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Conepxanue

[enu n 3aa4n JUCUMIIUHBI
Mecto nucuurmnuasl B ctpykrype OITOIT
TpeOoBaHus K pe3yJbTaTaM OCBOCHHS TUCLMILIAHBI

ConeprkaHue U CTPYKTypa AUCIHUILIAHBI

4.1 ConepxaHue JUCHMILIMHBL, CTPYKTYPUPOBAHHOE 110 TEMAM,

C YKa3aHHEM BHJIOB YYEOHBIX 3aHITHI U OTBEJIEHHOTO HAa HUX KOJIMYECTBA
aKaJIeMUYECKUX YacOB
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1. lleaun u 3a7a9u AU CHUAILIHHBI
[lesb: HayYUTh CTYJIEHTOB MOHUMATh U, C ATUX IMO3UIUNA, UHTEPIPETUPOBATH

CBSI3b CBOMCTB KPUCTAJLUIOB (MHUHEPAJIOB) C UX CTPYKTYPOM U XMMUYECKUM COCTABOM,
ONMUCHIBATh BHEIIHIOI W BHYTPEHHIOK CTPYKTYPY MHHEPAJIOB C HCIOJb30BAHUEM
CHEUaIbHOW TEPMHUHOJIOTHH. [IOArOTOBUTH CTYIEHTOB K BBINOJHEHUIO aHaIu3a
JAHHBIX TOJEBBIX M JIA0OPATOPHBIX HCCIEAOBAHUI KPUCTAUIMYECKOIO BEIIECTBA,
M3YUYEHHIO CIIEHHAIBHBIX T€0JIOTUYECKUX JUCIUIUIMH.

3a/1ayy Kypca: U3y4uTh OCOOEHHOCTH NPOSBIECHUS KPUCTAIMYECKON IPUPOJIbI
MUHEPAJIOB M BBITEKAIOMIUX M3 AITOro UX (GU3NUECKUX U (U3UKO-XUMHYECKUX
CBOMCTB;  pAacCMOTPETh  CYIIECTBYIOIIME  TEOPETHYECKUE  IIOJOXKEHUA O
3aKOHOMEPHOCTSIX CTPOEHUS, COCTaBa U CBOWMCTB KPUCTAIOB, OOYyYUTH CTYACHTOB
HaBbIKaM MPAKTUYECKOTO aHAJIN3a BHEIIHETO U BHYTPEHHErO CTPOEHUS KPHUCTAIIOB;
pa3oupatbCcsi B CHMMETPUU U MOP(OJIOTMU KPUCTAIUIOB; C(POPMUPOBATH HABBIKU IO
ONMMCAHWIO BHEHMIHUX (OPM MHHEpaANOB, HAY4YUTh OA30BBIM IMPEACTABICHUSIM O
npoiieccax KpUCTALUTO(MUHEPaAI0)oOpa3oBaHuss B MPUPOIHBIX YCIOBHSAX; CO31aTh
OCHOBY [IJI1 NPABWJIBHOM HHTEPIIPETALMU PE3YJIBTATOB CAMOCTOSTEIBHON HAayYHOMU
paboThl; 00ecreynTh HEOOXOAUMYI0 TEPMUHOJIOTMUYECKYIO 0a3y Uls MOHUMAaHMs
CIEHUAIBHON JINTEPATYPHI.

2. Mecro mucuumiannsl B cTpykrype OIOII

Hucrumunaa oTHOcuTes K 0s1oky b1 (uciumimnasl) 6a30Boi 4acTH yueOHOTO
maHa o crnennanbHocTy 21.05.02 IpukinagHas reonorus.

Hucrumnaa «Kpucramnorpadus» GopMupyeT OCHOBY ISl MOCIEIYIOIIETO
WM3yYeHMS TaKWUX UCIUIUINH, Kak «MmwuHepanorus», «llerporpadus», «MeTtomabl
MCCIIEIOBAHNSI MUHEPAIBHOTO BEIIECTBAY, «I eoxumusty, «JIutomorus».

st ocBoenust auctuiuinHbl «Kpuctamnorpadus» CTyACHTHI JTOKHBI 3HATh
OCHOBBI:

e MaremaTuku (reoMeTpusi);

e XuMuu (TUIBI XUMUYECKOW CBSI3U; MEPUOJUYECKAST CUCTEMAa XUMHUYECKHUX

2JIEMEHTOB; 3P PEKTHUBHBIC PAINyChl aTOMOB U HOHOB);



o Ousuku ((ha3zoBbie COCTOSIHUS BEIIECTBA; ONTHKA; TUIABJICHHUE; PACTBOPEHHUE;
KPHUCTAJTU3AIHS).

Hucuunnuna  «Kpucramnorpadus» — Gopmupyer  OpeiacTaBi€HUS O
KPUCTAJUIMYECKOM COCTOSIHUM BEIIECTBA HEOOXOAUMBIX JIJIsi U3YUYEHUS MOCIETYIOITIX
CHEIUATbHBIX JUCIUIUIMH, TIO3TOMY B y4eOHOM IUIaHE TUCLUIUIMHA MTPEICTABICHA HA
1 xypce B 1 cemectpe.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS JUCUUIINHbBI

[Iporecc ocBOeHMS AUCUUILIMHBI HAIIPaBJIeH Ha (POPMUPOBAHUE KOMIIETCHIIUU
B cootBeTcTBUU ¢ ®I'OC BO 1 OITOII BO no cnenunansHoctu 21.05.02 [puknaanas
I'€O0JIOTHSL:

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00y4eHHS M0 JMCHMILINHE,

COOTHECCHHDBIX ¢ HHAUKATOPAMHA JOCTHKCHUA KOMIICTCHIIUA

KoMmnerennus HNuaukaropsl Pe3yabTarsl 00yueHus
KOMIIeTeH U
OIIK-13 HJIK onk13a 3HATD:
Cnocoben uzyuamo u | Ucnonvzyem coeépemennvle | 3HATH OCHOBHBIE 3aKOHEI
anaiusupoeanio Memoobl U3Y4UEHUA KpI/ICTaHHI/I‘IeCKOﬁ CTPYKTYPBI,
Beuiecmeettblll cocmas | 6ewecmeenno20  CoCmMasd | gyemmneit (HJOpMbI, XUMHIECKOTO

2OPpHbIX NOPOO U pyo0 U | 20pHBIX NOPOO U pYO
2€0J1020NPOMbIULIEHHblE U
2enemuyecKue munsvl
MeCmOopOAHCOeHULl NONEe3HbIX
UCKONAeMblX Npu peueHuu

COCTaBa, (U3MYECKUX CBOUCTB
u yCIOBUI oOpa3oBaHus
KPHCTaJJIOB BO B3aUMOCBSI3H;

CIIELIUATIBHYI0 TEPMHUHOJIOTHIO

3a0a4 N0 PAYUOHANLHOMY U AUCHHILTAHBI,
KOMINEKCHOMY — OCBOEHUIO OCHOBHBIE 3aKOHOMEPHOCTH,
MUHEPATIbHO-CbIPbEBOT XapaKkTCpU3yoIUue BHCIIHEC H
ba3zvl BHYTpEHHEE CTpOECHHE
KpPHUCTAJIIOB,
KpPHUCTAJUIOI€HE3UC.
YMers:
- OIPEEITUTD AJIEMEHTHI

CUMMCTPHUHN KpucTajia u
IIPOBECTH €T0 KJIACCU(PHKALIHIO;
Ha3BaTh NPOCTYIO HOPMY;
ONPEICIUTh B KOMOMHAIUAX
pocThie (GOPMBI,
0XapakTepU30BaTh BHEILIHUE
bopmbl 151 BHYTPEHHEE
CTPOEHHE KPUCTAJIIOB.

Baajers:
npuéMamu OITMCAHMUS




Pa3IUYHBIX  KPUCTAJUIMYECKUX
CTPYKTYpP MUHEPAJIOB.

OIIK-13
Cnocoben usyuamo u
aHaIU3UpPOBams

6eulecmeenblil cocmas
20OPHbIX NOPOO0 U pyo U
2€0/1020NPOMbIUUIEHHbIE U
2eHemuyecKue munvl
MeCmopoNCOeHUIl NONE3HbIX
UCKONAeMblX Npu peuteHuu
3a0ay no payuoHaIbHOMY U
KOMNJIEKCHOMY — OCB0EHUIO
MUHEPANTbHO-ChIPbEBOTl
baszwl

UJIK onki13.2

Ilposooum  onucanue u
Kaaccuguyupyem  20pHvie
nopoovl u pyovl, 8 MmMoM
yucie  udeHmuguyupyem
MUHepanvl U 2opHble

nOpOObl u ycmanaenueaem
83AUMOCEA3b C ux
6eUeCn6EeHHbIM COCNMABOM

3HaTh:

3HaThb  OCHOBHBIE  ITPOIIECCHI
MUHEPaI000pa30BaHMUS;
OCHOBBI KJ1accupuKaIiu,
HOMEHKJIATYphl M  XHMH3Ma
MUHEPAJIOB;

CHEHUAIIBHYIO TEPMHUHOJIOTHIO
JIACIUITINHEL.

YMern:

aQHAJIM3UPOBATh TUIOMOpP(HBIE
O0COOEHHOCTH MUHEPAJIOB IS
YCTAHOBJIEHUS MX CBSI3U C
HOPUPOIHBIM TreHETUYECKUM
MPOIIECCOM OOpa30BaAHMUS;

OTIPEeNIEIISTh U JIeNIaTh OTMCAaHNe

MHHCPAJIOB 10 KOMIIIICKCY
buznIecKux CBOIICTB u
ANAarHOCTHUYCCKHUX IMPU3HAKOB.
Baajaers:
HaBbIKaMH
KpUcTaorpaduyeckoro
OIIHMCaHUuA u aHaJin3a
MHHCPAJOB.
4, COOEP KAHUE U CTPYKTYPA JUCHUIIJINHBI
O6bem aucumianabl cocrapiser 3 3E, 108 yacos.
N3  Hux peanu3yercss C HUCIOJIb30BAHUEM DIIEKTPOHHOTO  OOy4YeHHs
JTUCTAHITMOHHBIX 00pa30BaTeIbHBIX TeXHOJOTHA O YacoB.
dopma NpOMEKYTOUHOM ATTECTALMN: 3aYET.
Bupa yue0Hoi padoThbl Bcero Kypc
4acos /
3a4eTHBIX 1
eIUHUIL
KonTtakTHas padora (Bcero) 18 18
B ToMm uncie:
Jlexuyn 10
[IpakTrueckue 3aHATUS 6
CamocTosTenbHas pabota (BCero) 83 88
B ToM uncne:




Pedepar 8
PaGoTta Hax BommpocaMu 7151 CaMOTIOATOTOBKH 62
10 JIUCUUIIIIUHE
[ToaroToBka gokmnana 6
[ToaroroBka k 3a4€Ty 12
Bua mpoMexxyTOuHOM arTecTalun 3a4éT
OO01mast Tpy10€MKOCTb, 108 108
YaChl

3 3
3a4€THBIC CAUHUIIBI

4.1 Conepxanue JMCUMILIMHBI, CTPYKTYPUPOBAHHOE 110 TEMaM, ¢ YKa3aHMEM BH/I0B
YueOHBbIX 3aHATHI U OTBEIEHHOI0 HA HUX KOJIHYECTBA aKAJIeMHYECKUX YACOB

TEMA 1. BBEJEHUE. OCHOBHBIE CBOMCTBA KPUCTAJLJIOB

[Ipenmer u 3anaun Kpucramiorpaduu, e€ MECTO Cpelid JpYIUX €CTECTBEHHBIX HayK, CBSI3b C
HUMH. OCHOBHBIE 3Talbl CTAHOBJIEHUS M Pa3BUTUS HayKu O Kpucramiax. Ponb kpucramiorpadpuu
IIPU UCCIIEI0OBAaHUSAX MUHEPAJIOB U F€OJIOTUYECKUX ITPOLIECCOB.

ArperaTHble cocTOsiHMS BeulecTBa. [loHsATHE O OMMKHEM M JajdbHEM HOpPsIKE B TBEPAOM
teste. Kpucrtamn u kpucramummdeckoe BeniectBo. OOLue CBOMCTBA KPUCTAJUIOB: OJHOPOAHOCTD,
AQHU30TPOIMS,  CUMMETPHYHOCTh,  CIIOCOOHOCTb  camoorpansaThcs.  [lonukpucramisl U
MOHOKpUCTaJIJIbl. BeKTOpHBIE U CKalspHbIE CBOICTBAa KpHUCTAUIOB. PacrpocTpaHeHHOCTh
KPUCTAJIJIOB B IIPUPOJIE.

TEMA 2. KPUCTAJIVIOTEHE3UC

[Ipuunebl U ycnmoBus oOpa3oBaHus KpHucTawioB. Ilporecchl 3apokieHus, pocrta U
pa3pylieHusl KpHUCTaUIOB B Ta30BOM, >KuAkoM u TBEpHoM (asax. beicTpopacTyume u
MeJIeHHOpacTyIue rpanu. [IpaBuiio «ectecTBeHHOro oTOopa» mpu pocrte rpaneil. PBC-nenouku,
ux Buabl. lloHATHE O CTaOMIBHOM, PABHOBECHOM, METACTAOMJIBHOM COCTOSIHUM KPHUCTANIOB U
KpHcTamiooopa3ymoluieil cpenibl. [OMOreHHbIe ¥ reTepOreHHbIe MPOLECCHl 3aPOXKICHHS KPUCTAILIOB.
@DaKTOpHI, BIUAIOIUE HA CAMOIIPOU3BOJIBHOE 3apPOXKICHNE KPUCTAIUIOB B IIpupoae. Meracomaros.

TEMA 3. KPUCTAJVIOMOP®OJIOI'UA
Kpucrann, ero rpanu, pebpa u BepmuHbl. Mopdonorus. ['onnomerpus. Cssizb
BHEIIHEeH (OpMbI U BHYTPEHHEr0 CTPOEHUs KpucTayuioB. dopma KpUCTAJUIOB. 3aKOH MOCTOSIHCTBA
JIBYrpaHHbIX yrioB. [IpocTble U KOMOMHAIMOHHBIE (POpPMBI TpaHel, pebep M BeplinH. BHemHue
dbopmbl 1 aHaTOMUS KpucTayuioB. CkeneTHble GOpMbI KpUcTaJuIoB. Kpuctamiueckue JBOWHUKY.
TEMA 4. OIIMCAHUE CUMMETPUU KPUCTAJLJIOB

OneMeHThl CHUMMETPUM KPHUCTAIOB: LIEHTP, IUIOCKOCTH M OCH (IIOBOPOTHBIE U
WHBEPCUOHHBIE) CUMMETPHUH. BUIbl CUMMETpHH, CHHTOHUM, KaTETOpUU U UX Kiaccuduxanus. 32
kpuctamorpadpuyeckue rpymnmnbsl. dopmyna cummerpuum Kpuctaiia, [IpaBuia cocTtaBiieHUsS
dopmynel  cummerpun. CumBonuka [lendnnca, MexayHapogHas CHMBOJHMKA, CHMBOJIMKA
dopmynbl cummeTpun. [IpocTpancTBeHHbIE rpynibl cuMMeTpud. O003HaYeHHEe TPOCTPAHCTBEHHBIX
rpynn CUMMETPHH.

TEMA 5. CHMBOJIbI TPAHEN U PEBEP KPUCTAJLJIOB
[Tonatne «cumBON rpaHu Kpuctamia». CrHocoObl ONpelesNeHus CHMBOJIOB TpaHel
KpUCTaJIJIOB. YeTBEpThIi MHAEKC B CHUMBOJIaX I'paHEHl KPUCTAJIJIOB T'€KCArOHAIBHOM CHUHIOHMH.



[Tapamerpsl rpaHeil. 3akoH ['atoM — 3aKOH paUMOHAIBHBIX IapamMeTpoB. EnuHWYHAs TrpaHb.
CumMBoIIBI pEOEp KPUCTAIIOB, UX ONpE/IEIEeHuE.
TEMA 6. IPOCTBIE ®OPMbI KPUCTAJIJIOB

[Tonsitue "mpocras ¢gopma kpuctamioB". OOmas W 4acTHbIC MPOCThIE (OPMBI KPUCTAIOB
pa3nuYHbBIX KiIaccoB. [onmaap Kak COBOKYIMHOCTh MPOCTHIX GopM. OTKPBITHIE U 3aKPBIThIE TIPOCTHIC
dopmsl. [IpocTbie GOpMBI HU3IIUX, CPEAHUX U BBICHIEH CUHTOHUH.

TEMA 7. OIIMCAHUME BHYTPEHHEI'O CTPOEHUA KPUCTAJLJIOB

Crpykrypa kpuctamuioB. CTpykTypHble enuHuubl. KoopanHanuoHHBIE 4YHMcIa U
KOOPJAMHAIIMOHHBIE MHOTOTPaHHUKH. Yucio (GopMynpHBIX eIUHUL. ['€oMeTpHuYecKue Ipeelbl
YCTOMYMBOCTU MOHHBIX CTPYKTYp CTpYKTypHBIE MOTHUBBI: KOOPIMHALMOHHBIM, OCTPOBHOW,
LIEIIOYEYHBIM, CIOMCTBIA M KapKacHbd. [IpocTpaHCTBEHHas KpUCTaUIMYECKas peuieTka u e
JJIEMEHTBI: Y3IIbl, PsAbl, IUIOCKME CETKH M JJIEMEHTapHbIE SYEUKU. YTJIOBBIE M JIMHEHHBIC
rapamMeTpbl KpPUCTAUIMYECKUX pemeTok. Tumbl KpuUcTauIM4ecKux pewmetok bpass. Teopus
IUIOTHEHUIINX YIAKOBOK U €€ MCIIOJIb30BAHKE ITPU ONIMCAHUM CTPYKTYP MHUHEPAJIOB. | 'ekcaroHanbHas
IUIOTHEWIIas ~ ymakoBka. KyOwueckass ImUIOTHeHIIass — ymakoBKa.  [IMOTHOCT — yHmaKOBKH
KPUCTAJTINYECKON CTPYKTYPHI.

TEMA 8. TUITbl XUMHWYECKHNX CBA3EN B KPUCTAJLIIAX

Tunel  XUMHUYECKOM  CBSI3W B KpucTauiaXx.  KpUCTAIUIOXMMMYECKHE  PAIUYCBHI.
['omonecmuyeckue W rerepojaecMudeckue  CTpykTypbl. CBsd3p cocTaBa MHHepaida C
KPUCTAJZIMYECKOM  CTPYKTYpOW. OHEpPrus KpPUCTALIMYECKOW PEIIETKM MHUHepala — Kak
XapaKTEPUCTUKA €r0 YCTOMYUBOCTH.

TEMA 9. KPUCTAVIOXUMHUYECKHE OCOBEHHOCTHA
CTPYKTYPbl MUHEPAJIOB

[Tonmumopduszm. OcobGeHHoctu mnonuMopdubIx mepexonoB. [lomumopdHbie MoAMPHUKAIUY.
[Momutunuszm. M3omopdusm. Buabl u  THmel u3oMopdu3Mma, YCIOBHS €ro  IMPOSBICHHUS.
[TpakTuyeckoe 3HaueHue uzomopdusma. Mopdorponus. 3aKOHOMEPHOCTH MOP(POTPONHMU U HX
KpUCTaJTIOXUMHUUecKast npupoga. OcoOEHHOCTH CTPYKTypbl cuiaukaroB. OrmnpeneneHue Tuma u
(GopMyIbl  KPEMHEKHCIOPOAHOIO MOTHBAa B CTPYKTypax cuiaukatoB. Moaudukanuu SiOs.
Knaccugukarus CHIMKaTOB MO MX KPEMHEKHCIOPOJIHBIM MOTHBAM.

4.2. Tlnan BHeayIUTOPHOWH CAMOCTOAAITEJbHOWH PadoThHI 00y4YalUIUXCS IO
TUCHMILTHHE.

Hnst popmupoBaHusi BhIIIEOO03HAUYCHHBIX KOMIIETCHIIMM CTyJI€HTaM B T€UCHHE
ceMecTpa TMpeyiaraeTcs BbBIIOJIHUTh MPE3EHTAIMI0 MO BBIOpAHHOMY MHHEpay,
COJZIEPIKAILYIO CIIEIYIOIINE CBEIECHUSA:

CJIAMA 1 TuTynmbHEIM cnaifn. BHIIONHAETCS B COOTBETCTBHH C HPUIATAEMEIM
oOpasiom.

CJAMJI 2 O6mue cBeieHNs 0 MUHEpale: Ha3BaHHe, XUMHYecKas (hopMyIa.
CJAMIBI 3-4 OcHOBHBIE MECTOPOXKICHNS KPHCTAILIOB JaHHOTO MuHepana (Poccus
W JIpyrue cTpaHbl). PacmpocTpaH€HHOCTP B TIPUPOAHBIX yclIoBUSX. (MOXKHO
MIPUBECTHU KaAPTY, HA KOTOPOH 0003HAUYEHBI MECTOPOK/ICHHUS. )

CJAMJI 5-6 Kak mporcXomuT pocT KPHCTAIUIOB JaHHOIO MHHEpaa B IIPHPOIHBIX
ycnoBusix. [Ipu kakux Temmeparypax M JaBJICHUSX MPOXOJIUT MPOIecC 00pa30BaHUS
kpuctaiuioB. Kakoil Thn pocrta Kpucrasmia (M3 pacTBOPOB, U3 PACIIaBOB, U3 ra30BOil
¢da3bl, U3 MapoB, U3 TUAPOTEPMANIBHBIX PACTBOPOB, U3 TBEPAOU (pa3bl, 0Opasyercs B
pe3yJbTare METacoMaTo3a, NEPEKPUCTAILITU3ALINH ). [IpowmocTpupoBaTh
dboTtorpadusMu u cxemamu.

CJAMJIBI 7-8 Oco6eHHOCTH BHEIIHETO CTPOCHHS KPUCTAILIOB JAHHOTO MHHEpaJa.
Kakue mnpocteie (Gopmbl XapaKTepHbI IS BHENIHUX (OpM JTaHHOTO MHUHEpasia
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(MpOWLTIOCTPUPOBATh PUCYHKAMH, pealibHble (OpPMBI KpHCTauia, uaeanbHbie). K
KaKOM CHHTOHMM OTHOCHUTCS, K Kakoil kareropuum cummerpuu. Kakas Qopmyia
CUMMETPHH.
CJIAMI_ 9-10 OcoGeHHOCTH BHYTPEHHEro CTPOEGHMS KpPHCTANOB JAHHOTO
muHepana. Kakas pemérka bpaBd 1o Tumy UEHTPOBKM, TIO CHHIOHHUHU
(MpOMIUTIOCTPUPOBATh  PUCYHKAMM). XapaKTEPUCTUKU DJIEMEHTapHOW  sUeiKU
(mapaMeTpbl 3JeMEHTapHOM siueiiku mnpuBecTH). K Kakol CHHTOHUU OTHOCUTCS
anemMeHTapHas sdenka. [lapameTpsl Kpucrammueckon pemérku. pyrue cBeneHus
00 OCOOCHHOCTSIX BHYTPEHHEIO CTPOCHUS — TMOJMUMOP(PHU3M, TMOJUTHIIHA,
u3oMop(hu3M, HaIU4YMe MpPHUMECe, KOTOpble OOYCIOBIMBAIOT IICHHBIE CBOWCTBA
JAHHOTO MUHEpasia. YKa3aTh: BO3MOXHO JIM ONHMCAHUE CTPYKTYpbl MHUHEpana ¢
MTO3ULMI IPUHIMIIA IUIOTHEUIIEH YIIAKOBKH.
CJAMJI 11 Tun XxuMuueckoii cBs3m (cBs3eil) B JAHHOM MHHepale. YKa3aTh: CBA3b
TOMOJIECMUYECKAsl UIIU T€TEPOIECMUYECKasl.

4.3. Coaep:kaHue y4eOHOr0 MaTepuasa
JIJ1st CTYZI€EHTOB OYHOT'O OTJEJICHUS:

Ne HaumeHnoBaHue TeMBbI = E -
/ = ! W ~
n/a JOUCHHUITIINHBI & =t % 8 o
= B Q m
1. | BBenenue. OcHOBHBIE 2 2 3 7
CBOMCTBA KpPUCTAJLJIOB
2. | Kpucramnorenesuc 4 - 6 10
3. | Kpucramnmomopdomnorus 4 2 6 12
4. | Onucanue CUMMETPUH 6 4 8 18
KPUCTAIIJIOB
5. | CumBoubl rpaHeil u pédep 2 2 3 7
KpPHUCTAJUIOB
6. [IpocTthie hopMbl KPUCTATIIOB 2 2 4 8
7. | Onnucanne BHYTPEHHETO 6 2 6 14
CTPOEHHMSI KPUCTAJJIOB
8. | Tumpl XUMUYECKUX CBSI3EH B 2 2 6 10
KpHUCTaJIax
9. | Kpucrammoxumudeckue
OCOOEHHOCTH CTPYKTYPHI 8 2 10 20
MUHEPAJIOB

4.3.111epeveHnb JIaOOPATOPHBIX 3aHATHIA
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No Ne TemMbl S 2 =
HaunmenoBanue 1abopaTopHbIX padboT o 2 o Q
/I | JUCHAIUIAHEI S5 5 &
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F
1 2 3 4 5
OcHOBHBIE CBOMCTBA KPUCTATNIMYECKOTO
1. 1 BellecTBa 4 3,4
«Kpucramiorpadpuueckuii cuMIo3nym»
2. 3 OrnpeneneHne CHMMETPUH KPUCTAIIIIOB 6 14
Onpenenenue Mop(dooruueckux
3 4 XapaKTepUCTHK BHEIIHUX (OPM KPHUCTAIIIOB. 6 4
IIpocTeie hopMbI KpHCTAIIIOB
4. 1234 [TpomexxyTounas aTTecTaIus CTYJICHTOB: 2 5
KOHTpOJIbHas paboTa
5. 5 [Ipuémbr  ompeneneHuss CHUMBOJIOB TpaHe 9 14
KpHUCTaJJIOB ’
0. 5] W3zyuenne mpocTeix (HopM KpHUCTAILIOB 4 14
[MnotHeimme ynakoBku. Yucino ¢opMynbHBIX
7. 7 €IUHNILI. Koopaunanmonnoe YHCIIO, 6 4
KOOPJAMHAIIMOHHBIN TTOJIUAJIP
[IpocTpaHcTBEHHBIE KPUCTAIIIMYECKUE PELIETKU
8. 8 U CTpyKTyphl. OrmpeneneHue Tuma pemeTKu 4 2,4
bpage
9. 9 Nzomopduzm. Omnpenenenue SHEPTUU 4 14
KPUCTAJUIMYECKOMN pEeIETKH KPUCTAIIIIOB. ’

* 1-npoBepka 3aJaHus; 2- 3acHylIMBaHUE U 0OCYXKIECHUE TOKJIaa, Mpe3eHTAIuu; 3 —
YCTHBIM OMPOC B BUJE KOJUIOKBUYMA; 4 — MUCHBMEHHBIM OMPOC IO BOIpPOCAM JIs
CaMOCTOATENLHOM pabOTHI CTYJIEHTOB; S - KOHTPOJIbHAS padoTa.

4.4. Meroanyeckne YKa3aHUsl 1O OPraHM3alMH CAMOCTOAITEIbLHOH PadoThI
CTY/IEHTOB

CamocrositenbHast ~ pabota -  IulaHupyemas — ydeOHas,  y4eOHO-
UCCIIeIOBAaTENbCKas, Hay4YHO-HCCIeA0BaTeNbCcKasi paboTa CTYJIEHTOB, BBIMOJIHsAEMAs
BO BHEAyAUTOpPHOE (ayIWTOPHOE) BpeMs MO 3aAaHUI0 W TPU METOJUYECKOM
PYKOBOJICTBE TIperojaBarens, HO 0e3 ero HemoCpelCTBEHHOTO Yy4acTHs, WU TpH
YaCTMYHOM  HEIMOCPEJACTBEHHOM  y4YacTHUH  MpEnojaBareis,  ONpelessionero
COJIEpKaHUE M MPABUIIHBHOCTH BBITIOJTHEHUS CAMOCTOSATEIHHON PabOThI CTYACHTOB.

3agauaMu caMOCTOsITeIbHOM paboThl cTyaeHTOB (CPC) sBasitoTCs:



- CHUCTEMaTH3alis W 3aKPEIUICHHE IMOJYYCHHBIX TEOPETUYCCKUX 3HAHUU H
MPAKTUIECKUX YMEHHUH CTYACHTOB;

- yr1yOJIeHHe U paclIupeHre TEOPETHUSCKUX 3HAHUH;

- (dopMHUpOBaHHE YMEHHUH WCIOJIH30BaTh CIPABOYHYI0O M CICIHAIBHYIO
JUTEPaTypy;

- pa3BUTHE TMIO3HABATEIBHBIX CIIOCOOHOCTEH H aAKTUBHOCTH CTYJICHTOB:
TBOPYECKOU WHUIIAATUBHI, CaMOCTOSITEIIbHOCTH, OTBETCTBEHHOCTH u
OpPTraHW30BaHHOCTH;

- (opmMupoBaHHE CaMOCTOSITEIPHOCTA  MBINIIEHUS, CIOCOOHOCTEH K
CaMOPa3BUTHIO, CAMOCOBEPIIICHCTBOBAHHIO M CAMOPCaTU3allNH;

- Pa3BUTHE HCCIIEIOBATEIBCKUX YMEHHUI;

- HWCIOJB30BaHWE Marepuanga, COOpaHHOTO U TIOJYYCHHOTO B  XOC
CaMOCTOATENbHBIX 3aHATUN Ha IPAKTUYECKUX 3aHATHUSX, IPU HanmucaHuu pedepara u
MOATOTOBKE MPE3EHTAIWH, JJI YCIEITHONW C/IauM 3a4eTa M0 JUCITUIUIMHE.

CamocrosiTenbHas paboTa CTyAEHTa BKIIOYAET TEKYIIyI0 W TBOPYECKYIO
poOJIEMHO-OPUEHTHPOBAHHYIO caMOCTosATeIbHYI0 padoTy (TCP).

Texymas CPC HanpapiieHa Ha yriyOJieHUE W 3aKpeIICHUE 3HAHUM CTYJIeHTA,
pa3BUTHE MPAKTHUYECKUX YMEHUN U BKIIFOYAECT:

- paboTy ¢ JIEKIIMOHHBIM MAaTepHaliOM, TMOUCK MU 0030p JHUTEpaTypbl U
AJIEKTPOHHBIX HCTOYHUKOB WH(OPMAITUH TI0 pasiesiaM JUCIUILUIHHEI;

- BBITIOJTHEHHE JIOMAITHUX 33/IaHHH, TOMAITHUX KOHTPOJIBHBIX PadoT;

- OTIIEPEIKAFOIIYI0 CAMOCTOSTEIBHYIO paboTYy;

- I3y4YEHNE TEM, BEIHECCHHBIX Ha CAMOCTOSATEIBLHYIO IPOPAOOTKY;

- IOATOTOBKY K MHUCbMEHHOMY OTIPOCY;

- IOATOTOBKY K KOHTPOJILHOH paboTe, K 3a4eTy.

BrimonHsIst  caMOCTOSITENbHYI0O PabOTy TOA KOHTPOJIEM MpernojaBaTes,
CTYJEHT JOJIKCH:

OCBOWTh MHUHHUMYM COJICP’KaHHsI, BEBIHOCUMBI Ha CaMOCTOSTEIILHYIO padoTy

CTYACHTOB H HpGI[J'IO)KGHHLIfI npenogaBarcjicM B COOTBCTCTBHU C Tpe6OBaHI/I${MI/I
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['ocynapcTBeHHOTO TPO(hEeCCHOHATBLHOTO 00pPa30BAaTENBHOIO CTAaHIAPTa BBICIIETO

oOpa3oBaHUsI 1O JAaHHOW TUCITUTIIINHE;

IUNIAaHUPOBATH CaAMOCTOATCIIBHYIO pa60Ty B COOTBCTCTBHHU C I‘pa(I)I/IKOM

CaMOCTOSITETIbHOM PabOThI, MPEAJIOAKEHHBIM MPENOJaBaATEIIEM;

CaMOCTOATCIbHYIO

paboTy  CTYIAEHT  JIOJDKEH  OCYUIECTBISTh

B

OpraHU3allMOHHBIX (opMax, MNPeayCMOTPEHHBIX YYE€OHBIM IUIAaHOM U pabouei

IIPOTPaMMOM MPETOJABATENS,

BBIIIOJIHATE CaMOCTOATCIIbHYIO pa60Ty N OTUUTBIBATBLCA I1I0 €C PC3YyJIbTAaTaM B

COOTBCTCTBHUHU C FpaQ)I/IKOM nNpcACTaBJICHUA pPE3YyJIbTATOB, BHUIAAMHW W CPOKaAMHA

OTYETHOCTH 110 CAMOCTOSATENIbHON paboTe CTYJEHTOB.

Bun yuebnpix
3aHATUH TIpU

PGKOMCHI[aHI/II/I I10 opraHu3alv ACATCIbHOCTH CTYACHTA

OCBOEHUH
JUCIUIITNHBI
Hamucanne koHcmekTa JIEKIMHA:  KpaTKo, CXeMaTW4yHO, IIOCJIE€JOBATEIbHO
Jlexnus (UKCUpPOBATh OCHOBHBIC TIOJNOXKEHHSI, BBIBOJBI, (OPMYIUPOBKH, OOOOIIEHUS;
[IOMeYaTh BaKHBIE MBICITH, BEIIETISTH KJIIOUEBBIE CII0BA, TEPMHUHEI.
Wzydenne koHcmekTa Neknui, ux pomonHeHHe. [IpopaboTka pekoMeHIOBaHHOU
OCHOBHOM M JONOJHUTENBHOH JnuTeparypsl. IIpoBepka TEpMHHOB, MOHATUN C
CPC nipu ITOMOLIBIO SHIMKIIONEINH, CI0BAPEH, CIPABOYHUKOB C BBIMMCBIBAHUEM TOJKOBAaHUHI
Teolgz};;zlélggoro B «KpI/IcUTannorpa(queCKHﬁ cioBapb». OO03HAYUTH BOIPOCHL, TepMHfIH, Martepuan,
MaTeprana KOTOpBIA BBI3BIBAET TPYIHOCTH, IIOMETUTh W IIONBITAThCI HAWTH OTBET B
MCIIILTHHEL pekomenayemoit nuteparype. Ecim caMoCTOsITeNbHO He yaaeTcs pa3o0parbcs B
Mmarepuaie, HeoOXoaumo c(hopMyIHpOBaTh BONPOC U 3a/aTh MPENOAaBaTeNio Ha
KOHCYJIbTAIlM{, Ha TPAKTHYECKOM 3aHITHH.
[Ipu pabote ¢ nuTeparypoi, HEOOXOMMO HAYYHUThCS TPABUILHO €€ YUTaTh, BECTH
3amucH. [ns mogOopa iurepaTypbl B OMOJHMOTEKE MCHONB3YIOTCS al(aBUTHBIA H
CHUCTEMAaTU4YEeCKUH  KaTajloru. YYeOHUKH 10 JMCLUUIUIMHE PEKOMEHIYeTCs
MpenoAaBaTeiaeM, YHTAIOIKMM JIEKIMH M0 AWCHHIUIMHE. M3ydas MaTtepuan Io
y4eOHUKy, cJenyeT MepexoAuTh K CIEOYyIOLUIeMy BONpPOCY TOJBKO IOCTe
CPC npu MPaBWIBHOIO ysCHeHHs mnpeapiaymero. Ocoboe BHUMaHHME ClleAyeT OoOpaTuTb Ha
M3YYEHUHU OIIpelesieHNe OCHOBHBIX MOHATHH H3y4yaeMo aucuumuinsbl. CienyeT moapoOHO
IUTEPATYPHBIX |pa3dupaTh NPUMEPHI, KOTOpPbIE MOSCHSIOT TaKWe OIpPEeNICHHs, H YMETh CTPOUTHh
UCTOYHUKOB II0  |aHAJIOTUYHBIE  TPUMEPBl  CaMOCTOSITeNbHO.  HyXHO  1OOMBAThCS  TOYHOTO
AUCLHHUIUIMHE  |fpencTaBIeHUs O TOM, 4TO W3ydaelb. [10Je3HO cOCTaBIATh OMOPHBIE KOHCIICKTHI.
[Mpn wm3yuenmn wmarepuana Mo Y4YeOHHKY TIONE3HO B TeTpaau (Ha CIHEIHAIbHO
OTBEJIEHHBIX TOJISIX) JIOTONHATH KOHCHEKT JieKnuid. TaMm XKe ciemayeT oTMedaTh
BOIIPOCHI, BBIACTIEHHBIE CTYIEHTOM JJIsi KOHCYJBTAINH C MpernoAaBareieM. BoBoasl,
MOJTyYEeHHBIE B PE3YJIbTATE U3YUCHHUS, PEKOMEHIYETCSl B KOHCIIEKTE BBIIEIISATh, YTOOBI
OHHM IIPH NIEPEUNTHIBAHUH 3aMUCEH JIydlle 3alIOMUHAIIUCH.
Lenp Hanucanus pedepata — NPUBUTHE CTYJCHTY HAaBBIKOB KPATKOTO U JIAKOHUYHOTO
no?lIr)(?T:;)Ke MpeCTaBICHUs] COOPAaHHBIX MaTepUanoB U (HaKTOB B COOTBETCTBHH C TPeOOBaHHUAMH,
pedepara MpenbsABIIEMBIMH K HAy4YHBIM oOT4deTaM, 0030paM W cTarbsM. i MOATOTOBKHU

pedepara CTYAEHTY NpPEAOCTABISETCS CIHCOK TEM, CIHCOK 00s3aTeIbHOW |
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JIOTIOJTHUTEIILHON JIUTEPaTyphl, TpeboBaHus Kk odopmiteHnio. [Tonxroroska pedepara
HarpaBJicHa Ha Pa3BUTHE U 3aKPEIICHUE Y CTYJCHTOB HABBIKOB CAMOCTOSTEIHLHOTO
rITyOOKOTro, TBOPYECKOTO M BCECTOPOHHErO aHAIM3a HAayYHOW, METOJMYECKON H
Jpyrod JHTEpaTypbl TO aKTyaJbHBIM MpoOJeMaM JUCIMIDIMHBL, Ha BBIPAOOTKY
HAaBBIKOB M YMEHHH TpaMOTHO U yOEJWUTENBbHO H3lIaraTh MaTepHhal, 4YeTKO
(hopMyIUpOBaTh  TEOPETHYSCKHE  OOOOINCHUS, BBIBOJBI W  MPAKTHYECKUE
pexomeHnauu. PedepaThl TOMKHBI OTBEYATh KBATH(DHUKAIIMOHHBIM TPEOOBAHHUSIM B
OTHOIIICHUU HAy4YyHOCTU cojaepxkanuss u odopmiecHus. OObeM pedepaTa MOKET
nocturate 7-10 cTp.; Bpems, OTBOIMMOE Ha €ro MOJTOTOBKY — OT 2 HEICNb 0
Mecsma. llogroroBka pedepara moApa3yMeBaeT CaMOCTOSATENBHOE H3Y4YeHHUE
CTYJCHTOM HECKOJIbKHX JINTEPATYPHBIX UCTOYHUKOB (MOHOTpaduii, HAYYHBIX CTaTeH
U T.JO.) TO ONpPEACIEHHON TeMme, HE pacCMaTpUBaeMO TMOAPOOHO HA JICKITHH,
CHCTEMATH3AIMIO MaTepualia U KPaTKoe ero N3JI0XKEHHE.

OcHoBHbIE TPeOOBAHUA K NPE3EHTANUM 1O TN CIUIIHHE.

TpeboBanus Kk 0pOPMIICHHIO TTPE3CHTAIIUHN

1.
2.

BCE CJai/Ibl JOJIKHBI OBITH BBIJIEPKAHBI B €TUHOM CTHIIE;

npe3eHTalusa J0JbKHa ObITh He MeHblie 10 cnaiinoB, HO He Oonee
YCTaHOBJICHHOTO MIPEMNo/laBaTesieM KOJIUYeCTBa;

MEepBbIA Clalj] Mpe3eHTAalUU — ATO TUTYJIBHBINA ciaiia, odopmisieTcs Mo
obOpasiy (cm. npui. 1);

pa300puuBbIi YNTAOCNbHBINA MIPUQT: 1715 TekcTa 18—24 kerub mpudra, s
3arosioBka 28-36 keryb mpudTa;

UCIOJIb30BaHue MpUdTOB O€3 3acedek 1 He 0osiee 2-X BapUaHTOB MIpUPTa;
TEKCT JOJDKEH OBITh OTYETIMBO BHJIEH Ha (POHE craiia Mpe3eHTaluH,
HESPKHUMA, YMEPEHHBIN 110 HHTCHCHBHOCTH OKPACKHU (DOH 71 IPE3EHTAIlUN U
KOHTPACTHBINA TEKCT, TEMHBIN MIPUQT TEKCTAa HAa CBETIIOM (OHE;
BBIPAaBHUBAHHUE TCKCTA Ha CJIalijie: 3ar0JIOBKHU IO IEHTPY, OCHOBHOM TEKCT
0 MIMPUHE;

JUTMHA CTPOKHU He Ooiiee 36 3HAKOB;

pasmenienue uHdopmammu - A0 40 cioB Ha 1 crnaiine (MCKIIIOYEHUE -

CTaTUCTHUKA, TAOJIUIIBI ¥ IPyTHE JaHHBIC);

10.moanMcH K pUCYHKAM - MO/l PUCYHKOM;

11.na3Banue TaOIUIILI — HAJ TaOIHUIICH;

12.mpu  HEOOXOIMMOCTH MCHOJIB3YIOTCS HAJCTPOYHBIE W  TOJCTPOYHBIC

CUMBOJIBI (B (hopMyTax, ypaBHEHUSX, MHJIEKCAX U T. I1.);

12



13.cobmoneHre NpUHATHIX MpaBMl opdorpadun, MyHKTyallu, COKpaIIeHu! 1
npaBmsl 0POPMIICHHUS TEKCTa (OTCYTCTBUE TOYKU B 3ar0JIOBKAX H T. II.).

TpeboBaHus K coiep>KaHUIO MPE3ECHTALINU:

1. cooTBeTCTBHE COAepKAHMSI MPE3CHTAI[MH TOCTABICHHBIM LIETISIM U 33Ja4aMm;

2. OTCYTCTBHE (PaKTUYECKMX OHIMOOK, JOCTOBEPHOCTh IPEACTaBICHHON
uHpopMaImu;

3. Te3ucHas moaada I/IH(l)OpMaHI/II/I, IIPHUBOAATCA TOJIBKO OCHOBHBIC ITOJIOKCHU A,

PexomMeHaanuu 110 MOATOTOBKE MPe3eHTAIUU.

I'maBnas 3amaya —  caenaTh  akIEHT HA  3HAYUMMBIX  MOMEHTax
paccMaTpuBaeMol B Tpe3eHTauuu Tembl. [losTomy yOupaeM wH3 Mpe3eHTAIUU
BTOPOCTEINEHHBIE CBEICHUS U BCE TO, YTO MOKET OTBJICYb.

[Ipu odopmieHnn mpe3eHTAMN MpUIEpKUBacMcsi MUHUMaIu3Ma. OOuiue
uHporpaduku, pe3kue mepexopl 0T OJHOTO Ciaia K Ipyromy, pasHble MO CTUITIO
M300paK€HUsI MEIIaloT OOIEeMY BOCIPUSTHIO U HE MO3BOJISIOT CO3JaTh IEJIOCTHOE
BIICYATIICHHE.

[Ipy ucnonap30BaHUU IIBETOB HYXXHO YYUTHIBATH OCOOCHHOCTEH BOCIIPHUSATHS
L[BETOB YEJIOBEKOM:

-CTUMYJIHpYIOIIKE  (TeIible) I1IBE€Ta CIIOCOOCTBYIOT  BO30YXKICHHIO U
JNEUCTBYIOT KaK pa3fipaxuTeu (B MOpsaKe YObIBAHUS WMHTEHCUBHOCTH BO3JIEHCTBUS):
KPacCHBIN, OPaHKEBbIN, )KEITHIN;

-IC3UHTETPUPYIONINE (XOJOAHBIC) IIBETa YCIIOKAaMBAIOT, BBI3BIBAIOT COHHOE
cocTosiHUE (B TOM K€ TOpsIKE): (PUOJICTOBBIM, CUHUM, TOIyOOH, CHHE-3EJICHBINH;
3€JICHBIN;

-HEUTpaJibHBIE I[BETA: CBETJIO-PO30OBBIM, CEPO-TONY0O0H, KEITO-3€JICHBIMH,
KOPHUYHEBBIN;

-COUYEeTaHMUE JBYX IIBETOB - I[BETA 3HAKA U I[BeTa (JOHA — CYIIECTBEHHO BJIHSIET
Ha 3pUTEIbHBIN KOM(OPT, HEKOTOPHIE MApPhl IBETOB HE TOJBKO YTOMJISIOT 3pEHHUE, HO

MOTYT IIPUBECTH K CTpeccy (Hampumep, 3eJieHble OYKBBI Ha KpaCHOM (hoHe);
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-Han0oJyiee XOpOIIO BOCIPUHUMAEMbIE COYeTaHUsl I[BeTOB mmpudra u Qona:
TEMHO-CHHUH Ha 0eJIOM, YepHBIN Ha O€JI0M, CHHUI Ha CBETJIO-KEITOM.

B npesenTanusax kenaTelbHO CBECTH TEKCTOBYIO MH(POPMALIMIO K MUHUMYMY,
3aMCHHB €€ CXeMaMH, TuarpaMMaMu, pucyHkamu, (pororpadusiMu, KapTamu.

PexomenmyeTcsi OCTaBUTh TEKCT TOJBKO B BHUJE MMEH, Ha3BAHWM, YMCIOBBIX
3HAYEHUM, KOPOoTKUX nurtar. Crnegayer nzderats oOumus nudp.

Cnenyer wu3beraTh ymoTpeOJICHHSI CIOXKHBIX —TPEIIOKEHUN, JIJIMHHBIX
TepMUHOB. OJHON MBICTIM TIOCBSIIAeTCs OJuH ciaia. [paduka Ha criaigax
UCITOJIB3YETCSI TOJIBKO B TEX CIydasiX, €CJIM OHA HECET CMBICIOBYIO HATPY3KY.

3aroioBKM JOJOKHBI TPUBJICKATh BHHMAaHUE ayJUTOPUA U  COJEpKaTh
00001IaroIMe, KIIOUYEBLIE OI0KEHUS clIaiiaa.

B TekcToBhIX 0OJI0oKaX HEOOXOAMMO HCIOJL30BaTh KOPOTKHE CJIOBA U
peIoKeHus. PekoMeH1yeTcs MUHUMU3UPOBATh KOJMYECTBO MPEIJIOTOB, HAPEUUid,
npuiIaraTeabHbIX.

Bo Bceii mpe3eHTanMmM pa3HbIE YPOBHU  3arojIOBKOB, THIEPCCHUIKH,
YIPABJISIFONINE KHOMKU, CITUCKH JIOJKHBI BBITJISIZIETh OJTMHAKOBO.

Bce wunbopmanvoHHbIe 2JIEeMEHTHI (TEKCT, H300paKeHUs, JHUarpaMMbl,
AJIIEMEHTBI CXEeM, TaOJIHIIbI) JOJIKHBI ICHO U pelibeHO BBIACIATHCS Ha GOHE clana.

KitoueBbie cioBa B MH()OPMAITMOHHOM OJIOKE MOXHO BBIICIHUTH (I[BETOM,
MOTYCPKUBAHKUEM, TTOTYKUPHBIM U KYPCHUBHBIM HadepTaHUEM, pazMepoM mipudra).
[Ipu BbIAENEHNM ClieyeT cOO0IaTh MEPY — BBIJCICHHBIC JIEMEHTHI HE JOJKHBI
npesbimath 1/3-1/2 obuiero oobeMa Tekcra ciaiiaa.

He pekomennyercs:

UCIIOJIb30BATh TIEPEHOCHI CIIOB;

HCIIOJIB30BaTh HAKJIIOHHOE M BEPTHUKAILHOE PACIOJIOKCHHUE TMOANUCEH U
TEKCTOBBIX OJIOKOB.

He cnemyer 3moymoTpebnarh MpONMUCHBIMH OyKBaMU (OHM YHUTAIOTCS XYXKE
CTPOYHBIX), IOATOMY HX JIOMYCTHMO HCIIOJb30BaTh TOJIBKO [IJII CMBICIIOBOTO

BbIICJICHUSI HEOONIBIIUX (hPArMEHTOB TEKCTA.
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MapkupoBaHHbIE M HYMEPOBAHHBIE CIUCKH MCIOJB3YIOTCS MNPU HAIUYHUU
nepeuncienuit. Boszne kaxaoro ad3aia craButh Mapkep He ctout. HyxxHo oOpamarts
BHUMaHHe, 4YTOObI He OBbUIO 3aJBavBaHUs MapKUPOBAHHBIX M HYMEPOBAHHBIX
CITUCKOB.

Kaxnoe wu3o0paxkeHue MAOHKHO HECTH CMBICH KejlaTellbHO u30erarh B
MIPE3EHTAlM PUCYHKOB, HE HECYLIUX CMBICIIOBOW HArpy3KH, €CIIM OHU HE SIBJISIIOTCS
YaCThIO CTUJIEBOTO O(OPMIICHUSI.

Heobxoaumo wucnonb30BaTh H300paKeHUS TOJBKO XOPOIIET0 KayecTBa.
Bocnpusitue n300pakeHust TOJKHO OBITh YETKUM.

Crnenyet uzberath pa3HO aHUMAIIMKM TIEpeXo/ia CIal 0B U pa3HOW aHMMAaIUU
00BEKTOB.

He crout mbiTaThCcsi yMECTUTH BECh MaTE€puUall HA OJHOM crianze. Jlydie
MOJIENIUTh €r0 Ha HECKOJIbKO N300paKEHUHN.

UtoObl 00sieTYUTH pabOTy, CTOUT 3apaHee HaOpocaTh IUIaH MPE3EHTAIUH,
MOKHO paclucaTh KakoW MaTepuall JOJDKEH COAEPkKaTh KAXKABIM craia. ITo
MOMOKET  YIHOPSAMOYUTHh  CIAWJbl, TPAMOTHO pacupeleanuTb U  OoQOPMUTH
uHopmarnuio. I[lociae 3TOro MoOXXHO TPUCTyNaTh K peaiu3allid HAMEUEHHOTO B
nporpamme Power Point.

O0beM mpe3eHTallMM HE AOJDKEeH ObITh MeHee 8-10 cmaiimoB u He Oojee 20
cnaiifioB. 3pUTEIbHBIN psAJl M3 OOJIBIIETO YHWCIa CJIAi0B BBI3BIBAET YTOMIICHHE,
OTBJIEKAET OT CYTH paccMarpuBaeMoOd TeMbl. VICKIIOYEHUS  COCTABJISIOT
Mpe3eHTAIUH, npeaHa3HAYCHHBIC JUISt JUTUTENBHOMN JEMOHCTpaIun
03HAKOMUTEIBLHOIO XapakTepa ¢ OOJIbIIUM KOJMYECTBOM BU3yallbHOTO MaTepuaia. B
ATOM cllydae 00BbEM MPE3eHTAIlN — U3 pacyeTa He MeHee YeM | MUH. Ha OJIMH Clai,
a Ha CJIalJbl, coJiepKaIue KIIF0UEBbIE MOMEHTHI U OCHOBOIOJIATatOIUe TTOHSITHS - IO
2 MUH.

IIepBbIM CaliioM B MPE3CHTALMU ABJISECTCS TUTYJbHBIMA CJANJ, BBIIOJHSAETCS
M0 YCTAaHOBJICHHOMY O0Opa3iy.

Ecnu npesentauusi mpegHasHaueHa I JIOKJaJa MO pe3ysibTaTaM Hay4dHO-

UCCJIEI0BATENbCKOU padOThl, TO MH(MOPMAIIMIO Ha claiaX MOXXKHO PACIOJIOXKUTH B
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CIIEYIOIIEM TMOPSAIKE: aKTyalbHOCTh PAaOOTHI, OOBEKT M MPEAMET HCCIEAOBaHUS,
NocTaBlieHHass TmpobOiieMa, 1edb H 3aJa4d  MCCIENOBaHUS, WCIOJIb30BaHHBIC
METOJMKH, IOJIyYEHHbIE pE3ylbTaThl, BBIBOAbL. KaKIbplii CTPYKTYpHBIH 3JIEMEHT
Ipe3eHTAlNU K JJOKJIaTy 0003HayaeTcs 3ar0JIOBKOM Ha Claije.

3aKJIIOUNTENbHBIE CIIAall/CIalIbl MPEe3eHTaluu colepKaT BbIBO/IbI. Ha nanHOM
ciaiije/cnaiax HeoOX0AUMO MOABECTH UTOTH IO MPEICTABICHHBIM B MPE3EHTALUN
Matepuanam. MoxHO caenaTh OOOOIIEHHWE W3 BCEro BBIIMIECKA3aHHOTO, JUOO
O3BYYUTh JINYHOE MHEHUE O TEME, PEIICHUH MIOCTABIEHHBIX IPOOJIEM.

[Tocnemuuii cnmaiig comepXuT HHPOPMAIUIO 00 HCIIOIH30BAHHBIX HCTOYHUKAX
IpU TOATOTOBKE Mpe3eHTanuu. MHpopmauy mpeacTaBiseTcsi B COOTBETCTBUU C
neiictytomuM  ['OCTom o  OubnmorpaguueckoM  ONUCAHUU  HCTOYHUKOB
uH(popManuu.

Bama peub M TeKCcT Ha ciaijax He JOJDKHBI COBIAJaTh, BEJb MOCIEAHUN
CIIy’)KUT OCHOBOHM Juis mOsiCHEHMH aBTopa. [Ipe3eHTamus [qoikKHA JOTMOJHATS,
WLTIOCTPUPOBATh TO, O YeM HIET peyb, HE AODKHA TOJHOCTHIO IyOIUpOBATH

MaTcpuail.

5. YueOHO-MeTOAMUYECKOe U MH(OPMAIIHOHHOE 00eceyeHne JUCIIUIIIUHBI:
a) epeYCHb JIUTEPATYPHI:

1. Kpuctayuorpadgusi ¥ KpUCTAUIOXUMUS [DJIEKTPOHHBIN pecypc] : yuel. as
CTyZ. By30B, 00y4. o crient. "T'eonorus” / 0. K. EropoB-Tucmenxo. - 2-e u3.
- OBK. - M. : Vausepcurer, 2010. - 589 c. - Pexum pocryma: DOU3
"bubnunorex". - Heorpanuu. 0CTYyII.

2. Pemenne xpuctaiorpaduyeckux 3a7ad C IMOMOIINBIO cTepeorpaduyuecKux
npoeknuii [Tekcr] : yue6. mocodue / B. A. bynanos ; UpkyTckuii roc. yH-T. -
Upkyrck : U3a-o UT'Y, 2006. - 176 c. : un. ; 21 cM. - bubauorp.: ¢.149 . (40
9K3.)

6) MNCPUOANYICCKUC U3 AaHNA, JOIIOJIHUTCIbHBIC HCTOYHHUKH

1. Crpykrypa, uzomopdusm, hopmysl, kiaccudukamus Mmuaepanos [Tekct] / A.
I'. Bynax ; Cankt- IlerepOypr. roc. yu-1. - CIIO. : U3n-Bo CIIOI'Y, 2014. - 132
C. ; 29 cm. - (Munepanorus). - bubmmorp.: ¢. 128-130. (1 7k3.)

2. Pocr kpucramios B pacrase. Kpucramiorpaduaeckuit aHaim3 v 9KCIEPUMEHT
/ M. 1. Jlrobanun. - CII6. : Hayka, 2008. - 390 c. : un. ; 21 cMm. - bubnuorp.: c.
378-390. (1 sk3.)
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3. Kpucramnorpaduueckas reomerpus [Tekct] / P. B. Tanuynun ; Ots. pen. /.
K. ®annees. - 2-e u3g., crep. - M. : KomKnura, 2005. - 136 c. : un. ; 22 cm. -
bubmuorp.: c. 131-135. (1 3x3.)

4. Kpucrammorpadus, MUHEPAJIOTUS U T€OJIOTHS KaMHECaMOIIBETHOTO ChIphs / B.
A. Epmonos, B. A. JlynaeB, B. B. Moceilikun ; pen. B. A. Epmonaes ;
MockoBckuii roc. TopHbii yH-T. - 2009. - 407 c. (1 3k3.)

5. Kpucramnorpadus u kpuctamwioxumus [Tekcr] : yuebnuk / FO. K. Eropos-
Tucmenko ; MockoBckuii roc. yH-T uM. M. B. JIomoHocoBa, ['eornor. ¢ak. - 2-e
u3a. - M. : Yausepcurert, 2010. - 587 c. : un. ; 20 cMm. - [Ipeam. ykas.: c. 559-
582. - bubmumorp.: ¢. 583-585. (1 7k3.)

6. OcuoBbl kpuctamorpadun [Tekct] : yuebnmk / E. B. Uynpynos, A. .
XoxaoB, M. A. ®agnees. - M. : ®uzmaraur, 2006. - 500 c. : mn. ; 21 cm. -
bubmmorp.: c. 499-500. (1 3x3.)

r) 6a3bl JaHHBIX, THPOPMAIIUOHHO-CIIPABOYHBIE U MMOUCKOBBIE CUCTEMBI .

1. American mineralogist crystal structure database (AMepuKaHCKas
MUHEpajoruyeckas 0a3za JaHHBIX KPUCTAUIMYECKUX CTPYKTYD). -
http://georoc.mpch-mainz.gwdg.de/georoc/Entry.html

2. Hayunas 6ubnmorexa Poccuiickoro rocyaapcTBEHHOTO YHUBEPCUTETA HEPTH U
raza uM. .M. I'yOkuHa — www.gybkin.ru

3. Undopmanmonnsiit pecypc «Munepaibl. ['opasie nopoasl. nuder. -
http://petrographica.ru/minerals-list.html

4. Hayunas 6ubnuorexa MI'Y — www.lib.msm.su

OnextpoHHas 6udauorexka MoCKOBCKOTO roCyJapCTBEHHOTO YHUBEPCUTETA

HYKOHOMUKH, cTaTUCTUKU U nHpopmaTuku (MI'YICull) — www.ibc.mesi.ru

bubnuorexa Cankr-IleTepOyprckoro ynuepcutera — www.unilib.neva.ru

Hayuno-texanueckas 6unbnuorexa Cudl' TY — www.lib.sibstru.kts.ru

Poccuiickas ['ocynapcTBeHHas 6ubinoTexka — www.rsl.ru

['ocynapcTBeHHast myOJIMUHAsl HAYYHO-TEXHUYECKasi OMOIMOTeKa —

www.gpntb.ru
10.bubnmorexa ectectBeHHbIX HayK PAH — www.ben.irex.ru

11.Bcepoccuiickas rocyjapcTBeHHass OMOJIMOTEKa MHOCTPAHHON JTUTEPATYPhI —
www.libfl.ru

12.bubnnoreka AxameMuu HayK — www.spb.org.ru/ban

13.HarnmonanpHas 3JIeKTpOHHAS OMOIMOTEKA — Www.nel.ru

14. bubmmoreka BHUMOOBHI - www.vniioeng.mcn.ru

15.Bcepoccuiickuii MHCTUTYT HAYYHOU MHGOPMAIIMH 110 TEXHUUYECKUM HayKam
(BUHUTHN) — www.fuji,viniti.msk.su

16.Poccwuiickas HanimoHaapHas 6ubnmoteka, r. Cankt-IlerepOoypr — www.nlr.ru

17.Smorf:  crystal models (Busyanuzaumss wu  3-D  monenupoBaHHe
KPUCTAJUIMYECKNX MHOTOTPAaHHUKOB W 0a3a maHHbIX 3-D komOunanmii
pOCThIX (hOPM pacmpocTpaHEeHHBIX MUHepasoB) - http://smorf.nl

o
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6. MaTepuaJibHO-TEXHUYECKOE o0ecneyeHue TN CIUNINHBI:
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http://georoc.mpch-mainz.gwdg.de/georoc/Entry.html
http://www.gybkin.ru/
http://petrographica.ru/minerals-list.html
http://www.lib.msm.su/
http://www.ibc.mesi.ru/
http://www.unilib.neva.ru/
http://www.lib.sibstru.kts.ru/
http://www.rsl.ru/
http://www.gpntb.ru/
http://www.ben.irex.ru/
http://www.libfl.ru/
http://www.spb.org.ru/ban
http://www.nel.ru/
http://www.vniioeng.mcn.ru/
http://www.fuji,viniti.msk.su/
http://www.nlr.ru/
http://smorf.nl/

[TogoOpannbsie 1O paszmenamM  TecToBble 3afaHus. CHCTEeMaTHYECKUE
KPUCTAIIIOMOP(OJIOTHUECKHE KOJUICKIIMM W pa3fgaTOvYHble KOJUICKIMU MOJIenen
UJcaNbHBIX KpHUCTAIOB. OOpaslibl MOHO- U TMOJMKPUCTAIIOB, BBIPOCIIUX B

MPUPOJIHBIX YCIOBHX (YU4EOHBIN Te0IOTHYECKU My3eil paKynpTeTa).

7. O0pa3oBaTesibHbIE TEXHOJIOTUM:

3aHATHA B MHTEpakTUBHOW Qopme coctaBmsitoT 38 wacos. [Iporpamma
mucuuiuiiel - «Kpucramnorpadus» npeaycMarpuBaeT — JISKIIMOHHOE H3JIOKEHHE
OCHOBHBIX TEOPETUYECKHX IIOJIOKECHUH, 71a00OpaTOpHbIC ayIUTOPHBIC 3aHSTUS II0
NOATPyIaM, a TaKKe CaMOCTOSTEIbHBIE 3aHATUS CTYACHTOB C MOJICISIMU
KPUCTANIOB M MPOCTPAHCTBEHHBIX KPHUCTALIMUECKUX PEIIETOK C MpPUBJICUYCHHEM
KOJUICKIIMOHHOTO Marepuajia W3 SKCIO3UIMA Y4eOHOTO TEOJIOTUYECKOTO My3es
(dakynpTeTa M MOATOTOBKY MPE3CHTAIMM K JOKIJIAAy IO BBIOPAaHHOMY CTYIEHTOM
MHUHEpay.
8. OnleHoYHBIE CPECTBA 1JIsl TEKYIEr0 KOHTPOJISI U IPOMeKYTOUYHOM
aTTecTAlUH:

OIIeHO‘lHI)Ie CpeacTrBa AJisl BXOAAIIET0 KOHTPOJIA
1.Kakue arperatHblie cocTosiHUS BeliecTBa Bol 3Haete?
2.IlosicHUTE MOHATHUS «ONMKHUNA TOPSIOK», «IabHUM MOPSAIOK» B OpraHU3alluy BelecTBa?
3.Kaxoii mops/10k B3aMMHOTO pacloJIO’KEHUs YacTUIl CYLIECTBYET B ra3ax?
4.Kako# nopsA0K B3aMMHOIO PACIIONIOKEHHS YACTHI] CYILIECTBYET B KUIKOCTSX ?
5.Kakoii mopsaoK B3aMMHOIO pacHOJOKEHUS YacTHUI] CYIIECTBYET B TBEPJAOM aMophHOM
BelIECTBE?
6.Yto 001iero B opraHu3aiy BEIIeCTBAa MEXY )KUIKOCTSIMU U aMOP(HBIMU TeJaMu?
7.B uem 3aKir0uaeTCsl MaKCUMaJIbHAsl YIOPSAAOYEHHOCTh B3aMMHOIO PACIIOIOKEHHS YacTHUL] B
KpucTayiax?
8.YTo noHumaeTcs 1o TEPMUHOM «KPUCTAJIMYECKas penieTka?
9.HazoBuTe 351eMEHTBI CTPOCHUS KPUCTAIUTUYECKON PEIIeTKH?.
10.YTo Takoe «peTUKYISIpHAsI INIOTHOCTHY IUNIOCKON CETKH KPUCTAININYECKOU PEIIETKH?
11. Tlepeuncaute ocoOble CBONCTBA KPUCTAIUIOB, OTIMYAOIINE UX OT aMOP(HBIX Ten?
12.ITosicante Te3uc: «Kpucramisl OAHOPOJHBI, HO AaHU30TPOIIHBD) 7
13.YTo0 Takoe «aHU30TPOIHUS» U B YEM OHA MPOSIBISAETCS B KpUCTaLIax?
14.YTo cnenyer moHUMATh MOJ «OJHOPOJHOCTHIO BHYTPEHHETO CTPOEHUS» B KpUCTAJLIax?
15.Kak cBa3aHa orpaHka KpUCTaJIOB ¢ aHU30TPOINHUEN UX CBOMCTB?
OneHo4HbIe CpeacTBa TEKyLIECro KOHTPOJIsA
1. CkansipHble U BEKTOPHBIE CBOMCTBA KPHCTAIIIOB.
2. DKCrHepuMeHTaIbHbBIC CBUICTEIHCTBA CYIIECTBOBAHUS KPUCTAILTUECKON PEIIETKH
3. Kpucramnorenesuc — BO3HUKHOBEHHUE, POCT U pa3pyLICHHE KPUCTAIIIOB.
4. MeracomaTo3.
5. CoBpeMeHHBIE METO/IbI BHIPAIIIMBAHUS KPUCTAIJIOB.
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.

31.
32.

CummeTpust pU3NUECKUX CBOWCTB KpHUCTAILIA.

PeanbHble 1 HeanbHbIe KPUCTAIUIBL.

3aBUCHUMOCTb CBOMCTB KpUCTaJlJIa OT THUIIA XUMUYECKON CBS3H.
Kpucramnorpagus aparoieHHbIX KaMHEH.

. Crepeorpaduueckasi NpOeKIUs KPHUCTAIIIOB.

. 'HomocTepeorpaduueckas npoekius u cetka Bynbda.
. [IprHIAI IIIOTHENIIEH YIIAKOBKY I KPUCTAILIOB.

. IIpocTbie popMbI KpUCTAILIOB.

Buasl cuMMeTpun TPUKIMHHOM U MOHOKJIMHHOM CUHTIOHUM. [Ipumepsl MUHEpanos.
Bunapsl cummerpun pomOudeckoit cunronuu. Ilpumepsl MuHepaos.
Kpucramnorpadpudeckre npoeKIum.

Bujel cuMMeTpUH TPUTOHAIBHOM CHHIOHUU. [IprMepsl MUHEpPaoB.

Buasl cuMMeTpun TeTparoHanbHOM CHHIOHUM. 1IpruMepbl MUHEpaIIoB.

Buael cuMMeTpun rekcaroHanbHOM CUHTOHMH. [IprMepsl MuHepaos.

Bunsl cummerpun kyoudeckoit cuaronun. [Ipumepsr MuHepanos.

Nunexcel rpanu. CUMBOJ TpaHH.

IIpupoaHas orpaHka KpUCTaJIOB.

Pemérku bpaga.

MopddoTtponus.

OCOOEeHHOCTH CTPOEHUS CUIIMKATOB.

Knaccudukanus CuImMKaros.

[Tomumopdusm.

[TomuTunuszm.

Nzomopduzm.

Pannycel XMMHYECKMX JIEMEHTOB B KpHUCTA/UIaX € PA3JIMYHBIMU THUIIAMU CBA3U: MOHHOW,
KOBaJICHTHOM, METAJUINYECKOM.

IIpocTpaHCTBEHHBIE IPYIIIIBI CHMMETPUU KPUCTAJLIOB.

CoBpeMeHHbIE TOAX0bI K ONMCAHNUIO BHYTPEHHEH CTPYKTYPbl KPUCTAJLIOB.

38[{31—[1/151 AJIsL CAaMOIMMOATOTOBKU CTYACHTOB:

NoabkowhE

o

9.

10.
11.
12.
13.
14.
15.
16.
17.

ITonsATHE O KpHUCTAIIIE U KPUCTAJUINYECKUX BEIECTBAX.

OCHOBHBIE CBOMCTBA KPHUCTAJIIOB.

Poct kpHcTanioB U3 ra3oBoi, :KUIKON 1 TBEPAOH (asbl.

CuMMeTpHs KpUCTaJUIOB, BUABI CAMMETPUH, CHHTOHUH, KATETOPHH.

IIpocTpaHCcTBEHHAs! KPUCTAUINYECKAs] PELIETKA, €€ DIIEMEHTBI U TapaMeTPhI.

[TonsiTve 0 MPOCTHIX 1 KOMOMHALIMOHHBIX (OpMax, IPUHLUIIBI UX Ha3BaHUS.

VYcranoBka kpuctaiios. [IpaBuiia BeIOOpa ocelt M eTMHUYHON TpaHu. IHIEKChl M CHMBOJIBI
rpaHeil ¥ IpocThIX GopMm.

3aKOH pallMOHAIbHOCTH OTHOILIEHUI MTapaMeTPOB 3aKoH ['aron

[TpaBuiia ycTaHOBKH KYOMUYECKHUX M TETParoHaJIbHBIX KPUCTAJLIOB.

IIpaBuna ycTaHOBKY TPUTOHAIBHBIX U T€KCArOHAIBHBIX KPUCTAIIIOB.

[IpaBuia yCTaHOBKM KPUCTAJJIOB HU3ILIEH KaTETOPHH.

3aKOH MOCTOSIHCTBA YIJIOB.

TuIbl IUIOTHENIINX APOBBIX YITAKOBOK.

IIpocTpaHCTBEHHAs! KPUCTAIUIMYECKAS PELIETKA, €€ HIEMEHTBI U [TapaMeTPBI.

OCHOBHBIE TUIIBI KPUCTAIMYECKUX PEIIETOK U THUIIBI penieTok bpase.

N3omopdusm, THIBI H30MOphHU3Ma 110 CTENIEHH COBEPILEHCTBA U XapaKTepy 3aMeleHHs.
[Tonmumopdu3M U MONTUTUTTUZM.

OueHo4YHbIe CpeIcTBA JIJIsl IPOMEKYTOYHOMH aTTecTanuu (B popMme 3auera)

1.

Yro wusyuaer kpucramuiorpadgus? Kak cBs3aHbl MexJy co0oil cocTas,
CTPYKTypa Hu cBoiicTBa Kpuctawuia? Ilepednciure 5JI€EMEHTBl OTrpaHEHUS
KpucTtaos. Ilepeuncnure nmapamerpsl KpUCTATUTMYECKON PEIIETKH.
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2. Jlaiite  ompeeneHue KpHUCTAUIMYECKOW  cTpykrype. Kak  oTnnuuth
MOHOKPUCTAJZI OT NOJMKpUCTAIa? B 4ém  3akimroyaercs  OTIMYME
KPUCTAJUIMYECKUX BEIIECTB OT aMOP(PHBIX?

3. Kakue kpucramnorpauueckue 3aKkOHbl  OIHUCBHIBAIOT  3aKOHOMEPHOCTH
BHEIIIHEIO CTPOEHMs KpuCTawioB? KakoBa CBA3b MEXAYy BHEIIHUM U
BHYTPEHHUM cTpoeHueM kpucramwia? Uro wusydaer wmopdosorus? 3auem
reoJIory U3y4arh BHEUIHUE (POPMBI KPUCTAIIIIOB?

4. Ha3oBUTE OCHOBHBIE CBOICTBAa KpHUCTAUIMYECKOro BewiecTBa. IIpuBenure

PUMEPBHI, MOSCHSIOLIUE OCHOBHBIE CBOMCTBA KPUCTAJLIOB.

MeTobl U3y4eHHs] BHEITHETO U BHYTPEHHETO CTPOEHUS KPUCTAIIIOB.

[lepeunciure BUIBI 00pa3oBaHusl KpUcTauioB B npuponae? Kak B mpupoaHbIx

YCIIOBHSIX 00pa3yroTCsl KpPUCTAUTBI W3 Ta30Bou (a3pi? Kak B MpUpOIHBIX

YCIOBUSX 00pa3yloTCsi KpUCTAILIBI U3 paciiaBoB? Kak B MPUPOAHBIX YCIOBUAX

IIPOUCXOJNUT KpUCTAIM3anMs U3 pactBopoB? Uro Takoe Meracomaro3? Kak

00pa3yroTCsl KpUCTAIIBI U3 THIPOTEPMANIbHBIX pacTBOpoB? UTo mpencraBiseT

co0oli mporiecc nepekpucTain3anuu?

7. IloueMy KpucTaiabl BbIpAacCTalOT B BUJE MHoOrorpaHHukoB? Kaxue craguu
BKJIFOYAET ATOT Ipolecc?

8. IlpakTMueckoe MpPUMEHEHHE 3aKOHAa IIOCTOSHCTBA YyIJIOB M 3aKOHa
palMOHAIBHBIX TAPAMETPOB AJIs1 UCCIIEOBAHMSI KPUCTANIOB (MUHEPAJIOB)?

9. B uém 3akimoyaeTcst «eCTECTBEHHBIN 0TOOP» MPOUCXOIAIINNA B MPOIIECcCce pocTa
rpaney kpucrtaiuia? KakoB MeXaHu3M pocTa KpUCTAILIOB.

10.ITepeuncnure 31€MEHTHl CHMMETPUN KPUCTAIIOB. [l 4yero ux ompenensroT?
Yro Takoe cuHronus? Ilepeuncnure Ha3BaHusg CUHroHuM. Kpucramisi,
OTHOCSAIIMECS K KAKOM CUHTOHUU HanboJiee CHMMETPUYHbIE?

11.Yto Takoe ¢opmyna cummeTpun Kpucramia? Ilo kakum npaBuiam eé€
coctaBisitoT?  CKOJIBKO ~ CYIIECTBYET — KpHUCTAIOrpadUyecKUX  BHUJIOB
CUMMETpUM KpucTauioB? Kak ompenenstor, K KakoMy KJacCy CHMMETPUU
OTHOCHUTCSI KpUCTAILIT?

12.TTo xakuM TpU3HAKaM KPUCTAJUT OTHOCSAT K HU3IIEH, CPeIHEW WM BBICIICH
kareropun? Ilo KakuM NpU3HAKaM KPUCTAUI OTHOCAT K TOM WM HWHOU
CUHTOHUU?

13.CKkoabpKO BCEro CYLIECTBYET THUIIOB 3JIeMEHTapHbIX siueek? KTo mepBeiM u3
ucciuenoBarened ux onucan? Jlaite ompeneneHue 3JIEMEHTAPHOM SAYEUKH
KPUCTAJUIMYECKOW CTPYKTypbl. Kakue CymecTBYyIOT THIIBI LEHTPOBKHU
AJIeMEHTapHbIX sueek? KakuM mpaBuiiaMm CIENYIOT, ONPEAEIiss AIeMEHTapHYIO
A4YelKy B OECKOHEYHOM KpUCTAIIMYECKON perméTke?

14.Yto Takoe »sHeprus Kpucraumueckod pemérku? Ilepeunciure TUmbI
XUMHUUYECKUX CBsizel B Kpuctaiax. Kak onHu oOpasyrotcsa? Uto Takoe
TOMOJECMUYECKHE W TETEPOAECMUYECKHME CTPYKTYpbl KpuctamuioB? Kak
3aBUCAT CBOWMCTBAa KpUCTAJJIa OT TUIA XUMHUYECKON cCBsi3U? MuHepaibl, ¢
KaKUM THUIIOM XUMHUYECKOW CBsI3M Hambosee mpouyHble? MuHepanibl, ¢ KaKuM
TUIIOM XMMHUYECKOW CBSI3M HanuMeHee npounble? [IpuBeauTe npuMepsl.

15.Yto Takoe mpocrtas ¢opma? Jlns yero B KpucTawiorpaduu HCHOIB3YIOT
npeacTaBiieHust 0 mpocThix ¢opmax? Kakux 2 Buma mpocTeix ¢opm ObiBaeT?

o o
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CKOJIBKO BCEro HMMEETCS Pa3IMYHBIX MNpOCcThIX (opm Kpuctamwios? Yto
npeacTaBisger co0oil koMOuHanusa npocThix (opm? IlpuBenure npumeps
npocthix (opm Hu3mMX cuHronwil. [lpuBenure mpumepbl MPOCTHIX GoOpM
cpennux cuHronuil. IlpuBenure mnpumMepsl TPOCTHIX (GOpM KyOHUYECKOH
CUHTOHUMU.

JlonomHUTENbHBIE BOIIPOCHI:

Uro npeacrasisieT u3 cedst pomOo101eKasap?

Kaxk BbIrIsiiuT MOHORAP?

Kaxk BBITTIAIUT NUHAKOU?

Kaxk BeIrIsiguT AU3Ap OCEeBOM?

CKOJIBKO TIPOCTHIX ()OPM CYIIECTBYET B HU3IIMX CHHTOHUSIX ?

CKOJIBKO MPOCTHIX (DOPM CYILIECTBYET B CPEAHUX CUHTOHHSIX ?

CKOJBKO TPOCTBHIX (OpM CyIIeCTBYeT B KyOuueckoil cunronuu? Kaxkas
0COOEHHOCTH MPOCTHIX (HOPM B KyOUUECKOW CUHTOHUU?

[TpuBenuTe mpuMepsl OTKPBITHIX MPOCTHIX (HOPM.

[TpuBenuTe mpUMepsl 3aKPBITHIX MPOCTHIX (HOPM.

Uro npencTaBisitoT coO0i IpaHu I'eKCaroHaJbHOW MUpaMUIbI?

16.B uém BbIpakaeTCsi NMPUHLMIN IJIOTHEWIIEH yNakOBKM aTOMOB WJIM HMOHOB?
KakoB mpoueHT 3anojgHeHus: 00bEMa pH IUIOTHEHMIIEH YyIIaKOBKE aTOMOB WJIH
noHoB? Kakue 2 Buma mycTtoT ObIBalOT B IUIOTHEWien ymakoBke? Kakux
nyctor Ooisbmie? Kakue nomymieHust OenaroTcs, KOrja KpUCTaIMdyecKas
CTPYKTypa pacCMaTPpHUBAETCS C TOYKU 3PEHHUS IUIOTHEUIIEH yrmakoBku? B uém
pa3HMIlA MEXAY IUIOTHBIMHM YIAaKOBKAMU T'€KCArOHAJbHOM W KyOM4ecKOu?
JlaiiTe onpeieieHUE MOHATUIO «IUIOTHOCTh YIaKoBKW». KakoBa poJib mycToT B
KPUCTAUINYECKOW CTPYKTYypE, ITOCTPOCHHOW II0 TPHUHIMIY IUJIOTHEHIIEN
ynakoBku? Kak onucarb KpUCTAINTMYECKYIO CTPYKTYPY MOJIb3YSICh TOHSITHEM O
IJIOTHEHIIEH ynakoBKe?

17.Yt1o Takoe uzomopduzm? Kakue yciaoBusi TOJKHBI COOIIOIATHCS, YTOOBI OBLIO
BO3MOXXHBIM  M30MOpP(HOE  3aMelleHHWe OJHOro aroMa JpyrMM B
KpUCTAJUIMUECKOM pemérke MuHepana? Kakue Buabl uzoMopdusma ObIBatoT?
Kak orpakaercs siBneHue nzomoppusMa B XUMHUYECKOH Qopmyiie MuHepasa?
KaxkoBa poib nzomopdusma rmpu oOpazoBaHur MUHEPATOB?

18.Yto Ttakoe mnomumopduzmM? Uto Takoe mnoauMopdHbIe MoaMpUKAIIIN?
[IpuBenute mpumepsl. Kakue mnepexoapl W3 OAHOW  MOIUMOP(PHOU
Moaudukanuu B apyryto oeiBatot? IlpuBenure npumepsl. B uéM cxoAcTBO U B
yéM  3aKioyaeTcs omMuuMe noiaumopdusMa U noiauTunusma?  Yto
MPEACTABIIAIOT COO0I re0TEPMOMETPHI U F€00APOMETPHI?

19.C noMo1ibio Kakoro MeTo/1a MoJIy4aroT HHPOPMALIMIO O BHYTPEHHEM CTPOECHUU
KpUCTAJUIOB B HacTosmiee Bpems? KakoB (u3nueckuil MpUHIMI JaHHOTO
Merona? Kakue XapaKTEepUCTHKH KpPUCTAUIMYECKOW CTPYKTYpbl MOXHO
MOJIYYUTh C IIOMOLIBIO 3TOTr0 METOAa?
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Pa3paborumnkmn:

7 noueHt  A. @. JleTHukoBa

(momnuck) (_'___,’r

[IporpamMma cocraBiena B coorBercTBum ¢ TpeboBanusimu @DI'OC BO mo cnenumanbHOCTH
21.05.02 IlpuxnagHas reoaorus

[Tporpamma paccMoTpeHa Ha 3aceaHuu Kadeapsl MOJIE3HBIX HCKOTAEMBIX
« 13 » mapra 2025 T.

IIpotokon Ne 6 3aB. Kadenpoit @W\C ()u’) C.A. Cacum _

Hacmosawas npoepamma, ne moscem 6vims 8ocnpouszsedena Hu 6 Kakou hopme oe3
nPeosapumenbHo20 NUCbMEHHO20 paspeueHus Kagheopvl-paspadomyuxa npoepammol
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