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C YKa3aHUEM BHUJIOB YUEOHBIX 3aHATHH U OTBEAECHHOIO HA HUX KOJIMYECTBA
aKaJIeMUYECKHUX YacOB
4.2 Tlnan BHeayTMTOPHOM caMOCTOSATEIbHON PabOTHl 00yUYaIOINXCS

10 JUCLUIUINHE

4.3 Copepxanue yueOHOro MaTepuana

4.3.1 IlepeueHb cEeMHMHAPCKUX, MPAKTUYECKUX 3aHITUN U J1aOOpAaTOPHBIX padoOT
4.3.2 IlepeueHb TeM (BOIPOCOB), BHIHOCUMBIX HA CAMOCTOSITEIbHOE U3yUEHHE
B PaMKax CaMOCTOSITEIIbHON pabOTHI CTYIEHTOB

4.4 MeTtoauuecKue yKazaHus 110 OpraHu3aliy CaMOCTOSITEIbHOU paboThI
CTY/ICHTOB

Y4aebHo-MeTonuuecKoe ¥ HH(POPMAITOHHOE 00eCTICUeHHE TUCITUTLTHHBI.
a) mepeveHb JIUTEPATYPhI

0) TepuoMUeCKUe M3IaHuUs

B) 0a3bl JaHHBIX, IOUCKOBO-CIIPABOYHBIC U HH(POPMAIIMOHHBIC CHCTEMbI

MarepuanbHO-TEXHUUECKOE 00ECTICUEHHE UCTUTLTAHBI
OOpazoBarebHbIC TEXHOIOTHN

OrieHOYHBIE CPEeICTBA JTs TEKYILIETO KOHTPOIIS U
IPOMEKYTOYHOM aTTECTALMH

CTp.

aa &~ W w

18
18

19



1. lleaun u 3a7a9u AU CHUAILIHHBI
[lesb: HayYUTh CTYJICHTOB MOHUMATh U, C ATUX IMO3UIUNA, UHTEPIPETUPOBATH

CBSI3b CBOMCTB KPUCTAJLUIOB (MHUHEPAJIOB) C UX CTPYKTYPOM U XMMUYECKUM COCTABOM,
ONMUCHIBATh BHEIIHIOK W BHYTPEHHIOK CTPYKTYPY MHHEPAIOB C HCIOJb30BAHUEM
CHEUaIbHOU TEPMHUHOJIIOTHH. [IOArOTOBUTH CTYJEHTOB K BBINOJHEHUIO aHaIu3a
JAHHBIX TOJEBBIX M JIA0OPATOPHBIX HCCIEAOBAHUI KPUCTAUIMYECKOIO BEIIECTBA,
M3YUYEHHIO CIIEHHAIBHBIX T€0JIOTUYECKUX JUCIUIUIMH.

3a/1auy Kypca: U3y4uTh OCOOEHHOCTH MPOSBICHUS KPUCTAIIMYECKON IPUPOJIbI
MUHEPAJIOB M BBITEKAIOIMIMX M3 ATOr0 UX (GU3HUECKUX U (U3UKO-XUMHYECKUX
CBOMCTB;  pAacCMOTPETh  CYLIECTBYIOUIME  TEOPETHUYECKUE  MOJOXKEHUS O
3aKOHOMEPHOCTSIX CTPOEHUS, COCTaBa U CBOWMCTB KPUCTAIOB, O0YyYUTH CTYACHTOB
HaBbIKaM MPAKTUYECKOTIO aHAJIM3a BHEIIHETO U BHYTPEHHETO CTPOEHUSI KPHUCTAJUIOB;
pa3oupatbCcsi B CHMMETPUU U MOP(OJIOTUMM KPUCTAIOB; C(POPMUPOBATH HABBIKU IO
ONMMCAHWIO BHEHMIHUX (OPM MHUHEPAIOB, HAY4YUTh OAa30BBIM MPEACTABICHUSIM O
npoIreccax KpUCTALIO(MHHEPAN0)oOpa3oBaHus B TMPHPOJHBIX YCIOBHSX; CO3/aTh
OCHOBY I NPABWJIBHOM HMHTEPIPETALMU PE3YJIbTATOB CAMOCTOSTEIIBHON HAayYHOMU
paboThl; 00ecreynuTh HEOOXOAMMYI0 TEPMHUHOJIOTMYECKYIO 0a3y Uid MOHUMAaHMS
CIEHUAIBHON JINTEPATYPHI.
2. Mecro mucuumiannsl B cTpykrype OIOII

Hucrumuinaa oTHocutess K Onoky bl (uciurumnpl) 00s3aTeNbHON 4YacTu
ydeOHoro 1miada no crenuanbHocTH 21.05.02 «[IpuknamgHas reomorusy.

Kpucramnorpaguss mpeaBapsieT  Apyrue  JUCHUIUIAHBI,  MTOCBSIIICHHbBIE
W3YYEHHUIO BEIIECTBEHHOIO COCTaBa MUHEPAIOB, IOPOX M pyA, TaKue Kak
MUHEpaNorus, NeTporpadus, reOXUuMHusl, TUTOJIOTHS.

st ocBoenust auctuiuinHbl «Kpuctamnorpadus» CTyASHTHI JTODKHBI 3HATH
OCHOBBI:

e MaremaTuku (reoMeTpusi)

e XuMuu (TUIBI XUMUYECKOW CBSI3U; MEPUOJUYECKAST CUCTEMAa XUMHUYECKHUX

AIIEMEHTOB; 3P PEKTHUBHBIC PAINyChl ATOMOB U HOHOB)



o ®Ousuku (pa3oBbIe COCTOSIHUS BEIIECTBA; ONTHKA; TIABJICHUE; PACTBOPEHHE;
KPHUCTAJTU3AIHS).

Hucuunnuna  «Kpucramiorpadus»

dbopmupyet

KPpUCTATIIIMICCKOM COCTOAHUH BCIICCTBA HGO6XOI[I/IMI>IX I U3YUCHUS IMMOCIICAYIOIIUX

IMpCACTaBJICHUA 0

CHEIUATbHBIX AUCIUIUIMH, TO3TOMY B y4eOHOM IUIaHE TUCLUIUIMHA MTPEICTABICHA Ha
1 xypce B 1 cemectpe.
3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS JUCUUIINHbBI

[Ipouecc ocBOeHMS AMCUUILIMHBI HAMIpaBjieH Ha (YOPMHUPOBAHHE KOMIETCHIIUN

B cootBercTBUA ¢ ®I'OC BO m OIl BO no naHHOMY HampaBJICHHIO MOATOTOBKHU

21.05.02 «ITpuknagHas reogorus.

Hepequb IVIAHUPYEMBIX PE€3YyJIbTAaTOB oﬁyqe}mn o IMCuMIlJimHe,

COOTHECCHHDBIX ¢ HHIAUKATOPAMH NO0CTHKCHUA KOMIIeTEHIIUH

KoMmnerennus HNuaukaropsl Pe3yabTarsl 00yueHus
KOMIIeTeH U
OIIK-3 HJIK onxsa 3HaTh:
Cnocoben npumeHsams | Yuumuigaem ocHogHble 3HATh OCHOBHBEIE 3aKOHBI
oCHOBHbIe NONOAHCEHUS | NONOIHCEHUSA

@dynoamenmanbHvIX

@yHOamMeHmanbHvIX

KPUCTAJIUINYECKONH  CTPYKTYPBI,
BHEIIHEH (HOPMbI, XUMUUECKOTO

ECIECGENHbIX  HAYK U | eCIECIGEHHbIX HAYK U COCTaBa, (DU3MUECKHX CBOHCTB
HAYYHbIX  Meoputi  Npu | HAYYHbIX MeOpUll 6 peweHuu | yeoBuit 06pazoBanms
nposedeHu Hay4Ho- | npogheccuoHanbHuix 3a0ay

KPUCTAJJIOB BO B3aUMOCBSI3H;
uccnedosamenbCckux pabom
no UBYHEHUIO u CIICONAJIBHYIO TECPMHUHOJIOIHIO
60CNPOU3600CMEY AUCIHILTAHBI,

oasvl

XapaKTEepPU3YIOIINE BHEIIHEE U

BHYTpCHHCC CTpOCHHC
KpHUCTAJIJIOB,

KPHUCTAJIJIOTCHE3HUC.

YMers:

- OIpeCaACINTb OJICMCHTEI
CI/IMMeTpI/II/I KpI/ICTaJIJIa )51

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

Baajaersb:

npuéMamu OIMCAHMUS




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

HIIK oni3.1
HUcnonvsyem cospemenHvie

Memoobl usyyeHus
8eeCcmBeHH020  COCmasa
20PHBIX NOPOO U PYO

3HaTh:

3HaThb OCHOBHBIE  IPOLIECCHI
MUHEPaI000pa30BaHMUS;
OCHOBBI KJ1accuUKaIum,
HOMEHKJIATYpPhl M  XUMHU3Ma
MUHEPAJIOB,;

CIEHUAIIBHYIO TEPMHHOJIOTHIO
JVCTIATITHEI.

YMmers:

aQHAJIM3UPOBATh TUIOMOpP(HBIE
O0COOEHHOCTH MUHEPAJIOB IS
YCTAHOBJICHUSI MX CBS3U C
IPUPOIHBIM TeHEeTHYECKUM
MPOIIECCOM OOpa30BaAHMUS;
ONpeeNATh U JeNaTh OMUCAHNUE

MHHCPAJIOB 10 KOMIIIICKCY
buzndecKux CBOICTB u
ANAarHOCTHUYCCKHUX IMPU3HAKOB.
Baajaers:
HaBbIKaMH
KpUcTaorpaduyeckoro
OIIHMCaHUuA u aHaJin3a
MHHCPAJOB.
4. COAEP)KAHUE U CTPYKTYPA JUCHUIIJTINHBI
O6bem aucumianabl cocrapiser 3 3E, 108 yacos.
N3  Hux peanu3yercss C HUCHOJb30BAHUEM DJIEKTPOHHOTO  OOy4YeHHs
JTUCTAHITMOHHBIX 00pa30BaTeIbHBIX TeXHOJOTHA O YacoB.
dopma MPOMEKYTOUHOU aTTECTALINU: 3AYET.
Ounas ¢popma oOydeHus
Bupa yue0Hoi padoThbl Bcero Cemectp
yacos /
3a4eTHBIX 1
eIUHUIL
KonTakTHas pabota (Bcero) 56 56
B ToMm uncie:
Jlexun 36
JlaGopaTopHbie pabOThI 18
KCP 2 2
CamocrosiTenbHas paboTa cTyZieHTa (BCETO) 52 52




B TtoMm uuncie:

Pedepar 6
PaGoTa Hax BommpocaMu 7151 CaMOTIOITOTOBKH 33
10 TUCIIUATIIINHE
[loaroroBka npe3eHTanuu 3
[loaroroBka Kk 3a4€Ty 10
By mpoMeKyTOYHOM aTTecTalnu 3a4€T
OO6m1ast TPy 10€MKOCTb, 108 108
YacChl
3 3
3a4ETHBIC CITUHUIIBI
3aounHas hopma oOydeHuUs
Bua yueOHoi1 padoThI Bcero Kype
4acos /
3a4eTHBIX 1
(107080700
KonrakTHas padoTa (Bcero) 16 16
B Tom uucne:
Jlexuu 10
[IpakTHueckue 3aHATHUS 6
CamocTosiTenbHas pabota (BCero) 87 87
B Tom uucne:
Pedepar 8
PaGoTa Han Bommpocamu Jijisi CaMOTIOITOTOBKHU 62
10 TUCHUTIIIUHE
[ToaroToBka goKIama 6
[ToaroroBka K 3a4€Ty 12
Bua mpoMexxyTouHOM arTecTauuu 3a46T
OO01mast Tpy10€MKOCTb, 108 108
YacChl
3 3

3a4CTHBIC CANMHMUIIbI




4.1 CopepxxaHue TUCHHMILINHBI, CTPYKTYPHMPOBAHHOE [0 TeMaM, C YKa3aHUEeM BH/I0B
Y4eOHBbIX 3aHATHI U OTBEJCHHOI0 HA HUX KOJINYECTBA AKAJeMHYECKUX YaCOB

TEMA 1. BBEJEHUE. OCHOBHBIE CBOMCTBA KPUCTAJLJIOB

[Ipenmer u 3amaun Kpucramiorpaduu, e€ MeCTO Cpeu IPYrUX €CTECTBEHHBIX HAYK, CBS3b C
HUMH. OCHOBHBIE 3Talbl CTAHOBJIEHUS U Pa3BUTUS HAyKU O Kpucramiax. Pons kpucramiorpapuu
IIPU UCCIIEIOBAHUAX MUHEPAJIOB U I€0JIOTMYECKUX ITPOLECCOB.

ArperaTHble cocTosiHMsI BenlecTBa. [loHsATHE O OMMKHEM M JajdbHEM IOpPSIKE B TBEPAOM
tene. Kpucramn u xpucramnnueckoe BemectBo. OOmue CBONWCTBA KPUCTAIUIOB: OJHOPOJIHOCTb,
AQHU30TPOIMS,  CUMMETPHYHOCTb,  CIIOCOOHOCTH  caMoOOrpaHaTbecs.  [losmkpucramiel U
MOHOKPUCTAJUIbl. BEKTOpHBIE U CKaJspHBIE CBOWCTBA KPHUCTAUIOB. PacnpocTpaHeHHOCTH
KPHUCTAJIJIOB B IIPUPOJE.

TEMA 2. KPUCTAJIVIOTEHE3UC

IIpuunebl M ycnoBus oOpa3oBaHus KpucTawioB. Ilpomecchl 3apokieHus, pocra u
paspylieHusi KpPHUCTAUIOB B Ta30BOM, Jkuakod u TBEpAOH (aszax. beictpopacrymue u
MeJIeHHOpacTyIue rpadu. [IpaBuiio «ecrectBeHHOro ordopa» mnpu pocre rpaneil. PBC-nenouku,
ux BuAbl. [loHSATHE O CTAaOMIBLHOM, PAaBHOBECHOM, METACTAaOMIBHOM COCTOSHHUHM KpPUCTAJUIOB M
KpHUCTalI000pa3ymoueil cpesibl. 'OMOreHHbIe ¥ reTEpOreHHbIE IPOLIECCHl 3apOXKIEHUS KPUCTAILIOB.
@DakTOpBI, BAUAIOIIUE HA CAMOIIPOU3BOJIBHOE 3apOXKIEHNE KPUCTAIUIOB B IIpupoae. Meracomaros.

TEMA 3. KPUCTAJVIOMOP®OJIOT UA
Kpucramnn, ero rpanu, pebpa u BepmuHsl. Mopdomnorus. 'onnomerpus. CBs3b
BHEIIHEH (OPMBI U BHYTPEHHETrO CTPOEHHS KpUCTaUIoB. Popma KpUCTAIUIOB. 3aKOH MOCTOSTHCTBA
JBYrpaHHbIX yrioB. IIpocTele 1 KOMOMHaLMOHHBIE (hOPMBI IpaHeld, pedep M BeplinH. BHeninue
¢dopmbl 1 aHaTOMUS KpUcTaiuIoB. CKeneTHbIe POPMBI KpUCTAIUTOB. KpucTammyeckrie JBOWHUKY.
TEMA 4. OIIMCAHUE CUMMETPHUHU KPUCTAJIJIOB

DONeMEeHTbl CHUMMETPUM KPUCTAJIOB: LEHTP, IUIOCKOCTH U OCH (IIOBOPOTHBIE U
MHBEPCUOHHBIE) CUMMETPUU. BUIbI cUMMETpUM, CUHTOHUM, KaTerOpUM U UX Kiaccudukanus. 32
Kkpuctajiorpadpuueckue rpynnel. dopmyna cummerpun Kpucramuia, [lpaBuna cocraBieHHUsS
dopmynbl  cummerpud. CumBonuka Illendmuca, MexayHapoAaHas CHMBOJIMKA, CHUMBOJIHMKA
dopmyinel cummeTpuu. IIpoctpancTBeHHbIE Ipynnbl cuMMmeTpun. O003HaYEeHUE TPOCTPAHCTBEHHBIX
Ipynn CHMMETPHH.

TEMA 5. CHMBOJIbI TPAHEN 1 PEBEP KPUCTAJLJIOB

[Tonsatne «cuMBON TIpaHu Kpuctamwia». CrnocoObl OINpeaeseHuss CHMBOJIOB TpaHel
KpUCTAUIOB. UeTBEpThIM MHIEKC B CHMBOJIAX TI'PAHEW KPUCTAUIOB T'€KCAarOHAJbHOM CHHIOHMH.
[Tapamerpsl rpaHeil. 3akoH ['atoM — 3aKOH palMOHAIBHBIX IapaMmeTpoB. EnvHHWYHAsA TIpaHb.
CuMBoIIBI pEOEP KPUCTAIIIOB, UX ONPENIEICHUE.

TEMA 6. IPOCTBIE ®OPMbI KPUCTAJIJIOB

[Tonstue "mpoctast ¢popma kpuctauioB". OOmas U 4acTHbIE MPOCTbiE (POPMBI KPUCTAIIIOB
pa3In4HbIX KjaaccoB. [Tonmaap kak COBOKYIMHOCTh MPOCTHIX GOpM. OTKPBITHIE U 3aKPBIThIE MPOCTHIE
¢dopmel. [IpocTeie hopMbl HU3MIMX, CPEAHUX U BBICIIEH CHHTOHUM.

TEMA 7. OIIMCAHHUE BHYTPEHHEI'O CTPOEHUA KPUCTAJIJIOB

Crpykrypa kpuctauioB. CTpykTypHble enuHuIbl. KoopauWHanuoHHbIE 4YHMchaa U
KOOP/IMHAIIMOHHBIE MHOTOIpaHHUKH. Yucino (GopMynbHBIX equHUL. ['eomMeTpuueckue IpeJelbl
YCTOMYMBOCTH HOHHBIX CTPYKTYp CTpyKTypHBIE MOTHUBBI: KOOPJIWHALIMOHHBIN, OCTPOBHOI,
LIE[IOYECYHBIN, CIOMCTBIM M KapKacHbld. [IpocTpaHCTBEHHas KpuCTauIMYecKas peuieTka U e€
AJIEMEHTBI: Y3IIbl, PsAAbl, IUIOCKHME CETKH W JJIEMEHTapHbIC SYEHKHU. YTIOBbIE W JIMHEHHBIC
napamMeTpbl KpUCTAUIMYECKUX pelmeToK. Tumbl KpHUCTAUIMYECKUX pemeTok bpass. Teopus
IJIOTHEUIINX YITAKOBOK M €€ UCITOJIb30BAaHUE ITPU ONMMCAHUU CTPYKTYP MUHEPATIOB. I 'ekcaroHanbHas
IUIOTHeHIasgs  ymakoBka. KyOuueckas  IUIOTHeHIIas — ymakoBKa.  [IJOTHOCT — yHmakOBKH
KPUCTAJUIMYECKOU CTPYKTYPHI.

TEMA 8. TUITbl XUMUYECKHNX CBA3EN B KPUCTAJIAX



Tumbl  XUMHYECKOH  CBA3M B KpUCTaUIax.  KpUCTANIOXMMHUYECKHE  PATUYCHI.
['omogecMuyeckue ©  rerepojecMuYeckue  CTpyKTypbl. CBsi3p  cocraBa MHHepala C
KPUCTAIJIMYECKOM  CTPYKTYpOW. OHEprus KpUCTALIMYECKOW PEIETKH MHUHepala — Kak
XapaKTepUCTHKA €r0 YCTOWYMBOCTH.

TEMA 9. KPUCTAJUIOXUMHNYECKHUE OCOBEHHOCTH
CTPYKTYPbI MUHEPAJIOB

[Momumopduszm. OcobeHHOCTH TONMUMOPGHBIX TepexonoB. [lomumopdHbIe MOIUPHUKAIHH.
[TomutunusM. WM3omopdusM. Bunbl u  TUnel u3omMopdusma, YCIOBHUS €ro IpOsBICHHUS.
[IpakTuyeckoe 3HaueHue wuzomopdusma. Mopdorponus. 3aKOHOMEPHOCTH MOP(OTPONUU M HX
KpUCTalIOXUMHUecKkass npupoja. OCoOEHHOCTH CTPYKTYpbl CHUIMKaToB. OrmpeneneHue Tuna u
GopMyJIbl  KPEMHEKHCIOPOJHOIO MOTHBAa B CTPYKTypax cuinkaroB. Moaudukanuu SiO,.
Knaccugukanus cuamMkaToB 0 X KPEMHEKUCIOPOJAHBIM MOTHBAM.

4.2. TliaH BHeayIMTOPHOH CaMOCTOSAITEJbHOI PadoThl 00y4alOUIUXCH O
TUCHHUILTHHE.

st hopmupoBaHUs BINIEOOO3HAYCHHBIX KOMIIETCHIIMM CTYJIEHTaM B TE€UYCHHE
ceMecTpa Mpeularaercs BbBIINOJHUTh IPE3CHTALMI0 IO BBHIOPAHHOMY MHUHEpay,
COZIEPIKALLYIO CIICAYIOIINE CBEICHUSA:
CJIAMA 1 TuTynmbHEIH cnaifn. BHIIONHAETCS B COOTBETCTBHH C NPUIATaeMbIM
obOpasiom.
CJIAMJI 2 O6uine cBefeHNs 0 MUHEpaJIe: Ha3BaHUe, XUMHUecKas GopMyIa.
CJAMJIBI 3-4 OcHOBHBIE MECTOPOXKICHHS KPUCTAILIOB JaHHOTO MuHepana (Poccus
W JIpyrue cTpaHbl). PacnpocTpaHE€HHOCTH B NPHUPOAHBIX YyCIOBUSX. (MOXHO
IIPUBECTU KAPTY, HA KOTOPOH 0003HAYEHBI MECTOPOK/ICHHUA. )
CJAMJ 5-6 Kak mporcXomuT pocT KPHUCTAIIOB AaHHOTO MHUHEpAda B IIPHPOIHBIX
ycioBusXx. IIpu kakux temmneparypax M JaBJICHUAX MPOXOJIUT Hpouecc oOpa3oBaHUA
Kkpuctamuio. Kakoil Tun pocta Kpucraiia (U3 pacTBOPOB, U3 pacIljiaBOB, U3 ra30BOU
¢a3bl, U3 MapoB, U3 THUAPOTEPMAIIBLHBIX PACTBOPOB, U3 TBEPAOH (a3bl, 0Opasyercs B
pe3yJsbTare METacoMaTo3a, NEPEKPUCTAIIU3ALIMH). [IponsrocTpupoBaTh
dboTorpadusMu u cxemMamu.
CJAMIBI 7-8 OcoOGeHHOCTH BHEIIHErO CTPOSHHS KPUCTAIOB JAHHOTO MHUHEpaJa.
Kakue mnpocteie ¢GopMbl XapakTepHbl s BHEIIHUX (OpM JaHHOTO MHHEpala
(MpoMILTIOCTPUPOBATh PUCYHKAMH, pealibHble (DOpPMBI KpucTauia, ujaeanbHbie). K
KaKOW CHHTOHWM OTHOCHUTCS, K KakoWl kareropuu cummerpuu. Kakas Qopmyna
CUMMETPHH.
CJAMA_9-10 OcoGeHHOCTH BHYTPEHHEr0 CTPOEHHS KpPHCTAIIOB JAHHOTO
muHepana. Kakas pemérka bpaBd mno Tunmy UEHTPOBKHM, MO CHHIOHUU
(MpOMIUTIOCTPUPOBATh  PUCYHKAMM). XapaKTEPUCTUKHU DJIEMEHTApHOW  sSUYEKU
(mapameTpbl 3JE€MEHTapHOM siuelku mnpuBecTH). K Kakod CUHTOHMM OTHOCUTCS
anemMeHTapHasa sdeiika. [lapameTpsl kpuctamumueckon peméTku. [pyrue cBeneHus
00 O0COOCHHOCTSX BHYTPEHHETO CTPOEHUS — MOJIUMOpP(HU3M, TOIUTHIIHS,
u3oMop(pu3M, HaJIWYMe MpPHUMECEH, KOTOpble OO0YCIOBIMBAIOT IICHHBIE CBOWCTBA
JAHHOTO MUHEpasia. YKas3aTb: BO3MOXHO JIM ONHMCAHUE CTPYKTYypbl MHUHEpana ¢
ITO3ULIMHM IPUHLMIIA IUIOTHENIIEH YIIAKOBKH.
CJAMJ 11 Tun xuMuueckoii cBs3m (cBs3eil) B JAHHOM MHHepale. YKa3aTh: CBA3b
TrOMOJIECMUYECKasl UM T€TEPOIECMUYECKAsI.

4.3. Conep:kanue yueOHOT0 MaTepuaJjia




I[J'IH CTYACHTOB OYHOI'O OTACJICHUS:

No HanmeHoBaHME TeMBI = 2 o
n/n JIUCUUTUINHBI 5 e E @) )
O S o A O
= B o an)
1. | Begenue. OcHOBHBIE 2 3 7
CBOMCTBA KPUCTAIJIOB
2. | Kpucrammorenesuc 4 6 10
3. | Kpucramnomopdoiorus 4 6 12
4. | Onucanue CUMMETPUH 6 4 8 18
KPUCTAJJIOB
5. | CuMBoOmBI TpaHelt u pedep 2 3 7
KPHUCTAJIOB
6. [IpocTthie (opMBbI KPUCTATIIOB 2 4 8
7. | Onucanue BHYTPEHHETO 6 6 14
CTPOCHMS KPUCTAIIJIOB
8. | Tumbl XUMHYECKHUX CBA3EH B 2 6 10
KpUCTAJIAX
9. | Kpucraimoxumuueckue
OCOOEHHOCTH CTPYKTYPHI 8 10 20
MUHEPAJIOB
4.3.111epeveHnb J1aOOPATOPHBIX 3aHATHIA
s o
S 3 %
No Ne TembI g3 F
e — HaumenoBanue 1abopatopHbIX padboT g § % %
| &%
=
1 2 3 4 5
OcHOBHBIE CBOICTBA
1. 1 KpUCTAJNINYCECKOI'O BEIICCTBA 4 34
«Kpucrannorpapuueckuii ’
CUMIIO3UYM»
2 3 Omnpenencuue CUMMETPUHU 5 14
KpHUCTAJIJIOB
Omnpenenenne MOP(OIOTHIECKUX
3. 4 XapakTepUCTUK  BHEIIHUX  (opMm 6 4
KPUCTAJLJIOB. ITpocTeie dhopmbl
KpHUCTAJIJIOB
4 . 1 , 2 , 3 ’4 HpOMC)KYTOLIHaH aTTecranua 2 5

CTYJICHTOB: KOHTPOJIbHas paboTa




5. 5 [Ipuémbl  ompeneneHuss CHMBOJIOB

. 2 14
rpaHeil KPUCTAILIIOB
0. 3) N3yuenune mpocThix GopM KpHUCTAIIIOB 4 14
[lnoTHeilmue  ymakoBku.  Yucio
7. 7 (hOpMYIIBHBIX SVHUIL. 6 4
Koopaunanmonnoe YUCIIO,

KOOpI[I/IHaI_II/IOHHBIf/i IIOJIND AP

IIpocTpaHCTBEHHBIE KPUCTAIUINYECKHE
8. 8 pelIeTKH U CTPYKTYphl. OlpeneneHue 4 2,4
tuna peméTku bpase

N3omopduzm. Ompenenenue 3HEprun
9. 9 KPUCTAJUTHYECKOM pemeTKH 4 14
KPHUCTAJIJIOB.

* 1-mpoBepka 3agaHus; 2- 3aCIyIIMBaHNE U 00CYKICHHUE TOKJIa/1a, MPE3CHTAINN; 3 —
YCTHBIN OMPOC B BUJE KOJUIOKBUYMA; 4 — MUCHbMEHHBIN OMPOC MO BOMPOCaM JjIst
CaMOCTOSITETIbHOM pabOThI CTYICHTOB; 5 - KOHTPOJIbHAs paboTa.

4.4, MeroanyecKkue YKa3aHUsi M0 OPraHU3aAlUM CAMOCTOSITEJBHON pPadoThI
CTY/I€HTOB

CamocrosTenbHass ~ pabora -  IUlaHUpyemas — ydeOHas,  ydeOHo-
UCCIIeIOBATEeNbCKAs, Hay4YHO-HCCIEA0BaTENbCKasi paboTa CTYJAEHTOB, BBIMOJIHsAEMAs
BO BHEAyAUTOpPHOE (AayIUTOPHOE) BpeMs MO 33JaHUI0 U NPU METOJUYECKOM
PYKOBOJCTBE IpernojaBaTelisi, HO 0€3 ero HEMmOCPEJACTBEHHOTO YYacTHs, WM TpH
YaCTMYHOM  HETMOCPEJACTBEHHOM  y4YaCTHH  MpEnojaBareis,  OMpeIessIoero
COJIEp>KaHUE U NMPaBUIBHOCTD BBIMOJIHEHUS CAMOCTOSATEIBHON pabOThI CTYACHTOB.

3amayamMu caMoCTosATeNbHOM padoThl cTyaeHToB (CPC) sBustorcs:

- CHUCTeMAaTH3alMsl W 3aKpeIUieHUuEe IOIYYEHHbIX TEOPETHYECKUX 3HaHUM U
IPAKTUYECKUX YMEHUHN CTYICHTOB;

- yrayOJieHrne U pacuImpeHne TeOPETHUSCKUX 3HAHUH,

- (opMUpOBaHHE YMEHHUH HCIOJIb30BAaTh CIPABOUYHYID U CHELHAIBHYIO
JUTEPaTypYy;

- pa3BUTHE T[I03HABATEIbHBIX CIOCOOHOCTEH M AKTUBHOCTH CTYJIEHTOB:
TBOPUYECKOMH VMHUIMATHUBBHI, CaMOCTOSITENIbHOCTH, OTBETCTBEHHOCTH U
OpPTraHNW30BaHHOCTH;

- (¢opMmupoBaHHE CaMOCTOSATEIBHOCTH  MBIIIJICHUS, CIOCOOHOCTEH K

CaMOpa3BUTHUIO, CAMOCOBCPIICHCTBOBAHUIO U CaMOpPCAJIN3allhu,
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- Pa3BUTHE HCCIIEOBATENBCKUX YMEHHIA;

- HUCIONB30BaHME MaTepuana, COOpPaHHOTO U TIOJYYEHHOTO B  XOJE
CaMOCTOATENbHBIX 3aHATUNA Ha MIPAKTUYECKUX 3aHATHUSX, IPU HanmucaHuu pedepara u
MOATOTOBKE MPE3EHTALWH, JJI YCIEITHOW CaYM 3a4eTa 10 JUCLUIUIMHE.

CamocrosiTenbHasi paboTa CTyJEHTa BKJIIOYAET TEKYIIYI0 M TBOPUYECKYIO
poOJIEMHO-OPUEHTUPOBAHHYIO caMocTOsTeNbHYIO paboTty (TCP).

Texymass CPC namparieHa Ha yriryOJeHHe W 3aKpeIlJIeHUE 3HaHWHA CTYACHTA,
pa3BUTHE MPAKTUYECKUX YMEHHUIN U BKIIFOYAET:

- paboTy C IEKIMOHHBIM MAaTE€pHalOM, TMOUCK M 0030p IUTEpaTypbl H
AIIEKTPOHHBIX HCTOYHUKOB MH(OPMAIUU 1O pa3ziesaM AUCIUIUINHBI;

- BBIIIOJIHEHUE JIOMAILIHUX 3a/1aHuH, IOMAIIHUX KOHTPOJIbHBIX padoT;

- ONIEPEKAIONIYI0 CAMOCTOSTENBHYIO padoTYy;

- U3Y4YECHHE TEM, BBIHECEHHBIX Ha CAaMOCTOSTEIbHYIO IPOPabOTKY;

- IOATOTOBKY K INIHCBMEHHOMY OIPOCY;

- IOATOTOBKY K KOHTPOJIbHOM paboTe, K 3a4eTy.

BbimonHsAs caMOCTOSATENbHYIO paboTy TOJ KOHTPOJEM IpEernojaaBaress,
CTYJEHT JAOJDKEH:

OCBOUTh MUHUMYM COJIEp’KaHHUs, BHIHOCUMBII Ha CaMOCTOSITENIbHYIO padoTy
CTYACHTOB U MPEAJIOKEHHBIA IMPEnoJaBaTeieM B COOTBETCTBUM C TpPEOOBAHUAMU
['ocynapcTBeHHOr0 Mpo¢eCcCHOHANBHOTO 00pa30BaTENbHOTO CTAHAAPTA BBICIIETO
o0pa30BaHMsI 110 TaHHOM TUCIUIINHE;

IUIAHUPOBATH CAMOCTOSITEIIbHYIO pPabOTy B COOTBETCTBUM C TIpaduKoM
CaMOCTOATENIbHOM pabOThl, IPEIJIOKEHHBIM IPENOIaBaATEIEM;

CaMOCTOSITENIbHYI0 ~ pabOTy ~ CTyIEHT  JIOJDKEH  OCYIIECTBISTH B
OpraHU3alMOHHBIX (opMax, MNPEeayCMOTPEHHBIX YYE€OHbIM IUIAHOM U padouen
MIPOrpaMMON MPEenoAaBaATENS;

BBITIOJHATh CAMOCTOSATEIbHYIO pad0Ty U OTUUTHIBATHCA IO €€ pe3ysibTaTaM B
COOTBETCTBUM C TpauKOM MpEACTaBICHUS pE3yJbTaTOB, BUIAMU M CpPOKaMU

OTYETHOCTHU IO CaMOCTOSTEIILHON pa60Te CTYACHTOB.
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Bug yueOHBIX
3aHATUN NpU

PGKOMGH}I&HI/II/I 0 opraHu3anuu ACATCIbHOCTU CTyACHTA

OCBOCHUH
JUCIUIIIINHBI
Hanucanne koHcmekTa JIEKIMH: KpaTKo, CXEMaTM4YHO, IOCJIEJOBATEIbHO
Jlexnus (UKCUpPOBAaTH OCHOBHBIC TIONOXKEHHSI, BBIBOIBI, (OPMYIHUPOBKH, OOOOIIEHMUS;
MIOMEYaTh BaKHBIE MBICIIH, BELIETISATH KJIIOUEBBIE CII0BA, TEPMHHBI.
IIpakTrHueckue
3aHATHUSA
Nzydenne koHCHekTa Neknui, ux pomonHeHue. [IpopaboTka pekoMeHIOBaHHON
OCHOBHOW M JONOJHUTENbHOM muTepaTypsl. IIpoBepka TepMHMHOB, MOHATUH C
CPC nipu MTOMOIIBIO SHIUKIIONEIUH, CI0BapeH, CIPaBOYHUKOB C BHIMMCHIBAHUEM TOJKOBAaHUI
Teolgz};;zlélgzoro B «KpmiTamorpacqueCKHﬁ cioBapby. O003HAUYUTH BOMPOCHI, TepMnfn)I, Matepua,
MaTepuana KOTOpBIA BBI3BIBAET TPYIHOCTH, IIOMETUTh U TIONBITATbCS HAWTH OTBET B
UCLIAIUTHHEL pexoMeHnyeMoii Jmteparype. Ecnu camocTosTenpHO HEe ynaercs pa3oOpaThcs B
MaTepuaie, HeoOXOOUMO CPOPMYIUpPOBATH BONPOC U 3aJaTh NPENOAaBaTeNio Ha
KOHCYJbTAllMH, HA TPAKTUYECKOM 3aHSTHH.
IIpu pabote ¢ nuteparypoil, HEOOXOOUMO HAYYHUTHCS HNPABHIIBHO €€ YMTaTh, BECTH
3amucu. /st mombopa muteparypbl B OMONHOTEKE WCIONB3YIOTCA an(aBUTHBIA U
CHUCTEMAaTU4YEeCKUH  KaTajlord. YYeOHHKH 10 AMCLUUIUIMHE PEKOMEHIYEeTCS
MpernojaBareieM, YWTAIOMIMM JIEKIMH M0 AWcUMIUIMHE. M3ydas wmarepuan 1o
yueOHUKY, CJleQyeT NepexoIuTh K CIEAYIOIMIEMY BOIPOCY TOJNBKO IOCIe
CPC nipu MPaBWIBHOTO ysiCHeHHs mnpeapyaymero. Ocoboe BHHMaHHE CleAyeT oOpaTUTh Ha
W3Y4YEHUHU olpeieNiecHe OCHOBHBIX MOHATHH W3y4aeMo AucUUILIMHBEL CieayeT moapoOHO
JUTEPATYPHBIX |pa3dupaTh NPUMEPHI, KOTOPHIE MOSCHSIOT TaKWe OIpPEIeNCHHs, H YMETb CTPOUTH
UCTOYHUKOB IO |aHAJIOTUYHBIE  NPUMEPBl  CaMOCTOSITeNbHO.  HyXHO  10OOMBAaThCs  TOYHOTO
AUCLHUILUIMHE  |fpencTaBICHUS O TOM, YTO W3ydaellb. [10J€3HO COCTaBNIATh OMOPHBIC KOHCIEKTHI.
IIpy w3yuennn marepuana Mo y4eOHMKY IIONE€3HO B TeTpaau (Ha CIELHUAaIbHO
OTBEACHHBIX IMOJSX) IOMOJHATH KOHCHEKT Jekuuid. Tam ke ciexyer oTmedarb
BOIIPOCHI, BBIACIEHHBIE CTYIEHTOM Il KOHCYJBTAIMH C MIpenoaaBareieM. BeBoasl,
MOJTyYEeHHBIE B PE3YJIbTATE U3YUEHUS], PEKOMEH/IYETCS! B KOHCIIEKTE BBIACIISATh, YTOOBI
OHH IIPH NEPEUNTHIBAHUH 3AMUCEH JIydlIe 3alIOMUHAIINCH.
e Hanucanus pedepata — MPUBUTHE CTYJCHTY HABBIKOB KPATKOTO U JIAKOHUYHOTO
MpeCTaBIeHUs] COOpAaHHBIX MaTEPUANOB M ()AKTOB B COOTBETCTBHHU C TPEOOBAHHSIMU,
MpeqbSBIsieMbIMA K HAay4YHbIM oOT4YeTaM, 0030paM M cTaThsM. JJIs TOJATOTOBKH
pedepara CTyAEHTY NpPEAOCTABISETCS CIHCOK TEM, CIHCOK 00s3aTeNIbHOW |
JIOTIOJIHUTEJIBHOM JINTepaTyphl, TpeboBanus k odopmieHuto. [loaroroBka pedepara
HaIlpaBJieHa Ha Pa3BUTHE U 3aKPEIJIEHHE Y CTYICHTOB HAaBBIKOB CaMOCTOSITEIBHOIO
IIIyOOKOro, TBOPYECKOTO M BCECTOPOHHEIO aHalW3a Hay4YHOW, METOJMYECKOH H
CPC o JOpyrold JHUTEpaTypbl IO akKTyaJbHbIM Mpo0jeMaM IWUCHMIUIMHBL, HA BBIPAOOTKY
NOJArOTOBKE  |HaBBIKOB M YMEHMH TpPaMOTHO W YOEOWTENbHO H3Jaratb MaTepual, 4YeTKO
pedepara (hopMymupoBaTh  TEOpETHUYECKHE  OO0OOIIEHUs, BHIBOJABI W  IMPAKTHUECKUE

pexomennanuu. PedepaTsl TODKHBI OTBEYATh KBaTH(PUKAIIMOHHBIM TPeOOBaHUSIM B
OTHOIIIGHUU HAy4dyHOCTH cojaepkanuss u odopmienus. OO0ObeM pedepaTa MOKET
nocturate (-10 cTp.; Bpems, OTBOJMMOE Ha €ro MOJrOTOBKY — OT 2 HEIENb 0
Mecsia.  [loaroroBka pedepara TOJpa3yMeBaeT CaMOCTOSTENFHOE H3yUYCHUE
CTYZIEHTOM HECKOJIBKHUX JINTEPATypPHBIX UCTOYHUKOB (MOHOTpadwii, HAYIHBIX CTaTei
U T.JO.) TO ONPEACIEHHON TeMme, HE pacCMaTpUBaeMOl TMOAPOOHO Ha JICKITHH,
CHCTEMAaTH3aIIMI0 MaTepralia M KPaTKOe €To N3JI0KEHHE.

OcHoOBHBIE TPeOOBAHMS K NMPE3eHTANNH MO TUCIHIJIMHE.
TpebGoBanus k opopmMIICHUIO TPE3ECHTAIUN:




1. Bce cnmaiiabpl JOKHBI ObITH BBIACPXKAHBI B €AMHOM CTHIIE;

2. mpe3eHTauus JAO0DKHA ObITh He MeHbine 10 crhaiinoB, HO He Oonee
YCTaHOBJICHHOT'O MIPEMNo/laBaTesieM KOJIU4YeCTBa;

3. TepBBIA ClIalij] Mpe3eHTAllM — 3TO THUTYJIbHBIN chaiia, odopmisercs mo
obpasiy (cm. npui. 1);

4. pa30opuuBHIM YMTAOCTBHBIN MIPUGT: 11 TekcTa 18—24 kernpb mpudTa, 118
3arosioBka 28-36 keryb mpudTa;

5. HCHoJib30BaHMUE MPUPTOB O€3 3aceuek u He Oosiee 2-X BapUaHTOB MIpUQTa;

6. TeKCT moJDKeH OBITh OTUETIMBO BHUACH Ha (OHE claija Mpe3eHTAIHH,
HESIPKUH, YMEPEHHBIN 10 HHTEHCUBHOCTH OKpPACKU (POH IS MPE3eHTAIUH
KOHTPACTHBINA TEKCT, TEMHBII IIPU(PT TEKCTAa HA CBETJIOM (OHE;

/. BbIpaBHHMBAaHHME TEKCTa Ha CIaiijie: 3ar0JIOBKH IO LIEHTPY, OCHOBHOM TEKCT
[0 LINPUHE;

8. minuHa cTpoku He 6ojiee 36 3HAKOB,

9. pazmemienne uHdopmarnmu - A0 40 cinoB Ha 1 cnaiige (MCKIIOYEHUE -
CTaTUCTHUKA, TAOJIUIIBI U IPyTHE JaHHBIC);

10.moamucH K pUCyHKaM - MOJI PUCYHKOM;

11.na3Banue TaOJHIBI — HAJT TAOIUIICH;

12.mpn  HEOOXOIMMOCTH UCIOJIB3YIOTCSI HAJCTPOYHBIE U  TOJCTPOYHBIC
CUMBOJIBI (B (hopMyJax, ypaBHEHUSIX, MHAEKCAX U T. I1.);

13.cobmroienne NpUHATHIX MpaBuil opdorpaduu, MyHKTyallud, COKpAIICHUN U
npaBui opopmiIeHHs TeKCTa (OTCYTCTBUE TOUKH B 3ar0JIOBKAX U T. I1.).

TpeboBanust k cofepKaHUIO MPE3CHTAIUH:

1. cooTBeTCcTBHE copepKaHMsI MPE3EHTALIMH TOCTABICHHBIM LIEISAM U 3aJa4aMm;

2. OTCyTCTBHE (PAaKTHYECKMX OINMOOK, JIOCTOBEPHOCTH MPEICTaBICHHON
uHpopmanuu;

3. Te3ucHas moaada I/IH(I)OpMaLII/II/I, IMPUBOAATCSA TOJIBKO OCHOBHBIC ITOJIOKCHUSA

PexomMeHaanuu mo noAroToBKe MPEe3CHTAlluU.
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I'maBHas 3amaya —  chenaTh  akUEHT HA  3HAYMMBIX  MOMEHTax
paccMaTpuBaeMoOil B Tpe3eHTanuu Tembl. [losTomy yOupaeM w©3 Mpe3eHTAIHH
BTOPOCTEINEHHBIE CBEICHUS U BCE TO, YTO MOXKET OTBJICUb.

[Ipu odopmiaeHNN mpe3eHTAMN MpUAEpKUBacMCs MUHUMaIu3Ma. OOwuime
uHporpaduky, pe3kue Nmepexoibl OT OJHOTO Cllaiijia K APYyroMy, pa3Hbie MO CTUIIIO
HM300pakeHUsT MEIIaloT OOIEeMYy BOCIPUSITHIO U HE IO3BOJIAIOT CO3/aTh IEIOCTHOE
BIICYATIICHHE.

[Ipy ucronap30BaHUU IIBETOB HYKHO YYHUTHIBAaTh OCOOCHHOCTEH BOCIIPHUSTHUS
[[BETOB YEJIOBEKOM:

-CTUMYJIMpYIOIIKEe  (TEIJIble) I1IBE€Ta CIOCOOCTBYIOT BO3OYXKICHHUIO W
JNEeUCTBYIOT KaK pa3pakxuTeau (B MOpsiKe yObIBAaHHUS MHTEHCUBHOCTH BO3ICHCTBUS):
KpPaCHBIN, OPaHKEBBIN, )KEITHIM;

-JIE3UHTETPUPYIONINE (XOJIOJHBIC) I[BETa YCIOKAWBAIOT, BBI3BIBAIOT COHHOE
cocTosiHUE (B TOM >K€ TOpsANKe): (UOJNETOBBIN, CHHUMN, ToilyOOH, CHUHE-3EJICHBIN;
3€JICHBIN;

-HEUTpabHBIC I[BETA: CBETJIO-PO30BBIM, CEPO-TOYO0OH, KEITO-3EICHBIMH,
KOPUYHEBBIN;

-COUeTaHHE JBYX I[BETOB - IIBETa 3HaKa W I1BeTa (POHA — CYIIIECTBEHHO BIIUSICT
Ha 3pUTEIBHBIN KOM(OPT, HEKOTOPHIC IMaphl IIBETOB HE TOJBKO YTOMJISIOT 3pEHHE, HO
MOTYT IIPUBECTH K CTpeccy (Hampumep, 3ejieHble OyKBbI Ha KpacHOM (hoHE);

-HamOoJIee XOpOIIO BOCIPHHHMAEMbIE COYETaHHUsS LBETOB ImpudTa U (oHa:
TEMHO-CUHUI Ha 0eJI0M, YepHBI Ha OEJI0M, CHHUI Ha CBETIIO-KEITOM.

B npeseHTanusx jxenaresibHO CBECTU TEKCTOBYIO MH(POPMAIUIO K MUHUMYMY,
3aMEHHUB €€ CXeMaMH, JuarpaMmMaMu, pucyHkamu, hotorpadusiMu, KapTaMu.

PexoMeHTyeTcss OCTaBUTh TEKCT TOJBKO B BUJI€ UMEH, Ha3BAHUM, YHUCIIOBBIX
3HAYeHUMU, KOpOoTKuX nurtat. Crnemayer nzbderats oOumus mudp.

Cnenyer wu3beraTh ymoTpeOJICHHS] CIOXKHBIX —TMPEIJIOKEHUN, JJIMHHBIX
TepMUHOB. OHON MBICIM TIOCBSIIAeTCs oOAWH chaia. ['paduka Ha chakgax

HCIIOJIB3YCTCA TOJIBKO B TCX CIy4dasiX, €CJIM OHa HCCCT CMBICIIOBYIO HAI'Py3KY.
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3aroyioBKM  JTOJDKHBI TIPHUBJICKATh BHUMAHHWE ayJUTOPUU U COJEPKAThH
o0o011aronye, KI0YeBble MOJI0XKEHUS CIai/a.

B TekcroBhiX Ojokax HEOOXOJMMO HCIOJIb30BAaTh KOPOTKHE CJOBa U
npeaioxeHus. PekoMeHyeTcs MUHUMUA3HPOBATh KOJIMYECTBO MPEATIOTOB, HAPEUHA,
npuiiaraTeabHbIX.

Bo Bceii mpe3eHTanlMM pa3Hble YPOBHU  3aroJIOBKOB, THIEPCCHUIKH,
YIPABJISIFOITNE KHONKH, CITUCKH JTOJDKHBI BRITIISIIIETH OJTMHAKOBO.

Bce wunbopmanmonHble 3Ie€MEHTHI (TEKCT, H300pakeHHs, JguarpaMMbl,
AIIEMEHTBI CXEeM, TaOJIHIIBI) JOJKHBI ICHO U pelibe(DHO BBIACIATHCS Ha (GOHE clana.

KiroueBbie cioBa B HMH()OPMALMOHHOM OJIOKE MOXHO BBIIEIHUTH (LIBETOM,
MOTYEPKUBAHUEM, MOTYKUPHBIM U KYPCHUBHBIM Haue€pTaHUEM, pa3MepoM Hipudra).
[Tpu BeImENEHUU cleayeT COOMIOAATh MEPy — BBIJCIICHHBIC YJIEMEHTHI HE JTOJKHBI
npeBbimath 1/3-1/2 obmero oobeMa Tekcra ciaia.

He pexomenayercsi:

HCIIOJIb30BaTh NMIEPEHOCHI CIIOB;

UCIIOJIb30BaTh HAKJIOHHOE M BEPTUKAJIBHOE pACIIONIOKEHUE TOAMUCEH W
TEKCTOBBIX OJIOKOB.

He cneayer 3moymorpebnarh MpONUCHBIME OyKBaMU (OHM YHTAIOTCS XYXKe
CTPOYHBIX), TOATOMY HUX JOMYCTUMO HCIOJb30BaTh TOJIBKO JJII CMBICIOBOTO
BbIJIEJICHUS HEOOIbIITUX (PPAarMEHTOB TEKCTA.

MapkupoBaHHbIE U HYMEPOBAHHBIC CIUCKU HCIOJNB3YIOTCS TPH HATUYUH
nepeunciaeHuid. Bosne kaxaoro ad3amna ctaBuTh Mapkep He cTouT. HyxHo oOpammarth
BHUMaHHWe, 4YTOObI HE OBUIO 3aaBaWBaHUS MapKUPOBAHHBIX M HYMEPOBAHHBIX
CIHCKOB.

Kaxnoe wuzobpakeHne MOHKHO HECTH CMBICH: JKelaTreabHO u30eratb B
MPE3EHTAIlMM PUCYHKOB, HE HECYIIIUX CMBICIIOBOW HArPY3KH, €CIIM OHU HE SBIISTFOTCS
YacThIO CTHJIEBOTO O(hOPMIICHUSI.

HeoOxomumMo WCIONB30BaTh W300paKEHHUST TOJIBKO XOPOIIETO KavecTBa.

Bocmnpusitue n300pakeHus TOJKHO OBITh YETKUM.

15



Crnenyet n3berath pa3HON aHUMAIIMU TIEpPeXoa CIIal0B M Pa3HOW aHUMAIIHH
00BEKTOB.

He croutT meiTathCs yMeCTUTh BEChb MaTepuand Ha OAHOM craine. Jlyume
MOAEJUTH €r0 Ha HECKOIBKO M300paKEHUI.

UtoObl 00sieryuTh pabOTy, CTOMT 3apaHee HaOpocaTh IUIaH MPE3CHTAlUU,
MOXHO pacnucatb KakOW MaTepuall JIOJDKEH COAEPKATh KAaXKIBIA claia. ITo
MOMOXKET  YHOPSAMOYHUTHh  CIAlbl, TPAMOTHO paclpeneianTh U oQopMHUTH
uHpopmanuto. [locie 3TOro MOXKHO TPUCTYNATh K pealn3alid HaMEYEHHOro B
nporpamme Power Point.

OO6beM mpe3eHTaMM HE AOJKEH ObITh MeHee 8-10 cnaiioB u He Oojyee 20
CJIa/IOB. 3pUTENbHBIA pAJl U3 OOJIBIIET0 YHCJA CJIAMIOB BBI3BIBAET YTOMIICHHUE,
OTBJIEKA€T OT CYTH paccMaTrpuBaeMoll TeMbl. VICKIIIOYWEHHMS  COCTaBISAIOT
MIpE3CHTAlUH, peaHa3HAYCHHbBIC TUTSt JTUTENBHON JIEMOHCTpaluU
O3HAKOMUTEIHLHOTO XapakTepa ¢ OOJIbIIUM KOJIHMYECTBOM BU3YyaJIbHOTO Marepuaia. B
ATOM ciydae 00beM MPE3EHTALMKU — U3 pacueTa He MEeHee ueM | MUH. Ha OJUH CIai,
a Ha CIalJbl, COJEpkKaIIUE KIIFOUEBbIE MOMEHTHI 1 OCHOBOIIOJIATAOIIUE TTOHATHS - TIO
2 MUH.

[IepBbIM CaliiIoM B MPE3EHTALMU SIBJISETCS TUTYJIBHBIA CJHAW]I, BBITIOJHACTCS
110 YCTAaHOBJICHHOMY OOpa3Iy.

Ecnu npesenrtanusi mpegHazHadyeHa IS JOKJajla MO pe3ysibTaTaM Hay4dHO-
HCCJIEIOBATENHCKONW padOThl, TO WH(MOPMAIIMIO HAa ClaiaX MOXKHO PACIOJIOXKUTH B
CICAYIONIEM TMOPSJIKE: aKTyallbHOCTh PabOThl, OOBEKT U MPEAMET HCCIEIOBAHUS,
MOCTaBJICHHass TMpoOyiemMa, 1eJib W 3aJadyd  MCCJEAOBaHUSA, UCIOJIb30BaHHBIC
METOJUKH, TOJYYEHHbIC PE3yJIbTaThl, BbIBOAbLI. KaKIblii CTPYKTYpPHBIA 3JIEMEHT
MPE3CHTAIMU K JIOKJIaly 0003HaYaeTCsl 3ar0JI0BKOM Ha Cllaifzie.

3aKIIIOYMTENIbHBIC CIIak/Claiapl Mpe3eHTAMU COACPKAT BBIBOALI. Ha maHHOM
craiiie/cnaiax HeoOX0UMO TIOJIBECTH UTOTH TIO MPECTABICHHBIM B TPE3CHTAIIUU
MarepuasiaM. MOXHO cJenaTh O0000IeHHE U3 BCEro BBINMIECKA3aHHOTO, JHOO

03BY4YHUTH JINMYHOC MHCHUC O TCMC, pCIHICHUHN ITOCTABJICHHBIX HpO6J’ICM.
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[locneanuii cnaitn coaepkUT UHGOPMALIUIO 00 HCIOIB30BAHHBIX HCTOYHHKAX
IpU TOATOTOBKE Mpe3eHTanuu. MHpopmaiuy mnpeacTtaBiseTcss B COOTBETCTBUU C
neiicteyromuM  ['OCTom o OubOimorpauueckoM  ONUCAHUM  HUCTOYHUKOB
uHbOpMaInu.

Bama peub M TekcT Ha ciaiiax He JOJDKHBI COBNAJaTh, BEAb MOCIETHUIM
CIIy>)KAUT OCHOBOW JJisi TOsICHEHWH aBTopa. llpe3eHTamust AOKHA JOIOJHSTH,
WUTIOCTPUPOBATh TO, O YEM HIET peyb, HE JODKHA TMOJHOCTHIO IyOIUpOBATH

MaTcpuail.

5. YueOHO-MeTOAMUYECKOE U MH(OPMAIIHOHHOE 00ecieyeHne JUCIIUIINHBI:
a) IepeYCHb JINTEPATYPHI:

1. Kpuctraymorpadgusi 1 KpUCTAUIOXUMUS [DJIEKTPOHHBIM pecypc]| : yueOd. s
CTyZ. By30B, 00yu. o crent. "T'eonorusa” / 0. K. EropoB-Tucmenxo. - 2-e u3.
- OBK. - M. : Vausepcurer, 2010. - 589 c. - Pexum pocryma: DU3
"bubnmorex". - Heorpanud. n0cTyII.

2. Pemenne xpuctaimorpaduyeckux 3a7ad C IMOMOIIBIO cTepeorpaduyecKux
npoekiuii [Teker] : yue6. mocodue / B. A. bynanos ; Upkyrckuii roc. yH-T. -
Upkyrck : U3a-Bo UT'Y, 2006. - 176 c. : un. ; 21 cM. - bubauorp.: ¢.149 . (40
9K3.)

6) MNCPUOANYCCKUC U3AaHMA, JOIIOJHUTCIBbHBIC HCTOYHHUKH

1. Crpykrypa, uzomopdusm, hopmyisl, kiaccudukaims MunepaioB [Teker] / A.
I'. bynax ; Cankr- IletepOypr. roc. yu-T. - CII6. : U3n-Bo CIIOI'Y, 2014. - 132
C. ; 29 cm. - (Munepanorus). - bubmumorp.: ¢. 128-130. (1 7k3.)

2. Pocr kpucramios B pacrmase. Kpucramiorpadguueckuii aHaimm3 u SKCIEPUMEHT
/ M. J1. JTrob6amwun. - CII6. : Hayka, 2008. - 390 c. : un. ; 21 cm. - bubmumorp.: c.
378-390. (1 »k3.)

3. Kpucramnorpaduueckas reomerpus [Tekct] / P. B. T'amuymun ; Ots. pen. /.
K. ®annees. - 2-e¢ uzm., crep. - M. : KomKnura, 2005. - 136 ¢. : uin. ; 22 cMm. -
bu6mmorp.: c. 131-135. (1 2x3.)

4. Kpucramnorpadus, MUHEPAIOTHS U T€0JOTUsl KAMHECAMOLBETHOTO ChIpbs / B.
A. Epmonos, B. A. Jlynaes, B. B. Mocelikun ; pen. B. A. Epmonaes ;
MockoBckuii roc. TopHbiit yH-T. - 2009. - 407 c. (1 3k3.)

5. Kpucramnorpabus u kpuctammoxumust [Tekct] : yueOnuk / FO. K. Eropos-
Tucmenko ; MockoBckuii roc. yH-T uM. M. B. JlIomoHocoBa, ['eornor. ¢ak. - 2-e
u3a. - M. : Yausepcurer, 2010. - 587 c. : un. ; 20 cMm. - [Ipeam. ykas.: c. 559-
582. - bubmmorp.: ¢. 583-585. (1 3k3.)
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6. OcuoBbl kpuctamiorpapuu [Tekct] : yueOnuk / E. B. Uymnpynos, A. O.
XoxioB, M. A. ®annees. - M. : ®usmariur, 2006. - 500 c. : uin. ; 21 cMm. -

bubmuorp.: c. 499-500. (1 3x3.)
r) 6a3bl JaHHBIX, THHOPMAIIMOHHO-CITPABOYHBIC U TIONCKOBBIE CHCTEMBI .

1. American mineralogist crystal structure database (AMepukaHCKas
MUHEpajoruueckas 0a3a JaHHBIX KPUCTAJUIMYECKUX CTPYKTYD). -
http://georoc.mpch-mainz.gwdg.de/georoc/Entry.html

2. Hayunas 6ubnuotexa Poccuiickoro rocyjapcTBEHHOrO yHUBepcUTeTa HeTu U
raza um. .M. I'yOkuna — www.gybkin.ru

3. Undopmaunonnslii pecypc «Munepainsl. ['opabie mopossl. [Inuder. -

http://petrographica.ru/minerals-list.html

Hayunas 6ubnamorexa MI'Y — www.lib.msm.su

DnekTpoHHas 6nbanoTeka MOCKOBCKOI0 roCyJapCTBEHHOTO YHUBEPCUTETA

HYKOHOMUKH, CTATUCTUKU U nH(popmaTuku (MI'YICull) — www.ibc.mesi.ru

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

Hayuno-texaunueckas ondnuorexka CulOl'TY — www.lib.sibstru.kts.ru

Poccuiickas 'ocynapcTBenHas Ou0auoTexka — www.rsl.ru

['ocynapcTBeHHast myOJIMUHAs HAYYHO-TEXHUYECKasi OMOIMoTeKa —

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

11.Bcepoccuiickas rocyjapcTBeHHass OMOJIMOTEKa NHOCTPAHHON JIUTEPATYPHI —
www.libfl.ru

12.bubnmmnoreka AkageMuu HayK — Www.spb.org.ru/ban

13.HanumonanpHas 37eKTpoHHAas OuOInoTeKa — www.nel.ru

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

15.Bcepoccuiickuii MHCTUTYT HAYYHOW MH(POPMAIIUU 110 TEXHUYECKUM HayKam
(BUHUTHN) — www.fuji,viniti.msk.su

16.Poccuiickas HaioHaapHas 6ubnmoteka, r. Cankr-Ilerepoypr — www.nlr.ru

17.Smorf:  crystal models (Buzyanmmzauus wu 3-D  monenupoBanue
KPUCTAJUIMYECKUX MHOTOIPaHHMKOB M 0a3a paHHbIx 3-D  komOuHanmii
IPOCTBIX (JOPM pacIpOCTpPaHEHHBIX MUHEepaioB) - http://smorf.nl

o b

© 0o~

6. MaTepuajbHO-TeXHHYECKOe o0ecrieyeHne TUCIUIIHHbI:
[logoOpannbsle 1O paszgenam  TecToBble 3agaHuss. CuUcTeMaTH4ecKue

KpI/ICTaHHOMOp(i)OJ'IOFI/I‘IeCKI/IC KOJUICKOMHW W Pa3JaTOYHBIC KOJIJICKOHUH MOI[CJ'I@fI
HACAJIBHBIX KpPHCTAIIOB. O6pa3u1>1 MOHO- MW IIOJIMKPHUCTAJLUIOB, BBIPOCIIHUX B

MIPUPOJIHBIX YCIOBUSIX (YUCOHBIN reojoruueckuii My3eit akynbrera)

7. O0pa3oBaTe/ibHbIE TEXHOJIOTHM:
3aHATUS B MHTEpAaKTHUBHOM ¢opme cocraBimsaioT 38 wyacoB. I[Iporpamma

muctutinabel - «Kpucramnorpadus» npeaycMarpuBaeT — JIEKIIMOHHOE HW3JIOKEHHUE
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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/

OCHOBHBIX TEOPETHUYECKUX TOJOKEHHUM, J1a00paTOpHble ayAUTOPHBIC 3aHATHS IO
NOATPYIIAaM, a TAaKXe CaMOCTOSTENbHBIE 3aHATHS CTYACHTOB C MOJEISAMU
KPUCTAJUIOB U MPOCTPAHCTBEHHBIX KPUCTAIUIMYECKHX PELIETOK C IPUBICYECHHUEM
KOJUIEKIIMOHHOTO MaTepHajla W3 JKCIO3WLUNA YYEOHOrO0 TEO0JOTMYECKOTO My3es
dakyapTeTa M MOJATOTOBKY IMPE3CHTAIMM K JOKJIAay MO BBIOPAHHOMY CTYJIEHTOM
MUHEpAIy.

8. OueHOYHBIE CPeACTBA /ISl TEKYIIEr0 KOHTPOJIS U IPOMEKYTOYHOIM
aTTecTallum:

OHeHO‘lHI)Ie Cpeacrea AJisl BXOAAIIETO0 KOHTPOJIA
1.Kakue arperatHble cOcTOsIHUS BeliecTBa Bol 3HaeTe?
2.IlosicHuTE OHATHUS «OJIMKHUHN NOPSAA0K», «IaJbHUN NOPSAA0K» B OPraHU3alllK BelecTBa?
3.Kaxoii mops/10k B3aMMHOT'0 pacoJIO’KEHHUs YaCTULl CYLIIECTBYET B ra3ax?
4.Kakoi nops0K B3aUMHOT'O PACTIONOKEHHS YACTHI] CYIIECTBYET B KUIKOCTSIX?
5.Kakoil mopsIOK B3aWMHOTO PACIOJIOXKEHUS YacCTHIl CYIIECTBYET B TBEPAOM aMOp(hHOM
BelecTse?
6.YTo o0rmiero B opraHu3aify BEMIECTBA MEXKTY KUAKOCTIMH U aMOP(HBIMH TeaMu?
7.B yem 3akitouaeTcs MaKCUMalbHAsl YHOPSAOYEHHOCTh B3aMMHOIO PACIIONOXKEHHS YacTHI] B
KpucTayiax?
8.UTo nmoHMMaeTcs moj TEPMUHOM «KPUCTAILTUYECKas pereTkay?
9.HazoBuTe 351eMEHTBI CTPOCHUS KPUCTALTUYECKON PEIIeTKH?.
10.YTo Takoe «peTUKyIsipHasl ITIOTHOCTHY TUIOCKON CETKH KPUCTANIMYECKOMN perieTku?
11. [lepeuncaure ocoObie CBOMCTBA KPUCTAILIOB, OTIIMYAIOIINE X OT aMOP(HBIX Ten?
12.ITosicaute Te3uc: «Kpucrtamibl OAHOPOIHBI, HO aHU30TPOITHBD) ?
13.YT0 Takoe «aHU30TPONHS» U B UEM OHA MPOSBIIAETCS B KpUCTAILIAX?
14.Y1o cnenyeT nOHUMATh MOJ «OJHOPOAHOCTBIO BHYTPEHHETO CTPOEHHUS» B KpUcTaiax?
15.Kax cBs3aHa orpanka KpUCTAJIJIOB C aHU30TPOIMEN UX CBOMCTB?

OueHouyHbIE CPECTBA TEKYLIEr0 KOHTPOJIA

CkansipHble U BEKTOPHBIE CBOMCTBA KPUCTAJLIOB.

OKCHepUMEHTAJIbHBIE CBUJIETENBCTBA CYILIECTBOBAHUS KPUCTAJUIMYECKON pEIETKH
Kpucrannorenesuc — BOSHUKHOBEHHE, POCT U Pa3pyLICHUE KPUCTAIIIOB.
Meracomaros.

CoBpeMeHHbIE METOBI BBIPAIMBAHNS KPUCTAJIOB.

CummeTtpus pU3NYECKUX CBOIMCTB KpHUCTaIa.

PeanbHble 1 H1eanbHbIE KPUCTAIUIBL.

3aBUCHUMOCTh CBOMCTB KpUCTAJIJIa OT THIAa XUMHUUECKON CBS3H.

Kpucramnorpagus aparoieHHbIX KaMHEH.

10 Crepeorpaduueckast IpoOeKIUs KPUCTAIIIOB.

11. l'momocTepeorpaduueckas npoekius u cetka Bynbda.

12. [puHIMT MIIOTHEHIIEH YITaKOBKH TSI KPHCTAJLIOB.

13. IIpocTbie popMbI KPUCTAIIIOB.

14. Bunbl ciMMETPHUH TPUKITMHHOW U MOHOKJIMHHOM CHHTOHUHN. [IprMepsl MUHEpaioB.
15. Buasl cummeTpun pomOrudeckoit cuHronuu. [Ipumepsl MuHepanos.

16. Kpucrammorpadguyeckre mpoeKIuH.

17. Buasl cuMMeTpUH TPUTOHAIBHOW CMHTOHUU. [IprMepbl MUHEPAJIOB.

18. Buipl CHMMETpHUH TeTparoHaAIbHON CHHTOHHH. [IprMepbl MUHEPAITOB.

19. Buapl cuMMeTpUH TeKcaroHaIbHOW CHHTOHMU. [IpuMepsl MUHEPaoB.

CoNoOAEWNE
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20. Bunpl cummerpun KyOudeckoit cuaronuu. [IpuMepbl MuHepanos.
21. Nunexkcel rpanu. CUMBOJ TpaHH.

22. IlpuponHasi orpaHKa KpUCTaJUIOB.

23. Pemiétku bpago.

24. Mopdotporusi.

25. OcoOOCHHOCTH CTPOCHHS CHITMKATOB.

26. Knaccudukamus CHIMKATOB.

27. ITonmumopdusm.

28. IlomuTunmsm.

29. Nzomopdusm.

30. Pamnychl XMMHUYECKHX 3JIEMEHTOB B KPUCTAJUIAX C PA3JIMYHBIMH THIIAMU CBSI3U: WOHHOM,

KOBaJICHTHOM, METAJJIMYCCKOM.

31. IlpocTpaHCTBEHHBIE TPYIIBI CHMMETPUHU KPUCTAIUIOB.
32. CoBpeMeHHbIE MOJIXObI K OMMCAHUIO BHYTPEHHEH CTPYKTYPhI KPUCTAILIIOB.
3agaHus 17151 CAMONOATOTOBKH CTY/JA€HTOB:

NoabkowhE

o

9.

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

[TonsiTHE O KpUCTAIIIE U KPUCTAIUIMYECKHUX BEIECTBAX.

OcHOBHBIE CBOMCTBA KPUCTAJIIOB.

PocT xpucTamioB U3 ra3oBoi, KUAKON U TBEPIOH (a3bl.

CummeTpusi KpUCTAIUIOB, BUIBI CHMMETPUU, CHHTOHUH, KATETOPHUH.

[IpocTpaHcTBeHHAs! KPUCTAINIMYECKAS PELIETKA, €€ AIEMEHTBI U TapaMeTPBbl.

[TonsiTHE O MPOCTHIX U KOMOWHAIIMOHHBIX (POpMax, MPUHITUIIBI UX HA3BAHMSL.

YcranoBka kpucTayioB. [IpaBuina BeIOOpa oceit M eIMHUYHON IpaHu. IHIEKChI 1 CHMBOJIBI
rpaHeil ¥ NpocThIX Gopm.

3aKOH pallMOHAILHOCTH OTHOUIEHUH TapaMeTPOB 3aKOH 1 aton

[IpaBuna ycTaHOBKH KYOMYECKUX M TETPArOHAJIBHBIX KPUCTAJIJIOB.

[IpaBuna ycTaHOBKM TPUTOHAIBHBIX U T'€KCArOHAJIbHBIX KPUCTAJUIOB.

[IpaBuia yCTaHOBKM KPUCTAJLUIOB HU3IIEH KATETOPHH.

3aKOH OCTOSIHCTBA YIJIOB.

Turbl IITOTHENUIINX APOBBIX YITAKOBOK.

[IpocTpaHcTBeHHAs! KPUCTAINIMYECKAS PELIETKA, €€ AIEMEHTBI U TapaMeTpBbl.

OCHOBHBIE TUITBI KPUCTAUTMYECKUX PEIIETOK U TUITBI peIeTok bpase.

H3omophusm, TuTbl n30Mopdu3Ma Mo CTEIeHH COBEPUICHCTBA U XapaKTepy 3aMeleHUsI.
[Tonmumopdu3M 1 OUTUTIA3M.

OueHo4YHbIe cpeIcTBA JIJIsl IPOMEKYTOYHOMH aTTecTanuu (B popMe 3auera)

1.

o1

Yro wusydaer kpucramiorpadus? Kak cBsg3aHbl Mexay coOoi cocTas,
CTpYKTypa u cBoHMcTBa Kpuctamma? Ilepeuncnure 3n€eMEHTBI OrpaHEHUS
KpuctajuioB. Ilepeuncnure nmapaMeTpbl KpUCTALINYECKON PELIETKH.

[aiite  ompeneineHue  KpUCTAUIMYECKOM  CTpykType. Kak  orinuuuth
MOHOKPHUCTAIZI OT NOJHUKpHUcTaa? B 4ém  3akimroyaeTcs  OTIMYME
KPUCTAJUTMYECKUX BEIIECTB OT aMOP(PHBIX?

Kakne kpuctamiorpaguueckue 3aKkOHbl — OIHKCHIBAIOT  3aKOHOMEPHOCTH
BHEIIHETO CTpOEeHMsI KpucTaiuioB? KakoBa CBA3b MEXAYy BHEIIHUM U
BHYTPEHHUM CTpoeHHeM Kkpuctamia? Yro wuzydaer mopdonorua? 3auem
reoJIory U3y4aTh BHEIIHHE POPMbI KPUCTAIIIIOB?

HazoButre OCHOBHBIE CBOMCTBAa KPUCTAIUIMYECKOTO Beulectsa. I[IpuBemure
IIPUMEPBI, MOSCHSOIINE OCHOBHBIE CBOMCTBA KPUCTAJIOB.

Metonpl n3ydueHusl BHEIIHETO Y BHYTPEHHETO CTPOECHUS KPUCTAILIIOB.
[lepeuncnure BUIbI 00pa3oBaHusl KpUcTauioB B npuponae? Kak B mpupoaHbix
YCJIOBUSIX 00pa3yroTcs KpUCTauibl U3 Ta3oBod (aspl? Kak B mpupoIHBIX
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YCIOBUSX 00pa3yloTCsi KpUCTAILIBI U3 paciuiaBoB? Kak B MPUPOAHBIX YCIOBUAX
IIPOUCXONUT KpUCTAIM3aluMs U3 pactBopoB? Uro Takoe Meracomaro3? Kaxk
00pa3yloTCsl KPUCTAIIBI U3 THIPOTEPMAIIBHBIX pacTBOpoB? UTO mpeacTaBisier
co00ii MpoLecc NepeKpUCTAIIIN3ALUHN?

7. IloueMy KpucTamibsl BbIpacTalOT B BHUJE MHoOrorpaHHukoB? Kakue craguu
BKJIFOYAET 3TOT MPOLECC?

8. IlpakTMueckoe MpPUMEHEHHWE 3aKOHAa IIOCTOSHCTBA YyIJIOB M 3aKOHa
pPalMOHAIBHBIX TAPAMETPOB IS UCCIIEAOBAHUS KPUCTAILUIOB (MUHEPATIOB)?

9. B uém 3akimoyaeTcst «eCTECTBEHHBIN 0TOOP» MPOUCXO SN B poIiecce pocTa
rpaHeil kpucraya? KakoB MeXaHH3M pocTa KpUCTAIIOB.

10.I1lepeuncnure 31€MEHThl CUMMETPUN KPUCTAIIOB. /I yero ux ompenenstor?
Yro takoe cuHronus? Ilepeunciure Ha3BaHWs CUHrOHMI. Kpucramiesl,
OTHOCSIIHECS K KaKOW CHHTOHUYU Han0oJiee CHMMETPUYHBIE?

11.Yt0 Takoe ¢opmyna cummerpun Kpuctama? Ilo kakum npaBuiam eé
coctaBisitoT?  CKOJBKO  CYHIECTBYET  KpUCTAJIOrpaUuecKux  BUOB
CUMMETpPUM KpucTauIoB? Kak ompenenstor, K KakoMy KJacCy CHMMETPUHU
OTHOCHUTCSI KpUCTaJU1?

12.1lo kakuM HpU3HAKaM KpPUCTAJI OTHOCSAT K HHU3ILIEH, CpelHEed WM BbICHIEH
kareropun? Ilo KakuM DIpU3HAKaM KPHUCTAUI OTHOCIAT K TOM WM WHOU
CUHTOHUU?

13.CkoaBpKO BCETO CYIIECTBYET THIIOB JJIeMEHTapHbIX sueek? KTo mepBeiM u3
ucciaenoBarened ux onucan? Jlanurte omnpenenceHue 3JIEMEHTApHOM SAYEUKU
KPUCTAJUIMYECKOW CTPYKTypbl. Kakue CymecTBylOT THIBI LIEHTPOBKH
AIIEMEHTApHBIX A4eek? KakuM mpaBuiiaM CIEenyroT, ONPEAENSA JIEMEHTAPHYIO
A4EHKYy B OECKOHEYHOM KPUCTAIIMYECKON pemeTke?

14.Yto Takoe »sHeprus Kpucramumyeckod pewmérku? Ilepeuncinure THUMBI
XUMHUYECKUX CBsi3el B Kpucramax. Kak onum oOpasyrorca? UYrto Takoe
TOMOJECMUYECKAE U TETEPOACCMUYECKUE CTPYKTYpbl Kpucramuios? Kak
3aBUCAT CBOWMCTBAa KpUCTAJJIa OT TUIA XUMHUYECKON cCBsi3u? MuHepaibl, ¢
KaKUM THUIIOM XUMHYECKOW CBsI3M HambOosee mpouyHble? MuHepanbl, ¢ KaKUM
TUIIOM XMMHYECKOW CBSI3U HanMeHee rpounble? [IpuBeanre npumepsl.

15.Yto Takoe mpocrtas ¢opma? Jlns yero B KpUcCTaLIOrpaduu HCHOIB3YIOT
npeactaBieHust o0 mpocThix ¢opmax? Kakux 2 Buma mpocTeix ¢opm ObiBaeT?
CKOJIbKO BCETr0 HMMEETCA pPa3IMYHbIX MPOCThIX (opM KpuctaioB? Yrto
npeacTaBisger co0oil koMOuHauusa npocThix (opm? IlpuBenure npumepsl
npocThix (opM HH3MMX cUHroHMM. [lpuBenuTe mpuMepsbl MPOCTHIX (opM
cpenHux cuHronuil. IlpuBeaure mnpumepbl TPOCTBIX (GopM KyOHUecKOn
CUHTOHUMU.

JlonosHUTENBHBIE BOIPOCHI:

Uro npencrapnseT u3 cedss pomOboaoaeKka’ap?

Kak BeITISAUT MOHO31p?

Kaxk BbIIIAIUT nUHAKOUA?

Kak BBITJISAUT JU3Ip OCEBOM?

CKOJIBKO MPOCTHIX (DOPM CYIIECTBYET B HU3IIUX CUHTOHUSX?
CKOJIbKO MPOCTHIX (POPM CYILIECTBYET B CPEAHUX CUHTOHHSIX?

21



CKOJBKO TPOCTBIX (OpM CyIlIeCcTBYeT B KyOuueckoil cunronuun? Kakas
O0COOEHHOCTh MPOCTHIX (OPM B KyOHUECKOU CUHTOHUM?

[IpuBeauTe MpUMeEpbl OTKPBITHIX MTPOCTHIX (PopM.

[TpuBeauTe MpUMeEphI 3aKPHITHIX TPOCTHIX HOPM.

Urto npeacTaBisitoT coO0M ITpaHu TeKCaroHadIbHON MUPaMHUIbI?

16.B uém BbIpakaeTCs MPUHIMI TUIOTHEMINEH YIAaKOBKHM aTOMOB HWJIH HOHOB?
KakoB nporeHT 3anonHeHus: o0bEMa Npu MIIOTHEHIIEH YyITaKOBKE aTOMOB WU
nonoB? Kakume 2 Bupa mycTtoT ObIBaloT B IUIOTHeMmied ymakoBke? Kakumx
nyctor Oousbmie? Kakue nomymieHust OenaroTcs, KOrja KpUCTaJIMYecKas
CTPYKTypa paccMaTpUBAETCS C TOUYKU 3PEHUS IUIOTHEWIEeH yrnakoBku? B uém
pa3HUIla MEXIy IUIOTHBIMH YHNAKOBKAMHM T'EKCAroHAJIbHOW U KyOMUYeCKOM?
JlaiiTe onpeiesieHue MOHATUIO «IUIOTHOCTh YIakoBKW». KakoBa poJib MycTOT B
KPUCTAUIMYECKOW CTPYKTYpE, ITOCTPOCHHOW II0 MPHUHLIMIY IJIOTHEHIIEH
ynakoBkH? Kak onucarbs KpUCTAUIMYECKYIO CTPYKTYPY MOIb3YSACh TOHATHUEM O
IJIOTHENIIEN yakOBKe?

17.Yt1o Takoe uzomophuzm? Kakue ycioBusi TOKHBI COONIOAATHCS, YTOOBI OBLIO
BO3MOXXHBIM ~ M30MOpP(HOE  3aMEeleHHWEe OJHOr0 aroMa Jpyr'MM B
KpUCTAJUIMUECKOM pemérke MuHepana? Kakue Buabl uzoMopdusma ObIBatoT?
Kak orpakaercs siBneHue mzomoppuszMa B XUMUUYECKOW Qopmysie MuHepaia?
KakoBa ponps nzomopdpusma npu 00pa3zoBaHUM MUHEPATIOB?

18.Yto Takoe mommmopduzmM? Uro Takoe mosuMopdHBIE MoauduKanun?
[IpuBenute npumepsl. Kakue mnepexoabl H3 OAHOW  MOTUMOP(PHOU
MoauduKkanuu B apyryio OeiBatot? IlpuBenure npumepsl. B uéM cXoAcTBO U B
yéM  3aKiIoyaeTcs omMuuMe noiaumopdusMa U nmoiauTunuzma?  Yto
MPEACTABIIAIOT COO0I re0TEPMOMETPHI U Fe00apOMETPHI?

19.C momomnipro Kakoro MeToia MOTyJYaroT HH(POPMAIIHIO O BHYTPEHHEM CTPOCHHUU
KpUCTAJUIOB B Hacrosimee Bpemsi? KakoB ¢(u3snueckuil MpUHLIMIT JAHHOTO
Merona? Kakue XapakTEepUCTHKH KpPUCTAUIMYECKOW CTPYKTYpbl MOXHO
MOJYYUTh C MOMOIIBIO 3TOTO MeToAa?

Pa3zpaboruyukmu:

JOTIEHT Kadeapsl Moje3HbIX nckomaeMbix A.D. JleTHrKoBa

[Iporpamma paccMoTpeHa Ha 3aceTaHuu Kadeapbl MOJE3HBIX UCKOTaeMbIX

«

» 2022 r.

[IpoToxon Ne

3aB.xadenpoit Cacum C. A.
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