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NPEANCNOBUE

Moucku rnybokosaneraiowmx CKpbITHIX ¥ NOrpebeHHbIX pyaHbIX MECTo-
POXAEHUIA NPEACTABNAIOT 3HAYUTENbHBIE TPYAHOCTH, KOTOPLIE CYWECTBEHHO
BO3pacTaloT C yBenuueHmem rnybunbt 3anerania pygHbIX Ten i 30H. OgHO 13
NEepCNEeKTUBHBLIX HANPaBNEHNI A NOUCKOB 3HAOMEHHbIX PYAHBIX MECTOpOXje-
HWI — reoxumMmyecKne MeTofbl, OCHOBAHHLIE HA UCNONb30BAHUY B KayecTBe
3NEMEHTOB-UHANKATOPOB HoZa 1 Bpoma, 0bpasylowmux janekonposuKawme
nepBUYHbLIE U BTOPUYHLIE reOXUMUYECKe opeonbi, obnajalime UCKMoYH-
TENLHOW MUTPaLMOHHOH CNOCOBHOCTLIO B PA3NUYHLIX FEONOr0-FreoXUMHUIEec-
KKUX YCNOBUAX. ,

Hauatbie B Hawel crpake B Havane 60-x rogos paboTbl N0 M3yYeHUd
reoXuMu4ecKux opeonos Moaa u 6poma nokasanu ux BLICOKYH 3hdeKTnB-
HOCTb JJ1A NOMCKOB ry6oKo3aneranuiux CKpbITIX U norpebeHHbIX 3HA0reH-
HbIX PYAHbIX MECTOPOXACHWMIH M yXe npusenu K oOHApyXeHWI0 HOBbIX
NEPCNEKTUBHBLIX PYAHbIX OObeKTOB. HakonneHHbid 3a 30-neTHui nepuoa
thaKTMYecKuii MaTepuan no3BoaseT-TeopeThieckn obocHoOBaTL reoXumuyec-
KUE METOAbI MOMCKOB MO NEPBUYHBIM ¥ BTOPUYHLIM Opeonam ioja u 6poma,
pacKpbiTb 32aKOHOMEPHOCTU CTPOEHHMA MEPBUYHLIX W BTOPUUHLIX FEOXHUM..
YECKUX OpeonoB 3TUX 3NemeHToB, COpPMYNUpOBaTL . MPEACTABAEHUA O
FEOXMMUYECKKX MOSZENAX Mopaa u Gpoma B 3HAOrEHHOM pypaoobpa3oBaHuu,
06061WMTL ONBIT UCMOJh30BAHUA 3TUX METOJOB B NPaKTUKE reonoropasse-
A04HbIX paboT, BLIABUTL HEPELWEHHbIE BOMPOCH! W HAMETUTL HanpaBieHusd
JanbHedwnx paboT no COBEPEHCTBOBAHUIO FEOXUMHUYECKUX METOA0B
NOWCKOB HA OCHOBE WCMONb30BAHUA NEPBUYHbLIX U BTOPUYHBIX OPEOSIOB oA
u 6poma. 3Tum npobaemam u noceAwweHa HacToAwaa pabora. AnA pewenna
37X 3a4a4 O 06pasoBaH aBTOPCKMIA KONNEKTHB U3 YUCAa CNELMANnUCTOB,
MHOFO NeT 3aHumaloWwuxcA 3Toi npobnemoit ¥ pacnonarawoumux 3Ha4uTeNb:
HbIM ONBITOM PaboThl, AKTUYECKMM MaTepuanoM no pasnuyHbIM SHAOTEH-
HbIM PYAHBIM MECTOPOXAEHHAM, . ,

B noAroToBKe K M34aHMI0 HACTOALLEH KHUMM aBTOPLI MOCTOAHHO MOJL3O-
BaNMCL KOHCYNbTAUMAMKU M COBETAMU MHOMMX CrELManuCTOB-TE0XHMHUKOB,
KOTOPLIM UCKpeHHe bnarogapHsl. .

ABTOpbI HAAEI0TCA, YTO NpeAnaraeMan KHUra ABUTCA BAXHbLIM 3Tanom B
Pa3sBuUTUM rEOXMMHNYECKKX METOA0B NOUCKOB rNyboK03aneranuux CKpbIThiX
# norpe6erHbiX 3HAOTEHHLIX PYAHLIX MECTOPOXAEHWA NO NEPBUYHLIM U
BTOPHMYHBIM Opeonam ioaa u 6poma. : ~
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OB30P MEOXUMUUYECKON U3YYEHHOCTU MO A
1 BPOMA

FeoxumMHUR ranoreHos, B 4acTHOCTM Hoga u Opoma, HEOZHOKpaTHO
usyuanach pasnuyHsiMu nucnegosarenamu. OgHako npeobnagaiouiee Yucno
paboT Kacanock rnasHbiM 00PA30M reOXUMUK M FMAPOXMMUM STUX ANEMEH-
TOB B CBA3M C rajioreHesom U HedrecbpasosaHuem B 0Caj04HbIX NOPOAAX,
reoxumuen noys, buoreoxnmuen, a Takxke ¢ aKONOrnYeckumm n obuiereoxu-
muueckumu npobnemamu 3eman (B. WM. Bephagckuit, T. dennenbepr,
A.E. depcmat, A. 1. Budorpagos, J1. C. CenusaHos, J1. A. "ynnaesa, E. C. U1-
kuHa, K, Pankama, T. Caxama, B. Monbawmut, K. Y. Koppete, A. W. MNepens-
maH, B. A. PoseH, A. B. Kyaenbckuit, B. K. KatwuH u gp.). i

B pesynbTaTe 3TUX MUCCNEAOBaHMIA BLINM 3aN0XEHE! OCHOBLI TEOXMMMM
iopa u 6poma B8 nurocdepe, rugpochepe, 6nochepe u armochepe, obocHo-
BaHbl FEOXMMUYECKHE UMKAbI SNEMEHTOB, JOKas3aHa KUX BLICOKAA NOABMX-
HOCTb B TMAOFEHHLIX W FUNEPreHHLIX Mpoueccax, NMoKasaH NUTOMUIbHLIA,
BUOGUAbHBEIA ¥ aTMOQUAbHLIA XapaKTep SNEeMEHTOB, W3Y4YeHbl MX (QOPMb
HaxoXAEeHUA B pnpoge.

Ha ocHoBe caenaHHbIx 05061EHUI okasaHa NPUHARNEXHOCTL HOAa U
6poma K rpynne aneMeHTOB MuKpOoKocMmuyeckoro: pacceaHua (B. W. Bep-
HaacKni) unu Bceobuiero pacceauua (M. Hoigak-Takk), WM wWHPOKOro
- paccennua (H. U. CadpoHos). i

MMenHo Bobigalouemyca reoxumuky H. W. CadpoHosy npuHagnexut
060CHOBaHIE TEOPETHYECKOH BOSMOXHOCTH y4acTHa fiofa u bpomMa B 3KJ0-
redHom pyaoo6pasosalui, GOPMHUPOBAHUA FEOXMMUYECKUX OPEONOB 3THX
3NEeMEHTOB W MX MNPaKTUYECKOro 3HAYEHWA ANA nouckos rayboxosaneraio-
LLUX MECTOPOXAEHMIA. : ;

31u BbiBogbl H. W. Catporosa Bbinu nogTeepxaeHs! B xoae pabor BUTP
Ha pyaHbix mMecTopoxaeHnax Kaekasa u gpyrux paitoHos 6biBwero CCCP
(M. A, fann, b. A. Cyaos, A. . Munnep u ap.). MoxHO cuuTath, YT0 Ha

AXTanbCKOM NONMMETANIMYECKOM MECTOPOXAEHUH (ApmeHun) B 1962 r..

NpoU3OWNG poXAeHHE HOBOro 3(GhEKTUBHOrO reoXuMUYEcKoro MeToaa
noucKos riny6okosanerawwux pya no opeonam #oga u 6poma.

- B xoge nepsbix pabotr BUTP coBmecTHO € reoxXuMnyeCKuMy napTuamMu
ynpaeneHuii reonoruu Apmenun, [pysuu u AsepbaiigxaHa nepsuysbie
TEOXUMHUYECKKe opeonbl ioaa Bbuin yCTaHOBAEHB! M U3Y4YeHbl Ha AXxTans-
ckom u lleByTckom nonumetannuyeckux, lWamnyrckom u Kapxytckom
MEAHO-KONYEeAaHHbIX, A3aTEKCKOM 30710TO-NONMMETananuieckom, Apasyc-
CKOM ~ CYPbMAHO-MbIWbAKOBO-NOAUMETANANYECKOM, 30ACKOM 30M0TOpYA-
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HOM MECTopoX/ehuax (ApmeHus), LuTenuconensckom MejHo-KonyeaH-
HOM, Magheynsckom, u Keemo-Bonuucckom MeJaHo-NoNMMeTannnyecKux
KBaiiCMHCKOM nonumeTannuyeckom, PateBaHcKom MapraHuesom .SE_:_H
CaHCKOM XeNnesopyaHoM, AXelcKoM pTyTHOM w thzo.:onszmq_m:::._mo-
Kux MecTopoxaexuax Mepuecckoro pyaHoro nons (Tpysua), KonvegaHHo-
NoRMMETANIIUYECKIX MECTOPOXAEHUAX PUNn3yail 1 Kawpar (Asep6aitgxat)
a TaKXe Ha pAje Apyrux MecTopomaeHui (Annapeuyenckoe _,\_mhxo.:xzmzmH
Boe Ha Konibckom nonyocTtpose, mMepHo-HUKenesoe HuxHuit MaMon Ha
Bopoxexckom maccuse, Yaytxansckoe, Kok-3abelickoe nonumerannuyec-
Koe i mefHo-noptuposoe Kapatac-1V s LienTpanbHom KasaxcTtaHe, pTyTHble
MEeCTopOXAeHUA XainaapKaH v YoHKol B Kuprusuu, xenesopygtoe .gmoqouo.
W%_,N:Mwmwmﬂmwo&wmm?:om B Mpumopse, <um=omo.m,§mﬁouo%hm:=m Ha Om.mmu.

MepBuYHbIE FeOXMMMYECKHME Opeosbl 6poma Obiy ycTaHoBREHbl M
M3YyYeHb! Ha AXTanbCKOM mmusq-_._o:sgmqm::s;moxog.Emz=<_.oxo_<_ MeJHo-
KONYCARHHOM MECTopoxAeHNAX B ApmeHnn, MagHeynbckom Gaput-megio-
nonuMmeTannnyeckom u KsancuHCKoOM nonumeTaninyeckom MECTOPOXAEHH-
X B [pY3un, KONYEAaHHO-TONUMETANNMYSCKOM MeCcTOpOXAeHnn dunnsyail

B Asepbaiigxane, MeLHO-HMKeneBom MecTopoxaeHun HiuxHuit MamoH Ha

Boponesxckom maccuse,

B xoae atux pabor 6uino foKasaHo Hanuyue NEPBUYHBIX reoxumuyec-
Kux opeonos i#oga u Gpoma Ha pasnuuHLIX Mo _.mgo_.o-oqv<§<vzo§<
MONOXEeHuio u TemMneparype o6pasoBaHuA 3HAOTEHHBIX PYAHLIX MECTOPOX-
AGHMAX. BbINO NOKa3aHO, YTO OHK MMeloT 3HawuTensHo 6énbwimne pasmepel,
€M OpEeonbl Py006pasyIoUMX INEMEHTOB U APYTuX wwmgmzqom.ozﬁzsxom.
", TEM CaMmbIM, NPeACTaBNAIT Co60i Haubonee sthheKTUBHbIE UHAKKATODGI
rny6oko3anerauwmux pyaHbIX MECTOPOXAEHMI. )

BbINo ycTaHOBNEHD, Y4TO OCHOBHLIMM eocz_mza HaxoxaeHus iopa H
Opoma B NEPBUYHBIX rEOXHMUYECKUX Opeonax ABNATCA HOAMABI N GpOMUaLI
B NOpOBOM 1 NNEHOYHON BOAE ropHbIX Mopog (A. J. Munnep u ap.).

MonoxuTensHele pesynsTaThl Nepebix UCCREAOBaHUA CTUMYNUpOBany
M3y4EHHE TeOXMMMYECKMX OPEONoB #oAa M 6POMA Pa3NUUHBIX 3HAOFEHHbIX
PYAHbLIX MECTOPOXAEHNH B Halwei cTpaHe U 3a pyBexom.

HauGonee obumpubie paboThi BLINONHEHB! HA NONMMETANNHYECKHX
MECTOopOoXAeHMAX. [TepBuYHLIE reoxuMuyeckue opeonbl ifoga Guinu ycTakos-
fIEHbI U M3yyeHbl Ha mecTopoxaeHnax CesepHoit OceTun (O. . NoGoxosa,
H. H. Tpodumos, A. U. Priukos), llarectana (T. B. Pabosa u ap.), Fpysuu
(B. A. Cynos), 3akapnatea (H. . Boes, K. A. fleiie u Ap.), AoH6acca (B. A.
Nepegepues, M. A. Nann, E. M. MartiownHa), ctonuu (. A. Cynos), Antan
(A. N. Baxtun), Myrogxap (T. A. Jonrux u ap.), UentpanbHoro Kasaxcrana
(. N. BuHorpagos). B. M. VBaHyuKos M3Y4un nepBHYHbIE. U BTOPUYHBIE
FEOXUMUYECKME Opeonbl BCEX ranoreHos (ioa, 6pom, xnop n drop) Ha 30
MecTopoxaeHnax LientpanbHoro Kasaxcraxa[10, 1 1]. Ha 3anagHom gnanre
AXTanLCKOro MecTopoXaeHuA (Apmenun) 6binu nposeseHbl MOUCKM MO
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nepBUYHbIM Opeonam i#ojia, N03BOANBLUKE BbLIABUTL HOBbIE rnyBokosanerato-
wue pyaHsie Tena (b. A. Cynos, K. A. Jlanenan). _ :

‘3pauuTencHbie paboThl MO M3YYEHMIo MEPBUUHBIX FEOXMMHUYECKUX -
opeoioB #oaa (1 6poma) nposefeHb Ha MeHO-Konye;aHHbIX MECTOPOXAE-
unax Apmennu (K. P. BapaannH, M. C. Kapcuaan), Mpysun (. I. Lxasaxua-
3e, b. A. CyaoB), 10xHoro Ypana (T. H. 3acyxwH, B. W. PuipTuH), Myroaxap
(T. A. Jlonrux # ap.). Mo marepuanam H3y4eHua 40 mepHo-KOnM4yefaHHbixX
MecTopoXzaeHui Ypana u Antas, jiof GbIN OTMEYEH KaK NEeMeHT-UHANKATOop
BO BHEIWHE}H 30HE MEPBUYHLIX FEOXMMUYECKUX OpE0noB (3. H. bapaHos #
ap.). :os.nzomc_m paboTbi Ha Gnadrax KapHyTCKOro MecTopOXAEHUA (Apme-
HWA) NO3BONANY NPOCNEAUTL PYAOHOCHLIE 30HbI NO NPOCTHPAHNIO, NEPEKPbI-
Thie Gonee MONOALIMM NOCTPYAHBIMU OTNOKERNAMA (M.A.Nannn gp.).

Ha 30510TO-ONMMETANIMYECKUX Y 307I0TOPYAHBIX MECTOPOXAEHUAX

CTpaHbl NEepBUYHbIE FEOXMMUYECKHE opeonbi #oja 1 6poma Ouiny yCTaHos:
neHbl 1 u3yyesl B. 1. KOpoCTUHbIM, B. A. KocTunbim, . . NonTopbIXuHLIM,
1. A. Kpuinoeoit, Y. M. Kawkaem, B. N. MBaHuukoBbiM, H. H. TpohuMOBbLIM,
A. V. Pbl4KOBBIM.

MpeACTaBAAET WHTEPEC OMBLIT U3YHEHUA NEPBUUHBIX reoX¥MMUYECKUX
opeonos #1042 Ha PTYTHEIX MECTOPOXAEHHAX. Kak n3BectHo, pTyTb obnapa-
eT BbICOKOI NOABWXHOCTLIO B XoAe 06pasoBaxuA OpEONoB. PaboThl, npose-
JEHHbIE B PA3NMUHbIX PYAHbIX PAiOHAX CTpaHbl, NOKA3aNM, 4TO OpEosibl HOAA
WMEIOT 3HauuTensHo 60Mblme pasmepbl, Yem Opeonbi pTyTH. 310 6bUIO
yCTaHOBNIEHO €LUe B XO0Ae NEPBbIX pabot BUTP (B. A. Cynos, M. A. Jiann,

'T. A. Tepexosa, I'. A. Bunnep) B 3akapkasbe M Kuprusuu. JanbHemnwue
paboTel Ha MECTOPOXAEHHAX Jounbacca (B. A. NMepenepues), CeBepHoro
Kaekasza u Yykotku (O. B. Bepwxosckas u Ap.), CesepHoro Kagekasa
(7. H. OnbxoBckuii u ap.), KamuaTku (H. A. Oseposa), Kapnar (B. Y. Mannues
W Ap.) MOATBEPANANR 3TO NMONOKEHHE. , :

Ha ONOBOPYAHBLIX MECTOPOXAEHUAX NEepBHiHbIe OPeosbl foda usyva-
nmch Ha mectopoxaexuax Uykotkn (B. H. HaymeHKo), AKWHPACKOM
pyaHom none (C. A. A3poAHL, B. K. Manamapuyk), B paioHe [kuabl B
Bypatuu (J1. M. AdaHacbes), llepnosoi ropbl B 3abaitkanse (0. . TpowuH
ap.), Aansero Boctoka (B. I". MouceeHko, A. ®. MMPOHIOK), APCEHLEBCKOM
_ mectopoxaenun (A. C. Netpos).

Ha MegHo-HUKeneBbix mectopoxaenuax Kapesu u Konbckoro nony-
0CTpOBa OPEOibl HoAa M3y4astuch B.M. Bunorpaaossim, V.A. fikosnesbiM, Ha
MECTOPOXAECHUAX Hopunbcko-TanHaxckoro tuna T.K. /iBaHoBOM.

. J\nA  BLICOKOTEMIMEPATYPHBIX MECTOPOXAEHNUA  (MEAHO-HUKENEBDIE,
pesKomMeTanbHble nermaTtuTbl) Gbina nokasaHa Gonee BbiCOKaA sthdeKTus-
HOCTb NEePBUYHBIX FEOXMMMUYECKNX OPEDNOB Gpoma B CpaBHEHuM C opeona-
mu ioga (A. 4. Munnep, J1. A Kpbinosa).

MepauyHble reoXuMHUYECKHe Opeonbl fioga YCTaHOBAEHBI TaKkxe Ha
(nI0OPUTOBLIX MECTOPOXAEHUAX Kanauryit 8 3abaiikanse (. A. l'ynAaesa,
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®. A. 3axapoea), puasoeba (M. A.Jlann, E. C. MariowunHa), MECTOPOXAEHH-
Ax anartuta (B. A. ®ponos), xpyctana (C. ¢. Hocos). .

B cepeauHe 70-x rogos NOABNAWTCA nepsble COOOWEHUA u3 APyrux
cTpaH, cBugeTenscByoume o6 uHTEepece K itogy n 6poMy, Kak anemeHTam-
MHAKKaTOPaM pYAHBIX MEeCTOpOXAEHNA. TaK, NEPBUYHbIE reOXMMUYECKHUE
opeontl iofa Obinu YCTaHOBNEHB! B OfIOBOHOCHLIX FPaHUTOMAAX ABCTpanuu
(Y. Xecn, . Puax6u), topa u 6poma — Ha MeLHO-NOPGUPOBLIX MECTOPOXAe-
nuAx CUA (4. Mak-Kaptu), iioga — Ha nOAHMETaNIMYECKUX MECTOpPOXAeHH-
ax bpoken-Xunn B Asctpanuu (K. bapknai, A. JxoHc), B Kutae (Kc. Keit).
Ha cTpatnopMHBIX CBUHUOBO-UMHKOBBIX  MECTOpOXAeHuAX Bepxuen
Cunesuu B Nonblue Gbinn 06HapyXeHbI NOBLIWEHHbIE cofepxaHua Gpoma u
APYTHX Fanonaos B rasoBO-XHAKUX BKAOYeRnAx [40].

Ha ocHose nposefeHHbix paboT 6biny BeiNONHEHb! NpeABapUTENbHLIE
o6obwarwimne nceneaoBanua Kak no npobneme B LUeNoM, Tak U N0 OTAENb-
HbIM THIAM MECTOPOXAEHHI [28-32]. :

O6HapyxeHne nNepBHYHBIX FEOXUMUYECKMX .opeonos Hoaa U Gpoma
PYAHBIX MECTOPOXAEHUIA CNOCOBCTBOBANO U3YHEHUIO UX BTOPUYHLIX, THAPO-
XUMMYECKUX N aTMOXMMHYECKNX opeonos. PaboTekl No usyyeruio mqo_us,_zv;
reoXUMMNYECKUX OPEONIOB 3TUX 2MIEMEHTOB NPOBEAEHL! HA CBUHLOBO-UMHKO-
BbiIX MecTopoxgeHuax Ceseproit Ocetun (H. H. Tpodumos, A. U. Pbiukos)
MEeAHO-Kon4YenaHHLIX MecTopoxaeHuAx HxHoro Ypana (H. A. Yutaesa L
Ap.), nonumertannuyecknx mectopoxaeHuax LentpanbHoro KasaxcrtaHa
(B. 1. Buxorpagos, B. 1. Visanuukos), dcronuu (b. A. Cyaos), nonumertannu-
Yyeckom MmecTopoxaetnu ' nordasp B Benukobputanuun (M. Avgepc).
~ Twppoxumuyeckue  opeonbl ioaa ¥ 6poma ycTaHOBREHbI Ha MejHO-
monubaeHoBbIX MecTopoxaeruax Apmeruy (M. A. Jlann, B. A. Cygos), Ha
MeaHo-KonYepaHHbix xuoro Ypana (I. A. lonesa), :ozszﬂm:::._mo.x:x
UeHTpanbHoro Kasaxcrana (b. M. BuHorpagos), 3akapnatba (H. /. Boes)
Eﬁzzx,ogmsnoxo_.o Kkpaxa (M. A. Ygonos v ap.). , .

ATMOXUMUYECKHE OPEOTb! 10/1a U 6POMA YCTAHOBAEHBI M U3YYanHUCh Ha
MeaHo-noptuposbix mectopoxgennax CWA (Ix. Maxk-Kaptu) u HeKoTopbIxX
MECTOPOXAEHHMAX Kanapbl (K. Bpuctoy, K. JixoHccoH). B 6uiBwem CCCP
BMEepBLIE aTMOXMMUYECKKE Opeonbl HOAA YCTAHOBREHLI H2 MECTOPOXAEHM-
AX MapHeynu u Uutenuconenw B Ipysun (A. A. MonyanoB u. fp.). MoxHo
0XMAaTb, YTO aTMOXMMUYECKUE NMOMCKM MO opeonam ioaa u Gpoma Gyayt
Hanbonee agdeKTMBHLIMK NPYU NMOMCKax rnyboKO3anerawwmx CKpbLITLIX U
norpebeHHbix pya (B. 3. dypcos, f1. H. OBunHkmkos, C. B. puropsaH).

Buoreoxumuyeckue opeonbl iHoga m GpomMa pPyAHbLIX MECTOPOXAEHMI
noka He msyyanuck. OpHako, Kak nopgyepxusan A. JI. Kosaneeckuit, oumn
JOJKHB! NPeACTaBnATh 3thheKTUBHLIE MHAKKATOPLI NPH mso_.moxs_s:,_moxsx
fionckax., L _ .

K HactoAuemy BpeMeHK NepBuYHble FeoXMMMUYECKHEe Oopeosbl Hoja
yctaHoeneHsl 6onee Yem Ha 160 mectopoxpeHuax, BTopuyHble — Ha 35
ruapoxumudeckue — Ha 10, atmoxumuyeckue — Ha 10 zmoqonoxnm:smx”
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