MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 0Opa30BaHMs
«HanuonanbHbIN Uccaen0BaTENbCKUN SAepHbI yHUBEpcUTET « MUDI)

MHCTUTYT JIA3BEPHBIX U TNTASMEHHBIX TEXHOJIOT M

KA®EIPA ®MN3UKHN TBEPOI'O TEJIA U HAHOCUCTEM

OIOBPEHO HTC JIAIIJIA3
[Tporoxosn Ne 1/04-577

or 27.04.2023 1.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

OCHOBbI ®U31MKN KOHAEHCHUPOBAHHOI'O COCTOAHMA BEHIECTBA

HanpaBnenne noaroToBku [1] 12.03.03 ®oTonuka u onTouHpOpMaTHKA
(cmennanbHOCTD)
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AHHOTALMS

B kypce m3ydaroTcsi OCHOBHBIE MOJIOKEHHS (PU3UKH KOHICHCUPOBAHHOTO COCTOSIHUS, (PH3UKH

METaJIOB, JIDJIEKTPUKOB U HOJTYTIPOBOTHUKOB. PaccmarpuBarorcst AIIEMEHTHI
KpHUCTaUTOrpauIeckoro aHajiu3a TBEPAOTO Teja, BUIBl MEKAaTOMHBIX B3aUMOJICHCTBUH, 3JIEMEHTHI
30HHOM Teopuu. I[lonpo6GHO pa3zduparoTcs 0COOEHHOCTH KOBAJIEHTHBIX KPUCTAJIOB, ONpPEENISIOIINe
MOJTYIPOBOJHUKOBEIE CBOMCTBAa KPHUCTAJUIOB, Pa3IUYHBIX  CTPYKTYPHBIX
HECOBEpIICHCTB HAa OCHOBHBIC CBOWCTBA KpPUCTALUIOB. Takxke B Kypce ynaenseTcs BHHMaHHE
PacCMOTPEHHIO BONPOCOB, CBA3aHHBIX C TEIUIOBHIMH CBOMCTBaMH KPHCTAJUIOB,

CTaTUCTUYECKOH (bHBHKH (bOHOHOB U DJJICKTPOHOB. HpI/I H3JI0KCHUHU TCOpHUU TIOJYIIPOBOAHUKOB

a TaKXE BJIHUAHHC
QJICMCHTaAMH

YAENSAETCd BHUMAHUE ONMCAHUIO PAa KOHTAKTHBIX, TEPMOIEKTPUUYECKUX U TaJlbBAHOMArHUTHBIX
SIBJICHUU.

1. IEJIN U 3ATAYA OCBOEHHMS YYEBHOM JJUCHUILJINHBI

Ilenp Kypca - 03HAKOMUTH CIyHIaTelel Kypca ¢ OCHOBHBIMU (DPU3HMUECKMMM MOJEISAMU U

MaTeMaTU4YeCKUM  anmapaToM (U3UMKUA TBEpPIOro TejJa U COBPEMEHHBIMHM  JOCTHXEHHAMU
JKCIIEPUMEHTA.

2. MECTO YYEBHOM JJUCIUILJINHBI B CTPYKTYPE OOII BO

Kypc 3aknageiBaer HeoOxoaumyro 0a3y [uis  ONUCaHMS COBPEMEHHBIX INpPHOOPOB

BKCHepI/IMeHTaHLHOﬁ (1)I/I3I/IKI/I. O6CY)K,Z[aIOTC${ OCHOBHBIC TCOPCTUUCCKHUEC TIPCIACTABIICHUS (1)I/ISI/IKI/I
TBCPAOro TEjIa U AOOCTHXXCHUA OSKCICPUMCHTA. CpeIII/I O6Cy)KI[aeMBIX TEM - KPUCTAJUIMYCCKHUEC U
TCIIJIOBBIC CBOfICTBa, 30HHAasd TCOpUsA B TBEPABIX TCJIaX, CIICKTPBI KBA3NUYaCTUL, CTATUCTUKA 3JICKTPOHOB
" JBIPOK B MOJYIIPOBOAHHKAX.

3. OOPMUPYEMBIE KOMIIETEHIIUU U IINTAHUPYEMBIE PE3YJIbTATbBI
OBYYEHUA

YHI/IBepCEUHJHBIC I/I(I/IJ'II/I) O6H.I€Hp0(l)eCCI/IOHaJIBHBIe KOMIICTCHIINW

| KOI[ 1 HAMMCHOBAHUC KOMIICTCHIIUN | KO,Z[ U HAMMCHOBAHUC MHAUKATOPA JOCTUIKCHUS KOMIICTCHIIUN

[Ipodeccrnonanbuple KOMIETEHIIMH B COOTBECTBUM C 3ajjauaMd M OOBeKTaMHu (o0iacTsaMu
3HaHUN) TPOdECCUOHATBLHON A TEbHOCTHU:

PazpaboTka na3epHbIX U
ONTUYECKUX
TEXHOJIOTHi{; aHAJIN3

JlazepHbie
TEXHOJIOTHH,
AIIEMEHTHI B COCTABE

cranaapt-IIC, anaan3
ONbITA)

HAaYYHO-UCCIIEN0BATEIbCKON

ITK-1 [1] - cnocoben k
aHaJIN3y MOCTAaBJICHHOU
3a/1a4u UCCIEAOBaHUI B

3apaua O0bexkT Wim Kox n HaumeHnoBanmne Koa n nHaumeHoBaHue

npogdeccuoHaIbLHOM 00J1aCTh 3HAHUSA npogdeccuoHaIbLHOM HHAUKATOPA

nesreabnoctu (3I1/1) KOMIIETEHIIMH; JMIOCTHKEHUS
OcHoBaHue npogdeccuoHaIbLHOM
(mpogeccuoHaIBLHBII KOMIIEeTeHIIHH

3-1IK-1[1] - 3nath
COBPEMEHHOE
COCTOSTHUE Pa3BUTHS




IOCTaBJIICHHOU 3aJa4u
HUCCIIETOBAHUN B
obnacti (POTOHUKH U
ONTOMH(POPMATUKU;
JKCIIEPUMEHTAJIbHBIE
UCCIIEIOBaHMS B
o0nacti (POTOHUKH U
ONTOMH(POPMATUKU
HOBBIX SIBIICHUIA,
MaTepHajoB, CUCTEM U
YCTPONCTB

Pa3pabotka nazepHbIX U
ONTUYECKUX
TEXHOJIOTHIT, aHAJIN3
IIOCTABJICHHOW 3a/1auu
HUCCIIEJOBAHUN B
o0nacti POTOHUKH U
ONTOMH(POPMATHKU;
JKCIIEPUMEHTAJIbHBIE
HCCIIEIOBaHMS B
o0nacti (POTOHUKH U
ONTOMH(POPMATUKU
HOBBIX SIBIICHHUIA,
MaTepHajIoB, CUCTEM U
YCTPOMCTB

JIa3€pHBIX CUCTEM,
ONTUYECKUE
MaTepuaisl U
JeTan,
TU(ppaKIUOHHBIE
ONTUYECKUE
AIIEMEHTBHI,
roJIOrpaMMBbl

JlazepHbie
TEXHOJIOTHH,
AIIEMEHTHI B COCTaBE
JIa3€PHBIX CUCTEM,
OIITUYCCKHUC
Marepuaibl U
JieTan,

TG PaKIIMOHHBIE
OIITUYCCKUC
AJIEMEHTBHI,
TOJIOTPaMMBI

o0nacti POTOHUKH U
ONTOMH(GOPMATUKU

Ocnosanue:
[IpodeccronanbHbIit
crannapt: 29.004

IIK-3 [1] - crtocoben k
HajaJKe, HaCTpOMKe,
FOCTUPOBKE U OMNBITHOM
poBepKe IpUOOPOB U
CUCTEM

OcHosanue:
[IpodeccronanbHbIi
crangapt: 29.004

(hoTOHUKH U
ONTOMH(POPMATHUKH ;
V-TIK-1[1] - ymeTts
aHAJIM3UPOBATh
UCXO/IHbIE TPeOOBAHUS
IIpH pEIICHNUH 33]a4 B
o0nacti (pOTOHUKH U
ONTOMH(POPMATUKU
IIPOBOAUTH ITOMCK
HAayYHOTEXHUYECKOMN
uHpOpMaLUY IO TEME
pelaeMoit 3aauun
YTOUHSATH U
KOPPEKTUPOBATh
TpeOOBaHUS K
pelaeMoii 3aa4e B
obnacti (POTOHUKH U
ONTOMH(POPMATHUKU ;
B-TIK-1[1] - Bnanets
HaBbIKaMU aHaJn3a
IIPOCTBIX
HCCIIEIOBATENbCKUX
3aa4 B 00JIacTH
dhoToHUKHU U
ONTOUH(OPMATUKH
3-T11K-3[1] - 3HaTh
OCHOBBI TEOpUU
HW3MEPEHUI OCHOBBI
paboThI ¢
U3MEPUTEIIBHON
anmnapaTrypoil OCHOBBI
ONTHUKO(PU3NUECKHUX
W3MEPEHUH; ;
V-TIK-3[1] - YmeTs
10JIB30BATHCS
OCHOBHBIMH
U3MEPUTENbHBIMUA U
CEPBHUCHBIMU
npubopamu
I0OCTHPOBATH
ONTUYECKUE YCTAaHOBKU

;
B-I1K-3[1] - Bragets
METOJIaMH ¥ TPUEMAMU
HaJaJKu, HaCTPOUKH,
FOCTUPOBKH U OTNIBITHOM
MIPOBEPKU PUOOPOB U
CUCTEM

4. BOCIHIUATATEJIbHBIN IOTEHIUAJ JUCIIATLINHBI

| Hanpasnenus/nenu

| 3agaun Bocrmranus (kox)

| BocrnurareapHBIN TOTEHIINA




BOCIIUTaHUA
[Ipodeccrnonansroe
BOCIIUTaHHE

[IpodeccronansHOE
BOCIIUTAHHE

Co3naHue ycioBHi,
obecrneunBaromux, GopMUPOBaAHUE
YyBCTBA JUYHOU OTBETCTBEHHOCTH 32
HAy4HO-TEXHOJOTUYECKOE PA3BUTHE
Poccun, 3a pe3ynbTaThl Hccae0BaHUI
u ux nociaeacteus (B17)

Coznanue ycioBui,
obecrneunBaromux, GOpMUPOBAHUE
HAYYHOTO MHPOBO33PEHHS, KyJIbTYPHI
NIOMCKA HECTAaHIapTHBIX HAyYHO-
TEXHUYECKUX/TIPAKTHUECKUX PELICHUH,
KPUTHUYECKOTO OTHOILICHHUS K
MCCIIEJOBAaHUSAM JKEHAYYHOTO TOJIKA

(B19)

JUCIUTUINH

1.Mcnions3oBaHue
BOCIIUTATEIBHOTO MOTEHIIMAJIA
JUCLMILTUH NPOPECCHOHATBHOIO
MoayJIst TSt pOopMHUpPOBAHUS
YyBCTBA JIMYHOU
OTBETCTBEHHOCTH 3a JOCTHKEHUE
nunepcrBa  Poccuu B Beqymmx
Hay4YHO-TEXHUYECKUX CEKTOPaAX U
(byHIaMeHTalbHbBIX
HCCIIE0OBAHUSIX,
00€eCIIeYNBaIOIINX €€
SKOHOMHUYECKOE PA3BUTHE U
BHEIIHIOK 0€30I1aCHOCTb,
MOCPEICTBOM KOHTEKCTHOTO
oOyueHus1, 00CyKACHUS
COLMAJIbHOW U IPAKTUYECKOU
3HAYUMOCTH PE3YJIHTATOB
Hay4HbBIX MCCJIEIOBAHUN U
TEXHOJIOTHYECKUX pa3padOToK.
2.Mcnonb3oBaHue
BOCITUTATEILHOTO TIOTCHIIHAJIA
JUCIHILTAH TPOPECCHOHATBHOTO
MOMYJIs JUTIsl (POPMUPOBAHUS
COLIMAJIbHOW OTBETCTBEHHOCTHU
YYEHOTO 32 PE3yJIbTAaThl
HCCIEA0BaHUHN U UX MOCIEICTBHUS,
Pa3BUTHS UCCIIEIOBATEIHCKUX
KauecTB MOCPEACTBOM
BBITIOJTHCHHS Y4eOHO-
HCCIeA0BaTENIbCKUX 3aJaHuM,
OPUEHTHUPOBAHHBIX HA U3yUYCHUE
Y TIPOBEPKY Hay4HBIX (DaKTOB,
KPUTHYECKHUI aHAIIN3
myOnuKanui B
npogecCuoHaIbHON 00J1acTH,
BOBJICUEHUS B pealbHbIC
MEXIUCIUTTMHAPHBIC HAYYHO-
HCCIIEIOBATENLCKHUE TTPOEKTHI.
1.Mcnionp30Banue
BOCIUTATEIHHOTO MOTEHIINANA
JTUCTIMILTAH/TIPakTHK «Hay4Ho-
UcclenoBaTenbckas padboTay,
«IIpoekTHas mpakTHKay,
«HayuHs1il ceMuHap» JUIs:

- (opmupoBaHUS TOHUMAHUS
OCHOBHBIX IIPUHIIUIIOB U
CIOoCcO00B HAYYHOTO IMO3HAHUS
MUpa, pa3BUTHUS
HCCTIE0BATEIIbCKUX KAaYeCTB
CTYJEHTOB MTOCPEACTBOM UX
BOBJICUCHUS B




[Ipodeccruonanproe
BOCIIUTaHHE

Co3nanue ycioBHid,
o0ecneunBaroImux, GOpMUPOBAHUE
TBOPYECKOTO
MH)KEHEPHOT0/TIpO(heCCHOHAILHOTO
MBIIUIEHHS], HABBIKOB OpPraHu3aluu
KOJIJIEKTUBHOU IPOEKTHOMN
nesitenbHocTH (B22)

HCCIIEI0BATENBbCKHUE ITPOEKTHI 110
001acTIM Hay4HBIX
uccienoBanuil. 2.Mcnonb3zoBanue
BOCIIUTATEIHHOTO MOTEHIIMANA
aucuuiuiug "Hcrtopus Hayku U
nHxeHepun', "Kputnueckoe
MBIIIJIEHUE U OCHOBBI HAy4YHOI
KoMMmyHuKaruu'", "BeenaeHue B
cnenuanpHocTh", "HayuHo-
uccaeaoBarenbekas pabora',
"Hayunblii cemunap" mis:

- popMupOBaHUs CIIOCOOHOCTH
OTIENATh HACTOSALIUE HAYUYHbIE
HCCIIEIOBaHUS OT JDKEHAYYHBIX
IIOCPEACTBOM IIPOBEJEHUS CO
CTyJAEHTaMH 3aHITUH U
peryJsipHbIX Oecen;

- (hopmHpoBaHUS KPUTHUYECKOTO
MBIIUICHUS], YMEHUS
paccMmaTpuBaTh pa3inyHbIe
UCCIIEI0OBaHMS C dKCIIEPTHOU
MO3ULUH IOCPEJICTBOM
00CYX/IeHUs CO CTyIeHTaMU
COBPEMEHHBIX UCCIIEIOBAHUM,
HCTOPUYECKHUX IIPEAIOCHUIOK
MOSIBJIICHUS T€X UM UHBIX
OTKPBITUH U TEOPUM.
1.Mcnone3oBanue
BOCIIMTATEIBHOIO NIOTEHIIMAIIA
JUCLMILIMH NPOPECCHOHATBHOIO
MOJYJISl JUIsl pa3BUTHSI HABBIKOB
KOMMYHHKAIMH, KOMaHIHOU
paloThI U TUJEPCTBA,
TBOPUYECKOTO MHKEHEPHOTO
MBIILJIEHHS], CTPEMIIEHUS
cJie10BaTh B MpoheCcCHuOHATBHOM
JEATEIbHOCTH HOpMaM
MOBeAEHMS, 00ECIIEYNBAIOIINM
HPaBCTBEHHBII XapakTep
TPYJOBOM JESTENLHOCTH U
HECITy>K€OHOT0 MOBE/IeHUs,
OTBETCTBEHHOCTH 3a NPUHSATHIE
peleHus yepe3 NoAroTOBKY
TPYIIIOBBIX KYPCOBBIX padoT 1
NPAaKTUYECKUX 3a/laHUM, peleHne
KEHCOB, MPOXO0K/IEHUE MPAKTUK U
noarotoBky BKP.
2.Mcnonb3oBaHue
BOCIIUTATEIHHOIO MOTEHIIHANA
IMCLIUIUIAH TPO(ECCHOHATBHOTO
MOJyJIs JUIst: - (popMUpOBaHUS
IIPOU3BOJCTBEHHOI'O




KOJUIEKTUBHU3MA B X0JI€
COBMECTHOTO PEIICHUS KaK
MOJIEJIbHBIX, TAK U IPAKTUYECKUX
3a/1a4, a TaKXkKe MyTeM
MOAKPEIUICHUE PallUOHATIBHO-
TEXHOJIOTHYECKUX HABBIKOB
B3aUMOJICVCTBHUSI B IIPOEKTHOM
NEeSATETFHOCTH SMOIIMOHATHHBIM
3¢ (heKToM yCIenrHoro
B3aUMOJICHCTBUS, OIIYIIICHUEM
pocta o611eit 3¢ heKTUBHOCTH
TIPU paCTIPEICTICHUHN TPOSKTHBIX
3a/1a4 B COOTBETCTBUU C
CHUJIbHBIMH KOMIIETEHTHOCTHBIMU
Y HYMOIIMOHAJIbHBIMU CBOMCTBAMHU
YICHOB IPOEKTHOM T'PYIIBL.

S. CTPYKTYPA M COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Pa3nensl yueOHON AMCHUIUIMHBL, KX 00BEM, CPOKH U3YUYEHUS U (POPMBI KOHTPOJIA:

IL.II

HaumenoBanue
pasaena yueOHoi
AUCHMILIUHBI

Henenn

Jlexnumn/ Ipaxkr.
(cemuHuapsi )/
JlaGopaTopHble
padoThl, yac.

Oo0s13aT. TeKymmii

KOHTPOJIb ((popma*,

HeJeJs)

MakcuMaJabHBIN

0aJui 3a pa3gena™*
ATTecTanus
pasnena (popma*,
HeJeJs)
HNuaukaropsl
OCBOEHHSA
KOMOeTAHIIAIA

6 Cemecmp

Yacts 1

16/8/0
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Yactb 2

9-15

14/7/0

25

KH-15 | 3-IIK-




3 s

V-
I1K-3,
B-
ITK-3

Umoeo 3a 6 Cemecmp 30/15/0 50

KounTtposbHbie 50 2 3-TIK-
MeponpusiTusi 3a 6 1,
CemecTtp V-
[K-1,
B-
[K-1,
3-TK-
3,

V-
[K-3,
B-
[1K-3

* — COKpalleHHOE HAaMMEHOBaHUE (POPMBI KOHTPOJIS
** — cymMMa MakcUMalbHbIX OajIoB J0JKHA ObITh paBHa 100 3a cemecTp, BKJIOYas 3a4eT U
(unn) sK3aMeH

CoxkpaiieHre HauMeHOBaHUN ()OPM TEKYIIET0 KOHTPOJIS U aTTECTAllUH Pa3elioB:

Oo6o03na | [Tos1HOe HaMMeHOBaHME
YeHue
KN KonTposb no uroram
€) OKk3aMeH
KAJIEHJIAPHBIN IVIAH
Henen | Temsl 3ansaTuii / Coaep:xkanue Jlek., | IIp./cem. | JIa6.,
" qac. , yac. yac.
6 Cemecmp 30 15 0
1-8 Yacrts 1 16 8 0
1-2 CTpoeHue TBepaABbIX TeJl. Bcero ayiutopHsIX 4acoB
Kpucrannuueckue u amopgHbIe Tena. 4 |2 [0
Kpucrannmaeckas ctpykrypa (pemieTka, 6a3uc, onepamun Ownaitn
CHUMMECTpPHH, THUIIBI PEIIETOK BpaBe). 0 0 0

O603HaueHne KpucramuiorpapuuecKiux HanpaBIeHUN 1
IUIOCKOCTEN B KpHUCTalle. PEHTT€HOCT-PYKTYpHBII aHAIu3.
AHH30TPONUS KPUCTAIIIOB.

Knaccugukarus KpucTauioB O THIIaM XUMHUYECKUX CBS3CH:

- HOHHBIE KPUCTAJLIbI (MOHHAS (TeTepONoJIsipHasi) CBA3b);

- aTOMHBIE KPUCTAJJIbI(KOBaJICHTHAs (TOMEOTIONISIPHAs) CBSI3b);
- METaJNINYEeCKUE KPUCTAJUIbI (METa/NINYeCKasi CBSI3b);

- MOJIEKYJISIPHBIE KPUCTAJUIbI (BOAOPOIHAS CBS3b).
CormocTaBieHue pa3IMIHBIX TUIIOB CBsi3ei. KoBasieHTHAs CBS3h
Y TIOJTYTIPOBOJJHUKOBBIE CBOMCTBA KPUCTAJLIOB.

3-4 JedeKThl B KPUCTAJLIBIX. Bcero ayiuTopHbIX 4acoB




JleekThl B KpuCTasiax:

- MEXIIOY3JIHsI U BAaKAaHCHH;

- nedextol o HloTTKY;

- neexTrl mo peHkerio;

- TUCTIOKAlUU (KpaeBble M BUHTOBBIC);
- IPUMECH BHEJPEHUS M 3aMEIICHUSI.

4 | 2 | 0
Omuiaiig
0 0 0

5-8 TemioBbie cBOMCTBA TBEepAbIX TeJl. DOHOHBI. Bcero ayiuTopHbIX 4acoB
Cwiibl, IEUCTBYIOLIME MEXTY YACTUIIAMHU TBEPJIOTO TeJIa. 8 | 4 | 0
XapakTep TEIJI0BOro JABMKEHUS B KpUCTaJUIAX. Ownnaitn
["apmonnueckoe npubInKeHHe: 0 0 0
- KoJeOaHUs [IEMOYKH OJIMHAKOBBIX aTOMOB (HOpMaJIbHBIE
KOJICOaHUS PEIICTKH, CTIEKTP HOPMallb-HBIX KOJICOaHU);

- KoJieOaHus B 1IENMOYKE HEOIMHAKOBBIX aTOMOB;

- aKyCTHYECKHe U ONTHYECKHE KOIeOaHUs pEelIeTKY;

- (DOHOHBI.

TernnoeMKOCTh TBEPABIX TEI.

- 3akoH J[romonra u I1tu;

- KBAaHTOBBIE TEOPUH TEIJIOEMKOCTH (Teopusi DUHINTEHHA,
Mozenb [ebas).

TemnonpoBoAHOCTH TBEPABIX TeJ. Pob aHTapMOHUYHOCTH
KoseOaHui.

9-15 Yactb 2 14 7 0

9-11 3oHHas Teopusi TBepAbIX TeJl. Bcero aytuTopHBIX 4acoB
DHEpPreTUYECKUe YPOBHU CBOOOTHBIX aTOMOB. 8 | 4 | 0
O00011IeCTBICHHE ICKTPOHOB B METaJlIe (JHEPTeTUICCKUE Owunaitn
Oapbepbl, TYHHEIUPOBAHKE, PACIlEN-IEHUE YPOBHEH). 0 0 0

DHepreTu4ecKue 30Hbl 3JIEKTPOHOB B KpHUCTAJLIE:

- IPUMEPBI 00pa30BaHUs YHEPTETHUECKUX 30H;

- IeJIeHNEe Ha METAJUIbI, TOJYyIIPOBOAHUKH, TUAIEKTPUKH.
OCHOBBI 30HHOH TEOPHHU:

- aquabaTudecKoe MPUOIMKECHUE;

- OZIHORJIEKTPOHHOE MPUOIMKEHUE;

- Teopema bioxa.

Moaens Kponura-Ilennu:

- aHaJIU3 MOJIENHN:

- 3aBUCHUMOCTb SHEPTHH 3JIEKTPOHA OT BOJIHOBOI'O BEKTOpA B
pa3pelleHHBIX 30HAaX;

- 30HbI bpusosna B 3agadye Kponura-Ilennu;

- OTPAaHUYEHHOCTb MOJEIIH.

D¢ dexTrBHAT Macca ANEKTPOHA, KBA3UUMITYJIBC.
CoOcTBeHHbIE MOTYNPOBOAHUKH. [IoHsATHE O ABIPKAX.
Pexom6unanus. [IpoBoguMocTs B COOCT-BEHHBIX
MOJIyIPOBOIHUKAX.

[IpumecHbIe TOTYyNIPOBOAHUKH. JJOHOPBI U aKLIENTOPHI.
IIpumepsl.

PaBHOBecHBIE KOHIIEHTpALIMU CBOOOIHBIX HOCUTENEH 3apsiia B
MIOJIyIPOBOIHUKAX:

- ypoBeHb @epMH B NOJYIPOBOJHUKAX;

- 3aBUCUMOCTb KOHIICHTPALIMU CBOOOHBIX HOCUTENEH OT
MoJI0KeHus1 ypoBHs Depmu;

- KOHIICHTPALMs HOCUTEIIEH U T0JI0KEeHUE YpoBHS Depmu B
COOCTBEHHBIX MOJTYIPOBOIHHUKAX;




- KOHIICHTPALMs HOCUTEIIEH U T0JI0KEeHUE YpoBHS Depmu B
IIPUMECHBIX MTOJIyIPOBOJHUKAX.

12-15

DJIEKTPONPOBOIHOCTH B MOJYNPOBOAHMKAX. KOHTaKTHBIE
sIBJICHHUS B MOJIyNIPOBOAHUKAX.

DEeKTPONPOBOIHOCTH HEBBIPOXKICHHOT'O Ta3a.

[TonBWXHOCTH HOCUTENEH 3apsiia U ee 3aBUCUMOCTD OT
TEeMIIepaTyphbl.

CobcTBeHHAs MPOBOAUMOCTD MOJIYIIPOBOJHUKOB U €€
TeMIepaTypHasi 3aBUCUMOCTb.

[IpumecHast MPOBOAMMOCTD OJTYTPOBOIHUKOB U €€
TeMIepaTypHasi 3aBUCUMOCTb.

Omnpenenenye TUNA MPOBOIUMOCTH MOTYTIPOBOIHUKA.
DddexT Xomna B 0Opasiie co CMEMIAHHON MPOBOUMOCTHIO U
€ro TemrepaTypHasi 3aBUCUMOCTb.

eHeparus, nuddysust u qperid B moIynpoBOIHUKE, OIU3KOM K
cobctBeHHOMy. Koaddurment ounonsproit nuddys3un.
WznyvarenbHas pekomOunars. [loBepxnoctHas
pexomOuHanus. be3usnyuarenbHas pekoMOMHALIMS. Y POBHU
NpUIMIaHus. Y pOBHU pekoMOuHanuu. DpdexT Xoia B
o0pasIie co CMEIIaHHOM MPOBOIUMOCTBIO.

Bcero ayiuTOpHbIX 4acoB

6 |3 |0
Ouwutaiig
0 0 0

CokpailieHHbIe HAUMEHOBAHUSI OHJIAMH OIIIINA:

Oo6o3una | [losiHOe HanMeHOBaHMe
YeHHue

OK ONEeKTPOHHBIN KypC

1M [ToTHOTEKCTOBBINM MaTepHan
111 [TOTHOTEKCTOBBIE JIEKIIMHU
BM Buneo-marepuaisl

AM AyJMo-MaTepualibl

[Ip3 [Ipe3eHTaumu

T Tectbl

5CM DJIEKTPOHHBIE CIIPaBOYHBIE MAaTEPUATIb
ncC WNHTEpaKkTUBHBIN CAUT

TEMBI ITPAKTUYECKHUX 3AHSATHM

Henean

Tembl 3ansiTuii / Conepxxanue

6 Cemecmp

1-2

CrtpoeHue TBepabIX TeJl.

Ctpoenue TBepabIx Ten. Kpucrammyeckue u amopdHbie Tena.

Kpucrannmaeckas ctpykrypa (pemieTka, 6a3uc, onepamun
CUMMETpHUH, TUTIBI pereTok bpase). O603HaueHne
KpUCTAUIOrpapUIeCKUX HANPABJICHUH U INTIOCKOCTEH B
kpuctaie. Knaccudpukanus KpucTajioB M0 TUIIAM
XUMUYECKUX CBsa3el. JledexTrl B kpucTamiax.

JAudpakuus
MeTo1b1 HccileJOBaHUsI KPUCTAILIOB C IIOMONIBIO TU(PPAKIINH.
Ycnosue Bynbda-bparra. Ycnosue Jlays.

TemioBble CBOMCTBA TBEPABIX TeJl.
Cuiibl, IEUCTBYIONINE MEXK/Ty YaCTULIAMH TBEPJIOTO Tea.
XapakTep TEIJI0BOrO JABM)KCHHS B KpHUCTAJLIAX.




I"apmonnueckoe npudnmxenne. Pononsl. TemnoeMkocTh
TBEPABIX TeA. TermnoeMKOCTs METauIoB. TenIonpoBOAHOCTh
TBEpAbIX Ted. Poih aHrapMOHMYHOCTH KOJIeOaHUH aTOMOB.

jieMeHThI (PU3NYECKOl CTATUCTUKH.

Mozens CBOOOIHBIX AJIEKTPOHOB U €€ MIPUMEHEHHE K
MetaiaM. Kiaccudeckas 35eKTpOHHAs TEOPHUST METAIUIOB.
KBaHTOBas TeOpHUs 2JIEKTPOHOB B MeTajlIe. TEeII0eMKOCTh
METaJUIOB (KBAaHTOBBIN BapuaHT). TeIIonpoBOAHOCTD
METaJUIOB.

JIeKTPONPOBOAHOCTDH B NMOJYIIPOBOIHUKAX.
[ToaBM>KHOCTE HOCUTENIEHN 3apsiga U €€ 3aBUCUMOCTb OT
temrepatypbl. CoOOCTBEHHAsI TPOBOIUMOCTD
HOJIYHpOBOHHI/IKOB u ce TGMHGpaTypHaSI 3aBUCUMOCTB.
[IpumecHas mpoBOAUMOCTb MOJYIIPOBOJHUKOB U €€
TCMIICpATypHaAaA 3aBUCHUMOCTD. OCHOBBI CBCPXIIPOBOAUMOCTH.

11

HepaBHoBecHBIE 31EKTPOHBI M IbIPKH.

['eneparus 1 peKOMOMHAIUS HEPABHOBECHBIX HOCHUTEINCH
3apsaa. bunonsipHas remepanys HocuTeNen 3apsaaa 1noj
nercrereM ceeta. DoTonpoBoaUMOCTh. Bpems xKu3HH
HEPABHOBECHBIX HOCHUTEJIEH 3apsaia. Y paBHEHUE
HETPEPBIBHOCTH B MoNynpoBoaHukax. Auddysznonnsiii u
npeiidoBbii Toku. COOTHOIIEHUE DWHINTEHHA.

12

3oHHas Teopusi TBepAbIX TeJl.

D¢ dexTuBHAs Macca 3IEKTPOHA, KBA3UMMITYJIbC.
CobcTBeHHbIe ONMynpoBoAHUKH. [IoHsATHE O IbIpKaXx.
PexomOunanus. IIpoBoguMOCTb B COOCTBEHHBIX
MOJIypOBOIHUKAX. [IpuMecHbIe OTYTIPOBOIHUKH.
PaBHOBECHBIE KOHIIEHTPALIMN CBOOOIHBIX HOCUTENEH 3apsiia B
MOJTYNPOBOJHHUKAX. [[TOTHOCTH COCTOSIHUI B 30HE. Y POBEHb
®epMu B OJIYNPOBOJHUKAX; 3aKOH ACUCTBYIOIIUX MacC.
3aBUCUMOCTb KOHIIEHTPAI[MK CBOOOIHBIX HOCUTENEH U
NoJI0%KeHUs ypoBHA PepMu B COOCTBEHHBIX MOIYIIPOBOIHUKAX
OT TeMIepaTypbl. 3aBUCUMOCTb KOHIIEHTPAL[UX HOCUTENIEH 1
N0JI0KeHUs ypoBHA DepMU B IPUMECHBIX MOJTYTIPOBOAHUKAX
OT TEMIEPATYypPHI.

6.

IIpyn ocBOCHMM NaHHOM AUCLUIUIMHBI OCHOBHYIO POJIb UIPAIOT AyJUTOPHBIC 3aHATHS B BUIC

JICKITUH,

MTOBTOPEHUH U3YYCHHOTO MaTepHalia U MOATOTOBKE K KOHTPOJIBHBIM MEPONPHUATHIM. J[JI1 TOro 4TOOBI
JaThb COBPEMEHHOE COCTOSHHUE (U3MKH TBEPAOro Tejla, MPEeIyCMOTPEHO HIMPOKOE HCIONb30BaHHE
COBPEMEHHBIX HAYUYHBIX pa0OT W MyOiMKanuid 1Mo JaHHOW Teme, mocemieHue jgadoparopuit HUAY
MU®DU. PekoMeHyeTCs MOCEIICHUE CTYICHTAMH HAyYHBIX CEMUHAPOB U KOH(GEPEHITUH, B TOM YHCIIS
exeronubix koH(epenuuit HUAY MUOU, a Takxke B APYrUX MOCKOBCKMX YHUBEPCUTETaX U

OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

a TaK)XKC CaMOCTOATCIbHAas pa60Ta CTYACHTOB, 3aKJ/II0OHaromiasACsa B BbIIIOJHCHHUHU SaI[aHHfI,

HHCTUTYTax.

7.

®OH/J OHEHOYHBIX CPEJICTB




@®oH/1 OLIEHOYHBIX CPEACTB MO JAUCLUILIUHE 00ECIeYrBaeT MPOBEPKY OCBOCHUS IIAHUPYEMBIX
pe3yabTaToB O00y4YeHHs (KOMIIETEHIIMA W WX HMHIMKATOPOB) MOCPEACTBOM MEPOIPHITUN TEKYIIETo,
PYOEKHOTO ¥ IPOMEKYTOYHOT'O KOHTPOJISI IO JUCIUTUIMHE.

CBs3p Mexny (opMHUpPYEMBIMH KOMITETCHIMSMH H (OpMaMH KOHTPOJII HUX OCBOCHHS
IIPEJCTaBICHA B ClIeAyIOLIeH TadnuLe:

KoMnerennus NHaukaTopbl 0CBOEHHS ATTecTaAllMOHHOE MEPONIPUATHE
(KIT 1)
IIK-1 3-TIK-1 9, K1-8, KI-15
V-TIK-1 9, KH-8, KN-15
B-TIK-1 9, KH-8, K1-15
T1K-3 3-I1K-3 9, KU-8, KH-15
V-TIK-3 9, KH-8, K1-15
B-IIK-3 9, K1-8, KI1-15

HIkanbl oeHKH 00pa3oBaTe/bHBIX JOCTHKEHU I

[lIxana KaXXq0r0 KOHTPOJIBHOTO MEPOMNPHUSITHS JISKUT B mpenenaax oT 0 A0 yCTaHOBJIEHHOTO
MaKCUMaJIbHOI'O Oajljla BKJIIOYMTEIBLHO. MTorosas arrecranus II0 JHCIHHILUIMHE oleHHBaeTca 1o 100-
OayIbHOM IIKaJie U MpeACcTaBiseT coboi cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUU
3a/IaHAH B paMKaX TEKYIIETO W MPOMEXYTOYHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUHU CO CIEIYIOIIEH IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOCHHIO
0asIoB OaJUTHHOM IIKaJe ECTS y4eOHOM TUCITUILIUHBI

OHCHKa «OTJIMYHO» BBICTABJIACTCS
CTYZCHTY, €CJIM OH IITyOOKO U MPOYHO
YCBOWII IPOTPAMMHBIN MaTepHal,
HCYEPITBIBAIOIIE, TIOCIIEN0BATENBHO,
90-100 5 — «omauuno» A YEeTKO U JIOTHYECKH CTPOHHO ero
M3JIaraet, yMeeT TECHO YBA3bIBAThH
TEOPHIO C TIPAKTHKOM, UCIIONB3YET B
OTBETE MaTepHall MOHOTPapHUIECKOM

JIUTEPATYPHIL.
85-89 B OreHKa «XOpOII0» BBHICTABIISAETCS
75-84 C CTY/ICHTY, €CITH OH TBEP/IO 3HACT

Marepua, paMOTHO U 110 CYHIECTBY
M3JIaraet ero, He J0MycKas

D CYIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouioy
70-74

65-69 O1IeHKa «yIOBJICTBOPHUTEIBHO

BBICTABIIACTCS CTYACHTY, €CIIM OH HMEeT
3HAHHUA TOJNBKO OCHOBHOTO MaTepHala,
3- HO HE yCBOWII €ro JeTaeil, 1omycKaeT
60-64 «Y0061€MEOPUMETILHO E HETOYHOCTH, HEIOCTATOYHO IPABUIIbHbIC
(GopMyIHpOBKH, HapyLICHUS
JIOTHYECKOH MOCTIEIOBATENILHOCTH B
M3JI0)KEHUU IPOTrPAMMHOI0 MaTepuaa.

OLIeHKa «HCYAOBJICTBOPUTCIIBHO»

2— BBICTABIISICTCS CTYACHTY, KOTOPBIM HE
Hwxe 60 F YICHTY, p
«HEY0081eMB8OPUMENLHOY 3HAET 3HAYMTEIILHON YacTH

IpOrpaMMHOI'O MaTCpualia, JOIIyCKacT




cyliecTBeHHbIe omnOKu. Kak mpasuio,
OLICHKA «HEYIOBJIETBOPUTEIHHO»
CTaBHTCS CTY/ICHTaM, KOTOPbIE HE MOTYT
MPOJIOJKHUTE 00y4eHue Oe3
JOTIOJIHUTEIIBHBIX 3aHSATHH 110
COOTBETCTBYIOLICH AUCHHUIUINHE.

8.  YYEBHO-METOJWYECKOE U TH®OPMALIMOHHOE OBECIIEYUEHUE
YYEBHOI JUCIMUILINHEI

OCHOBHAZ JIMTEPATYPA:

1. DU H99 Solid-State Physics : An Introduction to Principles of Materials Science, Berlin,
Heidelberg: Springer Berlin Heidelberg, 2009

2. DU U 83 KanroBas ¢usuka. OCHOBHBIE 3aKOHBI : ydeOHoe nocodue, Mocksa: Jlaboparopus
3Hanwmii, 2021

3. 538.9 T130 OcHOBBI (pU3UKK KOHIAECHCUPOBAHHOTO COCTOSTHUSA : yueOHOe Tocodue, JloaronpyaHblii:
Wnarennekr, 2013

4. OU 11 18 ®uszuka noxynpoBOJHUKOB : yueOHoe mocodue, Cankrt-IlerepOypr: Jlans, 2022

5. 530 JI22 Teoperunueckas ¢usuka T.3 KBanrosas mexanuka. HepenstuBucrckas teopus, , Mocksa:
duszmatiut, 2008

6. OU K31 CoBpemeHHbIe po0OaeMbl PU3MKU KOHACHCUPOBAHHOTO coCTOsHUS : , B. A. KaurypHukos,
A. B. Kpacasun, Mocksa: MU®DU, 2008

7.539.2 H63 CoopHuk 3ana4 o kypcy "®usuka tBepaoro tena" : , M. H. Hukonaes, A. 1.
Maiimucro, Mocksa: HUSIY MU®H, 2009

8. O H63 Coopauk 3amay no kypey "®dusuka tBepaoro tena" : , M. H. Hukonaes, A. Y. MaiimucTos,
Mocksa: MUDU, 2009

JOITOJIHUTEJIbHA S IMTEPATYPA:
1. 53 JI22 Teoperuueckas ¢usuka T.5 Craructuueckas gusuka.U.1, Mocksa: ®@uzmatiur, 2013

2.539.2 K31 CoBpemennbie npobiemsl puszuku TBepaoro tena Y.1 Llensiit 1 qpoOHBIi KBaHTOBbIE
a¢dexrer Xomra, , Mocksa: HUSTY MUOU, 2011

3.621.38 I'95 TrepnoTenbHas JIeKTpOHUKA : yueOHOe ocobue 11 By30B, B. A. I'ypro, Mockaa:
Texnocdepa, 2008

4. 621.3 C49 OcHOBBI MaTepUATIOBEICHHS M TEXHOJIOTHH TOJYITPOBOHUKOB : Yuel. mocooue s
By30B, 1. A. Cnyuunckas, Mocksa: MU®U, 2002



5. 537 I'68 MarepuanoBeieHue MOJIyNPOBOAHUKOB U TUIICKTPUKOB : yueOHHK Ju1st By30B, C. C.
lNopenuk, M. A. lamesckuit, M.: MUCHC, 2003

6. 539.2 K45 Beenenue B ¢pusuky tBepaoro tena : , Y. Kurrens , M.: MenuaCrap, 2006
I[MTPOI'PAMMHOE OBECIIEYEHUE:

CrennanbHOe IporpaMMHoOe obecriedeHre He Tpedyercs

LMS U UHTEPHET-PECYPCBI:

https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJIbHO-TEXHUYECKOE OBECIEYEHUE YYEBHOI
TUCIATITAHBI

CriennanbHOE MaTepUATBHO-TEXHUYECKOE 00ecrieueHne He TpedyeTcs

10. YYEBHO-METOAMYECKME PEKOMEHJIALMUU JJIA CTYAEHTOB

[lpu wu3yyeHMu Kypca HEOOXOIUMO YCBOHUTh OCHOBHBbIC (DU3UUECKHE XapaKTePHCTHKH
KOHJICHCHPOBAHHOT'O COCTOSIHUSI BEILECTBA, ONPEJCISIONINE CBOWCTBA METAJUIOB, THANICKTPHKOB H
HOJIYIPOBOAHMKOB. HeoO0X0aMMO OCBOUTH OCHOBHBIE 3JIEMEHTHI KPUCTAILIOrPAapHUYEecKOro aHaiu3a,
yMETh pa3inyaTh OCHOBHBIC THUIBl KPHCTAJUIMYECKUX CTPYKTYP [0 COOTHOIICHUIO JUIMH H
HaIpaBJICHUH OCHOBHBIX BEKTOPOB 3JEMEHTAPHBIX SUECK. YMETh YETKO OINpPECISATh HAIpaBICHHUS U
TUIOCKOCTH B KYOMYECKHMX KpPHUCTalaX, UMETh YETKOE INpEJCTaBIeHHE O (DU3NYECKUX SBICHUSX,
JeXKANMX B OCHOBE PEHTTEHOCTPYKTYPHOTO aHanu3a. [lOHMMaTh CBSI3b BHEIIHEH CHMMETPHU
KPHUCTAJUIOB C BHYTPEHHEH CHMMETpPHUEH JIEMEHTapHBIX SYCEK.

Hamiexxutr mMOHMMATh MPHPOAY MEXKATOMHBIX M MEXMOJICKYSIPHBIX —B3aMMOJICHCTBUIA,
OIPEICIISIFONINX KJIACCH(UKAIMIO KPUCTAJUIOB IO THIIAM XUMUYECKOW CBSI3H.

JIist mydmiero yCBOGHHM TEOPHUHM aTOMAapHBIX M MOJICKYJISIPHBIX OpOHTaneidl u oOpa3oBaHHs
THOPHIM3UPOBAHHBIX OpOHTANell PEKOMEHIYEeTCsl MCHOJIb30BaHHE MHTEPAKTUBHOIO pecypca B CETH
WnrepHer «[lanepes aTOMHBIX u MOJICKYJISIPHBIX opOuTanei»:
(http://winter.group.shef.ac.uk/orbitron/). Ha ocHoBaHMM CpaBHEHUS pa3IMYHBIX THUIIOB XMMHUYECKOMH
CBSI3M OCO3HATh, YTO CBOWCTBA HACHIILICHHOCTH M HAIIPABJICHHOCTH KOBAJCHTHOM CBS3M JAIOT HAYAJIO
MOJYIPOBOJIHUKOBBIM CBOWCTBAM KPUCTAJIIOB.

Heo0xoauMo 4€TKO yCBOMTH KIACCH(DPUKAIMIO CTPYKTYPHBIX HECOBEPIICHCTB MO Pa3MEPHOMY
NPU3HAKY, 3HATh NPUYMHBI U YCIIOBHS MX BO3HMKHOBCHUS, NOHHMMAaTh, KAaKHE CBOMCTBA KPUCTAILJIOB
HanboJsIee YyBCTBUTENIBHBI K Ie(EKTaM KaXI0ro TUMA. 3HATh (U3UUECKYIO MPHUPOY B3aUMOACHCTBHUS
neeKToB. YMeTh OOBSCHATh, MOYEMy TOYCYHBbIC Je(EKTHl SBISIOTCS TEPMOIMHAMUYCCKU
PaBHOBECHBIMH, a JAPYTUE THITBI 1e()EKTOB — HEPABHOBECHBIMHU.

HyxHo 3HaTh (u3ndeckue OCHOBHI TEIUIOBOTO ABHMKCHHUS aTOMOB WJIM MOHOB B KpHCTaJUIaX,
MOHUMATh CBSI3b MEXIY THIIOM XHMHUYECKOW CBSI3M W XapaKTepOM CHII, ICHCTBYIOIIMX MEXIY
YaCcTHLIAMH B KPUCTAUIaX. YMETh TOJNydYaTh AMCIEPCHOHHBIC 3aBHCUMOCTH B TapMOHHYECKOM
NpUONIDKCHUN B HENPEPBIBHOW CTPyHE M B OJHOMEPHBIX IIETIOYKAX OJWHAKOBBIX W Pa3IHMYHBIX
aTOMOB. 3HATh, YTO JUCKPETHOCTh PACIOJIOKEHHUS aTOMOB B IICTIOYKE MOPOMKIACT OTPAaHHYCHHOCTh



CBEpPXY 4YacTOThI KOJICOAHUH, a HAJTMYKE B LIETIOYKE aTOMOB JBYX THUIIOB — IOSIBJICHUE aKyCTUYECKOH U
OINITUYECKOM BeTBeH koyeOaHuil. 3HaTh OCHOBHBIC JIE€MEHTHI (PU3MUECKON CTaTUCTUKHU, IPHUMEHsEMbIE
JUIL OTIMCAaHUsI MaKpOCKOIMYECKUX CHCTEM. 3HaTh oOmpejeieHHe (POHOHA, TMOHUMATh CTPYKTYPY
(OHOHHOTO CIIeKTpa. 3HATh OCHOBBI KBAHTOBBIX TEOPHH TETNIOEMKOCTH TBEPIOTO Tela. YMETh YETKO
(dbopMynupoBaTh YHpOUIAIOIIME MPEANONIOKEHHs, TIOJO0XKEHHbIe B OCHOBY Teopuit [lebas wu
OWHIITEHHA.

Heo6xonumMo 0co3HaTh, YTO TEIUIOBOE pacLIMpeHHE Tesl 00YCIOBIEHO aHTapMOHUYHOCTBIO
KojeOaHui.

HyXHO 3HaThb OCHOBBI 30HHOW TEOPUHU: IIOCTAHOBKY 33Jaydl HAXOXKICHHS COOCTBEHHBIX
3HAYEHUH SHEPTUH U BOJHOBBIX (DYHKIMI 3JIEKTPOHOB B KpHCTAJJIe, IOHUMAaTh, KAaKUe YIPOILIAIOIINE
MIPEIONI0KEHUS JIS)KAaT B OCHOBE aauMa0aTHYECKOrO M OJHOAJIEKTPOHHOTO mnpuOmmkeHus. [1oHSATH,
KaKue MPEANOChUIKM TIO03BOJMJIM HANUTH BHJ BOJHOBOM (YHKIMM 3JEKTpOHAa B KpHUCTaJUIE
(chopmymnupoBars Teopemy bioxa). Ciaemayer MOHSATH CMBICT M HEOOXOIUMOCTH BBEICHHS TIOHSTHS
a3 dexTuBHONW Macchl. 3HaTh CyTh MeToja A((PEKTUBHBIX MacC, €ro OCHOBHBIE INMPEUMYIIECTBA W
OrpaHHYeHUs. 3HATH MPUHLUI JKCIEPUMEHTAIBHBIX METONOB OIPEIEICHHS KOMIIOHEHTOB TEH30pa
3¢ peKTUBHBIX Macc.

Nmerp uéTkoe NpeACTaBiIeHHE O CI0co0ax aHaiau3a JIETHPOBAHHBIX IOJYPOBOJAHUKOB.
[TonumaTh 0cOOEHHOCTH HpUMEHEHHUs: crocoda paccMmoTpenust npumeceid III u V rpynn B Si kak
BOJIOPOJIONIONOOHOTO  aTOMa, HaxoxsAmierocs B cpeae ¢ 9(GEeKTUBHOW  IUAIIEKTPUYECKON
MIPOHUIIAEMOCTBI0. 3HATh OIpPEAEICHUE HHEPreTHUECKOro ypoBHA dDepMu. YMeTh aHaIU3UpOBATH
KOHIEHTpalluu CBOOOJHBIX HOCHUTENEH 3apsjia MO NoBeleHUI0 ypoBHS depMu B 3aBUCUMOCTH OT
BHELIHUX BO3JEHCTBUH (TeMIepaTypbl, BHEIIHETO 3JIEKTPHUUECKOTO MOJIf).

Nmerp mpencraBieHne 00 AIEKTPOHHOW M JIBIPOYHOW TPOBOJUMOCTH B COOCTBEHHBIX M
IIPUMECHBIX IOJYNPOBOJHUKAX. 3HATh ONpPEACICHUE IOABWKHOCTH HOCHUTENNEH 3apsiia U yMeETb
OOBSICHATh €€ TeMIepaTypHYIO 3aBUCUMOCTb. YMETh aHAJIM3UPOBATh TEMIIEPATYypHYIO 3aBHCUMOCTh
COOCTBEHHOM U MPUMECHOM MIPOBOIUMOCTH.

3HaTh CHOCOOBI PKCIEPHUMEHTAILHOTO OMpPEeNICHHs] THIIA MPOBOJAUMOCTH IOJIYIPOBOJIHUKA.
3nate (Qusnueckue ocHOBBHI d(p¢dekra Xoiuta, yMETb OOBSICHATH TEMIIEpaTypHOE IOBEJCHUE
X0JIJIOBCKOM Pa3HOCTH MOTEHIMANOB. MIMeTh KaueCTBEHHOE IPEJCTaBICHUE O TajJbBaHO-MAarHUTHBIX
SIBIICHUSIX, KOTOPbIE MOT'YT COITPOBOX/1aTh X O0JIJIOBCKHE U3MEPEHUSI.

11. YYEBHO-METOIWYECKHUE PEKOMEHJIAIIMM JIJISI IPENIOJIABATEJEN

Heo6xonumo faTh CTyJ€HTaM BO3MOKHOCTh YCBOUTh OCHOBHBIE (DM3NYECKHUE XapaKTEPUCTHUKU
KOHJICHCHUPOBAaHHOTO COCTOSIHUSI BEILECTBA, OINPEACIIAIONINE CBOMCTBA METAIIOB, AUAJIEKTPUKOB U
OJIypoBOAHUKOB.  Ciexyer  NO3HAKOMHUTb  CTYJEHTOB  C  OCHOBHBIMH  3JEMEHTAMH
KpUCTaITOrpauyeckoro aHaau3a KpHCTAIoB. HayuuTh ompenesnsTh HampaBiIeHHS U IUIOCKOCTH B
KyOMYeCcKHX KpHCTaJIax, 1aTh YETKOE MPEACTaBICHHE O (PU3MUECKUX SBICHUAX, JISKAIIUX B OCHOBE
PEHTTEHOCTPYKTYPHOTO aHajiu3a. YKa3aThb Ha CBSI3b BHEUIHEW CHMMETPHM KPUCTAJIOB (OrpaHKH) C
BHYTPEHHEH CUMMETPHUEHN DIIEMEHTAPHBIX STYEEK.

Cnemyer nmaTe IpenCTaBICHHME O IPHUPOJNE MEXKATOMHBIX M MEKMOJIEKYJISIPHBIX
B3aUMO/JICHCTBUH, ONPEAEIAIONINX KIACCU(PUKALNIO KPUCTAIIOB 110 TUIIAM XUMHUYECKON CBS3H.

JUst Jy4liero yCBOGHHUM TEOPHHM aTOMAapHBIX U MOJIEKYJSIPHBIX opOuTaneid u oOpa3oBaHUs
rUOpUIN3UPOBAHHBIX OpOMTaJe PEeKOMEHIYeTCsl MCIIOJIb30BaHHME MHTEPAKTUBHOIO pecypca B CETH
HNurepuer «l"anepest aTOMHBIX u MOJIEKYJIAPHBIX opouTanein»:



(http://winter.group.shef.ac.uk/orbitron/). Ha ocHoBaHMM CpaBHEHUS pa3iIMYHBIX THUIIOB XMMHUYECKOMH
CBSI3M II0Ka3aTh, YTO CBOMCTBA HACBHIIIEHHOCTH U HAIPABJIEHHOCTH KOBAJEHTHOM CBS3M JAIOT HAydajo
MOJIyIIPOBOIHUKOBBIM CBOWCTBaM KPUCTAJIIIOB.

Hatb knaccuukanuio CTPYKTYPHBIX HECOBEPLIEHCTB IO pPa3MEPHOMY IPHU3HAKY, BBISIBUTDH
MPUYMHBI UX BO3HUKHOBeHHS. [loka3aTh, Kakue CBOMCTBAa KpUCTANIOB HauOoyiee 4yBCTBUTEIbHBI K
nedexraM Kaxxaoro tuma. /late npencrtaBiieHHE O MpUpoJe B3auMoaercTBus nedekToB. OOBIACHUTD,
MoYeMy TOUYEUHbIE Je(QEKTHI ABISIOTCS TEPMOAMHAMUYECKH PAaBHOBECHBIMH, a IpyTre TUIBI Ae(PEeKTOB
— HepaBHOBeCHbIMU. [IpuBecTH XapakTepHble MpUMeEphl MCIOIb30BaHUA JedeKToB ((hopMupoBaHue
CKPBITOTO M300paxKeHus1 Ha (POTOIUIEHKE U JpyTHE).

[To3HAaKOMUTH CTYJEHTOB ¢ (PM3UUYECKUMHU OCHOBAMH TEIUIOBOTO JIBUKEHHS aTOMOB M MOHOB B
KpUCTaJIJIaX, YKa3aB Ha CBA3b MEXAY TUIIOM XMMHUYECKOW CBSI3M M XapaKTEpOM CHJ, ACHCTBYIOLIUX
MEX]ly YaCTHIIaMHU B KpUCTaJUIax. BeiBecTH U rpadudecku n300pa3uTh AUCIIEPCHOHHBIC 3aBUCHMOCTH
B TAPMOHHMYECKOM NMPUOIMKEHUH B HETIPEPHIBHOM CTPyHE U B OJJHOMEPHBIX LIETIOYKaX OJUHAKOBBIX U
pa3nuyHbIX aToMOB. OOpaTUTh BHUMAHUE HA TO, YTO JUCKPETHOCTh PACIIOI0KEHUS ATOMOB B IIETIOYKE
MIOPOYKAAET OIPAaHUYEHHOCTh CBEPXY YACTOThI KOJIEOAHUH, a HAIMYKE B LIEIIOYKE aTOMOB JIBYX THUIIOB —
HOSIBJICHUE aKyCTHYECKOM M ONTHYECKOH BeTBel kosnebGaHui. HamoMHHTBH OCHOBHBIE 3JIEMEHTHI
¢u3n4ecKkoil CTaTHCTUKU, TpPHUMEHSEMble /s ONHCAHUS MAaKpOCKOIMYECKHX cucteM. JlaTh
ornpenenenue GpoHoHa, OOBSICHUTH CTPYKTYpPY (pOHOHHOTrO criekTpa. /laTb OCHOBBI KBAHTOBBIX T€OPUI
TEIUIOEMKOCTHU TBEPJIOTO TEIIA.

ITokazaTh MaTeMaTHYECKH, YTO TEIUIOBOE PACIIMpPEHUE TeJl 00YCIOBIEHO aHIAPMOHUYHOCTBHIO
Kos1e0aHui.

JlaTb OCHOBBI 30HHOM TEOPUH: IOCTABUTH 3aJady HAaXOKIEHUS COOCTBEHHBIX 3HAYEHH
SHEPIMU M BOJIHOBBIX (YHKIMH 3JEKTPOHOB B KPHUCTAJUIE, BBOJS YHNPOLIAIOIINE IMPEANOIOKEHHUS,
Jekallue B OCHOBE aauabaTHUeCKOro M OJHO3JIEKTPOHHOro mpuomkeHus. Iloka3aTe OCHOBHBIE
NPEANOChIIKY, TO3BOJIMBIIME HAWTH BUJ BOJHOBOM (YHKLIMH 3JIEKTpOHA B  KpHUCTaLIe
(copmynupoBaTh Teopemy bioxa).

Pa3bsicHUTH CMBICT 1 HEOOXOUMOCTh BBEJICHHS MOHATHUS 3((HEKTUBHON MACCHI, a TAK)XE CYTh
MeToza 3(pPEeKTUBHBIX Macc, €r0 OCHOBHBIC MPEUMYILECTBA M OrpaHUueHUs. [[03HaKOMHUTB CTYJICHTOB
C 9KCIIEPUMEHTAILHBIMU METOJIAMH OTIPE/ICTICHUsI KOMIIOHEHTOB TeH30pa 3(h(peKTUBHBIX Macc.

Pacckaszath 0 crnocobax aHanu3a JETHMPOBAHHBIX MOJYNPOBOJHUKOB. OOpaTUTh BHUMAaHHUE Ha
OCOOCHHOCTH TpUMEHEeHusi crocoba paccMmoTrpenuss mnpumeced III m V rpynn B Si kak
BOJIOPOAOIIOO0HOTO  aTroma, Haxoismerocs B cpeae ¢ APPEeKTHBHON  JAUAIEKTPUUYECKON
IIPOHULIAEMOCTBIO. 3HaTh OIpenaeiaeHue 3Heprerndeckoro yposHs depmu. Hayuuts ananusmpoathb
KOHIIGHTPALlMU CBOOOJHBIX HOCHUTENEH 3apsiia Mo moBeAeHuio ypoBHs depmu B 3aBUCUMOCTH OT
BHEIIIHUX BO3/ICMCTBUH (TeMIepaTypbl, BHEIIHETO 3JIEKTPUUECKOTO TOJIA).

JlaTb mpejacTaBieHHE OO0 SIEKTPOHHOW M JBIPOYHON IMPOBOAMMOCTH B COOCTBEHHBIX U
MIPUMECHBIX MOJYPOBOAHUKAX. JlaTh ompeneneHne moABMKHOCTH HOCUTENEH 3apsaaa U OOBsICHITH e
TEMIIEPaTypHYIO 3aBUCUMOCTh. [IpOBeCTHM aHamu3 TeMIepaTypHOW 3aBUCUMOCTH COOCTBEHHOW U
MIPUMECHOHN IPOBOJUMOCTH.

[To3HAaKOMUTH CTYJEHTOB C OKCIEPUMEHTAJIbHBIMU CIOCO0AMM  ONpENENeHUus THIlA
IIPOBOJIUMOCTH TOJYIPOBOJHUKA. BpIABUTE (u3nueckue ocHoBbl 3¢¢ekra Xosuia, OOBICHUTH
TEMIIEPATypHOE MOBEACHUE XOJUIOBCKON Pa3HOCTH MOTEHIMANIOB. J[aTh KpaTKOE OMMCAHUE T'aJIbBAHO-
MarHMTHBIX SIBJIEHUI, KOTOPBIE MOT'YT COIIPOBOX/IATh X 0JIJIOBCKUE U3MEPEHUS.



ABTOp(BI):

Maspunxkuit Oner bopucosuu



