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1. Ietn ocBOEHMA TUCHUTIMHBI

LenssmMu ocBoeHHsS] IUCHUILIMHBI (Moaynsa) «DPu3MKa KUAKUX KPHUCTAIJIOB» SBISIIOTCA I10-
CIIe/IOBATEIIFHOE M3JIOKEHHE (PeHOMEHOJIOTNIECKOH TEOPHUH, METOA0B, C IOMOIIBIO KOTOPBIX 3Ta TEOPHS
paboTaeT, ¥ MpUMEHEHHE €€ K OOBSICHEHNI0 MHTEPECHBIX U MPAKTUYECKH BaXKHBIX 3()-(hEeKTOB B )KUIKUX
kpuctayulax. Kpome Toro, paccMaTpuBaercsi CTPYKTypa W CTaTHCTHUECKas CHUMMETPHUS O KHUIAKHX
KPHUCTAJIOB, OCHOBBI MHKPOCKOIIMYECKOH Teopun Me3oda3, BbIpabOTKAa YMEHHUS HCIIOJIb30BaTh
NOJyYEHHbIE 3HAHUS JUIA ONpENeNIeHHS TUIOB Me30(a3, HCCIEIOBAaHUS CTPYKTYphl M CBOWCTB
KHUJIKOKPHCTAIITMIECKUX O0BEKTOB.

2. MecTo nucuuiminibl B cTpykrype OIl

JluciumanHa BXOIUT B BApUATHBHYIO 4acTh 0a3zoBoro nukia (b1.B.14) 00s3aTenbHbIX JUCIUIUIAH.
[Ipennaraemast mporpamma cocTaBiieHa B cOOTBEeTCTBHH ¢ TpeboBanusimu ®I'OC BO 3++ 03.03.02
Qu3zuka. JIns OCBOCHMs JUCIMIUIMHBI HEOOXOAMMBI 3HAHUS TUCHUIUIMH: «MomnekyispHas (U3UKay,
«DIEeKTPUYECTBO U MAarHeTU3M», «DH3HKa aToMa U aTOMHOTO sijipay, «Pu3udeckas Kpucrauiorpapus,
«JInpaKInOHHBIN aHAITH3Y.

Jl1s ocBOEHUS JAHHOM TUCLUIUIMHBI CTYAEHT JO0JIKEH:

3HATB: OCHOBBI KypcoB 00111ei PU3UKU, CTPOCHHE TBEPBIX U KHUAKUX Tell, OCHOBBI O0IIEeH XUMUU
(cTpoeHue aToMa, TUIbl XUMUYECKUX CBsI3€EH)

YMeThb: TMOJB30BAaThCA TEOPETUUYECKHMMH OCHOBAMH, OCHOBHBIMH TOHSTHSIMHU, 3aKOHAMH U
NPUHIUIIAMA (GUIUKH.

HNmerth: npakTuyeckuii onbliT/ UMeTh HABBIKH _HCIOJIB30BaHUS MAaTEMaTHMUYECKOTO amrmapaTa
¢u3MKK  (BBIYMCIIEHHE MPOU3BOAHBIX M HHTETPAJIOB, PEIIEHUS OOBIKHOBEHHBIX JIMHEHHBIX U
mubdepeHIManbHbIX ypaBHEHUHM, Olepalud ¢ BEKTOpaMH M MaTpUIaMH), HaBbIKAMU pPaOOTHI C
¢buznueckuMu npubdopamu.

Martepuan Kypca MOXKET CIYKUTb OPUEHTUPOM IPU U3YUYEHUH psA/ia CHEUUATbHBIX JUCLUILINH,
TaKUX Kak (U3MKa peaJbHOr0 KpHCTaula, (U3NYECKHE CBOWCTBA KPUCTAJIOB, (U3HUYECKOE
MaTepHallOBEICHUE

3. Illianupyemble pe3ybTaThbl 00y4eHUs! MO AUCHUTIIHHE

3.1. Komnerenuuu, ¢OpMHPOBAHMIO KOTOPBIX CHOCOOCTBYeT IHCHMIVIMHA  (CO21ACHO
mampuye coomeemcmeusi komnemenyuii u cocmasasirowux OIl)

[Tpu ocBOeHMH AUCHUIUIMHBI (OPMHUPYIOTCS CIIEAYIOLIME KOMIIETeHIIMH B cooTBeTCTBIM ¢ PT'OC
BO no nanHOMY HarpaBlI€HHIO TIOATOTOBKH:

B) npodeccuonanbubie (I1K):

e [IK-5 CnocoOeH BBIBIIATH aKTyallbHble HayuyHbIE MPOOJIEMBbI MMOMCKOBOTO TEOPETUYECKOTO U
HKCIEPUMEHTAIBHOTO XapaKTepa B CBOEH 00JacTW CHeNHanu3aldyd M pelaTh WX IO
PYKOBOJICTBOM CIELUATHUCTOB 00JIee BEICOKOW KBATU(PHUKAILIMN

e J[IK-6 CrnocobeH TpPOBOJUTH TEOPETUYECKHE W  OKCIIEPHUMEHTAIbHBIE HUCCIIEIO0BaHMA,
MHHOBAIIMOHHBIE M OIBITHO-KOHCTPYKTOPCKHE pPa3paboTKu B 00JacTH (QyHAAMEHTAIbHOU H
MIPUKIIQTHON (PU3HKH B COCTaBE MCCIIEIOBATENBCKUX KOJUIEKTHBOB

e [IK-7 CnocoOeH pa3pabaTbiBaTb METOAMKH HPOBEJIEHHs UCIBITAHUN, MPOBOJIUTH 00pabOTKY U
aHaJM3 pe3yJbTaTOB »HKCIEPUMEHTOB U IYyOJMYHO NPEACTABIATH pe3yJbTaThl HayYHBIX
HCCIIEIOBaHMM B IOCTYITHOM U COBpeMEHHOU (popme

3.2. [lepeyeHb IMJIAHHPYEMBIX Pe3yJbTATOB OOYYEeHHS] MO AUCIHUILINHE, COOTHECEHHBIX C
(popMupyeMbIMU KOMIIETEHIIMSIMHU
B pesynbpTaTe 0CBOCHUS AUCUMITIUHBI 00YUYaOLIUICS TOJIKEH:
3HaTh npuHATHIC Kiaccudukanuu XK, henomenonornueckue u Mukpockonuueckue teopun KK
COCTOsIHUA, (1)H3PI‘I€CKI/IG CBOMCTBaA M€3OMOp(I)HI>IX BCIICCTB, MCTOAbI UX HUCCICAOBAHUA W BO3MOXHBIC
00J1aCTH TPUMEHEHHS KUIKHX KPUCTALIOB. VMIMeTh mpeacTtaBieHHe 00 OCOOCHHOCTSIX
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JKUJKOKPUCTAJUTMYECKOTO  COCTOSIHUSL Y  PA3jIMYHBIX  BEIIECTB, METOJBI  IKCIIEPUMEHTAIbHBIX
UCCJICIOBAaHUI CTPYKTYPBI M CBOMCTB *kuIKUX Kpuctamios; (ITK-1)

yMeTh TTOHUMAaTh, U3JIaraTh ¥ KPUTHYECKHU aHAJTU3UPOBATh 0a30BYI0 (U3HUECKYIO HH(DOpMaIHio
(IIK-5,6,7);

MOJIb30BaThCS TEOPETUUCCKUMH OCHOBAMH, OCHOBHBIMHU MOHATHIMHU, Kiaccuduranuenn KK mis
OTHCaHUs THIA Me30(ha3bl, €e CTPYKTYPBI U PU3NIECKUX CBOMCTB KHUAKOKpUCTALTNIeckuX BemecT [1K-
5,6,7);

MIPOTHO3UPOBATh HA OCHOBE MMEIOIIUXCS TCOPETHUSCKUX 3HAHUU TOSBIICHUE THIA Me30(]a3bl u
HaJIM4Ke OnpeaesieHHbIX pusnueckux cpoicTs; (ITK-5,6,7)

WCIIOJIb30BaTh TIOMyYEHHBIC TEOPETHUECKUE 3HAHUS JJIsi HW3yUYCHUS CTPYKTYpPhl U CBOWCTB
KHUIKOKprcTaunaeckux Berects. (ITK-5,6,7)

HNmers mnpakTHyeckuii onbIT/MMeTh HABBIKH: MeTogamMu oOpabOTKM ¥ aHanm3a
AKCTICPUMEHTAIBHON H TEOPETHYCCKOM (buzIecKoi uHdopmanuu, MOJISIPU3AITUOHHO
MHUKPOCKOITMYECKUMU W TUGPAKIUOHHBIME MeTOoJaMH HccliefoBanus cTpykTypsl KK 00BEKTOB,
MetoauKamu u3ydenus pusndeckux croicts XK (ITK-5,6,7)

4. O0beM U coaepKkaHue TUCHUTTHHBI

OO0beM TUCHUIUTHHBI cocTaBisgeT 3 3aueTHbIX eauHuIlbl (108 akajeMUUecKuX 4acoB)..

4.1. Conepxanue AUCUMILVIMHBI 10 pas3gejaM (TeMaM), COOTHECEHHOe C BHIAMHM U
TPYI0EMKOCTHIO 3aHATHI JIEKIIMOHHO-CEMHUHAPCKOI0 THIIA

O0beM MHOW KOHTAaKTHOM pabOTHI M CaMOCTOSITENIbHOIN PadOThl 00YYarOMIErocs Mo TUCIUIUINHE
yKa3aH B yueOHOM IUTaHEe 00pa30BaTEILHOM MPOTPaMMBEI.

Ne Bunp! 3anatuii, ux oobem DopMBI TEKYILIETO
n/ Paznen (B ak.4yacax, o KOHTPOJIS yCIIEBAEMOCTH
I JUCIUTLINHBI OYHOI1/3a04HOM (hopme (no nedensim
o0yueHus) cemecmpa)Dopma
IIPOMEXYTOYHOU aTTECTAINH
% (no cemecmpam):
= (3auem, 3K3aMeH, Kypcosast
S paboma, Kypcoeou npoekm)
3aHATHS JlaGopatopHsie
JICKIIMOH 3aHATHUA
-HOTO
THIIA
1 | Beenenue. 5 | 4 4  (nmaboparopHoe | OTueTsl To Ja0OPATOPHBIM
JKunkoxkpucramaeckoe 3aHATHE) paboTtam
COCTOSIHHE BEIIECTBA.
TepmoTpomnHsle u
JIOTPOTIHEIE KUJIKHC
KpUCTAJLIbI (CKK).
Knaccugukars
TEPMOTPOITHBIX KUIKUX
KPHUCTAJUIOB. Nx
WACHTU(HUKALINS.
Oco0eHHOCTH MOJIEKYJISIPHON
ctpykrypsl XK. Toueuynas u
CTaTHCTUYECKas CUMMETpPUS
KHUIKAX KPHCTAIJIOB..
MeKMONEeKYISIPHBIC CHJIBIL.
2 denomenonornueckue | 5 | 6
TEOPUHU JKUIKUX KPHUCTAIUIOB
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(Teopust poeB ©  TeopHsd
KOHTHHYYMa). Teopus
ynpyrocta  CratucTudeckas
TEOpUU  YIOPSAJAOYCHHS B
HEMaTHKaX:  NPUOIKEHUE
Omncarepa, TEOpHs
CaMOCOTIaCOBaHHOTO  TIOJS
Maiiepa-3ayne. [Ipumenenue
Teopun Maitepa-3ayme s
OIHMCaHUS XOJECTEPUICCKUX
u cMmekTrueckux KK.

Hedexktet B KK:
KJIACCU(UKAIUSI: TOYCUHBIC,
JMCKIIMHALIUH, CTEHKH,
KOH(OKaIbHbIE JIOMEHBI.
Ocobennocti  1e(heKTOB B
paznuuHbix Thnax JKK.

4 (maboparopHoe
3aHATHE)

Opuenranonssie  3(hdexTsr
B XK: BiusHHE ONOpPHBIX
[IOBEPXHOCTEM. TBuct-
CTPYKTYypa. Bnusinue
MAarHuTHOI'O u
3JIEKTPUUECKOTO TIOJIEH.
ITepexon @penepukca.

4  (maboparopHOe
3aHSITHE)

HusnexkTpuueckue CBOMCTBa
KUJKAX KPUCTAIIJIOB.

4 (maboparopHoe
3aHATHE)

Heycroitunoctu B
AJEKTPUIECKUX MOJISX

4  (;maboparopHas
paborta)

Ontuyeckue u
AIEKTPOOIITHIECKHE
csoicta JKK.

4  (maboparopHoe
3aHATHE)

dazossle nepexo sl B KK

4  (maboparopHoe
3aHATHE)

Metonasl
(u3nyecKux

CTPYKTYpBI
KPUCTAJIJIOB

HUCCIIEOBaHUS
CBOICTB u
KUIKAX

4  (maboparopHoe
3aHATHE)

o -

JInorponHsie u
JTUCKOTUYESCKHUE KK:
KJIaccuPuKaIys, CTpyKTypa

)KI/I,I[KOKpI/ICTaJ'IJ'II/I‘ICCKI/IG
MOJIMMEPHIL

N R

[Ipumenenne JKHAJIKUX

KpPHUCTAJJIOB

Joxmanbt 1o TUIIAM
KUJKOKPUCTAIIMYECKAX
CTPYKTYp M IPHUMEHEHUIO
JKUJKUX KPUCTAJLIIOB

KoHTpons

3auer

36

[32

4.2. Pa3BepHyTO€ ONKCAHME COAEPKAHUS JUCIUIJIMHBI 110 pa3aeaM (TeMam)

Pazoenvl xypca

1.Beaenue. JKuakokpucTalmudeckoe cocTosiuue BemiecTBa. CTpyKTypa W KiacCUpUKaIUs

KUIOKHUX KPUCTAJJIOB.
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2. OEeHOMEHOJIOTMUYECKHEe TEOPUH JKUIKUX KPUCTAIUIOB. Teopust ympyroctu. MuUKpockonnuueckast

teopusi Maiiepa-3ayre.

8.
9.

10.
11.

12.

3. AedeKTsl B KUAKUX KpUCTAIIAX.

. Opuenranuonnsie 3¢ dexrsr B XKK:

. JlMsIeKTpUYecKre CBOMCTBA

. HeycTOWUYMBOCTH B 3JIEKTPUUYECKUX MOJIAX.

. OnTnueckue u snekTpoonTruueckue cpoiictaa JKK.
. @a30BbIE IIEPEXO/BI

. JImotponnsie XKK. Iuckornueckue KK

10. JKuaKOKpHUCTAININYECKHUE TIOJIUMEDBI.

11. dusznueckue metoanl ucciaegosanus JKK

12. IIpuMeHEHUE )KUKUX KPUCTAIIIIOB.

© 00 NO O

Kpamkoe codeporcanue pazoenog
Benenue. JKUIKOKpUCTAIIIMYECKOE COCTOSTHUE BEIIECTBA. T€pMOTPOIHBIE U JIMOTPOIHBIE XKHUJIKHE
kpuctauiel (OKK). Kimaccudukanuss TepMOTPONHBIX KHIKUX KpUCTALIOB. WX wWaeHTH(UKAIMSL.
Ocobennoctu  MonekyisipHoit cTpykTypsl JKK. Toueunas cuMMeTpusi >KUIKUX KpPHUCTAJUIOB.
Craructuueckast ciMMeTpHs. MeXMOJIEKYJIIPHbIE CUIIBI.
DEeHOMEHOJIOTHYECKHUE TEOPUH KUIKUX KPUCTAUIOB (TEOpUs POEB M TEOpHUsl KOHTHHYYyMa). Teopus
yopyroctd. TeH3opHblii mnapamerp mnopsaka. OcHoBHble ypaBHeHMsI ruapoauHamuku JKK.
CratucTtuyeckas TeOpUM YIOpPAJOYEHHs B HeMmaTukax: mnpubmmxenue OHcarepa, TeopHs
camocorjacoBaHHoro mnosst Maifepa-3ayne. Ilpumenenue teopum Maiiepa-3ayne [uisi OnucaHuUs
xoJectepudeckux u cmexkrndeckux XKK.
Hedexter B KK: knaccuduxanus: TouedyHble, JUCKIMHALMM, CTEHKH, KOH(OKAJIbHBIE JIOMEHBI.
Ocob6ennoctu nedekToB B paznuuHbix TUnax KK.
Opuenraunonnsie 3p¢extsl B J)KK: BausHIe onopHbIX noBepxHocTel. TBucT-cTpykTypa. Biusnue
MarHMTHOT'O U 3JIEKTPUYECKOr0 Nojei. TeH30pHOe ONMCcaHNue MarHUTHBIX U AJIEKTPUUYECKUX CBOWCTB.
[Tepexon @penepukca, CTallMOHAPHBIN Cirydail, quHamMuka r¢dexra Openepukca.. BausHue TeueHus.
Judnexktpudeckre CcBOMCTBAa: JlManeKTpuyeckas NIPOHUIAEMOCTb M DJIEKTPOIPOBOAHOCTH
dnekcoaniekTpuueckuit 3QhexT. CerHeTodIeKTPUIECTBO.
HeycroitunBocTH B aniekTpudeckux noisx. Jlomens! Kanycruna-Bunbsmca, meBpoHHas CTpPyKTypa B
HemaTHkax. Kputuueckoe mose u ero 3aBUCUMOCTb OT 4acTOThl. HeycToMUMBOCTH B X0JIeCTEpUKaX U
CMEKTHUKAX.
OnTuueckue u anekrpoontuyeckue cporictra XKK. OpueHnrannonssle anekTpoontuyeckue 3¢ eKTs:
S-apdexr, B-apdexr, T-a3pdexr, obparueii  T-3pdexr. DnexTporuapoauHaMHUUecKas
HeyctounBocTh B Hemarmueckux JKK, Junamumueckoe paccesuue cera ([IPC). Ocobennoctu
aNIeKTpoonTuieckux 3¢ dextoB B xonectepuueckux u cmektruueckux XK, apdexr APC ¢ namsToo.
®da30BbIe IEPex0/Ibl: (Ha30BbIi MEPexo]] HEMATUK — U30TPOIHAS KUAKOCTh, CMEKTHK A — HEMATHK.
MeTto1b1 ncce10BaHUS JKUIKUX KPUCTAJLIOB.
JInorponusie XKK: knaccudukanus, ctpykrypa. JAMCKOTHYECKUE KUIKNE KPUCTAILIBI
Kunkokpucraminyeckue MOJIMMEphl: CTPOEHHE, 0COOEHHOCTH, CBSA3aHHBIE C HAJIMYUEM OCHOBHOMU
L[ENU MaKpOMOJIEKYJIbl, CBOMCTBA.
OcHOBHBIE 00J1aCTH IPUMEHEHHUS )KUJKUX KPUCTAIUIOB.

5. O6pa3zoBarejibHbI€ TEXHOJIOTHH
OcHOBHbBIE TEXHOJOTHHU: MOAYJIBHOIO O0y4YeHUSs, MPOOIEMHOTr0 00y4YeHHsI, TEXHOJIOTHS BhIOOpA,

UH()OPMAIIMOHHO-KOMMYHHUKAI[OHHBIE.
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Bce coneprkanue cocTOUT U3 IBEHAIIATH MOIYJIEH, KX bl U3 KOTOPBIX BKJIIOYAET B ce0s1 JIEKLIUU
U TIPaKTHYECKUE 3aHATHUS, 3aJaHUs UII CAMOCTOSATEIIbHOM paboThI, 3aJaHKe 110 TIOATOTOBKE JOKIAIA.

OcCHOBOI CaMOCTOSITENIBHON JESTeIbHOCTH SIBJISETCS IPEXJE BCEro JOMAIIHSS IMOATOTOBKA K
NPaKTUYECKUM 3aHATUSAM U 00pabOTKa pe3yIbTaToOB J1a00PaTOPHOTO IKCIIEPUMEHTA, @ TAKXKE IMOATOTOBKA
JOKJIaja 1Mo OAHOW M3 BhIOpaHHBIX TeM. CTyAeHTaM NpeJoCTaBIseTCs BHIOOP TEMAaTUKHU U XapakTepa
BBITIOJTHEHMSI IPOEKTA.

W3ydenue Kypca CTPOUTCS MO CIEAYIOLIEH CTpaTerduu: CTYAEHTHI MOCEUIAl0T BCE ayIUTOpPHBIE
3aHATUS (JCKIMH, TPAKTHYECKUE), BBIMOJHAIOT BCE TEKyIIMe TOMAIIHWE 3aJaHus, paboOTaroT Haj
JOKJIaJIOM 0/ PYKOBOJICTBOM IpEToaBaTelis Yepe3 OUHble KOHCYJIbTaluu

[Tpu mpoBeeHNM MPAKTUUECKUX 3aHATHIA UCIIOJIB3YIOTCS CICAYIOLINE METO/IbI: TpyMIoBas pabora.

6. YueOHO-MeTOIMUYECKOE 00ecnedeHre CaMOCTOATEILHOM PadoThl 00yYaommuXcst

CamocTtosTenbHas paboTa CTyIeHTa MpearnoaraeT:
1. moaroroBka K TMPAKTHYECKUM 3aHATUAM, O00pabOoTKa pe3yJbTaToB J1Ia0OpaTOPHOIO
dKCHepuMeHTa (YueOHO-METOJMUECKUE Pa3paOdO0TKU MPAKTHUECKUX 3aHSITUN BBIIAIOTCS
B JJICKTPOHHOM BHJIC KaXKJIOMY CTYICHTY, a TaKXe €CTh B CBOOOJHOM JIOCTYIIE B
aneKTpoHHOU Onbmmoteke NBI'Y);
2. TOATOTOBKA CAMOCTOSITEIILHOTO JIOKJIaa TI0 OJTHOW U3 MPeIIaraeMbIX TEM,

7. XapakTepucTHKAa OLEHOYHBIX CPEACTB AJsl TEKYIIero KOHTPOJIsl YCIeBaAeMOCTH M
NMPOMEKYTOYHOH aTTecTAUMU 00Y4aI0OIIMXCS 110 TUCIUIITTHHE

Otuer mo nmpakTU4ecKoiit paboTe mpeanonaraer oGopmieHUE BBIMOJHEHHON BO BpeMs 3aHATHS U
MOJIHOCTBIO PACCUYMTAHHOM MPAKTUUYECKON pabOThl C OKOHYATENbHBIMU PE3yJIbTaTaMU B BUJE I'Pa(UKOB,
TaOJIMIl ¥ PAaCCUMTAHHBIX BEIUYMH, a TAK)KE TEOPETUYECKUH OTYET MO BOMPOCaM, KOTOpHIE NAIOTC K
K101 JTabopaTopHOM paboTe /ISl JOMAITHEH TTOATOTOBKH.

3aueT TPOBOAMTCA B MHUCHBMEHHOW (opme MO Bompocam, 3apaHee [aHHBIM CTYACHTaM s
JIOMAIITHEH MOJrOTOBKH, KOTOPBIC OXBATHIBAIOT BCE Pa3Ieibl M3YICHHOTO Kypca.

OrneHka «HE 3a4TeHO» CTABUTCSA NPHU YCIOBUHU HEBBITIONHEHUS J1aOOpaTOPHOTO MpakTHKymMa WU
YaCTUYHBIX OTBECTOB Ha JABa BOIIPOCA 3a4€THOT'O ouera.

OreHkKa «3a4T€HO» CTaBUTCA MPHU YCIOBUH BBIMOJHEHUS TaOOPATOPHOTO MPAKTHKyMa M MOTHBIX
OTBETOB Ha JIBa BOIIPOCA 3a4E€THOTO OMJIeTa.

8. YueOHO-MeTOIMUYecKOe M MHPOPMALMOHHOE 00ecTieYeHue TUCIUTLTHHbI

OcHoBHas yuebHasi JIuTeparypa:
1. CripOy, C.A. OCHOBBI TEPMOTUHAMUKH JKUJKUX KpUCTALIOB : yueOHOoe mocodue / C. A. CripOy ;
WgBan. roc. yH-T .— WBanoso : UBI'Y, 2009 .— 90 ¢ .— ISBN 978-5-7807-0737-0
2. VYcnexu B U3YYCHUHU JKHIKOKpUCTATMUecKux MatepuanoB / VBan. roc. yH-T; mox pea. H. B.
VYconbeuesoii .— MBanoso : UBI'Y, 2007 .— 100 ¢ .— ISBN 5-7807-0655-7
3. JKuaxue KpUCTaUTBI : AUCKOTHUYECKUE Me30TeHbI / MIBaH. TOC. YH-T; IO pell. TOKT. XUM. HayK, Mpod.
H. B. Yconsuesoit .— HBanoso : UB['Y, 2004 .— 545 c. — ISBN 5-7807-0458-9

4. VYconbuea, H.B. )Xunkue kpuctamisl : TUOTPOMHBIN Me3oMopdusM : yuebHoe mocobue / H. B.
Ycomenesa ; MBan. roc. yu-T .— MBanoro : UB['Y, 2011 .— 315 ¢ : wir .— ISBN 978-5-7807-0857- 5
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5. Axomosa, O.b. JIUCKOTHYECKHE ME30TCHBI ;| OT MOHOMEPOB K mosnumepam u aenapumepam / O. b.
AxomoBa, H. B. Yconsnesa ; UBan. roc. ya-t .— Hanoso : UBI['Y, 2010 .— 106 ¢ : un .— ISBN
978-5-7807-0885-8

6. denopor, M.C. Kunkokpuctalmmudeckue MaTepraibl : yaeonoe mocooue / M. C. @enopos ; VBaHn.
roc. yH-T .— HWBanoBo : UBI'Y, 2018 .— 117 ¢ : un .— IleuaTHas Bepcus JIEKTPOHHOIO M3JaHUS
Wznanue Ha ap. Hocutene: JKUJIKOKpUCTAIITHYECKHE MaTepuaibl [DIEKTPOHHBIN pecypc] : yyeOHoe
nocobue / M. C. ®enopos ; Msan. roc. yu-T .— WBanoso : UBl'Y, 2018 — 117 ¢ : un .— ISBN 978-
5-7807-1286-5.

7. Du3nyYecKWe CBOWCTBA JKUIKAX KPUCTAUIOB : METOJIMYECKUE YKa3aHUsA K J1abopaTOpHOMY
NPaKTUKyMy : I CTyIJeHTOoB (usuueckoro ¢akynbrera coenuanuizauud "dusnueckoe
matepuanoBenenue”. Paborer 1-6 / MBan. roc. yH-T ; coct. H. B. Kanenenkoa .— MBanoso : UB['Y,
2012 — 60 ¢ : mn .— IlewaTHas BepcHsl AJICKTPOHHOrO W3AaHHMsAM3naHue Ha Jp. HOCHUTEIE:
Du3nyecKue CBOMCTBA KUAKUX KPUCTALIOB [DINEKTPOHHBIN pecype] : .— MBanoBo : , 2012 .—c¢. —
ISBN

JlononHuTenbHas yueOHas IuTeparypa:

1. A.C.Conun. Beenenne B pu3nKy kuaKux KpuctawioB. M.: Hayka. 1983.

JLM.bnunoB Xunkue kpuctaisl. CTpyktypa u cBoiictBa. M.: Kunxuslit nom «JIlubpoxom», 2013.

480 c.

I1. 1e XKen. @usuka )xuAKux KpuctaiioB. M.: Mup.1977.

N.I".Yucrsakos. Kuakue kpucramisl. M.: Hayka. 1966.

I".bpayn, JIxx.YonkeH. XKuakue Kpuctaibsl U Ononoruyeckue cTpykTypsl. M.: Mup. 1982

Kunxokpucrammueckue nonumepsl. [lox pea. H.A.Ilnats. M.: Xumus. 1988

JLM.bnuHOB. DNEeKTpo U MArHUTOONTHKA KUIKUX KpucTamwioB. M.: Hayka. 1978.

AJlKamycTuH. DneKTpoONTUYECKHME U aKyCTUYECKHE CBOMCTBA IKHJIKMX KpPUCTALUIOB. M.:

Hayka.l1973.

9. H.A.Ilnars, B.I1.IInbaeB. I'pebHE0Opa3HbIe MOMMMEPHI U KUAKHE KpUcTauTel. M.: Xumus. 1980

10. C.M.ApakensH, }O.C.UnnunrapsH. Henuneitnas ontuka ®uakux kpuctauioB. M.: Hayka. 1984.

HNHudpopmallnoHHO-CIIpaBOYHbIE  CHCTEeMbl HM(WiIM) MpodeccuoHanbHble 0a3bl JAHHBIX MPH
peanu3anuy JUCIUILTUHBI HE UCTIOIb3YIOTCS.

no

Nk w

Pecypcel nHpOpMAITMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTH «IHTepHeT»:

CucreMa DJIEKTPOHHOM TIONJEPKKH  0Opa3oBarelnbHOro mporecca «Mol — yHHBEPCHUTET»
https://uni.ivanovo.ac.ru

[TpodeccuonanpHbie 6a3bl JAHHBIX U HH(POPMALIMOHHO-CITPABOYHBIE CUCTEMBI:

OBC «YHuBepcuTeTcKas OnOIMoTeKa oHaaitHy Www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

Onekrponnas oubnmoreka MBI'Y http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

Onexrponnsiii karanor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[Iporpammuoe obecniedeHue: omepanuoHHas cucreMa Microsoft Windows, maker oducHBIX
nporpamMm Microsoft Office u(umm) LibreOffice, unrepuer-6payzep Microsoft Edge n(unm) Yandex
Browser.

9. MaTepuajibHO-TeXHHYECKOe ofecredeHHe JUCHUILINHBI (MOIYJIs1)

Y4eOHble ay TUTOPHH:

- JUIS TIPOBEICHUS 3aHSATUH JIEKIIMOHHOTO THMA C KOMIUIEKTOM CHEIHAIU3UPOBAHHONW Y4eOHOM
MeOen W TEeXHUYECKUMH CpPEJICTBAMH OOYYEHUS, CIYKAIlUMH Ui TPEJOCTABICHUS Y4eOHOMH
uHpopManuu OOJIBIION ayAUTOPHUH;

- JUIsl TIPOBENICHUS 3aHATHH CEMHUHAPCKOTO THUIA, KOHCYJbTAIMA, TEKYIIEro KOHTPOJS H
MIPOMEKYTOYHOM aTTEeCTAIlMM ¢ KOMIUIEKTOM CIEIUAIM3UPOBAHHON yueOHON MeOeu 1 TeXHUYEeCKIUMHU


http://lib.ivanovo.ac.ru/cgi-bin/zgate?follow%2B16052%2BRU%5CIvSU%5Celib%5C3333%5B1%2C12%5D%2Brus
http://lib.ivanovo.ac.ru/cgi-bin/zgate?follow%2B16052%2BRU%5CIvSU%5Celib%5C3333%5B1%2C12%5D%2Brus
http://lib.ivanovo.ac.ru/cgi-bin/zgate?follow%2B16052%2BRU%5CIvSU%5Celib%5C3333%5B1%2C12%5D%2Brus
http://lib.ivanovo.ac.ru/cgi-bin/zgate?follow%2B16052%2BRU%5CIvSU%5Celib%5C3333%5B1%2C12%5D%2Brus
http://lib.ivanovo.ac.ru/cgi-bin/zgate?follow%2B20354%2BRU%5CIvSU%5Celib%5C846%5B1%2C12%5D%2Brus
http://lib.ivanovo.ac.ru/cgi-bin/zgate?follow%2B20354%2BRU%5CIvSU%5Celib%5C846%5B1%2C12%5D%2Brus
http://lib.ivanovo.ac.ru/cgi-bin/zgate?follow%2B20354%2BRU%5CIvSU%5Celib%5C846%5B1%2C12%5D%2Brus
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

OcHoBHas mpodeccronanbHas 00pa3oBaTesIbHAs MPorpaMma
03.03.02 ®wusuka
®dyHpaMeHTabHAas U PUKITaTHast (GU3HKa

cpencTBaMu O0yUYeHUS;

- yuebHas nabopaTtopmna GU3MKM KUAKUX KPUCTANIOB.

[Tomerenne 11 caMOCTOSATEIBLHON PadOTHI, OCHAIICHHOE KOMILJIEKTOM CICIHATM3UPOBAHHOM
y4eOHOM MeOenH, KOMITBIOTEPHOW TEXHHKOW ¢ BO3MOXHOCTHIO MOIKIIOYECHUS K cetn «MHTepHeT» H
obecnieuenuem noctymna B SUOC.

JleMOHCTpalMoOHHOEe 000pYyIOBaHUE U YUCOHO-HATJISIIHBIE MOCOOMS JUIsl 3aHSTHN JIGKIIMOHHOTO
THIIa, 00ECTICUNBAIOIINE TEMATHICCKUE ULTIOCTPALIMH: NPe3eHmMayuu no usyiaemvim memam

ABTOP(BI) padoueii MporpaMMbl AUCUMIJIMHBI: JOICHT, KaH .(pU3.-MaT. HAYK, AomeHT [lamkoBa
T.B.
[Tporpamma paccMoTpeHa U yTBEp KACHa Ha 3acelaHuy Kadeapsl GyHIaMeHTaIbHON GU3NKK 1
HaHOTeXHOJOTHI « 28 » aBrycra 2024 r., mpotokomn Ne 1



