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I. EJIN U 3AJAYM JUCHUATIIMHBI (MOTYJIST):

Memnn:

[Mporpamma pa3paboTaHa B COOTBETCTBHUHM C OCHOBHOW 00pa3oBaTEIbHOH MPOTrpaMMOi

®I'OC BO mno nampabnenuro 03.03.02 «Duszmka» M TmpeaHazHadeHa s oOecreueHus

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

mecToro ceMeCTpa.

OcHOBHasi 1LeNb 3TOM AMCUMIUIMHBI - JaTh CTyAEHTaM 3HaHUS O (OPMHUPOBAHMUH,

CTPOCHUU U CBOMCTBax TBEPABIX TCJ, a@ TAKXKEC O MCXaHU3MaX IMPOTECKAIOIUX B HUX SIBIICHHUI IpH

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

3agaun:

00y4YHTbH CTYJCHTOB OCHOBHBIM pa3ienaM (U3UKU TBEPAOTO TeNa;

o0ecrnieunTh OBJaJeHUE (YHIAMEHTAIBHBIMU MOHATHSAMHU, 3aKOHAMH U UX CIIEACTBUSMH,
IpUMEHSEMbIMH B (PU3HKE TBEPJIOTO Tea;

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

BbIpa0OTaTh Yy CTYJIEHTOB HAaBBIKOB CAMOCTOATEIbHON yuyeOHOM paboThl, pa3BUTh Yy HUX

HHTCPEC K I[aJ'IBHeﬁIJ.Ieﬁ IMO3HABaTeILHOMN JCATCIIbHOCTH.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

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

BapHaTUBHOW YaCTU MPOTPAMMBI.

Jnis m3ydeHusi TaHHOW y4eOHOW MUCHUIUIMHBI (MOIYJIsl) HEOOXOAUMBI 3HAHUS, YMEHHS U

HaBBIKH, (I)OpMI/IpyeMBIe NpEAMECCTBYOIUMU JUCITUTIIIMHAMM .

- Mexanuxa,
- Monexynapuas ¢usuxa;
- Dnekmpuuecmeo u MazHemusm,
- Konebanus u eoanvi. Onmuxa,
- Amomuas uzuxa;
- Mamemamuueckuti ananus;
- Ananumuueckasn ceomempusi;
- Jluneunas ancebpa;
- BexmopHnwiii u menzopuwiii ananus,;
- Hugppepenyuanvuvie ypasHenus,
- Unmeepanvhvle ypasnenus u 6apuayuoOHHoe Ucyucienue;
- Teopus (hyHKYUU KOMNIEKCHO20 NEPEMEHHO20;
- Teopemuueckasn mexanuxa,
- Keanmosas mexanuxa.
[lepedyensr mocnenyrONUX Y4eOHBIX MUCIMIUIAH, JJII KOTOPBIX HEOOXOAMMBI 3HAHWS,

YMEHUS ¥ HaBbIKH, (hOpMUpyeMble TaHHON Y4eOHON AUCIUTUINHOMN:

- Qu3UKa KOHOEHCUPOBAHHO2O COCMOSHUSL,

- OcHo8bl Kpucmaniiopuzuxu,

- Qusuxa OUdIeKMpPUKo8;

- Hughpaxyuonusie memoowvl ucciedo8anus eeujecmaa,
- QusuKa MACHUMHBIX SGACHULL,

- Amomuas u MoneKkyiApHas cneKmpoCKOnusl,

- Qu3uKa peHmeeH08CK020 U3NYUeHU,



- 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 110 janHOMY HampaBIeHHIO MOATOTOBKH (CICIIMAILHOCTH)

03.03.02 ®dusuka:

IlepedyeHb MIaHMPyeMBbIX Pe3y/JIbTATOB 00yUYEHUS 10 JUCHUILUIHHE (MOTYJIIO0),
COOTHECEHHBIX ¢ HHANKATOPAMH JOCTHKEHUSI KOMIIeTeHIIH

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 3HAHUAMHU 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  oOmel U | xapakrepa B o0jactu (U3MKHA TBEPIOTO
TEOpETUYECKON (PU3UKHU | Tena.
TUISL peleHus | YMeTs:
npodeccnoHamIbHbIX Onpenensitb METOAbl M MOAXOABI IS
3a1a4 peleHus (byHIaMEeHTaJIbHBIX 3a1a4
IPUKIAJHOTO M HCCIEA0BATEIBCKOTO
XapakTepa B o0sacTH (QU3UKU TBEPAOTO
Tena.
Bnaners:
HaBbikamu pemenust (pyHaaMeHTaIbHBIX
3aja4 B 00jacTu (U3MKU TBEPIOrO Tesa B
paMKax HCCIEA0BATEIBCKOMN NESITEIBHOCTH.
[1K-1: cnocoGHOCTH IK-1.1 Obnanaer | 3HaTh:
UCIIOJIb30BaTh CIIOCOOHOCTBIO MareMartnueckuil anmnapar, MO3BOJISIOIIHAN
CIEUAIN3UPOBaHHBIE | MCIIOIb30BaTh pemars 3a1a4u IIPUKJIATHOTO u
3HaHUA B o0JacTu CHelHalM3UpPOBaHHbIE | MCCIIEOBATEIBLCKOIO XapakTepa 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 Ilpumensier
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
pernieHus MpoQUIBHBIX 3a7a4 TPUKIATHOTO
U HCCIENOBAaTEIIbCKOIO  XapakTepa B
o0nacti pU3MKHU TBEPIOTO TEIA.

Bnaners:

HaBbikamu pemieHust mpoiauibHBIX 33134 B
obnactu Qu3uMKH TBEPAOIrO TelNa B paMKax
HCCIIE0BATENBCKON 1EATEIHOCTH.




V. COJEPKAHUE U CTPYKTYPA JUCHUIIJIMHBI

O0beM THCHMIUIMHBI COCTABJIAET 4 3aueTHbIE eIUHUIBI, 144 yaca,

B TOM 4ncjie_36 4acOB KOHTAKTHOH padoThI.

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

N3 aux_18 yacoB — nmpakTuyeckas NoAroToBKa.

DopMa NPOMEKYTOUYHOM ATTECTAIMM . DK3AMEH.

4.1. Couepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHO€ 110 TEMaM, ¢ YKa3aHUEM BHU/I0B y‘leﬁHbIX 3aHATHII U 0TBEJEHHOI0 Ha

HHX KOJHYECTBA aKAIEMHUYCCKHX YaC0B

Ne Paznes nucouminHbl/ TEMA Buapl yueOHoO# paboThI, ®opMa TeKylIero
n/H 5 BKJIIOYAsi CAMOCTOSITENIbHYIO pa0OTy O0yUarouXcs, | KOHTPOJIA
2 MPAKTUYECKYIO MOATOTOBKY U TPYJAOEMKOCTh ycneBaemMocTu/
E (B yacax) dopma
= NPOMEKYTOYHOM
= = aTTecTanuu
§ KonTakTHas pa60Ta npenoaaBareiis € é (HO ceMeCTpaM)
§ 00yJaroIUMHUCs S
&
: 5z
= R S =
2 2 5 S 'S
o 8 = = 2
o = <
o < = E &) =
5 : ; § Jlexnmus | Cemunap/ KoncyabTamus
QE) = = 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 5 - 1 - 4
TEJO
2 CuMMeTpHs U CTPYKTYpa TBEPBIX TEI 6 9 2 1 2 6 DKcrpecc-onpoc.
CobecenoBanue




7

3 JudpakMoHHbIE  METOJBI  HUCCIIeJOBaHUs | 6 9 1 1 1 7 DKcrpecc-omnpoc.
CTPYKTYpBI TBEPABIX TEJ CobGecenoBanue

4 OHeprus  cBs3u  (KOre3uw) BemiectB ¢ | 6 9 2 2 2 5 DKcrpecc-omnpoc.
Pa3IMYHbBIM TUIIOM XUMUYECKOU CBSA3HU CobecenoBanue

5 DOHOHBI U KOJICOAHHSI PEIICTKH 6 10 2 2 2 6 DKcrpecc-omnpoc.
CobecenoBanne

6 TenoBbIe CBOMCTBA TBEPBIX TEI 6 12 4 2 4 6 DKcnpecc-onpoc.
CobecenoBanue

7 CBOOOIHBIN JIEKTPOHHBIN T'a3 6 10 2 2 2 6 DKcnpecc-onpoc.
CobecenoBanune

8 DHEPreTUIECKUe 30HbI 6 11 2 2 2 7 DKcrpecc-ompoc.
CobecenoBanune

9 JudnexTpuku 6 9 1 2 1 6 DKcrpecc-omnpoc.
CobecenoBanune

10 | IlomynpoBOAHUKOBBIE KPUCTAILIBI 6 11 2 1 2 8 Dkcnpecc-omnpoc.
CobecenoBanune

11 | MarnuTHbIE CBOMCTBA TBEPABIX TEI 6 7 - 1 - 6 DKcmpecc-onpoc.
CobecenoBanune

12 | CBepXmpoBOIUMOCTh 6 6 - 1 - 5 Dkcnpecc-omnpoc.
CobOecenoBanue

Ok3ameH | 6 6
HToro yacos 144 18 18 18 0 72 36
4.2. I1nan BHEAYyANTOPHOH CAMOCTOATEIbHOI Pa00ThI 00y4AIOIIMXCS 110 AUCHHUILINHE
CamocrosiTenabHas pabota o0yJaomuxcs YuebHo-
OHGHO‘IHOC METOAUYCCKOC
Cemectp Ha3Banue pa3nena, TeMbl Bl caMOCTOATENbHO paboThI Cpoxn | TpyaoemMKocTb F— obecneuenme
BBIIIOJIHCHUS (‘IaC.) CaMOCTOATCIBHON
paboTsl
1 JJ1eMeHThlI, COC/IMHEeHUS, BellecTBa, IToaroroBka K ayAUTOPHBIM 3aHATHSIM 110 B Teucnme 9Kcnpecc-onp0c []_’ 2]
marepuaibl. Juarpamma  cocrosiHus. yKazaHHOU Teme. M3yueHne HayuyHOU u 4
Teepaoe Teno CrHelaIbHON Y4eOHOM JINTepaTyphl. cemectpa




CamocrosiTenpHas paboTa 00yJaronmxcs YuebHo-
OleHOYHOE METOJUYECKOE
CemecTtp HasBanue paznena, Tembl B 4 a6 Cpoxn | TpymoeMkocTh ofecrieueHne
HJ CaMOCTOATCIbHOU PaO0OThI S — (uac.) CpeacCTBO 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 Kk ayAUTOPHBIM 3aHATHUAM 110 B reucHue 7 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. M3yueHne HayqHOH 1
CHENHANTGHON yUeOHOM IUTEPaTypPHI. cemectpa
5 @OoHOHBI U K0J1e0aHNs peleTKH IToaroroBka Kk ayAUTOPHBIM 3aHATUAM 110 B TeucHme 6 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
CHeIUaTbHON YIeOHOM JINTEpaTyphl.
7 CB0001HBII 2JIEKTPOHHBIII ra3 [ToaroroBka K ayAUTOPHBIM 3aHATHUSIM IO B Teuenue 6 DKcIpecc-onpoc [1-]_4]
yKazaHHOH Teme. M3ydyeHue HayyHOU u ceMecTpa
CHenMaIbHON y4eOHOM JInTepaTyphl.
8 JHepreTrn4ecKue 30HbI [MoaroToBka K ay JTUTOPHBIM 3aHATHAM IO B teuenne 7 DKcIpecc-onpoc [1-14]
yKazaHHOH Teme. M3ydyeHue HayyHOU u ceMecTpa
CHeNHaNbHON yueOHOM IUTEpaTypHl.
9 JAudiiekTpukn IToaroroBka Kk ayAUTOPHBIM 3aHATUSIM 110 B teucnue 6 DKcrpecc-onpoc [1-14]
yKa3aHHOU TeMe. M3ydyeHne HayuyHOU U ceMecTpa
CHenHaNbHON yueOHOM IUTEpaTypHl.
10 Ilo1ynnpoBOAHUKOBBIE KPUCTALIbI IToaroroBka Kk ayAUTOPHBIM 3aHATUSIM 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

CHeNnHaNbHON yueOHOM IUTEpaTypHl.




CamocrosiTenpHas paboTa 00yJaronmxcs YuebHo-
OHCHOLIHOC METOANYECCKOC
Cemectp HasBanue paznena, Tembl B 4 a6 Cpoxn | TpymoeMkocTh obecrieueHme

U]l CAMOCTOATEIbHON PabOThI S (aac.) CPEelCTBO CAMOCTOSTENBHOI
paboTsl
12 CBepxnpoBoanMMoCTh IToaroToBKa K ay JUTOPHBIM 3aHATHUAM IO B teuenne 5 DKcIpecc-onpoc [1-14]
yKa3aHHOU Teme. M3yueHue HayuyHOU U cemecTpa
CHelHanbHON yueOHOM IUTepaTyphl.
OO0t 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 HaunmenoBanue
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 TN | cocTosHUU. Kpucramibl, nmonumMepsl, aMoppHbIe Cpelbl, )KUIKOCTH,
XKuakue kpucrawisl. Kpucramumueckas cucrema koopAauHat. Bexrop
TpaHCIALMU.  OJJEeMeHTapHas  TpaHciasauusa.  Kpucramimueckas
peméTka. DneMeHTapHas siuerika. [lpumuTuBHas sueiika. baswuc.
Kpucramnuueckass ctpykrypa. TodeuHble 3J€MEHTHI (Onepanun)
cumMerpuu. @opmyna cumMmerpun. Ilopsanok ocell cuMMeTpuu s
Uea’dbHbIX KPUCTAJUIMYECKMX MHOTOrpaHHHKOB. (003HauyeHue
y3J10B, HapaBJIeHUH U mIockoctel. Ilapamerpsr Belicca u HHIEKCHI
Musiepa. Ocoboe (emMHUYHOE) HarpaBJICHUE.
Kpucramnorpadpuyeckue kareropun u cuaronun. 14 pemérok bpasa.
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 ~ TBEpPJIBIX | Kpuctayax. YciaoBus gudpakuuu Bynsda-bparra.  Ycinosue
TeN audpakuuu Juis oopaTHOM pemérku. 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 tunoM | JlenHapga—/lxonca. Pemérounsie cyMMbl. PaBHOBECHOE COCTOSHHE.
XAMHYECKON CBSI3HU WNonnas cBsa3p. DHeprus Manenynra. Ilocrosnnas ManenyHra.

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

5. ®oHoHBl U Konebanus | Kpucramnel ¢ 0OZHOATOMHBIM 0a3ucoM. YpaBHEHHS JBHKEHUS.

pELIETKH JucnepcuonHoe coorHomeHue. das3oBas M TIpynnoBas CKOPOCTU
JlinHHOBONIHOBOE TpuOMmkenue. OO6mui 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. DIEKTPONPOBOAHOCTh U 3akOoH 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
ATOMHBIMM  COCTOSIHUSIMH  KPHUCTAUI000pa3yroIMX  YacTHLl.
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
neicTByomux Macc. YpoBeHb @depMu B HOIYIPOBOJHHUKAX.
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 JedekToB. OnTuyeckas Hakayka IOJYIPOBOJIHUKOB.
KBasupaBHoBecue B 30Hax. KBasmypoBHu @Pepmu. CrioHTaHHas H
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.
BricokoTeMIiepaTypHbl€ 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, (1ac.) 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
TBEPJIBIX 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
ras
Pasnen 8 DHEPreTUYeCKUe 30HbI 2 2 Cobecenosanne |  OITK-3, I1K-1
5 | Pasmen 9 | AwdnexTpuku 1 1 Cobecenosanne | OIIK-3, TIK-1
[TonynpoBOAHUKOBBI 2 2 Cobecenosanne I1K-3, [IK-1
Paznen 10 OTYHPOBOAHMKOBLIC 0 ’
KPUCTAJLIIBI
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 MHIAWUBUAYAJIbHBIX BaﬂaHI/Iﬁ uT.AO.
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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-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE
JUCHHUIIJIIMHBI (MO YJIs)

a) OCHOBHas JHUTepaTypa

1. Enudanos, I'. . ®usuka tBepmoro tena : y4ed. mocodue / I'. U. Enudanos. - CIIO. :
Jlans, 2011. - 288 c. : puc., Tabmn. - (YueOHuku 11 By30B. CrienuaibHas JuTepaTypa).

http://e.lanbook.com/books/element.php?pll id=2023

2. Hlanmumosa, K. B. ®u3uka noiaynpoBOJHUKOB : y4yeOHUK - 4-e u3n., crep. - CII6. Jlans,
2010. - 391 c¢. pwmc., Tabm - (YueOHukm Ui By30oB. CrenmanbHas JIATEpaTypa.
http://e.lanbook.com/books/element.php?pll_id=648

3. Kurrens Yapnss. BBenenue B pusuky TBepioro tena: YuedHoe mocodue no ¢usnke. M.,
u3n-Bo «Kuura mo TpeboBanuto», 2012. 789 c.

0) nomoJHHMTe/bHasl yueOHas JIMTeparypa:
4. Amikpodt H., Mepmun H. ®usuka tBeproro tena: Ilep. ¢ anrn. T.1,2, 1979. 824 c.
5. Bacunesckuii A.C. ®uzuka tBeporo Tena. Yu. mocooue. M. «Ipodar, 2010, 210 c.

6. Enucdanos I'M., Moma FO.A. TBepaoTenpHas 3JeKTpoHMKA. YueOHuk. M.: Bpicmas
mkoJja, 1986, 304 c.

7. Cy3snanes, M. II. Hanorexnonorus: ®U3HMKO-XUMHUSI HAHOKJIACTEPOB, HAHOCTPYKTYp U
Ha"nomatepuanoB. M. : Kawxueiid gom "JIMBPOKOM", 2014, 592 c.

http://www.0zon.ru/context/detail/id/27809273/

8. TlomnaBuoit A.C. MuoromepHas KpucTtajuiorpadgus U ee TNpUMEHEHHE B (QU3UKE.
Kemeposo. OOO MHT. — 2011. — 242c.

9.  Fluorescence  Lifetime  Spectroscopy and  Imaging:  Principles and
Applications. Penaxropsr: Laura Marcu,Paul M. W. French, Daniel S. Elson. CRC Press, 2014, 570

p.


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/
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10. bapanos A.B., Bunorpanosa I'.H., Boponun }0.M., Epmonaesa I'.M., ITapdenos I1.C.,
[unoB B.b. TexHuka ¢u3nuecKoro 3KCIEPUMEHTAa B CHUCTEMax C MOHMKEHHON Pa3MEpPHOCTHIO:
Vuebnoe mocobue. - CI16: CII6I'Y UTMO, 2009. - 186 c.

http://window.edu.ru/resource/305/64305

11. BJL. MuponoB. OCHOBBI CKaHUPYIOIIEH 30HAOBOW MHKpockonuu. U-t ¢usuku
mukpocTpyktyp PAH. H. Hosropon, 2004, 114 c.

https://sites.qgoogle.com/site/viktormironovipm/SPM-textbook

12. A. A. IllamaeB. OcHoBBI (pusnueckoro marepuanoBeneHus. Yacts 1. Cepus - Meroasl
IKCIIEPUMEHTAIBHON (U3UKH KOHJCHCHPOBAaHHOTO cocTosiHus. M3n-Bo UT'Y, 2013 1. 126 c. (pdf) .

13. A. A. lllanaeB. OcHOBHI (pu3nyeckoro marepuanoBegacHus. Yactp 2. Cepust - Metosl
IKCIIEPUMEHTAIBHON (M3UKH KOHJCHCHPOBaHHOTO cocTosinus. M3a-so UT'Y, 2014 1. 190 c. (pdf).

14. E.®. MapteiHoBHY. LleHTpsl OKpacku B ja3epHbIX Kpucramiax. Wpkyrck, W3n-Bo
Wpkyrt. yn-Ta, 2004, 229 c.
B) llepeuennb pecypcoB HHG(OPMALMOHHO-TEJIEKOMMYHUKALMOHHOM ceTn

"UHTepHeT", M0JIE3HBIX /ISl OCBOCHUS TUCHHIJIMHBI

http://elibrary.ru

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. MATEPHAJBHO-TEXHUYECKOE OBECIIEYEHHE JUCHMUIIINHBI
(MOJTYJIST)

6.1. YueOHo-1a00paTOpHOE 000pyI0BaHHE:
HpaKTI/I‘—IeCKI/Ie 1 JICKIIMOHHBIC 3aHATUA 110 HaHHOfI JUCHUILIMHE MPOBOIAATCA B y‘—IG6HOI>i

ayJTUTOPHH 10 pacnucanuio. JlJabopaTopHoe 000pyI0BaHUE HE TPEAYCMOTPEHO.

Ha (¢akynbreTre wuMeercss KOMIBIOTEPU3UPOBAHHAS ayIUTOPHS C HEOTPAaHHMUYEHHBIM
goctynoM B VIHTepHET W CTaHIAPTHBIM MPOrPAaMMHBIM OOECIEYEHHEM C BO3MOYKHOCTBIO
MPOCMOTpa MPE3eHTAUUN U APYruX MaTepuajoB MO Kypcy (B pamMKax CaMOCTOSTENIbHON paboThI
CTYICHTOB) M OOpaOOTKM OSKCHEPUMEHTAIbHBIX JaHHBIX B CTaHJAPTHBIX Mporpammax Juist

NOCTpOeHUs IrpauKOB, TaOJIHII U TPOBEACHHS PacyETOB (B paMKax JIabOpaTOpHOTo MPAKTUKYMa).

6.2. IIporpammHoe ob0ecnieuenue:
CranpmapTHble cepBHUCH ceT VIHTepHET, CTaHAApTHBIE CPEICTBA MPOCMOTPA MPE3EHTAUN 1
APYTrUX MaTepHalioB MO KypCy, CTaHIapTHBIE MPOrpaMMbl JJsl MOCTPOEHUsS rpadukoB, TadbmuI u
MPOBEJCHUS PACUETOB.


http://window.edu.ru/resource/305/64305
https://sites.google.com/site/viktormironovipm/SPM-textbook
http://medphysics-irk.ru/publ-kef/pdf-shalaev/Shalaev-materials.pdf
http://medphysics-irk.ru/publ-kef/pdf-shalaev/Shalaev_materials-2.pdf
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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6.3. TexHuueckue v YJIEKTPOHHbIE CPEACTBA:
I[JISI MMPOBCACHUA MPAKTHUYCCKUX U JICKIIHOHHBIX 3aHSTHU B KAQUECTBE ACMOHCTPAalMOHHOT'O

000py/IOBaHUsl UCHOJIB3YIOTCS MPOEKTOP, SKpaH U MelioBasi J0ocKa. Mcrnonb3yroTes COBpeMEHHbBIE
oOpa3oBaTeNbHbIC TEXHOJOrMU: HWH(OpMalMOHHBbIE (JEKIMH M mpe3eHTaudd B Power Point),
MPOEKTHBIE (MyJIbTUMEANA, BHUJIEO, IOKYMEHTaJIbHbIE (MIbMbI). lcnonb3oBaHue TI00aIbHON
KOMITBIOTEPHOW CETH TO3BOJIIET 00ECHEeYHTh TOCTYMHOCTh WHTEpHET-pEecypcoB W pean30BaTh
CaMOCTOSITENIbHYIO padOTy CTYACHTOB, B X0JI€ KOTOPOH OHU MOTYT BHIYMTHIBATh HAYYHBIE CTATHH IO
TeMaM Kypca. Ha JeKIusx MoryT HCroJib30BaThCsl MyJIbTUMEUHbIE cpeacTBa: nmpoektop (CASIO
XJ-A241), nepenocHoii skpan (Classic Solution, T195x195/1MW-LU/B), noytoyk Lenovo B590.
Ha dakynpreTe WMeeTcs KOMIBIOTCPU3MPOBAHHAS  ay[WTOpHWs, TpEAHA3HAYCHHAS IS
CaMOCTOSITENIbHOM pabOThI, C HEOTPAaHUYCHHBIM JIOCTYIIOM B MIHTEpHET.

VII. OBPA3OBATEJIBHBIE TEXHOJIOI'MH
3amaun U3JI0XKEHUS W U3YyYCHMs JUCLMIUIMHBI pealu3yloTcs B CIeAyroIuX Qopmax

TeSITeTbHOCTH:

¢ JIeKIWH, HAlleJICHHBIC Ha TOJIy4YeHHEe HEOOXOAMMON HH(POPMAINH, U €€ UCIIOIb30BaHUE
NPU PEIICHUU MPAKTUYECKUX 337134,

* NpaKTHYeCKHe 3aHSTHS, HAIpaBICHHbIC HA AaKTHBU3AIMIO I103HABATEIIHLHOM
JEATEIBHOCTH CTYJCHTOB M MPUOOPETCHUS MMU HABBIKOB PEIICHHS MPAKTUYCCKUX MU
npoOJIEMHBIX 33/1a4;

® KOHCYJbTALUH — €KEHEICIBHO IS BCEX JKENAIOIINX CTYACHTOB,;

® caMoOCTOsITeJIbHAsi BHeayJAUTOPHAasi pa0doTa HampamieHa Ha NMPHOOpPETEHHE HABBIKOB
CaMOCTOSITENTFHOTO U3yUEHHsI MaTepralla ¥ PeleH s 3a/1a4 10 JUCIUIUINHE,

TeKyIlIHﬁ KOHTpO.]'II) 3a ACATCIBHOCTHBIO CTYJICHTOB OCYHIGCTBJ'ISICTC?[ Ha JICKIITMOHHBIX H
MPAKTUYECKHUX 3aHATUSX B (hOpME CaMOCTOSITENBHBIX PabOT, HKCIPECC-OMPOCOB, a TAKKe B XOE
cobeceI0BaHU.



VIII.

IMPOMEXYTOYHOM ATTECTAIIUA

®onp oueHouHbIX cpeacTB (POC) npencraBieH B NPUIOKEHUHU.

Oyenounvie mamepuanvl 0Jis1 BXOOHO20 KOHMPOAL.

[IpoBOaUTCS OMPOC HA IIEPBOM 3aHITUU.

OL;@HO‘!Hble mamepuanbl MmeKyule20 KOHmpOJis.
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OIEHOYHBIE MATEPHAJIBI VIS TEKYIIEI'O KOHTPOJISA U

Cognepxanue y4eOHOTO MaTepuana pas3ielieHo Ha auaaktudeckue emauHunbl ([JE) —

MPEIMETHBIE TEMBbI, OIekKAIIUE 005S3aTeIbHOMY M3YyYCHHIO M YCBOCHHUIO B MpOLECCe O0yUYEeHHUS.

YuureiBaeTcs

MIPOMEKYTOYHAS

aTrTecranusa 110 uToram

MPEyCMOTPEHHOM MMPOrPaMMOil Kypca.

CaMOCTOSITEILHON

paboTHI,

TGKYHII/Iﬁ KOHTPOJIb YCIICBACMOCTH CTYACHTOB W HUTOroBad arreCrauuda MO JUCHUIIIINHC
IpOBOAATCA B COOTBETCTBHUU C OUCHOYHBIMUA CPCACTBAMMU, IICPCUNUCIICHHBIMU HUKC:

Bun
OIIEHOYHOTO CopeprkaHue OLIEHOYHBIX CPEJICTB TemaTnka
cpencTBa
CpencTtBo  KOHTpOJSi, OpraHU30BaHHOE Kak | Bompocer mo Ttemam
CIIelMaIbHast Occena MeIarOrM4YECKOr0 | TUCIUILINHEI,
paboTHUKa C OOydJalIUMCA TI0O TEMaM, | IePEUUCICHHBIM B
1 | CobecenoBanue | CBS3aHHBIM C HM3y4yaeMOW JUCUUIUIMHON, U | pazzaene 11
paccunMTaHHOE Ha BBISICHEHHE OObEeMa 3HAHWM
oOydarolerocsi Mo ONpeAeNeHHOMY pa3feiy,
TeMe, npobaeme U T.11.
Onpoc oOyuatormuxcs B Tedenwe 5-10 munyT | I[lo Marepuanam
mepej  HAvyajJoM  OYEPEAHOW JIEKIMH WU | MPEIIIECTBYIOIINX
2 Dkcmpecc- MPaKTUYECKOTO0  3aHATUA [0  MaTepuajaM | 3aHATHH u
ompoc MPEAMIECTBYIOMIEH JEKIUU C IEJIbI0 MPOBEPKU | CAMOCTOSATEIBHOM
3HAHUA W 3aKpeIUIeHHUs KIIOUEBbIX TMOHATUHN, | pabOThI
onpeneneHui, Gopmyn U GOPMYITHPOBOK.
3 [Ipaktnueckue | OleHKa TEKYIIMX 3HAHUHM B XOJI€ pelIeHUs 3a4a4 | 3alayu 1o pa3zenam
3aHATHS Yy JIOCKH Ha MPAKTUYECKUX 3aHATUIX
Hrorosas Bompocsl mo  Temam
4 | arrectanms o | DK3aMeH JHACIATLTHHEI
JHUCIHHIINHE

OueHoquze mamepuailol ons npOMeofcymouHod ammecmayuu .

HroroBast arrectanusi mpoBOAUTCS B (hOpME IK3aMeHa.

Kpurepun oneHkn 3HAHMH CTYACHTOB

Ol(eHKa «OmMn4HO) CTaBUTCA IIPU TPAaBUIIbHOM, IMOJIHOM U JIOTUYHO MTOCTPOCHHOM OTBCTC;
YMCHHUH OICPHUPOBATE CICHHUAIBHBIMU TEPMHHAMHU, HCIIOJB30BaAHWH B OTBCTC AOIOJIHHUTCIBHOI'O

Marepuraia.

Ouyenka «xopowio» CTaBUTCS IIPH NPABUIBHOM, IIOJHOM M JIOTUYHO IIOCTPOECHHOM OTBETE;
YMEHUU OIIEpUPOBATh CIICLUAJIBHBIMA TEPMUHAMU; UCIIOJIB30BAHUU B OTBETE JOIOIHUTEIBHOIO
Matepuai. Ho B orBere mmerorcs HerpyOble OIIMOKM HJIM HETOYHOCTH, JENAIOTCS HE BIIOJHE
3aKOHYEHHBIE BBIBO/IbI UJIH 0000IICHHUS.

Ouyenka «y0oenemeopumenbHo» CTaBUTCS IIPU CXEMATHYHOM HEIIOJIHOM OTBETE, HEYMEHUN
OIEPUPOBATH CIIEIUAIBHBIMU TEPMUHAMH MU UX HE3HAHUH, OTBETE C OJTHON IpyOoii OIIHOKOIA.
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Ouenka «neyooenemeopumenbHo) CTAaBUTCA INPH OTBETE Ha BCE BONPOCH Omiera c

rpyObIMH OIIOKaMH, HEYMEHUU OTIEPUPOBATH CIEIHAIILHON TEPMUHOJIOTUEH.

10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.
22.

Chiucox BOIIPOCOB NJId OK3aMCHAIIMOHHBIX OnJIeTOB

[Tpenmer ¢usuku TBeproro Tena. OnpeneneHne MOHATUS «TBEpAoe Teno». Poib TBepaoro
COCTOSIHUS BEILECTBA B IPUPOJIE U B TEXHUUECKOM IIpOrpecce.

I[I/Ial"paMMa COCTOAHUA O,Z[HOKOMHOHGHTHOP'I CHUCTCMBEI.

CTpyKTypHBIE XapaKTEPUCTHKHM BEIIECTBA B KOHJIECHCUPOBAHHOM cOCTOssHMM. Kpucramiel,
HOJIMMEPBI, aMOP(HBIE CPEIbI, )KUAKOCTH, KHUJIKAE KPUCTAILIHI.

Kpucraminueckass cucrema koopAauHaT. BekTop TpaHCisiuu. DiieMEHTapHas TPaHCIISLIHS.
Kpucramnnueckass pemérka. OneMmeHTapHas sdeiika. [lpumuTtuBHas sdeiika. baszuc.
Kpucramnnueckas cTpykrypa.

Toueunble 31eMeHTHl (omepauuu) cummerpuun. Popmyna cummerpuu. Ilopsgok oceit
CUMMETPUU JJIl HMJACAIBHBIX KPUCTAJUIMYECKMX MHOrorpaHHukoB. OOo03HaueHHE Y3JIOB,
HarpaBjeHul u iockocre. [lapamerps! Belicca u nnnekcel Muiiepa.

Ocoboe (emuHU4HOE) HampasieHue. Kpucrammorpapudyeckue KaTeropud W CHHTOHHMH. 14
pemérok bpapa. Todeunas rpyrmma ciMMeTpuu. 32 Kjacca CHMMETPHUH.

O6patnoe mpoctpancTtBo. O6parHas pemérka. CBoiicTBa 0a3UCHBIX BEKTOPOB OOpaTHOMN
peLIETKY.

Judpakuus u nuaTEpdEpEHIIHs BOJIH B KpUcTaIUiax. Y cinoBus audpakuun Bynega-bparra.
YcnoBue qudpakuy sl 00paTHOM PEIIETKH.

[Toctpoerne DBanbra. [1I0CKOCTH TEpHEHIUKYISPHBIE BEKTOpaM OOpATHON pEIIeTKH H
Jenduue ux nonoiam. 3oubel bpuiuntosna. Ilpusenenue 30H.

Tunsl XUMHUECKUX CBsI3el B KpucTayuiax. [loTeHnman moHn3auuu. JHEprus JIEKTPOHHOIO
CpoJIcTBA. 3aMOHEHUE FIEKTPOHHBIX 000JIOYEK aTOMOB.

MonexynspHas cBs3b. [lotennman Jlennapna—/Ixonca. Pemérounsie cymmsl. PaBHOBECHOE
COCTOSIHHE.

HonHnas cBs3b. JHeprus Manenynra. [locrossHHas Manenynra. Meron OBbeHa.
KoBanentHas cBsa3b. HampaBiieHHOCTh M HACHIIIEHHOCTH cBsizei. [IpaBmia FOMm-Pozepu. 7 -
U O — cBs3u. ['MOpuau3anus COCTOSIHUM.

Mertannuueckas CBA3b.

Kpucramnel ¢ oaHOaTOMHBIM  0a3ucoM. YpaBHEHMs JBWXKEHHA. JlMCIIepCHOHHOE

cootHomieHue. PazoBas U TpynmnoBasi CKOpocTu JmuHHOBONHOBOE TpubImxkeHue. OOmui
ciy4aii. [IpoonpHbIe U TIOTIEpEYHbIE aKYCTUYECKUE KOIEOaHMUs.

KpI/ICTaJ'IJ'IBI C IABYXAaTOMHBLIM 0asucom. YPaBHCHI/IH JABHOKCHUS. I[I/ICHepCI/IOHHOC
COOTHOIIICHHCE. XapaKTep OTHOCUTCIBHOT'O ABHXCHHUSA YaCTHII. OnTtryeckue u AKYCTHYCCKUC
BCTBU.

Knaccuueckass 1 KBaHTOBasi TEIIOEMKOCTH TBepzoro tena. Teopum DiinHmTeitna u Jlebas.
TemnoBoe pacmupenue. TemonpoBOJHOCTb.

CnexkTp KBaHTOBBIX COCTOSIHUN CBOOOJHBIX D3JEKTPOHOB B OJHOMEPHOM IPOBOJHUKE.
3acenenue  cocrossHuil.  Pacnpenenenmne  @epmu-/lupaka. Bkiax — temnmoeMkocTu
JJIEKTPOHHOIO ra3a B TEINIOEMKOCTb TBEPAOTO TeEA.

DIIEKTPONPOBOJAHOCTH M 3aKOH OMa.
TermmonpoBOAHOCTh METAIIIIOB.

JusnexkTpudeckasi IpOHUIIAEMOCTh AIEKTPOHHOTO ra3a. [1nazmennas yacrota. I[lornomenue
U OTpaKEHUE AJEKTPOMArHUTHBIX BOJIH B IIa3Me TBEPJOTO Tela (IMONepevyHble ONTHUECKUE
MoJ1bl). JIMcCTIepCHOHHOE COOTHOIICHUE AJIsl TOTIEPEUHBIX BOJIH.



23.

24.
25.

26.

217.

28.
29.
30.

31.

32.

33.

34.
35.

36.

37.
38.
39.
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[TpononpHBIC MIa3MEHHBIC KOJeOaHus B MeTaluindeckoil mieHke. [lnasmonsl. Bo3Oyxaenue
MJIA3MOHOB TMIPU OTPAXKEHUHU JIEKTPOHOB OT MOBEPXHOCTU METALIA.

Vuer NEPUOANYHOCTH PEIICTOYHOI'O IIOTCHIHUAJIA. :‘)HepFeTI/I‘IeCKI/Ie 30HBI B KpUCTaJLJIaX.

['eneTnueckast ~ CBA3b  HJHEPreTMYECKUX  30H C  ATOMHBIMH  COCTOSHUSIMU
KpHcTau1000pa3yromux yactull. Kinaccuduxanus TBEpIBIX TEI HA OCHOBE 30HHOM CXEMBI.

OnexTponsl U nblpku. DddextuBHas macca. [IpoBoaumocts. [Ipyrue Hocutenu 3apsna.
Huddysus u aperid mHocureneit. [lonBMXHOCT HOCUTENCH. DKCUTOHBI.

DNEKTPUYECKHUE U ONITUYECKUE SIBJICHUS B HEMETAININYECKUX KpUCTallIax. JIFoMUHEeCHEeHIU.
BeinyxaenHoe usnydenue. TBeproTenbHble Ja3epsl.

Hedexrsl B kpucTamuiax. Paananuonno-¢usznyeckue Iporeccsl B TBEPABIX TENIaX.
LleHTpBI OKpACKU B KpUCTAILIAX.

CoOCTBeHHBIE W TPUMECHBIC TOJTYIMPOBOAHUKH. 3aKOH ACHCTBYIOMIMX Macc. YPOBCHb
®epMu B OTYNPOBOTHUKAX.

BbIpokzieHHBIE  MOJIYIPOBOJAHMKHM. P-N-miepexol, BOJbT-aMIIEpHAs XapaKTEPUCTUKA.
IToynTpOBOTHUKOBBIN BBIIPSIMHUTEIBHBIN U0,

®dororeHepanuysi 1 peKOMOWHALMA HOCUTENIEH B MOJIyNpoBoaHUKAX. [Ipsimble u HenpsiMble
nepexozbl. TemnnoBas HOHNU3ALUsS IPUMECHBIX aTOMOB U 1€(EKTOB.

OnrTuyeckast HaKaykKa MOJIYIIPOBOAHUKOB. KB8.3I/IpaBHOBeCI/I€ B 30Hax. KBaSI/IypOBHI/I cDepMI/I
CroHTaHHas U BBIHYXXJICHHAA peKOM6I/IHaHI/I$I. YcnoBue HWHBCPCHHU B MTOJYIIPOBOAHHKAX.

Jlazep Ha p-n — nepexone. CBETOAHOI.

[ua- m napamarHetusM. @deppomarHeTU3M M aHTU(QEPPOMArHETU3M. OJIEKTPOHHBIN U
AJIEPHBI MarHUTHBIA PE30HAHC.

Huskoremnieparypuele cBepxmnpoBoaHuku. CeepxmpoBognuku | u I poma. Dddexr
Meiicuepa.

Teopuu ['mu30ypra, Jlannay, bapnuna, Kynepa, Hlpuddepa.
TynuensHbil 3¢ dext. DddexT Jxo3edcona.
BI)ICOKOTGMHCpaTypHI)IG CBCPXHIPOBOJHUKH.

[Iporpamma coctaBieHa B cooTBercTBHHM C¢ TpeboBanmsimu OI'OC BO mno HampaBieHUIo

noarotoBku 03.03.02 dusuka.

Pa3padorumk:

7

!/l ///f&»i/\/\.uj 1.¢-M.H. ipodeccop E.d.MapTeiHOBHY

y

[Iporpamma paccmoTpeHa Ha 3acenanuu KadeIpsl 00IIeH U IKCTIEPUMEHTATBHON (DU3UKH

«24» maprta 2022 1.

IIporokoin Ne 6

;;i
3aB. kadeapoii ‘f%}/ 1.¢.-M.H. 'aBpuiiok A.A.

Hacmoswas npoepamma, me moocem Ovimb 60cnpoussedena Hu 6 Kaxou ¢hopme Oe3

npeosapumenbHo20 NUCbMEHHO20 paspeulenuss Kagheopul-paspabomuuxa npocpammol.



