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BBenenue

B ocHOBY HacTosIIel MporpaMMBbl ITOJOKEHBI OCHOBHBIC pa3fieiibl PU3HKU
KOHJICHCUPOBAHHOT'O COCTOSIHHUS, Kacarolllhecs OCHOBHBIX (PU3MYECKHX IPoOsIeM
naHHoi obmactu. IlporpamMma paspaboTaHa 3KCIEPTHBIM COBETOM IO (DHU3HKE
Bricnreii aTTeCTallMOHHOM KOMHMCCHU IpU  y4acTUH MoOCKOBCKOTO
rocyJgapcTBeHHoro yHuBepcutera uM. M.B. JlomonocoBa, MHcTuTyTa (hU3UKH
metauioB YpO PAH, ®MAH um. I1.H. JleGeneBa u MHcTUTyTa METaJUTypruu UM.
baiikosa PAH.

1. Cuubl cBSI3H B TBepAbIX TeJax

DNeKTpOHHas CTPYKTypa aTOMOB. XMMHUYECKasl CBSA3b U BAJTEHTHOCTb. THIIbI
CUJI CBSI3UM B KOHICHCUPOBAHHOM COCTOSIHMU: BaH nep BaanbcoBa CBs3b, HOHHAS
CBSI3b, KOBAJICHTHAsI CBA3b, METAJUINYECKAS CBSI3b.

Xumuyeckass CBs3b M OmmkHUN mopanok. CTpykTypa BeliecTBa ¢
HEHANPABJICHHBIM B3auMOAeHCTBUEM. [IpuMepsl KPUCTAUIMYECKUX CTPYKTYP,
OTBEUAIOIMX IJIOTHBIM yHakoBKaM IMIapoB: mpoctas kyOuueckas, OLIK, I'LIK,
['TIY, ctpykrypa tTuna CsCl, Tuna NaCl, ctpykrypa tuna neposckuta CaTiOs.

OcHOBHBIE CBOMCTBa KOBaJleHTHOM cCBsizu. CTpyKTypa BEUIECTB C
KOBaJEHTHBIMU CBsi3siMU. CTpyKTypa BEIIECTB THIA celeHa. | ubGpuamnsanus
aTOMHBIX OpOuTaneil B MoyieKyidax U Kpuctauiax. CTpykTypa THUNa aiMmasa u
rpa¢wura.

2. CuMmMeTpus TBePABIX TeJl

Kpucrannuueckue u amopduble TBepAble Tena. [paHCIAIMOHHAS
WHBAapUaHTHOCTh. ba3uc M KpUCTayuMdecKasl CTPyKTypa. DJIeMeHTapHas sS4YeiKa.
Sueiika Burnepa — 3eiitia. Pemerka bpase. O00o3HaueHus y3/10B, HallpaBiIeHUN U
iockoctel B kpuctaiie. ObparHas peleTka, ee cBoicTba. 3oHa bpuimtosHa.

DNeMeHThl CUMMETPHUHM KPUCTAIIOB: MOBOPOTHI, OTPAXKEHUS, WHBEPCUS,
WHBEPCHUOHHBIE  TOBOPOTHI,  TpaHciasAuuu. Onepanuu  (mpeoOpa3oBaHMs)

CUMMCTPUU.



3

DNeMEeHTbl TEOpHH TIpylN, IPyNIbl CUMMETpUU. Bo3MOXHBIE MNOPAIKH
NIOBOPOTHBIX oOcell B Kpuctaie. [IpocTpaHCTBEHHBIE W TOYEYHBIE TI'PYNIIBI

(kpuctaymnyeckne kiaccol). Knaccudukanus pemetok bpase.

3. JdedexThl B TBEpABIX TeJaX
Toueunble nedexTsl, ux oOpa3zoBanue u gupdysus. Bakancum wu
Mexy3enbHble aToMbl. JledexTsr Openkens u [oTTku.
Jluneitneie nedextel. KpaeBeie u BHHTOBBIE AuCHOKanuu. Poib

JUCIIOKALMK B TNIACTUYECKOM nedopmariui.

4. [udpakuus B KpucTaiax
Pacnipoctpanenue BosH B kpuctamiax. Judpakuns peHTTeHOBCKUX JIydei ,
HEHUTPOHOB U 3JIEKTPOHOB B KpHUCTa/uie. YIPYroe M HEYNPYroe paccesHue, ux
0COOEHHOCTH.
Bparrockue oTpaxkeHusi. ATOMHBIN U CTPYKTYPHBIN (akTopbl. Judpakuns

B aMOP(HBIX BEILIECTBaX.

5. KoJsieGanus pemieTku
Konebanus KpHUCTaNIMYECKON pEIeTKHA. YpaBHEHHs ABHKCHHUS aTOMOB.
IIpocTas U cinoxHasi OJTHOMEPHbIE LEMOYKA aTOMOB. 3aKOH JMCHEPCHH YNPYTUx
BOJIH. AKyCTHYeCKME M onThueckue Kosebanusi. KBaHTOBaHuMe KoneGaHUH.

®oHOHBI. DIEKTPOH-(POHOHHOE B3aUMOJCHCTBHE.

6. TenJioBbIE CBOJiCTBA TBEPALIX TEJ
TermnoeMKOCTb TBEPAbIX TECII. PemeroyHas TemmoeMKOCTb. QHCKTpOHHaﬂ
TCIINTOCMKOCTD. TeMHepaTypHa;I 3aBUCHUMOCTD peHleTOqHOﬁ u BJIeKTpOHHOﬁ

TCIINTOCMKOCTH.
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Knaccuueckass ~ Teopusi  TEIIOEMKOCTH. 3aKOH  pPaBHOMEPHOTO
pachpeneneHusl PHepruu IO CTENeHsSM CBOOOABI B KJIAaCCHUYECKOW (u3uKe.
['paHuLbl CrIpaBe NIMBOCTH KITACCUYECKON TEOPUH.

KBanToBas Teopusi TeraoeMKocTu o DiHmTelHy u Jlebaro. [IpenenbHbie
Cllydad BBICOKHX M HU3KHX Temneparyp. Temneparypa JleOasi.

TennoBoe pacmmpenue TBepAbix Ten. Ero ¢usmueckoe mpoucxoxaeHue.
AHrapMoOHHYECKHe KOJeOaHMsl.

TenaonpoBOAHOCTh pelIeTOUHAsT U 3JIEKTpOHHas. 3akoH Buaemana —

@®paHua AJIs JEKTPOHHON TEIIIOEMKOCTH U TEIJIONPOBOIHOCTH.

7. DJeKTpPOHHbIE CBOHCTBA TBEPABIX TeJl

DNeKTpOHHBbIE CBOWCTBA TBEPABIX TEN: OCHOBHBIE JKCIEPUMEHTAJbHBIC
daktel. [IpoBomumocth, 3ddext Xomra, TepMmodac, (HOTONPOBOIUMOCTD,
onTHYecKkoe TMoriomieHre. TpyqHocTH OObBsICHeHUs 3TUX (PAKTOB Ha OCHOBE
KJIaccuyeckou teopuu pyne.

OcHoBHbIe TPUONTKXKEHUS 30HHOW Teopud. ['panuunble ycmoBus bopha —
Kapmana. Teopema bnoxa. brnoxoBckue ¢yHkiuu. KBazuummynsc. 30HBI
bpunntosHa. DHepreTuueckue 30HbI.

bparroBckoe oTpakeHHe SJIEKTPOHOB TMpPU JABUKEHUU IO KpPUCTAJILY.
[TosiocaTslii CIIEKTP YHEPTUMU.

[Ipubnu>xeHre CHUIBHO  CBS3aHHBIX  AJIEKTPOHOB. CBS3b  IIUPUHBI
pa3pelieHHONH 30HBI C TMEepPeKpPhITUEM BOJHOBBIX (YHKIUNA aToMOB. 3aKOH
nucrepcun. Tenzop o6paTHbIX 3(PEKTUBHBIX Macc.

[IpubnuxeHre MOYTH CBOOOJHBIX SJEKTPOHOB. bparroBckue OTpakeHUs
BJIEKTPOHOB.

3anoHeHWe SHepreTUUecKkux 30H siekTpoHamu. [loBepxHocTs Depmu.
[InmoTHOCTE  cocTosiHMM. MeTtamibl, JAUSAEKTPUKH U MOJYIPOBOIHUKHU.

[TonmymeTauibl.
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8. MarauTHble cBOlicTBa TBepAbIX TeJl

HaMarHn4eHHOCTh U BOCIIPpUMMYHUBOCTD. /IHaMarHeTUKH, TApaMarHeTUKU U
peppomarnetuku. 3akoHsl Kropu u Kropu - Belicca. [lapamaraerusm u
IUaMarHeTU3M dJIEKTPOHOB IIPOBOIUMOCTH.

Ilpupona ¢eppomarerusma. @Da30BbId Iepexon B (peppoMarHUTHOE
cocrosiHue. Ponp oOMeHHOrO B3anmoneicTBus. Touka Kiopyu u BOCIpUUMUYNUBOCTh
(eppomarseTuka.

®eppoMarHuTHbIE JOMEHBl. [IpUYMHBI NOSIBIEHHMS TOMEHOB. [[omMeHHbIE
rpanunsl (biaoxa, Heers).

Antudeppomarneruku.  MarnutHas ~— cTpykTypa.  Touka  Heems.
BocnpunmunBocTs  aHTH(eppoMarHeTukoB. @deppumMarHeTukud. MarHuTHas
CTPYKTypa peppruMarHeTUKOB.

CnuHOBBIE€ BOJIHBI, MArHOHBI.

JIB)KeHME MAarHUTHOTO MOMEHTa B TOCTOSSHHOM W INEPEeMEHHOM
MAarHUTHBIX MOJSIX. OJIEKTPOHHBIA NapaMarHUTHBIM pe3oHaHc. SnepHblid

MAarHUTHBIN PE30HAHC.

9. OnTHYeckre # MAHUTOONTHYECKHE CBOICTBA TBePABIX TeJ

KoMmnekcHass  nudiekTpuyeckass  MPOHUIAEMOCTh U ONTHYECKHUE
noctossHHble. Kosdduuuentsl mnornoimeHus W oTpaxeHus. COOTHOIICHUS
Kpamepca-Kponwura.

[Tormomenuss cBeTa B MOJYIPOBOJHUKAX (MEXK30HHOE, MPUMECHOE
MOTJIOIIeHHE, TIOTJIOIIeHHe CBOOOHBIMA HOCUTENSIMU, pelieTkoi). Onpeenenue
OCHOBHBIX XapaKTEPUCTHUK MOITYIIPOBOJTHHUKA U3 ONTUYECKUX UCCIIeAOBaHUH.

Maruuroontuueckue 3pdextsl (3pdextsl Papanes, @oxra, u Keppa).

[IpoHMKHOBEHHE BBICOKOYACTOTHOI'O MOJISI B MpoBOJHUK HopmanbHbIA 1

aHOMAaNbHBIA CKUH-3¢(DeKThl. ToNIHa CKUH-CIIOS.
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10. CBepxnpoBoAUMOCTH

CaepxmnpoBoaumocTtb. Kputnueckas temneparypa. BeicokoTemmnepaTypHble

cBepXmnpoBoHUKH. Db dexT MeliccHepa. Kputuieckoe moiie U KpUTUUECKHUM TOK.

CBerHpOBOI[HI/IKI/I IIEpBOIro U BTOPOI'oc poaa. Mx marHuTHEIE CBOMCTBA.

Buxpu A6pukocoBa. [ myOrHa MPOHUKHOBEHUSI MArHUTHOTO TIOJI B 00Opasell.

A

Dddexr [Ixozedcona.

Kyr[epOBCKOC CIIapHuBaHHUC. I[JII/IHa KOI'€pCHTHOCTH. 3HepI‘eTI/I‘IeCKaH mecJIib.
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