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1. HEJIM U 3AIAYUN OCBOEHUSA JUCLHAUTTIIINHbI

Leanb aucuMnIMHbI
@opMHUpOBaHUE Y OOYUYAIONIUXCS KOMIIETEHIIMH B TIPOLIECCE OCBOEHUS HEOOXOAUMOTO
oO0beMa (pyHIaMEHTAIbHBIX 3HAHUI B 00J1acTU (PU3UKHU TBEPAOTO Tela.

3anauu JUCHMIIINHEBL:
- (hopmupoBaHUe IpeACTaBIICHN 00 OCHOBHBIX TIOHATHSX U UACIX (PU3UKU
TBEPJIOTO Tejla U METOJAX PEIIEeHUs 3a/1a4;
- IEMOHCTpAIUs CIIOCOOOBIPUMEHEHUS ITUX MPEICTABICHUHN B PA3IMYHBIX 00JIACTIX HAYKU U
TEXHUKH;
- 3HAKOMCTBO CTYACHTOB C 3KCIIEPUMEHTAIbHBIMH U TEOPETUUECKUMHU METOTAMH,
MIPUMEHSIEMBIMU TIPU UCCIIEIOBAHUSIX B 3TON O0JIACTH.

2. MECTO JUCLUUILIMHBI B CTPYKTYPE OBPA3OBATEJIBLHOUN
IMPOI'PAMMBbI
HucrumumHa «®du3uka TBEpPAOTO Tella» BXOAUT B YaCTh, (POPMHUPYEMYIO yUaCTHUKAMH
00pa30BaATEIbHBIX OTHOILIEHUH, y4eOHOTO IJIaHa.
7151 OCBOEHUSI TUCITUTUIMHBI HEOOXOAMMO 3HATh:
1) kypc oOeit puszukuy;
2) pucturinHbl Moayia « TeopeTndeckast PU3NKm».

3. KOMIIETEHLINHN OBYYAIOLIIEI'OCA, ®OPMUPYEMBIE B PE3VJIbTATE
OCBOEHUA INCHUTUINHBI 1 UTHANKATOPBI UX JOCTUXKXEHUSA

3.1 HpO(l)eCCI/IOHaJ'ILHLIC KOMIICTCHIWHU 1 UHAUKATOPBI UX JOCTHIKCHUA

Kon " HamMeHOBaHue | Kom © HamMeHOBaHWE WHIWUKATOpAa JIOCTHDKCHHS
npogeccuoHaIbHOM npodeccuoHaTbHON KOMIIETEHITUN
KOMITIETEHIIUU

IIK-1 Cnocoben  BbmonHATh | U/I-1nk.1 3HaeT OCHOBHBIE MPHUHIMIBI 0O0pPaOOTKH U
paboThl M0 00pabOTKe M AHANIM3Y | aHATIW3a  HAYYHO- TEXHUYECKOW uHbopMammum u

HAy4YHO- TEXHUYECKOU | pe3yJIbTATOB  HMCCIEIOBAHUM B  COOTBETCTBYIOLLIEH

nHpopMallMM U PE3YJIbTATOB | 00JIACTH 3HAHUH

UCCIIEIOBAHUI B

COOTBETCTBYIOIIEH obnactu

3HAHUU NA-2nk1 IloHumaer, ymeer wu3naratb W
AHAJIM3UPOBATh HAYUYHO- TEXHUUECKYIO MH(pOpMalLNIo, U
MOJIyYEHHBIE pe3yIAbTATHI VCCIIEIOBAHUN B

COOTBETCTBYIOIIECH 00J1acTH 3HAHUI

I[IK-2 Cnocoben  mpoBoguth | M/I-1nk2 3HaeT OCHOBHBIE METOJBl MPOBEACHUS
Hay4YHbIE MCCIIeIOBAHUS B | TEOPETUYECKOT'O U IKCIIEPUMEHTATIBHOTO UCCIeAOBaHUS
COOTBETCTBYIOIIEH obactu | B cdepe npodeccuoHaIbHON AeSITEIbHOCTH

3HAHUM u ohopMITITH
pe3yJIbTaTbl  UCCIEIOBAHUM U
pa3paboToxk NA-2nk> VYuactByer B o(opMIIEHHH pe3yJbTATOB
UCCIIEIOBAaHUNM ¥ pa3paboTOK, TMOJIyUYCHHBIX IpU
MpPOBEJIECHUU  HAYYHBIX  MCCIENOBAaHMN B cdepe
npodeccnoHaIbHOM A TEIIHBHOCTH

4. CTPYKTYPA JNUCHUITINHBI

OO1mmas Tpy10eMKOCTh JUCUMUIUIUHBI cocTaBiseT 8.00 3aueTHbIX equHHIbI, 288.0 akageMUUeCKux
JacoB.



1 — Ne i/

2 — Tema (pa3nen) IMCUUIUIMHBI, KypcoBas padboTa (IpOEeKT), MPOMEKYTOUHAs aTTECTALIUS

3 — Cemectp

4 — Buibl KOHTAKTHON paOOTHI U TPYIOEMKOCTD (B aKaJIeMHUYECKUX Yacax)

4.1 — JI (JIexun)

4.2 — Jlexuiuu B BUJE MPAKTUYECKON TOATOTOBKHU

4.3 — 113 (ITpakTryeckue 3aHATHS)

4.4 — IlpakTUUecKue 3aHSITUS B BUJI€ MPAKTUUECKON MOITOTOBKU

4.5 — JIP (JlabopaTopHbIie paOOTHI)

4.6 — JTabopaTopHbie pabOTHI B BUE MPAKTUYECKON MOATOTOBKH

4.7 — UKP (Muas xoHTakTHast pabora)

4.8 — KTO (KoHTpoJib TEOPETUUECKOTO OOYyUCHUS)

4.9 — KO (KoHTpoJib Ha 3K3aMEHE)

5 — KoHTposb (B akaJIeMUYECKUX Yacax)

6 — CamocTrosiTenpHas padoTa (B akaJeMUYECKUX Yacax)

7 — @OpMBI TEKYLIErO KOHTPOJIS YCIIEBAEMOCTH

1 2 3 4 5 7
4114243144 (45]146(47]148(4.9
1 [TpuHIMIIBI 7 124 14 ITposepka B
CTPOEHHS xoze
TBEPABIX T MPaAKTUYECKUX
DIeMeHThI pabot
Kpucramiorpad
1701
2 ITpupona u 7 |12 8 ITposepka B
THUIIBI xoze
MEXXaTOMHBIX MPaAKTHYECKUX
CBsI3ei pabot
3 HedexTsr n 7 |16 12 ITposepka B
nuddys3us B XoJe
TBEPJBIX Telax MPaKTUYECKUX
pabot
4 | Ox3ameH 7 0.3 135.7 3K3aMEH
Mertaist 6 6 ITposepka B
xoJe
MPaKTHYECKUX
pabot
6 | Onextpomposoxn (8 |10 10 ITposepxka B
HOCTh xoze
MOJIYIIPOBOTHUK MPAKTHYECKUX
OB pabot
7 | Xapakrepuctuxk |8 |8 8 ITposepka B
U HOCHUTEJIEH xone
3apsioB MPaAKTHYECKUX
pab6ot
8 CraTtucruka 8 |6 6 ITposepka B
JJIEKTPOHOB B xoze
MOJIYTIPOBOJHUK MPAKTUYECKUX
ax u pabot




JIMAIEKTPUKAX
9 Pabora BeIXOMIA 1 ITpoBepka B
xofe
MMPaKTHYECKUX
pabot
10 | IHomympoBoaHUK 1 ITpoBepka B
1 B CUJIBHBIX xoze
NMEKTPUYECKIX MPaKTHYECKUX
TTOJISAX pabot
11 | TertonpoBogHO 2 ITposepka B
CTh XoJe
TUBIIEKTPUKOB U MPaKTHYECKUX
TTOJTYTIPOBOTHUK pabot
OB
12 | Ox3amen 0.3 ]135.7 9K3aMEH
Uroro 100.0 82.0 0.0 000006 71.4 | 34.0

5. COAEP KAHUE JNUCLHUITIIMHbI

5.1. Jlexkuun
No 1/ HaumMeHnoBaHue TeMbl Copepxanue TeMbl (pa3aena)
II (paznena)
1 [TpuHUMIIBI crpoenus | Knaccudukarmus KOHJICHCUPOBAHHBIX cpel.

TBEPABIX  TeIl.
Kpuctaorpapun

DIEeMEHTHI KpI/ICTaJ'I.TII/I‘-ICCKOC COCTOAHHUC H €TI0 KJ'IaCCI/I(l)I/IKaHI/IH.

AMop@dHOE coCTOSIHIE

Kunkoe u razoobpas3Hoe COCTOSIHUSL.
Kpucrannmuueckas peiierka. DJIeMeHTapHas sideiika.
bazuc peIIeTKHU. Kpucramnorpadpuueckue
HampaBJIeHUs, IUIOCKOCTHU U 30Hbl. CHHIOHUU
kpucramoB. Pemerkn bpass. fueitku Burnepa-
3eiitna.  Cummerpuss  KpuctauioB.  ToueuHsle
onepaunu cummeTpuu. IIpocTpaHCTBEHHBIE TI'PYIIIbI
cummeTrpur. OOpaTHas pemetrka. Ilomumopdusm.
Kunkne  KpucTaiuibl. Metonpl  ompeneneHus
CTPYKTYpBI TBepAbIX Tel. udpakinOHHBIE METO/BI.
Hudpakums peHTreHOBCKUX Jyuyell B KpuUCTasulax..
DKCIepUMEHTaJIbHbIC METO/IbI OTpeIeNIeHUs
CTPYKTYPBI KPHUCTAJIJIOB. KBasukpucrasuisl.
CrpykTypa KBa3UKPUCTAJIJIOB. CaoiicTBa
KBAa3UKPUCTAIIOB

2 IIpupona

MEXKaTOMHBIX CBSI3ei

TUITBI | XMMHUYECKasl CBSI3b M BAJICHTHOCTb. 9Hepr1/151 CBA3H.

Tunbl MEXaTOMHBIX CBsI3ed B TBEp/bIX Tenax. MoHHas
cBs3b. KoBaneHTHast cBs3b. MeTtajuimyeckasi CBSI3b.
Ban- nmep- BaambcoBa  CBs3b.  MOJEKyJISIpHBIE
kpuctajuibl. Bonoponas cBsizb. CTpyKTypa BeIEeCTB C
HEHaAIpaBJICHHbIM B3aumojeicTBueM. [lpencrasienue
00 artoMHbIX opOurtansx. Ciyyail HampaBJIEHHOTO
B3aMMOICHCTBUS. CtpykTypa BEIIECTB c
KOBAJICHTHBIMHU CBSI3SIMU. Ponw 0OMEHHOTO
B3aMMO/ICHCTBHUS B OOpa30BaHUH KPUCTAIIOB

3 Hedexktet u  muddysus B | Knaccupukamums aedexktoB. ToueuHble aAe(eKTHI.

TBEPABIX TCIAaX

Hedexter mo Dpenkento. [dedpextsr mo HloTTkwm.
TepMonnHamuka TOYEYHBIX neEeKTOB.
Pagnanmonnsie  nedexthl.  LleHTpbl  OKpacku.




Hucnokauumu. OOpa3zoBaHue JTUACTOKAIN B
kpuctajuie.  JBwkenue — aucinokanuit.  JledexTs
ynakoBku. ['panuiel 3epeH. Binusgnue nucnokanuii Ha
CBOWCTBA TBEPABIX TE€JI M METOJAbl HAOIIOJEHUS
nuciokanuii. MexaHusmbl  auddy3un B TBEPABIX
tenax. Huddysus B kpucrtamiax. 3akoHbl Duka.
TBepapIe 37IEKTPOIUTHI

Merausl OJIEKTPOHHBIA  Tas3. CBOOOIHBIE  3JIEKTPOHBI.
Konuentparus HOCHUTEJICH. Knaccuueckas
9JIEKTPOHHAs  TEOpUS  METAUIOB.  DJEKTPOHBI
MPOBOJIMMOCTH. TemnepatypHas 3aBUCHUMOCTh
YAETBHOTO CONMPOTUBIIEHUS. TEeMI0eMKOCTh METAIITIOB.

DIIEKTPOINPOBOAHOCTD PexomOuHaLIMS 37IEKTPOHOB. DHEPIeTUUECKUN CIIEKTP:

MOJIYIIPOBOJHUKOB 9HEPreTUYECKUEe YPOBHHU, JHEPreTUUYECKHE 3OHBI.

JunarpaMmbl 3HEPreTMYECKUX CIEKTPOB BaJIEHTHBIX
JNEKTPOHOB B AUAJIEKTPUKAX U TOJYINPOBOJHHUKAX.
I[IInpuHa 3anpereHHON 30HBI.

DHepreTM4ecKre YPOBHU OJIIEKTPOHOB IpHUMEce ¢
MOJIYIPOBOJHUKAX: C JOHOPHBIMM IPUMECSIMU, B
MOJYMPOBOAHUKAX C AKLUENTOPHBIMU ITPUMECSMH.
DIIEKTPOHHBIN, ABIPOYHBIM U CMEIIAHHBI MEXaHU3MbI
NEKTPONPOBOAHOCTU. TemmnepaTrypHass 3aBUCUMOCTH
KOHIIEHTPALUU HOCHUTeNen B MPUMECHBIX
noJiynpoBogHuKax. ApeidoBelit Tok, 1uddy3noHHBIN
TOK, TOK IIPOBOAUMOCTH.

OHeprusi AaKTUBAUMU U JHEPIUsl JAUCCOLMALIUM.
3aBUCHUMOCTb  YIEJIBHOM 3JIEKTPOIPOBOJAHOCTH OT
TEMIEpaTypbl B IPUMECHBIX IOJYHPOBOJHUKAX.
TeMnepaTypHas 3aBUCUMOCTb 3HEPIrUM JUCCOLIMALIUM.
Ponp nonspuzauum cpeapl U €€ JIUIIEKTPUUYECKUX
CBOMCTB.

XapakTepuCTUKU HOCHUTENIEH

3apsIoB

IToaBuxHOCTH ABbIPOK. HO,Z[BI/DKHOCTI) OJICKTPOHOB.

Paccesnue 9JIIEKTPOHOB B peaTbHBIX
MOJIyITPOBOJHUKAX. MexaHu3Mbl paccesiHUs
HOCHUTEJIEN TOKA.

JIBrkeHue 3JIEKTPOHA B MIEPUOTUICCKOM
3EKTPUUECKOM [IOJIE KpHUCTasa. ITousatue

s dexTUBHON Macchl. BOTHOBOI XapakTep ABMKEHUS
3NeKTpoHa. [ pymnIoBast CKOpOCTb JIEKTPOHA. DHEPIrus
JIEKTpOHA. JIBU)KEHHE 2JIEKTPOHOB BOJIM3M IHA 30HBI
IIPOBOAMMOCTH. JIlMHaMUKa JBM)KEHHS 3JIEKTPOHOB,
HaxoJsIIUXcsl BOJM3M BEpPXHEro Kpas BaJEHTHOMN
30HBI.

Cratuctuka B3JEKTPOHOB B

IMOJIYIIPOBOJHHUKAX
AUSJICKTPUKAX

u

IImoTHOCTP  KBAHTOBBIX  COCTOSHUM.  DyHKUMS
pacnipenenenuss @Pepmu- upaxka. KoHueHTpauus
3JIEKTPOHOB u JIBIPOK. VpaBHeHue
3JIEKTPOHEUTPAIBHOCTHU. 3aIlOJIHEHUE DJJIEKTPOHAMU
MPUMECHBIX  ILIEHTPOB. 3aBUCUMOCTb  IOJIOKEHUS
ypoBHS DepMU U KOHLICHTPALIMU HOCUTEINIEH 3apsiaa OT
TeMIepaTypbl B COOCTBEHHOM u
MIPUMECHOM MOJIYITPOBOTHUKAX. ITonynpoBogHUK,
coAepKaIUN JOHOPHYIO U aKLIEITOPHYIO TPUMEChH.




8 PabGora BeIxOOa TepmosnexkTpoHHass dsMuccus. Pabora  BbeIXoja.
[IpyuuHbl BO3HUKHOBEHUS 3JEKTPOHHOW HSMHCCUU
MOJYNMPOBOAHUKA.  3aBUCHUMOCTh  3((HEKTUBHOCTH
paboThI 3JIEKTPOHHBIX TPUOOPOB OT PaOOTHI BHIXOA.

9 [MTonynpoBogHUKM B [ 3akoH IMayns TSI 3JIEKTPOIPOBOJHOCTH
CUJIBHBIX INEKTPUUECKUX | MTOJIYITPOBOJIHUKOB. TepMO3JIEKTPOHHAST MOHU3ALIMS.
MOJISIX VnapHas noHU3aLMSL.

10 TemonpoBogHOCTH Koaddurment TETUIONPOBOAHOCTH. Mexanuszm
JIU2JIEKTPUKOB U | 9JIEKTPOHHON  TEIUIONpOBOJHOCTU.  DOHOHBI U
MOJIYNPOBOAHUKOB kBazuuactuipl. Temnepartypa deGas.

5.2. IlpakTuyeckue 3aHATHS
HaumenoBanue Tembl ConeprxaHue TeMbI
[Mpunnuner  crpoeHms TBepabixX | basuc pemerkn. Kpucramiorpaguyeckrue HalpaBiaeHUs,

TeN. DIIEMEHTHI KpUcTauiorpadun

IJIOCKOCTM U 30HblL. Pemerku bpas. Omnepauuun
cummerpun. Mupekcer Mumnepa. IIpuHOUMII IUIOTHOM
yIaKOBKHU aTOMOB. ITpumepsl IIPOCTHIX
KPUCTAJUINYECKUX CTPYKTYD.

I[Ipupoma u THUOBI MEXATOMHBIX
CBsA3el

Pacuersr osHeprus cBssu. IlocrosHHas ManenyHra.
[ToTeHumansl NPUTSKEHUS U OTTAJIKUBAHUS.

Hedextsl n nuddy3us B TBEPIbIX
Temax

PaBHoBecHble koHIeHTpauuu AedexktoB mo LloTTku u
nmo @penkemo. 3akonsl Duka w1 audpdy3un
BHEJAPEHHBIX aTOMOB H  pa30aBICHHBIX TBEPABIX
pacTBOpoB. Murpaius MajbIxX I0p.

Meraisl Konuenrpanus Hocutenelt 3apsna. JnuHa cBo6OIHOTO
npobera. TerioBele ckopocTtu 3apsaoB. Cuia Toka U
IJIOTHOCTh TOKAa. CyMMapHbI 3J€KTPUUYECKUN 3apsii.
Ckopocte apeiicba. 3akon  JIxoyns- JleHma B
nuddepeHuanbHo  Gpopme. DIEKTPONPOBOTHOCTh M
TEIUIOMPOBOHOCTh METAJIJIOB.

DIIEKTPONPOBOJTHOCTh HpeiidoBbrit  TOK,  audQy3MOHHBIA  TOK,  TOK

MOJIyIIPOBOJHUKOB MPOBOJAUMOCTH.
DOHeprusi akTUBALIMM W DJHEPTUS  JAUCCOLIMALIMM.
3aBUCUMOCTb  yJI€IbHONH  3JIEKTPOMPOBOJHOCTU  OT
TeMIEpaTyphl B IPUMECHBIX MOJIYITPOBOJHUKAX.

XapakTepUCTUKU Hocurenei | [lonBuxHoCcTh  AbIpOK. [lOABMKHOCTH  3JIEKTPOHOB.

3apsI0B N3mepenrie MOABMKHOCTU 3JIEKTPOHOB Ha IMPAKTHUKE.
DddexTuBHAsS Macca. I'pynmoBast CKOPOCTh 3JIEKTPOHA.
DOHeprus 3J1eKTPOHA.

CraTucruka 3JIEKTPOHOB B | Onpenenenue nonoxxennii yposueir @epmu. duddysus

MOJYITPOBOJHUKAX U | 1 apeiid HepaBHOBECHBIX HOCUTENIEH 3apsiaa

JTIUDJIEKTPUKAX

PaGora BeIXOMA Pacuetsl paboThI BBIXOJA A Pa3TUYHBIX
MOJIYNPOBOJHUKOB

[TonynpoBoanuku B cuibHBIX | [IpakTuueckoe  mpuMeHeHHE  PE3KOro  CHIDKEHUS

3JEKTPUUECKUX MOJISIX yAEJIbHOTO COMPOTHUBIICHUS MOJIYITPOBOIHUKOB

TenaonpoBOIHOCTD Koaddumuent TEIJIONIPOBOHOCTH. YnenbHas

JIM3JIEKTPUKOB U | TerioeMKocThb. Temnepatypa Jebas

IIOJIYIIPOBOJHUKOB




6. CAMOCTOSATEJBHASA PABOTA

Ne | HaumeHnoBaHue TemMbl Coneprxanue Tembl (paszena) TpynoemkocTh
/11 (paznena) B
AKaJEeMUYECKUX
yacax
1 IMpunnuner  cTtpoenus | [IpoBepka B Xoj1e MpaKTUUECKUX paboOT 8
TBEPABIX TeN.
DJIeMEHTHI
KpucTajorpaduu
2 Ilpupona u  tunsl | [IpoBepka B Xo/1e MpaKTUUECKUX pabOT 6
MEXaTOMHBIX CBSI3€1
3 Hedextor u muddysus | [IpoBepka B Xo1e MpaKTUUECKUX padOT 8
B TBEP/IBIX TeJlax
4 Mertasisl [TpoBepka B xo/1€ MPaKTUUYECKUX pabOT 2
5 OnextpornpoBogHOCTh | [IpoBepka B X0ji€ MpaKTUUECKUX paboT 2
MOJIYTIPOBOJHUKOB
6 XapaKTepUCTUKHU ITpoBepka B X0/ MPaKTUYECKUX PadbOT 2
HOCHUTEJIEH 3aPs10B
7 CraTucruka [TpoBepka B xo/1e MpakTUUYECKUX paboT 2
9JIEKTPOHOB B
MOJIYIPOBOJHUKAX U
JTU3JIEKTPUKAX
PaGora Beixona [TpoBepka B xo/1e mpakTUUYECKUX paboT 1
IMonynpoBognuku B | [IpoBepka B X0Ji€ MpaKTUUECKUX pabOT 1
CUJIbHBIX
3IEKTPUUECKUX MMOJISIX
10 | TermmonpoBOAHOCTH ITpoBepka B xoe MpaKTUYECKUX padbOT 2
JTIUDJIEKTPUKOB "
MOJIyIIPOBOJHUKOB

7. OBPA3OBATEJ/IbHBIE TEXHOJIOT'U

B cootBerctBum ¢ tpeboBanusimu PI'OC BO no nampasnenuto noarotoBku 03.03.02 —
«Du3nKa» peanusanys KOMIIETEHTHOCTHOTO IOAXOJa TPEAyCMATPHBAET IIUPOKOE
UCIONB30BaHNE B y4yeOHOM IIpollecce aKTHBHBIX W HHTEPAKTUBHBIX (OPM IMPOBEIEHUS
3aHATUIA B COYETAHWM C BHEAYIUTOPHOW PabOTON C NENbI0 (POPMHUPOBAHMUS U PA3BUTHUS
Mpo(heCCUOHAIBHBIX HABBIKOB O0YUYarOIINXCSI.

[Ipu npenonaBanum aucuUIUIMHBL «DHU3UKa TBEPIOro Tela» HCIONB3YIOTCS Kak
TpaAUIMOHHbIE (JIEKLHUs, JIeKIUs - Oecena, MpoOIeMHas JeKIus, JeKIUsi- CEeMUHAp), TaK U
WHHOBALIMOHHBIE TEXHOJIOTUH (MpUMEHEHHE MYIbTUMEIUWHOIO TIPOEKTOpa, CeMHHAP-
JTIMCKYCCHSI, UCTIOJIb30BAHNE PECYPCOB ceTH Internet u 3JIEKTPOHHBIX YUEOHUKOB).
JleKIMOHHBIE 3aHSATUS TMPOBOMSTCS C HWCHOJIB30BAHUEM TPATUIMOHHON, AKTUBHOM W
MHTEpAaKTUBHOU (hopM oOyueHus. IlpakTuueckue 3aHSITHS MPOBOASTCS C UCIOJIb30BAHHEM
AKTUBHBIX U MTHTEPAKTUBHBIX POpM 0OyUeHUSI.

8. OLIEHOYHBIE CPEJICTBA JUI1 TIPOMEXYTOYHOM ATTECTALIUU
Ormurcanue mokaszaTteiieii 1 KpUTEpUeB OIICHUBAHUS KOMIIETCHIIMI HA Pa3IMUHBIX dTAlax UX
dhopMupoBaHUs, ONMKMCAHKUE ITKAJl OIEHUBAHUS, TUIIOBbIE KOHTPOJIbHBIC 3aJaHMS VI HHBIE
MaTepuajbl, HEOOXOAUMBIE JIJIsI OLIEHKM 3HAHWM, YMEHUM U HaBBIKOB, XapaKTEpPU3YIOIINX
aTanbl GOPMHUPOBAHUS KOMIICTCHIIUN, a TaK)Ke METOJAMYECKUE MaTEPHAJIbI, OMPEICIISIONINe
MpOLeyphl OIEHWBAHUS 3HAHWH, YMEHUA W HABBIKOB OTpPaXXeHbI B (DOHIE OIEHOYHBIX
CPENCTB Mo IucuuIuInHe «DU3nKa TBEPIOTO Teay.



ITpuMepHbIe BOITPOCHI K 9K3aMEHY B 7-OM CEMECTPE

1. Knaccudukaius KOHIEHCUPOBAHHBIX CPE/T

2. Kpucrammuueckoe COCTOSIHUE U €ro KiacCU(pUKaIus

3. AmopdHoe cocTossHuE

4. YKuakoe u ra3000pa3HOE COCTOSIHUS

5. Kpucramimyeckas pelerka

6. DnemeHTapHas sueiika. baszuc pemerku

7. Kpucramnorpaduueckue HarpaBaeHUs, IITIOCKOCTH U 30HbI
8. CHMHIOHUU KPUCTAJIIIOB

9. Pewerku bpaps. Sueliku Burnepa-3eitua

10. CummMmeTpust KpUCTAIIIOB

11. ToueuHble onepanu CHMMETPUU

12. IIpocTpaHCTBEHHBIE TPYIIBI CHMMETPUU

13. Ob6paTtHas perieTka

14. IIpyHUUII ITTOTHOM YIIAKOBKH ATOMOB

15. IIpumepsl NPOCTBIX KPUCTATUIMYECKUX CTPYKTYP

16. ITomumopduzm

17. ’Kuakue KpucTaibl

18. Meto/bl onpeneneHus CTPYKTYPbl TBEPABIX Te

19. ludpakiimoHHbIE METOIBI

20. Judpakumst peHTTeHOBCKUX JTyuel B KpUcTalIax

21. DxcnepuMeHTaIbHbIE METO/IbI OTIPEACSIEHUs] CTPYKTYPbI KPCTALIOB
22. KBa3ukpuCTaibl

23. CTpyKTypa KBa3UKPHUCTAIIOB

24. CBoiicTBa KBa3UKPUCTAIIOB

25. XuMuuecKkas CB3b U BAJICHTHOCTh

26. DHeprus CBs3U

27. Tunel MEXATOMHBIX CBSI3€U B TBEPJBIX TEIAX

28. MoHHas cBs3b

29. KoBasieHTHas CBS3b

30. Merannuueckas CBS3b

31. Ban-nep-BaaibcoBa CBsI3b. MOJIEKYIISIPHBIE KPUCTAJLIbI
32. BomopoaHas cBsI3b

33. CTpyKTypa BElLIECTB C HEHAINIPABJIEHHBIM B3aUMOJIECTBUEM
34. IlpencraBrnenue 00 AaTOMHBIX OPOUTAIIAX

35. Cnyuait HampaBjieHHOTO B3aumojercTBus. CTpPyKTypa BeEIIECTB C KOBAJEHTHBIMU

CBSI3SIMU

36. Poirb 0OMEHHOT0O B3aUMOICUCTBUS B OOpA30BAHUH KPUCTAIIIOB
37. Knaccudukamus nedpekton

38. Toueunsie nedeKThbI

39. JledexThl o dpeHKento

40. Hedexts! mo HloTTKM

41. TepMognmHAMUKA TOYEUHBIX 1e(DEKTOB

42. PagnannoHHble 1e(heKThI

43. LlenTps! OKpacku

44. Jlucnoxauu

45. O6pa3oBaHMe TUCIIOKAIIUN B KpUCTAILIE

46. JIBmkeHMe TUCITOKAIII

47. JedexTsl yIakoBKU

48. I'paHulibl 3epeH

49. BnusiHue AUCIOKAIMi HAa CBOMCTBA TBEPABIX TEJl U METObI HAOIIOICHUS TUCTOKALIUMA
50. Mexanusmsl 1ud@y3un B TBEPIbIX TEIAX

51. Auddys3us B Kpucraniax

52. 3akonbl Puxa

53. TBepabie 2EKTPOTUTHI



[TpuMepHbIe BOMIPOCHI K 3K3aMEHY B §-OM ceMecTpe
Knaccuueckas Teopust AMaMarHeTusma.
KBanToBas Teopus 1uaMarHeTusma.
unamarnerusm Jlannay.
[TapamarneTusm HOHOB, AaTOMOB U MOJIEKYII.
CnuHoBbIl mapamarnetusm [laynum.
®eppomarnetuzMm. OOMeHHas Teopus heppoMarHeTu3Ma.
CnuHoBBIE BOJTHBI. AHTH(hEPPOMATHETH3M.
®eppuMarHeTu3M. MarHuTHbIE CIEKTPhI BELIECTBA.
Kputnueckas temnepatypa cBepXIpoBoasiiero nepexoaa. Ipdext Meiicuepa.
10 IIpupona siBieHHS CBEPXIMPOBOAMMOCTH. KBaHTOBaHME MArHUTHOTO IOTOKA Kak

MpUMEP MaKPOCKOITUUECKOTO KBAHTOBAHUSI.

11. CBepXIpOBOJHUKHN IEPBOTO U BTOPOTO poAa. TemioeMKOCTh CBEpXITPOBOIHUKOB.

12. Tlormoiienne 31eKTPOMArHUTHOTO M3JIyYEHUsI CBEpXIpoBOoAHUKaMU. M3oTonmueckuit
a3 dexT.

13. OcnoBsl Teopun BKII: o6pa3zoBaHne KynepoBCKUX Map, SHEPreTUIecKas 1ielb.

14. Dddexrsr xo3edcona.

15. BeicokoTeMnepaTypHas CBEpXIPOBOAUMOCTb.

16. IlpumeHeHue cBepXnpoBOJHUKOB. COBpEeMEHHBIE TBEPAOTEIbHBIE PUOOPHI

17. KBanToBas KUAKOCTh. CBEPXTEKYUYECTh )KUAKOTO Trefiusi. KBaHTOBbIE KpUCTAIIIBI.

18. UnayuupoBaHHoe u3inyuyeHue. THBepCcHasi HACEJIEHHOCTh YPOBHEH M «OTPUIIATEIbHbBIE)
TeMIEPaTypPBhI.

19. TpexypoBHeBasi cucTeMa U JIa3ephl.

20. IIpuMeHeHre KBAaHTOBBIX FT€HEPATOPOB

21. 3amaya o yacTuile B OJJTHOMEPHOM OECKOHEUHO TTTyOOKOU MOTEHIIMAIbHOMN SIME.

22. DNEeKTPOAUTIONBHOE B3aUMO/ICHCTBHE.

23. BeposTHOCTB epexo/a B cliydya€ HEMOHOXPOMATHUUYECKON BOJIHBI.

24. CnoHTaHHOE U3JTyYEHHUE.

25. YcnoBue CylecTBOBAHUS U3JTyYeHHS] B KBAHTOBOW CUCTEME.

26. OCHOBHbIE XapAKTEPUCTUKH TIJIA3MBbl. DJIEKTPUUYECKOE MOJIE B IJIa3Me.

27. IIna3zMa B MAarHUTHOM TIOJIE.

28. JlpeiidoBoe aBmwkenue. KonebaHus 1 BOJHBI B TUIA3ME.

29. TlmazmeHHOe cOCTOsIHME BellecTBa B mpupoge. dusumka miazmMbel U Tpodaema

yIPaBIISIEMBIX TEPMOSIIEPHBIX PEAKIIMIA.

WO R WD =

9. YYEBHO- METOANMYECKOE U NTHOOPMAIIMOHHOE OBECIIEHEHUE
JANCHUITJIMHBI

a) JuTepartypa
1. Pymsunes, A.B. BBemenme B ¢u3NKy KOHACHCUPOBAHHOTO COCTOSIHUSI BEIIECTBA
[DnexTpoHHBIN pecypc]: yuebHOe mocobme/ A. B. PymsHIEB. — DJIEKTPOH. TEKCTOBBIE
nanHele. — Kamununrpan : banrtuiickuii ¢enepanbHbiii yHUBepcuTeT uUM. KMMmmaHyuia
Kanta, 2012. — 119 c¢. — 978-5-9971-0221-0. — Pexum poctyma: http:/
www.iprbookshop.ru/23770.html
2. Ancenpm, A. W. BBenmeHue B TEOpHIO IOJYIPOBOIHUKOB : yueOHOe mocodue/ A. W.
Ancenbm. — 4- e uzn., crep. — Cankrt- [lerepOypr : Jlanp, 2022. — 624 c. — ISBN
978-5-8114-0762-0. — TekcT : 27eKTpoHHBIH // JIaHb : 3JIEKTPOHHO- OMOIMOTEUHASI CUCTEMA.
— URL: https://e.lanbook.com/book/212255 https://e.lanbook.com/book/212255 (
3. [Hamamosa, K. B. ®uzuka nomynpoBoaunkos : yueOnuk / K. B. [llanumoBa. — 4-¢ usm.,
crep. — Cankrt-IlerepOypr : Jlaub, 2022. — 384 ¢. — ISBN 978-5-8114-0922-8. — Texkcr :
9JeKTpOHHBIN //  JlaHb : 3JeKTpoHHO- Oubmmoreynass cucrema. — URL: https://



e.lanbook.com/book/210524
4. T'ypros, B. A. ®u3uka TBEpAOTO Teja ISl HHKEHEPOB [DIEKTPOHHBIN pecypc]| : yueOHoe
nmocodbue/ B. A. I'ypro, P. H. Ocaynenko ; mox pen. JI. A. AnemmHa. — DJIEKTPOH.
TekcToBble gaHHble. — M. : TexHocdepa, 2012. — 560 c. — 978-5-94836-327-1. — Pexum
noctymna: http://www.iprbookshop.ru/26903.html
5. Paszymosckas, M. B. ®usuka tBepgoro tena. Yacts 2. JluHaMuKa KPUCTATUTMYECKOM
pemetku. TerutoBble CBOMCTBa pemieTku [DnekTpoHHBINH pecypc]/ U. B. PaszymoBckas. —
OnekTpoH. TekcTtoBble AaHHble. — M. : IIpomereit, 2011. — 64 c. — 978-5-4263-0032-3. —
Pexxum mocryna: http://www.iprbookshop.ru/9611.html
6. ®u3nKa TBEPAOTO Teja [DINeKTPOHHBIN pecypc] : yueoHoe mocodue / A. A. KopHmiosuy,
B. . O3uo6uxun, U. . Cyxanos, B. H. XonsBko. — DJIEKTPOH. TEKCTOBBIE JAHHBIE. —
Hosocubupck : HoBocubupckuii rocy1apcTBeHHbI TeXHUYeckuil yHusepcutet, 2012, — 71
c. — 978-5-7782-2160-4. — Pexum nocryna: http://www.iprbookshop.ru/45187.html

0) mporpamMmMHoe obecrieueHne 1 MHTepHeT-pecypechl

Ne HaunmenoBanue Omnucanune

1 |http:// dxdy.ru/ fizika- | Hayunsnit ¢opym. @Pusmka, MaremaTtnka, Xumwus,
£2.html Mexannka u Texnuka. OOCyXIOEHHUE TEOPETUUECKHUX
BOIIPOCOB, BXOSIIMX B CTAHAAPTHBIE Y4YEOHBIE KYPCHI.
JUCKyCCHOHHBIE TeMbl (DU3UKU: MONBITKU OIPOBEPIKEHUS
KJIaccH4yecKux Teopuit u T.11. OOCyKAeHNEe HETPUBUAIBHBIX
U HecTaHAApTHBIX yueOHBbIX 3amad. Ilone3Hwie pecypchbl
CeTH, COo/IepXKaIIie MaTepUaIbl IO (PU3KKe

B) mpodeccrnoHaabHble 0a3bl JAHHBIX U HHHOPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBbI

Ne HanmenoBanue Onucanue

http://window.edu.ru Ennnoe okHO mocTyma k 00pa3oBaTeNIbHBIM pecypcam

2 | https://scholar.google.ru/ | Google Scholar —mnouckoBas cucrema 1o MoJHbBIM TeKCTaM
HAYYHBIX ITyOJIMKAINA BceX (POPMATOB M TUCITUTUIHH.

3 | http://e.lanbook.com DIIeKTpOHHAs1 OMOIMOTEeUHAs CHCTeMa
«H3narenpcrBa «JlaHby, TEMATUYECKUE IMAKEThI:
MaTeMaTuKa, pU3UKa, MHKEHEPHO-TEXHUIECKIE HAYKH.
4 | http:// HayuHo- oOpa3oBaTenbHBI pecypc I pelieHus 3ajay
www.iprbookshop.ru obOyuennss B Poccum wu 3a pyOexom. YHHUKaIbHas

miatpopma OBC IPRbooks o00beguHseT HOBeHIIMe
nH()OPMAIIMOHHBIE TEXHOJOTUH U YUCOHYIO JTULIEH3HOHHYIO

JUTEPATYPY.

5 | http://grotrian.nsu.ru/ru/ | DnekTpoHHAas CTPYKTypa ATOMOB Poccuiickas
UH(POPMAIIMOHHO- CITPABOYHASI CUCTEMA TIO CIIEKTPAIbHBIM
JAHHBIM aTOMOB M MOHOB C OJIHOM M3 CaMBIX IOJHBIX 0a3
CIEKTPAIBHBIX JAHHBIX CPEU MUPOBBIX CUCTEM.

6 | http:// MavicaNET - Muorosserunsiii  [Touckossrit  Kararor.
www.mavicanet.ru/ Teoperuueckast ¢uzuka. MHCTUTYTHI, TabOpaTOpUu U Jp.
OpraHU3aIuy, 3aHUMAFOIINECs UCCIIEIOBAHUSIMU B 00J1acTH
TeopeTnyecko  ¢usuku.  MoxkeT  comepkaTthb  Bce
CYIIECTBYIOIIME TIOJKATETOpUM pasnaena (usuka, eciu
MCTOYHHK CBSI3aH C TEOPETHUECKUMHU UCCIIEAOBAHUSIMU

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE JUCHUITJINHbI
3aHATUSA O IUCUMIUIMHE TPOBOJATCS B CIHEIUAIBHBIX IMMOMEIICHUSX, MPEACTABIISIOMINX
co00l yueOHble ayAUTOPUU [IJIs MPOBEACHUS 3aHATUH JIEKIIMOHHOTO THUIIA, MPAKTUUYECKUX
3aHSTUH, TaOOPATOPHBIX 3AHITUN, ayIUTOPUN KYPCOBOT'O MPOEKTUPOBAHMS, TPYNIIOBBIX U
WHIUBUAYAIBHBIX KOHCYJIbTAIIMH, TEKYIEro KOHTPOJIS M TPOMEKYTOUHOW aTTeCTaIuU.
CnenuanbHble  IMOMEIICHUS  YKOMIUIEKTOBAHBI  CIEIMAJIU3UPOBAHHONW  MeOeIblo |



TEXHUYECKUMH CPEICTBAMU OOYYCHMS, CIYXAIUMH IS TPEACTaBIICHUS y4eOHOU
nHpopMauu OOJBIION aynuTOpUU. Bcee momerneHusi, B KOTOPBIX MPOBOMSITCS 3aHSITUSA,
COOTBETCTBYIOT JACUCTBYIOIIUM MTPOTUBOIIOKAPHBIM MPABUJIAM U HOPMaM.

Kaxnaprii oOyuwarommuiics oOecrieueH WHAMBUAYAJIbHBIM HEOTPAHUUYEHHBIM JOCTYIIOM K
SJICKTPOHHO- OMOJMOTEYHBIM  CHCTEMaM HM K  3JEKTPOHHOW  HMH(POPMAIMOHHO-
00pa3oBaTEIbHON Cpe/ie YHUBEPCUTETA.

CamocrosTenpbHas  pabota 00yUaroIuXxcs OCYIIIECTBIISIECTCS B MTOMEIICHUSIX,
OCHAIIICHHBIX KOMIIBIOTEPHON TEXHUKOM ¢ BO3MOYKHOCTBIO MOJIKITFOYCHUS K ceTu «IHTepHeT»
n obecrieueHWEeM JIOCTylma B 3JEKTPOHHYI0 HH(POPMAIIMOHHO- 00pa30BATEIbHYIO CpEIy
YHUBEPCUTETA.



