COBCTBEHHBIE MUHEPAJIbI BOPA — 247

Muymepan

®opmyna

BOPATDI

I'PYIIILI JIIOABUTUTA, IMHAKHNOJIUTA U OPTOIIMHAKNOJIUTA

A3zompout

(MgaFe)Z(FeaTiaMg)BO?)OZ

AJIIOMPIHOMEII‘HC?:HOI‘YJICPIT

Mg2(A11_zngx)BO302 x=0.18

Bnarreput Sb""3;(Mn",Fe")o(Mn,Mg)35(BO3);6032
Bonakkopaut Ni,FeBO50,
Boucenut Fe,FeBO50,
['yneut (Fe,Mg),(Fe,Sn)BO50,
JlrogBuTHT Mg,FeBO5;0,
Marue3uoryiacuT (Mg,Fe),(Fe,Sn,Mg)BO50,
OpTONMMHAKUOIUT Mn"';[(Mg,Mn)x Fe"'y 01,2-y]17(BO3)g01¢
[MuHakuonuT (Mg,Mn),(Mn,Sb)BO50,
Takeyunnr Mn"y;[(Mg,Mn")xFe"y 01/2(y-1)]25(BO3)12024
OpeIpUKCCOHUT Mg, (Mn,Fe)BO50,
UecTtepMaHUT Mg, (Fe,Mg,Al,Sb)BO50,

I'PYIIIIA BOPALIUTA
Boparur Mg3B70,3Cl
Konromiur (Fe,Mg,Mn)3;B50,5Cl
Tpembarut (Mg,Fe);B,0,5Cl
Uembepcut Mn3B-50,5Cl
OpuKauT (Fe,Mn)3B,0,5Cl

I[MPOYUE BOPATHI

Akcaut MgB¢O-(OH)g*2H,0
AnbpeaITeTbIIHEPUT Cay(H,0)4[B404(OH)g]4*15H,0
AMETUHUT NaB3;03(OH)4
AMMOHHOOOPHUT (NH4)B;sO4(OH)4*H,O
Bangunut CuB(OH)4Cl
Bepoopur Be,(BO3)(OH,F)*H,0
Bexueput (Ta,Nb)BO4
Bupunryqaut Na,BsOg(OH)*H,0
bopkaput CayMg[B406(OH)c](CO3)
BpaitanpysicToHHUT Caz[B504](OH);]Cl,*8H,0

Bpaiitaut-(Ce)

(Ca,Nay)7(Ce,La),B,,043*7H,0

Bypa N32B405(OH)4*8H20

Bapsukur (Mg,Ti,Fe,Al),(BO3)O

Busepur MnyB,05(0OH,Cl)4

Bumcur CaB,0,(0OH)4

Butumut CagB14079(SO4)(OH); 4*5H,0
Burtuut Sr,B11016(0OH)s*H,O

Burtuut-A Sr,B11016(0OH)5*H,0O

Burtuut-p Sr,B11016(0OH)s*H,O

BoskoBCcKUT KCay4[B5s0g(OH)4][B(OH)5]C1*¥*4H,0
lamyprut Mg, [B405(0H)4],*H,0




Mumepan ®opmyna
Iambeprut Be,BO3(OH)
I'ekcaruapoOopuT Ca|B(OH)4],*2H,0
T'ugpobopanut CaMgBgOg(OH)6*3H,0
luapokcundoput Mg5(BO53)(OH)5
TuapoxsopOoput Ca,B404(0OH),CI*7H,0
Tonedpyaut CayMn3_x(BO3)3(CO3)(O,0H)3
Toysput CaBg0q0*5H,0
JxumOouT Mn;B,0¢
JxuHOPUT CayB140,3*8H,0
JlnoMHUTHUT Li,B40-

Exarepunut Ca,B40+(CI,OH),*2H,0
Epemeenut AlgBs0;5(F,OH)3
Kaknurpuxut Cu,[BO(OH),(OH)5

Wkukent K5NasMg(CrO4)B,4059(OH)*12H,0
Wuaepboput CaMg[B5;05(0OH)5],*6H,0
WNuneput MgB5;05(OH)s*H,0

403180274 C32B606(OH)10*8H20
Woxaungomut CaAlB;0~

Kamub6opur KHMg,B1,0;4(0H);o*4H,0
Kanpriiubopur CaB,0y4

Kanasecut Mg,(CO53)(HBO3)*5H,0
Kap6o6opur Ca,Mg(C0O3),B,(OH)g*4H,0O
Kapmut (Mg,Al)¢(BO3)3(OH,Cl)4
KepHPIT N32B406(0H)2 *3H20
KnunokypdaroBut Ca(Mg,Fe,Mn)B,0O5
Konemanut Ca,Bc041*5H,0
Kopxuuckut CaB,0,4*H,0

Kotout Mg3B,0¢

Kyprauntaut CaSr[B504]CI*H,0
KypHakoBut MgB;05(OH)s*5H,0
KypuaroBut Ca(Mg,Mn,Fe)B,05
Jlapnepemmut (NH4)B505(OH)4
JleitkocTaBpUT Pb,[B509]C10.5H,0
JloHmOHUT (Cs,K)Al4Be4(B,Be)1,07¢
MaxkayTucTepuT Mg,B1,014(0H);,*9H,0
Meiieproddeput CayBg0g(OH); o*2H,0
Motiaut-(Y) YB(OH)4(CO3)

Hasunur Na,BsOg(OH)*2H,0O
HudonroBut Ca3Bg(OH),,*2H,0

HoGneut CaB09(OH),*3H,0
Hopnenmensauu CaSn(BO3),

Hymanout CayCuB404(0OH)6(CO3),
OnBIIaHCKUT CazB4(OH); g

[Tapacubupckut CaB,05*H,0

[TenoOckucuT Ca,FeCl[B9O43(OH)¢]CI*4H,0




Mumepan ®opmyna
[lenTaruapodoput CaB,0O(OH)g*2H,0
[enpoccunt-(Ce) (Ce,La)Al,B50q

Hepuesut-F Mg;(BO3)1-x(Si04)x(F,0H); x
[Mepuesut-OH Mg, (BO3);-x(SiO4)x(OH,F); x
[MuuHOMT MgB,04*3H,0

IMpaiicent = [Tannepmur  |CayB10019*7H,0 (?)
[IpeoOpaskeHCKUT MgzB;,075(0H)g

[Tpunrient CagB,034(0OH),4Cl14*13H,0
[IpoGepTut NaCaBs0-(OH)4*3H,0
[IceBaocHHTATUT Mg, Al3B,04(OH)

Pamanut-Cs

Cs[Bs504(OH)4] 2H,0

Pamanut-Rb

Rb[B504(OH)4] 2H,0

PuBanmaBut NagMgB,4040*22H,0
Poaumut (K,Cs)Al4Be4(B,Be)1,05¢
Poyut Ca,Mn,B407(0OH)g
Pyutenbeprut CagB,034(0OH),4Cl14*13H,0
Canrapo3zaut CuB,04

CaHTuT KB;s0¢(OH),*2H,0
CarumMouT KNa,Al4BgO15Cl5*13H,0
Caxaut CazMg(B0O3),(CO3)*nH,0
COoopmKuT NaBs04(OH)4*3H,0
Cubupckur CaHBO;

CuHramuT MgAIBOy4

CKHaBUHATOUT (Nb,Ta)BO4

CoJIOHTOUT Ca,B504(0OH)4Cl
Ccaiibemut = Amaput MgBO,(OH)
CTtpoHIIno00pUT SrBgO; 1(OH)4
CTpOHIIHOIKHHOPUT (Sr,Ca);B140,3*8H,0
CTyaeHuIuT NaCa,[B9Oq4(OH)4]*2H,0
Cyanut Mg,B,05

Cynbdoboput Mg;B,(SO4)(OH)g(OH,F),
Cyccekeut MnBO,(OH)

Takemant Ca3zB,0g

Tanemaut SrB¢O9(OH),*3H,0
Tepyrrut CayMgAs,;B1,0,,(0H);,*12H,0
Tepuut CayB100;9%*20H,0
TuHKaIKOHUT Na,B405(0OH)4*3H,0
Tunent Na,B(OH),Cl

Ty3maut NaCa[Bs;0g(OH),]*3H,0
Tycuonut MnSn(BO3),

TeIpeTcKUT Ca,B5049(OH)*H,0
YalTMeHHuT Mg5(BO3)O(OH)5*2H,0
YeKkcuT NaCaB;04(OH)g*5H,0
Yonkeput Ca;6(Mg,Li,0),[B130;7(0OH);,]4Clg 28H,0

YopacMutur

CasMgB24O42*3OH20




Mumepan ®opmyna
VYpanbopur CaB,0,(0OH)4
dabuanuT CaB5;05(OH)
DenopOBCKUT Ca,(Mg,Mn),B40-7(0OH)g
®dmoobopur Mg;(BO3)(F,OH);
®posIoBUT CaB,(OH)g
XelaopHUT Na,CazB505(S04),CI(OH),
XeHMUIIUT Ca,Cu[B(OH)4],(OH),
XUIbrapanuT Ca,[B5s0¢]CI*H,0
XyHUKAOUT MgB405(OH)4*7H,0
Uenkaput CaMgB,0,4Cl,*7H,0 (?)
[aObrHUT Mgs(BO3)(Cl,0H),(OH)5*4H,0
D3KyppHUT NayB;0017%7H,0
OpUCTEPCHUT Na,MgB;,0,0%8H,0
IOaubdymut Mg(Fe" Fe",Al, Ti,Mg)(BO3)O
Anaput LiNaB;SiO-(OH)
Apangonut CaB504(0OH)5
BOPOCUJIMKATSI
I'PYIIIIA TYPMAJIMHA
Bropreput NaFe"3Alg(BO3)3Sig01g05F
BananuoapaBut NaMg3V(BO3)3Sic0;5(OH)4
JApaBut NaMg3Alg(BO3)3Si015(0H)4
Jlugnukoarur Ca(Li,Al)3Alg(BO3)3Sig0q5(0,0H,F)4
Jlynnaut-(OH) (Na,o)(Fe",Mg)3Alg(BO3)3SigO g(OH)4 MoH.
Marue3nohorTuT (o,Na)(Mg,Fe,Al)3Alg(BO3)3Sig0;5(OH)4
OneHut NaAlzAlg(BO3)3SigOq5(0,0H)4
[ToBonapaut NaFe;Feq(BO3)3Sig0q 5(OH,0)4
Poccmanut 0(Al,;Li)Alg(BO3)3Sig01g(OH)4
VBuT (Ca,Na)(Mg,Fe)3;AlsMg(B0O5)3SigOg(OH,F)4
depyBuT (Ca,Na)(Fe,Mg,Ti)3Alg(BO3)3Si50; 5(OH)4
doiituT o[Fe, (Al Fe)]Alg(BO3)3SigOq5(OH),
dTopapaBUT NaMg3Alg(BO3)3Si60; g(OH)3F
dropiepa NaFe;Alg(BO3)3Si501 g(OH)sF
dropanpbanT Na(Li,Al)3Alg(BO3)3SigOqg(OH)5F

XPpOMaIFOMUHOIIOBOHIPAUT

NaCr3(Al4Mg,)(BO3)38i6015(0H);0

XpoMapaBUT Na(Cr,Mg,Fe);(Cr,Mg,Fe)(BO3)3Sig0q 5(OH)4
IHepJI NaFe3A16(BO3)3 SIGO 1 S(OH)4
Onp0anuT Na(Li,A1)3A16(BO3)3Si601 S(OH)4
I'PYIIIIA AKCHMHUTA
Marue3noakCUHAT Ca,MgAl,BSi40;5(0OH)
MaHraHakCHHUT Ca,MnAl,BSi4045(OH)
TuHIeHuT (Mn,Ca);MnAl,BSi404 5(OH)
®deppoaKCHHUT Ca,FeAl,BSi4045(0OH)
I'PYIIIIA JAHBYPUTA
HarOypur CaB,Si,0g
MaseeBut BaB,Si,0g4



Mumepan ®opmyna

[TexoBuT SrB,Si,0g

[TPOYUE BOPOCUJIMKATBI
Bakeput CayB5Si30;5(0OH)s
BoOtpeitiut Naj 551157211 4S14,Bg0135(0OH)6*12H,0
Bopanscumut Aly6B6Si,057
bopoxykent Liy+3xAl4-x[BSi3010](OH)g x=0-0.35
Bopomysnut Aly 5SiBg 509 5
BopomyckoBuT KAI,[BSi301¢](OH,F),
BpuTBHHUT Pb7 ., xMgy 5[(Si,Al)5014](BO3)(BO3,As04)(CO3)(0OH,0); x<0.5
BapasHmaut CagMn,BBegSigO,3(0OH,Cl); 5
Bepaunrut (Mg,Fe), Al 4Si4B4057
Busantuesut Bas(Ca,REE);,(Ti,Nb); 5(Si04) 4[(P,S1)04)]4(BO3)9025[(OH).F]43(H;0)4 5

Buxanut-(Ce)

(Ca,REE); 5Fe(Si04)3(Si3B3015)(BO3)(AsO4)(AsO3)x(NaF3),-xF7*0.2H,0

Bumrout Cal 9(A1,Mg,Fe,Ti) 13 (B,Al,D)5Si 1 806 S(anH)l 0
Bucrenut MnssnB28i5020
Tappencur BasNaSi; B50;4(OH)4

Iemmanaut-(Ce)

(Ca,REE),(Ce,Ca),AlSi;B40,,(OH,F),

lemmanaut-(Y)

(Ca,Y)4(Y,Ca),(ALFe)SiyB4050(OH)4

l'namorexkut (Ba,Pb,Ca,K)¢(B,Si,Al),(S1,Be); 0O, g (F,Cl)
ToBaut Ca,B5Si09(0OH)5

Iomumut Ca,(Fe,Mg)B,Si,01

I'panaunseput (Mg, Fe)Al5(BO4)(Si04)0

Jaronut CaBSiO4(OH)

JroMopThepHUT Al;(BO3)(Si04)303

Kans6opcur Kg[Al4SigO,0]B(OH)4Cl

Kansku6edopocumut-(Y)

(Y,Ln,Ca),(0,Fe,Mn)(B,Be),(Si04),(OH,0,F),

Kanumant-(Y)

(Ba,K,Pb)4(Y,Ca,Na),[Sig(B,Si)40,5]F

Kanmenennt-(Y)

(B a,Ca,Na)(Y,La)6B 6Si3 (O, OH)2 7

Kapnanukaut KCaNaAl4B4Si,0qg

Kacarkuuur Ba,CagBsSis03,(OH); 6H,0

Kupxrodpdut CsBSi,0¢

Koprepynua Mg3Alg(Si,ALB)50,1(OH)

Jleiikocenur BaNayTi,B,Si;903¢

JIucULIBIHUT KBSi,0¢

Marue3uoaroMOPTbEPUT (Mg, Ti,0)(AlLMg),B, Al4Si301 5-x(OH)x x<3
MaJIMHKOUT NaBSiO4

MaHaHIOHUT (Al,,Li)[SiAlg sBg 5s05](OH)4

MapTuHUT (Na,0,Ca)q 1 Ca4(S1,S,B)1 4B,04oF, 4H,O

Morttanaut-(Ce)

Cay(Ca,Ce)yAlBe;(SiyB40,2)(0);

Haracumanur

Ba4(V,Ti)4Si8B202 7C1(0,0H)2

Oiienut

CalOSi8B2029* 12,5H20

Oxanoraaut-(Y)

(Na,Ca);3(Y,Ce)1,2S8i6B20,7F 14

OxastMaIuT

C32B28i07

OMUHEIIUT

Fe"Al;(BO5)(Si04)0,

[Tpusmarun

(FeaMg)(MgJAl)5A14SIZ (Sl,AI)Z (B,SI,AI)(0,0H,F)Z 2




Mumepan ®opmyna
[pormenkout-(Y) (Y,Ln,Ca,Na,Mn); sFe"Ca (P,Si)SigB3(0O,F)45
[Tynpertut KNa,B3Si1,03¢
[Ieeproput-(Ce) CagCey(Alg sFe" 5)(o,Li,Be),SigBgO56(OH,F),
PunmeppxaepuT NaBSiz;Og
PomxepmutuesiuT NagSry,BayZry3Si39B401,3(0H)g*20H,0
CepeHauouT Ca,(Mg,Al)6(S1,ALB)6O50
Cupne3ur NaBSi,05(0OH),

Crury3mur-(Ce) (Ce,La,Ca)BSiOs
Tamxuxur-(Y) Cas(Y,Ce),(Ti,AlLLFe)B4Si4055
Tapameraut Bay(Fe,Ti,Fe,Mg)4(B,Sig0,7)0,Cl
TuTaHTapame/uIuT Bay(Ti,Fe,Fe,Mg)4(B,Sig0,7)0,Cl
Tpuromut-(Ce) (Ce,La,Y,Th)s(Si,B)3(0,0H,F);5 (?)
Tpuromut-(Y) (Y,Ca,La,Fe)5(Si,B,Al)3(O,0H,F);5 (?)
TsaHbIIaHAT (Na,Ca,K),(Ba,K)Mn(Ti,Nb)cB,SicO05 ¢
Xapkeput Cap4MggAly(Si04)g(BO3)6(CO3)10*2H,0
Xontut Alg(Alg sTag 5)(BO3)[(Si04,Sb04,As04)]3(0,0H)5
XynaxonmeHuT-(Y) (Y,Ln,Ca,Na); 5(ALLFe")CaxAs"; -x(Si,As"")SigB3(0,F)4¢
UunpuaHuuT Cay[(Th,U)(REE)],Alo,(Si4B405,)(OH,F),
BOPOCVYIJIb®ATHBI, BOPOD®OCDATHI, BOPOAPCEHATHBI, BOPOXJIOPUJIbI
Bypsitut Cag(Si,Fe"Al)»(SO4),[B(OH)4](OH,0)4,*24H,0
CtypMaHuT Cag(Fe,ALLMn),(SO4),[B(OH)4](OH);,*25H,0
Yape3ut Cag(Al,Si),(S04),[B(OH)4](OH,0),,*26H,0
JIroHeOyprut Mg;B,(PO4),(OH)g*5H,0
Cumanut Mn;(PO4)B(OH)g
Kanur CayB(AsO4)(OH)4
Mepeaut Pb470,4(0H);5C155(BO3),(CO3)
I'MAPOKCHUABI (OPHBIE KNCJIOTHI) U OKCU/bI
Knunomerabopur HBO,
MeTtaboput HBO,
Cacconua H3;BO;5
[efinuT CaZrBAloO, g
OTOPBOPATHI
ABoraapur (K,Cs)[BF 4]
Bapoepuut NH4[BF4]
Kuacubdur K3Nay[SiFg]3[BF 4]
OeppyduuT Na[BF4]

YKpyIHEHHBIM KUPHBIM IIPH(TOM BBIIEIEHBI HanboJee BaKHbIE (pacpocTpaHeHHbIE) MHHEPAIbI.




