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HCJIB H 3aJa94 TUCHHUIIIMHBI

Ilenpto Kypca sBASiCTCS TOJyYeHHE CTyAeHTaMU TpejactaBieHuii 06 OD-teopuu CTpyKTyp
Hopubeprep-1udd, ee cBsi3u ¢ KIACCUYSCKUMH MPEICTABICHUSIME MMOJIUTUTTUN U TPUMEHCHUN
JUIS OTIMCAHUSI CTPOCHHUSI MUHEPAJIOB U CHHTeTHYeCKuX coemuHenuil. CpaBaenue OD-teopuu ¢
[IMPOKO PACIPOCTPAHCHHBIM MOJAY/SIPHBIM TIOAXO0J0M, HE HCIIOJB3YIOIIUM CHMMETPHIO, H
npeiacKa3aHue  CTPYKTYp  Ha  OCHOBE  CHMMETpHHM.  Pa3BuUTHE  HECTaHIApTHOTO
KPUCTALTIOXUMHUECKOTO MBIIIUICHHUS M IPOCTPAHCTBEHHOT'O BOOOPasKECHUSI.

3amaun - OCBOCHHE MPHHIIMIIOB aHaJIM3a CUMMETPUHU JUIS CTPYKTYPHBIX ()ParMEHTOB U BBIBOJI
rpyImmnsl (TPYNIOKaa) CUMMETPUH; YCBOCHHUE MPHHIIUIIOB BBIICICHHE MOJTHOYIOPSAAOYCHHBIX U
Pa3ymopsI0YCHHBIX CTPYKTYP 1O AU(PAKIIMOHHBIM JaHHBIM; PA3BUTHE MOJYYCHHBIX 3HAHUN Ha
npUMepax CTPYKTYPHBIX CEeMEHCTB OOparoB, CHJIMKATOB, HOJATOB M JIp., BBISBICHHUE
HEJIOCTATKOB TPAJUIIMOHHOTO TMOJUCOMATU3MA M MOJMYJSIPHOTO TIOAXOJa, 3HAKOMCTBO C
MpUeMaMHU MPeJICKa3aHusi CTPYKTYP

Kparkoe conepxkanne TMCUMIIMHBI (AHHOTALMSA)

SIBnenusa nopsm1<a-6ecn0p${zu<a, XapaKTCpHBIC IJId NPUPOAHBIX COGI[I/IHGHI/Iﬁ U CHUHTCTUYCCKUX
aHaJIoOrOB MHHECPAJIOB, pa306paHLI C TOYKH 3PCHHA TOIIOJIOTUHW W CHUMMECTPHUHN CTPOUTCIBHBIX
enuauIl. [lokazano, uto cuMmMerpuiiHbie 3akoHBI OD-Teoprn NMO3BOJISIFOT YCTAHOBUTH MPUYHUHBI
CYIIIECTBOBAHUS JBYX THWIIOB IUIOTHEHIINX YHNAKOBOK, MOIU(MUKAIMN BIOPIUT-ChHATEPUT U
MHOTHUX JIPYTMX OCHOBHBIX CTPYKTYPHBIX THUIIOB MUHEPAJIOB, ONPEIEIUTh CTPOCHUE CEMENCTB B
pa3IMYHBIX KJaccaX, B YaCTHOCTH, CHJIMKATOB, OOpaToB, HOAAaTOB W Ap. W IIpeacKa3aTh
TUIIOTETUYECKUE CTPYKTYpHl. JlaHO YTOYHEHHME PACIPOCTPAHEHHOTO IMOHATHUS IOJUCOMATHU3MA
kak ciydas OD-cTpykryp m3 nByx TUIOB ciioeB. [IpemmaraeMplil MOaXo[a SIBIsSETCS Hanbosee
«KpUCTAIOTPAUIHBIMY» aHAJIM30M B KPUCTAUIOXHMMHH, B OTJIUYAE OT MATECMATHUYCCKUX
TOTOJIOTHYCCKUX CXEM, YHHBEPCAJICH M MOXKET OBITh IPHUMEHEH K JIFOOBIM KJlaccaM MHHEPAJIOB U
ux a”aymoroB. Kypc yHHKaJeH W HUTJE B MHpPE HE YHTaeTCs, XOTs pe3ynabTaThl OD-aHammza
BBI3BIBAIOT HMHTEPEC W HAXOJAT IMPAKTUYCCKOE NPHIIOKEHHUE IPU aHaIM3e CTPYKTYPHBIX
CEeMEHCTB, KiIaccH(PHUKAIMK MHUHEPAJIOB M HEOPraHWYECKMX COCJAMHEHWU W HAIPaBJICHHOTO
CUHTE3a.

1. Mecto aucuumiaudbl B cTpykType OIIOII - otHOCHTCs K BapuaTuBHO#M yactu OIIOI],
SIBJISIETCST 00S3aTEIHFHOM JIJIST OCBOCHHMS

2. Bxoanbpie TpeOoBaHHSI /51 OCBOCHUS IMCHHMILIMHBLI (MOAYJsl), IpeaBapUTeJILHbIE
YCJIOBHUSI: BBICIIAs MaTeMaTHKa B OJloke OOIIEHAYyYHOW TOJArOTOBKH, 3HAaHUS B OJIOKe
poheCCHOHANBHOW TOATOTOBKU M0 KpHCTAIOrpaduu, KPUCTALIOXMMHH W MHHEPAJIOTHH,
3HAHUS 110 TEOPUH CUMMETPUHU KPUCTAIIOB.

3. Ilnanupyemble pe3yJbTaTbl O0y4YeHUS] MO JAUCHUIIMHE (MOIYJIK), COOTHECEHHbIE ¢
TpedyeMbIMH KOMIIETEHIIUSIMU BbIIYCKHUKOB.

Komnerenuuun Nuankaropsi I[lnanupyembie pe3yJbTaThl 00y4YeHHsI

BBINYCKHHUKOB (KOJbI) | (IOKa3aTeJIn) nmo JUCIHHUILJINHE (Mopys110),
AOCTHKEHMS CONPSIZKeHHbIE ¢ KOMIIeTeHIMAMHU
KOMIIeTeHIIHI

OIIK-2.M Crniocoben M.OIIK-2. 1-1. 3namo: 6a30BbIE CUMMETPHITHBIE 3aKOHBI

MIPUMEHSTH Ha IpakTHKe | Micronb3yeT Ha B3aMMO/ICHCTBHSI OTIepaln,

3HAHUA MPAKTHKE 3HAHUS HOPUHIUIBI TOMOJIOT0-CUMMETPUHOTO

(byHIaMEHTaAIBHBIX U (byHJaMEHTAJIBHBIX U ananmu3a OD-teopun Ha ocHOBe

MIPUKJIAIHBIX Pa3/Ie]iOB | MPHUKIAIHBIX pa3/IeioB IPOCTPAHCTBEHHBIX I'PYIII U €T0

JUCIUILINH, JUCIUILINH, 00J1bIIE BO3MOKHOCTH B

OTIPEIEIISIONINX OTIpEIETISIONINX KPUCTATIOXUMUU

po(uiIb NOArOTOBKU MpOQHIIb TIOITOTOBKH,

IIPU PELIeHUH 33734 IIPU pPELICHUN Ymems: npumensaTy ux AnA  aHaTU3a




npodeccuoHaIbHO N

HNCCICA0BATCIIbCKUX U

IPYNIl KOHKPETHBIX CTPYKTYp: BBLACIATH

NESITEILHOCTH. MIPUKJIAIHBIX 33724
N CTPYKTypHBIE  OJOKM  (MOIyNH), UX
npodeccuoHaIbHO M
NEeSITETLHOCTH. CUMMETPHUIO ¥ BapHallid B CTPYKTypax H
BBIBOJIUTh ~ 3aKOHOMEPHOCTH  CTPOCHHS
CEMEHCTB KPHUCTAJUIOB, NPHUPOJIHBIX U
CUHTCTHYCCKHUX,
IMK-2.M Cnocoben MLIIK-2. U-1.
CaMOCTOSITEIHHO Kputnuecku 3namb: TpU OPUTUHAIBLHOCTH JIAHHOTO
MTPOBOJIUTH HAYYHBIC aHAJIM3UPYET
N METOJIa U OTCYTCTBHHM WH()OPMAIIMOHHBIX
HCCIIEIOBAHUS C HOBEHTITHIA

MTOMOTIIBIO
COBPEMEHHOTO
000pyIOBaHHUS,
MH(OPMALMOHHBIX
TEXHOJIOTHH, C
HCIIOJIb30BaHUEM
HOBEHNIIETro
OTEYECTBEHHOTO 1
3apyOeIKHOTO OIIBITA;

OTCUYCCTBEHHBIN U
3apyOEKHBIN OTBIT
HAay4IHO-
HCCIIEI0BATEIbCKIX
paboT 110 TeMaTHKe
COOCTBEHHOTO
HCCIICOBaHHUS.
ML.IIK-2. U-2.
CaMOCTOSITEIIHBHO
MIPOBOJIUT HAYYHBIC
HCCIEIOBAHHUS C
MOMOIIBIO
COBPEMEHHOTO
000pyI0BaHUS.
MLIIK-2. U-3.
OO6pabateiBaer
MIOJTy4YeHHBIC
pe3ybTaThI,
(hopMyInHpyeT BHIBOIBI
U PEKOMEHAITUH TI0
HCIOJIb30BaHHIO
MOJTYYCHHBIX
pe3yabTaTOB.
ML.IIK-2. U-4.
IIpencraBuser
PE3yNIbTAaThl CBOCH
Hay4YHOU JESATEIbHOCTU
B MMCHMEHHOU U
YCTHOM (popMe (OTUETHI,
CTaThHU, JOKIAJbI U
pE3eHTAIINN).

TEXHOJIOTHI, pPa3BUBATh JAHHBIM METOJ,
«BUJICHHE» B CTPYKTypax JIOKaJIbHOMU
CUMMETPUU W TPUMEHATh HU3YYCHHBIE

IMPUEMBbI JJIA aHaJImM3a CTPOCHUMA
PA3IMYHBIX KJIACCOB KPUCTAJIOB H HX

THIIOB Ha OCHOBEC

CTPYKTYPHBIX
COBPEMEHHBIX KOMIBIOTEPHBIX MHpPOTpaMM

BU3YAJTH3UPYIOIIUX TPEXMEPHOE CTPOCHHE

CIIK-4.M
CrocoOHOCTE
0000111aTh U
HCIIOJIb30BATh
pe3yIbTaThI
HUCCIEeA0BAaHUN I

CIIK-4, U-1 3naer
OCHOBBI COBPEMEHHOM
XUMUU U PU3UKH
TBEPJIOTO Tela
CIIK-4, U-2 Brnageer
CTPYKTYPHOM

3namo: KakK HCIIOJIB30BaTh 3aKOHBI

CTpOCHHA I  aHaJIM3a

CTPYKTYPHBIX

CEMEICTB, YMETh IIPEACKA3bIBATH HOBBIC




BBISIBJIICHUS] HOBBIX CHCTEMaTHKON CTPYKTYpHBIE BapuUaHTBl B CEMEWCTBaX, B
SIBIICHUH, HEOPraHU4eCcKuX
. TOM YHCJE€ HEOTKPBITHIX MHHEpAJIOB,
3aKOHOMEPHOCTEH, KpPHUCTAJIOB,
3aKOHOB U METOIMYECKUMHU IPOBOJUTH HA HOBOM YPOBHE CUCTEMATHKY
TEOPETUYECKUX npueMamMu .
o U aHaJIM3 CBOMCTB.

IIOJIOKEHHUH B O0JIACTH | KPUCTAILIOXUMHUYECKOTO
KpucTajsiorpapuu u IIPOTHO3a
KPUCTAITIOXUMHUH CIIK-4, U-3 Bnaneer

COBPEMEHHBIMU

METOaMHU

CPaBHUTEILHOTO

KPHUCTANTIOXUMHYECKOTO

aHaim3a

4. O0beM JMCHHUILUIMHBI (MOIYJIsA) COCTaBisIeT 2 3.€., B TOM uucie, /2/28 B akaJeMHUECKUX
gacax, OTBEJCHHBIX HAa KOHTaKTHYIO paboTy 0oOydaromierocs ¢ npemnojaBateiieM (28 JacoB —
3aHATHUS JEKIIMOHHOTO THUTIA, 44 9acOB Ha CAMOCTOSITENHHYIO pabOTy 00yJarONIuXCs).

dopma MPOMEKYTOUHOU aTTECTAUN — SK3aMEH

5. @opmar o0y4yeHMsI He TMpeArnoiaraeT »JJIEKTPOHHOTO OOy4eHHs] U  HUCHOJb30BaHUS
JTUCTAaHLIMOHHBIX  00pa30BaTENIbHBIX TEXHOJOTUH (32 HCKIIOUeHHEM  (opc-MaKOPHBIX
00CTOSITENBCTB — MAaHJEMHH U T.I1.)




Buabl yueoHo# padoThl, BKJIKOYAS DopMbI
Paznen = CAMOCTOAITE/ILHYIO PA0OTY CTY/IEHTOB TeKYlIero
Ne JUCUMIIJINHBI = (TpPy10eMKOCTb B Yacax) KOHTPOJIs
n/n 2 g yCIeBaeMOCTH
2 3 (no neoenam
E o | JICKIIMH CeMU- MIpPakKT. 3aHsI- | CaMOCT. cemecmpa)
&) § Haphbl THs, J1a0. pabora ®opma
E paboTe! NMPOMEKYTOYHOM
aTTrecTauum (no
cemecmpam)

1 [Mommmopdu3sm u moutummsm, (hazoseie nepexoapl [ u Il poma, |1 |1 |2 4
MTOPSIOK-0eCITOPsI-IOK B KPUCTAJUIAX, KOOTICpATUBHBIC siBiIeHUs. | 1
Cootro-menne OD, Moay-IMPOBaHHBIX CTPY-KTYp U AP PYy3HO-

T'O PacCesTHUS

2 Ocuognble oHsTHS OD- Teopuwn, Ny0-HUKOBCKUE CHMBO-JIBI, 2 |2 4 3amanue
wioTHeimme ynakosku (Cu,C, ZnS, SiC), VC- yc-noBus pedepara
cocezctBa, Teopema Z=N/F. Onepanuu cumme-Tpun A- u 6-PD,

MEpHOCTh OJIOKOB, T U p-Xapak-tep, |, I, Il kateropuu, OD-
TPYIION

3 CTpyKTyphl U3 IBYX TUIOB clioeB:Ca-00paT, MUPOKCEHBI, UX 3|2 4 YcTHBIM onpoc
IPYNIIOUIBI; TPU TUIIA CIIOEB —KAOJIU-HUThI

4 TR-60partsl, mpus-Haku OD B cTpyK-Typax, 0OpaTHbBIC pEIIeTKH 4 |2 4
1 ocoOeH-HOCTH Tudpakiu-oHHBIX kKapTuH OD —cemericTBa ¢
pa3y-nopsiI0YeHUEM.

5 CSH-MuHepaibl: BOJUIACTOHUT, [IOM-3UT-KIMHOIIOM3HUT, 512 2 3ananue
TOOEPMOPHUT-KIHU-HOTOOEPMOPHUT, peIICKChI CEMEi-CTRBa, pedepara,
HRTEM; YCTHBIH OIpocC
CypCcacCUT-IyMIeN-JIMUT-apICHHUT: TPyMNa -MoArpymnmna

6 [Tentaboparsl kak OD-ceMeicTBO ¢ OJIOKaMH pa3iny-HOM 6 |2 4 3agaHue
mepHocTH. |11 11l kateropun 1 MuHepanoruueckue pedepara,
KJIacCH(UKAIIH. YCTHBIH OIpoc

7 I'ekcabopatsl kak OD-cemeiicTBO ¢ 610KaMu pa3auy-HOU 7 |2 4




MepHOCTU. TaHHEeIUT, JKUHO-PUT, CTPOHIM000-puT.K,Br-6opar.

[Tpenckazanue cTpykTyp. Terpa-06opaTsl, TpHOOPATHI

8 Hubopater. OD paBeHCTBO OOpa-TOB M CHIIMKATOB. 30PUT- 8 |2 4
HEHAJIKeBU-YUT, TAOYHIIOBUT U TEHE3UC: CTPYKTYPa -XUMHU3M
cpensl. Kypuatoutsl kak OD ceMelicTBO U3 IBYX THIIOB CIIOCB.
9 Bopodocdatsl, Gpo-cdarel, repmMaHaThl — MOYISPHBIA MO-XO/I. 9 |2 2
La(103)3-ce-MeicTBO CTPYKTYP
10 | IMomucomatusm B Bi-TI-HTSC, cBepxnpoBoaHukax, 112 4 3ananue
reKcaroHajbHbIX (peppurax, Ti-cuiIHMKaTax, B psity candupuH- 0 pedepara,
CypHHa-MHT, U B OOpOKap-Ouax. YCTHBIN OIPOC
11 | bykBeHHast cuMBO-NHKa Kiaccuueckast 1 B OD- teopun, 4 112 2
kareropuu. Cemel-cTBO MoJ1aTa JJaHTa-Ha U IpeJCKa3aHue 1
CTPYKTYP.
12 | CemeiicTBO OpayH-MIIIICpUTA, BAaHA-TATOB CTPOHITHUS: 112 2 3amanue
MpeJcKa3aHue CTPYKTYP U3 COOT-HOIICHUS TPYIIa-TIOrPYIIIA. 2 pedepara,
YCTHBIN OITPOC
13 | CemelcTBO poie3H-Ta-IUIBIKOBUTA-MAYHTHHUTA-yMO-pHAHHTA- 112 2
XHJIJIEC-XalMUTa-TIOHTEP-01acCuTa M HOBOM MpocCTeuien ¢a3bl 3
14 | Jlokaneuas (OD) u rnmo6ansuas (KTP, LaBaGaOs) nices- 1|2 2 YcTHBI# onpoc
JOCUMMETPHSI, OT-TTMUUS U IPUII0KE-HUS B IPAKTUKE 4
HaIpaBJICHHOTO CUHTE3a.
2.28. 244 .




Conep:xxaHue pa3/iesi0B M CHUIITHHBI

[Mommopdu3m 1 momuTUm3M, (ha3oBbie MEPEXo bl IEPBOTO U BTOPOTO POJa, UX Pa3INIHE MO
OCHOBHBIM PHEPreTUUYECKUM XapaKTePUCTHKAM (M3MEHEHHUE YHEPTUH U yIeTbHON
TerI0eMKOCTH). [lepexo/ibl BTOporo pojia Kak siBJICHUS MOpsiIKa-0Oecnopsiika B KpUcTasuiax.
Ponp KoH(pHUTYpaIHOHHOM SHTPOIINH, KOOIIEPATUBHEIC SIBJICHUS B KPUCTAJIAX, IPUMEPHI JPYTUX
MOI00HBIX SIBJICHUH (MarHUTHBIC CBOMCTBA).

Cootnomenne OD-noixoa ¢ Teopueil MOAYIUPOBAHHBIX CTPYKTYp U Auddy3HOTO paccesHus.
Ocuosusie nousitust OD- Teopun:

ciocoObl BeieneHust OD-cnoeB, nTyOHUKOBCKHAE CHMBOJIBI JJISl OTIMCAHUS CJIOEB, TPUMEHEHHE
UX JUIS BBIJCJACHHUS M OTKMCAHUS Ha MPUMEpe IUIOTHEeHmuX yrnakoBok (crpykrypa Cu), C, ZnS,
SIiC, ycnosus cocenctBa (VC) OD-coeB, NpUHIMIIBI COWICHEHHS W HCTOYHHK BapHAHTOB -
teopema JlopuOeprep-IlIudd Z=N/F u npumepsl ee peanu3anuu sl TNIOTHEHIIUX YIaKOBOK;
yacTuyHble onepanuu cummetpun PD, A- u 6-PD, Buipl 610k0B ¥ UX MEPHOCTb, IPOJAOIKEHUS
Y TIEpPEeHOCHI, T 1 p-xapaktep, |, I, 11l kateropun OD-cTpyKTYp U3 CIIOEB OJTHOTO THIIA,

noustre OD-rpynmonma u crocoOsl 3anmucu OD-rpymmonaa st CTPYKTYp CEeMEHCTBa U3 CIIOCB
oxuoro tuma. [Tpumep KsSigOss.

[Mpu3nakn OD-xapaktepa B CcTpyKTypax (METPHKH OCeH, CHMMETpUHHBIE OCOOEHHOCTH),
SKBUBAJICHTHOCTH TIap, TPOEK | T.J. cloeB, noHsTHe MDO-nonutuna, nepuondeckux CTpyKTyp
U pasynopsI0ueHHbBIX, 00bSICHEHHNE JBOWHUKOBAHUS MAKpO- M MOJIN-CHHTETUIECKOTO.
TR-6opatel, cTpykTypbl W oOpatHbie pemetkd. [Ipusnakm OD-xapakrtepa 1Mo 00paTHOM
pemeTke, 0COOCHHOCTH TU(PPAKIUOHHBIX KAPTHH MOJUTHIOB W KpuctaiwioB OD -cemeiicTsa.
Judpaxmyst oT pa3ynopsa0YeHHBIX KPUCTAIIIOB.

CTpyKTYpbl W3 JBYX THIIOB CIIO€B W MNpHHOUMNBI u3 omucanusa. [Ipumepsi: Ca[B(OH)4],
CEMENCTBO MUPOKCEHOB: KIMHOAHCTATHUT, MIKOHUT (TUIIEPCTEH), TUOTICHT (OM(AIHT), SHCTATHT,
KIIMHOHCTATH, TUIIEPCTEH, CIIOAYMEH;

CHOCOOBI 3aMuCcHu TPYIIOUIA JUIsl CTPYKTYP M3 CI0eB ABYX TUMOB. [Ipumepbl. 4 kateropuu Juist
CTPYKTYp U3 JABYX THIIOB CJIOEB.

CSH-munepansr u mpumepsl OD-xapakTepa B X CTPYKTYypax:

cemeiicTBo Bosutactonuta, MDO-mouTunsl U BO3MOKHBIE CTPYKTYPHI,

ceMeicTBO nousuTa-KIMHoNou3nTa, MDO-NIOIUTUIIBEI B BOBMOXKHBIE CTPYKTYPBHI.

CeMEeICTBO cypcaccuTa-nmymneuinura-apaeHanta, MDO-nouTuns 1 BO3MOKHBIE CTPYKTYPHI,
ceMeicTBO ToOepMOPHUTA-KIMHOTOOepMOpHUTa, pedIeKChl CEMEHCTBA U CTPYKTYpa CeMENCTBRA.
[TenTabopars! kak eaunoe OD-cemeiicTBo ¢ O10kamMu pa3In4yHON pazmepHocTu. [IpencraBurenu
TpeX KaTeropHil cpeir CIOUCTHIX U KapKacHBIX MEHTa00paToB. 3amUCH I'PYMNIOUIOB HU3LIETO
paHra.

I'exca®opaTbl Kak WIEHbl EAMHOTO TMOJMUTUIIHOTO CeMeHCcTBa ¢ OJOKaMH pPa3IuYHOU
pa3MepHOCTU: TaHHEIUT, CTPOHLIIMOO0OPHUT, JKUHOPUT, K-Opomobopar. [Ipenckasanue cTpykryp
JUIS KapKacoB.

Terpabopatsl, TpubOopatel, auOOpaThl; yHUBepcadbHOCTh OD-monxonma Uis CHIMKAaTOB U
00paToB, CIOUCTHIEC CHIIUKATHI M KapKachl.

30pUT-HEHAKEBUUNUT, JAaOyHHOBUT. ['€eHEeTHMuYeckHe COOTHOIIEHHUS — COCTaB  CpEJbl
KPUCTAII3AIUU U CTPYKTYPHI.

KypuatoButsl kak OD-cemeiicTBO U3 IByX THUIIOB CJIOEB.

Bopodocdate, hocdarsl, repmaHaTsl — OJI0KK Pa3HBIX TUIIOB — MOAYISPHBIN MOAXO/.

La(103)3 —cemeiicTBO CTPYKTYp

[Monucomatnam u ero oriauuue oT mojutunuu. HTSC crpykryper Bi- Tl-coemunenuit xax
CEeMENCTBO TOJIMCOMOB, YHHBEPCAJIBHOCTb CTPOCHMS Al PEKOPAHBIX HQ-CBEpIpOBOJIHUKOB.
CeMelicTBO TeKcaroHaJbHBIX (DEPPUTOB KaK MOJMCOMATHYECKOe, KpailHue 4ieHsl, o, f3, v, O-
MOU(UKAIINK, PAa3BUTHE CEMEWUCTBA B CBSA3M C MX MAarHUTHBIMH CBOMCTBaMHU. | I-CHJIMKATHI
TOMOJIOTHYECKOHTO psijia KaK CeMEeHCTBO TOJIMCOMOB, campupuH-cypuHaMHuT. bopokxapOuabr —
TOMOJIOTHUECKUHN PsI/I TPU OTCYTCTBUH OJTHOTO KpalHEro 4iieHa.



bykBeHHass cuMBoJHMKa st Kiaccudeckux nonuturnoB U B OD- cemelicTBax. 4 xateropuu B
OykBeHHOU cuMmBoJinke. CeMelicTBO HojaTa JlaHTaHa, MpeAcKa3aHue CTPYKTYp, OyKBEeHHa
CUMBOJIHKA.

CemeiicTBO OpayHMWLIEpUTa C OJHOMEPHBIM MArHUTHBIM YIIOPSIOYCHHEM; JBA OCHOBHBIX
CTPYKTYpPHBIX THIA, CUMMETpUs (parMEeHTOB M CTPYKTypHOE pazHooOpasue Ha ocHoBe OD-
TEOPHHU.

CeMeliCTBO BaHAJATOB CTPOHIUS: MPEJICKA3aHUE CTPYKTYP HA OCHOBE COOTHOIICHHS TpyIIa-
MOATPYIIIA H MAarHUTHBIE CBOMCTBA KPUCTAILIIOB.

CeMelCTBO poOJIe3UTa-IIUILIKOBUTA-MayHTHHUTA-yMOPHAHUTA-XAJUIECXaMHTA-TIOHTEpOIaccuTa
Y HOBOU mipocreimieit hasbl

JlokaneHas (OD) u rno6anshas (KTP, LaBGeOs) nceBnocuMMeTpusi, OTINYUS U TIPUIIOKEHUS B
MIPAKTUKE HAIPABJIEHHOTO CUHTE3A.

7. ®oupa oneHouHbIx cpeacts (POC) as oneHUBaAHNUS Pe3yabTATOB 00y4eHHs 10
JUCIHMIITIMHE (MOAYJII0).

7.1. TunoBble KOHTPOJbHBbIE 32/IaHUS] WM UHbIE MaTePHUAJIbI Jisl NPOBEJeHUs] TEKYIIEero
KOHTPOJISAA yCIIeBAEeMOCTH.

@OpMBI TEKYIIETO KOHTPOJIS:

YCTHBIN ONpOC MO MPUBEACHHBIM TEMAaM:

1.IIpaBuia BeIOOpa HE3AaBUCUMOM €MHUIIBI: HYIbMEPHO, 0JTHOMEPHOH, IByMEpHOIl

2. IlpaBuna 3anucu rpynmounaa Jyisi CeMeMCcTBa BOJUIACTOHUTA.
3.CypccaccuT-myMIeuIMUT-apIEHHUT- BBIOOP MOATPYII TPYIIIT CHMMETPHUH CIOEB

4 ITpumepsl Tpex kareropuii OD -cTpykTyp ISl pacCMOTPEHHBIX IIEHTa00PaTOB
S5.ITomucomaTusm, MOy sIpHBIN 1Tox01 1 OD-Teopus, OCHOBHOE pa3Inyue U MPUMEPhI
6. CeMeiicTBa KPUCTAIIJIOB M BO3MOYKHBIC CBOMCTBA: HEIMHEHHO -ONITUYECKUE, MATHUTHBIC
7. Paznuume noKaabHOM M r7100aIbHOM TICEBJOCUMMETPHUH B KpUCTAJLIAX.

JlomManHue 3aaHus 1JIsl CAMOCTOSITEILHOM MOATOTOBKH CTY/I€HTOB.

Tembl pedepaTos:

OCHOBHBIE MMPUHIUITBI U 0003HaueHuss OD-teopun

npumeHenre OD-Teopuu Uil Kitacca MTUPOKCEHOB

npuMmeHenre OD-Teopuu JUTsl BOJUTACTOHHUTA

npumenenne OD-teopuu my1s meHTabopatoB

CeMEHCTBAa KPUCTAIUIOB C Pa3HOOOPa3HBIMHU CTPYKTYPAMHU U BO3MOYKHBIE CBOHCTBA

Tekymmii KOHTPOJIb OCYLIECTBIIACTCS ITyTEM HEMOCPEICTBEHHOTO KOHTAKTa IPEToaBaTels C
Ka)KJIbIM CTYJJCHTOM BO BPEMSI CEMHHAPCKHUX U MHUBUIYaJIbHBIX 3aHATHH

7.2. TunoBble KOHTPOJbHbIE 3aJaHUsl MM HHbIe MaTepuajbl /ISl TPOBedeHHs
MPOMEKYTOYHOM aTTeCTAIIUM.

1.060cHoBanne MDO nonuTHNOB A CTPYKTYPHBIX CEMEMCTB rekcabopaToB.

2. CTpyKTypHO-T€HETHUECKHE CBSI3M B IEHTaboparax

3. IIpumepsl CTPYKTYPHOTO pa3ynopsioueHus Ha TU(PPaKIIHOHHBIX KapTUHAX , CIIOCOObI
aHaJIM3a U MHTEepIpeTaluu

4.BbIBeieHNE TUIIOTETUYECKUX CTPYKTYP: MX OCHOBA

5.Posib CHMMETpPUH M COOTHOPILICHHE C MOYJISIPHBIM IOJIX010M

Pesynbrarel «HEYJOBJIETBO | «YAOBJIETBO- «XOPOLLIOY «OTIIMIHO)
oOyueHus -pPUTEILHO PUTETBHO

3HaHMA: . | 3naHusg 3HaHHUs €CTb, HO | 3HAHUS CucremMaTuyecku
TIPUHIIUTIBI OTCYTCTBYIOT | OTCYTCTBYET UX | CUCTEMaTUUYECKHE | € 3HAHHS B




TOTIOJIOTO- WIM  BECbMa | CHCTEMAaTHYHOCT |, HO HUMEIOTCS | JOCTaTOYHOM
CUMMETpH-HHOTO | (hparmMeHTapH | b pooOebI 00beM

aHaJn3a OD- | B

TEOPUH Ha OCHOBE

MIPOCTPAHCTBEHHBI

X TpyOm H €ro

OopIIMe

BO3MOXHOCTH B

KPUCTALIOXUMUU

YMenue: YmMenus HNwmerorcs  1pya- | B wenom ycnem- | YenemHoe wucno-
BBIJICTISITH OTCYTCTBYIOT | HOCTH HOE yYMEHHeE | JIb30BaHHE TOJy-
CTPYKTYpHBIC TPUHITAIIN- NPUMEHHUTh TIOJ- | YCHHBIX 3HAHHMA
omoku  (MOTynH), QTBHOTO  Xapak- | X0JI, HO UMEITCS | JJis OTIMCaHUs
UX CUMME-TPUIO H Tepa 3aTpyTHEHUS CTPYKTYDP
BapuaIuu B

CTPYKTypax "

BBIBO-JIUTh

3aKOHOMEPHOCTH

CTPOCHUS

CEMENCTB

KpPHUCTAJIOB,

MIPUPOJI-HBIX "

CUHTCTHUYECKUX |

MpeCcKa3bIBaTh

HOBBIE CTPYKTYPBHI,
B TOM YHUCJI€ HEOT-

KPBITBIX

MHHEPAJIOB

Bnanenue Hasrikn Bna- | Haanune B nenom ycnem- | YeneniHoe wucno-
«BHJIEHUEM B | IGHUS OTCYTC- | OTIIEIbHBIX HOE BIIAJICHHC | JIb30BAHHE IIOJIY-
CTPYKTYypax JIOKa- | TBYIOT HaBBIKOB, MarepuajoM, HO | YCHHBIX 3HAHUHI
JLHOW CHMMETPHUU (bparmeHTapHoe | UMEIOTCS 3aTpya- | s OITMCaHU
i MIPUMEHSATH BJIaZICHUE HEHUS KpHCTAJLIOB B
M3y4YEHHBIE HOBBIX TEPMHUHAX
MIPUEMBI Jin:|

aHaJM3a CTPOCHHS

Pa3IUYHBIX

KJIaCCOB

KPUCTAJUIOB M HX

CTPYKTYPHBIX

THUIIOB

8. PecypcHoe oGecnieuenue:

A) IlepeyeHb OCHOBHOM M I0NOJIHUTEJIbHOM JINTEPATYPbI

Ocnoenas numepamypa

benoxonena E.JI. [Topsimok-6ecriopsI0K ¥ MOJTUTUIIUS B CTPYKTYypaxX MUHEpAIOB. YueOHOe

nocobue. M3n. MI'Y, 2005r. 97 ctp. Ilocooue nmeercs B koaudecTse 80 3K3eMILIAPOB.




Jlononnumenvnan 1umepamypa:

1.K.Dornberger-Schiff // Acta Cryst., A38, 1982, p.483-491.

2Jlexmnu o OD-crpykrypam, MIOHX, M,,1969r.4.1 u 2.

3. EMU Notes in mineralogy, Modular aspects of minerals, Ed. S. Merlino, Budapest, 1997.
4. S. Merlino // Per. Mineral., 59, 1990, p.69-92.

5.benokonesa E.JI. u np. // Kpucramnorpadus 2006 T.51 c.618-624

6. benmoxonesa E.JI. //Kpucrammorpadus. 2008. T.53. ¢.431-436

7. Belokoneva E.L. // Cryst. Res. Technol., 43, 2008, No.11, p.1168-1172.

8. Belokoneva E.L.,Takao Mori // Cryst. Res. Technol., 44, 2009. No.1 p.19-24.

9. benmoxonea EJI FO6uneitasiii C6. IIpobnemsr kpuctamutonorun. M. TEOC 2009 c.144-160
10. benokonesa E.JI. Kpucramnorpadus, 56, 2011, N6, c.

11.Abakumov A.M., Alekseeva A.M., Rozova M.G.//J.Sol.St.Chem.2003.V.174.P.319
12.Krekels T., Milat O., Van Tendeloo G. // J.Sol. State Chem. 1993.V.105.P.313

13. D'Hondt, H., Abakumov A.M., Hadermann J. // Chem. Mater. 2008.V.20.P.7188
14.benokonena E.JI., [llaruBaneeBa U.K.// Kpuctammorpadus 2012 T.57 C.427

15.Mentre O., Koo H-J., Whangbo M-H. // Chem. Mater. 2008. V.20. P.6929.

b) Ilepeyenb NpOrpaMMHOIo0 odecrnevYeHu

B) Ilepeyenn npodeccuOHANBHBIX 023 JAHHBIX U HH(POPMAIMOHHBIX CIIPABOYHBIX

cucrem:IIpodeccrnonansuas 6aza nanueix ICSD

I') Ilepeyens pecypcoB uHGOPMANMOHHO-TEJIEKOMMYHUKAINUOHHOM ceTH « UHTEpHET»
www.iucr.org International Tables for X-ray crystallography. Vol.A, Al.

JI) MareprallbHO-TEXHUYECKOE 00SCIICUCHHE AUCIIUTLIHHBI
a) CTIeIMaIN3upOBaHHas ayIUTOPHS, pacCCUUTaHHAs HA Tpynny 10 15 ygammxcs,

0) MPOEKTOP, KOMIBIOTEP, IKPAH, CBETOCTON [l MOKa3a AU(PAKIIMOHHBIX KAPTUH HA MJICHKaX
B) KOMIIBIOTEPHBIE MPOTPAMMbI KOHCTpyHpoBaHus runotetuueckux crpykryp WINATOM,
Coreldraw.

r) 0a3a uccieoBaHUi psiia CTPYKTYPHBIX CEMEHCTB

9. SI3pIK NpenoxaBaHUsA — PYCCKUI

10. IIpenoxaBartens — benokonena E.JI.

11. Pazpa6oTunku nporpammsl: E.JI.benokonesa, npodeccop


http://www.iucr.org/
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