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BBEAEHUE

HenocpencTBeHHBIM OOBEKTOM H3YUYEHUS] T€OJIOTHU SBISAETCS 3€MHAs
KOpa, COCTOSIIIasi U3 MUHEPAJIOB U FOPHBIX 1OPOJ. MUHEpaibl IpeCTaBIIs-
10T CO00H MPUPOAHBIE XMMUUECKHE COSANHEHNS, 00JIaJafoIie OpeeNICH-
HBIMH (DU3MYECKHMH W XUMUYECKUMHU CBOMcTBaMu. MuHepaisl B 3eMHOU
KOpe, 32 PEIKHM HCKJIIOYEHHEM, HE BCTPEUaroTCsl oTaesibHO. OHU 0OBIYHO
coOpaHbl B IPYyMNIBl WM arperatbl. | OpHbIE MOPOJBI — 3TO MUHEpAIbHBIE
arperaTsl, 3aHIMAIoIIKe O0JbIIIe 00BEMBI B 3eMHOU KOpE.

OCHOBHBIE TPYJHOCTH, BO3HHKAIOIINE ITPH MPOESKTUPOBAHUH OCHOBaHUN
U TPYHTOBBIX COOPY)KEeHHUH (1aM0, TUTOTHH), ONIPEEISTIOTCS CI0KHOCTBIO U
MHOTr000pa3ueM TIeO0JIOTHYEeCKUX, (HU3UKO-XUMUYECKUX W HWHXKEHEPHO-
CTPOUTENBHBIX (PAKTOPOB, OT KOTOPBIX 3aBUCHUT IIOBEJICHHWE TPYHTOB IIOJ
Harpy3KoH, a Takke TeM OOCTOSATEILCTBOM, UYTO I'PYHTHI (TOPHBIE TOPOJBI)
MOTYT U3MEHSTh CBOM (PU3MKO-MEXAaHUYECKHE CBOWCTBA B MPOIIECCE CTPOH-
TEIbCTBA U IKCILIyaTalluu COOPYKEHUI 11O/ BIUSHUEM IIPUPOIHON CPENBI.

TepMuH «TpyHT» SIBISIETCS YHCTO CTPOMTEIBHBIM M O3HAYAET TOPHYIO
MOpPOIy KaK OOBEKT TeX WM HHBIX HMH)KEHEPHBIX MepomnpusaTuil. I'pyHTHI
MOJIpa3/IeNAOTCS. Ha JBE TPYNIBL: CKAlbHble — TPOUYHBIE MACCHBHO-
KPUCTAIINIMYECKUC WM CHEMEHTUPOBAHHBIC TOPHBIC MOPOJBI, MPAKTUICCKU
HEC)KMMAaeMble WM MaJIOC)KHMaeMble B OCHOBAHHM COODPYXKCHUH; 3emiu-
cmbole — HECUCMCHTHUPOBAHHBIC CKOIUICHUA OTACJIbHBIX YaCTHUII, ABJIAIOMINX-
Csl IPOJYKTOM BBIBETPHBAHUS PA3IMYHBIX TOPHBIX mopox. s ycmemHon
npodeCcCHOHANBHON JEeSTeIbHOCTH CTYACHTaM HEOOXOAMMO HMETh Ipa-
BWJIBHOE TIPEJCTaBJICHHE O (PU3UKO-MEXaHMUECKHX CBOWCTBAX IPYHTOB B UX
€CTECTBEHHOM 3aJIETaHUH C yIETOM OCOOCHHOCTEH TuareHesa.

Bynymas uHxeHepHast IesITeIbHOCTD CBsI3aHa C YCTPOHCTBOM M 9KCILTY-
aTanyed pa3NUYHBIX WHXCHEPHBIX COOPYXEHHMH (KaHAJIOB, JpEHaXkeH, BO-
JIOXPaHUIIUIL, 3AaHUH U T. J1.), HOATOMY JUIsl YCIIEITHOH NMpodecCHOHATBHOM
JIESITEIbHOCTA HEOOXOIUMBI 3HAHHS O B3aMMOJCHCTBUU MPHPOIHON CPEIIBI
(ropHBIX MOPOJ) C UHIKCHEPHBIMH COOPYKCHHUSIMH.

B maHHOM M3maHNM U3NIATaloTCA KPaTKHE CBEACHHUS O INIaBHEHIINX MH-
Hepallax ¥ TOPHBIX IOPOJAX, COCTAaBILIIONIMX 3€MHYIO KOpy, a Takxke 00
OCHOBHBIX THIPOTr€OJIOTMYECKUX CBOMCTBAX TOPHBIX IOPOJ (IPYHTOB).
B pe3ynpraTe BBHIIOTHEHHUS JTa0OPAaTOPHBIX paboT OyAyIIHe CHEeIHATHCTHI
npuoOpeTyT HeoOXO0IMMbIE TEOPETUYECKUE U NMPAKTUUECKHE 3HAHUS, KOTO-
pBI€ TIO3BOJIST NMPABWIBHO OILIEHUBATH NPUPOJHBIEC YCIOBUS 00BEKTA CTPOH-
TEJILCTBA.



JlabopaTopuasi padora 1. ONPEAEJEHUE U U3YYEHUE
TJIABHEUHIUX MTOPOJOOBPA3YIOIIUX MUHEPAJIOB

Hean padorsr: 1. [IponsBecTn onpeneneHne 1 onucaHue oOpasIoOB MO-
POI000pa3yIoIINX MUHEPAJIOB 110 BHEIIHUM NpH3HAKaM. 2. M3y4nTs rinas-
HelIIre nopo0o0pa3yomye MUHepabl.

Marepuanbl: pa3laTouHbIil Marepuan KOJUIEKIIMK MHHEpPAJIOB, IIKasa
Mooca, ¢nakonsl ¢ 5-10%-Ho# consHOW KHUCIOTOH, (haphopoBbie ILIa-
CTHHKH, CTEKJIO, JTyIIbl, KOMIIac, pabouas TeTpab.

1.1. KpaTkue cBeieHUs 0 MHUHepaaax

Munepanom Ha3bIBAIOT €CTECTBEHHBIC XMMHUYECKHE COCOUHCHHS WIIH
CaMOpOJIHbIE 3JIeMEHTHI, 00pa30BaHHBIE B HeJpax 3eMHOW KOpPHI MM Ha
MOBEPXHOCTH B Pe3yJbTaTe PasHOOOPa3HBIX (U3MKO-XMMHUYECKHX IpOIec-
COB.

BonbIIMHCTBO MHHEPAIoOB TBepabie (KBapll, Jiex), BCTPEUAIOTCS TaKKe
xuakue (pTyTh, BOAA) U razoobpasHble (yriiekuciora). Becero muHepainos
6onee 2000, a ux Ha3BaHUU MOYTH BTPOE OOJIbILE, TAK KAK HEKOTOPHIE MHU-
HepaJibl IMEIOT HECKOJIbKO Ha3BaHMH B 3aBHCHMOCTH OT Pa3JIMuus IMpU3HA-
KOB, KOTOpPBIE ITTO3BOJISIOT TOBOPHTH O PasHOBUAHOCTIX. M mmmb okoio
50 MuHEpanoB SBIAIOTCS IIHMPOKO PACIPOCTPAHEHHBIMA M U3 HUX COCTOMT
OCHOBHAsl Macca TOPHBIX TOPOJ, TOITOMY WX HAa3bIBAIOT HOPOO00GPA3yio-
wumu.

BoNIBIIMHCTBO TBEPABIX MHUHEPAIOB Kpucmaiiuuweckue. JIi1s HUX Xa-
PaKTEepHO HAIWYUE KPUCTAJUTMUECKOM pelleTKH (MOHBI M aTOMBbI Pacolio-
KEHBI YIOPSIOYCHHO) M aHHM30TPOMHOCTh (HEOJMHAKOBbIE (U3MUYECKHE
CBOMCTBA B PA3NUUYHBIX HANpaBlIeHUsIX). MeHblas Tpylna MHHEPAJIoB
amopguan, XapakTepusyooasca OTCYTCTBHEM 3aKOHOMEPHOTO PacIojo-
KeHUst aToMOB. /11 JaHHBIX MUHEPAJIOB XapaKkTepHa U30TPOIHOCTh — OJH-
HAKOBOCTh (PU3UUECKUX CBOWCTB MO BCEM HANPABICHHSM.

ITo mpowmcxoxaeHHIo (reHe3Hucy) MHHEpPANbl TOJPA3JEsIoT Ha JIBE
TPYIIIBL: SHJIOTEHHBIC U 3K30T€HHBIE.

Anoozennvie MuHEpaibl 00pa3yroTCsl B HEpax 3éMHOM KOPHI B Pe3yilb-
TaTe ACHCTBUS BBICOKHX TEMIIEPATyp, MABJICHUH M XMMHYECKH aKTHBHBIX
BemecTB. Pasnuyaror cienyromye myT o0pa3oBaHus:

a) mMazmamuyeckuii — MAHEPaJbl 00pa3yloTcs U3 MarMaTH4ecKoro pac-
IJ1aBa MpU €ro 3aCTbIBAHWU W KPUCTAJIM3AlUU Ha OOIBIINX FJ'[y6I/IHaX B
3€MHOM KOpE;



0) nHeemamoaumoeslii — MUHEPAIbl 00Pa3yIOTCS MIPH B3aUMOICHCTBHI
IIapoB M I'a30B MEXIy co00i MM C paHee BO3HUKIIMMHU MUHEpAJIaMH;

B) 2UOpOmMeEpMaNbHbLii — MUHEPAIBl 00pa3yloTCs MPH y4aCTHH TOPSYUX
BOJIHBIX PAacTBOPOB JIMOO B pe3yJbTaTe BO3/ACHCTBUS MOCIECIHUX HAa MUHE-
paiibl OOKOBBIX TIOPOJI;

T) 8yIKAHUYECKUIl — MUHEPAIIbl 00pa3yloTcs NPH U3BEPKEHHM BYJIKa-
HOB ¥ 3aCTBIBAHUH Marmbl, N3JIMBIIEICS Ha TOBEPXHOCTh B BUJIC JIABHI;

) Memamopguueckuit — MUHEpaIsl 00pa3yloTcs B pe3yibTaTe Tiry0o-
KOro ImpeoOpa3oBaHMs paHee CYILECTBOBABLIMX MHHEPAJIOB IIPU BO3ICH-
CTBUM Ha HHMX BBICOKHX TEMIIEpATyp, HABICHHI W XUMHYCCKH aKTHBHBIX
BEIICCTB.

Dk302ennble (0camOUHBIE) MIUHEPAIBI 00Pa3yIOTCS U3 paHee CYIIECTBO-
BaBIIMX Ha MOBEPXHOCTH WM BOJM3HM HEE B YCIOBHUSX, OJM3KUX K aTMO-
cthepHbIM. Pazinuyarot creayromnme myTH 00pa3oBaHus:

a) oca)k/IeHHe CoJiell U IPYTuX COeMHEHHH B BOJHBIX OacceiHax;

0) pazioxeHre MUHEPAJIOB Ha Cyllie (BBIBETPUBAHUE);

B) 6I/IOFCHHI)IC IMPOUECCHI, CBA3AHHBIC C )KU3HCACATCIIbHOCTEIO MUKPOOP-
TaHU3MOB U PA3JIOKECHUEM OPIraHUYCCKUX BCUICCTB.

MuHepaibl 0 XUMHYECKOMY COCTaBY KIaCCH(DUIMPYIOT:

a) Ha CWJIMKATHI U aJTFOMOCHIIMKATBI;

0) COIH KUCIOPOAHBIX KUCIIOT (KapOOHATHI, Cymb(aThl, pocdarer);

B) OKHCIIBI M THIPOOKHCIIBI;

T') TAJIOUJIBI;

Il) CyTb(hUIBL,

€) CaMOpPOTHBIE DIIEMEHTHI.

OCO0EHHO HMIMPOKO PacIpOCTPaHEHbl B 3¢MHOW KOpe MHMHEpalibl Kilacca
ciInKaToB (85 % 3eMHON KOPHI 710 TTIyOHHBI 16 KM).

1.2. Onucanne MIHEPAJIOB

OmnmcaHue MUHEpaia MPOU3BOAUTCS MIepe]] ONPEACICHUEM ero Ha3BaHUs
mo gopme ompeaenwTeNs, mpeacrapieHHor B Tabm. 1.1. Ilpu saTom rpads
1-8 zamomusiroTes mpu padote ¢ oOpasmamu, a rpader 9, 10 — mocne nua-
THOCTHUKHY MHHeEpaa.

Ta6nuua 1.1. XapakTepucTuka nopoaooodpa3yoimux MUHHEPAJIOB

Juarno- | Ha3Banue muHe-

Ne | TBep- Iper |Cmaii-| U3- TIpume-
bneck | Liper CTHYECKHE | palia, XUMHYe-
IL 1I. | IOCTh YepThl| HOCTh | JIOM . HEHHUe
MIPU3HAKH CKHii cocTaB
1 2 3 4 5 6 7 8 9 10




[IpaBunpHOE ommMcaHWe 00Opas3ma, KOTOPOE SBIIETCS HEOOXOIMMBIM
yCIOBHEM IJIsl €ro JAanbHEHIIeld JUarHOCTHKM MaKpOCKOIMMUYECKUM METO-
JIOM, BO3MOKHO TIPH OBJIAQJEHHH METOJIMKOW OIpeeseHus] (U3NIeCKuX
CBOHCTB M ()OpM HAXOXKAEHHsS MUHEpasoB B npupone. [Ipu sTom HeoOXo-
JIIMO TIOMHHUTb, YTO HEKOTOpbIe (PU3NUECKUE CBOMCTBA MOTYT OBITH OJMHA-
KOBBIMH y Pa3JIMYHBIX MUHEPAJIOB U, HA00OPOT, OJHO KaKOe-JInOO CBOWCTBO
(HampuMep, IBET WU MJIOTHOCTh) MOXKET U3MEHATHCA Yy OJHOTO M TOTO K€
MUHepaa.

BaxuedmmMu (GU3NUECKUME CBOMCTBAMH MHHEPAJIOB, KOTOPHIE HEOO-
XOIMMO YCTaHOBHTD B IIENIAX WX JUATHOCTHKH, SBISIOTCS [IBET, IBET YEPTHI,
OJrecK, TBEPIOCTh, CIIAHHOCTH, U3JIOM H APYTHE CBOWCTBA, MPHCYIIUE OT-
IeNbHBIM MHHepanaM. Bo n30exaHume ommOOK (pH3MUEcCKHue CBOWCTBA MH-
HEpaJoB CICAYET ONPENeNITh Ha CBEXKUX MOBEPXHOCTIX H3JIOMA.

LiBer munepaja. MuHepanbl MOryT OBITh CAMBIMH Pa3IMUHBIMH TI0
OKpacke — OT OeClBETHBIX A0 4epHbIX. OKpacka MUHepaia 00yCIOBIMBAET-
cs XUMHMYECKHUM COCTaBOM CaMOT0 MHHepaja, 0COOEHHOCTSIMHU €T0 CTPYK-
TYpbI, HAJIMIUEM MCXaHUYCCKUX an/IMeceI‘/i. B cBs3u ¢ aTUM pa3HbIC MUHEC-
pajibl MOTYT UMETH OI[I/IHaKOBHﬁ IBET U OAWH U TOT K€ MHUHEPAT MOXKET
HUMETh Pa3HOOOpa3Hyr OoKpacky. Hampumep, kBapi oOB9HO OecIBeTeH, HO
MOJKET OBITh OKpAIleH B TaKWe IBeTa, KaK (DHOIICTOBBINA, YSPHBIH, TbIMYA-
THIH, 3€MeHbId U Ap. LIBeT sBIsSeTCS MOCTOSHHBIM MPH3HAKOM JIUIIb JUIS
HEMHOTHUX MUHEPAJIOB, U OONBIIMHCTBA JK€ 3TOT MPU3HAK HETIOCTOSHCH.

Jns ompernencHus IBeTa MUHEpana HEOOXOIMMO HMMEThb CBEKYHO IO-
BEPXHOCTH M3oMa. L[BeT MuHepasa ycTaHaBIMBAETCS Ha ria3, ITyTeM CPaB-
HCHUA C XOPOMIIO 3HAKOMBIMHU NIPEAMETAMMU.

[Ber yeptsl. [Tox BETOM YEePTH MOHUMAETCA I[BET TOHKOTO MOPOIIKA
MuHepasa. LIBeT uepThl B psAae CllydaeB COBIAJAeT C I[BETOM MHHEpaia B
kycke. OTHaKO MHOTHE MUHEPAIBI HIMEIOT B KYCKE OJIMH IIBET, a B pa3ipoo-
JICHHOM WJIM TIOPOIIKOBATOM COCTOSHMH — Apyrod. Hampumep, muput B
KyCKE 30JIOTHCTBIH, a B MOPOIIKE 3eJIeHO-4epHbIi. [[BeT uepThl sBiseTCS
0oJtee MOCTOSTHHBIM JAMAarHOCTHYECKUM ITPU3HAKOM, YEM OKpacKa, a Cliello-
BaTeJbHO, N OoJiee HameXKHBIM. J{JIs ompeneNieHns [[BETa YePThI IPOBOASAT
UCTBITYEMBIM MHHEPAJIOM I0 mepoxoBaroir hapdoposoii riactuake. Mu-
Hepasbl, TBEPIOCTh KOTOPHIX BhIIe TBEpHocTH (apdopa (6—6,5), He maroT
Y4epThl, a OCTABJISIOT Ha (hapdope HapanvHy.

Buaeck. breck MmuHepana 00ycIoBIMBaETCS CIOCOOHOCTBIO €TO TIOBEPX-
HOCTH OTpa)kaTh MANAIOMINK CBET. BIecK 3aBHCHUT OT MHOTUX MPHUYHMH: IO-
Kazarens MPeJOMIICHHUS, XapaKTepa OTpaKaroliei TOBEPXHOCTH, TPEIIHHO-
BaTOCTH, BKIIIOYCHUH IIOCTOPOHHUX TEI U T. [I.



[To Girecky MuUHEpAaITBI TOIPA3IEIAIOT Ha IBE TPYIIIIHL.

Munepanvi ¢ memaniuyeckum u mMemanio8uOHvim Oaeckom. Mune-
paibl ¢ METaJUTMYECKMM OJIECKOM MNPaKTHYECKH AAI0T YEpHYIO 4epTy, He
NPO3payHbl Jla)ke B TOHKMX IUIACTUHKAX, MMEIOT OOJBINYIO IJIOTHOCTh
(00b14HO OoubIIe 4). MeTaumn4yeckuil OJICCK HAITOMHHAET OJICCK TIOBEPXHO-
CTH CBEXeoOpaboTaHHOTO MeTaia (MUPUT, TAICHUT, MarHeTur). Takum
OJIecCKOM TakXe 00JIalafoT CaMOPOHBIE 3JIEMEHTHI (30JI0TO, IUIATHHA, Ce-
pebpo), MHOTHE CYTH(PUIBI U OKHUCIIHI JKelle3a, TAIOIIHe IBETHYIO YePTYy.

MertammoBuaHbIH (TIOIyMeTaTHIecKnii) O1eck HalmoMHUHAeT Oneck Imo-
TYCKHEBIIIEH MOBEPXHOCTH MeTaia (Tpadur).

Munepanovt ¢ nememaniuueckum oOneckom. B TpyIme MHUHEpaoB ¢
HEMETaJUTHIECKUM OJIeCKOM BBIACIIIIOT CIIeAYIONIe BUIBI OJecKa:

anMa3zHplil — 9Ype3BbIYANHO ApKUil, HCKpALIHiics (anma3s);

CMEKAHNHBIE — HATIOMHHAET OJIECK IOBEPXHOCTH CTeKNa (KaJIBLIMT,
KBapll Ha TPaHAX KPHCTAJUIOB), OYEHb PACHPOCTPAHEH CPEeIy IPO3pPayHbIX
MHUHEPAJIOB;

nepAaMympoeblii — HAlIOMUHACT PayKHbIC MEPENUBBI MEPIaMyTPOBOM
MOBEPXHOCTH PaKOBHHBI, XapaKTepeH Il MUHEPAJIOB C BECbMa COBEpILECH-
HOW M COBEPIICHHON CITAHOCTRIO (CII0/Ia, TAbK);

JHCUPHBLIL — TIOBEPXHOCTh MUHEpaTa KaXKeTcs, Kak Obl CMa3aHHOW TOH-
KO IJICHKOH xupa (HeenrnH, KBapll Ha U3JI0OMeE);

wienKogucmolil — HATIOMUHACT OJICCK IIENKOBBIX HHTCH, XapakTepeH
JUTS MUHEPAIIOB C BOJIOKHHUCTBIM CTPOCHUEM (acOecT, CEIICHHUT);

Mamoewlit — OIIECK Y MHHEPAJIOB MPAKTUYECKUA OTCYTCTBYeT. OOBIYHO
MHHEPAITBI UMEIOT MOPUCTYIO WIH 3EMIIMCTYIO HEPOBHYIO TIOBEPXHOCTH (Ka-
OJIMH).

s MUHEpanoB JaHHOM IPYIIIbl XapaKTEPHO TO, YTO OHU JAOT CBETIIO-
OKpAIlEHHYIO0 4E€pTy WJIM YE€PTHI HE JAIOT COBCEM, a TAKXKE, KAK IPABHUIIO,
AMEIOT HEOOJIBIIYIO TUIOTHOCTD (0OBIYHO MEHBIIE 4).

[Ipu onpeneneHnn 6i1ecka HEOOXOAUMO TIOMHUTE:

— GIeck ciemyeT HaOJIIOAaTh Ha CBEXEH TOBEPXHOCTH H3JIOMa;

— [IpH OTIpe/IeIeHNH OJiecKa IIBET MUHEpaja He IPUHUMAETCS BO BHH-
MaHHe.

TBepaocts. Ilog meepoocmblo MOHUMAIOT CTENEHb COMPOTUBIICHHS
BEIlECTBA MHHEpasa lapanaronemMy AeHCTBUIO KaKOro-JIMOO OCTpHs WIH
ZIpyroro MuHepaia. TBepAOCTs MUHEpaTa — OOWH W3 BaXHEUIINX JHArHO-
CTHYECKUX IMPHU3HAKOB. JTO CBOWCTBO 3aBHCUT OT CTPYKTYPHI IPOCTpaH-
CTBEHHOM pEIIeTKH M XapaKTepa CHJI CHEIUICHHS MaTepHUaNbHBIX YaCTHIIL,
CllaraoIux pemieTky. TBepaocTh MHUHepaia B aOCOJIOTHBIX €AWHHUIAX
OTIpeNIeNIeTCSl OYEeHb PEAKO, TaK KaK 3TO TpeOyeT CHenHaIbHOTO 000pyIo-
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BaHWA. B mpakTHke OOBIYHO TBEPAOCTH OMPEACNIAIOT B OTHOCHTEIIHHBIX
eIMHUIIAX 110 JecsTHOATBHOM miKane Mooca (Tadm. 1.2).

B Ty mkany BKIIOYEHO AECSATh MHHEPAIOB C IOCTOSIHHOM, N3BECTHOU
TBEPAOCTHIO (3TAJIOHBI), TPUYEM KaXK/IbIH IOCIEAYIOIUA CBOMM OCTPBIM
KOHILIOM Iiapamnaet Bce npeasiaymue. [lopsakoBelii HoMep MUHepasia B 3TOH
1IKaJe ONpeJeNsaeT €ro OTHOCUTEIbHYIO TBEPJAOCTh. B MONeBbIX yCIOBHSIX
JUIs OPUEHTHPOBOYHOTO OMNpEIENCHHUS TBEPJOCTH MHHEPAIOB 4YacTO HC-
MOJIB3YIOT YIPOILICHHYIO MIKaly, COCTABICHHYIO U3 MOAPYYHBIX MIPEAMETOB
(tabm. 1.2).

Jlis ompeneneHus TBEPAOCTH MHHEpalla HEOOXOJUMO IO €r0 CBEKEH
(HEeBBIBETPEHHOH) MOBEPXHOCTH IPOBECTH, CJIErKa HAJaBIIMBasi, OCTPHUEM
MHHEpana — 3TajJoHa M3 MKaiael Mooca, HauuHas OT Oojee MSTKHX.
ITpu 3TOM HEoOX0aMMO HAOINIIOAATh, KAKOW M3 MHHEPAIOB JaeT 4epTy (Iu-
1IeT) ¥ KakoW OCTaBiseT LapamuHy. TBepHoCTh UCIBITYEMOIO0 MUHepala
OyzeT BbILIE MOCIEIHET0 MHHepalia, AABIIEro 4YepTy, U HIKE IEepBOro,
OCTaBUBIIETrO lapanuHy. HampumMep, KaJlbIUT U Bce NMpeIblIyIIie MHHEpa-
JIbl OCTABJISIIOT YEPTY Ha MIOBEPXHOCTH MCIIBITYEMOT0 MUHEpaia, a (III0OpHUT
U BCe IMOCIEIYIOIIME €ro napamaroT. TBepJoCTb HCHBITYEMOr0 MHUHEpasa
onpenenurcs kak 3,5. Ilpu onpeneneHuu TBEpIOCTH 3EPHUCTOTO arperara
ynoOHee napamnarh €ro 3epHaMH 10 3TaJIOHY IIKaJbl. TBEpAOCTh OONBIINH-
CTBa MUHEpAJIOB KoJieOaeTcs B mpenenax oT 2 mo 6—7. MuHepaisl ¢ 60J1b-
IIeH TBEPAOCTHIO BCTPEUAIOTCS PEIKO.

Ta6nuna 1.2. llkana TBepAOCTH MHHEPAJIOB

TBepnocTh MuHepabl- TpeaveTst TBeproctb
o mkaie Mooca JTAJIOHBI o mikaixe Mooca
1 Tansk I'padut msrkoro 1

KapaH/aiia

2 T'umc Horotb 2-25
3 Kanpuur BponzoBast MoHeTa 3,5-4,0
4 dmooput CTEKJI0 OKOHHOE 50
5 Amnatur - -
6 Oprokna3 CTMBHOH,H 0K, 6,0

WIJIa MIBEHHAs
7 Ksapit Hanuneauk 7,0
8 Toma3z - -
9 Kopyna - -
10 Anmas - -

CnaitHocTb. Cnaiinocmobro Ha3bIBaCTCsl CIIOCOOHOCTh KPHCTAIUIOB H
KPUCTaJUTHYECKUX 3EPCH PACKAIBIBATHCS MU PACHICIUIATHCS IO OMpee-
JICHHBIM TJIaIKUM [apajuIeIbHBIM IIOCKOCTSAM, Ha3bIBAEMBIM /JIOCKOCMAMU



cnatinocmu. CaifHOCTh SIBISIETCS BaXKHEHIINM JIHATHOCTHYSCKUM IPH3HA-
KOM ¥ XapakTepHa TONBKO A KPHUCTAJUIMYECKUX MHHEPAIOB. DTO CBOA-
CTBO KPUCTAJUTHYECKUX MHHEPAIIOB CBS3aHO C MX BHYTPCHHHUM CTPOCHHEM,
TaK Kak IPOSBISICTCS B HANPABICHHUSX, HapaJUICIbHBIX HAHOOJee yAaacH-
HBIM Jpyr OT Jpyra IUIOCKHM CETKaM KPHCTAUIMYECKOH pelIeTKH
(puc. 1.1).

: -..i
T h
I oo~ -
|
I '
-
Pl oy
V

Puc. 1.1. Kpucramnmmueckue pereTky HeKOTOPbIX MUHEPAJIOB:
@ — Me/ib — CHAaifHOCTh OTCYTCTBYET; 6 — aJIMa3 — CHAiHOCTh, COBEPILICHHAs B YEThIPEX
HAIpPAaBICHUSX; 6 — FPA(UT — CIAHOCTh BECbMa COBEPILICHHAS

s omHOTO M TOrO XKe MHHEpaja Bcerja HaOmomaercs ojHa (opma
CMaHOCTH HE3aBHCHMO OT BHEIIHEH (HhOPMBI KPUCTALIIOB HIIM KPHCTAJLIH-
YEeCKHX 3epeH. Pa3nuuaroT ciaemyronme BUIbl CIIARHOCTH:

cnaitnocms eecoma cosepuiennasa (puc. 1.2, a) — MHHEpaibl JIETKO
PACIIETUISIOTCS MO IIOCKOCTSM CIHAWHOCTH Ha TOHKHE JIICTOYKHU HIIH ILja-
CTHHKH (CITIOIBI);

cnaiinocms cosepuwennasn (puc. 1.2, 6) — nox jneiictBreM cnabbix yia-
POB MHHEpaJ paCKalbIBACTCs Ha TJIAJKKUE Mapajuie/IbHbIC MTACTHHKH, KyOH-
KM | T. 1. (KaJIBIIUT, FAJINT);

a 6

Puc. 1.2. Buapl ciaitHOCTH MHHEPAJIOB: d — BECbMa COBEpPILECHHAs (CIII0/2);
6 — coBepILeHHAs (KaIbIUT)

9



CRAIIHOCMb Heco6epUieHHas — TIPU pacKosie o0pa3yloTcs OOIOMKH C
HEPOBHBIMH TIOBEPXHOCTSIMHU, IUIOCKOCTH CIIAHOCTU PEJIKH, OOHApy>KHBa-
I0TCS C TPY/IOM (anaTuT, OJMBUH);

CRAiiHOCMYb 6eCbMaA HECO6EPUIeHHAA — TPAKTUYECKU OTCYTCTBYET
(xBapw). [Tpu ynape oOpa3yroTcs 00JOMKH ci1y4daitHOMH (OPMBL.

Hano ymers oTiM4ath IUIOCKOCTH CHAMHOCTH OT IpaHed KpHcTajuia:
IUTOCKOCTH CIIaifHOCTH MMEIOT 00Jiee CHIIbHBIN OJIECK M CBEXHH BUII, KpOME
TOTO, MIOBEPXHOCTH CNAHHOCTH 00pa3yloT psI MapajuleNbHBIX IPYT OPYTyY
IJIOCKOCTER. Y KPUCTAJUIMUECKHUX arperatoB CIaHOCTb ONpPEneisieTcs JIst
OJIHOTO 3€pHa, a HE B [IEJIOM JJIsl BCETO 00pas3Ia.

N3nom. Tlon uznomom MOHUMAIOT MTOBEPXHOCTH PACKOJIA, MPOIICALIYIO
B MHUHEpaJie He 10 CMIaiHOCTH. Pa3nu4aroT ciaeayromume BUaAbI H3I0Ma:

3epHUCmbLI — XapaKTepeH A MUHEPAJIOB, MMEIOLIUX 3ePHUCTOE CTPO-
eHue (TUIIC 3epHUCTHIN, alaTuT);

3eMAuCmbLil — TIOBEPXHOCTh W3JIOMa IIEpOXOBaTas, Kak Obl MOKPHITA
MBITMHKAMU (KaOJIHH, TUMOHHT);

paxosucmotii (puc. 1.3, a) — HAMOMHUHAET BOTHYTYIO MJIM KOHIIEHTpHYE-
CKH BOJIHUCTYIO TIOBEPXHOCTh PAKOBHHBI, TIPUCYII Yallle BCEr0 MUHEpajaM,
JIMIICHHBIM CHaHOCTH (KBap1L, OMai);

3ano3ucmetii (puc. 1.3, 6) — IpUCYI MUHEPAIaM BOJOKHHCTOTO, HIOJIb-
YaTOro CTPOCHMS, ITOBEPXHOCTh M3JOMa IOKPBITA 3aHO3aMH, OPUEHTHPO-
BaHHBIMU B OJTHOM HalpaBJiieHUH (poroBasi oOMaHKa, CEJICHHT);

HepoGHblil — OTINYACTCS HAINYMEM HEPOBHBIX, HEOINPEIEIEHHO BBIpa-
JKCHHBIX TIOBEPXHOCTEH (HedennH).

a o

Puc. 1.3. Buasl nznoma MUHEpanoB: @ — paKOBUCTBIN (KBaply);
6 — 3aHO3UCTBIN (pOroBast 0OMaHKa)

ILtotHocTh. [lnoTHOCTS MHHepanoB komeGmercs or 0,9 1o 23 r/em’.
[TnoTHOCTP HamboJee PacIpOCTPAaHEHHBIX B 3€MHOH KOpe MHHEPAlIoB —
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2,5-3,5 r/cv®. TIpn MaKpOCKOIMYECKOM H3yYCHHH MHHEPAIOB ILUIOTHOCT
orpezensieTcst NpUOIN3UTEIbHO, TyTEM B3BEIIMBAHUS MUHEPAJIOB Ha JIa/10-
Hu. [To TIOTHOCTH MUHEpabl OJPA3AEISIOTCS Ha TPHU TPYIIbL: J1eeKue —
o 2,5 (runc, cepa, ranur); cpeonue — 2,5-4,0 (Kanpmur, KBapil, MOJICBbIC
LITATHI); maxyceavte — 6oiee 4,0 (6aput, pyaHbIC MHHEPAIbI).

Psiny MuHepasoB npucymm oco0ble (crieruuuecKie) CBONCTBaA.

Peakyus c conanoil Kucaomou. D10 CBOICTBO XapaKTEPHO ISl MHOTUX
MHUHEpaIoB Kiacca kapOoHaToB. Ha MuHepam KamaroT ciaaObIM BOIHBIM
(5-10%-HpIM) pacTBOpOM COJISAHOM KHCIOTH. Hannume kapGoHaTOB OOHA-
PY>KHBAETCS 110 BCKUIIAHUIO, T. €. TOSBJICHHIO ITy3bIPHKOB YIIIEKHUCIIOTO Ta3a.

Maznumnocms — 3TO CBOMCTBO IPUCYINE HEKOTOPBIM JKEJIE30COJEp-
KaIlUM MHUHEpayiaM (MarHeTuT, nuppoTuH). [IposBisiercst B TOM, 94TO MH-
Hepayl, 00JIa/latolii MarHUTHBIMU CBOMCTBAMHM, OTTAJKUBAET WIIM NPUTA-
I'MBAeT MarHUTHYIO CTPEJIKY.

BKyc — Ha BKyC OIIPEAEISIOTCS TOJIBKO HEKOTOPHIE PACTBOPUMEBIE B BOJIE
MUHepaibl. Hampumep, 1o BKyCy MOXHO OTJIMYUTH TallUT OT CHJIbBUHA.
[Tocneanuit — ropbKO-COJIEHBIH U CJIErKa LIUIIJIET S3bIK.

/eoiinoe nyuenpenomienue — 3T0 CBOWCTBO OCOOCHHO XOPOIIO BBIpa-
JKEHO y TIPO3PavyHON pa3HOBUIHOCTH KaJIbIIUTa — MCJIAHJICKOTO mmara. Ecin
yepe3 HEro paccMaTpuBaTh IIPUQGT KHATH, TO BO3HUKAET IBOHHOE €ro
n300pakeHuHe.

Hlepoxosamocms u yHcuprocms — pazauvaloT HA OIIYNb )KUPHBIC MHU-
Hepasbl (TaJIbK, KaOJIMH) U cyXHue (TOIIuE), TP OLIYIIBIBAHWHN WJIH pacTHpa-
HUM KOTOPBIX CO37AeTcs OIIyIIEHHE CYXOCTH, IIEpPOXOBAaTOCTH (OOKCHT).
ITopomok ux Jerko CAyBaeTcs ¢ pykK.

1.3. ®opMBbI HAXOKIEHHUSI MUHEPAJIOB B PUPOJIE

Munepaisl B IPUPOJE PEIKO BCTPEYAIOTCS B BUAE OTIEIBHBIX KPUCTAI-
noB (puc. 1.4, a, 6, ) wim ux cpoctkoB (puc. 1.4, 2). Yale onn 0Opas3yroT
€CTECTBEHHbIE CKOIUICHUS 3€peH WM KPHCTAaJUIOB, KOTOPHIE Ha3bIBAIOTCS
azpezamamu.

®dopmMa MUHEPAIBHBIX arperaToB 3aBUCHT IJIaBHBIM 00pa3oM OT YCIIO-
BUil nx oOpasoBaHus. HamOonee THIMYHBIMM arperaTtaMmu SIBISIFOTCS Clie-
JIyIOIINe:

3EPHUCIMO-KPUCMANAUYeCKUe — CIATraloTcsl KPUCTAUIMYECKUMH 3ep-
HaM¥ Pa3IMYHBIX MHHEpAJIOB, HHOTZA B KOMOMHAIIMU ¢ Xopouio obpaso-
BaHHBIMH KpucTaintaMu. Cpeau HUX 10 (popMe 3epeH Pa3INdaioT: a) 3epHH-
CTHIE, HIMEIOIINE M30METPHICCKYI0 (opMy 3epeH (IIMPUT, KaMEHHas COJlb,
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marHetur) (puc. 1.4, a); 6) cTomdoUaTeie, MECTOBATHIC, BOJIOKHUCTHIC, NMe-
IOIIME BBITAHYTYIO (opMy (poroBas OOMaHKa, CEICHUT, aHTUMOHHUT, ac-
oecr) (puc. 1.4, 6); B) yenryivarsie, TIMCTOBATHIC, IUTACTUHYATHIC, UMCIOIIUE
wiockyto hopmy (rpadut, Tanek, cirona) (puc. 1.4, 6);

Puc. 1.4. ®opMBbI KPUCTAIUIOB MUHEPAJIOB:
a — U30MeTpuYecKast (MarHeTHT); 6 — BBITSHYTAs! B OAHOM HalpaBICHUH
(aHTHMOHMT); 6 — BBITSHYTAs B JIByX HANPaBICHHUAX (XJIOPHT);
2 — IBOWHHUK KPHUCTAJIJIOB THIICA

3emaucmple — HAIOMUHAIOT 110 BHEIHEMY BHIY PBIXJIYIO MOYBY (Kao-
JIMHUT), OOBIYHO MAYKaIOT PYKH, JETKO PAaCTUPAIOTCA. XapaKTEpHBI A
CKPBITOKPUCTAJUINIECKUX B aMOP(HBIX MHHEPAJIOB;

naommuple (CKPHITOKPUCTAIUINIECKUE) — COCTOSIT U3 O4EHb MEIKHX KpH-
CTaJUIOB, BUAUMBIX TOJBKO I10Jl MUKPOCKOIIOM (XaJILE/I0H);

Opy3bl — TIPEJICTABIIAIOT COOON HE3aKOHOMEpHBIE CPOCTKH KPHUCTAJLIOB,
MIPUKPEIUICHHBIX OJHUM KOHIIOM K 0OIIeMy OCHOBaHHUIO (TOPHBIH XpyCTalb,
kBapn) (puc. 1.5, a, 6);

wgemKy — TeCHO CPOCIIMECS TPAHAMHU KPUCTAJUIBI, BHITSHYTBIE B OJTHOM
HaTpaBJIeHUY;

dendpumout (puc. 1.5, ) — 0OpasyroTcsi npu OBICTPOI KpHCTAIUIN3AIMN
MHHEPAIBHOTO BEIECTBA B TOHKHMX TPEUIMHAX M IOpax mopoxasl. Menbuaii-
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mye KPUCTAIBl HAapacTaoT APYr Ha Apyra, oOpasys mpu 3ToM (OPMEL,
BHEIIIHE HAIIOMHHAIOIINE BETOUKU JepeBa, JeIsHbIE y30pbl HA OKHAX U T. .
JleHipuTHl XapaKTepHBI 1J1s1 OKUCIIOB Maprasiia, cepedpa, Mesiy;

Puc. 1.5. ®opMbl HAXOXK/ICHUSI MUHEPAJIOB B IIPHPOJIE:
a, 6 — Ipy3bl KPUCTAIIIOB TUIICA ¥ KBAPLA; 6 — JICHAPUT MapTaHIEBBIX
COC/IMHEHHMIT Ha U3BECTHSKE; 2 — CEKPELUsT; O — JKEO0/1a; e — IapOBUJIHbIC
KOHKPEIUH; Jic — IOYKOBUIHBIE HATCUHBIE (hOPMBI

oonumel — OKpyrisie oOpasoBanus (1o 10 MM B TonepedHNKe) KOHIIECH-
TPHYECKU-CKOPIYNIOBAaTOT0 cTpoeHns. OOpa3yroTcss Ipu HAKOIJICHUH MH-
HEpaJbHOTO BEIIECTBA BOKPYT IECYMHOK WM OPTraHMYECKHX OOJIIOMKOB
(TMMOHUT, OOKCHT);

ceKkpeyuu — TOJOCTH B FOPHOM MOPOJAE OKPYIJION MM HENPABUIBHOMN
(OpPMBI, YaCTMYHO WJIM TOJHOCTHIO 3allOJIHEHHBIE MHHEpAJIBHBIM Bellle-
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ctBoM (puc. 1.5, 2, 0). PocT cekpenu MPOUCXOIUT OT Mepudeprn K IeH-
Tpy. KpynHble cekpenyu ¢ ocraBLIeHcs] B cepeirHe IyCTOTOH Ha3bIBAIOTCA
arceodamu (puc. 1.5, 0). Cexperuu 10 10 MM B AHaMeTpe Ha3bIBAIOTCS MuUH-
oanunamu,

KOHKpeyuu — 1IapOBHU/IHbIE WM OBAJIbHBIE 00pa30BaHMsl OOBIYHO paju-
aNbHO-Ty4HucTOro crpoeHus (puc. 1.5, ¢). OOpa3yroTcsi ImyTeM OTIOKEHHUS
MHUHEPaJIGHOTO BELIECTBA BOKPYI KaKOro-JIMOO LEHTpa KPUCTAIIM3ALH.
Poct MuHEpanbHOTO BelllecTBA MPOMCXOAUT OT IEHTpa K nepudepun. Pas-
Mep CaMblii pa3lU4YHbIii — OT HECKOJbKUX MHUIUIUMETPOB JO HECKOJBKUX
METpOB B quameTpe. B Busie KoHKpelmii BeTpeuaroTces: Gochoput, MapKasur;

Hameunvle HopMbl MUHEPATHHBIX BEHIECTB (CTAIAKTHTHI, CTAIATMHTBI,
MOYKOBHU/IHBIE (popMbI, pHC. 1.5, o) 00pa3yroTCs B MyCTOTaX TOPHBIX OPOJ
3a CYET HENPEepPHIBHO MOCTYMAIONMX JJIMTEIBLHOE BPEMs KOJUIOMIAIIBHBIX
pacTBopoB. B HaTeuHBIX (popMax BCTpeHarOTCs MUHEPabl JUMOHUT, Xaj-
LEJIOH, KaJbLUT, MAJAXUT H Jp.

Kpome ykazaHHBIX BbIlle (opM MHHEpasibl 00pa3yloT Ha MOBEPXHOCTH
TOPHBIX IOPOJ TOHKHE IIJICHKHU, HAa3bIBACMBIC 8bLYGEMAMU VI KOJIEMAMU.

1.4. Onpenenenne HaA3BaHUI MHHEPAJIOB

OmnpeneneHne MUHEPAJIOB OCYIIECTBISIETCSI HA OCHOBE U3YUYCHUS M OIH-
caHus MX (U3NYECKUX CBOMCTB M (OpPM HaxoXIeHUs B mpupoze. IIpexne
Bcero oOpamiaeTcs BHUMaHHE HAa TBEPAOCTh KaK BEJIMYHHY ITOCTOSHHYIO
JUIsl OOJIPIIMHCTBA MHHEPAJIOB, HE 3aBHUCSIIYI0 OT pa3MepoB oOpasua min
KPYIIHOCTH €ro 3epeH B nopoje. [1o TBepJocTH Bce MUHEpabl pa30uThl Ha
cemb rpymni (cM. moapasza. 1.4.1). B cnydae ecinu MEHHEpan HMEeT HEloCTo-
SHHYIO TBEPAOCTb, NPH OINpPEIACNICHHH HY)XHO OpaTh MaKCHUMAaJbHYIO IUIS
JTAHHOTO MUHepasia. B kaxaoi rpymnie MHHEpaisl 0ObEeANHSIOTCS Mo OJec-
Ky B HEOOIbIINE MOATPYIIHI, Ie KaKAbIH MMEET OIpENeICHHBIH HOMED,
IPOTUB KOTOPOTO yKa3aHbl HanOoOJee XapaKTepHbIC NPHU3HAKH, OTIMYA0-
Iye JaHHBIA MUHEpal oT Apyrux. Hampumep, TBepAocTs MHUHEpaia orpe-
neneHa paBHOM Tpem. CrenoBaTelbHO, MHUHEPAT OTHOCHUTCS KO BTOPOM
IpyIIe IO TBEPJOCTH, T. €. K IPYIIIE C TBEPAOCTHIO 2—3.

3arem omnpenensercs Oyneck MuHepana. [ 3Toro HeoOXoAMMO HaTH
CBEXKYIO MOBEPXHOCTH packosna. JlomycTum, Oieck MHHepalla CTEKJISTHHBIMH.
Obpamaemcs k moarpymme | rpynmst || (MrHEpanbl co CTEKISIHHBIM | TIep-
JaMyTPOBBIM OJieckoM). B 3T0if moarpymme umeercs msTe Homepos (27, 26,
25, 11, 13), kaxnoMy W3 KOTOPHIX NPHCYIIE TO WIH HHOE OIPEIEICHHOE
cBoicTBO. Haxoaum, 4to onpenenseMblii MUHEpaJl BCKUIIAET O] AEHCTBU-
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eM CJ1aboi COJITHON KUCIOTHI. MUHEpa ¢ OIOOHBIMU CBOWCTBAMHU UMEET
Homep 13. [lanee mepexomum K mojnpaszaeny 1.4.2, B KOTOPOM MHHEpaJIbl
pacripesieneHsl 0 MHUHEPAJIOTHYECKUM KilaccaM, W MOJ| 3TUM HOMEPOM
HaXOJIMM, YTO 3TO KaJbIUT. ONpe/ieNIuB Bce OCTaIbHbIE CBOWCTBA MUHEpaa
0 CXeMe, YKa3aHHOH BBIIlIE, yOe:K1aeMesl B IPaBUIILHOCTH OTPE/ICIICHHS.

1.4.1. K104 K onpeesieHNMI0 MUHEPAJIOB

I. MuHepaJbl ¢ TBEPAOCTHIO 10 2 BKIIOYHUTEIbHO.

1. C memannosuonvim 6neckom:

MavKaeT pyku, He THOOK — No 1.

2. Co cmeKknAHHbIM UNU WETIKOGUCIbIM O1eCKOM.

CHallHOCTb BecbMa COBEpPLICHHAs, IUIACTHMHKU CHAWHOCTH XpYIKHE.
Bo3MosxeH BOIOKHUCTBIN U MeTKOKpucTaundeckui — Ne 15.

3. C srcupnvim 6eckom:

a) MBUIBHBIHA Ha ourynb — Ne 23;

0) >KEeNThIH, XPYIKHUH, U3JI0M PaKOBHCTBIN — Ne 2.

4. Mamoewuii.

OeIbIiA, 3eMIIMCTHIH, IPH HAMOKAaHUH B BOJIE TutacTudeH — Ne 24,

1. MuHepaJsl ¢ TBEPAOCTHIO OT 2 10 3 BKIOYHTEIbHO.

1. Co cmexnaunvim unu neparamympogvim d1eckom.

a) 3€JICHBIH, CIIOJONOAOOHBIN, JINCTOYKM MO CINAHHOCTH THOKHE, He
ynpyrue — Ne 27;

0) YepHBIH, pacHIeIUIICTCS Ha TOHKUE YIPYTUe TUCTOUKH — Ne 26;

B) CBETJIbIH, pacIleIIsIeTCs] Ha TOHKUE yrpyrue JucTouku — No 25;

T') coJieHbIif Ha BKyc — Ne 11;

J) BCKHIIAeT TPH JCUCTBHUHU COJISTHOM KHCIOThI — Ne 13.

111. MuHepaJsbl ¢ TBepAOCTHIO 0T 3 10 4 BKIIOYUTEIBHO.

1. C memannuueckum éneckom:.

30JIOTHCTHIH, YyepTa 3eneHoBaTo-uepHas — Ne 4.

2. Co cmeKnAHHBIM Ul REPIAMYMPOBLIM OIECKOM:

a) (hMoIeTOBBIH, 3eNEHBIN, TOy00H, MPO3pauHbIil, KyOUKU-KPHCTAIUIBI —
Ne 12;

0) Oenblii, romy0OOH, coBeplIeHHas CHAaHOCTb, MPaMOPOBUIHBIH, He
BCKHIIAET MPHU JIeHCTBIM KUCTIOTH — Ne 16;

B) BCKHITACT NPH JCHCTBUY COJITHON KUCIIOTHI B TTOpoIike — Ne 14,

1V. MuHepaJibl ¢ TBEPAOCTHIO OT 4 10 5 BKIIOYUTEIbHO.

1. C xrcupnvim unu cmexknanupim 61ecKom.

JKENTHIN M 3eJIeHOBATHIHN, Mpo3padnbid — Ne 17.
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2. C Mamogvim unu ciadoHcupubvim 61ecKom:

Oypblii, HENIPO3payHbIi, IPY TPEHUH KYCKOB OLIYILAETCS 3alrax ¥OKeHOH
kocty — Ne 18.

V. MuHepaJsbl ¢ TBEPAOCTHIO OT 5 10 6 BKIIOYNTEIbHO.

1. C memannuueckum unu Mamoewvim 01eCKOM:

a) yepTta uepHast, MarHuTeH — Ne 8;

0) uepta xenro-Oypas — Ne 10;

B) uepTa BUIITHEBast — Ne 7,

2. C HCcupHbIM UnU WeIKOBUCHbIM ONIeCKOM:

a) Oeck TyCKJIBIH, mpocBeunBaeT — Ne 9;

0) 6neck xupHBIH — Ne 33;

B) UepTa 3eJIeHOBaTas HIIH Oypasi, N3JI0M 3aHO3UCTHIH — No 22.

3. Co cmeKknsanHbIM O71eCKOM:

a) TEMHO-3€JICHBIH, YePHBIN, yepTa cepo-3eseHast — Ne 21;

0) cepblii, MEPETUBACTCS B CHHE-TOIYOBIX U 3€JICHBIX TOHax — No 32;

B) 3€JICHOBATO-CEPBIH, JKEITOBATO-3€NIeHbI, uepTa cBeTnas — Ne 29;

T') XKENTOBATHI}, PO30BHIl, MACO-KPACHBIH, MPSIMOYTOJIbHBIE OOJIOMKH IO
cmaiigocTr — Ne 28;

1) OeIBIid, KOCOYTOJBbHBIE 00IOMKH 110 criaitHocTH — Ne 30;

€) cepblif, TEMHO-CEepBbIif, KOChIe YTJIbI 10 criaifHocTH — Ne 31.

V1. MuHepaJsbl ¢ TBEPAOCTHIO 0T 6 10 7 BKIIOYHTEIBHO.

1. C memannuueckum oneckom:

KyOHuecKHe 30JI0THCThIE KPUCTAJUIBI, yepTa yepHas — Ne 3.

2. C HcupHsIM uau CmeKnAHHbIM O1eCKOM:.

a) CHailHOCTh OTCYTCTBYET, OJIECK >KHUPHBIH Ha H3JI0ME, CTCKJISIHHBIA Ha
TpaHsX, U3JI0M PaKOBUCTHIN — Ne 5;

0) OyThUIOUHO-3eJIeHBIN, MeJIKue 3epHa B mopoje — Ne 19.

VII. MuHepaJbl ¢ TBepAOCThIO CBbILIE 7.

1. Co cmexnannvim 61eckom.

a) TBEPIOCTh 9, KpHUCTALTBI 00YOHKOBUAHBIC — Ne 6;

0) TBepAOCTh 8, coBepIleHHAs crnaitHocTh — Ne 20.

1.4.2. XapaKkTepncTHKa MHHEPAJIOB

1. 'padmr (C). Teepoocme — 1; dreck — METaJUIOBUAHBIN; Y6em — OT
CTaJIbHO-CEPOTO JI0 YEPHOTO; U6em uepmbl — CEPOBATO-UYEPHBIH, OJECTS-
IUH; cnaiinocmb — BECbMa COBEpIICHHAS B OJTHOM HAIIPABIICHUU; U3IOM —
MEJKO3EpPHUCTHIH. B mpupome BcTpedaercs B BHIE JIUCTOOOPA3HBIX U de-
IyHYaThIX IUIOTHBIX MAacC B KPUCTAINIMYECKUX ClIaHLAX U rHeiicax. Ilnom-
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nocmo — 2.2 t/em’. Jluaznocmuneckue npusHaKu — KUPHBIA Ha OLIYIIb,
naykaeT pyku, numier Ha Oymare. Krnacc — camoponusie. IIpoucxoacoe-
HUe — MarMaTU4ecKoe, MHEBMATOIUTOBOE, MeTamopdudeckoe. Ilpumens-
emcsa NpU MPOU3BOJACTBE KapaHJAIIEH, MIaBUIbHBIX TUTJIEH, 3JIEKTPONPHU-
00pOB U 1p.

2.Cepa (S). Teepoocmv — 15; 6neck — XWpHBIH, NPOCBEYHBACT;
ueem — XCNThIN; yeem uepmel — CnaObli CBETIO-KEITHIA; CRAUHOCMYb —
HECOBEPILUEHHAS; U3/10M — PAKOBUCTBHIH, 3¢MIIMCTHIN. B npupone BcTpeuaet-
CSI B 3eMJIMCTBIX HATEUHBIX Maccax W kpuctamwiax. Ilnomnocms — 2,0 v/cm’.
Juaznocmuueckue npuznaxu — MSATKUH, JKEITHIA W 3€JI€HOBATO-OYpBIH
uset. Ilpu Tpenun snexrpusyercs, roprouunil. Knace — camoponnsie. IIpo-
ucxodxcoeHue — TIPHU paclajic CEPHOKUCIBIX COCTUHEHWH B TIPHCYTCTBUH
OpraHMYeCKHX BEIIECTB; MPH BO3TOHKE B Kparepax ByNKaHOB. IIpumens-
emcs B pe3MHOBOM, XUMUYECKOM MPOMBIIIIIEHHOCTH, B MEAUIIMHE, HIEKTPO-
TEXHUKE, IS OCIICHUs TKaHEH.

3. Mupur (FeS,), cepHblii KomyenaH, sKele3Hblit KkomuenaH. Teep-
docmb — 6-6,5; Oo1eck — CUIbHBIA METaUIMYECKUMN; Y8em — COIIOMEHHO-
JKEJTBIM, 30JI0TUCTBIN; W6em uepmupl — 3€JEHOBATO-UYEPHBIA W YEPHBINH;
CnaitHocmb — BECbMa HECOBEPIICHHAS; U3/10M — HEPOBHBIN, PAKOBUCTHIN.
B mpupone BcTpedaercss B BUAE IUIOTHBIX WM 3€PHHUCTBIX MacC M XOPOIIO
0o0pa3oBaHHBIX KpHCTAWIOB KybOmueckoil ¢opmer. IInomnocms —
4,9-52 r/em’, Juacnocmuyueckue npusHaku — OT XaJbKOIMPHUTA OTINYA-
€TCS COJIOMEHHO-)KENTHIM IIBETOM, BBEICOKOM TBEPIOCTHIO M (HOPMOU KpH-
CTAJUIOB CO INTPUXOBKOH Ha rpassax. Knacc — cymsdunsl. Ilpoucxoscoe-
Hue — THUIPOTEPMAILHOE, OTYACTH MarMaTH4YecKoe, MeTaMop(duueckoe,
ocagouHoe. ITpumensaemca npyu NpoU3BOICTBE CEPHOI KUCIOTHI.

4. Xaaskonuput (CUuFeS,), menusiii xomuenan. Teepdocmv — 3,54,
O/1eck — CWIbHBIH METAJUIMYECKUN, MHOTJA C PaJyKHOH MO0EKaIOCThIO;
yeem — JIaTyHHO-KENTBIN, 3€JIEHOBATO-30JI0TUCTHIN; Heem uepmol — 3ele-
HOBATO-YEPHBIH; CHAHOCMbL — HECOBEpUICHHAS, W3710M — HEPOBHBII.
B mpupozne BcTpedaeTcs B BUAE IDIOTHBIX MAacC B THAPOTEPMABHBIX JKHATAX
1 BKpAIUICHUS B MarMatudeckux nopopnax. Ilnomuocms — 4,1-4.3 r/em’,
Juaznocmuyeckue npusHaku — XapakTepHa CHHSAS WIH PO30BaToO-
¢uonerosas modexanocts. OT MUPUTA OTIMYACTCS IO TBEPAOCTH H IBETY.
Knacc — cyneunsl. Ilpoucxosrncoenue — TpEeNMyYIIECTBEHHO THIPOTEP-
MaJbHOE, PeXe Marmaruueckoe, metamopduueckoe. Ilpumensemces xax
ChIpbe ISl MPOU3BOJICTBA MEJIH.

5. Kapu (Si0,), npo3pauHblii — TOpHBIA XpycTanb, (UONETOBBIA —
aMETHCT, YepHBIH — MOpUOH. Teepdocmsb — T; 6iieck — CTEKISIHHBINA Ha Tpa-

17



HAX KPHUCTAJUIA, KUPHBIH — Ha U3JIOME; #eem — Oenblii (MOJOYHBIN), TBIM-
YaThli, PO30BBIN, OCCIIBETHBIN, YCPHBIA; U6em uepmovl — HE IACT, CHali-
HOCmb — BECbMa HECOBEPIIICHHAS; #3/10M — PAKOBUCTHIA. B mpupone BeTpe-
4aeTcs B BUJIC 3CPHUCTHIX arperaToB U CIUIOIIHBIX Macc (KUIBHBINA KBapIl),
KPUCTAJUTUYCCKUX 3€PEH B TOPHBIX MOPOJAaX, HATEYHBIX 00pa3oBaHUI WU
xenBakos. Ilnomuocms — 2.6 v/cv’. Jluaznocmuueckue npusnaku — oTi-
YaeTcsl XapaKTepHOW (OPMOU M TBEPJOCTHIO B IUIOTHBIX arperarax, OTCyT-
CTBUEM CHANHOCTH, PaKOBUCTHIM HU3110MOM. Knacc — okucinel. IIpoucxoarc-
OdeHue — MarMaTW4ecKoe, MEerMaTUTOBOE, THIPOTepMalbHOE, OCaI0vHOE,
MeTamopduaeckoe. Ilpumensaemca B ONTHKE, PAAUOTEXHHUKE, IOBEITHPHOM
JieIte, IUIS CTPOUTENBHBIX paboT W IPOU3BOCTBA CTEKIIA.

6. Kopyna (Al,O3), kpacHas pasHOBUIHOCTh — PYOHH, MEIKO3EpHUCTASI
TEMHasi Pa3HOBHIHOCTh — HaXIaK. Teepdocmo — 9; 01eck — CTCKIISTHHBIN;
yeem — ronyOOBaTHI, CUHUH, OYpbI, CepBId; Yeem uepmsl — HE JIACT,
CRAiiHOCMb — HECOBEPIIICHHAS; U3/10M — HEPOBHBIN. B mpupojie BCTpedaeT-
Csl B BHJIC CIUIONIHBIX MEJIKO3EPHUCTHIX MACC B POCCHIMAX, TUIACTHHYATHIX U
60ueHK000pasHEIX KpucTamnos. Ilnomnocms — 3,9-4,0 v/ev®. Juazno-
cmuyecKue npuzHaku — BbICOKas TBepAocThb. Knacc — oxucinel. Ilpouc-
X0o#cOeHUue — KOHTAaKTOBO-MeTaMopduIaecKoe, pexe marmarndeckoe. Ipu-
Menaemca Kak aOpa3wBHBIN MaTepuan — Hakaak. [Ipo3padnbie pasHOBUI-
HOCTH — pyOuH u candup — AparoneHHbIe KaMHH.

7. Temarutr (Fe,O3), kpacHblii xeje3nsak. Teepdocmv — 5,5; oneck —
METAJUNIMYECKUN Y KPUCTANIMYECKUX PA3HOCTEH, METAUNIOBUAHBINA C CHUHE-
BaTBIM OTJIIMBOM, MAaTOBBIM y 3eMIIMCTBIX Pa3HOCTEH; ygem — OT KpacHO-
Oyporo 10 JKeJC3HO-YEPHOTO; W6em uepmyl — BUIIHEBO-OYDHIH; chaii-
HOCMb — BEChbMa HECOBEPIICHHAS, U3/10M — PAKOBHUCTHIA WM 3EMIIUCTBIM.
B mpupone BcTpeuaeTcs B BHAC IUIOTHBIX CIIAHICBATHIX, OOJUTOBBIX HIIH
3eMIIMCTBIX Mace U wiactoB. Ilnomnocms — 4,9-5,3 r/em’. Juaznocmuue-
CKUe npu3Haku — BUIIHEBO-KpacHas u Oypas ueprta. Kiacc — OKHUCIBL
Ilpoucxoxncoenue — metamopduueckoe, THIPOTEPMAITBLHOE, PEKE BYJIKAHU-
geckoe (MPOAYKT BO3TOHKH). IIpumensemcsa Kak BBICOKOKaueCTBEHHAs
KeJe3Hasl py/a.

8. Maruerur (Fe,0; - FeO mwimm Fe;0,4), maruuTHbIN Kene3usk. Teep-
docmb — 55-6,0; 6neck — merammnueckuil (y KpPHCTaJUIOB), MAaTOBBIIA;
ueem — XEIE3HO-UEPHBIN; Ysem uepmol — YEPHBIN, CHAUHOCHMb — BEChbMa
HECOBEPIICHHAS; U3/10M — B KPUCTAIJIAX PAKOBUCTHIH, B CILIONIHBIX Maccax
3epHUCTHIN. B mpupone BcTpedaeTcs B BUE IUIOTHBIX UK 3€PHUCTHIX Mace,
BKpAaIUICHM B MarMaTH4eCKUX TOpHBIX moponax. Ilnomuocms —
4,9-52 r/er’. luaznocmuueckue npusnaKu — XapakTepeH MarHHTHBIMH

18



CBOHCTBaMU (IEWCTBYET Ha CTpenky kommaca). Knacc — oxuciel. IlIpouc-
X0JcOeHUe — MarMaTu4ecKkoe, MeTaMop(pUUECKOe, PEKe THIPOTEPMAIBLHOE.
Ilpumensiemcs Kak BEICOKOKAUECTBCHHAS JKEJIC3HAS PyIa.

9. Omaua (SiO; - nH,0). Teepoocms — 5,5-6,0; dneck — KuUpHBIiL, TYCK-
JIBIA, UHOTZIA CITAa0OCTCKIISIHHBIN; Y6em — OCJbIil, JKENThIA, CephIil, CHHUM,
OypbIil, MPOCBEYMBACT, IMOJNYNPO3PAYHBIA, OCCIBETHBIN; ugem uepmuvt —
OCIBIi WM HE JJACT; CHANHOCHb — BECbMa HECOBEPIICHHAS, U3/10M — PAKO-
BUCTHIN. B mpupose BcTpedaeTcss B BUAC INIOTHBIX HATEYHBIX 00pa30BaHUM
B TpemMHax u mycrorax. Ilnomuocme — 2,2-2,3 r/em’. MMuaznocmuueckue
npusnaku — aMOP(QHBIA, KPUCTAIUIOB HEe 00pa3yeT, W3JIOM DPaKOBHCTHIMH.
Knacc — Bomubie oxucisl. Ilpoucxoscoenue — ocanodnoe (TIPOAYKT XUMH-
YECKOTO BBIBETPHBAHUS CHIIMKATOB M OCAXICHHS B BOJOEMax), THAPOTEP-
ManbHoe. Ilpumensiemcs G1aropoIHBIN OMAN KaK MOJCIIOYHBINA KAMCHB.

10. JIumonnt (Fe;O3 - NH,0). Teepoocmb — 1-5,5; 6neck — MaToOBbBI,
METAIOBUIIHBIH; #6em — pHKaBO-)KENTHIH, Oypblld, TEMHO-OYpHIH, ysem
yepmel — KENTOBATO-OYPHIA; CrAiiHOCHb® — BECbMa HECOBEPIICHHAS, U3-
JlomM — 3eMITUCTHIA. B mipupojie BCcTpevaeTcsi B BUJC IUIOTHBIX CKOPJIYIOBa-
TO-3CPHUCTBIX, HO3/IPEBATHIX, 3EMIIMCTBIX MacC WJIA HATEYHBIX (OpM.
IThomnocms — 3,6-4,0 r/em’. Juaznocmuueckue npusHaku — pxraBo-
xkenrtas yepra. Knace — BonHble okucibsl. Ilpoucxoscdenue — ocaiouHoe
(TIPOJIYKT BBHIBETPHUBAHUS JKEIE30COMEPIKAIIMX MUHEPAIOB; MOPCKHE, 03€p-
HBIEC ¥ peuHble ocanku). Ilpumensemcs Kax xenesHas pyna.

11. Taaut (NaCl), kamenHast conb, TmoBapeHHass coib. Teepdocmbv —
2,5; 6neck — CTEKIITHHBIN, KUPHBIN, yeem — OeibIi, OECIIBETHEIN, CHHEBA-
TBIH, PO30OBBIH, CEPBIN; Ysem uepmoul — OCIBIN; CHAlHOCHMb — COBEPIICHHAS
IO TPEM HANPABJICHUAM; U3710M — HET. B mpupoje BcTpeyaeTcs B BUJIC IIa-
CTOB M IITOKOB, B BHJC 3CPHHUCTHIX, PEKE IUIOTHBIX Macc. Iliomuocme —
2,1-2,2 v/em’. luaznocmuueckue npu3HaKu — COJICHBIH Ha BKYC, COBEp-
IICHHAsl CIIAWHOCTh MO TpeM HampasieHusM. Knacc — ramounst. Ilpouc-
Xoxcoenue — 0cagouHoe (XUMUIECKUH 0Cal0OK MOPCKUX JIaryH U 3aJIUBOB).
Ilpumenaemca B NULIEBOM, XUMUYECKONW, METAJUIypPrUU€CKONH U KOKEBEH-
HOM NPOMBIIJIEHHOCTH.

12. ®aropur (CaF,), miaBukoselii mmar. Teepdocms — 4; oneck —
CTCKJISIHHBIN; y@em — (PUOJICTOBBIM, JKCNTHIN, 3CJICHBIA, PO3OBBIH, pexe
MpO3payHblii, OCCUBETHEIN; Heem uepmol — OCNBIA; cnaiHocmb — COBEp-
IIEHHAs B YETHIPEX HANpaBIICHUSX; #3710M — HET. B pupoze BcTpeyaercs B
BHZIE OTACIHHBIX KPHUCTAJUIOB CPEIH OCAIOYHBIX MOPOJ, 3€PHUCTHIX CKOTI-
NeHuii B PyAHBIX Kuax, Apys. nomnocms — 3,0-3,2 r/em®. Juaznocmu-
yecKue NPU3HAKU — OTIMIACTCS N0 CIabOMy CTEKISTHHOMY OJIECKy, Craii-
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HOCTH U TBepaoctu. Knacc — ranoupst. Ilpoucxoicoenue — TuipoTepmalib-
HOE, TTHEBMATOJIUTOBOE, MEerMaTuToBoe. IIpumensemca B METaLTyprude-
CKOW M XUMHYECKOH MPOMBIIUIEHHOCTH, ONTHKE (OECIIBETHBII).

13. Kaapuur (CaCOj), mpo3payHas pa3HOBHIHOCTb — HCIAHACKHNA
winat. Teepdocms — 3; 61eck — CTEKISIHHBIH, MIEpIaMyTpOBbIL; yeem — Oe-
JIBIH, CEpBIH, JKEeNTHIH, roiy0oii, OeCBETHBIN, MPO3PAaYHBIH MIIM POCBEYH-
BAaIOLIWA; Ygem uepmul — OCNbIN; CRAHOCMb — COBEPIICHHAS 10 TPEM
HaTIpaBJICHUSAM; u3iom — HeT. B mpupozge BcTpedaeTcs B BUAE IUIOTHBIX U
3€pPHUCTBIX MAacC, HaTEYHbIX 00pa30oBaHMii, a TaKKe KPHUCTAIIIOB Pa3HO00-
pasuoro Buma. Ilnomnocms — 2,7 r/eM®. Juaznocmuyeckue npusnaxu —
COBEpIIEHHAs CIAHHOCTH MO poMO037py, Mamas TBEPAOCTh, BCKHIIAET OT
JeHCTBUS pa30aBICHHON COJITHON KucnoThl. Knacc — xapoonatel. Ilpouc-
Xo0jcoenue — 0CaJlOYHOE (XMMHYECKOE M OpPraHMYeCKOe), THUIPOTEpMallb-
HOe, Metamopduueckoe. Ilpumensemcsa niasl TPOU3BOICTBA W3BECTH, a
Mpo3padHble Pa3HOCTH — B ONTHKE JJIS M3TOTOBIICHUS IOJISIPH3AIMOHHBIX
puOOpOoB.

14. Tosomur (CaMg(COs),), ropekuii mmar. Teepoocms — 3,5-4,0;
Oneck — CTCKJSIHHBIN, MHOTZIa TIEPJIaMyTPOBBIN; yeem — OeNbId, KENTHIH,
cephlii; yeem uepmol — O€NBIA;, cnaiinocmb — COBEPLICHHAs IO TPeEM
HaMpaBJIeHUsIM; u3nom — HeT. B mpupone BcTpedaeTcss B BHJE IUIOTHBIX
MPaMOpPOBHIHBIX Macc, IUTACTOB, JIMH3, THE3J B OCAJOYHBIX IOpPOJax.
Hnomnocmy — 2,8-2,9 r/em’. Juaznocmuueckue npusnaku — BCKHIACT
IpH ICHCTBUM COJITHOM KHUCIOTHI B mopoiuke. Knacc — kapoonatsl. IIpouc-
Xxo0dcoenue — ocagodroe (POIYKT MOABOMHOTO TPEOOpa3OBAHMS M3BECTHS-
KOB M XHMHYECKHH 0CAIOK MOpei), THAPOTEPMAIbHOE, METaMOP(UUIECKOE.
Ilpumensemca xax CTpOUTEIbHBIN KaMeHb, OTHEYIIOPHBIH MaTepual, ¢ioc,
arpopyza.

15. Tunc (CaSO, - 2H,0), nerkuii mmnar. Teepdocms — 2; baeck —
CTEKJISIHHBIH, TepPJaMyTPOBBIH, IIEIKOBUCTHIH Y BOJOKHUCTBIX Pa3HOCTEH;
ueem — OCCIBETHBIHN, OCNbIN, PO30BBIH, KENTHIN, CEPBIN; Ueem uepmvl —
OeTbIii; cnaiinocms — BecbMa COBEpIICHHAs B OJHOM HANpaBICHUH; U3-
J10M — 3aHO3UCTBIM — y BOJOKHHUCTBIX Pa3HOCTEH, CTyNEHYaThld — y Mia-
CTMHYATBIX pa3HocTedl. B mpupose BcTpewaeTcs B BUAE IJIOTHBIX MEJKO-
3epHHUCTHIX MAacC, OTACTBHBIX KPHCTAJIOB, YaCTO B BHIC ABOWHHUKOB, JIPY3.
Hnomnocmey — 2,3 v/er’. [Juaznocmuueckue npusnaku — BeCbMa COBEp-
[ICHHAsT COAWHOCTh B OJHOM HAMpaBJCHHH, Manas TBEPAOCTb (4EePTHTCS
HorteMm). Knacc — cynbdarst. Ilpoucxoscoenue — ocanouroe (XUMHUECCKUMA
0CaIoK MOpEH, MPOAYKT THApaTaIllii aHTHIPHUTA, OKHCIEHHE CYIb(UI0B U
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cepsl). Ilpumensemcsa B CTPOMTENBCTBE, MENWIUHE, XMMHYECKOH IIpO-
MBIIIUIEHHOCTH, KaK yI00peHue, MOeIOYHBIH KaMEHb.

16. Aurugpur (CaSO,), 6Ge3Bommbiii mmar. Teepdocms — 3-3.5;
O1eck — CTCKJISIHHBIW, WHOTJA NIEPIaMyTpPOBBIN; #eem — OECIBETHBIN, ce-
PBIH, Oelnblid, TOyOOBATHIN, KEITOBATHIN; yeem uepmsl — OCNBIN, chaii-
HOCMb — COBEPIIEHHAS 10 TPEM B3aMMHO TEPIECHINKYJIPHBIM HaIpaBie-
HUSIM; U3710M — 3epPHUACTHIA. B mpupoae BcTpedaeTcs B BHJE IUIOTHBIX MeJ-
KO3EPHHUCTHIX (MpaMOPOBHAHBIX MACC) KEIBAKOB, MPOKUIOK B OCATOTYHBIX
noponax. Ilnomnocms — 2,8-3,0 r/em’, Juaznocmuyueckue npusnaxku — B
OTJINYHE OT THIICA HE IIapanaeTcsi HOrTeM, B OTIIMYHE OT KaJbINTa HE BCKU-
maeTt npu aercTBun KUCIoThl. Knacc — cynbdatsl. IIpoucxosricoenue — oca-
Jo4HOe (XMMHUYECKHI 0CaJoK IpeBHUX Mopei). Ilpumensemcs B npous-
BOJICTBE CEPHOM KHUCIIOTHI U CIECIUAIBLHOTO IIEMECHTA, KaK MOJCIOYHbIN Ka-
MEHb.

17. Anatur (Cas - (F, Cl, OH) - (PO,)3), ¢Top-amatur u XJI0p-anatur,
ruApoKcu-anatut. Teepdocme — S5; 6neck — Ha TPaHsIX CTEKJSIHHBIN, HA HU3-
JIOM€ KUPHBIH; yeem — OCCIIBETHBIHN, 3€TICHBIN, KEITOBATHIN, OEIbIi, CHHE-
BaTHIl U OypoO-3eNeHBIN; yeem uepmol — OEMbBIN; cnaiinocmb — HECOBEP-
LIEHHAsl; U3/710M — HEPOBHBIM, PaKOBUCTBIM, 3€pHUCTHIN. B mpupoxae Bcrpe-
YaeTcs B BHUJIE 3EPHUCTHIX (CaXxapOBHUIHBIX) MAcC UM BKPAIUICHHUHA, MEJIKHIX
W KPYIHBIX Kpuctawios. IInomuocms — 3,2 r/em®. Quaznocmuueckue npu-
3HaKu — XPYUKHUH, TBEPAOCTH 5, 00pa3yeT OOBIYHO 3EPHUCTHIE MAaCCHI.
Knace — docoatel. IIpoucxorcoenue — marmMatuueckoe, meramopduue-
CKOe, MHEeBMAaToMuTOBOC. IIpumensiemcs B TIPOU3BOJCTBE MHHEPATBHBIX
(pochopHbBIX) YI0OpEHHUIA.

18. ®ocopur (3Caz(PO,), - CaCO; - Ca(OH, F),) (o cocraBy G-
30K K alaTUTy ¢ Pa3lu4HbIMU npuMecsamu). Teepoocme — 2-5; oneck — ma-
TOBBIH, CIIA00KUPHBIN, #UGem — TEMHO-CEpHId, OJEIHO-KENTHIN, CEpPBIH,
OypbIif; yeem uepmut — cnaObIil CepHIN; challHocmb — BeCcbMa HECOBEp-
LIEHHAS; U3/10M — 3€MIIMCTBIM, HEPOBHBIN, JIyducThIi. B npupone BcTpeya-
eTCsl B BHJE JKETBAKOB M KOHKPELHH, MEITKO3EPHUCTHIX, 3EMIIMCTHIX H
HAaTEYHBIX MAcCC, IIACTOB B TJIMHAX, H3BECTHAKAX, mecuyaHukax. Iliom-
nocmp — 3,2 v/em®. Jluaznocmuyeckue npuU3HAKU — XaPAKTEPHBI KEJIBAKH,
KOHKPELUU PaJUATBHO-TYYHCTOTO CTPOCHHUS, MPU TPCHUU KYCKOB OIIyIIa-
eTcst 3amax s»okeHod koctu. Knace — docdatel. IIpoucxorcoenue — oca-
nouynoe (OuorenHoe u xumuueckoe). Ipumensemces B Npou3BOJCTBE MU-
HEPAaJBbHBIX YI00pCHHUIA.

19. OmuBun ((Mg, Fe), [SiO4]), mepumor. Teepoocms — 6,7-7,0;
O1ecK — CTEKIISTHHBIN, )KUPHOBATHIN; yéem — OTUBKOBO-3€JICHBIN, OYTHLIOU-
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HBIW, OypOBaThId, MPO3paUHbIi, TPOCBEUNBAIONINH; H6em uepmovl — HE Ja-
€T, chailHocmp — HECOBEPIICHHAS; U3/10M — HEPOBHBIN. B npupoje Bctpe-
YyaeTcs B BHUJE CIUIOLIHBIX 3EPHHUCTBIX Macc, 3epeH B mopoxpe. Ilnom-
nocmy — 33-34r/cM.  Jluaznocmuueckue npusHaKu — KenTOBATO-
3€JIeHBIN LIBET, 3€PHUCTHIE MacChl U OT/AENbHBIE 3€pHA CO CTEKIISTHHBIM
6neckoM. Knacc — cunukatsl octpoBHble. IIpoucxoxncoenue — Marmarnye-
ckoe (MHHEpan YIbTPAOCHOBHBIX U OCHOBHBIX Marm). Ilpumensemcs B
FOBEIIMPHOM JIeJIe — MPO3PaYHbIe Pa3HOCTH (XPHU30IIHTHI).

20. Tomas (Al, (F, OH), [SiO,]). Teepoocms — 8; b1eck — CTEKISHHBIN;
ueem — OECIBETHBIN, TOJIyOOBATO-XKEJITOBATHINA, PO3OBHIN; Heem uepmovt —
HE JIaeT; CRaiiHOCMmb — COBEPIICHHAS B OJHOM HAIPABICHUH, U3/10M — He-
pOBHBEIA. B mpupone BcTpedaeTcst B BUAE OTAENBHBIX KPHUCTAIIOB, CIIIOMNI-
HBIX 3EpHHUCTBIX Macc, ApPY3 M BKIIOYeHWil B mopone. Ilnomnocms —
3,3-3,8 r/eM’. Jluaznocmuueckue npusnaku — OT KBapla OTIHYACTCS
OoJIbILIeH TBEPAOCTHIO, COBEPIIECHHON CIIAfHOCTBIO U OoJiee CHIIbHBIM OJ1ec-
koM. Knacc — cuinkatsl octpoBHble. IIpoucxoscoenue — MarMaTH4ecKoe.
Ilpumensemcsa xax JparolieHHbIH KaMeHb, aOpa3uBHBIM MaTepHall, B IpO-
W3BOJICTBE TOYHBIX IPHOOPOB.

21. Aerur (Ca(Mg, Fe, Al) [(SiAl),0¢]). Teepoocms - 6,0-6,5;
Oneck — CTEKIISTHHBIN; yéem — 3eIeHbIH, OyphIi, YepHBIH; usem uepmol —
CBETJIBIN CEPO-3€JIEHbIN; CRAliHOCMb — COBEPIICHHAS B ABYX HalpaBJICHU-
SIX; u3710M — HEPOBHHIA. B mpupone BcTpedaeTcss B BUIE MENKUX 3€peH B
moponax, obpasyer xopomme KpucTtauiel. Ilnomunocms — 3,3-3,6 r/em’.
Juaznocmuyeckue npusnaku — OKpacka 3€JCHOBATO-YepHAs M dYepHasd,
4yepTa CBeTJIasl, CTEKISIHHBIN Oneck. Kacc — CUIMKaThl LeNHbIEe (TMpOKCce-
Hbl). Ilpoucxoxncoenue — marmatmdyeckoe, meramopguueckoe. Ipumene-
HUs HET.

22. PoroBasi oomanka ((Ca, Na), (Mg, Fe®", Fe**, Al)s [OH],
[(Si, A)4011]5). Téepoocms — 5,5-6,0; dneck — cTEKISHHBINA, HA MIOCKO-
CTSIX CMAaWHOCTH — IIEJIKOBUCTHIN; H6em — Cepo-3€JCHbIN, TEMHO-3€JICHBIH,
YepHBIN; Ueem uepmpl — 3€ICHOBATHI WM OYPHIA; crAliHOCHMb — COBEp-
IICHHAS, U3/10M — 3aHO3WCTHIA. B mpupozae BcTpeyaeTcs B BUAE CIDIONIHBIX
3epHHUCTHIX MAacC MrOJbYaTOr0 CTPOCHHUS, BKPAIUICHUH Cpeird MarMaTHde-
ckux nopox. IInomnocms — 3,1-3,5 r/ens. Juacnocmuyueckue npuznaxu —
BOJIOKHHCTO-TY4YHCTOE CTPOCHHE arperaroB, 4epTa 3eJeHoBatas. Knracc —
CUJIMKAThl JIeHTOuHble (amuobonsl). Ilpoucxorcoenue — MarMaTHieckoe,
Meramopduueckoe. IIpumenenus Her.

23. Taask (MQ3(OH),[Si4O10]). Téepoocms — 1; dneck — xupHbIii, Ha
IUIOCKOCTSIX CIAfHOCTH — TEpJIaMyTPOBBIH; yeem — OEIblid, >KeNTOBATHIN,
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3eJIEHOBATHIN, TOMYyOOBATHIH; Usem uepmoul — OCTBINA; CRAHOCMb — BECbMa
COBEpIIICHHAS B OJHOM HAMPABICHUM, U3J10M — 3EMJIHCTBIA, HEPOBHBIM.
B mpupoje BcTpedaeTcsi B BUJIC IJIOTHBIX JIUCTOBATHIX, YCHIYHUATHIX, PEXKe
BOJIOKHHCTBIX MAacC, B CJIaHI[aX B BUJE IUIACTOB W THe3d. Ilnomuocme —
2,7-2,8 r/eM’. Jluaznocmuyeckue npusHaku — XUpHbIA Ha OLLYIIb, OYCHD
MSTKHHA, JIUCTOYKU THOKHe, HO He ynpyrue. Kracc — CUITUKATHI JINCTOBEIC.
Ilpoucxoxncoenue — meramoppuueckoe. Ilpumensemen B pe3uHOBOM, OY-
Ma)XHOW TPOMBIIIUIEHHOCTH, B MEIHUIHHE, KaK KHUCIOTOYIIOPHBIA W OTHE-
YIOPHBIN MaTepuall.

24. Kaommuuut (Aly(OH)g [Si4019]). Teepoocmo — 1; 6neck — TyCKIbIi,
MAaTOBBIH, )KUPHBIH, B YelIyiikaX MepiIaMyTpOBEIH; yeem — Oenblii, cierka
JKEJITOBATHIN MJTM CEPOBATHIN; Yeem uepmol — OCIbIA; CHAIIHOCMb — BECbMa
COBEpIIICHHAS B OJHOM HAINpaBIICHUW, W310M — 3eMIIACTHIA. B mpupome
BCTPEYAETCs] B BUJIC TUIOTHBIX WU PBIXJIBIX 3EMIIMCTBIX MAacC, B BHJC ILIa-
CTOB, rHe3 u 3anesxeil. Ilnomnocms — 2,6 r/er®. Juaznocmuueckue npu-
3HAKu — XUPHBINA HA OIIYIb, C BOAOH cHIbHO HaOyxaeT. Kiacc — CHIMKATHI
nuctoBeie. IIpoucxoscdenue — ocanounoe (00pasyercs MpH XUMHYECKOM
BBIBETPUBAHUU MOJIEBBIX WINATOB, CtOA ¥ Jp.). [Ipumensemcs B ctpou-
TEJIBHOM Jiejie, OyMaXHOH M KepaMHIeCKOH MPOMBIIIIICHHOCTH U KaK OTHe-
YIOPHBIN MaTepuall.

25. MyckoBut (KAl (OH), [A1Si3Oy]), Oemast kanueBas ciroma.
Teepoocme — 2-3; Oreck — CTCKIISIHHBIN, TEPIaMyTPOBBINA; yeem — Oec-
IBETHBIN C KEITOBATHIM, 3€JICHOBATHIM MM CEPOBATHIM OTTEHKOM, IPO-
3pavyHbIi; yeem uepmol — OCTBIA, CnAliHOCMb — BEChbMa COBEPIIICHHAS B
OJIHOM HAIPABIICHHUH, U3/10M — HET. B mpupoje BcTpedaeTcs B Buae Oie-
CTOK M JIMCTOYKOB B KHUCIIBIX MarMaTU4eCKHX, METaMOP()HYCCKHX M Oca-
JIOYHBIX MOPOJaX, KPYIMHBIX KPUCTAJUIOB B IErMAaTUTOBBIX xuiax. Iliom-
nocms — 2,7-3,1 r/eM®. Jluaznocmuueckue npusnaxu — paciieInisercs Ha
TOHKHE YIPYTUE JIUCTOYKU U YCUIYHKH, CBeTIas okpacka. Krace — cunvka-
ThI JIUCTOBBIE (AIOMOCHIUKATHI). IIpoucxoscoenue — MarmMaTHUecKoOe M
Metamopduaeckoe. Ilpumensemca B KadecTBe DIEKTPOU3OJIIUOHHOTO U
TYTOIIABKOTO MaTepHaja BMECTO CTEKJIA.

26. buorur (K(Fe, Mg); (F, OH), [A1Si;0yg]), uepHas xeneso-
MarHe3uanbHas ciona. Teepoocmov — 2—3; 61eck — CTSKISIHHBIN U TIepia-
MYTPOBBIH; #6em — YepPHBIN WM TEMHO-3€JICHBINA, OYpHIA; yeem uepmol —
OCnbplii WM 3CIICHOBATBINA; CHANHOCHIL — BECbMa COBEPINCHHAS B OJTHOM
HATIPABJICHUY; U3/10M — HET. B mpupojie BCTpeyaeTcs B BUJIC JUCTOBATHIX U
gemnyituaTeix arperatos. IInommuocms — 3-3,1 r/iem’. Juaznocmuueckue
RpU3HAKu — PacUICIUIICTCS Ha TOHKUE YIIPYTHE JTUCTOUKH, TEMHAsl 3€JICHO-
BaTO-0ypast OKpacka, B TOJCTHIX IIACTHHAX Hempo3paueH. Kracc — cuinka-

23



THI JIUCTOBEIC (aIOMOCWIHKATEL). IIpoucxoscoenue — MarMmaTHn4eckoe, Me-
tamopduueckoe. Ilpumensemca 1 W3TOTOBJICHHS OTHECTOMKHX Kpo-
BEJIBPHBIX MaTCPHUAJIOB, aBTOIINH, OTHCYIOPHBIX KPAcOK.

27. Xaoput ((Fe, Mg)s Al(OH)g [AISi3Oq0]). Teepoocms — 2,0-2,5;
O1ecK — CTEKIISTHHBIH, NepIaMyTPOBBIH; yeem — 3eNeHbIN, TEMHO-3€JICHbI;
yeem uepmeyl — OEJIbIA, 3€TICHOBATHIN; CRANIHOCMb — BECbMa COBEPIICHHAS
B O/IHOM HalpaBJICHUH; u3/10M — HET. B mpupone BcTpeyaercst B BUsIE KpH-
CTAJUIMIECKUX JICTOBATO-YEITyWYaThIX Macc, aApy3. Ilnommnocms -
2,6-2,8 r/em’, Juaznocmuyueckue npusnaku — pacuierisieTcsl Ha THOKHe,
HEYIPyTHe JHUCTOYKH, XapaKTEePHBI 3€JCHBIN IBET W HHU3Kas TBEPAOCTb.
Knacc — cunukatel TucToBble (amoMmocuiukaTel). IIpoucxosicoenue — Me-
tamopouueckoe. Ilpumenaemca Kaxk xene3Has pysaa, B Cllydae BBICOKOTO
coJepKaHus jkenesa (IaMo3uT).

28. Oprokaa3 (KJAISi;Og]). Teepoocms — 6; 6neck — CTEKISIHHBIN,;
yeem — Oenblid, KPEMOBBIH, I0Iy00BaTO-CEPHIH, PO30BBIH, MSCO-KPACHBIN;
ueem uepmul — OCIbI; ChAliHOCMb — COBEPILEHHAS 110 ABYM HalpaBJICHH-
SIM TIOJ TIPSIMBIM YTJIOM; W3/10M — CTYIICHYATHIA. B mpupoje BcTpedaeTcs B
BUJIC CIUIONIHBIX KPYIMHOKPUCTAJUIMYECKUX MAcC, KPYMHBIX KPHCTAJLIOB,
apys. Hnomnocms — 2,6 r/eM®. [luaznocmuueckue npusnaxu — upsmo-
YTOJIBHBIE CKOJIBI, BEICOKAsi TBEPJOCTh, COBEpIICHHAs craiHocTh. Knacc —
CHIIMKATHl KapKacHbIC (AMIOMOCHIHKATEI). IIpoucxoscoenue — marmaTude-
CKOe, peke THuapoTepManbHoe, Meramopdudeckoe. Ilpumensemca B cte-
KOJIbHOM ¥ KepaMU4YeCKOM MPOMBIIILIEHHOCTH.

29. Mukpoxaun (K[AISisOg]), 3enenas pasnocts — amasonur. Teep-
docmb — 6; 6neck — CTEKISIHHBIH, CIIerKa NepJaMyTPOBBIN; #éem — KpeMo-
BBIif, 3eJICHOBATO-CEPHIi, 3CJICHBIN, PO30BHIi; #eem uepmuvt — OCIBIN; chaii-
HOCMb — COBEpIICHHAS MO JBYM HAIMPABICHUSAM O]l yIJIOM, OJHM3KUM K
npssmomy, 89°40'; uznom — cryneHuatsiid. B npuposne Bctpeuaercs B Buzie
CIUTOIIHBIX KPYITHOKPHCTAIUTMYSCKUX MAcC, OTIACIBHBIX KPUCTAIUIOB, IPY3.
Hnomnocme — 2,6 v/cM®. JuaznocmuuecKue npusnaKu — OTIMYACTCS OT
oprokiasza mo cmaiaocth (Meree 90° Ha 20'). Knacc — cunmukaThl Kapkac-
HbIe (QTIOMOCHIUKATHI). IIpoucxoscoenue — marmaTuaeckoe, Metamophu-
yeckoe. Ilpumensemca B CTEKOIBLHON U KEPAMUYECKOW MPOMBIIIUIEHHOCTH,
aMa30HUT — MOAEIOYHBII KaMEHb.

30. Ansout (Na[AlSizOg)), Hartpuesslii miarnoknas. Teepdocms — 6;
Oneck — CTCKIIIHHBIN, Yeem — OeNbIi, TOIyOOBAaTO-OCIBIN; HUeem uepmaol —
OCIBIi; craliHocmb — COBEPIICHHAS MO JBYM HAMpPABJICHUSIM O] KOCBIM
YTJIOM; W3710M — HEPOBHBIA. B mpupone BcTpedaeTcss B BHJE CIUIONIHBIX
3€PHUCTBIX (MPaMOPOBHIHBIX) MAcCC, JIUCTOBATBHIX arperatos, apy3. ILiom-
nocmo — 2.6 v/em’. Jluaznocmuueckue npusnaku — GelbIii LBET, caxapo-
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BHJIHBIN, COBEpIIIEHHAs CaifHOCTh. Kacc — cuvKaThl KapKacHbIE (altoMo-
cunukatsl). IIpoucxoscoenue — marMaTiieckoe, THAPOTEPMAIBHOE, METa-
Mopduueckoe. IIpumenenusn Her.

31. Anoprur (Ca[Al;Si,Ogl), kambuueBsiii miarnoknas. Teepoocme —
6-6,5; 1eck — CTEKIITHHBIN; yeem — cepblil, OEbIil, TOyOOBATHIM, KEITO-
BaTbIi; y6em uepmul — OECUBETHBIH, OENbINH; cnainocms — COBEpIICHHAS B
JIBYX HANpPAaBIICHUSX; U3/10M — HEPOBHBIN, PaKOBHUCTHIA. B mpupone BeTpe-
9aeTcsl B BHJIE 3EPHUCTHIX arperaToB B OCHOBHBIX MarMaTHIECKUX MOPOIax
¥ HEeKOTOpBIX naBax. Ilnomnocms — 2,7 r/em’. luaznocmuueckue npusna-
Ku — CXOJIeH C albOUTOM, OTIIMYaeTcsl TOIbKO B numdax. Krace — cunmka-
THl KapKacHbIe (aTIOMOCHINKATH). IIpoucxosxncoenue — MarMaTudeckoe.
Ilpumenenus uer.

32. JIaopagop (Ca[Al,SiOg] — 50-70 %, Na[AlSi;Og] — 50-30 %),
KaJbIIMCBO-HATPUCBBIN IIaruoknas. Teepoocme — 6; 6iieck — CTCKIISIHHBIN,
MEpIaMyTPOBBIH; H6em — CEephlid, TEMHO-CEPBIA C TONYOBIMH M 3€JICHOBA-
TBIMH TIEPEIIUBAMU; YGem uepmul — OCJbIi; cnaiinocme — COBEPILCHHAS B
JIByX HANpPAaBIICHUSIX; W3710M — HEPOBHBIA. B mpupoje BcTpeyaercs B BUC
CIUTOIIHBIX KPYIMHO3EPHUCTHIX MACC B OCHOBHBIX MarMaTHYECKUX MOPOIaX.
Hnomuocme — 2,7 r/eM®. luaznocmuueckue npusnaku — CUHMA OTIHB Ha
IUIOCKOCTAX crmaitHocTn (upwmsanusi). Knacc — CcUIMKAaTBhl KapKacHBIC
(ammomocwnukatel). IIpoucxosxcoenue — marmatudeckoe. Ilpumensemcs
KaK OOJHMIIOBOYHBII MaTepHall.

33. Hedpesun ((Na, K)[AISiO,4]), sneonur, mMacinsHbiii kameHb. Teep-
docmb — 5-6; O1eck — CTEKITHHBIN Ha TPAHSX, )KUPHBIM HA U3JIOME; U6en —
Cepblii, PO30BBIH, JKeNTO-Oyphlil, OCCLBETHBIN;, Y6em uepmbl — HE JIACT,
CRAIHOCMb — HECOBEPIIECHHAS; U3/10M — HEPOBHBIH, MIIOCKOPAaKOBUCTHIN. B
NPUPOJIe BCTPEYaeTCs B BUJE CIUIONIHBIX 3€PHUCTBIX MACC, 3€PEH B LIEJI0Y-
HBIX noponax. Ilnomuocms — 2,7 t/em®. [luaznocmuueckue npusnaxu — ot
OpPTOKJIa3a ¥ IUIArHOKIA30B OTIUYACTCS KUPHBIM OJIECKOM M HECOBEPILICH-
HOHW CHaWHOCTBIO, OT KBaplia OTJIMYAeTCsl O TBEpAOCTH U Onecky. Knacc —
CHIIMKATHl KapKacHbIe (AMIOMOCHIHNKATEI). IIpoucxoscoenue — marmaTude-
ckoe. ITpumensemcsa xak CeIpbe A7 CTEKOIBHOTO IMMPOU3BOICTBA, IIPH TIPO-
W3BOJICTBE COMBI U ATFOMUHHUSL.

1.5. I3yyeHune MUHEPAJIOB
[Tpn camocCTOATENIFHOM W3Yy4EHHH MMHEpAJIOB II0 JIMTEPATypHBIM HC-
TOYHHMKaM M y4eOHBIM KOJUIEKIUSM HEOOXOANMO YCBOUTH IJIaBHBIE MPOLIEC-

cbl 00pa3oBaHNsl MUHEPAIOB B 3eMHOW KOpe, pa3o0paTh METO]| JUarHOCTH-
K MHUHEPAJIOB MO MX (U3MYECKUM CBOIMCTBaM, M3y4UTb (POPMBI MUHEPAIb-
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HBIX arperaToB, XUMHYECKYIO KIaCCUPHUKAINIO TOPOJ000pa3yIONINX MUHE-
paJIOB, 3alIOMHHTH NPU3HAKA HAMOONee BaXKHBIX IMOPOJ00OPA3YIOIIUX H
PYIHBIX MUHEPAJIOB, a TAKXKe UX MPaKTUYECKOE 3HAUCHHE.

Bonpocs! aJ1st caMOKOHTPOJISA

1. Jlate onpeneseHne MOHATHIO «KMUHEPAII.

2. Kakne muHepaiiel Ha3BIBAIOTCS TopomooOpasyrommmu? Hx obmree
KOJIMYECTBO.

3. B KakoM arperaTHOM COCTOSHIM HaXOAATCS MHHEPAJIBI B IpHpoae?

4. KaknuM MuHepallaM MPUCYIIE CBOWCTBO aHHU30TPONHOCTH M YTO 3TO
Takoe?

5. KakoBo paznuuue BO BHYTPEHHEM CTPOEHHM KPHUCTAIMYECKHX MU
aMOp(QHBIX MHHEPAJIOB U KaK 3TO BIMSET Ha UX (U3MUYECKHE CBOMCTBA?

6. B uem 3akirouaeTcsi MaKpOCKOITMYECKMH METOJ| M3YyYeHHs MHHepa-
J0B?

7. Ilepeuncnuth BaxkHelre Gpu3nieckue CBOHCTBa MUHEPAJIOB.

8. [IpakTuueckoe 3HaueHHE (PU3MYECKUX CBOHCTB MHHEPAJIOB.

9. Yem 00ycnoBIIeH IBET MHHEPATIOB?

10. LIseT uepTs! MuHEpanoB. Kak oH ompenenseTcs?

11. TIpuBecTr pUMEPHI MHUHEPAJIOB, UMEIOLINX PA3IMIHBIN IBET B KyC-
K€ 1 B TIOPOIIIKE.

12. Yro Ha3wpIBaeTCs OJIECKOM MHUHEPAIIOB?

13. Ha kakue gBE OCHOBHBIE TI'PYIIBI ITOAPA3AEISIOTCS MHHEpABl MO
omecky?

14. Ha3BaTh MHUHEpAIIbI, UMEIONTNE CTEKISTHHBIN, MMETKOBUCTHIN, METaI-
JNYECKUil OIecK.

15. Ha3BaTh BHIBI HEMETAJIIMYECKOTO OJIeCKa.

16. Yo Ha3BIBACTCS TBEPAOCTHIO MUHEpaa?

17. OtHOCUTENBHAS M a0COMIOTHAS TBEPAOCTH MHHEPAJIOB.

18. Kak onpenensiercst TBepAOCT, MUHEPAJIOB 110 Hikaie Mooca?

19. HazBaTtb MuHEpaisl, BXosmue B mkary Mooca.

20. Kak onpenensiercst TBEpOCTD IO IIKAJIE TPEAMETOB?

21. PacrionoXuTh B TOPS/IKE YBEJIMUYCHHS TBEPJIOCTH CIIETYIOLINE MH-
HepaJlbl: KBapll, TaJbK, TUIC, (IIIOOPHT.

22. Yto Takoe CIaiiHOCTh MUHEpana?

23. KakuM MuHepasiaM MpHUCyIIe CBOWCTBO CIAWHOCTH — KPHCTaJIHYe-
CKHM W aMOPGHBIM?

24. TlepeuncnuTh BUABI CIIAHHOCTH, AaTh UM OTIPEICIICHUE.

25. [IpuBecT IpUMep MUHEPAJIOB C BEChbMa COBEPLIEHHOH CIIaHOCTEIO.
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26. TIIpuBecTH MpUMEpP MHUHEPAIOB ¢ BEChbMa HECOBEPIICHHOMN CIaifHO-
CTBIO.

27. Yto Takoe u3iioM muHepana? Ero Bujpl.

28. [IpuBecT IpUMeEpHl MUHEPAJIOB, UMEIOIINX PAKOBHUCTHII U3JIOM.

29. B xakux mpenenax u3MeHsAeTCs IUIOTHOCTh MUHEPAJIOB?

30. Ha xakue rpynnsl moapasaessiioTcsl MUHEpAaJIbl 10 INIOTHOCTH?

31. [IpuBecTH mpuMep JETKOTO MUHEpaa.

32. Kak onpezensieTcss MAarHUTHOCT MUHEPAJIOB?

33. Kakwue cBOWICTBa MUHEPAIOB OINPEICIISIOTCS OpraHaMH OCSA3aHUA?

34. Yro Ha3bIBaeTCs MUHEPAJILHBIM arperatom?

35. Iepeuncnuts Hanboee THITUIHBIE (HOPMBI MUHEPAJIBHBIX arperaTosB.

36. Yem ompenensiercst hopMa HaX0XkKJCHUSI MUHEPAJIOB B IIpUpoe?

37. B yeMm paznuune Mex Iy KOHKPEIUSIMH U CeKPelUsIMuU?

38. Uem oTiiM4aroTcst APY3bl OT IETOK, MUHIAIMHBI OT JKe0oa?

39. Kax obpa3zyrotcst AeHIPUTHI?

40. Yto Takoe OOJHTHI U KaK OHU 00pa3yroTcs?

41. Kakre reoJIorH4ecKre NpOLEcChl NMPHUBOIAT K 00pa30BaHUIO MUHE-
panos?

42. Ha xakue JBE TPYIIBI MO HPOUCXOKACHUIO MOJPAa3ICISIIOTCS BCE
MUHepabl?

43. B 4eM 3aKiI04aeTcs CYyNIHOCTh MarMaTH4ecKoro mpouecca MHUHe-
panooOpa3oBaHms?

44. B 4eM COCTOMT CYIIHOCTb OCaJI0YHOTO Hpoliecca MUHEPaIoo0pas3o-
BaHUsA?

45. Kak 00pa3ytoTcs THApOTepMaIbHbBIE MUHEPAIIBI?

46. Kak 00pa3yroTcss MHHEPaIbl XUMHUYECKOTO reHesuca’?

47. Ha3BaTh OCHOBHBIE KJIACCHI U ITOJIKIACCHI MUHEPAJIOB.

48. Ilatp 0OIIyI0 XapaKTEPUCTHKY CYIb(UIaM, IPUBECTH MPUMEP BaXK-
HEWIINX MHUHEPAJIOB.

49. Ha3BaTh Ba)KHEHIIME MUHEpAbl — OKHCIIBI JKeJIe3a M TalOuAbl — U
yKa3aTh UX JUarHOCTHYECKHE TPU3HAKH.

50. JJaTp 00mIyto XapakTepHCTHKY CyiIb(aTraM i kapOoHaTaM.

51. [IpakTHyeckoe 3HaueHKE CyIb()ATOB U KapOOHATOB.

52. Ha3Batp BaXHEHIINX MpEICTaBUTEINEH KaXKIOTo Kiacca.

53. JlaTp 00mIyI0 XapaKTepPUCTHKY CHIINKATaM.

54. TIpakTHyeckoe 3HaYCHNE CUITMKATOB.

55. Uro sBnsieTcss OCHOBHBIM JJIEMEHTOM KPUCTAJUIMYECKOW PELIeTKH
CHJINKATOB?

56. Kak xraccuuuupyroTcst CHIIHKATHI IO CTPYKTYpe?
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57. Kak cka3pIBaeTcs CTPYKTypa CHJIMKATOB HAa WX (PU3NICCKUX CBOK-
ctBax? IlpuBecTu mpumMepsl.

58. Baxxneiimue CBOWCTBAa MUHEPAIOB TPYIIIHI CIOA.

59. Kitaccu¢ukanusi TOJIEBBIX IINATOB, Ba)KHEHIIWE IPeJCTaBUTEIH,
JIMAarHOCTHYECKHE TIPU3HAKH.

60. [TpuBecTH NpUMEpPHI CUIIMKATOB C PA3INYHON CTPYKTYPOH.

61. Kak xmaccuumupyroTcs MUHEpAITBI T0 XUMAYECKOMY COCTaBy?

JlabopaTopHas padora 2. OIPEJEJEHUE U U3YUYEHUE
MATI'MATHYECKHX I'OPHBIX ITOPO /1

Hens padorbr: 1. [IpousBecTu ommcaHue U OIpeneleHHe 00pa3loB
MarMaTH4ecKuX TOPHBIX NOpoX. 2. VI3yduTh OCHOBHBIE Pa3HOBHIHOCTH
MarMaTHYeCKUX MOPOJ] C YUETOM HX I'€He3Hca, XMMHYECKOrO M MHUHepajb-
HOTO COCTaBa.

MaTtepuanbl: 00pa3isl MarMaTH4ecKUX FOPHBIX MOPOJ, IIkana Mooca,
cTeky0, (hap(opoBhIe MIIACTHHKH, JIYIBI, padoyvast TeTpaib.

2.1. KpaTtkue cBeeHHs] 0 MArMaTHYECKHX MOPOIAX
2.1.1. IIpoucxo:xaenne

OCHOBOJ BO3HHMKHOBEHHS 3TOI0 T€HETHYECKOI0 KJIacca MOpoJ SBISIOT-
s TIPOLIECCHI OCTBIBAHUSA M 3aTBEPICHUS CIOXKHOTO CHIMKATHOTO pacIuiaBa
(MarMsel), COCTOSIIIETO M3 TPYJHO- M JIETKOJETYYHX KOMIOHeHTOB. K mep-
BBIM OTHOCSTCSI OKHCJIBI KPEMHHUS, AIFOMUHUMN, JKee30, Kalabl[ui, MarHuu,
HaTpuil U Kanui. BTopele mpeacraBieHbl BOAOH, ABYOKUCBHIO YIiepoia,
COJISTHOH W TUTABHKOBOM KHUCIOTaMH, CEPOBOIOPOIOM H JIp.

B cBoeM JBMKEHUM OT 04aroB BO3HUKHOBEHHS K MOBEPXHOCTU 3EMIH
Marma 3acThIBaeT B 30HaX C PA3IMYHBIMH TEPMOJMHAMUYECKAMH YCIIOBHSI-
Mu. IIpu 3TOM CyIIECTBYIOT JABE NPUHLIMIINAIBLHO Pa3IUYHbIE BO3MOXKHOCTU
(hopMHUpOBaHHS TTOPOS;:

— Marma OCTBIBAaeT B TOJIIIE 3¢MHOM KOPBI, OyIIydH OKpY>KECHHas CO BCEX
CTOPOH BMEILIAIOMINMH OPOAAMH, — 00pa3yIoTcs MOPO.Ibl HHTPY3UBHBIE;

—MarmMa IpPOHHMKAaeT Ha 3€MHYI0 NOBEPXHOCTb M TaM 3aTBEPIECBACT —
BO3HUKAIOT OPOABI 3P y3UBHEIE (M3TUBIINECS).

Hnmpy3uenvie nopodsl B 3aBHCUMOCTH OT IIIyOMHBI 00Opa3oBaHHS H
cneuu(UKA KPUCTAJUIM3AlMU pacillaBa NOAPa3NeIIOTC Ha 2nyOuHHble,
nony2nyOunHble U JHCUTbHDLE.
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I y3uenvie nopodvt 1o BpeMeHH 00pa30BaHUS U CTEIICHH BTOPUIHBIX
N3MEHEHUHI MHHEPAJIOB IOJPa3JeISIOTCsl Ha naieomuntuvle (APEBHEBYIIKA-
HUYECKHUEC) U KatiHomunivie (HOBOBYIKAHUYCCKUE).

Oco0yro TpyHILy MOpoJ, C U3BECTHOM YCIOBHOCTHIO OTHOCHMBIX K Mar-
MAaTHYECKUM, COCTABJIAIOT MOPOIBI BYJKaHOKIacTHUecKkue. OHM MarMaTH-
YEeCKUE 10 TPOUCXOXKICHHIO U OCAJ0YHBIE II0 YCIOBHSAM O00Opa30BaHUS.
Bosnukator B pesyipraTe npeoOpa3oBaHUS B MOBEPXHOCTHBIX YCIIOBHIX
(kak Ha cylle, TaKk ¥ B BOJIC) TBEP/bIX MPOIYKTOB M3BEPIKCHUS BYJIKAHOB.
Mexay HHTpY3UBHBIMU U 3()Qy3UBHBIMHU MMOpoaaMH OOBIYHO HAOIIOIaeTCs
OOIIHOCTh XMMHUYECKOT0 COCTaBa, OJIM30CTh UX HMPOCTPAHCTBEHHOIO IOJIO-
JKEHUsI ¥ BPEMEHU OOpa30BaHUs, YTO OOBSICHACTCS BHEIPEHHEM CHIIMKAT-
HBIX PACILIABOB M3 OJTHOT0 MarMaTHYeCcKoOro ovara.

2.1.2. ®opMbI 3aeraHus

Jlid KaXk[10¥ TeHETUYECKOM TPyl MarMaTUYECKUX MTOPOJ] XapaKTEPHbI
ocobble popmel 3aneranus (puc. 2.1).

Iloponsl MHTpY3WBHbIE TIyOMHHBIE OOpPa3ylOT B OCHOBHOM KpYIIHBIE
MacCHBHBIE TeJla TUIONIa b0 B THICSIYM KBaJPaTHBIX KHIOMETPOB — OaTOIH-
TBI, IITOKH; MOJYITyOWHHBIE WM >KHJIbHBIE OOpa3yloT Tesla 3HAYUTEIBHO
MEHBIINX Pa3MEPOB — JaWKH, CHUIUIBI, JIOTIOJHTHI, JIAKKOIHUTHI, (DaKOIIHUTHI.

[opons! 3¢ dy3uBHEIE 3a1€TAIOT B BUIE TOKPOBOB U IIOTOKOB.

BynkaHoknacTHUECKUE MOPOJBI UMEIOT MPEUMYLIECTBEHHO TaKHE XKe
(opMBI 3aeranus, Kak 1 0caJl0YHbIe.

IIHIIWMIIIIIIIMR il
\! t
<¢ L 7 mﬂl J

Puc. 2.1. ®opmsl 3aeranusi MarMaTHIECKUX TOPHBIX MOPOJ: a — OATONHT; 6 — LITOK;
6 — JIOIIOJIHT; 2 — JIAKKOJIUT; O — (haKOJIUT; e — MarMaTHYeCKUE JKIIIBI (JailKu); oC — CHILIBL,
3 — TIOKPOB; u# — BYJIKaHUYECKHiT KOHYC; K — JIABOBBIIl IIOTOK
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2.1.3. CTPYKTYpPBI H TEKCTYPbI

[on cmpyxkmypoii opoabl TOHUMAIOT CTPOCHUE TOPOJIBI, 00YCIIOBIICH-
Hoe ()OpPMOil M BETMYMHOMN ClIararonxX ee MUHEPaIOB (CTENEeHbI0 KpUCTal-
JIM3aLUK) U CIIOCOOOM MX CpacTaHUsL.

[Ton mekcmypoii NOHUMAIOT CIIOKEHUE MOPOIBI, T. €. XapaKTep pacro-
JIO)KEHHUS COCTABHBIX YacTei TIOpOIbl B MPOCTPAHCTBE, M IUNIOTHOCTD TIOPOJIBL.

OcoOeHHOCTH (OPMHUPOBAHUS MarMaTHYECKHX TIOPOA CKa3BIBAIOTCS
NpPEeXIEe BCET0 Ha WX BHYTPEHHEM CTpoeHMH. Hampumep, MHTpy3HBHBIE
TTyOWHHBIE TOPOABI, KOTOPBIE 00pa3yloTcsi B TEUCHUE TUTENBHBIX OTPE3-
KOB BpeMeHH (0OBIYHO COTHH THICAY JIET) U IIPH OTHOCUTEIHHO TIOCTOSTHHOM
JIaBJICHNUH, BBITMOJHEHBl XOPOIIO OTPAHEHHBIMH KPYNHBIMH KPHUCTaJUIAMH.
[Tpuuem MuHepanbHasi Macca 3aroJHSET BCE HMPOCTPAHCTBO, 3aHMMAaeMOe
oOpasuoM. B Takom ciydae MPHHSATO TOBOPUTH O MOJHOKPUCTAJUINYECKON
PaBHOMEPHO-3EPHUCTON (KPYIMHO3EpHUCTON) CTPYKTYpEe U MAaCCUBHOM TeK-
ctype. B oTimume ot aToro Hekotopblie 3¢ Gy3uBHBIE TOPOIBI, 00pa3yrOLIH-
ecsl 3HaYMUTeNbHO ObICTpee, ciiokeHbl odeHb Menkumu (ot 0,1 10 1 mm)
KPUCTANIMYECKUMHU 3CpHAMU, MPUYEM B o6pa3ue HNMECTCAd MHOI'O IMYyCTOT
HeOompmIoro pasmepa. CTpykTypa oOpasla XapakTepHU3yeTcsl KaK CKpPBITO-

KPHCTAJUINYECKasi, TEKCTypa — IOPHCTAs.

W3 3TUX NpUMEpOB CIEIyeT BaXKHBIH BBIBOJ O TOM, 4YTO CTPYKTYPHO-
TEKCTYPHBIE OCOOCHHOCTH IMoponsl (Tadim. 2.1 u puc. 2.2, 2.3) gBusAroTCA
OCHOBOI1 JJIs1 yCTaHOBIICHUS €€ T'eHe3uca.

Ta6nuna 2.1. OcHOBHbIE CTPYKTYPBI H TEKCTYPhl MATMATHYECKHX TTOPO]T

VYcnosus obpa- OCHOBHBIE THUIIbI
Bunp! ctpykryp Bunpl Tekcryp
30BaHHS CTPYKTYp
WnTpy3uBHbIe TonHokpucTammue- Kpynnosepaucras
MaccuBHasi, HHO-
TIyOMHHBIC CKasi, pPABHOMEPHO-3ep- CpenHesepHucTas
ra nonocyaTast
TIOPOJBI HHCTast Mernko3epHucTas
Hutpy3uBHbIE
Py TMonHOKpHCTAITHYE- Topduposmsas
MOJTYTITyOHH- MaccuBHast, HHO-
HBIE H KIIbHBIE | o oy HCPABHOMEPHO® r/ia monocyaTast
3epHUCTAs IlermaturoBas
HOPOJIBI
CKpBITOKPHCTAILIN-
Dddy3usnsie Henomxoxpucrammmae- qecF:caﬂ P MaccuBHzas, 1mo-
U3JIMBLINECS cKast UCTasl, My3bIpHU-
( ) Topduposas p » TTY3BIp
HOPOJIBI crast
Hekpucraumnaeckas CrexnoBatast
Bynkanokna- KpynHoobnomouHas
IInotHas, nopuc-
CTHYECKHUE O6omouHas CpenneobaoMouHast ras
TIOPOJBI Menkoo610MoYHas
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Puc. 2.2. CTpyKTypa HHTpY3UBHBIX IOPOJ: a — IIeT-
MAaTHTOBAs; 6 — MOJHOKPHCTAUINYECKAs, HEPABHO-
MEpHO-3epHHUCTas (TOPPUPOBUIHAS); 8 — HOTHOKPH-
CTaJUTNYECKAsi, PABHOMEPHO-3EPHUCTAS

Puc. 2.3. CtpykTypa 3¢)(y3uBHBIX TOPOA:
a — HEeTIOTHOKpHUCTa/uTNUecKas (mopduposasi);
6 — HeKpUCTaJUIMUecKas (CTEeKI0BaTas)
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2.1.4. BeniecTBeHHBIH COCTaB

B ocHoBy kiaccuukanyu mo XUMHYECKOMY COCTaBY IOJIOKEHO CO-
nepxanue okucia SiO,. OH BCcTpevyaeTcss BO BCEX MarMaTH4eCKUX MOpo-
JlaX, IpU4eM B KOJIMYECTBaX, TOCTATOYHBIX ISl HAJIE)KHOTO OIpPEIe/ICHHS.
Mo mponentHOMY cojepikanuio SiO, MarmMaTHYECKHe MOPOJIbI JAEISTCS Ha
kucisie (>65 %), cpenuue (65-52 %), ocnoBHbie (52—40 %) u ynbpTpaoc-
HOBHBIE (<40 %).

XUMHAYECKUH COCTAaB MarMaTH4eCKUX MOPOJ MPOSBISETCS B 0COOCH-
HOCTAX (POPMUPOBAHMS MX MHHEPAIHHOrO cocTaBa. [Ipu ero xapakrepu-
CTHKE TPUHSITO BBIIENIATh TPH TPYIIIBI MUHEPAJIOB: KBapIl, MOJIEBbIC IITTa-
ThI, [[BETHbIC MUHEPAIbl. J[MHAMHKA MHUHEPAIHHOTO COCTaBa B 3aBUCHMO-
CTH OT M3MeHeHHs cojepxkanusi SiO, 4eTKO MPOCIESKUBACTCA HAa CXeMe
o01mel KraccupuKauy MarMaTHIecKuX mopo (tadm. 2.2).

Hanpumep, u30bITOK KBapiia SBISETCS MPEPOTATHBON TOJNBKO KHUCIBIX
MOPO/I, & B MOPOJaX YJIbTPAOCHOBHBIX OTCYTCTBYET HE TOJBKO KBApIl, HO U
MOJICBBIE IITIATHI.

B COOTBETCTBHH C 3TUM MO0 MEpPE CHHUKEHHSI KUCIOTHOCTH (OT KHUCIBIX
K YJIBTPAOCHOBHBIM IMOPOJIaM) TOH OKPACKH U3MEHSCTCS OT CBETJIOH JIO
TEMHO-CEpOil U YepHOW. BakHO OTMETHTH, YTO IUIOTHOCTH MOPOJ MpPH
9TOM TaKKe BO3pPaCTaeT.

Takum 00pa3oM, HA OCHOBE 3aKOHOMEPHOCTEH (hOpMUPOBAaHUS MUHE-
PANBHOTO COCTaBa, OKPACKU U IUIOTHOCTA MarMaTUYeCKUX MOPOJ B CBSI3U
C UX XUMHYECKUM COCTABOM MOKHO YCTaHOBHTH IPYIITY HOPOJ MO XHMH-
YECKOMY COCTaBY U Ha3BaHUE ITOPOJIBI.
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Tabnuma 2.2. Cxema o0uIeii Kiaccu(puKanmm MarMaTH4YeCKUX rOPHbIX MOPOJ

CocTaB ropHOH OPOIBI

YcnoBust 06pa3oBaHus

XUMH- MUHEpaJbHBIi, % Oxpac VHTpy3uBHBIC TOPOABI D¢ dysusHble mopoasl | BymkaHo-
YeCKui . KJIacTHye-
- MOJICBBIC L(BETHBIC Ka riyouH- HONYIIy- | XKHJIb- | MHalCOTHI- KaifHo-
SiO,, KBapI| cKue
o IIHATHI MUHEpaIbI HbIE OuHHbIE HbIE HbIE THITHBIE
% HOPOABI
Cmona Jnma-
78, Jlunaputo-
Kuc- Oprokia3s porosast N pwr,
I'panut- |Ilerma- | BbIif (kBap-
JIbIE 30 40, oOMaHKa, Csemias I'panur Hopdu - LieBbIi) obcu- -
>65 Ansbut 20 aBIUT poup nopdu JIMaH,
5-10 pOHP nemsa
Cmona
A8, Juopu-
porosast TemHoO- . Amnpesuro-
Inaruokias TOBBIH N Anpie-
obMaHKa, cepasi, Juopur - BBIif TIOp- -
70 nop¢u- 3UT
Her aBIUT nectpast o ¢dupur
Cpex- 25-30 P
WK
HHE Cuenmur-
OYEHb Oprokia3 Buorur, Tpaxut- Bynkanu-
65-52 Cuenwr, nop¢up, o
Majio 60, mraruo- porosas nopoup, Tpaxur, YeCcKuit
Hedemm- Hedemn-
ka3 25-30 oOMaHKa, - . . - ¢enomuro- ¢eno- Terner,
HOBBII HOBBIIi .
Wi Hede- ABTUT BBIi TIOp- JUT Ty,
CHEHHT CHEHHT-
muH 20 10-20 thup Opexunst
nophup
ABrut nabas
OcHoB- i I'a66po- A
IInaruoknas poroBas (6a3anbTo-
HBIE Her UYepnas I'a66po nopdu- - N bazanst -
50 oOMaHKa, BbIi TOp-
52-40 put
onuBHH 50 ¢hupur)
VYiib- ITupoxkce-
Tpaoc OnuBuH Hepnaz, HHT, I1¢
P Her Her ’ TEMHO- ’ - - - - -
HOBHBIC aBIUT PHAOTHT,
3eneHas
<40 JIYHUT




2.1.5. ®dus3nyeckue CBOKMCTBA

XUMUUECKU U MUHEpANbHBIA COCTaB U CTPYKTYPHO-TEKCTYPHBIE OCO-
OEeHHOCTH TOpOJ] OOYCIOBIMBAIOT HMX (PHU3MKO-MEXaHWYECKHE CBOMCTBA.
B cBoto ouepenp, OHH SIBISIFOTCSI OCHOBOW ISl MPAKTHIECKOTO MCIOJIb30BaA-
HUS UX.

IMon ¢u3uKo-MeXaHWYECKUMH CBOWCTBAMH IIOHMMAeTCSi B OCHOBHOM
MIPOYHOCTH MOPOJ, a TAKXKE MX IIIOTHOCTh U 00BbeMHast Macca. IIpuuem Be-
JIMYUHA IPOYHOCTH MOXKET CYIIECTBEHHO MEHSTHCS B 3aBUCUMOCTH OT BUJA
HanpsKeHUs. B OCHOBHOM pa3nuyaroT CTaTHUECKYIO MPOYHOCTh (Ha Cxa-
THE, PACTSHKCHNE, H3TUO WM C/IBUT), BEIpayKaeMyI0 OOBIYHO B KIJIOTpaMMax
Ha KBaJIPaTHBII CAaHTUMETP, U JUHAMHIECKYIO IPOYHOCTh (CONPOTHBIICHHE
UCTUPAHHIO, TBEPJOCTh, OYPUMOCTH H T. J.), KOTOpast OOBIYHO HE J0IyCKaeT
TOYHOTO YHCIIOBOTO BBIPAXKEHHS Ba’kHO OTMETHTH CYIIECTBEHHOE BIMSHHE
Ha ()U3MKO-MEXaHHMYECKHE CBOWCTBA CTPYKTYPBl M TEKCTYpHI IOpPOA.
HaunOonee nmpouHBIMU SBISIOTCS PaBHOMEPHO-MEIKO3EPHHUCTBIE M PaBHO-
MEpHO-CpEJHE3EePHUCTBIE TTOPObL. [1opo/bl aHATOTHYHOTO MHHEPAIBHOTO
COCTaBa, HO KPYIHO3EPHUCTOW WIM TOPGUPOBOH CTPYKTYPHI, HMEIOT
MEHBIIYI0 POYHOCTh, OOJIee MOJATIMBLL K Pa3pyIICHHIO KaK MpH Gpu3nde-
CKOM, TaK ¥ IPHU XUMHUYECKOM BBIBETPHBAHMH.

[Mopomsr OTHOPOAHOW MACCHBHOW TEKCTYPHI OTIMYAIOTCS OOJBIICH
YCTOWYHMBOCTBIO K BHIBETPHBAHHIO M OOJIbIIEH MEXaHHUYECKOI MPOYHOCTHIO.
ITopoel ¢ HepaBHOMEPHBIM paclpesieIeHHeM KOMIIOHEHTOB, C IOJI0CYaTON
WIN TIOPUCTOM TEKCTYpOH JIerde pa3pyIlaroTcs MpPH BBIBETPUBAHUH W TTOJ
BO3/ICHiCTBMEM BHENIHEH HArpy3KH, a TaKkKe OOHApY>KHBAIOT HEOIHOPO-
HOCTB TUAPOTEOTOTHIECKIX CBOHCTB.

2.2. Onucanne mopona

OmmcaHue KaxJa0ro oopasna KOJUICKIUH MarMaTH4eCKUX MOPOJ IOJIK-
HO CcOIeprKaTh Bce HEOOXOIUMBIC TaHHbIC I KaueCTBEHHOTO ONpeIeIeH S
Ha3BaHUs MOPOJBI U AajbHelero usyuenus ee. st Toro 4To0bl onucanue
OBUIO TOCJIENOBATENbHBIM U YETKHM, PEKOMEH/IYeTCsl BCE XapaKTepHBIE
MPHU3HAKH TOPOJIBI 3aHOCUTE B Ta0I. 2.3.

IIpu onmcanun o6pa3noB rpadsel 1—-6 3amoNHAIOTCS HENOCPEICTBEHHO
MPU MaKPOCKOITUUYECKOM HM3YYeHHHU Toponbl, a rpadsl 8—10 — mocne ycra-
HOBJICHUS €€ Ha3BaHHMsS HAa OCHOBAaHMU MOJIHOTO M3Yy4YCHHUS XapaKTEPHCTHK
MOPO/IbI IO OMHCAHMIO B TEKCTE.
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Ta6nuna 2.3. MarmaTu4yecKne ropHbie IOPOabI
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Oxpacka — IPU3HAK ITOPOABI, KOTOPBIH 3aBUCHT OT COOTHOIICHUS MEXKILY
CBETJIBIMH ¥ IIBETHBIMH MHHepanamH. LiBeT oOpasma uMeeT CyliecTBeHHOe
JUAarHOCTUYECKOE 3HaYEeHHE M M03BOJIIET OPHEHTUPOBOYHO CYAUTH O XUMH-
YecKOM cocTaBe Nopojsl. [1o IBeTy CpaBHHTENBHO JIETKO BBIIEIUTH KHC-
JIble, CPEeTHHE, OCHOBHBIE M YJIBTPAOCHOBHBIE MOpoabl. Oco0o mokasarteneH
uBeT Ui 3 (y3UBHBIX TOPOJ, B KOTOPHIX MHUHEPAIBHBIN COCTaB OOBIYHO
MaKpOCKOIUYECKH YCTAHOBUTD HENb35.

OnwuceiBas CTPYKTYpY HOpPOXBI, CHadajga H3yd4aroT Ipeobiamaromme
pa3Mepsl 3epeH, CTENEeHb KPUCTAIUIMYHOCTH TOPOIbI, MErMATHTOBBIE MPO-
pacTaHus U Apyrue ocoOeHHOCTH. 3aTeM, Hocie 0000IIeHUs CTPYKTYPHBIX
IIPU3HAKOB, B Ta6n1/1ue YKa3bIBA€TCA HAa3BaHUC THUIIA U BHUJA CTPYKTYPEI CO-
riacHo tabu. 2.1.

[Tpu u3y4eHuH TEKCTypbl 0CO00 OTMEYAIOT OPUEHTUPOBKY M PAaCIIOJIO-
KECHHUEC MHUHEPAJIOB, HAJIMYUE TTOJIOCHYATOCTH, KPYIIHBIX U MCJIKUX IOp U ITy-
cTOT. B Tabnuue 3amuchiBaoT OOMICHPUHATYIO (GOPMYIHPOBKY TEKCTYPHI.
OCHOBBIBAsACh Ha CTPYKTYPHBIX M TEKCTYPHBIX MPH3HAKAX, YCTAHABIHBAIOT
NPUHAUIS)KHOCTh TIOPOABI K MHTPY3HBHOMY WM 3(dy3HBHOMY reHeTHYe-
CKOMY THITY.

MuHepabHbIi COCTaB GONBIIMHCTBA MarMaTHYeCKUX HOpoJ (IperMy-
IIECTBEHHO MHTPY3UBHBIX) MOXXHO YCTQHOBHTH MAKPOCKOIIMYECKH, OCHO-
BBIBasICh HA CyMMe IIPH3HAKOB IJIaBHBIX MUHEPAJIOB: IIBETa, Onecka, GopMel
3epeH, XapaKkTepa CIlalHOCTH, H3JI0Ma, TBEpAOCTH U T. 1. C 0coObIM BHUMA-
HHEM CJIelyeT OTHOCHUTBCS K IPH3HAKaM, CBHCTEIHCTBYIOIINM O HATHYUU
NPOJXYKTOB BTOPUYHBIX HM3MEHEHUI (Hanmpumep, MOMYTHEHHE IOJEBBIX
IIIIAaTOB). Y CTAHOBMB MHUHEPAJIbHBIA COCTaB IOPOJIbI, INIA30MEPHO OIpe/ie-
JSIFOT KOJIMYECTBEHHBIE COOTHOIICHMS IVIABHBIX MUHEPAJIOB U PE3YJIbTAThI
3aHOCST B TAOJHILY.

K nuarHocTrke mopon ciemyer HPUCTYIaTh TOJIBKO IT0CHE 3arlOHEHUS
rpa¢ 1-6 tabi. 2.3. Ilezecoobpa3Ho mepen onpeaeaCHUEM TOPO, OCHOBBI-
BasCh Ha JaHHBIX TaOJIMIBI, BeCb KAMEHHBIH MaTepHai pa3/ieluTh Ha TeHe-
THYECKHE KJIACCHl, BHYTPH KOTOPBIX 0OpasIbl PacHpenenuTs 110 XUMHYe-
CKOMY U MUHEPaJbHOMY COCTaBY.
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2.3. OnpenesieHue HaA3BaHUS MOPOT

[Tpu onpenenenny Ha3BaHUS HEOOXOIUMO TT0JIB30BATHCS KIIFOUOM, B KO-
TOPOM TOPOABI CTPYNIIMPOBAaHBI 0 CTPYKTYPHBIM IpH3HaKaM. BHytpu
KaX/10}1 rpymnIbl HOPOb! pa3JeNieHbl 10 OKpacke, MUHEPAJILHOMY COCTaBy,
TEKCType M JIpYTUM XapakTepHbIM ocoOeHHocTsIM. HoMep mopopl B Kitode
COOTBETCTBYET € HOMepY IpHW OnucaHuu B Tekcre. st Toro 4toOsl yoe-
JIUTHCSI B TIPABWIIBHOCTH OMNpPEEICHUS,, HEOOXOIUMO BHUMATEIBHO COIIO-
CTaBUTH JAHHBIC TAOIUIIBI C OMMCAHUEM TTOPOJIbI.

2.3.1. Ki1ro4 k onmpeiejieHHI0 MATMATHYECKUX TMOPOJ

CmpyKkmypa nonHOKpUCMANNUYECKAs, PAGHOMEPHO-3ePHUCMAA:

a) OKpacka MopoJibl CBETIasd, OCHOBHAs Macca IMOPOAbI — MOJIEBOH IIMaT,
MHOro kBapma (10 30 %) — Ne 1;

0) OKpacka Mmopo/ibpl CBETJIAasi, OCHOBHASI Macca MOPOAbI — TI0JICBOM IIITIAT,
KBapI[ OTCYTCTBYeT — Ne 7;

B) OKpacka IOpPOAbI TEeMHO-Cepasi 0 YepHOH, OCHOBHbIE MHHEpPAJIBI —
CepoBaThIi MOJIEBOH LINAT ¥ YEpHBIN MUPOKCEH, KBapIl orcyrerByeT — Ne 10;

') OKpacka IOpOJbl TEeMHO-3elIeHasi, TeMHO-Oypas, depHas, OCHOBHBIE
MHUHEpaJbl — OJIMBHUH, MUPOKCEH, KBapI| U MOJIEBBIEC MINAThl OTCYTCTBYIOT —
Ne 13;

1) OKpacka IOpoJIbl TEMHAsl 10 YEpHOH, OCHOBHOW MHHEpall IIMPOKCEH,
KBapIl ¥ MOJIEBBIE ATl OTCYTCTBYIOT — Ne 15;

€) OKpackKa IMOpojbl TEeMHO-3€JIeHas, YepHas, OCHOBHOM MHHepas — OJH-
BHH, KBapIl ¥ MOJIEBBIE ITIAThI OTCYTCTBYIOT — Ne 14,

CmpyKkmypa nOTHOKPUCMANNUYECKAS, HEPAGHOMEPHO-3EPHUCMAA:

OKpacKa IMOpPOJBI CBETJIAas, OCHOBHBIE MUHEpAaNbl — KBapIl M IIOJIEBOM
IIIIaT, XapaKTePHO MErMaTUTOBOE CTPOEHHE (IIpOpacTaHue IOJIEBOTO IIITIaTa
kBapuem) — Ne 2,

Cmpykmypa HenoanoKkpucmaniuieckasn, nopupoean:

a) OKpacka Mopojbl cBeTiasi, Oeyasi, KenToBaTasi, KpacHOBaTasi, BKparl-
JICHUSI CBEXXUX (HEBBIBETPEHHBIX) 3€PEH IOJICBOTO MImaTa, KBapia — Ne 3;

0) okpacka HOpOJBI cepasi, JKEeNToBaTas, BKpalJIeHUs 3epeH KBapua u
TIOJIEBBIX LINATOB MaTOBBIC (BBIBETpeHHBIE) — Ne 4;

B) OKpacka MOPOABI cepasi, OypoBaTasl, KENToBaTas, CPEAN BKPAIUICHUN
HET KBapla, IEpOXoBaTas Ha OIIyIb, TEKCTypa MeJIKormopucTast — Ne 8;

T) OKpacka HOpOJbI cepasi, OypoBaras, KenToBaTasi, BKpPAIICHHAST XOpO-
110 BUAMMBIX 3€PEH MOJIEBOTO MIaTa, O0MNbIIeH YacThio TycKible — Ne 9.

36



CmpyKkmypa HenonHOKpUCMAIIuYecKas, CKpbIMOKPUCHANNUYECKAA:

a) OKpacKka MOpoAbl TEMHO-cepas, YepHasi, TeKCTypa HOPOJbI My3bIpH-
cTas1, mopucTasi, pexke MaccuBHast — Ne 11;

0) oKkpacka MOpoJIbl YepHasi, TEMHO-3eJIeHasi, TEKCTypa MacCUBHas, JIU-
IIIeHa BKPAIUIEHUH, CTPYKTypa HHOTJa Mesko3epHucTas — Ne 12.

CmpyKkmypa HeKpucmaniuyuecKkas, CmeKi08amasn:

a) OKpacka IOpOJbl YepHas, KpacHOBaTO-Oypas, PaKOBHCTBIH H3IIOM,
CTEKJITHHEIN Oiteck — Ne 5;

0) oKpacka TOpOIBI cepasi, JKelTas, IMOpoJa OYCHb JIETKas, IUIaBacT B
BOJIe, TEKCTYpa Iy3bIpHCTas, Hopucras — Ne 6.

Cmpykmypa oonomounasn:

OKpacka IOpOAbl pa3iiMyHas, B OCHOBHOM cepas, po30Bas, COCTOHUT M3
Pa3HoO0pa3HbIX 0OJOMKOB BYJIKAHUYECKOTO CTEKIJIA, MUHEPAJIOB M TOPHBIX
mopoj — Ne 16.

2.3.2. KpaTkoe onucaHue OCHOBHBIX THIIOB
MarMaTH4eCKHX FOPHBIX MOPOI

2.3.2.1. Kucable MarMaTuyecKkue mopoabl

Kucnsle marmatudeckue mopozsl (comepxkanue SiO, > 65 %) umeror
HCKITIOYUTENILHO IIIMPOKOE pachpocTpaHeHne W 3aHuMaroT Oosee 60 %
IUTOIIA M Pa3BUTUSI BCEX MarMaTHYECKUX MMOPOJ. THUMHUYHBIC UX MPEICTa-
BUTEJIH — TOPOJIbI TPYIIIBI PaHUTA-THNApUTA. [lJIsi HUX XapakTepHO 00JIb-
IIoe CoJIepKaHUe KBapiia U mpeodaaiaHue KaJTueBOro MOJCBOro IImaTa Hal
wiaruokiaa3zoM. OKpacka mopoJ cBemias Oyarogapsi HeOOJIBIIOMY COJepIKa-
HUIO I[BETHBIX MHHEPAJIOB. B HaHHYI0 rpymiry 0ObeAMHAIOTCS HHTPY3UBHBIC
(TpaHuT, TpaHUT-IOPQUP, MerMatuT) u 3G dy3uBHBIC (IUTAPUT, JTUIAPUTO-
BbI{ Op(UP) TOpHBIE MOPOALI (CM. Tabdm. 2.2).

1. 'panur — rioyOMHHAS WMHTPY3UBHAs TOPOJA, CIOXKCHHAs Kallue-
BBIM TIOJIEBBIM HINATOM (OPTOKJIa30M min MuUKpokiuHoMm) — 40 %, rutarmo-
kiazoM — 20 %, xBapuem — 30 % u nBeTHRIMH MuHepanamu — 5-10 %, B
OCHOBHOM OHOTHTOM, POTOBOW OOMaHKOW MM aBIrUTOM. OKpacKa rpaHuToOB
CBETJIas, CBETJIO-Cepasi, cepasi, )KeIToBaTas, po30Basi, KpacHas U 00YCIIOB-
JICHA [BETOM MOJEBOTO mInata. Cmpykmypa MOpOAbI TOJHOKPUCTAIITIYC-
CKasl, PaBHOMEPHO-3CPHHCTAsl, KPYIHO-, CPEOHE- WM MEJIKO3CPHUCTAS,
mekcmypa MaccuBHas. 3ajeraet NPeUMYIICCTBCHHO B (popMe OaTOJHTOB,
IITOKOB, JIAKKOJUTOB. [JIOTHOCTh TPaHUTOB MEHSCTCS B OOJNBIIMX Tpese-
nax, obbeMHast Macca — 2,8-3,3 r/cm’. BpeMeHHOE CONMPOTHBICHHE CiKa-
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THrO — 15002000 Kkr/cm>, Hcmonb3yeTcss B CTPOUTENLCTBE B BUAC IIEOHS,
OyTOBOTO KaMHS, IIJTUT, MOCTOBBIX OMOP M KaK OOIHMIIOBOYHBIN MaTepHall.

2. IlerMaTHT, MTUCEMEHHBIN IPAHUT — JKWIBbHAS MMOPOJIA, COCTOUT U3 Ka-
JIUEBOTO IOJICBOTO IINATa, KBapia, ciroja (OHOTHUTa WM MyckoBuTa). Xa-
PaKTepHO B3aMMHOE IPOpAacTaHHWE TOJEBOTO INmaTra M Keapra. OKkpacka
mopoJisl Oenasi, cepoBatasi, KpacHOBatas. CmpyKkmypa NOTHOKPHUCTAIUTHYC-
CKasi, HCpaBHOMEPHO 3CpHUCTasi, MerMaTuToBas. Tekcmypa mOpoJbl Mac-
cuBHas, GOPMBI 3aeranus — JaiKu U KWIbl. [[puMensieTcs A U3roToBIIe-
Hus ¢dapdopa, cimronsl. Peakue MuHepaibl, BCTPEYAONUECS B ETMaTHTO-
BBIX JKMJIAaX, UCTIONB3YIOTCS KaK IIEHHOE MHHEPAIbHOE CHIPEE.

3. JIlumapur — KaWHOTWUIHBINA 3¢ (¢y3UBHBI aHajor TpaHWTa. MuHe-
paNBHBIN COCTaB TaKOW ke, KaK y rpaHuTa. OKpacka TOponasl Oemnasi, CBET-
JI0-cepasi, JKeJToBartas, KpacHoBarasi. Cmpykmypa niopbupoBasi, mexcmypa
MacCHBHasI WK TopucTas. BkparuieHus npeacTaBiieHbl KBapIeM, KaIneBbIM
MOJIEBBIM IITIATOM, IHIarnokia3oM. [loneBrle mMmaTel IMEIOT CBEXHI OOJIHK,
HEe W3MEHEHHBIH BTOPHYHBIMU mpoueccamu. Haubosee tunuunas ¢dopma
3ajeraHus — NOToK. [II0THOCTE MUnapuToB — 2,5-2,6 F/CMS, o0beMHast Mac-
ca — 2,4-2,6 r/cm®, BpeMEHHOE CONPOTHBICHHE CKATHIO KOJISOIETCS B IIH-
poxux mpexaenax — ot 500 go 3500 Kr/em’. [IpumMensieTcst kak pasHOOOpa3-
HBII CTPOUTENBLHBINA MaTepHal.

4, JlunaputoBblii mopdup, KBapIeBbld NOPHUP — MATCOTHUITHBINA aHa-
JIOT TpaHHuTa. MUHEPATbHBIA COCTaB aHAJIOTWYCH COCTaBy TpaHuta. OKpa-
wien B cepoBaThie, cepbie, Oyphie, JKENThIC, 3eICHOBAThIC TOHA. CImpyKmypa
opoIsI TopUpoBasi, mekcmypa MacCUBHAs M MOpHUCTast. BxparuieHus
MIPECTaBIICHBI TEMH K€ MHHEpaJaMH, YTO W y JIUIIAPHTa, OJHAKO OTIHYa-
FOTCS MOTYCKHEBIIUMHE 3€PHAMU IOJICBBIX IIMATOB. BylKaHHUECKOE CTEKIIO
OCHOBHOHM MacCBhl PacKpHUCTAJUIN30BaHO. XapaKTepHbIe (POPMEI 3aJeTaHus —
MIOTOKH, KPYIIHBIE MOKPOBHI. JIMIAPUT W NHIAPUTOBEIN MOP(UP HCIIOTIB3IY-
FOTCS1 KaK CTPOUTEIBHBIN KaMeHb, 2 HEKOTOPBIC KBapIEBbIe MOPMUPHI — KaK
JIeKOpaTuBHBIN MaTtepuasl. OHU3nKo-MeXaHMUECKHE CBOICTBA TaKHE K€, KaK
y JTUIapura.

5. Oocmmman — 3¢ddy3uBHas nopona. OKpacka pas3iuvHas: CBETIIO-
cepasi, cepas, Oypast, KpacHOBaTo-0ypasi, uepHasi. CmpyKkmypa CTEKI0BaTasl,
meKkcmypa MacCUBHAs, XapaKTePeH DPaKOBUCTBIM HW3JIOM M CTEKJISTHHBIN
oneck. Yame BCTpEUaArOTCsl KUCIbIC OOCHIAMAHBI, aHAJOTH JUIIAPUTOB, HO
HUMCIOTCS TAKXXC aHaJIOTU TPaxuTOB, aHJIC3UTOB, 6a3aﬂbTOB u Jpyrux us-
muBIXcs nopox. CoctaB 0OCHINAHOB CIIOKHBIN W HETIOCTOSHHEIH. O0pa-
3yeTcs MpU ObICTPOM 3aCTHIBAHMM H3JIMBIICHCS Ha MOBEPXHOCTH JaBHI. 3a-
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JeraeT B BHJE IIOTOKOB MM ITOKPOBOB. Vcronb3yercs Kak MOAEIOYHBINH U
JIeKOpaTUBHBIN KaMeHb, HAIIOJHUTENb OSTOHA.

6. Ilem3a — >ddy3uBHas nopona. Okpacka Oenas, »enrosaras, cepas,
4yepHasi U KpacHoBartas. CmpyKmypa NOpO/bl CTEKIIOBATAs!, MeKCmypa Iy-
3BIPUCTAst, IOpPOJa Boimokomomo0Hass. O6pa3yercss pu OBICTPOM 3aTBep-
IeHnr OypHO BCKHIIAIOMIEH JIaBBI (0OTaToi razaMiu M mapamu), IUIaBaeT B
Boge. [lo XuMuaeckoMy cocTaBy KOJIeOIeTcs: OT KUCIBIX 1O OCHOBHBIX. 3a-
JeraeT B BHIE NOTOKOB. BpeMeHHOE CONPOTHBIICHHE CIKATHIO COCTABIISCT
200-400 kr/cM?, mopuctocts — 80 %. Mcromnb3yercst Kak abpasMBHBIA H
M30JIMOHHBIA MaTepHall, HAIlOJHUTENb JITKUX OSTOHOB M TI'MAPAaBIINYe-
cKkasi jo0aBKa K OCTOHY.

2.3.2.2. Cpennue MarMaTudecKue MOPoOabI

K cpexnum marmatudeckuMm nopoaam (comepkanue SiO, — 65-52 %)
OTHOCSITCS MHOTOUYMCIIEHHBIE TOpob! (0K0J10 400 THIIOB) IPYNIIBI CHEHUTA-
TpaxuTa, He()EITMHOBOTO CHEHUTa-(PEHOINTa U JUOpUTa-aHae3nTa. B mopo-
Jlax 3THX TPYII OTCYTCTBYET KBApIl, YTO JETKO OTINYACT UX M0 ITOMY NpH-
3HaKy OT KHCIBIX NMOpoA. ['pymmsl cpemHux mopox B Oousblneil mMepe, dem
KHCJIbIE, 000TaIIeHbl IBETHBIMUA MUHEPATaMHU U MUMEIOT NPEUMYIIECTBEHHO
Cepyl0 OKpacKy. VX THUNWYHBIMH IIPEACTABHTEISMH SBISIOTCS ITOPOJBI
TPYIIBI CHEHUTA-TPAaXUTa, KOTOPBIE 3aHUMaloT okoJo 0,6 % Beeil miomann
Pa3BUTHSI MarMaTHYECKUX TOPOJI.

7. CHEHMT TpeJCTaBIsgeT CO00i TIIyOMHHYIO HMHTPY3MBHYIO IOPOY,
CJIOKEHHYIO KaJIMEeBBIM I0JIeBbIM IHmaroM (50—-60 %), kuciubiM ruiaruokia-
30M (25-30 %) u nBeTHbIMH MHUHepanamu (OMOTHT, poroBas oOMaHKa, aB-
ruT), coctapisommmMu B cymme 10-20 %. Okpacka cMeHUTOB OT po30Ba-
TOH 110 cepoBartoil. CmpyKniypa TIOPOAbI NOJTHOKPHCTAJUINYECKAst, paBHO-
MEpHO-3€pHUCTAs, KPYITHO- WM CPEAHE3EPHUCTAs]; MeKCmypa MacCUBHas,
peske nosocyaTast. CHEHUT MOXHO JIETKO CIYTaTh C TPAHUTOM, OT KOTOPOTO
OH OTJIMYAETCS YacTO TOJIBKO OTCYTCTBHEM KBaplia. 3ajJeraeT CHCHUT B BUJIE
mTokoB. 1o Gu3nKo-MexaHNYEeCKUM CBOWCTBAM CHEHUTHI OJU3KH K TPaHH-
TaM, HECKOJIBKO YCTyTIasi UM B IIPOYHOCTH 110 IPHYMHE OTCYTCTBHUS KBapla.
Hcnonb3yroTes aHalOrMuHO IPAHUTAM.

8. Tpaxur — xaiiHoTUNHBIN 3(dy3uBHBINA aHaNor cueHuTa. MUHEpab-
HBI COCTaB TpaxuTa aHAJOTHUEH COCTaBy CHEHUTa. OKpacka Tpaxura
CBETJO-cepasi, CBETJIO-XKENTas, cepoBaras, OypoBaTas, KEITOBaTasd.
Cmpykmypa niopozsl nophupoBasi, mekcmypa 1nopucras, maccusHas. Kpu-
CTAJUTMYECKHUE BKPAIICHUS MPEACTABICHBI KAJIWEBBIM MOJEBBIM IIIATOM,
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peke OMOTHTOM W POroBOM OOMaHKOW. J[Jsi BKpaIieHW XapakTepHa CBe-
xasi Onectsias nmoBepxHocTb. Ilopona TOHKOMOpHCTas, LIepoXxoBaras Ha
omynb. B cBs3M ¢ HanuuMeM IOp BPEMEHHOE CONPOTHBIICHHE CXKATHIO
06brano He mpesbimaer 600-700 kr/cm?. MCromb3yeTcs Kak 3amONHHTENb
Ju1s1 GETOHA M KUCIIOTOYTIOPHBIM MaTepual.

9. TpaxuToBsbIii MOPGUP — NATCOTUITHBINA aHAJIOT CUEHNTAa. MUHepalib-
HBII COCTaB aHAJIOTMYEH COCTaBY cHeHHTa. OKpacka TIOpoJibl KpacHOBaTasl,
KenToBaTas, OypoBatas, cepast. Cmpykmypa 1mopoabl nophupoBas, mek-
cmypa MaccuBHas (miotHast). TpaxuToBeie MOPGUPHI OT TPAXUTOB OTIHYA-
IOTCSl CHJIPHOW CTETIeHBI0 M3MEHEHHsS MHHEpaioB. BkparueHus Ooibimeit
YacThI0 TYCKIBIC. 3aJleTaloT TPaXWTHI M TPaxXUTOBBIC MOpdupsl B (opme
MOIIHBIX MOTOKOB WJIM ITOKPOBOB, YTO OOBSICHSETCS OONBIION BA3KOCTBHIO
1e’04HOM JaBbl. MIHOTIa BCTpewaroTcs JalKU U IJIAaCTOBbIE 3aiexu. Mc-
IIOJIB3YETCSL KAK CTPOUTENIBHBIN U J€KOPATUBHBIM KaMEHb, LIEHHBIH KHUCIIO-
TOYNOPHBII MaTepuas. [IIOTHOCT TPaxMTOB M TPAXUTOBBIX MOPHHPOB —
2,5r/cM’. BpeMEHHOE CONPOTHBICHHE CKATHIO OOBIYHO COCTABIISCT
500-800 kr/v’.

2.3.2.3. OcHOBHbIE MATMATHYECKHE MOPOABI

OcHOBHbIE MarmaTudeckue mopomsl (comepkanue SiO, — 52-40 %)
MIpeCTaBIeHBl TPyNIoi raddpo-6a3anpra. OT KUCIBIX M CPEIHHUX IMOPOI
JIETKO OTJIMYAIOTCS 10 TEMHOMY, IIOYTH YEPHOMY LIBETY, 0OYCIOBICHHOMY
OONBIIMM KOJMYECTBOM TEMHOLBETHBIX MHHEpaloB B mopozpe. Kmapu u
KaJIMEeBBIH MMOJIEBOH LIMAT OTCYTCTBYIOT. D dy3UBHbIE NOPOIBI OCHOBHOTO
COCTaBa SIBJIAIOTCS CAaMBIMH PaclpOCTPaHEHHBIMH CPEIM BCEX MarMaTHde-
CKHX ITOpO/I.

10. I'a60po — uHTpY3UBHAs TIIyOMHHAS TIOPOJA, CIOKEHHAs! OCHOBHBIM
IUIarMOKJIa30M (J1abpasiopoM, OUTOBHHUTOM, aHOPTUTOM), COCTaBJISIOLINM
50 %, u nupokceHoM (aBruToMm). B HEOOJIBIIMX KOJIMYECTBaX MOTYT IpPHU-
CYTCTBOBAThH OJIMBHH, POTOBasi 0OMaHKa, OMOTHT. OKpacka TabOpo TeMHO-
cepasi, 3eJIeHOBaTO-cepast, yepHasi. CrmpyKkmypa TopoJbl MOTHOKPHCTAIIIN-
Yeckasl, pABHOMEPHO-3EPHUCTAs], KPYITHO- HJIM CPEAHE3CPHUCTAS, MeKCHLy-
pa MaccHBHas, IojocyaTas. 3ajeraet rabopo B popme JIOMOIUTOB U JIAKKO-
autoB. Pexxe BerpewaroTcs maiiku.  IlnoTHOCTE TabOpo  cocTaBiseT
2,7-2,9 r/em®, obbemuas Macca — 2,6-2,8 r/cM®, mpeen IPOYHOCTH HpH
cxatin — 800-2800 kr/cm?. TIopoIbl OTIMYAKOTCS GOIBIION IPOYHOCTHIO U
JIOCTaTOYHO BBICOKOW CTOMKOCTBIO IIPOTHB BbIBETpUBaHUs. [Ipumensercs
KaK CTPOMTENbHBII KaMeHb ¥ OOJIMIIOBOYHBIN MaTepHuall.
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11. bazaabT — KaHOTUIHBIN 3P PYy3UBHBINA aHamor rabbpo. MuHepab-
HBII COCTaB aHAJIOTMYEH cocTaBy rad0po. Okpacka 6a3anbpra TEMHO-cepas,
yepHasi. XapaKTepeH HEPOBHBIH M3JI0M, OOJBIION yIenbHBIH Bec. Cmpyk-
mypa NOpoJbl CKPBITOKPHCTAJUINUECKas, HHor/a nopduposas. Texcmypa
MacCHUBHasl, MOpHCTast, my3sipucTas. DopmMel 3ajeranus 6a3aabTOB — MOTOKU
U TTOKPOBBI, HEPEAKO OTPOMHBIE I10 ITUIOLIA N ¥ 3HAUYUTEIbHBIE 110 MOIIHO-
CTH, YTO CBSI3aHO C HU3KOM BS3KOCTBHIO 0a3abTOBOM JaBbl. bazanbTsl 04eHb
CTOMKH K BBIBETPHBAHHIO.

12. Inada3 — maneotunHeiid 3¢ dy3uBHBIN aHamor radopo. MuHepanb-
HBII COCTaB COOTBETCTBYET COCTaBy radbopo. Okpacka TOPOIBI 3elieHas,
TEMHO-3eJIeHast, yepHas. Cmpykmypa 1miopoabl nopdupoBas, CKpBITOKpH-
CTaJUTM4ecKasi, MenKko3epHucras (nmabasoBasi). Tekcmypa MaccHBHas.
B ciiyqae mop¢upoBoii CTpYKTYphl MMEIOTCS BKpaIUICHHs IUIardoKiasa,
npokceHa. @opma 3aneranus Auadaza — NOKPOBBI, MOTOKU CHILIBL, TAKH.
[noTHOCTh 6a3anbToB 1 auaba3oB coctasiser 2,9-3,0 r/cm®, o6bemHas
macca — 2,6-2,8 r/cM’, BpeMeHHOE COmpoTHBIeHHE CxKaTHIO — oT 1100 10
5000 kr/cm®. MCONb3yIOTCS ISl H3TOTOBJICHHS KHCIOTOYIOPHBIX TPYO U
KakK ChIpbe JUIsl TOJy4eHUsI 0a3aJIbTOBOTO JIUThSI U CTEKJIOBOJIOKHA.

2.3.2.4. YAbTpaoCHOBHbBIE MOPO/BI

VipTpaocHoBHBIE TOpos! (comepskanue SiO; < 40 %) 06pa3yroT B 3eM-
HOW KOpE€ MPEHMYIIECTBEHHO TIyOWHHBIE (hopMBI 3aneranus. CoCToAT Iie-
JMKOM W3 L[BETHBIX MHUHEPAIOB M SABISIOTCS B OCHOBHOM MOHOMHHEPAb-
HBIMH. JTO TEMHOOKpAILICHHbIE OPO/IBbI, HE COJIEpIKAIIME ITOJIEBBIX IINATOB
n kBapua. K yapTpaoCHOBHBIM IOPOAAaM OTHOCSITCS IEPUJIOTHUT, TYHHT, IH-
POKCEHHUT H JIp.

13. IlepuaoTuT — camas pacnpocTpaHEHHas U3 YJIbTPAOCHOBHBIX IIO-
poxa. Cocrout u3 onueuHa (30-70 %) u mupokcena (70-80 %). Muorna
MIPUCYTCTBYIOT €IMHUYHBIE 3€pHA POTrOBOI 0OMaHKM W Ouotuta. OKpacka
TEeMHO-3€JIeHasl, TeMHO-Oypas, 4epHas. Cmpykmypa TOIHOKPHCTAILIHYC-
CKasg PaBHOMEPHO-3EPHHCTAsl, CPEIHE- WIM MEIKO3EPHUCTAs, meKcmypa
MaccuBHasg. OT JAyHUTA OTIMYAETCs HAJIMYHUEM 3€PeH NMUPOKCEHAa C COBEp-
IICHHON CHalHOCTBIO W CHIIBHBIM CTEKJITHHBIM OJIECKOM. 3ajieract B BHIC
JMH3000pa3HBIX WIH ILTaCTOOOPa3HBIX KPYIHBIX TelN, MOAOOHBIX JIOMOJIH-
TaM U JIAKKOJIMTaM.

14. lynnr coctout Ha 95 % w3 onuBrHA. B HEOONBIINX KOJIMUECTBAX
NPUCYTCTBYET MarHEeTHT WIH XPOMHT. OKpacka TOpPOAbl TEMHO-3ElICHAs,
yepHas. Cmpykmypa TOJHOKPUCTAJUIMUECKas pPaBHOMEPHO-3EpHUCTAS,
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MEJKO- WM CpEeTHE3CpHUCTAs, MeKCmypa MacCHBHAas. 3ajieraet B BHE
JIMH3000pa3HBIX WIK TUIACTOOOPA3HBIX KPYITHBIX TeJ, TMOJOOHBIX JIOMOJIN-
TaM U JAKKOJIHUTAaM.

15. ITupokceHUT — MMOpOAa, ClloXKeHHas Ha 95 % IHMPOKCEHOM, BCTpe-
YalOTCsl OJIMBHMH, pOTOBas oOMaHKa, OMOTUT. OKpacka oT TEMHOH J0 dep-
HOW. CmpyKkmypa KpYIHO- WIH CPEIHE3CPHUCTAS, MEKCHmypa MacCUBHAs.
Cpenusisi TNIOTHOCTh YIBTPAOCHOBHBIX Topon — 3,2-3,4 r/em®. Jlerko noJI-
JTAIOTCS BBIBETPUBAHMIO. | €HETHYECKH CBS3aHBI C MECTOPOKACHUSIMH II0-
JIC3HBIX MCKOTIAEMBIX (XpOM, TUIATUHA, TANIbK, acOecT, kobanbT). HekoTopeie
MOPOJIBI HCIIONB3YIOTCS B KAUECTBE JEKOPATUBHOTO M TOCIOYHOIO KaMHSI.
3aneraeT B BHIE JTUH3000pa3HBIX WM IUTACTOOOPA3HBIX KPYIHBIX T, IMO-
JTOOHBIX JIOMOJIMTAM H JTaKKOJIUTAM.

2.3.2.5. ByJkaHOKJIacTHYECKHE MOPOIBI

16. Byakannveckue Ty(sl — TOpOABI HEOJHOPOJHOTO COCTaBa, Ha
(oHEe opHCTON Macchl pa30pocaHbl 00JIOMKHI TOPOA PA3IUIHON BETMINHEI,
¢dopmBI U 1BeTa. OKpacka TIOPOIBI pa3idHas — OT Oelol 0 YepHOH.
Cmpyxkmypa niopos! o0nomMouHast, mekcmypa nopucras. [lo cocraBy cpe-
JI1 BYJKaHWYECKUX TY(OB BBIIEISIOTCS 0a3ajbTOBbIC, aHAE3UTOBbBIE, Tpa-
XHUTOBBIE, JIUIAPUTOBBIE M Ip., KOTOPBIE SIBISIOTCS aHAJIOTaMH COOTBET-
CTBYIOMIMX 3(P(PY3UBHBIX MOPOJ. 3aJCrarT BYJIKAaHHYSCKUEC Ty(Pbl B BHUJE
cnoeB, mwiactoB. [Topucrocts TydhoB mocturaer 70 %, BpeMEHHOE COIPO-
THBIICHHE CKaTHIO — 0T 80 10 700 Kr/eM?. Bynkanuueckue nopoabl IIMPOKO
MIPUMEHSIOTCS B CTPOUTENIFHOM JieJie KaK CTPOUTEIBHBIH KaMEeHb U OOJIHIIO-
BOYHBIH MaTepuan. IlnoTHas pasHOBHIHOCTH TY(OB — Tpacc, phIXjas pas-
HOBHIHOCTH — IYIIIIOJIaH UCTIOIB3YIOTCS MPH U3TOTOBICHUH MTyNIIOJaHOBBIX
MOPTIAHALIEMEHTOB, IPUMEHIEMBIX B THAPOTEXHUIECKOM CTPOUTEIHCTBE.

2.4. N3yyenne mopoxa

OBnazieHre 3TUM Pa3AesoOM AUCLMILIUHBI 3aKII0YaeTCsl HE B MEXaHHue-
CKOM 3ayYMBaHHUM 3aMOJHCHHOW TaOJHIBI, a B MO3HAHHH MarMaTHYCCKHX
OpoA Kak MPOAYKTOB M HEMOCPENCTBEHHBIX YYaCTHUKOB CJIOXHBIX IPO-
LIECCOB 3aCTHIBAHMS MAarMaTHYE€CKUX PaCIUIaBOB B Pa3JIMYHBIX IMPUPOIHBIX
YCIIOBHSIX, KAK COCTABHBIX YaCTeW €JUHOTO KOMILJIEKCA 36MHOU KOpBI, UMe-
IOLMX CBOIO UCTOPHIO MOSIBJICHUS U Pa3BUTHS, KAK UPE3BbIUANHO BAXKHBIX U
HMHTEPECHBIX C HAPOIHOXO3SMCTBEHHON TOUKH 3pEHHS 00HEKTOB.
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ITpu camocToATETPHOM M3YYEHHN MaTepualia o JIUTePaTypHbIM HCTOU-
HHUKaM M TpH pabote ¢ o0pas3iiaMy BaKHO YSICHUTh 3aKOHOMEPHOCTH 00pa-
30BaHMsS, CTPOCHUS U COCTaBa Pa3lIWYHbIX T€HETHYECKHX IPYII MOpOJ, 3a-
MOMHHUTh MX BHEIIHMH OOJINK, U3Y4YHTh HPAKTHYECKOE 3HAUEHHE U BaXK-
Helimme Gpu3nKo-MexaHNIeCKUe CBOHCTBA.

BOHpOC])I AJIA CAMOKOHTPOJIH

1. Yro Taxkoe ropHsIe OPOJBI ¥ KaK OHM KIACCH(DUIMPYIOTCS IO TPOUC-
XOXKIECHUIO?

2. Ilpu KakMX T€OJIOTHYECKHX Ipolieccax oOpasyloTcs MarMaTHIECKUE
opoIe1?

3. ITo kakuM npu3HaKaM KIacCU(PUIMPYIOTCS MarMaTHYeCKHe opo/b?

4. Ha yeM ocHOBaHa reHeTHYecKas KilacCU(pUKalUs MarMaTHYeCKUX I10-
pon?

5. Kakue 0COOCHHOCTH MMECIOT Pa3JIMYHbIC TCHETHYCCKHE KJIAaCcChl Mar-
MaTHYECKUX TOPHBIX Opo1?

6. Kak xnaccupuimpyroTcss MarMaTH4ecKUe MOpPOJbI 0 XUMHYECKOMY
coctaBy? UTo U mouemMy HOJIO0KEHO B OCHOBY 3TOH Kiaccupukanuu?

7. HazBaTb riaBHBIE MUHEpAIbl MArMaTHYECKUX TOPOI.

8. Kak cka3piBaloTcs 0COOCHHOCTH XMMHUYECKOTO COCTaBa Marmaruye-
CKHUX ITOPOJI HA X MUHEPAIBHOM COCTaBe?

9. Kak M3MeHSIOTCSI OKpacka M IDIOTHOCTh MAarMaTHYECKHUX IOPOJ IO
XMMHYECKHUM Kytaccam?

10. Kakue 0coOEHHOCTH MHHEpPAILHOTO COCTaBa UMEIOT 3(dy3uBHBIC
MAJICOTUITHBIC TTIOPOIBI?

11. Kak y4yuThIBaeTCs MHHEPAJIBHBII COCTaB MPH OIpEACICHUN Ha3Ba-
HUs 3()Qy3uBHON TOPOABI?

12. Kak BiusieT MUHEpaIbHBIA cOCTaB Ha (PU3NKO-MEXaHUYECKHE CBOWI-
CTBa MarMaTU4ecKux mopoxa?

13. Uro Takoe CTPYKTypa M TEKCTypa MarMaTHYECKHX IOPOJ M KakKue
NIPU3HAKH TIOJIO’KEHBI B OCHOBY MX BBIIEJICHHS?

14. Kak cBsi3aHbl CTPYKTYpHBIE M TEKCTypHbIC NMPU3HAKH C OCOOEHHO-
CTSIMU T€HE3MCa MarMaTHYecKuX mopoa?

15. Kak BimsieT CTpyKTypa M TEKCTypa Ha (H3HKO-MEXaHHYECKUE CBOM-
cTBa opona?

16. Kakne ¢opmBl 3ajeraHus MNPUCYIIH OTACIBHBIM TeHETHYECKUM
TpyIIIaM MarMaTHIEeCKUX Mopo.?

17. Kak moctpoeHa obmiast kiraccuukamysi MarMaTUIecKux mopoa?
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JladopaTtopuas padora 3. OIIPEJAEJEHHUE U U3YUEHHUE
OCAJJOYHBIX T'OPHBIX TIOPO/J

Lean padorsr: 1. [IpousBecTn onncanue u onpenelieHue 00pa3oB XH-
MHUUYECKHX, OPIaHOT'CHHBIX, CMELIaHHBIX U 00JIOMOYHBIX 1MOpoJ. 2. 3yunTth
OCHOBHBIE Pa3HOBHIHOCTH XUMHYECKHX, OPraHOTEHHBIX, CMEIIAHHBIX 00-
JIOMOYHBIX (PBIXJIBIX, CBSI3HBIX M CIIEMEHTHPOBAHHBIX) MOPOJ C YUETOM HX
TEHE3Hca M COCTaBa.

Matepuanbl. 00pa3msl mopox, mkada Mooca, ¢rakorsr ¢ 5-10%-noit
COJISTHOHM KUCIIOTOM, JIyTHI, paboyasi TeTpab.

3.1. Kparkue cBeeHus 06 0caiouHbIX MOPOIaX

Ocajo4Hble TIOPOJBI MIUPOKO HpencTasieHsl (75 %) B MOBEpXHOCTHOU
4acTH 3¢MHOW KOpbl. BMecTe ¢ Tem oHuM cocraBisitoT He Oonee 5 % ot 00-
mero odbeMa 3eMHON KOpbl. [IodTH MOBCEMECTHOE pPaclpOCTpaHEHHE Y
JTHEBHOW TIOBEPXHOCTH 3TOM MeHETHYECKOH TPYIIIBI OPOJ] ONpeesieT uxX
0COOCHHO Ba)KHOE 3HAYEHHUE KaK Cpelbl JUIl CTPOUTENbCTBA M JKCIUTyaTa-
I[N MHXXEHEPHBIX CHCTEM M COOPYKEHHH.

XapakTepHbIMU YEPTaMH OCaJ0YHBIX MOPOA SIBIISIOTCS CIOUCTOCTb, I0-
PHCTOCTh, 3aBHCHMOCTh COCTaBa W CBOICTB OT K/IMMarta, COJACpXKAHHE
OCTaTKOB XMBOTHBIX U PACTUTEIBHBIX OPTaHU3MOB.

3.1.1. IIpoucxo:xnenne

Ocafo4HbIe TOPHBIE TTOPOJBI 00Pa3yIOTCsl IIyTEM HAaKOIUIEHUS! NPOJYK-
TOB pa3pylIEHHs MarMaTH4ecKux, MeTamoppuyeckux W Oojiee APEeBHUX
ocaiouHbIX nopoj. OOpa3oBaHHEe OCaIOYHBIX ITOPOJ| HAUWHAETCS C BBIBET-
pHBaHUS MATEPUHCKON TOPOJIBI, IIPOXOIUT CTAIHUIO IIepeHoca (TPaHCIOPTH-
POBKH), 3aBeplIaeTcsi OCaXJICHHEM (CequMEHTaluel) W IpeBpalieHHeM
PBIXJIOTO BOJHOTO MIIM BO3AYIIHOTO OCAJKa B OCAJOYHYIO TOPHYIO MOPOIY
(muarene3). B 3aBHCHMOCTH OT TMPOUCXOXKICHUS HCXOMHOTO OCajKa Oca-
JIOYHBIE MOPOBI MOAPA3JICIAIOT Ha Ceayroline rpynmsl: 1) 061oMouHbIe
(MexaHWYecKHe); 2) XUMHIECKHe; 3) OpraHOTeHHBIC; 4) CMEIIaHHBIC.

3.1.2. BenecTBeHHBIIi COCTAB 0CATOYHBIX MOPOT

CpeaHeBaioBOM XMMHUYECKHI COCTaB BCEH 0CATOYHOM TOJIIHM OJIM30K K
cocTaBy MarMaTH4ecKux nmopoj. OmHaKo crieruduKa IeHe3uca MPOSBIISCT-
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Csl B TOM, 4TO B OTJIMYHE OT MarMaTHYeCKHUX MOPO]| HaboaaeTcs OoJbliee
KOJIMYECTBO OKHCHOT'O JKeJjie3a 10 CPABHEHHIO C 3aKHCHBIM, MpeodianaHue
KaJIMsl HaJl HaTpHeM, TIOBBIIIEHHOE COZIEpKaHNe BOJIBI U YIIIEpo/ia.

B cocraB oca/l0YHBIX TOPOJ BXOJAT CIEAYIOIINE BHbI MHHEPAIEHOTO
Marepuaia: a) 00JIOMKH TOPHBIX TIOPOJI Pa3IMIHOTO TIPOUCXOXKIEHUS (Mar-
MaTHYECKUX, OCAJ0YHBIX, MeTaMOp(UUECKHX); O) NMEepPBUYHBIE MHHEPAIIH,
COXpaHUBIIHUECS TOCIE Pa3pYIICHHUs B MPOLECCEe BBIBETPUBAHUS MCXOTHBIX
mopo1 (KBapil, ITOJIEBBIE LITIATHI, CITFOIBI, POroBasi OOMaHKa | Jp.); B) MUHE-
paibl COOCTBEHHO OCaJO4HbIC (TJIMHHCTBIE MHHEPAbI, THIIC, KaJbIUT, ra-
JIUT, ONaJl U JIp.).

Ocafo4HbIe MOPO/IbI B OCHOBHOM SIBISIFOTCS. MOHOMHHEPAIBbHBIME 00pa-
30BaHUSIMH.

3.1.3. CTpyKTYypa H TeKCcTypa

XapakTepusysi CTpYKTYPHO-TEKCTYpHbIE OCOOCHHOCTH OCaJOYHBIX I10-
PO, ClIeAyeT YIUTHIBATh, YTO Ul HUX XapaKTEPHBI TE jK€ MPU3HAKU CTPOe-
HUSI ¥ CJIOKEHHUS MOPOA, YTO M JUIA TOPOJ JIO00H IpYyroil reHeTHdecKon
rpynnbl. Bmecte ¢ Tem crienuduka o6pa3oBaHus ONpeAesseT HaJIuIue 0Co-
OBIX X Pa3HOBHHOCTEH.

CTpyKTypsl OOJOMOYHBIX MOPO] BO3HHKAIOT B PE3YJIbTATE MEXaHHUE-
CKOTO pa3pyIleHHs UCXOAHOTO MaTepuana. BermeacTBue 3Toro ocCHOBOH MX
KiaccuduKauy SBIsIeTCsl pa3Mep 3epeH. BhIIenstoT cinenyomume CTpyKTy-
PBL: 2pY600OIOMOUHYIO C YaCTHIIAMHU OoJiee 2 MM B AHWAMETPE, CPeOHeos-
Jaomounyo (Tecuanyro) — npeobiragaroT gacTuusl ot 2 o 0,05 mM; menko-
0010mounyto (buieBatyio) — pazmep yactui ot 0,05 1o 0,005 mm; mouko-
o6nomounyro (TTuHACTYI0) ¢ YactunamMu menee 0,005 MM; cmewannyro — B
TIOPO/IE TIPEACTABIICHBI YaCTHIIBI PA3IMYHBIX Pa3MEpOB.

IIpu xapakTepucCTHKE CTPYKTYyp XMMHUYECKHX M OPTaHOT€HHBIX MOPOJ
cienyer oOpamaTh BHUMaHue Ha (GopMy 3epeH, a He Ha ux pa3mep. OCHOB-
HBIC THITBI CTPYKTYP 3THX TOPOJ: KPUCHMANIUYECKU-3EPHUCMAS, 00 IUMO-
eas, 3emnucmasn, oempumycogas (0OJIOMOYHAsS), CKPbIMOKpUCHMALIUYe-
CKas, 60JIOKHUCMAA, PAKYUWIEHHUKO06AA, KOPAJLI06AA.

TekcTypbl OCaJOYHBIX IOPOA: MO NPHU3HAKY OPUEHTHUPOBKH 3€peH
O0OBIYHO pa3fENAOT Ha fecnopadounylo U cioucmyio. 110 OTHOIICHUIO K
MOPUCTOCTH HMPUHATO BBIJICIATE NAOHIHYI0 U nopucmyto (MEIKOTIOpUCTast —
pa3mep mop <0,5 mm, kpymHOTIOpucTas — oT 0,5 mo 2,5 MMm) TekcTypsl. Tek-
CTYPY CBHIIIYYHX ITOPOJI Ha3BIBAIOT PHIXTIOH.
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3.1.4. ®opMbI 3aj1€eraHus 0CaI0YHBIX OPO]T

XapakTepHOil 0COOCHHOCTHIO OCAIOYHBIX TOPHBIX MOPOJ] SIBISCTCS CIIO-
HCTBIM XapakTep WX 3alleraHusl — Pe3yJbTaT [JIUTEIBbHOTO HAKOIUJICHUS
ocaakoB. OTAeNbHbIE CJION OTJIMYAIOTCS APYT OT Apyra MO0 MHUHEPAIbHOMY
COCTaBY, KPYIHOCTH 3€pE€H, OKpacKe, pacloyIOKEHHUIO YacTHll U T. 1. 3aje-
TarT OCAJ0YHBbIC TIOPOABI OOBIYHO B BHJC IUIACTOB, peke B (hopMe JIMH3,
BBIKIIMHUBaHHUHN, OCHINEH, BaJloB U T. . OcHOBHBIE (DOPMBI 3ajieTaHuUs oca-
JIOYHBIX NTOPOJ NIPUBEAEHBI HA puc. 3.1.

Puc. 3.1. ®opmsI 3ajeranust 0CaI0YHBIX TIOPOJI: ¢ — IUTACT: aa' — KPOBIISL
miacTa, 00' — moJoIIBa IIACTa, BB' — MOIHOCTH I1J1ACTa; 6 — BEIKJIHHMBA-
HHE IUIACTa; ¢ — JIMH3bL; ¢ — KapMaH; 0 — BaJl; e — LUIehH(
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3.2. OnucaHue Mopojx

Onwncanne 00pa3lloB XUMHYECKNX, OPTraHOTCHHBIX M CMELIAHHBIX Oca-
JIOYHBIX ITOPOJ pou3BoauTcs B popme Tadm. 3.1.

I'padpr 1-6 TaOMULBI 3aMONHSIOTCS NPU HEMOCPEJICTBEHHOH padoTe ¢
oOpasuaMyu KoJUIeKIMH, a rpadsl 7, 8§ — mociie onpeaeneHus WX Ha3BaHMS
COTJIACHO OIMCAHUIO HOPO.

Ta6nuna 3.1. XumMu4ecKkHne, OpraHoreHHbIe U CMEIIAHHbIE MOPOABI

Mune- Xumu- HasBa- IIpumenenune
Crpyk- | Texcry- . .. | Kmacc no
Oxpacka panbHBI | yeckuil HUE B HAPOJHOM
Typa pa TEHE3UCY N
COCTaB COCTaB TIOPOIbI X03s1iCTBE
1 2 3 4 5 6 7 8

ITpn camoCTOSTENEHOM OIMCAaHMKM OCHOBHBIX HMPU3HAKOB HEOOXOIMMO
PYKOBOJICTBOBATHCS CIIEAYIOIMMH PEKOMEHJAISIMH.

OKpacka — 0JTHO U3 B )XHEHIIMX (PU3NUECKHX CBOMCTB, KOTOPOE 4acTO
CITy’)KUT JAWAarHOCTHYECKUM IpHU3HAKOM. [IepBHYHBIM LIBETOM B OCHOBHOM
sBIIsieTcst Oenblil. PasnuuHble KpacuTean NPUIAIOT XUMHYECKUM M OpraHo-
TEHHBIM TIOpOJaM CIEAYIOIINE OTTEHKH: YEpHBIN (OpraHHYecKoe Belle-
CTBO), JKENTHIH, OypHIf, KpacHBIN (OKHCIBI jKeie3a), 3eJIeHBIH (MHHepai
TJIAYKOHUT, OKHCJIBI ME/H), CHHEBATBIA 1 TOJyOOBaTHIH (BOIHBIE CHITMKATHI
X&KeJe3a, BOJa, HAXOAAMIAsACs B mopax). LIBeT moposp! B 3HAUMTENILHOI CTe-
TICHU 3aBHCUT OT €€ COCTOSHUS (BJIAXKHOE MIIH CyX0€, B KyCKe WJIN pa3apod-
JIeHHass B HOpoOmoK). I[lo3ToMy mpH ONHMCaHWM YKa3bIBAIOTCS OCHOBHAS
OKpacka, e OTTEHKH, XapakTep pacrpeeeHus Mo oopasity.

Cmpyxkmypa. Hago yuauTsIBaTh, YTO 3TO TJIaBHBIM MOKa3aTelb, O KOTO-
POMY MOXKHO COCTaBUTH NPEACTABICHUC O TeHEeTHYCCKOM MMPUHAAJTIC)KHOCTHU
oOpasua. HeoOxoanMo BHEUMATENbHO M3Yy4YUTh (JOPMY MHUHEPAIBHBIX arpe-
ratoB (BOJIOKHA, 3epHa, OOJIOMKM PakOBMH U T.]I.), @ TAaK)K€ BKJIIOYECHUS
00JIOMOYHOT0 MaTepHana, OCTaTKOB JKMBOTHBIX HMJIM PACTHTENILHBIX Opra-
HHU3MOB.

Texcmypa. HeoOxomuMo o0paTuTh 0co0Oe BHMMaHHE Ha OIMCAHHE
ciouctoctu. Crienyer BBIACIHUTH €€ THII, BHIpRKEHHE (M3MEHEHHE IBETa,
COCTaBa, MOIIHOCTH CyIoeB). IIpy onmMcaHNM TPEUIMHOBATOCTH YKa3bIBACTCS
XapakTep TPeIH (OTKPHITHIE, 3aKPBIThIC, NX JUIMHA, ITUpHHA). OTMEdaeTcs
KaBEPHO3HOCTh KapOOHATHBIX IOPOJ, HAJIMYME KOHKPEIHWH M >KEIBAaKOB
dbocdoputa, KpeMHs, JUMOHUTA U T. 1. JlaeTcs OPUSHTHPOBOYHAS XapaKTe-
PHCTHKA HOPUCTOCTH (MaKpO- HIIM MUKPOIIOPUCTAs IIOPOJIA).
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Mumnepanovnutit u xumuueckuil cocmae. IIpu xapakTepucTHUKE COCTaBa
MOPOJT ONpeeiCHHE Ha3BaHWS MHHEPAJIOB CIEAYyeT MPOU3BOAUTH B COOT-
BETCTBUH C METOJIaMH UX JHAarHOCTHKH, U3JI0KeHHBIMHU B padote 1. CocraB
XMMHUUYECKHX, OPIaHOTCHHBIX M CMEMIaHHBIX IIOpPOJ Hapsily C IeHEe3UCOM
MIOJIOXKEH B OCHOBY WX Kiaccuukanuu (Tadm. 3.2) i CIyXUT BaXKHBIM JHa-
THOCTHYECKHUM TIPH3HAKOM.

Onucanne 00pa3oB 00JIOMOYHBIX HOPOJ eJIecO00pa3HO HAYMHATD ITy-
TeM pa3zielieHus1 00pa3oB Ha TPYIIEI B COOTBETCTBHH C KIIACCH(PHKAIIHOH-
HBIMH IPUHIUTIAMH.

[TpaBuabHOCTE OTHECEHUs] 00Pa3LOB K TOW WM UHOH TpyIIE IIepBOHA-
YapHO pemaeTcs MyTeM KOHCYNbTAINK ¢ TpenogaBareneM. Ommcanue 06-
pas3moB Mpou3BOIUTCA B popme Tadm. 3.3.

Tabnuna 3.2. Knaccupuxanusi XMMHYECKHX, OPraHOT€HHBIX H CMEIIAHHBIX
0CaJ04YHBIX OPOI

Xumundeckuid | MuHepasb- HaumeHnoBaHue noposn
cOCTaB HBI cOCTaB Xumudeckue Oprasorennsle  |CMemaHHbIe
W3BECTHSK IIIOTHBIH, U3BECT-
Kanprur . .| I3BecTHsIK KOpasio-
HSIK OOJIHUTOBBIN, H3BECTKOBBIH] N Meprens,
[KapGonartusie| Jlomomur > BBIH, M3BECTHSK-
Ty, HaTCUHbIH U3BECTHSIK, i
Kaomuaut PaKyIICYHHK, M
JIOJIOMHT, MEprelib
Onan Tpemnen, xpeMHUCTBIE TY (B
IKpemuuctsle | XanuenoH P 1P YORL, Juaromur Onoka
KpeMEHb
Kaonuaut
T'unc

CepHOKHUCIBIE T'unc, anruapur

AHTHIpUT

lamur o

anonnHbIe KamenHas 1 KanuitHas conb

CuibBUH

o Bypsrit
PKenesucteie | JlumoHHT Bypslit xene3Hsax yp
JKEJIE3HSAK
|AJTIOMHHHE-
bokcur bokcur

BBIC
Docoarueie | Docdopur Docopur Docopur Docopur
[KaycTobuo- Topd, yrmu, roproune
muThI (yrie- craHIpl, HedTh, ac-
[pOZICTEIE) (albT, 030KepHUT
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Tabnuna 3.3. 00,10MO4HBIE IOPOIBI

MuHepabHbli Ipume-
Crpykrypa Tekcrypa
cocTaB HEHHE B
Hazga-
Oxpac- HapoJI-
TIOPOIBI 1e- THIT 00- HHE
Ka opo- 1e- HOM
(pa3zmep MEH- LEMEeH- | JIOM- HOPOBI L
IIBI MeHTa XO3sTH-
JaCTHII) Ta Tanuu KOB
CTBE
1 2 3 4 5 6 7 8 9

[epen ommcanueM MOpPOJ CliexyeT TIIATENBHO M3YYUTh WX Kiacchpuka-
o (tabn. 3.4), oOparas ocoboe BHIMaHKE Ha TO, YTO B €€ OCHOBE JICXKAT
Tpu (hakTOpa: pazMep yacTui, (opMa JacTHII, HATMIHE CTPYKTYPHBIX CBSI3EH
(OpOIBT MOAPA3IEISIFOTCS HA PHIXJIBIC, CBSI3HBIE M CIIEMEHTHPOBAHHEIC).

ITpu pabore ¢ obpasuamu rpadsl 1—7 3aMONHSIIOTCS CaMOCTOSTEILHO
(c yueToM BO3MOYKHOCTH IOCJIECAYIOIIETr0 UX JOMOJIHEHUs), a rpadsr 8, 9 —
MOCTIe OTIpeNeNICHUs] Ha3BaHUS IOPOJBI COTJIACHO €€ OIHMCAHHI0 B TEKCTE.
I'padsr 3, 5, 7 IPUCYTCTBYIOT TOIBKO B OMICAHUM CIIEMEHTHPOBAHHBIX II0-
pox. IIpu onmcanny OCHOBHBIX HMPU3HAKOB MTOPOJI IIEJIECOO00Pa3HO UCIONb-
30BaTh CIEAYIONINE PEKOMEH IAIIHH.

Okpacka. JlnarHOCTHYECKOE 3HAYCHHWE ATOTO NpH3HAKAa M TOAXOI K
OTIMCAHWIO TTPHUBE/ICHEI BEIIIIE.

Cmpykmypa (TpaHyJIOMETPUYECKHM COCTaB) BU3YyaJIbHO OMpeenseTcs ¢
MIOMOIIBIO uarpaMMbl BacuieBckoro. J{ist 3Toro peixiasi mopojia Hachlna-
eTcsl B LIEHTP Kpyra U pa3Mepsl YacTUI] CPABHUBAIOTCS C JUAMETPOM KPYxK-
kOB TaOnuubl. C 3TOH e LENbI0 MOXET HCIOJIb30BaThCsl MHJUTHMETPOBAs
Oymara. CTpyKTypa NBUIEBATHIX ¥ TJIMHUCTBIX HOPOJ MAaKPOCKOIIMYECKH HE
OTpeneNsIeTcs] U MOXKET ObITh YCTaHOBJICHA II0 KOCBEHHBIM IpH3HaKaM. Xa-
paKkTepu3yst CTPYKTYpy CIEMEHTHPOBAaHHBIX TIOPOJ, IOMHMO OIMCAHHUS
pa3MepoB YacTUI] HEOOXOAUMO OTMETHTh CTPOSHHE IIEMEHTa, PaccMaTpH-
Bas €r0 KaK 0CaJI0YHYI0 MOPOYy XUMUIECKOTO T'eHE3HCa.

Texcmypa. O0mas XapakTepUCTUKa TEKCTYPhI TaeTCsl Ha OCHOBE BBIIIIC-
MIPUBEJICHHBIX peKoOMeHaanui. [Ipn onmucaHny TEKCTYp CIIEMEHTHPOBAHHBIX
MIOPOJI CIIeyeT UMETh B BUAY, YTO B 3aBUCHMOCTH OT yCJIOBHUI 00pa3oBaHus
00BeIMHEHNE YaCTHII IEMEHTOM MOJKET MIPOUCXOAUTH MO-pa3HoOMy. B cBs3n
C THM BBIICIISIOT Pa3IMYHbIC TUIIBI IeMeHTaIuu (puc. 3.2).
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Tabnuua 3.4. Knaccupuxanus 06,10MOYHBIX OPOJ

HaumenoBanue nopon

PBIXJIBIX CLIEMEHTHPOBAHHBIX
I'pynmbl ropHbIX Pasmeps! npeobiasato- CJIOKEHHBIX CJIOYKEHHBIX
CITOKEHHBIX CIIO)KEHHBIX OKa-
mopox KX 0OJIOMKOB, MM HEOKATAHHBI- CBSI3HBIX HEOKATAHHBI-
OKaTaHHBIMU TAHHBIMHU 00JIOM-
MH 00J0MKa- MH 00JI0MKa-
00JI0MKaMU KaMu
MH MH
BanynHble KOH- I'ne160BEIE
Kpymnnbie >100 Banynsr I'a61681 Banyn-
I'py6oobnomouHble bl C TJIOMEpAThI Opexunn
moposl (riceduTsr) Cpennue 100-10 T"aneunuku 1ebenp FHHHK};I Konrnomepats! Bpexunn
>2 MM . I'paBuiiHble KOH-
Menkue 10-2 I'paBwuii JlpecBa (MopeHa) p
IJIOMepaTsl
Ilecuanuku cooT-
ITeckn rpy6o- .
I'py6bie 2-1 BETCTBYIOILECH
3epHUCTHIE
3€pHHUCTOCTH
Ilecku xpynHo-
Cpenneobiaomounsie | KpymnHubie 1-0,5 pym
3epHHCTBIC
MECYAHBIE TTOPOJIBI [T p—
(rcamMmuThI) 2— Cpennue 0,5-0,25 P
3epHHCTHIC
0,05 mm IMecku Menko
Menkue 0,25-0,1
3EpHUCTHIC
Ilecku TOHKO-
Tonkue 0,1-0,05
3EpHUCTHIC
Menkoo0I0MouHbIE CVIHHKI. CyIIe
TIBUIEBATHIC TOPOIBI 0,05-0,005 yr > &Y ANEeBpOIUTHI
CH, JIECCBI
(ameBpUTHI)
ToHKOOOIOMOYHBIE
TJIMHHUCTBIC TOPOIBI <0,005 I'nuusl AprusuTHTHL
(TIenuTHI)
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Puc. 3.2. Tunsl nementauuu (o M. C. IlIsenosy):
a — 1IeMeHT 0a3albHBII; 6 — EMEHT TI0p; 6 — IIEMEHT
KOHTAKTOBBIIA; 2 — IIEMEHT 00pacTaHust

MuHepanpHblii  cocTaB (Uil TecYaHbIX) WJIM HeTporpaduuecKui
(1t Tpy000OIOMOYHBIX TIOPOA) HAETCSl IyTeM IIPOCYETOB COAEPIKaHMUS
OCHOBHBIX TPYIIII MUHEPAJIOB WM OOJIOMKOB IOPOJ| Pa3INYHBIX TCHETHIE-
CKUX TPYII C MCIOJIb30BaHUEM Iynbl. HeoOX0auMo y4nThIBaTh, 4TO IIEC-
JaHBIE MOPOJBI COCTOAT B OCHOBHOM M3 KBapla U IojeBoro mmara. Kpome
TOTO, B IX COCTaB BXOJAT OOJIOMKH TOPOJ, Yallle BCETO CIIAHIEB U 3P y3H-
BOB. Mareprain rpy0000IOMOYHBIX TOPOI NOJDKEH KIacCH(UIMPOBATHCS
Ha TaKWC Irpynnbl: MarMaTU4€CK1C, 0CaJ04HbIC, MeTaMOp(l)l/I'-ICCKI/IC MOopoabI
(MX COOTHOILIEHHE OTPAXKAETCsl B MPOIIEHTAX, VISl Yero ONpeessieTCsl BU3Y-
aJbHO COCTaB JIOCTATOYHO OOJIBIIIOrO KOJMYECTBA O0JIOMKOB).

MuHepalbHBIil coCTaB MOPOJI MEJIKO- ¥ TOHKOOOJIOMOYHBIX MaKpPOCKO-
NIUYECKUM METOJOM, KaK IIPaBUIJIO, YCTAHOBUTH TPyHO. IToaToMy OH 3amnu-
CBhIBACTCA OPUCHTUPOBOYHO MOCJIC AUAIrHOCTHUKHA ITOPOJbI. CocraB OCMCHTOB
CIIEMEHTHPOBAHHBIX MTOPO YCTAHABIUBACTCS, KaK JUIA TOPOJ] XUMHUYECKHUX,
1 HA OCHOBE M3JIO’KCHHBIX PEKOMEHAAIIHH.
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3.3. Onpenesienne Ha3BaHUsI MOPOJ

HeogHopoaHocTh cocTaBa M CBOWCTB XUMHUECKUX, OPTAHOT€HHBIX U
CMEUIaHHBIX MMOPOJ OOBIYHO MCKIIIOYAeT NPUMEHEHUE CTaHJapTHBIX METO-
JIOB A7l UX JuarHocTuku. IIpaBunbHOe onpeaeneHue UX BO3MOXKHO TOIbKO
IIPU [IOJIHOM yueTe BCEro KOMIUIEKCa BHEIIHUX cBOicTB. [lomHoe onucanue
JlaeT BO3MOXKHOCTH YCTAaHOBHUTBH THII TIOPOJBI U CrIOcO0 ee 0Opa3oBaHus, a
TEM CaMbIM H OIpenenuTh ee. [ py0oii ommOKoi mpu XapaKTepUCTHKE IT0-
pOIBI ABIAETCA HE HETOYHO MOJO0OpaHHOE Ha3BaHHUE, a HEMOJIHOE U HETpa-
BIJIBHO CIICTTAHHOE OINMCAaHHUE, TaK KaK IEpPBOE MO BTOPOMY BCErJa JIETKO
UCTIPABHTb, @ 00PATHOE CIENATh HEBO3MOXKHO.

ITpn nnarHOCTHKE 0GIOMOYHBIX TTOPOJI B IPHHIIUIE OCTAIOTCSI BEPHBIMU
BBIIICH3I0KEHHBIE peKoMeHaanuu. [locne onucanus NpU3HAKOB IMOPOJIEI €e
JIUarHOCTHKA MPOU3BOAUTCS C MOMOINBIO Kioya U ompexaenurens. Haspa-
HUSI TPY0O- M cpeTHEO00IOMOYHBIX MOPOJ] CPABHUTEIBHO JIETKO YCTaHABIIH-
BAIOTCS TIOCJI€ BU3YAJILHOTO ONpeAeTeHUs I'PaHyJIOMETPHUECKOr0 COCTAaBa.
[Tpu 5TOM Ha3BaHWE MOPOJBI AASTCS MO COACP)KAHUIO TOU (pakuuu, KoIu-
4eCTBO KOTOPOit cocTaBisieT O6omee 50 %. [Ipon3BoaHbIC 3THX MTOPOJ, CBS3-
HBIE U CLIEMECHTHPOBAHHBIE, JIETKO PACIIO3HAIOTCS MO THITY CBSI3eH, HAIMYUIO
WJIN OTCYTCTBHIO IIEMEHTa U ()OpPME YaCTHII.

ITopoab! cBsi3HBIE OMPENEINSIOTCA C IOMOIIBIO MPOCTEHIINX NPHEMOB,
BBIPaOOTaHHBIX MPAKTUKON. [ IMHUCTHII MecOK — phIXJasi HOpoa, IPH pac-
TUPAaHWM Ha TaNbllaX OCTAIOTCS TJIMHUCTBIE YACTHIBI; CYNECh — CBSI3HAA
MIOpO/ia, B COCTOSIHUU €CTECTBEHHOW BIaYKHOCTH M3 HEE MOKHO M3TOTOBHTH
MUJIUHIAPUK TOHHIHHOﬁ B Majcu; u3 CyrjinHKa B COCTOAHUHN €CTECTBECHHOM
BJIQXKHOCTHU MOKHO HU3IrOTOBHUTH KOJICUKO TOJ'IHII/IHOﬁ B aJIel, Ipu pacTtupa-
HUH C BOJOW Ha CTEKJIEe OOHApY)KMBAETCSl 3HAUUTEIFHOE KOJMYECTBO MeC-
YaHbIX YaCTUII, TJIMHA IIPHU 3TOM K€ HMCIIBITAHUN — IIECYAHBIC YaCTULIBI €O~
HUYHBI; ITIMHA XUPHAA — MCCYAHBIC YaCTUIIbI HE O6Hapy)KI/IBaIOTC$[.

JleccoBble MOPOIBI PACIIO3HAIOTCS 1O MAJIOH MPOYHOCTH arperaros, Xa-
paKkTepHON HalleBOW UM CBETJIO-XKEITON OKpacke, MaKpOIOPUCTOH CTPYK-
Type ¥ OYpHOH peaKIMy ¢ COJNSTHON KHCIOTOM.

[TpenBapuTensHO ONpeneINB Ha3BaHHE 00pasla, ClieyeT BHUMATEIbHO
COIIOCTABUTH JTAaHHBIC TAOJIUIIBI C ONIMCAHUEM B TEKCTE U I1OCIIE 3TOr0 OKOH-
YyaTeqbHO MPOMU3BECTH quarHoctuky. Ilocne 3anonnenus rpag 1-6 cienyer
00paTUThCS K KITIOTY, B KOTOPOM MOPOABI CIPYIIHPOBAHEI 110 CTPYKTYPHO-
My NPH3HAKY C yKa3aHHeM UX reseszuca. OnmucaHue MOpoj TaKkXkKe IMOCTpoe-
HO TI0 TEHETHYECKOMY NPHHIMIY. BHYTpH Kakmoil Tpynmbl BbIIEICHA
OKpacka IOpoJ M HEKOTOpHIE Apyrue, Haubojice XapaKTepHBIC MPU3HAKH.
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OKOHYATENIbHBIN BBIBOJI O Ha3BaHHUH 0613331_13. CJICOYCT ACIaTh TOJBKO ITIOCJIC
BHUMATEJILHOIO COIIOCTABJICHHS CBOMCTB MopoJbl € €€ mpeArnojgaracMbiM
OIIMCAHUEM B TCKCTC.

3.3.1. Kirou k ompenesieHHI0 XAMHYECKUX,
OPraHOreHHBbIX U CMEIIAHHBIX MOPOJT

1. Cmpyxkmypa 3epnucmas:

a) OKpacka MOpOJBl CBeTiast, Oenas, KpeMOBas, BCKHUIIAET C XOJOITHOU
COJISTHOM KHUCIIOTOW B TIOPOIIKE K C TOJOTPETON B KYCKE, TEHE3UC XUMH-
yeckuii — Ne 4;

0) okpacka mopoJsl Oernasi, cepoBarasi, po30Basi, TBEpIOCTh — 2, Iapara-
€TCA HOT'TEM, MHOI'JIa BOJIOKHUCTOC CTPOCHUEC, T€HE3UC XAMHAYECKUH — Ne 6,

B) OKpackKa MopoJibl cepasi, roayooBaTas, TBEpa0CTh — 3,5—4, HarmoMuHa-
€T MpaMoOp, B OTJIIMYUC OT KOTOPOro HE BCKUMACT MPU I[eﬁCTBI/IPI KUCJIOTHI,
reHe3uc XuMudeckuii — Ne 7,

I') OKpacka mopoJsl OeclBeTHas, Oenasi, XOpOILIO pacTBOPSAETCS B BOJE,
BKYC COJICHBI, TeHe3uC XuMu4eckuii — Ne 8;

II) OKpacKa MOpOoIBsI KpacHO-Oypasi, roiry0asi, XOpOIIO pacTBOpsETCS B
BOJIe, BKYC TOPBKO-COJICHBIH, CJIETKA MIUIUICT SI3BIK, TCHE3UC XUMHICCKUNA —
Ne 9;

€) OKpacKa MOpoJbl YepHas, TOPUT, YepTa YepHasl, JKUPHBIA OJeCK, mad-
KaeT PyKH, TeHE3UC OpraHoreHHbIid — Ne 17;

’K) OKpacka MOpOJIBI CEpOBATO-UYEPHAs, YEpHAs, TOPUT, OIECK METaiio-
BUIHBIH, PYK HE [TAYKaeT, FTCHE3UC OPraHOreHHbIH — Ne 18;

3) OKpacka MOpoJsI cepast, TEeMHO-Cepasi, YepHas, IIpH TPEHUH 00pa3IoB
M3J1aeT 3amax #OKEHOM KOCTH, CTPYKTypa IOpOJbl HHOTA CKPBITOKPHUCTAI-
JINYECKasi, 3eMJIMCTasl, TEHE3UC XUMUYECKUM, OPraHOTEHHBIM, CMEIIaHHBIN —
Ne 23.

2. Cmpyxkmypa 3emMaucmas.

a) OKpackKa MOpOoJbI CBeTast, Oenasi, KenToBaTasl, II0po/ia OYCHb JIerKasi,
B OTVIMYHE OT MeJia He BCKUIACT MPH JCHCTBUU COJITHOW KHCIIOTBI, TCHE3HC
XUMHU4eCcKuil — Ne 5;

0) OKpacka MopoJIbl CBETIIAs, Oerasi, JKeJIToBaTasl, IOPOa OUYCHb JIerKasi,
B OTVIMYKE OT MeJia He BCKUIIAET MPH JCHCTBUU COJITHOW KHCIIOTBI, FCHE3HC
OpTaHOTEHHBIH, ’KaJHO BIUTHIBAET BiIAry (TMPIIUIACT K SA3BIKY) — Ne 14;

B) OKpacka IOpoJAbl KUPITUIHO-KpacHas, KpacHO-0ypas, mopoa TIHHO-
moo0Hast, Tomas Ha OIIyIb, C BOJON IUIACTHYHOW Macchl He o0pasyer,
BO3MOJKHA OOJIMTOBAS CTPYKTYpa, TeHe3uc xuMudeckuii — Ne 10;
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) OKpacka Mmopofspl Oenas, MopoAa MATKas, MHUILIET, TOLAs Ha OIIYTb,
OypHO BCKHIIA€T IpH JICHCTBUHM COJISIHOW KHCIIOTBI, T€HE3HC OpraHOIeH-
HBIi — Ne 13;

) OKpacka HOpoJibl piKaBo-Oypasi, Takas ke 4epTa, BO3MOXKHA OOJIUTO-
Basi, CKPBITOKPUCTAIIIMYECKAsI CTPYKTYpa, TCHE3UC CMEIIAHHBIA, XUMHIE-
ckui — Ne 22;

€) OKpacka TOpOIBl TeMHO-Oypasi, depHas, TOpPHUT, Oypasl depTa, MaTo-
BBIH OJIECK, 3eMIIMCTBIH M3JIOM, TeHE3UC OpraHoreHHbIi — Ne 16;

) OKpacka IOpOJbI CEpOBATO-KOPUYHEBAsA, Oypas, TOPUT KONTAIINM
IUTaMEHeM C 3alaxoM OWUTyMa, TeKCTypa ClaHIeBaTas, T€He3UC OpraHOTeH-
HBIH — Ne 19,

3. Cmpykmypa oonumosas.

OKpacka Mmopobl Oenasi, )KenTas, COCTOMT U3 MEJIKHX IIapHUKOB, BCKHUIIA-
€T MPH JCHCTBUU COJITHOW KUCIIOTHI, TCHE3UC XUMHUUECKUil — Ne 2.

4. CmpyKkmypa cKpblmoOKpUCmaiiuuecKan.

a) OKpacka MopoJibl CBeTJIasi, HeOOblIasl TBEPAOCTh (He LapanaeTr CTeK-
JI0), BCKHUIACT NP JICHCTBUM COJSIHOW KHCIIOTHI, T€HE3UC XMMHUYECKHH —
Ne 1;

0) okpacka mopoJpsl Oernasi, skenras, Oypas, 4acTo COJACpPKHUT B ceOe BeT-
KU pPacTeHHH, paAKOBUHBI HA3€MHBIX OPraHU3MOB, TEKCTYpa MOPUCTAs, STYCH-
cTas, FeHe3MC XUMHuUIeckuii — Ne 3;

B) OKpacKa MOPOJBI cepas, YepHas, PaKOBHUCTHIH H3JIOM, IPH PacKoje
3BEHSIINH 3BYK, OCTPOYTOJIbHBEIE O0JIOMKH, IOPO/ia OYeHb JIerKast, TeHE3HC
cMmenianHblif — Ne 21.

5. Cmpykmypa pakyweunurkoeas.

OKpacka IOpOJbl CBETJIAasi, CKOIUIEHHE PaKylleK, OypHO BCKHUIIAET HpPHU
JIEWCTBHUH COJITHOM KHCIIOTBI, TeHE3UC OpraHoreHHbri — Ne 11,

6. Cmpykmypa kopannosas.

OKpacka TopoJbl Oernast, JKenToBaTasi, CeT4yaThle, peleTyaTslie, CKeleT-
HBIE OCTATKH, TEKCTypa MOpHUCTasi, OypHO BCKHUIIAET IIPU ACHCTBUHU COJITHOM
KHCJIOTBI, TeHE3UC OpraHoreHHbIH — No 12.

7. Cmpykmypa 6010KHUCmAsA.

OKpacka NOpoJjbl OypoBaTO-KOPHYHEBAs, YEPHAs, COCTOMT U3 H3MEIb-
YEHHBIX PACTUTENBHBIX OCTATKOB, OUEHb JIETKAs, B CyXOM COCTOSIHHHM 3aro-
paetcs OT CIIMYKH, TeHe3HUC OpraHoreHHbIi — No 15,

8. Cmpyxkmypa mouxooonomounas.

OKpacKa TIOpOJbl MaJEBO-KEJTas, KOPUYHEBO-KeNTas, Oenas, cepasd,
JIETKO BCKUMAET MPH JEHCTBUU COJITHON KHUCJIOTHI, HO MOCTE Peakiiu OCTa-
eTcs TPsI3HOE, TIIMHUCTOE IMSTHO, CTPYKTYPa MOPOABI HHOTJA MEJIKO3EpHH-
cras, rege3uc cMmeranseiil — Ne 20.
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3.3.2. Ki1104 K omnpe/ieJieHHI0 00JI0MOYHBIX TOPOI

1. Cmpyxkmypa zpy6ooonomounas:

a) OKpacka TOpPOJBI pa3lIn4Has, MOPOoJa PhIXJasi, OCTPOYrOJbHBIE 00-
soMku pasmepoM ot 10 o 100 mm — Ne 24;

0) oKkpacka MopoJIbl pa3aHyYHasl, OCTPOYTOJBHBIC OOJIOMKH Pa3MepoM OT
10 mo 100 MM, mopoxa criemMeHTHpoBaHHast — Ne 38;

B) OKpacka TOpObl pasiMdHas, MMOpOJa PHIXJasi, OCTPOYTOJbHBIE 00-
JIOMKH pa3mepoM ot 2 go 10 mm — Ne 25;

T') OKpacka IOPOAbI pa3IHndHas, OCTPOYTOJBHBIE O0JIOMKH pa3MepoM OT
2 mo 10 MM, mopoxa criemeHTHpoBanHas — Ne 40;

1) OKpacka MopoJibl pa3iiuyHasi, MOpOJia PhIXJias, OKATAHHbIE OOJIOMKHU
pasmepom ot 10 10 100 mm — Ne 26;

€) OKpacka TOpObl pa3jindyHas, OKaTaHHbIE 00JIOMKH pa3mepom oT 10
1o 100 MM, mopona ciieMeHTHpoBaHHast — Ne 39;

) OKpacKa MOpOJbI pasjidyHas, MOPOAa PhIXJasi, OKATaAHHBIE OOJOMKH
pasmepom ot 2 10 10 Mm — Ne 27,

3) OKpacka Mopojbl pa3luvHasi, OKaTaHHbIe 0OJOMKH pa3MepoM OT 2 J10
10 MM, mopopa cuemenTupoBanHas — Ne 40.

2. Cmpykmypa cpeOHeod10MOuHaA.

a) OKpacka IMoponsl Oenasi, CBETIO-cepas, KeNTo-Oypas, mopoJa phIX-
nasi, OKaTaHHBIE ¥ HEOKaTaHHBIE 00JOMKH pasmepoM oT 0,05 mo 2 mwm, co-
CTOHMT B OCHOBHOM U3 3epeH kBapia (10 95 %) — Ne 29;

0) okpacka TOpobl Oenas, CBETIO-cepasi, KEeNTo-Oypas, OKaTaHHBIC H
HeokaTaHHbIe 006J10MKH pa3mepoM oT 0,05 10 2 MM, COCTOUT B OCHOBHOM U3
3epeH KBapIia, mopojaa clieMeHTupoBaHHas — Ne 41;

B) OKpAacKa CBETJIasi, IIOPOJia PhIXJiasi, COCTOUT U3 3€PEH PA3IMYHBIX MH-
HEpaJoB, B OCHOBHOM KBapiia, IOJICBBIX IIIIATOB, CIJIFOJ, OKATaHHBIC U
HeokaraHgsle 00s10MkH 0T 0,05 10 2 MM — Ne 28;

I') OKpacKa CBeTJIasi, COCTOMT M3 3ePEH Pa3IHYHBIX MHHEPAJIOB, B OCHOB-
HOM KBapIia, MOJICBBIX IINATOB, CIO/, OKATAHHBIC U HEOKATAHHBIC 00IOMKHU
ot 0,05 1o 2 MM, opoza cueMeHTHpoBaHHast — Ne 41.

3. CmpyKkmypa menkooonomounasn.

a) OKpacKa MOPOJIBI IMAJIeBO-)KENTas, JKEITO-Cepast, MOPoJia JISTKO PacTu-
paeTcs MEeXAy MajbliaMu, OYPHO BCKHITACT MPH JCHCTBUHU COJITHOW KHUCIIO-
ThI, TeKcTypa mnopuctas — Ne 30;

0) oKpacka mOpOIBI MaleBO-KENTas, KEITO-cepast, TOpo/Ia JIETKO PacTH-
paercs MEeXAY MajbllaMi, OYPHO BCKHITAET MPH JCHCTBUHU COJITHON KHCIIO-
TBI, citoucTtast — Ne 31;
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B) OKpacKa HOpojbl Oypas, KOpUUHEBO-Oypasi, cepasi, BO BIIAKHOM CO-
CTOSHMM LIHYP, CBEPHYTHIH B KOJBLO, PACTPECKUBAETCS, OLIYLIAIOTCS Mec-
ypuHKY — Ne 32;

I) OKpacka MOpOJbl JKENTOBaTO-Oypasi, KpacHOBaTo-Oypas, cepasi, mec-
YaHbIe YaCTUIBI TIPE00IajatoT Ha/l TIIMHUCTBIMH, BO BJIQ)KHOM COCTOSIHUH B
LIHYp HE pacKaThIBaeTCsl, 00pa3yloTCs TOJICThIE KaThIIKU — Ne 34,

1) OKpacka TMOpOJIbl pa3iHvHAas, Jalle TEMHas, NOpoJa MPOYHAs, HpH
packoJe JaeT OCTPOYTOIBHBIE OCKOJIKH W TUTUTKH — No 42,

4. Cmpyxkmypa moukooénomounas.

a) OKpacka pa3HOOOpa3Hasi, BO BJIa)KHOM COCTOSIHUH PacKaThIBACTCS B
TOHKHH mHYp nuaMeTpoM 10 0,5 MM, MECYMHKH HE OIIYNIAfOTCS, HOIUPY-
ercst HorreM — Ne 35;

0) okpacka mopojipl Oernasi, mopo/ia Msrkas, )KHpHas Ha ouryms — Ne 36;

B) OKpacka Mopobl CBETIIO-Cepas, IIopoJia KUPHAash Ha OLIYIb, OTIHYa-
€TCsl OTHEYIIOPHBIMH cBOWCTBaMU — Ne 37;

T) OKpacka Mopo/bl TEMHAas, MOpoJIa MIOTHAs, TBEpas (TBEpAoCTh — 3),
W3JI0M HEpOBHbIHN — Ne 43,

5. Cmpykmypa cmewannas.

OKpacka IOpoJbl OT Cepol 10 KpacHO-Oypoil, HEOAHOPOHAS, HECIIOH-
CTas, 3eMJINCTasl TOPOJA, CONEPKUT OOJOMKHM Pa3IMYHBIX MHHEPAIOB U
TOPHBIX IIOPOJ, IIeCYaHble, INIMHUCTHIC, TpaBUitHbIEe YacThIbl — Ne 33.

3.3.3. KpaTrkoe onucanne XHMHY€CKAX, OPraHOTeHHBIX,
CMEIIAHHBIX H 00JIOMOYHBIX IOPO/

3.3.3.1. Xumuuyeckue mopoabl

Kapoonamur — nHaubonee pacnpocTpaHEHHbBIE OCAJI0YHBIE 00pa30BaHuUs,
COCTOSIINE M3 MHUHEPAIOB Tpynmbl KambiuTa. Cioga OTHOCATCS TIIOTHBIN
W3BECTHSK, U3BECTHIK OOJUTOBBIN, N3BECTKOBBIN Ty(], HATEUHBIN N3BECTHSIK,
JIOJIOMHT, Mepreiib. BaxkHeHIIM INarHOCTHYECKUM NPU3HAKOM KapOOHATOB
SIBJIICTCS] BCKUITAHUE MX MpH B3auMoeicTBir ¢ 10%-HbIM pacTBOpoM cosi-
HOM KHCJIOTHIL.

H36ecmusaku — IOPOJIBbI, COCTOSIIME B OCHOBHOM M3 MUHEpaja KaJblu-
Ta. B Buae nmpumeceit MOryT IpUCYTCTBOBATh NECYaHbIE, TIIMHUCTHIC YacTH-
uel. Hambornee THmUYHAs okpacka M3BECTHSAKOB Oelasi, HO B 3aBHCHMOCTH
OT TPUMECEeH OHM MOTYT OBITh JKENTBIMH, OypPBIMH, CEPHIMH, YEPHBIMH.
BypHO BCKMMAIOT MpH AeHCTBUM COJSHOM KUCIOTE. CmpyKmypa n3BeCTHs-
KOB 3€pHHCTasi, CKPHITOKpPHCTAIUIMYECKas (TUIOTHBIN M3BECTHAK), 3EMIIH-
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cTasg, 0ONMUTOBast (OOJIMTOBBEIM M3BECTHAK). Tekcmypa crloucTtas, IUIOTHAS.
Cpenn M3BECTHSKOB XMMHUYECKOTO NPOUCXOK/ICHHS HauOOJIbIllee 3HaYCHUE
HMEIOT IJIOTHBIE ¥ OOJINTOBBIE N3BECTHSIKH, U3BECTKOBBIE TY(HI.

1. U3BecTHSIK IUIOTHBIH CIIOKEH B OCHOBHOM MeEJbYalIlIMMK 3€pHAMH
KaJbLUTa U TPEJCTaBIIeT COOO0H KPENKylo, IUIOTHYIO MOPOJY HperMylie-
CTBEHHO CEpOTo, OENOro IBeTa, MHOTAA CIOUCTYIO, Yallle MOHOJIHUTHYIO.

2. U3BeCTHAIK OOJIMTOBBIA CIIOKEH M3 MEJIKUX OOJHMTOB KaJIbIHUTA,
HMEIOIINX CKOPIIYIIOBATOE CTpOEHHE. PasmMep 00IUTOB KOJIeOIETCS] 0OBITHO
OT IPOCSHOTO 3€pHA JI0 TOPOMINHEL. OKpacKka Opobl Oemnas, XKenTas.

OO0pa3yroTcsi M3BECTHAKH B PE3yJbTaTe BBIMAJICHHS COJICH M3 BOJHBIX
pacTBOPOB B NMPHOPEKHOH mosioce Mopel. Mcronb3yroTest M3BECTHIKH Kak
CTPOWTENbHBINA, OOMMIIOBOYHBIN Marepuall, A TPOW3BOJCTBA IEMEHTA,
U3BECTH, yOOPEHUil U T. 1.

3. M3BecTKoOBBIIi Ty (TpaBepTHH) COCTOUT U3 KanbluTa. OKpacka Oe-
nasi, xentas, Oypas, cepas. Yacto Ty(sl 3aKiI0YaOT B ceOC PaKOBUHBI
Ha3€MHbLIX OPraHU3MOB, OTIICYATKHA JIMCTHEB U BETOK paCTeHHﬁ. BypHO
BCKHUIAET MPHU JEHCTBUM COJSHOW KUCIOTHL. OOpa3yercs Ha CKJIOHAX ped-
HBIX JIOJIMH, 0OaJIOK, OBpParoB, B MECTax BBbIXOJa MOJ3EMHBIX BOJ, OOTraThIxX
YIJIEKUCIIBIM  KajbliueM. Cmpykmypa TIOPOAbI CKPBITOKPHCTaJUINYECKas,
mexcmypa nopucTas, siaeucras. [Ipumensercs Tyd B kauecTBe JeKOpaTHB-
HOTO M CTPOMTENIFHOTO MaTepHaa, ISl IIPOU3BOJICTBA IEMEHTA, H3BECTH.

4. lonoMuT — TIOpOJia, colepkalas B CBOeM cocraBe He mMeHee 95 %
MHHEpaia J0JIOMHUTA M HE3HAYUTENbHYIO NPHMECh KaJIbIUTa, XaJlel0Ha,
KBaplia ¥ APYI'HX MuHepasoB. OKkpacka Topoipl Oenasi, KpeMoBas, cepas.
BHelHe mopoja moxoka Ha M3BECTHSK, OTJIMYACTCS OT HEro peakiueil ¢
COJISIHOW KMCIJIOTOH (BCKMIIAET TOJILKO B mopotike). Teepaocts — 3,5-4. Xa-
pakTepHa IIepoXoBaTas WIM MyYHHCTas MOBEPXHOCTH m3iaoMma. CTpykTypa
MOpOABl 3EPHUCTAs, TEKCTypa IUIOTHas, mopuctas. OOpasyercss TIaBHBIM
00pa3oM MyTeM XUMHYECKOTO0 M3MEHEHMS M3BECTKOBBIX OCagKOB. Mcmomb-
3YIOTCSI JOJIOMUTBI KaK CTPOUTENIBHBIN MaTepHal, IPH U3TOTOBICHUH CTEK-
JIa ¥ OTHEYIIOPOB, Il yI0OpEeHNUH.

Kpemnucmute nopoost. K HIM OTHOCSTCSI Tpermes, KpEMHUCTHIH Ty,
KpeMeHb. [l KpeMHHCTBIX IOpOJ| XapakTepHa HeOoJbIIasi IUIOTHOCTS,
CBETJIasl OKpacka.

5. Tpenea cocrout u3 Menpuaimmx 3epHeimek onaia (0,01-0,001 mm)
C NIPUMECHIO TJIMHUCTOTO BELIECTBA, 3€PEH INIAYKOHNTA, KBAaplia U MOJIEBBIX
mmatoB. Okpacka mopozpl Oernasi, KeaToBatas, cepoBaras. Tpemen jerde
Mella, He BCKHIAET NPH JCHCTBUU COJISTHOW KUCIOTHI. JKaaHO BIUTHIBaeT
Biary (mpwiunaer K s3vlky). Cmpykmypa nopons! 3emnuctas. Texkcmypa
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IUIOTHAsI, TOpHCTas, pbIxias. I[IpoMcXoXkaeHHWEe Tpemenaa KOJIOMUIHO-
xumuueckoe. [IpumensieTcs Tpenea B XUMHUIECKOW MPOMBIIUICHHOCTH Kak
MOTJIOTHTEINb, B Ka4yecTBE NUIM(OBAILHOTO MaTepHaia, IPH U3rOTOBICHUN
B3pBIBUATKH.

CepHnokucnble nopodsl — 3T0O MOHOMHUHEPAIbHBIE ITOPOIBI CBETIION
OKpackH, HeOOJbIION TBepAOCTH. M3 HUX Hanbosee pacpoOCTpaHEHbI THIIC
n anruaput. OHK 00pa3yroTCsl MPU OCAXKICHWU W3 HACHIILICHHBIX BOJHBIX
PacTBOPOB B MEIKOBOJHBIX 03€PaX M JIATYHAX B YCIOBHUSX )KapPKOTO M CyXO-
ro KIuMaTa. Y CTaHOBJIEHO, YTO B OCa/J0K BHaJaje BBINAJAOT TMIIC, aHTU-
PHT, 3aTeM KaMeHHasl COJIb. 3aJIeraloT CEPHOKHCIIbIE ITOPObl OOBIYHO B BU-
7€ TUTACTOB CPEN TIIMHHUCTBIX TOPOJI.

6. 'unc (THIICOBEII KaMEHb) COCTOUT M3 MUHEpaJia THIICA C MIPUMECIMH
rajguTa, omnajga, KBapla, INIMHUCTBIX, MECUaHbIX YacTHLl. OKpacka mopojsl
OecuBeTrHas, Oenast, cepoBaTtas, xenrosaras, po3osas. I[lopona Markas, na-
pamaercst HorreM. Cmpykmypa 3epHHCTasl, BOJIOKHHUCTAas, THcTOBaTast. Tek-
cmypa cloucTasi, MiIoTHas. | uIc mpuMeHseTcsl B CTPOUTEIBHOM JieNe, Me-
JIWULUHE, U1 yI0OpEeHUH.

7. AHTMAPHUT COCTOWT M3 MHHEpasia TOro K€ Ha3BaHUs, MHOTAA C IPHU-
MeCSIMH JIOJIOMHTa, TaluTa, KBapla, XajlleJOHA, TJIMHHUCTBIX, MECYaHBIX
yactull. Okpacka cepas, romyboparas, cuHeBaTtas. TBepmocte — 3,5-4.
HamomuHaeT Mpamop, B OTIAHYHE OT KOTOPOTO HE BCKHUITACT MPH ICHCTBHU
COJITHOM KUCTOTHI. Cmpykmypa 3epHHUCTasi, TEKCTypa IJIOTHAs. AHTHIPUT
HCTIONB3YeTCs I NOTY4YeHHUs IIEeMEHTa, B IPOU3BOJICTBE CEPHON KUCIIOTHI.

T'anouonwie nopoowt. K 310ii rpynne OTHOCATCS KaMEHHasi U KaJluiHas
coib. OOpa3yroTcs IMyTeM OCaKACHUS B 3aMKHYTHIX U TIOJTy3aMKHYTBIX Oac-
ceifHax B yCJIOBHSIX apKOTO M CyXoro kiumara. J[Jis 3THX IopoJI XapakTe-
PEH COJICHBIH BKYyC, XOpOIIasi pACTBOPUMOCTH B BOJIE, THTPOCKONMIHOCTb.

8. KamenHast coiib. COCTONT B OCHOBHOM M3 MHMHEpasa rajinTa, B Kaue-
CTBE MpHUMecEil CONEPKUT CHIIBBHH, INIMHUCThIE MUHEpAIBl U Ip. OKpacka
nopoasl OecuBeTHas, Oenast, po3oBast. BKyc coyieHBIH, XOpOIIo pacTBOpsET-
cs1 B Boe. CmpyKmypa TIOpOABl 3ePHUCTAs, MeKCMypPa TUIOTHAs, CIIOUCTAs.
Hcnonp3yercst KaMeHHasl CONb KaK MUIIEBOI MPOIYKT U CHIPbE AT XUMH-
YECKOM MPOMBIIIIEHHOCTH.

9. Kanmmiinasi coip (cuiubBHHUT). COCTOMT W3 MHHEpaJIOB TalHTa
(25-85 %) u cumsBuHa (10-60 %). B kauecTBe mpuMeceil — aHTHAPHUT, TIId-
HHUCTBIE YacCTHIBI, KapOoHaThl. OKpacka Topoabl Oenas, MOIOYHO-Oenas,
KpacHO-Oypas, roiy6asi, cuHssl. BKyc roppko-cosneHnslii (B OTJIMYNE OT Taju-
Ta), XOPOIIO pacTBOpseTcs B Boae. Cmpykmypa 3epHUCTasi, meKkcmypa
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cioucrasi, IiotTHast. Vcrone3yercss CHIBBHHUT KaKk YIOOPEHUE B CEIILCKOM
XO3SIMCTBE, B XMMHYECKOH IPOMBIIUICHHOCTH M BOGHHOM Jiejle, HCTOYHHK
KaJusl.

Antomunuesvte nopodsl. O0pa3yroTCs MyTEM: XHUMHUYECKOTO BBIBETPH-
BaHMs OPOJI, OOraThIX aTIOMOCHIMKATaMH, B YCIIOBHSX KapKOT'O BJIAXKHOTO
U TIEPEMEHHO-BJIQ)KHOTO KJIMMarta; BBINAJCHUS M3 BOAHBIX PacTBOPOB B
pUOpeXXHOM mosoce Mopeit, o3ep.

10. BOKCHT COCTOUT B OCHOBHOM W3 T'MJPATOB OKUCH aJIOMUHHMS C TIPH-
MECBI0 OKHCIIOB M THAPOOKHCIIOB JKeje3a, KaoJMHUTa, onajia, KBapla U
JIpYTUX MHHEpanoB. OKpacKka TIPEUMYIIECTBEHHO KpacHO-Oypas, Oypas,
uHorna Oenas, cepoBaras. Tommii Ha OLIyNb, HEIIACTUYCH B OTIIMYHE OT
ruH. Cmpykmypa TOpoIbl 3eMIIMCTasi, ooyuToBas. Tekcmypa TUIOTHAs,
HOpHUCTAsL.

3.3.3.2. OpranoreHHbIe MOPOABI

Kapoonamnuie nopoowt. K nanHo rpynme mnopoj OTHOCATCS WU3BECT-
HSK-PaKyIIEYHHUK, U3BECTHAK KOpayUIOBBIH, Men. OOpa3yroTcs OpraHoreH-
HBI€ W3BECTHSKHU B Pe3yJbTaTe CKOIUICHHS MPOAYKTOB KU3HEICATEIbHOCTH
KMBOTHBIX U PaCTUTEJLHBIX OPTaHU3MOB.

11. A3BecTHAK-PAKYIIEYHUK — TOPOJA, CJIOKEHHAS H3BECTKOBBIMU
PaKOBHHAMU Pa3IMYHBIX MOJUTIOCKOB. COCTOUT U3 KaIbIINTa C HEOOIbITIMH
IpUMeECSIMH KpeMHe3eMa, TITnHo3eMa. OKpacka cBeTias. bypHO BCKHUIaeT
TP JCHCTBUU COJSTHOM KHCIOTEL. CmpyKmypa TIOPOABI paKyIIeUHUKOBAS.
Texcmypa iopucTasi.

12. A3BecTHAK KOPAJJIOBBIH CIIOKEH IMOCTPOHKAMHU KOPAJUIOBBIX ITO-
qmunoB. CocToWT U3 KaibluTa. OKpacka Oenas, cepoBaTas, >KeITOBaTas,
po3oBas. OTauYaeTcss MOPUCTOCTHIO, YTO OOYCIIOBIEHO CTPOSHHEM KOpaj-
JI0B. BypHO BCKHIIaeT npu IEHCTBUU COJITHON KUCIOTHL. CmpyKmypa mopo-
II6I KOPAIJIOBasl, meKcnmypa opucTasl.

13. Men — pa3HOBHIHOCTh OpPraHOTeHHOTO M3BecTHsKA. COCTOMT Mel
rinaBHbIM 00pazom (60-70 %) M3 0CTaTKOB PacTUTENBHBIX (KOKKOJIUTO(DO-
PBI) OPraHU3MOB M IIJIAHKTOHHBIX JKUBOTHBIX (popamunudepsr). OcranbHas
gacTh (30-40 %) — TOHKO3epHUCTHIIT KanbUUT. OKpacka mena Oenasi, pexe
cepoBaTas, XeJToBartas. B oranume oT auatromMuTa M Tpenenaa OypHO BCKHU-
MaeT Mpu AEUCTBUU COJSTHOW KUCIOTHL. Men MATKUHM (JIeTKO pacTupaercs
MeXay nanbuamu). Tomuii Ha OLylb 10 CPaBHEHUIO C KaoJIuHOM. Cmpyk-
mypa nopo/ibl 3eMIINCTAs], MeKCmypa TUI0THasI, opucTas. Men odpasyercs
B 30HE menb(ha U BepXHEH 9acTH KOHTHHEHTAJIBHOTO CKJOHA. Mcmonp3yer-
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cs B KadeCTBE CBHIPbA AJS NMOPTIAHILEMEHTA, IOAEIOYHOr0 MaTepHana,
MUIIYIIEro MeJia | T. 1.

Kpemnucmute nopooet. Jlns HUX XapakTepHa HEOOJbIIAs MIOTHOCTS,
CBETJIas OKpacka.

14. ilmatoMuT mpesicraBisieT co0OH CKOIUICHWE MHUKPOCKOIMYECKUX
CKEJICTOB JTMATOMOBBIX BOAOPOCIEH, COCTOSIIMX M3 BOJHOTO KpeMHe3eMa
(omana). B Buzme nmpumeceil copepKarcsi IIIMHUCTBIE YaCTHIIBI, TIayKOHHT,
kBapi. Okpacka nopoasl Oenasi, cBETIO-kenTas, cepoBatas. [lopona odeHs
JIeTKasd, MArKas. B oTimune oT Mena He BCKUMAET NPU ACHCTBUH COJITHOM
KucyoTel. JIerko pactupaercss majablaMy B TOHYAKIIYO mynpy. JAuaTomMuT
MaKpOCKOIIMYECKH TPYIOHO OTIMYUTH OT Tpenena. Cmpykmypa TOpPOJBI
3eMIINCTAs], meKcmypa TopucTas, peixyas. OOpa3yeTcss B MOPSIX M 03epax
n3 1uatoMoBoro wia. [IpuMeHeHne TuaToMuTa TO XKe, 4TO U Tperera.

Kaycmoouonumer — 310 60JbIIas TPyIIA FOPIOYUX YTIIEPOIUCTHIX IMO-
PO OPTaHWYECKOTO COCTaBa M OPTaHOTEHHOTO MpoucxoxaeHus. OHU Obl-
BaIOT TBepABIMU (TOp(, OypbIil yroib, KAMEHHBI yrojib, aHTPAIMT, TOPIO-
YUl ciaHel, acanbT, 030KEpUT), KUIKUMH (HE(PTb) M Ta3000pa3HBIMU
(roprouwre rassi). Haubosee pacrpocTpaHeHbl UCKOMAEMbIe YT, HE()Th U
MIPOJIYKTHI €€ U3MEHECHHSI.

15. Top¢ cocrouT n3 MoOIYpa3nOKMUBIINXCSA OOJOTHBIX M IPEBECHBIX
pacTUTENBHBIX OCTAaTKOB, COJEpPXKAIIMX B CBOEM COCTaBE YIJIEPOA
(35-59 %), Bomopox (6 %), xuciopon (33 %), azor (2,3 %). Oxkpacka Gy-
poBaTo-KOpuuHeBasi, yepHas. OOmazaer OOJBIION IOPUCTOCTBIO W BIIATO-
eMKocThlo. Ilioxoe ocHOBaHWe MO cCOOpyXeHUs. Cmpykmypa TOpPOJBI
3eMJINCTasi, BOJIOKHUCTas, mexkcmypa niopucras. Obpasyercst B 60y0Tax u
03epax MpU PasioKEHHU PACTHTENBHBIX OCTATKOB. Pa3nokeHne mpomcxo-
JIUT B aHAYPOOHBIX YCJIOBHSX MPH YYACTHH PA3TUYHBIX MUKPOOPTAaHU3MOB.
Hcnonp3yeTcst kak roprovee, M30SIHOHHBIA MaTepuall, yIoOpeHne U Xu-
MHUECKOE CBIPbE.

OO6pazoBanne Topda sBISETCS TMEPBOM CcTamued yrieoOpa3oBaHUS.
B nanpHeiimem 1o mMepe yBeNWYEHHs TEMIIEPATYphl U JaBICHUS U3 OJHOTO
W TOTO K€ MCXOJHOT0 Marepuaia — Topda — Moryr obpaszoBarbesi OyphIit
yroJib, KAMEHHBIH yroJb MM aHTPALUT.

16. Bypslii yroas copepxur 67-78 % yriepoma, 5 % Bojgoposa u
17-26 % xucnopona. IlnotHas TemHO-Oypast wiu uepHas nopoxaa. Jlaer
Oypyto "epTy. MartoBslii Oyeck, m3ioMm 3emimcTeid. TBepmocts — 1-1,5.
Cmpyxkmypa 3emmuctas. Tekcmypa NIIOTHAs!, TOPUCTAS.

17. KamenHnblii yroas conepxur 1o 82—-85 % yranepona. Okpacka gep-
Hasl, 4epTa 4YepHas, XMPHbIA Oyieck, maykaer pykd. V3710M pakOBUCTBIM.
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Teepmocts — 0,5-2,5. Cmpykmypa 3epHucras, mexcmypa CIOHUCTas,
IUIOTHASI.

18. AuTpanur coxepxur 92-97 % yraepoma. OKpacka cepoBaro-
yepHasi, OJIeCK METaJUIOBH/IHBINA, HEPOBHBIM M37I0M. Pyk He maukaer.
CmpyKkmypa 3epHUCTas, MeKCMypa TUI0THAS.

19. I'oprounii cjaHen — IJIMHUCTasi, MEPreJIMCTasl MOPoja, oOOrarieH-
Hasl OpraHWYeCKHUM BELIECTBOM, COJEpXKAaHUE KOTOPOTO JIOCTHIraeT
20-60 %. Oxpacka noponp! TeMHO-cepast, Oypasi, KopudHeBas. [ opHuT Kxor-
TSIIUM IUTAMEHEM C 3alaxoM JKOKEHOH pe3uHbl. CmpyKmypa nopojbl 3eM-
JIMCTasl, meKcmypa CIOHUCTas, ClaHueBaras, mioTHas. OOpasyercst Ha JHe
MOpeii U 03ep U3 CAlpOIesIeBOr0 THIMJIOCTHOTO UIIa, T. €. Wiia, 000TalleHHO-
ro YIJeBOJOPOIaMH, CEPOBOIOPOAOM M HEPA3TIOKUBIIUMHUCST OCTATKAMHU
PACTUTCIIBHBIX W KUBOTHBIX OPraHM3MOB, T'JIaBHBIM 06pa30M IIJIAHKTOHA.
Hcnonb3yeTcs Kak TOIUIMBO U XUMHUYECKOE ChIPhE.

3.3.3.3. CmMemaHHbIe MOPOABI

Kapoonammnuie nopoowt.

20. Mepreanb — nepexojiHasi opojaa OT U3BECTHIKOB K riuHam. Cocto-
ut 13 Kanbuuta (40-60 %) opraHMYecKOro WM XMMHYECKOTO IPOUCXOXK-
nenust ¥ Ha 40—-60 % 13 TIMHUCTHIX YacTHUIl KaK 00JIOMOYHOTO, TaK U XUMH-
YECKOTO MPOUCXOKACHUSI. OKpacka nopobl maneBo-xenras, Oenas, cepas.
Jlerko BcKUMaeT Npu ACHCTBUU COJIIHOM KHUCIIOTHI, HO IIOCIIE PEAKIUM OCTa-
eTcsl TPSI3HOE TIMHUCTOE TATHO. CmpyKkmypa TOpoapl TOHKOOOJIOMOYHAS,
MEIIKO3EPHUCTAs, meKcmypa TUoTHas, ciaoucrtas. OOpazyercss B MOpSIX U
03epax Mpu OJHOBPEMEHHOM OTJIO)KEHHH TNIMHUCTOrO U KapOOHATHOTO Ma-
Tepuana. Mepreib HCIOIb3YeTCsl KaK ChIphe Ul [IEMEHTHOH M Kepamude-
CKOW TIPOMBIIIIIEHHOCTH.

Kpemuucmute nopoovt.

21. Omoka COCTOMT W3 3€pHBIINIEK Omaja ¢ HeOOJBIIOW NPUMECHIO
KPEMHHEBBIX CKEJICTHBIX OCTAaTKOB, TNIAyKOHWTA, TJIMHUCTBIX MHHEPAJIOB.
Okpacka Oenasi, cepas, MHOTAA YepHasd. XapaKTepeH PAaKOBUCTHIM H3JI0M;
IIPU PAcKoJIe 3BEHAIINI 3BYK, HECKOJIBKO OOJBIIAs IIOTHOCTh, YeM Y Tpe-
nena. Cmpykmypa TOPOABI CKPHITOKPUCTAIIINIECKAs, MeKCHypa TIOpH-
cras, miuotHas. OOpa3yercs B pe3yibTare MEPEeKPUCTAILTN3AINN U IIEMEH-
TallMM IUAaTOMHUTa WM Tpenena. Vcmonb3yeTcs Al MPOM3BOACTBA CHUITHU-
KaTHOTO KUpITHYa, IEMEHTOB 1 KaK aJcopOeHT.
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Kenezucmule nopoowt.

22. Bypblii :Kejle3HsIK — MOPOJa, COCTOAIIAs U3 JIUMOHUTA C MPUMECs-
MU IeCYaHBIX M IJIMHHUCTBIX YacTull. OKpacka pxaBo-Oypas, »kenras, Oy-
past, Takas e yepta. CmpyKkmypa TOpOJbl 3eMIIUCTasl, OOJINTOBAs], CKPbI-
TOKpUCTayndeckas. Texkcmypa ToTHasA, nopucrtas. [IpoucxoxaeHne xu-
MHYECKOE ¥ CMEIIaHHOEe (0CaIKH 03ep U MPUOPEIKHOM MOJIOCH Mopeit). Mc-
NOJIb3YeTCs OYpBIi JKENE3HIK Kak py/a Ha )Keje3o.

Docghammnvie nopoowi.

23. ®ochopHuT COCTOUT U3 MUHEPAIOB TPYIIIBI allaTUTA C MIPUMECIMHU
TJIMHUCTBIX, OPTaHWYECKUX YacTUI], KBapla, KaJlblUTa, TIIayKOHHTa U JIp.
OKpacka TIOpOBI cepasi, TeMHO-cepasi, depHas. [Ipu TpeHHH JBYX KyCKOB
IpyT O Apyra M3IaeT 3amax JKKEHOH KocTH. Cmpykmypa TOpOIbI MEIKO-
3€pPHHUCTAs], CKPBITOKPUCTAJUINYECKAsl, 3eMIINCTas!, mekcmypa tiotHas. O0-
pa3oBanne GocHopHUTOB CBA3aHO ¢ MENb(HOBON 30HOH MOPCKUX BOJOEMOB.
Hctournkom docdopa sBiIsIIoTCS OpraHu3MEl. B mporecce uxX pasiokeHus
10 HakoruieHue Gochopa B MOPCKOIl BoJie, U3 KOTOPOI ocaxmanuchk (hoc-
¢dataBIe MEHEpaNbl. [IpuMeHstoTCsS hochOpUTHI Kak CHIphE A yIoOpeHuit
u oxrygeHus pocdopa.

3.3.3.4. Od;10M0uHBIE TOPOJBI

Poixnvie oonomounsvie nopoowvi. I'naBHasi 0COOEHHOCTh PHIXJIBIX 00J10-
MOYHBIX TIOPOJI — X Pa3AeiIbHO3EPHUCTOCTh, BHYTPEHHHE CBS3U MpaKTHYe-
CKH OTCYTCTBYIOT.

I'py6oodnomounsie nopodsr (ICEPUTHI) COCTOST B OCHOBHOM U3 00-
JIOMKOB pa3MepoM 0Ooiiee 2 MM B JUaMeTpe M MOJAPAa3IelstoTCsl M0 CBOeH
(dopMe Ha OKaTaHHEIC (BAIYHBI, TAJICYHUK, TPABHI) H HEOKaTaHHBIE (TIIBIOHI,
meOens, aqpecBa). HeokataHHbIC OOIOMKH SBIISIOTCS OCTPOYTOJIBHBIMU H HE
HECYyT cienoB 00paboTku. OHU OOBIYHO SIBISIOTCS OCTATOYHBIMH (HECMe-
IICHHBIMH) MPOAYKTaMH (DM3HYECKOro BbIBeTpuBaHUA. Ocal04HBIE MOPO-
IIbl, COCTOSIIIME M3 OKATaHHBIX OOJIOMKOB, 00pa3yloTcsi MpH MepeHoce 00-
JIOMKOB FOPHBIMH TIOTOKaMH, PEKaMH, JIGAHUKAMH, a TAK)Ke MPHU BOJTHOIPH-
OOMHOW NeATENBHOCTH MOped W o3ep. MUuHEpambHBIM COCTaB OOJIOMKOB
MOXeET OBITh O4eHb paziaudeH. OH 00yCIIOBJIEH COCTABOM MCXOAHBIX TIOPOJ
W XapaKTepoM UX BbIBETpUBaHU. CmpyKkmypa NOpoJ NaHHOI TPy Ipy-
000070MOYHas, MeKcmypa phixiias. Bemuko npakTHueckoe 3HaUeHHE dTHX
nopoa. OHM IIMPOKO HCIOJIB3YIOTCS KaK CTPOMTENBHBIN Marepuai, Hpu
MOKPBITHH M CTPOUTENBCTBE JIOPOT, B KAUECTBE 3aMOJIHUTEINS OETOHOB U T. .
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24. Ille6eHb — CKOIJICHHE OCTPOYrOJbHBIX 00;10MKOB 0T 10 10 100 MM
B TIIOIIEPEYHHKE.

25. lIpecBa — CKOIUIEHHE OCTPOYTOJIbHBIX 00JIOMKOB OT 2 10 10 MM B
MOTIEPEYHHKE.

26. 'aleyHUK — CKOIUICHWE TajeK, OKaTaHHBIX 00JoMKOB oT 10 mo
100 MM B nomnepeyHHKe.

27. I'paBuii — CKOIJICHUE OKaTaHHBIX 0OJIOMKOB OT 2 110 10 MM B more-
pedYHuKeE.

Cpeoneodnomounsvie, unu necuanvie, nopodsl (ricammutsl). [lecuansre
moposl cocTaBisoT 15-20 % ot obmiero o6beMa 0CaJOYHBIX TOPHBIX ITO-
PO ¥ SIBJISIOTCS BTOPBIMH T10 PACTIPOCTPAHEHHOCTH MOCIIE TTHHUCTHIX.

28. Ileckn — pHIXIIBIC MTOPOJBI, COCTOSAIINE B OCHOBHOM M3 OKAaTaHHBIX
WK OCTPOYTOJIBHBIX 0010MKOB pazmepom oT 0,05 mo 2 mm. Ilecku 0ObIYHO
KJIaccupUIMPYIOTCS 0 pa3MepaM 3epeH, MUHEPaJIbHOMY COCTaBy, IPOMC-
XO0XKJICHHIO.

ITo pa3smepaM 3epeH pas3iuualOT IecKu rpydosepHHCcThE (2—1 MM),
kpynHo3epHucThIe (1-0,5 MM), cpennesepructeie (0,5-0,25 MM), menko-
3epaucthie (0,25-0,1 MmM), ToHK03epHUCTHIE (0,1-0,05 MM) U pazHO3epHH-
cteie. [1o MUHEpaTEHOMY COCTaBY MECKH MOTYT OBITHh MOHOMUHEPAILHBIMU
U TOJIMMUHEpaNbHBIMU. K TIepBBIM OTHOCATCS KBapIIeBBIE, MTOJICBOIIIATO-
BbIC, TJIAyKOHWUTOBBIC, I'paHATOBBIe W T. . Hambonee pacmpocTpaHEHBI
KBapIICBBIC MTECKU. B MOMMMUHEpANBHBIX MECKaX K KBapUEBBIM 3¢pHAM MO-
T'yT MPUMEIINBATHCS 3€pHA MOJCBBIX IIMATOB, CIIOMBI, TIayKOHHUTA, Kajb-
[IUTa, MarHETUTA, OKHCIIOB kene3a u np. CieayeT OTMEeTUTh, 9TO B TECKax
Yale BCero BCTPEUAIOTCsl MUHEPalIbl, HanboJiee YCTOWYHMBBIC IPU BHIBETPH-
BaHUH. OKpacka TIECKOB 3aBHCHUT OT COCTaBa W HAIWYHS HPUMECEH.
ITo ycnoBusM 00pa3zoBaHMs pa3IHYalOT MMECKH O3EpHBIE, MOPCKHE, PEYHBIE,
BETPOBBIE, JIEAHUKOBBIC. CmpyKmypa TIECKOB CpeIHE0OJIOMOYHAs, meK-
cmypa poixias. OObraHbIE (HOPMBI 3aJIeTaHHs TECKOB — IUIACTHI, JIMH3BI.
[leckn orTnmyaroTcst OOJBIIOI BIIATOEMKOCTBIO M BOHOOTHaudeil. B Hacwl-
IICHHOM BOJIOM COCTOSIHUU TIECKH CIIOCOOHBI Teub (TUTBIBYHBI). Mcmomnb3y-
I0TCS. TIECKU B CTEKOJIbHOM, KepaMH4eCKOH, METaTyprHdecKOi IMpOMBIII-
JICHHOCTH, B CTPOUTEJIBCTBE U T. JI.

29. KBapueBblii MeCOK COCTOUT B OCHOBHOM U3 3epeH kBapua (10 95 %
n Gosiee) ¢ HE3HAUNTEIBHBIM COJICP)KAaHUEM I10JIEBBIX LINATOB, CIIFOJIBI, TJa-
yKkoHHTa. OKpacka opos! Oenast, CBeTIo-cepast, Oypas.

Ceaznvle 0010Mm0unble NOPOObl. K HUM OTHOCATCS TIIWHBI, CYTIHHKH,
cytecH, sieccbl. OHM XapaKTepU3yIOTCS HAIMINEM BHYTPEHHUX CBSI3€H BOA-
HO-KOJUIOMIHOTO TTPOUCXOKICHUS.
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Menkoobnomounsie, unu nvinesamole, nopoost (aeBputhl). [Ipencra-
BUTEJISIMU AJIEBPUTOBBIX TIOPOJI SIBJISIOTCS JIECCHI, CYIJIMHKH, CYNECH. DTH
MOPOJIbI CIIOKEHBI B OCHOBHOM dacTunamu pasmepom 0,05-0,005 mm u 3a-
HUMAIOT NPOMEXYTOYHOE IMOJI0XKEHHE MEXJy IeCUYaHbIMH U TIIMHUCTHIMU
MOPOIAMH.

30. Jlecc — nbuteBaras nopona, coaepxamas 6onee 50 % ¢paxumit pas-
MepoMm 0,05-0,005 mm. Ilopoma xapakTepusyercs OOJBIION MOJTMMUHE-
pampHOCTRIO (10 50 MHHEpasoB), HO TOPOAOOOPA3YIOMIYI0 PO HIPAIOT
KBapll, MOJIEBbIC IINATHI, KAJIBLWT, TIIMHUCTBIE MUHEpansl. Ha xapOoHaThI
npuxogutcs 1o 15, pexe mo 30 % Bceit Macchl MOpoabl, Ha KBapIl — 10 50—
90 %, Ha riuHo3eM — 4—20 %.

ITopona ob1agaeT BEICOKOH MOPHCTOCTHIO (0 55 %) M MakpoOIoOpHCTO-
CThIO (KpYHHBIE MOPBI Pa3IMYUMBI IV1a30M). Jlecc He CIOMUCT, OTHOPOICH.
B cyxom BuJe JIerko pacTupaeTcsi NajabllaMi B TOHKHH MOpoLIoK. OKpacka
HIOPOABI IAJIEBO-KENTasA, KEJITO-cepas. BCkunaeT npu NEeHCTBUU COJISTHOM
kuciotsl. [Ipu yBnakHeHHH Jiecc 00afaeT MpocagovyHOCThIO 33 CUET pa3-
PYLICHHS YacTH arperaToB W yMeHbLICHHUs TopuctocT. 1o mpoucxoxie-
HHUIO JIeCChl OBIBAIOT JOJIOBBIMH, IPOJIIOBUAIBHBIMY, JIEITIOBUAIBHBIMY,
PEeUYHBIMH U T. 1. CmpyKmypa 1eccoB MEIKO00IOMOYHAs, MeKCmypa TI0pH-
cras. Mcnonp3yercst Jiece Uit M3TOTOBJIICHUS KHPIHYA, YEPENHIB], B Iie-
MEHTHOH ITPOMBIIUICHHOCTH.

31. JleccoBuanbie cyraiuHKH. COCTaB JECCOBUIHBIX CYTITMHKOB OJM30K
K JIeccy, HO OHH CIIOWCTBHI, MEHEE OJHODPOJHBI, 00JIaal0T MEHBIICH, YeM
JIECCHI, TIOPUCTOCTBHIO.

32. CyriiuHKM — mbUieBathie mopoasl, coaepxkamue 20-30 % rimHu-
cThIX, 10 10-20 % menkonecyansix yacTuil. OCTajIbHAs YacTh — MbLICBATHIE
yacTHLbl. B BHIE mpuMeceit MHOTO THAPOOKUCH XKejle3a U anoMuHus. [Ber
ux OypsIii, KopmuHEeBO-Oypeid. Ciabasi BOJONPOHHUIIAEMOCTs. Bo BiakHOM
COCTOSIHAU PACKATBIBAIOTCS B IIHYP, KOTOPBINA NPU CBEPTHIBAHUU B KOJIBIIO
pactpeckuBaeTcsa. COCTOUT CYyIJIMHOK M3 KBapla, MOJEBBIX IINATOB, KaJlb-
LINTa, TIIMHACTBIX MHHepasoB. OOpa3yloTcsi CyrJIMHKH B pe3yibTaTe Ies-
TEJILHOCTU JJOXKJEBBIX CTPYH, PEK, JIeTHUKOB. CmpyKmypa TIOpoJIbl MEJKO-
o0yioMOYHas1, meKkcmypa TUIOTHAs, NOpUCTasi, OecropsiouHas WINA CIIOH-
cTasl.

33. CYyrIuHKH JIeTHUKOBOTO TPOMCXOKIEHUS COJEp)KaT Hapsmy C
MBUIEBATHIMHU, TIIMHACTBIMH U TIECYaHBIMH JaCTHLAMH OoJiee KpYITHBIE 00-
JIOMKH Pa3lNYHBIX TOPHBIX TOPOJ M Jake BaimyHbl. OHH HMEIOT ocoboe
Ha3BaHHE — BaJyHHBIE CYTIHHKH (MOpeHa). CmpyKmypa TIOpOIbl CMeTIaH-
Hasl, meKcmypa OecTopsIIOTHAs, TUNIOTHAS, TIOPHCTAsL.
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34. Cynecu — nbuieBathbie mopo/ipl, coaepkainue 10-20 % rimHACTBIX U
o0 25 % mecuaHbIX YacTHI], OCTaJbHAS 4acTh — IbUIeBaThie yacTuipl. Co-
CTOSAT CYIECH M3 KBapIia, CIFObI, OKHCIIOB JKeJie3a, MIMHUCTBIX MUHEPAJIOB
u 1p. OKpacka pa3iuvHas — MajeBas, )KeIToBaTo-0ypasi, KpacHOBaTO-Oypas
u T. 1. Cymecu XOpoIlIo BOJOTPOHHUIIAEMBI, HE TUIaCTUYHBL. [Ipu ckaThiBa-
HUM 00pa3yeTcsl IMIePOXOBaThIN MIApUK, MIHYpa He moiydaercs. OOpa3yroT-
Csl B PE3yJIbTAaTe JCSITEIBHOCTH PEK, BOTHO-JICTHUKOBBIX TOTOKOB, 03€pP U JIp.
Cmpykmypa TIOpOIBI MEIKOOOIIOMOYHAS, MeKcmypa TUIOTHas, TIOPHUCTas,
OecriopsioYHAs WIIH CIIOUCTAsL.

Toukooobnomounsvle, unu 2iunucmole, Ropoost (nenuTol). Bo3HUKAIOT B
pe3ynbTaTe XUMHIECKOTO U YACTHYHO MEXaHMUECKOTO OCAKICHUS MPOTYK-
TOB TMPEUMYIIECTBEHHO XWMHYECKOTO BBIBETPHBAHUSA HCXOIJHBIX IOPOZ.
I'MuHUCTBIE TOPOBI MIMPOKO PACIPOCTPAHEHBI U COCTABISIIOT 60 % oT 00-
ero 00beMa 0CaJ0vHbIX MOPO/I.

35. Tunbl ciaoxeHbl Oosiee yeM Ha 30 % U3 IIMHUCTBIX YacCTHIL
(>0,005 mMM), HaXOAAIIMUXCSA B KOJUTOMIAHO-AUCIIEPCHOM COCTOSHHH. B co-
CTaBe IJIMH NPeo0IagaroT TJIMHUCTHIC MHUHEPANbl: KAOJIUHUT, MOHTMODPHUJI-
JIOHUT, TUAPOCIIOIbI. BTOpOCTeNeHHOE 3HAYCHNE UMEIOT KBAapIl, XaJIIIEI0H,
CIIFOITBI, TIOJIEBHIC MIMATHI, OKUCIBI W TUAPOOKHUCIBI Kele3a, KapOOHATHI,
cynbdatel. [Ipu yBiIaXHEHWW TIHHBI HAOYXalOT, NMPH BBICBIXaHWU NAIOT
ycanky. Cmpykmypa tinuH ToHKoOONIOMOYHas. Tekcmypa croucTas, TUIOT-
Has, mopucras. [lompasmensrorcs TIHHBI MO TPOUCXOXKICHUIO HAa ocma-
mouHble, WIN TICPBUYHBIC, I 0cadouHble (ICPEOTIOKCHHBIC, BTOPUYHBIC),
[0 MHHEPAJIFHOMY COCTaBY — Ha MOHOMUHEPAIIbHBIC W TOJTHUMUHEPATEHBIC.
OcTaTouyHbIC TVIMHBI BO3HUKAIOT W3 OCTABIIUXCS HA MECTE MPOIYKTOB XH-
MHYECKOTO BBIBETPHBAHUS PA3JIMUYHBIX TOPHBIX MOpPOA. [IpuMepoM HX sB-
JISTFOTCSI KAOJIMHUTOBBIE U MOHTMOPHUIOHHTOBBIC TJIMHBL. OcCan0duHbIC TJIH-
HBI 00Pa3yIOTCs 3a CUET NEPEOTIOKEHHUS TIEPBUYHBIX TuH. Cpenu HUX pas-
JNYAIOT MOPCKHUE, JIaryHHBbIE W KOHTHHEHTAJIbHBIE (pEYHBIE, O3€pHBIC, Je-
JIIOBHAIbHBIC, TIPOJTIOBUANILHEIE, JIETHUKOBEIE). OKpacka TIIMH pa3HOoOpa3-
Ha: OT CBETJIO-CEPOIl U 3eJIEHOBATO-CEPOi 10 Oypoil U KpacHO-Oypoii u 3a-
BHCHUT OT COCTaBa M KPACAIINX MPUMECEH.

36. KaosmH — Oenast riiMHa, COCTOSINAS TJIABHBIM 00pa30M U3 KaOJIHUHU-
Ta. B xauecTBe nmpumeceit — KBapll, YeHIYHKU CIOpl. Msrkas, rmiacTuyHasi,
KHpHas Ha owlyns. Vcnons3yercs B Gapdopo-pasHcoBoii, OymakHOH, pe-
3UHOBOH ¥ MappoMepHON MTPOMBIIIIICHHOCTH.

37. OrHeynopHasi IJIMHA CBETJIO-CEPOTO, 3E€IIEHOBATO-CEPOTO IIBETOB.
Cocrour u3 xaonuauta (10 70 %), MoHOTepMuUTa, WiIHTa U Ap. XKupHas Ha
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omymnb. OTIN9aeTcsi OTHEYNOPHBIMH CBOWCTBAMH (HE TUIABUTCS IIPU HaTpe-
Banuu 110 1700 °C). Vcnions3yeTcs aist N3roTOBJICHHSI OTHEYTIOPOB.

Cyemenmupogannvie 0010MoYHble NOPOObI. B TIPUPOTHBIX YCIOBUSIX
PBIXJIbIE 00JIOMOYHBIE TTOPOJIBI IEMEHTHPYIOTCS PA3IMYHBIMHU COEJINHEHUSI -
MH, BBITAJAIOIIUMHI U3 IMUPKYIUPYIOMNAX B IOPAaX €CTECTBEHHBIX PAaCTBO-
poB. [lemenmom Ha3bIBaeTCS Macca TOHKO3EPHHCTOI'O, WIM aMOp(HOTO,
MaTepHaia, CKpeIUIsSiomas OTAeIbHbIe 3epHa. [1o XMMHUKO-MHHEpaIorHyec-
KOMY COCTaBY BBIJEJIAIOT CIEAYIOIUE BHU/IbI IIEMEHTA!

a) KpEeMHHUCTHIA — [IEMEHTUPYIOIIEe BEIIECTBO KBApIl, OMaJl, XalleI0H,
XapaKTepU3yeTCs BBICOKOH TBEPAOCTHIO U CIIa00KHUPHBIM 0JIECKOM;

0) xapOOHATHBIA (M3BECTKOBBIH) — IEMEHT KAJIBIIUTOBBIA, JOJIOMHTO-
BBbI/, BCKUIIAET MIPU JACHUCTBUU COJISIHOW KUCIOTHI,

B) KENE3UCTHI — IEMEHTHPYIOIIEE BEUICCTBO JIMMOHHUT, OKpAIIUBACT
MOPOJTy B pKaBo-OyphIi WIIM KPaCHOBATHIN IIBET;

T) Cynb(aTHBIA — IEMEHT COCTOHMT M3 THUIICA, XapaKTepHa HeOObIIas
TBEPAOCTH (2), CBETNasi OKpacka;

Il) TIIMHUCTHIA — IIEMEHTHPYIOIIEe BEHIECTBO MPEICTABICHO TITHHHUCTHI-
MU MHHEpaJaMH, XapaKTepHa MaJiasi IPOYHOCTh U JIeTKast pa3MOKaeMOCTb.

LemeHnT MOkeT popMUPOBATHCSI OTHOBPEMEHHO C OTIIOKECHHUEM OCaJIKa,
a TaxoKe 1ociie 00pa3oBaHUs IOPOIHI.

38. Bpexuns — rpy000010MOUYHas TOPOAA, COCTOSIIAS U3 CHEMCHTHPO-
BAaHHBIX OCTPOYTOJBHBIX 00JOMKOB (mieOHs). OOJIOMOYHBIM MaTepuall B
OpeKumsx He OJHOPOJICH 10 pa3Mepy, HO OJHOpOJIeH 1o cocraBy. OnHo-
POIHOCTH Opexumii 0OBIACHAETCS MX TeHe3ucoM. bpekunn oOpa3oBaHBI U3
NIPOJYKTOB BBIBETPHBAHMS, KOTOPbIE IOYTH HE HCHBITAIN IepeHoca.
BerpeuaroTes Opexuny B BHIE JIMH3 U IUIACTOB, 3aKIIOUEHHBIX CPEIH APY-
T'HX OOJOMOYHBIX IOpoj. OKpacka TOpPOIBI IecTpasi, 4acTo spkas, o0y-
CJIOBJICHHAS] PAa3IMYHBIM IIBETOM OOJIOMKOB. I]emenm pazHOOOpa3HBINA —
TIIMHUCTBINA, MECYaHBIA, KapOOHATHBIN, JKENE3UCTBIA U T. 1. Cmpykmypa
nmopoasl Tpy0ooOIOMOUHas, meKkcmypa OecniopsaodyHasl, MJIOTHAs, TOPH-
cTasl.

39. Konrjomepar — rpy000610MoUuHasi TOPOAA, COCTOSIIAS U3 CIIEMEH-
TUPOBAaHHBIX OKAaTaHHBIX OOJOMKOB (Tajbku). B TPOTHBOIOJIOKHOCTH
OpeK4HsM COCTaB KOHIJIOMEPAaTOB Pa3HOOOpa3eH, pa3Mepsl OOJOMKOB OJ-
HOpOIHBI. 3aJieTaloT KOHIJIOMEpaThl B BHAE IUIACTOB, JIMH3 M IPOCIIOEB.
Okpacka pa3Hoobpasnasi. Ilemenm takoi ke, Kak u y Opexuun. Cmpyk-
mypa Toponsl TpyO000IOMOYHAs, mexkcmypa OecriopsnodHas, IUIOTHAs,
nopuctasi. VMcnosip3ylorcss OpeKudur W KOHIJIOMepaThl ¢ IUIOTHBIM KapOo-
HAaTHBIM W KPEMHHCTHIM IIEMEHTOM KaK CTPOWTENBHBIA M OOIUIIOBOYHBIN
MaTepHall.
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40. I'paBHiiHBIH KOHIJIOMEPAT — IOPOJA, COCTOSINAS M3 CIEMCHTHPO-
BaHHBIX OKaTaHHBIX M HEOKAaTaHHBIX OOJIOMKOB (I'paBus, ApecBbl). OKpacka
nopoasl pasnuuHast. Cmpykmypa rpy6000IIOMOYHAsI, meKcmypa TIOTHas,
nopucrtas. Tun yemenmayuu 6a3abHBINA, KOHTAKTOBBIN, MOPOBBIA. CocTaB
LIeMEHTa pa3HoOOpa3HbIil. 3aneraet Noposa 0ObIYHO B BUJIE CJIOEB U JIMH3.

41. llecyanuk — CIEMEHTHPOBAaHHBINA necok. [lo BennunHe 3epeH, Mu-
HEepaJIbHOMY COCTaBY M OKpacKe IeCHYaHHKH KIacCU(DUIMPYIOTCS TakK ke,
KaK ¥ meckd. [lecyaHnkH B 3aBHCHMOCTH OT COCTaBa IIEMEHTa MOTYT OBITh
KapOOHATHBIMHU, KPEMHHCTBIMH, JKEJIE3UCTHIMHU, TIIMHUCTBIMHA U T. 1. Tun
yemeHmayuu KOHTAKTOBBIN, TIOPOBBIA. 3ajeraroT MeCUYaHUKH B BHIE JIMH3
1 mwiactoB. Cmpykmypa TOpoIbl CPeTHEOOTOMOYHAS, MmeKCmypa TUIOTHAS,
mopucTtas. Vcrmonp3yroTcs MECUaHWKH KaK €CTECTBEHHBIH CTPOUTENBHBIN
MaTepHai.

42. AneBpOJINT — CLIEMEHTUPOBAHHAsI ITbUIEBATasl OPO/A. AJIEBPOJIUTHI
IIUPOKO PACIpPOCTPAHEHBI CPeAU OCaNOo4HbIX nopoa. ITo cBoum cBoiicTBaM
4acTo MPUOJIMKAIOTCS K MecyanukaM. B Bojie He pasmokaioT. Cmpykmypa
MOPOBI MEIKOOOIOMOYHAS, M eKCmypa TUI0THASL, CIIOUCTAsl.

43. AprujiiuT — CLUEMEHTUPOBAaHHAas TIIMHUCTasi opona. TemMHas Kam-
HEeTnoA00Has Mopo/Ia, COBEPIICHHO HE pa3MOKarolias B Boje. [lo MuHepab-
HOMY COCTaBY apTHJUTUTHI OJIM3KH K TTHHAM. [I[piMeHeHre OrpaHnYeHO U3-
3a Manoi mpoyHocTH. CmpyKkmypa TIOpOAbl TOHKOOOIIOMOYHAS, mMeKCmypa
IUTOTHASI, CIIOUCTAsL.

3.4. U3yuenne mopon

IIpu pabote ¢ oOpa3naMu XMMHYIECKHX, OPTAaHOTCHHBIX U CMeEIIaHHBIX
MOPOJ HEOOXOAMMO 3aIIOMHUTD UX BHEIIHUI BUJI, & TAK)KE U3YUUTh UX TPH-
3HAaKH B COOTBETCTBHH C 3aMOJTHEHHOU Tabmurei. [Ipn 3ToM He MeHee Bax-
HOW 3a/1a4eil SBIIAETCS MPUMEPHOE BOCCO3AaHUE MPUPOTHON OOCTaHOBKH U
Te0JIOTUIECKHUX TPOIECCOB, CIEACTBHEM KOTOPBIX U SIBIAIOTCS paccMaTpH-
BaeMble opozabl. Heo6xoanmo BbipaboTaTh YeTKoe MpeAcTaBieHne 00 oca-
JOYHBIX MOpOJax Kak OJHOM M3 CTaAui CIIOKHOTO Mpolecca KpyroBopora
BEIIECTBA B IPUPOJIE.

W3y4yeHne 00JI0MOYHBIX ITOPOJ] CIEAYET MPOU3BOANTH B COOTBETCTBHH C
PEKOMEHIALMSIMH, OOIIMMH JUIS BCEX OCAJ0YHBIX MOpoJ. BaxkHO 0OpaTuTh
BHMMaHHE Ha crienuuky oOpa3oBaHUs 00JIOMOYHBIX TOPOJ, YCBOUTH pa3-
HUILy MEXJy PBIXJIBIMH, CBSI3HBIMU M CIIEMEHTHPOBAaHHBIMU MOPOJAMH, BbI-
SICHUTh TPUYUHBI 00pa30BaHMs W BUABI CBA3EH, M3Y4NTh XUMHUYECKHH CO-
CTaB IIEMEHTOB U THUIIBI IEMEHTAIUH.
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BOl'lpOCLI AJIsA CAMOKOHTPOJIsA

1. [Ipn xakux reoJOrMYecKux mpoleccax oOpa3yroTcsi OcaJO4HBIE I10-
poab1?

2. Ha xakue rpynmnbsl MoJpa3feNisioTcst 0CaJ0YHbIe TOPOJbI 110 MPOUC-
XOXJIEHUIO?

3. BeecTBeHHBII cOCTaB 0CaJOYHBIX MOPOI.

4. Ha3Bath ri1aBHbIC MHHEPAJIBI 0CA0YHBIX TTOPO]I.

5. JlaTb omnpezeneHne MOHATHIO «CTPYKTYpa» OCaJOYHBIX TOPO/,.

6. JlaTb onpezeneHne MOHATHIO «TEKCTYpPa» 0CaJ0YHbIX ITOPO/I.

7. Ha3BaTh OCHOBHBIE (POPMEI 3aJIeTaHUS OCaIOYHBIX TTOPO.

8. JlaTb XapaKTepUCTUKY BaXKHEHIINM BHEITHUM IPU3HAKAM OCaI0YHBIX
TOPHBIX TIOPOJI.

9. [lepeynciIUTh OCHOBHBIE TPYIIIBI MOPOJ XMMHUYECKOTO M OpraHOTeH-
HOTO MPOUCXOXKCHUSL.

10. Ha3Bath riaBHeiire KapOOHATHBIC OCAJ0YHBIC MOPOJBI H OXapaK-
TEPU30BaTh UX JUArHOCTUYECKUE MPU3HAKH.

11. aTe XapakTepUCTUKY ITTaBHEHITNM KPEMHHUCTBIM TIOPOAAM.

12. Jlatb XapaKTEepUCTUKY KayCTOOHMOJIUTAM, CEPHOKHCIIBIM W TalOH[-
HBIM [T0POJIaM, 0XapaKTepPU30BaTh UX JUArHOCTHUECKHE TPH3HAKH.

13. Ha3BaTh rinaBHeHIMe >keie3ucThie, (ochaTHRIC W aTIOMHHHCBBIC
ocafouHble mopoabsl. OGiacTn UX MPUMEHEHHUS.

14. Kakre mpH3HAKH ITOJIOKEHBI B OCHOBY KIACCH(DHKAUU OOJIOMOY-
HbIX nopoa?

15. O610MouHBIe CTPYKTYpPHI (001Ias XapaKTePUCTHKA).

16. JlaTb ompezeneHue MOHATHIO «OCa0YHAs TOPOIay.

17. Yem o0yciioBieHa CIIOUCTOCTh OCAA0YHBIX TTOPOA?

18. YUro Takoe nuareHes?

19. TekcTypa 00JI0MOYHBIX IOPOI.

20. Knaccudukarust ppaxiuii.

21. Knaccu¢ukanus 1meckoB ¥ ECYaHUKOB MO 36PHUCTOCTH.

22. MuHepasbHbI COCTaB IIECKOB.

23. Yem oTnn4aeTcst KOHIIIOMepar OT OpeK4nu?

24. Yem ornmyaercs meOeHb OT rajeyHuKa’?

25. Yro takoe apecna?

26. Yem O0TIIMYAIOTCS CYTIIMHKY OT cymneceit?

27. Kak B MOJIEBBIX YCIOBHUAX OTJIMYHUTE CYTIIMHKH OT TTTHH?

28. MuHepalbHBIH 1 TPaHyJIOMETPHUIECKUI COCTAB JIECCOB.

29. Yro Takoe mpocamogHOCTh JIECCOB?
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30. Yem oTiiM9aeTcs JISCC OT JIECCOBUIHOTO CYTJIHHKA?

31. Kak oOpa3yroTcs JieccoBble HOPO/IbI?

32. Kakne mopo 1l Ha3bIBAIOTCS TITMHAMHA?

33. OcoOeHHOCTH MMHEpPAILHOIO W TPaHyJOMETPHYECKOTO COCTaBa
TJTHH.

34. Yto Takoe OCTaTOYHBIEC M 0CAT0YHbIE TJIHHBI?

35. IIpuBecty nmpuMep MOHOMHHEPAITFHOMN TIIMHEL.

36. OCHOBHBIE IPU3HAKY AJEBPOJIMTOB U apTUILIUTOB.

37. Tunbl meMeHTau| 0OJIOMOYHBIX ITOPO/I.

38. Xumuueckuii cocTaB IIEMEHTOB 00JIOMOYHBIX TTOPOJI.

JlabopaTtopuas padora 4. OIPEAEJIEHUE U U3YUYEHHUE
METAMOP®UYECKUX I'OPHBIX ITIOPO/]

Heas padorei: 1. [IponsBectu onucaHue U oNpeAeieHne o0pasoB Me-
tamopduueckux mopox. 2. M3y4nth OCHOBHBIC Pa3HOBHIHOCTH METaMOp-
(bUIECKUX OPOJ C YYSTOM HX T'eHe3uca H MUHEPaIbHOTO COCTaBa.

Marepuanbi: 00pa3isl MeTaMophHUECKUX TOPHBIX MOPOJ, IiKana Mo-
oca, ¢paphoposble mIacTHHKH, (akoHBI ¢ 5—10%-HO# CONMTHON KUCIOTOM,
CTEKJIO, JIYIIbI, paboyasi TeTpab.

4.1. KpaTkue cBeJleHHsI 0 MeTaMOP(PUUECKUX MOPOIAX

OTa reHeTuyeckas rpylmima IOpPOA BO3HHKIA B pe3yibTaTe Ieojoruye-
CKOTO TIpoIlecca, Ha3pIBaeMOro MeTaMOop(hU3MOM. DTOT Ipoliecc (a TouHee,
TpyMIa SHIOTEHHBIX IIPOIECCOB) 3aKI0YaeTCsl B TITyOOKOM mpeoOpa3oBa-
HUU B HEAPaxX 3eMHOW KOPBI JIOOBIX paHee CYIIECCTBOBABIIMX TOPHBIX TO-

pon.
4.1.1. ITpoucxo:xneHune

MeTtamopu3zaiyst mopol IPOUCXOANT, KOT/Ia OHM B Pe3ysbTaTre TeKTO-
HUYECKHX JIBIPKCHUH TOTPYKAIOTCsl Ha OOJIBIINE TITyOWHBI MM BOBJICKAIOT-
csl B CKJIaIKOOOpa30BaHKE, KOT/a B HUX BHEAPSAIOTCS PACIIaBICHHBIE Mar-
MaTHYECKHE MACChl MM YBEIMYUBACTCSA MAYIIUH CKBO3b HUX W3 MaHTHU
TEIUIOBOW MOTOK. DTH MPeoOpa3oBaHUs MPOUCXOIAT MyTeM IEepEeKpHCTal-
JIM3aLMH BEILECTBA U BBIPAXKAIOTCA B U3MEHEHUH MUHEPAJIBHOTO, 4 MHOT/IA
U XHMHYECKOT0 COCTaBa, CTPYKTYPHI M TEKCTyphl mopoj. Meramopdusm
COBEpIIIAETCS MOJ| BIUSHUEM BBICOKON TEMIEPATYpHI, JABJIEHHs, TIAPOB BO-
JIbl, TOPSYUX BOAHBIX PACTBOPOB U ra30BBIX KOMIIOHEHTOB.
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ITo mpeobnamaHuio TeX WM HHBIX (AaKTOPOB B XOie MpeoOpa3zoBaHU
BBIJICIISIFOTCS! CIIEYIOIINE OCHOBHBIE THUIBI METaMOp(hH3Ma U COOTBETCTBY-
IOIIHE UM MeTaMopdudecKue mopoas (tabi. 4.1).

Ta6nuna 4.1. Knaccnpuxanus MmeraMmoppHuecKHX HOPOT

Tun
MeTa- MuHepaibHbIH
Hcxoanble nopoabt Tekcrypa Ha3zpanue
Mophm3- COCTaB
Ma
1 2 3 4 5
AprumumToBbIe I'muuuCTBIN MaTe-
CIIaHIbI pHan
3epHa KBapLa.
KposenbHble P pia,
CIIOJIBI (CepULIHTA),
CIIaHIIBI
XJIOPHT, HUPUT
CepHLHT, XIOPHUT.
DunauTe! KB;E ’ PUT,
Apruumatel | CnaHueBaTas D
Kpucrammueckue |Kpapu, ciroza,
craHIpbI (apa- XJIOPHT, TpaHaT,
CIIQHIIBI) rpadut
MHMUKpOKJIMH, IU1a-
I'neticel (mapa- THOKJIa3, CII0a,
THEHCBI XJIOPHT, KBapI
Perno- | Ocanou- ) PUT, KBapH,
. rpaHar
HaJbHBIA HBIC
Ksaprutst Kaapig
CmonsHo-
KBapIIUTOBEIE
ITomocuyarasi, pH Kgapr, cmona
ciaHIbl (ma-
Ilecuanuku |MaccuBHas,
paciaHIpl)
ClIaHIleBaTas
o MHUKpOKJIMH, I1a-
I'metice (ma-
o THOKIIA3, KBapIl,
parHeicer)
cmoza
Kucnsie u CronsiHbIe ClaH-
Crnannesatast KBsapu, cmozna
cpennue 11l (OPTOCTIaHIIBI)
TPaHUTBL . MUKpPOKJINH, 11a-
(p ’ Tlonocuaras, |[Heticsl (op- P ?
JIOPHUTEI N THOKJIA3, KBapIl,
MacCHBHAsi  |TOTHEICHI)
U 1p.) cmosa
XJI0pUT, aKTHHO-
OCHOBHBIE CnanneBaras |3elIeHbIe CIaHIIBI
JIUT, ATLOUT
(ra66po,
PoroBast oOmanka,
6a3aibThI) MaccuBHast | AMpUOOTUTEI
Perno- | Marmatu- IUIATHOKJIA3
HanbHEIH | 4eckue |VipTpaoc- TanpkoBbIC CIIAH-
Cnanueatast Tanek
HOBHBIE 1B
JTYHUTSL MaccuBHasL
(AysuTSI, ’ |3MeeBUKH CepreHTuH
HEPUIOTHTBI) |mojocyaTas
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Oxkonuanue tabmn. 4.1

1 2 3 4 5
Kgapu, 6uotur.
IecuaHo-TIIMHUCTBIE U P, ’
Porosuxu IUTaruoKJa3, aMmdu-
Konrak- |MarmaTudeckue
o MaccusHas 0011, THPOKCEH
TOBBII
Xumuyeckue kapOoHaT-
- Mpamopsl Kanbuur, nonomur
IIneBma- |Ilecyano-rnuHUCTHIE U o Ksapr, cetnas
I'peiizenst
TOJIUTO- |KMCIIbIE MAaTMAaTH4ECKUE cmozia
BBII U
Maccusnas ITupokcen, maaruo-
ruapo- | Xummdeckue kapOoHAT-
CkapHsl KJIa3, FpaHaT, 3MH-
TepMallb- |Hble
° JI0T
HBIIT

Jist Toro 4To0BI HOAYEPKHYTH CrielIM(UKY MCXOHO TTOPO/IbI, K Ha3Ba-
HUIO HEKOTOPBIX METaMOP(QHUYCCKUX MOPOJ MPHOABISIOT MPHUCTABKY «IIa-
pa», eciau OHH 00pa30BaMCh M3 OCAJOYHBIX MOPOJ (HAmpUMep, mapacia-
HEIl), WIH «OPTO», €CIHM MCXOJHAs MOopojaa OblIa MarMaTH4ecKoi (Harpu-
Mep, OPTOTHEC).

4.1.2. MuHepaabHBIii cocTaB

B cocraB MeTamopuyecKux MOPOJA BXOMST JIBE TPYIIbI MHUHEPAJIOB:
0CTaTOYHbIC (MHHEPATbl UCXOAHBIX MAarMaTHYECKHX WM OCaJOYHBIX TO-
pox) u chopmupoBaBiInecs B pe3ynbTate Metamopdusma (Meramopduye-
CKHE).

BaxHO OTMETHTbH, 4TO MPUCYTCTBYIOT JIMIIbL MUHEPAJIbl, YCTOWYNBBIC B
YCJIOBHSX BBICOKHX TeMIIepaTyp H gaBieHuil. K MuHepanam nepBoi rpym-
bl OTHOCSATCS KBapll, IbOUT U PYyrue IIaruokKia3bl, MUKPOKIMH, MYCKO-
BUT, OMOTHUT, pOroBas OOMaHKa, aBIUT, MarHETUT, TeMaTUT, a TAKXXE OJIUH
W3 MUHEPAJIOB OCA/IOYHBIX MOPO/] — KaJIbLHT.

W3 MeTamMophHYecKX MIHHEPaIOB HAaKOOJIee PacpOCTPAHSHBI CEPHLIHT,
XJIOPUT, TaJIbK, CEPIIEHTHH, IpaHaT, I'pauT, aKTUHOJIUT, CHIUIMMAHUT.
[To XUMHYECKOMY COCTaBy IPeoOIalal0T MHHEPAIBI CUITMKATBHI, B MEHBILCH
CTETICHU MPE/ICTAaBICHBI OKHUCIBI ¥ KapOoHaThl. MeTamopduueckue mopost
MOTYT OBITh KAK MOHOMHHEPAJIBHBIMH (MPaMOp, TATBKOBBIN CIaHeN), TaK
MOJIMMHUHEPaTbHBIMHE (THEHC).

4.1.3. CTpyKTypa u TeKcTypa
CrpykTypa MeTaMOp(UIECKUX MOPOJ OOBIYHO MOITHOKPUCTAILINYECKAS,
COCTOAIIAs U3 3epPeH pa3luyHoi kpynHocTH. OgHaKo y ciabomeramopdu-

3MPOBAHHBIX TOPOJ CTPYKTYPa MOXKET OBITh CKPBITOKPUCTAIIIMYECKOH MITN
HEKPUCTAILIIMYECKON.
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Jlist MetamMop(UUECKUX MOPOJ XapakKTepHa JHCTOBAaTas, delryddaras,
urosbuaras, Tabnurdaras gopma 3epeH. TekcTypa MeTaMOpPHUUYECKUX I10-
PO 0OBIYHO MacCHBHas MM mosiocyaras. YacTo BcTpedaercs ciaHleBaTas
TEKCTypa C IapajulelIbHBIM DPAaCIIOJIOKEHUEM YeIlyW4aThIX, TaOIMT4aTHIX
MuHepasoB. Iloponga nerko packanbiBaeTcs Ha TOHKUE IUTACTHHKH WIIH
IUIUTKU C POBHBIMHU HapalljieIbHBIMU IIOCKOCTAMU (puc. 4.1).

Puc. 4.1. Texctypa MeTaMOp(HHYECKHX TOPHBIX MOPOL:
a — craHneBarast; 6 — IIoiyaras; 6 — O4KOBast

4.1.4. ®opmblI 3ajieranust MeTaMoppuIecKUX NOpPoj

®opma 3aneranust METaMOP(UIECKUX TOPOJ OonpeemseTcs GopMoi 3a-
JIeTaHUs TOPOJ, U3 KOTOPBIX OHU 0OpaszoBanuck. B OompmimHCTBE cirydaeB
(hOpMEI 3aeraHus ABIAIOTCS YHACIEAOBAHHBIMY OT IIEPBUYHBIX OCAJOYHBIX
U MarMaTHYecKux MopoJ. VckimroueHne cocTaBisAoT (OpPMbI 3alleTaHHA
KOHTaKTOBO-MeTaMOp(pHUUECKUX TOpHBIX Topona. OHM 00pasyloT 30HBI U
OpEeOoJIbl BOKPYT' MarMaTuuecKHx Tell.
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4.2. OnucaHue nopoa

OnucaHue KOJUICKIIMH MeTaMOP(GUUECKUX TOPO CICAYET MPOU3BOIUTE
0 CXeMe, MPHUBENICHHOH B Tab. 4.2.

Tab6nuua 4.2. Meramop¢uyecKkne ropHbie NOPOAbI

IIpumene- dusuko-
Mune- | Kmacc | Mcxon- | Ha3zBa- P
Crpyk-| Tek- . HUE B MexaHu4e-
Okpacka PaJIbHBIH | 1O reHe- Has HUE o
Typa |cTypa HapOJHOM | CKHE CBOIi-
cocTaB 3UCY | mopoja | HOpoJIbI o
XO3sICTBE cTBa
1 2 3 4 5 6 7 8 9

I'pader 1-5 Tabauupl cineayer 3amoiHITh IPH MaKPOCKOITMYECKOM U3Y-
YEeHHH 00pa3IloB, a OCTaJbHBIE Ipadbl — MOCHIE ONMPEACICHUS Ha3BaHUS I10-
POABI, PyKOBOACTBYSICH €€ ONMCAHUEM B TekcTe. Omnmcanne MeTamopdude-
CKHX TOPHBIX HOPOJ MPOU3BOJUTCA B OCHOBHOM IO TEM € MPHUHIUIAM,
YTO | ISl HOPOJl MarMaTHYECKHUX, HO ¢ 0COOBIM BHIMAHHUEM K TEKCTYPHBIM
npusHakaM. OmperiesieHne Ha3BaHMS MOPOJBI MPOU3BOAUTCS MOCIE 3aI0I-
HeHus rpad 1-5 TaOauuBbl MyTeM COIOCTABJICHHS €€ JaHHBIX C XapaKTepH-
CTHKaMH TOpOJI, IPUBEACHHBIMU B Kitoue. B HeM Bce MOpoOb! pa3/ieseHsbl
[0 TEKCTYPHBIM IPU3HAKAM, a BHYTPH KaXKIOW TPYMIBI BBIIEICHBI HAan0O-
Jiee XapaxkTepHble CBOWHCTBa (LIBET, CTPYKTypa, MUHEpAIbHBIH COCTaB
uT. 1.). B mponecce nuarHocTuku mopoJ Bo M30ekaHHE OMIMOKH HE00XO-
JIMMO BHUMATEJIHHO COTIOCTABIIITH IPH3HAKHU ITOPOJBI C €€ ONHUCAHUEM.

4.3. K14 K onpejesieHUI0 MeTaMop(puiecKuX ropHbiX Nopos

Texcmypa cnanyesamas:

a) OKpacka Mopojsl cepasi, Oypasi, 4epHasi, He MPOITYCKAeT BIIary, JIETKO
PacKaNbIBACTCS Ha TOHKHE, POBHBIC IIHTKH — No 1;

0) OKpacka IOpOJBI 3eJICHOBATAsL, CEpast, YepHasi, IIOPOaa TBEpasi, 3Be-
HsIasi IPU yJape, KBapll 3aMETeH IUIOXO, CIa0blil HIETKOBUCTHINH OJecK,
CTpyKTypa TOHKO3epHHUCTast — No 2;

B) OKpacka MOPOIbl pa3iUYHasl, XapaKTECPeH CHIIbHBIA IICIKOBHUCTHIM
0JIeCK, KpyIHbIe Yemyiku — Ne 3;

T) OKpacka MOpOJbl TeMHO-3€JICHas], MICIKOBHUCTHIA OJICCK KPHCTAIIIOB,
HAIlOMHUHAET POrOBYI0 0OMAHKY, HEPEIOK Oelblil [IIarnoKia3, HHOTIa Mac-
cuBHas TekcTypa — Ne 6.
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Texcmypa maccugnas:

a) OKpacka IMOpoAbl cepasi, JKeNToBaTas, po3oBaTas, HallOMHUHAET Tpa-
HHUT, XOPOIIO Pa3IMYMMBI KBapIl, TTOJICBBIE IINATHI, CIIOJBI, OUYEHb YaCTO
nojiocyaras Tekcrypa — Ne 4;

0) okpacka mopojbl Oenasi, )KeNToBaras, MaTUHOBasi, OJECTAIIUN paKo-
BUCTBIH M3JI0M, OOJIbIIIasi TBEPAOCTH (IlaparaeT CTeKJIO), MHOTAA ClIaHIeBa-
Tas Tekctypa — Ne 5;

B) OKpacKa IOpOJbl TEMHO-3eJIeHas1, cepasi, YepHas, CTpyKTypa CKpPBITO-
KpHUCTaJUTHIECKas, pAKOBHCTHIN m310M — Ne 7;

T') OKpacka Topozsl Oemas, cepasi, po3oBas, roinydas, OYpHO BCKHITaeT
IpH JEeHCTBUM COJITHOW KHCJIOTHI, CTPYKTYpa ITOJHOKPHCTAUIMYECKas —
Ne 8;

JI) OKpacka IopoJibl 3eJI€HOBATO-KOPUYHEBAs!, BCKUIIAET NPU JEHCTBUU
COJISIHOW KHCJIOTBI, TIPUCYTCTBYET XaJbKOIMHUPHUT, CTPYKTYpa OT MEJIKO- 10
KpYMHO3epHHUCTOI — Ne 9;

€) OKpacka MOpoJbl CBETJIO-cepasi, Oemasi, XOPOIIO pa3lNYMMbl KBapl,
MHUPHT, CTPYKTYypa MoJHOKpUcTamnyeckas — Ne 10,

4.4. Onucanue MeTaMOpPPUIECKHX MOPO]

Ilopoowt pezuonansnozo memamopguszma. PernonanpHO-MeTaMOpHu-
yeckre nmpeoOpa3oBaHus MOPO BOSHUKAIOT TP COBMECTHOM BIIMSIHUM Tie-
PEIBIDKEHNI MaTepHana 3eMHOW KOPBI Ha OOMIMPHBIX TEPPUTOPHSIX (TOpPO-
00pa3oBaTeNbHBINA MMPOIIECC), ABICHNUS BBIIMICIEKAIINX TOJIL TOPOJ M BO3-
pacraromiel ¢ yBeandeHueM TIyOHHBI TeMiepaTypsl. [Iporiecc pernonans-
HOTO MeTaMop(¢u3Ma CONPOBOXKIACTCS TMEPEKPUCTAIUIN3ALUECH U HOBBIM
MHUHEpaJIo00pa30BaHWEM B YCIOBHSX PACIUIIOIIMBAHUS W IUTACTHYECKOTO
TEYEHHUS TOPOJ], YTO MPHUBOANUT K TMOSBICHUIO HapaJIJIEIFHOTO PACIIONOKe-
HUSI MUHEPAJTbHBIX YaCTHII.

PasnmiaHble BO3MOXHBIE ITPH MeTaMop¢u3Me KOMOWHAIINK TeMIIepaTy-
pPBl ¥ JIaBJICHUS IPUBOAAT K 00pa30BaHUIO M3 OJHOM HCXOAHOW MOPOJIBI
LEJIOro psAja MPOM3BOAHBIX MOPOJ, YCTOMYMBBHIX JIUIIb B ONPENEICHHOM
TepMOJMHAMUYECKOM pexume. OOpa3yloTcst XapakTEepHBIE PsIbI MOPOJ,
MPE/CTABISIIONINE TOCIIeIOBaTeNbHBIE ATanbl NMPeoOpa3oBaHUsl MCXOIHOM
HOPOJIBL.

1. KpoBe/bHblii cilaHel — OYEHb IUIOTHBIE CIIAHIEBBIEC TJIMHBI HU3KOH
creneHn Metamop¢usma. COCTOUT U3 TIMHUCTOTO MaTepHaa, MeJIbYanIInx
3epeH KBapla, CIIOABI (CEPUINTA), XJIOPUTA, MHUPHUTA, YIIHUCTHIX YaCTHIL.
OKpacka yHacnenoBaHa OT WCXONHOW TIMHHUCTON moponsl. Cmpykmypa
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TIOpOBl TOHKO3EPHUCTAsS, meKcmypa cianneBartas. [lopoga paHee MIMPOKO
HCTIOJIB30Bajach KaK KPOBEIBHBIA MaTepHUall, B HACTOSIICE BPEMS €€ X03sIii-
CTBCHHOC 3HAYCHUE YTPAYCHO.

2. @WLIAT — TBEPbIC, 3BSHSIIIUE MPH YAape, CKPHITOUCIIYHYaThIC TOH-
KOCJIAHIICBATHIC MTOPOJIbI, HATIOMUHAOIIUE TIIMHUCTHIC CIIAHIIBI, OT KOTOPBIX
OTJIMYAIOTCSI OTCYTCTBHEM IJIMHUCTHIX MHUHEpanoB. OCHOBHAs Macca Mmopo-
JIBI CJIO’KEHA TOHKOJMCTOBOM CIFOJIOW U MEIKO3CPHUCTHIM KBapiiem. B ka-
YecTBE BTOPOCTEIICHHBIX MHUHEPAJIOB BCTPEYAIOTCS XJIOPHUT, TPaHaT, MarHe-
3WT ¥ JIp. XapaKTePU3YIOTCS MEITKOBUCTHIM MEPHIAIOIINM OJIECKOM; 0OBITHO
9TO CBETJIO-CEephIe, HHOTAA Ja’ke TEMHBIE TIOPOIbI, UMEIOIINE TOHKO3EPHH-
CTYIO CMpyKmypy W TOHKOCIAHIIEBATYIO meKcmypy. OUILUUTH SBISIOTCS
MIEPEXOAHBIMH TTOPOJAMHI MEXITy TIHHHUCTHIMH W CIIOJSHBIMU CIIAHITAMH.
OOpa3yrTcs OHU U3 TIIMHUACTHIX CIAHIIEB IMyTeM OoJiee MIyOOKOW MX MeTa-
Mopduzaiyy. OULIUTHI UCTIONB3YIOTCS KAK CTPOUTENBHBIN MaTepHall.

3. Kpucrannmyeckmii ciaanen. bojpmias rpynma npeoOpa3oBaHHBIX
OpoJT — HanboJIee PaclpPOCTPAHCHHBIC TIOPOJIbI CPEIAHEH U BBHICOKOM CTere-
HHU PerHoHAJIBHOTO MeTaMop¢usMa. VIMEIOT CpeaHIon WM KPYIMHOYEIIyii-
YaTyi0 CHPYKmMypy ¥ OTYCTIHBO CIAHIIEBATYIO Miekcmypy. TUIMUYHBIMA
MUHEpaJIaMU SBISIFOTCS KBapIl, CIIF0JA, XJIOPUT, aKTHHOIUT, TPEMOJIHUT, TPpa-
HaT ¥ 1p. B 3aBUCHMOCTH OT cocTaBa MCXOTHBIX TJIHH U TEMIIEPATYPHOTO
pexxuma o0OpasyeTcsi MHOTO Pa3sHOBHAHOCTEH KPHUCTAJUIMYECKHAX CIIAHIICB,
HaTpUMep, XJIOPUTOBBIC, OMOTUTOBEIC U T. A. CaMBIMH paclpOCTpaHCHHEI-
MU W3 HUX SBIBIIOTCS CIIOASHBIC CIAHIBI (MYCKOBHTOBBIC, OHOTHUTOBHIC,
MYCKOBUT-OHOTUTOBBIC). Cpeid KPHUCTAILTMUYSCKUX CIAHIICB MPEeoOIamaroT
napanopoasl. CliaHIBl B 3HAUNTEIFHON CTEICHH ITOIBEPKEHBI (H3UUECKO-
MYy U XMMHYECKOMY BBIBETPUBAaHMIO. [IprunHON 3TOrO sABIsSETCS ClaHLEeBa-
Tas TEKCTypa, CIIOCOOCTBYIOIIAS PACTPECKUBAHHIO MOPOJ U JISTKOMY IIPO-
HUKHOBCHUIO 110 TpCH_U/IHaM arc¢HTOB BI)IBeTpI/IBaHI/If{. 3TO OFpaHI/IqI/IBaeT nux
MIPUMEHEHHUE B CTPOUTEIIBCTBE.

4. T'Heiic MPUHAIIKUAT K ITOPOJAM CpPEeIHEH W BBICOKOH CTENeHH MeTa-
Mop¢usMma. [Topona ciokeHa B OCHOBHOM KBapIleM U ITOJICBBIMH INMATAMU
(MHUKPOKITUHOM, TUIATHOKIA30M), MPUCYTCTBYIOT OUOTHUT, MYCKOBUT, HHO-
raa aMm(uOoIBl U THPOKCEHBL. OKpacKa OPOJT cepasi, JKEIToBaTas, po30Ba-
tas1. [1o cocTaBy ¥ CTPOCHHIO THEHCHI OJU3KU K CPEITHUM M KUCIIBIM HHTPY-
3MBHBIM IOPOJIaM, OT KOTOPBIX OHH OTIHYAIOTCS MapauICIbHBIM PacIOJo-
JKEHHEM MHUHEPAJIOB. B 3aBUCMMOCTH OT MCXOJHBIX TIOPOJT THEHCHI TIOIpa3-
JEISIOTCS. Ha OPTOTHEHCH U TaparHeiicsl. Cmpykmypa TopoIb! MTOTHOKPH-
crayuHdeckas, 3epHucTast. Tekcmypa MacCUBHas, TOJOCYATas, PeKe CIaH-
nesaras. [lmoTHOCTH THEHCOB — 2,6-2,7 F/CMs, o0bemHast Macca — 2,6 rlem’,
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BPEMEHHOE COMpOTHBICHHE cxkatrio — 800-2000 kr/cm®. ['Helickl cpaBHH-
TEJILHO JIETKO BBIBETPUBAIOTCS. [IpUMEHSIOTCSI KaK CTPOUTEIBHBIA M 00JIH-
LIOBOYHBII MaTepuail.

5. KBapuur cocrouT npenmyliecTBeHHO M3 KBapua. OOpasyercst mpu
MEePeKPUCTAIIIN3ALMH KBapIEBbIX NECKOB U MECYaHUKOB. OKpacKka mopo bl
Oeunasi, CBETIIO-cepasi, KpacHOBaTo-Oypas, MamnHOBas. Hepeako OnecTsimmi,
pakoBUCTBI n3noM. llapanaer crekio. Cmpykmypa TOpPOJBI MOJTHOKPH-
cTaJUTHYecKast, MeJKo3epHUCTas. Tekcmypa MacCUBHAs, HHOTAA CIIaHIEBa-
tasi. [InotHOCTH KBapuuTOB — 2,7 r/em’®, o6bemuas macca — 2,6-2.7 r/em’,
BPEMEHHOE COIpOTHBICHHE cxatrio — 1000-2500 kr/cm?. O4eHb IIPOYHbIE,
YCTOWYUBBIC K BRIBETPUBAHUIO MOPOIBI. [IpUMEHSIOTCS KaK OOIHMIIOBOYHBIN
MaTepHa, ISl MOKPBITHS aBTOJOPOT, KaK 3alOJIHUTEINH I OSTOHOB U VIS
IIPOM3BOJICTBA BBICOKOOTHEYIIOPHOTO KHUPIHYA.

6. AMGuGOIUT COCTOUT B OCHOBHOM M3 POrOBOM OOMaHKH M ILIardo-
kia3a. OKpacka opoJisl TEMHO-3eJIeHast, yepHas. O0pasyercsi B pe3ynbrare
Meramopduizma radbpo u O6azanbra. lllenkoBUCTBIA OJeCK KPHUCTAJIIOB.
Cmpykmypa 1I0poJibl OJHOKPUCTAIUINYECKAs], 3epPHUCTAs, MeKCmypa Mac-
CHBHas, CJIaHICBaTas. AM(l)l/I6OJ'lI/lTI)I CPaBHUTECJILHO JICTKO BBIBETPUBAIOTCA.
B HapogHOM X034HCTBE NPUMEHSIOTCS KaK MECTHBIM MaTepuall sl U3ro-
TOBJICHHS CTPOUTEIHHOTO MICOHS.

Ilopoovr kKonmaxkmoeozo memamopgpuzma. KOHTAKTOBBII MeTaMop-
(u3M MPOUCXOIUT Ha KOHTAKTE BHEAPHUBILIEHCS MarMbl ¢ BMEIIAIOMIAMH €€
mopogamu. BeipakaeTcs mpenMyIIeCTBEHHO B HHTEHCUBHOM MEepeKpUCTal-
JU3aIMH TOPOJ, MPOTEKAOIIEH Mo IeHCTBHEM BBICOKOW TeMITepaTypsl, 0e3
3aMETHOT'O YUacCcTus JaBJICHUA.

7. PoroBuk — Hauboee pacpocTpaHeHHAas IOPOJia CPeHEN 1 BHICOKOM
CTCIICHU KOHTAKTOBOI'O MeTaMop(mea NpEeUMYIIECTBEHHO OCaJOYHBIX
nopoa. COCTOMT B OCHOBHOM M3 KBaplia, OMOTHTA, YacTO MPUCYTCTBYIOT
MOJIeBbIE IINATHI, I'paHaT, amM(uOOJ, NMUPOKCEH U JPyrue MHHEpAJIBbL.
OKpacka cepasi, TeMHO-3eJIeHas, uepHasi. Cmpykmypa TIOpOJbI CKPBITOKPHU-
cTayutmdeckasi, MeNko3epHucTas. Tekcmypa maccuBHas. B cmry cTpykTyp-
HBIX OCOOCHHOCTEH POTOBHKH OYCHb YCTOWYHBHI K BBHIBETPHUBaHMIO. MoOryT
MIPUMEHSATHCS KaK MECTHBIA CTPOUTENBEHBIA MaTepHall.

8. Mpamop — Oenast WITH CBETIIO-XKENTasl, peXe sIPKOOKpaIlIeHHAs TTOPO-
Jla, COCTOSIIAs U3 3epeH KalbLUTa, pexxke posomura. OOpasyercs rnpu nepe-
KpucCTaJllIn3alilun Kap6OHaTHI)IX 0CaJIKOB, IPUYIEM Oelble MMPpOCBCYNBAIOIINE
Pa3HOCTH 00pa3yroTCs U3 YHCTHIX U3BECTHIKOB, 2 OKpAIIEHHBIE — U3 MepTe-
JIUCTBIX OCaIKOB. MpaMOpbl CPaBHUTEIILHO MSTKH (TBEpAOCTh — 3—4), Oyp-
HO BCKHUTIAIOT TIPH JEHCTBUM pa30aBICHHON COJITHOW KUCIOTH. CmpyKkmypa
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MOPOABI MOJHOKPUCTAIIMIECKAs!, CPETHE-, KPYITHO-, MEIIKO3epHUCTasA. TeK-
cmypa MaccuBHas. B 30He BHIBETpUBAHUS MPaMOpPHI MOJIBEPIKEHBI PacTBO-
PEHUIO MOBEPXHOCTHBIMHM W IOJ3€MHBIMH YIJIEKUCIIBIMH Boxamu. I1ioT-
HOCTB MpaMopoB — 2,6-2,8 r/cm®, o6bemuas Macca — 2,4-2,7 r/em®, npenen
npousoctd npu cxarun — 400-1500 kr/cm’. OHH IIMPOKO MPUMEHSIOTCS
IIpY BHYTPEHHEW U BHEIIHEW OTAENKEe 3[JaHui, KaK CTPOUTENBHBII KaMeHb 1
XOPOMIMI CKYIBITYpPHBIN MaTepHall.

ITopoovt nneemamonumo6ozo u 2udpomepmanbHoz0 memamopphusma.
I'opHBIE MOPOIBI MOABEPrarOTCs U3MEHEHHSAM IO BO3ACHCTBHEM TOPSYUX
BOJHBIX PaCTBOPOB M T'a30B, NOAHUMAIOIINXCS U3 OCTHIBAIONIETO MAarMaTH-
geckoro ovara. IIpomykTom 3Toro THIa MeTaMOp(hHU3Ma SBISIOTCS CKapHBI
U TpEN3EHBI.

9. CkapH COCTOMT U3 IpaHaTa, MMPOKCEHa, IIaruoKiasa, 31uaI0Ta, Kap-
OoHata, PyIHBIX MUHEpanoB. Okpacka pazHooOpasHas. OOpasyeTcs mpu
MeTamopdu3Me XHMHYECKMX KapOOHATHBIX IIOPOJ, PEXe WHTPY3UBHBIX
nopoa. Cmpykmypa 1I0poJibl MOJHOKPUCTAIUINYECKas, 3epHucTast. Texcmy-
Pa MaccUBHasl.

10. I'peiizeH cOCTOUT B OCHOBHOM M3 KBapla, CBETJION CIIOABI (MYyCKO-
BUTA), BCTPEYAETCS MMUPUT U IPYyTHe pyqHbIEe MUHEpasbl. OKpacka TOpoJIbl
Oemast, cBeto-cepas. OOpa3yercst 3a CUET IMEeCYAHO-TIIMHUCTBIX M KHCIBIX
MarMaTuueckux mnopoj. Cmpykmypa TOTHOKPUCTAIIIMYECKAs, 36pPHHUCTAS,
meKcmypa MacCUBHas.

4.5. U3yuyeHue moposu

IIpu u3ydeHun meTaMop(HUUECKUX MOPOJ CIEAyeT YSICHUTh, UYTO OHH
€CTh MPOAYKTHI CIOXKHBIX IPOLECCOB NPe0Opa3oBaHms BEIECTBA B HeJpax
3emsid. Pabotas ¢ obpasuamu, HEOOXOAMMO YCBOUTH CYITHOCTH MPOIIECCOB
MeTaMOp(bI/ISMa N THUIIBI TOPOA, 3alIOMHUTH HX BHENITHUH BUO, U3YYUTH
MIPaKTHYEeCKOe 3HaYCHNE U (PU3UKO-MEXaHUIECKHE CBOWCTBRA.

Bonpocs! 111 cCaMOKOHTPOJIs

1. Kakoii reonornueckuii npouecc Ha3bBaeTcst MeramopduzmMom?

2. UTo moHMMAaeTCs 10JI TEPMUHOM «PETHOHAIBHBIA MeTaMOppU3M»?

3.Yto Takoe KOHTAKTOBBIHA, MHEBMATOJIMTOBBIA U THAPOTCPMAJIBHBIH
THTIBI MeTaMopdu3ma?

4. Kakne (akTopsl SBISIOTCS BEIyIIUMH U pPa3HBIX THIIOB METaMOp-
¢duzma?
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5. Kak kmaccudunmpyrotcst MeraMop@uaeckue mopoIbl?

6. KakoBbl 0COOCHHOCTH MHUHEPATHLHOTO COCTaBa MeETaMOp(HUISCKUX
nopoa?

7. CTPYKTYpBI U TEKCTYpBI METaMOP(UUECKHUX MOPOI.

8. Ocobennoctu hopM 3aseranusi MeTaMop(PUIECKUX TTOPOSI.

9. UeM OTJIMYAFOTCS THEHCHI OT TPAHUTOB?

10. B yem oTinune OpTOTHEHCOB OT Maparueiicos?

11. Poms MeTaMOPHUECKUX TIOPOA B CTPOCHUH 36MHOM KOPEI.

12. [IpakTrveckoe 3HaYCHHE METaMOP(UIESCKUX TTOPO/I.

JlabopaTtopHas padora 5. IOCTPOEHUE KAPTbHI
TUJIPOU3OTUIIC, YPOBHEN I'PYHTOBBIX BOJ M UX AHAJIN3

Hens padoThl: 1. O3HAKOMHUTHCS C OCHOBaMHU IOCTPOCHUS KapTHI TOPH-
30HTaNe M rugpounsorurnc. 2. OCBOMTh METOAMKY aHANINM3a KapThl TMAPO-
H30THIIC.

Marepuanbl: paboyas TeTpajb, JIUHEHKa, KaJIbKyJIATOp, KalbKa, [[BET-
HBIE PYYKH, METOANYECKUE yKa3aHUSL.

I'mapou30rHIICH TPENCTABIAIOT COOOM JIMHUU, COEQMHSIOIINE TOYKU
3epKajia TPYHTOBBIX BOJ C OJWHAKOBBIMH OTMETKaMHU (aOCOJIIOTHBIMH HIIH
OTHOCHTENBHBIMH). ['MAPOU30THIICH MOKa3bIBAIOT pejbed) 3epKajia BOJO-
HOCHOT'O TOPU30HTA.

JIist MocTpoeHusT KapThl THAPOM3OTHUIIC 3aMEPSIIOT YPOBHH TPYHTOBBIX
BOJI B PAJC TOYEK HA IUIOMIAAH PAcTIPOCTPAHCHUS BOJAOHOCHOTO TOPH30HTA
(B ckBaxkuHax). TOYHOCTH TOCTpOEHUS OyJeT TeM OoJblie, YeM I'yIie CeTh
HaOTI0aTENIbHBIX CKBAXKHH.

3aMepbl POW3BOIAT B BO3MOXKHO 0OoJjiee KOPOTKHH OTPE30K BPEMEHH,
Tak KaKk ypOBEHb IPYHTOBBIX BOJ HE OCTaeTcs MocTOosSHHBIM. KapTy ruapo-
M30THIIC MOKHO COCTaBJISITh IO PE3yJIbTaTaM OJHOBPEMEHHBIX MIIH OJIM3KHX
no Bpemenu (1—2 xus) 3amepoB. Haubonblee 3HaueHHE UMEIOT KapThl IS
MIEpHOI0B Haubosee HU3KOrO M Hanbosiee BBICOKOTO MOJOKEHMsS 3epKaa
T'PYHTOBBIX BOJI.

I'myOnHa 3aneranust FpyHTOBBIX BOJ B KaXKIOW TOYKE 3aMepa Hepecdu-
THIBae€TCSl Ha aOCOJIIOTHBIE WM OTHOCHUTENbHBIE OTMETKH. llomydeHHBIe
OTMETKU HaHOCSTCS Ha TOMOTpaUYECKyr0 OCHOBY M MO HUM METOJOM WH-
TEPHOJISLUH CTPOST THAPONU3OTHUIICHI.
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Tpeoyemcsa evtnonnums:

1. ITocTpouTs KapTy rHIPOU3OTHIIC.

2. OmpenenuTh HaNpaBJIeHUE JBHKESHUS [TOJJ3EMHBIX BOJI.

3. OKOHTYpHUTH 3200JIOYEHHBIE YYaCTKH NPU NOABEME YPOBHSI I'PYHTO-
BBIX BOJI Ha 33/IaHHYIO BEINYHHY.

4. HaliTi yyacTKN C MaKCUMaJIbHbIM U MHHUMAJIbHBIM THAPaBIMYECKUM
YKJIOHAMH ¥ ONIPEEIIUTh CKOPOCTh 'PYHTOBOHN BOJIBI Ha ATHUX y4YacTKax.

5. OnpenenuTs pacxo] MIOCKOTO MOTOKA IS ATHX XK€ yJacTKOB (BOJO-
yIop TOPU30HTAJIbHBIH).

6. BeiOpats MecTo [UIsl yCTPOWCTBA COBEPILICHHON CKBaKUHBI M OIIpe/ie-
JUTH I€OUT 3TOM CKBaYKHHBL.

7. 3ampoeKTHPOBaTh COBEPIICHHBIH APCHAXHBIA KaHAT 10 YKa3aHHOMY
HAaIpaBJIeHUIO, ONIPEAEIUTh IPUTOK BOJBI B HETO.

Buvinonnenue nadopamopnoii pabomvi 6edym 6 maxoil nocieoosa-
menbHOCMU.

1. Ha mucre Gymaru ¢opmara A3 uzoOpaxaror kBaapar 20%20 cm u
HAMEYAIOT MECTa PACIOI0KEHHS CKBaXKHUH (puc. 5.1).

2. PsaoM ¢ ka0 CKBaKMHOM NMPOCTABIAIOT €€ HOMEP M YKa3bIBalOT
COOTBETCTBYIOIYIO TaHHON CKBa)KMHE OTMETKY IOBEPXHOCTH 3eMIM U
YPOBHSI IPYHTOBBIX BOJ. OTCYET CKBKUH UAET 110 TOPHU30HTAIBHBIM psijiaM
CJIeBa HaNpaBo, Kak MOKa3aHo Ha pHc. 5.2,

3. [ToBepxHOCTH 3eMiIM N300paXKatoOT B TOPU3OHTAIISIX, 3€PKaJl0 TPYHTO-
BBIX BOJ] B TUApoun3orumncax. CeueHne ropu3oHTanet U THAPOU30THUIIC Yepes
1 M. Inst HOCTPOSHHSI TOPU30HTANIEH 1 THIPOU3OTHUIIC CIIEAYET BOCIIOIB30-
BaThCsl METOZOM WHTEPIIOJISIINH.

IIpu wmHTEpHONALMK OOBIYHO TOJB3YIOTCS BBIUEPUYCHHOM Ha KallbKe
MacmTabHoH ceTkol. CocTOMT MacImTaOHasi ceTKa W3 MPOHYMEPOBAaHHBIX
TapauIeNIbHBIX JIMHUH, 3aJI0)KEHHBIX JPYT OT Jpyra Ha OMpEIeICHHOM pac-
CTOSIHUM B 3aBUCHMOCTH OT Maciitaba KapThl U BEJIMYHMHBI TPEBBILICHUIN
OTMETOK MEXIY COCEAHUMH TOUKAMHU.

B 3aganum npu macmrabe 1:2000 1 cedeHUH TOPH30HTANCH M THOAPO-
n3orunc uepe3 1 M mpeamnonaraercs pacctosuue 0,5-1,0 cm. C momomsio
CETKH OCYIIECTBISIOT MPOIOPIHOHATIBHOE JEJICHHE OTPE3KOB, COCTUHSIO-
IMAX TOYKH, MEXAY KOTOPBIMH IPOM3BOAMTCS HHTeproisius. Ilopsmox
MHTEPIOJISALUH C TIOMOIIBIO MAaCINTa0HOW CETKH JaH Ha puc. 5.3.
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Puc. 5.1. T'paHutibl KapThl U MECTOIOIOKEHUE CKBAXXKUH

Omrema nobepxHocmy 3emmy
(. ucxodkee dasmse]

BT

° ° ° °
Ommemka ypobus 2pysmobex bod
(pabra omm. nobepxy. semm - paccmosue om semm do bodk)

° o o o

° o ° o

o o ° o

° o ° °

Puc. 5.2. Homepa CKBaKMH ¥ OTMETKH ITOBEPXHOCTH 3EMJIU
U YPOBHEH I'PYHTOBBIX BOJL
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Puc. 5.3. MHTepnonsnus ¢ NOMOIIBI0 MacITaOHOM CETKU

[Tocne MHTEPHONANMK COEANHSIOT TUIABHOM JIMHUEH TOYKH C OJJMHAKO-
BBIMHU OTMeTKaMH. IlomydeHHbIe KpHUBBIE U OyIyT TOPU3OHTAISIMU WU THJI-
POHM30THUIICAMH MTOBEPXHOCTH IPYHTOBBIX BOA (pHC. 5.4 1 5.5).

TakuM 00pa3oM, NMOCTPOCHUE THIPOM3OTHIIC IPOU3BOJAT IO TEM JKe
MpaBUJIaM, YTO U MIOCTPOEHHE TOPH30HTANEH Ha TOHNOrpaduIecKux Kaprax.
l'opu30HTaNM BBHIMOJMHAIOTCS KOPUYHEBBIM IIBETOM, THAPOM30THICHI —
CUHHM.

CedeHne THAPOM3OTHIIC (YaCTOTa 3aJI0KEHHUs) BRIOMPAETCS] TAKUM 00pa-
30M, 9TOOBI Ha KapTe OBUIM OTPa)XCHBI OCOOCHHOCTH 3epKajia TPYHTOBBIX
BOJI. Br100p cedeHust ruIpoU30TUIIC 3aBUCHT OT BEJIMYMHBI YKIIOHA TIOBEPX-
HOCTH TPYHTOBBIX BOJI, OT MacmTada KapTbl U OT TYCTOTHI PACHOIOKCHUSA
TOYEK 3aMEPOB YPOBHEH. YKIIOH yKa3bIBae€T Ha XapaKTep 3epKajna IPyHTO-
BOTI'O ITOTOKA. 06])1‘-11-10 CCUCHUEC THUAPOU3OTUIIC IIPHU MOJIOTUX YKIIOHAX MOTO-
ka (0,25—0,10), m3ygaemoro B mpezenax HeOOIBIIOTO MO pa3MepaM ydacT-
Ka, BIOHparoT paBHbM 0,5—1,0 M.
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4. Ha nosry4eHHOH KapTe MPOBOIAT B COOTBETCTBHUH C HCXOJHBIMH JaH-
HBIMH pyCIo KaHana (puc. 5.6).
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Puc. 5.6. Pycno kaHana

5. OmpenensoT HanpaBieHHEe JBWKEHHS MOA3EMHBIX BOJ. ['pyHTOBbIC
BOJIBI MOTYT IEPEIBUTAThCS TOJIBKO OT 0O0Jiee BBICOKHX OTMETOK K Oosee
HU3KUM. Bosa nepeaBuraercs mo kpardaifmeMy myTH, CI€0BaTENbHO, JIH-
HUM TOKA TPYHTOBBIX BOJ Bcerja OyayT NMEpHeHIUKYJSPHBI K THAPOU30-
runicaM. Oco0o oOpamiaroT BHUMaHHE Ha 30HBI, IJIe HalpaBleHUE MOTOKA
n3MeHsieTcs. Ha oTaenbHbIX yyacTKax JHHUHM TOKa MOTYT OBITH Mapaieib-
HBIMH — 3TO IIOCKHMH MOTOK. Korja JIMHUM TOKOB pacXOIsITCsl M CXOST-
csl, MOTOK HA3bIBACTCSI PAAHAaIbHBIM COOTBETCTBEHHO PACXOMASIINMCS HIIH
cxomsumcest (puc. 5.7).

6. OuepunBaroT Ha KapTe 3a00JIOYCHHBIC YYACTKH, €CIIA K€ TaKOBBIX
HET, OTMEUAI0T YYacTKd BO3MOXKHOTO 3a00JIaYMBAHUS TIPU TTOXHEME BOJIbI
HA YKa3aHHYIO BEJIUYUHY (TOYKU HA KapTe, B KOTOPHIX YPOBEHb BOJBI MPU
MOJIbEME COBMAIACT C MOBEPXHOCTHIO 3eMiin) (puc. 5.8).

7. HaXOI[)IT Y4aCTK ¢ MaKCUMaJIbHBIM U MHWHHUMAJbHBIM THApPaBJINYC-
CKHM YKJIOHaMHU U ONIPEACTIAIOT CKOPOCTh I‘pyHTOBOf/II BObI HA HUX.
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Jlist onpenieneHust THAPABIMYIECKOTO YKIOHAa J pa3HOCTh OTMETOK ABYX
CMEXXHBIX TMJPOU3OTHUIIC IENUTCS HAa PACCTOSHUE MEXIY HHUMHU IO HOP-
MaJIbHOMY K HUM HallpaBJIeHUIO.

3Has K03 UIMEHT (UIBTPALMK CJIArarolMX BOJOHOCHBIH T'OPHU30HT
MOPOJI, MO’KHO HalTH CKOPOCTh T€4eHHs IoToKa 1o ¢opmyiie Japcu

V =k-J,mcyr, (5.1)

rae V, K, J — cOOTBETCTBEHHO CKOPOCTH IMOTOKA, KOI(PPHIMEHT QUIbTPALIMN
U YKJIOH.
8. Jlyist 3TUX Ke y4acTKOB OIMPEACISIOT PACX0/l INIOCKOTO MTOTOKA (BOJIO-

yIIOp rOpH30HTANIBHEIH (puc. 5.9) o ¢popmyne

2 2
g= %, M/eyT/m, (5.2)

rae g — eJUHUYHBINA pacxo[ OTOKa;
hy, h, — MOIIHOCTE BOJOHOCHOTO FOPU30HTA B TOYKax 1 U 2;
| — nuna nmytH GuIbTpauny (paccTosiHIE MEXAY Toukamu 1 u 2).

cke. |
L N7 s, sesm

G L2277 2% S P

— = ___________&,_____.__
R Vm'u———_.—-_-—_._. —
TTTTTTIN T 77T T T T T 7 77777 l Vel
Puc. 5.9. TTnockuit motok
OTMeTKY BOAOYIIOpa OIPEACIISIOT 1o (hopmylie
VBOH = V?;l;.lxemnn - (15+ \/Y) ) (53)
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rae V., — OTMETKa BOJOYIOpa,

cKB.1
TOB. 3eMJIH

— OTMCTKA IMOBEPXHOCTHU 3€EMIJIM B CKBAXKHMHE Ne l,

VX — uenas uacts KBaJIpaTHOTO KOPHS M3 HOMEpa BapUaHTAa 3aJlaHusL.
9. Ha kapre ruIpOHM30THUIIC BBIOMPAIOT MECTO ISl YCTPOMCTBA COBEp-

[ICHHON CKBaKHHBI U OTIPEICIIAIOT AeOUT 3TOU cKBaXxkuHBI (puc. 5.10).
J1eOuT CKBayKMHBI BBIYHCIISIETCS IO hopMyIie

=1,36-k-(H2—h2) , MYeyT, (5.4)
R
lg—
r

Q

rae H — MOIIHOCTh BOJJOHOCHOTO FOPH30HTA, M;
h — MomIHOCTD BOIBI B CKBKHHE, TIPUHSTE |y — I—% , M;

R — paamyc BIMSHUS CKBaXMHBI Ul TPYHTOBBIX OE€3HANOPHBIX BOJ
OPHEHTHPOBOYHO MOXeET OBITh onpeneieH 1o Gopmyne Kycakuna:

R=2-S-vHK.m, (5.5)

rje S — HOHMXKCHUE YPOBHS BOJBI B CKBXKHHE, M;
I — paanyc CKBaXHHBbI, paBHbIA 10 cM.

2T

l/

S TR > LIS /

Puc. 5.10. CoBepuieHHas CKBaXKUHA B O€3HAIOPHOM BOZOHOCHOM TFOPH30HTE
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10. TIpoeKTHPYIOT COBEpPLICHHBIH NPEHAXHBIH KaHaJ [0 yKa3aHHOMY
HAMPAaBJIEHUIO U ONPEENSAIOT IPUTOK BOJBI B Hero (puc. 5.11).

RE y - " ! : g R
VI?P7 7 777 7?7, 777N? 7 72777 A7 7727 7?2777

R

Puc. 5.11. Cxema cOBEpIICHHOTO KaHaIa

EMHUYHBIA PUTOK BOJBI B KAHA C OJTHOW CTOPOHBI MIPH FOPU3OHTAIb-
HOM 3aJIeTaHUW BOJOHEITPOHUIIAEMOTO CJI0s (Ha 1 M ee JUIMHBI) BBIYUCIISIOT
1o opmyie

2 K
k-(H—h%)
2-R

rae R — paguyc BnusiHus KaHana (onpeaenuts mo popmyne (5.5)).
ITpuTok BoABI B KaHau AnuHOM | paccuuTeiBaroT mo hopmye

, M/eyT/M, (5.6)

Q=2-) gl meyr, (5.7)
i=1

rie ¢ — €AMHAYHBIA OPUTOK BOJBI B KAHAJ ¢ OJHON CTOPOHBI Ha i-M yd4acT-
Ke KaHasa, M3/cyT/M;
li — namua i-ro yyactka KaHana, M.

Bonpocs! Aj1s1 cCaMOKOHTPOJISA

1. Yro Ttakoe ruapousorurca’?

2. Yto Takoe ruaponsobdara?

3. Kakum 06pa3oM BEITIONTHACTCS aHAN3 KapThl THIPON3OTHIIC?

4. Kax onpenenuTs HalpaBjIeHHe ABUKEHHS OA3EMHBIX BOJ?

5. Kakne QaxTopbl OKa3bIBAIOT BIMSHHE HAa BEIMUMHY KOdQQHIHeHTa
¢bunbTpanun?

6. Kakum o6pa3om ompenensercs 1edeT COBEPIICHHON CKBaYKITHEI?
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JladopaTopHasn padora 6. IOCTPOEHUE
TEOJIOT O-JIUTOJOTINYECKOI'O PA3PE3A 110 JAHHBIM
PA3BEJJOYHOI'O BYPEHUSI CKBAKUH

Heab padorbi: 1. O3HAKOMHUTBCA C OCHOBAMH IOCTPOCHHUSI T€0JIOTO-
JIUTOJIOTUYIECKUX Pa3pe30B MO JaHHBIM pa3BeouHOro Oypenus. 2. OCBOUTH
METOJIMKY aHallu3a reO0JIOro-IUTOJIOTHUECKOr0 pa3pe3a M MPHUHIMIBI €ro
OIMMCaHUs.

MaTtepuaibl. MIDIIMETpOBasi Oymara, I[BETHBIE KapaHAAIlH, depHas
pYdKa, THHEHKa, KaIBKYISTOP, METOANIECKIE YKa3aHHS.

I'eomormdeckre paspesbl MPEICTABISIIOT CO00H BEPTHKAIHHOE CEUCHHE
TuTOC(Ephl, Ha KOTOPHIX BHIHA MOCIECIOBATEILHOCTD 3AJIETaHUs TIOPOJ IO
[IIyOMHE U WX MOIIHOCTB. Pa3pesbl cTPOATCS MO IeOJIOTHYSCKON KapTe Wd
M0 pe3yNibTaTaM MPOXOJKU Pa3BEIOYHBIX BBIPAOOTOK (IIypdbl, CKBAXKUHBI
u ap.). Ha reonornyeckom paspese MokaspiBalOT YCJIOBUS 3alleTaHus OPO,
MOIIIHOCTh, COCTaB, BO3PACT, THAPOTEONIOTMYECKre ycioBus. B Tex ciyya-
sIX, KOTJIa Ha pa3pe3e OTPaKaroTcs (PU3UKO-MEXaHHUECKUE CBOHCTBA (00B-
EMHBIN BeC, CLUECIUICHUE U NIp.), PU3UKO-TeOJOrHYCCKIE ABICHUS (OTOI3HH,
KapcT U JIp.), €r0 Ha3bIBAIOT HHKEHEPHO-TEOTIOT TICCKIM.

JIMHAY TE€OIOTHYECKOTO pa3pesa pacIoyiaraloTcsl TAaKUM 00pazoM, UTo-
OBl MOTyYUTh HamOOJIee MOJTHOE MPEACTABICHUE O T'COJIOTHIECKOM CTpOe-
HUU y4YacTKa.

Tpeoyemca evinonnums. I1ocTpoUTh re€0JIOr0-IUTOJIOTHYECKUN pa3pes,
COCTaBUTH JIETEHY K pa3pesy.

Buvinonnenue nabopamopnoii pabomol 6edemca é ciedyloujell nocie-
006amensHOCMU:

1. Ha aucte MWLIMMETPOBOW OyMmard BhIUCPYUBAIOT OCHOBHYIO pado-
4y10 30HYy (puc. 6.1).

Puc. 6.1. PaGouast 30Ha U151 TOCTPOCHHUS
reoJIoro-JIUTOJIOTHYECKOro paspesa
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2. Pazpe3 crposar mo pesynbraraM OypeHHs CeMH CKBaXKUH, PAcIoyo-
KEHHBIX 110 MPSIMOW JHHUM (OCH COOpYXeHHs). PaccTosiHne mMexny ckpa-
xuHamu — 40 M, macmraObl: BepTHKanbHBIH — 1:100, TOpU30OHTAIBHBIN —
1:1000.

[TocTpoeHue pa3pe3a HaYMHAIOT C BBIYEPUYMBAHUS TOHOTpaduuecKoro
npoduis 1Mo BeIOpaHHOMY HampapieHuto. [Ipoduiab BeIYepUYMBAIOT NO a0-
COJIFOTHBIM OTMETKaM YCThEB CKBaXHH. llepen moctpoeHueM Tororpadu-
YeCKOro MpoQuisl CIexyeT 3alOoJHUTh TaOIHIly, IPUBEICHHYIO B HIDKHEH
gacTu paspesa (puc. 6.2). Tabnuiry cieqyeT pacrloNoXdTh TaK, 9YTOOBI BBI-
IIe €e OCTaBaJOCh MECTO ISl CKBAXXHMHBI C MAaKCUMAJIbHON IIyOMHOM, T. €.
JIMHUS TOTIOTPadUueCcKOTo MPOQUIIS IIPOBOJUTCS C TAKHM PACIETOM, YTOOBI
HIDKE €€ MOKHO OBIIIO M300pa3HuTh Fe0JIOTHYECKOE CTPOSHHE B 0(hopMIICHHE
paspesa. 3aTeM B TabIMIle HAHOCAT B TOPH30HTAJIBLHOM MacIITabe paccTos-
HUSI MEXXY CKBR)KMHAMHU B COOTBETCTBUH C 3aJJaHUEM.

N crbaxur U 2 7 4 5 6 7

s

Puc. 6.2. Pe3ynbTaThl 3a1I0JIHEHUS TaOJIUIIBI

3. Jlns HaHeceHus Tonorpaduaeckoro npoduiist ¢ JIeBOM CTOPOHEI JIUCTA
MPOBOJIAT BEPTHKAJIBHBIN JTUHEHHBIH MacmTab. B coOTBEeTCTBHU C 3ajaH-
HBIM B HMCXOJHBIX JAaHHBIX MAacIITabOM BEITIONHSAIOT HYMEpAaIUI0 BEpPTH-
KaJbHOH JINHUH OT OOJNBIIe OTMETKH yCThs K MeHbIeH. [Ipu aToM B Kade-
CTBE HAYaJIbHON OTMETKH BEPTHKAIBHOW IIKAJBl pa3pesa CIeAyeT UCIOIb-
30BaTh MAaKCHUMAaJbHYI0 OTMETKY YCThs, OKPYTJICHHYIO IIO IIEJIOT0 YHcia B
GoubIITyto cTopony (puc. 6.3).
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Puc. 6.3. [Ipumep HyMepanuy BepTHKAIBHOI IIKaIIBI

4. I3 ykazaHHBIX B TaOJHIe TOUEK (MOJB3YSICh BEPTHKAIBFHBIM MacCIIITa-
60M paspesa) BOCCTAHABIMBAIOT IMEPHEHIWKYJSIPBI, MO CBOEH BEIMIMHE
paBHBIE TPEBHIIICHUIO TAaHHON TOUKH HAJ OTMETKOW HyneBod jmuHHHU. Co-
€AMHUB KOHIIBI HEPIEHANKYJSIPOB IIJIABHOW JHMHHUEH, MONY4aroT JHMHUIO
TomoTpaIecKoro Mpo¢mis. 3areM HAHOCAT OCEBbIC JHMHHUU CKBaXKHH

(puc. 6.4).
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Puc. 6.4. [Ipumep noctpoeHust TpoQuIIs HOBEPXHOCTH 36MIIH U CKBAXKUH
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5. Ha mpoBe/leHHBIX OCEBBIX JIMHUSAX CKBaKUH HEOOJBIIMMH T'OPU30H-
TaJbHBIMH ILITPUXaMU OTMEYAIOT CBEPXy BHHU3 MOILHOCTb INPOHIEHHBIX
CJIOEB, a PSIJIOM YKa3bIBAalOT YCIIOBHBIMH OOO3HAYEHUSIMHU JINTOJIOTHYECKHI
coctaB. [Haye roBops, Ha MPOQMIb HAHOCAT B BEPTUKAJIHHOM MacluTade
KOJIOHKH CKB2XXMH B COOTBETCTBHH C JAaHHBIMU OypOBOTO >KypHaja. 3aTeM
NPUCTYNAIOT K YBSA3KE pa3pe3a M BBIACICHHUIO JIUTOJIOTMYECKUX TPaHHMI]
(puc. 6.5).

N cxbaxuy / 2 1 4 5 6 7
Omw. Ycmbs 323 o
Paccmossue, M [ w [« [« 7] | [ w

[ydura cibax, v | 100 20 1o n 02 130 10

Puc. 6.5. Pe3ynbTaTsl paclpeielieHus TPYHTOB 10 CKBayKHHAM

[IpousBons yBsI3KY, COETUHSAIOT HEMPEPHIBHBIMU JIMHUSAMHU B OJHO 1I€JI0€
KaXIIbIM TJIaCT, BCKPBITHIA B OTIEIBHBIX CKBaXMHax. B mepByro ouepens
YBSI3BIBAIOT HAMOOJICe XapaKTEPHBIC CIIOW, BCTPEUYCHHBIC B HECKOJIBKUX CO-
CEAHUX CKBa)XHWHaAX. 9T0 BBIACPKAHHBIC TIJIACTBI WA HpOCHOﬁKH TOPHBIX
MOPO/I, KOTOPBEIMH MOTYT OBITh TJIHHA, TOPJ, cynech MopeHHas u T. A. OHu
CITy’)KaT «PYKOBOISAIIUMUY, KOTIOPHBIMIY (MApKUPYIOIINMHU) TOPH30HTAMH.
Ha yuactkax, rne (hakTHUeCKOro Marepuaia HeJJOCTATOYHO, TPAHUIIBI MEXK-
Iy CIIOSIMM HAHOCST TPEArNoyiokuTensHo. Eciu mopona, oOHapykeHHas B
OJTHOW CKBaXXMHE, B COCEIHEH OTCYTCTBYET, TO M300paKalOT €€ IMOCTEIICH-
HOC BBIKIMHMBAHHUC K CEPCIAMHEC PACCTOAHHA MEKIY CKBaXMHAMMH. 3ateMm
pa3pe3 odopmisiror. Ha pa3pe3 HAHOCAT OTMETKH YPOBHEH ITOA3EMHBIX BOJ
U COCIUHSAIOT UX B €JUHYIO IIYHKTUPHYIO JMHMIO YpoBHs. Ilocie yBs3ku
BCEX JIUTOJIOTHUECKUX TPAHMI[ CIIOCB yYaCTKH BIOJb JIHMHHUN CKBaXKHH 3a-
IOTPUXOBBIBAKOT COIIACHO  YCJIOBHBIM O6IlIerI/IH$[TI)IM 0003HaYEHUSIM
(puc. 6.6 u 6.7).

91



33
3124 S
n ©\
g4 ™
09
308
ETZ N
B ©]
5 <
04
kv
E7Z N
01 %
N
300 N
299 ~
W cxbaxus 7 7]
Om_ycms 3123 T M6 0 0 3 3105
Paccmome, [ w | w | w | w | 4w | 0 |
(s cxdax, w1 | 100 120 80 710 02 130 710
Puc. 6.6. I'eonoro-nuronoruyeckuii paspes
TEO/I0rG-/MTO/IOMNYECKIM PASPES
5 M 100t 11000
EAr
n
30
9
8
w7
E7
5
o
03
2
o
0
29
W cxbaxuss 7 B 3 4 5 6 7
G ycmss 3123 310 3116 320 00 313 5
Puccmome | |40 1 w0 T w0 | w1 w1 w ]
ngbura cubox, | 100 120 130 710 02 130 70

Pacmumensisi crod - Sl ;ﬁm
(o] e, I 2™ -

- necoK M/l - 2pabui

Puc. 6.7. [IpuMep MITPUXOBKHU I'€OIOrO-IUTOIOTHIECKOTO pa3pesa

COCTaBIISAIOT JIETEHAY K Te0JOTHUecKOMy paspesy (puc. 6.7). Ilpu BbI-
MTOJTHEHNH 33/IaHUS HCIIONB3YIOT JaHHbIe Mpril. | u 2.
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BOl'lpOCLI AJIsA CAMOKOHTPOJIsA

1. Ha3HaveHue reojaoro-IuToI0rHIecKOro paspesa?

2. ITops 1ok MOCTPOEHUS FEOIOr0-TUTOJIOTUIECKOTO pa3pe3a?

3. Bousier 1mu TeHe3WC TMOPOJ HA TMOPSJIOK MOCTPOCHHS T'eOJOro-
JIUTOJIOTUYECKOTO pa3pesa?

JladopaTtopHas pa6ora 7. OIIPEJEJIEHUE
I'PAHYJOMETPUYECKOI'O COCTABA IECYAHOT'O I'PYHTA

Henb padoTsl: 1. BEINOIHUTE TPaHyIOMETPUUYECKUN aHAIU3 TIECUAHOTO
rpyHTa. 2. OnpenenuTs Ha3BaHUE NIeCYaHOTO TpyHTA. 3. Pe3ynbraTe! aHamm-
3a NPEeACTaBUTh B BUJAE KYMYJSITUBHOM KPUBOM IPaHyJOMETPUYECKOIO CO-
ctaBa. 4. OmpenenuTh XapaKTePUCTHUKU TPaHYJIOMETPUUYECKOIO COCTaBa!
JeHCTByIOIMA auameTp djp, nuamerp mectuaecsatd dgp U KOd(D(GHIUESHT
HeoHOpoaHoCTH K.

Marepuanbi: 1poda NecYaHoro rpyHTa B BO3YIIHO-CYXOM COCTOSIHHH,
texHuyeckne Bechl o ['OCT 24104, dapdopoBas cTynka ¢ MECTUKOM MO
T'OCT 9147, ctanmapTHBIN KOMIUIEKT CUT ¢ pa3MepoM oTBepctuii 10; 5; 2;
1; 0,5; 0,25; 0,1 mm, papdopossie yamku mo 'OCT 9147, rpyma pe3nHo-
Basl, KICTOUKA, ITecyanast 0aHs, mKag CyIIHIbHBIN.

7.1. O0mme cBeaeHUus

I'panynomerpuueckuii (3epHOBOI) COCTaB IPyHTa ONPEAEISAIOT MO Mac-
COBOMY COJICP)KaHHUIO B HEM YaCTHI] Pa3IMYHON KPYITHOCTH, BHIPAXKEHHOMY
B IPOIICHTaX 10 OTHOIICHHIO K MAacce CyXOW MpoObI TPyHTA, B3SITOM Iist
aHaIu3a.

OT160p 00pa3loB IpyHTa Il ONpEAEICHHs IPaHyJIOMETPUYECKOrO CO-
craa npoBo AT mo ['OCT 12071. I'urpoCcKONMUECcKyIO BIaKHOCTh OTpee-
a0t o 'OCT 5180. I'panynomMeTpuyecKkuil cOcTaB TPyHTOB ONPEIEINISIOT
METOJaMH, YKa3aHHBIMH B Ta0m. 7.1.

[IpoOsI rpyHTa TIPU pa3feNcHUH MX Ha (paKIHUU ITOATOTaBINBAIOT Pac-
THpaHUEM TPYHTA U PAaCTUPAHUEM C TIPOMBIBKOH BOJIOM.

[Ipu ompeneneHUH TPaHYIOMETPHISCKOTO COCTaBa TPYHTOB CHTOBBIM
METOJIOM C IIPOMBIBKO# BOJOH MPUMEHSIOT BOAONPOBOIHYIO W MPO(HUITE-
TPOBAHHYIO JOXKICBYIO (PEUHYIO) BOIY.

B3BemmuBanue Hp06 TPyHTa Ha TCXHUYCCKUX BECaX CICAYET NPOBOJUTH
¢ morpemHocthio g0 0,01 r, a mpu mMacce mpo6 rpynta 1000 r u Gonee
B3BCHIMBAHUEC JOMYCKACTCA IMPOBOANUTH C MOTPECIIHOCTBIO 10 1 r. B3emmn-

93



BaHME Ha aHAMTUYECKUX BECAX JOJDKHO MPOBOJHUTHCS C MOTPEIIHOCTHIO 10
0,001 r. Pe3ynbTaThl BEIYUCIEHUS TPAHYJIOMETPUYECKOTO COCTaBa TPYHTOB
clenyeT onpeAessTh ¢ morpemHoctsio 10 0,1 %.

Ta6nuna 7.1. MeToabl onpeeieHHsi FPAHYJIOMEeTPHYECKOI0 COCTABA TPYHTOB
(mo I'OCT 12536-2014)

HaumenoBanue |Pa3mep ppaxiuun PaszHoBuaHOCTH
Meron onpeneneHus
TPYHTOB TpYHTa, MM MeTO/ia OIpe/IeTIeHUs
Ot 10 no 0,5 CuTOBBIN 6€3 MPOMBIBKH BOJIOI
[ecuansie I'panynomerpuueckuit
Ot 10 10 0,1 CHUTOBBIII C TPOMBIBKO# BOJIO#
Mesee 0,1 ['panynomerpuyeckuit ApeoMeTpudecKHi
T MHECTRIC I'panynomerpudeckuii |[Inmerounstii (mpUMEHAETCS TOIb-
Menee 0,1 U MHKPOArperaTHbIi KO JUIsl CHIELIMANIbHBIX LieJel,
cOCTaB [IPEAYCMOTPEHHBIX 3a1aHHEM)

Cpennioro poOy Il aHaIu3a CleqyeT OTOMpaTh METOIOM KBapTOBa-
aus o 'OCT 8735, mist 4ero mepeMeniaHHblid TPYHT PacChIIaroT TOHKAM
CJIOEM M JIeNST ABYMS B3aMMHO MEPIICHIUKYJISIPHBIMU JIMHUSIMHU Ha YEThIPE
MPUMEPHO paBHbIC YacTh (KBaJPAHTHI); JIBa MPOTUBOIOIOXKHBIX MO JHAr0-
HAITK KBaJ[paHTa YAAJISIOT, a [Ba IPYTUX OCTABISIOT B KadecTBe mpoOsl. Tak
MOCTYMAIOT 0 TeX MOp, MOKa He OCTAHETCS HEOOXOAMMBIN Ui aHann3a

00beM TpyHTa. Maccy cpenHeil mpoObl MPUHUMAIOT B COOTBETCTBHU C
Tabu. 7.2.

Tabnuua 7.2. MUHHMAaJIBbHAsE Macca 00pa3ua, HeoOXoAuMast JIsi HPOCeUBAHMS,
B 3aBHCHMMOCTH OT BHAa rpyHTa (o TOCT 12536-2014)

Jnaverp wacTui dso, v Buz rpysta Macca obpasua, HeoOxoaumas
JUISL TIPOCCHBAHHUS, T
Cabire 10
5 I'paBwii (zpecBa) 2000
Cabiuie 2
1 C cozepKaHUEM TeCUaHbIX 100
Cspie 0,5 YACTHL]
0,25 C comeprxaHUEM IbLICBATHIX 50
Ho 0,1 M TVIMHUCTBIX YaCTHIL

IIpu BeIAENEeHNH YacTUll KpynHocThio OoT 10 1o 0,5 MM rpanynomeTpu-
YEeCKUil COCTaB OIpEeessieTcsl CUTOBBIM METOJIOM 0e3 IPOMBIBKM BOJIOH;
IIpU BBIAEICHUH YacTHULl KpynHOCTHI0 0T 10 1o 0,1 MM — ¢ IpOMBIBKOIf BO-
JIoH (OOBIYHO ISl TTUHUCTBIX TTECKOB).
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7.2. TlopsiioK UCTbITAHUI
7.2.1. Pa3nenenne rpynta Ha ¢pakuum 0e3 NpOMbIBKH BOAOIi

JIOBOJAT IPYHT /10 BO3YIIHO-CYXOTO COCTOSHHS, PAaCTHPAIOT KOMKH B
(bapdopoBoli CTyNKe NMECTUKOM C PE3MHOBHIM HAKOHEYHHUKOM. OTOMparoT
cpemHior mpody rpyHTa My MeTonoM kapToBanus o I'OCT 8735 u B3Be-
LIMBAIOT Ha BECAaX B COOTBETCTBHH C TabI. 7.2,

CuTa MOHTHPYIOT B KOJIOHKY, pa3Melias ux OT MOAJIOHA B TOPSAKE yBe-
TM4YeHus pazmepa oTBepcTuil. Ha BepxHee cuTo HajeBaroT KpbimKy. Oto-
OpaHHYIO ITPOOY MMEPEHOCAT Ha BEpXHEE CHUTO IEPBOr0 Habopa (InameTpom
orBepctuit oT 10 g0 0,5 MM), 3aKpBIBAIOT KPBIIIKOH M MPOCEHUBAIOT C IIO-
MOIIBIO JIETKUX OOKOBBIX yJIapOB JIQJOHSIMHU PYK JI0 HOJHOW COPTHPOBKH
rpyHTa. IIpu mpocenBanuu mnpoObl Maccoit Gomee 1000 r rpyHT ciemyer
BBICHINIATh B BEpPXHEE CUTO B JIBa npuema. @pakuuu rpyHTa, 3aeprKaBllne-
Csd Ha CUTaXxX, BBICBINIAIOT, HAYMHAA C BEPXHETO CUTA, B CTYIKY U JOIOJIHU-
TEJILHO PAaCTHPAIOT MECTUKOM C PE3MHOBBIM HAKOHEYHHMKOM, I0CJE Yero
BHOBbB IIPOCEHBAIOT HA TEX JKE CUTaX.

IMonroTy TpocewBaHus (pakiuii TpyHTa MPOBEPSIOT BCTPAXWBAHHEM
Ka)XXJJOro cuTa Haj JucToM Oymaru. Ecim mpu 5TOM Ha JIMCT BBIMAJAOT Ya-
CTHIIBI, TO MX BBICHINAIOT Ha CIEIYIOIIEE CHTO; IPOCEB MPOAOIDKAIOT JI0 TEX
TIOp, TIOKa YacTHIBI HE IEpECTaHyT BhINAIaTh Ha Oymary.

®Dpakuuu rpyHra, 3aepsKaBIINecs MociIe MPOCEUBAHMUS Ha KaXKIOM CHTE
U MPOLIEIIHE B NOJJIOH, HEOOXOJANMO B3BECUTH (My) U CyMMHPOBAaTh Mac-
cbl Beex (pakumit rpyHTa. Ecim monmydyeHHas cymma Macc BceX (pakumit
rpyHTa oTiH4aercst 6osiee ueM Ha 1 % OT Macchl B3SITOM JUIsl aHAIM3a Ipo-
Obl, TO aHaJU3 cJIeyeT MOBTOPUTH. [loTepro rpyHTa IpH NMPOCENBaHUH pas-
HOCSIT 1O BceM (ppaKiysM MPOIOPIHOHAIBHO UX Macce.

7.2.2. Pa3nesnenne rpynTa Ha GpaknMM ¢ MPOMBIBKOI BO10i

JIOBOZAT IPYHT O BO3AYLIHO-CYXOTO COCTOSIHHUS, PACTUPAIOT KOMKH B
(dapdopoBoii CTyNKe IMECTUKOM C PE3WHOBBHIM HaKOHEYHHKOM. OTOHparoT
cpemHroo mpoby rpyHTa M; MetomoM kBaptoBanust o I'OCT 8735 u B3Be-
IIMBAIOT Ha BecaxX B COOTBETCTBUHM C Tabi. 7.2.

Hagecky nomermator B (ap(hopoByI0 CTYNKY, CMaYMBaIOT BOJOH M TIIa-
TEJILHO PAaCTUPAIOT MECTUKOM C PE3MHOBBIM HAKOHEYHHUKOM. 3aT€M HaBECKY
YacTSIMU MEPEHOCAT Ha CHTO JTUaMeTpoM oTBepcTuil 0,1 MM M OTMy4YHBAIOT
noJ, crpyei Boabl. OTMy4HBaHHE ITPOJODKAECTCS A0 TEX MOp, MOKa U3 CUTa
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He OyneT BBITEKaTh Hpo3pauHas Bojaa. OcTaBIIMecs Ha CHTE HPOMBITHIC
YaCTHIBI KOJIMYECTBEHHO MEPEHOCST B 3apaHee B3BEIICHHYIO (appopoByro
YaliKy, BBIIApPUBAIOT Ha I€CUYaHOH OaHe M BHICYIIMBAIOT B CYIIWJILHOM
mkady npu (105 £ 5) °C. B3BemmuBaroT 4auky ¢ IpyHTOM.

Maccy yacTtun rpyHta pasmepom mMeree 0,1 MM cienyeTr onpeaensrs mno
Pa3HOCTH MEXIy BECOM Cpe/iHeH MpoObl, B3ATOH /Ul aHAIU3a, U BECOM BbI-
CYIIEHHOH NpoOBI TpyHTA MOCIIE TPOMBIBKH.

I'pyHT cnemyer mpocesiThb CKBO3b Ha0Op cuT. CTaHAAPTHBIN KOMIUIEKT
CHUT JIOJDKEH COCTOSATh U3 CEMH CHUT: C KPYIJIBIMHU IITaMIIOBBIMH OTBEPCTHS-
mu auamerpoM 10; 55 2; 1 MM U Tpex CUT U3 MEIHOM WM JIATYHHOH CETKH
MIPOCTOTO IUIETEHUSI C OTBEPCTHSIMU KBaJpaTHOW (opmbl pazmepom 0,5;
0,25; 0,1 mm. ITomHOTY TIpOCEeMBaHus (ppakiuii TPyHTA MIPOBEPSIFOT BCTPS-
XMBaHHEM KaXKIOT0 CHTa Haj JIMCTOM Oymaru. Eciii mpu 5TOM Ha JIUCT BbI-
MaJaroT YacTUIBI, TO UX BBICHINAIOT Ha CIEIYIOLIee CUTO; NPOCEB MPOIOI-
XKAIOT JI0 TeX IMOp, OKa YaCTHIIbI HE IEPECTaHyT BhINAIATh Ha Oymary.

Kaxxnyto ¢pakiuio rpyHTa, 3aJepiKaBLIyIOCS Ha CUTaX, CIeIyeT B3Be-
cuTh OTAenbHO (Mg). IloTepro rpyHTa mpu NPOCEMBAHMM PA3HOCAT IO
(pakysIM NPONOPHUOHATBLHO HX Macce.

7.2.3. O6paboTKa pe3yIbTaTOB

Copeprxanue B TpyHTe Kaaoi ¢paxiun (A), %, CICayeT BEIYUCIATE 110
bopmye

m
A=—2.100%, (7.1)

m,

rae Mg — Macca JaHHOU ()paKLuM rPyHTa, T;

m; — Macca cpeHel poObl TPYHTA, B3STOH JIJIs aHAJIN3A, T.

PesynbraThl aHanmu3a 3aHOCAT B Tabiu. 7.3, B KOTOPOH yKa3bIBAIOT HPO-
LIEHTHOE COJIep)KaHHUE B IPYHTE (DPAKLIMIA:

a) pasmepom Oonee 10; 10-5; 5-2; 2-1; 1-0,5 u menee 0,5 MM — npu
paszieneHuu rpyHTa 0e3 MpOMBIBKH BOJIOH;

0) pasmepom 6onee 10; 10-5; 5-2; 2-1; 1-0,5; 0,5-0,25; 0,25-0,1 u me-
Hee 0,1 MM — nIpu pa3zeneHun rpyHTa ¢ IPOMBIBKOM BOJOH.

Pe3ynpraThl aHamM3a CONMPOBOXKIAIOTCS YKa3aHWEM METOAA OIpeaeie-
HUSL.

ITo mamHBIM Tabm. 7.3 OMpENENSIOT COBOKYIMHOCTH (Dpakiuii TpyHTa U
pe3yIBTATHI 3aHOCAT B Ta0I. 7.4.
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Tabnuua 7.3. JKypHai 1a60paTOPHOro onpe/ieIeHHs: IPAHYJI0METPUYECKOTO
€OCTaBa FPyHTa

CuTOBBIN aHaNMN3

CuroBslil aHamu3 0e3 IPOMBIBKY BOJOU o o
C MIPOMBIBKO# BOJOM

Ilokazarens @Dpakuus rpyHTa, MM
Bonee Menee Menee
10 10-5 | 5-2 2-1 | 1-05 05 0,5-0,25(0,25-0,1 01

Macca mpo0st

IpyHTa, T

Macca dpax-

L[MU [PYHTA, T

ConepxxaHue

¢dpakuun, %

[To maHHBIM TPaHYIOMETPHUUECKOTO COCTaBa Ha OCHOBE KIIAaCCH(UKAITUH
(CTB 943-2007) mecyaHBIX TPYHTOB ONpEIEAeTCS HANMEHOBAHNE TPYHTA:

2pasenucmulii — Macca 4acTuI] KpymHee 2 MM — 6onee 25 %;

Kpynuuuii — Macca gactul kpynaee 0,5 mm — 6oxee 50 %;

cpeonuii — macca yactun kpymsee 0,25 mm — 6onee 50 %;

Mmenkun — Macca yactutl kpymaee 0,1 mm — 75 % u 6o:ee;

noL1esamulii — Macca yactul kpymuee 0,1 mm — menee 75 %.

Ta6auna 7.4. XapakTepHCTHKA IPaHy10MeTPUYECKOr0 COCTABA FPYHTA

CuToBblii aHa/IM3 0€3 IPOMBIBKH BOAO#
Dpakuus rpyHTa, MM
>10 0-10 0-5 0-2 0-1 0-0,5

IToka3zatenb

Macca ¢pax-
L[ TPYHTA, T
ConepxaHue
dpakuun, %

CuToBBlIii aHATH3 ¢ IPOMBIBKOI BO/10H
Dpakuus rpyHTa, MM
>10 0-10 0-5 0-2 0-1 0-05 | 0025| 001

IToka3zatenb

Macca ¢pax-
L[ TPYHTa, T
ConepxxaHue
¢dpakuun, %

st onpeneneHns HAMMEHOBAaHUSI TPYHTa B yOBIBaroleM IOpsiAKe (OT
KPYIHBIX YaCTUI] K MEIKHM) CyMMHUPYIOTCS TIPOLICHTHI COAEPKaHNS YaCTHI]
HCCIIEYyeMOTO TPyHTa U CPaBHUBAIOTCS C IPUBEACHHBIMH BhIlle. HanmeHo-
BaHME TPYHTA JAETCs [0 TIEPBOMY YAOBIICTBOPSIOMIEMY [TOKA3ATEIIO.

Pe3ynbTaThl rpaHyIOMETPUYECKOTO aHANIN3a H300paXkaloTCs B BUIE Ky-
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MYJIATUBHOHW (MHTETPabHOW) KPHUBOH, MIOCTPOSHHON B IMOJTyJIOTapupMUde-
cKoM Maciurabe (puc. 7.1).
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Puc. 7.1. KymynsatusHast (MHTerpajbHas) KpHBasi IPaHyJIOMETPUYECKOrO COCTaBa
HIECYaHOTO TPYHTA B IIOTyJIorapu(MHUIECKOM MaciTabe

[To rpadguky rpaHyIOMETPUIECKOTO COCTaBa OMPEHCISAIOT NEHCTBYIO-
i guamerp dyo, muamerp mectuaecati dgy U KOIGGUIHEHT HEOAHOPO -
HocTH rpyHTa K.

Heitcmeyrowjuii ouamemp — IvaMeTp 4YacTUL, MEHbIIE KOTOPHIX B
rpyHTe copepxkurcs (1o macce) 10 %.

Kosgppuyuenm neoonopoonocmu (K,;) mokaspiBaeT CTeneHb IPyHTA U
ompeeNsIeTcs Mo GopmyIie

K, =—%. (7.2)

Ecnu s necuansix rpynroB Ky > 3 u s rauHucTIX rpyHTOB K > 5,
TO OHH CUUTAOTCSI HEOJHOPOAHBIMU.

Bonpocs! 111 caMOKOHTPOJIst
1. Uro moHMMaeTCs Mo TPaHYJIOMETPHYCCKUM COCTaBOM IpyHTA?
2. IlpakTuueckoe 3HAUYEHHE JAHHBIX O TPAHYJIOMETPUYECKOM COCTaBe

TpyHTa.
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3. B 4eM 3akirouaercsi CUTOBBIH METOJ ONpE/eICHHs TPaHyIOMeTpUYe-
CKOTO COCTaBa [eCYaHOro IrpyHTa?

4. KakoB NOpsIOK UCIIBITAHUN TIECYAHOTO IPYHTA CUTOBBIM METOI0M?

5. Kak mpou3BOIUTCS KOHTPOINb PE3YJIbTATOB TPAHYIOMETPUUCCKOTO
aHanmm3a?

6. Uto Takoe cymMMapHOe cojaepixkaHue (hpakuuil ¥ Kak OHO OIpeaens-
ercs?

7. Kak ompenensieTcsi HAUMEHOBAaHHUE ITeCYaHOTO TpyHTa?

8. Kak cTpouTCsi KyMyNsTHBHAs KPHUBas I'PaHYJIOMETPHUUCCKOTO COCTa-
Ba? Ee npakTuueckoe 3HaYeHUE.

9. Uro Ttakoe jeHcTByromuii quamerp dqo, Auamerp mectupecatu g,
koa¢ppunment HeogHopoaHocTH K, ? x onpeneneHue.

10. Ha ocHOBaHHMH Yero MOXHO CYJHUTh O CTCIICHH OJHOPOIHOCTHU TIeC-
Y4aHOTO TpyHTa?

JlabopaTopuas pa6ora 8. OIPEAEJEHHUE IIOPUCTOCTH
N KOPPUINNEHTA ®UJIbTPAIIUN TIECYAHOT' O TPYHTA

Heab padorei: 1. Onpenenuts MWIOTHOCTh MeCYaHoro rpyHra. 2. Onpe-
JIETTUTh TUIOTHOCTH CKeJIeTa NeCYaHOr'o TPYHTA B TUIOTHOM M PBIXJIOM CIIO-
keHuH. 3. PaccunraTh MOPUCTOCTHh B KOI(PPHUIIMEHT MOPUCTOCTH TTECYAHOTO
IPyHTa B IUIOTHOM M PBIXJIOM ciokeHuH. 4. Paccuntarh KO3 QHUIUEHT
(GUIBTPaLMK TIECYAHOTO TPYHTa 10 SMIHUPHYECKUM (opMysiaM TpH IUIOT-
HOM U pbixitoM cioxkernu u t = 10 °C. 5. Onpenenuts k03¢ Purtnert ¢punb-
TPaIK TIECYaHOTO I'PyHTA C MOMOIIbI0 TpyOkm KameHcKoro m mpuBecTH
ero k t = 10 °C. 6. Onpenenuts K03PPUIHEHT QUABTPALUH C TOMOILBIO
npubopa K®-01 un mpusectn ero k t = 10 °C. 7. ComocTtaBuTh JaHHBIC
ompeneneHus KodhuIrenTa GUIbTPAA PACICTHBIM METOAOM C Pe3ylb-
TaTaMH Ja0OPaTOPHBIX UCIIBITAHHUH.

Marepuanbl: mpoda NeCYaHOro TPYHTA B BO3YIIHO-CYXOM COCTOSTHHH,
MEpHBIE COCYbl, CHTa C OTBEPCTHSIMU 2 M 5 MM, CTYIKa C TIECTHKOM, Tep-
MomMmeTp ¢ neHou nenenus 0,5 °C, TeXHUYECKHUE BECHI, IMKHOMETp, Mecya-
Hast OaHs, Pa3pBIXINTEINb, TUCTHIUINPOBAHHAS BOAA, CTEKIISIHHAs BOPOHKA,
KyMYJISITUBHAsI KpUBasi IPaHyJIOMETPUYECKOTO COCTaBa MECYaHOrO I'PYHTa,
MUKpPOKaJBKYJISATOp, pabouas TeTpaigb, TpyOka Kamenckoro, mnpudop
K®-01, GarapeiiHplii cTakaH, IITATHB, CEKyHIOMEpP, TEPMOMETp, TpamMOOB-
Ka, mpoba rmecyaHoro rpyHTa, mpoda rpaBusL.
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8.1. O0ume cBexeHns

Ilopucmocmp — Hanu4Ke B TOPOJIE MyCTOT (MOJIOCTEH HEOONBIINX pa3-
MEpOB), onpesesieTcss Kak oTHouieHue oowvema nop (V) k 00beMy mopo-
1wt (V):

n=1100. 8.1)
v

[IpoucxoxaeHue MycToT B MOPOJaX MOXKET ObITh pa3udHO. [lepBUUHbIC
MyCTOTHI 00pa3yroTCsl pU (POPMHUPOBAHUM TOPHBIX MopoJ]. B marmarmue-
CKHX MOpOJaxX TOHKHE TPEIIMHBI BO3HUKAIOT MPH OCTHIBAHUU Marmel, B
0CaTOYHBIX ITOPOJAAX IYCTOTHI OCTAIOTCS TMOCJE MPEBPAIICHUS MOPUCTHIX
0CaIKOB B IMTOPOABI. BTOpHYHBIE ITyCTOTHI B TOPOAax 00pa3yIOTCs MPH TEK-
TOHWYECKHX BMKCHUAX, BRIBETPHBAHNH, PACTBOPEHHUH U BBIIICIAUYNBAHUN
9acTH TOPHBIX MOpoA. [lepBUYHBIE H BTOPHYHBIE ITyCTOTHI MOTYT OBITH Kak
M30JINPOBAaHHBIMH, TaK M COOOIIAIOIIMMHUCS MEXIy cO00H. JTO OKa3kIBaeT
0O0JIBIIIOE BJIMSHUE HA CBONCTBA TPYHTOB (BOJOMPOHUIIAEMOCTH, BO3IYyXO-
MIPOHUIIAEMOCTh, MOPO30CTOMKOCTh W Jp.). HaunMeHbllieli MOPUCTOCTHIO
0071a1at0T OOBIYHO MarMaTHYeCKHe, MeTaMOp(UYEeCKHe M IUIOTHBIC Oca-
JIOYHBIE TIOPOJIBL.

[TopucTocTh MOPOA MOXKET CYIIECTBEHHO PAa3NAYaThCS, ISl OCATOYHBIX
MOpOJT OHAa KOJEOJIeTCs OT HECKONBKHX MpoueHToB 10 60 %. ['muamcThe
MOPOIBI UMEIOT BeChMa HE3HAYNTEIBHBIC MOPHI, M NP HACBIIICHUU BOJOU
MIPOUCXOTUT WX WHTCHCHUBHOC HaOyXaHWE, YTO MOXET IMPUBECTH K CYIIe-
CTBEHHOMY CY>KEHHIO CTBOJIA CKBaXKHHEI M BRI3BATh OCIIOKHEHUS MpU Oype-
HUM. MarMaTH4ecKue MOpOAbl MMEIOT HeOOINBIIYI0 MOPUCTOCTh (0T Joiei
MPOIICHTA IO HECKOJBKHUX MPOICHTOB), UM 3()(y3UBHBIC MOPOIBI HMEIOT
BBICOKYIO TOpPHUCTOCTh (110 60 %). Yem BhIIIE MOPHUCTOCTH MOPOA, TEM
MEHBIIIE UX TPOYHOCTb.

ITopuCTOCTD TaK)Ke XapaKTePU3yeTCst KO HHUIIMEHTOM ITOPUCTOCTH.

Koappuuyuenm nopucmocmu nopoovt (e) — oTHOIICHHE 0O0BEMA
mop (V) k 00beMy ee TBepaoii yactu (Vs):

e=—=1, (8.2)

[TopucTocTh M KO3PGUITUEHT TTOPUCTOCTU CBSI3aHBI MEXKITY COOOU clte-
JIYIOIIUMH COOTHOIICHUSIMU:
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n=——, (8.3)

e=——, (8.4)

r7ie N — MOPUCTOCTD B JIOJSIX CAUHUILIBI.

ITokazaTenu n U e TpyHTa SBJISIOTCA OYCHb Ba)XKHBIMH IIPH €T0 OLICHKE
Kak OCHOBaHHUS cOOpyKeHui. B 3aBucumoctn ot ko3 dunmenta mopucro-
CTH yCTaHaBJIMBAIOTCS pAaCYETHBIE XapaKTEPUCTHKHU TIeCUaHBIX U TIMHUCTBIX
TPYHTOB.

[TopucTocTh GONBIIMHCTBA I'PYHTOB ompezeisiercs: pacueroM. Jlabopa-
TOpPHBIE METOJbl YaCTO OKAa3bIBAIOTCA HENPUTOJHBIMHU B CBSI3U C TE€M, UTO
NPY 3aTIOJIHEHUU TI0p BOJOH HEKOTOpBIE MOpOAbI HAOyXaroT W 3HaYeHHE
€CTECTBEHHOM MOPUCTOCTH UCKAXKACTCS.

ITopucTocTh MOpoa 0OBIYHO BBIYUCIAETCS IO INIOTHOCTH YacTHIL, IUIOT-
HOCTH CKEJIeTa M BJIQXKHOCTH. TOYHOCTD BBIYMCIICHUS 3aBUCHT OT TOUYHOCTH
OTIPEJICTICHUS THX BEJINYMH B Ta0OPaTOPUH:

n=1-P¢ (8.5)
P

TZie Py — INIOTHOCTH CKeJIeTa MOPOIHI (TPYHTA), r/em’;

Ps — ITIOTHOCTH YaCTHI] TIOPOAHI (TPYHTA), r/em’.

Takum o0OpazoM, aj1s pacyera IMOPUCTOCTH IPyHTa HE0OXo Mo J1abopa-
TOPHOE OTIPEIEIICHUE €T0 XapaKTEPUCTUK Ps U Py.

Booonponuyaemocmsro TpyHTOB Ha3bIBaIOT CIIOCOOHOCTh HMX IIPOILYC-
KaTh CKBO3b ce0s Boay. Boja B mopax rpyHTOB MOXET IepeIBUTaThCs 1101
BIIMSIHUEM psijJia NPUYMH: CHIIBI TSDKECTH, BHEIIHETO JaBJICHHS, KallWULsIp-
HBIX CHJI, aJICOPOIIMOHHBIX CHJI, Pa3BHBAIOIIUXCS HAa MTOBEPXHOCTH pasjielna
TBEPABIX YAaCTHIl U BOJbI, IIPOMEpP3aHHs MOPOAIbI, NABJICHUS Ta30B U JIp.
[Tpn MHXXEHEPHO-TEOJIOTHYECKUX M THAPOTEOJIOTMYECKUX HCCIIETOBAHUIX
Yalie BCEro IMPaKTHYECKHH WHTEPEC NMPEICTaBISACT MEPEABHKCHUE BOJBI
IO/l BIIMSIHUEM CHIIBI TSDKECTH M PA3HOCTH HAIlOPOB.

YncneHHO BOJAOIPOHUIIAEMOCTh XapaKTEPU3yeTCsl TaK HAa3bIBAEMBIM KO-
s ¢urnmentTom pmsTparn K.

Koppuuyuenm ¢unempayuu upencraBiser coboil cKOpoCcTh (GHIib-
tpauuu (V) npu rpaauente Hanopa (l), paBHOM equHHIE

V=K-I (8.6)
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Bripaxkaror ko3duUIeHT QUIbTpari 0OBIYHO B CAaHTHMETpax B ce-
KyHIy Wid B MeTpax B cyTku. Koddduiuent GuabTpanuu HCIois3yercs
IPH TIOJICYSTE 3aMacoB MOA3EMHBIX BOJI, ONPEACICHUU MPHUTOKA B CTPOH-
TEJBHBIC KOTJIOBAHEI, TOPHBIC BRIPAOOTKU U BOJI03a00PHBIC CKBAKUHBI, IPU
pacueTe yTedeK BOJBI U3 BOJOXPAHWIIHIN, MPOCKTUPOBAHUU JPCHAKCH U B
JPYTHX CIIy4Yasix.

Jns onpenenenns ko3ddunueHTa GuUIbTpanuud TPYHTOB CYIIECCTBYIOT
TPHU TPYIITIBI METOIOB:

1) nonesvle — C TOMOIIBIO ONBITHBIX THAPOTEONOTHUECKAX paboT (OTKa-
YeK, HAJIMBOB H Jp.);

2) 1abopamopHule — Ha IPUOOPAxX Pa3TUYHON KOHCTPYKIINH;

3) pacuemmnvie — o smMmUpUuecKkuM HOPMyJIaM C HCHOJIb30BAHUEM J[aH-
HBIX FPaHyJOMETPUYECKOTO COCTaBa M MOPUCTOCTU TPYHTA.

Haubosnee moiaHy0 XapakTEpPUCTHKY BOJOMPOHHUIIAEMOCTH IPYHTA Jar0T
MOJICBBIC OTBITHBIC PadOThI. JlabopaTopHBIE METOIBI OMPEACICHUS KO3(-
¢unmeHTa GUIBTPALUKM XapaKTEPH3YIOT BOAOIPOHHIAEMOCTh OTAEIBHBIX
TOYEK BOJAOHOCHOTO ropu3oHTa. Onpenenenne Kodppuunuenta Guibrpanun
IO JaHHBIM T'PaHyJIOMETPUYECKOI'0 COCTaBa U MOPHUCTOCTU I'PyHTA ABJIACTCS
MPUOIMKEHHBIM U IPUMEHSIETCS TOJIBKO JJIS IECKOB.

8.2. Onpenenenne MVIOTHOCTH TBEPAbIX YACTHI MECYAHOT0 IPYHTA

ITnomuocmes meepovix uacmuy (ps) NOPOJBI — OTHOLICHHE MAacChl
TBEPABIX YacTuil (M) K 00beMy vacTui] mopomast (Vs):

m
_m 8.7
P = (8.7)

S

OmnpenensieTcsi Kak OTHOILIEHWE MAacChl YacTHIl K 00beMY BBITECHEHHOMH
UMM KHUAKOCTH. [Ipu 3TOM Ui ynaneHust aacopOMpOBaHHOTO BO3JyXa U
pacuJieHEeHHsl arperatoB IPYHT C BOAOH (CYCIIEH3WIO) KHIITAT HE MeHee
30 MUH JUIs1 IECKOB U CyIecel U B TedeHHe | 9 — JUIsl CyTJIMHKOB U TJIMH.

OmnpenencHue MIOTHOCTH TBEPABIX YACTHUIl HAYMHAETCS C MOATOTOBKH
o0pasIia, KOTOpOe BEJETCS B CIEIYIOUIEH TOCIE 0BATEIbHOCTH:

a) pa3MenpUYeHHe o0Opasa BO3IYIIHO-CYXOTo TpyHTa B (apdopoBoit
CTYIKE PE3NHOBBIM ITIECTHKOM;

0) otbop cpenmueit mpodsr Maccorr 100-200 r MeTomOM KBapTOBaHHA
(cM. paboty 7);

B) IpocenBaHue NpoObl Yepe3 CUTO C OTBEPCTUSIMH 2 MM (OCTAaTOK Ha
cuTe ApoOUTCS U COSAUHSETCS C OCHOBHOM Maccoil);
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r) oTOOp M3 IEPeMELIaHHOTO TPyHTa HABECOK HA [Ba MUKHOMETPa H3
pacueta 15-20 r nva 100 em® oGbema IIUKHOMETPA.

Jlanee B3BeHIMBAIOT XOPOLIO BHICYIIEHHBbIE MUKHOMETPHI M uYe€pe3 BO-
POHKY BBICBHINAIOT UCIIBITBIBAEMBIH TPYHT.

B nukHOMETpHI MPUMEPHO HA MOJOBUHY €MKOCTHU JOJIMBAIOT TUCTUILIU-
POBaHHYIO BOJY, B30AJNTHIBAIOT CYCIICH3HMIO M KHUIIATAT, HE JIOMyCKas pas-
Opbi3ruBanus B TeueHne 30 MuH. Bpems mcumcnsercs ¢ MOMEHTa 3aKuIa-
HUSL.

JlonuBaloT MUKHOMETPHI 10 MEPHOH 4epThl AUCTUIUIMPOBAHHON BOON U
OXJIKJAIOT MX B BaHHE C BOAOW 0 KOMHaTHOU Temmeparypsl (20 °C).
[MukHOMETp C CycneH3Hel NPOTUPAIOT U B3BELIMBAIOT ¢ TOYHOCTHIO 10 0,01 T.

BbuMBaOT U3 MUKHOMETpPA CYCHEH3HIO, THIATEIBHO ONOJIACKUBAIOT H
HAJIMBAIOT B HErO JUCTHJUIMPOBAHHYIO BOJY, BBIAEPXKAHHYIO IPH TOU K€
TeMIepaType, IpU KOTOPOW B3BEUIMBAJICS MUKHOMETP ¢ cycneHsuei. IIuk-
HOMETp C AUCTWLIMPOBAHHOM BOJOW B3BELIMBAIOT. Bce maHHBIE 3aHOCAT B
tabn. 8.1.

Ta6nuna 8.1. OnpenesneHne NJIOTHOCTH TBEPABIX YACTHII IECYAHOTO TPYHTA

T'urpo-

Macca | exommae Macca rpynra[Macca IHKHOMETPAI[ T o tocTs| Cpeatee 3Ha-

Ne nuk- BO3YIIHO cxas | € HOIPABKOI TBEPIbIX | YCHHE ILIOT-
HOMeT- | y:)lll"o . | M@ THTPOCKO- C TPYHTOM| . o ojofi| YACTHIl | HOCTH TBEp-
pa X nuyeckyro | WBOAOM | | rpyHTa, | ;BIX yacTHI
rpyHra My, r|Hocts W, My, T 3, Y Jent®
% BOIY Mo, T > r/em IPyHTa, T/CM

1 2 3 4 5 6 7 8

BennunHy TIIOTHOCTH TBEPBIX YaCTHUI] TPYHTA OMPEAEISIOT 10 (hopMyIie

m
p,=—Pw (8.8)
m0+m3—m2

rae Mo — mMacca rpyHra ¢ HOHpaBKOﬁ Ha rUrpoCKONMNYCCKYI0 BoAY, I';

m,
my=——o, 8.9
° 1+0,00W. ®.9)

ml — Macca prHTa B BOSHyIHHO'CyXOM COCTOSHHHU, T';

Wr - rnrpocxonuqecxaﬂ BJIAX)KHOCTD, % ([[J'IH JAaHHOTO prHTa peKOMeH-
I[yeTCf[ HpI/IHﬂTL 110 pe3ynLTaTaM npeuBapMTenLme I/ICHLITaHI/Iﬁ
W, = 2,5 %);
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m, — Macca MMKHOMETPA C BOAOM W IPYHTOM, T}

M3 — Macca MUKHOMETPa C BOJIOH, T;

Pw — ITIOTHOCTH BOAKI, paBHas | r/em’.

Tuzpockonuueckas 6na)xcHocmsd — BIAKHOCTh TPYHTa B BO3AYIIHO-
CYXOM COCTOSIHUH, T. €. B COCTOSIHHMM PaBHOBECHUS C BIAXKHOCTHIO M TEMIIC-
paTypoil OKpyKaromiero BO3ayxa.

OmnpezencHue IIOTHOCTH OJHON MPOOBI MPOU3BOIAT JBAXKIBI (HCIIOJb-
3YIOT JIBa MHUKHOMETpa). B KauecTBe mokas3atensi IIOTHOCTH HCIOJIB3YIOT
cpennee 3Hadenue. JlomycTumas pasHUId B 3HAYCHUSX CAMHHUYHBIX OIpe-
nenenuii — He 6onee 0,02 r/ens.

8.3. OnpeneJieHne MUIOTHOCTH CKeJIeTa MeCYaHOT0 TPYHTA
B PBIXJIOM H IJIOTHOM CJI0KEHUH

ITnomnocme cxenema nopoowt (py) — OTHOIICHHE MACCHI TBEP/BIX Ya-
ctuil (Ms) Kk 06bemy moposi (V):

=—= 8.10
P v ( )
WITH
Pu p
Py = = , (8.11)
w4 Pw  1+0,01-W
Ps

IJie p — IIOTHOCTB IIOPOJIBI, T/CM>,;

W — BI@XKHOCTH MOPO/IBbI B JIOJISIX €IMHUIIBI.

ITnomnocme nopoowt (p) — Macca eMHUAIBI 0ObEMa TIOPOJIBI TPH JaH-
HOM MOPHCTOCTH U BIAXKHOCTH

p=p, W +1). (8.12)

Bnasxcnocme opoapl XapakTeprU3yeT COAepKaHNuEe BOIBI B TOPHBIX IO-
ponax. Boma B moponax, Kak MpaBmjIo, BIHSIET HA Pa3UYHBIC CBOICTBA U
MIPEXKIIE BCETO HAa MPOYHOCTh MU COKMMaeMOCTh. OCOOCHHO 00JIbIOe 3Ha-
YeHne Cofep KaHue BOJBI MMEET IS TOPOM, PACTBOPHUMBIX B BOJE, U TJIH-
HHCTBIX.

Maccosasn enaxcrnocms (W) paBHa OTHOIIEHHIO Macchl Boasl (M) B OpO-
JIe K IOCTOSIHHOW Macce Mopo/Ibl, BRICYLIIEHHOH Ipu TeMueparype 100-105 °C:
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mB

W =—2.100%. (8.13)

C

OnpeneneHye IJIOTHOCTH CKeJETa IMECYaHOTO TPyHTAa HAUYMHAETCA C
MIPOCEUBAHUS €r0 B BO3AYIIHO-CYXOM COCTOSIHUHM 4€pe3 CHTO C OTBEPCTHSA-
MU 5 MM. BriroueHus kpynHee 5 MM yAaJsIOTCS.

MepHblif TUAHHAP B3BEIIUBAIOT ¢ TOUHOCTHIO 70 0,01 T U B Hero omyc-
KalOT Pa3pbIXJIMUTEIb, NMPEACTABISIIOMMHA co00H NPOBOJIOYHYIO CIHMPAJb, B
LEHTPE KOTOPOH MMEETCsl CTepKeHb. B mmmmHIp uepe3 BOPOHKY HEOOINb-
oIoM CTpyell HachIMaroT mecok. Ilocie 3Toro pas3phIXJUTENb, MEJICHHO
Bpallasi, BRIHUMAIOT U3 IMJIHHIpA.

KonmuecTBO HAachIMaHHOIO MECKa JODKHO JAOXOOUTH O METKH, yCTa-
HaBJIMBaroe 00veM obpasma (00seM 0Opas3a peKOMEHAYeTC s MPUHUMATD
paBHbIM 100 CM3). Hunuuap ¢ neckoM B3BELIUBAOT ¢ TOYHOCTHIO 10 0,01 T
U OTIPEIENAIOT MacCy MeCKa, 3al0IHNBIIETO JaHHBII 00beM:

m=m_-m

T ur !

(8.14)

rae My, —Macca QUINHAPA C TPYHTOM, T;

m,, — Macca LWIHHIPA, T.

[T10THOCTP CKeneTa Tecka B PBHIXJIOM CIIOXKEHHHU OTpeaensieTcs mo ¢op-
MyJie

Pamin = (8.15)

rjae M, — Macca IecKa IPU PhIXJIOM CII0KEHUM, T;

V — 00beM IUITUHIIPA, 3aHATOTO TIECKOM, oM’

s ompeneneHus INIOTHOCTH CKeJleTa TIecKa B IJIOTHOM CIIOKEHHU TIe-
COK B HIJIMH/P BBICHINAIOT HEOONBIINMH HOPUHSMH, MOCTOSHHO YIUTOTHSS
MyTeM MOCTYKHUBAaHUA MO CTEHKaM U AHY LIWIMHApA JIePEBSIHHON WIH Pe3u-
HOBOW TpaMOOBKO#. 3aIOTHEHHBIN A0 METKU MIHMHIP B3BEIIMBAIOT C TOY-
HOCcThIO 10 0,01 1. ITMOTHOCTH CKeneTa mecka B IJIOTHOM CIIOKEHHH OIIpe-
nersieTcs mo popmyie

m

= 8.16
pd max vV ( )

rae My, —Macca necka npu II0THOM CJIOKCHUM, T.
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OnsIT B 000MX CIy4asx HMOBTOPSIOT HE MEHEE TPEX pa3 M BBIYHCISIOT
cpemHee apupMETHYSCKOE 3HAYCHHE MHHAMAIBHOW M MaKCHMalbHOU
IUIOTHOCTEH CKelleTa mecka. Pe3ynbTaThl OMBITOB 3aHOCAT B Ta0II. 8.2.

Ta6auna 8.2. OnpenesieHne NIOTHOCTH CKeJIeTa MeCYAHOr0 IPyHTA

Macca, r
Howmep omnbita O0bem | IInotHocTh | CpenHee 3HaUEHHE
U COCTOSTHHE HHTHHPA obpa3- | ckenera |IUIOTHOCTH CKeJleTa
TpyHTa UHIHApa) IpyHTOM TPYHT | 110 cv® |rpynTa, r/em®|  rpymta, rem®

B peixiiom cio-
KEHUU

B nnotHOM
CIIOXKEHUH

8.4. OnpeesieHNe MOPUCTOCTH MECYAHOTO IPYHTA
B PBIXJIOM M IUVIOTHOM CJI0’KEHHH

Hcrnonb3yst pe3ysbTaThl ONPEASICHHS IUIOTHOCTH TBEPIBIX YaCTHI H
IUIOTHOCTH CKeJIETa IPYHTA, HOPHCTOCTh MECYaHOTO TPYHTa PACCUUTHIBAIOT
o popmyie (8.5). KoadpdurmeHt mopucTocTs omnpeaesietcs mo GopMysie
(8.4). Pacuer mpou3BOAUTCS ABAXKIbL, T. €. MUCIOJIB3YIOTCS 3HAUCHUS IUIOT-
HOCTHU CKEJICTA MECYAHOT'0 I'PYHTA B PBLIXJIOM U IUIOTHOM CJIOKCHUU. Pacue-
ThI IO ONPEACTICHUIO MAKCUMAJIbHBIX U MHUHUMAJIbHBIX IMOPUCTOCTH U KO-
3¢ GuIreHTa MOPUCTOCTH CBOIAT B Tab. 8.3.

Ta6nuna 8.3. OnpeneeHne MOPHCTOCTH MECYAHOTO TPYHTA

ITnoTHOCTH ITnoTHOCTH CKeneTa Koaddunuent nopucro-
3 Topucrocts rpyHTa
TBEPJIBIX Ya- TpyHTa, I/cM CTU ITpyHTa
CTHUII TPYHTA, | B PBIXJIOM | B IUIOTHOM | B PBIXJIOM | B IUIOTHOM | B PBIXJIOM | B INIOTHOM
r/em® COCTOSIHUH | COCTOSTHUH | COCTOSIHHH | COCTOSIHUH | COCTOSHHUH | COCTOSTHHH
1 2 3 4 5 6 7

8.5. Onpenenenne ko3ppuuuenta puabTpanun
1o IMNHpHYEcKUM popmysiam

OnbITHBIME  paboTaMM  yCTaHOBJIEHA 3aBHCUMOCTb K03 dunmenra
(GUIbTPaLK OT MEXaHHMYECKOTO COCTaBa IOPOJIbI, €€ MOPUCTOCTH U (HUIIb-
Tpyromeiicss uepe3 Hee Boabl. OmpeneneHrne KodpdunueHTa (GuUIbTpanyuu
TOPHBIX IOPOJ 110 TPaHYJIOMETPUUECKOMY COCTaBY SIBIISIETCS CaMBIM JIellIe-
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BBIM M IPOCTBIM METOAOM, AAIOIIUM JOCTaTOYHO YJOBIECTBOPHUTEIHHYIO
XapaKTepUCTUKY BOJOMPOHUIIAEMOCTH HEKOTOPBIX UX Pa3HOBUIHOCTEN.

OMnupudeckue (OpMyJIbl Yalle NPUMEHSIOTCS NPU THAPOTreosIorHye-
CKMX M3BICKaHMSX ISl HaYaJIbHBIX CTAaJUH NMPOEKTUPOBAHUS, KOTJa HEO0O-
XO/IMMO JaTh OOLIYI0 T'MIPOT€OJIOTHYECKYIO XapaKTePUCTHKY 3HAUYUTENb-
HOM IUIOIIAAH CO CPAaBHUTEIHHOM OIIEHKOH OTAENbHBIX Y4aCTKOB.

[Tpn neranpHBIX HCCIENOBAHHUAX 3TOT CHOCOO SIBJISETCS JOMOJHUTENb-
HBIM K TIOJIEBBIM MeToZaM. Ero crexyer ocoOeHHO IMHPOKO IPUMEHSTH IPH
JIETAJIHOM pa3Be/IKe MECTOPOXKACHUH MOJIE3HBIX HCKOMAEMbIX, HCTOYHHKOB
BOJIOCHA0)KEHHMSI, YIACTKOB I'MPOTEXHIMUECKOTO CTPOUTENHCTBA, KOTa Tpe-
OyeTcst OIpeneNuTh BOAONPOHUIIAEMOCTh TIOPO/I, 3aJIETAIONINX Ha OONBIION
VIO, TOTAA KakK JEeTalbHOE HM3YYEHHE €TO OMNBITHBIMH OTKAaYKaMu
MIPAKTUYECKH HEBO3MOXKHO.

[TpuBeneHHbIe HIDKE SMIHpHYecKHe (OPMYJIBI OCHOBaHBI Ha JAHHBIX
IpaHyJIOMETPHUUECKOT0 COCTaBa M MOPHCTOCTH I'PYHTOB O€3 y4ueTa CTPYKTY-
pBl TpyHTa U (U3MKO-XMMHUYECKHX IPOIECCOB, MPOUCXOJSIINX B TPYHTE
npu GuIbTpaMKM BOABI Yepe3 HEro, MOATOMY OHHM MOTYT HPUMEHSTHCS
JIMLIb ]ISl TIeCYaHbIX rpyHTOB. Mcnosnb3oBanue 3Tux GopMyI AJisl onpene-
JICHUSI BOJIOTIPOHHMIIAEMOCTH CBSI3HBIX CYTJIMHHUCTBIX I'PYHTOB, TakK K€ Kak
JUISI TPaBEJUCTBIX M TJICYHUKOBBIX TIOPOJ, HE MOXKET OBITh PEKOMEHIOBAHO.

Jlis meckoB pasHOTO cocTaBa JIydlIMe pe3yJbTaThl AaeT Qopmyra
H. U. 3ayepOpes. J11s IIIMHUCTHIX TIECKOB M CYIIECEH MOXKHO ITOJIb30BATHCS
dopmynoit Kprorepa. ®opmynsr Kprorepa, 3amapuna u Llynkepa wame na-
10T 3aHIDKCHHBIC 3HaUYCHHs KOX(QQUIMEHTa (QUIBTPALH 110 CPABHEHHIO C
OTIPE/ICTICHHBIMU B TIOJIEBBIX YCIOBUAX, MPHYEM 3TO 3aHIKCHHE OBIBAaeT
MEHBIIUM IS TTTHHUCTHIX TTECKOB.

®opmyna XazeHa NMpUMEHUMMA JUIS TIECKOB, JCHCTBYIOIIMHA TUaAMETpP
KOTOpPBIX KoJiebiercs B mpeaenax oT 0,1 mo 3 MM 1 ko3 PHUIINEHT HEOTHO-
POIHOCTH MEHBIIIE TIATH.

®opmyna XazeHa UMeeT CIeAYIOMHA BUA!

K=C-d2(0,7+0,03-t), (8.17)

rae dyp — AeficTByromMit AHaMeTp YacTHIil (IHaMeTp, MEHbIIE KOTOPOTO B
rpyaTe comepxxutcst 10 % gacTui o macce);
t — Temneparypa GuIbTpyIoeiics BoIpl;
C — sMmupudecKuii KO3PPUIUEHT YUCTOTHI U OJHOPOJTHOCTH IIECKOB,
BeruucisieMbIi o Gopmye O. K. Jlanre, B 3aBUCUMOCTH OT MOPH-
CTOCTH.
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C =400+40(n-26), (8.18)

rze N — MOPUCTOCTh TPYHTA, %o.

®opmyaa Ciauxrepa NpHMEHHMaA Ul MECKOB C NEHCTBYIOIIUM Ha-
metpoM ot 0,01 10 5 mm.

®opmyrna Cnuxrepa Juis onpeaeneHus koaddunrenra GuabTpanuy npu
temrepatype 0 °C umeeT cienyomuil BUa:

K =496-M-d3, (8.19)

rae M — ko3 PUIHMEHT, 3aBUCAIINNA OT MOPUCTOCTH M OMPEACISICMBIA O
Tabi. 8.4.

Ta6auna 8.4. 3aBucumoctb Kodhduumenta M oT NOPHCTOCTH

Ilopucrocts Ilopucrocts
n, % M n, % M
26 0,1187 37 0,3808
27 0,1350 38 0,4154
28 0,1517 39 0,4524
29 0,1684 40 0,4922
30 0,1905 41 0,5339
31 0,2122 42 0,5789
32 0,2356 43 0,6267
33 0,2601 44 0,6776
34 0,2878 45 0,7295
35 0,3163 46 0,7838
36 0,3473 47 0,8456

Jns mpuBenenus HaiineHHoro K k Temmeparype OIbiTa, HEOOXOIMMO
YMHOXUTh JaHHOE 3HAUY€HUE Ha BEIMYMHY TeMIleparypHoil nonpasku I[lya-
3EHIIS:

1=1+0,0337-t+0,000221-t>. (8.20)

®opmyaa Kprorepa npu temmeparype ¢uibrpyromieiicss Boasl 10 °C
BBITJISLINT CIEAYIOIUM 00pa3oM:

Ky =322—d?, (8.21)

(L-n)’

r7ie N — MOPUCTOCTb TPYHTA B JOJAX CANHHILIBL;
dq — neffcTByrommMil nMaMeTp, cM; onpexersercs no popmyne Kprorepa.
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dy=o—— (8.22)

rae N — gucino ¢pakiui, monydeHHbIX IPU aHATTN3E;
i — 1oJIst ydacTust ppaKiuy MOpsIKa | B cocTaBe rpyHTa, %o,
Oep. i — cpenHuii TuamMerp BpaxIuu, CM.

_ di + di+l

dcpAi 2

(8.23)

Yactuus! menee 0,01 MM npu BeraucsieHun 1o ¢popmyinam Kprorepa, kak
n o Qopmynam 3amapuna u LlyHkepa, ciexyer Opath 3a oqHy (pakumio,
YUUTBIBAsA, YTO OHM OOBIYHO PACIOJATAIOTCS HA MOBEPXHOCTH IIECUAHBIX
3€pEH M BXOJAT B COCTaB arperaTos.
®opmyaa 3amapuHa 1pu Temreparype ¢GuibTpyromeiicss Boasr 10 °C
UMeeT TaKOH BUJI:
n3
Ko = 5572—20L2 -d?, (8.24)
()

rze N — MOPUCTOCTh TIeCKa B AOJIAX €IUHHIIBL;
o — KO3 GUIMEHT, 3aBUCSIIUI OT MOPHCTOCTH W YYUTHIBAIOMINN POJIb
«MEpPTBOI1 BOABI», HE yYaCTBYIOMIEH B (PHIIBTPALIHH;
d, — meficTByrOIMIMI TUAMETP 11O 3aMapUHY, MM.

0=1275-15n. (8.25)

JlelicTByOmMil AUaMeTp

100

= ] N !
3 gl +Z gi In di
2-d, S5\d,—-d, d,

i-1

d (8.26)

rie g — Jois yuactusi ppakuuu ¢ pazmepom ot dp jio 0;
d, — auameTp HauMeHbIEH HpaKIUK, MM;
N — umcio ¢pakiuii, Ha KOTOPBIC pa3eiCH TPYHT JJIS pacueTa;
i — oyt yaacTus (hpakuy HOpsiAKa | B cocTaBe TpyHTa, %o
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di u di.y — HauGONBIIKMI ¥ HAMMEHBLIMH JUAMETPHI 3€PEH BO (HPaKIIUK
MOPSIIKA i, MM.
®dopmyna 3aMaprHa UMEET MPEUMYIIECTBO MO CPABHEHHUIO C JPYTUMH
(dbopmMyamMu B TOM, 4TO 00Jiee MPaBUIIPHO YUUTHIBAET BEPOSTHOCTD pacIpe-
JICJICHUS YaCTHUI] IIeCKa ¥ POJIb OTACIBHBIX MX TPYIIIL.
®opmyaa Lyakepa npu temnepatype QribTpyromeiics Boasr () nme-
€T CIIeAYIOUN BUA!

2
K = c[ij 1 (1+0,034-1), (8.27)
1-n) U
rie ¢ — KoappureHT GopMbl 3epeH, MPUHUMAaEeMbIH 110 Tab. 8.5;
N — HOPHUCTOCTh TPYHTA B JOJISIX €IUHHUIIBI;
t — Temneparypa ¢punbTpytometics Bopl, °C;
U — yzaenpHas OBEPXHOCTD, T. €. OTHOIICHHE CyMMAapHO# MOBEPXHOCTH
YacTUIl JaHHOI'O TPYHTAa K CyMMapHOH NOBEPXHOCTH IPyHTa, CJIO-
KEHHOT'0 YaCTHLIAMH JUaMeTpoM 1 MM.

1

3.0 < d, d
U= Ly L= < 8.28
2-d, ;g'ln —Ind_, (8.28)

Ta6nuna 8.5. 3nauenus koddpdpunuenta c

XapakTep necka c
PaBHOMEPHO 3epHUCTHIN MECOK C OKATAHHBIMH TJIaIKHMH 3epHAMU 1160
PaBHOMEPHO 3EpHUCTBIIT IECOK C YITIOBATHIME C1a00 OKaTaHHBIMHU 3ePHAMHU 680
HepaBHOMEPHO 3epHHUCTBIII IIECOK C OKATAaHHBIMHU 3ePHAMHU 580
HepaBHOMEPHO 3epHHUCTBIII IIECOK C YITIOBATHIMH ILIEPOXOBATHIMH 36pPHAMH 340

IMpeumymectBo Gopmyisl LlyHKkepa 3akiodaeTcsi B TOM, 4TO HPHU pac-
4yerax yuuTbIBaercs (hopMa 3epeH U CTeleHb OTHOPOJIHOCTH TIecKa.

®opmy.aa 3ayepbpes npu Temieparype puabrpyromieiics Boasr 10 °C
HUMEET TaKOU BUJI:

n3

(1-ny

rae  — sMmmupuyecKui Kod(QuIueHT, 3aBUCAIINA OT OTHOPOIHOCTH U
KPYITHOCTH 4acTHIl Tiecka u paBHbIA OoT 1 150 10 3 010 (oOwraHO
2 880-3 010);

K1o =B d127 ) (8-29)
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di7; — AMamerp, MEHbIIEe KOTOPOTO B TpyHTE comepkutcst 17 % dactui
0 Macce, MM.
®dopmyna 3ayepOpes TpUMEHHMa JUIsl ONpeAeieHHs KodPHUIueHTa
GMIBTpAlN MENKO-, CPEIHe- U KPYMHO3EPHHUCTHIX, YUCTBIX U TIMHHUCTBIX
MECKOB.

8.6. Onpenenenne ko3puuuenta GuIbTPanUM MO pe3yJbTaTam
JIa00PATOPHBIX HCNILITAHUI TPYHTOB

JlaGopaTopHbIE METOIBI MOXHO Pa3IeIUTh Ha METOIBI OMPEACIICHIS KO-
s unrenta GUIBTpaIK PU TIEPEMEHHOM U TTOCTOSTHHOM HaIoOpax.

Omnpenenenne ko3¢pduuuenta ¢GuabTpauUMd MNPH NepPeMEHHOM
Hanope ¢ nomoiubio Tpyoku Kamenckoro. IIpubop mpexnazHaueH mis
olpeesIeHUs TPUOIIIKEHHBIX 3HaueHUH KoddduueHTa GuibTpanuu nec-
YaHBIX MOPOJA HAPYLUIEHHOro cilokeHus. CxeMa yCTaHOBKU NpHUBENEHA Ha
puc. 8.1.

VcnibiTanust IpOBOAT CIEAYIOIINM 00pa3oM. Y CTaHaBIMBAIOT TPYOKY B
OaTapeifHBIN CTakaH W 3arpy’aroT HCIBITHIBAEMBIM T'PYHTOM Ha BBICOTY
10 cm.

HarmosHenne TpyOKH MECKOM MPOU3BOJIAT CIOSMHU 1O 2—3 CM M COMNPO-
BOX/IAIOT JIETKOM TpaMOOBKOHM M HACKHIIICHUEM BOJIOW, JJIs 4ero B Oarapeii-
HBII CTaKaH MMOJUIMBAIOT BOJYy B TAKOM KOJIMYECTBE, YTOOBI €€ YPOBEHb OBLI
BBILIIE YPOBHS 1ecka B TpyOke Ha 1,0-2,5 cM, M 0)KMJAalOT MOMEHTa IOsBIIe-
HUSI B TPYOKE CJI0st BOJBI 3—5 MM.

Puc. 8.1. Tpy6xa KameHckoro:
1 - crexisHHas TpyOKa; 2 — cocyn
JUTst BOAIbI; 3 — IITaTuB; 4 — ceTka
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B 1pyOKy cBepXy HaIMBArOT BOAY O YpOBHS Ha 1-2 cM Beime geptsr 0.
Jlanee BbIHMMAIOT TpYOKy M3 OarapeifHOro crakaHa M 3aKpeIUIIIoT ee Ha
mraruee. OTMEYaIOT BpeMsl IOHIKECHHUS YPOBHS BOJIBI B TPYOKE OT JieNeHus
0 no nenenuit 3, 5, 8 cM. B koHIe onbITa 3aMEPSIIOT TEMIIEPATYPy BOABIL.

Koappuunent Gpunprpanun onpeaenstor no popmyie

K = 804-L (ij (8.30)
T '(h

rae L — mvaa myta QuiabTpanuy (TONIIWHA CIIOS TIecKa), CM;
T — BpeMsi IOHWKEHHSI YPOBHSI BOJIbI B TpyOKe oT nenenusi 0 10 AeneHuid
3,5,8c¢M,c;
S — BeMuMHA IOHMKEHUsI YPOBHSI BOJIbI B TPYOKe 3a Bpems T, cM;
h — nepBoHaYanbHBIN HATIOP, CM;

f (%) — (hyHKIHS, 3aBHCSIIAs OT OTHOMIEH!s S / h.

S S
{(2)nfa-). o5

Bce naHHble, monyueHHbBIE B Ipoliecce ompeaeieHus kodduunenra
(uIbTpaLMK, 3aIKCHIBAIOT B Ta0J. 8.6 U 110 HUM ONPEAENSIOT Cpe/lHee 3Ha-
yeHue kodppuunenra GpuibTpanmu.

Tab6auna 8.6. Onpenenenne kodpdpuumenTa GUILTPALMH € TOMOIIBIO
Tpyoxu Kamenckoro

Ilep- Cpenuuit
BOHa- Ilonn- | Bpewms Amna Koo K03 du-
Ne MyTH ¢unuent
qaJib- KEHHUE Gbunb- S S LUCHT
OIbI- o — | f|= bub- ¢ub-
HBIH YPOBHS | Tpauuu | h h ¢unbTpa-
Ta TpalMu | Tpauuu
HArop S, cm T, c un Kep,
I, cm K, m/cyT
h, cm M/CyT
1 2 3 4 5 6 7 8 9

[ToydyenHoe B mpoiiecce OmbITa 3HaYeHUe Kod(dummenTa GpuibTpaun
npuBoautcst K temneparype 10 °C myTem JeneHusi Ha TeMIepaTypHYyIO mMo-
MPaBKy

1=0,7+0,03-t. (8.32)
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Omnpenenenne ko3pdunuenta GuIbTpaud NPH NOCTOSIHHOM
Hanope ¢ nomombio npudopa K®-01. [Ipubop npeanaszHayeH amust onpe-
nenenust ko3 punrenra GuIbTpaUnuy NeCYaHbIX IPYHTOB C HAPYILICHHOW 1
HEHapyIEHHOH CTPYKTYpOW HpH INOCTOSHHOM rpajueHTe Hamopa. Cxema
npudopa npuBeieHa Ha puc. 8.2.

Puc. 8.2. ITpu6op K®-01:
1 — CTeKJITHHBIA MEpHbIN 6aJIOH; 2 — BepXHssI My(dTa;
3 — BepXHsA CeTKa; 4 — HUKHSIS CEeTKA,
5 — MeTaJuTHYeCKHi IUHAP; 6 — HIDKHSS MydTa

VcnpiTaHus IPOBOMAT B CICAYIOIIEM MOPSAKE. Y CTAHABIMBAIOT TPYOKY
B OaTapeilHbI CTaKaH W 3arpy>KalOT UCIBITHIBACMBIM TPYHTOM Ha BBICOTY
METAJUIMIECKOTO [IJIMH/PA. 3aN0IHEHUE TECKOM MPOU3BOMIAT aHAJIOTHYHO
onbITy ¢ TpyOkoit Kamenckoro. Ecim TpebyeTcs onpenenuTs K03 HUITHEHT
¢bunpTpanuu B 00pasie ¢ HEHAPYIICHHONH CTPYKTYpPOU, TO TpyOKY BIABIIH-
BalOT B rpyHT. [lociie 3anoJHeHHs] HUINHIPA TPYHTOM Ha HETrO MOMELIAl0T
CeTKy W HaJIeBAIOT BEPXHIOIO My(]Ty. 3armoNHIIOT MEPHBIH OAJJIOH BOIOM,
NpeABapUTEIbHO HM3MEPUB €€ TEeMIIeparypy, 3aKUMAalOT €ro OTBepCTHE
OOJIBIIMM TAJIBIIEM U, OBICTPO OTMPOKWHYB, BCTABIISAIOT B BEPXHIOI My(TY
TaK, 9TOOBI TOPIIBIIIKO OAJIIOHA COMPUKACAIOCH C JIATYHHOW CETKOM.
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B TakoM BuIe MepHBIH 0a/uIOH aBTOMATHYECKH MOANEP)KHBAECT HaX
I'PYHTOM IOCTOSIHHBIM YpOBEHb BOJbI — 1-2 MM. OTMEYaIOT 1O IIKaie ypo-
BEHb BOJIBI B MEPHOM OaJlJIOHE M 3aCEKaloT BpeMsl (IJIs1 CpelHE3EPHUCTHIX
neckoB — He MeHee 50-100 ¢, s rmuaucteix — 250-500 c).

Koappuunenr ¢unprpanmu (M/CyT) mpH TeMIepaType OIbITa BBIYHC-
JISTIOT 10 popmyIie

K:W'_864, (8.33)
T-F-l

rae W — 06beM BoIbl, IPoGHIBTPOBABLIEiics 3a BpeMs T, CM-;

T — Bpems GUIBTpaIyH, C;

F — mromap monepedHoro cedenns Tpyoku (F = 25 cv?);

| — rpaguenT Hamopa.

OIBIT HOBTOPSIIOT HECKOJBKO pa3, IaHHbIe HaONIOACHMI 3aHOCAT B
Tabn. 8.7 ¥ MO HUM BBIYUCIIOT CpeJHee 3HaueHHEe KOd(pHUIUEHTA (HIIb-
TpaLHH.

[MToxyuennoe B mpouecce onbITa 3HaYeHUE KOd(pdHuneHTa QuIbTpauuu
npuBoautcs kK Temneparype 10 °C myTem JeneHusl Ha TeMIepaTypHYyO Io-
MpaBKy, HOIy4YeHHYO 1o hopmyse (8.32).

Ta6nauna 8.7. Onpenenenne koddduuuenTa GUIbLTPALMM ¢ IOMoLIbI0 Npuoopa KP-01

Ne Bpewms Obem ILnomans Koo Cpenuuit
hub- CeyeHHs I'paguent K03 dunmeHtT
OIbI- BOZIBI eHT (uIIbTpa-
Ta TpAUKK |\ TpyOKu F, Harnopa | 1 K, m/cyT ¢unpTpanun
T, c ’ oM? ? Kep, M/CyT
1 2 3 4 5 6 7

ITo oxoHuanuu JlabopaTtopHOil pabOTH HEOOXOAUMO CONOCTABUTH JaH-
HBIE ompeneneHus koddduurenta GuIbTpaluy pacueTHBIM METOJIOM C pe-
3yJIbTaTaMu J1a0OpaTOpHBIX HcmbITaHMK (Tabn. 8.8), BeIOpaTh Hauboiee
npuemieMyo GopMmylly s onpenesieHHs Koddduuumenta QuibTpanun
[IeCYaHOTO TPYHTA.

Ta6nuna 8.8. PesyabTarhl onpeaeneHuii kodgdunuenta GpuibTpanuy rpyHTa

HanmenoBanue metonia onpeaeacHus Cpennmuit ko3¢ dunuent ¢pumprparmu K,
K0d(dunrenTa GUIbTpaLUU IPYHTA m/cyT (npu Temueparype 10 °C)
1 2
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BOl'lpOCLI AJIsA CAMOKOHTPOJIsA

1. Yro Takoe mopucTocTh W KO3 HIMEHT mopuctocTH rpyHrta? Mx
NPaKTHYECKOE 3HAUCHHE.

2. IIpuBecTn pacueTHble GOPMYIIbI ISl ONPEICICHHs TIOPHUCTOCTH U KO-
s uIMeHTa TOPUCTOCTH, NOSICHUTH BEJIMYMHBI, BXOASIINE B HUX.

3. UTo Takoe IIOTHOCTh TBEP/bIX YaCTHUIl TPyHTA?

4. KakoB MOpsiIOK UCTBITAHWN HPU ONPEAEICHUH TUIOTHOCTH TBEPABIX
YaCTHI] IECYaHOTO TpyHTA?

5. IIpuBecTn pacdeTHy0 (popMyITy AL ONPENCIICHHs TUIOTHOCTH TBEP-
JIBIX YaCTHI] IPYHTA, TOSICHUTH BEJINYMHBI, BXOISIINE B HEE.

6. UTto Takoe rUrpocKonHIecKas BIaKHOCTh TpyHTa?

7. Jlatb ompejeneHue MIOTHOCTH CKeJeTa IPyHTa, MOSICHUTD ee IPaKTh-
YeCcKOe 3HaueHHe.

8. Uro Takoe miuoTHOCTH ckejera rpyHra? [Ipn Kakux CIOXKEHHSX Iec-
YaHOTO I'PyHTa OHA ompesenseTcs?

9. KakoBa mocieaoBaTelbHOCTh UCIIBITAHUHA MPH OTIPEIENICHUH TIOTHO-
CTH CKeJIeTa IIECUYaHOTO IPYHTA B PBHIXJIOM CJIOKEHHHU?

10. KakoBa mociieoBaTeIbHOCTh MCHBITAHUH TIPH ONPEAEICHUH TIJIOT-
HOCTH CKeJIeTa IIeCYaHOT0 IPYHTA B INIOTHOM CJIOXKEHHH?

11. Yro Takoe BOAONPOHHUIIAEMOCTh IPyHTa?

12. Nate onpenenenue ko3¢ umnuenty ¢unprpamuu. Ero npaktuyeckoe
3HauYCHHE.

13. Metons! onpeneneHus ko3¢ GuIreHTa GuiabTpaum.

14. JIst yero CiIy>KUT TeMIlepaTypHas MonpaBKa.

15. TTosicuuth Ha3HaueHue TpyOku KameHCKoro u ee ycTpoHcTBO.

16. ITopsinok npoBeeHus ONbITa C oMoLIbio TpyOKkH KameHckoro.

17. IlpuBecTtr pacuerHyto ¢opmysy KaMeHCKOTO M HOSICHUTH BEJIHYH-
HBI, BXOJSIINE B HEE.

18. Kak Bbluncisiercst TeMneparypHas nornpaska k Gopmyne Kamencko-
TO | 7SI 9E€TO OHA CITYXKHT?

19. Tosicuuth HazHaueHue mpudbopa KP®-01 u ero ycTpoicTBo.

20. TTopsimok pOBEACHHS OTIBITA C TIOMOIIBI0 mprbopa Kd-01.

21. TlpuBecTH pacueTHYIO (GOpMyiy IS onpeaeicHus KoddduineHTa
¢unpTpanuu ¢ nomonipio mpubopa K®-01 u MosCHUTh BEMMYWHBI, BXOJIS-
iye B Hee.

22. Kak npuBectd K03 GHULIMEHT (QUIBTPALNH, TTOJYYSHHBIN IPH TEM-
neparype omeita ¢ nomolusto npudopa Kd-01, k remneparype 10 °C?
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JIaGopaTopuas paGora 9. U3YYEHUE BYPOBOM TEXHUKH,
METO/JWKHU BBINIOJHEHUSA BYPOBBIX PABOT U OITUCAHUS
HUX PE3YJBTATOB

Lean padorbr: 1. O3HAKOMHUTBCS ¢ OCHOBHBIMH METOAWKAMH BBITIOJTHE-
HUsI OypOBBIX paboT. 2. M3yuuTh COBpEMEHHYIO TEXHHKY, NPUMEHSIONIYIO-
Cs1 TIPH BBITIOJIHEHUU OyPOBBIX PadoOT.

Matepuanbl: OypoBoe obOopymoBaHWe, OypoBas TEXHWKA, METOIMYeE-
CKHe YKa3aHUs.

IIpoxoaka cKBa)KHH M TOPHBIX BHIPa0OTOK. Pa3Bei04YHbIE CKBaXKHUHEI
3aKJIaJIBIBAIOTCS 110 CTBOPY B HauOoJiee XapaKTePHBIX TOYKAX PEYHOH IO-
JUHBI (KOpEeHHOW Oeper, HaaImoWMeHHbIe Teppachl, CTapHIla, IMokiMa U T. 1.).
[Tpn HEOOXOIUMOCTH JIOTIOJHHUTENIHHO YCTPAWBAIOTCS T'OPHBIE BHIPAOOTKH
(urypdbl, pacUMCTKH, 3aKOITYIIKH).

Puc. 9.1. DnemeHTHI OYPOBOil CKBaXKHHBI:
1 - ycTbe; 2 — cTeHKH; 3 — CTBOI;
4 — 3aboit

KonuvecTBo CKBaXXHMH M BBIPAOOTOK 3aBHCUT OT CJIOXKHOCTH T'€0JIOTHYC-
CKOTO CTPOCHUSI U MacCIITaba CheMKH.

BypoBble ckBaxuHbl. bypoBoit ckBaxkuHo# (puc. 9.1) Ha3BIBAIOT ITH-
JMHAPHYECKYIO BBIPAOOTKY B 36MHOW KOpPE, XapaKTepU3yHOILIYIOCs OTHOCH-
TEJIbHO MaJIbIM JAUAaMETPOM TI0 CPABHEHHUIO C €€ TIyOHHOM.
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OOBIYHO OypEeHHE COCTOMT M3 TPEX OINEPAIHA: pa3pyIICHUS TIOPOJIBI 3a-
0051, yaJeHusl pa3pylICHHON TOPOJBI U3 CTBOJA, KPEIUICHUS! CTCHOK CKBa-
JKHHBI.

[o BuIy mpUMEHSIEMON SHEPTUH PA3IMYAIOT [BA BUAA OYPECHHUS: PYIHOE
U MEXaHHYECKOE.

Pyunoe OypeHue mpuMeHseTCs NMPU OYPEHUU Pa3BEIOYHBIX CKBAKUH
riryouHo# 10 10 M 1 guameTpom ot 25 10 150 MM, B OTAAJICHHBIX U TPYA-
HOJIOCTYITHBIX MecTax (Oepera m pyciia pek, 3a00JI0YeHHbIE y4acTKH, OTO-
pOIBI U T.A.). B 3aBUCHIMOCTH OT THIIa W COCTOSIHHS IIOPOJ HCIOIB3YETCS
CIENYIONINIA MMOPOJAOpa3pyIIAONIMA WHCTPYMEHT: OypoBas JIOXKa, CITH-
paBHEIN Oyp (3MEEBHUK), )KEITOHKA, TOJIOTA PA3IMYHOTO THIIA.

B paiione mpakTuku mpeoOIaaloT MITKHE yCTOHYHMBBIE TIOPOJIBI, Cle-
JIOBaTEIbHO, Py4HOE OypeHHe OCyIIECTBIsIETCS] OypOBOH JIOKKOW Oe3 Kper-
JICHHSI CTEHOK CKBaXXHHBI. BypoBoli cHapsn (puc. 9.2) cocrouT u3 OypoBoi
JIOXKKH, OyPUIILHBIX TPYO ¥ MIAPHUPHOTO XOMYTa, KOTOPBIA YKPEIUIICTCS Ha
OypWJIBHBIX TpyOax Ha BBICOTE TPYAM 4YeloBeka. bypeHue ocyriecTBisercs
BpalllcHHEM IIAPHUPHOTO XOMYTa IO XOJy YaCOBOW CTPEJIKH C OJHOBpE-
MEHHEIM MPIDKATHEM ero K 3aboro. [lo Mepe HamoiHeHHs OypOBOi JIOKKH
€€ M3BJICKAIOT Ha TOBEPXHOCTH 1 OCBOOOKIAIOT OT ITOPOIBL.

Puc. 9.2. Pyunoe Oypenue:
1 — mapHUpPHEIA XOMYT; 2 — OypUIIbHBIC TPYOBI;
3 — OypoBas n0xKa
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MexaHnuyeckoe OypeHue. B 3aBHCHMOCTH OT CHOCOOOB pa3pylIeHHUs
MOpoAbl 320051 MPUMEHSIOT BpaliaTeabHoe (POTOPHOE, KOJIOHKOBOE, IIHE-
KOBO€), YAapHOE, THAPOJMHAMIYECKOE, BUOPAIIMOHHOE U ApYroe OypeHue.

Bo Bpems yueOHOW IpakTHKM MeXaHHYeckoe OypeHne HeoOXoIuMo
MIPOBOIUTH arperatroM BuOpoOypeHuss ABB-2M. OH mnpenHazHadeH yis
MIPOXOJIKH Pa3BEJOYHBIX WH)KEHEPHO-TEOJOIMYECKUX CKBAKHH B IOpPOJAX
I-VI1I kateropuii no OypumMocTH BUOPALMOHHBIM U yIapHO-KaHATHBIM CIIO-
cobamm.

BubpoOyposoii arperar ABB-2M (puc. 9.3) COCTOUT U3 CICAYOIIUX
OCHOBHBIX Y3JI0B: 0a30BOro aBTOMOOMJISI, paMbl, KOPOOKH 0TOOpa MOIIHO-
CTH, Pa3JaTOYHOrO PeIyKTOpa, JeOCIKH, MauThl, OOPHI MAYThI, BHHTOBOI'O
MOJ/bEMHUKA MauyThbl, TallCBOH OCHACTKH, BHOPONOIPYXKATEIs, CHUCTEMbI
yIpaBJeHUs, AJIEKTpooOopynoBanus. CTOYHMKOM SHEPruu Ui NPHBOJA
BUOPOMOTpY)KaTessl M AJIEKTPOJIBUraTeNs MOJbEMa MauThl CIYKHT CHH-
xponnblii reneparop ECC-81-6M momuocthio 20 kBT u HampspkeHHeM
380 B.

"

—_ |
: \,

Puc. 9.3. Bubpobyposoii arperar ABB-2M:
1 — BUHTOBOM MOJJEMHHUK MauThl; 2 — TAJIEBbIN 0J10K; 3 — BUOPOMOJIOT; 4 — MayTa;
5 — onopa mauTbl; 6 — rereparop; 7 — nebeaka; 8 — 6a30BbIi aBTOMOOHIIB

Bubpaunontoe OypeHre 0CHOBaHO Ha BHEJIPEHUH B IIOPOY KOJIBLEBOTO
HAKOHEYHHKA — BHOpo30oHIa. Bubpo3onn npezacrasisier coboi TpyOy aua-
merpoM 40-200 mm, amuHoi 0,5-3,0 M. ITo Bcelt mmmHe Tpyda MMeeT oaHy
npope3b I OYUCTKU 30HIA OT IOPOJbl; HIDKHUN KOHEI TPyObl cHabXeH
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KOJIBLIOM C OCTPOW pexylled rpaHplo. BHeapeHne B rpyHT TakOTO HAKO-
HEYHUKA MPOUCXOTUT Oarofaps TOMy, 4TO MOJ AEHCTBHEM BHOPALIUU 30H-
Jla B OYECHb CHJIBHOM cTerneHu ociiabeBaeT 1000Boe 1 OOKOBOE CONPOTHUBIIE-
HHE TPYHTa ¥ 30HJ IOA JEHCTBHEM COOCTBEHHOT'O Beca M Beca BHOpaTopa
MOTPY’KaeTcsl B TPYHT. Boironueiiniasi riryonaa OypeHHUs] 3TUM CIIOCOO0M —
15-20 m. K Henmocratkam BHOpanMOHHOTO OypeHMs CIELyeT OTHECTH da-
CTHUYHOE HapYIICHHE €CTECTBEHHON CTPYKTYpHI TPYHTA.

Texnnueckasi XxapakTepucTuka sudpoarperata ABb-2M

TITYOMHA CKBAMKIH ...eeuvviesiiieieeesirtesieeesireesiseesineesinesssneessneessseessneesineens 10 40 M
Ha9aabHBIA JHAMETD, MM ...ecvveiereieresreesseasseeseesseessaesseessesssnsssessesssessseesseenes 219
BB T'A3-66
OCHOBHOM PAOOUMIT OPTAH......veviviieeiieriiireniesrcsiesieeiee e BuOpomosnor Bb-7
Hucnmo yaapoB OYPOBOTO CHAPSIA B CEKYHITY «vvuvveerurersreeerreesieessneesineesnees 25
[ PY30TIOBEMHOCTD JIEOCIIKH, T ...uveeuversrerseeseeesseassesssesnessseesseensesssessesssesssens 4.0
I PY30TOABEMHOCTD MAUTBL, T ...vveeuveresrreasseressneassesassneassesessnesssesessneesenane 12,0
BEICOTA MAUTBI, M .uuvvviieeieeiiiiiirrieeeeesseintreeeeesssssssssssessssssnstssssessessinsssssseeses 7,5
| 05) 1201 SR OT TSTOBOTO JBHUTATEIIS

aBTOMAIIIMHbI

I'aGapuTHbIC pa3Mepbl B TPAHCIIOPTHOM HOJIOKEHHH, MM:

1611t RS S 7500
18071020 5 ;U U TP T PR P PP PP 2350
1235 (10 1 v F PSP U PP OPPPPPPPR 3400
A BT TR R 6,3

VYcranoBka poropHoro Oypenust YPB 2,5A (puc. 9.4) npeanaszHayeHa
Uil OypeHnsi Teo(IM3NUECKHX M CTPYKTYPHBIX CKBAKHH BpaIlaTeIbHBIM
CHOCOOOM C MIPOMBIBKOH, IPUMEHSETCS [T OypeHNUs CKBaXXHH HA BOAY.
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Puc. 9.4. YcranoBka potoproro 0ypenus YPB 2,5A:
1 — aBTomaccu 3WUJI-131; 2 — Hacoc 6ypoBoi; 3 — KOpoOKa repenad;
4 — runpomomkpar; 5 — nebenka nByxOapabaHHas; 6 — MEXaHH3M [OJAYH C IPUBOIOM;
7 — MauTa; 8 — BepTIIOT ¢ TpaBepcoif; 9 — Beaymias mrranra; 10 — potop;
11 — moct ynpasnenust; 12 — nmoacTaBka st OypHIIbIINKA;
13 - rmaBHas TPAaHCMUCCHS;
14 — Gammaku mox koneca; 15 — pama;
16 — xopobOka 0TOOpa MOIIHOCTH

VYcranoBka poropHoro Oypenusi Titan Compact 60 (puc. 9.5) Tarke
npeAHa3sHa4deHa A1 OypeHHs] reo(HU3MIecKuX W CTPYKTYPHBIX CKBa)XMH

BpamaTeIbHBIM CIOCO0OM C POMBIBKOM, IPUMEHSETCS A1l OypeHHs CKBa-
JKUH Ha BOJY.

120



R

Puc. 9.5. Byposas ycranoska Titan Compact 60

TexHuyeckasi XapaKTepucTuka 6ypoBoii ycranosku Titan Compact 60

MakcuMasnbHbIi HAYATBbHBIA TUAMETP AOTOTA, MM ..eeevvrarrreaneeeireanseresens 300
TIIYOUHA OYPEHHST, M ..ouviviiviiiiieiieieisr s sve st sn 200
YacroTa BpalieHus MIHHICIS, 00/MUH:

(19107015 22110 ) : CRRRRRRR R
|l nnamazon
VYcunme mogaun, Kr:

BypoBoe o6opynoBanue. Ilukodyp — 5T0 mopoaopaspyliarolinii WH-
CTPYMEHT, KOTODBIH HCIMONb3yeTcss Al OypeHUs B MSATKHX, CPEAHUX M
TBEpABIX MOpoJax. OTO TJIUHHUCTO-NECUAHbIE, MEPIeIHCThle OTJIOKEHHS.
Byp pacronaraer BBICOKOH CKOPOCTbIO OypeHHs, KOTOpas B OTIEIBHBIX
ClTydasix Jake BBIIIE, 9eM MPU pa3paboTKe C MIapOIIKOMH.

OO6opynoBaHHe TaKKe NMPUMEHSETCS Ul PACIIMPEHHs y3KOrO CTBOJIA
CKB&)XKUHBI, 11 pa30ypHBaHUs NMPOCIOEK U3 IIEMEHTA, METANIMYECKUX Ha-
cTei ocHacTKK 00cagHO# KOMOHHEL. KpoMe Toro, HHCTPYMEHT MCTIONIB3YeT-
Cs1 IIPH TIOATOTOBKE K ITPOBEJCHHUIO JIOBIIILHBIX OIEpalyi.

[TukoOyp COCTOHMT M3 CTANBHOIO KOPIyca M HECKOJBKHX JIomacTed (Mx
KOJIMYECTBO COCTABJISIET OT JABYX JIO IIECTH), apMHUPOBAHHBIX aJIMa3HBIMU
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WM TBEPIOCIUIABHBIMU TIacTHHaMu (puc. 9.6). Jlomactu omuHAKOBBIE TIO
(dbopMe u pa3Mepy; U3TOTOBJICHBI B BUJIC UK C 3a0CTPCHHBIMH T'PaHIMU.

Byp ucnonb3yercs s OypeHUs: ¢ MPOMBIBKOM, MO3TOMY B €ro KOPITYC
BCTPOCH CIICHUANBHBIA KaHad (MM CUCTEMa KAaHAJIOB), MpEAHA3HAYCHHBIN
IUTS BEIBOJIA TPOMBIBOYHOTO PACTBOPA B MECTO PACIOI0KEHUS PE3IOB.

Puc. 9.6. I[TuxoOyp Juis OypeHHUs CKBaXKMH

[TukoOypsl M3rOTaBIMBAIOTCS B OOJBIIOM pa3HOOOpa3uM BapHaLWH.
Tak, OHM OCHAIIAOTCS TBEPIOCIDIABHBIMH WJIM aJMa3HBIMH Pe3aMH B 3a-
BHCHUMOCTH OT Ha3HadeHHsA. C y4eToM KOHCTPYKIHH YCTPOWCTBA OBIBAIOT
HECKOJIbKUX THIIOB.

Hanpumep, mapomieunbie HHCTPYMEHTBI HAXOJIST IPUMEHEHHUE TIpH OY-
PEHHU B TBEPIBIX TPYHTAX C MPOCIOWKAMHU W3 TMOPOJA CPEAHEH KPEHOCTH.
[pu paboTe ¢ MATKUMH IIACTUYHBIMH TPYHTAMU C TPOCIOWKAMHU U3 MOPO/T
CcpelHed KpEemoCTH HMCHOJb3YIOTCS IJIOCKHE M AIUTUNTHYECKUE KOHCTPYK-
mun. [Inkobyp HoBukoBa, KOTOPHIH OTIHYaeTCs MaJCHBKHMH pa3Mepami,
TaKXKe MCIOJB3YeTCs U Pa3pabOTKH MATKUX TOPO.

YcrpoiicTBo A U3BJAeYEHMS KEPHA — 3TO HMHCTPYMEHT, KOTOPBII
MO3BOJISIET OBICTPO, aKKypaTHO OTOPBATh 0Opasel] TPyHTa I MCCIeIoBa-
HUS, a 3aTeM HAJEKHO yIep)KaTh ero B KOJIOHKOBOH TpyOe, BIOCIECACTBUN
n3Biedb. Ero gemator B cemMu pasmepax: oT 73 mo 168 mm. I'maBHOe mpe-
HUMYIIECTBO JIOJIOTa Ui 0TOOpa KEpHA — 3TO BO3MOXKHOCTh MOJIYYHTH MO-
HOJIUT TPYHTA, YTO KpalHE BaYKHO JIJISl €0 KAYECTBCHHOM OICHKH.

HHCTpyMEHT UCTIONB3YyeTCs BMECTE C KOJIOHKOBEIME TpybOamu. Ilocien-
HHUE MOTYT OBITh OJIMHAPHBIC, IBOMHEIC U TPOUHBIC, & TAKXKE 00JIee CIIOKHOU
KOHCTPYKIIMM — JIBOWHBIC, Yy KOTOPBIX MOXKHO CHSTh KEPHOIPHEMHHUK.
DTO 3HAYWT, YTO JJIsl OJTYyYCHHs 00pa3ia J0CTaBaTh BCE TPYOy U3 CKBAXKH-
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HBI He Hamo. CTaHmapTHEIE TPYOB! MPUHATO MCIONB30BaTh IPU 00YCTpPOii-
CTBE HEMTyOOKMX CKBa)KMH, TOTJIA KaK JUisi 00Jee CI0KHBIX MPOCKTOB BbI-
OMparOT BTOPOW BapUAHT, YCIOKHCHHBIN.

O6opynoBaHue i1 0TOOpa KepHa MPEICTABIICT COO00H OJOK U3 OCHO-
BaHWs, 32MMOB, THIPABIMYECKOTO HAcoca, ruapoummwiuHapa (puc. 9.7).
MexaHu3M H3BJICYCHUS KEPHA HAYMHACTCS C M3BJICYCHUS M3 CKBAXKUHBI
KOJIOHKOBO#1 TpyOBI. 3aTeM IMOCIIEAHIO YITUPAIOT JUIsl HaJIe)KHOCTH B Oypo-
BYIO MAaIllMHy ¥ CHHMAIOT NPEIOXPAHUTENBHBIN manen. B pesymbrate ma-
HUMYJIAOANR TpOoOBI TPYHTOB OCBOOOXKIAIOTCA C COXPAaHCHHOH CTPYKTYpOH,
OJTHUM OJIOKOM.

Puc. 9.7. YerpoiicTBO Juist U3BIEUEHHS KEpHA

KepHopBaresb i1 TBEpAOCIIIABHOTO OYpEHHMS JIEIECTKOBOTO BHIA SIB-
JISIeTCsl BaYKHOM 4acThio HA0Opa ISl OCYIIECTBIICHUS! OYpEHHSI KOJIOHKOBBIM
cnocobom. Ero Mecto B MexaHH3Me HaXOAUTCS MEX/1y KOPOHKOH U TpyOOH.
JlenecTkoBBIN KepHOpBATENb IPUHATO HCHOIB30BATh BO BpAIATEIILHOM
MeToze padboThl ¢ nopoxamu. OH MOIXOMUT JUIS KOHTAKTa C PHIXJIBIMH, ChI-
IIy9UMH TPYHTaMH WIN Pa3gpoOJICHHBIMHU NopoaamH. [ J1aBHOE Ha3HauCHHE
HHCTpYMEHTa — 3auKcHpoBaTh oOpaszelr] rpyHTa B TpyOe M HAIEKHO CO-
XpaHUTh €ro mpu moxbeme HaBepX. OCOOCHHO LEHEH KepHOpPBATelb MpHU
paboTe ¢ MOHOJIMTHBIMH M TOPHBIMHK Hopoaamu. be3 Hero He oOoHTHCH B
Ha0Opax Al KOJOHKOBOTO OypeHHs C ajiMa3HBIMH M TBEPIOCIUIABHBIMHU
KOPOHKaMH.

3a0ypHHK HIHEKOBBIN JBYXJIONACTHOM, UCTIONB3YyEeTCA B KaUeCTBE I0-
POJOpa3pyIIAOIIEro HHCTPYMEHTa COBMECTHO CO LIHEKAMU U MpeJHa3Ha-
4yeH Uil OypeHus CKBaXMH B rpyHrax [-IV kareropmii, ropHBIX TOpOI
CpeqHel KpEemocTH, a TakkKe IS PasphIXJICHUS U Pa3pyLICHUs IMECHaHO-
TJIMHUCTBIX, C IPUMECHIO TAJIbKU U FPaBUSl TPYHTOB, CYTJIHHKOB.
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[[THexoBBIN 3a0ypHUK COCTOMT W3 TPYOHOTO Kapkaca ¢ IMPHBApCHHOU
cnMpajbHO HaBUTON pebopnoi (puc. 9.8). B BepxHeii uactu TpyObl npHBa-
pHBaeTCs COCAMHUTENBHBIN HAKOHEYHUK, HUIIIENb. B HIOKHEH yactu TpyOa
COCAMHSIETCS C KOPITycOM 3a0ypHHKA.

Puc. 9.8. 3a0ypHHK IIHEKOBBIH IBYXJIONACTHOM

Pebopa BBITIOIHEHA MITAMIIOBKOHM CTaIbHOTO JIUCTA TOJMIITHUHON 10 MM.
ITo Bceit HAPY)KHOM KPOMKE OHA 0GBapeHa TOJICTBIM CJI0eM (He MeHee 5 MM)
capMaiita Wi pesuTa Jyis MPeAOTBPALICHUs €€ U3HOCA U JUIsl TIpeloXpaHe-
HUS OT MOTEPH JUAMETPa — IHEKOBOW KOJIOHHOM.

3a0ypHUKH MPUMEHSIOTCS B MSTKAX U TPEUIMHOBATHIX MOPOAAX CPEl-
Hell kpenoctu g0 1V kareropuu, HEKPENKUX MECYaHUKAX W CIIAHIIAX, THII-
cax, IUIOTHBIX MIMHAX WU MEprelisiX, apruuIuTax, KOHrioMeparax ciadoc-
LIEMCHTUPOBAHHBIX, H3BECTHAKAX-PAKYIICYHUKAX, TCXHOTCHHBIX TPYHTaX
HEBBICOKOW TIPOYHOCTH (OTCHITIKH, MEJTKUH MEOCHB ).

Jlonacti 3a0ypHHKa PACIOJIOKEHbI C HAKJIOHOM OTHOCHUTEIBHO OCH U
nepexomaT B pebopay. Takas xoHCTpyKius oOecrneunBaeT 3(h(eKTHBHOE
yJaieHHe U TPAHCIIOPTHPOBKY MPOAYKTOB pa3pylICHUS] TOPHOIl MOPOIbI
0oJ1ee BBICOKYIO CKOPOCTh OypeHHsI.

Onucanne o6pa3uos. [losieBoe Te0J0rNUECcKOe OMHCAHHE UMEET CBOM
OCOOCHHOCTH B 3aBUCHMOCTH OT TPYIII MOPOJ, CIArarolluX OOHaKEHHE,
WK OOHAPYKCHHBIX MPH OYPCHUU CKBXXUHEBI. B palioHe mpakTHKu Hanbo-
Jiee pacIpPOCTPAHCHHBIMHU SIBJISFOTCS. OCAI0YHBIC MTOPOAbL. Jlanee mpuBoIUT-
Cs1 TIOJIEBOC OTMCAHUEC MECUYAHBIX U TIIMHHUCTHIX 0CaJOYHBIX IOPO/I.

[ecuanbie mopoabl. [lecku — phIXIIbIE TOPOMABI, COCTOSIINE B OCHOB-
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HOM U3 OKAaTaHHBIX WJIM OCTPOYTOJBHBIX 00J0MKOB pazmepoMm oT 0,05 mo
2 mMm. Ilo pasmepam 3epeH pasziaM4alOT MecKH rpybosepHuctsie (2-1 mm),
kpynuosepuuctsie (1-0,5 mm), cpennesepuuctoie (0,5-0,25 mm), Mmenko-
sepuucthie (0,25-0,1 mm), Torko3epuucteie (0,1-0,05 MM) u pazHO3epHU-
CTBIE.

[Ipu moneBoM omucaHuu MecKaM, B 3aBUCUMOCTH OT KPYITHOCTH cjara-
IOLIUX UX 3€PEeH, JAIT TO WM UHOE HaNMEHOBAHUE MO COAEP KaHUIO TOU
(paknnn, KOIHIecTBO KOTOpol coctaBisier 6omee 50 %. Pasmepsr 3epen
OTIPENICIAIOTCS OPUEHTHPOBOYHO HA TJIA3 110 OTHOIICHHUIO K pa3Mepy dJe-
MEHTapHOH KJIeTYaTKN Ha MIIITUMETpoBKe (1X1 MMm).

OnmcaHne TMECKOB MPOM3BOIAT B CIEAYIOIIEH ITOCIEIOBAaTEIFHOCTH:
HaMEHOBAaHHE TIecKa (10 pa3Mepy YacTHII), IIBET, pa3Mep 3epeH U UX MH-
HEpaJbHBIA COCTaB, BKIIOUCHHS (B TOM YHUCIC OPraHHYECKHUE), TEKCTypa
(CIIOUCTOCTB), BIIAXKHOCTD (MaJIOBIIAXKHBIC, BIIAXKHBIC, HACKHIIIICHHEIC BOIOI).

ITpu coneprxanuu B necke rpaBuitHbIxX dactul (2—10 mm) Ooxee 25 % x
HAMMCHOBAHHIO TIOPOIBI TOOABIIIOT «TPABEIUCTHIN»; ecau MeHee 25 %,
OOABIISIOT «C TpaBreM». [1opobl, B KOTOPBIX HU OJHA U3 (Dpakiuii He Co-
craBisieT 0osnee 50 %, HA3BIBAIOTCS CMECSMH: IIECYAHO-TPABUIHAS CMECH,
MecuaHO-TPaBUHO-TajedyHas U T. A. [Ipy 3TOM Ha moOCIIieAHEM MecTe CTa-
BUTCS Ha3BaHWE (pakiuu, mpeodiamaromeil B cmecu. [lecku TITHHHCTHIE
OTIPENICIAIOTCS ¢ TIOMOIIBIO NMPOCTEHIIIETO TMPHEMa, BBIPAOOTAaHHOTO TpPaK-
TUKOH (IIpM pacCTHpPaHUU HA MAIBIAX OCTAIOTCS TJTHHUCTHIC YaCTHIIb).

IIpumep onucanms. Ilecok cpemHel KPymHOCTH, KEITOBATO-CEPbIH,
sepHa pasmepom 0,25-0,5 MM TIPEHMMYIIECTBCHHO KBapIEBBIC M IIOJE-
BOILIATOBBIC. B mecke B OOJNBIIOM KOJMYECTBE COAEPIKATCS OOJIOMKH Mel-
kux pakoBuH. Kococnoucras TeKCTypa — 4epelOBAHUE CIIOEB MOIIHOCTBIO
2-3 cm. [lecok MayOBIaXKHEIIA.

I'nuauncToie mopoasl. Ilpu 1MONEBOM HW3YYCHHH TIIMHUCTBIC MOPOJBI
MOJpPAa3eNAOT Ha CASAYIOIUE OCHOBHBIE PA3HOBUIHOCTH: TJIMHBI, CYIJIUH-
KU U cynecu. Pa3HOBUAHOCTU IIMHUCTBIX NMOPOA OMPENEINSAIOT B MOJIE B OC-
HOBHOM [0 MX TUIACTHYHOCTH. [ITaCTHYHOCTH TIMHHUCTHIX MOPOJ CIECTyeT
OTIPENIEIATH 0 CIIOCOOHOCTH MX BO BIIAXXHOM COCTOSIHUH PacKaTHIBATHCS B
IIHYp Pa3iIuIHOTO AWaMeTpa. Pa3HOBHIHOCTH TIIMHUCTBIX IOPOJ B TIONE
OTIPEMICIIAIOT TIO CIIECAYIONINM MPHU3HAKAM:

— rauHa. Braxnas npoba npu pacTupaHU¥M Ha JTaJOHU CKaTHIBAaeTCS B
JUIMHHBIA «IIHYp» auameTpoM a0 0,5 MM, MMECUYMHKH HE OIIYINAIOTCS,
OCTaTKW TJIIMHUCTONH MAacChl BTHPAIOTCS B KOXKy. [Ipwnummuii k jganoHu
TPYHT NPHU OTPSIXUBAHUU €TI0 B CYXOM COCTOSIHUU HE OCBINAETCS;

— cyrauHoK. BnaxxHas npo0a mpu pacTHpaHHUU HA JaJIOHU CKAThIBACTCS
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B 0oJiee KOPOTKUHN «IITHYp» AMAMETPOM HE MeHee 1—2 MM, OlIyIaeTcs npu-
CYTCTBHE NECUMHOK. [Ipununiuii K JaJ0HU TPYHT MPHU OTPSIXUBAHUU B CY-
XOM COCTOSIHHM OOHJIBHO OCKIIIAETCS;

— cynech. [Ipu pactupanun Ha JaoHU 00pa3yeTcs HE «IIHYp», a KO-
POTKHE TOJCTBIC KATBIIIKU WU JK€ MP00a PACCHIIACTCS U COBCEM HE CKAThI-
BaeTCs, YETKO OLIYIIAETCs MPHUCYTCTBUE Mecka. [Ipumummuil Kk JagoHu
TPYHT TIPU OTPSXUBAHUU B CYXOM COCTOSIHUU OOHMJIBHO OCBITIACTCS.

IloMHMO JTUTOJIOTMYECKOTO HAMMEHOBAHHMS, OIMMCHIBACMOI TJIMHMCTOM
opojie  HeOOXOIUMO NIaTh HHIKEHEPHO-TEOJIOTHUECKYIO0 XapaKTePUCTHKY
IyTEM OIPENEICHNsI €€ KOHCHCTEHIIUN B €CTECTBEHHOM COCTOSIHWH, TIOPH-
CTOCTH H T. [I.

DopMy eCTeCTBEHHON KOHCHUCTCHIIMH B TIOJIE OTPEACIISAIOT IO CIEIyIo-
LIUM MPU3HAKAM:

— meepadas. [lopona cyxas. [Ipu cxxaTuu Mexay majabllaMU PaCCHINACT-
cs, IPU pPACTUPAHUU THUIMT. HOroTh OONBIIOrO mMaiblla BIABIUBACTCS C
TPYAOM;

— myzonaacmuunas. bpycodek rpyHTa MpH MOMNBITKE €ro cjaoMathb (10
MOMEHTa pa3jioMa) 3aMeTHO u3rmbaercs. JlocTarouHo OOJNBIION KYCOK C
TPYZIOM pa3MHUHaeTcs pykamu. I[lamerr Jierko ocTaBisieT HETITyOOKHH OTIie-
4aTOK, HO BJIaBJIMBAETCS JINIIH MPU CHIIBHOM HaKHUME;

— msexonnacmuynas. [lopoaa Bia)cHas, Kycok ee 06e3 Tpyaa pa3sMHHAET-
csa. Ilpu 5ermke Xopomro ACpXHUT GopMy, HO COXPAHSIET €€ HEMPOIOJIKH-
TETHLHOE BPEMSI, TTaJIeI] JIETKO BIABIUBASTCS HA HECKOJIBKO CAHTHUMETPOB;

— mekyuennacmuunas. Tlopona HachIIeHa BOJON, pa3MHHAETCS OT JIeT-
KOT'O NPUKOCHOBCHHS Maybla. [Ipu Jienmke HEe NEPKUT MPUIAHHYIO (hopmy,
00JaaeT CKIOHHOCTBIO K TEKYYECTH, CHIIBHO IPWIHIIACT K PyKaM;

— mexyuas. [lopoma crocoOHa Te4b MO HAKIOHHOM MOBEPXHOCTH TOJI-
CTBIM CJIOEM (SI3BIKOM).

IMopuctocth, 0COOCHHO MaKpPOIOPHUCTOCTh, TIMHUCTBIX TOPOJ OTpee-
JISICT PSIJl MX WHKCHEPHO-TCOIOIMYECKUX CBOMCTB. [Ipu onmcannu HE0OX0-
JIMMO OTMETHUTh HMMEIOIIHECS B TIOPOJIe KPYIHBIE ITYCTOTHI: M3BUIIMCTHIE
XOJIbI, KaHAJIbI, BBIPBITHIC 3eMJIEPOSMHU (KPOTOBHUHBI) U Pa3IUYMMbIE HEBO-
OPY’KEHHBIM TJIa30M MakKporopbl. [IpuONM3UTENHHO OICHUTH MPOILEHTHOE
cojiep kKaHue Top B TIOPOJIE.

[Ipu M3ydeHWH BEMIECTBEHHOT'O COCTaBa TIMHHCTHIX MOPOJ B OOHaXKe-
HUSIX OTMETHUTh, KaKUE CKJIOHBI 00Pa3yrOT 3TH MOPOJIBI — OTBECHBIC, MOJIO-
rue win Kpytole. [loneBoe onucanue TIMHUCTBIX MOPOJA HY>KHO MPOBOAUTH
B CJENYIOUIeH MOCJIeOBATENIbHOCTA: HAUMEHOBAHHUE MOPOJAbI, KOHCHUCTEH-
Lusl, IBET, TEKCTYpa, HIOPUCTOCTD, BKIIOUCHHUS.
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Ilpu comepkaHWKM KPYITHOOOJIOMOYHBIX YacTHIl (>2 MM) B Mpemeiax
25-50 % K HaMMEHOBAHHIO TJIHHUCTOW MOPOABI CAeAyeT J0OaBUTh — IpaBe-
JIUCTHIC, TAICYHUKOBBIC, IIEOCHUCTHIC, eclii B mpenenax 15-25 % — ¢ ranb-
KO¥i (co 1e6HeM) Wil ¢ TpaBueM (C IPecBoii).

B T'openxom paitoHe MIMPOKO MPEACTABICHBI JIECCOBUIHBIE CYTIIMHKH.
Hx okpacka maneBO-KEJTas, JKENTasi, KEITo-cepasi, KopuuHeBaras. B cy-
XOM COCTOSIHHM IOPOJA JITKO PACTHUPACTCS MANbLAMH B TOHKHHA MYYHH-
CTBIN TIOPOIIOK.

OOBIYHO JICCCOBUIHBIN CYTJTHHOK CIIOUCT, MOXET COJICPIKATh KPYITHBIC
MIECUMUHKH, TPABHHA W T. JI.; B CIy4ac 3HAYUTCIHHOW TIIMHUCTOCTH MOXKET
OBITH IJIACTUYHBIM U TUIOXO pa3MOKaTh. XapaKTepHa BBICOKas 00Imas mopu-
crocth (40-45 %) m MakpomopucToCTh (KpYIMHBIE TOPHI Pa3IMIUMBI TJa-
30M). B 00HaXECHUAX B CYXOM COCTOSTHHH MOXET 00pa30BBIBAThH TIOYTH BEP-
TUKaJbHYIO CTEHKY.

Ipumep onucanusn. CyrmMHOK TYTOIUTACTUYHBINA, TEMHO-)KEJTHIH, Hesc-
HO CIJIOMCTBIH, B BEPXHEH YaCTH C OTJCIBHBIMU XOJaMH 3E€MJICPOCB, MaKpO-
MIOPHUCTHIA — mpeobianatoT mopsl B 3—4 MM, makponop — 10 10 %. Pexxue
BKITIOYCHHS IPEBECHBIX OCTATKOB.

Bonpocs! ast caMOKOHTPOJISA

1. Ha3nauenue OypoBoii ycraHoBkH YPB 2,5A.

2. B yem otinuune ycraHoBku YPB 2,5A or ABB-2M?

3. Jlyig 9ero mpuMeHsieTcs muKo0yp?

4, TTopsimox omuicaHuss 0OpasIoB, MOJNYUYEHHBIX B Pe3yJIbTaTe OypeHHS
CKBa)KHH.

5. I kakux BUIOB pabOT HMCIONB3yeTcs 3a0ypHUK IIHEKOBBIA JBYX-
JIONacTHOH?

6. TexHONOrUs py4HOTrO OypEeHUs CKBAXKUH.

7. Yrto Takoe OypoBas CKBaKHHA?

8. Urto Takoe kepH?

9. C noMoI1bI0 KaKoro yCTpoicTBa OCyIECTBISIETCS M3BICUEHHE KepHa?

10. OcoGennoctn OypeHHSI CKBRXHMH NPU HCIIOJIB30BaHUH OypoBOH
ycranoBku Titan Compact 60.
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IPUJIOKEHUA

INpunoxenue 1
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TaoOnuna 2. 'eHeTHYECKHE THIIBI YeTBEPTUYHBIX OTJIOKEHMIT

Ne o
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11 XeMOTeHHBIC OTIIOKEHHS ch Cepblii
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13 OIM0BHAIBHO-ICTIOBHAIBHEIE ed CBeTn0-opamKeBbIi
14 DooBble v Kenrsrii
IIpunoxenue 2
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1 — pacTUTenbHBIH CIOH; 2 — TPaBHUHBII IPYHT; 3 — KPYIHBIN NIECOK; 4 — CPEAHHI MECOK;

5 — Menkwuii mecok; 6 — MelIeBaThIN ECOK; 7 — TpaBUid, IpecBa; 8 — rajibka, 1medeHb; 9 — Baiy-
Hbl, kaMHHK; 10 — cynech; 11 — cyrmHok; 12 — rnHa; 13 — cynech MopeHHast; 14 — cyrJIMHOK
MOpEHHBIH; 15 — cyneck neccoBuHas; 16 — CyriMHOK JeCCOBUIHEBIN; 17 — Mecok JIecCoBHI-

HbIi; 18 — Topd; 19 — meprens; 20 — 3BECTHIK
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