[TPOTPAMMA-MUHUMYM
KaH/IUJAaTCKOTO 3K3aMeHa O CIIeUaIbHOCTH
01.04.07 «®u3nKa KOHACHCHPOBAHHOIO COCTOSTHUSD)

1o (1)I/I3I/IKO-MaT€MaTI/I‘I€CKI/IM U TCXHUYCCKHUM HayKaM

BBenenune
B ocHOBy Hacrosimeii mporpamMMmbl TOJOXEHBI OCHOBHBIE pa3lienbl (U3HUKU
KOH/ICHCUPOBAHHOTO COCTOSIHUS, KAacalolUecs OCHOBHBIX (U3MYECKUX MpPOOJIeM TaHHOU
o0nacTu.
[Tporpamma pa3paboTaHa 3KCIIEPTHBIM COBETOM BbICIell aTTecTallMOHHON KOMHCCUU
MunucrepcTBa oOpasoBanus Poccuiickoit @enepanuu o pusnke npu yaacTu MOCKOBCKOTO
rocyJapcTBEeHHOTO yHuBepcuTeTa M. M. B. JlomoHocoBa, MHCcTHTYTA DHr3uku MeTanioB YpO

PAH, ®UAH um. I1. H. Jlebenesa u Mucrturyra metamnyprun um. baiikosa PAH.

1. Cuabl cBSI3U B TBepAbIX Teslax

DJNEKTPOHHAs CTPYKTYpa aTOMOB. XUMHUY€ECKasl CBSI3b U BAJIGHTHOCTb. THIIbI CUJI CBSI3U
B KOHJICHCHUPOBAHHOM COCTOSIHUU: BaH-II€P-BAaJIbCOBA CBSA3b, MOHHAS CBA3b, KOBAJICHTHAs
CBSI3b, METAJLINYECKAs CBS3b.

XuMuyeckasi cBa3b U OMKHUN nopsiiok. CTpyKTypa BelIecTBa C HEHAIPaBJIECHHBIM
B3aumojeiictBueM. Ilpumepbl KpUCTAIIIMYECKUX CTPYKTYp, OTBEUAIOLIUX IUIOTHBIM
ynakoBkam ImmapoB: npoctas kyoumdeckas, OLK, 'K, T'TIY, crpykrypa tuna CSCl, tuna
NaCl, crpykrypa tuna neposckura CaTiOs.

OcHOBHbBIE CBOMCTBa KOBaJIGHTHOM CBs3M. CTpyKTypa BEIIECTB C KOBaJEHTHBIMU
cBs3siMu. CTpyKTypa BEILIeCTB TUIIA celeHa. [ mOpuan3anus aTOMHbIX OpOUTasIel B MOJIEKYJIax

u kpuctaiax. CTpykTypa THUIa aimas3a 1 rpaduTa.

2. CumMeTpHs TBepAbIX TeJ
Kpucrannnueckue u amopdHble TBepble Teia. TpaHCIALHUOHHAS WHBAPUAHTHOCTb.
ba3uc m kpucrammueckas CTpykTypa. DiaeMeHTapHas sueika. Sueilika Burnepa — 3eiiTua.
Pemerka bpaBe. O603Ha4ueHus y3/10B, HallpaBIeHUM U TUIocKocTeil B kpuctaywie. ObpaTHas
penieTka, ee cBoicTBa. 30Ha bpuiuttosHa.
OJIEMEHTBl  CHMMETPUHM  KPUCTAJUIOB:  TIOBOPOTBI,  OTPAXKEHMs,  MHBEPCHS,
WHBEPCUOHHBIE TOBOPOTHI, TpaHCcsuuu. Onepanuu (mpeodpa3zoBaHusi) CHMMETPUH,

OJIEMEHTHI TCOpHUU I'PpyUIl, T'PYIIIEI CUMMCTPUH. Bo3moxHbIE MOPAAKHU IMOBOPOTHBIX



ocell B kpuctayie. [IpocTpaHCTBEHHbIE U TOYEUYHBIE TPYIIbI (KPUCTAUIMYECKUE KIIACCHI).

Kiaccudukanms pemerox bpase.

3. lepexThI B TBEPABIX Teaax
Toueunsle nedekTsl, UX oOpasoBanue 1 qudy3us. BakaHcHH U MEKy3€IbHBIE ATOMBI.
Hedextsr Openkens u LoTTkw.
Jluneitaple nedextol. KpaeBble M BHHTOBBIC AWCIOKAMU. Poyib auciokanuii B

TJIACTUYECKOH TehopMaIuu.

4, Tudpakuus B KpucTaLIax
Pacnpoctpanenue BoyH B Kpuctauiax. Juppakuus peHTTeHOBCKHX Jy4eld, HeHTPOHOB
1 DJICKTPOHOB B KpUCTAJUIE. YTIPYroe M HEYNPYroe pacCestHue, UX OCOOCHHOCTH.
bparrosckue otpakeHus. ATOMHBIE M CTPYKTYpHbI ¢aktopsl. dudpakuus B

aMOp(HBIX BEIIECTBAX.

5. Konebanus pemerkun
Konebanusi kpucTaminyeckoil pemeTku. YpaBHEHHUsS IBUXKEHHS aToMoB. [Ipocras u
CJIOKHAsI OHOMEpPHbIE IIETIOYKH aTOMOB 3aKOH JMCIIEPCUH YIPYTHX BOJH. AKYCTHUECKUE U
omntuyeckue Kojebanus. KBantoBanume koneOanuil. @DOHOHBI. DJIEKTPOH-POHOHHOE

B3aUMOJIEHCTBHE.

6. TensioBbIe CBOICTBA TBEPABIX TeJl

TemoeMKkoCcTh  TBEpABIX  Ted.  PemierouyHas  TEMIOEMKOCTb.  DJIEKTPOHHAs
TEINIOEMKOCTh. TemnepaTypHasi 3aBUCUMOCTb PEIIETOYHON U AJIEKTPOHHON TEIIIOEMKOCTH.

Krnaccuueckas Teopust TEINIOEMKOCTH. 3aKOH PABHOMEPHOI'O pacpeesIeHNs SJHEPTUN
[0 CTEMEeHsM CBOOOJBI B KiaccH4eckoi (u3uke. I'paHUIIBI CIIPaBEUIMBOCTH KJIACCHYECKON
TEOPHH.

KBanToBast Teopusi TermoeMKocTu no OuHmTeitHy u Jlebar. I[Ipenenbuple cnydan
BBICOKMX U HU3KUX Temmneparyp. Temnepatypa JleOas.

TennoBoe pacumpeHre TBepAbIX Tel. Ero ¢usnyeckoe MNPOUCXOXKIICHHE.
AHrapMoHHYECKHE KOoieOaHusl.

TennonpoBOAHOCTh peIIETOYHAs M ANEKTpOHHas. 3akoH Bunemana — @panuna ms

BHCKTpOHHOﬁ TCIIJIOEMKOCTU U TCILJIOIIPOBOJAHOCTH.



7. DJIeKTPOHHbIE CBOMCTBA TBEPABIX TeJl

DNEKTPOHHBIE CBOMCTBA TBEPIBIX TEJI: OCHOBHBIE HKCIEPUMEHTaJIbHbIE (DAKTHI.
[TpoBomumocTts, 3 dext Xomra, TepmoI/IC, GOoTONPOBOAMMOCTD, ONTUYECKOE MOTIIOIIECHHE.
TpynHocTi 00bsCHEHHS ATUX (PAKTOB HA OCHOBE KJIaCCHUECKOi Teopun Jpyne.

OcHoBHbIE MpUOIMKEHUS 30HHOW Teopuu. |'pannunbie ycnoBus bepna — Kapmana.
Teopema biioxa. bioxosckue ¢pynkuun. KBazuumiynbc. 3061 bprinmtosna. DHepreTuyeckue
30HBI.

Bbparrosckoe oTpaxxeHHe SJIEKTPOHOB IpU ABWKEHHHM MO Kpuctauty. Ilosocarerid
CHEKTp SHEPTUHU.

[TpubmmkeHne CUIbHOCBSI3aHHBIX MEKTPOHOB. CBSA3b MIMPUHBI PA3PEUICHHON 30HBI C
MEPEKPHITUEM BOJHOBBIX (YHKIMI aTOMOB. 3aKOH JUCHEpCHH. TeH30p OOpaTHBIX
3¢ (HeKTHBHBIX Macc.

[TpubnmkeHre NoYTH CBOOOIHBIX ANIEKTPOHOB. BparroBckue oTpakeHus EKTPOHOB.

3anonHeHue SHEPreTUYecKux 30H AnekTpoHamu. [loBepxHocTs ®epmu. IlnoTHOCTH

COCTOSIHMM. MeTauibl, AUJIEKTPUKHU U NOJYyIPOBOAHUKH. [lomymMeTasusl.

8. MarHuTHbBIE CBOICTBA TBEPABIX TeJ

HamaramyeHHOCTh M BOCHPUMMYMBOCTh. JluaMarHeTMKH, NapaMarHeTUKU U
deppomarneruku. 3akonel Kroopu m Kiopum — Beiicca. [lapamarHetusm m JuaMarHeTH3M
3JIEKTPOHOB MPOBOJIUMOCTH.

[Tpupona dpeppomarnernsma. dazoBblil mepexos B heppoMarHuTHOE cocTosiHue. Ponb
oOMeHHoro B3auMmojercTBus. Touka Kiopu 1 BOCIPHUMUYKBOCTE (peppOMarHeTHKA.

®deppoMarHuTHeie JAOMEHBI. [IpUYMHBI TOSBIIEHUS JOMEHOB. JIOMEHHBIE TPAHHIIBI
(bnoxa, Heemns).

AnTudeppomarnetuku. MarHuTHas cTpyktypa. Touka Heemns. BocmpuuMymBocTb
anTH(eppoMarHeTHKoB. deppuMarHeTuk. MarHuTHas CTpyKTypa heppuMarHeTUKOB.

CnuHOBBIEC BOJTHBI, MATHOHBI.

JIBi>keHHe MarHUTHOTO MOMEHTa B TIOCTOSSHHOM M TIEPEMEHHOM MAarHUTHBIX IOJISX.

ONEeKTPOHHBIA MapaMarHUTHBIA PE30HAHC. SIIEPHBIN MarHUTHBIN PE30HAHC.

9. OnTHYecKHe 1 MATHUTOONITHYECKHUE CBOIICTBA TBEPABIX TeJl
KomnexkcHass gusnexkTpuueckas TMPOHUIIAEMOCTh W ONTHUYECKUE TTOCTOSHHBIE.
Koaddunmentst nornomienns u otpaxenus. Cootnornenust Kpamepca — Kponura.

ITornomenus cBera B TOJIYIIPOBOAHUKAX (MG)KBOHHOC, NpHUMECHOC IIOTJIOIICHUC,



MIOTJIOIEHUE CBOOOJHBIMU HOCUTEISIMHU, pelieTkoi). OnpeneneHne OCHOBHBIX XapaKTEPUCTUK
IIOJIYIIPOBOIHUKA U3 ONTHYECKHUX UCCIIECIOBAHNM.
Marnutoontudeckue 3pdexts! (3¢ pexter Papanes, Poxrta u Keppa).
IIpoHMKHOBEHHE BEICOKOYACTOTHOTO MOJIS B IPOBOAHUK. HOpMalbHBIN 1 aHOMaJIbHBIN

ckuH-3(pexThl. TommmHa CKUH-CI04.

10. CBepxnpoBOANMOCTH
CeepxmnpoBoaumoctb.  Kputuueckas ~— temneparypa.  BwicokoremmeparypHbie
ceepxnpoBogHukH. Db ekt MeiicHepa. Kputnueckoe mosie 1 KpUTHUECKHUI TOK.
CBepXNnpoBOJHUKH TEPBOTO M BTOpPOro poja. VX MarHutHele cBoicTBa. Buxpu
AbpukocoBa. ['ryOnHa MPOHUKHOBEHUS MArHATHOTO TIOJISL B 00pasetl.
Dddext JIxo3edcona.
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HpnMeqa}me. HpI/I MMOATOTOBKEC K 5K3aMCHY IO MPOrpaMMe TCXHUYCCKUX HAYK ocoboe

BHUMaHHE HEOOX0IMMO 00paTUTh Ha pa3einsl 7-10 mporpaMMel.



