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BBenenue

B ocHOBY HacTosIIel MPOrpaMMbl MOJI0KEHbI OCHOBHBIE pa3ziesbl GU3UKU KOHICHCUPOBAHHOTO COCTOSHUS,
Kacarolnecs: OCHOBHBIX (PH3MUYECKIX MPOOIeM TaHHOH O0IaCTH.

IIporpamma pa3paboTaHa 3KCIIEPTHBIM COBETOM BEIcIiei aTTecTallmOHHO KOMUCCHH MHUHUCTEpPCTBAa 00pa30BaHH
Poccuiickoit @eneparun mmo pusnke mpu ydactuil MOCKOBCKOTO TOCYJapCTBEHHOTO YHHBEpcHuTeTa uM. M.B.
JlomonocoBa, MucTtuTyTa Qm3uku metainioB YpO PAH, ®UAH um. I1.H. Jlebenera u MHCTHTYTa METAJUTypTUU FIM.
baiikoBa PAH.

1. Cuubl CBSI3M B TBEPIBIX TeJax

OJeKTpOHHAsI CTPYKTYpa aTOMOB. XMMHUYECKasl CBSI3b X BAJICHTHOCTH. THIIBI CHJT CBS3H B KOHICHCUPOBAHHOM
COCTOSIHMH: BaH-JI€P-BaaJIbCOBA CBSA3b, HOHHAS CBSI3b, KOBAJCHTHAS CBA3b, METAJUTNUCCKAS CBSI3b.

Xumudeckas CBsi3b B OMKHUH mopsanok. CTPyKTypa BelIecTBa ¢ HEHAIIPaBICHHBIM B3anMoeiictBreM. [Ipumepsl
KPHUCTAJUTMYECKUX CTPYKTYP, OTBEUAONINX INIOTHBIM YIIaKOBKaM IIapoB: mpoctas kyondeckas, OLK, I'LIK, T'TTY,
crpykrypa Trna CsCl, tuma NaCl, ctpykrypa trma neposckura CaTiOs.

OcCHOBHBIE CBOICTBa KOBaJIEHTHOH cBA3U. CTPYKTypa BEIIECTB C KOBAIEHTHBIMU CBA3AMHU. CTPYKTYpa BEILECTB
THIA celeHa. | mOpuamu3amust aTOMHBIX OpOHTalel B MOJIeKyIax 1 Kpuctauiax. CTpykTypa THIa anMasa u rpadura.

2. CummeTpHs TBePABIX TeJl

Kpucrannmueckue u aMmopgHble TBepabIe Tena. TpaHCIsIIMOHHAs HHBapUAHTHOCTb. ba3uc u kpuctammnyeckas
CTPYKTypa. DIleMeHTapHas sueika. Adeiika Burnepa — 3eiitia. Pemerka bpase. O003HaueHHS y3II0B, HAIPABICHUH
U IIocKocTel B kpuctaiure. OOpaTHast pemeTka, ee cBoiicTBa. 30Ha bprumosHa.

DJIeMEeHTBl CHMMETPUH KPUCTAIUIOB: TOBOPOTHI, OTPAXKEHHsI, ”HBEPCHSI, THBEPCUOHHBIE TIOBOPOTHI, TPAHCIISLIUH.
Oneparnmn (mpeoOpa3oBaHUs) CHMMETPHH.

OneMeHTHI TEOPUH TPYIIIL, TPYIIIBI CHMMETpUHU. BO3MOKHBIE TIOPSIKH TIOBOPOTHBIX OCEH B KpHUCTAIIE.
IIpocTpaHcTBeHHBIE U TOYEYHBIE IPYMIbI (KpHCcTaIHIeckue kiaaccol). Knaccuduxanus pemerox bpase.

3. le(peKTHI B TBEPABIX TEJAX

Toueunsie nedektsl, ux obpazosanue U quddy3us. Bakancuu u MexysenbHbie aToMbl. Jledektsl Dpenkens u
IToTTKM.

Jluneiinble nedextsl. KpaeBbie M BUHTOBBIE AMCIIOKALMH. POJIb ANCIIOKAINIA B MIJIACTHYECKOH AedhopMaliH.

4. ludpakums B KpUCTAJLIIaAX

Pacmpoctpanenue BoH B KpucTayuiax. JAudpaxiust peHTT€HOBCKUX JIydeil, HSHTPOHOB U 3JIEKTPOHOB B KPHCTAIITIE.
Ynpyroe u HeyIpyroe paccestHue, UX 0COOEHHOCTH.

BparroBckue orpaxkeHus. ATOMHBIN U CTPYKTYpHBIH hakTopbl. Jndpakims B aMOpQHBIX BElIeCTBaX.

5. KoJsieOanus pemieTku

Konebanus KprCTaITMYECKON pENIeTKU. Y paBHEHUS IBHKCHUS aTOMOB. [IpocTast 1 clto)KHasi OTHOMEPHBIC IIETTOYKA
aTOMOB. 3aKOH JTUCIIEPCHHU YIIPYTUX BOJH. AKYCTHUYECKHUE U ONTHYCCKHE KoeOanus. KBantoBanue koneOaHuii.
®DOHOHBL. JNEKTPOH-(POHOHHOE B3aUMO/ICHCTBHE.



6. TeruioBbIE CBOWCTBA TBEPABIX
TeJI

TenmoeMKoCTh TBEPABIX TEJI. Pemerounas TeniI0e€MKOCTb. 3J'IeKTpOHHaH TCIIIIOCMKOCTb. TeMnepaTypHasI
3aBUCHUMOCTb pemeTquof/i n SHCKTpOHHOﬁ TCIIJIOCMKOCTH.

Knaccuueckas TCOPUs TCIIJIOCMKOCTH. 3akoH PaBHOMCEPHOI'O paclupeACJICHUA SHEPTHUN 1O CTCIICHAM CBO6OILLI B
KJIaCCUYECKOMU (1)1/131/11(6. rpaHI/IHI)I CIIPaBCAJINBOCTHU KJIaCCUYECKOM TCOpUU.

KsanroBas Teopus TemmoeMkocTr o JiHmTeHY 1 Jlebaro. [IpenensHple ciiydan BEICOKUX M HU3KHX TEMIEpaTyp.
Temmeparypa [lebast.

TennoBoe pacmmpeHue TBepAbIX Ted. Ero ¢pusniaeckoe mponucxoxacHne. AHrapMOHHIECKHE KOJICOaHHS.

TeHHOHpOBO,HHOCTL peuieTouHasd U 5JICKTPOHHAA. 3akoH Bunemana — CDpaHua JJIsL SHGKTpOHHOﬁ TCIIJIOCMKOCTHU U
TETUIONIPOBOAHOCTH.

7. DJIeKTPOHHBbIE CBOHCTBA
TBePAbIX TeJ

DJeKTpOHHBIC CBOWCTBA TBEPABIX TEI: OCHOBHBIE 3KCIIEpUMEHTaNbHbIe (hakThl. [IpoBoanmocTs, 3¢ ekt Xomna,
TepM0oI/IC, GOTONPOBOAUMOCTE, ONITHYECKOE MOTJIoIIeHHe. TpyIHOCTH 00BsICHEHHS 3TUX (hAKTOB HAa OCHOBE
KJlaccuueckout reopuu pyze.

OcHOBHBIE TPUOIIDKEHHSI 30HHOH Teopun. [ pannunsie yenosus bopra — Kapmana. Teopema bnoxa. bioxosckue
¢yakann. Keasunmirynsc. 30Hb1 bpriumtosHa. JHepreTHIecKie 30HbI.

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

[TpubnmxeHue CUIbHOCBI3aHHBIX 3JIEKTPOHOB. CBSI3b IIUPUHBI PAa3pPEIICHHOM 30HBI C TEPEKPHITHEM BOJIHOBBIX
(yHKImif aTOMOB. 3aK0H auctiepcur. TeH30p 00paTHRIX 3P PEKTUBHBIX Macc.

[TpubnmkeHrne NoYTH CBOOOTHBIX 3JIEKTPOHOB. BparroBckue oTpaxeHus! SJIEKTPOHOB.

3anosHeHNE YHEPreTHYECKUX 30H eKTpoHaMH. [ToBepxHocTs @epmu. ITnoTHOCTH cocTosHuMil. MeTasl,
JIUBJIEKTPUKH U TOTynpoBOAHUKH. [TomymeTansl.

8. MarHuTHbIe CBOMCTBA TBEPABIX
TeJ

HamarangennocTs u BOCIIPUUMYUNBOCTD. ﬂI/IaMaFHCTI/II(I/I, napaMmarHeTuku u (I)eppOMaFHeTI/II(I/I. 3aK0OHBI KIOpI/I u
KIOpI/I — Beiicca. HapaMaFHeTI/ISM U AMaMAard€Tus3M 3JICKTPOHOB IMMTPOBOAMMOCTH.

IIpupona peppomarnernzma. Pa3oBslii mepexo B heppoOMarHUTHOE COCTOSTHIE. Pojib 0OMEHHOTO B3aMMOACHCTBUSL.
Touka Ktopu 1 BOCIpHMMYHBOCTH (heppOMarHeTHKa.

®deppomarHuTHbIe JoMeHBI. [IprunHbl mosiBieHus 1oMeHoB. Jlomennble rpanuis! (bioxa, Heems).

AnTtndeppomarsetuku. MarantHas cTpykrypa. Touka Heenst. BocpunMmuanBocTs aHTH(DEPPOMArHETHKOB.
®eppuMarHeTHki. MarHuTHas CTPYKTypa (pepprMarHeTHKOB.

CruHOBBIE BOJIHbI, MAarHOHBI.

JIBr>keHHEe MarHUTHOTO MOMEHTA B MIOCTOSIHHOM U IIEPEMEHHOM MAarHUTHBIX HOMSIX. DJIEKTPOHHBIN MapaMarHUTHBINA
pe3oHaHC. SnepHblil MATHUTHBINA PE30HAHC.



9. OnTnueckue n
MATHUTOONTHYECKHE CBOMCTBA
TBEPABIX TeJ

KommekcHast auanekTpudeckas IPOHUIAEMOCTh B ONITHYecKue roctosiHabie. KoaddunmenTs! nornomenns u
orpaxkenms. Cootromenus Kpamepca—Kponwura.

[ornomenus cBeta B MOTYMPOBOAHUKAX (MEXK30HHOE, IPUMECHOE MOTIIONICHHE, IIOTIIOMICHHE CBOOOTHBIMA
HOCHTEIISIMH, penieTkoii). OnpeneneHne OCHOBHBIX XapaKTePUCTHK ITOTYTIPOBOTHUKA M3 ONTHYECKIX
HCCJIEIOBAaHU.

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

HpOHI/IKHOBeHI/Ie BBICOKOYAaCTOTHOI'O ITOJIAA B IIPOBOJHUK. HOpMaJ’ILHLIfI U1 aHOMAaJIbHBII CKI/IH-S(l)(i)eKTLI. Tonmuna
CKHH-CJIOA.

10. CBepxnpoBoAUMOCTH

CaepxmnpoBoaumMocTb. Kputnueckas remnepartypa. BeicokoTemiiepaTypHble CBEpXITPOBOAHUKH. D ekt MelicHepa.
Kpurnueckoe mnosie 1 KpUTUIECKUHA TOK.

CBepXIpOBOJHUKH [IEPBOTO ¥ BTOPOTOo poja. Vix maruuTHbIe cBoiicTBa. Buxpu Adpukocosa. ['yOonHa
MIPOHUKHOBEHHSI MAarHUTHOTO TOJIA B 00pasel.

O dexr dxozedcona.

KyHepOBCKOG CIIapuBaHHC. I[J'II/IHa KOI'€pCHTHOCTH. 9H€pFeTI/I‘IeCKa$I IcJib.
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