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AHHOTANIUA

B kypce u3y4aroTcs OCHOBHBIE MMOJIOKEHUS (PU3UKU KOHACHCHPOBAHHOTO COCTOSHUS METAJJIOB
JIUIEKTPUKOB U MOIYNPOBOJHHUKOB. PaccMaTpuBaroTcs 3J1eMEHTH KPUCTAILUIOrpadMuecKoro aHaimsa
TBEPJIOTO TeJa, BHUAbI MEXAaTOMHBIX B3aWMOJICHCTBUN, 3JIEMEHTHl 30HHOM Teopuu. I[loapoOHO
pa3duparoTcss O0COOEHHOCTH KOBAICHTHBIX KPHCTAJIOB, OIPEIENAIONINE MOIYIPOBOIHUKOBBIC
CBOMCTBA KPHUCTAJIOB, @ TAK)K€ BJIMSAHHUE DPA3JIMYHBIX CTPYKTYPHBIX HECOBEPIICHCTB Ha OCHOBHBIE
CBOMCTBA KpUCTAJLIOB. TaKkke B Kypce yAelseTCsl BHUMAaHUE PACCMOTPEHHIO BOIIPOCOB, CBSI3aHHBIX C
TEIUIOBBIMU CBOMCTBaMHU KPUCTAJUIOB, JIEMEHTAMHU CTaTUCTUYECKON (PU3MKHU (DOHOHOB M HJIEKTPOHOB.
IIpyn M3M0)k€HUU TEOpUU IOIYIPOBOJHUKOB YJIENSAETCS BHUMAHHE ONMCAHUIO DPsila KOHTAKTHBIX,
TEPMODJIEKTPUYECKUX U FAJIbBAHOMArHUTHBIX SIBJICHUN.

B xypce cyMMHUPYIOTCS ¥ IOABOASATCS UTOTYU U3YYEHHUsI APYTUX TBEPAOTENIBHBIX JUCLUIUIMH 110
MarucTepckoil mnporpamme «@Pusmka TBepaoro Tena u  GoroHHKay. OOCYKIAIOTCI OCHOBHBIE
TEOPETUYECKHE IMPEICTaBICHUsI (PU3UKH TBEPAOTO Tela M JOCTIOKEHHUs HsKcrepuMenTta. Cpean
00CYXJlaeMbIX TEM - KPUCTAJUIMYECKHE M TEIJIOBbIE CBOMCTBA, 30HHAs TEOpHs B TBEPHABIX TeNax,
CIIEKTPbI KBa3U4aCTHUL], CTATUCTUKA IEKTPOHOB U ABIPOK B MOIYIPOBOJHHUKAX, CBEPXIIPOBOAUMOCTD,
MarHuTHbIE CBOWCTBA.

1. HEJIU U 3ATAYA OCBOEHUA YYEBHOU JIUCHUTJIMHBI

[ToaroToBuTh KBaTU(UIMPOBAHHBIX BBIMTYCKHUKOB,HAYWHAIOMIUX pPadOTaTh B Pa3IHMYHBIX
obmacTsx, rae Tpedyercst 3HaHue (PU3UKH KOHACHCHPOBAHHOTO COCTOSIHHS, (PU3UKU TOTYIPOBOTHHUKOB
U TOJYNPOBOJHUKOBBIX mpubopoB. llenp Kypca 3akitouyaeTcss B TOM, YTOOBI Ha OCHOBE
CUCTEMAaTUYECKUX OOOOLIEHUI U TMOCJIEeI0BAaTENbHOTO HW3JIOKEHUS CYIIECTBYIOLIUX TEOpUNl U
JOCTH)KEHUM B 00JIaCTH COBPEMEHHBIX TEXHOJOTHH BBIPaOOTaTh Yy ClylIaTeNeil mpeacTaBieHus o0
OOIIMX 3aKOHOMEPHOCTAX M TOAXOJ K TIPUMEHEHHIO TEXHOJIOTHYECKUX MPUEMOB CO3JIaHUS
MaTEpUaAJIOB C 33JaHHBIMU YHHMKAJIBHBIMU CBOMCTBAMM, a TAaKK€ O3HAKOMUTH CIylIaTeled Kypca ¢
OCHOBHBIMH (PU3MUECKUMH MOJIEIISIMUA U MaTeMaTHYECKUM aIllapaToOM COBPEMEHHOM (pU3MKH TBEPIOTO
Tena.

2. MECTO YYEFHOW JUCIHUILJIMHBI B CTPYKTYPE OOII BO

JlucuuiuiiHa JIOTMYECKHM U COJEpXKAaTeIbHO-METOAMYECKH CBsi3aHA CO  CIEAYIOIIUMU
JUCHUIUIMHAMH: B3aHMOJIEHCTBHE M3IYYEHUs C BEIIECTBOM, (DOTOHHKA, SKCIIEPUMEHTANIbHAs (pU3KKa
KOHJICHCUPOBAaHHOI'O COCTOSTHUSI BEIIECTBA, HEUTPOHHBIE METOAbl HCCIENOBaHUS B (u3uKe
KOHJCHCUPOBAaHHOI'O COCTOSIHMSI, METO/bI MCCIIEJOBAHNS KOHIACHCUPOBAHHBIX CPEJl U HAHOCTPYKTYP C
UCIIOJIb30BAHUEM CHUHXPOTPOHHOI'O H3JIyYEHUsS, IOJYNPOBOJHUKOBBIE KBAaHTOBBIE TI'€HEPATOPHI,
COBpEeMEHHBIE IPOOIeMbI (PU3UKHU TBEPIOTO Tea.

OBnajeHue JAHHOM JUCHUIUIMHOW HEOOXOJMMO BBITYCKHHUKAM MarucTepcKOM MpOrpaMMel
«®usuka TBEpAOro Tena U (HOTOHUKA» MNPOPMIs MOATOTOBKH «DPHU3MKAa KOHIAEHCHUPOBAHHOIO
COCTOSIHUSL ~ BEIECTBa» JJs  CICAYIOIIMX obOjacTell Npo(EecCHOHANBHON  JEATENBbHOCTH IO
UCCIIEIOBAaHHIO U Pa3paboTKe:

* YCTAaHOBOK U CHCTEM B 00J1aCTH (PU3UKU KOHACHCUPOBAHHOI'O COCTOSIHUS BEILIECTBA;

* YCTAaHOBOK M CHCTEM Jia3epHOi 00paboTKH MaTepHaloB;

* CTPYKTYPHBIX U CIIEKTPOCKOIMMYECKUX CBOWCTB HOBBIX M pa3padaTbIBa€MbIX MaTepHaIoB

* METO/IOB MOBBIIIEHUS 0€30IaCHOCTH SAEPHBIX YCTAHOBOK, MaTEPUAIOB M TEXHOJIOTUH;



3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIVTAHUPYEMBIE PE3YJIbTATBI

OBYYEHUA

YHuuBepcanbHble U(Win) o0enpodecCHOHaATbHBIE KOMIIETCHIINN:

KO,Z[ N HAUMCHOBAHHEC KOMIICTCHIIU

KOI[ 1 HAUMCHOBAHUEC WHAUKATOpa JOCTHXKCHUSA
KOMIICTCHIIM

OIIK-1 [1] — CiocobeH UCmoIp30BaTh
0a30BbIC 3HAHUS
€CTECTBEHHOHAYYHbBIX AUCIMILINH B
npodecCHOHATLHOM IS TEIILHOCTH,
HPUMEHSATH METO/IbI
MaTeMaTHYECKOr0 aHaIn3a 1
MOJICTTUPOBAHHMSI, TEOPETUIECCKOTO
HKCIIEPUMEHTAIILHOTO MCCIIEI0BAHMUS

YKE-1 [1] — CiocobeH ucmonbp30Bath
3HaHUA €CTCCTBCHHOHAYYHBIX
JMCHUTUIAH, IPUMEHSTh METOIbI
MaTEeMaTUYeCKOr0 aHaIN3a 1
MO/JICJIMPOBAHUS, TEOPETUYECKOTO U
AKCIEPUMEHTATIBHOTO HCCIICIOBAHUS
B TIOCTABJICHHBIX 33]1auax

3-OI1K-1 [1] — 3uaTh 6a30BbBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCLUTUIMH; OCHOBHBIE MaTEMAaTHYECKHUE 3aKOHBI; OCHOBHBIC
(bu3nyeckue sIBIEHUS, IPOLECCHI, 3aKOHBI U TPAHULIBI UX
IPUMEHUMOCTH; CYITHOCTh OCHOBHBIX XUMHUYECKUX 3aKOHOB
U SIBJIGHUI; METO/Ibl MATEMaTHUECKOTO MOJICIINPOBAHUS,
TEOPETUYECKOTO M SKCIIEPUMEHTAIHLHOTO HCCIIEIOBAHMUS
V-OIIK-1 [1] — YMeTh BBISBIATh €CTECTBEHHOHAYUHYIO
CYIIHOCTB MPO0JIEM, BO3HUKAIOIINX B XOIE
npodecCHOHATIBHOM 1€ TeIbHOCTH, IPUBJIEKATh JUI UX
pELICHHUS COOTBETCTBYIOIINHN (PH3HUKO-MaTEeMaTHIECKUI
anmapar

B-OI1K-1 [1] — BiageTs MaTeMaTH4eCcKUM ammapaTtoM JIJist
pa3paboTKu MoJienieil MPOoLEeccoB U SABJICHUM, PelIeHus
NPAaKTUYECKHX 33/1a4 MPO(HECCHOHATLHON ACATEIBHOCTH;
HaBBIKAMU MCII0JIb30BaHHUSI OCHOBHBIX OOIIEPU3UUECKUX
3aKOHOB U TIPUHIIUIIOB

3-YKE-1 [1] — 3HaTh: OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYUHBIX TUCIUIUINH, METO/IbI
MaTeMaTUYeCKOro aHajin3a U MOJEIMPOBAHMS,
TEOPETUYECKOTO U SKCIIEPUMEHTAIBLHOIO HUCCIIEI0BAHUS
V-VKE-1 [1] — yMeTh: UCMOIB30BaTh MaTEMATHUECKHE
METO/Ibl B TEXHUYECKUX MPUIIOKEHHUSIX, PACCUUTHIBATH
OCHOBHBIE YHCJIOBBIE XapaKTEPUCTUKH CIyUYalHbIX BEIHYHH,
pemiaTh OCHOBHBIE 33/1a4i MAaTEMAaTUYECKON CTAaTUCTUKH,
pemaTh TUIOBBIE PACUETHBIE 33a/1a4U

B-VYKE-1 [1] — BnageTs: MeTO1aMU MaTEMaTHYECKOTO
aHaJIn3a U MOJAEIMPOBAHNUS; METOJaMU PEIICHUS 3a7a4
aHaJn3a U pacueTa XapakTePUCTUK (PU3NUECKUX CUCTEM,
OCHOBHBIMH NpUEMaMH 00pabOTKH SKCIIEPUMEHTATBHBIX
JIAHHBIX, METOZaMH paOOTHI C TPUKIIATHBIMH POTPAMMHBIMHU
MPOIyKTaMHU

[IpodeccnonanbHbple KOMIETEHIIMA B COOTBECTBHHM C 3ajadaMH W OOBekTamu (0OJacTsiMu

3HaHUN) PO eCCUOHATBLHON eI TeIbHOCTHU

3anaua
npogeccuoHaIbLHOU
nesiteabnoctu (3I11)

SHaAaHUA

O0BeKT nJIu 00J1aCTh

Koa u nanmenosanue Koa m HaumeHoBanue

npo¢deccuoHaTBLHON HHAUKATOPA
KOMIICTCHIIUM § JOCTHIKCHUSA
OcHoBanne npogeccnoHaIbLHOMI
(mpogecCHOHANBHBIA  KOMIIETEHUIMHU

cranaapt-IIC, anaau3




ONBbITA)

HAaY4YHO-UCCJIEN0BATEIbCKUAMN

M3y4YEHUE U aHAJIN3
Hay4YHO-TEXHUYECKOMI
nHpopManuu,
OTEUECTBEHHOIO U
3apy0eKHOI0 OMbITa MO
TeMAaTHUKe
HCCIIE0BAHUS;
MaTeMaTU4eCcKoe
MOJEIINPOBAHUE
MIPOLIECCOB B 0OBEKTOB
Ha 0a3e cTaHIapTHBIX
MaKEeTOB
ABTOMAaTU3UPOBAHHOTO
MIPOCKTUPOBAHUS U
HCCIICIOBAHUN;
MIPOBEICHUE
JKCIIEPUMEHTOB 110
3aJIaHHOM METOJIHKE,
COCTABJICHHE OIMCAHUS
MIPOBOIUMBIX
HCCIEA0BaHUMN U aHAJIN3
pe3ynbTaToB;
MOATOTOBKA JAHHBIX
JUTSI COCTaBIICHUS
0030pOB, OTYETOB U
Hay4HBIX TTyOIUKAIIHM,
y4acTue BO BHEJIPEHUU
pe3yIbTaTOB
HCCIIEIOBAHUM U
pa3zpaboTok

MaTeMaTU4eCKHeE
MOJICIHU ISt
TEOPETHYECKOTO 1
AKCIIEPUMEHTAIBLHOTO
HUCCIEeNOBaHUN
00BEKTOB, YCTAHOBOK U
CHCTEM B 00JIaCTH
bu3uKY sSaApa U 4acTHIl.

ITK-1 [1] - Crocoben
HCIIOJIb30BaTh HAyYHO-
TEXHUYECKYIO
uHpOpMALHIO,
OTEYECTBEHHBIN U
3apyOeKHBIN OIBIT 110
TEeMaTHKe
WCCJICIOBAHMSI,
COBpPEMEHHBIE
KOMITBIOTEPHBIC
TEXHOJIOTUH U
nH(pOPMaIMOHHBIE
pecypchl B CBOEH
PEeIMETHOM 00JIacTH

Ocnosanue:
ITpodeccrnonanbHbI
crangapt: 40.011

3-I1K-1[1] - 3nath
OTEYECTBEHHBIN U
3apyOeKHbBIN OIBIT 110
TEMaTUKE
HCCIIEI0BAHMS,
COBpPEMEHHBIE
KOMITbIOTEPHBIE
TEXHOJIOTHH U
nH(pOpMaLMOHHbBIE
pecypcel B CBOEH
MpeIMETHOM 00J1acTH,

;
V-TIK-1[1] - ymeTh
UCTIOJIb30BaTh HAYYHO-
TEXHUYECKYIO
uHpOPMAIHIO,
OTEUYECTBEHHBIN U
3apyOeKHBIN OMBIT 11O
TeMaTHKe
MCCIICIOBAHMS,
COBpEMEHHBIE
KOMIIBIOTEPHBIE
TEXHOJIOTUH U
nH(OPMAIMOHHBIC
pecypchl B CBoeH
MpeAMETHOM 00I1acTH;
B-TIK-1[1] - B1agets
COBPEMEHHBIMU
KOMITBIOTEPHBIMU
TEXHOJIOTUSIMU H
METOJIaMHU
WCTIOJIH30BaHUS
MH(OPMALIMOHHBIX
peCypcoB B CBOEH
peaMeTHOM o0acTu

4. BOCIIMTATEJIbHBINA MMOTEHITAAJ JUCITATLIAHBI

Hamnpasnenus/menn
BOCITUTAHHS
[IpodeccuonansHoe
BOCITUTAHUE

3ana4yn BocruTaHus (KOJ)

Co3anne ycaoBUid,

o0ecnieunBaromux, (OpMUPOBaHNE
HAayYHOTO MUPOBO33PEHHUS, KYJIbTYpPbI
MIOMCKa HECTAHJAPTHBIX HAYYHO-

BocnurarenbHBIN TOTEHITAAT
JTHMCIUTIINH

1.Ucnionp3oBanue
BOCIIUTATEILHOTO TIOTESHIIMANA
JTUCITUTIINH/TIpakTUK «HaydHo-
HCcleIoBaTensekas padboTay,

TeXHI/I‘IeCKI/IX/ HpaKTI/I‘—IeCKI/IX
peIlIeHHﬁ, KPUTHYCECKOT'O OTHOILICHU A
K UCCJICAOBAHUAM JDKCHAYYHOI'O TOJIKA
(B19)

«IIpoekTHas mpakTUKa»,
«HayuHbIi1 ceMuHap» 1UIs:

- (popmMupoBaHUS TOHUMAHUS
OCHOBHBIX IPUHIIAIIOB U
Croco0OB HAYYHOTO TTO3HAHMS
MHUpa, pa3BUTHUS




[IpodeccuonanvHoe
BOCIIUTaHUE

Co3znanue ycioBHi,
obecrneunBaromux, GopMUpPOBaHUE
TBOPYECKOTO
WHKXEHEPHOT0/TIPOPECCHOHATHHOTO
MBIILICHUSI, HABBIKOB OPraHU3alUN
KOJIJIEKTUBHOU IPOEKTHOMN
nesitenibHOCTH (B22)

HCCIIEIOBATENbCKUX KayeCTB
CTYJIEHTOB MTOCPEJICTBOM HUX
BOBJICUCHUS B HCCIIEAOBATEIbCKIE
MPOEKTHI IO 00IaCTSIM HayYHBIX
ucciaeqoBanui. 2./cronbp3oBanue
BOCIIUTATEIBLHOTO OTEHIIMAIA
nucuuiuinl "Mctopust Hayku 1
nnxenepun", "Kpurnueckoe
MBIIIJICHUE U OCHOBBI HAyYHOM
koMMmyHukanuu", "Beegenue B
crienmanbHocTh", "HayuHo-
uccienoBaTenbckas pabora',
"Hayunbiii cemunap" mis:

- opmupoBaHuUs cIOCOOHOCTH
OTIENSITh HACTOAIIUE HAYYHbIE
MCCJICIOBAHMS OT JHKCHAYYHBIX
MOCPEACTBOM IPOBEACHHUS CO
CTYAACHTaMHU 3aHATUH U
perynspHbix Oecen;

- opMupoOBaHUS KPUTHYECKOTO
MBILUICHUS, YMEHUS
paccMaTpuBaTh pazInyHbIC
UCCIIEJIOBAHMSI C SKCIIEPTHOMN
MO3ULIUU TTOCPEICTBOM
00CYXXJIEHHS CO CTYJCHTaMH
COBPEMEHHBIX HCCIIEIOBAHU,
UCTOPUYECKHX MPEINOCHUIOK
TIOSIBJICHUSI T€X WJIM UHBIX
OTKPBITUNA U TEOPHH.
1.Mcnonb3oBanue
BOCIIMTATEIBHOTO MOTEHIINAIIA
JTUCIUIUINH PpOo(eCCUOHATBLHOTO
MOJYJS 1JIs Pa3BUTHSI HABBIKOB
KOMMYHHUKAITUU, KOMaHTHOM
paboTHI U TUJEPCTBRA,
TBOPYECKOTO UHKEHEPHOTO
MBIILJIEHUS, CTPEMIICHHS
cle1oBaTh B MpohecCHuOHaTbHOMN
JeATEeIbHOCTH HOpMaM
MOBEAEHHS, 00ECTIEYNBAIOIIUM
HPABCTBEHHBIN XapaKTep
TPYIOBOM JESITEIBHOCTU U
HEeCITykeOHOTO TIOBEICHUS,
OTBETCTBEHHOCTH 3a MPUHSATHIE
pelieHus yepe3 NoJAIr0TOBKY
TPYIIIOBBIX KyPCOBBIX padoT U
MPAKTUYECKUX 3a/1aHUH, pereHne
KEHCOB, MPOXOXKJICHUE IPAKTUK U
noarorosky BKP.
2.Mcnonp3oBanue
BOCIIUTATEIBLHOTO OTEHIHAIA
JUCIUIUIMH TpOo(heCcCHOHATBLHOTO




MOy JUist: - OPMUPOBAHUS
MIPOU3BOJICTBEHHOTO
KOJUIEKTUBU3MA B X0J1€
COBMECTHOTO PEIICHHS KaK
MOJICTbHBIX, TAK U IPAKTHUECKUX
3a/1a4, a TaKXKe IMyTeM
MOJIKpEIUICHHE PallMOHAIBHO-
TEXHOJOTHYECKUX HABBIKOB
B3aUMOJICUCTBUS B IPOEKTHOMN
NESTEIIbHOCTH SMOIMOHATBHBIM
3¢ deKToM ycrenHoro
B3aMMO/ICHCTBUS, OIIYIIICHHEM
pocTa o61ieit 3¢ heKTUBHOCTH TPH
pacmpenesieHny MPOSKTHBIX 331a9
B COOTBETCTBUU C CUIIbHBIMU
KOMIICTCHTHOCTHBIMHU 1
SMOIIMOHAIBHBIMU CBOWCTBAMU
YWIEHOB POEKTHOM I'PYIIIBL.

[Ipodeccuonanshoe
BOCITUTAHHE

Coznanue yciosui,
obecrieunBaromuX, (POPMUPOBAHKE

KYJIBTYpPbI 0€3011aCHOCTHU MIPH padboTe ¢

na3epHbIM u3nydeHuem (B27)

1.Mcnonp3oBanue
BOCIIMTATEIILHOTO MTOTCHIIHATIA
npOodUIBHBIX TUCIUILUIMH U BCEX
BUJIOB MPAKTUK IS -
(hopMUpOBaHUS KYIbTYPBI
Ja3epHOi 0€30MacHOCTH
MOCPEACTBOM TEMATUYECKOTO
AKIEHTUPOBAHUS B COJICPKAHUHU
JTUCIUIUIAH ¥ Y4eOHBIX 3aJ[aHHH,
MOATOTOBKH 3cce, pedepaTos,
JTUCKYCCHIA, a TaK)Ke B XOJIe
MIpaKTU4YECKON paboThI C
Ja3epHBIM 000PYIOBAHUEM. -
(hopMUPOBaHHS KYTbTYPHI
6€e30MacHOCTH IpU paboTe Ha
IKCIIEPUMEHTAILHBIX U
MPOMBIIIICHHBIX YCTAHOBKAX
BBICOKOI MOIITHOCTH U
UMEIOIIIMH TTOBBIIIEHHBIN
YPOBEHB OITACHOCTH Yepe3
BBITMIOJTHEHHUE CTYEHTaMH
MPAKTUICCKHUX U JTA0OPATOPHBIX
paboT, B TOM 4YucCie Ha
000pYIOBaHUH TSI HCCIIETIOBAHUS
BBICOKOTEMITIEPATYPHOH TIIa3MBbl.

5. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCIHUILINHBI

Paznienbl yueOHOM TUCIMITIMHBL, UX 00BEM, CPOKU U3YUYEeHUsS U (POPMBI KOHTPOJIS:




Ne HaumeHnoBanue
1.1 pasaeia yueOHoi
JUCIUIIHHBI

Jlexknuu/ Ipaxr.
(cemuHuapswi )/
JlaGopaTopHble
padoThIl, yac.
O06s13aT. TeKyuuii
KOHTPOJIb (popma*,
Hemes)
MaxkcuMaJbHBIN
0aJ1 3a pazgen™*
ATTecTanus
pasnena (popma*,
HeJeJst)
HNuaukaropsbl
OCBOEHHS
KOMIETEeHI[HH

Henean

6 Cemecmp
1 | Yacrs 1 1-8 16/8/0

N

(63}
1

oo

KA1 3-OI1K-1,
VY-OIIK-1,
B-OIIK-1,
3-I1K-1,
V-1IK-1,
B-TIK-1,
3-YKE-1,
V-VKE-1,
B-YKE-1
2 Yacts 2 9-15 | 14/7/0 25 KH1-15 | 3-OIIK-1,
VY-OIIK-1,
B-OIIK-1,
3-T11K-1,
V-1IK-1,
B-TIK-1,
3-YKE-1,
V-VKE-1,
B-VKE-1

Hmoeo 3a 6 Cemecmp 30/15/0 50
KoHTpoJibHbIE 50 3 3-OI1K-1,
Meponpusitusi 3a 6 VY-OIIK-1,
CemecTtp B-OIIK-1,
3-T1K-1,

VY-TIK-1,

B-TIK-1,

3-VKE-1,
V-VYKE-1,
B-VKE-1

* COKpAlICHHOC HAUMCHOBAHHNC (I)OpMBI KOHTPOJIA
L CyMMa MAaKCHMAJIbHBIX OamioB JOJDKHa OBITh paBHa 100 3a CEMCCTP, BKIIKOUAA 3a4Y€T U

(nn) sK3aMeH

COKpaIJ_ICHI/IC HaUMEHOBaHUM (I)OpM TCKYIICTO KOHTPOJISA U aTTCCTAllUN pa3ACJIOB:

Oo6o3nauenue | IToiHOe HaMMeHOBaHKE
K1 KoHnTpouns 1o uroram
3 3auer

KAJIEHIAPHBIN IIAH

| Henenu \ Tembl 3ansaTuii / Conepxanue \ Jlek., \ IIp./cem., \ JIao., \




yac. yac. Jac.
6 Cemecmp 30 15 0

1-8 Yacrs 1 16 8 0

1-2 CTpoeHue TBepaBbIX TeJl. Bcero aynutopHbIx 4acos
Kpucramumaeckue u aMopgHbIe Tela. 4 |2 [0
Kpucrannuueckas cTtpykrypa (pemerka, 6asuc, onepauuu Omnunaiin
CUMMETpUH, TUIIBI penieTok bpase). 0 0 0
O06o03HaueHue KpucTauIorpaguuecKux HarpaBJIeHUH 1
IIJIOCKOCTEMN B KpUCTasule. PEHTreHOCT-pyKTYypHBIN aHAJIU3.

AHU30TpONUSA KPUCTAIUIOB.

Knaccugukanus KpucTayuioB 1O THIIAaM XUMHUYECKUX CBS3CH:
- HOHHBIE KPUCTAJUIBI (MOHHASI (TE€TEPOIOJISIPHAS) CBSI3b);

- aTOMHbIE KPUCTAJUIbI(KOBAJIEHTHAs (TOMEOIIOJIIpHAsi) CBSI3b);
- METAJUIMYECKHE KPUCTaJIbl (METANINUECcKas CBsI3b);

- MOJIEKYJISIPHBIE KPUCTAJUIbI (BOAOPOIHAS CBS3b).
ConocraBneHue pa3aIu4HbIX TUIIOB cBs3el. KoBaneHTHas
CB$I3b U MTOJIYIIPOBOJIHUKOBBIE CBOMCTBA KPUCTAJIIIOB.

3-4 JedeKTbl B KPUCTAJLIBIX. Bcero ayiuTopHbIX 4acoB
JehekTsl B KpHCTaIIaX: 4 |2 [0
- MEXIO0Y3/1UsI U BAKaHCUH, Omntaiin
- nepextsl no LlorTkwy; 0 0 0
- nedextsl o Openkernto;

- TUCJIOKalUU (KpaeBble U BUHTOBBIE);
- IPUMECH BHEIPEHMSI M 3aMEILEHUS.

5-8 TenoBble cBolicTBa TBepAbIX TeJl. POHOHBI. Bcero aynutopHbIX yacoB
Cunbl, Ae¥CTBYIOIIME MEXKY YaCTULIAMU TBEPIOTO TeEa. 8 | 4 | 0
XapakTep TEII0BOI0 IBUKEHUS B KPUCTAIIIAX. Ownnaitg
["apmonmnueckoe npudIMKeHHE: 0 0 0
- KoJIe0aHUs LEMOYKH OJMHAKOBBIX aTOMOB (HOpMaJlbHbIE
Kosie0aHUs PELIeTKH, CIIEKTP HOPMallb-HbIX KOJIeOaHMi);

- KoJIeOaHus B LIENIOYKE HEOIMHAKOBBIX aTOMOB;

- aKyCTUYECKHE U ONTHYECKUE KOJIeOaHHsI PeLeTKY;

- (poHOHBI.

TemnoeMKoCcTb TBEPABIX TEIN.

- 3akoH [ltononra u Iltu;

- KBAHTOBBIE TEOPUH TEIUIOEMKOCTH (TeopHst DHHIITEHa,
Mozeinb [lebas).

TemmonpoBoHOCTH TBEPABIX TeN. POIb aHTapMOHUYHOCTH
KoJe0aHuH.

9-15 Yacts 2 14 7 0

9-11 30HHAs1 TeOPUA TBEPIbIX TeJl. Bcero aynutopHsix 4acos
DHepreTuyeckre ypoBHU CBOOOTHBIX aTOMOB. 8 ’ 4 ’ 0
O06001IeCTBIEHNE MIEKTPOHOB B METAJIJIE (SHEPTETHICCKUE Owunaitn
Oapbephbl, TYHHETUPOBAHKE, pacllien-JIeHUEe YPOBHEH). 0 0 0

DHEpreTUYeCKue 30HbI JIEKTPOHOB B KPUCTAJLIE:

- IPUMEPHI 00Pa30BaAHUS SHEPTETUIECKHIX 30H;

- IeTICHUEe Ha METAJUIbI, IOTYIPOBOAHUKH, TUIICKTPHKH.
OCHOBBI 30HHOI TEOpUU:

- anabaTUYeCcKoe MPUOIMIKEHNE;

- OJIHOAJIEKTPOHHOE PUOITIIKEHUE;

- Teopema broxa.

Mopens Kponura-Ilennu:




- aHaJIU3 MOJIENHN:

- 3aBUCUMOCTb DHEPIUH JICKTPOHA OT BOJIHOBOTO BEKTOpa B
pa3pelleHHBIX 30HaX;

- 30HbI bpuiosna B 3anaue Kponura-llennu;

- OTPaHUYEHHOCTb MOJIEIIN.

O¢dexTuBHAA Macca NEKTPOHA, KBA3UUMITYJIbC.
CobcTBeHHbIE TOTYIPOBOAHUKH. [IoHATHE O ABIpKaX.
PexomOunanus. IlpoBogumocTs B cOOCT-BEHHBIX
IIOJIYTIPOBOIHUKAX.

IIpumecHbIe OTYIIPOBOAHUKH. JJOHOPBI M aKLENTOPBI.
IIpumepsl.

PaBHOBeCHBIE KOHIIEHTPALMN CBOOOAHBIX HOCUTENIEH 3apsiia B
IIOJIYTIPOBOIHUKAX

- ypoBeHb PepMU B NIOIYyNIPOBOIHUKAX;

- 3aBHCHMOCTb KOHIIEHTPAIIUN CBOOOIHBIX HOCUTEJIEH OT
10JIO’KEHUS ypoBHS DepMu;

- KOHIICHTPALMs HOCUTEIIEN U T0JI0KEeHHE YpOoBHS Pepmu B
COOCTBEHHBIX TOIYIIPOBOAHHUKAX;

- KOHLIEHTpALl¥sl HOCUTEJIEH U nosioxkeHne ypoBHs depmu B
IIPUMECHBIX MTOJIYIIPOBOIHHUKAX.

12-15

DJIEKTPONPOBOJHOCTD B MOJIYNPOBOAHUKAX. KOHTaKTHBIE
SIBJICHUS B MOJIYyNIPOBOJHUKAX.

DIEeKTPOIPOBOHOCTH HEBBIPOXKICHHOTO ra3a.

[TonBUKHOCTB HOCUTEJIEH 3aps/a U €€ 3aBUCUMOCTb OT
TeMIIepaTyphl.

CoOcTBeHHass IPOBOIUMOCTb MOIYIIPOBOAHUKOB U €€
TeMIepaTypHasi 3aBUCIMOCTb.

[TpumecHast MpOBOAMMOCTD MOITYIPOBOJHUKOB U €€
TeMIepaTypHasi 3aBUCHIMOCTb.

Omnpenenenue TUIAa TPOBOAMMOCTH MOJTYIPOBOIHUKA.
Oddext Xomra B o6pasiie coO CMEIIAHHON MPOBOJAUMOCTHIO U
€ro TemrepaTypHasi 3aBUCUMOCTb.

eHepauus, IMPPy3us 1 aperd B MOITYIPOBOJHUKE, OIU3KOM K
cobctBeHHOMY. KoadduumenT Ounonsproit auddysun.
W3nyvarenbHas pekomOuHaius. [loBepxHoCcTHas
pexomOuHanus. besusnyuarenbHas pekoMOUHaLMs. Y POBHU
NpUIUIIaHUS. Y POBHU pekoMOuHanuu. DdpdexT Xouia B
o0pa3lie Co CMEIaHHOM TPOBOAUMOCTBIO.

Bcero ay1uTopHbIX 4acoB

6 |3 [0
Oumnain
0 0 0

COKpaH_IeHHLIC HAaMMEHOBAHUS OHJIAH OMIIMIA:

Oo6o3nauenue | [lo1HOEe HAMMEHOBAHHE

9K ONEKTPOHHBIN KypC

IIM ITonTHOTEKCTOBBIN MaTepuan

I11JI ITomHOTEKCTOBEIE IEKIIUN

BM Buneo-maTepuaisl

AM Aynno-marepuainsl

I1p3 IIpesenTanuu

T TecTsl

5CM DNEKTPOHHBIE CIIPaBOYHBIE MaTEPHAIb
nC VM HTEepaKTUBHBIA CAaWT




TEMbI IPAKTUYECKUX 3AHATUN

Henesan | Tembl 3ansiTuii / Conepxxanue

6 Cemecmp

1-2 Crpoenne TBepAbIX TeJl.

Crpoenue TBepbIx Tesl. Kpucramnueckue u amopdusle tena. Kpucramnyeckas
CTpyKTYypa (pemeTka, 6a3uc, onepanuu CAMMETPHH, TUIIH pemeTok bpase). O6o3HaueHue
KpucTayuiorpaduyeckux HarpaBiIeHUH U miIockoctel B kpucraiie. Knaccugpukanus
KPHUCTAJIOB 110 TUTIAM XUMHYECKHX CBsi3eH. JleeKkThl B KpucTayIax.

3-4 JAudppakuus
MeTo/b1 HccieTIOBaHUS KPUCTAIUIOB C IOMOIIBIO nudpakimu. Y cinosue Bynbda-bparra.
Ycnosue Jlays.

5-6 TenoBbIe CBOMCTBA TBEPABIX TeJI.

Cuitbl, ICHCTBYIOIIME MEKY YaCTULIAMHU TBEPJIOTO Tejla. XapaKkTep TEIIOBOTO JIBM)KCHHUS B
kpuctamax. ['apmornyeckoe npudanxkerne. ®oHOHBI. Term0eMKOCTh TBEPABIX TE.
TemmoemMkocTh MeTaioB. TeII0NPOBOIHOCTD TBEPABIX TEII. POJIb aHrapMOHHYHOCTH
Koje0aHuii aTOMOB.

7-8 JuieMeHThI QU3HYeCKOH CTATHCTHKH.

Monens cBOOOJHBIX IEKTPOHOB U €€ MPUMEHEeHHe K MeTauiaM. Kiraccuaeckas
3JIEKTPOHHAs Teopusi MeTayIoB. KBaHTOBas Teopus 3JIEKTPOHOB B MeTaie. TemIoeMKOCTb
METaJIJIOB (KBAaHTOBBIHM BapuaHT). TennonpoBOAHOCTh METAJLIOB.

9-10 DJIEKTPONPOBOAHOCTH B MOJIYNIPOBOIHHKAX.

[ToBM>KHOCTH HOCUTEIICH 3apsijia U €€ 3aBUCUMOCTh OT Temneparypbl. CoOCTBEeHHAs
MIPOBOJIMMOCTH TOJIYIIPOBOHUKOB U €€ TeMIIepaTypHas 3aBUCUMOCTh. [IpumecHas
IMPOBOAVMOCTD IMOJYIIPOBOJHUKOB U €€ TCMIICPATypHas 3aBUCUMOCTb. OCHOBEI
CBEPXIPOBOMMOCTH.

11 HepaBHOBeCHBIE 3JIEKTPOHBI H AbIPKH.

I'eneparus 1 pekOMOMHALIMS HEPABHOBECHBIX HOCUTENEH 3apsa. bunonspHas renepanus
HOCHUTENEH 3apsiia noJ AelcTBueM cBeTa. POoTonpoBOAUMOCTE. Bpems xu3Hu
HEPABHOBECHBIX HOCHUTENEH 3apsAa. Y paBHEHUE HENIPEPHIBHOCTH B MOJIYIIPOBOIHUKAX.
Juddy3uonnslil u nperidonblii Toku. CooTHOIIEHNE DUHIITEHHA.

12 3oHHas TeopHusi TBEPABIX TeJl.

D¢ddexTuBHas Macca INEKTPOHA, KBa3UUMITYJIbC. COOCTBEHHbIE MOTYNPOBOAHUKH. [IoHsATHE
o abIpkax. PexomOunanus. [IpoBoiuMocTs B COOCTBEHHBIX MOTYIIPOBOAHUKAX. [IpuMecHbIe
MOJTYITPOBOTHUKHY. PaBHOBECHBIE KOHIICHTPAIIUU CBOOOIHBIX HOCUTEIEH 3apsiaa B
noJynpoBoHUKaX. [IoTHOCTE cocTostHUi B 30HE. YpoBeHb depMu B OIYIIPOBOIHUKAX;
3aKoH JENCTBYIOIIMX MacC. 3aBUCUMOCTh KOHIIEHTPAIlM1 CBOOOJHBIX HOCUTENEH 1
N0JI0’KEeHMsI ypoBHA DepMU B COOCTBEHHBIX MOJTYITPOBOIHUKAX OT TEMIIEPATypHI.
3aBHCHMOCTh KOHIIEHTPAIIH HOCUTENICH H MOJIOKEHHS YPOBHSI DepMu B MPUMECHBIX
MIOJIYITPOBOJIHUKAX OT TEMIIEPaTyphl.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

ITpy ocBOEHMM AAHHOM NHCLUIUIMHBI OCHOBHYIO POJIb MIPAIOT ayAUTOPHBIE 3aHATHS B BHJE
JeKIUH, a TakXke caMOoCTOsSTeNbHas padoTa CTYAEHTOB, 3aKIIOYAIONIAsICS B BHIMOJIHEHUU 3a/laHUM,
MOBTOPEHUH M3YYEHHOTO MaTepHaja U MOJArOTOBKE K KOHTPOJIBHBIM MEPONPUATHAM. J{J1s1 TOrO 4TOObI
JaTh COBPEMEHHOE COCTOSIHUE (U3MKH TBEPAOrO Teja, MPEeIyCMOTPEHO IIMPOKOE HCIOJIb30BaHUE
COBPEMEHHBIX HAy4YHBIX pa0OT W MyOJHMKAIMKA TO JAaHHOW Teme, mocemieHue jgabopatopuii HUAY
MUOU. Pexomenyercs nocemeHne CTyJJeHTaMi HaydHbIX CEMUHAPOB U KOH(EPEeHIIMI, B TOM YHUCIIE,




npoBoauMbIXx B pamkax Hayunoii ceccum HUAY MHUOU, a Ttakke B JIpyrMX MOCKOBCKHUX
YHUBCPCUTCTAX U MHCTUTYTAX.

7. ®OH/JI OHEHOYHbLIX CPEJACTB

@OH/1 OLIEHOYHBIX CPEACTB 10 JUCLUIUIMHE O0ECIIEUNBAET MPOBEPKY OCBOCHUS IUIAHUPYEMBIX
pe3yabTaToB 00y4eHHs (KOMIIETEHIMHA W UX HWHAMKATOPOB) MOCPEACTBOM MEPOIPHUATUN TEKYIIETO,
PYOEKHOIO ¥ MPOMEXKYTOYHOI'O KOHTPOJISI IO JUCLUIUINHE.

Ces3p Mexay (opMHUPYEeMBIMH KOMIIETEHLHAMH M (opMaMH KOHTPOJI HUX OCBOCHMS
IpEeJCTaBJIeHa B clleAyrollel TabauLe:

KOMlIeTeHIII/IH I/IH)II/IKaTOPLI OCBOCHUA ATTeCTaII]/IOHH()e MeponpusiTue
(KTI 1)

OIK-1 3-OIK-1 3, K-8, KI-15
V-OIIK-1 3, K-8, KI-15
B-OITK-1 3, K-8, KI-15

TIK-1 3-TIK-1 3, K-8, KI-15
V-TIK-1 3, K-8, KI-15
B-TIK-1 3, K-8, KI-15

VKE-1 3-YKE-1 3, K-8, KI-15
V-VKE-1 3, K-8, KI-15
B-VKE-1 3, K-8, KI-15

HIkaabl OeHKU 00pa30BaTeIbLHBIX JOCTHKEHH I

[Ikana KaXaA0ro KOHTPOJIBHOI'O MEPOIPUSITHS JIEKUT B Ipeaenax oT 0 10 yCTaHOBJIEHHOIO
MakcHUMajbHOro Oaiia BKIOUMTENbHO. MTOroBast arrecranus no nucuuiuivHe oreHusaercs mno 100-
OayuIbHOM IIKase W MpeAcTaBiseT co0oi cymMMy 0aiioB, 3apabOTaHHbBIX CTYJEHTOM IPU BBIIIOJHEHUU
3aJlaHui B paMKax TEKYILEro ¥ MpoOMeKyTOUYHOTO KOHTPOJIS.

HToroBas o1ieHKa BBICTABISETCSI B COOTBETCTBUHU CO CJ'ICIIYIOIJ_Ieﬁ IIKAJIOM:

CymMma 6amioB | OrieHka o 4-ex Orenka TpeGoBanus K ypOBHIO OCBOSHUIO
OaJJILHOM IIIKAJIE ECTS y4eOHOM TUCIUTLINHEI

OreHKa «OTIUYHOY BBICTABIISAETCS CTYIEHTY,
€CIIH OH INIyOOKO U IPOYHO YCBOMII
MPOrpaMMHBIN MaTepuall, HCUEPIIbIBAOLIE,
M0CJIE0BATENBHO, YETKO U JIOTHYECKU
CTPOMHO €ro U3jaraer, yMeeT TECHO
YBA3BIBAaTh TEOPHUIO C PAKTHUKOM,
HCIOJIB3YET B OTBETE MaTepHal
MOHOTpaUIECKOHN JINTEPATYPHI.

90-100 5 — «omauuno» A

85-89 B OleHKa «XOPOIIO» BBICTABISETCS CTYIEHTY,

75-84 C €CJIM OH TBEPJAO 3HAET MaTepuall, TpaMOTHO U

4 — «xopouioy IO CYHIECTBY U3JIaraeT €ro, He AOIyCKas
70-74 CYLIECTBEHHbIX HETOUHOCTEN B OTBETE HA
BOIIPOC.

65-69 O1LieHKa «y/IOBICTBOPHTEIHHO)

3_ BBICTABIISIETCS CTYICHTY, €CITH OH MMEET
3HaHMsI TOJIBKO OCHOBHOI'O MaTepHaia, Ho He
YCBOMII €70 JeTaNel, JOMyCKaeT HETOUHOCTH,
HEIOCTATOYHO MPABUIIbHBIE (HOPMYIHPOBKH,

60-64 «Y0081EMBOPUMENLHOY E




HapyILIEHUs JIOTHYECKOH
[10CJIEI0BATENILHOCTH B U3JI0KEHUU
MIPOrpaMMHOI0 MaTepuana.

O1ieHKa «HEYIOBJICTBOPUTEIEHOY
BBICTABJISIETCS CTYICHTY, KOTOPBIN HE 3HACT
3HAYUTEILHON YaCTH MPOrPAMMHOTO

9_ Marepuara, J0MyCKaeT CyIleCTBCHHbIC
Hwuxe 60 F oumOku. Kak mpaBuio, omeHka
«Hey00eNEMEOpUMENLHON «HEY/IOBJICTBOPHTEIILHO» CTABHUTCS
CTyJICHTaM, KOTOPbIE HE MOTYT MPOJIOIKUTh
o0OydeHue 0e3 JOTOHUTEIILHBIX 3aHATHIHA 10
COOTBETCTBYIOIICH AUCIUTUIHHE.

8.  YUEBHO-METOJIMYECKOE U TH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCLHUIIIAHBI

OCHOBHAZ JIMTEPATYPA:

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

2. DU U 83 KpanroBas ¢usuka. OCHOBHBIE 3aKOHHI : yueOHoe nocodue, Mponos U. E., Mocksa:
Jlaboparopust 3HaHwMiA, 2021

3. 538.9 1130 OcHOBBI pU3HUKH KOHIEHCUPOBAHHOTO COCTOSIHUSA : yueObHoe nocodue, [lerpos FO.B.,
Honronpyansiii: Uatennexr, 2013

4.539.2 H63 C6opHuk 3agau no kypcy "®usnka tBepaoro tena" : , Maiimucros A.U., Hukomnaes
WN.H., Mocksa: HUAY MU®U, 2009

5. 91 H63 Coopnuk 3anay no kypey "®usuka tBepaoro tena" : , Maitmucto A.U., Hukomnaes 1.H.,
Mocksa: MUDU, 2009

6. OU1 K31 CoBpemeHHbIe pobsieMbl (U3UKHA KOHJEHCUPOBAHHOTO cocTosiHus : , Kpacasun A.B.,
Kamypuukos B.A., Mocksa: MU®U, 2008

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

8. OU I 18 dusuka nosynpoBOoJHUKOB : yueOHoe nocodue, [llanumosa K. B., Cankr-IletepOypr:
Jlann, 2022

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

2. 537 I'68 MarepuajioBejIcHHE ITOYIPOBOJHUKOB U JUIJICKTPHKOB : YICOHUK IS BY30B, JlammeBckuii
M.A., Topenux C.C., M.: MUCHC, 2003




3. 621.3 C49 OcHOBBI MaTEPHAIOBEICHUS U TEXHOJIOTHH IOJYIIPOBOJIHHUKOB : Y4eb. mocodue st
By30B, Ciyuunckas U.A., Mocka: MU®DU, 2002

4. 539.2 K31 CoBpemennsie nmpodsiemsl ¢pu3uku tBepaoro tena Y. 1 [ensiit u 1poOHbIil KBAHTOBBIS
addextor Xomna, Kamypuukos B.A., Mocksa: HUAY MUOU, 2011

5. 621.38 '95 TrepaoTrenbHas JIEKTPOHKKA : yueOHOE mocodue s By3oB, ['ypToB B.A., Mocksa:
Texnocdepa, 2008

6. 53 JI22 Teopernueckas ¢uzuka T.5 Cratuctudeckas ¢puszuka.U.1, Jlanmay JI./1., Mockaa:
duszmariut, 2013

[MPOI'PAMMHOE OBECITEYEHUE:

CrnenmasibHOE TIpOrpaMMHOE O0ecriedeHre He TpeOyeTcst
LMS U UHTEPHET-PECYPCHI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHAJILHO-TEXHWYECKOE OBECIHEYEHHME YUEBHOW
JUCLUIINHDBI

CHeHI/IaHLHOC MaTCPpHUAJIbHO-TCXHHUYCCKOC obecreyeHne He Tpe6yeTc;I

10. YYEBHO-METOAUYECKHUE PEKOMEHJALMU U1 CTYAEHTOB

[lpu wu3ydeHUM Kypca HEOOXOJUMO YCBOUTH OCHOBHBIC (PH3MYECKUE XapPaKTEPUCTUKU
KOHJICHCUPOBAHHOTO COCTOSIHHSI BEIECTBA, OMPEICISIONINE CBOWCTBA METAJUIOB, JUAICKTPUKOB M
MOJYTPOBOIHUKOB. HeoOX0aMMO OCBOMTH OCHOBHBIE 3JIEMEHTHI KPUCTAIOrpagHuyeckoro aHaln3a,
YMETh pa3inyaTh OCHOBHBIC THITBI KPUCTAIMYECKUX CTPYKTYp IO COOTHOIICHHIO JUIMH |
HAlpaBJICHUH OCHOBHBIX BEKTOPOB JJIEMEHTApHBIX SUEEK. YMETh YETKO ONpEAeNATh HAlpaBJICHUS U
TUIOCKOCTH B KYOMYECKHMX KpUCTalaX, UMETh YETKOE IpEeICTaBICHHE O (DU3UYECKHX SBICHUSIX,
JeKANMX B OCHOBE PEHTICHOCTPYKTYPHOTO aHanu3a. [lOHMMaTh CBSI3b BHEUIHEH CHMMETpPHU
KPHCTAJUIOB C BHYTPSHHEH CUMMETPHUEH JIEMEHTAPHBIX SYCeK.

Hamnexur moHMMATh TNPHUPOJY MEKATOMHBIX M MEXMOJCKYSIPHBIX B3aMMOJICHCTBUIA,
OIPEACISIFONINX KIACCU(DUKAIIMIO KPUCTAIIIOB MO THIIAM XMMHUYECKON CBSI3H.

Jlns Tydniero yCBOSHMM TEOPHH aTOMAapHBIX M MOJIEKYJSIPHBIX OpOuTaield W oOpa3oBaHHS
THOPUIN3UPOBAHHBIX OpOHTANICH PEKOMEHIYeTCsl MCIOJIb30BaHHE MHTEPAKTUBHOTO pecypca B CETH
Wurepuer «anepest ATOMHBIX u MOJIEKYJISIPHBIX opOuTanei»:
(http://winter.group.shef.ac.uk/orbitron/). Ha ocHoBaHMM CpaBHEHUS pa3iIMYHBIX THUIOB XMMHUYECKOMH
CBSI3M OCO3HATh, YTO CBOWMCTBA HACKHINICHHOCTH W HAMPABICHHOCTH KOBAJCHTHOMN CBS3M JIAIOT HAYANIO
MOJIYTIPOBOTHUKOBBIM CBOHCTBaM KPUCTAJLIOB.

Heo0x0auMo 4E€TKO YCBOMThH KIACCH(DUKAIMIO CTPYKTYPHBIX HECOBEPILICHCTB 10 Pa3MEpHOMY
NpPU3HAKY, 3HATh NPUYMHBI U YCJIOBUS MX BO3HUKHOBEHHsI, MIOHUMATh, KAKHE CBOWMCTBA KPHCTAJLIOB
HanOoJIee YyBCTBUTEIBHBI K Ie(PEKTaM Ka)JI0TO TUMA. 3HATh (PU3HUYECKYIO MIPUPOIY B3aHMOICHCTBUS



ne(eKkToB. YMeTb OOBSCHATh, IOYEMY TOUYEYHbIE JEPEKTHl SBISAIOTCA TEPMOJAMHAMHUYECKU
PaBHOBECHBIMH, & IPYTHE THIIHI 1e(EKTOB — HEPABHOBECHBIMH.

HyxHo 3HaTh (pu3mveckue OCHOBBI TEIUIOBOTO JBIDKEHHSI aTOMOB WJIM MOHOB B KpHCTasax,
[IOHUMATh CBSI3b MEXAY TUIOM XHUMHUYECKOW CBSI3U U XapaKTepOM CHJI, ACUCTBYIOIIMX MEXAY
yacTULlaMUd B KpUCTalulaX. YMETh I0Jy4yaThb JAMCIIEPCUOHHBIE 3aBUCUMOCTH B TapMOHUYECKOM
NpUOJIMKEHUN B HENPEpPhIBHOM CTPYHE M B OJHOMEPHBIX LIENOYKAX OJMHAKOBBIX M Pa3JIMYHbIX
aTOMOB. 3HaTh, YTO JHUCKPETHOCTb PACIIOJIOXKEHHS aTOMOB B LIETNIOYKE NOPOKIAET OIPaHUYCHHOCTh
CBEpXY 4acTOThI KOJeOaHUH, a HAJTMYUE B LIENIOYKE aTOMOB JIBYX THUIIOB — IOSIBJICHUE aKyCTUYECKOH U
OINTUYECKOM BeTBeH koyieOaHuil. 3HaTh OCHOBHBIE JIEMEHTHI (PU3UUYECKON CTATUCTUKHU, IPUMEHSEMbIE
IUIL OTMMCAaHUS MaKpOCKOIMYECKUX CHCTEM. 3HaTh omnpezencHue (PoHOHA, MOHMMATH CTPYKTYPY
(OHOHHOTO CIieKTpa. 3HATh OCHOBBI KBAHTOBBIX TEOPHH TEINIOEMKOCTH TBEPAOTO Tea. YMETh YETKO
(GbopMyIHpOBaTh YIPOIIAIOUIME MPEINOJIOKEHHUS, IOJOXKEHHbIE B OCHOBY Teopuii [lebas wu
OlHIITENHA.

Heo6xonnMo 0co3HaTh, 4YTO TEIUIOBOE PACUIMPEHHE Tell OO0YCIOBIEHO AHIAPMOHUYHOCTHIO
KoJIeOaHUH.

HyXHO 3HaTb OCHOBBI 30HHOW TEOPUH: IIOCTAHOBKY 3a/layd HaXOXKICHUS COOCTBEHHBIX
3HAYEHUH SHEPrUM U BOJHOBBIX (DYHKIMI 3JIEKTPOHOB B KpHUCTaJle, IOHUMATh, KaKue YIpPOLIAIOIINe
MIPEIOI0KEHUS JISKAaT B OCHOBE ara0aTHMYECKOr0 M OJHOAJIEKTPOHHOrO mpuOmmkeHus. [1oHSTH,
KaKhe NPEANOChUIKM IO3BOJIMJIM HAWTH BHJI BOJHOBOM (YHKIMHM »JIIEKTpOHAa B KpHUCTaIe
(chopmymupoBats Teopemy broxa). Creayer NMOHSTh CMBICI U HEOOXOAMMOCTh BBEACHUS TOHSTHS
3¢ heKTUBHONH Macchl. 3HATH CyTh MeToAa 3(PQGEKTUBHBIX MAacC, €ro OCHOBHBIC NPEUMYIIECTBA H
OrpaHMYeHUs. 3HATh MPUHLUI SKCIEPUMEHTAIBHBIX METOIOB ONPEIEIICHNUsS KOMIIOHEHTOB TEH30pa
3¢ peKTUBHBIX Macc.

HNmers uérkoe npeAcTaBiIeHHE O CHoco0ax aHaluu3a JICTUPOBAHHBIX IOJIYIIPOBOJAHUKOB.
ITonnmaTh 0coOeHHOCTH MpUMeHeHus crnocoda paccmorpenus npumecedt Il m V rpynn B Si kak
BOJIOPOJIONIOAOOHOTO  aToMa, Haxojsduierocs B cpede ¢ 3(GQGEeKTUBHOW  TUAIEKTPUUYECKON
MIPOHUIIAEMOCThIO0. 3HATh OIpe/eleHHe 3IHepreTuyeckoro ypoBHs depmu. YMeTh aHanu3upoBaTh
KOHILIEHTpalluu CBOOOJHBIX HOCHUTEJEH 3apsja MO MOBEAEHUIO0 ypoBHS PdepMH B 3aBUCHUMOCTH OT
BHEUIHUX BO3JEHCTBUI (TeMIepaTypbl, BHEIIHETO 3JIEKTPUUECKOTO MOJIs).

HNmeTs npencrtaBieHue 00 3JIEKTPOHHOM M JBIPOYHOM MPOBOJMMOCTH B COOCTBEHHBIX H
IIPUMECHBIX IIOJYNPOBOJHUKAX. 3HATh ONPEICIECHUE IOABWKHOCTH HOCHUTENEH 3apsiia U yMETb
OOBSICHATH €€ TeMIepaTypHYIO 3aBUCHUMOCTb. YMETh aHAJIU3UPOBaTh TEMIEPATYPHYIO 3aBUCHMOCTb
COOCTBEHHOMW M MPUMECHON MPOBOIUMOCTH.

3HaTh CHOCOOBI 3KCIEPUMEHTAIIBHOTO ONpEENeHHUs] TUIAa MPOBOJAUMOCTH MOJIYIPOBOIHUKA.
3Hath (uznueckue OCHOBBI APdekra Xoula, YMETh OOBICHATH TEMIEPaTypHOE MOBEACHUE
XO0JIJIOBCKOM Pa3HOCTH MOTEHIMANIOB. MIMeTh KauecTBEHHOE MPEJCTABIEHHUE O rajlbBaHO-MarHUTHBIX
SIBIIGHUSIX, KOTOPbIE MOTYT COITPOBOX/1aTh X OJUIOBCKHE U3MEPEHUSI.

11. YYEBHO-METOJUYECKHUE PEKOMEHJIAIIUM JJIS TIPEINIOJABATEJIEA

HeobxonuMo 1ath CTyJeHTaM BO3MOKHOCTh YCBOUTH OCHOBHBIE (DU3MUECKHE XapaKTEPUCTUKU
KOHJICHCUPOBAHHOTO COCTOSIHMSI BEILECTBA, ONPEAEISIONIME CBOMCTBA METAUIOB, JUAJEKTPUKOB M
MONynpoBOJHUKOB.  CieayeT  MO3HAKOMHUTb  CTYA€HTOB  C  OCHOBHBIMH  3JIEMEHTaMU
KpucTaiorpaiuecKkoro aHainu3a KpucTauioB. HayduTs ompenensiTe HampaBlIeHHUs M IJIOCKOCTH B
KyOMYEeCKHUX KpUCTaJUIaX, AaTh YETKOE MPECTaBIeHNE O (U3UUYCCKUX SIBICHUSAX, JISKAIUX B OCHOBE



PEHTIE€HOCTPYKTYPHOIO aHajln3a. YKa3aTh Ha CBs3b BHEUIHEH CUMMETPHUU KPHUCTAJUIOB (OTPAaHKH) C
BHYTPEHHEN CUMMETPHUEN DIIEMEHTAPHBIX SYEEK.

Cnenyer faTh IIpeACTaBICHHME O NPUPOJE MEXKATOMHBIX U MEKMOJIEKYJISIPHBIX
B3aMMOJICHCTBHIA, ONIPEACIIAIONINX KIACCUPUKAIIMIO KPUCTAIUIOB 110 THIIAM XUMHUYECKOH CBS3H.

Jlis my4iiero yCBOGHHM TEOPUHM AaTOMApHBIX M MOJEKYJSIPHBIX OpOuTaneil u oOpa3oBaHuUs
rUOpUIN3UPOBAHHBIX OpOMTaIed PEeKOMEHAYETCS MCIIOJIb30BaHHE MHTEPAaKTUBHOIO pecypca B CETH
WuTepuer «["anepes ATOMHBIX U MOJIEKYJISIPHBIX opouranen»:
(http://winter.group.shef.ac.uk/orbitron/). Ha ocHOBaHMM CpaBHEHHUS Pa3IUYHBIX THIIOB XHUMHYECKOMN
CBSI3M I10Ka3aTh, YTO CBOMCTBA HACBHIIIEHHOCTH W HAIPAaBICHHOCTU KOBAJICHTHOM CBS3U JAOT HAYAJIO
IIOJIYIIPOBOTHUKOBBIM CBOMCTBAM KPUCTAJIIOB.

Jatp kmaccu(uKanuioo CTPYKTYPHBIX HECOBEPIICHCTB IO Pa3MEPHOMY NPU3HAKY, BBIIBUTH
IIPUYMHBl UX BO3HUKHOBEeHMS. [loka3aTh, Kakue CBOWMCTBa KPHUCTaNIOB HaubOoJiee YyBCTBUTEIbHBI K
nedexram kaxxaoro tumna. Jlate mpenctaBieHHE O MPUPOJE B3auMoaercTBUs 1eekToB. OOBICHUTD,
[I0YeMY TOYEUHbIE JePEKThI ABISAIOTCS TEPMOAMHAMUYECKH PABHOBECHBIMU, a JPyTUe THIIbI Ae(EeKTOB
— HepaBHOBeCHbIMU. IIpuBecTH XapakTepHble IMpUMEpbl MCIOJIb30BaHUs JedekToB ((popmupoBaHue
CKPBITOTO M300paskeHusl Ha POTOIUIEHKE U APYTHUE).

[To3HaKOMUTH CTYACHTOB C (PU3MUECKUMHU OCHOBAMHM TEIJIOBOT'O JBM)KEHUS aTOMOB M MOHOB B
KpHCTaJUIaX, yKa3aB Ha CBA3b MEXAY THUIIOM XMMHUYECKOM CBSA3M M XapaKTEPOM CHJI, JEUCTBYIOIIMX
MEX]y YaCTHLIaMH B KpUCTaJuIaX. BeiBecTH U rpaduuecku n300pa3uTh AUCIEPCHOHHBIC 3aBHCUMOCTH
B TAPMOHHYECKOM TPUOIIKEHUH B HETIPEPHIBHOM CTPYHE M B OJHOMEPHBIX IETIOYKaX OAMHAKOBBIX U
pa3nuyHbIX aToMOoB. OOpaTUTh BHUMAHUE HA TO, YTO JUCKPETHOCTh PACIIONIOKEHUS ATOMOB B LIETIOUKE
MIOPOYKAAET OrPaHUYEHHOCTh CBEPXY YaCTOTHI KOJIeOaHUH, a HAJIMYME B [IEMIOYKE aTOMOB /IBYX THUIIOB —
NOSIBJICHHE AaKYCTHMYECKOW M ONTHYECKON BeTBel KkoseOaHuil. HanmoOMHUTH OCHOBHBIE 3J1€MEHTHI
¢u3nyeckoil CTaTMCTUKM, MPUMEHSAEMbIe ISl ONMCAHUS MAaKpOCKONHMYecKux cucrem. Jlath
omnpeneneHue GpoHoHa, OOBSICHUTH CTPYKTYpPY (POHOHHOTO creKkTpa. JlaTh OCHOBBI KBAaHTOBBIX TEOPHil
TEIIOEMKOCTH TBEPAOIO TENA.

[TokazaTh MaTeMaTHYECKH, YTO TEIUIOBOE pacIIMpeHHe Tell 00yCIOBIEHO aHTaPMOHUYHOCTHIO
KoJ1e0aHu.

JlaTb OCHOBBI 30HHOH TEOpPUU: TOCTaBUTh 3a/ady HAXOXKJIEHUS COOCTBEHHBIX 3HAYEHMU
SHEPrUM U BOJIHOBBIX (YHKIMM 3JEKTPOHOB B KPUCTAJJIE, BBOJS YIPOULIAIOIIME MPEIINOJIOKEHNUS,
JeKallie B OCHOBE aJuabaTHYecKOro M OJIHOIEKTPOHHOro mnpubmmkeHus. Iloka3aTe OCHOBHBIE
NPENOChIIKM, TO3BOJIMBIIME HAWTH BUJA BOJHOBOM (YHKLIMH 3JIEKTpOHA B  KpHUCTaJlIe
(chopmynupoBaTh Teopemy bioxa).

Pa3bscHUTH CMBICT U HEOOXOUMOCTh BBEJCHUS MOHATHS 3((EKTUBHON MAcChl, a TAKXKE CYTh
MeToJ1a 3 (HEKTUBHBIX MacC, €ro OCHOBHBIE IIPEUMYILECTBA U OrpaHuyeHus. [l03HaKOMUTH CTYAEHTOB
C 3KCIIEpUMEHTAIIbHBIMU METOIAMH ONPE/IEICHNS KOMIIOHEHTOB TeH30pa 3(P(EKTUBHBIX Macc.

Pacckazarb 0 cnoco0ax aHanu3a JETMPOBAHHBIX MOIYNPOBOAHMKOB. OOpaTUTh BHUMaHUE Ha
OCOOCHHOCTH TpUMEHeHus crocoba paccmorpenuss mnpumeced III m V rpynn B Si kax
BOJIOPOJIONIONOOHOTO  aToMa, Haxojsdmierocs B cpeae ¢ 9((EKTUBHOW  AMAIEKTPUYECKON
IIPOHUIIAEMOCTBI0. 3HaTh OIpeAeieHue 3Heprerudeckoro ypoHs ®depmu. Hayunts ananusmpoBatrhb
KOHIIGHTPALMU CBOOOJHBIX HOCHTEJEH 3apsjia Mo IMOBeleHUI0 YpoBHS PepMu B 3aBHUCUMOCTH OT
BHEUIHUX BO3JEHCTBUI (TEMIIEPATyphl, BHELITHETO 3JIEKTPUUECKOTO MOJIA).

Jatp mnpexacraBneHue 00 SJIEKTPOHHOM M JBIPOYHOM MPOBOJUMOCTH B COOCTBEHHBIX H
MIPUMECHBIX MMOIYIPOBOAHMKAX. [laTh onpeaeneHre NOJBUKHOCTH HOCUTENEH 3apsiia U OOBACHATH €€
TEMIIEPATypPHYIO 3aBUCUMOCTh. [IpOBECTHM aHamu3 TeMmIepaTypHOW 3aBUCUMOCTH COOCTBEHHOW U
MIPUMECHON IPOBOJUMOCTH.



[To3HAaKOMUTH CTYJEHTOB C OKCIIEPUMEHTAIBHBIMH  CIIOCOOAMH  OIpEICTCHUS  THIIA
MPOBOJIMMOCTH TOJTYIPOBOJHUKA. BpIgsBUTH (usmueckue ocHOBBI 3ddekra Xoiuia, OOBICHUTH
TEeMIIepaTypHOE MOBeIeHHEe XO0JUIOBCKON Pa3HOCTH MOTEHUHUANIOB. JlaTh KpaTKoe OoNucaHue rajabBaHo-
MarHUTHBIX SBJICHUH, KOTOPBIE MOT'YT COIPOBOX/IAaTh XOJIJIOBCKHE U3MEPEHUSI.
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