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MHCTUTYT JIA3BEPHBIX U TNTASMEHHBIX TEXHOJIOT M
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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

B-OIIK-1 [1] — Bnagets yMeHHEM BBIBOJUTH OCHOBHBIE
COOTHOIIEHUS MEXKY (PU3MUECKUMHU BETMUYNHAMH,
CJIEyIOIINE U3 MTOCTYJIATOB TEOPUH WU U3 PE3YIbTaTOB
SKCIEPUMEHTA; YMEHHUEM MPUMEHUTHh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCLUUIUIMH MIPHU PEIICHUHU 33/]aY;
aHAIM3UPOBATH IMOTYYCHHBIE PEIICHHUS 3a/1a4 B
npodeccnoHanbHOM e TeNbHOCTH; IPOBOUTH YHNCICHHbBIE
BBIYHCIICHUS ¢ TPeOyeMOii CTENEHBIO TOYHOCTH;

3-OIIK-1 [1] — 3naTh dhyHAaAMEHTAIBHBIC 3aKOHBI IPUPOIBI U
OCHOBHbBIE€ Y OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JTUCLUILTUH

VY-OIIK-1 [1] — YMeTh UcTIONb30BaTh PUINIECKUE 3aKOHBI
MIPU aHAJIM3E U PEIIeHUH MpodieM mpodecCuoHATbHON
NEeSATEIbHOCTH; MPUMEHSITh U3YUEHHBIE 3aKOHOMEPHOCTHU K
pelieHno pU3NUEeCKHX 3a1a4 U aHAJIM3UPOBATh MOTYyYEHHbIE
peuieHus

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)

HaquO—HCCHeHOBaTCHbCKOﬁ

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:

Ne HaumenoBanue
.1 pazaena yuyeOHoi
AUCHMILTUHBI

Jlexnumn/ Ipaxkr.
(cemuHuapsi )/
JlaGopaTopHble
paboThbl, yac.
Oo0s13aT. TeKymmi
KOHTPOJIb ((popma*,
HeJeJs )
MaxkcuMasbHbIN
0aJui 3a pa3gena™*
ATTecTanus
pasnena (popma*,
HeJeJs)
HNuauxkaropsl
OCBOEHHS
KOoOMOeTAeHIIAA

Henenn

6 Cemecmp

1 Yacrs 1 1-8 16/8/0

N
(V]

K-8 3-




Yactb 2

14/7/0

25




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

V-
IK-3,

[1K-3

Umoeo 3a 6 Cemecmp

30/15/0

50

KoHnTpoibHbIe
MepoNnpHUsTHS
Cemectp

3a

6

50

* — COKpaIlleHHOE HauMEHOBaHUE (DOPMBI KOHTPOJISI




** — cymMMa MakCHMaJbHbBIX OanoB joipkHA ObITh paBHa 100 3a cemecTp, BKIIOYas 3a4eT W
(wnn) sx3ameH

CoxpanieHre HaMMEHOBAaHUH (POPM TEKYILIET0 KOHTPOJIS U aTTECTALUH Pa3/eiIoB:

0O0o03ua | [Tos1THOE HAMMEHOBAHME
YyeHmne

KN KoHTposb 1o uroram

9 DK3aMeH

KAJIEHJIAPHBIN ILTAH

Henen | Temsl 3ansaTuii / Cogep:xkanue Jlek., | IIp./cem. | JIa6.,
u yac. , yac. yac.

6 Cemecmp 30 15 0

1-8 Yacrs 1 16 8 0

1-2 CrpoeHne TBepAbIX TeJl. Bcero ayIuTOpHBIX 4acoB

Kpucranmmaeckue u amopdnsie Tena. 4 | 2 | 0

Kpucrannudeckas cTpykrypa (pemierka, 6a3uc, onepamnuu Omnyaiin

CUMMETpUH, TUIIBI perieTok bpase). 0 0 0
O6o03HaueHne KpUCTAIUIOrpapUUECKIX HAMpaBIECHUHN 1
IJIOCKOCTEN B KpUcTajie. PEHTT€HOCT-pYKTYpHBIN aHAIHU3.
AHN30TpOINUS KPUCTAIIIIOB.

Knaccudukanus KpucTaiioB 1Mo TUIIAM XMMHYECKHUX CBSI3EH:

- MIOHHBIE KPUCTAJIIbI (MOHHAs (TE€TEPOIOIISIpHASI) CBSI3b);

- aTOMHBIE KPUCTAIUTBI(KOBaJIECHTHAs (TOMEOTIOJIIPHAsT) CBS3b);
- METAJJTHYECKUE KPUCTAIUIBI (METAUTMYECKAsI CBS3b);

- MOJIEKYJISIPHBIC KPUCTAILTBI (BOJAOPOIHAS CBSI3b).
ComnocraBneHne pa3IUYHbBIX TUNIOB cBs3eil. KoBaieHTHas CBS3b
Y TIOJTYTIPOBOTHUKOBBIE CBOMCTBA KPUCTAJLIOB.

3-4 JedeKThl B KPUCTAJLIBIX. Bcero ayiuTopHbIX 4acoB

JledekTsl B KpUcTaLIaX: 4 | 2 | 0

- MEXKJI0Y3/1Msl U BAKAHCUH; Omnnaiin

- nepextsr mo LloTTkw; 0 0 0
- nedexTsl 1o Openkernto;

- TUCIoKanuu (KpaeBble U BUHTOBEIC),
- IPUMECH BHEJIPCHHUSI M 3aMEIICHUSI.

5-8 TemoBbie cBOMCTBA TBEPABIX TeJl. DOHOHBI. Bcero ayutopHbIx 4acoB

Cuibl, IEUCTBYIONINE MEK/Ty YaCTULIAMH TBEPJIOTO TeJa. 8 | 4 | 0

XapaKTep TCIIOBOI'O ABUKCHUSA B KPUCTAJLJIAX. Ounnain

FapMOHI/IqGCKoe HpI/I6JII/I)KeHI/IGI 0 0 0
- Kosie0aHMs LENOYKH OAMHAKOBBIX aTOMOB (HOpPMaJIbHbIE
KoJIeOaHUs PEUIETKH, CIIEKTP HOPMaJlb-HBIX KOJIeOaHMiA);
- Kosie0aHUA B LIEMOYKE HEOJUHAKOBBIX aTOMOB;

- aKyCTUYECKHE U ONTHYECKUE KOJIeOaHHs PEIIETKH;

- ()OHOHBI.

TermioeMKoCTb TBEPABIX TE.

- 3akoH J[romonra u Iltu;

- KBAaHTOBBIE TEOPUH TEIUIOEMKOCTH (Te€opusi DUHIITENHA,
Mozeib [ebas).




TGHHOHpOBOI[HOCTB TBepIH:IX TCJI. POJ'HJ aHFapMOHI/I‘IHOCTI/I
KOJIeOaHuiA.

9-15

Yactb 2

14 7 0

9-11

3oHHas1 TeOPUSA TBEPABIX TeJI.

DHEepreTUUeCKue YpOBHU CBOOOIHBIX aTOMOB.
O0600611ecTBICHNE IEKTPOHOB B MeTaslIe (IJHEPreTUIECKUE
Oapbepbl, TYHHEIMPOBAHKE, PACIIE-ICHUE YPOBHEH).
DHepreTU4eCcKUe 30HbI JIEKTPOHOB B KPUCTAILIE:

- IpUMeEpPHI 00pa30BaHMS YHEPTETUIECKUX 30H;

- IeTICHUE HA METAJUIbI, MOTYNPOBOAHUKH, AUIJIEKTPUKH.
OCHOBBI 30HHOW TEOPUU:

- aquabaTtuyeckoe MpUOIMKEHUE;

- OJTHORJIEKTPOHHOE MPUOIIHKEHHE;

- Teopema broxa.

Mogaens Kponura-Ilennu:

- AHAJIU3 MOJIETIH:

- 3aBUCUMOCTb PHEPTHH 3JIEKTPOHA OT BOJIHOBOT'O BEKTOpA B
pa3pelIeHHBIX 30HAX;

- 30HbI bpriutrosna B 3anaue Kponura-Ilenny;

- OFPAaHHUYEHHOCTh MOJIEIIN.

D¢ dexTuBHAs Macca IEKTPOHA, KBA3UMMITYJIbC.
CobcTBenHble nonynpoBoAHUKH. [ToHsATHE O ABIpKaX.
PexomOunammsi. [IpoBoaMMOCTE B COOCT-BEHHBIX
MIOJIYITPOBOIHUKAX.

IIpumecHbIe OIyIPOBOAHUKH. JIOHOPBI M aKLIENTOPHI.
[Ipumepsi.

PaBHOBeCHBIE KOHIIEHTPAIIMN CBOOOIHBIX HOCUTENCH 3apsiia B
MOJIYIIPOBOIHUKAX

- ypoBeHb DepMH B MOTYNIPOBOIHUKAX;

- 3aBHCUMOCTh KOHIICHTPAIIMH CBOOOHBIX HOCHUTEIIEH OT
nosioxkeHus: yposHs depmu;

- KOHLICHTpAIMsI HOCUTEJIEH U moJiokeHrue ypoBHs depmu B
COOCTBEHHBIX MOJTYIIPOBOTHHUKAX;

- KOHLIEHTpAIUSI HOCUTEJIEH U moJiokeHrue ypoBHs depmu B
MIPUMECHBIX MOJTYIPOBOJIHHUKAX.

Bcero AYAUTOPHBIX YaCOB

8 | 4 |0

Omnutaiig

0 0 0

12-15

DJIEeKTPONPOBOAHOCTDH B MOJYNPOBOAHUKAX. KOHTaAKTHBIE
sIBJICHNS B MOJIYNMPOBOHUKAX.

DJNEeKTPONPOBOHOCTH HEBBIPOXKICHHOT'O Ta3a.

IToaBMKHOCTH HOCHUTENEH 3apsAJia U €€ 3aBUCUMOCTb OT
TEMIIepaTyphl.

CoOcTBeHHAas: POBOJUMOCTD MOJTYTIPOBOJHUKOB H €€
TeMIepaTypHasi 3aBUCUMOCTb.

[TpumecHast MPOBOJUMOCTD TIOTYTIPOBOTHUKOB U €€
TeMIepaTypHasi 3aBUCUMOCTb.

Omnpenenenue TuIa MPOBOAMMOCTHU TOJTYIPOBOTHHKA.
Oddexr Xomra B o6pasiie co CMENIAHHONW MPOBOIUMOCTHIO U
ero TeMIepaTypHasl 3aBUCUMOCTb.

enepanys, 1udpdy3us u apeid B MOIYIPOBOIHUKE, OJTU3KOM K
cooctBenHoMy. KoadduumenT Ounomsipaoit auddyzuu.
Wznygarenbras pekomOunanums. [loBepxHOoCTHAS
pexomOuHanus. besusmydarenpHas pekomMOuHanus. Y poBHH
npuunanus. Y poBHH pekoMOuHanuu. Dddekt Xoma B

Bcero AYAUTOPHBIX 9YaCOB

6 |3 |0
Omnutaiig
0 0 0




| 0Gpasiie co cMelIaHHOil IPOBOANMOCTBIO.

CoxkpalleHHble HAUMEHOBAHUS OHJIANH OMIUIA:

Oo6o03na | Ilos1HOe HaMMeHOBaHME
yeHue

oK DJIEKTPOHHBIN KypC

IIM [TOTHOTEKCTOBBIN MaTepual
11JI ITomHOTEKCTOBBIE JCKIIMU
BM Buneo-marepuainsl

AM Aynmo-marepualsl

[1p3 [Ipe3enTanmun

T Tectol

SCM DJIEKTPOHHBIE CIIPABOYHBIE MATEPUAJIbI
ncC HMHTEepakTUBHBIN CANUT

TEMBbI IPAKTUYECKUX 3AHATUI

Henean

Tempbl 3ansaTuii / Conep:kanue

6 Cemecmp

1-2

CrpoeHne TBepAbIX TeJl.

Ctpoenue TBepabix Ten. Kpucrammmueckue u amopdHBIE Tena.
Kpucrannuueckas ctpykrypa (pemeTka, 6asuc, onepanuu
CUMMETpHH, THIHI penieTok bpase). O6o3HaueHne
KpHUCTaorpaduueckux HarpaBIeHUN U MIIOCKOCTEH B
kpuctaie. Knaccudukanus KpucTaiioB 1Mo TUIIaM
XUMUYCCKUX CBs3eH. JleeKkThl B KpucTamiax.

JAndpakuus
MeTo/1p1 MCCIIeTIOBaHUS KPUCTAUIOB C TIOMOIIBIO TU(PaKIUH.
Ycnosue Bynbha-bparra. Ycnosue Jlaya.

TenJsioBble CBOIiCTBa TBEPABIX TeJ.

Cwuutbl, TEHCTBYIOIINE MEK/Ty YaCTUIIAMH TBEPJIOTO Tea.
XapakTep TeIJI0BOro JABMXCHUS B KpUCTaJUIAX.
IMapmonnueckoe mpubamkenue. ®oHoOHBI. TermoeMKocTh
TBEPJbIX Ted. TermnoeMKOCTs MeTauIoB. TenIonpoBOAHOCTh
TBEPJbIX Te. PoJib aHrapMOHUYHOCTH KOJICOAHUI aTOMOB.

DJieMeHThbI GU3NYEeCKOil CTATUCTUKH.

Mozenb CBOOOHBIX 3JIEKTPOHOB U €€ IPUMEHEHHE K
MetaiaM. Kitaccndeckast 311€KTpOHHAs TEOPHUS METAJLIOB.
KBaHTOBas TEOpUs JIEKTPOHOB B MeTAILIE. TEIIOEMKOCTD
METaJIJIOB (KBAaHTOBBIM BapuaHT). TemIonpoBOIHOCTb
METAJIJIOB.

DJIEKTPONPOBOIHOCTD B MOJIYNPOBOIHNKAX.
[TonBMKHOCTH HOCUTENEH 3apsa U ee 3aBUCUMOCTb OT
temneparypbl. CoOCTBEHHas! IPOBOJIUMOCTb
MOJIYTIPOBOJIHUKOB U €€ TeMIlepaTypHas 3aBUCUMOCTb.
[IpumecHast MPOBOAMMOCTD OJYTIPOBOIHUKOB U €€
TeMIEpaTypHas 3aBUCUMOCTh. OCHOBBI CBEPXIPOBOJIUMOCTH.

11

HepaBHoBecHbIE 3JIEKTPOHBI U AbIPKH.
I'eneparius 1 pekoMOUHAIMS HEPABHOBECHBIX HOCHUTENEH
3apsiaa. bunossipHasi reHepanys HOCUTENIeH 3aps/ia Mo




nercrereM cseta. DoTonpoBoAUMOCTh. Bpems xKu3HH
HEPAaBHOBECHBIX HOCUTENEH 3apsiaa. Y paBHEHHE
HETPEPHIBHOCTH B MoNynpoBoaHukax. Auddyznonnsiii u
npeiidoBblii Toku. COOTHOIIEHNE DWHINTEHHA.

12 3oHHas Teopusi TBepAbIX TeJl.

D¢ dexTrBHAT Macca ANEKTPOHA, KBA3UUMITYJIBC.
CoOcTBeHHbIE MOMYNPOBOAHUKH. [ToHsTHE O ABIPKAX.
PexomOunamus. [IpoBoguMocTh B COOCTBEHHBIX
MOJIypOBOIHUKAX. [IpuMecHbIe OIYyTIPOBOHUKH.
PaBHOBecHBIE KOHIIEHTPALIMU CBOOOIHBIX HOCUTENEH 3apsiia B
IIOJIyIIPOBOAHUKAX. [IIIOTHOCTH COCTOSIHUM B 30HE. Y POBEHB
®epMu B MOJYIPOBOJHUKAX; 3aAKOH JEHCTBYIOIIMX MaccC.
3aBHCUMOCTh KOHLIEHTPAIMH CBOOOIHBIX HOCUTENIECH U
MoJI0KeHUs ypoBHS DepMu B COOCTBEHHBIX MOIYIIPOBOJHUKAX
OT TEMIEPATypbl. 3aBUCUMOCTb KOHIIEHTPAL[UX HOCUTENIEH 1
noJIokeHus1 ypoBHs depMu B MPUMECHBIX MOJTYTPOBOAHUKAX
OT TEMIEPATYPHI.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

IIpyn ocBOeHMM NAaHHON AMCLUIUIMHBI OCHOBHYIO POJIb UTPAOT ayJUTOPHBIC 3aHATUS B BUAC
JEeKIMHA, a TakXkKe CaMOCTOATEeNbHas padoTa CTYAEHTOB, 3aKJIIOYAOLIAsCs B BHIMOJIHEHUH 3a/laHUM,
MOBTOPEHUH U3yUYEHHOTO MaTepHalla U MOATOTOBKE K KOHTPOJIBHBIM MEPOIpUATUSAM. J{J1s1 TOro 4To0BI
JlaThb COBPEMEHHOE COCTOSIHUE (U3MKHM TBEPAOrO Tejla, MPELyCMOTPEHO UIMPOKOE HCIIOJb30BaHHE
COBPEMEHHBIX HAYYHBIX paOOT W MyOnMKanuid 1o JaHHOW Teme, mocernieHue nadoparopuit HUAY
MUOU. PexomeHtyeTcst OCEIIEHNE CTyIEHTaMH HAyYHBIX CEMUHApPOB U KOH(EpeHIHii, B TOM 4ucIe,
npoBoauMbIX B pamkax Hayunoit ceccum HUAY MHUOU, a Takke B JApYyrux MOCKOBCKHX
YHUBEPCUTETAX U UHCTUTYTaX.

7. ®OHJ OHEHOYHBIX CPEICTB

@®oH/1 OLIEHOYHBIX CPEACTB MO JAUCLUILIUHE 00eCIeyrBaeT MPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3yabTaToB O00y4YeHHs (KOMIIETEHIIMA W WX HMHIMKATOPOB) IOCPEACTBOM MEPOIPHITUN TEKYIIETro,
PYOEIKHOTO ¥ TIPOMEKYTOYHOT'O KOHTPOJIS IO JUCIUTUIMHE.

CBs3p Mexny (opMHUPYEMBIMH KOMIIETCHIMSMH H (OpMaMH KOHTPOJII HUX OCBOCHHSA
IIPEJCTABIICHA B ClIeAyIOLIeH Ta0nuLe:

Komnerennus NHaukaTopbl 0CBOEHUS ATTecTAlIMOHHOE MePONIPUATHE
(KIT 1)

IIK-1 3-TTK-1 9, K1-8, KI-15
V-IIK-1 9, KH-8, KN-15
B-TIK-1 9, KH-8, K1-15

I1K-3 3-I1K-3 9, KU-8, KH-15
V-TIK-3 9, KH-8, K1-15
B-IIK-3 9, K1-8, K1-15

OIIK-1 B-OIIK-1 9, KH-8, K1-15
3-0OIIK-1 0, K1-8, K1-15
V-OIIK-1 9, KH-8, KN-15

OIIK-2 3-0OI1K-2 9, KH-8, K1-15




VY-OIIK-2 9, K1-8, K1-15
B-OIIK-2 9, KH-8, KH-15
OIIK-3 3-OIIK-3 9, K1-8, KH1-15
¥-OIIK-3 9, KH-8, KH-15
B-OIIK-3 9, KU-8, KM1-15

HIxkanbl oneHKH 00pa3oBaTeIbLHbBIX 10CTHKEHUI

[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKUT B mpenenax oT 0 10 yCTaHOBJIEHHOTO
MaKCHMAaJILHOr'O Oajljla BKIIOUYMTEILHO. MTorosas aTTecTanuAa I10 JUCHUIIIIMHEC OLICHUBACTCA IIO 100-
0aJUTbHOM IIKae W MpeACTaBiIsieT co00il cymmy OaioB, 3apabOTaHHBIX CTYJEHTOM IPHU BBITIOJTHEHUU
3a/IaHMM B paMKax TEKYIEro W MPOMEKXYTOYHOTO KOHTPOJIS.

Htorosas ouieHKa BBICTaBISAETCS B COOTBETCTBUHU CO CIEAYIOLICH IIKAJIOM:

Cymma Onuenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
OaJUI0B OaJUILHOM IIIKAJIE ECTS y4eOHOW JUCITUTIIUHBI

OHCHKa «OTJIMYHO» BBICTABJIACTCS
CTYJICHTY, €CJI1 OH TJTyOOKO M IIPOYHO
YCBOMJI IPOTPaMMHBII MaTepuar,
MCUEPIIBIBAIOIIIE, TOCIIEIOBATEIIBHO,
90-100 5 — «omauuno» A YETKO U JIOTHYECKH CTPOMHO ero
M3JIaraeT, yMeeT TECHO YBSA3bIBAThH
TEOPUIO C IPAKTUKOM, UCIIONB3YET B
OTBETE MaTepUall MOHOTPAPHIESCKOM

JIMTEPATYPHI.
85-89 B O1ieHKa «XOPOII0Y» BBICTABIISIETCS
75-84 C CTYJIEHTY, €CITH OH TBEPIO 3HACT

MaTepHaj, TPaMOTHO U IO CYLIECTBY
n3Jaraer ero, He JOIyCKas

D CYIIECTBEHHBIX HETOYHOCTEN B OTBETE
Ha BOIIPOC.

4 — «xopouio
70-74

65-69 OrneHKa «yI0BJIETBOPUTEIBHOY

BBICTABISIETCS CTY/ICHTY, €CIIH OH UMEeT
3HaHMS TOJILKO OCHOBHOTO Martepuala,
3- HO HE YCBOWJI €ro JICTaNeH, JOIyCcKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEJJOCTATOYHO MPaBHIbHBIE
(hopMyTUPOBKH, HAPYIIEHUS
JIOTHYECKOM MOCIEI0BATEIBHOCTH B
U3JI0)KEHUH OPOrPaMMHOT0 MaTepuaa.

O1ieHKa «HEYOBIETBOPUTEIBHOY
BBICTaBJIACTCA CTYACHTY, KOTOpBIfI HE
3HAET 3HAYUTEJIBHOMN YacTH
MPOrPaMMHOTO MaTepuala, JOmyCcKaeT
H 60 2- F CylIecTBeHHbIe ommnOKu. Kak nmpasuio,
HoRe KHEYO0BI1eMBOPUMETLHOY OIICHKA «HEYIOBJICTBOPUTEIHHOY
CTaBUTCS CTYJICHTaM, KOTOPbIC HE MOTYT
MIPOIOJDKUTE 00yIeHHEe 0e3
JOITIOJTHUTCIIbHBIX 3aHATUH 110

COOTBCTCTBYIOH_Ief/i JUCIHUIITIMHC.




8.  YUEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOI JUCUUILINHEI

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 KpanroBas ¢puzrka. OCHOBHBIE 3aKOHBI : yueOHOe nocodue, Mocksa: Jlaboparopus
3HaHui, 2021

3. 538.9 I130 OcHOBBI (HU3UKU KOHJEHCUPOBAHHOI'O COCTOSIHUA : yueOHOe nocobue, Jloaronpy iHbli:
Hnremnexr, 2013

4. O I 18 dusuka nmoxynpoBOIHUKOB : yueOHoe mocooue, Cankr-IlerepOypr: Jlans, 2022

5. 530 JI22 Teoperuueckas ¢pusuka T.3 KBantoBas mexanuka. HepensituBucrckas reopus, , Mocksa:
®uszmatiut, 2008

6. O K31 CoBpemMeHnHbI€ ITpo01eMbl (U3NKHU KOHIEHCUPOBAHHOIO cocTosiHuUA : , B. A. KaurypHukos,
A. B. Kpacasun, Mocksa: MU®U, 2008

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

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

JOIIOJIHUTEJIBHASA JINTEPATYPA:
1. 53 JI22 Teopernueckas ¢usuka T.5 Cratuctuueckas ¢pusuka.U.1, Mocksa: ®usmatiut, 2013

2.539.2 K31 CoBpemennsbie mpobdsiemsl ¢puzuku TBepaoro Tena Y. 1 [ensiii u qpoOHBIi KBaHTOBBIE
s dextrr Xomna, , Mocka: HUSY MU®DU, 2011

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

4. 621.3 C49 OcHOBBI MaTepUAIIOBEICHUS M TEXHOJIOTHH MOJYTIPOBOJIHUKOB : Y4el. mocodue ams
By30B, 1. A. Criyunnckas, Mocksa: MUDU, 2002

5. 537 I'68 MarepuanoBeieHHEe TIOTYTPOBOTHUKOB U JTUAJICKTPUKOB : y4eOHUK aJist By30B, C. C.
lNopenuk, M. . lamesckuii, M.: MUCHC, 2003

6. 539.2 K45 Benenue B ¢pusuky tBepaoro tena : , Y. Kurrens , M.: MenuaCrap, 2006
I[TPOI'PAMMHOE OBECIIEYEHUE:
CrnenmasibHOE TIpOrpaMMHOE o0ecriedeHue He TpedyeTcs

LMS U UHTEPHET-PECYPCBI:



https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJIBHO-TEXHUYECKOE OBECIEYEHHUE YYEBHOI
TUCIUATITAHBI

CriennanbHOE MaTepUATBHO-TEXHUYECKOE 00ecrieueHne He TpeOyeTcs

10. YYEBHO-METOAMYECKMUE PEKOMEHJIALIUU J1JIsA CTYAEHTOB

[Ipy wu3ydyeHun Kypca HEOOXOAMMO YCBOUTH OCHOBHBIE (DU3MUECKHE XapaKTEPUCTUKU
KOHJICHCUPOBAaHHOT'O COCTOSIHUSI BEILECTBA, OIpPENENAIONIe CBOWCTBA METANIOB, JAUAJIEKTPUKOB H
MOJIyTIPOBOIHUKOB. HeoO6X0MMO OCBOUTH OCHOBHBIE 3JIEMEHTBI KPUCTAJUIOrPa(pUUECKOro aHalIu3a,
yMEThb pa3iuyaTb OCHOBHBIE THIIBI KPHUCTAIJIMUECKUX CTPYKTYp 1O COOTHOIIEHUIO [UIMH U
HaNpaBJICHUH OCHOBHBIX BEKTOPOB 3JEMEHTApPHBIX SUeeK. YMETh UETKO ONpPENesiTh HAlpaBICHUS U
IUIOCKOCTH B KyOMYECKHMX KpHUCTalaX, MMETh YETKOEe IMpeJCTaBleHHEe O (U3UUYECKUX SIBICHUSX,
JEeKalMX B OCHOBE PEHTITEHOCTPYKTYpPHOro aHanu3a. [loHMMaTh CBA3b BHEIIHEH CHUMMETPHUH
KPUCTAJIJIOB C BHYTPEHHEH CUMMETpHUEN 3JIEMEHTAPHBIX SUYEEK.

Hamgyexur mnoHumMaTh MNOpUPOAY MEXKATOMHBIX U MEXKMOJIEKYJISIPHBIX B3aUMOJEHCTBU,
OTpeAEIAIONUX KIIacCU(UKALINIO KPUCTAIUIOB MO TUIAM XUMUYECKON CBSA3H.

JUisl Jydiiero yCBOGHUHM TEOPHM aTOMAapHBIX M MOJIEKYJSIpHBIX opOuTaneid u oOpa3oBaHUs
rUOpUIN3UPOBAHHBIX OpOMTaTIed PEKOMEHIYeTCsl MCIIOJIb30BaHHME MHTEPAKTUBHOIO pecypca B CETH
WntepHer «Tlanepes aTOMHBIX u MOJIEKYJISIPHBIX opOuTanen»:
(http://winter.group.shef.ac.uk/orbitron/). Ha ocHoBaHMM CpaBHEHUS pa3iIMYHBIX THUIIOB XMMUYECKOMH
CBSI3M OCO3HaTh, YTO CBOMCTBA HACBHIIIEHHOCTH U HAIPABJIEHHOCTH KOBAJEHTHOM CBS3M JAIOT HAydajo
MIOJIyIIPOBOIHUKOBBIM CBOWCTBaM KpPUCTAJIJIOB.

Heo6xonumMo 4€TKO yCBOUTH KIIACCH(HKALNIO CTPYKTYPHBIX HECOBEPIIECHCTB MO Pa3MEPHOMY
MIPU3HAKYy, 3HaTh NPUYMHBI U YCJIOBHUS UX BO3HUKHOBEHHS, IIOHMMAaTh, KaKu€ CBOWCTBAa KPHCTAJIOB
HauboJsee YyBCTBUTENIbHBI K Je(eKTaM KaxXJ0ro Tuma. 3HaTh (PU3HUYECKYIO MPUPOIY B3aUMOAECHCTBUS
nepekToB. YMeTb OOBSCHATh, IOYEMY TOYEYHbIE Je(EeKThl SABISAIOTCS TEPMOAMHAMUYECKU
PaBHOBECHBIMHU, a APYTHE TUIIBI 1€()EeKTOB — HEPABHOBECHBIMH.

Hy>HO 3HaTh (u3nuecKkue OCHOBBI TEIJIOBOTO ABMKEHHsSI aTOMOB WJIM MOHOB B KpHCTalax,
MIOHUMAaTh CBSI3b MEXIY THIIOM XHMHYECKOH CBSI3M M XapaKTepoM CHJI, JEHCTBYIOIIMX MEXIY
YacTUI[AMU B KpHUCTaIaX. YMETh NOJy4aTh AMCIEPCHOHHBIE 3aBUCUMOCTH B TapMOHHYECKOM
NpUOIMKEHUN B HEMPEPHIBHOKW CTPyHE W B OJHOMEPHBIX IIETIOYKAX OJWHAKOBBIX M PAa3JIMYHBIX
aTOMOB. 3HAaTh, YTO JAMCKPETHOCTb PACIOJIOKEHUS aTOMOB B LIEMIOYKE IOPOXKIAET OrPaHMUYEHHOCTH
CBEpXY 4acTOThl KOJIeOaHUH, a HaJMUKE B LIETIOYKE aTOMOB JIBYX THUIIOB — MOSIBIEHUE aKyCTHUECKOH U
OTNITHYECKON BETBEH KoJieOaHWU. 3HATh OCHOBHBIC JJIEMEHTHI (PU3HMUECKOM CTATUCTUKH, TPUMEHSIECMBIE
JUI ONMMCAaHUsI MaKpOCKONMYECKHUX CHCTeM. 3HaTb OmIpejeieHHe (POHOHA, MOHUMATh CTPYKTYpY
(OHOHHOTO CIIEeKTpa. 3HATh OCHOBBI KBAHTOBBIX TEOPHH TEINIOEMKOCTH TBEPJOrO Tena. YMeTh YETKO
(GbopMyIHpOBaTh YNPOUIAIONIIUE TPEANONOXKEHHs, IOJOXKEHHbIE B OCHOBY Teopuil [lebas wu
OHHIITENHA.

Heo6xonumMo 0co3HaTh, YTO TEIUIOBOE pACUIMpEHHE Tesl OO0YCIOBICHO aHTapMOHUYHOCTBHIO
Kos1e0aHuH.



HyXHO 3HaThb OCHOBBI 30HHOW TEOPUHU: IOCTAHOBKY 33Jaydl HAXOXICHHUS COOCTBEHHBIX
3HAYEeHUH SHEPTUH W BOJHOBBIX (DYHKIMI AJIEKTPOHOB B KpHCTaJJIe, IOHUMATh, KaKue YIPOIIAIOIINe
MIPETONI0KEHUS JIS)KaT B OCHOBE aqua0aTHYECKOTO0 M OJHOAJIEKTPOHHOTO mnpuOmmkeHus. [1oHSTH,
KaKhe TPEANOChUIKM TIIO3BOJIMIIA HAWTH BHUJI BOJHOBOM (DYHKIMHM JJIEKTpOHA B KpHUCTaJLIE
(chopmymnupoBatrh Teopemy bioxa). Ciaemayer MOHSATH CMBICT W HEOOXOIUMOCTH BBEICHHS TIOHSTHS
3¢ dexTuBHONW Macchl. 3HaTh CyTh MeToha A(h(PEKTUBHBIX Macc, €ro OCHOBHBIE MPEUMYIIECTBA W
OrpaHWYeHUs. 3HATh MPUHIMI AKCIIEPUMEHTAIBHBIX METOIOB OIpPEJENeHNs KOMIIOHEHTOB TEH30pa
3¢ (HeKTUBHBIX Macc.

HNmerp uéTkoe NpeACTaBIeHHE O CI0co0ax aHaiau3a JIETHPOBAHHBIX IOJYNPOBOJAHUKOB.
[TonumaTh 0COOEHHOCTH HpUMEHEHHUs crocoda paccmorpenust npumecerd III u V rpynn B Si kak
BOJIOPOJIOTNIONOOHOTO  aTOMa, HaxoxsAmierocs B cpeae ¢ 9((EeKTUBHOW  IUAIIEKTPUYECKON
MPOHHUIIAEMOCTHIO. 3HATh ONpEACTICHHE JHEPreTHYecKoro ypoBHS DepMu. YMeETh aHAIM3HPOBATH
KOHIICHTPALlMU CBOOOJHBIX HOCHTEJECH 3apsiia 1O TMOBeACHUIO YpoBHsS depmu B 3aBUCHMOCTH OT
BHEIITHUX BO3JCHCTBHH (TEMIIEpaTypbl, BHEIITHETO 3JIEKTPHUYECKOTO IOJIS).

Hmers mpencraBieHue 00 SJIEKTPOHHONH M JABIPOYHOM IMPOBOAMMOCTH B COOCTBEHHBIX H
IPUMECHBIX TOJYIIPOBOAHUKAX. 3HATh OIpPEAETCHUE IOABMKHOCTH HOCHTENEH 3apsaa M yMETh
OOBSICHATh €€ TeMIepaTypHYIO 3aBUCUMOCTb. YMETh aHAJIM3MPOBATh TEMIIEPATYpHYIO 3aBHCUMOCTh
COOCTBEHHOMW U MPUMECHOM MTPOBOIUMOCTH.

3HaTh CHOCOOBI PKCIIEPHUMEHTAILHOTO OMpPEeNICHHs] THIIA MPOBOJAUMOCTH IOIYIPOBOJIHUKA.
3nate (Qusmueckue oOcHOBBHI d(p¢dekra Xoiuta, yMEeTb OOBSICHATh TEMIIEpaTypHOE IOBEJCHHE
XOJUTOBCKOM pa3HOCTH MOTEHIUANOB. [IMeTh KaueCcTBEHHOE NPEACTaBICHHUE O TajlbBAHO-MarHUTHBIX
SIBJICHUSX, KOTOPBIE MOTYT COTIPOBOXKIATh XOJIIOBCKHAE H3MEPEHHS.

11. YYEBHO-METOIWYECKHE PEKOMEHJIAIIVM JIJISI IPENIOJJABATEJIENR

Heo6xonumo faTh CTyJ€HTaM BO3MOKHOCTh YCBOUTH OCHOBHBIE (DU3NYECKHUE XapaKTEPUCTHUKU
KOHJCHCUPOBAHHOI'O COCTOSIHUSI BEILLECTBA, OINPEAEISAIONIME CBOWCTBA METAJIOB, JMAJIEKTPUKOB H
oJIynpoBOAHUKOB.  Ciexyer  NO3HAKOMHUTb  CTYJEHTOB  C  OCHOBHBIMH  3JEMEHTAMHU
KpUCTaIIOrpauyeckoro aHaau3a KpHCTAIOB. HayuuTh ompeaemnsTh HampaBiICHHUS U IUIOCKOCTH B
KyOMYeCcKHX KpHCTaJIaX, J1aTh YETKOE MPEACTaBICHHE O (PU3MUECKUX SBICHUAX, JISKAIIUX B OCHOBE
PEHTTEHOCTPYKTYPHOTO aHajiu3a. YKa3aTh Ha CBsI3b BHEUIHEW CHUMMETPHM KpPUCTAJIOB (OrpaHKH) C
BHYTPEHHEH CUMMETPHUEHN DIIEMEHTAPHBIX SUEEK.

Cnemyer [nmaTe IpenCTaBICHHME O TPUPOJE MEXKATOMHBIX M MEKMOJICKYJISIPHBIX
B3aUMO/JICHCTBUH, ONPEAEAIONINX KIACCU(PUKAIINIO KPUCTAIIOB 110 TUIIAM XUMHUYECKON CBS3H.

JUist mydliero yCBOGHHUH TEOPHHM aTOMAapHBIX U MOJEKYJSIPHBIX opOuTaneid u oOpa3oBaHUS
rUOpUIN3UPOBAHHBIX OpOHUTaTe pEeKOMEHIYeTCsl MCIOJIb30BaHHE MHTEPAKTHBHOTO pecypca B CEeTH
HNHurepHer «l"anepest aTOMHBIX u MOJIEKYJIIPHBIX opouTanei»:
(http://winter.group.shef.ac.uk/orbitron/). Ha ocHOBaHWM CpaBHEHHS Pa3IMYHBIX THIIOB XUMHYECKON
CBSI3M I10Ka3aTh, YTO CBOMCTBA HACBHIIIEHHOCTH W HAIPABJIEHHOCTH KOBAJEHTHOM CBS3M JAIOT HAydajo
MOJIyIPOBOIHUKOBBIM CBOWCTBAaM KpPUCTAJIJIOB.

Hate Kiaccu(UKalUo CTPYKTYPHBIX HECOBEPLICHCTB IO pPa3MEpPHOMY IPU3HAKY, BBIIBUTH
IIPUYMHBI UX BO3HHMKHOBeHMs. Iloka3aTh, kakue CBOWCTBA KPUCTAJUIOB Haubojee YyBCTBUTENbHBI K
nedexraMm kKaxxaoro tumna. [late mnpejacTtaBiieHHE O MpUpoJE B3auMoaeicTBus aedekToB. OObICHUTD,
MOoYeMy TOUYCUHBIE NEPEKTHI SBISAIOTCS TEPMOAMHAMUYECKH PABHOBECHBIMH, a JIpyTre TUIBI Ae(PEeKTOB



— HepaBHOBeCHBIMHU. [IpuBecTH XapakTepHble MpUMEphl HCIONB30BaHMA JedekToB ((popmupoBanue
CKpPBITOTO M300paXkeHus1 Ha (POTOTUIEHKE U IpyTHE).

[To3HaKOMUTH CTYJEHTOB ¢ (PU3UIECKUMHU OCHOBAMH TEIUIOBOTO JIBKEHHS aTOMOB M MOHOB B
KpUCTaJIJIaX, YKa3aB Ha CBA3b MEXAY TUIIOM XHMHYECKOW CBSI3M U XapaKTepOM CHJ, ACHCTBYIOLIUX
MeX/1y YaCTHIIaMU B KpUcTaijiaX. BeiBecTu u rpadudecku n300pa3uTh AUCIIEPCUOHHBIE 3aBUCUMOCTH
B TAPMOHHMYECKOM MPUOIMKEHUH B HETIPEPHIBHOM CTPyHE U B OJJHOMEPHBIX LIETIOYKaX OJUHAKOBBIX U
pa3nu4HbIX aToMoB. OOpaTUTh BHUMAaHKUE HA TO, YTO IUCKPETHOCTH PACTIOIOKEHHUS aTOMOB B LIETIOUKE
MOPOKJIAET OTPAHUYEHHOCTH CBEPXY YACTOTHI KOJIeOaHH, a HATHYUE B [IEOYKE aTOMOB JIBYX THUIIOB —
MOSIBJICHUE AaKyCTHYECKOW M ONTHYECKOM BeTBei kojeOaHMil. HamOMHUTH OCHOBHBIE 3JE€MEHTHI
¢u3M4ecKoil CTATHCTUKM, TPHUMEHSEMbIe JJIs ONHCAHUS MAaKpOCKOIMYECKUX cucteM. Jlath
ornpenenenue GpoHoHa, OOBICHUTH CTPYKTYpY (POHOHHOTO criekTpa. /laTh OCHOBBI KBAHTOBBIX TEOPUI
TETUIOEMKOCTH TBEPIOTO TENA.

[TokazaTh MaTeMaTHYECKH, YTO TEIUIOBOE PACIIMpPEHUE Tesl 00YCIOBIEHO aHIAPMOHUYHOCTHIO
Kose0aHui.

JlaTb OCHOBBI 30HHOM TEOPUH: IOCTABUTH 3aJlady HAaXOXKIEHUS COOCTBEHHBIX 3HAYCHHI
SHEPTUU U BOJHOBBIX (YHKIUI 3JEKTPOHOB B KpUCTAIE, BBOJS YNPOIIAIOIIUE MPEATOI0KECHHUS,
Jekallue B OCHOBE aJuabaTHUeCKOro M OJHOJIEKTPOHHOro mpuoamkeHus. Iloka3aTe OCHOBHBIE
NPEANOChIIKM, TIO3BOJIMBIIME HAWTH BUJ BOJHOBOM (YHKIMH 3JIEKTpOHA B  KpUCTaLIe
(copmynupoBaTh Teopemy bioxa).

Pa3bsicHUTH CMBICT 1 HEOOXOIUMOCTh BBEJICHHS MOHATHUS d((HEKTUBHON MACCHI, a TAK)XKE CYTh
MeToza 3(pPEeKTUBHBIX Macc, €r0 OCHOBHBIC MMPEUMYIIECTBA M OrpaHuYeHUs. [[03HAKOMHTB CTYIEHTOB
C DKCIIEpPUMEHTAIbHBIMU METOAMHU ONPE/IeJIEHNsI KOMIIOHEHTOB TeH30pa 3(PPEKTUBHBIX Macc.

Pacckazath 0 cnocobax aHanu3a JETHUPOBAHHBIX MOJTYNPOBOJHUKOB. OOpaTUTh BHUMAaHHUE Ha
O0COOEHHOCTH TpUMEHEHHs crocoba paccMmoTpenuss mnpumeced III m V. rpynmm B Si kak
BOJIOPOOIOAO0OHOTO aToMa, Haxonsdmerocss B cpeae ¢ APPEeKTUBHON  IUIIEKTPUUECKON
IIPOHULIAEMOCTBIO. 3HaTh OIpeaenacHue 3Heprerndeckoro yposHs ®depmu. Hayuuts ananusupoBatb
KOHIICHTPALMU CBOOOJHBIX HOCHTENEH 3apsiia Mo MmoBeAeHuio ypoBHs depmu B 3aBUCUMOCTH OT
BHEILIHUX BO3JEHCTBUH (TEMIEPATypbl, BHEIIHETO 3JIEKTPUUECKOIO 10JIs).

Jlatb mpexacraBieHUE 00 S3JIEKTPOHHOM U JBIPOYHOW MPOBOAMMOCTH B COOCTBEHHBIX H
MIPUMECHBIX MOIYIPOBOAHMUKAX. [laTh onpeneneHne NoABUKHOCTH HOCUTENEH 3apsiaa U OObSICHSTDH €€
TEMIIEPaTypHYIO 3aBUCHUMOCTh. [IpOBECTHM aHanu3 TeMIepaTypHOW 3aBUCUMOCTH COOCTBEHHOW U
MPUMECHON TTPOBOAUMOCTH.

[To3HAaKOMUTH CTYAEHTOB C OKCHEPUMEHTAIBHBIMH CHOco0aMu  OMpeeNieHus THMa
MPOBOAMMOCTH TIOJYIPOBOJAHUKA. BbISBUTH (usuueckre OocHOBbI dddekra Xoma, OOBSICHUTH
TEMIIEPATYPHOE MOBEACHUE XOJUIOBCKON Pa3HOCTH MOTEHIMANIOB. JlaTh KpaTKOE OMMCAHUE T'aJIbBAHO-
MarHMTHBIX SIBJIEHUI, KOTOPbIE MOT'YT COIIPOBOXAATh X 0JIJIOBCKUE U3MEPEHUSI.

ABTOp(BI):
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