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OynnameHTaIbHAS U TIPUKIIaIHAS PHU3HKa

1. Ilesin ocBOeHUsI AU CHMIIIMHBI

IensMu ocBOeHMsI IUCHMILIMHBI (Moaynsi) «®Pu3nKa XKHUIKUX KPUCTAJUIOB» SIBIIAIOTCS IO-
CJIEZIOBATENIbHOE U3JIOKEHHE (DEHOMEHOJIOTHUECKONW TEOPHH, METOIOB, C TIOMOIIBIO KOTOPBIX 3Ta TEOPHS
paboTaeT, 1 NpUMEHEHHE €€ K OObACHEHUIO MHTEPECHBIX U NPAKTUYECKU BAXKHBIX 3 -(PEKTOB B HKHUIAKHX
kpuctainax. Kpome Toro, paccmarpuBaercsi CTPYKTypa M CTaTUCTUYECKAash CUMMETPUS SKHIKHX
KpPHUCTaJIOB, OCHOBbI MMKPOCKOIIMYECKOM Teopunm Me30da3, BbIpa0OTKA YMEHHsS MCIOJIb30BaTh
NOJyYCHHBIE 3HAHUS JUIA ONpEICNCHHs THUIIOB Me30(a3, HCCIeOBaHUS CTPYKTYpPHl U CBOWCTB
AKHUJIKOKPHCTAIIIMYECKUX 0O0BEKTOB.

2. MecTo aucuunjuHbl B cTpykType OIT

JlMcuuIuIiHA BXOUT B BAPHATUBHYIO YacTh 0a3oBoro mnukia (b1.B.14) 00s3arenbHbIX AUCIUILIIH.
[Ipennmaraemasi mporpamMma cocTaBlieHa B coOTBeTCTBUU C Tpeboanusimu OPI'OC BO 3++ 03.03.02
Qusuxa. 111 OCBOCHUS AWUCHUILTUHBI HEOOXOIMMBI 3HAHUS TUCHMIUIMH: «MoJekymspHas (Qusukay,
«DNEeKTPUYECTBO U MarHeTu3M», «OU3nKa aroma U aTOMHOTO sifjpay, «DPu3ndeckas Kpuctaiorpadusy,
«AnppakInOHHBIA aHAITN3Y.

Jl1s ocBOCHUS JaHHOW AUCHMILTUHBI CTYJEHT TOJIKEH:

3HaTBL: OCHOBBI KypcoB 00LIel (PU3UKU, CTPOEHUE TBEPABIX U KUJKHUX TEJ, OCHOBBI 0OIIEH
XUMHH (CTPOEHUE aTOMa, TUIIBI XUMUYECKHUX CBA3CH )

YMeTh: TMOJIB30BAaTbCA TEOPETUYECKHMMH OCHOBAMH, OCHOBHBIMH TOHSTHSMH, 3aKOHAaMU U
MPUHIUIIAMA (DUZHUKH.

HNmerh: npakTuyeckuii onbiT/ UMeTh HABBIKH WCHOJB30BAHUS MATEMaTHYECKOTO ariapara
¢bus3uky  (BBIYUCIICEHHWE TMPOM3BOAHBIX M UWHTETPANIOB, pELICHUS OOBIKHOBEHHBIX IJHHEHHBIX U
mudQepeHnaIbHbBIX ypaBHEHUH, ONEpald ¢ BEKTOPAMH W MaTpHUIAMH), HaBBIKAMU paboOTHI C
(GU3UYECKUMHU TPUOOPaMHU.

Marepuan Kypca MOXET CIY)KUThb OPUEHTHPOM TIPU M3YYECHUH psia CIEHUAIBHBIX TUCIHIUINH,
TakKMX Kak (u3MKa pealbHOTO KpHcTaia, (QU3NYeCKHe CBOMCTBA KPHUCTAIOB, (U3UUYECKOE
MaTepuaioBeIeHIE

3. [lllanupyemble pe3yJbTaThl 00yYeHHs 10 JTHCHHUIIJIHHE

3.1. Komnerenuuu, ¢OpMHUPOBAHMI0 KOTOPBIX CHOCOOCTBYeT IHUCHMIUIMHA (CO2IACHO
mampuye coomeemcmeusi kKomnemenyuii u cocmasasirowux OIl)

ITpu ocBOEHUU TUCHMITIIMHBI (HOPMUPYIOTCS ClIEAYIOLIME KoMIeTeHIMU B cooTBeTcTBUU ¢ PI'OC
BO 1o nanHOMY HanpaBlIEHUIO TOATOTOBKHU:

B) npodeccronanpabie (I1K):

e [/K-5 CnocobOeH BBISIBISTH aKTyaJbHblE Hay4yHbIe MPOOJIEMBbI MOWCKOBOIO TEOPETUYECKOTO U
SKCIIEPUMEHTAJIBLHOTO XapakTepa B CBOed o0JacTH chHeuMaau3aldd W pelmarb HUX I0j]
PYKOBOJICTBOM CIELUAIHUCTOB 00JIee BEICOKOW KBATH(PHUKALIUN

e [IK-6 Cmnoco0eH TpOBOAWTH TEOPETUYECKHE M  SKCIEPUMEHTAIbHbIE HCCIEI0BaHUSA,
MHHOBAIIMOHHBIE U OIBITHO-KOHCTPYKTOPCKHE pPa3pabOTKH B 00JacTH (PyHAAMEHTaIbHOW U
MPUKIIAIHON (PU3MKM B COCTaBE UCCIIEOBATENLCKUX KOJUIEKTUBOB

e [/K-7 Cnocoben pa3pabaTeiBaThb METOJUKU MPOBEACHUS UCIBITAHUHN, MPOBOJIUTH 00pabOTKY U
aHaJM3 pe3yJbTaTOB HKCIHEPUMEHTOB U MMYOJIMYHO TMPEJCTAaBIATh pPE3YyibTaThl HAaYYHBIX
HCCIIEIOBaHMM B IOCTYITHOM U COBpeMEHHOU (popme

3.2. [lepeyens MJIAHHPYEMBbIX Pe3yJLTATOB OOy4YeHUs] MO JAMCIHUILUIMHE, COOTHECEHHBIX C
(opMuUpyeMBbIMH KOMIIETEHUAMHU

B pe3ynbraTe 0cBOSHUS NUCHUIUIMHBI 00yYatOUIHICs TOJIKEH:

3HaTh npuHsAThe Kiaccuukanuu KK, deHomeHonornyeckne M MUKPOCKOMHUYECKHUE TEOPHH
KK cocrosiHusi, Qusuueckue CBOICTBa Me30MOP(HBIX BEUIECTB, METOJbl HUX HCCIEJOBAHUS U
BO3MOXHBIE O00JAaCTH MPUMEHEHMS >KUAKUX KpucTauioB. Mmerh mpenctaBieHne 00 0OCOOEHHOCTSIX
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KUJKOKPUCTAUNIMYECKOTO  COCTOSIHUS Yy  PA3JIMYHBIX  BEIIECTB, METOAbl 3KCIEPUMEHTAIbHbBIX
UCCIICIOBAHMI CTPYKTYPHI M CBOMCTB sKuIKUX Kprctamios; (ITK-1)

yMeTb TIOHUMaTh, W3JIaraTb ¥ KPUTHYECKH aHAJIM3UPOBATh  0a30ByI0  (PU3HUECKYIO
undopmanuio (I1K-5,6,7);

MOJIb30BAaThCSl TEOPETUYECKMMU OCHOBAaMH, OCHOBHBIMU MOHATHAMH, kiaccupukanumeit KK mms
omnucaHus Tumna mMe3o¢asbl, €e CTPYKTYpbl U (U3NYECKUX CBOWCTB JKUIKOKPUCTAJUIMYECKUX BEILECTB
I1K-5,6,7) ;

MIPOTrHO3UPOBATh HA OCHOBE MMEIOIIUXCS TEOPETHUUECKUX 3HAHUM MOsABIIEHHE THMA Me30(]a3bl U
HaJIM4Ke ornpeesieHHbIX pusnyeckux croiicts; (ITK-5,6,7)

UCIIOJIb30BaTh TOJyYEHHbIE TEOPETUYECKUE 3HAHUS JJIS M3Yy4EHHUS CTPYKTYpPbl M CBOMCTB
XKHUJIKOKprcTaunaeckux Beriects. ([1K-5,6,7)

Hmers npakTuyeckuii onbiT/MMeTh HaBBIKH: MeTOJaMu OOpabOTKM | aHAIM3a
DKCIIEPUMEHTAIBHON U TEOPETUYECKOU ¢duznueckoit uHpOpMaIHH, MOJIAPU3ALUOHHO
MUKPOCKOTIMYECKUMU U AUPPAKIHOHHBIMH METOJaMU uccienoBaHusi cTpykTypel KK 00BEKTOB,
Meronukamu u3ydenus pusndeckux cporcts XKK (I1K-5,6,7)

4. O0beM U coiepKaHKe TN CHUTITIHHBI

OO0BbeM TUCIMILIMHBI COCTAaBIACT 3 3a4eTHHIX eauHuIlpl (108 akaeMHUECKUX YacoB)..

4.1. Conep:xkaHue AUCHUIVIMHBI 1O pa3genam (TeMaMm), COOTHECEHHOe C BHIAMU U
TPYAOEMKOCTBHIO 3aHATHII JeKIIHOHHO-CEMHUHAPCKOI0 THIIA

O0beM MHOW KOHTAKTHOH pabOTBhI M CaMOCTOSITEIIBHONH pabOThI 00YYAIOMIETrOCs IO TUCITUTUINHE
yKa3aH B yueOHOM IJ1aHe 00pa30BaTEIbHON POrPaMMBbI.

Ne Bunel 3aHsTHii, ux 00bemM DOopMBbI TEKYLIETO
n/ Paznen (B ak.gacax, Mo KOHTPOJISA yCIIeBaeMOCTH
n JTUCIUATUINHBI OYHO/3209HON hopMe (no nedensim
00yueHus) cemecmpa)Dopma
o MPOMEKYTOUHOW aTTeCTalluu
g (no cemecmpamy):
b=} (3auem, 3K3aMeH, Kypcoeas
S paboma, Kypcosoii npoekm)
3aHsaTus JlaGopatopHsie
JICKITMOH 3aHATUA
-HOTO
THIIA
1 | Beenenue. 5 |4 4  (;maboparopHoe | OT4eThl IO JIAOOPATOPHBIM
JKunkokpucrammyaeckoe 3aHATHE) paboram
COCTOSIHUE BeIeCTBA.
TepmoTponHbie u
JINOTPOITHBIC KUKHE
KpHUCTaJLIBI (KK).
Knaccudukanus
TEPMOTPOITHBIX KUJIKHX
KPHUCTAJUIOB. Nx
UACHTU(PHUKALIUS.
Oco0eHHOCTH MOJIEKYIISIPHOM
ctpykrypsl JKK. Toueunas u
CTaTHCTUYECKass CHMMETPHS
HKHUJIKIX KPHUCTAJUIOB. .
MeKMOJIEKY/ISIPHBIE CHJIBI.
2 denomenoornyeckne | 5 | 6
TEOPUHU JKUAKUX KPHUCTAIIIOB
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(Teopust poeB U TeopHS
KOHTHHYYyMa). Teopus
ynpyroctu CraTucTudeckas
TEOPUU  YIOPSJIOYCHUS B
HEMaTHKaX:  MPUOIIKEeHHe
Omncarepa, TEOpHUS
CaMOCOTJIaCOBAaHHOTO  TOJIS
Maiiepa-3ayme. [Ipumenenue
Teopun Maifepa-3ayne s
OMHCaHUS XOJECTCPUUCCKUX
u cMmekTrueckux KK.

Hedexktsr B XKK:
KJIACCU(UKAIUS: TOYCUHBIE,
JUCKJIMHALIUY, CTCHKH,
KOH(OKaITbHbIC JIOMEHBI.
OcobeHHOCTH JeEeKTOB B
pasnuuHbix THnax KK.

4

(;raboparoproe

3aHATHUE)

OpueHTanionHble 3G (EKTHI
B XK: BiusHUE ONOpPHBIX
IIOBEPXHOCTEH. Teucr-
CTPYKTypa. Bnusiaue
MarHMTHOTO 51
3JIEKTPUUECKOTO Mojei.
ITepexon @penepukca.

4

(;maboparopnoe

3aHATHE)

Husnexktpuueckue cBOMCTBa
KUJKAX KPUCTAIIIOB.

4

(;maboparopnoe

3aHATHE)

Heycroituuoctu B
IEKTPUUYECKUX TMOJISIX

4

(;maGopatopHas

pabota)

Onruueckue u
AIEKTPOONTUIECCKUE
csoicta JKK.

4

(;maboparopnoe

3aHATHE)

®azoBble nepexosl B KK

4

(;maboparopnoe

3aHATHE)

MeTtoapl
(mznyeckux

CTPYKTYPHI
KPHUCTAJUIOB

HCCIIEI0BaHUSI
CBOICTB u
JKUIKUAX

4

(;maboparopnoe

3aHATHE)

o -

JInorponusie u
JIUCKOTUYECKUE KK:
KJIaccuPuKaIus, CTpyKTypa

Kunkokpucrammueckue
HIOJIMMEPBI

N R e

[Ipumenenune
KpPUCTAJUIOB

KUIKUX

Jloxmasbl o TUIIAM
KUAKOKPUCTAILTHYECKUAX
CTPYKTYp ¥ IPUMEHEHUIO
KHUIKAX KPUCTAIIIIOB

KoHTpouib

3auer

36

| 32

4.2. Pa3BepHyTO€ ONMCAHHE COAEPKAHMSA AUCHMILUIUHBI N0 pa3ienaM (TeMam)

Pazoenvi xypca

1.Beenenne. JKuakokpucramimueckoe cocTosHue BemecTBa. CTpykTypa H  KiacCU(pUKAIUSL

KUIAKUX KpHUCTAJIJIOB.
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2. ®eHOMEHOJIOTNYECKHE TEOPUH JKUIKUX KPUCTAIUIOB. Teopus ynpyroctd. MuKpockonudeckast

teopusa Maiiepa-3ayre.

8.
9.

10.
11.

12.

3. JleexTsl B *KUAKIX KPUCTAIIIAX.

4. Opuenranuonnsie 3¢ dexTsl B KK:

5. luasekTpuyecKue CBOMCTBA

6. HeycTOMYMBOCTH B 3JIEKTPUYECKUX MOJISX.

7. Ontuueckue u 3nekTpoontudeckue cBoiictra XKK.
8. @a3oBbIC NEPEXO/IbI

9. JImorponusie XKK. luckornueckue KK

10. )KuakokpucTasiInueCcKre MmoJuMephl.

11. ®usnueckue meto bl uccienoBanus KK

12. [IpumMeHeHne )KUAKUX KPUCTAILIOB.

Kpamkoe codeprcanue pazoenog
Benenue. XXuakokpucrauinyeckoe COCTOSHUE BeIlecTBAa. TepMOTPONHbBIE U JIMOTPOIHBIE KHUJIKHE
kpuctaiel (OKK). Knaccudukanus TepMOTpPONHBIX XKHUIKHX KpUcTauioB. WX waeHTHUKanys.
OcoOennoctu MouekynsipHoit cTpykTypel JKK. ToueuHas cummerpusi XKHUAKUX KpPUCTAJLIOB.
Craructuueckas ciMMeETpHsl. MeXMOIEKYJIIPHBIE CUIIBIL.
DEHOMEHOJIOTUYECKUE TEOPUH KUIKUX KPUCTAIIOB (TEOpUsl POEB U TEOpHsl KOHTUHYyMa). Teopus
ynpyroctd. TeH3opHblii napamerp mnopsaka. OcHoBHble ypaBHeHus ruaponuHamuku JKK.
Craructuueckass TEOpUM YIOPSIOYEHMsT B HeMarukax: npuOmmkeHue OHcarepa, Teopus
camocoriacoBaHHoro nosis Maiiepa-3ayne. Ilpumenenue teopun Maiiepa-3ayne aus ONUCaHMs
xonectepuyeckux u cmektuyeckux KK.
Hedexrsr B XKK: knaccupukanus: ToyeuHble, JUCKIMHAIMM, CTEHKH, KOH(OKalIbHbIE JIOMEHBI.
Ocob6ennoctu nedexToB B paznuuHbx Trmax KK.
Opuentaunonssie 3¢ ¢extsl B XXK: BIusHue onopHbIX noBepxHocTel. TBUCT-CTpyKTypa. BrnusHue
MarHUTHOTO U DJIEKTPUYECKOro TMosied. TeH30pHOe ONHuCaHWe MAarHUTHBIX U 3JIEKTPUYECKUX
coiictB. Ilepexon ®@penepukca, CTaUMOHAPHBIN ciaydald, auHamuka >(dexta Dpenepukca..
Bnusinue teuenus.
Judnexktpudeckre CcBOMCTBAa: JlMANeKTpuyeckas NIPOHUIAEMOCTh M AJIEKTPOIPOBOAHOCTH
dnekcoaniekTpuueckuit 3QdhexT. CerHeTodIEKTPUIECTBO.
HeycroitunBoct B anekrpudeckux noisix. JJomens Kanycrnna-BunbsMca, meBpoHHast CTpyKTypa
B HeMaTHuKax. Kpurnyeckoe mose u ero 3aBUCUMOCTh OT 4acTOThl. HeycToiiunBOCTH B XOIecTeprKax
Y CMEKTHKAX.
OnTtuueckne u anekrpoontuueckue cpoiictBa JKK. OpueHTanMoHHBIE 3JIEKTPOONTHUECKHE
apdextr: S-apdext, B-apdext, T-apdext, obparnbiii T-3pdexr. DnexTporuapoauHaMudecKas
HeyctounBocTh B Hemarmueckux KK, Jlunamumdeckoe paccessuue ceta ([PC). OcobGenHocTn
aNeKTpoonTuieckux 3¢ dexros B xonecrepudeckux u cMektruueckux XK, adpdexr APC ¢ namsroo.
®dazoBble Iepexobl: Pa3oBbIi MEPexo ] HEMATHK — H30TPOITHAS KUJIKOCTh, CMEKTUK A — HEMATHK.
MeTto1bl Hccae10BaHuS )KUJIKUX KPUCTAIIIOB.
JInorponusie XKK: knaccudukanus, crpykrypa. JAuckoTHYECKUE )KUIKUE KPUCTAILIBI
Kunkokpucraainyeckue MOJIMMEphl: CTPOEHHE, 0COOEHHOCTH, CBS3aHHBIE C HAJIMYUEM OCHOBHOMU
[[ENTU MaKpOMOJIEKYJIbI, CBOWCTBA.
OcHOBHBIE 00JIACTH MPUMEHEHHSI KHUJIKUX KPUCTAIUIOB.

5. O6pa3zoBarejibHbIe TEXHOJOTHHI
OCHOBHBIE TEXHOJIOTUU: MOIYJIBLHOTO OOY4YeHHs, MPOOJIEMHOr0 OOy4YeHUs, TEXHOJOTUsSI BHIOOpA,

MH(OPMaLMOHHO-KOMMYHHUKAIIHOHHBIE.
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Bce copepxaHme COCTOUT W3 JIBEHAIIATH MOMAYJICH, KKIBIA W3 KOTOPHIX BKJIIOYAET B ce0s
JeKIMM M TPAaKTUYCCKHE 3aHATHS, 3aJaHus JIJISI CaMOCTOSTENbHON palboThl, 3aJaHKe 1O MOATOTOBKE
JIOKJIA/1a.

OCHOBOI CaMOCTOSITEIPHON NEATEILHOCTH SIBJIICTCSI MPEXKIE BCErO JOMAIIHSS MOJIrOTOBKA K
MPAKTUYECKUM 3aHIATUSAM U 00pabdoTKa pe3ydbTaToB J1abOpaTOPHOTO JKCIIEPUMEHTA, a Takke
MOJIrOTOBKA JIOKJIA/Ia 10 OJHOW M3 BHIOpaHHBIX TeM. CTyIeHTaM MpPeJOCTaBIISICTCS BHIOOP TEMATHKH U
XapakTepa BBIMOJHCHUS MTPOSKTA.

W3yueHne Kypca CTPOUTCS MO CIEAYIOIICH CTPAaTerWu: CTYICHTHI MOCEUIAI0T BCE ayJAMTOPHBIC
3aHATHS (JICKIUU, MPAKTUYECKHUE), BBIMOJTHSIIOT BCE TEKYIIWE JOMAIlHUWE 3aJaHus, paboTaloT Hal
JIOKJIQJIOM TIOJT PYKOBOJICTBOM ITPEIIO/IaBaTellsl Yepe3 OYHbIC KOHCYIIbTAIlUH

[Ipy mpoBeACHUM MPAKTUYCCKUX 3aHATHH WCIONB3YIOTCS CIEAYIONUE METOIbI: TPYIIOBas
pabora.

6. YueOHO-MeTOIMUYECKOe 00ecnieyeHne CaMOCTOSITeIbHOI padoThl 00y4arOUIUXCS

CamocrosiTenbpHas padoTa CTyICHTa MPE/II0aracT:
1. momroroBka K TPAKTUYCCKUM 3aHATUSAM, OOpaboTKa pe3yiabTaToB JabOpaTOPHOTO
JKCHepUMeHTa  (Yy4eOHO-METOAMYECKHE  Pa3pabOTKU  MPAKTHYECKUX  3aHSATHH
BBIAFOTCS. B AJICKTPOHHOM BHJC KKIOMY CTYACHTY, a TaKXE€ €CTh B CBOOOJHOM
JIOCTYTIE B AJEKTpoHHOM 6nbmuoreke UBI'Y);
2. TIOATOTOBKA CAMOCTOSITEIBHOTO JOKJIa[a IO OJHOW U3 IMPEIaraeMbIX TEM,

7. XapaKkTepuCTHKA OIEHOYHBIX CPEACTB /Jsl TeKYyILIero KOHTPOJS YCIeBaeMOCTH M
NMPOMEKYTOUHOH aTTecTANMU 00YUYAIOIIMXCS N0 TUCHHUIJINHE

OT4er Mo nmpakTU4YecKoli paboTe mpenanonaraet oGopmiIeHUE BBITTOJTHEHHONW BO BpeMsl 3aHITHS U
MOJIHOCTBIO PACCUMTAHHOM MPAKTUUYECKON pabOThl C OKOHYATENbHBIMU PE3yJIbTaTaMu B BUJAE TpapuKOB,
TaOJIMIl ¥ PACCUUTAHHBIX BEITUYMH, a TaKXKE TEOPETHYECKHH OTUET MO BOIMpPOCaM, KOTOpPhHIE MAIOTCS K
K101 J1abopaTopHOM paboTe ISl JOMaITHEH TOATOTOBKH.

3aueT TPOBOAMTCA B MHUChbMEHHOW (opme Mo Bompocam, 3apaHee JaHHBIM CTYACHTaM JUIs
JIOMAIITHEH MOJrOTOBKH, KOTOPEIC OXBATHIBAIOT BCE Pa3JIeibl M3YICHHOTO Kypca.

OneHka «He 3a4TeHO» CTAaBUTCS MPU YCIOBHHM HEBBITIOJHEHHS JTaOOpPAaTOPHOTrO MpPaKkTHKymMa U
YaCTUYHBIX OTBCTOB HAa ABAa BOIIPOCA 3a4CTHOT'O ouera.

OrneHkKa «3a4T€HO» CTAaBUTCA MPHU YCIOBHM BBIIOJHEHUS Ta0OPATOPHOTO MPAKTUKyMa M TMOJTHBIX
OTBETOB Ha JIBa BOIIPOCA 3a4E€THOTO OMJIeTa.

8. YueOHO-MeTOIMUYECKOEe 1 HH(POPMALIMOHHOE 00ecedeHne TUCIUTTUHBI

OcHoBHas yueOHas auTeparypa:
1. Crip0Oy, C.A. OCHOBBI TEPMOJUHAMUKH KXUJIKUX KPUCTALIOB : yuyeOHOoe mocobue / C. A. CripOy ;
WBan. roc. yu-t .— WBanoso : UBI'Y, 2009 .— 90 ¢ .— ISBN 978-5-7807-0737-0
2. Ycmexu B HM3YYCHUHU >KUIKOKPUCTAJUIMYECKMX MarepuaioB / MBaH. roc. yH-T; mox pea. H. B.
VYconbeuesoii .— MBanoso : UB['Y, 2007 .— 100 ¢ .— ISBN 5-7807-0655-7
3. JKuaxume KpUCTaIUTBI : TUCKOTHYECKHE Me30TeHbl / MIBaH. roc. yH-T; TIOJ] pe/I. JOKT. XUM. HayK, pog.
H. B. Yconsuesoii .— MBanoso : UBI'Y, 2004 .— 545 ¢. — ISBN 5-7807-0458-9

4. VYconbuea, H.B. JKunkue xpuctamibl : JHOTPONHBIA Me3oMopdu3M : ydeOHoe mocobue / H. B.
Ycomeuesa ; UBan. roc. yi-T1 .— HBanoso : UB['Y, 2011 .— 315 ¢ : min .— ISBN 978-5-7807-0857-
5
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5. AxomoBa, O.b. JIuCKOTHYECKHE ME30TCHBI : OT MOHOMEPOB K moyimMmepaM u AcHapumepam / O. b.
Axomnoa, H. B. Yconbnera ; MBan. roc. yu-t .— HMBanoso : UB['Y, 2010 .— 106 ¢ : w1 .— ISBN
978-5-7807-0885-8

6. demopor, M.C. Kunkokpucrajummaeckue MaTepuaisl : yaeonoe nmocooue / M. C. denopos ; MBan.
roc. yH-T .— WBanoBo : UBI'Y, 2018 .— 117 c : un .— IleuaTHast Bepcusl 2JIEKTPOHHOI'O M3JaHUS
Wznanue Ha ap. Hocutene: XKuakokpucTasinyeckue MaTepuaibl [DIeKTPOHHBINA pecypce] : yueOHoe
nocobue / M. C. ®enopos ; MBaH. roc. yH-T .— WBanoso : UBl'Y, 2018 .— 117 ¢ : un .— ISBN
978-5-7807-1286-5.

7. DusnyYecKkHe CBOWCTBA IKUAKUX KPHUCTAUIOB @ METOAMYECKHE YKa3aHUS K JIaDopaTOPHOMY
OPaKTUKyMy : JUIsI CTYAGHTOB (Qu3nyeckoro (QaxynpTeTa creuuanuzanuu "dusumdeckoe
MartepuanoBenenue". Pabotsl 1-6 / MBan. roc. yH-T ; coct. H. B. Kanenenkoa .— MBanoBo : UBI'Y,
2012 — 60 ¢ : wmn .— [IleuarHas Bepcus OdJEKTpOHHOTO wu3naHuslzgmanue Ha ap.
Hocutene: Pusnueckue CBOMCTBA KUAKUX KPUCTAIIOB [DJIEKTPOHHBIN pecypc] : .— MBaHOBO : ,
2012 .—c.— ISBN

JomnonuurenpbHas yueOHas quTeparypa:

1. A.C.Conun. Beenenwne B ¢pusnky xuakux kpuctawioB. M.: Hayka. 1983.

JILM.bnunoB XKunkue kpucramisl. CTpykTypa u cBoiicTBa. M.: Kaikublil qom «JIlubpoxom», 2013.

480 c.

I1. de XKen. ®uznka xuakux kpucraiioB. M.: Mup.1977.

N.I" Yucrskos. XKunkue kpucramisl. M.: Hayka. 1966.

I".bpayn, JIxx.YonkeH. XKuakue Kpuctamibl U OMoJI0rudeckue CTpykrypbl. M.: Mup. 1982

Kunkokpucrammueckue noaumepsl. [lox pen. H.A.Ilnats. M.: Xumus.1988

JI.M.bauHOB. DAEKTPO U MarHUTOONTHKA KUAKUX KpucTaiioB. M.: Hayka. 1978.

A.IlKanmyctuH. DJEKTpOONTUYECKHE U AaKyCTUYECKHME CBOWCTBA JKMJIKMX KpPUCTAJUIOB. M.:

Hayka.1973.

9. H.A.Ilnars, B.I1.IIIu6aes. I'peGHEOOpa3HbIe IOTMMEPHI M KUAKHE KpucTauibl. M.: Xumus. 1980

10. C.M.ApakensH, }0.C.Uununrapss. Henunelinas ontuka ®uakux kpuctamuioB. M.: Hayka. 1984.

NH(popMalilnoHHO-CIIPaBOYHbIE  CUCTEMbI HM(MJM) MpodeccHoHalbHble 0a3bl JaHHBIX MpU
peanu3aluuy JMCUUIIITMHBI HE UCTIOIb3YIOTCS.

N

Nk w

Pecypcel nH(popManimoHHO-TETEKOMMYHUKAIIMOHHON ceTH «IHTepHeT»:

CucremMa dJEKTPOHHOH TOJJICPKKH oOpa3oBareiapbHOro rmpomecca «Mo#  yHUBEPCHTET»
https://uni.ivanovo.ac.ru

ITpodeccuonanbHbie 6a3bl TaHHBIX U MHPOPMAIIMIOHHO-CIIPABOYHBIE CUCTEMBI:

OBC «YHuBepcuteTckas OnbnuoTeka onaaitH» Www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

Dnexrponnas oubnuoreka MBI'Y _http:/lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

Dnextponnsiii kataror Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[TporpamMmmHoe oOecriedyenne: omepanuonHas cucrema Microsoft Windows, makeT oduCHBIX
nporpamm Microsoft Office u(unm) LibreOffice, unrepuer-opaysep Microsoft Edge m(umm) Yandex
Browser.

9. MaTrepuajibHO-TeXHUYECKOe ol0ecnedeHne JUCHUNINHBI (MOAYJIs1)

VY4eOHble ayIUTOPUU:

- JUIA TIPOBEJICHMS 3aHATUH JIGKLIMOHHOTO THUINA C KOMILJIEKTOM CIENHAIU3UPOBAHHONW yueOHOM
MeOeM W TEXHUYECKUMH CpEICTBAMH OOYYCHHs, CIYXAIUMH JUIsI TIPEIOCTABICHUS y4eOHOM
uHpopMaluu O0JIBIION ayIUTOPHH;

- 7S TIPOBEACHUS 3aHATHH CEMHUHAPCKOTO THIIA, KOHCYJIBTAlMH, TEKYIIer0 KOHTPOJIS U
IIPOMEKYTOUHOU aTTECTAIlMM ¢ KOMIUIEKTOM CHEeIMaIM3UPOBAHHON yueOHON MeOenn U TeXHUYECKUMHU


http://lib.ivanovo.ac.ru/cgi-bin/zgate?follow+16052+RU%5CIvSU%5Celib%5C3333%5B1,12%5D+rus
http://lib.ivanovo.ac.ru/cgi-bin/zgate?follow+16052+RU%5CIvSU%5Celib%5C3333%5B1,12%5D+rus
http://lib.ivanovo.ac.ru/cgi-bin/zgate?follow+16052+RU%5CIvSU%5Celib%5C3333%5B1,12%5D+rus
http://lib.ivanovo.ac.ru/cgi-bin/zgate?follow+20354+RU%5CIvSU%5Celib%5C846%5B1,12%5D+rus
http://lib.ivanovo.ac.ru/cgi-bin/zgate?follow+20354+RU%5CIvSU%5Celib%5C846%5B1,12%5D+rus
https://uni.ivanovo.ac.ru/
https://uni.ivanovo.ac.ru/
http://www.biblioclub.ru/
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/elibnew
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/elibnew
http://lib.ivanovo.ac.ru/index.php/ek
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CpeAcTBaMu O0YYEHHUS;

- yuebHas nabopaTopua GU3MKKN KULKNX KPUCTANNOB.

[Tomemenue 1Jisi CaMOCTOSITENILHOW pPa0OTHI, OCHANICHHOE KOMILJICKTOM CHEIHATN3HPOBAHHON
yueOHOM MeOeH, KOMITBIOTEPHOW TEXHHKOW ¢ BO3MOXHOCTBIO IMOAKIIOYEHHUS K ceTH «MHTepHeT» u
obecnieuenuneM gocryna B OC.

JleMOHCTpaniMOHHOE 00OpYIOBAaHUE U YYCOHO-HATIISIIHBIE MOCOOMS JUIsl 3aHATUN JIEKIIMOHHOTO
THUIIA, 00CCIICUYNBAIONIUE TEMATHICCKUE WILTFOCTPALINN: NPEe3eHMAyUU N0 U3YYACMbIM MEMAM

ABTOpP(bI) padoyeil MporpaMMbl JUCHUILIMHBI: JTOIICHT, KaH/.(pU3.-MaT. HayK, JdoueHT [lamkoBa
T.B.
[Iporpamma paccMoTpeHa 1 yTBEPIKIeHA Ha 3acenanuu Kadeapsl pyHIaMeHTaTbHON GU3UKU 1
HaHoTexHoJorui « 31 » asrycra 2023 r., mporokon Ne 1

[Tporpamma oOHOBIIEHA

IPOTOKOJI 3acenanus Kadenpsr No OT « » 20 T
CornacoBaHo:
PykoBonutens OI1 JL.1.Munees

(moamnuce)

[Tporpamma oOHOBIIEHA

IPOTOKOJI 3acenanus Kadenpsl No OT « » 20 T
CornacoBaHo:
PykoBonutens OI1 JL.1.Munees

(moamnuce)

[TporpamMmma oOHOBIIEHA

IIPOTOKOJI 3aceianus Kadenpsl Ne OT « » 20 T
CornacoBaHo:
PykoBonutens OI1 JL.1.Munees

(moamnuce)

[Tporpamma oGHOBIIEHA

IIPOTOKOJI 3aceaHus Kadeapsl Ne OT « » 20 T
CornacoBaHo:

PykoBonutens OI1 JL.1.Munees

(moanuce)




