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1. MecTo 1 neau gucuumianHbl B cTpykrype OITOII

Huciununa «IIpaktukym 1o (Qu3MKe KOHACHCHUPOBAHHOIO COCTOSTHUSIY
oTHOocUTCs K BapuaTuBHOM yactu b1.B Onoka bl «Jlucuumiausel (MOIyIH)»,
ABIIIETCS] 0053aTEeNIbHOM /11 OCBOCHMS, MPENOAAeTCsl Ha TPEThEM IOy 00y4YeHu,
B 1mectoM ceMectpe. (OCBOCHHIO JUCHMIUIMHBI MPEIUIECTBYET OCBOCHHUE
aucuuIuinH (Moaynen) «Oomas ¢usmnkay, «OO0mui U3NIeCKuil MPAKTUKyM» |
«MaremaTuka».

Lemsamu OCBOCHMUSI JUCHUTLINHBI «IIpakTukym o busuke
KOHJICHCUPOBAHHOTO COCTOSIHUS SIBJISIFOTCSL:

e (opMHpOBaHKE Yy CTYJICHTOB MIOHUMAaHUsI OCHOBHBIX (DU3UYECKUX SIBIICHUU U
cenuPuKk TPUMEHEHUS (PU3MYECKUX 3aKOHOB IS UX OINHUCAaHUS B
BEIIECTBE, HAXOAAMIEMCS] B KOHJICHCUPOBAHHOM COCTOSIHUY;

® Pa3BUTHUE HABBIKOB B AKCIIEPUMEHTAIHLHOM OINPEICIICHUN U KOJTUYECTBEHHBIX
OIICHKAaX BAKHEUIIINX XapaKTEPUCTUK KOHJICHCUPOBAHHOTO COCTOSIHUS,

e (hopMHUpOBaHUE MpEeICTaBICHUN 0 MPAKTUYECKOMN 3HAYUMOCTHU
Pa3HOOOPa3HBIX CBOMCTB KOHJCHCHUPOBAHHOTO COCTOSHHUS BEIICCTBA.

2. CTpyKTYypa M cojiep:KaHue U CHUILTUHbI

O0bem mucrmmabl - «[IpakTrikym 10  (H3uMKe KOHACHCHPOBAHHOTO
COCTOSIHUS» COCTaBJIAeT 4 3a4eTHBIX eauHuIllbl, Bcero 144 yaca, 3 KOTOphIX 33
gyaca COCTaBJISIET KOHTaKkTHas paboTa oOyuaromierocs ¢ npemnojaaateneM (1 gac —
MEpOIPUATUS TPOMEXKYTOUHOM aTTectanuu, 32 4Yaca 3aHATUS J1a0OpPaTOPHOIO
TUIIA, B TOM YHCJIE 2 4Yaca — MEPOIPHUATHS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH),
111 yacoB cocTaBiIsSIET caMOCTOsITeNIbHasE paboTa oOydaromerocss B TEUYCHHUE
cemMecTpa.




Copepxkanne aucuuminHbl  «lIpakTukymM 10 (QuU3MKE KOHAEHCHPOBAHHOTO

COCTOSAHUA»
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1. CTpyKTypa KpHCTAJJIOB M METObI 23 - - 5 5 18
ee onpeJeJieHnsl.
2. JleeKThI B TBEpPABIX TeJax. 23 - - 5 5 18
3. MexaHH4YeCcKHe CBOICTBA TBEPAbIX 23 — - 5 5 18
TeJl.
4. OCHOBBI 30HHOI TEOPUH TBEPABIX 24 - - 5 5 19
TeJl.
5. DiaekTpuUyeckHe CBOICTBA TBEPABIX 24 - - 6 6 19
TeJl.
6. MaruuTHbIe CBOIiCTBAa TBEPABIX TeJl. 24 — - 6 6 19
B T.4. Tekyluii KOHTPOJIb 2 2 -
IIpomexxyTouHast arrectanus — 3a4eT

3. O0pa3oBaTe/jibHbIEe TEXHOJIOTHH

3aHATHUs N0 NTUCHUILIMHE MTPOXOAST B JIAOOPATOPUSIX MPAKTUKYMa 0 PU3KKe

KOHJICHCUPOBAHHOTO COCTOSIHHSI B (hOpMe TPAKTHUECKHUX 3aHSATHH, Ha KOTOPBIX
MIPOBOASTCS 00CyXIeHUs paccMaTpUBaEMbIX 7a0opaToOpHBIX  padboT,
CaMOCTOSITEJIbHOTO BBITIOTHEHUS CTYJEHTaMU J1a0OpaTOpPHBIX pPabOT W 3alUThHI
oT4eTa 1o JiabopaTtopHoi pabdoTe.

4, Y4eOHO-MeTOAMYECKOE  o0ecledyeHHe  CaAaMOCTOSITEJIbHOW  PadoThI
o0y4yarmmxcs

CamocTtosTenbHass paboTa  CTYJIEHTOB MpeaycMaTpUBaeT  HM3yueHHUE
PEKOMEHIOBAaHHOW JIMTEPATypbl U TOJATOTOBKY K BBINOJHEHHIO JaOOPaTOPHBIX
paloT, HalMCaHUE OTYETOB MO BHITIOJHEHHBIM JIA0OPATOPHBIM paboTaMm.

5. Ilnanupyemblie pe3y/abTaTbl 00y4eHHUSI IO JAMCHHUILINHE, COOTHECEHHbIE C
IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHUSI 00pa30BaTebHON NPOrpaMmbl
(KOMIIeTEHUMSIMH BBIILYCKHHKOB)

®opmMupyemMbie KOMIETEHIHH Ilnanupyembie pe3yJabTaThl 00yUEHHUS 110




JAUCHHUIIJIMHE

[K-1 (IIK-1) YMeTs GpopMyTupoBaTh 3212441 B
CIOCOOHOCTH UCIOJIb30BaTh paMKax nmpoUIbHBIX (PU3NUECKUX U
CHeIMAIM3UPOBAaHHBIC 3HAHUS B 001aCTH | TUCIUIUIMH, TPeOyIoIre MPUMEHEHHUS anmnapara
(bu3UKH 7151 OCBOCHHS TIPO(UITBHBIX (bU3UKN KOHJIEHCHPOBAHHOTO COCTOSHUSI.
(U3HYECKUX TUCIUTUTHH (TIK-1) Baagerh HaBbIKAMH [TOCTAHOBKH

¥ peIIeHNs] OCHOBHBIX THIIOB 3a1a4 (pu3nkn
KOH/ICHCUPOBAHHOTO COCTOSIHHS,
TPEOYIOIUMHUCS TS MOJCTHPOBAHMS
npoIIBLHBIX 3a/1a4 (PU3HKH.

6. @oHI OIEHOYHBIX CPEICTB /AJsi TNPOMEKYTOUHOI aTTecTalMHu IO
JUCIHHUIIINHE

6.1. Onrcanue mKan OUEHUBAHUS PE3YyIbTATOB OOYUYEHHUS 110 JUCIUIUIMHE

[IpomexyTouHnolt arrecranueil nns aucuuruinHbl «lIpakTukym mo Qusuke
KOHJICHCUPOBAHHOTO COCTOSIHUSD) SIBJISIETCS 3a4eT.
IIo mroram 3adera BBICTABIIAECTCA OLICHKA «3adTeHO» win «He 3adreHo».

OLIGHKa «He 3auteHo» o3Hayaer OTCYTCTBHUC AaTTCCTAllMH, OIICHKA «3a4TeHO»
BBICTABJIACTCA IIPHU YCIICITHOM IIPOXOKACHHUU aTTCCTAllhN.

6.2. [Ipotierypsl v KpUTEpUU OIICHUBAHUS PE3YIHTATOB OOYUCHUS 110 JUCITUTUIHHE

JIyist olleHMBaHUS Pe3yJbTaTOB OOY4YEHHS B BUJE YMEHHM HCIOIB3YIOTCS
CIICIYIOIIKE TTPOLEAYPhl U TEXHOJIOTHUM:
o YCTHBIA 0NPOC (TEKYIIMI KOHTPOJIb).
KoHTpoJibHBIE BOMPOCHKI JJIsl YCTHOTO ONPOCA MPEACTABIEHBI B 1. 6.3 HACTOsAILIEH
Paboueilt mporpaMMbl TUCIUILIMHBI.
s oueHMBaHUA pe3yJbTaTOB OOyUEHHS B BUJI€ HABBIKOB HMCIOJIB3YIOTCS
CHEAYIOLINE TPOUETYPHl U TEXHOIOTHHU:

o MpOBEpKa OTYETOB IO  BBIOJHEHHBIM J1a0OpaTOpHBIM  paboTam
(mpoMeXyTo4Hasi aTTeCTaIus ).

KputepusiMu oOLieHUBAaHUS SBISIOTCA HAJIUYME YMEHMM W BIAJCHUU
(HaBBIKOB), MEPEUUCIICHHBIX B II. 5 HacTosIel Paboyeit mporpaMMbl JUCITUTUIUHBI.

«3auTeH0» — YCIEUIHOE BBIMOJIHEHUE JIA0OpAaTOPHBIX padOT, BBIJAHHBIX
IIPENoAaBaTeieM, U IMOArOTOBKA OTYETOB 110 HUM;

«He 3a4yTeHO» — HEBBINIOJHEHUE JTAaOOPATOPHBIX PabOT M / WIM HENOJArOTOBKA
OTYETOB IO HUM.



6.3. TumoBbie KOHTPOJLHBIC 3aJaHUS WJIM WHBIE MaTEPHAIbl, HEOOXOAUMBIC IS
OILICHKHU Pe3yJIbTaTOB 00y4YeHUs

6.3.1. Tlpu npoBeneHUH TEKYIIEro KOHTPOJs OOY4YaroIIMMCS MpejiararTcs
CJIETYIOIINAE BOMPOCHI, OXBATHIBAIOIINE MpOrpaMMy AUCHUILIHHBI «[IpakTukym
1o (pu3MKe KOHACHCUPOBAHHOTO COCTOSTHHSIY:

1. Vcnosus Bynbda-bparra u Jlays mis nudpakuun peHTTeHOBCKOTO
U3ITydeHus B Kpuctaie. OCHOBHbIE PEHTI€HOBCKUE METO/IbI UCCIIEI0BAHUS
CTPYKTYPBI KPUCTAJLIOB.

2. TlpuHIMTIBEI TEOMETPUYECKON Teopun TUdPaKIMi PEHTICHOBCKUX JIy4eH B
kpucraie. [loctpoenne OBospaa.

3. MexaToMHOE B3aMMO/JICHCTBHE B JIBYXaTOMHOU MOJICKYJIC U B KPUCTAJLIE.

DIIEKTPOOTPULATENBHOCTh. OCHOBHBIE BUJIBI XUMUYECKOU CBSI3H B

KpUCTAJLJIAX.

IToncyeT s3HEPTUM CBA3M B MOJIEKYJISIPHBIX KPUCTAJLIAX.

IToncyeT 3HEPTHUM CBA3M B HOHHBIX KpUCTAJLIaX.

6. IIpuHIIUTIBI pacueTa SHEPTUU CBSA3H B KOBAJIEHTHBIX KPUCTAJUIAX METOJAOM
JIKAO (na mpuMepe MOJIEKYJIbl BOJAOPOAA).

7. OcHOBHBIE TUIIBI 1€(PEKTOB B KpUCTAJIaX. Pacuer paBHOBECHBIX
KOHIIEHTpaIuil ToueyHbIX AedekToB mo [HlorTku.

8. PacyeT paBHOBECHBIX KOHIIEHTPAIMI TOYEUHBIX JIePekToB o DpeHKerio.

9. Hucnokauuu. Kontyp u Bektop broprepca. MexaHu3mbl JBUKEHUS
JIUCJIOKanMM. VICTOUHMKHN JUCIIOKAIIUM.

10.Ympyrocts TBepaoro Temna. O0001eHHbIH 3akoH ['yka 11 KpucTamioB.

11.ITnactuyeckue cBorcTBa TBEPABIX Tesl. OCHOBHBIE MEXAHU3MBbI
tactudeckon aedopmaruu. CUCTEMBI CKOJIBKEHUSI.

12.Yupyrue BonHbl B kpucTauiax. [IpomonbHbIe 1 MOTepedHbIe MOIBI
KoJIe0aHuil B KpUCTaIaX KyOM4eCKOW CHHTOHUH.

13.KonebGanust o;HOMEPHO MOHOATOMHOM IIETIOYKU. 3aKOH JAUCTIEPCHUH.

14. Yupyrue konebGaHusi OTHOMEPHON aTOMHOW LIETIOYKHU C OA3UCOM.
AKyCTHYECKHE U ONTUYECKUE KOIeOaHusl.

15.TennoeMKoCTh KPUCTAIMYECKON PEIIETKH B MOJEIN DUHIITEIHA.

16.TennoeMKoCTh KpUCTAIITMYECKOH peteTku 1o Jledaro. CnekrpanbHas
IJIOTHOCTH (DOHOHOB.

17. TermnonpoBOAHOCTh KpUCTAJIIMYECKON perieTku. Paccesnue ¢ponoHoB, N- u
U-nporiecchr.

18.25eKTpOoHHBIN yIpyruii MeXaHU3M MOJSPU3ALUN JUIIEKTPUKOB.
JlelicTBUTENbHASA U MHUMAs COCTABJISIIOLINE MOJISPU3YEMOCTH, X
3aBUCHUMOCTB OT YaCTOTHI IEPEMEHHOIO 3JIEKTPUYECKOTO ITOJIS.

19.WonHbIi ynpyruit MexaHu3M HOJSIPU3AINH JUAIEKTPUKOB. CrieKTpasibHas
3aBUCUMOCTB NOJISIPU3YEMOCTH JUIsl HOHHOT'O MEXaHU3Ma IMOJIAPU3ALIH.

20.IunoapHBIN yIPYTUH MEXaHU3M MOJIIPU3ALUN AUJICKTPUKOB.
21.TerioBble MEXaHU3MBI MOJIAPU3ALNN AUDIEKTPUKOB. VX 3aBUCUMOCTD OT
TEMIIEPATYPBI U YACTOTHI AIEKTPUYECKOTO MOJIA.

o b



22.Ypasuenne Knasuyca-Mocortu. I'panuiibl ero npuMeHUMOCTH.

23.CnexTpanbHasi 3aBUCUMOCTb MOJTHOM MOISPU3YEMOCTU U JUAIEKTPUUECKOU
npoHuiaemoctu auanekTpuka. Coornomenue Jluaneitna-Cakca-Temnepa.

24. JTupnexTpruuecKue NoTepy B IEPEMEHHOM 3JIEKTPUUYECKOM ToJie. TaHnreHc
yria AUAJIEKTPUYECKUX MOTepb. DKBUBAJICHTHASI CXEMa JUAJICKTPUKA.

25.Cerneroanextpuku. «Ilonspuzanuonnas katactpoda». [Ipumenenue
Teopun (pa3zoBbIX nepexooB I 'nu30ypra-Jlanaay st onrMcanus ClIOHTaHHOM
HOJIIPU3ALU Y.

26.0nucanue 3JeKTPOHHOTO raza B MeTajljlaX B paMKkax Mozenu Jpy/e: 3aKoHbI
Owma u Bunemana-®paniia.

27.9ddext Xomna B pamkax mojaenu Jpyne.

28.YnpTpaduosieToBas Mpo3pavHOCTh U CKUH-2(()EKT B MeTaslIax.

6.3.2. Crircok 1abopaTOpHBIX padoT:

1. BO3HHKHOBEHHE U POCT KPUCTAJIIOB.

2. OnpenieneHre HOHHBIX PaInyCOB U3 pehPaKTOMETPHUUECKUX N3MEPECHHUIA.
3. [MonsapuzanoHHBIT MUKPOCKOTI.

4. VIzydyeHue qucIoKaluil B KpUCTaJlJIax Co CTPYKTYpPOH anmasa.

5. 3aBUCUMOCTh MUKPOTBEPIOCTH KPUCTAIIIOB OT INIOTHOCTH JUCIOKAIUH.
6. 3aBUCHUMOCTh MUKPOTBEPAOCTH KPUCTAIIIOB OT OPUEHTAIIUH.

7. Onpenenenue yeabHOro CONpOTUBIICHUS MOJTYIPOBOIHUKA
YEeTBIPEX30HA0BbIM METOJOM U OIpE/EICHIE 3HaKa HOCUTENEH 3apsa.

8. UccnenoBanue TeMnepaTypHOi 3aBUCUMOCTH 3JIEKTPOIPOBOIHOCTH U
TEPMOAJIEKTPOABIKYIIIEH CUIIBI B TIOJTYIIPOBOJHUKAX.

9. Onpenenenne MUPUHBI 3AMPEIICHHON 30HbBI MOJIYITPOBOJHUKOB ONTUYECKUM
METO/IOM.

10. D¢ dext Xomna.

11. MccnenoBanue napamMeTpoB BBICOKOTEMIIEPATYPHBIX CBEPXIPOBOAHUKOB.
12. Tonsipuzanus AUIEKTPUKOB.

13. [Ibe3031eKTprUYECKUE CBOWCTBA TBEPIBIX TEIL.

14. Onpenenenune Temneparypsl Kropu (peppoMarHuTHBIX CIUIABOB.

15. KpuBas namaranuuBanus ¢peppo- u GeppuMarHeTUKOB.

6.4. Meroaundeckue MaTepuaibl, ONPEACIISIFOLINE MPOIEYPhl OIICHUBAHUS

1. Tlonoxenue «O MNPOBEACHUM TEKYIIEr0 KOHTPOJIA YCIEBAEMOCTH H
IPOMEXYTOUHOM arrectanuu odyuaromuxcs B HHI'Y», yTBepxaenHoe npukasom
pexropa HHI'Y ot 13.02.2014 Ne55-O/.

2. Tlonoxenue o (OHIE OLIEHOYHBIX CPEACTB, YTBEPXKIECHHOE IMPUKA30M
pexropa HHI'Y ot 10.06.2015 Ne247-O/1.

7. YueOHO-MeTOANYeCKOe U HHPOPMAIIMOHHOE o0ecrieueHre JUCHUIINHbI

a) OCHOBHAaJ JUTEpATYpA.




1. I1.B. ITaBnoB, A.®. XoxJioB. — @u3nKa TBEpIOro Tea.
(M.: BIII, 2000. ®oux @b HHI'Y, 10 »k3.
http://www.lib.unn.ru/php/details.php?Docld=44686;
Hwxnuiit Hosropoa: uzn. HHI'Y, 1993. ®oun ©®b HHI'Y: 20 5k3.
http://www.lib.unn.ru/php/details.php?Docld=288601)

2. Y. Kutrens. — BBenenue B pusuky tBepaoro temna. — M.: Hayka, 1978.
CBOOOHBIN AOCTYII:
http://egworld.ipmnet.ru/ru/library/physics/solidstate.htm.

0) ZOTOTHUTENbHAS JIUTEPATYPA.

1. I''. Enudanos. — ®usuka TBepa0ro Teia, 4-e u3fl., CTepeoTUIIHOE. —
UznparensctBo “Jlans”, 2011.
Pexxum noctyma: https://e.lanbook.com/reader/book/2023/#1.

2. JIx. Peticnenn. — ®uszuka pononon. — M.: Mup, 1975.
CBoOOHBIN AOCTYM:
http://eqworld.ipmnet.ru/ru/library/physics/solidstate.htm.

3. B.JI. Maryxun, B.JI. EpmakoB. — ®u3uka tBepaoro tena. — U3garenscTBo
“Jlannp”, 2010.
Pexxum noctyna: https://e.lanbook.com/reader/book/262/#1.

B) MporpaMMHoOe obecriedeHne U IHTEpHET-PECYPCHI:
1. WnaTepHeT-pecypcesl dyH1aMEHTAIbLHON OoubIMOTEeKN HHI'Y
http://www.lib.unn.ru/.
2. Kypnan Ycnexu pusmueckux Hayk http://ufn.ru/.
3. XKypnan ®@usuka tBepaoro tena http://journals.ioffe.ru/ftt/.

4. Kypnan ®usnka v TeXHHKA TOJTyIpoBoaHKUKOB http://journals.ioffe.ru/ftp/.

8. MarepuajibHO-TEXHUYECKOE 0O0ecnevYeHne Q1 CIUTITHHbI

JlaGopaTopHBIii  MPAaKTUKYM  MPOBOAUTCA B  CIEHHAIM3UPOBAHHOU
ayIMTOPUM, OCHALIEHHOM W3MEpPUTEIbHBIM OO0OpYJAOBaHUEM, HCTOUYHHUKAMHU
OUTaHUsT M MakeTamu JsabopaTopHbix ycrpoiictB. HHI'Y obGecneuen Bcem
HEOOXOJUMBIM MPOrPaMMHBIM OOecTieueHuEeM [IJIsl MPOBEACHUs JTa00paTOPHBIX
MPaKTUKYMOB.

[Tomemenust s camMocTosITeIbHOM paboThl oOydvaroruxcst (Ha 0Oase
®dynnamentansHoi Onbnrorekn HHI'Y) ocHaieHbl KOMIBIOTEPHOM TEXHUKOH C
noJiKJitoueHueM K cetu «/HTepHeT» M obecrnieueHueM JOCTYNa B 3JIEKTPOHHYIO
nH(popMarimoHHo-00pa3oBarenbHyo cpeay HHI'Y.
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