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TEPMOJIUHAMIKA EBOJIFOII OPTAHIYHOI PEYHOBHNHU
B ROHTERCTI IHOJIITEHE3Y BUROIIHUX BYIVIEBO/1HIB

Komnnexcno posensanymi nawieni xonyenyii esontoyii opeaniuHoi peuosuHu, AKi 6a3yiomsbcs Ha meopisax ii cunmesy,
decmpykyii abo 2iopuonux mooensax. Ilpogedeno oyiHKy MONCIUBOCTI 3ACMOCYBAHHS anApamy PiGHOBANCHOT mepmo-
OUHAMIKU OIS PO3PAXYHKY 3MIHU CKAAOY 2eOXIMIUHUX CUCmeM Npu 3MIHI 2e00UHAMIYHUX pedcumie. Buoxpemneni
OCHOBHI (hakmopu, AKI 6NAUBAIOMb HA CKAAO CUCTEMU «KepO2eH/2da3y, — ye memMnepamypa, muck ma novyamroguil
CK1A0, UPAJICEHUL] Y MOTBHUX YACKAX e/leMeHMIs.

Tokazano winsaxu 018 po3paxyHKy mepmMoOUHAMIYHUMU MeMOOAMU CUCEM, WO BKIIOUAIOMb 8 cebe OpeaHiuHi cno-
JYKU, Ma 6CMAHOBNIEHO, WO Memood Maxkcumizayii enmponii Haubitbuw npuoamHull 01a OYIHKU eBoNoYii OpeaniuHoi
PeyosuUHU 8 MOBULAX 0CAO0BUX NOPIO, A MEMOO KOHCIMAHM HE3ANEHCHUX XIMIUHUX peaKryill — O PO3PAXYHKY 8 MeNcax
acmenocgepu 3emni. Obuodsa memoou 3acmocosano 00 pooosuwy 6yernesooHie Kapnamcvxoi nagpmoeaszonocrol
NposIHYil; 3a pe3yIbmamom po3pAxyHKi6 USHAYEHO 2NUOUHU YIMBOPEHHS CYMIWI 2a3i6, ujo GiON0GIOAIOMb 3a CKIAOOM
3HAUOEHUM Y CYHACHUX NOKAAOAX.

Tlobyoosaro kapmocxemu enubuH ymeopenHs 3a 06uoeoma MooeIamuy ma 6CMAHOBLEHO 3AKOHOMIPHOCMI NPOCMO-
08020 po3N00iny eIUbUH i memnepamyp ymeopeHHs 8y2l1e800HI8 pe2ioHie. Bcmanosneno, uwjo KOMnOHeHmHUll CKAA0
2azie Hagmozazoeux podosuwy 3axiOHo20 HAGMO2a30HOCH020 pe2iony YKpainu npu mepmoOUHAMIYHOMY AHAAI3I
6KA3VE SIK HA MOJNCIUBICIL OI02EHHO20, MAK [ HA UMOBIPHICMb A0I02EHHO20 NOXOONCEHHS, MOOMO HA «NOJiceHe3
Hagpmuy. Iloxkaszano necynepeunugicms KoHyenyii «Hahmoeoeo GiKHA» MEPMOOUHAMIYHUM PO3PAXYHKAM MEmOoOOM
maxcumizayii enmponii 3a opmanizmom [oiceiinca. Bucynymo npunyujents, uwjo Konyenyis nonicenesy Hagmu i easy
akmuyno ypisHIOE MOUKU 30pPY HA 2eHe3UC NPUPOOHUX 8)2lle800HI8 y Haopax 3emni: abiozenHy, abioceHHO-0i02eHHy
ma 6iocenHy.

Knrouosi cnosa: opeaniuna pewosuna, nonicenes, esomoyis, Kapnamcvka nagpmozazonocua npoginyis, pieHO8axNCHA
mepMoOuHamiKa.

Beryn

[Tpo6nema cuHTE3Y i reHe3UCy IPUPOTHUX BYTTIe-
BopHiB (BB) Ta ¢popmysanHa pomosuiy HapTy i
rasy y Hajpax 3eMJIi 3a/IMIIA€TbCA Y LeHTpi Oara-
TOMTHBOI JMCKYCil, AKa pPO3TOPHYy/IAcA Bif 4Yacy
3apO[PKEHHs NepHIMX eMIIipUYHUX YAB/IE€HDb PO

nepedir 1UX HaJA3BUYAHO CKIaJHMUX IIPOILECIB.
3arajzioM, BOHa 3BOAUTHCA O JBOX KOHLENTYa/Ib-
HO IPOTM/ISKHNX TOYOK 30pY: bioreHHoro (opra-
HiYHOTO) 4y abioreHHOro (HEOpPraHiYHOrO) IOXO-
IPKeHH:A BUKONHUX BB, KOXXHa 3 AKMX IOCTY/I0€E
0CaJioBe UM INMOVHHE [PKEePENo PeYOBYHM Ta IIPO-
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BifIHMII reonoriunHmii mpomec HadrorasoreHesy,
AKUI NPUBOANTD 10 GOPMYBaHHA PONOBMUIL Ha-
¢ i rasy (ITnxosckwuit, 2006).

Y xopi pO3BUTKY HayKOBUX IOITIALIB Y IIbOMY
HanpsMi Oy oOrpyHTOBaHI HVHI IaHiBHI rino-
Te3n-Teopii: abioreHHa (MarMaTM4YHO-HEOpraHiy-
Ha), 10 mepepdadae Mirpariio IO 30HaX poO3y-
IIiIbHeHHS TOTOBUX (CMHTe30BaHux) BB 3 MmanTii
3emni y mactku — mopopau-konekropu (M. Kyp-
pssues, 1. Kponotkin, B. Ilopip'es, I. lonenko,
E. Yekamok, V. Ipinbepr, I. Boiiko, I0. Creda-
HIIK), 0CaJloBO-HEOpraHiyHa — IpUIUIMB Yy IIO-
pOAV I0BEHIIBHOTO BOJHIO Ta JIOTO B3aEMOZiA 3
cenyMeHTOreHHVM ByT/IeneM (1. Yebanenko, M. €B-
JIOIIYK), opraHiuHa (ocajjoBo-MirpaniitHa) — ¢op-
MyBaHHA BB y mponeci gecTpykuii BUXigHOI pe-
YOBVHM Y BUIIAAL IIepBUHHOI HaTu (mpoToHag-
T, MiKpoHa(TV) y HapTOMAaTepMHCHKOMY IIapi
4H IJIACTi-TeHepaToOpi BOAHIO i IIJIACTi-HOCIEBI BU-
xifHOTO (HadTOMaTepuHCpKOro) Byrrento (M. Ba-
ccoesny, O. Tpodimyk). Cepen iHIUX Teopiit,
rinores, KOHILEMIIi, TMOIJIAMIB Ha MOXOMKEHHS
IPUPOAHMX BYITIEBOHIB 3a3HAYMMO CTBOPEHi Ha
IOCTY/IAaTax TeKTOHiKM ImmT (cyOmykuis, crpe-
ninr): «penuxainry» (X. Xembepr, O. Yimakos, B.
®epynncpknit, O. COpoXTiH), «Te0/10oro-reoxXiMigyny
Mopienb ImibuHHOro Hadruporenesy» (I. JoneH-
K0), «ribpupHy» (JI. AHiciMOB), «reofuHAMIYHY»
(«MiKCT-TeHeTHYHY», «II0oJireHHy») (B. [aBpuos).
3aIpoIIOHOBAHO 11 iHIII MiIXOM, SK-OT: «(III0ifo-
AVHaMiYHa KOHILNig HapTOra3oyTBOpEeHH»
(b. CokonoB), «reocHepreTMYHA KOHIL[ETIILis [TPK-
POOHUX BYIJIEBOJHEBO-T€HEPYBA/IbHUX CHUCTEM»
(O. Jlykin), «nonirenesy Hadtu i razy» (A. JImit-
Pi€BCHKMIT), «3MilIAHOTO OpPraHiYHO-MiHepasIb-
HOTO CMHTe3y» («1ofBiitHui renesnc») (M. ITas-
JIIOK), «abioreHHo-6iorenHoro myamismy» (I. Ha-
ymko, V. CBopeHb), rimporeocunepretuyta 6io-
reHHo-MaHTiliHa (I. barpiit) tomio. Bke 3 miel
KiZIBKOCTi TOIIARIB anpiopi gomyckaerbcs Oara-
TOBApiaHTHICTh BUpilIeHHS mpobmemn. SIKujo 3
reo/IOTiYHOI TOYKM 30pY HasIBHI MiJiCTaBU I 00-
IPYHTYBaHHSA KOXKHOI 3 HIX, TO 3 IIO3MLIiJl piBHO-
Ba)XHOI TepMOAMHAMIKM HU3Ka TeOpili He 3Ha-
JIIJTa CBOTO HifTBEPIKEHHA 4Yepe3 BiCyTHICTD
HaJIe)KHOI yBarM i 3aCTOCYBaHHA BifIIOBiHOTO
JIOTIYHOTO Ta AHAMITUYHOIO IHCTPyMEHTapilo.
Po3po6kn B pisHUX ranyssAx reo/norivyHoi Ta cy-
MDKHJX HayK OCTAaHHbOTI'O 9acy Jaay 3MOTY Pi3HO-
6iYHO miniiiTy 1O OLiHKM Hpolecy HadTuHOTeHe-
3y, B pe3ynbTari 4oro cpopMoBaHi OpuriHanbHi
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OigxXomu, Taki sIK HOBa q)YHHaMeHTa}II)Ha rnapa-
purma HadToraszoBoi reojorii i reoximii — mortire-
He3 NPUPOJHMX BYITIEBOJHIB Y Hafipax 3eMIIi.

3 orJIAAy Ha BMKJ/IafieHe MM CIpoOyBamym 06-
I'PYHTYBaTu IojlireHe3 BUKONHKX BB came Ha 3a-
cajlax TepMOAMHAMIYHOTO MOJEII0BaHHA Ipolie-
ciB mepeTBOpeHHs opraHiyHoi pedoBuHu (OP),
SAKNI CIIMPAETbCA Ha MaTepian popgosuil BB 3a-
XigHOro HapTOra30HOCHOTO perioHy YKpaium.

AxrryanbHicTh IpodeMu

IIpMHIUIIOBOIO € BaXK/IMBICTh OVICKYCIiI IpefcTaB-
HUKIiB Pi3HMX HAayKOBMX ILIKi/l 3 NMPOOIeMaTNKN
reHes3ucy BUKOIHMX BB, 6araropiune o6rosopeH-
H: KOl He MOXKHa BBa)KaTH 3aBEPIIEHNM, OCKi/Ib-
KJM BUKOIIHE Ia/JIMBO >XVBUTb Cy4acHy LjMBimisa-
LiI0 i, BOYEBUMADb, XUBUTUME 11 B OCSKHIN Ilep-
CIeKTUBi. My, pasoM 3 HayKOBMM aBaHIApHOM,
nependayaEMo pyX TEXHOJIOTI [JO TeHepyBaHHS
eHeprii 6e3 Cra/OBaHHA BYIJIELeBOI CHPOBVHI,
IpoTe Lie Mal0yTHE CbOTOJHI M€ JIVIIE y3araib-
HeHi o6pucu. I JOKM BUKOIIHE IaIMBO HE BTpa-
TUTb 3HAYYLIiCTh AK EHEPTOHOCII, HABPAL, YM Bap-
TO Tepef0aYnTy MOXIMBICTh (PYHKIIOHYBaHHSA
xiMi9HOI POMUCTIOBOCTI 6€3 oKpeMux (paxiii
Ha(Ty, CUPOBMHM NPUPOJHOTO Ia3dy i razoBOro
KoHfleHcaTy. OTxe, peamicTIIHMIL, yceOidHmMII Io-
DA Ha 6a/laHC MK BUIOOYTKOM Ta reHepyBaH-
HAM BMKONHUX BB sk Hikomu 3arpebyBanuii B
re0JIOTivHil Haylli Ta €KOHOMIYHMX i T€OIOiTNY-
HIX IIPOTHO3aX.

[l 06po6IeHHA MacBY JaHVX, HAKOIIMYEHUX
HOKOJIiHHSIMM T'e0/I0TiB-HaTOBUKIB Pi3HOTO Ipo-
¢binto misIPHOCTI, CTi 3aCTOCYBaTV BeCh JOCTYII-
HUI aHATITUYHMIA aTlapat, AKUI HaJJaloTh CyMiX-
Hi Hayku. TepMopuHaMika reoXiMiuHKX CUCTEM Y
CUHepTil 3 aHa/lTi30M TeOoAVHAMIYHOI 0OCTaHOBKU
Ha(TOra3oBMUX peTiOHIB, 10 31/ICHIOETbCS 3aCO-
6aM1 TeOTEeKTOHIKM CYKYIIHO i3 mitodmoinoaHa-
MiKOI0, MOXKE TOZIaTV OKPEMI e/IeMEHTH [0 3arajib-
HOI CK/TaJIHOI KaPTUHY PiSHOCIIPAMOBAHMUX XiMi4-
HIIX TIpoleciB HaQTHIOTEHE3NCY, 110 BKII0YAI0Th
TOECTPYKIIiI0, CMHTE3 Ta MEePETBOPEHHA CyMilllei
HEBM3HAYEHOTO CKJIaZly Ta HEPETry/LAPHUX ITOJTiMe-
piB y piBHOBa3i 3 pifMHaMu i rasamMu OpraHiyHoi
Ta HEOPTaHIYHOI IPUPOJMN.

[Tounnaroun 3 npaup yuna €.4. bepneniyca —
®pigpixa Benepa (1828), crano 3posymino, 1o
OpraHiuHi Ta HeOpraHi4Hi CIIOMYKM IepeOyBaoTh
y TicHoMy B3aemo3p’a3Ky. Ilepmi BHacmifjok me-
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TepmoOuHamixa e6ontoyii opeaHiuHol peuosuHY 6 KOHMeKCMI nosiceHe3y 8UKONHUX BYee600Hi8

CTPYKTUBHUX IIPOLIECIB, CIPMYMHEHNX CEPEJOBU-
1ieM 3 BUCOKOK XiMIYHOIO aKTHBHICTIO, HaIlpy-
K/1aJl, OKVICHEHHAM Y CEpelOBUILi KMCHIO, CTPIMKO
IIEPETBOPIOIOTHCA B IPYTi, IIepeBa’KHO HU3BKOMO-
neKynApHi. Bucoka remneparypa, XapakTepHa i
PEYOBMHM IIOPOJHMX MACUBIB IIiJ] YaC 3aHYPEHHA
ab0 CTHCHEHHsA, CYTTEBO IOTEHIII0E OKVMCHEHHS
Ta CIOPiJHEH] IeCTPYKTUBHI npouecy. YucnenHi
€KCIIEPMMEHTH) 3 OKMCHOTO TEPMOJIi3y 3acBifdy-
I0Th IIPaBWIbHICTb TaKOl MOfeNi, a TepMOAVHA-
MiYHUIT PO3PaXyHOK PiBHOBAXKHOI CUCTEMI «BYT-
NeBOAHi / aTMOCcdepa» BKasye Ha IIiIKOBUTE Ta He-
3BOPOTHE IIEPETBOPEHHA OPraHiYHMX KOMIIOHEH-
TiB y HEOPTaHiYHi.

3 iHmoro 601<y, TOM CaMMil [eCTPYKTUBHMUIA
BIUIMB TeMIIEPATypy, AKMiT 3abe3neduye mepeTnH
6ap’epy akTuBanii Ta pyitHyBaHHs CKIaJHUX Op-
TaHiYHIUX CIIONYK, PO3CIAHUX B OCa/IOBMX TOBILJAX,
3 YTBOPEHHAM BOJM, OKCUY BYITIELIIO Ta MiHOPU-
TapHUX BK/IIOYEHb a30TO- Ta CipKOBMICHUX KOM-
IIOHEHTIiB, y 0e3KICHEeBMX YMOBax Moxe OyTu
YMHHUKOM HaQTOTeHe3NCY, KMl OMUCYETHCA Y
TepMiHaxX 0CaZ0BO-MirpalliiiHoi Teopii. Marepia-
JIL HU3KU JIOCTIifIiB, IPOBEEHUX B OCTaHHI Jlecs-
TUPIYYA, HOCTOBIPHO MiATBEPIKYIOTH MOXK/IM-
BiCTb YTBOpPEHHS HU3BKOMOJIEKY/IApHUX (HOpiB-
HAHO i3 BUXifHMM MaTepiajioM) OpraHiYHMX
PE4YOBUH Ta [JeAKOI KIJIPKOCTI HEOPraHiYHUX CIIO-
YK, 110 IIP€/ICTaB/IeH] BOJ0K0, OKCHUJJaMU BYTJIEL[I0
(II) Ta (IV), i3 mepBuHHOTrO Marepiany, sKuii, Ha
IYMKY 6i/IbIIOCTi ZOCTITHNKIB, € KEPOTEHOM.

OpHak nmofeKyziu 3 1ojsA 30py BUEHUX BUIIAZIA€
dbaxT, 1o, KpiM TeMIlepaTypy, Ha IepeTBOPEHHS
reOXiMiYHMX KOMIIJIEKCIB IIpY 3MiHi reopyHaMiy-
HOI CMTyanil iCTOTHO BIUIMBA€E TUCK. Y MakKpo-
MacmTabi BiH 3MIHIOE CTPYKTYpy HOPORHUX
KOMIUIEKCIB, pyiiHye iX, 00’ eHYye un pospinae. Ha
PiBHI XiMIYHUX peakIilf 10T0 BIIMB OJHO3HAYHO
OINCYE TEPMiH «KOHcoOmifalisA». BogHovac, Konmm
3POCTAaHHA TEMIIEPATYPU CIPUYMHAE KONMBAHHA
B MOJIEKY/IAPHUX CTPYKTYypax, siKe fobpe omucy-
€THCA MOJE/IIO KOPCTKOTO pOTaTOpa — IrapMo-
HIYHOTO OCLM/IATOpA, IO 30i/blIye peakuiiiHy
3[IaTHICTb Ta 3MEHIIYE CTPYKTYpPHY LIiTiCHICTh
CIIONYKM BK/IIOYHO 3 II pyiiHALIi€10, TUCK YMHUTD
IPOTUIEXHY Jiil0 — BiH cTabini3ye cucremy, a 3a
NEBHUX 3HaYeHb PO3BEpPTa€ peakliii 3i 3MEHIIEeH-
Hs1 MOJIEKY/IIpHOI Mac B 6ik ii 3pocTaHHsA, TOOTO
BiJI6YBa€TI)CH CMHTe3, JoOpe BioMUIt Ha IIPUKJIa-
Ii HU3KYM IMPOMUC/IOBUX INIPOLECIB, AK-OT: CMHTE3
aMiaky 3 BOJJHIO Ta a30Ty MeTofioM [abepa, Hapo-
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LIyBaHHA BYITIEBOJHEBOIO JIAHIIOIa B IIpOLieCi
dimepa-Tpomnura, 3MiHa MO/IEKY/IAPHOI MacK IO-
niMepiB IpM CMHTE3i 3a YMOB BMCOKOTO THUCKY
Too. [IpAMKX criocTepexxeHb HeEMaE, IPOTe PO3-
PaxXyHKIM BKa3yIOTb, 110 y BEPXHill MaHTii 3emii
CTpiMKe 3pOCTaHHA TUCKY, NOPiBHAHO 3 TeMIIe-
paTypoIo, 3pEITO NPU3BOIUTD IO MTOABU PeaK-
L[IITHOI 30HM, MPUJATHOI /I/IA CUHTE3Y BYITIEBOJ-
HiB Pi3HMX TOMOJIOTIYHUX PAAiB 3 HEOPTaHIYHNUX
cxnagHukiB. Ha 6asi nux pospaxyHkis, pasoM i3
aHaJ/1i30M reo/IorivHoOl cuTyanii B perionax HaTo-
ra3oHarpoMajpKeHHsI, 11 TI0CTama Teopis abioreH-
HOTO CUHTE3y IPUPOJHMUX BYITIEBOJHIB.

Buxopa4n 3 HaBeleHNX MipKyBaHb, IPUITHATU
JIMIIe O HY 3 KOHIIEMIiil HaTOra30y TBOPEHHA AK
€[VHO IIPaBWIbHY, Ha HAIIly JYMKY, € HEOCTAaT-
HbO KOPEKTHMM 3 OITIAJY Ha Pi3HOMAaHITHICTBH
YMHHIKIB, 1110 BIZIMBAIOTh HAa XiMiYHUI CKAaf Ta
Makpob6ynoBy nitocdepn. KoxxHa 3 HuX Bifgsep-
KayIr0€ OibII 3ara/ibHUI IPOIIEC, 110 € HeBijy eM-
HUM MeXaHi3MOM QYHKIIIOHYBaHHSA BCECBITY,
YaCTHUHOIO AKOTO € 3eM/IA. M1 BBaXKa€MO, 1110 CITif,
OLIiHMTH HUIAXM YTBOPEHHS OPTaHiYHUX CIONYK,
110 HAarPOMADKYIOTbCA B IOPOAHMX MacuBax Ta
KOHLIEHTPYIOTbCS B MACTKaX, 32 Pi3HUMMU CIIOCO-
6amy, AKi He € KOHKYPEHTHVIMIA, a JIMIIIe TaKVMI,
110 B3aEMHO JONIOBHIOIOTH OIH O HOTO.

I'eostoriusni, reoximiuni

Ta TEPMOJUHAMIYHI IepeIyMOBHI
CTBOPEHH:A TepMOIUHaAMIUYHOL
MOJeJIi eBOJIIOINil opra’HidYHol
peJoBUHH

IIpoBeneHi gocnimKeHHA reOAHAMiYHOTO acIleK-
Ty HapTOrasoHarpomajpKeHHs Ha TepuTopii Ykpa-
iHY, WO oxomuaM HadTOra30HOCHI MPOBIHIT —
Kapmarceky, [JHinpoBcbko-Jlonenbky, IIpudop-
HOMOPCbKO-KpuMcbKy, a Takox Bonuno-Iloginb-
cbKy HadrorazonocHi obmacri (/lasapyk, 2014;
[TaBmrok, 2014, 2017; Jlykus, 2014) — CTaBIATH
Ha IOPAMOK JIEHHIII CTBOPEHHSA HeCyIlepedInBOil
KOHLIeNLil yTBOPEHHA NIPUPOIHIX BYITIEBOLHIB, sKa
CIIMPATUMETbCA HA KiZIbKICHUI aHaJIi3 CK/IaIOBUX
Pi3HOTO reHe3ucy B Ipoleci HahTorasoyTBOpeHHS
B Hajpax 3eMJ/li — MaHTIJIHOTO Ta OPraHOT€HHO-
cemuMeHTarniiHoro (momirenes Hagrtu) (IlaBmok,
2017). HayxoBi po3Bigku 3 oOIpyHTYBaHHA Lii€l
HOBOI (PyH/IaMeHTa/IbHOI TapagurmMm HadToraso-
BOI reosIorii i reoximii — IoJireHesy NpupogHUX
BYIJIEBOJIHIB y Ha/ipax 3eM/Ii — OCTaHHIM 4acoM
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3HAYHO iHTeHCUQiKyBaCcs, JOCUTD 3TafIaT! aKa-
memika PAH A.M. JImiTpieBcbkoro, akajemikis
HAH Vkpaiun LI Yeb6anenxka ta O.IO. JlykiHa, a
Takox b.M. Bansesa, H.I1. 3aniBanosa, b.J1. Ma-
eBcbkoro, b.1. ITiconpbkoro Ta iH.

HocniguMkaMyu Bif3HayeHMIT TICHMII 3B'A30K
MiX IpoliecaM jiToreHesy i Qroigorenesy, AKuii
06’elHy€e Tak 3BaHy MTOQMIOITHY CUCTeMY B aB-
TOHOMHY Ha(TOra3oBy QIOiTOAMHAMIYHY CHCTe-
My B paMKax (QUIIOifofAMHaMi4HOI KOHIemnil Ha-
¢rorasoyrBopennsa (Coxonos, 2002) abo, 3ara-
JIOM, Y JiTOQIIOINOTePMOAVHAMIUHY CUCTEMY
(Haymko, 2019), saxy B TepMiHOIOrii reoguHami-
KU C/IiJ IpUiIMaT AK CTPYKTYPHO-pPE€YOBMHHUNI
KoMIIIeKC. [lepeTBOpEeHHA y Hill perynonThes, 3
OfIHOTO OOKY, MiTOreHeTYHNM (aKTOPOM, AKUI
peanisyerbcsa Ipy MOCTYIIOBOMY 3aHYPEHHI, 1110
CYIIPOBOJ)KYETbCs KaTareHe30M IIOpifl, a 3 iHIlIo-
ro — (IoigoMHAMIYHOK CK/IaZOBOIO, SIKa BUSB-
NIAETHCA AK IO0XiJJHA TEKTOHIYHUX IIOPYLIEHD 3Ha-
YHOTO MacITaly, KOIu 110 30HaX PO3YILi/IbHEeHHS
Ta iH1IOrO poxny ¢rigonpoBoaax ¢igHI HTOTO-
KM PyXalTbCA 3a TPAJliEHTOM TUCKY i TeMIlepary-
P¥ Ta HAIOBHIOIOTDH MACTKY, 1O 3aJ/IATAIOThH BUIIE.

Pyx BucokoeHepreTMyHoOro ¢ooiny HajIIn-
6unHOTO renesucy (Jlykun, 2004) mocTae pymiii-
HOI0 CHJIOK0 IIPOLECiB, HE 30BCIM 3BUYHUX I
ocajoBux ToBul. HeTpupsasno, ajie moTy>XHO Ha I10-
ponHi cucTeMu KOMOIHOBaHO BIUIMBAIOTh, OKPiM
YUHHMKIB TillOTEHHOTO ajIoreHe3y, pi3HOMaHITHI
reoeIeKTPUYHI Ta CeICMOAKYCTIUYHI ABUIIA.

Y cBoOI1O Yepry, BTi/IEHHA Y PO3/IOMHI 30HM JIi-
Tocdepu 3emi abioreHHOro rMOMHHOrO GIIOINY,
AKNI XapaKTePU3Y€ETbCA BUCOKMMM 3HAYEHHAMU
temneparypu Ta Tucky (Haymxo, 2003, 2006;
CBopeHnb, 2017), cyIlpOBOMKYETbCSA YTBOPEHHAM
OKJICHO-BiTHOBHOTO CepefioBMIa y ¢IIIifonpo-
BOJli, CMHT€30M BYIJIEBOLHIB Ta JeCTPYKIII€I0 PO3-
cigoi OP, agiabaTM4HUM CTUCHEHHAM QIOInYy,
YTBOPEHHAM MAaKpO- i MIKpOTpIllMH Ta pi3HOMa-
HITHUX CyOMiKpoaedeKTiB y TBEpAMX Tilax TOILO.

PisHoMmaHiTHI reopguHamivHi Ta niTodmoinonu-
HaMiuHi acriekT HapTOHArpOMaJpKeHHs, fK i
Oyzb-sAKMIl iHIIMIT TIpoliec, IO peaji3yeTbcs B
IUVIAaHETapHMX MaciiTabaxX IPOTATOM TPUBAJIMX
YacOBUX IIPOMDKKiB, AKVMMM OIIEpYE Te€OJIOTis,
MOXXYTb OyTM ommcaHi 3aco6amMy CTaTUCTUYIHOI
MexaHikn. IIpegmeToM Hamoro aHajuisy € reoxi-
MiYHa cucTeMa. [i CKIaji PerylionTh YMCIeHH]
YVMHHMKMW: TPaBiTallifiHUI, €/IeKTPOMAarHiTHuUI, Io-
BEPXHEBMII HATAL, TUCK, TeMIIEpaTypa, KOMIIO-
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HeHTHUM cknap. IIIBUAKiCTD, 3 IKOIO 3MiHIOIOTHCS
a0COIOTHI 3HaYeHHs IepeliueHuX MapaMeTpis,
3aJIEKNUTD Bifi KOHKPETHOI €O HaMiYHOI CUTY-
anii. 3a BUHATKOM IIBU/KOIUIMHHUX HOAiN, TpU-
BaJIiCTh IepeOyBaHHA TeOXiMiYHOI CUCTeMM i
BIUTMBOM IPMOINM3HO OJHAKOBUX 3HaYeHb 3a3Ha-
YEHNX YMHHVKIB BUMIPIOETbCA MiNbJIOHAMU PO-
KiB. MO)XHa NpUITHATH, 110 B IIPOLECi €BOIOLl
reOoXiMi4Hi CHCTeMU IOCTiIHO MITPYIOTb 3 OfHi€l
30HM TepMOAMHAMIYHOI PiBHOBAIM B iHINY i BCTH-
ralOTh JOCATHYTU PIBHOBAa)KHOTO CTaHY B KOXKHIA
3 Hux. Ile o3sHavae, 10 1A ONMCy 3MiH, fKi Bif-
OyBaIOTbCA B TAKMX CUCTEMaX, MOXKHA 3aCTOCYBa-
T HasABHWII AaHAJTITMYHMII amnapaT piBHOBAXKHOI
tepmoayHaMiky (Xoxa, 2014).

CrBOpeHH: NEepBMHHOI MOJEIi, 1[0 Mifi/IAraTn-
Me pO3pPaxyHKY 3 MeTOI0 ofiep>KaHHA iHdopMmariil
IIpO CKJIaJ riloTeTUYHOI CUCTEMM OPraHiYHUX Ta
HEOPTaHiYHMX MOJIEKYJI B yMOBaxX 3€MHOI KOpM Ta
BEPXHbOI MaHTil 3eMIi, lae 3MOTy BU3HAUUTHUCA i3
BHECKOM pi3HOCIPAMOBAHMX QaKTOPiB, 1O BIIN-
BAIOTh Ha CUCTeMY. M1 BUOKPEM/TIOEMO JINIIE TPU
OCHOBHUX (GaKTOpM, SIKi 3[iJICHIOIOTH BIUIMB Ha
PE4YOBUHY B IIPOLiECi ii IepeTBOPEHD: TOYATKOBUII
CKJIaJ] 3aKPUTOI CUCTEMH, TUCK i TeMIieparypy. Pe-
IITa YMHHNKIB, [0 BIUIMBAIOTh Ha XiMiYHUI I10-
TeHIia/l CIONYK, TaKi AK TpaBiTaljid, BIUIMB Ka-
Taji3aToOpa 4y HAIPY>XEHICTb MarHiTHOIO IO/,
3a/IMIIAEMO I103a YBarol, OCKi/IbKM IXHiil BHECOK
y TepMopuHaMiuHi QYHKIil € He3HaYHUM, IIPU-
HalIMHiI B MeXXaX IIepIIol COTHi KiZloMeTpiB Ipu
3aHYpEHHI.

Barommit BIiuB Ha piBHOBaXXKHi KOHLIEHTpallii
KOMIIOHEHTiB IreOXiMiYHMX MOPOHMX KOMIUIEKCIB
YMHATD pisHi BUgM po6OTH, AKi 3[iVICHIOIOTHCA
CUCTEMOIO; OJHAK IXHE BPaXyBaHH: BYIMarac BBe-
IEeHHA JONATKOBYX NPUITYIEHD Ta CIIPOLIEHD, 1110
npu3Befie uiIe Ko 30inbIIeHHs TOXMOKY po3pa-
XyHKiB. OTOX, BBa)XKaTMMEMO I'eOXiMi4Hy CUCTe-
MY IPOCTOI0, TOOTO cepefi MEXaHIYHNX i HeMeXa-
HIYHMX CWJI, IO BIUIMBAIOTh HAa CUCTEMY 330BHI,
HaJlaJli BpaXOBYBAaTMMEMO JINIlIEe 30BHIIIHIN TUCK.

[Inax nepeTBOpeHb reOXiMivHMX CUCTEM 3PYY-
HO KOpE/TIOBaTy i3 MOJIEKY/IAPHOIO MACOI0 II KOM-
IIOHEHTIB. Y KOXXHOI MOJIEKY/IN B IIPOLEC] €BOJIIO-
il € nille TPYU HAIIPAMM: BeCTPYKILid, 110 CYIIPO-
BOJPKY€ETbCS 3MEHIIEHHAM MOJIEKY/IAPHOI MAacH;
CUHTE3, BHAC/II/IOK KOTO YTBOPIOETHCA HOBA CIIO-
JIyKa i3 O1/IbIIIOI0 MOJIEKY/IAPHOI0 MacOI0; PEKOM-
6iHalis, 3a AKol Maca 3aaMIIaETbCcsA cTanolo. Ile-
penivyeHi Ipolecu BiZOYBalOTbCA OFHOYACHO 3i
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3MIHOK XIMIiYHOTO TIOTE€HLialy KOMIIOHEHTIB,
AKNI XapaKTePU3Y€E 3NATHICTb CIIONMYKY 10 XiMid-
HIX 260 (pa30BUX IIEPETBOPEHb i € YaCTKOBOIO 110-
XifHOI0 TePMOAVIHAMIYHMX MOTEHI}iajliB 3a Kilb-
KiCTIO pe4OBMHM, BUPaXXEHOK Y MOJAX. [Ipyruii
3aKOH TEPMOJVHAMIKM CTBEPIXKYE, 10 CUCTEMA Y
0e3MeXXHill YacoBili epcreKTMBI IpAMYE 0 CTa-
Hy pPiBHOBaru, AKWUI XapaKTEPU3YETbCA MaKCU-
Ma/JbHMM 3Ha4YeHHAM eHTpomil. AKmo 3amicTb
eHTpOIii BUKOpUCTOBYBaTK eHeprito 'i66ca, Toxi
3a OCHOBY OepyThb IpaBuUIO, IO OyIb-sIKa caMo-
BI/IbHA peaKLisA CyIpPOBOMKYETHCA 3MEHIIEHHAM
eHeprii ['i66ca, a B crani piBHOBaru ii cymapHe
3HaYeHHs 1S BCi€l CUCTeMU € MiHiMaIbHMM.

OCKIZTbKM MM BOJIOTIEMO HAMiHMMM 3acafaMu
Ta OOMEXeHHsSIMM JIJI IPOBEeHHS TepPMOJMHA-
MiYHMX PO3PaXyHKiB, CTBOPIOIOTbCA II€PENyMOBI
IJI BU3HAYEHHA CK/IaJly TeOXiMidyHOI CUCTeMHU B
YMOBaXx, L0 pealisyloTbCcA B 0CaZOBill TOBIII Ta 32
ii Me>xxamn. Hamy BUKOpMCTaHO Kinbka CIIoco6iB,
KOXKEH 3 AKMX HaJiMIHMI1 Ta aKTya/JbHUI 32 IEB-
HuX yMOB. OCHOBOIO /I PO3PaxXyHKiB € TPU Me-
TOOM: MaKCUMi3allisl eHTpoIil, MiHiMi3allisd eHep-
rii [i66ca Ta MiHimizauis eneprii lemronbpia
(Sanford, 1994).

Hamu npoBenena oninka Hus3ku Metopis (Blecic,
2016; Koukkari, 2014; Sanford, 1994), axi garoTb
3MOTIy PO3paxOBYBaTM CKJIaJ, i30/IbOBaHMUX CHC-
TeM, IO CKIAMAITbcA 3 HEOOMEXXeHOI KilIbKOCTi
KOMIIOHEHTIB y pi3HUX ¢a3oBux craHax. Po3po6-
HUKJ 3a3HA4EHNMX METOMIB BUKOPVCTOBYIOTH MBI
IPUHIMAIIOBO Pi3Hi CXEMM: «CTEXIOMETPUYHY», KA
0a3yeTbcsl Ha He3a/eXXHMX XIMIYHMX peakIifx y
B3AaEMHIN PiBHOBA3i, Ta «HECTEXIOMETPUIHY», KO-
i 6a3ucoM PO3pPaxyHKy € XiMiuHi moTeHIiianu
CKJIaJIOBUX.

Po3p’s13aHHA «CTeXiOMeTpPUYHOI» CXeMU 3BO-
IOUTbHCS IO PO3B’sI3aHHSA CUCTEMM HeTiHITHUX piB-
HAHD iTepauiiHMMyU MeTOfaMu. ICTOTHMM Heflo-
JIKOM TaKOTo IiIX0y € HoTpeba B KapAMHAIbHI
3MiHi cucTeMu piBHAHD IIPK JOfAaBaHHI a00 BUTy-
4yeHH] kommoHeHTa (Xoxa, 2014). Ipyruit MeTox
11030aB/IeHNIT TAKOTO HeJIO/IiKY, OfTHAK BiH € CKIaj-
HIIIMM y 3aCTOCYBaHHi, a 10TO BUPILIEHH HE 3a-
BXAY MOXXHa 3BeCTM [0 JIiHiIHOTO pPiBHAHHA
(Koukkari, 2014). Bracmiffok 11boro poss’si3aHHs
32 «HEeCTeXiOMeTpPUYHMM» METOJOM HOTpebyBa-
TUMe CKIaJHOTO MIPOTPaMHOr0o 3abe3medyeHHsl.
[l 06upBOX cTpaTerili yMOBM piBHOBArm IIyka-
I0Tb B OJVIH CIIOCI6 — 3HAXO/PKEHHAM MiHIMyMy
eHeprii ['i66ca a6o Ienpmronbiia, Haitdacrime i3
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BMKOPVCTAaHHAM METOJY HEBM3HAYEHUX MHOX-
HUKiB Jlarpamka. 3a NeBHMX yMOB JI/Is «<HECTeXio-
MeTPUYHOTO» METOAY HeJiHiiHI piBHAHHA Oymn
YCIIIIIHO JTiHeapu30BaHi, 0 3yMOBWJIO JIOTO IIN-
POKe 3aCTOCYBaHHA y BUPIillIEHHI HayKOBO-iH>Xe-
HEPHMX 3aBJjaHb.

Hamn Buxopucrano obuzasi moperni, ki 6ymn
3a/liAHi 11 TEPMOAMHAMIYHOIO PO3PAXYHKY €BO-
mrouii OP Ha npuknani 3oBHiMIHEBOI Ta BHyTpim-
HbOI 30H [lepenKapnarchbKoro nNpormHy 3axijHoro
Ha)TOra30HOCHOTO periony Ykpainu (Atac.. ., 1998).

CTBOpeHHA TepMOJMHAMIYHOI Mofjesi TpaHC-
dopmariit, sAki BifOyBaloTbCA B IpoLeci eBoo-
1ii OP npupopHOro NoxXomKeHHs B MeXax 0cafio-
BOI TOBLi, IO XaPAKTE€PU3YETHCA IOMipHUMU
TEMIIEPATYPOIO i TUCKOM, € IY>K€ BaXK/IMBUM KPO-
KOM Y KOHTEKCTi ITOSICHEHHS MeXaHisMiB i IIpo-
THO3YBaHH:A MaclITabiB HATO- Ta ra30reHe3NnCy.

MipKyBaHHA eMIIipUYHOTO XapaKTePY, AKi OIN-
CYIOTb TornAaM Ha epomonilo OP y nopogHoMy
MacuBi i3 yTBOPEHHAM HMU3bKOMOJIEKYIAPHUX
BYITIEBOJHIB, MiIKPIiNIEH] YMCIEHHMMM OCTifa-
My, Hampukiay (Vandenbroucke, 2007; Tissot,
1984). CyTb eKcIepuMEeHTIB IOJIATa€e y Miporisi
PEYOBMHM, MOJI/IbHOI 200 BUTY4eHOI 3 MOJIOUX
0CaloBUX TOPif, B 3akpuTiil (pifiie BigKpuTiii)
OeskucHeBiit cucremi. BigTBoprooun ymoBu oca-
[OBOI TOBIII B T€PMETUYHO 3aKPUTOMY KOHTEN-
Hepi, KpiM 3pOCTaHHA TeMIIepaTypu, JOCTIFHUKA
CTBOPIOBA/IM HAJIIMIIKOBUI TUCK IIEPEBAXKHO 3a-
Ka4yBaHHAM iHEPTHOrO rasy aprony. Hanpukinni
[OCIily MeTofilaMu Xpomatorpadii, erleMeHTHOTO
aHasi3y Ta IY-creKTpocKollii BCTaHOBIIOBA/IN 3Mi-
HM, 110 Bifbymcs 3 OP, Ta cknag nponykTis (pin-
KMX i ra30nofiiOHMX) HecTpyKuii.

He Buknmkae cyMHiBiB TBep[ KeHH:, IO He-
perynapHi nonimepu — ocHoBa OP — mepebyBa-
I0Tb Y CTaHi, JaJIeKOMY BiJ} TepMOJMHAMIYHOI PiB-
HOBAry, iHakIle 3 HUMM He BifnbyBaucs 6 >KopHi
3MiHM IIpU 3aHYPeHHi B 0caloBy ToBLLY. K0 Ha
CTapTi TEPMOAVHAMIYHOIO PO3PAXyHKY B CUCTe-
My BBECTU aTOMapHMUI1 BifICOTKOBUI CKIaf yce-
PEMHEHOrO KEPOTeHY 4M I'yMiHOBUX KUC/IOT, T€M-
IepaTypy i THUCK, AKi BifIOBiZal0Th yMOBaM IIO-
BepXHi 3eMJli, TO MiClsA BU3HAYEHHS PO3MOJiTY
aTOMapHMX T'PYI MU He 06a4MMO NPOIOPILiiHO-
IO BiIHOIIEHHA CTPYKTYP, XapaKTEPHUX JI/IA IjbO-
ro kmacy crnonyk (Xoxa, 2018; Jlro64ax, 2018). Ie
TaKOX € HaCliKOM TepMOJVMHAMI4HOI HepiBHO-
Ba)XHOCTI, XapaKTepHOI [/ HoniMepiB 6iomoriy-
HOTO IOXO/KEHHA.



I0.B. Xoxa, M.1. lasniox, I. M. Haymxo

[IpyHIMNIOBMM HEJONKOM €KCIIepMMEHTIB 3
niponisy OP € 3aHafgTo BMCOKiI TeMmeparypu Ta
OuYeBMJIHA MaJla TPUBAJIICTh, IIOPIBHAHO i3 reoso-
riYHMMU IpOMbKKaMM Jacy. B ycix po6orax MiHi-
MaJjIbHa TemIlepaTypa niponisy cranoButb 200 °C,
0 BifgmmoBigae rmnbuHi 7,5 KM (B3ATO IS TEIIO-
Boro motoky 60 mBr/m?). Excnepumentatopu
BKa3yIOTb, 1[0 32 MEHIINX TEMIIEPATYP JOCATHEH-
Hs piBHOBAary TPUBAE 3aHAMTO JJOBTO I 1abopa-
TOPHMX [JOCTiI>KeHb. TeMIepaTypHmit ¢axTop
BIUIMBA€E He JIMIIEe Ha MBUAKICTh peakuii. HImax
esomonii OP 3anexxuTp He nuiLe Bifi 4acy, a i Bif,
TeMIIepaTypu: €Heprisd aKTuBallil, 1Ka BKa3ye Ha
MOYK/IMBICTb IPOXO>KEHHS peaxliii, 6esmocepe-
HbO 3a7IeXUTD Bifi Temneparypu. Koy BoHa 3poc-
Ta€, pOCTe VIMOBIPHICTD IPOXOIXKEHHA peaKIiil,
HEMOXK/IMBHUX 3a Il MEHIINX 3HA4YEHb.

Amnarti3 aHKX 3 eKCIIePUMEHTIB, AKi IPOJJOBXY-
Ba/muca MakcuManbHO 7o 5000 rogmu (To6TO IO
6/11M3bKO 7 MicAILiB IIOCIII/b), 3aCBIUYE, 110 CTaHY
piBHOBArw, KNI XapaKTePU3YETHCA HE3MIHHICTIO
CK/IaJly IPOTATOM TPUBAJIOTO 4Yacy, He IOCATHYTO
HaBiTb y CCTeMi «Ta3/TBepa pedoByHa». 3BiCHO,
IO eKCTPAIOJIALIA MONiOHNX JaHUX € HeHafil-
HUM IHCTPYMEHTOM [JIsl BUCHOBKIB IIOAO Hall-
paAMKy esomonii OP y reogunamiunii cucremi. I
HaBiTb 32 YMOBM CTAJIOTO CK/Iafly Fa30BOI (pasu Ta-
Kol cuctemn OyJie TOMIUIKOI CTBEPIKYBATH, IO
piBHOBaru OCATHYTO, OCKIIbKM 3MiHM Y PifKiit i
TBeppiit ¢asax BimOyBawOTbCA [yXKe IOBLUIBHO 3
TOYKM 30py KiHETUKM.

BpaxoByrounu HaBefleHe, MM BBa)Ka€MO, 110 I
MOJeNI0BaHHA IpoleciB fgerpaganii OP B ymoBax
HU3BKIX TeMIIepaTypP 0CaZoBoI TOBIIi C/Iiff 3aCTO-
CyBaTy KOMILIEKC METOJIB, AKi BK/IIOYAIOTh aHAJIi3
reofiHaMiYHOI 00CTaHOBKY, QIIIOIIHUX PEXXUMIB
Ta METOAY TEPMOAVHAMIKIL.

Posrnsanemo B npomy KoHTekcTi Kapmarcpky
HadrorazoHocHy nposinnito. CxmagHa icropis il
reOTeKTOHIYHOI eBomolii chopMmyBana nepeny-
MOBU JUISl YTBOPEHHS CTaIMX HAapTOra30HOCHMX
CTPYKTYP, AKi MU CIIOCTEPIraEMO CbOrofiHi. BHa-
CNIiJOK 3MiHM HAIIPSAMKY PyXy IIaJIEOKOHTVMHEHTIB
€Bpasii Ta [oHaBaHM Ha 3BOPOTHMII, Ipolecu
postary B [laHKappil 3SMiHM/INCA Ha CTUCKYBa/IbHI
3YCWIIJIA, B PE3Y/IbTATi YOTO BXKE 3 Mi3HbOI Kpenau
Ha tepuropii ITankappii saramom i Kapnar sokpe-
Ma OKeaHi4Hi nopoau He yrBoproanucs. Iloganb-
1le CKOPOYEHHsA TE€OCHHK/IIHAJIbHOIO IIPOCTOPY
BibyBasocs I i€ «KpOKOAWIOBOI TeKTOHi-
KI», KO MEXaHIYHO HeCTiliKa BepXHA Kopa Ja-
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MA€TbCA i OKpeMMMM IIACTMHAMM HACYBA€ETbCA
Ha CyCigHi 6710KM, a HYDKHA 32 PaXYHOK IUTACTIY-
HocTi dpakTryuHoO migTikae nij Hux (ITaBmrok, 2014;
Kpyncbknii, 2001).

TexToHIuHI NOAil, po3NOYMHAOYM 3 KiHIA Me-
303010 1 0 KiHIIA KallHO30I0, IPU3BEIN [0 YTBO-
PeHHA ripcbKOCKIaf4yacToi cnopyau Kapmar 3 me-
PeAripCbKUM i TMJIBHMMU MOJIAaCOBYIMM IIPOTMHA-
Mu. B Ttakmit cmoci6 fgaBHI OKeaHiYHI mOpomu
OIVHW/INCA B 30Hi IIOMiPHUX TeMIIEpaTyp Ta THUC-
KiB, fe HarpoMaxeHa HumMu OP 3asHama mpore-
CiB ecTpyKuil. 3 iHIIOro 60Ky, aKTUBHI TEKTOHIY-
Hi IIpoLiecy CIPUYMHUIN NOABY PO3PUBHUX IIO-
pylIeHb pisHOro Macmraby, AKi MOXyTb OyTH
¢moigonposopamu. Hanpuxiap, 3a pospisom Py-
cbki KomapiBii—Crpnit HamidyeTbcs I'ATh T/IN-
OMHHUX PO3/IOMIB, a po3pi3 [punsiBa—beperomer
XapaKTepU3yeTbCA 4OTMPMa aHAJIOTiYHMMMU Mac-
IITaOHMMY IOPYIIEHHAMN. 3arajaoM, 3aBJAKN
CBOIil reosorivyuin icropii ama Kapmarcpkoi Ha-
¢drorazoHoCHOI NpOBiHIL{i MpUTaMaHHi pisHOMa-
HiTHI QI0ifoNpOBOAY, XapaKTepHi A 30H cy6-
DYKILIL.

Taka 6yzfoBa perioHy BUABMIACA 3PYYHOIO JIs
IIOAACHEHHA reHe3nucy BB, mo socepemxeni B unc-
JIEHHMX IIOKJIaJ|aX, 3 ITO3ULiNl JBOX KpaliHiX KOH-
LENTya/AbHUX TOYOK 30PY Ha JaHUI MIPOLEC: PO
GiorenHe (opraHiuHe) 4y abioreHHe (Heoprasid-
He) TOXOIpKeHHs (mkepena) HadToBMX BB, abo,
TOYHIlIle, IPO OCaJJ0Be YU IMIMOVHHE IKeperio pe-
YOBVMHM Ta IPOBIHUI T'e€ONOTiYHMII IIpoLeC Ha-
¢rorasoreHesy, AKNit IPUBOJUTD 10 POPMYBaHHS
poposuiy HadTy i rasy (ITukosckmit, 2006). IIpu
IIbOMY JIOKa/Ii3allisl CKYIIYeHb POJIOBMUIL] ITOOIN3Y
YJIC/IEHHMX NTONIEPEYHMX Ta IO3L0BXXHIX PO3/IOMiB
MO>Ke Oy TV 03HAKOI0 HaJIXO/PKeHHs (Ioify 3 Iin-
OMHHOTO pKepena. BogHoYac HasABHICTD B perioHi
NOTY>XHUX ¢opmaniit 3 BucokuM Bmictom OP
MO>Xe Oy TV 03HAKOI0 Ha/IXOf[)KEHHSI BYIJIEBOJHIB Y
IACTKM BHACHIOK gAecTpykuii mepBuHHOI OP.
Ao npy posrnAni NMUTaHHA CUHTE3Y B YMOBaX
3eMHOI MaHTil ()aKTOp 4acy He Ma€ CYTTEBOTO
3HAYEHHA 3 OIVIAMlY Ha BMCOKI IIBUIKOCTI peaKkuii
B eKCTPEMaJIbHMX YMOBaX acTeHOCepy, TO I
HI3bKOTEMIIEPATYPHUX JI/IAHOK 3€MHOI KOpU BiH
€ IpMHIMIOBMM. Yu 6y70 JOCTaTHBO 4acy I
mectpykuii OP y Mexxax periony, mo posrnsja-
€TbCA?

binpmiicte  popoBuiy  ByrneBopHiB - binpue-
Bonmyupkoro HaTOra3oHOCHOTO payioHy posTa-
moBaHi y 3oBHimHIA 30HI Ilepenkapmnarcbkoro
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INPOTMHY B TOBIIAX BEPXHbOMIOLIEHOBUX MOJIAC
(TopTOH, capMaT) Ta IOAEKYAM B NOPOAAX Kpeii-
M, IOpU Ta I€BOHY. 32 HE3HAUHMM BMHATKOM, 1€
IIOK/IaZiyl Ta3y Ta Fa30KOHJEHCATY.

Bigkmagy macTky HaliMOIOAIIOrO BiKy y binbue-
BomuupkomMy HadTOra3soHOCHOMY pailoHi JaTy-
I0TbCA 7,25 MJIH POKiB, TOi SIK BifIK/1aZyl HaliCTa-
piloi macTKy, 10 BUABJIEHA Y IOPOJAX HUXKHbOTO
Ta CepefHbOro ieBoHY (JIokaljpke ra3oBe pojoBu-
1me), MaloTh Bik moHap 385 mH pokiB. Hagrosi
pomoBMILIa 30CepelkKeHi B MeXax bopmcnaBo-
[TokyTcbKOro HaTOra30HOCHOTO paifoHy, KpiM
KoxaniBcbkoro i JIONMyMIHAHCBPKOTO POJOBMUIL.
IIpakTM4YHO BCi BOHM 3aJIATAOTh Y IOPOAAX IIa-
JIeOTeHy Pa3oM i3 ra30KOH/IEHCATHUMU, HadTora-
30BMMM, Ta30HA(TOBMMM Ta Ha(TOra30KOH/EH-
catauMu poposumamu (Kpyncpkuii, 2001). Ta-
KUl 3HAYHMI BIK IPOJYKTMBHUX TOPU3OHTIB
nepenbavae, 3arajioM, JyXe TPUBaIUIl 4ac mepe-
6YBaHH5{ BYITIEBOJHIB B yMOBaX BifIHOCHOI i30714-
1ii, o Moxe OyTM IMifCTaBOIO A TBEPH>KEHHS
PO NOCATHEHHA CTaHy, 6M3bKOTO IO TepPMOJU-
HaMi4HOI piBHOBATM.

Tenmouit moTik y Mexxax 3axigHoro Hadrora-
30HOCHOTO PErioHy KONMMBAETHCA Y MeXaxX 60—
70 mBt/M? oKmajiy ra3y po3TalloBaHi Ha IIMOu-
Hax =1000 M, Tomi AK ra3oKOHMEeHCaTHi Ta iHIIi
TUIIYM POJOBUILL, 11O MiCTATb 3HAYHY YaCTKYy BaXK-
KUX QJIKaHiB, BMABJIIOTBCA B MeXax IINMOUH
1000—3000 M, a HadTOBi — mO 4000 M i rIubIIe
(Armac..., 1998). TemnepaTypy mid uxX IIMOVH
(B3gTO yCepemHeHUII TENIOBUI TOTIK 65 MBt/M?)
cTaHOBJATH Bif 38 mo 108 °C. Yum BuIima temme-
paTypa y 3aKpuTiil cucTeMi, TUM IIBUALIE BOHA [O-
cATa€ CTaHy TepMOAMHaMidHOI piBHOBaru. OTOX,
CyMapHMI BIUIMB JOCTaTHbO BUCOKUX TeMIIepa-
TYp Ta TPUBAJIOTO YaCy 3CyBA€ T€OXiMiUHY CHUCTe-
My «ra3/HadTa/KeporeH» y CTaH piBHOBaru, IIo
Jla€ 3MOTY BUKOPMCTOBYBAaTM METOIY PiBHOBaX-
HOI TEPMOJVHAMIKM I OINCY 11 €BOJIIOLII.

Meroau pospaxyHkis

Oco6mBOCTi «cTeXioMeTpUYHOI» i «HecTexioMe-
TPUYHOI» MOJI€/IENl pO3PAXYHKY CK/Ia/ly T€0XiMid-
HUX CUCTEM 3yMOBM/IM HANpAMM IXHBOTO 3aCTO-
CyBaHHA y HalIMX po3paxyHkax. [locrasnene 3a-
BJJAHHA — BCTAHOBUTH CKJIaJl CUCTEMH «IIPOAYKTU
IeCTPYKLii/KeporeH», IPUHIUIIOBO He MOXe Oy TI
BUpillIeHe i3 3aCTOCYBAHHAM «CTE€XiOMETPUYHO-
rO», a OTXKE, 1 JeTepMiHiCTUYHOTrO MifAX0xiB. Y BU-
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XiTHUX HaHUX 6pa1<ye JOCTAaTHbOI KiIbKOCTi iH-
dbopmalii gia BUsHaYeHHS IMOBipHOCTE, TOOTO
MOJIBHMX YaCTOK KOMIIOHEHTIB, 3 AKMX CK/IaJja-
€TbcA cucreMa. [l BUpilIeHHA TaKOrO 3aBIaHHA
CIiJ, 3BEPHYTUCA [O MaTeMAaTUYHOIO aIapary,
AKUIT A€ 3MOTY pO3paxyBaTy HallOi/IbII Hecymep-
e4IMBUII PO3MOAiN JiMOBipHOCTEN. Y 1957 p. BU-
matHuit mateMaTuk E.T. I>KeliHC mifiIIOB BUCHO-
BKY (Jaynes, 1957), 1110 MeTOAY CTaTUCTUYHOIL Me-
XaHIiKY, AKi /IeXKaTb B OCHOBI T€PMOJMHAMIKH, €
OKPEMMM BUIIA[JKOM 3arajabHOI METOAMKM IIOIIe-
pemKeHHs IOMUIOK, po3pobinenoi K. lllenHoHOM.
3arajibHUM € Te, 10 B 00YMC/ICHHAX BI3HAYAIOTh
¢dyHKIIiI0 IMOBIPHOCTI Ha OCHOBI 3aJJaHNX cepefi-
HiX 3Ha4eHb, a BUBEJIEHA METOJIONIOTiA OfjepKaja
Has3By «popmamnisMm [DkelfHca», AKMIT JJa€ 3MOTY
BUKOHATY PO3PAXYHKM I IOYATKOBOI PEYOBMHU
3 HEBM3HAYEHMM CK/IaJJOM. 3ara/lbHOBM3HAHO, 110
KEepOreH He € iHMBifyaJTbHOIO CIIONYKOI i3 cTa-
1M (B IIEBHVX MeXax) HAOOpOM aTOMapHUX IPYIL.
Papme, My MaeMo cnpaBy i3 cymilnmio Hepery-
JAPHUX TOJIIMEPiB, YTBOPEHUX IpefCTaBHUKAMU
KiJIbKOX TPyl OpraHiYHMX PE€4OBMH — HacaMIle-
per TifpOOKCMKapOOHOBMMY apOMATIYHVIMIU KVIC-
JIOTaMI, aPOMATUYHVMM IIONTiKOHJEHCOBAHVMU
AnpaMM, AKi BKIOYAOTh TE€TEPOLMKIN, IO Mic-
TATb CiPKY, a30T Ta KMCEHb i MOIicaxapuiu, CIo-
JTy4eHi B-eTepHNM 3B A3KOM.

[3 3acTOCyBaHHAM IIONIOXKEHb QopManismy
J>xeiHca 10 XiMiYHOI CTPYKTYpM KEpOTreHy, AKa
NIpefCTaB/IeHa afUTUBHOI MOJE/III0, BCTAHOBIIIO-
€TbCSI HAlIO1/IbII IMOBIPHMIT PO3IIOAi/I aTOMapHUX
TPyl y CTaHi TePMOAVHAMIYHOI PiBHOBarm s
o6paHMx TepMobapuIHNX yMOB. Po3paxyHOK 3Bo-
IUTbCA [0 BU3HAUYeHHA MeTofioM MonTe-Kapio
POS3IIOJIiNy e/IeMEeHTIB, 3 AKMX cKnafaeTbesa OP, ce-
pen AU TUBHUX CK/IAJIOBUX, 110 ONUCYIOTh OYI0BY
OP. BuxigHi gani i1 po3paxyHKy — e/leMeHTHMUIA
cxinan OP, mepen6auyBaHi KOMIIOHEHTY CUCTEMU
(3 BBemeHHAM ixHixX eHepriii ['i66ca), TeMIiepaTypa
Ta TUCK. JKOZHUX HOZAaTKOBYUX IPUINYIIEHb B 00-
YJC/IEHHA HE BHOCUTBCA.

Pesynbprarom € HecynepewMBuil posIOAin ere-
MEHTIiB MDK aTOMapHMMM TpyIaMy Ta iHAMBIZY-
aJIbHMMM KOMIIOHEHTaMM CUCTEMM, 3a SKOTO
CTPYKTypa Ma€ MaKCHMa/IbHy €HTPOILI0 Ta MiHi-
ManpHy eHeprifo [i66ca, a oTXe, € piBHOBaX-
HOM. [leTanbHMII ONNC Ta a/ITOPUTM 3aCTOCYBaH-
HA TIOJIOXKeHb Qopmaniamy [IxertHca 1A pospa-
XYHKY TeOXiMi4HMX cucTeM HaBefeHO y (Xoxa,
2019; MTro6y4ak, 2013).
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PesyapraTu Ta ix od6roBopeHnsa

Y BuKOHaHiI HaMM PO3PaxXyHKM BBEJEHO JIaHi PO
keporeH II tuny (ax npuxmag OP), mosask came
BiH TpaIlIAETbCA B OCAJOBUX IOPOJAX, fAKi BBa-
JKAITbCsA pkepenoM Habtu (HadTOMaTEpUHCH-
KUMM TOpOfaMu), 30KpeMa B 3axigfHoOMy Had-
TOra3oHOCHOMY perioHi. Keporen II Tuny xapax-
TEPU3YETHCA BiJHOCHO BMCOKMMM 3HAY€HHAMMU
BigHomenHsA H/C Ta mopiBHAHO HEBENMKUMU —
O/C. Vloro yTBOpeHHs TIOB’A3YI0Tb i3 MOPCHKH-
MM OcCafiaMM, AKI MICTATb 3a/JMIIKM MIKpOOpra-
Hi3MiB, (QiTOIITAHKTOHY Ta 300IUIAHKTOHY, IO JIe-
TPaZiyIOTh Yy BiJHOBHOMY CE€PEJOBMIILL.

Y pospaxyHKax yciMa MeTOlaMIl BpaXOByBaJIu-
¢4 BiloMOCTi IIpo XiMiYHMII CKIaj, POJOBUIL Ta3y,
ra30KOHZIeHCaTy, HaTH, a TAKOXK HaTOra3oBMX,
razoHa(TOBUX Ta HaPTOTa30KOH/JEHCATHUX POJIO-
BU1L 3axiflHOrO Ha(TOra30HOCHOTO perioHy (AT-
nac..., 1998), sokpeMa Tux, s SIKUX € IaHi PO
BMicT i3oMepHUX ¢popM OyTaHy y rasosiit ¢dasi.
3arasioM, Taki flaHi BUABJIEHO /i 61 pogoBuILa, 3
AKUX JBa OY/I0 BUKJIIOYEHO 3 OITIANY Ha eKCTpe-
MaJIbHO Masli 3Ha4yeHHs KoedilieHTa i-C,/n-C,,
I AKUX HEMOX/IMBO 3HANTU BifIIOBiHOCTI 3a
TEPMOJIMHAMIYHUM MofenoBaHHAM. OTXe, y Imij-
CYMKY [I0 pO3paxyHKY BK/IIOYE€HO 59 poposul.
3a ofep>KaHMMM pe3y/lIbTaTaMil HaMM BM3Ha4deHi
PpiBHOBa)XKHi TeMIIepaTypyu YTBOPEHHA rasiB BYT-
JIEBOJHEBUX POJOBMUIL] PETiOHY.

SIK 3a3HaveHO BMIE, I BU3SHAYEHHA CKIALy
piBHOBaXHOI cucremu «keporeH II tummy/Byrie-
BOMHEBI Tasu» JJIA OCaZOBOI TOBIIi HaMM 3ac-
TOCOBaHO Mofienb ¢popmaniamy JIxerHca. Y Tab-
JIULI HaBEJEeHO IPUKIA[, YaCTVHM Pe3y/IbTaTiB

MonbHi YacTKI rasiB y piBHoBa3i 3 keporenom II tumy

PO3PaxyHKy [/ OFHOTO 3 TEIJIOBUX IOTOKIiB —
40 MB1/M?, a caMe MO/IbHUX YaCTOK HEOPTaHIYHUX
rasip Ta IepIINX YOTMPHOX ajJKaHIiB y piBHOBa3i
3 KepOreHoM. Yepes rpoMisfKicTb JaHUX pe3yib-
TaTU I KEPOTeHy, IO MIiCTATH BiJOMOCTi IpO
44 apguTMBHI CK/IA[oOBi, HaMI He HAaBOMAATbHCA.
[Tpuknap Takoro po3paxyHKy IIOflaHO B poboTi
(Tro64ak, 2018).

BusHaueHHs peXXMMiB yTBOPEHHs BYIJTIEBOIHIB
3a IIMOVHHOI0 MOJE/II0 IPOBEfIEHO 3a «CTeXio-
METPUYHOI» MOAE/NI0. /I pospaxyHKiB BUKO-
PUICTOBYBaIM METOJi KOHCTaHT piBHOBAary Hesa-
TIEXHUX peaKlill 3 OIJIAMlY Ha IIPOCTOTY CUCTEMU,
sKa CK/IAJIA€TbCA 3 HAJUIMUIKY BYIJIELI0, MiCTUTD
TOMOJIOTY MeTaHy ([0 IeHTaHy BK/IIOYHO), a Ta-
KOX a30T, J1IOKCHJ BYTJIEHI0, B MEHIINX KiJIbKOC-
TAX CIpKOBOJEeHb i refiifl. AKTMBHICTb BU3HAYaIU
3a HaliBeMIipUYHNM PiBHAHHAM CTaHY, L0 JO-
knagHo onucano B (Xoxa, 2014). Ille ogue mpu-
IYILEHH, AKe IOTPiOHO 3pOO6NTH /1A O IBIIX
PO3paxyHKiB, — i€ YTBOPEHHA pEYOBMHAMMU CHC-
TeMM ifleaIbHOTO po34MHY. TaKMM YMHOM, po3pa-
XYHOK TepPMOOapMYHIX YMOB YTBOPEHHS IIPUPOJ-
HIX rasiB B yMOBaX BepXHbOI MaHTil 3eMli 3BO-
IUTBHCS IO PO3B’s13aHHA anreOpaivHOro piBHAHHSA
I ATOI CTYTIeHi BITHOCHO MO/IBHOI YaCTKJ BOJHIO.

Pe3ynbraToM po3paxyHKiB € ITMOVMHY yTBOPEH-
HA CyMillli TasiB, IO BifIOBifalOTh 3a CK/IAIOM
3HalJIEHUMM y Cy4acHMX INoknafgax. Ilona pisHo-
BOXHMX IVIMOVH BMSBUINCS HPOEKI[€N ITMONH
YTBOPEHHA PIBHOBOXHMX CyMillleil 3afaHOro
CK/IaJly Ha 3€MHY IIOBEPXHIO Ta XapaKTepU3yIOTh
30HY PiBHOBAru.

ITons rMOMH Bifji3epKaTOIOTh ABi BIACTUBOC-
Ti Qrroigy: mBMAKICTD ioro Mirpamnii Bix ocepenky

Mole fraction of gases in equilibrium with type II kerogen

DuGsa, TasoBa (hasa piBHOBaXXHOI cycTemu (y %)

o co, | HO H,$ CH, CH, CH, n-CH, i-C,H,
1 2,63 0,007 0,000 22,02 0,006 6,04x 107 3,64 x107% 1,16 x 107
2 2,61 0,049 0,003 21,94 0,042 1,70x 107 2,24%x107* 6,06 x 107
3 2,59 0,084 0,006 21,88 0,072 3,82%x107% 6,35x 107 1,55x10%
4 2,55 0,161 0,010 21,80 0,085 4,61x107% 7,52%x 107 1,66 x 107
5 2,43 0,386 0,015 21,67 0,071 2,92x107% 3,49%x 107 7,05 %107
6 2,21 0,810 0,021 21,38 0,060 1,99 x 107 1,84x 107 3,39x10™™
7 1,83 1,522 0,026 20,88 0,051 1,36 x107 9,94%x107% 1,69x10-%
8 1,58 2,004 0,033 20,54 0,047 1,09%x10% 6,80%x10% 1,07 x10-%
9 1,25 2,635 0,039 20,10 0,035 6,12x 107 2,74 x107% 4,01x10°%

10 0,98 3,136 0,046 19,74 0,030 4,16 %10 1,48 x10% 2,03x107%
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Puc. 1. Po3nopin piBHOBaXHMX TeMIepaTyp YTBOPeHH: ra3iB BYIJIEBOJHEBYX POLOBUIL 3aXiTHOrO Ha TOra30HOCHOTO
periony: A — Bonuno-IToginscbka HadrorasonocHa obmacts, b — Ilepenkapmnarcbka HadrorasoHocHa obmacts, B —
Kapmarceka HaprorasonocHa obmacts, I' — 3axapmaTcbka ra3oHOCHa 061acTh; 1 — BonmHcbkuit HadTOra3oHOCHMI
paiton, 2 — [lofinbcbKuit mepcreKTUBHUI paiioH, 3 — bysbkuit rasoHOCHMII palioH, 4 — HecTepoBcbKuil IepCeKTUB-
HUIT paiioH, 5 — binbue-Bommibkuii HagTOrasoHOCHMII paitoH, 6 — BbopucnaBo-IlokyTcpkuit HadTOra3oHOCHMI
paitoH, 7 — CkuboBuil HapTOra3oHOCHMII paitoH, 8 — KpocHeHChKMil epCreKTUBHUI paiioH, 9 — MyKa4iBChKuil
ra3oHOCHUI paiioH, 10 — ConoTBMHCHKNII Ta30HOCHMII palioH

Fig. 1. Distribution of equilibrium formation temperatures of gases for hydrocarbon deposits of the Western oil and
gas region: A — Volyn-Podillyay oil and gas region, b — Precarpathian oil and gas region, B — Carpathian oil and gas
region, I — Transcarpathian gas region; 1 — Volyn oil and gas district, 2 — Podillya promising district, 3 — Buzkyi
gas-bearing district, 4 — Nesterovskyi promising district, 5 — Bilche-Volytskyi oil and gas district, 6 — Boryslav-
Pokutskyi oil and gas district, 7 — Skybovyi promising oil and gas district, 8 — Krosnenskyi district, 9 — Mukachevo

gas-bearing district, 10 — Solotvyn gas-bearing district

CUHTE3Y 10 IIaCTKM B OCAIOBill TOBLIi Ta TEPMO-
Oapu4Hi yMOBU 710r0 yTBOpeHHA. Bif mBuakocti
Mirpamii 3a7eXXnTh, CKiZIbKM Ba)XKMX IOMOJIOTIB
pisHUX BYINIEBOJHEBUX PAMNIB JOCATHYTDH IACTKM,
Iie BOHU «3aKOHCEPBYIOTbC», BPaXOBYIOUl HE3HA-
YHi TeMIIepaTypy B yMOBaX 3ajIATaHHA IIPOMIC-
JIOBUX pofioBMIL. UMM MeHIa NIBUAKICTb Mirpa-
i, TuM posie rroif nepebyBae B IMPOMIXKXHUX
30HaX, AKi XapaKTepM3yIThCA MEHIINM KOHCOJTi-
OYIO4YUM BIUIMBOM THUCKY, 1[0, O4€BYIHO, CIPUYN-
HUTb MeTaHi3allil0 ra3oBOi CKJIamoBOl. 3i 3MeH-
IIEHHAM ITIMOVHY, HE3a/IeKHO Bifl TOYaTKOBOTO
CK/IaJy, BiICOTKOBMII BMICT MeTaHy Yy CUCTeMi
«OP-ra3» 36inbiyeTbes. BignosigHo, Ha cxemax
HOJIB IIMOMH MM OTPUMAEMO [UIAHKM MEHIINX
3Ha4yeHb. KO0 He BpaXxoByBaTM HIBMAKOCTI Mi-
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rpanii Ta BBaXaTy IX piBHMMM MDK CO00M0 Iy
Pi3HMX pOJOBUIL i TOPM3OHTIB, TO IOJA ITMOVH
OynyTh BifoOpaxkaTu TepMOOapu4Hi YMOBM CUH-
Te3y BYIJIEBOJIHIB Y 3€MHIill KOpi Ta BEpXHill MaHTil.

Posnopin piBHOBaXKHMX TeMIlepaTyp YTBOPEH-
HsA rasiB BYIJIEBOJHEBMX POAIOBUIL 3aXi/[HOTO Ha-
($TOra30HOCHOTO perioHy, pO3paxOBaHMII 3 «CTe-
XiOMETPUYHOI» MOMEI0, XapPaKTEePU3YETHCA
IIeBHMMM 3aKOHOMipHOCTAMU. Hacamnepen 4iTko
BUOKDPEMIIIOIOTbCA Ii/IAHKM 3 BUCOKMMM 3HAYEH-
HAMM piBHOB@XXHUX Temieparyp (400—600 °C),
AKi 30cepemkeHi y bopucnaso-IlokyTcbkomy Ha-
¢$TOra30HOCHOMY pailoHi, TOAI K Ta30Bi POJOBU-
ma binpye-Bonumpkoro HadTOrasoHOCHOro pa-
JIOHY XapaKTepU3YIOTbCA MEHIIMMM IIOKa3HMKa-
MU, AKi IPaKTUYHO He nepeBuiyorh 400 °C. Taka
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Puc. 2. Kaprocxema moniB piBHOBaru 3axiZHOTO HaTO-
ra30HOCHOTO PerioHy YKpaiHl. YMOBHi TO3HaY€HH: IUB.
Ha puc. 1

Fig. 2. Map of equilibrium fields of the Western oil and
gas-bearing region of Ukraine. Legend — see Fig. 1

3aKOHOMIPHICTb CIIOCTEPIra€ThCA [/ BCIX TEIIO-
BUX HOTOKIB (puc. 1). Homepu pomosuiy Ha puc. 1
BifimoBifgaTh HyMepariii 3a (Atac..., 1998).

Maxkcumymu piBHOBaXXHOI TeMIlepaTypu (IuB.
puc. 1) 3 JOCTaTHBOIO TOYHICTIO Perpe3eHTYIOTh
HepeTVHM perioHanbHUX posnomiB — Cambip-
cpko-Hapnsipasancekoro 3 TauiBcbko-HapBipHsan-
cbkuM y paitoni M. Happipna i Cyposo-Bumi-
HsHcbKoro 3 Cambipcpko-Hapsipasaaceknm (Kpym-
cpkuit, 2001). Mo)XHa NPUITYCTUTH, IO Ii IIO-
TY>KHi (II0IONPOBOAY CIIPAMYBA/IN 33 TPaJiEHTOM
TUCKY PO3CiAHY B [JaBHIX OKeaHIYHUX IIOpOjax
OP y nactku. BogHouac kapTocxeMu 1ojiiB piBHO-
Baru (Xoxa, 2014) 114 1boro periony, o64mcieHi
3a NPUIYLEHHSAMM IIPO CUHTE3 BYIJIIEBOJIHIB B
yMoBax acTeHocdepu 3eMii 3a «cTexioMeTpuy-
HOI0O» MOJIE/II0, NEMOHCTPYIOTh aHAJIOTiYHy 3a-
KOHOMIpPHICTb 31 3MIlL[EHHAM LIEHTPiB TeMIlepa-
TYPHUX MAaKCUMYMIB y NiBHiYHO-3aXiJHOMY Ha-
npAMKY (puc. 2).

BaxnmBor BifMiHHICTIO pO3paxyHKY 3a o6oma
MOJieIsIMU € aOCOMIOTHI 3HAYEHHsS TeMIIepaTyp,
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AKi y Mopiesnti I/TMOMHHOTO IIOXOJKeHHS IepebyBa-
10Tb B fiamasoni 1100—1800 °C. Ilepen6avaerncs,
1110 KOHCOJIiYIOUMIT BIJIMB TUCKY HaBiTh 32 TAKUX
BJMICOKMX TEMIIEPATYyp CIpUAE CUHTE30Bi Ha MPO-
TUBAry JeCTPyKLil. Mmu mpumyckaeMo, 110 I
Mopieni popmaniamy JIxertHca, AKa BUKOPUCTOBY-
Baj1acs 1A MOOyZOBY piBHOBOKHMX TeMIIEpaTyp,
JiIOTh aHAJIOTiYHi PYMIiiiHI cuan. 3a IPUITHATOIO
TeOpi€lo, i3 3aHYPEHHAM Ta OJHOYACHUM 3POC-
TaHHAM TEMIIEPaTypyU KEPOTeH Yy IOCTiJOBHOCTI
3MiH CIIOYaTKy yTBOPIOE HaTY, HOTIM XXUPH] ra-
31 Ta, HAIIPMKIiHIII, CyXi Ta3yu i3 MaKCUMaJbHUM
BMicToM MeTany (Tucco, 1981). Ognak 1e mpumy-
LIeHHA He BPAXOBYE BIUIMBY TUCKY Ha F€OXiMi4HY
cucreMy. 3 TepPMOAMHAMIYHMX PO3PaxyHKiB BU-
IUIMBA€E, IO CUCTEMM y PiBHOBa3i 3 KepOreHOM
301/IBIIYIOTh BMICT Ba)XKVMX OpPTaHiYHMX CKJIajo-
BIX i3 3aHYPEHHAM [0 IIEBHOI MEXi.

[Tomepenni poborn (Xoxa, 2019) 3acBigumnn,
110 ONITUMAJIbHI peXXMMU [ KOHCEPBallil cUCTeEM
i3 BMICTOM BaXXKUX BYIJIEBOJHIB CIIOCTEPIirarTh-
cs1 Ha IMbMHAX 2—5 KM, TOOTO Ha PIBHAX «Ha-
¢dTOBOrO BiKHa»; IPUYOMY HAVIKpallli YMOBU Bif-
MOBiJJAlOTh HAVIMEHIIMM 3HAYE€HHAM TEIlJIOBOTO
IIOTOKY, LIO I[I/IKOM IIepef0adyyBaHo 3 OIJIAALY Ha
OECTPYKTMBHUI BIUIMB TEMIIEPATYPY IIPU IIOMip-
HIUX THUCKaX. PospaxyHOK IOKasaB, 1[0 3a CBOIM
CKJIaJIOM a3y HaQTOBUX POJOBMUIIL YTBOPIOIOTHCA
Ha OinpIINX IMOMHAX, HDK Taki ra3oBux i raso-
KOHJICHCAaTHNX, & OCTaHHi 3alIMalOThb IIPOMiXHe
nonokeHHA. IIpy npomy migBuieHHA TeMIiepa-
Typu € GPaKTOPOM, AKNI CIIPMSIE YTBOPEHHIO BaXK-
KX BYIJIEBOJHIB B yMOBaX 3pOCTAaHHA THCKY.
SIKijo oljiHIOBATH ITIMOMHM YTBOPEHHS CyMileit
BYIJICBOJHIB piBHOBa3i 3 keporeHom, To Hadra
CUHTe30BaHa Ha I/mOuHax 12—17 KM, ra30KOH-
meHcaT — 10—12 kM, ra3 — 6—8 kM. 3a3HauMMo,
10, 3TifHO 3 aHa/Ii30M eKCIepPUMMEHTAaJIbHUX [fia-
HUX 3 BMBYEHHs MeXaHi3MiB yTBOpeHH: i popm
3aXOIVIEHHA BOJHO-BYITIEBOJHEBUX BK/IIYEHb B
Ipoleci pocTy KpUCTaliB CMHTETUYHUX MiHepa-
JB y TiipoTepManbHUX HAPTOBMICHUX pPO3YMHAX
(Ilenreneit, 2011), cipuATINBI YMOBU I BYT/Ie-
BOJIHET€He3y Y 3eMHUX HajpaX MOCATAIOTHCA: a)
U1l BUHVKHEHHSA iCTOTHO BYITIEBOJHEBMX T'OMO-
reHHMX QJIIOIiB IIPU B3aEMOJII rifpoTepMaIbHIX
PO34YMHIB 3 KAYCTOT€HHMMM IIOPOaMM — Ha ITIN-
6uHax He MeHule 10—12 km; 6) @ icHyBaHHS
nBodasoBux pigkux BopgHO-HadTOBUX GIIOIAIB
6e3 BiIbHOTO rasy, yTBOpEHUX IIpY B3a€EMOI Tif-
pOTepMa/bHUX PO34MHIB 3 HadTO0, — Ha IIMOU-
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Hax 07mm3bko 3,5—4,5 KM; 11 iCHyBaHHSA i Ilepe-
HEeCeHHs PigKMX BYIVICBOZHIB, 30arauyeHmx Jer-
KuMK 1 cepepHiMmu HaprToBUMM (pakuismu, y
BUITIAI HAAKPUTUYIHOTO (PII0ify — Ha IIMOMHAX
noHanm 12—15 km.

BucnoBru

1. CymapHMit KOMIOHEHTHUII CKIaj rasis Hag-
TOTa30BMX POROBUILI 3axifjHOro HadTOrasoHoC-
HOTO PETiOHYy YKpalHM NpM TepMOAVHAMIYHOMY
aHa/li3i BKasye SK Ha MOXIMBICTb 6ioreHHOTrO,
TaK i Ha IMOBIPHICTh aGiOT€HHOTO MOXOJKEHHS,
TOOTO Ha «IorireHe3 Hadtm». OOMEKEHHIM [UX
MipKyBaHb € caMa MOfe/lb, fIKa Iepefbavae Ie-
peOyBaHHA y piBHOBa3i cycTeMuy, O CKIaJJA€Th-
Cs1 BOJIHOYAC 3 KEPOTE€HY Ta BYITIEBOJHEBUX IasiB.
SK1o rasyu Mirpyrorb, a KEpOTeH 3aIMUIIAEThCA Y
30HI CUMHTE3y, TO CUCTeMa II0YMHAE INPAMYBATU
IO HOBOI PiBHOBAry, sIKa XapaKTepu3yBaTUMeEThb-
CA IHIIMM PpO3IOJINIOM €leMeHTIB MiX CKIafo-
BUMU CUCTEMMN. 3 IPUPOAHMUX CUCTEM I MOJie/b
HallKpallle BifiloBifaTMMe cUCTeMaM, Jie PiBHO-
Bara, AK IIPUKJIAJ, peajli3yeTbcA B eleMeHTaXx
3aKpUTOI MOPUCTOCTI: (IIOIAHNX BKIIOYEHHAX Y
MiHepanax i 3akputux nopax nopin (Naumko et
al., 2017).

2. Cepeq TepMOIVIHAMIYHNX MOJe/Iei J/isl po3-
PaxyHKy CK/IaJly IeoXiMiuHMX CUCTeM «KeporeH/
ras» HayOiNbII NPUAATHOI € MaKcuMisalis eH-
Tporii 3a dopmanismom [[keitHca, a [Is BU3Ha-
YeHHsA CK/Iafly 3a abiOreHHOI MOJE/II0 ITIMOVH-
HOTO T€HE3NCY — MeTOJ[l KOHCTAHT He3aJIeXHUX
XiMiYHMX peaKlill 3 BUKOPUCTAaHHAM BifilIOBifHO-
ro piBHAHHA CTaHY.

3. Konuenuis nonireHesy HadTy i rasy He Mo-
Ke NPMMMPIOBATY IIaHiBHI HMHI OpraHiuHy i He-
OpraHiuHy rinmoresm-reopii, ampKe migxomu [0
iXHBOTO OOIPYHTYBaHHS I'PYHTYIOTbCS Ha IIPVH-
LIUIOBO BigMIHHMX KOHLENTYaJbHNUX 3acafiax.
ITonirenes HadTy i rasy — 1e He 361mKeHHA 260
00’eHaHHA OpPraHivYHOI i HeopraHiuyHOI Teopil
iXHDPOTO ITOXOM>KeHHS, 1ie nuie ¢ikcamis maneo-
TepMOOAPUYHNX YMOB (QJIIOIHOTO CepefjoBUINA

CIIVICOK JIITEPATYPU

HaTuIOTeHe3y, B SAKUX MOXJIMBE YTBOPEHHS
NIPMPOSHYUX BYIZIEBOAHIB. Lleli mpuMHIMIIOBO iH-
LI TIAXI pO3IAzae MOXXIMBOCTI CMHTE3Y IIPU-
POIHMX BYIJIEBOLHIB y pisHUX reodmoigomnHa-
MIYHMX CUTYallifX, a OTXKE, 3HaYHO PO3ILIMPIOE
IOTEHIi/Hi MOXX/IMBOCTI OLIHKM HadTorasope-
CYPCHOCTI IIepCIEKTUBHUX PETiOHIB, 30KpeMa 11
Hazp YKpaiHm.

4. Konnenmis nonirenesy Had T i rasy dpaxTmd-
HO YPiBHIOE a/IbTEPHATVBHI TOYKM 30PYy Ha CUHTE3
i reHe3MC IPMPOJHNUX BYIJIEBOJHIB Y Hafipax 3eM-
ni: abiorenHy, abioreHHO-6ioreHHy Ta 6GioreHHY.
3a Takoro IifIX0fly Y HOBY (yHIaMeHTAJIbHY IIa-
papurmMy HadToraszopoi reosnorii i reoximii — mo-
NireHe3 NpUPOJHMX BYITIEBOZIHIB y Hajpax 3eM-
i — OpraHivyHO BIMCYIOTbCA po3pobieHi B IH-
CTUTYTi TeOJIorii 1 reoxiMii roproumux KOIaJINH
HAH Vxpainu «HOBa Teopia MiHepa/JbHOTO CHH-
Te3y HapTy i rasy B yMoBax acTeHOCQepy MaHTil
3emmi» ([Jonenko u gp., 1981; Jonenko, 1986),
«3MiIIAHOTO OPraHiYHO-MiHEPAJIBHOIO CHHTE3Y»
(«rmopBitHmit renesmc») (IlaBmrox m pp., 2003;
[TaBmiok, 2017), «HOBa TeOpisi CMHTE3Y i reHe3UCy
IPVMPONHMX BYIVIEBOAHIB: abioreHHO-OioreHHMII
nyanisam» (Haymxo, 2003, 2006).

5. 3a TakuX NepefyMOB BMHUKA€E NPUITYLeHHA,
110 YHiBepca/ibHa IiloTe3a-Teopis CUHTE3y i re-
He3JCY IPUPOJHIX BYI/IeBOAHIB y miTocdepi 3em-
ni He Moke OyTu cTBOpeHa. ITo3uTuBM KOXHOI
OKpeMOl 3 4YMC/IEHHUX Pi3HOIUIAHOBUX TilOTE3-
TeOopill, AK 1 IXHi HeJOTiKN, HEMOXX/IVBO NOIIVPH-
TY Ha iHIlli, OCKiNIbKY Te, 110 B ofHUX PT-yMoBax €
YIHHUKOM YTBOPEHHA, B iHINX — CTa€ IeCTPYK-
TUBHUM (DaKTOPOM i He MOXKe C/IYTYBaTy MOERHY-
BaJIbHMM 4YMHHUKOM. [eHepaniiiHo-mirpaniine
3aXOIIEHHA BYIVICBOJHIB BK/IIOYa€e 6arato Bapi-
aHTiB esomwonii OP y nopoguux Kommmekcax. Y
Pi3HMX reoIOIOAMHAMIYHUX CUTYALlAX IpolLie-
cu HapTUAOTeHe3y MAaTMMYTb CBOI BiMiHHOCTI;
BOHM OYIyTb peani3oByBaTICSA 33 PiISHOMaHITHUX
TepMopuHaMiqHNX mapameTpis (T, P) i ckmany Ha-
GTUROYTBOPIOBAIBHNUX CUCTEM, OJHAK Yy MiICyM-
Ky (GopMyBaTMMeTbcsi BeChb CHEKTP IPUPOTHMX
BYIJICBOJIHIB — CKJ/IaJIOBUX HadTH i rasy.

Amnac poposuiy Hadru i rasy Yipainn. B 6 1.: IBaniora M.M. (pen.). JIbBiB: Llentp €Bpomnn, 1998. 2354 c.
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THERMODYNAMICS OF THE EVOLUTION OF ORGANIC MATTER
IN THE CONTEXT OF POLYGENESIS OF FOSSIL HYDROCARBONS

The dominant concepts of organic matter evolution, which are based on various theories - the synthesis of inorganic
compounds in the Earth’s asthenosphere, the destruction of organic compounds in the sedimentary layer, and other
hybrid and alternative models, are comprehensively considered. A possibility is accessed of using the equilibrium
thermodynamics methodology to calculate the change in the composition of the geochemical system under changing
geodynamic regimes in a wide range of lithosphere conditions. The main factors that control the kerogen/gas system
composition are temperature, pressure, and the initial composition expressed in molar fractions of elements.

Some ways to calculate by thermodynamic methods the composition of geochemical systems consisting of organic and
inorganic compounds are shown. All methods were divided into two main groups: “stoichiometric”, based on independent
chemical reactions in equilibrium, and “non-stoichiometric”, when the calculation is based on the chemical potentials of
the components. It is shown that the entropy maximization method is most suitable for estimating the evolution of
organic matter in sedimentary rock strata, and the method of independent chemical reaction constants - for calculation
within the Earth’s asthenosphere.

Both methods are applied to hydrocarbon deposits in the Carpathian oil and gas province. The temperatures and
depths of the formation of gases mixture identical in composition to those found in modern deposits are determined.
Schematic maps of formation depths on both models are composed and regularities of spatial distribution of depths and
temperatures of the formation of deposits in region are established.

According to the thermodynamic analysis, the gases component composition of oil and gas fields of the Western oil
and gas region of Ukraine indicates both the possibility of biogenic and the probability of abiogenic origin, i.e. the “oil
polygenesis” The consistency of the “oil window” concept with thermodynamic calculations by the method of entropy
maximization according to Jaynes” formalism is shown. It was found that among thermodynamic models for calculating
the kerogen/gas geochemical systems composition, the most suitable method is entropy maximization by Jaynes’
formalism, and for determining the composition by abiogenic model of deep genesis — the method of independent
chemical reactions constants. It is assumed that the concept of polygenesis of oil and gas equates the views on the genesis
of natural hydrocarbons in the bowels of the Earth: abiogenic, abiogenic-biogenic, and biogenic.

Keywords: organic matter; polygenesis of oil and gas; evolution; Carpathian oil and gas province; equilibrium
thermodynamics.
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