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PA3JIEJIBI IIPOI'PAMM KAHAUJATCKHX 9K3AMEHOB

IlepeueHb TeM [Jist HOATOTOBKH K KaHAUAATCKOMY 3K3aMeHY

. Cubl CBSA3M B TBEPJIBIX TEIaX

. CummeTpus TBEpABIX TeN

. HedexTs! B TBEpIABIX TeNax

. Audpakuus B Kpuctamiax

. Konebanus pemerku

. TerioBbie CBOMCTBA TBEP/IBIX TEI

. DJIeKTPOHHBIE CBOMCTBA TBEPIBIX TEI

. MarHuTHBIE CBOMCTBA TBEPBIX TET

. OnTrnyeckre 1 MarHUTOONTHYECKHE CBONCTBA TBEPABIX TEI

10. CBepXIIpOBOIUMOCTH

11. YpaBuenue lllpenunrepa as 31eKTpoHa B KYJIOHOBCKOM ITOTEHIIUATIE.

12. 3aKOHOMEPHOCTH MOCTPOCHUS JIEKTPOHHBIX 000JI0YCK aTOMOB

13. XuMuueckast CBsI3b B MOJIEKYJIAX

14. BapuanmonHoe pemienue ypasaenus llpenunrepa.

15. IpuGnmxenus 1is 00MEHHO-KOPPEIIAIMOHHOTO (DyHKITMOHAA.

16. IlceBnonoTeHIMATIBI.

Bonpochl 1151 TOATOTOBKM K €/1a4ye KAHAMJATCKOI0 3K3aMeHa € Y4eTOM OTPAc/Ii HAyKH

1. DnexTpoHHas CTpYKTypa aTOMOB. XUMHUYECKasl CBA3b U BaJEHTHOCTb. THIIbI CHUJI CBSI3H B
KOHJICHCUPOBAaHHOM COCTOSIHUM: BaH-[ep-BaajbCoOBa CBSA3b, HOHHAS CBSI3b, KOBAJICHTHAS CBSI3b,
METaJUIN4YECKasi CBSI3b.

2. XuMu4eckas cB3b U OmmxHAN Topsaaok. CTpyKTypa BellecTBa ¢ HeHaPaBJICHHBIM
B3auMoericTBueM. [Ipumepsl KpUCTAIUIMYECKUX CTPYKTYP, OTBEUAIOIIUX TUIOTHBIM YIIaKOBKaM
mapoB: mpocras Kyonueckas, OLIK, I'LIK, I'T1Y, crpykrypa Tuma CsCl, Tama NaCl, ctpykrypa tiuna
neposckurta CaTiO3.

3. OcHOBHBIE CBOMCTBA KOBAaJIEHTHOMH CBsI3U. CTPYKTypa BELIECTB C KOBAJIEHTHBIMHU CBSI3IMHU.
CrpyKTypa BeIecTB TUNa ceneHa. ' ubpuansanns aToMHbIX OpOUTajIel B MOJIEKyJIaX U KpUcTajiax.
CrpykTypa THIa anMmasa u rpadura.

4. Kpucrannnueckre 1 aMopQHbIe TBEpble Tena. TpaHCIIIMOHHass ”HBApUAHTHOCTh. basuc u
KpUCTAJUIMYECKas CTPYKTypa. DJIeMeHTapHas sidueiika. Sueiika Burnepa - 3eiitua.

5. Pemetka bpase. OG03HaueHUs y3/I0B, HAPaBJICHUH U IFIOCKOCTEH B KpHCTaILIE.

6. OGparHas perieTka, ee cBoiicTsa. 3oHa bpumtosna.

7. DneMeHTbl CHMMETPUH KPUCTAJUIOB: TIOBOPOTHI, OTPaXKEHHSI, UHBEPCHUS, THBEPCHOHHBIE TOBOPOTHI,
Tpancianuy. Onepaunu (mpeodpa3oBaHKs) CHMMETPHU.

8. DyeMeHTHI TeOpHH TPYIIL, TPYIIIBI CHMMETPHUU. BO3MOKHBIE TOPSAAKH TOBOPOTHBIX OCEH B
kpucraie. [IpocTpaHCTBEHHBIE M TOYEUYHBIE TPYIIIBI (KpUCTAILTHYECKHE Kiacchl). Knaccndukanms
peuieTok bpase.

9. Toueunsle nedeKThl, X oOpa3oBanue U quddy3us. Bakancun n Mexy3enbHbIe aTOMBL. [ledeKxTh
®penkens u llorTku.

10. JIunetinsie AedexThl. KpaeBble 1 BUHTOBBIC TUCIIOKAIIMK. POJIb AMCIOKAIIMI B TUIACTHYECKOM
nedhopMarum.

11. PacmipocTpaneHue BOJH B KpucTaiuiax. udpakuns peHTTeHOBCKUX JTy4ell, HeHTPOHOB U
3JIEKTPOHOB B KpUCTAJUIE. YTIPYroe U HEYIPYroe paccessHie, iX 0COOEHHOCTH.

12. bparroBckue oTpakeHusl. ATOMHBIH U CTPYKTYpHBIHA hakTopsl. Judpaknus B aMophHBIX
BEIIECTBAX.

13. Konebanus KpHCTAIMYECKON pelIeTKH. Y paBHEHUS JIBHKEHUs aTOMOB. [IpocTast u ciioxHast
OJIHOMEPHBIE LIEMIOYKH ATOMOB. 3aKOH AUCIEPCHUHN YIIPYTHX BOJIH. AKYCTHUECKNE U ONTHYECKUE
KoJIeOaHusl.

14. KpanroBanue kojieOanuii. ®oHOHBI. DJIEKTPOH-(HOHOHHOE B3aUMOICHCTBUE.

15. TermoeMKoCTh TBEPABIX TeN. PereTounas TemmoeMKOCTb. DIIEKTPOHHAS TeTIIOEMKOCTb.
TemnepaTypHas 3aBUCUMOCTb PEILIETOYHON M 3JIEKTPOHHOM TEIJIOEMKOCTH.

16. Knnaccuueckast TeopHs TEINIOEMKOCTH. 3aKOH PABHOMEPHOTO PACTIPEETICHUS SHEPTHH T10
CTENEHSAM CBOOOBI B KJIACCHUECKOH (hu3MKe. [ paHMIIBI CIIpaBeUIMBOCTH KIIACCHYECKON TEOPUH.
17. KBaHTOBast TeOpHs TEIIOEMKOCTH 110 DHHIITeHHY 1 Jlebato. [IpenensHble cyd4an BHICOKHX U
HU3KUX Temiepatyp. Temmepatypa lebas.
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18. TemtoBoe pacipeHue TBepAbIX Tell. Ero pusnueckoe mpoucxokaeHue. AHrapMOHUYECKHE
KoJIeOaHusl.

19. TemnonpoBOAHOCTE PEIICTOYHAS U BIIEKTPOHHAs. 3akoH Bunemana - ®panua 1u1st SJIeKTPOHHOM
TEIIOEMKOCTH U TETIJIONPOBOIHOCTH.

20. DneKTpOHHBIE CBOICTBA TBEP/IBIX TEI: OCHOBHBIE SKCIIEpUMEHTATIbHBIE (PakThl. [IpoBOAMMOCTS,
saddext Xomra, TepmoI/IC, HOTOMPOBOINMOCTD, ONITHYECKOE MOTIIoNIeHre. TpyaHOCTH 00BACHEHHS
3TuX (haKTOB Ha OCHOBE Ki1accuieckoi Teopuu Jpyne.

21. OcHoBHBIE IPUOMKEHUS 30HHOM Teoprn. ['panuunbie yenosus bopHa - Kapmana. Teopema
broxa. bioxoBckue ¢pynkunn. KBazunmmymnsc. 3oH61 bpuiurosna. DHepreTndecKue 30HbI.

22. BparroBckoe OTpakeHUEe AIIEKTPOHOB MPH ABIKEHUH 110 KpucTasuty. [lomocateiii ciekTp
SHEPTHUH.

23. IIpubnkeHne CUIIbHOCBA3aHHbIX IEKTPOHOB. CBSI3b MINPUHBI Pa3penIeHHON 30HbI C
MEPEKPHITHEM BOJHOBBIX (DYHKLMIT aTOMOB. 3akoH auctiepcur. Ten3op oOpaTHbBIX 3 (HEKTUBHBIX
Macc.

24. TIpubamwkeHne IOYTH CBOOOIHBIX JIEKTPOHOB. BparroBekue OTpakeHUs JJIEKTPOHOB.

25. 3anonHeHNEe YHEPTeTUIECKIX 30H nekTpoHaMu. [loBepxHocTs @epmu. [IMOTHOCTE COCTOSTHHIA.
Mertasibl, TUANEKTPUKU U OTYNPOBOAHUKH. [lomymeTaibl.

26. HamMarHM4eHHOCTh U BOCIIPUUMUYHUBOCTD. JlMaMarHeTHKHY, MapaMarHeTHKH U (eppOMarHeTUKH.
3akonsl Kropu u Kropu - Beiicca. [TapamaraeTusm u inaMarHeTu3M 3JI€KTPOHOB IPOBOJUMOCTH.
27. Ilpupona peppomarnerusma. Ga3oBeiii iepexo] B peppoMarauTHoe coctosHue. Ponbs oOMeHHOTO
B3aumoJeiicTBus. Touka Kiopu u BocnpuuMuuBOCTh (peppoMarueTuka.

28. ®eppomarHuTHble MoMeHBL. [IpruuuHb! nosBneHus qoMeHoB. [JlomenHsie rpanuis! (broxa,
Heens).

28. AntudeppomarneTuku. MarauTHas cTpykrypa. Touka Heens. BocipuuMunBocTh
anTudeppoMarueTukoB. PeppuMarHeTHki. MarauTHas CTpyKTypa (peppuMarHeTuKoB.

CIiuHOBBIE BOJIHBI, MArHOHBI.

29. JIBmKeHre MarHUTHOTO MOMEHTA B ITOCTOSIHHOM ¥ TIEPEMEHHOM MarHUTHBIX MOJISIX.
ONeKTpOHHBIN TapaMarHUTHBIN pe30HaHC. SIIepHbIil MAarHUTHBIN pe30HaHC.

30. KommnekcHas AMaIeKTpuiecKas IPOHUIIAEMOCTh U oNTHYecKre noctosiHuble. KoaddunuenTst
norsonieHus u orpaxenus. Coornomenus Kpamepca-Kponura.

31. [NornomueHus cBeTa B MOJYNPOBOTHUKAX (MEXK30HHOE, TPUMECHOE MOTJIONIEHNUE, MTOTIIONICHHE
CBOOOJHBIMH HOCUTEISIMH, peleTkoi). OnpeneneHne OCHOBHBIX XapaKTEPUCTHK MOIYIPOBOAHNKA
U3 ONTHYECKUX HCCIIEJOBAHUM.

32. Marnuroontuueckue 3pdexrst (3dpdexter Dapanes, oxra u Keppa). [IponukHoBeHHE
BBICOKOYACTOTHOTO TIOJIS B MPOBOAHUK. HopMmanbeHbIi 1 aHOManbHbI ckuH-3¢dexThl. TommuHa
CKUH-CJIOSI.

33. CeepxmpoBoauMocTh. Kputnieckas temrepatypa. BeicokoTeMiiepaTypHble CBEpXITPOBOTHUKH.
Dddext Meticaepa. Kpurnueckoe 1mojie 1 KpUTHUECKUH TOK.

34. CBepXIIpOBOJHUKH EPBOTO ¥ BTOPOTro poja. MIx MaruuTHele cBoicTBa. Buxpu AOpukocosa.
I'myOuHa MPOHUKHOBEHUS! MATHUTHOTO TIOJIsS B 0Opaserl.

35. Do dexr Ixosedcona. Kyneposckoe ciapuBanue. JljinHa KOrepeHTHOCTH. DHEpPreTuiecKas
IEIb.

36. Ypasuenue llpeannrepa ass 37€KTpoHa B KyJIOHOBCKOM TOTEHIIMAJE. DIEKTPOHHAsE 000I04Ka
atoma. [Ipuamun [Taynu. [IpoGiema pemeHust MEHOT03JeKTpOoHHOTO ypaBHeHus Llpeauarepa.
KsanToBbie uncia. Opbutans. [I10THOCTD BEPOSITHOCTH HAXOXKICHHUS 3JEKTPOHA [T Pa3HBIX
opbutaneii. opma opouTanei.

37. Paguyc Burnepa-3eiinia. DpheKTHBHBIA paguyc aToMa. PeIITHBUCTCKHE MONPaBKU
(dapBuHoBckwmii caBHT). DPdeKT 3xkpanupoBanusi. ClIMH-0pOUTAILHOE B3aUMOICHCTBHE.
I'mbpuanzanus. JlantanuaHOE CXKATHE.

38. Bapuanmonnsix noxoJ Penes-Puria. basucHbiit Ha6op BOTHOBBIX QyHKIMIA. BogHOBBIE
(bYHKIIUH, UMEIOIIEe CUMMETPHUIO MOJIEKYITBI (MOJIEKYJIsipHBbIE opOuTainu). BonHoBbie GyHKIMH
CBOOOJHBIX aTOMOB (MIpHOIMKEeHUE cuiIbHOM CBsi3M). [lopsinok cBs3u. HanpaBineHHOCTH cBS3M.

39. BapuanmonHoe pemenue ypasaenus Lpenunrepa, QyHKIHOHAT TOTHON SHEPIHU.
IIpubmmxenne bopaa-OnmenreiiMepa. [Ipubmmwkenne Xaptpu. CaMocoriacoBaHHOE TIOJIC.
0606menne ®oka u Crerepa.

40. Teopust ¢pyHkunoHana miotHocTH. Teopema XosHOepra-Kona. YHuBepcalbHBIN MOTEHIHA.
VYpasuenune Ditnepa. Teopema Kona-Illama.
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41. TpubmmkeHus st 0OMEHHO-KOppeAInoHHoro GyHkmronana. OrpaHUYeHIS METOIa
(GyYHKIIMOHAIA DJIEKTPOHHON IIOTHOCTH. [10AX0/bI K OMMCAHUIO AUCIIEPCHOHHBIX B3aMMOICHCTBUI.
42. llcenonorenimanst. [IceBponoreniman AmkpodTa (mpudIMxkeHne mycToro sapa). 43.
[Ipencrarnenue BomHOBOM QyHkiuu (6azuc JIKAO, 6a3uc miockux BoiH). OmmobKa Cynepro3uiiuu
6azucHoro Habopa B cirydae JIKAO. IIporpammusie peannzanny MeToaa (HyHKIIMOHAIA SIEKTPOHHOM
TUIOTHOCTH. BBIOOD MapamMeTpoB MOJIETHPOBAHHS.

IlepeyeHb OCHOBHOI M JOMOJTHHUTEIBbHON y4eOHO TUTEpaTyphI
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JlonoiHUTe/ILHAS JIMTepaTypa
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. Mortt H., I3BHC O. DNeKTpOHHBIE POLIECCH B HEKPUCTAINIMYECKHX BemecTBax. M.: Mup, 1982.

. Richard M. Martin. Electronic Structure: Basic Theory and Practical Methods. Cambridge
University Press, 2004

9. Veronika Brazdova, David R. Bowler. Atomistic Computer Simulations: A practical Guide. Wiley-
VCH, 2013

10. Baiinep P. Atomsr B Monekynax. KBanrosas teopus. - M.: Mup, 2001

YeaoBusi 1onycka K IK3aMeHy

[IpeTeHaeHT Ha cAavy KaHIUIATCKOTO 3K3aMeHa JOJDKEH UMETh AUIJIOM CIIEUAIKCTa WK MarucTpa.
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IIpouenypa nposeeHus 3K3aMeHa

Jluno, craromiee sK3aMeH, MOIy4YaeT 5 BOMPOCOB U3 Pa3HBIX pa3zesioB nporpaMMel. Ha moaroToBky
oTBOAMTCA 2 yaca. BoBpeMs MOATOTOBKH MOXHO MCTIONB30BATh JIFOOYIO TIEUaTHYIO JIUTEPATypy,
3aMperaeTcs Noab30BaThCs AEKTPOHHBIMH YCTPONCTBAMM.

IIpu oTBETE Ha BOMPOC JIMIIO, CAAIOIIEE SK3aMEH, KPaTKO M3JIaraeT MOATOTOBIEHHBIA MaTepHall,
OTBEYAET Ha JOMOJHUTEIbHBIE BOIIPOCHI.

Onenka ot 1 10 5 cTaBUTCS KaKbIM WIEHOM KOMHCCHU TI0 KaXA0My Bopocy oTaenbHo. [locne Bcex
OTBETOB BBIUUCIIIECTCS CPEAHEE 3HAUEHHE OLICHOK, TOCTABJICHHBIX WIEHAMU KOMHUCCUU. Pe3yiabTaTom
CIauu dK3aMeHa SBIISETCS:

«HEYJOBJIETBOPUTEIILHOY - Pe3yJbTaT MeHbIe 2,7

«YIIOBIIETBOPUTEIILHOY - pe3yabTaT OT 2,7 10 3,6 (He BKIItOYast)

«XOPOIIOY - pe3ynbTat oT 3,6 1o 4,6 (He BKIFOJAs)

«OTIUIHO» - Pe3yNbTar oT 4,6 110 5.



