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[NpyBeneHbl pe3ybTaTsl 1aboOPaTOPHbIX IKCMEPUMEHTOB 110 BO3AENCTBUIO Ha COBPEMEHHBIN 03EPHbIN 0CafOoK BCECTOPOHHENO CXaTus
Y TEPMOIN3a, KOTOPBIMU XapaKTePU3YIOTCA 3Tarbl (POPMMPOBAHMS OCaLO4HON TOMLUM B YCIIOBUSX MO3AHErO AMNAreHe3a v KaTareHe3a.
[NokasaHo, 4To Ha CTafmm MO3AHEro AnareHe3a 06pa3oBaHue a3oTUCTbIX OCHOBaHMI HegTv He npoucxoamT. COCTaB 3TUX COEQMHEHUN
hopmupyeTcs B mpoLjecce TEPMUYECKOro Mpeobpa3oBaHus OPraHNYeCKOro BELLECTBA MOSIOAbIX OCaAKOB.
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BeeneHue

Oprannyeckre COeTMHEHHS a30Ta BXOIAT B COCTaB
MpakTuuecku Bcex Hedreil. Cpenu HUX Hanboee U3y-
YEHHBIMU SIBJISIIOTCSI A30TUCTbIe OCHOBaHMS. VX TeHe-
3UC SIBISETCS OAHUM M3 CJIOXHEHIIMX BOIMPOCOB
B Ipo0JieMe COBpPEMEHHOI Teopuu HedTeoOpazoBa-
Hus. [TpoBeeHHbIN paHee CONOCTaBUTEIbHBIN aHAU3
COCTaBa a30TUCTHIX OCHOBAaHWI HedTeil W JTUIIIOB
COBPEMEHHBIX 0canKoB [1] mokasaj, 4To a30TOpraHu-
YeCKHUEe OCHOBAHUS OCANOYHBIX OTJIOXEHUIl HE SBIS-
10TC XeModoccunusiMu. B oTimuue ot apomaruye-
CKUX TeTepPOLMKIMYECKUX KOMITIOHEHTOB HedTell OHU
MpeACTaBAeHbl HACHILIEHHBIMU CTPYKTYpaMu THIIA
amudaTyeckux aMMHOB U OCHOBHBIX aMMHOKHCJIOT.
Bricokas peakiioHHas CIIOCOOHOCTb 3THUX COEIUHE-
HUIA TI03BOJISIET TI0JIarath, YTO B Ipolecce hopMUpo-
BaHUS HEDTIHON CHUCTEMbl a30TOPraHMYECKHUE OCHO-
BaHMsI COBPEMEHHBIX OCAJKOB MpeTepIeBaloT 3HAUu-
TeJIbHbIE U3MEHEHHSI.

N3BecTHO, UTO B €CTECTBEHHBIX YCJIOBUSIX MCXOM-
HOE OpraHMYeCKOE BEIIIECTBO MCIBITEIBACT 3HATUTEITh-
HOe MMKpOOHMaJbHOE BO3MEWCTBME. 3aTeM Ipu (op-
MHUPOBAaHUU OCAAOYHOM TOJIIU (ITO3MHUI AUareHes)
Ha 0CaJKW OKa3bIBAET BJMSHHUE BBICOKOE NaBJIEHMUE.
Ha cragusx KaTareHesa IpOMCXOAUT Mpeodpa3oBaHue
OPraHMYeCKOro BeleCTBa MO/ BO3IEHCTBYEM BbICOKHX
TeMIepaTyp, JaBJAeHUS] M KaTaIUTUYECKOW aKTUBHO-
ctu opoz, [2]. st yriyOneHus: M paclIMpeHus Ipe-
CTaBJICHUH 0 MeXaHM3Max TPaHCHOPMUPOBAHUS Opra-
HUYECKOTO BELIIECTBA HA Pa3TIMYHBIX 3Tarax 00pazoBa-
HUS HeTH HEOOXOAMMO IIPOBeAeHUE padOT, MOACIH-
PYIOILUX YCJIOBMS €ro 3BOJIOLUM B IPUPOAHBIX TPO-
Heccax.

Llenb naHHOM pabOThl — U3yUYeHUE BAMSHUS BbICO-
KOTO JaBJIEHUS M TEMIIEpaTypbl Ha KOJIWYECTBEHHOE
colepXaHue M KayeCTBEHHBI COCTaB a30TUCTHIX OC-
HOBaHUi1 OpraHMYEeCKOro BELIECTBA COBPEMEHHBIX OC-
ankoB. st aTOro ObLIM TPOBENEHBI J1a0OpaTOPHBIE
3KCIEPUMEHTHI M0 BCECTOPOHHEMY CXKATHIO U TEPMO-
JIN3Y COBPEMEHHOTO 03ePHOT0 OCajKa.

06BbeEKTbI U MeTO/bI UCCef0BaHNA

OOBEKTOM MCCIENOBaHUS SIBISICS OCaloK 03epa
Vruube-3 (Xakacusi, Bocrounas Cubups). Ilo ycio-
BUSIM OCaJIKOHAKOIUIEHUS 03ePO SIBISIETCS] TUTTMYHBIM
MpecTaBUTENIeM KOHTUMHEHTAJbHBIX 0acceiiHOB BOC-
CTaHOBUTebHBIX (auuii [3]. B mocnenHee Bpems Ta-
K¢ 0CaJOuHbIe OTIOXEHIST 000CHOBAaHHO PaccMaTpH-
BAlOT B KauyecTBE ITOPOM, CITOCOOHBIX T€HEPUPOBAThH
HedTH KOHTUHEHTATBHOTO THIIA, 3HAYUTE IbHbBIE 3aTa-
Chl KOTOphIX obHapyxeHbl B Poccuu, Kurae, CIIIA,
Asctpanuu, 3anagHoi Appuke, Uunonesun [4].

BcecTopoHHee cxartue oCcyIIeCcTBIISUIM Ha YyCTAaHOB-
K€ HUCCIeIoOBaHUSI MEXaHMYECKUX M KOJIEKTOPCKUX
cBoiictB mopofn [5]. TTpogomxuTeIbHOCTb OaprUyeCcKo-
TO BO3IEHCTBUS ONpenessiach MporeccoM nedopma-
LIMY OCAJOYHBIX MOPOJ M He MpeBbiiana 3 4. B kame-
pe ¢ 0bpa3lioM co3naBaid PaBHOMEPHOE BCECTOPOH-
Hee gapieHue B 35 MITa. B takoM cocTosiHum obpasel
BBIIEPXUBAIN 5 MUH. 3aTeM CO3[aBaju HepaBHOMED-
Hoe oceBoe napieHue. ITpolecc pasnaBnuBaHusi 00-
pasiia peruCTPUPOBAIH MTPOIOTEHBIMU 1 TTOTIEPEYHBI-
MM IMHaMOMeTpaMu. JlMHaMUdecKre Harpy3Ku, KOTO-
PBIM TIOfBEprajy obpasel], ObLIM OrpaHWYEHbI 00J1a-
CTBIO TUTACTUYECKUX AedopMalMil ¥ JOCTUTAIU TIPU
HEpaBHOMEPHOM OOBEMHOM CXaTUM MaKCUMymMa —
112 MIla [6]. YkazaHHBIe GapMyecKue BO3NCHCTBHS
COOTBETCTBYIOT YCJIOBUSIM CTAINM ITO3THETO THaTeHe3a
[2, 7].

TepMoM3 OCYIECTBISIM B peakTope M3 HepKaB-
eromeit crany Mapku 18X20H10T B Teuenue 3 9 npu
temnepatype 250 °C u gaBnenuu 0,91 MIla B mpucyt-
CTBUM BOJIbI, COJIEBOI COCTaB KOTOPOi MPUOIMXKEH K
COCTaBy BOJIbl 03epa YTuube-3. BoibpaHHbI Temmepa-
TYPHBII peXUM COOTBETCTBYET YCITOBUSAM CTAIMHU KaTa-
resesa [2, 7].

N3 npeoOpa3oBaHHBIX OCAAKOB METOIOM XOJIOJ-
HOI 3KCTpaKUMU BbIIEIAIN aunuisl. Yepes cioit oc-
agKa MpU MacCOBOM COOTHOIIEHMH OCalOK: 3KCTpa-
reHT 1:3 mepKonuMpoBaiu METaHOI-XI0pO(hOPMHYIO
(1:1 mo obbeMy) cMech. BhineneHHbIE TUIMMABI pa3ze-
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JISITA  Ha TOJISIPHBIE 1 HETIONSPHbIE KOMITOHEHTHI
Ha cumkarene L100/160 mpu mMaccoBOM COOTHOIIE-
HUU o0pasell/afncopoeHT, paBHoM 1:50. HemosspHble
COeIMHEHHUsI JecopOMpoBaiu TeKCaH-0eH30JbHOMI
(9:1, o 00BeMy), TONSPHBIE — METaHOJ-XJIOpodop-
MHoi1 (1:1, T0 00beMy) CMECSIMHU.

O6mwmii a30T (Ng,) ONpPeesii METOAOM COXKe-
Hust B peakTope IToxpoBckoro [8], OCHOBHOM a30T
(N,e) — METOIOM HEBOIHOTO MOTEHIIMOMETPUYECKOTO
TUTpoBaHus [9].

Cnekrtpbl AMP “C 3anucbiBaiv Ha CIEKTPOMETpPE
«Bruker» DRX500 (36,13 MIir) B CDCl3, xummye-
CKH€ CABUIY CUTHAJIOB M3MEPEHBI OTHOCUTEIBHO CHUT-
HaJla TeTpaMeTUICHIaHa.

WK -crieKTphl 3aIuchiBai Ha CIIEKTPOMETpe Spe-
cord M-80 B nuanazone 4000...500 cm~".

ABOTHCTBIE OCHOBAHUS 3KCTPATUPOBAIIN M3 TONSP-
HbIX ¢pakumii tunuaoB 0,1 N BogHBIM pacTBOpPOM CO-
JstHOM Kucnotsl [10].

DKcIepuMeHTaNIbHbIE JaHHBIE MOJTYyYEHBl C UC-
TM0JIb30BaHUEM CEPTUGDULIMPOBAHHOTO 0O0PYIOBAHMS.
WX 1ocTOBEpHOCTh MOATBEPXKIAETCS CXOAMMOCTBIO
PE3yJIbTaTOB 3KCIEPUMEHTOB.

Pe3ynbTaTbl U UX 00CYyXAEHWe

Pe3yabTaThl BCECTOPOHHETO CXKaTHsl CBUIETEIb-
CTBYIOT O TOM, UTO 110 BO3AEHCTBUEM JaBIeHUs B CO-
CTaBe 0cajika BO3pacTaeT HOJsl JUMMIHBIX KOMITOHEH-
ToB (Tab1.). OMHOBPEMEHHO B COCTAaBE JIUIUIOB OCa/I-
Ka, Ipeo0pa30BaHHOIO CXAaTHEM, CHIKAETCS KakK 00-
mas KOHIIEHTpAIMsl a30TUCTHIX COCOMHEHHUH, Tak
1 KOHIIEHTpalMsl a30TUCThIX OCHOBaHMit. Habmonae-
MO€ U3MEHEHUE B KOJTUYECTBEHHOM COMEPXAHUU a30-
TOPraHUYECKUX COEIMHEHMH MOXET OBbIThb CBSI3aHO
C TE€M, UYTO B IIPOIIECCE BCECTOPOHHETO CKATUS JIUIIH-

JIbl 000TaIIal0TCsl HETIOISIPHBIMU KOMITOHEHTaMu [11].
CremyeT OTMETUTb, YTO OTHOCHTEIbHOE COIEpXKaHUE
OCHOBaHUI B CMECU A30TUCTBIX COCAMHEHUH MTPAKTH-
yecku He MeHsieTcd (18 oTH. % B HATMBHBIX JTMITUIAX,
15 oTH. % — B TIpeoOpPa30BAHHBIX CXKATHEM). DTO CBU-
JIETEJILCTBYET 00 YCTOMYMBOCTH a30TUCTHIX OCHOBAHUIA
K BO3IEICTBIIO BBICOKOTO JABICHMS.

Tabnuua. BrvaHve [aBreHVs v TeMnepatypbl Ha CoCTaB a3o-

TUCTbIX COEAUHEHNI OCaF0YHbIX JTNMMEO0B

CopepxaHue, %
Mpoaykt Boixon, Nocy
Mac. % | Nosy
abc. | otH.
Jnnnapl n3 ocapka:
HaTMBHOroO 0,60 | 0,55 | 0,10 | 18,0
npeobpa3oBaHHOro Ckatmem 0,96 | 0,32 |0,05] 150
npeobpasosaHHoro Tepmonusom | 0,52 | 1,80 | 0,18 | 10,0
KNCnoTHbIN 3KCTPaKT 13 IMNWAOB OCafKa:
HaTMBHOroO 0,n 0,70 | 0,72 {100,0
npeobpa3oBaHHOro CkaTuem 0,12 | 0,29 | 0,26 |100,0
npeobpa3oBaHHOro TEPMON30M 1,81 2,7 1,76 [100,0

Panee ObL10 MOKa3aHO, YTO BO3NEHCTBUE BHICOKOTO
JaBJIeHUs MOXET MPUBOAUTh K M3MEHEHUIO Kaye-
CTBEHHOTO COCTaBa YIJI€BOAOPOIOB OCaA0UHbIX JUIH-
JIOB, B YaCTHOCTH, K 0Opa3oBaHMIO apoOMaTHUECKUX
cTpyKTyp [6]. B ycmoBusiX Hallero sxcrepuMeHTa op-
TaHWYECKUE COEMMHEHMS 0CcaIKa, B TOM YKMCIIEe M a30T-
colepxalie OCHOBaHMs, OCTAlOTCS HACBHIIIEHHBIMU
cTpykTypamu. Ha 3To yKa3blBalOT pe3yJbTaThl CIeK-
TPaJIbHOTO aHa3a U HEBOIHOTO MOTEHIMOMETPUYE-
ckoro tutpoBanus. Crexrp AIMP “C nunumoB ocanxa,
npeoOpPa30BaHHOTO CKATHEM, TAKKE KaK M HATHUBHOTO
[11], xapakTepu3yeTcs BbICOKOM MHTEHCUBHOCTbIO T10-
romeHus ¢pparmentoB CH;, CH, (9...35 m.x1.) B anu-
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XUMUYECKUH CABHT, M. II.
Puc. 1. Cnextp AMP °C nunugoB ocagka nocie cxatvs
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(baTyecKuX LETsIX, ¥ OTCYTCTBMEM CUTHAJIOB apoMa-
TUYeCKuX aToMoB yriepoaa (118...140 m.1.) (puc. 1).
KpuBas noTeHIIMOMETPUUYECKOTO TUTPOBAHUS TTpe-
00pa30BaHHBIX JIMMKAOB TOBTOPSIET XOA KPHUBOW TH-
TPOBAHMUSI HATUBHBIX JIMITUIOB (PUC. 2, KpUBbIE a U 0),
KOTOpasi COOTBETCTBYET OIIPENeICHIIO B CMeCH alnda-
THYECKUX /W TUIPUPOBAHHBIX apOMATHYECKUX
A30TUCTBIX OCHOBaHMi [9]. B KonebaTenbHOM CIIEKTpe
JIMITUJIOB, MPEoOpa30BaHHBIX CXKATHEM, OCTAIOTCS He-
M3MEHHBIMHM TIOJIOCHI TormomieHnss NH  rpymmsr
(3400...3200 1 1560 cM™') HACHITIEHHBIX AMITHOB (PHC. 3).
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Puc. 2. Pe3ysibTarsl MOTEHUMOMETPUYECKOTO TUTPOBAHUS JIATH -
JI0B [0 V1 1I0C/Te MOZENbHBIX KCMEPUMEHTOB. JTnnmnab
13 ocafKa: a) HaTuBHOro, 6) MpeobpasoBaHHOro Cxary-
em, B) npeobpa3oBaHHOro TEPMOIN3OM

B To e BpeMsI B cOCTaBe a30TOPraHUYECKIX OCHO-
BaHUIA JIMTTMIOB OCaIKa MOCTIE CKATHs BO3pacTaeT T0Is
CTPYKTYpP, KOTOpBIE HE SKCTPArupyloTcsl BOXHBIM pa-
CTBOPOM COJISTHOM KUCIOTHL. CTeneHb N3BIeUeHUS Oc-
HOBaHUii U3 Mpeodpa30BaHHBIX JTUTIMAOB CYILIECTBEHHO

Hixe (62 otH. %), yeM u3 HatuBHBIX (79 oTH. %). Ha-
OmogaeMble M3MEHEHHUSI MOTYT OBITh OOYCIOBJIEHBI
MPOTeKaHUEM PeaKLMi LMKIU3ALUK, TPUBOASILINX K
00pa30BaHUIO0 COSANHEHNIA, B CTPYKTYPY KOTOPBIX CY-
IIECTBCHHBI BKJIal BHOCAT MapadWHOBBIE W/WJIH
Ha(TeHOBBIE (PparMeHTHl. Takue OCHOBaHHS THIpPO-
(hoOHBI 1 He BBIAEIAIOTCS BOTHBIMU pacTBOPaMU MU-
HepalbHBIX KUCJIOT [12].

Kak cnemyer W3 maHHBIX TaOJMIIBI, BO3IEHCTBHE
TEeMIIEpaTyphl He PUBOIMT K JIOMONHUTEILHOMY 00pa-
30BaHUIO JTUTIKAOB. B To Xe BpeMst abcomoTHOe cofiep-
>KaHWe B HIX BCEX TUTIOB a30THUCTHIX COSMMHEHMIA BO3pa-
CTaeT. DTO MOXKET ObITh CBS3AHO C WX JOMOJTHUTETLHBIM
00pa3oBaHWEM B pe3y/ibTaTe B3aMMOIEHCTBUS KHCIIO-
poncoaepxKalux coeqMHeHu (aMdaTUUecKuX KUCI0T
1 CIIOXHBIX 3(MPOB) HATUBHBIX JIMITUIOB C aMMHUAKOM,
KOTOPBIi1 BBIIEJISIETCS B IIPOLIECCE TEPMUYECKOTO pasio-
xxeHust amuHokucnot [13]. ITpoucxonuT nepepacmpene-
JIEHUE Pa3IMYHBIX TUTIOB a30TUCTBIX COCTMHEHHIA.
B cMecu cHuxaetcsa IO a30TUCTBIX OCHOBaHUI
(10 otH. % npotuB 18 OTH. % B MCXOMHBIX IMIIMIAX).

MeHsieTcs ¥ KaueCTBEHHBIN COCTaB OCHOBHBIX CO-
equHeHuit. Ha KpuBoii MOTEHLIMOMETPUYECKOTO TH-
TPOBAHUSI OCTAETCS CKAYOK, COOTBETCTBYIOIIMIA HACHI-
IIEHHBIM CTPYKTYpaM, ¥ TIOSBIISIETCS CKAYOK, YKa3bl-
BAIOLIWIf Ha MPUCYTCTBUE B CMECH TeTEPOLMKINYE-
CKMX apOMaTHYeCKUX aMMHOB (puc. 2, KpuBad B) [9].

B NK-cnekrpe (puc. 4) TMNUI0B, BbIAEIEHHBIX U3
TePMUYECKU MPe0OPa30BaHHOTO OCAIKa, MOSIBISIOTCS
nojioca momtoumeHus B oomactu 1590...1570 cm™', xa-
pakTepHas 1uist 6eH30JI0TOB MUPUANHA, a TAKXKE IT0JI0-
col mommomeHuss mpu 3030, 1600 u B obGiactu
830...810 cM™', cooTBETCTBYIOIIME KOJIEOAHUSAM apoMa-
tryeckoro Konela [12]. B ciekrpe “C SAMP (puc. 5)
(DUKCHPYIOTCS CUTHAJIBI apOMAaTHIECKHIX aTOMOB YTJIe-
pona (130 m.1.).

COBOKYITHOCTb TOJYYCHHBIX JAHHBIX CBUIETENb-
CTBYET O TOM, UTO B TIPOLIECCE TEPMOIU3A TPOUCXOIUT
apoMaTH3aLusl CUCTEMbl, TIPUBOMSIILASI, B YACTHOCTH,
K 00pa30BaHUIO a30TCOAEPKALIMX apoOMaTUUYECKMX
CTPYKTYp, OJM3KHX MO CTPYKTYpe K HEPTIHBIM a30TH-
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Puc. 3. VIK-cnekTp nvnvgos ocaaka nocnie cxamms
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XUMHYECKHIA CABHT, M. JI.

Puc. 5. Cnextp AMP ®C nunngoBs ocagka nocie repmMonm3a

CThIM COCIMHEHUSIM. DTO MOATBEPXIACTCS U PE3YJib-
TaTtaMH BbleIeHus ocHoBaHMii 0,1 N BoZHBIM pacTBo-
POM COJISTHOM KUCIOTHL. MIX OTHOCHTENIbHOE colepxa-
HUE B TepMMYECKM IpPeoOPa3soBaHHBIX JMIIUIAX
(6,2 oTH. %) COMOCTAaBMMO C COIEPKAHUEM KCTParu-
pyeMbIX ocHoBaHMH B HeTax (1,3...4,3 otH. %).

BbiBoAbI

YCTaHOBHGHO, 4YTO B YCJIOBHUAX BCECTOPOHHETO
CXaTusd COBPEMEHHOIO O3€PHOI0O OCajkKa, MMCIOLICTO

188

70 50 30

CXOIHBIA xapakTep ¢ AedopMalyeil 0CamouHBIX II0-
pol, He MIPOKCXOAUT 0Opa30BaHKe a30TUCTHIX OCHOBA-
HUH, MIPUCYTCTBYIOIIKX B HEPTAX. A30TOPraHUIECKHE
OCHOBaHMS OCTAIOTCS HACBIIIIEHHBIMU COSAMHEHUSMMU,
B COCTaBe KOTOPBIX BO3pacTaeT N0JIs CTPYKTYp, COIep-
Xamux anudaTryeckue u/unum HadTeHOBbIE Gpar-
MeHThI. B mpoliecce Tepmuyeckoro mnpeodpasoBaHuUs
COBPEMEHHBIX 0CaIKOB (POPMUPYETCS COCTAB a30TH-
CTBIX OCHOBAHMI, CTPYKTYpa KOTOPBIX COOTBETCTBYET
COEIMHEHUSIM, TIPUCYTCTBYIOLIMM B HE(PTSIX.



