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1. HEJIb OCBOEHMUSI ANCIHUTIVIMHDBI

[lenblo  OCBOEHHs  AMCUMIUIMHBL  «PU3MKAa  TBEpPJOr0  Tejla»  SABIACTCH
O3HAKOMJICHHE C OCHOBAMH COBpeMEHHOH (U3MKM TBEpAOro Teja, BKIKOYAIONIMX
o0lIMe mnpeacTaBieHuss O CTPOCHHMH KPHCTAJUIOB, MEXaHW3Max [POTEKalolMUX B
KpUCTaJlaX mpoleccax, BIAMSHUM CTPYKTYpPbl TBEpPJbIX TeJl Ha HX (u3nueckue
cBoiicTBa. M3ydeHue JUCUMIUIMHBI JIOJDKHO —criocoOcTBOBaThH  (hOPMHUPOBAHHIO
ryOokux 3HaHWid B oOjacTH (U3MKKM W BbIpabOTKE CIOCOOHOCTH COMOCTABIIATH
HaOmojilaemple  (U3MUecKHe SIBIGHUs ¢  (PyHAAMEHTaIbHbIMM  (QU3MUECKHMM
3aKOHOMEPHOCTSIMH.

2. MECTO IMCHUIIVIMHBI B CTPYKTYPE OIIOII BO

Jucuuninaa «@Pu3uka TBEpAOro Tena» oTrHocuTes K OaszoBoit wactu OITOI]
MOJAroTOBKK OakasaBpoB 110 HarpabjieHHI0 «HaHOTEeXHOJOrHH U MHKpPOCHCTEMHAs
TexHuka». Jlisi ocBOeHUs JAaHHOM JUCUMIUIMHBL YydalllUMcsl TpeOyroTest 3HaHus,
MmojiyyaeMble B paMKax CHEAYIOIMX [PeALIeCTBYIOMNUX JUCUMIUIMH: (PHU3UKA,
KBaHTOBAsl JIEKTPOHUKA, KBAHTOBAasi U CTaTUCTHYecKas (pU3nKa, PU3HUECKHE OCHOBBI
MHUKPO- H HQHOCHCTEMHOM TEeXHHKH.

YcnewmHoe ocBoeHHe JAMCUMIUIMHBL «B3anuMozieicTBHE J1a3epHOro W3JIyuCHHs C
BELLIECTBOMY IpEANoaraeT HajJmuue y oOyuarloumuxes cieiyolmux 3Hanui, yMeHui 1
HAaBBIKOB, ITOJYYEHHBIX IIPU U3YYEHUH YKA3aHHBIX JUCUHUIIIMH U B XO/I€ ITPOXOKJICHHSI
yueOHOI M NMPOU3BOJCTBEHHON NMPAKTHK: 3HAHHME OCHOBHBIX (PU3MUYECKUX 3aKOHOB B
obnacTi KBaHTOBOH (PM3MKHM; 3HAKOMCTBO C MATEMAaTHYECKHM allliapaTtoM OIHUCAHHSI
MOBEJICHUS] KBAaHTOBBIX CHCTEM; 3HAHME OCHOBHBLIX (DU3MYCCKMX 3aKOHOMEPHOCTEH,
XapaKTepHU3YIOLIMX NPOTEKaHHE MPOLIECCOB B TBEP/bIX Tejax.

B 10 ke Bpemsi, ocBoeHHe AaHHOMH (QyH@aMeHTAILHON JHCHUIUIMHLI HEOOX0 MO
JUISL  YCIIEUIHOTO  OCBOEHHS  IOCHEAYIOIIMX JMCUMIUIMH, TaKUX KakK OCHOBBI
KpucTannorpapuu, SJE€KTPOHMKA M MUKPOINPOLIECCOpHAs TEeXHHMKa, a TakkKe I[pH
HAIMCaHUU JMILIOMHON paboThl.

3. KOMINETEHUUHU OBYYAIOWEIOCS, POPMHUPYEMBIE B
PE3YJIBTATE OCBOEHUWS JUCHHUITJIMHBI (MOJ1YJIS)

B pesyibraTe 0CBOCHMS JHUCUMIUIMHBI 00y4datOLMIACs JI0/DKEH JAeMOHCTPHPOBATE
clle/lyIolIMe pe3yJbTaThl 00pa3oBaHus:

3narb:  OCHOBHbIE  3aKOHBI,  OIMCHIBAKOLIME  (PU3MYECKHE  [POLIECChI,
npotekatomye B TBepabix Tenax (OIMK-2);

Ymernb: YCTaHaBJIMBATL NPHYUHHO-CIICACTBCHHYIO CBA3L MCHKLY HadJ101aeMbIMH

SIBJICHUSAMH W OCHOBHBIMH 3aKOHOMEPHOCTSAMH (u3nku TBepjoro tena (OITK-1);




MCIOJIB30BATh CPeICTBA KOMIILIOTEPHON TeXHUKH JJIsl PELIEHUs COBPEMEHHbIX 3a/1a4 B
o0acTu (PU3UKH TBEpPJIOro Tela.

Baagers: CriocoOHOCTBIO MMPEACTaBIATL AJEKBATHYIO COBPEMEHHOMY YPOBHIO
3HAHMH HAY4YHYIO KApTUHY MHpa Ha OCHOBE 3HAHMs OCHOBHBIX I1OJIOYKEHHH, 3aKOHOB H
meronoB  ¢usukun  TBepjoro  Tena  (OIIK-1);  crnocoOHOCTBIO  BBISABIATH
€CTeCTBEHHOHAYUYHYIO CYUIHOCTD MpodJieM, BOZHHKAIOIIHUX B X0/Ie MpodecCHOHaIbHOMN
NesITeIbHOCTH, TPHUBIEKATh JUId WX pelleHus (uU3MKo-maTemMaruyeckuii anmapar
¢uzuxu TBeproro tena (OINK-2).

B pesynbrate OCBOGHHS AMCUMIUIMHBI  OOydalOLIMMACSH JOJDKEH  OBJIAJICTh
cle1ylolMMH o01ienpodeccHoHaIbHBIMU KOMITETEHIIUSIMH

CIIOCOOHOCTBIO  IPEJICTABIATL  AJCKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHMIA
HAY4YHYI0 KapTHHY MHpa Ha OCHOBE 3HAHUSl OCHOBHBIX I0OJIOKEHHI, 3aKOHOB U METOJ10B
ecrecTBeHHbIX ~ Hayk W marematuku  (OIIK-1);  cnocoOHOCTBIO  BBISIBJISITE
€CTECTBEHHOHAYYHYIO CYIIHOCThL MpOo0JIeM, BO3HHMKAIOIIMX B XOJ€ MpOodecCHOHATLHOMN
JEATeNIbHOCTH,  IPUBJIEKATh  JUIL  MX  PELICHUs  COOTBETCTBYIOIIMH  (H3MKO-
matematuueckuit annapar (OIK-2).

4. CTPYKTYPA U COAEP’KAHUE JUCLHUTIJIMHDBI

OO61as Tpy10€MKOCTh JIMCIUIUIMHEI COCTABJISACT: 5 3a4eTHLIX e/ uHull, 180 uacos.
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PA3JIEJI 1. MEXAHUYECKHWE U TEIIJIOBBIE CBOMCTBA TBEP/IbIX TEJI
Jlekuus 1. Crpoenne KpHCTANIOB H HX MeXaHHYECKHE CBOHCTBA.

Kpucramnpl, amopduble Tena W KHAKOCTH.  DJEMEHTapHas  s4eika
KPUCTAJUTMYECKOH peleTkd. TpaHcasuuoHHas cHUMMeETpus. Tumbel sjeMeHTapHbIX
siyeek. Mopens crutomHoi cpeabl. O6patumele (ynpyrue) aedopmaunu. 3akon ['yka.
[Ipenen ynpyrocru. HeoOparumele (nnacruueckue) aedopmannu. Texyuects. [Ipee
Mpo4HOCTH. JleeKThl KpucTauIMuecKol pelieTky (ToueuHble, JIMHeHbIe, JIByMepHbIe
1 oObemHble). Biusinue qeekToB Ha CBOMCTBA KPUCTAIIOB.

Jlekuun 2. TenjioBbie ¢BOHCTBA KPHCTALIOB.,

Mojiens TEIJIOBOrO JBHMKEHHUS KpuUcTauiMueckoil pewerku. Kiaccuueckas
TEOpUs TerioeMKOCTH Kpuctaia. 3akoH Jlionmoura wu  Iltu. Teopus [leGas.
Hopmanbubie konebanust kpuctajuinueckoi peuetku. Yacrora u temreparypa [leGasi.
TeruoBoe pacumpenue kpucramioB. Temneparypa niasjieHus. TernjaonpoBoaHOCTh
KPUCTAJNIMYECKOH pelIeTKH.

PA3JIEJ 2. DJIEKTPOHHBIE CBOMCTBA TBEP/ILIX TEJI
Jlekuus 3. Mojesib ¢BOOOHBIX JIEKTPOHOB MeTaJL1a

Teopus snexkrponnoro rasza Il. Jlpyne. 3akon Bupemana-®panna. KBanrosas
Teopus 3oMepdenbaa. Pacnipenenenne @epmu-/lupaxa.

Jlekunn 4-6. 3onnas Teopust KPHCTALIO0B.

BonnoBast (QyHKUMs DJeKTpOHA B MNEPUOAMYECKOM [TOTEHIMAILHOM [10JIC.
Teopema bnoxa. Ksasuumnynsc. Teopema Kpamepca. VYpaBHeHue JIBHIKEHMSI
3JIEKTPOHA MPOBOJIMMOCTH B 2JIEKTpUYECKOM MoJie. DdeKTHBHAs Macca ICKTPOHa.
CobGcTBeHHbIe MOJIYIIPOBO/IHUKH. [Tonsitue JIBIPKH. 3aBUCHMOCTD
3JIEKTPONPOBOAHOCTH COOCTBEHHOIO MOJYNPOBOJHUKA OT TeMiepaTypsl. [IpumecHbIe
noJaynpoBoJAHUKHK. [lpumecH JOHOPHOrO M aKUENTOPHOrO THIIOB. DIIEKTPOHHAs |
JblpouHas  nposoaumocT.  Judnexktpuku.  [IpoBOAMMOCTL  AMDIEKTPHKOB.
DneKkTpuueckuil mpoboit nanekTpuKkoB. [1be3031eKTPUKH U CerHeTOICKTPUKH.
PA3/IEJI 3. MA'HUTHBIE CBONCTBA BEIIECTBA

Jlekuun 7-8. OcHoBHbIe BH/bI MAIHETHKOB

MaruutHele cBOicTBa atoMa. MarHMTHBIE MOMEHTBLI 2JIEMEHTAPHBLIX YacTHIL.
Maruneron bopa u snepusiii MarnetoH. ['mpomarnutHoe orHouenue. OTKIMK aToma
Ha BHelIHee MarHuTHoe noje. Dddexr 3eemana. MarnutHoe T1oJie B BEIIECTBE.
HamarnnyeHHocTh. MaruuTHas BOCIIPUMMYHMBOCTE U NMpOHULIaeMocTh. Jlua-, napa- u
(deppomarneruku. OcHoBHBIE cBoiicTBa (peppomarnerukoB. lomensl. Temneparypa
Kiopu.  Kpusas  namaruuuuBanusi.  ['mcrepesuc.  dusmueckass  npupoja

deppomarnerusma. OOMeHHOE B3aUMOJIEHCTBHE JIEKTPOHOB. AHTH(EPPOMATrHETHKH.

GDeppumarHeTku. CIMHOBBIE BOJHBI.
PA3JIEJI 4. CBEPXIIPOBO/IMMOCTb




Jlekuusi 9. @uzuyecKHe CBOICTBA  CBEPXNPOBOAHUKOB. IDPPeKrThI
Jixosedceona

SInenue cBepxnpoBoauMocTH. Kpuruueckass Ttemreparypa. Kyneposckue
nmapel. DHepreTuuyeckas  wieab.  MarHuTHele  CBOHCTBAa  CBEPXIIPOBOAHHMKOB.
[ToBepxHOoCTHBII — cBepxnpoBoasumii  Tox. Dddexr Meiicuepa. Kpuruueckoe
MarHuTHoOe r1oJjie. CBepXINpoOBOAHUKH BTOpOro poja. KpanTosanue MarHuTHOIO
noroka. Dddext AaponoBa — boma. Cucrema caadoCBA3aHHBIX CBEPXITPOBO/IHUKOB.
Dddexror  JPxozedcona. CpepxnpoBOJAILMI  KBAHTOBBIH  HHTEP(EPEHUHMOHHbII
JETEKTOp MAarHMTHOro 1oJjsi. BeicokoreMiiepaTypHas CBepXIIpOBOJAUMOCTb.

Tembl NpAKTHYECKHX 3aHATHI

I. Ilocrosnnas MajenyHra.

2. TemnoeMKOCTBb TBEPAbIX TeI.

3. Tunel KpUCTAUIMUECKUX pPeIleTOoK.

4. BonHoBass (yHKUMS DJEKTpPOHA B  OJHOMEPHOM  IEPHOJIMYECKOM
noreHuaie. Bo3HMKHOBEHHE 3alpEeLIEHHBIX 30H.

MeTto/ CHJIBHON CBSA3M JUISI pacueTa 30HHOH CTPYKTYpPhI TBEPJIOro TeJa.
Merop cnaboii ¢Bsi3u (paznoxeHue 1o 6eryumm BoJHam).

Cdepa Depmu.

[ToBepxHocTh PepmMu B ABYMEPHBIX U TPEXMEPHbIX KpHCTAILJIAX.
CBepXI1poBOAUMOCTb.
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5. OBPA3OBATEJIbBHBIE TEXHOJIOI'MU

[IpoBeneHue JIEKIMOHHBIX 3aHATHH  obecnevyeHo  crelHalIn3UpOBaHHBIMH
ayAMTOPUAMH, OOOPYAOBAHHBIMH KOMIIBIOTEPAMH M JIEKTPOHHBIMHU TPOEKTOPAMH,
4TO [103BOJISET CONPOBOXKAATh YTEHHE JIEKLMH JeMOHCTpalueil KOMIIbIOTEPHDLIX
cnaiiioB. [lpoBejileHne JEKUHMOHHBIX 3aHATHH MO JIMCUMIUIMHE [POUCXOJAUT 110
knaccuueckoir (opme. IlperonaBatenem dopmynupyercs npobiiemaTHka JIEKIHH M
KpyI' 3aja4, MOVIekKAUIMX paccCMOTpeHu1o0. [Ipu 3TOM 1eMOHCTPUPYETCSsl B3aUMOCBSI3h
JJAaHHOH TeMaTHKH € MaTepuajlamMu MpelblAylIdX JIeKUUid. 3atem mnpernojiaBaresiem
pacKpbIBaeTcsl cojieprkaHue JAaHHOH Tembl. B xoze siekimn obyualommmest 3a/1a10Test
BONPOCHI, IO3BOJISIIOLIME MM CAMOCTOSITE/IbHO HAaXOJIUTh PELIeHUs: [OCTaBJICHHBIX
npobsieM Ha OCHOBE HMEIOUMXCA Y HHUX 3HAHUH, [OJYYEHHBIX MMM B XOje
NpeAbIAYIIHX JIEKUMH M NpeALIeCTBYIOUMX KypcoB. /[l MOBBILIEHUS YPOBHSI
YCBOE€HHSl JIEKIIHOHHOIO Marteprasia W [PHOOpPeTeHHsl I1PaKTHUECKUX HABLIKOB
MPOEKTHUPOBAHUS TpPEeAyCMaTPUBACTCs aKTHUBHAs (opMa IMPOBeJeHHUs MPAKTHUECKHX
3aHATHH B BUJIe COBMECTHOr0 pa3bopa 1 peleHus 3ajiau.

6. OUEHOYHBIE CPEACTBA JUISI TEKYIIEI'O KOHTPOJIS
YCIEBAEMOCTH, IPOMEKYTOUYHONH ATTECTALIMU 11O UTOTI'AM




OCBOEHUSA JIMCHUIIJIMHBI U YYHEBHO-METO/JIMYECKOE
OBECIEYEHUE CAMOCTOSITEJIBHOWU PABOTHI CTYJIEHTOB

Bonpock! juist peHTHHr-KouTpoJist Nel:

L Kpucraniel, amopgHsble Teja ¥ 3KHAKOCTH. CXOACTBA U pa3Inyms.

zZ, DneMeHTapHasi siuelKa KpPUCTAUIMYECKOW pelieTkd. TpaHcisiiuoHHas
CUMMETpPHS.

3. Tunel an1leMeHTapHbIX S4YeeK.

4. Mojens crutomHoi cpenpl. O0parumble (ynpyrue) aedopmaiuu. 3aKoH
I'yka. Ilpenen ynpyrocru. HeoOpatumele (riactuyeckue) aedopmaruu.

5. JledekTbl KpUCTAJUIMUECKON pelIeTKH (ToueuHble, THHEHbIe, IByMEpHbIe
1 o0beMHbIe). BinusHue ned)eKToB Ha CBOMCTBA KPUCTAIIIOB.

0. Mopenb Terny10Boro ABMKEHHUs KPUCTAINIMYECKON pelieTKH.

7. Knaccuueckass Teopusi TeIJIOEMKOCTH Kpucrtaiia. 3akod Jlionoura u
[Tru.

3. Teopus TernyoNnpoBOAHOCTH DHHILTEHHA.

9. Teopus Jlebas. Hopmanbuble kosiebaHus KPHUCTAIMYECKOH peLICTKH.

Yacrora u Temnieparypa Jlebas.
10. TeruioBoe  paciuMpeHde  KpuctayuioB. Temmeparypa  ruiajieHus.
TernonpoBOAHOCTb KPUCTAINIMYECKON PeLIeTKH.
Bonpock! /uist peiiTHHr-KOHTPOJIst No2:
1. Teopus anexrponnoro raza [1. JIpyne. 3akon Bunemana-®panua.
2. KsanroBas Teopust 3omepdensaa. Pacnpenenenne @epmu-/lnpaka.

3. BonnoBasi QyHKUHMS 2JIeKTpOHA B NEPUOAMYECKOM MOTEHIMAILHOM I10JIE.
Teopema bioxa.

4. DddekruBHas Macca 2J1EKTPOHA B KpUCTAJLIE,
30HHasE TEOPHsI TBEPJOrO TeJla U CTATUCTHKA HOCUTEJIEH 3apsijia.
Merasuibl, AMINEKTPUKH U MOJIYNPOBOJHUKH C TOUKH 3PEHUSI 30HHOM TCOPHH.
DIIeKTPONPOBOAHOCTD MOJYPOBOJHUKOB (COOCTBEHHAS, TPUMECHAs ).
Biusinue npumeceit Ha npoLecc 3J1eKTPOnpoBOIHOCTH.

© N o v

9. T'enepauus ¥ pekoMOMHALMSI HOCUTENIEH 3apsijia B [TOJIYIIPOBOJAHHKAX.

10. Jdudpdysus u apeiid nocureneii 3apsaia B osyrnpoBoAHUKAX.

1 1. TloBenenue noaynpoBOJAHHKOB B CHIIBHBIX 2JIEKTPUUYECKHUX TTOJISX.

12. Mexanusm oOpa3oBanus p—n-repexoja, BLICOTa U IIMPHHA MOTEHIHAILHOIO
Oapbepa B paBHOBECHOM COCTOSIHUH.

Bonpockl juist pelitnir-konrpoast Ne3:

1. MarauTHbele cBoicTBa aroMa. MarHuTHble MOMEHTBI 2JIeMEHTapHBIX
yacTull. Marteron bopa u siiepHbiit MarueToH. [ MpoMarHuTHOE OTHOLLICHHUE.
2. OTkIMK aToMa Ha BHellIHee MarHuTHoe nose. D¢ dexr 3eemana.




4, MaruuTHoe T1ojie B Beuwlecrse.  Hamarnuyennocts.  Maruurhias
BOCIPUUMYHMBOCTb U IPOHULIAEMOCTb.

4. Jlna-, napa- ¥ ¢eppoMarHeTUKH.

5. Ochosuble cBoiicTBa (peppomarneTukoB. Jlomennl. Temneparypa Kiopwu.
Kpusas namarunuusanus. ['ucrepesuc.

6. dusnyeckass npupoaa ¢peppomarierusma. OOMeHHOE B3aUMOJICHCTBHE
3JIEKTPOHOB.

AntudeppomMarHeTHKH, PepprUMarHeTHKH.

8. SIBnenue ceepxnpoBoauMocTi. Kputuueckas temneparypa.

9. KynepoBckue napsl. JHepreruyeckas Liellb.

10. MarHuTHbIE CBOMcTBa CBEPXITPOBOJIHUKOB. [ToBepxHocTHBINH
cBepXnpoBoasiiMii Tok. Ddexr MelicHepa. Kpurrueckoe MarHuTHoe rouie.

1. CBepXnpoBOJIHUKH BTOPOro po/ia.

12. KBanToBaHue MarHMTHOIO MOTOKA.

Bonpochk! K 9K3aMeny

I. Knaccudukauus tBepAblX Ten no Ty cBa3d. OCHOBHBIC THITbI XHMHUYCCKHX
CBS3€H B TBEP/bIX TeJIax.,

2. Mouexkynsipusie Kpuctajlibl. Monuble kpuctaimisl. [locrosinnas Majenyura.
3. KosanenTtHas cBsa3b. Merannuyeckas CBsi3b.
4, DnemeHtapHasi  suyeHKa  KpUCTAIMYECKOW  pewieTk.  Tpanciusiuonnas

cUMMeTpust. THUIIbI 2JIeMEHTApPHBIX SYeeK.

5. Mojens crutoiiHoi cpejibl. OOpatuMele (ynpyrue) aedopmanuu. 3akoH ['yka.
[Ipenen ynpyrocrtu.

6. IlpononbHblie ¥ onepeuHble ynpyrue BojHbl. PazoBas CKOPOCTh YIIPYIHX BOJIH.
(DOHOHBI.

7. Knaccuduxauus gedexroB kKpucTaiMuyeckoil pemetkd. Toueunbie JiepexThl.
>aBHOBECHAs! KOHUEHTPAIIUs TEIJIOBBIX JIe(eKTOB

8. Knaccupuxaumus gedekroB Kpuctauinueckon pemerkd. Jluneiinpie jedexTh.

9. Mojienb TEIuIoBOro JIBUKEHHUsI KpucTaliaumyeckoil pewerku. Kiaccuueckas
TEOPHs TEIJIOEMKOCTH KpucTasuia. 3akoH rosnonra u [1ru.

10.KBanToBast Teopust DinHwreiina. TerutoemkocTs  KpUCTaIOB  BOJIM3M

abCOJIIOTHOIO HYJISl TeMIIeparTyp.

1. Teopus llebasi. Hopmaneubie konebanus Kpuctaiyimueckoit pewerku. Yacrora
1 TeMriepatypa [lebas.

12.Knaccuueckas Teopust anektponHoro rasza Il Jpyzne. TeroemkocTts
KJIACCHYECKOT0 3JIEKTPOHHOIO rasa. 3akoH Bujiemana-dpanua.

13.KBanroBsast Teopusi CBOOOJHBIX 3JEKTPOHOB MeTa/uioB A. 3ommepdelin/a.

OpnHoyacTHyHOe  MpUOMIMIKEHHE.  DHEpPreTMYeCKUH  CHEeKTp  JJICKTPOHOB.
[TnoTHOCTEL cocTOsSIHUI CBOOOHBIX 2IEKTPOHOB.




14.KBanToBasi Teopusi cBOOOJHBIX 2JeKTpoHOB 3ommepdenbia. Pacnpejenenne
Mdepmu-Jlupaka. TennonpoBoJHOCTL, JIEKTPONPOBOJAHOCTE U TEILUIOEMKOCTD
JIEKTPOHHOIO rasa.

15.BonnoBast  pyHKLMA 2JEKTPOHA B IEPUOJIMHUECKOM IOTECHIHAILHOM [10JIE.
Teopema bnoxa. Kpazunmityssc.

16.00pa3oBaHue »HEPreTMYecCKUX 30H B KpucTajie B Ipejene  ciaboro
MepHOIHYECKOro NoTeHIHaa.

17.Mojienib CHUJIBHOM CBSI3M 2JIEKTPOHA arOMOM M 00pa3oBaHWE HHEPreTHHECKHUX
30Ha B KpUCTAJLJIE,

18.Mopens Kpouunra-Ilennu.

19.3anonHenne sHepreTrHyeckux 30H sjiekTpoHamu. llosepxHocts Mepmu Juis
aJIeKTpoHa B Kpucrtauie. PasjelieHMe  KpUCTAJIOB  HA  IIPOBOJIHUKH,
JIUDJIEKTPUKH W TTOJTYTTPOBOAHHKH.

20./IBrokeHne 2JeKTpOHAa MPOBOJAMMOCTH B 3JIeKTpUUYeckoM mnoJie. DdhdeKkTuBHas
Macca 2JIeKTpOoHa.

21.CoOcrBeHnble W IpUMECHBIE IOAYNpOBOAHUKH. [lonsTtue abipku. [lpumecu
JIOHOPHOI'O U aKIENTOPHOIO THITOB. DIIEKTPOHHAS U JbIPOUHas POBOJIHMOCTH.
Konuenrpanus cBoOOAHBIX HOCUTEIIEH.

22.CerHeTosieKTpUKH U Mbe303JIEKTPUKH.

23.MaruuTHble cBolicTBa atoma. Dpdekt 3eemana.

24. MarauTHoe Mojie B BeUIeCTBe. HaMaruuueHHOCTB. MarnurHas
BOCIIPUUMYHUBOCTE M MpoHUIlaemMoctsb. llowstve o jauma-, napa- o
(peppomarteTukax.

25. @eppomarHeTMKH M HX  cBoiictBa.  Jlomennas  crpykrypa.  Kpusas
HaMarHU4MBaHUsl.

26.Pusnueckass npupoja  ¢peppomarnerusma. OOMeHHOe  B3aUMOJACHCTBHE
3NIEKTPOHOB. AHTH(eppoMarHeTuku. MeppUMarHeTHKH.

27.CBepXnpoBoAMMOCTh U 3P (EKTbI, CBA3AHHBIC ¢ HEi.

28.Teopus cBepxnposoaumMocTt JIoH10HO0B.

29.KynepoBckue mapbl.  MHUKPOCKOIHYECKAs: TEOPHUS  CBEPXIPOBOJUMOCTH
bapauna-Kynepa-Illpudepa.

B) Bonpocek! 11t caMoCcTOATe ILHOH PadoThl CTYACHTORB

6. duzuuyeckas MoJie/1b rpaHuLlbl MeTala. PaboTa BeIX0/1a 3/1eKTpoHa.
7. Braewnuii u Buytpenuuit porodapdexTsl

8. Tlonsitue o rerepocTpyKTypax

9. DieKTpUYecKUil KOHTAKT JIBYX MOJIYIPOBOJHUKOB C Pa3HBIMH THIIAMH

POBOAUMMOCTH (p/n — nepexon).




10. DyieKTprUUecKUil KOHTAKT JIBYX MeTaJUIoB. BHyTpeHHss W BHEILHSS
KOHTaKTHBIE Pa3HOCTH MMOTEHLHAJIOB.

| 1. MaremaTHuecKHit anmnapar TeOpUU CBEPXIPOBOAUMOCTH JIOHI0HOB.

12. OOMeHHOE B3aUMO/ICHCTBHE.

7. YYUEBHO-METOJANYECKOE U MHOOPMALIMOHHOE
OBECIHEYEHHUE JUCHUITJIMHDI
a) OCHOBHAf JIHTEepaTypa:

. ®usuka TBepmoro Ttena: YueOuoe mnocodbue / IO.A. Crpekasos, H.A.
Tensikoa. - M.: ULl PUOP: HULL Uudpa-M, 2013. - 307 c.

2. ®uzuka tBepaoro tena / Kopuunosuu A.A., O3nobuxun B.J., Cyxanos M.H.
- HoBocuO.:HI'TY, 2012. - 71 c.

3. HuxurenkoB H.H. OcHoBbl aHasiM3a MOBEPXHOCTH TBEP/IbIX TEJ METOJIaMH
aToMHOi usuxu: ydebuoe nocodue/ Huxwurenxkos H.H.— Daekrpon. rTekcronbie
JlAHHBIE,

Tomck: Tomckuii nonurexuuyeckuii ynusepeuret, 2013.— 203 c¢.
0) ronoHHTENBLHAS JINTEpaTypa:
. baiikoB I0.A. ®u3uKa KOHAEHCUPOBAHHOIO COCTOSIHUA]: yueOHOe nocobue/
baiikos 10.A., Ky3ueuos B.M. — M.: BUHOM. JlaGoparopus 3uanwuii, 2015.— 294 c.
2. I'yproB B.A. ®uzuxka tBepaoro rtena Ui HHKEHEpoB: yueOHoe mnocobue/
['ypros B.A., Ocaynenko P.H.— M.: Texnocgepa, 2012.— 560 c.
3. AOpukocoB A.A. OcHOBBI TeopuM MeTaUIOB: ydyeOHoe nocodue/ AGpUKOCOB
A.A..— M.: PDUSMATIJIMIT, 2010.— 600 c.
B) nporpammuoe obecneyenue n Unrepuer-pecypcesi
1. znanium.org
2. iprbookshop.ru
3. http://www.studentlibrary.ru

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JUCHHUITTJIMHDBI
JlekMOHHbBIE ayJIUTOpPUM, OCHAUIEHHBIE AOCKOH (JUIsi Meja WJIM Mapkepa),
HKPAHOM JUJIsl IPOSKIIMOHHBIX CUCTEM, [IPOCKTOPOM U HOYTOYKOM.
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[Tporpamma pacemoTpena u ojjo0pena Ha 3aceanuu Kadeapsl GullM
4 —

[IpoTokon Ne _ 1 oT o.0%. /2 roja —
3apenylomuit kaeapod B C—’f—'/ ) ~ Apakensn C.M.

. (PHO, noanuck)

PabGouast nmporpamma paccMmoTpeHa W ojo0peHa Ha 3aceJaHuu  yueOHO-METOJHYCCKON KOMHCCHN
nanpasienns 28.03.01 Hanorexnonoruu 1 MUKpOCHCTEMHAA TEXHUKA

[porokon Ne 47 or O7.04. /9 rona —

[Ipencenarens kKoMUCCHH ~ ~ Apakensn C.M.

(PHO, noanuce)

JIMCT NEPEYTBEPZK/IEHHWSI
PABOYEH IIPOI'PAMMBbI JIMCUMITIIMHBI (MOJLYJIST)

PaGouas nporpamma oobpena na ~yueOuslii rost
[Tporokoun 3acenanus kageaput Ne ot _roja

3apenyromii kapeapoit

Pabouas nporpamma oro0pena na yueOHBII ro
[TpoTtokon 3acenanus kadeaper No oT _ roaa

3aBenytomuii kadeapoii

Pabouas nporpamma oj1o0pena na yueOHbIit roj
[IpoTokon 3acenanus kadeapsr No oT B rojia

3asenylomuii kadeapoi
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