ObLwasa reoxmmus

' npod. Cepreun 'eHHagbeBny CKybnos

JNekunsa 1
BBeneHune. Victopua reoxmmum.



KypC reoxmmmm COCTOUT U3:

1. ﬂeKLI,I/II7I (dbannbel byayT po3gaHbl, HO NEKLNK
PEKOMEHYETCA noceLlaTb: OKOMNO 5 TeCTOBbLIX BOMNPOCOB
KaXkgyro nekuuro, ecero 100)

2. CeMMHapOB (nabopaTopHbix paboT) — MeToaNuKa
eCTb B 3NEKTPOHHOM BULE:

2.1. PacnpocTtpaHeHHOCTb X/3
2.2. [ padhnyeckoe npegcrasrieHne
reOXMMNYECKNX OaHHbIX — 2 paboThl
2.3. VIsoTonHaa reoxmummsa (reoxpoHOnorus)
2.4. 'lpuknagHaga reoxmmmna
2.5. Pedhepart (tekct+npeseHtaums k aekabpio)



Pedoepat Ha Temy:
«[ eoxummng anemeHma»

. \cTopus oTKpbITUA 1 0bnacTb
NPUMEHEHUS.

. OCHOBHbIe (Pn3nYeckme XxapakTepPUCTUKN U
XUMUYECKME CBOUCTBA.

. PacnpocTpaHeHHOCTb 3arnemMeHTa,
OCHOBHble MUHeparnbl — HOCUTENN
arieMeHTa.

. ['loBeageHne B reonorn4ecknx npoLieccax.

. OCHOBHbIE TUMbl MECTOPOXAEHUN.



VICTOYHNKM nHpopmMaumnm gna pedoepara:

UHTepHeT

. Conopgos H.A., CemeHos E.U., bypkos B.B. ['eonornyecknm
CNpPaBOYHUK MO TSKENbIM NUTOPUNBHBIM peakum metannam. M.:
Heppa, 1987. 438 C.

. ABOoHuH B.B. n gp. MectopoXxgeHnsa metannmnyeckmx nonesHbix
nckonaembix. M.: Akagemunyecknm npoekt, Tpukcrta, 2005. 720 c.
. "aBpuneHko B.B., CaxoHeHok B.B. OcHoBbI reoxnmunn pegkmx
nutodunbHbix metannos. J1.: Usa-so JII'Y, 1986. 172 c.

. JlaszapeHkos B.I'., MapueHko A.l'., TanosuHa U.B. l'eoxnmms
nnaTtuHosblx anemeHToB. Cl16.: CIMIMI, 1996. 93 c.

. VIBaHOB B.B. Qkonornyeckasa reoxmmMmms arieMeHTOB:

CnpaBo4yHuk: B 6 kH. M.: Hegpa, 1994-1997 rr.
. MakpbirmHa B.A. 'eoxumnsa otaenbHbIX 3NIEMEHTOB.
HoBocubupck: Akagemmnyeckoe naa-eo «f'eo», 2011. 195 c.



Y4yeOHUKMU:

1. MepenbmaH A.U. eoxnmuna. M.: Beicluaga wkona, 1979,
1988, 2015.
2. bapabaHoB B.®. [eoxumus. J1.: Heapa, 1985. 423 c.

Y4yebHble Nnocodums (ectb B oumdpoBaHHOM

Buae):
3. UHTepnpeTaumna reoxmMmmnyeckmnx gaHHbix / Cknapos
E.B.nap. M.: UuT. LK., 2001. 288 C.
4. CnipaBoYHUK no reoxmmun / I'.B. Bontkesud n ap. M.:
Hepnpa, 1990. 480 c.

Y4eOHUMKMN NO KOHKPEeTHbLIM pa3aeriamM (nsotonHas
reoxXxmmmnAa, reoOxmMmny4eCKmne MmeTobl MNONCKOB TMOJ1e3HbIX
NCKOIMaemMblX, IKOJTIOr'm4eCKad recoOxXxmMmmAa " ,El,p.)
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YyebHukun, nagadHole B CCCP (60-70 rr.):

A.A.CAyKOB OCHOBBI
OBIILLEU

[EOXVIMIAA FEOXMMUK




LLlepObuHa B.B. OcHOBbI reoxmmumn.1972.

A.H.TYTAPHHOS OBIIIAH
ITEOXMMMUI

ATOMMBIIAT 1978

1973




A.N. MEPEABMAH

1979
1988 5
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CnpaBO4YHUK MO reOXNMnU

. KPATKMIA \_ CIIPABOYHMK
CIl PABO‘{H UK )L\ No FrEOXMMMNA
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3apybexHble y4eOHUKN, NepeBENEHHbIE B
CCCP (0docmamoyHo oriepamugHo):




B. MEAACOH

OCHOBBI _w l' EOXVIMVISI

T’EOXUMUHA
" 1984

opurmHan 1978,



CkaH (djvu)
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VIHTepHeTe




CoBpeMeHHbIe 3apybeXxHble

| | (GEOCHEMISTRY

YY4EOHUKY, )" yamom a1 wiee
pekomeHagyemble (ux) e O e Voo, Eventualty o o

pabdinkes by John-Hopkins University Press

Geochemistry

Principles and Applications

KULA C. MISRA

Geochemistry

William M. White

P WILEY-BLACKWELL 2 O 1 3

#'WILEY-BLACKWELL 2 O 1 2



PRINCIPLES AND APPLICATIONS OF
INORGANIC
GEOCHEMISTRY

H.O)=H,(g)+30,(g)

Gunter Faure

1991

A Comprehensive Textbook for Geology Students

Second Edition

GUNTER FAURE] GG &




ESSENTIALS OF John V. Walther  Francis Albarede

GEOCHEMISTRY Geochemistry

An Introduction

i

CAMBRIDGE

2005, 2008 2003, 2009
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CoBpeMEHHbIE OTEYECTBEHHbIE Y4EOHNKN
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KHUMM No reoxmmmm

_4 PAJILHAA LIENEBAR NPOMPAMMA
i’ ? POLSERKA WHTET T LA
_J BLICWEID \.apk\, AHMA ¥ OYMOAMEHTATRMOR HAYK™

UHTEPIIPETALIUS
I'EOXUMMUNYECKHUX
JHAHHbIX

Hugh Rollinson

using geochemical data:




MIHTEPHET: pa3BepHYyTblie NporpamMmmbl KypCcoB
reoXummmn, doanrnbl ¢ npeseHTaumnamMm nekunn (Kak
NpaBuno, aMmepuKaHCKUX YHUBEPCUTETOB)

GEOL 4490 — Geochemistry — Spring 2010 — 4 Credits

Instructor: Cliff Riebe Course Website: http://geoweb.gg uwyo.edu/geo0ld4490/
Phone: 307-766-3965 Lecture: 2:45-4:00 Tues+Thurs—Geology Bldg, rm 311
E-mail: criche@uwyo.edu Laboratory: 1:10-3:00 Wed—Geology Bldg, rm 318
Office: 2008 ESB Office Hours: 1:00-2:30 Tues+Thurs

TA: TBD TA Office Hrs TBD

Course Prerequisites: Grades of C or better in GECL 2000, GECL 2010, CHEM 1020, MATH 2200, and
MATH 2205 (required) plus junior standing or higher (recommended).

Overview: Defined loosely, geochemistry is the union of chemistry and geology. Yet it's actually tough to
identify a geological problem that isn't best tackled with the help of a foundational understanding of chemistry.
This is because chemical processes are fundamental to both the formation and bregkdown of minerals and rock.
Hence, they determine the composition and behavior of Earth’s core, mantle, crust, oceans, and atmosphere.

1) Essentials of Geochemistry {2009) Walther, J. V. 2™ Ed. Jones & Bartlett Publishers. 797 pp. This will be
available on course reserve in the Brinkerhoff Geology Library, but, because it will be the source of many
assigned readings, | recommend thot vou purchase this text. (Cost =5130) It has the advantage of being
up to date as of 2009, so it should serve you as a solid reference on geochemistry for years to come.

2) Geochemistry (2007} White, W. M, has occasional copy-editing errors & but it's up to date and FREE .
Download it from the course website (hitp://geoweb.gg. uwyo.edu/gecld449d/). | recommend that yvou
print and bind it for use in this class. There will be many reading assignments from this book.

3)  Principles and Applications of Geochemistry (1998) Faure, G. 2™ Ed. Prentice Hall. 500 pp. This will be on

course reserve. It has a good level of detzil on some topics but is unfortunately not up-to-date.



TpeboBaHUA K CTyaeHTaM Ha NeKumax

That means no sleeping, iPods, video games, .

networking/texting/talking on phones, PDAs, or PPCs in class.

Ethical integrity is one of the foundations of



TepMUH «reoXuMmnsi» BnepBble ynoTpeous
npodeccop xumnn YHmBepcuteTar. basens B
LiBenuapun X. LLleH6ewnH B 1838 1.,

yTBEPXOaBLUMK, YTO HEODXOAMMO NMpeXxae, Yem

MOXET UATU peYb O HACTOALLEN reoriorM4eCcKou
HayKe, Ha[l0 co3daTb reoOXMMUI0, KOTopasi AoMmKHa
obpallaTb BHUMaHWE Ha XMMWUYECKYIO Npupoay u
NPOUCXOXOEeHME Macc, 00pa3yoLLMX 3eMHOU Lap.

TepMUH «reoxnmusi» obin 3abbIT 40 1908 T. —
nybnukayma ®@. Knapkom «The Data of
Geochemistry»



UTo npeacraBnaeT cobon
reoxXmmmsa?

TEOXVUMUA =
[[EOJ1I0I MA + XUMUA?

TEOXVUMUA =
XNMUA SEMJIN?



[eoxumMua ncnonb3yeT Nnpuemsbl
(MeToObl, TEOPETUYECKME U
NpakTuyecKkne nogxogbl) XMMmnmM Oong
pPELLEHNS Fe0NIorM4yecknx Nnpobnem

«['eoxnmuk gormkeH obnagatb
reofiormndyecknm molineHnem» M. oy

«Henb3a n3y4ynTb Npupoay, maaqa B TUrenb»
[1)x. XeTToH



«1 COXNMMNA V3yHdel XUMUNHECRUE
9NEMEHTbI 3eMHOU KOPbl 1, HACKONbKO
BO3MOXHO, BCEU NMNaHeThblI.

OHa n3y4yaeTt Ux NCTOPUI0, UX
pacnpeneneHne BO BPEMEHU U
NPOCTPaHCTBE.

OHa pe3Ko oTnn4yaeTcs oT
MWUHEepPanornmy, KoTopasa B TOM Xe
NPOCTPAHCTBE N B TOM XK€ BPEMEHMU
N3y4yaeT UCTOPU coegnHeHU aToOMOB
— KpucTtannos 1 monekyn.» B.W.

RAanNnwuAanncviaia



«'e0OXUMUO MOXXHO Ha3BaTb
eCTeCTBEHHOU UCTOPUEN XUMNYECKNX
9N1EMEHTOB»

Gibson, 1949

«['eoxnmums - Hayka 0 XMMNYECKOM
cocTaBe 3eMJIIN U 3aKOHaX
pacnpocTpaHeHns, pacnpeneneHuns,
MUrpaunm XMMNYeCKUX afieMeHTOoB» A.

[1. BuHorpagos



OcHoBHas npodbriema reoXMMum - BbiIsICHEHNE
XapakTepa pacnpeneneHms XuMU4ecknx
9N1EMEHTOB B 3eMHOW MaTePUN U NPUYNH ITOrO
pacnpepeneHua (B.M. lonbawimunar)

B HacTosLllee BpeMsa 06beKTbI UCCriegoBaHUA
reoXMMunn pacLinpeHsl 4o nNfaHeT 3eMHOM rpynnbl
(Mepkypun, BeHepa, 3emnsa n Mapc), JlyHbl,
acTeponaoB U p. «kKaMeHHbIX» OOBbEKTOB.

He nytaTtb c boree obLien Haykon KOCMOXUMUEWN,
KOTOpas CUHTE3UPYET AaHHbIE XMMUN, TEOXUMUN,
don3nKM U aCTPOHOMUMN,



Pas3nnume XmmMmmnuyeckoro u reoxmmmyeckoro

MbILWJTIEHUA.

1. KpanHaga HepaBHOMEPHOCTbL pacnpeneneHuns
9N1eMeHTOB B 3eMHOU kope. PasHunua B
KOHUEHTpaunax. Popmbl HAXOXAEHUA SNEMEHTOB
MOTYT ObITb pa3fnNYHbI.

2. BHellHWe ghaKkTopbl BO3OENUCTBUSA HA FEOCUCTEMY B
3eMHOMN KOpe orpaHn4veHbl CPaBHUTENBLHO Y3KUMMU
paMKaMu.

3. XMMNYECKME ANEMEHTLI MPUCYTCTBYIOT B BUAE
COJen, pacTBOPOB, pacniiaBoB B pa3HbIX CUCTEMAX, B
KOTOPbIX 3NIEMEHT HEe MOXET NMPOSABUTL CBOUX
cBoucTB. [1o Toro, noka ata cuctemMa He paspyLUnTCcH,
9fIEMEHT 3aBUCUT OT HEE.



B3anmMmocBA3b reOXUMUU C OPpYyrMu
Haykamu 1 pasgenamm reornorum

- Acmpopusura Kocmoxumus AcmpoHomusg
JKCnepuMeHmanbHag : 1 Juerue o nomesHsix
puauxa (3P, 4rP, UKL u 6p) UCKONaeMsIx
Pugura mbepdozo mena Munepanoeug
Kpucemannozpaous & %—t Kpuemannoxumus

PusuKa « —— [EOXUMUA > Xutiusg
TepMosuHamMuKa . % X—: Pusuyeckas xumug
Mamemamuka : [lempoepapus
Lo e Numonseus

leopusuna floyBoBederue
buonoeus leozpapua

1.1. TlosoKeHue TeOXMMHUHM CPEAU POACTBEHHHIX €H €CTeCTBEHHBIX AMCIHIIIAH.

BapabaHoB,



ACTIpOPU UKD

[eo@uauxa Kocmoxurmus

XLULMILG

Pusuna

Guonozus

Kpucmannozpo@us
Munepangzia [eonoeus
llempoepa pu.g [eozpapus

YYEHILE 0 TIONE3HBIX LLCKONG.EMBIX,
MEMATINYPelLA, MEXHONGEUA

Puec. 1. BzauMooTHomeHHe TEOXHMUU C
POLCTBEHHBIMU HayKaMHu

BounTtkeBu4, 3aKpyTKUH,
1976



B3anMOOTHOLLIEHWE reonorm4ecknx ANCLUNInNH n
nepapxmsi 06 bEKTOB UX UCCreaoBaHUS

nemMeHT [eoxumus
MuHepan, MuHepanorus,
(Kpuctann) (Kpuctannorpadus)
[Tlopona [leTporpadus

[ eonorug,
3eMHast Kopa

[eoanHamMumKa

[eoxnmunsa «BblpoCna» U3 reHeTUYECKON MUHEpPAaNornm

KocToB,



Atoms, minerals and rocks

(4

collection of
one or more

minerals

A collection

A




Atoms, minerals and rocks

4 Atomic structure

Example: mineral quartz
made up of silicon (S1) &
oxygen (O) atoms




OObeKTbl UCCnegoBaHUS reoOXnMum

 €0XUMUNS 3NEMEHTOB U rpynn 3fIEMEHTOB.

"eoxXumMmuga nopoa v ap. (Hanp., yrneesogopoaos).

"eoXnMna MMHepanos.

"e0XMMNA NPoLIeccos.

"e0XUMUSA CUCTEM:
abuoreHHbIe — NPoLLeccbl MEXaHNYECKOU N /X
MUrpaunn areMeHTOB;
BUOKOCHbIE — B3aMMOINMPOHUKHOBEHUE XXNBbIX
OpraHM3MoB N HEOPraHNYECKOWU MaTepuu;
TEXHOreHHblE CUCTEMbI — Beayllee 3HavYeHne
TEXHOreHHOM MUrpaLmm 3NEMEHTOB.

6. NpnknagHaa reoxumus (reoxmmma MIN).

NeEPHNE




B HacTosiLLee BpeMsi B reOXMMUM CYLLIECTBYET TEHOEHLNS
JeTtann3ayum nccrnegyembix SneMeHToB B npegenax
KOHKPETHbIX OrpaHNYEHHbIX CUCTEM N OOBHEKTOB

T J:L.VBVIHMH

C.H. ApGy3os
IL.I. Puxsanop

o Sl e HM“ﬂ
.. )a w MEJBHBIX

TEOXHMHS " FEOXMMMSA OTAEABHBIX v
PAMORKTHBHBIX §; “‘ SN\EMEHTOB )J.[ 2\ HTOB

INEMERTOB ‘ -1 OKeaﬂe

2006




ISTANbI PASBUTUA TEOXMUN

Kak camocTtodaTenbHaa Hay4yHas
aucunnnnHa reoxmMmma Mmormna BO3HUKHYTb
TOJNbKO Nocne NonHoro popmMnpoBaHuUsa oByX
HayK:
reosiormm 1 XuMumn.



1. 3Tan HakonneHust pakToB («amopdHasa dasa»
no .M. lLloy) — oo koHuUa 19 Beka.

a) OTKpbITNE HOBbIX ANTIEMEHTOB (67) U
MWUHepanos.

6) Co3snanue lNepuoanveckom CUCTEMbI
anemeHToB (Tabnuua .. Mengeneesa).

B) [loaBneHne onTU4eCcKoro cnekTporpada B
1859r.

r) BeluncneHue cpeaHux cogepxaHnm
9N1eMeHTOB B ropHbIX nopogax d.B. Knapkom
(1889).



Z. Ildll CNLITCMdIVisauvivi 110J1yHCHRADIX LdRADIA
(«dpasa Kpuctannumsaunm» reoXmmMmmnm Kak Hayku)

B./. BepHaackumn (1863-1945) Oyay4dun 3aBeaytowinm kadeapol
MuHepanorum MY (1908-1911) yctaHoBus 6e3aMmnHepansHoe
CyLLeCcTBOBaHME 3NeMeHTOB (paccesHHble OpMbI) B 3€MHOU KOpe.
CornacHo 3akoHy BepHapackoro-Knapka, Bce afileMeHTbl eCTb
Be34e, HO B pa3HbIX KOHUEeHTpauusax. BepHaackmn takxke
3aHMMarcs n3y4eHneM cogepkaHmsa afieMeHToB B brocgepe.

A. E. PepcmaH (1883-1945) Bnepsble B 1911 r. npoyen Kypc nekunm
no reoxummun. OH aBnaeTca aBTopom “eoxmumnn” B 4X T.

AKTUBHag 3KcnnyaTauns CbipbeBLIX PECYPCOB cnocobcTBoBano
Pa3BUTUIO FEOXUMUU PYA.

B. M. Nlonbawmuar (1887-1947) 3aHMMarncsa reoxmmmen MMHeparos,
Kpuctannoxmummen. OH BrepBble cTan 0ObACHATb reOXMMUYECKNE
npoLecchbl pasnnUyHbIMU MOHHBbIMU paanycamMun aneMeHTOoB (O
XXMBOIo BELLECTBA 3TO HE BEPHO).




BepHaackun Bnagnmup BaHoBUY

(1863-1945), ectrecTBOMCNbITATEND, MLICIIUTEND W
OOLLECTBEHHLIN AeATENb; OCHOBOMOSTOXHUK rEOXUMNU,
Buoreoxnmmnun, pagmoreosiornm, rmaporeonornn; cosgaTtenb
paga Hay4YHbIX LLKOJST;

Akagemuk lNetepbyprckon Akagemun Hayk (1912), PAH
(1917), AH CCCP (1925), nepsbi npe3naeHT AH YkpanHsbl
(c 1919).

[Mpodeccop Mockosckoro yHusepcuteta (1898—1911),
YWEN B OTCTaBKy B 3HAK NpoTecTta npoTmB NpUTECHEHNN
ctyaeHdectBa. OpraHnsaTop n anpektop PagueBoro
NHcTUTyTa (1922—39), Boreoxnmmndeckon nadopartopum (c
1928; HbiHe [EOXU PAH).

Npoen BepHaackoro cbirpanu Bbl4aroLyrcs posib B CTaHOBNEHUN COBPEMEHHOMN Hay4YHOW
KapTUHbI MUpa: paspaboTka LernocTHOro ydeHmna o buocdepe, XXnMBom BeLLECTBE
(opraHmnayoLeM 3eMHYH0 0D0S04KY) 1 aBonNUMN Brocdepsl B Hoocdepy, B KOTOPOM
4yesioBe4YeCKnn pasym 1 OesaTenbHOCTb, Hay4YHas MbICiNb CTAHOBATCA onpeaensowmm
doakTopoM pas3BUTUS, MOLLIHOW CUION, CPaBHMMOUW NO CBOEMY BO34EUCTBUIO Ha Npupoay
C reoriorm4ecknmMu rnpoLieccamm.

YyeHne BepHaackoro o B3aMMOOTHOLLEHUN Npupoabl 1 obuwecTBa okasano CUbHoe
BNUsiHWE Ha popMMpoBaHNE COBPEMEHHOIO 3KONOrM4YeCcKoro cCosHaHmna. PassuBarn
Tpaanumm pycckoro KocMmama, onmparoLLerocs Ha naer BHyTPeHHero eamMHcTea
YyesioBeyecTBa M KOCMoOcCa.




PepcmaH AnekcaHgp EBreHbeBuY
(1883-1945) - n3BeCTHbIN reosor, BblgaroLLmnmncs
MUHeparor n reoxumuk. YuyeHuk B.W. BepHagckoro.

B 1918-1919 . A.E. ®epcmaH - npodeccop
[leTporpaackoro yHMBepcuTeTa, rae ymtan Kypc
«'eoxummna Poccumn». C 1919 r. akapemuk PAH. OgnH n3
ocHoBaTenen BOeHHou reonorun. OpraHmsaTop HOBbIX
Hay4HbIX HanpaBneHun n NonNynapm3aTop MMHepPanorum u
reoxmmumn. OanH N3 OCHOBOIMOSTOXHMKOB MrEOXUMUN.
Bonbluoe BHUMaHWe yaenun npobrneme Knapkos u
MUrpaunmn anemMeHToB. [1peanoXnn reoaHepreTn4eckyro
TEOPUIO SHEPTUN KPUCTANITNYECKNX PELLETOK.

Ocob0 BaxxHOe npuKnagHoe 3HadYeHe nmenn nccnegosaHna XubuHcknx TyHap (¢ 1920) n
MoHueTyHapbl (¢ 1930), rae npu ero y4actum Obifiv OTKPLITbl MECTOPOXAEHNA anaTtnuta u MegHo-
HukenesbIX pyad. OguH 13 nepsBbix 000CHOBaN HEOBXOANMOCTb NPUMEHEHUS FEOXUMNYECKNX
METOAOB MPU NOMCKaX MECTOPOXKAEHMIN NOME3HbIX UcKonaemMblX. MHOro BHUMaHuA yaenssn
npobrnemam pernoHanbHoM reoxmummn n ewé B 1926 HametTun snepsble MoHrono-OxoTckuin
reoXMMn4eCKnmn nosc.

BaXkHbIM LMK ero nccrnegoBaHni NOCBSLLEH U3YYEHUIO TPaAHUTHBIX NnermaTuToB («llermatuTtbly,
1931). ®epcmaH ObIT KpYNMHENLLMM 3HATOKOM AparoueHHbIX U NOAENOYHbIX KaMHen. Buue-
npesnaeHT (1927-29) AH CCCP. OupekTtop Paguesoro nHctutyta AH CCCP (1922-26),
npeacenatens Ypansckoro ounmana AH CCCP (1932-1938), Konbckon 6a3sbl um. C. M. Knposa
npu AH CCCP (1930-45), onpektop MHCTUTYTa KpucTannorpapuu, MMHepanornm n reoxXmmMmmnm NM.
M. B. JlomoHocoBa (1930—1939) u nHctutyTa reonormnyecknx Hayk AH CCCP (1942-45).



Bukrop Mopwuy lNnonbgwmMmuar

(Victor Moritz Goldschmidt Hem., 1888-1947)
Poouncs B Lltopuxe, notom nepeexan B Ocno.
XUMUK 1 reonor, 0OAnH N3 OCHOBOMOMNOXHUKOB rEOXNMnNn u
Kpuctannoxumuu. Npuayman reoOXmMmnyeckyto
kKnaccudukaumm aneMeHToB, NPEeAsIoKMN 3aKOH
nsomopdmnama, Ha3BaHbI Er0 UMEHEM.

BblABUHYN OAHY N3 NEPBbIX TEOPUN OTHOCUTENBHO
cocTaBa W CTPOeHus rmybuH 3emnu, npuyem
npeackasanus MonbawmmaTa noaTBepaAnUnuCh B
bl AL HanOOorMbLLIEeW CTEMEeHN.

Cepus ero pabot noa HasBaHMEM «[€OXUMUSI 3NEMEHTOB» CHMTAETCHA Ha4Yanom
reoxumumn. Pabotbl MlonbalimMmara o aToOMHbIX U MOHHBIX paguycax okasanu bonbluoe
BNUsiHWE Ha Kpuctannoxmmmio. OgHMM 13 NepBbIX paccymTan coctaB BepXHeEN
KOHTUHEHTanNbHOW KOpbI.

Bo Bpems HemeLKon Ookkynaunu Moneawmmar 6bin apectoBaH, HO He3a4oNro 4o
3ansiaHMpoBaHHOM OTNPAaBKU B KOHLEHTPALUMOHHLIN flarepb Obii noxuwieH HopBeXCcKnm
ConpoTtusrneHnem, n nepenpaerneH B LLBeuunto. 3atem oH nepebpanca B AHrMuto, rae
XU ero poacTBEHHUKMN.

[Tocne BovHbI OH BepHyrcsa B Ocno, n ymep 1am B Bo3pacTe 59 net. Ero rmaBHbin Tpya
«eoxnmmnsa» BbIN OTpedakTMpoBaH U n3gaH nocmMepTHO B AHmnn B 1954 roay.



PpeHK Knapk

(Frank Wigglesworth Clark, 1847-1931)
PykoBoauTenb XuMmnyeckom naboparopum
[eonornyeckon cnyxobl CLLA.

«OTey 'eoxumnmn» . 3aHOBO BBEN B obpalleHne
Ha3BaHWe 3TOW HayKu.

CoBpeMeHHOe Ha3BaHWe BENMUYNH, XapakTepusyrLmnx pacnpoCTpaHEHHOCTb
anemMeHToB, - krnapku. ®. Knapk npogenan tutaHunyeckyto paboty. OH npoaHanmsuposarn
OaHHbIE MO XMMUYECKOMY cOoCTaBy HOMbLUOIo Kofindectsa MMHEpPArioB U ropHbIX NOpos;
9TUX OaHHbIX bbino 6onee 5000. B 1889 r. Knapk onybnnkosasn nepsyto CBOAHYHO
Tabnuuy cpegHero XMMmnm4eckoro coctasa 3eMHom Kopbl. Cnyctsa 20 net noasuncd
ropasgo bornee Becombin Tpyad, B KOTOpoM Knapk 06oowmn pabotbl nodytn 1000
nccneposatenen (Data of Geochemistry, 1908). B aToM cnpaBoYHUKE MOXHO ObINO
HaMTW OaHHble O COCTaBe ropPHbIX Nopoa, No4vB 1 Boa. Beckope Knapk ¢ noMoLubro
reonora . BalwMHrToHa npousseern Knaccuyeckn pacyeT cpeaHero cogepxaHug
XUMWNYECKNX IIIEMEHTOB B YCITOBHOM CIo€e 3eMHOU Kopbl TonwmnHon 16 kM. [JaHHble
Knapka n BawmnHrroHa onga Hanbdonee pacnpocTpaHEHHbIX 3fIEMEHTOB C TEX NOP
N3MEHSNNCb B HE3HAYUTESTIbHOW CTEMEHM.



3. «CTaTncrtnyeckuum atan» - ganbHeuwiee
HakonneHmne n obpaboTka reoxXmMmMmmn4eckomn
MHopMaLnn Ha NPUHUMNNANBHO HOBOM YPOBHE.

bypHOe nocneBoeHHOE pa3BUTME reoxXmmmnm m
KOCMOXUMUW B CBSA3M C HEMPEPbLIBHbLIM
COBepLUEHCTBOBAHWUEM aHaNMMTU4YEeCKUX METOO0B U
TEXHUYECKNX BO3MOXXHOCTEWN, pacTyLLUUMMN
NOTPEDOHOCTAMM NPOMBILLIIEHHOCTU B PEOKUX

AJ1IEMEHTaAX.
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