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1. OEJIb OCBOEHUS JUCLUILINHBI

Lensto  ocBoenus mucnummumsl  «Pusuka TBEPIOrO  Tela»  SBIAETCH
O3HAKOMJICHME C OCHOBAMH COBPEMEHHOH (M3HKH TBEPHOTO Tella, BKIIOUAIOLIAX
OOII¥e TpEeJCTABIEHHsS O CTPOCHHUH KPHCTQJIOB, MEXaHU3MaxX MPOTEKAOIINX B
KpuCTaljax NpOIeccaX, BIMAHHA CTPYKTYpPhl TBEpABIX TeNl Ha I/IX busnueckue
CBOMCTBA. M3yueHHWe NMCUMILIMHBI [OMKHO CIOCOGCTBOBATE f(bopMHpOBaHmo
TIyOOKHUX 3HAHHH B 06MacTM (H3HKH W BBIPaOOTKE CIIOCOGHOCTH COMOCTABIATE
HaOMoOJaeMble  (QU3MYECKHE SBICHHS QyHIaMEeHTaNbHBIME — DU3HYECKUME
3aKOHOMEPHOCTSIMH.

2. MECTO JUCHUILIMHBI B CTPYKTYPE OIIOII BO

Aucupninnna «PU3KKa TBEpHOTO Tela» OTHOCHTCS K 6a30Bo gactu OITOIN
TIOATOTOBKA 0akanaBpoB IO HampaBieHu0 «HaHOTEXHOTOTHH U MHUKPOCHCTEMHAsI
TeXHUKa». [lJI1 OCBOGHHS IAaHHON IHCIIMIUTHHBL ydammMmcesa TpeOyIoTcsS 3HaHHUS,
TIOMydacMbIe B paMKaxX CICAYIOIMX IIPeIUIECTBYIOMMX IUCIAIUIAH ¢usnka,
KBaHTOBas SJIEKTPOHMKA, KBAHTOBAs M CTATHCTHYECKAS (QU3HKa, qxu:shqecxne OCHOBBI
MHUKPO- ¥ HAHOCUCTEMHOM TEXHUKH. |

Yenemsoe ocoenue nucuumumHb «BaauMoneiicTsre JIa3ePHOr0 M3MyUeHHS! C
BCIICCTBOM) MPEJIIONAraeT Haluue Y 00y4arOLIHXCs CIENYIOIAX SHAHM, YMEHUHN H
HAaBLIKOB, TIOJIy4€HHBIX ITPY U3YyYCHUN YKa3aHHBIX JUCIUIUINH U B XOJI€ TIPOXOXKICHHS
Y4eOHOH W NPOM3BOJCTBEHHON IIPAKTUK: 3HAHHE OCHOBHAIX (pU3UIECKHX 3aKOHOB B
00IaCTH KBaHTOBOH (DM3UKM; 3HAKOMCTBO C MATEMATHUECKUM aIlapaToM ONUCAHHS
TIOBENICHUA KBAHTOBBIX CHCTEM; 3HAHHE OCHOBHBIX (DM3HYECKUX 3aKOHOMEPHOCTEIH,
XapaKTepU3YIOMUX [IPOTEKaHHE MIPOLIECCOB B TBEPIBIX TENAX.

B To e BpeMs1, ocBoeHue naHHOM byHIAMEHTANBHON JUCITUINTAHE] HEOOXOAMMO
AL YCTICITHOTO  OCBOGHMS MOCHEAYIOLINX IHCUUIUIAH, TAKHX KAaK OCHOBEIL
KPUCTAIIOrpaQuy, SJEKTPOHUKA U MHUKPOIPOLIECCOpHAs TeXHI/IZKa; a TaKxke Tpu
HAITUCAaHWHU JUIIIIOMHOM paGoTEL |

3. KOMIIETEHIINH OBYYAIOIIETOCS, ©°OPMUPYEMBIE B
PE3YJIBTATE OCBOEHMST AUCHHMILIMHBI (MOLY.JIsi)

B pesynsTaTe 0CBOEHMS AMCLUILTMHEL 00yH4arommiics OKEH JeMOHCTPHPOBATE
CICIYIOLINEe Pe3yIbTATH 0OPa30BAHUS:

3HaTb: OCHOBHBIE  3aKOHEI, OIHMCBIBAIOIIME  (PU3HYECKHE  IPOLECCEHL,
IpoTeKaromue B TBepALIX Texax (OI1K-2);

YMeTb: yCTaHaBIHBATH NPHYUHHO-CIIENICTBEHHYIO CBA3h MEXKILY HAGIIOIaeMbIMHI
ABICHUAMY W OCHOBHBIMHM 3aKOHOMEPHOCTSIMH (DH3UKH TBEpOTO Teja (OIIK-1);



HCIIOIB30BATE CPEACTBA KOMIBIOTEPHOM TeXHHUKH ISl pEIeHNs COBPEMEHHBIX 3a/1a4 B
00acTH U3NKK TBEPAOTO Tema. ;

Biajgers: CHOCOGHOCTBIO IPEACTABIATH aNeKBATHYIO COBpeMeHHOMy YPOBHIO
3HAHUM HAYYHYIO KApTUHY MHPA Ha OCHOBE 3HAHHS OCHOBHBIX TONOXCHHUIA, 3aKOHOB 1
MeTONoB  Qusukd  TBepmoro Tema  (OINK-1); CTIOCOGHOCTBIO  BBIABIIATH
CCTECTBEHHOHAYHYIO CYIUHOCTE NPOOIeM, BOSHUKAIOIIHNX B X0/Ie IPo(eCCHOHATBHOM
AEATCJIbHOCTH, MPHUBIEKATh IJISI UX pEIIeHUS (pmsmco-MaTeMamquKHH anmapar
usuky TBeporo Tena (OIK-2).

B pesymbrare OCBOGHMI IMCLWMIUTMHBI OOYHArOIUMHCH JOMKEH OBIANETH
CIeNYIOIMMHU OOIIENPO(heCCHOHATBHBIMU KOMITETEHIIHAIMU: ‘

CMIOCOOHOCTBIO  NPE/ICTABIIATh  A[IEKBATHYIO COBPEMEHHOMY ypOBH}o 3HaHUH
Hay4HYIO KapTHHY MHpa Ha OCHOBE 3HAHHS OCHOBHBIX ITOJIOXKEHHI, 3afKOHOB ¥ METOJIOB
CCTECTBEHHBIX ~ HayK ¥  MareMatuku (OIIK-1);  cnocoOHOCTLIO  BBISBISTH
CCTECTBCHHOHAYIHYXO CYIIHOCTH NPOONIEM, BOSHUKAIOIMX B XOfe HpO(eCCHOHANBHOM
ACATCILHOCTH, — TIPUBNEKATh UL  HX  DPENIEHUA  COOTBETCTBYIOIME — (DHM3UKO-
MaTeMaTu4yeckuii anmapar (OI1K-2).

4. CTPYKTYPA Y CONEP)KAHUE JUCHUILINHEI

O61wmas Tpya0eMKOCTh TUCIMILIAEEL COCTABISIET: 7 3a4eTHBIX eIUHUL, 252 4acoB.

Buner yue6Hoi paGoTsl, Brmoyas O0beM DopMEI TeKyIIEro
I CaMOCTOATENLHYIO paboTy CTYAEHTOB y4eOHOM KOHTpONA
E~ U TPYIOEMKOCTB (B Yacax) paboTkl, YCHEBaeMOCTH
Q '
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CopepxaHue THCHHILTHHBI

PA3JIEJI 1. MEXAHUYECKHE U TEILIOBBIE CBOMICTBA TBEPJABIX TEJI
Jlexnus 1. CTpoenne KpHCTAVIOB H HX MeXaHHYeCKHE CBOICTBA,

Kpucramnbel, amopdHble Tena ¥ KMIKOCTH. 3H6MeHTapHaﬂ suenKa
KPUCTATNIECKON perneTKH. TpaHCIANMOHHAs CHMMETpHA. THIBI 3JIEMEHTapHBIX
siueek. Mogens crutomnHoi cpensl. O6patumsre (ynpyrue) nedopmanun. 3akoH I'yka.
[Ipenen ynpyrocru. HeoGpatumsle (mnactudeckue) nedopmaimu. Texydects. Ipemen
MPOYHOCTH. JleDeKThl KpUCTAIUIMYECKOH pelleTKy (TOYeUHbIe, INHEHHEIE, IBYMEPHEIE
1 00beMHBIe). BiusiHue 1eeKToB Ha CBOMCTBA KPHCTAIIIOB.

Jleknun 2. TenJioBble CBOHCTBA KPUCTAJLIOB.

Mogens TerIoBoro ABMXKEHUS KPUCTAUTHYECKOM pemerku. Kiaccuyeckas
TCOPUST TEINIOEMKOCTH KpHucTaina. 3akoH J[lromonra u Iltm. ' Teopus JleGas.
HopMaiibHEle KoJIeOaHns KpHCTaInuuecKo pemerky. Yactora u Temneparypa Jleas.
TemnoBoe pacmmpenue Kpuctamios. TemnepaTypa IuiapneHus. TeIuIONPOBOXHOCTD
KPUCTAJTINYECKON PEIIeTKH.

PA3JEJI 2. 2JIEKTPOHHBIE CBOMCTBA TBEPJBIX TEJI
Jlexnus 3. Moaeanb ¢cBOGOAHBIX 3JIEKTPOHOB METAJIA

Teopusa snextponnoro rasza I1. Jlpyne. 3akon Bumemana-®panna. Ksanrosas
Teopus 3omepdensaa. Pacnpenenenne @epmu-JIupaka.

Jlexuuu 4-6. 30HHAS TeOPHS KPHCTALIIOB.

BonHoBas QyHKIUs 37IeKTpOHA B MEPHOJHYECKOM IIOTEHLUATIBHOM IIOJE.
Teopema bnoxa. Ksasummmynsc. Teopema Kpamepca. VYpaBHeHMe IBHKeHHs
3JIEKTPOHA MPOBOAUMOCTH B DJIEKTPUYECKOM Ione. DPdeKTUBHAs Macca 3JeKTPOHa.
CobcTBeHHBIE IIOJIyIIPOBOJHUKH. ITonsTHe JIBIPKH. 3aBHUCUMOCTD
3JIEKTPONPOBOJHOCTH COOCTBEHHOTO TOMYIPOBOLHHUKA OT TeMIIepaTyphl. IIpuMecHsle
NOJTYNIPOBOIHUKH. IIpuMecH NOHOPHOIO W aKUENTOPHOIO THIIOB. DJIEKTPOHHAS W
ABIpoYHas  mpoBoAWMOCTH.  [JluonmexTpuku.  IIpoBOAMMOCTE = IH3NEKTPUKOB.
OneKTpuyecKuii MpoOoi TUITeKTPUKOB. ITbe303/IEKTPUKY U CeTHETOEKTPUKH.
PA3JIEJI 3. MATHUTHBIE CBOVICTBA BEILECTBA

Jlexknnn 7-8. OcHOBHBIE BHABI MATHETHKOB

MaruuTHble CBOWCTBA aToMa. MarHWTHEIE MOMEHTBI 3IE€MEHTapHBIX HACTHII.
Marneron bopa u snepHsiif MarHeToH. ['mpomMarHuTHOE oTHOmIeHHe. OTKIHK aToMa
Ha BHEIIHee MarHuTHoe mnoie. Dddekt 3eemana. MarduTHoe I0Je B BeleCTBE.
HamaranyenHOCTh. MaruutHas BOCIIPUUMYHBOCTE U NpOHALaeMOCTh. [lua-, mapa- u
eppomarnetrky. OCHOBHBIE CBOWCTBA (eppOMATHETUKOB. J[OMEHDL Temneparypa
Kiopu.  Kpupas  nHamarsuumsanmms.  [ucrepesmc.  Dusnyeckas [IpUpoaa
deppomarneTnzmMa. OGMEHHOE B3aHMOJIEHCTBHE 3EKTPOHOB. AHTHdEppOMarHETHKH.
®epprumarHeTrku. CIIMHOBEIE BOJHBL



PA3JIEJI 4. CBEPXIIPOBOJUMOCTD
Jeknna 9. ®dusuyecknme cBoiicTBa CBEPXNPOBOAHHUKOB. ¢ dheKThI
Hoxo3edcona
ABnenne cBepxmpoBosuMocTH. Kpurmueckas TeMreparypa. Kyneposckue
mappl.  ODHepreTHdeckas miedb. MarumTHEIE  CBOMCTBA CIBépXI’IpOBO,I[HI/IKOB.
IIoBEpXHOCTHBIN  CBEpPXHPOBOASMINN  TOK. Oddexr Meiicrepa. Kpurmueckoe
MarHuTHoe moje. CBepXNpPOBONHUKH BTOPOro pona. KBaHTOBaHHMEe MArHHTHOIO
noroka. dpdekt AaporoBa — Boma. CrcreMa c1a6oCBsI3aHHEIX CBEPXIIPOBOIHHKOB.
Opdextsr  Jhxosedcona. CBepXIPOBOAMMME KBAHTOBEIN HMHTEPPEepEHIINOHHBII
AACTEKTOp MarHUTHOTO M0, BEICOKOTeMIIepaTypHas CBepXIpOBOAUMOCTS.
Tembl 1a60paTopHBLIX paGoT
1. Ompenenenne nocTossHHOM Credana-boasimana
2. Wsyuenne TeMiiepaTypHOil 3aBHCHMOCTH 3NIEKTPONPOBOAHOCTH
MOJIyIIPOBOHUKOB
3. HccnenoBanue CTPYKTYphI TBEPABIK TeN METOIAMHU PacTpOBOI IIEKTPOHHOM
MHKPOCKOITHH.
4. HccnenoBaHue cOCTaBa TBEPIBIX Tel METOIAMHE PaMaHOBCKOH MUKPOCKOIINH.
TemMbl IpaKTHYECKHUX 3aHATHI
1. ITocrosnHas Magenynra.

2. TenmnoeMKOCTE TBEPIBIX Tell.

3. Tunsr xpucramnudeckux peueTox.

4. BonHoBas  (yHKIHS JJICKTpOHA B  OAHOMEPHOM  IEPHOLHUYECKOM
HoTeHIHaNe. BOZHHKHOBEHN e 3aIIpeIeHHbIX 30H.

5. MeTon CUNBHOMN CBSI3M WIS pacyera 30HHOM CTPYKTYpPBI TBEPOTO Tea.

6. Merox ci1aboit cBs3Hu (pas3iokenwe mo OeryImuM BosHaMm).

7. Chepa Gepmu.

8. TlosepxHocTs ®epmu B ABYMEPHBIX U TPEXMEPHBIX KPUCTAIIIAX.

9. CBepxmpoBoIUMOCTS.

5. OBPA3OBATEJLHBIE TEXHOJIOT' A

IlpoBeieHne JIEKIHMOHHBIX 3aHATHH OBeceYeHo CIEIHAIN3UPOBAHHBIMHU
ayUTOPHAMH, O0OPYIOBAHHBIMHU KOMIBIOTEPAMH ¥ 3JIEKTPOHHEIMHU IIPOEKTOPAMH,
4TO MO3BOJACT COMPOBOXKIATH YTE€HHE JeKLHi AEMOHCTpalMe KOMIIBIOTEPHBIX
crnainos. IlpoBelneHne NEKIHOHHBIX 3aHATUN II0 JUCLUTUINHE rjlponcxonm 1o
knaccudeckor ¢dopme. Ilpenomasarenem Gopmyrpyercs npoGneMaTHKa JeKIHUH U
KpyT 3ajadq, MOAJIexalluX pacCMOTpeHuIo. [Ipy stom AEMOHCTPUPYETCS B3aUMOCBS3b
NaHHOW TEMAaTHKH C MarepHalaMu IPEABIYIMX JIEKIU. 3aTeM MpenomaBareieM
PACKpPRIBACTCS CONEPXKAHMUE NaHHOH TeMbl. B xone sekumum O0yJaromuMcs 3a1ar0TCs
BOIIDOCBI, TIO3BOJIAIONIAE MM CaMOCTOSTENBHO HAXOIUTh pelIeHus NOCTaBIECHHBIX



IpodJEM HA OCHOBE HMEIONIUXCS Yy HHUX 3HAHMIA, IOJy9eHHBIX HMH B XOJe
NPENBIIYIUX JeKUMH | [IPEAIECTBYIOIMX KypcoB. JUIsS NOBBIIIEHHS YPOBHS
YCBOGHHS JIeKIIMOHHOIO MaTepHana #1 MOpHOOpeTeHus! npaKTMﬁ{eCKHX HaBBIKOB
IPOCKTUPOBAHNUS NPEIYCMaTPUBACTCS AKTHBHAA (JOpMa NPOBEIEHUS MPAKTUYECKUX
3aHATHH B BHJE COBMECTHOIO pa3bopa U pelIeHus 3a1au.

6. OUEHOYHBIE CPEJACTBA JJ151 TEKYIIEI'O KbHTPOﬂH
YCIIEBAEMOCTH, IPOMEXYTOUYHOU ATTECTAIIMU 1O UTOr'AM
OCBOEHMUS TNCOUNIJIMHBI 1 Y‘IEBHO-METOZ[I/HIECKOE
OBECIIEYEHUE CAMOCTOSATEJBHOU PABOTBI CTYJAEHTOB

Bonpocskl ajst peiiTHHr-koHTpossi Nel:

1. Kpucraiuisl, amopgHsle Tena 1 xunkoctr. CXOACTBA M pA3THYMS.

2. OnemeHTapHas s4eiika KPHCTAINIMYECKOH pEIIeTKH. TpaucnsunonHas
CUMMETpHSL.

3. Turbel a1eMeHTapHEIX sSueeK.

4, Mogens crutomno# cpespr. O6patumsie (ynpyrue) nedopMaumn. 3aKkoH
I'yka. Ilpenen ynpyroctu. Heobpartumbre (mmactHyeckue) nedopMaryn.

5. JedexThl KPUCTAILTHIECKOH PEILETKHU (TOUeTHBIe, IHHEHHEIE, JIBYMEpHBIE
1 00beMHbIe). BusiHue ned)eKToB Ha CBOMCTBA KPHCTAILIOB.

6. Mogzeis TemoBoro ABIKEHUS KPUCTAIIIMYECKOH PELLIeTKH.

7. Kiaccuueckas TeopHst TeIuioeMKOCTH KpHCTaIa. 3akon Jiononra u
IITn.

8. Teopus TemnonposonsocT DifHmTEHHA.

9. Teopust [lebas. HopmanbHele konmeGaHus KpHCTAILTHYECKOM PELIeTKH.

Hactota u remmeparypa Jle6as.
10. Temmosoe  pacmmpeHne  KpHCTaIIoB. TeMmeparypa  maBieHus.
TertonpoBoIHOCTE KPUCTAITMYECKOH PELIETKH.
Bonpochb! Ansi peATHHr-KOHTpOJIst No2:
1. Teopus snextponnoro raza I1. Hpyne. 3akou an[esMaHa-@pahua.
2. KsantoBas Teopus 3omepdennaa. Pactipenenene Oepmu-Jlupaxa.

3. BosnHoBas (yHKIHS 1€KTPOHA B MEPHONUYECKOM MOTEHIHATBHOM TIOJLe.
Teopema Bbioxa.

4. D¢dexTuBHAS Macca dIEKTpOHA B KPHCTALIE.

5. 30HHag TEOPHs TBEPIOro Teja U CTATHCTHKA HOCUTEIeH 3apsza.

6. MeTauibl, MUAIEKTPUKY 1 TIOMYTIPOBOIHUKH ¢ TOUKH 3pEHUA 30HHON TEOPHH.
7. DNEKTPOIPOBOLHOCTD MONYIPOBOIHUKOB (cobcTBenHas, an/IMeCHaﬂ)

8. BiusHue nmpuMeceii Ha mpomece 3JIEKTPONPOBOIHOCTH.

9. T'eHepamus U peKOMOMHAIUS HOCHTENEH 3apsaa B IONYNPOBOHUKAX.

10. Mucdysus u npeiid Hocureneit 3apsina B IOJIYIIPOBOTHUKAX.



11. IloBeaeHMe MONYIPOBOJHUKOB B CHIIBHBIX JJIEKTPUYECKUX rfomx.

12. Mexanusm o6pa3oBaHus p—n-Mepexona, BECOTa U IINPHHA, IOTEHLAATHHOTO
Oaprepa B paBHOBECHOM COCTOSHHH.

Bonpochl ans peliTHHr-KoHTPO I No3:

l. MarnuTHBIE CBOMCTBA aroMa. MarHHTHEIE MOMCHTB?I 3JIEMEHTAPHBIX
yacTHll. Marneron bopa u snepHerit MarneTon. I'mpoMaruuTHOE OTHOIICHHE.

2. OTKIHK aTOMa Ha BHENIHEe MArHUTHOE Tojie. JddexT 3§eMaHa..

3, MaruutHoe Tmolle B  BellecTse. Hamarauuennocrts. MarauTHas
BOCIIPUUMYHBOCTD Y IIPOHUIAEMOCTb.

4. Hua-, mapa- u GpeppoMarHeTHKH.

S OcHOBHBIE CBOMCTBa (heppOMArHETHKOB. Homensl. Temmneparypa Kropu.
Kpusas namarauunsanus. [ucrepesic.

6. Ousnyeckas mpupona ¢deppomarnetisma. O6MeHHOE B3aHMOZENCTBHE
3JIEKTPOHOB.

7. Anrudeppomarnetuku. eppUMarHeTuK.

8. sIBnenne ceepxnposonumocth. Kpurnueckas TeMIIepaTypa.

9. Kyneposckue naper. DHepreTuueckast melsb.

10. MarHuuTHbIE CBOMCTBa CBEPXIIPOBOJAHUKOB. IloBepxHOCTHBIM
CBEPXNPOBOAALIMIT TOK. DPdekT Meiicuepa. Kputrnueckoe MarHUTHOE TIOJE.

11. CBepXIIpoBONHUKH BTOPOTO Poja.

12, KBaHTOBaHME MarHUTHOTO MOTOKA.

Bonpocsl k 5k3ameny
1. Kmaccudukanus TBepapIx Tem 1o TUITYy CBA3H. OCHOBHBIE THUIEI XMMUYECKUX
CBA3€M B TBEPABIX TEIaX.

2. MonexynspHrie kpuctamisl. MoHmbie kpructamisr TlocTosHuas Mapenysra.

KoBanenTtHas cBs3b. Metammueckas cBsi3b.

4. OnementapHas  sueiika KPHCTALIAYECKOM pemeTkd.  TpaHCHsAIHOHHAS
CHMMETpUsL. THIIBI 3IeMEHTapHBIX SUeeK.

5. Mogens cromHoi cpenpl. O6paTHMELe (ynpyrue) mepopmanum. 3akoH [yka.
Ilpenen ynpyrocru.

6. IlpononeHEIe U IONEpeYHEIe YIpyrHe BogHEL Dazopas CKOPOCTB YIIPYTHUX BOJIH.
DOHOHEL.

(O8]

7. Knaccudukanus nedextor kpucrammyeckoii peutetkd. ToueuHsle medeKTsI.
PaBHOBECHAsI KOHIEHTPAIINS TEMIOBBIX AepekTos

8. Knaccugukarus nepekToB KpHCTALIMYECKOH peutetky. JlunelHble ne(eKTL.

9. Mogenb TemmoBOro IBHYKEHHS KpUCTATNYECKON pemeTku. Knaccuueckas
TEOpUs TEIIOEMKOCTH KpHcTaina. 3akod Jrononra u ITw. |

10.KBanToBast Teopms Ditmmreiina. TemIoeMKOCTE KPHUCTAJIOB  BOJIM3U
abCONIOTHOTO HyJist TeMIepaTyp.



11.Teopus le6as. HopMmanbHble KomeGaHms KPUCTAJLTHYeCKOMH peHIeTKI/I Yacrora
U Teminepatypa JleGas. |

12 Knaccuueckass Teopust 5nexTpomroro rasza 1. Hpynme., TemnoeMKocTs
KIIaCCHYECKOTO 3IEKTPOHHOTrO rasa. 3akoH Bunemana-®Opania,

13.KBaHTOBass Teopus cBOGOTHBIX BJIEKTPOHOB MeTamioB A. JomMmepdensaa.
OznnovactndHoe npuGnwkeHWe. DHepreTHUeCKHMit cneKTp 3JIEKTPOHOB.
IIn0THOCT COCTOSHMI CBOGOAHBIX 31IEKTPOHOB.

14.KBanTOBast TeopHs CBOOOIHBIX BIEKTPOHOB 3oMMepdenbaa, Pacnpenenenue
Oepmu-/lupaxa. TemmonpoBOIHOCTS, SJIEKTPOTIPOBOAHOCTE ¥ TEIIOEMKOCTh
3JIEKTPOHHOTIO rasa.

15.BonnoBas QyHKuMA >O€KTpoHa B HEPUOJMIECKOM IOTEHUHMAIEHOM IIOJIE.,
Teopema broxa. Ksasunmmyiisc.

16.06pazoBanue sHepreTHUeCKHX 30H B Kpucramie B Impenene caaboro
NEPHOANIECKOT0 ITOTEHLIHATA.

17.Monens CHNBHOM CBS3M DIEKTPOHA ATOMOM M 00pa30BaHHE DHEPrETHUECKHX
30Ha B KpUCTaJLIE.

18.Mogens Kponunra-ITenny.

19.3anonuenne sHepretMyeckux 30H snekTpoHamu. [losepxHocTs ®epmu mis
SIEKTpOHA B KpHCTauie. Pasjenenne KpUCTAIOB Ha  IPOBOLHWKY,
AUDTIEKTPUKY U ITOITYIIPOBOIHHUKH.

20.BwxeHue 3NeKTPOHA MPOBOJUMOCTH B BIEKTpUIECKOM moiie. DddexTuBHas
Macca >JIEKTPOHA.

21.Co0cTBEHHBIE U NIPHMECHBIE noaynpoBoAHKKH. [lonaTue npipku. IIpumecu
AOHOPHOIO M aKIETOPHOIO TUIOB. JJIEKTPOHHAS 1 ,ZIBIpO‘-IH&L}I IIPOBOJUMOCTH.
KonnenTpanus cBOGOIHEIX HOCHTENEH.

22.CerHeTosNneKTPHKA U MbE303MEeKTPHKA.

23.MaruuTHsIe cBoifcTBa aToMa. DddexT 3eeMmana.

24. MaruutHoe IIoJIe B BeIIecTBe. HamaramdyeHHOCTE. Marnutuas
BOCTIDHUMYUBOCT M IPOHHUIAEMOCTh. IlOHSTHE O Ava-, mapa- W
deppomMarseTrkax. |

25, DeppoMarHeTHKd ¥ UX  CBOMCTBA. Homennas  crpykrypa. Kpuas
HaMarHUYHBaHU.

26.Qusuyeckas HpHpoma  (eppoMarHeTHsMa.  OGMeHHOe B3alMOJCHCTBHE
BIEKTPOHOB. AHTU()eppPOMarHeTHKY. DepprMarHeTHKH,

27.CBepxnpoBoAUMOCTS 1 3 hEKTHI, CBI3aHHEIE ¢ Hel,

28.Teopus cBepxnposoauMocTr JIOHIOHOB.

29.KynepoBckie — mapsl Muxkpockonudeckas  Teopmus CBEPXIIPOBOAUMOCTH
Bappuna-Kynepa-IIpudepa.



B) Bonmpocs! /11 caMocCTOATeIbHOI padoThI CTYACHTOB

6. Dusnueckas Mojaenb I'paHHuIBl MeTaia. PaboTa Beixona 9JIeKIp0Ha

7. BHemHuii u BHyTpeHHUH GOTOS((EKTHI

8. IloHATHE 0 reTepoCcTpyKTypax |

9. OmexTpuYecKui KOHTAKT JBYX MOMYMPOBOIHAKOB C PA3HBIMHA THITAMEL
IIPOBOJTUMOCTH (p/n — Mepexon). |

10. OnexTpuyeckuii KOHTAKT ABYX MeTA/LIOB. BHYTpeHHSAs 1 BHELIHSS
KOHTAKTHbIE Pa3HOCTH MOTEHIHAIOB.

11. MaremaTi4ecknii anmapar TeOpur CBEPXIPOBOUMOCTH JIOHIOHOE.

12. ObMeHHOE B3aUMOMEHCTBYE.

7. YHEBHO-METOAHMYECKOE U HH®OPMAIIMOHHOE
OBECHEYEHUWE TUCITUIIJINHBI
a) OCHOBHAS JIUTEpaTypa:
1. Baiikos 10.A. ®usnka KOHZEHCHPOBAHHOTO COCTOSHMA]: yuebHoe Tmocobue/
baiikos 10.A., Kysueros B.M. — M.: BUHOM. Jla6opaTopus 3Hanwmii, 2015.— 294 c.
2. Kamenko, A. 1. ®usuxa TBEpAOro Tena. Pusuka supa. SnepHrle peakuuu
[OnexTponnbii pecypc] : Merommdeckwe ykazaHds K IIPAKTUYECKUM 3aHITHIM U
AOMAlllHUM  3a[laBWsM [0  JMCLUIIAHaM: «BsauMozeiicTBue uW3nydeHHs ¢
BEIleCTBOM», «Teoperrueckast dusuka», «Dusndeckue cBoiicTBa TBEPABIX Tel» / A.
I1. Kamenxo, I'. C. Ctpokosekuit, C. W. Illapamnos. — DJEKTPOH. TEKCTOBBIE NAHHbIE.
— Jlunenx : Jlumenkuit rocynapcTBeHHbIH TeXHUYECKUIT yHusepcutet, DbC ACB,
2015. — 20 C. — 2227-8397. — Pexxum JlocTyIma:
http://www.iprbookshop.ru/55674.html
3. Huxwurenxos H.H. OcHOBLI aHamuza NIOBEPXHOCTH TBEPILIX TeJ METOJAMHU
aTOMHOM (u3uky: ydeOGHOe mocobue/ Hukurenkos H.H.— OJNEKTPOH. TEKCTOBBIE
HanHble.— Tomck: Tomcku#t monuTeXHUYeCKni yHHBEPCHTET, 2013.—203 c.
0) nonosHNTEILHASN JIHTEpPATYpA: ‘
1. Qusmka TBepmoro Tena: VYyeGroe mocobme / IO.A. CTpeKaJIOB H.A.
Tensxoga. - M.: W11 PUOP: HULI Urdpa-M, 2013. - 307 .
2. TI'yproB B.A. ®usuka TBepmoro tena s HH)KEHEpPOB: ydeOHoe mocobue/
I'yproB B.A., Ocaynenko P.H.— M.: TexHocgepa, 2012.— 560 c.
3. AGpukocos A.A. OCHOBBI T€OpUH METAIIIOB: yueGHOE MOCcobHe/ AbpukocoB
A.A.— M.: ODU3MATIJIUT, 2010.— 600 c.
B) IporpaMMHoe oGecnedenue u HutepHeT-pecypcenl
Hayunas snextponnas 6ubnuorexa. — Pexxum nocrtyna: http://elibrary.ru
Mup Hayku u TexHUKH. — Pesxum noctyma: http:/mirnt.ru/




8. MATEPUAJIBHO-TEXHUYECKOE OBECHE‘IEHI/IE
AUCHUTTTAHBI

JIeKIIMOHHEIE ayNUTOPHH, OCHAUIEHHBIE TOCKOM (st Me.na HIIM Mapkepa),
SKPaHOM Al TIPOCKIMOHHBIX CHCTEM, IPOEKTOPOM ¥ HOYTOYKOM. ,ZIJI;I obecrevyenus
NPOBEeJIeHNUsI TaGOPATOPHBIX paboT U MPAKTHYECKUX 3aHATHI I/IMGIO’]I.‘O&I KOMIIBIOTEPHEIE
Knaccel kageapsr OullM u CHeATU3UPOBaHHbIE Y4eGHO- HaquLIe nabopatopHu
NasepHO# crepeomuTorpaduu (7mab. 123- -3) u nasepHoi TeXHHpm[ H Ja3epHBIX
TeXHoytoru# (n1a6. 107-3).
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Pabouas nporpamma onoGpena ua y4eOHBIH o

IIporoxon 3acenanus Kabenpsr No oT roga

3aBenyrommuii kadeapoit

Pa6ouas nporpamma omo6pena na y4eOHBIH rof
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3asenyromuit kadenpoit

Pabouas mporpamma ono6pena na _ yueOHBIit rof
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