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PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

OU3UKA TBEPJIOI'O TEJIA
HanpaBnenne noaroToBku [1] 16.03.02 BBICOKOTEXHOJIOTHYCCKUE TIIa3MEHHBIE U
(cenuanbHOCTD) HSHEPreTUYECKHE YCTAHOBKH

[2] 12.03.03 ®oTonuKa 1 onTOMH(OPMATHKA
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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

Kon 1 HauMeHoBaHue KOMIIETEHIIUU

OIIK-1 [1] — CriocoGeH ncronp30BaTh
(yHIaMEeHTaJIbHBIE 3aKOHBI TIPUPO/IBI
Y OCHOBHBIE 3aKOHBI
CCTCCTBCHHOHAYYHbIX JUCHUILJINH B
poheCCHOHATLHOMN IeATEIbHOCTH

OIIK-2 [1] — CnocobeH MpUMeHSITh
METOJIbl MATEMaTHIECKOTO aHAJIH3a,
MOJICTTUPOBAHUS, ONITUMU3AIINU U
CTaTHCTUKH ]ISl PEIICHUS 3a]1a4,
BO3ZHUKAIOIINX B X0
poeCCHOHATBHON JIEATETLHOCTH

OIIK-3 [1] — Criocoben
CaMOCTOSTCIILHO OCBaUBATh
COBPEMEHHYIO (PU3HUYECKYIO,
AHAIIUTUYCCKYIO U TCXHOJIOTHYCCKYTO
anmaparypy pas3jiuyHOro Ha3HAuUCHHUSI
1 paboTaTh Ha HEH

Kon v HanMeHoBaHMe HHIUKATOPA JOCTHKECHUS
KOMITETeHIIUHI

3-OIIK-1 [1] — 3naTh dhyHAaAMEHTAIBHBIC 3aKOHBI IPUPOIBI U
OCHOBHBIE€ U OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
TUCLUILITUH

VY-OIIK-1 [1] — YMeTh UcTI0Ih30BaTh PUINIECKUE 3aKOHBI
MIPU aHAJIKM3E U PEIIeHUH MpodieM mpodecCuoHATbHON
NEeSATEIbHOCTH; MPUMEHSTh U3YUEHHBIE 3aKOHOMEPHOCTHU K
pelieHno pU3NUECKHX 3a7a4 U aHAJIM3UPOBATh MOTyYEHHbIE
peuieHus

B-OIIK-1 [1] — Bnagets yMeHHEM BBIBOJIUTH OCHOBHBIE
COOTHOIIEHUS MEXKY (PU3HMUECKUMU BETUUYUHAMH,
CJIEyIOIINE U3 MTOCTYJIATOB TEOPUH WU U3 PE3yIbTaTOB
SKCIEPUMEHTA; YMEHHUEM IMPUMEHUTHh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCLUUIUIMH IIPU PEIICHUHU 33]1a4;
aHAJIM3UPOBATH MOTYYCHHBIE PEIICHHS 3a/1a4 B
npodeccunoHaNbHOM e TENbHOCTH; POBOUTH YHUCICHHbBIE
BBIYHCIICHUS ¢ TPeOyeMOoii CTENEHbIO TOYHOCTH;

3-OI1K-2 [1] — 3HaTh OCHOBHbIE TOHATHUS U METO/bI
MaTeMaTHYeCKOT0, BEKTOPHOT'O U TE30PHOTO aHAJIN3a,
MOJIEJIMPOBAHUS, ONTUMU3AIMHI U CTATUCTUKY ISl pELICHUS
3a/1a4, BO3ZHUKAIOIIUX B X0JIe MPOodhecCHOHATBHOMN
NeATETbHOCTH

V-OIIK-2 [1] — YMeTh pemiaTh TUTIOBBIE 3aa9H,
BO3HUKAIOIINE B X0JI€ MPOPECCHOHAIBHON NeATeIbHOCTH
METOJaMHU MaTEMaTHIECKOTO, BEKTOPHOTO U TE€30PHOTO
aHaaM3a, MOJICIMPOBAHUs, ONTUMHU3ALUNA U CTATUCTUKH JIJIs1
pelIeHus 3a/1a4, BOZHUKAIOIIUX B X0/€ MpodeccruoHalbHOMN
NeSATEIbHOCTH

B-OIIK-2 [1] — BrageTs MeTO1aMH MaTeMaTHIECKOTO,
BEKTOPHOI'O U TE30PHOT0 aHaJIN3a, MOJIETMPOBaHUS,
ONTUMU3AINH U CTATUCTUKH JIJTS PEIICHUS 33714,
BO3ZHUKAIOIINUX B X0/1€ MPO(HEeCCHOHATEHOU NesTEIIbHOCTH

3-OIIK-3 [1] — 3HaTh OCHOBBI ¥ IPUHLUIIBI PAOOTHI
COBPEMEHHOU (PM3MUECKON, aHATUTUICCKON 1
TEXHOJIOTMYECKOH anmnapaTypsl pa3IMuyHOrO Ha3HAUYEHUS U
npaBuiia 6€30macHoO paboTHI C HEl;

V-OIIK-3 [1] — YMeTb paboTaTh Ha COBPEMEHHON
(bU3UIEeCKOl, AHATUTUYECKON U TEXHOJIOTUYECKON
anmnapaTrype pa3JIndYHOro Ha3HaYeHUs; aHAJIM3UPOBATh
Pe3yJIbTaThl, MOJYUYEHHBIE C TOMOIIbIO AaHATUTHYECKON U
M3MEPUTENIBHOM anmnapaTypsl




B-OIIK-3 [1] — Biiagets HaBbIKOM pabOTHI HA COBPEMEHHOM
(bU3HIEeCcKOl, aHATUTUYECKON U TEXHOJIOTUYECKON
anmnapaTrype pa3JIndyHOro Ha3HAaYEHUs

[MpodeccronanbHbie KOMIETEHIIMM B COOTBECTBUU C 3aJadyaMu

3HaHU) TPOPECCUOHATHLHOMN e TENFHOCTH:

u oObekTamMu (00JIaCTIMU

3agaua
npogeccuoOHAIbHOM
nesiteabnoctu (3I11)

PazpaboTka na3epHbIX 1
ONTUYECKUX
TEXHOJIOTHIT, aHAJIN3
MIOCTaBIIEHHOW 3a/1a4un
HCCIEN0BAaHUN B
obsactu (POTOHHMKHU U
ONTOMH(OPMATHKH;
JKCIIEPUMEHTAJIbHbIC
WCCIICIOBAHUS B
obsactu (POTOHHMKHU U
ONTOMH(OPMATHKH
HOBBIX SIBJICHH,
MaTepHaIoB, CUCTEM H
YCTPOMCTB

PazpaboTka na3epHbIX 1
OTNITUYECKUX
TEXHOJIOTHIT;, aHAJIN3
MOCTaBJICHHOMW 33714
HCCIIE0BAHUN B
obsactu (OTOHHUKHU U
ONTOMH(OPMATHKH;
IKCIIEPUMEHTAJIbHBIC
WCCIICIOBAHMS B

O0BbeKT nIn
00J1aCTH 3HAHUSA

JlazepHbie
TEXHOJIOTHH,
AJIEMEHTHI B COCTaBE
JIa3epHBIX CUCTEM,
OIITUYCCKHUC
MaTepuaibl U
JieTan,

T paKIMOHHbIE
OIITUYCCKUC
AIIEMEHTHI,
TOJIOTPaMMBI

JlazepHbie
TEXHOJIOTHH,
AJICMEHTHI B COCTaBE
JIa3EPHBIX CHCTEM,
OIITUYECKUE
MaTepuajbl U
JIeTalu,
nudpaKIIMOHHBIC
OITUYECKUE

Koa n naumeHoBaHue
npogeccuOHATbHOM
KOMIIeTEHIIUM;
OcHoBaHue
(mpogeccuoHAIBLHBIH
cranaaprt-IIC, ananu3
OIIbITA)

Hay‘IHO—I/ICCJ'ICI[OBaTeJ'ILCKI/Iﬁ

IIK-1 [2] - ciocobeH K
aHaJIN3y MMOCTABJICHHOM
3a/1a4M UCCIIEA0BAHUM B
obsactu (POTOHUKHU U
ONTOMH(OPMATHKH

Ocnosanue:
[IpodeccronanbHbIi
crangapt: 29.004

IIK-3 [2] - ciocobeH K
HajaJKe, HaCTpOMKe,
FOCTUPOBKE U OIBITHOU
poBepKe NpuOOpOB U
CUCTEM

Ocnosanue:
[TpodeccrnonanbHbIN
crangapt: 29.004

Kon u HammeHnoBaHue
HHIUKATOPA
HOCTUKEHUS
npogeccHOHATbHOM
KOMIIeTeHIIUH

3-T1IK-1[2] - 3nate
COBPEMEHHOE
COCTOSIHUE Pa3BUTHUS
(hOTOHMKHU U
ONTOUH(OPMATHKH ;
V-IIK-1[2] - ymeTb
aHAITM3UPOBATh
UCXOJHBIE TPeOOBaHUS
MIPU PEUICHUH 33/1a4 B
obsactu (POTOHHMKHU U
ONTONH(OPMATHKH
IIPOBOJIUTH MTOUCK
Hay4YHOTEXHUYECKON
nH(pOpMaIIUU IO TeMe
pelraemMoit 3a1auun
YTOYHSTH U
KOPPEKTHPOBATh
TpeOOBaHUS K
pelraeMoii 3aa4e B
obsacTi (OTOHHMKHU U
ONTOMH(OPMATHKH ;
B-I1K-1[2] - BrageTs
HaBBIKAMHU aHAJIN3a
MIPOCTHIX
HCCIIeI0BATENLCKUX
3a7a4 B o0yacTu
(hoToOHUKH U
OoNTOMH(GOPMATUKU
3-T11K-3[2] - 3HaTh
OCHOBBI TEOpUU
HU3MEPEHUI OCHOBBI
paboThI ¢
U3MEPUTEIIBLHON
anmnapaTtypoil OCHOBBI
ONITUKO(PHU3NUECKUX
U3MEpPEHUH; ;
V-IIK-3[2] - YmeTh




obnacti POTOHUKH U
ONTOMH(POPMATUKU
HOBBIX SIBIICHUIA,
MaTepHajoB, CUCTEM U
YCTPOMCTB

3JIEMEHTHI,
rOJIOTPaMMBbI

MOJIb30BAThCS
OCHOBHBIMH
U3MEPUTENBHBIMUA |
CepBUCHBIMHU
npubopamu
IOCTHPOBAThH
ONITUYECKUE YCTAaHOBKU

;
B-TIK-3[2] - Bnanets
METOJIaMH ¥ TPUEMaMH
HaJaJKu, HAaCTPOUKH,
FOCTUPOBKH U ONIBITHOM
MIPOBEPKU IPHOOPOB U
CHUCTEM

4. BOCIIUTATEJIbHBIA MOTEHIUAJ JUCHUTLJIAHBI

Hampasnenus/uenu
BOCIIUTAHHUS
[IpodeccuonansHoe
BOCITUTAHHE

3aga4ym BocriuTaHus (Kom)

Coznanue ycnoBui,
obecnieunBaronux, GopmMupoBaHue
Hay4YHOI'0O MUPOBO33PEHUA, KYIbTYPbI
MOVCKA HECTAH/IaPTHBIX HAYYHO-
TGXHI/I‘-ICCI(I/IX/ MPaKTUYCCKUX

PELICHHI, KPUTUIECKOTO OTHOIICHUS
K UCCJICAOBAHUAM JDKCHAYYHOI'O TOJIKA

(B19)

BocnurarenbHbIM TOTEHIHUAT
JUCLUTIINH

1.Mcnons3oBanue
BOCIIUTATEIbHOTO OTEHIIMAIIA
JTUCIUILTAH/TIPakTHK «Hay4dHo-
Hcciea0BaTenbekas paboTay,
«IIpoekTHas mpakTUKay,
«HayuHbIil ceMuHap» JJIsi:

- popmMHUpOBaHUS TOHUMAHUS
OCHOBHBIX IIPUHIUIIOB U
Croco00B HAYYHOTO MO3HAHUS
MUpa, pa3BUTHUSA
HCCJIEI0BATENIbCKUX KaueCTB
CTYJICHTOB MTOCPEICTBOM UX
BOBJICUCHUS B UCCIIEA0BATEIIbCKUE
MIPOEKTHI 1O 00JIACTSAM HAYIHBIX
uccienoBanuil. 2.Mcnonb3oBaHue
BOCITUTATEILHOTO TTOTCHITHAJIA
quctumiinH "HMeropus Hayku U
nxeHepun', "Kputuueckoe
MBIILJIEHUE U OCHOBBI HAYYHOU
KoMMyHuKanuu', "Beenenue B
cnenuansHocTh", "HayuHo-
uccieaoBarenbekas padora',
"HayuHbIii ceMuHap" mjis:

- opMHUpPOBAHUS CTIOCOOHOCTH
OTJENATh HACTOSIINE HAYyUYHBIE
MCCJIEIOBAHUS OT JDKCHAYUYHBIX
MOCPEJICTBOM MTPOBEICHHUS CO
CTYJE€HTaMH 3aHITUH U
peryJsipHbIX Oecen;

- hopMHUPOBAHUS KPUTHUECKOTO
MBIIUICHUS, YMEHUS
paccMaTpuBaTh pazInIHbIC
MCCJIEI0BAHUS C SKCIIEPTHOU




[IpodeccuonanbHoe
BOCIIUTAaHUEC

[IpodeccuonansHOE
BOCIIUTAHHE

Coznanue ycnoBui,
o0ecrneynBaronnx, OpMUPOBaHUE
TBOPYECKOTO
WHXEHEPHOro/IpoeCCUOHATBHOTO
MBIIIEHHSI, HABBIKOB OpraHU3allu
KOJUIEKTUBHOM IIPOEKTHOU
nesitenbHOCTH (B22)

Coznanue ycioBui,
obecneunBaronux, popMupoBaHue

KYJIBTYpBI O€30MTaCHOCTH IIPU padoTe ¢

na3epHbIM u3nydeHuem (B27)

MO3ULIUU [TOCPEICTBOM
00CYXICHUS CO CTyJCHTaMHU
COBPEMEHHBIX UCCIIEIOBAHUM,
HUCTOPUUYECKHUX MPEATIOCHUIIOK
MOSIBJICHUS TE€X WJIM UHBIX
OTKPBITHHA U TEOPHH.
1.Mcnonp3oBanue
BOCITUTATEIFHOTO TIOTCHITHAJIA
TUCITUTLIAH TPO(dECCUOHATLHOTO
MOJYJISl AJIS1 PA3BUTHSI HABBIKOB
KOMMYHUKAIUU, KOMaHAHOU
paboTHI U TUIEPCTBA,
TBOPYECKOTO UHKEHEPHOTO
MBIIIICHUS, CTPEMIICHHS
CJIeI0BaTh B MPOQECCHOHATHHON
NeATeTLHOCTH HOpMaM
MOBE/ICHUs1, 00ECTICUNBAIOIINM
HPaBCTBEHHBIN XapaKTeEP
TPYZIOBOM AESITENbHOCTU U
HECTY>KeOHOTO TIOBECHMUS,
OTBETCTBEHHOCTH 32 MPUHSATHIE
penieHus 4epe3 MoAr0OTOBKY
TPYIIOBBIX KYPCOBBIX paboOT U
MPaKTUYECKUX 3aJIaHUMN, PEIICHHE
KEMCOB, MPOXOXKACHHUE MPAKTUK U
noarorosky BKP.
2.Mcnonb3oBaHue
BOCITUTATEILHOTO TTOTCHIIHAJIA
JUCIUILTAH TPOo¢dECCHOHATBHOTO
MOAYJIS Ui - (DOPMHUPOBAHHMS
MIPOU3BOJCTBEHHOIO
KOJUICKTUBHU3MA B X0JI€
COBMECTHOT'O PEIICHMS KaK
MOJICJIbHBIX, TaK U MPAKTHIECKUX
3a/1a4, a TaKXkKe MyTeM
MOJIKPETUICHHE palliOHATBHO-
TEXHOJIOTHYECKUX HABBIKOB
B3aWMO/JICHCTBUS B TPOCKTHOM
JeATEIbHOCTH SMOLUOHAIbHBIM
3¢ (HeKToM ycIrenrtHoro
B3aMMOJICHCTBYSI, OIIYIIEHUEM
pocra obmieit 3hpexkTHBHOCTH
IpU pacTpeeieHuy IPOEKTHBIX
3a/1a4 B COOTBETCTBUU C
CUJIBHBIMU KOMIIETEHTHOCTHBIMU
¥ HMOIIMOHAJILHBIMU CBONCTBAMHU
YJICHOB TPOEKTHOM PYIIIHL.
1.Mcnons3oBanmne
BOCIHUTATEIHHOTO MOTEHIINAJA
POMUITBHBIX TUCITUTUIMH U BCEX
BUJIOB MPAKTUK JUIS: -
dbopMHpOBaHUS KYJIbTYPBI




Ja3epHoi 6e30MmacHOCTH
MIOCPEJICTBOM TEMAaTHYECKOTO
AKIIEHTUPOBAHUS B COJICP>KaHUU
JUCITUIUIAH ¥ YIeOHBIX 3aJaHMH,
HOJTOTOBKHU 3cce, pedepaTos,
JIACKYCCHUH, a TaKXKE B XO/1€
MPAKTHYECKON paboThI ¢
Ja3epHBIM 000pPYI0BaHUEM. -
dbopMUpOBaHUS KYIbTYPBI
0e30MmacHOCTH MpH paboTe Ha
IKCIIEPUMEHTAIBHBIX U
MIPOMBINIICHHBIX YCTAHOBKAX
BBICOKO MOIITHOCTH U
UMEIOIITIMH TTOBBIIIICHHBIH
YPOBEHb OIACHOCTH Yepe3
BBITIOJTHCHHE CTYyICHTAaMHU
MPAKTHYECKUX U Ta00OPaTOPHBIX
pabot, B TOM YHCIIC Ha
000pyIOBaHUU JJIsl UCCIICIOBAHUS
BBICOKOTEMIIEPATYPHOH IJIa3MBbl.

S. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Pa3nensl yueOHON AMCHUIUIMHBL, X 00BEM, CPOKH U3YUYEHUS U (POPMBI KOHTPOJIS:
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* — COKpalleHHOe HauMEHOBaHKE (POPMBI KOHTPOJIS
*¥ — cyMMa MakCHUMaJIbHBIX OayuioB JobkHA ObITh paBHa 100 3a cemecTp, BKIOYas 3a4eT U
(wn) sK3aMeH

COKpaH_IeHI/Ie HaMEHOBaHUM (I)OpM TCKYILICTO KOHTPOJIA U aTTECCTAllUN PA3ICIIOB:

O0o3ua | [To1tHOE HAMMEHOBAHME

YyeHue
KN KonTposb 1o uroram
KAJIEHJIAPHBIN IVIAH
Henen | Temsl 3ansaTuii / Cogep:xkanue Jlek., | IIp./cem. | JIa6.,

4 qac. , dac. qac.




CokpallileHHbIe HAUMEHOBAHUSI OHJIAMH OIIINIA:

Oo6o03na | [loiHOe HaMMeHOBaHMe
YyeHue

2K DNEeKTPOHHBIN KypC

M [ToTHOTEKCTOBBIN MaTepual
I1JI1 [TOTHOTEKCTOBBIE JIEKLIMU
BM Buneo-marepuansl

AM Aynmo-marepuasl

[Ip3 [Ipe3enTaunu

T TecTsl

O5CM DJIEKTPOHHBIE CIPABOYHBIE MaTePUAIIbI
4( NHTEpaKkTUBHBIN CalT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

[Ipyn ocBOEHMM NaHHOW AUCHUIUIMHBI OCHOBHYHO POJIb UIPAIOT AYJUTOPHBIE 3aHATHUS B BUIE
JEeKIUH, a Takke caMoCTosTelbHas paboTa CTYAEHTOB, 3aKJIHOYAOLIAsCs B BHINOJIHEHUM 3aaHUM,
MIOBTOPEHUH U3yYEHHOI0 MaTepualla U MOArOTOBKE K KOHTPOJIBHBIM MEpOIpUATUsAM. {1 Toro uTto0sl
JaTh COBPEMEHHOE COCTOsIHME (PM3MKHM TBEPJOro Tena, MPelyCMOTPEHO IIHPOKOE MCIOJIb30BaHHE
COBPEMEHHBIX Hay4HbIX paboT M MyOJUKAIMil MO JaHHOM Teme, mocemieHue jnadoparopuit HUAY
MU®U. PexomenayeTcs MoceneHne CTYACHTaMH HayUYHBbIX CEMUHAPOB M KOH(EPEHIHiA, B TOM YHCIIe,
npoBoauMbIXx B pamkax Hayunoit ceccum HUAY MHUOU, a Takke B JApyrux MOCKOBCKHX
YHUBEPCUTETAX U MHCTUTYTaX.

7. ®OHJ OHEHOYHBIX CPEJICTB

@DOHJ| OLIEHOYHBIX CPEACTB MO TUCIUILUIMHE 00ECIeUrnBaET MPOBEPKY OCBOCHUS TUIAHUPYEMBIX
pe3ynbTatoB 00ydeHUs (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPOMPUSTHNA TEKYUIETo,
pyOexKHOrO U IPOMEKYTOUHOTO KOHTPOJISL IO JUCIUILIHHE.

Cesi3p Mexnay (GOpMUPYEMBIMH KOMIIETCHUIUSMU W (OpMaMHU KOHTPOJIS HMX OCBOCHUSA
MIpe/ICTaBJIeHa B CIEAYIOIEeH Ta0nuIie:

KOM]’[ETCHHI/IH I/IH)]HKaTOPLI OCBOCHUA ATTeCTaIII/IOHHOC MeponpnﬂTne
(KII 1)

TK-1 3-ITK-1 D, KU-8, KU-15
V-TIK-1 N, KU-8, KU-15
B-TIK-1 D, KU-8, KU-15

TK-3 3-1TK-3 D, KU-8, KU-15
V-IIK-3 N, KU-8, KU-15
B-TIK-3 D, KU-8, KU-15

OIIK-1 3-OI1K-1 N, KU-8, KU-15
V-OITK-1 D, KU-8, KU-15
B-OIK-1 N, KU-8, KU-15

OIK-2 3-OI1K-2 D, KU-8, KU-15
V-OITK-2 D, KU-8, KU-15
B-OITK-2 N, K-8, KU-15

OI1K-3 3-OI1K-3 D, KU-8, KU-15




V-OIIK-3 9, K1-8, K1-15
B-OIIK-3 9, KH-8, KH-15

HIxanbl oeHKH 00pa3oBaTeIbHbIX JOCTHKEHHU I

[lIxana KaXX70r0 KOHTPOJIBHOTO MEPONPUSITHS JISKUT B mpenenaax oT 0 A0 yCTaHOBJICHHOTO
MaKCUMaJILbHOI'O Oajljla BKJIIOYMTEIBLHO. MTorosas arrecranus II0 JHCHUILUIMHE ollcHMBaeTcsa 1o 100-
OayUIbHOM IIKaJie U MpeAcTaBisieT coboi cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUN
3a/IaHAK B paMKaX TEKYIIETO W MPOMEXYTOYHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUU CO CIEIYIOIICH IIKAJIOM:

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

OHCHKa «OTJIMYHO» BBICTABJIACTCS
CTYZCHTY, €CJIM OH IITyOOKO U MPOYHO
YCBOWII TPOTPAMMHBIN MaTepual,
HCYEPIIBIBAIOIIE, TIOCIIEI0BATENBHO,
90-100 5 — «omauuno» A YETKO M JIOTHYECKH CTPOMHO €ro
M3JIaract, yMeeT TECHO YBA3bIBAThH
TEOPHIO C TIPAKTHKOM, UCIIOJIB3YET B
OTBETE MaTepUall MOHOTPapHIECKOM

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

MaTepual, TPaMOTHO U TI0 CYIIECTBY
M3JIaraeT ero, He NOMycKast

D CYIIECTBEHHBIX HETOYHOCTEW B OTBETE
Ha BOIIPOC.

4 — «xopouioy
70-74

65-69 OlLieHKa «yI0BJIETBOPUTEIBHOY

BBICTABIIACTCS CTYICHTY, €CJIM OH HMEeT
3HAHUS TOJNBKO OCHOBHOTO MaTepHalla,
3- HO HE yCBOMWII €r0 JeTaleil, 1omycKaeT
60-64 «Y0061€MEOPUMETILHOY E HETOYHOCTH, HEIOCTATOYHO MPABUIIbHbIC
(GopMyIHpOBKH, HApyIICHUS
JIOTHYECKOH ITOCTIEIOBATENILHOCTH B
M3JI0XKEHUU IPOTrPAMMHOI0 MaTepuaa.

OreHka «HEYIOBIETBOPUTEIBHO»
BBICTABJISIETCS CTYICHTY, KOTOPBII HE
3HAET 3HAYUTEIbHOU YacTH
MPOrpaMMHOT0 MaTepuaa, JOMyCKaeT
H 60 2-— F cymecTBeHHbIe omnOKku. Kak npasuio,
HoKe «HEYO0871eMEOPUMENLHOY OLICHKA «HEYIOBIETBOPUTEIHLHOY
CTaBUTCSI CTYJCHTaM, KOTOpBIE HE MOTYT
MIPOJIOJKUATE 00yUueHue Oe3
JOTIOJTHUTEINIBHBIX 3aHATHH 110

COOTBETCTBYIONIEH NUCIUIIIIMHE.

8.  YUEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCLHUIIIAHBI

OCHOBHAA JIMTEPATYPA:



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

2. OU U 83 KanroBas ¢uzuka. OCHOBHBIE 3aKOHBI : yueOHoe nocobue, Mocksa: Jlaboparopus
3HaHui, 2021

3. 538.9 130 OcHOBBI pU3KMKH KOHJIEHCHPOBAHHOTO COCTOSIHUS : yueOHOe mocobue, Jlonronpy THbIii:
Hnremnexr, 2013

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

5. 530 JI22 Teoperuueckas ¢puzuka T.3 KBantoBas mexanuka. HepensituBucrckas reopus, , Mocksa:
®uszmatiut, 2021

6. O K31 CoBpemeHnHbI€ 1Tpo0ieMbl PU3NKHU KOHIEHCUPOBAHHOIO cocTosiHUA : , B. A. KaurypHukos,
A. B. Kpacasun, Mocksa: MU®U, 2008

7.539.2 H63 Coopuuk 3amay no kypey "®usuka tBepaoro tena" : , M. H. Hukonaes, A. W.
MaiimucroB, Mocksa: HUAY MU, 2009

8. DU H63 CoopHuk 3amau o kypcy "dusuka tBepaoro tena" : , M. H. Hukomaes, A. 1. MaiimucTos,
Mocksa: MUDH, 2009

JOIIOJIHUTEJIBHAA JINTEPATYPA:
1. 53 JI22 Teopernueckas ¢usuka T.5 Cratuctuueckas ¢puszuka.U.1, Mocksa: dusmariut, 2013

2.539.2 K31 CoBpemennsie mpobdsiemsl (pu3uku TBepaoro Tena Y.1 Lemnsiii u qpoOHBIi KBaHTOBBIE
s dextrr Xomna, , Mocka: HUSY MUDU, 2011

3. 621.38 I'95 TeepaorenpHas 3MEKTPOHUKA : yaeOHOE Tocodme ytst By30B, B. A. I'yproB, Mocksa:
Texnocdepa, 2008

4. 621.3 C49 OcHOBBI MaTepUAIOBEICHUS I TEXHOJIOTHH MOJYTIPOBOJIHUKOB : Y4el. mocodue ams
By308B, . A. Criyunnckas, Mocksa: MUOU, 2002

5. 537 I'68 MarepuanoBeicHHE IOTYIPOBOTHUKOB U JTUAJICKTPUKOB : y4eOHUK aiist By30B, C. C.
lNopenuxk, M. . lamesckuii, M.: MUCHC, 2003

6. 539.2 K45 Benenue B ¢pusuky tBepaoro tena : , Y. Kurrens , M.: MenuaCrap, 2006
I[MTPOTPAMMHOE OBECITEYEHHUE:

CrnenuaibHOE TIpOrpaMMHOE o0ecriedeHue He TpedyeTcs

LMS 1 UHTEPHET-PECYPCHI:

https://online.mephi.ru/

http://library.mephi.ru/



9.  MATEPUAJILHO-TEXHUYECKOE OBECIEYEHHUE YYEBHOI
TACIATITAHBI

CrennaiibHOE MaTepUaIbHO-TEXHUYECKOE oOecrieueHne He TpeOyeTcs

10. YYEBHO-METOAWYECKHUE PEKOMEHJALIUU IJIAA CTYAEHTOB

[lpy w3ydeHMHn Kypca HEOOXOAMMO YCBOUTH OCHOBHBIE (U3NYECKHE XapaKTEPUCTHKH
KOHJICHCUPOBAaHHOT'O COCTOSIHUSI BEILECTBA, OIpPENEeNAIoONIie CBOWCTBA METaNIOB, AMUAJIEKTPUKOB H
MOJIyIPOBOIHUKOB. HeoO0X0AMMO OCBOMTH OCHOBHBIE 3JIEMEHTHI KPHCTAIUIOrpadUyecKoro aHaiusa,
yMETh pa3iuyaTh OCHOBHBIE THUIIBI KPUCTAIIMYECKHX CTPYKTYpP IO COOTHOIICHUIO MJIUH H
HaNpaBJICHUH OCHOBHBIX BEKTOPOB 3JEMEHTAPHBIX SUEEK. YMETh YETKO OINpPENeIsATh HANpPaBICHUS U
IUIOCKOCTH B KyOMYECKHMX KpHUCTalaX, MMETh YETKOE MpeJCTaBleHHE O (U3UUECKUX SIBICHUSX,
JeXKAIlUX B OCHOBE PEHTICHOCTPYKTYpHOrO aHanu3a. [loHMMaTh CBA3b BHEIIHEH CHMMETPUHU
KPHUCTAJIIOB C BHYTPEHHEH CUMMETPHUEH 2JIEMEHTApHBIX SYECK.

Hamne:xxuT mMoHMMAaTh TNPHPONY MEXKATOMHBIX M MEXKMOJIEKYJSIPHBIX B3aWMOJICHCTBHH,
OTpeAeISAIONUX KIIacCU(PUKALIMIO KPUCTAJUIOB MO TUIIAM XUMUYECKON CBS3H.

JUisg Jydiliero yCBOGHUM TEOpUM aTOMAapHBIX U MOJEKYJSApPHBIX opOutaneil u oOpa3oBaHUA
TUOPUAM3UPOBAHHBIX OpOUTANIe PEKOMEHAYETCsl MCIOJIb30BaHUE WHTEPAKTHBHOIO pecypca B CETH
WntepHer «Tanepes aTOMHBIX u MOJIEKYJISIPHBIX opouTanein»:
(http://winter.group.shef.ac.uk/orbitron/). Ha ocHoBaHMM CpaBHEHUS pa3iIMYHBIX THUIIOB XMMHUYECKOMH
CBSI3U OCO3HATh, YTO CBOMCTBA HACHIIIEHHOCTH U HANpPaBICHHOCTH KOBAJEHTHOW CBS3M JAIOT HAYalo
MOJTYTIPOBOTHUKOBBIM CBOWCTBaM KPUCTAJLIOB.

Heo6xonumMo 4€TKO yCBOUTH KIIACCH(HKALNIO CTPYKTYPHBIX HECOBEPIIECHCTB IO Pa3MEPHOMY
MPHU3HAKY, 3HATH NMPUYUHBI M yCJIOBHUS MX BO3HUKHOBEHHS, TIOHUMATh, KAKHE CBOWCTBA KPUCTAJUIOB
HaubOoJsee YyBCTBUTEIbHBI K JeeKTaM KaxkI0ro Tuma. 3HaTh (U3UUYECKYIO MPUPOIY B3aUMOACHCTBUS
nedekToB. YMeTb OOBICHATh, MOYeMY ToOu€4yHble Je(eKThl SBJISIOTCS TEPMOIMHAMHYECKU
PaBHOBECHBIMHU, a IPYTHE TUIIBI 1e()EKTOB — HEPABHOBECHBIMHU.

Hy>HO 3HaTh (u3MUecKue OCHOBBI TEIJIOBOTO ABMKEHHsSI aTOMOB WJIM MOHOB B KpHCTalaXx,
MOHUMATh CBSI3b MEXIY THIIOM XHMHYECKOH CBSI3M M XapaKTepoM CHJI, JEHCTBYIOIIMX MEXIY
YacTUI[AMH B KpHUCTaIaX. YMETh NOJy4aTh AMCIEPCHOHHBIE 3aBUCUMOCTH B TapMOHHYECKOM
NpUOIIMKEHUH B HETNPEPHIBHOM CTPyHE W B OJHOMEPHBIX IIETIOYKAX OJWHAKOBBIX M Pa3JIMYHBIX
aTOMOB. 3HAaTh, YTO JAMCKPETHOCTH PACIIOJIOKEHUS aTOMOB B IETIOYKE IOPOKIAECT OTPAHUICHHOCTH
CBEpXY YacTOTHI KOJICOAHUH, a HAJTMYKE B IIETIOYKE aTOMOB JBYX THIIOB — IOSIBJICHUE aKyCTUYECKOH U
OTITUYECKOH BEeTBEH KosieOaHW. 3HATh OCHOBHBIC DJIEMEHTHI (PU3HUECKOW CTATUCTUKH, TPUMEHSIEMbIS
JUISL ONMCAHUS MaKpPOCKONMYECKUX CHUCTeM. 3HaTh ompejeleHue (OHOHA, MOHUMATh CTPYKTYpY
(OHOHHOTO CIEeKTpa. 3HATh OCHOBBI KBAHTOBBIX TEOPHH TEINIOEMKOCTH TBEPJOrO Tena. YMeTh YETKO
(dbopMyaHpOBaTh YNPOUIAIONIIUE TPEANONOKEHHs, TMOJOXKEHHbIE B OCHOBY Teopuil [lebas wu
DUHIITEeHHA.

Heo06xonmumMo 0CO3HaTh, YTO TEIUIOBOE pACUIMpEHHE Tesl O0YCIOBICHO aHTapMOHUYHOCTHIO
Kos1e0aHui.

HyHO 3HaTh OCHOBBI 30HHOW TEOPWUHU: IIOCTAHOBKY 3aJayll HAXOXKICHHS COOCTBEHHBIX
3HAYEHUI SHEPruu M BOJIHOBBIX (DYHKUUH 3JIEKTPOHOB B KpHUCTaslle, TOHUMATh, KaKue YIPOLIatoIe
MIPENIOJIOKEHUS JIeKAaT B OCHOBE aauabaTUYecKOro M OAHOAIEKTPOHHOTrO mnpulOnmxeHus. [1oHATH,
KaKue TMPEANOChUIKM TO3BOJHMIM HAWTH BHJI BOJHOBOM (YHKIMHM SJEKTpOHA B KpHUCTaJUIe
(copmynupoBath Teopemy brnoxa). CrneayeTr MOHATH CMBICI U HEOOXOAMMOCTb BBEJCHUS MOHSATHUS



¢ dexTHBHON Macchl. 3HaTh CyTh MeToAa 3((EKTUBHBIX MacC, €ro OCHOBHBIE IMPEUMYIIECTBA U
OrpaHMYeHUs. 3HATh MPUHLUI SKCIEPUMEHTAIBHBIX METO/IOB OINPEIEICHUS KOMIIOHEHTOB TEH30pa
3¢ HEKTUBHBIX Macc.

Nwmerp uyérTkoe mnpejacTaBieHHE O crnoco0ax aHajdu3a JIETHWPOBAHHBIX IOITYINPOBOAHHUKOB.
[Tonumars ocobeHHOCTH TpHUMeHeHus crnocoba paccmorpenust nmpumecedd III m V rpynm B Si kak
BOJIOPOAOIIOO0HOTO  aTroma, Haxoismerocss B cpeae ¢ ASPGEeKTHBHON  AMAIEKTPUUYECKON
MIPOHHUIIAEMOCTBIO. 3HATh ONpEAENICHUE SHepreTHdeckoro ypoBHs PepMu. YMeTh aHaIU3UPOBATH
KOHIIGHTPALlMU CBOOOAHBIX HOCHUTENEH 3apsiia Mo moBeAeHuio ypoBHs depmu B 3aBUCUMOCTH OT
BHEIIIHUX BO3/ICHCTBUH (TeMIepaTypbl, BHEIIHETO 3JIEKTPUUECKOTO MOJIA).

Wwmets mpencraBieHre 00 3JIEKTPOHHOW M JIBIPOYHOM MPOBOJMMOCTH B COOCTBEHHBIX H
IIPUMECHBIX MOJYNPOBOJHUKAX. 3HaTh OINPEACICHUE IOABMKHOCTH HOCUTENEHW 3apsiia U yMETb
OOBACHATH €€ TeMIIepaTypHYIO 3aBUCUMOCTb. YMETh aHAJIMW3UPOBATh TEMIIEPATYPHYIO 3aBUCUMOCTH
COOCTBEHHOW U IPUMECHOI POBOIUMOCTH.

3HaTh CHOCOOBI 3KCIEPUMEHTAILHOIO ONpPEENeHHUs] THIIa MPOBOAUMOCTH IOJYIPOBOJHUKA.
3Hath (Quznueckue OCHOBBI 3(dekra Xoma, yMmMeTb OOBSICHATH TEMIIEpaTypHOE TOBEACHHUE
XO0JUUIOBCKOM pa3HOCTU MOTEHLMANIOB. MIMeTh kaueCTBEHHOE NpECTaBICHHUE O I'ajibBAHO-MarHUTHBIX
SIBJICHUSIX, KOTOPBIE MOTYT COITPOBOX/1AaTh X OJIJIOBCKUE U3MEPEHUSI.

11. YYEBHO-METOJWYECKHE PEKOMEHIALIMHA IJI5 IPEIIOJABATEJEN

Heo0xonumo 1aTh CTyJ€HTaM BO3MOKHOCTh YCBOUTH OCHOBHBIE (DM3NYECKHUE XapaKTEPUCTHKH
KOHJICHCUPOBAaHHOI'O COCTOSIHUSI BEILECTBA, OIpPEAEISAIONINE CBOWCTBA METAJNIOB, JAUAJIEKTPUKOB U
MoJlynpoBoAHUKOB.  Crexyer  NMO3HAKOMHUTb  CTYJE€HTOB  C  OCHOBHBIMH  3JE€MEHTAMHU
KpUCTAJJIOTpaUUecKOro aHanu3a KpUCTauioB. HayuuTh ompenenaTh HalpaBiIeHHS U IJIOCKOCTH B
KyOMUYecKHX KpHUCTalllaX, AaTh YETKOE MpeACTaBlIeHUE O (PU3MUECKHUX SBICHUSIX, JEKAIINX B OCHOBE
PEHTTEHOCTPYKTYPHOTO aHaju3a. YKa3aTh Ha CBS3b BHEIIHEW CHUMMETPHHM KPUCTAJIOB (OTpaHKHU) C
BHYTPEHHEH CUMMETPHUEN 2JIEMEHTAPHBIX SYEEK.

Cnenyer pmaTh IpeICTaBICHME O NPUPOJE  MEXKATOMHBIX M MEKMOJIEKYJISIPHBIX
B3aMMOJICHCTBHIA, ONIPEEIIAIONINX KIACCU(PHUKAIINIO KPUCTAIIIOB T10 TUIIAM XUMHUYECKON CBS3H.

JInist ydIiero yCBOGHHWH TEOPHHM aTOMApHBIX M MOJEKYJSIPHBIX OopOuTaneid u o0pa3oBaHUs
rUOPUAN3UPOBAHHBIX OpOUTANIell PEKOMEHAYETCSl MCIOJIb30BaHUE HMHTEPAKTHUBHOIO pecypca B CETH
Hutepner «lanepest aTOMHBIX 51 MOJIEKYJIIPHBIX opOuTanei»:
(http://winter.group.shef.ac.uk/orbitron/). Ha ocHOBaHWM CpaBHEHHUS Pa3TUYHBIX THUIIOB XUMHYECKOM
CBS3U IOKAa3aTh, YTO CBOMCTBA HACBHIIIEHHOCTH U HANPABJICHHOCTH KOBAJEHTHOM CBSA3M JAIOT HAa4allo
MOJIYIIPOBOTHUKOBBIM CBOMCTBAM KpPHUCTAJUIOB.

Jlate kmaccuuKayio CTPYKTYPHBIX HECOBEPIIECHCTB MO pa3MEPHOMY MpPHU3HAKY, BBISBHUTH
NPUYUHBI X BO3HUKHOBeHMs. [lokas3aTh, Kakue CBOWCTBA KPUCTAJUIOB Haubojiee UyBCTBUTEIBHBI K
nedexraMm Kaxkaoro tuma. /latb mpenctaBiieHHE O MPHUPOJE B3auMoaercTBUs nedekToB. OObICHUTD,
MIOYEMY TOUYEUHbIE ACPEKTHI SIBISIOTCS TEPMOJAUHAMUYECKH PAaBHOBECHBIMH, a APYTUE TUIIBI 1e(DEKTOB
— HepaBHOBecHbIMH. [IpuBecTr XapakTepHble MpUMEpbl UCIOJIb30BaHUS Ae(eKkToB (popmMHupoBaHUE
CKPBITOT0 M300pakeHus1 Ha (POTOTUIEHKE U IPYTHUE).

[To3HaKOMUTH CTYACHTOB C (PU3MUECKUMHU OCHOBAMHU TEILIOBOTO JBUKEHHSI aTOMOB U HOHOB B
KpUCTaJUIaX, YKa3aB Ha CBSI3b MEXAY TUIIOM XMMHUYECKOW CBA3M M XapaKTEpPOM CHUJI, JIEHCTBYIOIIHUX
MEX]ly YacTHLIaMHU B KpUCTaju1ax. BeiBecTH u rpaduuecku n300pa3uTh AUCIEPCUOHHBIE 3aBUCUMOCTH
B TAPMOHHYECKOM NPUOIMKEHUHN B HETIPEPBIBHOM CTPYyHE M B OJHOMEPHBIX LEMOYKaX OJMHAKOBBIX U



pa3nuyHbIX aToMoB. OOpaTuTh BHUMAHUE HA TO, YTO JUCKPETHOCTh PACIOI0KEHUS ATOMOB B IIETIOUKE
MOPOXKIAET OTPAaHNUEHHOCTh CBEPXY YACTOTHI KOJIEOAHUH, a HAWYHE B LIETIOYKE aTOMOB JIBYX THUIIOB —
MOSIBJICHHE aKyCTUYECKOW W ONTHYECKOW BEeTBEH KosieOaHuil. HamoMHUTH OCHOBHBIE DJIEMEHTHI
(GU3NYEeCKOll CTAaTHCTUKH, TPHUMEHSEMBbIE /IS ONHCAHUS MAaKpOCKONMYECKHX cucteM. JlaTh
ornpezeneHue PoHOHA, OOBICHUTH CTPYKTYpPY (poHOHHOTO criekTpa. J[aTh OCHOBBI KBAaHTOBBIX TEOPUM
TETUTIOEMKOCTH TBEPJIOTO TENA.

[TokazaTh MaTeMaTHYECKH, YTO TEIUIOBOE pACIIMpEHUE Tell 00yCIOBICHO aHTAPMOHUYHOCTHIO
KojeOaHui.

JlaTb OCHOBBI 30HHOH TEOpPHUHU: IOCTABUTH 3aJlauy HAXOXKICHHS COOCTBEHHBIX 3HAUYECHUH
SHEPIUU M BOJIHOBBIX (YHKIMH 3JEKTPOHOB B KPHUCTAJUIC, BBOJS YIPOIIAIOIINE IPEANOIOKCHHS,
JeXalyue B OCHOBE aauabaTHUeCKOro M OJHOAIEKTPOHHOro mpubmmkeHus. Iloka3aTe OCHOBHBIE
NPEINOChIIKH, TIO3BOJIMBINME HAWTH BUJI BOJHOBOM (YHKIMH SJIEKTpOHA B  KpPUCTaLIe
(chopmymnupoBats Teopemy biioxa).

Pa3bsacHUTH CMBICT U HEOOXOAMMOCTh BBEACHUS MOHATHUS 3((HEKTUBHON MaccChl, a TAKXKE CYTh
MeTo/1a 3)(PEKTUBHBIX MAcC, €ro OCHOBHBIE MPEUMYIIECTBA U orpaHuyeHus. [l03HaKOMUTH CTYJIEHTOB
C DKCTIIEPUMEHTAILHBIMU METOAAMHU OMpE/IeNIeHNs] KOMIIOHEHTOB TeH30pa 3(PPEKTUBHBIX Macc.

PacckazaTh 0 crnocobax aHain3a JIETHPOBAHHBIX MOIXYHNPOBOJHHKOB. OOpaTUTh BHUMAaHHE Ha
0COOEHHOCTH TpHUMEHEHHUs crnocoba paccMmoTpenuss mnpumeceid III u V rpynm B Si  kax
BOJIOPOJIONIONOOHOTO  aTOMa, HaxoxsAmierocs B cpeae ¢ d(GEeKTUBHOW  IUAIIEKTPUYECKON
IIPOHUIIAEMOCTBI0. 3HaTh OIpejaeneHue 3Heprerndeckoro ypoHs ®depmu. Hayuuts ananmsupoBathb
KOHILEHTpalluu CBOOOJHBIX HOCHUTENEH 3apsjia MO MOBeIeHUI0 ypoBHS depMu B 3aBUCUMOCTH OT
BHELIHUX BO3JEHCTBUIH (TeMIepaTypbl, BHEIIHETO 3JIEKTPHUUECKOTO MOJIs).

Jlate mpeacTaBiieHHEe OO0 OAJIEKTPOHHOW W JBIPOYHOW MPOBOJAMMOCTA B COOCTBEHHBIX U
MIPUMECHBIX MOJTYMPOBOAHMUKAX. [laTh omnpeneneHne NOABUKHOCTH HOCUTENEH 3apsia U OObSICHSTDH €€
TEMIEPATypHYIO 3aBUCUMOCTh. [IpoBecTH aHanu3 TeMIEpaTypHOMl 3aBHCUMOCTH COOCTBEHHOW H
IIPUMECHOH MPOBOJIUMOCTH.

[To3HAKOMUTH CTYJEHTOB C OKCIEPUMEHTAIbHBIMU CIOCOOAaMHM  OINpENeIeHUsl THUIlA
MIPOBOJIMMOCTH TOJYIPOBOJIHUKA. BpIAsBUTH (usmueckue ocHOBBI 3¢dekra Xoiuia, OOBICHUTH
TEMIEPATypHOE MOBEACHUE XO0JUIOBCKON pa3HOCTH MOTEHIMANIOB. JlaTh KpaTKOE OMMCAHHUE T'aJIbBAaHO-
MarHUTHBIX SIBJIEHUI, KOTOPbIE MOT'YT COITPOBOX/1AaTh X OJIJIOBCKHE U3MEPEHUSI.

ABTOpP(BI):

Magpuukuit Oner boprucosuu



