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TUBAG TRASS: npupoaHbiv maTepuarn
N3 HACTOALWLEN BYNIKaHNYECKOU nopoabl

OpwurnHanbHbIi Tpacc tubag npoucxoouT M3 BynKaHoB

Onidhena. 31o genaeT ero abConOTHO SKOMOrMYECKN YUC-

TbIM CTPOVTENbHBIM MaTepUariom, KOTOpbI B TO XK€ BPeMs

NOSIHOCTbKO YyAOBNEeTBOPAET CTPOUTENIbHO-TEXHUYECKUM

TpeboBaHmAM. tubag NPOM3BOANT PENHCKUIA TPACC UCKITHO-

YATENBHO B BYNKAHUYECKOW 30He BocTouHoro Jidbens,

KOTOpaa cocTouT npumepHo 13 100 ByNKaHoOB, AENCTBOBaB-

Lwmx 6onee 13 000 neT Ha3aa. VI3mernbYeHHbI N3BECTKOBbLIN

Ty CooeP>XXUT BOMbLLIOE KONMYECTBO CBOOOAHON KPEMHME-

BOW KMCNOTbI, pasnn4Hble MUHepalbl, a TakKXXe XMMUYeCKAN

1 onanyeckmn CBA3aHHYHO BOAY: YmcTaA npypoaal

OT0T cneumdnyecknin coctas genaeTt Tpacc naeanb-

HOM [006aBKOW K N3BECTU N LLEMEHTY — ONA U3roTOB-

NneHnA BAXYLWNUX C NPpeBOCXOAHbIMUN CTPOUTENIbHbIMA

csorcTtBamu. lNpu aTOM Tpacc He MpocTo fobaeka,

OH BO MHOrO pas ynydwaeT (uan4eckme cBoWCTBa

cTpouTenbHbIX MaTepuanoB. Cognep)kawwue Tpacc

N3BECTKOBbIE PacTBOPbl TBEPAEIOT HE TOMbKO Mpu

nornoweHnMn punokKcunpga yrnepopga wmu3 BOo3ayxa, HO

N NMpnU KOHTaAKTe C BOAOW — UMEHHO noa3Tomy elule

puMmnAaHe ncnosib3oBasnn Tpacc Ajia NoCTpoekK OKOoJio

BOAbl N B BOAe.







TBOpPEeHUA Npupoabl NepBO3AaHHDbI







TUBAG TRASS: npnpogHbiv
c boraToun nctopuen

Cambiv nepBbiM MUHEpPasribHbIM BAXYLM 6bina n3BecCTb.

CrapeiwmMm M3BECTKOBbIM LITyKaTypKam, uctopude-

CKMA BO3pacT KOTOpbIX noaTeBepXaeH, 6onee 7500

net. OfHaKO M3BECTKOBbIE LITYKATYPKU MMEIKOT rnaB-

HbI HEJOCTaTOK: OHMU TBepaewT TOJIbKO Ha BO3AyXe

n obnafarT HU3KOW MPOYHOCTHIO. 3aTO U3BECTKOBbIE

pacTBOpbI, CoAepIKalLMe TPace, TBEPAEHOT B TOM Yucne

NPUKOHTaKTE C BOAOW N AOCTUratoT BbICOKON MPOYHOCTH.

[obaBneHwne Tpacca npuaaeT CTPOUTENBHOMY PacTBOpY

NOBbILWEHHYIO CTOMKOCTb M MO3BONAEeT CTpouUTb B BOJE

W nop BoOomn.

MaTepuan

Tpacc B aHTU4YHOCTU

VIMEHHO rpeku, OUHUKUALLI Y PUMIIAHE OTKPbINI U HaYanm
NCMNoMb30BaTb 3TOT MaTepman — Tpacc. B ctpontensHom
CrpaBOYHMKE, OAaTUPOBaHHOM | B. [.H.3., yKa3aHo, Kak
CMeLWwmnBaTh TPacc C KMPNUYHOM MYKOW M MCNOb30BaTb
ero B KadecTBe BAXYyLEro. TOT gaKT, YTO NOCTPOEH-
Hble Takum 06pasom rMapOTEXHUYECKNE COOPYXXEHUA
YaCTUYHO COXPAHUNUCh U (PYHKUMOHUPYIOT U CErofHA,
OJHO3HAYHO CBMAETENbCTBYET 06 MX KayecTse.

MaTepuan nobbiBanu Ha octpoBe CaHTOpWH 1 B 0bnacTu
Myuuyonu okono HeanonuTtaHckoro 3anuea. Ha3saHHble
B €e YeCTb «NyuuonaHbl» 6rnarogapA X HecpaBHEHHbIM
CBOWCTBaM CTa/I OCHOBHbIM KOMMOHEHTOM 06 bEKTOB pUM-
CKOro ctpoutenbcTea: NaHTeoH, Konnusein, QHrenscoypr,
HaAMOTMIbHbIN NaMATHUK MMnepaTopa AgpuaHa u MHOro-
YMCIEHHble BUaAyKu 1 cerogHa ybeamTensHo AEMOHCTPY-
PYIOT CBOIO YCTOMYMBOCTb MPOTMB BCEX CUM MPUPOAbI.

Korpa Pvmvckaa MimnepuAa paclumpunach o PeiiHckon obna-
CTW, PUMITAHE CTa/M MCKaTb NOAXOAALIMIA MaTepyan AnA npu-
rOTOBJIEHWA CTPOUTENBHOMO PACTBOPA U 34ECh — M HALLMM €ro B
BYJIKQHW4ECKOW 0611acTy o4 HaseaHneM BocTouHbIN Qidhenb.
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Tpacc B cpenHue Beka

TbiCAYENETHNN ONbIT PUMCKOM TEXHOMOrMN CTPOUTESb-
HbIX MaTepuanoB MCMONb30BasICA U B KOHLE CpegHuX
BekoB. [MpumepHo ¢ XVI Beka ronnaHaubl Bce 4aile
cTanu Mcnosb3oBaTb Tpacc AN1A A0SITOBEYHON 3awunThl
CTPOUTENbHbBIX COOPY>XXEHWUA OT HeraTMBHbIX MOrO4HbIX
BO34ENCTBUIN, Hanpumep, BAa>XHOCTM U NPOHUKHOBE-
HMA BoAbl. B 3TO >e BpemA 1 NoABMNOCb 0603HaYeHNe
«Tpacc». Tak ronnaHaubl HasblBany BblICOKOKA4YE€CTBEH-
Hble NyuLonaHbl U3 BoctovHoro dndena, a cam TepMunH
npousoLlen OT UTaNbAHCKOro crnosa terrazzo («nomn u3
LemMeHTa»), KOTOpOe B CBOIO 04epeab BOCXOANT K NaTWH-
CKOMY KOPHIO terra — «3emnf».

Tpacc B cOBpeMEHHOCTH

3a npolwepwne ¢ TeX NOp Beka B CTPOMTENbCTBE BCe
yavle CTanm Mcnonb3oBaTh BAXYLUME CTNAPaBINYECKMMN
csoncTBamu. B ToM uncne u Tpacc, Beap OH genaeTpa-
CTBOpPbI N BETOHbI MAr4Ye n obner4aeT MX HaHeceHue.
Kpome Toro, ¢ noMoLLbto Tpacca pacTBop M 6€TOH MOXHO
YANOTHUTb HAMHOrO CUSIbHEE, YTO ABAAETCA NpenvyLle-
CTBOM MpU YMSIOTHEHUN BETOHa HEe C MOMOLLBIO MAaLLMH,
a nocpencTsomM TpamboBKU. B KOHLE KOHLOB LEMEHT 1
Tpacc cTany COBMECTHO NepemMasbiBaTb MPAMO Ha 3aBO-
bax, obecrnedmBan nx onNnTMManbHOe CMELLINBaHMe.

CerogHa 6e3 Tpacca, TPacCoBOro LemMeHTa 1 Tpacco-
BOM M3BECTU, a TakXe NPOn3BeAEHHbIX HA UX OCHOBE
pacTBopoB 6narogapa VX MPeBOCXOAHOMY KayecTBy
y>XXe Henb3A NpeacTaBuTb NpodeccnoHanbHble CTPOU-
TenbHble TexHonornu. VIMeHHo Tam, raoe peyb uaet
0 HaOéXHOM N KayeCTBEHHOM CTPOMTENbCTBE, Tpace
HEe3aMEHUM W MOJIHOCTbIO MPOABMAET BCE CBOM YHU-
KasnbHble CBONCTBA.
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TUBAG TRASS: npupoaHbin maTtepuarn
C noTpAcatoLLnMn cBoUCcTBaMu

Tpacc — XMMUYECKNIN aHanma
MoTepa npu npokanusanum Gl 6,00 %
Okeunpa KpemHuA SiO, 56,90 %
Okeng, antoMuHNA AlLO, 18,50 %
Okcup TuTaHa TiO, 1,10 %
Okeup xenesa Fe,O, 6,30 %
Okenp, marHmna Mg 2,20 %
Okcnp mapraHua Mn,O, 0,20 %
Okeung dhoccopa P,O, 0,20 %
Okena Kanbuma Ca 5,20 %
Tpuokeng cepbl SO, 0,20 %
Okenp, Kanua K,O 5,70 %
Na,O 3,50 %

Okeunpa HaTpua

Tpacc — xuM14eckuin aHann3

MpupoaHbIn cocTaB
Tpacc — aTO CTPOUTENBHBIA MaTepuan ¢ BbICOKOW peak-

LIMOHHOWN CNOCOBHOCTbIO, YTO ABNAETCA CNeACTBUEM €ro
XMMUYECKOro cocTaBa 1 ycunmeaeTtca bnarogapA TOHKO
My pasmony. Cam no cebe Tpacc He 3aTBepaeBaeT,
O[HAaKO B COYMEeTaHMU C rMAPOKCUAOM KanbumA, rmapas-
NMYECKON M3BECTbIO MMN LIeMEHTOM MPOABAAOTCA €ro
npeBoCXoAHblE TEXHMYECKUE cBoncTBa. Coaepxxalumecs
B MPUMPOAHOM BELLEeCTBe — Tpacce — LeNoYHble KOM-
MOHEHTbI, B OCHOBHOM HaTpui M cynbdaT Kanua, npu
npaBunbHOM cob6MoAeHUM peLenTypbl He OKasbiBaloT
BpeaHoro Bo3zgencteunAa. OHM CBA3bIBAOTCA BO BpeMA
OTBEPXXAEHUA 1 3aTeM pacTBOPAIOTCA NULWb B He6OMb-

LLNX KOHUEeHTpaunAax.
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LemeHT

PeiiHckunin Tpacc*

/ WTanbAHcKan nyuuonaqosan
3emna*

Basapckuit Tpacc*

rmapokena Kanbuna

N B~ OO0

920

BpemA oTBepXAeHNA B AHAX

* COOTHOLLEHVE KOMMOHEHTOB CMEeCcH C rMapoKCUAoM Kanbuma 1:1

MpO4HOCTb Ha CXKaTHe U3BECTKOBO-NYLILIONAHOBOrO pacTBopa yepes 90 AHeit

Hu3skue BHyTpeHHMEe HanpAXXeHUA OT Npupoabl

padhmk MpPOYHOCTM TpaccocodepXalmx pacTBOPOB

N BAXYWWUX A[NUTENbHOE BPEMA HEMNPEPbIBHO BO3-
pacTtaeT — Npu OTHOCUTENbHO HU3KOM YpOBHE 06Lien
NMPOYHOCTM MO CPaBHEHUIO C LEeMeHTOCOoAep>Xalwmmu
npoayktamu. CoBpemMeHHble TEXHONOrmM paspaboTku
peuenTypbl M NPOM3BOACTBA CYXMX TPaccocoaep xatimx
CTPOUTESNbHbIX CMEeCcei NMOo3BONAIT B 3aBUCUMMOCTM OT
obnacT NpMMeHeHnA pacTBopa 3afaTb HEOOXOANMbIN
NPUPOCT MPOYHOCTM MO BPEMEHU U TEM CaMbIM perynu-
poBaTb PaAHHIOK U KOHEYHYIO MPOYHOCTb.

Sio, Tpacc B TPEXKOMMOHEHTHOI Anarpamme
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oTorpachust ¢ NOMOLLbHO PACTPOBOrO MEKTPOHHOTO MUKPOCKOMA: CTPYKTYpa pacTaopa
Ha 0CHOBE TPACCOBOr0 LemeHTa

MpupoaHana AONrOBEYHOCTb

Ocobon onacHoCTU noABepratTCA WCTOpUYECKUE
NOCTPONKM — OHM PaspyLLaOTCA No4 BO3AENCTBUEM OKPY
Xatolle cpefbl, Npu 3TOM KUCIOTHOCTb aTtMocdepbl
OEeNCTBYeT OCOOEHHO arpecCcvBHO M YCKOPAET BbiBe-
TpuBaHve. C Tpaccoconep>XalmymMm CTPOUTENbHbIMU
mMaTepuanamu 3TOT PUCK MEHBLLE: OHW MOYTUN MOSTHOCTbLIO
CBA3bIBAIOT U3BECTb BO BPeMA 3aTBepAeBaHuA. 3BecT-
KOBble KOMMOHEHTbI Kak 6y 4TO MOKPbIBAOTCA 3ALUMTHOM
obonoykomn n bnarogapa 6onee NNOTHON MONEKYAPHON
CTPYKType Tpaccocoaepykallero pacteopa yMeHblua-
eTcA nnowaab NOBEepXHOCTKW, noaseprarwoenca aen-
CTBVIO paspyLualoLyx BeLecTB.

Bhbicokas BOAOHENPOHMLIAEMOCTb: SNIEMEHT PUMCKOrO BOAONPOBOAA

MpupoaHaa BOAOHENPOHULIAEMOCTb

Bnarofapa peakuun Tpacca U U3BECTU B TPACCOCOAEP-
Xalmx maTepuanax npocTPaHCTBO KanuniapHbIX Nop BO
BpeMA (hasbl CXBaTbIBaHUA N3MEHAETCA Takum 06pasom,
YTO Kanunnapbl MOryT NPOBOAMTL BOAY B 60ee orpaHu-
YEHHOM Konn4ecTBe. OTO XOTb U He AeNlaeT TPacCoBble
LeMeHTO6eTOHbl UMM TpaccocoAepykalume pacTBopbl
BOJOHENPOHMLIAEMbIMU, HO 3HAYUTENBHO OrpaHNyMBaET
npocayvBaHune Bogbl. A 9TO — Hauny4Le NPeanochIKM
LANA MOCTPOeK, NOABEPraloMXcA CUMbHbIM BO34EW-
CTBMAM BRarm.
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TBOpeHUA Npupoabl 3KOJTOrNYHbI
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TUBAG TRASS: npupoaHbin maTtepuarn
C HEOCTMOPUMbIMU MPENMYLLIECTBaMU

cron |

N3BecTKOBbIM BbiLBETaHUAM

Tpaccocoaep>calume pacTBopbl CBA3bIBAIOT CBOOOAHbIE
KOMMOHEHTbI U3BECTW BO BPEMA 3aTBepAeBaHnNA. Takmum
06pa3om, M3BECTb B ropasfo MeEHbLUeM KONnyecTse
nonagaeT BMECTe C UcCnapvBLUENCA BOAOW Ha MOBEpX-
HOCTb NOKpPbITUA. /I3BECTKOBbIE BbILBETAHNA NPaKTUYe-
CKM OTCYTCTBYIOT, ¥ BHELLHWI BUA hacana He MeHAeTcA.

400
| | CBA3blBaHVE U3BECTU
T npu peakumu Tpacca
n un3sectn

300

200 /
100 / | CBA3biBaHWe N3BECTU

B CTPOUTENbHbIX Matepuanax
| | 6e3 Tpacca

Mr CaO/r

28 49 90 180 360 [Hen
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M3meHeHUIO LiBETA HaTypasibHOro KaMmHA
HaTtypanbHbli KamMeHb, YIOXXEHHbIN C NMOMOLLbO TPacco-
coep>allmx pacTBOPOB, 3aLMLLEH OT USMEHEHWIA LiBeTa.
Copepxxalume ns3BecTb KOMMOHEHTbI, KOTOPbIE B MPOTUB-
HOM Cry4ae — Mpv pacTBOPEHWU B BOAE — NPUAAIOT BAXY-
LLieMy BbICOKOLLENOYHYIO peakLmio U B pesynbTare 3Toro
BbI3bIBAIOT M3MEHEHME LBeTa UMEIOLLMXCA B MOKPbITUM
OpPraHN4ecKux 1 MeTanIMyecknx KOMMNOHEHTOB, CBA3bI-
BatoTCA bnarogapa peakumy Tpacca u U3BecTu, Mpoxoaa-
Len B CTpOUTENIbHOM MaTtepuarne. A UBeT HaTypanbHOro
KaMHfA OCTaeTCA TakuM, Kakow OH eCTb.
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KayecTBO HaHeceHuA

Bbicokasa TOHKOCTbL Momona v 60nbLuanA BoAoY AepXKMBato-
LLaA cnocobHOCTL Tpacca obecneynBaroT NPEBOCXOAHOE
HaHeceHVe Tpaccocoep>kalmx pacTsopoB. [poayKThbl
¢ nobaBKow Tpacca 0bnafarT HEM3MEHHbIM Ka4eCTBOM
N MIMEIOT OYEHb BbICOKYIO MPOYHOCTb CLEMIEHNA C OCHO-
BaHWEM — 3TO HaTypasbHaA anbTepHaTuBa XUMUYECKM
obpabaTbiBaeMbIM CTPOUTESbHBIM MaTepuanam.

ron )

Knumar B XXunbiX NOMeLeHnAX

B >kunuwHOM CcTpouTenbCTBE Tpaccocoepaline
CTpouUTerbHble MaTepuarnbl UrpatoT BakKHyO porb. Bedb
B COYETaHUU C APYrMX NOAXOAALMMU Af1A 9TOro MaTte-
pyanamm oHu ynyyliatoT KnuMart B gome. OHY perynupytoT
BNI2XKHOCTb B MOMELLEHUM, TaK KaK MOTYT Kak XOPOLLIO BMNu-
TbiBaTb BMary, Tak U oTAaBaTb ee, TeM camMbiM cO34aBas
MOCTOAHHYO U 3[0POBYIO aTMOCEPY B MOMELLEHMWN.
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TBOpeHnAa Nnpupoabl MHOrorpaHHbI
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TUBAG TRASS: maTepuan ¢ npakKTn4ecKu
HeorpaHn4yeHHon ob6nacTblo NPUMEHEHNA

Ocobble cBOMCTBA PEMHCKOro Tpacca no3BonaT

ncnonbL3oBaTh NPOAyKThl tubag npakTnyeckn B Nobon

obnactu ctpoutensctaa. OHU BbINOMHAOT TpeboBaHnA

COOTBEeTCTBYHOLWNX CTaHOAPTOB, a N0 MHOIMMM Ba>XHbIM

napameTpam HaMHOro npeBocxoAAT ux. OnTuManbHas

[onA Tpacca obecneunBaeT Hauny4yllee Ka4ecCcTBo, a

COoBpeMeHHble TeEXHOJTIOrMn N3roToBieHNA N BbICOKOAB-

TOMaTU3NPOBaHHbI KOHTPOSb Ka4ecTBa rapaHTupyroT

HEen3MeHHbIe NMONOXKNTENbHbIE CBOUCTBA.
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CaHauua n pemMoHT

PacTBopbl 1 wWTykaTypkm tubag ¢ Tpaccom NpeBocxoaHO
NoAXOAAT ANIA CaHauMu UCTOPUYECKMX MOCTPOEK, Tak
KaK OHW YCTOM4YMBbI K aTMOC(epHbIM BO3AENCTBUAM
n obecneymBaroT onTumasnbHylo 3awmTy. bnarogapsa
OCHOBE U3 Tpacca ¥ LemMeHTa OHW naeasibHoO NoaxoaAaT
K CTapou KaMeHHOW KfadKe U B TO XXe BPeMA X MOXXHO
obpabaTbiBaTh C MOMOLLbIO COBPEMEHHbIX MaLLVH.



YKnagka noKpbITUi

Tpaccocogep><alunini pacTBop maeaneH AnA yknaaku
HaTypanbHOrO0 KaMHA, MNAMT U3 HaTypanbHOro KamHA 1
KepaMukm B CBA3KE C ocHoBaHneM. CogepxxaHue Tpacca
npugaet pacTeBopy 0CO6yld CTOMKOCTb M MO3BOMAAET
ycKopuTb paboTbl. Tpacc cokpallaeT BHYTPEHHee Tpe-
HVE B CBEXEM pacTBOpe ANA Nyywen yniaoTHAEMOCTH 1
O[HOPOAHOWN CTPYKTYPbI.
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OwrTykaTypuBaHue

TpaccoBble pacTBOpbl C OTOOPHBLIM NECKOM OCOOEHHO MOA-
XOOAT AN1A OWTYKaTyprBaHWA HAaPY>XXHbIX Y BHYTPEHHMX
nosepxHocTen. OHM 06nafatoT BbICOKOW BOAOHEMPOHM-
LLlaeMOCTbO MpY OQHOBPEMEHHO MPEBOCXOAHbIX Andddy-
3MOHHBIX CBOWCTBAX, a 6rarofapA Tpaccy 3aTBepaeBatoT
noyTH 6e3 BHYTPEHHUX HanpAXeHuid. C NOMOLLbIO COOT-
BETCTBYIOLLEN peLenTypbl MOXHO BOCMPOM3BECTU NOYTU
BCE CTapble N HOBble CTPYKTYPbl MOBEPXHOCTU NMPU MUHU-
MasTbHbIX M3MEHEHMAX XMMMN pacTBopa.

KameHHana knagka

C nomoLubto fobaBneHnA Tpacca MOXHO N3roTaBnnBaThb
pacTBOpbI AN1A MPOCTOro 1 BbICTPOro HaHeceHuA. B yacT-
HOCTW, Ha (hacapax U3 HaTypasibHOro KamHaA 1 KIMHKepa
6naropapa cBA3bIBaHWO CBOOOAHON M3BECTM MPenoT-
BpalwaeTcA MOABMEHNE BbIUBETAHUA U 3HAYUTENbHO
NOBbLILIAETCA YCTONYMBOCTb MPOTUB arpeccuBHbIX BO3-
OEeNCTBUA OKpy>XatoLwen cpeapl.
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TBopeHue npupopabl. UBAG TRASS

tubag =4
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CTtpouTenbHble MaTepuarbl C yMOM

Haw napTHep:

TpaccoBble BAXYLME
TpaccoBbll LEMEHT
TpaccoBasa u3BecTb

TpaccoBaA Myka

Yknapka npupoaHbIX KamMHen
PacTBopbl AnA yknaaku
TOHKVM Coem

PactBopb! Ana yknagku
CpPenHVM CII0em

PacTBopb! AnA yknaaku
TOJICTbIM CJI0eM

CaHauuAa n pectaBpauun
PacTBopbl ona knagku
PacTBopbI AnA 3anofHeHyA LWBOB
[pyHTOBbIE LITYKATYPKU
CaHupytowe WTyKaTypKn

' Jlutble pacTBOpbI/PacTBopbl

anA 3anpeccoBKn

3A0 «KBMK-MUKC»
127220 r. MockBa, balumnoBckas yn., A. 12 e Ten.: +7 (499) 42-908-42 « dakc: +7 (499) 42-908-41
moscow @ quick-mix.com ® WWWw.KBUK-MUKC.ph © www.quickmix.ru

quick-mix @

original

tubagirass

MpupoaHbIN MaTepuan

TpaccoBble pacTBOpbI
TpaccoBO-M3BECTKOBbIE
pacTBopbI
TpaccoBO-LIEMEHTHbIE PaCTBOPbI
PacTBopbl AnA yknagku

MPUPOSHOTO KaMHS

CapoBo-napKoBas apXuTeKkTypa
PacTBopbl AnA noacTunaoLwmx
cnoes

PacTBopbl Ana 3anonHeHvA
LIBOB
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