Nexkuuna 14

CunukaTtbl C 0eCKOHEeYHbIMMN
KpeMHEeKUCNopoaHbIMU MOTUBaMH




LlenoyeyHble CUJIUKAaTbI

Si-O-nienouku ¢ popmynoit [SI,Og]oc (oauH 3HaK OECKOHEYHOCTH - o€
yKa3plBACT Ha  HOPOTHKCHHOCTh  SI-O-TIOCTpOMKM B OJHOM
HAIIPaBICHUHU) BCTPEUCHEI B CTPYKTYpaX Ba)KHOU I'PYIIIILI MHHEPAIOB —
RUPOKCEHO8.

AAAANNANANNNNAN

['eomeTpuuecku Oosiee mpocToit siBisiercs 1enouka [SIO;]lec OmnHako
OHa peananu3yeTcs JUIIbL B TepMaHaTax, Ii¢ MEKAaTOMHBIC PACCTOSIHUS
Ge — Ge 0Ka3bIBaloTCA JOCTATOYHO OOIBIIMMH, U IOATOMY HE CTOJIb
BEJIMKU CUJIbI OTTAJIKHUBAHMS BEICOKO3aPSAIHBIX HOHOB



LlenoyeyHble CUJIMKaThbl

I Jlma pacuera (QopMynbl KPEMHEKHCIOPOAHOIO  pajuKala,
XapaKTepU3YIOIMIEr0 IIEMOYKYy HEOOXOAUMO BBIACIUTH B  HEU
TPAHCIALMOHHO ITOBTOPSIOLIEECA 3BEHO U MOACYUTATH KOJIUYECTBO
aroMoB SI 1 O, IPUXOAAIINXCS HAa 3Ty HE3aBUCUMYIO YaCTh IIETIOUKH



LlenoyeyHblie CUJINKaTbI

Anorncua

C (CaMg),S1,0, Kpucrammnueckas CTPYKTypa JTUOTICHUIA,

NpeJCcTaBiICHa 3Ur3arooOpa3HbBIMU  IETIOYKAMHU
3 MQ-oKkTasIpoB, HHKPYCTUPOBAHHBIMU C JIBYX
cropoH Ca-moaudapamMd U OObEIMHEHHBIMHU
MEXIy coOoii mapamienbHbiIMH UM [Si,Og]-
[EMOYKaMU

MN30BajieHTHBINA U30MOP(PU3M:
MgCa[Si,0¢] oc — srcmamum Mg,[SI,0¢] oc
MgCa[Si,Og4] ¢ — cunepcmen MgFe?*[Si,Og] oc

I'erepoBajieHTHBIA U30MOP(PU3M:
MgCa[Si,Og] o« — seupun NaFe3*[Si,Og] o<
MgCa[Si,Og] <« — aseum (Mg,Fe3*,Al)Na[(Si,Al),Og]oc




Hupokcenouowt




LlenoyeyHble CUJIMKaThbl

a O 8 e 0 e X

PasnuyHble TUNbl KPEMHEKUCNOPOAHbIX TETPA3APUYECKUX LIEMOYEK:

ad — MeTarepMaHaTHas [GeOg]ec; 6 — nupokceHoBas [Si,Og]ox,

B — BOJI/TACTOHUTOBAs (NnpokceHouaHas) [SigOg]ec, r— 6atucntosas [Si,04,]cx;

4 — pogoHuToBas [SizO,c]oc, €— ctakecuToBas [SigO,g]oc, X - actpodunnutosas [Si,0;,]«



AAASASA

[TnpoKkceHouabl

Y nupokcenouoos, xax y
IMAPOKCEHOB COXPAHSICTCS
orHomenue SI : O =1 : 3.
OIHAaKO KPEMHEKHUCIIOPO/I-
HbIM pajguKal — IEeNOYKa
ABJISCTCA JAPYrou (mepuon
[EOYKU HE 2 TeTpa’apa)




Bonnacmonum  OTHOCUTCA K TPYIIE
RUPOKCEHOUO08, 'y  KOTOPBIX Kak y
IIUPOKCEHOB coxpaHsercs otHomenue Si . O =
1 : 3. OgHako KpeMHEKHUCIOPOAHBINA paIuKall
—  nmenouka  [Sig0q], > - sBusercs
KOMIIPOMHCCHBEIM, COCTOSIIMM H3 Tpex Si-O-
TETPadIPOB.

OCHOBY CTPYKTYPHbI BOJUTACTOHHUTA
COCTABIISIIOT TPEXPSAAHBIC JCHTHI U3 KPYITHBIX
Ca-okTa’IpoB, pebpa koTopelx (~3,7A) He
com3MmepumMbl ¢ TakoBeiMU [SIO,]-TeTpasmpos.
B pesyaprare 3Toro kaxmasd mnapa COCEIHHUX
Si-O-terpasapoB 3aMblkacTcs Ha pedbpo Ca-
OKTasIpa, bopMupys pH 3TOM
IHPOKCEHOMIHYIO IIETIOUKY, TJe JIBE COCETHUE
auoptorpymnmbl  [SI,0,]  cBA3aHBl  OmHHM
TETPAIPOM.



barucurt
BaNaNaTi,O,

Joc

B crpykTypax, rae OCHOBOM SABJISIFOTCS MOCTPOUKHU U3
TIOJIMAIPOB KPYITHBIX KaTHOHOB, cTpouTenbHOM Si-O -
eIMHUIICH CTAaHOBUTCS yxKe auoptorpymma [Si,0-], Ha
OCHOBE KOTOpOM 00OpaszyroTcs [EOYKH OoJee
CIOKHOM  KOHurypamuu. Hanpumep, 1emnoyku
[Si,0,,] B 6amucume.

LlenoyeyHble CMANKaTbI M%W

PogoHUT
(Mn,Fe?*Ca).

e o

PacmudpoBka  OOJBIIOrO  KOJWYECTBA  CTPYKTYp
CUJIMKAaTOB  CYILIECTBEHHO  pacIIMpujia  MHBEHTAph
[IETIOYCYHBIX  KPEMHEKHUCIOPOJHBIX  MOTHBOB.  Tak,
M3BECTHBI LIETIOYKH C IIEPHUOIOM MOBTOPSIEMOCTH B 9, 0, 7,
9 u o nmo 24 TerpadapoB (HaNpuUMmep, B POJOHUTE
(Mn,Fe?*,Ca):[Si:O,s] mpucyTrcTByeT  MSATHUICHHAS
1ernoyKa



POomOHUAT — TIOMENOYHBIM KAaMEHb. Y
YPUIBCKUX PEMECIIEHHUKOB OH
HAXOAUTCA Ha BTOPOM MECTE IIO
MONYJIIPHOCTA TMOCJHE Majnaxura. B
CTAPUHY Ha Ypalle KYCOYKHM OTOIO
CaMOLIBETa HAXOAWJIA B THE37aX OPJIOB
— «opnsik». Ha Pycu oH Takke ObLI
M3BECTEH KaK pyOMHOBBIN IIITIAT.

Munepan UCIIOJIB3YETCSA B
OCHOBHOM  JUIS  W3TOTOBJICHUS
HEOOJIBIIIUX CKYJBIITYp, IIKATYJIOK,
Ba3. bonbemoe KOJINYECTBO
YHUKAQJIbHBIX  M3JCIMN  PYCCKUX
PEMECIICHHUKOB XPaHUTCS B
Opmurtaxe. KOJOHHBI Ha CTaHIUH
MaskoBCcKas B MOCKOBCKOM
METPOMOJIMTCHE TAaKXE OT/ACIaHbI
POJOHUTOBBIMH INIMTAMH.



Ele ogHa cHIMKaTHas IEIOYE€YHasl KpacoTa Ha3bIBACTCS
acCTPOPUIIUT




o \i i H E s . ._..._'f- * [

3emast 100 noAspHOT 36€30010. . . weopa U npeKpacka,
ocobenno 6 noaspnolii dend




ActpodunauroBas rpyIiina MUHEPAJIOB
AZBC7D2T8026(OH)4XO—1’

B = Na, Ca;

C = [6] Mn, Fe?*, Fe3*, Na, Mg, Zn;
=1 D=1[6]Ti, Nb, Zr;

. T=Si,Al

X=F OH, O, Vac.

T'sites:‘drange', D: blue

hsin{y)



LlenoyeyHble CUJIUKaTbI

Acmpodunnum
Fe,H,K,Mg,Na,[

K,Na(Fe,Mn,Mg)-[Ti, 1(OH),F

(Uenb [Si,O,,] Cuntaem!)




Konpgencanuen Si-O-nienovuex
MO>KHO HOJIYYHUTH
Jlenrounsle S1-O-MOTUBEI
JIEHTOYHDbIE CHJINKATHI

TXEX

Pa3zmuyHbBIE THUIIBI
KPEMHEKHUCIOPOAHBIX JICHT:

X)

\V;

a — cunmumanuToBas [S1,0g]oc;
6 — ampuobomnonas [Si4,0,,]oc;

6 — kcoHOTIIUTOBAs [S10;7]oc;
e — amuauauMuTOBas [SigO;c]oc

XXX

X

i

\

0




[{ermm ¥ IEHTHI ¢ Pa3IMYHLIM B3aUMHBIM PaCIIOIOKCHUEM
TETPadAPOB:
a — NUPOKCeHoBas 1enb [S1,0,]oo;
6 — MeTarepManaTHas 1enb [GeO,]oo,
¢ — ciuManuToBas JieHTa [AlSIO, Joo.

DNIEeKTPOCTATUICCKH HEBBITOAHAs KOH(UTYypamus, Ipu KoTtopoi asa Si**O, Terpasmpa
ABJIAOTCA  OAUNCAUWIUMU COCEOAMU, B TAaKOU JIEHTE HE pPEAIU3yeTCs, 4YTO H
MOBBIIIACT SHEPTETUYECKYIO CTAOMIBHOCTD 3TOM KPUCTAIIINYECKOM MOCTPOUKH.



Hanbonee LUMPOKO pacnpocTpaHeHsbl B 3TOW rpynne
cunukaToB amdumbonosble nexTsl [Si,0,,] , KOTOpbIE
MOXXHO NOSTy4YNTb COYNieHeHeM ABYX NMUPOKCEHOBbIX
LilenoYeK, CBA3aHHbIX Mexay cobon 3epkanbHOM
MNOCKOCTbIO

TPEXATAXHbIE BbITAHYTbIE BOOMIb OCU C
SNIEMEHTapHOMN SYenkn MuHepana Onoku,
LeHTparnbHasi 4acTb KOTOPbIX NpeacTaBfieHa
Mg-okTasgpudeckon (O) neHTON, C AOBYX
CTOPOH 3a)KaTou amdndonosbIMn
TeTpasgpudeckumm (T) neHTamm

AMdPunbonbl OcCHOBY CTpYKTYpbl TpemosnuTa COCTaBMsoT

| 'f' Ipemoant
: Ca,Mgs[Si,04,],(0OH),




OKTasgprudecKas JICHTAa 3a)kara
J TETPAdIPUYECKOM TaKUM O00pa3oM, 4TO
. aKTUBHEIE» HMOHBI Kuciopoma Si-O-
- TETPa’IpOB, HAINPABICHHBIE HAaBCTPEUY
X2ApYyT  OpYTY, comectHO ¢ (OH)-

/ TpylIIIaMd ~ COCTaBISAIOT  KOOpPIWHA-
IIMOHHOE OKpY’KEeHHEe KaTnoHoB MQ?*.

Ca-okTasapel, HHKPYCTUPYSL C JIBYX CTOPOH MQ-JIEHTBI, Y4aCTBYIOT B
[EMEHTAIMU OTHACIbHBIX T-O-T-TMakeToB B €IMHYI0 KPUCTAIUINYECKYHO
IIOCTPONKY

Topubl Tpexd3Ta)kHBIX OJIOKOB — JICHT PACIOJIOKEHBI B CTPYKTypE B
[IAaXMATHOM TOPSJIKE TAKUM OOpa3oM, 4TO OOpa3yKOTCS JTOCTATOYHO
OOJIBIIIME ITYCTOTBI — KaHajlbl, CIOCOOHBIE MPUHUMATb HOHBI-
KOMIIEHCATOPBI. DTO OOBSICHAECT IPOABICHUE B aMm(PUOOIaxX HE TOJBKO
M30BAJICHTHOTO, HO W TETEPOBAIIEHTHOTO U30MOpP(hH3Ma.



mpemoium

Ca,Mgs[S1,04,]; (OH),

adKmuHoO/ium

Cay(Mg,Fe**)s[Si,04],(0OH),

OmnocumenbHo CIOKHBIM U MIEPEMEHHBIM H3-3a N30MOP(MHBIX
3aMEIICHU COCTABOM O0JIAJIACT po2oeas 0OManKa
(Ca,Na),(Mg,Fe?*),(Al,Fe*N)[Si,AlO],(OH),

- AJIOMOCHJINKAT aJJIOMUHUSA!

B CTPYKTYPE KOTOPOU
Ca?* MoxeT ObITh YaCTHYHO 3aMeleH Ha Nat
Mg?* ma Fe3*, Al®*, Mn?*
Si** ma AI°* (conpoBoXKIaeTCs MOSABICHUEM B BAKAHTHBIX ITO3HIIMIX
roHa-KomeHcaropa Na*, mun6o 3amenoi Mg na Al3* unu Fe3*)
OH- ma F wim O%




K HacrosmeMy BpeMEHH B KPHUCTAIUIMYECKHUX
CTPYKTypax CHJIHUKaTOB OOHApy>XeHO  OOJbIIOe
KOJIMYECTBO CaMbIX Pa3HOOOpPA3HBIX IO TE€OMETPUU
KpEMHE-KUCIOPOIHBIX JICHT

kconomaumoeas [SigO -] 17.032 7.363 14.023
90 90.36 90
XY WX Cal .2730 .8755 .7523
T <B Ca2 .0668 .1311 .6684
Y Wlo-1a8/ ¥ Ca3 .0693.6191 .6707
S AN Si1 .1059 .1641 .3841
_______ s cd Si2 .1059 .5860 .3843
A Si3 .1591 .8752 .528

e - C O1 .25 .375 0
02 .1095 .3756 .4211
GO . O3 .1756 .6301 .3096
S\ e 04 .1717 .1201 .3087
ﬁ ' 05 .1149 .0542 .4860
) - 06 .1147 .6965 .4858
——— 07 .0212 .6276 .3326

Pa3HBIX 08 .0215 .1223 .3370
KCOHOTIHUT KHCJIOPOIOB !! 09 .1494 .8759 .6390

. 010 .1489 .3737 .6347
Cay[Siz0,7](OH),



CunnumaHumoeasi nexrta [AlSIO¢]

Hucten Al,[SiO,]O — anuzorponus

TBEPAOCTH TIOTIepeUHas — 7, Awnnanysut AlAI[SIO,]O
BIOJb Kpuctaiia — 4,4

B cunnmumanuTe ynopsaoueHo
B IIaXMATHOM MOPSIKE

pacnoJaratorcs Tetpasapsl Si u Al
AI[AISIO;]

i

Kpucrannuaeckue cTpykTypbl nomuMoppHbix moauduxarmiit Al,SiOg:
@) CUJUITMMAHUT; 6) KUAaHUT (JUCTEH); 8) aHAaly3uT. OpaHKeBbIM LIBETOM BblaeneHbl SIO0,
TeTpasnpsl, TonyObM — AlOg oktasapel. @uoneToBbiM 1BeTOM mokazanbl AlO, TeTparapsl
B CTpyKType criuinMmannTa U AlO; MATHBEpITMHHUKY B CTPYKTYPE aHIATy3HTA.



CunnumaHum — AHOany3um - KuaHumoeoe pasHogecue
(dpa3oBag guarpamma Al,SIO.)

P; K6ap TEMHO-CUHMU (IP.-TPeY «CHHHIN») = e, =
Ha3Banue «1MCTeH» NPOUCXOAMUT OT - o
16 L AHU30TPONHUH TBEPAOCTH OCHOBb| Cb|/|3|/|“|eCKO|/|

reoxXmMmmnin

12

CUIIJITUMAHUT

Ha3BaH B 4ecTh aMEPHUKAHCKOI0 XUMHKA
Bbenpxamuuna CuiimMaHa

T°C [aBaiTe
nogymaem
yXXe cenvac
noyemy Tak?

| | \. | '\|\‘
0 400 600

Bnepsbie 0b1a1 HalineH B Aupany3uu (Mcnanus),
M3-32 Yero u NnoJiy4uj cBOé Ha3BaHMe




Cnoucrtblié CUJIMKATbI ococ

Kongencamus Si-O-JICHT IPUBOAUT K BOSHUKHOBEHUIO OSCKOHCUHHIX B
JABYX HAIpPaBICHUAX TETPAAPUYECKUX CJIOEB, PEATM30BAHHBIX B
OOIIIMPHON TIpyMIE€ CIOUCTHIX CHUJIWKATOB M AIIOMOCUIMKATOB —
IJIaBHBIX IMOPOJI000pA3yIOIIMX MHUHEpaIoB, cilarawinux okojo 11%
00beMa 3€eMHOH KOPBI.

B Si-O-cnoe tpu u3 4-x noHoB kucgepoaa xkaxaoro [SIO,]-trerpasapa
CBA3aHBI C  COCENHMMH  TeTpadapamMu, YTO  OOYCIIOBIHMBACT
cootHomenue SI1:0 = 1:2 5.

Hanbomnee pacnpocTpaHEHHBIMH SIBIISIIOTCS CIIOM M3 6-ujieHHBIX SI-O-
kouter ¢ hopmyioit [Si,Ocooco?",



Cnoucrtbie CUIMKaThl

AHTUroput u xpnu3otmnsi Mgs[Si,O:](OH), - TPUOKTasgpuyeckue CoUCTblE CUUKATHI
Kaomnaut Al[Si,O:](OH), — AMOKTa3apuUyecKme C/IOUCTbIE CUMTUKATHI

TpUOKTasgpuyeckme U JUOoKTasgpudeckmne BbiAensaTca No XapakKTepy 3anosiHeHUs
OKTasapuyeckux crioes (3anosiHeHbl BCe OKTasapbl — 3Mg; 3anofiHeHo 2/3 — 2Al)

CTpyKTypa KaonuHuta



Cnoucrtbie CUIMKATbI ococ

Tanbk Mgs[Si,O5],(OH), W aupo@duaaut. Al,[Si,0z],(OH),

a 9]
CTpykTypa Taneka (a) n nupodunnuta (0)


http://www.jewellery.org.ua/stones-katalog/img/img372.jpg
http://www.catalogmineralov.ru/pic/021516230206.jpg

Cnoucrtbie CUIMKATbI ococ

Myckosut KAL[AISi;O,,](OH,F), n @gaoronut (buotur) KMg;[AISi;0,,](F,OH),

buotut (Mg—->Fe)

CTpykTypa MyckoBuTa

dnoronuT


http://www.catalogmineralov.ru/pic/174601241210.jpg
http://museum.stavsu.ru/Image.ashx?ID=4848

Cnoucrtbie CUIMKATbI ococ

Xnoputel  [Mg,AlI(OH)g] [AISi;040] Al,(OH),

AMe3unT

CTpyKTypa X/10pUTOB

[leHHWH


http://www.fmm.ru/novpost/clynochlore_4.jpg
http://img-fotki.yandex.ru/get/3300/asgorshkov.4/0_1b1c7_77375fea_XL

Cnoucrtbie CUIMKATbI ococ

Ky/inHapHasa cucteMaTuka

MeHro kadghe crioucmsbix cunukamoese
JlereHpa:

YepHbIn xneb — TpuoKkTasapmn4ecknin criom n3 3anosiHeHHbix MgOg — oKTasapos

Benbin xneb — anokTasgpuyeckun crion ¢ 3anonHeHnem 2/3 AlO; — okTasgpos

Macrno cnuBo4YHoOe - CIloMN KPEMHEKUCIIOPOAHbIX TETPas3apoB

Macno cnuBo4Ho-wWoOKoNnagHoe (nNMbo cenepoyHoe ) - antoMOCUITMKATHBIN CNOW TETPas3apoB
KypuHasa kotneta - moHbl K* B MeXnakeTHOM NpoCcTpaHCTBE

PbiIGHasa Kotneta — OpycuUTOBbIE CITION B MEXNAKETHOM NPOCTPaHCTBE

Ha ocHoBe 6enoro xneba

Ha ocHoBe yepHoro xneba

ByTtepbpoa c macnom, HamasaHHbIM Ha benbi xneb
C OZ1HOW CTOPOHbI

ByTepbpoa c macsiom, HAMa3aHHbIM Ha YepHbIn
xneb c 0AHOM CTOPOHDI

CeHABWY C MacsioM, HaMa3aHHbIM Ha 6enbit xneb ¢
BYX CTOPOH

CeHAIBMY C MaCNOM, HaMa3aHHbIM Ha YepPHbI xneb
C ABYX CTOPOH

CeHABWY CO C/IMBOYHO-CENEA0UYHbIM MACOM,
Hama3aHHbIM Ha 6enbi x1eb ¢ ABYX CTOPOH C
KYPUHOM KOTNEeToMn

CeHABWY CO C/IMBOYHO-CENEA0YHBIM MAC/IOM,
Hama3aHHbIM Ha YepHbIn xn1eb ¢ ABYX CTOPOH C
KYPUHOM KOTNEeToMn

C3HOBUY CO CAAUBOYHO-CEMEOOYHLIM MAC/AOM, HAMA3AHHbLIM HA cepbili Xneb ¢ 08yx cMOpoH ¢ pbibHOU
Komsaemou — 3mo Kmo?




JTlomaniHee 3aganue (K 3a4eTy 1 DK3aMeHYV):

3a(pUKCUPOBAB COOCTBEHHYIO JICTEH/TY
M3rO0TOBUTH MeHI0 Kae «CaoMCThIX CHIMKATOBY
A4 dopmar, 2 mucra (pPa3Bopor).
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KapKaCHble CUNIUKATbl

oCoCaC

(XMm.. DopmyJia moay4aercs
IeKTpOoHeuTpaJabHas. T.e.
MO:kHO nipocto SiO, !!!



http://www.v-angar.ru/uploads/gallery/474-karkas-3.jpg

anMepbl CTPYKTYP CUJTTUKATOB C 0eCKOHeYHbIMU
KpeéMHeKucsnopogaHbiMmm MOTUBaMu

KapkKkacCHble CUJIMKaTbl

[MonuMopHbIE MOANMDUKALMN KpeMHe3eMa SiO,

Keapu - TPUANMUT — Kpuctobanut

TeMnepaTtypa 870 C 1470 C
KpucTannusaumm

CTpykTypa :
KBapua



anMepbl CTPYKTYP CUJTTUKATOB C 0eCKOHeYHbIMU
KpeéMHeKucsnopogaHbiMmm MOTUBaMu

KapkKkacCHble CUJIMKaTbl

[MonuMopHbIE MOANMDUKALMN KpeMHe3eMa SiO,

KBapy - KO3CUT - CTULLOBUT _
PocT naBnenus --->>>>>20 kbap (60 kM) 75 kb6ap (230 kM)

CTpykTypa :
KBapua



KBapL

B npupoae BcTpedeHbl ABe MogmdmKaumm Keapua: HU3KoTeMmnepaTtypHbiU a-Keapu,
kKoTopbi Npu T ~ 573°C nepexoauT B BbICOKOTEMMNEPATYPHYIO Moagudukauuto - f-
Keapu, OTNUYaloLlyCcs OT HMU3KoTemnepatypHou 6ornee BbICOKON CUMMETPUEN:
To4YevyHagqa rpynna cMuMMeTpumn  o-kBapua — 32, -kBapua — 622

a B
Kpuctannuyeckne ctpykTypbl 0bemx moamdukauum KBapua pasnuyarTca NvLlb

He3HauyuTerbHbIM U3MeHeHneM opueHTauuu [SiO,] TeTpasgpoB kapkaca. [loaTtomy
NONIMMOPMHLIM Nepexon OCYLLECTBNSAETCA OOCTaTOMHO nerko, T.e. 6e3 paspbiBa
cBA3en (Tak HasblBaeMbli deghopMayuUOHHbIlU nepexon). o- U B-moandukaumm
KBapua MoryT 6bITb MCNOSb30BaHbl B KAYECTBE 2e0mepmMomMempoe, HOUKCUPYIOLLINX

Temnepatypy nepexoga mexagy Humm - 573°C


http://www.mineral.nsu.ru/educat/article/20/art.files/image097.jpg

Tpudumum

BeicokoTeMnepatypHasi pa3HOBMOHOCTb OKa3bliBaeTcs bonee
BbICOKOCUMMETPUYHOWN: o.-mpuiuMUm — MOHOKINHHbBIN NN
poMBuyeckun (2/m, m unu 222), f-mpudumMum — rekcaroHanbHoin & €
(6/mmm)




Kpucmobanum

o-Kpucmobasium — TeTparoHanbHbln (422),
[-kpucmobasium — kyéudeckum (m-3m)

(CpeaHsa CTpykTypa)




C poctom P ~ go 2 'Tla (60 km), keapu npeBpallaeTcs B
MOOHKJTMHHbIN KO3CUT

TiTsy

Koacum

- A
A\*‘?\"’r'

CuHTesnpoBaH B 1953  amepuKaHCKUM
xumukom Koacom. B 1960 rogy obBHapyXeH B
KBapLcoaepxaLumx nopogax yaapHoro
METEOPUTHOro Kpatepa B ApusoHe. Koacut
yctonyme B AuanasoHe pasneHnn 20 — 90
kKbap. [Npyn MEeHbLINX OaBMEHUAX NEPEXOOUT B
KBapy, npu 60nbLWNX — B CTULLOBUT.



http://www.mineral.nsu.ru/educat/article/20/art.files/image103.jpg
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C poctom P ~ go 8 I'Tla, cywectByowmm Ha rmybmnHe ~230 KM,
Cmuwoeum koscum npespaluaetcs B cTMwoBuT KY=6!11!!

Boinyckauk Hamrero (akynsrera C. CTUILIOB
B 1961 roay, Oyay4yu acnupaHTOM, MOTYYHII
\_~— HOBYIO MOIM(UKALKIO KpEMHE3EMA, KOTOPas

BCKOpe Oblla OOHapykeHa B ApPHU30HCKOM

\L METECOPUTHOM KpaTe€pe M Ha3BaHAa B €r0

YCCThb.
Celiyac OH akKaJeMIUK,
3aBeayromui kaheapon (U3MKHA KOHICHCUPOBAHHOTO
COCTOSIHUS BEIIECTBA B AKCTPEMAJIbHBIX YCIOBHUIX
B MOTU. Jupexrop UDBJI PAH (1993—2016).
Corpynuuk ®PUAH
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da3zoBbie Tpanchopmanuu SiO,

Y3ke XOpOIIO U3BECTHO, YTO I10JI€ YCTOMYMBOCTH CTUIIIOBUTA (CTP. THII
pyTHIIa) OrpaHUYEHO Auana3oHoM aaBieHui 8-50 I'Tla.

IIpy NOBBIIIEHUH JABICHUS OCYIICCTBISIETCS JUCTOPCUOHHBIM
nepexoj; B poMOuueckyto cTpykrypy tuna CacCl,
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Pacuetrsl mokaswiBator, yto npu 210 I'lla mosBasercs ¢aza co

CTPYKTYPOM «IMHUPUTA», KOTOPYIO HENB3S Onucarb ¢ nosuuuu I[1Y
AHUOHOB.



da3oBbi¢c TPAHCHOPMAIINHA HEKOTOPHIX
mMuHepaJoB — S0,

Tem He MeHee, oHa odeHb MUIoTHAs (Ha 3,2% IUI0THEE 3eidepTuTa npu
naBiieHUH mnepexoga). CTpykTypa «IHUpHTa», O€3yCIOBHO OTHOCH-
TeIbHAS - MOCTHKOBBIC paccTosHHUS O-O CIHMIIKOM JJIHHHBIC, YTOOBI
CUMTATHCS OHOMPABHOM CcBs3bI0 - 2.385 A mpu 0 I'Tla u 2.043 A mpu
260 I'Tla. Bce HP momumopdwr SIO, BweICOKO-MOHHBIE: Sl +3.23 B
ctumoBute, +3.20 B 3eiipeprure, +3.17 B «mupute». AHAIOTHYHBIC
MIEPEX0JIbl B KITUPUTOBYIO CTPYKTYPY» IKCIIEPUMEHTAJIbHO

3a(pUKCUPOBAHbI IIPU BHICOKUX P B
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e Ono, S.; Tsuchiya, T.; Hirose, K.; Ohishi, Y.:
High-pressure form of pyrite-type germanium
oxide. Phys. Rev. B68 (2003) art. 014103.
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Tak Kak B LIEHTpax BCEX TETPA’APOB KapKacoB
Haxomutca Sit, BamenTHOcTH HMOHOB OF
OKa3bIBAIOTCS MIOJIHOCTBIO CKOMITCHCH-
POBAaHHBLIMH.

[TosTOMYy CBOOOIHBIE CBSI3H IS IIPUCOETUHEHUS
JOMOJIHUTENEHBIX ~ KAaTHOHOB ~ OTCYTCTBYIOT.
Takve BO3MOXHOCTH TMOSIBISIOTCS TOJIBKO C
3aMeHoi yactu aroMoB Si*t ma Al3*.

) a® ¢
2 BV,

A

IIpu 5TOM Kapkac OKa3bIBACTCS 3aAPSI)KEHHBIM, M JUUISL JTOCTUXKCHHUS
AICKTPOHEUTPAILHOCTH B KAa4€CTBE MOHOB-KOMIICHCATOPOB B €TI0
IIyCTOTBI BXOAAT KpymHbIe KartnoHel — K*, Na*, Ca?* u 1.11.



Kri

Tak B MOHOKIHMHHOW CTPYKTYpE CAHU/IUHA
BBICOKOTEMIIEPATY PHOU noJIMMOP(hHOM
monudukanuu K[AISI,Og] pacnpenenenue Si u Al
MOJTHOCTBIO HEYMOPSAAO4YeHO, T.€. MOHBI Si m Al
IPOU3BOJILHO pacnpeesieHbI o IByM
KpUCTaIIOrpaduueCKUM TETPAAPUYECKUM
no3uiusaM, a KaruoHel K* 3aHuMMaror ocoObie
NO3UIMKA Ha 3€pPKaJIbHBIX IUIOCKOCTSIX CHUMMETPHH,
NCPICHANKYIAPHBIX K OCH D 3JIeMEHTapHOU SYCHKH.
B CTPYKTypE xe MUKDOKIUHA -
HU3KOTEMIIEPATYPHOU NOJIUMOPHHON MOAUGPUKALINU
K[AISI,O,] pacnpenenenue Si u Al nonHocTbrO
YIOPSAIOYEHO.  IDTO  TNOHWKAET  CUMMETPHUIO
CTPYKTYpPbl MUHEpasia 10 TPUKIMHHON

Opmoxia3 TPENCTaBIsIeT Cco00M ele  OJHY
momupukanuo  K[AISI,Og] ¢ npomexyTodHsimM
pacupenenearem Si u Al.




[To3nuum B CTpyKTYypeE

CanuguH (C2/m)
Oproknas (C2/m) . .
MukpoknuH (PT) . . .




KTILLI -
2eocrnuoomMmempsl

OnpeneneHrue CKOpOCTEN IT€OJIOTHYECKUAX
IIPOLECCOB (r€OCIMIO - I TaXOMETPUS )
TpeOyeT 3HaHUS KUHETUYECKUX
XapaKTEPUCTUK TAKUX IIPEBPAICHUN
KPHACTAJLINYECKOIO BEIIECTBA, KaK

NOPAOOK - DecnopaooK
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20pPHasi nopooa, Komopaﬂ _co_cmoum us
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fMnacuokna3sbi

Anb6um NaJAlSi,Og] (Alb) Na(Ca) K
AHopmum Ca[Al,Si,Og] (An). C K
¢ sial
Si*

[Ona pgapga nnarvMoknasos Na[AlSi;Og] -
Ca[Al,Si,Og] npu  BbICOKMX TemnepaTtypax
CYLLLECTBYET HEMpPEPbIBHbIN TBEPALIN pacTBOP.

Prc.3.82-11 Ta me quarpaMma ¢ KPHCTALTH3IAIHEH (TOUKH /-4 ) M IaBIeHHeM (TOUKH 3-7)
HCXO/IHBIX COCTABOB, IPOEKTHPYIOIIMXCA B ITOJIe IHKBH AyCa IIIAarH OKIIa3a.



http://images.geo.web.ru/pubd/2008/04/27/0001180354/part05/p03082-ii.jpg

denbawinarouabl

Coganunt Nag[AlSiO,],Cl,

Hegennn KNa,[AISIO,],
3aMeHuTenNb KBapua B

LLIENOYHBbIX FOPHbIX NOpoAax,
06eHEHHbIX KpeMHE3EMOM



http://www.geo.auth.gr/106/8_silicates/tecto/nepheline_03.jpg
http://www.catalogmineralov.ru/pic/125837281205.jpg

LleoninThbl

(1/abasur,
(HaTPOJINT, rEUIGHANT U 4P.)

Frec. 4.3, 4- (a) 0 t-wmeHRSE ()
KOAELA H3 TeTpSEapoE B CTPYE-
Type UeomuTos. [loxazaHer pas-
MEPEL TIYCTOT B AHAMETPE MO
KYMAPHHY YacTHO, cnocobHED
NpHAKATE B KaHAN

OcoObIii HHTEpPEC K IIe0aUTaM OOYCIIOBICH NPUCYTCTBUEM B CTPYKTypax
3TUX KapKACHBIX CHJIMKATOB KPYIIHBIX B3aMMOCBSI3aHHBIX IOJOCTEH,
IPOTSHKCHHBIX KaHAJIOB pa3MepoM oT 3,5 1o 15A, B KOTOPBIX HAXOmAT
MECTO HE€ CBSI3aHHBIC C KapKACOM Pa3JIMYHbIC KaTUOHBI, MOJIEKY/Ibl 800bl
U JIpyrue HEWTpalibHbIC YaCTHUIIbI, yAAISIOIIMUECs IpH HarpeBaHUM 0e3
HapyIICHUS CTPYKTYPhl MUHEpaIa.

Beiaensgroniaiacs Nnpyd HarpeBaHWM BOJA OIPEIACIUIA HA3BAHUE ITOU
IPYINbl CUJIUKATOB (ILIEOJIUMT - B IEPEBOAEC C I'PEUYECKOr0 — KHIISIIUN
KaM€Hb). DTHUM II€OJHUTHl PE3KO OTIMYAIOTCS OT JPYTHX COAECPKAINX
BOAYy MuHEpanoB, Hanpumep rurica CaS0O,-2H,0, B cTpykType KOTOpPOro
monekyinbsl H,O urparoT CylmecTBEHHYIO POJib, B CBA3H C YEM HX IOJHOE
yIAJICHUE TPUBOAUT K PA3PYILICHUIO BCEW CTPYKTYPHI.



[Iocne nmosmHOro 00e3BOKMBAHUS KaHAJbI B IICOJIMTAX MOTYT OBITH CHOBA
3aIllOJIHEHBI BOJIOM M JIPYTMMHM BEIIECTBAMH. ATOMBI U MOJIEKYJIBI MOTYT
TP PyHIUPOBaTh YEpPE3 KPUCTAIMYECKYIO CTPYKTYpy. DTOT MPOIECC
3aBUCUT OT pasMepa MOJEKYJI U KaHAJIOB KOHKPETHOM KPUCTAIIINYECKOU
CTPYKTYypbl MHUHEpasa. Ilo3ToMy II€OJUTBI YacTO MCIOJb3YIOTCS B
KAaUYE€CTBE «MOJICKYIAPHBIX CUM», NOIMYCKAIOIIUX BXOXKJICHHWE TPYII M
aTOMOB OINPEJICJIEHHOI0 pasMepa M NpensTCTBYOMUX Aud@y3uu Oosee
KPYITHBIX.




CHGI[YIOH_[EUI JICKIIUA - 3dKIIIOYUTCJIbHAA
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