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BBengenue

B ocHOBY HacTosIIIeH IPOTPaMMEI ITOJIOKEHBI OCHOBHBIC pa3/ieiibl (PU3UKU KOHJCHCUPOBAHHOTO COCTOSHUS,
KacaroIuecs: OCHOBHBIX (PH3MUYECKUX MPOOIIeM TaHHON 00IACTH.

[Iporpamma pazpaboTaHa SKCIEpTHBIM COBETOM Briciiel arTecTanmoHHO# koMuccnn MuHHCTEpCTBa 00pa30BaHus
Poccwuiickoii @eneparuu no ¢Gusuke mpu ydacTud MOCKOBCKOTO TOCYIapCTBEHHOTO yHUBEpcuTeTa M. M.B.
JlomoHocoBa, UuctutyTta dusuku meramioB YpO PAH, ®UAH uwm. [1.H. JleGeneBa n MHCTUTYTa METAILTYPIUU UM.
Baiikosa PAH.

1. Cuabl CBSI3M B TBEPIABIX TeJIax

DNeKTPOHHAs CTPYKTypa aTOMOB. XMMHUECKast CBSA3b M BAJIGHTHOCTh. THIBI CHIT CBS3U B KOHJEHCUPOBAaHHOM
COCTOSIHMU: BaH-/Iep-BaajbCOBa CBA3b, HOHHAS CBA3b, KOBAJIEHTHAS CBS3b, METAJIINUECKAS CBS3b.

Xumuueckas cBs3b U OMKHUEN opsiiok. CTpYKTypa BelllecTBa C HEeHANpPaBJICHHBIM B3auMoaeicTBrueM. [Ipumepsl
KPHUCTANIMUECKUX CTPYKTYP, OTBEHAIOUINX MJIOTHBIM YIIaKOBKaM IIapoB: mpocTad kyonueckas, OLIK, 'K, I'TTY,
crpykrypa tTuna CsCl, Tuna NaCl, crpykrypa Tuna neposckura CaTiOs.

OCHOBHBIE CBOICTBa KOBaJICHTHOH CBs3M. CTPYKTypa BEIECTB C KOBAJICHTHBIMU CBA3AMHU. CTPYKTypa BEIIECTB
THIa ceeHa. [ mopuamsanus aToOMHBIX opOuTasiel B Mojiekynax U kpuctauiax. CTpyKTypa TuIa aimasa u rpadura.

2. CumMMeTpHs TBepAbIX TeJl

Kpucrannmueckue u amopdHsie TBepasle Tena. TpaHCIIIMOHHAs HHBAPHAHTHOCTE. basuc n kpuctammmdeckas
CTPYKTypa. DieMeHTapHas siueiika. Sueiika Burnepa — 3elitiia. Pemerka bpase. O603HaueHMsI y3710B, HAIPaBJICHUH
W TUIoCKOCTel B KpucTaiie. OOpaTHas pelieTka, ee cBolcTBa. 30Ha bpmutosHa.

aﬂeMEHTI)I CUMMCTPUUN KPUCTAJUIOB: ITOBOPOTHI, OTPAKEHHUA, MHBEPCUA, MTHBEPCUOHHBIC ITOBOPOTHI, TDAHCIAHUHA.
Onepanuu (mpeodpazoBaHusl) CHMMETPHH.

DJIeMEHTBI TEOPHH TPYIIII, TPyl CHMMETPUH. BO3MOKHBIE OPSIKH MOBOPOTHBIX OCEH B KpUCTaILIE.
IIpocTpaHcTBeHHBIE U TOYEUHBIE IPYIbI (KpHCcTamIHIeckue kiaaccol). Knaccuduxanus pemerox bpase.

3. lepexThl B TBEPABIX TeJAX

Toueunsle neeKTsl, HX oOpa3oBanue u quddy3usa. Bakancuu u Mexy3enbHbIe aTOMBL. [edexTsr OpeHkens u
oTTKH.

Jluneiinpie nedextrl. KpaeBsie M BHHTOBBIC TUCITIOKANHU. PONb AUCIOKAIUI B TUTACTHYECKON Ae(opMaIivH.
4. Iuppakuust B KpUCTALIAX

PacnpocTpanenue BosH B Kpuctajuiax. Audpakuust peHTTeHOBCKHX Jy4eil, HSTPOHOB U 3JIEKTPOHOB B KpUCTAILIE.
Yupyroe u Heynpyroe paccestHue, iX 0COOEHHOCTH.

Bparrosckue orpaxkeHusl. ATOMHBIN U CTpYKTYpHBIH (hakTopbl. Jndpakiys B aMOpQHBIX BEIIECTBAX.



5. Konebanus pemerkn

Konebanus KpuCTaAITUIECKON PEeIIEeTKH. Y paBHEHUS IBIKCHUS aTOMOB. [IpocTas u cioxHas 0 JHOMEpHBIC IIEMOYKH
aTOMOB. 3aKOH TUCIIEPCHHU YIIPYTUX BOJNH. AKYCTHUYECKHE U ONTHYECKHe KojeOaHmst. KBaHTOBaHME KONeOaHMI.
®DOHOHBL. DNEKTPOH-(POHOHHOE B3aUMOICHCTBHE.

6. TenuioBBIE CBOMCTBA TBEPABIX TeJl

TemmoeMKoCTh TBEPABIX TEJI. PeneToyHas TemI0eMKOCTb. DIEKTPOHHAS TEIUNIOEMKOCTh. TeMmeparypHas
3aBUCUMOCTb PELIETOYHON U 3JIEKTPOHHOM TEMJI0EMKOCTH.

Knaccuueckast Teopust TEMIOEMKOCTH. 3aKOH paBHOMEPHOTO PACIIPEIEICHNS SHEPTUH 10 CTEIIEHSIM CBOOOMBI B
KJIaccu4aeckoil pusuke. I'paHUIIBI CTIPaBEITMBOCTH KIACCHIECKOM TEOPHH.

KBaHTOBast Teopus TEMI0EMKOCTH 110 DiHIITEHHY 1 Jlebato. [IpenenpHble ciaydan BEICOKMX U HU3KUX TEMIIEparyp.
Temmeparypa [lebas.

TennoBoe paclIinpeHUEC TBEPABIX TEJI. Ero (1)1/131/111601(06 MMPOUCXOKICHHUEC. AHFapMOHI/I‘IeCKI/Ie KoJiebaHus.

TemnonpoBoAHOCTh pEIeTOYHAs U DJIEKTPOHHAs. 3akoH Bunemana — @panua AJis1 2JIeKTPOHHON TeTNIOEMKOCTH U
TEIUIONIPOBOHOCTH.

7. DJIeKTPOHHBbIE CBOWCTBA TBEPABIX TeJ

DJIeKTPOHHBIE CBOWCTBA TBEPBIX TEJ: OCHOBHBIE 3KCIIepUMeHTanbHble (hakThl. [IpoBoanmocTs, 3¢ ekt Xoma,
TepM0oIJIC, HOTONPOBOAUMOCTE, ONITHYECKOE MOTJIOIeHHEe. TpyIHOCTH 00BsICHEHHS 3TUX (hAaKTOB HA OCHOBE
KJlaccuueckout reopuu pyze.

OcHOBHBIE TPUOIIDKEHISI 30HHOH Teopun. [ pannunsie yenosus bopra — Kapmana. Teopema bnoxa. brioxosckue
¢ynkuun. Ksasunmmynbce. 30Hb1 bpunirosHa. DHepreTuiecKie 30Hbl.

Bp3ITOBCI(OC OTPAKCHHUC 3JICKTPOHOB ITPU ABMIKCHUH 11O KPUCTAJLTY. ITomocarerit CIICKTP SHCPTHUU.

[TpubmkeHne CHITbHOCBSI3aHHBIX 3JIEKTPOHOB. CBA3b IMPUHBI PA3pPENICHHON 30HbI C TIEPEKPHITHEM BOTHOBBIX
(yHKImii aToMOB. 3aK0H auctiepcui. TeH30p 00paTHBIX 3¢ HEKTUBHBIX MacC.

[TpubnmkeHre moYTH CBOOOTHBIX 3JIEKTPOHOB. BparroBckue oTpaxeHus! SJIEKTPOHOB.

3anosHeHNEe YHEPreTHYECKUX 30H AekTpoHaMHu. [ToBepxHOCTs PepMmu. [I10THOCTH cocTosHUIT. MeTasusl,
JIUBJIEKTPUKH U TOTynpoBOAHUKH. [TomymeTansl.

8. MarHuTHbIe CBOICTBA TBEPABIX TeJ

HamaramueHHOCTh M BOCIPUUMYNBOCTG. /IlnaMarHeTHKy, napaMarHeTHKH U ¢peppoMarseTuku. 3akoHs! Kiopu u
Kropu — Beiicca. [lapamMaraeTusm u JuaMarHeTH3M 3JIEKTPOHOB IIPOBOIUMOCTH.

[Mpupona dpeppomarnernsma. Pa3oBbiii nepexo] B heppoMarHUTHOE COCTOsIHUE. POJIb 0OMEHHOTO B3aUMO/IEHCTBYSL.
Touka Kropu 1 BocnpuiIMUYHBOCTE (peppomMarHeTuka.

®eppomarHuTHeie JoMeHEI. [IpruunHE mosiBiieHUs ToMeHoB. JlomenHbie rpanuis! (bioxa, Hees).

AnTtndeppomarueTnku. MarautHas crpykrypa. Touka Heemns. BocipunmunBocTs aHTH()EppOMarHeTHKOB.
®deppumarneTnkn. MarauTHast CTpyKTypa GpeppruMarHeTHKOB.

CrnHOBBIE BOJIHbI, MAarHOHBI.



JIBmkeHre MarHUTHOTO MOMEHTA B IIOCTOSTHHOM M IEPEMEHHOM MarHUTHBIX HOJISX. DIIEKTPOHHBIN TapaMarHUTHBIN
pe3oHaHc. SnepHblit MArHUTHBIN pE30HAHC.

9. OnTHYecKHe 1 MATHUTOONI THYECKHUE CBOIICTBA TBEPABIX TeJl

KommnekcHast auaieKTprdecKas IPOHUIAEMOCTh M ONTHIECKHE MOCTOsTHHEBIE. K03 hunneHTs! moriomenns u
orpaxkenms. Cootromenus Kpamepca—Kponwra.

IornomieHus cBeta B MOMYNPOBOAHUKAX (MEXK30HHOE, IPUMECHOE MOTIIONICHIE, TOTJIONICHAS CBOOOTHBIMU
HOCHUTEJISIMU, pelieTkoi). OnpeaeneHiue OCHOBHBIX XapaKTEPUCTUK MOTYNPOBOJHUKA U3 OMITUYECKUX
HCCJICIOBAaHU.

Maruutoontuueckue 3¢ ¢dextsl (3pdexter Dapanes, Doxra u Keppa).

HpOHI/IKHOBeHI/Ie BBICOKOYAaCTOTHOT'O MOJIA B IPOBOJHUK. HOpMaJ’IbHHﬁ U1 aHOMAaJIbHBIHN CKI/IH-Sq)(i)eKTLI. Tonmuna
CKHH-CJIOA.

10. CBepxnpoBOAUMOCTH

CaepxmnpoBoauMocTs. Kputndeckas tremnepatypa. BeicokoTeMiiepatypHble CBEpXIIPOBOAHUKH. DPdekt MeiicHepa.
Kpurnueckoe mnosie 1 KpUTUIECKUH TOK.

CBepXIpOBOTHIKH IIEPBOTO U BTOPOTO poaa. MIx MarHuTHBIE cBOHCTBa. Buxpu AbpukocoBa. [myOuna
MPOHUKHOBEHMSI MAarHUTHOTO TIOJISt B 0Opaserl.

O dexr dxozedcona.

Kyneposckoe cnapuBanue. [JJIMHa KOT€PEHTHOCTH. DHEpreTHuecKast mieb.
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obpamumy Ha pazdenvt 7-10 npoepammul.



