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Cuuibl CBSI3HM B TBEpPABIX TeJIax

OJIeKTpOHHAsl CTPYKTypa aTOMOB. XUMHYECKas CBA3b M BAJICHTHOCTD.
Tunsl cun cBsI3u B KOHIACHCUPOBAaHHOM COCTOSIHMM: BaH-IE€p-BaalbCOBa CBS3b,
MOHHAs CBS3b, KOBAJICHTHAs CBSI3b, METAIUIMYECKASI CBSI3b.

XuMuyeckasi CBs3b W OmkHUM mopsaok. CTpyKTypa BelIecTBa C He
HaIpaBJICHHbIM B3auMozeiicTBueM. IIpumepsl KpUCTAIIUYECKUX CTPYKTYP,
OTBEUAIOLIMX IUIOTHBIM yHNaKOBKaM IIapoB: mpocrtas kKyOmyeckas. OLIK, I'IIK,
I'T1Y, crpykrypa tuna CsC1, tuna NaCl, crpykrypa tumna nepoBckuta CaTiOs.

OcHOBHbIE CBOMCTBa KOBaJ€HTHON cCBsi3U. CTpyKTypa BELIECTB C
KOBaJICHTHBIMH CBsi3iMU. CTpyKTypa BeEIIECTB THMA celeHa. [ ubpuauzaius
aTOMHBIX OpOMTalIell B MoJieKyJax U Kpuctauiax. CTpykTypa THIa anMasa |
rpadura.

CummeTpusi TBepaAbIX TeJ

Kpucrammueckue u amopdHble TBepable Tena. TpaHCISIIMOHHAS
WHBapUaHTHOCTh. ba3nuc U KpucTtammyeckas: CTpyKTypa. JJIE€MEHTapHas sTYehKa.
SAueiika Burnepa-3eiitiia. Pemmerka bpase. O603HaueHus y3/10B, HallpaBICHUN U
iockocTei B kpuctaiie. OOpaTHas pelieTka, ee cBoiicTBa. 3oHa bpuinmosHa.

DNeMEeHThl CUMMETPHHM KPHUCTAJIOB: MOBOPOTHI, OTPAKEHUS, UHBEPCUS,
WHBEPCUOHHBIE  MOBOPOTHI, TpaHcuanuu. Onepamuu  (mpeodpa3oBaHus)
CUMMETPHUH.

DJIEeMEHThl TEOPUM TPYMI, TPYIIbl CUMMETPUU. BO3MOXKHBIE TOPSIAKA
MOBOPOTHBIX Ocei B Kpuctame. [IpocTpaHCTBEHHBIE W TOUYEUHBIE TPYMIIBI
(xpucramuyeckue kiaccel). Knaccudukanus pemerok bpage.

JedeKThI B TBEPABIX TEJIaX
Toueunsie pedexTbl, ux obOpazoBanwe u guddys3us. Bakancuu wu
Mexy3enbHbie aToMbl. JledexTsl Openkens u [loTTku.
Jluneiinpie gedextol. KpaeBble W BUHTOBbIE JuciOKaluu. Pob
JMCITOKAIIMK B TIJIACTHYSCKOM JtepopmMarium.

JAudpakuus B KpucTawiax
Pacnipoctpanenne BoaH B Kpuctauiax. Jludpaxims peHTTEHOBCKUX
Jly4yel, HEUTPOHOB M DJJECKTPOHOB B KpUCTAUIE. YIPYroe H HEYIpPyroe
paccestHue, uX 0COOEHHOCTH.
bparroBckue oTpaxkeHus. ATOMHBIM M CTPYKTYpHBIH  (DaKTOpHI.
Hudpakuus B aMop(dHBIX BEIIECTBaX.

Kosie0anus pemerku
KonebGanusi kpucTamIndecKol pemeTku. YpaBHEHHUS JBUKEHHS aTOMOB.
[IpocTtas u ciaokHass OJTHOMEPHBIE LIEMOYKHA aTOMOB. 3aKOH JIUCIIEPCUU YIPYTHX
BOJIH. AKYCTHYECKHEe U omnThyeckue KkojeOanus. KsaHToBaHue KojeOaHUM.
®oHOHBI. DNEKTPOH-(POHOHHOE B3aUMOICHCTBHE.



TemnoBbie CBOMCTBA TBEPABIX TeJl

TennmoeMKoCTh TBEPABIX TEIN. PelieroyHas TErIoeMKOCTb. DJIEKTPOHHAs
TEIUIOEMKOCTh. TemIiepaTypHasi 3aBUCHUMOCTb PEIIETOYHONM U AJIEKTPOHHOMN
TEIUIOEMKOCTH.

Kiaccudeckass  teopus ~ TEIUIOEMKOCTH.  3aKOH  paBHOMEPHOTO
pacrmpejiefieHdss dHEpruu MO CTeneHsM CBOOOABI B KJIaCCHUECKON (usuke.
['paHuIBl CIPABEINIMBOCTH KJIACCUYECKON TEOPHH.

KBaHToBas Teopus TermoemMkoctu no DitHmrelny u Jlebaro. [IpenenvHbie
CJIyyau BBICOKMX M HU3KHUX Temrepatyp. Temneparypa [ebasi.

TennoBoe pacmmpeHrue TBepAbIX Tel. Ero duszmdeckoe MpouCXoxIaCHHE.
AHrapMOHHYECKHE KOJIeOaHHUs.

TennonpoBOHOCTh PEIIETOYHAS M AJIEKTpOHHAasA. 3akoH Buaemana -
@paHa A1 JJIEKTPOHHON TEMIOEMKOCTH U TETJIONIPOBOAHOCTH.

JIEKTPOHHBIE CBOMCTBA TBEPABIX TeJI

DNEKTPOHHBIE CBOWCTBA TBEPIBIX TEJ: OCHOBHBIE JKCIIEPUMEHTAJIbHBIC
daktel. [IpoBogumocts, addext Xomma, tepmo - DJC, GoTonpoBOIUMOCTD,
ONTUYECKOE MoryomeHue. TpyaHOCTH OOBSCHEHHS ATUX (PAKTOB HA OCHOBE
KJIacCU4eCcKor Teopuu [pye.

OcHoBHbIE NPUOIMKEHUS 30HHOU Teopuu. ['pannunsie ycinoBus bopha -
Kapmana. Teopema brnoxa. broxoBckue ¢yHkiuu. Kpazuummnynabsc. 30HBI
bpuirosHa. DHEPreTHYECKHUE 30HBI.

bparroBckoe oTpakeHHE DIEKTPOHOB MNPHU ABWIKEHHHM I10 KPHUCTAJLLY.
[TonocaTslil CIEKTP PHEPTHH.

[IpubnuxkeHne  CUIBHOCBA3AHHBIX  3JEKTPOHOB. CBsI3b  IIMPUHBI
pa3penieHHo 30Hbl C MEPEKPHITUEM BOJHOBBIX (YHKUHUA aTOMOB. 3aKOH
nucnepcun. Ten3op oOpaTHbIX A(HEKTUBHBIX Macc.

[TpubnmxeHne mouTu CBOOOJIHBIX 3JEKTPOHOB. BparroBckue oTpakeHus
JIIEKTPOHOB.

3anoJHEHUE 3HEPreTUYEeCKUX 30H 3ekTpoHamu. [loBepxHocTh Depmu.
[ImoTHOCTE  cocTOsIHMKA. Mertaibl, JOUANEKTPUKA W MOJYIPOBOJIHUKH.
[TomymeTauibl.

MarnutHble CBOMCTBA TBEPABIX TeJl

HamarHM4eHHOCTh ¥ BOCIIPUUMYHMBOCTD. J[HaMarHeTuky, mapaMarHeTUKA
u ¢eppomarHetuku. 3akonbl Kropu u Kiopu-Beiicca. [lapamarnetusm u
JMaMarHeTU3M 3JIEKTPOHOB IPOBOJUMOCTH.

[Tpupona deppomarneruzma. dazoBwiii mepexon B (eppOMarHUTHOE
cocrosiHue. Ponbp  oOmenHoro  B3aumopeiictBua. Touka Kropu u
BOCIPUUMYHUBOCTD (heppOMarHeTuka.

deppoMarHuTHbIE TOMEHBI. [IpUuMHBI NOSABIEHUS AOMEHOB. JlOMEHHBIE
rpanuibl (brnoxa, Heens).

AnTtudeppomarnetukd. MarnutHas  cTpykTtypa. Touka  Heems.
BocnpunmuuBocts  anTH(eppoMarHeTukoB. DeppumarHeTuku. MarHuTHas
CTPYKTYypa (peppUMarHeTUKOB.



CnuHOBBIE BOJIHBI, MATHOHBI.

JIBr>KeHMEe MarHUTHONO MOMEHTa B TOCTOSSHHOM M IEPEMEHHOM
MAarHUTHBIX TOJSAX. OJEKTPOHHBIA MapaMarHUTHBIA pe3oHaHC. SnepHblit
MarHUTHBIN PE30HAHC.

OnTnyeckue 1 MATHUTOONITHYECKHE CBOIICTBA TBEPABIX TeJ

KowMmrnekcHast — quanekTpuueckass MPOHUIAEMOCTh U ONTHYECKHE
noctostHAbIe. Koaddurmentsr mornomenus u otpaxeHus. COOTHOIICHHS
Kpamepca— Kponwra.

[Tornomienust cBera B TOJYNPOBOJHUKAX (MEX30HHOE, TNPUMECHOE
MOTJIONIEHHE,  TOTJIONIEHWE  CBOOOAHBIMHU  HOCHUTENSIMH,  PEIIETKOM).
OmnpeneneHrne OCHOBHBIX XapaKTEPUCTHK IOJYIPOBOJHUKA W3 ONTHYCCKUX
HCCJIEIOBAHU.

Marnautoontuueckue 3hdextol (3pdexter Dapanes, Poxra u Keppa).
[IpoHUKHOBEHHE BBICOKOYACTOTHOIO TIOJIE B MPOBOJHUK. HopmanbHbI H
aHOMAaJIbHBIN CKUH-3()PeKThl. ToNmnHa CKUH-CIIO0SI.

CBepxXnpoBOAMMOCTD

CBepXIIpOBOAUMOCTb. Kpurnueckas TeMIIepaTypa.
BricokoreMneparypHble cBepXNnpoBogHUKU. Ddpdekt MeiicHepa. Kputnueckoe
II0JIE€ U KPUTUYECKUM TOK.

CBEpPXNPOBOJHUKHN MEPBOTO M BTOPOro poaa. MIX MarHWTHbIE CBOWCTBA.
Buxpu Abpukocosa. ['myOrHa NPOHMKHOBEHHSI MAarHUTHOTO TI0JI B 00pasel.

Oddext xo3edcona.

Kyneposckoe cnapuBanue. JlMHA KOTEPEHTHOCTH. OHEpreThdecKas
IEJIb.

CrapeHue cniiaBoB

[Ipouecc crapeHust METaUIMYECKHUX CIIaBOB. 30HHOE cTapeHne. Pa3zoBoe
CTapeHue.

Kunernka 30HHOrO crapeHus. MEHOMEHOJIOrMYECKAsT TEOPUsS 30HHOTO
CTapeHHsI. DKCIIEPUMEHTAJIbHbIE METObI U3JIyYEHUSI 30HHOTO CTapEHHUS.

3oubl ['mnbe-Ilpectona, dopma u Ttun BeimeneHuil. Kuneruka mporecca
BblJIeJICHUH. JlucniepcHoe yIIpoOYHEHHE.

TepmomaruutHas 06padoTka. Teopust Tannuyuu-AmMuromo.

Pacnaxg mnepeceiiieHHoro TBepaoro pactBopa. (CrapeHne MOHO- U
MOJIMKPUCTAIIMYECKHUX CILIABOB.

Mexanu3sM © KUHETHKa O0Opa3oBaHus 3apojbliieil. JlucrnepcuoHHoe
TBEPJICHUE MEIHBIX U ATFOMUHHUEBBIX CILIABOB.

N3MeHeHne MEXaHNYECKUX CBOMCTB CILIABOB B MPOLIECCE CTAPEHUS.

Teopust TepMmoMarHuTHOM 00PaOOTKH METAIIIOB.

MarHuTHbIE CBOICTBA TBEPABIX TeJl
Jnamarnetusm. ITapamarueTusm. DeppOMArHETU3M. Kpusas
TEXHUYECKOT0 HAMArHWUYMBAHUS BEIIECTBA.



Mexanusm  BozneiictBust  IIMII  Ha  auddy3moHHBIE  MPOLIECCHI,
KOHTPOJIMPYIOIIUE MPOLIECCH CTAPCHHUS.

Pdu3uko-MexaHHYecKHe CBOMCTBA MeIU M MeIHBIX CIIJIAaBOB

Jnarpamma cOCTOSIHUSA.

OcHoBHBIE (HU3UKO-MEXAaHMYECKUE CBOWCTBA COCTAPEHHBIX MEIHBIX
CILJIaBOB: 1) MPOYHOCTHBIEC CBOMCTBA; 2) MarHUTHbHIE CBOMCTRA.

CrapeHre MEIHBIX CIUIaBOB TMOJI BIMSHUEM IOCTOSIHHOTO MarHUTHOTO
moJisi. OCOOEHHOCTH.

Bnusinue tepmMooOpabOTKM Ha CTPYKTYypy U CBOICTBa OepHIIIMEBOU
opounssl bpb-2.

DKCIEepUMEHTATbHBIE METOAbI UCCIICIOBAHMS TIPOIIECCa CTAPEHUSI.
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