
IllHpCKHH, M51tJI<OBCKHH ropH30HTbl MOCKOBCKOfO .Hpyca, 30Ha 
Triticites jigulensis r.>KeJibCKoro .Hpyca), O.!J.I-IaKO npoMbilllJieHHhii1 HH­

Tepec H Bb!COKYIO rrepcrreKTHBHOCTb HMeiOT Kap6oHaTHble OTJIO}KeHHH 

6alllKHpCK0fO H TypHeHCKOrO HpyCOB, a T3K/Ke TeppHreHHble 6o6-

pHKOBCKOfO H BepeifCKOfO rOp1130HTOB. 

Heycroiil!HBOCTbiO TeKTOHHl!ecKoro pe:>!mMa 6alllKHpCKoro 6ac­

ceifHa o6yCJIOBJJeHa OC06eHHOCTb ycJIOBHH ¢opMHpOB3HHH OCa,LLKOB, 

Bblpa3HBLU3HC51 B o6pa30B3HHH OpraHoreHH0-06JIOMOl!HblX 113BeCT­

HHKOB, 51BJIHIOUI.HXCH 3¢¢eKTHBHb!MH KOJIJieKTOpaMH, KOTOpb!e HMeiOT 

CyUI.eCTBeHHOe 3Hal!eHHe rrpH ¢opMHpOB3HHH 3aJie}KeH He¢rH H 

ra3a. 

5. EMKOCTh B Kap6oHarHhiX nopo.nax·KOJIJieKropax o6ycJIOBJIH" 

Baerc.H nycrorHhiM npocrpaHCTBOM B BH,ne nop, KaaepH, rpeUI.HH H 

CTHJIOJIHTOB. KpoMe roro, coo6maromnecH nopbi tH rpeUI.HHbi cno­

co6crayror ¢HJibrpauum cj:JJIIOII.LLOB. 

6. I1o reHeTIIl!eCKOMY npii3HaKy nopbr B KOJIJieKropax no,npa3-
.ueJIHIOTC5! Ha OCTaTOl!HO-Ce,LLHMeHT3UIIOHHbie, Ha6JIIO,LLaeMbie Me}K,[Ly 

nopo.uoo6pa3yiOUI.HMII ¢parMet:raMII (Me}K¢opMeHHbre) B opraHoreH­

HbiX II OpraHoreHH0-06JIOMOl!Hb!X II3BeCTH5!KaX; l!aCTIIl!HO rrepBIIl!­
Hbie, B OCHOBHOM BTOpHl!Hbie IIOpbl B Me}KrpaH)'JJ5lpHOM (Me}KUeMeHT­

HOM) KO.'!JieKTOpe B yKa3aHHb!X pa3HOCT51X II3BeCTH51KOB nepeKpiiC­

TaJJJIH30BaHHbiX II ,[LOJIOMHTII3IIpOB3HHbiX, a T3K}Ke B ,[LOJIOMIIT3X Me­

TaCOMaTHl!eCKIIX. 
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IPY,Ubl J<YABblillEBHHH HTI l:lb!DVCK 31 

A. C. POPOHOBA 

TH n bl H E<t>TECO,ll.EP)I(Alli.HX KAP60 HATH biX no PO .II. 
H BTOPI·f4HA51 MHHEPAJIH3AUH51 B HHX no PA3PE3Y 

I(AP60HA lOfA KYJif6biWEBCKOff 06JIACTH 

Ha reppHrop!HI 1ora Kyi16billleBCKOH o6JiacrH B npo.uyKTIIBHbJX 

ropH30Hrax pa3pe3a Kap6oHa pacnpocTpaHeHbi Kap6oHaTHbie nopo­

n hl: H3BeCTHHKH, ,[LOJIO:vJHTbl H npoMeiKYTOl!Hbie pa3HOCTH. 

J13BeCTlUIKH ITO reHeTHl!eCKOMY H crpyKrypHOMY npH3H3KaM pa3-

,UeJI5liOTCH H.a qerbipe mna: I) xeMoreHHbie (xiiMHqecKHe), 2) opra­

HoreHHbre ( 61!0MOp¢Hb!e), 3) 06JIOMOl!Hble 11 6peKqHeBH,[LHbiC; 4) Me­
T3COM3THqeCKHe H KpHITTOfeHHbie. 

)l.JJH ,UiQJIOMHTOB COXpaH5llOTCH rp11 nina, }iCKJJIOLJaeTCH opraHO­

reHHbiH ( 6HON!Op¢Hb!H). 

Kap6oHaTHbie nopo,nbi, no coorJ-JoUJeHHIO B HHX CaC03 H 

CaMg (C03)2, orHollleHHIO CaO : MgO pa3,UeJIHIOTC!l, no KJJaccH¢w 
K3l.I,l111 C: r. BHlllJJ5lKOBa, Ha llleCTb rpynn: 

· CaC03, 0 ' Ca,'vlg(C03) 2, % CaO: MgO / o 

J. I13BeCTHllK!l 95-100 5-10 50, I 
2. l13BeCTHHKii JlOJIO-

M!iT!iCTb!e • 75-95 25- 5 50,1-9,1 
3. I13BeCTH51KH JlOJIO-

MHTOBb!e 50-75 50-25 9,1-4 

4. 1J.oJIOMHTbl H3BeCT-
KOBb!e 25-50 75-60 4-2,2 

5 . .LJ:oJIOMHTbl H3BeCT-
KOB!iCTbJe 5-25 95-75 2,2-1,5 

G. ll.OJIOMHTb! 0-5 100- 95 1,5-1,4 

Kap6oHaTHhie He¢reco.uep1Kalll,He nopO.Ubi B 3aBHCHMOCTH or ae­

mecrBeHHoro cocrasa, crpyKrypbr CKeJJera II BropwiHbiX (:mureHe-
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XuMnqecKHA cocras 

Co.l(ep>KaHHe, % 
::s: ' ::s: ' o.."' 
c:;"' o..Cil 

SO a ::s: o,.. 
l1HrepaaJJbi, At ci. ::s: c; "'u 

10 O.."' t; 0 R20a CaO MgO cynb- CaS04 0 Q) ~ ell,:;:: cpaT ... 0 ::s: O..:;s~ 
~ 0 0.. ::s: !Ld: >::: 1:: :I: 

1699-1704 85 26,14,21 '5 12 26,21 3,6 0,2 0,34 

1627,5-1630,5 16 43,85 2,65 He o6H. 50,48 2,23 0,55 0,94 

1627,5-1630,5 18 42,5 3,4 0,43 42,33 9,62 0,77 1,2 

971-974 26 45,38 0,35 0,75 44,66 7,88 0,34 0,58 

971-974 27 38,12 14,8 Cne.l(bl 29,4 14,75 0,3 0,51 

978-982 30 42,72 2,35 }) 49,42 2,32 I ,54 2,62 

2253-2259 71 43,55 0,6 He o6H. 53,86 1,11 0,31 0,53 

THI.JeCKHX) rrpOll,eCCOB l13MeH}If0T CBOH KOJIJJeKTOpCKHe CBOHCTBa. 

Kos¢¢HUHeHr orKpbiTOi1 rrop11crocrH KOJie6JiercH or 1 .uo 30%. 
Pa3Mepbr rroposoro rrpoCTpaHCTBa B nopo.uax-KOJJJieKropax Me­

HHIOTCH OT 0,01 .ll.O 3 .MM; 6oJiee KpyrrHble (>2 MM) orrpe.ueJJHIOTC5l 

KaK KaBepHbl (no r. 11. Teo.uopOBliliY) . 3Hal.JHTeJibHO CHJ1)!{3JOT~51 
KOJIJieKropcKHe csoikrsa Kap6oHaTHb!X rropo.u, co.uep:m:a:w.11x rrpH­

Mecb reppHreHHOI'O, rrpeHMy:W.eCTBeHHO l'JIHHHCTOfO Marep!13Jl3. 

J13 Kap6ouaTHbiX nopo.u-KOJJJJeKropoB pacrrpocrpaHeHbi H3Becr­
HHKH. 

J13BeCTHHK!1 p33,l(eJIHIOTCH, BO-rrepBbiX, Ha pa3HOCTH, COCTOH:W.He 

H3 MHHepaJibHbiX o6pa30B3Hl1H (rreJIHTOMop<lJHbie); BO-BTOpbiX, 

HMeiOIJJ.He ll,eMeHT ( opraHoreHH0-06JIOMOI.JHble II 06JIOMOI.JHhie). 

K nepBofr rpynne OTHOCHTCH xeMoreHHhie (xHMHI.JeCKHe) H3Becr­
HHKH C neJIHTOMOp<lJHOH CrpyKfypoif. 

J13BeCTHHKH rreJJHTOMOp<lJHh!e HMeiOT 6oJiee HJIH MeHee OJI.HOpO,l(­

HbiH cocraB, Bbrpa)!{eHHhiH MYTHhiMH MeJihl.JaHlllHMH (.MaKCHMaJihHo 

0,005 MM) qacTHUaMH Kap6oHaTa KaJJhUHH. B neJJHTOMop¢Hoi1 .Mac­

ce HHO!'JI.3 6biB3IOT pa3JJJilH!Mbl OpraHHI.JeCKHe OCT3TKH ITJIOXOH co­
xpaHHOCTH. 

B raKHX H3BeCTHHKax l.JaCTHUhi I<aJJbUHTa l.Jaiii.e CJJa6o CBH3aHbt 

Me)!{,l(y C060H HJIH HMeiOT cpacraHHe 33 Cl.JeT MHKpOKpHCT3JIJIHI.JeCKO­

ro, BepOHTHO, ,l(HareHeTHI.JeCKOI'O KaJibll,HTa. :B HHX BbiJI.eJIHIOTC5! 

arperaThl MeJIKOKpHCT3JIJIHI.JeCKOrO (0, 1-0,2 MM) 311HreHeTHI.JeCK0-
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~~:apl'ioHaTHbiX nopon 

HaHMeHoBaH He f eOJJOfH'IeCKHH 
CaMg CaO Ha3BaH He nopo.l(bi ilJIOIII.a.I(H 

Bo3pacr 
(COa)2 

CaCOa 
MgO 11 N2 CKB. 

16,5 37,8 7,2 J13BeCTH51K .I(OJIOMH- l{ynernoar Ka51, 5arnKHpCKHH 51pyc 
TOBb!H CKB. 53 

10,2 84,3 22,4 I13BeCTH51K .I(OJ!OMH· To )!{e l{awHpCKHH ropH 
THCTbiH 30HT 

44,0 50,5 4,2 I13BeCTH51K .I(OJIOMH- To )!{e To )!{e 
TOBbiH 

36,07 59,47 5,6 J13BeCTH51K .I(OJIOMH· .De651)!{HHCK351, 3oHa Tr. jigulen 
TOBbiH CKB. I.'i3 sis 

67,52 15,29 I ,98 noJIOMHT H3BeCTKO· To )!{e To )!{e 
BHCTb!H 

10,62 80,98 20,8 I13BeCTH51K .I(OJIOMH- To )!{e To )!{e 
THCTbiH 

5,1 92,78 43,3 To )!{e .De65i)!{HHCKa51, l{H3eJIOBCKHH ro 
CKB. 22 PH30HT 

ro KaJihUHTa. B ycJIOBHHX HHTeHCHBI-IOH rrepeKpHcraJIJil13aii,Hl1 rreJIH­

roMop¢HhiH K3Jlbli,HT coxpaHHeTC5l JI!Ullh Yl.J3CTK3Ml1, KOTOpb!e Bbl,l{e­

JIHIOTCH B 110JIHOKpHCT3JIJIHI.JeCKOH Macce 3TIHreHeTHI.JeCKOrO K3Jibli,H­
Ta (ra6JI. 1). 

f1eJIHTOMO·P¢HaH crpyKrypa orrHChiBaeMbiX H3secrH.HKOB o6b5!C· 

HHercH ycJIOBHHM.H o6pa3oBaHH5! MeJihl.Jai1lliHX l.JaCTHU Kap6oHara 

KaJib-UHH rryreM XHMHI.JecKoro oca)KJI.eHHH CaC03 B yMepeHHO-rJry-

6oKoBOJI.HbiX yqacrKax MopcKoro 6accetiHa. 

neJIHTOMOp<lJHb!H KaJibll,HT HHOf,l(a OTJiaraeTC51 O,l{HOBpeMeHHO C 

I'JIHHHCTbiM MarepHaJIOM, BMeCTe C TIOCJieJI.HHM l.JaCTO KOHll,eHTpHpy­

eTCH TOHKO,l{HCI1epCHOe pacce51HHOe opraHHI.JeCKOe BeiJJ.eCTBO. 

B craJI.HIO ceaHMeHrau.HH H JIHTH¢!1KaU.HH B rreJIHTOMop¢Hhrx 

H3BeCTH51K3X pa3BHB3IOTC51 K311HJIJIHpHbie (0,9-0,0002 nLM) H cy6-

K311HJIJI51pHbie ( <0,0002 MM) 110pb!, a TaK)!{t TOHKHe ( a o 10 MK) Tpe­

III.HHbi, KOTOpb!e paClllHpHIOTC51 HJIH nepeo6pa30Bb!B3IDTCH B CTHJIO­

JIHTbi 3a ClJeT paCTBOp51IOIJJ.ero JI.eHCTBHH MHHepaJIH30B3HHb!X BOJI., 

ILHPKYJIHpyro:w.Hx no rpe:W.HHaM. Ha creHKax rpeiJJ.HH Ha6moaarorc.H 

MHHepaJibHbie OTJIO)!{eHHH B BH,l{e K3Jibll,HTa, .llOJIOMHTa H 6HTyMa, 
HHO!'JI.3 rpe:W.HHbi IIOJIHOCTbiO 33TIOJIHHIOTCH HMH HJIH l'JlHHHCTb!M 
MarepHaJIOM. 

J13BeCTH51KH OOJIHTOBbie ( lPOTOTa6JI. 1) B pa3pe3e Kap601-1a He 

HMeKJr lllHpoKoro pacrrpocrpaHeHHH. B 6a!IIKHpCKHX OTJIO)f<eHHHX, 
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Ha DoKpoBCKoi1 11 KyJielilOBCKo.H nJiomanHx ( p11c. 1) OHH o6pa3y101 
M3JIOMOlll,Hbie l1 HeBhinep:tK3HHhie no npOCTHpaHHIO npOCJIOH. 

Heqneconep:tKaruHe ooJII1TOBbie H3BeCTHHKH HMeiOT 6ypoBaTo­

cepy10 HJIH KOpH':rHeByiO OKpacKy B OTJIHlJHe OT CBeTJIOOKpalileHHbiX , 
..., B nJIOTHb!X npoCJIOHX, He 

PHc. 1. 
THBHbiX 

i 

0630pHall K3pTa M3ylJeiJHOCTH npo)lyK­
OTJIOlKeHMH Kap6oHa 10ra l{yil6blllleB­

CKOH o6JiaCTH: 
1 Hecj:JTera30HOCHble paHOHbi: 

1- lJanaeBCKHi!; 2-J0JKHO·Kyii6biUICBCKHii; 

2- HCCJie)lOB3HHbie IJJIOilJ3)lM; 3- rpaHHU:hl pac­
npOCTp3HeHMll Hecj:JTerasoHOCHbiX paHOHOB. 

conep:>Kalll,Hx 611TyM a, c 

UeMeHTOM THna Bb!TIOJI ­

HeHHH nop K3JibU11TOBO ­

fO cocTaBa . B OOJIHTO ­

BhiX H3BeCTtiHK3X nopo­

.ll.006pa3y!Oili.He cppar­

MeHThl npencTaBJieHhl 

OKpyrJIOH cpopMbl o6pa -

30B3HHHMH C KOHUeHTp11 -

'IeCKI1M BHyTpeHHHM 

CTpOeHHeM rreJIHTOMOpcp­

HOfO KaJihUHTa. Pa3Me­

pbi HX COCT3BJIHIOT B 

cpenHeM 0,5 MM. B H3Be­

CTHHKax, KpOMe OOJIHTHH, 

conep!KaTcH rrono6Hbie 

HJIH OKpyr JIOH cpopMbi 

o6pa30B3Hl1H, Bb!TIOJIHeHHbie anHoponHhlM rreJIHTOMOpcpHbiM 

K3JibUHTOM C eniiHWIHbiMH KOHUeHTpaMH HJIH 6e3 HHX, 

HHarna CO CJienaMH CKeJieTHOfO CTpOeHHH paKOBHH <j:>opaMIIHHcpep, 

CBHneTeJihCTBYIOili.IIMII 0 6IIOXHMHlJeCKOM npOHCXO:tKneHHH nceBno­

OJIHTHH. B He<j:>TeHaChiill.eHHhiX ooJIHTOBhix l1 nceBnooJIHTOBhiX 113-

BeCTHHKax p33BHTbl cenHMeHT3Ul10HHbie l1 Me:tKrpaHyJIHpHbie 113iO­

MeTpl1'IeCKIIe coo6maiOIUHecH nopb!. B rrJioTHhiX noponax ooJIIIThi c 

nceBnOOJIIIT3MII UeMeHTHpyiOTCH lJ31ll.e 3niireHeT1JlJeCKHM K3JihUil­

TOM, B naJIOMIITH3IIpOB3HHbiX pa3HOCTHX B UeMeHTe Ha6JIJOnaeTCH 

naJIOMIIT. 3TH MHHepa.Jlbl lJ3lli.E: 06pa3yiOT UeMeHT Tl1fJ3 BbiTIOJIHe-· 

HIIH nap IIJIII KOHT3KTOBbiH, Y'I3CTK3Ml1 o6oco6JIHeTCH 6a33JibHbiH 

ueMeHT, pe:>Ke BcTpeqaeTCH KpycTIIcpiiKaUHOHHoe o6pacTaHIIe nceB­

nooJIIIT!lH HJIH noi1KHJIH11oBaH cTpyKrypa ueMeHTaUHil . XopolllaH oT­

copTIIpoBaHHOCTh OOJIHTOB II ITCeBnOOJIIITOB, OKpyrJihie cpopMbl IlX 11 

OCT3TKOB cpayHhl <j:>opaMHHIIcpep CBHneTeJibCTBYIOT 0 MeJIKOBOnHo­

MOpCKIIX YCJIOBHHX H3KOnJieHHH H3BeCTHHKOB. 0KpyrJihie cpOpMbl 

OOJIHTIIH II ITICeiB)l!OOJIIIT'II.H CITI0006iC11BYJOT 06(p3301B3HIIJO J130.Merpii'I­

HhiX C006ll1,310lll,,HX•CH nap, COCT3,BJI;HJO•IUHX no 25 H 6.0Jiee npO:UeH­

TOB. 

.l13BeCTHHKH opraHoreHHbie HJIH 6no:YiopcpHhie no CTPYKTYPHOMY 

rrpH3HaKy pa3neJIHJOTCH Ha opraHOfeHHO-neTp11TyCOBbie 11 opraHO­

reHH0-06JIOMOlJHbie C pa3HOBI1nHOCTHMI1 ITCeBnOOJII1TOBbiX 11 KOITpO­

reHHblX. Cpen11 HI1X BhiCOKIIMI1 KOJIJieKTopcKIIMII CBOHCTBaMH o6Jia­

naJOT 6110MOpcpHbie 11 opraHoreHH0-06JIOMOlJHhie pa3HOCTII. 

K co6cTBeHHo 61101\WpcpHbiM 113BeCTHHKaM (cpOToTa6JI. 2) OTHo­

cHTCH noponhi, cocrOHlll,l1e H3 ueJibHhiX _paKJOBHH opraHII3MOB. Cpenii 
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H11X lilH pOKO pacnpOCTpaHeHhl H3BeCTHHKH cpopaMIIHllcpepOBhie, 

BonopocJieBo-cpopaMIIHIIcpepoBhre ·a BonopoCJieBbie. KpoMe ueJihHhiX 

paKOBHH, B II3BeCTHHK3X B KalJeCTBe rroponoo6pa3y!Oili.IIX KOMTIOHeH­

TOB conep!K3TCH paKOBIIHHbie 06JIOMKH IIJIH B pa3JililJHOH CTeiieHII 

ua pylileHHbie paKOBI1Hbi, xa paKTepii3YJOili.He co6oi1 npiiMeCb opraHo­

reuuoro neTpiiTyca. TaKHM o6pa3oM, TOlJHee OHH MoryT Ha3biB3TbCH 

KaK 6IJoMopcpHhre c neTp11TycoM. B He<j:>TeHaChilll.eH!ihrx 6IIoMopcp­

Hhix H opraHoreHHo-o6JIOMOlJHhiX II3BeCTHHKax . npeo6JianaeT co­

o6maJOmeecH TIOpiOBOe npOCTpaHCTBO C H3BHJIIICTb!MH O'IepT3HIIH­

MII. 0HO Ha6JIIonaeTCH Me:>Kny opraHHlJeCKIIMII OCT3TK3M'H pa3JIIIlJ­

HOH <j:>Oj}Mbl 11 pa3Mepa HJIH 11X arperaT3MH, HepenKO rpaHyJIIIpOB3H­

Hb!MH BTOpii'IHhiM KaJibUHTOM II noJIOM'I1TOM. B HHX co.nep:tK11TCH 

.SlTIIIreHeTHlJeCKIIH 6IITyM. 

Ha HCCJienoBaHHOH TeppHTOpiiH B OITHCbiBaeMbiX OTJIO:tKeHIIHX K3P­

OOHa pacnpocTpaHeHbi neTpiiTycoBo-<j:>opaMIIH11cpepoBbie pa3HOCTII 

H3Be.cTHHKOB ( <j:>oT'O'T'a6JI. II), B 'K0110iphrx rroponooi6.pa3yJOili.IIMJI 

<j:>parMeHT3MH HB.'IHIOTCH OCT3TKH <j:>ayHhi <j:>opaMIIHHcpep pa3MepoM 

0,1-0,5 MM, 06JIOMKH <j:>y3yJIHHIIn, KpHHOHnei1 , OCTpaKon H 6paXHO­

IIOn 6oJiee KpynHhlX (1-1,5 MM) pa3MepOB. 

B cpopaMI1HHcpepoBbiX H3BeCTHHKax OTMelJaJOTCH OTKphiThre oCTa­

TO'IHo-ceniiMeHTaUIIOHHhie nopb! HJII1 Me:tKrpaHyJIHpHbie B nepeKpii­

CT3JIJII130!33HHbiX Il noJioMHTH311poBaHHbiX pa3HOCTHX. DopoBoe 

I1pOCTp3HCTI30 l13MeHHeTCH ITO pa3MepaM OT 0,02 no 1,0 MM, OHO CO­

o6maeTCH TIOCpencTBOl\1 K3H3JibUeB H HMeeT pa3JIH'IHb!e BbiiTOJIHeHHH, 

HO lJ31ll.e B HeM BCTpe'I3lOTCH 3niireHeTHlJeCKI1H 611-ryM HJIH K3JibUIIT, 

arperaTbl nOCJienHero 33Mb!K310T HJII1 II30JI11py!OT nopb!. l1MeJOTCH 

TOHKHe ( 10-20 MK) Tpelli.IIHbi p33Hb!X HanpaBJieHHH, HO lJ3lll,e 

OpiieHTIIpOB3HHhie no H3CJIOeHHIO, C TeMH :>Ke MIIHepaJibHb!MII BbiiTOJI­

HeHHHMH, lJTO 11 B nopax . KpoMe Tpemmr, B noponax o6pa3yJOTCH 

CTHJIOJIIITOBbie ITOBepXHOCTH C 6yrop'I3Tb!MH HJIH 3y6lJ3Tb!MH OLJep­

T3HIIHMH. 0HH lJ3lUe ITOKpbiB3lOTCH TeMHbiM, nO'ITH qepHbiM fJIHHHCTO­

optaHI1lJeCKIIM Belll,eCTBOM C npHM33K3MH 6HTYM3. 

l13B~CTHHKI1 Bonopoc.neBhie H3 rpynnhr oprarroreHHbiX npencTaB­

JIHJOT <j:>HToreHHyro pa3HOCTb (<j:>oTOTa6JI . II). 0HH conep:tKaT B 

CBOeM COCTaBe npeHMylll.eCTBeHHO CII<j:>OHHIIKOBhie II pe:>Ke 6arpHHbie 

( KOJIOHH3JibHbJe) CKOITJieHI1H nonopoC.TieH, Me:>Kny KOTOpb!MII BCTpe­

LJ310TCH MeJIKHe cj)Q•p3MHHHcpepb1 (TypHeiicKHe 6IIC<j:>epb!) 11 lJJieHIIKH 

KpHHOIIne}r. Doponoo6pa3yJOII~IIe opraHHLJeCKHe ocTaTKH, 33 HCKJIJO­

LieHIIeM KpHHOHnei1, BblfTOJIH5liOTCH neJI'I1TOMOp<j:>HhHvl K3JibUHTOM, 

KOTOpb!H B nepeKpHCT3JloT1!130B3HHb!X H noJIOMI1TH3HpOB3HHb!X pa3-

HOCT'HX 33MemaeTC5l 3ITIIfeHeTHlJeCKHMII HOB006pa30B3HHHM'H K3Jib­

UHT3 II noJIOMl1T3. l1Horna B -M3CCe K3 p6oH3T3 K3JibUIIH BhineJIHJOTC51 

MIIHepaJibHhle o6pa30B3HIIH X3JIUenoHa 11 ITIIpHT3. 

BonopocJieBbie H3BeCTHHKII CBHneTeJibCTBYJOT o HaKonJieHIIH 

OcanKOB B OTHOCHTeJibHO yrJiy6JieHHb!X Y'I3CTK3X MOpCKOfO 6accei1 -

H3 B OTJIH'.JIIe OT MeJIKOBOnHb!X cpopaMIIHIIcpepOBblX II BOnopocJieBO­

KOITI.piOreHHbiX H3'BC:CTHHKO;B, B TIIOCJie,ll,HilfX pac:rrlp10C1lp3rHeHbl rrceBno· 

BOJJ;OpOCJIH - KOTiipOJIHTbi II cryCTKiOBble o6ipa.30rB3HolfH. 
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Do Mepe yseJHP-IeHI-IH CO,ll,eplli3HHH B BO,li,OpOCJieBb!X H3BeCTHHK3X 

cpopaMHHI:I(pep Ha6JIKl,ll,aiOTCH rrepeXO,ll,bi K BO,li,OpOCJieBO-cpopaMHH11-

ipepOBbiM 113BeCTHHK3M. 

B rrpou.ecce MeTacoMaTIP-IecKoro 3aMemeHIIH opraHI1'-IeCK11X ocTaT­

KOB ,li,OJIOM11TOM o6pa3yKlTCH ,li,OJIOM11TliCTbie 11JIH ,li,OJIO!IiHTOBbie op­

raHoreHHbie li3BeCTHHKII, rrepeXO,ll,fll.ll,11e B KOHe'-II-:IOH CT3,li,H11 B ,li,OJIO­

MI1Tbi. 

B sonopocJieBbiX 113BecrHHKax, KaK 11 cpopaM11H11cpepoBbiX, pa3-

BHThi OCT3TO'-IHO-Ce,li,11MeHT3U.110HHbie IIOpbi, B rrepeKp11CT3JIJI1130B3H­
HblX 11 ,li,OJIOMI1Tli31IpOB3HHbiX pa3HOB11,li,HOCTHX o6pa3yKlTC5I Melli· 

rpaHyJIHpHbre coo6maKlm11ec5I rropb!. 

Tpemi1Hbi 11 CTIIJIOJI11Thi B rroponax '-lame Ha6monaKlTC5I no Ha­

cJioeHIIKl; cpe,ll,11 HI1X BCTpei.J3KlTC5I BepriiK3JlbHbie, BepOHTHO TeKTO­

H11LJeCK11e, C rrpiiM33K3M11 611TyMa Ha 11X CTeHK3X, KOTOpbie CeKyTC5l 

rpel.li,11H3MII, 33IIOJIHeHHbiM11 3II11reHeTHl.JeCKI1M K3Jlbl.I.I1TOM. 

B BhrweorriicaHHbiX neTpHTycoso-6uorvropcpHbiX H3BecTH5IKax 113 

BepxHe6aWKHpCK11X, BepeHCKI1X 11 H11lliHeKaW11pCK11X OTJIO)KeHHH CO­

,ll,eplli1ITC5I 3JIJIOT11feHHa5l IIp11MeCb rreCI.JaHO-aJieBpiiTOBOfO H fJ!l1HH­

CTOro MaTepHa.lJa. Cocras 11 crpyKTypHbie oco6eHHOCT11 611oMop¢­

HhiX 113BeCTH5IKOB CB11,ll,eTeJibCTBYKlT 0 TOM, '-ITO OH11 o6pa30B3JI11Cb 

fJI3BHb!M o6pa30M B YCJIOBI15IX MeJIKOBO,li,HOfO MOpCKOfO 6acceHHa 

C HOpM3JlbHOi{ COJieHOCTbl{) 11 XOpowefl a3pau.11efl IIp11,li,OHHbiX CJIOeB, 

crroco6CTBYKllll.I1X pacrr·pocrpaHeHI1IO 6eHTOHHbiX opraHI13MOB. B 6ac­

cei1He, OI.JeBI1,li,HO, 11MeJII1 MeCTO rrepHO,ll,l1l.JeCK11e yrJiy6JieHI15I, 11 B 3T11X 
YI.J3CTK3X C He3Ha~mreJibHOH IIO,li,B11lliHOCTbKl BO,ll, OTMei.JaKlTC5l 33-

HJieHHOCTb H BO,li,OpOCJieBble o6pa30B3HII5I, o6oraw_eHHble fJII1H11CTbiM 

MaTep11aJIOM. ,UJJ5I H3secTHHKOB opraHoreHHo-neTp11Tycosbrx ( cpoTo­

Ta6JJ. II) xapaKTepHbiM HBJJ5lercH CTPYKTypHoe orJJII~me, 3aKJIKli.JaKl­

meec5l B rrpeo6JianaHHH yrJiosaThiX ocTaTKOB noponoo6pa3yKlmel1 

cpayHhJ. CpenH HIIX HaH60JJhruee pacrrpocrpaHeHHe HMeKlr H3BecrHH­

KH KpHHOI1,li,HO-BO,li,OpOCJJeBO-cpOpaMHHHcpepOBbie, Kp11H011,li,H0-6paXIIO­

ITO,li,Ofl0-cpOpaMHHIIcpepOBbie, OCTpaKOllOBO-cpOpaMI1HHcpepOBbie H BO­

llOpOCJJeBuie, KopaJJJJOB0-6paX110IIOllOBbie 11 KOpaJJJJOBO-cpopaMIIH11-

cpepoBbie ( rypHeHCKI1e), cpo·pa MI1H'I1ipepOBO-ry6KOBbie ( TYJJhCKHe). 

OpraHoreHHbiH nerp11Tyc B HHx 11MeeT pa3Mepbi OT oLJeHb MeJIK11X 

( 0,1 .M.M) llO KpynHbiX ( 1-1,5 .MM), '-ITO II03BOJIHeT BbllleJIHTb cpen11 

HHX MeJIIWlleTpHTYCOBbie, rpy6o,ll,eTp11TYCOBhie H rrpoMelliyTO'-IHble 

pa3HOCTII. 

MeJJKOlleTpHTycosbre KpHHOHllHO-BOJJ.opoc.Tieso-¢opaM11HIIipepo-

Rbie HJJI1 sonopocJJeso·ocTpaKonoso·¢opaMI1H11cpepoBhre H3BeCTH5IK11, 

~!aCTO fJI!HIHCTbie II llOJIOM11Tli31IpOB3HHble, B K3W11pCKIIX OTJJQ}Kerm­

SlX rrepecJJaHBaKlTCH c H3BeCTKOBbiMH rJJIIHaMH u MepreJJHMH: B 
opraHoreHHo-nerpHTycoBbiX H3BeCTHHKax ocraTKli noponoo6pa-

3YKlmei1 cpayHbl CJJaraKlTCH rreJJHTOMOprfJHb!M Kap60H3TOM K3Jlb­

UH5l, pa3JJII'-!HaH crerreHh pacKpiicraJJJJII3aUHli KOToporo corrpoBOlli· 

,a,aeTCSl o6pa30B3HI1eM MIIKpO- li MeJJKOKpliCT3JJJJHI.JeCKOfO K3Jlbl.l.liT3. 
B HliX HHorna KaJJbU.HT MeTacoMaTIII.JecKH 3aMemaerc5l noJJOMIITOM, 

xaJJuenoHOM, aHrii,ll,piiTOM 11 rrHpHTOM. B KaMepax paKOBHH ¢Y3Y-
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JIHHH,ll, Ha6JIKl,ll,3eTC51 pa3pyllleHHbiH rJiayKOHHT. 3aMel.ll,eHHe o ·praHH_ 

LteC!Klix ocrarKOB .II.OJIOMHTOM conpoBOlli,ll,aercH pa3BHTHeM, KPOMe 

MellirpaHyJIHPHhiX, Me)f{K:pHcraJIJIHLJeOKHX ooo6maKll.li,HX·C51 rmp, . 'Ko­

TOiPhie JJ.OITOJ!HliTeJibHO K OCT31'0l.J:HO-.Ce,li,HMeHT3UHOHHblM y,seJIHll'H:Sa. 

TOT npou.eHT OTKpbiTOH rropHCTOCTH. 
Oco6eHHOCTbKl H3BeCTHHKOB c q)opaMHHHipepaMII, CHipOHHHKO­

BbiMH BO,li,OpOCJI51Mli HJIH CTBOpKaMli OCTpaKO,ll, 51BJI5IeTC51 Bb!COK351 

crerreHh liX nepeKpHcraJIJIH3aU.Hli, II B CBH3H c 3TliM oTJvrel!aeTC5l no­

BbillleHHOe KOJIH.LJeCTBO MellirpaHyJIHpHbiX H Me)f{ipOpMeHHbiX OTKpbi­

TbiX rrop pa3MepoM 0,05-0,8 MM. KpoMe roro, B HHX Ha6.7IKl,ll,aeTcH 

nyCTOTHOe rrpocrpaHCTBO, o6pa30B3HHOe 33 Cl.J:eT paCTBOpeHH51 H Bbl­

ru_eJiaLJIIB3Hli51 OCT3TKOB cpopaMHHHcpep. 
J.13BeCTH51Kli ITOJlH,ll,eTpiiTYCOBbie, rrpeHMyl.ll,eCTBeHHO Kp11H011,li,H0-

6paX110IIO,li,OBO-q)OpaM11H11cpepoBbie, B sepeHCK11X OTJIO)KeHII5IX CO,ll,ep­

>KaT 3H3l.J:11TeJibHYKl npiiMeCb neCI.J3HOI10, aJieBp11TOBOf0 H fJIIIHliCTO­

ro Marep11aJia, '-ITO IT03BOJI51eT Bbi,ll,eJiliTb HX B rpynny Tepp11reHHO-

Kap60H3THbiX IIOpO.D,. 
B onHcbmaeMhiX ll3BecrHHKax npeo6JianaeT npoMe)Kyroi.JHaH 

M3CCa 6a33JibHOf0 T11II3, npe,li,CT3BJieHH35! ITeJIIITOMOpcpHbiM Kap6o­

H3TOM K3Jlbl.I.HH. 3aMel.ll,eHIIe B HeH K3Jlbl.I.HT3 ,li,OJIOM11TOM COrrpOBO)f{­

,ll,aeTC51 o6pa30B3I-!1IeM BTOpH'H-Ib!X crpyKyYp, ,T3KliX KaK ,li,IICnepreHT­

H35J H C!ll.H,ll,eT11l.J:eCKaH; OHH xapaKrep,Hbl COOT:BeT'C11BeHHO ,li,Jl51 ,li,OJIO­

M'il'T'HCTbiX II ,li,OJIOM11TOBblX H3BeCTIH5!KOB. 
B HHlliHei<awHpCKHX, 6awKHpCKIIX II rypHeHCK11X OTJIOllieH1151X 

WllpOKOe pacnpocTpaHeHHe IIMeiOT BO,li,OpOCJieBO-Kp11HOH,li,HO-cpOpa­

M11l-IIIcpepOBb!e H3BeCTHHK11. · IB H11X rroponoo6pa3yKlm11e opraH11lle­

CKIIe OCT3TKH Hepe,li,KO !-13XO,li,5!TC51 B TeCHOM cpacTaHHH. 
H3BecrHHKII opraHoreHHo-o6JIOMOl!Hbie ( ¢oroTa6JI. I) o6blLJHO 

eSoraTbl cpopaMHH11cpepaM·II, BO,li,OpOCJIHMli 11 KpiiHOH,ll,e51M11, B H11X CO­

.neplliaTC5! ocraTKli 6pax11onon 11 ocTpaKo,ll,. CrpyKrypHaH oco6eH­

HOCTb )J,3HHbiX li3BeCTH51KOB 33KJ!Kll.J3eTCH B npeo6Jia,li,3H1111 OKpyr­

JieHHbiX opraHHl.J:eCKHX OCT3TKOB H OKpyrJIOH cpopMbl o6pa30B3H11H, 

ITO,li,06HbiX OOJIHTaM, HMeHyeMb!X ITCeBJlOOJIHT3MH. 
H3secTHHKH MaKpocKOITlllleCKll HMeiOT rrec~raHHKOB11,li,Hhifi o6JIIIK. 

MHKpocKorrHqecK11 B Hl!X pa3JIIIllaKlTC51 B ocHOBHOH Macce oKpyrneH­

Hbie opraHIIlleCKIIe OCT3TKH II o6JIOMKli H3BeCTH51K3, Melli,li,Y KOTOpbl­

MH HMeeTCH QeMeHT. 
flopO,li,006pa3yiOI.ll,l!e KOMIIOHeHTbl B H3BeCTH5!K3X CJ13f3KlTC51 

neJiliTOMOpcpHb!M K3.llbU:liTOM HJIH MOHOKpHCT3JIJI3lvl11 K3Jlbl.I.IIT3 B 

qJieH11'Kax Kip:HHOH,ll,ei1. B cJiyl!ae HX nepeKp.HcraJIJIH33U:HH np11 LI:OJIO­

MIITH33U11,11 ·Ha6JIKl.11:3eTC.51 pa3B11Tlle MiliKpO- H MeJIKOK,PliC'T3JIJ!lil.Je­
CKOf0 K3JlbU11T3 l!Jl11 ,li,OJ10MHT3, B QeMeHTe IIM11 o6yCJIOBJIHB3KlTC5I 

crpyKrypbr KpycTHipHKaU1111, pereHepau.~m 11.1111 noHKIIJI11TOBa5!. Kp?­

Me TOI'O, o6pa3yeTC5! Ue1MeHT Tliiiia Bb!IIOJI'HeHII51 lnop li 6a33JibHbll1, 
llHOr,ll,a B IIOCJie,li,HeM Ha6JIKl,li,3IOTC5! crycTKH H KOMKli rreJIHTOMOpcp-

HOfO Ka:p60H'ara K3Jibl.l.1151. 
B pa3pe3e sepxHero Kap6oHa opraHoreHHo-o6JIOMOl!Hbie H3BeCT-

HHK11 CJiaraKlTCH B OCHOBHOM OKpyrJieHHb!MII paKOB11H3M11·cpy3yJI11Hll,ll, 
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KpynHh!X ( 1-1,5 MM) pa3Mepos; cpe.LJ)1 HI1X HepaBHOMepHO pacrrpe­

l1,eJI5IIOTC51 LIJieHI1K11 KpHHOI1JJ_eH 11 ocTaTKH 6pax11onoJJ_. 0oJioCTI1 pa­

KOBI1H cpy3yJIHHHJJ_ Bh!ITOJIH5110TC51 MHKpO- 11 MeJIKOKp11CT3JIJIHL!eCKI1M 

K3JibUHTOM, pe)Ke JJ_OJIOMI1TOM, X3JIQeJJ_OHOM, !IHOrJJ_a fJI3YKOHI1TOM; 

B LIJieHI1K3X KpHHOHJJ_eH 06hiL!HblMI1 51BJI5110TC51 MOHOKpi1CT3JIJ!bl K3Jib ­

U11T3. 

B ueMeHTe npeo6JiaJJ_aeT TOT )Ke :mnreHeTwrecKI1i1 KaJibUI1T, LITO 

11 B paKOBHHax, yqacTKaMH oH pa3paCTaeTC51 JJ_O KpynHhiX KpHcTaJI­

JIOB, npej]_CT3BJieHHblX nOJIHCI1HTeTI1L!eCK11Ml1 JJ_BOtiH11K3MI1 . 06oco6-

JieHI1e KpynHOKpHCT3JIJII1L!eCKOfO K3JibUI1T3 Me)KJJ_y CKeJieT3Tvll1 paKJO­

BI1H o6ycJIOBJIHsaeT nHTHI1CTYIO 11.11'11 CKeJieTHYIO CTPYKTYPY B npo­

Me)K•yT;OLIHoi1 Ma,cce 11 nJIOT'Hhie yqa·c'11KI1. Me)K;.lJiy o ;prar-mLieCIKHM'H 

OCT3TK3M·H \p33Jll1L!310TC51 C0061l1.310lli;HeC51 l1 H30JlHip0'B3HHbie !101pb! , 

H3 C'TeHKaX KOTO.pb!X COXp3HHeTiC5! ~IT'Hr·eHeTHLieOKHH 6HTYM HJJ,H OHH 

OCT310'TC.H HI1L!•e<M He 33II'OJI'HeH.Hh!,MH. 

l13BeCTH5!KH TICeBJJ_OOJii1TOBhie ( cpOTOT a6JJ. I) no pacnpOCTp aHe­

HHIO He yCTynaiOT H3BeCTHHKaM opraHoreHHo-o6JJOMOLIHhiM. B HHx 

110p0j]_006pa3y!Oill.HMH cjJparMeHT3MH 51BJI5110TC51 OKpyrJIOfi cjlOpMbl 06-

pa30B3HH5! 6e? KOHUeHTpHLieCKOfO l1 paj]_I13JlhHO·JiyLIHCTOfO BHyTpeH­

Hero CTpoeHHH . Hepej]_KO ncesJJ_OOJII1Thi o6ycJJOBJIHB3IOTC51 pacKpH­

cTaJIJIH3aunei1 paKOBHH cpopaMHHHcjJep, 0 <JeM CBI1JJ_eTeJibCTBYeT pa3-

JIHL!!1MOe TIOJJ_ MHKpOCKOITOM CKeJJeTHOe CTpOeHHe HX C rrep·ncjJepHLie ­

CKHMH 060JIO'-IK3MH; cpej]_H HHX BCTpeLI310TC51 BH)l_OI13MeHeHHhle BO­

j]_OpOCJlH HJIH KOnpOJJHThl, HHOf)l_3 OHH BhiTIOJIH5IIOTC5! K3JihUH­

TOM HJIH JJ_OJIOMHTOM. B ueMeHTe ncesJJ_OOJIHTOBbiX H3BeCTH51KOB rrpe ­

o6JI 3JJ_3eT .3ITHreHeT!1L!eCKHH K3JihUHT, BCTpeLI310TC5! HOB006pa30B3-

HHH )l_OJIOMHT3, 3HfHJI,pHT3, pe1Ke X3JII]e)l_OH3 l1 nHpHT3. 

B opraHorer-JHbiX, opraHoreHHO-JJ_eTpnTycosbrx n opraHoreHHo-

o6"~·0M 'OLIHhiX .H3iBeCT'HRKax paJRHThi 11pelll.HHhi, cyiylphi rr CT:HJIO­

JJ'HThi (cpo110Ta6n. III), KOTOtPbie ipa3JJ_eJJHIOT.c51 Ha n~ptBHLI.Hhie (c'HH­

reHeTHLieCKHe) l1 BTOpHL!Hh!C ( .3fi'HreHCTHL!CCKHC) . l-13 HHX nepBHL! ­

Hb!e Ha6JIIOJJ_310TC51 Me)KJJ_y opraHH'lCCKHMH OCT3TK3MH H j]_pyrHMH 

liOpOJJ_006pa3y!Oill.l1MH KOMTIOHCHT3MH, BTOpH'lHble )Ke, K3K npaBHJIO, 

5IBJI5110TC51 CeKyll]HM1H. 

noposoe npocTpaHCTBO 11 TPelll.HHhl 6b!B310T 31151101ll.He HJIH Bhl­

nOJIH5110TC51 MHHepaJibHh!MH o6pa30B3HH51MH, npeHMylll.e CTBCHHO 

K3JibUHTOM, pe)Ke )l_OJIOMHTOM HJI11 IHip11TOM 11 3IT11fCHCT11L!CCKHM 6!1-

TYMOM. BHTYM OTMeLiaeTCH Me)KJJ_y Kp11cTaJIJJ3M11 K3JJhUHTa HJIH JJ_O­

JlOMHTa H CTCHK3MH nop HJUI ipelll.HH. 

l13BeCTH51KH cpopaMHHHcpepOBhie, OOJIHTOBhie ( nceBJJ_OOJIHTOBbJe) 

H opraHoreHH0-06JlOMOL!Hb!e xapaKTepH3YIOT C060H o6pa30B3HH51 

MeJIKOBOJJ_HOfO MOpCKOfO 6acceHH3 . l-13 OpraHOfCHH0-06JIOMOL!HhiX H 

ITCCBJJ_OOJIHTOBb!X l13BCCTH51KOB Bhl)l_CJI5110TC51 pa3HOCT11, COCT0511ll.IIC 113 

06JIOMKOB cpayHhl C XOpOWeH OK3T3HHOCTb!O 11 OTCOpTHpOBaHHOCTb!O 

IIX no pa3MepaM, o6p330B3HIIe KOTOpblX, Bep051THO, CJJeJJ_yeT CL!HT3Tb 

npu6pe)KH0-MOpCKHlviii, TO CCTb H3XOJJ_5llll.IIM'I1C5! 6JII13KO K 6 epero­

BOH JII1H11l1. 
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l13BeCTH51K11 opraHOreHHO-JJ_etpHTYCOBble B OTJIHlJHe OT opraHO­

reHH0-06JI·OMOL!HbiX, OL!eBII,QHO, cpopMHpOB3JIIICb B OTHOCIITe"7JbHO f JIY-

60KHX yqaCTK3X MOp51, f)l_e fiiJJ_pOJJ_IIH3M'HL!CCK11fi pe)KIIJ\l 6bi.JJ 6oJiee 

CITOKOHHb!H. 
l13BeCTH51Kl1 o6JIOMOtiHb!e npencTaBJI5110T C060H CUC<'\1CHT11pOB3H­

Hbie o6,10MKII Kap60H3THhiX nopOJJ_ - II3BCC'TH51KOB 11 JJ_OJIOM11TOB. 

0HII no TeKctypHhiM oco6eHHOCT51M pa3neJI5l!OTCH Ha 6peKLIHeBHJJ_Hbie 

HJIH 6peKLIHII pacTpeCKHB3Hl151 II ncaMMHTOBhle HJIH rpaBCJIHTOBble 

pa3HOCTH. BpeKLIYfesHnHhie 113BeCTH51KH orrHcaHbi B OTJimKeH1151X 6arn­

K11pcKoro Hpyca, rJJ_e OHII Lialll.e o6pa3yioT MaJIOMOill.Hbie npocJioH, 

B ~OTOpb!X nopOJJ_bl CJI3f310TC51 06JIOMK3MII pa3•MepoM OT 0,5 )1_0 

3 CM B JJ_H3MeTpe. 06JIOM~II npenCT3BJ1CHbl KaK ITCJIIITOMOpcpHb!MII, 

raK II opraHoreHHbiMI1 H3BeCTHHKaMH. TaM, rJJ_e BcrpeLia!OTCH cpas­

HHTeJihHO KpynHble 11 yrJIOB3Tble 06JJOMKH rropOJJ_, OHH HMCIOT He-

3:H3L!HTCJibH<Oe cMemeHHe (cpo11ma6JI. IV). B ueMeHTe _ 6pel\jqHi1 

OO,X)p3H51e'!'C51 rreJIHTOIMOpcpHbiH K3JibUllT, LI31ll.e :a<e• cone,p:tK3TC5l 
3n11reHeTI1L!CCK11e M'HHepaJibHble HOB006pa30B3HI151 B BHne K3JihUHT3, 

noJIOM,H1'3, aHr,11~p'11T3, xaJIUCJJ_OHa H 1<iB3ipUa. 
B 6peKLII151X paCTpecKIIBaHIIH oMelll.eHI1e o6JIOMKOB OTCYTCTByeT. 

06pa30B3HHe HX npHypoqeHO K 30H3M pa3BHTII51 tpelll.HHOB3TOCTH, 

o6ycJIOBJieHHhiM BHyTpiicpOpM3UHOHHbiMH pa3Mb!B3MH llJIOTHhiX H 

Kp e nKI1X nopoJJ_ . B HHX HepeJJ_KO Ha6JIIOnaiOTCH 3II5l!Oill.He Tpelll.HHbi. 

YJ:3BeCTH51KII nC3MMIITOBbie 11 rpaseJIIITOBbie HJIII MeJIKOKOHfJIOMepa­

TOBbJe scrpetreHbi B 6arnK11pCKIIx OTJIO•:a{eH'HHX no pa3pe3a'M Kpac­

HOH OoJIHHhi 11 DoKpOBKH (p11c. 1). B HHX noponoo6pa3yiOIUIIe o6-

JIOMKH HMCIOT pa3Mepbl OT 0,1 no 1 MM B ncaMHTOBbiX pa3HOCT51X 11 

OT 1 MM no 1 CM B rpaseJI11T3X. 
l13BeCTH51KI1 nC3M'MHTOBb!e COCT051T 113 MeJIK11X OK3T3HHhiX 06-

JlOMKOB neJIIITOMOpcpHOH nopO)J.bl, npiiLICM HeKOTOpb!e o6.7JOMKH MOp­

cJJO.!IOriiLICCKII 6JIH3KI1 K nCCBJJ_OOJIIIT3M; cpenH HIIX BCtpeLI310TC51 OK­

pyrJICHHbie opraHIILieCKI1e ocTaTKII cj:JopaMI1H11cpep 11 BOJJ_OpocJieH. B 
UeM<C"HTe 6a33JibHOIM II 'DIIH3 BhLnOJIHeHIII51 ITOip, IKP'OMe K3JibUHT3, KO­

TOphiH COJJ_ep:tr<IITC51 l.f31ll.P, H36'Ji!OJJ_3CTC51 niip11T, KBapu l1 qepHhiH Me­

T3MOpcp1130B3HHbiH 6HTy,M. ~nHfCHeTHLieCKHH JJ_OJIOM11T MeT3COM3TH~ 
tJeCKi1 33MCil1.3CT o6JIOiviKH neJIHTOMOpcpHOfO l13BeCTH51K3. 

BIIryMoM 33-ITOJIHHer.cH rrtopo.soe n !pOIC11paHCTIBO Me)K•JJ_Y o/6JioM ­

K3!MH II KpHCT3JIJI3tMII MHHepaJibHbiX HOB006p33!0IB3H'IIH; 11M )KC Bhi­

IT'OJIH5110TC51 rp·ell]:HHhi pa3JII1LIHbiX Hantpa,sne'HIIIH. HepeJJIKO oH Ha6JIIO_ 

JJ_3•C'I1C51 B nopax MC)K:JJ_y CTCHK3Miii IHX l1 Kp'IICT3JIJI3MH BTOipiiL!iHIQW 

K3JibUHT3. . 

B 113BecTH51Kax 6peKLIHeBHJJ_HbiX H 6peKLIII51X pacrpecKHBaHHH 

He3H3L!HTeJibHOe 11JIII noJIHOe OTCYTCTB!1e nepeMelll.eHI151 o6JIOMOL!HO­

ro M a r e pHaJia CB!1JJ_eTeJihCTByeT o6 o6pa3oBaHHH nopou 3a C4eT 

pa3pyrneHH51 HX H3 MCCTe OTJIO)KeHH5I. 

B II3BeCTHHKax o6JIOMOLIHbiX nepeoTJIO)l<eHHbiH KJiaCTIILiecKHH 

M aTepHaJI npenCT3E\JICH npe11MYill.CCTBCHHO MCCTHblM'II Kap60H3THbi­

MH nopoJJ_aMH. OJJ_HopOJJ_HbiH Belll.eCTBeHHbiH cocTaB rropoj]_, xopowaH 

OK3T3HHOCTh 11 OTCOpT11pOB3HHOCTh ODJIOMKOB riO pa3MepaM CBHJJ_e-
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TeJibCTBYIOT 06 OTHOCHreJibHOfl 6JIH30CTH K 6eperOBOH JIHHHH, TO 

ecTb o npH6pe.iKHO-MopcKHX yCJIOBHHx o6pa3oBaHHH oruiCbiBaeMbiX 

H3BecrHHKon. B pa3pe3e OHH Bbi,neJIHIOTCH B BH,ne MaJIOMOI.IJ.HhiX 

npoCJIOeB, KOrOpb!e '!aCTO He BbJ.ll_ep.iKHBaiOTCH TIO npOCTHpaHHIO. 

Me:i!<JLY BbiiileonHcaHHbiMH rpynnaMH H3BeCTHHKOB npoMe.iKy-

TO'IHOe TIOJIO)!<ei-IH e 3a!-IHMaJOT H3BeCTHHKH MeTaCOMaTH'IeCKHe. Yl3-
BeCTHHKH MeracoMarH'IeCKHe (¢orora6JI. V) xapaKrepH3yiOTCH 

npeo6Jia,nam-IeM (>50% ) .n:HareHrH'IecKoro H 3TIHreHTH'IecKoro, 

MHKpO- H MeJIKOKpHCraJIJIH'IeCKOfO KaJibUHTa, o6pa30BaBII1erOCH B 

npouecce nepeKpHcraJIJIH3aUHH H MeracoMarnqecKoro 3aMemeHHH 

XeMoreHHOro H.lJH 6HO:v1op¢Horo Ka p60H3Ta K3JibUHH BTOpH'IHb!MH 

MHHepaJibHbiMH o6pa30BaHHHMH KaJibUHTa. I( HHM .iKe OTHOCHTCH 

H3BeCTHHKH C peJJHKTOBOH opraHoreHHOH CTpyKrypofr, COCT05IlUHe H3 

'IaCTH'IHO HJl!i IIOJIHOCTb!{) nepeKpHCTaJIJIH30BaHHbiX opraHH'IeCKHX 

OCTaTKOB, C TI'pOMe.iKyTO'IHOH MaCCO!~I MHKpO- H MeJIKO.K·pHCTaJIJIH'Ie­

CI-<OH CTPYKTYPbl, noiCJie,lLHHe qame o6ycJiaBJIHBa!OTC5I Merac.oMa11H­

qecKHM 3aMei.IJ.eHHeM 6HOM01p¢Horo Kap60'Hara KaJibUHH - B era- . 
.li_HIO Ce,IU:!MeHTaUHH, a TI03.li_Hee 11 JlHTH¢HUHpOBaHHbiX o6pa30B3HHH, 

MHHe.paJihHhlMH HOB006pa30BaHHHMH KaJJbU'HTa. 
B rpynny MeracoMarwrecKHX H3BecrHHKOB, o'IeBHJLHO, cJJe,nyer 

OTHeCTH cryCTKOBbJe H K01MK!)Barbie pa3HOCTH nepeKpHCTaJJJJH30BaH­

HbiX nopo.n_. I(poMe TOro, BCTpeLia!OTCH TaKHe TIOp'OJ]bl, KOTOpb!e Ha­

CTOJlbKO H3MeHeHbl BTOpH'IHh!MH npOILeCCaMH, 'ITO nepBHL!Hb!H CO­

craB HX H npOHCXO.iK.ll_eHHe OCTaiOrCH HeHCHb!MH, BCJie.li_CTBHe qero 

Hx npHHHTo Ha3biBaTb KpHnroreHHhiMH. B pa3pe3e KaMeHHoyroJih­

HhiX OTJIO:il<eHHH pacnpOCTpaHeHbl H3BeCTHHKH OpraHOreHHbie, nepe­

KpHCTaJIJJH30B3HHbJe J]OJlOMHTHCThie 'H J]0,1!0MHTOBbie, B KOTOpb!X C 

pa3JJHLIHOH H!ITeHCHBHOCTblO Bbipa)KaeTC5I MeTaCOMaTHLieCKOe 3aMe­

IUeHHe nopo.D, JIOJJOMHTOM. lbBeCrHHKH opraHoreHHbie ,noJIOMHTHCTbre 

C.JiaraiOTCH B pa3JJI:!'IHbiX COOTHOII1eHH51X KaJibUHTOM (60Jlbll1e) H .li_O­

JIOMHTOM (MeHhllie) MHKpO- H MeJIKOKpi:!CT3JIJlH'IeCKOfi CTpyKrypbl, 

C1peJIIH KOTOpbiX paCTI03HaiOTC5I OCTaTKH pa3JIH'IHOH ¢ay.Hbl, BbiTIOJI­

HeHHble 3TIHreHeTHl.JeDKHM ,lLOJIOMHTOM, l.JTO o6ycJJaBJllfBaeT o6-
pa30BaHHe sropHLIHOH ,nHcnepreHTHOH crpyKrypbi ( ¢orOTa6JJ. V). 

lbsecrmiKH oprmwreHHo-.nerpHrycoBhie qau~e TIOJIBepraiOTCH 

nepeKpi:!CTaJJJJH3aUHH H J]OJIOMHTH3aUHH; B HHX opraHoreHHbiH ,neT­

pMryC JJef'I<O MeTaCOMaTH'IeCI(H 3aMemaerCH .li_OJJOMHTOM, I<OTOpblM 
CJlO.tKeHbl CI'YCTI<l:! HJIH peJJHKfbl opraHH'IeC'KHX OCTaTKOB . .il.OJIOMHT 

OOCTaBJJF.er 60Jibll1Y!O qa·CTb O'CHOBHOH ·M aCChi, ror.n_a Ka'K 6l:!rOMOp¢­

HbiH KaJibUHT OOXipaHHeTC5I JlHllib <MeJIKHM1H H30JJHpOBaHHbiMH yqaCT­

K2MH. TaKHM o6pa30M, co3,naercH B110pH'IHaH c,H.HJLeTH'IeDKaH crpyK­

rypa B H3BecrH5lKax ,noJIOMHTO'BbiX (¢o110Ta6JI. V), r.IIe rra,pareHenr­
qecKHM o6pa30BaHHeM HBJIHe'fCH aHrH,D,pHT, a 3a cqer ero rH.IIpara-

UH·H o6pa3yercH r11nc. 
B H3BeCTHHKax MeracoMaTIFrecr<:Hx pa3BHTbi Me:il<rpar-ryJI5lpHbre 11 

Me.iKI<pHCraJIJIHtieCKHe TIO'pbl, o6yCJIOBJJeHHbie rrepeK,pHCTaJIJIH-
33UI:!efr npH J]OJIOMHTH3aUHH. 0HH lJ3 CTO C006IUaiOrCH H3BHJIH­

CTblMH MHKporpemmraMH. B 6ypbrx r-re¢rer-racbiiUeHHbiX pa3HOCTHX 
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raKHX nopo.II nopoBoe npocrpaHCTBO I:!Meer He3Ha'IHTeJibHbie (0,02-
0,05 .M.M) pa3Mepbl H 3aTIOJlH5IeTC5l 3TIHreHeTH'IeCKHM 6rnyMOM. 

Oo Mepe TIOJIHOfO 3aMeiUeHH5I Kap6oHaTa KaJibUI:!H J]OnOMHTOM 

B OCaJ]Ke o6pa3y!OTC5I J]J!areHeTH'IeCKH-'MeTa'COMaTH'I6CKHe J]OJIO­
MHTbl TOrJ]a KaK MeraCOMaTH'IeCKOe 3aM~I.IJ.eHHe KaJibUHTa B JIHTH­

cpHUHpOBaHHblX o6pa30BaHHHX npHBOJ]HT B KO.HeLII-IOH CT3J]HH K ¢op­

MHpOBaHHIO 3TIHreHeTHLieCKH-MeracoMarH'IeCKHX J]OJIOMHTOB (¢0TO­

Ta6JJ. V). .UoJJOMHTbi MeracoMarwrecKHe pacnpe.IIeJIHIOTC5I HepaB­

HOMepHo B pa3pe3e Kap6oHa Ha nccJie.IIoBaHHOH reppHropHH. HaH-

6oJibll1ee pa3BHTHe TaKHe J]OJIOMI:!Tbl TIOJIY'IHJIH B 6alliK11pCKHX OT­

JIO.iKeHHHX B cesepo-BOCTO'IHOH '!aCTH JO.iKHO- I\yif6blllleBCKOfO 

He¢rera3or-rocHoro paiioHa (eM. pH c. 1). CpasmneJibHO pe.IIKO Ha-

6JIIO.IIaiOrC5I xeMOreHHbie J]OJlOMHTbl. 0HH o6pa3y!OT MaJIOMOI.IJ.Hble 

IIpOCJIOH B TYJlbCKHX, HH.iKHeKall.rHpCKHX I:! 6aUJKHpCKHX OTJ!OiKeHH­

HX . .il.OJIOMHTbl HMe.IOT HCKJIIO'IHTeJibHO IleJIHTOMOp¢HYIO CTpyKrypy 

H CJIOHCTYIO TeKcrypy 3a C'IeT HepaBHOMepHOfO pacnpeJ]eJieHH5l 

rJIHHHCToro MarepHaJia, co.IIep.iKaT rHe3.n_a aHrHJipHra, I:!Hor.na rHJI­

paTH3HposaHHoro .IIO o6pa3oBaHI:!H nmca. B raKHX .IIOJIOMI:!Tax ¢ay­

Ha orcyrcrsyer. OcHosr-raH O.IIHOpo.IIHa5l Macca Myruoro neJIHTO­

Mop¢Horo J]OJIOMHTa HHor.n_a pacKpi:!CT3JIJIH30BaHa .li_O M'HKpOKpH-

CTaJJJJH'IeCKOfO . 
.UoJIOMHTbi o6JJOMIQ'!Hbie I:! 6peK'!HeBH,nHbie ;( qJorora6JI. IV). 

Cpe.IIH o6JIOMOlJHbiX .IIOJIOMHrOB Bbi.IIeJJmorcH ncaMMHTOBbie H 6pei<­

LIHeBHJIHbie pa3HOCTH, aHanorH'IHhre no crpyKrype H reKcrype 113-

BeCTHHKaM. 
,UOJIOMJ-!Tbl 6pei<'!HeBH.li_Hbie l!ai.IJ.e npe.IICTaBJieHbl 6peK'IHHMH 

pacrpecKHBaHH5l ( ¢orora6JI. IV), :s KoropbiX yrJioBaTbie HecMemeH­

Hbie o6JIOMKH neJIHTOi-10p¢HOI'O .li_OJIOMHT3 .li_OCTH!a!OT 1-3 C.M. 

B ueMeHre Ha6JJIO.IIaiOTCH MHHepaJibi-Jbie Hosoo6pa3oBaHHH KaJib­

UHTa HJIH .IIOJIOMHTa. B nopax I:! nepeceKaromnxc5l rpei.IJ.HHax, He­

pe.IIKO OTKpb!TbiX, I:!HOr,ILa OTMe'Ia!OTC5l np!:!Ma3KH l!epHOrO MeraMOp-

¢H30BaHHOf0 6rnyMa . 
.UoJJOMHTbi o6JIOMO'IHbie ( ¢orora6JJ, IV) cocTOHT !:!3 OKpyrJieH-

HhiX o6JIOMKOB neJIHTOMop¢Horo ,noJioMIITa pa3MepoM or C,l .no 

0,9 eM; oH·H · qacTo paoKpHcraJIJI'H30B3Hbi H KaJibUHTH3HpoBaHbl. B 
fia33JlbHOM TIOJIHOKpHCTaJJJII:!'IeCKOM ueMeHTe HJIH C KpycrH¢MI<aUI:!OH­

HOH crpyKTypoJ:i npeo6.na.naeT KaJlbUHr H pe.iKe scrpeLiaercH .IIOJIO­

MHT. Me:i!<.IIY o6JIOMKaMH o6pa3yerc5I noposoe npocrpaHCTBO, B Ko­

ropo:M OTMe'!aeTCH 3TIHfeHeTHLieCKHH 6HyYM. 
06JJOMKH J]OJIOMHTa H UeMeHTHpyiOI.IJ.aH HX MaCCa HHOrJ]a Ce-

KYTC5I cepHeH TOHKHX rpei.IJ.HH, KOrOpb!e J]eJIHTC5I Ha OTKpblTbie H Bbi­

TIOJIHeHHbie MHHepaJJbHbiMH HOB006pa30B3HHHMH KaJJbUHTa, J]OJlO­

MHra, aHfH.ll_pHTa HJIH '6HTyMa. ,UOJIOMHTbl MeTaCoMaTHtieCKHe npo­

C,l!e.iKHBa!OTC5I B pa3pe3ax I(yJielliOBKH B BH.IIe JII:!I-I3oo6pa3HbiX 'I:!JJH 

HenpaBHJ!bHOfi ¢opMbi yqaCTKOB. 
0CHOBHaH Macca B .li_OJIOMHTaX CJJaraeTC5l OJ]HOHMeHHbiM MHHe-

paJIOM, o6yCJIOBJIHBa!OIUI:!M rpaH06JiaCrOBYIO HJJH rerepo6JiaCTOBYIO 

CTpyKrypbr, HHOr.IIa c pemrKraMH opraHHLieCKHX ocraTKOB. B KaJib-
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UHTH3HpOB3HI-IbiX f! CYJibCp3TH3HpOB3HHbiX ,li.OJIOMHT3X cmHreHeTIFie· 

CKHH KaJibUHT H aHrH,D.pHT o6pa3ymT H30JIHpoBaHHble KpHcTaJIJibl 

HJ!f! arperaTb! HX. B MOHOMHHepaJihHbiX ITOJIHOKpHCT3JIJ!HlJeCKHX 

nopo,11.ax ,D.OJIOMHT o6pa3yer 6o.nee HJIH MeHee H30MeTpHL!Hhie, Hepe,~~.­
Ko poM603,11.pH4eCKHe KpHCT3JIJ!bl, aMemmHe TeCHOe Cp3CT3Hf!e Me)K­

,D.y co6oi1; B HHx Liame MO)KHO Ha6Jim,D.aTb M03awmym crpyKrypy 

(¢orora6JI. V). 
B orrHCbiBaeMi:.Ix ,D.OJIOMHTax umpoKoe pacnpocrpaHeiiHe HMe­

fOT Me)KKpHCT3JIJIH4eCKHe ITOpbl, C006IUammHeCH !13BHJIHCTbiMH ·MHK· 

porpemHHaMH. 

B ITopax H rpemvmax lJacTo Ha6Jim,D.aeTC51 CBeTJio-6ypbiH JJerKHH 

6H1yM. B HHX 3a cqer BhiiUeJial!HBaHHH KpHCTaJIJIOB o6pa3ymrcH 

MeJIKHe (11.0 3 CM B ,li.H3MeTpe) K3BepHbl, CTeHICH KOTOpbiX HHKpyCTH· 

py10TC5J K3JlblLHTOM HJIH ,li.OJIOMHTOM, pe,D.KO B HHX Ha6Jim,D.amTC5J 

npHM33KH MeTaMop<jJH30B3HHOf0 6HTyMa _ 

B l!HCTbiX pa3HOCTHX ,li.OJIOMHTOB, pe)Ke l!eM B H3BeCTH51Kax, o6-

p113ymrcH CTf!JI.OJIHTbl. 

CyJih<jJaTHbie ITopo,D.bi npe,D.cTaBJieHbi B pa3pe3e Kap6oHa rJiaB­

HhiM o6pa30M 3ITHreHeTH4eCKHM 3Hn!,ll.pHTOM H B MeHbilleM KOJIHlJC­

CTBe ff!ITCOM, HBJIHmJUHMCH ITpO,li.YKTOM n!,ll.p3T3UHH 3HfH,ll.pHT3. 

B aHr,HJIJp,Hrax llaCTo COXip3rH5JeTCH xeMoreH'HbiH, Ka•K OICTaTOlJHO· 
Ce.D,HMeHT3UHOHHbiH, f!eJIHTOMOpcpHbiH ,li.OJIOMHT. 

CyJibcpaTHbie OTJIO)KeHHH c ,li.OJIOMHTOM pacrrpocTpaHeHbi B oK­

CKOM DO,ll.bHpyce HH)KHero Kap60I-I3 H DKeJibCKOM 5Ipyce BepxHero 

ero OT,ll.eJia, r,D.e OHH 06pa3ymr p33JIHlJHOH MOIUHOCTH flJI3CTbl, rrpO· 

C::JIOH, JIHH3bl H rHe3,11.3. 

8:KJim4eH.HH 3HfH)IJpH'Ta B Jl:OJIOIMHT3X H ~OJIOIMHT:H3'H'pOB3HHbiX 
H3BeCTH5JK3X pacnpocrpaHeHbl ITO BCeMy pa3pe3y KaMeHHoyroJib­

HbiX OTJIO)KeHHft. KpoMe MeracoMaTHllecKoro 3aMemeHHH, HM 3a­

noJIHHIOTCH rryCTOTbl H TpeiUHHbl B rropo.n,ax. 

3rrHreHeTH4eCKI1M11 o6pa30B3HHHMH 3HfH,ll.p11T3 Hepe.llKO o6yc-

llOBJIHB3mTCH rerepo6JiaCTH'-!eCKI1e CTPYKTYPbi IT01p0,11., B KOTOpb!X 

ycTaHOBJieHO OTCYTCTBI1e TOHKOKp11CT3JIJII1'-!eCKOfO CTpOeHI15J. 

feHeTHl!eCK3H OC06eHHOCTb 3HfHJJ.p11TOB, O'-!eBH,li.HO, 06bHCHHeTCH 

o6pa30B3HHeM HX 33 Cl!eT B03,D.ei1cTBHH H3 nopO,ll.bl OCOJIOHeHHbiX 

IlO,D.3eMHbiX 130,11.. fHflC H36Jim,D.aeTCH B Henocpe,D.CTBeHHOH CBH3H C 

llHf11,11.pHTOM; HX COBMeCTHOe H3X·Q)K,D.eH'He CBH,ll.eTeJibCTByeT 0 ITe· 

pexo,11.e nocJie,D.Hero B nmc rrocpe,D.CTBOM r11,11.parauHH. 

}IJ BbiWeOITHC31-IHOf0 CJie,D.yeT, liTO Ha 11CCJie,li.OB3HI·IOfl Tepp11TO­

p11H H3MeHeHHe MI1HepaJIOfJ1l-IeCKOfO COCT3B3 H CTpyKrypbl Kap6o­

H3TI-Ib!X ITOpO,ll. o6yCJJOBJIHB3eTCH B OCHOBHOM 3ITHfeHeTH'-IeCKOH MH­

HepaJIH33UHeH. 

HccJie,D.oBaHHH rroKa3aJIH, '-ITO ~HHepa.ilbHbie HOBoo6pa3onaHH51 B 

H3BeCTHHKax 11 ,li.OJIOMHTax 3HalJHTeJibHO ycJIO)KHHmT crpyKrypy 

CKeJieTa HX H nyCTOTHOfO ITpOCTp3HCTBa. 

CrmreHeTH'-IeCKoe ( ce,D.HMeHT3UHOHI-IOe) MHHepaJioo6pa3oBaHHe, 

CB5!33HHOe B OCHOBHOM C H3KOf!JieHHeM Kap60H3THOfO MaTep11aJia B 

OC3,li.Ke, He OK33biB3eT CyiUeCTBeHHOrO BJIHHHHH l-13 H3MeHeHHe CTpyK-
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ryphi cKeJJeTa rt MopcpoJiorlfiH IToposoro npocrpaHCTBa B Kap6oHaT­

HbiX nop0,11.3X, OHO JIHWb CITOC06CTByeT o6pa30B3HHIO Ce,li.HMeHT3UH· 

OHHbiX cTpyKryp H rrop. 
)lllareHeTHLJeCKI1e rrpoueCCbl Bblp3)l<3mTC5J BO B33HMO,ll.eHCTBI1H 

MOpCKOH BO,ll.bl C llJIOM, B rrpeo6pa30B3HI1H OC3,li.K3 B nopo,D.y 33 ClJeT 

XHMHKO-MHHepaJIOnilJeCKOH rrepepa60TKI1, YITJIOTHeHHH 11 nepepac­

npe,D.eJieHI15! Bemecrsa oca,D.Ka. B CBH3H c 3TI1M noHBJI5ImTc5! MI1He· 

paJibHbie HOB006pa30B3HI15! K3JibUI1T3, ,li.OJIOMI1T3, CyJibcpaTOB 11 yc­

JIO)KHHeTCH crpyKrypa ocHOBHOH M acCbi B ITOpo,D.ax. TaK, o6pa3oBa­

Hl1e ,D.HareHeTHl!eCKHX ,!LOJIOMHTOB, Ol!eBI1,li.HO, CJiaraeTCH 113 npouec­

COB OC3)K,ll.eHI15J, M11rp3UI1H 11 MeT3COM3T03a. 
Oca)l<,D.eHHe xeMoreHHoro ,~I;OJIOMI1Ta 5IBJIHeTCH pe3yJibTaTOM XH­

Ml!l!ecKoro B3311MO,ll.eHCTBI15! ,li.ByyrJieKI1CJIOfO K3JlbUHH rrpeCHbiX 

peliHbiX BO,ll. C MarHe3H3JlbHb!MH OOJIHM11 MOpCKOH BO,ll.bl, liTO Bb!p3· 

*aercH, ITO H. C. KypHaKosy 11 ,11.p., cJie,D.ymmHMI1 peaKUHHMH: 

2Ca (HC03)z + MgS04 = CaMg (COa)z + CaS04·2H20 + 2C02; 

2Ca (HC03)z + MgCl2 = CaMg (COa)z + CaCI2 + 2H20 + 2C02. 

,lL•Hal'eHe'TH4eCK•I1M ~H IT)pe1016pa.30rB3HHHMH, Be!pm!THO, o6yCJIOBJie-

HO o6pa30B3HHC MHKpOKp11CT3JIJII1'-!eCKHX 11 KP'I1ITTOKp11CT3JIJII1'-!eCKHX 

H3BeCTHHKOB 11 ,li.OJIOMHTOB. 
3nHreHeTI1l!eCKHe MI1HepaJibHble HOB006pa30B3HH5J B Kap60H3T· 

Hb!X ITOp0,11.3X 5IBJ1HhlTCH H31160Jiee ,li.JII1TeJibHb!M'H no BpeMeHH, l!eM 

UH3feHeTI1lJeCKHe . 
Ha ,li.JII1Te.TJbHOM nyr11 sropHtiHbJX 3ITHreHeTHLJeCKHx H3MeHeHHH 

IIOpO,ll. OCHOBHb!M q>aKTOpOM, 11X Bbl3blB3miU11M, 5IBJI5leTCH •(no 

H. M. Crpaxosy, 1962) rrocTOHHHO B0306HOBJIHmmeecH ITpOTHBope­

qae Me)K,ll.y Bell.leC11BeHHbiM OOCTarBOIM fi.QpO[,ll.bl, BJlil15lrHHeM TeMIIIepa­

Typbl (90-100%) H ,11.3BJieHH5! (800-900 aT). 
HHcpHJibTpaul1oHHbie BO,ll.bi rrpH B3ai1•MO,D.eHcTBI1H c rJIHHHCTbiMH 

nop0,11.3lviH MeT3MOpcpH311pymTC51 BCJie,li.CTBHe K3TI10HHOfO 06MeHa H 

CT3HOBHTCH XJJ.OpK3JlbUHeBbiMI1, 113 HI1X )!(e OC3)K,ll.3mTC5! K3JlbUHT, 

UOJIOMI1T 11 3HrH,ll.p11T, KOTOpb!MH BblflOJIHHmTCH TIOpbl, Tpell.lHHbi H 

ocymecTBJIHercH MeracoMaTI1l!ecKoe 3aMemeHHe H3BeCTHHKOB. MeTa­

coMaTwieC}\oe B03,D.eHCTBHe BO,U, o6orameHI-IbiX M3fHI1eM, Ha H3BCCT· 

HHKH 3aKaHl!I1BaercH, KaK yKa3biB3JIOCb Bbiwe, o6pa3oBaHI1eM ,li.OJIO· 

MHTOB, COfJI3CHO peaKUHI1 

2CaC03 + MgC03 = CaMg (C03)z + CaC03• 

AHaJII13 xHMI1LJecKoro cocraBa Kap6oHaTHbiX nopo,11. noKa3b!Baer, 

tiTO Ha 11CCJie,D.OB3HHOH Tepp11TOp11H rrpouecc ,li.OJIOMI1TH33UHH B HHX 

pa3BHT HepaBHO•MepHO B CB5!311 C 113MeHeHH5!MH CO,li.Cp)K3HI1H MarHe-

3113JlbHb!X COJieH B MOpCKOH· BO,ll.e, C O,li.HOH CTOpOHbl, H HeflOCT051H­

CTBOM MHHepaJIH33UHH ITO,D.3eMHb!X BO,ll.- C ,D.pyroH. 
Dp11 rrpocJie)KHB3HI111 H3MeHeHHH JIHTOJIOrHllecKoro cocraBa Kap-

6oHaTHbiX ITopo,D. Ha repp11TOpH11 1ora Kyi16biWeBCKOH o6JiaCTH 

yCTCI!-13BJII1B3eTC51, '-ITO B LJ:arraeBCKOM Hecprera30HOCHOM paHOHe 

(pHC. 1) Kap60H3THb!C pa3pe3bl rrpe,li.CT3BJieHbl B OCHOBHOM lJHCTb!-
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M.H HJI'H ,nOJIOMHTHC'fhiMH pa3HOCT5IMil H3BeCni5IKOB H orpaHHtteHHOe 
pacnpOCTpaHeHI1e HMeiOT ,nOJIOMHTOBb!e H3BeCTH5IKH HJ111 ,nOJIOMHTbi. 

B npe.ueJiax 10:lKHo-Kyif6billleBcKoro paifoHa (pnc. 1) orMe­

qaercR npeo6Jia,UaHHe ,UOJIOMI1TOB B YI111HCKI1X OTJIO:lKeHI15lX p a 3-

pe3a onopHOH OpeXOBCKOH CKB. 1, a TaK>Ke B OKCKOM 11 cepnyxoB­

CKOM no,UbRpycax Hl1:lKHero Kap6oHa pa3pe30B OpexoscKoi1 11 Kpac­

HonoJHIHCKOH onopHbiX CKBaX<HH; Kp0~1e TOfO, B 6alllK11pCKOM 5Ipyce 

H Hl1:lKHei1 ttacrl1 Kall111pcKoro rop1130HTa cpe.n:Hero Kap6oHa Ha Ky­

nelllOBCKOH 11 J3Jiaro.uaposcKoif nJio~a.U5IX 11 B pa3pe3e KpacHono­

n5IHCKOH CKB. 1 11, HaKOHeU., B OTJIO:lKeHH5IX DKeJibCKOfO 5Ipyca sepx­

Hero Kap6oHa (KpacHa5I DoJI5IHa, OpexosKa, J3Jiaro.uapoBKa). 

HepaBHOMepHOCTh .UOJIOMHTH3aU.HH 113BeCTH5IKOB B 6alllKHpCKHX 

OTJIOIKeHH5IX npo5IBJI5IeTC5I B npe.n:eJiax .ua:lKe o.n:Hoif KyJielllOBCKOH 

6paxHaHTI1KJIHHaJibHOH CTpyKrypbi. Y CTaHOBJieHO pa3BHTHe ,UOJIO· 

MHTOBbiX 113BeCTH5IKOB H ,UOJIOMHTOB B 3ana,UHOH H CeBepo-3ana,UHOH 

ee tiaCT5IX. 

B HH:lKHeKall111pCKHX orJio:lKeHH5IX yBeJIHtteHHe co.uep:lKaHH5I .noJio­

MHra npocJie:lKHBaerc5I B BOCTOtiHOH qacr11 KyJielllOBCKoi1 crpyKryphi, 

pacnpocrpaH5IeTC5I Ha IOfO-BOCTOtiHOM ee npO,UOJI:lKeHHH, BKJI!Olia5I 

J3Jiaro,Ua pOBCKOe IIO,nH5ITI1e. 

flo.u BJIH5IHHeM noBepxHOCTHhiX M: rpyHTOBhiX so.u, npoHHKaiOlll.HX 

B IIOpHCTbie H Tpelll.HHOBaThie ,UOJIOMI1TOBb!e H3BeCTH5IKI1 H ,UOJIOMI1· 

Thl, IIpOHCXO,nHT pa3,UOJIOMH411BaHHe 11X H conyTCTBYIOlll.a5I KaJihU.H­

TH3aU.H5I. 3TH npou.eCCbl cnoco6CTBYIOT 06 pa30BaHI1IO nJIOTHh!X pa3-

HOCTeH ,nOJIOMI1TOB, 3aJieraiOlll.I1X npOCJI05IMH, JIHH3aMI1 11JIH Henpa­

BHJibHOH <}:lopMbl JIOKaJihHhiMI1 yqaCTKaMH. 

Pa3.UOJIOMHtiHBaHI1e, no fafr.n:uHrepy, Bhrpa:lKaerc5I peaKU.iieli: 

CaC03 • MgC03+CaS0c-72CaC03 (Bbma,naer) +MgSO.t (BbiHOCHTC5I). 

TaKHM o6pa3oM, pa3BI1THe 3nl1reHeTI1tiecKoro KaJihU.11Ta ocy~e­
CTBJI5IeTC5I, BO-IIepBbiX, np11 nepeKpHCT3JIJIH3aU.11H 113BeCTH5IKOB HJIH 

rrp11 HX MeTaCOMaTI1lJeCKOM 3aMelll.eHI1H 11, BO-BTOpbiX, B npou.ecce 

KaJibll.HTH3aU.HH npH pa3,nOJIOMHlJI1BaHHI1 ,nOJIOMI1TOBb!X pa3HOCTeH 

rropo.u. .. .,,~,1f1>ii!a~ 
B rrepBOM CJiyqae Ha6JIIO.n:aerc5I pa3BHTHe rrop11crocrn, so Bro­

poM - OTMetiaeTC51 0Tp11U.aTeJibHOe BJIHHHHe Ha KaiJ:eCTBO Kap6oHaT­

HbiX nopO,U-KOJIJieKTOpOB, TaK KaK o6pa30BaHI1e arperaTOB Kp11CTaJI­

J!OB 3nHreHeTI1IJ:eCKOfO KaJibU.HTa ynJJOTH5leT Kap6oHaTHbie nopO,nbi. 

B HI1X pa3BHBaiOTC5I raKHe crpyKryphr cKeJiera KaK noi1KHJII1TOBa5I 

H n5ITHI1CTa5I. 

JloJIOMI1Thi pa3HOKp11CTaJIJII1IJ:eCI<He, MeJIKOnOpHCThie npespa~a ­
f0TC5I 3a CIJ:eT pa3,UOJIOMHtJHB3HI15I B nJIOTHbie rropO,Uhl, HHOr ,Ua He­

paBHOMepHO KaBepH03Hb!e. 0HI1 Cylll.eCTBeHHb!M o6pa30M OTJ111tia· 

IOTC5I OT ,UOJIOMI1TOB MeTaCOM3TJ11IeCKHX, B KOTOpbiX pa3BI1Thl Me:lK· 

KpHCT3JIJII1lJeCKHe riOpbi H M11Kporpelll.HHhi. 

¥!3 aHaJIH3a ¢aKTHIJ:ecKoro Marep11aJia cJie.n:yer, IJ:TO np11 onpe­

n.eJieHHI1 KOJIJieKTOpCKI1X CBOilcTB Kap60H3THbiX !10pO.U, o6orameH­

Hh!X .n:oJIOMI1TOM, HeJlh35I pyKoso.ucrsoBaTbC5I JIHlllh co.uepnwH11eM 
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MarHH5I, a lle06XO,UI1MO ytii1ThiB3Th BTOpHt!Hbie npoU.eCChi 11 fJ13BHhlM 

o6pa30M nepeKpHCTaJIJII13aU.HlO C ,nOJIOMHTH3aU.HeH, KOTOphie H3Me· 

H5IIOT crpyKrypy nopo.u 11 nopoBoro npocrpaHCTBa - o.n:Horo 113 

rJiaBHb!X napaMeTpOB Kap6oHaTHhiX IIOpO,U-KOJIJieKTOpOB. 

flo co.uep:lKaHHIO MarHI15I B nopo.n:ax 6es yqera cTpyKrypHhiX 

oco6eHHocreli MH.HepaJihHhix o6pasoBaHI1li ,noJIOM'I1Ta HeJih35I cy.n:Hrh 
0 3aCOJIOHeHHOCTI1 BO.U' MOpCKOfO 6accel'!Ha B U.eJIOM, TaK KaK npaK­

THIJ:eCKI1 ycTaHOBJieHO BJII15IHHe 3aCOJIOHeHHbiX !1JiaCTOBhiX BO,U H a 113-

MeHeHI1e MHHepaJIOfl1tieCKOf0 COCTaBa 113BeCTH51KOB. 

B H3BeCTH5II<ax 11 .n:6JIOMI1Tax noCJie.n:yiOlll.I1M noCJie .LJ:OJJOMHTI13a­

UI111 5I~JI5IeTC51 npou.ecc cyJih<}:l3TI133ll.l111, KOTOph!H conpOBO:lK,U3eTC5I 

MI1HepaJihHh!MI1 o6pa30BaHI15IMI1 aHrH,UpHTa, mnca, pen<e U.eJieCTI1H3. 

AHm.n:p11r 11 r11nc Ha6JIIO.UaiOTC51 B B11.Ue Kp11CTaJIJIOB pa3JIWIHbiX 

(0,3-1 MM) pa3MepOB, 11HOf,Ua B Bl1,ne pa,UI13JihHO·JIY411CThiX arpe­

raTOB 11,1!11 o6yCJIOBJII1BaiOT reTepo6JiaCTI1IJ:eCKI1e CTpyKrypbi TaM, r.ue 

OHI1 o6pa3yiOT JII1H3bl 11JII1 npOCJIOI1. I1MI1 3anOJIH5IIOTC5I nyCTOTbi 11 

rpelll.I1Hbi. 
B Kpynrrhrx (1-2 MM) Kp11craJIJiax arrm.up11ra HHor.ua IJ:eTKO 

Bbip11COBbiBaiOTC5I poM603.Upbi ,noJIOMI1Ta, yKa3biBaiOlll.He Ha Meraco­

MaTI1trecKoe 11 6oJiee no3.n:Hee o6pa3osamre aHr11.up11ra. 

TaKI1e Kp11cTaJIJibi aHm.n:p11ra c mncoM H HX arperarhr, 3anoJI­

HH5I nyCTOTHOe npocrpaHCTBO T~M CaMbiM ynJIOTH5IlOT nopO,Ubl H .U.e­

JI3IOT HX CJia6hiMH KOJIJieKTOpaMH. 

AHaJIOrHtiHoe BJIH5IHHe Ha 11 3MeHeHHe KOJIJieKropcKHX CBOHCTB 

Kap6oHaTHb!X nopo,n OKa3hiBaeT OKpeM HeHHe. 

0KpeMHeHI1e B Kap6oHaTHhiX rropo.uax trame Bbipa:lKaerc5I B 

o6pa30BaHI111 XaJIU.e,UOHa HJ111 MeJIKOKpHCTaJIJII1tJeCKOrO KBapua. 

flp05IBJI5IeTC51 OHO B OCHOBHOM B 3aMelll.eHHH KpeMHe3eMOM KaJibll.H­

Ta opraHI1treCKHX OCTaTKOB H npoMe:>KyTOLJHOH MaCChi, KpOMe TOfO, 

Ha6JIIO,UaeTC5I 11HKpyCTaU.H51 KBa pu.eM 11 XaJI U.e,UOHOM nyCTOTHOfO 

IIpOCTpaHCTBa, nOJIOCTeH paKOBHH, Tpelll.HH. 

B Kap6oHaTHbiX rropo.uax rra6JIIO.UaiOTCH o6pa3oBaHHH 3nl1reHe­

THtiecKoro napHra, 11MeiOmero perHOHaJibHOe pacnpocrpaHerme B 

pa3pe3e Kap6oHa Ha HccJie.UOBaHHoi1 repparopH11. KpoMe nHpHra, 

o6pa3yiOII.I.ero paoce5IHHYIO BKpanJieHHOCTh H MeJIK'He yrJIOBaTble 

BKJIIOIJ:eHI15I, BCTpetralOTCH fJI06yJIH MapKa3HTa. fiH'pHT 11HOr,na o6pa-

3yeT C>pOCTKH KpUCTaJIJIOB HenpaBHJibHOH <}:lopMbi 11JIH HHKpycr.HpyeT 

CB060)l,Hble nOJIOCTI1 B pa>KOB-HHaX, ·CTeHI<:H Tpelll.HH HJIH nyCTOTHOfO 
npocrpaHCTBa soo6me. KpoMe roro, OH o6pa3yer nces.n:ollwp¢o3bi 

no OipraHHIJ:eCKHM OCTaTIK3M, H pe:lKe BCTpetiaiOTNI KOHKpeU.H11 era. 
HaH6oJTee BhiCOKHe KOHU.eHrpaU.H11 nHp11ra npHypoiieHbi K rJIH­

HHCTO·Kap6oHaTHhiM IIOJ}O,UaM, 06oraii.I.eHHb!M pacceHHHblM TOHKO,UH­

cnepcHblM opraHI1IJ:eCKI1M s emecrsoM, Koropoe. n epoHTHO, cnoco6-

CTBOBaJio ,UHareHeTI1tJeCKY!M npeBpaii.I.eHH5IM OKHCHOfO :lKeJie3a nep­

BOHaiJ:aJibHO B CH,nep11r, a 3areM B n11p11r. ToHKopaccemmhrii rr11pHT 

BCJie,UCTBHe nepeKpHCTaJIJIH3aU.HH npHHHMaeT KpHCTaJIJII1tieCI<He 
oqepTaHH5I. 

YtJHThiBaH pacnpocrpaHeHHe 3nHreHeTHLiecKoro nHpHTa B. cBo6o.n-
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HbiX noJioct5ix nopo,n Me.>Kn:Y i13BeCTKOBbFMil 11 .UOJIOMHTOBhiMH yqa­

CTKal\111 11 KpHcTaJIJiaMH .li.OJIOMI1Ta, MO.>KHO yTsepn:HTe.rrbHO roso­

pHTb o TOM, l!TO ero no5IBJieHI1e He cnoco6cTsyeT pa3BHT11IO noposoro 

npOCTpaiiCTBa B Kap60HaTHbiX nopon:ax, a COKpamaeT ero. OepeKpW 

CTaJIJIH33U1151 11\e ero He OK33b!BaeT cylll,eCTBeHHOfO BJII151HH51 H a yse­

JIHl!eHI1e noposoro npoCTpaHCTBa, TaK KaK n11pHT He o6pa3yeT 6oJib­

W11X KOHUeHTp3UHH B nopon:ax H He 11MeeT paBHOMepHOfO pacnpo­

CTpaHeHH51 B HHX. l13 Ha6JIIO.ll.eHI1H CJien:yeT, t!TO DHp11TH33U1151 npo­

XO.li.HJia B OCHOBHOM TI03.li.Hee .li.OJIOMHTI13aUHH. 0ni1CaHHbiMI1 .li.Hare­

HeTHl!eCKI1M11 11 :'1TII1reHeTI1l!eCKI1MI1 npoueCC3MII1 11Cl!epnb!B3!0TC51 

OCHOBHhle 113MeHeHI151 MHHepaJIOfHl!eCKOfO COCTaBa Kap60H~THhlX 
nopon: H CB513aHHb!X C HHJ\111 H3]\1eHeHHH B pa3BHTHH nOpOBOfO npo­

CTpaHCTBa. 

OcHOBHbiMH BbiBO.ll.aMH H3 scero BbiWe113JI01KeHHoro 5IBJJ51IOTC5I 

cJien:yiOill,l1e. 

1. Ha TeppHTOp1111 IOra Kyli6biUieBcKoi1 o6JiacTH so scex Tpex 

OT.lJ.eJiaX ,Kap60Ha MHOfOTIJiaCTOBbJe 3aJie.>KH HecpT11 rrp11ypoT.JeHbl B 

OCHOBHOM K opraHoreHHbiM . H3BeCTH5!K3M, nepeKpHCTaJIJ!li30BaHHblM 

H .lJ.OJlOMI1TH311pOBaHHbiM 11X pa3HOCT5!M 11 .li.OJIOMHTal\1. 

2. BbiCOKI1MI1 KOJIJJeKTOpCKI1MH csoflcTBaMI1, no onpen:eneHH51M 

K03cpcp11U11eHTa OTKpb!TOH nopHCTOCTH, OTJII1T.Ja!OTC>i: 

a) 113BeCTH5!KI1 opraHOfeHHbie, npeHMylll,eCTBeHHO cpopaMHH11cpe-

p0Bbie, son:opocneso-cpopaMI1ii11cpeposbie, son:opocneBbie, opraHo-

reHHo-o6JIOMOT.JHbie, nCeB.li.OOJl'HTOBbie 11 OOJIHTOBbie; 

6) 113BeCTH51KI1 opraHoreHHbie H oprariOreHH0-06JIOMO'lHbie, 

nceBO.lL00Jli1TOBbie nepeKpHCTa.1JJI130BaHHbie 11 .li.OJIOMHTI1311pOBaHHbie; 

B) .li.OJ!OMHTbl C peJIHKTal\111 nepB11T.JHbiX opraHoreHHOH 11 n:pyrux 

CTPYKTYP ·11n11 MeTacoMaTHT.JeCKI1e c rpaHo6nacTHl!eCK11MH CTPYKTy­

paMI1. 

3. OcHoBHbiM Kp11Tep11eM .li.Jili Ka<~eCTBeHHOH oueHKI1 Kap6oHaT­

HbiX nop0.11. KaK KOJIJieKTOj)OB 51BJ15l!OTC51 I\OJll1lfeCTBO OTKpb!Tb!X 

( coo6maiOW.11XC51) nop, reHeTI1T.JeCKHe oco6eHHOCTl1 nopoBoro npo­

cTpaHcTsa B nopon:ax H pa3BHTHe TpeW.HHOBaTOCTH B H11X, o6ycJJOB· 

JII1B310ill,ei1 Tij)OHHUaeMOCTb. 

0TKpb!Tbie llOpbl no CTerreHH 11X 3cpcpeKTHBHOCTH pa3.ll.eJI5IIOTC5I B 

HH.>KeCJie.ll.yiOW.eM HHCXO.lJ.5llll,eM ITOp5I.li.Ke: 

a) OCT3TOT.JHO-C€.li.I1MeHT3U110HHble Me.>KcpOpMeHHbJe (Me.>Karpe-

raTHbie), COCT3BJI5l!OW.11e 2.5% 11 60JibWe; 

6) Me.>KrpaHyJI5Ij)Hbie, .li.OCTI1faiOili,He 25-15-%; 
B) Me.>KKpHCTaJIJII1l!eCKI1e, .li.OCTI1f3!0Ill,11e 15-J 0%; 
r) CBepXK3D'HJIJI51pHbie C TpeW.HHHOH I10p11CTOCTb!O 11 K3llHJIJI5Ip­

HbJe ( Ce.li.I1MeHT3UHOHHbie), He npeBb!W3!0Ill,l1e 10%. 
4. BTop11tiHbiMH (3nHreHenFieCKHMH) npoueccaMI1, yJiyT.JruaiOili,I1-

MI1 KOJIJJeKTOpCKI1e CBOHCTBa 11 B OCHOBHOM ll0Bblill3!0Ili,I1MI1 K03cp­

CpHUHeHT OTKpbiTOH nop'HCTOCTH, 51B.TI5:I!OTC5! nepeKp11CT3.11Jli133U1151, 

L{OJ!QlvHlTI133U1151 H paCTBOpeHI1€ , C BbiW.eJialJHB3HI1€M Kap60H3THb!X 

MI:IHepaJIOB, npeHMyW.eCTBeHHO ,li;OJIOMHTa. 
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