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|. Heau v 321244 AUCHUIJIMHBI (MOYJIs1):
[TporpamMma pa3paboTaHa B COOTBETCTBUU C OCHOBHOM oOpa3oBarenbHOi porpamMmmoit ®I'OC mo
Hanpasienuio 03.04.02 ®usuka u npeaHa3HayeHa s odbecnedeHus kypca «KBanroas reopust
TBEPAOrO TEJIa», U3y4aeMoro CTyJIeHTaMHU B TEUEHUE BTOPOTO CEMECTpa.

OcHoBHasl HeJIb Kypca:

- OCBOCHHE CTYJCHTaMH (pyH/IaMEHTAJIbHBIX 3HaHUI B 00JaCTH KBAHTOBOM TEOPHH
TBEPJOTO TEJA, KPUCTAIUIMYECKUX PELIETOK, 3JIEKTPOHOB, UX 3aKOHOB JIUCIIEPCUH,
TUIOTHOCTH COCTOSIHUM, KBAaHTOBBIX 3(D(hEeKTOB, MPAKTUYECKOTO IPUMEHEHHUS
KPUCTAJUIMYECKUX MATEpUAJIOB.
J1st mocTHKeHUs JAaHHOM 1e/Iu ObLJIM NMOCTABJIeHbI 32124 H:

- opmupoBanue 0a30BbIX 3HAHUN B 00JACTH KBAHTOBOM TEOPHH TBEPAOTO
- oOyueHue CTyIEHTOB OCHOBHBIM IIOHSATHSIM B KBAaHTOBOW TEOpHUM TBEPAOrO TEIA,
MOHATHUIO AJIEMEHTAPHBIX BO30YKICHUI M KOHIIETIIUY KBa3W4acTUIl B KBAHTOBOW TEOPUU

TBEPJIOTO TelIa;

- (hopMupoBaHKE OJIXOA0B K BBIIIOJHEHUIO CAMOCTOATENIBbHBIX UCCIEIOBAaHUN CTyIeHTaMU
B 00yacTu (U3UKU KOHACHCHPOBAHHOTO COCTOSIHUSI BEIIECTBA B pPaMKax BBITYCKHBIX
paloT Ha cTeneHb MarucTpa.
Il.  Mecro gucuuniaunsl (MoayJs) B crpykrype OITIOII BO:
Jucuunnuna «KBaHToBas Teopust TBEPAOro Teaa» BXoauT B Moayib b1.0.08, otHocsamumiics
K 00s13aTeNbHOM YacTu Npo(ecCHOHANBHOrO LIUKJIa OCHOBHON 00pa3oBaTeIbHON

nporpammsl o HarpasieHuto 03.04.02 duzuka

I1l. TpeGoBaHusi K pe3yJbTaTaM 0CBOCHMS AUCHHUILIMHBI (MOAYJIA) :
IIponecc n3yueHust JUCUMIUIMHBI HAlIpaBjeH Ha (OpMUPOBAHHE CIIEAYIOUIMX KOMIIETECHIIMA:

OIIK-1.

Ilepedyenn nuIaHNpyeMbIX pPe3yJIbTATOB 00y4eHHS MO0 JUCHUILINHE (MOAYJIIO),
COOTHECEHHBIX C HHAMKATOPAMH JOCTH/KCHHS KOMIIETeHIHIT

KomneteHuusa

UHAauKaTopbI
KomneTeHuumn

Pe3synbTaTtbl 06yyeHusn

OMK-1.

CnocobeH NpUMeHATb
byHAameHTaNbHble 3HAaHMSA
B 061acTV GU3MKN Ans
peLeHnn Hay4Ho-
uccnefoBaTeIbCKUX 3a4a,
a TaK»Ke B/flafeTb OCHOBAMM
neaarorukuy,
HeobxoAnMbIMU ANs
OCYLLECTBIEHUA
npenogasaTe/ibCKOM
OeATeNbHOCTY;

ONnK1.1.

MpuMeHAET NoayYeHHble
dyHAaMeHTaIbHble 3HaHWA B
061acTn GU3UKK ANAa pelueHus
NOCTaBAEHHbIX 33434 Hay4HO-
nuccnenoBaTeNbCKow
LeATesIbHOCTH.

OnK 1.2.

B npouecce ocyliecTsneHusn
npenogasaTe/ibCKOM
AeATeNbHOCTH

npuMmeHAeT 3HaHWA OCHOB
neaarorMku, HeobxoaAnMbIX onA
€€ OCyLLLeCTBNEHMA.

3HaeT:

OCHOBHbIE CBEAEHMA O CTPYKTYpe KPUCTaNNOoB,
OCHOBHbIE NMOCTY/1aTbl U NONOMKEHUA KBAaHTOBOM
Teopuu;

pO/ib KBAHTOBOW CTaTUCTUKM B POPMMUPOBAHUM
30HHOW CTPYKTYpPbl TBEPAOrO TEN3;
KnaccudurKaumio TBeEPAbIX TEN HA METaNbI,
NONYNPOBOAHUKMN U AAUSNEKTPUKMN C TOUKM 3pEHUA
30HHOM Teopuu

ymeer:

oueHMBaTb Npeaenbl NPUMEHUMOCTH
K/JlacCMYecKoro noaxoaa, posib U BaXKHOCTb
KBaHTOBbIX 3¢ HEKTOB NpM onucaHUm GU3NYECKUX
NpoLLeccoB; OLEHNBATb PU3MYECKME NapaMeTpbl
MaTepuanos (MPOBOAMMOCTb, ANINEKTPUYECKNE U
MarHWTHble CBOMCTBA, TePMOAMHAMUYECKNE
dYHKLMM) NO 3KCNepMMEHTaNbHbIM AaHHbIM;
BNageer:

MeTOaMM KBAHTOBO-MEXaHUYECKOTo ONUCaHNA
NPOCTENLLNX KBAHTOBbIX CUCTEM, COCOb6amm
pacyeToB NPOBOAMMOCTHU, OANINEKTPUYECKUX U
MarHWTHbIX CBOMCTB, TEN/JIOEMKOCTM TBEPAbIX TEN:




V.

Coaeprxxanue U CTPYKTYpPa AUCHHUILINHBI

O0BeM AUCIUIUTMHBI COCTABIISET 4 3a4eTHBIX enuHull, 144 yaca, B TOM 4uciie 96 4acOB KOHTAaKTHOW paOOTHI. 3aHATHS MPOBOATCS TOJBKO B OUHOM

dbopMme o0yueHus C MPUMEHEHUEM TUCTAaHIIHOHHOTO KOHTPOJISl CAMOCTOSITENbHOM paboThl cTyneHToB yepe3 DMOC dakynbrera. Ha npaktudeckyro

HOJArOTOBKY OTBOAUTCA 36 ayTUTOPHBIX 4acOB (BO BPEMsI BBIIIOJIHEHUS IIPAKTUUECKUX 3aaHuil). @opMa NpOMEKYTOUHOM aTTECTALIUU: SK3aMEH.

4.1. Conepxanue IMCUMILIMHBI, CTPYKTYPHPOBAHHOE 110 TEMaM, C yKA3aHHEM BH/I0B Y4eOHbIX 3aHATHI M 0TBEJEHHOTO HA HUX KOJHYECTBA aKaleMHYeCKHX

4acoB
Ne Pasgen gucunnauHbl/Tema Buabl yue6HoOM paboTbl, ®dopmbl TEKyLLErO
n/H .;_':, BK/1IO4AA CAaMOCTOATENbHYIO paboTy obyuatowmxcs, KOHTpOASA
E § NPaKTUYECKYIO NOATOTOBKY U TPYA,0EMKOCTb ycneBaemocTy;
© S 3 (B yacax) dopma npomeKyToOUHOMU
g § g ‘i KoHTaKkTHaA paboTta npenoaaBaTens c = aTTectauum
g z x 9 obyuatowmmumca g (no cemecmpam)
Q = o © s 5
Slg i £ 8
0 g ) Nekuumn CemuHapckue/ | KoHcynb S a
-
% O npaktuueckue/ | Tayum 8
=g s
o nabopatopHble ©
c o
3aHATUA
1 2 3 4 5 6 7 8 9 10
1 Paspgen 1. HepreTMYecKuii CNEKTP 3/1EKTPOHA B NAEa/IbHOM 2 12 6 6 6 - 3 Onpoc
KpucTanne. PeweHne 3agay
2 Pasgen 2. MeTogbl pacyeTa 30HHOM CTPYKTYpbl. 2 12 6 6 6 - 2 PeweHune 3agay
3 Pasgen 3 3¢dekTnBHaA macca. 2 12 6 6 6 - 2 PeweHune 3agay
4 Pasgen 4. Bsaumoaencrame mexKay 31eKTpoOHaMM. 2 12 6 6 6 - 5 PeweHune 3agay
5 Paszgen 5. KonebaHna KPUCTaNNMUYECKOW peLLEeTKN. 2 12 6 6 6 - 5 PeweHwne 3agau
6 Pasgen 6 Bsaumopgencreme aneKTPOHOB C KOIEBAHUAMM PELLETKM. 2 12 6 6 6 - 4 Onpoc
MNoAarotoBKa K aK3ameHy 2 27 2 TectnpoBaHue
JK3ameH 2 8
KCP 2 14
Urtoro yacos 2 144 36 36 36 2 21




4.2 TInaH BHeayIUTOPHOH CaMOCTOATEIbHOI PadoThl 00YYAIOLIUXCS N0 TUCHHUIIJIMHE

CamocToAaTesnibHaa paboTta obyyatowmxcs YyebHo-
meToanyecKkoe
OugeHo4yHoe
CemecTp HassaHue pasgena, Tembl BUL CAMOCTOATENBHOM DaGO Cpokn TpyaoemKkocTb cpencTso obecneuerune
" MOCTOATE/IbHOM bl o
A P BbINONHEHUA (qac') CamMoCTOoATEIbHOU
paboTbl
Pasgens! 1,2,3,4,5,6 21 M3 cnuncka
A reemn B TeueHne 3a4a4um u
2 PelweHne gomalwHMX 33434 nuTepaTypbl.
cemecTpa ynpaxHeHus
MNoparoroBKa K aK3ameHy M3 cnucka
PaboTa c neKuMOoHHbIM MmaTepuanom| B KoHue
2 . " 27 TecT nuTepaTypbl.
M y4ebHOWN nnuTepaTypoit cemecTp
a
O6wmit 06bem camocTosATeIbHOW pPaboTbl NO AMcuMnanHe (Yac) 48




4.3 ConepixaHue y4eOHOTro MaTepuaa

CopeprxkaHue pas3iesioB U TEM AUCIUTUIMHBI

Pa3nes 1. DHepreTu4eckuii CeKTp 3J1eKTPOHA B HAEAJIBHOM KpHCTAJLIE.
1.1. CBOOGOAHBIC AIEKTPOHBI

1.2. DneKTpOHBI B IEPUOJUYECKOM MOJI€ KPUCTATUTMYECKOU PEIIETKH.
1.4. CoiicTBa KBa3UHMITYJIbCa.

1.5. CummeTpust oOparieHust BpeMeHH.

Pa3znes 2. MeToabl pacyeTa 30HHOH CTPYKTYPbI.

2.1. [Tpubnuxenne CUILHON CBSI3U.

2.2. [Tpubnuxenue cnaboil CBs3H.

2.3. [Ipumep aByMEpHOM KBaJAPATHOU PELIETKH.

2.4. MeTronpl YNCICHHBIX PACUETOB 30HHON CTPYKTYPBHI.

Pa3nea 3. dppexTuBHan macca.

3.1. ITpubnnxenue 3pPpeKTUBHOM Macchl: ciryyail HEBBIPOKAECHHBIX 30H.
3.2. [Tpubnnxenne 3pPpeKTUBHON MacChl IS BHIPOXKICHHBIX 30H.
3.3. [lonsiTue IbIpKHU.

Pa3nea 4. BzaumogeiictBue MexK1y 3JIeKTPOHAMM.

4.1. I'a30BbIi1 mapaMeTp.

4.2. lusnexktprudeckas IpOHUIIAEMOCTh 3JIEKTPOHHOTO rasa.

4.3. DKxpaHUPOBAHKE OIS 3aPSHKEHHOTO TPUMECHOTO IIEHTPA.

4.4. IInazmMeHHbIe KONeOaHUs.

4.5. lnanextpruyeckas IpOHULIAEMOCTh MOJTYITPOBOAHMKA.

4.6. DKCUTOH.

4.7. Ilepexoq MoTTa MeTal— IUIIEKTPHUK.

4.8. CuibHO JIETUPOBAaHHBIE MOJIYTIPOBOIHUKH.

4.9. ®epMU—KUIKOCTb.

Pa3nea 5. Kosiedanusi kpucrasinueckoi pemerKku.

5.1. Konebanust TpeXMepHOM KpUCTATUINYECKOH PEIIeTKH.

5.2. dyHKIMS pacipeaereHus: 4acTor.

5.3. luHamMMKa pereTKd HOHHBIX KPUCTAJUIOB.

5.4. Cootnomenue Jlunnena—3akca—Temepa.

5.5. KBanTOBas Teopus KoyeOaHui.

5.6. Konebanus kpucramia ¢ Aepexramu.

Paspnen 6. BzaumopeiicTBHe 3JIEKTPOHOB € KOJICOAHMAMH PELIETKH.
6.1. Annabarudeckoe npUOIIKEHHE.

6.2. DnekTpoH—(pOHOHHOE B3aMOJICHCTBHE.



4.3.1 TlepeyeHb CEMUHAPCKHX, MPAKTHYECKHX 3aHATHI M J1aGOPATOPHBIX padoT

TpyAoemMKocTb
(yac.) o
HanmeHoBaHwue opmMupy-
Bcero N3 Hux pMnpy
Ne CeMMHapoB., emble
/n Ne paspena NPaKTUYECKUX U Hacos | npaxth- KomneTeH
n -
p . yecKas OueHoYHble
nabopaTopHbIX nm
paTop NOAroTO cpencTBa L
pabort
BKa
2 3 4 5 6 7
dHepreTMYecKuii CNexkTp onpoc,
3NEKTPOHA B AeasbHOM 6 6 KOHTPONbHOE
KpucTanne. 3apaHmve
2. MeToabl pacyeTa 30HHOM onpoc
CTPYKTYpBbI. 6 6
3. 3dbdekTMBHaA macca. onpoc,
6 6 KOHTPO/IbHOE
3ajaHue
4, B3saumogencrene mexay onpoc,
3/IeKTPOHaAMM. 6 6 KOHTPO/IbHOE
3ajaHue
5. KonebaHusa onpoc, OnK-1
KpVICTaI'IllMHECKOﬁ KOHTPO/bHOE
peLeTKu. 6 6 3ajaHue
6. B3saumopeictene onpoc
3NEKTPOHOB C
KONebaHMAMM peLleTKu. 6 6




4.3.2 TIlepeyeHb TeM (BONMPOCOB), BLIHOCHMBIX HA CAMOCTOSITEJIbHOE H3yYeHHe
CTYJA€HTAMM B PaMKaX caMocTosATebHoi padoTsl (CPC)

Ne Tema Bupa camoctosn- 3apaHue PekomeHayeman Konnuectso
Heg. TenbHol paboTbl nvTepaTtypa Yyacos
1. 3NeKTPOHbI B BHeayauTopHas N3yyeHune M3 cnucka 3

NEDMOANYECKOM NOE pabora. iMTepaTtypbl. nnTepatypbl. UHTepHeT
KpECTainmquKon Pellenne 3afad.  MCTouHuKA.
peweTku. CBoicTBa
KBa3MMMMY/bCa.
2. MeTomb! bacuéTa BHeaygutopHas MN3yyeHune M3 cnncka 2
30HHcf:7| c? VDb paborTa. nvTepaTypbl. nnTepaTtypbl.
n PYKTYP . NHTEepHET NCTOUYHUKM.
pymep A4BYMepHOMN
KBaApaTHON peLlleTKu.
3. NonBamKeHme BHeayauTopHan N3yueHune M3 cnucka 2
P . paborta. nuTepaTypbl. nnTepaTtypbl.
abpexTMBHOM Macchl NHTEPHET UCTOUHUKM.
ANA BbIPOXKAEHHbIX 30H.
4. MnasMeHHbIE BHeayauTopHan N3yueHune M3 cnucka 5
6 paborTa. nuTepaTypbl. nnTepaTtypbl.
KOnebaHnA B PelweHue 3aaau NHTepHEeT NCTOUYHUKM.
91EeKTPOHHOM rase.
5. [IMHamyKa pewweTku BHeaygutopHas MN3yyeHune M3 cnncka 5
P paborTa. nMTepaTypbl. nnTepaTtypbl.
MOHHbIX KPUCTANNOB. PelweHue 3aaau NHTepHEeT NCTOUYHUKM.
CooTHoweHwue
NinppeHa—3aKkca—
Tennepa.
6. AnnabaTieckoe BHeayauTopHan MN3yueHune M3 cnucka 4
A 6 paborTa. nMTepaTypbl. nnTepaTtypbl.
npuoankexne 'C.'g”" NHTEepHET NCTOUYHUKM.
ANHAMUKW PELIETKM.
10. TeKyLwme KOHCYAbTauum 2
11. MNoaroToBKa K aK3ameHy Bca nuTepatypa. 27
NHTepHeT
WUCTOYHMKM.

4.4 MeToan4yeckue yKa3aHusi 10 OPraHU3anMu CAMOCTOSITEILHON Pa0doThI CTY/ICHTOB

K coBpeMeHHOMY CIEITUATMCTY 00IIECTBO MPEABSIBIISET JOCTATOYHO IIUPOKHH MepedeHb TPeOOBaHMIH,
CpeIu KOTOPBIX HEMAJIOBAXKHOE 3HAUCHUE UMEET HAJIMYUE Y BBIITYCKHUKOB OTPEICICHHBIX
CIIOCOOHOCTEHN M YMEHHSI CAMOCTOSITEIILHO I0OBIBATh 3HAHUSI U3 PA3JTMYHBIX HCTOYHUKOB,
CUCTeMAaTHU3HPOBATh MOJTYYCHHYIO HH(OPMAIIHIO, JaBaTh OIEHKY KOHKPETHON (PMHAHCOBOI CUTYaIlUH.
dopmMupoBaHUE TAKOTO YMEHUS MPOUCXOANUT B TEUEHHE BCETO Meproia 00yUeHUs Yepe3 ydacTue
CTYJIEHTOB B MMPAKTHUECKUX 3aHATHUAX, BBIMOJHEHNE KOHTPOJIbHBIX 3a/1aHHM, HAMMCAHUE KYPCOBBIX U
BBIMTYCKHBIX KBATH(PHUKAIIMOHHBIX paboT. [Ipu s3TOM camocTosiTenbHas paboTa CTyI€HTOB UTpaeT
PENIAOIIYIO POJIb B X0JI€ BCET0 y4eOHOro mpoliecca.

Teopernueckue 3HaHUS, TOTYYCHHBIE CTYACHTAMHU Ha MIPAKTUYECKHUX 3aHATHUSAX U MPU
CaMOCTOSITETFHOM U3yYEHUH Kypca I10 JINTEPATyPHBIM HCTOYHHUKAM, 3aKPETUISIOTCS TPU BBHITOJTHEHUHT
MPAKTUYECKUX 3aJJaHUI.

[Ipu BBINIOJIHEHUH MPAKTUYECKUX 3a/laHui oOparaeTcsi oco00e BHUMaHKHE Ha BHIPAOOTKY y CTYJIEHTOB
YMEHHSI TPAMOTHO BBITIONHATH U OPOPMIIATH JOKYMEHTAIINIO, YMEHUS TOJIh30BATHCS HAYIHO-
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TEXHUYECKOM CIPAaBOYHOM JIUTEepaTypoil. KaxkapIil CTyA€HT JOJIKEH MOJATOTOBUTHCS K 3aIIUTE CBOETO
oTyeTa, pa300paBIIMCh C TEOPUEH MCCIETYEMOTO SIBJICHUS.

Texymiast paboTa Hax y4eOHBIMUA MaTepUaIaMH BKIIIOYAET B ¢€0s1 CHCTEMAaTHU3alUI0 TEOPETHIECKOTO
MaTepHala KakJ01 MpakTHIeCKOi paboThl, 3aI0JIHEHHSI TPONYIIIEHHBIX MECT, YTOYHEHUS CXEM U
BBIJICTICHUS TJIABHBIX MBICIICH OCHOBHOTO COJIEpKaHuUsl pPa0OTHI. [[Jsl 3TOT0 HCIONB3YIOTCS UMEIOIITUECS
y4e0HO-METOIMYECKUE MAaTePUATBI U IpyTasi pEKOMEHI0BaHHAs JIUTepaTypa.

FpaHHuH MG)KI[y paSHBIMI/I BHUJIaMU CaMOCTOATCIIBHBIX pa60T JOCTATOYHO pa3MBITbI, a CaMH BUBI
paboThl nepecekaroTcs. Takum 00pa3oM, CaMOCTOSITEIBHONW pab0oTa CTYICHTOB MOXKET OBITh KaK B
ayJIMTOPHH, TaK U BHE €€.

3akperieHUue BCEro M3y4eHHOTO MaTepraia OCYIIEeCTBIISIETCSl Ha KOHTPOJIbHOM padoTe. Taxxke MoxkeT
OBITH MPOBEJICH OIPOC MO BceM TeMaM Kypca. [IpenomgaBaTenb moMoraet pazooparhesi ¢ IpoOJIeMHBIMH
BOIIPOCAMH | 3a7a4aMH (110 MEpe MX MOCTYIUICHHUS ) B X0/1€ TEKYIIIUX KOHCYJIbTaIlUM.

4.5. IlpumepHasi TeMaTHKA KyPCOBBIX Pa0oT (MIP0eKTOB) (MPU HAJTUYHUHN)
KypcoBbie paboThl y4eOHBIM IIJIAHOM HE MPEAYCMOTPEHBI

V. YuebHo-MeToqMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHne JUCIHIIMHBI

a) nepeuenv 1umepamypul

1. AmnecnuH, C. C. DieMeHThI KBAHTOBOW MEXaHUKHU B (PM3HMKE TBEPJIOTO TelIa : y4eOHOe Ioco0ue
/ C. C. AtnecanH. — 2-¢ u3., noi. — Kpacrosipck : Cubl'Y um. akanemuka M. @. Pemetnéna,
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V1. MaTepuajJbHO-TeXHHYeCKOe o0ecneyeHue JUCIHIINHBI (MOTYJIsl)
6.1. YuyeOHo-s12a00paTOpHOE 000pyA0BaHME:
[IpakTuueckue 3aHATUS MO JAHHON IUCHMILIMHE HPOBOAATCA B y4eOHOW ayIUTOpUU IO
pacnucanuio. JlaboparopHoe 060py10BaHKE HE IPETYCMOTPEHO.
Ha (akynprere wuMeercss KOMIBIOTEPU3UPOBAHHAS AayAMTOpPHUS, MpeJHa3HAuYCHHAs s
CaMOCTOSITENIbHOW  paboThl, C HEOrpaHUYEHHBIM JOCTYIIOM B VIHTepHeT, CcTaHgapTHHIE
CpeICTBaMH MPOCMOTpA MPE3EHTAINI U APYTUX MaTepHalioB MO Kypcy.

6.2. IIlporpamMHoOe obecnieyeHue:

CTaH,Z[apTHBIe CCPBHUCHI CCTHU I/IHTCpHeT, CTaHAApPTHBIC CPpCACTBAMU IIPOCMOTPA Hpe3eHTaHHﬁ u
APYTrux MaT€pualioB 11O KypCy

6.3. Texnnuyeckue u 3JIEKTPOHHbIE CPeICTBA:

Jlis ipoBeieHus! MPaKTUYECKUX U JIEKIIMOHHBIX 3aHATUH B KaUeCTBE JIEMOHCTPAILIMOHHOIO
000py10BaHUS HCIIOIB3YIOTCS IIPOEKTOP, IKPAaH M MEIOBast 10cKa. Mcronb3yloTcst COBpeMEeHHbIE
oOpa3oBaTeNnbHble TEXHOJOTMU: MH(MOpPMALMOHHBIE (JeKIUM U npezeHTauun B Power Point),
MPOEKTHBIE (MyJIbTHMEIHNA, BUACO, NOKYMEHTalbHbIE (puibMbl). Mcmonbp3oBanue riiodaabHOM
KOMIIBIOTEPHOM CETH MO3BOJISIET 00eCHeunTh JOCTYINHOCTh VIHTEepHET-pecypcoB U peann3oBaTh
CaMOCTOSITENIbHYIO Pa0OTY CTYJIEHTOB, B X0JIe KOTOPOW OHU MOTYT BBIYMTHIBATh HAyUHbIE CTAThU
o TemMaMm Kypca. Ha JIeKIusx MOryT MCHojiab30BaThCsl MYJIbTUMEIUNHBIE CPEICTBA: IMPOEKTOP,
MEepeHOCHON 7KpaH, HOyTOyK. Ha ¢akynpTeTe umeeTcsi KOMIbIOTEpU3UPOBAHHASA ayIUTOpUS,
npeJHa3sHauYeHHas JJIs CAaMOCTOSITENIbHON paboThl, C HEOIPAaHUUYEHHBIM J10CTYNIOM B MIHTEepHeT.

MaTe[ZI/IaJ'IBIZ HAYYHBIC CTAaTb! U3 PCUCH3NPYCMbIX KYPHAJIOB U MOHOFpa(I)I/II/I, paccMaTpruBarOInC
COBPCMCHHBIC TOXOAbI U UCCIICAOBAHHUA B 00J1acTH KBaHTOBOM (1)I/I3I/IKI/I TBép,[[Ol"O TCIa.

VI1l. O6pa3oBaTesibHbIe TEXHOJIOTUH

B cootBerctBum ¢ tpedoBanusmu ®I'OC BO, B yueOHOM mpoliecce HCTOIb3YIOTCS
AKTUBHBIC U UHTEPAKTUBHBIE (DOPMBI TTpOBeeHUS 3aHATUN. HTepakThuBHBIE (JOPMBI PabOTHI
Ha Y4EOHBIX 3aHATHUSAX MPEIYCMATPUBAIOT AKTHBHYIO TMO3HIIMIO CTYACHTOB IMPH HU3yYECHUU
Marepuaia, HalpuMep, CaMOCTOATENbHO MOATOTOBUTH JOMOJIHEHHE K TEME U BBIHECTH €0 Ha
oOCyX/IeHle, TIPOBECTH JWCKYCCHIO, BKJIIOUHUTH DJIEMEHTHl COOCTBEHHBIX HAYYHBIX
HCCIEAOBAaHUN M CcJeNaTh KPaTKyl MPE3EHTALMI0 CBOUMX BBICTYIUICHHMH Ha Hay4YHBIX
KoH(pepeHnusax. Bce 510 (dopmupyer CHocoOHOCTHM TPUMEHSTh 3HAHUS, YMEHUS U
JTUYHOCTHBIC KA4eCTBa AJIA YCIEUTHOW JAEITeTbHOCTH B 00JIACTH MCCIEAOBAHUN MarHUTHOTO
COCTOSIHUSI BEIIECTBA.

Ha mnpaktuueckux 3aHATUSAX CTYAEHThI MCIONB3YIOT aBTOpckue 3azadyu. Ilo

MarepuaigaM HaONIOJCHUN OHU MPUOOPETAIOT HMCCIIeIOBATEILCKHE HABBIKH, HEOOXOIUMBIE
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Ui paboThl MO MEXAUCUUIUIMHAPHBIM HAMpaBJIEHUsAM, IOCle IOJIy4eHus 0a30BOro
o0pa3oBaHusl U (OPMHUPYIOT KOMIIETEHLIMIO T'OTOBHOCTH BBIIBUTH €CTECTBEHHOHAYUYHYIO
CYIIHOCTb NpOO0JIeM, KOMIIETEHIIMIO TOTOBHOCTH HCIIOJIb30BaTh METOJbI TEOPETHUECKOW U
OKCHEPUMEHTANbHON (U3MKM B  MPO(ECCHOHATBHOW JEATENBHOCTH JUIS  U3y4YCHHS
MarHUTHBIX BEIIECTB.

IIporpamma ocHOBaHa Ha MCIIOJIb30BAaHUM COBPEMEHHBIX 00Pa30BaTENIbHBIX TEXHOJIOTUI:
nHGOPMAIMOHHBIX (JeKIMU U Tpe3eHTanuu B Power Point), mpoeKTHBIX (MyJIbTHMEINA, BUJIEO),
JIUCTAaHIIMOHHbIE, HAYYHO-MCCIIEeI0BATEIbCKON HANIPABIEHHOCTH U T. II.

VIIl. OneHouynbie MaTepUAJIbI VISl TEKYIEr0 KOHTPOJISI M IPOMEKYTOUYHOI aTTecTaluu
®onp oueHouHbIx cpenctB (POC) mpeacTaBieH B MPUIOKEHHH.
8.1.1. OnieHo4HBIE CPEACTBA AJIsi BXOAHOTO KOHTPOJISI IIPOBOJAMTCS ONPOC HA IEPBOM 3aHATHH.

8.1.2. OnieHOYHBIE CPEACTBA TEKYLIET0 KOHTPOJIS.
Copepxanue yuyeOHOro Marepualia pasJeieHO Ha JuaakThdeckue eauHuinbl (JIE) —

IPEIMETHbIE TEMbl, MOJJEKAIlUe O0053aTeIbHOMY H3YYEHHIO M YCBOEHHUIO B IIpoliecce
oOydueHUsl. YUUTHIBACTCS MPOMEKYTOYHAS ATTECTAIIHS 110 UTOTAM CAMOCTOSITEIILHOM PabOThI,
MIPEAYCMOTPEHHOM MPOrpaMMON Kypca.
IIpuMepHbIe TeCTOBbIE 3aJaHMsI 110 KBAHTOBOM T€OPHH TBEPIOTO Teja MPUBEICHBI B
(oHaX OLIEHOYHBIX CPEICTB.
8.1.3  OueHouHble cpescTBa ISl TPOMEXYTOUHOM aTTectanuu [Ipomexxyrodnas arrectanus

IIPOBOJUTCS B (hOpME IK3aMEHA.

MaTepI/IaJ'IBI AJIA TIPOBEACHU A TCKYHICTO U IIPOMEKYTOUYHOTO KOHTPOJIA 3HaHUH CTYACHTOB!

KomneTteHuun,
No KOMMOHEHTbI
mn Bug, KoHTpons KoHTponupyembie Tembl (pa3genbl) KOTOPbIX
KOHTPO/IMpPYLOTCA
1. Onpoc. Mposepka JHepreTMYECKU CNEKTP 3/1EKTPOHA B OMNK-1
peleHns [oMaLLHel naeanbHOM KpucTanne.
3a4a4u
Onpoc. MeToabl pacyeTa 30HHOM CTPYKTYpPbI. OMK-1
2.
Onpoc. dddeKkTnBHaA macca. OMK-1
3.
Onpoc. Mposepka B3anmopenctame mexay 3NeKTPOHaAMU. OMK-1
4,
peleHna AomaLlHen
3ajaun
Onpoc. MposepKa KonebaHusa KpUCTananyeckom peleTku. OMK-1
5.
pelleHna gomaluHen
3ajaun
Onpoc. B3anmopencTame 3/1eKTPOHOB C OMK-1
6. KONebaHMAMM peLleTKu.
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[Iporpamma coctaBieHa B coorBeTcTBUH ¢ TpeboBanusmu OI'OC BO no HanpapiieHHIO

noarotosku 03.04.02 dusuka.
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