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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
CHEUaIbHOW TEPMHUHOJIOTHH. [lOArOTOBUTH CTYJEHTOB K BBINOJHEHUIO aHaIu3a
JAHHBIX TOJEBBIX M JIA0OPATOPHBIX HCCIEAOBAHUI KPUCTAUIMYECKOIO BEIIECTBA,
M3YUYEHHIO CIIEHHAIBHBIX T€0JIOTUYECKUX JUCIUIUIMH.

3a/1ayy Kypca: U3y4uTh OCOOEHHOCTH MPOSBICHUS KPUCTAIIMYECKON MPUPOJIbI
MUHEPAJIOB M BBITEKAIOMIUX M3 AITOro UX (GU3NUECKUX U (U3UKO-XUMHYECKUX
CBOMCTB;  pAacCMOTPETh  CYLIECTBYIOUIME  TEOPETHUYECKUE  MOJOXKEHUS O
3aKOHOMEPHOCTSIX CTPOEHUS, COCTaBa U CBOWMCTB KPUCTAIOB, OOYyYUTH CTYAECHTOB
HaBbIKaM MPAKTUYECKOTO aHAJIN3a BHEIIHETO U BHYTPEHHErO CTPOEHUS KPHUCTAIIOB;
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 [IJI1 NPABWJIBHOM HHTEPIIPETALMU PE3YJIBTATOB CAMOCTOSTEIBHON HAayYHOMU
paboThl; 00ecreynuTh HEOOXOAMMYI0 TEPMHUHOJIOTMYECKYIO 0a3y Uid MOHUMAaHMS
CIEHUAIBHON JINTEPATYPHI.
2. Mecro mucuumiannsl B cTpykrype OIOII

Hucrumuinaa oTHocutest K Onoky bl (ucrurmimnbl) 00s3aTeNbHON 4YacTu
ydeOHoro 1miada no crenuanbHocT 21.05.02 «[Ipuknamaas reomorusy.

Kpucramnorpaguss mpeaBapsieT  Apyrue  JUCHUIUIAHBI,  MTOCBSIIICHHbBIE
W3YYEHHUIO BEIIECTBEHHOIO COCTaBa MUHEPAIOB, IOPOX M pyA, TaKue Kak
MUHEpaNorusi, NeTporpadusi, reOXuMHsl, TUTOJIOTHS.

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

e MaremaTuku (reoMeTpusi)

e XuMuu (TUIBI XUMUYECKOW CBSI3U; MEPUOJUYECKAST CUCTEMAa XUMHUYECKHUX

AJIEMEHTOB; 3P PEKTHUBHBIC PAINyChl ATOMOB U HOHOB)



o Ousuku ((ha3oBbie COCTOSIHUS BEIIECTBA; ONTHUKA; TUIABJICHHUE; PACTBOPECHHUE;
KPHUCTAJTU3AIHS).

Hucuunnuna  «Kpucramiorpadus»

dbopmupyet

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

IMpCACTaBJICHUA 0

CHEeIUATbHBIX AUCIUIUIUH, TIO3TOMY 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 naHHOMYy HampaBJIEHHIO MOATOTOBKU

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 3aKOHEI
oCHOBHbIe NONOAHCEHUS | NONOIHCEHUSA

@dynoamenmanbHvIX

@yHOamMeHmanbHvIX

KPUCTAJIUINYECKONH  CTPYKTYPBI,
BHEIIHEH (HOPMbI, XUMUUECKOTO

ECIECGENHbIX  HAYK U | eCINECIGEHHbIX HAYK U COCTaBa, (DU3MUECKHX CBOHCTB
HAYYHbIX  Meoputl  Npu | HAYYHbIX MEOPUll 6 pewleHuu | 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,

KPHUCTAJIJIIOTCHE3HUC.

YMers:

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

IIPOBECTH €T0 KJIACCU(PHKALIHIO;
Ha3BaTh NPOCTYIO HOPMY;
ONPEICIUTh B KOMOMHAIUAX
pocThie (GOPMBI,
0XapakTepU30BaTh BHEIIIHUE
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 NOAE3HbIX
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 KJ1accuduKanm,
HOMEHKJIATYpPhl M  XUMHU3Ma
MUHEPAJIOB,;

CIEHUAIIBHYIO TEPMHHOJIOTHIO
JVICTIATITHHEI.

YMmers:

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

MHHCPAJIOB 10 KOMIIJICKCY
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 DJIEKTPOHHOIO  OOy4eHHs
JTUCTAHIIMOHHBIX 00pa3oBaTeIbHBIX TeXHOJIOoTHil O YacoB.
dopma NpOMEKYTOUHOM ATTECTALMN: 3aYET.
Ounas ¢popma oOydeHus
Bupa yue0Hoi padoThbl Bcero Cemectp
yacos /
3a4eTHBIX 1
eIUHUIL
KonTakTHas pabota (Bcero) 56 56
B Tom uncae:
Jlexuu 36
JlabopaTopHbie 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
3aouHas hopma oOyueHuUs
Bua yueOHoi1 padoThI Bcero Kypc
4acos /
3a4eTHBIX 1
(107080700
KonrakTHas padoTa (Bcero) 16 16
B Tom uucne:
Jlexuu 10
[IpakTHueckue 3aHATHUS 6
CamocTtosiTenbHas paboTa (BCero) 87 87
B Tom uucne:
Pedepar 8
PaGoTa Hax BommpocaMu Jj1si CaMOTIOATOTOBKH 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 CopeprxaHnue TUCHMILINHBI, CTPYKTYPHMPOBAHHOE 110 TeMaM, C YKa3aHUEeM BH/I0B
Y4eOHBbIX 3aHATHI U OTBEJCHHOI'0 HA HUX KOJINYECTBA AKAJeMHYECKHX YaCOB

TEMA 1. BBEJEHUE. OCHOBHBIE CBOMCTBA KPUCTAJLJIOB

[Ipenmer u 3amaun Kpucramiorpaduu, e€ MeCcTo Cpeau APYruX €CTECTBEHHBIX HAyK, CBS3b C
HUMH. OCHOBHBIE 3Talbl CTAHOBJICHUS M PAa3BUTUS HayKu O KpucTauiax. Ponb kpucramiorpapuu
IIPU UCCIIEIOBAHUAX MUHEPAJIOB U I€0JIOTMYECKUX ITPOLECCOB.

ArperaTHble cocTosiHMsI BenlecTBa. [loHsATHE O OMMKHEM M JajdbHEM IOpPSIKE B TBEPAOM
teste. Kpucramn u kpucramimdeckoe BemiectBo. OOLue CBOMCTBAa KPUCTAJIOB: OJHOPOIHOCTD,
AQHU30TPOIMS,  CUMMETPHUYHOCTb,  CIIOCOOHOCTb  camoorpansaTecs.  [lomukpucramisl U
MOHOKPUCTAJUIbl. BEKTOpHBIE U CKaJspHBIE CBOWCTBA KPHUCTAUIOB. PacnpocTpaHeHHOCTH
KPHUCTAJIJIOB B IIPUPOJE.

TEMA 2. KPUCTAJIVIOTEHE3UC

IIpuunebl M ycnoBust oOpa3oBaHus KpucTawioB. IIpomecchl 3apokieHus, pocra U
paspylieHust KpPUCTAVIOB B Ta30BOM, Jkuakod wu TBEpAOM (aszax. beicTpopactymue u
MeJIeHHOpacTyIue rpadu. [IpaBuiio «ecrectBeHHOro ordopa» mnpu pocre rpaneil. PBC-nenouku,
ux Buibl. [loHSATHE O CTAaOMIBLHOM, PaBHOBECHOM, METACTAOMIBHOM COCTOSIHUM KPHUCTAIUIOB U
KpHUCTa/I000pa3yromei cpenbl. ['OMOreHHbIE ¥ reTepOreHHbIe IPOLECCH 3apP0XKICHHS KPUCTAIUIOB.
@DakTOpBI, BAUAIOIIUE HA CAMOIIPOU3BOJIBHOE 3apOXKIEHNE KPUCTAIUIOB B IIpupoae. Meracomaros.

TEMA 3. KPUCTAJVIOMOP®OJIOT UA
Kpucrann, ero rpanu, pebpa u BepmuHbl. Mopdomnorus. ['onnomerpus. Cas3b
BHEIIHEH (OPMBI U BHYTPEHHETrO CTPOEHUS KpUCTALIOB. Dopma KpUCTAIUIOB. 3aKOH MOCTOSTHCTBA
JBYrpaHHbIX yrioB. IIpocTele 1 KOMOMHaLMOHHBIE (hOPMBI IpaHeld, pedep M BeplinH. BHeninue
¢dopMbl U aHaTOMUA KpucTaiioB. CkeneTHble popMbl KpucTaylioB. Kpucrannnueckue JBOMHUKY.
TEMA 4. OIIMCAHUE CUMMETPHUU KPUCTAJLJIOB

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

TEMA 5. CHMBOJIbI TPAHEN 1 PEBEP KPHCTAJLJIOB

[Tonstne «cuMBON TrpaHu Kpuctaiia». CrnocoObl OINpeeseHUus CHMBOJIOB T'paHeil
KpUCTAUIOB. UeTBEpThIM MHIEKC B CHMBOJIAX TI'PAHEW KPUCTAUIOB T'€KCAarOHAJbHOM CHHIOHMH.
[Tapamerpsl rpaHeil. 3akoH ['atoM — 3aKOH paUMOHANBHBIX IapamMeTpoB. EnMHHMYHAsA TpaHb.
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 HU3LIMX, CPEAHUX U BBICHIEH CUHTOHUM.

TEMA 7. OIIMCAHHME BHYTPEHHEI'O CTPOEHUA KPUCTAJLJIOB

Crpykrypa kpuctauioB. CTpykTypHble enuHuIbl. KoopauWHanuoHHbIE 4YHMchaa U
KOOP/IMHAIIMOHHBIE MHOTOIpaHHUKH. Yucino (GopMynbHBIX equHUL. ['eomMeTpuueckue IpeJelbl
YCTOMYMBOCTH HOHHBIX CTPYKTyp CTpyKTypHBIE MOTHUBBI: KOOPJMHALIMOHHBINA, OCTPOBHOM,
LIE[IOYECYHBIN, CIOMCTBIM W KapKacHbIM. I[IpocTpaHCTBEHHash KpUCTA/UIMYECKas peEIIeTKa U e€
AJIEMEHTBI: Y3IIbl, PsAAbl, IUIOCKHME CETKH W JJIEMEHTapHbIC SYEHKHU. YTIOBbIE W JIMHEHHBIC
napamMeTpbl KPUCTAUIMYECKUX peleToK. Tumbl KpUCTAIUIMYECKUX pemerok bpass. Teopus
IJIOTHEUIINX YITAKOBOK U €€ UCIOJIb30BAaHUE IIPU ONMHCAHUM CTPYKTYp MUHEPAJOB. [ 'eKkcaroHaiabHas
IUIOTHeHIasgs  ymakoBka. KyOuueckas  IUIOTHeHIIas — ymakoBKa.  [IJOTHOCT — yHmakOBKH
KPUCTAJUIMYECKOU CTPYKTYPHI.

TEMA 8. TUITbIl XUMUYECKHNX CBA3EN B KPUCTAJLIAX



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

TEMA 9. KPUCTAJUIOXUMHNYECKHUE OCOBEHHOCTH
CTPYKTYPbI MUHEPAJIOB

[Momumopduszm. OcobeHnoctu mnonuMopdHBIX mepexonoB. [lonmumopdHble MOIUPHUKAINH.
[TomutunusM. WM3omopdusM. Bunbl u  TUnel u3omMopdusma, YCIOBHUS €ro IpOsBICHHUS.
[IpakTuyeckoe 3HaueHue uzomopdusma. Mopdorpomnusi. 3aKOHOMEPHOCTH MOP(POTPONHH U HX
KpUCTaLIOXUMHUecKast npupoja. OCOOEHHOCTH CTPYKTYpbl CHIIMKAToB. OnpenenceHue THNA U
GopMyJIbl  KPEMHEKHCIOPOJHOIO MOTHBAa B CTPYKTypax cuinkaroB. Moaudukanuu SiO,.
Knaccugukanus cuamMkaToB 0 X KPEMHEKUCIOPOJAHBIM MOTHBAM.

4.2. TliaH BHeayIMTOPHOH CAMOCTOSITEJIbHOW PadoThl 00y4arOUIUXCS O
TUCHHUILTHHE.

st hopmMupoBaHus BbIIEOOO3HAYEHHBIX KOMIIETEHIIMM CTYJIEHTAaM B TEUYCHHE
ceMecTpa Mpeularaercs BbBIINOJHUTh IPE3CHTALMI0 IO BBHIOPAHHOMY MHUHEpay,
COZIEPIKALLYIO CIICAYIOIINE CBEICHUSA:
CJIAMA 1 TuTynmbHEIH cnaifn. BHIIONHAETCS B COOTBETCTBHH C NPUIATaeMbIM
obOpasiom.
CJAMJ 2 O6mue cBeeHNs 0 MUHEpasle: Ha3BaHHUe, 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 MECTOPOXK/ICHHUA. )
CJAMJ 5-6 Kak mporcXomuT pocT KPHUCTAIIOB JaHHOTO MHHEpAIa B IIPHPOIHBIX
ycioBusXx. IIpu kakux temmneparypax M JaBJICHUAX MPOXOJIUT Hpouecc oOpa3oBaHUA
KpuctauioB. Kakoil Tl pocra Kpucramia (U3 pacTBOPOB, U3 pacIljiaBOB, U3 Ta30BOM
¢a3bl, U3 MapoB, U3 THUAPOTEPMATILHBIX PACTBOPOB, U3 TBEPAOH (a3bl, oOpazyeTcs 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 MHHEpaa
(MpOWJLTIOCTPUPOBATh PUCYHKAMH, peajibHble (OpPMBI KpHCTaula, uaeanbHble). 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 DJIEMEHTApHOM  sSUYEKU
(mapameTpbl 3JE€MEHTapHOM siuelku mnpuBecTH). K Kakod CUHTOHMM OTHOCUTCS
anemMeHTapHas sdeika. [lapameTpsl kpucTamummueckon pemérku. pyrue cBeneHus
00 O0COOCHHOCTSIX BHYTPEHHETO CTPOEHUS — MoauMopdu3M, TOJUTHUIINSA,
u3oMop(pu3M, HaJIWYMe MpPHUMECEH, KOTOpble OO0YCIOBIMBAIOT IICHHBIE CBOWCTBA
JAHHOTO MUHEpasia. YKas3aTb: BO3MOXHO JIM ONHMCAHUE CTPYKTYypbl MHUHEpana ¢
ITO3ULUHM IPUHLMIIA TIOTHENIIEN YIIAKOBKH.
CJAMJ 11 Tun XxuMuueckoii 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 KpUCTAJNINYCCKOI'O BCIICCTBA 4 34
«Kpucrannorpapuueckuii ’
CUMIIO3UYM»
2 3 Omnpenencuue CUMMETPUHU 5 14
KpHUCTAJIJIOB
Omnpenenenne MOP(OIOTHIECKUX
3. 4 XapakTepUCTUK  BHEIIHUX  (opMm 6 4
KPUCTAJLJIOB. ITpocTeie hopmbI
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
Koopaunanuonnoe 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 3aaHus; 2- 3aCiIyIIMBaHNE U 00CYXKICHHE TOKJIa1a, MPE3CHTAINN; 3 —
YCTHBIN OMPOC B BUJE KOJUIOKBUYMA; 4 — MUChbMEHHBIN OMPOC MO BOMIPOCaM JjIst
CaMOCTOSITETIbHOM pabOThI CTYICHTOB; 5 - KOHTPOJIbHAs paboTa.

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

CamocrosTenbHass ~ pabora -  IUlaHUpyemas — ydeOHas,  ydeOHo-
UCCIIeIOBATEeNbCKAsA, Hay4YHO-HCCIEA0BaTENbCKasi paboTa CTYJAEHTOB, BBIMOJIHsIEMAs
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 MPaBUIBHOCTD BBIIOJIHEHUS CAMOCTOSATEIbHON pabOThI CTYACHTOB.

3amayamMu caMoCTosATeNbHOM padoThl cTyaeHToB (CPC) sBustorcs:

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

- yrayOJieHrne U pacuIimpeHne TeOPETHUSCKUX 3HAHUH;

- (opMUpOBaHHE YMEHHUH HCIOJIb30BAaTh CIPABOUYHYID U CHELHAIBHYIO
JUTEPaTypYy;

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

- (QopMmupoBaHHUE CaMOCTOSATCIBHOCTH  MBIIIJICHUS, CIIOCOOHOCTEH 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, A1 YCIEITHOW CaYM 3a4eTa 110 JUCIUIUIMHE.

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

Texymass CPC nampasieHa Ha yriryOJeHHE W 3aKpeIlJIeHUE 3HaHWHA CTYACHTA,
pa3BUTHE MPAKTUYECKUX YMEHHUI U BKIIFOYAET:

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

- BBIIIOJIHEHHUE JIOMAILIHUX 3a/1aHui, IOMAIIHUX KOHTPOJIbHBIX padoT;

- ONIEPEKAIONIYI0 CAMOCTOSTENBHYIO padoTYy;

- U3Y4YECHHE TEM, BBIHECEHHBIX Ha CAMOCTOSTENIbHYIO TPOPabOTKY;

- IOATOTOBKY K INIHCBMEHHOMY OIPOCY;

- IOATOTOBKY K KOHTPOJIbHOM paboTe, K 3a4eTy.

BbimonHsAs caMOCTOSATENbHYIO paboTy TOJ KOHTPOJEM IpernojaaBaTels,
CTYJEHT JAOJDKEH:

OCBOUTh MUHUMYM COJIEp’KaHUs, BBIHOCUMBIII Ha CaMOCTOSITEJIbHYIO padoTy
CTYACHTOB U MPEAJIOKEHHBIA IMPEnoJaBaTeieM B COOTBETCTBUM C TpPEOOBAHUAMU
['ocynapcTBeHHOr0 Mpo¢eCcCHOHANBHOTO 00pa30BaTENbHOTO CTAHAAPTA BBICIIETO
oOpa30BaHMsI 110 TaHHOM TUCIUIUINHE;

IUIAHUPOBATH CAMOCTOSITEIIbHYIO pPabOTy B COOTBETCTBUM C TIpaduKoM
CaMOCTOATENBbHOM pabOThI, MPEJIOKEHHBIM IPENOaBaATENEM;

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

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 0o opraHr3anuu ACATCIbHOCTU CTyACHTA

OCBOCHUH
JUCIUIIIINHBI
Hanucanne koHcmekTa JIEKIMH: KpaTKo, CXEMaTW4YHO, IIOCJIEJOBaTEIbHO
Jlexnus (UKCUpPOBAaTH OCHOBHBIC TIONOXKEHHSI, BBIBOIBI, (OPMYIHUPOBKH, OOOOIIEHMUS;
MIOMEYaTh BaKHBIE MBICIIH, BELIETISATH KJIIOUEBBIE CII0BA, TEPMHHBI.
IIpakTrHueckue
3aHATHUSA
Nsydenne koHcmekTa Neknui, ux pomonHeHHe. [IpopaboTka pekoMeHmIOBaHHOU
OCHOBHOW M JONOJHUTENbHOM muTepaTypsl. IIpoBepka TepMHMHOB, MOHATUH C
CPC nipu MTOMOIIBIO SHIUKIIONEIUH, CI0BapeH, CIPaBOYHUKOB C BHIMMCHIBAHUEM TOJKOBAaHUI
Teolgz};;fllézzoro B ((KpHSTaHHOFpa(l)H‘IeCKHﬁ cioBapby. O003HAUYUTH BOMPOCHI, TepMnfn)I, Matepua,
MaTepuana KOTOpBIA BBI3BIBAET TPYIHOCTH, IIOMETUTh W IIONBITAaThC HAWTH OTBET B
UCLIAIUTHHEL pexoMeHnyeMoii Jmteparype. Ecnu camocTosTenpHO HEe ynaercs pa3oOpaThcs B
MaTepuaie, HeoOXOOUMO CPOPMYIUPOBATH BOMPOC U 3aJaTh NPENOoAaBaTeNl0 Ha
KOHCYJbTAllMH, HA TPAKTUYECKOM 3aHSTHH.
IIpu pabote ¢ nuteparypoil, HEOOXOOUMO HAYYHUTHCS HNPABHIIBHO €€ YMTaTh, BECTH
3amucu. st mombopa muTeparypbl B OMONMOTEKE HCIONB3YIOTCA an(aBUTHBIA U
CHUCTEMAaTU4YEeCKUH  KaTajlord. YYeOHHKH 10 AMCLUUIUIMHE PEKOMEHIYEeTCS
MpernojaBareieM, YWTAIOMIKMM JIEKIMH M0 AucuMIuMHe. M3ydas wMarepuan 1o
yueOHUKY, CJleQyeT NepexoIuTh K CIEAYIOIMIEMY BOIPOCY TOJNBKO IOCIe
CPC nipu MPaBWIBHOTO ysiCHEeHHs mpedpyaymero. Ocoboe BHHUMaHHE cCieAyeT oOpaTuTh Ha
W3Y4YEHUHU olpeieNiecHe OCHOBHBIX MOHATHH W3y4aeMo AucUUILIMHBEL CieayeT moapoOHO
JUTEPATYPHBIX |pa3dupaTh NPUMEPHI, KOTOPhIE MOSCHSIOT TaKWe OIpPEIeNCHHs, H YMETh CTPOUTH
UCTOYHUKOB IO |aHAJIOTUYHBIE  NPUMEPBl  CaMOCTOSITeNbHO.  HyXHO  10OOMBAaThCs  TOYHOTO
AUCLHHUILUIMHE  |fpencTaBICHUS O TOM, YTO W3y4aellb. [10J€3HO COCTaBIAThL OMOPHBIC KOHCIIEKTHI.
IIpy w3yuennn marepuana Mo y4eOHMKY IIOJNE€3HO B TeTpaau (HAa CHELHAIbHO
OTBEACHHBIX IMOJSX) IOMOJHATH KOHCHEKT Jekuuid. Tam ke ciexyer oTmedarb
BOIIPOCHI, BBIACIEHHBIE CTYIEHTOM Il KOHCYJBTAIMH C MIpenoaaBareieM. BeBoasl,
MOJTyYEeHHBIE B PE3YJIbTATE U3YUEHUS, PEKOMEH/IYETCSl B KOHCIIEKTE BBIIEIISATh, YTOOBI
OHHM IIPH NEPEUNTHIBAHUH 3AMHCEH JIydlle 3alIOMUHAIINCH.
e Hanucanus pedepata — MPUBUTHE CTYJCHTY HABBIKOB KPATKOTO U JIAKOHUYHOTO
MpeCTaBIeHUs] COOpAaHHBIX MAaTEPUANOB U (aKTOB B COOTBETCTBHH C TPEOOBAHHSIMH,
MpeIbIBIsieMbIMA K HAy4YHBIM oOT4eTaM, 0030paM M cTaThsiM. [lJii TOATOTOBKH
pedepara CTyAEHTY NpPEAOCTABISETCS CIHCOK TEM, CIHCOK 00s3aTeNIbHOW |
JIOTIOJIHUTEJIBHOM JINTepaTyphl, TpeboBanus k odopmieHuto. [loaroroBka pedepara
HaIlpaBJieHa Ha Pa3BUTHE U 3aKPEIJIEHHE Yy CTYIEHTOB HABBIKOB CaMOCTOSITEIBHOIO
rIIyOOKOro, TBOPYECKOIO M BCECTOPOHHErO aHalInW3a HAayYHOH, METOAMYECKOH H
CPC o JOpyrold JHUTEpaTypbl IO akKTyaJbHbIM Mpo0jeMaM IWUCHMIUIMHBL, HA BBIPAOOTKY
MNOJArOTOBKE  |HaBBIKOB M YMEHMH TPaMOTHO W YOEOUTENbHO U3Jararb Marepuall, 4YeTKO
pedepara (hopMymupoBaTh  TEOpETHUYECKHE  OO0OOIIEHUs, BHIBOJABI W  IMPAKTHUECKUE

pexomeHmanuu. PedepaTsl TODKHBI OTBEYaTh KBATH(DHUKAIIMOHHBIM TPEOOBaHHUAM B
OTHOIIIGHUU HAy4dyHOCTH cojaepkanuss u odopmienus. OO0ObeM pedepaTa MOKET
nocturate (-10 cTp.; Bpems, OTBOJMMOE Ha €ro MOJrOTOBKY — OT 2 HEIENb 0
Mecsima.  [logroroBka pedepara TOJpa3yMeBaeT CaMOCTOSITENILHOE H3Y4YeHHUE
CTYZIEHTOM HECKOJIBKHUX JINTEPATypPHBIX UCTOYHUKOB (MOHOTpadwii, HAYIHBIX CTaTei
U T.JO.) TO ONPEACIEHHON TeMme, HE pacCMaTpUBaeMOl TMOAPOOHO Ha JICKITHH,
CHCTEMAaTH3aIIMI0 MaTepralia M KPaTKOe ero N3JI0JKEHHeE.

OcHoOBHBIE TPeOOBAHMS K NMPE3eHTANNH MO TUCIHIJIMHE.
TpebGoBanus k ohopMIICHHUIO TTPE3ESHTAIUN:




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

2. mpe3eHTauus JAO0DKHA ObITh He MeHbine 10 crhaiinoB, HO He Oonee
YCTaHOBJIEHHOT'O MTPENo/laBaTesieM KOJIUYeCTBa;

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

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

5. UCnoyib30BaHME MPpUPTOB O€3 3acedek U He Oosiee 2-X BapUaHTOB MmpUPTa;

6. TeKCT moJDKeH OBITh OTUETIMBO BHUACH Ha (OHE claija Mpe3eHTAIHH,
HESIPKUH, YMEPEHHBIN 10 MHTEHCUBHOCTH OKpPAcKu (POH I Mpe3eHTaIH !
KOHTPACTHBINA TEKCT, TEMHBII IIPU(PT TEKCTAa HA CBETJIOM (OHE;

7. BBIpaBHHMBAHHME TEKCTa Ha CIaiijie: 3ar0JOBKHU IO IIEHTPY, OCHOBHOW TEKCT
[0 LINPUHE;

8. minuHa cTpoku He 6ojiee 36 3HAKOB,

9. pasmemienne uHopmarmu - g0 40 cinoB Ha 1 cnaiige (MCKIIOYEHUE -
CTaTUCTHUKA, TAOJIUIIBI U IPyTHE JaHHBIC);

10.moamucH K pUCyHKaM - MOJI PUCYHKOM;

11.na3Banue TaOJHIBI — HAJT TAOIUIICH;

12.mpu  HEOOXOIMMOCTH UCIIOJIB3YIOTCSl HAJCTPOYHBIE U  TOJCTPOYHBIC
CUMBOJIBI (B (hopMyJiax, ypaBHEHUSX, MHJIEKCAX U T. I1.);

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

TpeboBanust kK coaepKaHUIO MPE3CHTALINN:

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 NMpEe3CHTAllNHA.
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I'maBHas 3amaya —  chenaTh  akUEHT HA  3HAYMMBIX  MOMEHTax
paccMaTpuBaeMoOil B Tpe3eHTanuu Tembl. [lodTomMy yOupaemM wH3 Mpe3CHTAINH
BTOPOCTEINEHHBIE CBEICHUS U BCE TO, YTO MOXKET OTBJICUb.

[Ipu odopmiaeHNN mpe3eHTAMN MpUAEpKUBacMCs MUHUMaIu3Ma. OOwuime
uHporpaduky, pe3kre mepexoibl OT OJHOTO Cllaifjia K APYroMy, pa3HbIe MO CTUIIIO
HM300pakeHUsI MEIIaloT OOIEeMY BOCIPUITHIO W HE TMO3BOJISIOT CO37aTh I€I0CTHOE
BIICYATIICHHE.

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

-CTUMYJIMpYIOIIKE  (TEIJIble) I1BETa CIOCOOCTBYIOT BO30YXKICHHUIO U
JNEUCTBYIOT KaK pa3ipakxuTesu (B MOpsIKe YObIBAHUS WHTEHCUBHOCTH BO3JICHCTBHSA):
KpPaCHBIN, OPaHKEBBIN, )KEITHIM;

-JIE3UHTETPUPYIONINE (XOJIOJHBIC) I[BETa YCIOKAWBAIOT, BBI3BIBAIOT COHHOE
cocTosiHUE (B TOM >K€ TOpsANKe): (UOJNETOBBIN, CHHUMN, ToilyOOH, CHUHE-3EJCHBIN;
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 IPUBECTH K CTpeccy (Hampumep, 3eJieHble OYKBbI HA KpACHOM (hoHE);

-HamOoJIee XOpOIIO0 BOCIPUHHUMAEMBbIC COUCTAaHMS I[BETOB mpudTa u ¢doHa:
TEMHO-CUHUI Ha 0eJI0M, YepHBI Ha OEJI0M, CHHUI Ha CBETIIO-KEITOM.

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

PexoMeHTyeTcss OCTaBUTh TEKCT TOJBKO B BUJI€ MMEH, HAa3BaHWUM, YHUCIIOBBIX
3HAYeHUMU, KOpOoTKuX nurtat. Crnemayer nzbderats oOumus mudp.

Cnenyer wu3beraTh ymoTpeOJICHHS] CIOXKHBIX —TMPEIJIOKEHUN, JJIMHHBIX
TepMuHOB. OJHON MBICTH TOCBAIIaeTCs oauH chaia. ['paduka Ha criaiimax

HCIIOJIB3YCTCA TOJIBKO B TEX CIIy4dasaX, CCJIM OHA HCCCT CMBICJIOBYIO HAI'PY3KY.
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3aroyioBKM  JTOJDKHBI TIPHUBJICKATh BHUMAHHWE ayJUTOPUU U COJEPKAThH
o0o011aronye, KI0YeBble MOJI0XKEHUS CIai/a.

B TekcroBhIX OJOKax HEOOXOJMMO UCIOJIb30BaTh KOPOTKHE CJIOBa U
npeaIoxkeHus. PexkoMeHryeTcs MUHUMHU3HPOBATh KOJIMYECTBO MPEAJIOTOB, HAPEUHIA,
npuiiaraTeabHbIX.

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

Bce wunbopmanmonHsie 3JIeMEHTHI (TEKCT, W300paxeHus, JuarpaMmbl,
AIIEMEHTHI CXEM, TaOJIHUITI) JOJKHBI ICHO U pelibePHO BBIACIATHCS Ha GOHE clana.

KiroueBbie cioBa B HMH()OPMALMOHHOM OJIOKE MOXHO BBIIEIHUTH (LIBETOM,
MOTYEPKUBAHUEM, MOTYKUPHBIM U KYPCHUBHBIM Haue€pTaHUEM, pa3MepoM Hipudra).
[Tpu BeImENeHUU creayeT coOM0aaTh MEPY — BBIJCIICHHBIC DJIEMEHTHI HE JTOJDKHBI
npeBbimath 1/3-1/2 obmero oobeMa TekcTa ciaiaa.

He pexomenayercsi:

HCIIOJIb30BaTh NMIEPEHOCHI CIIOB;

UCIIOJIb30BaTh HAKJIOHHOE M BEPTUKAJIBHOE pACIIONIOKEHUE TOAMUCEH W
TEKCTOBBIX OJIOKOB.

He cnepyer 3moynorpebnarh MpONMUCHBIMH OyKBaMU (OHM YHUTAIOTCS XYXKeE
CTPOYHBIX), TOATOMY UX JIOMYCTHMO HCIOJb30BaTh TOJIBKO [IJIi CMBICIIOBOTO
BbIJIEJICHUS HEOOIbIITUX (PPAarMEHTOB TEKCTA.

MapkupoBaHHbIE U HYMEPOBAHHBIC CIUCKU HCIOJNB3YIOTCS TPH HATUYUH
nepeunciaeHuid. Bosne xaxaoro ad3ana craBuTh Mapkep He cTouT. HykHo oOparmiaTth
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.

HeoOxomuMo WCIONB30BaTh W300paKeHHWsSI TOJBKO XOPOIIETO KadecTBa.

Bocmnpusitue n3o00pakeHust T0JKHO OBITh YETKHM.
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Crnenyet n3berath pa3HON aHUMAIIMU TIEpPeXoa CIIal0B M Pa3HOW aHUMAIIHH
00BEKTOB.

He croutT meiTathCs yMeCTUTh BEChb MaTepuand Ha OAHOM craine. Jlyume
MOJICITUTH €r0 Ha HECKOJIbKO N300paKEeHUH.

UtoObl 00sier4uTh pabOTy, CTOMT 3apaHee HaOpocaTh IUIaH IPE3EHTAllUH,
MOXHO pacnucatb KakOW MaTepuall JIOJDKEH COAEPKATh KAaXKIBIA claia. ITo
MOMOXKET  YHOPSAMOYHUTHh  CIAlbl, TPAMOTHO paclpeneianTh U oQopMHUTH
uHpopmarmto. Ilocie 3Toro MOXKHO TPHUCTYINATh K pealu3aldd HaMEYeHHOro B
nporpamme Power Point.

OO0beM mpe3eHTaMM HE AOJKEH ObITh MeHee 8-10 crmaiioB u He Oojee 20
CJIa/IOB. 3pUTENbHBIA pAJl U3 OOJIBIIET0 YHCJA CJIAMIOB BBI3BIBAET YTOMIICHHUE,
OTBJIEKA€T OT CYTH paccMaTrpuBaeMoll TeMbl. VICKIIIOYWEHHMS  COCTaBISAIOT
MIpE3CHTAIUH, npeaHa3HAYCHHbBIE TUTSt JIUTENBHON JEMOHCTpaluu
O3HAKOMUTEIFHOTO XapakTepa ¢ OOJIbIIUM KOJIMYECTBOM BU3YyaJbHOTO Marepuaia. B
ATOM ciydae 00beM MPE3EHTALMKU — U3 pacueTa He MEeHee ueM | MUH. Ha OJUH CIai,
a Ha CIalJbl, COJEpkKAIIUE KIIFOUEBbIE MOMEHTHI 1 OCHOBOIOJIATAIOIINE ITOHATHS - TIO
2 MUH.

IIepBbIM CaliioM B MPE3EHTALMU SABJISECTCS TUTYJBHBIMA CIAaNJ, BBIIOJHSACTCS
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 TMpooOsiiema, 1eJlb W 3aJadyd  MCCJEAOBaHUSA, UCIOJIb30BAHHBIC
METOJUKH, TOJYYEHHbIC PE3yJIbTaThl, BbIBOAbLI. KaKIblii CTPYKTYpPHBIA 3JIEMEHT
MPE3CHTAIMU K JI0KJIaly 0003HAaYaeTCs 3ar0JI0BKOM Ha ciaije.

3aKIIIOYMTENIbHBIC CIIak/Claiapl Mpe3eHTAMU COACPKAT BBIBOALI. Ha maHHOM
craiiie/cnaiax HeoOX0aUMO TIOJIBECTH UTOTH TIO MPECTABICHHBIM B TIPE3CHTAIIUU
MarepuasiaM. MOXHO cJenaTh O0000IeHHE U3 BCEro BBINMIECKA3aHHOTO, JHOO

O3BY4YHUTH JINMYHOC MHCHUC O TCMC, PCIHICHUU IMOCTABJICHHBIX Hp06JICM.
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[locneanuii cnaitn copepkuT UHGOPMALIUIO 00 MCIOIH30BAaHHBIX HCTOYHHUKAX
IpU TOATOTOBKE Mpe3eHTanuu. MHpopmaiuy mnpeacTtaBiseTcss B COOTBETCTBUU C
neiicteyromuM  ['OCTom o OubOimorpauueckoM  ONUCAHUM  HUCTOYHUKOB
uHbOpMaInu.

Bama peub M TekcT Ha ciaiax He JOJDKHBI COBMAIAaTh, BEAb IMOCIEIHUMN
CIIy>)KUT OCHOBOW JJisi TOsICHEHWH aBTopa. llpe3eHTanust AODKHA JOIMOJHSATH,
WUTIOCTPUPOBATh TO, O YEM HIET peyb, HE JODKHA TMOJHOCTHIO IyOIUpOBATH

MaTcpuail.

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

1. Kpuctaymorpadgusi 1 KpUCTAUIOXUMUSA [DJIEKTPOHHBIM pecypc]| : yuel. ms
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 ; Upkytckuii roc. yH-T. -
Upkyrck : U3a-Bo UT'Y, 2006. - 176 c. : un. ; 21 cM. - bubauorp.: ¢.149 . (40
9K3.)

6) MNCPUOANYCCKNUC U3AaHNA, JOITOJIHUTCIbHBIC HCTOYHHUKH

1. Crpykrypa, uzomopdusm, hopmysl, kiaccudukamus Mmuaepanos [Tekct] / 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 pacrase. Kpucramiorpadguueckuit aHaims v 9KCIEPUMEHT
/ M. J1. JTrob6amun. - 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-¢ uzn., crep. - M. : KomKnura, 2005. - 136 ¢. : un. ; 22 cMm. -
bu6mmorp.: c. 131-135. (1 2x3.)

4. Kpucramnorpadus, MUHEPAIOTHS U T€0JOTUsl KAMHECAMOLIBETHOTO 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 kpuctamiorpaduu [Tekct] : yue6nuk / E. B. Uynpynos, A. .
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
MUHEpanoruieckas 0a3a JaHHBIX KPUCTATUTMIECKUX 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 myOJIMUHAsI 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 pacIpOCTPaHEHHBIX MUHEpasioB) - http://smorf.nl

o b

© 0o~

6. MaTepuajbHO-TeXHHYECKOe o0ecrieyeHne TUCIUIIHHbI:
[logoOpannbsle 1O paszgenam  TecToBble  3afaHus. CuUcTeMaTHYeCKue

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

MIPUPOJIHBIX YCIOBUSIX (YUCOHBIN reojoruueckuii My3eit akynbrera)

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

muctutinHbel - «Kpucramnorpadus» mnpeaycMarpuBaeT — 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 M NPOCTPAHCTBEHHBIX KPUCTAIUIMYECKUX PEIIETOK C IPUBICUEHUEM
KOJUIEKIIMOHHOTO MaTepHajla W3 JKCIO3WLUNA YYEOHOrO0 TEO0JOTMYECKOTO My3es
dakyapTeTa M MOJATOTOBKY IMPE3CHTAIMM K JOKJIAay MO BBIOPAHHOMY CTYJIEHTOM
MUHEpAIy.

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

OHeHO‘lHI)Ie Cpeacrea AJisl BXOAAIIET0O KOHTPOJIA
1.Kakue arperatHble cOcTOsIHUS BeliecTBa Bol 3HaeTe?
2.IlosicHuTE OHATHUS «OJIMKHUHN NOPSAA0K», «IaJbHUN NOPSAA0K» B OPraHU3alllK BelecTBa?
3.Kaxoii nops/10k B3aMMHOTO pacIoJIOKEHUs YacTUIl CYLIECTBYET B ra3ax?
4.Kakoi mopsi0K B3aMHOT'O PACIIONOKEHHSI 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 uem 3akiouaeTcsi MaKCUMallbHAs YIOPSAOYEHHOCTh B3aMMHOIO PACIIONIOKEHHS YaCTHUIl B
KpucTayiax?
8.UTo nmoHMMaeTcs moj TEPMUHOM «KPUCTAILTUYECKas pereTkay?
9.HazoBuTe 351eMEHTBI CTPOCHUS KPUCTALTUYECKON PEIIeTKH?.
10.YTo Takoe «peTUKyspHasl IJIOTHOCTHY TIOCKOM CETKH KPUCTAILTUYECKON pereTKu?
11. [lepeuncnure ocoOble CBOMCTBA KPUCTAIIOB, OTIIMYAIONINE UX OT aMOP(HBIX Ten?
12.ITosicaute Te3uc: «Kpucrtamibl OAHOPOIHBI, HO aHU30TPOITHBD) ?
13.YT0 Takoe «aHU30TPONHS» U B UEM OHA MPOSBIIAETCS B KpUCTAILIAX?
14.Yto cnenyer NHOHUMAaTh MOJI «OJHOPOAHOCTHIO BHYTPEHHETO CTPOEHHU» B KpUcTaiax?
15.Kax cBs3aHa orpanka KpUCTaJJIOB C aHU30TPOIIUEH UX CBOMCTB?

OueHouyHbIE CPECTBA TEKYLIEr0 KOHTPOJIA

CkansipHble U BEKTOPHBIE CBOMCTBA KPUCTAJLIOB.

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

CoBpeMeHHbIE METOBI BBIPAIMBAHNS KPUCTAJIOB.

CummeTtpus pU3NYECKUX CBOIMCTB KpHUCTaIa.

PeanbHble 1 H1eanbHbIE KPUCTAIUIBL.

3aBUCHMOCTh CBOMCTB KpUCTaJJIa OT TUIIA XUMHUYECKON CBS3H.

Kpucramnorpagus aparoieHHbIX KaMHEH.

10 Crepeorpaduueckast IpOEKIUs KPUCTAIIIOB.

11. l'momocTepeorpaduueckas npoekius u cetka Bynbda.

12. [puHIMT MIIOTHEHIIEH YITaKOBKH TSI KPHCTAJLIOB.

13. IIpocTbie popMbI KPUCTAIIIOB.

14. Bunpl ciMMETPHUH TPUKIMHHOW U MOHOKJIMHHOW CUHTOHUH. [IprMepbl MuHEpaioB.
15. Buasl cummeTpun pomOudeckoit cuHronuu. [Ipumepbl MuHepaios.

16. Kpucrammorpadguyeckre mpoeKIuH.

17. Buasl cuMMeTpUH TPUTOHAIBHOW CMHTOHUU. [IprMepbl MUHEPAJIOB.

18. Bujipl CHMMETpHH TeTparoHaAIbHONH CHHTOHMH. [[prMepbl MUHEPAITOB.

19. Buapl cuMMeTpHH TeKcaroHalbHOM CHHrOHMU. [IpumMepsl MUHepaos.

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 TPYIITBI CHMMETPUU KPUCTAIUIOB.
32. CoBpeMeHHbIE MOJIX0bl K OMMCAHUIO BHYTPEHHEH CTPYKTYpPbl KPUCTAJIOB.
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 ra3oBoM, KUAKON 1 TBEPIOH (ha3bl.

CummeTpusi KpUCTAIIOB, BUIBI CUMMETPUH, CHHTOHUH, KATETOPUH.

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

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

YcranoBka kpuctamioB. [IpaBuia BeiOopa oceit 1 eTuHUYHON TpaHu. UHIEKChl U CUMBOJIBI
rpaHeil ¥ NpocThIX Gopm.

3aKOH pallMOHAILHOCTU OTHOUIEHUH NTapaMeTPOB 3aKOH 1 aton

[IpaBuna ycTaHOBKH KYOMYECKUX M TETPArOHAJIBHBIX KPUCTAJIJIOB.

[IpaBuna ycTaHOBKM TPUTOHAIBHBIX U T'€KCArOHAJIbHBIX KPUCTAJUIOB.

[IpaBuia yCTaHOBKM KPUCTAJIOB HU3LIEH KaTETOPUH.

3aKOH OCTOSIHCTBA YIJIOB.

Turbl IITOTHENUIINX APOBBIX YITAKOBOK.

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

OCHOBHBIE TUITBI KPUCTAUTMYECKUX PEIIETOK U TUITBI peIeTok bpase.

N3omopdusm, Tumbl n30Mop(du3Ma 1Mo CTEeHU COBEPIICHCTBA U XapaKTepy 3aMelIeHUs.
[Tonmumopdu3M U OUTUTIA3M.

OueHo4YHbIe cpeIcTBA JIJIsl IPOMEKYTOYHOMH aTTecTanuu (B popMe 3auera)

1.

o1

Yro wusydaer kpucramiorpadus? Kak cBsg3aHbl Mexay coOoi cocTas,
CTpYKTypa M CBoOHMcTBa Kpuctaima? Ilepeuucnure 5351€MEHTBI OrpaHEHUS
KpuctajuioB. Ilepeunciaure napaMmeTpbl KpUCTALINYECKOW PEIIETKHU.

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

Kakne kpuctamiorpaduueckue 3akOHbl  OIHUCBHIBAIOT  3aKOHOMEPHOCTH
BHEIIHEIO0 CTpoeHMs KpuctawioB? KakoBa CBsS3p MeXAy BHEIIHHM H
BHYTPEHHUM CTpoeHHeM Kkpuctamia? Yro wuzydaer mopdonorua? 3auem
reoJIory U3y4aTh BHEIIHHE POPMbI KPUCTAIIIIOB?

HazoButre OCHOBHBIE CBOWMCTBAa KPHUCTAUIMUYECKOTO BeulecTBa. IIpuBenure
MIPUMEPBI, MOSICHAIOIINE OCHOBHBIE CBOMCTBA KPUCTAJIIOB.

Metonpl n3ydueHusl BHEIIHETO Y BHYTPEHHETO CTPOECHUS KPUCTAILIIOB.
[lepeuncnure BUIbI 00pa3oBaHusl KpUcTauioB B npuponae? Kak B mpupoaHbix
YCJIOBUSIX 00pa3yroTCs KpUCTaUibl M3 Ta3oBoM (a3pl? Kak B mpuUpOIHBIX
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YCIOBUSX 00pa3yloTCs KpUCTAILIBI M3 paciiaBoB? Kak B MpupOIHBIX YCIOBUSIX
IIPOUCXONUT KpUCTAIM3aluMs U3 pactBopoB? Uro Takoe Meracomaro3? Kaxk
00pa3yloTCsl KPUCTAIIBI U3 THIPOTEPMAIIBHBIX pacTBOpoB? UTO mpeacTaBisier
co00ii MpoLecc NepeKpUCTAIIIN3ALUHN?

7. IloueMy KpucTaiabl BBIpACTalOT B BUJE MHOrorpaHHukoB? Kaxue craguu
BKJIFOYAET 3TOT MPOLECC?

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

9. B uém 3akimoyaeTcst «eCTECTBEHHBIN 0TOOPY» MPOUCXO AT B IpoIiecce pocTa
rpaHeil kpucrama? KakoB MeXaHn3M 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 cummerpuu Kpuctamia? Ilo kakum mnpaBmiiaM e
coctaBisitoT?  CKOJBKO  CYHIECTBYET  KpUCTAJIOrpaUuecKux  BUOB
CUMMETpPUM KpucTauIoB? Kak ompenenstor, K KakoMy KJacCy CHMMETPUHU
OTHOCHUTCSI KpUCTaJU1?

12.1lo kakuM IpU3HAKaM KpPUCTAJl OTHOCAT K HHU3ILEH, CpeJHEH WM BbICHIEH
kareropun? Ilo KakuM DIpU3HAKaM KPHUCTAJUI OTHOCAT K TOH WM HWHOU
CUHIOHUU?

13.CkoaBpKO BCETO CYIIECTBYET THIIOB JJIeMEHTapHbIX sueek? KTo mepBeiM u3
ucciaenoBarened ux onucan? Jlanurte omnpenenceHue 3JIEMEHTApHOM SAYEUKU
KPUCTAJUIMYECKOW CTPYKTypbl. Kakue CymecTBylOT THIIBI LEHTPOBKHU
AIIEMEHTAPHBIX A4eek? KakuM nmpaBuiiaM CIEAYIOT, ONPEAETss JIEMEHTAPHYIO
A4EHKYy B OECKOHEYHOM KPUCTAIIMYECKON pemeTke?

14.Yto Takoe »sHeprus Kpucramumyeckod pewmérku? Ilepeuncinure THUMBI
XUMHUYECKUX CBsi3el B Kpuctauiax. Kak onum oOpasyrorcsa? UYro Takoe
TOMOJECMUYECKAE U TETEPOJAECMUYECKUE CTPYKTypbl Kpucramuios? Kak
3aBUCAT CBOWMCTBAa KpUCTAJJIa OT TUIA XUMHUYECKON cCBsi3u? MuHepaibl, ¢
KaKUM THUIIOM XUMHYECKOW CBsI3M HambOosee mpouyHble? MuHepanbl, ¢ KaKUM
TUIIOM XMMHUYECKOW CBSI3M HanMeHee npouHble? [IpuBeauTe npuMepsl.

15.Yto Takoe mpocrtas ¢opma? Jlns yero B KpucTawiorpaduud HCHOIB3YIOT
npeactaBieHust o0 mpocThix ¢opmax? Kakux 2 Buma mpocTeix ¢opm ObiBaeT?
CKOJIbKO BCETr0 HMMEETCA pPa3IMYHbIX MPOCThIX (opM KpuctaioB? Yrto
npeacTaBisger co0oil koMOuHanus npocThix (opm? IlpuBenure npumepsl
npocThix (opM HM3MMX cuUHroHMM. [lpuBenuTe mnpumepsl NpPocThIX (oOpM
cpenHux cuHronuil. IlpuBeaure mnpumepbl TPOCTBIX (GopM KyOHUecKOn
CUHTOHUMU.

JlonosHUTENBHBIE BOIPOCHI:

Uro npencrapnseT u3 cedss pomOboaoaeKka’ap?

Kak BeITISAUT MOHO31p?

Kaxk BbIIIAIUT nUHAKOUA?

Kak BBITISAUT JU3Ip OCEBOM?

CKOJIBKO MPOCTHIX (DOPM CYIIECTBYET B HU3IINX CUHTOHUSX?
CKOJIbKO MPOCTHIX (POPM CYILIECTBYET B CPEAHUX CUHTOHHSIX?
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CKOJBKO TPOCTBIX (OpM CyIlIeCcTBYeT B KyOuueckoil cunronuun? Kakas
O0COOEHHOCTh MPOCTHIX (OPM B KyOHUECKOU CUHTOHUM?

[IpuBeauTe MpUMeEphl OTKPBITHIX TIPOCTHIX (HOpM.

[TpuBeauTe MpUMeEphI 3aKPHITHIX TPOCTHIX HOPM.

Urto npeacTaBisitoT coO0M TpaHu TeKCaroHaaIbHON MUPaMUIbI?

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 IUIOTHeMmed ymaxoBke? Kakux
nycror Oousbmie? Kakue nomymieHust JenaroTcs, KOrja KpUCTaJIndecKas
CTPYKTypa paccMaTpUBAETCS C TOUYKU 3PEHUS IUIOTHEWIEeH yrnakoBku? B uém
pa3HUIla MEXIy IUIOTHBIMH YHNAKOBKAMHM T'EKCAroHAJIbHOW U KyOMUYeCKOM?
JlaiiTe onpeieieHUE MOHATUIO «IUTIOTHOCTh YITaKOBKW». KakoBa poJib mMycTOT B
KPUCTAUIMYECKOU CTPYKTYypE, ITOCTPOCHHOW II0 TPHUHIMIY IUJIOTHEHIIEH
ynakoBkH? Kak onucarbs KpUCTAUIMYECKYIO CTPYKTYPY MOIb3YSACh TOHATHUEM O
IJIOTHENIIEN yakOBKe?

17.Yt1o Takoe uzomophuzm? Kakue yciaoBusi TOJKHBI COOIIOIATHCS, YTOOBI OBLIO
BO3MOXXHBIM ~ M30MOpP(HOE  3aMEeleHHWEe OJHOro aromMa JpyruM B
KpUCTAJUIMUECKOM pemérke MuHepana? Kakue Buabl uzoMopdusma ObIBatoT?
Kak orpakaercs siBneHue mzomoppuszMa B XUMUUYECKOW Qopmysie MuHepaia?
KakoBa posnps nzomopdpusma npu 06pa3oBaHUU MUHEPAIOB?

18.Yto Takoe mommmopduzmM? Uro Takoe momuMopdHbIe Moaudukamun?
[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 r€0TEPMOMETPHI U T€00APOMETPHI?

19.C momomnipro Kakoro MeTo/ia MOIyJaroT HHPOPMAITHIO O BHYTPEHHEM CTPOCHHUU
KpUCTAJUIOB B Hacrosimee Bpemsi? KakoB ¢(u3snueckuil MpUHLIMIT JAHHOTO
Merona? Kakue XapakTEepUCTHKH KpPUCTAUIMYECKOW CTPYKTYpbl MOXHO
MOJIYYUTh C MOMOIIBIO 3TOTO MeToAa?

Pa3padoryuk:

o

. TOTIEHT Kadeapsl Mmojie3HbIX nckonaeMbix A. @. JleTHukoBa

[Iporpamma coctaBieHa B cooTBeTcTBUU ¢ TpeboBanusamu OI'OC BO no
crenmanbHocTH 21.05.02 Ilpukitannas reonorus crnenuanuzanuu «l'eomorus
MECTOPOXKACHUN HEPTH U razay.

[TporpamMma paccMoTpeHa Ha 3aceiaHuu Kadeapbl MOJIE3HbIX UCKOMaeMbIX
« 25 » wmapta 2021 .
[Tporokon Ne 7 3am. Kadenpoii @Sﬁ_‘;//l C. A. Cacum
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Hacrosimasi nporpamma, He MOkeT ObITh BOCIIPOM3BEA€HA HU B KAKOM
(¢opMe 0e3 npeaBapUTEIBHOIO MUCBMEHHOI0 pa3pelnieHust Kadeapbl-

pa3padoTynKa NpPorpaMmabi.
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