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Pabouass nporpamma aucumriMHbl (Moamynsi) paspaboTaHa B COOTBETCTBMM C  CaMOCTOSITENIBHO
ycraHoBieHHbiM MIY  oOpasosarenbhbiM craHgaprom (OC MI'Y) nns peanusyeMbIX OCHOBHBIX
npogecCHOHAIbHBIX 06pa3'OBaTeJ'lele MpOrpaMM BbICIIEro 0Opa3oBaHMs MO HANPABIEHHUIO MOATOTOBKH
03.05.02 «®ynnameHTanbHas U npukiaaHas pusuka» B pepakuuu npukasa MI'Y Nel780 ot 29 nexabpsi
2018 r.

["on (roner) npuema Ha obyyenue: ¢ 2020 :

Kypc — 2
cemecmpul — 4
3aYemHbIX eOunuy — 2
akaoemuyeckux yacos — 51, 6 m.u.
nexyuii — 34 vaca

npakmuyeckux ansamuit — 17 yacos

Dopma npomenNcymoyHoil ammecmayui.

3ayem 6 4 cemecmpe



1. Mecto aucuuniaunbl (MoayJisi) B crpykrype OIIOII BO.

I[I/ICI_[I/IHJII/IHa «OCHOBEI KOHACHCUPOBAHHOI'O COCTOSIHHA BCHICCTBA» SABJISACTCSA 0a30BBEIM KypCOoM,
3aKJIaJIbIBArOIIUM OCHOBBI [JI1 YCBOCHUA Oonee Y3KUX CIICHUAJIbHBIX KYPCOB.

2. BxogHble TpeOOBaHNS IS OCBOEHUS IMCHHUILIMHBI (MOLYJIs), IPeIBAPUTEIbHbIE YCJIOBHUS
(ecsiu ecTh).

VYcnenHoe 0CBOEHUE IMCLUILIMH IO BBICIIEH MaTeMaTUKe U 001el pU3UKe.

3. Pe3yabTarhl 00y4YyeHHs MO JHCHUIUIAHE (MOIYJI0), COOTHECEHHbIe ¢ TpedyeMbIMHU
KOMMETEHI[USIMU BbITTYCKHUKOB.

[TnanupyemMbie pe3ynbTaThl 00YUSHHS IO TUCIUILIMHE (MOIYIIO):
3HaTh:
TTOHSATHUS:

- Kpucraimnueckas cTpykrypa

- CTpyKTypa pealbHbIX KPUCTALIIOB

- DHepreTruecKue 30HbI (HaYaIbHBIC TPEACTABICHHS)

- Konebanus KpUCTAIITNIECKOM PelIeTKH

- Ypyrue cBoMCTBa KPUCTAIIIIOB

- DJIEKTPOHHBIN ra3

- DJEKTPOH B KPUCTAINIMYECKOM MEPUOJUUECKOM MOJIe. DHEPreTUUECKUE 30HbI.

VYMeTs:
- OnpenensaTh TEIJIOBbIE CBOMCTBA TBEPABIX TEII.

Bnaners:
- Knaccudukaruei Kpucramion.

HMmetb OnbIT:
- MccnenoBanus Ipupoibl pACCMOTPEHHBIX SIBIICHUIA.
- OpueHTHpPOBaHUS B MAaTEMATUYECKOM ammapare, MX ONMUCHIBAIOIIEM.
- [IpeacraBneHust BO3MOKHBIX MPHUIIOKEHUN N3y4EeHHBIX 2PPEKTOB.

4. ®opmar 00y4eHHs — KOHTAKTHBIM.

5. O0beM IUCHUNIMHBI (MOAYJIAA) COCTaBIsAeT 2 3. €., B TOM uucie 51 akagemuueckuil yac,
OTBEJIEHHBIX Ha KOHTAKTHYIO paboTy 0OydJarIuxcs C MpenojaBareieM (ayIuTopHas Harpyska), 38
aKaJeMHYECKHUX YaCOB HA CAMOCTOSITENFHYIO paboTy 00yJaromuxcsi.

6. ConepxaHve IMCUMIUIMHBI (MOAYJisl), CTPYKTYPHPOBaHHOe MO TeMaM (pa3genam) c
YKa3aHHeM OTBeJICHHOI0 HA HUX KOJIHYeCTBA aKaJJeMUYeCKHX YaCOB M BH/AbI Y4eOHBIX 3aHATHH.



6.1. Crpykrypa AUCHMIUIUHBI (MOAYJif) Mo TemaMm (pa3aejiaM) € YKa3aHHEM
OTBEJEHHOI0 HA HUX KOJMYEeCTBA aKaJeMU4Y€eCKHX YaCOB U BU/IbI Y4eOHBIX 3aHATHI.

HaumenoBaHue HomuHajabHbIE TPYA03aTPATHI 00y4aI01IEr0Cs
pasnenoB u TeM | KonrakTHas paGora CamocrosiTejbHas " =
AUCHUILINHBI (pabora BO padora o0y4aromerocs, 3 5
(Mmoayas), B3aMMO/1eliCTBUN € aKajeMuvecKue s =
npemnojaaBarTejiemM) qackl = =7
dopma Bujabl KOHTAKTHOM 5 : § E
NMPOMeKYTOYHOM padoThI, E gz 8
aTTecTalliy 10 | aKaJleMHYeCKHEe YAChI = a 3 Z;)
AUCHHILINHE ° o = 2 % =
(Mony.110) w é w O E )
SER| E&% = A
SSE| FEE g 8
& =
= 8
Kpucramnnueckas | Koncyns | Pemenue 3 5 -
CTPYKTYypa. taumu, 1 | 3amay, 1
CrpykTypa Koncyne | Pemenne 4 8 -
pEaTBHBIX Tanuu, 2 | 3agad, 2
KPUCTAJIJIOB.
Oneprerudeckue | Koncyne | Pemenue 4 8 -
30HBI (Ha4aJbHBIE | Taluu, 2 | 3a71ad4, 2
MIPEACTABIICHMUS).
Knaccuduxkarus Koncynp | Pemenne 3 7 KontponbHas
KPUCTAJUJIOB. Tanuy, 2 | 3agad, 2 paborta
Konebanus Koncynp | Pemenue 3 7 -
KpUCTAJUIMYECKOM | Tauuwu, 2 | 3aj1ad, 2
PEIIETKH.
VYupyrue cBotictBa | Koncyns | Pemenue 4 8 -
KPHUCTAJJIOB. Tanumu, 2 | 3am;ad, 2
Tennosie Koncynp | Pemenue 4 8 -
CBOMCTBA TB. TE€JI. | TalluH, 2 | 3agad, 2
OnekTpoHHbIl ra3. | Koncyns | Pemenue 3 7 KonTposbHas
Taumu, 2 | 3am;adq, 2 paborta
DNEKTpOH B Koncyns | Pemenue 4 8 -
KpUCTAJUIMYECKOM | Talluu, 2 | 3ajad, 2
MIEPUOIUIECKOM
noJie.
DHepreTuyeckue
30HBI.
Hpyrue Buael - - - - -
CaMOCTOSITENILHOM
paboTs!I (Ipu
HaJUYHH):
Hampumep,
KypcoBast paboTa,
TBOpUYECKast
pabota (acce)
34 17 15 66
IIpomexyrouHas 6
aTTecranus
(3auem)
Hroro 72




6.2. Conep:xanue pa3jesioB (TeM) TUCHUTLIHHBI.

Ne o/

‘ HaumenoBanue paszzenoB (TeM) AUCHMILIAHbI ‘ Cojnieprkanue pa3aesioB (TeM) AUCIUIUIUH

Jlexin

1.

Kpucraninveckas cTpykrypa.

Ucropus CTaHOBJICHUSA OTT.
Kpucramnnueckas  pemerka u  0Oasuc.
CuMMeTpusi KpPUCTAJUIMUECKOM  PELIETKH.
Pemerkun bpase. WNHpekcest Y3I10B,
HaIpaBJI€HUA U TUIOCKocTer. MccnenoBanus
KPUCTAJUIMYECKONH  CTPYKTYpbl ~ METOJI0M
PEHTTEHOBCKOM TU(paKIIUu.

CTpyKTypa peajibHbIX KPUCTAJJIOB.

TeroBble koneOaHus. ToueuHble NeEKTHI:
nedexktsl  mo  @Dpenkento.  TodeuHble
nedextol: nedextsl mo lllortku. Todyeunsie
nedektel: npuMecH. JluHelHble aAePEKTHI:
KpaeBble nuciokanuu. JInHelHbie nedeKThl:
BUHTOBBIC JIUCIIOKAIIUH. JInnelHbIe
neheKTHI: CBOIICTBA JIMCIIOKAITIHN.
[ToBepxHOCTHBIE  J1€(DEKTHI. O0BeMHEBIE
ne(hEeKTHI.

JHepreTu4ecKue  30HbI

NPeICTABJICHUS).

(HayaabHBIE

DHepreTuyecKkue YPOBHH CBOOOIHBIX
atomoB. [lpunmun Ilaynu. OOpazoBanue
30H IpU CONMKEHUU aTOMOB. 3aroHEHUE 30H
anektpoHaMu.  [lpnextprku.  [omynpoBoHUKN.
T IpoBOTHHKH.

Knaccupukauus KpucTaaios.

MonekynsipHbie KPUCTAJUIBL. HNonnsie
Kpuctayuibl.  KoBaJleHTHbIE — KPUCTAJUIBI.
Mertannuyeckue KpucTalibl. JHEPrus CBI3H
B MOJICKYJISIPHBIX KpHUCTajlax. DHEprus
CBS3M B MOHHBIX KpUCTaJJIaX. DHEpIVs CBSBU B
KOBAICHTHBIX ~KpHUCTAUIAX. OHEPIUsi CBMBU B
METUIMYECKHX KPUCTATIAX.

Kosie0aHus1 KPUCTANIMYECKOM PelIETKH.

Konebanus JIMHEHHOU OJHOATOMHOM
nernoukyd. Kosiebanus nMHEHHON aTOMHOU
HENOYKH C  JIByXarTOMHBIM  0azucom.
Konebanus TPEXMEPHOTO KpHUCTaJIa.
CrexTp HOpPMalbHBIX KOJICOAHWH PEIICTKH.
KBanToBBI# XapakTep konebanuii. DOHOHBI.

Ynpyrue cBOMCTBa KPUCTAJLIOB.

Mexanunueckue HanpsbkeHus. Jledopmaruu.
3akoH ['yka. Ypyrue nocTosiHHbIE.

TenjioBble CBOMCTBA TBEPABIX TEJI.

TemnoeMkoCTh  TBEpABIX  Tel.  3aKOH
Mrononra-IItu.  Teopus  TEIIOEMKOCTH
Onnmreitna. Teopus Ternnoemkoctu Jlebas.
Anrapmonunueckue d¢p¢extsl.  Teruooe
pacmiMpeHve  TBepAbIX Tell. Pemeroynas
TEIJIONPOBOJHOCTb.

DJIEKTPOHHBIII ra3.

OnextpoHsl B Metaie. Kiaccuueckas
MOJENIb Tra3a CBOOOJIHBIX D3JIEKTPOHOB
Hpymd. DHepreTudeckre YpOBHH CBOOOTHBIX
AJIEKTPOHOB B KpHCTaule. BbIpoXkaeHHBIN
AIEKTPOHHBIN ra3. Pacnpenenenne depmu-
[upaka. TennoeMKoCTb JIEKTPOHHOTO rasa.




DJIeKTPOH B
NEePUOIMYECKOM T0JIe.
30HBI.

KPHUCTAJJINYECKOM
JHepreTuveckune

BonHoBble (yHKIMM Ha TpaHHIE IEPBOU
30HBI bpuimosna.  IIpoucxoxaenue
sHeprernueckor menu. Teopema bioxa.
Oyukuun bioxa. Moaens Kponura-llennu.
OddexTrBHAsT  Macca  JIEKTPOHOB B
KpUCTAJLIE.

CeMuHapbl

1.

Kpucranauveckasi cTpykrypa.

Pemerkun bpase. WNHnexcn Y3I10B,
HaIpaBJIEHUN U TUIOCKOCTEN. MccnenoBanus
KPUCTAJUIMYECKONH  CTPYKTYpbl ~ METOJI0M
PEHTTEHOBCKOH U paKkInu.

CTpyKTypa peajibHbIX KPUCTAJJIOB.

Terwoble KoneOanst. ToueuHble eeKTbl: AeeKTbI
no Openkermo. Toueunbie nedekTbl: eeKThl 1o
[Hormxu. Toueunsle nedeKTsL: Mpumecy. JInHelHbIe
Jie(heKThL: KpaeBble McToKaIMu. JIMHelHbIe eeKThL:
BUHTOBbIC JMCIOKAIMK.  JInHelHbIe — JieheKTs:
cBOMcTBa JucToKaimid. [loBepxHOCTHBIE JIeheKThL
OO0neMHbIe IehEKTHL

JHepreTuYecKkue  30HbI  (HAYaJbHbIE

NPeACTABJICHUSA).

ITpunnnn [Taynn. 3anonHeHye 30H MEeKTPOHAMH.

Kuaacenpukanus kpucraios.

OHeprusl CBSBU B MOJIGKY/BIPHBIX  KpHCTAUIaX.
OHeprusi CBSI3Y B HOHHBIX KPUCTAIIAX. DHEPIUS CBSBU
B KOBWICHTHbIX KPUCTAUIAX. OHEPIUS CBS3A B
METUIYECKHX KPUCTATIAX.

KoJsie0aHus1 KPUCTANIMYECKOH PeIETKH.

Konebanus JIMHEHHON OJHOATOMHOM
nernoukd. Kosiebanus nMHEHHON aTOMHOM
IEMOYKH C  JBYXaTOMHBIM  0Oa3ucoM.
Konebanus TPEXMEPHOTO KpHUcTasa.
CriekTp HOpMaJIbHBIX KOJICOaHUI PEIICTKY.

Yupyrue cBoiicTBa Kpu

CTaJ1J10B.

Mexanunveckue HampstkeHus. ledopmarum.
3akoH ['yka. Ynpyrue noctosiHHbIE.

TenJioBbIe CBOMICTBA TB

epAbIX Tel.

TemnoeMKoCTh TBEPJIBIX TEJL.
Anrapmonundeckue dpdexter.  TemmoBoe
pacuiipeHre  TBEpAbIX Tell. Pemmerounas
TETUIONPOBOHOCTb.

DJIEKTPOHHBIN ra3.

DOHepreTiiecKue YpOBHU CBOOOIHBIX WIEKTPOHOB B
KpHCTaUle. BBIpOKIACHHBIA — WIEKTPOHHBIA — T'a3.
Pacripenenenvie ®epmrr-/lppaka.  TermoeMKocTs
VIEKIPOHHOIO ~ ra3a.  OJEKIPOIPOBOAHOCTb U
TEIUIONPOBOJHOCTb METAUIOB.

JIEKTPOH B
NMEePUOIMYECKOM IoJIe.
30HBI.

KPHCTALJINYECKOM
JHepreTuveckmne

BonHoBble (yHKIMM Ha TpaHMILle NEpBOU
30HBI bpumnrosna. @Pynkuuu bioxa.
Mogens Kponwura-Ilennu. DddextuBHas
Macca 3JIEKTPOHOB B KpUCTAJLIIE.

7. ®oux oueHouynnix cpeacrs (POC) nas
AUCHHILINHE (MOIYJIIO).

OLICHMBAHHUSl Pe3yJbTATOB OOy4YeHHS II0

7.1. TunoBble KOHTPOJIbHBIC 3aJaHMs WM HHBbIC MaTepuajJbl JJdfA HNPOBCACHHUNA
TEKYIIEro KOHTPOJIsd yCIIeBaeMOCTH.
Cucrema MMPOMCIKYTOYHOI'O KOHTPOJIA 3HaHUI BKIIOYAET 3a4€T, HpOBOI[PIMLIfI B YCTHOﬁ (bopMe B

KOHIIC HICCTOI'0 CCMECTpPA.
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7.2 Tunosbie KOHTPOJIbHBIC 3aJaHUsl HJIH HHBIC MaTEepHuajbl Jsd IIPOBECIACHUNA

l'lpOMe)KyTO‘lHOﬁ arreCcranmu.

- Ul 3a4eTa
Bomnpocel, BEBIHOCUMBIE HA 3a4€T.

Kpucrannnueckas pemierka u 6asuc.

CuMMeTpHs KpUCTAJUINYECKON PEILIETKH.

Pemerku bpage.

WHpekcs! y3110B, HAIPABJICHUH U INIOCKOCTEMN.

HccnenoBanust KpUCTAIUIMUECKOM CTPYKTYPbl METOJIOM PEHTI€HOBCKOM Audpakuuu.
Tennossle konebaHus.

Toueunsie nedexTol: nedexTs 1o PpeHKelto.

Toueunsie nedextol: nedexrsl no loTTkN.

Toueunsle nedekThl: mpUMECH.

JIuneiinble neeKThI: KpaeBble UCIOKALIUU.

JIuneiinble neeKThI: CBOMCTBA ANUCIOKALIUMI.

[ToBepxHOCTHBIE NEDEKTHI.

O6beMHbIe 1e(heKThI.

DHepreTuyeckue ypoBHU cBOOOAHBIX aToMOB. [Ipunuun [aymu.
OO6pazoBaHue 30H MPH COMMKEHUN aTOMOB.

3anoJiHeHHe 30H deKkTpoHamu. Jnanexkrpuku. [lonynpoBoaauku. [IpoBogHUKH.
MouiekynspHble KpUCTAIJIBL.

HNonnble KpuCTAILIBI.

KoBaneHTHbIE KPUCTAIIIBI.

Merannuyeckue KpUucTalIbl.

OHeprus CBA3U B MOJIEKYJISIPHBIX KpHUCTaJLIaX.

OHeprus CBA3U B MOHHBIX KPUCTAILIAX.

OHeprus CBA3U B KOBAJIEHTHBIX KPUCTAJIIAX.

DHeprus CBA3U B METAJUIMYECKUX KPUCTAJUIAX.

Konebanusa nuHEeHHON 0THOATOMHOM IIEITIOYKU.

Konebanust TuHEHHON aTOMHOM IIEMOYKH C IBYXaTOMHBIM 0a3HCOM.
Konebanus TpexMepHOro KpucTasmia.

CriekTp HOpMaJbHBIX KOJIeOaHUN PELIeTKH.

KBanToBbI# Xapakrep Koiebanuii. DOHOHBHI.

MexaHnuecKue HarpsKEHUs.

JHedbopmaruu.

3akoH ['yka. Ynpyrue nocTosiHHbIE.

TennoemkocTs TBEpAbIX TeM. 3akoH Jrononra-IITu.

Teopus TemioeMKocTH DUHILITEHHA.

Teopus termoemkoctu Jlebas.

Anrapmonunueckue 3¢ dextsl. TemnoBoe pacimpeHne TBEpIbIX Te.
Pemerounas TenaonpoBogHOCTS.

Onextponsl B MeTajuie. Kitaccuueckast Moienb raza cBOOOIHBIX AJIEKTPOHOB [Ipyn.
DHepreTUuyeckre ypoBHU CBOOOIHBIX IEKTPOHOB B KPUCTAJLIE.
BoIpokieHHBIN 2JIEKTpOHHBIN Ta3. Pactipenenenune @epmu-/lupaxa.
TemnoeMKoCTb 2J1EKTPOHHOTO rasa.

DNEeKTPONPOBOJHOCTD U TEMJIONPOBOJHOCTh METAIUIOB. 3akoH Bunemana-®panua.
BomnHoBbIe GyHKIIMK HA TpaHUIlE IEPBOM 30HBI bpuiitosHa.
[IpoucxokaeHne SHEPreTUYECKOH I1IETH.

Teopema bnoxa. ®ynkuuu bnoxa.

Mogens Kponura-Ilennu.

D¢ dexTrBHAs Macca IEKTPOHOB B KPUCTAJLIE.



IKAJIA U KPUTEPUU OUEHUBAHMUS pesynbraroB o0yuenus (PO) no qucuuminze (MoayJiio)

OrneHka
PO n
He 3aureno 3auTeHo
COOTBETCTBYIOIINE
BH/IbI OICHOYHBIX CPEJ/ICTB
3HaHus OtcyrctBrue | ®dparmMeHTapHbIE O6mue, HO He CcdopmupoBaHHbIE
(0omawmnue 3adanus) 3HaHUHN 3HAHUA CTPYKTYpHPOBaHHbIE CHCTEMaTHYEeCKHe
3HaHUs 3HAHMS
Ymenust OtcyTcTBUE B nenom B nenom ycnemrsoe, HO VYcnemHoe u
(kommponvHwie pabombr) YMEHUH YCIIEIIHOE, HO HE | cojepaKallee OTAebHbIe CHCTEMATHUYECKOE
cucTeMaTH4YecKoe npo0enbl yMEHHe yMEHue
yMEHHue (morryckaeT HETOYHOCTH
HETIPUHIMIHAIBHOTO
xapakTepa)
Hasbiku OtcyTcTBHE Hanuuue B nenom, CcdopmupoBanHbIe
(BJIa/IeHUS], ONBIT /IEATEILHOCTH) HaBBIKOB OTJIENbHBIX c(OpMUpPOBaHHEIE HaBBIKY (BJIaJCHHS),
(3auem) (BmaneHui, HaBBIKOB HaBBIKH (BJIAJICHHS), HO MPUMEHSIEMBIE TIPH
OIIBITA) (Hamuuue UCTIONIb3yeMbIE HE B pelIeHnH 3a1a4
(hparmeHTapHOTO aKTUBHOH (opme
OIIBITA)

8. PecypcHoe odecnieuenue:

— IlepeyeHb OCHOBHOI U JONOJHUTEILHOM JUTEPATYPHI.

1. Enudanos I''W. ®usuka tBepaoro tena / I.. Enudanos. — 4-e usa., crep. — M.: Jlans, 2011.

— 288 c.

2. Jlanmay JI. /., Jlupmmn E.M. Teopernueckas ¢uzuka: B 10 T. T 3/ JI./I. Jlannay, E.M.
JIupmun. — 5-e u3a. crep. — M.: ®usmatiut, 2001. — 808 c.
3. Jlanmay JI./., Jlupmmn E.M. Teopernueckas ¢usuka: B 10 1. T 9, u. 2 / JI.JI. Jlanmay, E.M.
JIupmun. — 4-e u3a. crep. — M.: @usmatiut, 2004. — 496 c.

— Onucanue MaTepHAIbHO-TEXHUYECKOT0 00ecreyeHusl.

YueOnblii kabuneT Nel74, (33,21 m ?)

Y4eOHbIX CTOJIOB — 9 MIT., cTyNIbeB — 19 mT.,
3-X cTBOpUATas JI0CKa /I Menna — 1 miT.,
Crou s mpenogaBaresist — 1 mrT.

9. CooTBeTcTBHE Pe3y/IbTATOB 00y4eHus no AaHHOMY JjeMeHTy OIIOII pe3syabTaram
ocsoenusi OIIOII yka3ano B o0meit xapakrepuctuke OIIOIL.

10. S3bIk NpenogaBaHus PYCCKUN.

11. IlpenogaBaTeJb (NMpenogaBaTe.in).

JlokTop (pu3MKo-MaTeMaTHYeCKUX HayK, mpodeccop Mapk boprcosuu Ctpyraikui.

12. ABTOp (aBTOPBI) IPOrPaMMBbI.

Crapumii nmpernoiaBaTens kadeapbl Gu3nku 1 reopusuku Auapeit Banepbesny Cyanmos.




