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MporpamMmy ancumnanHbl paspaboTan(a)(n) 3aseayowmin otoenom acnupaHtypel Hypuesa E.M.
Otoen acnnpaHTypbl 1 goktopaHtypbl KOY |, Evgeniya.Nurieva@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

MonyyeHne cTyaeHTaMn HeobXx0AMMOro MUHMMYMa 3HAHWI O KPUCTaNINYECKOM U aMOPdOHOM
COCTOSIHUSIX BEWeCTBa, CBONCTBAX U CTPYKTYPHO-MOPAONOrMYEeCKNX 0COBEHHOCTAX KPUCTaNsOB,
MexaHM3Max NpoLLecCoB KpUCTann3aumm, 0 BO3IMOXHOCTSAX NPUKIaAHOMO UCMONb30BaHUS
KpWCTanno-Mopgoniornyeckoro aHanmaa B nocnenyowmx Kypcax MuHepanorum, neTporpagoum n
NINTONOTNM, YYEHUSIX O MONE3HbIX NCKOMAEMbIX.

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

JaHHas yyebHas oncumnnnHa BkodeHa B pasnen " 53.6.19 MNMpodeccroHanbHbiin
obpaszoBartenbHoit nporpammel 020700.62 "'eonornst u oTHOCUTCS K 6a30BOMA
(obwenpodpeccmnoHanbHom) yactn. OcBamBaeTcs Ha 1 kypce, 1 cemecTp.

OucumnnuHa otHocuTcs K 6noky OH(M).d.19 (B3.5.19) npodeccrnoHanbHOro umkna AucunnivH

Kpuctannorpadpus sisnsietcst 6asamcom ans n3y4eHns MMHepanorum, neTporpacoum, reoxmmmm,
y4eHMs 0 NonesHbIxX nckonaembix, nntonornn. OCHOBbI KpUcTannorpagoun onpenensioT
B3aVIMOCBSI3b COCTaBa M KPUCTaNNMYECKOro CTPOEHNSI MUHEPanoB ¢ (OU3NYECKMI 1 XUMUYECKMMM
CBOICTBaMU, C yCNoBMSMU 06pa3oBaHms 1 Npeobpas3oBaHUsi KPUCTANINYECKOro BEWEeCTBa B 3€MHO
Kope.

Obyyatowuiics onxeH obnagatb 3HAHMSIMU FEOMETPUN 1 anrebpbl, XMMUN 1 PU3UKK HA YPOBHE
cpenHero obpasoBaHusi.

VimeTb npeacTasneHns 0 CUMMETPUN, reoMeTpuYecKnx purypax, XMMM4eckux anemMeHTax un
pursmnyeckunx cBOMCTBax TBEpPObIX TEnN.

OCHOBHOW

3. KomneteHuuu obyyarolerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS Cleaytowme KOMNeTeHUNN:

Pacwudcpposka
npuobpeTtaemMor KOMNETeHLUN

cnocobeH NPUMEHSATb Ha NpakTuke Metoabl cbopa, 0bpaboTku,

LLndop komMneTeHLUH

MnK-10 aHanunsa n 0606wWweHns PoHI0BO, MONeBoi 1 nabopaTopHO

(NMpodpeccroHanbHble reonorn4yeckon, reopusn4eckomn, reoxmmMmn4eckon,

KOMreTeHuun) rMOporeonorn4yeckomn, MHXeHepHO-reonormyeckon,
HedoTerasoBoi 1 3KONIOro-reonornyeckon MHopmMaLmnu

MNnK-2 cnocobeH Mcnonb3oBathb B NPOGECCUOHANBHOW AeATENBHOCTU

(npodpeccunoHanbHble 6a30Bble 3HAHNS ECTECTBEHHbIX HAyK, MaTeEMaTuKu,

KOMNeTeHLmm) reosiormyeckmnx Hayk

rOTOB NMPUMEHSATbL Ha NpakTuke 6a3oBble
obwenpodeccuoHanbHbie 3HaHUSi TEOPUN N METOLOB MONEBbIX

MK-9

r rMYecKkux, r N3NYECKNX, FEOXUMNYECKNX
(MpocheccnoHabHLIe rﬁoun%reoi%rmq,ecel(%?() semic;rasbsle:& n C-)KO?'ICC:)FO-;GOHOFVI‘-IGCKVIX
KOMMeTeHuunn) P ’

nccnenoBaHum npwn peweHnn Hay4Ho-npomn3so0CTBEHHbIX 3a0a4

B pe3ynbtaTe 0CBOEHUS OUCUUMANHBI CTYOEHT:
1. DONXEH 3HaThb:

CVHIOHWKN, 3aNeMeHTbl CUMMETPUn, NPOCTble q‘.)OprI Kpuctaminyeckux tes, Tunbl KpUCctTanm4eCcknx
CTPYKTYP

KETPOHHBH
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PerunctpaumnoHHbii Homep 352114 5AE
CtpaHnua 3 ns 15. il YHI:I

S OEALIK G



Mporpamma ancumnnuubl "Kpuctannorpadgus”; 020700.62 Meonorus; 3asenytowmii otaenom acnupaHtypsl Hypuesa E.M.

2. DONTXEH yMeTb:

onpenensito CUMMETPUIO KPUCTANNOB U 06LWy0 NPOCTYI0 OOPMY KPUCTANIMYECKUX TEN

3. 0OMXEeH BnageTb:

HaBblkaMW npencrtaBeHnsa B3aMMOCBA3N MeEX Y CI/IMMGTpVIGVI Kpuctanios n Tunom
KpVICTaJ'IJ'IVI‘-IeCKOI7I CTPYKTYpPbl U OU3NYECKNMA CBOMCTBaMU Kpuctanios MnHepanos

4. NONXEeH JEeMOHCTPMPOBaTb CMNOCOOHOCTb M FOTOBHOCTb:

onpenensito CUMMETPUIO KPUCTANNOB U 0Ly NPOCTYI0 OOPMYy KPUCTaNIMYECKUX TEN;
MCMNONb30BaTb B3aVMOCBS3b MEXAY CUMMETPUEN KPUCTANOB M TUMOM KPUCTaNNYECKO CTPYKTYPbI
C oU3NYECKMMY CBONCTBAMU KPUCTANNOB MUHEPATIOB

4. CTpyKkTypa 1 cogepXxaHvue OUCLUNIUHBI MOAYNS
Obwas Tpya0eMKOCTb AUCLIMIMIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS AMCUUNANHBI 3a4eT B 1 cemecTpe.

CyMMapHO no gucumnnmHe MoxHo nonyy4nte 100 6annos, 13 HKx Tekylas paboTa oueHnBaeTcs B 50
6annos, ntorosas goopma KoHTpons - B 50 6annos. MuHuManbHoe Konn4ecTBo AN fonycka K 3a4eTy

28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);
71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBopuUTENbHO" (YA0B.);
54 6anna n MeHee - "HeyLOBNETBOPUTENLHO" (Hey..).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No gucumnnmHe/ MOaynto

TeMmaTnyeckum nnaH AUCUUMNAUHBI/MOAYNA

CtpaHnua 4 n3 15.

Buabl n yachbl
Paagen ay,oMTOpHOM paboThbl,
Hene"ﬂ UX TPYyO0EeMKOCTb TeKyu_""e ¢°prl
N .D.MKnLg:lr;;Lv;Hbl/ Cemecrp‘:emecma (B yacax) KOHTponst
n eKUMMnpaxmqecmenaﬁoparopl-lble
3aHATUA pa601b|

Tema 1. CummeTpus

kpuctannos OCHOBHble

CBOWCTBa

MallH
1 [kpMcTannuueckux Ten ’ 15 5 0 5 ggu:Hm:e
‘|Onepaumn n aneMeHTbl

CUMMETPUN

Baaumopeincteune

9/IEMEHTOB CUMMETPUKn

Tema 2. MeToqbl o
2.|npoeunpoBaHus 1 3 2 0 2 yCTHBIW ofipoc

KpucTannos

Tema 3.

Kpuctannorpaduyeckue

KoopOnHaTHble CUCTEMDI nMcCbMeHHas

[Kpuctannorpaguueckng 1 4 2 0 2 pabota
KaTeropuu, CUHroHuu,
Knaccbl CAMMETpUn
PerncrpaumnoHHblii Homep 352114 DAEKTPOHHEH
B0l VHUBEPCHTET
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Pasnen
AducunnnuHbl/
Monyns

CemMecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paborThbl,
MX TPYAO0EMKOCTb
(B wacax)

Nekuunn

MpakTnyeckue
3aHATUA

NabopaTopHbie
paborbl

Tekywiue coopmbl
KOHTpOns

Tema 4. Obo3Ha4eHus
KNaccoB CUMMETPUN Mo
A.llengonucy,
MeXayHapoaHble
‘lobo3HaveHns knaccos
CYMMETPUM (CUMBONMKA
epmaHHa-MoreHa)
Cetka Bynbpa

JomauHee
3adaHune

Tema 5. CumBonbl
rpaHein n pebep
kpuctannos CMMBONbI
rpaHen KpucTannos.
"|3akoH Maton CumBonbl
pebep kpuctannos. Nx
onpeneneHne 3akoH
30H - 3aKoH Belicca

7-8

TeCTUpPOBaHue

Tema 6. lpocTble
POPMbI KPUCTANNOB
Obwwme npencrasneHus
MpocTble hopMmbl
.[HU3wWen kateropuu
MpocTble oopMmbl
cpenHei kateropuu
MpocTble hopMmbl
BbICLLEN KaTeropuu

9-10

KOHTPONbHas
paboTta

Tema 7. Poct
KpucTtannos
(KpmucTtannoreHesuc)
Ob6wwue cBeneHns 06
‘lobpazoBaHum
kpuctannos MexaHnambl
pocTa KpucTtannos

11-12

npe3eHTauus

Tema 8. CTpyKTypHble
LedbekTbl B KpucTannax
Mopdoonoruyeckme
0COBEHHOCTN peasnbHbIX
Kpuctannos Kpatkue
.[cBeneHus o
hV3MYECKMX CBOMCTBAX
KpWCTanioB MMHepasnos
3aBUCALWMX OT
KprcTannorpagouyeckor(
HanpaBneHus

A =4

13-15

npe3eHTauus

Tema 9. KpaTkue
CcBeLleHMs 0 MeToax
‘|BbIpALLMBAHNS
KpucTannos

16

npe3eHTauus

Tema . Toroesas
" |doopma KoOHTpONSA

3a4ert

KETPOHHBH
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Buabl 1 yachbl
ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpOns

MpakTnyeckmelllaboparopHbie
3aHATUA paboTbi

NTtoro 18 0 18

Pasnen
N AducunnnuHbl/ CemecTp
Monyns

Nekuunn

4.2 CopepxaHue AUCLUMNIMNHBI

Tema 1. CvmmeTpvm Kpuctannos OCHOBHble CBOMCTBA Kpuctaannyeckux ten Onepau,vm n
9NIeMeHTbl CUMMeTPpUun B3anmonencrTeue 3fieMeHTOB cCUMMeTpum

JNeKuMoHHoe 3aHsiTne (2 4yaca(os)):

CummeTtpus kpuctannos. OnpegeneHue kpuctanna. OnpegeneHve cummetpuu. lNMpumMepsl
cummeTpumn. OCHOBHblE CBOMNCTBA KPUCTANIMYECKUX TEN: MPOCTPaHCTBEHHAS peleTka,
04HOPOOHOCTb, aHU30TPOMHOCTb M N30TPOMHOCTb, CNOCOBHOCTb K CaMOOrpaHke, CUMMETPUS
[‘naBHble OTNNYMSA KPUCTANNNYECKNX 1 aMopHbIX Ten. CummeTpuryeckue onepauuu | un Il poga.
OneMeHTbl cummeTpun. Teopema dnnepa o B3aMMOOENCTBUN 3NIEMEHTOB CUMMETPUM U CNEeACTBUS
N3 Hee.

naboparopHas pabora (2 4aca(oB)):

OnpepeneHne NpocTbix ocern cummeTpun 1, 2, 3, 4 n 6 Nnopsaka Ha MOAENsSX KPUCTannos.
OnpepeneHne NnockoCT! CMMMETPMM Ha Moaensx Kpuctannos. OnpeneneHne LeHTpa NHBepCun.

Tema 2. MeToabl NpoeLMpoBaHUSA KpUCTaNIoB
NeKUuMoHHoe 3aHsiTne (2 yaca(os)):

Ctepeorpadcpunyeckast NpoekLuns aNeMeHTOB CUMMETPUK KpucTanna. O6o3Ha4YeHNs aNeMEHTOB
cMMMeTpun Ha npoekuun. [lecTBre TeopeMbl U CNEACTBUIA N3 HEE O B3aUMOLENCTBMN SNEMEHTOB
CMMMETPUM Ha cTepeorpacnyeckor NpoeKLmum

naboparopHas pabora (2 yaca(oB)):

[MocTpoeHme cTepeorpadonyeckorn NPoekLnn 3NEMEHTOB CUMMETPUN MOAENEN KPUCTANNIOB HU3LWEN,
cpelHei 1 BbiCLen KaTeropui

Tema 3. Kpuctannorpadonuyeckme KoopauHatHble cuctembl Kpucrannorpadpuueckme
KaTeropmu, CUHroHuUU, Knaccbl CAMMETpUMN

JNIeKLMOHHOe 3aHsiTne (2 4aca(os)):

MNMoHATME 0 eanHUYHBbIX HanpaeneHusx Buobl cummetpun CuHroHnn Kateropum YcraHoska
KpWUCTannoB B pasnnyHbiX KOOPAUHATHBIX CUCTEMAaX

naboparopHas pabora (2 4aca(oB)):

OnpeneneHve CUHIrOHUM Mo MoAenu KkpucTtanna. Boeibop koopanHaTHbIX ocei. OnpeneneHve smaa
CMMMETPUW, KaTeropum, KONNYeCTBa eanHNYHbIX HanpaBneHN

Tema 4. O603HauyeHus knaccoB cummeTpum no A.LLleHdhnucy, mexayHaponHbie 0603HaYeHUs
Knaccos cummetpum (cumeonuka epmaHHa-MoreHa) Cetka Bynbcpa

naboparopHas pabora (6 yaca(oB)):

Onpepnenexune rpynnbl CUMMETPUN. YCNOBKS CywecTBoBaHNs rpynnbl. O6o3HaveHms no WéHdnmcy
HU3LWe, cpeaHel 1 Bbicwel kateropuin. MexayHaponHble 0603Ha4YeHNS BUAOB CUMMETPUN HUSLWEN,
cpelHei 1 BbiCLEN KaTeropui

Tema 5. CumBonbl rpaHen u pebep kpuctannos CMMBONbI rpaHen Kpuctannos. 3akoH Malom
CumBonbl pebep kpuctannoB. Ux onpeneneHne 3akoH 30H - 3aKoH Bencca

neKuMnoHHoe 3aHsiThe (2 yaca(os)):

3akoH Maton. XapakTepucTmku CUMBONOB rpaHeit. Bolbop e AMHUYHbBIX FpaHel B CUHIOHUSIX.
OnpepneneHne CUMBOMOB rpaHeit B cUHroHusix. Cumeonbl pebep kpuctannos. Vx o6o3HaveHme 1
onpeaeneHne no CMHroHmsIM. 3akoH 30H - 3aKOH Belicca

naboparopHasi pabora (2 4aca(oB)):

OnpenenexHve CMMBOJOB rpaHeil onpeneneHHon NPoCTOR (POPMbl HASLEV KaTeropum, CpeaHen
KaTeropuu, BbiCLIE KaTeropum

KTPOHHEBH
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Tema 6. MpocTbie oopmbl KpuctannoB O6uime npencrasneHns Mpoctbie hopMbl HU3LLEN
kateropuu lNpocTbie popmbl cpenHen kareropmm lNpocTbie opMbl BbiCLLIEN KaTeropmm

JIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

MpocTble popMbl KpUCTannoB. VIx Tunbl 1 BUAbl (06WMe 1 YacTHbIE, OTKPbIThbIE U 3aKPbIThIE).
[MpocTble OPMbI HABLWEN KaTeropuu - Ha3eaHwe, BUL U KONUYECTBO rpaHen. [pocTbie popmbl
CpelHen kaTeropuu - Ha3gaHue, BUL4 , KONNYECTBO rpaHen. [pocTbie PoOpPOMbI BbICILEN KaTeropum -
Ha3BaHue, BUA, KONNMYECTBO rpaHen.

naboparopHas pabora (4 4aca(oB)):

OnpepeneHne Tuna n Buaa NpocTbix OOPM HMUBLWEN KaTeropmm Ha MOLENSAX KPUCTanIos.
lMocTpoeHmne npoekuumn NpocTori oopMbl H13WeN kateropun. OnpeneneHne Tmna n Bmaa NpocTbixX
doopM cpenHen kaTteropuy Ha Mogensx Kpuctannos. [NocTpoeHre npoekunmn NpocTon gOopPMbI
cpenHein kateropuun. OnpegeneHne Tuna v Buaa NPocTbiXx OOPM BbICLWEN KaTEropum Ha Modensx
Kpuctannos. [ocTpoeHne Npoekunmn NPocTor OOPMbI BbICLIEH KaTeropun.

Tema 7. PocT kpuctannoB (KkpuctannoreHe3aunc) O6wime cBepeHusi 06 obpasoBaHumn
KpuctannoB MexaHM3Mbl pocTa KpUCTanioB

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

Onpegnenexune kpuctannoreHesnca. ObpasoBaHMe KPUCTANNOB B MPUPOLE: MarMatnyeckoe,
rmoportepmanbHoe, NermaTtnToBoe, NHEBMAToONUTOBOE N ByNKaHNYeCKoe, opraHnyeckoe, a Takxe
MeTamopdopMMYECKOe NPONCXOXOEHNS.

Tema 8. CTpykTypHble aedheKkTbl B Kpuctannax Mopdonoruueckue oco6eHHOCTU peanbHbIX
Kpuctannos KpaTtkue cBeneHuUsi 0 ousanyeckmx CBOMCTBax KpUCTanioB MUHepanos
3aBUCSILLUX OT KpucTannorpacunyeckoro HarnpasneHUs

JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

CTpykTypHble fedoekTbl B kpuctannax 1. ToyeyHble gedpekTbl 2. JInHenHble aedoekTbl 3.
MoBepxHOCTHbIE nedoekTbl 4. ObbeMHble nedoekTbl KpaTtkne cBeaeHns 0 on3nyYecKnx CBOMCTBax
KpUCTaNoB MMHEPANOoB 3aBUCSLLMX OT KpucTannorpaguyeckoro HanpaeneHms 1. MexaHudeckue
CBOWNCTBA (TBEPOOCTb, YyNPYrocTb, NNACTUYHOCTb, CNANHOCTb) 2. Tennosble CBONCTBA
(TennonpoBogHocTb) 3. ONTMYecKne CBONCTBA: ABYNPENOMIEHMNE, ONTUYECKN OOHOOCHbIE
KpucTansbl, ONTUYECKN OBYOCHbIE KPUCTaNNbl, nokasarenu npenomMneHns BelwecTea (onpeaneneHne ¢
NMOMOLLbIO MMMEPCUOHHOIO MeToda), yron noracaHus, N1eoxponam (ornpeneneHne ¢ noMoLLbio
nonspmn3aumnoHHOro MMKpockona) 4. SnekTpruyeckme CBOMCTBA (3NEKTPONPOBOAHOCTb,
NUPO3NEKTPUYECKNA SXPAEKT, NbE30ANEKTPUYECKUI adpdoekT) 5. MarHUTHbIE CBOWCTBA KPUCTaNIoB
Mopdoonoruyeckme ocobeHHOCTN peanbHbix Kpuctannos 1. Ckynbntypa rpaHei kpucranna 2.
dopMbl pocTa KPUCTANNOB (CKENEeTHbIE,AEHAPUTHbBIE, HUTEBMAHbIE) 3. CPOCTKM KPpUCTanoB
He3aKOHOMepHbIe (CqeponuThbl, Apy3bl, WeTkun) 4. CpOCTKN KPUCTaNNOB 3aKOHOMEPHbIE
(napannenbHble, anMTakcu4eckune, BONHNKN)

Tema 9. Kpatkue cBeneHusi 0 MeTonax BbipalluBaHUS KpUCTaNIoB
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

Kpartkne cseneHuns 0 Metogax BbipawmsaHns kpuctannos 1. Metonbl BbipawmBaHnsg KpUCTanios 13
pacTBopoB 2. BoipawmeaHve KpMcTanios U3 pacTBOPOB B BbICOKOTEMMEPATYPHbIX pacnnasax ?
MeToL Kpuctannmsaumm nd pacteopa B pacnnase 3. Metonbl BbipawmBaHnsa KpUCTanios 13
pacrnnasa 4. MeTopbl BbipalinMBaHs KPUCTaNIoB U3 ra3oBor (NaposBor) goasbl

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNISA)

Buabi
N Paanen Cemectp| HHEAENS | caMmocTosTenbHol [TpyAoeMKoCTh g;‘:ﬂ%':';:)';?:;g:g;
AducumnnuHbl pcemecha paboTbl (B yacax) 260ThI
CTY[eHTOB P

Tema 1. CummeTpuns
Kpuctannos OCHOBHblE
cBovicTBa

1 |kpucTannnyeckux Ten
‘|Onepaumn n aneMeHTol
CUMMETpUN
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B3aumopeiicTBMe aNEMEHTOB CUMMETPUM

noarotToBka
1-2 uoﬂaumero AoMallHee
HIN
3afaHus sanaHne
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CtpaHnua 9 ns 15.

Buabl
Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTYLEHTOB P
Tema 2. MeToapl
.|npoeumnpoBaHns 1 3 ngf;g;OBoKr? I:)c 2 YCTHbI ONpocC
KpucTannos y y onpocy
Tema 3.
Kpuctannorpadouyeckune
KOOpAMHATHbIE CUCTEMDI noaroToBka K
.|Kpuctannorpadpuyeckung 1 4 NUCbMEHHOM 2 n:gzzA;HHaﬂ
Kateropun, CUHIOHWN, paboTte P
Knaccbl CAMMETPUN
Tema 4. O603Ha4eHNs
KnaccoB CMMMETPUN MO
Al
encprcy, MnoaroToBka
MeXOyHapoaHble 1 5-6  |nomawHero 6 nomallHee
"lobo3HaveHNs knaccos sanaHus 3ajaHve
CYMMETPUUN (CUMBONNKA
"epmaHHa-MoreHa)
Certka Bynba
Tema 5. Cumeonsl
rpaHeii u pebep
kpuctannos CMMBONbI
rpaHen KpMUCTannos. ) noaroToBska K
"|3akoH Maton Cumeonsbl 1 -8 TECTMPOBAHWIO 6 TecinpoeaHine
pebep kpuctannos. Nx
onpeneneHne 3akoH
30H - 3aKOH Belicca
Tema 6. NpocTble
popmbl KpUcTannos
Obwwme npeacTaBneHns
MpocTble doopMbl noAroToBka
.|HU3wWwen kareropum 1 9-10 (momalHero 8 Kgg;gganaﬂ
[MpocTble doopMbl 3agaHusg P
cpelnHei kateropun
[MpocTbie doopMmbl
BbICLLEN Kareropum
Tema 7. Poct
KpucTannos
(KpucTannoreHesuc)
Obwwe ceeneHns 06 MoAroToBka kK
. 1 11-12 2 n HTauns
06pa3oBaHnn npeseHTaLmum peseHTau
Kpuctannos MexaHnambl
pocTa KpuUCTannos
PerncrpaumnoHHblii Homep 352114 OBAEKTPOHHEH
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Buabi
N Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTYLEHTOB P
Tema 8. CTpyKTypHbIE
nedoekTbl B KpucTannax
Mopdhonoruyeckue
0COBEHHOCTM pearbHbIX
Kpuctannos Kpatkue
noaroToBka K
8./cBeneHuns o 1 13-15 nogng?au?/lm 2 npeseHTauns
Pn3nN4eckmnx CBOMCTBaXx P
KpuCTanios MMHepanos
3aBucCsLWMmMX OT
KpucTtannorpadguyeckord
HanpaeneHus
Tema 9. Kpatkue
cBefeHns 0 MeToaax y 1 nogroToBska K
9. BblpawmnsaHns 6 npeseHTauumn 4 fpeseHTauns
Kpuctannos
Ntoro 36

5. ObpasoBatenibHble TEXHONIOTUK, BK/TKOYas UHTEepaKTUBHblie POpMbl 00yYeHUs

. Jlekumn

. [pakTnyeckme 3aHATUA

. [pynnoBoit pa3bop 3N1EMEHTOB CUMMETPUN HA KAPTOHHBLIX MOOENSX (FPYNNOBOW TPEHWHT)
. 9kckypceum B 3an Kpuctannorpadum Meonornyeckoro myses nm.A.A. LtykeHbepra

. InoneunpyanbHas pabota ¢ AepeBSHHbIMM MOAENAMM KPUCTANIOB MMHEPAOB

. KomnbloTepHoe TecTuposaHme

. pynnoBas paboTa ¢ KoOnnekunsMm KpUcTanioB MMHePaNnoB Kageapbl MuHepanorum (pasbop
KOHKPETHbIX NPUMEpPOB)

8. 3HaKOMCTBO C PEKOMEHO0BaHHbIMM MHTEPHET-PECypcamMm B KOMMbIOTEPHOM Knacce (rpynnoBoii
TPEHWHT)

9. lNpencrasneHve KOHKPETHOro MUHepana (aenosas urpa).

NOoO ok WD =

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLero KOHTPOJIS yCreBaeMoCTH, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. CI/IMMETpI/ISI Kpuctannos OCHOBHblEe CBOMCTBA Kpuctamannyeckux ten Onepau,vm n
9N1eMeHTbl CUMMeTPpUn B3aumonencrTeue 3fieMeHTOB cCUMMeTpumn

JOoMallHee 3a4aHune , npuMepHblie BOMNPOChHI:

OnpeﬂeneHme 9N1eMeHTOB CMMMETPUKN No MoOensM KpucTtainos: ocen CUMMETPUN, NIOCKOCTEMN
CMMETPUN N LeHTpa NHBEPCUN

Tema 2. MeToabl NpoeLMpoBaHUSA KpUCTaNNoB
YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

[MocTpoeHme cTepeorpadonyeckorn NPoekLnn 3NEMEHTOB CUMMETPUN MOAENEN KPUCTANNIOB HU3LWEN,
cpelHei 1 BbiCLen KaTeropui

Tema 3. Kpucrannorpacuyeckme KoopavHatHblie cuctembl Kpuctannorpadouyeckue
Kareropuu, CUHroHUu, Knaccbl CUMMETPUU

nMcbMeHHas paboTa , NpPYMepHble BOMPOCHI:

KETPOHHBH
EEPCHTET

AHATTAMECKAR CrCTEMA KPY
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CucTemartvka KpUCTanios: BUO CUMMETPUN, CUHTOHUN (FEOMETPUYECKNE KOHCTaHTbI pasHbiX
cuHroHmin). Kateropumm. YctaHoBka kpuctannos. MexayHapooHble 0603Ha4eHnst BULOB CUMMETPUMN.
OCHOBHOW 3aKOH CUMMETPUUN KPUCTaNoB..

Tema 4. O603Ha4yeHus knaccoB cummeTpum no A.LLleHchnucy, mexayHaponHblie 0603HaYeHUs
Knaccos cummetpum (cumeonuka epmaHHa-MoreHa) Cetka Bynbcpa

noMallHee 3afaHue , NpUMepHbIe BOMPOCHI:

Onpepnenexmne knaccos cummeTpun no A.llleHdpnncy n mexayHapoaHbIX 0603HAYEHUIA HA MOAENSX
KpUCTannoB H13Wen, cpefHen n Bbicwen katreropun. Kpuctannorpaduyeckme nocTpoeHns Ha cetke
Bynbda.

Tema 5. CumBonbl rpaHen u pebep kpuctannoB CMMBONbI rpaHen Kpuctannos. 3akoH arom
Cumeonbl pebep kpuctannos. Mx onpeneneHne 3akoH 30H - 3akoH Bencca

TecTnpoBaHune , npmMMepHbIe BOMPOCHI:

TecToBble 3a4aHna No cneayowmnm noHaTuam: OnpeneneHne Kpuctanna, kpuctannorpadpumn 3agaym
kpuctannorpadpum OCHOBHbIe CBOMCTBA KpUcTannuyeckmx ten OCHOBHbIE CBONCTBA aMOPMHbIX TeN
OnemeHTbl cummeTpun | poaa dnemeHTbl cummeTpun Il poaa Teopema Siinepa CnencTenst TEOPEMb
dnnepa Kpuctannorpaduyeckmne KoopamHaTHble cuctembl Kpmuctannorpaguyeckmne kateropum
Kpucrtannorpadguyeckue cuHroHmm Kpuctannorpaguyeckme knaccbl cummetpumn O6o3HaveHms
knaccos cummeTpun no A.lleHdonncy MexayHaponHbie 0603HaYeHUS KNacCoB CUMMETPUM
(cumBonuka N'epmaHa-MoreHa) 3akoH ["atom EanHuyHbIE rpaHu B KpucTannax pasnmyHbiX CUHIOHWIA

Tema 6. MpocTbie popmbl Kpuctannos O6uime npencrasneHns Mpoctbie hopMbl HU3LEN
kareropum lNpocTtbie popmbl cpenHen Kateropum lNMpocTbie hopMbl BbiCLLIEN KaTeropum
KOHTponbHas paboTa , NpuMepHble BONPOCHI:

Onwncanue mogenu no nnavy: dopmyna CUMMETPUN, CUHTOHMS, KaTeropus, 0603Ha4YeHne no
A.lWeHdnncy, mexayHaponHoe 0b6o3Ha4YeHre, onpeaeneHme NpocTbix OOPM, MX TUMNa, KONMYecTBa
rpaHen. NOCTPOEHNE cTepeorpaduyeckon Npoekunn 3IieMEeHTOB CUMMETPUN U NPOeKUMiA rpaHen
Kpuctanna

Tema 7. PocT kpuctannoB (KpuctannoreHe3suc) O6wme ceepeHns 06 obpasoBaHUM KpUCTanNoB
MexaHu3mbl pocTa Kpucrtannos

npe3eHTauunsa , npuMepHble BOMPOCHI:

Obpa3zoBaHue kpuctannos B npupoge: 1.Marmatnyeckoe 2.M'mapotepmansHoe 3. NMHeBMaTonnTOBOE
4 .BynkaHu4yeckoe

Tema 8. CTpyKTypHbie aedpekTbl B Kpuctannax Mopdoonornyeckme oCo6eHHOCTU peanbHbIX
Kpuctannos KpaTtkue ceseaeHUs 0 on3nm4yeckmx CBOMCTBaxX KpUCTannos MUHepanoB
3aBUCSLLUX OT KpUctannorpagpuyeckoro HarnpasneHuUsi

npeseHTaunsa , NpuMepHbie BONPOCHI:

MeTonbl nccnenoBaHWs BHYTPEHHEro CTPOEHNs KpucTtanios 1. PeHTreHoBckme MeTobl 2.
onekTpoHorpadusa 3. HentpoHorpadusa 4. Ontnyeckas cnektpockonus 5. MHdpakpacHas u
pamMaHoBCKas CrnekTpockonusa 6. PeHTreHocnekTpanbHble MeToabl aHanmsa PeHTreHOBCKui
MUKpOaHanmaatop 7. SNEeKTPOHHbIA NapaMarHUTHbIA pe3oHaHC 8. AnepHbIi MarHUTHbIA pe3oHaHC 9.
SlnepHblil raMmma-pe3oHaHc ? adbdbekT Meccbayapa

Tema 9. KpaTkue cBeaeHusi 0 MeToax BbipallluBaHMA KpUCTanios
npeseHTauuns , NpMMepHble BOMPOCHI:

KpaTkne ceeneHus o Metofax BbipawmsaHns kpuctannos 1. MeToabl BbipalwmBaHns KpUCTanios 13
pacTBopoB 2. BbipawmeaHme KpUCcTaninos n3 pacTBOPOB B BbICOKOTEMMNEPATYPHbIX pacnnasax 3.
MeTonbl BbipawmBaHns KpUcTanios U3 pacnnasa 4. Metoapl BbipalmBaHus KpUCTanios U3 ra3oson
(naposoit) goasbl

Tema . UToroBasi oopma KOHTpOns

MpuMepHbIe BONPOCHI K 3a4eTy:

1) TecT no TeopeTnyeckon YyacTn pasgenos: CUMMETPUS KPUCTaNN0B, CUMBOSbI FPaHeln 1 NPoCTbie
doopMbl (MPOMEXYTOYHAas aTTecTaumns)

TecToBble 3agaHns no cnegyrouwnMm NOHATUAM!

KTPOHHEBH
B_EPCHTET
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OnpegneneHuve kpuctanna, Kpuctannorpacpum

3afayv kpuctannorpadoum

OCHOBHble CBONCTBA KPUCTANINYECKUX TEN

OcHoBHbIE CBOMCTBA aMOPMOHbIX TeN

AneMeHTbl cummeTpun | pona

onemeHTbl cummeTpun |l pooa

Teopema Sinepa

CnepcTtBus TeopeMbl drnepa

Kpuctannorpaduyeckne KoopamHaTHbIe CUCTEMbI
Kpuctannorpadwuyeckune kateropum

Kpucrtannorpadunyeckne CUHroHun

Kpuctannorpaduyeckune knaccbl CAMMETPUN

O603HayeHns knaccos cummetpun no A.lLleHdpnucy
MexayHapoaHble 0603Ha4YeHMs KnaccoB cummeTpum (cumeonuka MepmaHa-MoreHa)
3akoH lMaton

EAMHMYHBIE rpaHmn B KpucTannax pasnyHbiX CUHTOHWUIA

3akoH 30H (nosicos) - 3akoH Bencca

Tunbl NpocTbIX hopM

[MpocTble GopPMbI HABLWER KaTeropmm

[MpocTbie oopMbl cpenHern kaTeropum

[MpocTble GOopMbI BbICWEN KaTeropum

2) KoHTponbHas pabota (KOHTPONb CaMOCTOSITENbHOM paboTbl No pasneny CMMMeTpuUs KpUCTansios)
OnuncaHve mogenu Kkpuctanna no nnady:

- onpegneneHue popmysbl CUMMETPUN MOLENU KPUCTANNa;

- onpeneneHne CUHroOHUKW, KaTeropum 1 Buaa CUMMETPUN KpucTanna;
- ornpeneneHne Konn4yecTesa eauHNYHbIX HanpasneHui;

- 3anncb reoMEeTPUYECKNX KOHCTAHT CUHIOHUN;

- 3anuncb knacca cummeTtpumn B cumeonax A.lleHdpnnca v 'epmana-MoreHa (MexayHapoaHOM
CUMBONUKE);

- NOCTPOEHNE CTepeorpagnyeckon NpoekLmn knacca CUMMETPUN C yka3aHEM HanpasneHnin ocen
KOOpAUHAT.

3) KoHTponbHas paboTta no cetke Bynbtha n cumMBonam rpaHeit (KOHTPONb CAMOCTOSITENbHOW
paboTbl MO pasaeny CUMBONbI FpaHeit 1 nogpasaeny cetka Bynbdha Tekywmii KOHTPOnb)

PeweHwve 3anay Ha ceTke Bynbda:
- NOCTPOEHME CTepeorpadnyeckon NPoeKLM ToHeK, 3a4aHHbIX CheprnyeckmMm KoopanHaTamu;,
- \amepeHure yrna mexay To4kamu, 3agaHHbIMU CPepMYECKMN KOOPANHATaMU;

- OnpepneneHne cdepuyecknx KoopamHaT nonca, SBASOWErocsi TtHoMocTepeorpadou4ecko
npoekunei rpaHmn (pebpa);
- U3MepPeHUe yrna Mexay asyms ayramv 60MbWnx Kpyros;

- onpeneneHne caepuyeckmx KOOpanHaT cTepeorpagonyeckor NPoekLUn 1 NopsiaKa NOBOPOTHON
ocw, No OJIHOW U3 TOYEK NPOeKLmK;

- MOCTPOEHNE CTEPEOrpamMMbl KpUCTania u onpeneneHne ero CUMMeTPUNn.
- onpeneneHne CUMBOJOB rpaHn (pebpa)

4) KoHTponbHas paboTta no onpeaeneHmnio NpocTbiX GOOPM U X NPOEKLMiA (MPOMEXYTOYHAS
atTecTaumnst Unn TeKyLNiA KOHTPOSb)

OnwncaHue Mogenu Kpuctanna no nnaHy:
- onpefeneHne oopmy bl CUMMETPUM MOLENN KpUcTanna;
- onpeaeneHne CUHroHMKn, kKaTeropun 1 Buaa CUMMETPUN KpUcTanna;

KETPOHHBH
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- onpeneneHne Kkonnyectea eanHNYHbIX H8.I'Ip8.BJ'I9HI/II7I;
- 3anncb reoMeTpn4eCkmnx KOHCTaHT CUHIOHWUN;

- 3anuncb knacca cummetpumn B cumeonax A.lleHdpnnca v 'epmana-MoreHa (MexayHapoaHOM
CUMBOJIVIKE);

- NOCTPOEHNE CcTepeorpagryeckon NpoekLmn knacca CUMMETPUN C yka3aHeM HanpasneHnin ocen
KOOpAWHAT.

- [aTb XapakTePUCTMKY KaxaoW N3 NPoCTbiX OOpM (KOMMYECTBO rpaHeit, YyactHas unm obwas
npocTtas popma, 3akpbiTas U oTKpbITasd npoctas opma)

- [aTb Ha3BaHWe Kaxaou NpoCcTon goopMbI, y4acTBYIOLWEN B OrpaHke Kpucranna,
HassaTb knacc cummeTpun (no obuer npocToi goopme)

5) Tembl ona pedpepatoB (Npe3eHTaunin) No pasneny KpuctTanioreHe3nc MMHepanos (KOHTPOMb
camoCTosATeNIbHON paboThbl MO pasaeny pocta KpUcTanios)

/13 BOOHbIX pacTBOpOB
Ksacupl
CerHeTtoBa conb

mapoTtepmanbHbIi MeTon KBapu, ucnaHackuii wnat, pyouH, nsympya, cdaneput, conanwr,
hbepporpaHaThl

3 pacTBopa B BbicOKOTEMMEPATYPHbIX pacnnasax
LeennT, conoopuT, KanbUWT, WNWHENb, U3YMPYd, (ONOronunT anMas

13 OrHeHHo-Xunakonm marmbl MeTo HoxpanbCKoro KopyHa, weennt, onioopuT, MeTos
Crokbaprepa-bpuaxmeHna kopyHa, Y-Al-rpaHat, cangoup MeTton BepHeiins candouvp, pyouH

3 razos 1 napos SiC kapbug KpeMHUs

MakcumanbHasi cymma 6annos 3a cemecTp - 100,
cknagpliBaeTcs U3 BKNanoB 3a paboTy B cemecTpe - 50 6annos,
3a 0oTBEeT Ha 3a4eTe - 50 6annos

CPC BkntoyaeT cnepytowme Buapl pabor:
- N3Y4YEHME TEOPETMNYECKOro NEKLUMOHHOro Matepmana;

- npopaboTka TeopeTM4eckoro Matepuana (KOHCNeKTbl NeKUWii, OCHOBHAas U OOMNONHUTENbHAS
nutepartypa);

- paboTa C aneKTPOHHbIMY y4eOHO-METOANYECKMI MaTepuanamm no Temawm;

- camocTosaTenbHasa pabota ¢ MOLENSMU KPUCTANNOB Pa3NNYHbIX CUHTOHNIA

- BbINOJIHEHWE 3a0aHNI MO NPONAEHHBIM TEMaM;

- NOArOTOBKA K CEMMHAPCKUM 3aHSATUSIM 1 K KOHTPONbHBIM paboTam.

Mo peaynbTtatam ocywecteneHns CPC npumeHsaoTCcs cneayowmne Buabl KOHTPONS:

- onepaTmMBHbIV KOHTPONb (NMPOBEPKAa KOHCMEKTOB, PELEHHbIX 3a4a4, BbiNMOHEHHbIX 3a0aHW,
BbICTYMN/NEHNS HA CEMMHapax);

- py6exHbIli TECTOBbIV KOHTPOJb 3HAHWIA (KOHTPONbHbIE PabOoThI).

7.1. OcHOoBHas nuTteparypa:

BparvHa, B. W. Kpuctannorpadusi, MuHepanorust n oboraieHne nonesHbix MCKonaembix
[OnekTpoHHbI pecypc] : yueb. nocobue / B. V. bparuHa. - KpacHosipck: Cnb. penep. yH-T, 2012. -
152 c. - ISBN 978-5-7638-2647-0. URL.: http://znanium.com/bookread.php?book=492236

AHuknHa, B. . OcHoBbl kpuctannorpadum 1 4edekTbl KpUCTaninyeckoro CTpoeHns [ONeKTPOHHbIR

pecypc] : MNpaktukym / B. L. AHukuHa, A. C. Canaposa. - KpacHosipck : Cub. doegep. yH-T, 2011. -
148 c. - ISBN 978-5-7638-2195-6. URL: http://znanium.com/bookread.php?book=441367
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Obwas TexHonorusi cunmkatos: Y4ebHuk / J1.M. CynumeHrko. - M.: UH®PA-M, 2010. - 336 c.: 60x90
1/16. - (CpenHee npodpeccuoHanbHoe obpasoBaHue). (obnoxka) ISBN 978-5-16-003832-2, 200 aKa3.
URL: http://znanium.com/bookread.php?book=205734

7.2. lononHutenbHasa nuteparypa:

Epemun H.H., Epemuna T.A. 3aHumarenbHas kpuctannorpadpus. - M: MUMHO, 2013. - 148 c. URL:
http://e.lanbook.com/view/book/56566/

LibiknH, P. A. Teonornyeckne cpopmauum [OnekTpoHHbI pecypc] : y4eb. nocobue / P. A. LibikuH, E.
B. MpokateHb. - KpacHosipck : Cubupcknii chenepanbHblii yHnsepcutet, 2011. - 68 ¢. URL:
http://znanium.com/bookread.php?book=443157

7.3. UHTepHeT-pecypcChbl:

Mineral data on individual species are linked to the following mineral table by crystallography, -
http://webmineral.com

Kpuctannorpaduyeckas n kpuctannoxmmmyeckas basa gaHHbIX ons MUHepanoB U UX CTPYKTYPHbIX
aHanoros VIHCTUTYTa akcnepuMmeHTanbHon MmuHepanorum PAH - http://database.iem.ac.ru/mincryst

MwuHepanorunyeckas 6asa faHHbIX 0fHa U3 Hanbonee NonHbIX 6a3 AaHHbIX NO MUHEpanam B
NHTepHeTe. - http://www.mindat.org/

CcnpaBoYHKK Mo Kpuctannorpadgpuu - http://www.ggd.nsu.ru/Crystal/help.html
CTPYKTYPbl HEKOTOPbIX KpUcTannos - http://departments.kings.edu

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUMIUHbBI(MOOYNS)

OcBoeHune gncumnnunbl "Kpuctannorpadgua” npegnonaraet UCNonb30BaHNE Cnenyowero
MaTepuanbHO-TEXHNYECKOro obecneyeHuns:

1) Konnekumsi npvpoaHbIX KpUCTaNNoB MUHEPANoB B 3ane kpuctannorpadum Meonormyeckoro Myses
nM.A.A.LLTykeHbepra

2) Konnekumsi CUHTETUYECKMX KPUCTaNNoB pa3nuyHblX crnocoboB BbipaluMBaHus B 3ane
kpucTannorpadum Meonornyeckoro myses uMm.A.A.LLTykeHbepra

3) Konnekunsi npMpoaHbIX CPOCTKOB KPUCTaNI0B MUHeEpanos ['eonorn4yeckoro myses
nMm.A.A.LLTykeHbepra

4) Konnekuns npMpoaHbIX KPUCTaNI0B MUHEPANoB Kadpeapbl MUHEpPanornn n netporpagun
4) Konnekunsi KapTOHHbIX MOLENen KpUCTanoB MUHEPanos

5) Konnekuns nepeBsiHHbIX MOLENEn KpUCTanioB MUHEPanoB

6) Obpasupl ceTok Bynbdha v kanbku

7) Konnekumns wapukoBbIX CTPYKTYP MUHEPANoB

8) NMnakatsbl

9) KoMnbtoTepHbI Knacc Ha 8 KOMMbOTEPOB C BbIXOLOM B UHTEPHET

MNporpamma coctaBneHa B cooTBeTCTBUM € TpeboBaHnsamMm @I OC BIO un yyebHbIM nnaHom no

HanpasneHuo 020700.62 "lMeonorusa” n npodounnio NOAroToBkM ['€010rMs 1 reoxnMmns roproHmnx
NCKOMaeMbiX .
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Mporpamma ancumnnuubl "Kpuctannorpadgus”; 020700.62 Meonorus; 3asenytowmii otaenom acnupaHtypsl Hypuesa E.M.

ABTOpP(bI):

Hypvesa E.M.

" 201 __r.
PeueH3eHT(bl):

BaxtuH A.W.

" 201 __r.
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