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1. OBIIME CBEJIEHUA

ChIpbeBOIl OCHOBOM JIJIsl TIOYUYEHUS PA3JIMYHBIX MO BUAY, (hOpME W Ha3Hade-
HUIO NPUPOOHLIX KAMEHHBIX MAMEPUanog SIBISIOTCS TJIOTHBIE WU PBIXJIbIE TOPHBIC
nopoAbl. B 3TuX 1ensx ux MmojBepraroT MeXaHH4ecKoil oO0paboTke (pacKaiblBaloT,
pPacIUIMBAIOT, HUTU(YIOT, TOJUPYIOT, APOOST, MPOCEUBAIOT U T I1.) U MOIYYalOT KaM-
HU JJIs KJIQJKd CTeH W (YHIAMEHTOB, OOJHUIIOBOYHBIE IUIUTHI, ApPXHUTEKTYpPHO-
JIEKOpaTUBHBIC JCTalld, 3alOJIHUTENU I OETOHOB U pacTBOpoB. B pesynbrare 00-
KUTa HEKOTOPBIX TOPHBIX MOPOJ MOIY4Yal0T MUHEPAIbHBIE BSDKYIIUE BEIIECTBA, BbI-
MOJIHSONIME (PYHKINIO IIEMEHTHPYIOIIETO0 KOMIIOHEHTA B UCKYCCMBEHHbIX KOH2TIOMe-
pamax. I'opHBIE TOPOBI TAK)KE UCTIOIB3YIOT B MPOMBIIIIEHHOCTH CTPOUTEIHHBIX Ma-
TE€PUAJIOB JJI1 U3TOTOBIICHUS KEPAMUKU, CIMEKIAd, MEeNnI0OU30IAYUOHHBIX U30eaUli U B
Ip. UETsX.

I'opHbIMH MOpPOAaMHU HA3BIBAIOT 3HAYUTEIBHBIC TI0 O0BEMY CKOILICHUS MUHE-
pajoB B 3eMHOM Kope, oOpa3oBaBIIMECS TOJ BJIMSHUEM OJWHAKOBBIX YCJIOBUU U
MMEIOIIHE CHeIM(pUIECKOe BHYTPEHHEE CTPOCHHE, OMPEACIISIeMOe CTPYKTYPHBIMU H
TEKCTYPHBIMH OCOOCHHOCTSMH.

[lox cmpyxmypoti TOpHOU MOPOIBI TOHUMAIOT COBOKYITHOCTh OCOOEHHOCTEH ee
CTPOCHHUSA: CTENEHb KPUCTALIUYHOCTU, GopMy U pa3mep 3epeH. Cpelu 3epHHUCTHIX
CTPYKTYp pa3iuyvaroT: KpynHozepHucmoie (pa3Mep 3epeH > 5 MM), cpedHe3epHucmbie
(pa3mep 3epeH 2-5 MM) U menkozepHucmole (pa3mep 3epeH < 2 mm). [lo coueranuto
KPUCTAJVIOB PA3JIMYHBIX Pa3MEPOB MOPOJbI MOAPA3NETSAIOTCS HA PABHOMEPHO3EPHU-
cmoble U HepagHOMEPHO3ePHUCHblE CTPYKTYPbI, IPUMEPOM KOTOPBIX.

Texcmypa otoOpaxkaeT 0COOCHHOCTH BHEIIHETO BHJIa TOPHOM MOPOJBI: CIOH-
CTOCTb, CIaHI[EBATOCTh, IOPUCTOCTb, MACCUBHOCTb, PACLIBETKY (IEKOPATUBHOCTH).

MuHepaJbl IPEACTABIAIOT CO00M KpUCTANIMYECKUE BEIIECTBA, 00pa3yrolue-
csl B pe3ysbTaTe (PU3NKO-XUMUYECKUX MPOIIECCOB, TPOUCXOMSIIINX B 36MHOU KOpE, 1
o0JiajaroIre ONpeeICHHBIM XUMHUYECKUM COCTaBOM, OJHOPOAHBIM CTPOCHUEM U
XapakTepHbIMU (HU3HUECKIMU CBOMcTBaMHU. B cBOIO odepens pasHooOpasue (uznye-
CKHX CBOMCTB MHHEPAJIOB HEMOCPEICTBEHHO 3aBHCUT OT XapaKTepa CTPOEHUS X
KPUCMAIIU4eCKOolU peuemKu.

N3 10000 u3BeCTHBIX B HACTOSAIIEE BPEMsSI MUHEPAJIOB B 00pa30BaHUM TOPHBIX
OpOJ MPUHUMAIOT YYaCTUE JIUIITH 0KOJIO0 50, MOJyYUBIINX B CBSI3H C STUM Ha3BaHHE
nopoaoo6paszyomux. COBOKYIMHOCTh UX CBOWCTB SIBJISICTCSl XapaKTEPHOWU U OIpee-
JSAIOLIEH Uil TaHHOM TOpHOM mopojbl. ['opHas moposa MOXKET COCTOATh U3 OJHOIO
(MoHOMUHEepanbHas) NH HECKOIBKUX MUHEPAJIOB (noiumurepanvras).

2. I3YUEHUE CBOMCTB MMOPOJOOBPA3YIOININX MUHEPAJIOB

Ha BakHeimme TeXHUYECKUE XAPAKTEPUCTUKHU TOPHBIX MOPOJ MPSMOE BIIHS-
HUE OKa3bIBAIOT PsIJi XapaKTEPHBIX CBOMCTB, MPUCYUIUX MOPOI000pa3yIOLUIUM MUHE-
panam - TBEpJOCTb, CIIAHHOCTh, U3JIOM, OJIECK, OKpacKa, MJIOTHOCTh. DTU CBOWMCTBA
3aBUCST OT CTPOCHUS U MPOYHOCTU CBSI3€M B KPUCTAJUIMUYECKON PEIIETKE COOTBETCT-
BYIOILIETO MUHEPAJIA.



4

TBepaocTh — CBOWMCTBO, XapaKTEPU3YIOLIEE MOBEPXHOCTHYIO YHEPIUI0 MUHE-
pasia, T.€. CONPOTUBIIAEMOCTb ATOW MOBEPXHOCTH L@pallaHUIO pPYyrumM, Oosee TBep-
IbIM, KAMHEM WJIM IpeAMETOM. TBEpIOCTh MOPOA000pa3yIOIINX MUHEPAIOB, OOBIYHO
OLICHMBAETCA IO JECATHUOAUIBHOM IIKajie, MPEeUI0KEHHON HEMEUKUM MHUHEpPaIoroM
®. Moocowm (Tadi. 1).

Tabmuna 1
IIIxana TBepaocTu Mooca
[Tokasarens
Mumnepan XapakTepuCcTrUKa TBEPAOCTH
TBEPAOCTH
1 Tanbk Jlerko yepTuTCca HOrTEM
2 ['unc Horote ocTtaBisieT uepTy
3 Kanpuur Jlerko 4epTUTCS CTaJIbHBIM HOKOM
. YepTUtcs CTaIbHBIM HOKOM MO]T HE-
4 [TaBuKOBBIiA TIIAT ((IHOOPHT) p A
OOJIBIIINM JIaBJICHUEM
YepTUTCS CTaIbHBIM HOXOM IIPU
5 AnaTtut p P
CUJIbHOM Ha)KHME, CTEKJIO HE YEPTUT
. Crerka napanaer CTeKIJIO, CTaIbHOU
6 Optokita3 (IoIeBOi mmar)
HOK YEPTHI HE OCTABJISAET
7 KBapn .
CrasibHOM HOXK YEPThI HA 3TUX MHUHE-
8 Tomnas
panax He OCTaBJISET, MUHEPAJIbI JIETKO
9 Kopynn
PEXKYT CTEKIIO
10 Anma3z

Kaxxaplit U3 gecatu crienuanbHO MoA00paHHBIX MUHEPAJIOB, 3aHUMAFOIIUHN OTI-
peneseHHoe MECTO B LIKaJle TBEpAOCTH Mooca, 1apanaer Bce MUHEpasbl C MEHbIIUM
3HAUYEHHUEM TBEPJIOCTH, HO B TO K€ BpPEMs caM LiapanaeTcsi 00jiee TBEPIbIM, CTOSIIIAM
BBIIIE €0, MUHEPAIOM.

[lyTem cpaBHEHUS € ATOM MIKAJIONH MOXKET ObITh YCTaHOBJIEHA TBEPAOCTD JH000-
ro MuHepana. MUHEpaJIbl ¢ TBEPAOCTBIO 1, 2 OTHOCATCS K MATKUM, OT 3 10 6 — cpen-
HEW TBEPIOCTH, BbILIE 6 — K TBEPABIM.

[Tockonbky mkana Mooca OTHOCUTENBHASA, TO C €€ MOMOLIBIO MOKHO yCTaHO-
BUTbH, JIMIIH KAaKOW MUHEpal TBepke. UTo ke kacaeTcss aOCOMOTHBIX 3HAUYCHUN TBEP-
JOCTH, T.€. HACKOJIBKO YBEJINYUBAETCS B KOJIMYECTBEHHOM BBIPAKEHUU TBEPLAOCTH OT
CTYIEHU K CTYIIEHH, 11O 1IKaie Mooca orpeneanTs Heb3sl.

[Ipu onpexnenenun TBepAOCTH MO MooCy HEOOXOAUMO HCIOJIb30BATh 00pa3IIbl
C OCTPBIMM KpasiMM M LlapanaTh Ha POBHBIX (HE 3aTPOHYTHIX BBIBETPUBAHUEM) IO-
BEPXHOCTSIX.

ITOCKOJIBKY TOpHBIE IOPOABI CIIOXKEHBI U3 Pa3HOPOAHBIX COCTABHBIX YACTEW,
UCIOJIb30BaHUE 1IKaiasl Mooca J1s onpeereHus: uxX TBepAOCTU B OOIIEM cilydae He-
BO3MOKHO.

bosee TOUHYIO OLIEHKY TBEPAOCTH MOJYYAIOT, UCIOJb3Ysl CIEUNUAIBHBIE CKIIE-
poMeTpUYecKre MPUOOpPHI, TI€ TBEPAOCTh MUHEpaia OLEHUBAETCS TIyOMHOU OTIe-
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YyaTKa, KOTOPBIM OCTaBIIET ajiMa3Has KOHUYECKas UIJia WU NUPaMUKA, BJIaBIMBaEC-
Masi MoJi ONIPEIeNIEHHON Harpy3Koi B MOBEPXHOCTh UCIIBITYEMOro 00pasia.

[lokazarenb TBEpAOCTH UMEET OOJIBIIIOE MPAKTUUECKOE 3HAYEHUE, TaK KaK KOCBEH-
HO XapaKTepu3yeT MEXaHUYECKUE CBOMCTBA MPUPOTHOTO KAMHS U €0 JJOITOBEYHOCTb.

CnaflHOCTh — CIOCOOHOCTh MMHEPAJIOB PACKAIBIBATHCS IO OIMPEEICHHBIM
HaIpaBJICHUSAM — IUJIOCKOCTSIM CIIAMHOCTU — SIBJISIETCS BaKHBIM JUATHOCTUYECKUM
NpU3HAKOM MUHEpasioB. BMecTe ¢ TBEpAOCThIO CIMAMHOCTh XapaKTepU3yeT MEXaHU-
YECKHUE CBOMCTBA MPUPOJHBIX KAMEHHBIX MAaTEpPUAJIOB.

CnaitHOCTh CBsi3aHa C BHYTPEHHUM CTPOCHUEM MHUHEPAJIOB U HE 3aBUCUT OT UX
BHelTHe Gopmbl. Paznnyaror nmsath cTeneHei crnaitHOCTH:

1. Becvma cosepuiennass — MUHEpal JIETKO PACLICIISAECTCS HOITSIMUA HA TOHYAMIIUE

JUCTOYKH (CITI0/1a, TUIIC, Tpadur).

2. Coseputernnas — O NIEUCTBUEM JIETKUX yIapOB MUHEpAJ PacKajabIBacTCs Ha Yac-

THUIIbI IPABWJIBHON OTPaHEHHOUN (OPMBI (KaIbITUT, KAMEHHAS COJIb).

3. Cpeonsaa — npu ynapax o0pa3yroTcsi 0OJOMKHM MHHEPAIOB, Ha KOTOPHIX BUIHBI
IJIOCKOCTH CITAMHOCTH (poroBasi oOMaHKa, (QIFOOPHT).

Hecosepuiennas — ninocKoCTH CIalHOCTH MOYTH HE BUAHO (AmaTHT).

Becvma necosepuiennas — Bce oOpasyroluecs mpHu yaapax o0JOMKH HENpaBUiIb-
HOM (opMBbI (KOpYH/, KBapIY).

N3n0M — quarHoCTUYECKHUM MPU3HAK MUHEPAIOB, 00JaA0NINX JTUO0 MIOXO0M
CMalHOCTHIO, TUOO JUIIEHHBIX ee. OIEHUBAETCA XapaKTEPOM IMOBEPXHOCTU OOJIOM-
KOB, 00pa3yIomuxcs Ipy pa3pylIeHUH MUHEpasa yJ1apoM.

Paznuyaror u3nomel pakosucmulli, 3aHO3UCMbIU, 80JOKHUCMbIU, POBHbIU, He-
POBHYBLU, CMYNeHYamvlli U 3emMaucmvli. B 4aCTHOCTH PaKOBUCTBHIM W3JI0M THUIUYEH
JUTSL BCEX PA3HOBHJIHOCTEH KBaplia U APYTHX CTEKJIOBUIHBIX MOPoA (0OCHANAH).

Baeck — quarHocTMYeCKHl PU3HAK, XapaKTEpU3yIOIIUN TEKOPATUBHBIE OCO-
OEHHOCTH MUHEPAJIOB. B 3aBUCHMOCTH OT BEJIMUMHBI IMOKAa3aTeNs MPETOMIICHUS CBeE-
TOBOTO JIy4a, MIPOXOAIIEr0 Yepe3 KPUCTAUNIMUECKYIO PEIIETKY MUHEpalla U XapaKTe-
pa ero OTpakaroIlel MOBEPXHOCTH OJIECKH TOAPA3NETSAIOTCS Ha CMEKISAHHbIU, Me-
MALTUYECKUU, NepAaMympOsblil, HCUPHBIU, UWETKOBUCTbLL, MAMOBDLLL.

IIBeT (0Kpacka) — MpU3HAK, ONPEACSIONINI CTCIEHb IeKOPATUBHOCTH MUHE-
pana, U y MOJUMUHEPATBHBIX TOPHBIX MOPOJ SIBISETCS OCHOBHBIM IPU MCIOJIb30Ba-
HUU UX B KAYECTBE OOJUIIOBOYHBIX MaTEPUATIOB.

IlnoTHOCTH (MCTUHHAS) 3aBUCUT OT XMMHUYECKOTO COCTaBa U CTPYKTYpPhI MH-
HepanoB. OHa MOXKET KoJie0aThbCsl B IMIMPOKHUX MpeAesiax, MPeaonpeaeiisisi CTeNeHb
TPYAHOCTH TOOBIYM U MEXAHUUYECKOW 00paOOTKU TOPHBIX MOPO/I.

N3ydenne mMuHepaIbHOrO COCTaBa TOPHBIX MOPOJ M yCTAaHOBJICHWE BHJA HC-
CIeAYEeMbIX MUHEPAJIOB TPEOYeT MCIOJIb30BaHUS CHEIUATIBHOTO 000pYyAOBaHUs, HE-
00X0UMOMN TEOPETUYECKOM MOATOTOBKH U MPAKTHUUECKUX HABBIKOB B O0JIACTH MET-
porpaduu. [ToaToMy METOIUKON MPOBEJCHUS TaHHOM JTabopaTOpHOM PabOTHI pey-
CMaTPUBAETCSI 3HAKOMCTBO C KOJUICKIIMEH OCHOBHBIX MOPOJ000pa3yIOMUX MUHEpPa-
JIOB, @ UX CTPYKTYPHBIC OCOOCHHOCTH U CBOMCTBA YCTAHABIMBAIOTCS MHANBUIYATHHO
— aHAJIM30M JIaHHBIX COOTBETCTBYIOIIUX CIICIIMAIBHBIX JTUTEPATYPHBIX UCTOUHUKOB.

3aBepIIaIM TarloM 3TON paOOThI ABJISAETCS 3aMOJIHEHHUE Ta0Jl. 2, XapakTe-
pu3yIoIel BaKHEUIITNE CBOMCTBA OCHOBHBIX TIOPOI000PA3YIOMIUX MUHEPAJIOB.

o b



TCMHOOKpaHIeHHBIe MHHEPAJIbI
(poroBasi oOMaHKa)

Tab6mua 2
XapakTepuCcTHKA BaKHEHIIUX MOPOA000PA3YyIOIIMX MUHEPATIOB
. OnrHyeckue cBOKCTBA Teepnocts | Hctunnas B raix
HanmeHnoBanue XUMHUYECKUI . TOPHBIX
Hpo3pas- CnaifHOCTb | MO HIKaJe | IUIOTHOCTb,
MUHEpaja COCTaB LBeT 6recKk Mooca N 1opoaax
HOCTb BCTpEYACTCS
é KBapu
Q
E - [Tonesbie mmartsl
= §_ (oprokia3)
=
g x OHOTUT
= i Crnropr:
g e MYCKOBHUT
=
S
=

Munepabl 0CaJOUHBIX

TOPHBIX MOPOJT

Kgapng

Omnain

KAOJIMHUT
I 'nmuau-

CTBIC: MOHTMOPHUJUIOHHUT

Kaneour

Maruesut

Jlomomur

Tumc

AHTugpuT
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3. A3YUEHUE CBOMCTB I'OPHBIX IIOPO/T

OCHOBHBIMH TIOKa3aTeNsIMU KaueCTBa MPHUPOAHBIX KaMEHHBIX MATEpHUAJIOB SIB-
JSIeTCA UX CTPYKTYpPHBIE, TEKCTYpHBIE W MEXaHUYECKUE XapaKTePUCTUKU — IUIOT-
HOCTb, MIOPUCTOCTb, MPOYHOCTH MPHU CHKATUHU, TBEPAOCTh — OMPENEISIONIUE JTOJITO-
BEYHOCTh COOTBETCTBYIOIIUX BHJIOB U3JICIHI, BHIOOp MHCTPYMEHTOB M MAIUH JJIs
UX 100BYM M 00paboTku. B OTHENpHBIX CiTydasX MOTOJHUTEIHLHBIMH MEXaHUYECKH-
MU TIOKA3aTeJIIMA UCXOJHOTO MHUHEPATLHOTO CHIPhS CIIY)KaT UCTUPAEMOCTh, U3HOCO-
CTOWKOCTBH, COITPOTHUBIICHHUE YAApPY U JIP.

OTHOCUTENBHO OO0JBIIOE PAa3HOOOpAa3UEe TOPHBIX MOPOA YAOOHO U JIOTUYHO
M3ydaTh, €CIIM UX KJIACCH(PHUITMPOBATHh B 3aBUCUMOCTH OT yCIIOBUN 00pa3oBaHms (2e-
He3uca) Ha TP OOJIBIIINE TPYIIIBL: Macmamuueckue (nepsuunsvie), ocadounvie (6mo-
puunsie) U memamoppuueckue (6udousmenennvie). IT0 00yCIOBICHO TEM, YTO yCIIO-
BUs 00pa30BaHUs OINPEACNIAIOT CTPOCHHUE U CBOMCTBA TOpHBIX mopoj. [IpuBenennas
kiaccudukanus BrepBeie OblIa npemioxkeHa M.B. JlIoMoHocOBRIM U pa3zpaboTaHa
akagemukoMm @.1O. JleBunconom-JIeccunrom u A.I1. KapnuHckum.

MarmaTu4yeckue roHHble MOPOAbl 00Pa30BAUCH MPU OXJIAXKICHUU OTBEp/IC-
BaHUU Marmbl, MPeICTaBIIAIONICH cO00M CHUIIMKATHBIN paciiiaB. B 3aBUCHMMOCTH OT CO-
nepxanus kpemHesema SiO, (B CBOOOJHOM M XHMHYECKH CBS3aHHOM COCTOSIHHH)
MarMaTH4eCcKue MOPOJIbl MOAPA3ACIIOT Ha Kucisie (>65 % Si0,), cpemnue (65-52 %
SiO;) u ocHOBHBIE (<52 % SiO,).

BceneactBue pa3nmnuus B XUMUYECKOM COCTaBE MarM W Pa3iUMYHBIX YCIOBHHA H
Cpell, B KOTOPBIX MPOWCXOAWIO WX OCTHIBAHWUE W 3aTBEPJACBAaHHE, O0OPa30BHIBAIIHCH
MarMaTHYecKue TOPOJIbI PA3HOTO CTPOCHHS W CBOWCTB — TIYOWHHBIC M W3JIUBIITHUECS
(TTOTHBIE U TIOPHUCTEHIE).

Inybunnvie (unmpysusnole) nopodst 00pa30BAIKCh B TIyOHHE 3¢MHOU KOPHI B
pe3ynbTaTe MEAJICHHOTO U PaBHOMEPHOTO OCTBHIBAHHUS MAarmbl MOJ OOJIBIITUM JaBJie-
HUEM. DTH YCJIOBUS OJIArONpHUsATCTBOBAIN 00OpPa30BaHUIO B JAHHBIX IMOPOJaX MUHEpa-
JIOB C TMOJIHOKPUCTAJUTMYECKOW CTPYKTYPOM, MPOUYHO CPOCIIUXCS MEXAY coOoit 0e3
BCSAKOTO IIEMEHTHPYIOIIEro BEIIECTBA (epanumHoe cmpoenue). XapakTepHbIM IS
ATUX TOPOJI SIBJISIETCS MACCUBHOCTH 3aJIETaHUs, BHICOKAsS MJIOTHOCTh, a CIIEIOBATEb-
HO, OOJIbIIIast MPOYHOCTH TP CHKATHH, MAJIOE BOJIOMOTIIONICHNE, 3HAUUTEIIbHAS MOPO-
30CTOMKOCTB U BBICOKAs TETIOMPOBOTHOCTb.

Kaxx1o#1 rimyOMHHOM TOpHOM MOPOAE COOTBETCTBYET U3IUBLIASCS, HA3bIBAEMasl
aHaAJIOTOM, TIOJTYYMBIIASICS U3 TOW YK€ MarMbl, BCJICACTBUE Y€TO XMMHUYECCKUN 1 MUHE-
PAJIOTHYECKUI COCTAB X OJMHAKOB.

ITnomnule uznuswuecs (eunabuccanvrvie) nopoovl BOZHUKAIU, €CJIM MarMa 3a-
TBepeBaja BOJIU3U OT MOBEPXHOCTH 36MHOM KOPBI, B YCIOBHSIX 0oJiee OBICTPOTO OX-
TaXICHUSI U HEPABHOMEPHOTO cOpoca maBiieHHs. Takue MOpobl XapaKTepU3YIOTCs
HEOJHOPOJIHON CKPbIMOKPUCMALIUYECKOU WIA nop@huposoil CTPYKTYpOH, Korja B
aMOp(PHYIO WJIM MEITKOKPUCTATMYECKYI0 MACCy BKIIFOUCHBI KPYITHBIE KPUCTAILITHYE-
CKHE€ COCIUHEHUS — «BKPANIEeHHUKU», 00pPa30BaBIINECS B MarMme eIie B riTyOWHHBIX
CJIOSIX BO BpeMsl €€ MOMHITHS K TMOBEPXHOCTH 3eMir. OOBIYHO CBOMCTBA TIJIOTHBIX
W3JIMBIIUXCS U TIIYOMHHBIX TIOPOJT OJIM3KH, HO BCJIEACTBUE HEOTHOPOTHOTO CTPOCHHUSI
NIEPBBIC MEHEE YCTOMYMBBI K BBIBETPUBAHUIO U Cl1a0ee COMPOTUBIISIOTCS UCTHPAHHMIO.
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Topucmoie uznusuwiuecs (3¢ghgysuemvie) nopoovt 00pPa30BAMCH MPU U3BEPHKE-
HUU BYJIKAHOB, KOT'Jla MarmMa 1o/ 0oJIbIIMM JJaBJIEHUEM BbIOpackIBajach B arMochepy
B BHUJIC JIaBBI M OUY€Hb OBICTPO OcThIBajia. [lopoabl ByJIKaHUYECKOTO MPOUCXOKICHHUS,
KaK MpaBUJIO, UMEIOT HOPUCIYIO CMEKI08amyt0 CTPYKTYPY U XapaKTepU3yIOTCs He-
OOJIBIION TIOTHOCTHIO, MAJIOW MPOYHOCTHIO M TEIJIONPOBOJHOCTHIO, @ B TOHKOHU3-
MEJIbYEHHOM BHJI€ — BBICOKOW XUMUYECKON aKTUBHOCTBIO K IIEMEHTAM U U3BECTH.

OcagoyHble rOpHbIE MOPOABI 00PA3yIOTCS HA MOBEPXHOCTU 3€MIIA B PE3YJib-
TaTe €CTECTBEHHOTO TPOIecca pa3pyIIeHUs] MEPBUYHBIX U Ap. mopoa. Paspymenue
MTOPOJ] OCYIIECTBIISIETCS MO cxXeMe: (PU3NUECKOe U XUMHUYECKOE BHIBETPUBAHUE, MEXa-
HAYECKUA U XUMHUYECKUH TIEPEHOC, OTIIOKCHUE W HAKOIICHUE TPOIYKTOB pa3pyliie-
HUS, YIUIOTHEHUE U TIEMEHTAITUS PBIXJIOTO OCAJIKa C MPeoOpa30BaHUEM €TO B TTOPOTY.

dopmMma 3aneraHus 3TOW TPYIIBI TOPOJI B BUJE IUIACTOB MPEIOTPEICTIIET HX
XapaKTEPHBIE TEKCTYPHBIC MPU3HAKH — CJIOUCTOCTh, MMOPUCTOCTh U HAIMYNE OKaMme-
Henocted. [lo ycinoBusiMm 0O6pa3oBaHus 0CaOuHbIE TTOPOABI TOAPA3IETSIOTCS HA Me-
XaHUYECKHUE OTIIOKEHHS (00JIOMOYHbBIC), XUMUUECKHE U OPTaHOTCHHbIEC.

Mexanuueckue omnodcenus (pbIXJible U IIEMEHTUPOBAHHbBIC) 00pa30BaINCh B
pe3ynbTaTe pa3pyuieHus IPYrux MOpoJ o1 BO3ACHCTBUEM MPOIIECCa 8b18eMPUBAHUS
(meiicTBUE BOJIbI, BETpa, KOJICOAHUN TEMIIEPATyphl, 3aMOPaXUBAHUS U OTTAWBAHUS U
ap. atMochepHbIX (HaKTOpPOB).

Xumuueckue omnodxceHus 0Opa30BAIKNCH B PE3YJIbTATE BBIMAJACHUS B OCAJ0K
BEIIIECTB, MEPEHISANINX B COCTAB BOJHBIX PACTBOPOB B IMPOIECCE pa3pylICHUS TOP-
HBIX TTOPOI.

Opeanocennvle (buoxumuieckue) omuodcenusl, IOTy4aroTCsl B Pe3yibTaTe OT-
JIO)KCHHSI OTMHPAIOIIETO PACTUTEIHPHOTO MHpPAa W MEJKHX >XUBOTHBIX OPTaHW3MOB
BOJHBIX 0ACCEMHOB.

MeTamMop¢uyeckue ropHbie MOPOAbI 00Pa3yIOTCS B PE3yJIbTaTe MOCISTYFO-
IIMX U3MEHEHUN COCTaBa M CTPOCHUS NIEPBUYHBIX U BTOPUYHBIX TOPHBIX MMOPOJI B pe-
3yJbTaTe JACHCTBUS BBICOKMX TEMIIEpaTyp W JaBJICHHM, a TaKKe CIBHUTOBBIX Jedop-
maruid. Takue ycinoBusi BOSHUKAIOT, KOT[a UCXOJIHBIE MOPOIbI B pe3yibTaTe ropood-
Pa30BaTENbHBIX MPOIIECCOB MEPEMENIAIOTCS C TTIOBEPXHOCTH BIIIyOb 3eMHOM Kophl. B
pe3ynbTaTe MPOUCXOIUT MEPEeKPUCTAIUIM3AIMA MHUHEPAJIOB, TIIYOOKO H3MEHSETCS
CTpPOCHHE, T.€. 00Pa3yIOTCsl COBEPIICHHO HOBBIC MOPOJIBI, OOJIee IIOTHBIE U B 0OJIb-
LIMHCTBE CJIYYaeB C SIPKO BBIPAKEHHOW KPUCTALUIUYECKOU CTPYKTYPOH.

CTpyKTypHBIE U TEKCTYpPHBIC OCOOCHHOCTH TOPHBIX MOPOJ MPEIOTPEACIIIOT
UX cnenuduyueckoe BHYTPEHHEE CTPOCHHUE W COBOKYITHOCThH MPU3HAKOB, OTpECIIsie-
MBIX B3aUMHBIM PAaCIOJIOKCHUEM M PACTIPEIEICHUEM COCTABHBIX YacTEH MOPOJbI B
3aHMMAaeMOM €10 o0beMe.

[Ipu oreHke pa3TUYHBIX BUAOB FOPHBIX TIOPOA B Ta0OPATOPUU MpEroiaracT-
Csl TIOCJIe 03HAKOMJICHHUS C KOJUICKIIMEH TOPHBIX IMOPOJ M COOTBETCTBYIOITUMU JTUTE-
paTypHBIMU (CIIPAaBOYHBIMH ) UCTOYHUKAMU 3aOJHUTh TaOnuIb! 3, 4 U 5, XapakTepu-
3YIOIINE BAKHEUIINE TEXHUYECKHE CBOMCTBA MAarMaTHMYeCKHX, OCAJOYHBIX M METa-
MOP(PUIECKUX TOPOJI, UCTIOIB3YEMBIX B Ka4ECTBE PA3IMUHBIX CTPOUTEIHHBIX MaTe-
pUATIOB W M3JCNNN, a TAaKKE B MPOU3BOJCTBE MCKYCCTBEHHBIX MATEPHAIIOB (BSIKY-
UX, KEPAMUYECKUX U JIp.).



Tabmuma 3
Baxueiimmue BUAbI MAarMaTHY€CKHUX I'OPHBLIX MOPOA U UX CTPOUTEC/ILHBIC CBOJCTBA
Tloponet XapakTepUCTHKA 110 Cpenussa IIpenen
P p MuHepanorundeckun [Bet P p
COJICPKAHUIO COCTAR (oxpacka) IUIOTHOCTD, MPOYHOCTH MPHU C3Ka-
IIJIOTHBIE SiO,, % P Kr/M° i, Mlla
rITyOUHHBIE
W3JIMBIINAECS
Kpapuenbrit
I'panutr nopl(i)n Kucrere
p PP, (SiO, — 65...76 %)
JTUTIAPUT
beckBapiieBblii
Cuenur nopcup,
TPaxHUT
P Cpennue
(SiO, — 52...65 %)

Anpe3ur
Juopur A ’

noppupuT
I"a66po, Juabas3, OcHOBHBIE

nabpagopuT 0azanbT (SiO; — <52 %)
HpI/IMeLIaHI/IC: noapasaciiICHUC I‘J'IY6I/IHHBIX W INIOTHBIX M3JIMBHIUXCA MAIrMAaTHYCCKUX T'OPHBIX IIOPOJ Ha KHUCIIBIC, CPpECAHUC U

OCHOBHBIE UMeeT MpakTuieckoe 3HaueHne. C ymeHsiieHneM conepxanus SiOy, T.e. 0 Mepe mepexoja oT rpa-
HUTOB K Ta00po uiu nmoppupoB K auada3zaM, BO3pACTAET CPEHSS IUIOTHOCTb, MPOYHOCTh, YAApHAs BSA3KOCTH,
HNOHMYKAETCs TEMIIEpaTypa IJIaBICHUs TOPHBIX MOPOJ, a UX LIBET CTAHOBUTCSI TEMHEE.
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Tabmuma 4
Baxueimme BUABI 0CATOYHBIX TOPHBIX MOPOJ U UX CTPOUTEIbHbIEC CBOMCTBA
. Cpennsist [Ipenen
HanmenoBanue MuHepanorunyeckui peA e
Tun ocankoB Bun . IJIOTHOCTb, IIPOYHOCTH IPH
TOPHOM MOPO/IbI COCTaB 3
KI/M cxatuu, Mlla
ITecok
OO610MOYHBIC I"opHbIit me6eHp (rpaBwii)
['muna
Mexanunueckue v
IlecyaHUK KPEMHUCTBIN
[lemeHTHpOBaHHBIE bpekuus
Konrinomepar
['uncoBslil KaMEHb
Cynbdatsr
XUMHYECKHE AHTUAPUT
M3BeCTHSK NJIOTHBIN
W3BeCTHAK-paKyIIEYHUK
Kap6onatsl Pary
Marue3ur
OJIOMUT
OpraHoreHHsie A
Jnaromut
Kpemuucrsie Tpenen
Onoxka
Tabmuma 5
Baxueine BUAbI MeTAaMOP(HUYECKUX FOPHBIX OPOA U UX CTPOUTEIbHbIE CBOMCTBA
B pesynbTaTe BUIOU3MEHE- . Cpennsis [Ipenen
HanmeHnoBanue PEYILT: @ MuHepanornyeckui Peal pea
Bun - HUS KaKOW TOPHOU MOPOIbI IJIOTHOCTb, MIPOYHOCTH TIPH
TOPHOM TOPO/BI COCTaB 3
obOpa3oBayach KI/M cxaruu, Mlla
Meramopduueckue N
pd I'neiic
MarMaTU4eCKHe
Mpamo
Metamopduieckue D ” P
I'muHKCTHIN cllaHen
0CaJIOYHbIC
KBapuut
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4. MIPUMEHEHME ITPUPOJHBIX KAMEHHBIX MATEPUAJIOB B CTPOUTEJIBCTBE

OCHOBHBIMM TIOKa3aTEISIMU Kauy€CTBa MPUPOJHBIX KaMEHHBIX MaTEpPHUaJIOB SIB-
JSIOTCS Tpefie] MPOYHOCTU MPHU CKATUU (Mapka Marepuania), CpeiHsisl TUIOTHOCTD,
MOPO30CTOMKOCTh M KO3 uiueHT pazmsiraenus. Kpome Toro, B crieliMaibHbIX CIY-
qasix ONPEIESIOT UCTHPAEMOCTh, U3HOCOCTOMKOCTh, COMPOTUBIICHUE YIapy U ApPY-
rUe MOKa3aTelu.

[IpupoaHbie KaMEHHBIE MaTEpHUAIbl U U3JENHs KIACCU(UUIUPYIOT MO ClIeTyIO-
UM [IPU3HAKAM:

- 0 npounocmu Ha cocamue (Mlla) Ha mapku: 1is Tskenbix — ot 10 go 100,
nis nerkux — ot 0,4 1o 20;

- IO cpedHel niomHocmu: TsKensle (p,, > 1800 Kr/M°) U JIerKue (pep <1800
Kr/MY);

- 0 Mopo3zocmotikocmu:. Ha Mapku: Mp3 15-500 (Tsoxensie) u Mp3 10-25 (ser-
KHe);

- IO 8000CMOUKOCMU: HA TPYNIBI ¢ KOYPPUIHUEHTOM pa3MITYyeHUs HE HUXKE
0,6;0,75;09u 1;

- IO cmeneHu obpabomku. Ha TpyObo0oOpadoTaHHbIE (OYyTOBBIM KaMEHb, IIie-
OeHb, TpaBUid, MECOK) U MPOPMIMPOBAHHbBIE (TTMJICHHBIC ITYYHbIE KaMHU JIJISI HECY-
MIUX U OTPAKIAIONUX KOHCTPYKIMSAX 37aHUM; KaMHH, TUIUTHI U IPO(HIIbHBIE U3JIe-
JUSL 19 HApPYXKHOM M BHYTpPEHHEH OOJIMIIOBKH 3JJaHUN M COOPY>KEHHH, IMOJIOB; J10-
POKHOI'O CTPOUTEIBCTBA U T.II.).

ByTtoBblii kKamMeHb — Kycku KamHs pazmepoMm 150-500 MM 1o HamOoJbLIIEMY
M3MEPEHHIO, MCTOJb3YEMbIE /JI YCTPOWCTBA IJIOTHH, MOANOPHBIX CTEHOK, (yHAa-
MEHTOB M CTE€H HEOTaIUIMBAaeMbIX 3/aHui. PaznnuaroT pBaHbld OyT (KyCKH Hempa-
BUJIHON (OpMBI), 100BIBAEMBINA IMyTEM B3PBIBHBIX palOT, U MOCTENbHBIA OyT WU
IUTUTHSK (TUTMTHI HENPaBUILHOU (POPMBI), OJydaeMblii BBIJIOMKOM U3 IJIACTOB CIIOU-
CTOM MOPOJBI.

IIle6enb — Kycku KamHS pasmepoMm 5-150 Mm, momydaemble apoOieHueM
IJIOTHBIX Y MIPOYHBIX TOPHBIX MMOPOJ.

I'paBmii — okaTaHHbIE KpYyNHBIE 3epHA pazMepoM 5-150 mMm, nonydaembie U3
PBIXJIBIX 3aJIETaHUN PACCEBOM Ha CUTaX COOTBETCTBYIOILIETO pa3Mepa.

IIecok — 3epHa pa3MepoM MEHEE 5 MM, MOJy4aeMbl€ KaK U TPABUM U3 PBIXJIBIX
3aJieraHui POCEMBAHUEM; MHOT/A MIECOK MOTYYaroT IMMyTeM JAPOOJICHHUS.

OcHOBHOE HaIpaBJICHUE UCTIOJIb30BAHUS IIEOHS, TPABUsI U TTeCKa B CTPOUTEIb-
CTBE€ — B KAYECTBE 3aMOJIHUTENEH 151 OETOHOB.

Kamun (6,10KkHM) npeacTaBiIsioT coOOM INTydYHbIC M3ZCINS, UMetonue Gopmy
OPSIMOYTOJIBHOTO MapajulelieNuIea, MolydaeMble BHITUIMBAHUEM M3 MaccuBa rop-
HBIX IOPOJI C MOMOIIBI0 KAMHEPE3HBIX MAIIMH C MOCIeayoel 00paboTKoM IUIeBOM
MOBEPXHOCTH U KPOMOK.

Kamnuu ons ¢pynoamenmog UCHONB3YIOTCS B MOJA3EMHOM YacTH 3J1aHUS, BOC-
MPUHUMAOIIECH 3HAYUTEIbHBIE HArpPy3KU OT BECa CTEH, MEPEKPBITUHA U JAp. YaCTEU
31aHUSL.

Kamnu cuopomexnuueckue NPUMEHSIOT ISl COOPYKEHUS IUIOTHH, ITPUYAIIOB,
MOJIOB, MIUPCOB, LIIK30B, T.€. B 30HE NEPEMEHHOIO YPOBHS BOJbI, KOTJa MaTepual
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MOXET MOABEPraThCs MHOTOKPATHOMY 3aMOPaKUBAHUIO U OTTAMBAHUIO B HACHIIIEH-
HOM BOJIOM COCTOSIHUU.

B 3aBucumocTH OT KIMMaTHYECKUX U Jp. YCJIOBUH SKCIUIyaTallud KaMHHU,
IpUMEHSIEMbIE JJI1 U3TOTOBJICHUS (PYHIAMEHTOB U TUAPOTEXHUUECKUX KOHCTPYKIIHH,
JOJKHBI UMETh BojonoriomuieHue e oonee 1 %, NPOYHOCTh MPHU CKATUU HE HUKE
80-100 MITa, koapduniuent pazmsaruenus He menee 0,8, Mopo3ocToitkocTs Mp3 150-
Mps3 500.

JlopoowcHvie kamennvle Mmamepuaibl U3rOTaBINBAIOT U3 TOPHBIX MOPOJ, UMEIO-
IIUX KPOME CBOMCTB MEPEUUCIICHHBIX BBIIIE 3HAYUTEIBHYIO CTOMKOCTh K YAApPHBIM U
HCTHUPAIOIIUM BO3JeHCTBUSIM. K TOpOXXHBIM MaTtepuajiaM OTHOCSIT: OOPTOBBIE KaMHHU,
CITy>Kalllie JUIsl OTACICHUS IPOE3KEN YacTh OT TPOTyapa; OpycuaTrka — KOJOThIE WUITU
TecaHble KaMHH, uMeromue Gopmy Opycka, clierka Cy)KHBAIOIIETOCs K HU3Y; TPOTY-
apHbBIC TUTHTHI, UMEIOITHE (PopMy MPSIMOYTOHHONW WM KBAJAPATHON TUIUTHI C POBHOU
JIMLIEBOU MOBEPXHOCTHIO.

Cmenogvle KaMHu TPUMEHSIIOT IS KJIaJKH HapY>KHBIX M BHYTPEHHUX CTEH.
JI1s1 X IpOU3BOACTBA UCHOJIB3YIOT MTOPUCTHIE TOPHBIE OPOIBL, XaPAKTEPU3YIOLIUECS
HEBBICOKOH TEILIONPOBOIHOCTBIO, IUIOTHOCTBIO He Gonee 2100 Kr/M°, IPOYHOCTBIO
npu cxxatum 2,5-40 MlIla, Mmopo3ocTolikocTh He HIXKE Mp3 15, koaduimenToM pas-
msaryeHus He MeHee 0,6. OCHOBHBIE pa3mepbl CTEHOBBIX KaMHell 390x190%188,
490x240x188, x390x190x288 mm. Kaxknplii Takoii KaMeHb 3aMEHSIT B Kiaake 8-12
KUPIUYEH, a CTEHBI HE TPEOYIOT HAPYKHOM IMTYKATyPKU U OOJIMIIOBKH.

Kamun, nautsl 1 npoguiibHble W31eus 1J 00JMIOBKH 3aHUNA U COOPY-
KEHUU MPOU3BOAT U3 TOPHBIX MOPOJ C XOPOUIUMHU ICTETUYECKUMH (JI€KOPATUBHBI-
MH) cBoicTBaMU. [I0BEpXHOCTh OOIUIIOBOYHBIX IUIUT MOKET UMETh Pa3IudyHyI0 (Pak-
Typy: IpyOOOKOJIOTYI0, TECAHHYIO, MJICHHYIO, IUTM(POBAHHYIO, MOJUPOBAHHYIO U JIP.

[TpupoaHbie KaMHU, UCTIOJIB3YEMBIE JIJII HAPYHCHOU 0OAUYOBKU NOJIKHBI 00J1a-
JIaTh BBICOKOM aTMOC(HEpPOCTOMKOCTHIO, TTIOITOMY MX M3TOTaBIMBAIOT B OCHOBHOM W3
IUTOTHBIX TOPHBIX MOPOJ ¢ Koddduimentom pasmsiraenust He meHee 0,8. Jlonroseu-
HOCTh MPUPOJIHBIX KAMEHHBIX MaTepUAJIOB B YCIOBUAX GHYMPEHHel 00IUY08KU TIPAK-
TUYECKU HEOTPAHUYCHHA.

st orcapocmotiikotl 001uYyo68KYu TPUMEHSIIOT U3JEHS U3 TOPHBIX TOPOJ, KOTO-
pbI€ HE pa3jlararoTcsi U HE PaCTPECKUBAIOTCS MPU MOBBIIIEHHON TeMIlepaType BCie-
CTBHE PA3JIMYHOTO TEIJIOBOIO PACHIMPEHUS COCTABISIONIMX UX MHUHEPAJIOB U IMOJIHU-
MOp(hHOT0 MpeBpalleHUs: KBapIia.

Jlns hyTepoBKH pazHOOOpa3HBIX anmaparoB M YCTAHOBOK, MOABEPrarolIuXcCs
JNEUCTBUIO KUCJIOT, a TAKXKE MPOU3BOJICTBA 3aMOJHUTENICH JIJI1 KUCIOTOYIMOPHBIX Oe-
TOHOB W HAIlOJHUTEJCH JJIsI KUCIOTOYIOPHBIX IEMEHTOB MPUMEHSIIOT TIJIOTHBIE KU C-
Jple MarmMaTuyeckue ropHble mopojsl. Illemounyro cpeny XOpoIIo BBIIECPKUBAIOT
KapOOHATHBIE OCaJ0YHbIC TOPHBIE TTOPO/IBI.

[IpenBapuTenbHO O3HAKOMHBIIUCH C MHHEPAIBHBIM COCTaBOM, CTPYKTYpPOU,
TEKCTYPOU, YCIOBUSAMH OOpa30BaHUs PA3IMYHBIX TOPHBIX MOPOJ M MCIOJB3Ys CIpa-
BOYHBIC JJAHHBIC, JIA0OPATOPHO-TIPAKTUYECKast paboTa MO MPUPOIHBIM KaMEHHBIM Ma-
TepHUaiaM 3aBEpIIaeTCs 3aMoJHEHUEM Ta0l. 6, B KOTOPO OTMEUAIOTCSI BOBMOXKHBIE U
11eJIeco00pa3Hbie 00JIACTH HCIOJIB30BAHUSL COOTBETCTBYIOIMX TOPHBIX TOPOJ B
CTPOUTEIIBHON IIPAKTHUKE.
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Tabmuma 6
HpI/IMeHeHI/Ie NMPUPOAHBLIX KAMECHHBIX MATEPHUAJTO0B B CTPOUTECIILCTBE
HaumeHnoBaHue TOPHBIX TIOPOJT
MarmaTuyeckue (TIepBUYHBIE) Ocanounble (BTOPUYHBIC) Meramopduue-
TyOUHHbIE 3TTMBIIAECS YIKaHUIECKUE E€XaHMYECKHUE umudeckue | OpraHoreHHBIE
I'ny6 n B M X O CKHe
o = < 1
= = g | J < e = | =
= | £ & 2288 = = Z| =2 5
- & = & 2l 2| o B| B | | 5 =2 2| o < &
Bun usnenwii u marepuanon S1El g B =l | o 2| o S|El2 £ g | B s
el elgl &8 SIS E| 8| E| Sl & =8| FS|E82] 2 Elel ol & g S
ElE|IE| & = |8 Sl E|Blgl g & & S E|X|8|E| 3|5 2|82 &=
o} o o \‘8 = a o | e 5 Q 15} 8 = o ol = T ) E ~ = < O ) - >® = (=
< Q ] = a M = - o o o = 1) Q =N 5 = < = a| = 9‘ = = s < % o
& =| & 2o =g S| E|EIZ|EI2E|8|28l% =185 &= s|e|El&l g8
FElOIR| g el El<|S|E|E|E|E |2 || 2| S| B|=|E| & =1 5 = | 2| 2
S 2|8 |E1E|8|E| ¢ SI=(= &gl 81788 |H 2 =
O <
CRR-IN- | E|E| S| S = | & 2 3 = =
ol Il AR = =| 8 ~
@ M =

Kamuu s hpyHIaMeHToB

Kamens creHoBoit

Kamun nopoxHsie

Kamnan TUAPOTCXHUYCCKHUC

Ityansie OOmumoBKa creH, | BHYTPCHHSA
H3ENNs TOJIOB M JIECTHULL | gapyKHas
[lenmouecTotikasi 0OJIHIIOBKA
KucnorocToiikas 00I1II0BKA
XKapocroiikas o6nuioBKa
UYepenuna Uit KPOBETb
CrIpbe uis TUIICOBBIX
HPOH3BOACTBA MarHe3uanbHbIX
MUHEPaIbHBIX
BSOKYIIHX HU3BECTHU
BEILIECTB MOPTIaHAIIEMEHTa

CI;IpI;e JUIA TIPOU3BOJICTBA KEPpAMUKHA

3anoaHUTENN JIETKAE
U1 OETOHOB TSKENBIE
Hob6aBku B AKTHBHBIE
OeToHBI U pac-
HATIOTHUTEITH

TBOPBI
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