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Oco0eHHOCTH M3MeHEeHUS (PU3UKO-XMMHUYECKHUX CBOMCTB HeTel B
CBSI3M C 00JIbIIUMHU [VIYOUHAMM
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[TpoBeneHs! UcceI0BaHUS U3MEHEHUH (PU3UKO-XMMHUUECKHX CBOICTB M YCJIOBHUH 3ajeranus HeTeil B 3aBUCHMO-
CTH OT ITyOHMHBI, T03BOJIMBIINE YTOYHUTH KOJINYECTBEHHBIC 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB HepTel Ha pa3HBIX
DIyOMHAX U BBISIBUTH OCOOCHHOCTH (PU3HKO-XUMHYECKUX CBOIMCTB MaJIOM3yUCHHBIX ITyOoko3aseraronux Hedrei. B
HCCIIEI0BAaHMSIX HCIIOIb30BaHa HH(popMmanust o 6onee 21000 o6pasioB Hedreii 3 167 HehTEeHOCHBIX OacCeHOB MUpa,
MIOJTyYESHHBIX U3 MHPOBO# 0a3bl JAHHEIX 110 (GH3UKO-XUMHYECKNM cBolicTBaM HedTel. [TokazaHno, 4To B pa3HbIX He(Ts-
HBIX OaccelHax IIOTHOCT M BA3KOCTh HE(TEH 1 colepKaHue B HUX Cepbl, CMOJI M ac(aJIbTCHOB B CPEIAHEM CHHIKACTCS
¢ myounoii. Cozpeprkanue JIerkux ¢ppaxuuii 1 HeTsIHOTO ra3a ¢ NIyONHOH yBeIn4YnBaeTCs. YCTaHOBICHBI 0COOCHHOCTH
(hU3UKO-XMMHUUYECKHX CBOICTB ITyOOoKO3aJIeraromux HedTel, IpOsIBISIOIIIecs B MAJIO! INIOTHOCTH U BSI3KOCTH He(TeH,
B HU3KOM COJICP>KaHUH Cepbl U ac(aIbTOBO-CMOIMCTHIX BEIIECTB M B HOBBIIICHHOM COJICP)KaHUS TU3EIbHBIX (QpaKiuii
n HedrsHOrO Taza. s 00CyKICHMS MOIyYSHHBIX 3aKOHOMEPHOCTEH HCIIOIb30BaHbI PE3yJBTaThl T€0JIOTHYECKOTO
MOJICJIMPOBAHNSI IBOJIOIMH TEKTOHHYECKUX HPOIECCOB, IPUBOAAIINX K BOSHUKHOBEHUIO 30H ITOHM>KEHHOTO TOPHOTO
JIaBJIEHHs, B KOTOPBIC MO Pa3jioMaM MHTPHPYIOT Hanbojee Jerkue yriIeBogoposl, GOpMHUPYs NIyOOKOIOTpyKEHHbIS
3aJIeXKHU YIIIEBOAOPOJIOB. DTO MOXKET PACCMaTPUBATHCS KAaK BO3MOXKHOE OOBSICHEHHE YCTaHOBICHHBIX B paboTe 0COOCH-
HOCTel CBOMCTB IIyOoKo3aieraronux HedTel, OnpefelsionuX uxX 0oee BEICOKHE Ka9eCTBEHHBIC TOKA3aTeIIH.

KuroueBnie ciioBa: niryooko3aneraromue HeTH, HeTera3oHOCHBIH OacceliH, 6a3a JaHHBIX, PU3NKO-XUMHYECKHUE
cBolicTBa HE()TH, YCIOBHS 3aJIeTaHusI, TEOJIOINIECKOe MOJCITHPOBAHHE
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Beenenue

B cBsi3u ¢ ucromenneM 3anacos Hauboliee JIETKO/10-
CTYIHBIX He(Tell OCHOBHYIO 0a3y mpupocta He(Te 00BN
B Ommkaiiine rogsl B Hallel cTpaHe OyayT COCTaBIAThH
TpyAHOM3BJIEKaeMble HeTH. V3BeCTHO, UTO POCT 0OBEMOB
JIOOBIYM TPYITHOJIOCTYITHBIX HE(TEH B OCIICTHHUE TO/IBI BBI3BI-
BaeT HEOOXOIMMOCTh M3yUEHHSI Ka9€CTBEHHBIX 0COOCHHOCTEH
TpyAHOM3BIEKaeMbIX HepTel. Ocoboe MecTo cpeau Hedreit
C OCIIO)KHEHHBIMH T€OJIOTHUECKUMH YCIOBUSIMU 3aJIeTaHusl,
cornacto (Smenko, [Tonumyk, 2014a), 3aHMMar0T NIyOOKO-
zaneratorue Hedtu (I'3H) BBUIY McYepriaHus nX 3amacoB Ha
MaJlbIX ¥ CPEAHUX TITyOHHAaX.

Cornacno knaccudukanmu (ITyprosa u np., 2011; M6paes,
2006; JIncosckuii, XanumoB, 2009), k TiryOOKo3aIeralommm
OyzieM OTHOCHUTH HE(TH, 3aJI€KH KOTOPBIX PacHONaraloTcs
Ha mryouHax Oosnee 4500 m. Cnabast H3y4eHHOCTh HHU3KO-
MPOHUIIAEMBIX MTOPOJI-KOJUIEKTOPOB Ha OOJIBIINX ITyOMHAX
OCIIOKHSIET M 3aMEJISIET OCBOCHHE PECYpCOB HE(TH M raza
B ITyOOKOMOTPY)KEHHBIX OTIOXKEHUSX HE(PTEra30HOCHBIX
OacceiinoB. ['eonoro-reoxummuieckre GakTopsl npu HopMu-
POBaHUU MECTOPOXJICHNI NTyOOKHX TOPH30HTOB OCTAIOTCS
TEMH JK€, 4TO W JUIsi 00pa30BaHMsl 3aJICKEH YIIIEBOAOPOIOB
B BEPXHHUX dTaXkax MOPOJ Ha MaJOW M cpemHel rmryOuHe —
HaJIMYHE JIOBYILIKH, TTOPOJI-KOJUIEKTOPOB, (DIFOHI0YIIOPOB,
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OnaronpusTHas reOXUMHUYECKasi U THIAPOreoJorniyeckas xa-
pakrepuctuka paspesa (I[Tynanosa, lllycrep, 2018). OnHako
C POCTOM ITyOWHBI 3aJIeraHusi U3MEHSIOTCSI XapaKTEePUCTUKH
9THX (HaKTOPOB.

OnHOM U3 IPUYUH 3HAYUTEIIBHBIX OTIIUYUIA TEOJIOTHUCCKIX
YCIIOBHY TIPY YBEIMYCHHUH TITyOUHBI SIBJISICTCSI CYIICCTBEHHOE
YILIOTHEHHUE MOPO] Ha OONBIINX IITyONHAX 1071 BO3AEHCTBHEM
TOPHOTO JIABJICHUSI, YTO IPUBOJUT K U3MCHEHUIO CTPYKTYPhI U
TEKCTYPBI [TOPOJI, Pa3pbIBY IIACTOB U, B LIEJIOM, K NU3MEHEHHUIO
crpoenust. [1oBbIIIEHHAs TEKTOHWYECKAsi aKTHBHOCTH Ha 00J1b-
mMX DIyOuHax, o cpaBHeHuto ¢ nryounamu 2000-4000 wm,
TaKke 00yCIIOBIMBACT CYIIECTBEHHOE PA3INYKe B CTPOSHUU
MOPOJI-KOJIIEKTOPOB 1 Nopoi-(ironnoynopos. Jpyroii npu-
YHHOM 3HAYMTEIIBHBIX PA3JIUUUI I'€0JIOrMYCCKUX YCIOBHIA Ha
Pa3HBIX ITyOMHAX SBIISIETCS] N3MEHEHHUE JINTOIIOTMYECKOTO CO-
cTaBa mopoj. B pe3ynbsrare 3TOro ¢ NyOMHON YMEHBIIACTCS
MIPOHUIIAEMOCTH OO, U3MEHSIETCS XapakTep IIyCTOTHOTO
Te0JIOTMYECKOTO MPOCTPAHCTBA: U3 MOPOBOTO OHO IPEBpa-
aeTcs B TPEUIMHHO-TIOPOBOE, TPELIMHHO-KaBEPHO3HOE, U
OJITHOBPEMEHHO CYNIECTBEHHO YMEHBILIAECTCS €ro OTKPBITAs
MOPHUCTOCTb.

HekoTtopble 0cOOEHHOCTH KayeCTBEHHBIX IOKazaTelei
rryOoko3aneraromux Hedrei paccmorpens B (Yashchenko,
Polishchuk, 2016b; Yashchenko, Polishchuk, 2019). Boripocst
aHaiM3a U3MEHEHUs! (PU3MKO-XMMUYECKUX CBOWMCTB HEd-
Tell B 3aBUCUMOCTHU OT IIYOWHBI OTpa)keHbl B paboTax
(Smenko, [omumyk, 2014b; Polishchuk, Yashchenko, 2001;
Yashchenko, 2019). OnHako 0COGEHHOCTH UX XUMHYECKOTO
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cocraBa U (puznMyeckrue CBOHCTBA MU3Y4EHbI HEIOCTATOYHO,
YTO 3aTPYAHSET PELICHHE TEXHOJOIMYECKHX IPOOJIeM Kak
uX J0OBIYM, TaK U EpepadOTKU B YCIOBUSIX POCTa 00BEMOB
J00b1un HedTel ¢ OonblIoit nyouHoM 3aneranus. C 1pyroi
CTOPOHBI, HEJIOCTATOUHASI U3YYEHHOCTh (PM3UKO-XMMHUUECKHX
CBOMCTB W YCIIOBHH (OpPMHUPOBaHMUS 3asiexkeil Takux Hedreit
3aTpyIHSET OLICHKY TEPCIEKTUB U ONpeJielieHHe HalpaBie-
HUH Pa3BUTHS OTEYECTBEHHOTO He(Tera3zono0bIBAIONIEro 1
HE(TEXUMHYECKOTO KOMIUIEKCOB. B CBSI3M C W3JI0KEHHBIM,
LEeJISIMU HacTosile paboThl SBHIJIMCH MCCIEA0BaHUE 3a-
KOHOMEPHOCTEH M3MEHEHUs] (PM3MKO-XUMHUYECKUX CBOWCTB
HedTell B 3aBUCHUMOCTH OT IVTyOMHBI 3alieraHusi U aHaJu3
0COOEHHOCTEH CBOWMCTB M ycioBuid (hopMHUpOBaHUS TIy0O-
KO3aJIerarmux Hedrei.

MaTepua.m,l 1 ME€TOAbI

WudopmaioHHol OCHOBO# [UIsi POBEACHHS UCCIE0-
BaHuii siBUiack 0aza janHbiX (BJl) mo ¢usuko-xummyeckum
cBoiicTBaM He(TH, pazpaboraHHas B MHCTUTYyTE XUMUH
Hedtu CO PAH u onucannas B (Slienko, [lomungyk, 2014a;
Polishchuk et al., 2001). Pacnpenernenue uHpoOpManuu u3
b/] no miyOuHaM nokasaso, 4ro Hedru Masoit (o 2000 m) u
cpeneii (20004500 m) nryOuH 3a1eraHus peAcTaBieHbI B b/
BBIOOPKAMH C HAMOOJIBIITM 00BeMOM 00pa3iioB (11285 u 9314,
COOTBETCTBCHHO), a KOJIMYECTBO 00pa3IioB IIyOOKO3aIeraro-
nieii Hetu B Bl Ha mopsiok MeHbIe — Bcero 468 00pasios.

Takast TCHICHIIHS COKpAICHUSI 00beMOB HH(DOPMAIIHH O
HeTSIX IpH yBENNYSHNH ITyOHHBI UX 3aJIEraHusl COIIACyeTCsl
C U3BECTHOM 3aKOHOMEPHOCTBIO CHI)KEHUSI 3a11acoB He(TeH ¢
nyouHoii 3aneranust. Tak, cortacuo (ITyprosau np., 2011), Ha
ryounax menee 3000 M 00beM HE(TSIHBIX 3ajekKel coCTaB-
ssiet 46 % ot 3anexeit HeTH U raza, myoke 3000 m— 37 %,
Ha mryounax 36004200 m — 30 %, riryoxe 4200 M — 18 %, a
Ha m1yOuHax, npesbimaronmx 5800 M, Bcero 11 %.

Kpome atoro, juis vccienoBanusi 3aKOHOMEPHOCTEH n3-
MeHEeHHs (PH3UKO- XUMUUECKHX CBOWCTB HeyTeil B 3aBUCHMO-
CTH OT IIyOWHBI 3aJIeraHusl U UCCIIeIOBAaHHsI 0COOEHHOCTEH
ycioBHi (OpMUPOBAHUS [TyOOKO3ajaerarmux Hedrei uc-
10JIb30BaHbl MaTepUabl T€OJIOTHYECKOT0 MOACTHPOBAHUS
W3MEHEHHs HAIPSKEHHOTO COCTOSIHUSI [TOPOJ] M3-3a CMEILICHUSI
0JI0KOB (pyHIaMeHTa B pe3ylbTare TEKTOHHYECKUX IPO-
neccoB (Imyxmanuyk u ap., 2014; Yashchenko u ap., 2019;
I'myxmanayk u 1p., 2015). B ¢BS3u ¢ M3110KEHHBIM I aHATH-
3a yCJI0BUN (hOPMUPOBAHHUSI [TYOOKOIIOTPYKCHHBIX 3aJICKEH
o0parumcst K pe3ysibTaTtaM reoJorn4ecKoro MojIeInpoOBaHusI
Ha npumepe 3anaiHoit Cudupu.

Pe3synbraTsl IpoBeAEHHBIX HccienoBaHu (I TTyXMaHTyK U
Ip., 2014) marotT BO3MOXKHOCTb CIICAYIOIINM 00pa30M OIKCaTh
GITIONI0AMHAMUYECKYI0 MOJIeTIb (POPMHUPOBAHHUS 3aJIeKel B
KpOBJIE IIAJICO30MCKUX OTIOKeHUH. B nponecce 3Bontonuu
He(TEera30HOCHBIX Pe3epBYapoB HE(TEIIPOM3BOMASIINE OTIIO-
JKEHHsI BCTYIIAl0T B OCHOBHYIO (pasy HedTerazoobpasoBaHusi,
B pe3yJbTare 4ero ()OpMUPYIOTCSI IEPBUYHBIE 3AJICKHU YIIIe-
BOJIOPOJIOB B 0CAJOYHOM YEXJIE.

DBOJIIOLUS [TOCIEAYIONINX TEKTOHUYECKUX JBHYKCHUIT
MPUBOJUT K M3MEHEHHIO TIACTOBOTO JABJICHUSI B MAaCCUBAX
nopox. ['eosornyeckoe MoAeIMpPOBAHUE HANPSIKEHHOTO
COCTOSIHMS TTOpPOJI NIOKazauio, cortacHo (Ilyxmanuyk u np.,
2014), uro Ha TpaHUIIC OCAJOYHOrO 4exJia ¥ (QyHIaMEeHTa
Ha KpasX ONyCKAalUIMXCs 0JIOKOB (GOPMHUPYIOTCS 30HBI
MUHHMMAJIbHBIX 3HAYCHUH JaBJICHUS, Ha3bIBAEMBIX 30HAMH
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nexomripeccuu. [loatoMy mpoucxosiinee U3MEHEHHE I1j1a-
CTOBOT'O JIABJICHUS] MHUIIMUPYET JIBIKEHUE (DIIIOUI0B, B TOM
YHCIIE U YIJIEBOAOPOIOB, B IEKOMIIPECCHOHHBIE 30HBI, B pe-
3yJIBTaTe Yero MOTYT CO3/aBaThCsl yCIOBUS (hOPMUPOBAHUS
BTOPUYHBIX 3aJISKEH YIIIEBOAOPOAOB B (yHIAMEHTE. DTOT
MexaHu3M (HOPMHUPOBAHMS 3aiekei HehTH HA OONBIIHUX
IyOHMHaX, Jajee PacCMOTPCHHBIN Oojiee MOAPOOHO, OymeT
UCIIONIb30BaH ISl 00CYXKJICHUSI Pe3yJIbTaTOB ITPOBEICHHOTO
B CTarbe aHaiu3a (U3MKO-XUMUYECKUX CBOWCTB HeTel U
YCJIOBUHM UX 3aJI€raHUsl.

Pe3yabTarsi

AHaau3 GU3NKO-XMMHYECKHX cBOCTB HedTel
MaJIBIX U CPEIHHUX IIIyOHH

Cornacuo (Yashchenko, Polishchuk, 2016), B ucrnoss-
3oBanHoi B/l comepxkutcs 20599 obpasiosB Hedru u3 6485
MmectopoxaeHuit 168 nedrerazonocusix 6acceiinos (HI'b),
3ajeraronmx Ha Masbix (10 2000 m) u cpequaux (2000-4500 m)
iyOuHax, a HedTu ¢ miyoun 6osiee 4500 M npeCTaBICHBI B
b/1 3HauKMTENEHO MEHBIIMM YKCIIOM 00pa3ioB (468) u3 214
Mectopokaenuit 26 HI'b. Pe3ynbrarsl ananuza 3akoHOMeEp-
HOCTell M3MeHeHMs] (PUBUKO-XUMHYECKHX CBOWCTB HedTeil
MaJlblX M CPEAHUX [IyOUH B 3aBUCUMOCTH OT IJTyOUHBI pas-
MEIeHUS 3aJIe)Kel TIPUBEACHBI B Ta0II. 1.

Kax BusHO 13 Tabi. 1, Hanbosee TsHKEIIbIE U BSI3KHE Hed-
TH HaxXOSTCsI B OCHOBHOM Ha miyouue 10 1000 M, a nanee
C POCTOM IIIyOMHBI TIPOSIBIISICTCSI TCHACHIMSI YMEHBIICHUS B
CpeHeM IIOTHOCTH 10 3HadeHus 0,8330 r/cM® 1 BA3KOCTH J10
3Ha4YeHHs1 66 MM%/c Ha ITyOHrHax, Omm3kux K 4500 M. Ha Mabix
nyounax (10 2000 M) HeTH MOTYT OBITH B CPEIHEM OTHE-
cenbl, comtacHo kiaccuduranuu (Yashchenko, Polishchuk,
2016), Kk CepHUCTBIM, CMOJIUCTBIM, CpPeAHe-ac(halIbTEHOBBIM,
cpenHe-nmapa@uHUCTBIM, ¢ HU3KUM COAEPKaHHEeM rasa.
Cozeprkanue cepbl, CMOJ U ac(haibTeHOB YMEHBIIAETCS TIPH
yBEJIIMYCHUH [1yOuHbI 10 4500 M, a copepkaHue AU3eIbHBIX
(dpakuumii, napa)uHOB 1 HE(PTAHBIX Ta30B C [IYOMHOH B OC-
HOBHOM yBEJIMYHBACTCSI.

DU3NKO-XUMUIECKHUE
IMOKa3aTe/In

['my6una 3aneranus, M
0-1000 1000-2000 2000-3000 3000-4500
[110THOCTS, T/cM’ 0,9024  0,8660 0,8389 0,8330
3127,84 318,00 117,31 66,28

BszkocTs npu

20 °C, Mm/c

ConepxaHue cephl, 1,35 1,39 0,71 0,45
Mmac. %

Copepxxanue 3,14 4,66 5,43 9,86
napauHOB, Mac. %

ConepxaHue cMo, 15,53 12,91 6,98 6,43
Mmac. %

Conepxanue 4,40 3,68 1,94 1,93
acthanbTeHoB, Mac. %

®pakuus H. K. 13,35 23,79 27,30 26,72
200 °C, mac. %

®pakuus H. K. 30,00 42,62 47,26 48,21
300 °C, mac. %

Opakuys H. K. 35,39 48,84 55,23 56,14

350 °C, mac. %
l"azoconeprxanue, 65,10 78,00 124,37 249,68

M/T

Tabn. 1. Qusuko-xumuyeckue ceolcmsa Hemu HA MATbIX U CPeo-
HUX 2TyOUHax
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Du3NKO-XUMHIECKHE TTOKA3aTEIIH

Hedrtn manoit
rryouns! 3asteranus (10 2000 m)

Hedtu cpenneit
nryounsl 3aseranus (2000-4500 m)

O06beM BBIOOpKH

Cpennee 3nayenne  OObeM BeIOOpkH — CpemHee 3HaUYCHHUE

[L10THOCTB, T/CM’ 517
Bs3kocts mpr 20 °C, Mm/c 163
ConeprxaHue cepsl, Mac. % 401
Coneprxanue napaduHoB, Mac. % 405
Conep:xanue cMod, Mac. % 365
Conepxanue acdanbTeHoB, Mac. % 339
Opaxkmus H. k. 200 °C, mac. % 65

Opaknuus H. k. 300 °C, mac. % 71

®paknust H. K. 350 °C, mac. % 39
Tasocoepxkanue, M°/T 145

0,8531 2033 0,8373
28,76 764 17,68
0,52 1694 0,61
3,58 1480 4,87
6,60 1328 5,84
1,38 1136 1,48
24,46 384 25,41
43,14 375 45,82
49,91 164 56,07
113,56 810 120,02

Ta6n. 2. @usuro-xumuueckue ceoticmea nepmeil 3anaonou Cubupu ¢ pazmuyHou 2nyounol 3a1e2anus

YcTaHOBICHHBIE TIO JJAHHBIM Tabs. | 3aKOHOMEPHOCTH
M3MEHEHHsI CBOWCTB HeTeil ¢ pOCTOM IIyOWHBI 3aJeraHuu
B He()TEra30HOCHBIX OacceifHax MUpa MPOSBISIOTCS U B U3-
MEHEHHHN (PU3UKO-XUMHYECKHX CBOWCTB HE(TEH OTACIBHBIX
HI'B. 3nech MOCTAaTOUYHO COCNAThCSl HA PE3YAbTATHI HCCIe-
JTIOBaHUs TCHICHIIUI U3MEHCHHS CBOWCTB HeTel 3anmaaHoin
Cubupu ¢ pocToM IIyOWHBI 3ajieraHus, MOJTYUYCHHBIC Ha
OCHOBE aHaJIM3a JJAHHBIX O (PM3UKO-XUMHYECKHX CBOMCTBAX
3anagHo-CUOMPCKUX HEe(TEH, PacroIOKECHHBIX Ha MaJIbIX U
cpeaHux riyouHax (Tadi. 2).

Kak BHIHO W3 NMpHBEICHHBIX B TaOl. 2 JaHHBIX, aHAJIO-
TMYHO TEHJICHIIMM M3MEHEHUS] CBOWCTB CpEeJIHE-MHPOBBIX
HedTei (Tabi. 1), MIOTHOCTh U BA3KOCTh CHHIKAIOTCS, KaK U
cofiep>KaHue Cepbl ¥ CMOJI C POCTOM ITyOMHBI, a COZIepyKaHHue
napaduHa, AM3eNbHbIX (QPaKIUid 1 HEPTSIHOTO ra3a yBelu-
YUBAETCA. 3aMETUM, YTO B OTIIMYUE OT CPEIHE-MHUPOBBIX
HedTell TeHICHIINK COKpAILeHus / pocTa (PH3UKO-XUMUYECKHX
nokaszaresneit Hedreit 3amagHoit Cubupu ¢ pocToM IITyOUHEI
MPOSBISACTCS B MEHBIIEH CTENEHM (Iuanma3oH U3MEHEHUs
STHX TOKa3aTenel MpH Mepexo/ie 0T MaNbIX NTyOHH K cpeHen
rTyOuHE B OCHOBHOM He TipeBbiinaet 5—10 %).

AHanu3 GU3NKO-XMMHYEeCKHX CBOWCTB
nIy0oko3ajeraomux Hegrei

IIpoBenem ananu3 0coOEHHOCTEH YCIOBUI 3alleraHus
HedTel Ha pasHbIXx mIyOuHaX. B Tabn. 3 mpeacraBicHBI
JaHHBIC 06 U3MCHCHUAX IIJIACTOBBIX TEMIICpATYyphl U JaB-
JIEHUs], TOPUCTOCTH M MPOHHUIIAEMOCTH KOJIJIEKTOPOB Ha
pa3HBIX DIyOMHAX 3aieranus mo aanHbsiM u3 bJ]. Kak BumHO
u3 Tabi. 3, MIacToBble TEMIIEPaTypa U JaBJICHHE B CPEIHEM
3HAUYUTENIFHO YBEIMYMBAIOTCS C TIyOMHON (10 HECKOJIBKUX
pa3), a MOPUCTOCTh U MPOHUIIAEMOCTh KOJIJIEKTOPOB CyIIie-
CTBEHHO yMeHbIIatoTes (B 1,6 paza u Ha 2 mopsaka, CoOT-
BETCTBEHHO). YMEHBIIICHHE MOPUCTOCTH M MPOHUIIAEMOCTH

T'my6una Temrme- Jasnenne Ilopuc- [Iponu-
3aJeraHus, patypa I1acTa, TOCTh, % LAEMOCTb,
M miacta, °C MlIla MZ[MZ
0-1000 34,80 7,47 22,72 16,17
1000-2000 50,17 16,33 17,80 2,86
2000-3000 82,54 26,59 16,78 0,24
3000-4500 108,22 41,81 14,97 0,19
Bonee 4500 134,06 63,09 13,61 0,11

Taon. 3. Hsmenenus ycnosuil 3aneeanus Hepmu U KOIIEKMOPCKUX
ce0UCcme ¢ ysenuuenuem 2myouHvl

MOpOoJ B YCJIOBUAX MOBBIIICHHBIX IJIACTOBBIX TEMIIEPATYPHI U
JaBJICHU YKa3bIBACT Ha BO3MOXXHOCTb BO3HUKHOBCHUS ITPO-
611eM (TEXHOJIOTHUECKUX, IKOJIOTHUECKUX U JIP.) B OCBOCHUU
pecypcoB rnybokosaneraromux Hedreit ('3H) Ha Gobmmx
rIyOuHax, npesslmaromux 4500 M.

Ha puc. 1 npencraiena cxema pa3MelneHus Hereraso-
HOCHBIX OacceiHOB, Ha KOTOPOH Mmoka3ansl 6accernsl ¢ ['3H.
HawuGonbliree KOIMUECTBO MECTOPOXKICHUH C TAKUMH HEPTS-
MU HaxomuTcs B 0acceitHax [lept, MeKCHKaHCKOTO 3auBa U
B Tapumckom HI'B. CambiMH IIyOOKMMH CKBa)KMHAMH OT-
JIUYAIOTCS CIeTYIOIINE MECTOPOXKACHUs: XanaxaTaHr (6640—
7070 m), TyomyTtaii (6400-6750 M) u Aumunr (6140—6330 m)
Tapumckoro 6acceiina, Meaucun-Pusep (63006980 m) u
Kpoccdunn (6733 m) 3anagno-Kanaackoro 6acceiina, 111ax-
Henus (6500—-6688 m) FOxuo-Kacnuiickoro 6acceiina, ['omec
(6050-7022 m) u JIuntepHa (6560 m) [lepmckoro Oacceitna.

[TpoBeneH ananm3 pacnpeaeneHns HCCaeayeMbIX IITyOoKo-
3aerarnux He)Tei Mo BO3pacTy Moposl. YCTaHOBJICHO, UTO
B paccmarpuBaeMoii Beibopke I'3H Gomblryro yacts (Ooinee
53 %) coCTaBIISIIOT masieo3onckue HedtH, a 1/3 riyboko3ae-
raronmx Hedyreld pacronaraeTcsi B ME30301MCKHX OTIIOKEHHUSIX,
oxosio 14 % — B KalfHO30MCKUX.

B Poccuu 3anexu yriieBoAOpOIOB Ha OOJIBIION [TyOUHE
XapaKTepHbI B 0CHOBHOM Jutst 3amnajHo-Cudupckoro u CeBepo-
Kaskasckoro HI'b. Ha puc. 2 u 3 npuBeneHsl KapTo-CXeMbl
pasmerenust MmectropoxaeHuit ['3H 3anagno-Cubupckoro
u Cesepo-Kaskaszckoro HI'B, Ha TeppuTOoOpumu KOTOPBIX
Haxoxastces 33 u 35 mecropoxkaenuit '3H, coorBeTcTBEH-
HO. /Iy MIUTIOCTpalnuu MOXKHO OTMETHTH | eosoruueckoe
(5750 m), Jlykpsasunckoe (5664 m), Ypenroiickoe (5520 m),
En-Sxunckoe (5200-5500 m) u Cambyprckoe (5480 M) B
3ananHo-Cubupckom HI'B (puc. 2) u Xankanbckoe (5800 m),
Hosonakckoe (5650 m), Auapeesckoe (5600 m) u Camypckoe
(5480 m) B CeBepo-KaBkasckoMm Oacceiine (puc. 3). B
Tumano-ITedopckom Oacceitie Ha BocTouno-CapyTarockoM,
Bykrbuibckom 1 Ko3iatockoM MeCTOpOKICHUSIX €CTh CKBaYKH-
HbI B nHTEpBase nryouH 4520-5090 m. B Bonro-Ypanbckom
HI'b rnmy6okue ckBa)XKMHBI UMEIOTCS Ha AHTHIIOBCKO-
Baneikneiickom, 3aiiknackoM, 3opuHCKOM 1 HarymanoBckoM
MECTOPOXKACHHSIX.

B Ttabn. 4 mpuBeneHsl pe3yiabTaThl CPAaBHUTEIHHOTO
aHayM3a 0COOCHHOCTEH (U3uKO-XuMuueckux croricts ['3H
1 He(Tel, pa3MELIeHHbIX Ha MaJIBIX U CPEIHHUX IIyOWHaX.
Kak BumHO 13 Tabi. 4, IIOTHOCTh, BSI3KOCTh, CONCPIKAHKE
cepsl, cmoit, achansTeHoB B [ 3H cyliecTBEHHO CHIKAIOTCS,
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Ocob6eHHOCTH H3MEHEHHUs (PU3NKO-XHMUYECKHX CBOMCTB HedTeil. ..

W.T". Slmenko, B.B. Kpyruuxwuii, FO.M. Tommuryk

I:l TEPPHTOPHA KOHTHHEHTOB
[ sedrerasonocibie Gacceiisi

- HedhTera3oHOCHBIe GaccefiHb ¢ TTyGOKOMOTPYAEHHBIMHA JaTeKAMH

Puc. 1. Cxema pasmewenus negpmeeazonocnvix baccetinos na pasnolx konmunenmax. Obosnauenus: 6acceiinsl ¢ 2ny60Ko3aIeeaowumu Hegh-
mamu. 1 — 3anaono-Kanaockuil, 2 — Ipun-Pusep, 3 — 3anaonviti Buympennuii, 4 — Ilepmckuil, 5 — Mexcuxanckoeo 3anuea, 6 — Mapaxaubckui,
7 — Lenmpanvno-IIpeoanouiickuii, 8§ — Canmoc; 9 — Aopuamuyeckuii, 10 — Axeumanckuil, 11 — Benckuii, 12 — Llenmpanvro-Esponeiickuil,
13 — Kapnamckuii, 14 — Juenposcko-Ilpunamckuii, 15 — Cesepo-Kasexasckuii, 16 — FOxcno-Kacnutickuu, 17 — IIpuxacnuiickuii, 18 — Boneo-
Vpanocxuii, 19 — Tumano-Ilewopckuii, 20 — 3anaono-Cubupckuii, 21 — Typanckui, 22 — Agpeano-Taoxcuxckuii, 23 — Tapumckuil, 24 — Coi-

uyanvckui, 25 — Byne-Tay; 26 — Ilepm.

a cojiepykanue Gppakuuii ¥ HEQTIHOTO ra3za — 3HAYUTEIBHO
yBenuuuBaercs. Knaccudukannonnsiii ananus (Yashchenko,
Polishchuk, 2016) nokasbiBaeT, uTo ryboKO3aIeraromme
He(TH B OCHOBHOM XapaKTePHU3YyIOTCs 00JIee BEBICOKMMH I10-
Ka3aTeJIIMHM Ka4ecTBa 110 CPAaBHEHHIO ¢ HE(YTSIMHU MaJbIX U
cpenHux r1youH. Takum 00pa3oM, coriacHo Kiaccu(uKanum
Hedreit (Yashchenko, Polishchuk, 2016), no xauectBeH-
HbIM nokazaressiM ['3H MoryT ObITh B CpefiHEM OTHECCHBI
K Hapa(puHUCTBIM, MaJIOCEPHUCTBHIM, MaJlOCMOJIUCTEIM,
MaJ10ac(aabTeHOBBIM U JISTKUM HE(TSAM, ¢ BHICOKUMH Ta-
30COZIEPXKAHUEM U COIACPIKAaHUEM IU3EIbHBIX (paKuuil, HO
C TIOBBIIIEHHOi BA3KOCTBIO.

[Ipencrasnser nHTEpeC cpaBHEHHE (DU3MKO-XUMHYE-
ckux cpoiictB I'3H u3 pasueix HI'b. B paGore (JleoHos
u np., 2015) Ha OCHOBE COBOKYIHOCTH JAHHBIX O MOII-
Hoctu ocanouHoro uexsia HI'b u crenenu pasBegaHHOCTH
BepxHHUX (2000—4000 M) TOPHU30HTOB T€OJIOTHIECKOTO
pa3pesa, JaHHBIX O HAJUYMU JIOBYIIEK BBICOKOW €MKOCTH
1 HAJACKHBIX MOKPHIIIEK pa3paboTaH KpUTEepHUi BBIOOpa
HauOoJiee MEepCrIeKTUBHBIX HEe(PTEra30HOCHBIX 0acCceHOB
Poccun u npurpaHu4HbIX TEPPUTOPUN C LENBIO NTOHCKA
mTy0OoKO3aJeTalonux 3ajaexeil yriaeBogopoaos. C ucmonb-
30BaHHEM 3TOro KpuTepus B (JIeonoB u ap., 2015) ycTanos-
JICHO, YTO CaMbIM IEPCIEKTUBHBIM Ha nouck I 3H sBnsercs
[puxactmiickuit HI'B, nanee ciexyror B mopsiike yObIBaHUS
CTETICHH NepCcHeKTUBHOCTH 3amnanno-Cubupcknii, FOxHO-
Kacnuiickuii, CeBepo-KaBkaszckuii, bapeHueBoMopckuid,
Tumano-Ilegopckuit, Oxorckuii, Bonro-Ypansckuii n
Cesepo-KpeiMckuii 6acceliHbl; 3aMbIKatoT 3ToT psij Jleno-
Tynrycckuii u Jleno-Bumtoickuii 6acceifHbI.

Ha ocHoBe unpopmarmu u3 bJ] ycranosieHo, 4ro B Ha-
crosimee BpeMs Ha mryomHax Hioke 4500 M peructpupyercs
468 006pa3noB yIIeBOAOPOIOB, TPETh U3 KOTOPHIX OTHOCHTCS
K poccuiickuMm HedTsM. CiienoBaTelbHO, COTJIACHO BBIIIE

GEORESURSY  www.geors.ru

H3JI0KEHHOMY, TOJIBKO 2,2 % uHpopManuu n3 MupoBoit b1
10 CBOMCTBaM He()Teil OTHOCUTCS K 3aJie)kaM Ha IIyOnHax
6onee 4500 M. DTo sBIISIETCS TIOKa3areyieM KpaiiHe ciaboit
N3Y4eHHOCTH 3aJIKeN YIIIEBOJOPOIOB [ITyOOKOIOTPYKEHHBIX
TOPU30HTOB.

B Poccun nanbosnpsmiee xonmngectso I'3H cocpenoroue-
HOo B CeBepo-Kaskasckom (82 % koamuecTBa pOCCHICKUX
I'3H) u Bonro-Ypansckom (12 % xonmdecTBa poCcCHCKUX
I'3H) Gacceiinax. [IpejcraBieHHble TaHHbIE TOKA3bIBAIOT,
4TO B Hacrosiliee BpeMs B 3anaaHoit Cubupu Ha niryOuHax
6osiee 4500 M ycTaHOBJICHO 33 MECTOPOXK/CHHUS YIIIEBOIO-
ponoB. Ho 3T0 B OCHOBHOM Ta30Bbl€ U Ta30KOH/ICHCATHBIE
3aJIeKHU, U TOJBKO B JBYX (MeHee 10 %) MecTOpOXICHUAX
(Mamnownuckoe u CamOyprckoe) 00HapyKUBatOTCs He(PTsHbIC
3anexu. B Tabu. 5 mpeacraBieHbl pe3ylbTaThl aHAIN3a
0COOCHHOCTEH (PU3NKO-XUMHUYECKUX CBOUCTB HCCIIEAYEMbIX
miyboko3aneratomux Hedrei B pasusix HI'B, mpoBenenHoro
Ha IpUMepe YeThIpeX U3 Hanbosee NepCrneKTUBHBIX 10 YKa-
3aHHOMY BbIlIe KpuTepuio (JIeoHoB u 1p., 2015) dacceitHoB
Poccun n npurpannuseix Teppuropuil — [Ipukacnuiickoro,
3anaano-Cubupckoro, FOxuo-Kacnuiickoro u Cesepo-
Kagkasckoro HI'b.

Kak BuiHO 13 Tabn. 5, nybokosanieraroiiye HedTH pas-
ueix HI'B B cpenaeM pasmmyaroTcs mo Gu3NKO-XUMUYECKUM
cBoiicTBaM. Tak, rpymiry OoJiee Ka4eCTBEHHBIX 110 CBOHCTBAM
I'3H cocrasnsitor HedTu 3ananno-Cudbupckoro u CeBepo-
Kagxkasckoro 6acceiiHoB. OHN Haubosee JIerkue u MajoBs3-
KHe, OTIIMYAIOTCS] HAMMEHBIINM COAEPKAaHUEM CEPbI, CMOI U
ac(aJIbTeHOB U MOBBIICHHBIM COJICP)KaHUEM BceX (pakiui
u napapunoB. OnHako Hanbosee BBHICOKHUE KadeCTBEHHbBIC
[I0Ka3aTeId M0 HauOOJIbIIeMy YHCITy (U3MKO-XUMHYCCKHX
XapaKTePUCTUK AeMOHCTpUPYIOT 3anaaHo-Cubupckue ['3H:
OHH MMEIOT CaMble HU3KHUE MIIOTHOCTh, COACPIKAaHNE CEPBI U
acQaJbTeHOB U CaMOe BBICOKOE CoziepKaHue Tpex (pakuuii.
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Puc. 3. Pasmewernue mecmopooicoenuii ¢ enyooxoszanezarouumu nepmsamu ¢ Cesepo-Kaskazckom bacceiine

B rpynmne menee kauectBeHHbIX I'3H Ilpukacnuiickue
He()TH OKa3bIBalOTCsl Hambousee Bs3kuMH, a Hedru FOxHO-
Kacnuiickoro 0acceifiHa UMEIOT HAUOOJBIIYIO TIOTHOCTD.
[To npyrum xapakTepucTrkaM He(TH ITUX 0ACCECHHOB MPH-
OmKaroTCsl K OKa3aressiM HeTel epBOoid TPYIIIIBL.

OO0cy:k1eHHe pe3ybTaToOB

C pocToM IIyOMHBI 3aJIeraHusl CyIeCTBEHHOE YILIOTHE-
HUE MOPOJ] Ha OOJIBIIUX TIIYOMHAX T10J] BO3AEHCTBUEM JIUTO-
CTaTUYECKOTO JIaBJIECHUS U POCTa TEMIIEPaTyphl MPUBOIUT K
M3MEHEHHUIO CTPYKTYPBI M TEKCTYpbI Mopo. IIporieccs! MeTa-
coMaro3a U MepeKpUCTaIUIN3aIHs MUHEPAJIOB OTPAXKAIOTCS HA
(DUITBTPAIIOHHO-EMKOCTHBIX CBOMCTBAX ITOPO/I-KOJIEKTOPOB,
a TaKKe Ha MX MUHEPAJIOrH4ecKkoM cocTase. B pesynbrarte,
¢ DIyOMHON YMEHBINAETCs! IIPOHULIAEMOCTh I0POJ] U HOPHU-
CTOCTh KOJIJIEKTOPOB, YTO IOJATBEPKAAIOT JIaHHBbIE TaOi. 3.

B cBsi3u ¢ KapIHaJIBbHBIMU W3MEHEHHSMH I'€0JIOTMYECKOTO
CTPOCHUS TIIyOOKHX TOPU30HTOB TPAJAUIUOHHBIE TTOJIXOBI
K MPOTHO3HOH OIIEHKE PECYpPCOB M K IPOBEICHUIO TOMCKO-
BO-Pa3BEIOYHBIX PAOOT CTAHOBATCS Maiod(P(EKTHBHBIMU.
[TosTOMy 1pu pa3paboTKe HOBBIX MOJXO/IOB K PELIEHHUIO 9THX
3ajla4y MMOMCKa W MPOTHO3HOM OLEHKE HE(PTSHBIX PECYPCOB
BR)XHOE 3HAYEHUE MOTYT MMETh YCTAHOBJICHHBIC BBIIIE 3a-
KOHOMEPHOCTH U3MEHEHHS CBOMCTB He(hTel B 3aBUCHMOCTH
OT DIIyOWHBI 3aJICTaHUS.

Jlist oObsiICHEHUS TOJIyYeHHBIX PE3yJIbTaTOB aHalu3a
WU3MEHEHHsI CBOMCTB HE(TEH B 3aBUCUMOCTH OT IITyOHHBI U
ocobeHHOCTel rTyOoKo3aneraomux Hedreit odparumes Kk
pe3yabraraM reojorH4eckoro MOJACIMPOBAHUS Ha MpUMepe
3anexed 3anagno-Cudupckoro HI'b (I'myxmanuyk u ap.,
2014), koTopbIe Aa0T BO3MOKHOCTh OIMUCATh MPOIECC Pop-
MHUPOBAHHMSI 3aJIKEH B IIIyOOKOIOTPYKEHHBIX OTIOKEHUSIX.
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B nipouiecce aBoonuy He(Tera30HOCHBIX PE3ePBYapoB He-
(renpon3BosIIMe OTIIOKEHHS BCTYNAIOT B OCHOBHYIO (hazy
HedTerazoo0pa3zoBanus, B pe3yJbrare 4ero GpopMHUpYOTCs
MEePBUYHBIC 3aJIEKU YIIEBOAOPOJOB B OCAJOYHOM UEXJIE.
Iocnemyromye mporecch 3BOOIMN TEKTOHUYECKUX JIBIKE-
HUH MPUBOAAT K UBMEHCHUIO TOPHOI'O JABJICHUA B MaCCHUBAX
MOPO/I, YTO MHULUHUPYET JBHIKEHUE (IIFOMIIOB, B TOM YHUCIE
U yIIIEBOAOPO/IOB, B IEKOMIIPECCHOHHBIE 30HHI (I TyXMaHuyK
u ap., 2014), Bo3HHKaIOIKE Ha TPAHUIIE 0CAJOYHOTO YeXjIa U
(yHIaMeHTa Ha KpasiX OITyCKAaIOIIUXCsl OJIOKOB KaK 00JIacTH
MUHHUMAJIBHBIX 3HAYEHUN JIaBJICHU.

Takum 00pa3oM, B pe3ysbTaTe OMHCAHHON JBOJFOIHH
TEKTOHUYECKUX JIBH)KCHUI BOSHUKAIOT yCIOBHSI JUIs popmHu-
POBaHMs NTyOOKO3aIEraloINX BTOPUYHBIX 3AJIeKEH, XapakTe-
PUBYIOIHNXCA MEHBITNMU BA3KOCTBHIO U IIJIOTHOCTBIO He(bTeﬁ
1 MEHblIEH KOHUEHTpalUe OCHOBHBIX TMOKa3areaeld XuMu-
4eCKOro cocrana (cepbl 1 ac(halibTOBO-CMOJIMCTHIX BEILIECTB).
CrnenoBatenbHO, Ha ITyOuHax Hike 4000—4500 M B mopoaax,
00nagaroImuX MHHUMAIBHON MOPHCTOCTHIO M MPOLISIIINX
BCE CTaJIM1 JIUTOT'€HEe3a, HalPaBJICHHOCTh (MIFOU10-AMHAMU-
YECKHUX IPOIECCOB B 3HAYMTENBHOM CTENCHH OIpeAeseTcs
ABOJIIOLIMEH MX HAIIPSHKEHHO- 1e(OPMUPOBAHHOTO COCTOSTHHS,
4TO XU MOXKET CITYKUTb O6OCHOBaHI/IeM YCTaHOBJICHHBIX BBIIIC
3aKOHOMEPHOCTEH M3MEHEHUsI (PU3NKO-XMMHUUECKIX CBOMCTB
HedTeil Ha OoNbIIMX TITyOHHAX.

[Touck MecTOpoXACHUHN, 3ajeraiux Ha TTyOnHaX
10 2,5-3,0 kXM OCHOBBIBAETCSI HAa MOJEIH BOCXOISIICH
MUTpalMyU yIJIEBOLOPOLOB, HHUIIMUPYEMOH NpPOLECCAMU
YIUIOTHEHHSI 0CaJouHbIX mopoxa. Ha Gonpmux rmybunax
HaNpaBJICHHOCTh (IIIOUI0-IMHAMHYECKUX MPOLECCOB
B 3HAYUTEIBHON CTENEHU OMpEAeNsIeTCs PBOJIONHEH X

gr»/m

W.T. Smenko, B.B. Kpynuukuii, F0.M. Tonumryx

HarpshbKeHHO-JieopmupoBaHHoro cocrosinus (I'puropbes u
ap., 1979). Dot akrop Hanboee 3HAYUM MIPH PACCMOTPE-
HHH IPOLIECCOB MUTPALMH YIIIEBOIOPOIOB, (DOPMUPYIOLIHX
MECTOPOXKICHUS B KPOBEJIbHOM YacTH (yHJaMEHTA.

Kak nokazano B (KonrtopoBuu u ap., 1998), no dusu-
KO-XMMHUYECKMM U OMOMapKEepHbIM HapameTpaMm OCHOB-
Has Macca He)TH B KPOBEJIbHOUM 4yacTHu (yHIaMEHTa B
3anmagHo-Cubupckom HI'b 06s3aHa cBOMM MPOUCXOXKICHH-
€M HIDKHE-CPEIHEIOPCKUM He(TeMaTepHHCKUM MOPOJaM.
dopMupoBaHUE TAKMX MECTOPOKIEHUH OINUCHIBACTCS Kak
MPOLIECC MUTPAIMU YIJIEBOIOPOJIOB M3 IOPCKUX OTJIOKEHUH
B 30HaX NMPUMBIKAHMSI UX K OOpTaM BBICTYIIOB (pyHIAaMeHTa.
[Tpu 3TOM TOT pakT, 4TO B MOpozax GpyHIaMEHTa IIACTOBOE
JIaBJICHUE BBIILIE, YEM B TPUIICTAIOIINX FOPCKHUX OTIOKEHHUSX,
00bryHO He oOcyxnaercs. CornacHo (ImyxmaHuyk u ap.,
2014), B ycnoBusx OJ04HOTrO CTpoeHus (yHJaMeHTa B MO-
JIOIIBE OCA/I0YHOTO YeXJIa IPOUCXOAUT 00pa30BaHKE IEKOM-
MPECCUOHHBIX 30H (30H IOHM)KEHHOT'O TOPHOT'O JIABJICHHS) HaJ|
KpasiMH OITyCKaIOIMXCsl OJIOKOB (pyHIaMEHTa, YTO MPUBOAUT
K HUCXOJISIILIEH MUTPALIUH YTIJIEBOJOPOJIOB B 0CA/I0YHOM UEXJIe
0 Pa3pbIBHBIM HAPYILICHUSIM.

[To pesyabraram aHanu3a JaHHBIX YUCICHHBIX DKCIIEPHU-
MEHTOB aBTopamH ctatbu (I myxmanuyk u ap., 2014) npous-
BEJICH pacyeT BEJIMYMHBI TOPHOTO JIABJICHHUSI TIPH PA3IHMYHOM
aMIUIMTY/E JBMXKEHHs OJOKa, W MpejacTaBieHbl rpaduku
pacnpezieneH s BeIMYMHbI TOPHOTO IABJICHHS P PA3IMYHON
aMILTUTYJIE BHKEHHMS OJIoKa. Pe3yibrarsl 3THX HCCIIeI0BaHM
MO3BOJISIFOT CPOPMYITUPOBATH CIIEYIOIINE BHIBOJIBI:

*  MaKCHUMaJbHBIH d(PEKT JEKOMIIPECCUH OTMEYALTCS Y

Kpasi OIyCKaroIerocs 0yioka Ha paccrosiauu 10 200 m
OT pa3pbIBHOIO HAPYIICHUS;

DHU3NKO-XUMHUYECKHE TTOKA3aTEIIH

Hedru ¢ marnoii u cpeqaeit TayOnHOM
3aneranus (1o 4500 m)

I'my6oko3aneratoniue HeGTH
(6omee 4500 m)

O0beM BBIOOPKH

Cpennee 3naueHne  OObem BeIOOpkH — CpenHee 3HaYCHHE

[L10THOCTD, T/CM’ 11602
Bs3kocts mipn 20 °C, Mm?/c 4822
Coneprxanue cepsl, Mac. % 7772
Copneprxanue napaduHoB, mac. % 5871
Coneprxanue cmod, Mac. % 5477
Conepxanue achaibTeHOB, Mac. % 4958
Opaxkmus H. k. 200 °C, mac. % 1643
Opaxnus H. k. 300 °C, mac. % 1625
®paxnus H. k. 350 °C, mac. % 1038
[asoconepxkanne B HedTH, M>/T 4058

0,8610 203 0,8368
827,80 86 145,43
1,05 142 0,47
533 87 6,23
10,25 81 5,99
2,97 77 1,65
24,29 51 31,25
43,64 50 5327
49,97 26 62,47
111,61 38 459,38

Ta6n. 4. Cpasnenue GuuKo-XuMuieckux ceoucms Hegpmu ¢ pasiuiHol 2ny6uHoll 3a1e2anusl

DU3NKO-XUMUYECKUE TIOKA3ATEIN

Ipukacnuiickuit  3anagno-Cubupckuii  FOxHo-Kacnuiickuii  CeBepo-Kaska3sckuit

[L1oTHOCTB, T/cM 0,8217
Bsizkocts mipu 20 °C, Mm2/c 268,24
Coneprxkanue cepbl, Mac. % 0,51
Copneprkanne napaguHoB, Mac. % 4,08
Copneprxanue cmoi, mac. % 5,05
Conepxanue achaabTeHOB, Mac. % 1,07
Opaxmus H. k. 200 °C, mac. % 33,11
®paxkuus H. k. 300 °C, mac. % 51,73
Opaxmus H. k. 350 °C, mac. % 60,80
['a3oconeprkanne B HeTH, M°/T 422,76

0,8014 0,8415 0,8154
6,12 20,66 0,99
0,08 0,19 0,16
7,51 9,10 7,72
2,48 7,80 2,33
0,17 1,66 0,38
34,37 21,36 29,50
59,45 39,16 59,36
70,66 57,40 60,44

- - 398,00

Tabn. 5. Qusuro-xumuueckue coticmea 2nyboxoanezaroujell Hepmu 0moenbHbIX NePCHeKMUBHbIX HeQMe2a30HOCHbIX baccelinos
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* KapTUpPOBAaHME T'PAHMI] OIIyCKAIOMIErocst OJoKa Iie-
JIeCOO0pa3HO MPOBOJIUTH HA OCHOBE KapT KPUBH3HBI
TOPU30HTOB, COOTBETCTBYIOIIMX 110 BpeMeHu (hopmu-
pOBaHUs HaJajy Ipoiecca HedTerazoo0pa3oBaHus;

* B BEpXHEH YaCTH OCAJ0YHOTO YeXJia B Pe3yJbTaTe
JIONIOJIHUTEJIBHOTO CYKATHsI TTOPOJ HaJl 30HOM JIEKOM-
MIPECCHU CJIEIYET OXKHUJIaTh YBEIHMUEHHE CKOPOCTEi
CceliCMHYECKUX BOJIH, BHI3BAaHHOE JOYIJIOTHEHHEM
¢11a00 KOHCOJIMIUPOBAHHBIX OTJI0KCHHUIA.

CrneoBaresibHO, MPU3HAKOM HUCXOMASIIEH MUTPALHH
YIIIEBOJIOPOJIOB M3 MAJICOIOBYIIEK SIBJISIETCS IPOrHOaHIEe UITH
yBeJIMUYCHHAs! TNIyOMHA 3aJeraHust HaJl HUMH BEPXHHUX CTPYK-
TYPHBIX dTaxkeH. J[j1s1 wiurocTpauuu MexaHu3Ma HUCXOAAILEH
MUTrpaIK yIIEBOJOPOJIOB Ha pUC. 4 MOKa3aHa cxema Iepe-
pacrpeiesnieHus TOPHOTO JIABJICHUST B PE3YyJIbTaTe CMEILCHHUS
BHU3 Ooka (hyHaamenTa. CtpenkaMu Ha puc. 4 0003HAUCHBI
Iy TH HUCXOJISILEH MUTPALIMY B 30HBI IOHMKEHHOTO IaBJICHUSI
(nexoMnpeccuu) B KpOBeIbHOW YacTu (yHIameHTa, copmu-
pOBaBILIMECs B pe3ylibrare CMEIeHus OJIoKa.

B 30HBI IeKOMITpeccH 10 pa3jioMaM B Opoakl (hyHIaMeH-
Ta MUTPUPYIOT HauOoJIee JIErKKe U TIOJIBU)KHBIE YITIEBOA0PO-
IibI, (hOPMHEPYS 3aJICKU B QYHIAAMEHTE, YTO MOXKET CIYIKHTh
00BbsICHECHHEM O0HAPYKEHHBIX HAMU OCOOCHHOCTEH (PH3HKO-
XUMHUYECKuX cBOMCTB I'3H — TeHaeHIMM CHIKEHUS IJI0T-
HOCTH U BSI3KOCTH, COJIEp)KaHHs Cepbl, CMOJI, ac(aabTeHOB
U TOBBIILICHUS] CONEPIKAHMS JIETKUX (QPaKLUid U HEPTSIHOTO
raza Ha nryounax Oosnee 4500 m. OTMeTHM, YTO yKa3aHHOE
00bsiICHEHNE MeXaHU3Ma (OPMHUPOBAHHUSI IITYOOKOIIOTPYIKEH-
HBIX 3aJIeXkel Oosee Jerkux HeTel ¢ NOBBIICHHBIMU Kave-
CTBEHHBIMHU [TOKA3aTENSIMK JUIs APYTHUX [TyOOKO3aJIeraromx
HE(TEHOCHBIX TOPU30HTOB (C OTIMYAIOIIMMUCS YCIOBHIMHU
He(TeoOpa3oBaHMs U HETEHAKOIUICHHsI, KaTareHe3a u Jip.)
MOXKET OBITh HEAOCTATOUHBIM M TPEOYIOLIMM JIOTIOJIHUTEIb-
HOTO PAacCCMOTPEHMs M ydeTa YCIOBHH He(TereHepalu,
CTaJIMMHOCTH KaTrareHesa u Jip.

B cBsi3u ¢ «naaromiein» 1o0bruei HeTH B TpaIMIIHOHHBIX
poccuiickux HI'b ocBoeHue yrieBogopoaHbIX pecypcoB MaJio-
W3YYEHHBIX NIYOOKHX TOPH30HTOB CETrO/IHSI SIBIISICTCSI aKTyalb-
HOMH npo0iemMoid, ocoderHo st 3anaHoit Cudupu. Kak Obu10
OTMEYEHO BhIIIIe, coracHo nHpopmarmu u3 bJl, He 6onee 10
% BbIsABICHHBIX B 3anaaHo-Cudupckom HI'B MmecToporkneHuit
YIJIEBOAOPOJIOB UMEIOT HE(DTSIHBIE 3aJIeXKH1 B TITyOOKO3aJIeraro-
KX IU1acTax. B cBS3M € 3THM MpECTaBIsIeT HHTEPEC OLICHKA
nepcriektuB norcka ['3H B 3anagnoi Cubupw.
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YCTaHOBICHHBIC BBIIIE TCHACHIIUH W3MCHEHUS (HU3UKO-
XMMHUYECKUX CBOMCTB C POCTOM TNIyOHMHBI 3aJeraHusl 03BO-
JISIOT MPEAToIaraTh BO3MOKHOCTh OOHApPYKEHHS 3aJexel
I'3H B 3ananno-Cubupckom HI'B, uto moarsepxiaercs u
pe3yabTaTaMy reoIOrMYeCKOT0 MOICTUPOBAHMS, H3/I0KESHHbI-
MU BbImIe. /leficTBUTENbHO, KakK Mmoka3aHo B (ITyxMaHuyK u
np., 2014), B uccnenoBaHUSIX HUCXOASAIIEH MUTPAIIUHN YTIIEBO-
JIOPOJIOB HA STAJIOHHBIX MECTOPOXKACHUX 3ananHoi Cubupu
(Bepxue-Tapckom, Manonuckom, XaHTbI-MaHCHHCKOM,
HoBomopTtoBckoM 1 BOCTOYHOM MECTOPOXKAESHUSAX) C JI0-
Ka3aHHOW He()Tera3oHOCHOCTHIO Mopos (yHIaMeHTa ObuIa
OTMEYEHA IOJIHAs MEePeCTPOiKa BEPXHUX I€OJIOTHYECKHUX
ropr3oHTOB. COITTACHO pe3yibTaTaM MPOBEIEHHOTO HCCie-
JIOBaHMsI, NO00HBIE EPECTPONKH YUUTBHIBAIOTCS B MOJIEIN
(hopMupoBaHHs 3aJI€KEH B KPOBJIC MaJCO30HCKUX 00pa3o-
BaHMH (puc. 4), 00ecneYrBaIOIINX HUCXOASILY0 MUTPALIUIO
YIJIEBOJIOPOZIOB U3 MAJIECOIOBYIIKH.

B HacTtosiee BpeMsi B ceBEpHBIX pailoHax 3amaJHoi
CubupHu, rje pacroyioKeHbl OCHOBHBIC IICHTPHI 110 JI00bIUE
rasza v He()TH, IOUCKOBO-Pa3BeJ0uHbIE PAOOTHI CKOHIIEHTPH-
posansl B nHTepBaie rryoun 30004000 m. ITpoMbinuienHOE
OCBOEGHHE PECYPCOB YTIICBOAOPOIOB B ITOM HHTEPBAJIE, OTHO-
CSILEMCSI K BEPXHEMY ATa)xy He(hTera30HOCHOCTH, SBJISIETCSI
TEXHOJIOTHYECKHU CIOKHBIM, OTHAKO B HAYYHOM U METOANYE-
CKOM OTHOIIICHHSX BOTIPOCOB HE BBI3BIBACT. 37€Ch MPHUMEHUMBI
METOIMKHU U TEXHOJIOTHH, XOPOILIO 3apEKOMEH/J0BaBIIINE cebs
MIpU TIOMCKAaX U pa3Bellke TPAAUIIMOHHBIX MECTOPOXKIECHUIN
He(TH U raza.

WHoe neno — miy0oOKHe TOPU3OHTHI, HO BO3SHUKAET BO-
[IPOC — OIPaB/IAHO JIM CETO/Hs BKJIAAbIBaTh OOJbIINE UHBE-
CTHLUH B IIOUCK, Pa3BEIKy U pa3padOTKy KOMMEPUYECKHX 3a-
nexeit Hetu v rasa B 3anaaHoi Cubupu Ha riyouHax ot 4500
10 7000 M u 6osee, 1100 3Ty 3a1a4y OCTaBUTH Ha Oymymiee?
Ecnu «ma», To kakue 3QeKTUBHBIC METOAUKU U TEXHOJIOTUN
MIOUCKa, Pa3BEAKH M pa3paboTKH ClIeyeT IPEUIOKHUTh pei-
MpUATHAM HedTerazonoobun? OYeBUIHO, YTO Ha OOJBIINX
rIyOMHAX KOMMEpPUYECKHH MHTepec MOTYT IpPEJCTaBISATh
TOJIBKO JOCTaTOYHO KPYITHBIE 3alie’)KH He(DTH | ras3a, Xapak-
TepU3YIOIINeCst OOJIBIION IIIOTHOCTHIO 3aM1aCOB M CTAOUIIBHO
BBICOKMMHU JIeOMTaMHU 3KCILTyaTaIl[IOHHBIX CKBaXUH. J100bITas
TOBapHas MPOYKITHS TOKHA OKYTTHTh BCE UHBECTUITUOHHBIC
3aTparbl Ha IOUCK, Pa3BeJIKy, pa3paboTKy U PUCKH.

WzsectHO (KopoTkoB u 1p., 2010; 3armuBanos, 2013), uro
CYIIIECTBYIOT KaK I€0JIOTHYECKHE, TAK U SKOJIOTHUECKUE PUCKU
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Puc. 4. Mooens popmuposanus 3anedicell 6 KpoenbHOU Yacmu (hyHOAMEeHMA 8 pe3yibmame HUCX00su el Muspayuy y2ineso0opooos (Lyxman-
yyK u op., 2014). Obosnauenus: A — naneosanedics, B— «copowennviiity onox gynoamenma, C — 3anesicu, obpazosaguiecs 6 Kposie Qynoamen-
ma 6 pesynvmame Hucxoosujell muepayuu, D — nunuu pasnomos. Llugppamu 0603nauensvt snavenus senuduHbl OMKIOHEHUS 20PHOLO OA6TIeHUs
OM HOPMATLHO20 3HAYEHUS TUMOCMAMUYECKO20 OU6IeHUs 8 N0l HANPAANCCHUIL.
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GEORESURSY

pa3paboTKH [ITyOOKOIOT PYKEHHBIX 3aJIeKei. [ eonornyeckne
PHCKH BKJIIOYAIOT B ce0sl clieytomine (hakTopsbl:

e cnabasi reoJoro-reopusnUecKasi U3y4eHHOCTh TITy-
OOKHX TOPH30HTOB, OTCYTCTBHE JJOCTOBEPHOH pe-
TMOHAJIBHOW Ie0JIOTMYECKONH MOJENH U aJEKBATHBIX
NpeJICTaBICHU 00 0COOCHHOCTSAX HE)TEra30HOCHOCTH
[1yOOKOIIOTPY)KEHHBIX TOPU30HTOB;

* HEroTOBHOCTh HE(TSAHBIX KOMIAHHI K padoTe Ha
OoubIIMX ITyOMHAX B HOPMAJIbHOM POU3BOJICTBEHHOM
LUKJIE B )KECTKUX YCIOBHSIX TEPMOOAPUUECKOIO U Ha-
MPSHKEHHO-E(POPMAIIMOHHOTO COCTOSIHUSI ITyOOKHX
HeJIp, OTCIO/Ia BBICOKAs aBAPUIUHOCTD, OOJIBLINE CPOKH
CTPOUTENHCTBA CKBAYKHH, HU3KOE KauecTBO OI1poOoBa-
HHUU U UCTIBITAHUH;

* HECOBEPILEHCTBO U3BECTHBIX METOIUK OUCKOB U pa3-
BEJIKM 3aJIeKel yIIeBOJ0PO/IOB, HE aJalTHPOBAHHBIX
K YCIIOBHSAM OOJIBIINX TITyOUH.

¢ THOBCEMECTHO MNPUMCHIACMBIC METOANYCCKHUEC TIPHUCMBI
TIOWCKOB M pa3BelKH, pa3paboTaHHbIC ISl TPaULIU-
OHHBIX YCJIOBHI BEPXHETO 3Taka He(hTera30HOCHOCTH,
0azupylomuecs: Ha KJIAaCCHYECKOW 0CaJl04HO-MHUTpa-
LIMOHHOI Teopuu 0e3 yyeTa creuu(uKu CTPOCHHUs
1yOokuX Henp. B pesynbrare uMeeT MecTo MaccoBoe
HETOoATBEepKIeHUE OypeHHEM I'e0JI0rnIeCKUX MOJieTel
U MIPOTHO3HBIX PECYPCOB YINIEBOAOPOAOB IIIyOOKOIO-
I'PY’KEHHBIX IIOUCKOBBIX 3aJICKEN.

DKOJIOTUYECKUE PUCKU OOYCIIOBJICHBI CIEAYIOIUMU

(axropamu:

* TEXHOTCHHas Harpy3ka B pailoHax J0ObIYM YIJIEBOIO-
POAOB MHULIMUPYET IMPOABIECHUE I'€OJUHAMUYECKUX
IPOLIECCOB PHPOTHO-TEXHOTCHHOTO XapaKTepa, TaKKe
OKa3bIBaAcT BOSHeﬁCTBHC Ha IMOYBbI, TOBCPXHOCTHLIC U
TIOA3EMHBIC BOJbBI,

* npeoOpa3oBaHUsl 3€MHOM KOPbI Ha OOJBLIMX TIIyOH-
Hax, Ipru 3TOM MHTCHCUBHOC CHUXCHHUE IJIACTOBOTO
JIaBJICHUS B 3aJIeKaX YIVIEBOJOPOJIOB, UYTO BBI3bIBAET
nedopmaiuio 3eMHON KOPbI U U3MEHEHHs B pesibede.
leomuHaMuueckue Mpouecchl Ha MOBEPXHOCTH IMPO-
SBJIAKOTCSI B BHUJC 3360Ha‘II/IBaHI/IH U NMOATOIIJICHUS
TEPPUTOPUIL;

*  HEOOXOAMMOCTh pa3pabOTKK U peain3allii MEPOIPH-
HTPIﬁ, HaITpaBJICHHBIX Ha CHUXKXCHHUEC TCXHOI'CHHOI'O
BO3/ICHCTBUSI OOBEKTOB M MPOLIECCOB HedTerasono-
ObIYM HAa COCTOSIHHE MeP3/10Thl. OCTPO CTOSAT BOIPO-
Chbl CHIDKEHHSI CKOPOCTH M ITOCIEICTBUI MPOIIECCOB
JIOKQJILHOTO PACTEILICHUS] MHOTOJIETHEMEP3JIbIX IOPO]
T10J1 ICUCTBUEM PA3BEI0YHOTO OYPEHHS U 3aKaYNBAHUSI
B HEJIPa BBICOKOTEMIIEPATYPHBIX OypOBBIX PACTBOPOB
U IUTACTOBOM BOJIBI.

B nacrosiiee Bpemsi Ha Tepputopun 3anananoii Cuoupu
mpobypeHo oxoso 50 mapaMeTpuIecKuX U MOUCKOBO-pa3Be-
JTIOYHBIX CKBXKHH TyOHHO# Oosiee 4500 M, 4TO SIBHO HEIIO-
CTaTOYHO JJIsl OrpOMHON TeppuTopuu 3anagHo-Cruoupckoro
Merabacceiina. [IpoOypeHo Bcero aBe CBEpXIyOOKHE «Ha-
yuHble» ckBaxunbl: CI'-6 Tromenckas (7502 m) u CI'-7
En-Sxunckas (8250 m), obe — BOJNIM3K YpEHroHCKOTo Me-
cropoxaeHus. [1o pe3yasrataMm 3THX padOT B YHHKAJILHOM
HeTera3oHOCHOM OacceiiHe Mupa Ha ryOomHax OoJjee
4500 M He OBbLIO OTKPBITO 3HAYMMBIX MECTOPOXKICHN I HEPTH,
KOTOpbIE UMEJH Obl IPOMBIIUIEHHOE 3HaueHHe. OCHOBHbBIE
HaJIeXIbl yBelnueHus: HedrenoObrun 3anagHo-Cudupckoro
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W.T. Smenko, B.B. Kpynuukuii, F0.M. Tonumryx

OacceitHa MOXKHO Bo3jaraTh, o gaHubiM (Lycrep u ap.,
2015; Tpodumos, Macarytos, 2012; Illycrep, J{3t0610,2012;
Smenxo, 2020), Ha Maneo30MCKUe OTIOKECHHUS.

3akiaoueHue

CraThs MOCBAIICHA U3YYCHHUIO 3aKOHOMEPHOCTEH H3Me-
HEeHHs PU3UKO-XUMHYECKUX CBOIMCTB M YCJIOBUH 3alieraHust
He(Tell B 3aBUCMOCTH OT IITyOUHBI M 0COOCHHOCTEH Xapak-
TEPUCTHK MaJIOU3YUYCHHBIX INIyOOKO3aJeraroiux HeTei Ha
rryouHax 6oisee 4500 m.

Pesynbrarhl npeiBapUTENbHBIX UCCIIE0BAHUN KOJIHYe-
CTBEHHBIX 3aKOHOMEPHOCTEH M3MEHEHUs (PU3NKO-XUMHUYe-
CKUX CBOMCTB He()Tell Ha pa3HbIX [IyOMHAX, NPE/ICTaBICH-
Hble B MoHOrpaduu (Smenko, [Toaumyk, 2014a), B nanHoi
crarbe 0000IIEHBI C MPUBJICYCHUEM HOBOW HMH(pOpMAaLNH,
MOJY4YCHHOU B mocieanee aecstuiierre. Jist mpoBeneHus
HCCIIeIOBAHUI HCII0NIb30BaHa nHpopmanus o 21067 oopas-
nax Hedret u3z 167 HEPTCHOCHBIX OACCEHHOB MUPA.

B pesynbrare npoBelleHHBIX HCCIIEAOBAaHUN MOKAa3aHO,
YTO B pa3HbIX HEPTAHBIX OacceiiHax MJIOTHOCTh U BS3KOCTh
Hedreill cHibkaercs ¢ youHoi. ConepikaHue cepbl, CMOJI 1
ac(anbTeHOB ¢ IIyOMHOM TaKkKe COKpallaeTcs, a CoJepiKa-
HHE TU3eIbHBIX (QPaKIHi 1 HEPTSIHOTO ra3a yBEIN4YNBaACTCSL.
Cozeprxanue napaguHOB pacTeT 10 NyOuHbI 3—4 KM, a anee
C POCTOM IJTyOHMHBI YMEHBIACTCS.

YcraHOBIIGHHBIE B ATHX HCCJIEIOBAHUSAX OCOOCHHOCTH
(DU3UKO-XMMHUYECKHX CBOWCTB IIy0OKO3aIeramux Hedreit
(6onee 4,5 kM), IPOSIBIISIFOIIMECS B TOHWYKEHHBIX TNIOTHOCTH
U COJICp)KaHUU Cepbl U ac(abTOBO-CMOIKMCTHIX BELIECTB U
MOBBIIIEHHBIX COAEPKaHUIX (Ppakuuid U HEPTIHOTO rasa,
MOKa3bIBAIOT, YTO HEPTU OOJBIINX TIIyOHH 0o0NasaroT dolee
BBICOKMMH Ka4eCTBEHHBIMHU XapaKTEPHUCTUKAMU [0 CpaBHe-
HUIO C He(TAMH C MaJIbIX M CPEIHUX [TyOUH.

Jlyist 0OBsICHEHHS TTOJTyYCHHBIX 3aKOHOMEPHOCTEH IpH-
BJICUEHBI PE3yNIbTaThl T€OJIOTHYECKOr0 MOJCIMPOBAHUS U3-
MEHEHUS HAIPSHKEHHOTO COCTOSHHSI ITOPOJI, BBI3bIBAEMOTO
cMeleHueM OJ0KOB (yHIaMEHTa BCIEICTBUE IBOJIOLUH
TEKTOHUYECKUX JIBUKEHUH, IPUBOJSIIIMX K BOSHUKHOBEHHUIO
30H MOHMXEHHOTO TOPHOTO JABJICHUS, B KOTOPBIX MOTYT
(hopmupoBaThCs MIyOOKO3aJIeralonine BTOPUYHbBIE 3aJIeKH
Oosiee sierkux HedTel ¢ MOBBIICHHBIMH Ka4eCTBECHHBIMU
MOKa3aTeNsIMHU.

Heo6xoauMo OTMETHTh, YTO yKa3aHHOE OOBSICHEHHE
MexaHu3Ma (GOpPMHUPOBAHMS TyOOKO3aJleraoIux Hedrei ¢
yKa3aHHBIMU CBOMCTBAMHU JUIsl APYTUX TITyOOKOIIOTPYKEHHBIX
HE()TEHOCHBIX F'OPU3OHTOB C OTJIMYAIOLIMMHUCS YCIOBUSIMH
HedreoOpa3oBaHusi U He(TEHAKOIJICHUs, KaTareHe3a u Jp.
MOXET OBITh HEJOCTATOUHBIM U TPEOYIOLIUM JOTOIHUTEIb-
HOTO PAacCMOTPEHHMs M y4eTa YCJIOBHH HedTereHepanum,
CTaJIMAHOCTU KaTareHesa u Jip.

PaccmoTpeHbl iepcrieKTHBbI OOHAPYKEHHS 3aJIEKEH ITy-
6oko3aneraroiux Hed el B 3anaaHo-CuoupckoM Hedreraso-
HOCHOM Oacceiine. Kparko paccMOTpeHBI Kak re0JIorHuecKue,
TaK U DKOJIOT'MYECKUE PUCKH, COITPOBOXKAAIOIINE PAa3pabOTKy
[TyOOKONOTPYKEHHBIX 3aIeKe.

DUHAHCHPOBAHHE

Paboma svinonnena 6 pamrax 20cy0apcmeeHHozo 3a0anus
UXH CO PAH, ¢hunancupyemozo Munucmepcmeom nayxku u
svicuie2o obpasosanus Poccutickou ®edepayuu.
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Features of changes in the physico-chemical properties of oils in connection with

great depths
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Abstract. A study was made of changes in the physico-
chemical properties and occurrence conditions of oils
depending on the depth, which made it possible to clarify
the quantitative patterns of changes in the physico-chemical
properties of oils at different depths and to reveal features of
the properties of poorly studied deep-seated oils. The studies
used information on more than 21000 oil samples from 167

oil-bearing basins of the world, obtained from the database
on the physico-chemical properties of oils. It has been shown
that in different oil-bearing basins the density and viscosity
of oils decreases with depth. The content of sulfur, resins
and asphaltenes also decreases with depth, and the content
of light fractions and oil gas increases. The features of the
physico-chemical properties of deep-seated oils have been

HAYUHO-TEXHVHECKUV XKYPHAN

www.geors.ru [EOPECYPChHI 2404




OcoOeHHOCTH N3MEHEHHS (PM3HKO-XUMUYECKUX CBOHCTB HeTeii. ..

GEORESURSY

established, which are manifested in a decrease in the density
and viscosity of oils, in a decrease in the content of sulfur
and asphalt-resinous substances, and in an increase in the
content of light fractions and oil gas. The results of geological
modeling of changes in the stress state of rocks associated
with the displacement of the foundation blocks due to tectonic
processes are considered.

It has been shown that at the edges of the downing
tectonic blocks at the boundary of the sedimentary cover and
the basement, zones of minimum pressure (decompression
zones) are formed. The lightest hydrocarbons migrate along
the faults into the decompression zones, forming deep-seated
hydrocarbon deposits, what can serve as a justification for
the features of the properties of deep-seated oils established
in the work.

Keywords: deep-seated oils, oil and gas basin, hydrocarbon
deposits, database, physico-chemical properties of oil,
occurrence conditions, geological modeling, decompression
zones
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