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AHHOTALMS

B kypce u3y4aroTrcss OCHOBHBIE MOJIOKEHHS (PU3UKU KOHIEHCHPOBAHHOTO COCTOSHUS METAJIOB
JUBJIEKTPUKOB U TOJYNPOBOJHUKOB. PaccMaTpuBaroTCs 3J€MEHTHl KPUCTAIIONPapUuecKoro aHajinsa
TBEPJOTO TeJa, BHIBI MEKATOMHBIX B3aWMOJICHCTBHH, AJIEMEHTHl 30HHOH Teopuu. I[loapoOHO
pa3buparoTcsi OCOOEHHOCTH KOBAJEHTHBIX KPUCTAJIOB, ONPEIENSIIONINE IOJYIPOBOJIHUKOBHIE
CBOMCTBA KPUCTAJIJIOB, @ TAK)KE€ BIMSAHHUE DPA3NIMYHBIX CTPYKTYPHBIX HECOBEPLICHCTB HAa OCHOBHBIE
CBOMCTBAa KpHUCTALIOB. Taxkke B Kypce yAeNsIeTCsi BHUMaHUE PACCMOTPEHHUIO BOIPOCOB, CBA3AHHBIX C
TETJIOBBIMU CBOMCTBAMHU KPUCTAJUIOB, HJIEMEHTAMHU CTaTUCTUYECKOH (PrU3MKH (DOHOHOB U AJIEKTPOHOB.
IIpyn wm3n0X€HUM TEOpUHU MOIYIPOBOAHUKOB YJAEISAETCSI BHUMAHUE ONMUCAHMIO PSAAa KOHTAKTHBIX,
TEPMOIEKTPUUECKUX U TaJIbBAHOMATHUTHBIX SIBJICHUN.

B xypce cyMMHpYIOTCS M IOJABOASITCSI UTOTM U3YyUEHUS JPYTUX TBEPAOTENbHBIX JUCIUIUINH 110
Maructepckoit mporpamme «®duszmka TBepmoro Tenma u  QoroHukay. OOCYKIAIOTCS OCHOBHBIC
TEOPETUYECKHE MpeACTaBleHUsT (U3MKU TBEPAOTrO Tella U JOCTWXKEHUs sKcnepumeHnrta. Cpeau
00CyX/1aeMbIX TEM - KPUCTAJUIMYECKHE M TEIUIOBBIE CBOICTBA, 30HHAs TEOpPHsl B TBEPABIX Telax,
CIEKTPBI KBA3UYACTHUL], CTATUCTUKA IEKTPOHOB U JBIPOK B IOJYNPOBOJHUKAX, CBEPXIPOBOIUMOCTS,
MarHuTHbIE CBOMCTBA.

1. LEJIU U 3ATAYA OCBOEHUS YYEBHOM JUCIHUIIINHBI

[ToaroToBUTh KBaMU(HUIMPOBAHHBIX BBIMTYCKHUKOB,HAUMHAIOMIUX paboTaTh B Pa3IMYHBIX
obmactsx, rae Tpedyercs 3HaHue (PU3UKH KOHASHCUPOBAHHOTO COCTOSHUS, (PU3UKH MMOTyTIPOBOAHUKOB
U TOJYNpPOBOJHUKOBBIX mpuOopoB. Llenp Kypca 3akmouyaercs B TOM, 4YTOOBI Ha OCHOBE
CHCTEMaTHYECKMX OOOOMIEHNH W TIIOCIIEAOBATENFHOTO HM3JIOKEHHUS CYIIECTBYIOIIUX TEOpUH U
JOCTHKEHUM B 00JacTU COBPEMEHHBIX TEXHOJOTMH BbIpaOOTaTh y CilylIaTedei mpeicTaBiieHus 00
OOIIMX 3aKOHOMEPHOCTAX M TOAXOJX K TIPHUMEHEHHIO TEXHOJOTMYECKUX MPHUEMOB CO3/IaHUs
MaTepHalioB C 3a/laHHBIMU YHUKaJIbHBIMM CBOICTBaMH, a TakK€ O3HAKOMHUTH CIyllaTeled Kypca ¢
OCHOBHBIMH (PU3MUECKUMH MOJEISIMA U MAaTEMAaTHUECKUM allapaToM COBPEMEHHOH (GU3UKU TBEPAOTro
Telna.

2. MECTO YYEBHOM JUCIHUILJIMHBI B CTPYKTYPE OOII BO

JIUCIMIUIMHA JIOTUYECKH M COJAEPXKATeJbHO-METOJUUYECKH CBA3aHA CO  CIEAYIOIIUMHU
JUCHUIIIIMHAMMU BBaHMOHCﬁCTBHe H3JIYy4YCHUS C BCIICCTBOM, q)OTOHI/IKa, OKCIICPUMCHTAJIbHAs (1)I/I3I/IK8,
KOHACHCUPOBAHHOI'O COCTOsIHMA  BCIICCTBA, HeﬁTpOHHBIe METOJAbI HCCJIECAOBAHHUA B (1)I/I3I/IKC
KOHACHCUPOBAHHOI'O COCTOAHUA, MECTOABI UCCIICAOBAHNA KOHACHCUPOBAHHBIX CPEA U HAHOCTPYKTYP C
UCTIOJIb30BAHUEM CHHXPOTPOHHOTO U3JIyYCHHS, TIIOJYIPOBOJHUKOBBIC KBAHTOBBIE TI€HEPaTOpHI,
COBpEMEHHBIE TPOOIEMBbI (PU3HUKK TBEPIOTO Tea.

OsnazeHve JMaHHOM IMCLUUIUIMHOW HEOOXOIMMO BBIMTYCKHUKAM MAarucTepCKOM MpOrpaMMel
«®Pu3uka TBEpHOro Tena U (PoToOHMKA» MNpodMiIs MOArOTOBKU «DPHU3MKA KOHICHCUPOBAHHOIO
COCTOSIHUSI ~ BEIECTBA» IS CIEAYIOIMX obOiacted mpogecCHOHAIBHOM  JIEATENIbHOCTH  T10
UCCIIEJOBAaHHIO U pa3paboTKe:

®* YCTAaHOBOK U CUCTEM B obOacta (1)I/I3I/IKI/I KOHACHCUPOBAHHOI'O COCTOAHUS BCUICCTBA,

* YCTAaHOBOK U CHCTEM JIa3epHON 00pabOTKU MaTepuaos;

* CTPYKTYPHBIX M CHEKTPOCKOITMYECKIX CBOMCTB HOBBIX U pa3padaThIBaCMbIX MaTEPHAIOB

* METOJIOB MOBBIIICHNUS 0€30MTaCHOCTH SIICPHBIX YCTAHOBOK, MaTePHAJIOB M TEXHOJIOTHUH;



3. ®OPMUPYEMBIE KOMIIETEHIIUU U IINTAHUPYEMBIE PE3YJIbTATBI

OBYYEHUA

VYHuBepcanbHbIe H(WIK) o0menpodeccuoHaTbHbIE KOMITETEHIIUN

Kox u HaumenoBanue
KOMIICTCHIINN

VYK-1 [1] — Criocoben
OCYH.IGCTBJ'IHTB IIOHUCK,

KPUTHYECKUI aHAJIM3 U CUHTE3
nH(pOpMaLIUU, TPUMEHSTh
CHUCTEMHBIN OAXO JJIsl peIICHUS

IIOCTAaBJICHHBIX 3a1a4

Kon n HaumeHoBaHre MHIUKATOPA JTOCTHIKEHUST KOMITETCHITH

3-VK-1 [1] — 3narh: meTonuku cbopa u 00paboTKH
UH(OPMALINY; aKTyaJIbHBIE POCCUICKUE U 3apyOe)KHbIE
HUCTOYHHMKHU MH(pOopMaIuu B chepe mpodecCHoHaTbHON
JeSITeIbHOCTH; METOJ] CHCTEMHOTO aHAJIN3a

V-VYK-1 [1] — Y™MeTh: npUMEHATh METOIUKHU TIOWCKA, cCOopa 1
00paboTku HHGOPMAIIUHU; OCYIIESCTBISTh KPUTUISCKUIN aHATTU3
U CHHTE3 HH()OpMAIUH, TOTYYCHHOW U3 Pa3HBIX UCTOYHUKOB
B-VK-1 [1] — Bnagets: MmeTogaMu noucka, coopa u o0paboTKu,
KPUTHYECKOTO aHaJIM3a U CUHTE3a HHPOPMAIIUN; METOIUKOM
CHCTEMHOT0 TIOJIX0/1a JIsl pEIICHUs TOCTABICHHbIX 3a7a4

[TpodeccronanbHbie KOMIETCHIIMA B COOTBECTBUU C 3ajadaMud W OOBEKTaMu (00iacTsMu

3HaHUI ) TPOPECCUOHATLHOMN IS TETEHOCTH:

3apaua
npogeccuoHaIbLHOU
nesiteabHoctu (3I1/1)

O0BeKT Wi
00J1aCTH 3HAHUSA

Kon u HaumeHnoBanme
npogeccuoHaIbHOU
KOMIIeTEHIUM;
OcHoBanne
(mpogeccuoHAIBLHBIH
cranaapr-I1C, ananu3
ONbITA)

Hay‘-IHO-I/ICCJ'Ie,I[OBaTeJ'IBCKI/Iﬁ

[Tonmy4yenue 3HaHuMii B
o0JjacTu pauauoHHON
9KOJIOTHH, BO3JCHUCTBHUSI
paauanuu, QUMUK
3JIEMEHTaPHBIX YaCTHUII
M KOCMOJIOTHH,
OIMCaHue SIBJICHUI B
JTAHHOU 00JIaCTH.

DnemMeHTapHbIe
YaCTHIIBL,
JETEKTOPBI
3JIEMEHTapHBIX
4acTuIl,
YCKOPUTEIH
JJIEMEHTAPHBIX
YaCTHII, ICTOYHUKU
U3ITY9ICHUS

[IK-3 [1] - Ciocoben
MPOBOAUTH (hHU3HUECKUE
AKCIIEPUMEHTEHI 110
3aJaHHOI METOJIUKE,
COCTaBIISITh OITUCAHUS
MIPOBOAMMBIX
HCCIICIOBaHUM, OTUYCTOB,
aHaJIM3y pe3yJIbTaToOB U
MOJITOTOBKE HAYYHBIX
myOauKanuit

Ocnosanue:
[IpodeccrnonanbHbI
crannaaprt: 24.078

Konx u HaumenoBanme
HHAUKATOPA
JOCTHKEHUSI
npogeccuoHaIbLHOU
KOMIIeTeHI[UH

3-TIK-3[1] - 3HaTh
OCHOBHBIE (pU3HUECKHe
3aKOHBI M METOJIBI
00paboTKH JaHHBIX ;
V-IIK-3[1] - ymets
paboTath 1o 3aAaHHON
METOJTUKE, COCTABIISATh
OTIHMCAHUs TPOBOAUMBIX
HUCCIEeN0BaHUN U
OTYETHI,
MOJITOTABIIUBATH
MaTepuabl s
HAYYHBIX ITyOJIMKAIIHIA,
B-IIK-3[1] - B1ageTh
HABBIKAMU TIPOBEIACHHUS
bU3UIEeCKUX
9KCIIEPUMEHTOB TI0
3a/laHHOM METO/IMKeE,
OCHOBaMU
KOMIIBIOTEPHBIX U




UH(POPMALIMOHHBIX
TEXHOJIOTHUM, HAy4YHOU
TEPMHHOJIOTHUEN

4. BOCIIUTATEJIbHBINA IOTEHIIAAJI JUCHUATLIAHBI

Hamnpasnenus/nienn
BOCIIUTAHUSA
[IpodeccrnonanpHOE
BOCIIUTAHUC

[IpodeccuonanbHoe
BOCIIUTaHUEC

3amaun BocriuTaHus (KOx)

Co3naHue ycaoBuid,
o0ecrieunBaromuX, OPMUPOBAHNE
HAy4YHOT'O MUPOBO33PEHHS, KYIbTYpHI
MOUCKAa HCCTAHAAPTHLIX HAYYHO-
TEeXHHUYECKUX/TIPAKTUIECKUX
peIHeHPIﬁ, KPUTHYCCKOT'O OTHOIIICHUA
K MICCIIEZIOBAHMSM JDKEHAYYHOTO TOJIKA
(B19)

Coznanue ycinoBuu,
o0ecrneynBaronux, opMUpPOBaHUE
TBOPYECKOTO
MHXEHEPHOr0o/po¢eCCUOHATBHOIO
MBIILICHHSI, HABBIKOB OpraHU3aluu

BocnouraTenbHbI MOTEHITAAT
JHUCIUATLINH

1. Ucmonp3oBanue
BOCIIUTATCILHOrO IIOTCHIIAAIA
JTUCITUTIINH/TIpakTUK «Hay4aHo-
UCCIIeIoBaTeNbCKast paboTay,
«IIpoekTHas mpaKTHUKay,
«Hay4Hb1I cemuHap» JUIs:

- opMHUpPOBAHUS TIOHUMAHHMSI
OCHOBHBIX ITPUHITUIIOB U
CIoCco0OB HAYYHOTO MTO3HAHMS
MUpa, Pa3BUTHUS
HCCIIEA0BATEILCKUX KAUeCTB
CTYJIEHTOB MOCPEICTBOM HUX
BOBJICUEHMS B UCCIIENOBATEILCKIE
MPOEKTHI 1O 00JIACTSAM HAYUHBIX
ucciaenoBanui. 2.Mcrnonp3oBanue
BOCIIUTATCILHOrO IIOTCHIIMAIA
qucuuIuing "Mctopus Hayku u
unxeHepun', "Kpurnueckoe
MBIIIJICHUE U OCHOBBI HAYYHOU
KOMMyHUKaiuu", "Benenue B
crienanbHOCTh", "HayuHo-
uccieaoBarensckas pabora",
"Hayunblii cemunap" mis:

- popmupoBaHUs CIOCOOHOCTH
OTJIETISATh HACTOSIINE HAYYHBIC
MCCJIEI0BAHUS OT JHKEHAYUYHBIX
MOCPEICTBOM TTPOBEICHHS CO
CTyJI€HTaMH 3aHSATUN U
peryisipHbIX Oecen;

- popMHUpOBaHUST KPUTHUECKOTO
MBIIICHUS, YMEHUS
paccMaTpUBaTh pa3IuvHbIC
MCCIIEIOBAHUS C SKCIIEPTHOM
MO3ULIUU [TOCPEICTBOM
00CYXIEHUS CO CTyJCHTaMHU
COBPEMEHHBIX UCCIIEIOBAHUM,
HUCTOPUUYECKHUX MPEATIOCHUIOK
MOSIBJICHMS T€X MJIM MHBIX
OTKPBITHHA U TEOPHH.
1.Ucnionp3oBanue
BOCIIUTATECILHOTrO ITOTCHIIAAIA
JTUCIUILIAH TPO(ECCUOHATLHOTO
MOJYJISl AJIS1 PA3BUTHSI HABBIKOB
KOMMYHUKAIMH, KOMaHHON




[IpodeccuonanbHoe
BOCIIUTaHHE

KOJUIEKTUBHOM IIPOEKTHOU
nesitenbHOCTH (B22)

Coznanue ycnoBui,
oOecrneynBaronux, opMUpOBaHUE

KyJIBTYpbl O€30IIaCHOCTH IIpU paboTe ¢

na3epHbIM u3nyuyeHuem (B27)

paboThI U INACPCTBA,
TBOPYECKOTO WHKEHEPHOTO
MBIIUICHUS, CTPEMIICHUS
CJe10BaTh B MpohecCuoHaTBLHOM
JESTEIIbHOCTH HOpMaM
MOBEIEHHNS, 00ECIIEUNBAIOIIAM
HPABCTBEHHBIN XapakTep
TPYIOBOH JESATEIBHOCTH U
HECITy>KeOHOTO TTOBEICHHSI,
OTBETCTBEHHOCTH 3a IPUHSATHIC
pELIeHUs Yepe3 MOArOTOBKY
TPYIIOBBIX KYPCOBBIX paboOT U
MPAKTUYECKUX 3aJaHHH, pelIeHue
KEWCOB, MPOXOXKICHUE MPAKTUK H
noarotosky BKP.
2.Mcnonp3oBanue
BOCIIMTATEIHHOTO MOTEHIINAA
JUCIUIUINH TpOo¢deCCHOHATBHOTO
MOy JUIst: - POPMUPOBAHUS
MIPOU3BOCTBEHHOTO
KOJUIEKTUBH3MA B XOJI€
COBMECTHOTO PEIICHHS KaK
MOJICTIbHBIX, TAK U MPAKTHUECKUX
3a/1a4, a TAaKXKe MyTeM
MOJIKPEIUICHHE PAIllMOHAIBHO-
TEXHOJIOTMYCCKUX HABBIKOB
B3aMMOJICUCTBUS B IPOEKTHOU
JESATSIIBHOCTH YMOIIMOHATBHBIM
3¢ deKkToM ycrenrHoro
B3aMMOJICHCTBYSI, OIIYIIICHAEM
pocTa o0uiel 3pPEeKTUBHOCTH
IIPH pacTpeICICHUH TIPOSKTHBIX
3a/1a4 B COOTBETCTBUHU C
CWJIBHBIMU KOMIICTCHTHOCTHBIMU
¥ DMOIIMOHATILHBIMU CBOMCTBaAMU
YJIEHOB POEKTHOM I'PYIIIBI.
1.Mcnonp3oBanue
BOCITUTATEIHLHOTO TTOTECHIIHAIIA
npOoGUIBHBIX TUCIUIUIMH U BCEX
BUJIOB MPAKTUK JUIS: -
dbopMUpOBaHUS KYIbTYPBI
Ja3epHOi 6€30MacHOCTH
MOCPEACTBOM TEMATHUECKOTO
AKIIEHTUPOBAHUS B COJICPKAHUU
TUCIUILIAH ¥ Y4eOHBIX 3aJaHU,
MOJITOTOBKH 3cce, pedepaTos,
JUCKYCCHIA, a TaKXK€ B XOJI€
MPAKTUYECKOH paboThI €
Ja3epHBIM 000PYIOBAHUEM. -
(bopMUPOBAHUS KYIBTYPHI
0e301acHOCTH MpH padboTe Ha
OKCIIEPUMEHTATIHHBIX H




IIPOMBIIUIEHHBIX YCTAHOBKAX
BBICOKOIT MOIITHOCTH U
WMEIOIIMMH MOBBITIIEHHBIN
YPOBEHb OIMACHOCTH Yepe3
BBITIOJIHEHHE CTYJICHTaAMU
MPaKTUYECKHUX U JTab0paTOPHBIX
paboT, B TOM YHCIIE HA
000pyTIOBaHUH JIJISI UCCIICTOBAHUS
BBICOKOTEMITIEPATYPHOU TIJIa3MBl.

S. CTPYKTYPA U COJEPKAHUE YYEFHOMN IUCIUATLINHBI

Pazgensl yqe6H0171 JUCIHUIIIIMHBI, KX 06’LCM, CPOKH U3YUCHU U (I)OpMLI KOHTPOJIA:

Ne
.1

HaumMmeHnoBaHue
pasaesa yueOHo
JUCIUTIIMHBI

Henenn

Jlexknuu/ Ilpaxr.
(cemmuHapso! )/
JlaGopaTopHbIe
padoTsbl, yac.

Oo0s13aT. TEKyIIMH

KOHTPOJIb (popma*,

HegpeJIs)

MakcuMaJabHBINR

0aJi1 3a pazgea™*
ATTecTanus
pasaena (popma*,
HeJ1eJst)
HNuaukaropsl
OCBOEHHS
KOMIOATAHIINA

6 Cemecmp

YacTtb 1

15/15/8

[\
9]

KH-8 3-IIK-

YacTtb 2

9-15

15/15/7

25

KH-15 | 3-IIK-

HUmoeo 3a 6 Cemecmp

30/30/15

50

KonTpoabHbie

50

30 3-1IK-




MeponpusiTuss 3a 6 3,
Cemectp V-

VYK-1,
B-
YK-1

* — coKpaleHHOe HauMeHOBaHHEe (POPMBI KOHTPOJISI
** — cyMMa MaKCHMaJbHBIX OaJioB JOKHA ObITh paBHa 100 3a cemecTp, BKJIIOYAs 3a4eT W
(unn) sK3aMeH

CokparieHne HaMMEHOBaHUH (POPM TEKYIIETO KOHTPOJIS M aTTECTALlUH Pa3/IesIoB:

O0o3ua | [ToTHOE HAMMMEHOBAHME
YyeHue

30 3ayeT ¢ OLEHKOH

KN KonTposb 1o nroram

3 3auer

KAJIEHJIAPHBIN IVIAH

Henen | Temsl 3ansaTuii / Coagep:kanue Jlek., | IIp./cem. | JIa6.,
/| qac. , yac. yac.

6 Cemecmp 30 30 15

1-8 Yacrs 1 15 15 8

1-2 CTpoenne TBepAbIX TeJl. Bcero ayiutopHsIX 4acoB

Kpucrannuaeckre u amopHbIe Tena. 4 | 4 | 0

Kpucrannmaeckas ctpykrypa (pemietka, 6a3uc, onepamiun Ownnaitn

CUMMETpHUH, TUIIBI peteTok bpase). 0 0 0
O603HaueHne KpucTamuorpapuueckiux HanpaBIeHU 1
IUIOCKOCTEN B KpUCTalIe. PEHTT€HOCT-pYKTYpHBII aHaIu3.
AHM30TPOINS KPUCTAILIOB.

Knaccugukaius KpucTauioB O THIIAM XUMHUYECKUX CBS3CH:

- HIOHHBIE KPUCTAJUIBI (MOHHAS (TETEPOIOJISIPHAS) CBSI3b);

- aTOMHbBIE KPUCTAJUIBI(KOBAJIEHTHAS (TOMEOMOIISIpHAsi) CBS3b);
- METaJUVINYECKUE KPUCTAJUIbI (METa/NINYEeCKasi CBS3b);

- MOJIEKYJISIpHbIE KPUCTAJIBI (BOJOPOIHAS CBA3D).
CormocTaBieHue pa3IMYHBIX TUIIOB CBsi3ei. KoBasieHTHAs CBS3h
Y TIOJYTIPOBOJJHUKOBBIE CBOMCTBA KPUCTAJLIOB.

3-4 JedexTbl B KpUCTALIBIX. Bcero ayiutopHsIX 4acoB

JleexThl B KpUCTaIIaX: 4 | 4 | 4

- MEXIO0Y3/IUsl U BAKAHCHUU; Oumnitaiia

- nedextsl o HloTTKY; 0 0 0
- nedexThl 1o OpeHKerto;

- TUCIIOKAIMU (KpacBbie M BUHTOBBIC);
- IPUMECHU BHEPEHUS M 3aMEIICHUS.




TenioBble cBoiicTBa TBEpPALIX Tel. POHOHBI.

Cuibl, AeHiCTBYIONINE MEKIY YacTULIaMU TBEPJIOTO Tena.
XapakTep TeII0BOTO JABMKEHHUS B KPUCTAILIAX.
["apmonnueckoe mpubInKeHuE:

- KoneOaHus 1EMOYKH OJMHAKOBBIX aTOMOB (HOpMaJIbHbBIE
KOJIeOaHUS PEIICTKH, CTIEKTP HOPMaJlb-HBIX KOJICOaHU);
- KoneOaHus B 1IEMOYKE HEOIMHAKOBBIX aTOMOB;

- aKyCTHUYECKHe U ONTHYECKHE KOIeOaHUs pEeLIeTKY;

- (DOHOHBI.

TemnoeMKOCTh TBEPABIX TEI.

- 3akoH J[romonra u I1tu;

- KBAaHTOBBIE TEOPUH TEIJIOEMKOCTH (TeopHsl DUHINTEHHA,
Mozeinb [ebas).

TemnonpoBoAHOCTH TBEPABIX Te. Poib aHrapMOHUYHOCTH
KoseOaHui.

Bcero ayiuTopHbIX 4acoB

7

| 7

| 4

Owntaiin

0

0

0

9-15

Yactb 2

15

15

7

9-11

3oHHas Teopusi TBepAbIX TeJl.

DHepreTuvecKkre ypoBHU CBOOOIHBIX aTOMOB.
O06o00m1ecTBICHNE TICKTPOHOB B METAIJIE (IHEPTETHUECKUE
Oapbepbl, TYHHEIUPOBAHKE, PACILEH-IEHUE YPOBHEH).
DHepreTu4ecKue 30Hbl 3JIEKTPOHOB B KpUCTAJLIE:

- IPUMEPBI 00pa30BaHUs YHEPTETHUECKUX 30H;

- JIeJIEHHE Ha METAJUIbI, IOJTYIIPOBOAHUKH, TUAIIEKTPUKH.
OCHOBBI 30HHOH TEOPHHU:

- aquabaTudecKoe MPUOIMKECHNUE;

- OZIHORJIEKTPOHHOE MPUOIMKEHUE;

- Teopema bioxa.

Moaens Kponura-Ilennu:

- aHaJIU3 MOJIEINIHN:

- 3aBUCUMOCTb YHEPTHH 3JIEKTPOHA OT BOJIHOBOTO BEKTOpa B
pa3pelleHHBIX 30HAX;

- 30HbI bpusosna B 3agade Kponura-Ilennu;

- OTPaHUYEHHOCTb MOJIEIIH.

DddexTrBHA Macca AIEKTPOHA, KBA3HUMITYJIC.
CoOcTBeHHbIE MOMYNPOBOAHUKH. [IoHSATHE O ABIPKAX.
PexomOunarmms. [IpoBoguMocTs B cOOCT-BEHHBIX
MOJIyIPOBOIHUKAX.

[IpumecHbIe TONTYNIPOBOIHUKHU. JJOHOPHI U aKIENTOPHI.
IIpumepsl.

PaBHOBecHBIE KOHIIEHTPALIMU CBOOOIHBIX HOCUTENEH 3apsiia B
MIOJIyIPOBOIHUKAX:

- ypoBeHb DepMu B OTYNPOBOHUKAX;

- 3aBHCUMOCTbH KOHILIEHTPAIIMH CBOOOIHBIX HOCUTEJEH OT
MOJI0KEeHUs ypoBHS Depmu;

- KOHILICHTPALMs HOCUTEIIEH U T0JI0KEeHUE YpoBHS Depmu B
COOCTBEHHBIX MOJIYIIPOBOJHHUKAX;

- KOHIICHTPALMs HOCUTEIIEH U T0JI0KEeHUE YpoBHS Depmu B
MIPUMECHBIX MOJIYIPOBOJIHUKAX.

Bcero ayiuTOpHbIX 4acoB

6

|6

|3

Owntaiin

0

0

0

12-15

DJIEeKTPONPOBOIHOCTH B MOJIYNPOBOAHUKAX. KOHTaKTHBIE
sIBJICHUSI B MOJIYNIPOBOIHUKAX.

DNeKTPONPOBOIHOCTH HEBBIPOKJACHHOTO rasa.
[ToaBM>XHOCTH HOCUTENEH 3apsia U €€ 3aBUCUMOCTh OT

Bcero ayiuTopHbIX 4acoB

9 |9 | 4
OmnJaiia
0 |0 | 0




TEeMIIepaTyphbl.
CoOcTBeHHass IPOBOJUMOCTb ITOJYIPOBOJAHUKOB U €€
TeMIepaTypHasi 3aBUCUMOCTb.

ITpumMecHast MPOBOIMMOCTH MOJIYIPOBOJHUKOB U €€
TeMIepaTypHasl 3aBUCUMOCTb.

Omnpenenenue TUa NPOBOAMMOCTH HOIYIPOBOIHHKA.
Dddext Xomna B 0Opasiie co CMEMIAHHON MPOBOUMOCTHIO U
€ro TeMIepaTypHas 3aBUCMOCTb.

eHepanus, 1updy3us u apeid B MoynpoBOAHUKE, OIU3KOM K
cobctBeHHoMy. Koaddurment ounonsipHoit nuddys3un.
WznyuarenbHas pekomOunaus. [loBepxnoctHas
pexoMOuHanus. be3susnydarenpHas pekoMOuHanus. Y pOBHU
NpUINIaHus. Y POBHU pekoMOuHanuu. DpdexT Xoia B
o0pa3lie co CMelaHHOM IPOBOAUMOCTBIO.

CokpaillieHHbIe HAUMEHOBAHUSI OHJIAMH OIIINIA:

Oo6o3na | [TosiHOe HanMeHOBaHMe
YeHHue

2K DJIEKTPOHHBIN KypC

1M [ToTHOTEKCTOBBIN MaTepualn
I1JI [TOTHOTEKCTOBBIE JIEKIIMHU
BM Bunieo-maTepuaisl

AM Ayamno-mMarepuaisl

[Ip3 [Ipe3enTaumu

T TecTsl

5CM OJIEeKTPOHHBIE CIIPaBOYHBIE MAaTEPUATIbI
ncC WNHTepakTUBHBINA CalT

TEMBbI JIABOPATOPHBIX PABOT

Henean

Tembl 3ansTuii / Conepxxanue

6 Cemecmp

1-2

BBoaHast JieKIIUSA 1 MHCTPYKTAXK M0 TeXHUKe 0€30IMaCHOCTH
BBognas nekuus no ohopMIIeHUIO J1a00paTOPHBIX padoT,
COJICPKaHUIO OT/ACIBHBIX JIA00PAaTOPHBIX, dPdekTam u
METOJIaM pacyeTa, Ha KOTOpbIe HaJI0 OOpPaTUTh BHUMAaHUE,
pEKOMEHTyeMast JIUTepaTypa.

WHCcTpyKTax Mo TEXHUKE O€30MaCHOCTH MPH BHIMOTHEHUN
J1a00pPaTOPHBIX PadoT.

BoinosineHue 1a00paTOPHBIX padoT

Pa0oThI BBITIONHSIOTCS B MOATPYyIIaXx 1Mo 2-3 yesoBeKa 1mo
UHAMBUAYAIbHOMY IIaHy. Kaxaplil cTyAeHT JOJKEH
BBITIOJTHUTH pabOThI U3 CIEAYIOUIETO CIHCKA:

Dddext Xomra

Dddexr Dapanes B MArHUTHBIX TJICHKAX
TBepaoTenbHbBIN J1a3€p HA HEOJAUMOBOM CTEKJIE
ITonynpoBOAHMKOBBIN JIa3ep HA apCEHUE MU

BroinosineHue 1a00paTOpHBIX padoT
BoinosnHsitores paboThl M3 BRIIIETPUBEIEHHOTO CIIHCKA B




| COOTBETCTBHUH C WHANBUAYAIBHBIM TpaduKOM

TEMBbI IPAKTUYECKUX 3AHATUI

Henean

Tempbl 3ansaTuii / Conep:kaHue

6 Cemecmp

1-2

CTpoeHue TBepaABbIX TeJl.

Crpoenne TBepabIx Ten. Kpucrammyeckre u amopdHbIe Tena.
Kpucrannuueckas cTpykrypa (pemerka, 6asuc, onepauun
CUMMETpUH, TUIIBI perieTok bpase). O0o3HaueHne
KpHUCTaiorpaduyeckux HarpaBIeHUN U MIIOCKOCTEN B
kpuctamie. Knaccudukanus KpucTaiioB Mo THITAM
XUMUYECKUX cBsi3eil. JlehekThl B Kpucrasax.

Judppakuus
MeTobl HccieJ0BaHUs KPUCTAIIIIOB C ITOMOLIBIO TU(PAKIINY.
Ycnosue Bynbha-bparra. Ycnosue Jlaya.

TensioBble cBOIICTBA TBEPABIX TeJl.

Cuibl, AeHCTBYIONINE MEXKIY YacTULIaMU TBEPJIOTO TeNa.
XapakTep TEII0BOro ABMKCHUS B KPUCTAJUIAX.
["apmonnueckoe npubnnxenne. PoHOHBL. TemI0eMKOCTb
TBEPABIX Tel. TermIoeMKOCTs METasuIoB. TernIonpoBOAHOCTh
TBEpAbIX Ted. Poib aHrapMOHMYHOCTH KOJI€OaHUH aTOMOB.

JyeMeHThI GPU3NYECKOi CTATHCTUKH.

Mopenb cBOOOTHBIX JIEKTPOHOB U €€ TIPUMEHEHHE K
Metauiam. Kinaccuueckast 21eKTpOHHAst TEOPHUST METAJLIOB.
KBaHTOBast TeOpUs 3NEKTPOHOB B MeTAIIIE. TEIMIOEMKOCTh
METaJJIOB (KBAaHTOBBIHM BapuaHT). TermIonpoBOIHOCTb
METaJUIOB.

DJIeKTPONPOBOAHOCTH B MOJIYNIPOBOIHHKAX.
[ToaBr>XHOCTH HOCUTENEHN 3apsiga U €€ 3aBUCUMOCTb OT
temmeparypbl. CoOOCTBEHHAs! TPOBOIUMOCTD
MTOJTYTIPOBOJIHUKOB M €€ TeMIIepaTypHasi 3aBUCUMOCTb.
IIpumecHas poOBOAUMOCTD ITOIYIIPOBOJAHUKOB U €€
TeMIiepaTypHasi 3aBUCUMOCTb. OCHOBBI CBEPXITPOBOJAMMOCTH.

11

HepaBHoOBecHbBIE 3JIEKTPOHBI U AbIPKH.

I'enepanmst u pekoMOUHAIIMSI HEPABHOBECHBIX HOCUTENICH
3apsana. bunosnspHas reHepanys HOCUTENEH 3apsaaa o1
neiictBueM cBera. DoTonpoBOAMMOCTh. Bpemst xu3Hu
HEpPaBHOBECHBIX HOCUTENIEH 3apsia. Y paBHEHUE
HENPEPBIBHOCTHU B MOJIYNPOoBOAHUKAX. 1 dy3uoHHbIN 1
npeiidoBblii Toku. COOTHOIICHUE DWHINTEHHA.

12

3oHHas1 TeOpPUs TBEPABIX TeJI.

D¢ dexTuBHAS Macca 3TEKTPOHA, KBA3UUMITYJIbC.
CobctBenHble nonynpoBoaHuky. [ToHsTHE O IBIpKAaX.
PexomOunanms. [IpoBoguMocTs B COOCTBEHHBIX
MOJIyITpOBOIHUKAX. [IpuMecHbIE OTyTIPOBOJHUKH.
PaBHOBECHBIE KOHIIEHTPAIIUN CBOOOIHBIX HOCUTENEH 3apsiia B
MOJIYNpOBOIHUKAX. [[TOTHOCTH COCTOSIHUI B 30HE. Y POBEHb
®epMu B OJIYNPOBOIHUKAX; 3aKOH JAEHCTBYIOLIMX Macc.
3aBUCHMOCTbH KOHIIGHTPAIIMX CBOOOIHBIX HOCUTEJICH 1
NOJI0kKEeHUS ypoBHA PepMH B COOCTBEHHBIX MOTYITPOBOIHUKAX
OT TEMIIEpaTypbl. 3aBUCUMOCTh KOHUEHTPAIIMN HOCUTEIEH U




noJ10keHus1 ypoBHs DepMHU B IPUMECHBIX MOJIYTIPOBOAHUKAX
OT TEMIIEpaTyphl.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

IIpn ocBOEHMM NaHHON AUCLUIUIMHBI OCHOBHYIO POJIb UIPAIOT AYJUTOPHBIE 3aHATHS B BUIE
JeKIUH, a TakKe camMocCTosiTeNbHas padoTa CTYAEHTOB, 3aKJIIOYAIOIIAsICSl B BBINOJIHEHUU 3aJaHUM,
MIOBTOPEHUH U3yYEHHOI'0 MaTepualla U MOArOTOBKE K KOHTPOJIBHBIM MeponpuaTusaM. [l Toro utoosl
JaTh COBPEMEHHOE COCTOSIHME (PM3MKHM TBEPJOro Tela, MPelyCMOTPEHO IIMPOKOE MCIOIb30BaHHE
COBPEMEHHBIX Hay4HbIX paboT M MyOJMKalMil Mo JaHHOM Teme, mocemieHue jnadoparopuit HUAY
MU®U. PexomenayeTcs MocenieHue CTyACHTaMl HayYHbIX CEMUHAPOB M KOH(EPEHIHii, B TOM YHCIIe,
npoBoauMbIX B pamkax Hayunoir ceccum HUAY MHUOU, a Takke B JApyruX MOCKOBCKHX
YHUBEPCUTETAX U UHCTUTYTaX.

7. ®OHJ OHEHOYHBIX CPEJICTB

@DOHJ| OLIEHOYHBIX CPEACTB MO TUCIUILUIMHE 00ECIIeUrBAET MPOBEPKY OCBOCHHUS IUIAHUPYEMBIX
pe3ynbTatoB o0ydeHus: (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPOMPUSITUNA TEKYUIETo,
pyOexKHOr0 U MPOMEKYTOUHOTO KOHTPOJIS IO JUCIUILTHHE.

CBsa3p Mexny (opMHUpPyEeMBIMH KOMIIETEHUMSAMH M (opMaMH KOHTpPOJII HUX OCBOCHMS
NIpeJCTaBJICHA B ClIeAyIOLIeH TabnuLe:

Komnerenuus NHaukaTopbl 0CBOCHUA ATTEeCTAMOHHOE MePONIpUATHE
(KII 1)
[1K-3 3-1IK-3 30, K-8, KU-15
V-1IK-3 30, K-8, KH-15
B-I1K-3 30, K1-8, KU-15
VK-1 3-VK-1 30, K-8, KU-15
Y-VK-1 30, KH-8, KH-15
B-VK-1 30, K-8, KU-15

IIxaabl oeHKH 06pa30BaTeJ’lele JOCTHKEHU

[IIkana Kaxa0ro KOHTPOJBHOTO MEPONPUATHS JEXKUT B mpeaenax oT 0 1O yCTaHOBIEHHOTO
MaKCUMaJIbHOTO OaJila BKIIIOYHMTENbHO. MTOroBast arrecranus no AMCUUIUIMHE oneHuBaercs no 100-
0aJuIbHOM IIKaje W MpeAcTaBiIsieT co0oil cymmy OamioB, 3apabOTaHHBIX CTYJEHTOM IPHU BHIIOJIHEHUU
3aJlaHui B paMKax TEKYILEro U IPOMEKYTOUYHOTO KOHTPOJIS.

HTorosas o1ieHKa BBICTABIISIETCS B COOTBETCTBUH CO cnez[ylomeﬁ IIKaJIOM:

Cymma Orenka 1o 4-ex Onenka | TpeOoBaHUS K YPOBHIO OCBOSHUIO
0aJIoB OAJUTHHOM IIIKaJIe ECTS y4eOHOM TUCITUTLINHBI

OlLIEHKA «OTIUYHOY» BBICTABIIACTCA
CTYIEHTY, €CIIA OH TIIYOOKO U MPOYHO
YCBOMWJI IIPOTPaMMHBII MaTepuail,
90-100 5 — «omauuno» A HCYUEPITBIBAIOIIE, TIOCIICAOBATEIBHO,
YETKO U JIOTUYECKH CTPOUHO €ro
M3JIaraeT, yMeeT TECHO YBSA3hIBATh
TEOPHIO C MPAKTUKO, HCIOJIL3YET B




OTBETE MaTepHait MOHOTpaduIecKon
JUTEPATYPHIL.

85-89 B O1leHKa «XOPOII0» BBICTABIISIETCS

75-84 C CTYICHTY, €CJIH OH TBEPMO 3HAET

MaTepHai, TPaMOTHO U IO CYLIECTBY
n3Jaraer ero, He JOIyCKas

D CYIIECTBEHHBIX HETOYHOCTEN B OTBETE
Ha BOIIpOC.

4 — «xopouio»
70-74

65-69 OreHKa «yIOBJIETBOPUTEIBHOY

BBICTABILSIETCS CTY/ICHTY, €CJIH OH UMEeT
3HAHUS TOJBKO OCHOBHOT'O MaTepHaa,
3- HO HE YCBOWJI €r0 JICTaNeH, JOImycKaeT
60-64 «Y0081EMBOPUMENLHOY E HETOYHOCTH, HEJJOCTaTOYHO PaBUIbHBIE
(hOopMyITHPOBKH, HAPYIICHUSI
JIOTUYECKOH OCIIE0BATEIBHOCTH B
M3JI0)KEHUH OPOrPAMMHOI0 MaTepuala.

OueHka «HEeYIOBIETBOPHTEIHHO»
BBICTABJISIETCS CTYJEHTY, KOTOPBII HE
3HAET 3HAYUTENLHON YacTu
pOrpaMMHOT0O MaTepuana, J0ImyCcKaeT
Hiske 60 2- F cymecTBeHHbIe omnOKku. Kak npasuio,
«HEY0081em8OPUMENLHOY OLICHKA «HEYIOBJIETBOPUTEIHHO»
CTaBUTCSI CTYJCHTaM, KOTOpbIE HE MOTYT
MIPOJOJKUATE 00yUYeHue 6e3
JOITIOJTHUTCIIBHBIX 3aHATHH 110

COOTBCTCTBYIOH.ICﬁ JUCHUIITINHE.

8. YYEBHO-METOAUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHE
YYEBHOU JUCHUILJIAHBI

OCHOBHAA JIMTEPATYPA:

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

2. D1 U 83 KBanroBas ¢uzuka. OcHOBHBIE 3aKOHHI : yueOHoe nocodue, Mocksa: Jlaboparopus
3HaHui, 2021

3. 538.9 1130 OcHOBBI (pU3HKHK KOHJCHCUPOBAHHOTO COCTOSHUSA : yueOHOe ocodue, JlonronpyaHblii:
Wnrennekr, 2013

4. O I 18 dusuka noxynpoBOAHUKOB : yueOHoe mocooue, Cankt-IlerepOypr: Jlans, 2022

5. 530 JI22 Teopernueckas ¢usuka T.3 KBanroBas Mmexanuka. Hepensturucrckas Teopus, , Mocksa:
®uzmataut, 2021

6. OU K31 CoBpemeHHbIe TPOOIEMBI (PU3UKH KOHACHCUPOBAHHOTO COCTOSTHUS : , B. A. KamrypHukos,
A. B. Kpacasun, Mocksa: MUDU, 2008

7.539.2 H63 CoopHuK 3ama4 1o Kypcy "®wusuka tBepaoro tena" : , M. H. Hukonaes, A. 1.
Maiimucro, Mocksa: HUSTY MU®U, 2009



8. O H63 CoopHuk 3amau o kypcy "dusuka tBepaoro tena" : , M. H. Hukomnaes, A. 1. Maiimuctos,
Mocksa: MUDH, 2009

JOITOJIHUTEJIbHA S JIMTEPATYPA:
1. 53 JI22 Teopetnueckas ¢puzuka T.5 Cratuctudeckas pusuka.l.1, Mocksa: @uzmarnut, 2013

2.539.2 K31 CoBpemennsie nmpobiiemsl (puzuku tBepaoro Tena Y.1 Lensiii u qpoOHbIi KBaHTOBBIE
s dexrtrr Xomna, , Mocka: HUSY MUDU, 2011

3. 621.38 I'95 TeepaorenpHas 3NEKTPOHUKA : yaeOHOE Tocodue tst By30B, B. A. I'yproB, MockBa:
Texnocdepa, 2008

4. 621.3 C49 OcHOBBI MaTepUaAIIOBEICHUS M TEXHOJIOTHH MOJIYTIPOBOJIHUKOB : Y4el. nocodue ams
By30B, . A. Ciiyunnckas, Mocksa: MUOU, 2002

5. 537 I'68 MarepuanoBeieHue MOJTyNPOBOAHUKOB U TUIEKTPUKOB : yueOHHK U1t By30B, C. C.
lNopenuk, M. A. amesckuit, M.: MUCHC, 2003

6. 539.2 K45 Benenue B ¢pusuky tBeporo tena : , Y. Kurrens , M.: MenuaCrap, 2006
I[TPOI'PAMMHOE OBECIIEYEHUE:

CriennanbHOe IporpaMMHoOe obecriedeHre He Tpedyercs

LMS U UHTEPHET-PECYPCBI:

https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJILHO-TEXHUYECKOE OBECIEYEHHUE YYEBHOI
TUCIATITAHBI

CriennanbHOE MaTepUATBHO-TEXHUYECKOE 00ecrieueHne He TpedyeTcs

10. YYEBHO-METOAMYECKME PEKOMEHJIALIUU J1JIsA CTYAEHTOB

IIpy wu3ydyeHun Kypca HEOOXOAMMO YCBOUTh OCHOBHBIE (DU3MUECKHE XapaKTEPUCTUKU
KOHJICHCHPOBAHHOTO COCTOSIHUSI BEILECTBA, OINPEACISIFONIME CBOMCTBA METAJIOB, AUAJIEKTPUKOB W
MOJIyNIPOBOHUKOB. HeoO6X0MMO OCBOUTH OCHOBHBIE 3JIEMEHTHI KPUCTAIUIOTPa(pUUECKOro aHalIu3a,
YMETb DAa3Iu4yaTh OCHOBHBIE THIIBI KPUCTAJNIMYECKUX CTPYKTYp IO COOTHOIUECHUIO JJIMH H
HaIIPaBJICHUN OCHOBHBIX BEKTOPOB JJIEMEHTAPHBIX SYEEK. YMETh YETKO ONPEAEIATh HAIIPABIICHUS U
IUIOCKOCTH B KyOMYECKHMX KpHCTalaX, MMETh YETKOEe MpeJCTaBleHHEe O (U3UYECKUX SIBICHUSX,
JeXKAlUX B OCHOBE DPEHITEHOCTPYKTYPHOrO aHanus3a. [IoHMMarh CBs3b BHEIIHEW CUMMETpUU
KPUCTAJUIOB C BHYTPEHHEH CUMMETPHUEH JIIEMEHTaPHBIX SYEEK.

Hagne:xxur noHMMare NOpPHUPOAY MEKATOMHBIX M MEKMOJEKYJSIPHBIX  B3aMMOJIECHCTBUM,
OTpeAEISAIOIUX KIIacCU(PUKALIMIO KPUCTAIUIOB MO TUIIAM XUMHUYECKON CBS3H.



JInst mydIiero yCBOGHHUH TEOPHHM aTOMAapHBIX M MOJEKYJSIpHBIX opOuTaneid u oOpa3oBaHUS
rHOpPUIN3UPOBAHHBIX OpOHUTae pEKOMEHIYeTCsl MCIIOJIb30BaHHE MHTEPAKTUBHOTO pecypca B CETH
Hurepner «lanepest aTOMHBIX 5 MOJIEKYJISIPHBIX opouranei»:
(http://winter.group.shef.ac.uk/orbitron/). Ha ocHOBaHWW CpaBHEHHS Pa3IMYHBIX THIIOB XUMHYECKON
CBSI3M OCO3HaTh, YTO CBOICTBA HACBHIIIEHHOCTH U HAIPABJIEHHOCTH KOBAJEHTHOM CBS3M JAIOT HAyajo
MOJIyIIPOBOIHUKOBBIM CBOWCTBAM KPHUCTAJIJIOB.

Heo6xonnmMo 4€TKO yCBOUTH KJIACCHU(DPUKALNIO CTPYKTYPHBIX HECOBEPILEHCTB M0 pa3MEpHOMY
IIPU3HAKy, 3HaTh IPUYMHBI U YCJIOBHSA MX BO3HUKHOBEHHS, IIOHMMAaTh, KaKUE CBOWCTBA KPUCTAJIIOB
HauboJiee YyBCTBUTEIbHBI K Ae(peKTaM KakIoro Tuna. 3HaTh (PU3NYECKYIO MPUPOY B3aUMOJCHCTBUSA
ne@exkToB. YMeTb OOBSICHATh, IOYEMYy TOYEYHbIE Je(EKThl SBISIOTCS TEPMOAMHAMUYECKU
PaBHOBECHBIMHU, a APYTHE TUIHI 1e()EKTOB — HEPABHOBECHBIMH.

HyxHo 3HaTh (pu3nyeckue OCHOBBI TEIJIOBOI'O ABM)KEHHS aTOMOB WJIM HOHOB B KpHCTaslIax,
[IOHUMATh CBSI3b MEXAY THUIIOM XHMHUYECKOM CBSI3M M XapaKTepoOM CHJI, JCHCTBYIOIIUX MEXITY
YaCTHLIAaMH B KpHCTa/UIaX. YMETb IIOJy4YaThb JUCIIEPCHOHHBIC 3aBUCUMOCTH B TapMOHHYECKOM
NpUOJIMKEHUN B HENPEpbIBHOM CTPYHE M B OJHOMEPHBIX LIEMOYKAX OJMHAKOBBIX M PA3JIMYHBIX
aTOMOB. 3HATh, YTO JAMCKPETHOCTH PACIIOJIOKEHUS aTOMOB B LIEMOYKE IOPOXKAAET OrPaHUYEHHOCTH
CBEpXY 4YacTOThI KOJIEOAHUH, a HAJTMYKE B LIETIOYKE aTOMOB JBYX THUIIOB — IOSIBICHUE aKyCTUYECKOH U
OINITUYECKOM BeTBel koyiebaHuil. 3HaTh OCHOBHBIE JIE€MEHTHI (PU3MUECKON CTaTUCTUKHU, IPUMEHsEMbIe
JUIL OTMMCAaHUsI MaKpOCKOIMYECKUX CHCTEM. 3HaTh OmpeseneHHe (OHOHA, MOHUMATh CTPYKTYPY
(OHOHHOTO CIIeKTpa. 3HATh OCHOBBI KBAHTOBBIX TEOPHH TETNIOEMKOCTH TBEPIOTO Tena. YMETh YETKO
(GopMyIHpOBATh YNPOUIAIONINE TPEANONOKEHHS, TOJOXKEHHbIE B OCHOBY Teopuii [lebas wu
OHHIITEHHA.

Heo6xonumMo 0co3HaTh, YTO TEIUIOBOE paclIMpeHHe Tesl O0YCIOBIEHO aHMapMOHUYHOCTBIO
KoseOaHui.

HyHO 3HaThb OCHOBBI 30HHOW TEOPUHU: IOCTAHOBKY 3aJaydl HAXOXKJICHHS COOCTBEHHBIX
3HAYEHUH SHEPTUH U BOJHOBBIX (DYHKIMI 3JIEKTPOHOB B KpHCTalje, HOHUMATh, KaKue YHpPOILIAIOIINe
MPENONI0KEHUS JIS)KAaT B OCHOBE aqua0aTHMYECKOrO0 M OJHOAJIEKTPOHHOro mpuOmmkeHus. [1oHSATH,
KaKhe NPEANOChUIKM TIO3BOJWIM HAWTH BHUJA BOJHOBOH (DYHKIMHM 3JIEKTpOHA B KpHUCTaLIE
(chopmynupoBats Teopemy bioxa). Cienyer MOHITH CMBICI W HEOOXOAMMOCTh BBEICHHS TOHSTHS
s¢dexkTuBHON Maccel. 3HaThb CyTh MeToja 3((EKTHBHBIX MacC, €ro OCHOBHbIE MPEUMYIIECTBA U
orpaHuyeHusl. 3HAaTh MPUHLUI SKCIIEPUMEHTAJIbHBIX METOJIOB OIpPENEICHUS KOMIIOHEHTOB TEH30pa
3¢ PeKTUBHBIX Macc.

Hmerp uéTkoe NpeACTaBIeHHE O CIOoco0ax aHaiaM3a JIETHPOBAHHBIX IOJYNPOBOJAHUKOB.
[TonnmaTh 0COOEHHOCTH HpUMEHEHHUs crocoda paccMmorpeHust npumeceid III u V rpynn B Si kak
BOJIOPOJIONIOOOHOTO  aToMa, HaxojsAmierocs B cpeae ¢ 9((EeKTUBHOW  IUAIIEKTPUUYECKON
IIPOHUIIAEMOCTBIO0. 3HATh OIPEAEICHUE DHEPreTHUECKOro ypoBHA dDepMu. YMeTh aHaIU3UpOBATH
KOHIICHTPALMU CBOOOJHBIX HOCHTENEH 3apsiia 1Mo MoBeAeHuio ypoBHs depmu B 3aBUCHMOCTH OT
BHEILIHUX BO3JEHCTBUH (TeMIEpaTypbl, BHEITHETO 3JIEKTPUUECKOTO MOJIs).

HNmets mpencrtaBieHue 00 S3JIEKTPOHHOM M JBIPOYHOM MPOBOJUMOCTH B COOCTBEHHBIX H
IIPUMECHBIX IOJYNPOBOJHUKAX. 3HATh ONPEACICHUE IOABWKHOCTH HOCHUTENEH 3apsia M yMETb
OOBSICHATh €€ TeMIepaTypHYIO 3aBUCUMOCTb. YMETh aHAJIM3UPOBATh TEMIIEPATYypHYIO 3aBHCUMOCTh
COOCTBEHHOMW U MPUMECHOM TPOBOIUMOCTH.

3HaTh CHOCOOBI PKCIEPUMEHTAIILHOTO ONpPEeNeHUs] THIAa MPOBOJAUMOCTH IOJIYIPOBOJHUKA.
3Hath (usnyeckrue OCHOBBI dddekra Xojula, yMETb OOBACHATH TEMIIEPATypHOE IOBEACHUE
X0JIJIOBCKOM PAa3HOCTH MOTEHIMANOB. MIMETh KaueCTBEHHOE IPEJCTaBICHUE O TajJbBaHO-MAarHUTHBIX
SIBJICHUSIX, KOTOPbIE MOT'YT COITPOBOX/1aTh X OJIJIOBCKHE U3MEPEHUSI.



11. YYEBHO-METOJWYECKHE PEKOMEHIALIMHU JJI5 IPEINIOJABATEJEN

HeobOxoaumo 1aTh CTyJeHTaM BO3MOKHOCTh YCBOUTH OCHOBHBIE (DHM3MUECKHE XapaKTEPUCTUKH
KOHJICHCHUPOBAHHOTO COCTOSIHUSI BEILIECTBA, OINPEICIISIONINE CBOMCTBA METAIJIOB, JAMDJIEKTPUKOB U
MoynpoBoAHUKOB.  CrieayeT  MO3HAKOMHTH  CTYJEHTOB  C  OCHOBHBIMH  JJIEMEHTaMH
KpUCTAJJIOTpaUUecKoro aHanu3a KpUCTaUIoB. HayuuTe ompeenaTh HalpaBlIeHHUS U IJIOCKOCTH B
KyOMUYecKHX KpHUCTalllaX, AaTh YETKOE MpeAcTaBieHUue O (pU3MUECKHUX SBICHUSIX, JEKAIINX B OCHOBE
PEHTTEHOCTPYKTYPHOTO aHaju3a. YKa3aTh Ha CBS3b BHEIIHEW CHUMMETPHHM KPUCTAJUIOB (OTpaHKHU) C
BHYTPEHHEN CUMMETPHUEHN AIIEMEHTAPHBIX SUEEK.

Cnenyer pmarh TpPENCTaBICHHE O TMPUPOJIE  MEXKATOMHBIX M MEXKMOJIEKYJISIPHBIX
B3aMMOJICHCTBHIA, ONIPECIISIONINX KIACCU(PHUKAIIMIO KPUCTAIIIOB 110 TUIIAM XUMHUYECKON CBS3H.

JUIs JTydimero yCBOSHWUW TEOPHHM aTOMAapHBIX W MOJEKYJISIPHBIX OpOWTane W oO0pa3oBaHHS
THOPUIM3UPOBAHHBIX OpOUTaNell PEKOMEHIyEeTCSl MCIOJIh30BAHNE WHTEPAKTUBHOIO Pecypca B CETH
Hurepner «lanepest ATOMHBIX u MOJIEKYJIAPHBIX opOuTanei»:
(http://winter.group.shef.ac.uk/orbitron/). Ha ocHOoBaHMM CpaBHEHUS Pa3IUYHBIX THUIIOB XHUMHYECKOM
CBS3U II0Ka3aTh, YTO CBOMCTBA HACBHIIIEHHOCTH U HANPABJICHHOCTH KOBAJEHTHOM CBSA3M JAIOT HAa4yallo
MOJIYIIPOBOTHUKOBBIM CBOMCTBAM KpPHUCTAJUIOB.

Jlath kmaccuUKayio CTPYKTYPHBIX HECOBEPIIEHCTB MO pa3MEpHOMY MpPHU3HAKY, BBISBHUTH
MPUYMHBI UX BO3HUKHOBeHUs. [loka3aTh, KakMe CBOWCTBA KPHUCTAIOB Hamboyiee YyBCTBHTEIBHBI K
nedexraM Kaxaoro Tuma. JlaTe mpencraBieHue o mpupoze B3aumMopaecTBus jaedexToB. OOBICHUTD,
Mo4YeMy TOUYeYHbIC 1e(PEKTHI SBIAIOTCS TEPMOJAMHAMUYECKH PABHOBECHBIMU, a IPyTUE THUIIHI 1e(PEKTOB
— HEpaBHOBECHBIMU. [IpuBeCTH XapakTepHbIE TMPHUMEPHI UCMOIb30BaHMs AeheKToB ((hopMHpOBaHUE
CKPBITOT0 M300pakeHus1 Ha (POTOTUIEHKE U IPYTHE).

[To3HAaKOMUTH CTYAEHTOB C (PU3HMUECKUMHU OCHOBAMH TEIJIOBOTO JBUKEHHSI aTOMOB U HOHOB B
KpUCTaJUIaX, YKa3aB Ha CBSI3b MEXAY TUIIOM XMMHUYECKOW CBA3M M XapaKTE€pPOM CHUJI, EUCTBYIOIIHUX
MEX/1y YaCTHIIAMU B KpUCTaJiaX. BeiBecTu U rpadudecku M300pa3uTh AUCIIEPCHOHHBIE 3aBUCUMOCTH
B TAPMOHHYECKOM MPUOIMKCHUH B HETIPEPHIBHOM CTPYHE M B OJJHOMEPHBIX IIETIOYKAX OJUHAKOBBIX H
pa3nuaHbIX aroMoB. OOpaTUTh BHUMAaHKUE HA TO, YTO JTUCKPETHOCTH PACTIOIOKEHHUS aTOMOB B IIETIOUKE
MOPO’KJIAET OTPAHUYCHHOCTh CBEPXY YaCTOTHI KOJICOAHH, a HATMYUE B [IETIOYKE aTOMOB JIBYX THUIIOB —
MOSIBJICHWE AaKyCTHYECKOM W ONTHYECKOW BeTBeW KosieOaHuid. HamoMHHTH OCHOBHBIE 3JIEMEHTHI
(U3UYECKON CTATUCTUKM, TPUMEHSEMBbIC [JIi ONUCAaHWUS MAaKpPOCKOMHYECKuX cuctem. JlaTth
ornpezeneHue PoHOHA, OOBIACHUTH CTPYKTYpY (poHOHHOTO criekTpa. J[aTh OCHOBBI KBAaHTOBBIX TEOPUM
TEIUIOEMKOCTHU TBEPJIOIO TEJIA.

[TokazaTh MaTeMaTHYECKH, YTO TEIUIOBOE pACIIMpEHHUE Tell 00YCIOBICHO aHTAPMOHMYHOCTHIO
KojeOaHui.

JlaTh OCHOBBI 30HHOW TEOPUH: IOCTABUTH 3aJady HAXOXKIEHUS COOCTBEHHBIX 3HAYCHHIA
SHEPTUU M BOJHOBBIX (YHKIIUH 3JEKTPOHOB B KpPHUCTAJIE, BBOJS YIPOIIAONIUE MPEATIOTOKECHHUS,
JeKaNMe B OCHOBE aauabaTHYECKOr0 W OJHOAICKTPOHHOro npuOmmkeHus. [loka3arb OCHOBHBIC
MPEANOCHUIKY, TIO3BOJIMBIIME HAWTH BHJA BOJHOBOM (DYHKIIMM OSJEKTpOHA B  KpHUCTaJUIS
(chopmymnupoBath Teopemy biioxa).

Pa3bacHUTH CMBICT U HEOOXOAMMOCTh BBEACHUS MOHITHUS 3((HEKTUBHON Macchl, a TAKXKe CyTh
MeTo1a 3)(PEKTUBHBIX MACC, €r0 OCHOBHBIE MPEUMYIIECTBA U orpaHnyeHus. [103HaKOMUTH CTYJIEHTOB
C DKCTIIEPUMEHTAIILHBIMU METOAMHU OTIPE/IeNIeHNs] KOMIIOHEHTOB TeH30pa 3(PPEKTUBHBIX MaccC.



PacckazaTh 0 crmocobax aHain3a JIETHPOBAHHBIX MOITYHPOBOJHUKOB. OOpaTUTh BHUMAHUE HA
0COOEHHOCTH TpPUMEHEHHUs crocoba paccMmoTpenuss mnpumeceid III m V rpynm B Si  kak
BOJIOPOJIOTIOIOOHOTO ~ aToMa, Haxojsmerocss B cpede ¢ APQPEKTUBHOH  TUDIEKTPUIECKOM
MIPOHUIIAEMOCThI0. 3HaTh OIpejaeneHue 3Heprerndeckoro ypoHs ®depmu. Hayuuts ananmsupoBathb
KOHIEHTpallMu CBOOOJHBIX HOCHUTENEH 3apsjia Mo MoBeleHUI0 ypoBHS depMu B 3aBUCUMOCTH OT
BHEIIIHUX BO3JIEUCTBUH (TeMIepaTypbl, BHEIIHET 0 3JIEKTPUUECKOTO MOJIA).

Jlate mpexacTaBieHHE OO0 3JIEKTPOHHOW M JBIPOYHON IMPOBOAMMOCTH B COOCTBEHHBIX U
IIPUMECHBIX MOJIYIPOBOAHUKAX. JlaTh ompeneneHue moABMKHOCTH HOCUTENEH 3apsaaa U OOBsACHATD e
TEMIIEpaTypHYyIO 3aBUCHUMOCTb. [IpoBecTH aHanu3 TEeMIIepaTypHOH 3aBUCUMOCTH COOCTBEHHOW U
IIPUMECHOH IIPOBOJUMOCTH.

[T03HAKOMUTH  CTYJEHTOB C OKCIEPUMEHTAIBHBIMA CIOCOOAMH  OINpPENEICHUs  THIIA
MIPOBOJIMMOCTH TIOJYIPOBOJIHUKA. BrIssBUTH (u3mueckue ocHOBBI 3ddekra Xoiuia, OOBSICHUTH
TEMIIEpaTypHOE NOBeJeHHE XOJJIOBCKON Pa3HOCTH MOTEHIMAIOB. JlaTh KpaTKOe ONMCAHUE rajlbBaHO-
MarHMTHBIX SIBJIEHUH, KOTOPBIE MOT'YT COITPOBOXAATh X0JIJIOBCKUE U3MEPEHUS.

ABTOpP(BI):

Maspunxuii Oner bopucosuu



