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1. Ilesin ocBOeHUsI AU CHMIIIMHBI

IensMu  ocBOeHMsI IUCHMILIMHBL (MOAyns) «®Pu3MKa >KUAKUX KPHUCTAILIOB» SBIAIOTCA II0O-
CJIEZIOBATENIbHOE U3JIOkKEHHUE (DEHOMEHOJIOTHUECKOW TEOPHH, METOOB, C IIOMOIIBIO KOTOPBIX 3Ta TEOPHS
paboTaeT, 1 NpUMEHEHHE €€ K OObACHEHUIO MHTEPECHBIX U NPAKTUYECKU BAXKHBIX 3 -(PEKTOB B HKHUIAKHX
kpuctayinax. Kpome Toro, paccmarpuBaercsi CTPYKTypa M CTaTHCTUYECKAs CHUMMETPHS SKMIKHX
KPHUCTAJIOB, OCHOBbl MMKPOCKOIIMYECKOM Teopuu Me30(]a3, BbIPpAOOTKA YMEHHs HCIOJIb30BATh
NOJyYCHHBIE 3HAHUS JUIA ONpEICNCHHs THUIIOB Me30(a3, HCCIeOBaHUS CTPYKTYpPHl U CBOWCTB
AKHUJIKOKPHCTAIIIMYECKUX 0O0BEKTOB.

2. MecTto aucunmiinusl B ctpykrype OII

JlMcuuIuiiHaA BXOIUT B BAPHATHBHYIO 4acTh 0a3oBoro nukia (b1.B.14) 006s3arenbHbIX AUCIUILINH.
[Ipennaraemas mporpamma coctaBiieHa B cooTBeTcTBUU C¢ TpeboBanusimu OI'OC BO 3++ 03.03.02
Qusuxa. ]I OCBOCHUS AUCHUILUIMHBI HEOOXOJMMBI 3HAHUS IUCHUIUTUH: «MoekymsipHas (U3nKay,
«DNEeKTpUYEeCTBO U MarHeTu3mM», «dOu3uka aroma U aTOMHOTO sapay, «PuznyecKas Kpuctamiorpagus»,
«AnppakInOHHBIA aHAITN3Y.

Jl1s ocBOCHUS JaHHOW AUCHMILTUHBI CTYJEHT TOJIKEH:

3HaTh: OCHOBBI KypcoB 00IIel (PU3UKH, CTPOCHHUE TBEPABIX U KMJIKHUX TeJl, OCHOBBI OOIIEH
XUMHH (CTPOEHUE aTOMa, TUIIBI XUMHUYECKHUX CBS3EH )

YMeThb: 10JIb30BAThCA TEOPETUUYECKMMHM OCHOBAMH, OCHOBHBIMM IOHSTHSIMH, 3aKOHaMH U
MPUHIHUIIAMA (DUZHUKH.

HNmerhb: npakTuyeckuii onbiT/ UMeTh HABBIKM _ KCIIOJIb30BaHMSI MATEMaTHYECKOrO armapara
¢u3uky  (BBIYMCICHME MPOU3BOAHBIX W HWHTErPajoOB, pEUIEHHS OOBIKHOBEHHBIX JMHEHHBIX MU
mubdepeHIMaNbHBIX ypaBHEHUH, ONepallMd € BEKTOpaMM W MaTpUIlaMH), HaBbIKAMHU pabOTHl ¢
bu3nveckuMu nprudopamu.

Marepuan Kypca MOXKET CIYXHUTb OPHUEHTHPOM NpPHU HM3YYEHHU Dsiia CHELMATbHBIX JHUCLUUIUIMH,
TaKuX Kak (HU3UKa peaJbHOro KpucTalia, (QU3MUECKHe CBOMCTBAa KpPUCTAUIOB, (u3nyeckoe
MaTepuaioBeIeHIE

3. [lllanupyemble pe3yJbTaThl 00yYeHHs 10 JTHCHHUIIJIHHE

3.1. Komnerenuuu, ¢oOpMHUPOBAHMIO KOTOPBIX CHOCOOCTBYeT IHUCHMIUIMHA  (CO2IACHO
mampuye coomeemcmeust komnemenyuii u cocmaeairowux OIl)

[Tpu ocBOEHUU TUCHMITIIMHBI (POPMUPYIOTCS CIIEAYIOIINE KOMITeTeHIIMU B cooTBeTcTBUM ¢ PI'OC
BO 1o nanHOMYy HampaBJIEHHUIO IMOJTOTOBKH:

B) npodeccronanbueie (I1K):

e [IK-5 CnocobeH BBISIBISTH aKTyallbHbIE Hay4yHbIE MPOOJIEMBbI MOUCKOBOI'O TEOPETUYECKOTO U
SKCIIEPUMEHTAJIBLHOTO XapakTepa B CBOeH o0JacTH cheuuaiu3aldd M peuiarb HX MoJ
PYKOBOJICTBOM CIELUAIHUCTOB 00JIee BEICOKOW KBATH(PHUKALIUN

e [IK-6 Cmnoco0eH TpOBOAMTH TEOPETUYECKHE M  DKCIEPHUMEHTAIbHbIE HCCIEIOBaHUA,
MHHOBAIIMOHHBIE U OIBITHO-KOHCTPYKTOPCKHE pPa3pabOTKH B 00JacTH (PyHAAMEHTaIbHOW U
MPUKIIAIHON (PU3MKH B COCTaBE UCCIIEOBATENLCKUX KOJIEKTUBOB

e [IK-7 Cnocoben pa3pabaTbhiBaTb METOJUKH MPOBEACHUS MCIBITAHUM, MPOBOAUTH 00pabOTKy U
aHaJM3 pe3yJbTaTOB HKCIHEPUMEHTOB U MMYOJIMYHO TMPEJCTAaBIATh pPE3YyibTaThl HAaYYHBIX
HCCe0BaHUM B JOCTYITHOM M COBpeMEHHOU (hopme

3.2. IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB O00y4YeHHS] MO AUCHHUILINHE, COOTHECEHHBIX C
(opMupyeMbIMH KOMIIETEHUIUSIMHU

B pe3ynbraTe 0cBOEHUS NUCHUIUIMHBI O0yYaIOIIHICS TOJIKEH:

3HaTh npuHAThie Kinaccudukanuu KK, deHoMmeHomorndeckue U MUKPOCKOIIUYECKHUE TEOPHUH
KK cocrosiHusi, Qusuueckue CcBOIICTBA Me30MOP(HBIX BELIECTB, METOJAbl HUX HCCIEIOBAHUS U
BO3MOXXHBIE OONACTH TPHUMEHEHUS >KUIKUX KpucTawioB. MMeTh mpeacraBieHne 00 OCOOEHHOCTSX
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KHUJIKOKPUCTALIMYECKOTO  COCTOSIHUSL Y  PA3IMYHBIX BELIECTB, METOJAbl AKCIEPUMEHTAIBHBIX
UCCIICIOBAHMI CTPYKTYPBI M CBOMCTB skHAKUX KpucTamios; (ITK-1)

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

MOJIb30BAaThCSl TEOPETUYECKUMU OCHOBAaMH, OCHOBHBIMHU MOHSATHIMH, Kiaccudpukamuein KK ms
onucaHus Tuna mMe3o¢asbl, €€ CTPYKTYpbl U (U3NYECKUX CBOMCTB JKUIKOKPUCTAJUIMYECKUX BEIIECTB
I1K-5,6,7) ;

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

UCIIOJIb30BaTh IIOJMyYEHHbIE TEOPETHUYECKHUE 3HAHUS MJS H3y4eHUs CTPYKTYphl U CBOICTB
XKuIKoKprcTaunaeckux Beriects. ([1K-5,6,7)

Hmery mnpakTudeckuii onbIT/UMeTh HaBBIKM: MeTOAaMU OOpaOOTKM M aHAIM3a
DKCIIEPUMEHTAIBHON U TEOPETUYECKOU ¢duznueckoit uHpOpManuy, MOJIAPU3ALUOHHO
MUKPOCKOIIMYECKUMU U AUPPAKIHMOHHBIMH MeToAaMu uccienoBanusi cTpykrypbl KK o0bexTos,
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:xaHue AUCHUIUVIMHBI 1O pa3genam (TeMaMm), COOTHECEHHOe C BHJIAMU U
TPYAOEMKOCTBHIO 3aHSATHI JTEeKIIHOHHO-CEMHUHAPCKOI0 THIIA

O0beM MHOW KOHTAKTHOH pabOTBhI M CaMOCTOSITEIIBHONH pabOThI 00YUYaAIOMIETrocs IO TUCIUIUINHE
yKa3aH B yueOHOM TJIaHe 00pa30BaTEIbHON POTPaMMBbI.

Ne Buael 3aHsTHii, ux 00beM DopMBbI TEKYIIETO
n/ Paznen (B ak.gacax, Mo KOHTPOJIA yCIIeBaeMOCTH
n JTUCIUATUINHBI OYHO/3209HO hopMe (no nedensim
00yueHus) cemecmpa)Dopma
o IPOMEKYTOUHOM aTTecTanuu
§ (no cemecmpamy):
s (3auem, 3K3aMeH, Kypcosas.
S paboma, Kypcosoii npoexmni)
3aHsaTus JlaGopatopHsie
JICKITUOH 3aHATUA
-HOTO
TUIIA
1 | Beenenwue. 5 |4 4  (;maboparopHoe | OT4eTsl MO JIAOOPATOPHBIM
JKunkokpucrammaeckoe 3aHATHE) paboram
COCTOSIHHE BeIeCTBA.
TepmoTponHbie u
JINOTPOITHBIC KUKHE
KpHUCTaJLIBI (KK).
Knaccudukanus
TEPMOTPOITHBIX KUJIKUX
KPUCTAJJIOB. Nx
UICHTU(DUKALIYS.
Oco0EeHHOCTH MOJICKYIISIPHON
ctpyktypsbl XK. Toueunas u
CTaTHCTUYECKAs CHMMETPHS
HKUJKIX KPHUCTAJUIOB. .
MeKMOIEeKYIISIPHBIE CHJIBI.
2 denomenoornyeckne | 5 | 6
TEOPUHU JKUAKUX KPHUCTAIIIOB




OcHoBHas npodeccuoHanbHas 00pazoBaTesibHas MporpaMMa
03.03.02 dusuka
OynnameHTaIbHAS U TIPUKIIaIHAS PHU3HKa

(Teopust poeB U TeopHS
KOHTHHYYyMa). Teopus
ynpyroctu CraTucTudeckas
TEOPUU  YIOPSJIOYCHUS B
HEMaTHKaX:  MPUOIIKEeHHe
Omncarepa, TEOpHS
CaMOCOTJIaCOBAaHHOTO  TOJIS
Maiiepa-3ayme. [Ipumenenue
Teopun Maifepa-3ayne s
OMHCaHUS XOJECTCPUUSCKUX
u cMekTraeckux JKK.

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

4

(;maboparoproe

3aHATHE)

OpueHTanionHble 3G (EKTHI
B XK: BiusHUE ONOpPHBIX
IIOBEPXHOCTEH. Teucr-
CTPYKTypa. Bunusiaue
MarHuTHOTO u
3JIEKTPUUECKOTO MoJjeH.
ITepexon ®penepukca.

4

(;maboparopuoe

3aHATHE)

Husnexktpuueckue cBOMCTBa
KUJKAX KPUCTAIIIOB.

4

(;maboparopnoe

3aHATHE)

Heycroituuoctu B
IEKTPUUYECKUX TMOJISIX

4

(maboparopHas

pabota)

Onruueckue u
AIEKTPOONTUIECCKUE
csoicta JKK.

4

(;maboparopnoe

3aHATHE)

®azoBble nepexosl B KK

4

(;maboparoproe

3aHATHE)

MeTonpl
(hm3nyeckux

CTPYKTYPHI
KPHUCTAJUIOB

HACCIIEIOBaHUS
CBOICTB u
KUIKAX

4

(;mraboparoproe

3aHATHUE)

o -

JInorponusie u
JIUCKOTUYECKUE KK:
KJIaccuPuKaIms, CTpyKTypa

Kunkokpucrammueckue
HIOJIMMEPBI

N R e

[Ipumenenune
KpPUCTAJUIOB

KUIAKUX

Jlokmaspl o TUIIAM
SKUJKOKPUCTATIIAYECKUX
CTPYKTYp H TIPUMEHEHHIO
KUIKAX KPUCTAIIIIOB

KonTposb

3auer

36

| 32

4.2. Pa3BepHyTO€ ONUCAHME COJePKAHUS TUCHMILIMHBI MO pa3aesam (TeMmam)

Paszoenvi xypca

1.Beenenne. JKuakokpucraminueckoe cocTosHue BemecTBa. CTpyKTypa M KiaccU(pUKAIUSA

KUIAKUX KpHUCTAJIJIOB.




OcHoBHas npodeccuoHanbHas 00pazoBaTesibHas MporpaMMa
03.03.02 dusuka
OynnameHTaIbHAS U TIPUKIIaIHAS PHU3HKa

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 3JIEKTPUYECKHUX MOJIAX.

7. Ontuueckue u 3nekTpoontuueckue cpoiictra JKK.
8. @a3oBbIC NEPEXO/IbI

9. JImorponusie XKK. luckornueckue KK

10. )KuakokpucTasiInueCcKre MmoJuMephl.

11. ®usnueckue meto bl uccienoBanus KK

12. [IpumMeHeHHE KUAKUX KPUCTAILIIOB.

Kpamkoe codepiicanue pasdenos
Benenue. XXuakokpucrauinyeckoe COCTOSHUE BeIlecTBAa. TepMOTPONHbBIE U JIMOTPOIHBIE KHUJIKHE
kpuctaiel (OKK). Knaccudukanus TepMOTpPONHBIX XKHUIKHX KpUcTauioB. WX waeHTHUKanys.
OcoOennoctu MouekynsipHoit cTpykTypel JKK. ToueuHas cummerpusi XKHUAKUX KpPUCTAJLIOB.
Craructudeckas ciMMeETpHsl. MeXMOIEKYIIIPHBIE CUIIBI.
DEHOMEHOJIOTUYECKUE TEOPUH KUIKUX KPUCTAIIOB (TEOpUsl POEB U TEOpHsl KOHTUHYyMa). Teopus
ynpyroctd. TeH3opHblii napamerp mnopsaka. OcHoBHble ypaBHeHus ruaponuHamuku JKK.
Craructuueckass TEOpUM YIOPSIOYEHMsT B HeMarukax: npuOiamxeHue OHcarepa, Teopus
camocoriacoBaHHoro nosis Maiiepa-3ayne. Ilpumenenue teopun Maiiepa-3ayne ains ONUCaHMS
xonectepuyeckux u cmektuyeckux KK.
Hedexrsr B XKK: knaccupukanus: TouyeuHble, MUCKIMHAIMM, CTEHKH, KOH(OKaIbHbIE JTOMEHBI.
Ocob6ennoctu nedexToB B pa3auuHbix Tunax 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 TeueHus.
Judnexktpudeckre CcBOMCTBAa: JlMANeKTpuyeckas NIPOHUIAEMOCTh M AJIEKTPOIPOBOAHOCTH
dnekcoaniekTpuueckuit 3QdhexT. CerHeTodIEKTPUIECTBO.
HeycroitunBoct B anektpudeckux noisix. JJomensr Kanycrnna-BunbsMca, meBpoHHast CTpyKTypa
B HeMaTHKax. Kpurndeckoe mosie u €ro 3aBUCHMOCTb OT 4acTOThl. HeycTOMUMBOCTH B X0JIeCTEpUKaX
U CMEKTHKaX.
Onrtnueckne wu  anekrpoontuyeckue cporctBa JKK. OpHeHTanMOHHBIE 3JIEKTPOONTHYECKHE
apdexTr: S-adpdext, B-apdexrt, T-apdext, obparnsii T-3pdexr. DaexTporuapoauHaMuyecKas
HeyctounBocTh B Hemarmueckux KK, Jlmmammueckoe paccesnue ceta ([IPC). OcobGenHocTn
aNeKTpoonTuieckux 3¢ dexros B xonecrepudeckux u cMektruueckux XK, apdexr APC ¢ namsaTsio.
®dazoBble Iepexobl: (Pa3oBbIi MEpPexo ] HEMATHK — U30TPOITHAS KUJKOCTh, CMEKTUK A — HEMATHK.
MeTto1bl Hccae10BaHUS )KUJIKUX KPUCTAILIOB.
JInorponusie XKK: knaccudukanus, crpykrypa. JAuckoTHYECKUE )KUIKUE KPUCTAILIBI
Kuakokpucraminyeckue MOJIMMEphl: CTPOEHUE, 0COOEHHOCTH, CBSI3aHHbIE C HAJMYMEM OCHOBHOM
[[ENTU MaKpOMOJIEKYJIbI, CBOWCTBA.
OcHOBHBIE 00JIACTH MPUMEHEHHS KHUIKUX KPUCTAIUIOB.

5. O6pa3zoBarejibHbIe TEXHOJIOTHHI
OCHOBHBIE TEXHOJOTMU: MOAYJIBHOTO OOydeHUs, MPOOJIEMHOT0 0OydeHUs, TEXHOJIOTHS BHIOODA,

MH(}OPMaLIMOHHO-KOMMYHUKAIIMOHHBIE.



OcHoBHas npodeccuoHanbHas 00pazoBaTesibHas MporpaMMa
03.03.02 dusuka
OynnameHTaIbHAS U TIPUKIIaIHAS PHU3HKa

Bce copepxanme COCTOUT W3 JIBEHAIATH MOMAYJICH, KKIBIA W3 KOTOPBIX BKJIIOYAET B ce0s
JeKIIMM M TPAaKTUYCCKHE 3aHATHS, 3aJaHus JIJISI CAMOCTOATENBHON paloThl, 3aJaHue IO 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 O CIEAYIOIICH CTPAaTErWu: CTYICHTHI MOCEUIAI0T BCE ayJAMTOPHBIC
3aHATHS (JICKIUU, MPAKTUYCCKUE), BBIMOJIHSIIOT BCE TEKYIIWE JOMAIlHUWE 3aJaHus, paboTaloT Hal
JIOKJIQJIOM TIOJT PYKOBOJICTBOM ITPEIIO/IaBaTellsl Yepe3 OYHbIC KOHCYIIbTAIlUH

[Ipy mpoBeCHUHM TMPAKTUYCCKUX 3aHATHH WCIONB3YIOTCS CIEAYIONUE METOJBI: TPYIIIOBas
pabora.

6. YueOHO-MeTOIMUYECKOe 00ecnieyeHne CaMOCTOSITeIbHOI padoThl 00y4arOUIUXCS

CamocrosiTenbpHas padoTa CTyICHTa MPE/II0aracT:
1. momroroBka K TPAKTUYCCKUM 3aHATUSAM, 0OpaboTKa pe3yiabTaToB JabOPaTOPHOTO
JKCHepUMEHTa  (Yy4eOHO-METOIMYECKHE  pa3pabOTKU  MPAKTHYECKUX  3aHSATHUM
BBIAFOTCS. B AJICKTPOHHOM BHJC KKIOMY CTYACHTY, a TaKXE€ €CTh B CBOOOJHOM
JIOCTYTIE B AJEKTpoHHOM 6nbmuoreke UBI'Y);
2. TIOATOTOBKA CAMOCTOSITEIBHOTO JOKJIaAa IO OJHOM M3 IPeIaracMbIX TEM,

7.XapaKTepl/ICTI/IKa OLCHOYHBIX CpeIACTB AJIA TEKYLIECr0 KOHTPOJHA YCIIEBACMOCTH M
l'[pOMG)KyTO'—IHOﬁ aTTeCTallMu oﬁyqamumxcsl o AMCHUIIJINHE

OT4er Mo nmpakTU4YecKoli paboTe mpenanonaraet oGopmiIeHUE BBITIOJTHEHHONH BO BpeMsl 3aHITHS U
MOJIHOCTBIO PACCUMTAHHOM MPAKTUUYECKON pabOThl C OKOHYATENbHBIMU PE3y/IbTaTaMu B BUJE TpaduKOB,
TaOJIMIl ¥ PACCUUTAHHBIX BEIUYHH, a TAK)K€ TEOPETUUYECKHI OTUET MO BOIMPOCaM, KOTOPHIE MAIOTCSA K
K101 J1abopaTopHOM paboTe JyIsl JOMaITHEN TTOATOTOBKHU.

3aueT TPOBOAMTCA B MHUChbMEHHOW (opme Mo Bompocam, 3apaHee JaHHBIM CTYACHTaM JUIs
JIOMAIITHEH MOJrOTOBKH, KOTOPHIE OXBATHIBAIOT BCE Pa3/Ieiibl M3YICHHOTO Kypca.

OrneHka «HE 3a4T€HO» CTaBUTCS MPU YCIOBUM HEBBIMOJIHEHHs JaOOpaTOPHOTO MPaKTUKyMa H
YaCTUYHBIX OTBETOB HAa ABAa BOIIPOCA 3a4€THOT'O ounera.

OreHKa «3a4T€HO» CTABUTCA MPHU yCJIOBHH BBIIOJHEHUS Ta0OPATOPHOTO MPAKTUKyMa M TOJTHBIX
OTBETOB Ha JIBa BOTIPOCA 3a4E€THOTO OHIIETA.

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 M3YYCHUHW >KAIKOKPUCTAJUIMYECKMX MarepuaioB / MBaH. roc. yH-T; mox pen. H. B.
Vconsuesoit .— HBanoso : UB['Y, 2007 .— 100 ¢ .— ISBN 5-7807-0655-7
3. Kunkue kpucTamibl : TUCKOTHYECKHE Me30oreHbl / MIBaH. roc. yH-T; MOJ pell. TOKT. XUM. HayK, Ipod.
H. B. Yconsuesoit .— HBanoso : UBI'Y, 2004 .— 545 ¢. — ISBN 5-7807-0458-9

4. VYconbuea, H.B. JKunkue xpuctamibl : JHOTPONHBIA Me3oMopdu3M : ydeOHoe mocodue / H. B.
VYconsiresa ; Ban. roc. yH-T .— HBanoBo : UBI'Y, 2011 .— 315 ¢ : un .— ISBN 978-5-7807-0857-
5
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5. AxomoBa, O.b. JIuCKOTHYECKHE ME30TCHBI : OT MOHOMEPOB K moyimMmepaM u AcHapumepam / O. b.
AxomnoBa, H. B. Yconbnera ; MBan. roc. yu-t .— MBanoso : UB['Y, 2010 .— 106 ¢ : w1 .— ISBN
978-5-7807-0885-8

6. demopor, M.C. Kunkokpuctalmnieckue MaTepraisl : yaeonoe nocooue / M. C. denopos ; MBaHn.
roc. yH-T .— WBanoBo : UBI'Y, 2018 .— 117 ¢ : un .— IleuaTHast Bepcusi 2JIEKTPOHHOI'O U3JaHUS
Wznanue Ha ap. Hocutene: XKuaKokpHUcTaNIMyecKue MaTepralbl [ DIeKTPOHHBIN pecype] : yueOHoe
nocobue / M. C. ®enopos ; MBaH. roc. yH-T .— WBanoso : UB['Y, 2018 .— 117 ¢ : un .— ISBN
978-5-7807-1286-5.

7. Ou3uvecKkue CBOWCTBA JKUIKUX KPUCTAJUIOB : METOAMYECKHE YKa3zaHUs K JabopaTopHOMY
OPaKTUKyMy : Uil CTYACGHTOB ¢u3nyeckoro ¢axyinprera crneuuanuszanuu "dusznyeckoe
MatepuanoBenenue’. Pabotsl 1-6 / Ban. roc. yH-T ; cocT. H. B. KanenenkoBa .— MBanoso : UBI'Y,
2012 — 60 ¢ : un .— [IleuarHas Bepcus DSJIEKTpOHHOTO wu3naHusl3nanue Ha ap.
Hocutene: Pusnueckue CBOMCTBA KUAKUX KPUCTAIIOB [DJIEKTPOHHBIN pecypc] : .— MBaHOBO : ,
2012 .—c.— ISBN

JomnonuurenpbHas yueOHas quTeparypa:

1. A.C.Conun. Beenenwne B ¢pusnky xuakux kpucrawioB. 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" Yucrsakos. XKunkue kpucramisl. M.: Hayka. 1966.

I".bpayn, [Ix.Yonken. XXunkue kpuctamibsl ¥ OHoJIoruyeckue CTpykTypsl. M.: Mup. 1982

Kunxokpucrammmueckue noaumepsl. [lox pea. H.A.Ilnats. M.: Xumus.1988

JI.M.biinHOB. DIIEKTPO ¥ MarHUTOOINITUKA KUAKUX Kpuctaimios. M.: Hayka. 1978.

A.IlKanmyctuH. DJEKTpOONTHYECKHE M AaKYyCTUYECKHE CBOWMCTBA JKMJIKMX KPHUCTAUIOB. M.:

Hayka.1973.

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

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

WNH(popMalilnoHHO-CIPaBOYHbIE  CUCTEMbI HM(MJM) MpodeccHoHalbHble 0a3bl JaHHBIX MpHU
peann3alnuy JUCLMILIMHBI HE UCTIOIb3YOTCS.

no

Nk w

Pecypcbl nHOpMaIMOHHO-TENEKOMMYHUKAIIMOHHOM ceTH «IHTepHeT»:
Cucrema »5JIEKTPOHHOM MOJAEpPKKHM oOpa3oBareiabHOro rmpouecca «Moil yHUBepcUTET»
https://uni.ivanovo.ac.ru

[TpodeccronanbHbie 0a3bl JAHHBIX U HHPOPMAIIIOHHO-CITPABOYHBIE CHCTEMBI:

OBC «YHuBepcurerckas Oubinorexa onnan» Www.biblioclub.ru

Dnextponnas oubnmoreka MBI'Y _http:/lib.ivanovo.ac.ru

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

[Iporpammuoe obOecnedeHue: omepanuoHHas cuctema Microsoft Windows, maker o¢uCHBIX
nporpamm Microsoft Office u(umu) LibreOffice, unrepuer-Opaysep Microsoft Edge u(umu) Yandex
Browser.

9. MaTepuajibHO-TEXHUYECKOe o0ecnevyeHne TUCHUUIIMHBI (MOAYJIs1)

Y4eOHble ayAUTOPUH:

- IS IPOBEJECHUS 3aHATUN JIEKIIMOHHOTO THUMA C KOMIUIEKTOM CIEHUAIU3UPOBAHHON Y4eOHOM
MeOen M TEXHHYECKUMH CpEICTBAMH OOYYeHHUs, CHYXallUMH JUIS TPEeIOCTaBICHUS y4eOHOM
nHpopMaIuu OOJBIIION ayAUTOPHUH;

- 7 TpPOBEACHUS 3aHATUH CEMHHAPCKOTO THIA, KOHCYJIbTAIMH, TEKYIIEro KOHTPOJS H
MIPOMEKYTOUHOM aTTeCTallMi C KOMIUIEKTOM CIEIHaTM3UpPOBAHHON yuyeOHOW MeOenn W TeXHUYECKUMU
CpeAcTBaMu O0Y4YEHHS;


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/ek
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- yyebHaa nabopatopuna PU3MKK KUAKUX KPUCTANNOB.

[Tomemenue mjis cCaMOCTOSITENILHOM pabOThI, OCHALIEHHOE KOMILJIEKTOM CHEIHaU3UpOBAHHON
yueOHOM MeOenH, KOMITBIOTEPHOW TEXHHKOW ¢ BO3MOXHOCTBIO MOAKIIOUEHUs K cetu «HTepHeT» u
obecnieuenuem noctymna B SUOC.

JleMOHCTpalMOHHOE 00OpYy/IOBAaHUE M Y4eOHO-HATIISIIHBIC MOCOOMS JUISl 3aHATHH JIEKIIMOHHOTO
THUTIA, 00ECIICUNBAIOIIUE TEMATUICCKUE WILTFOCTPALIAN: NPEe3eHMAyUU no U3y4aemvlM memam

ABTOP(BI) padoyeii NporpaMMbl AMCUUILUIMHBI: JOICHT, KaHA.(pU3.-MaT. HayK, noueHT [lamkoBa
T.B.

IIporpamMma paccMOTpEHa U YTBEPXK/IeHa Ha 3aceiaHuy Kadepsl (pyHIaMeHTaIbHOM
(GU3HKK ¥ HAHOTEXHOJIOTHH « 3Oy abGoycia 202( 1., mporokon N Z.

L/
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[Tporpamma oGHOBIIEHA

MIPOTOKOI 3aceanus Kadeapsl Ne OT « » 20 T
CornacoBaHo:
PykoBogurens OI1 JI.L1.MuHeeB

(mozrvce)

[Iporpamma paccMOTpeHa U yTBEpXK/I€Ha Ha 3acelaHiu Kadenpsl (Haumenosanue)

« » 20 r., nporokon Ne

[Tporpamma oOHOBIIEHA

IIPOTOKOJI 3aceianus Kadenpsl Ne OT « » 20 T
CormacoBaHo:
PykoBomguTens OIT N.0. damunus

(moamnuce)

[TporpamMmma oOHOBIIEHA

IIPOTOKOJI 3aceianus Kadenpsl Ne OT « » 20 T
CoriacoBaHo:
PykoBoautens OIT HN.0. ®amnnus

(moanuce)

[Tporpamma oOHOBIIEHA

MIPOTOKOJ 3acenanus Kadeapsl Ne OT « » 20 T
CoriacoBaHo:

PykoBoautens OI1T HN.0. ®amnnus

(moanuce)




