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BBenenne

B ocHoBy Hacrosimieli mporpamMmbl IOJIOKEHBI OCHOBHBIE  pa3zieibl  (PU3UKU
KOHJCHCUPOBAHHOTO COCTOSTHUS, Kacarollhecs OCHOBHBIX (DM3MUYECKUX MpoOIeM TaHHOM
obnactu. [Iporpamma pa3paboraHa SKCIIEPTHBHIM COBETOM M0 (hu3uKe BrICHIel aTTecTalioHHOM’
KOMHCCHUM IIpU ydacTUH MOCKOBCKOIO T'OCYJapCTBEHHOIO yHUBepcuTera wuM. M.B.
JlomonocoBa, Mucturyra ¢usuku meramio YpO PAH, ®UAH wum. I1.H. JleGeneBa u
WNucturyTa metamnypruu uM. baitkoBa PAH.

1. Cuabl CBSI3M B TBEPIABIX TeJIax

DNEeKTpOHHAs CTPYKTypa aTOMOB. XMUMHYECKasl CBSI3b U BaJICHTHOCTh. THUIIBI CHJI CBSI3U B
KOHJEHCUPOBAaHHOM cocTosiHuU: Ban nep BaanbcoBa cBsi3b, HOHHAs CBS3b, KOBAJCHTHAS CBS3b,
MeTaJTu4ecKasi CBs3b.

Xumuueckasi CBsi3b M OMMKHUN mopsanok. CTpyKTypa BelIecTBa C HEHANpPaBICHHBIM
B3aumo/eiictBrueM. [Ipumepbl KpUCTANIMYECKUX CTPYKTYP, OTBEUAIOLIUX IJIOTHBIM yIaKOBKaM
mapoB: npoctas kyoudeckas, OLIK, I'lIK, T'TTY, ctpykrypa tama CsCl, tuma NaCl, ctpykrypa
tuna nepockuta CaTiOs.

OcHOBHBIE CBOMCTBAa KOBaJ€HTHOM CBsA3M. CTpyKTypa BEILECTB C KOBAJECHTHBIMU
cBa3siMu. CTpyKTypa BEIIECTB THUMA celeHa. | mopuauzanus aTOMHBIX opOUTaIeil B MOJIEKyJax
u kpucrauiax. CTpyKTypa THMa aamasa u rpadura.

2. CumMeTpHus TBepABIX TeJl

Kpucrannuueckue u amopduble TBepiable Tena. T[paHCIALMOHHAS HHBAPUAHTHOCTB.
ba3uc u kpucrammyeckas CTpyKTypa. DleMeHTapHas sueiika. fueiika Burnepa — 3eiitua.
Pemerka bpaBe. O0o3HaueHust y3/10B, HampaBJICHUN U TUIOCKOCTEeW B Kpuctamie. OOparHas
pelieTka, ee cBoMcTBa. 30Ha bpuiuitosHa.

DNeMEHTbl CUMMETPUHU KPUCTAJUIOB: OBOPOTHI, OTPAKEHHSI, UHBEPCHUS, UHBEPCUOHHBIE
MOBOPOTHI, TpaHcsiuuu. Onepanuu (mpeodpa3zoBaHusl) CHMMETPHUH.

ONeMEeHTBbl TEOpUU TPyINI, TPYNNbl CUMMETpUU. BO3MOXKHBIE MOPSIKM MOBOPOTHBIX
oceit B kpucrtamie. [IpocTpaHCTBEeHHBbIE M TOYEUYHBIE TPYHIbl (KPUCTAUIMYECKUE KIIACCHI).
Knaccudukanus pemerox bpase.

3. lepekThI B TBEPABIX TeJaX

Toveunsie nedexTrl, NX oOpazoBaHue U nudpQy3us. BakaHcuu U Mexy3eIbHBIE aTOMBI.
Hedexter @penkens u LoTTkm.

Jluneitnpie pedextel. KpaeBble W BUHTOBBIE AMCIOKalMu. Ponb aucimokanuii B
TUTACTUYECKON ehopMaIinu.

4. luppakuus B KpUCTALIAX
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Pacnipoctpanenue BonH B Kpuctayviax. udpakius peHTTeHOBCKUX Jydei , HEHTPOHOB
U 2JIEKTPOHOB B KpUCTaJlIe. YTIPYToe U HEYNPYyroe paccestHue, uX 0COOEHHOCTH.

bparrosckue orpaxkeHus. ATOMHBIH U CTPYKTypHbIH (akropel. [udpakius B
aMOp(HBIX BEIIEeCTBaX.

5. KosieOanus pemerku

Konebanusi KpUCTAITUYECKON pEIIeTKH. YpaBHEHUs ABMXKEHHUsS aToMoB. [Ipoctas u
CJIOKHAsi OJHOMEpHBIEC LIENIOYKH aTOMOB. 3aKOH JUCIEPCUU YNPYTUX BOJH. AKYCTUYECKHE U
ontuueckue  koneOanus. KBantoBanme konebOanuii. DOHOHBL.  DIEKTPOH-(OHOHHOE
B3aNMOJICHCTBHE.

6. Ten1oBBIE CBOIICTBA TBEPABIX TeJl

TeroeMKoCTh TBEpABIX Tell. PemeTounas TemoeMKOCTb. DIEKTPOHHAS TEINIOEMKOCTb.
TeMrmiepaTypHas 3aBUCHMOCTb PEILIETOYHOU U 3JIEKTPOHHOU TEIJIOEMKOCTH.

Knaccuueckast Teopusi TEIJIOEMKOCTH. 3aKOH PaBHOMEPHOI'O pacHpeesIeHUs dHEpPruu
M0 CTENEeHsM CBOOOIBI B KijaccM4eckod (u3uke. ['paHUIBI CHPaBEMIMBOCTH KJIACCHYECKOM
TEOpUHU.

KBanToBas Teopus TemgoeMkocTd mo OinmrelHy u [lebato. IlpenenbHble ciydan
BBICOKHMX U HU3KUX TemrepaTyp. Temneparypa Jlebas.

TemnmoBoe  pacmmpeHue  TBepAblx Ten. Ero  ¢usndyeckoe  NPOUCXOXKICHHE.
AHrapMoHHuYecKue KojaeOaHus.

TermIonpoBoAHOCTh pEIIETOYHAss W DJJIEKTpOHHas. 3akoH Bunemana — @®panna as
ANIEKTPOHHOM TETNIOEMKOCTH U TETUIONPOBOJIHOCTH.

7. D1eKTPOHHBbIE CBOMCTBA TBEPABIX TeJl

OJEeKTpPOHHBIE CBOHCTBA TBEPABIX TEJI: OCHOBHBIE OKCIEPUMEHTAJIbHbIE (AKTHI.
[TpoBomumocTs, 3pdext Xosia, TEPMO3IC, (HOTONPOBOAMMOCTb, ONTHUYECKOE IOTJIOLICHHUE.
TpynHocTr 00bsACHEHHS ITHX (PaKTOB HAa OCHOBE KJIacCH4ecKoil Teopun pyre.

OcHoBHble TpUOIMKEHUsT 30HHOW Teopuu. ['panmunsie ycnoBust bopna — Kapmana.
Teopema bnoxa. biaoxosckue ¢ynknuu. KBazummmynbe. 30HbI bpumosHa. DHepreTuueckue
30HBI.

bparrosckoe oTpaxxeHue IEKTPOHOB NPU IBUKEHUHU 110 KpucTaiLty. [lomocarsiii criekTp
SHEPIHH.

[TpubmmkeHne CUIBHO CBS3aHHBIX AJIEKTPOHOB. CBSI3b IIMPUHBI Pa3pelICHHON 30HBI C
NEPEeKPBHITUEM  BOJHOBBIX (YHKUMH aTromMoB. 3aKOH JAucnepcud. TeH30p 0OpaTHBIX
3¢ PEKTUBHBIX Macc.

[TpubnmxeHre nouTu cBOOOIHBIX AIEKTPOHOB. BparroBckue oTpakeHus 3JIEKTPOHOB.
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3anojaHeHue SHepreTudeckux 30H anekTpoHamu. I[loBepxHocth ®epmu. IlnoTHOCTH

COCTOSIHMM. MeTasuibl, TUAJIEKTPUKU U MOTyIpOBOAHUKH. [losryMeTab.
8. MarHuTHbIe CBOMCTBA TBEPABIX TeJl

HamarnnyeHHOCT, ¥ BOCHPUMMYMBOCTh.  J[MaMarHeTWKH, TMapaMarHeTUKH U
dbeppomarneruku. 3akoHbl Kiopm u Kiopu — Beiicca. [lapamarHeTusmMm W auamMarHeTusm
AJIEKTPOHOB MPOBOJIUMOCTH.

[Tpupona deppomarnernzma. ®a3oBblii epexoq B peppoMarHUTHOE cocTosiHHE. Poib
oOMeHHOTrO0 B3aumozencTBus. Touka Kiopu u BocmpuuMYHBOCTH (heppoMarHeTuka.

deppoMarHuTHbIE AOMEHbI. [IpUYMHBI MOSBICHUS AOMEHOB. JlOMEHHBIE TI'paHMIIbI
(bnoxa, Heems).

Antudeppomarnetuku. MarnutHas cTpykTypa. Touka Heens. BocmpuumduBocTh
aHTu(eppoMaraeTukoB. PepprUMarHeTuku. MarauTHasi CTpykTypa peppuMarHeTHKOB.

CruHOBBIE BOJIHBI, MAarHOHBI.

JIBU)K€HHE MAarHUTHOIO MOMEHTa B INOCTOSHHOM W IEPEMEHHOM MAarHUTHBIX MOJIAX.
DJEKTPOHHBIN TapaAMAarHUTHBIN PE30HAHC. SIIEpHBIM MarHUTHBIN PE30HAHC.

9. OnTHYecKrue U MATHUTOONITHYECKHE CBOMCTBA TBEPABIX TeJl

KommuiekcHast  nuanekTpuyeckass MPOHUIIAEMOCTh M ONTHYECKHE IOCTOSHHBIE.
Koaddumments mornomienus u orpaxxenus. CoorHomenust Kpamepca-Kponura.

[Tornomienust cBeTa B MOJYNPOBOJHUKAX (MEXK30HHOE, MPUMECHOE IOTJIOIICHHE,
MOTJIONICHHE CBOOOJHBIMU HOCHUTEISIMU, pelieTkoil). OmnpeneneHue OCHOBHBIX XapaKTEPUCTUK
MOJIyIPOBOJIHUKA U3 ONTHYECKUX MCCIEA0BAHNM.

Marnuroontudeckue 3¢pdexrsr (3pdextsr Papanes, Doxra, u Keppa).

[IpoHUKHOBEHME BBICOKOYACTOTHOIO MOJs B MPOBOJHUK HOpManbHBIA M aHOMAaJIbHBIN
cKkuH-3¢GekThl. ToNnmHa CKUH-CO0S.

10. CBepxXnpoBOAMMOCTD

CBepXIpoBOANUMOCTb. Kpurnueckas TEeMIEpaTypa. BricokotemnepaTtypHbie
cBepxnpoBogHuKH. D dekT Meiiccaepa. Kpurnueckoe mosie u KpUTHIECKUH TOK.

CBepXIIpOBOJIHUKU MEpPBOrO W BTOporo poxa. Mx wmarHutHble cBoiicTBa. Buxpu
AbpukocoBa. ['ryOrHa MPOHUKHOBEHUSI MAarHUTHOTO T10JI B 00pa3ell.

Dddext Jxo3edcona.

KynepoBckoe cnapuBanue. J[JinHa KOT€pEHTHOCTU. DHEPreTUUECKasl IIeJIb.
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