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BBenenue

B ocHOBy Hacrosel mporpaMMbl MOJ0KEHBI OCHOBHBIC pa3fieibl (GU3UKH
KOHJICHCUPOBAHHOTO COCTOSIHMS, Kacaroluecss OCHOBHBIX (M3UYECKHX MPoOIeM
nanHou ob6mactu. Ilporpamma paspaboTaHa HKCHEPTHBIM COBETOM IO (PU3HKE
Bricmen aTTECTAllMOHHOM KOMUCCHUH pu y4yacTuu MOCKOBCKOI0O
rocyJaapcTBeHHoro yHuBepcuteta uMm. M.B. JlomonocoBa, UHcTuTyTa (usuku
MetaiioB YpO PAH, ®UAH wuwm. I1.H. Jlebenera u UHCTUTYTa METAJLITypruy UM.
baitkoBa PAH.

1. CuJibl CBSI3M B TBEP/bIX TeJax

DJIEKTPOHHAS CTPYKTYpa aTOMOB. XHUMHUYECKAsl CBA3b U BAJICHTHOCTb. T HUIIbI
CUJI CBSI3UM B KOHJICHCUPOBAaHHOM cOCTOsiHMM: Ban nep BaanbcoBa cBsI3b, MOHHAs
CBA3b, KOBAJICHTHAS CBSI3b, METAININYECKAS CBA3b.

Xumuyeckasi CBs3b U OnmxHUNA mopsaok. CTpykTypa BellecTBa C
HEHAIIPABJIICHHBIM B3auMoJAeWcTBUEM. IIpuMepbl KpUCTAaUIMYECKUX CTPYKTYP,
OTBEYAKIIMX IUIOTHBIM yHakoBKaMm IapoB: mpocrtas kybumueckas, OLK, 'K,
['TIY, ctpykrypa tuna CsCl, Tuna NaCl, ctpykrypa tuna nepockuta CaTiO;.

OCHOBHBIE CBOMCTBAa KOBAJEHTHOM CBs3u. CTpyKTypa BEUIECTB C
KOBAJIECHTHBIMHM CBA3sAMU. CTpyKTypa BELIECTB THUNA CeleHa. [ uOpunusanus
aTOMHBIX OpOHWTaiell B MoJjekynax M kpucramiax. CTpykTypa THNa anmasa u

rpadura.

2. CuMMeTpHUs TBEPAbIX TeJ

Kpucrannnueckue wu amopdHble TBepAble Tena. | paHCISIUOHHAS
WHBApUAHTHOCTb. ba3uc M KpUCTAUIMYECKasd CTPYKTypa. DJIEMEHTApPHAs SYEHKa.
Sueiika Burnepa — 3eiitia. Pemerka bpase. O603HaueHus y3710B, HallpaBICHUN U

IUIOCKOCTEH B Kpuctaie. OOpaTHas pemieTka, ee cBoiicTBa. 3oHa bpummiosna.
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DneMEHTh CUMMETPHH KPUCTAUIOB: TIOBOPOTHI, OTPAKCHUS, HHBEPCHSI,
WHBEPCUOHHBIE  TMMOBOPOTHI,  TpaHcisauuu. Omneparuu  (mpeoOpazoBaHus)
CUMMETPHH.

DNeMEHThl TEOpUU TPYNN, TPYIIBI CHMMETPUUA. BO3MOXKHBIC TOPSIKH
MOBOPOTHBIX OCEH B Kpucrtamuie. [IpocTpaHCTBEHHBIE W TOYEUYHBIC TPYIIITHI

(xpuctammmueckue kiaaccel). Knaccudukarmms pemerok bpase.

3. lepeKThI B TBEPABIX TeJIaxX

Toueunsle pgedextsl, ux oOpazoBanue u audPdy3ua. Bakancuum wu
Mexy3enbHble aToMbl. JlepexkTsl @penkens u LLloTTku.
JIuneiinbie nedextol. KpaeBbie u BUHTOBBIE AUCOKanuu. Poib nucnokamuit

B [JTACTUYECKOU edopmalumu.

4. Indpakuus B KpucTaiax

PacnpocTtpanenue BoiH B kpuctamiax. Judpakinus peHTTeHOBCKUX JIydeH ,
HEUTPOHOB M DJIEKTPOHOB B KPHUCTAJUIE. YIIPYro€ M HEYNPYroe paccesHue, X
OCOOEHHOCTH.

Bbparrosckue oTpakeHus. ATOMHBIA U CTPYKTYpHBIA (akTopsl. Judpaxius

B aMOP(HBIX BELIECTBAX.
5. Kontebanus pemerku
Konebanust KpUCTAJUIMYECKOW pEIIETKH. YPABHEHUS JBHXKEHHS aTOMOB.
IIpocTas u cioXxHas ONHOMEPHBIE LEMOYKA aTOMOB. 3aKOH JIUCIIEPCHHM YIPYTHUX
BOJIH. AKYCTHMYECKHE M ONTHYECKHe KojeOaHuss. KBaHTOBaHHME KoJieOaHUM.

®oHOHBI. DNEKTPOH-POHOHHOE B3aUMOJCHCTBHE.

6. TenuioBbIe CBOMCTBA TBEPABIX TeJI



TennoemMKocTh TBEPIABIX Te. PemerodHas TEIIOEMKOCTh. JJIEKTPOHHAs
TEIUIOEMKOCTb. TemmnepaTypHass 3aBUCUMOCTb PEUIETOYHOW M AJIEKTPOHHOU
TEITIOEMKOCTH.

Kitaccnueckas Teopus TEIJIOEMKOCTH. 3aKkoH PaBHOMEPHOTO
pacnpesieJieHus: DHEpPruyd MO CTENeHsM CBOOOAbl B KJIaCCHYECKOM (hU3HKe.
['panuIpl CIpaBEVIMBOCTH KJIACCHYECKON TEOPHH.

KBaHTOBasi Teopusi TEIIOEMKOCTH 1Mo DWHIITEeHHY U [[ebaro. [IpeaenpHbie
Clly4au BBICOKHMX W HU3KHUX Temrepatryp. Temmeparypa JleOas.

TemnoBoe pacmmpeHue TBepAbIX Teid. Ero ¢gusnueckoe mpoucxoxKIeHUE.
AHrapMOHHYECKHE KOJIeOaHusI.

TennonpoBOIHOCTh PEMIETOYHAsT W DJIJIEKTPOHHasA. 3akoH Buaemana —

(DpaHHalDUIBHCKTpOHHOﬁTEHHOCMKOCTHIlTCHHOHpOBOHHOCTH.

7. DJ1eKTPOHHBbIE CBOWICTBA TBEPABIX TeJl

DONeKTpOHHBIE CBOMCTBAa TBEPABIX TEJI: OCHOBHBIE SKCIIEPUMEHTAJIbHBIC
daktel. IIpoBoammocts, »ddexr Xomma, TepMOdAC, (HOTONPOBOAUMOCTD,
onTUYecKoe morjomeHrue. TpyaHOCTH OOBSCHEHHUS JSTUX (PAKTOB HA OCHOBE
KJIacCH4ecKou Teopud Jpyne.

OcHoBHBIE TPUOIMKEHHUS 30HHON Teopuu. ['pannunbie ycnoBusi bopHa —
Kapmana. Teopema bnoxa. brnoxoBckue @ynkiuu. Ksazuummynbc. 30HBI
bputtosna. DHepreTuyeckue 30HbI.

BbparroBckoe oTpakeHHE OJJEKTPOHOB TMPH JBMXKEHHH 110 KPUCTAIIY.
[TosiocaTeiii CIEKTP DHEPTHM.

[IpubnuxkeHne CUIBHO  CBSA3AHHBIX  AJEKTPOHOB. CBSA3b  HIMPUHBI
pa3pelieHHOW 30HBI C TMEPEKPHITHEM BOJHOBBIX (QYHKIUMH aToMOB. 3aKoH
nucriepcud. TeH3op 00paTHbIX 3(HPEKTUBHBIX Macc.

[TpubnuxeHue Mo4YTH CBOOOTHBIX SJIEKTPOHOB. BpATTOBCKHME OTpa)KeHUs

9JICKTPOHOB.
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3anoJIHEHUE DJHEPreTUYECKUX 30H anekTpoHamu. llosepxHocts depmu.
[InoTHOCTE  cOoCTOSTHMKA. MeTaiuibl, AUIEKTPUKUM W MOJIYNPOBOJIHHKHU.

[TomymeTauibl.

8. MaruuTHbI€e CBOMCTBA TBEPAbIX TeJl

HamarHn4eHHOCTh U BOCIIPUUMYHBOCTD. /J[MamMarHeTMKH, napaMarHeTUKU U
deppomarnetuku. 3akonbl Kropu u Kiopu — Beiicca. Ilapamarnetusm wu
JMaMarHeTu3M 3JIEKTPOHOB TPOBOJAUMOCTH.

[Ipupona deppomarneruzma. Da3zoBblii mepexoq B (peppomMarHUTHOE
cocrosinue. Pons oOmMeHHoro B3aumoseiicteus. Touka Kiopu 1 BOCIPUMMYHBOCTD
dbeppoMarseTuka.

@eppOMarHuTHbBIE JOMEHBl. [IpUYMHBI MOSIBIEHUS [TOMEHOB. J[OMEHHbIE
rpanunsl (bioxa, Heens).

Antudeppomarnetuku.  MarnuTHas ~— cTpykrypa.  Touka  Heemns.
BocnpuumunBocts  anTHdEppoMarHeTukoB. DeppuMarHeTuku. MarHuTHas
CTPYKTypa (peppruMarHeTHKOB.

CnuHOBBIE BOJIHBI, MATHOHBI.

JIBM>KEHHE MarHUTHOTO MOMEHTA B ITOCTOSSHHOM U IIEPEMEHHOM MarHUTHBIX
NOJISIX. OJEKTPOHHBIA TapaMarHUTHBIA  pe30HaHC. SaepHbId  MarHUTHBIN

pe30HaHC.

9. OnTHyeckye 1 MATHUTOONITHYECKHE CBOIiCTBA TBEPABIX TEJI

KommnekcHass  audiIeKTpuyecKkas  MPOHULIAEMOCTb W ONTHUYECKHUE
noctosinabie.  Koaddummentsl mnornomenus u - orpaxkeHus. COOTHOIICHUS

Kpamepca-Kponwura.
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[lornomenust cBeta B MOJYOPOBOJHHMKAX (MEXK30HHOE, MPUMECHOE
MIOTJIONICHKE, TIOTJIONICHHE CBOOOAHBIMA HOCUTEISIMU, pemeTkor). OnpeneneHue
OCHOBHBIX XapaKTEPUCTHUK MOJYIPOBOJIHUKA U3 ONTHYECKUX UCCICTOBAHUN.

Maruurtoontuueckue 3 dextsl (3pdexter Papanes, Poxra, u Keppa).

[IpOHMKHOBEHHE BBICOKOYACTOTHOTO MOJIA B NMPOBOAHMK HopmanbHbBIN U

aHOMaJIbHBINA CKUH-2(QEKThI. TOMIMIMHA CKUH-CIIOSI.

10. CBepxXnpoBOAUMOCTD

CaepxmnpoBoauMocTh. Kputnueckas Temmeparypa. BeicokoTremnepaTypHbie
cBepx1npoBoaHUKH. Dhdext MeiiccHepa. Kputndeckoe 1mosie u KpuTHYECKUH TOK.
CBepxXIpOBOJHUKH TEPBOTO M BTOPOTO poja. VX MarHuWTHBIE CBOWCTBA.
Buxpu A6pukocosa. [ myOrHa MpOHUKHOBEHHSI MAarHUTHOTO TIOJIsI B 00pasell.
Dddekr Jxo3zedcona.

KynepoBckoe cnapuBanue. J[iMHa KOrepeHTHOCTU. DHEPreTuuecKas meb.
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IIpumeyanue
Ilpu noozomoske k 3K3amMeHy HO OMPACIU «MeXHUYeCcKue HAyKu» Heooxooumo

ocoboe sHUManue oopamums Ha pazoenvt 7-10 npoepammoi.
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