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AHHOTALMS

B kypce m3ydaroTcsi OCHOBHBIE MOJIOKEHHS (PU3UKH KOHICHCUPOBAHHOTO COCTOSIHUS, (PH3UKH

METaJIOB, JIDJIEKTPUKOB U HOJTYTIPOBOTHUKOB. PaccmarpuBarorcst AIIEMEHTHI
KpHUCTaUTOrpauIeckoro aHajiu3a TBEPAOTO Teja, BUIBl MEKAaTOMHBIX B3aUMOJICHCTBUH, 3JIEMEHTHI
30HHOM Teopuu. I[lonpo6GHO pa3zduparoTcs 0COOEHHOCTH KOBAJIEHTHBIX KPUCTAJIOB, ONpPEENISIOIINe
MOJTYIPOBOJHUKOBEIE CBOMCTBAa KPHUCTAJUIOB, Pa3IUYHBIX  CTPYKTYPHBIX
HECOBEpIICHCTB HAa OCHOBHBIC CBOWCTBA KpPUCTALUIOB. Takxke B Kypce ynaenseTcs BHHMaHHE
PacCMOTPEHHIO BONPOCOB, CBA3aHHBIX C TEIUIOBHIMH CBOMCTBaMH KPHCTAJUIOB,

CTaTUCTUYECKOH (bHBHKH (bOHOHOB U DJJICKTPOHOB. HpI/I H3JI0KCHUHU TCOpHUU TIOJYIIPOBOAHUKOB

a TaKXE BJIHUAHHC
QJICMCHTaAMH

YAENSAETCd BHUMAHUE ONMCAHUIO PAa KOHTAKTHBIX, TEPMOIEKTPUUYECKUX U TaJlbBAHOMArHUTHBIX
SIBJICHUU.

1. IEJIN U 3ATAYA OCBOEHHMS YYEBHOM JJUCHUILJINHBI

Ilenp Kypca - 03HAKOMUTH CIyHIaTelel Kypca ¢ OCHOBHBIMU (DPU3HMUECKMMM MOJEISAMU U

MaTeMaTU4YeCKUM  anmapaToM (U3UMKUA TBEpPIOro TejJa U COBPEMEHHBIMHM  JOCTHXEHHAMU
JKCIIEPUMEHTA.

2. MECTO YYEBHOM JJUCIUILJINHBI B CTPYKTYPE OOII BO

Kypc 3aknageiBaer HeoOxoaumyro 0a3y [uis  ONUCaHMS COBPEMEHHBIX INpPHOOPOB

BKCHepI/IMeHTaHLHOﬁ (1)I/I3I/IKI/I. O6CY)K,Z[aIOTC${ OCHOBHBIC TCOPCTUUCCKHUEC TIPCIACTABIICHUS (1)I/ISI/IKI/I
TBCPAOro TEjIa U AOOCTHXXCHUA OSKCICPUMCHTA. CpeIII/I O6Cy)KI[aeMBIX TEM - KPUCTAJUIMYCCKHUEC U
TCIIJIOBBIC CBOfICTBa, 30HHAasd TCOpUsA B TBEPABIX TCJIaX, CIICKTPBI KBA3NUYaCTUL, CTATUCTUKA 3JICKTPOHOB
" JBIPOK B MOJYIIPOBOAHHKAX.

3. OOPMUPYEMBIE KOMIIETEHIIUU U IINTAHUPYEMBIE PE3YJIbTATbBI
OBYYEHUA

YHI/IBepCEUHJHBIC I/I(I/IJ'II/I) O6H.I€Hp0(l)eCCI/IOHaJIBHBIe KOMIICTCHIINW

| KOI[ 1 HAMMCHOBAHUC KOMIICTCHIIUN | KO,Z[ U HAMMCHOBAHUC MHAUKATOPA JOCTUIKCHUS KOMIICTCHIIUN

[Ipodeccrnonanbuple KOMIETEHIIMH B COOTBECTBUM C 3ajjauaMd M OOBeKTaMHu (o0iacTsaMu
3HaHUN) TPOdECCUOHATBLHON A TEbHOCTHU:

PazpaboTka na3epHbIX U
ONTUYECKUX
TEXHOJIOTHi{; aHAJIN3

JlazepHbie
TEXHOJIOTHH,
AIIEMEHTHI B COCTABE

cranaapt-IIC, anaan3
ONbITA)

HAYYHO-UCCIIEI0OBATEIIbCKUI

ITK-1 [1] - cnocoben k
aHaJIN3y MOCTAaBJICHHOU
3a/1a4u UCCIEAOBaHUI B

3apaua O0bexkT Wim Kox n HaumeHnoBanmne Koa n nHaumeHoBaHue

npogdeccuoHaIbLHOM 00J1aCTh 3HAHUSA npogdeccuoHaIbLHOM HHAUKATOPA

nesreabnoctu (3I1/1) KOMIIETEHIIMH; JMIOCTHKEHUS
OcHoBaHue npogdeccuoHaIbLHOM
(mpogeccuoHaIBLHBII KOMIIEeTeHIIHH

3-1IK-1[1] - 3nath
COBPEMEHHOE
COCTOSTHUE Pa3BUTHS




IOCTaBJIICHHOU 3aJa4u
HUCCIIETOBAHUN B
obnacti (POTOHUKH U
ONTOMH(POPMATUKU;
JKCIIEPUMEHTAJIbHBIE
UCCIIEIOBaHMS B
o0nacti (POTOHUKH U
ONTOMH(POPMATUKU
HOBBIX SIBIICHUIA,
MaTepHajoB, CUCTEM U
YCTPONCTB

Pa3pabotka nazepHbIX U
ONTUYECKUX
TEXHOJIOTHIT, aHAJIN3
IIOCTABJICHHOW 3a/1auu
HUCCIIEJOBAHUN B
o0nacti POTOHUKH U
ONTOMH(POPMATHKU;
JKCIIEPUMEHTAJIbHBIE
HCCIIEIOBaHMS B
o0nacti (POTOHUKH U
ONTOMH(POPMATUKU
HOBBIX SIBIICHHUIA,
MaTepHajIoB, CUCTEM U
YCTPOMCTB

JIa3€pHBIX CUCTEM,
ONTUYECKUE
MaTepuaisl U
JeTan,
TU(ppaKIUOHHBIE
ONTUYECKUE
AIIEMEHTBHI,
roJIOrpaMMBbl

JlazepHbie
TEXHOJIOTHH,
AIIEMEHTHI B COCTaBE
JIa3€PHBIX CUCTEM,
OIITUYCCKHUC
Marepuaibl U
JieTan,

TG PaKIIMOHHBIE
OIITUYCCKUC
AJIEMEHTBHI,
TOJIOTPaMMBI

o0nacti POTOHUKH U
ONTOMH(GOPMATUKU

Ocnosanue:
[IpodeccronanbHbIit
crannapt: 29.004

IIK-3 [1] - crtocoben k
HajaJKe, HaCTpOMKe,
FOCTUPOBKE U OMNBITHOM
poBepKe IpUOOPOB U
CUCTEM

OcHosanue:
[IpodeccronanbHbIi
crangapt: 29.004

(hoTOHUKH U
ONTOMH(POPMATHUKH ;
V-TIK-1[1] - ymeTts
aHAJIM3UPOBATh
UCXO/IHbIE TPeOOBAHUS
IIpH pEIICHNUH 33]a4 B
o0nacti (pOTOHUKH U
ONTOMH(POPMATUKU
IIPOBOAUTH ITOMCK
HAayYHOTEXHUYECKOMN
uHpOpMaLUY IO TEME
pelaeMoit 3aauun
YTOUHSATH U
KOPPEKTUPOBATh
TpeOOBaHUS K
pelaeMoii 3aa4e B
obnacti (POTOHUKH U
ONTOMH(POPMATHUKU ;
B-TIK-1[1] - Bnanets
HaBbIKaMU aHaJn3a
IIPOCTBIX
HCCIIEIOBATENbCKUX
3aa4 B 00JIacTH
dhoToHUKHU U
ONTOUH(OPMATUKH
3-T11K-3[1] - 3HaTh
OCHOBBI TEOpUU
HW3MEPEHUI OCHOBBI
paboThI ¢
U3MEPUTEIIBHON
anmnapaTrypoil OCHOBBI
ONTHUKO(PU3NUECKHUX
W3MEPEHUH; ;
V-TIK-3[1] - YmeTs
10JIB30BATHCS
OCHOBHBIMH
U3MEPUTENbHBIMUA U
CEPBHUCHBIMU
npubopamu
I0OCTHPOBATH
ONTUYECKUE YCTAaHOBKU

;
B-I1K-3[1] - Bragets
METOJIaMH ¥ TPUEMAMU
HaJaJKu, HaCTPOUKH,
FOCTUPOBKH U OTNIBITHOM
MIPOBEPKU PUOOPOB U
CUCTEM

4. BOCIHIUATATEJIbHBIN IOTEHIUAJ JUCIIATLINHBI

| Hanpasnenus/nenu

| 3agaun Bocrmranus (kox)

| BocrnurareapHBIN TOTEHIINA




BOCIIUTaHUA
[Ipodeccrnonansroe
BOCIIUTaHHE

[IpodeccronansHOE
BOCIIUTAHHE

Co3naHue ycioBHi,
obecrneunBaromux, GopMUPOBaAHUE
YyBCTBA JUYHOU OTBETCTBEHHOCTH 32
HAy4HO-TEXHOJOTUYECKOE PA3BUTHE
Poccun, 3a pe3ynbTaThl Hccae0BaHUI
u ux nociaeacteus (B17)

Coznanue ycioBui,
obecrneunBaromux, GOpMUPOBAHUE
HAYYHOTO MHPOBO33PEHHS, KyJIbTYPHI
NIOMCKA HECTAaHIapTHBIX HAyYHO-
TEXHUYECKUX/TIPAKTHUECKUX PELICHUH,
KPUTHUYECKOTO OTHOILICHHUS K
MCCIIEJOBAaHUSAM JKEHAYYHOTO TOJIKA

(B19)

JUCIUTUINH

1.Mcnions3oBaHue
BOCIIUTATEIBHOTO MOTEHIIMAJIA
JUCLMILTUH NPOPECCHOHATBHOIO
MoayJIst TSt pOopMHUpPOBAHUS
YyBCTBA JIMYHOU
OTBETCTBEHHOCTH 3a JOCTHKEHUE
nunepcrBa  Poccuu B Beqymmx
Hay4YHO-TEXHUYECKUX CEKTOPaAX U
(byHIaMeHTalbHbBIX
HCCIIE0OBAHUSIX,
00€eCIIeYNBaIOIINX €€
SKOHOMHUYECKOE PA3BUTHE U
BHEIIHIOK 0€30I1aCHOCTb,
MOCPEICTBOM KOHTEKCTHOTO
oOyueHus1, 00CyKACHUS
COLMAJIbHOW U IPAKTUYECKOU
3HAYUMOCTH PE3YJIHTATOB
Hay4HbBIX MCCJIEIOBAHUN U
TEXHOJIOTHYECKUX pa3padOToK.
2.Mcnonb3oBaHue
BOCITUTATEILHOTO TIOTCHIIHAJIA
JUCIHILTAH TPOPECCHOHATBHOTO
MOMYJIs JUTIsl (POPMUPOBAHUS
COLIMAJIbHOW OTBETCTBEHHOCTHU
YYEHOTO 32 PE3yJIbTAaThl
HCCIEA0BaHUHN U UX MOCIEICTBHUS,
Pa3BUTHS UCCIIEIOBATEIHCKUX
KauecTB MOCPEACTBOM
BBITIOJTHCHHS Y4eOHO-
HCCIeA0BaTENIbCKUX 3aJaHuM,
OPUEHTHUPOBAHHBIX HA U3yUYCHUE
Y TIPOBEPKY Hay4HBIX (DaKTOB,
KPUTHYECKHUI aHAIIN3
myOnuKanui B
npogecCuoHaIbHON 00J1acTH,
BOBJICUEHUS B pealbHbIC
MEXIUCIUTTMHAPHBIC HAYYHO-
HCCIIEIOBATENLCKHUE TTPOEKTHI.
1.Mcnionp30Banue
BOCIUTATEIHHOTO MOTEHIINANA
JTUCTIMILTAH/TIPakTHK «Hay4Ho-
UcclenoBaTenbckas padboTay,
«IIpoekTHas mpakTHKay,
«HayuHs1il ceMuHap» JUIs:

- (opmupoBaHUS TOHUMAHUS
OCHOBHBIX IIPUHIIUIIOB U
CIOoCcO00B HAYYHOTO IMO3HAHUS
MUpa, pa3BUTHUS
HCCTIE0BATEIIbCKUX KAaYeCTB
CTYJEHTOB MTOCPEACTBOM UX
BOBJICUCHUS B




[Ipodeccruonanproe
BOCIIUTaHHE

Co3nanue ycioBHid,
o0ecneunBaroImux, GOpMUPOBAHUE
TBOPYECKOTO
MH)KEHEPHOT0/TIpO(heCCHOHAILHOTO
MBIIUIEHHS], HABBIKOB OpPraHu3aluu
KOJIJIEKTUBHOU IPOEKTHOMN
nesitenbHocTH (B22)

HCCIIEI0BATENBbCKHUE ITPOEKTHI 110
001acTIM Hay4HBIX
uccienoBanuil. 2.Mcnonb3zoBanue
BOCIIUTATEIHHOTO MOTEHIIMANA
aucuuiuiug "Hcrtopus Hayku U
nHxeHepun', "Kputnueckoe
MBIIIJIEHUE U OCHOBBI HAy4YHOI
KoMMmyHuKaruu'", "BeenaeHue B
cnenuanpHocTh", "HayuHo-
uccaeaoBarenbekas pabora',
"Hayunblii cemunap" mis:

- popMupOBaHUs CIIOCOOHOCTH
OTIENATh HACTOSALIUE HAYUYHbIE
HCCIIEIOBaHUS OT JDKEHAYYHBIX
IIOCPEACTBOM IIPOBEJEHUS CO
CTyJAEHTaMH 3aHITUH U
peryJsipHbIX Oecen;

- (hopmHpoBaHUS KPUTHUYECKOTO
MBIIUICHUS], YMEHUS
paccMmaTpuBaTh pa3inyHbIe
UCCIIEI0OBaHMS C dKCIIEPTHOU
MO3ULUH IOCPEJICTBOM
00CYX/IeHUs CO CTyIeHTaMU
COBPEMEHHBIX UCCIIEIOBAHUM,
HCTOPUYECKHUX IIPEAIOCHUIOK
MOSIBJIICHUS T€X UM UHBIX
OTKPBITUH U TEOPUM.
1.Mcnone3oBanue
BOCIIMTATEIBHOIO NIOTEHIIMAIIA
JUCLMILIMH NPOPECCHOHATBHOIO
MOJYJISl JUIsl pa3BUTHSI HABBIKOB
KOMMYHHKAIMH, KOMaHIHOU
paloThI U TUJEPCTBA,
TBOPUYECKOTO MHKEHEPHOTO
MBIILJIEHHS], CTPEMIIEHUS
cJie10BaTh B MpoheCcCHuOHATBHOM
JEATEIbHOCTH HOpMaM
MOBeAEHMS, 00ECIIEYNBAIOIINM
HPaBCTBEHHBII XapakTep
TPYJOBOM JESTENLHOCTH U
HECITy>K€OHOT0 MOBE/IeHUs,
OTBETCTBEHHOCTH 3a NPUHSATHIE
peleHus yepe3 NoAroTOBKY
TPYIIIOBBIX KYPCOBBIX padoT 1
NPAaKTUYECKUX 3a/laHUM, peleHne
KEHCOB, MPOXO0K/IEHUE MPAKTUK U
noarotoBky BKP.
2.Mcnonb3oBaHue
BOCIIUTATEIHHOIO MOTEHIIHANA
IMCLIUIUIAH TPO(ECCHOHATBHOTO
MOJyJIs JUIst: - (popMUpOBaHUS
IIPOU3BOJCTBEHHOI'O




KOJUIEKTUBHU3MA B X0JI€
COBMECTHOTO PEIICHUS KaK
MOJIEJIbHBIX, TAK U IPAKTUYECKUX
3a/1a4, a TaKXkKe MyTeM
MOAKPEIUICHUE PallUOHATIBHO-
TEXHOJIOTHYECKUX HABBIKOB
B3aUMOJICVCTBHUSI B IIPOEKTHOM
NEeSATETFHOCTH SMOIIMOHATHHBIM
3¢ (heKToM yCIenrHoro
B3aUMOJICHCTBUS, OIIYIIICHUEM
pocta o611eit 3¢ heKTUBHOCTH
TIPU paCTIPEICTICHUHN TPOSKTHBIX
3a/1a4 B COOTBETCTBUU C
CHUJIbHBIMH KOMIIETEHTHOCTHBIMU
Y HYMOIIMOHAJIbHBIMU CBOMCTBAMHU
YICHOB IPOEKTHOM T'PYIIBL.

S. CTPYKTYPA M COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Pa3nensl yueOHON AMCHUIUIMHBL, KX 00BEM, CPOKH U3YUYEHUS U (POPMBI KOHTPOJIA:
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* — COKpalleHHOe HauMEHOBaHKE (POPMBI KOHTPOJIS
*¥ — cyMMa MakCHMMaJIbHBIX OayuioB JobkHaA ObITh paBHa 100 3a cemecTp, BKIOYas 3a4eT U
(wnm) sK3aMeH

COKpaH_ICHI/Ie HaMMEHOBaHUM (I)OpM TCKYILICTO KOHTPOJIA U aTTCCTAllUN PA3ICIIOB:

O0o03ua | [To1tHOE HAMMEHOBAHME

YyeHHe
KU1 KoHTpoJib 1o utoram

KAJIEHJIAPHBIN IVIAH
Henen | Temsl 3ansaTuii / Coagep:xkanue Jlek., | IIp./cem. | JIa6.,
" yac. , yac. yac.

CokpallileHHbIe HAUMEHOBAHUSI OHJIAMH OILINA:

| 0O603Ha | IosiHOe HAMMEHOBAHHUE




YeHue

oK DJIEKTPOHHBIN KypC

IIM [TOTHOTEKCTOBBIN MaTepual

111 IlomHOTEKCTOBBIE JTEKIINHU

BM Buneo-marepuansl

AM Aynmo-marepuassl

[1p3 [Ipe3eHTanmun

T Tectbl

OCM DJIEKTPOHHBIE CIPABOYHBIE MaTEPUAIIbI
4@ MHTEepaKTUBHBIN CANUT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

[Ipu ocBOeHMM NaHHOW AUCIUIUIMHBI OCHOBHYIO POJIb UTPAIOT AyJUTOPHBIC 3aHATHUS B BUJIE
JEKIMHA, a TaKkkKe CaMOCTOATEeNbHas padoTa CTYAEHTOB, 3aKJIIOYAOLIAsCS B BBHIMOJIHEHUH 3alaHUM,
MMOBTOPEHUH U3YYCHHOTO MaTepHalia U MOATOTOBKE K KOHTPOJIBHBIM MEPONPHUATHIM. 11 TOro 4TOOBI
JaThb COBPEMEHHOE COCTOSIHHUE (U3MKH TBEPAOro Tejla, MPEeIyCMOTPEHO HIMPOKOE HCIOJNIb30BaHHE
COBPEMEHHBIX HAYUYHBIX pabOT W MyOJMKamuid 1Mo JaHHOW Teme, mocerieHue jgadoparopuit HUAY
MU®DU. PekoMeHyeTCs MOCEIICHUE CTYICHTaMH HAyYHBIX CEMUHAPOB U KOH(GEPEHITUH, B TOM YHCIIe
exeronnbix koH(epenuuit HUAY MUOU, a Takxke B JAPYrUX MOCKOBCKMX YHUBEPCUTETaX U
WHCTUTYTAaX.

7. ®OHJ OHEHOYHBIX CPEJICTB

@DOH/| OLIEHOYHBIX CPEACTB 10 JTUCLUIUIMHE O0ECIIEUNBAET IPOBEPKY OCBOCHHUS IUIAHUPYEMBIX
pe3ynbTatoB o0ydeHUs: (KOMIETEHIMM M MX WHIUKATOPOB) MOCPEICTBOM MEPONPUSITUNA TEKYLIETO,
pyOex’HOro U IPOMEKYTOUHOTO KOHTPOJIS IO JUCIUIIUHE.

Cesi3p Mexay (GOpMUPYEMBIMH KOMIETEHUUSMU W (OpMaMHU KOHTPOJIS HMX OCBOCHHUSA
IIPEJCTaBIICHA B ClIeAyIOLIeH TadnuLe:

KoMmnerenuus NuaukaTopbl ocBoeHUs! ATTecTalMOHHOE MepOoNpusATHE
(KIT 1)
IIK-1 3-TTK-1 9, KI-8, KI1-15
V-IIK-1 9, K-8, K1-15
B-IIK-1 9, K-8, KI-15
IIK-3 3-IT1K-3 9, K1-8, K1-15
V-IIK-3 9, K-8, KI1-15
B-IIK-3 9, K1-8, KI1-15

HIkanbl oeHKU 00pa30oBaTeILHbIX JOCTHKEHH I

[Ikama Ka)XA0ro KOHTPOJIBHOIO MEPOIPHUATHS JIOKHUT B mpenenax orT 0 10 yCTaHOBICHHOTO
MakKCHUMAaJILHOT'O Oajiia BKIFOUHUTEIBHO. TOroBas arrecranusd 10 OUCHUIUINHE oneHuBaercsa 1mo 100-
OaJITLHOM IIKaJIe W MIPEACTABISIET COO0N CyMMY OalIJIOB, 3apa00TaHHBIX CTYJCHTOM IPH BBIITOJTHCHUH
3aJlaHui B paMKax TEKYIIEro U MpOMEXyTOUYHOTO KOHTPOJIS.

Hrtorosast olieHKa BBICTaBISAECTCS B COOTBETCTBUU CO CIEAYIOIICH IIKAJIOM:



Cymma
0aJII0B

Oruenka 1o 4-ex
OaJUILHOH IIKAJIE

OneHka
ECTS

TpeOGoBaHMs K YPOBHIO OCBOCHHIO
Y4eOHOH TUCIIMIUTHHEI

90-100

5 — «omauunoy

Or1eHKa «OTIUYHOY» BBICTABIIACTCS
CTYJCHTY, €CIIH OH IIyOOKO M IMTPOYHO
YCBOMWJI POrPaMMHBIIM MaTepua,
HCYEPIBIBAIOLIE, IIOCIEN0BATENIBHO,
YETKO U JIOTUYECKU CTPOMHO €ro
M3JIaraeT, yMeeT TECHO yBS3bIBATH
TEOPHIO C MPAKTUKOM, UCTIONB3YET B
OTBETE MaTepHall MOHOTPaPUUECKOM
JINTEPATYPHL.

85-89

75-84

70-74

4 — «xopouio»

65-69

60-64

3 —

«Y0081EMBOPUMENLHOY

O1eHKa «XOpOIL0» BBICTABISIETCS
CTYICHTY, €CJIH OH TBEPMO 3HAET
MaTepHai, TpaMOTHO U IO CYLIECTBY
u3Jaraer ero, He AOIyCKas
CYIIECTBEHHBIX HETOYHOCTEN B OTBETE
Ha BOIIPOC.

O1eHKa «yIOBICTBOPUTEIHHO»
BBICTABIISIETCS CTY/IEHTY, €CITH OH UMEET
3HAHUS TOJIHKO OCHOBHOTO MaTepHala,
HO HE YCBOWJI €T0 JIETaleH, TOImyCcKaeT
HETOYHOCTH, HEJIOCTATOYHO MPABUIIHHBIE
(hopMyTUPOBKH, HAPYIICHUS
JIOTUUECKOM TT0CIeI0BAaTEILHOCTH B
H3JI0’)KCHUH IPOrPaMMHOI'0 MaTepHaa.

Hwxe 60

2
«HEY0081emM8OPUMENLHOY

OneHka «HEeyIOBIETBOPHTEIHHO»
BBICTABJISIETCS CTYJEHTY, KOTOPBII HE
3HAET 3HAYUTENLHON YacTu
pOrpaMMHOTO MaTepuana, J0IMyCcKaeT
cymecTBeHHbIe omnOKku. Kak npasumio,
OILICHKA «HCYIOBJIICTBOPUTCIIBHO»
CTaBUTCSI CTYJCHTaM, KOTOpbIE HE MOTYT
MIPOJOJKUATE 00yUueHue 6e3
JOITIOJTHUTCIIBHBIX 3aHATHH 110
COOTBETCTBYIOIEH JUCLUITHHE.
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5. 530 JI22 Teoperunueckas ¢usuka T.3 KBanrosas mexanuka. HepensituBucrckas teopus, , Mocksa:
®usmatiaut, 2021

6. OU K31 CoBpemeHHble TpobaeMbl PU3MKH KOHACHCUPOBAHHOTO cocTosiHYS : , B. A. KaurypHukos,
A. B. Kpacasun, Mocksa: MU®DU, 2008

7.539.2 H63 CoopHuk 3a1a4 o kypcy "®dwusuka tBepaoro tena" : , M. H. Hukonaes, A. 1.
MaiimucroB, Mocksa: HUSTY MU®H, 2009

8. O H63 Coopauk 3amau no kypey "®dusuka tBepaoro tena" : , M. H. Hukonaes, A. Y. MaiiMucTos,
Mocksa: MUDH, 2009

JNOITOJIHUTEJIbHA S IMTEPATYPA:
1. 53 JI22 Teoperudeckas ¢usuka T.5 Craructuueckas pusuka.U.1, Mocksa: ®duzmatiur, 2013

2.539.2 K31 CoBpemennbie npobiemsl puszuku TBepaoro tena Y.1 Llensiit 1 qpoOHBI KBaHTOBbIE
a¢dexter Xomra, , Mocksa: HUSTY MUOU, 2011

3.621.38 I'95 TrepnotenbHas 3JIeKTpOHUKA : yueOHOe ocobue 11 By30B, B. A. I'ypros, Mockaa:
Texnocdepa, 2008

4. 621.3 C49 OcHOBBI MaTepUATIOBEICHHS M TEXHOJIOTHH TOJIYITPOBOHUKOB : Yuel. mocooue s
By30B, 1. A. Cnyuunckas, Mocksa: MU®U, 2002

5. 537 I'68 MarepuanoBeicHuE TOJyIPOBOHUKOB M IUAJICKTPUKOB : y4eOHHK a1 By308B, C. C.
lNopenuk, M. A. Jamesckuii, M.: MUCHUC, 2003

6. 539.2 K45 Brenenue B husuky tBepaoro tena : , Y. Kurrens , M.: MenuaCrap, 2006
I[MPOI'PAMMHOE OBECITEYEHUE:

CrenimanbHOE MporpaMMHOE oOecriedeHne He TpedyeTcs

LMS U UHTEPHET-PECYPCBI:

https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJLHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI
TACIATLITAHBI

CHeI_II/IaJ'ILHOG MaTCpHUAJIbHO-TCXHUYICCKOC obOecrieueHre He Tpe6yeTc;1

10. YYEBHO-METOAMYECKHME PEKOMEHJIALMU JJIA CTYAEHTOB

[Ipu wu3ydeHuum Kypca HEOOXOAMMO YCBOUTH OCHOBHBIE (DU3NYECKHUE XapaKTEPUCTHKHU
KOHJICHCUPOBAaHHOI'O COCTOSIHUSI BEILECTBA, OINPEAECISAIOUINE CBOWCTBA METAJNIOB, JMAJIEKTPUKOB U
MOJTYTIPOBOIHUKOB. HeoOX0MMO OCBOHUTH OCHOBHBIE 3JIEMEHTHI KPUCTAJUIOTPaQHUUECKOr0 aHaIM3a,



YMETb pa3IuyaTh OCHOBHBIE THIIBI KPUCTAJIMYECKUX CTPYKTYp 10 COOTHOLIEHUIO JJIMH H
HaIPaBJICHUH OCHOBHBIX BEKTOPOB 3JIEMEHTAPHBIX SYEEK. YMETh YETKO ONPEAEIATh HAIIPABJICHUS U
TUIOCKOCTH B KyOWYECKHX KpHCTalaX, MMETh YETKOE MpEJCTaBlIeHHE O (U3UUECKUX SIBICHUSX,
JeXKalMX B OCHOBE PEHTICHOCTPYKTYpPHOro aHanu3a. [loHuMaTh CBS3b BHEIIHEH CHMMETPHUH
KpPUCTAJIJIOB C BHYTPEHHEH CUMMETPHUEH 3JIEMEHTAPHBIX SUEEK.

HaanexxuT mnoHMMaTh MNPUPOLY MEXKATOMHBIX M MEXMOJIEKYJSIPHBIX B3aUMOJICHCTBUH,
OTIpeIeNIAIONUX KIacCU(PUKALIUI0 KPUCTAIIIIOB IO TUIIAM XUMUYECKOH CBS3H.

JUst my4liero yCBOGHHMH TEOPHHM aTOMAapHBIX M MOJEKYJSIpHBIX opOuTaneid u oOpa3oBaHUs
rUOpPUIN3UPOBAHHBIX OpOHUTaTe pEeKOMEHIyeTCsl MCIOJIb30BaHHE MHTEPAKTHBHOIO pecypca B CEeTH
HNHurepHer «l"anepest aTOMHBIX u MOJIEKYJIIPHBIX opOuTanein»:
(http://winter.group.shef.ac.uk/orbitron/). Ha ocHOBaHWM CpaBHEHHS Pa3IMYHBIX THUIIOB XUMHYECKON
CBSI3M OCO3HaTh, YTO CBOICTBA HACBHIIIEHHOCTH U HAIPABJIEHHOCTH KOBAJEHTHOM CBSI3M JAIOT HAydajo
MOJIyIPOBOIHUKOBBIM CBOWCTBAaM KpPUCTAJIJIOB.

Heo6xonnmo 4€TKO yCBOUTH KJIACCU(DUKALNIO CTPYKTYPHBIX HECOBEPIIEHCTB 110 Pa3MEPHOMY
IIPU3HAKY, 3HATh NPUYUHBI M YCJIOBUS MX BO3HMKHOBEHMS, IIOHUMATh, KaKHUE€ CBOMCTBA KPUCTAJUIOB
HanOoJiee YyBCTBUTENbHBI K Je()eKTaM KaXKA0ro TUMa. 3HaTh (U3UYECKYIO IPUPOTY B3aUMOJEHCTBUS
ne@eKkToB. YMeTb OOBSICHATh, IOYEMYy TOUYEUHble Je(QEeKThl SBISAIOTCS TEPMOAMHAMHUYECKU
PaBHOBECHBIMHU, a APYTHE TUIHI 1e()EKTOB — HEPABHOBECHBIMH.

Hy>HO 3HaTh (U3MUECKHue OCHOBBI TEIJIOBOTO JABIKEHHSI aTOMOB WJIM MOHOB B KpHCTaJIax,
MIOHUMATh CBSI3b MEXAY THUIIOM XHMHUYECKOM CBSI3M M XapaKTepoOM CHJI, JCHCTBYIOIIUX MEXITY
yacTULIaMH B KpUCTa/laX. YMETh MOJydaTh MAMCIIEPCHOHHBIE 3aBUCUMOCTH B TapMOHHYECKOM
MpUOIMKEHUH B HENPEPHIBHOM CTpyHE M B OJHOMEPHBIX IIEMOYKaX OJMHAKOBBIX M Pa3IUYHBIX
aTOMOB. 3HAaTh, YTO JAMCKPETHOCTb PACIIOJIOKEHUS aTOMOB B LIETMOYKE MOPOXKIAET OTPAHUYEHHOCTh
CBEpPXY 4YacTOThI KOJIEOAHUH, a HAJTMYKE B LIENIOYKE aTOMOB JBYX THUIIOB — IOSIBJIEHUE aKyCTUYECKOH U
OINITUYECKOM BeTBel kosieOaHuil. 3HaTh OCHOBHBIE JIEMEHTBI (PU3MUECKON CTaTUCTUKHU, IPUMEHsEMbIe
JUIL ONMMCAaHUsT MaKpOCKOIMYECKHUX CHCTEM. 3HaTh omnpejencHue (OHOHA, MOHUMATh CTPYKTYPY
(DOHOHHOTO CIIEeKTpa. 3HATh OCHOBBI KBAHTOBBIX TECOPHM TEINIOEMKOCTH TBEPIAOrO Tena. YMETh YETKO
(GbopMyIHpOBaTh YNPOUIAIONIUE TPEANONOKEHHS, TOJOXKEHHbIE B OCHOBY Teopuii [lebas wu
OHHIITEWHA.

HeoOxonumo oco3HaTh, YTO TEIUIOBOE pacUIMpeHUE Tesl 0OYCIIOBIEHO aHIApMOHMYHOCTBHIO
Kose0aHui.

HyHO 3HaTb OCHOBBI 30HHOW TEOPUHU: IOCTAHOBKY 33Jaud HaXOXKJICHHUS COOCTBEHHBIX
3HAYEeHUH SHEPrUM U BOJHOBBIX (DYHKIMI JIEKTPOHOB B KpHCTallIe, IOHUMAaTh, KaKue YIpPOIIAIoIIe
MPENOI0KEHUs JIS)KAaT B OCHOBE aJua0aTHMYECKOro M OJHOAJIEKTPOHHOro npuOmmxkeHus. [1oHATH,
Kakhe NPEeANOChUIKM TIO3BOJWJIM HAWTH BHUJI BOJHOBOM (YHKIMM 3JIEKTpOHA B KpHUCTaLIE
(copmynupoBaTts Teopemy brnoxa). CrnemyeT MOHATH CMBICT M HEOOXOAMMOCTb BBEJCHMS MOHSATHUS
¢ dexTHBHON Macchl. 3HaTh CyTh MeToAa 3((EKTUBHBIX MacC, €ro OCHOBHBIE IMPEUMYIIECTBA U
OorpaHuyeHus. 3HAaTh MPUHLUI SKCIEPUMEHTAJIBHBIX METOJIOB OIpPEJEICHUS KOMIIOHEHTOB TEH30pa
3¢ (eKTUBHBIX Macc.

Mmerp uéTkoe NpeAcTaBIeHHE O CIOcO0ax aHaiu3a JICTMPOBAaHHBIX IOJYNPOBOJAHUKOB.
[TonnMath 0COOEHHOCTH TMPUMEHEHHUs crocoba paccMmorpeHust npumeceit Il u V rpynnm B Si kak
BOJIOPOJIONIONIOOHOr0  aToMa, Haxojfmerocss B cpede € 3PQPEKTUBHOM  TUDIEKTPUYECKOMN
IIPOHULIAEMOCTBIO. 3HATh OIPEAEICHUE DHEPreTHUECKOro ypoBHA dDepMu. YMeTh aHaIU3MpOBATH
KOHIIGHTPALMU CBOOOJHBIX HOCHTENEH 3apsiia Mo MoBeAeHuio ypoBHs depmu B 3aBUCUMOCTH OT
BHEILIHUX BO3JEHCTBUH (TEMIIEPATypbl, BHEIIHETO 3JIEKTPUUECKOTO M0JIS).



Hwmetp mpencraBieHre 00 3JIEKTPOHHOW M JIBIPOYHOM MPOBOJMMOCTH B COOCTBEHHBIX H
IIPUMECHBIX IOJYNPOBOJHUKAX. 3HAaTh OINpPEACICHUE IOABWKHOCTH HOCHUTENEH 3apsijia M yMETb
OOBACHATH €€ TeMIepaTypHYIO 3aBUCUMOCTb. YMETh aHAJIM3UPOBATh TEMIIEPATYPHYIO 3aBUCUMOCTH
COOCTBEHHOW U IPUMECHOI MPOBOIUMOCTH.

3HaTh CHOCOOBI AKCIEPUMEHTAJIBHOTO OINpEAENeHUs] TUIA MPOBOIUMOCTH IOJYIPOBOJHUKA.
3HaTh (Quznueckue OCHOBHI 3Pdekra Xoma, yMmMeTbh OOBSCHATH TEMIIEpaTypHOE TOBEACHHUE
XOJIJIOBCKOM PAa3HOCTH MOTEHIMAIOB. MIMETh KaueCTBEHHOE IPEICTaBICHUE O TajJbBaHO-MAarHUTHBIX
SIBJICHUSIX, KOTOPBIE MOTYT COITPOBOXATh X OJIZIOBCKUE U3MEPEHUS.

11. YYEBHO-METOJIMYECKUE PEKOMEHIALIMHU JJIsSI MTPEMNOJABATEJEN

HeobOxomumo 1ath CTyJeHTaM BO3MOKHOCTh YCBOUTH OCHOBHBIE (DM3MUECKHE XapaKTEPUCTUKH
KOHJICHCHPOBAHHOTO COCTOSIHUSI BEILECTBA, ONPEACISIONIME CBOMCTBA METAJIOB, AUAJIEKTPUKOB W
noynpoBogHUKOB.  Crleayer  MO3HAKOMHTH ~ CTYJEHTOB  C  OCHOBHBIMH  JJIEMEHTaMU
KpUCTAJJIOTpaUUECKOro aHaiu3a KpUCTauioB. HayuuTe ompesnenarh HalpaBiIeHHS U IJIOCKOCTU B
KyOMUYecKHX KpHUCTalllaX, AaTh YETKOE MpeACTaBieHUE O (PU3MUECKHUX SBICHUSX, JEKAIIMX B OCHOBE
PEHTTEHOCTPYKTYPHOTO aHajiu3a. YKa3aTh Ha CBS3b BHEIIHEW CHUMMETPHHM KPUCTAJUIOB (OrpaHKH) C
BHYTPEHHEN CUMMETPHUEN JIEMEHTAPHBIX AYEEK.

Cnenyer pmarh TpENCTaBIEHHE O TPUPOJIE  MEXKATOMHBIX M MEXKMOJIEKYJISIPHBIX
B3aUMOJICHCTBHMA, ONIPEEIIAIONINX KIACCU(PHUKAIIMIO KPUCTAIIIOB T10 TUIIAM XUMHUYECKON CBS3H.

JUIs JTydimero yCBOSGHUM TEOPUHM aTOMAapHBIX U MOJEKYJISIPHBIX OpOuTanei u oO0pa3oBaHUS
THOPUIM3UPOBAHHBIX OpOUTAICH PEKOMEHIYETCS MCIOJIh30BaHUE WHTEPAKTHBHOTO pEcypca B CETH
Hutepner «lanepest aTOMHBIX 51 MOJIEKYJIIPHBIX opOuTanei»:
(http://winter.group.shef.ac.uk/orbitron/). Ha ocHoBaHWM CpaBHEHUs Pa3IUYHBIX THUIIOB XHUMHYECKOM
CBS3U IIOKAa3aTh, YTO CBOMCTBA HACBHIIICHHOCTH U HANPABJICHHOCTH KOBAJEHTHOM CBSA3M JAIOT HAa4yallo
MOJIYIIPOBOTHUKOBBIM CBOMCTBAaM KpPHUCTAJUIOB.

Jlath knaccuuKanuio CTPYKTYPHBIX HECOBEPIIECHCTB MO pPa3MEPHOMY MpPHU3HAKY, BBISBHUTH
MPUYMHBI UX BO3HUKHOBEHUs. [loka3aTh, Kakue CBOWCTBA KPHUCTANIOB Hanboyiee YyBCTBHTEIBHBI K
nedexraM Kaxaoro Tuma. JlaTe mpencraBieHue o mpupoze B3aumopaectBus jaedexToB. OOBICHUTH,
Mo4YeMy TOUYEYHbIC 1e(PEKTHI SBISIOTCS TEPMOJAMHAMUYECKH PABHOBECHBIMU, a IPYTU€ THUIIBI 1e(PEKTOB
— HEpaBHOBECHBIMU. [IpuBecTH xapakTepHbIE NMPHUMEPHI UCMOIb30BaHMs AeheKToB ((hopMHpOBaHUE
CKpBITOr0 n300paxkeHus: Ha (POTOTUIEHKE U IPYTHE).

[To3HAaKOMUTH CTYAEHTOB C (PU3HMUECKUMHU OCHOBAMH TEIJIOBOTO JBUKEHHSI aTOMOB U HOHOB B
KpUCTaJUIaX, YKa3aB HA CBSI3b MEXAY TUIIOM XMMHUYECKOW CBS3M M XapaKTE€POM CHJI, EHCTBYIOIIHUX
MeX/1y YaCTHIIaMH B KpUCTaiiaX. BeiBecTu u rpadudecku W300pa3uTh AUCIIEPCHOHHBIE 3aBUCHUMOCTH
B TAPMOHHMYECKOM MPUOTMKEHUH B HETIPEPHIBHOM CTPYHE M B OJJHOMEPHBIX ILIETIOYKAX OJUHAKOBBIX H
pa3nuaHbIX aroMoB. OOpaTUTh BHUMAaHKUE HA TO, YTO TUCKPETHOCTH PACTIOIOKEHUS aTOMOB B IIETIOUKE
MOPOKJIAET OTPAHUYCHHOCTh CBEPXY YACTOTHI KOJICOAHH, a HATHYUE B [[ETIOYKE aTOMOB JIBYX THUIIOB —
MOSIBJICHHE aKyCTUYCCKOW W ONTHYCCKOW BETBEH KosieOaHWil. HamoMHUTH OCHOBHBIC JJIEMEHTHI
(bU3UYECKON CTAaTUCTUKM, TPUMEHSEMBbIC IJIsi OINUCAaHWSA MAaKPOCKOMHYECKUX cucteMm. JlaTth
ornpezeneHue PoHOHA, OOBACHUTH CTPYKTYpPY (poHOHHOTO criekTpa. J[aTh OCHOBBI KBAaHTOBBIX TEOPUM
TEIUIOEMKOCTHU TBEPIOIO TEJIA.

[TokazaTh MaTeMaTHYECKH, YTO TEIUIOBOE PACIIMpPEHUE Tell 00YCIOBICHO aHTAPMOHMYHOCTHIO
KoseOaHui.



JlaTh OCHOBBI 30HHOW TEOPUH: IOCTABUTH 3aJady HAXOXKIEHUS COOCTBEHHBIX 3HAYCHHIA
SHEPTUU M BOJHOBBIX (YHKIUN SJEKTPOHOB B KPUCTAJIE, BBOJS YMPOIIAIOIIUE MPEATIOTOKCHHUS,
JeKane B OCHOBE aauabaTUYecKOr0 W OJHOAIEKTpOHHOro mpuOmmkeHus. [loka3arb OCHOBHBIC
MPEANOCHUIKH, ITO3BOJIMBINIME HAWTH BWJI BOJIHOBOW (YHKIMH JJIEKTPOHA B  KPHUCTAJUIC
(chopmymnupoBath Teopemy biioxa).

Pa3bsacHUTH CMBICT U HEOOXOAMMOCTh BBEACHUS MOHITHUS 3((HEKTUBHON Macchl, a TAKXKe CyTh
MeTo/1a 3Q(PEKTUBHBIX MAcC, €ro OCHOBHBIE MPEUMYIIIECTBA U orpaHnyeHus. [l03HaKOMUTH CTYJI€HTOB
C DKCTIIEPUMEHTAIILHBIMU METOAMHU OTPE/IeNIeHNs] KOMIIOHEHTOB TeH30pa 3(PPEKTUBHBIX Macc.

Pacckazath 0 cnoco6ax aHanu3a JETHUPOBAHHBIX MOTYNPOBOTHUKOB. OOpaTUTh BHUMAaHHE Ha
0COOEHHOCTH TNpHUMEHEHus crnocoba paccMmoTpenuss mnpumeceid III m V rpymm B Si  kak
BOZOPOJONMOAOOHOTO aTOMa, HAaXOAAMmIerocs B cpeae ¢ APQPEKTUBHON  JTUANEKTPUUICCKOM
MIPOHUIIAEMOCTHIO. 3HATh OMpeJesieHue sHepreruueckoro ypoBHsi depmu. Hayuuth ananusupoBaTh
KOHIICHTpAllud CBOOOJHBIX HOCUTENIEH 3apsja IO IMOBEICHUIO YpOBHA DepMu B 3aBUCUMOCTH OT
BHELIHUX BO3JEHCTBUI (TeMIepaTypbl, BHEIIHETO 3JIEKTPUUECKOTO MOJIs).

Jlatb mpeactaBieHHEe OO0 SJIEKTPOHHOM U JBIPOYHOW MPOBOAMMOCTH B COOCTBEHHBIX H
IPUMECHBIX MMOJIYIPOBOAHUKAX. JlaTh omnpeneseHue MOABUKHOCTH HOCUTENEH 3apsiia U 0OBACHATh e
TEMIEPAaTypHYIO 3aBUCHUMOCTh. [IpoBecTH aHanu3 TeMIEpaTypHOM 3aBHCHUMOCTH COOCTBEHHOW H
MIPUMECHON TPOBOAUMOCTH.

[To3HAKOMUTH CTYACHTOB C OJKCHEPUMEHTAIBHBIMH CIOCO0aMU  OMpeeNieHUsT  THUIa
MIPOBOAMMOCTH TOJIYIIPOBOJHUKA. BBISBUTH (u3udeckrie OCHOBBI 3¢ dekra Xoiura, OOBSICHHUTH
TEMIIEPaTypHOE MOBEJACHUE XOJIOBCKOM PAa3HOCTH MOTEHIMANIOB. J[aTh KpaTKoe ONMHUCAHUE TaIbBAHO-
MAarHUTHBIX SIBJIEHUNA, KOTOPBIE MOTYT COMPOBOKIATh XOJJIOBCKUE U3MEPEHHUS.

ABTOpP(BI):

Maspunxuii Oner bopucosuu



