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1. Heau u 3a1a4u AUCHMUIJIMHBI (MOAYJI51)
[Iporpamma pa3paboTaHa B COOTBETCTBHU C OCHOBHOW 00pa3oBaTeIbHOW MPOrpaMMoOun
®I'OC no nanpasnenuto 03.03.02 duszmka u npegHazHadyeHa sl oOecleueHHs] Kypca
«Kpucramiopusnkay, U3y4aeMoro cTyA€HTaMH B TEUEHUE CEIBMOI'O CEMECTpA.
OcHOBHasi yeb Kypca — JaTh CTyJEHTaM 0a30Bble MpEJCTaBICHHUS O (PyHIAMEHTAIbHBIX
3aKOHaX KpHUCTauIorpaduu, KPUCTAUIOXMMUU U KPUCTAUIOGU3UKU sl (HOPMUPOBAHUS
KapTUHBI MUpPa B paMKaX COBPEMEHHOW €CTECTBEHHOHAaY4YHOM MapaJurMbl; cliocOOCTBOBATH
Pa3BUTHIO X MHTEIIEKTYaJIbHBIX, TBOPYECKUX CIIOCOOHOCTEH U KPUTUUECKOTO MBIIICHUS
B XOJI€ IpPOBEACHUS HUCCIEAOBaHUM, aHANM3a SIBJICHHWM, BOCIPUATHS W HMHTEPIPETALUU
MH(pOpPMaLINH.
JlaHHBIN KypC JOJKEH pelIaTh CICYIOIINE 3a0auu:
® U3Y4YUTh OCHOBHBIC MOHATHUS KPUCTALIOPU3UKH, 0a30BbIE MPUPOTHBIC
3aKOHOMEPHOCTHU (DPU3UUECKHX SBIICHUH, CBS3aHHBIX C CAMMETpPUEH KPUCTAIIIIOB U
ATOMHOW CTPYKTYpPOH BELIECTB.
® Pa3BUTHUE MBIILJIEHUS CTYJIEHTOB, POPMUPOBAHHUE Y HUX YMEHHUI CAMOCTOSITEIILHO
nproOpeTaTh U NPUMEHSTH 3HAHUS, HAOTIOJaTh U OOBIICHATH GU3HYECKUE
SBJICHUS;
® OBJAJICHUE CTYIECHTAMU 3HAHUSIMHU 00 3KCIIEPUMEHTAJIbHBIX (PaKTaX, MOHATHUSX,
3aKOHAX, TEOPHUIX, METOAaX (PU3MUECKON HAYKU; O COBPEMEHHOW HAy4YHOUH
KapTUHE MHPA; O MIUPOKUX BOZMOXKHOCTAX MPUMEHEHUS (PU3NIECKUX 3aKOHOB B
TEXHUKE U TEXHOJIOTUH;
® YCBOEHHE CTYACHTAMM HUJIeH €IMHCTBA CTPOCHUS MATEPUU U HEHCUEPIaeMOCTH
npolecca ee Mo3HaHusl, IOHUMaHue POJIM MPAKTUKHU B TTO3HAHUH,
JMAJIEKTUYECKOT0 XapakTepa GU3NYecKUX SBJICHUNA U 3aKOHOB.

B kxoMmmiekce HaydHBIX JAUCIHHUIUIMH, CBSI3aHHBIX C HM3YYEHUEM CTPOCHHUA
BEIIECTBA, KpHUCTAIO(DU3MKA 3aHMUMAET KIHYEBOE MECTO, MpeacTaBisas coboit
byHIaMEeHT JUIsi TaKuX AWCIHIUIMH, Kak (u3uka TBEpAOTOo Tena, (Pu3MKa MarHUTHBIX
ABJIEHMH M MHOrux Apyrux. Kpome Toro, mmeHHo Kpucramiopusuka Haumbojee SpKo
MPOSBJISIIOTCA XapaKTEPHbIE [JII MUKPOMHUpA 3aKOHOMEPHOCTH, UTO MPHUBEIO B IMEPBOH
nosioBuHe XX BeKa K KOPEHHOMY U3MEHEHHIO OCHOBHBIX MPEACTABICHUN B (PU3HKE.

N3ydyenne QyHIaMEHTAIBHBIX 3aKOHOB KpUCTAIOrpaduu, KPHUCTATUIOXHUMHHA U
KpucTtauiopu3uku - Kak (HOPMUPOBAHHE OCHOBAHWE TOHMMAaHHUS €CTECTBEHHOHAYYHOU
KapTUHBI Mupa - 0a3bl JaJbHEHIIEro HaydyHOro MUpPONOHUMAaHus. M3ydeHus: 3Toro Kypca
OTIPEICNIAIOTCS TPEOOBAHUSMHU, MPEIBSIBISEMBIMA BBITYCKHUKAM KBaTU()UKAITMOHHBIMU
xapaktepuctukamu. B kypce "Kpucrammodusuka" wusnararoTcs ¢yHAaMEHTATbHbBIE
CBOMCTBa KPHUCTAJJIOB, 3aKOHOMEPHOCTU (DU3UYECKUX SBJICHUH, CBI3AHHBIX C CUMMETPHEH
KPUCTAJUIOB W HUX aTOMHON CTPYKTYypoH. OITOT KypcC SBISIETCA OCHOBOMOJIAraroliuM
pasnenoM (GU3MKU TBEPJOTO Tela, Ha KOTOPOM OaszmpyeTcs u3ydeHue KypcoB "dusmka
MOJIYITPOBOTHUKOB 151 JIADJIEKTPUKOB", "®duznueckue OCHOBBI TEXHOJIOTUH
MOJIYIIPOBOJHUKOBBIX MatepuanioB", « ODU3UYECKHE OCHOBBI MUKPOIJIEKTPOHUKU» U Ap., a
TAaKXKe JUCLUIUIMHBI crienuanu3anui « Oru3uka TBEpIOro TEIa.

[Iporpamma opueHTHpOBaHAa Ha pa3BUTUE Yy CTYJACHTOB MHTEpeca K
MO3HAHUIO (U3MUYECKUX SIBIICHUH, NPUOOpETEHHWE HABBIKOB CaMOCTOSTEIHLHOTO
U3y4YeHHs PyHaMEHTAIbHBIX OCHOB HAYKH U UX MPUIOKEHUH.



1. MecTo aucuuniunbl (MoayJsi) B ctpykrype OIIOII BO

[IpnopuTeTOM COBPEMEHHOIO OOpa30BaHUS  SBISIETCS  CO3JAaHUE  HAY4YHO-
oOpasoBarenbHbIX eHTpoB (HOLI), T.e. mHTErpanus Hayku U oOpa3oBaHus. Takol mMoaxon
oOecrnieunBaeT OyaylieMy CHELMAIUCTY JOTOJIHUTEIbHBIE 3HAHUS U MCCIEI0BATEIbCKUE
HaBbIKM, HEOOXOAMMBIE IJs padoOThl MO MEXIUCIUIUIMHAPHBIM HAIPaBJICHUSM IOCIIE
noiay4yeHust 6a3oBoro oOpa3oBaHMs. JIMCHMIITIMHA OCHOBBI KPUCTAIIO(DU3MKHU SBISIETCA
0a30BOMl a1 M3y4deHMs NOCIENYIOIIMX MAMCLUUIUIMH, CBA3aHHBIX C Teopued (pu3nku
KOHJCHCUPOBAHHOIO COCTOSIHUS BellecTBa. OpraHuzanus ydeOHOro mporecca IHpu
m3ydeHnn Kkypca «Kpucramiodusmka» COOTHOCHUTCS ¢ LelsIMH oOpa3oBaHUS Ha
COBPEMEHHOM 7JTale, a U3yuyeHHEe HEKOTOPBIX pPa3/eloB TECHO CBS3aHO C TEMAaTHUKOMN
HAYYHBIX HCCIIEJOBAaHUN 0a30BbIX MHCTUTYTOB Kadeapsl — MuctuTyTa reoxumun CO PAH
u Uncruryra nazepnoit ¢uszuku CO PAH. Mertoauka mnpenojaBaHus HallpaBjieHa Ha
cucmemHublil n00X00 K 00yueHuo N uHmecpayuio TUCIUIUINH €CTECTBEHHOHAYYHOTO IIHUKIIA,
HaXOJAUTCS B OJOKe JUCLMILINH CIIeIUaln3aliu.

[Ipn uzyuenun «Kpucramnodusuku» HCHOIB3YIOTCA 3HAHMS, MPUOOPETEHHbIE MPU
U3Y4YEHHH KypcoB. o0OmIel M TeopeTudeckoil (Qu3uku; (QU3MKH KOHJEHCUPOBAHHOIO
COCTOSIHMS; BBICIIEH anreOpsr,

I11. TpeGoBaHus K pe3yJibTaTaM OCBOEHUS JUCHUILIUHBI

Kypc «Kpucramnopusuka», coriacHo MONOKEHUIM (elepabHOro rocyAapCTBEHHOTO
00pa30oBaTeNbHOIO CTaHJAPTa BHICHIETO MPOPECCUOHATLHOTO 00pa30BaHusl MIPH MOATOTOBKE
OakanaBpa 1o HanpasieHuto 03.03.02 ®wusnka, MNO3BOJAET CTYIEHTY MNpUOOpEcTH
CIIe1yIOLI1E€ KOMIIETEHIINU:

- CnocobeH HCIOoNb30BaTh CIEIUATN3UPOBAHHBIE 3HAHHUS B 00MacTH (U3MKU U
(GU3MKN KOHACHCHUPOBAHHOTO COCTOSIHUS ISl OCBOCHHSA MNPOPUIBHBIX (PU3HMUECKHX
mucrmrine ([MK-1)

Ilepeuensb MIaHUPYeMBbIX pPe3yJIbTATOB 00y4eHHs M0 JUCHUILIHHE (MOYJIIO0),
COOTHECEHHBIX C MHIMKATOPAMH I0CTHKEeHUS] KOMIIeTeH il

Komnerenuus Nuauxaropsl Pe3yabTathl 00yueHus
KOMIIeTeHIIU I
[IpencraBnenue IIK-1 3Haer:
pE3yNbTATOB crioco0eH OCHOBHbIE MOHATHUS, 3aKOHOMEPHOCTH
npodeCCHOHAIBHOM UCII0JIb30BAaTh KpHUCTayuiorpapuu u
NEeSATENbHOCTU CHeLMATH3UPOBAHHBIE | KPUCTATUIO()U3UKH, OCHOBBI
3HaHUA B 00J1aCTH reoMeTpruecKor KpucTtamuiorpaduu,
GbuU3HKY 17151 OCBOCHUS | TEOPUU CUMMETPHH,
pOUIBHBIX Ymeer:
duznyeckux pemarh KpHUCTayuIorpaduiecKkue
JUCLUIUIMH 3aJja4d, CTPOMUTH CTepeorpapuueckue,
IIPOEKIIMM  KPUCTALUIOB, TPaMOTHO
ONMCBHIBATh  BHEWIHIOW  GopMy W
BHYTPEHHEEE CTPOCHHME KpPHUCTAJUIOB,




UCHOJb3ys. 3HaHWS IO TOYEYHOHM U
IPOCTPAHCTBEHHOMN CUMMETPHH,
M0JIb30BATHCSI COBPEMEHHBIM 3HAHUEM
(¢u3NUeCKUX 3aKOHOMEPHOCTEH IS

OOBsSICHEHUS CTPYKTYPHBIX
XapaKTEPUCTHK U duznUecKnx
CBOMCTB OOBEKTOB MpPH Pa3TUUHBIX
bu3nIecKux BO3JCHCTBUSX,
HEOOXOAMMbIE Il IPaBUIIBHON
MHTEPIIpETALIH pe3yabTaToOB
CaMOCTOSITEIbHOU Hay4HOU
JEeATENbHOCTH u MTOHVMAaHMSI
CIELUAaIbHON JIUTEPATYPHI,
NPUMEHSTh IOJTYYEHHBIE 3HAHUS TPHU
peLIeHnN KpHCTaIorpagpuueckux
3a/ay.

Baapeer:

METOJaMH OMUCAHUS CUMMETPHUHU U
MPOCTHIX (POPM KPUCTAIIOB;

3HAHUSIMH 110 GU3HUECKUM
XapaKTepUCTHUKAM U CBOMCTBaM
KpHUCTaJIOB

HaBbIKaMU pabOThl C COBPEMEHHBIM
AKCTIEPUMEHTAIBHBIM u
MaTeMaTHYEeCKUM OOecriedeHUueM st
HCCIe0BaHus CTPYKTYPHBIX
XapaKTEPUCTUK KPUCTAIIIOB.

IV. Conep:kanune u CTPYKTypa JUCHHUILINHBI (MOTYJIA)

O0BeM JUCHHUILINHEI COCTABIAET 3 3a4eTHRIX eauHuIbl, 108 yacos,

B TOM yHcie 47 yaca KOHTAaKTHOU paboOThI, U3 KOTOPBIX 18 MEKIIMOHHBIX 4acoB U 1 8yacos

OTBEJICHO MPAKTHUYECKUM 3aHSATHUSM.

3aHATHS POBOJAATCA TOJBKO B OYHOM (hopMe 00ydeHUs! C MPUMEHEHHUEM JUCTAHIIMOHHOTO

KOHTPOJISI CaMOCTOSITENbHOU paboTsl cTyaeHToB uepe3 DNOC daxynprera. DIEeKTPOHHON U

JUCTAaHIIMOHHOM (popM 0OyueHus He MperycMaTprUBaeTCs.

dopma nNpoMeXKyTOUHOM aTTeCTallMuU: 3a4erT.

4.1. Coaepikanue IMCHMILIMHBI, CTPYKTYPHPOBAaHHOE 110 TEMaM, € YKa3aHUeM

BU/I0B YUeOHBIX 3aHATHI M 0TBEIEHHOI0 HA HUX KOJIN4YeCTBA aKaJeMHYeCKHX
4acos




V. Ne Pa3gen pucuunnHbl/ TEMa Bujabl yueOHoli padoThl,
V1.n/ BKJIIOYAsI CAMOCTOSITEJILHYI0 padoTy
] 00y4aIOINXCSl, MPAKTHYECKYI)
= ?E NMOJATOTOBKY M TPY/10€MKOCTh
S E (B yacax)
" g 2 KonrakTHasi padora -
= § E S npemnogaBartes ¢ é
o ) < 3] 00y4yarmmuMucs s
5 S = § Jlekuu Cemunapcku | Ko | =
© :g : = e/ ne | S
E = NPaKTHYECK | YJ =
[=] %]
= 5 ne/ BT | &
S nadopaTopH | an E
pl€ 3aHATHA | U g
=
@,
1 2 3 4 5 6 7 8 9
1 Temal. BBenenne. OCHOBHEBIE 4
TIOHATHS ¥ TPEACTABICHUS
Kpuctajiorpaduu, UCTOPHUS 6 2 3
Pa3BUTHSY.
2
Pazoen 2. Maxkpo-MUKPOCUMMETPHUS
kpuctauioB. Omepaniid W 3JIEMEHTHI
CUMMETPHH KOHEYHBIX buryp. 6 18 4 4 4 02| 10
B3aumoneiictsue 3JIEMEHTOB !
CUMMETPHH.
3 Pazoen 3. Cummerpus 5 14 2 2 9 02| 10
KPUCTAJUIMIECKIX MHOTOTPAHHUKOB.
4 Pazoen 5. Cummerpus 6 16 4 2 4 8
KPUCTATUICCKUX CTPYKTYP.
5 Pazoen 5. dusnueckue cBoicTBa 6 18 4 4 4 0.2 10
WJICTHHBIX KPUCTAJUIOB U CHMMETPHSI.
6 Pa3zoen 6. OcCHOBHBIE METOIBI
WCCIICZIOBAHUS CTPYKTYPhI KPUCTAILIOB.
6 28 4 4 4 04| 20
3a4eT 6 10 18 18 1 61
KCP 6 6
HNroro yacos 108 18 18 18 1 61




4.1. Il;1aH BHeayAUTOPHOI CaMOCTOAITEJIbHOI padoThl 00y4al0IMXCS M0 AUCHHUILINHE

CamocrosTenbHas padoTa 00yJaronuxcs VYyebHo-
METOINYEC
KOE
Tpyn
Cem HasBanue Bun Ouenounoe | obecreueH
Cpoxku 0EMK
eCTp| pasnmena, TEMBI |CaMOCTOATEILH CPEJIICTBO ue
. BBITIOJTHEHUS OCTh
ol paboThI CaMOCTOSITE
(qac.) .
JHHOU
paboThI
Paznensr 2,3,5 Pemenne [1,2,4,5]
B Teuenue 3agaun u
! JIOMALLIHIX cemecTpa 30 PKHCHUS
3a/1a4 P yip
Pasznensr 1,4 IToaroroBska k B teuenune 1,2,4,5
7 A A 10 Ompoc [ ]
OTIPOCyY cemMecTpa
Pa3nen 6 Pacuer [5]
7 eHTreHorpaM | B konme cemectpa | 20 Oraer o
P P p pabote
M
IMoaroroBka K Pa6ora ¢ [1-5]
[/ |3a4eTty yueOHOMI K konmy cemectpa| 1
JUTEPATYPOH 3au..
OO0t 00beM caMOCTOATENbHON PaObOTHI IO TUCIUILIMHE 61

(dac)

4.3. Conepxxanme yue0HOT0o MaTepHuaJia
ConeprkaHue pa3aesioB ¥ TeM JUCIUTUTAHBI

Tema 1.Benenue . OcCHOBHBIE TOHATHUS U MPEACTABICHNUS KPUCTAIUIOTpadUH, UCTOPHUS

Pa3BUTH.

Kpucrannorpadus u kpucramiopusnka, UX MECTO B CHCTEME HAyK, U3y4YalOIuX
TBepbie Tena. KpucTtamisl 1 KBa3UKpUCTAIUIBI M aMOp(HBIE Tena.

Tema 2. Makpo-MuKpocuMMeTpusi KpucTauioB. Onepanuud W 3JI€MEHThl CHUMMETPUU
KOHEUHbIX ¢Guryp. B3aumopeiicTBue 351eMeHTOB cUMMeTpUU. MaTpudHoe npejacTaBieHHe
CUMMETPUYECKHUX OIEPaLAM.




Tema 3 CI/IMMCTDI/IH KPpUCTATNIMICCKHNX MHOT'OI'PAaHHHUKOB

CummeTpusi, IEPUOJUYHOCTh U 3aKOHOMEPHOCTh CTPYKTYPHI - OCHOBHBIE
XapaKTEPUCTUKH KPUCTATUIMYECKOTO COCTOSIHHS BEIIECTBA.

[IpeobpazoBanue ocelt KpUCTAIIOPU3UIESCKON CHCTEMBl KOOPAMHAT, KOMIIOHEHT BEKTOpa
Y KOOPJUHAT TOYKH.

Kpucrannorpaduueckue KaTreropuu, CAHHTOHHH B CUCTEMBI Oceil KoopnHat. BeiBo 32
TOYEYHBIX TPYIIBI CHMMETPHUH KpucTauioB. [IpenensHbie Tpynnsl cumMeTpun Kropu.
Tema 4.

CHUMMETpHH KPUCTALITHYECKHX CTPYKTYP. 230 MPOCTPaHCTBEHHBIX TPYIIIT CHUMMETPHH.

O6partHas pemerka. OCHOBHBIE CBOMCTBa 00OpaTHOM pemeTku. OcHOBHBIC (POPMYITBI
CTPYKTYPHOH KpHCTayuiorpaduu.
Tema 5. ®usnyeckne cBONCTBA HICAIBLHBIX KPUCTAIOB U CUMMETPHSL.

OcHoOBHOHM 3ak0oH KpucTautopuzuku (npuHimn Hedimana). [lpuHIun cynepno3uiun
cummMeTpun(puHIun Kropu). TUIIBI CBs3eli B KpUCTaIIaXx.
Tema 6. OCHOBHBIE METOIbl HCCIEIOBAHUS CTPYKTYDPHI

KpucTajuioB. Jludpaxuus

PEHTTEeHOBCKHUX (AJIEKTPOHHBIX) Jydell B Kpucramuiax. OOmiee HHTepdepeHLHOHHOE
ypaBHeHue Jlays, ero umHTepmperanmus ¢ HOMOIIBIO cdepbl OBanbaa. CBsa3p 00IIEro
untepdepeHnonHoro ypasuenus Jlays ¢ ypasuenunem Bynbda - bparra.
WNuTeHcuBHOCTh IU(paKUMOHHBIX MakcuMyMmoB. [lpaBuina mnoracanuii (HemoracaHuil).
OCHOBHBIE METO/IbI PEHTTE€HOCTPYKTYPHOI'O aHAJIM3A.

4.3.1. IlepeyeHb CeMUHAPCKUX, IPAKTHYECKUX 3aHATHH M JJAa00pPaTOPHBIX padoT

TpynoemMkocTb
Py dopmu
(gac.) .
MBI
HaumenoBanue Bceer | U3 Hux 124

No Or1eHOYHBIE e
Neo paznena CEMUHAPOB, TPAKTUIECKUX | O IPaKTH

/T CpeacTBa KOMIIE

1 J1abopaTopHBIX pabOT | yacoB | yeckad
TEHIIN
HOJITOT
u
OBKa

1 2 3 4 5 6 7

1. OcHOBHBIE Kpucrannorpadus u OIICHKa
TTOHSTHS KpUCTAIITIO(PHU3UKA, UX 3 9 JIOMAaIITHUI
KPUCTAIIOPU3UKN | MECTO B CHCTEME HayYK, KOHCIICKT

M3Yy4YarNX TBEPAbIC Tea.

2. Makpo- Pemenue 3aga4 no remMam o1Ipoc, K-1
MUKPOCUMMETpHUS | «DJIIEMEHTBI CHMMETPUHU KOHTPOJIBHO
KpPHUCTAJLJIOB. KPUCTAITUYECKUX 18 4 € 3aJ]aHne

MHOTOTPAaHHUKOB)»

3. Cummetpust Pemenue 3agayd mo reMam 14 5 orpoc,

KpucTtaJuimueckux | «Bzaumopericraue KOHTPOJIbHO




MHOTOTPAHHUKOB. | 3JIEMEHTOB CUMMETPHUI € 3aJlaHue
4. Cummerpus ITocTpoenne OLICHKA
KPUCTAIUTMYECKUX | cTepeorpaduiecKux JOMAIIHH
CTPYKTYD. npoekiui. Toueunele 16 4 KOHCIIEKT
TPYIIIBl CAMMETPUU
KPUCTAJJIOB
5 duznueckne Pemenue 3agau no reme ormpoc,
CBOWCTBA «IIpuHun cynepno3unuu KOHTPOJIBHO
UJI€aTIbHBIX CUMMETPHH (IPUHLIUIT € 3aJlaHne
KpPHUCTaJUIOB u | Kiopn)». [Ipenensubie 18 4
CUMMETPHSL. rpyrmmsl cumMmeTpuu Kropu.
OCHOBHOW 3aKOH
KPUCTAIUIO(DUZUKH
(mpunnun Helimana).
6 OcHoBHBIE MeTonbI | MI3mMepeHune u pacuet Otuer
WCCIIEeI0BaHUS PEHTIE€HOTPaAMM.
CTPYKTYPBI [TocTpoenue mpoeKmuit 28 4
KpHUCTAJIOB. AIIEKTPOHHOU MJIOTHOCTH
KpHCTAJUIOB

4.3.2. IlepeyeHbp TeM (BONPOCOB), BBIHOCHMbBIX HAa CaMOCTOSITEJIbHOE H3yYeHUE
CTYJeHTAMH B paMKaX camocTosiTeJibHOH padoTsl (CPC)

Ne Tema Bun 3ananue Pexomennyema | KonnuectBo
HEJl. CaMOCTOSITEJIbH s TUTEpaTypa 4acoB
01 paboThI
1. | OcHoBHbIE PaboTa c Jlomariauii
TTOHATHS JUTEPATypOi KOHCIICKT [1,2,4.5] 3
KpUCTAIIOPU3H Y
K1
2. Makpo- Pabora ¢ Pemenune 3amau
MUKPOCHUMMETPH | JINTEPATYpOH, | IO TaHHOU [1,2,4,5] 10
sl KPUCTAJJIOB. | pellieHue 3a/1ad | TeMe.
3. | Cummertpus Pabora ¢ Pemenue 3agau
KPUCTAUIMYCCKH | TUTEPATYypOH, | IO JaHHOW TeMe [1,2,4.5] 10
X pelieHue 3aaaq
MHOTOTPaHHHKOB
4, | Cummerpus Pa6oTa c Jomanrauit
KPUCTAJUIMYECKH | JINTEPATYpPOH KOHCTIEKT [1,2,4,5] 8
X CTPYKTYP.
5. | ®usnueckue PaGora ¢ Perenue 3anau [1,2,4,5] 10




CBOKMCTBaA JIATEPATYPOM 110 TAHHOW TEME
UJICATbHBIX
KPUCTAUIOB U
CHUMMETPHUSI.
6. | OcHOBHBIE PaGora ¢ [Toaroroska
METO/IbI JUTEPATYPOU OTYETA IO TEME
HCCIICOBAHUS [3] 20
CTPYKTYPbI
KPHCTAJUIOB.
11. | Texymue KOHCYIbTALIMU
12. | IloarotoBka K 3a4eTy Bces
peKOMEeHTyeMast 61
JUTEpaTypa

4.4. MeTonu4ecKue yKa3aHUsl 10 OPraHU3alMU CAMOCTOSITEJIbHOM PadoThI CTY/IEHTOB

K coBpemMeHHOMY cHenuamucTy OOIIECTBO MPEAbSIBISIET JOCTATOYHO IIUPOKUM
nepeyeHb TpeOOBaHUM, Cpeau KOTOPBIX HEMAJIOBAKHOE 3HAUEHUE HUMEET Hau4Hhe Yy
BBIITYCKHUKOB OIPEIEIEHHBIX CIOCOOHOCTEN M YMEHUSI CAMOCTOSITENIbHO JTOOBIBATh 3HAHUS
U3 Pa3NUYHBIX HCTOYHUKOB, CHUCTEMATHU3UPOBATh MOJIYUYEHHYIO HH(OpMAIHIO, JaBaTh
OIICHKY KOHKPETHOH (puHaHCOBOM cuTyannu. DopMUpPOBaHUE TAKOTO YMEHUS TPOUCXOTUT B
TE€YEHHE BCEro Mnepuojaa oOydYeHMsI yepe3 y4yacTHE CTYACHTOB B MPAKTUYECKUX 3aHSATHUSX,
BBIIIOJJHEHUE  KOHTPOJBHBIX  33JaHMI, HalMCaHWE  KYPCOBBIX UM BBIITYCKHBIX
kBanM(ukanmoHHeix pabdot. Ilpum sTOM camoctositenpbHass paboTa CTYIACHTOB UTIpaeT
pelIaoNIyI0 POJib B X0JIe BCEro yueOHOro mnpoiiecca.

TeopeTnueckue 3HaHUS, OJyUYEHHbIE CTYJEHTAMHU Ha MPAKTUUECKUX 3aHATHUSIX U TIPU
CaMOCTOSITEIbHOM HM3Y4YEHMHM Kypca IO JUTEPATypHbIM HMCTOYHMKAM, 3aKPEIUIAIOTCS IPU
BBITNIOJTHEHUY MPAKTHYECKUX 3aJaHUM.

[Ipyn BBINOTHEHUM NpaKTUYECKUX 3ajJaHuil oOpamiaercs ocoboe BHHMaHHE Ha
BBIPAOOTKY Yy CTYJIEHTOB YMEHHsI TPaMOTHO BBIMOJHATH U O(QOPMIIATH JAOKYMEHTALHUIO,
YMEHHs HAaXOAUTb M IIOJIb30BAaThCs HAYYHO-TEXHUYECKOM CIPABOYHON JUTEPATypOM.
Kaxxaplii CTyQeHT JOJIKEH MOATOTOBUTHCS K 3alUTe CBOEro OTYETa, pa300paBIIMCh C
TEOPHUEMN UCCIENYEMOTO SIBICHUS.

Texymias pabota Hag y4yeOHBIMH MaTepHalaMU BKIIOYAeT B ceOsl CHCTEMaTH3AINI0
TEOPETHUYECKOTO MaTepuayia KakKJOW NMPaKTU4YeCKOH paldoThl, 3aMOJHEHHS MPOMYIICHHBIX
MECT, YTOUHEHHUSI CXEM W BBIJICJICHUS TJaBHBIX MBICIEH OCHOBHOTO COJEp>KaHUs PaOOTHI.
JUis 3TOro MCHONB3YIOTCS HMEIOUIHecs Yy4eOHO-METOIUYECKHe MaTepuanbl H Jpyras
PEKOMEH/I0BaHHasl JIUTEPATYypa.

CamocTosTrenbHas paboTa peaan3yeTcs:

1) HemocpeacTBEHHO B MPOLIECCE ayTUTOPHBIX 3aHATHH - MPAKTHYSCKUX H

CEMHHAPCKUX 3aHATHUSAX, TPH BBITIOJTHEHNH JIA0OPATOPHBIX PadoT.

2) B KOHTaKTe C MmperoaaBaTesieM BHE paMOK PACIMCAHUS - HA KOHCYJIbTAIUAX TI0
y4eOHBIM BOIIPOCAM, B X0JI€ TBOPUYECKUX KOHTAKTOB, NMPH JIUKBUIAIIUN

3aJI0JIKEHHOCTEW, IPH BBIITOJIHEHUH UHIUBUAYAJIbHBIX 3aJaHUHN U T.[.
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3) B oubnmoreke, 1omMa, B OOIIEKUTHH, Ha Kadeape Py BEITIOIHEHHH CTYACHTOM

y4eOHBIX 3aj1a4.

['panuibl MeXIy pa3HbBIMH BUIAAMH CaMOCTOSITETIBHBIX PabOT JOCTATOYHO Pa3MBITHI,
a camM BUJbl pabOTHI nepecekaroTcs. Takum 00pazoM, caMOCTOSATENBHON padboTa CTYIEHTOB
MOJKET OCYLIECTBIIATHCS KaK B ayTUTOPHUHU, TaK U BHE €€.

3aKkperuieHne BCEro M3yYEeHHOI0o MaTepuasla OCYILECTBISIETCS Ha KOHTPOJIbHOM
pabore. Taxxe MokeT OBITH NMPOBEAEH ONpPOC MO BCeM TemaM Kypca. llpemomaBatenb
IIOMOTaeT pa3o0paTbCsi C NPOOJEMHBIMH BONpPOCAaMHU U 3agadaMu (IO Mepe HX
HOCTYIJICHUST) B XOJI€ TEKYILUX KOHCYJIbTaIUH.
Ilepe4yeHb KOHTPOJIBHBIX BOIPOCOB /ISl CAMOCTOSATEIbHONH PadoThl CTYAEHTOB.

1 DneMeHThl CHMMETPUH KPUCTANIMYECKUX MHOTOTPaHHUKOB. ToYeUHbIe TPYIIIbI
cumMmetpun. [Ipenensubie rpynnsl Kropu.

2. CuMBOJIBI Y3II0B (TOYEK), PsIIOB (HAMPABIICHH) U TpaHel (TUIOCKOCTEH) B

KpUCTAJUIMYECKOM MHOTOrpanHuke. MHaekcel Muiepa [uis IIOCKOCTH.

CrtpyKkTypa KpUCTANIOB U KpUCTAJIMYECKas pemierka. Tumsl sueek bpass.

4. DneMeHTbl CAMMETPUN KPUCTAIUTMUECKUX CTPYKTYp. [IpocTpaHCTBEHHBIE IPYTIIbBI
CUMMETPHH.

5. OOpartnas pemieTka, e€ 3HaYeHHE TSl KpucTauiorpaduu U GU3UKU TBEPIOTO
Tena.

6. dusnyeckue CBOMCTBA MICATHHBIX KPUCTAIJIOB U MX CUMMeTpus. [IpuHImm
Heiimana.

7. ®usnyueckue CBONCTBA KPUCTAIUIOB U UX cUMMeTpus. [IpuHiun cynepno3uuuu
cummeTpun (npuHuun Kropn).

8. Tlpsimoii u oOpaTHBIN TUpOITEKTprUecKre YHPEeKTh B KpUCTAIUIAX.

9. Tumbl cBsA3El B KpUCTAIIIaX.

10. MexaHu4eckue CBOMCTBA KPUCTAJIIIOB.

11. OnTryeckue CBOMCTBA KPUCTAIIIIOB

12. DnexTpuyueckue U AUDIEKTPUICCKUE CBOMCTBA KPUCTAIIIIOB.

13. Iudpakunonusie 3 PeKTl B KpUCTAIUIIAX.

14. OcHOBHBIE METOBI CTPYKTYPHOTO aHAJIH3A.

15. DnemMeHTBI MaKpO- U MUKPOCUMMETPUN KPUCTAJIIOB.

16. TeruoBbie CBOMCTBA KPHCTATUIOB.

w

4.5. IlpuMepHas TeMaTHKa KypPCOBBIX padoT (IP0eKTOB) (IPpH HAJIUYHMH)
KypcoBsie paboThl yueOHBIM IJIaHOM HE TPEIYCMOTPEHBHI.

VIl. VYd4eOHo-MeTOOMYeckOoe W HWH(OPMALMOHHOEe olecrneyeHHe TUCHUIIHHBI
(MoxyJin)

a) ocHoenas 1umepamypa.
1. I'M.Enudanos. ®usnka tBEpHoro tena: Yuedbnoe nmocodbme. CI16.,2010.-288c.(113k3.)

2. M.I1.Iackonsckas. Kpucramnorpagus. M. M3narensctBo Beicmias mkona, 2006, 390 c.
(102x3.)



3. FO.W. Cupotun, M.II. lllackonbckas. OCHOBBI KpUCTALTOPU3ZUKH. YUeOHOE TocoOue. —
2-e 31, nepepad.—M.: Hayka. ['maBHas pepakius GpU3NKO-MaTeMaTHUECKON JIUTEPATYPHI,
1979.-648c.

3. [IpakTuueckas peHTreHoBcKas qudparoMerpusi: YuedHoe nocodue/ B.A.JIuomno,
I'.A.Ky3nenoBa, B.M.Kanuxman, B.B.Boiina. - Upkyrck. U3a-Bo UpkyTckuii roc.yH-
1a,2010,159c¢. (203k3.)

4. N.®.I'un30ypr. Beenenue B pusuky tBEpaoro rena: YuedHnoe nocoodue. CI10.,2007.-
544c. (113x3.) %QW e 0 /% 7,
5. H.B. IlepemonoBa,M.M. Taruesa.3agaqnuk 1o Kpi/crauiodusuke.”y 5e0HOC IGCOCTTe/,
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Hayka, I'naBHas penakuust puz-mat nureparypsl,1982.-287 c. (23k3.)

0) OonoaHUmMeNbHASL IUMepamypa.

1.E.B.YUynpysos u ap. OcHoBsl kpucTtauiorpaduu. M. UznarensctBo Ousznko-
MareMmarnueckoil nureparypsl. 2004,498c. (173k3.)

2. JIuomno B.A. Kanuxman B.M. MaTtemaTnueckiie OCHOBBI ONTHYECKOW U
PEHTT€HOBCKOM TOHHOMETpHH.. YueOHoe nocodue.Upkyrck. 1999 r.(205k3.)

3. CoBpemennas kpucramiorpadus. [log penaknueit b.K.Batinmreiina. T.1 - Hayka,
M., 1980.

4. 6a3bl JaHHBIX, HH()OPMAIIMOHHO-CIIPABOYHBIEC U TTIOMCKOBBIE CUCTEMBI: IHTEpHET-
pecypchl B CBOOOJIHOM JOCTYyIE U Ha caiite MUY WWW.ISU.rU u ¢usudeckoro GakyibreTa
ury.

5. 6a3bl TaHHBIX, THGHOPMAIIMOHHO-CIIPABOYHBIE U IIOUCKOBBIE CHCTeMbl: IHTEepHEeT-
pecypchl B CBOOOAHOM JOCTYyIIE M Ha caiite ['Y WWW.ISU.ru u ¢pusudeckoro GakyibreTa
ury.

V1. MaTepuajibHO-TeXHHYECKOe o0ecnevyeHne JUCUUITHHBI (MOLYJIs1):

6.1. YuyeOHo-12a00paTopHOEe 000py10BaAHME:

[TpakTryeckue 3aHATHS IO TAaHHOW AUCIUIUTMHE TIPOBOJISATCS B YIeOHOM ayAUTOPUH TI0
pacmucaHuIo.

Ha @QaxynpTere umeeTcs KOMIBIOTEPU3MPOBAHHAS AyIUTOPHs, MpeIHa3HAYCHHAs s
CaMOCTOSATEIbHON pabOThl, C HEOTPaHWYECHHBIM JOCTYNoM B MHTepHET, cTaHgapTHBIE
CpeICTBaMH MTPOCMOTpa MPE3ESHTAIMN U IPYTUX MaTEPUAIIOB TI0 KypCy.

JlaGopaTopHBIi MPAKTUKYM MO AU(PPAKINOHHBIM METO/IaM.

B kauecTBe METOIMYECKOTO 0OECTICUECHHUSI HIMEETCS psi/l yIeOHBIX TTOCOOUH,
HaxoJAImuxcs B OubanoTexe pusnueckoro GpakyapTeTa.

O60pyaoBaHuUs ¥ MOCOOUS ISl MPAKTHYECKOTO U3YyUSHHS KPUCTAIITMYECKON CTPYKTYPBI
uMeeTcs B 1a00opaTOPHH PEHTTCHOCTPYKTYPHOTO aHa/IM3a (PU3nYecKoro (paxkysprera.

6.2. IlporpammHoe obecrieyeHue:

CrannmaptHble cepBUCHl ceTH VHTepHET, CTaHAApTHBIE CPEACTBAMH  IPOCMOTpPA
MIPE3EHTALMI U IPYTUX MAaTE€pUaIoB IO KypCy
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6.3. Texnnuyeckue M JJIEKTPOHHbBIE CPeICTBA:

Jis  mpoBeleHHS ~TMPAKTUYECKUX M JIGKIIMOHHBIX  3aHATUH B KayecTBe
JEMOHCTPAIMOHHOTO 000pYIOBaHMS HCHOIB3YIOTCS MPOEKTOp, SKpaH W MENoBas JOCKa.
Hcnons3ytoTcsi coOBpeMEeHHbIE 00pa30BaTeIbHbIE TEXHOJIOTHU: UHGOPMAIMOHHBIE (JIEKIIUU
U mnpeseHtanmu B Power Point), mpoekTHble (MyJabTHMEAHa, BHICO, TOKYMCHTAIbHBIC
¢bunbmbl). Hcnonb3oBaHue T17100aIbHOM KOMITBIOTEPHON CETH IO3BOJSIET 00ECIEeYUTh
JOCTYIMHOCTh MHTEpPHET-PECYPCOB M PEaIn30BaTh CaMOCTOSTEIbHYIO paboTy CTYIEHTOB, B
X0JIe¢ KOTOpOH OHM MOTYT BBIYMTHIBATH HAy4YHBIE CTaThbU MO TemMaM Kypca. Ha mexumsx
MOTYT WCIIOJIb30BaThCA MyibTHUMeuitHble cpeactBa: mpoektop (CASIO XJ-A241),
nepenocHoi 3kpan (Classic Solution, T195x195/1IMW-LU/B), noytoyk Lenovo B590. Ha
dakynbTeTe HMEETCS KOMIBIOTEPU3UPOBAHHAS — AyJUTOpHWsS, TMpEIHA3HAUYCHHAS IS
CaMOCTOSITEIHbHON PabOThI, C HEOTPAHUUEHHBIM JIOCTYIIOM B IHTEpHET.

Matepualnsl: HAy4HbIe CTAThU U MOHOTpa(dUU U3 PEIEH3UPYEMBIX KYPHAJIOB,
paccMaTpHUBAOIINE COBPEMEHHBIE ITOXO/IbI M UCCIIEOBAHUS B 001aCTH KPUCTATITOPU3UKH.

Vl1l. O6pa3oBaTtebHbIe TEXHOJIOTHI

B cootBerctBuu ¢ tpeboBanuamu ®I'OC BO no peanuzanuu KOMIETEHTHOCTHOTO
MOIX0Aa, B Y4eOHOM TIpOIeCCE€ WCIONB3YIOTCS AaKTHBHBIE W WHTEPAKTUBHBIC (HOPMBI
npoBefeHuss 3aHsaTHil. MHTepakTuBHbIE (OpMBI pabOTBl HA YYEOHBIX 3aHATHUIX
pelycCMaTPUBAIOT aKTHUBHYIO MO3UIMIO CTYJIEHTOB MPH U3YYCHHH MaTepuala, Harpumep,
CaMOCTOSATEIBHO TMOJTOTOBUTH JIOTIOJTHEHWE K TEeME W BBIHECTH €ro Ha O0O0CYXIeHHeE,
NPOBECTH JUCKYCCHIO, BKJIIOUUTH 3JIEMEHTHl COOCTBEHHBIX HAYUHBIX HCCIIEOBAHUN U
c/ienaTh KpaTKylo MPE3eHTAIMI0 CBOMX BBICTYIUICHUH Ha HAay4yHBIX KOH(epeHuusx. Bee 3to
dopmupyeT CcHOCOOHOCTH TPUMEHSTh 3HAHUS, YMEHHS M JMYHOCTHBIE KadyecTBa s
YCTICIITHOM JIEATEIHHOCTH B 00JIaCTH UCCIIEOBAaHNN KOCMOCA.

N3yuenue kypca «Kpuceramiopusuka» uaer B IJ1aHE HAKOMUTEIBHOW CUCTEMBI, T.€.
coJepKaTeNbHass dYacTb KaXJIOro pasliena, Kak [paBUIO, 3aBEpIIAeTCS TECTOBBIM
KOHTPOJIEM OIeHKH 3HaHWid. CTyJeHT B TEUEHHE KaKIOTO CeMecTpa JODKEH BBHITIOTHHUTH
OTpe/IeIEHHOE KOJIMYECTBO MPAKTHYECKUX 3amaHuil. KOHTpoib caMocTOsSTENbHONW paboThI
OCYIIECTBIISIETCS TIPH TPOBEPKE MPEACTABICHHBIX CTyneHTamu 3adanuti (CP) mo Tteme
COOTBETCTBYIOLIETO pa3zena.

Ha PaKTUYECKUX 3aHSATHUSIX CTYICHTHI UCTIOTB3YIOT pe3yabTaThl
pEeHTreHOTpauIECKUX HKCIIEPUMEHTOB IS YCTaHOBJICHUS B3aUMOCBSI3U
KPUCTAUIOPU3NIECKIX OCOOEHHOCTEH M KOMIUIEKCa (PU3NYECKHX CBOWCTB HCCIETyEeMBIX
o0wekToB. [lo mMaTepuanam HaOMIOAEHUI OHU MPUOOPETAIOT HCCIIENOBATEIbCKUE HaBBIKH,
HE0OXoAUMBIe Ui pabOThl MO MEXIUCIUIUIMHAPHBIM HAMpPaBICHUSAM IOCIE TOIYYECHUS
0a3oBoro  oOpa3oBaHust W  (QOPMHPYIOT  KOMIIETEHIMIO TOTOBHOCTH  BBISBHUTH
€CTeCTBEHHOHAYYHYIO CYIIHOCTH TpOOJeM, KOMIETCHIMIO TOTOBHOCTH WCIIOJIb30BaTh
METOZBl TEOPETHUYECKOM W  OKCIEPUMEHTANbHON (u3uku B  mnpodeccnoHaIbHON
JESITENIBHOCTU U CIIOCOOHOCTH CaMOCTOSITENIbHO padoTaTh.

[Iporpamma ocHOBaHa Ha MCTIOJIB30BAHUH COBPEMEHHBIX 00pa30BaTENIbHBIX TEXHOJIOTHN:
uHpopmanmoHHbIX (mpeseHTanmi B Power Point), mpoekTHBIX (MyJbTUMEIWA, BHJECO),
JUCTaHIIMOHHBIE, HAyYHO-UCCIIEA0BATENbCKON HAPABICHHOCTH U T. TI.



VIll. OueHouHble MaTepHaJbl AJIsl TEKYIIETr0 KOHTPOJISI M POMEKYTOYHOM

arTrecraluu

®onn oneHouHbIX cpeacTB (DOC) mpeacTaBieH B MPUIOKEHUH.
8.1.1. OueHouHbIe cpeacTBa ISl BXOJHOTO KOHTPOJIS

[IpoBoauTCS ONMPOC HA NIEPBOM 3aHITHUH.
8.1.2. OueHouHbIE CPE/ICTBA TEKYILETO KOHTPOJIA

Conepxxanue yueOHOro Marepuaia pasfieJieHO Ha aunaktudeckue eauHunsl (HIE) —
IpeIMEeTHbIE TEMBI, MOJUIeKAIIUEe 00s3aTEILHOMY H3YYEHUIO M YCBOCHHUIO B TIpOIECCe
oOyuenus.. KoHTpoib 3agaHuil OCYIIECTBISETCS B BHJIE PEIICHUS 3a1a4 U BHITOJTHEHUS
MPaKTUYECKUX 3aJlaHUM MO TeMaM Kypca. YUYUTHIBAETCS MPOMEXKYTOUHAsl aTTECTalus IO
UTOTaM CaMOCTOSATEIILHOU paboThI, PEAYCMOTPEHHON TpOrpaMMoi Kypca.

[IpumepHbIe TeCTOBbIE 3aJaHKs TI0 OCHOBAM KPHUCTAIUIO(QU3UKY MTPUBEICHBI B
(dboH1axX OLIEHOYHBIX CPEACTB (B MPUIOKEHUH).

[IpuMepHbIe BapUaHTHI 337124 JJIs MPAKTHYECKUX 3aHIATHM!

4) B kpucTaie BO3MOKHbBI HECKOJIBKO OTepaliii CHMMETPHH:
1. moBOpOT BOKpYT ocH 6, coBNaAaolien ¢ ocbio X3;
2. TIOBOPOT BOKPYT OCH 2, COBIAJAIONICH ¢ OChI0 X1 ;
3. OoTpakeHHue B HavaJjie KOOpJAUHAT Kak B ieHTpe cummetpuu (C).
Onpenenuts pe3ylbTHUPYIOLIYIO ONEPAIMIO MPU MOCIEA0BATEILHOM BBIIIOJIHEHHH 1,
3aTeM 2, 3aTeM 3.

5) B kpucTanie BO3MOXXHbI HECKOJIBKO OIepaluii CHMMETPHH:
1. moBOpOT BOKPYT OCH 6, COBMAIAIONICH C OChIO X3;
2. TOBOPOT BOKPYT OCH 2, cOBIaAaromIe ¢ ocbto X1;
3. OoTpakeHHe B Havalie KOOpJAUHAT Kak B ieHTpe cummetpuu (C).

Onpenenuts pe3ybTUPYIONIYIO ONEPAUIO MPU MMOCIEA0BATEILHOM BBIIIOJIHEHUH

1, 3aTem 3, 3aTeM 2.

8.1.3. OueHouHbIe cpeIcTBA A1l TPOMEKYTOUHOM aTTECTALIMU
[TpomexyTodHas arTecTanus MpoBOAUTCS B opMe 3auera.

MaTCpI/IaJH)I AJIA TIPOBCACHUA TCKYIIECTO U IIPOMEIKYTOYHOI'O KOHTPOJIA 3HaHUU CTYACHTOB!

Komnereniuu,
Ne Bun xonTpons KonTponupyemsbie TeMbl (pa3aesnsl) KOMIOHCHTRT
o\ p POTHPY p KOTOPBIX
KOHTPOJIHUPYIOTCS
IIpoBepka
POBEP OcHoBHbIE MIOHATHS
1. JIOMAIITHETO [1IK-1
KpUCTANIOU3UKU
KOHCIIEKTa
2 IIpoBepka pemienus (Makpo-MHKPOCUMMETPUS [IK-1
' JOMAIlIHEH 3a7jauu  |[KpUCTaJJIOB
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[IpoBepka pemenust | CummeTpust KPUCTAITUYECKUX [K-1

3. .
JIOMAITHEeH 3aJjadyl | MHOTOTPaHHUKOB
IIpoBepka IK-1
Cummerpus KPUCTAIUTHICCKUX
4. JIOMAIITHETO CTOVKT
KOHCITEKTa PYKTYP-
5 [IpoBepka pemieHnst | OU3UYECKUE CBOMCTBA HMACATBHBIX IK-1
JIOMAaIIHeH 3a/1a4yi | KpUCTAJJIOB U CUMMETPHS
OCHOBHBIE METOJBI MCCJCIOBAHUS ITK-1
9 [TpoBepka oTuera
CTPYKTYPHI KPUCTAJUIOB
3aueTr, KOHTPOJIbHAs IMK-1
11 ’ p Bce Tembl

pabota

[IpuMepHBIN CIIMCOK BOIPOCOB M VIIPAKHEHNUN K DK3aMEHY

1.

2.
3.

o o

o

10.

11.

12.

13.
14.
15.
16.
17.
18.
19.
20.
21.

OneMEHTBI MaKpO- U MUKPOCUMMETPHUH KPUCTAILIOB.

[TocTpoenue crepeorpapuueckiux MPOeKIUi ¢ UCTIOIb30BaHUEM ceTKU Bynbda.
[IpencraBneHue CTPyKTypbl KpUCTAJUIOB B Ujee noiaudapudeckux ¢guryp mo H.B.
benogy.

MatpuuHble peaAcTaBIeHUs CUMMETPUYHBIX TPe0Opa30BaHUA.

OCHOBHBIE TUITBI KPUCTAJUIMYECKUX CTPYKTYP.

DJIEMEHTBI CUMMETPUH KPUCTANINYECKUX MHOTOIPAHHUKOB. TOYEYHBIE IPYIIITBI
cummerpud. [IpenensHbie rpynmsl Kropu.

CuMBOJIBI y3JI0B (TOYEK), PSAIOB (HAMpaBlIeHUI) U TpaHel (TUI0CKOCTel) B
KpUCTAJUIM4ECKOM MHOTrOorpanHuke. Manekce Muiepa a1 IiI0CKOCTH.
CrpyKTypa KpUCTAJUIOB U KpUCTaJNINYeCKas pemerka. Tunel sueek bpasa.
DneMEHTB CUMMETPUHN KPUCTAIUIMUECKUX CTPYKTYP. [IpocTpaHCTBEHHBIE TPYIIIIBI
CUMMETPUH.

OOpatHas peleTka, €€ 3HaueHue JUIs Kpuctamiorpaduu U GU3MKUA TBEPIOTO
Tela.

Pu3nyYecKUe CBOMCTBA UACAIBHBIX KPUCTAILNIOB U X cuMMeTpus. [IpuHiun
Helimana.

du3nuecKue CBOMCTBA KPUCTAILIOB U UX cummeTpus. [IpuHnmn cynepnosunuu
cummMmeTpuu (npunuun Kropn).

[Ipsimoit u 0OpaTHBINM Upo3IeKTpruUeckre 3PPEeKThl B KpUcTaLIaX.

Tunel CBSI3€M B KpUCTAJLJIAX.

MexaHn4ecKre CBOMCTBA KPUCTAILIOB.

OnTrnyeckue CBOMCTBAa KPUCTAIIIIOB

DJIEKTPUYECKUE U TUDIICKTPUUECKUE CBOMCTBA KPUCTAIIIIOB.

Judpakunonnsie 3hPeKTsl B KpucTaiiax.

OCHOBHBIE METO/IbI CTPYKTYPHOI'O aHAJIM3a.

TeroBbIE CBOMCTBA KPUCTALIOB.

JKukue KprcTauibL.




Pa3zpaboTumnku:

JIOIIEHT, K.().-M.H,

I'.A.Ky3Henosa

(3anumaemes 00JHCH2OCHIb) (unuyuanol,
Gpamunus)

[Iporpamma cocraBiieHa B cooTBeTcTBUH ¢ TpeboBanmsamMu @I'OC BO no HanpaBieHUIO
noarotoBku 03.03.02 dusuka

[TporpamMma paccMoTpeHa Ha 3aceaHuH Kadeapbl OOIIEeH 1 SKCIIEpUMEHTAIBHON (DU3UKH
«31» _saBaps_2023 1.

ITpoTokon Ne 7 )

3aB. kadeapoi 1.¢.-M.H., “ npodeccop A.A. I'aBpuirok

Hacrosimasi nporpaMmMa He MOsKeT ObITh BOCIIPOM3Be/IeHA HM B KaKoil (popme 0e3
NpeABAPUTEIHLHOI0 MUCHbMEHHOI0 pa3penieHus Kadeapbi-pa3padoTyuKa MPorpamMmmabl.
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