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PABOYASI TIPOT'PAMMA YYEBHOM JUCHUIIINHBI

OCHOBbI ®U3MKN KOHAEHCUPOBAHHOI'O COCTOAHNWA BEILIECTBA
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AHHOTAIUA

B kypce m3ydaroTcsi OCHOBHBIE IMOJIOKEHUS (PM3UKH KOHJCHCHPOBAHHOTO COCTOSHUS, (PH3UKH

METaJIJIOB, TUBJIEKTPUKOB u II0JIYTIPOBOIHUKOB. PaccmarpuBatoTcs AJIEMEHTBI
KpUCTAUTOrpa)uieckoro aHajan3a TBEPAOTO Teja, BUIBl MEKATOMHBIX B3aMMOACUCTBHUI, 3JI€MEHTHI
30HHON Teopuu. [loapoOHO pazOuparoTcsi OCOOCHHOCTH KOBAJICHTHBIX KPHCTAJIIOB, OMPEACISIOIINE
HOJTYyIIPOBOTHUKOBBIE pasIUYHBIX CTPYKTYPHBIX
Taxke B Kypce ynensercs BHHMMaHUE

CBA3aHHBIX C TEIUIOBBIMA CBOMCTBaMH KpUCTaJJIOB,

CBOICTBAa KpUCTAIJIOB, a TaKKe BIUSHUE
HECOBEpIICHCTB Ha OCHOBHBIE CBOMCTBAa KPHCTAJUIOB.
PacCMOTPEHHIO BOMPOCOB, 3JIeMEHTaMuU
cTaTucTuyeckol (u3uku (HOHOHOB M 3NEKTPOHOB. [Ipu H3IIOKEHUHM TEOpPUM MOIYIMPOBOIHUKOB
yAeNIeTCsl BHUMAHHUE OINKMCAHUIO PsAJia KOHTAKTHBIX, TEPMODJICKTPUUECKHX M TajJbBAHOMArHUTHBIX

SIBJICHUU.

1. EJIN U 3AJAYA OCBOEHUA YYEFHOU JUCIHUATIIMHBI

Llenp Kypca - O3HAKOMHUTH CIyIIaTeleld Kypca C OCHOBHBIMH (PH3UYECKUMHU MOICISMH H

MAaTCMAaTUYCCKHUM  allllapaTOM (1)H31/IKI/I TBEpAoro T€jila ©U COBPCMCHHBIMU  TOCTHIKCHUSIMH

OKCIICpUMCHTA.

2. MECTO YUYEBHOU JUCIUILIAHBI B CTPYKTYPE OOII BO

Kpr 3aKJIaabIBacT HeO6XOI[I/IMy10 6a3y 1 OIIMCaHUA HpI/I60pOB

SKCHEPUMEHTANbHON (u3uku. OOCYKIAIOTCS OCHOBHBIE TEOPETHYECKHE NPEICTABICHUS (PH3UKU

COBPCMCHHBIX

TBEPAOTO TEIa W AOCTHIKCHUSA OSKCIICPUMCHTA. Cpe)m O6CY)KI{21€MI)IX TEM - KPUCTAJUIMYCCKHUE U
TCIIJIOBBIC CBOfICTBa, 30HHAasg TCOpHUA B TBECPABIX TECJIaX, CIICKTPhI KBa3N4YaCTUL, CTATUCTUKA SJICKTPOHOB
" JBIPOK B ITOJYIIPOBOAHHKAX.

3. O®OPMUPYEMBIE KOMIIETEHIIUA U IIVTAHUPYEMBIE PE3YJIbTATBI
OBYYEHUA

YHuuBepcanbHble U(uin) o0ienpopeccHoHanbHbIe KOMIIETSHIINU:
Kona v HauMeHOBaHUE KOMIIETEHIIUU \ Ko n HanMeHOBaHWE WHIUKATOPA JOCTHKCHHS KOMIICTCHITHH

[TpodeccnonanbHble KOMIETEHIIMM B COOTBECTBUH C 3agadyaMM M OOBbEeKTaMu (001acTsIMH
3HaHU) TPOoEeCCHOHATBLHOMN 1eATEIbHOCTH:

3apaua O0beKT HIn Koa n nHaumenoBaHue Kon n nHaumenoBanue

npogdeccuoHaIbLHOM 00J1aCTh 3HAHUA npogdeccuoHaIbLHOM HHAUKATOPA

aesiteabHocTu (3I1]1) KOMIIETEHIINH; MOCTHKEHM I
OcHoBaHue npogdeccuoHaILHOMI
(mpogeccuoHaAIBHBII KOMIIETeHIIUH

cranaapr-IIC, ananu3
onbITa)

HAay4YHO-MCCIIEN0BATEIbCKUAMN

PazpaboTka na3epHbIX U
ONITUYECKUX
TEXHOJIOTUH; aHAIN3

JlazepHble
TEXHOJIOTHH,

QJICMCHTBI B COCTaBC

IIK-1 [1] - cnocoben k
aHaIM3y MOCTABJIECHHOU
3a/1a4u UCCIEOBAHMI B

3-I1K-1[1] - 3nate
COBPEMEHHOE
COCTOSIHUE Pa3BUTHS




IIOCTaBJICHHOH 3aJa4u
HCCIIEIOBAHUN B
obnactu (POTOHHUKHU U
ONTOUH(OPMATHKH;
AKCIIEPUMEHTAIbHBIC
WCCJICIOBAHMSI B
obnactu (POTOHHUKHU U
ONTOUH(OPMATHKH
HOBBIX SIBJIICHHIA,
MaTepUasoB, CUCTEM H
YCTPOMCTB

Pazpabotka na3epHbIX 1
OINTUYECKUX
TEXHOJIOTHI;, aHAJIN3
IIOCTABJIEHHOW 3a/1auu
HCCIIEI0BAHUM B
obsacTi POTOHUKH U
ONTOMH(POPMATUKU;
9KCIIEPUMEHTAIIbHBIE
HCCIIEIOBAHMSI B
obsacTi (POTOHUKH U
ONTOMH(POPMATUKU
HOBBIX SIBJICHHUIA,
MaTepuasoB, CUCTEM U
YCTPOMICTB

4. BOCIIUTATEJIbHBINA MOTEHITUAJ JUCITATLIIAHBI

JIa3ePHBIX CHCTEM,
OIITHYECKHE
MaTepHajbl U
JIeTaju,

T (dpaKIMOHHbBIC
OIITHYECKHUE
2JIEMEHTBHI,
TOJIOTPAMMBI

JlazepHbie
TEXHOJIOTHH,
3JIEMEHTHI B COCTaBE
JIa3epHBIX CUCTEM,
OIITUYCCKUC
Marepuaibl U
JieTanu,

T PaKIIOHHBIE
OIITUYCCKUC
3JIEMEHTHI,
TrOJIOTPaMMBI

obnactu (GOTOHUKHU U
ONTOMH(OPMATHKH

OcHosanue:
[TpodeccnonanbpHbIM
crannapt: 29.004

ITK-3 [1] - cniocoben k
HajaJKe, HaCTpOMKe,
FOCTUPOBKE U ONIBITHOM
MpoBepKe MPUOOPOB U
CUCTEM

OcHosanue:
[IpodeccronanbHbIit
craugapt: 29.004

($hOTOHUKHU U
ONTOMH(OPMATHKH
V-TIK-1[1] - ymeTh
aHAJIN3UPOBATH
UCXOJHbIE TPEOOBAHUS
IIPU PEUICHNUH 337134 B
obsactu (POTOHHUKHU U
onTonH()OpPMaATHKU
MIPOBOAUTD MTOUCK
HAaYyYHOTEXHUYECKOU
uH(pOpMaLIUU IO TEME
peraeMon 3a1auu
YTOYHSTH U
KOPPEKTHPOBATh
TpeOOBaHUS K
permaeMon 3aja4e B
obsactu (POTOHHUKHU U
ONTOMH()OPMATHKH
B-TIK-1[1] - Biagets
HaBBIKAMU aHATIN3a
MPOCTBIX
MCCIIEIOBATEIBCKIX
3a1a4 B o0JylacTu
(hOTOHUKHU U
onToMH(MOPMATUKH
3-T1K-3[1] - 3HaThH
OCHOBBI TEOPHUH
M3MEPEHUI OCHOBBI
paboTsI ¢
U3MEPUTEIBHON
anmnapaTypoil OCHOBBI
ONTUKO(PU3NIECKUX
W3MEpPEHUH; ;
V-TIK-3[1] - YmeTb
M0JIb30BaThCS
OCHOBHBIMHU
WU3MEPUTENbHBIMI U
CEpBUCHBIMHU
npubopamu
IOCTHPOBATh
ONTUYECKHE YCTAaHOBKH

;
B-T1K-3[1] - Bianetsb
METOJIaMH ¥ TTPUEMAMK
HaJaJKu, HaCTPOUKH,
FOCTUPOBKH U OTNIBITHOM
MIPOBEPKU IPUOOPOB U
CHUCTEM

\ Hamnpasnenus/uenu

3amaun BocnuTaHus (KOJ)

BocrnmrareanHbIH ITOTEHIIAAIT




BOCIIUTAaHUA

JUCHUITIINH

[TpodeccrnonanpHoe
BOCITHTaHHUE

[IpodeccuonanvHoe
BOCIIUTaHHE

Coznanue ycioBui,
obecneunBaronux, GopMupoBaHue
YyBCTBA JIMYHON OTBETCTBEHHOCTH 32
HAYYHO-TEXHOJIOTHYECKOE PA3BUTHE
Poccuu, 3a pe3ynbTaThl HCCIETOBAHHMA
u ux nocueacteus (B17)

Co3zanue ycioBHi,
obecrneunBaromux, GopMUPOBaAHUE
HAy4YHOT'O0 MUPOBO33pEHUSA, KYIBTYPEI
MOVCKAa HECTAHAPTHBIX HAYYHO-
TEXHUUYECKUX/TTPAKTUUECKHUX PELICHHH,
KPUTHYECKOT'O OTHOIICHHUS K
MCCIICIOBAHMSIM JDKEHAYYHOTO TOJIKA
(B19)

1.Mcnonb3oBanue
BOCIHUTATEIHHOTO MTOTEHIINAJA
JUCHUIUIAH TPOQEeCCHOHATBHOTO
MoIyJis U1 (hOpMUPOBAHUS
YyBCTBA JIMYHOU
OTBETCTBEHHOCTH 3a IOCTH)KEHUE
muaepersa  Poccuu B Benymumx
HAyYHO-TEXHUYECKUX CEKTOpax U
(byHIaMEeHTAIbHBIX
UCCIIEJIOBAHMSIX,
o0ecreynBaoIuX ee
9KOHOMMYECKOE Pa3BUTHE U
BHCIIHIOW 0€30I1aCHOCTb,
MOCPEACTBOM KOHTEKCTHOTO
o0yueHus1, 00CYKACHUS
COLIMAJIBHOW U MTPAKTUYECKON
3HAYUMOCTHU PE3YJIbTAaTOB
HAYYHBIX HCCIEAOBAHUN U
TEXHOJIOTHYECKUX pa3padOToK.
2.Vcnonb3oBaHue
BOCIHUTATEIBHOTO MTOTEHIINATIA
JTUCIUILIAH TPO(heCcCUOHATBLHOTO
MOYJst JUTs (GOPMUPOBAHHS
COLIMAJIbHOW OTBETCTBEHHOCTH
YUEHOTO 32 pe3yIbTaThl
UCCJICJIOBAaHUM U UX MOCIIEJCTBUS,
Pa3BUTHUS UCCIIEIOBATENbCKUX
Ka4yeCTB I10CPEICTBOM
BBITIOJTHEHUST y4eOHO-
UCCIIeI0BaTEIbCKUX 3aJJaHNH,
OpPUEHTUPOBAHHBIX HAa U3YUYEHHE U
MPOBEPKY Hay4HBIX (DaKTOB,
KPUTHYECKUI aHAJIN3
nyOnIuKaImii B
npodeccuoHaNbHOM 00J1acTH,
BOBJICUEHUS B pealibHbIE
MEXIUCLUUIIIMHAPHBIE HAyYHO-
MICCIIEIOBATEIBCKNE TIPOEKTHI.
1.Mcnonb3oBanue
BOCIUTATENFHOIO OTEHIIMATA
JUCHUIUTMH/TIpakTHK «HayuHo-
ucclieioBaTeNbCeKas paboTay,
«IIpoekTHas mpakTUKa»,
«HayuHbIi1 ceMuHap» 1UIs:

- (popmMupoBaHUS TOHUMAHUS
OCHOBHBIX IPUHIIUIIOB U
Croco0OB HAYYHOTO TTO3HAHMS
MHpa, Pa3BUTHUS
HCCIIEIOBATENbCKUX KaueCTB
CTYJEHTOB ITOCPEACTBOM HUX
BOBJICUEHUS B




[IpodeccuonanvHoe
BOCIIUTaHUE

Co3zanue ycioBHi,
obecrneunBaromux, GopMUpPOBaHUE
TBOPYECKOTO
WHKXEHEPHOT0/TIPOPECCHOHATHHOTO
MBIIICHUSI, HABBIKOB OPraHU3alUN
KOJIJIEKTUBHOU IPOEKTHOMN
nesitenibHOCTH (B22)

HCCIIEIOBATENbCKUE MTPOEKTHI 110
00J1aCTsIM HayYHBIX
ucciaeqoBanui. 2./crnonbp3oBanue
BOCIIUTATEIBLHOTO MOTEHIIMAIA
nucuuiuing "Mctopust Hayku u
nnxenepun", "Kpurnueckoe
MBIIIJICHUE U OCHOBBI HAyYHOM
koMmMmyHukanuu'", "Beegenue B
crienranbHocTh", "HayuHo-
uccienoBaTenbckas pabora',
"Hayunbii cemunap" mis:

- opmupoBaHus ciocoOOHOCTH
OTIENSTh HACTOAIIUE HAYYHbBIE
HCCIIEA0OBAHUS OT JKEHAYYHBIX
MOCPEICTBOM IPOBEACHHUS CO
CTYACHTaMH 3aHITUN U
perynspHbIx Oecen;

- opMupoOBaHUS KPUTHYECKOTO
MBILUICHUS, YMEHUS
paccMaTpuBaTh pazInyHbIC
UCCJIEJIOBAHUSI C SKCIIEPTHOMN
MO3ULIUU TTOCPEICTBOM
00CYXXJIEHHS CO CTYJCHTaMH
COBPEMEHHBIX HCCIIEIOBAHU,
UCTOPUYECKHX MPEINOCHUIOK
MOSIBJICHUS TE€X WJIA WHBIX
OTKPBITHH U TEOPUH.
1.Mcnonb3oBanue
BOCIIMTATEIbHOTO MOTEHIINAJIA
JTUCIUIUINH POo(eCCUOHATBLHOTO
MOJYJS JI Pa3BUTHSI HABBIKOB
KOMMYHHUKAITUU, KOMaHTHOM
paboTHI U TUJEPCTBRA,
TBOPYECKOTO MHKEHEPHOTO
MBIILJIEHUS, CTPEMIICHHS
cle10BaTh B MpohecCHOHaTbHOM
JeATEeIbHOCTH HOpMaM
MOBEAEHHUS, 00ECTIEYNBAIOIIUM
HPaBCTBEHHBIN XapaKTep
TPYIOBOM JESITEIHHOCTU U
HEeCITykeOHOTO TIOBEICHUS,
OTBETCTBEHHOCTH 3a MPUHSATHIE
peuieHus yepe3 NoJAIr0TOBKY
TPYIIIOBBIX KyPCOBBIX padoOT U
MPAKTUYECKUX 3a/IaHU, peleHre
KEHMCOB, MPOXOXKICHUE IPAKTUK U
noarotosky BKP.
2.Mcnonp3oBanue
BOCIIUTATEIbHOTO NOTEHIIHAIA
JTUCIUIUINH TPpOo(eCcCUOHATBLHOTO
MOAYINS JUIst: - POPMUPOBAHUS
MTPOU3BOJICTBEHHOTO




KOJUIEKTHBHU3MA B XOJI€
COBMECTHOTO PELICHHS KaK
MOJICTIbHBIX, TAK U PAKTHUECKUX
3a/1a4, a TAaKXKe MyTeM
HOJIKpEIUICHHE PallMOHAIBHO-
TEXHOJOTHYECKUX HABBIKOB
B3aUMOJICUCTBUS B IPOEKTHOMN
NESTEIILHOCTH SMOIMOHATBHBIM
3¢ dexToM ycrenHoro
B3aMMO/ICHCTBUS, OIIYIIICHHEM
pocTa o6miei 3pheKTHBHOCTH
P pacIpeIeICHUN TPOSKTHBIX
3a/1a4 B COOTBETCTBUU C
CWJIBHBIMU KOMITIETCHTHOCTHBIMU
Y DMOIMOHATILHBIMU CBOMCTBAMHU
YIEHOB POEKTHOM I'PYIIIBL.

S. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUILINHBI

Paznenbl yueOHOM TUCIMITIIHHEL, UX 00BEM, CPOKU MU3Y4YEeHHUsS U (POPMBI KOHTPOJIS:
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6 Cemecmp
1 | Yacrs 1 1-8 16/8/0 25 K1-8 3-I1K-1,
V-TIK-1,
B-TIK-1,
3-I1K-3,
V-TIK-3,
B-TTK-3
2 | Yacrp 2 9-15 | 14/7/0 25 K1-15 | 3-TIK-1,
V-TIK-1,
B-TIK-1,
3-T1K-3,
V-TIK-3,
B-T1K-3
HUmoezo 3a 6 Cemecmp 30/15/0 50
KoHTpoabHbIe 50 C 3-T1K-1,
MeponpusaTusi 3a 6 V-IIK-1,
Cemectp B-TIK-1,
3-T1K-3,
V-TIK-3,
B-TTK-3




* — COKpaIlIeHHOEe HauMEHOBaHUE (OPMBI KOHTPOJIS
** — cymMma MakcHMaJbHBIX OamioB Jo/bkHA ObITh paBHa 100 3a cemecTp, BK/IIOYas 3a4eT U
(nn) sK3ameH

Coxkpaiienne HauMeHOBaHUN (POPM TEKYIIEro KOHTPOJISI U aTTECTAlUU Pa3AesioB:

O0o3uauenue | [To1HOE HAMMEHOBAHHE

KN KonTposb 1o uroram

2 DK3aMeH

KAJIEHIAPHBIN IUIAH

Hepnean | Tembl 3ansTuii / Conepxxanue Jlek., | IIp./cem., | JIao.,
qac. qac. qac.

6 Cemecmp 30 15 0

1-8 Yacrs 1 16 8 0

1-2 CTpoeHue TBepabIX TeJl. Bcero ayauTopHbIX 4acoB

Kpucramumaeckue u aMmopgHble Tema. 4 |2 [0

Kpucrannuueckas cTrpykrypa (pemerka, 6asuc, onepauuu Onutaitn

CUMMETpUH, TUIIBI penieTok bpase). 0 0 0
O06o03HaueHue KpucTauIorpaguyeckux HarpaBJieHUH 1
IIJIOCKOCTEMN B KpUCTauIe. PEHTreHOCT-pyKTYypHBIN aHAJIU3.
AHU30TPONUS KPUCTAIIIOB.

Knaccugukanus KpucTauioB 1O THITAM XUMHUYECKUX CBS3CH:
- HIOHHBIE KPUCTAJUTBI (HOHHAS (TE€TEPOIOJISIPHAS) CBSI3b);

- aTOMHbIE KPUCTAJUIbI(KOBAJIEHTHAs (TOMEOIOJIIpHAasi) CBSI3b);
- MeTaJUIMYECKHE KPUCTAJIIbI (MEeTaNIN4ecKas CBs3b);

- MOJIEKYJISIPHBIE KPUCTAJUIbI (BOAOPOIHAS CBS3b).
ConocraBneHue pa3aIu4HbIX TUIIOB cBs3el. KoBanenTHas
CBSI3b U MOJIYIIPOBOIHUKOBBIE CBOMCTBA KPUCTAJIIIOB.

3-4 JedeKTsl B KPUCTALIBIX. Bcero aynutopHsix 4acoB

JleexThl B KpucTaymax: 4 |2 |0

- MCKIAO0Y3JIUA U BAKAHCUU Ounnaitx

- nepextsl no loTTkwy; 0 0 0
- nedextsl o Openkernto;

- TUCIIOKallUU (KpaeBble U BUHTOBBIE);
- IPUMECH BHEJIPEHMSI M 3aMEILLIEHUS.

5-8 TenJioBble cBoiicTBa TBepPABIX TeJl. ®OHOHBI. Bcero aynutopHsix 4acos

Cuubl, JeMCTBYIOIUE MEXKAY YaCTHLIAMH TBEPAOTO TENa. 8 [ 4 [0

XapakTep TEII0BOrO IBM)KEHHS B KPUCTAJUIAX. Onnaiin

I"apmonmnueckoe mpuoIMKEHHE: 0 0 0
- KoJIeOaHUS [IETIOYKN OJMHAKOBBIX aTOMOB (HOPMaJIbHBIC
KoJeOaHus PEIIeTKH, CIIEKTP HOpMalb-HbIX KOJeOaHuH);
- K0JIeOaHUs B IIENOYKE HEOJUHAKOBEIX aTOMOB;

- aKyCTHYECKHE U ONTHYECKUE KOJIeOaHUs PeIIeTKY;

- (poHOHBI.

TenmoeMKoCTh TBEPIBIX TEIL.

- 3akoH /lrononra u Iltu;

- KBAHTOBBIE TEOPUU TEIJIOEMKOCTH (T€OpHsi DUHILITENHHA,
Mozenb [lebas).




TGHHOHpOBOHHOCTL TBCpI[BIX TCII. POJ'H: aHI‘apMOHI/I‘-IHOCTI/I
KOJIEOaHUIA.

9-15

Yactb 2

14 7 0

9-11

3oHHas TeOpHUsi TBEPAbIX Tel.

DHepreTuyecKre ypoBHU CBOOOTHBIX aTOMOB.
O06o0011ecTBICHNE 2JIEKTPOHOB B MeTalIe (I HEPreTUUECKUe
Oapbepbl, TYHHEIMPOBAHKE, PACIIE-ICHUE YPOBHEH).
OHEepreTu4ecKue 30HbI JIEKTPOHOB B KPUCTAILIE:

- IpUMEPBI 00Pa30BAHUS SHEPTETUUECKHUX 30H;

- IEJICHHE Ha METAJUIbI, IOJTYIIPOBOAHUKH, IUIIEKTPUKH.
OcCHOBBI 30HHO! TEOPHHU:

- aquabaTtuyeckoe MpUOIMKEeHUE;

- OJIHOAJICKTPOHHOE TIPHOIKEHUE;

- Teopema broxa.

Mogaens Kponura-Ilennu:

- aHaJIU3 MOJIEIIHN:

- 3aBUCHUMOCTb SHEPIUH 3JIEKTPOHA OT BOJIHOBOT'O BEKTOpA B
pa3pellIEHHBIX 30HAaX;

- 30HbI bpriuttosna B 3anaue Kponura-Ilennu;

- OTPaHUYEHHOCTb MOJEIIN.

D¢ dexTnBHAS Macca IEKTPOHA, KBA3UUMITYIIBC.
CoOcTBeHHbIE MTOYNTPOBOAHUKHU. [IoHATHE O JBIpKAX.
PexomOunanms. [IpoBogumMocTs B cOOCT-BEHHBIX
IIOJIYTIIPOBOIHUKAX.

[IpuMecHbIe OMYIPOBOAHUKH. [JOHOPBI M aKLENTOPHI.
[Tpumepsr.

PaBHOBecHBIE KOHIIEHTpAlLlMU CBOOOIHBIX HOCUTENIEH 3apsaa B
MIOJIYTIPOBOIHUKAX

- ypoBeHb PepMu B OTYNPOBOIHUKAX;

- 3aBHCHMOCTb KOHIIEHTPAILIUM CBOOOJHBIX HOCUTENEH OT
rosioxeHus yposHs depmu;

- KOHLIEHTPALlUs HOCUTENEN U mosioxkeHne ypoBHs depmu B
COOCTBEHHBIX MOJIYIPOBOJHHUKAX;

- KOHLIEHTPALlUs HOCUTENEH U nosioxkeHne ypoBHs depmu B
MIPUMECHBIX MTOJIYIPOBOIHHUKAX.

Bcero AYyAUTOPHLBIX YaCOB

8 | 4 |0

Ownnaity

0 0 0

12-15

JIEKTPONPOBOAHOCTD B NMOJIYNPOBOAHUKaX. KoHTaKkTHBIE
SIBJIEHUS B MOJIYNIPOBOJHUKAX.

DJEeKTPONPOBOIHOCTH HEBBIPOXKICHHOT'O ra3a.

[ToaBM>KHOCTH HOCUTENEH 3apsaia U €€ 3aBUCUMOCTh OT
TeMIepaTyphbl.

CoOcTBeHHAS TPOBOIMMOCTH TTOIYIIPOBOIHHUKOB U €€
TeMIepaTypHasi 3aBUCIMOCTb.

[TpumecHast MPOBOAUMOCTH TIOJTYIIPOBOTHIKOB U €€
TeMIepaTypHasi 3aBUCIMOCTb.

Omnpenenenne THITA TIPOBOAMMOCTH TTOIYITPOBOTHUKA.
Dddext Xoma B 0Opasiie co CMEMIAHHON MPOBOIUMOCTHIO U
€ro TeMIepaTypHasi 3aBUCIMOCTb.

eHepars, iudy3us u aperid B MoITynpoBOIHUKE, OIU3KOM K
cooctBeHHOMY. Koaddunrent 6unonspuoit auddysumu.
WznyvarenbHas pekomOuHaius. [loBepxHocTHas
pexomOuHanus. be3usnydyarenbHas pekoMOMHaLMs. Y POBHU
IpUIMnanus. YpoBHU pekoMOuHauuu. D¢ dexT Xouia B

Bcero AYJAUTOPHBIX YaCOB

6 |3 |0
Ownnaitg
0 0 0




| 06pasie co cMeIIaHHO# TPOBOMMOCTEIO. | | |

CokpallieHHbIe HAUMEHOBAHUSI OHJIAMH OIIINN:

O0o3nauenue | Ilo1HOE HAMMEHOBAHHE

OK DJIEKTPOHHBIN KypC

IIM IToaHOTEKCTOBBIN MaTepuan

I1I1 ITOTHOTEKCTOBBIE JIEKLIMU

BM Buneo-maTepuanbl

AM Aynro-Marepualibl

I1p3 IIpezeHTanuu

T TecTsl

5CM DJIEKTPOHHBIE CITPAaBOYHBIE MaTEpUaIb
4(® NHTepakTUBHBIN CalT

TEMbI TIPAKTUYECKUX 3AHSATUN

Heneau

Tembl 3ansaTuii / Conepxanue

6 Cemecmp

1-2

CTtpoeHue TBepabIX TeJl.

Crpoenue TBepbix Tell. Kpucrammueckue u amopdubie Tena. Kpucrammaeckas
CTpYKTYypa (pernierka, 6a3uc, onepanuu CMHMMETPHUH, TUIIBI pemeTok bpase). Obo3naueHme
KpUCTAIIOrpaMueCcKUX HAMPABICHUH U TIIOCKOCTEH B kpuctaie. Kimaccudukanms
KPUCTAJIJIOB 110 THIIAM XUMHUYECKUX cBsizel. JledekTrl B kpucTamiax.

JAuppaxuus
MerTobl HccieJOBaHUS KPUCTAJLIIOB C TOMOUIbIO qudpakuuu. Ycnosue Bynbda-bparra.
VYcnosue Jlaya.

TenJioBble CBOMCTBA TBEPABIX TeJl.

CI/IJ'II)I, HGfICTBYIOHIPIC MCKY YaCTUllaMH TBEPAOTO TCA. XapaKTep TCIIJIOBOI'O IBHUXKCHUA B
Kkpuctamiax. 'apmonnueckoe npubdamxenue. PoHOHbI. TemI0eMKOCTb TBEPBIX TEN.
TennoeMkocTh MeTaIIOB. TEmIONPOBOIHOCTE TBEPABIX TeIl. POIb aHTrapMOHUYHOCTH
KoJie0aHUH aTOMOB.

DyieMeHThI PU3NYeCKOH CTATHCTHKH.

Monens cBOOOIHBIX AJIEKTPOHOB U €€ MPUMEHeHHe K MeTamnaM. Kimaccuueckas
3JIEKTPOHHAS TEOPHS METAIIIOB. KBaHTOBas TEOPHS AIEKTPOHOB B MeTasuie. TennoeMKOCTh
MeTaJJI0B (KBAaHTOBBINM BapuaHT). TemionpoBOAHOCTh METAJLIOB.

JIEKTPONPOBOIHOCTD B MOJIYIIPOBOIHUKAX.

ITonBUKHOCTB HOCHTEIEH 3apsia U ee 3aBUCUMOCTh OT TeMiepaTypbl. CoOCTBeHHas
MIPOBOAMMOCTH TOJYIIPOBOJHUKOB U €€ TeMIepaTypHas 3aBUCUMOCTb. [IpumecHas
IIPOBOAMMOCTD TIOJYIIPOBOJHUKOB U €€ TEMIIEpAaTypHasi 3aBUCUMOCTb. OCHOBBI
CBEPXITPOBOANMOCTH.

11

HepaBHoBecHBIE 3JIEKTPOHBI M IBIPKH.

I'eneparnus 1 pekoMOMHALIMS HEPAaBHOBECHBIX HOCUTENEH 3apsia. bunonspHas reHepanus
HOCHTENEH 3apsia noJ AelcTBUEM cBeTa. POTOPOBOAMMOCTE. Bpemst ku3HH
HEPaBHOBECHBIX HOCHUTENEH 3apsa. Y paBHEHUE HETIPEPHIBHOCTU B MOJIYIIPOBOIHUKAX.
Juddysuonnsiii u apeiidonsiii Toku. CooTHOIEHNHE DIHIITENHHA.

12

30HHAs TEOPUA TBEPABIX TeJI.

D¢ dexTuBHAS Macca IEKTPOHA, KBa3uUMMynbc. COOCTBEHHbIE MOMYIPOBOAHUKN. [ToHsATHE
o neipkax. PexomOunamus. [IpoBogumMocTs B cOOCTBEHHBIX MOMYNPOBOAHUKAX. [IpuMecHbIe
MOJIYIIPOBOIHUKHU. PaBHOBECHbIE KOHIIEHTPALUU CBOOOHBIX HOCUTENEH 3apsiaa B
oynpoBoiHUKax. [IITOTHOCTE cocTosIHUM B 30HE. YpoBeHb DepMH B NMOITYNIPOBOJTHHKAX;




3aKOH JEHCTBYIOIIMX MacC. 3aBUCUMOCTh KOHIICHTPALIUU CBOOOHBIX HOCUTENEH 1
M0JI0’KEHUSI ypoBHS DepMu B COOCTBEHHBIX MOJYIPOBOJHUKAX OT TEMIIEPATYPHI.
3aBUCUMOCTb KOHLIEHTPALIMU HOCUTEJIEH U TOJI0KEHUS YPOBHsI DepMU B IPUMECHBIX
MIOJIYIIPOBOIHUKAX OT TEMIIEPATYPHI.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

ITpu ocBO€HMM AAHHOM NMCLUUIUIMHBI OCHOBHYIO POJIb MIPAlOT ayAUTOPHBIE 3aHSATHUS B BHJE
JEKUUH, a TakKe caMOCTOsITelIbHasg paboTa CTYACHTOB, 3aKJIIOYAIOUIasiCsl B BBINOJIHEHUU 3aJlaHUM,
MOBTOPEHUH U3YYEHHOTO MaTepuaja U MOATOTOBKE K KOHTPOJBHBIM MEpONpUITHIM. J[J1s TOro 4ToObI
JaThb COBPEMEHHOE COCTOSHUE (U3MKH TBEPAOrO Teja, MPEIyCMOTPEHO IIMPOKOE HCIOJIb30BAHUE
COBPEMEHHBIX HAy4YHBIX pa0OT W MYyOJMKAIMA MO JAaHHOW TeMme, mocemieHue jgadbopatopuii HUSAY
MUOU. PexomenayeTcst moceuieHre CTyAeHTaMU HaAyYHbIX CEMHHAPOB U KOH(EpEeHIIUii, B TOM YHUCIIe
exeroaHblx koHpepenuuin HUAY MUOU, a Takxke B JIpyruxX MOCKOBCKMX YHUBEPCUTETax U
UHCTUTYTaX.

7. ®OHJI OHEHOYHbIX CPEJACTB

@OHJ1 OLIEHOYHBIX CPEACTB 10 JUCLUIUIMHE 00ECIeUnBaeT MPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3ynbTaToB oOyueHus: (KOMIETEHIMH M MX WHIAMUKATOPOB) MOCPEICTBOM MEPONPUATUN TEKYIIETO,
PYOEKHOTO U IPOMEXKYTOUYHOTO KOHTPOJIS IO JUCLUILTUHE.

CBs3p Mexay GOpMUPYEMBIMH KOMIIETEHUUSAMU U (HOpMaMHU KOHTPOJIS HMX OCBOCHHUS
MpeJiCTaBjeHa B CeAyIOLIel Tadnuiie:

KOMHETeHHI/IH I/IH)II/IKRTOPBI 0CBOCHUSA ATTeCTaHI/IOHﬂoe MeEponpusiTue
(KII 1)
TIK-1 3-TIK-1 D, K1-8, K1-15
V-TIK-1 D, KU-8, K1-15
B-TIK-1 D, K1-8, K1-15
TK-3 3-TIK-3 D, KU-8, K1-15
V-TIK-3 D, KU-8, K1-15
B-TIK-3 D, K1-8, K1-15

IIkaabl OeHKU 00pa30BaTeIbHBIX JOCTHXKEHHI

IIIxama ka)xmoro KOHTPOJIBHOI'O MCPONPUATUA JIC)KUT B IIPEACIaAX OT 0 A0 YCTAHOBJICHHOT'O
MaKCHMaJIbHOTO 0Oajljia BKIIOYHMTEILHO. MToroBas arrecragus 10 JUCHUIINIIMHEC OLNCHUBACTCA 110 100-
OaJNIbHOM IIKaJe U MMpEaACTaBJIACT co0oii CYMMY 6aJ'I.HOB, 3apa60TaHHBIX CTYACHTOM IIPpH BbIIIOJIHCHHUU
3aJaHuM B paMKax TCKYIICTO U IPOMCIKYTOYHOT'O KOHTPOJIA.

Ntorosas onieHKa BBICTaBISAETCS B COOTBETCTBUU CO CIAEAYIOMIEH IIKAIOM:

Cymma 6amnmoB | Onenka mo 4-ex Ouenka TpeGoBaHMsI K YPOBHIO OCBOCHHIO
OaJUILHOM 1IIKAJIE ECTS YIeOHOM TUCITUTUINHBI

OneHka «OTINYHOY» BBICTABIISAETCS CTYAEHTY,
€CJIM OH IIyOOKO M IIPOYHO YCBOMII
MIPOrpaMMHBII MaTepuall, HCYEPIIBIBAOLLE,
[IOCJIEI0BATENBHO, YETKO U JTIOTUYECKU

90-100 5 — «omauuno» A




CTPOMHO €ro U3Jaraer, yMmeeT TeCHO
YBSI3BIBATH TEOPHUIO C TIPAKTUKOMH,
KCIIOJIB3YET B OTBETE MaTepHal
MOHOTpaUIECKOHN JINTEPATYPHI.

85-89 B OreHKa «XOPOIIO» BBICTABIISETCS CTYCHTY,
75-84 C ©CJTM OH TBEPIO 3HAET MaTepHall, TPaMOTHO U
4 — «xopouto» IO CYIIECTBY HU3JIaraeT €ro, He JOImycKas
70-74 CYLIECTBEHHBIX HETOYHOCTEN B OTBETE HA
D BOIIPOC.
65-69 O1LeHKa «y/I0BJICTBOPHTEIHHO)

BBICTaBJIACTCA CTYACHTY, €CJIM OH UMECT
3HaHHA TOJIBKO OCHOBHOI'O MaT€puralia, HO HE
3- YCBOWII €T0 JieTanei, OmycKaeT HETOYHOCTH,
60-64 «Y008IEMBOPUMENLHOY E HEI0CTATOYHO MPABUIIBHBIE (JOPMYITUPOBKH,
HapylmeHus JJOTUYCCKOU
TIOCIICAOBATCIBHOCTH B N3JIOKCHUU
MPOrPaMMHOTO MaTepuaa.

OreHKa «HEeyI0BIETBOPUTEIBHOY
BBICTaBJIACTCA CTYACHTY, KOTOpBIﬁ HC 3HACT
3HAYUTENHEHON YaCTH IPOrPAMMHOTO

9_ Marepuara, JI0MyCKaeT CyIleCTBEHHbIC
Hwxe 60 F ommb6ku. Kak mpaBuiio, omeHka
«HEyOos1EMEOPUMENLHON «HEY/IOBIICTBOPHUTEIILHOY» CTAaBUTCS
CTyZIeHTaM, KOTOPbIe He MOTYT ITPOIOJKUTD
o0OydeHue 0e3 JOMOIHUTEIILHBIX 3aHATHIH 10
COOTBETCTBYIOIIECH AUCIUILINHE.

8.  YYEBHO-METOJWYECKOE U UH®OPMALIMOHHOE OBECNEYEHUE
YYEBHOM JUCHUIIIAHBI

OCHOBHAZ JIMTEPATYPA:

1. D1 H99 Solid-State Physics : An Introduction to Principles of Materials Science, Luth, Hans. ,
Ibach, Harald. , Berlin, Heidelberg: Springer Berlin Heidelberg, 2009

2. OU U 83 KpanToBas ¢puzuka. OCHOBHBIE 3aKOHBI : yueOHoe nocobue, Mponos U. E., Mockaa:
Jlabopartopust 3nanuit, 2021

3. 538.9 I130 OcHOBBI (pU3MKN KOHJICHCHPOBAHHOTO COCTOSAHUS : yueOHoe nocobue, [Terpos 10.B.,
Honronpynusiii: Uatennexr, 2013

4. 539.2 H63 COopHuk 3a1a4 1o Kypcy "®usuka tBepaoro tena" : , MaiimucroB A.W., Hukomnaes
N.H., Mocksa: HUSTY MU®U, 2009

5. D1 H63 Coopnuk 3amay no kypey "®usuka tBepaoro tena" : , Maiimucto A.U., Hukomaes 1.H.,
Mocxksa: MU®U, 2009

6. O K31 CopemenHsie mpobdsieMbl (HU3UKHA KOHJIEHCHPOBAHHOTO cocTosiHus : , KpacaBun A.B.,
Kamypunkos B.A., Mocksa: MUDU, 2008

7. 530 JI22 Teoperuueckas ¢pusuka T.3 KBantoBas mexanuka. Hepenstusucrckas teopus, Jlannay
JL.J., Mocksa: ®uszmarnut, 2024




8. OU 11 18 dusuka moaynpoBOIHUKOB : yueObHoe mocodue, [llanumona K. B., Cankr-IlerepOypr:
Jlanp, 2022

JOIIOJIHUTEJIBHASA JINTEPATYPA:
1. 539.2 K45 Beenenue B pusuky tBepaoro tena : , Kurrens Y., M.: MeauaCrap, 2006

2. 537 I'68 MatepuanoBeieHUE MOTYIPOBOAHUKOB U JUIICKTPUKOB : YIeOHUK TS BY30B, JlameBckuii
M.A., T'openuk C.C., M.: MUCHC, 2003

3. 621.3 C49 OcHOBBI MaTepUAIOBEICHHS U TEXHOJIOTHH MOJIYIPOBOIHUKOB : Yuel. mocodue ams
By30B, Ciiyuunckas U.A., Mocka: MU®DU, 2002

4. 539.2 K31 CoBpemennsie mpodsieMs! Gusuku TBepaoro tena U.1 Lensrit u 1poOHBI KBAHTOBBIE
s dextsl Xomna, Kamypaukos B.A., Mocksa: HUSITY MUOU, 2011

5.621.38 I'95 TeepnorenbHas >IEKTPOHUKA : yueOHOe mocobue uist By30B, I'yproB B.A., Mockaa:
Texnocdepa, 2008

6. 53 JI22 Teoperuueckas ¢usuka T.5 Cratuctuueckas pusuka.Y.1, Jlannay JI.J., Mocksa:
®uszmariut, 2013

[MPOI'PAMMHOE OBECITEYEHUE:

CrnenmanpHOE porpaMMHOE oOecriedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCHI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHAJIbHO-TEXHWYECKOE OBECIMEYEHHWE YUEBHOW
JUCHUIINHDBI

CrennanbHOE MaTepUATbHO-TEXHUYECKOE 0OecriedeHrne He Tpedyercs

10. YYEBHO-METOJUYECKHUE PEKOMEHJALIIMU JIUIA CTYAEHTOB

[lpy wu3ydyeHuum Kypca HEOOXOAMMO YCBOMTH OCHOBHBIE (PH3MUECKHE XapaKTEPUCTUKH
KOHJICHCHUPOBAHHOTO COCTOSIHMSI BEILECTBA, OINPEACIIAIOIIME CBOMCTBA METAIIOB, JMDJIEKTPUKOB M
MOJTYITPOBOIHUKOB. HEeoOX0IMMO OCBOUTH OCHOBHBIE JIEMEHTHI KPHCTAIOrpaUyecKoro aHaiinsa,
YMETh pa3jIM4aTh OCHOBHBIE THUIIBI KPUCTALUIMYECKUX CTPYKTYp II0 COOTHOLICHHUIO JUIMH U
HaIlpaBJICHUI OCHOBHBIX BEKTOPOB 3JIEMEHTAPHBIX SYEEK. YMETh YETKO ONPENEIATh HANPABICHUS U
IJIOCKOCTH B KYOMUYECKHMX KpHUCTalslaX, UMEThb YETKOE NpPEJCTaBlICHHE O (U3UYECKUX SBIICHUSX,
JeXaluX B OCHOBE PEHTICHOCTPYKTYpHOro aHanu3a. [loHMMare CBSI3p BHEIIHEW CUMMETPUU
KPHUCTAJUIOB C BHYTPEHHEH CUMMETPUEN JIEMEHTAPHBIX SYEEK.

Hagne:xxur mnoHMMAarh NOPUPOAY MEXKATOMHBIX W MEKMOJIEKYJSIPHBIX  B3aMMOJICHCTBHM,
OTIpeIeNIAIONNX KIacCU(PUKAIUIO KPUCTAIUIOB 10 TUIIAaM XUMHUYECKOM CBS3H.



JUis Jydiiero yCBOGHHM TEOPUHM aTOMAapHBIX M MOJIEKYJSIPHBIX opOuTaneid u oOpa3oBaHUS
rHOpUIN3UPOBAHHBIX OpOHTANel PEKOMEHIYETCS HCIIOJb30BAaHHE MHTEPAKTUBHOTO pecypca B CETH
HNurepner «anepes aTOMHBIX 51 MOJIEKYJISIPHBIX opOuTanei»:
(http://winter.group.shef.ac.uk/orbitron/). Ha ocHoBaHMM CpaBHEHUS pa3IMYHBIX THUIIOB XMMHUYECKOMH
CBSI3M OCO3HaTh, YTO CBOMCTBA HACBHIIIEHHOCTH W HAIPaBIEHHOCTH KOBAJEHTHOM CBS3M JAIOT Haydajo
IIOJIYIIPOBOJHUKOBBIM CBOWCTBAM KPUCTAJIIIOB.

Heo6xonnmMo 4€TKO yCBOMThH KJIACCHU(DUKALUIO CTPYKTYPHBIX HECOBEPLICHCTB 0 Pa3MEPHOMY
IIPU3HAKY, 3HATh IIPUYMHBI U YCJIOBUSA UX BO3HUKHOBEHUS, IIOHMMAaTh, KAKUE CBOWCTBA KPUCTAJUIOB
Hau0oJiee YyBCTBUTEIbHBI K Ae(PEeKTaM KaKA0ro TUma. 3HaTh GU3UUECKYIO IPUPOJY B3aUMOAEHCTBUS
nedexkToB. YMeTb OOBSCHATh, IOYEMYy TOYCUHBIE JEPEKTHl SBIAIOTCA TEPMOIWHAMHUYECKU
PaBHOBECHBIMH, & IPYTHE THIIBI 1e(EKTOB — HEPABHOBECHBIMH.

HyxHo 3HaTh (u3mveckue OCHOBBI TEIUIOBOTO JBIKEHHSI aTOMOB WJIM MOHOB B KpHCTasax,
[IOHUMATh CBSI3b MEXAY TUIOM XHUMHUYECKOW CBSI3U U XapaKTepOM CHJI, ACUCTBYIOIIMX MEXAY
4acTULIaMU B KpHUCTaJUlaX. YMEThb II0Jy4YaTb JAMCIIEPCUOHHBIE 3aBUCUMOCTH B TapMOHHUYECKOM
NpUOIMKEHUH B HENPEpbIBHOM CTPYHE M B OJHOMEPHBIX LIENOYKAX OJUHAKOBBIX M Pa3IMYHbIX
aTOMOB. 3HAaTh, YTO JHUCKPETHOCTb PACIOJIOXKEHHUS aTOMOB B LIETNIOYKE NOPOKIAET OIPaHUYCHHOCTh
CBEpXY 4acTOThbl KoJeOaHuH, a HAJTMYUE B LENOYKE aTOMOB JIBYX THUIIOB — IOSIBJICHUE aKyCTUYECKOH U
OINITUYECKOH BeTBeH KoyeObaHuii. 3HaTh OCHOBHBIE AJIEMEHTHI (PU3NYECKON CTATHCTUKHU, IPUMEHSEMbIE
JUIS OINMCAHUS MAaKpPOCKONMYECKHUX CHCTEM. 3HaTh olpezeieHue (OHOHA, MOHUMATh CTPYKTYpPY
(OHOHHOTO CIIeKTpa. 3HATh OCHOBBI KBAHTOBBIX TEOPHH TETIOEMKOCTH TBEPAOTO Tea. YMETh YETKO
(bopMyIHpOBaTh YIPOMIAIONINE MPEINOJIOKEHHUS, IOJOXKEHHbIE B OCHOBY Teopuii [lebas wu
OHHIITEWHA.

Heo6xonuMo 0co3HaTh, 4YTO TEIUIOBOE PACUIMPEHHE Tell O0YCIOBIEHO AHIAPMOHUYHOCTHIO
KoJieOaHuH.

HyXHO 3HaTb OCHOBBI 30HHOW TEOPUH: IOCTAHOBKY 3a/layd HAaXOXKICHUS COOCTBEHHBIX
3HAYEeHUH SHEPTUM U BOJHOBBIX (DYHKIM 3JIEKTPOHOB B KpHUCTaljie, MOHUMATh, KaKue YIpOILIAIOIINe
MIPENIIOJIOKEHUSI JIEKAaT B OCHOBE aquabaTUYecKOoro M OAHOAIEKTPOHHOro mnpuoinxkeHus. [1oHATH,
KaKue TMPEANOChUIKM [O3BOJMJIM HAMTH BHJ BOJHOBOM (QYHKIMM O3JIEKTpOHAa B KpHCTaie
(chopmymnupoBarhk Teopemy bioxa). CrenyeT MOHSATH CMBICT U HEOOXOJUMOCTH BBEICHHS TOHSITHS
3¢ deKkTuBHON Macchl. 3HaThb CyTh MeToJa 3(PQEKTHBHBIX MAacC, €ro OCHOBHBIE MPEUMYIIECTBA U
OrpaHUYEHUs. 3HATh MPUHLUI SKCIIEPUMEHTAIBHBIX METOJOB ONPEIEIICHNS KOMIIOHEHTOB TEH30pa
3¢ (HeKTUBHBIX Macc.

HNmers uéTkoe NpeAcTaBiIeHHE O CHoco0ax aHanuu3a JIETUPOBAHHBIX IOJYPOBOJAHUKOB.
ITonnmaTh 0coOeHHOCTH MpUMeHeHus crnocoda paccmorpenus npumecedt Il m V rpynn B Si kak
BOJOPOJONOAOOHOTO aTOMa, Haxojsmerocs B cpeae ¢ APQPEKTUBHOM  TUAIIEKTPUYECKON
MIPOHUIIAEMOCTBI0. 3HATh OIpe/ieJIeHne IHepreTuyeckoro ypoBHs depmu. YMeTh aHaau3upoBaTh
KOHIEHTPallMu CBOOOJHBIX HOCHUTEJEH 3apsia Mo MoBeAeHUI0 ypoBHS PdepMH B 3aBHUCHUMOCTH OT
BHEUTHUX BO3JEHCTBUI (TeMIepaTypbl, BHEITHETO 3JIEKTPHUUECKOT0 MOJIs).

WNmets mpencraBieHue 00 AIEKTPOHHOM M JBIPOYHON NPOBOAMMOCTH B COOCTBEHHBIX H
IIPUMECHBIX IOJYNPOBOJHUKAX. 3HATh ONPEICIECHUE IOABMKHOCTH HOCHUTENEW 3apsiia W yMEThb
OOBSICHATH €€ TeMIEepaTypHYIO 3aBUCHMOCTb. YMETh aHAJIU3UPOBATh TEMIEPATYPHYIO 3aBUCHMOCTD
COOCTBEHHOW U MPUMECHOU MTPOBOIUMOCTH.

3HaTh CHOCOObI AKCIEPUMEHTAIBLHOTO OIpPEAETICHUS TUIA MPOBOAMMOCTH IOJYIPOBOJHHUKA.
3Hath (uznueckue OCHOBBI APdekra Xouta, yMeTb OOBSICHATH TEMIEPaTypHOE MOBEACHUE
XO0JIJIOBCKOM Pa3HOCTH MOTEHIMANIOB. MIMETh KauecTBEHHOE MPECTABIEHNE O rajlbBaHO-MarHUTHBIX
SIBJIGHUSIX, KOTOPbIE MOTYT COITPOBOXK/1aTh X OJUIOBCKHE U3MEPEHUSI.



11. YYEBHO-METOJINYECKHWE PEKOMEHJIAIIUA JIJIS1 TPEIIOJABATEJIEA

Heo0xoauMo aatek cTyJeHTaM BO3MOKHOCTh YCBOUTH OCHOBHBIE (PU3NYECKHE XapaKTEPUCTHKU
KOHJICHCUPOBAaHHOI'O COCTOSIHUSI BEILIECTBA, ONPEIEISIIOIINE CBOMCTBA METAJIOB, JUAJIEKTPUKOB U
OJIynpoBOJHUKOB.  Cienyer  NO3HAaKOMMTb  CTYAEHTOB  C  OCHOBHBIMH  3JIEMEHTAMHM
KpUCTAIIOTpaUecKoro aHaiu3a KpUCTaUIoB. HayuuTe ompesenaTh HaIlpaBlIeHHUS U IJIOCKOCTH B
KyOMUYeCKHUX KpHUCTallIaX, JaTh YETKOE IMpeAcTaBiIeHHE O (U3MUECKUX SBICHUSX, JIKAIIUX B OCHOBE
PEHTTEHOCTPYKTYPHOI'O aHaiu3a. YKa3aThb Ha CBsI3b BHEIIHEH CHMMETPUU KPUCTAIOB (OrpaHKH) C
BHYTPEHHEH CUMMETPHUEN DIIEMEHTAPHBIX SUYEEK.

Cnepyer faTh IpeACTaBICHHME O NPUPOJE MEKATOMHBIX U MEKMOJIEKYJISIPHBIX
B3aMMOJICHCTBHIA, ONIPEACIISIONINX KIACCUPUKAIIMIO KPUCTAIUIOB 110 TUIIAM XUMHUYECKOH CBS3H.

Jlist mydiiero yCBOGHHM TEOPUHM aTOMApHBIX M MOJEKYJSIPHBIX OpOuTajeil M oOpa3oBaHUs
rHOpUIN3UPOBAHHBIX OpOHTANIC PEKOMEHAYETCS HCIIOJIB30BAaHHE WHTEPAKTUBHOTO pecypca B CETH
WNurepuer «["anepes ATOMHBIX u MOJIEKYJIIPHBIX opOuTanei»:
(http://winter.group.shef.ac.uk/orbitron/). Ha ocHoBanuu cpaBHEHHUS Pa3IMYHBIX THIIOB XUMHUYECKOU
CBA3M I0KAa3aTh, YTO CBOICTBA HACBIIIEHHOCTH M HAIIPaBJIEHHOCTH KOBAJEHTHOM CBS3M JIalOT HAYaJIO
MOJIYITPOBOJIHUKOBBIM CBOMCTBaM KpPUCTAJIOB.

Jatp kmaccu(uKanuioo CTPYKTYPHBIX HECOBEPIICHCTB IO Pa3MEPHOMY NPU3HAKY, BBIIBUTH
IIPUYMHBl UX BO3HUKHOBeHMS. [loka3aTh, Kakue CBOICTBa KpHUCTaNIOB HauOoJiee YyBCTBUTEIbHBI K
nedexram kaxxaoro tuma. Jate mpencraBieHHE O MPHUPOJE B3auMoaercTBUs NeekToB. OOBICHUTD,
MOYeMY TOUYECUHBIC JePEKTHI SABISIOTCS TEPMOAMHAMUYECKN PABHOBECHBIMH, a IPYTHE THIHI 1e()EeKTOB
— HepaBHOBecHbIMH. [IpuBecTu xapakTepHble IMpUMEphl HCIONb30BaHUs AedekToB (popmupoBaHUE
CKPBITOT0 M300paXkeHHs Ha (POTOIUIEHKE U IpyTHe).

[To3HaKOMUTH CTYACHTOB € (PU3MUECKUMH OCHOBAaMHM TEIJIOBOTO JBM)KEHUS aTOMOB M MOHOB B
KpUCTaJIJIaX, YKa3aB Ha CBSA3b MEXAY THUIIOM XUMHYECKOW CBSI3M M XapaKTEpOM CHJI, NEHCTBYIOIIUX
MEX]y YaCTULIaMH B KpUCTaJuI1aX. BeiBecTH U rpaduuecku n300pa3uTh AUCHEPCHOHHBIE 3aBUCHMOCTH
B TAPMOHMYECKOM MPUOIMKEHUN B HETIPEPHIBHOM CTPYHE U B OJJHOMEPHBIX LIEMTOYKAX OJUHAKOBBIX U
pa3nuyHbIX aToMOB. OOpaTUTh BHUMAHUE HA TO, YTO JUCKPETHOCThH PACIIONOKEHUS aTOMOB B LIETIOUKE
MOPO’KJIA€T OrPaHUYEHHOCTh CBEPXY YACTOThI KOJIEOaHU, a HAIMYUE B IIETIOYKE aTOMOB JBYX THUIIOB —
MOSIBJICHWE aKyCTHYECKOM W ONTHYECKOW BeTBed Kkosiebanui. HamoMHUTH OCHOBHBIE 3JIEMEHTHI
¢u3nyeckoil CTaTMCTUKH, TPUMEHSEMble s ONMCAHUS MAaKpOCKONMMYeCKux cucrem. Jlath
ornpeseneHue GpoHoHa, OOBSICHUTH CTPYKTYpPY (POHOHHOTO crekTpa. JlaTh OCHOBBI KBAaHTOBBIX TEOPHil
TEIUIOEMKOCTH TBEPIOIO TEIA.

[Toka3aTh MaTeMaTHYECKH, YTO TEIUIOBOE PACIIMPEHHE Tell 00YCIOBIEHO aHMAPMOHUYHOCTHIO
KoJ1eOaHuH.

JlaTb OCHOBBI 30HHOHM TEOpPUU: TOCTaBUTh 3a/ady HAXOXKJIEHUS COOCTBEHHBIX 3HAYEHM
SHEPTrUU U BOJIHOBBIX (YHKIMM 3JEKTPOHOB B KPUCTAJJIE, BBOJS YIPOUIAIOIIME MPEINOJIOKEHHUS,
JeKalMe B OCHOBE aauabaTUyYecKOro W OJHO3JIEKTpoHHOro mnpudmmkeHus. [loka3arb OCHOBHBIE
NPENOChIIKM, TIO3BOJIMBIIME HAWTH BUA BOJHOBOW (YHKUIMH OSJIGKTpOHA B  KpHUCTaJUIe
(chopmynupoBaTh Teopemy bioxa).

Pa3bscHUTD CMBICI 1 HEOOXOAUMOCTh BBEJICHHs MOHATHUS 3()()EKTUBHON MACCHI, a TAKXE CYTh
MeToAa 3 (PEeKTUBHBIX Macc, €ro OCHOBHBIE MTPEUMYIIECTBA U OorpaHrueHus. [I03HaKOMHUTB CTYJEHTOB
C 3KCIIEpUMEHTAIIbHBIMU METOIAMH ONPEIEICHNS KOMIIOHEHTOB TeH30pa A(P(HEKTUBHBIX Macc.



Paccka3zaTth 0 crocobax aHanu3a JETMPOBaHHBIX MOJIYIPOBOAHUKOB. OOpaTUTh BHUMaHHE Ha
0cOOEHHOCTH TpHUMEHEHUs crocoba paccMmorpenuss mnpumecedr III mw V rpynn B Si Kak
BOJIOPOAOIOAOOHOIO aTOMa, HaxXoAsIlerocs B cpere ¢ IPQPEKTUBHOW  IUINEKTPUUECKON
IIPOHUIIAEMOCTBI0. 3HaTh OIpeAeieHue 3Heprerudyeckoro ypoHsa ®depmu. Hayunts ananusupoBatrh
KOHIICHTPALMU CBOOOJHBIX HOCHTEJEH 3apsjia MO MOBeNeHHIO YpoBHS DepMu B 3aBHCUMOCTH OT
BHEIIIHUX BO3JIEMCTBUH (TeMIIEpaTyphl, BHEIIHETO 3JIEKTPUUYECKOT O TOJI).

Jate npezacraBieHue 00 3IEKTPOHHOW M JBIPOYHOM IPOBOAUMOCTH B COOCTBEHHBIX MU
IIPUMECHBIX MOJIYIPOBOAHUKAX. JlaTh ompeneneHue MoABUKHOCTH HOCUTENEH 3apsiia U OOBSICHATH €€
TEeMIIepaTypHYI0 3aBUCUMOCTb. [IpoBecTH aHanu3 TeMIepaTypHOH 3aBHUCUMOCTH COOCTBEHHOW W
IIPUMECHOH IIPOBOJUMOCTH.

[To3HaKOMUTH CTYAE€HTOB C OSKCIEPUMEHTAIBHBIMH  CIIOCOOAMHU  OIIPENEICHMs]  THUIIA
MIPOBOJIMMOCTH TOJTYIPOBOJHUKA. BpIABUTH (usmueckue ocHOBBI 3ddekra Xoiuia, OOBICHUTH
TEMIIEPATYPHOE MOBEACHUE XOJIIOBCKOM Pa3HOCTH IOTEHIMANIOB. /laTh KpaTKOE OIMCAHKUE T'aJbBAHO-
MarHMTHBIX SIBJIEHUI, KOTOPBIE MOTYT COIIPOBOX1aTh X OJUIOBCKME U3MEPEHUS.

ABTOp(BI):

Magpuukuit Oner bopucosuu



