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I. EJIN U 3AJAYM JUCHUATIIMHBI (MOTYJIST):

Memnn:

[Mporpamma pa3paboTaHa B COOTBETCTBHUHM C OCHOBHOW 00pa3oBaTEIbHOH MPOTrpaMMOi

®I'OC BO mno HnampaBnenuto 03.03.02 «Dusumka» M TpeaHazHadeHa I oOecreueHus

JUCHUITIINHBI «BBCI[GHI/IC B (1)I/I3I/IKy TBEPAOro TEiIay, HSy‘IaeMOﬁ CTyACHTaMUd B TCUCHUC

mecToro ceMeCTpa.

OcHOBHast 1eNb ATOM JUCUMIUIMHBI - JaTh CTyAEHTaM 3HaHUS O (OPMHUPOBAHMUH,

CTPOCHUU U CBOMCTBax TBEPABIX TECJ, 4@ TAKXKE O MEXaHU3MaX IMPOTCKAOIIUX B HUX SIBIICHUI IIpH

Ppa3INIHbIX (1)I/ISI/ILIeCKI/IX BOSﬂCﬁCTBHHX.

3agaun:

00y4YHTbH CTYJCHTOB OCHOBHBIM pa3ienaM (U3UKU TBEPAOTO TeNa;

o0ecrieunTh OBJaJeHUE (YHIAMEHTAIBHBIMU MOHATUSAMHU, 3aKOHAMHM M UX CIEACTBUSAMM,
IpUMEHSEMbIMH B (PU3HKE TBEPAOro Tea;

o0ecrneynTh OBJIaJIEHUE OCHOBHBIMH TEOPETUYECKMMHU U 3KCIIEPUMEHTAILHBIMU METOJaMU
UCCIIEIOBaHUM, IPUMEHSIEMbIMU B (PU3UKE TBEPOIo TeNa;

BbIpa0OTaTh Yy CTYJIEHTOB HAaBBIKOB CaMOCTOSITEIbHOM yueOHOIl palOoThbl, pPa3BUTh y HUX

HHTCPEC K I[aJ'IBHeﬁIJ.Ieﬁ IMO3HaBaTEILHOM JACATCIIbHOCTH.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

VYyeOHass mucnuiuiiHa (MOIyNb) «Beedenue 6 ¢uszuky meepdoco mena» OTHOCUTCS K

BapHaTUBHOW YaCTU MPOTPAMMBI.

Jnis m3ydeHust 1aHHOW y4eOHOM MUCHMIUIMHBI (MOIYJIsl) HEOOXOAMMBI 3HAHUS, YMEHUS H

HaBBbIKU, (bOpMI/IpyeMbIe NPpECAMECCTBYOIUMHU JUCHUTITTMHAMM ©

- Mexanuxa,
- Monexynapuas ¢usuxa;
- Dnekmpuuecmeo u MazHemusm,
- Konebanus u eoanvi. Onmuxa,
- Amomuas uzuxa;
- Mamemamuueckuti ananus;
- Ananumuueckasn ceomempusi;
- Jluneunas ancebpa;
- BexmopHnwiii u menzopuwiii ananus,;
- Hugppepenyuanvhvie ypasnenus;
- Unmeepanvhvle ypasnenus u 6apuayuoOHHoe Ucyucienue;
- Teopus (hyHKYUU KOMNIEKCHO20 NEPEMEHHO20;
- Teopemuueckas mexanuxa,
- Keanmosas mexanuxa.
[lepedyenr mocnenyrONMx y4eOHBIX MUCIMIUIAH, IJII KOTOPBIX HEOOXOAMMBI 3HAHUS,

YMEHUS ¥ HaBBIKH, (hOpMUpyeMble JaHHOH y4eOHO! AUCIUILTUHOMN:

- Qu3UKa KOHOEHCUPOBAHHO2O COCMOSHUSL,

- OcHo8bl Kpucmaniiopuzuxu,

- Qusuxa OUdIeKMpPUKo8;

- Hughpaxyuonusie memoowvl ucciedo8anus eeujecmaa,
- QusuKa MACHUMHBIX SGACHULL,

- Amomuas u MoneKkyiApHas cneKmpoCKOnusl,

- Qu3uKa peHmeeH08CK020 U3TYUeHU,



- Jlazepnas ¢usuxa,
- Jlazepnasi cnekmpocKkonust.

TpeOoBaHusi K pe3yibTaTaM 0CBOEHHS AU CHUIIMHBI

[Ipomiecc oOCBOEHHWS IUCHUIUIMHBI HAMpaBICH Ha (QOPMUPOBAHHUE KOMIIETCHIIUH B
coorBercTBur ¢ ®I'OC BO u OIl BO 1o gaHHOMY HampaBJIEHHIO [TOATOTOBKH (CHEIIHATIbHOCTH)

03.03.02 ®dusuka:

IlepedyeHb MIaHMPyeMBbIX Pe3y/JIbTATOB 00yUYEHUS 10 JUCHUILUIHHE (MOTYJIIO0),
COOTHECEHHBIX ¢ HHAMKATOPAMH J0CTHKEHHUSI KOMIIETeHIH I

Komnierenuus HNuaukaropsl PesyabTaThl 00yyeHus
KOMIIETCHIIUH
OIIK-3: cnoco6nocts | OIIK-3.1 Ob6nanaer | 3HaTh:
UCIOJIb30BaTh 0a30Bble | 0A30BBIMU ba3oBble OCHOBBI BBeA€HUS B (PU3MKY
TEOPETUYECKHE 3HAHUS | TEOPETUUECKUMU TBEPAOrO Tea.
(byHaaMEHTaIbHBIX 3HAHUAMH YMers:
pasgenoB  oOmieid W | GyHAAMEHTAIBHBIX OmnpenensTe  mpenenbl  NPUMEHUMOCTH
TEOPETUYECKOU pa3genoB  oOmiell M | OCHOBHBIX MOJIOXKEHUH BBEACHUS B (DU3UKY
GU3UKN I pemeHHs | TEOPETUYECKON (DM3MKH | TBEPIOTO Tena.
npodecCHOHATIBLHBIX JUISL pewenus | Bnaners:
3a/1a4 poheCCHOHATBHBIX HaBbikamu pernieHus 3aeMEHTapHBIX 3a/1a4y
3a1a4 B o0nacTH (pu3MKH TBEPJOTO Tea.
OIIK-3.2 Ilpumensier | 3HaTh:
CUCTEMHBI mOAX0J B | MareMarndeckuii anmapar, MO3BOJISIIOLINNA
obacTu pemars (dyHIaMeHTaJIbHbIE 3aa4u
(byHIaMEeHTAIBHBIX IIPUKIAJHOTO M HCCIEA0BATEIIBCKOTO
pa3genoB  oOmed U | xapakrepa B o0Onactu (U3MKUA TBEPIOTO
TEOpPEeTUYEeCKON (hM3MKH | Telna.
JUISL pemeHus | YMeTs:
npodeccnoHamIbHbIX Onpenensitb METOAbl M MOAXOABI IS
3a1a4 peleHus (byHIaMEeHTaJIbHBIX 3a1a4
IPUKIAJHOTO M HCCIEA0BATEIBCKOTO
XapakTepa B 001acTH (QU3MKU TBEPAOTO
Tena.
Bnaners:
HaBbikamu pemenust (pyHaaMeHTaIbHBIX
3aja4 B 00nacTu (U3UKU TBEPIOrO Tela B
pamMKax MCCIe10BaTeIbCKON eI TEIbHOCTH.
[1K-1: cnocoGHOCTH IK-1.1 Obnanaer | 3HaTh:
UCIIOJIb30BaTh CIIOCOOHOCTBIO MareMartnueckuil annapar, MOo3BOJISIOIINN
CIEUAIN3UPOBAaHHBIE | HCIIOIb30BaTh pemars 3aJa4u IIPUKJIATHOTO u
3HaHUS B 00J1aCTH CHeIMalM3UpPOBaHHbIE | MCCIIEOBATEIBCKOIO Xapakrepa B o0nactu
(Gu3uKM 17151 OCBOGHUST | 3HaHUS B obOnactu | pus3uku TBEPIOTO Tena.

pOQUITBHBIX
buznuecKux
JMCIUTLITAH

GbU3UKH 1T OCBOCHUS
PO UIBHBIX
buzmyecKkux
TUCIUTLTAH

VYMmeTs:
Onpenenarb MeTOAbl W MOAXOABI IS
pemeHI/m 3a1a4 HpI/IKJ'IaJIHOFO Hu

UCCIIEIOBATEIbCKOTO XapakTepa B 00JIaCTH
¢bu3uKK TBEPAOIO TENA.

Bnaners:

HaBbikamu pemienust 3amad B o0jactu
¢u3ukn  TBEPIOrO Teda B paMKax




HCCHCHOB&TCHBCKOﬁ ACATCIIBHOCTH.

OIIK-1.2 IIpumensier
CHEIMATM3UPOBAHHBIE
3HaHUST B 00JacTu
(GU3MKU IS OCBOGHUS
POPUIBHBIX
(buznuecKux
JTMCIIUTUIAH

3HaTh:

MareMaTtnueckuil anmnapar, M03BOJISIOIIHAN
pemiats NpopuIbHBIE 3a/1a4l MPUKIATHOTO
U HCCIENOBATEIbCKOIO  XapakTepa B
obnactu (hu3uku TBEPIOTO TEA.

YMers:

Onpenensitb METOAbl MU TMOAXOABI IS
pemeHust MpOGUIBHBIX 33124 MPHUKJIATHOTO
U HCCIENOBAaTEIIbCKOIO  XapakTepa B
o0nacti pU3MKHU TBEPIOTO TEIA.

Bnaners:

HaBbikamu pemieHust mpoiauibHBIX 33134 B
obnactu Qu3uMKH TBEPAOIrO TelNa B paMKax
HCCIIE0BATEIBCKON 1E€ATEIbHOCTH.




V. COJEPKAHUE U CTPYKTYPA JTUCHUIIJIMHBI

O0beM TMCUMILUITHHBI COCTaBJIsIeT 4 3aueTHbIe eTMHUIBI, 144 yacos,

B TOM 4Hcjie_36 4acoB KOHTAKTHOH padoThI.

N3 aux PEAINIYETCA C UCIIOJIB30BAHUEM SJICKTPOHHOI'O O6y‘leHI/IH N JUCTAaHIIMOHHBIX 06paSOBaTeJ'II)HBIX TeXHOHOFHﬁgqaCOB.

N3 Hux 0 gacoB — npakTudeckas moaroToBKa.

®opMa NPOMEKYTOUYHOM ATTECTAIUM . DK3AMEH.

4.1. Couepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHO€ 10 TeEMaM, ¢ YKa3aHUEM BHUIAOB y‘leﬁHLIX 3aHATHII U 0TBEJEHHOI0 Ha

HHX KOJHYECTBA aKAIEMHUYCCKHX YaC0B

Ne Paznes nucouminHbl/ TEMA Buapl yueOHoO# paboThI, ®opMa TeKylIero
n/H 5 BKJIIOYAsi CAMOCTOSITENIbHYIO pa0OoTy 00y4arouxcs, | KOHTPOJIA
2 MPAKTUYECKYIO MMOJTOTOBKY U TPYJOEMKOCTh ycneBaemMocTu/
E (B yacax) dopma
= NPOMEKYTOYHOM
= = aTTecTanuu
§ KonTakTHas pa60Ta npenoaaBares € é (HO ceMeCTpaM)
§ 00yJaroIUMHUCs S
&
: 5z
= R S =
2 Z 2 S 'S
o 8 = = 2
> = <
o < = 5 @) =
5 : ; § Jlexnmus | Cemunap/ KoncyabTamus
; = = IpakTuyeckoe,
8 3] g \Z’ JabopaTopHoe
m © 3aHsAATHE
1 2 3 4 5 6 7 8 9 10
1 OJIEeMEHTHI, COCTMHCHHUS, BCIIIECTBA, DKcmpecc-ompoc
Matepuanbl. Jluarpamma coctostHus. TBepmoe | 6 2 1 1 - - 2
TEIo
2 CuMMeTpHs U CTPYKTYpa TBEPBIX TEI 6 9 5 1 2 - 6 Dkcnpecc-omnpoc.
CobecenoBanue
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3 JudpakMoHHbIE  METOJBI  HUCCIIeJOBaHUs | 6 8 4 1 1 - 6 DKcrpecc-omnpoc.
CTPYKTYPBI TBEPJBIX TEJ CobecenoBanue
4 OHeprus  cBs3u  (KOre3uw) BemiectB ¢ | 6 11 7 2 2 - 6 DKcrpecc-omnpoc.
pPa3IMYHBIM THIIOM XUMHUYECKON CBSI3U CobecenoBanue
5 @DOHOHBI U KOJICOAHHSI PEIICTKH 6 11 6 2 2 - 8 DKcrpecc-omnpoc.
CobecenoBanne
6 TenoBbIe CBOMCTBA TBEPBIX TEI 6 10 6 2 2 - 6 DKcnpecc-onpoc.
CobecenoBanue
7 CBOOOIHBIN TIEKTPOHHBIN T'a3 6 11 6 2 2 - 6 DKcnpecc-onpoc.
CobecenoBanune
8 DHEPreTUIECKUe 30HbI 6 11 6 2 2 - 8 DKcrpecc-ompoc.
CobecenoBanune
9 JudnexTpuku 6 8 4 1 1 - 6 DKcrpecc-omnpoc.
CobecenoBanune
10 | IlomynpoBOAHMKOBBIE KPUCTAILIIBI 6 10 5 1 2 - 8 Dkcnpecc-omnpoc.
CobecenoBanune
11 | MarHuTHBIE CBOMCTBA TBEPABIX TEI 6 8 4 2 1 - 6 DKcmpecc-onpoc.
CobecenoBanune
12 | CBepXmpoBOIUMOCTh 6 8 4 1 1 - 4 DKcrpecc-onpoc.
CobOecenoBanue

9Kk3ameH | 6 4 - 4

Htoro uyacon 144 59 18 18 - 72 36

4.2. Il1aH BHeayAUTOPHOMH CAMOCTOATEIbHON Pad0Thl 00YYAIOIIUXCH N0 AUCHUIIIMHE
CamocTosaTenpHas paboTa o0yJaronuxcs YueGHo-
OHCHOIIHOG METOAUYCCKOC
Cemectp Ha3Banue pa3nena, TeMbl Bl caMOCTOATENbHO paboThI Cpoxn | TpyaoemMKocTb FE— obecneuenme
BBIIIOJIHCHUS (‘IaC.) CaMOCTOATCIBHON
paboTsl
1 DJleMeHTbl,  COCJMHEHHs,  BellecTBa, IToaroToBKa K ay JUTOPHBIM 3aHATHAM 110 B Teucnme DKcIpecc-opoc []_’ 2]
MaTepuanbl. Jlmarpamma  COCTOSIHMA. yka3aHHOH Teme. M3yueHne HayqHOH 1 2
TBepaoe Tes10 CICIHAITEHON yU4eOHOW JIUTEPaTypPHI. cemectpa




CamocrosiTenpHas paboTa 00yJaronmxcs YuebHo-
OLEHOYHOE METOJUYECKOE
CemecTtp HasBanue paznena, Tembl B 4 a6 Cpoxn | TpymoeMkocTh ofecrieueHne
HJ CaMOCTOATCIbHOU PaO0OThI S — (uac.) CpCaCTBO CAMOCTOSTEILHOMN
paboTsl
2 CuMMeTpHs U CTPYKTYpPa TBepAbIX TeJl IToaroToBKa K ay JUTOPHBIM 3aHATHUAM IO B reucHue 6 DKcIpecc-onpoc [1-14]
yKa3aHHOU TeMe. M3ydyeHne HayuyHOU U
CreMaIbHON Y4eOHOMH JINTepaTyphl. cemectpa
3 JudpakunoHHbIe METOAbI HCCJIeI0BaHUSA IToaroroBka K ayAUTOPHBIM 3aHATUAM 110 B reucHue 6 DKcnpecc-onpoc [1-14]
CTPYKTYPHI TBEPABIX TeJl yka3aHHOH Teme. M3yueHne HayqHOH 1 cemectpa
CHenuanbHON yueOHOM IUTepaTyphl.
4 OHeprusi cB3M (KOre3uM) BellecTB ¢ IToaroroBka Kk ayAUTOPHBIM 3aHATUAM 110 B reucHme 5] Dkcrpecc-onpoc [1_14]
Pa3JUYHBIM THIIOM XMMHUYeCKO# CBSI3H yKka3aHHOH Teme. V3yueHne Hay4qHOIl U
CHENHANTGHON yUeOHOM IUTEPaTypPHI. cemectpa
5 @OoHOHBI U K0J1e0aHNs peleTKH IToaroroBka Kk ayAUTOPHBIM 3aHATUAM 110 B TeucHme 8 DKcrpecc-onpoc [1_14]
ykazaHHOU Teme. V3ydueHune HaydHOU u
CHeNHANTBHON yueOHOM JIUTEPaTypPHI. ceMectpa
6 TenJioBble CBOMCTBA TBEPABIX Tel IToaroToBka K ay JUTOPHBIM 3aHATHAM IO B teuenne 6 DKcIpecc-onpoc [1-14]
ykazaHHOU Teme. V3ydueHune HaydHOU u ceMecTpa
CHeNHANTBHON yueOHOM JIUTEPaTypPHI.
7 CB0001HBII 2JIEKTPOHHBIII ra3 [ToaroTroBka K ayAUTOPHBIM 3aHATHUAM IO B Teuenue 6 DKcIpecc-onpoc [1-]_4]
yKazaHHOH Teme. M3ydyeHue HayyHOU u ceMecTpa
CHenMaIbHON y4eOHOM JInTepaTyphl.
8 JHepreTrn4ecKue 30HbI [MoaroToBka K ay JUTOPHBIM 3aHATHAM IO B teuenne 8 DKcIpecc-onpoc [1-14]
yKazaHHOH Teme. M3ydyeHue HayyHOU u ceMecTpa
CHeNHaNbHON yueOHOM IUTEpaTypHl.
9 JAudiiekTpukn IToaroroBka Kk ayAUTOPHBIM 3aHATUSIM 110 B teuenue 6 DKcrpecc-onpoc [1-14]
yKa3aHHOU TeMe. M3ydyeHne HayuyHOU U ceMecTpa
CHenHaNbHON yueOHOM IUTEpaTypHl.
10 Ilo1ynnpoBOAHUKOBBIE KPUCTALIbI IToaroroBka K ayAUTOPHBIM 3aHATUAM 110 B teuenue 8 DKcmpecc-onpoc [1-14]
yKa3aHHOU TeMe. M3ydyeHne HayuyHOU U ceMecTpa
CHenHanbHON yueOHOM IUTepaTypHl.
11 MaraurtHble CBOMCTBA TBEPABIX TeJl IloaroToBka K ayAUTOPHBIM 3aHATHUSIM 110 B teuenue 6 DKcmpecc-onpoc [1-14]
yKa3aHHOU TeMe. M3ydyeHne HayuyHOU u ceMecTpa

CHeNHaTbHON yueOHOH JIUTEpaTypHl.




CamocrosiTenpHas paboTa 00yJaronmxcs YuebHo-
OHCHO‘IHOC MCTOAUYCCKOC
Cemectp HasBanue paznena, Tembl B 4 a6 Cpoxn | TpymoeMkocTh obecrieueHme

Nl CaMOCTOATEIBHON PabOThI - (uac.) CpEenCTBO CAMOCTOSTEIBHOR
paboTsl
12 CBepxnpoBoanMMoCTh IToaroroBka Kk ayAUTOPHBIM 3aHATUSIM 110 B teucnue 4 DKCIpecc-opoc [1-14]
yKa3aHHOU Teme. M3yueHue HayuyHOU U cemecTpa
CreMaIbHON Y4eOHOMH JINTepaTyphl.
OO0mmit 00beM CaMOCTOSITEIIBHOM PaOOTHI MO TUCIUTIINHE (Yac) 72

W3 HEX 00BbeM caMOCTOSTEILHON pa60T1>1 C UCIIOJIB30BAHHUEM DJICKTPOHHOI'O 06yqum U JUCTAHIITMOHHBIX

00pa30BaTeIbHBIX TEXHOJIOTHH (4ac)
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4.3. Copepxxanue yueOHOro MaTepuasa

Ne HaumenoBanue
pasfesia JUCHHUILVIMHBI Coaep:kanue TeM pasiena JUCHHUILIHHBI

1. BBonHoe 3ansatue: | [Ipenmer ¢usuku TBepaoro Tena. OnpeneneHue TBepaoro Tena. Poib
DIIEMEHTHI, BELIECTBA B TBEPJOM COCTOSSHUM B IIPUPOJE U B TEXHHUYECKOM
COCJIMHEHUS, BEIIECTBA, | Iporpecce. ODJIEMEHTbl, COEIMHEHUS, BELIECTBA, MaTEpHUalbl.
MaTepUabl. Jlnarpamma COCTOSIHUSL OTHOKOMIIOHEHTHOM CHCTEMBI.

JnarpamMmma cOCTOSIHUA.
TBepnoe Teno

2. Cummerpust u | CTpyKTypHbIE XapaKTEPUCTHKH BELIECTBA B KOHJIEHCUPOBAHHOM

CTPYKTYpa TBEpAbIX TeN | cocTosHuU. Kpucramisl, monumMepsl, aMopdHble cpelibl, KHUIKOCTH,
XKuakue kpucrawsl. Kpucramumueckas cucrema koopAauHat. Bexrop
TpaHCIALMU.  OJJEeMeHTapHas  TpaHciasauusa.  Kpucramimueckas
pemérka. OnemeHTapHas sdeiika. IlpumuTuBHas suelika. basuc.
Kpucramnuueckass ctpykrypa. TodeuHble 3J€MEHTHI (Onepanun)
cumMerpuu. @opmyia cumMmerpud. Ilopsnok ocell cuMMeTpuu s
Uea’dbHbIX KPUCTAJUIMYECKMX MHOTOrpaHHHKOB. (003HauyeHue
y3J10B, HapaBJIeHUH U mIockoctel. Ilapamerpsr Belicca u HHIEKCHI
Musiepa. Ocoboe (emMHUYHOE) HarpaBJICHUE.
Kpucramnorpadpuyeckne kareropun u cuHroHun. 14 pemeérox bpaso.
ToueuyHas rpynna cuMMeTpuu. 32 Kjlacca CHMMETPHH.

3. Hudpakiumonnsie O6parnoe npoctpancTBo. OOparHas pemérka. CBolcTBa Oa3MCHBIX
METO/Abl MCCIIEOBAHUS | BEKTOPOB 00paTHON peméTku. JJudpakuus u uaTeppepeHys BoaH B
CTPYKTYpbl ~ TBEpHBIX | KpucTaimiax. YciuoBus audpaknuu Bynsda-bparra.  Ycnosue
TeN audpakuuu uis oopaTHOM peméTku. Mmmynbe oTaaun kpucraiia

pu paccesHUM. ITocTpoenne OBanpja. IInockoctn
NEPIEeHANKYIIIPHbIE BEKTOpaM OOpaTHOW peleTKH U AeNsIine HMX
noniosam. 3oHbl bpuiuttosna. [IpuBenenue 30H.

4. OHeprus CBsA3M | THIBI XMMHYECKHMX CBA3€H B KpucTtauiax. IloreHnman voHuzanuu.
(kore3un) BELIECTB C | DHEPrus 3JIEKTPOHHOrO cpojcTBa. MonekynsapHas cBa3b. [lorennuan
pa3IUYHBIM tunoMm | Jlennapna—/[xonca. Pemérounsie cymMmbl. PaBHOBECHOE COCTOSIHHE.
XAMHYECKON CBSI3HU WNonnas cBsa3p. DHeprus Manenynra. Ilocrosnnas ManenyHra.

Merton  OBbeHa. KoBasnenTHas  cBsa3b.  HampaeneHHocTs U
HacelllleHHOCTh cBsized. IlpaBuia FOm-Posepu. 7- u O — cBssm.
I'ubpuanzanms coctosHuid. MeTtanyeckas CBs3b.

5. ®oHoHBl U Konebanus | Kpuctannel ¢ OZHOATOMHBIM 0Oa3sucOM. YpaBHEHHS JBHIKEHUS.

pELIETKH HucnepcuonHoe coorHomeHue. das3oBass M TIpynnoBas CKOPOCTH
JlinHHOBONIHOBOE TpuOMmkenue. OO0mui ciaydail. [IpononbHble u
norepeyHble akycTudeckre kKonebanus. Kpucrtamibl ¢ JByXaTOMHBIM
O0aszucoM. YpaBHEHUs ABWXKEHUSA. JIMCTIEPCHOHHOE COOTHOIICHHE.
XapakTep OTHOCUTENIBHOTO JBMKEHHUs dYacTull. OnTuueckue u
aKyCTHUYECKHE BETBU.

6. TemoBele  cBoiicTBa | Kiaccuueckass 1 KBaHTOBasl TEIJIOEMKOCTH TBEpPAOIo Tena. Teopuu
JIADIIEKTPUYECKHUX Oitamreiina u [lebas. TemmoBoe pacmupenue. TemmonpoBoIHOCTb.
TBEPABIX TEI

7. CB0OOTHBIH CrekTp KBaHTOBBIX COCTOSHMII  CBOOOJHBIX  DJIEKTPOHOB B

3J'ICKTpOHHBII\/'I ras

OJTHOMEPHOM IIPOBOJHHMKE. 3acelleHue cocTtosiHui. Pacmpenenenue
®epmu-/lupaka. Briag TEIIOEMKOCTH JJIEKTPOHHOTO rasa B
TEIJIOEMKOCTh TBEPAOIO Tesa. DINEKTPONPOBOAHOCTh U 3akoH Oma.
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TermnonpoBoAHOCTs MeTauIoB. JIUAJIEeKTpUYECKass ITPOHMUIIAEMOCTD
NeKTpoHHOro rasa. lIlmasmennas w4acrtora. Ilornomenue u
OTPaKEHUE DSJIEKTPOMAarHUTHBIX BOJIH B IUIa3ME€ TBEPIOIO Tela
(momnepeyHbple ONTHYECKHE MOJIbI). JMCIEPCHOHHOE COOTHOIIEHUE
JUIL TIOTIEpPEYHBIX BOJH. lIpomonbHbIe IUIa3MEHHBIE KOJeOaHUS B
MeTajuInyeckol IieHke. [lmazmonsl. Bo30OyxaeHne niaasMoHOB npu
OTPaKEHUHU JJIEKTPOHOB OT IIOBEPXHOCTH METAILIA.

DHEPreTUYeCKUe 30HbI

VY4er nepuoJu4YHOCTH PELIETOYHOI0 NOTEHLMada. DHEPreTUYECKue
30HbI B KpucTamiax. ['eHeTnyeckasi CBSI3b SHEPreTHUYECKHX 30H C
aTOMHBIMH  COCTOSIHUSIMH ~ KPHUCTNIOOOpA3ylOIUX  YaCTHII.
Knaccudukanus TBEpABIX Te HA OCHOBE 30HHOW CXeMbl. DJIEKTPOHBI
u apipku. D¢pdextuBHas macca. [IpoBogumocts. Jpyrue Hocurenu
3apsana. Juddysus u nperid nHocutenein. [ToaBMKHOCTh HOCUTENECH.
DKCUTOHBI.

JnanekTpuku

DONEKTpUYECKHEe M ONTHUYECKHE SIBICHUS B HEMETAJUIMYECKUX
KpUCTaJLIax. JlromuHecueHuus. BriHy)XJIeHHOE  W3JIy4EHUE.
Teepnorensubie nazepbl. [ledektsl B kpucramiax. PamuarmonHo-
(u3nyecKkre mporecchl B TBEPAbIX Tenax. Du3mka MEeHTPOB OKPACKU
B KpHUCTaJLIaxX.

10.

[TonynpoBOIHMKOBBIE
KPHUCTAILIIBI

CobcTBEeHHbIE u IIPUMECHBIE ITOJIYIIPOBOTHHKH. 3aKoH
JeHCTByOIMX Macc. YpoBeHb @DepmMu B  IOJIYNPOBOJHHUKAX.
BbIpoxieHHbIE OJIYIPOBOJAHUKH. P-N-TIEpexo], BOJIbT-aMIIepHast
xapaktepucTuka. [lolynpoBOAHUKOBBIA BBIIPAMUTEIbHBIA JAHOI.
dororeHepanysi 1 peKOMOUHALMS HOCUTEIEH B IOJYNPOBOJHUKAX.
[IpsiMble 1 HempsiMble Tiepexoabl. TerioBasi MOHU3ALM IPUMECHBIX
aToMOB U JedekTtoB. OnrTuyeckas HakKayka IOJYIPOBOJIHUKOB.
KBasupaBHoBecue B 30Hax. KBasuypoBHu @Pepmu. CrioHTaHHas u
BBIHYKJCHHASI pPEKOMOMHALINS. VYcnosue MHBEPCUU B
IOJIyNIpOBOIHUKAX. JIa3ep Ha P-N — nepexoae. CBeTOANOA.

11.

MaruutHele cBOWCTBaA
TBEPJBIX TEN

Hua- u mapamaraetusm. @eppomMarHeTu3sM U aHTU(PEPPOMArHETU3M.
ONEKTPOHHBIN U AAEPHBIM MarHUTHBIN PE30HAHC.

12.

CBepXImpoBOAUMOCTh

Huskoremneparypuble cBepxinpoBogHuku. CepxnpoBoguuku [ u 11
pona. Oddexkr Meiicnepa. Teopun ['mu3Oypra, Jlannay, bapauna,
Kynepa, Hlpuddepa. Tynnensusiit a3¢pdpext. ddextsr xozedcona.
BricokoTeMIiepaTypHbIE CBEPXIIPOBOAHUKH.
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4.3.1. IlepeyeHb CceMHHAPCKHUX, NPAKTHYECKHX 3aHATHH U J1a00pPaTOPHBIX
paodot

Ne Ne HaumeHoBaHue Tpynoemkocts | OueHounbie | @opMupyembie
N/H | pa3jeia CeMUHAPOB, (uac.) cpeacTBa KOMIIeTeHIIUH
U TeMbl NPAKTHYECKUX U BCEro | W3 HUX (MHaUKATOPBI)*

J1a00paTOpPHBIX PadoT | yacoB | MPaKT.

MOJT.

1 2 3 4 5 6 7
1 Pasen 2 CumMeTrpust M CTPyKTypa 2 2 Cobecenosanne |  OITK-3, TTIK-1
TBEPABIX TEJ

2 JudpakiimoHHble METO/bI 1 1 Cobecenosanne |  OITK-3, TTIK-1

Pa3nen 3 | uccnenoBaHUsi CTPYKTYpPHI
TBEPBIX TEJ

3 DHeprus cBsi3u (KOTE3UH) 2 2 Cobecenosanne | OIIK-3, TIK-1
Pasnen4 | BewecTB ¢ pa3iMyYHBIM
TUTIOM XUMHUYECKOH CBS3H

4 ®oHOHBI W  KOJieOaHHUs 2 2 Cobecenosanne | QOIIK-3, TTK-1
Paznen 5
peneTKu
TemnnoBbie CBOMCTBA 4 4 Cobecenosanne |  QOIIK-3, T[IK-1
Paznen 6
TBEPJIBIX TEJ
CBOOOIHBIN 3JIEKTPOHHBIN 2 2 Cobecenosanne | OIIK-3, TIK-1
Paznen 7
ra3
Pasnen 8 DHEPreTUYeCKUe 30HbI 2 2 Cobecenosanne |  OITK-3, I1K-1
5 | Pasmen 9 | AwdnexTpuku 1 1 Cobecenosanne | OIIK-3, TIK-1
ITonynpoBOAHUKOBBIE 2 2 CobecenoBamue [K-3. [IK-1
Paznen 10 YHpOBOZL 0 ’
KPUCTAJLIBI
4.3.2. Ilepeuenb TemM (BONMPOCOB), BHIHOCUMBIX HA CAMOCTOSITEIbHOE H3YUYeHHUe

CTYACHTAMH B PAMKaxX caMocTosATeIbHOI padotsl (CPC)

Neo Tema 3aganue ®opmupyemas NIK
n/n KOMIIeTeHIUs
1 2 3 4 5
4.4. MeTtoauyeckue ykazaHHsi M0 OPraHHM3alMM CAMOCTOSITEbHON PadoThI
CTY/ICHTOB

CamocrosTenbHas paboTa pealn3yercs:

1) HenocpenctBenHo B mpolecce  ayIMTOPHBIX — 3aHATHHM, TpPU  BBIIOJIHEHUH
MPaKTUYECKHUX PadoT.

2) B KkoHTakTe C mpenoxaBaTelieM BHE PaMOK PACIHMCAHUSA - HA KOHCYJIbTAIUAX I10
y4eOHBIM BONpPOCAM, B XOJ€ TBOPYECKMX KOHTAKTOB, NMPH JUKBUAALMHU 33J0JDKEHHOCTEH, MpHU

BBIITOJIHCHHUU WHIAUBUAYAJIbHBIX 3aJaHuil U T.A.
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3) B 6ubmmoreke, noma, B 0OIMIEKUTHH, HA Kadeape MpHU MOATOTOBKE K ayJAHUTOPHBIM
3aHATUSAM IO TeMaM, BHIHECEHHBIM Ha CaMOCTOSITEIIbHOE M3Y4eHHUE, M MPH U3yYCHUH HAYYHOU U
CIeLMAIBHON yueOHOM TUTEPATypHI.

CamocrosTenbHOI padoTa CTYIEHTOB MOXET OBITh KaKk B ayIUTOPHH, TaK U BHE ee.
BHeaynutopHasi camocTosiTelbHas padoTa CTYACHTOB TaK)Ke BKIIOYAeT B CeOs MOATOTOBKY K
YCTHBIM OIpPOCaM M0 KaXJIOMY W3 H3Yy4aeMbIX paszzaenoB. Taike caMmocrosiTenbHass pabota
MOJIpa3yMeBaeT CUCTEMAaTHYECKUN MOAX0A K OOYYEHHIO, B COOTBETCTBUU C MPEIUIOKEHHBIM B
pasgene 6.1 rpadukom, 4TO, B CBOKO OYepe/b, CHOCOOCTBYET MOJYYCHHIO 3adyeTa I0 JaHHOU

JHUCLUILINHE.

4.5, IIpumepHasi TeMaTHKA KypCcOBBIX padoT (MPOEKTOB)

KypcoBbie paboThl yueOHBIM MJIAHOM HE MPEIyCMOTPEHBI

V. YYEBHO-METOJINYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHWE
JUCLUILIMHBIL (MOLYJIS)

a) OCHOBHas JHUTepaTypa

1. BaiikoB F0.A. ®usnka KOHIEHCUPOBAHHOTO COCTOSIHUS [ DneKTpoHHbIN pecypc]: - DBK. —
M.: bunowm. Jlaboparopus 3uanuii, 2013. — (YueOHuUK Ans BbICHIeH MIKOINBI). — Pexkum goctyma:
D43 «bubnmorex». — Heorpanwud. gocTy.

2. Annecuun, C. C. ®u3uka TBepaoro tena. Teopus, 3amaun u nadopatopasie padotsl / C.
C. Amnecnun, A. M. XapekoB. — Cankr-IlerepOypr : Jlanb, 2023. — 364 c. — ISBN 978-5-507-
45393-1. — Teker : snekTpoHHbIM // JlaHb : 31MeKTpOHHO-OMOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/302603.

3.Amnecaun, C. C. DneMeHTbl KBaHTOBOW MEXaHWKHU B (PU3MKE TBEPJOTO Teia : yuyeOHoe
nocodue / C. C. AmecHuH. — 2-e¢ u3n., gon. — Kpachosipck : Cubl'Y um. akamemuka M. O.
PemernéBa, 2020. — 144 c¢. — Tekcr : anekTpoHHBI // JlaHb : 3JIEKTPOHHO-OMONIMOTEUYHAS
cucrema. — URL.: https://e.lanbook.com/book/165874.

4. . EnudanoB I'M. ®usmuka TtBepporo Tena [DneKTpoHHBIH pecypc]. — 2022. Pexum
noctyna: ObC «M3natensctBO «Jlanby. — Heorpanuu. moctym. https://e.lanbook.com/book/210671

5. Hlanmumosa, K. B. ®u3uka noaynpoBOJIHUKOB : yuyeOHUK - 4-e u3n., crep. - CII6. Jlans,
2010. - 391 c¢. pwuc., Tabm - (YueOnukm Ui By30B. CrHenmanpHas JIATEpaTypa.
http://e.lanbook.com/books/element.php?pll_id=648

0) HOMOJIHUTEJbHAsI YUeOHasl JJuTepaTypa:

1. A. A. IlTanaeB. OcHoBHl (usnyeckoro marepuanoBeaeHus. Yacte 1. Cepust - Metoabl
AKCIIEPUMEHTAIbHOW (PU3MKK KOHAEHCUpPOBaHHOTO cocrosiHus. M3g-so UT'Y, 2013 r. 126 c.
https://www.medphysics-irk.ru/handbooks/pdf/Shalaev_materials-1.pdf.

2. A. A. lllamaeB. OcHOBHI ¢u3ndeckoro MarepuanoBeaeHus. Yactp 2. Cepus - Metoabl
HKCHEPUMEHTANBHON (PU3MKH KOHAEHCUpOBaHHOro cocrosHus. Wsn-so UI'Y, 2014 r. 190 c.
https://www.medphysics-irk.ru/handbooks/pdf/Shalaev_materials-2.pdf.



http://e.lanbook.com/books/element.php?pl1_id=648
https://www.medphysics-irk.ru/handbooks/pdf/Shalaev_materials-1.pdf
https://www.medphysics-irk.ru/handbooks/pdf/Shalaev_materials-2.pdf
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B) Ilepedennb pecypcoB HH(OPMAMOHHO-TEJIEKOMMYHHUKAIIMOHHOMI ceTH
"UHTepHeT", MOJIe3HbIX JJI1 OCBOCHHS JUCHMILIN T — TRy
_ RSP 'ﬁ‘ﬁz“r HI™
http://elibrary.ru Fb :

.
L

1 L

https://scholar.google.ru
http://e.lanbook.com/books/element.php?pll_id=2023
http://e.lanbook.com/books/element.php?pll_id=648
http://www.ozon.ru/context/detail/id/27809273/
http://window.edu.ru/resource/305/64305
https://sites.google.com/site/viktormironovipm/SPM-textbook

medphysics-irk.ru/publ-kef/pdf-shalaev/Shalaev-materials.pdf

medphysics-irk.ru/publ-kef/pdf-shalaev/Shalaev materials-2.pdf

VI, MATEPUAJILHO-TEXHUYECKOE OBECINEYEHUE TUCIHUATIINHBI
(MOJY.JIST)

6.1. YueOHo-1a00paTopHOE 000py10BaHNE:
HpaKTI/I‘IGCKI/IC 1 JICKIHUOHHBIC 3aHATUA II0 HaHHOﬁ AUCHUILIMHE MNPOBOIAATCA B yqe6HOﬁ

ayTUTOPHUH 1O pacnucanuio. JlabopaTopHoe 060pynoBaHUE HE TPEAYCMOTPEHO.

Ha ¢akynpTeTe uMeeTcs KOMIIBIOTEPU3UPOBAHHAS AayJUTOPUS C HEOTrPAHUYCHHBIM
noctynmoM B VHTEpHET W CTaHIAPTHBIM IPOTPAMMHBIM OOECHEYCHHEM C BO3MOYXHOCTBIO
MPOCMOTpa MPE3EHTAUNA U JPYTUX MaTepUajoB MO Kypcy (B paMKax CaMOCTOSATEIbHON PaOOThI
CTYICHTOB) M OOpaOOTKM OJKCIEPUMEHTANBHBIX JaHHBIX B CTaHJAPTHBIX MporpamMmax s

NOCTPOEHMs IpauKOB, TaOIHI U MPOBEACHHS PacyE€TOB (B paMKax JIAOOPaTOPHOIO MPAKTUKYMA).

6.2. IIporpammHuoe o0ecnieuenne:
CranpapTHble cepBUCH ceTH MHTepHeT, cTaHgapTHBIE CPeiCTBa MPOCMOTpa NMPE3eHTALNNA U
JAPYTUX MaTepHalioB MO KypCy, CTaHIapTHBIE MPOrpaMMbl JJs MOCTPOEHUs rpadukoB, TadbmuIl u
MIPOBEICHUS PACUYETOB.

6.3. TexHu4yeckne H JJICKTPOHHBIE CPEACTBA:
I[J'ISI MMPOBCACHUA MPAKTHUYCCKUX W JICKIHHOHHBIX 3aHATHI B KauyecTBE ACMOHCTPAalOHHOT'O

000pYJIOBaHUSI UCIOJB3YIOTCS TPOCKTOP, SKpaH U MeJoBas Jocka. VCMob3yOTCs COBPEMEHHBIC
o0Opa3oBaTeNbHbIC TEXHOJOTHH: HH(pOpMaruoHHble (JIeKIMUu W npe3eHTanud B Power Point),
MPOCKTHBIE (MYyJIbTHMEHMA, BHUACO, JOKYMEHTaJbHbie (GWIbMbI). Mcmonp3oBaHue Ti00aIbHON
KOMITBIOTEPHON CETH MO3BOJISIET O0ECIEYUTh JOCTYIMHOCTh VHTEPHET-PECypCOB M peaan30BaTh
CaMOCTOATCIIbHYIO pa60Ty CTYACHTOB, B XOC KOTOpOfI OHU MOTYT BbIYMUTBIBATE HAYUYHBIC CTAaTbHU 110
TeMaM Kypca. Ha JIeKkIusx MOTyT UCIOJIb30BaThCs MyIbTHMEAMIHbIC cpecTBa: mpoekTop (CASIO
XJ-A241), nepenocHoii skpan (Classic Solution, T195x195/1IMW-LU/B), noytoyk Lenovo B590.
Ha @QakynpreTe wnMeeTcs KOMIbIOTEPU3MpPOBaHHAs —ayJWTOpUs, MpeAHa3HAUYCHHas s

CaMOCTOSITENIbHOM pabOThl, C HEOTPaHUYEHHBIM JIOCTYIIOM B MIHTEpHET.


http://elibrary.ru/
https://scholar.google.ru/
http://e.lanbook.com/books/element.php?pl1_id=2023
http://e.lanbook.com/books/element.php?pl1_id=648
http://www.ozon.ru/context/detail/id/27809273/
http://window.edu.ru/resource/305/64305
https://sites.google.com/site/viktormironovipm/SPM-textbook
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VII. OBPA3OBATEJIBHBIE TEXHOJIOI'MH
3amaun U3JIO0KEHUS W U3YyYCHHS JUCHMIUIMHBI PEATU3yIOTCd B CIEAYIOIUX (Qopmax

NEeSITEIbHOCTHU

® JIeKIMH, HAICJICHHBIC HAa MOJyYeHnEe HeOOXOAMMON HHPOPMALIUH, U €€ UCTIOIb30BAHNE
IIPY pELICHUN IPAKTUYECKUX 3aj1ay;

® INpaKTHYecKHMe 3aHATHSl, HANpPABJICHHbIE HA AaKTUBU3ALMIO I103HABATEJIbHOU
JESTEeNbHOCTH CTYIEHTOB M NPHOOPETEHHS MMH HABBIKOB PEIICHUS NPAKTUYECKUX U
IpOoOJIEMHBIX 3a71ay;

® KOHCYJbTALMH — ©KEHEEIIBHO JIJIS BCEX KEJIAIOLUX CTYIEHTOB;

® caMoOCTOsITeJIbHasi BHeayAUTOpPHAas padoTa HampaBieHa Ha MPHOOpPETEHHE HABBIKOB
CaMOCTOSITEJILHOI'O U3yYEHHs MaTepualla ¥ peleH s 3a/1a4 0 AUCLUIUINHE,

TeKyllIHﬁ KOHTpOJ’II) 3a ACATCIIBHOCTBIO CTyI[CHTOB OCYHIGCTBJI?IGTC?[ Ha JICKIOUOHHBIX H
MPAKTHYECKUX 3aHATUAX B (OPME CAMOCTOSTEILHBIX PaboT, IKCIPECC-OMPOCOB, a TAKXKE B XOJE
cobeceoBaHus.

VIII. OLHEHOYHBIE MATEPHUAJIBI VIS TEKYIHIETI'O KOHTPOJIA U
IMPOMEXYTOYHOM ATTECTALIUA

®onp oueHouHbIxX cpeactB (POC) npencraBieH B NPUIOKEHUH.

Oyenounvie mamepuansl 01 6X00OH020 KOHMPOJIA.

[TpoBoAMTCS OMIPOC HA IEPBOM 3aHSITHH.

OyeHnounvie Mmamepuaivl mexKywe20 KOHmMpOJisL.

Conepkanre ydyeOHOTO Marepuana pasfeineHo Ha auaakthueckue eauHuisl (JE) —
MPEAMETHBIE TEMBI, MOJJICKAIINe 00s3aTEIIbHOMY U3yUYE€HUIO U YCBOEHHUIO B MPOIECcCe 00yUYEHUS.
YYuTHIBaETCS ~ MPOMEXKYTOUHAsT  aTTeCTalWss IO  HWTOTaM  CaMOCTOSATEIbHOW  paboTHI,
MPelyCMOTPEHHOM MPOrPaMMOil Kypca.

TGKYIHI/Iﬁ KOHTPOJIb YCIICBAEMOCTH CTYACHTOB W HUTOroBad arreCrauuda MO AUCHUIIIINHC
MMpOBOAATCSA B COOTBETCTBHUU C OLCHOYHBIMU CPEACTBAMU, IICPCUNCIICHHBIMU HUKE!

Bun
OILIEHOYHOTO CopepxaHue OICHOYHBIX CPEICTB Temaruka
cpeacTBa
CpencTBO  KOHTpOJIS, OpraHW30BaHHOEe Kak | Bompocel 1o Temam
crienranbHas Oecena MEeAarorn4eckoro | JAUCIUTUIINHBI,
paboTHHKa ¢ OOydYalIMMCS TI0O TeMaM, | IEPEUYNCICHHBIM B

1 | CobecenoBanue | CBS3aHHBIM C H3y4aeMOW JUCHUIUIMHOW, U | pazaene 11
paccuMTaHHOE Ha BBICHEHHE OObeMa 3HAHHU
o0yyJaromerocsi Mo OIpeJIeJIEHHOMY pa3Jielny,
TeMme, mpobemMe u T.11.

Omnpoc oOyuatomuxcst B TedeHue 5-10 munyr | Ilo Marepuanam
2 Dkcnpecc- nepel HA4YaJioOM OYEpPEeOHOM JIEKUMH WIH | NPEIIIECTBYIOIIUX
oIpoc [IPAKTUYECKOI0  3aHATUS [0  MarepuajaM | 3aHATHH U

MIPEANMICCTBYIOMIEH JIEKIIUU C IEJbI0 MPOBEPKU | CAMOCTOSTEIBHOMN
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3HAHUS W 3aKPEIUICHHUs KIIOUEBBIX TOHSATUH, | pabOThI
onpenenacHui, Gopmyi U GOPMYITHPOBOK.

[Tpaktnueckue | OneHKa TEKYIIUX 3HAHUW B XOJIe pEIICHUS 3a1a4 | 3a1auu 1o pasueaam

3 3aHATHUA y JIOCKH Ha NMPAKTUYECKUX 3aHATUIX
Hrorosas Bonpocsl mo Temam
4 | arrectanusg mo | OK3aMeH JUCIUILIMHBI
JHCLHIIIHHE

Oyenounvie mamepuansl OJisl NPOMENCYMOUHOU AmMmecmayuu’
HToroBas arrecTtaris mpoBOIUTCS B (OpMe IK3aMEHa.

Kpurepum oueHku 3HAHUI CTYIEeHTOB

Ouenka «OMJIUYHO) CTAaBUTCA IIPU MPaBUIIBHOM, IIOJIHOM M JIOTHYHO ITIOCTPOCHHOM OTBECTE;

YMCHHUH OIICPHUPOBATH CICHUAIBHBIMU TCPMHHAMHU, HCIIOJB30BAHWU B OTBCTC HOIIOJIHHUTCIBHOI'O
Marcpuaiia.

Oueuka «xopouto» CTaBUTC IPU MNPABUIBHOM, IMOJHOM M JIOTHUYHO ITOCTPOCHHOM OTBCTC,

YMCHHU ONCPUPOBATH CIICHUAIBHBIMU TCPMHUHAMU,; HCIIOJIB30BAHHWU B OTBCTC HOIIOJHHUTCIBHOI'O
Marcpuall. Ho B orBeTe mmeroTcs Hery6I)I€ OIINOKK MU HCTOYHOCTH, ACJIAIOTCA HE BIIOJIHEC
3aKOHYCHHBIC BBIBOJAbI U1 0606H_IeHI/I$I.

Oueuka «ydoeﬂemeopumeﬂbno» CTaBUTCA MMPU CXEMATUIHOM HCIIOJIHOM OTBETC, HCYMCHHUU

OIICPUPOBATH CIICHHUAJIbHBIMHU TCPMHUHAMU HUJIKM UX HC3HAHUHU, OTBCTC C OJIHOM FPY6OI71 OIINOKOH.

Ol(eHKa «HeyOO(;ﬂemsopumeﬂbuo» CTaBUTCA IpU OTBETC Ha BCC BOIIPOCHI ounera ¢

Fp}I6BIMI/I OI_HI/I6KaMI/I, HCYMCHHU OIICPUPOBATH crnenuaabHOM TepMI/IHOJIOFI/Ieﬁ.

Chucox BOIIPOCOB JIHl IK3aMCHAIIMOHHBIX OuJ1eTOB

[Tpenmer ¢u3uxu TBepaoro tena. OnpeneneHue MOHATHS «TBeproe Teno». Poib TBepaoro
COCTOSIHUS BEIIECTBA B IPUPOJIE U B TEXHUYECKOM IIPOTpecCe.

I[I/Ial"paMMa COCTOSIHUSI OJHOKOMIIOHEHTHOM CUCTEMBI.

CTpyKTypHBIE XapaKTEPUCTHKH BEIIECTBA B KOHJEHCHUPOBAHHOM cOCTOsiHMM. Kpucramisl,
MOJIUMEPBI, aMOP(HBIE CPE/IBL, KUIKOCTH, )KUJKNE KPUCTAIIIBI.

Kpucrannuueckast cuctema KoopAuHaT. BekTop TpaHCHsAuu. DiaeMeHTapHas TpaHCIsALUS.
Kpucrannuueckass pemeérka. OieMeHTapHas s4eiika. llpumurtnBHag sueiika. basuc.
Kpucrannnueckas cTpykTypa.

Toueunble s1emMeHTHl (omepauuu) cummerpun. Popmyna cummerpuu. Ilopsgox oceit
CUMMETPUU JJIi HMJICATBHBIX KPUCTAJUIMYECKHMX MHOTrorpaHHUKoB. OOo03HauYeHHE Y3IIOB,
HarpaBjeHu# u wiockocre. [lapamerpsl Belicca n nanekcel Muiiepa.

Ocoboe (emuuuuyHOe) HampapieHue. Kpucramiorpadhuueckue KaTreropuu U CUHTOHHH. 14
pemérok bpasa. Toueuynas rpynmna ciMMeTpuu. 32 Kjiacca CAMMETPHUH.

Ob6parHoe mpoctpaHcTBo. OOparHas pemérka. CBOHCTBa 0a3MCHBIX BEKTOPOB OOpaTHOM
PELIETKHU.

Judpaxius 1 uaTeppepeHus BOJIH B KpucTayiax. Y cinoBus audpakuuu Bynbda-bparra.
VYcnosue audpakiuuu s 0OpaTHOM PEIETKH.

10. IToctpoenne DBanmpaa. [1MOCKOCTH TMepHEHIUKYISIPHBIE BEKTOpaM OOPAaTHOW PEIIeTKH U

11.

12.

JACTAIINE UX ITOIIOJIaM. 30HEI BpI/IJIJIIOBHa. HpI/IBeI[eHI/Ie 30H.

Tunbel XuMUYECKUX CBsI3ed B Kpuctauiax. [loTeHman noHusanuu. Heprus 3JeKTPOHHOTO
CpoAcCTBa. 3aoIHEHHUE AIEKTPOHHBIX 000JI0YEK aTOMOB.

MonexkynsapHas cBa3b. [lorennman Jlennapna—/l>xonca. Pemérounsie cymmMmbl. PaBHOBecHOE
COCTOSIHHE.




13.
14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,
25.

26.

27.

28.
29.
30.

31.

32.

33.

34.
35.

36.

37.
38.
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HonHnas cBs3b. DHeprus Manenynra. [locrossnHas Manenynra. Meron OBbeHa.

KoBasienTHas cBs13b. HanpaBiieHHOCTh U HachIEHHOCTh cBsizel. [IpaBuna KOm-Pozepu. 7 -
U O — cBs3U. ' mbpuauzanus COCTOSIHUM.

Merannnueckas cBSI3b.

Kpucrainel ¢ oxHOaTOMHBIM  0Oa3ucoM. YpaBHEHus JABWXKeHUA. JlucnepcruonHoe
cooTHoieHue. dazoBas u rpymnmosas ckopocTd JJIMHHOBOJNIHOBOE NpuOIMkeHue. OOmui
ciyuaii. [IpogonbHbIe U IONIEpEeYHbIe aKyCTUYECKHE KOIeOaHus.

Kpucramnsl ¢ 1gByXxaToMHbIM  0Oa3ucoM. YpaBHeHMS JBWKeHUs. JlucnepcuoHHOe
cooTHOLEHUE. XapaKkTep OTHOCUTEIBHOIO ABWKEHUS YacTHLl. ONTHYECKUE U aKyCTHUYECKUE
BETBH.

Knaccuyeckass 1 KBaHTOBasi TEIUIOEMKOCTH TBepAoro tena. Teopun Ditnmrerina u [lebas.
TemtoBoe pacimmpenue. TemonpoBoAHOCTS.

CriekTp KBaHTOBBIX COCTOSHMM CBOOOJHBIX 3JIEKTPOHOB B OJHOMEPHOM IIPOBOJIHUKE.
3acenenue  cocrosiHuil.  Pacnpenenenune  ®epmu-/lupaka. Bxiaxg  TemnoemkocTu
3JIEKTPOHHOTO I'a3a B TEIMJIOEMKOCTb TBEPJIOTO TeJa.

DIIEKTPOIPOBOIHOCTh U 3aKOH OMma.
TennonpoBOAHOCTh METAJIIOB.

I[I/IBJICKTpI/I‘leCKaH IMPOHUIACMOCTD JJICKTPOHHOI'O I'a3a. IInma3smennas gacroTa. HOFJ’IOH.I@HI/IC
N OTPAKCHUC DJICKTPOMArHUTHBIX BOJIH B IJIa3M€ TBépILOFO TCIIa (Honepeque OIITUYCCKUC
MOI[BI). I[I/ICHepCI/IOHHOG COOTHOICHHUEC AJIA ITOIICPCUYHBIX BOJIH.

HpOI[OJ'ILHLIe IUIa3MEHHBIE KOJe0aHus B METANINYECKOH IeHKe. [1na3MOHEL. B036Y)KI[6HI/IC
IJIa3MOHOB IIPU OTPAKCHUHU BJICKTPOHOB OT ITOBECPXHOCTHU METAJLJIA.

Yuer NEPUOANYIHOCTH PCIICTOYHOI'O ITOTCHIIHUAJIA. 3H€pFeTI/IT-IeCKI/I€ 30HBI B KpHUCTaJljiax.

['enernyeckass  CBSA3b  DJHEPreTUYECKUX  30H  C  aTOMHBIMH  COCTOSTHUSIMU
KpHcTaiooopa3yonmx yactui. Knaccugpukaius TBEpAbIX Te HA OCHOBE 30HHON CXEMBI.

DOnekTpoHbl U AbIpKU. DddexTtuBHas Macca. [IpoBogumocts. Jlpyrue HOcuTenu 3apsaa.
Hudbdysus u aperid nocureneit. [lonBMKHOCTE HOCUTENEH. DKCUTOHBI.

3J'I€KTpI/I‘-IeCKI/I€ 1 OIITUYCCKUC SABJICHUSA B HEMCTAINIMYCCKUX KpHUCTaJlJIax. .HIOMI/IHGCHGHHI/HI.
BBIHY)KI[GHHOC H3JIIYUCHUC. TBCpI[OTeJ'ILHBIe JIa3€Phl.

Hedextsl B kpucTamuiax. PaananuonHo-hu3nyeckre Nporeccsl B TBEPAbIX TelaX.
LIeHTpBI OKpACKH B KpUCTAJLIAX.

CoOcTBeHHBIE U TNPHUMECHBIE MOJYIMPOBOJHUKU. 3aKOH JEHCTBYIOIIUX Macc. YPOBEHb
®epmu B OJIYIIPOBOHUKAX.

BrIpokieHHBIE  TIOJIYIPOBOJHHUKH. P-N-miepexof,, BOJIbT-aMIIEpHAas  XapaKTEPUCTHUKA.
ITonynmpOBOXHUKOBBIN BBIIPSIMUTEIIBHBIN JUON.

CDOTOFCHCpaI_II/ISI 151 peKOM6I/IHaI_II/I}I HOCHUTENEH B MOJYIIPOBOJAHHUKAX. HpHMHe U HCIPSAMBIC
Nepexobl. TennoBas HOHU3alus NPUMECHBIX aTOMOB U )Ie(i)eKTOB.

Onrnueckas Hakadyka noaynpoBoAHUKoB. KBasupaBHoBecue B 30Hax. KBasznypoBHu ®@epmu.
CrioHTaHHast ¥ BBIHYXKJCHHAsl peKOMOUHAIMS. Y CIIOBHE HHBEPCUH B MOJIYTIPOBOIHUKAX.

Jlazep Ha p-n — nepexone. CBETOAHOI.

Jua- n mapamartetusMm. @eppomMarHeTH3sM U aHTH(QEppOMarHeTU3M. ODIEKTPOHHBIN U
AJIEPHBI MATHUTHBIN PE30HAHC.

Huskoremnieparypubsle cBepxnpoBoaHukH. CsepxmpoBognuku | u I poma. Dddexr
MeiicHepa.

Teopuu I'mn30ypra, Jlannay, bapauna, Kynepa, lpuddepa.
TynnensHbIl 3@ dext. dpdext xo3edcona.
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39. BricokoTeMIiepaTtypHble CBEpXIIPOBOIHUKH.

[Iporpamma cocraBieHa B coorBercTBUH ¢ TpeboBanusiMu OPI'OC BO mo HampaBieHUIO
noarotroBku 03.03.02 dusuka.

Pazpa6oruuk:

!{/:l /4 “‘i/"""‘j; n.¢-M.H. npodeccop E.d.MapTeiHOBHY

[Tporpamma paccMoTpeHa Ha 3aceanuu Kadeapsl o0Iei 1 IKCIepUMEHTATBHON (pU3uKH
«13» ampens 2020 r.
[Iporokoin Ne 6

ii
3aB. xadeapoi 74;}/ 1.¢.-m.H. [aBpuimiok A.A.

Hacmoswas npoecpamma, He Mmodcem Oblmb 60CHpouzsedeHa HU 6 Kakou ¢popme 6e3

npeosapumenbHo20 NUCbMEHHO20 pa3peuteHus Kagheopvl-pa3spabomuuxa npocpammol.



