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1. TEJb OCBOEHWS JUCHUILINHBI

!
HGJILIO OCBOCHUS  AUCHUIUIMHEI «Dusuka TBEpOOro  Teja» SIBJISICTCS
O3HaKOMJICHUE C OCHOBaMH COBpeMeHHOf;I (pHSHICH TBCPHOOro TeEja, BKIIOYAIOIIMX

oblye MpeNCTaBICHNA O CTPOCHHM KDPHUCTALIOB, MEXaHW3Max [POTEKAIONHX B
KpUCTAILIaX IpoleccaX, BIMAHMM | CTPYKTYPbl TBEPABIX Tel Ha MX (u3MUecKie
CBOHCTBA. [3yueHue JHMCHMINIMHBI NOMKHO CHOCOGCTBOBATH  (HOPMHPOBAHUIO
IIyOOKHX 3HAHWUE B o6iactu (bI/IS’!PIKI/I ¥ BBIPa0OTKE CIIOCOOHOCTH COIOCTABISTh
HabmonaeMble  (DHU3UUECKUE SIBJIjeHI/ISI ¢ (QyHIaMeHTATEHBIME  (DPU3MUECKUMU

3aKOHOMEPHOCTSIMHU. 1

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

Hucrunnmna «®usuka TBEPIOro Teia» orTHOCHTCs K Gaszosoit wactu OITOI]
NO/IrOTOBKK GakanaBpoB mo Hanpapienmio «Haxorexuosornn u MUKPOCHCTEMHASI
TeXHUKa». s ocBoeHus ,Z[aHHOI\/JI% JUCLIMILIAHLl ydyaliuMes: TpeOyroTest 3HaHus,
NOJIydaeMBble B paMKax cnezzy}oﬁmx NPEJIECTBYIOIMX  JHCUUIIMH:  bU3HKa,
BBEJIEHUE B HAHOTEXHOJIOTHH. i

| <
YcnenmHoe ocBoeHue JUCIUIUINHBL «B3aumoneicrsue JIa3€PHOIr0 H3JIY4YEHUS C

BEILECTBOMY TIPeIoIaraet HaﬂHqu‘y 00y4Jarolmuxcs CIACAYOUNX 3HAHUH, YMEHUH 1
HaBBIKOB, MOJIYYCHHBIX IPH U3YYCHHH YKA3aHHBIX JUCHUIUIMH H B XOJIE TTPOXOMKICHHUS!
y4eOHOH ¥ POM3BOACTBEHHOM IPAKTHK: 3HAHUE OCHOBHBIX (YH3MYECKHX 3aKOHOB B
obnacTy KBaHTOBOW (DH3WMKHM; 3HAKOMCTBO C MAaTeMaTHUECKHM allrapaTtoM OIMUCAHHsI
MOBENICHMs. KBAHTOBLIX CHCTEM; 3HAHME OCHOBHBIX (DU3MYECKMX 3aKOHOMEPHOCTEI,
XapaKTePU3YIOHUX IPOTEKaHUE MIPOLIECCOB B TBEPALIX Teax.

B 10 e Bpems1, ocBoeHMe JAHHOI (QyHAAMEHTAILHOM JAUCIUILIMHEL HEOOXOIUMO
AJis YCHEHIIHOIO OCBOCHHUS IIOCIELAYIOIUMX JUCHMIUIMH, TAKUX KAK OCHOBDI
Kpucraiorpa(uu, (pu3nueckue 0CHOBBL MUKPO- M HAHOCHCTEMHOM TEXHUKH, A TAKIKE
PU HAITUCAHUU JUILUIOMHOUN paboThl.

3. KOMIIETEHIIMA OBYYAIOWETOCSl, POPMUPYEMBIE B
\
PE3YJIBLTATE OCBOEHUWS AMCHUITIMHBI (MOILYJIS)

B pesynbraTe 0cBOCHMS JIMCHUIIAHBL 00YYarOIHUHCS 1OIKEH JIEMOHCTPHUPOBATH
ClemyrolLe pe3ysbTaTel 00pa3soBaHus:
3HaTh: OCHOBHBIC 3aKOHBI, ONHUCHIBAIOLINE (PUBHUCCKHE IIPOLIECCHI, MPOTEKAIOIIHE B
TBepabIX Tenax (OITK-2);
YMeTb: yCTaHaBIMBATh [PUYHHHO-CIEIACTBEHHYIO CBSI3b Mexay HabaoMaeMbIMu
ABIICHWAMH W OCHOBHBIMM 3aKOHOMepHOCTAMM (usuku TBepmoro tena (OITK-1);
HCII0JIB30BATE CPEICTBA KOMIIBIOTEPHOW TEXHUKH /1) PELIeHHUS] COBPEMEHHBIX 3a/1au B
00J1acTU (QHU3UKK TBEPJOTO Tela (HK—!l).




Baagers: cmocoGHOCTLIO Hpe,I[CTaBJjIﬂTB aIeKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHMUIA
Hay4YHYI0 KapTHHY MHpa Ha OCH()iBG 3HaHUS OCHOBHBIX IIOJIOKEHHH, 3aKOHOB W
METO/IOB  (DUBHUKH  TBEPOro ?Teﬂa (OIIK-1);  cnocoOGHOCTHIO  BEHISBIISTE
€CTECTBCHHOHAYYHYIO CYIIIHOCTE np¢6neM, BO3HMKZIOIIMX B X0Je MpodecCHoHaIBHOI
ACSTEIBHOCTH, MPUBIEKATE IS I/I:X pemenus  Qu3MKo-MaTeMaTHYeCKUit anmapar
dusuky TBepaoro tena (OIK-2).

B pesymbrare ocBoeHus I[I/;ICHI/IHJTHHI:I O0yyaroIMifcsl  JTOJDKEH  OBIaJeTh
CIICAYIOITAMH O6H16Hp0(1)eCCI/IOHaJIBH;BIMI/I KOMITETCHI{MSIMH:

CIIOCOOHOCTBIO  HPEICTABIISITE QJIEKBATHYIO  COBPEMEHHOMY YPOBHIO 3HaHUH
Hay4YHYI0 KapTUHY MUpPa Ha OCHOBE 3haHHﬂ OCHOBHBIX TIOJIOXKEHUH, 3aKOHOB M METOJIOB
€CTECTBEHHBIX  HAyK U MaTeMjaTI/IKI/I (OIIK-1);  crnocoGHOCTHIO — BHISBIISTE
CTECTBEHHOHAYUHYIO CyLIHOCTE IIPOGIIEM, BOSHI/IKE]}IOHII/IX B XOJI¢ npocbeCCHOH#ﬂbHoﬁ
NEATENIBHOCTH, —TPUBICKATh  JIi WX pemeHﬂm COOTBETCTBYIOUINH  (hU3HKO-
Marematudeckuit anmapar (OITK-2). |

4. CTPYKTYPA N COJIEP’)KAHUE AUCHUTTIJIINHBI

O6wiast Tpy10eMKOCTD AUCIHIIIAHE] COCTABIISLET: 7 3a4eTHBIX eAUHNL, 252 uaca.

Buaw yueGuoii paGorst, skmouas O6BeM DOpPMBI TEKYINEro
- CAMOCTOATENBHYIO paloTy CTYASHTOR yaebHo#M KOHTpOIs
LE; H TPYA0EMKOCTS (B Hacax) paboTsl, YCIEBAEMOCTH
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JUCUMIITHHEL 5} B g &g 8las g 5 ﬂg
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TBEPABIX TEJ
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TBEPIBIX TeJl 4 ) i 12 10| ¢ 36 10/35 KOHTPOJIb
Nel
3 | MarnwuTHEIe cBOiCTBA 5 Pelitunr-
BELIEeCTBA 4 11 5' 10 2] ¢ 31 10/35 KOHTPOJTh
No2
4 | CBepxnpoBoaUMOCTE . Pelitinr-
4 |8 8 | 4 30 11/55 KOHTPOJh
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Ne3
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ConepmaHne AHCUHITJIHHBI

PA3JIEJI 1. MEXAHUYECKUE U TElj'[JIOBBIE CB()ﬁCTBA TBEP/JBIX TEJI



Tema 1. CTpoenune kpucTamioB H X MexannyecKue cBOICTBA.

Kpucramuel, amopduble Tena W KMIKOCTH. DlleMeHTapHas  sueika
KPUCTAJIMYECKON peteTku. TpaHCIsIHOHHas cuMMerpust. TwWrisr 3JIEMEHTapPHLIX
sueek. Mozens cimomnoit cpest. O6parumeie (yripyrue) nedopmarmu. 3ako I'yka.
[Ipenen ynpyrocru. Heob6parumere (mutactuueckue) nedopmarmu, T exydects. [Ipenen
HPOYHOCTH. JIeeKThl KPUCTAITHYECKOH PELIETKH (TOUCUHbIE, THHeHHbIE, JIBYMEpHBIE
1 06semubie). Binsuue nedexros Ha cBolicTsa KPUCTAJLIOB,

Jlexunu 2. TenjioBble CBOCTBA KPHCTAJLIOB.

Mozens TeruioBoro JBMKeHHS KpHCTAIIMYECKOH pemerky. Kiraccmueckas
Teopusd  TEIIOEMKOCTH  Kpucramna. 3akon [hiononra wu Iltu. Teopust [leGas.
HopmansHbre koneGanust kprerammaueckoii pemerkyu. Yacrora TemMriepatypa JleGas.
Tennosoe pacumpenue kpucramios. Temmeparypa miasienus. TennonpososHocts
KPUCTAIIMYECKON PeTIETKH.

PASIEJIL 2. QJIEKTPOHHBIE CBOMCTBA TBEPABIX TEJ
Tema 3. Mogesis ¢cBOGOAHBIX 2/IEKTPOHOB MeTa/ LA

Teopus anexrpontoro rasa Il. dpyne. 3akon Bunemana-®panna. Keanrosas
Teopust 3omepdensa. Pacripenenenue DOepmu-/lupaxa.

Templ 4-6. 3onnas Teopus KpuCTANLIOB,

BonroBast dynkims snekTpona B HepHOIMYECKOM MOTEHLHANLIOM | HONC.
Teopema bnoxa. Ksasummiymnse. Teopema Kpamepca. VYpasuenue ppuikenus
HJICKTPOHA NPOBOLMMOCTH B JJIEKTPUUYECKOM mose. DpdeKTiBHas Macca dIIeKTpoHa.
CoberBennble I10JIYTIPOBOTHUKHA. Ilonsrre JBIPKH, 3aBUCUMOCTD
SIICKTPOIPOBOJHOCTH COOCTBEHHOIO MOYNPOBOHHKA OT TEMITEPATYPBL. I TpumecHnie
NoMyIpoBojHUKY. [lpuMecn JIOHOPHOrO M aKNENTOPHOrO THIIOB. DIeKTPOHHAsT W
AbIpo¥Has  mpoBojgumoctd.  [womextpuxu.  Ilposopumocts JIUDJICKTPUKOR,
DneKTpuuecKuit IpoGoi JAUBIEKTPUKOB. [16e305J1eKTPHKH U CErHETONIEKTPUKH.
PA3JIEJI 3. MATHUTHBIE CBOVICTBA BEHIECTBA

Temer 7-8, OcHoBHBIE BHABI MATHETHKOB

MarnuTHele cBolicrBa aroma. MarHuTHBIE MOMEHTDI JJIEMEHTAPHBIX YACTHIL,
Marneron Bopa u sinepreiii Marneron. I'npomariuTaoe otHomenue. OTKINK atoMa
Ha BHCUIHEEe MarHuTHOE noje. Dddext 3eemana. MarHuTHoe mnoje B BEIECTRE,
Hamarmwenrocts. MarautHas BOCHPHAMYHBOCTS W NPOHKIAEMOCTb. J{ua-, napa- u
(beppomarnernkun. OcHOBHBIE CBOMCTBA (eppomarierukos. Jfomensl. Temmeparypa
Kropu.  KpuBass  nHamarHuumsamms. ['merepesuc.  ®usuueckas  npupoja
dbeppomaruernsma. O6MeHHOE B3auMOIeiicTRIE SJIEKTPOHOB. AHTU(EPPOMATrHETUKH,
Deppumarneriki. COvHOBBIE BONHEL,

PA3EJ 4. CBEPXTIPOBOJIMMOCTE

Tema 9. ®usuueckue cBoiicTsa CBEPXNPOBOAHUKOB.,  JdherThi

Mxozedeona



SIBleHHE CBEpPXIPOBOIUMOCTH. Kpuruueckas rtemmeparypa. Kyneposckue
napel.  OJHepreTuyeckas  IIeib. 1 MarnurHele  CBOMCTBA  CBEPXIPOBOAHHKOB.
IToBepxHOCTHEIH wepxnpommmﬁﬁ TOK.  Odpexr MeitcHepa. Kpuruueckoe
MariutHoe moie. CBEpPXIMPOBOAHUKH BTOPOro poja. KBaHTOBAHME MAarHHUTHOIO
noroxa. J¢dext Aaporosa — boma. Cucrema ciabocBsI3aHHbIX CBEPXITPOBOAHUKOB.
Oddextsr  Drosedcona. CBepxnf)OBOHHUIHH KBAHTOBBIH  MHTEepPpEePeHLIMOHHBI
JIETEKTOP MarHUTHOLO IO, BLICOKdTeMHepaTypHaH CBEPXIIPOBOIUMOCTD.

Temul s1a0opaTopHbIX paGoT

1. Onpenenernue nocrosaron Credana-bonbimara

2. Msyuenue TemIiepaTypHOil 3aBUCHMOCTH IEKTPOITPOBOJIHOCTH
ITOJIYIIPOBOTHHUKOB | | }
3. HccnenoBanue CTpyKTypHI TBEPJIBIX TeJI METO/AMHU PACTPOBOI 3IEKTPOHHOM
MUKPOCKOIINH,
4. Hccnenoanue cocrasa TBEPIBIX T METOIaMH PaMaHOBCKOU MUKPOCKOTINH.
TeMbI NpaKTHYECKHUX 3aHSITHI ‘
1. Iocrosunas Manenysra. .

2. TermIoemMKoCTh TBEP/IEIX Te.

3. Tuns! kpuctammaeckux ﬁ)emeTOK.

4. BonHoBass  QyHkua QJIEKTPOHA B OJHOMEPHOM  IEPUOIHUYECKOM
[IOTEHIHATIC, BOBHHKHOBC?HH@ 3aMPEIEHHBIX 30H.

5. Meroa cunbHO# CBSI3M 114 pacyeTa 30HHOI CTPYKTYpPbI TBEPOIro Tela.

6. Meronx cnaboii ces3u (pas%m)erHe 110 Gerynmm BoJiHaM).

7. Chepa Depmu. |

8. Ilosepxnocts DepMu B IBYMEPHBIX U TPEXMEPHBIX KpHUCTaJLIax.

9. CBepXxnpoBoaMMOCTS.

5. OGPA3OBATEJILHBIE TEXHOJIOI'MN

[TpoBesienne  JEKUMOHHLIX 3aHATHI obGecrneueHo CHICHUATU3UPOBAHHBIM U
ayMTOPUAMH, 00ODPYNOBAHHBIMU KOMIBIOTEPAMH DIICKTPOHHBIMU TIPOCKTOPAMM,
ITO IO3BOJIACT CONPOBOXKIATE YTEHHE JIGKLMH JeMOHCTpalHei KOMITBIOTEPHBIX
ciaiios. IlpoBenenue NMeKUHOHHBIX 3aHATHH 110  AMCLUTUIMHE MIPOUCXOTHUT 10
Kiaccuyeckoil opme. Ilpenojasarenem (Gopmynupyercsi npobiematuka NekiuH
Kpyr 3afiad, MOIJIeKAINX paceMoTperuio. [Ipu 9ToM JIeMOHCTPHPYETCs B3auMOCBS3h
JaHHOM TEeMaTHKH C MaTepuallaMy OPCABIAYINMX JICKIUH. 3aTeM IpernojaBatesiem
PAaCKpLIBACTCS COCPIKAHNE JAHHON TeMbl. B Xoje fekiun o6yuaromumes: 3a/ai07es
BOTIPOCEI, IO3BOJISIFOIIME MM CaMOCTOSTENLHO HAXOJWTh PEIIeHHsS] MOCTABICHHBIX
npobieM Ha OCHOBE HMEIOIEXCS y HHUX 3HAHW, [MOJIYYEHHBIX HMMH B XO0je
NPCABIAYIMUX JIEKIMH ¥ [PEAIIECTBYIOWUX KypcoB. JUisi IOBBIIICHUS YPOBHSI



YCBOCHHA JIEKIIMOHHOI'O MaTepHaHa u HpI/IO@peTeHHH IPaKTUYCCKUX HaBBIKOB

NPOEKTUPOBAHUS TIPEMYCMATPHUBACTCS aKTUBHAS obopMa IIPOBEJICHUS npaKTHHeOKHX
3aHATHH B BUJIE COBMECTHOTO pa36opa U PELICHUS 3az1aq

6. OMEHOYHBIE CPElICTBA JJISL TEKYIHEFO KOHTPOJIS
YCIIEBAEMOCTH, IIPOMEKYTOYHOI J&TTECTAIII/II/I I10 U'TOTTAM
OCBOEHMUJI )II/ICI_II/IIIJII/IHI)I n Y‘IFI)HO -METOANYECKOE ‘
OBECIIEYEHUE CAMOCTOHTEJII)HOM PABOTBI CTYAE [-ITOB

Bonpocsl pias DeHTHHF-KOHTDO.HH Nel:

L. Kpucramner, amopduere Tena 1 )KI/I,Z[K()OTI/I CxonerBa 1 pasimuus. |

2. OneMeHTapHast sdeifka KPHCTAITHYECKOM penieTkd. TpaHcnsuronnas
CUMMETPHSI. |

3. Turer ssiemeHTapHEIX sAdeek,

4. Mogens crutomHoi cperbl. Ob6patumble (ynpyrue) jedopmannn. 3akon
[yxka. Ilpenen ynpyrocru. HeO6paTI/IMBIe (mactuyeckue) gedopmariu,

5. HedexTr! KprcTammyeckoi penretky (Toueumsie, JIMHENHBIE, IBYMEPHDIE
n 00bemubIe). Biusraue nedexron Ha CBOMCTBA KPUCTAILIOB,

6. Mogens Terutosoro I[BI/DK@HI/IH KPUCTAILTUYECKON PEIeTKH.

7. Kraccuueckas Teopus }TeHnoeMKoc’m Kpucramia., 3akon JlioynoHra w
[T, |

8. Teopus TennonpOBoz[HoéTH OlHInITeiHA,

2 Teopust [leGas. HopMaJIBHLIe KOIIeOAHUs KPUCTAIUTHYECKON peleTky.

Hacrora u Temneparypa JleGas. |

10. Temnosoe  pacimipenwe — KpHCTAIUIOB. Temneparypa  mnasienmus.
TennonpoBoaHoCTh KpHUCTAIIIMYECKOM PeLIeTKH.
Bonpoces! juis peiitunr-konrposis No2:
l. Teopus snexrponnoro rasa IT. Hpyne. 3axon Bupemana-®pania.
2. Ksanrosas Teopust 3omepdelnia. Pacnpenienenne ®epmu-/lupaka.
3. Bonuosas ¢yukims snexrpona [EPUOJIMICCKOM IOTSHITHAIEHOM  [10JIE.
Teopema Bioxa.

4. DddexTHBHas Macca SMeKTPOHA B KpHUCTae.

3oHHas TeOpHs TBEPAOTO Teﬂa M CTAaTUCTHKE HOCHTEJIel 3apsia.

Merannel, AusnekTpUKY U HOJI}’HpOBOI{HHKI] C TOYKH 3PEHMUS 30HHOM TEOpUH,
ONeKTPOTIPOBOJHOCTD HOJ‘I}’HpOBO,Z[HPIKO]S (coGeTrennast, npuMecHas).
Bnusnue npumeceit na npouecc BIEKTPOIPOBOHOCTH.

9. T'enepanus u peKOM6I/IHaHI/I5I HOCHTeJIEH 3apsjia B HOJIyTIPOBOIHUKAX.

10. Tuddysus u apetid HOCHTeﬁeH 3apsi/1a B ITOIYIIPOBOSHIKAX.

11. IToBeeHUE HONYIIPOBOIHUKOB B CHIIbHBIX a‘HeKTpI/ILIeCKI/IX TOJISIX.

S



12. Mexanusm o6pa3oBaHus p+n-mepexo/a, BeCOTa U LIMPUHA TIOTEHIHATLHOTO
Oapbepa B pABHOBECHOM COCTOSIHUM, |

Bonpocesr s DeﬁTHlI[‘-KOHTI)OJIﬂ No3:

l. MaruuTHele ¢BoiCTBa ' aToMma. MaFHHTHme MOMEHTBI  9JICMEHTAPHbIX
qactull. Marneron bopa u sepHbIi MarkeTom. Iu P[pOMaFHI/ITHOG OTHOLIEHUE,

2. OTknuk aToMa Ha BHEILHee MarHHTHOP\HOHe S dext 3eemana.

3. MarauTtHoe mojie B  BELUECTBe. \ Hamarauvyennocts. Maraurtaas
BOCIIPHUHMYXBOCTD U [IPOHUIIAEMOCTb.

4. Jua-, napa- n GpeppomarneTuxy.

5. OcHoBHEBIE CBOlicTBa (heppoMarHeTukoBs. JlOMelnl, Temneparypa Kropu.
Kpusas namaranuusasus. ['ucrepesic.

6. Ousnveckas npupona (eppomarnerisva. OGMeHHOE B3aUMOIEHCTEHE
JJIEKTPOHOB.

7. Antudeppomarseruky, GeppuMarHeTHKH.

8. sBnenue cpepxnpoBoguMocTu. Kputnaeckas TemIeparypa.

9. Kyneposckne naper. JuepreTuueckast 1iieis.

10. MarauTHgie CBONcTBA CBEPXIIPOBOIHUKOB. [ToBepxHOCTHEIH
CBEPXIPOBOZSALINY TOK. Dddexr Meticuepa. KpHTH‘;IeCKoe MarHUTHOE TIOJIE,

11. CBepXIIPOBOJTHEKY BTOPOTO POJIA.

12. KBaHTOBaHWE MarHUTHOrO TIOTOKA.

Bonpocsl k 3x3ameny
I. Knaccnpuxamus TBepABIX Tesl 10 THILY CB;I:%H. OCHOBHBIE THITBI XUMHUYECKHX
CBSA3€H B TBEPABIX TEJIAX. ; |
2. MorexynspHbIe KPUCTAIIIbL. I/IOHHLIe KpI/ICTaHH‘bI. [locTosannas Manenysra,
Kopanenrnas cBsizs. MBTEUIJIH‘IGCKdﬂ CBSI3b.

4. DnemeHtapHas syeifka KpUCTAILMIECKON pelreTK. TpaHcnsuonnas cHMMETpHS,

o

Turier anemMeHTapHBIX TUeeK. |
5. Mogens crmommoit cpemsl. O6patumbie (ympyrue) nedopmanun. 3axoH jl“yka.
ITpenen ynpyrocru. |
6. IlpomosbHbIe H MONEpEUHBIE ynpyme BOJIHEL. (Da3oBasi CKOPOCTH YNPyrux BOIIH.
®OOHOHEL. |
7. Knaccudukanus pedexton Kij/ICTaJIJIHIICCI{OfI pewerku, Toueunsie jedexTs.

PaBHOBeCHas KOHIIEHTPALHS TEIVIOBBIX Ae(eKTOR

8. Kimaccuduxanus nedeKToB KpuCTaIIHYecKO pemeTky. Jlunelnsie neeKThL

9. Mogens TemIoBOro ABUIKEHHS KPHUCTAIUTHYECKO permerky. Kiaccuueckas reopus
TEILIOEMKOCTU KPUCTAILIA. 3a1<0ﬁ1 Hromonra u [l7w.

10.KBanToBas Teoprsa DiHmTelHA. TeruoeMKocTs KPHUCTAIOB BOIU3U abCOJIIOTHOIO
HYJIS TEMIIEPATYyp. |



11.Teopus Je6as. Hopmanbuble xonebanus KprTaJIHquCKOﬁ pemterku. YacroTa
TemIeparypa Jle6as. :

12.Knmaccudeckass  Teopust  3JIEKTPOHHOIO é‘tsa II.  Jdpyne. Temtoemkocts
KITACCHYECKOI'0 3IIEKTPOHHOTO Ta3a. 3aKOH BH)J‘eMaHa-CDpaHua

13.KBanroBas Teopus CcBOGOIHBIX 3JI€KTp0HOB MeTajuioB A, 3oMmmepdenna.
OnmHOYacTHUHOE MPUOIMIKEHHE. DHepreTqucKHH CIEKTP IEKTPOHOB. [IMoTHOCTE
COCTOSHHUI CBOOOHBIX DIIEKTPOHOB. 1

14.KBanToBas Teopusi CBOOOMHEIX BJ'IeKTpOHOB 3ommMepdensaa. Pacnpenenenne
®epmu-Jupaka.  TerwIonpoBOgHOCTS, BHGKTPOHpOBOI[HOCTB 1 TEIIOEMKOCTh

|

3JIEKTPOHHOTO rasa, j ‘

I5.BonmHoBast GyHKUMS SIIEKTPOHA B IIEPHOAXIECKOM TIOTEHIIMATEHOM T107Ie. Teopema
bioxa. Kpazuummyiisc.

16.06pasopanre  3HEPreTUYECKUX 30H B KPHCTAIC B npexene  ciaaboro
IIEPUOANYECKOT0 TTOTEHIIHAA.

17.Moneinb CHNbHOU CBA3H SEKTPOHA aTOMOM M 06PA30BAHNE SHEPreTHIeCcKUX 30Ha
B KpHCTaIe.

18.Mopems Kporunra-Ilensn.

19.3anonHenne sHepreTUUecKux - 30H SﬂeKTpOI%IaMI/L [Torepxnocts Depmu s
QNCKTPOHA B KpUCTaJITe. PasneneHue KpUCTAJUIOB Ha IIPOBOAHUKH, IUSICKTPHKH 1
IIOJLYITPOBOJIHUKY,

20.IBRKEHUE DIIEKTPOHA HpOBOD;I/IMOCTI/I B OJIEKTpUYecKoM nojie. DddexTrnnas
Macca 3IeKTPOHA.

21.Co6CcTBeHHBIE M NPHMECHBIE  [OMYIPOBONHUKH, [loHATHE apipku.  [lpumecn
AOHOPHOTO W AKUENTOPHOIO THHOB. DIEKTPOHHAS H JIGIPOYHAS IIPOBOJUMOCTH.
KonnenTpanus cBOGOMHBIX HOCHTEIIE]H.

22.CerserosneKTPUKH U HBCSOBJIGK}TpI/IKI/I.

23.MarHuTHBIE CBOMCTBA aTOMA. 9(1)@)61@ 3eemMaHa,

24. MaraaTHOE II0JIe B BEIICCTRE. HaMaI‘HI/IquHQCTb MaruguTtuas BOCHp]/II/IMT{I/IBOC"JB

U IIPOHUIACMOCTS, [TonsTre o I[I/Ia- Imapa- 1 (beppOMaFHeTI/IKaX

HaMarou4uBaHUSI. 1 \

26.Qusuueckas  mpupoga  (deppomarserrsMa,  OOGMeHHOE  B3aMMOMeHCTBHE

25. DeppoMarHeTHK W UX ‘CBOI/ICTBa ,Z;IOMGHHEUI cTpykrypa.  Kpusas

3JIEKTPOHOB. AHTH(EppoMarHeThke. PepprMarteTuKi.

27.CBepXnpoBoAuMocTh i 3G (EKTEI, CBA3aHHBIC ¢ Heil.

28.Teopust cBepxmporoauMocTi JIOHIOHOB.

29.Kyneposckue mapsl. MEKPOCKOMUUECKas TEOpHs CBEpXIpoBoauMocTH bapiumHa-
Kynepa-IIpudepa.

Bonpockl a1 caMoeTosiTeIbHOI paGoThI CTYACHTOR
6. ®dusnyecKas MOJIETb IPAHUIBL MeTamia. PaGoTa BEIXO/A S/IEKTPOH.
7. Bremnuit u BRYTpeHHUN (OTOS((EKTE |




8. Ilomarme o reTepocTpyKTypax
9. OnexTpuyecKHi KOHTAKT ABYX IMOITYIPOBOIHUKOR C Pa3HBIMU TUTTAMH
IPOBOMMOCTH (p/n — Iepexox).
10. DnexTpruecKuil KOHTAKT ABYX MeTAIIOB. BHuyTpennss v BHemHAS KOHTAKTHbIE
Pa3HOCTH [MOTEHIIHAJIOB. |
1. Maremaruueckuit anmapar Teopuu CBEPXIIPOBOAUMOCTH JIOHIOHOB.
12. O6menHoe B3anMoelicTere.

7. YHEBHO-METOAUYECKOE ﬁ NHOOPMAIIMOHHOE
OLECINEYEHHNE I[I/ICIII/IHJII/IHI)I
a) OCHOBHASI JIHTEPATypa: |

l. ®usmka TBepuoro Tema: YueGHoe HOU‘C)6I/I6 / 10.A. Crpexanos, H.A.

Temnsixosa. - M.: ML PUOP: HULI Madpa-M, 2013, - 307 ¢

2. Ousuka TBepaoro tena / Kopruumosuu A.A., Ojnoﬁwxml B.U., Cyxanos M.H.
- Hosocu6.:HI'TV, 2012. - 71 c.

3. Hukutenkos H.H. OcHoBsl aHamusa HOB@‘:pXHOC'PI/l TBEPABIX TEJI METOIaMH
aTOMHON (usuxu: yueGHoe mocobue/ Hukurenxos IH.H.—- DIIEKTPOH, TEKCTOBLIC
JaHHble.— ToMck: ToMCKH MoNHTEeXHUYeCKIi yHuBepcuret, 2013.— 203 c.

0) pomosamTeNLHAN IUTEpaTYpa:

4. DBaitkos F0.A. ®usuka KOHJICHCHPOBAHHOT'O COCTOSIHUSA[: yueOHoe nocobuc/
baiixos 10.A., Kysueros B.M. — M.: BUHOM. Jlaboparopus snanuit, 2015.— 294 c.

5. T'yproB B.A. ®usuka TBEPZIOTO TeJla JUIsl MHIXKEHEPOB: y4yebHoe mnocobuc/
I'ypros B.A., Ocaynenko P.H— M.: iT exHoc(pepa, 2012.— 560 c.

6. A6puxocoB A.A. OcHOBEI TeOpI/II/I MeTannoB: yueOHoe nocobue/ AGpukocos
A A.—M.: DUSMATIJIUT, 2010.— 600 .

B) IporpamMmHoe oGecneyenue u HuTeprer-pecypeni

1. znanium.org

2. iprbookshop.ru

3. http://www.studentlibrary.ru

8. MATEPI/IAJII)HOJ:-TEXHI/I‘IE(* :KOE OBECIIEYEHUE

AUCLHUTLIAHEBI

Jleximonnsle aymuropuu, OCHAIIEHHBIE HOCKOW (s Mena wim Mapxepa),
3KPAHOM JUJIsl POEKIMOHHBIX CHCTEM, IIPOEKTOPOM }I/I HOYTOYKOM. [t ofecrnevenus
[IpoBeneHus 1abopaTOPHBIX PaboT U HpaKTld‘Jeb}\HX 3QHATHH UMEIOTCSI KOMITBIOTEPHEBIC
Knaccel Kadenper ®ullM u cnenuanusupoBaHHble yueOHo-HayuHble naGoparopni
JIa3epHON  cTepeoauTorpaduu (na6 123-3) u nasepuoil TexHUKH U JIa3epHBIX

TeXHOJIOruit (;1ab. 107-3).
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3aBenyroruuit kadenpoit Apaxensia C.M,
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Pabowas mporpamma paccmorpena u onobpena Ha 3ace/laHuK y4eOHO-METOUUECKON KOMUCCHH
Hanpasyiennst 28.03.01 HaHOTeXHOIOTHE M MEKPOCHCTEMHAS TEXHIK:
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JIUCT HEPEYTBEPK/IEHU S
PABOYEN ITPOI'PAMMBI JACHUAIJIMHBI (MOLY JIST)
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3aBenyrommii kadempoit

Miavaiay O L.

Pabouas nporpamma oobpefia/tia y4eOHBIH roj1

IIporokoi 3acenanus xadeapsr N oT rozua

3apeyromtuit kadenpoit

Pa6ougas mporpamma onobpeHa Ha yueOHBIN 10/

[Iporoxon 3acemanus kapemprr Ne . oT roja

3asenyromuit kadempoit




