MHWHOBPHAYKHU POCCHUHN
dbenepanbHOE roCyIapCTBEHHOE OFOKETHOE 00pPa30BaTEIIEHOE YUPEKICHUE
BBICIIET0 00pa30BaHUs
«APKYTCKHM I'OCYJAPCTBEHHBIM YHUBEPCHUTET»
OI'bOY BO «UT'Y»
Kadenpa o0ieii u SkciepuMeHTAIbHON HU3UKH

@1;(2 bakynpTeTa
o O
° 3 %o

Pabouas nporpaMmma qMCUMILIUHBI (MO1YJIs1)

HaumenoBanue aucuumannbl (moayas): 51.B./1B.01.02 OcHoBBI KpuCTAIIODH3UKH

Hanpasienue noaroroBku: 03.03.02 «Pusuka»

HanpasJsienHocTh (Ipo1Jib) MOAroTOBKHU: «PU3KKa KOHEHCUPOBAHHOTO COCTOSHHUSIY

KBanudukauus BbINyCKHUKA: OakagaBp

®opma 00yueHHsI: OUHAs

CornacoBano ¢ YMK: PexomennoBano kadgeapoii:
(usmueckoro pakynpreTa 0011e#t ¥ YKCIIepUMEHTaIbHON (HU3HKH
ITporokon Ne _30 ot «31 » asrycraa 2021r. Iporoxoa Ne 1

ot «_30» aBrycra 2021 r.

.-M.H., mpodeccop )
M. bynnes 3ag. kadenpoii 1.¢.-M.H., mpodeccop

£ / A.A. TaBpuiiok

Ipencenarenn: 1.

Hpxyrex 2021 r.



Coneprkanue

l. Henau v 3a7a4M THCHHTIUHBI(MOTYIIM)eeuuueneetesensarsssnsssscssassssssssssssssasassssssed
[Iporpamma pa3zpaboTaHa B COOTBETCTBUM C OCHOBHON 00pa3oBaTelIbHOM MpOorpaMMoi
®I'OC no Hanpasienuto 03.03.02 Ousuka u npeaHazHadeHa JJIs oOecreueHus Kypca

«OCHOBBI KpI/ICTaJIJIO(i)I/ISI/IKI/I», H3y4acMOro CTya€HTaMMu B TCUHCHUC CCABMOI'O CECMECCTpaA.

1. Mecto nucuuninnbl (Moayas)B ctpykrype OIIOIIBO........................... 4
I1l. TpeGoBaHus K pe3yJIbTATAM OCBOCHUSI JUCHHMIITIMHBI .......ooutiineeintiiieaireanneeaneannns 4
V. Coaep:xaHue M CTPYKTYPA JUCHUILTHHBI (MOIYJIS). ... ouutiniitinteiieeiteaeeaieennaenes 5

4.1 Conep:xaHue TUCHUIIMHBI, CTPYKTYPUPOBAHHOE IO TEMaM, C YKa3aHUEM BUJIOB y4EOHBIX
3aHSTUNA U OTBEIEHHOTO HAa HUX KOJIMYECTBA aKaJEMHUECKHUX 4acOB

4.2 T1naH BHeayAUTOPHOM CaMOCTOATEIbHOM paboThl 00YUYaAIOIIUXCS 110 TUCLUITIIMHE

4.3 ConeprkaHre yaeOHOTO MaTepuaia

4.3.1 IlepeueHb CeMUHAPCKUX, IPAKTUYECKUX 3aHATUN U 1a00paTOPHBIX paboOT

4.3.2. Ilepeuenb TeM (BOIIPOCOB), BHIHOCUMBIX Ha CAMOCTOSITEIIbHOE U3YUCHHE B PAMKaX
CaMOCTOSITENIbHON PabOThI CTYAECHTOB

4.4. Meroauueckre yka3zaHus 110 OpraHU3alii CaMOCTOATEIbHONW paboThl CTYJEHTOB

4.5. IlpumepHasi TeMaTUKa KypCOBBIX paboT (IIPOEKTOB) (TIpU aJIMYMH )

V. YueOHo-MeTONMYeckoe HW  HHGOPMALMOHHOE o0ecmeyeHue
TUCHMILUIMHBI (MO1YJIA)
a) MepeyveHb JIUTEepaTyphbl
0) mepuoANYEeCKUe U3IaHUs
B) CIHCOK aBTOPCKUX METOJIWYECKUX pPa3pabOTOK T') 0a3bl JAHHBIX,
MOMCKOBO-CIIPABOYHbIE 1 HH(POPMAIIMOHHBIE CUCTEMBI
VI. MatepuajibHO-TeXHHYeCKOe ofecneyeHHe JUCHUTLTUHBI (MOTYJIs1)

6.1. YuebHo-mabopaTopHOoe 000pyL0BaHHE:
6.2. IIlporpamMHoOe oOecrieueHue:
6.3. TexHHUECKHE U JIEKTPOHHBIC CPEICTBA OO YICHHUS:
VIl. O6pa3oBaTebHbIe TEXHOJIOTHH
VIIl.  OueHouHble MaTepuajbl [Jsi TEKYWIEro KOHTPOJsL U

NMPOMEKYTOYHOM aTTeCTAlUN
MNPUJIIOKEHHUE: ®OC



1. eau u 3aga4y JTHCHUNJIUHBI (MOAYJI)

[Iporpamma pa3paboTaHa B COOTBETCTBHU C OCHOBHOW oOpazoBarenbHO# mporpammoit ®I'OC mo
Hanpasinenuto 03.03.02 ®dusuka wu mnpeaHasHadyeHa g obOecrieueHus: Kypca «OCHOBBI
KPUCTALIO(PU3UKNY», U3Yy4aeMOT'0 CTYJCHTAMH B TEYEHHUE CEAbMOI0 CEMECTpa.
OcHOBHas yenb Kypca — J1aTh CTYACHTaM 0a30BbI€ MPEACTaBICHUS O (YHAAMEHTAIBHBIX 3aKOHAX
KpUcTaiiorpaduu, KpUCTAJUIOXUMUU U KPUCTAILIOMU3UKHU JUid (POPMHUPOBAHMSI KapTHHBI MUpa B
paMKax COBPEMEHHOH eCTeCTBEHHOHAYYHOH MapaJWrMbl; CIIOCOOCTBOBaTh PAa3BUTHIO HX
MHTEJJICKTYaJIbHBIX, TBOPYECKUX CIMOCOOHOCTEH M KPUTUYECKOTO MBILIUICHUS B XOJ€ MPOBEICHUS
UCCIICIOBaHMIA, aHAJIM3a SBJICHH, BOCIIPUATUS M HHTEPIPETAMA HHPOPMALIH.
Jlns noctrKeHus TaHHOM Lieu ObLUTH MOCTaBJICHbI 3a0auu.
® U3YYUTHh OCHOBHBIC IOHATHS KPUCTAIUIOPU3UKH, 0a30BBIC IPUPOIHBIC 3aKOHOMEPHOCTH
(u3NYECKUX SIBICHUH, CBSI3aHHBIX C CHMMETPHUEHN KPUCTAIIJIOB U aTOMHOU CTPYKTYpOi
BEILECTB.
®  TI0Ka3aTh B3aUMOCBS3b (PYHIaMEHTAIBHBIX CBOMCTB KPHCTAIIOB C CHMMETPHEH X
ATOMHOMU CTPYKTYPBHI;
® U3YYUTHh PU3NYECKUE METOIBI UCCIEAOBAHUS CTPYKTYPBI KPUCTAJUIMYECKUX O0BHEKTOB;
® [I03HAKOMHUTHCS C COBPEMEHHBIMU IIPOOJIEMaMU aCTPOHOMUU, HOBEUIITUMH OTKPBITUSIMU
U IOCTHKCHUSMH B 00JIaCTH KPUCTAITIO(PHU3UKH 32 TOCIICTHUE TOIBI.

B kxomniexkce Hay4YHbIX JUCLUMIIJIMH, CBSI3aHHBIX C M3YYEHUEM CTPOEHMS BEILECTBA,
KpUCTaUIO(pU3UKa 3aHUMaeT KIYeBOE MECTO, MPEACTaBiss co00i (yHIAMEHT JUIsl TakuX
IMCUUIUIMH, KaK (PU3KMKa TBEPIOTO Tena, (U3MKa MAarHUTHBIX SBJICHUH W MHOTHX Apyrux. Kpome
TOT0, UMEHHO KpHUCTaJUIOpU3UKa Hambojee SIPKO MPOSABIAIOTCS XapaKTEpHbIE IJIi MUKpPOMHpaA
3aKOHOMEPHOCTH, YTO IIPUBEJIO B MEepBOM MoJ0BUHE XX BeKa K KOPEHHOMY U3MEHEHUI0 OCHOBHBIX
Ipe/icTaBleHul B QU3HKE.

N3yuenne  (yHIaMEHTAIBHBIX  3aKOHOB  KpHUCTaUlOrpaduM,  KPUCTAUIOXUMHHM U
KpUCTAJUIOU3UKH - KaK (DOPMHUPOBAHHE OCHOBAHWE MOHUMAHMSI €CTECTBEHHOHAYyYHOW KapTHUHBI
Mupa - 0a3bl AaJbHEWIIEro Hay4yHOTO MHUpPOMOHUMaHHMA. V3ydeHus 3Toro Kypca omnpeaessrorcs
TpeOOBaHUSIMU, TPEIbSIBISIEMbIMU BBITYCKHUKAM KBaJU(UKAIIMOHHBIMHM XapakTepucTUKamu. B
kypce  "Kpucramnodusuka"  uznaraiorcs — (yHIAMEHTalbHbIE  CBOMCTBA  KPHUCTAJUIOB,
3aKOHOMEPHOCTH (U3NYECKUX SBJICHUH, CBSI3aHHBIX C CUMMETpUEH KPUCTAIJIOB U MX aTOMHOM
CTPYKTYpOH. DTOT Kypc SIBIII€TCS OCHOBOIOJArarolluM pas3ieiaoM (U3MKH TBEpAOro Tena, Ha
KOTOpOM OazupyeTrcss wu3ydeHue KypcoB "®duszmka MOJYNPOBOAHUKOB H JAUDIIEKTPUKOB',
"@U3NYeCKUE OCHOBBI TEXHOJIOTMM IOJYNPOBOJHUKOBBIX MaTepuanoB", «DHU3NYECKUE OCHOBBI
MUKPO3JIEKTPOHUKH» U JIP., & TAKXKe TUCHUIUIMHBI crienrain3anuii «Pu3nka TBEpA0ro Tenay.

1. MecTo nucuuniaunsl (Mmoay.as) B crpykrype OIIOIT BO

[TpropuTeTOM COBPEMEHHOTO 00pa30BaHUs SBISIETCS CO3aHNE HAYYHO-00Pa30BaTEIbHBIX
nentpoB (HOLI), T.e. uHTerpamust Hayku U oopazoBanus. Takoil moaxoj odecrednBaeT OyayIemMy
CTEIHAHNCTY JIOTIOTHUTENIFHBIC 3HAHHUS M UCCIIEIOBATEIHCKIUE HABBIKH, HEOOXOMMBIE 1T pabOThI
M0 MEXJIUCIUTUTMHAPHBIM HAMPABJICHHIM TOCIIE MOIy4YeHUs 6a30Boro oOpasoBanus. Opranuzanus
y4eOHOTO Tpolecca npu u3ydeHnHn Kypca «OCHOBBI KPUCTAIUIOPHU3UKH» COOTHOCHTCS C LEISIMH
0o0pa3oBaHUsI Ha COBPEMEHHOM »JTame, a M3Y4YeHHE HEKOTOPBIX pa3leioB TECHO CBS3aHO C
TEMaTUKOW Hay4YHBIX HCCIEOBaHUN 0a30BBIX MHCTUTYTOB Kadenpel — MucTtuTyra reoxumun CO
PAH u Hucruryra nazeproir ¢usuku CO PAH. Mertonuka npenogaBaHMs HalpaBlieHa Ha
cucmeMmuslli. NOOX00 K 0Oyuenuio W uumezpayuio AUCUUIIIMH €CTECTBEHHOHAyYHOTO IIMKIA,
HAXOJUTCS B OJIOKE NUCIHUILINH CTICTIHAIA3AIIH.



I[HSI OCBOCHHUA NUCLHHUIIIINHBI HCOGXOZLI/IMO 3HaTh.

1) oOmyto 1 TeopeTUUECKyIo (PU3UKY;

2) TEH30pHBII U BEKTOPHBIN aHAIN3;

3) du3HUKYy KOHACHCUPOBAHHOTO COCTOSHUS;
4) MaTeMaTUYECKUN aHaJIU3;

5) nuHelHY0 anreopy.

I11. TpeGoBaHus K pe3yabTaTamM 0CBOCHHMS IMCIUIIIHHBI

Kypc «OcHOBBI KpucCTaIIO()U3UKNY», COTIACHO MOJIOKEHUSIM (eiepalibHOTO TOCYIapCTBEHHOTO
00pa30BaTEeNLHOTO CTAaHAAPTAa BBICHIETO MPO(ECCHOHANTBHOTO O00pa30BaHMUs MNpPU TOATOTOBKE
OakanaBpa mo HampasieHuto 03.03.02 ®dwusuka, MO3BOSIET CTYAEHTY HPHOOPECTH CIEAYIONINE

KOMIICTCHIIN

- CnocoOeH MpOBOIUTH HAYYHBIE MCCIIENOBAHUS (PU3NYECKUX CBOMCTB OOBEKTOB, CUCTEM U
HpOILIECCOB, 00pabaThIBATh U MPEICTABIATH KCIIEpUMEHTabHbBIC AanHble (OITK-2)
IlepeyeHb NJIAHUPYEMBIX Pe3yJILTATOB 00yYeHHs MO JHCHUIIHHE (MOIYJ/II0), COOTHECEHHBIX ¢

HHIANKATOPaAMHU JOCTUKCHUA KOMIIeTeHIIuii

Komnerenuus HNuaukaropsl Pe3yabTaTsl 00yyeHus
KOMIIeTeHI Uil
Oo6menpodeccrHoHaIbHbIE OIIK-3 3HaeT:
HAaBBIKH cnocobeH ucnonb3oBaThb
6a30Bble TEOpETUYECKME OCHOBHBIC  TIOHSATHUS, 3aKOHOMEPHOCTHU
3HaHus CbYHﬂal"leHTaﬂbe'X KpUcTauiorpaduu M KpUCTAIIO(PHU3UKH,
pazaenos obuei v OCHOBBI reOMETPUYECKOMN
TEOpeTUYecKoi Gpu3nkn ans
pelUeHnst npoceccuonanbhbix | KPACTAILIOrpadum,
3apau MUKpOKpHCcTauiorpaguu, TEOPUH
CHUMMETPHH, KPUCTAJUIOONTUKH,
KPHUCTAJUIOXUMHUH, KpUCTAUIO(PU3UKH,

IeHEeTHYECKON KpucTauiorpaduu, pocty u
MOp(}OoIOruM KPUCTAJIOB, TOHUOMETPUH,

buznueckuit CMBICII pa3IMYHBIX
K03 (HULIUEHTOB, XapaKTEePU3YIOLIUX
CBOMCTBA KPUCTAJLIOB.
IIpencraBnenue pe3ynbTaToB TIK-1 YMeer:
TpodecCHOHATEHOH CriocobeH ncnonb3oeaTh periaTh KpHcrauorpaduueckue 3aj1auu,
CATCIIbHOCTHU
b CMeLMANM3NPOBAKHbIE 3HAHMS | 1y, cheprueckue,
B obnactu dmsnku ans
0CBOEHNS NPODUTBHBIX cTepeorpaduyieckue, THOMOHMYECKHE,
(DU3NYHECKNX ANCLNMINH rHOMoOcCTepeorpaduueckne MPOEKIINH
KPUCTAIUIOB,  I'PaMOTHO OIKCBIBATH
BHEUIHIOIO (GOpMy U  BHYTpEHHeee

CTPOEHHUE KPUCTAIIIIOB, UCIIONb3Yys 3HAHUS
[0 TOYEYHOM M  IPOCTPAHCTBEHHOU
CUMMETPHUH, TOJIb30BATHCSI COBPEMEHHBIM
3HaHHEM (QU3NYECKUX 3aKOHOMEpPHOCTEN
JUISL 00BSICHEHUS CTPYKTYPHBIX
XapaKkTEepUCTHUK M (U3NYECKUX CBOMCTB
O00BEKTOB TMPH PaA3IUYHBIX (PUIUIECKUX
BO3JCHCTBUSX, Heo0X0IUMBbIe s




NPaBWIFHON HHTEPIPETAINH PE3yIbTaTOB
CaMOCTOSITEIIBHOU Hay4HOU
JeSATEIIEHOCTH u HOHUMAaHUS
CICUUANBHON JIMTEpaTyphbl, MPUMEHSTH
NOJYyYCHHbIE 3HAHWA NpPU  pEIICHUH
KpUCTaorpauyeckux 3aaad.

Baanpeer:

METOJIaMH OITUCAHUSI CHMMETPUH U
IPOCTHIX (HOPM KPUCTAIIIOB,;

3HAHMUSAMHU 110 HPUZNIECKUM
XapaKTEPUCTHKAM H CBOMCTBaM
KPHCTAJUIOB

HaBbIKAMH pabOTBI C  COBPEMEHHBIM
HKCIIEPUMEHTAIBHBIM U MaTEeMaTHYECKHM

o0ecrnieyeHUEM s UCCJIEJIOBAHUS
CTPYKTYPHBIX XapaKTepUCTUK
KPHUCTaJLIIOB.

IV. Conepxxanue H CTPYKTYpa AMCHUILIMHBI (MOYJIs1)

O0BeM IUCIUIUIMHEI COCTABIAET 3 3aUeTHBIX equHuIlbl, 108 yacos,

B TOM 4YHcCJie 54 yaca KOHTAaKTHOU PabOTHI.

3aHATUS TPOBOJATCS TOJBKO B OYHOH (opmMe oOyueHHs ¢ TNPUMEHEHHEM JAUCTaHIIMOHHOTO
KOHTpPOJISI caMOCTOSITeNIbHON padoThl cryaeHToB uepes DUMOC dakynprera. DIeKTpOHHON u
JUCTAaHIIMOHHON (opM 00yueHHs He IpeayCMaTpUBAETCs.

Ha mpakTideckyro moaAroToBKy 0TBOANUTCS 48 ayTMTOPHBIX 4acoB (BO BPEMS IIPOBEICHHS
HPaKTUYECKHUX 3aHSITHIA).

dopma MPOMEKYTOUHOW ATTECTAMN: IK3AMEH.

4.1. Copepkanne JMCHHUILIMHBI, CTPYKTYPHPOBAaHHOE 110 TEMaM, ¢ YKa3aHHEeM BH/10B y4eOHBIX
3aHATHI ¥ OTBEICHHOI0 HA HUX KOJHMYeCTBA AKA/IeMHUYeCKUX YaCOB




Pa3zgen pucuuniuabl/TeMa

Buasbl yueOHoii padorsl,
BKJIIOYasl CAMOCTOSITEIbHYIO padoTy
00y4aroumuxcsi, NPaAKTHYECKYI0
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1 2 4 5 6 7 8 9
1 Pazoen I. OcHOBHBIE TOHATHUSA 3 5 9 1
KPUCTATO(DHU3HUKH.
2 Paszoen 2. Makpo-MHUKpPOCHMMETPUS 6 4 4 9
KPHUCTAJIIOB.
3 Pazoen 3. Cummetpusi KpUCTALTUIECKUX 8 4 4 4
MHOTOI'PaHHHKOB.
4 Pazoen 4. MarpudHoe npeacTaBiIeHHE 6 4 4 5
CUMMETPHUYECKHX OIepaluit
) Paszoen 5. Cummerpus CTpyKTYpBL. 8
dusnyecKkue cBONCTBA U CHMMETPHS 6 6 2
KPUCTAIUIOB. AHU30TPOITHUS KPUCTAIIIOB. .
6 Pa3zoen 6. ®uznueckue cBoMCTBA 6 4 4 5
WJICATTHHBIX KPUCTAIIIOB U CHMMETPHSL.
7 Pazoen 7. ®dusndeckue cBOMCTBA 8
KPUCTAIIJIOB, ONUCHIBAEMbIE TEH30pPOM 6 6 2
TIEPBOTO paHra.
8 Pazoen 8. Dusnueckue cBoiicTBa 6
KPUCTAILIOB, ONMCHIBAEMbIE TEH30pPOM 6 6
BTOpPOTO paHTa.
9 Pazoen 9. OcHOBHBIE METOIBI 8
UCCIIEJOBAHUSI CTPYKTYPHI KPUCTAILIOB. 6 6 2
10 Paszoen 10. OcHOBHBIE HECOBEPIIEHCTBA 7 5 6 1
KPHUCTaJIIOB
IK3aMeH 36
KCP 6
Hrtoro yacos 108 48 48 18




4.1. IlnaH BHeayJAUTOPHOH cAMOCTOATEIbHON PadoThl 00y4YAIOIIUXCS 1O JUCHUIIINHE

CamocTosaTenbHas pabota 00ydJaronuxcs YyebHO-
METOUYECK
oe
Tpyno
Ceme| Ha3Banue pasnena, Bupg eMKOC OrneHouHoe obecrieueHu
CTp TEMBI camocTosITesbHO | CPOKH BBITTOJIHEHUS ™ CPEIICTBO e
1 paboThI CaMOCTOSATE
(dac.) .
JBHOU
paboThl
Pasnensr 2,3,4,6,7,8 Pemenue [1,2,4,5]
3amauu u
7 nomamHuX | B reuenue cemectpa| 12
yIPasKHEHHUSI
3a1a4
Pasznensr 1, 5,10 ITonroroBska k 1,2,4,5
7 A A B Teuenue cemectpa| 4 Omnpoc [ ]
OTpoCy
Paznen 9 Pacuer Otuer 1o 5
7 a B koH1Ie cemectpa 2 [5]
PEHTICHOTpaMM pabote
IMoaroroBka K PaboTa ¢ [1-5]
7 |PK3aMeny yueOHOU K koHIty cemectpa
JUTEPATYPOU JK3.
OO6muii 00beM caMOCTOATENbHON paboThl O JUCHMILIMHE (Yac) 18

4.3. Conep:xanue yueOHOro MaTepuaJia

Coneprkanue pa3aeiaoB U TEM TUCIUITIINHbI

Pa3nen 1. OcHOBHBIE TOHATHS KPUCTATNIOPUZUKH
1.1. Kpucramiorpadus u Kpuctaiopu3nka, X MECTO B CUCTEME HAayK, M3y4arollluX TBEpAbIE Tea.
1.2. Kpucramibsl ¥ KBa3UKPUCTAIUTBI U aMOP(HBIE Tea.

Paznen 2. MAKPO — MUKPOCUMMETPU A KPUCTAJIJIOB
2.1. Cummerpusi, TEPUOANIHOCTD U 3aKOHOMEPHOCTh CTPYKTYPBI - OCHOBHBIE XapaKTEPUCTHKH
KPUCTAJNTNYECKOTO COCTOSIHHSI BEIIECTBA.
2.2. DneMeHTbl CHMMETPUHN KPUCTAIUTMYECKUX MHOTOIPaHHUKOB.
Paznen 3. CUMMETPUA KPUCTAJUIMYECKNX MHOI'OTPAHHUKOB

3.1. DnemeHTsl 1 onepanuyu CUMMETPHH.

3.2. BzaumoieiicTBUE 3JIEMEHTOB CUMMETPUHN
Pasaen 4. MATPUYHOE IIPEJCTABJIEHUE CUMMETPUUYECKUX OIEPAIWM

4.1.

BEKTOPA U KOOPJUHAT TOUKH.

[IpeobpazoBanue oceit KpuCTALIOPU3UIESCKON CHCTEMBI KOOPIUHAT, KOMITOHEHT




4.2. Kpucrannorpaduueckue kKareropuu, CHHTOHUHM U CUCTEMBI OCEH KOOpIMHAT.
4.3. Toueunsle rpymIbl CHMMETpUU KpucTaiioB. [Ipeaensubie rpymnmbsl cumMmMerpun Kropu.
Pasnen 5. CAMMETPUS CTPYKTYPbL. ®U3NYECKUE CBOMCTBA 1 CUMMETPUS
KPUCTAJIJIOB
5.1. CTpyKTypa KpUCTaJIOB U MPOCTPaHCTBEHHAs pemieTka. Pemerku bpass.
5.2. DeMEeHTbl CHMMETPHUH KPUCTATUIMYECKUX CTPYKTYP.
5.3. [IpocTpaHCTBEHHBIE TPYIIIIBI CHMMETPHH.
5.4. O6parHnas pemerka. OCHOBHBIE CBOMCTBA OOPaTHOM PEIIETKH.
5.5. OcHoBHbIE (HOPMYIIBI CTPYKTYPHOH KpHUCTaLIOrpadum.

Paznen 6. DUSMUYECKUE CBOVICTBA UJIEAJIBHBIX KPMCTAJIJIOB I CUMMETPHS
6.1. OcHoBHOI 3aK0H KpucTaimodusuku (mpunnun Heitmana).

6.2. [Ipunnun cynepno3unuu cummeTpuu (mpunuun Kropu).

6.3. Tunel cBs3eil B KpUcTaliax.

Paznea 7. ®U3UYECKUE CBOMCTBA KPUCTAJIJIOB, OITMCHIBAEMbBIE TEH30POM
I[TEPBOT'O PAHT' A

7.1. Ilpssmoit nmupoanekTpudeckuit 3¢ ekt B kpuctamuiax. OrpaHudeHusl, HajJaraeMble CUMMETpUen
KpHUCTaJIA.

7.2. Yka3arenbHasi IOBEPXHOCTh MUPOIIEKTPHUECKOTO IPPeKTa.

7.3. OOpaTHBII MUPOINEKTPUIECCKUN IPPEKT.

7.4. IlpumeHeHue npsMOro U 00paTHOTro MUPO3IPPEKTOB.

Pasnean 8. OU3MYECKUE CBOMCTBA KPUCTAJIJIOB, OIIMChIBAEMBIE TEH30POM
BTOPOI'O PAHT' A

8.1. CuMMeTpus NOJAPHBIX TEH30POB BTOPOTO paHTa.

8.2. XapakTepuCcTHUECKasl [IOBEPXHOCTh BTOPOTO NOPAKa sl TEH30pa BTOPOT'O paHra, ee
reoMeTpru4ecKue 00pa3bl U CUMMETPHSL.

8.3. I'pynmnbl CHMMETPHUH MOJIIPHBIX TEH30POB BTOPOI'O PAHTa.

8.4. TeH30pbl AMDIEKTPUUECKON MPOHUIIAEMOCTH U HEMPOHUIIAEMOCTH KPUCTAJLIOB.

8.5. Onucanue pacnpocTpaHEHHs CBETa B aHU30TPOITHBIX KPUCTAIIaX C IIOMOIIBIO ONTUYECKUX
UH/IUKaTPUC.

8.6. TeH30pbl MEXaHMUECKUX HAMPSDKEHUH U JedopMannii Kak MpUMephl TOJIEBBIX CHMMETPUYHBIX
TEH30pOB BTOPOI'O PaHra.

Paznen 9. OCHOBHBIE METO/IbI UCCJIEJJOBAHUA CTPYKTYPBI KPUCTAJIJIOB

9.1 Indpakuus peHTTeHOBCKUX (JIEKTPOHHBIX) JIyyell B KpUcTaIax.

9.2. O6mee naTEphEpEHIIMOHHOE YpaBHEeHHE Jlay?, ero HHTEpIpeTaIys ¢ TOMOIIBI0 cepbl
OBanpaa.

9.3. Cs3b 0011ero uHTephepeHIMOHHOT0 ypaBHeHus Jlays ¢ ypaBHeHueMm Bynbda - bparra.
9.4. lnteHcuBHOCTD AU(PAKIIMOHHBIX MakcuMyMoB. [IpaBuia noracanuit (Henmoracaxuii).

9.5. OcHOBHBIE METOJIBI PEHTTEHOCTPYKTYPHOT'O aHAIIH3A.

9.6. Ipyrue MeTo b UCCIIEAOBAHUS CTPYKTYPBl KPHUCTAIIOB. DJIeKTpoHOrpadus. DIeKTpOHHAs

MUKPOCKOIIHSI.
Paznen 10. OCHOBHBIE HECOBEPILIEHCTBA KPUCTAJIJIOB.

10.1. dedexTbl KpucTamuIMuecKoi CTpyKTypbl. OCHOBHBIE THUIIBI HECOBEPIIICHCTB.



10.2. MeTtoas! HaOJIIOIEHUI.

10.3. KBazukpucramibl. XKuJkue KpucTaibl.

4.3.1. IlepeyeHb CeMHHAPCKUX, NPAKTHYECKHUX 3aHATHI M J1a00paTOPHBIX padoT

TpynoemMKocTb
(uac.)
HanmenoBanue cemunapoB, | Becero | U3 mux ®opmn
No OueHouHbIE | pyeMble
Ne paznena MIPaKTUYECKUX U 4acoB | MpaKTU
/1 cpencTBa KOMIIET
1abopaTopHBIX paboT yeckas eHLIU
HOJrOT
OBKa
1 2 3 4 5 6 7
1. OcnoBHnble nioHsaTus | Kpucramiorpadus u OIICHKA
KpUCTAIUIO(PU3HKA, UX MECTO JOMaITHUI
KPHUCTALTO(PU3UKH 3 2
B CHCTEME HayK, U3Y4alolIuX KOHCIIEKT
TBEpAbIE Tela.
2. MAKPO - Pemrenne 3amau mo reMam ompoc,
MUKPOCUMMETP «DIIEMEHTBI CUMMCTPUHU KOHTPOJIBHOC
KPUCTAIINYECKHX 6 4 3allaHne
N1 KPUCTAJIJIOB
MHOTOTPaHHHKOB)
3. CUMMETPUS | Pemenne 3anad mo TemMam ompoc,
KPUCTAJUIMYEC | «B3ammosneiicTeue KOHTPOJIBHOC
AJIEMEHTOB CHMMETPH ajatie
KX 6 4
MHOTI'OTPAHHHK ng'
OB '
4, MATPUYHOE Pemenue 3amau no reme OIIpoc,
ITPEJICTABJIEHN [IpeoGpazoBanue oceit KOHTPOJIBHOE
KpUCTAITOPU3NYECKOI 3a/laHue
E CHUCTEMBI KOOPAUHAT, 6 4
CAMMETPIYECK | KOMIOHEHT BEKTOpa 1
KOOPJMHAT TOYKH
X OIMEPALIMI
5. CUMMETPUA [TocTpoenue OIICHKA
CTPYKTYPLL CTepeorpEuqueCKHx JOMaITHUI
npoekuuid. Toueunsie 8 6 KOHCIEKT
OUSNYECKHUE TPYIIIBI CHMMETPUH
CBOMCTBA Y | PHCTALIOB




CUMMETPUA

KPUCTAJIJIOB
6 OU3SNYECKHNE Pemenue 3amau no reme ompoc,
< «[IpuHUuUN cyneprno3uuu KOHTPOJIbHOE
CBOUCTBA CUMMeETpUHU (IIPUHLIUTI 3a7aHue
NAEAJIBHBIX Kropu)». [Ipenenvubie
KPUCTAJLJIOB 1 | TPYTIHbI CHMMETpHH Kropmu.

OCHOBHOW 3aKOH

CUMMETPUA KPUCTAIUIO(PU3UKH (TIPHHITHIT
Heiimana).

7 | DUSUYECKHE Pemenue 3anau no reme ompoc,
CBOUCTBA «Ipsamoit KOHTPOJILHOE
KPUCTAJUIOB, MUPOdJIEKTpUUYECKUi 3 ek 3aJlaHue
OIIMCBIBAEMBIE | B kpuctammax.

TEH30POM YkazarenbHbIE TOBEPXHOCTH.

I[TEPBOI'O PAHT'A

8 OU3SNYECKUE | Pemenue 3amau o teme ormpoc,
CBOMCTBA «CHUMMETpHS TOJISPHBIX KOHTPOJIBLHOC
3aJlaHue
KPUCTAJLIIOB TEH30POB BTOPOTO PaHTa

OITMCBIBAEMBIE
TEH30POM

BTOPOI'O PAHT'A

9 OCHOBHBIE W3mepenue u pacyet Ortuet
METO/IbI pentreHorpamm. [locrpoenue
WCCIIEIOBAHMSI MIPOEKINI IIEKTPOHHON

MJIOTHOCTU KPUCTAJJIOB
CTPYKTVYPhI
KPUCTAJUJIOB

10 OCHOBHBIE OCHOBHBEIE THUIIbLI OIICHKAa

HECOBEPLIEHCT | HeCOBEPIICHCTS. JLOMATITHIH
Metozap! HaOIIOICHUHA. KoHeHexT
BA KPUCTAJIJIOB

N3ydenue pa3anyHbIX THUIIOB
ne(hEeKTOB C TTOMOIIIBIO
ANEKTPOHHOW MUKPOCKOIIHU

4.3.2. Ilepedyenb TeM (BONPOCOB), BLIHOCUMBIX HA CAMOCTOSITEIbHOE M3y4YeHHe CTYJIeHTAMHU B

paMKkax camoctosaTeabHoi padotsl (CPC)
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Ne Tema Bun 3aganue Pexomennyemas | KonmuectBo
Heql. CaMOCTOSITENILHO JauTepaTtypa 4acoB
i paboTHI
1. | OcHoBHBIE Pa6ora c Jomamauit
TTOHSITHS JTUTEPATypOi KOHCIIEKT [1,2,4,5] 1
KpUCTALITO(PHU3UK
2. . MAKPO — Pabora c Pemenue 3amau
MIKPOCHMME | HTeparypoi 0 JTAHHOW TeMeE.
TPUSI [1,2,4,5] 2
KPUCTAJUIOB
3. CUMMETPUS | Pabora c Pewmenue 3amau
KPUCTAJLTYE | “THTeparypoi 0 TAHHOW TeMe
CKUX [1,2,4,5] 4
MHOI'OT'PAHH
NKOB
4. MATPHUYHOE | Pa6ora c Pemenue 3anau
ITPEJICTABJIEH JTUTEepaTypoid M0 TAHHOU TeMe
HE
CUMMETPUYE [1.2.4.5] 2
CKUX
OIIEPALINIA
5. CUMMETPHA | Pabotac Jlomanauit
CTPYKTYPLL | TepaTypoit KOHCTICKT
OU3NYECKUE
CBOMCTBA U [1245] 2
CUMMETPUA
KPUCTAJIJIOB
6 OUBUYECKHE | Pabora c Pemrenue 3amau
CBOICTBA JTUTEpaTypoi M0 TAHHOU TeMe
NAEAJIBHBIX [1,2,4,5] 2
KPUCTAJUJIOB
N CUMMETPUA
7 | ®DUSNYECKHE | Pa6otac Pemenwne 3agau [1,2,4,5] 2




CBOUCTBA

JIUTEPATYypOit 10 JJAHHOU TeMe
KPUCTAJUIOB,
OITMCBIBAEM
bIE TEH30POM
ITEPBOI'O
PAHT'A
8 OUSNYECKUE | Pabora c Pemenue 3amau
CBOICTBA JIUTEPATYpPOU I10 IaHHOU TeMe
KPUCTAJUIOB,
OIIMCBIBAEM [1,2,4,5] 2
bIE TEH30POM
BTOPOI'O
PAHT'A
9 OCHOBHBIE Pabora c IToaroroska
METO/IbI JUTEPATYpPOU 0oTYeTa 10 TeEME
NCCIIEJOBAH 3] 9
nsa
CTPYKTVYPBI
KPUCTAJIJIOB
10 OCHOBHbIE PaboTa c J11mamrHunii
HECOBEPIIEH JUTEpaTypOn KOHCIIEKT
KPUCTAJIIOB
11. | Texyuiue KOHCYyJIbTAUU
12. | [logroroBka K 3K3aMeHy Bes
peKomMeHayemas 36
JuTepaTypa
4.4. MeTonnueckne yKa3aHusl 10 OPraHU3AaIUM CAMOCTOSITEIbHON PadoThbl CTYICHTOB
K coBpeMeHHOMY CHEeHUAIUCTy OOIIECTBO MPEIBSBIAET JOCTATOYHO IIMPOKUN HepedyeHb
TpeOOBaHUM, Cpelud KOTOPBIX HEMAJOBAXXHOE 3HAYEHHE HMEeT HaJlhuhe Yy BBITYCKHUKOB

OIpENICNIEHHBIX CHOCOOHOCTEH M YMEHHUS CaMOCTOSITEIbHO JOOBIBATH 3HAHUSA W3 PA3IUYHBIX
UCTOYHUKOB, CHCTEMATU3MPOBATH MOJYYCHHYI0 HMH()OPMALMIO, JaBaTh OLEHKY KOHKPETHOM
¢unancoBoii curyauuu. PopMUPOBaHME TAKOTO YMEHHUS MPOHMCXOJUT B TEUEHUE BCETO MEpUoa

O6y‘IeHI/I5I 4epe3 ydaCTue€ CTYACHTOB B IMPAKTHYCCKUX 3aHATHUAX, BBIIIOJHCHUEC KOHTPOJIBHBIX
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3aJJaHU{, HAllMCaHME KYypPCOBBIX M BBINYCKHBIX KBaIM(UKAUMOHHBIX paboT. Ilpu »3TOM
caMmocCTosITeNIbHas paboTa CTYJCHTOB UIPaeT PEIIAOUIYIO POJIb B XO/I€ BCET0 yUeOHOTO MpoIliecca.

Teopernueckue 3HaHMA, TONTYYEHHBIC CTYIEHTAMHM Ha MPAKTHUYECKUX 3aHATHIX M IpU
CaMOCTOSITEJIbHOM H3Y4YEHUM Kypca II0 JIMTEpaTypHbIM MCTOYHHMKAM, 3aKpeIUIIOTCS IpH
BBINOJIHEHUH MTPAKTUYECKUX 3a/1aHU.

[Tpu BBIONHEHNH TPAKTUYECKUX 33aJaHUN oOpariaeTcsi 0coboe BHUMaHHE Ha BBIPAOOTKY Y
CTYACHTOB YMEHHsI TPaMOTHO BBIOJIHATH M O(GOPMIIATH JAOKYMEHTAIMIO, YMEHUS HAXOIUTh U
MOJIB30BaThCS  HAYYHO-TEXHUYECKOW CHPaBOYHON juTepaTypor. Kaxaplii CTyJeHT JOJKeH
HOJArOTOBUTHCS K 3alllUTE CBOETO OTYETA, pa300paBILUCh C TEOPUEH HCCIEyeMOro SBJICHHUS.

Texymass paGora Haxg y4eOHBIMH MaTepHajaMH BKIIOYAeT B Ce0S CHCTEMAaTH3aIlHIO
TEOPETUYECKOI0 MaTepuaja KaxJoW MpakTHUYeCKOM paldoThl, 3alOJHEHUS IPOMYLICHHBIX MECT,
YTOUHEHHUS] CXEM M BbIIEJCHUS TJaBHBIX MbBICIEH OCHOBHOTO cojiepkaHusi pabotTel. s 3TOro
UCTIOJIB3YIOTCSl MMEIOIMEeCs y4yeOHO-METOJUYECKue MaTepualibl M Jpyras PpeKOMEHJOBaHHas
JauTeparypa.

CamocTodrenbHas paboTa peaau3yercs:

1) HemocpeacTBeHHO B MPOLECCe ayAUNTOPHBIX 3aHATHH - MPAKTHYCCKUX H CEMHHAPCKHX
3aHATUSAX, TIPU BBIOJIHEHUH JTAOOPaTOPHBIX paldoT.

2) B KoHTaKTe C mpernojaBaTesieM BHE PAMOK PACITUCAHUS - Ha KOHCYJIBTAIUAX M0 YICOHBIM
BOIIPOCaM, B X0JI¢ TBOPUECKUX KOHTAKTOB, PH JIMKBUAALNHU 33J0JKEHHOCTEH, TpU
BBINOJIHEHUH WHAWBUYAIbHbIX 3aaHUH U T.JI.

3) B oubmnoTeke, 1oMa, B OOIMIEKHUTHH, Ha Kadepe MPH BBIITOIHEHHH CTYACHTOM y4eOHBIX
3azad.

['paHuIpl MEXIY pa3HBIMU BUJAMH CaMOCTOSITENIbHBIX pabOT JOCTaTOYHO Pa3MbIThI, & CAMU
BUAbl PabOTHI TmepecekaroTcs. Takum o0pa3oM, CaMOCTOSTENbHOW paboTa CTYIEHTOB MOMKET
OCYILECTBIISATHCS KaK B ayIUTOPUH, TaK U BHE €€.

3aKperyieHue BCEro HM3y4YeHHOro MaTepuaja OCYIIECTBISETCS Ha KOHTPOJIBbHOW pabore.
Takxke MokeT OBITh MNPOBENEH ONpoc MO BceM TemaM Kypca. llpemonmaBarens momoraer
pa3o0paThCs ¢ MPoOIEMHBIMU BOIPOCAMH U 337a4aMi (110 Mepe WX MOCTYIUIEHHUS) B X0/1€ TEKYIIHX
KOHCYJIbTALIUM.

ITepeyeHb KOHTPOJIBHBIX BOIIPOCOB /IS CAMOCTOSATEIbHOI Pa00ThI CTYAE€HTOB.

1 DneMeHThl CHMMETPUU KPUCTAIMYECKUX MHOTOIPAaHHUKOB. TOU€UHbIE TPyl CAMMETPHUH.
[Ipenenvubie rpynmnsl Kropu.
2. CuMBOIHI Y37I0B (TOYEK), PS/IOB (HAIIpaBIICHUH ) U TpaHei (TNIOCKOCTEH) B



KpUCTAITINYECKOM MHororpanHuke. MHaexkcsl Musuiepa i1 IIIOCKOCTH.

3. CTpykTypa KpUCTAUIOB M KpUCTAJUIM4ecKas perierka. Tumel ssueek bpasa.

4. DneMeHTbl CHMMETPHUH KPUCTAJUIMYECKUX CTPYKTYp. [IpocTpaHcTBEHHBIE IPYIIITBI
CUMMETPHH.

5. OOparnas penieTka, e€ 3HaYCHHE I KpUCTAUIorpaduu U (PU3UKH TBEPAOTO Tea.

6. dusnyeckue CBOMCTBA HICATBHBIX KPUCTALIOB M UX cummerpusd. [Ipunnun Helimana.

7. ®usnveckue CBOMCTBA KPUCTAIUIOB M UX cuMMeTpus. [IpuHIun cyneprnosuiuyu CuMMETpUuu
(npuniun Kropn).

8. Tlpsimoii m 0OpaTHBII MUPOdIEKTPUYECKHE YIPPEKTH B KPUCTAIIIAX.

9. Twumebl cBsA3EH B KpUCTAJUIAX.

10. MexaHnuveckue CBOMCTBA KPUCTAJLIOB.

11. Onrtuueckue cBOMCTBA KPUCTAIIIOB

12. DnexTpuyecKre U AUAIEKTPHYECKIE CBOMCTBA KPUCTAILIOB.

13. Indpakunonubie 3¢ GeKTsl B KpUCTAILIAX.

14. OcHOBHBIE METO/IBI CTPYKTYPHOTO aHAJIN3a.

15. DnemMeHThl MaKpO- U MUKPOCUMMETPUU KPUCTAJLIOB.

16. TeruioBbIe CBOKMCTBA KPHICTALIOB.

4.5. llpumepHasi TeMATHKA KYPCOBBIX padoT (MIpoeKTOB) (IpH HAJTMYMH)

KypcoBblie paboTbl yueOHBIM IJIAHOM HE MPETyCMOTPEHBI.

V. YuebOHO-MeTOAMYECKOE U HH(POPMALIMOHHOE O00ecniedeHne TUCIUIITUHBI (MOTYJIs1)
@) OCHOBHAs TuMepamypa:

1. I'1.Enudanos. ®uzuka tBEpaOro Tena: YuedHoe nocodue. CI16.,2010.-288c.(113k3.)

2. M.I1.I11ackonbckast. Kpucramnorpadus. M. U3narensctBo Briciias mkomna, 2006, 390 c. (103k3.)
3. IlpakTuueckasi peHTreHoBcKas qudpaToMeTpusi: YuebHoe nocodue/ B.A.Jluono,
I''A.Ky3nenosa, B.M.Kanmuxman, B.B.Boitna. - Upkyrck. U3a-Bo MpkyTckuit roc.yH-
1a,2010,159¢. (203K3.)

4. N.®.I'un30ypr. Beenenue B pusuky tBEpAoro tena: YuedHoe nocodbue. CI16.,2007.-544c¢.

(112k3.) :
5. H.B. IlepemonoBa,M.M. Taruesa.3agaqyHuk no KpI/ICTaJ“Jw;pVMﬁE{I%(e. ,v'qebé—\lzf nocc Jue ‘/éa VR,
I'maBHas penakius Guz-mat aureparypsl, 1982.-287 c. (23k3.)

0) OonoaHumenvbHaAsA IUMmepamypa:

1.E.B.YynpynoB u ap. OcHoBbl kpuctaiuiorpaduu. M. U3narenbctBo OU3NKO-MaTeMaTUYECKOM
muteparypsl. 2004,498c¢. (175k3.)

2. Jluomno B.A. Kanuxman B.M. Marematndeckue OCHOBBI ONTHYECKONH W PEHTTEHOBCKOM
roHHOMeTpuu.. YuebHnoe nmocoodue. Mpkyrck. 1999 r.(203k3.)

3. CoBpemennas kpucrtamiorpadus. [lox penaknueit b.K.Baitnmreitna. T.1 - Hayka, M.,
1980.

4. 6a3bl TaHHBIX, HTHPOPMALIMOHHO-CIIPABOYHBIE U TOMCKOBBIE CHCTEMBI: MIHTepHET-pecypchl B
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cBOOOIHOM jJocTyIe U Ha caiite UI'Y Www.isu.ru u ¢pusuueckoro dakyasrera UT'Y.
5. 6a3sl TaHHBIX, UHHOPMALITMOHHO-CIIPABOYHBIC U IIOMCKOBBIC CUCTEMBI: IHTEpHET-peCypChl B
cB0OOIHOM jJocTyIe U Ha caiite UI'Y WwWWw.isu.ru u ¢pusnyeckoro daxyaprera UT'Y.

V1. MaTepuajibHO-TeXHUYECKOe o0ecredeHne JUCHUIIMHBI (MOLYJIs):

6.1. YueOHo-12a00paToOpHOE 000pya0BaHMeE:

[TpakTHdeckue 3aHTHS 110 TaHHOW TUCIUTUINHE TIPOBOAATCS B yUeOHOU ayTUTOPUU TIO
pacrucasulo.
Ha @QakynpTeTe unMeeTcss KOMIBIOTEPU3UPOBAHHAS ~ ayJUTOpHUsS, MpeAHA3HAuYEHHas s

CaMOCTOSITENIbHOM paboThl, ¢ HEOTPAHUUYEHHBIM TOCTYIOM B VMIHTEpHET, cTaHAApTHBIE CPECTBAMU
MPOCMOTpa NPE3CHTAUUN U IPYTUX MATEPHAIIOB IO KYpCy.

JlabopaTopHblil MPAKTUKYM MO AUGPPAKITMOHHBIM METOIaM.

B xauecTBe METOMUYECKOTO 00ECIIEYCHUS] UMEETCS s/l y4EOHBIX TTOCOOUH, HAXOISIIUXCS B
oubmmoreke pusmdeckoro (hakynbTeTa.

O6opynoBaHus U TOCOOUS ISl IPAKTUYECKOTO U3yUEHUS! KPUCTAJUIMUECKOM CTPYKTYpbI
UMeeTcs B TAOOpaTOPUH PEHTICHOCTPYKTYPHOTO aHan3a (PU3MIEcKOro (haKyIbTeTa.

6.2. IlporpaMmMHoOe oGecnieyeHue:
CranpapTHble cepBUCHl ceTH VIHTepHeT, craHAapTHBIE CpEJICTBaMU IMPOCMOTpa NpPE3eHTALUNA U
JPYTUX MaTepHalloB 1O Kypcy

6.3. Texunueckue u JICKTPOHHBIC CPEACTBA:
Z[J'ISI MPOBCACHUA MPAKTHUYCCKUX U JICKITMOHHBIX 3aHATHH B KaueCTBE ACMOHCTPALIUOHHOT'O

000py/IOBaHUS UCIIOJIB3YIOTCS MIPOEKTOP, SKPAaH U MENoBast J0CKa. VICHONb3yIOTCS COBpPEMEHHBIE
oOpa3oBarelbHbIe TEXHOJIOTWU: WH()OPMAlMOHHBIE (JIEKIMM W Mpe3eHTanud B Power Point),
IPOEKTHbIE (MyJbTUMEAMA, BUIECO, JOKyMEHTalbHble (uibMbl). lcnonas3oBanue riaobanbHOR
KOMITBIOTEPHOM CETH MO3BOJsIET 00ECHeYuTh TOCTYNHOCTh VHTEpHET-pecypcoB M peann3oBaTh
CaMOCTOSITENIbHYIO pPabOTy CTYIEHTOB, B X0JI¢ KOTOPOW OHH MOTYT BBIYMTHIBATh HAYYHBIE CTATHH I10
TeMaM Kypca. Ha nekiusx MoryT HcIoib30BaThcs MyJIbTUMeuitHbIE cpescTBa: npoektop (CASIO
XJ-A241), nepenocHoii skpaH (Classic Solution, T195x195/1IMW-LU/B), noyr6yk Lenovo B590.
Ha (akynbrere wuMeercs KOMIBIOTEPU3UPOBAHHAs  ayAWUTOpHs, TNpeAHA3HAYCHHas  JUIs
CaMOCTOSITENIbHOW PadOThI, C HEOTPAHUYCHHBIM JOCTYIIOM B MHTEpHET.

Marepuanbl: Hay9HbIE CTATbH U MOHOTpaUH U3 PEIIEH3UPYEMBIX KYPHAJIOB, PACCMATPHBAIOIIINE

COBpPEMEHHBIE MTOXObI M UCCIEI0OBAaHUS B 001aCTH KPUCTAIIOPHUIUKH.

V1l. O6pa3oBaTesibHbIE TEXHOJIOTHH


http://www.isu.ru/
http://www.isu.ru/

B cootBerctBuu ¢ TpedoBanusimu @I'OC BO mo peanu3ariy KOMIIETEHTHOCTHOTO TOX0a,
B y4eOHOM IMpOLIECCe UCHOJIb3YIOTCS AKTHBHBIE U MHTEPAKTUBHBbIE (POPMBI MPOBEACHUS 3aHATHUH.
WNutepakTuBHbIE (OpPMBI pabOTHl Ha Y4EOHBIX 3aHATHAX MPEIyCMATPUBAIOT AKTHBHYIO ITO3UIUIO
CTYACHTOB IIPU U3yYEHHM MaTepuaia, HalpuMmep, CaMOCTOSATENIbHO MOATOTOBUTH JIONOJIHEHHE K
TE€Me M BBIHECTH €ro Ha OOCYXIEHHE, MPOBECTH AMCKYCCHIO, BKIIOUUTH AJIEMEHTHI COOCTBEHHBIX
HAYYHbBIX HCCIIEIOBAaHUM M cenaTb KpPaTKyl0 MPE3EHTALUI0 CBOMX BBICTYIJICHMM Ha Hay4HBIX
KoH(pepeHIMAX. Bce 310 opMupyer crnocoOHOCTH NPUMEHATH 3HAHUS, YMEHHUS U JMYHOCTHBIE
Ka4yecTBa JUIsl YCIELIHOMN AeATeIbHOCTH B 00JIaCTH UCCIIEI0BaHUH KOCMOca.

Nzyuenne kypca «OCHOBBI KPHCTALIOPU3UKNY) UICT B IUIAHE HAKOMUTEIHHON CHCTEMBI,
T.€. COZep)KaTelIbHAs 4acTh KaXKJIOro pasjiesia, KaK MPaBUJIO, 3aBEPIIAETCS TECTOBBIM KOHTPOJIEM
oueHkr 3HaHWHA. CTYZEHT B TEYCHHE KaXKJOTO CEMECTpa JOJDKEH BBIMOJHUTH ONpEACIEHHOE
KOJINYECTBO IMpaKTHUYECKUX 3afaHuil. KOHTposib caMoCTOSTENbHOW PabOThl OCYILECTBIIAETCS MPH
IIPOBEPKE MPECTaBIECHHbIX cTyaeHTamMu 3adanui (CP) o Teme coOTBETCTBYIOLIETO pa3jiena.

Ha npakTtudeckux 3aHSATHSAX CTYACHTBI HCIOIB3YIOT PE3YJIbTaThl PEHTTeHOrpaduIecKux
SKCHEPUMEHTOB JJIsi YCTaHOBJEHHS B3aUMOCBSI3M KPUCTAUIOQU3NYECKHX OCOOEHHOCTEH u
KOMILIEKca (U3NYECKUX CBOWCTB HcCleAyeMblXx 00bekToB. Ilo marepuanam HabmofeHUN OHHU
nproOpETaIOT MCCIIEI0BATEIBCKIUE HABBIKM, HEOOXOIUMBIE ISl paOOTHI MO0 MEXAUCIUTLTHHAPHBIM
HaIpaBJICHUSM TIOCIIE TIOTy4eHus1 6a30BOoro 00pa3oBaHus U POPMUPYIOT KOMIIETEHIIMIO TOTOBHOCTH
BBISIBUTh €CTECTBEHHOHAYUHYIO CYHIHOCTb HpPOOJEM, KOMIIETEHIIMIO TOTOBHOCTH HCHOJIb30BATh
METO/bl TEOPETUYECKOH M SKCIEePUMEHTAIbHON (DU3MKH B NMPO(ECCHOHATBLHONW NeATeNbHOCTH U
CIIOCOOHOCTH CAMOCTOATEIBHO padoTaTh.

[Iporpamma ocHOBaHa Ha WCHOJB30BAHUM COBPEMEHHBIX O00pa30BaTENbHBIX TEXHOJOTHI:
UHpOpMaLMOHHBIX (Tpe3eHTanuu B Power Point), NpoekTHBIX (My/lbTUMENNA, BUIE0), AUCTAHIIMOHHBIE,
HaY4YHO-HCCIIEJOBATEIbCKON HAIIPABICHHOCTH U T. II.

VIll. OueHouHble MaTepHAJbI A5 TeKYLIEro KOHTPOJISA M MPOMEKYTOYHOM aTTecTaluu
®onp onieHouHbIX cpencTB (POC) mpencTaBieH B MPHIOKEHHH.
8.1.1. OnleHOYHBIE CpeACTBA JUISI BXOAHOTO KOHTPOJIS
[TpoBOIUTCS OMPOC Ha MTEPBOM 3aHSITHH.

8.1.2. OueHouHBIE CpPEICTBA TEKYIIErO0 KOHTPOJIA
Conepxanne y4deOHOTO Marepuana pa3feieHo Ha auaaktudeckue eawHuisl (JE) —

MIPEAMETHBIC TEMBI, TIOIJIeKAIINE 00sS3aTeIIbHOMY U3YYEHUIO U YCBOCHHIO B MPOIECCE OOYUCHHUS. .
KonTponb 3amanuii OCyllecTBIs€TCS B BUJIE PEIICHUS 3a7ad U BBINOJHEHUS MPAKTUUECKHUX
3a/IaHUI IO TeMaM Kypca. YUUTBIBAETCS MPOMEKYTOUHAS aTTECTAIUs 110 UTOTaM CaMOCTOSITEIbHOM

paboThI, MPEeyCMOTPEHHON MTPOTpaMMOii Kypca.
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[IpumepHBbIe TeCTOBBIE 3aJJaHKs IO OCHOBaM KPUCTAJUIO(U3UKHU IpUBEIEHBI B (hoHAaX

OIICHOYHBIX CPEJCTB (B IPHIIOKEHUN ).

IIpumepHBIC BApUAHTHI 3324 U1 TPAKTHUSCKHUX 3aHITHI

1) Haiitu MaTpruHOE PEACTABICHUE ONIEPAIlMH CHMMETPHH, JAIOIICH TOT ke Pe3yJIbTaT, YTO
MIOBOPOT BOKPYT OCH 2, TPOXOsIieil BIosib X1 1 BOKpyr ocu 3 uayniel Buojip X3.

2) HaiiTi MaTpruHOE MPECTABICHHE ONEPAIlMA CHMMETPHH, JAFOIICH TOT JKe PEe3yJIbTaT, 4To
MIOBOPOT BOKPYT OCH 3, IPOXOSIICH B0Jb X3 ¥ BOKPYT OCH 2 UayIied Broiab X1.

3) Haiitu MaTpryHOE TIpEICTABICHUE ONIEPAIIMY CUMMETPUH, JAIOIICH TOT )Ke Pe3ysbTar, 4To
IIOBOPOT BOKPYT OCH 2, Ipoxosiiei B1osb X1 1 BOKpyr ocu 2 uayuieil B1oiab X2 U BOKpYT
ocH 4 uayien Broib X3.

4) B kpucranie BO3MOKHbBI HECKOJIBKO OIepalfii CHMMETPUH:
1. moBopoT BOKpyr ocu 6, coBnaaaroIei ¢ ocbto X3;
2. TOBOPOT BOKPYT OCH 2, COBIAJArONICH ¢ 0cbio X1;
3. oTpakeHue B Hauaje KOOpauHaT Kak B 1ieHTpe cummetpuu (C).
Onpenenuts pe3yIbTUPYIOUIYIO ONEPALUIO IPU TIOCIEA0BATEILHOM BHIITOJIHEHUH 1, 3aTeM
2, 3aTeM 3.

5) B kpucTanie BO3MOXHBI HECKOJIBKO ONEpaluii CHMMETPHUU:
1. moBoOpoOT BOKPYT OcH 6, COBMaa0IIeH ¢ 0Chio X3;
2. TIOBOPOT BOKPYT OCH 2, COBIaaroIei ¢ ocbro X1;

3. OTPAXKCHUC B HAYAJIC KOOPJAUHAT KaK B IECHTPC CUMMCTPUU (C)

Onpenenuts pe3yabTUPYIOLLYIO ONEPALHMIO MPU MOCIEI0BATEIbHOM BBIIIOJIHEHUH 1,

3areMm 3, 3aTeM 2.

8.1.3. OueHouUHbIE CpeICTBA I IPOMEXKYTOUHOHN aTTecTaluu

[TpomexyTouHasi aTTecTalus MPOBOAUTCS B (popMe dK3aMeHa.

MaTepI/IaJ'ILI AJIA IPOBEACHU A TCKYILICTO U IIPOMCEIKYTOYHOI'O KOHTPOJIA 3HaHUI CTYACHTOB!

Komnereniuu,
Ne KOMITOHEHTBI
Bun koHTpONIS KonTpoaupyemblie TeMbl (pa3aesbl)
i\ KOTOPBIX
KOHTPOJIUPYIOTCS
1 [TpoBepka nomarmiHero | OcHOBHbBIE MOHSITUS OLTK2
' KOHCIIEKTa KPUCTAIUIO(PU3UKU
IIpoBepka peenus OIIK2
2. . Makpo-MUKPOCUMMETPHS KPUCTAJUIOB
JIOMaIlHEN 3aaaun
3 IIposepka pemiennst | Cummerpus KPUCTaJUTHYECKUX OIIK2
' JIOMaIlHeH 3a1aun MHOTOTPaHHUKOB




4 IIpoBepka pewieHust | Marpuunoe MIPEJICTABICHHE OIIK2

JIOMaIlHEN 3a1aun CUMMETPUYECKUX ONlepaluii
5 ITpoBepka nomamiHero | Cummerpus CTpyKTypbl. Pusmueckue OIIK2
KOHCIIEKTa CBOMCTBA U CUMMETPHUS KPUCTAILIIOB
5 IIpoBepka pemieHus | @U3MYECKUE CBOWMCTBA  MJICATbHBIX OIIK2
JIOMaITHEeH 3a1auu KPHUCTAJUIOB U CUMMETPHUS
TTpoBepKa peleH s ®u3nYecKrue CBOWCTBA KPHUCTAJIOB, OIIK2
7 . ONMCHIBAEMBIE TEH30pOM  IIEPBOIO
JIOMallHeN 3a1aun
paHra
®u3nyYecKue CBOMCTBA KPHUCTAIJIOB, OIIK2

[TpoBepka pemeHust
8 . ONKCHIBAEMbIE  TEH30POM  BTOPOTO
JIOMAIITHEH 3a1a9u

panra
OCHOBHBIE METOJIbI  MCCJIEIOBAHUS OIIK2
9 [TpoBepka otueTa
CTPYKTYPBI KPUCTAILJIOB
10 [Iposepka gomamrnero | OCHOBHBIE HECOBEPILIEHCTBA OIIK2
KOHCIIEKTa KpHUCTAJJIOB
DK3aMeH, KOHTPOJIbHas OIIK2
11 Bce tembl
paborta

[IpuMEpHBIN CIUCOK BOIPOCOB M VIPAXKHEHUN K DK3aMEHY

1. DneMeHTHl MaKpO- U MUKPOCUMMETPUHU KPUCTAILIOB.

[TocTpoenue crepeorpapuueckix NpoOeKIMi ¢ UCIIOIb30BaHUEM CETKH Bymbda.
[TpencraBienne CTpyKTypbl KpUCTAIIOB B ujee noiaudapuyeckux ¢uryp no H.B. benoy.
MartpuuHsble peicTaBIeHUs] CHMMETPUYHBIX TPeoOpa3oBaHu.

OcHOBHBIE THUIIBI KPUCTAIUIMYECKUX CTPYKTYD.

SO YAEN

DJeMEeHThl CHMMETPHUH KPUCTAIUTMYECKUX MHOTOTPAaHHUKOB. ToueuHble ITpyHIbl CHMMETPUH.

[TpenensHble rpynms! Kropu.

7. CuMBOJIBI y3JI0B (TOYEK), pA0B (HampaBieHU) U rpaHel (II0CKOCTeN) B
KpUCTAJIIMYECKOM MHOTrorpaHHuke. MHaexkcsl Musiepa Juist IT0OCKOCTH.

8. CrpyKTypa KpUCTAJUIOB M KpUCTaJUIMYecKas peuierka. Tumsl sueek bpasa.

9. DrneMeHTBl CUMMETPHH KPUCTALIMYECKHX CTPYKTYp. [IpocTpaHcTBEeHHBIE TPYIIIBI
CUMMETPHH.

10. ObparHas pemieTka, €€ 3HaUeHUE I KpucTautorpaguu 1 (GU3NKK TBEpAOTO Tena.

11. dusnyeckue CBONCTBA UACATBHBIX KPUCTAIUIOB U MX cuMMmeTpust. [Tpunimn Heiimana.

12. ®usnyeckne CBONCTBA KPUCTALIOB M UX CUMMETpHS. [I[pHHIINT CyTIepIO3UIINHA CHMMETPUHN
(mpuntmn Kropn).

13. TIpsimoii u 0O6paTHBI nUpodIeKTprUecKre 3 (HEeKThl B KpUCTaIax.

14. Tumbl cBsA3EH B KpUCTaLIAX.

15. MexaHnueckue CBOMCTBA KPUCTAILIOB.

16. OnTuyeckue cBOWCTBA KPUCTAIIOB

17. Dnextpuueckue u AUIIEKTPUUECKHUE CBOICTBA KPUCTAJUIOB.

18. ludpaxmmonnsie 3PEeKTh B KpUCTAIIIAX.
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19. OcHOBHBIEC METOABI CTPYKTYPHOTO aHAIH3A.
20. TerUioBbIe CBOICTBA KPHCTAIIOB.

21. Xunkuie KpUcTauTbL

PazpaboTunku:

S 748
JIOLIEHT, K.(p.-M.H, I'.A.Ky3HernoBa
(3aHuUMaemes Q0NHCHEOCIb) (unuyuansl, hamuus)

[Tporpamma cocraBneHa B coorBerctBuu ¢ Tpedoanusimu @I'OC BO no HampasieHuto
noarotoBku 03.03.02 dusuka

[Tporpamma paccMoTpeHa Ha 3aceaHuu Kadeapsl o0Iel 1 SKCIepUMEHTATbHON PU3UKU
«30» asmrycra_2021r.

[Tpotokom Ne 1

3aB. xadeapoi .¢.-M.H., npogeccop A.A. T'aBprintok

Hacrosimmasi nporpaMmMa He Mo:KeT ObITH BOCIIPOU3BeAeHAa HU B Kakoil ¢oopme 6e3
NpeIBAPUTEIBLHOI0 NMCbMEHHOI0 pa3pelieHus1 Kaeapbi-pa3padoTyuKa NPpOrpaMmabl.



