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Pynonposinenne HoBoe pacmosioxeHO B CEBEpO-BOCTOUHOM 4acTu EHHceiickoro
Kpsbka B mpenenax J{roOKONIICKOW JIMIIEH3MOHHOW IUIOMIAJM B TOJIOCE PA3BUTUSI TOPOJ]
cyxonutckoi cepun. Ilopojabl 1aHHOM cepuu UMEIOT IKUPOKOE PACIIPOCTPAHEHUE B pailoHe U
y4acTBYIOT B crpoeHun JloOkomickoro rpaGeHa. B meramioreHmdeckom 1iaHe
pynonposiBieHre OTHOCUTCS K COBETCKOMY 30JIOTOPYAHOMY Y3Iy.

B 80-90-x romax mouckoBeIMH pabOTaMM Ha pPYAHOE 30JI0TO OBLIO BBISBICHO

pynonposiBienne HoBoe u otHeceHo k OecniepcniekTuBHbBIM (Jloxmakos, 1986; 1990). B 2010r
Ha J[fOOKOIICKOW JNHMIIEH3MOHHON TUIom@and ObUI  TMPOBEACH KOMIUIEKC JIUTO- H
OMOT€OXMMHYECKUX pPAa0OT IO pe3yabTaTaM KOTOPBIX OBUIM BBISBICHBI KOMIUICKCHBIC
AQHOMAJIMH 30JI0Ta U MBILIbSAKA, B TOM 4Hcie Ha pyaonposisieHun Hosoe. B 201 1r anomanus
B Tpejaenax pynomnposiBieHus HoBoe Obuta BCKpHITa TpaHIIESIMH M pa3OypeHa CEThIo
HOUCKOBBIX CKBa)KUH.

B xozme ropHbix u OypoBBIX pabOT Ha PYAOIMPOSBICHUU OBLIM OTOOpaHBI OOpa3IlbI
BMEILAIOUIMX TOPHBIX MOPOJ, a TAKXKe JKWJIBHOIO KBapla, JJIs MpOBeIeHHs JaObopaTOPHBIX
ucciaenoBanuii. M3 oroOpaHHBIX 00pa3oB OBLIM HW3TOTOBJIICHBI NUIM(BI, AaHILIU(EI,
IJIOCKONapaJuIeNIbHbIE KBApLEBbIE IUIACTUHBI 1 u3ydeHus [OKB, nporonoukn kBapua muist
MIPOBEICHUS XPOMATOTPaPHUECKOTO aHAITN3A.

Omnucanne muMdoB U aHIUTH(OB MPOBOIUIOCH HA MUKpockomax Axioskop40-A Pol
(ZEISS, I'epmanus). M3yuenne ['KB npoBoaminock B MTHCTUTYTE T'€OJIOTHH U MHHEPAIOTUH
CO PAH (r. HoBocubupck).

Makpockonudeckoe u MHUKPOCKOIHUYECKOE U3Yy4EHHE o0pas31oB u3
MHUHEpaJIM30BaHHBIX 30H MO3BOJIMJIO BBIACIUTH Ha pynonposiBieHur HoBoe kak MUHUMYM 3
reHepanuu KBapua:

Kpapry | renepamuu mpejacraBieH HEOONBIIMMH TIO pa3Mepy NapauIeIbHBIMA
CJIAaHIIEBATOCTH CKOTUICHUSIMH W30METPHUYHBIX 3€pPEH (pa3MepoM JI0 MEPBBIX MUJUTUMETPOB) U
COTJIACHBIMH MPOXKUIIKaMU MOIIHOCTHIO 10 5 MM. Ckopee Bcero o0saiaeT MeTaMoppuIecKiuM
TeHe3UCOM M 00pa3oBajicsi B IMpoliecce MepepacipesieieHus] BellecTBa MpPU HW3MEHEHUU
apaMeTpoB JJaBJICHUS U TEMIIEPATypPhI.

Kgapiy Il renepanuu crnaraer mpoXKWiIKH U MajoMoliHble kuibl (5-10 1o 25-30 cm,
enuHuyHble Xwibl 10 70-80 cM) M mpencTaBiieH ABYMsI pa3HOCTAMU — cepodl M Oelnoii.
[TpoucxoxaeHue, Mo-BUAUMOMY, THAPOTEPMATILHO-METACOMAaTHUECKOE.

[To oTHOIIEHWIO K BMEMIAIOUIUM IMOPOAAM KBApILEBBIE >KUJIbI, CIOKEHHbIE KBapLEeM
BTOPOIl reHepaluy HOCIT KaK CEeKyLIui, Tak U cyOcoriacHblii xapaktep. C HUMH CBsi3aHa
30J10Tasi MUHEpaJIn3auus. 30J10T0 GOPMUPYETCS B 3aKJIIOUUTENbHBIN Tall U pacrojaraercs B
MEK3epHOBOM MPOCTPAHCTBE U TI0 TPEIIMHAM B KBapIle.

Ksapry Il reHepanum OTHOCHTCS K HHU3KOTEMIIEPATYPHOM THAPOTEPMATHHOU
accolallid M TPEACTAaBICH CEKYIIMMH TPOXHIKAMU KBapl-KapOOHATHOTO COCTaBa,



pa3IMYHON MOIIHOCTH — OT MEPBBIX MUJUIMMETPOB A0 1-2 CM — M Pa3IUYHOTO COOTHOIICHUS
KOMIIOHEHTOB. Pa3Mep 3epeH 3aBHUCHT OT MOIIHOCTH KHJ, MOXET JOCTHraTh HEepPBBIX
MWIIAMETPOB, OJIMKE K KOHTAKTy C BMEUIAIOIIUMHU ITOPOIaMHU Pa3MEPHOCTb YMEHBIIIAETCS.

CynphuaHas MuHepaln3aluss B  PYAOHOCHBIX  MHHEPAIU30BAHHBIX  30HAX
IpEJCTaBIeHa NPEUMYLIECTBEHHO NHUPUTOM, MHUPPOTHMHOM U apceHonupurom. Peaxo
OTMEYAIOTCSl 3€pHA XaJbKONUPHUTA B KBapl-KapOOHAaTHBIX MpPOXHWIKaX. B KBapueBbIX
OPOXXKUIIKAX pasMep 3epeH CcyiabGuaoB yBenuuuBaeTca. OTMmeuaeTcs NPUYPOUYEHHOCTh
CyIb(QHUIHON MUHEpAIN3AIUN KO BCEM TPEM T'€HEpalusiM KBapla.

Jlnst TepMOOapOreOXuMUIECKUX MCCIeIOBaHUN ObLTH 0TOOpaHbI 00pa3Ibl KHIBHOTO
KBapIla, MPEACTaBICHHBIE BTOPOIl I'eHepauuell ¢ pa3InYHbIMH COJCpPKAHUSMHU 30JI0Ta, U3
KOTOPBIX JleNajach IUIOCKOMOJIMpPOBaHHAs IutacThHa, Tommuuoi 0,2-0,3 mm. OcraTok
Mmarepuaia ObuT pa3po0iieH, u3 Hero BoiaeneHa (paxmus 0,25 MM amst onpeiesieHus: Ta30Bo
cocTaBJIsAOLIeH (DIIONI0B METOI0OM I'a30BOi Xpomarorpaduu.

[TpakTyecku Bce n3ydeHHble 00pa3iibl NIPEACTABISAIOT CO00I cMech 6esoro U ceporo
KBaplla, YTO, B IEJIOM, XapaKTePHO JUI M3BECTHBIX 30JOTOPYIHBIX MECTOPOKICHUN
Enuceiickoro kpspka. B kBaplie npuCyTCTBYIOT NEpBUYHBIE BKIIIOUEHMS M IMPpeo0iiajaroliye
BTOpHYHBIC. [lepBUUHBIC BKJIIOUYEHUS MOXKHO Pa3/eiWTh HAa TPU THMA: | — CyIIECTBEHHO
BOJIHBIC BYX(a3HbIe (BOJA U BOAHBIN Map); 2 — nByx¢asHeie (IpU KOMHATHOHN TeMIiepaType)
YIJIEKUCIOTHBIE (TP OXJIAXKICHUHU OTIENSIETCS TPeThs (a3za — razoBas yriekuciotsl) (Puc.l
u 2); 3 — tpexdasHpie runepcolyicHple (eAUHUYHBIC BKIOYeHHUs) ¢ Kpuctammukom NaCl.
[lepBruyHbIe BKIIIOYEHHs MNPEUMYIIECTBEHHO pacloyiaraloTcs BAOJb IUIOCKOCTEH pocTa B
KBapIle, MO0 OTMEYAIOTCA KaK OAMHOYHBbIC BKJIIOUEHUS B Ipejenax 3epHa, MpaBUIbHOU
(GopMBl, ¢ pPOBHBIMHU TPAaHULIAMH.
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Puc. 1. [IByxda3zHoe yriIeKucIOTHOE TIEPBUIHOE Puc. 2. JIeyxdazHoe yriIeKHUCIOTHOE EPBUYHOE
BKJIIOUEHHE (KOMHATHAsI TEMIIEpaTypa), Briouerue (temmeparypa —90°C). Kunakast daza
yBenmueHue x80 YTIEKHUCIIOTHI 3aMep3iia, yBenudenune x80.

TemmepaTypa roMOreHu3aluy MEPBUYHBIX BOJIHBIX BKIIOUEHUH cocTaBiseT ot 170 mo
210°C, yrnekucioTHbIE W THIIEPCOJICHbIe TpHu Temmeparype Bbime 240°C BCKpPBIBAOTCA,
BO3MOYKHO, 32 CUeT W30BITOYHOTO JIaBlieHus BO BKItoueHusXx (0T 1,5 1o 2,3 kbap). Conenocts
BOJIHBIX BKJIFOUeHHUH cocTaBiseT 21-22 macc.%, NaCl-3kB., yrimekucinoTabix — ot 3-4 macc.%,
NaCl-axB., runiepconensix — >30 macc.%, NaCl-aks.

BropuuHbie BKIIOYEHHS MPEHMYIIECTBEHHO BOJIHBIC IBYX(a3HbIe, MPUYpPOUEHBI K
TpelmMHaM B KBaplle W TpaHUIAM 3€peH, OOJILIIMHCTBO BKJIIOYEHUN «PACIIHYPOBaHHBIC)



(Puc.3). Temmeparypbl ToMoreHu3auuu coctaBisaior oT 170 go 270°C, HO oTMedaroTcs
penkue BKIOYeHUs ¢ Temreparypamu B npenenax 420°C. CoJeHOCTh BTOPHYHBIX
BKJIFOUCHHH BapbHpyeT B npeaenax ot 11 mo 16 mace.%, NaCl-sks.

Puc. 3. BropuuHble BKIIIOUEHUS, IPUYPOUEHHBIE K TPELLIMHAM, PACCEKAIOLIUM 3€pHa KBapLa.

l'azoBast cocraBmsomas GIIOUAOB MO JaHHBIM Ta3oBOM  Xpomarorpaduu
npeacrasiena CO,, CHy 1 B MeHbIIEH CTeneHu APYrdMU YTIIEBOAOPOJaMU (TOMOJIOTaMH
metana: CoHy-CsHyp). Diton0HACKIIIIEHHOCT KBapIeB MeHsIeTCs OT 646 110 2166 MI/KT.

Kpuomerpudeckue mccnenoBanus BKIoueHU conepxkammx ¢azy CO, 1O3BONSIOT
BBISIBUTH JIBE OOBCKTHBHBIC TEMIICPATYPHBIE XapaKTCPUCTHKU: TEMIICpaTypy IUIABICHUS
coaepkumoro BkimtodeHuit (Try) ¥ TemrepaTypy rOMOTEHHU3AIUK YIIIeKUCIOTHOU (a3wl (Th),
COOTBETCTBYIOIIYIO OBTEKTHKE Ta30BOM cMmecH (TBEpPAOE COCTOSHUE KHUJIKOCTH) U
kputuueckoit Temmneparype CO, (kuakocth — ra3) [1]. OTrauBaHue BemecTBa B TaKHX
BKIIIOUEHUSAX TPOUCXOAMT TMpHU Temmeparypax —66...—64°C, 4YTO 3HAUUTENBHO HUKE
TEMIIEPATYPhl TUIABJICHUS YHCTO YIJICKUCIOTHBIX BKIIIOUEHWH. [lOHWKEHHE TemrmepaTypsl
TUTABJICHUS YKa3bIBACT HA COJIEpKaHue B (ha3e YIIICKUCIOTHI PUMECH JIPYTHX T'a30B.

[IpoBeneHHBIE UCCIIENOBAHUS MO3BOJIIOT CIEIaTh BBIBOJ O TOM, YTO MOTEHIIMAILHO
30JI0TOHOCHBIC JKWJIBI, CJIO)KEHHBIC KBaplleM BTOPOH TreHepanud, (OPMUPOBATUCH B
HECKOJIBKO JTaroB:

1-it sTan MeTamMOpP(OTeHHBIN, MEPBUYHBIE BKIIOUEHUS 3alOJTHEHBI YIIEKUCIOTOW H
BOJHO-COJIEBBIM  pacTBOpoM. Temmeparypa romoreHuzanuu Oonee 240°C  (TouHyrO
OTIpeICNIUTh HE YAANOCh, TAaK KaK BKIIOYEHHs BCKPBUTHCH ), AaBrnenHue 1,5 — 2,3 kbap.

2-1  oTam  THUAPOTEPMANBHBIA,  BTOPHYHBIE  BKIIIOYCHHS  MPEICTABIICHBI
MIPEHMYIIIECTBEHHO BOTHO-COJICBEIMHU PaCTBOPAMH C TeMIiepaTypamu oopazoBanus o 420°C.

[Ipu cpaBHEeHWM HaHHBIX, MOJYYEHHBIX Tpu ucciaegoBanuun KB pynonposiBneHus
HoBoe ¢ marepuanaMu, W3I0KEHHBIME B cTatbe TommieHKo A.A. [2] mo MecCTOpOXKICHHIO
CoBerckoe, OTMEYaeTCsl CXOXKECTh IMPOUCXOXKICHHUS MU COCTaBa IEPBUYHBIX (DIFOUTHBIX
BKIIIOUeHUH B kBapie. Takum oOpa3om, Ha pyaonposiBieHnr HoBoe MOXHO 0KHIATh CXOXKUI
THUII OpYyJICHEHUSI.
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