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Beeaenune

B ocHOBy Hacrosieil MpOrpamMMBbl MOJOXKEHbl OCHOBHbBIE paszenbl (QU3MKHU
KOH/IGHCHPOBAHHOTO COCTOSIHMSI, KACAIOIIHECs: OCHOBHBIX (U3MYECKHX Ipobiiem
JAaHHOW 00N1acTH.

[IporpamMma paszpaboTaHa SKCIIEPTHBIM COBETOM Beicliel arTecTaluuoHHOH
KoMmuccur Munucrepersa obpasoanus Pocculickolt @epepauuu 1o Gpusvke mnpu
yuactid MOCKOBCKOTO rocynapcTBeHHOTo yHuBepcurera uM. M.B. Jlomonocosa,
Uucturyra ¢usuku Meramwios YpO PAH, ®HUAH wum. ILH. Jlebenesa wu

Wucturyta Metamnypruu uM. baiikosa PAH.

1. Cuabl cBsi3H B TBepAbIX TeJ1ax

DneKTpoHHAas CTPYKTypa aTOMOB. XMMHYECKast CBA3b U BAIEHTHOCTH. THIIbI
CUJl CBA3M B KOHIEHCHPOBaHHOM COCTOSHHM: BaH-J€p-BaajlbCcOBa CBsI3b, WOHHAs
CBSI3b, KOBAJIEHTHAs CBSI3b, METAJUIMYECKas CBA3b.

XuMmuueckas CBf3b M OmwkHMH mopsigok. CTpyKTypa BemlecTBa ¢
HeHANpaBleHHbIM B3auMojeiicTBueM. IIpuMepsl KPHUCTAUIMYECKUX CTPYKTYD,
OTBEYAIOIMX IJIOTHBIM YIIaKoBKaM IuapoB: mpoctas Kybudeckas, OLK, TI'LIK,
I'T1Y, crpyxrypa tuna CsCl, tuna NaCl, ctpykrypa tuna neposckura CaTiO3.

OcHoBHBIE CBOMicTBa KOBajeHTHOW cBaA3u. CTpyKTypa BeIIECTB C
KOBAJIEHTHBIMU CBsA3sMHu. CTpyKTypa BellecTB TUNa cejieHa. | uOpuamsauus

aTOMHBIX opOuTaneil B Monekyrax M Kpucrammax. CTpykTypa THIa ajimasa u

rpacdura.

2. CuMMeTpHS TBEpPAbIX TeJl
Kpucrayjuimyeckue #  amopdHble TBepAple Tena. TpaHCIsSLMOHHAsA
MHBAPUAHTHOCTh. baskc M KpHcTaninueckass CTPyKTypa. DJieMeHTapHas sueHka.
Slueiika Burnepa - 3elitua. Peerka bpase. O603Ha4eHus y3J10B, HAMpaBJieHUH U

naockocTell B kpuctaie. ObpaTHas pelerka, ee cBoiicTsa. 3oHa bpunosHa.
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DNIeMEHTBl CHMMETPHH KPHCTAJUIOB: [OBOPOTHI, OTPaKeHHs, HHBEpCHS,

MHBEPCHOHHBIE  IIOBOPOTHI,  TpaHcisiuu.  Onepauuu  (nipeoGpazoBaHus)
CHMMETPHH.

ONeMEeHTBl TEOPMH TIPYIII, TPYNIbl CHMMETPUM. BO3MOXHBIE TIOPSIKH

[IOBOPOTHBIX OCe B KpucTale. [IpocTpaHCTBEHHBIE M TOYEYHbIE [PYIIIbI

(kpreramnyeckue knaccel). Kiaccudukanums pemerox Bpage.

3. JedexTnl B TBEpALIX TEJaX
Toueunsle pedexrsl, ux obpasosanue u jupdysus. Bakancuu u
MeiKy3enbHble aToMbL. JledexTsl @penkens u [llorTku.
Jluneiinple nedexrsl. Kpaepsie U BUHTOBBIE Auciokauuy. Pois aucioxanmii

B I1acThYeckoi nedopmarumu.

4. In¢pakumsi B KpHCTANIAX
Pacnipoctpanenne Bonu B kpucramnax. [udpakuus peHTreHOBCKMX JIydeid,
HEHTPOHOB M 3JIEKTPOHOB B KPHCTallle. YIPYroe W HEYyNpyroe paccesHue, HX
0CODEHHOCTH.
bparrosekue oTpaskenHs. ATOMHBIN M CTPYKTYpHBIH dakTopsl. Judpakums

B aMOP(HBIX BELIECTBaX.

5. KosieGanus pemerku
KoneGanus kpucrammmyeckoil pewieTku. YpaBHeHHs IBIKEHHS aTOMOB.
IIpocras 1 cnoxHas oHOMEpHBIE LEHOYKH aTOMOB. 3aKOH IMCNEPCHH YIPYTUX
BOJIH. AKYCTHYECKHE M ONTHYeCcKHe Konebanus. KBaHTOBaHHE KoJeOaHwMil.

DoHOHEL. DNeKTpoH-POHOHHOE B3aUMOJIEHCTBHE.

6. TenioBble cBOMCTBA TBEPABIX TeJI
TemmoemkocTs TBepabIX Ten. PemrerodHas TemnoeMKOCTb. DIeKTPOHHAs
TEINIOEMKOCTb. TemneparypHas 3aBUCHMOCTb pPEIIETOYHOW M DJIEKTPOHHOM

TEINJIOCMKOCTH.
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Knaccuueckas TeOpHs TEIUIOEMKOCTH. 3aKOH PABHOMEPHOIO paciipe/Ie/ieHus
SHEpruM 10  CTeleHsM cBoOOAbl B KjaccH4eckod  dusuke. | paHuibl
CrpaBeJIMBOCTH KJIACCUYECKON TEOPHH.

KBanroBas TeopHs TelmioeMKocTH no OJiHmTeHy u Jlebaro. TlpenenbHbie
clydad BBICOKHX M HH3KHX TeMieparyp. Temmneparypa Jlebas.

TeruioBoe pacmupeHue TBepABIX Tel. Ero ¢usnueckoe NpoHCXOXKACHHUE.
AHrapMOHHYECKUE KOJIeOaHHU4.

TeruronpoBoAHOCTs peleTOYHass M BJIEKTpOHHAs. 3akoH Buaemana —

@Opanua 1715 3JIEKTPOHHON TEIIOEMKOCTH U TETNIONPOBOJHOCTH.

7. D/IeKTpPOHHbIe CBOHCTBA TBEPABIX TeJ

DIeKTpPOHHbIE CBOWCTBA TBEPHbIX Tel: OCHOBHBIE 3KCIIEPUMEHTAbHbIC
dakter.  TlpoBogumocth, 3dhdexkr Xomna, TtepMoIC, (HOTONPOBOAUMOCTS,
onTUYecKkoe TomIomeHre. TpyaIHOCTH OOBSCHEHHS JTUX (AKTOB Ha OCHOBE
Kraccudecko Teopun pyne.

OcHOBHBIE TIPUOKEHHUsT 30HHOW TeopHu. I'paHuuHble ycioBus bopha -
Kapmana. Teopema Bnoxa. Brnoxosckue dyHkuuu. Ksasuumiysisc. 30HBI
Bpunmosna. DHepreTHYeCKUe 30HBbI.

BparroBckoe OTpa)KeHHWe 3JIeKTPOHOB IPHW  JIBHKEHHMM IO  KPHCTaly.
[TonocaTblii CIEKTp HEPTHUH.

[IpubnuxeHne  CHIBHOCBS3aHHBIX  BJEKTpoHOB.  CBs3p  LIMPHUHBI
pa3pelleHHOM 30HbI ¢ TEPEKPHITHEM BOJHOBBIX (YHKIME aToMOB. 3aKoH
aucnepcud. TeHzop oOpaTHBIX 3P(EKTUBHBIX Macc.

ITpubnuxeHre TOYTH CBOOOJHBIX 3JEKTPOHOB. bBpIrroBckue oTpameHus
3JIEKTPOHOB.

3anoHEHHE DHEPreTHYecKuX 30H snekTpoHamu. [losepxHocTh Depmu.
[T1oTHOCTE  COCTOSIHMM. Mertannpl, JUIJIEKTPUKK U IIOJYIIPOBOJHHKH.

ITonymeTtanisl.

8. MarnuTHBIe CBOHCTBA TBEPABIX TeJl
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HamarauueHHOCTH U BOCIPUUMYHMBOCTD. J{uaMarHeTuku, rnapaMarHeTuku 1
deppomarneruku. 3akonsl Kiopu u Kiopu - Beiicca. IlapamarHetusm u
AUAMArHETU3M IEKTPOHOB MTPOBOAUMOCTH.

Ilpupona deppomarnerusma. Pa3oBwlid Iepexo] B (PeppOMArHUTHOE
cocrogHue. Poib oOMeHHOro B3aumoseicTeust. Touka Kropu u BoCnpuuM4nBOCTb
(peppomarHeTuka.

deppoMarHuTHble AoMeHbl. lIpUduHBl NOsBIEHUS NOMEHOB. JlOMEHHbIE
rpauuib! (bioxa, Heens).

Antudeppomarnetukd.  MarHurHas  cTpyktypa.  Touka  Heens.
Bocnpunmuusocts  aHTu(eppoMmardHerukos. OeppumarHeTMkud.  MarHuTHas
CTPYKTYpa (peppUMarHeTuKoB.

CruHOBBIE BOJHBI, MArHOHBI.

JIBM>KeHMe MarHUTHOIO MOMEHTA B TIOCTOSIHHOM M IIEPEMEHHOM MarHMTHBIX

NOJISIX. DJIEKTPOHHBIM TapaMarHUTHBIA pe30HaHC. SnepHblil MarHUTHBIM pE30HAaHC.

9. OnTHYecKHEe H MATHHTOONITHYECKHE CBOHCTBA TBEPAbIX TeJl

KomnnekcHass  AWdJEKTpUYecKas  MPOHHUUAEMOCTb M ONTHYECKUE
nocrosuHbeie. Koadduuuentsr mnormomenus u - otpaxeHds. CoOTHOLIEHUS
Kpamepca-Kponwra.

IlornoweHuss cpera B MOJYNPOBOJHUKAX (MEX30HHOE, IPHUMECHOE
OIVIOLIEHKE, TOrJIOIIeHHe CBOOOIHBIMU HOCUTENsIMHU, pemieTkoi). Onpenenenue
OCHOBHBIX XapaKTEPUCTHK MTOIYITPOBOJIHUKA U3 ONTHYECKUX UCCIENOBAaHUIM.

Marnutoontuyeckue 3 dextsl (3pdextsr Papanes, Poxra u Keppa).

[IpOHUKHOBEHHE BBICOKOYACTOTHOIO MOJsi B MPOBOAHUK. HopManbHbINH M
aHOMasTbHbIH cKUH-3¢h dekTh. TonmuHa CKUH-CI104.

10. CBepXnpoBOAUMOCTDb

CeepxnpoBoaumocts. Kpurnueckass Temmneparypa. BeicokoTeMrepaTypHble
cBepXIpoBOgHKKH. DddexT MeiicHepa. KpuTnieckoe mose u KpUTUUECKHIA TOK.

CBepxmpoBOAHUKHA NEPBOro W BTOporo pona. VX MarHuTHBIE CBOWCTBA.

Buxpu AGpukocosa. [ nmyOuHa NpOHHKHOBEHHs MarHUTHOTO Nouis B oOpasell,.




D dexr [hrozedceona.

Kyl’[@pOBCKOG CIIapUBAHHE. I[J'IHHa KOT'CpEHTHOCTH. C—)Hepremqecxaﬂ meJib.
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