI

(kpucranmnuueckue kiaccol). Kiaccudukanus pemerok bpage.

3. JedeKThI B TBEpPABIX TeEJIaxX

Toueunsie pgedexThl, uXx oOpazoBanue u audpdy3us. Bakancuum wu
Mexy3enabHble aToMbl. JledexTsl Openkens u lllorTku.
Jluneitnpie  nedexthl. KpaeBble U BUHTOBBIE JucCIOKauu. Poib

JUCIIOKAUH B MJIACTUYECKOH AepopMalivi.

4. Indppakuus B KpucTajiax

Pacnipoctpanenue BoiH B kpuctaimiax. {udpakius peHTTeHOBCKUX JIydei ,
HEUTPOHOB M D3JIEKTPOHOB B KpPHCTAIE. YIPYroe M HEYIPYroe paccessHue, X
OCOOEHHOCTH.

Bbparrosckue otpakeHusi. ATOMHBIA U CTPYKTYpHBIN (hakTopbl. Judpakuus

B aMOP(HBIX BellleCTBAX.

5. KosieOanus pemieTku

Konebanust KpUCTAIIIMYECKON pPEIIETKU. YPaBHEHUS JIBHXKEHHS aTOMOB.

HpOCTa}I H CJIOKHasA OJHOMCPHEBIC LCIIOYKH aTOMOB. 3aKkoH AUCTICPCUN YIIPYTHX
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BOJIH. AKycTHYeCKHe M onTHueckue KosneOanus. KsanToBanue KosneOaHUM.

®OHOHBI. DJEKTPOH-(HOHOHHOE B3aUMOJCICTBHE.

6. TemuioBbIE CBOIICTBA TBEPABIX TeJl

TeroeMKocTh TBEpABIX Ted. PemieroyHas TEII0eMKOCTb. DJIEKTPOHHAs
TEIUIOEMKOCTh. TeMmneparypHas 3aBUCHUMOCTb PEMIETOYHOW W 3JIEKTPOHHOU
TEIUIOEMKOCTH.

Kiaccuueckas TEeOpus TEIIOEMKOCTH. 3aKOH  PaBHOMEPHOIO
pacmpesielieHdsl SHEpPrHMM IO CTENEeHSAM CBOOOJB B KJIACCUYECKOM (PUBHKE.
['panuubl cripaBeINIMBOCTH KIACCHYECKON TEOPHHU.

KBanrtoBasi Teopus teroemMkoctu no DWHIITEeHY U Jlebato. [Ipenenbubie
ClIyyad BBICOKUX M HU3KHUX TemmnepaTyp. Temneparypa Jlebasi.

TeroBoe pacmupenue TBepAbIX Tel. Ero ¢gusnueckoe MpoHUCXO0XKICHHE.
AHrapMoHHYecKue KojaeOaHusl.

TermonpoBOAHOCTE PEIIETOYHAS W OSJIEKTPOHHasA. 3akoH Buaemana —

®paHua s IEKTPOHHOM TEIUTIOEMKOCTH U TEIJIONPOBOIHOCTH.

7. DJIeKTPOHHBbIE CBOIICTBA TBEPABIX TeJI

DJIEKTPOHHBIE CBOWMCTBA TBEPABIX TEJI: OCHOBHBIE JKCIIEPUMEHTAIbHBIE
daktel. IlpoBomumoctsh, 3ddext Xomra, Tepmodac, (HOTONPOBOIUMOCTD,
onThyeckoe mnoriomeHue. TpyaHocTh OObACHEHHS 3TUX (HAaKTOB HA OCHOBE
KJIaccudyeckou reopuu pyne.

OcHoBHbIE TpUONMKEHUs 30HHOW Teopuu. ['panununbie ycnoBusi bopHa —
Kapmana. Teopema bnoxa. brnoxoBckue ¢yHkiuu. Kpazuumiynbc. 30HBI
bpuimrosHa. DHEpreTnyecKue 30HBbl.

bparroBckoe OTpakeHHE DJIEKTPOHOB IIPU JIBMXKCHUM 110 KPUCTAJLLY.

[TosocaTelii CIIEKTP SHEPTUM.
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[IpuOnmkenne CUIBHO CBSI3aHHBIX  JJIEKTPOHOB. (CBSA3b  IIMPHUHBI
pa3pelieHHoON 30HBI C TEPEKPBHITUEM BOJHOBBIX (PYHKIMI aTOMOB. 3aKoH
aucnepcun. Tenzop oOpatHbIX ) (PEKTUBHBIX Macc.

[Tpubnmkenne moutu CBOOOTHBIX SJIEKTPOHOB. BparroBckue OTpakeHuUs
AJIEKTPOHOB.

3anoiHeHne SHEPreTUYecKuX 30H anekTpoHamu. [loBepxnocts depmu.
[InotHOCTH  cocTOsSiHUE.  MeTamabpl, OUANEKTPUKH W TMOJYIPOBOJHUKH.

[TommymeTaisbL.

8. MaruuTHbIe CBOMCTBA TBEPABIX TeJ

Hamaran4eHHOCTh ¥ BOCIIPUUMYMBOCTD. /[MaMarHeTuku, napaMarHeTUKy U
¢eppomarneruku. 3akoHsl Kroopu u Kroopu - Belicca. Ilapamarnetusm u
JUaMarHeTU3M 3JIEKTPOHOB IIPOBOJAUMOCTH.

[Ipupona deppomarnerusma. Da3zoBblii TEepexoq B (PeppoMarHUTHOE
coctosiaue. Poib 0OMeHnHOTO B3aumoaeicTBus. Touka Kopu 1 BOCIpUUMYUBOCTh
dbeppoMarneTuka.

@eppoMarHuTHbIE JTOMEHBI. [IpUYMHBI MOSIBIECHHUS TOMEHOB. JlOMEHHbIE
rpanuibl (broxa, Heens).

AuntudeppomarnetTuku.  MaruutHas ~ cTpykrypa.  Touka  Heens.
BocnpunmunBocte  aHTH(geppoMarHeTukoB. ®deppumarHeTuku. MarHutHas
CTPYKTypa (peppUMarHeTUKOB.

CnuHOBBIE BOJHBI, MArHOHBI.

JIBJKEHME MArHUTHOTO MOMEHTAa B TIIOCTOSSHHOM U I[EPEMEHHOM
MAarHATHBIX TMOJSAX. OJEKTPOHHBIM MapaMarHUTHBIA pe30HaHC. SnepHbId

MAarHUTHBINA PE30HAHC.
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9. OnTnyeckue ¥ MArHUTOONTHYECKHE CBOMCTBA TBEPABIX TeEJI

KomnekcHass ~ audnekTpuyeckas  MPOHUIIAEMOCTh UM ONTHYECKHE
noctostHHbIe.  Koaddurmentsr mormomenus u  orpaxeHus. COOTHOIICHUS
Kpamepca-Kponwnra.

[Tornomenust cBera B NOJYNPOBOAHUKAX (MEXK30HHOE, MPUMECHOE
MOTJIOLIEHHE, TTOTJIONIEHHE CBOOOTHBIMU HOCUTEIIAMH, pelIeTKoi). OnpeneneHue
OCHOBHBIX XapAaKTEPUCTUK MOITYNPOBOTHUKA U3 ONTUYECKUX UCCIIEAOBAHUM.

Marnutoontuueckue 3gppextsl (3pdexter Dapanes, Goxta, u Keppa).

[IpoHMKHOBEHME BBICOKOYACTOTHOTO MOJISI B MPOBOJHMK HopManbHBIA U

aHOMAaJbHBIA CKUH-3(P(EKThI. ToNIMHA CKUH-CIIOS.

10. CBepxnpoBoAMMOCThH

CaepxnpoBoaumocTts. Kputnueckas temneparypa. BeicokoremnepaTypHbie
cBepxMpoBogHUKHU. DPdhexT MeiliccHepa. Kputnueckoe mosie 1 KpUTUUECKUN TOK.
CBepXIpPOBOJAHUKHU TIEPBOTO U BTOPOro poaa. Mx MarHUTHBIE CBOMCTBA.
Buxpu A6pukocoBa. [’ 1yOMHa MPOHMKHOBEHHSI MAarHUTHOTO MOJIsl B 00pasel.
Oddext Ixo3edcona.

Kyneposckoe cnapuBanue. [[JInHa KOT€peHTHOCTH. DHEPreTUYECKas 1IEIb.
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IIpumeuanue
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