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1. lesiu ocBOEHHUS THCHUTIJIHHBI

LlenssMu  OcBOEHHSI AUCHUIUTUHBL (MOAynst) «®Du3MKa >KUIKUX KPUCTAJUIOBY» SIBISIOTCS TO-
CIIeIOBATEIIFHOE U3JI0KEHHE (DEHOMEHOJIOTHYECKOI TEOPHH, METOJIOB, C TIOMOIIBIO KOTOPBIX 3Ta TEOPHS
paboTaet, 1 MpUMEHEHHUE €€ K OOBSICHEHUIO MHTEPECHBIX M MPAKTUUYECKU BAXKHBIX 3(-(PEKTOB B KUIAKHX
kpuctayuiax. Kpome Toro, paccmarpuBaeTcsi CTPYKTypa M CTaTUCTHYECKash CHMMETPHS SKUAKHX
KPHCTAJUIOB, OCHOBBI MHKPOCKOIHMYECKOH Teopuu Me30(]a3, BbIpabOTKa yMEHHsS HCIOIb30BaTh
NOJydCHHBbIE 3HAHMUSA JJIsl OINpeNeNeHus TUIOB Me30(a3, HCCIEIOBAaHUS CTPYKTYpPhl U CBOMCTB
KHUIKOKPUCTAIITMYECKUX 00BEKTOB.

2. MecTO 1MCUMILTHHBI B cTPYKTYpe OIT

JlucrunanHa BXOJUT B BapUaTUBHYIO YacTh 0azoBoro mukia (b1.B.14) 06s13aTenbHbIX TUCIUIUINH.
[Ipennmaraemasi mporpamma coctaBieHa B cooTBeTcTBuHM ¢ TpeboBanusmu ®I'OC BO 3++ 03.03.02
Qu3zuka. i1 0CBOCGHUS AUCUUIUIMHBI HEOOXOAMMBI 3HAHUS MUCHUIUTHH: «MoseKymspHas (hu3uKay,
«DNEKTPUYIECTBO M MarHETH3M», «DHU3MKa aTOMa U aTOMHOTO sijipay, «Dusndeckas Kpuctauiorpadus,
«/IndpakroHHBINA aHATH3Y.

Jyist ocBOEHUS TaHHOW JUCIUILTAHBI CTYJCHT JOJKEH:

3HATB: OCHOBBI KYpCcOB 00111el (PM3UKH, CTPOEHUE TBEPABIX U KHUAKUX TEJ, OCHOBBI O0IIEH XUMUU
(cTpoeHue aToMa, THITHl XUMUYECKUX CBSI3Ei)

YMeThb: TMO0JIb30BATbCS TEOPETUUYECKHMMH OCHOBAaMH, OCHOBHBIMH TOHATHUSMH, 3aKOHAMU U
NPUHIUIIAMU (HUUKH.

Nmerb: npakTuyeckuii onbiT/ UMeTh HABBIKM  HCIOJb30BAHUS MAaTEMaTUYECKOIO arrapara
¢u3uky  (BBIYMCIICHHE TPOM3BOAHBIX U HHTErPANOB, pEIICHHs OOBIKHOBEHHBIX JHUHEWHBIX U
nudepeHIMaIbHBIX YpaBHEHUH, ONEpallMi C BEKTOpaMH M MaTpPUIlAMH), HAaBBIKAMH padOTHI ¢
¢u3nueckuMu npudopamu.

Martepuan Kypca MOXET CIYXHUTh OPUEHTUPOM MpPHU HU3YUEHHH psifa CIEUUaTbHBIX TUCIUIUINH,
TaKuX Kak (U3MKa peaspHOro KpHcTamia, (U3MYECKUe CBOMCTBA KPHCTAJIOB, (HU3UYECKOEe
MaTepHuaaoBeIeHIe

3. [IlnanupyemMble pe3yabTaThl 00y4eHUsI 10 TUCHHUILJIMHE

3.1. Komnerenuuu, ¢oOpMHUPOBAHMI0 KOTOPBIX CHOCOOCTBYeT TUCHMIUIMHA  (CO2NACHO
Mampuye coomeemcmeus komnemenyuu u cocmaegnaowux OIll)

[Tpu ocBOCHMH TUCITUTIITMHBI POPMUPYIOTCS CIIEIYIONTNE KOMIIETEHIINH B cOOTBeTCTBUHU ¢ PI'OC
BO 1o nanHOMY HanpaBJIEHUIO TOATOTOBKHU:

B) npodeccuonanpHbie (I1K):

e [IK-5 CnocoOeH BBIABIATH aKTyallbHbIE Hay4yHbIE MPOOJIEMBI MOMCKOBOI'O TEOPETHUYECKOTO H
HKCHEPUMEHTAIBHOIO XapakTepa B CBOEH 001acTW cHelMaigu3allMd W pellath UX IM0J
PYKOBOJICTBOM CITELIUANIMCTOB O0Jiee BHICOKON KBaM(DUKALIU

e JIK-6 CmnocobeH TIpOBOJUTh TEOPETUUYECKHE U  OKCIEPUMEHTAIbHBIC  HMCCIICIOBaHMUS,
WHHOBAIIOHHBIE U OIBITHO-KOHCTPYKTOPCKHE pa3paboTku B oOjactu (yHAaMeHTadbHOW U
MPUKIIATHON (PU3MKH B COCTABE MCCIIE0BATENBCKUX KOJUIEKTHBOB

e JIK-7 CnocobeH pa3pabaTbiBaTh METOAMKH IMPOBEACHHS HCIBITAHUMA, MTPOBOJIUTH 0OpabOTKY U
aHaJlu3 pe3yJbTaTOB JKCIEPUMEHTOB M MYOJWYHO TPEACTABIATH pPE3yJIbTaThl HAYYHBIX
MCCIIEIOBAaHMM B JOCTYITHON M COBPEMEHHOM (opme

3.2. IlepeyeHb NJAHUPYEMBIX Pe3yJbTATOB O0Y4YeHUS] MO AWCHUILUINHE, COOTHECEHHBIX C
(opMHUpyeMBbIMH KOMIIETEHIUSAMH
B pe3ynbTare ocBO€HUS TUCHMITIIMHBI 00y4JarOIIUNACS TOTDKEH:
3HaTh npuHAThie knaccudukanmu KK, penomenonornueckne u Mukpockonuueckue reopun KK
COCTOSAIHUS, (pu3MUEcKUe CBOWCTBA ME3OMOP(HBIX BEIIECTB, METOABI UX HCCIIECAOBAHUS U BO3MOXKHBIC
00J1aCTH TPUMEHEHUS KUIAKUX KPUCTALIOB. MMeTh mpencraBieHne 00 0COOCHHOCTSX
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KHUJIKOKPHCTANINYECKOTO  COCTOSHUS Y  pa3jM4YHBIX BEIIECTB, METOJbl AKCIEPUMEHTAIbHBIX
UCCIICIOBAaHHI CTPYKTYPBI H CBOMCTB *kuIKUX Kpuctamios; (ITK-1)

yMeThb MOHUMATh, U3JIaraTh U KPUTUYECKH aHAIN3UPOBATh 0a30BYI0 (GU3NYECKYIO0 HHPOPMALIUIO
(TIK-5,6,7);

II0JIb30BAThCSl TEOPETUYECKMMH OCHOBAaMH, OCHOBHBIMU MOHATUAMH, Kinaccuukanuenn XK mis
onucaHus TUMa Me30(]asbl, ee CTPYKTYPhI U (PU3MUECKUX CBOMCTB JKUIAKOKpUCTAIUINYEecKHX BemecTB [1K-
5,6,7) ;

IPOTHO3UPOBATh Ha OCHOBE MMEIOUIMXCS TEOPETUUECKUX 3HAHMN MOSBICHHE TUIA Me30(a3bl U
HaJIM4Ke onpeaeieHHbX pusnueckux cpoiicts; (I1K-5,6,7)

UCIIOJIb30BaTh IIOJYyYEHHBIE TEOPETUUECKUE 3HAHUS I M3YYEHUs CTPYKTYpbl U CBOMCTB
XKuaKoKprcTaunaeckux Beriects. (ITK-5,6,7)

HNmers npaktuyeckmii onbIT/AIMeTh HaBBIKH: MeTOAaMU OOpabOTKM W aHanIM3a
AKCIEPUMEHTATbHON u TEOPETUYECKOM buznIecKoi nHpopmanuu, MOJISIPU3ALMOHHO
MHUKPOCKONMMYECKUMH M JU(PPAKLMOHHBIMM MeToJaMM HuccienoBaHust cTpykTypbl JKK 00bekToB,
Meronukamu u3ydenus pusndeckux coricts KK (I1K-5,6,7)

4. O0beM u coepKkaHue TUCHUTLTUHBI

OOBbeM TUCIUILUTMHBI COCTABIIACT 3 3a4eTHHIX equHuIbI (108 akameMHUUecKnuX 4acoB)..

4.1. Conep:kanue JAUCHUILUIMHBI 1O pa3gejaMm (TeMaM), COOTHECEHHOe ¢ BHIAMH H
TPYA0EMKOCTBHIO 3aHATHI JEKIIHOHHO-CEMHUHAPCKOI0 THIIA

OO0beM WHOUM KOHTAKTHOM pabOTHI M CAMOCTOSITENILHOW pabOThI 00YyJaOMIErocs 1Mo AUCIUTIINHE
yKa3aH B yueOHOM IUTaHEe 00pa30BaTEIHLHON MPOTPaMMEI.

Ne Bunpl 3ansaTuii, nx 00beM DOpMBI TEKYILETO
/ Paznen (B ak.gacax, 1o KOHTPOJISL yCIIEBAEMOCTH
I JACITUTITHHBI OYHOI/3a049HOM popme (no Heodensim
0o0y4eHus) cemecmpa)Popma
MIPOMEXKYTOUYHOM aTTecTaluu
§ (no cemecmpam):
% (3auem, sK3aMeH, Kypcoeas
O paboma, Kypcosoti npoexkn)
3aHsTus JIabopatopHsie
JICKITMOH 3aHATUA
-HOTO
TAIA
1 | Beenenue. 5 | 4 4 (maboparoproe | OTueTsl Mo JIa0OPaTOPHBIM
Kunkokpucrammdeckoe 3anstue) [111 pabortam
COCTOSIHHE BEILIECTBA.
TepmoTponHsie u
JIOTPOTIHBIC KHUJIKUC
KpHUCTAJLIBI (KK).
Knaccugukarps
TEPMOTPOITHBIX HKUJTKUX
KPUCTAJLIOB. Nx
WACHTU(HKAIINS.
Oco0eHHOCTH MOJEKYIIPHOH
ctpykTypsl JKK. Toueunas u
CTaTUCTUYECKass CHMMETPHS
KUIKUX KPHCTAJIIOB..
MeXMONEKYISIPHBIE CHITBIL.
2 denomenonorndeckue | 5 | 6
TEOPHH KUJKHX KPHUCTAIIIOB
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(Teopusi poeB W  TeopHA
KOHTHHYYMa). Teopus
ynpyrocta CratucTudeckas
TEOPUH  YHOPSIOYCHHS B
HEMaTUKax:  NpHOIMKEHHE
Omncarepa, Teopus
CaMOCOIJIaCOBAaHHOTO  TOJIS
Maiiepa-3ayne. Ilpumenenue
Teopun Maiiepa-3ayme s
OIMMCAHUS XOJECTEPUICCKUX
u cMmekTuueckux KK.

Hedexktsr B XKK:
KJIACCU(UKAIMS: TOYCUHBIC,
JIICKITUHALINH, CTCHKH,
KOH()OKaTbHbBIE JIOMEHEI.
OcobenHoctu  1eeKTOB B
paznuunbix THnax KK.

4  (;rabopaTtopHOE
3anstue) [111

OpuenTarionsbsie 3 dexTor
B JKK: BiIMsSHHE OMNOPHBIX
MTOBEPXHOCTEM. TBuct-
CTPYKTYypa. Brnusaue
MarHUTHOTO u
IEKTPUIECKOTO TIOJIEH.
[Tepexon @penepukca.

4  (;rabopaTtopHOE
3ansrTue) [111

JusnexkTpuueckue CBOICTBa
KUTKAX KPUCTAIIIOB.

4 (mabGoparopHoe
3ansrTue) [111

HeycroituuBoctu B
AIEKTPUUECKUX MOJISIX

4 (maboparopHas
pabora) I1I1

Onrnueckue 3
AIIEKTPOOIITHYECKIE
coiictBa JKK.

4  (;mrabopaTtopHOE
3anstue) [111

®azosble nepexo il B KK

4  (;mrabopaTtopHOE
3ansrTue) [111

Mertomsl
(hm3uIecKux

CTPYKTYpPHI
KPHUCTAaJLJIOB

HACCIEI0BAHUSI
CBOICTB Hu
JKHUIKHAX

4  (;rabopaTtopHOE
3ansrTue) [111

o -

JInoTponHbie u
JTUCKOTUYCCKHUE KK:
KJTaccuPuKaIys, CTpyKTypa

JKuaxokpucTamInuecKue
TTOJIMMEPHI

N R e

ITpumenenue
KpHUCTAILJIOB

JKHUIKHAX

Jloxitapl o THTIaM
KAAKOKPUCTALTHICCKAX
CTPYKTYp U TIPUMEHEHUIO
SKUJKUX KPUCTAILIIOB

Kontposb

3auer

36

[32

4.2. PazBepHyTOe oniicaHue COiePKaHMUsl IMCUMILIMHBI M0 pa3aejiaM (TeMam)

Pasoenvt kypca

1.Begenue. Kuakokpuctauinueckoe cocTossHue BemecTBa. CTpyKTypa W KiacCUpUKaIUs

KUIKHUX KPUCTAJLIOB.
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2. ®EeHOMEHOJIOTHYECKHUE TEOPUH KUAKUX KpUCTaIoB. Teopust ynpyroctu. MUKpockonmueckast

teopusi Mailepa-3ayne.

8.
9.

10.
11.

12.

w

. Jle@exThl B )KUIKUX KpHCTaIIax.

. Opuenranunonnsie 3¢ dexrsr B KK:

. AnsnekTpuyeckue cBOMCTBA

. HeycToM4nMBOCTH B 2JIEKTPUYECKUX TIOJIAX.

. OnTuyeckue u 3nekTpoontuueckue ceorictra JKK.
. ®a3oBbIE NEPEXOABI

. JInorponukie XKK. JIuckornueckue KK

10. XKuaKoKpHUCTaNIMYECKUE TOTUMEPHI.

11. ®usnueckue MeToanl uccienosanusa KK

12. IIpumeHeHue )XUIKUX KPUCTAILIOB.

O© 00 N o O b~

Kpamkoe codepacanue pazdenos
Beenenue. XXuakokpucramindeckoe COCTOSHUE BeUleCTBa. Te€pMOTPOIIHBIE U JIMOTPOIHBIE JKUJKHE
kpuctaiel (JKK). Kmaccudukarust TepMOTPONHBIX SKUAKUX KpUCTALIOB. MX wuneHTH(UKaus.
Ocob6ennoctn  mosekysipHoit cTpyktypsl JKK. TodeuHas cuMMETpHUs JKHUIKHX KPHUCTALIOB.
Craructuueckasi CAMMETpHs. MeXMOJIEKYIISIPHBIE CUJITBI.
DEeHOMEHOJIOTUYECKUE TEOPUH JKUJKUX KPUCTAJUIOB (TEOpHS pOEB M TEOpHUs KOHTHHYyMa). Teopus
ynpyroctd. TeH3opHbIi mapamerp mnopsaka. OcHOBHblE ypaBHeHus ruapoanHamuku JKK.
Craructuyeckass TEOpUHM YHOpSIOYEHUS B HeMaTukax: mnpuOmmkenue OHcarepa, TeopHs
camocoriacoBaHHoro noinst Maiiepa-3ayne. Ilpumenenune teopun Maiiepa-3ayne JUisi ONMCAHMS
xosectepuyeckux U cmektuyeckux JKK.
Hedextor B XKK: knaccudukanusi: ToOYeyHbIC, NUCKIWHAIUN, CTEHKH, KOH(OKAIBHBIC JTOMEHBI.
Ocobennoctu neexToB B pa3nuuHbx THnax JKK.
Opuenranuonnsie 3¢ dextol B XXK: BInsHUE OMOPHBIX MOBEPXHOCTEH. TBUCT-CTpyKTYypa. BiusHue
MarHUTHOTO U 3JIEKTPUYECKOTO nosiei. TeH30pHOe OnKrcaHne MarHUTHBIX U JJIEKTPUYECKUX CBOWCTB.
[epexon ®penepukca, cTallMOHApHBIN ciTydai, nnHamuka 3gpdexra Openepukca.. BausHue reuenus.
Huanektpuyeckre cBoOWCTBA: JlWdyiekTpuyeckass MNHPOHUIAEMOCTh M AJIEKTPONPOBOIHOCTD
Odnekcoanekrpuueckuit apdexr. CerneTos1eKTpHIECTBO.
HeycroiiunBoctH B asekTpuueckux noiisix. Jlomensl Kanmycruna-BuiibsiMca, eBpoHHAsI CTPYKTypa B
HeMatukax. KpuTtudeckoe moje u ero 3aBUCUMOCTh OT 4acTOThl. HeycTOMYMBOCTH B X0JIECTEPUKAX U
CMEKTHKAaX.
Onrtuueckue u dnekTpoonTudeckre coicTra JKK. OpreHTarmoHHbIC JIEKTPOONTHIYECKUE d(PPEKTHI:
S-abdexr, B-addexr, T-abdexr, obpatHbii T-3¢ddexT. DaeKTporuapoIuHAMUYECKAST
HeycToiunBocTh B Hemarmueckux KK, Jlunammyeckoe paccesaue cBera ([IPC). OcobeHHOCTH
anekTpoonTuueckux 3 dexToB B xomecrepuueckux U cmektnueckux KK, apdexr IPC ¢ mamsTeio.
®da30BbIe IepeXxobl: (Ha30BbIi MepeXo]] HEeMAaTUK — U30TPOITHAS JKUIKOCTh, CMEKTUK A — HEMATHK.
MeTob1 McclieOBaHUS KUAKUX KPHCTAIJIOB.
JInorpomnnsie XKK: knaccudukamms, CTpykTypa. JIuCKOTHYECKHUE )KUIKUE KPUCTAILTBI
Kunkokpucraminueckue MOJIUMEpPbl: CTPOEHUE, OCOOEHHOCTH, CBSA3aHHBIE C HAJTUYMEM OCHOBHOM
e MaKpOMOJIEKYJIbI, CBOMCTBA.
OcHoBHbIE 00J1aCTH TPUMEHEHHUS JKUJIKMX KPUCTAIIIOB.

5. O6pa3oBaTe/ibHbIE TEXHOJIOTUH
OCHOBHBIE TEXHOJIOTUU: MOJYJIBHOTO 00y4eHHsI, MPOOJIEMHOT0 00ydeHHUsI, TEXHOJIOTHS BhIOODa,

MHPOPMALIMOHHO-KOMMYHHUKAIIMOHHBIE.



OcHoBHas nnpodeccroHanbHast 00pa3zoBaTeIbHas MPOrpaMma
03.03.02 ®wuzuka
dynnameHTaIbHAS ¥ IPUKIIAIHAS PHU3HKA

Bce coneprkanue cocTOUT U3 IBEHAAUATH MOAYIEH, KaXAbli U3 KOTOPHIX BKIIIOUAET B CeOsl JEKIUU
U TPAKTUYECKUE 3aHATHUS, 3aJaHUSI ISl CAMOCTOSATEIHHOU PabOThI, 3aJaHKE TIO MOATOTOBKE JTOKIA/A.

OcHOBOH €aMOCTOSTENbHON JEATEIBHOCTH SBISIETCS MPEXkAe BCEro JOMAIIHsS MOJITOTOBKAa K
MPAKTUYECKUM 3aHATUSM B 00paboTKa pe3yIbTaToB JIA0OPATOPHOTO IKCIIEPUMEHTA, a TAKKE TOJrOTOBKA
JOKJIaja 1Mo OJHOW W3 BbIOpaHHBIX TeM. CTyaeHTaM MpeAocTaBisieTcss BHIOOP TEMaTHKU U XapakTepa
BBITIOJIHEHHS IPOEKTA.

H3ydeHue Kypca CTpOUTCS MO CIEAYIOIIEH CTpaTeruu: CTYACHTHI MOCEIIAl0T BCE ayAUTOPHbIE
3aHATHS (JEKIUHU, MPAKTUYECKUE), BBITIONHSIOT BCE TEKYIIME JOMAITHUE 3aJaHusi, paboTaloT Haj
JOKJIAJIOM MO/ PYKOBOJACTBOM IperojaBaTesis Yepe3 OUHbIe KOHCYJIbTallun

[Tpu mpoBeneHNH TPAKTHYECKUX 3aHITUN HCIIONB3YIOTCS CISAYIOIINE METOIbI: TpynoBast pabdora.

6. YueOHO-MeTOAHYECKOE 00ecrieueHUe CAaMOCTOATe/ILHOM padoThl 00y4YaroIuXCs

CamocrosiTenpHas paboTa CTYACHTA MPEIoIaraer:
1. moaroroBka K NPAaKTUYECKUM 3aHATUSAM, 00paOoTka pe3yabTaToB J1abOpaTOPHOTO
JKCTIepUMeHTa (yueOHO-METOINYECKHUE Pa3paOb0TKH MPAKTUIECKUX 3aHATHH BBIIAIOTCS
B JJICKTPOHHOM BHJE KaXXJIOMY CTYICHTY, a TakXe €CTb B CBOOOJHOM JOCTYIE B
anekTpoHHou 6udmoreke UBI'Y);
2. TOATrOTOBKA CAaMOCTOSITEIBHOTO JIOKJIAa IO OJHOM U3 MpeAIaraeMbIX TeM,

7. XapaKkTepHCTHKA OLCHOYHBIX CPeICTB JJIsl TeKyWero KOHTPOJISA YCIeBaeMOCTH H
NMPOMEKYTOYHOM aTTECTALMH 00YYAIOIIUXCS N0 JHCIHUIIIMHE

OTueT 1o npakTHUecKoii paboTe mpearnonaraeT opopmieHre BBITIOTHEHHONW BO BpEMsl 3aHATHS U
MOJTHOCTBIO PACCUUTAHHOM MPAKTUYECKON pabOThl C OKOHYATEIBHBIMU pe3yabTaTaMH B BHJIE I'PaUKOB,
TaOJMIl U PACCUMTAHHBIX BEJIMYUH, & TAKXKE TEOPETUYECKHH OTYET MO BOIPOCAM, KOTOpBIE JAIOTCS K
Kax/10i 1abopaTopHOil paboTe A JOMaITHeH MOArOTOBKH.

3ayeT NPOBOAUTCS B NHUCBMEHHOW (opMe 1O BOmpocaM, 3apaHee MAHHBIM CTyJEHTaM JUis
JIOMAIHEN MOArOTOBKH, KOTOPBIE OXBATHIBAIOT BCE pa3ieiibl U3yUYEHHOIO Kypca.

OneHka «He 3a4TE€HO» CTAaBUTCS IPHU YCIOBUU HEBBINOJIHEHUS JAOOPAaTOPHOIO MPaKTUKyMa U
YaCTUYHBIX OTBETOB Ha JIBA BOIIPOCA 3a4€THOT0 Oniera.

OneHka «3a4T€HO» CTABUTCS IPU YCIOBHUU BBINOJIHEHUS J1a00OpPaTOPHOro MPakTUKyMa M MOJHBIX
OTBETOB Ha JIBa BOIIPOCA 3a4E€THOIO OMJIeTa.

8. YueOHO-MeTOoAU4YeCKO€e M MH(OPMAIHOHHOE 00ecTedeHne TN CIIUTITUHBI

OcHoBHas yueOHas IuTeparypa:
1. Crip0y, C.A. OCHOBBI TEPMOJIMHAMMKH JKUAKUX KpUCTAILIIOB : yuebHoe nocodue / C. A. CripOy ;
WBan. roc. yH-T .— MBanoso : UB['Y, 2009 .— 90 ¢ .— ISBN 978-5-7807-0737-0
2. Ycnexu B M3YYEHHH >KUAKOKPHCTAJUIMYECKUX MatepuaioB / MBan. roc. yH-T; mox pea. H. B.
VYconsuesoii .— MBanoso : UBI'Y, 2007 .— 100 ¢ .— ISBN 5-7807-0655-7
3. XXunkue KpHCTaIUIBI | TUCKOTHYECKHE Me30oTeHbl / BaH. roc. yH-T; O[] pell. JOKT. XMM. HayK, Ipod.
H. B. Ycomnsuesoit .— HBanoso : UBI'Y, 2004 .— 545 ¢. — ISBN 5-7807-0458-9

4. VYcomsiena, H.B. XXunkue kpucramisl ;| THOTPOMHBIH Me3omopdusm : yueGHOoe mocobue / H. B.
Yconsuesa ; UBan. roc. yH-T .— UBanoBo : UB['Y, 2011 .— 315 ¢ : un .— ISBN 978-5-7807-0857- 5
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5. Axomnosa, O.b. /luckoTHueckrie ME30reHBI . OT MOHOMEPOB K moauMepaMm u aeuapumepam / O. B.
AxormoBa, H. B. Yconbiesa ; UBan. roc. yi-T .— MBanoso : UBI'Y, 2010 .— 106 c : un .— ISBN
978-5-7807-0885-8

6. ®enopos, M.C. Xunkokpucraminuaeckue Matepuainsl : yaeOHoe nocodue / M. C. denopos ; Mpan.
roc. yH-T .— HWBanoso : UB['Y, 2018 .— 117 ¢ : un .— IleyaTHas Bepcus 3JIEKTPOHHOTO HU3AaHUSA
W3nanue Ha mp. Hocutene: JKUIKOKPUCTAIUTMYECKHUE MAaTepUaIbl [ DIIEKTPOHHEIN pecypc] : yuebHoe
nocobue / M. C. denopos ; Usan. roc. yu-t .— WBanoso : UBI'Y, 2018 .— 117 ¢ : wn .— ISBN 978-
5-7807-1286-5.

7. ®usznueckwe CBOWCTBA KHUIKUX KPUCTALIOB : METOAMYECKHE YKa3aHHWs K JIaDOpaTOpPHOMY
OPaKTUKYMy : JJIs CTyIEHTOB (Qu3ndeckoro Qaxynprera crnenuanuzanud "dusmndeckoe
marepuanoBeacuue”. Paborsr 1-6 / MBan. roc. yu-T ; coct. H. B. Kanenenkosa .— MBanoso : 1BI'Y,
2012 .— 60 c : un .— IleyatHas Bepcus SJEKTPOHHOTO U3AaHusAl3maHWe Ha Ip. HOCHUTEINE:
®dusnuecKkue CBOMCTBA KUJIKUX KPUCTALIOB [ DNEeKTPOHHBIN pecype] : .— WBaHoBo : , 2012 .—c. —
ISBN

JlononHuTeNbHAS yueOHAs TUTEpaTypa:
1. A.C.Conun. Beenenue B pusuky xuakux kpucramios. M.: Hayka. 1983.

2. JL.M.bnunos XKXuzakue kpucramisl. CTpykTypa u cBoiicTBa. M.: Kurkubiid 1om «JIubpoxom», 2013.
480 c.

3. IL Je Xen. ®usuka xuakux Kpuctamio. M.: Mup.1977.

4. WN.I'Yuctskos. Xuakue kpuctamibl. M.: Hayka. 1966.

5. I'.Bpayn, /x.Yonken. XXunkue KpucTauibl 1 OMOJIOTHYECKUE CTPYKTYpsl. M.: Mup. 1982

6. Xunkokpucrammmaeckue nomumepsl. [log pea. H.A.Ilmars. M.: Xumust. 1988

7. JL.M.bnuHOB. DNEKTPO M MAarHUTOOIITHKA XKUAKUX KpucTamioB. M.: Hayka. 1978.

8. A.JlKanmyctuH. DIeKTpOONTHYECKHE W aKyCTHYECKHE CBOWCTBA JKHIKHX KPHCTALIOB. M.:

Hayka.l1973.
9. H.A.Ilnar, B.I1.I1IuGaeB. [ pe6GHE0Opa3HbIC TOJUMEPHI U XUAKKHE KpUcTaiuibl. M.: Xumus. 1980
10. C.M.ApakensH, FO.C.Yununrapsa. HenuneliHas onTuka ®UIKUX KpuctamuioB. M.: Hayka. 1984.
NudopmanmonHo-clipaBoyHbIe  CHCTeMbl H(WiaM) TmpodeccnoHabHbIe 0a3bl  JaHHBIX — TpPH
peanu3any JUCUUTUTMHBL HE UCTIONB3YIOTCA.

Pecypchl nHPpOpMAITMOHHO-TETIEKOMMYHUKAIIMOHHOU ceTu « HTepHEeT»:

CucremMa DSJIEKTPOHHOM TIONJCPKKHA 0OpazoBaTeNbHOrO mporecca «Moi — yHUBEPCHUTET)
https://uni.ivanovo.ac.ru

[Tpodeccuonanbabie 6a3bl JTAHHBIX U HHPOPMAITMOHHO-CIIPABOYHBIE CUCTEMBI:

OBC «YuuBepcurerckas Onbinorexa ontaiin» Www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

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

Dnexrponnsiii katanor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[IporpamMHoOe obecrieueHue: omepanuoHHas cuctema Microsoft Windows, makeT o¢uCHBIX
nporpamm Microsoft Office u(unmm) LibreOffice, mateprer-6payzep Microsoft Edge u(wmm) Yandex
Browser.

9. MaTepuajbHO-TeXHHYECKOe o0ecnieyeHue TUCITUTITHHBI (MOTYJIs1)

Y4eOHble ayAUTOPHH:

- JUIsl TIPOBEJCHUS 3aHATUHN JIEKIIMOHHOTO TUIA C KOMIUIEKTOM CIEIHMaIU3UPOBAHHON yueOHOMH
MeOen W TEeXHHYECKHMMHU CPEICTBaMU OOY4YEeHUSs, CIYKallUMHU MJig TPEAOCTaBICHUS Y4eOHOM
uH(popMaIuu OOJIBIION ayAUTOPHUH;

- s TPOBEACHMS 3aHATHM CEMHUHApPCKOrOo THUIA, KOHCYJbTAllud, TEKYIIEro KOHTPOJIS H
IPOMEKYTOUHOM aTTEeCTaI[Mi C KOMIUJIEKTOM CIIEUAIN3UPOBAHHON yueOHOU MeOelr U TEXHUYECKUMU


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
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CcpencTBaMu O0yUYCHHUS;

- yuebHas nabopatopuma GU3NKK XKULKNX KPUCTANNOB.

[Tomemenne sl CaMOCTOSITENBHON pPabOThI, OCHAIIEHHOE KOMIUICKTOM CHEIHATU3UPOBAHHON
yaeOHON MeOenu, KOMITBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO MOJKIIOUEHUs K cetu «MHTepHeT» u
obecnieuenuneM gocryma B DUOC.

JlemoHcTpanoHHOEe 00Opy/nOBaHUE M y4yeOHO-HATsSAHbIE MOCOOWs AJis 3aHATHH JIEKIHOHHOIO
THUTIA, 00ECTICUYNBAIOIINE TEMATUYCCKUE WILTIOCTPALIUN: NPEe3eHMAyuu no u3yyaemvim memam

ABTOP(bI) pado4eii NporpaMMbl AMCHUIIMHBI: JOLUEHT, KaH1.(hu3.-MaT. HayK, Ao1eHT [lamkoBa
T.B.
[Tporpamma paccMOTpeHa M yTBep:KJieHa Ha 3aceiaHnuu Kadeapbl GQyHIaMEeHTAIbHON (DU3HUKU U
HaHOTexHOJoTUl « 28 » aBrycra 2024 r., mpotokos Ne 1

[Tporpamma paccMoTpeHa U YTBEpKIeHA Ha 3acefaHuu Kadenpsl GyHIaMeHTATbHOU PU3UKH U
HaHOTeXHoJorui « 28 » asrycra 2025 r., npotokon Ne 1

[Iporpamma paccMOoTpeHa U yTBEPIKIeHA Ha 3acefaHuu Kadeapsl GyHIaMeHTATbHONW GU3UKA U
HaHoTexHoJyoru# «31» asrycra 2026 r., npotoxosa Ne 1
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