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BBENEHHE

B Hacrosllee BpeMss MBICIH BCeX COBETCKHX JIOAeH, B TOM UH-
cJle M Y4eHHIX, HanpaBJeHbl Ha pelleHHe BONPOCOB, CBSI3aHHBIX C
MOCTPOEHHEM KOMMYHHCTHYecKoro obuiectBa. B pesyabrate BHI-
MOJIHEHHsl CeMHJIeTHero myaHa OydeT caenaH pellaloluil war B
CO3JaHHH MaTepHaJbHO-CHIPbeBON Ga3bl KOMMYHHM3Ma.

PasBurne HapoaHoro xossiictBa Tpefyer cO34aHHUST MOLIHOH
ChIpbeBoH 0asbl, a AJS YCMELIHBIX MOHCKOB MOJE3HBIX HCKOMae-
MBIX TpeX/Je Bcero HeOOXOAMMO HMMeTb MPAaBUIbHOE NpeACTaB-
JieHHe 0 BpPeMeHH paHee NMPOHCXOAMBIUHX TeOJOTHUECKHX Mpolec-
coB, Tpebyercst 3HAaThH Bo3pacT nopod. [ToaToMy He yauBHUTENBHO,
4TO C paHHMX MEPHUOJOB PAa3BUTHUs YejOBeYyecTBa CYLIECTBOBAJH
{IONBITKM HAHTH METO/BI, NO3BOJIAIOLINE OLEHUTh BPeMs CyLIecT-
BOBAHUS 3eMJIH B L&JOM M COCTABJAIOLUINX 3€MHYIO KOPY OTHeNb-
HBEIX NOPOL.

Koneny XIX Beka 03HaMeHOBaJscsi BeJIHKUM cOObITHEM — OT-
KPHITHEM DPaJHOaKTUBHOCTH. IJTO SBJEHHE, CYLUIHOCTH KOTOPOro
COCTOUT B €CAMONPOU3BOJBLHOM» IMpEBpalleHHH OJAHHUX ATOMOB B
IApyrue, CONpoBOXKAAIOIIeecs] BhIAeJeHHEeM OOJBLIOTO KOMHYeCTBa
3HeprvH B BHJE PAa3JMYHOTO pOJAA H3JYUeHHH, HTPaeT B HACTOA-
ulee BpeMsl Ype3BLIUAMHO BaXKHYI0 POJIb B Halleil XH3HU.

O6bLIYHO OTKpBITHE PaJHMOAaKTHUBHOCTH Mpl CBf3bIBaeM IJias-
HEIM 06pa3oM C HCNONbL30BAHHEM 3HeprMu aTtoMHoro sapa. Ho
3HayeHHe paAMOAKTHBHOCTH He HCYEPNLIBAETCH BO3MOXKHOCTHIO
¥CIOJIb30BAHUA aTOMHOH 3Hepruu., He MmeHblee 3HaueHHe HMeeT
OTKPBITHE PAaAMOAKTUBHOCTH B CBSI3U C MOSBMBIUMMCS HOBEIM Me-
TOAOM «MEUeHBLIX» aTOMOB, C YCIeXOM MNPHJOXHMMOro NpH pelue-
HUM MHOTHX Ba>KHBIX BOMPOCOB HAayKH M TEXHMKH, DELIEHHe KOTO-
pBIX paHee GBLJIO HEAOCTYHO HHKAaKUM APYrMM MeToJaM. B satom
OTHOILLEHHH 3HauyeHHe PaJHOAKTUBHOCTH TPYAHO IME€PEOLEHUTb.

Ecte nenniit psg o6aacreit GHOJOTHM M MEIMUHUHBI, QU3UKH H
XHMHH, CeJLCKOTO X03f1HCTBA, B KOTOPBIX TOJBLKO Temepb Mel

! Tpespaiienue Ge3 BHEIIHEro BO3ReHCTBHS.



BlepBble MOXKeM HAaHTH NMyTh K DPELICHUIO YPe3BBIUARHO CYIIeCcT-
BEHHBIX M BaXXHBIX TEODETHYECKHX U NpPaAKTHUeCKHuX Bonpocos. K
YUCJy TAKHX BOMPOCOB OTHOCHTCS M npoGjeMa onpejeseHdss BO3-
pacTta TOpHHIX TMOPOA ¥ 3eMJu.

Bes Hawa XH3Hb, BCe SBJIEHHS U NPOLECCH XKHBOH H HeXH-
BOH MpPHUPOAB NPOMCXOAAT BO BpeMeHH. He yauBuTesnHO, uTO
BONPOC BpeMeHH HHTepecoBas Yej0BeyeCcTBO C JPeBHeHIIHX Bpe-
MeH, Ha CaMbiX PAaHHMX 3Tanax Pa3BHUTHSI CO3HAHHMSA y YEJIOBEKA.
C 0JHO!l CTOPOHBI, 3TOT HHTEpPEeC BO3HMK M3 HEOOGXOAMMOCTH Mpo-
M3BOAHTb H3MepeHHsi BpPeMeHH B [OBCeJHEBHOI MPaKTHUECKON
AdedTeabHOCTH. C ApYyroil CTOPOHBI, 3TOT HHTePeC BO3HHK U3 MO-
NBITKH OOBSICHUTHL OKpyKatowuit Mup. Henoseka Bceraa uHTEpe-
COBaJ BOMpPOC O TOM, KaK BO3HHK OKDYXKaWLIHH Hac MUP, OBLIO
JIW ero Hayano u Gyjer JiM ero KOHell, KOoraa u Kax Obljia co3jaHa
3eMas, cKObKO BpeMenn cBeTuT COJMHIE M Kak gonaro OyAer cy-
IIeCTBOBATh OKpyXKatolmas Hac npupoaa. Jnas Hac e Bompoc
YCTaHOBJEHHS! BPEMEHH CYIIECTBOBAHHMS 3eMJM NPeACTaBJSAET He
TOILKO MO3HaBaTeldbHEI HHTepec. [Ipo6ieMrl onpeleneHus BO3-
pacTa 3eMJH, YCTAHOBJEHHs a6COJNIOTHOTO BO3PACTA TOPHEHIX I10-
pox mpuoGpenu B HacTosliee BpeMs G0/blIOe NMPAKTHUECKOe 3Ha-
yeHHe.

Ins pasBUTHS TeOPETHYECKOH M MPAKTHUECKOH TEeOAOTHH He-
06X0AHMMO 3HaHMe HUCTHHHBIX MaclUTaboB BpeMeHH, BCeH HCTOPHHU
3eMJIM M OTAENBbHBIX T'eOJOTHYECKMX COOBITHi, TaKHX, KaKk BHel-
peHHe MHTPy3HH, 06pa3sOBaHHe PyAHBIX MECTODOXIAEHHH H oca-
JIOYHBIX TIOPOJ, sIBJeHHe MeTaMopdHU3Ma pyA M MOPOA U T. A.

Feosoram npu nouckax pas3nuYHBIX IMOJE3HBIX HCKOMAEMBIX
BaXKHO 3HATh BO3PACT TeX WUJIM MHBIX MOPOA, TaK KaK TOJBLKO MpH
YCTAHOBJIEHUM HMCTOPHUH 06pPAa30BAHUSI FOPHEIX MOPOA Mbl MOXKEM
MPaBUIbHO MOJOHTH K OLEHKE BO3MOXMHOCTM HAXOXKAEHHS MECTo-
POXKIEHUI MOJe3HHX HCKonaeMbiX. IJs Bcex reosiorMyeckux Imo-
CTPOEHHH TeoJIOT NpexKJe BCero AOJXKEH 3HAaTh BO3PACT TeX MO-
pol, KOTOpble OH HCCJeAyeT, OH JOJXKEeH XODOILIO 3HATh TeOJIOTH-
4eCKYI0 HCTOPHIO 3eMJIH.

st pa3BUTUS TEOPHUM NMPOMCXOMKACHHST 3eMJIM U /ISl yCTaHOB-
JIeHUs! CBSI3W Hallleil MJaHeThl C APYTHMH KOCMHYECKHMH TeJaaMH
3HaHHe BO3pacTa 3eMJM HMeeT TaKXKe pellaiollee 3HAYeHHe.

Kak xe pasBuBajiuch HallM TPEACTABJEHHS O BO3pacre
3eman u FOpPHBIX MOPOA, KaKHe METOIAH MO3BOJAIOT PELINUTb 3TH
BONPOCHI?

FEOJIOTMYECKHE METOJAbl OMPENEJNEHHSI BO3PACTA

l"[ epBHIe CBeJIeHUsT 0 BO3pacTe 3eMJIH CBS3aHBl C PEJHUTHO3HBIMHU
npeacTaBJeHHSIMH, COMVIACHO KOTOPHIM MHUP OBl CO3/aH 1o 60-
JKeCTBEHHOHl BOJile B OY€Hb KOPOTKHH cpok. B 6u6anu ykasriBaer-
Cd, yTO MUp OBLT COTBOPEH B 1IECTh AHEH U C TOro BpeMeHH Npo-
o 7469 ser. Bce 3T penuruosHble NpelCTaB/eHHs HE HMEIOT
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HHUEro o6Llero ¢ HayyHbIM NOAXOAOM K pa3pellieHHI0 BONpOca O
MPOUCXOXKAEHHN U Bo3pacTe 3emau. HecmoTpsa Ha 3TO, OHHM mpo-
CYLIECTBOBAJH [OJroe BpeMs. DTO U MOHSTHO, XKECTOKHH pesu-
THO3HBIH THET, Npec/elOBAaHUS 3a BCSIKOE MHEHHe, HAyllee B pas-
pe3 ¢ peNHrHo3HbBIM YuyeHHeM, — BCE€ 3TO HAJOJAT0 3ajiepiKaso
passutHe Hayku o 3emJe. Jluwb B XVIII Beke Obliu caenansl
nepBbie HayYHbIe MOMbITKH yCTAHOBUTHL Bo3pacT 3eMaH. [las onpe-
nesneHHs Bo3dpacta norpeboBasock HaWTH TaKoi mpouecc, KOTo-
PHIi B TeueHHe [JIMTEJbHOrO BpeMeHH CYLIeCTBOBAaHHS 3eMJH
npoTekan Gbl ¢ NOCTOSTHHOH CKOPOCTBIO.

HeitcTBuTENbHO, YTOGL M3MepSITh NPOMEXKYTKM BPEMEHH, de-
JIOBEK [0J/IKeH Hab/101aTh KaKoi-nu60 npoiecc, NpoTeKarmLHii ¢
MIOCTOSIHHOI cKopocThlo. B Hammx yacax mssi uaMepeHus Bpeme-
HHM MBI HCIIOJIB3yeM paBHOMepHoe KoJsebaHue MasiTHHKA. [1o uso-
OpeTeHHs NPYKHUHHBIX U MasiTHHKOBLIX YaCOB JIIOAH MOJb30BAJHCh
BOASIHBIMU M MECOYHBIMH 4acaMH, B KOTOPBIX M5 H3MepeHud
BpeMEHH HCNOJb30BAJNIOCh PABHOMEPHOE NepechiMaHHe Mecka HIH
nepequWBaHUEe BOABLI M3 BepxXHero cocyaa B HukHuil. 1 B conHeu-
HBIX Yacax AJisS MU3MepeHHsl BPEMEHH TaKXe HCIOJb3yercs mpo-
uecc, MAYUIHHA C TMOCTOSHHON CKOPOCTbIO, — MPOLECC PaBHOMEP-
Horo BpauleHus 3emau BOKpPyr cBoeii ocH. OueBHAHO, YTO YyeM
6oJiee paBHOMEpHO MPOTEKAaeT NMpOLecc, yem MeHbIlle OH 3aBHCHT
OT BO3JeHCTBHSl BHELIHHX YCJAOBHUH, TeM ¢ GOJbIIEH TOYHOCTHIO
MOKHO MPOU3BECTH ONpejeseHlie BPEMEHH.

B kayecTBe Takoro mpoiecca, NpOTeKaloOUIEro ¢ IOCTOSHHOH
CKOPOCTBIO, MO KOTOPOMY MOKHO MPOHU3BECTH BHIUUCJEHHE BO3-
pacta 3eMJ/H, U3BECTHHIH (paHUY3CKHil eCTEeCTBOMCIHITATE/b
Brodbdon npeanoxua HCnonb3oBaTh NPOLECC OCTHIBAHMS 3eMJIH.
B cBoeii «EcrectBennoii ucropun» Broddon BHABHHYA runoresy
IDPOHCXOXAEHHs 3eMJu B pe3ysabTaTe CTOJKHOBEHHsSI KaKoro-To
KocMuyeckoro Ttesia ¢ CosnueM. Ilpu crosxkHoBeHun ot Coanlua
OT[eJIW1aCh KaKasd-TO yacTb, KOTOpAas, pacnaBLIKCh HAa KYCKH, Ja-
Jla HayaJo BCeM MJIaHeTaM COJIHe4YHOl cHUCcTeMbl. Eciu nmpuHsTs,
YTO OCThIBaHHE 3€MJIM MPOUCXOAMJIO C NOCTOSHHOH CKOPOCTBIO,
TO MOXHO BBIYUCJIHTb, CKOJBKC NOTpe6oBaOCh BpeMeHH, UTOGHI
3eMHOl 1Iap OCThlM A0 COBPeMeHHOH TeMmnepaTtypbl. Jis BblyMC-
nenust Bpemenu Bloddon npousBoaHs ONBITHI C pacKaJeHHBIMU
urapamu, Ha6/a104ast 32 CKOPOCTbIO MX OCTBIBAHMS M MNPOBOMSA
aHAJIOTHIO MeXJy CKOPOCTLI0 HUX OCTBIBAHHS M CKOPOCTbIO OCTol-
panvus 3emyd. BBIYHCJEHHBI UM BO3pacT O0Kas3ajics pPaBHLIM
82 thic. JeT. XOTS Ternepb Mbl BHUAMM OUIMGOUHOCThL NMpeACTaBJe-
Huii BiopdoHa u HeNOCTATKYU pacyera, CAeJaHHOrO UM, €ro Mnoi-
XOA K pEIUEHHI0 BOMPOCa O MPOHCXOXKJIEHUH H Bo3pacTe 3eMJIH
ChITPaJ CBOK MOJIOXKHUTEIbHYIO POJb, TaK Kak SBHJICS OJHOH M3
MepBLIX MONBITOK OGBSICHEHHS NPOHCXOXKAEHHs 3eM/IH Ha Hayy-
Hoit ocHoBe. ITonyueHnast Biopdonom BennunHa Bo3pacra npo-
THBODEUYM/IA PEJIUTHA3HBIM MpPEeACTABJEeHHSM, U ero BbIBOMAbI, HAY-
iHe B pa3pe3 C 3THMH NPEACTABJIEHHAMH, GbIM OCYX/EHbl peak-
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IMOHHOH uacThio [lapuikckoro yHuUBepcuTeTa, a OH caMm Gbln
BBIHYXKJI€H OTPEYbCs] OT CBOMX B3IJIsiIOB.

Bckope B AHMJIMM aHa/OrMYHble MCCJAENOBaHHs NPOBEN JOP:A
KenbBuH, KOTOpHII mOJyuYHs BeJHYMHBI BO3pacTa MNOPSAKA
20 maH. ner. Bo3pact 3eMJaH, BhLIUHC/AEHHBIH Ha OCHOBAaHMM pac-
CMOTPEHHBIX NPEACTaBJEHHH, He MOMKET CUHUTAThCH NPABUJBHEIM,
TaK KaK HempaBH/IbHO Obli BbIGpaH Mpolecc, Ha OCHOBAHUH KO-
TOPOrO NMPOM3BOAMJIOCH BHYHCJIEHHe BpeMeHH. [lefcTBuTeNbHO, B
HacTosilllee BpeMs Mbl 3HaeM, YTO B 3eMHOH Kope MNPHUCYTCTBYIOT
pamMOaKTHBHBIE 3/JeMeHThl. XOTSl UX KOJHYeCTBO B 3eMJie OYeHb
HEe3HAUYHUTeNbHO, pACYeThl MOKAa3biBAIOT, YTO KOJHYECTBO Temja,
BBIAEJSIEMOTrO NMPH UX pacnajge, oueHbp Beauko. OcoGeHHO 3HauH-
TeJbHBLIM GBIIO BJHMSHHE paclaja paaMos/eMeHTOB Ha TemnJoBOit
6anaHc 3eMau B HaYyaJbHOH CTAaJMU ee PA3BUTHS, TaK KakK TOTAa
6bl1a BO MHOro pas GoJibllie KOHLUEHTPAUUs pPagHO3JEMEHTOB C
OTHOCHTEJIbHO MaJioi MPOLOJIXKHTENBHOCTbIO XH3HHU. B HacTosuee
BpeMsi GoJibliasi yacTb 3THX PafgMO03JeMEHTOB pachnaJnach, H MO-
3TOMY KOJIHYECTBO TellJla, BhlaesnsseMoro 6jarofapsi pajMoaKTUB"
HOMy pacnajy, 3HauHTeJbHO YMeHbIINWIOCh. B nanekom mpouioM,
BEPOATHO, MPOHCXOAMJIO pa3orpeBaHue 3eMJiH, a He OCTbIBaHUE.

Dbt mpumeHeH u  ApPyroil crmoco6 BBIYMCJAEHHS BO3pacTa
3eman.

Cospemennuk HreloTona, aurauiickuit actpoHoMm Ianseii . B
1715 ropy choenan MOMBITKY ONpedeNHTb BO3pacT 3eMJu Mo CO-
JepxaHuio coneit B okeaHe. [Toj3eMHble U MOBEpXHOCTHblE BOAHI,
NMUTaloIIMe PeKH, YACTHYHO PACTBOPSIIOT W BHILIENAYHBAIOT MOYBH
W ropHele nopoanl. Bmarogaps KpPyroBopoTy BOJbI COAepxKaHHe
coJieif B OKeaHe CO BPeMeHeM JOJKHO yBenHuMBaThed. Ecau mpo-
1lecC MpHUHOCA coJiell B OKeaH DPaBHOMEpHBIH, TO, YCTAHOBHUB 00-
lee CONEpPXKaHHe coJiefi B OKEaHHYeCKOH BoJe M KOJHYeCTBO CO-
Jiell, eXerogHo BbHIHOCMMOe peYyHBIMH BOAAMH, MOXKHO MPOM3Be-
CTH BHIYMC/JEHHE BO3pacTa 3eMJH.

OpnHako 3TOT Mpolecc NPOTEKAeT He C MOCTOSIHHOH €KOPOCTbIO
H, KpoMe TOrOo, OH He MOXKeT OLITh MOJIOXKEH B OCHOBY BBbIUHC/IE-
HHUs BO3pacTa 3eMJH, TaK KaK CaMH OKeaHbl 06Pa30BaJ/IMCh 1OC/e
¢dopMupoBanus 3eM/H. KpoMe Toro, 3a mjautenbHoe Bpems Cy-
IECTBOBaHUs 3eMJIH HEOAHOKPATHO MeHSJICH KJIMMAaT, a BMecTe
C KJUMATHYECKHMH H3MEHEHHAMH MeEHAJaCb CKOPOCTb KpYyroso-
poTta BOABl H KOJIHYECTBO co.neﬁ, €2KEeroaHo INnocCrylnailnXx B Oke-
aH. YacTb BHOCHMBIX ¢ PE€YHBIMM BOLAMM coJield YHOCHJAach Ha
JHO BMeCTe C ONOHHBIMH OTJ/IOXKEHHSAMH, U3 KOTODBIX B najbHel:
wem o6pasoBajuch ocajoyHble nopoarl. Ilocie orcrymienus Mo-
pst 3TH Mopoanl 0GHAXKAKTCA M CHOBAa MNOABEPTaioOTCA [AEHCTBHIO
npupoaHbx BoA. [To3TOMY colepKanne coJiel B OKeaHe OTpaxKaer
He CTOJIbKO BpeMs, npoulealnee ¢ MOMeHTa BO3HHKHOBEHH oKea-
HOB, CKOJIBKO Te (hM3HKO-XHMHUECKHe ITPOLECCH, KOTOphle NMpPOHC-
XOASIT Ha MOBEPXHOCTH 3eMJIM NPH YYaCTHH NMPHPOAHBIX BOX.
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Bosnee 6u3kue K BenHuMHAM BO3pacTa, MPHHUMAEeMbIM B Ha-
cTosillee BPeMsl, JaHHble GbIJIM TOJNYUYeHHl NMPH ONPELeJNeHHH BO3-
pacta mo CKOpocTH 06pa3oBaHUs MOPCKHUX OTJNOXKeHHH. PeuHrie
BOJbl, IOMHMO coJielf, BHOCAT B OKeaH GoJiblive KOJHYECTBA B3Be-
IEHHBIX YaCTHIL| NMecKa, [VIHHBI, KOTOPble OT/AraloTCs Ha OKeaHH-
yeckoe nHo. Okasasnoch, yTo ofumiasi TOJIHHA OCAJOYHBIX IO-
pol, o6pa3oBaBILUUXCS 32 BPEMs CYILIECTBOBAaHHS 3eMJIH, COCTaB-
asiet okosio 100 xm. Ecau ckopocth o6pa3oBaHHs OCaJKOB 1O-
CTOSIHHA, TO HAa OCHOBAHMU TEMIIOB CEIUMEHTALHN MOXKHO BHIYH-
CJIUTb BpeMsi 00pa3oBaHMsi BCeil TOJIIM OCAAOYHBIX MOPOA H TEM
CaMbIM OmnpejenuTh BpeMs o6pas3oBanus 3eMuad. Jlsaa 310ro Jo-
CTaTOYHO pa3je/iuTh BEJIMYHHY MOLIHOCTH CJIOSI OCAaJKOB Ha CKO-
pocTh ux o6pa3oBaHMs, BHIPAXKEHHYIO B CaHTHMeTPax 3a TOA.
[TpousBeneHnsle pasiHYHBIMH MCCAELOBAHMSIMH BHIYMCJEHHS Ja-
JK BeauuuHpl Bo3pacTa oT 100 mo 1000 MmJjH. ser. BonbuinHcTBO
uccaenoBaTeneil cKIoHAA0Ch K 100 MJH. JerT.

[naBHas HeonpeJeneHHOCTb 3TOr0 METOJA COCTOMT B TOM, YTO
MBI He MoxeM ObIThb YBEPEHHBIMH B IOCTOSIHCTBe CKOpPOCTH o6pa-
30BaHHUsl OCAAKOB B JaBHHe BpeMeHa. KpoMe Toro, TpyaHo npea-
MOJIOXKUTh, YTO CKOPOCTh MpPOLECCAa HAKOMJEeHHs OCaaKOB B MNpPO-
weallHe BpeMeHa Obljla Ta e caMas, YTO U B COBPEMEHHBIX yC-
JoBHAX. Mpl 3HaeM, YTO NjaBHOe HAKOIJIEHHe OCAJKOB CMEHs-
Jocb 6ojee GypHBIM, OOYCTOBJEHHBIM PEe3KMM H3MeHEHHEM BYJ-
KaHHUYeCcKO# JesTe/bHOCTH, B 3HAYMTENbHOH CTENEHH MeHsJca
CHOC 3PO3HOHHOTO MarepuaJja. YxKe 06pa3oBaHHbIE OCaNOYHbLIE
MOpOABl MOJABEprajich MepeliaBlIeHHIO M CHOBA pAa3MHIBaJKCh
NpUPOJHLIMU BOAaMHU. Bce 3To ykaspiBaeT Ha 3HaUMTENbHBHIE W3-
MeHeHHs CKOpPOCTH ocajakooOpa3oBaHus B npowoM. Cregosa-
TeJNbHO, H 3TOT Npolecc He MOXeET ObITb MOJIOXKEH B OCHOBY BHI-
qUCJIEeHHs1 Bo3pacTa 3eMJIH.

Onpenenenne Bo3pacta 3eMJM B 3HAUMTEJNbHOH CTENEHH 3a-
BHCHUT OT INIPHHATOH THIIOTE3bl ee MPOMUCXOXKAEHUS H PA3BUTHA.

He BnaBasce B paccMoTpeHue pas/iMyHBIX THIOTe3 06paso-
BaHUs 3€MJH, OTMETHM JIHLIb, YTO B HACTOSILEe BPEMS GOJbUIHH-
CTBO YYeHBIX MNpPHAEPIKHUBAETCA TOH TOYKM 3DEHHS, YTO MNJaHeThi
o6pas3oBajuch M3 Ta30BOMbLIEBOr0 06jaKa, HAXOAHBILEroCs B
KOCMHYECKOM IMPOCTPAHCTBe, U OBIM NEePBOHAYAJILHO XOJOMHbE-
mu. HarpeBanue ocyiuecTB/SNIOCH 32 cUeT BbIAEJNEHHS Temja NpH
pacnmaje paavMOaKTHBHHIX 3JIEMEHTOB, KOTOPHIX B Iepuoj oGpaso-
BaHus 3eMJH OblJIO HECPaBHEeHHO Gogblue, yeM cefivac. Hauanoch
nepepacnpejeseHde BeLIECTBA, CJarawuiero 3eMmJio,.  pasjene-
HHE ero Mo yAeJbHOMY BeCy. DTO NPHBEJNO K PAaCCAAUBAHUIO 3€M-
HOro mapa u o6pa3oBaHHI0 TaK Ha3wiBaeMbix reoctep. Cpenuss
MJIOTHOCTh 3€MHOrO 1Iapa paBHa 5,5 elcmd, a cpeqHss MJIOTHOCTb
BepXHell 4acTH 3€MHOIt KOPbI, AOCTYNHOH HalleMy HernocpeacTBeH-
HOMYy H3yueHHl0, He mpesbiliaer 3,0 e/cm3. IlnoTHoCcTh ke sapa
3emau cocrasasier 9—10 elcmd.

IMpeanonaraercs, yTo B pe3yabTaTe TPOMaAHHIX NABJEHH{ B
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rAyGUHHBIX chepax 3eMJH BELIECTBO TaKKe HAaXOAHTCH B 0COGOM
MJIaCTHYECKOM COCTOSIHMH. ATOMBbI Pa3/MYHBIX 3J€eMEHTOB paco-
JIOXKEHBl TaM ropasjo 6JH:Ke Apyr K ApYry, 4eM B TO# e COBO-
KYMHOCTH 3JIEMEHTOGB, HaO6JIIOfaeMbIX HaMH Ha IOBEPXHOCTH
3eMIH. DTO NPOUCXOAUT 3a CUET CIKATHSI JMEKTPOHHOI 0GOJIOUKH
aTOMOB, NOTEPH YacCTH 3JEKTPOHOB M INpeBpalleHHsi Bceil Macchl
CaMbIX pas3JIMYHBIX 3JIeMEHTOB B 0c060e «MeTasJIH30BaHHOe» CO-
cTOsIHUE,

OO6blYyHO MPHHHUMAaETCS, YTO HE3aBUCHMO OT TOro, Kak o6paso-
sasacp 3eMJid, OHA Gbl1a B KAKOE-TO BpeMsi LEJHKOM WJIU Yac-
THYHO pacCMJiaBJieHa W 3aTeM MNPOMCXOJAUJIO ee 3aTBepJeBaHHe.

[Tpowyio Hecko/NbKO MHIMAPAOB JieT, U HA 3eMJie MOSIBHJIACh
KH3Hb. [ToABneHHe KuU3HM npelcTaB/sieTCsl MoOKa TakXKe Hepas-
pelueHHod 3araakoil. OfHAKo B HaCTOsliee BpeMs H3BECTHO, 4TO
XH3Hb 3apojuiach Gosee MUJAJIMApAa JerT Hasa.

Teosioru MOryT CyauTh O pa3in¥HBIX ¢opMax KH3HM MO Ha-
XOIHMMBIM OCTaTKaM (OKaMeHeJIOCTAM). DTH paCTUTEJIbHBIE H XKH-
BOTHble OCTATKM GBIJIK MorpeGeHsl B TOJLIAX OCAJOYHBIX NMOPOA,
[0 HUM MOXKHO CYAHTb O Pa3/HYHBIX 3moxax xu3Hu 3emaun. Co-
3[aHa Uesas HayKa O MOCJeJOBaTeNIbHOCTH CMeH (GOPM KH3HH Ha
3eMJie, HadBaHHas najeoHtosornell. OcaqouHble NOPOALI, B KOTO-
PBIX XOTSl He COJEpPIKATCS OKAMEHEeJOCTH MKHUBHIX OPraHU3MOB, a
eCTb TOJIbKO TOJIIH rPacUTa U H3BECTHSKOB, MO3BOJSIOT AyMaTh
0 TOM, 4TO 3TO SIBJISIETCS JAOKA3aTeJbCTBOM MOSIBIEHHS JXHU3HH.
Stn BpeMeHa, Koraa o6pa3oBLIBANUCL TaKHe MOPOILI, HA3LIBAIOI-
CSl apXeo30HCKHUMH, T. €. BpeMs MepBOHauaabHOH XU3HU. Caenylo-
Uuiie Mo BpPeMeHH IOpPOALI, COAepXKalllhe YyKe OCTATKH pacTeHH#
H KHUBOTHBIX, Ha3blBAIOT MOPOAAMH MPOTEPO30HCKOH 3pH, T. €.
apbl 3apu xu3Hu. Cuenyiomasi Mo BpeMeHHM MnaJjeo3ofickas 3pa
(3pa npeBHeil KHU3HM), 3aTeM Me3030HcKas 3pa (3pa cpenHeil
WH3HH) M, HaKoHel, KaliHo3olickas 3pa (3pa HOBOH XKH3HH), B
KOHIle KOTOpoil nosiBasiercsi yenoBek. Kaxpas spa moppasne-
JifieTcsl Ha mepHoAw (cM. Taba. 1), Ans Ka)KJoro nepuona xapax-

TEPHbI CBOH 0COOble (POPMBI XKH3HH.
Ta6bauna 1

dpa IMepuox

1. Apxefickas

2. Tporeposoiickas

3. ITaneosoiickas Kem6Gpuiickuit
OpIOBHKCKHI
Cuary puiicknit
HeBonckuit
KameHHOYTrONBbHE
[Mepmexuit

4. Me3o3soiickas Tpuacosblit
IOpckuit
Menosoit

5. Kaitnosoiickas TperuuHblii
YerBepTHUHBIH



Takas xpoHoJiorHueckasi TaGaulla pgaer MOHSTHe TOJBKO O
M0C/1e10BaTENbHOCTH OTAEJNbHBIX TPOMEXYTKOB BpPeMeHH (Hampu-
Mep, 32 JIEBOHCKHM I1epHOJOM CJelyeT KaMeHHOYIOJbHbIH, 3aTeM
NepMCKM# U T. 1.), HO He Jaer NpeACTaBJeHHs O BPEMEHH, Bhpa-
JKEHHOM B rojax.

[Mpoueccel ropoo6pa3oBaHUs TaKXKe MPOMCXOAHIM Ha 3emie
HeONHOBpPeMeHHOo. Bhi1a ycTaHoB/eHA MOC/AeA0BaTeNbHOCTL 06pa-
30BaHHUsl PA3JIMYHBIX TOPHBIX PaioHOB, TAaK Ha3blBaeMbl€ 3MOXH
ropoo6pa3oBaHusi. TH 3MOXH CKJIAAYATOCTH CBA3LIBAIOTCS C 3pa-
MU ¥ nepHogaMu GOpMHUPOBaHUs XU3HM Ha 3eMmse. Camas ApeB-
HsIS 5M0Xa ropoo6pa3oBaHusl HIXKHeapxelckas, camas MoJojas—
anbnuiickas.

B nanbHeiiineM MBI BepHeMcsl K 5paM M 310XaM H NOKaxeM,
KaK B HacTrosilllee BpeMsi HayKa MOXeT pPelIMTh BOIPOC O Bpe-
MeHH, K KOTOPOMY OTHOCATCS Ta MJKM HHas 3pa WIH 310Xa, H O
NPOLOJIXKHTEJIbHOCTH 3THX COOBITHH, BbIpaXEHHBIX B roAax.

KpoMe paccMoTpeHHBIX MeTOLOB, OblIO CAENAHO elle HeMaJo
MOMBITOK ONpeleNHTh BO3PAcT 3eMJH TeOJOTHYECKUMH H TeOoXH-
muyecKHMu MetonaMu. OpHaKo Bce OHH He MNMPHUBEJIM K TOYHBIM
NaHHBIM M He paspeluuyau Mnpo6jeMy YCTAaHOBJIEHHS BO3pacTra
3emau. ToNbKO OTKpbITHE paJUOAaKTHBHOCTH JaJI0 B PYKH Y4Y€HBIX
AeHCTBHTENbHO HAJEXKHEIA MeToJ onpeje/eHus BO3pacra pasjuy-
HbIX NPUPOAHBIX 06pa3oBaHHil, B TOM YHC/Je BO3pacTa 3eMJH.

CYILHOCTb PALUOAKTHBHbBIX METOJLOB ONPEAEJEHHS
BO3PACTA

orjga MH YTBepXKJaeM NpPH PAcCCMOTPEHHH  PAAHOAKTHBHBIX

MEeTOJ0B ONpeJieJieHHst BO3pacTa Mopoj, 4TO Nnpolecc pagHoak-
THBHOTO pacnaja npoTekaeT C MOCTOSHHOH CKOPOCTbIO, T. €. B
eAMHHILy BpeMeHH pacnajaercs BCEerfa CTPOro NMOCTOSHHAS YacThb
HaJHYHbIX aTOMOB, TO 3TO O3HAYaeT, YTO B YCJOBHSX CyLIECTBO-
BaHHs 3€MJH CKOPOCTb PaJMOAKTHBHOIO pacnajga NpakTHYECKH
He 3aBHCeNa OT H3MEHEHHs 3THUX YCJAOBHA. IT0 GbIJIO MOKa3aHO
psSilOM CMeuHasbHO MOCTABJEHHBIX OMBITOB, B KOTOPHIX MPOH3BO-
AUNOCh BbIAICHEHHE BJIMSIHHA DPa3JMYHBIX (HAKTOPOB HAa CKOPOCTh
paanoakTHBHOrO pacnapga. B stux onbiTax TemMneparypa M3MeHsi-
aace ot —190° mo +2500°, maBieHHe MOBOAMIOCH AO HECKOJb-
KuX Thicay atmoctep, B 20000 pa3 yBennuuBajnoch yCKopeHue
CHJIBI TSIKECTH, U3Y4ajoCh BIIHsHHE OYeHb CHJBHBIX 3/IEKTPHYe-
CKHX H MarHHTHBIX NOJIeH, BAHSHHE MHTEHCHBHBIX HCTOYHHKOB M3~
JayueHusi. Bce nmosyueHHble pe3y/bTaThl ¢ HECOMHEHHOCTBIO TOBO-
PAT O TOM, YTO CKOPOCTb PAAMOAKTHBHOTO pacrnajfa OCTAeTCs Mph
5TOM TOCTOSIHHOM, H, CJI€J0BaTeNbHO, MO PaAHOAKTHBHOMY pac-
najgy MOXHO IIPOM3BOJHTb ONpejeseHHe BPeMeHH. Bo3MoOxKHO;
4TO NPH BBICOKHX TEMNepaTypax nopsjka MH/UIHOHOB Fpafycos.
CKODOCTb pacnajfa MOXKeT M3MEHHTbCH, HO B MCTOPHH 3eMJH Ta-
KHX TeMnepartyp He MOIJO ObITb.
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Brnepsrie B 1896 rogy ¢panuysckuit ¢pusux Aupu Bekkepenn
o6HapyKuJ, yTO (oTOrpaduueckas mIacTHHKA YepHeeT OT coJel
ypaHa, Haxe B TOM CJyuyae, KOrja COJNIM ypaHa HaXOLWJIHCh Ha
[1acCTHHKE, 3aBepPHYTOH B GyMmary. DT1oT (pakr Dekkepenb o6bsic-
HWJ T€M, YTO COJIM ypaHa HMCIOYCKAalOT paHee HEH3BeCTHEIE Jy4H,
crnocoGHble NPOHUKATh Yepe3 GyMary M BO3JeHCTBOBaThH Ha (HOTO-
rpaguyeckyro niacTuuky. Tak 3apoauoch yueHHe 0 pagHOaKTHB-
HOCTH.

BrocnefcTBHE BEISICHH/IOCH, YTO HEKOTOPble YPaHOBble MHHE-
paJsibl, 0COGEHHO ypaHOBasi CMOJIK3, BO MHOTO pa3 aKTHBHee, 4eM
ypaH. DTH HeoObluaiiHbie SIBJEHHS TPHBJIEKAH BHHMAaHHE Y4YEHBIX
BO MHOTMX CTPAHax M TOJKHYJM HUX Ha MOMCKU HOBBIX PaJHOAK-
THBHBIX 3JIeMEHTOB, Ha TIIATeNbHOE H3yuYeHHe CaMOro SIBJIEHHS
paluOaKTHBHOCTH M Ha HM3yuyeHHe HAXOXKJeHUs PaAHOAKTHBHBIX
3JIEMEHTOR B NpUpOJe.

Brisichusioch, uTo pacnaj paiHOAaKTHUBHBIX 3JIEMEHTOB, T. €.
npespaleHye OJHUX aTOMOB B JAPyrue CONPOBOXKAAETCS BblAene-
HHeM G6OJIbILIOTO KOJMYeCTBA SHEPTHH B BHIe Pa3/JMYHOrO poAd
usnydyeHud. CyumiecTByer Tpu BuAA Jydei: G-JlyuH, npeacTasJslo-
e co60ii MOTOK MOJIOXKHTE/bHO 3apSKEHHBIX siaep reaus, B-ay-
UHd, TpeACTaB/AIIMe COG0H MOTOK 3JEKTPOHOB, Macca KOTOPBIX
noytd B 2000 pa3 MeHbllle Maccel aToMa BOAOPOAA, H Y-JAy4YH —
v3Jy4yeHHe, NoJo6HOe PEHTreHOBCKOMY, HO HMewoulue elie GoJee
KODOTKYIO JJIMHY BOJIHEI H NOTOMy ellle GoJiee MpOHHKaIOLIHe.

JleTanbHble uCCIeOBaHHUS IMOKa3ajH, YTO CKOPOCTh pPaaHoO-
AKTHBHOTO pacnaja, a BMeCTe C TeM H CPelHsiss NPOJOJIKHTEJb-
HOCTb CYIIEeCTBOBAHHMsI KaxKAOr0 PaAMOaKTHUBHOrO 3JeMeHTa SiB-
JisieTCsl MOCTOSIHHOM BenuuuHOH. KaXXKaoMy palnoOakTHBHOMY 3Je-
MEHTY NpPUCYLIa CBOSI CpPefHSsl NMPOJOJIKHTENIbHOCTb XKH3HH, IO-
JOGHO TOMY, KaK MBI FOBOPHM O CPeIHeiH NPOIOJKUTENbHOCTH
JKU3HH YeJIOBEKAa, HO C TeM OTJHYHEM, UYTO CPeAHSIs MPOLOJIKHU-
TEJbHOCTb KH3HM YeJoBeKa B OOJIbLIOH CTENeHH 3aBUCHT OT yC-
JIOBHH XKH3HH, & CPelHsisl MPOJAOJIKHTEJNbHOCTb XH3HH paguosJie-
MEHTOB, KaK Mbl YK€ YKa3biBalud Bblle, He 3aBUCUT OT M3MeHe-
HHSl YCJIOBHH.

Bosbiell yacTbio CKOpPOCTh pacnajga paauo3/JeMeHTOB BhIpa-
KaIOT uepe3 NepHOL MOJYypacnaja, T. €. yepe3 TO BpPeMs, KOTopoe
HeoGXoAuMO, YTOGH YHCIO IMepPBOHAYaJbHO MPUCYTCTBOBABLIUX
aTOMOB KaKOro-in60 pajuo3jeMeHTa yMeHbLINIOCh HaIMOJIOBHHY.

B npupome Oblin HaHJEHB PagMO3JEMEHTHl C UYpe3BhYaHo
GosbIIMMHK NEepPUOAAMH MoJypacnajna, u3MepsieMbIMU MHJIMApAA-
MH JIeT, 4 Hapsily C HUMH OYeHb MaJbIMH, Y KOTOPbIX NepHOX
moJypacnaja H3MepsieTcs THICAYHBIMH H MHJIJIMOHHBIMH JOJAMH
cekyHAab. OObsiCHEeHHe CYLIECTBOBAHHS PajHO3JIEMEHTOB, BPEMA
JKHM3IHM KOTOPBIX Ype3BbIYaHHO MaJjo Mo CPaBHEHHIO CO BDPeMeHeM
cyuecTBoBaHuss 3eMJH, Gbuio naHo Pesepdopaom u Coanmu, Ko-
TOpble NPeANONOKHIH, YTO 3TH KOPOTKOXKHBYILHe 3/J€MEHTHl NMpPH-
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CYTCTBYIOT B MpupoAe 6rarogapsi TOMy, 4To MOCTOSIHHO o6paay-
I0TCSI U3 NOJITOXKHMBYLIHX 3J€MEHTOB ypaHa M TOPHSL.

BoabluHeTBO BeTpeyamomuxcss B NpuUpoje  PaAMOAKTHBHBIX
3/MI€EMEHTOB NPHHANNEKHUT K YJeHaM Tpex pPafAHOAKTHEBHBIX Ce-
meiicTB (cM. puc. 1, 2, 3).
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Puc, 1. PagnoakTuBHOe ceMeiicTBO ypaHa.

H3BecTHO, 4TO NPHPOAHBIA ypaH COCTOMT M3 JABYX PaAHOaK-
THUBHBIX, JOJTOXKHBYILIUX H30TONOB — ypaHa 238 u ypana 235.
H3oTonamu mpl Ha3piBaeM TPYMNNbl aTOMOB, OTJIHYAIOLIMECH APYT
OT Apyra TOJbKO MaccaMH, HO HMMEIOLHMMH COBEPIUEHHO OJHMHa-
KOBbie XMMHyeckue cBoiicTBa. Kaxkablii 3 M30TONOB ypaHa HMeeT
CBOH Llemouku pacnapa. Tak, ypaH 238 npu pacnmajge o6pasyer
cHayajia M30TON TOPHS C Maccoi 234, KOTOpPEHIi B CBOIO OuYepefb
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Takxe pacnapaercs. [Ipofins AVIMHHYIO Lenb npeBpalleHui, aTOM
ypaHa 238 mnocTeneHHo NpeBpallaeTcss B cBHHen C Maccoit 206.
Ha pucynke | npencraBaen 3ToT paj pacnaga ypaHa. Ilpu pac-
najge ypaHa 238 Buirensitorcss @-yacTHubl. I1pu nocneqoBaTeqbHOM
pacnafie simep ypaHa 238 no CTaGH/IbHOTO sizpa CBHHLA Bblie-
asetcss 8 anbda-uactuu. Mbl paHee yKasbiBaau, uyto ajbda-uya-
CTHIBI 3TO MOJOXHTENBHO 3apsKeHHble sigpa reaus. TakuMm o6pa-
30M, CXeMaTHYeCcKM npollecc pagHOAaKTHBHOTO pacnafa ypaua
238 MOKHO NMpPeACTaBHTH CJaenyioinuMm o6pasom: U238 P06 8a
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Pnc. 2. PannoakTuBHOe ceMefiCTBO aKTHHOYpaHa.

AHanoruyHo NMpoOUCXOAUT pacnag ypaHa 235, KOTOpBIH yacrto
Ha3bBaeTcss akTHHOypaHoM. OT/iHyMe 3aKJIIOYaeTCs B TOM, YTO
CKOpOCThL pacnaja ypana 235 Goublue, yeM ypaHa 238, u npu
pacnaje o6pasyercst Apyrasl 1eMoyka H30TONOB. KoHeunem npo-
AYKTOM pacnafa ypaHa 235 sBjsieTcsl TakyKe H30TON CBHHIIA, HO
¢ maccoii 207. I1pu pacnange ypana 235 o6pasyercs 7 anbda-ya-

CTHIL
Tlpuponnniii TOpHil COCTOHT MPAaKTHYECKH W3 OQHOrO H30TOMa
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¢ Maccoit 232. Topuii o6pa3yetr TOpHEBOe CeMEHCTBO, KOHEUHBLIM
fIPOAYKTOM pacrnajga KOTOPOTO sIBJsieTCss cBHMHen ¢ Mmaccoil 203;
npu pacnaje atomMa TOpPHsl 0 KOHEYHOro MPOJAyKTa pacnajga Bbl-
nensiercs 6 anbga-yactuu. Takum 06pasoM, Me BUAHMM, YTO NpH
palHOaKTUBHOM pacmafie ypaHa, akTHHOypaHa M Topusi obpa-
3yIOTCSl pasJjinyHble M30TOMNB CBHHIA, a TaK¥e HEKOTOPOe KOJIH-
4eCcTBO reJus.
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Puc 3 PaauoakTuBHOE ceMeHCTBO TOpHS

KpoMe panuOakTHBHBLIX CeMeHCTB, B NPHPOAe BCTPEUAIOTCH
OJIHHOUHHIE PaJMOaKTHBHbIE H30TOIIbl, KOTOPble NMPH CBOEM pacmna-
e cpa3dy e NepexofdT B CTaOW/IbHble, KOHEYHble MPOAYKTH
(Tabn. 2). Mbl yKaxeM Ha HEKOTOpble M3 TAKHX OJMHOYHBIX H30-
TONOB, KOTOphie OyAyT HAaC HHTEPecOBaTb C TOYKH 3peHHs BO3-
MOXKHOCTH YCTaHOBJIEHMS N0 MX pacnajy BO3pacTa pasjiMuHBIX
npupoaHeix o6pasosanuil. [1pu pacnane atomoB kanusi 40 o6Gpa-
3VIOTCSI aTOMHl CTaGUJIBHOTO NpPOAYyKTa — aproHa c¢ wmaccoii 40.
B pesysabrate pacnapa py6unusi 87 BO3HHKAIOT aTOMbl CTPOHIHS
?2’73 pesysabTaTe pacnajaa peHus 187 o6pasyloTcs aToOMbl OCMHS

13



C MOMeHTa OTKPHITHS PaJAMOAKTHBHOCTH GBIIW HayaThbl LIKPO-
KHe HCCJCOOBAHUS IO ONpeneNeHHI0 COAepXKaHUsS pajuO3JieMeH-
TOB BO BCeH KMBOH W HEXKHBOH mpupole.

H3yueHue pacnpocTpaHeHHOCTH pafMO3JEeMEHTOB B 3€MHbIX
06pa3oBaHuUsIX NPeNCTABISET CAMOCTOSTENbHBIN HHTEPeC U, KpoMe
TOr0, BAXKHO JJs1 1eneli aGCOMOTHOH reoXpOHOJOTHH.

Ta6aununa 2
EcTecTBeHHble pagMOaKTHBHbIE H30TONBI

Tun Koueunslit ITepnon moaypac-
Hsoronut pacnana NPOAYKT nana (Jaer)
K0 B Ca*® 1,3-10°
K A0
Rbs87 B Sré7 6,1 - 1010
Smi47 a Nd!43 1,4- 101
Lul? B H1176 7,3- 1010
Re!87? B Os!#7 ~ 10m
Th22 @ u pan Pb20s 1,4-100
U235 o H pan Pb2o7 7,1.108
U238 o u pan Ph20s 4,5-109

3a GoJsee yeM MOJNYBEKOBYIO HCTOPHIO MCCAENOBaHHH Gbla Ha-
KONJIEeH OTPOMHBIH (haKTHUECKUii MAaTepUas Mo BbISICHEHHIO 3aKO-
HOMEpHOCTEl pacnpefiesleHHss pPaAiHOAKTHBHBIX 3JE€MEHTOB B OKPY-
)Kawiei Hac npupoge. Okasasnocb, YTO BCe BeLIeCTBA XKHBOH H
HeXXHUBOH NMPHUPOALI B KaKOH-TO Mepe o006/1afalT pajgHOaKTHB-
HocThlo (Ta6a. 3), kotopas oGyc/iOBJIeHa MPHCYTCTBHEM B HHX
TeX WJIH HHBIX PAaJUOAKTHBHHIX 3JIEMEHTOB,

Kak ycTaHOBJIEHO B HACTOsiLee BPeMsl, FOpHbIE OPOJAL HMEIOT
HEeOJHHAKOBOE COZepKaHHe pagHOaKTUBHHIX sjaeMeHToB. HauGo-
Jiee BHICOKHe KOHILEHTDPAIHMH HAOJMIOAAIOTCS B KUCJBIX M3BepIKeH-
HBIX TOPOAAaxX, HAUMEHbLIHE — B OCHOBHBIX U YJIbTPAOCHOBHBIX.

Ho u B ropHbIX MOpPOAax pajHOaKTHBHLIE 3JIEMEHTHl pacnpene-
JIeHbl HepaBHOMepPHO.

B npupome BcTpeyaloTCs CHJIbHOPAAHOAKTHBHBIE MHHepalhl,
cogepKauiue 3HauuTesNbHble KOJHYECTBA ypaHa H TOPUS H MaJo-
akTHBHble. B Tabiuue 4 nmpuBeneHH HEKOTOphie, HauboJiee TH-
MUYHbIe H3 BHICOKOPAAHOAKTUBHBIX MHHEPAJIOB,

OnHako cjenyeT OTMETHTb, YTO CKOMJIEHHS TaKHX MHHepaJsos
BCTPEYAIOTCS AOBOJIBHO PENKO.

Ho kak xe mpousBecTH ompejeneHue BPeMEeHH MO paaHOaK-
THBHOMY pacnany?

JonycTuM, uTO y Hac HMeeTCs MUHepaJ, CopepxKalluil ypaH,
M B 3TOM MHHepaje B MOMEHT ero o6pa3oBaHHs OTCYTCTBOBAJH
npoAykTH ero pacnaga. C TeyeHHeM BpeMeHM H3 ypaHa HauH-
HAIOT HaKamauBaTbCcsi NMPOAYKTH paclnaja — H30TOMbl CBHHIA H,
reanit. CKopocTh pacnaja ypaHa H, C/elloBaTeNbHO, CKOPOCTb
HAKOIJIEHHs] CBMHIIA HaM XOpOLIO M3BECTHbl, OHA HEOLHOKPATHO-
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onpefensnach 3KCIepUMEHTaJbHO, 3HAYUT, Mhl XOPOLUO 3HAaEM,
CKOJIbKO aTOMOB CBHHIA 0o6pas3yercss W3 OJHOro rpamma ypaHa
B rod. Ecan ompenenurts comepkaHue cBHHLA H ypaHa B MHHe-
pane B HACTOSILIMH MOMEHT, TO JIeFKO MOXHO Yy3HaTh, CKOJbKO
MpOILJIO BpeMeHy ¢ MOMeHTa o6pa3oBaHus MuHepaJa. Ilas 3Toro
JAOCTaTOYHO MOAEJHThL COAEpP}aHHe CBHHILA Ha CKOPOCTb ero oG-
pa3oBaHHUs U3 ypaHa, T. e. HA KOJHYECTBO aTOMOB CBHMHIA, 00pa-
3ylOUHUXcq B TeyeHue roga. Tak, 6e3 mpsaMoro cyera 4ucjaa pac-
NajJi0B aTOMOB ypaHa MOXHO NMPOH3BOAUTHL ONpejeseHHe BPeMeHH
XKHU3HH MHHepaJa.

Ta6auna 3
Ra efe U e/e Th e/e K efe

[Tousa n-10-13 n-10-7 n-10-6
Boasl okeanos 1-10-13 2fa| 3-10-6 2/a| 2-10-9 /2
Kucneie mopoast 1-10-12 3-10-6 12-10-6 0,03
Cpennue » 5.10-13 1,5-10-% 4,4.10-8 0,011
OcHOBHEIE ~ » 21013 0,6-10-6 3.10-¢ 0,009
YabTpaocHoBHbIE 0,1.10-13 0,03 - 10-6
KaMennsle Mereo-

PHTBI 1-10-7 2.10-6 1- 10-5
JKenesusie Mereo-

PUTHI 1.10-° 1-10-8 3-10¢

['opHble mopoasl MPeACTaBAsiOT cO00il COBOKYNHOCTb MHHepa-

sioB. [Ipu onpenesnenun Bo3pacta MHHepaJsa, BXOASIILIETO B COCTAB
NOpOJbl, MBI MOXE€M YCTAHOBHTb BO3PAacT 3TOH MOPOABI, TaK Kak
BK/IIOUEHHBIi B Hee MHHepas G6bu1 00pa3soBaH OAHOBPEMEHHO C
Heil.

Ta6auya 4
PacnpocTpaHeHHOCTb ypaHa M TOpusi B MUHepajiax

MuuepaJst U % Th %
YpauuHur 60—88 0—3
Cwmouka 70—85 0—2
Topuanur 4—13 70—80
Bpaunepur 37 4
Topur 1 63
Monauut 0,7 1o 17—20

SToT MeToj, MCIONb3yeMblii I/l ompejejeHHs Bo3pacTa Ha-
KOTJIeHHe CBMHIIA B MHHEpasjax, MoJyyus Ha3BaHWe CBHHIOBOTO
Metona. [TepBbie onpeneseHHs 3THM METOAOM OblIH CAeJaHH yiKe
yepe3 5 ner nocae npeasnoxenus Ibepa Kiopu u Pesepdopaa uc-
MoJb30BaTh MpolecC PafHOAKTHBHOTO pacnaja ajs ueseil reo-
XPOHOJIOTHH.
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CBHHLOBLI/ MeTOJ, OnmpenesNeHHs Bo3pacra

B 1907 rony BoatByn ony6nukoBas nepByio TaGauLy TreoJso-
FMYecKHX BO3PaCTOB, OCHOBAHHYIO Ha M3MEPEHHH OTHOIIECHHS
CBHHLA K YpaHy ¥ TOPHIO B PaJHOAaKTHUBHBIX MHHepasax.

[Tonyuennsie BosTByIOM daHHBble GLIJIH HELOCTATOUHO TOYHBI,
HO OHHM MOKa3aJiH, YTO OTHOLIEHHe CBUHLUA K YPaHy H TOPHIO mefi-
CTBHTEJIbHO XapaKTepH3yer BO3pacT UCCAeJOBAHHBIX MUHEpPaJIoB.
Bmecte ¢ TeM 3Tu mepebie onpeneneHHss OblIM  CKENTUYECKHU
GCTPeyeHbl GOJIBLIMHCTBOM Te0JIOrOB, TaK Kak UH(MPb BO3pacTa
oT 250 mo 1320 MJH. JeT, MoJIyueHHble NPH aHAJ/H3e, NPOTHBOpe-
YUJIH CYLIECTBYIOLIUM B TO BpeMsi TeOJIOTHUECKHM MpeiacTaBJje-
HUSIM.

C rex nop meron Gbl1 AeTaJbHO pa3paboTaH. YTOUHSAJHCH
KOHCTAHTHI M CXeMHl pacnajaa, Obl1H pPa3BUThl HOBHIE METO[B!
aHaJ/iM3a, no3poJidouiHe ¢ 60JbLIOH TOYHOCTbIO ONpPedeJHTb HH-
4TOXHblEe KOJIMYeCTBa 3JieMeHTOB. Ternepb yxke HH y KOTO He BHI-
3bIBaeT COMHEHHS] MPAaBH/IbHOCTh MOJyYaeMblX BEJIHYMH BO3pacra,
TAK KaK BBISICHWJIHCb YCJOBHSI H BO3MOXHOCTH NPHMEHeHUs pa-
JHMOAKTHUBHBIX METOLOB OlpeneseHHs Bo3pacTa.

Brino ycranosseHo, yTo AJs1 OnpejesieHdsl Bo3pacta MHHepa-
JIOB CBHHLIOBBIM METOJOM MOJAXOJAAT He BCe MHHEpaJbl, COmepKa-
wre ypan u topuit. Okasanochk, yTo HeoGX0AUMO moa6HpaThL Ta-
KHe MHUHepaJskbl, B KOTOpble He BXOAMJ CBHHEL W3 paciyaBa, H3
Kotoporo 06pa3oBaJjicsi JaHHEI MUHEpaJ. DTOT CBUHEeL, MOMnaiao-
WU B MHUHepaJ B MOMEHT ero o6pa3oBaHHs, Ha3bIBAIOT OGBIKHO-
BeHHbIM CBMHUOM. Kpome Toro, najbHefilliMe HCCJAelOBaHHUSA MO-
Ka3aay, 4yTo AOJI0 9TOr0 CBHHLA B MHHepaje MOXHO YyYecCTb.
Oxka3zasoch, 4To AJ151 BBed€HUs MOMPAaBKH Ha MPUCYTCTBYIOLIHEI B
MHHepaJe nmpu ero o6pa3oBaHMH OOLIKHOBEHHBIH CBHHel HeoO-
XOMUMO 3HATh M30TONHLIA COCTAB CBMHIIA, BblAEJEHHBI H3 MHHe-
pana. OnpefeseHle H30TOMHOrO COCTaBa CBHHLA IPOBOAMTCS Ha
creluanbHOM NpUGOpe — MaccCneKTpoMeTpe, MO3BOJAIOIIEM €
6OoJ/bIIIOf TOYHOCTHIO M3YyYHTb H3OTONHBIH COCTaB CBHHLA.

Ho He TO/bKO MpHCYTCTBHE OOLIKHOBEHHOTO CBHHIA, €CJIH ero
He yyYecTb, MOXKET MPUBOAMTb K HEMPaBHJIbHLIM pe3ysabTaTaM.
BLISICHHIIOCH, YTO HCCenyeMbli o6pasel] A0MKEH UMETh XOPOLIYIO
COXpaHHOCTb, H60 BCe BTOPHUHBIE MPOLECCHl, MPUBOASIINE K NMPH-
BHOCY M BbIHOCY CBHHUA HJIH yPaHa, MOTYT HCKa3UTb BeJTHUHHY
BO3pacra.

Kaxapliit MHHepas MOXET NOJBepraTtbcs NEHCTBHUIO NMPHPOI-
HBIX BOI, KOTOpble MOTYT 4YAaCTHYHO MPUBHOCHTb MJIM BBIHOCHTD
ypaH WM CBMHell W TeM CaMblM HapyllaTb OTHOLIeHHe CBHHIA
K ypaHy, oGyCJOBJIEHHOe TOJbKO BpeMeHem XH3HM MHHepaJa.
B takoMm ciyyae BHIUMC/IEHHBI BO3PACT OKa3blBaeTCs HeNnpaBUJib-
HBLIM: NPH NOTepe CBHHLA BBIYHC/EHHBIH BO3pacT GyleT MeHblUe
MCTHHHOTO, a NpPH NMOTepe ypaHa WIM TOpUS Bo3pacTt Gyner GoJb-
e HCTHHHOTO.
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Bonpock npuBHOCa # BhIHOCA ypaHa H ero MpoAyKTOB pacna-
Za Obl1M [deTanbHO M3yyeHbl, U B HAcTOsllee BpeMs Mbl yMeeM
NPaBUJBHO ONpeAeNsiTh CTE€MNeHb COXPaHHOCTH MuHepasos. Cyue-
CTBEHHO TO, YTO, €cJH Mbl UcciefyeM obGpasel MUHepasna, HMelo-
IIero XOpOUIyI0 COXPAHHOCTb, TO MMEETCH MNoJHas rapaHTus, 4yTo
uHbpPB BO3pacTa MOJYy4alOTCsi NPaBUAbHBIMH M HHUKaKHE BTOPHU-
Hble npoueccsl He npoucxoauad. Ho uToGel yGeAuTbcst B 3TOM,
#eo6xoauMa MpoBepKa, KOTOpPass MOXKeT GbITh OCYILECTBJEHA cJe-
aywowuM obpasoM. B MuHepanax OGBIYHO MPHCYTCTBYIOT ORHO-
BPeMeHHO ypaH, akTHHO-ypaH U Topuil. 3a BpeMs CylLeCTBOBaHHUS
MHHepasna M3 3THX PaAuO03/1eMEHTOB 06pa3yloTcs NPOAYKThI pac-
naja — U30TOMBEl CBHHUA ¢ pas3ju4yHoil Maccoiél. M3 ypana 238
obpasyercs ceuneny 206, u3 ypaHa 235 — cBuHen 207, a u3 TO-
pusa — curen 208. Bospact MHHepasioB MOXHO BHIUMCIAHTL MO
J1060My OTHOLIEHHIO: JHO0 Mo oTHOWEHHIo cBUHUA 206 K ypaHy
238, uau no orxoueHuio ceuHua 207 K ypaHy 235, uam Mo OTHO-
weHuio ceuHua 208 k Topuio. Kpome Toro, Bo3pacT MuHepaJoB
MOXHO BBIYMC/ATH TaK¥Ke [0 OTHOLIEHHIO H30TOMOB CBHHUA 207
k ceuHuy 206, Tak Kak CKopocTb o6GpasoBauus cBuHua 207 u
csunua 206 pasnvuHa u oTHoweHue cBuHUA 206 k cBuHuUy 207 3a-
BHCHT OT BPEMEHH.

Ecau nonyueHHble BeJMYMHBI BO3PacTa AOBOJBHO GJIH3KO COB-
f1aflaloT, TO 3TO MOXeT SIBUTbCK XOPOLIMM JOKAa3aTeJbCTBOM TO-
ro, YTO He MMeJH MECTO HHKaKHe BTOPHYHBIE MPOLECCHl, KOTOPbIE
MOTJIM HCKa3HThb HCTHHHYIO BeJHYHMHY BBIYHCJEHOr0 BO3pacTa.
HeiicTBuTenbHO, CKOpPOCTH pacnaga ypaHa 235 u ypaHa 238 pas-
JIMYHBI, MO3TOMY BCE BTODHYHLIE MPOLECCHl PasaHYHbHIM 06pa3om
OyAyT BAUATHL Ha BeJHUYMHY BO3pacTa, BHIYHC/JAEHHYIO MO npuBe-
AeHHBIM Bbillie COOTHoweHUsM. Ecan xe uudpu Bo3pacra, noay-
YeHHble M0 3THM COOTHOLIEHUSM, NOBOJBbHO OJH3KH, TO 3TO 03HA-
4aeT, YTO BTOPHUHBIE MPOLECCH OTCYTCTBOBAJIH.

M1 He cayyaitHo ymoTpeGHJIN BbipaXKeHHe <«AOBOJBHO G6JiM3-
ku». OGbIYHO Ha MpaKTHKe NMpu ONpeAeJeHMH BO3pacTa Mo pas-
JIMUHBIM OTHOLUEHHSIM H30TONOB CBHHLA K ypPaHy M TOPHIO BCeraa
Ha6monaeTrcs He6GoJIblIOE pacXOXJeHHe B MOJY4YeHHBIX 3Hauye-
#uax. PaccMoTpuM B KayecTBe npuMepa HeKOTOpPble AAHHEIE MO
BO3PaCTy MOHALMTOB (TOPHUEBBIX MUHEPAJOB), BLIYMCJIEHHEIE IO
Pa3MyYHBIM OTHOUIEHHsIM U NpHUBeleHHble B TabJjuue 5. Mbl BH-
JHMM, YTO CXOXJEeHHe 3HaueHHii Bo3pacTa B HEKOTOPHIX CJay4asix
Jydlle, B APYTHX HECKOJbKO XYK€, HO BCe OHHM OJIHM3KH K BIOJIHE
onpeneseHHbIM BenyuHaM. [l MOHAUMTOB, COAEPXKALIMX Mpe-
UMYLIeCTBEHHO TOPHi H ero MPOAyKTH pacnajpa, HauGoJee TOY-
Hble pe3y/bTaThl NOJYYalOTCs MO OTHOLIGHHIO TOPHEBOro CBHMHLA
K Topuio (Pb28/Th?32),

Ilpu onpenesennu BO3pacTa APEBHUX MHHEPAJOB, HMEIOILMX
BO3pacT OKOJIO 2 MapJ. JIeT, NPH XOpoLIeil TOUHOCTH PACXOKAEHHE
B pe3y/bTaTax MOXeT COCTaBiATb 5%, M Hac He JOMXKHO CMy-
waThb, uto 3T 5% coorsercTByior 200 MaH. JeT.
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Ecan BospacT ropHoil nopoanl yCTaHOBJIEH ONpedeNeHUAMHU 110
HECKOJIbKUM MHHEpanam u NpH 3TOM MNMOJYUHIHCH 6JIM3KHe 3Haue-
HHS, TO B 3TOM ciayuyae y Hac MoxetT 6blTb noJinagd YBEPEHHOCTDb
B MpaBUJbHOCTH HOle‘{eHHle B@JHYHH.

Ta6auuwa 5
Papnoxnmuyeckue naHHbie, H30TONHBI COCTAB CBHHUA M BO3PAcT MOHALMTOB

Conepxanne (%) H3otonustit cocras Bospact (Mau. Jaer)
CBHHLA

Pb | U | Th | 204 | 206 | 207 | 208 | _207_| 206 | 207 | 208
206 | 238 1235 | 232

0,78 | 0,132] 6,02 | 0,26 | 11,57| 552 | 100 | 2920 | 2500 | 2720 | 2120
0,805| 0,134 8,64 | 0,036; 6,44| 1,12 | 100 | 1640 | 2130 | 1830 | 1830
097 | 063 | 697 | 0,24 | 33,1 | 897 | 100 | 2620 | 2240 | 2450 | 2050
080 | 062 | 68 | 0,16 | 344 | 592 100 | 1800 | 1950 | 1860 | 1680
0,75 | 0,26 | 7,28 | 0,01 | 11,38 1,79 | 100 | 2450 | 1900 | 2100 |1950
0,42 | 0,202| 3,66 | 0,15 [ 18,00| 3,70 100 | 1470 | 1780 | 1635 | 1900

Berille ynomMuHasnach BO3MOXKHOCTh 3aXBaTa OGBLIKHOBEHHOTO
CBHHIIA YPAaHOBBIMH HJIM TODHEBBIMH MHHEpaJTaMH B MOMEHT HX
o0pa3oBaHHsl W3 MarMaTHyeckoro pacmjasa. B HekoTopmix ciy-
YasgxX MHHEPaJ MOXKET 3aXBaTHTh HACTOJNBKO GOJMbUIOE KOJHUECTBO
OOBIKHOBEHHOTO CBHHIA, UTO /5 BBIYHCJEHUS BO3pacra Heo6GXo-
IHMO BBOJAMTbH MONPABKy Ha 3TOT cBHHell. [lonpaBka o6GbIuHO BBO-
IUTCS MO H30TOomy cBHHUA Pb2%, He siBaisiolierocs ujeHoM HH
OIHOTO M3 PaAHOAKTHBHBIX DAMAOB U, CJA€AOBAaTeJbHO, He HakKail-
JIUBAOLIErocss B pagvMOaKTHBHOM MuHepase. [IpucyTcTBHE 3TOro
H30TOMA CBHHLA B YPAaHOBOM WJH TOPUEBOM MHHepaJsie FOBOPHUT
O 3arps3HeHHOCTH HNAHHOTO MHuHepasa OOBIKHOBEHHBIM CBHHIOM.
OO6LIKHOBEHHBIY 3€MHO{i CBHHEL[ COCTOUT M3 CMECH H30TOMNOB
Pb204 Pheos pb207 y Pb28 npuuem P2%* He oGpasyercsa B 3em-
HBIX YCJIOBHAX.

PacnpocTpaHeHHOCTh 3TOTO M30TONA AJ151 OGLIKHOBEHHOTO 3€M-
HOTO CBHUHLIA B CMecH uX HM3oTonos cocrasaser 1,2—1,59%. Takoe
Kojie6aHue OOYCJOBJNEHO pAa3/JHYHBIM BO3PACTOM HCCAEAYEMBIX
PYAHBIX CBHHUOB. UeM paHbllle CBHHLOBas pyAa OTAeNMNaCh OT
CBOeil MaTepHHCKOH mopoasl, TeM Goabuie goss Pb?* B cmecn
H30TOMOB. DTO OOBACHAETCH TEM, UYTO H30OTOMNBl CBHHLA C MAcCOil
206, 207 u 208 nocTosiHHO 06pasyioTcs B 3eMHBIX YCJAOBHAX 3a
cyeT pacnaja ypaHa u Topnﬂ.chmx CBUHIIOBAasi pyAa, B KOTOPOi
He CONEpIKHUTCA ypaH M TODPHH, BbIAEAHJIach B Kakoe-TO Bpem,
TO OHa 3ameyatjesna CBHHEI[ C TAKUM U3OTOMHBIM COCTABOM, KO-
TOpbiil GBI XapakTepeH JJsi ee MaTepuHCKoii marmbl. [as co-
MOCTaBJIeHHs U CPaBHEHHUs MexJy co00H aHalH30B H30TOMHOrO
COCT4BA CBHHIA MOJyYeHHBIEe NAHHble BHIPAXKAIOT B BHIE OTHOLLR-
unit Pb206/Ph204  PHh207/Pb204, Pbh208/Ph20t.  [IoHATHO, YTO uUEM
BbIlIe 3TO OTHOLIeHHe, TeM GoJsblle A06aBKa PaAHOreHHOro CBHH-
1la ¥ MeHbllle BO3PacT pyAbl.
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lenueBblil MeTon onpeaeneHus Bo3pacra

blllle MBI YIIOMHHAJIH O TOM, YTO NMPpH PaAHOaKTHBHOM pacnane

silep ypaHa H TOpHs o6pasywoTcs siapa reaus. Oxasasgocs,
YTO B HEKOTOPLIX MHHepaJiax ¢ NMJIOTHOH KPUCTAJJHYECKOH CTPYK-
TYpOH BeCb resiuif, HAKONMHUBLIKICSA B pe3yJbTaTe pacnajna ypaHa u
TOpHS, XOPOIIO COXPaHsIeTCss W 3a BPEMSI CYLIECTBOBAHHSI MHHe-
paja npakTH4yecKu He TepseTcs. Bo3pacr Takux MuHepasoB Mo-
)Ker ObiITb YCTAHOBJIEH MO €ro HAaKOMJIEeHHI0. Mpl 3HaeM KoJauye-
CTBO resius, o6pasyiouerocss npu pacnajge OIHOro rpaMma ypaHa
B rod. [TosToMy myTeM onpenesieHHst COAEpPKaHUA YpaHa M FeJus
B MHHepajie Mbl MOXEeM BBIYHCIUTH BO3PacT 3TOr0 MHUHepaJja.
Ilns 3TOrO MOCTAaTOYHO MOAENHThL BEJIHYMHY KOJIMYECTBA TCeJud,
HAKOMUBIIEroCs 3a BPEMs XKH3HU MHHEpaja, Ha CKOPOCTb ero
o6pasoBaHus U3 ypaHa. DTOT MeTOA MOJNYYU] HA3BAHHe rejue-
Boro. B Hacrosiiiee BpeMsi onpeneseHHe BO3pacTa rejIMEBBIM Me-
TOJOM NPOBOAUTCS B PelKHX ClyuasiX B CHJY OrpaHHYEHHOro KO-
JIHYeCcTBA MHHepaJioB, XOpOLIO coxpaHswowux renuii. [opasno
Gonbluee pacnpocTpaHeHue MOJNYYHJ TaK HA3bIBAeMBI KaJlHii-
apronoBHIil MeTol, pa3paboranHblil yuyeHsiMu CoBetckoro Corosa.

AproHoBblii U CTPOHUMEBLII METOA, ONpeneNeHHss BO3pacTa

aHee MBI yXe YNOMMHAaJH, YTO B IPHPOJE MOMHMO pajguoO3Je-

MEHTOB, PHHAJEXKAUINX K PALHOAKTHBHBIM CEMENCTBaAM, CY-
IIECTBYIOT TaKXe TaK Ha3blBaeMble OIHHOUHblE pPafHO3JIEMEHTHI
(cM. Taba. 2). B kaaueBnIXx MHHepasax B pe3yJbTaTe pacnana
n3orona kajnus 40 o6pasyeTcss paguOTeHHBIH aproH, HAKAMJHUBa-
IOMUACA 32 BpeMs XKH3HH MUHEpaJa B KOJHYECTBAX, HOCTATOY-
HBIX [J15 ero ToyHoro u3Mepenus. Ecau onpenenuts conepikanue
Kajlusg U aproHa B MHHepaje M 3HATh CKOPOCTb 06pa3oBaHus
aproHa M3 KaJHus, TO MOXHO BHIUMCJHTBL BO3pacCT MHUHepana H
TEM CaMbiM YCTaHOBUTb BO3pPacT MOPOAbl, B KOTOPYI BXOJHT
HCcJIelyeMbl MHHepaJl.

Oco0blit uHTEpec MmpeAcTaBJseT 3TOT METOX B CBA3M C TeM,
YTO KasjueBble MHUHepaJskl 6oJiee pacrnpoCTpaHeHbl B MPUPOIE, YEM
MHHepaJbl, colepKalkie ypad U Topui. B 3Tom OTHoweHHu Ka-
JUii-aproHOBHIH MeToJ MMeeT npeumyuiectsa. Ilpu onpenenenuu
BO3pacTa Mo KaJHH-aproHoBOMY OTHOLUEHHIO HEOOXOAMMO TaKKe
GbITb YBEPEHHHIM B MPABUJbHOCTH MOJYYaeMBIX Pe3yJbTaTOB.
EcrecTBeHHO BO3HHMK BOMpOC, OyleT JIH ydepXKHBATbCs Aapro,
o6pasylouuiicss B pe3y/abTaTe pacrnaja KajHs B MHUHepaje B Te-
yeHHe AJUTENbHOTO BPEMEHH, MpOLIEALIEro ¢ MOMeHTa oGpa3oBa-
HUST MUHepaJja. DKClepPHMEHTa/jbHAsl NPOBepPKa M MNpPOBEJeHHbIE
ONBITHI MOKa3aJu, yTO B CJAIOJAX aproH MPOYHO YAepPKHUBAETCS U
BeChb aproH HakalMBaeTCsl B MHHepaje TakK e, KaK CBHHEl B
VPaHOBLIX MHHepasax. XOpOIIHM J0Ka3aTeNbCTBOM NPUMEHHMO-
CTH JaHHOTO MeToJa SIBJSIeTCsl CJefylolllee olpefiesieHHe Bo3pa-
cra. Bouin B3ATH [ABa MUHepaja W3 TPyNnbl caiol — GHOTHT H
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MYCKOBHT M3 OLHOro paiioHa, BO3pacT KOTOPHIX OBl yCTAHOBJIEH
CBHHLIOBLIM METOAOM M MoKasan BeanuuHy 1800—1900 muH. ner.
[Ipo6bl 3THX MuHepasoB G6blIM MepelaHsl B pasJuyHble Ja6o-
paTopud no onpepeseHuio Bo3pacTa Aasi aHajau3a. Peaynbrarsl
CIeIaHHBIX OnpejesleHUii MpUBeneHbl B Tabawuie 6.

Tabnuua 6

PesyabTars onpenenenns BO3pacTa STANOHHBIX NPO6 B Pa3JUUHBIX
naGoparopusx CCCP

Jla6opatopun B":;ZE /e M Yc:j;ﬁ'}e
1 1805 1820
2 1800 1800
3 1800 1800
4 1810 1795
5 1840 1840
INpenenn
BO3pacra 1800—1840 1795—1840

Mgr BUIHM, YTO BO Bcex JabopaTopusix GbIM MOJy4YeHbl Be-
JIMUHHBI, OKA3bIBAIOLIHE MPEBOCXOAHOe CXOXKAEHHE Pe3yJIbTATOB.
Kpome Toro, Bo3pact 3Tux e mnopom Obll ONpepeseH CBHHIIO-
BHIM METOAOM M OblIM NOJYy4YeHbl OAHHAKOBHIEe LHMGPBE BO3pacTa.
STO ¢ HEeCOMHEHHOCTbIO [0Ka3aJo MNPaBUIBHOCTb MPHMEHsSIEMBIX
METO/OB.

Kpome apronoBoro MeTosna, B nocnenHue rogs 6wl paspa6o-
TaH Takxke pyO6HIHeBO-CTPOHUMEBBbI METOH, UCMOJb3YIOUHH Ha-
KOMJIEHHEe CTPOHUHS M3 pPaAHOaKTHUBHOro u3otona pybuaus 87.
Ecnu 3HaTh cKOpOCTh pacnasa pyGUAMS U ONpeleNuTh CcoldepiKa-
HHe pyOHIHS U CTPOHLHSI B MHHEpaJse, MOXKHO BbIYHC/IHTL BPEMS,
Heo6X0AMMOe /ISl HAaKOMJeHHs HalAeHHOTO0 KOJMYeCcTBa CTPOH-
nus. as onpenenexus Bo3pacta pyOGHAMEBO-CTPOHIIMEBLIM METO-
oM B GOJIBLIMHCTBE CJyyaeB MPHUTOAHBI T€ XKe KajueBble MHHe-
pasibl, BO3pacT KOTOPbIX MOXHO YCTAHOBHUTb MO COOTHOLIEHHIO
aproHa u kanaus. DTo 06CTOATENbCTBO OKAa3biBAETCS OY€Hb YAOG-
HbIM, TaK KaK JaeT BO3MOXKHOCTb NPOH3BOAUTb ONMpeaeseHHs BO3-
pacTa MHHepaJoB ABYMs He3aBUCHMMbIMHM MeToaamu. Comocras-
JieHde pe3yJbTaToOB, MO/NyYEHHBLIX MO TOMy H APYroMy MeTOAY,
MOMOraer CyIHTb O NMPaBHJIbHOCTH MOJYyYeHHBIX UHDP, Ha YTO
yKa3blBaeT CXOXKAEHHe MM PacCXoxKJeHHe NOJYyUEHHbIX 3HAYeHHiH
BO3pacra.

CoBceM HenaBHO OblIM MOJIYYEHH NepBble Pe3yabTaThl ONpe-
lleNleHHs BO3pacTa MHHepasoB peHueBbM MetoaoM. Ilas onpepde-
JIeHHs1 BO3PacTa MHHEPAJOB 3THM METOIOM HCMOJb3YeTCsl HaKofl-
JneHHe ocmus 187 B MuHepanax, colaepxawux peHuil. OgHako
3TOT METOJ He MOoJyuuJ GOJbLIOrO pacnpocTpaHeHHs, TaK KakK B
OpHPOJe PeNKO BCTPeyaloTcsl MUHepaJbl, GoraTble peHHeM.
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B pesysbraTe Gosbluux paGoT MO OMpefeNeHHI0 BO3pacTa
Pas/NIHYHBIX TOPHBIX NMOPOA PAAHOAKTHBHBIMH MeTOLAMHU GBIIH MO-
Jly4eHbl MHOrOYHCJeHHble NaHHble MO aGCOJIOTHO!H TeO0XPOHOJO-
THH TOPHBIX MOPOJ PA3JIMYHBIX TEOJIOTHYECKHX 3MOX.

COBETCKASl IIKAJIA TEOJIOTHYECKOIO BPEMEHH

aK Mbl y»Ke rOBOPHJIH, MO MCKOMAeMbIM OCTaTKaM Gbljia Co-
CTaBJieHa LIKaJa OTHOCUTEeNbHOro BpeMeHH. OQHAKO ¢ MOMO-

IbI0 3TOM IUKaJbl HeJlb3sl YCTAHOBHTh a0COJIOTHOE BpeMs, Mpo-
wejaliee ¢ MOMeHTa 00pa3oBaHHUsi MOPOABI, HeJb3s YCTAHOBHUTb
AJUTeAbHOCTb reosiornyeckux anox. Mayuenue Bospacra nopoj mno
panvoaKkTHBHBLIM [NAaHHBIM MO3BOJSET CYLIECTBEHHO [HOIOJHHTD
cTpaturpadHyeckoe NMOCTpPOEHHe,

Ecan BepHyTbes K uMcTOpuM Bompoca O Bo3pacTe 3eMJH, TO
MOKHO 3aMeTHTb, 4TO B cepenuHe XIX Bexka Hauasics HOBBIH 3Tan
Pa3BUTHS reoJIOTHH, MepHOJ NOCTENEHHOTO OCO3HAHMs TpoMajHoil
MPOJOJIKUTENBHOCTH reoJioriyeckoro speMeHn. OnHaKo MpaBHib-
HOe NMOHHMaHHe HECOM3MEPUMOCTH MPHUBBIYHBIX [IJS YeJoBeKa
HHTEPBAJIOB BpPeMeHH CPABHUTENbHO C JJUTEJbHOCTbIO TI'eOJIOTH-
YeCKHX MpPOLECCOB JaJieKo elle He 03Hauasao XOoTsd Obl npubaH-
HEHHON KOJHYeCTBEHHOI OlLIEHKH BpeMeHU CYIIEeCTBOBaHHS 3eMJu
HJIH OTJEeNbHBIX OTPE3KOB 3TOro BpeMeHH. TosbKO moc/e mosiBie-
HHS paAMOaKTUBHBIX METOAOB ONpejfesNeHus] BO3pacTa MHHEpaJoB
U TOPHBIX MOPOJ CTaJ0 BO3MOXHLIM BBIPA3HTb 3Pbl H MEePHOAH B
rojaax.

Aurnuiickuit yuenniit Xoamc B 1911 rony Havas cBOW MHOro-
JIeTHHE HCCIeJOBAHHS MO KOHCTPYHPOBAHHIO reOJIOTHYECKOH IIKa-
apl. B To BpeMsi ompeneneHHe Bo3pacTa MOPOX M MHHEpaJoB
[POBOAMJIOCH B OCHOBHOM C IIOMOLLbIO TeJIHEBOTO MeToAa. DTOT
MEeTOA He [aeT, KaK yKe YKa3blBaJoCb, NOCTOBEPHBIX pe3yJbTa-
TOB, TNO3TOMY INepBble MOMBITKH Xoamca ObUIM MaJfoyJauHbIMH.
B konue 30-x rogoB Hayasnoch GypHOe pa3BUTHE APYTHX pagHvoak-
TUBHHIX METOJOB ONpejejeHus Bo3dpacta u B 1948 roay ymanocs
COCTaBHTb LIKAaJMy, KOTOpas Jierja B OCHOBY BceX AajbHCHILHX pa-
60T reosiOroB W DaAMOJOrOB B 3TOM HamnpasjeHuu. Komwuccus
AH CCCP no onpeneneHuio aGCosIOTHOTO BO3pacTa reosoruye-
CKHX (popMauuii nposena 6osbulyl0 paboTy B TeUeHHE MOCJAEIHHX
10 JieT Mo BHECEHHIO OMOPHBIX TeOJIOTHYECKUX TOYEK H Onpejelie-
HHIO MX Bo3pacta. Becuoit 1960 rona Oblia npeiJioxkeHa LIKaza
reoIOrMYecKoro BpeMeHH, BHIPAXKEHHAst B MHJ/IHOHAX JIeT Ha oC-
HOBe AaHHBbIX, moayuyeHHbX 20 naGoparopusimu Coserckoro Coio-
3a (taba. 7).

ATo KpynHOe NOCTHIKEHHE CTajJ0 BO3MOXHBIM Gjarojaapsi tec-
HOMY COTPYAHHYECTBY PajAHOJOrOB H TeosioroB, paGoTaloLiUX B
CcaMBbIX pa3/MYHBIX 06J1aCTAX CBOUX HaYK.

PaguoakTuBHble METOAB!, MO3BOJIMBIUKE COCTABHTbL 3Ty LIKaNly
reoJIornyeCcKkoro BpeMeHH, AaJHu B HAWIH PYKH BO3MOXHOCTb H3-
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Ta6awua 7
FeoxpoHonoruyeckas wkaJja, npunsitas 8 CCCP

Bpemsi nauana HaurensHOCTh
nepxoaa nepxona
(B MJH. JerT) (B MJH. Jet)

[neiicTouen 1 1
IManouen 10 10
MuoueH 25 15
Ounurouen 40 15
SoleH 70 30
Bepxuuit men 100 30
Huxunit men 130 30
IOpa 175 45
Tpuac 215 40
[lepmb 260 45
Kap6Gown 310 50
Hesou 390 80
Cinyp 410 20
Opnosuk 470 60
Kem6puit 560 90
Hoxem6puit 1V 1100—1200 600—700
Hokem6puit 111 1200—1800 100—700
Hokem6puit 11 2600—2700 800—1500
okem6puit I 3400—3500 700—900

MepsATh NMPOMEeXYTKH BPEMEHHM B JajJeKOM NpouoM. DTO O3Ha-
YyaeT, 4TO B HACTOsLLEE BPeMs Mbl MOXKEM KOJIMYECTBEHHO M3YUHTh
reoJIOrHyecKkue Ipolecchl, UMEBIUHE MeCTO B JaBHO Ipolles-
mHe 3m0x4. Mpl MOXKeM y3HATh, B Kakoe BPeMsi MPOHCXOAMJIH
npoueccel ropoo6pasoBaHHs M B Kakoe BpeMss GypHO pa3BHBa-
Jlack BYJKaHHUYeCcKasi 1esTeJbHOCTb, Y3HATh U Te CKOPOCTH, ¢ Ka-
KHUMH TPOHCXONHJIM U3MEHEHHs B NPOLIJIOM, MOXKEeM Y3HAaTb CKO-
pocti o6pa3oBaHHUsl OCAAKOB M TEMINbl 3BOJIIOLHOHHOIO Pa3BUTHA
OpraHHYecKoro Mupa.

BO3PACT 3EMJIH H METEOPHTOB

C NOMOIBIO PagHOAKTHBHBIX METOJOB YAAeTCs YCTAHOBHTD
BO3pacT JpeBHEeHLINX MOPOJ CYLIH, a 3TO MO3BOJISET CYAUTH O
HHXHeM Ipefese Bo3pacTa 3eMJH. IToucku 3TUX ApeBHEHIIHX
NMopoA MoKasa/jH, YTO OHM HaOJ/I0Jal0TCsl B PasjiHUHBIX HacTAX
3eMHO# noBepxHocTH. OKa3asoch, uto HauboJsiee ApEeBHHE YYACTKU
3eMHO#l Koprl uMelor Bo3pact 3,5 mapa. aer. Ouu Gblau HalIeHbI
y nac B Coto3e Ha Ykpaune, B CerepHoii Kapenuu, no-suaumomy,
TaKoli e BO3pacT MoxeT ObITb o6Hapyxen B Cu6upu. B Kanage
(Manurto6a) Bo3pacT APEBHHUX NMOpPOA cocTaBaseT 3,4 MJAPA. JeT,
B I0OxHo#i Adpuke — 3,2 mapa. ner. OueBUAHO, 4TO 3Ta BEJHUH-
Ha Bo3pacTa Hau6oJiee JPEBHHX YYacTKOB IOBEPXHOCTH 3eMJIH
MOKET pacCMaTPUBAThCS KaK MHHHMaJbHbIH Bo3pacT 3eMJH, HC-
THHHBIH Ke Bo3pacT GyaeT HecKOoJNbKO GoJblue. Bonpoc onpenene-

22



HHs BpeMeHH o0pasoBaHus 3eMJH OO CHX IOP OCTaeTcs CJIOK-
HBIM U TPYIHBIM.

HenocpencTBeHHOMY H3y4yeHHIO JOCTYIMHBI JIHLIL BepXHUe ya-
cTd 3eMHOH Kopbl. O CTPOEHHH M BELIECTBEHHOM COCTaBe TyGHH-
HBIX CJI0OEB 3eMJIH MOXKHO JIUIIb AOTAABIBATHCSA C GOJIBLIMM HJIH
MeHbWIHUM npubanKeHHem K ucTHHe, PopMHpOBaHHe W PasBUTHE
3eM/u NMPOHCXOANIO AJHTeNbHOe BpeMs. Ilpouecchl, HIMeHsIO-
mue JUK 3eMJiH, NMPOUCXOASIT M NOHbIHE, [ToaToMy Ha 3eMJe He
ocTajoch B HEM3MEHHOM BHMe TOTO MEePBOHAYAJBLHOTO MaTepHaJfa,
M3 KOTOPOTo cJlaranach Halla MJiaHeTa, H UCTOPHUI0 3eMJIH MOXKHO
NPOCJIeANTDb ‘HA JOCTYNHBIX H3yueHHI0 06pasiax TOJbKO 10 omnpe-
IeleHHOro mpepesa.

Ecnin mMbl MMeeM HHXKHHH npefes BO3pacTa, TO €CTECTBEHHO
NONBITATbCS HAWTH BepPXHUH npenesn 3Tol e BeauuuHbl. OTBeT
Ha 3TOT BONPOC MOKEeT JaTh BO3PACT 3JEMEHTOB.

HeficTBuTesbHO, mpexiae yeM BO3HHKJa 3emJss, oGpas3oBa-
Juck 3jeMeHThl. OueHp rpy6o BO3pacT PafAMOAKTHBHBIX 3JeMeH-
TOB MOXHO OLEHHTb, €CAH JONYyCTHTb, YTO B MOMEHT HX
o6pasoBaHusl He ObLIO MPOAYKTOB MX pacnaga. C moMeHTa obpa-
3oBanua 3eMJM HayaJd HAKaIMJIMBaTbC MPOAYKTHI pacnana: H3
ypaHa M TOpHs Hauaj HaKamnJuBaTbCs CBHHEL, W3 Kaaus—aproH,
a u3 pybunns — crpoHunii. Ecaun He npoucxoauso morepp mpo-
IOYKTOB pacnaja nocjae o6pa3oBanus 3eMJH, TO ONpejesieHue Co-
JlepXKaHHus pafuO3JeMEeHTOB W MX NMPOJAYKTOB pacnajga Ha 3eMmJe
MO3BO/ISIET IPOU3BECTH IIPUMepHOe BHIUHCJIEHHe BpPeMeHH obpa-
30BaHUs JI€MEHTOB,

ITo nakomsenuio cBuHua 206 Bo3pacT 3eMsau okasaJjcs pas-
HBEIM 7 MJIpA. JIET, 10 HAKOIUIEHHI0 CBHHLA M3 TOPHUS C MOMEHTA
00pa30BaHHUs 3JIeMEHTOB Npouuio 15 MJApPA. JIEeT, N0 HAKOIJIEHUID
aproHa u3 Kajaus noJyyaercsl BelWuHHa 3,5 MJAPA. JeT, a Mo Ha-
KomsieHHio py6uaus u3 crpoHuus — 30 mapn. Jger. Takoi pas-
6poc uudp BnojHe noHsiteH. Ilpu BbIUMC/AEHUH MBI NPUHUMAJH,
YTO B MOMEHT 06pa30BaHHUs 3JIEMEHTOB He CyL[EeCTBOBAJH MPOAYK-
TH pacnaja, Ho, MO-BUAUMOMY, YacTh NPOAYKTOB pacnana Gbiia
o6pasoBaHa OJHOBPEMEHHO ¢ 06pa30BaHHEM BCeX 3JI€MEHTOB.
ChnenoBatesibHO, NONy4YeHHble LH(PPH TOBOPAT TOIbKO O BEPXHEM
npenesne Bo3pacra 3eMau. TakuM o6pa3oM Mbl MOJYYUJIM IBe Be-
JIMYMHBI — BEPXHUH M HUXKHUI npeped.

Hast oueHKH BpeMeHH 06pa3oBaHus 3eMJH Gbla NpeokKeH Me-
TOJ, OCHOBAHHBIH Ha HM3yueHUU PaACNPOCTPAHEHHOCTH H30TOMOB
ceunua 207 u 206.

Mml yxe yka3biBaJH, 4TO NPH pacnajge ypaHa u akTHHOypaHa
o6pa3yloTcs ABa pas3iHYHbIX M30TONa CBHHLA. Tak Kak mepuo/si
nosypacnajga ypaHa M aKTHHOyDaHa DPasJIHYHbl, TO PAa3JIMUHBI H
ckopocTu oGpasoBaHusi ceuHua 206 u csunua 207. Ecau monmyc-
THTb, YTO B MOMeHT 06pa30BaHHs 3eMJH H30TOMbI CBHHIA C 3TH-
MH MacCaMHU OTCYTCTBOBAJIU U 06Pa30BaIHCh TOJBKO OTOM BC/1e[-
CTBHE pPafiHOaKTUBHOrO pacnaja ypaHa 4 akTHHOypaHa, TO MO MX
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OTHOUIEHHI0 B 3€MJle MOXKHO BHIUHCIHTb BeJHYMHY BO3Pacra
3emau. TloayueHHass npu BBIYMCIEHHH BeJMYHHA OKa3biBaeTcst
pasHo#i 5,2 mapn. ser. Cienyer OTMETHTb, YTO NPH OLEHKe BO3-
pacta 3eMJu MO COOTHOLIEHUIO PALHOJIEMEHTOB M UX KOHEUHBIX
OPOAYKTOB pacnajga Mml He pacrnojaraeM JaHHBIMM O COCTaBe
BCEro 3€éMHOTO BelIeCTBAa, YTO BHOCHT HEOMpPeLeJeHHOCTb B MOJy-
yaemble pe3yJbTaThl. [lo-BHAMMOMY, BO3pacT 5,2 MJpA. Jer He-
CKOJIbKO 3aBBHIIIEH, TaK KaK B MOMEHT 06pa3oBaHusi 3eMJH, Bepo-
SITHO, yXe CYLIeCTBOBAJiM 3TH H30TONbI CBHHIA B TOM BelLECTBE,
U3 KoToporo Obla o6pa3oBana 3eMuas. CTporass MaTeMaTHueckas
06paboTKa HECKOJIbKHX H3O0TOMHBIX aHAJH30B CBHHIA Pa3jHuHO-
TO THMA M03BOJIAET yuecTb 3TO KOJHYECTBO I€PBOHAYaAJIbHO NPH-
CYTCTBYIOILlEr0 CBHHI@ W BBeCTH Ha Hee COOTBETCTBYIOULYIO IO-
npaBky. [1ponssenennbie TakuM 00Opa3oM BHIUHCJIEHHS [JalOT
uuppy 4,5 Mapn. ger.

OueHb HHTEpeCHO CONOCTABHThL IMOJYYEHHBIH Bo3pact 3eman
C BO3pacTOM MeTeopHUTOB. Mpl 3HAaeM, YTO METEOPHUTBI 3TO €AHH-
CTBEHHble KOCMHYECKHe Tesia, Momnajalolllhe K HaM Ha 3eMJaio u3
MexmnauerHoro npocrpaHctBa. OnHo BpeMsi yuyeHble MOJarajs,
4YTO METEOPHTH MOMNAAAI0T K HaM Ha MOBEPXHOCTb 3eMJH He TOJIb-
KO H3 MeEXIJIaHeTHOrO MPOCTPAHCTBA, HO M U3 JAPYTHX AaNeKHX
3Be3JHbIX MHPOB, M3 APYrux rajakTuk. [Torom Hauaau npenmno-
Jaratb, UTO BCE METEOPHTH NpPHHAANEKAT TOJNbKO K TelaM COJ-
HeyHO# cucteMbl. Kak e ycTaHOBUTb, KaKOe M3 3THX MPENNoJo-
JKeHUH HCTHHHoe? /sl pelueHHsi 3TOro BOMpOCca MPOH3BOAHJIOCH
JeTanbHOe M3yyeHHe XUMHUYECKOro M H30TOIHOI'0 COCTaBa METEo-
putoB. Equnoo6pa3ue H30TONMHOro cocTaBa 3eMHBIX MOPOX M Me-
TEOPHUTOB SIBJIIETCS B 3HAYUTEJNbHOH Mepe MOJIOXKHUTENbHEIM OTBe-
TOM Ha BOIPOC O €IHHCTBE NMPOUCXOXKIEHHST 3EMJIH U METEOPHTOB.
Ho nns ycraHoB/ieHHs 3TOro eAHMHCTBA OYeHb IOKAa3aTelbHbIM
MoxeT GbiTb TaKXe BO3PacT 3THX KocMuuecknx Tesa. Conocras-
JieHHe BpeMeHH o6pa3oBaHus 3eMJH U METEOPHUTOB IO3BOJSET
CyAuTb 006 OJHOBPEMEHHOCTH HJIH Pa3HOBPEMEHHOCTH HX MPOHC-
xoxaeHnsi. Ho Kak onpesnenuts BO3pacT MeTeOpUTOB?

Oxka3zajnock, YTO B 3TOM HaM MOTYT MOMOYL BCE T€ K€ HCIIbl-
TaHHBIe M HAMEXHBIe CBHUHLOBBIH, CTPOHIUUEBLIH H aPTOHOBHI Me-
toiabl. OJlHaKo ompeje/ieHHe BO3pacTa METEOPHUTOB HaTaJKUBAeT-
csl Ha 3HAUUTesbHBEIE TPYAHOCTH MeTojHuecKoro xapakrtepa. [Ipu
ompejeJieHHH BO3pacTa MHHEpaJoB Mbl aHaJu3upyeM oG6Gpasii,
cojepiKaliue OTHOCHTENbHO 6oJibluHe KOJHUYECTBA YpPaHa, TOPHUSH
¥ MpoayKrtoB pacrnana. Copep:kaHue e 3THX JIEMEHTOB B METeo-
purax, ocoG6eHHO B KeJe3HbIX, TaK MaJjo, 4To HeoOXoaHMMa pas-
paboTka chenHaNbHbIX METOLOB BBIAEJNEHUS M OMNpPeleNeHHs 3THX
3JeMeHTOB. [Ipu ucc/ie0BaHUH COAepXKAHUS CBHHIIA B METEOPH-
Tax HaM Heo6XOAMMO CIelLHaJNbHO OUMILATH PEAaKTHBH OF Haxo-
JSIIErocss B HUX CBHHIA, TaK KaK ero cojep>XaHHe BO MHOro pas3
npeBbIlIaeT HCClenyeMoe KoauuecTBo B ob6pasue. OnHako Takas
OUYHCTKZ He BCeria NPHBOAHT K XesJaeMblM pe3ynbTaTaMm, Io-
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3TOMy 6bl1 pa3paboTaH CneuuasbHblii METOJ BbIAENEHHs CBHHIA
3 MeTEOPHUTOB BO3TOHKOH NP BBICOKOH TeMnepaType, KOTOPLIH
MCKJII0YaeT BO3MOXKHOCTDL 3arpsi3HeHust mpo6Gul CBUHIOM H3 peak-
THBOB.

JKenesaHble METEODUTHI COLEPKAT HHUUTOXKHBIE KOJHYECTBA
ypaua, Topusa  (1071°—10-1% ¢/2) u cBuHma (10-7—10-8 2/2).
AGCoJI0OTHOE KOJIHYECTBO CBHHLA, 06pa3syiollerocs M3 ypaHa u
TOPHSA, HUUTOXKHO MaJjo MO CPaBHEHHIO C MepBOHAYyaJbHO conep-
KaUUMCSl B KeJe3HOM MeTEeOPHTe, MO3TOMYy OBLIO BBLICKa3aHO
PeANoJOXKeHHe, UYTO B 3TUX KOCMHYECKHX Tesax H0JXeH ObiTh
3aneyar/eH TOT U3OTOMHBI COCTAaB CBHHILA, KOTOPbIH ObLT B raso-
B0-NbIIEBOM 06s1ake K MOMEHTYy (OPMHPOBAHHSI POIUTENbCKUK
TeJl MeTeOPHUTOB. BuiM npoaHaiu3aHpoBaH H30TONMHBLIA COCTaB
CBUHLA, BblJeJeHHOro H3 Merteopurta «Kaubou [lbsiBosia», KOTO-
pbIfl JefCTBUTENbHO OKa3aJscs COBEpLIEHHO He NMOXOXKHM Ha CBH-
Hell 3eMHOro MPOHUCXOXKAeHHs Gaarojaps 3HAUHTENIbHOMY cojep-
xauuio Pb2% a umenno: Pb206/Pb204 = 94, Pb27/Ph20t = 10,3
u Pb208/Pb204=292 B To BpeMs Kak H30TOMHBLI{i COCTAB COBpe-
MEHHOTO  3eMHOro cBHHUA cJjedylowuii: Pb26/Pb204 = 19,0,
Pb207/Pb20t = 15,8 u Pb208/Ph20¢ = 38,9,

dTta pa6oTa B 3HAYHTENbHON CTENEHH MOATBEpXKAaja CyllecT-
BOBaBlIMe KOCMOTOHHYECKUE IMPEACTaBJCHHS O eIMHOBpPEMEHHOM
IPOHCXOXKAEHHUH METEOPUTOB H 3eMJIH, TaK KaK TEOPETHYECKH Bbl-
YHUCJIEHHBIH U30TOMHBIH COCTaB ePBOHAYAJbHOrO 3eMHOr0 CBHHILA
OKa3aJsiesi oueHb OJIM30K K 3KCIEpPHMEHTa/JbHO HaiJEeHHOMY B He-
KOTODBIX KeJe3HBIX MEeTeopHTax.

Ha ocHoBaHuu HaiiileHHOro cojxep:KaHHWsi CBUHIA U ypaHa, a
TaK»Ke H30TOMHOrO COCTaBa CBMHIIA B METEOPHTAX OKa3a/joCh BO3-
MOXHBIM NPOHM3BECTH BBIYHCJEHHE BO3pPacTa METEOPHTOB CBHH-
goBBIM MetofoM. HekoToprie pe3ynbTaThl HCC/€LOBaHHS IpHBe-

IeHbl B Tabnuue 8.
Ta6nuuna 8

H3zotonHelit cocras Boapact
Ph24 = ] (B_Mapa. Jaer)
Haspanue MerteopHta

206 207 208 Pb2%| Ph2o7| pp27

) 238 | 235 | Pb*e

Hyoso Jlapeno 50,28 34,86 67,97 63| 5,1 4,4
®opect Cutu 19,27 15,95 39,05 10 6,2 4,3
Mook 19,48 15,76 38,21 10 70| 43
Caparos 19,53 16,70 40,25 3,2 4,1 4,5
Kynamak 19,64 16,24 40,04 3,8 4,3 44
EsnenoBka 21,54 16,94 39,86 3,7 4,2 4,5
Hopron Kayuru 22,75 15,87 37,70 4,5 4,2 3,9

M1 BHIMM, UTO B HEKOTODHIX CIyYasix BeJIMYHMHBI BO3pAcTa He
OYeHb XOpPOLIO COBMAJAIOT, HO OJii COBPEMEHHOro YPOBHs BO3-
MOXKHOH TOYHOCTM ONpexedeHHH TPYAHO OXHAATbL JYUYLIUX pe-
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3ysbraToB. Bo BCsiKOM ciiyuae, BeJqHYMHBI BO3pacTa MoOJy4aloTcs
ouyeHb 6/M3KHe K BeJHYHHE BO3pacTa 3eMJH, T. e. K 4,5 MJpA.
JietT. Mpl 3HaeM, 4TO npH BbIUMC/IEHHH Bo3pacTa 3eMJH HauGoJee
JAOCTOBEpHble PE3Y/bTATHl MOJYYAIOTCS MO COOTHOLIEHHIO H30TO-
nos cBHHUA ¢ Maccamu 206 u 207, noaToMy BeauuyuHa 4,5 MJPAH.
JIET, TIOJIyYeHHasi Ha OCHOBAHHM 3TOr0 OTHOIIeHHs (cM. TabJ. 8),
ABJsieTcsl HanGoJslee TMOKA3aTesbHOI.

Onpenenenne Bo3pacra METeOPHTOB aprOHOBEIM METOLOM IIpH-
BeJI0 K TOH e BenmuymHe — 4,5 MJpA. JeT. Bce 3to mospossiet
yTBEpPXKIaTh, YTO HCCJIENOBAHHblE METEOPUTH U 3eMJsi OAHOro
NPOUCXOXKAEHUS W BO3pacT 3eMJH BO3MOXKHO IPHHATH B
4,5 Mapa. ser. B Tabavue 9 npuBeneHbl pe3yJibTaThl OLEHKH BO3-
pacta 3eMJsid pa3HBIMM METOAAMH; B JIEBOH YAaCTH YKAa3aHbl METO-
Ibl, CrpaBa — MoJyyaeMble BeJIHYHHBI.

Ta6nanuuwa 9

Bospact 3eMau no JaHHLIM DPaJHOAKTHBHBLIX METOJOB

Boapacr
3
MeToabl OLEHKH Bo3pacTa 3eMJu (8 mapa. zer)
CBHHLOBBI
HauGosiee npeBHHe pafHOAKTHBHBIE MHHepaJbl 3,5
ITo COOTHOILEHHIO M30TONOB PYAHBIX CBHHLOB 3,0—5,0
ITo COOTHOLIEHHMIO H30TOMOB CBHHUA M3 MOPOJL 3,6—3,9
OTHolIeHHe KJIapKOB H30TOTNOB ypaHa M CBHHLA 2,8—4,0
Ilo Bo3pacTy MereopHTOB 4,0—4,5
CrpoHLHeBbIf
HauGosnee apeBHHe MuHepaJbl 3,8
Mo Bo3pacty MerteopHTOB 4,5
AproHoBulit
HauGosee npeBHHe MHHepaJibl 3,5
[To Bo3pacry aTMoctepsl Mo KaapkaM u3ortonos K4 3,1—4,5
n A¢
INo Bo3pacty MereopuTOB 4,0—4,5

Mpl He clyuaiiHO roBOpUM 06 «OLleHKe» BO3pacTa H He yKasbl-
BaeM TOuHyl0 wuppy. Jeqo B TOM, UTO ecliu Mbl ONpenensieM
BO3pacT TOPHHIX MOPOJ PaJHOAKTHBHEIMH METOAAMH, TO MOJIY-
YeHHble LUH(PH HMEIT TOYHOCTb XHMHYECKOTO OMpENEJEHHS 3Je+
MEHTOB, N0 KOTOPHLIM IIPOM3BOJAMTCS BHIYHCJEHHE BO3pacTa AaH-
HOH MOpOABI, TOrAa Kak TOYHOCTb OLEHKH BO3pacTa 3eMJH B Ka-
KOH-TO CTeneHu 3aBHCUT OT CHEJaHHbIX JONYLIEHHI.

TouHo Tak ke BONPOC O BO3pAacTe METEOPHTOB OKas3ajcs ro-
pasfo 6oJiee CAOXKHBIM, YeM OH MpeACTaBJsJCA BHayaje, nocie
nosiBJeHUs] mepBbXx pa6oT B 3ToM HampasjeHud. Hanpumep, Ha
OCHOBAaHHH MHOTOUYHCJIEHHBIX HCCJaEJOBaHHUl elle COBCEM HeJaBHO
CYILECTBOBAJIO MpefCTaBJeHHe O €AHHOM METeOpPHOM poe, B KO-
TOPOM MpeACTaBJEHH Bce THUNbI MeTeopuToB. OHAaKo B HacTos:
iee BpeMsi 3TO NMPEJACTaBJeHHe CAeAyeT NOCTaBUTb NOJ COMHEHHe.
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He uckiouaercss BO3MOXKHOCTb CYLIECTBOBAHMSI HECKOJBKHX Me--
TeOpHbIX poeB. Kaxawiii pofi MOXKeT NPOUCXOAHTL H3 CBOHUX PO~
OUTeNBCKUX TeJs, MpHYeM BpeMs ero o0O6pa3oBaHHSI MOXeT He
COBNIaJaTh CO BpPeMeHeM 00pa30BaHHsA JPYroro pos.

B nHacrosimiee BpeMsl yCTAHOBJIEHO, UTO METEODHTH B BUIE
CaMOCTOATENbHBIX TeJl CYLECTBYIOT CPABHUTEJBHO HENOJTO.

Kaxnaeiit aTan KH3HH POLMTENbCKHX TeJ, a 3aTeM METEOpH-
TOB MOXHO OLEHHTb BO BpeMeHH C IMOMOLIbI0 PafAHOAKTHBHBIX
MeToJ0B. Bo3pacT MHAMBHAYAJNBHEIX OCKOJIKOB METEOPHTOB yCTa-
HABJIMBAIOT N0 HAKOMNJIEHHIO ONpee/eHHbIX PafHOaKTHBHBIX H CTA-
6HIBHBIX M30TONOB, 06PA3YIOLIMXCS B Tele METEOPHTOB NOE Aeil~
CTBHEM KOCMHYECKOH pajuauuu. DTOT BO3PACT HA3BAH «KOCMH-
YeCKUM»; OH OTpa)Kaer BpeMsl, B TeueHHe KOTOPOro He 3allHlLieH-
Hble GOJIBIIOH MAaccOil MeTEeOPUTHI MOABEPrajiich KOCMHUUYECKOMY:
06JIy4eHHI0. DKCMepHUMEeHTaJbHO YCTAaHOBJEHO, 4TO KOCMHYECKHit:
BO3pacT MeTeOpUTOB OT o6pasua K obpasuy koJjebsaeTcs oT fge-
CSITKOB MUJIIHOHOB 10 MHJJIMApAa JieT.

Takum o6pa3oM, roBOpuUTh 0 BO3pacTe MeTEOPHTOB «BoOOLIE»
MBI He MOXeM. Mpl MOXeM Jullb TBEpAO YCTAaHOBHUTb BO3pacT
MeTEOpPHTHOTO BEellECTBa, TOUHee — BpeMs AHddepeHU AUy pO-
OUTENbCKOTO Tesa (C [OMOILbI0 CBUHIIOBOTO M CTPOHIHEBOro Me-
TOJOB), BpeMsl OXJa)KJeHus Tesa (C MOMOILBIO T'eJJHeBOro U apro-
HOBOTO METOJOB) H KOCMMYECKHI BO3PacT KaxKIOro OTAEJNbHOTO
MeTeopuTa,

Bospacr HauboJsee ApeBHHX POJHUTEJNbCKHX Tel METEOPHTOB,
B KOTOpHIX AuddepeHunanus pemecrsa npowia 4,5 MApa. Jer
Ha3aj, MOXHO OTOXAECTBHUTb C BO3PACTOM 3eMJIH.

MuHuManbHel BO3pacT 3eMJiM OJHO3HAYHO YCTAaHABJIHBAETCH:
no Bo3pacTy HauGoJsiee MApPEBHHX YYacTKOB CylIH, a HMEHHO
3,5 MJpa. JeT, a MakCHMaJbHHIH 1O BO3PACTy 3Je€MeHTOB — B.
5—6 Mapa. Jger. Bpemsa mnuddepenunanuu 3eMau Ha 06OJOUKH:
OlIEHHBAETCs ¢ MOMOLIbI0 CBHHIIOBOro Merona B 4,0—4,5 mapn.
jger. VIMeHHO 3Tu npelefnl B HacToslee BpeMsl NMPHHHMAIOTCSH:
oJis Bo3pacra 3eMJH.

BO3PACT OTHOCHTEJIBHO MOJIOABLIX NMPHUPOIAHBIX
OBPA3OBAHHUH

0 CHX MOP MBI pACCMAaTPUBAJU METOJbI ONpeJesieHHsl BO3pacrar

IOPEeBHHX MNPHPOAHBLIX OOpa3oBaHHH, BpeMs CyIIeCTBOBAHHS
KOTOPBIX HMCUMCJASIETCS MWJIJMOHAMH M Muaiunapaamu Jjetr. Ho.
0Ka3bBaeTcs, B NMPHPOJE CYLIECTBYIOT U TaKHe PaJHOAKTHBHBIE
3/IeMEHTHl, NPH NOMOLIH KOTOPBIX MOXHO ONpefleNsiTb BO3pacT
6oJiee MOJIOABIX MPUPOAHBIX oO6pa3oBaHuil. K TakuM pagHOaKTHB--
HBIM METOJaM OTHOCSITCS PagHOYyI1epPOHbIH, MOHHUEBLIH U AP.

B BepxHux cnosx atrMocdepbl B pe3ysabTaTe fAEePHHIX peak-
1MH, BHI3IBAEMBIX KOCMHYECKHMHU Jy4aMH, IOCTOSSHHO 06pasyloT-
cs sapa paauoakTHBHbIX uzotonos: C'4, H3, Be’, Bel!, P32 y np.
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Hau6onbilee pacrnpocTpaHeHHe TNOJYYHJ PaALHOYTJIEPOAHBIH
METOA. DTHM METOJOM MOXHO ONMpelensiTh U CKOPOCTb oGpa3oBa-
HHSI COBPEMEHHBIX JOHHBIX OTJIOXKEHHH, H CKOPOCTb CMeLIHMBAHHS
rJyOMHHBIX U MOBEPXOCTHHIX BOJ, H BO3PACT PA3JIMUHBIX apXeoJo-
ruyeckux obpasoBaHuii. PamguoakTuaHulit yraepoa C!4, mepuon
nojaypacnajga koroporo 5550 ser, obpasyercsi npu B3aumoaei-
CTBHH HEHTPOHOB KOCMHYECKOrO H3JIyYeHHsl ¢ siApamu asora
aTtMocodepsl.

B armocdepe artomp paguoyriepofa CMELIHBAIOTCS C aTo-
MaMu HepajMOaKTHBHOro yryiepufa. Eciun IoNycTHTb, 4TO MHTEH-
CHUBHOCTb KOCMHMYECKOTO H3JIyYeHHs 3a IOCJEeNHHEe HECKOJILKO Je-
CSITKOB THICAY JIET OCTaBajach NOCTOSTHHON, TO KOHUEHTpauud
paanoakTHBHOro yriepoja B atMocdepe U B OKeaHe TakKmKe M0J-
XKHa ObITb NMOCTOSIHHOM. JKHBOTHBIE M pacTHTeJbHbIE OPraHU3Mbl
YCBAHBAIOT NPH KU3HH yraepoa aTtMmocepsl, U NOTOMY KOHIIEeH-
Tpauus C!* B ux opraHu3Me TakKie MOCTOSIHHA, a yAeJlbHas ak-
THBHOCTb yIJepoja OpraHuaMa paBHa YIeJbHOH aKTHBHOCTH
yriepona atMocdepnl. Ilox ynenbHOl aKTUBHOCTBIO  yIJjepoja
MOHMMaeTcss pajHOAKTHBHOCTL | e ero, oHa BeIpa)KaeTcst B pac-
nagax C'* Ha | e. YaenbHasi aKTHBHOCTb COBPEMEHHOrO yrJepo-
na paBHa |6 pacmagaMm B MHHYTY.

[Tocsie cMepTn opranu3ma mpekpaiaercss yCBOeHHe yriepona
atMochepsl ¥ PaAMOAKTHBHOCTbL YIJEepoAa OpPraHu3Ma yMeHb-
maeTcsl M0 3aKOHYy PaAHOaKTHBHOro pacnaja.

Uepes 5500 net pagHOaKTHUBHOCTb yIJepoaa yMeHbILAeTcsl Ha-
MOJOBHHY, a uepe3 11 ThIC. JIeT pPaJHOAKTHBHOCTb COCTABJSIET
TOJNBKO YeTBEPTb OT NMepBoHauasbHOH. Onpelensiss yAenbHYIO aK-
THBHOCTb YIJlepoJla HCKONAaeMbIX OCTAaTKOB W CPaBHHBAas ee C
yAeJbHOH aKTHBHOCTBIO yrjepofia NOAOOHBIX 3Ke COBPEMEHHBIX
06pa3loB, MOXHO BBLIUHCJAHTL BPeMsl, MNpolIefillee C MOMEHTa
npekpauieHuss o6MeHa yrjiepoia, T. €. C MOMEHTa ero CMepTH.
Hanpumep, Mbl ucciemoBasu o6pasell MCKONMaeMoro nepeBa H
HAULIH, YTO yMe/NbHass aKTHBHOCTb BHIJEJIEHHOI'O H3 HEro yrjaepo-
Ia cocTaBiasieT 8 pacnafoB B MHHYTY. Tak Kak yaesabHas akTHB-
HOCTb COBPEMEHHBIX JepeBbeB paBHa 16 pacnagaMm B MUHYTY, TO
BO3pacT HCCJeJO0BaHHOro aepesa paBeH 5550 jset. Takue onpepe-
JIEHUs MPOBOASITCS HA CINeLHaJbHO CKOHCTPYHPOBAHHBIX YCTAHOB-
Kax A5 u3MepeHHsi aKTHBHOCTH yr/eposa.

a5 onpenesneHuss Bo3pacra yriepogHbIM MeTOJOM MpPUFOAHGI
IpeBecHblii yroJb, oGyIJeHHOe BeLlecTBO, JpeBeCHHa, TPaBH,
TKaH, Topd, pora, 3y6el, pakoBuHH, KocTH. HecMmoTps Ha ToO,
YTO YyrJiepoJHblii MeTon nosiBujcst Bcero 10 jieTr Hasan, OH NO3BO-
JIU yKe K HACTOsIleMy BPeMEeHM MOJYYHTb MHOTO LEHHBIX JaH-
HBIX, BaXKHbIX [JIs1 H3y4YeHHs MpoLIOoro 3eMJM U YeJOBeyecTBa.
C ero nomombi0 ynanoCch HPOBECTH COMNOCTaBJEHHE MOCael0Ba-
TeJbHOCTH COGBLITHI NO3AHeYeTBEPTUYHOro nepuoma. Tak Oblia
J0Ka3aHa oJHOBpeMeHHOCTb oJeneHeHuii CesepHoii EBpomnsl u
CeBepHoii AMepHKH.
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B apxeomorun 3TOT MeTon siBJsieTcs HauGosiee HameXHBIM
mepusioM BpeMmeHH. IIpu ompepmesneHUH BO3pacTa XOpPOLIO HATH-
POBAHHBIX HCTOPHYECKH apXeoJoruyeckux o6pasuos Habuiomaer-
Csl XOpolllee COTJiacHe MeXJy HAHHBIMM YIJIEPOLHOTO METOla M
apxeoJloruYyecKUMy JaHHbIMM (Taba. 10).

Ta6auuga 10

Boapact ucTropu4Yeckux 06BEKTOB, onpemeneHHbl
pasHOyrIepoJHLIM METOAO0M

. &0
=, 280 g,: Hcrounnku pnanHblX |AGCOMOTHBI
= |OGpasen, MecTOHaxoXAeHHE §’= « @ @ 06 abCcoaI0THOM BO3pacT MO
< 8EF g el Boapacre C4 (siet)
< T &
1.|Akauus, rpo6uuua JHxocepa
(Eruner) 4690=+75|[TncbMeHHbIe HCTOY-
HHKH 3889350
2. |Kunapuc, rpo6unua CHodpy
(Eruner) 4615+75 To xe 4812+210
3.|Kenap, rpo6uuua Cesoctpuca
111 (Eruner)
3790 » 3631180
4.|CepnueBnna cekBoiiy,
Kanudopuus (CIIA) 2968 Henaponoruyeckuii| 2720
5.|Kycok nepeBa ot moaa, 2665+ 50|[TucbMenHble HCTOU-
Cupuiicko-XeTckuii  zBOpel HHKH 2541150
(Cupus) '
6, |/TuctBennuua, I1. [Taseipckuii
kypral (Topuwii Aarait) 2350140
7.{/TucrBennnua, TysKTHHCKHIT
kyprad (Topubiit Aarait) IV—VI 2450126
8.|Bepesa u3 TI'paGurenbckoro|}s. 1o u, 3.|Apxeosoruyeckue
na3a, TysktuHckuii kyprau|| 1880%2 | AaHHble 2450+120
(Fopeniil Anrait)
9.|/Tncteennuna, Karanguuckuil
kypran (Copubtit Antait) 2420130
10, |[Kycok nepeBa OT rpoGHHILbI
snoxu Ilronemees (Erunmer)| 2320 [THcbMeHHble McTOY-
HUKH 2200+450-
11.]06yraennnii xae6, TMomnes
(HUranus) 18804-2 To xe 189540
12.|Hpesecuna (I'saTemana) 1503+10 » 150060
13.FTonuuHble KOJbLA KpacHOM
end, Holo-Mekcuko (CIOA)| 1412 Henaponoruueckuit 1050
14, [CekBoiiss, Kanudopuus
(CIIA) 1385+5 » 161060
15.|CekBoiisi, Kanudopuus
(CLIA) 887+5 » 89050
16. TonuuHble KoJbUA KaHAACKOi
eNH (3amajHoe noGepexbe
CILIA) 325+5 » 20050

YraeponHslii MeToOnx NPUrOJeH TaKkKe AJsI ONPENENEHHS BO3-
pacra c/10eB OTJIOXKeHHH MODCKOTO U OKeaHHYecKoro gHa. B sTom
cjlyyae NMPOM3BOJHUTCS CPAaBHEHHE YyeJqbHOH aKTHBHOCTH yrJjepoia
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43 Pa3/IMYHBIX CJOEB OCaJKOB C YAEJIbHOH aKTHBHOCTbIO COBpe-
MEHHOI0 CJIOS.

Hsyuenue ckopoctu o6pa3oBaHusi HNOHHHIX OCaJAKOB OKeaHa
MOXXHO TaKXe TIPOH3BOAUTL HOHHEBbIM MeToaoM. MHoHueBblit
MEeTOJ OCHOBAaH Ha TOM, YTO H3OTOIbLl YPAHOBOTO psla (ypaH,
HOHHH M pajuil) oca){malTcs HAa OKeaHHYecKoe AHO PasJHuHO.
OT0 OODBACHAETCA PaA3NMYHOH YCTOMYMBOCTBIO COENHHEHHil ypa-
Ha, TOpPHS M pPaius B OKEaHHYECKOH BOJAE, UTO 3aBHCHT OT XUMH-
YeCKHX CBOHCTB 3THX 3JIeMeHTOB. YpaH o6pasyeT yCTOHYMBLIE
DPACTBOPUMEBIE COEAHHEHHs] M NMpEeHUMYyLIeCTBEHHO yAep:KHBaercs B
Mopckoii Bofe. OGpasylommiicss U3 ypaHa H30TON TOPHS — HOHME
B CHJIy CBOHX XHMMHYECKHX CBOMCTB NMepexojuT B COeAMHEeHHs, He-
YCTOHYMBBIe B MOPCKOH BOJe, M Oca)kjaercs Ha MOpCKOe OHO.
Ecaun Mbl BO3bMeM CJIOH Ocafika onpeaeseHHOH TOJILHHBL, TO, Ha-
UdHast OT Bepxa 3TOrO CJOs K HU3y (IPH YCJAOBHH, YTO BO BpeMs
06pa30BaHust 3TOrO OCafKa CKOPOCThb MOCTYIJIEHHs: HOHMSA B oca-
JOK oCTaBajachb MPUMEPHO NOCTOSHHOH), comepxKaHue HOHUSA
yMeHbLIaeTcd. DTO MPOHUCXOAUT MOTOMY, UTO 34 BpeMd, TpoLlea-
llee C Haya/Ja OTJOXEHHH, 4acTb MOHHST YCMeBaeT pPacrnacrbCs
(mepuon nonypacnaga uoHust paBeH 80 Thic. setr). UeM apeBHee
0CajJoK, TeM MeHbllle B HeM ocTaercs HOHHSA. [1o cremenu yMeHb-
LIeHHS KOHUEHTPAUUHN HOHHUS B OCAJKaX ONPEeNeNsIoT CKOPOCTh UX
o6pasoBanusl. PaBHoBecHe Mex1y MOHHEM W ypaHOM YCTaHaBJH-
BaeTcsl B TeueHHe 4—>5 MepHOJOB MOJypacnajga HOHHS, T. €. B Te-
yeHne 300—400 Teic. aer. CaefoBaTesibHO, C MOMOILbIO HOHHE-
BOro MeTOAa BO3MOXHO JAaTHPOBAHUE CJIOEB OCaJKOB, 06pa3oBas-
wuxcs He Gomee 300—400 Teic. ser Hasan. LleHHOCTh HOHMEBOrO
MeTOAa COCTOMT B TOM, YTO H3 BCeX METOAOB JAaTHPOBAHHMS 4er-
BepTHYHBIX 00pa3oBaHMil TOJbKO C €ro NMOMOLIbIO yJAaeTcs ompe-
neasitb oTpe3kn BpeMenu oT 50 thic. f0 300 Thic- sieT (BCIIOMHHUM,
4T0 A0 50 ThIC. JIET BO3MOXKHO AATHPOBAHHE YIJIEPOAHBEIM METO-
IIOM) .

Kpome nonuesoro Metona, CyLiecTByeT psif APYTHX, TaK Ha3bl-
BaeMbiX HepaBHOBECHbIX MeTOAOB. Cpeau HHX CJHeAyeT OTMETHTb
aKTHHHEBBIH, pajueBBlii U T. J. DTH MeTOAbl HMEIOT OYeHb Orpa-
HUYEHHYI0 cepy npHMeHeHHUSd.

3AKJIIOYEHHE

M bl paccMOTpeJIM OCHOBHBIE pajHOAaKTHBHbIe METOAH ompene:
JIeHUs] BO3pacTa reoJIOTHYeCKHX QopManuii 3eMau U MeTe-
opuTtoB. B Hacrosiulee BpeMs Mbl HM€eM METO[bI, MMO3BOJSIOLLHE
onpenesth Bpems ot 1000 go mMunauapnos Jjer. Cieayer oTMe:
THTb, YTO C NMOMOIUbI0 PAAHOAKTHBHBIX METOJOB MOXKHO TaKXe
onpejessTh BpeMs, U3MepsieMoe rojaMH, JHAMHU H 4acamu. Takue
MmeToabl GblIM pa3paGoTaHbl B NMPHUMEHEHHWH K NPHPOAHBIM BOJAaM
H OTIAeJbHBHIM MHHepajaM, KOTopble 06pasyloTcs B pe3yJ/brare
KCrapeHust BOJ HCTOYHHKOB H CYLIECTBYIOT B Te€UeHHe HEeCKONbKHX
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aHell. BnonHe BeposiTHO, YTO OYeHb GOJMBIIYIO POJb CYXKIEHO
CLITPaTb PAaJHOAKTHBHBIM METOJaM B H3MEPeHHH Ype3BhYaiHo
MaJblX NPOMEXYTKOB BPEMEHH, HCUHUC/SIEMbIX MHJ/JHOHHBIMH H
MWJIJIHADAHBIMH JAOJSIMH CEKYHIHl, H YTO DaJHOaKTHBHbIE 4Yachi
OyAyT NpeBOCXOAHTb IO TOUHOCTH BCe [JO CHX MOp CYIIECTBYIO-
gue.

CaMBIM CyLIeCTBEHHBIM [JIsi TEeOJIOTHH II0Ka SIBJSETCs Ompe-
IlefleHHe BO3pacTa OCaJOUYHBIX M H3BEPXKEHHEIX NMOPOA, TaK Kak
MECTOPOXKAEHHS NOJME3HBIX HCKOMaeMbIX OOBIYHO CBSI3aHbl JIHGO C
ONnpelleIeHHBIMH NE€PHOJAMH OpraHHYeCKOH KH3HH Ha 3eMJe,
a160 ¢ mepHoJaMH ropoo0pa3oBaHus, TaK Ha3bIBAEMBIMH TEKTO-
HUYeCKHMH uukJaaMu. OnpejeneHHe BO3pacTa YKa3aHHBIX MOPOJ
B OCHOBHOM MDOH3BOAMUTCS aprOHOBHIM H CBHUHLOBBIM METOLAMH.

CBHHLOBBIH METOL Ha BCEM NPOTSKEHHH CBOEH HMCTOPHH Obla
M 0CTaeTcss OCHOBHBIM METOAOM, [0 KOTOPOMY MOXKHO NPOBEPATh
HaJeXXHOCTb 'BCEX OCTaJIbHBIX METOLOB ONpeJe/ieHHsl BO3pacTa.

Eme HenaBHO MHOrHe HCCJENOBATeJNH CUMTANH, YTO PALUOAK-
THBHBIE METOJbl ONpeje/eHUs] BPeMeHH CTPAaAAlOT NPHHIUNHAJb-
HBIMH OLUMOKAMH, KOTOPBIe M OOYCJOBIMBAIOT PACXOXKAEHHUS B
nojyyaeMblX pe3ysabTarax, HO pa3BHTHe DPAaJHOAKTHBHLIX MeETO-
OB OMnpefieJieHUs1 BO3pacTa JOKa3ajJ0 HeCOCTOATENbHOCTb 3THUX
B3IVISIAOB.

B Coserckom Colo3ze BnepBble Hauaj pa3BUBAThb HIeH O He-
06XOJNMOCTH NPUMEHEHHs DPaAMOAKTHBHBIX METOJOB [Jsl OIpe-
JesleHHs] TeoJIOrHueckoro Bo3pacTa OAMH H3 OCHOBATe/iell TeOXH-
muu B. U. Bepuanckuii. OH pPyKOBOAMJI 3THMH HCC/E€AOBAHHIMH
[0 KoHLa cBoux aHel. Cpelau reonoros, GOPOBLIHXCS 3a pa3Bu-
THe 3THX METOAOB, HEeOOXOLHUMO OTMETHTb HBbIHE IOKOHHOrO
A. H. Tepacumosa.

IlepBriMu paGotamu no onpefeseHyio Bo3pactra B CoBETCKOM
Coloze fBUJIOCH OMNpefeseHHe Bo3pacTa DBenoMOpCKOil CBHTH
(Kapenusi) cBuHuosbiM (1924 r.) u renueBeiM (1925 r.) mero-
npamu. B 1931 rogy mox mpeacenarensctsom B. M. Bepuanckoro
6bia cO3[JaHa MeXJyBeJOMCTBEHHAs KOMHCCHS M0 ONpeaeseHHI0
reosiornyeckoro Bospacra. B 1937 rony Ha XVII MexayHaporHom
reoJIOTHUECKOM KOHrpecce H30pasu  MeXAYHAPOAHYIO KOMHC-
CHIO MO OMpeAeJeHHI0 BO3PAcTa, 3aMeCTHTeNeM MpejceaaTesis
Kotopoit 6611 u3bpan B. M. Bepnaackuii. Pa6ora 3Toit KoMuccuu
npeppanacb HauaBLleHcs BTOPOH MHPOBOi BOHHOH.

B Hacrosiliee BpeMsi BONIpPOCaM ONpefesNeHHs] TeoJIorHYecKoro
BpeMeHH pPasJMYHbIX NMPUPOAHBIX 00pa30BaHUil paJHOAKTHBHBIMU
Mmeronamu yaensiercs B CoBerckom Coro3e HCK/IIOUHTENbHOE BHHU-
MaHue. [locTaTouHo CKasaTbh, YTO y HAac OPraHH3oBaHo GoJee
20 naGopatopuit mo onpejaeneHno aGCOMIOTHOrO reoJOrHYECKOro
BO3pacTa, KOTOphle MPOBOAST BCEBO3MOXKHBIE HCCJENOBaHUsA, MO-
CBsILlEHHEIe 3TOMYy Bompocy. Bce ucciegoBaHHst B 3TOM Hampas-
JIeHHH NJanupyloTcs cneuuanbHoil kKomuccueit AH CCCP no
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onpeseseHH0 aGCOMIOTHOrO BO3pacTa reoJIOTHYeCKHX o6pasoBa-
HuH, co3naHHoii B 1950 rony.

TakuM o6pa3oM, Hallu IeoJIOTH M TFeOXMMHKH MUMEIOT TOYHbIH
¥ HaJeXHbI MeTOJ YCTAHOBJEHHsI BO3pACTa PAa3JHUYHBIX [EO0JO-
ruyeckux o6pasoBaHHi, 4To MMeer OOJblIOE NMPAaKTHYECKOe 3HA-
yeHHe. DTOT HOBBIH METON CYIIECTBEHHO pacCLIHPSEeT HAalld BO3-
gomaocm B MO3HAHHUM HMCTOPHM BO3HUKHOBEHHS H PAa3BUTHUS
3eMJIH.




6 xon.

CAMOJIET HJH NOE3N?
BbIGOP Bbl CAEJNAETE CAMHU
Mbl COBETYEM CAMOJIET!

CONOCTABbBTE 3TH LH®PLI:

CAMOJIETOM u3 Mocksm . CKOPbIM

NOE3AOM

2 yaca — 8 Cumdeponoas — 26 wacos
S yacos — B Hosocu6upck — 63 waca
55 munyt — B JleHuurpan —_ I1 vacos
11 yacos — B Xa6aposck — 177 yacos
70 MunyT — 8 Kues - 16 wacos
6 wacos — 8 Hpxyrex — 100 wacos
2. qaca — -8 TGuancu — 48 vacos

Mbl YBEPEHbBI — Bbl BOCNOJIb3YETEChH
CAMOJETOM

CYACTJIHBOTO MOJIETA!

B MOCKBE 6uaetsi MoXHo npuoGpectu s aremrcrse Aaspe-
$aora — na. [l3epKHHCKOTO, B arewtcree <laasmocaste-
Tpauc» — na. PeBONIOUHH, a TaKXKe B AWCNETYEPCKHX MyHKTAX
taxcu Ha Kypckom, Kuesckom u Jlenuurpanckom sox3anax.

Cnpasku 0 HaAHYHH MECT, CTOUMOCTH OGuaeTos, pacnucanun
ABHXKCHHA CAMOAETOB MOXHO NOAYUHTs no Teaedony K 5-25-28.

Mockoackoe azenrcrao
8030y snux coobuyenud.



