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AHHOTAIMA

paboueii nporpaMMbl y4eOHO AU CHUILTUHBI

b1.B.07

Du3uKa KOHJAEHCHPOBAHHOI0 COCTOSIHMS

HanpagsJsienne noaroroBku 6akajappuara

03.03.02 du3zuka

1. Henan u3yyeHust 1M CUMILIMHBI
[lenb kypca «Pusnka KOHIEHCUPOBAHHOTO COCTOSIHHS COCTOUT B CUCTEMATUYECKOM H3-
JIOKEHUHU CIIOCOOOB M METOJIOB PUMEHEHHSI OCHOBHBIX NMPUHIIMIIOB KBAaHTOBOW TEOPUH K HC-
CJIEIOBAaHUIO CBOWMCTB KPUCTAJUIMUECKUX TBEPABIX TEJ; HAYUYUTh CTYACHTOB MPUMEHSThH MOIY-
YEeHHBIC 3HAHU MIPH PEILICHUH 3a7a4d B 00JIACTH, TJi€ OHH CHEIHATH3UPYIOTCS.
2. Kox xomrire- HaunmenoBanune NuaukaTop JOCTUKEHUS] KOMIIE- B pe3ynbTare ocBpeHus
TEHIIUU KOMITIETEHIINH TEHIIUU JUCIUILTMHBL 00yYaloIIniic
(3axpenieHHblll 3a OUCYUNTIUHOU) JOJIKEH:
YK-2 YK-2. VK-2.1. Onpenensier Kpyr 3a1a4 B | 3HaTh: AHaIU3UPIBATDH 3:
Cnocoben paMKax MmocTaBJIeH nmady, BblAeNsis ee |[0a30Bb
OTIPEeNeNATh KPYT HOM 1LI€TIM, OIPEIEIISET CBA3H MEXK- [COCTABIIAIOIINE
3aJa4 B paMKax Iy HUMU; Ymeth: OcyliecTBIsTh T
MOCTaBJICHHOM YK-2.2. Ilpemraraet criocoOsl pe- MCK HUHGOPMAIUN JIJIsT PeIIe
L[EJIU U BEIOUpaTh | IIEHUS MOCTaBJICHHBIX 3a/1a4 U HUS [TOCTABJIEHHOM 337auu T
ONTUMAJIbHBIC OKU/Ia€MBIE PE3yJIbTAThl; OLEHU- [PA3IMYHBIM THUIIAM 3alIpOCOB
CHoCcOOBI UX BAaeT MPEJI0KEHHBIE CIIOCOOBI C Bnaners: Ilpu o@pabots
peIIeH s, UCXOs | TOYKHM 3PEHUSI COOTBETCTBHSI LMK [MH(OPMAIMH OTINYagT (pakT
u3 IPOEKTa; OT MHEHHH, HHTepHpeTalHi
JIEHCTBYIOIIUX VK-2.3. Ilnanupyet peaqusainuio [OLEHOK, (QopMUpYET  COf
IPaBOBBIX 3ajiay B 30HE CBOEH CTBEHHBIE MHEHHUS M| CYXKI
HOPM, OTBETCTBEHHOCTHU C YYETOM UMe- |HUS, apryMEHTHUPYET CBO
UMEIOIIUXCS IOLIUXCS PECYPCOB M OTpaHUYe-  [BBIBOJBI U TOUKY 3pEHUs
peCypcoB u orpa- HUM, TEWCTBYIOIIHNX MMPABOBBIX
HUYECHUN HODPM;
VK-2.4. BeinoiHser 3a/1a4u B 30HE
CBOEH OTBETCTBEHHOCTH B COOT-
BETCTBHH C 3aINTAHUPOBAHHBIMHU
pe3ylbTaTaMu ¥ TOYKaMH KOH-
TPOJISL, TP HEOOXOTUMOCTH KOP-
PEKTHPYET CIOCOOBI peIIeHus 3a-
Aad;
VK-2.5. Ilpencrasnser pe3ybra-
ThI IPOEKTA, MpearaeT BO3MOX-
HOCTH MX MCIIOJIb30BaHMS W/UIIN
COBEPUICHCTBOBAHMSI.
[1K-4 Criocobnocts ipo-  [IK-4.1. 3Haer ocHOBHble MeToAbl| Bramers: MeTogamMu |HaXOX:
BOJIUTH HAyYHBIE FC- [MPOBEACHUS TEOPETHIECKOTO U KC-| JIeHUs, 0TOOpa 1 00ReInHe-
CIICZIOBAHMS B U3-  [IEPUMEHTAJIBLHOIO HCCIEIOBAHUS B| HHS Pa3IMYHBIX METOI0B
OpanHOl obnmacti  [chepe  mpodecCHOHATBHONW — Jiesi-| TTpoBeneHus (PU3HUECKIX
HKCIIEPUMEHTANIBHBIX [T€IbHOCTH. UCCIICIOBaHUH.
u (wum) Teopetnue- [[IK-4.2 YMmeer BeiOupaTh Hambosee| YMETh: OCMBICICHHQ BBIOH-
CkuX (pu3ndeckux  PGGEeKTUBHBIE METOIBI Uil MPOBE-| paTh HAYYHBIA METOJ MPO-
MICCIIEZIOBAHMMN C TIO- |[TEHUS HAYYHBIX UCCIEeI0OBAaHUM. BeZICHUS] PU3NYECKUK UC-
MOIBIO COBPEMEH- [1K-4.3 Bnaneer HaBbIKamMu pabo- | CIIETOBAHHIA.
HOM pUOOPHOI Oa3bl| Tl C COBPEMEHHBIM MPUOOPHBIM 3HaTh: CIIOCOOKI OTpEeeIIe-
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1 “THQOPMAIIMOHHBIX | 000PYJI0BaHUEM, METOIaMU 00pa- | HUS BHIIOB U THIIOB Jipodec
TEXHOJIOTHIA C yue- OOTKHM W aHAJIN3a MOJIyYCHHBIX Pe- | CHOHAIBHBIX 3a]1a4, A TAKKC
TOM OTEYECTBEHHOTO | 3yJIbTATOB HAYYHBIX HCCIIEIOBA- METO/IbI UX PEIICHUS MPH

11 3apyOCIKHOTO OIbI- | HUM B cpepe mpodecCHoHaTbHON | TPOBEACHUH (PHU3UIECKIX
ra JIeSITeIIbHOCTH WCCIICIOBAaHUI

Mecto nucuumiaunsl B ctpykrype OIIOII BO 6akanaBpuara

Jucunmmna «Pu3nKa KOHACHCUPOBAHHOTO COCTOSIHHS» OTHOCHTCA K 00s3aTeNbHOU
4yacTH, GOpMHUPYEMON ydyacTHUKaMH oOpa3oBareiabHbIX oTHOmeHu (b1.B.07).

JuctumimHa u3ydaercs Ha 3 Kypcee B 6 cemecTpe.
OcHogéHble HagblKU, KOTOPHIMU JIOJDKEH 00J1a/laTh CTYJIEHT: 3HaTh OCHOBHBIE CBOICTBa MpoO-
TSOKCHHBIX CHCTEM, OOYCIIOBJICHHBIE KBAaHTOBBIM XapaKTepOM B3aUMOJCHCTBUH, 001a1aTh
HaBbIKAaMU padoOThl ¢ 00BEKTaMU, KOTOpbIE XapaKTEpHbI A PAcCMaTPUBAEMbIX CHUCTEM,
BKJIIOYAs TPSIMOE W OOpaTHOE MPOCTPAHCTBO, ONEpAIMH CUMMETPHH, MHOTO3JIEKTPOHHEIC
BOJIHOBbIE (DYHKIIMH, UMETh MPEJCTaBICHUE O METOJaX PEIIeHHs MHOTOAJIEKTPOHHBIX 3ajad,
TaKuX, Kak Metoq Xaptpu, Xaprpu-Poka, Teopus Pynkunonana Ilnoruocty, a Takxke crienu-
ANbHBIX METOAAX PEICHUs 3a/1a4Kl O pacueTe AIEKTPOHHON CTPYKTYpPbl KPUCTAIIIOB, BKIIIOYAs,
B TOM YHCJIC, U X MPUOJIMKCHHBIC BAPUAHTBI — METOJ| CHJIBHOW CBSI3U, METO]I IIOYTH CBOOOI-
HBIX DJIEKTPOHOB, MeTOJ YP(PEKTUBHON MacChl. YKa3aHHbIE HABBIKU JOJDKHBI CIIY>)KUTh OCHO-
BOH ISl TOHMUMaHMs (DU3MYECKUX OCHOB TaKHUX SIBJICHUMU, KaK JJIEKTPOH-(POHOHHOE B3aUMO-
NENCTBUE, CBEPXIPOBOIUMOCTD, a TAK)XKE IIMPOKOTO CIEKTpa OMTUYECKUX MPOIIECCOB B KOH-
JICHCHPOBAaHHOM COCTOSTHUH.

Jns ocBoeHust TUCHUIUIMHBI «DH3HMKa KOHIEHCHPOBAHHOTO COCTOSIHHS) HCIIOJIBb3YIOTCS
3HAHMS, YMCHHSI U BHUJIBI JCSATCILHOCTH, C(OOPMUPOBAHHEIE B MPOIIECCEe U3YUCHUS TPEIMETOB
«O0mas gusuka», «Bricias maTematukay, «nekTpoauHaMuka». OcBoeHUE TaHHOW TUCIIH-
TUTHHBI SBJISIETCS HEOOXOIUMOW OCHOBOM JIJISl M3YUCHHSI TAKUX JUCIUILINH, Kak « CTaTucTrye-
ckas dusukay, «dusmnka TBepaoro Tenay, «Pu3nka moJuMepoBy.

3 3. Pe3yabTaThl 0OCBOEHHS TMCUHMIJIMHBI (MOIYJIfA)

4. 4.2. Conep:xaHue IMCUMILINHBI (MOIYJIs1)

Beenenue. KoneHCUPOBAHHOE COCTOSIHUE BEIIECTBA. BUBI KOHIEHCUPOBAHHOIO COCTO-
aHus. TBepnple Tena, )KUAKOCTH U aMop¢Hble Tena. CTpyKTypa TBEpAbIX Tel, )KUJIKOCTEH U
amop¢HbIX Ten. Kpuctamisl. MOHOKpHUCTAIUIBI U MOJIMKPUCTATNINYECKUE BEILIECTBA.
CuMMeTpuYecKde U CTallMOHAapHbIE COCTOSHHS KpPUCTAUIOB. A/nMabaTH4eCKUH MPUHIUII.
IIpoctpancTBeHHas pemierka kpucramuioB. Hampasinenus B kpucraimie. Munexcsr Musiepa.
OCHOBHBIE TUIIBI KPUCTAJUIMYECKUX perleTok. Sdeiika Burnepa — 3eiitiia. OOpatHas pemeTka
KpUCTAJUIOB. TpaHCISIIMOHHAs CUMMETPHUS KPUCTAJLIOB.

OCHOBBI 30HHOW TEOPUH TBEPABIX TEI.
OJHOZJIEKTPOHHBIE COCTOSIHMSL B KpHUCTajule. JJEKTPOH B nepuoaudeckom mnose. OyHkuuu
broxa. CBolicTBa BOJHOBOIO BEKTOpa IEKTpoHA B Kpuctayuie. KBazunmmnynsc. 3oubl bpui-
JI03HA U TOBEpXHOCTh Depmu. DHeprus Pepmu DHepreTudeckue 30Hbl. MeTaiuibl, TUAJIeK-
TPUKH M MOJTYIPOBOJHUKH. DPPeKTHBHAA Macca deKTpoHa. CTaTUCTHKA 3JIEKTPOHOB B TBEp-
Japix Tenax. @yHkuuu pacnpeneneHus Pepmu. XuMUYECKU MOTEHINAI.
JledexTol B TBEpIBIX TEAX.
Knaccudukanus nedexros. Temmossie Toueunsie nedexTrl. Jedekts mo Openkento. Jledek-
1ol 110 HlorTku. ucnokanuu. KpaeBble 1 BUHTOBBIE JUCIIOKALIUU.
DIIEKTpUYECKHE CBOMCTBA TBEPIBIX TEI.
ITpumecu. JIoHOpHBIE M aKLENTOPHBIE MPUMECH. DHEPreTUUECKUE YPOBHU MPUMECHBIX aTo-
MOB B Kpuctajuie. HepaBHOBECHBIE 3JIEKTPOHBI U IBIPKH. PaccesHus Hocutene 3apsna, mpo-
BOJAMMOCTh U KMHETUYECKUE CBOWCTBA METAJIIOB, JUJIEKTPUKOB U IOJIYIIPOBOJHHUKOB.
OnekTpoH — POHOHHOE B3aUMOJICHCTBUE.
®ononbl. UMmynsc @oHOHA. AKycTHYEeCKHME M onThueckne (oHOHBI. [Ima3MeHHBIE BOJIHBI,
ruta3Monbl. KonngeHcanuu 6030HOB. CBEpXTEKYyUeCTb.
[IpocTpaHcTBEHHAs IUCIEPCHS U IPOXOKACHUE CBETA Yepe3 KPUCTAILI.

B3aumopneiicTBue cBeTa C KPUCTAJUIMYECKOW pelIeTKOoM, nossipoHbl. Ilossspon @penmxa.
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DddekTuBHas Macca mojspoHa. JDKcuToHbl Ppenkens u Banbe. [lomspuron. OnTudeckue
CBOMCTBa METAJIOB, IUAJIEKTPUKOB U MOJYNPOBOAHUKOB. [I0OBEpXHOCTHBIE COCTOSIHUS AJICK-
TpoHOB. COCTOSIHUS 3JIEKTPOHOB B CTPYKTYpax ¢ MOHMKEHHOM Pa3MEpPHOCTHIO

5. Oo0pa3oBaTe/IbHbIe TEXHOJOTHH

[Tpu npoBeaeHUH ayAUTOPHBIX 3aHATHI U OPraHU3alMHA CAMOCTOATEILHONU PabOThI CTYIEH-
TOB UCIOJIL3YIOTCS 00pa30BaTeIbHbIC TEXHOJIOTUH IS peaTn3allii KOMIETEHTHOCTHOTO MO/-
X0Jla C UCHOJB30BaHUEM B y4eOHOM Ipollecce aKTUBHBIX M MHTEPAKTUBHBIX (pOopM mpoBese-
HUS 3aHATHHA B BUJEC KOMIBIOTEPHBIX CUMYJISIIUHN, JCIOBBIX U POJIEBBIX UTP, pa300p KOHKPET-
HBIX CUTYAalMi, ICUXOJOTMYECKHE U UHbIE TPEHUHIY, MO3TOBbIE IUTYPMBI [P U3YYEHHUH BIIU-
STHUSL 3JICKTPOMArHUTHBIX BOJTH HA YEJIOBEKA C IeNbi0 POpMUpPOBAHUS U Pa3BUTHUS TTpodeccro-
HaJIbHBIX HaBBIKOB CTYJEHTOB.

6. Ilepedyenn pecypcoB HH(OPMALIMOHHO-TEJEKOMMYHHKAIIMOHHOI ceTn «AHTEepHET», He-
00X0AUMBIX /IJIS OCBOCHUS JUCHHUILINHBI (MOLYJIS1)

Ha3Banmue pecypca Ccbuika/1ocTyn
DnekTpoHHas OuOIMoTeKa OoHialiH «EauHOe OKHO K http://window.edu.ru
00pa3oBaTEIbHBIM PECYpCam»
«O0pazoBatenbHbId pecypc Poccuny http://school-collection.edu.ru
denepanbHbIii 00pa30BaTEIbHBIA MOPTATI: YUPEKIC- http://www.edu.ru
HUsl, mporpaMmbl, ctadiaptel, BY3b1, Tectol EI'D, [TA
denepanbHbIi LCHTP uH(OpPMAIIMOHHO- http://fcior.edu.ru
oOpa3zoBatenbHbIX pecypcoB (PLIMOP)
Pycckast BupTyasibHasi On0JHoTEKa http://rvb.ru
ExenenenpHuk Hayku W oOpasoBanus [Ora Poccuu http://old.rsue.ru/Academy/Archi
«AKameMus» s/Index.htm
Hayunas snekrponHas Oudanoreka «e-Library» http://elibrary.ru/defaultx.asp
DnekTpoHHO-0MOaroTeuHas cuctema IPRbooks http://www.iprbookshop.ru
DNEKTPOHHO-CIIPAaBOYHAs CHCTEMa JIOKYMEHTOB B http://www.informio.ru
ctepe obpazoBanus «MupopmMuo»
Hudopmarmonno-npaBoBasi cucreMa «Koncynbrant- (CeTeBass BepCHs, IOCTYIIHA CO B
TUTIOC KOMITBIOTEPOB B KOPITOPATUBHOM Cf
arlyY
DneKTpoHHO-0nOIMoTeyHas cucrema «OpaiT» https://www.biblio-online.ru
DopMBbI TEKYIET0 KOHTPOJIA
7. Pabota y 10CKy; KOHTPOJIbHBIE, CAMOCTOSATENbHBIE paboThI. JlomycK K 1abopaTopHOi paboTe U 3aIura
OoT4yECTa.
8 DopMa NPOMEKYTOYHOI0 KOHTPOJIS - 3a4YET

Paspaborumk: cr.npenogaBareiib Kapeapol «Puznka» - barsikes M. b.
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