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HUncmumym eeoxumuu okpysacaroueii cpedvt HAH u MY C Yipaunwt

CUCTEMA YPAHOBOPY/IHBIX ATBBUTUTOB KAK ITIOTEHIIMAJIBHBIN
NCTOYHUK MIOBEPXHOCTHBIX MECTOPOKJIEHUI1 YPAHA /1IN
TEXHOTEHHOM OITACHOCTHU

Paccmompensi ocobennocmu nogedeHus ypana é cucmeme: 0oKemopuiicKue ypaHoHOCHble aibOUmMumol
u emewarouue ux nopodsl Kuposoepadckoeo meeabnoka — Me30KaliHO30ICKAs 30HA eunepeeHe3d —
cospemeHHble Nod3eMHble U NOBePXHOCMHble 800bl. Ha ocHose npoeedeHH020 uccaedosanus, a maxice
CpasHenUst 5moeo paiioHa YKpaurckoeo wuma co cXoOHbIM YPAHOHOCHbIM paitionom Kanadckoeo wjuma
OlYeHeHbl nepcneKmugsl popmuposanus 6 npedesax 610Ka NOBEPXHOCIMHBIX YPAHOBIX KOHUESHMPAUULL.
Iloayuennoie dannble npednaeaemcs UCNOABL308aMb 0151 NPOSHO3UPOBAHUS U NOUCKO8 NOBEPXHOCMHBIX
MeCMOopPONCOeHUIl U U3YUeHUsI MEXHOLEHHbIX PUCKO8.

Beenenue

DBOJIOLMS YPAHOBOPYAHBIX albOUTUTOB, TEHEPUPOBAHHBIX B PAHHEM JOKEMOPHM, KakK
SHIOTEHHbIE TUAPOTEPMATbHO-METACOMATUUYECKUE CHUCTEMbl M MCIBITABLUIMX 3aT€M TpaHC-
(opmarnmio, BKIItOYasl runepreHe3 B Me3okaiiHo30e ((hopMMpPOBaHUE KOPbI BbIBETPUBAHMS U
MO3AHIOI0 OKUCIUTEIbHO-BOCCTAHOBUTEIbHYIO MMHEPAreHUIO), TMO3BOJISIET OTHECTH UX K YHU-
KaJbHOI MpuponHoi jadopaTtopun. [ToMrMO coBepllIeHCTBOBAHUSI TEOPUU PYyI00OpA30OBAHMS
U BCECTOPOHHETO yyeTa BJIMSIHUSI TEXHOTEHHBIX (DAKTOPOB, UCCAEA0BAHUE STUX MECTOPOXIE-
HUA MO3BOJISIET pacCMaTPUBATh MX KaK MOTEHIUATIbHbBI UICTOUHUK HOBBIX (MPUPOIHBIX U/WUN
TE€XHOT€HHbIX) TMTOBEPXHOCTHBIX KOHIIEHTPALIMI YpaHa ¥ COMYTCTBYIOILIMX 2JIEMEHTOB, a TaKXKe
KaK €CTECTBEHHYIO MOJI€JIb JOJITOBPEMEHHOTO «XpPaHWJIMIIA» PAAUOAKTUBHBIX BEIIIECTB.

[ToBepXHOCTHBIMU KOHLIEHTpaLUMsiMU (MecTopoxaeHusimu) U MNpUHAITO Ha3bIBaTh
MOJIO/IbIE, HE APEBHEE TPETUUHBIX, WU JaXKe COBPEMEHHBIE YPAHOHOCHbBIE OCaI0UYHbIE TTOPO/IbI U
MOYBbI, COPMUPOBAHHbBIE TPYHTOBBIMU BOAAMM BOJIM3U MTOBEPXHOCTU UM HA HEOOIbIION Ty~
oune [10]. Cynsa no mupoBoMy onbITy [2, 8, 10, 15], oHM He 00s13aTEILHO CBSI3aHbI C IEPEOTIO0-
>XKeHHeM 0oJiee IPeBHUX Py, KaK MPaBUJIO, UX UCTOYHUKAMU CTAHOBSITCS MOPOAbI ¢ (GOHOBBIMU
WM OJIM3KMMHU K (DOHOBBIM cofiepkaHusIMU ypaHa. [1pu nx oOpazoBaHMU CyIIECTBEHHOE 3Ha-
YyeHue UMEIOT JIaHIIIa(pTHO-IreOXUMUYECKHE YCIIOBUS, X0Ts, KaK noguepkuBaet J.P. boiin [2],
KJIMMaT OMpeaessieT «<He caM (DaKT 00pa30oBaHUsI MECTOPOXKACHMSI, a CKOpPEE TUIT €ro», TO3TOMY
«Hau0oJ1ee BaXKHbBIM 151 HAITpaBJIeHUS TOMCKOB (TaKUX KOHLIEHTpALIMIA) SIBJISIETCS OTpeaeIeHUE
C TEHETUYECKMX MTO3ULIMIA 61aroNMpUSTHBIX 00CTAaHOBOK pya000pa3oBaHus (MMEHHO) B TaHHOM
KJIMMaTU4eCcKoit 30He». BaxkHo oTMeTuTh 3HaunTe1bHY10 (10—15%) 1 Bce Bo3pacTaloliyio 10110
TaKMX MECTOPOXXIAECHUIA B MUPOBBIX 3aIlacax MeTajljla M BBICOKYIO UX peHTabebHOCTD [10].

B cratbe paccmaTpuBaloTCs 3aKOHOMEPHOCTH MOBEACHUS ypaHa B CUCTEME AJIbOMTUTHI U
BMEILIAIOIINN UX DAYKT — 30HA UX TUTIEpreHe3a — ruapocdepa v MpoBOAUTCS CpaBHEHME paiio-
Ha YKpanHCKUX 00BEKTOB CO CXOAHBIM paiioHoM Kananckoro mura [8]. Ha aToit ocHOBe nena-
€TCs MONbITKA OLIEHUTb PAHHEA0KEMOPUICKUIA ypaHOBOPYIHbIN paitloH KupoBorpaackoro Me-
rabjoka ¢ TOYKM 3peHus MePCIEeKTUBHOTO MCTOUHMKA MTOBEPXHOCTHBIX KOHILIEHTpALIMiA ypaHa.

O0ObeKTaMU MCCIEI0BAHUS SBJISIIOTCS MECTOPOXIEHUS YpaHa aJiIbOMTUTOBOI (hopMallvu,
pacnoJiokeHHbIE B Tpejiesiax Haubosiee MPOAyKTUBHBIX TEKTOHO-MeTacoMaThuyeckux 30H Ku-
poBorpaackoro 6joka YkpauHckoro muTa [3, 7]. KupoBorpaackast 3oHa npeacraBieHa CeBe-
PUHOBCKUM, MUuypuHCKUM (BKJIt0Yas pyaonposiBieHue O6ronHoe), CeBepo- KOHOMISHCKUM
1 FOpbeBCKUM MECTOPOXACHUSIMU. 3BEHUTOPOACKO-AHHOBCKASI 30HA MOKa3aHa Ha MpuMepe
BarytuHckoro mecropoxiaeHus. B kauecTBe camoro rnpeacraBuTesibHoro npumepa LieHTpanb-
HOYKPauHCKOTO0 paitoHa 1aHO HOBOKOHCTaHTUHOBCKOE MECTOPOXKICHHUE.
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Kparkas xapakrepucTuka 00beKTOB

M3yyeHHbIE TEKTOHO-METaCOMAaTUYECKUE 30HbI (U MECTOPOXICHMS) OTIIMYAIOTCSI CBOUM
MPOCTPAHCTBEHHBIM IMOJOXEHNEM OTHOCUTEJIbHO IPAHUTHO-KYIOJbHOMI CTPYKTYphl KrpoBo-
rpajackoro meraoiaoka. MecropoxaeHust KupoBorpaackoit 30Hbl HAaXOSITCSI B BOCTOYHOM Kpa-
€BOI YyacTu KyIloJia U JJOKaJW30BaHbI B TeTePOreHHON rpaHUTO-MUTMATUTO-THEICOBOM TOJIILIE
(MuuypuHCKOe MEeCTOpOXIeHHEe), MHOTAa ¢ mpeobiagaHueM MUrMaTutoB (CeBepHHOBCKOE
MECTOPOXKACHME) UK THEICOB ¢ alIMT-NerMaTouaHoi jeitkocomoii (CeBepo-KoHoruisiHCKOe,
KOpbeBckoe MecTopoxkaeHMs1), BOJIM3M OTHOCUTEILHO HEOOIBIINX MACCUBOB MOP(MUPOBUIHBIX
WIN aJIICKUTOBBIX T'PAaHMTOB KMPOBOTPAACKOro KoMiIuiekca. BaTyTMHCKoe MecTopoxXIeHHUe
PacooXkeHO CUMMETPUYHO TMPEIbIAyIMM B 3alagHON 4acTU KymoJia B TOJIIE MepecianBa-
HUSI MUTMATUTOB U aJIICKUTOBUAHBIX TPAHUTOB TUIIA KUPOBOTPAACKUX, C YUaCTUEM OTAEIbHBIX
IUIaCTOB THelicoB. HOBOKOHCTAaHTMHOBCKOE MECTOPOXKIEHME 3ajieraeT HeNoCPeACTBEHHO B
TPaxUTOUIHBIX TpaHUTaXx HoBoyKpanHCKOro MaccuBa, KOTOPbIE B COCTaBe 3AyKTa JOMUHUPY-
[0T; OTMEUAIOTCS TaKXKe allJINT-MerMaToOuAHbIe TPAHUTBI M OCTAHLIbI THEHCOB.

McxonHblie Mopoabl Ha BCEX MECTOPOXKACHUSIX ITPEACTABIECHBI CYLLIECTBEHHO OMOTUTOBBIMU
rHelicaMM ¢ KOpAUEPUTOM, IpaHATOM, rpadUTOM U CyJibduaamu xkeje3a, KOTOpble B 3aBUCHU-
MOCTU OT MHTEHCMBHOCTM YJbTpamMeTaMopdu3Ma MMEIOT pa3IUyHyK CTeNeHb COXpaHHOC-
TU, HO M3HAYaJIbHO OTHOCSITCSI K OJHOMY JIMTOJIOTO-CTpaTUrpauueckoMy YpOBHIO B paMKax
WHTYJIO-UHTYJIelKoi cepuu [21]. OOLMUM IJ1s1 MECTOPOXICHMIA SIBJISIETCSI TaKXKe IMPOSIBIICHUE
CUHTPAaHUTU3ALIMOHHOTO KpeMHE-KaJIMeBOro MeTacoMaTo3a B BUIE IIUPOKUX OPEOJIOB MUKPO-
KJIMHUTOB WIN Y3KUX JIMHEMHBIX KBAPL-MUKPOKJIMHOBBIX 30H MTETMaTOUIHOIO O0JIMKA U CBS3b
1LIeJIOUHOI0 MeTacoMaTo3a ¢ 30HaM1 0ObEMHOI0 Y JIMHEIHOrO KaTakija3a U COMPOBOXKAABIIIE-
ro ux auagropesa Kak CTpYKTypHOU ocHOBOI. Cpean aJbOMTUTOB, KOTOPbIE HAKJIAIbIBAIOTCS
Ha 11MaTOPUTHI, OTMEUAIOTCSI AMUIO0T-XJIOPUTOBBIE, STUPUH-PUOEKUTOBBIE, a Takke (Ha Ho-
BOKOHCTAaHTMHOBCKOM MECTOPOXKIECHNM) AUOIMCUI-TPAHATOBbIE C BOJJIACTOHUTOM [3] THUIIBI.
YpaHoBasi MuHepanu3alus CBsI3aHa, B OCHOBHOM, C MUHepaJlaMu Xeje3a (¢peppuOMOTUTOM,
aHKEepUTOM, TeMaTUTOM, MHOTJAa MUPUTOM) B COCTaBe MPOAYKTUBHBIX acCOLMALIAi, KOTOPbIE
Pa3BUBAIOTCS MO AILOUTUTAM U OTAEJISIIOTCSI OT HUX JIOKAJTbHBIMU MPOSIBICHUSIMU XPYITKUX J€-
dopmanmii.

M3oTonHBIM BO3pacT albOMTUTOBLIX MecTopoxaeHu no nanHeiM . .H. Illep6axa [3] co-
craBisier 1835—1750 muH net. BaxkHO oTMeTUTh, 4TO Ooratoe KoMruiekcHoe Bi-U opyneHeHue
pynomnposiBaeHust O0roHHoro (ceBepHbIi jiaHT MUYYpUHCKOTO T0JIST) TeM Xe aBTOPOM JIaTH -
poBaHO Kak 350 MJIH JIeT, YTO MOXKET CBUIETEILCTBOBATh O HEOAHOKPATHON MOCTAILOMTUTOBOM
pereHepaluy BelllecTBa, BKI0Uasl ypaH U €ro CIyTHUKM.

HpeBHsist (Me30301icKasi) Kopa BIBETPHMBAHUS B 3TOM YACTH LIIMTAa UMEET XOPOIIIO Pa3BUTOE
TpexXwieHHoe cTpoeHue [3, 5, 16] ¢ BeimeieHueM B BEpTUKAJIBHOM Mpoduiie (CBEpXy BHU3) 30H
MOJIHOM KaOJMHU3ALMKU WIM KAOJUMHOBOM; YACTUUHONM KAaOJMHM3ALUUU WU TUAPOCTIOIUCTO-
KaoJIMHOBOWM M HAyaJIbHOTO BbIIIEIAYMBAHUSI WM Je3UHTerpaluu. Pa3mbiTasl MOBEpXHOCTh
KOpBI ITepeKphITa NeCYaHO-NIMHUCTBIMU, C OOMIMEM YIIe(PULIXPOBAHHBIX PACTUTEIbHBIX OCTAT-
KOB, OTJIOXEHUSIMU Oy4aKCKOM CBUTHI CpeIHEro 301eHa (peuyHble auun) u 00J1ee MOJIOAbIMU
HEOreH-4YeTBEePTUUHBIMU ocagkamMu. O01Iasi MOIITHOCTb Me30-KaiHO30MCKMX OTJIOXKEHUI Me-
HSIETCS B IIUPOKUX TIpeaesiax, Hanmpumep, B paitoHe HOBOKOHCTaHTUHOBCKOIO MECTOPOXKICHUS
coctapisieT 20—120 M, TIpy MOIITHOCTH YETBEPTUYHBIX CYTJIMHKOB 5—8 M.

Kopa BbIBeTprBaHUSI aIbOUTUTOBBIX MECTOPOXIEHUI UMEET CBOIO CelM(pUKY, HO, KakK
MpaBUJIO, C COXpaHEHWEM YKa3aHHOTO CTpoeHMs. Tak, Ha MUUYypMHCKOM MECTOPOXIACHUU
oHa MaJiomouiHa (He 6osiee 5—10 M), a 3p0O3MOHHBIE OKHA B MEPEKPHIBAIOIINUX €€ OYYaKCKUX
TePPUTCHHO-YIJIMCTBIX OTJIOXEHMSIX CHOCOOCTBOBAJIIM MPOHUKHOBEHUIO KUCIOPOACOACpXKa-
IIMX BOJ, U COOTBETCTBEHHO OKMCJIEHWIO, Ha 3HAauYUTEeJbHbIe TNIyOMHBI. Haubosee aetaabHO
MpoLecChl runepreHe3a udydyeHol Ha HoBoKoHCTaHTMHOBCKOM MecTopoxkaeHuH |3, 12]. Kaonu-
HOBAas1 30Ha 3[IeCh UMEET MOLIHOCTh 5—7 M; Ha TpaHULIE €€ ¢ Oy4aKCKUM TOPU30HTOM OTYETIMBO
MposIBJCHA BTOPUYHAs CyJIb(pUan3alus ¢ 3aMellleHMeM YIJIUCTOro MaTepuraia AucyibpuiaMmu
Fe (comepxanue S nmocturaet 18%). 'mopocmioaucras 30Ha MOIITHOCTBIO 8—9 M puKcupyercs
MOCTEIMEHHON CMEHOI KAaOoJMHUTA MOHTMOPUJUIOHUTOM, HO CeLU(pUIECKO 0COOEHHOCThHIO
3TOM 30HBI ABIIsIeTCsa pucyTcTBUe cuaepura (CO, 0,6—0,8%). BaxxHo 0OTMETUTh TaKKe TPUMECH
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MmuHepaioB Fe u S B pazHbIX (popmax: MUPUT, MapKa3UT, MAarHETUT, MApTUT, BIOCTUT, PaIMO0apUT.
30Ha Ae3uMHTerpaluyd MOIIHOCTbIO 1—13 M C rOpM30OHTOM CTPYKTYPHOTI'O 3JII0BUSI B OCHOBAaHUU
npeAcTaBlIeHa U3MEHEHHBIMU aIbOUTUTAMU, B COCTaBE KOTOPBIX, HAPSIAY C PEIMKTaAMU UCXOTHbBIX
Hopoa000pa3YIONIMX U aKIECCOPHBIX MUHEPAIOB, a TAKXKe HOBOOOPA30BaHHBIX KAOJMHUTA U
MOHTMOPWLIOHUTA, BCTPEYAIOTCS BCE TE XK€ CUIACPUT, paaro0apuT, MUPUT, BIOCTUT, MAaTrHETHUT.
HuxHss 30Ha ITOCTEIIEHHO TIEPEXOAUT B TPEIIMHOBATHIE AJILOMTUTHI C COXPAaHEHUEM 1IETOYHBIX
TEMHOLIBETHBIX MMHEPAJIOB, a TAKXKE C XJIOPUTOM, TUAPOCIION0N, MOHTMOPUJUIOHUTOM, CUIEPU-
TOM, KOTOPbIE MOTYT PaCpPOCTPAHSITLCS Ha 3HAUUTEIbHbIE TTyOuHBI — 10 200 M 1 OoJiee.

OKMCIUTETbHO-BOCCTAHOBUTENIbHBIE  YCJIOBUSI TUIIEPreHHOro MMHepajaooOpa3oBa-
HUSI HA U3YYEHHOM MECTOPOXIECHUM HEOIHOKpaTHO MeHsuiuch. [Ipoduib momnaaeoreHoBOM
KOpbl BBIBETPUBAHUS, BEPOSITHO, MMeJ TMIIMYHBINA OKMCIUTEIbHBIA Xapakrtep. BciencTBue
HEePeKPHITUS KOPbl TEPPUTCHHO-YIJIMCTHIMU OTJIOXKEHUSIMU CPEIHEro 301eHa 00CTaHOBKA 13-
MEHUJIaCh Ha BOCCTAHOBUTEJILHYIO, TI0 BCEMY €€ MPOoPuio chpopMUPOBAIUCH COOTBETCTBYIO-
Le accolMalnu, BKIoyasd MuHepansl Fe?: nucynbduasl, kKapooHatsl U okcuabl. [locmeny-
[ollIee U3MEHEHKe 0a3uca 3p0o3UK C BEIBEASHUEM BEPXHETO YPOBHS KOPHI B 30HY LIMPKYISILIUNA
TPYHTOBBIX BOJ CIIOCOOCTBOBAJIO HAJIOXEHMIO HA BOCCTAHOBJIEHHbIE TOPOIbI 00JIee MOJIOAOIO
(4eTBEepTUYHOTO) OKHMCJIEHMSI, UTO IOATBEPXKIAETCS HaxoAKaMU Cyab(aToB (rumca, paguo-
Oaputa, aHrie3uta), ocdaroB, BaHAIATOB, TMAPOOKUCIIOB keje3a. MIHTepec B 3TOil CBSI3U
npeacrapiisieT 3akinodeHue W.I'. MuHeeBoli, M3y4daBllleil 30HY TUIlepreHe3a aJlbOUTUTOBBIX
MECTOPOXKACHU [3]: ecaiu MpeanosaoXuTh, YTO BeCh CBMHEL BO BTOPUUYHBIX MUHEpalaxX ypaHa
paaIuoOreHHbIN, TO MPpUOIU3UTEILHBINA pacyeT Bo3pacTa ypaHWJIbHON MUHEpaIU3alluy JaeT 3Ha-
YeHME HE IPeBHEE OJIMTOLICHA.

CoBpeMeHHbIE JaHaIIa(pTHO-IreOXUMUYECKe YCIOBUSI pailoHa YpaHOHOCHBIX albOUTH-
TOB ONpPEAEIISIOTCS UX PACIIONOXEHMEM B 30HE Mepexoda MEXIY JIECOCTENbIO M CTEIIbIO C MPO-
SIBJICHUEM HEUTpaJIbHOM OKUCIUTEIbHON THMAPOKApOOHATHO-KaJbLIMEBO-MAarHUEBOU M HeE-
TpaJbHOW OKMCJIUTENIbHON Cylab(haTHO-KaJIbLMeBO-HATPUEBOM TI'€OXUMUUYECKUX OOCTAaHOBOK
COOTBETCTBEHHO [13].

¥YpaH B aIbOMTUTAX U 30HE UX TMIIepPreHe3a

Conep:xanue ypana B pyaHoii macce. Ha n3ydyeHHBIX MECTOPOXIEHUSIX aIbOMTUTOBOM (pop-
MallMy ypaH BeleT cedsi, B 0011eM, OMMHAKOBO (TadJ. 1).

Taomma 1. CpenHee comepkaHue ypaHa (T/T) B ypaHOBBIX pydaX M BMEIIAIOIIMX ITOPOIAx
aJTbOMTUTOBBIX MECTOPOKACHUI YKPaNMHCKOTO IIKTA (B CKOOKaX MPUBEICHBI BapUaIN )

M Bwmeiaromue AJBOUTUTHI HenpowmsbiiiuieH- | IIpoMBllILIEHHBIE
€CTOPOXICHNUE
TTOPOIBI Oe3pynHble HbIE PYIbI pyabl
CeBepUHOBCKOE 6,4 (1-22) 13,0 (1-57) 197,7 (101-288) (2409,6 (341—11128)
MuuypuHcKoe 10,0 (5—15) 20,3 (7-52) 80,3 (20—180) 835,0 (325—1670)
CeBepo-
KOHOIISIHCKOE 9,2 (1-27) 15,6 (1—48) 138,8 (57—258) | 1060,5 (350—2041)
IOpneBckoe 14,2 (1-40) 25,1 (7-57) 90,1 (37—-167) 1092,0 (355—3506)
BatytnHcKkoe 15,9 (3—53) 17,9 (5—65) 142,2 (52—293) | 2060,4 (377—5140)
HopokoncranTu- 4,8 (0,5—14) 20,8 (0,4—56) 151,0 (51—248) | 1449,4 (568—4470)
HOBCKOE

Ilpumeuanue. ConepxaHue ypaHa rnpuBeneHo: it MuuypuHckoro 1 HoBOKOHCTaHTUHOBCKOTO MECTO-
poxneHuin — 1o pesyiabraram onpoboBanus I'TTI «Kuposreonorus» ¢ mcnojabp3oBaHMEM MaTepUaoB
B.®. JlamycThl; ISt OCTATBHBIX MECTOPOKIACHUM — 110 JaHHBIM FO.A. dommHa.

Bo BMemamomux rmnopojgax, Kyla OTHECEHbl THEMChbl, MUTMATUThl W TPaHMUTBI, Kak
HEM3MEHEHHbIe, TaK U MUKPOKJIMHU3UPOBAHHbIE U OKBAplLIOBAaHHbBIE, a TaKxke AUa(TOPHUTHI,
KOJIMYECTBO ypaHa BapbUpyeT OT NepBhIX I'/T 10 40—53 r/T; Takue coaepKaHMsI 3a4acTyIo yKe Ha
MOPSIIOK 1 OoJiee TTPeBhIA0T (POHOBLIE IJIS TOPOA METaTeppUTreHHOM (hopMaLiiv YKPauHCKOro
mura [1]. B anp0uTU3MpoBaHHBIX ITOPOJaX U 0€3pYAHBIX aIbOMTUTAX BHEIIHUX YaCTel pyIHbIX
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30H collepKaHue ypaHa B CpelHeM Io0 o0bekTaM Bo3pactaeT B 1,3—4,3 paza (MaKCMMaJbHO
111 HOBOKOHCTaHTMHOBCKOTO MECTOPOXKAECHMUST). B KauecTBe rpaHULIbl MEXIY OPYACHEIbIMU
U pYIHBIMU aJbOUTUTaMU (OOPTOBOE coaepxKaHue) MPUHATa KoHLeHTpauus ypaHa B 300 r/T.
Hawnbonee BbicOkKMMU ero comepxaHussMu (B cpenHeM 1o oobekTaM 0,08—0,24; B OTAEIbHBIX
obpasuax go 0,5—1,11%) xapakrepu3yloTcsl aIbOUMTUTHI C HAJIOXEHHBIMU MPOIYKTUBHBIMU
MUHEPAIbHBIMU aCCOLIMALIMSIMU, BKIOYast (eppruOUOTUT, aHKEPUT, TeMaTUT U MUHepasnsl U.
KoHTtpacTHOCTb pya (COOTHOIIEHUE CPEHUX COAEPKAaHUIA ypaHa B pylax U BMEILAOLIMX TOPO-
J1ax) TI0 HAIIIMM JaHHbIM U3MeHsieTcst oT 77—84 (FOpbweBka 1 MuuypuHka) g0 115—130 (CeBepo-
Konomnsinka n Baryrnaka), nocturas 302—376 (HoBokoHcTanTuHOBKa 1 CeBepuHoBKa). Co-
rnacHo pacyetaMm FO.I1. Eroposa [7], o crenenu KoHueHTpauuu ypaHa (K.x. U = 72) pyasl
Mu4ypruHCKOTO MECTOPOXIEHUSI OTHOCSITCS K YMCITY PSIIOBBIX. MOXHO MPEaNnoJoXNUTh, TAKUM
00pa3oM, UTO aJIbOMTUTHI C HEMMPOMBILILIEHHBIM cofepxxaHueM ypaHa (20—300 r/T) okaxyTcs B
OTBaJIaXx CO BCEMMU BBITEKAIOIIUMU SKOJOTUYECKUMMU MOCIEICTBUSIMU.

Oco060 cieayeT NomuepKHYTh HAJIMYME B PYAHBIX 30HaX pereHepupPOBaHHbBIX JOKAJIbHbIX
MPOSIBJIEHU ypaHa U COMYTCTBYIOLIMX 3JIEMEHTOB, HE CBSI3aHHBIX C aJIbLOUTUTAMU (PYAOTPOSIB-
nenue Oo6ronHoe). B Bi-U pynax atoro nposiBiieHus1 coaepxaHue U B TEKTOHMYECKON TJIMHKE
JIOCTUTaeT yparaHHoro — okoJio 15,5%, B monoce 10—20 ¢cM OT pynHOIt Xujbl KoaudecTBo U
coctansiet 0,03—0,05% [1], T.e. coU3MepUMO C MPOMBIIILTICHHBIM.

PaccMoTpeHue 371eMeHTOB-CITyTHUKOB ypaHa BBIXOAMUT 3a pPaAMKU 3TOM CTaTbW, OTMETUM
JIMIITb BBICOKME (BILIOTH 0 MPOMBIIIJIEHHBIX 3HAY€HU) KOHLIEHTpaluu B aiboututax Th, Pb,
V, Be, Ni, Mo, Zr, Ba, Sr, Zn, a Takxke (B HeKOTOpbIX 00beKkTax) Au, Ag u Bi [20].

DopMbl HAXOK/IEHHS YPaHa B PyAHOi Macce. B COOTBETCTBMM C CYIIECTBYIOILIMMM MIPEACTaBIE-
HUsIMH [17] MOXHO BBIIEIUTH YpaH B (popMe COOCTBEHHO YPAHOBBIX (IEPBUYHBIX U BTOPUYHBIX)
1 BICOKOPAAMOAKTUBHBIX aKIIECCOPHBIX MUHEPAJIOB, PACCESIHHBIN B MOPOJI0- U pya1000pa3yo-
XX MUHEpaiax, a Tak>Ke MOOMIM30BaHHBIN BTOPUYHBIMU MPOLIECCAMU.

Cobcmeenno ypanogwie Mmunepansl. B pynax 00JIbIIIMHCTBA MECTOPOXIEHWI OCHOBHAsI Mac-
ca ypaHa CBsi3aHa c OpaHHEPUTOM U YPAHMHUTOM Pa3HOM CTENeHU UBMEHEHMSI M Pa3HOTO COCTa-
Ba [3, 6, 7]. [lepBuuHas nmpupoja OpaHHepuTa, Kak OyaTo, COMHEHMIT He BBI3bIBACT, HO €CJIM Ha
BatyTrHCKOM MeCTOpOXIEHUM ero cocTaB 0J1M30K K crexuoMerpuueckomy (Ti0, 29,5—33,0%),
T0 Ha HOBOKOHCTaHTMHOBCKOM, MU4YypHHCKOM 1 0COO0eHHO CeBEpUHOBCKOM MECTOPOXKICHM -
sx conepxkanue TiO, B Hem noBeiiieHHOe (33,4—38,3%). D10, MO MHEHUIO aBTOPOB [3], MOXKET
OBITh CBSI3aHO C pPa3BUTHEM OKCUJIOB TUTaHA MTPY pa3pyllIeHUU MUHEpasia, 4YTO MOATBEPKIAETCS,
B YaCTHOCTHU, TeM, YTO Ha CeBepMHOBCKOM MECTOPOXIECHUN OpaHHEPUT 4YaCTO 00pa3yeT TOHKO-
KPUCTALIMYECKUE arperatbl B aCCOLMALIMM C OKCUIOM ypaHa (HactypaHoM). M3 apyrux Kom-
IOHEHTOB B OpaHHEpPUTE BCeX OOBEKTOB YCTAHOBJIEHO MOBBIIIEHHOE conepxkaHue PbO (1,6—
11,2%) u CaO (0,3—14,0%).

Ypauuuut B pynax BaryruHckoro 1 HOBOKOHCTaHTMHOBCKOI'O MECTOPOXKIEHUM TaKKe CO-
nepxut Pb (PbO 17,4—20,5%). Ha CeBepHOBCKOM MECTOPOXKACHUM OH (4acTO B acCOILMAIIUU
C TeMaTUTOM) TIPEACTaBICH KaJbLIMEBOI 6€CCBUHLIOBOI pa3zHOBUAHOCTBIO (CaO 11,5—11,6%:;
PbO 1,2-2,8%) u, cornacHo U.I'. MuHeeBoii [3], sSBIIeTCS MPOAYKTOM IMOCTaTLOMTUTOBOTO
BOCCTAaHOBUTEJILHOIO 3IUIreHe3a. XapakTepudysd HOBOKOHCTAHTMHOBCKOE MECTOPOXIEHUE,
®.U. PakoBuu (1985) oTmaet mpruopuTeT UMEHHO YPAHUHUTY, BbIIESSI, KAK MUHUMYM, JIBE €T0
reHepalyu: paHHIO B BUIE UAMOMOP(HBIX KPUCTAIOB B CBS3M C aJIbOUTOM, allaTUTOM, LIUP-
KOHOM 1 00J1ee MO3AHI0I0 (U IJIaBHY10) B BUJIE BKPAILJIEHHOCTU M THE31000pa3HbIX BbIICJIEHUH B
cpacTaHUM ¢ KapOoHaTaMu, aIbOUTOM, STUPUHOM, cheHoM, iioronutom. [lonuepkuBas 61m13-
KO€ BO BpeMeHM (hOpMUPOBaHNWE OCHOBHOIM MaccChl ypaHMHMUTA U OpaHHEpUTa, OHAa OTMEYaeT
Tak>ke OObIYHOE IS PYAHBIX 30H 3aMellleHWe YpaHMHUTA ypaHaTaMu, CUJIMKaTaMU U TUIPOO-
KucaamMu ypaHuwia. Ha MudypuHCKOM MeCTOPOXXACHUU YPAHUHUT HE YCTAHOBJIEH; TIpeAIoa-
raeTcsi, YTO OH 3aMelleH HACTypaHOM, KOTOPBIiA, B CBOIO OYEPE/b, B YCIOBUSIX 30HBI OKMCIICHMS
JIETKO MepexXoaUT B TUApOHAcTypaH. OTMETUM MPUCYTCTBUE HACTYpaHa M Ha IPYTUMX OObEKTax.

Oco060 crienyeT ckazaTb O HEHAJAKEBUTE, KOTOPbIM OomucaH B cocTaBe pya MwuuypuH-
ckoro, CeBepo-KoHorisgsHcKoro u BaTyTMHCKOTO MECTOPOXIEHUI KaK MEPBUYHBINA CUJIU-
kat U c cymectBeHHol npumechto Ti. JleTaabHble uccaenoBaHus [9] mokasaiu, onHaKoO, 4TO
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«HEHAJIKEBUT» ABJISETCS CMECHIO HECKOIBKMX (a3 — OKcuaoB 1 cuamrkaros U, Bkirovas ru-
JIPOHACTYpaH, yprut, KoOOUHUT, OOJITBYAUT-KA30IUT, PETMKTOBBIN YPAHUHUT, a TAKXKE aHaTa3,
PYTWJI, MAJIAKOH, T€MaTUT, TAJICHUT U caMOpOAHbIi cBUHell. [Ipennonaraercs [3], yTo aTO Mpo-
IYKT «IPEBHETr0 OKKUCICHUSI OpaHHEepUTa, HE TOJIbKO HEOJHOKPATHO 3aMEIIEHHOTO TMAPOKCU-
JlaMM 1LIECTUBAJIEHTHOIO YpaHa, HO U MCITbITABIIErO BO3AEHCTBUE IPEBHUX BOCCTAHOBUTEIbHBIX
npoiieccoB». HeT eamHOro MHEHMS M MO MOBO/Y IPYroro cujavkara ypaHa — ko duHura, npu-
CYTCTBYIOILIETO Ha BceXx 00beKTax. Ha MuUuyprHCKOM MECTOPOXACHUM KOMDOUHUT CUMTAIOT
CaMOCTOSITEIbHBIM TUITOT€HHBIM MUHEPAIOM, 00pa30BaBIIMMCS OJHOBPEMEHHO C HEHAJIKEeBU-
TOM U OpaHHEPUTOM (B accouMalru ¢ (PIOTONMUTOM, TUAPOOMOTUTOM, SMMUIAOTOM) U Tpealle-
CTBYIOLIMM ypaHUHUTY. Ha HOBOKOHCTaHTMHOBCKOM MECTOPOXIEHNM, KAK OTMEUYAJIOCh BhIIIIE,
KOo(ppUHUT BMECTE ¢ APYTUMU BTOPUYHBIMU MUHEpaJaMu ypaHa 3aMellaeT ypaHMHUT. BecbMa
MoKa3aTeJbHbIM SIBJSETCS TOT (PaKT, YTO YPAHUHUT U KODMUHUT SIBJISIIOTCS INIAaBHBIMU MUHEpPa-
JJaM¥ NIEPEOTIIOKEHHBIX Py MOJIOAOTO MposiBjieHs OGrOHHOTO.

TunuuHo runepreHHbie MUHepabl U npeactaBiieHbl Ha aIbOMTUTOBBIX MECTOPOXKIACHM -
SIX BECbMa IIMPOKO U pa3HOOOPA3HO: OKMUCIIbI U TUAPOOKUCIIBI (YpaHOBasl YepHb, TUIAPOHACTY-
paH, YpruT, Maclout, ypaHocdepur, ¢hypMapbepur); CUIUKaThl (ypaHodaH, OOJTBYAUT, Ka30-
JIUT, 6eTaypaHOTUN); pocdarsl (HUHTUOUT, OTEHUT, JIOMOHTUT, MTAPCOHCUT, (pochypaHUIIUT);
BaHaJaThl (KAPHOTUT, TIOSIMYHUT, CEHXbEPUT, PPAHCBUILIIUT).

B 3akitoueHre moguepkHeEM iBa CYILIECTBEHHbIX MOMeHTA. Bo-TiepBbIX, HAa BCEX M3YYEHHbIX
MECTOPOXXACHMSIX TPOsIBJICHA KaK MEPBUYHAs, TaK ¥ BTOpUYHAs ypaHOBasi MUHepau3aius. Bo-
BTOPBIX, OJTHU U T€ K€ MUHEPaJIbl 00pa3yloT pa3Hblie FTeHEpalli B COCTaBE HOBOOOPA30BaHHBIX 1
pereHeprupoOBaHHbBIX MUHEPAIbHBIX aCCOLMALIAA.

Bvicokopaduoakmuenwvie akueccoprbie munepansi. Ha Bcex MECTOPOXIEHUSIX pa3BUTHI LIMP-
KOH, LIMPTOJIUT, MOHALIUT, c(beH, anaTuT, pacrpocTpaHeH Takxke U-comepxXalivii UJIbMEHUT
(IaBUONT), SNIU30AUYECKN OTMEYAIOTCS OPTUT, KCEHOTUM, TOPUT.

s HOBOKOHCTaHTUHOBCKOTO MECTOPOXKACHUSI OCOOEHHO XapaKTepHbI LIMPKOH, apIliu-
HOBUT, MaJIAaKOH. YpaH B 3TUX MUHEpaaX B KOJIMYECTBE OT JAECCSATKOB U MEPBBIX COTEH I/T 10
nepBbIX % (KoadduiimeHT KoHueHTpau 10—100) uzomopdHo 3ameinaer Zr, Y, Th, T.e. BXxo-
JIUT B KPUCTAULIAYECKYIO pelieTKy. CUMTaeTcs, YTo OH MPOYHO YIEPKUBAETCS B PEIIETKE MPU
pa3pylieHun MuHepanoB. Bmecre ¢ TeM, uccienoBanusimu M.C. XomopoBckoro [3], mokasa-
Ha BO3MOXHOCTb MepepacrpeaeieHUs] 9TUX 3JIEMEHTOB, B YaCTHOCTH ypaHa, B «CKBO3HBIX» aK-
LIECCOPUSIX C BOBMOXHBIM HapylIEHUEM KPUCTALINYECKOU pellieTKM MUHEPATIOB U YaCTUYHbBIM
MepexoloM MX B pacTBOpeHHOe cocTosiHue. CpaBHEHME PEJMKTOBBIX MU HOBOOOPA30BAHHBIX
reHepalyii arnaTuTa U LIMPKOHA TIEMOHCTPUPYET pa3IMUHYIO TeHACHIIMIO (TabJl. 2): B amaTUTax
CO/Iep>KaHKe ypaHa BO3pacTaeT OT PEJMKTOBBIX FTeHepalliii B rpaHUTaX K HOBOOOPAa30BaHHBIM B
aJbOUTUTAX; B LIMPKOHAX, CHHT€HETUYHBIX AJIbOUTUTAM, HA0OOPOT, OHO CHUXKAETCSI.

HauGonbiire KOHIIEHTpallMM MOHALIMTA YCTAHOBJIEHBI B HOBOYKPaMHCKUX rpaHuTax Ho-
BOKOHCTAaHTMHOBCKOI'O MECTOPOXKIACHMSI, @ TAKXKE B UCXOAHBIX Opoaax U abobututax KOpbeB-
ckoro u BatyruHckoro mecrtopoxaeHuii. I[loBeneHue ypaHa B MOHALIUTE METACOMAaTUYECKOM
KOJIOHKM, Ha npuMepe HOBOKOHCTAaHTMHOBCKOTO MECTOpPOXIeHHUs [3], aHaJIOTMYHO TaKOBO-
MY B LIMPKOHE; B TeHEpaLMsIX aIbOUTUTOB IMTPOMEXYTOUHBIX MU BHYTPEHHUX 30H KOHLIEHTPALIMSI
2JIEMEHTA CYILIECTBEHHO HUXE, YEM B MOHAIIMTAX OLLETOYEHHBIX TPAHUTOB BHEIIHUX 30H. [1epe-
pacnpeneaeHue, o MHEHUIO aBTOPOB, MOTJIO TPOMCXOIUTh MEXIY FreHepallsIMU aK1IeCCOPHbBIX
MUWHEPAJIOB, JIMOO 1aKe MPUBOAUTH K UHTEHCUBHOMY (POPMUPOBAHUIO COOCTBEHHO MUHEPAJIOB
U, Hanpumep, Ha rpaHUIIAX YYaCTKOB C MO3AHUMU (ITOCTATLOMTOBBIMU) KapOOHATaMU U CJIIO-
JaMU, UTPAIOLLIMMHU POJIb PUBNKO-XMMUUECKUX OApPhEPOB.

HaBuauT onucaH B cocTaBe pyd MuuypuHcKoro u BatyruHckoro mecropoxaeHuii 3, 7].
OOBIYHO OH paccMaTpUBAeTCsl KakK MEepPBUYHBIN MUHEpa ypaHa, XOTsl COAepXKaHUE 3JIeMEHTa
B HEM OTHOCUTEJIbHO HEBBICOKOE, BO BCSIKOM Cllyyae, [JIsi COOCTBEHHO YPaHOBBIX MUHEPAJIOB
(U0, 7,1-12,3%). 3ato oH xapakTepusyeTcsl Haubojee BBICOKON KOHIIEHTpalMeil TUTaHa
(TiO, 49,1-53,7%) u xene3a (Fe,05 26,6—30,3%), a Takke MOBBIIIIEHHBIM KOJTMYECTBOM CBUH-
na (PbO 3,3-5,6%).
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Taomuua 2. CofepxaHue ypaHa B aKILIECCOPHBIX MUHEpaJIax IIeJOYHbIX MeTacomaTuToB HoBo-
KOHCTaHTUHOBCKOTro MmectopoxaeHus (mo M.C. XogopoBckoMy U ap. [3])

Anatut LupkoH MoHauurt
1 2 1 2 1 2 3
6—40 30-70 350—2000 120—1200 0,79—1,40 0,19-0,31 0,36

Ilpumeuarnue. KonueHrpauuu U onpeaessuinch: B anaTuTe U HUPKOHE (T/T) ¢ MIOMOILbIO peHTIe-
HodoopeciieHTHO ycTaHOBKU AP®-6; B MoHatute (UQO,, %) peHTreHOCIIeKTpaIbHBIM METO-
JIOM. ATIaTUT, UUPKOH: | — PETUKTOBBIN (CUHI€HETUUHBIN I'PaHUTaM); 2 — HOBOOOPa30BaHHbI
(CMHreHeTUYHBbIM anbouTuTam). MoHauuT: 1 — B aJIbOUTU3UPOBAHHBLIX IPAaHUTAX U AJIbOUT-
MUKPOKJIMHOBBIX METACOMAaTUTAaX BHELIHUX 30H; 2 — B PUOEKUT-3MUIOTOBBIX aJIbOUTUTAX
MPOMEXYTOUHBIX 30H; 3 — B MMPOKCEH-TPAHATOBBIX AJIbOMTUTAX BHYTPEHHUX 30H.

Ypan, paccesnnbiii 8 nopodoobpasyruUx U HeKOMopviX aKyeccopHvix Muneparax. B mnaru-
OKJIa3ax, MUKPOKJIMHE, KBaplle, KaK MOKa3aJli MHOTOYMCJICHHbIEC, B TOM YMCJI€ HAIlU, UCCIIE-
poBanus [17, 19], ypaH npuUcyTcTByeT B hOpMe OTHOCUTEILHO PABHOMEPHOI'O, B TOU MJIM MHOM
CTeIlIeHU JUCIepTrupoBaHHOIO (aToMmapHoro, no B.M. BepHaackoMy, UM MOJIEKYISIPHOIO) pac-
cestHus. Yto KacaeTcst 6uoTura, aM(@uodoJI0B U MUPOKCEHOB, TO, 110 KpaliHel mepe, ajist yactu U
B 3TMX MUHepaJlaX MpeAroaaraeTcsi CoOpolruoHHast popma; B OMoTUTE, KpOME TOTO, BO3MOXKHbI
TOHKHE BKJIIOUECHUS aKIIECCOPUEB U pa3IMUHbIE BapuaHThl u3omopdusma. Hanbosiee mpoctbiMm
00BbSICHEHUEM MOBBIILIEHHOTO KoinyecTBa U B MarHeTUTE U TEMATUTE SIBJISIETCSI TPEATIOI0XKEHNE
0 ME€XaHMYECKOM 3axBaTe ero aToMOB. DTU (popMbl BXOxKAeHUST U B MUHEpaJbl MOTYT UMETh CYy-
LIECTBEHHOE 3HAYEHUE, UCXOMAS U3 3HAYUTEJbHBIX 00bEMOB BMEILAIOIIMX («ITYCTBIX» ) TIOPOI, HE
MeHee TTOJIOBMHBI BCETO €ro KOJIMYecTBa, U3 HUX 15—25% — sto U BnosHe noaBMKHBINM [19].

Ypan, mobusuzoeannwiii emopuunvimu npoyeccamu. Bo-nepBbIX, Cloa CJIeIyeT OTHECTU TaK
Ha3bIBaeMBbIii «COPOMPOBAHHBI» (JIETKOTIOABUKHBIN) ypaH, MPUCYIINI BCEM YPaHOBBIM MECTO-
pOXaeHusIM. B 4aCTHOCTH, IIMPOKUM pACIIPOCTPAHEHUEM MOJIb3YIOTCS COPOLIMOHHBIE HAKOTLIIE-
HUS ypaHa Ha MuuypuHCKOM U HOBOKOHCTAHTMHOBCKOM MECTOPOXIECHMSIX, I1I€ OHU CBSI3aHbI
C TUIPOOKUCIIAMHU KeJie3a (TeMaTUTOM, TUAPOTETUTOM, TUIPOTEMATUTOM), LIOU3UTOM, TUAPO-
OMOTUTOM, JIEHKOKCEHOM, XJIOPUTOM U TUAPOCTIONaMU (BEPOSITHO U ¢ KapOoHaTamm) [7, 12].
BecbMma xapakTepHbl COpOLIMOHHbIE 00pa30BaHUs ypaHa U B CBSI3U C CYJIb(PUIHON MMUHEpa-
Ju3zaumein — ¢ nuputoM [17]. Hamm uccnenoBaHusi ¢ MOMOIIBIO TPEKOBOM f-pamuorpaduu
MOATBEPAUINA 3TOT BBIBOJ TAaKXe IS aIb,OMTUTOB M BMemamux nopoa CeBeprHOBCKOIO
1 BaTyTMHCKOTro MecTOopoXaeHUui. Bo-BTOpbIX, OUEHb BaXKHO OOpaTUTh BHUMAHUE Ha y4yacT-
KA MOPOSIBJICHUS MPEeNATbOMTUTOBBIX XPYNKUX AedopMalMii u auadropesa ¢ 3aMelIeHUEM
HWCXOAHBIX MUHEPAJIOB HOBOOOPA30BAHUSIMU XJIOPUTA, SMUAO0TA, KIMHOLIOM3WUTA, KaJIblIUTA,
reMaTuTa, JEMKOKCEeHa C YYETOM CAEAYIOIINX OOCTOSITENILCTB: 1) Takue oOpa3oBaHUS IIUPOKO
Pa3BUTBI HA BCEX U3YYEHHBIX MECTOPOXIECHUSX YPAHOHOCHBIX aJIbOUTUTOB, TJ€ UTPAIOT POJIb
CTPYKTYPHO-JIUTOJIOTUYECKOM OCHOBBI; 2) Oyayun Oe3pyaAHbIMU, TUA(TOPUTHI, TEM HE MEHEE,
YacTo COAEPKAT ypaH B IMOBBIIIIEHHBIX KOJTMYECTBAX — IMEPBbIC IECITKU I'/T, IPUYEM ypaH TaKUX
30H XapaKTePpU3yeTCs YBEIUUYCHUEM JOJIU MTOABUXKHBIX (hopm [20].

B uenom copbLoHHas popMa ypaHa ¢ BLICOKO MUTPALIMOHHOM CIIOCOOHOCTBIO Xapak-
TE€pHa U1l BTOPUYHBIX MUHEPAJIOB BO BCEX OJIOKaX MOpPOJ, MOMJIEXKAIIMX IKCILTyaTallMOHHOMU
BbIEMKE, C yYY€TOM BMEIIAIOIIMX TOPO, AMA(DTOPUTOB U aIbOMTUTOB (OE3PYAHBIX, CIAOOPYIHBIX
Y PYAHBIX). B runmepreHHbIX YCJIOBUSIX YpaH B TaKOW (hopMe MOXKET Jierdye BCEro NepexoauThb B
MOJBUKHOE COCTOSIHUE, CTAHOBSICh MCTOYHUKOM 3arpsI3HEHUS TTOA3EMHBIX U MTOBEPXHOCTHBIX
BOJI U TTIOUB, MPEXJEe BCETO, B yUacTKax, MPUJEralolnx K OTBaJIaM U TOPHbIM BbipaboTkam. Ho
OH MOXET M3BJICKATbCS, YBEJAMUMBAS TOJE3HBINA BBIXOJ PYIHOIO ypaHa, HalpuMmep, MpUu McC-
MOJIb30BAHMM TEXHOJIOTUI BBIIIEJIAYMBAHUS, a TakKXe, Ha MyTIX MUIrpauuu, (GOpMUpPOBATh
MOBEPXHOCTHBIE PYAHBIC KOHLIEHTPALIMU, BILIOTH 10 MPOMBILLICHHBIX MECTOPOXICHUM.

IToBenenue ypana B nponeccax BbiBerpuBanus. Hanbosiee netaabHO MpouLECcChl TMIepreHesa
YPaHOBOPYIHBIX aIbOMTUTOB onurcanbl M.I'. MuHeeBoii [ 3, 12] ni1st HOBOKOHCTaHTMHOBCKOTO U
Mu4yyprMHCKOTO MECTOPOXICHUI, HO, KaK BUAHO U3 TIPUBEICHHBIX BbIILIE MAaTEPUAIOB IO (pop-
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MaM HaxOXIIeHUs ypaHa, OHY MPOSIBJIEHbI Ha Bcex 00beKkTax. Hanpumep, B ipeaenax MudypuH-
CKOI'0 MECTOPOXKICHMUS TIEPBUYHBIX Py B UMCTOM BUJE, O€3 CJIE0OB OKUCIEHUSI, HE BCTPEUEHO,
XOT$I B IPUITOBEPXHOCTHBIX YACTSIX PYAHBIX 3aJI€XKel BIIOJIHE MOTYT MPUCYTCTBOBATh MEPBUYHbBIC
MuHepaibl [7]. Huke npuBeneHa KpaTKasl XapaKTepUCTUKA pa3IMUHBIX 110 MOPGhOJIOTUH, Bpe-
MEHHU 1 YCIOBUSIM (DOPMUPOBAHUS MPOSIBICHUI 30HbI TUIIEpreHe3a, B OCHOBHOM Ha MpuMepe
Ha3BaHHbBIX MECTOPOXICHUA.

Jlpesnsas (me3o30iickas) cocmasasrouas (Kopa BbIBETPUMBAHMSI) B M3YYEHHBIX ydacTKax
WMEET TPEXWIEHHOE CTpoeHue. BepXHsIsi 4acTh MOXET COXPaHSTh PEJIMKThI TPUMOBEPXHOCTHBIX
30H YpaHOBOIo oboraiieHusi, HO 0ObIYHO MHTEHCUBHO MpeoOpa3oBaHa MO3AHUMU (HEOTEH-
YETBEPTUYHBIMU) MPOLECCAMU OKUCJICHUST U BBIIIEIAUMBAHUS C 3aMellleHUeM OpaHHepuTa U
MPOIYKTOB €ro pazjaoxeHus rugapookuciamu Fe. [IpoMexyTouHast yacTh XxapakTepHa Il BCex
aJTbOUTUTOBBIX MECTOPOXIEHUM M TIpeAcTaBieHa THIPOKCUIHO-CWIMKATHBIMUA YpPaHOBBIMU
pynaMu. bpaHHepUT, ypaHMHUT M HACTypaH IO KpasiM PyIHbBIX TeJl 3aMeIaloTCs] BTOPUYHBIMU
MUHepagaMu: OpaHHEPUT — cMecsaMu okeunos (rugpokcunos) U, Pb, Ti (aHartas) u onana,
BTOPUYHOIO YypaHWHUTA, KBaplla, reMaTuTa, rajJieHUTa; YpaHUHUT U HACTypaH MpU AajJbHEu-
1LIEM OKUCJIEHUM TMAPATUPYIOTCS ¢ 00pa3oBaHMEM IMAPOHACTypaHa U yprurta. B HrkHel yactu
no ruapokcuaam U pa3BUBaIOTCS CWIMKAThI ypaHUIa — 6eTa-ypaHOTWII JiMOo ypaHodaH. Co-
IJIAaCHO 3KCIepuMeHTaabHbIM AaHHbIM W.I'. 2Kunbsuosoit u ap. [3], Bce rugpokcunbl U, OGeTa-
YPaHOTWJI ¥ ypaHO(MaH MaKCMMaJIbHO YCTOMUMBBI B pacTBopax ¢ pH 5—7, Ho ypaHodaH MoXeT
OBITh TAKXXKE YCTOMUYMBBIM M B LIEJOYHBIX Cpelax, 0oyiee XapaKTepHbIX TSI OOJbIIMX TJyOWH.
Boo0ii1e xxe ypaHoBble MUHEPaJIbl, OTHOCUMbIE K 30HE TUIEpreHe3a, ONMcaHbl Ha IyOMHax 10
1000—3500 m.

Yuacmku (nocaecpednesouernosoeo) npunosepxHocmMHO20 YpaHoeoeo oboeaujeHus B KOpE
BBIBETPUMBAHMSI COXPAHWJIMCh Ha €IMHUYHBIX 00bekTax. B mpenesax HOBOKOHCTAaHTUHOBCKOTO
MECTOPOXXIACHMSI OTMEUAIOTCs IBa YPOBHS KoHIeHTpauu U. BepxHuii ypoBeHb ¢ HACTypaH-
kodduHuToBbIMM pyaamu (U 0,2—0,4%) pacrosiokeH B MOAOIIBE YIJIUCTBIX OTJIOXEHUI maje-
oreHa Hajl 30HOM cyb(uaHoro odoraiieHusi. Huxxuuii ypoBeHb ¢ MeHee 60raTbiIM HUHTUOUT-
HacTypaH-KOG(GUHUTOBBIMUA pPyAaMU PACIMOJIOKEH B IIOAOIIBE KOpPbl BbIBETpMBAHMUS, Ha
BBIILIEJIOYEHHBIX ATLOMTUTAX, B y4aCTKAX, CJIOKEHHBIX CUAEPUTOM U MOHTMOPUJIZIOHUTOM.

TunoMoppHBIMI MUHEPATAMU 3IECh ABJISIOTCA OKCUIBI, CUIUKATHI U ocdaThl U (Ha-
cTypaH, KOQMUHNAT ¥ HUHTMOMT); OKCUIBI M KapboHaThl Fe?* (MarHeTur, BIOCTUT, IKOOCUT U
CUIIEPUT); CyJIbbUIbI (TUPUT, MAPKA3UT, TAJIEHUT); CAMOPOAHbIE JIEMEHThI (M€/lb, BUCMYT, 30-
JIOTO); OKCUIbI Zr (Tak€paHUT) W MIMHUCTbIE MUHEpasbl (KAOJUHUT, MOHTMOPWUJIJIOHUT, TU-
npocitoaa). PenukroBble MUHEpPaIbl MPEACTaBIeHbl OpaHHEPUTOM, IMPKOHOM, WJIBMEHUTOM,
KBapleM, MOJEBbIMU LIMAaTaMU, XJIOPUTOM. Takoii KOMIUIEKC MUHEPAIOB B COUETAHUM C Opra-
HUYECKUM T'YMYCOBBIM BEILLIECTBOM, CBUACTEIBCTBYET O MPOSIBJIEHUU MHTEHCUBHOT'O BOCCTAHO-
BUTEJIBLHOTO 3MUIeHEe3a, CBI3aHHOTO C YIVIEPOACOAEPKAILMMU OTJIOKEHUSIMU TMajeoreHa. DToT
BbIBOJI, M0 MHeHUIO0 W.I. MuHeeBoii, moATBepKaaeTCcsl HaX0AKaMW HUHTMOUTA U BlocTuTa. s
00pa3oBaHMsI HHHTMOUTA, B YAaCTHOCTH, TPEOYIOTCS YCIIOBHUSI, COUETAIOI1€ BOCCTAHOBUTEIBLHYIO
00CTaHOBKY U KHCJIYIO Cpely, 1 BO3HUKAIOIIME TOJIbKO MPU HAJIMYMU OPTaHWYECKOTO BellleCTBa
u cyibduaoB. [1apareHe3uc HUHIMOUTA ¢ MAPKA3UTOM CBUIETEIBCTBYET O TOCTATOYHO KUCIOM
cpene, CUJIbHBIM BOCCTAHOBUTEJIEM CITYKUT YIe(PUIIMPOBAaHHOE paCTUTEIBLHOE BELIECTBO. B co-
cTaB 3TOro MuHepasa BxoasdT Takxke P u TR, ux mocTaBisioT (Mpu BbIBETPUBAHUM ) AJILOUTUTHI C
conepxanuem P 1o 0,3—0,45%, 3a cueT amaTvTa 1 MOHAIIMTA, T.€. 3TU aKIIECCOPHBIE MUHEPAJIbI
BIIOJIHE MOJIBEPraloTCs pa3pyllieHnI0. BIoCTUT B cpacTaHnu ¢ IKOOCUTOM 00pa30oBaJics MPU pas-
pPYILLIEHUU MarHeTUTa TaKXXe B BOCCTAHOBUTEIbHbBIX YCIOBUSIX.

Heocen-uemeepmuunvie 30HbL  OKUCAeHUs TIPOSIBJIEHBI Ha BCEX MECTOPOXICHMSIX
YPAHOHOCHBIX aJIbOUTUTOB, XOTS Y UMEIOT CIielIM(PUKY B 3aBUCMMOCTH OT CTPOCHMSI M COCTaBa
nociaeaHux. Haubosee nmojHo oHM u3ydyeHbl HA MUYYypUHCKOM MECTOpPOXIeHUHM [3] B mpeneax
OTKPHBITOI MoJioro3ayieralolieii pyaHoi 3ajexu Ha HeOombioi (60 M) rryouHe. OKUCIEHUIO
¢ (hopMrpoBaHKEM CUJIMKATHO-CIIOAKOBOM MUHEPAIM3AUU TTOABEPIJIUCH PYIbl ydacTKa MpU-
MOBEPXHOCTHOTO YPaHOBOTO OOOTallleHUs C CyIb(PUIaMu U OpraHMYECKHUM BEIIECTBOM TUIIA
OIKMCAHHBIX BbIIE. MoJiofast 30Ha OKUCJIEHUST COAEPXKUT ocdarbl, BaHAAAThl, CUJIMKAThl U
okcuapl U a Takke BaHanMHUT, TMAPOOKKCIbl Fe*' (rugporetut, retur), cynbdarsl (TUIC,
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paauobapuT, aHMIE3UT MO TAJIEHUTY) UM IIMHUCTbIE MUHEpaIbl (KAOJUHUT, THAPOCITIONA).
PennkThl paHHEro BOCCTAHOBUTEJBHOIO 3IMI€HE3a IMPEACTaBJIeHbl OKCHIAMW M CUJIMKaTa-
mu U* (HactypaH u koddUHUT), cyiabdunamu (MUPUT, MAPKA3UT), a TAKKE OPraHUYeCKUM
BelecTBoM. J1oJis1 Cyab(UI0B OTHOCUTENIBHO YPAHOBBIX MUHEPAJIOB TOBOJIBLHO BhICOKa. Dop-
MUPOBaHNE 30Hbl OKUCJIEHUS HAaUMHAETCSl OTJIOXEHUEM BTOPUUYHBIX (pocdaToB — pacTBOPHI
MOBBIIEHHOW KUCJTOTHOCTU aKTUBHO BO3/I€MCTBYIOT Ha paHHKE (hochaThl (amaTUT U HUHTUOMUT)
¢ mocaeaytomuM ocaxaeHueM U (Bmecte ¢ P) B okucienHoit popme. I1pu noswimenuu pH no
7,0—8,5 Bcien 3a ¢pocdaramu B IyCTOTAX BbIlleJIauMBaHUs AJIbOMTUTOB OTJIAraloTCsl BAHAIATHI,
KOTOpbI€, B CBOIO OUEpE/lb, 3aMEIIAIOTCSI CUJIMKAaTaMM ypaHWJa.

XapaKTepHOI 4YepToii TMPUITOBEPXHOCTHBIX PYI SIBISIETCS CMEIIEHHWE MapareHe3ucoB
YPaHOBBIX MMHEPAJIOB BCEX 30H Ha OAHOM YPOBHE (TEJECKONMUPOBAHMUE), YTO MOXKET CBUIE-
TEJbCTBOBATh O OBICTPOM U HEIABHEM MEPEMEILICHUM YPOBHS TPYHTOBBIX BOJ KaK MPEIsTCTBUA
(bopMUpOBaHMIO XOPOIIO MPOPAOOTAHHOM 30HBI OKMCJIeHUs. [1oTHOrO OKMCIeHUsT B MPUIIO-
BEPXHOCTHOI 30HE HET; Hapsiiy C TUMMMYHBIMU MPEACTAaBUTEISIMU 30HbI OKUCJICHUS, HAOI00a-
I0TCSI MUHEPAJIbl-MHAUKATOPbI MPEIIIEeCTBYIOIIMX MTPOLIECCOB BOCCTAHOBUTEIBLHOTO SIIUTEHE3a.
BoccraHoBneHue ypaHa B CBSI3U € CEPOBOAOPOAHBIMU U KApOOHATHBIMU OapbepaMu (B BEpXHeEi
Y HYDKHEH Y4acTsIX KOPbl COOTBETCTBEHHO), MO-BUAMMOMY, MIPOUCXOAMIIO HA BCEX MECTOPOXKIE-
HUSIX aTbOUTUTOB. CJIeICTBMEM Xe BO3/1€HCTBUSI HEOTEH-YETBEPTUUHBIX ITPOLIECCOB OKUCICHMUS
1 9PO3UM 3a4aCTyI0 ObLIO pa3pylleHre YIIMCTBIX OTJOXEHUIA CpEeAHEro 301eHa U 30Hbl ypaHO-
BOTr'0 O0OTAILICHHUS.

[TpeobpazoBaHre MUHEPAIBHOIO COCTAaBa YPAHOBBIX PYA B TMIIEPI€HHbIX YCIOBMSIX, CO-
rnacHo W.I'. MuHeeBoii [12], xopollio yBsA3bIBae€TCsl C 30HAJABHBIM pacrpeaeieHueM B pa3pese
pyaHbIX 3anexeit (o seprukanu) U, Ra u 2°°Pb. B npunoBepXHOCTHOI YacTH PyIHBIX TEJ B 3a-
BUCHMOCTHU OT COXPAaHHOCTH OTJOXEHUIA CpeHero so1ieHa (0y4yaKCKMii TOPU30HT) MOXET IPo-
SIBUTHCSI BOCCTAHOBUTEJIbHBIN AMTMTIeHE3, MPUBOASAIIMI K o0oraiieHuto nopoa ypaHom (U>Ra, B
€IMHUIIAX aKTUBHOCTH), WJIM OKUCJIUTENbHBIN ¢ BbIHOCOM ypaHa (U<Ra). [Ipeobaagaet BbIHOC
U, otHowenue Ra/U caBunyTto B onb3y Ra (>2). PaguorenHas no6aska 2*°Pb >50 r/t1. I'1y6-
ke (Ha ypoBHE aJIbOUTUTOB (DyHIAMEHTa) yCTaHABJIMBAETCS PABHOBECHOE, WJIM OJIM3KOE K paB-
HOBECHOMY, COOTHollIeHre pagroaaeMeHToB (Ra/U~1). PanguoreHHast no6aBKa CBMHIIA MOXET
WMETH MOJIOKUTEIbHOE WM OTPULIATEIbHOE 3HAYEHUE; BOBMOXEH KaK BBIHOC, TaK U MIPUBHOC
ypaHa. C yBeanueHueM rinyouHbsl oTHoumeHue Ra/U nmocreneHHo capuraercs B mojib3y U (ot 1
1o 0,85—0,77); panroreHHast 1o6aBKa CBUHIIA XapaKTePU3YeTCsl BBICOKUMU OTpULIATEIbHBIMU
sHaueHuaMU (2%°Pb ot -94 10 -800 1/T). ABTOp CBA3BIBAET 3TO U3MEHEHUE C YBEJIMUEHUEM KOH-
LICHTpaLMY YpaHa ¢ INIyOMHOM 3a CYeT MPUBHOCA €r0 ¢ BEPXHUX YPOBHEW MECTOPOXACHMUS. YBeE-
JIMYEHHE €ro COolep>KaHUs MIPU 3TOM HE KOMITIEHCUPYETCSI PaMOT€HHBIM CBUHIIOM.

B kauectBe mnpumepa HepaBHOMepHoro pacrnipeneneHuss U u pamuoreHHoro Pb B
YPAaHOBOPYIHBIX aJbOMTUTAX, CBI3aHHOTO C HApYyIIEHUEM pPaBHOBECHUSI MEXAY OTUMU
aJIEeMEHTaMM, TPUBOAMM (parMeHT paspe3a MUMUYPUHCKOTO MeCTOpoXaeHus (Taba. 3).
ZKupHbIM 1IpUdTOM BbIIEIEHBI TPOMBILILIEHHbIE pyabl. Tabauia 1IeMOHCTPUPYET NPUCYTCTBUE
B pa3pe3e pyAHOI 30Hbl AJILOUTUTOB C PAaBHOBECHBIMU U HapylieHHbIMU U-Pb oTHoO1IEHUSI -
mu. [1pu 3TOM OTMeUaroTcsl CONMMKEeHHbIe ydacTKu ¢ AeduunuTtom Kak U (207—209 M), Tak u Pb
(199—200 M), yTO CBUAETEIBCTBYET O MepepacpeicIeHUH B 30HE PyTHOTO BEIIIECTBA B ITOCTaJb-
OUTHUTOBOE BpEMSI.

Ta6muua 3. Pacnipenenenue U, Th, Pb 1 ero n30TonoB B aJiIbOMTUTAX pyaAHON 30HbI MUUYypUH-
ckoro MectopoxaeHus (ckB. 593, nanusie onpob6oBanus I'TTI «Kuposreonorusi»)

Tnyouna, | PO | P | pp¥® Pb>* u | T™ | P
M % r/T
48-72 | 27,6-30,1 | 19,8-21,2 [ 47,3-51,6 | 1,0-14 | 7-12 | 08-14 [ 15-28
72-95 | 32,5-41,0 | 17,6-20,1 | 40,0464 | 1,0-1,4 | 2128 | 13-2,0 | 16-32
101-106 | 66,6 13,4 19,4 0,6 80 0,9 34
110111 | 44,0 17,3 37,7 1,0 2 1,1 15
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TnyGuHa, Pb2’ Pb2"’ Pb?%® Pb2 U Th Pb

M % /T
111-113 83,3 10,6 5,9 0,2 89 1,2 177
113—117 | 61,7-62,0 | 14,5—14,7 | 22,7-23,2 0,6 61—62 1,0-1,6 21-24
119—120 80,8 9,7 9,3 0,2 360 3,8 94
120—122 85,1 9,8 4,9 0,2 890 2,8 180
139—154 31,8 20,2 46,7 1,3 18 1,6 24
161-169 | 45,2-46,3 | 16,9—18,2 | 34,3-36,8 | 1,1—1,2 16—48 1,5-1,8 7-28
169—174 33,4 19,3 46,1 1,2 12 1,7 14
183—188 34,3 15,1 49,7 0,9 52 0,7 13
191193 | 87,0-87,2 | 9,4-10,3 | 2,6-3,3 0,1 1490—1670 | 2,8—3,8 | 240-575
195-197 | 76,5-86,4 | 8,5-11,6 | 4,9—-11,2 | 02-0,7 | 710-840 | 1,7-4,3 | 129-139
199—200 82,1 9,7 7,6 0,6 325 2,0 49
200—-202 | 79,0—-82,3 | 10,7-11,9 | 6,4-8,6 | 0,5-0,6 | 480750 | 2,1-2.4 | 158—191
204-207 73,4 10,1 16,1 0,4 180 1,5 30
207-208 76,2 11,1 12,2 0.5 42 1,3 810
208—209 78,1 11,6 9,9 0,4 20 2,0 194
209-210 73,9 11,2 14,3 0,6 140 2,0 31
211-217 | 43,8—52,0 | 16,4—17,9 | 30,9—-37,3 | 0,7—1,0 17-29 1,0-2,2 6—30
223-225 63,6 13,2 22,4 0,8 97 1,4 23
227-229 60.6 13,2 25,3 0,9 32 1,0 6
256—258 40,0 18,6 40,3 1,1 16 1,0 5
261-289 | 33,4-36,8 | 17,8—19,4 | 42,7-47,6 | 1,1—1,2 7—-10 0,5-1,7 5
290-297 29,6 19,5 49,5 1,4 13 1,6 11

Ilpumeyanue: XVpHBIM HIPU(TOM BbIACIEHBI 00pa31bl KOHAWIIMOHHBIX YPAHOBBIX PYII.

C yuetrom B3auMocBs3u U u CO,, KaKk BaxXHEHIIero reoXMMUIECKOro (akropa TMapo-
TepMaJbHOIO YPaHOBOPYIHOTO Ipolecca [14], nmepepacnpeneaeHue ypaHa B YCIOBUSIX TUMEP-
reHeza M.I'. MuHeeBa Takke CBSI3bIBA€T C KapOOHATHOU cucTeMoil. OTMedasi LHUKJIUYHOCTh
MPOLECCOB KOHLIEHTPAllMM U BbIIIECIAYMBAHUS ypaHa, KaK U (yHLMOHUPOBAHUS OyhepHOM
KapOOHATHOW CHUCTEMBbI, BIUSIOLIEH Ha MOABMXKHOCTb, IEPEHOC, OCAXICHUE, PACTBOPEHUE U
MEePEOTI0XKEHUE 3JIEMEHTA, aBTOP MpPeAroaraeT NposiBJeHe CBOe0Opa3HOro KpyroBopoTa Ui
LIMKJIa YpaHa, KOTOPBIi MPOSIBJISIIICS HEOTHOKPATHO, HAUMHAS C TIPOTEePO30s1, U, BEPOSITHO, CBSI-
3aH ¢ 3aKOHOMEPHBIM MOAHATUEM IIIUTA U CHUKEHUEM YPOBHSI TPYHTOBBIX BoA. «Habmrogaembie
B HACTOSsIIIee BpeMsl KOHLIEHTPALlMU ypaHa U COITYTCTBYIOIIMX KOMITIOHEHTOB... HEOJHOKPATHO
npeoOpa3oBaHbl U MPOIOJIKAIOT MPeoOpa3OBbIBATHCS, CIOCOOCTBYS (DOPMUPOBAHUIO (HOBBIX)
PYIHBIX 3a71€XKEH».

DTO MOATBEPKIAETCS TEM, YTO HAa Y KPAMHCKOM LIIUTE YCTAHOBJIEHO HECKOJIBKO 3ITOX KOPOO-
Opa3oBaHUsI, HAUMHAsI C IO3IHET0 IIPOTEPO30s1, YeMY CITOCOOCTBOBAIM OTHOCUTEJIbHO CTAOMIIbHBI
TEKTOHWYECKUI peXXUM, IajieoreorpamuecKue ycJIOBusl, a TAKXKe CBOAOBAs CTPYKTypa LICHTPaJlb-
Holt yactu mwmTa. [lociaenyroniye MHOrO3TalHbIe 3pO3MOHHbBIE TIPOLIECCH 3TOr0 CBOJA IPEIsIT-
CTBOBAJIM HAKOIJICHUIO MOIIHBIX TOJIIII 3JII0BUSI, U B HACTOSIIEE BPEMST KPUCTALINYECKOE OCHO-
BaHME TMePEeKPHIBAIOT INIABHBIM 00pa30M Me3030MCKHe KOPbI, a PeJIMKThl OCTATOYHBIX KOp Oosiee
JPEBHET0 BO3pACTa COXPAHUJINCh JIMIb HAa CKJIOHAX IIUTA U B HEKOTOPBIX IETTPECCUOHHBIX CTPYK-
Typax. B leHTpaibHOM YacTy 1IMTa, MTOMUMO TUIOIIAIHBIX KOP BEIBETPUBAHUS, PACIIPOCTPAHEHBI
JIMHEHbIE KOPbI, C(OOPMUPOBAHHBIE B 30HAX TEKTOHUYECKMX HAPYIIEHU, OJIarONpUSTHBIX IS
LIMPKYJISIIUU Y TTyOOKOTO MPOHUMKHOBEHUSI TOBEPXHOCTHBIX BO/I.

XapakTtep pacnpeneineHusi U B Kope BbIBETPUBAHUST YYTHOBO-O0€pIMYEBCKUX TPAHUTOB
Y MUTMATUTOB IOr0-3aMagHoi YacTh YKPaWHCKOTO IIUTa [5], HEe TOJBKO JaeT MpeacTaBIeHUe
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O MOBEACHUU €r0 B KOPE B aHAJOTMYHBIX YCIOBUSIX, HO U MO3BOJISIOT OLIEHUTh KOJUYECTBEH-
HYIO CTOPOHY ero murpauuu. Ilo JaHHBIM YIOMSIHYTBIX aBTOPOB, ISl BEPXHEW 30HbBI KOPbI
XapaKTepHbI OKUCIUTEIbHBIE ciabokucibie (pH = 6,0—6,5) ycioBus; 1Uish HUDKHUX, HAUUHAS C
HU30B TMIPOCTIOIUCTO-KAOJIMHOBOIM 30HbI, KOTOPAsl YaCTO COBIAAAET C 3¢PKATOM TPEIIMHHBIX
BoII, Oosiee BoccTaHOBUTebHBIE HIea0uHble (PH = 7,5—8,0). [loBeneHue ypaHa, Kak 1 Ipyrux
2JIEMEHTOB C NMepeMeHHOI BajieHTHOCThIO (Mn, Mo, V, Be), xapakTepu3syeTcsi CXOAZHBIMU Yep-
TaMU: BBIHOCOM M3 30HbI OKMCJIEHUSI U OTHOCUTEIbHBIM BpEMEHHBIM HAKOIIJIEHUEM Ha BOCCTa-
HOBUTEJbHOM Oapbepe B MPOMEXYTOUHbIX 30HaX. Haim pacuetsl (Tadi. 4) Moka3blBaloT, 4TO
npu 3ToM U BO Bcex 30HaX BeAeT cebsi, KaK 3JeMEHT MOABUKHbBIN, CKJIOHHBIN K pacCesiHUIO,
Mo BeJWYMHE KO3(DdUIlIMeHTa TeOXMMUYECKON MOABMKHOCTU OH, NEUCTBUTEJbHO, OJU30K K
Mn, Ni, Co, Cr, V, Mo, a takxxe Ba [16]. JIoJis1 BBIHECEHHOTO M3 pa3HbIX 30H YpaHa COCTaBJISICT
25-42% (0,11—-0,19 r/m?), Oyayuu B aGCOIIOTHOM BLIPAKEHUU MaKCUMAJILHOM B KAOJMHOBOW
30H€, XOTS JMHAMKKAa BbIHOCA, CKOPEE BCEro, OT HMXKHEI 30HBI K BEpXHE U3MEHSIaCh. Xapak-
Tep reOXUMUUYECKMX MOKa3aTesiei, a TakxKe COOTHOILIEHNE BHIHECEHHOIO ypaHa ONnpeaessieTcs
TaK>Ke YaCTUUHBIM (BPEMEHHBIM) OCaXKI€HWE JIEeMEHTa B HYXKHUX 30HaX KOPbl Ha (hOHE 0OIIIETro
BbIHOCA.

Taommna 4. [ToBeneHue ypaHa B KOpe BbIBETPUMBAHMSI TPAHUTOB YKPAUHCKOTO IIUTA (B OCHOBY
pacueToB nojoxeHbl gaHHbie FO.I'. I'epacumoBa u ap. [5])

30HEBI KOPHI O6LeMH1)13171 Coz[eprgHMe Kk Ki BBIHCCCHI-BIBIFI BoiHeceHHBIM
BBIBETPUBAHUsS | BeC, I/CM U, 10%% U, r/m U, %
1 1,58 0,07 0,58 2,37 0,19 41,7
2 1,81 0,09 0,75 1,89 0,14 25,0
3 2,35 0,08 0,67 1,75 0,11 33,3
4 2,50 0,12 1 1 — -

Ilpumeuanue. 30Hbl KOPbI BbIBETpUBaHUS: 1 — KaoJWHOBAS; 2 — TUIPOCTIOAUCTO-KAOJUHOBAs; 3 — ne-
3UHTEerpaluu; 4 — MarepuHcKux rnopoa. Kk — koauumneHT KOHUEHTPAUWU UKW OTHOIIIEHUE CPeHe-
ro coAepxKaHus BJIEMEHTA B TOM WM MHOI 30HE KOPHI BEIBETPUBAHUS K CPeIHEMY COIEPKAHUIO 3TOTO
BJIEMEHTA B UCXOJHBIX KPUCTAJUTMUYECKUX TTopoaax; Ki — Koa(pULMeHT reoOXuMHUIeCcKOil TTOABMXKHOCTH
aJIeMeHTa OTHOCUTeNbHO Ti, cormacHo [16].

CreneHb HACBIILIEHHOCTU TJIMHUCTBIX MMHEPAJOB YpaHOM pa3jMyHa, KaK pa3jiM4Hbl U
(opMbI BXOXKIEHUS 2JIeMeHTa B 3T MUHepaibl [23]. OCHOBHOE KOJIMYECTBO MaJIOMOABUXKHOIO
(katuonHoro no B.B. Illepoune) U conepKuUTcs B KAOJUHUTAX U KAOJTUHU3MPOBAHHBIX TMIPOC-
monax ¢ pH cpensr 5,0—6,5. ITonBuxkHbIi (aHMOHHBINM) U KOHLIEHTpUPYETCs TUAPOCTIOAAMU U
rajuryasutaMu, KOTOPbIE pa3BUBAIOTCS B YCIOBUAX CIA0OIIETOYHON 1 OJIM3KOM K HEUTpaTbHOMU
cpene ¢ pH 6,0—9,0. AncopOrus coeauHeHUI (THAPOOKUCIOB) YpaHa ITMIPOOKHUCIaAMU XKeJle3a
orpeesieTcsl 3HaKoOM 3apsiaa nociaenHux [24]. Eciu ruapookuch xese3a 3apsikeHa MoJIoXKU-
TeJIbHO, OHA aKTUBHO OCAXIAeT 3JIeKTpooTpuLaTeabHble ruapookucisl U™ u Mn*". Eciu xe
TUAPOOKMCH KeJjie3a Ha TIOBEPXHOCTU MMeeT Tpeobaanatoimre OH™ aHMOHBI, T.€. KOJJTOWIHAS
yacTulla TMaApooKucH Fe HeceT oTpuliaTesbHbIN 3apsi, TaK1ue JMMOHUTBI ypaH HE colepKar.

Tlosedenue U 6 sodax. IlpoBenennoe 0. H. JlemuxoBbiM 1 H.A. Buktoposoii (uiojib 1978)
OIpoOOBaHME BOJHBIX MCTOUHMUKOB (CaMOM3JIMBAIOIIMXCSI CKBaXXMH, KOJIOALIEB, POAHMKOB
U MaJIbIX BOJIOTOKOB) paiioHa KupoBorpana (ceBepHas cTemHasl 30Ha), okasajuo, 4yto 19 uc-
TOYHMKOB 13 31 XapaKTepu3yrTCsl THAPOKApOOHATHBIM JIMOO TUIPOKAPOOHATHO-CYIb(ATHBIM
COCTaBOM BOJ (B OJHOM KOJIOJLIE BoJa OIlpelesieHa KakK ruapokapOoHaTHO-XJIo0puaHas). Bome
OCTaJIbHBIX 12 MCTOYHMKOB MPUCYIIL CYIb(MDaTHbIN, XIOPUAHBINA MM CMeIIaHHbIN cocTaB. M3 Ka-
THOHOB IpeodIaaloIuM pazBuTueM nosb3yeTcs: Ca (17 uCTOYHMKOB), MEHee XapakTepeH Na
(10), Mg ycTaHOBJIEH TOJbKO B 4 (B 3 U3 HUX BOJbI XJIOPUIHBIE). DTU MaTepuasbl MOATBEPXKIa-
10T MPOSIBJIGHHOCTh B 9TOM pailoHe 4epT Kak JIECOCTEITHOTO, TaK M CTEIHOTo JaHamadTos [13].
3HaueHus1 pH Boa iecocTenmHoOM 1 CTENHOM 30H (B rpaHMIIax, MokazaHHbIX b.d. MuiikeBuuem)
onpeneneHsl FO.H. JlemuxoBbiM miist 89 nipo6 B nipeaenax 5,0—8,0. B cpennem pH Boa crenHoro
JaHamadTa HeCKOJIbKO BHIIIE IO CPAaBHEHUIO C JIECOCTEIbIO: 6,6 110 42 UCTOYHMKaM U 6,1 1o

40



47 ucrouHukaM cootBeTcTBeHHO. Illeounbie Boabl ¢ pH 7,5—8 ycraHoBieHbI B pekax FOXXHBI
byr, Yepnbiii Tamnbik, MHTyIen 1 psiie KOJOALEB MO 10KHOMY (0oJiee 3aCyLIIMBOMY) OOpam-
JIEHUIO YPaHOBOPYIHOTO pailoHa, a Takke BOJIM3U BaTyTMHCKOro MeCTOpOXXAeHUsI, BCEro 8 hcC-
TOYHUKOB.

ConepxxaHue aeiitepusi, cyas 1mo uaMmepeHusiM 8D Boabl 167 UCTOYHUKOB paiioHa, MEHSI -
eTCcs B 0YeHb IIMpokoM auanaszoHe (-101...-54, B cpeaHem -82,7%o). YcTaHOBICHHAS TCHICH-
1Msl 06JIerYeHUsT BOMIbI IO IEUTEPUIO B PsITy MOBEPXHOCTHBIE BOIOTOKM — KOJOMALBI TTyOUHOM
2—35 M — cKBaxXuHbI TyOUHOM 10 350 M MOXeT ObITh OOBbsICHEHA IBYMS 2 deKTaMu: Ucrape-
HUEM YacTH BJIaTM Ha TTOBEPXHOCTU M/WJIM 3aMa3IblBalolIMM BOIOOOMEHOM Ha riyouHe. To u
JPYroe CJIeyeT YYUThIBATh IPY T’MIAPOreOXMMUYECKOM MOHUTOPUHTE paiioHa. BaXkHO OTMETUTH
OTJINYME I1IeJIOYHBIX BOJ 10 U30TOIMMHOMY COCTaBy Bojgopona. Tak, cpenHee 3HadeHue 8D H,O
(%0) yxazaHHbIX 8 ncTouHUKOB ¢ pH 7,5—8 paBHo -74,7 (-88...-62). HeiiTpaabHble M KUCIIbIC
Bonbl (pH 5—7) ocTanbHbIX 78 ICTOUHUKOB XapaKTepU3YIOTCS B cpeHeM Ooiee JIeTKo (1o Bo-
nopony) Bomoii: -82,6 (-101...-54); pa3Hulia Mexxay HeidTpaibHbIMU (6—7) 1 KuciabimMu (4,5—5)
BOJIaMU HECYIIIECTBEHHA.

HMHrtepec npeacTaBisieT M30TOMHOE CPaBHEHUE COBPEMEHHBIX BOM C BOAOHN (hJIIOMIHBIX
BKJIIOUEHU I YPAaHOBOPYIHBIX AJILOUTUTOB (Ha mpruMepe HOBOKOHCTAaHTHUHOBCKOTO MECTOPOXKIE-
Hus [22]), KOTOpOe IEMOHCTPUPYET 3HAUUTEIbHYIO SBOJIIOLIMIO MOCIEIHEN B CTOPOHY YCUJICHMS
ee MeTeopHOCTH. 3HaueHud 8'80 nsmendorcs B ipenenax: ot +2,8...-2,6 1o -12,0...-25,2 %o nipu
3HayeHUsIX 8D -90...-40%o0. TemnepaTypa roMOreHU3alM1 BKIIOYEHU B MUHEpajiaX albOUTH-
TOB TIPU 3TOM CYIIEeCTBEeHHO cHukaeTcs: oT 420—350 mo 116—53° C. Tem caMbIM, BO3MOXHO,
MOATBEpKAAeTCs 00111asi TEHACHIIMS SBOJIIOLIMU YPAHOBBIX CUCTEM C YCWICHUEM TMIEPreHHbIX
(haktopoB. MUHBIMU cllOBaMU, BoJa, KoTopas (B cocTaBe (Jiouaa) yuacTBoBaja B (popMupoBa-
HUM YPAHOHOCHBIX aJIbOUTUTOB, 3aT€M CTAHOBUTCSI OJHUM M3 OCHOBHBIX (PaKTOPOB MX pa3py-
LIEHUS.

KonueHntpanus U B MoA3eMHBIX U MOBEPXHOCTHBIX Boaax okpecTHocTelr KupoBorpana,
M0 JaHHBIM TeX Xe UccieaoBareseil, Bappupyercs B npenenax 1—34-10° r/n ¢ aBymsa uckio-
yeHusiMu. B mpobe 13 BogoToka B BepxoBbsix p. MHryn (c. [Moaraiusl) konuyectBo U cHuXa-
ercs 10 0,6; B mpode u3 cks. 1016 (r. Kuposorpan) oHo nosbiiaerca 10 228 (2,28:10 r/x).
[TosryyeHHbBIE pe3yabTaThl COOTBETCTBYIOT CBEIEHUSIM O (DOHOBOM paAOAKTUBHOCTHU TPELIMHHBIX
BOA YKPaMHCKOrO IIIUTa, OMy0auKoBaHHEIM paHee A.b. TykTapoBoii [7], coriacHO KOTOPEIM
conepxanue ypaHa (10 r/n) nosbimaercsa ot 1—5 B Toneche 1o 10—50 B LieHTpaJbHOM Yac-
v muta u gajee 10 50—100 B CpeagHeM IlpuaHenpoBbe u [IpuazoBbe. OCHOBHBIE (haKTOPHI,
OIpeAeIsIIoNIMe TaKyl0 3aKOHOMEPHOCTb, 3TO YCJIOBHUS MUTAHUSI MOA3EMHBIX BOJ (CHUXKEHUE
KOJIMYECTBA aTMOC(MEPHBIX OCAAKOB M YBEJUUYEHUE MCIIApEHUs) U MU3MEHEHHUEe X cocTaBa (OT
ruApoKapOOHATHO-KaJIbLIMEBOrO ¢ oOiieil MuHepanusamuein 0,1—0,5 r/n yepes cyibhaTHO-
rUAPOKapOOHATHBIM ¢ MUHepanu3aluei 1—2 r/1 10 XJIOpUIHO-CYJIb()ATHOTO ¢ MUHEpaIU3a-
uuei 2—5 r/n). I1pu 3ToM OTMeUYaeTcsl OTCYTCTBUE YETKOU KOJIMYECTBEHHOM 3aBUCUMOCTH CO-
JnepXaHusl ypaHa B BoJax OT TaKOBBIX B Iopoaax. Tem He MeHee, Cy/isl 10 OTAEIbHBIM rpadukam
A.Bb. TykTapoBoii, Ha Halll B3MJISIJl, MOXKHO TOBOPUTH 00 OTUETIMBOM IOBBIIIIEHUN KOJUYECTBA
U B Bozax, CBSI3aHHBIX C rpauT-coaepKalliMy rHeiicaMu LIEHTpaJbHOM YacTu 111Ta (B paiio-
He ypaHOBBIX MECTOPOXIeHMi1) Mo cpaBHeHUIO ¢ [Tosechem u [1punHenpoBseM. Becbma citabo,
HO MPOSIBJIEHO yBeandYeHue coaepxkanust U 1 B Bogax MUTMaTU3MPOBAHHbBIX CEPbIX TPAHUTOB, a
TakKe KUPOBOIPaI-XKUTOMUPCKUX TPAHUTOB 3TOT0 paiioHa.

BaxxHeiiiieil rMaporeoJoruuyeckoil 0COOEHHOCTbIO paiioHa YPaHOBOPYAHBIX aTbOUTH-
TOB sIBJIsIETCS (DOPMUPOBAHME IPYHTOBBIX BOJ B Mpejesiax IJIaBHOTO BOJAOpa3iea CUCTEM peK
HHuenp — FOXxHBIN Byr ¢ nMTaHMeM BOIOHOCHBIX TOPM30HTOB MajieOreHa BOAAMM Y€ TBEPTUUHBIX
(TIMOLICHOBBIX) MECYaHO-TJIMHUCTBIX oTJaoXeHui. ConmepxkaHue U B Bomax 4YETBEPTUUHBIX
OTJIOXEHMIA CTEITHOM IaHAIAa(THOM 30HBI JOCTATOYHO BhICOKOE (B cpeaeM 12-107° r/n, naHHbIe
B.A. Illymnstackoro, E.T'. Cymyk u ap. [3]). B TpelinHHBIX Bogax KOJIUYECTBO ypaHa YBEIUUM -
BaeTcs 10 Mepe MPOABWKEHNUS BOJ OT BoJopasaebHbIX yuacTkos (10-107%) x o6mactaM TpaH-
3UTa U MecTaM pasrpy3ku (30-10°° r/m). B yyacTkax pa3BUTHS KOPbI BBIBETPUBAHMS, OCOOEHHO
M0 MOPOJaM C TMOBBIIIEHHBIM COAECPXXaHWEM ypaHa, KOHILEHTpAlUs €ro B TPEIIMHHBIX BOIAX
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noBbllaercs B cpeqHeM 10 70-10°¢, nocturas (150—300)-107° r/x; T.e. Bo3pacTtaeT B 6—25 pa3 1o
CPaBHEHUIO C COAEPKAHMEM B BOJIaX YETBEPTUYHBIX OTIOKEHUIA.

HccnenoBanue opM HaxoxkAeHMS ypaHa B rutacToBbiX Bogax ¢ pH 5,8—8,36, Eh ot -0,07
1o +0,5 B u ob1eit MuHepanu3sanueii 0,6—3,7%, npu Temmnepatype ot 0 10 30° C, HupKyIupyto-
IIUX CPEeIY TPAHUTOB, U3BECTHIKOB U TEPPUTCHHBIX OCaTOUHBIX TTOPOI, CBUAETEILCTBYET, UTO B
OOBIYHBIX CTAOOKHUCIIBIX, HEHTPAIBHBIX U C1a00IET0UHBIX TOA3EMHBIX BOJaX pa3HOTO XapaKTe-
pa MUHepaIu3aluu mpeod1aaaroT aHMOHHbBIE (hOPMbI HAXOXACHUS ypaHa B BUAE IM- U TPUKapP-
oonarypanuiaa [UO,(CO;),(H,0),> 11 [UO,(CO,;),*] [11]. KonnyecTBEHHO TAKME KOMIUIEKCHI
coctaBsitoT oT 84 mo 100%; B meckax ¥ TpaHUTaX 3aMeTHYIO poJib (9—16%) MoxeT urparh rv-
napokcokomitiekcHoe coeanHenue [UO,OH™]; B apyrux mpumepax KOJUYECTBO €r0 HHUTOX-
HO (0—5%). KoHlleHTpaluu cyabMaTHBIX ¥ XJOPUAHBIX KOMIUIEKCHBIX MOHOB B TaKMX BOJAX
HE UMEIOT 3aMETHOTO 3HaYEHMSI — MX MOXXHO HE YUUTHIBATh Jaxke B CYJIb(aTHBIX U XJIOPUIHBIX
BOZAX.

OcaxneHue ypaHa 13 IJIaCTOBBIX BOJ ITPOUCXOIUT IPU pa3pyllIeHUH YpaHUIKapOOHATHBIX
KOMILJIEKCOB B pe3yJbTaTe OKMUCIMTEIbHO-BOCCTAHOBUTEJBbHBIX peakiuii. Bennunna Eh Ha-
yayia ocaxaeHus kosedaercss oT 0 mo -0,2 B B 3aBUCMMOCTU OT KOHIICHTpAallUM ypaHa B pa-
CTBOpE, BEJIMUYMHBI U XapakTepa oOlleli MUHepaau3allii BOIbI, a TaKXe OT BeauyuHbl pH u
koHueHTpaiu HCO;-noHa. CMeHa OKUCIUTENBHBIX YCIOBUIT BOCCTAHOBUTEIBHBIMU COITPO-
BOXX/IaeTcsl pe3KUM yMeHbllleHeM Eh mon3eMHbBIX BOI OT BHICOKMX TMOJIOKUTEIbHBIX 3HAYEHU I
(+0,5...40,07 8) no orpuuarenbHbix (-0,08 6) U TaKUM Xe pe3KUM CHUXKEHHEM B BOJE KOJIM-
yecTBa ypaHa. PacuetHast BenuurHa Eh (paBHoBecHast ¢ TBepaoii ¢azoit UO,) mpu 3ToM Be3zae
orpuuaresbHas (-0,03...-0,2 ) [11]. ITo nanubiM W.T". MuHeeBoii [12], aHa1orMYHBIM 00pa3oM
U3MEHSIETCS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN MOTEHIIMAJ COBPEMEHHBIX MOA3EMHBIX BOI
YPaHOBOPYIHBIX abOUTUTOB. Cpeay pyIHUYHBIX BOJ, KOTOPbIe HAXOASATCA B KOHTAKTe C MU-
HepajaMM, CoiepKallliMU 3JIEMEHTBI IIEPeMEHHOI BaJleHTHOCTH (B ocHOBHOM Fe), 1o Bennun-
He Eh Boigensitorcs: okucnutenbHbie (+0,05...4+0,25 B); BocctaHoBUTeAbHBIE (-0,05...-0,24 6)
U nepexogHble — oT chlabookucauteabHbix (0...+0,05 B) 10 c¢l1aboBOCCTAaHOBUTEIbHBIX
(0...-0,05 6).

XOopolIMU COpOEHTaMM ypaHa, KaK OTMEYaJIOCh BHIIIIE, SIBJISIIOTCS [IMHUCThIE MUHEPAJIbI,
OopraHMYecKue BelecTBa (B TOM YMCIIe B TOUBaX), PochopuThl (HarpuMep, BHECEHHbBIE B TOYBBI
COOTBETCTBYIOIIE MUHEPaJIbHbIE YIO0OPEeHUs), CYAbMUABI, a TAKXKE 3JICKTPOIOJIOKUTETbHbIE
TUIPOOKUCITBI Xkese3a. [IpekpacHO TpacCupyeT CTPYKTYPHBIE JIOBYIIIKM, pe3epByaphl HAKOILIe-
HUS ypaHa, KapOOHATHOE BEIleCTBO.

IToBepXHOCTHBIE MECTOPOKIEHHUS yPaHA

JlanamagTHO-reoXMMHYECKHEe YCJIOBHS JIOKAIM3aUMH. YPAaHOBOPYAHBINM palioH KupoBo-
rpajckoro merabjoka, pacrnoJarasicb B 00JIaCTM Mepexoga MeXAy JEeCOCTEITHOM M CTEITHOM
JlaHamagTHO-TeOXMMUYECKMMU 30HaMU [ 13], B KiIMMaTrnyecKoM U reoMopdOJIOTUYSCKOM OTHO-
LIeHUU TTpUOIMKaeTcs K «cyxoMy Tosicy» KaHanwl (mosmHa OKaHaraH), riie InpoKoO pa3BUThI
€IMHCTBEHHO peHTa0eabHble B KaHame (M3 ynciia MOBEPXHOCTHBIX) «MOJIOJIBIE» MECTOPOXKIIE-
Hug ypaHa [8]. CpaBHUBaeMble pailOHbI XapaKTEPU3YIOTCS MEPEeXOJOM OT MOCTIISILIAATbHBIX
YCJOBMIA C TOBBIIIEHHON 0OBOJHEHHOCThIO K OTHOCUTEJILHO CYXHMM YCIOBMUSIM CEMUAPUTHOTO
JaHamadTa co CKyIHOM pacTUTEIbHOCTBIO Y BCXOJIMJIEHHBIM JOJIUMHHBIM penbedoM. B Kanane
MOJIOJIbIE MECTOPOXKICHMS ypaHa HaiieHbl Ha IJIOLIAASIX KaK CEeMUApUIHOTO KJiMMaTa, Tak U
BEYHOI MEp3JI0ThI; U3BECTHBI TAKOT'O POJa MECTOPOXICHMS U PYAOMPOSIBICHUS U B pa3IMYHbBIX
yactsax Kuposorpaackoro 6joka [3, 7].

I'maporeoxuMmuyeckue XxapakTepuCTUKA YPAHOHOCHBIX BOJI 000MX paiflOHOB TakxkKe OJI13-
KH. 3HaueHus pH pa3anyHbIX BOAHBIX UICTOUHUKOB I0XKHOM JIECOCTEITHOM M CEBEPHOM CTEITHOM
30H YKPauHCKOIO II1MTa MO HAIIUM JaHHBIM (Bcero 90 KICTOYHUKOB) cocTaBiistioT 5,0—8,0; ns
PEYHBIX BOJ M3yYEHHBIX KaHAACKUX IUIolaneil onu paBHbl 6,0-8,8 [8]. DoHOBEBIE comepKaHUS
U (10—5 /1) B Bomax oLIeHMBAIOTCS BEIMUMHAMM: JUISI KaHaacKux ruiomanaein — 0,002—4,38; s
LeHTpaJIbHOM YacTu YKpauHckoro mmrta — 0,1-5,0 [7]. Boasl «cyxoro nosica» KaHanbl gaiie
XapaKTepU3YIOTCS 1IEJIOUYHON peakuueid co 3HauyeHussMu pH > 7,5 ripu moBBILIEHHOM COaep-
>)KaHUM OMKapOOHATOB, a TAKXE aHOMaJIbHO BHICOKMMM KOHLIEHTpauusiMu U — Kak MpaBWIIo,
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0,5—30-107 r/n u 601ee. B nmpenenax Kuposorpanckoro 6;oka pH Box crenHoro nanamadra (B
cpemHeM 6,6) TTOBBIIIACTCS ITO CPaBHEHMIO C JIeCOCTeIbIO (6, 1); meiouHbIe ke Bogsi cpH =7,5—8,
KaK OTMEYaJIOCh BbIlIE, YCTAHOBJICHBI B MCTOYHUKAX MO I0>)KHOMY (00J1ee 3acylTMBOMY) 0Opam-
JIEHUIO ypaHOBOpYAHOTo paiioHa. CyliecTBeHHO I'MApOKapOOHATHBIN WU TMAPOKApOOHATHO-
cyabdaTHbIf cocTaB Boa B pailoHe r. Kuposorpaga (CeBeprHOBCKOE, MUUYpUHCKOE MECTO-
poxaeHus ) npeoduanaet. Konuentpanust U (10—5 r/1) B MCTOYHMKAX 3TOr0 paiioHa COCTABIISET
0,06—3,4, nocturas 22,8 B ITOA3EMHBIX BOJIaX MECTOPOXICHUS. 3HAUNTEIbHBIM MHTEpEC MPe/I-
CTaBJISIIOT, TOXE YKa3aHHbIE BblllIe, (PaKThl YBEIMUYEHUS KOJIMYECTBA ypaHa B TPELIMHHBIX BO-
Jax 1o Mepe UX MPOJABMXKEHMST OT BOAOPA3IAETbHBIX YYACTKOB K 00JIACTSIM TpaH3UTa U MECTaM
pas3rpy3ku, a Takke B BOJAaX KOPbI BbIBETPUBAHUS YPAaHOHOCHBIX Mopoa. CrpaBeiiMBO OTMe-
TUTb, 4TO cofepxkaHue U B Bogax pailoHa ypaHOHOCHBIX aJIbOUTUTOB COOTBETCTBYET TAKOBOMY
BOJI OOJIBIIMHCTBA YPAHOBBIX MECTOPOXIEHU I, KAK 9HAOT€HHBIX, TaK U 9K30TeHHBIX [ 18], Kak u
yKa3aHue Ha HAIMYMEe YPaHOHOCHBIX TOBEPXHOCTHBIX U TPYHTOBBIX BOJ BO BCEX KIMMATUYECKUX
30Hax [2].

Wcrounmku ypana. B paiioHe ypaHOHOCHBIX aJbOMTUTOB NOKEMOPUINCKMI (DyHIAMEHT
YKpanHCKOTO IIMTa CJI0XEH, B OCHOBHOM, HOBOYKPAUHCKMMM 1 KUPOBOTIPAJICKUMM TpaHUTA-
MM, BMEIIAIONIMMU X THEHCaMU MHTYJI0O-MHTYJICIIKOM CEpUH, a TAKXKe pa3TMIHBIMU MTPOIYKTa-
MM UX TPaHUTHU3AIUMU (MUTMATUTHI, alUTUT-TIerMaTOMIHAs Jeiikocoma U 1p.). B ceBepHoit yac-
TH palioHa ITMPOKO MPOSIBICHBI T'paHUTHI panakuBu KopcyHb-HoBoMUpPropoackoro miyToHa.
Conepxanue U (r/T) B 3TUX MOPOJAX COCTaBIsIeT B cpeaHeM OT 2,1 B HEMCOBBIX TOJILAX 10
3,2—3,5 B IpoayKTax MX rpaHUTHU3ALIMU, KUPOBOTPAICKUX I'PAHUTAaX U I'PaHUTaX parakuBy; HO-
BOYKpPaMHCKUE TPAaHUTHI XapaKTePU3YIOTCs MOHMXKEHHOM ypaHOHOCHOCTHIO (1,9) [1]. [To mpyrum
JTaHHBIM [4] MepBUYHO KJIACTOTEHHBIM MOPOJaM HMXXKHETO MPOTepo30sl HA YKPAUHCKOM IIUTE
MPUCYIIU TTOBbILIIEHHBIE W O depeHIIMPOBaHHbIE KOHIIEHTPAIIMKU ypaHa: B cpeaHeM 4,4 r/T
npu knapke s Kupoporpaackoro 6;10ka — 2,7 r/T. KolnyecTBo JIerKoU3BIeKaeMOoro ypaHa B
nopoaax amdpuo6oanuToBOM (hamu MetaMopdusma uaMmeHsercs ot 10—12% B MeTaTeppUTreHHBIX
pa3HocTsx (rHericax) no 20—25% B rpanuronaax. HemocpeacTBeHHO B ypaHOBOPYIHBIX TTOJISIX
(Tipu 0O011Iel 3HAUMTEBbHOM 3apaXKeHHOCTU YpPaHOM) KOHIIEHTPAIIUSI €ro B KPUCTAUTMYECKUX
noponax (tadii. 1) BapbupyeTcs B caMbIX IITMPOKMX MpeieaX — OT MEPBBIX I/T 10 IPOMBIIIIEHHO
3HaunMBbIX (0,03—1,11% 1o Hammm obpasuam). J1oJist MoaABUXKHOTO ypaHa, cys 1o (hopMam ero,
oXapaKTepru30BaHHBIM BBIIIE, TAKXKE MOXET ObITh BecbMa M3MeHUYMBOM. OCOOEHHO BBICOKOM
OHa MOXKET OBITh B yUacTKax aMureHe3a — auagropesa (3eaeHocaaHIeBas daius MeTaMophu3-
Ma), IIIeJIOYHOTO MeTacoMaTo3a 1 TMIepreHesa. B yacTHOCTH, KOJTMYECTBO ypaHa, BBIHECEHHOTO
13 pa3HbIX 30H KOPHI BBIBETPUBAHUSI TPAHUTOB U MUTMATUTOB paiioHa, olleHuBaeTcs B 25—42%
(Tabna. 4). CreneHb TEKTOHUYECKON HAPYIIEHHOCTH KPUCTAIMYECKUX TOPOJ, COMPOBOXKIA-
eMOIi TJTYyOMHHOM LUPKYJISLKMeil MOA3eMHBIX BOJ, TOCTaTOYHO BHICOKA, OCOOCHHO B Mpeneax
YPaHOBOPYIHBIX TEKTOHO-MeTacoMaTUYeCcKUx 30H. KapOoHaTHast cocTaBisoniasi Takxke huK-
CUpYeTCsI, HauMHasi OT MPUCYTCTBUS B COCTaBe THEMCOBOTO 3AyKTa CKAapHOUIHOU (Mepresuc-
TOI) COCTaBJISAIONICH U 3aKaHUMBAsI yuacTHUeM KapOOHATOB B TMAa(TOPUTOBBIX, aTbLOUTUTOBBIX,
MPOAYKTUBHBIX U MOCTPYAHBIX aCCOLIMALIMSIX.

Monoapie ypaHOHOCHBIE OTJOXeHUsT KaHaawl [8], B OCHOBHOM, MEepeKPHIBAIOT UHTPY-
3UBHBIE TTOPOIbI TOKEMOPUICKOTo (yHIaMeHTa TUIIa TPAaHOAMOPUTOB — MOPGUPOBUIHBIX IPa-
HutoB (U 2,3—7,3 r/1). O6orameHsl ypaHoM (14,6—18,8 1/T) CUEHUTHI, aJIICKUTHI, HEKOTOPHIC
Pa3HOBUIHOCTY I'PAHUTOB, a TAKXKe HEOOJIbIIIME pyIHbIC 30HBI ¢ copepxkaHueM U B HECKOJIBKO
COT T/T M BbIlle. KosnuecTBO MOABMXKHOTO ypaHa B yKa3aHHBIX Pa3HOBUIHOCTSIX MOPOJ CO-
craBisgeTr 0,009—0,451 v/t nam 0,4—2,4% ot obiiero comepxaHusi. BaxkHO OTMETUTh HaU-
Yyre MOJIOBIX KOHIIEHTpAlMil ypaHa TakXe B OTJIOXEHUSIX, MePeKPhIBAIOIINX IPAHOIUOPHUTHI,
KBaplieBbIe AMOPUTHI, MOHIIOHUTHI C HU3KUM cofiepxkaHueM Kak ooiiero (0,4—1,8 r/T), Tak ¥ mo-
nBrxHoro (monst 0,2—1,3%) ypana. 3HauuMbIMU (pakTopaMu (hOPMUPOBAHUS TAKMX MECTOPOK -
JNEHUI rucciieqoBaTeu [8] CUMTAIOT CTENeHb TEKTOHMYECKOM HapyIIEeHHOCTU KPUCTALTMYECKUX
MOPO.I; HAIMYKe TIIyOOKO MPOHMKAIOIIUX CUCTEM LIUPKYJISLIMU MOA3EMHBIX BOJ M KApOOHATHO-
IO U3BMEHEHUsI, CIIOCOOCTBYIOIIETO 00OTAIIEHUIO MTO3eMHBIX BOJ OMKapOOHAT-MOHOM.
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Takum oO6pa3om, B 000MX CpaBHUBAEMbIX paiioHaX OKa3bIBAIOTCSI HAJIUIIO BCE (PAKTOPHI,
CITOCOOCTBYIOIIIME MOOMIU3AIIMH, IEPEHOCY U BO3MOXHOI KOHIICHTpAIlUM ypaHa.

Tunbl mMOBepXHOCTHBIX MecTopoxkaeHwit. CoOracHO UCCIEIOBAaHUSIM KaWHO30MCKUX
MOKPOBHBIX OTJIOXEHUN YKPAaUHCKOTO IIMTA C TOYKHU 3peHMsT uX ypaHoHocHocTH (B.A. Iym-
nsHckuit, E.I'. Cymyk u ap. [3]), OOJbIIMHCTBO MOBEPXHOCTHBIX KOHIEHTPALIMI MPUYyPOUYCHO
K oOoraiieHHbIM pacTUTEIbHOU OPraHMKOMN OTJIOKEHUSIM OYYaKCKOI CBUTBI CPETHETO 201ICHA.
Byyakckuii ropu3oHT, KakK MOKa3aHO BbIllIE, TAKXKE KOHTPOJMPYET MOJOXKEHUE YIaCTKOB ypa-
HOBOTro oboralieHus U B 30He runepreHe3da HoOBOKOHCTaHTUHOBCKOTO MECTOPOKACHMSI.

B cocrtaBe oTiioxXeHMI OydyakKCKOM CBUTHI BBIAEISIETCS PEUYHOM, O3€pPHO-OOJIOTHBIN U
JJaTYHHO-JIMMaHHbBIN (halimanbHbie KoMILIeKCchl. Hanbosee pacnpocTpaHeHbl (M ypaHOHOCHDI)
aJUTlOBUaIbHbIe  (allii, BBIMOJHSIOIIME 3SPO3MOHHO-TEKTOHMYECKHUE TMaJIC€OJOJUHbI U
MpeacTaBlIeHHbIE TPABUMHO-TIECYaHO-TJIMHUCTBIM MaTepUaAIoOM C JMH3aMU OypOro yrjs oouiei
Mo1IHoCTbhi0 2—20 M. [TouTu Bcerga oHM "3amnevyaTaHbl’ CBEpXY JMMAaHHO-JIaryHHBIMU OTJIOXKEe-
HUSIMM, KOTOpble OoJjiee MPOAYKTUBHBI B BOCTOUHOM YacTH 1iuTa. O3epHO-00710THBIE (paluu
(HauMeHee ypaHOHOCHbIE), HA00OPOT, XapaKTEPHbI ISl CEBEPO-3aMaaHOM YacTH 11IUTA.

B xayecTBe BaxxHEeHITNMX (DAKTOPOB «MOJIOJIOT0» YPAHOBOTO py1000pa30BaHUS OTMEYAIOT-
CsI: TUAPOTEOIOTMYECKM I PEXXMM IPYHTOBBIX BOJL M COAEPXKaHME ypaHa B KPUCTAULIUYECKUX [TOPO-
Jlax ¥ KOpe BbIBETPUBAaHUS 00JIaCTEl MUTAHUS; TPOSIBICHUE TMAPOTreOXUMUYECKOM 30HaTbHOC-
TH, COTJIACHO KOTOPOI KUCIOPOACOAepKallIMe YPAaHOHOCHBIE BOJbI BHU3 MO IMTOTOKY CMEHSIOTCS
CEpPOBOAOPOIHBIMU € KoiMuecTBOM U Ha MOpSIIOK HUXKE U ¢ KOTOPOI CBsI3aHO (hOPMUPOBaHNUE
SMUTEHETUYECKON 30Hbl OKMCJIEHMS; paclpoOCTPaHEHWE YPAHOBBIX 3ajiexkeil 10 abCOMIOTHBIX
OTMETOK, COOTBETCTBYIOLIMX Ype3y BOJAbl OCHOBHOI BOJHOW apTepUM, UTO CBUIETEIbCTBYET O
(opMupoBaHMY ATUX 3ajeXeil UMEHHO MOTOKOM TPYHTOBBIX BOJ. DIUIeHETUYECKast 30HAIb-
HOCTb, UMEIOIIasl HE TOJIbKO TeHETUYECKOE, HO U ITPOrHO3HO-TIOMCKOBOE 3HAYEHME, B ITOJTHOM
BUJIE TIpeACTaBaeHa TpeMs 30HaMU: (1) okucaeHus1 (TOBEpXHOCTHOTO, TPYHTOBOTO, MJIACTOBO-
r0), (2) ypaHOBOTO OpYIE€HEHUsI — HUXKE 30Hbl TPYHTOBOI'O OKMCJEHUS WM HA BHIKJIMHUBAHUN
TPYHTOBO-ILJIACTOBOTO OKUCJIEHUS U (3) HEM3MEHEHHBIX Topo. PymaHble 3anexu uMeroT ¢op-
My ILJIacTOB, JUH3, posuioB. ComepxkaHue U B cucteMe cepble (HEM3MEHEHHbIE) MecYaHM-
KU U MEeCKH, 00OraiieHHble OPraHUKON —> KeJITO-Oypble MECKU 30H TPYHTOBOTO M TPYHTOBO-
IUIACTOBOTO OKMCJIEHUST — YepHbIe (pyAHbIC) MECKU, TIeCYaHUKM, TJUHBI cocTaBisieT 2,0—8,5;
1,6—12,0 1 13,3—355,5 r/T cootBeTcTBeHHO. KOHIIeHTpaTOpoM U B pymax B OCHOBHOM SIBJISIETCS
VIJIMCTOE U TIMHUCTOE BEIIECTBO; B HEOOJIBIIIMX KOJUYECTBAX YCTAHOBJICHBI YpaHOBAsl YePHb,
U-coaepxkalue JeiKOKCeH U ruapookucibl Fe, a Takxke cysibhuabl — MapKa3uT, MUPUT, MeJIb-
HUKOBUT, OpaBOUT, BUOJAPUT, MOPAU3UT. DieMeHThI-ciyTHUKU U npeacrasieHsl Mo, Re, Se,
V, Ni, Co, Zn, Cu, Pb.

M3 yncna nposiBieHUi ypaHa B AJTIOBUAIbHBIX OTJIOKEHUSIX O0y4aKCKOM CBUThBI, PA3BUTHIX
10 10>)KHOMY OOpaMJIEHUIO YPAaHOHOCHBIX AJIb,OUTUTOB, T.€. BIOJIb FOXKHOTO CKJIOHA IJTAaBHOTO BO-
nopasjaena, BaxkHelmumu saBiasitotcst CagoHoBckoe (25 muH JeT), bpatckoe (ot 1—-2 MutH 10
10—20 thIC. 71€T), XpHcTodopoBcKkoe, CanoBoe MECTOPOXKIAEHUS, a TakxKe BepboBelikoe pyno-
nposiBjieHue (2,4 MJIH JIET); U30TOMHbBIN BO3pACT ypaHOBBIX pya IpuBeAeH 1o AaHHbIM ['TTI «Ku-
poBreosiorusi». Hauano snureHeTMueCcKnX MHGUWIbTPALIMOHHBIX ITPOLIECCOB OTHOCUTCS K Tpe/I-
KHMEBCKOMY M MpeacapMaTckoMy (MHUOLIEHOBOMY) BpEMEHM; HauOoJiee IMPOKOe UX pa3BUTHE
MPUXOAUTCS Ha KOHEIl IUIMOLeHAa — HayaJlo YeTBEpTUYHOro nepuonaa. MccienoBaHue coBpe-
MEHHOM TMIPOre0OXMMMUYECKOI 30HATbHOCTH YKa3biBaeT Ha (popmupoBaHue U opyneHeHUs U B
Hacrosiee BpeMs [3]. HabmogaloTcst Takke M oOpaTHbIE SIBJICHUS (pa3pyllIeHUs1), CBSI3aHHbIE C
OKMCJIEHUEM PYIHbBIX TeJ NPY MOHUXXKEHUU 6a3Kca 3p0o3uu B MPoLiecce MOAHITHUS 1uTa U pop-
MUPOBaHMS COBPEMEHHOM peYHOI CeTH, HEe COBMAAAIOIIEH ¢ MaaeoAeIPECCUSIMU.

B paiione nonmnbel OkaHaran (KaHaga) ycTaHOBJIEHBI 03€pHO-TIalieBble U aJLTIOBUAIbHbBIC
MecTopoxkaeHus [8].

O3zepHo-T1alieBble KOHIIEHTPALIMM CBSI3aHbI C COJIEHBIMU O03€paMu, 3aMKHYTbIMU (OKHC-
JIUTETbHOM 1M BOCCTAHOBUTEJIbHON halnii) MO0 LUKJIMYHO 3aMbIKalomuMucs. DyHaaMeHT
YKa3aHHBIX MECTOPOXIEHUI CI0KEH MHTPY3UBHBIMU MOPOJAMU, a HAKOIIJIEHUE YpaHa KOHTP-
oimpyeTcs pesibedoM 1 ypoBHEM rcniapeHus. OKucauTeabHble haluu opMUPYIOTCS B METKUX
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OaccelfHax 1IEJ0YHbBIX BOJ C BLICOKOIM KOHLIEHTpauuei coneii; ypad (mo 2000 r/T) HakaruimBa-
€TCS Ha MOBEPXHOCTHU; MEPUOANYECKOE (JIETOM) BbICBIXaHUE CITOCOOCTBYET BETPOBOU 3PO3UM.
BoccraHoBuTebHbIE Dally OTJIMYAIOTCS TUTIEPCOJIEHBIM ITpoduieM. Ha rpaHuiie moBepXHOCT-
HOM Cyb(aTHOM panbl ¢ NOACTWIAIOIIMMU INIMHAMU C TUTICOM M MEPIeJIMCThIX ECKOB Ha ITy-
OuHe 2—4 M NposiBIeHbl OaKTepuM, (DUKCUPYIOLIKUE CEPY. Y paHWI-KapOOHATHbIE KOMIUIEKCHI,
cojiepKallmecs B MOA3EMHbBIX BOJIaX, ObICTPO pa3pyllaloTcs MPU MOAKMCICHUU CPeabl U/Win
B YCJIOBUSIX BOCCTAHOBJIEHUSI OAKTEPUSIMU; B pe3yJibTaTe MPOUCXOIUT CPABHUTEILHO TOMOTEH-
Hoe oboratieHue ypaHoM (10 1000 r/T) ocagkoB IO BCei TOIIE, HO MPEUMYILECTBEHHO B HUXK -
Helt yacTy npoduiis. B IMKIMYHO 3aMbIKaOIIMXCS (COJIEHBIX U COJJOHOBATBIX) OacceiiHax, T.e.
B LIEJOYHBIX YCIOBUSX, MEPUOANYECKUE TTOCTYIUIEHUSI TTPECHBIX BOJ MPUBOISIT K MOSIBICHUIO
cJ10eB, 00OTrallleHHbIX OPraHMYECKUM BEILIECTBOM, IJIMHON U MeprejieM. YpaH B HUX He Bceraa
CBSI3aH C MPOCI0SIMU, 00OTallleHHBIMU OPTraHUKOM, BO3MOXKHO, B OOJIbIIEH CTENEHU OH KOHTP-
OJIMPYETCS BOCCTAHOBUTEILHBIMU YCIOBUSIMU B TTIOPOBBIX BOJIaX, BOZHUKAIOIIMMU B MPOILIECCe
CO3peBaHUsI OPraHMYECKOro Marepuajia. B HEKOTOphIX ciyyasx, B 3a00J0YEHHBIX BOJOEMAX,
OTMEYalOTCs MPU3HAKU JIaTepaJTbHOTO IBUXKEHMSI TPYHTOBBIX BOJI Uepe3 ONpeeeHHYIO (TeoXu-
MUYECKYI0) JIOBYIIKY. KoJnuecTBO ypaHa Mpu HEpaBHOMEPHOM pacIipeaeIeHUU Mo MPpoduto
noBceMecTHO ToBbIieHo (50—1000 r/T).

AJUTIOBUQJIbHBIE KOHILICHTPALIMM OTHOCSTCS K PEYHBIM JdoJuMHaM M noimaM. Cpenu
YPaHOHOCHBIX OTJIOKEHU I BbIAEISIETCS HECKOJIBKO TUMOB. OT/I0KEeHM S 6acCEHOBBIX KOJIJIEKTO-
POB B BEPXOBbSIX JOJIMH WJIM Y UX OOPTOB; HACHILIIEHUE UX YPAHOM ITPOMCXOJUT B MECTAX Pa3rpy3-
KU BOCXOSIIIIMX TPYHTOBBIX BOJI, UMEHHO B 30HaX 00O0TallleHHbIX OPraHMKOM MOYB 3a CYET ucna-
peHUs UM KaTUOHHOTO TorjomeHusi. Hanbonee Beicokue cogepzkaHust ypaHa (6osee 1000 r/T)
COCpPEeOTOUYEHBI B TOBEPXHOCTHOM TOpU30HTE (10 m1youHbl 3 M). bonoTtHbie daunu dopmu-
PYIOTCSl B pe3yjibTaTe YaCTUYHOIO TMOAINPYKUBAHUS JOJMHBI WIM KaK CJAEACTBUE JEAHUKOBOM
NEeSTeJIbHOCTU TTPU OTCYTCTBUM ApPEHaXa. YpaH MPUBHOCUTCS TPYHTOBBIMU BOAaMU (ITPECHBIMU
WM IEJOYHBIMU) U (PUKCUPYETCS, IIaBHBIM 00pa3oM, OpraHMYECKMM BEILIECTBOM B BUE 3a-
Jiexei, uMerolnx opMy SI3bIKOB WM POJUIOB, B HUXKHMX 4YacTsx npodwieil. B moitMeHHbIX
OTJIOXKEHUSIX (pycia, CTapullbl, IPUPYCIOBbIE Bajibl, TOMMEHHBIE JIyTa, 1eJbTOBbIE (hallun) Kak
KPYIHBIX 3peJIbIX PEK, TaK U HEOOJbIIMX MEAHAPUPYIOIIMX, OOHAPYXXEHbI 3HAUYUTEIbHbIE, HO
JIOBOJILHO pacCesiHHbIE KOHLIEHTpallMK ypaHa. Be3ae ypaH MpUBHOCUTCS TPYHTOBBIMU BOAAMU
B ITpOo(1JIb 06 I0MOUYHBIX OCAIKOB (JIEBPUT, ITECOK, T'PaBuii), 000TallleHHbIX OPraHUYECKUM Be-
1LIECTBOM, C IMOCJEAYIOIIMM OCaXIEHMEM 3TUM BellleCTBOM (+ KaTuOHHBIN ooMeH). Conepxka-
HH€ ypaHa BO Bcex MepeuncaeHHbIX Tunax gpocturaet 1000 r/T.

[To uMeromrmMcst faHHBIM [8] HU B OTHOM ITOBEPXHOCTHOM MECTOPOXKACHUU AOJUHBI OKa-
HaraH He yCTaHOBJIEHO YPaHOBBIX MUHEPAJIOB, CKOPEI BCEro ypaH CBOOOIHO CBsI3aH C OpraHM-
KOWi ¥ TJIMHAMM U TTO3TOMY JIETKO IMOBTOpHO Moouinzyetcsi. Kpome U, B 00bIIMHCTBE C1y4yaeB
OTMEYalOTCSl KOHLEHTpAllMM MO, B OTIEIbHBIX MECTOPOXKIEHUSIX — Se, HO XapaKTepHO OTCYT-
cTBUE V.

3HauyeHus KodhGULMEHTa paOoaKTUBHOTO paBHOBeCHs Ha psijie 00bekToB KaHanbl 1 3a-
nagHoit yactu CIIIA cBUIeTeNbCTBYIOT O MOJIOAOM Bo3pacTe MecTopoxkaeHuii — 0,1—0,75 miH.
JIeT, 4acTo OHU MoJjioxke 12 Toic. et [15].

B reHernuyeckom Iu1aHe OOIIMM JJIsI BCEX IMOBEPXHOCTHBIX MECTOPOXACHMIA ypaHa
(Ykpaunbl, KaHanbl ¥ 1pyrux pailoHOB MUpa) SIBJISIETCS HEMPEPBIBHOCTH Ipoliecca ux ¢Ghop-
mupoBaHus [3, 15]. [lepeHoc ypaHa Ha IMyTsIX TpaH3UTa OT UCTOYHMKA J0 BMEIIAIOLIUX TOPOJ,
MPOUCXOAUT B OKUCIUTEIbHON OOCTAaHOBKE (B OCHOBHOM B (hopMe KapOOHAT-ypaHWJIbHBIX
KOMIUIEKCOB) C BO3MOXHbIM (DMKCHMPOBAHMEM B BUAE BPEMEHHBIX KOHUEHTpALWil, HAMpU-
Mep, B OINpeeIeHHbIX TOPU30HTAaX KOPbl BIBETPMBAHMSI Ha BOCCTAHOBUTEIbHBIX Oapbepax, 1
MOBTOPHOM MoOMIM3auueit. st 3TUX ycJioBUiA BOOOIEe XapaKTepHbl SNUTeHETUYECKUE KOH-
LICHTpallMM ypaHa, KOHTPOJUPYEMbIe KUCIOPOIHON T€OXMMMUYECKON 30HATBbHOCTbhIO — IUIac-
TOBOM B OCAJIOYHOM YexJie WJIM TPEIIMHHON B mopoaax ¢pyHaaMeHTa, B TOM YUCJIE B yPaHOBBIX
anpouTHUTax. B 0camouHbIX Mopoaax yexsja HaKOIJICHUsI ypaHa MOTYT 00pa30BaThCsl YK€ B XOJIe
CeMMEHTOreHe3a U paHHETo JrareHes3a, BIOCAeACTBUM pa3pyllasch WK ITpeoopasysich C nepe-
MeIIEHUEM BHU3 10 BOAHOMY MOTOKY. B moponax pyHnameHTa Takue o0pazoBaHus XapaKTepu3y-
I0TCSI CJIOXKHOM BEPTUKAIBbHOM T€0OXMMUYECKOM 30HATbHOCTbIO, OTNPEeessieMOil 0COOEHHOCTSIMU
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TEKTOHMYECKUX 30H, a TaKKe 0a3MCOM IpeBHEN 1 COBpeMeHHO 3po3uu. OHU TPYAHOOTIUIUMBI
OT DHAOTEHHBIX TUAPOTEPMAIBLHBIX IMPOAYKTOB, B YACTHOCTH, €CJIM MX MTPOSIBJICHUST MPOCTPaH-
CTBEHHO COBMAAIOT C aJTLOMTUTOBBIMU MECTOPOXKIECHUSIMMU.

OCHOBHBIE TIPUYMHBI OCaXIEHUS ypaHa M3 TPYHTOBBIX BOX (pa3pylleHMs] KapOOHaT-
YPaHUJIbHBIX KOMILIEKCOB) 3TO: HAJIMYME BOCCTAHOBUTEJIBHBIX 0apbepOB (YPOBEHBb IPYHTOBBIX
BOJI, CME€HAa 3]IyKTa WJIK PACXOI0BaHUeE KUCIOPOaa BO BpeMs TpaH3UTa), MposiBIeHNEe 3(D(HEKTOB
WCTapeHusl Ha TOBEPXHOCTM WJIM CMEIIeHMS BOJA, a Takke COpPOLIMOHHBIE ITPOIECCHl B
OJIaronpUsITHBIX TOponax (3pesasi opraHvKa, TIMHMCTbIe MUHEpasbl, (POchOPUTHI, TUAPO-
OKMCJIBI JKeJie3a).

HekoTopbie nporHo3Ho-nouckoBbie pekoMenaamuu. [logyepkHeM, 4TO Mbl paccMaTpyMBaeM
MOBEPXHOCTHBIE (MOJIOAbIC) HAKOIUICHUSI ypaHa B COBPEMEHHOM HaydyHOM moHumaHuu [10].
bonee npeBHUE 3MIMreHETHYECKME €ro KOHIEHTPAIlMM B HACTOSIIIEeH pa3paboTKe He aHaIU3U-
pytoTcs. B cOOTBETCTBUY C MOCTaBJIEHHOM 11€/1b10, HAMM TaK>Ke OTPaHWYEH PaiioH BO3MOXHOTO
00pa30BaHMsI TaKMX KOHLIEHTPALIMA pallOHOM pa3BUTHSI YPAHOHOCHBIX albOUTUTOB KupoBo-
rpaackoro 0Joxka.

BaxxHeiiieil 0COOEHHOCTbIO TaKMX KOHLEHTpaUMi SBISIETCSI TO, YTO <«MOJIOJO»
ypaH TOYTU HE COIPOBOXIAETCS AOYEPHUMU TPOAYKTAMM M, CJIEIOBATEIbHO, HE IMPOSIBJIECH
paavMoaKTUBHBIMU aHOMAIUSIMU [8]. ABTOpPBI Ha3bIBAIOT HEKOTOPbIE MCKIIOYEHUS U3 3TOTO
MpaBuJia;: pe3Koe MOBEPXHOCTHOE oboralleHue, ConpoBoXaamlieecs: 00e3BOXXMBaHUEM; TIPsI-
MO€ OCaxKJIeHWE M3 MPUPOIHBIX BOAHBIX UCTOYHUKOB. XOTS MpPHU MOBEPXHOCTHOM oOoraiie-
Huu ypaHoM a0 2000 r/T naxxe MeHee 2% paBHOBECHSI C JOYEPHUMU MTPOIYKTAMU OKa3bIBACTCS
JIOCTATOYHBIM JIJISI OOHApYXEHUsI YPAHOBBIX Py CUMHTUJIOMETPAMM, TEM HE MeHee, B 00Jb-
LIMHCTBE CJy4YaeB MPU MOMCKAX MOJIOJbIX KOHLIEHTpaLIUii TpeOyeTCsl IpMMEHEeHWe HeCTaHaapT-
HOU METOJIUKU.

OCHOBHBIE pervMoHaIbHbIE KPUTEPUM MX MOMCKOB BKJIIOYAIOT: HAJIWYME YPAHOHOCHBIX
MOpOoJ B 00JIACTSIX MMUTAaHMS TJIACTOBBIX BOJ; 1IMpokoe pa3Butre U-comepKaliux TPEeIMHHO-
TPYHTOBBIX BOJ M HAIPaBJIEHHBIM X CTOK OT MCTOYHMKOB MUTAHUS K MECTaM pa3rpy3Ku; Ha-
Juuue B pyHIaMeHTe Najaeonenpeccuil, coaepKaliux OTJI0XEeHMsT 0J1aronpUusiTHbIX JTUTOJIOTO-
(anmanbHBIX KOMILJIEKCOB TIOPOI M BOJOYIIOPHBIX OTJOXEHUI, WX IEpeKpbIBAIOIINX;
pa3MelleHe 3TUX OTJI0XKEHUI BbIIIE YPOBHS PerMOHATbHbBIX JAPEH.

C TOYKM 3peHUs KIIMMaTUYECKUX, TeOMOP(HOJOTrMIYECKUX, TUAPOIMHAMUYECKUX U TUAPO-
TF€OXMMUYECKUX YCJIOBUIA, a TAKXKE MTOTEHIMATbHBIX MCTOYHUKOB ypaHa KupoBorpaackuii 610K
MpeICTaBISETCS BeCbMa MEePCHEKTUBHBIM UMEHHO IS TIOUCKOB IMTOBEPXHOCTHBIX MOJIOJIBIX €TI0
KOHIEHTpalUii. DTOT BBIBOJ BIOJIHE MTOATBEPXKIAAECTCS CONMOCTaBAEHUEM MaTepuaioB 1o Kanasu-
CKOMY U YKpauHCKOMY 1IUTaM. [lepcrneKTMBHOM 30HOM MOMCKOB TAKMX KOHLIEHTPALIMA MOXKHO
CUMTATh I0XKHOE OOpaMJieHHe pailoHa aTbOMTUTOBBIX MECTOPOXKIECHUI, a UMEHHO, JIEBOOEpEKbe
KOxHoro byra B couetaHuu ¢ ero jeBbiIMU NpuToKamu — CuHtoxoii, MHrysoM u MHTyab1oM.
DTa ruAporeosiornyeckasi CUCTeMa ONpeaeisieT y4acTKU, riae 06JaronprusTHO COUYETaroTCs Mec-
Ta pa3rpy3Ku o0OraleHHbIX YPaHOM MOA3EMHBIX BOJ, CTEIEHb apUAHOCTU KJIMMaTa CO I1eJI0Y-
HOI peakiivMeil rpyHTOBBIX BOA M HAJIMUME CPear TTOKPOBHBIX (haliuii mopoa-ocaauresein. Mol
MMEEM B BUJLy HE TOJIbKO Oy4aKCKUE OTJIOXKEHUSI B COUETAHUM C PETMOHAJIbHBIM BOIOYIIOPOM —
JIMHAMU KMEBCKOM CBUTBI, HO TaKXX€ M IPYyrve BO3MOXHBIE JOBYIIKHM, OT YEPHbIX JJAryHHO-
03€pPHBIX NMECKOB alTCKOI0 BOJOHOCHOTO TOPM30HTA (Ha I0KHOM CKJIOHE YKPaWHCKOTIO IIMTa)
JI0 COBPEMEHHBIX KOKKOJIMTOBBIX UJIOB, I conepkaHue U MOXeT MpeBbIIIaTh KOJUYECTBO €ro
B BOJIe Ha HECKOJIbKO MOPSAKOB. [IpOTSKEHHOCTh 30HBI TPAH3UTA 31€Ch JOCTUTAET E€CSITKOB
KWJIOMETPOB, UTO SIBJISIETCS BeCbMa 0J1aronpusITHBIM (paKTOPOM; pa3rpy3Ka MoA3eMHbIX BOJI MO-
K€T MPOUCXOAUTD O Pa3pbIBHBIM HAPYIIEHUSIM, B TOM YKCJIe, HAPUMEpP, B CPEIHEM Te€UYEHUU
p. MHryn ¢ ype3oM Boabl +20 M (aOCOMIOTHASI OTMETKA).
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BoiBoabl

1. ConmepkaHue ypaHa Ha M3YYEHHBIX MECTOPOXICHUSIX MPUOIMU3UTEIBHO OIMHAKOBOE
(B cpenHeM, r/1): ot 4,8—15,9 Bo BMemawmux mnopogax u 13,0—25,1 B 6e3pyaHbIX aIbOUTH-
tax 10 80,3—197,7 B cnabopyaHbix agpoututax u 835,0—2409,6 B KOHAUIIMOHHBIX pynax. Pa3-
JIMYKMEe KOHIEHTPAIlUM ypaHa B OpPYIEHENbIX U PYAHBIX aJlbOMTUTaX (OOpTOBOE ComepKaHue)
B3gT0 10 BeauunHe 300 /T, T.e. 3HAUUTEJIbHOE KOJUUECTBO MeTaljla IIpy pa3paboTKe MECTO-
poxneHuit yitneT B oTBajibl. Oco00 ciemyeT Mog4epKHYTh BO3MOKHOE HaJIMYME B PYIHBIX 30-
HaxX pereHepUpOBAHHBIX JOKAIbHBIX MPOSIBIICHUI ypaHa M COMYTCTBYIOLIMX 3JIEMEHTOB, HE
CBSI3aHHBIX C AILOMTUTAMU, HaTIpuMep pynorposiBieHrne O6roHHoe Ha ceBepHOM (raHre Mu-
yypuHcKoro noist. 3nech B Bi-U pynax comepxkanue U B TEKTOHUYECKOW TJIMHKE JOCTUTAET
yparaHHoro — okoJjio 15,5%, B monoce 10—20 cMm oT pynHo# kuiibl KoandectBo U cocTaBisieT
0,03—0,05%, 1.e. con3MepUMO C IMMPOMBIIIICHHBIM. YUUTHIBasi OpPUEHTUPOBAHHOCTb ITOMCKOBO-
pa3BEIOYHBIX U IKCIUTyaTallMOHHBIX pabOT Ha aTbOMTUTHI, TAKME KOHLICHTPALIMA MOTYT TaKKe
romnazaaTh B OTBAJIbI.

2. Cpenu ¢dopm HaxoxneHusi U B pymHOM Macce BBIACICHBI: ypaH COOCTBEHHBIX
(TIepBUYHBIX YU BTOPUYHBIX) MUHEPAJIOB, BHICOKOPAAMOAKTUBHBIX aKIIECCOPHBIX MUHEPAJIOB,
paccestHHbBINM B ITOPOI000pa3yIOIINX MUHEpaiaX U MOOMJIM30BaHHbIM BTOPUYHBIMU ITPOIIECCAMU.
OO6paiatoT Ha ce0s1 BHUMaHUE IBa 00CTOSATEIbCTBA. Bo-TIepBBIX, cpean nepeyncieHHBIX (DOPM,
OTCYTCTBYIOT Te, B KOTOpPbIX U cOXpaHsu1 ObI MOJHYI0 MHEPTHOCTD: Jaxe TaKue aKLeCCOPHBIC
MUHepaIbl KaK IUPKOH U MOHAIIUT OOHAPYKMBAIOT MPU3HAKKM pereHepaliy ¢ repepacrpesc-
JieHueM ypaHa. Bo-BTopbIX, 3HaUMTeIbHASI 4acTh ypaHa BO BceX 0J10KaX MOPOMI, MOAIeXKaIIIX
BKCIUTyaTallMOHHOM BBIEMKE, MOXET OBITh OTHECEHA K «ITOABVIKHOI», T.€. 00J1a1aeT JOCTATOYHO
BBICOKOI MMTPAILIMOHHOM CITOCOOHOCTBIO. DTa (hopMa MOXKET ObITh UICTOUHMKOM 3arpsiI3HEHMSI
MOJA3EMHBIX Y TOBEPXHOCTHBIX BOJ M IMOYB. Ho 0Ha MOXeT U3BJIeKaThCs, yBEIMUMBAs TTOJIC3HBIN
BBIXOJI, pyIAHOTO YpaHa, PY UCITOIb30BaHMU TEXHOJIOT U BBIIIEIauMBaHUSI, JIMOO (DOPMUPOBATH
BTOPUYHBIC (MOJIOAbIC) KOHLIEHTPALIUMN.

3. T'unepreHe3, MPOSBICHHBII Ha BCEX M3YyYEHHBIX OOBEKTAX, COIMPOBOXIAETCS Kak
BBIHOCOM ypaHa (10 42%) 13 KaOJIMHOBOI 30HBI KOPHI BEIBETPUBAHMS, TaK U HAKOTIJICHUEM €T0
B 30He obOorameHus. Ha HOBOKOHCTAHTMHOBCKOM MECTOPOXKIECHUM YCTAHOBJICHO JIBa TaKUX
ydacTka (obOoramieHus): B TTOAOIIBE OYYaKCKUX TMTOKPOBHBIX (YIJIECHOCHBIX) OTJIOXEHHUI U B T10-
JIOIIIBE KOPHI BHIBETPUBAHUS HUKE YPOBHSI TPYHTOBBIX BOJA BMecCTe ¢ cuaeputoM. [ToBeneHue
ypaHa 1 Ipyrux 3JeMEHTOB C MEPeMEHHON BaJIECHTHOCThIO XapaKTepU3yeTCsl CXOIHbIMU YepTa-
MM, a UIMEHHO: BEIHOCOM M3 30HbI OKUCJICHUSI 1 OTHOCUTEJIbHBIM BPEMEHHBIM HAKOILJICHUEM
Ha BOCCTAHOBUTEJILHOM Oapbepe B MPOMEKYTOUHBIX 30HAX, Yallle B KAOJTMH-TUIPOCTIOANCTOM.
[TokazaTtebHBIM [JII YY4aCTKOB MPOSIBJICHUS] TUIIEPTEHHBIX ITPOLIECCOB SBJISICTCS HapyIICHUE
paBHOBecust U-Pb cucrem: BepXHUM 30HaM ITPUCYI M30BITOK pagroreHHOM n1o6aBku Pb, Torma
KaK ¢ IyOMHOI, 3a cueT MpUBHOCA ypaHa CBEPXY U3 30HbI OKUCIICHUS, Bce Oosiee pacTeT neu-
uut 2°Pb.

4. ComepkaHue ypaHa B MOI3EMHBIX M IMOBEPXHOCTHBIX Bomax paiioHa KupoBorpama
Bapbsupyet ot 0,6 1o 228-10°° r/;1; MakcUMaIbHOE €ro KOJIMYECTBO OMpPENEIeHO B IIPoOe BOIBI
U3 caMOM3JIMBalolIeiics ckBaxkHbI B caMoM Kuposorpane. 3naueHus pH Bon 1oxXHOI jiecoc-
TEITHOM M CeBEPHOM CTEITHOM 30H 0JIOKA MO HaIlMM JaHHBIM cocTaBiseT 5,0—8,0. [llemouHble
Boabl ¢ pH 7,5—8 ycTaHOB/IEHBI 110 I03)KHOMY 00paMJICHUIO YPAHOBOPYAHOIO paiioHa; 3TU BOIbI
B CpeIHEM OTJIMYAIOTCS MOBBIIICHHBIM cofepkaHueM aeirepust: 5D = -74,7%o. CpenHee 3Ha-
yeHue 8D HeitTpanbHbIX U KUCHBIX Bog (pH 5—7) cocraBnser -82,6%0. I1peobaagarommmMmu
(dopmamu murpanuu U B Bogax pa3HOTO XapaKTepa MUHEpaInu3aluy, ITO-BUANMOMY, SIBIISIIOTCS
aHUOHHBIE (OPMBI B BUE I1- U TpukapboHaTypanuia [UO,(CO;),(H,0),27 ] 1 [UO,(CO;);*].
CyliecTBeHHO TMAPOKapOOHATHBIN COCTaB BOJI HEITOCPEACTBEHHO B paiioHe . KupoBorpana 3a-
(pkcupoBaH B OOJIBIIMHCTBE UCTOYHUKOB.

5. C ToYKM 3peHUs KIMMAaTUYEeCKUX, TeOMOP(hOIOTUUECKUX, TUIPOAMHAMUUECKUX U TH-
JIPOTEOXMMMUYECKHUX YCIIOBMI, a TaKXKe MOTeHLMAIbHBIX KICTOUHUKOB ypaHa KupoBorpaackuii
OJIOK ITpeICTaBIISACTCSI BEChMa MEPCIIEKTUBHBIM JIJIsI TOMCKOB ITOBEPXHOCTHBIX MOJIOABIX KOHIICH-
TpalMii ypaHa. DTOT BBIBOJ BIIOJIHE TTOATBEPXKIAETCS COMOCTaBIeHEM MaTepuaioB rmo Kanan-
CKOMY 1 YKpauHCKOMY IuTaM. [lepcrieKTMBHOM 30HOI MOMCKOB TaKMX KOHLIEHTPALIMIA MOXKHO
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CUMTATh I0XKHOE OOpaMJIeHUe pailoHa AIbOMTUTOBBIX MECTOPOXICHUI, a MUMEHHO, JIEBOOEpEKbe
KOxHoro byra B coueTaHuu ¢ ero JeBbIMU NpuTokaMu — CuHioxoii, MHrynom u MHrynbiom.
DTa rMIpOoreosornyeckasl CucTeMa onpeaesieT y4acTKu, TIe 01aronpusTHO COYETalOTCs MecTa
pasrpy3ku 000ralieHHbIX YPaHOM MOJA3eMHBIX BOJ, CTeTIEHb apUIHOCTH KJIMMAaTa O IIeJIOYHOMI
peakiiyeii T[pyHTOBBIX BOJ U HAJIMYME Cpeay MOKPOBHBIX (haliuii mopoa-ocaauteseid. [1pu atom,
HMMEIOTCS B BUY HE TOJBKO OTJIOXEHUSI OY4aKCKOM CBUTHI, HO TaKXKe 1 IPYTHe JOBYIIKH, C yUe-
TOM OTEUECTBEHHOIO M 3apy0exkHOro onbiTa. B padboTe ¢ MOBEpXHOCTHBIMU KOHLIEHTPALIUSIMU
cJeyeT YUUTBIBATh, YTO «MOJIOJOI» ypaH MOYTU HE COMTPOBOXAACTCS TOYSPHUMM MPOAYKTAMU
U, CJIeI0BaTeIbHO, MOXET HE MPOSIBUTHCSA PAAUOAKTUBHBIMU aHOMaIusIMu. [ToaToMy 11s1 mo-
HMCKOB TaKUX KOHIIEHTpAIMil MOXKET IMOTPeOOBaThCS MPUMEHEHE HeCTaHIAPTHOM METOIUKU.
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®@owmin 10.0., [lemixos 10.M., Cymyk K.I. CUCTEMA YPAHOHOCHUX AJIBBITHUTIB fK
INOTEHUIMHE JKEPEJO ITOBEPXHEBUX POJOBUIL YPAHY TA/ABO TEXHO-

IT'EHHOI HEBE3ITEKU.

Po3zenanymo ocobaueocmi nogedinku ypauny y cucmemi: 0okemOpilicbKi ypaHoHOCHI arbbimumu
ma emiugyroui ix nopoou Kipoeoepadcvikoeo meeabaoky — Me30KaiHO30lCbKa 30HA 2inepeeHe3y —
cyvacHi niozemui i nosepxtesi 600u. Ha ocnosi npoeedenoco 0ocaioxcenHs ma NOPIGHAHHS UbO2O
PaiioHy YKpaincbkoeo wuma 3i cXoicuM YpPaHoHOCHUM paiioHom Kanadcvkoeo wuma nposedeno
OUIHKY nepcneKkmue YmeopeHHs )y Mexcax 040Ky no8epxXHesux ypaHosux koHyenmpayii. Ompumani
0awi NPONOHYEMbCS BUKOPUCIOBYBAMU 0151 NPOCHO3YBAHHS [ NOULYKY NOBEPXHe8UX PO008UL, MA BUB-
YeHHS1 MEXHOSEHHUX PUSUKIE.

Fomin Yu.A., Demikhov Yu.N., Sushchuk K.G. SYSTEM OF URANIUM-BEARING
ALBITITES AS SOURCE OF POTENTIAL SURFICIAL URANTUM DEPOSITS AND|OR

TECHNOGENOUS DANGER.

The peculiarities of uranium behavior at the system: Precambrian uranium-bearing albitites
and host rocks at Kirovograd mega block — Meso-Cainozoic zone of hyper genesis — present-day
underground and superficial waters were examined. On the base of prasent investigation and comparison
of this region of Ukrainian Shield with like uranium-bearing region of Canada Shield the perspectives
of surficial uranium deposit forming were estimated. The received data should be used for prognosis
and search of surficial deposits and researching of technogene safety.
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