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1. EJIX OCBOEHUS AN CIIUTIJINHBI

B kypce "OcHoBbl TeopeTndeckoii Gpusuku" (paszgen "®usuka TBEpAOro Teaa'") M3ydarTces
TCOPETUUCCKUE OCHOBLI TCOPUH CTPOCHUA KPUCTATIIIMICCKOrO COCTOAHNA BCUICCTBA U HA UX OCHOBE
O6”b$[CH$II-OTC$I U CTPOTO OMHCBIBAKOTCA HEKOTOPHIC CBOMCTBA TBEPABIX TECJI, TAKUX KaK TCILIOMPO-
BOOAHOCTD, YIIPYI'OCTh, NMOJIApU3alUsd, MArHUTHOC YIIOPAAOUEHUE, CBEPXTIPOBOAUMOCTD. 3HAUYUTEb-
Hasda 4acTb KypcCa MOCBALICHA TCOPUU KpHCTaHHquCKOﬁ PEHIETKHN U TEOPHUU CUMMETPHUU KPUCTAJI-
JIOB, a4 TAKKE€ COBPEMCHHBIM METOAAM HUCCICIOBAHUA CTPOCHUA TBCPABIX TECJ, TAKUX KaK PEHTTCHO-
CTPYKTYPHBIN aHAJIN3 MOHO- U OJUKPUCTAJLIOB. [Ipy N3NI0’KEHNN MaTepralia UCTIONb3YIOTCS TAKKe
3HAHUS, IOJNYYEHHbIE CTYIEHTAMU MPH U3yUEHHH Kypca OCHOBBI T€OpeTHdeckor (GU3uKu (pasmensl
KBaHTOBAasd (1)I/ISI/IKa, CTaTUCTUYCCKAasA (1)I/ISI/IKa U TCPMOAHMHAMUKa, BHGKTpOHI/IHaMI/IKa) U BBICIIEN Ma-
TEMATUKHU.

Henn: ocBoenus paspena "d®usmka TBepaoro tena" aucturuinabl « OCHOBBI TeOpeTHYeCcKon Gu3u-
K1» ABJIAKOTCA:

1. O3HakOMJIEHHE CO CTPYKTYPOH M OCHOBaMHU COBPEMEHHOH (PU3MKU TBEPAOTO TEJa, BKIIO-
YaOIMUX OOIINEe MPEACTABICHUS O CTPOCHHHU KPUCTAJUIOB M aMOP(HBIX BEIIECTB, METOMAX
UCCIIEIOBAHMS CTPYKTYPBI H PA3IMIHBIX (PU3UIECKUX CBOMCTB TBEPBIX TEI.

2. dopmupoBaHHE Y CTYJEHTOB BBOIHBIX 3HAHHI MO OCHOBHBIM pa3nenaM (PU3NKH TBEPAOTO Te-
Ja.

3. TlonroToBKy y4uTeINs IO HEKOTOPBIM pasfenaM (GU3HKH CPEIHEH LIKOJIBL, a TAKXKe ISl PyKO-
BOJICTBA KPY>KKOBOH pabOTOH 1 mpoBeneHus! (paKkyIbTaTHBHBIX 3aHSATHH.

3amaun AUCLIMILIAHBIL

1. oBnameHUe 3HAHUSIMU:
1) TeopeTHYeCKHUX OCHOB HAyKH, TEPMUHOJIOTHUH, UICTOPUH CTAHOBJICHUS,
2) MeTOHOB SKCIEPUMEHTANIbHBIX U TEOPETUYECKUX UCCIIEIOBAHUMN,
3) npeamera u oObEKTa UCCIIEAOBAHUN JAHHON HAYKH,

2. OBJaJCHUE HaBbIKAMHU:
1) pemeHus pacyeTHBIX 3a1a4,
2) pabotsl ¢ yueOHOI 1 HAy4YHOH JTUTEPATyPOH,
3) oBnaneHHWe YMEHUEM PEIIeHUs] TBOPYECKUX U HECTAHIAPTHBIX 33714,

2. MECTO JUCHHUIIIMHBI B CTPYKTYPE OIIOII BO

HucuuruimHa «OCHOBBI TEOPETHYECKOH (PU3MKIM» OTHOCHTCS K BapHaTUBHOW uacth. Paznmen
5TOHN aucuuIUMHbL "®uU3nKa TBEPIOro Tejaa" YuTaeTcs B AEBATOM cemecTpe. s yCBOeHUs Kypca
TpeOyIoTCsl 3HAaHHE OCHOB OO0meH (U3MKKM M OCHOBHBIE 0a30BbI€ MOHATHS KBAHTOBOH MEXaHHUKH
(pusrueckue BENMUYMHBI U ONEPaTOPhl, BOMHOBast PyHKIUS 1 ypaBHeHue [llpenuHrepa, mOCTaHOBKA
MHOT'OYaCTHOH 3a/1a4il U NPUOJMKEHHBIE METONBI ee perneHus). Pasnen « @u3nka TBEpAOTro Tela»
HEPa3pbIBHO CBSI3aH C TAaKUMH pasneiamu AucHHUIUHHBL "OCHOBBI TeopeTudeckon (pusuku" kax
"Craructuueckas pmsuka", "Tepmognnamuka" u "DiIekTpoguHaMHKA", a Takke KypcoMm "MeTomsl
MareMaTnyeckor pm3uku". Ha TeopeTnuecknx 3HaHUSAX, MOJNYYEHHBIX B JAHHOM KypCe, OCHOBBIBA-
ercs Bocripusitie B 10 cemecTpe aucuMIuivHbl 1o BeiOOpy "IIpoGieMel coBpeMEeHHOH KpHCTAIO-

rpadun”.

3. KOMIIETEHIIMM OBYYAIOIIETOCA, POPMUPYEMBIE B PE3YJIBTATE OC-

BOEHUA JTNCHUTIJINHBI
Kon
KOMIIETEHLIUI Komnerenuun IInannpyemMsble pe3ysbTaTel
o ®I'OC
OK-3 CnocobHocTb Hc- 3HaTh:
- mpeaMeT ¥ 00BEKT (PU3HKH KaK HAYKH,




TIOJIb30BATh €CTECT-
BEHHOHAYYHbBIE U Ma-
TEeMaTHYEeCKUE 3HA-
HUSL B COBPEMEHHOM
UH()OPMALIIOHHOM
IIPOCTPAHCTBE

- TCOPECTUYCCKUE OCHOBHI M MPUPOAY OCHOBHBIX (PHUBHUCCKUX
SIBIICHUH,

- (hyHOAMCHTAITBHBIC TTOHATHS, 3aKOHBI U TCOPHUH KIACCHUCCKOU
U COBPEMCHHOH (pr3uku;

- OCHOBHBIE TOCTIKEHHS (PU3NIECKON HAyKH B MPAKTHYe-
CKOM >KU3HHU.

Ymern:

- BBIZIETSITh KOHKPETHOE (PU3NIECKOE COIEPIKAaHUE B ITPH-
KJIQTHBIX 33/1a4aX 1 UCTIOJIb30BATh OCHOBHBIE 3aKOHBI (PU-
3UKHU B MPO(HECCHOHANBHON AEATEIbHOCTH,

- IPUMEHATD (PU3HUECKHE 3aKOHBI IS PELICHUS IPAKTHIE-
CKHX 3a7au.

Baanern:

- HaBbIKAMH PaOOThI C HAYYHOM JIUTEPATypOH Pa3HOTO
yPOBHsI (HAYYHO-TIOMYJISIPHBIC U3aHUs, TIEPUOIIMUECKUE
JKypHaJIbl, MOHOTpauH, yueOHUKH, CIIPABOYHHKH);
-HaBBIKAMH OLICHKH Pe3yJIbTaTOB HAYYHOTO SKCIIEPUMEHTA
WJIA UCCIIETIOBAHMSI.

IIK-1

I'otoBHOCTE  peanu-
30BbIBaTh OOpa3oBa-
TEJIbHBIC TPOrPAMMBI
10 y4eOHBIM TpeaMe-
TaM B COOTBETCTBHH C
TpeboBaHmsMu 0Opa-
30BaTENbHBIX  CTaH-
IapTOB

3HaTh!

- TpebOBaHMUs AaKTyaJIbHOTO 00Pa30BaATEIHPHOIO CTAHAAPTA,
CTPYKTYPY Kypca U3k B OCHOBHOM U CPeIHEN MIKOJIE,
- MPEAMET, 33aJ]a4H U CTPYKTYPY Kypca PU3UKK, OCHOBHBIE
KOMITOHEHTBI MEAarorn4eckoil CUCTEMbl U MyTH UX CO-
BEPIICHCTBOBAHUS, ACTIEKThI ()OPMHUPOBAHKSI MOTHBAIUU
ydamuxcsi Ha GOpMHUPOBAHKE MO3HABATEIBHOTO HHTEPECca
K U3YUEHHIO (PH3HKY,

- 0a30BbIi U YTIyOJEHHBIH MaTepualibl Y4eOHON TUCITUTI-
JTuHBI «PU3UKa». OCHOBHBIE MOHSATHUS U OMPEICICHIS,
BKJIFOUast PU3HUECKUE BEJIMUNHBL, (PU3HMUECKHE 3aKOHBI,
Ymerth:

- peaM30BBIBATH OOPA30BATENbHBIC TPOTPAMMBI IO (hU3H-
K€ B COOTBETCTBUU C TpeOOBaHUIMU 00pa30BaTEIbHBIX
CTaHIapPTOB;

- oTOUpaTh aIeKBATHBIE COACPIKAHUIO U THIAKTUYECKIM
3a/1ayaM MeTObl, IPUEMbI, CPENICTBA OOYUYEHUST; CAMOCTOSI-
TeJIbHO pa3padaThiBaTh 0O0pA30BATEBHBIC TPOTPAMMBI U
COCTaBJISITh TEXHOJIOTMYECKUE KAPThI 3aHSATHH 11O THCLIUII-
JmHe «DU3UKa».

Baaners:

- HaBBIKAMHU COCTABJICHUS] 00Pa30BATEIbHOMN MPOTrPaMMBbI
no yaeOHOMY TipeameTy «PUu3nKka» B COOTBETCTBUHU C TPe-
OoBaHUsIME 00pPA30BATEBHBIX CTAHAAPTOB,

- HaBbIKAMHU Pa3pabOTKH BCEX IJIEMEHTOB y4eOHO-
METOUYECKOTO KOMILJIEKCA MO (PU3HKE B COOTBETCTBHHU C
BO3PACTHBIMU OCOOCHHOCTSIMHU YYALINXCS U CIIeLU(pUKOi
y4eOHOrO 3aBEACHMSI.

"B cooTBETCTBUU C MPOQeCCHOHATBHBIM CTAHAAPTOM Tienarora (mpukas MUHUCTEPCTBA

TPyZa U COLHANbHOM 3aInuThl HaceaeHuss P® Ne 5441 ot 18.10.2013r.) npenonaBateny B cpeaHeit
HIKOJIE TIPU pa3paloTKe U peau3aluy IporpaMm y4eOHbIX TUCIIUIUIMH B PAMKaxX OCHOBHOM 001 e-
00pa3oBaTeNILHON MPOTPAMMBI, a TAKIKE TIPH TJIAHUPOBAHUY U TTPOBEACHUH YUEOHBIX 3aHATUH
JOJIKHBI BJIaJIETh OOIIENOIb30BaTeIbeckiuMu 1 odmenenarorndecknmu UK T-koMmeTeHTHOCTAMU
(UKT - napopMaimoOHHO-KOMMYHUKALIMOHHBIE TEXHOJIOTHH). "



4. CTPYKTYPA U COAEPKAHUE JUCHHUITJIMHBI

OO1mas Tpya0eMKOCTh JUCIUILTHHBI COCTAaBIsieT 3 3a4eTHbIX enuHui, 108 dacos.
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4 | KpUCTAJUTMYECKUX 9 | 11-12 | 4 | 4 2 2/25 PK-2
CTPYKTYD
5 Tennosele CBONCTBA o | 13:14 | 4| 4 D) 2/25
TBEPABIX TEJ
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TEOPUH TBEPABIX TEJ
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5. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

N Bunb! yuebHoli pa- OObpazoBaTenbHbIE TEXHOJOTUN
n/m | 60ThbI
1. Jleknus -neKknus-uH(pOpMaLIHs ¢ BU3YATU3AINEH;
-npoOJieMHast JIEKIHSI
2. [IpakTuyeckue 3aHs- | -CeMUHApP-KOH(EPEHIIHS 110 CTYASHYUCKHUM JOKJIaJiaM | 3CCE,
THS -BBIMIOJIHEHNE PACYETHBIX PadoT;

-TIOMCK ¥ aHau3 uHpopmauuu B cetu MHTEpHET;
-IIPOCKTHBIC TEXHOJIOTHH,
~-TEXHOJIOTHsI Y4eOHOTO UCCIICIOBAHHUS

3. CamocTtosTenpHas -BHEayIUTOPHAsA paboTa CTyIEHTOB (OCBOCHHE TEOPETHUECKOTO
pabora MaTepHala, MOArOTOBKA K MPAKTUYECKUM 3aHSATHAM, paboTa ¢
3JIEKTPOHHBIM Y4eOHO-METOAMUECKUM KOMIUIEKCOM, padoTa Haj
IPOEKTOM, IIOATOTOBKA K TEKYIEMY H HTOTOBOMY KOHTPOJTIO)

4. Tekywuil KOHTPOJIb | -pelIeHUE 3a1a4 Ha MPAKTUYECKUX 3aHATHUAX,
- 3aIUTa PacYeTHBIX PadoT;

-3aL11Ta IPOEKTOB,

-0JJAaHOYHOE U KOMITBIOTEPHOE TECTUPOBAHHUE

6. OIEHOYHBIE CPEACTBA JUIA TEKYHIEI'O KOHTPOJISA YCIHEBAE-
MOCTH, TPOMEXYTOYHOU ATTECTAIIAM IO UTOT'AM OCBOEHUA
JNCHUIVIMHABI U YYEBHO-METOAWYECKOE OBECIIEYHEHHUE CAMO-
CTOATEJbHOU PABOTHI CTYJAEHTOB

Bomnpocel Kk peTHHI-KOHTpO.110 Nel

1. VYKkaxure, B KAKMX PELIETKAX IBa yIJa SIBJIAIOTCSA NPSIMBIMU, a TPETUNH OTJIN4YEH OT 90 09
a) TeKCaroHaJIbHON ¥ MOHOKJIMHHOIA,
0) poMOMUeCKOl 1 MOHOKJIHHHO,
B) TPUTOHAIBHON M POMOHUECKON;
) TETParoHAJIbHOW U POMONYECKO.

2. Ecnu kakas-nmido miockocTh He MepecekaeT och X, TO ee MHAeKC Muiepa mo 3TOi OCH pa-
BEH:

a) HYJIIO;

0) 6eCKOHEYHOCTH,

B) €NMHULIE,

) HE YKa3bIBAETCSL.
3. Ecnu BemecTBO MOXKET CYIECTBOBATh B PA3HBIX KPUCTATHYECKUX MOAU(DHUKAIUSIX, TO MIPH
3TOM:

a) MEHSETCS IJIOTHOCTD YIIaKOBKH U KOOPIWHAIIMOHHOE YUCIIO;

0) MeHseTCsI MIIOTHOCTh YIIaKOBKH,

B) MEHSIETCS KOOPAHHALMOHHOE YNCIIO,

I') HAYErO He MEHSETCSL.
4. Hanbonee cnaboii siisercs:

a) MOHHAs CBS3b,

0) KOBaJIeHTHAsI CBSI3b,

B) MOJIEKYJIIPHAsl CBA3b;,

) METaJUIMYEeCcKas CBsI3b.
5. DHeprusi ONTHYECKON BETBH KOJeOaHMI aTOMOB B PELIETKE, COCTOSIIEH U3 aTOMOB JIBYX
COpPTOB:

a) Bcerna OoJbIle YHEPTHH aKYCTUYECKUX KOJIeOaHu,

0) Bcerna MeHbIIE SHEPTHH aKyCTUIECKUX KOJIeOaHMiA;

B) MOXET OBbITb Kak OOJIbIIE, TAK U MEHBLIIE YHEPTHU aKyCTHUECKUX KOJIeOaHHIA;



10.

11.

12.

13.

14.

15.

r) OoJblile WM PaBHA SHEPTUHU AKYCTHYECKUX KOJIEOAHUH.
Yacrora xonedaHull LEMOYKH OJMHAKOBBIX aTOMOB 3aBUCHT OT BOJIHOBOT'O YHCJIA:
a) JINHEHHO,
0) CHHYCOHMIAIBHO;
B) 5KCIIOHEHIIHAJIBHO;
r) 5710 O0JIee CIOXKHAsI 3ABUCUMOCTb.
ITo Monenu DiiHIITEHHA TEIUIOEMKOCTD BOJIM3H HYJISI 3aBUCUT OT TEMIIEPATYPhI:
a) JINHEHHO,
0) 3KCMOHEHLIUAIBHO;
B) KyOHueckwy,;
) HE 3aBUCHT.
ITo 3akony Hrononra-IItu TemnoeMkocTb BOIM3M HyJIsI 3aBHCUT OT TEMITEPATYPHI:
a) JINHEHHO,
0) 3KCMOHEHLIUAIBHO;
B) KyOHueckwy,;
) HE 3aBUCHT.
Monens JleOast U1t TETIOEMKOCTH BBEJICHA C YYETOM CIIENYIOIUX MPEINOIOKESHUH]!
a) HETIPEPBIBHOCTU CPENbl M UACHTUYHOCTH MPOJOJbHBIX U MOMEPEYHBIX KONeOaHUH;
0) MHHUMAJIbHOCTH HEPTUH CUCTEMBI,
B) CYIIECTBOBaHUS TeMIiepatypsl Jledas;
) CYIIECTBOBaHUS pacnpeneneHust bonpumaHa.
DOHOHBIL:
a) OIMHUCBIBAIOTCS CTAaTUCTUKOMN bo3e-OiiHITeliHa;
0) SIBJIAIOTCS KOJUIEKTUBHBIMU KOJIEOAHUSAMHU KPUCTAJUIMIECKON PEIIeTKY,;
B) SIBJIAFOTCS HOCUTEIISIMHU SHEPTHH;
T) SIBJIAFOTCS HOCUTEISIMH 3apsifa.
Teopus dpyne-Jlopenua:
a) HETIPABIJIBHO OMHCHIBAET 3aBUCHUMOCTD 3JIEKTPOIIPOBOJHOCTH OT TEMIIEPATYPHI,
0) HEMPaBIIHLHO OMUCHIBAET 3aBUCHMOCTD TEIIONPOBOIHOCTH OT TEMIIEPATYPHI;
B) HETIPABIJIBHO OIMHCBIBAET JIEKTPOHHYIO TEIUIOEMKOCTH;
') HEMPAaBIIHLHO OMHCBIBAET 3aBUCUMOCTD 3JIEKTPOHHOH TEIIIOEMKOCTH OT TEMIIEPATYPhI.

Bonpocel K peHTHHI-KOHTPOII0 Ne2

ITo 3akony Bunemana-®panua-Jlopenua:
a) OTHOLIEHHE MEXKY TEIUIO- U 3JEKTPONPOBOIHOCTHIO MPOMOPLHOHATIBHO TEMIIEPATYPE;
0) OTHOIIIEHHE MKy TEIJIO- U 3JIEKTPOIIPOBOIHOCTHIO 0OPATHO MPOMOPLIMOHAIBHO TEMITepa-
Type,
B) OTHOLLIEHHE MEXIY TEIUIO- U 3JIEKTPOIPOBOIHOCTHIO MPOMOPLIHOHAIBHO KBaAPATy TEMIIe-
patypel,
I') OTHOLIEHHE MEXKIY TEIIO- U JEKTPOIMPOBOIHOCTHIO OOPATHO MPOMOPLMOHANBHO KBAAPATY
TEMIEPATYPBL.
ITonBu>KHOCTH HOCHUTENEH 3apsAaa - 3TO:
a) CKOPOCTb YIOPSAOUEHHOrO IBMKEHHSI HOCUTEEH 3apsiia B MoJie eANHUYHON HAMPSKEHHO-
CTH,
0) cKOpOCTb ABM)KEHHSI HOCHTEIEH 3apsiia B MOJie eAMHUYHON HAMPSKEHHOCTH,
B) CKOPOCTb TEILUIOBOT'O ABIIKEHUS] HOCUTEJNEH 3apsiaa B MOJjie eNMHUYHON HANPSKEHHOCTH,;
') CKOPOCTb yIOPSAOUEHHOIO ABMKEHHsI HOCUTENEH 3apsifa MNP eANHUYHOM COMPOTHBIICHHH.
CrieKkTp 3J€KTPOHA B KPUCTAJLIE SIBJISETCS:
a) CIUIOIIHBIM,
0) IUCKPETHBIM;
B) 30HHBIM;
I) TMOJOCATHIM.
IITupuna pa3peleHHON 30HbI B KPUCTAJIE C POCTOM 3HEPTHUU:



16.

I

18.

a) pacrer;,
0) yMeHbIIaeTCs,
B) HE U3MEHSIETCS,
') 30Ha UCUE3aeT.
OddexTuBHAST Macca HOCUTENEH 3apsiaa;
a) paBHA MHEPIIMOHHOW Macce,
0) paBHa rpaBUTALIMOHHON Macce;
B) SIBJIACTCS] KO3(PULMEHTOM MPONOPLHOHAIBHOCTH TP OMIMCAHUH IBM)KEHUS] HOCUTEIS 3a-
psiia B MOJIE KPUCTAIIMUECKOH PELIeTKH;
I) SIBJIIETCS MOCTOSTHHBIM KO3 PUILIMEHTOM MPONOPLUOHAIBHOCTH MIPU ONMCAHUN JABYKEHHS
HOCHUTEJIS 3apsAa B M0JIe KPUCTAITMYECKON PELIETKHU.
B cBepxmpoBonsieM COCTOSHUU PABHO HYIIO:
a) CONPOTHBIICHHE B IPOBOJHHKE,
6) MPOBOAMMOCTD B IPOBOJHHKE,
B) MAarHUTHOE IOJI€ BHYTPH IPOBOAHHKA;
) BCE BBILIENEPEUNCICHHOE.
IIpu mepexone U3 CBEPXIMPOBOSINErO COCTOSHUS B OOBIMHOE CBOWCTBA MPOBOAHUKA MEHSI-

HOTCA MTHOBCHHO!

£

20.

21.

22

a) B CBEPXIIPOBOIHUKAX | pona;
0) B CBEPXITPOBOIHUKAX 2 POAA;
B) BO BCEX CBEPXIPOBOIHHKAX;
r) HU B OJJTHOM U3 MEPEUNCIICHHBIX TUTIOB CBEPXIPOBOIHUKOB.
[Tepsrriii 3axkoH @Puka GopMynHpyeTcs CAeTyIIIM 00pa3om:
a) J = - D(dc/dx);
0) J = D(dc/dx);
B) J = - D(dc/dt);
r) J= - D(dc/dt).
Bropoii 3akon @uka GhopMyupyeTcs CIenyrInnM 00pa3oM:
a) de/dt = D(d ¢/dx’);
6) de/dt = - D(dPe/dx’);
B) dc/dt = D(dc/dx);
r) dc/dt = -D(dc/dx).
B cootBecTBuU ¢ 3akoHOM [lrosionra u [Itu TennoemMkocTs NponopLUHOHAIbHA!
a) 3R;
0) SR;

2

B) 2R;

2

r) 1R;

2

n) 4R.

Bonpoce! K peHTHHI-KOHTPOII0 Ne3
Ha mannoii cxeme mo3umueii 3 oTMeueH:

a) YCUJIUTEb,
0) pesoHaTop;
B) MarHur;

) reHepaTop;
1) AETEKTOp.



23.

24.

23,

26.

27.

Ha pucynke nzobpakeHa:

a) I'-pemerka,;
0) R-pemierka,;
B) C-permerka,
r) P-pemierka,;
n) I-pemerka.

Ha pucynke n3o0paskeH pa3pe3 CTPyKTypbl aiMasa;

Il

a) HOpMaJbHO K ceTkam (110);

6) HopmanbHO K cetkam (111);

B) HOpMaJbHO K ceTkaM (100).
Ha pucynke nzobpakeHa:

a) I’-pemrerka,;
0) P-pemerka,;
B) C-pemerka,
r) P-pemierka,;
n) I-pemerka.

Ha nannoii cxeme mo3unued 4 orMeueH:

a) YCUJIUTEb,
0) pesoHaTop;
B) MarHur;
) reHepaTop;
1) AETEKTOpP.
[ITupuna 3anpereHHoi 30Hbl B KPUCTAIIE C POCTOM SHEPTHHU:
a) 30HA MCYE3aeT,
0) yMeHbIIaeTCs,
B) pacTeT;
I) HE U3MEHSETCS.




28.

29.

30.

Ha pucynke nzobpaxkeH nedexr:

a) o IloTkwu;

6) npumecy;

B) 110 PpeHKelto.
Koshdpuument Termonposonuoctu B CH niMeeT pa3sMepHOCTb:

a) Jlx/(MK),

6) B1/(MK);

B) B1/(xrK).
B ypaBHeHnn konebaHus OMHOPOJHON CTPYHBI HaCTOTA KOJIEOAHNH 3aBUCHT OT BOJIHOBOTO

qucia:

31.
3a:

e U e

a) JINHEHHO,
0) CHHYCOHMIAIBHO;
B) 5KCIIOHEHIIHAJIBHO;
) HE 3aBUCHT.
I'mpomarHuTHOE OTHOIIEHHE 3JIEKTPOHA OKA3aJOCh B [1Ba pa3a OoJbLIe paCCYUTAHHOTO U3~

a) OIMOKHU B pacyeTax;

0) MOrpeIrHOCTH U3MEPEHUI,

B) CYIIECTBOBAHUS CIIHHA,

I) CyLIECTBOBAaHHUSI MATHUTHOTO MOMEHTA JJIEKTPOHA.

Bomnpocsl Kk 3k3ameny

Kpucrannmnyeckue u amopdabie TENA.

Kosanenrnas cBsi3b.

Ban-nep-BaanbcoBo B3aUMOIENCTBHE.

Honnas cBs3b. [locrossnaas ManenyHra.

Bonoponnas u Metamnn4deckasi CBs3H.

Omneparnmu TOYEUHONW CUMMETPUH (LIEHTP UHBEPCHH, TUIOCKOCTh CHMMETPHH).
Omnepanmu TOYEUHONW CUMMETPUH (TIOBOPOTHBIE M UHBEPCHOHHBIE OCH).
B3anmonericTeue onepanuil CHMMETPHUH. 32 KJIacCa TOUYEYHON CUMMETPHH.
Pemerka Tpancaanmii kpuctaywios. 14 tunos pemerok bpass.

. Onepauuy NpocTpaHCTBEHHOMN cuMMeTpun. 230 MpOCTPaHCTBEHHBIX TPy CUMMETPUU.
. OcHOBBI TEOpHH AUPPAKIIUN PEHTTEHOBCKOTO U3JIyUYE€HUS HA KPUCTAJLIE.
. Ycnosus Jlays.

. IlonsATHE OOpaTHOH peIneTKy.

. Meronel Jlays u Bpaienus.

. Pentrenorpadusi monukprcTamios.

. IIponosnpHbIe BOJHBI B ONHOMEPHOM OAHOATOMHOM KPHUCTAJLIE.

. @OHOHHAs1 MOJIeNb TEIIOBLIX Kojebanuii. Temmeparypa Jlebas.

. Tennosoe paclIMpeHne U TEMIONPOBOAHOCTD TBEPABIX TEIL.

. TenI0eMKOCTb TBEPABIX TEN.

. @azoas npodnema PCA.

. IpsiMbie MeToab! paciiupOBKH KPUCTATUTUIECKUX CTPYKTYP.

. ITarTepcoHOBCKHE METOBI PAaCUTU(PPOBKH KPUCTAUTMIECKUX CTPYKTYP.

. IlpuHnun nnotHol ynakoBku. IInoTHelmme ynakoBKH MapoB..

. MeTton IuCKpEeTHOro MOAECIUPOBAHUS YIIAKOBOK MOJIEKYJ B KPUCTAILIAX.
. DHepreTuyeckue 30HbI KpUcTasa.



26. O0pa3zoBaHKe YHEPTETUIECKUX 30H B YIPOIIEHHONH MOAEIH KPUCTAIUIA.
27. 30HHas TEOpPHUS MPOBOAMMOCTHU (TIPOBOAHUKH U TUJIEKTPUKH)

28. 30HHas1 TeOpHs MPOBOAMMOCTH (TIOTyTIPOBOHUKH)

29. Knaccuueckas 3J€KTpOHHAs TEOpUs MPOBOAUMOCTH METAJLIOB.

30. KBaHTOBAas CTATUCTUKA 3JEKTPOHOB MPOBOAUMOCTH.

31. CBepXnpoBOAUMOCTb.

32. JluamarHeTusM U napamMarHeTU3M.

33. ®eppoOMarHeTusM.

34. Kpucramnudeckue u aMmopdHbIe Tena.

Opranuzanus u yueOHO-MeTOAHYECKOe o0ecTeueHne
CaMOCTOSITeILHOM padoThI cTyAeHToB (15 yacoB)

[IpuBOOUTCSA XapaKTEPUCTHKA BCEX BHIOB U (OPM CaAMOCTOSITENbHONW padoThI CTYEHTOB,
BKJIFOYAsl TEKYIIYIO U TBOPUYECKYIO/UCCIIENOBATENBCKYIO I TEIbHOCTD CTYICHTOB:
Texymasa CPC, HanpaBiieHHas Ha yriiyOJieHUE U 3aKperyieHUe 3HAaHUH  CTY/IeHTa, pa3BUTHE
NPAKTUYECKUX YMEHHH BKIFOYAET:
- paboTy € JEKIIMOHHBIM MaTEPHAJIOM, ITOUCK U 0030p JIUTEPATYPHI H JIEKTPOHHBIX HCTOYHHKOB
UH(pOPMALINH 110 MHANBUAYAJIBHO 33/IaHHOM npobiiemMe Kypca,
- BBITIOJIHEHUE TOMAIIHUX 3a/1aHUH, KOHTPOJIBHBIX PadoT,
- - I3YYEHUE TE€M, BBIHECEHHBIX Ha CAMOCTOSITEJIbHYIO TPOPabOTKY,
- MOATOTOBKY K MPAKTUYECKUM M CEMUHAPCKUM 3aHATHUSM,
- MOTOTOBKA K KOHTPOJIHON padoTe, K 3a4eTy, 3K3aMEeHy.
TBopueckas npo0/ieMHO-OPHEHTHPOBAHHASA CAMOCTOSITE/IbHASA padorta (TCP),
OPUEHTHUPOBAHHAS HAa PpA3BUTHE WHTEUIEKTYaJbHBIX YMEHMH, KOMIUIEKCA YHHBEPCAJIbHBIX
(OOIEeKyIBTYPHBIX) U MPOPECCHOHATBHBIX KOMIIETEHLUH, MOBBIIIEHNE TBOPYECKOTO MOTEHIIHANA
CTY/ICHTOB BKIIFOYAET CIEAYIOLINE BUABI pabOT IO OCHOBHBIM Npo0JeMaM Kypca:
- TIOWCK, aHAJIN3, CTPYKTYPUPOBAHHE U Mpe3eHTalusl HHPOPMALHH,
- aHAJIM3 HAYYHBIX MyOJIUKALWIA IO 3apaHee ONpeneIeHHON PernoaaBaTeeM TeME,
- QHAJIN3 CTATUCTHYECKUX U (PAKTHUECKUX MATEPHaJOB MO 33JaHHOHW TeMe, MPOBEIEHHE PACUETOB,
COCTaBJIEHHE CXEM U MOZEJIEH Ha OCHOBE CTATUCTHYECKUX MAaTEPHAJIOB.

Coaep:kaHue cCaMOCTOATEIbHOH PA0OTHI CTYAEHTOB MO AHUCUHUILIHHE
Tembl caMoCTOATEILHOH PA0OTHI:

1. Jdudpakuus B KpucTamiax

2. OcHoBable HOPMYJIBI KpUCTAIITOrpadUN ISt KyOMUECKUX KPUCTAJIIOB
3. Kpucrannnueckue CTpyKTypbl

4. BakaHCHUH U MEXIOY3€JIbHbIE aTOMBI.

5. Tsépnble pacTBOpPHIL.

6. Huddysus

7. Kpucramnorpadus riacTudeckoii aegopmMaum

8. Jlucnoxkaiuu

9. JluarpaMMbl COCTOSIHUsI IBOMHBIX METAIJINYECKHUX CIUIABOB.

10. Paspyuienue MaTepuanoB U UCHBITAHUS HA YAAPHYIO BA3KOCTB.

11. OcHOBHBIE TUIIBI CBSI3€H B TBEPBIX TEJaxX

12. JluHamMuKa peleTku

13. TennoBbie CBOICTBA TBEPABIX TEJ

14. DnexTpons! B MeTaiax. CBOOOIHBIN 3JIEKTPOHHBIH raz @epmu

15. 3oHHast TeopUst TBEPABIX TeN. DJIEKTPUUECKHE CBONCTBA TBEPABIX TEI
16. MarauTHbIE CBOWCTBA TBEPABIX TEJ.



KonTposb camocrosiTe/iIbHONH padoThl
OneHka pe3ysNbTaToOB CaMOCTOSITEIbHONH padOThl OPraHU3yeTCsl Kak €IMHCTBO JBYX (popm:
CaMOKOHTPOJIb U KOHTPOJIb CO CTOPOHBI mpenozasareneil. OLUeHKa pe3ysbTaToB CaMOCTOSITENbHON

paboThI OPraHU3YeTCS CIEAYIOIUM 00pa3oM:

¢ KOHTPOJIbHBIE BOTIPOCHI, 3a7JaBa€MbI€ MTPH BBIMOJIHEHUH U 3aIIUTaX JJa0OPaTOPHBIX padoT;

BOIPOCHI AJI1 CAMOKOHTPOJIS,
BOIPOCHI TECTUPOBAHMIA,
BBINOJIHEHHE JOMAIIHUX PadoT;

BOIPOCHI, BBIHOCUMBIEC HA 5K3aMCH.
pedepar ¢ s3eMeHTaMi MPOSKTHUPOBAHUS,
IOKJIabl Ha KOH(epeHL-HeIesX.

OLIeHKa KaueCTBa OCBOCHUSA NUCLUILIIMHBI MPOU3BOAUTCA MO PE3YJIbTATaM CJIICAYHOIIUX KOHTPOJIHN-

PYIOIIMX MEPONPUITHI:

KOHTPOJIBHBIC BOIIPOCHI, 3aaBACMbIC TTPU NPOBCACHUHN IPAKTUICCKUX ?aaHSITI/II\/'Ij

BBIMTOJIHCHHUE CAMOCTOATCIIbHBIX U KOHTPOJBbHBIX pa60T

KoHnTtpoaupywoimue meponpusaTus

Pe3yabTaThl 00yueHus mo auc-

HHIIHHE

CamocTosiTesibHbIE pa0OTHI Ha MTPAKTUYECKIX 3aHSATHUSIX 3HaHMe OCHOBHBIX (POPMYIT H OII-
peneneHui

KoHTposnbHbIe paOOThl HA MPAKTUYECKUX 3aHSITUSX VYMeHHe CaMOCTOSATENLHO HaXo-
IUTh PELICHHE TMOCTAaBJIECHHOMN
3aaun

YyacTue CTyAeHTOB B Hay4YHOH JUCKYCCHM IO MOArOTOB-
JICHHBIM M TIPEICTABICHHBIM Tpe3eHTauusM, pedeparam BO
BpeMs IPOBEEHHs KOH(pEPEHI-HEeAeN

OBnazieHue OMBITOM aHAJIN3a UH-
(hOpMalIMOHHBIX UCTOUYHUKOB;
BBICTYIUIEHUNH C JOKJIaJaMu |
y4acTHs B AUCKYCCHSIX;
paszeseHus Hay4YHOTO W HEHayu-
HOT'O 3HAHMSI,

BrimmonHeHue 1 3a1uTa UHANBUAYAJIbHBIX 3a1aHUI

3HaHUEe OCHOBHBIX (POPMYJI U OII-
peneneHuil. YMeHue CaMoCTOs-
TEJIbHO HAaXOJUTb pelLleHHe I0-
CTaBJIEHHOU 3a7a4n

Tectuposanue

3HaHUEe OCHOBHBIX (POPMYJI U OII-
peneneHuil. YMeHue CaMoCTOs-
TEJIbHO HAaXOJUTb pelLleHHe I0-
CTaBJIEHHOU 3a7a4n

KoHTpOab ¢O CTOPOHBI NPENOAABATENS U CAMOKOHTPOJIb OCYLIECTBIIAECTCA B COOTBETCTBUU C
PEHTUHT-TUIAHOM JTUCLIUIUIMHBI, BO BPEMs MPAKTHUYECKUX U JIAOOPATOPHBIX 3aHSITHH, KOJUIOKBHY-

MOB, 3allIUThl AOMAaIITHHUX SaHaHHfI.

7. YYEBHO-METOJUYECKOE U HWH®OPMAINMOHHOE OBECIHEYEHHUE

AUCHUITIJIINHBI
Ne HasBanue u BBIXOIHBIE JAHHBIE Tog m3marma | KommuecTso Hanuuue B KomauectBo | ObecrnieueH-
n/n (aBTOp, BUI U3OAHMS, U3JATEb- 3K3EMILII- JJICKTPOH- CTYyJACHTOB, HOCTB CTY-
CTBO, H3IAHU, PpoB B OHO- HOI1 OHO- HCTOJIb3YH0- | /ACHTOB JIH-
KOJIHYICCTBO CTPAHHII) JIHOTCKE JIHOTCKE IMHUX yKa- TepaTy-poi,
VHHBEPCHTE- Bal'Y SaHHYTO JIH- %
Ta TCpaTypy
1 2 3 4 5 6 7
OcHoBHasi IUTEpPaATYpa
1 ®m3rka TBEPAOTO TENMA: YueOHoe 9bC «Zna-
2013 . 15 100
mocodme / FO.A. Crpekanos, H A, nium»




Tensaxosa. - M.: UL PUOP: HUL] http://znaniu

Hndpa-M. - 307 c. - ISBN 978-5- m.com/book
369-00967-3 read2.php?b
00k=363421

®m3mka TBEpPAOTO TENMA [ DIeK-

TPOHHEIH pecypc]: yueOHOe mo- 9BC «IPR-
cobue/ A.A. Koprumnosnd [u Books»
Ip.].— DICKTPOH. TCKCTOBEIC http://www.i
2012 15 100
maanble.— Hosocubmupek: Hoso- prbookshop.
CHOHMPCKHUHA TOCYIAPCTBCHHBIH /45187
TEXHUYCCKHH YHUBEPCUTET.— 71
C.
®msuka Teepaoro tena / KopHu- 9BbC «Zna-
moBud A A., O3u00uxun B.1., nigmy»
Cyxanos M.U. - HosocuO. . HI'TV. http://znaniu
-71 c.: ISBN 978-5-7782-2160-4 2012 m.com/catal 15 100
og.php?book
info=556765
JONoJTHUTE/IbHASI JIUTEPATYPA
Manees, Anape BnagumupoBud.
Moaens OCIOHHOTO pocTa pas-
OmeHmi, yITakoBOK M TPados :
MoHOTrpadums / A. B. Manees, A.
B. lllyToB ; Bragumupckuii rocy-
JAPCTBCHHBIM IYMAHUTAPHBINA
yHusepcureT (BITY) .— Brnagu- 2001 3 13 B
Mup : BraguMupCKui rocyaapeT-
BCHHBII T'YMAHUTAPHBIN YHHBED-
curet (BITY) .— 107 c. : un.,
Tabn. — bubaworp.: ¢. 100-107
— ISBN 978-5-8311-0546-9.
Kpacuonesues E.A. KsanTosas
MEXAHHKA B IPHIIOKCHAAX K (DH- SBEC «IPR-
3HMKE TBEPJOTO TENA [ IeKTpoH-
9 Books»
HBIH pecype]: yacOHOe mocodue/ [T
Kpacronesues E.A.— DieKkTpoH. 2010 AP WWW.1 15 100
prbookshop.
TEKCTOBbIC JaHHbIe.— HoBOCH-
: 5 /45097
omnpck: HosocuOupckuit rocymap-
CTBCHHBIM TEXHUUCCKUN YHUBEP-
curet.— 354 C.
B¢ ©.K. Onycsr TeopeTuie- 9BC «IPR-
ckoit pusmkm (Opera postuma) Books»
[SnexrporusIi pecype]/ Buisd http://www.i
2010 15 100
© . K.— DneKTpoH. TEKCTOBbIC prbookshop.
Jannbie.— M.: Koruto-LenTp.— /15562

683 c.

nepuoAHYeCKHe U3TAHMS:

«3emuis 1 BcenmenHas». M.: Hayxka;
«IIpupoma» M.: U3zn. PAH,

«Pusuka B mwkoae» M.: [llkonpHas npecca;
«Ycnexu pusndyeckux Hayk» M.: U3n. PAH,
«Dusuka» M.: IlepBoe ceHTIOpsI.

nporpammHoe odecneuenue u Murepuer-pecypebi: CourseLab 2.7;
Ortkpertas ¢pusnka (vacts I)
http://physics.ru/courses/op2Spart1/content/content. html# V80iwVuLTcs
Ortkpertas ¢pusnka (vacts 1)
http://physics.ru/courses/op2Spart2/content/content. html# V80jOVuLTcs




duznka, XMMHUs, MATEMAaTHKA CTYIEHTaM M HIKOJbHUKAM

http://www.ph4s ru/

dusuka B aHUMaUSIX

http://physics.nad.ru/

Cambridge Structural Database System. Version 5.32. Cambridge Crystallographic Data Cen-
tre, 2011.

Kommnnexc pacdera u yrouHeHust kpuctananiyeckux ctpykryp SHELX-97.

http://rruff geo.arizona.edu/AMS/amcsd.php (American Mineralogist Crystal Structure Date-
base)

http://www.shapesoftware.com (IIporpammHoe obecriedueHre A BU3YaIH3aLUN KPUCTAJIOB
U KPUCTAJUTHYECKHUX CTPYKTYP)

8. MATEPUAJIBHO-TEXHMYECKOE OBECIHHEYEHHUE JUCIHUIIVIMHBI

JlekumoHHAs ayAUTOpHA C MyJIbTUMeNUIHBIM nipoekTopoM u 11K (ayn. 236-7).
[Ipemaparopckast 1Jisi MOATOTOBKH IEMOHCTPALIMOHHBIX (pr3mueckux ombIToB (ayn. 235a-7).
AyauTopusi ¢ THTEPaKTUBHOM nockoi (aya. 121-7).

Jlaboparopusi kBaHTOBOH (M3WMKK W CcreKkTpanbHOro aHanmmsa (aya.l119-7) ¢ HeoOXommMmbIM
¢dusmueckum 000pyIOBAHUEM.

o e



Pabouas nporpamMma JUCHHIIIMHBI COCTABJIEHA B COOTBETCTBUH ¢ TpeboBanusmMu ®I'OC BO
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IIporpamma paccMoTpeHa u ono0peHa Ha 3acefanuu Kadeapbl  oO1eil 1 TeopeTHIecKoil Gpu3nKu

Iporokon Ne & or 70.0% 76 ropa o aa )
3aBenyrowmmii kadenpoit  Masees A.B 7 i it
(G)IXO,/rionnncn,)

PaGouyass mporpaMma paccMoTpeHa M 0J00peHa Ha 3acelaHHH Y4eOHO-METOJMYECKOW KOMHCCHU

HarpaBJICHUs 44.03.05 Tlemarornyeckoe oOpa3oBaHHe 2

IMporokon Ne > or 17.9% 16 roja ,

[Ipencenarens komuccun  Apramonona M.B. @({(f
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_JmCT MEPEYTBEPKJIEHUS
PABOYEN MPOTPAMMBI JUCHUTILTUHBI (MOLY.JIS])

PaGouasi mporpamma ojjobpena Ha 207 7/ {4 yueGuslii rox
ITpotokon 3acenanus Kapeapsl No 7 /OT 20.04. [# ronma

3asenytomuit kadeapoi e ~——
LAY 7

Pabouas mporpamma ogoOpeHa Ha y4eOHBIH roj
ITpoTokou 3acenanus kapeapsr Ne oT roja
3aBeyrouuit kadeapoii

Pabouas nporpamma oj100peHa Ha y4eOHbIii ros
[TpoTtokoun 3acenanus kadenps Ne oT i rojia
3aBeyrouuid kageipoit

Pabouast mporpamMmma o00peHa Ha yueOHBIH roj
IIporokoun 3acenanust kadenpst No OT roja
3aBeyrouid kadepoit

Pabouast mporpamma o100peHa Ha y4eOHbIH 101
IIporoxon 3acenanus kadenper Ne oT roja

3aBe1ylomui kadeapoii
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JIUCT NEPEYTBEPKJIEHUS
PABOYE IIPOI'PAMMEI AUCHUITITIMHBI (MOY.JISI)

Pabouas nporpamma ono6pena na L2040 /A1 yueOHBIi roj
Ilporokon 3acenanus kapenpui Ne 7 or 77/ £ Ao'rona
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