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BBEAEHMWE.

«KocMoc — rapMoHH4Yeckoe ienoex,
A. Humboldt. 1828

Cpen oOTaenbHHIX MOpo6neM reoXMMHMU, 3TOW HOBOMW OTpaciu
ecTeCTBO3HaHusa (1) 1), BONpoC O KOMMYEeCTBEHHOM pacnpoCTpaHeHU!
OTAenLHbIX XMMHUYECKHMX 3JJIEMEHTOB YX€ NaBHO 3aHUMan BHUMarue,
[locne knaccuueckux pa6ot Clarke u Vogta, cmeno pa3suBiinx
6nectsimme uagen Dobereinera n Elie de Beaumont, Bonpoc
O CpeAHeM COCTaBe 3eMHOMA OO0O0JIOYKH WU O pacnpOCTPaHEHUWU OTAEJb-
HbIX 3JIEMEHTAPHbIX TeJ BCTaJl HA TIO4YBY TOYHBLIX aHaJUTUYECKUX
JIAHHbLIX, W ceidyac, mnocnae Oojnee, 4YyeM TpUANATHIIETHEA paloOTH
B 3TOM HampaBjieHWH, MHOTOE 0Ka3al0Ch yXe TBEPAO YCTaHOBJIEHHLIM
M BexXWU TIPOYHO MOCTaBNEHHLIMH, .

Monyuunach AOGONBITHAS KapTvdid I{PMPORHOTO SIBNEHMs, BHIXBA-
yeHHass W3 MupOo3aaHUs, OcCBellialollas TOJAbKO OAMH YTOJOK KOCMU-
yeCKMX SABJE€HUH, omnpenensieMbld mnpeaenamMu [OOCTYIIHOM HalleMmy
XUMHUYECKOMY aHaln3y 3€MHOW KOpbl.

[TonbITKW OOBSICHUTL 3TOT COCTaB 3eMHOM KOpPBHl He MOrJIM OBIThb
yoayHbIMW, [I0Ka Mbl OCTaBajUCb B paMKaxX 3TOr0 yrojlka MHpO-
31aHUST W He XOTeJu MCKaTs OOBSICHEHWA BHE TreoJlorMyecKoil
WCTOPUM W BHE peajiibHO JOCTUXMMOIO YeJJOBEKOM [POCTPAHCTBA,.

Hano Obio and peuseHUa BOMpocCca BLIATU 3a mpeaesbl 3eMHOM
KOpbl M NpHU3HATb Hawy 3eMHYI0 000/J04KY JMLIb YaCTbi0 KOCMOCA,
‘f€CHO CBSI3aHHOI0 C HUM B CBOEA WUCTOPMM #© B CBOMX (PU3NYECKUX
W XUMHUYECKHX CcyabOax..

ISTH MOMbITKA [OJKHH ObIIM HEM30eXHO MNpUBECTH K pacCcMO-
TPEHUI0O BONPOCOB WJIN KOCMOTOHWYECKOro xapakTepa— W Ha 3TOT

1) Undpm B CKOOKAX OTHOCATCA K MPUMEYAHMAM, NOMEL(EHHRIM B KOHI[E
KHUrM. Typna e oTHeceHa M BCA NUTepaTypa.



nyTb BCTan eme 8 1904 r, ¢panny3ckuii reonor ge-JJOH3— uIu
Ke IMOMOUTH NYyTeM CPABHEHUSI XUMUM 3eMid C XUMUeu Mupo-
3aHusl, C TemMu raasamu acTpoPUIUKK, KOTOpPHE 3aHHUMAKTCH
H3Yy'eHUeM pacnpoCTpateHuss XuMUYECKUX IeMEeHTOB Ha Kormuue-
ckux' Tenax, — 3TOoT BTOPONl uyTb Ol OCTOPOXHO M36paH
Baypom (1903) u OTYaCTH OCBeIaNCs 3HAMEHUTEIM ADPEHUYCOM,
wefum 00 nytu [enbmMroabila. o |

[IpoGuema pacuiupsizace M yCAOXHANACH OCO6EHHO OGnaroazpa
UeIof rpymme uccnegoBaHui, KOTOpas BCIO COBOKYNHOCTb 3NEMeHTOBR
NpUpOAN NHTANaCh HYTeM TEOPEeTUYECKUX MNOCTPOEHUN (CB33aTh
B E[MHYIO 1l€llb, TECHO MNPUYPOYEHHYI0 K pPaA3AMYHLIM CTaIUsM
Pa3BMTHA 3BE3HbIX MUPOB: 3TO OblJIM 3aMaH4yMaBie, HO YaCTO 4YKCTO
cnekynsaTueHbe cxemul Jlokaiiepa, Kpykca, Mopo3ora.

Ho moKa uiiM 31v ROOLITKH TEOPETUYECKUM NyTeM pa3obpaTica
B NPUPOJE DBNEMEHTAPHHX Tel M 3aKOHAX WX pacnpocTpaHeHus
yCiieX¥ pagd0akKTUBHOCTH, HOBbie 3ABOERAHUA (PHU3IN4ECKOM MKIC/IU
JiHWTEN|HA, OTKpHTUS Monogoro uHawsuya Caru u raybokue
3KCnepumeHThl Pézepdpoppa Bavman B moHATHEe O BeulecTBe U 3a-
KOHaX ero npenpailieHnsi COBEPIIEHHO HOBOE COpepKaHue, U Heyau-
BUTEeJIbHO, YTO CHAyaJa aCcTPOHOMy JAAMHITOHY, a NOTOM OTYaCTH
Jlopuury, HO, rnasHeIM o6pa3oM, reHuic Hepucra, Appesmnyca
U lleppena, Ha OCHOBE 3TUX 3aBOEBAHWH, YAANOCH CO34aTh HOBYIO
KOHUeNnuuio MHpa, B HOBOM MNOHMMAHWUM TMPOUCXOAAUIHX B HEM
XUMHUYECKUX SIBJIEHHH.

XuMusg KOCMOCa HONy4YMNia HOBOE OCBElleHWe, U B 3TWX HOBHX
OAeCTSIIMX JIyyaX M MajJieHbKas Halna npoodjiema O COCTaBe 3eMHOH
KOpPH NOJy4ua HOBOE TOJKOBaHME M MOCTaBWJia HOBLIE 33ajayM.

UmenHo 3TOI0 npoGiaemMoio s OYAy 3aHUMATbCAd B HACTOSIEM
O4YepKe; [ocHefoBaTenLHO, lar 3a Warom, s XOouy cHadajla AaTh
Kpatkuid o4epK PakTHyeCKHX CBEJeHUHd O pacnpocrpadHeHud OTAeNb-
HBX 3JEMEHTOB B pa3HbX YacTax Mupo3gauus, Mcxoas U3 pas-
AKYMS METOJIOB M pas3iuuusl B NOAXOAAX K MU3YYEHHUIO SBICHWUH, M
YCTAHOBMM YETHPE, COBEpPIUEHHO HePaBHOUEHHHLX, HO JUIst HAC
Pe3KOo OTJWUHBIX O0NaCTH: 3EMRYIO KOPY, LEHTPAJILHLIE YACTH 3eMITH,
MeTeopHbe OGIOMKH U KOCMUYeCKue Tesa (KOMeThI, IIHaHeThl, COnHlIe,
TYMAHHOCTH U 3Be3fnl). Jnsi Kaxnoi u3 rpyu Mel HousTaemes AaTb
XapaKTepUCTHKY TeX 3AeMEHTOB8, KOTOphleé B HUX H3BECTHDI,
W HaMeTWUTb NOPSAOK MX "OTHOCHUTEJIbHOIO 3HaueHus.



ITO COCTABHT NMEPBYI0 W IJIABHYIO 3aja4y HacTOALLEro ouepkKa —
cBOAKa (GaKTU4yeCKOro mMarepuana M ero COnocraBileHue,

Bo BTOpO# uacTu A neperay K WU3N0XKEHWI0 MHOTOYHMCIHEHHHX
MONLITOK OGBACHUTL COCTAB 3eMHOM KOPH M KOCMMYECKMX Teyl,
fIpHYeM B MWCTOPUYECKOW IDOCHef0BaTeNLHOCTH PpaccMOTpIO, Kak
MNOCTENEHHO BWAOU3MEHHJIMCh HallKM B3rndlbl ¥ KaK VYIOPHO HEKO-
TOpLIE MAen YAEPKMBANUCb B HAYYHOM QOUXOjAe, HeCMOTpPA Ha G6e3-
NoKasaTeJbHOCTh MX MojoweHurd. M 3peck pykoBousiias poib
NpMHagnexuT 3aKkoHy MewunpeneeBa, aTtomHoi Mmopenu bBopa
M OINBLITHBIM [JaHHLIM 1O MOHM3auuu SneMeHTOB Caru.

Tperbss ¥ 3aKNwuuTenbHas YacCTb AONKHA [AaTb - HOBOE
OCBeleHUe (COMnocCTasBieHHHM QakKTaM M IONHTATbLCA CIAHTh HMX
B edMHOM KaprtuHe. OHa OCHOBaHA LEeNUKOM Ha MI€sX COBpeMEeHHOM
¢u3nmkn. Hopas KoHuenuuws MHUpa, BhHITEKaOWlas U3 HOBLIX HJEH,
ABJISIETCSI HEU3GeXHBIM CIeACTBMEM COBpPEMEHHBIX 3aBoeBaHWil ecte-
CTBEHHO-UCTOpHYECKO#M Mbicnu. [lpo6nemb, IUMPOKO MOCTaBlieHHHE
JiHWTelHOM, JDRAMHITOHOM ¥ HepHCTOM B KapTuHe MHpPO-
31aHHUsA, HEe MOTYT He HaWTH cebe OTpaxeHUs B XUMHYeCKHX BOMNpO-
caX 3eMHOM .KOopbl.

[lycts, opHako, B camMOM BBefeHMH OyAeT OTMeyeHa OCHOBHasd
puaest 3TOW MOCJHefHel raasbl: Npoljiema XMMUUYELKOTrO COCTaBa
KOCMOCAa M B CBeTe HOBHX MAeH ocTaerTcd npodéneMmon;
TONbKO BEXH Ha NYTH K ee pa3pelueHuId MOryT OblTb MOCTaBNEHH,
BONPOCH TOALKO (OPMYJAUPOBaHH U HaMeyeHbl, HO He pa3pelleHH.

Ho ogHa ocHOBHasi ujes ceWyac pe3KO BHPUCOBbIBaeTcs Ha QoHe
BCEH CJIOXHOW paGoThl MO IMO3HAHUI0 MUpA: 3TO — NMOPA3UTE/IbHOE
eaMHOoGpa3ne B pacnpefesieHuu 3NeMEHTOB B MUPO3AaHWM, €IUHCTBO
COCTaBa, €JUHCTBO M IOCTOSAHCTBRO OTHOCHTENLHOW PONH OTAENbHBIX
3JIEMEHTapHbBIX TeJ B Pa3HO00pPa3HHX YCHOBUSX KOCMHYECKOH oO6CTa-
HOBKH. IJTa MJesi HapoCTaeT NO Mepe €€ NPOHMKHOBEHMS B XMMHUIO
MUPO3JAHHUSA; OHa MET Ha CMEHYy KpaCHUBBIM LensiM 3BOJIOLMHY aTOMOB,
OH2 CHOB2 OTO/[BHMraeT BONPOC O 3apOXAEHUM HMAMU pachiajfe XUMHU-
yeCKMX Ten KOCMOCa M3 0o06JacTH TOYHBIX HalniofeHWd B 00nacThb
TOJLKO CMeNbiX ROrafox. M MMeHHO B 3TOT MOMEHT TOPXeCTBYeT
g onbitax Pésepdopaa pa3pylieHne aTOMOB U UX sipa, a B acTpo-
XUMuKM skcnepumeHTelt Caru paszouBaloT HAeM MHOroo6pasus 3Je-
MEHTOB 3Be3[], BHAB/AA OrPOMHYIO NPOYHOCTE SAAPA ATOMA B CAOXKHOMH
KOCMHYeCKOH 3BOIIOLIMM 3Be3JIHHX MHpPOB.



Ho ecnu Tenepb MH NpPUXOAUM BNEPBHE K OOnee NpaBUIbHOMY
TONIKOBAHUIO HaWIMX HAONIOREHUH, TO BCEé Xe eille OYeHb [galieKo

OT ¥MX PALHMOHAJILHOTO OOBSICHEHMS.
N ecnu, TeM He MeHee, B 3aKJIIOUYEHUM [enaeTcsd TNONLTKA

pa3rafaTh 3arafKy OKpy:xXkaioulleid HaC MPHUPOAB U B HOBYIO KOHIEMN-
LU0 MUPa BKJIIOYUTH W 3BEHO Hauleil 3eMHOM KOpo, TO 3TO NYCThb
GyJeT pacCMaTpMBaTbCs JIMWb, KaK HEW30EXHbIH MOpbB MHCHHA, He
Xenauled B MOCTABIEHHOW 3ajavye MUPHUTHCSI CO CBOUM «nescio» 1),

Mapt 1923 r.

1) HacTHyHO MOM B3rnfifkl, CO6paHHLIE B 3TOH KHUre, OBINYHU3J0XKEHB!
B caefyomux pa6orax u cratbax: A. @epcman. 'eoxumus Poccun. 1922. I.
(Xumuko-Texuuu. HUsp,). A. Pepcman. [IpuunHa pacnpocTpaHEHHOCTH HEKO-
TOPHX XUMHUECKMX 3semeHToB. [lpupona. 1922. No 6. p. 102. A. PepcmaHr.
O6 opHO# 3aKOHHOCTH pACHpEAENeHUS XUMUUYECKUX HNEeMEeHTOB B 3eMHOU
kope. floknaaget Pocc. Akx. Hayk. 1923, A. PepcmanH. XumMyasd MHPO3AHUA.
Usp. «Bpemss. Iletp. 1923. Cm. Takxe A. Pepcman. KondyecTreHHHi cocTas
3eMHO#H KOpH B mpouexTax uMcaa aromoB. U3B. Akap. Hayx. CIIB. 1912. 367.



{. Xumuyeckuil cocTtaB 3eMHOH KOPBI.

A. KayecTBeHHBIf COCTaB.

«[eoXuMnss u3yyaeT HUCTOPUID XH-
MMUYECKMX D3JIEMEHTOB B 3€MHOHW Kope
B OTJIHUHE OT MHHepanoruy, Hayual-
el NMpUpOAHBHE XHMHUYECKHE COejlHHe-
HUS, MOJNEKYNH — MHHEPAJIhI»,

Bepuafckui 1922

§ 1. 3apauya u3y4yeHUs XMMHYECKOTO COCTaBa 3emMiM TpeboBana
npex:fie BCero OmNpefeseHuss TpaHWL Halel NnaHeThl, AOCTYMHHX
HauieMy wuccneaopaHuin. (CoBpeMeHHas TreoXMMHUss € JOCTATOYHOK
ONpeleNieHHOCTbIO BHIAICHUNA, 4YTO 3a npepenamu 15 —20 Kuno-
METPOB TIYOMHH MB JMuweHH BO3MOXHOCTH HenoCpeaCTBEHHO
CYAUTb O XMMHMYECKOM COCTaBe, W, IOTOMY, OHA OrpaHuumuia Ioje
CBOMX uccaefoBaHud TeMU 20 KujaomMeTpaMu, A KOTOPbIX B HalUUX
PYKaX MMEIOTCS BellieCTBEHHble OGbeKTh NPHPOAHLIX XHUMHYECKHUX
npoLeccoB.

Takum o6pa3om, Haua aTMocdepa, BOAH 3eMHONH MOBEPXHOCTH,
onpegensiowme rugpochepy, M TBepaas 3emHas Kopa A0 TJIYOUHLI
B 15 — 20 xujnomeTpoB — TakKoBa Ta MmepBas 4aCTb KOCMOCaA,
KOTOpPYI0O Mb OyleM B [aJibHEHIIEM Ha3biBATh HNPOCTO 3eMHOIO
Kopoio (2).

§ 2. U3 3eMHON KOPH uepnaeT MUHEpalor U XMMHMK OOBEKTH
CBOMX MCCNefOBaHUM M HA HeW MOCTPOEHA ¥ COBpeMeHHasi Heopra-
HHYeCKas XUMHUS, U CaMa TeOXUMHSA, U BeCb CIOXHbBI MHp HOei
0 PajuOaKTHBHOCTH.

Cefluac MW 3HaeM, YTO 3Ta 3eMHas KOpa [MOCTpoeHa U3
88 3neMeHTOB (BepHeeé TrOBOPS TUINOB 3JEMEHTOB), TOraa Kak



TEeOpeTHYECKHM MBI OXuaanud Obl BCTPETUTh B Held 92 3JI€eMEHTapHbIX
TeNna WUau NOopaaKOBbiX HOMEpOB, KaK 3TO Ceiduyac MNPUHATO roBOpUTDH;
U3 HUX N 43 u 75 ABNslOTCA aHanoraMd MapraHia, 85 — yka3nBaer
Ha 2JN€MEHT TaJloOuIHOTO Tuma, 87 — IeNOuYHOoi TAXEeNbiH MeTan,
BepOSTHO DAAMOAKTHMBHHINA, KakKk M npeapiayumit (3).

Takosb nepsble QaKTH, KOTOpbE HaM J2T U3YYEHUE OKpY-
WAIEH HAC Npupodbi: 3eMHasl Kopa.COCTOMT M3 88 THnos
XMUMUYECKMX BTeMEHTOB (4). |

§ 3. Hoseiimue paGorei Copnu, Pésepdopna u AcToHa
(5) NoKa3uBAIOT faJibHelilllee 0CnoXHeHHe Bonpoca. C OJHO¥ CTOPOHM
OTKpHIBaeTCH Lenas 6onblias O6NacThb 3N€EMEHTOB, JIWlb YCJIOBHO
'YKNagnBaLWKXCca B Ta0auy MeHgelieeBa U HafejleHHBX OCOOBIMMU
CBOMCTBaMH NpeBpalleHHss B HOBble BUAbI aTOMA NYTeM MH3NYHEHUd
4YaCT¥ 3aKI0UYeHHOW B HUX JHeprum — matepuu. B HacTosllee BpeMA
TaKUMKM CBOUCTBAMU OKa3bIBAWOTCA HAAeJeHHHMH 42 Ppa3nanuyHBX
XUMUYECKMX aTOMa. OTH 3JIEMEHTH, Ha3bBaeMbie PajMoaKTHB-
HBIMH, 00pa3yloT HECKONbKO pAAOB, 4aCcTUYHO IIpU Mpoiecce pac-
nafa BLIENAIOT 4yepe3 a-JIyyd aToMbl rasa reauws, a B KOHEYHOM

UTOre npespallaTca B Oojiee yCTOHWYMBBHIE Tena, ONM3KHe 110
ATOMHBM BeCaM K CBHUHLY.

[1pvBOXY rnaBHHE pSiObl:

A— Ui, UX,, UX,, Ull-UY, Pa, Act.,, Radioact., Act. X, Act. Em,
Act. A, Act. B, Act. C, Act. Ct, Act. Cu, Act. D (nonapawowuit B THI
CBYHLA) — 16 BHROB (6).

B — nauyuvnawomuicas ot Ull—~Ilo, Ra, RaEm, RaA, RaB, RaC,
RaC!, RaCu, RaD, RaE, RaF (=Po), RaG (nonagawwuit B THR
CBMHUA), — 12 BHAOB.

C —Th., Mesoth.l, Mesoth. I, Radioth., ThorX, ThorEm, ThorA,
ThorB, Th.C, ThC!, ThC1, ThD (monapaiwuil B rpynny CBHHLA)—
12 BHAOB.

D — oco6oe monowenue s3anumaiotT K u Rb — 2 Tuna.

KonuuyecTBeHHO BCe snemeHTH pssfnoB ABC cBs3aHbl Mexay Co60i0
OCOOHMH 3aKOHAaMH, M3 KOTOpPHX OMNBTHLIM MYyTEM BHIBOASTCS BpE-
MeHa (MONOBMHbBI) CYL{ECTBOBAHUS OTAENbHBIX 3JNEMEHTApHHX Te.
Takum oOpa3om, 3TU 3N1EMEHTH BMeCT€ C YPaHOM M TOpHUEM
pacnpepeneHbl B 3¢MHOH KOPe B pPa3NMYHHX KONMYECTBAaX, NpH-
yeM, Kax. OyJeT YKa3dHO HM¥€, HEOJMHAKOBbLIX B DA3/MYHLIX ya-
CTAX KOPHI



.

Takum oOpa3om, Mbl HameyaeMm BTOPYIO rpynny sBieHWi, Xapak-
TEePHBIX AJI1 3EMHOH KOpbi: CYUI€CTBOBaHHEe B HEi He MeHee
42 BUAOB A4TOMOB, JIMUiIb YACTUYHO OTBEYAWIIUX 3IJIEeMEH-
Tam MeHaeneeBCKOM TaGAnUb, 06IARAOUMUX CIOCO6HOCTbIO
peBpalieHuss N0 CTPOro ONpefeNieHHHM 3aKoHaMm, onpe-
pengUWMM: NOPAJOK MpoLecca pacnajga, KOJMUYeCTBO pac-
najaloiiuxcss B €JWHUUY BPEMEHU ATOMOB U IIPOLOJKH-
TENbHOCTb XMU3HU (MONOBUHH XWU3HH) KaAXKAOro 3JeMeH-
TapHoro rena (5).

§ 4. Yxe u3 npefbiAylero Mbl BUAEIM, 4yTO 88 XUMUYECKMX
5JIEMEHTOB, M3BECTHBIX B 3€MHOI KOpe, HameuyaT CO60I0 TONLKO
THUIBl 3JIEMEHTOB, BEpHEE TrOBOpA, KNeTOYKM MeHeneeBCKOI
CUCTEMbl, MECTO B KOTODHX, KaK CeHyac OKa3hBaeTCsd, MO¥eT ObTh
33HATO HECKOMbKWMH BHEAMU aTOMOB PAINUYHHX ATOMHBIX BECOB.
Takum 00pa3oM THUI 3JIEMEHTa OKa3ajcsd onpejereHHHM He aToM-
HbIM BECOM, a4 TOI0 KJIETOYKOI, KOTOPYI OH 3aHuMaeT B Tadnuue,
T. €. €rQ0 aTOMHBM NOPAAKOBBM YUCIOM C OTBEYAIOWHUM
€My OmnpefeieHHBIM PEHTI€HOBCKHMM CIEeKTpPOM.

Bce BuAB 3/1eMEHTOB, OTHOCSILIMECA K OfHOH KIETKEe, HOCAT
Ha3BaHWe U30TOIOB. |

Takum oOpa3om cenWyac OKa3blBAeTCd, YTO B 3EMHOH KOpe Ml
3HaeM 88 TUIMOB XMMUYECKUX 3BJIEMEHTOB, TOI'MA KaK YUCIO BUAOB
MX ropas3no GoJbiue. |

[lo onbiTam AcCToHa Mb ceidyac 3HAEM HM30TONbl HUXKECTeAylo-
IMX BNEMEHTOB (nNpuyeM B CKOOKAxX MNOCTABACHO YMUCIO OTKPHITHIX
usoronos): Li (2), B (2), Ne (2 wmm 3), Mg (3), Si (2), CI (2),
Ar (2), K (2), Ca (2), Fe (2, u3 KouX OfuH O4eHb cnabwii), Ni (2), Zn (4
umt 5), Se (6), Br (2), Kr (6), Rb (2), Sn (8), Sb (2 nmm 3),
Xe (5—7), Hg (6).

Kpome TOro u3 rpynfbl pagMoakTMBHbIX 3nemenTos!): Tl (3 + 1),
Pb (7 +1), Bi (4 +2), Po (7), RaEm (3), Ra (4), Ac (2), Th (6),
Pa (2), U (2). |

[losunumomy, He jgaioT u3otonos: H, He, Be, C, N, O, F, Na,
P, S, As, J, Cs. lna ocTaibHbIX 3/IEMEHTOB y HAac HET MOKa TOu-
HBIX AaHHbiX (7).

1} C nniocoM nocTaBNeHW HM30TONN HEPAAHOAKTHBHHE, ONpeaenoLHe
Co6010 TH M INEMEHTA JIaHHOH KJIETKH.
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TakuM o6pa30M OKa3nBaeTcs, 4YTO 3E€MHasg KOpa COCTOUT U3
60NbUIOIr0 KONAMUECTBa BUJOB 4TOMOB-M30TOTNOB, YHCIO
KOTOPHX JAOMKHO npeBnate 200. OfHM M3 HUX TpUHALIeXKAT
K Majno yCTOWuMBHIM GOpmMaM MaTepuu, Apyrue, HAOO0POT, SABIFIOTCS
KpaiiHe YCTOMYMBBIMM M He paauMOoakKTUBHBLL. HakoHel, 0cOOYyIO rpymiy
8JIeMEHTOB NPEACTaBISIIOT T MOPSAKOBHE HOMepa, KOTOpHE He 00pa-
3YIOT U30TOMOB.

Mbl mpuxoauM K BHIBOAY: 3eéMHas KOpa COCTOMT M3 YETHI-
pPeéX THNOB 3JEMEHTOB: [IepBas rpynmna no CBOEMy xapaKTepy
BIIOJIHE OTBeYaeT 3eMeHTaM MeHJeNneeBCKOW CUCTeMb — 3TO
NpEUMYLLIECTBEHHO 00Jiee JIeTKHe, NMPOCTHE (HE CMELIaHHbIe) aTOMb
HU3KHX TOPSAKOBHIX 4YuCel M aTOMHLIX BE€COB, BecbMa pacnpocTpa-
HEHHble B 3eMHOM KOpe, ¥, MNOBUAMMOMY, 3SJIEMEHTH, Ipeumylie-
CTBEHHO CTPOIOLIUE OPraHUYECKYIO XKHU3Hb.

BTopyo rpynny 3jeMeHTOB (M0 NPEMMYLIECTBY 3aKIIIOUEHHYIO
MeXAy MNopsaaKoBbiMM uuciaamu 12 — 60) npeactasnsioT HOpMalibHLE
3JIeMEHTH, 06pa3ylolide pAAd HM30TOMOB, BCTpeuyaloliuecs BCerAa
B NpUpPOJe B BUAE CMeceld CTpOro OIpeaeNeHHOro cocraBa, HO He
o6najaioliye BUAKMMOIO CNOCOOHOCTBLIO K Pa3ja0keHMIO.

TpeTbio GONbIIYIO TPYNNY HNREACTABASIOT HauboJiee Tsxke-
nbie 3JIeMeHTH, obnanaioiuue GOJIbIIO CNOCOOHOCTLIO K paanoak-
TUBHOMY pacnajy, HeyCcTOHYMBHE, pa3jaraloliuecs aTOMbl 3€MHOH
KODPHI. :

-Mexay TpeTheii U BTOpPOIi TpPYNNOi 3aKIioyeHa eLlje yeTBEpTAas
rpynna (Mexpay uuciaamu 57 —71), Ha3biBaemMas Trpynnow pelkux
3eMeJIb: BCe 3TO HACTOgIlde 3JIEMEHTH C pa3jMYyHbBIMHU, XOTH U OUY€Hb
CXOAHBIMM XUMUYECKMMU CBOWCTBaMH, MOBHAUMOMY, TECHO CBA3aHHLIE
Mexay Cco00I0 MO CTPOEHMUIO aToma, He oO0JajaioliMe paguoaKTHUB-
HOCTbIO. |

§ 5. YcraHoBuB Takum 06pa3oM HaAMyue B 3eMHOM KOpe 0KOJIO
200 wMm30TONOB ¢ Ppa3NMYHHMHA ATOMHBIMM BeCaMu, Mbl IIOAXOAUM
K OYeHb BaXHOMY BOMpOCY, YTO Xe LPEeACTaBisiOT U3 cels Te 88
BCTpEYdeMbX B IIPUPOJAE XUMHYECKMX DJJIEMEHTOB W KaKOBH HX CO-
OTHOIUEHUS C TeOpUel H30TOIMOB.

PaccmoTpum Tenepn Te OCHOBHbie SYE€MKH, B KOTOPHX MWMeEeTCH
HeCKOJIbKO M30TONOB. MIX Tpu Tuna, npuyem yeTBepPTHIM Mbl OyAEM
CYUTAThb T€ U3 HUX, KOTOpHIE HE JAal0T M30TONOB. B 0OAHMX 3aKiio-
YalTCAd TOJLKO paAlOaKTUBHBEE 3JIEMEHTH, OTAEJIbHbIE YJIeHb! paclnaja,
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Hamnp., B Knetke Ne 90 coaepxuTcs caM MaTepUHCKWIF 3JIEMEHT TOPUH
M NPOAYKTH €ro pacnajga: HUKaAKUX VYCTOWYUBBIX DJJEMEHTOB HJIH

KOHEYHbIX NMPOAYKTOB pacliafa HeT, TaKOBH:
/
92 U "91 Pa 90 Th 89 Ac 88 Ra 86 RaEm 84 Po.

BTopyio rpyniny COCTaBAsiOT TaKUe KJETOYKM MeH e neeB-
CKO# Tabauubl, B KOTOPOH MMEIOTCA KaK paji0aKTHBHbBIE 3JIEMEHTHI,
'~ TaK M YCTOH4YMBbHIE HepaJuOaKTHUBHLIE 3JIeMEHThl W YCTOHWYMBHE KO-
HeyHble CTanuu pacnaga. Hanp., nopsakosoe yucio 82, K KOTOpPOMY
OTHOCUTCS W cam OObiuHbIM cBuHel, u paauoceuHel (RaG).

TakoBbl Tpu Tumna; ¢ NOpPsAAKOBHIMA HOMEpaMM:

83 PafjHoaKTHUBHHE 3JIEMEHTHI MPOMEXYTOUYHLIE U HEpagUOaKTUBHHIM Bi
(C ABYyMSI H30TOMAMH).

82 PagvoakTHBHHE 3JIEMEHTH MPOMEXYTOYHHIE, KOHEYHHE MPOAYKTH
pacnaja (yCTOMHYUBHE) M HepaguoaKTHMBHHIK Pb.

81 PagnoakTHBHLIE DJIEMEHTH [IPOMEXYTOUYHHE M HepafuoaKTHBHbEIH Tl

TpeTb K rpynny NpeacTaBisioT Te MOpPARKOBHIE 4ucila, K KO-
TOPHIM OTHOCATCS HECKOJAbKO Pa3/IMYHHX M30TOINOB HepajuoaKTHB-
HBIX 3JIeMEHTOB, MHaue roBOps, Irge npuBblyHbie Ham 3nemMeHTH Cl,.
Si u T. B. 'ABAAIOTCA CMeCbI0 HECKOJbKHX M30TONOB. ITO B Cyl-
HOCTWM OOJbUIMHCTBO 3JIEMEHTapHbX TeJl

HakoHen, nMOCnefniole YeTBEPTYI TIpPYynny CcOCTABIAIOT 3Je-
MEHThI, 3aHUMaIOlll¥e COBEPILUEHHO CaMOCTOSATENbHOe 00X EeHHue,
He 00pa3ys M30TONOB. Mbl nmepeyucauiam WX Bhillle, OTMETHB MOKa
12 TakuMXx 8JIEMEHTapHLIX Tel (§ '4).

YcraHosuB Takum 00pa3oOM yKa3aHHble YeThipe Trpynns, ne-
peiaeM K Hawel npobieMe, a MMEHHO, K pacCMOTPEHHI0 TOro,
B KakKOM OTHOWIEHUH HAXOOATCA 3TH UYEThpe TIpymnsl K 3eMHOi
KOpeé ¥ KakKoBa MX OTHOCHUTEJIbHasi pOJib.

Fpynma I. 7 Taxennx nOpsAKOBHX uucen (84, 86, 88, 89,
90, 91, 92) xapakTepu3ylOTCHd COYETAHMEM MCKJHOYUTENbHO pajiuo-
aKTUBHHX 3JIEMEHTOB. B3auMHOe OTHOLIEHMEe KOJIMYECTB 3THUX M30-
TOMNOB ONpejensieTcs TOYHO 3aKOHAMU PajUOaKTUBHOTO PABHOBECHS.
MeTopamMun XMMHUYECKOro aHanu3a matepuHckue Tena (U, Th) wiu
6ojiee MM MeHee YCTOWYMBBIE NMPOMeXyToyHnie (Ra) moryt OHTL
BhifieJIeHbl, U UX ATOMHbI BE€C aHATUTKYECKM OMpejesieH. -

B 3Toi rpynne M ee pacnpefesieHUM B NpPUPOAE Mbl ONepupyem
C TOYHBIMK UMPpPaMKU NOCTONLKY, NOCKONbKY MCXOAMM W3 oOmpefe-
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neqHoro B npupose koxuuectsa U u Th. J[lna BceX OCTaNbHBIX
BHIOB S/E€MEHTOB, CBA3aHHLX C YpaHOM M TOpuem, GOpmybl paano-
AKTHUBHOrO p_HBHDBECHH JAIT OuyeHb TOYHbE LMpH (8).

Fpynma II. Topa3no cnoxkice BTOpas rpynna: B Heil B OfHOM
KIETKE HAXOUSTCA M PalMOAKTHMBHbIE, U HEPaJuOAKTHBHHIE H30TOIbI.
OfHaK0, ONKTHHM NYTeM OHU MOTYT ObITh BHIIENE€HB CaMOCTOS-
TeAbHO M KaX[blii M3 HUX M3y4yeH MOPO3Hb. ATOMHLIE Beca TaKMX
9JIeMEHTOB Dal/IMYHBl M Ceryac ywke OonpeleseHbl € AOCTATOYHOIO
TOYHOCThIO. |

Taxk, o6bikHOBeHHHH cBuHel — 207, 20 — 207,22 (U3 CepHUCTHX pyA)-
RaG (paauocsuney) — 206, 04 — 206, 12 (rnaBHEIM 06pa3oM,
U3 Opérrepura).
ThD (topuocsunery) — 207, 90 (npuposa TOPHUOCBHMHUA ewle
BHYWAET COMHEHUS).

JinS BUCMYTa ¥ Tl Mbl He MMeeM TakuxX oTiavumii. OTHOCK-
TEIbHOE pacnpoCTpaHeHUe YKa3aHHBIX TPeX BHAOB CBHHLA HE MU3Y-
YEeHO W HEeu3BeCTHO, HO HAMpauKBaeTCA MbiCIb, YTO OOBIKHOBEHHBIH
csudely ecrtb cmecs ThD u RaG B CTporo onpepeneHHulX Mpo-
nopuuMsx.

MHOrouucneHHble aHaiauTU4YecKue palbOThl MOKa3ajH, 4YTO BOMPOC
9TOT, OJsarofapsd poJU Trpylnbl aKTHHUS, HECKOJLKO CIOXHEe, HO
B O0leM B MUHEpailaxX C TOpueM A4aTOMHBIA BeC CBMHLA MpHOJIH-
xaetca K 208, a B ypaHOBbX K 206.

Bo BcgKOM ciy4yae B 3TO#H Trpynmne pa3inyud B aTOMHBLIX Becax
HaiineHol B CaMOii 3eMHOH KoOpe, W, NMOTOMY, B OyAyleM aHaJNTUK
NpupOAHOTrO0 COEAMHEHUA 0083aTeNbHO pOMXKEH OyaeT YKa3biBaTh,
KaKoM CBMHEL MM HauAeH B MHHepaJe.

Fpynna [l o6Humaer C0000 OONLIUWHCTBO NPUPOAHBIX 3je-
. MEeHTOB, HO KaK pa3 N0 OTHOWIEHWUI0O K HeM MBl BCTpeyaemcs.C 0COo-
O6niMU  3aTpyaHeHusimu. OKa3biBaeTcs, 4TO, M3ydyas aTOMHHH  Bec
KakKoro - 1u00 nprUpoaHOro ajnementa, Hanp., Cl, ¥ monyyas mjis Hero
35,46, Mbl B CYUHOCTHM II0Jlyyaem YCJIOBHOE€ YHUCIO, Jaiouiee HaM
KOHCTAHTY KaKOi-TO CHO¥HOU cmecu U3 35, 37 (U, MOXeET OblTb, 39).
Pazpenuts 3TU CMECH M30TOINOB MbI MOXEM TONLKO NPHUMEHEHUEeM
0CO0EHHO TOHKMX MeETOAOB; TakK, AAs PpTyTH, Onarogaps npume-
HeHUI0 QPaKLKUOHUPOBAHHOW AECTUINAUUM TakKas NOMbTKA YaCTHUYHO
ynanacb Bronstedt'y (1921), a ana xunopa, ocoG6eHHO B BHIE
HCl— naGopatopun Harkins’a (1921).
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BecbMa MHTEepecHO, YTO B YCJIOBUAX Halleil 3eM1i0i KOPH Mbi 10 CHX
MOP He HAXONM.IA 3TOI'0 Pa3jeNeHus U30TONOB, XOTS Liesuit Pl BeCcLMa
TOHKHUX IIPUPOLHBIX LIDOUECCOB QUILTPALMHY, RecTusuuu v 1uddyznu
HE MCKIOYAKT BOIMOWHOCTH OTKPHLITUA B NPUPOAE TaKUX YCIOBWH.

CueuunanoHas sa6oparopusi Richards’a B aprapackoM . yHH-
BEpcuTeTE Ohlla 3ansTa M3y4yelnueM aTOMHOrO Beca 3NeMeHTOB, NO-
JAYYCHHBIX U3 PaA3JMYHbIX CTpaH ¥ Pa3JUYHBIX MECTOPOXKAEHUI.
JIo cux nop BCe pe3ynLTATH — OTPULATENLHB. (KPO Me OJ{HOI0 onpe-
nenenus Kiopwu xXjopa, usmieyeHnoro M3 coau B llenTpanHOH
Appuke). Jlaxe Xnop, NMONYYEHHbI M3 COJNEH 3EMHON NOBEPXHOCTH
u anatutos (¢Qocdaros), no pauHbim Gleditsch u Samdahl
OKa3aJICd OTBEYAIWUM OOLIENPUHATOMY Becy.

B atom Haupasnesuu naydyens : Cu, Cl, Na, Ca, Fe, Ni, Ag, Au, B, Hg.

Jlio6onLiTHO, UTO jgaxke aTOMHbie Beca Fe uw Ni B 3eMHBHX Mu-
HEpanax M MeTeOpUTax OKa3hiBAIOTCA TOXACCTBEHHbIMU (9).

‘Mbl Kak 6yaro Obl NOAXOAMM K BHIBOAY: pPSAL M3O0TONOB
o0pa3yeT B 3€MHO KOpe 3aKQHOMEpHHE CMECcu B OIpe-
AeJIeHHBX U HEU3MEHSEeMHBX COOTHOIIEHUNX, W, eClin 3TOT
BHBOJI 6Y/E€T PACNPOCTPAHEH M Ha METEOPUTH, TO B Npefenax 3eMHoii
KOpbl ¥ OGJIOMKOB ME€TEOPOB Mbl HE OY1eM UMEThb U CNEeI0B TaKNX XMMHU-
YeCKuX NpoueccoB, KOU BeIH Obl K Pa3beiMHEHUIO OTAeNbHBX K30TO-
OB MeXJy CO60K. ITUM M30TONb TPETbel rpynfii B reoXumuye-
CKOM OTHOWIEHMU OTJIMYAITCA OT U30TOIOB IepBO U BTOPOM rpynil.

'pynna [V. He 3akmoyaer B cefe M3IOTONOB, U TaK Kak,
MO3TOMY, 3TU 3JIEMEHTH HE TPUXOAUITCA CUUTATL CMeCcsimu, UX
ATOMHBIE BeCa BbIpAwWAITCH UENbIMH YuCiIaMHd (NpOU3eQZHbIMKA OT
He—=4 n H= 1,008) 1).

Taxk:
H He Be G N O
1,008 4,0 902 120 14,01 16,0
F Na P S As J Cs

19,0 23,0 31,04 32,06 74,96 12692 132,81

bonee 3HAYUTENLHO OTKIOHSUICA OT Hawero 3aKoHa TOJIbKO
Be, nns koToporo mposepka aromHoro seca (9,1) pana B 1922 1.
npejackasaHHyo nomnpasxky (9,02).

1) C COOTBETCTBEHHHIMH MNOMNpPaBKAMH Ha H3MeHeHUe (MOTEpK) MacChl
B o6uen none (Packeffekt). ~
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§ 6. llopsepeM uTOrM CKa3aHHOMY: 3eMHast KOpa COCTOMT
3 88 Tunoe snemeHTOB U 0KO0si0 200 Buaos. OfAHM U3 HUX»YCTOM-
YMBH M B MpefesiaX HAWKX OINbLITOB HEU3MEHHH, APyrue, HaoOOpOT,
[TOCTORHHO NPEBpalalnTCHa; ORHH BHRBI CYIUECTBYIOT CaAMOCTOSTENLHO
M, KaK TaKOBb€, B INPHpPOAE MOIyT ObiTb OTKDHTH U BbIIENEHHI,
apyrue, HaoOG0pPOT, WM3BECTHHl HAM TOJLKO B CMeCAX, HO BecbMa
ONpefeNeHHOro coCTaBa (CMECH M30TOINOB OJHOrNO M TOTO XK€ aTOM-
HOrO 4YHCla); TPeTbHW, HaKOHell, CYUeCTBYIOT B 3aKOHOMEepHHX
CMeCsX, HO MOryT ObiTh pasjefieHbl METORAMU PU3UKO-XUMUYECKOro
ananusa (CMecb 3JeMEHTOB PajfMOaKTMBHOIrO pacnana). |

§ 7. llepeiipeM Temepb K BONPOCY O PpacnpoCTpPaHEHUH
OTAENbHEX TPYON 3JIEMEHTOB B 3€MHOi KOpe.

[lpex e Bcero OTMETHUM XapaKTep HalIUX 3HAHUH MO OTHOLIEHHIO
K TeM 4eThpeM GoAblIMM rpynnaM, KOTOpbeé HaMH Bbilieé Hame-
yeHn (§ 5).

[Tepeytwo rpynny coctaeaaioT U u Th u npoaykTh MX pacnapa.
Bnarojapsi oOu4éHb MHOrOuMcieHHBM paGotam Strett’a, Joly,
Boltwood'a u apyrux 1mo pacnpoCTpaHeHUw ITUX PAAMOAKTUBHBHIX
DNIEMEHTOB, Mbl MMEEM B JOCTATOYHOW CTEMEHHU SICHYI KAPTHUHY HUX
‘pacnpejiefieHuss B PAa3HHX YacTIX 3eMHOW OOOJIOYKM M B Pa3HHX
OpHLIX NopoAax U MuHepanax (10). Bo BcakoM cayyae gnst UBBEPKEH-
HBIX MOPOJA CpefiHEe COoAepxaHue B NPOLEHTax onpeaensieTcs OKOJIo
7,0.10—4 U u 1,5.10—38 Th,

Takum o6pa3om, And NepBOM rpynnsl MH O6JsiagaemM BeCbMa TOY-
HBIMMY JaHHLIMA.

BTopyio rpynny, coctaBieHHyio u3 uzotonoB Bi, Pb, TIl, Mu
3H4eM JIMlb YCIOBHO B 3€eMHOM Kope. Ham u3BeCTHH JUIUb rpyObie
o6une cymmMapheie UMOPH COfepxaHus 3TUX TpeX TPyn U30TOMNOB,
¥ [0 CUX NOp €Lle He NPOBEAeHO ollpefeNeHUs] UX PaciIpOCTpaHeHus
no u3oTonam. HeT, OaHaKO, HHMKaKOro COMHEHMS, 4YTO BbISICHEHHUE
pacrnpoCTpaHeHUsl OTjellbHhX M30TONOB WMMEHHO B 3TOH TrpYyIIe
BIIOJIHE BO3MOXHO M TpelyeT Nullb AeTalibHbIX XMMHYECKUX aHa-
JU30B C ONpenesieHWeM aTOMHOIO Beca TeJl.

na TpeTbed ¥ YyeTBEPTOH IPYNI Mbl 3HaEM pacnpoCTpaHeHue
3JIeMEHTOB TOJbBKO INO THnam, T. €. MO0 I[IOPSIKOBbIM YUCIaM,
N OTJelbHble M30TOMbl COBEPIIEHHO VYCKOJb3al0T OT Hamero BHU-
MaHud, XOTSd HUX KOJWYEeCTBO [ ClyyaeB C ARYMA U30TONaMH
MOXET ObiTb BLIYUCJIEHO M3 aTOMHOrO Beca [0 MpaBuJly CMELIeHMS.
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Takum o6pa30oM Nnpu yyeTe PacnpoOCTpaHEHUs] DEMEHTOB B 3eM-
HOM Kope Mbi TOJbKO JJs1 HeOOJIbIIOW YacTH MOXEeM TOBOPUTL 00
OTAENbHHIX M30TONaxX, a B OCTajJbHOW MacCeé Y4YyMThIBAEM JUlUL pac-
[pOCTpaHeHue NAHHOIO MOpsAKOBOr0 HOMepa uiu Tuna MeHpaenees-
CKOW CUCTEMBHI.

B. KoauyecTBeHHbIH COCTAaB.

§ 8. [loka MH paccmoTpend IMEpBYIO 4YacTh Hallled 3afayu:
KaKue TUNB ¥ BUALI 3JIeMEHTOB HAM U3BeCTHH B OKpYwXaouiei Hac
npupoge. Tenepb BepHeMcs onaTh K Haileid 3eMHO KOpe U mHO-
CMOTpPMUM, KaK B HeH pacrnpepeneHbl OT[ejbHbieé 3JIEMEHTHI.

B 3TOM BONpPOCE MBI BCTPETHUMCS TIPeXae BCEro. C TPeMsi OCHOB-
HbIMU NIpOGJIeMamMu: BO-IIepPBHIX, CKOJIbKO KaXXAoro 3sjnemMeHTa B Cpef-
HeM BXOAMT B M3y4aeMyl0 HaMu 3E€MHYIO KOpY, BO-BTOPHX, KaK 5TH
3JIEMEHTH paclpefiesieHbl B MPOCTPAHCTBE B pa3HbIX 000710UKaX 3eMJIH,
¥ B-TPeTbHMX, KaKUe€ coYyeTaHMus 3JIEMEHTOB NMPHU 3TOM HAGMIOZAIOTCS.

[Ipo6nema CpeiHEro coCTaBa 3€EMHOW KOpHl Ceidyac pelieHa
noposibHO nonHo. C 1889 r., 6naarogaps yaayHoii upee aMepUKaH-
ckoro reoxumuka Clarke, Hauajach pa6oTa B STOM HarpaBieHuH
n ceivyac 3a 30 netr paGoth, Onarofaps TpyAaM HOPBEXCKOTO
reonora Vogt'a, camoro Clarke, reoxumuka n netporpadpa BamuHr-
TOHa, aKajieMuKa BepHajaCcKoOTro M Apyrux, CpefiHuit COCTaB 3eMHOH
KOpbl BO BCE€X €e 06oJouKax B MEpBOM npubiavxeHun peweH (11).

[puBOXYy CHavyana MOACYETH MJIS TPeX rjaaBHLX OOO0JIOUEK: aTMO-
cdepnl, ruppochepsl U nutochepu (tabmuus I u 1),

TABJIULIA 1 TABJMLA 1L
CocraB aTrmochepsnr (12). Cocras oxeana (13).
(no Becy). - (mo Becy).
Me s 2 500 8 & 75,47470
v w0 w2 o= s 2319153
A. ... ... . . 1,29085
BE o owon oo e » 0 = DZEOD
Xe . . . .. . . . 000500
We o « o« = = = = DH0086
He . . . . . . 0,00006

Cymma. . . . . 100%o
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1

Mo Knepxky 1920

Cpepunii cocraB JHTOCcdeph! (14).
(no BecCy).

1920.

[To Bamwtvuurrow

e — e e—

——

[lecuaH.

=

Marm. | CrnaHuw UssecTH.| CpeaH. (:c.ﬁﬂ;&:ﬁauu-
959/ 49/, 0,75%0 ) 0,25%0 0fp AKOPUTE),
Si0, . .| 59,83 58,10 78,33 519 | 59,77 59,09
ALO,. .| 15,02 15,40 477 0,81 ' 14,89 15,35
Fe,0 .| 2,62 4,02 1,07 0,54 = 2,69 3,08
FeO. .| 3,43 2,45 0,30 3,39 3,80
MgO. .| 3,74 2,44 1,16 780 | 3,74 3,49
CaO. .| 483 311 550 | 4257 | 4,86 5,08
Na,O 3,37 1,30 0,45 0,05 | 3,25 3,84
K,O..{ 305 3,24 1,31 033 | 2098 3,13
| H,0 . 1,90 5,00 1,63 0,77 2,02 1,14
TiO,. 0,79 0,65 0,25 0,06 | 0,77 1,05
I.Zrnf:)2 .| 0,023 — = — 1002 0,039
CO;. .| 049 2,63 5,03 41,54 | 0,70 0,102
P,O; 0,29 0,17 6,08 004 | 028 0,30
s...| o710 — . 0,09 | 0,10 0,53
80« ] = 0,64 0,07 0,05 = 0,03 —
Clo« ) 0063 <= - 0,02 0,06 0,056
F...|l o010 — = - 0,09 0,078
BaO. .{ 010 0,05 0,05 - 0,09 0,055
SrO . .| 0043 | — — — 0,04 0,022
MnO. 0,10 - — 0,5 0,09 0,125
NiO. .| 0,026 - . — 0,025 0,025
Cry0, .| 0048 | — — — ! 005 0,056
' V;0s 0,026 | - - - 0,025 0,032
| 1,04 -] opit | = Z . 0,01 0,007
Exwwl = 0,80 = - 0,03 =
CyMma. 1009/o — — -
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TABJIULIA V.

BawHHITOH JAajnee MNpPpoaoJiKaer
rabauuy (1V) (mo Becy).

(ans MarmaTHueckux mopop) (15).

TABJHLA IV,

Cpennuil cocrap MarMaTH4Ye€CKHX
nopoja (no Becy) (15) 7).

H;fggk:y t'.E‘i;alg':.uu-xr-l C ¥ =
1920." - TﬂH}’I?Eﬂ.J‘ HJ aPBEIERR - 10
' __._;1_7,29 46,43 ] |1| lepreB. 3eMaun . .| ] [P '1[.]-_3I
28,02 27,77 f By c e i ams x.107°
7,9 | 814 | P, e
456 | 512 | »
o 2,29 209 | B o me a X« 10
e 3,63 { B o a o5 o5 5 "
450 : 2’85 i | 2] - })*
2,47 2,60 |
016 | 0,127 \ S & B8 2 b D
0,46 0,629 \ - TR x.10"
0,017 0,028 - ﬁ
0,13 0,027 _
013 | 0,130 gl S 9 W 3 ?
..... 0,10 0,052 || B s sm s s »
0,063 | 0,055 | - &
0,10 0,077 | _ .
0,093 {]1043 BE: & & &4 & & & | X . 10
..... 0,034 | 0,018 W, oo 5
0,078 | 0,096 | B o o e e -
0,020 0,019 | =
0,034 0,{}37 N, o =Pw o w o @ | x .10
0,017 0,021 { By < 5w w5 o= I »
(=2.1.90 )
..... 0,004 | 0,003 ! Bire o o wowe & wd »
(=310 | Te. . v . aen .. x.10°°
100 - I X.10 "

Ha ocHOBaHuM MMEIIHMXCA JAHHHIX cocTaBa aTmocdepbi, TMaApo-
chepl U pa3HbiX 0060/I04eK JUTOCPEpH MOXKHO MOJOWTH K OIpe-
[€JIEHUIO cpefHer0 COCTaBa BCEd 3eMHOM KOPbl, NaHHOMY Ha HMXKe-
cnepyioiieid tadnauue VI.

*) O6bsacueHHe 3Be€304EK CM. B npumeyaHuu (16).



Cpennnfi cocraB Bcei 3emHOl Kopbl (Tpex oGonouex) (17).

e e
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TABJIMLUA VI

[—————

1 0 BE c}r ] Mo q;a}_ia:ﬂmaa.imﬁ!
Haspanue | 1. 2. 3, $. | 59 | 6. 7 S
= - o B ]
sneenza. [ Bua | Some | Pnt| e [ | 7| £
1908 1022 1012 =
| 1] Kucnopog .| O 8 5(],02! 49,7 | — 53,81 53,81
| 2| Kpemnmit .| Si | 14 | 2580|260 | — |i585 [1585 o3
| 3| Amommnmit. | Al | 13 | 7,30 7,45 — [4,76 | 4,76
| 4| Keneso. Fe | 26 4,18| 4,20 — | 1,30 1 1,30
5| Kansumit .| Ca | 20 | 322| 325 — |1,44 | 1,44
| 6| Hatpuit . .| Na | 11 | 236| 240/ — [1.80 | 1,80
7 Kamwit . .| K | 19 2,28y 2,35 — | 1,04 | 1,04
| 8] Maruuit . .| Mg | 12 2,08 2,35 1,67 | 1,67
9 Bopopop H 1 0,95‘ 1,0 — 17,18 17,18
1{] Yrnepop B 6 018 0,4 | 0,35 | 0,58 | 0,50
11| Twran . .| Ti | 22 | 043 05 | — |018 |08
21 Xnop. . .} Cl 17 0200 02 — 10,10 ) 0,10
13| ®ocgop. .| P | 15 | 011, 01 | — | 0,056 | 0,056
14| Cepa . . .| S | 16 | 011 01 | — | 0,054 | 0,054
15| drop . . F 9 | 010 004|008 | 0036|0072
16| Bapuit. . .| Ba | 56 | 0,08!. 0,04| — | 0,0054 0,0054
17 Maprasen .| Mn | 25 | 008 009 — | 00280028
18] Asor . . .| N 7 0,03 0,04, — ] 0,049 | 0,049
O] Crponuuit. | Sr 38 0,02: 0,01| 0,02 | 0,0019 0,0035
20| Jlutuit. . .| Li 3 — | 0,01 0,005] 0,025 | 0,012
21l Bop. - . .| B 5 | — | 0,010,001} 0,017 | 0,002
l 21 Uupxonuit. | Zr 40 — 0,03 — | 0,0057{ 0,0057
23| Banapuit v | 23 | — | 001|002 {00034 00068
24| Xpowm - Cr | 24 | — | 0011002 |0,0033 00066
!*" 5| Hukkenb Ni 28 — 0,01 | 0,02 | 0,0029, 0,0058
26! Bpow . . .| Br | 35 | — | 001] —3)} 0,0021] 000202
{ | OcTanpubie
JEeMEHTH. | — — 0,47

Npumeuanune. Ilopsaxkosuie HOMepa Buiwe 28 HameyaTaHb XUPHO.

1) [TomeweHbl JHWb OTKJOHEHUs OT cTOa6LA 4.

2) JlonosHHTD: {

no Becy. no obbemy:
0,005 Be—-0,009
0,005 Cu—0,02

3) Cioga He06XOAuMo npubasuth M raduuit. Cm. npum. (20).
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TABJIMLA VII (18) no ctonbuy 5 taén. VI, Taén. V
uno Bepunagckomy (1923 r.).

Cpennnii coctaB Bcell 3eMHON KOpPbI MO NeKalaM.

(TNo Becy).

Cymma °jo no Becy,
nepeuncn. Ha 1009/o,

g gas |

Gonbue 10 LSl o6 00w e 6 we &b 75,43
1 Il. Al, Fe, Ca, Na, K, Mg, H.. . . I 22,93
0,1 I. Ti, ¢, C, P, S. . . . . s o 1 1,24
0,01 [V. Mn,F, N, Ba, Zr, V, Cr, Ni, Sr, Br. | 0,37
103 V. Li, Be, Cu,Co,Zn, Pb, B, Ce u pep.
semnn (Y, Lau gp.), The . . . . 0,028
10 VI A5 8o A6 U, . H8 4 & = = = 0,0018
107 VII. Cd, Hg, Sb, Mo, Nb. . . . . . 0,00021
10— VIil. Ag. W, Bi, Ta, Rb. + =« s & & » 0,000022
107 [X.Se, Ay, Te, T, Cs, In. .. . . 0,0000025
108 X. He, Ne, Ga, Ge, Kr, Ru, Rh, Pd,
! M HUMeE. I Xe,Po,Em,Ra, Ac,Pa,. . . . . I mensie 0,0000010 |

TABJULIA VIII (19), no cTonbuy 7 tabn. VI.

Cpenuuii coctap Bcedl 3eMHON KOpbl MO YU CAY AT OM O B.

S— — —— - — -

R e —

Hucno KonnuecTBo
ANEMEHTOB. aToMOB 9fo.
T S | 3 86,84
| I Al, Na, Mg, Ca, Fe, K.. . . . . ’ 6 12,01
| MR TR o L O 3 0,78
| IV.F, P, S, N, Mn, Cu, Li. . ... . . 7 0,201
| V. Be, Cr, V, Ni, Zr, Ba, Sr, B, Br. 9 0,0468
: .; ——
BeposThas VI — Ar, Co, Zn, As, . T— |
Ce, Sn, J, pb. ....... 28 CBBILIE 99’96

[Ipumeuanne: B Ttaénuuax VII u VI snemenTn! uYeTHHX NOPAAKOBHIX
YKHCEN HameyaTaHsl XUPHO. |

Yk
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TABJULA IX. TABJMIA X (21).

H3o6paxenne Tabaunpi VIl no no- HNzoGpaxenne Tabauum VIII no
H30TONMHYECKHM YHCIaM.

(Hucna HEHTPaJbHHIX 3MEKTPOHOB

PAXKOBLIM YHCaaM (28 aJieMeHTOB).
(Hucna nonoxuT. 3apaja sapa).

I 13, 10.12: 20, 26. 19,
. 6. 22. 17.

VI 9. 15.16; 7. 25. 29, 3.

V. 4. 24, 23. 28. 40. 56. 38.
5. 35. -
[lpumeyanne, JKupHo Haneuya- XKupHo HamedaTaHbl H30TOMHYe-
TaHBI 3J€MEHTHl yucen Boilne 28. Cckue umciia Bolwe 6.
- JInsi cpaBHEHUS MPUBOXKY CJIEYIO- " ﬁ”;‘;;ﬁ“.emﬂ Lilenn Sl Los
S e V170, 4.5, 5. 9. 24. 19, 21. 44,

VL. 18. 27. 30. 33. 58. 50. 53. 82. 45, 46.
{

BoiluenpuBeaeHHble TaOmMUbBl  JalOT OCHOBHOW (QaKTUYECKHi
‘MaTepuanr Al CyxAEHUs O pacnpoOCTPaHEHHOCTU OTAENbHbX 3Jie-
MEHTOB B 3EMHOH KOpe.

§ 9. Ha ocHoBanuu coOpaHHOro ¢axKTH4YeCKOro maTtepuana Io-
CIeI0OBATEILHO MOXHO IHEepedTu K QOpPMYJIMPOBKE HEKOTOPbIX
BHIBOJIOB, HENOCPEeACTBEHHO HAMEYaloWMUXCs NpU HAOMIOAEHUH TNONY-
YEHHbIX pe3yibTaToB. B HacTodweM s cBefly uX 0e3 KaKoi-OH TO
H# ObUI0 MOMBITKM IM0KA [dTh MM TOJNKOBAHWE, K KaKOBOMY s
‘nepeiiny nospguee, B riase XI u XIL
1. XumMuueckue OSJeMEHTH BXONIT B COCTAB 3E€MHOH KOpHI
B KOJMYECTBAX BeCbMa pPa3JIMYHBIX, NMpUYEM aMIUMTYA2 9THUX KoOJe-
G6anuii npesniliaer 10%, T. €. Muaauapg pas.

2. llpeoOnapaloniee 3HayeHue B 3eMHO KOp€ HMMEIOT TOJbKO
HEeMHOrvMe 3nemMeHTH U3 88 M3BECTHHIX, MpUYEM MOXHO INOACUHMTATD,
YyTo (MO yucay aTomoB, cM. Tabn. VI, cronbey 7) |

nepeoie 3 COCTABAAT . . . . . . 86,84 0o

» 9 » i = s wia & JBBD
» 12 » C ... . 299,63
» 19, ¥t . ow eE = 20,021
» 28 » . . . ceoiue 99,967
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3. IlpeoGnajawouiee 3HaYeHWe MMEIOT B B3EMHOW Kope 3JIeMEeHTH
nAerkue, C HU3KUMW ATOMHBIMM BeCaMu M MajibiMM MOPSAAKOBLIMH
yucnamu. B Tabmuue IX pnaHe NOpPSAKOBHIE 4yucia nepBuix 28, U3
KaKOBOH MH BUMM, 4YTO B MX YUCJIE MMEETCs TONALKO MNsATh 3Jie-
MEHTOB C IIOPAAKOBBIM 4yuCAOM Bhiue 28, a wumenHo: 29 —Cu,
35—Br, 38—0Sr, 40—Zr, 56 —Ba, M OTCYTCTBYIOT TOJIbKO
snemeHTH: 2—He, 18—Ar, 21 —Sc, 27—Co. [iBa u3 3THX
anemeHTOB (Ar m Co) yxe 3aHMMAIOT NepBoe MeCTO B CJiefyioLlei
neKane. |

4. CornacHo paGotam Harkins'a, 3JeMEHT onpepgensieTcs He
TOJBKO aTromMHbiM BecOoM (P) Wiy nopsiakoBuiM HoMepom (M), HO
elle M30TONMHYECKMM uuCiaoM u3otona (n). Tabauma X oGHapyx u-
BaeT ImnpeolOnafaHue TeX M30TONOB, YUCAA KOMX HauMeHee OTKJIO-
Ha10TCsE OT O, M, 3HAYUT, MMEHHO TeX 3JIeMEHTOB, NI KOTOPHX
aTOMHBI BeC IIOJy4yaeTcst ONMXe BCero YyJBaWBaHueM aTOMHOrQ
yucna. Ha 2Ty CTOpOHY BONpPOC2 B CBOE BpeMsS OOpaTHJl BHMMaHUE
cam Harkins. Yxe B natoi aekage Haonwpaercda O0jbllOoe OTKJO-
HeHHe OT HTOH CXeMmbl, IpUyYeM Cpa3y CKauyKoM, C CepeAuHbH e€e,
MJeT pe3Koe M3MEeHeHWe CBONMCTB.

5. JliobonbITHO npeo6sajaHue B 3€MHOU Kope 3JIeMeHTOB YeT-
HbIX ITOPSAKOBBIX YMCEA ¥ YeTHhIX aTOMHBIX Be€CoB. B Tabau-
nax VII u VII yeTHble 3neMeHTH HaGpaHbl XUPHO 1O NOPSAKOBHIM
Homepam. Ha 3aTO siBleHke TOXe B CBO€ BpeMs OOpPaTWJ BHHMaHUe
Harkins.

Ecnu cpaBHMBAaThL aTOMHbBIE YKMCIA, TO M B HUX 3aMETHO Mpe-
obnagaHue 4YeTHHX; €eC/lIu W3BeCTHO HECKOAbKO H30TONOB, TO
npeo6nagaer OOBYHO YETHHEIM, UYTO BMAHO U3 CpefHEro NpPUpPORHOro
aTOMHOIO Beca.

Ecnu mbp pacuuciaum 1o tabnuue VI, TO Ha ueTHbie ymafer
74,84%/p, a Ha HeveTHBie 25,12, T. e. 3 K 1. Ecilu pacumcnuTsb
o tabauue VII (uudpn ctonéua 4 u 5 taén. V), TO coOTHOLIEHHE
nonyvyaercss 86,31 K 13,68, T. e. HeMHOoro Gonee, yem 6 K 1.

6. bonee 3HameHaTeNbHHIM S$BISETCS HEpaBHOMepHOEe pacrnpo-
CTpPaHeHHEe B 3€MHOK KOope 3SJIEMEHTOB, IMOCTPOEHHKX M0 pa3HbIM
Tunam. Tak, eciu B3siTh nepBbie 28 snemeHToB (Tadn. VII u VII)
TO Mbl MOAYYUM Cleayiollie N0O0ONbITHBE HAHHbISA:



TABJIMLA XI.
KonuuecTBo 4yeT JIEMEHTOB.

2 bk 86,36 7486 |

3 T Ve
KonuuecTBo 2JieMeHTOB 49 . . . . . . 86,31 74,81 (74,81)

» » gL o o oaoa 0,01 0,01 (0,00)

» » dg-LZ i = & w2 = 0,05 0,05 (0,05) !

» » 4913 . . . .. . 12,68 7,91 (7,89) |

OTtpgenpbHO CTOMT BOROpPOR . - 5 @ A 1,00 17,18 (17,18);

A3 3TOro Mbl BUAUM G6GoJiblIOe npeol6lafaHue 3JIEMEHTOB [BYX
THINOB: OCOGEHHO 4q M B MeHblue#d creneHn 4q-| 3.

Eile uHTepecHee KapTuHa MOJy4YaeTcs, €CIy Mbl TOUHO pa3bepem
nepseie 28 31eMEHTOR ¢ Mx u3oromamu (rno taén VII) (22).

TABJMLA XIL
4q4+-0 | O, (Si), (Mg), Ca, Fe, C, Ti, S, Cr, (Ni)=. . .| < 74810
4q 41 (Si), Be, Ba, (Br), (Mg), (C}), K)= . . . . . . > 0,014
4q-+2 | (Si), (Mg), N, (Ni), (L), (B)), (Fe)=—= . . . . . > 0,054
49+3 | Al Na, (K), (Cl), F, P, Mn, Cu, (Li), V, Zr,
St B M= .3 » x5 2 « = & & = % & 5 7,908
0+1 TBRI L = & 2o 5@ 5% &5 & @ 5 8w & 8 5 17,180

B atoii Talauue noMewleHH M HM30TOMNB B CKOOKaX, MNpHYEM
Ha6paH XMPHO TOT M30TOMN, KOTODHI B CMecu mnpeoOnagaet. [lpu
NOfCYeTax TONbKO OH W MPUHUMANCS BO BHUMaHue 1).

Ha ocHoBaHuM 3TOH Ta6JMHb Mbl AejiaeM BbiBOJ:

B 3emHO#f Kope 7/ip uMcla BCeX 3JIEMEHTOB MPUHARJICKHKT
THny 4q-}-0; BTOpPOE MECTO 3aHUMAeT BOJOPOJ, K KOTOPOMY OTHO-
CUTCA HecKOJbKO MeHee 2/j0 BCEX aTOMOB KOpPHI; TPeTbe MeCTO
MpUHALIeWUT (MeHee '/10) aTomam Tuna 4q-} 3, Torma kak Ha 002
tina 4q-+1 #u 4q-}+2 nDpUXOAUTCS TOJLKO OKONO 7/10000 JONEH
o61ero yucia aTOMOB. -

s

1) Harkins B CBOMX pacueTax MOCTynaj WHaye, OCHOBLIBAACh HA BECbMA
elle CrOpPHHIX fOACYETAX KONWUECTBEHHOrO pAaClPOCTPAHEHUS OTHENbHHX
M30TONOB OAHOI0 M TOr'0 Xe THMA.
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[lpeoGnagavne THna 4, a noTom Tuna 4q-+3 CKa3bBAETCH
HE TOJbKO B 3THX KOJMYECTBEHHBIX I[OACYETAX, HO U B OCOOBX
CBOMCTBAX TexX TIpynn »JeMeHTOB, KOTOpHE SHABASAIOTCA CMECAMM
HECKOJIbKUX M30TOINOB. B HMX .BCeria CpeAHHd aTOMHLIM BeC CMECH
pJIEMEeHTa, Kak Mu ero HaOnwfaeM B npupoje, Giauxe K TUNY 49
wii 4q-—+~3, yeMm K JpPyrMM TMam, 4YTO NOKa3hBaeT Ha npeoodia-
fladie MMEHHO 3TUX JBYX THIIOB !). .

Hakonel, 0COGHIl MHTEepeC MpPEeACTABSET « CIUCOK 3JNEMEHTOB
THla 4Q. OH HaM HeOOHYailHO HalOMHMHAeT 3JEMEHTHl, U3 KOTOPHIX
COCTOSIT MeTeopuTH (CM. HMXe Ha cTp. 47).

7. OyeHb XapakKTepHO npeo6iaafaHue 3JIeMEHTOB, He 06pa3yIoLIuX
M30TOMNH, T. €. YUUCTHX. M3 nepBux 28, HaCKOAbKO HamM U3BECTHO,
toneko Si, Mg, K, Cl, Li, Ni, Br u, moxer Opts, Fe cocroat u3s
H30TOMOB,

Ha osnemedTh YyuCThHE NPUXOAUTCS OKoJO 800/ ofiyero yucna
aTOMOB.

8. BecbMa XapaKTepHO NPUCYTCTBME B CIUCKE HauGojee pacrpo-
CTPaHEeHHBLIX 2JIEMEHTOB, TJABHEHLINX 3JIEMEHTOB XHWBOW MaTepHH
'O, H, Na, Mg, Ca, Fe, K, C, CI, P, S, N, F, npuuem 3a HCKIIO-
yeHuem Tonbko Mg, K, Cl un moxer Ouithb Fe, BCeé OHM NPUHA[NEXaT
K 3JIEMEHTaM 4YMCTHIM, T. €. 0e3 U3BeCTHbIX HaM HM30TOINOB,

9. Tlpu cpasHeHuu ¢ MenzeneeBCKOW Tabauuei HabmoaaeTcs
npeoGnafjaHue YETHHX BEPTUKANLHBX TDPYON, UYTO MOXHO OHUJIO
BHIBECTH U3 5 nyHkTa. [logasssioiiee yucjIO0 aTOMOB NPUHALNEXKUT
HECOMHEHHO K YETHHIM pafaMm Taoaulbi,

10. Kak 3TO BHTEK2eT M3 INyHKTa3, NMOYTH BCE PaCnpOCTPaHEH-
Hble 3JleMeHTh OTHOCATCS K BePXHMM yeThipeMm psinaM Menpaenees-
CKOil Ta6muuel, cpasy o6pbiBasch Ha Ni wmi Cu, T. e. Ha 28 nopsif-
KOBOM uucjie. 3a 3TUM YHCIOM HayMHaeTcsl Kak Obl COBeplleHHO
HOBasi 06NaCTb XUMHYECKUX 3JIeMEHTOB, Pe3KHM CKaYKOM OTHelleH-
Hasi OT BHIUENeXalUX 4YeThHpex PsoB.

11. PapuoakTHBHbie 3JEMEHTH 3aHWMAWT HHUYTOXHO Majaoe
MECTO B NpUpoJie, PaBHO KaK Apyrue Oo0lee TsAWKenble XuUMuueckue
3JIeMEHThl, 3HauyeHWe KOUX B OOuEeM YOHBAaeT C VYBEIHUYEHHEM
aTOMHOTO Béca M MOPsKOBOro 4ucia,

1} Te we noacdeT Mo OTAENbHHIM 000/I04KAM 3eMHONM KOpH CM. Aanbuie,
B rnage lll va crp. 37. '
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PesoMupyem: B 3eMHOI Kope npeoGndAQI0T JETKHE BIEMEHTH
YeTHBX NOPSAKOBBIX YMceNn, nmouyTu Oe3 uck/FOHEHHHA COCTaBasoUIMe
neppbie JiIBa OOJbWIKX psfaa Memuenéeacﬁﬂﬁ CUCTEMbI, IO IIpe-
MMYILECTBY MOCTPOEHHBIE No TUMIy 4, pexe 10 THRY 4q -3, mpu- -
Hapiexale K YeTHHM rpynnam MenAETEEBCKOH cCuCTeMB
¥ B OOLIEM ualile yucThie, He ofpasyiompf H30TONOB M IpEnMy-
IIeCTBEHHQs HepaauoakThBHHe. Merton konM9E€CTBEHHOIO IIOACHETA
BaJIOBOr0 COCTaBa 3€MHOM KOpb oOKa3ancs HEOObYaHO BAXHBIM
IS pa3pelleHus psfa reoXuMHuyecKux npﬂﬁﬂﬁm Mncia, Bbipaxaio-
ll{e 03HAYEHHMII COCTAB, AOMKHH OTHbiHe WMEHOBATECA K1 €Pp KO B-
CKUMMW YUCNaAaMHM C mnofpasfieneHusm ux Ha KIEPKOBCKUAE BeCO-
Bbe ¥ o0beMHme uMcia miam GykeenHo Kp ¥4 Kv.




II. 3aKOHBI pacnpOCTpaHEHHSA IJIEMEHTOB B 3€MHOM
Kope.

§ 10. B aToii rnaBe Mb monmbiTaemcsi gaTh 0030p PSRy BOIPOCOB,
CBAI3aHHBIX C pacnpocTpaHeHueM HIeMeHTOB B 3eMHOH KOpe, Npuuem
[I0CJIeA0BATENIbHO KOCHEMCS HM¥XKecheayoouuX BOMPOCOB:

A.— CoBMecTHOEe HaXOX[AEHHE OTAENbLHBIX SJIEMEHTOB.
B. — CoBMecTHOE HAXO0W[eHWE THRYON 3NeMEHTOB (accouuanuil) U CBA3bL
C OMnpefe/eHHbIMA NETPOrpaduuUecKUMU THNAMMU.
B. — CBS3b 21EMEHTOB C OT/AENbHBIMM 30HAMH 3E€MHON 000JI0UKH
C OT/AEJIbHLIMHU TE0JIOFHYECKHMH (aKkTOopaMu
C OT/AENbHBIMM MOMEHTAMH IreoJIOrHUYECKOM
HCTOPHUH.

XO0Td M B 3TOi rjnase, Kak W B npefuAylued, Mb OyaeT OCTa-
HABAWBATH HALlE BHMMAHME TONLKO Ha (AKTHYECKO# CTOpOHe
BOIIpOCa, TEM HE MeHee B DTOW rjaaBe Mbhl HE MOXeM He KOCHYTbLCH
NMPpUYUH TeX 3aKOHHOCTEW, KOTOpbie O0yCHOBIMBAIOT TE€ WIM HHbiE
apjienus, Bonpocy o Tex sABNEHUSX U TeX CUlaX, KOTOPHE BHI3LIBAIOT
nepeMelleHUe HIEMEHTOB M STHM HapyuialoT COBpeMeHHOE status
quo, OyjpeT MOCBsillleHa cheuuanbHas riasa.

CoBMeCTHOE HaX 0XJACHHE OTHAEJbHBIX JJIEMEHTOB.

HecoMHEHHO, 4TO B OCHOBY HalUMX HPEACTaBIeHHWH O COBMeECT-
HOM HaXOXJEHMM HIEMEeHTOB B IPUPOJE HEOOXOAUMO MOCTABUTH
TOYHBI SMIIMpUYECKUH MaTepuan Hall paCNpPpOCTpaHeHUEM Kax-
IOTO DNeMEHTa B OTHAEJILHOCTH U IO BHISICHEHUI0 TeX CNYTHUKOB,
C KOTOPBIMU 3TOT 3JieMeHT OOHLIYHO BCTpPEYaEeTCst B 3eMHOU KOpe.

B 5TOM HanpapjeHuun ObJl y¥e [JaBHO HaKoOMjaeH OOMJIbHbIN
mMaTepuan HaONoNeHui, W, HaYyMHasg C ONbBITHHIX AaHHBIX Ppellypr-
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CKMX PYOOKONOB W ATpHMKOJb M KOHYasi COBPEMEHHLIMM yCrexamu
rOpHOTrO Jlena, HaMeTWICA Uelbld psg KOMOGUMHAUUKW 3JIEMEHTOB,
BMECTE BCTpeyalolUuXCsi B reoXuMuyecKux mnpoueccax. ITHU 3aKOH-
HOCTH COBMECTHOrO Hax0X[eHUsi HEKOTOPHIX 3JIEMEHTOB YXe BOLLIN
B OOMXO0J KaK caMoi HayKH, TaK U NpOCHeKTOPCKOi reonoruyeckoi
AesITEJILHOCTU, U TaKHMe coueTaHuss, kak Te u Au uam Pb u Z4n, Ag,
ABAAIOTCS HACTONBKO OOBIYHBIMHM, YTO MUX CYMTAIOT COBEpUIEHHO
3aKOHOMEpHBIM fpoLeccoM, 3albiBag, YTO ITOMY COYETAHUI0 MK
A0 CHMX IOp HE MOXEM AaTh PaluOHaNbLHOI0 OOBACHEHUS.

[IpyunHb, BHI3HBAKWME COBMECTHOE HAXOXIeHUe OTAENIbHbX
3JIeMEHTOB, BeCbMa MHOrOYMUCHAEHHbB W JAJIeKO He UCYEepIlibBAITCS
TONbKO XMMHUYECKOI0 ONU30CTbI0 CaMUX 3JIEMEHTapHbIX Tell.

B o0uiem OCHOBHHIMM MPUYMHAMM, OGYCIOBIMBAIOIMMU 3aKOHO-
MEpHbl€ COYETaHUS 3JIEMEHTOB, HaJ0 MPU3HATh:

1) BAK30CTb XUMHYECKUX CBOWCTB BJIEMEHTOB, 00YCIOBIUBAIIOILYIO
o6pa3oBaHue OfUHAKOBLIX NMPOAYKTOB NPH reOXMMHUUYECKUX peakuusax
3eMHOM KOphol. TakoBa, Hanp., OJIM30CTbL CBOMCTB pelKuX 3eMeNb He
TOJBKO B ja00OpaTOpUM, HO U B NpUpOJe, PEOKO OTAENISIOLIel 3TH
3JieMeHTH Jpyr oT apyra. Takossl Nb u Ta, uHorpa Zr u Ti, Be
n Al, Ni u Co, Zn u Cd, Cu u Ag, Fe u Mn n 1. I

2) BTopoio BaxHellIew IMPUYMHOI, TECHO CBSI3aHHOIO C HEPBDID
SIBJIAETCS CNOCOOHOCTb AAHHOW rpPyNnbl 3JeMEHTOB K M30MOPQHOMY
3aMELUEHNIO: COBMECTHOE HAaXOXJeHHe B IIPUPOJE 3JIEMEHTOB OHOro
M TOro ke psana PeTrepca Obuio BO BCEH LIMPOTE BhEpBbHIE MOM-
uepKHyTO B, BepHafacKuM; npu GAu30CTH PeTrepcoBCKUX psioB
K OOJIbIUMHCTBY BepTHKaNbHBIX rpynn MeHaelneesCKOil TaGaulb
Mb HaTalKuBaemMcsi B TMpUpPOLEe Ha BeCbMa 4acTOe COBMECTHOE
HaXOX[leHue 3JeMEeHTOB OfHOM MW Toii ke rpynne, Hanp.,, K, Rb
u Cs vim Zn, Cd wauw As, Sb u Bi, wau Zr v Ha u 1. 1.

3) Cnenyouero npuunHow, cornacHo Vogt’y, NpUXOAMTCa CYMTATD
pe3Koe pasjnuhe B XUMHYECKUX CBOMCTBaxX, o0OGyCAOBIKMBAIOLee
o6pa30BaHue MPOYHBIX XUMHYECKMX COEQUHEHUH, O0O6pa3yIINXCS
c OOoJblIMM BhileneHWeM Tenna. TakoBa, Hanp,. ¢Ba3b S M Ba
BaSO,, K un O B K;O u 1. . K 310it 3xe rpynne couetaHuii Vogt
OoTHOCUT Ti uFe, V u Fe, V.u Ti, Sn u W, Zn u Cu, Cu u Mn,
Ba v Mn, Au u Te u T. A.

4) Jlanee NpUYUHOI COBMECTHOTO HaX0XAEHUS 3IEMEHTOB HBHHETCH
reHeTuyeckas (Ba3b HEKOTOPHX M3 HUX, 00beauMHEeHHHX OOLHOCTHIO
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NPOUCXOXKACHUSA NpU pajMOaKTMBHOM pacnajfe. TaKOBO COBMeCTHOe
Haxoxpaenne He, Em, Ra, U u paguocBuHLA, BHpPaXeHHOe B OmNpe-
AEJIEHHOM KONIWYECTBEHHOW 3aBMCMMOCTM 3TUX 3IJIEMEHTOB ApYr OT
Apyra, COrjacHO YypaBHEHMI0O paJHOAKTUBHOrO paBHoBecusi. XOTA
pacniajom rpynnb ypaHa M TOpPUs 3axsaThiBaeTcd BecbMa O6OJblUOE
KOJIMYeCTBO 3J€MEHTapHbIX BHAOB, TeM He MeHee IIpu pacnape
nipeobnagaer 06pa30BaHUE YETHHIX 3JJIEMEHTOB, 4YTO OOBSCHAETCS
C OMHOM CTOPOHH BbLIIEJIEHHEM «-YaCTHULL, T. €. NOHWXEHUEM Ha
2 NOPARKOBHIX 4UCAa, C APYroil tem, yTo OOPaTHO IIpH BBHIAENEHUH
B-Ny4yeil NBa TaKuX M3Ny4YeHUs HepeiKo AEHCTBYIOT OfHO MOCIe
Apyroro, 6narojapsi 4emy CHOBa pa3HMULA paBHAeTCH 2.

5) PaBHpiM 00pa3om B 30He Guocdepbl COBMECTHOE HaXOXJeHHUE
psila 3JIEMEHTOB OOBACHAETCS MX pOJbI0 B OPraHMyecKoM BeLleCTBE
M MX HAKONJEHUEM B CBSI3M C KU3HEAESTENbHOCTbIO PACTUTEJbHBIX
WIKX XHUBOTHHX OpraHu3moB. Takosa o6huHas cBsi3b C, Fe, S, P
B TopdsiHukax, Ca ¢ C u O B pakosuHax Mmosockos, P, Ca u F
B KOCTSX U T. O. -

6) Hakonel, Kpome BCeX 8THX CJlyuyaeB, Mbl UMEEM e€llle JJIMHHbIMH
P IMIIMPUYECKU HAWAEHHLIX 33aKOHHOCTEW, KOTOpPbie He yKJajbi-
BAIOTCA B BbIILENPUBEAEHHbBE paMKM M [0 CHX IOP OCTAKTCA HE
o6bsicheHHniMU.  TakoBo, Hamp., o6biyHoe coveTanne Ag, Zn, Pb
unu xe Ba u Mn, Th u U. K 3T0i1 %e rpynne siBlI€HUil OTHOCUTCS
O4Y€Hb INOCTOSIHHOE M 3aXOHOMEpHOe CcOYeTaHWe B ra3oBhX CTPysX
Ar, Kr, Xe 1 Ne, yto Moureu 4 Lepape OTHOCH/IKX K MMOTAOLIEHHIO
MX MOpPOfaMu M3 MEPBUYHOK aTmocdepn (24).

§ 11. U3 BHlIEnpuBefeHHBIX OAHHBIX MbB BHMAUM, YTO IIPUYHUHBI,
0O0yCIIOBJIBAIOLIME paclpefesieHue OTAE/bHBIX 3JIEMEHTOB B pPa3HbX
30HaX 3€MHOM KOphl, B&€CbMa pPa3HOO0pa3Hh M He YKIaJbiBalTCA
B PAMKHU KaKMX-TMG0 OUYeBUAHBIX ¥ MPOCTHIX XUMUUECKMX 3aKOHHOCTEN.

Pe3i0oMUpPYS Mbl JOMKHB NMPU3HATL, YTO ABe OOJLLIMX TPYINMbL
[MPUYKUH OGYC/IOBJIMBAIOT COBMECTHOE HaXOX[AE€HHE 3JIEeMEHTOB:

1) WMx p3auMHbie reHETHYECKHe OTHOLUEHWsl, KOTOpHe Mbi JIMLIb
YCJIOBHO M He sICHO HalliofaeM B OTAeNbHHX TpyMNax u KOTOpbe
60jiee SIPKO BbIpAXaloTCsd B BAEMEHTaX paJuOaKTHUBHBIX.

2) XMMMYECKHEe COOTHOLWIEHMS CBOWCTB, KOTOpHIE COBMECTHO CO
BCEM KOMIIIEKCOM QU3HYECKUX TNPU3HAKOB U FeOXMMMYECKHX OCO-
6eHHOCTEH OGYCIOBIMBAIOT MEperpynnupoBKy S3JIEMEHTOB M3 TOro
NepBUYHOr0 COCTOSIHUA, B KOTOPOM OHM HaxOAWJIUCh IOA BIMSAHHEM
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MepBOro MOJOXEeHNST ¥ B KOTOPOM OHH HBbIHE HaXomsaTcs. [Ipekpac-
HHM TIPUMEpPOM COOTHOLIEHMH Mexay 3STHMH JABymMs daKTopaMu
MOTYT CAYXMUTb OGiaropojgHbie ra3mnl, KOTOpbeE, Onarogaps CBOe€W
XHMHYECKOH WHEPTHOCTH, HE MOIJIM MOJYMHUTBLCA BTOPOW rpymnmne
MPUYAUH U OCTaANUCh O6narojaps STOMY BCIOAY B OIM3KHX KOJinye-
CTBEHHBX COOTHOIUEHUAX (26).

CoBMecTHOEe HaxOX/JeHUE Ipynn 3IJIEMEHTOB.

§ 12. l'opa3mo wuHTEpecHee cKlajgpiBaeTCd BOMPOC O pacnpefe-
JeHUM B 3eMHOM KOpe LieJhX TIpynn XUMHYECKMX 3JIeMeHTOB Tak,
KaK OH BHIPMCOBLIBAETCS B COBPEMEHHOIl reOXHMUMN.

Cymmnpyﬂ CBEAEHHS] OTHOCHTENLHO PacpOCTPaHeHHUs DT,E[EJIBHHX
37eME@HTOB, MBI MPUXOAMM K YCTAHOBJIEHMI0 HECKONbKMX OONbWMX
rpymnm, KOoTopbie A OyAy Ha3bBaTh TUNMUUYECKWMMU reoXuMmMuue-
CKHMHU accouuauusamMu.

OTU accoumauuu OpJiM HAMeuyeHbl elle B KJIaCcCMYeCKOM Memyape
dnu-ge-bomoHa (1847 r.), HO 3aTeM OblJIM OCJIOXKHEHB OrPOMHBIM
HaKOMMUBIIMMCS HAO6MIOfATeNbHHM MaTepUaJiOM M TOJNIbKO B CaMmbie
[OCHEeHME TOAB BHOBbL OBIJIM COBEPIUEHO CaMOCTOSTEJbHO BHISIBIEHH
tpydiamu Vogta u De-Launay.

3TH accouuauny, Ha OCHOBAaHWM BCEro UMEIoLIerocs y Hac
maTepuana, OTBeYAalOT YeThipeM TrJaBHbIM TWIIAaM TI€OXMMMUYECKUX
MpOLEeCCOB: a MMEHHO mpoleccam OMOXMMHUYECKOro Xapaktepa, npo-
jeccaM MarmaTH4yeCcKOro — KHUCJIOTO0 M OCHOBHOTO XapaKTepa u, HakKo-
Hell, IpoueccaMm XKUJIbHBIX 3amaHauui {(c cepoio). C reosornyecKoi
TOYKM 3PpeHust 3TH accouuanuu, Kak 3To OYAET pa3o6paHO HUXe,
B CXeMe OTBeyaloT: mnepsas — 30He OUOCPeph, BTOpasgs — MarmaTu-
yeCKoil 3o0He Sal, TpeTbs — TaKOil Xe 30He Sima, Npuuem YacTh
ee 3JIEMEHTOB Y€ COBEDLIEHHO OIpefieJieHHO TrOBOoDUT o 30He Nife.
Bce 5TH 30HbI IepecexalnTCsa XuUIamu ¢ YeTBEPTOIO accounauneo (27)
(cm. Taén. XIII Ha cnen. cTp.). |

HecomHeHHO, 1O 0THOIEHHIO K €My Psily 3JIEMEHTOB BO3MOXHbI
HeKOTOpbie COMHeHud. Tak, nonoxenue Ba u Sr COBMeCTHO ¢ Jpyrumu
DJIEMEHTAMM MarmMhi BHPaXeHO He O4Y€Hb ONpeleieHHO, HO KaK OYyATO
B KUCIBIX- mMopojax Ba Oosiblie, yeM Sr; Heé BIOJIHE SCHO M. IOJO-
weHue Mn, BCe e BCTpeyalolllerocsl B OCHOBHBIX MOPOAax B HECKOILKO
60JNbUINX KOAMYECTBaX, YeM B KHUCIbIX.



29

TABJIMLIA XIIL

- THNUYeCKHe acCOUHAUHH 3neMeHTOB (25).

—_—

= — = n —_— e
— ————— e ———————— P mmmr m— o —

i

I. [losepxuocTu: H, C, N, O, 6naropoasbie rasu (Ne—Xe). 5 azem.
( H, He, Li, Be, B, O, F, Na, |
Il. Kucamx (cannveckmux) marm: AL (P), Si, (C), K, (Ti),
SaemeHTH Nopohoobpasylwulide 1 {Mﬂ), Rb, Ny ook, Nb, MD, -_
(ISRpeRNTIL). Sn, Cs, TR, Ha, Ta, W, |

| (Au), Ra, Nt, Th, U . .25 anem. 1) |

C, O, Na, Mg, Al, Si, P, j

111 a} OCHOBHBIX (CDERHH}{--—-—- S ClL Ca Mn Br* J* |
demuuecKux) marm.: 3 Sl Sty , 2 7% ,

I —— — o] [55S  eme

—— e i i T

Ba, St. ¢ « & a5 5 = & 15 SneMen. .
l [ Ti, V, Cr, Fe, Co, Ni, Ru- 5.
; 6) YnbTpaoCHOBHHIX: - 1 Pd. Os_Pt PP |
| o |
| | [ 8. Fe. Co, Ni, Cu, Zn, Ga,
| IV, Xunbsue: Ge, As, Se, Mo, Ag, Cd,
| Meraansueckue (no npemmyn). | In, Sn, Sb, Te, Au, Hg,
l . LT P Bl s . .5 a s o 22 BOIEMER.

Tako HeoNpeueSeHHOCThIO OGbICHIETCS NPUHAMIEHHOCTh Psfld
3JIEMEHTOB K HECKONbKUM Trpynrnam, NpUYeM OuyeHb Pa3UTEIbHOI0
SIBISIETCSL ABOWCTBEHHA® MPUPOAA Sn, MAyIas C AByMS pe3KO OTANY-
HBIMK FEOXUMUYECKUMU TpOLIeCCAMK, M OTHACTH Ti, pa30uBaloLierocs
MEXAY YAbTPAOCHOBHBIMU MOPORAMH THX0 OK€aHCKOTO THIIa ¥ CPeRHUMM
LJeTOYHBIMH CUEHUTaMK aTJaHTUYeCKOro.

HakoHel, MOXHO euje OTMETHTb MOCTOSIHHYI0 ¥ 3aKOHOMEPHYIO
CBA3b. Zr C TONbKO 4YTO YKa3aHHHIMH ILENOYHLIMW CHEHUTAMU WM
Xe N0BOJILHO OOBIYHYIO CBI3b coeauHenuit Cu, As, Bi, Au ¢ marmamu
onpesjeneHHO KUCNOTO Tuma.

Kak HM MHOTOYMCHEHHH MOrYyT OBTb 3aMeyaHHs II0 MOBOAY
YaCTHOCTEN NPMBELEHHON TaGIMLBE, HO HECOMHEHHO, YTO B NEPBOM
NPpUGANKEHN O0HA HameuyaeT COO0K OCHOBHbe YepThi pacnpeneneHHUs
'3JIEMEHTOB B 3€MHOil Kope (28).

1) 3umakom TR 's1 ycnoBHo ©0603Haua0 BCIO Tpynny peAKHX 3eMelb
(e 57—71). - '
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YCTaHOBUB NPUBEIeHHbIE BHIIE YeThipe GOonblLIXe TPYINb accoLua-
UK, MBl Y€ BHIXOAUM 3a Npefesibl YMCTO XUMUUYECKUX Ui Pu3uko-
XUMHUYECKUX 3aKOHHOCTEMW,; Iepea HaMu yiKe OnpeAcsieHHOE réOXuMm-
yeckKoe SBJIeHUEe, OCHOBB KOTOPOro JlexaT B 3aKOHaX pacnpeneneHus
9JIEMEHTOB He TOJILKO B OfIHO 3eMHOU KOP€, HO ¥ BO BCEM MUPO3IaHUM.

§ 13. Bropo# BOnpoC, KOTOpPHIM Ceilvac HampalliuBaeTCss M Hemno-
CPEACTBEHHO BHITEKAaeT W3 MNpenbaylliero, 3TO CBSA3b XUMHUYECKHUX
3JIEMEHTOB C OMNpejieleHHHIMH FOPDHBMU NOpPORaMHW WU OINpeaeeH-
HbBIMU THUINaMHU nopoj. Yxe Tta6auua Il Ha cTp. 16 nokasbiBaeT
HaM B TIEepBOM NpuOIMXEeHUH COCTaB KPUCTANIUYECKUX IOpOA
M Pa3HbIX THNOB O0CAaf04yHbiX. Mbl 3allily Obl CIMIIKOM AaJIeKo,
eciu Obl nonbiTaAMCL fAajee paciuudpoBaTb 3TU UMPPH U NoapodHee
OCBETUTb B3TOT BONPOC, COCTABJAILLIMNA OCHOBY COBpPEMEHHOM reOXH-
MuU. PasHOpOOHHE XMMMUYECKUe NPOLEeCcCH B pa3HbIX 061aCTAX 3eMHOH
KOpH NeperpyniMpoBHBAIOT COEAMHEHUS, TO pacceuBass XHMUUYECKHE
3 NIEMEHThl B ORHHX MECTaX, TO KOHUEHTPUPYS HX B apyrux (29).

'opa3no BaxHee IS Hac CB3b OlpefieleHHHX HIeMEeHTOB
C pa3HbiMM TUNaMu marmatuyecKux nopof. C ogHo#i CTOPOHH 31eCh
HaMeyaeTcsl COBEpIIeHHO OMpeaejieHHasi CBA3b C KMCAOTHOCTLIO NOPOJ,
KaKk 3TO OoTMeyeHO B § 12; 3pech B OOlUEH CXeme NPUYPOYEHHOCTH
ONpejeNneHHblX 23NEeMEHTOB K pa3HbiM TrpynnaM MOpoJ HECOMHEHHA
U MMEET rny60KO 3aKOHOMepHblii XapakTep. ['opa3ao uHTepecHee
i CJIOXHee BOIIPOC O CBSI3M XMMHMYECKUX IJIEeMEHTOB C TEMM [BYMS
60OJbIIMMK Trpynnamd Marm, KoTopbie Becke u Prior Bbaenuiu
B B¢ GOJbuiMe OGNacTH: MOpoj TUXOoKeaHckoi (Pacific) m atnau-
Tuyeckoit marm (Atlantic) (30).

Elie Becke yka3swBan Ha TO, YTO B aTJaHTW4YeCKUX MOpoaax
npeoOnajaiT OnpeaejseHHble 3JIEMEHTH, HO NpM 3TOM OH OrpaHUYM-
BajCs TOABKO 3JIeMEeHTaMM MopOoAooOpa3ylolinx MUHepanoB. Mexay
TEM Mbi XOpPOWO 3HaeM, YTO OTJMuYME ITUX MarMm uaet riyoxe,
U 4YTO K aTJIaHTHYECKOH OCOGEHHO TPHUYPOYEHO YBEIHYEHUE HEeKO-
TOPHIX 3JIeMeHTOB, a umeHHo: P, Cl, Zr, Ti, TR, Th. Hakonneuuem
3TUX 3JIEMEHTOB OO0YCIOBIAKBAETCS CBOEOOpa3ue MUHEpaNbHLIX acco-
nuauuMi B OOJLLIMHCTBE KPYNHHIX ATJaHTHYECKHX MaccuBoB (I'peH-
navmus, 0. Hopserusi, Konbckuii mojayocTpoB u T. 1.)

CB3b PeAKUX U TSXKENbX S3AeMEHTOB C pa3JUYHbBIMU TEeTporpa-
$UYECKUMU TUIIAMU JO CUX IOp eLle HeJOCTaTO4yHO OCBelfeHa, X0Ts
OGeLIaeT psii MHTepecHeillnx 3akoHHOCTel (31).
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§ 14. HakoHeu, TPeTHit BONPOC BBOAUT HAC BOOOLE B COOTHO-
[IeHWe MeXAY XUMUYECKUMU 3JIeMeHTAM¥ W PA3JIMUHBIMM Te0JIOrU-
YyecKUMM npoLeccamu.

PacnpepeseHue XUMMYECKHUX 3JIEMEHTOB B OTAEJIbHBIX 006MacTax
SBISETCS pe3yNbTATOM XUMUYECKMX W PU3MYecKnxX MpPOLIECCOB,
MAYIIKMX B 3EMHOM KOp€ Ha pa3HhX ee ray6uHaXx M, [NOTOMY,
33aBUCUT HENOCpPeACTBEHHO OT TeX re0JIOTUYeCKUX siBJIEHUU, KOTOpbIE
Ha6aonaniuch B [AAHHOHI 06N1aCTU B TeyeHHWe BCeil ee reoIorMyecKoi
MCTOpPUU. B BUAY BSTOro B 3eMHO KOpe MOryT ObiThb HaMeuyeHbl
OTJeJIbHbe CAMOCTOSITe/IbHbIE paHOHK, OOHUMAaLiue 00JacTU pacnpo-
CTPaHEeHUS KaKUX - MO0 KPYIIHLHX reojoruueckux GakTopoB 1 00 beu-
HAlOKE COOOK COBOKYMHOCTb (U3UKO - XUMUYECKMX IIPOLIeCCOB,
KaK pe3ynbTaT IePBbIX.

Takumu 0061aCTAMU MOXHO HaMeyaTb, HaNp., AJbNHACKYIO CKNaj-
yaTtoCTb, PEHOCKAHAMHABCKMN IUUT, YpanbCkKuif xpe6GeT u T. L.
Kaxnpag u3 3Tux obOnacrtei 3eMHOH IOBEPXHOCTH XapaKTepU3YeTcHd
KOMIUIEKCOM XHMHMYECKHX SJIEMEHTOB, MrpaloWuX B Hedl pojib U 06na-
nawinnx O6oablUeld WJIXW MeHblIeld B Hed pacnpoCcTpPaHEeHHOCTHIO.
COBOKYIMHOCTh XMMHUECKMX 2SJIEMEHTOB, BCTPEYaLIMXCH B TaKUX
reoJIOrnyecKux 0060COCJIeHHBIX 00/IacTaX 3eMHO# KOpH, si Ha3bBalo
€CTECTBEHHOI F'€E0OXHUMUUECKOI acCounalnmuen; cpas-
HeHue - ¥e TAaKUX €CTECTBEHHBIX accouuauui ¢ TUIUYECKUMHU
M YCTAHOBJIEHWE CXOJCTBA WIM Pa3Uuusl MEXAY HUMM U COCTABJIAET
OfHY H3 HallMX 3afjay TFeOXHWMMYECKOrO MCCHENOBAHUSI 3EMHOJ;
KOphl (32).

M3yuas TakuMm OOpa30M reoXHMUUECKHe acCoLMaliM 37eMEeHTOB,
CBOIICTBEHHBHIE OmpeaeneHHbIM paioHam Poccuu, s yoeamics, 4ToO
TaKas accouuaumns B 3HAUYUTeJIbHOM CTelneHM OXapaKTepu3OBLIBAeT
Kaxabli JaHHBIW PaiOH, SIBISIACH KOHEYHBIM BBIPAXEHHEM — PE3Yilb-
TATOM TeOXMMHYECKUX U QU3UYECKUX npﬂueccuﬂ, KOTOpbIE LM
M uRyT B JaHHOH 0O61acTH.

AT 06J1aCTH KaK - OBl pacimupsiioT CTaphle.IOHATUSE Spurr'a o
MeTa/UIOTeHEeTUYECKUX TPOBHHLUAX M BMECTe C TeM CBA3LIBAIOT MX
C MeTa/ioreHeTUyecKUMH smoxamu JimHarpeHa (33).

§ 15. [logBepeM U TOTM CKa3aHHOMY O pacnpejesieHMu TpyImm
3JIEeMEHTOB B 3€MHOW Kupe:

1. B 3eMHOIi KOpe Mbl Ha6mofaeMm 3aKOHOMEpHOe CcOoYeTaHue
Mexay COo00I0 He TOJbKO OTAEJbHHX 3JIEMEHTOB, HO M LieJIbkiX Ipymni.
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2. OCHOBHbie TPYNIKUPOBKHK ONpeAensioTCs YEeTHPbMS TrJiaBHHIMU
rpynmnamu: NOBEpXHOCTHBIX, KHC/LIX, OCHOBHBIX W METaJIMYECKUX .
3JIEMEHTOB, B OCHOBE 4Yero JIeXUT pa3HooOpas3ue TepmojguHamuye-
CKMX YCNOBUM 3€MHOH KOPH.

3. OnpepeneHHbie COYETAHUS 3JIeMEHTOB O0pPa3ylT re oXHu Mu-
YEeCKMe accouMauunu: MenKue pas3nuuusd B HUX OOGYCJIOBIHBAIOT
OTKJIOHEHHsT MECTHBHX eCTECTBEHHBIX accouMauuit Kaxkux - 6o
paMOHOB OT TUIUYECKHUX.

4, O0beaunsas B ce6e COBOKYNHOCTb BCEX 3JIEMEHTOB JIaHHOTO
yyacTKa 3eMHOM KOphl, reoXuMuyeckKue accolMalud BKIIOYAOT
1 nerporpadpuueckue nposuHUMM (comagmatic regions) BawuHT-
TOH4 ¥ MeTa/LIOreHeTHYecKne MPOBMHLMUA Spurr’a.

5. OOpazoBaHue oONpeflelieHHoW TreoXUMUYeCKod accouudaunuu
SIBJIAETCA B pE3YyJbTaTe MUrpauuMd 3JemMeHTa WAX 3aKOHOB €ro
NepBUYHOro HAKOIUIEHUS, M, MNOTOMY, Kax[jas accouuauus AONXKHa
ObITb pacCMaTpuBaeMa, KaK CIOXHBHIA pe3yibTaT SIBJIEHHUH KOCMHYE-
CKMX, Te0PU3NYECKUX M Te0JIOTHYecKuX.

6. Murpauusa 2JIeMEHTOB onpejensieT co60l0 u3MeHeHue COCTaBa
accoLMaumii BO BPEMEHH, 4YeM OmpeieisieTcsi CyllecTBOBaHMe OIpe-
NeJIeHHBIX 2JIeMEHTOreHEeTHYECKUX 3I0X.

7. VIamMeHeHue reoxuMMyecKux accouuauui ¢ riiyOuMHo# sSBISETCS
OMHUM M3 BaWHEWIWIUX MPOLIECCOB HallleW MIAHETH, MO3BOJAIOLIUM
rjiyoxe BOWTH B TNPUPOAY pacnpeaenieHuss 3JI€MEHTOB Ha 3eMIe,




[II. 3akoHbl pacnpeneseHnsi 3J€MEHTOB Ha pa3HbBIX
raybunax.

§ 16. Tenepb MbB MO¥EM MEpeHTU K pPacCMOTPEHUI0 OCHOBHBIX
BOMPOCOB CBA3M 3JIEMEHTOB C TE€MH MU UHBIMKM YACTAMMU 3EMHOM KOpHI.
W B 5TOH rhaee, KaK W B NpeanAylinx, MbH OyjJemM BeCbMa KpaTKH,
pe3ioMupys JiMlllb OCHOBHbIE JOCTUXEHUS COBPEMEHHOW TIeOXHWMHHU
M HE OCTaHABAWBAACH Ha JeTaisX uan Ha OGDACHEHMH CaMOro
¢akTHyeckoro martepuana. |

Ha6nwoapaerca 1M Kakoe-au6o 3aKOHOMepHOEe u3me-
HEHWEe CpelHEero cocrtasa 3eMHOH KOpH C rny0OHHOIO?

Ha 3TOT BOMpOC COBEPIIEHHO OYeBHONO MPUXOAMTCH OTBETUTH
MOJNIOXKUTENbHO: yXe CYLUeCTBOBaHME OCHOBHBX TpeX 0060N0yexK,
KoTopuie BepHapgcKuid Ha3bBaeT Ga30BHIMH, HABOAMT Ha 3Ty
MBICNIb: aTtmocdepa, rugpocdepa u autochepa. |

B nepsOM HNpHUOIMXKEHMM MH MOXEM HAMETUTb CIEQYIOLLYIO
CXeMy npeolOnajaHus 3JeMEHTOB B pa3HbBX 30HAX 3€MHOI KOpH:

TABJULA XIV,

o e e =

Bepxnune yactu atmocdepn H, He, reoxoponnii (?) (34)
Fuppocdepa H, O, Na, Cl, oryactu S.
Jutochepa (35). ;

NopepxH. 30Hw . . . . . . O, H, Si, Al, C—30na Sal.
| Cpepnue » TE TR L 0, Sy, Al, C, Ca, Mg, K, Na — 30na Sima.
Tny6unn. » . . . . . .(0), Si Fe, Cr, Ni, Cu— 30na Nife.

STH JaHHHN BeCbMa MWHTEpPEeCHO cpaBHuThb ¢ Tabiuuew VIl
unm VII, B KOTOpHX 32JiEMEHTH pacnpefeneéHbl B NOpAAKE YMEHb-
WEHUS MX 3HayeHus.
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[lepBbiif 3JIEMEHT B HUX ~—— KMCJOpPOA, OAMH M3 BaKHeHIUIuX 3je-
MEHTOB 3eMHOW IIOBEPXHOCTH, BXOASUIMKA B COCTaB BO3Jayxa U 0O0Yy-
CJIOBIMBAIOUMI XU3Hb Ha 3emiae (armocdepy). *

[lepBuiif ¥ BTOpPO#, BmMecTe B3STHE, AAOT BOAY, T. €. OCHOBHOE
BEUIECTBO BTOPOH 30HH -— ruaApocPepsl. |

[lepsoie uyeThipE€ a/leMEHTa BMeCTe MNpeaCTaBisiioT T[JWHY, T. €.
OAMH M3 OOGLIYHHIX IPOAYKTOB IMOBEPXHOCTHHX 30H pa3pyllieHus
(30HBI BHIBETPUBAHMS — rUMepreHesa).

[lepBbie faecsiTb 3JEeMEHTOB [AaKOT HaM I[PEACTABIEHHE O BCei
30HEe KaTtamMoppuiama u LeMeHTauuy, T. €. 0 HaulOoJiee BHEUIHUX
30Hax JUTOCPepHl.

MiHaye roBops, B CaMblX II€PBHIX 3JIeMEHTAX Hauwel TaoJMLb
OTpaxaeTcss BepTHKaJibHasgd 30HaJbHOCTb TeOXMMHUYEeCKUX IMpPOLEeCcCOB
3eMJIM, U MO Mepe MNPUCOEAWHEHHUS BCe HOBBIX. U HOBbLIX 3JIEMEHTOB
MocjiefOBaTeNLHO € CamMOM KpaiHel 30HH 3eMJH — aTmMocdeps, —
MBI ONyCKaeMcsi B Gojiee rny0OKue 30HL: cHayana B ruppocdepy,
IOTOM B OT/EJIbHBIE O00JOUYKHM JIMTOCOEPHL. -

OCHOBHBHIE 4epTH M3MEHEHUs COCTaBa C TAYGHMHOI0 MOFYT OHTD
CBeeHbl K CIEAYIOLUUM IYHKTaM: .

B npegenax AOCTYIHOW HaM 3E€MHOK KOpbl MB HalGiamwjaeM Ha-
KOTUIeHUs1 60Jiee JerkKux 3JIEMEHTOB ‘BO BHEIUHUX 000JI0YKaxX U yBe-
IUYEeHNEe YAeNbHOrO0 Beca MX —B 060jilee BHYTPEHHUX. ITO IIOBH-
IEHUe 3HaueHMsi OoJiee TSHKENBX 3NEMEHTOB C rnyGUHOO 3aXBa-
THiBaeT JUlbL nepBue 28 — 30 31eMeHTOB, NPHYEM 3Ta 32KOHHOCTh
anst 6ojiee TSKENBIX 3JIEMEHTOB C aTOMHBIMM Becamu Bhie 60 He
HaGM0NaeTCs. |

C rny6uHOl0 Mbl Ha6nwojgaem yMmenbuieHue 0 u Si, yBeIHyeHHe
Fe, Cr, Ni n Mg. | |

TONbKO YTO HAMEYEHHble HAMM 3aKOHHOCTM OXBATHBAIOT JMILb
rnaBHedwne saemMeHTH Taouauy VII u VII. MmewTcs M KakKue -
nuG0 OaHHbLI MO 3TOMY BOMNPOCY M IR ApPYTMX 3J1eMeHTOB? Kak
TOJbKO 4yTO ObiI0 YKa3aHO, B OOLleM [is TSXKEJIHX 3J€EMEHTOB MK
. He Ha0mopaeM 3aKOHHOCTH YyBeNIMYEeHHA COAepXkaHusk UX C IOBbille-
HUeM rayouHbl. Hao60poT, Kak 3TO GyfeT OTMeYeHO HuxKe, Gonbluas
4yacTb 3JIEMEHTOB HWXHeH vyacth MeHageneeBCKOW TabauLbl
OKa3blBaeTCs CBSI3AHHOIO C TaKUMM NpOLIeCCAMU, OCOOEHHO TIyGMH-
HO€ HPOMCXOXAEHME KOMX Mbl JOMXHbl COBEPUIEHHO ONpeAeNeHHO
oTBeprath. Tak, Hamp., Takue anemeHTH, Kak Nb, Ta, Zr, Mo, W, Th
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vnu U (mopaakosue Homepa 41, 73, 40, 42, 74, 90, 92), onpeneneHHo
CBA3aHB C KUCABIMM MarMami, TIOJIOXeHWe KOTOPHX B MACAILHOM
paspese 3emMHO# KOpbl HECOMHEHHO [OMKHO OblThb OTHECEHO K Gonee
HAPYKHBIM ¥acTIM CHAMKaTHOW ‘MarMaTu4eCcKOW KOpbl 3eMid.

3TO 0COGEHHO TMOYYMTENbHO MO OTHOLIEHUID K PajU0aAKTHUBHBIM
J/eMeHTaM, KOTOphe C TJyOuHOIO ONpefesieHHO YMeHuIUalTCH, Kak
3TO MOXHO BUIETb M3 CpeJHEero COAEpKaHUs pajusi B NOpoJax pas-
HOrO THUMA: TaK B YVJAbTPAaOCHOBHWX TJIYyOMHHBIX Mopojax KoOJuye-
CTBO paaust B 6 pas MeHblie, YeM B KUCIbIX (FpaHuTax).

§ 17. [loka Mbl TOJIBKO KayeCTBEHHO XapaKTepu30Bay U3MEHEHHE
Hauleif 3eMHOK KOpbl ¢ rinyOuHO#. [lepelitem Tenepn K 60nee moy-
usim nodcuema.m, KOTOPHE B HAacTOsiLee Bpems, 6narofaps padoTam
BawuHrtoHa, [sau, OcaHHa M JApyruX, BO3MOXHbB C GONbILOWH
NeTanbHOCThI0. V1 B NaHHOM cily4ae BCe TOT Xe MeTOA OnpefeneHus
CpefHEero CocTaBa 3eMHOI KOpbl, BbABMHYTHi Clarke, npuBOAMT
K BBjaloWMMcs pedyiabTatam (36). |

TABJIUIIA XV. TABJIMLLA XVI _
CpelH. cocTaB KpHcTaad.nopon (37) CpeaH.cocras KpucTaai. nopoJ (37)
(B BECOB. MpoOLEHTAX). | (no uucny aromoB).
I -_HE;S-:;;_ - [ B neprao-
TPAHUTHI, rpaHHThI 1
Thi THTH |

i

1 si0, . . . 69,92 | 49,06
CTiOy . . .| 039 | 1,36/
CALO,. . . [1478 | 1570
Fe,0, . .| 1,62 | 538
| FeO . . .1 1,67 ; 6,37

62,03 57,35
197 4,12
oy 23,76 1519 -
& Gasiint 5,93 2,08

217 0,43

- MnO . . .|013 | 0,31 0,49 14,94
| MgO . . .| 097 | 617 075 | 2,32
| CaO . . .| 2151 895 " 0,89 2,93

' Na,0. . .} 328 | 311

- Na 1,77 0,33
K0 .. 1407 | 152 0,10 0,23
HO .. .}078 | 1,62 0,07 | 0,04
] P:O; .- .1 024 | 045] 0,04 0,06
Cp.ya. sec | 2,66 | 2,93 Meﬂbzflﬂ " -

1) B Tom uucne BaO — 0,06 u | (0,004)

SrO — 0,02.
3 *
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B nawem anamm3e umPpoBOoro maTtepuana ™Mb OYOEM HCXOAUTD
3 TOYHHX UAPPOBHX [JAHHHX O CpPefHeM COCTaBeé TpeX THUMOB
NCepoOA: TPaHUTOB, 6a3anbTOB (ra60po) ¥ NEPUAOTHUTOB. IDTU TpK
THIIa, HECOMHEHHO, B OOLIMX uepTax XapaKTepu3YIOT HallX OCHOB-
Hbie o6onouku Sal, Sima, Nife, u, ecau B cpegHui COCTaB mnoOpon
HE BXOOST MHOrOYMCIEHHble IKUJIbHbBE 3JIEMEHTH, CBOWCTBEHHbLIE
3TUM 30HaM, TO BCe €& CaMu NOPOAbN B AOCTATOYHO SPKOH CTe-
EHY XaPAKTEPUIYIOT KOJMUECTBEHHOE HW3MEHEHME MarMaTHuecKunx
nopon ¢ rayouHoio (35).

M3 Tabmuubl XVI] Mb BUOWM, YTO NOPSAOK 3JEMEHTOB C TIyOM-
HOI0 MEHAeTCd, a UMEHHO:

[paHUTH:
O, Si, Al, Na, H, K, Fe, Co, Mg, Ti, P, Mn, Ba, Sr.

[lepuaoTUTH:
O, Si, Mg, H, Fe, Ca, Al, Na, K, Ti, Mn, P.

WHaue roBOpS, KBEPXY, K HapyXHOW 06OJOuKe, YBEIMYUBAETCH CO-
JepiaHne IIEMEHTOB:

O, Si, Al, Na, K, P, Ba, Sr.
ymenbwaercs: Mg, Ca, Fe, Ti.

ITH NOACYeTH BMNOJHE COrNACYIOTCS C TeMH OGLIMMM 3aMeyaHusiMmn
KOTOpHEe MH BHBEJM BHILE, |
[lepeitnem Tenepnb, panee, X 6ojee yrnyGieHHOMY aHAAN3y HAlIUX
'B3aMMOOTHOLUEHUI# MEXAY TIOBEPXHOCTHbIMU M TIYOMHHHMM nNOpO-
IaMM C TOYKM 3PeHUs CTPOEHHs aToMa. |
llnsi pacCMOTpeHMs 3TMX 3aKOHHOCTEH OrpaHMYMMCSt NepBHMU
28 noOpsSAKOBHMM HOMEpaMu, T. €. Haubonee JIETKMMM 3JIEMEHTaMy,
KOH4Yyast Ni. Mbl yxe BHACTH, UTO B CYIIHOCTH U3 HUX, COCTABAAIOLLUX
nepeuie yeTHpe psiga MeHpeneeBCKOM TaObauub, COCTOMT 3eMHasl
KOpa ¥ MEeTEeOpUTH, MO0 Ha OCTalbHHE 3IeMEHTH NPHXORUTCH
TONLKO HECKOJIbKO COTHX MO BeCy (MM N0 4uCay aTOMOB) KOpHL.
[loaToMy MbBl OCTAaHOBMMCA TOJBKO Ha aHaiu3e 3TUX nepBbix 28
3JIEMEHTOB, O6pa3yIOLIMX ROCTYNMHOE HAMIEMY MCCAEIOBAHUIO Be-
1L{eCTBO.
ITH 3JIEMEHTH € MX M30TONAaMu MOryT OnTb pa30MTH Ha Ye-
‘THpe TPYNNbl, UCXOAS M3 OOGLIENPHHSATOrO BHPAXKEHUS WX ATOMHBIX
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BECOB, B Buae obulerd dopmyan 4 q+ a, rae a 6onvuie 0 4 MeHbLe 4,
a MOoJ q m - Apa3yMeBalOTCs MOPsAKOBne yucna ot 1 po 15.
JT0 pacnpeneneHue paHo Ha Tabmuue XVIL

TABJIMLA XVIL

Tab6anua nepsBbix 28 XUMHUYECKHX JJEMEHTOB.

e —

L ﬁ — —
1 4q | 4q+1 4q+2 ;‘?:;
He H ((LD) Li
& Be
O B
Ne ((B)~
Mg (Mg) N :
Si S) . (Ne) Na
S (Ch (Mg) Al
Ar (K) (Si) E
Ca Cl
Ti Sc K
L v
Fe ((Fe)) Mn
Ni Co

Hpumeyanue,

B cko6kax nocrasne-

' Hbl U3OTOMM, UMeL{He
MéHblee 3HAYEHUE, B
ABOMHBX — HM30TOMH,
MM He BIIOJIHE foKa-

3AHHHIE,

LWEHHO HE Mrpau{ue
ponu npud o6pazosa-
HUM CJIO0XKHOTO 3je-

MeHTa.

MM coBep-

Ncxoas u3 3TOro pacnpefefeHuss 3JeMEHTOR 10 MPYMnaM, MOMXHO
fIEpPEUYNCNUTb PACIPOCTPAHEKNE OTAEJbHLIX IPYMN B pa3HbiX 060104-
KaX 3eMHOW KOpbl, a Ajia cpaBHeHUs W B Mmeteopurtax (XVIID).

TABJULA XVIIIL.

Pacnpocrpanenue oTiesbHbIX IPYNN 3JEMEHTOB (no THUIY AApa).
(B /o yucna aTomoB).

-

Cpeauuit l

1,77(?) |

Cpenuuii Cpeauuii
COCTaB 3eM- || COCTAB rpa- | COCTaB mepu-|{ COCTAB Me-
Hnﬁ KOpHL. HHUTOB. AOTHTOB. TEOPUTOB.
74,81 8802 | 92,96 96,39
0,00 001 | - ?
0,05 0 I 0,02(?) 1,23
7,89 9,98 L 2,94 2,35
17,18 L 412(9) ?
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PacCMOTpeHHME 3TOH TabiauuUbl MPUBOAUT HAC K M0OGONBTHOMY
'BBIBOY, UYTO IIOBePXHOCTHAs 0060J0YKa 3€MHOW KOpbl OTJIKHYaeTCH
OT 6onee rnyOOKMX 30H 3HAYMTENbHLIM yBEIMYeHuem Tuna 4 q-+3 Ha
cuet TMna 4 q-0. - )

Ecan mb Bmecte ¢ Daubrée, V. M. Goldschmidt’om, Wie-
chert’om, Prior’om, Farrington’om, [I. YupBUHCKUM u
APYruMU MpUMEM Haulosee BePOATHOE MPEANIONIOKEHUE, YTO LEH-
TpajlbHBLE 4YacTU 3eMHOM KOpbhl MO COCTaBy OAM3KU K COCTaBy Mge-
TEOPHTOB!), TO Mbl JOJKHBI oygeM cCkKasaTb, 4YTO B OOWeM OT
HQEEPXHDCTHF K UeHTPY MHAET YBEIMYEHUE 3SJIEMEHTOB
Haubonee ycToluusoro papa 49q+0 n o6paTHO—YyOH-
BaeT MeHee YycToiuyuBasg rpynna 4q-+3.

§ 18. Ita 3aBucumocTb curenaetrls eme Oojiee OYEBUAHOIO, €CIM
Mbl QT KONMYECTBEHHHX MOJICUETOR TlepeifieM K KaueCTBEHHOMY
aHanu3y Ttabmmus XVII,

B Hel 6pocaioTcs B rasa IepBhii M NMOCHEAHMH CTOAOUBI 3TOW
Tabnuubl, MX UHTEpEeCHO CpaBHUTb C CIUCKAMMU 3JIEMEHTOB, Xapak-
TEPHHX OJI8 KUCABX C OfHOW CTOPOHBI M OCHOBHBIX Marm C gpyroi,
TaK, Kak OHM HameyeHol B pa6otax De-Launay u Vogt’a
(cM. Buie § 12).

[IpnBOXY [is1 CpaBHeHust ABe TaOJuLbl AN ITUX [JBYX Tpynn
nOpoA, MPUYEM TPYMIY YJbTPAaOCHOBHLIX NOPOA 3EMHOM KOPbl MOXHO
nNapamieNn3oBaTh C COCTABOM METeOpPMTOB (CM. Tadn. Ha cTp. 39).

B TpeTHii cTOA6€eL MHOIO TIOMEILEHH 3eMEHTH € COOTBETCTBEHHBIM
U30TONMYECKMM YUCIIOM, & B YETBEPTOM—OTMEYEHH T€ 3JIeMEHTHl, KOK
pacrnajialoTcst NOA BIAMSHUEM a-4YacTUL B YCIOBMSIX OMbiTa Pe3ep-
dbopaa. B cKOGKM NOCTaBAEHBH 2JIEMEHTH, UrPAIOLIUe MEHbIIYIO POJIb.

He Bxoas B fgeTanbHoe paccMOTpeHHe M O0BbSACHEHUE 3THX Tao-
UL, S TOJLKO IMOAYEePKHY HECOMHEHHBIH, Pe3KO BbIpaXXeHHHH Na-
panienu3am B 000MX Ta0auuax Meway 3NeMEeHTAMH BepTUKANbLHBIX
CTONOL0B, @ MMEHHO: :

B yaibTpaoCHOBHBX (rAyOMHHHX) Marmax (u me-
TEoOpHUTax) B 0O6uEeM npeo6iaafgalT 3JIEMEHTH, IOCTPOEHHbIE T0-
TUNY 4Q, O4YeHb YCTOWYMBbIe, C HM3O0TONUYECKUM YUCIOM pABHLIM
HYJIIO MW 4YuCIy KpaTHOMY 4, He pacnajawolueca OT J[AeHCTBUS
a-Jiyyed B yCloBMsIX OnbiTOB Pe3epdopra.

1) K aToMy BONpoCy MH nepeijemM B Clefyiolleid raase.
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TABJMLA XIX (38).

Y/bTpaoCHOBHbIE MarMbl.

P ——— — —
. Hawmbonee

| ——

Bﬂa}“{{HE?ﬂ;E ~ BaXH. B n=>0 Fa-:':;a,n
FDaHHT. . nc:;?ji.a :{'.I'-{}- &q unu 4. qﬂalr“uh
' He He
(Li) (B) |
C [ SR
O | O Ne O Ne ‘
Mg Mg Mg
Si, P T (- |
S S S g =
3 Ar (AT)
| Ca Ca Ca :
| Ti Ti Ti \
A
| Cr Ct | Cr | |
Mn | -‘ | |
Fe Fe Fe |
| Co | |
Ni (N1) (Ni)
n | .

Takum oGpa3om, 6oJiee ri1y60Kue W, MOXeT ObiTb, TIyGMHHbIE
YacTU 3eMHO# KOpbl XapakKTepu3VIOTCS O6onbiueio YCTOWYMBOCTHLIO
BXOAAIWMX B HUX XUMWYECKMX 3JIEMEHTOB, K KaKOBOMY BbIBOAY Mbl
NpUILIIK M NOpM  TMNOACYETE KOJUMYECTBEHHBIX COOTHOWIEHUWA (CM.
taéanny XVIII). | '

B npoTHBOMOJIOKHOCTL YJAbTPAOCHOBHHM Mopoaam, KU CJabie Io-
P O b, CBsi3aHHble ¢ Oojiee IOBEPXHOCTHBIMM O000J0YKAMM 3€MHOM
KOpH, COfepXKaT B CBOEM COCTAaBe B 3HAYUTENLHOM KOJIWYEeCTBE
9JIEMEHTH MeéHee YCTOHuMBhIe, MOCTPOEHHbIe MO THMY 4 q + 3 (YacTbio
4 q + 2), uHorga Cnoco6GHLe pacnajaThbCs NpU  JEHCTBUM  a- Ayuyei.

Ecnu B3iTh 1O MNOPMAKY CHUCOK 3ME€MEHTOB Tvna 4 q+ 3, TO
NoJIy4aeTcsl MoJHass aHajloruss C TEMHU 3JJIEMEHTAapHLIMM Tenamu, KO-
TOpbi€ XapakKTepHs! AN TPAHUTHLIX NErMaTuTO3, Ha OCHOBE, OHAKO,
Si u 0.
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ITa KapTMHA 06OralleHus Hapy:HOW CHIMKATHON KOph Metee
YCTOHYMBLIMM IJIEMEHTaMu, no s3rmsfam Harkins'a, wm 6onee
CKJIOHHBIMK K pacCeuBaHHUIO, IO uAesM BepHaACKOT O, ele MoxeT
ObiTb NOMOJIHEHA TeM, YTO W HeyCTONYMBHE aTOMbl KoHua M e H-
AeNneeBCKOW TaGmuuw, T. €. pagHOaKTHUBHLE, MO MPEUMYyL[eCTBY
CBA3aHbl C MOPOAAMU KHMCJIBIMH.

OG6bACHeHHe 3TMX 3aKOHHOCTEHi He MOXeT ObTb ceiiyac gaHo:
OHO JIEXHUT B Gonee rayGOKuMX COOTHOLUEHUSIX MEXAY NPUPOAOID
4TOMOB M MX pacnpepnejieHHeM B MPUPOAE.

§ 19. Takum o6pa3om, Ha OCHOBaHWM MONYUEHHHX BbIILE JAHHBIX,
Mbl MOXEM HapuCoBaTb CJIEAVIOLLYID CXEMYy pachnpefeyieHus 3JeMeH-
TOB B 3€MHOH KOpe, MPUHUMAs C OAHOM CTOPOHB BO BHUMAaHHUE
OTAMYNE THXOOKEAHCKUX M aTJaHTU4YeCKMX Marm, ¢ Apyroit CTOpOHH
PasimMuMe B XMMUYECKOM COCTABE KUCABIX ¥ OCHOBHBIX MarM.

B 3Toii cxeme rpynmnsl 31eMEHTOB OTHOCSITCS K KiacCHPUKaLuUM
BJIEMEHTOB Ha CTp. 29, N0 OOJbLINMUM YEThIPEM IOJISM.

TABJIMLA XX.
CxemaTHyeckHi paspe3 yepe3 3eMHYI0 KOPY.
OJIEMEHTHl WHUJILHOTO MOJIS.

Pacific. Hg Atlantic.
\\ Ag, Bi, As
\ Zn, Pb - JJIEMEHTH 3€MHOM
Au, Cu MMOBEPXHOCTH.

[Ipeobraganue ane-
MEHTOB KWCJIOTo
nojs.

Sal S
NerMaTuTh C Sn

W, U

— Sal

[Ipeo6aapanue
3JIEMEHTOB OCH.
noJi.

Sima $2— — =, feee

Sima

/ [lpeobnananue 3ne-

MEHTOB YyJbTpa -
OCH. TOJiA.
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Ba BpemMeHu 3Ta CXeMa HaMeyaeT H3MEHEeHUst 3aKOHOMEpHOro
XapakTepa M MPUTOM B HECKONbKHUX HAIpasBlE€HUsiX. B TEpPBbie Teo-
JorMyecKue 2Moxy npeoodnafany marmMu pacific ¥ B 3HaYUTENLHOM
cTeneHu Marmbl Sal; B BUE APEBHMX TFPaHUTOB W I'DAHUTO -THEHWCOB
OHM HAM XOpOWIO U3BECTHH. M3 XuIbHBIX 3JIEMEHTOB, MOXHO [Iy-
MaTb BMeCTe co Spurr’om, 6rarogaps 3po3uM BEpXHUX 4acTei
JApeBHMX 00pa30BaHWM, COXPAHUIIUCL TOALKO OoJsiee riayOOKUe 4acTH,
yeM M OOBACHAETCA OOMIIME B HMUX 3J1E€MEHTOB TpaHWTHO -NerMaTu-
TOBOI0 TWMA, 30JI0Ta U MeJH.

[lo Mepe x0pga reoJiorMyecKoW MCTOPHMH NMPOLECCH MEePEMELANNCH
CJieBa HamnpaBO, B HOBejillee BpeMst MarmMbl aTJaHTUKW CTaau Iipe-
o6nagatb (6ojiee rnayGoKue), B JPYyruX MecTax 3po3Ms OOHaxuia
6onee riny6okue 30HB Nife paHee 3aCTHIBIIMX MACCUMBOB, a XUJIbHbIE
NPOLECCH TPETUYHON SNOXM TIpuHECAn € Co0010 METalib BHiliejie-
Xallux 30H XMUAbHOro nojs ¢ Zn, Pb u T. M.

TakoBa Ta cxema, KOTOpasi, COrjlacHO C HaGJIOAeHNsIMHU, B OCHOB-
HbIX yepTax OODBSCHSAET [/IaBHBIE 4YEepPThl TeO0JIOTUYECKMX OCOOEHHO-

cTeil 3eMHOW Kopel, Jlpyrve moAxofbl K peLieHui0 3TOr0 BONpPOCa
CM. HUXe.

§ 20. Pe3lomupyio BKpaTue OCHOBHBE YepTH pacnpepe-
JJeHUuss 3JIEeMEeHTOB Ha pa3HuX ray6uHax:

1. Habmopaetcsa COBEpPLIEHHO ONpefesieHHOoe U 3aKOHOMEepHoe
W3MEHEeHHe COCTaBa 3eMHOK KOpbl ¢ IIyOMHOIO.

2. C reOXMMMYECKON TOYKM 3peHMsl Mbl B Heil pa3jidvyaeM TpH
000JIOYKH 110 XapaKTepy arrperaTHoro COCTOsIHUS : aTMoCchepy
¢ npeo6ranaHueM ra3oB-—KUCJIOpoOAa U as30Ta, CHApocdepy
¢ npeo6iafaHueM KUCIOpOfa M BOAOPOAQ, U TBEPAYIO 3EMHYIO
KOpY —— MTOCHEpY.

3. Jiutocdepa penuTcss B CaMOM MNEpBOM CXeMaTHUYECKOM TIOA-
xofie Ha Tpu 30HH: Sal, Sima, Nife; npexacTaBuTeNieM NepPBOii
MOTYT SIBUTbCS TPaHUTH, mepexonHbie ¢opmbi K Nife obpa-
3YIOT NepUROTHUTHI. |

4. C yrayGnenuem uaeT yseauueHue anementos: Mg, Ca, Fe u Ti.

S. HapyHble 060704KY 10 CPABHEHHIO C Gonee rTyGOKMMHU OTIH-
HAIOTCA TPUCYTCTBUEM BJIEMEHTOB, AP0 KOTOpPHX MNOCTPOEHO
no Tuny 4 q+ 3, X0Td M B HMX BOOOLc Mpeo0/safaT 3Je-
MeHTH THna 4 q.
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6. C Touku 3peHusi COBPEeMEHHHX Teopuil CTPOeHUs aTOMa W ru-
note3 CapKHUHCa, nNpeobnajaHne B 3€MHOI Kope 4 g moka-
3HBaeT IperMMyLieCTBEHHOE pacnpn(:TpaHEHHE 9JIEMEHTOB
YCTOWUYUBLIX, AOJI'OBEYHHX, HEPA3pYLUIAEMbIX.

7. Tak Ha3piBaemble WENOYHHE MarmMbl aTAAHTUYECKOrO THIa
CBSI3aHbl C HECKOJIbKO OOJbLIMMM rJIyOMHaMH, 4YeM HM COOT-

BETCTBYIOUIHKE 1LUEJIO0OYHO3EMEJILHBIC.




IV. XuMHYECKH COCTaB LEHTPAJbHOrO saApa 3eMJH.

§ 21. [lonpexHeMy Halm 3HaHUSI O BHYTPEHHEM CTPOEHUM sapa
3eMJIM OCTalTCA 0e3 JOCTATOYHOrOo OCBELIeHHs, U, B TO BpeMs Kak
yCIliexXyu Halero NO3HaHHWA XWMUKM BCEJIEHHOW 3a NOCHeJHue rojbl
CHeja/u IUraHTCKue 1uary Bhepeld, 3HaHWE XUMUM S[pa NOUTH He
NOABMHYNOCHL Brepen (39).

Ceifyac HaM M3BEeCTHO, YTO YAeNbHBIH BeC BCEH 3eMJIM Mexay
5,5—5,9 u yTO B CpefHeM OH paBHSETCs 5,53, TOraa Kak yaenbHbii
BeC MOKpoBa OKOn0 2,8. Mbl 3Haem cCeiuac, 4TO LUEHTPaNbHbIE YacTH
10 CBOMM MeXaHWueCKMM CBOWCTBaAM JAOJMXKHL OTBeYaTb TBEPAbLIM
MeTaanaMm, ¥ 4YTO BHYTpPEHHEe 4Ap0 [0 CBOMM CBOMCTBaM TOXae-
cTBeHHO ¢ Tenamu TBepauimu (Johnston, 1915). Mu 3Haem, yTo
3eMIeTpAcCeHus Ha riyOuHe 1/, paguyca BCTpeyaloT NnepeMeHy B CBOH-
cTBe 000JI0YEeK, YTO MOAAEPXKMBAET MHEHUEe re0PU3UKOB, YTO BCIER
3a BHELUHEI0 KOpOW C YyIenbHbIM BecOM oOkono 2,8 — 3 cuepyer
CpedHuM ol YyHNenbHOro Beca 7,2 M f[anee — LEHTpPajJbHOE $Apo
C yAenbHbiM Becom 9,1. |

Mbl COBEPLIEHHO HE 3HAEM TeMIepaTypbl LEHTpaJbHLIX YacTeW,
6o mo Thiene onn kKoneGmoTtca mexay 2.000 u 8.000° C., no
Klaussmann'y pgocruraiT 182.000° Abs., a no pacyetam Lunn
makcumym 20.000° C.

MarduTHble CBOMCTBA 3€MJIM, Heé OTBeuvawllde CBOMCTBAM MOPOR
3€eMHOM IOBEPXHOCTH, BHCOKHU YyA€IbHHNW BeC W HEBO3MOXHOCTh,
cornacHo onntam [Neopusuuyeckoi JlaGopatopuum B BalMHrTOHE,
AONYCTUTh B rJIyOuMHaX CXaTWe TBEPAOro BelecTBa A0 TAKUX yelb-
HBHX BECOB, 3aCTaBJsieT HaC YCJHOBHO MNPUHUMATL [ 3EMHOro
agpa caeayioiee:

1. Sapo coctaBneHo u3 GoJiee TSXKEJIHX METanjoB, B YaCTHOCTH,

BEPOSTHO, U3 XeJNe3a U HUKKes.



44

2. ViaMeHeHue cocTtaBa 3eMHOM KOpH C TJIyOUMHOIO TOXE Npu-
BOAUT K BEpPOSITHOMY INpeo6iaagaHuio B rayouHax Fe, Mg, Ni.

3. Bce umewlumuecs AaHHHS TrOBOPST NPOTHUB AOMYILLEHHUS B Iiy-
6rHax 0Co60i pOJId CaMbiX TsKeabix MeTanioB MeHpaene-
€BCKOW CHUCTEMDI,

4. [lo oTHOweHHi0 K pagMOaKTHUBHLIM 3JIeMEHTaM BCe [aHHbLe
FOBOPAT OMNpEREIEHHO O NMOHMXKEHUM MX COASpPWKaHug C ray-
OMHOI0, 4 CpaBHeHUWe C METeOpUTaMK 3acCTaBisieT MPU3HATH
Hau0oJjiee BepOSITHHM B FAyGMHAX MONHOE MAM MOYTH INOJHOE
OTCYTCTBUE pagUOaKTUBHHLIX 3JIEMEHTOB. |

5. B rny6uHax Kak OyATO Ob Mnpeo6nanaloT SJEMEHThl THMa
ycTouyuBoro 4 g, T. €. HauboJiee YCTOHuUMBBHIE, Hepacnaaaio-
liMecss TUlbl BelecTsa.

6. BeposiTHO 6onbluoe CXOACTBO B COCTABE LEHTPaJbLHOrO sigpa
3eMJIM M JKele3HHX MeTeopuToB (cp. Daubrée, Baur).
7. Ha ocHoBaHuMHM HM3Yy4YeHUs ceiicMuueckux BonH K. Wegener
M Wiechert npusHaioTr Haub6ojiee BEpOATHLIM CYLIECTBO-

BaHME TpeX 30H:

Hapyxhaa (=Sal, Sima) go 1200 kM. C0 CKOPOCT. BOJIH MPOAOJIbHEX, OHCTPO
- pacTywuMu Ao 7 — 12 km/cek.

CpegHsaa (otu. Nife) . . go 2900 kM. ¢ AOBOJBHO MOCTOSH-
HbIMH cKopocTaMM 12 — 13 km/cek.

SAapo . . A0 UEHTpa C¢O0 CKOpOCT., 6HCTpPO
najalnuuMy ¥ BHOBb |
AOCTHUr a0 UMH 8 — 11 xm/cexk.

8. Viayuenue celiCMUYECKHMX BOJIH HE [AAET NOKa ACHOW KapTHHH
0 PU3NUECKOM COCTOSHUM LEHTPAlbHbLIX YaCTeH 3eMJIM, HO
HECOMHEHHO HaMe4YaeTCqd HeCKOJbKO TO4YeK, OTBEYalouIMX Obi-
CTPOMY M3MeHEeHMIO YNpPYTrdX CBOWCTB, a2 UMEHHO (OT IOBEpX-
HocTH). 120 Km.,, 1200 kM. "(MeHee OTYETJMBHIN CKauyoK),
2900 KMm. (O4YeHb pPE3KHH).

" TakoBw Te riaaBHeiiMeé BWBOJb, KOTOpPbie Mb C OOJLLUOK OCTO-
POXCHOCTbI0O MOXEeM CHeAaTb [0 OTHOLIEHUIO K LeHTPaJbHhM 4acTsaM
Hawed TlaHeTbl. ITH BHBOABL elje He JNO3BOJAIOT CIWTb B €AHHYIO
KapTUHY COCTaB 3eMHOH KOpH M LEeHTpPaJbHbIX 4YaCTel; K HUM Mbl
BEpHEMCs npu o6ued KOHUENMUH CTpPOEHHsI BCEro 3E€MHOro Liapa B
CNeUnanbHOl ase NMOCAe PacCMOTPEHUs MPUPOAbl M XapaKTepa Me-
TEOPUTOB, KOTOPHie NPOJAMBAIOT CBET, NPaBia TOJbKO INYyTEM aHao-
Ui, HA XUMHIO LIEHTPAAbHHX YacTeil HaHieil IJIAHETHI.




V. XuMHUYecKkHuil coCTaB METeoOpHUTOB.

«CpenHuii COCTAaB METEOPHTOR eCTh
CPeAHHA COCTAB 3eMIH». '

Yembepren u Carucbropu 1907.

§ 22. IlepexoauM Tenepb K W3YUYEHUI0 COCTaBa MeETEOPUTOB,
KOCMUYECKOE MPOMCXONKAEHME KOTODHX HECOMHEHHO, XOTS M He
yaaeTca A0 cuxX nmop G6Gojiee onpefeneHHO CBsi3aTb MX C ONpejesieH-
HHIM TUIIOM KOCMHueckux Ten (40). "’

MeTeopuThl 0BOJILHO PE€3KO pacnagaioTcs Ha [B€ IpyNnb: Ka-
MeHHble M xele3Hne. CocTaR 3TUX [ABYX TIPynn pe3KC pas3fnyeH
M MO3BOJSET MX paccMaTpuBaTh OTAEIbHO (41). XOTs B KOJJIEK-
UMUsiX OOLIYHO NpeolnafaioT KejJe3Hble. METEOPUTH, HO OLUGOYHO
CYUTAJIOCh, YTO OHM, €CIM W He npeoldiagaiT, TO HE YCTYyNnawT
yucay rnageHMd KameHHbX. OOHakKo, TakKoe MHeHUE OLIMOOYHO!
U OODBACHSAETCS TE€M, YTO XKEJE3Hble MeTEOPMTH JIerKO OGHapykKu-
BAIOTCSA, COOGMPAIOTCH YacTO HE3aBUCMMO OT TMafeHus U T. A.
Merrill B 1919 r. Ha OCHOBaHMM [ETA/NILHOIO U3YYEHUS BHSCHWUI,
YTO U3 HMELIMUXCA B COOpaHUIX XeJie3HHX METEOpPUTOB U3BECTHO
nvib 5% mapeHusi, me3ocuaepuToB 160/o, a2 KaMeHHHX 87%. Tlo-
3TOMY, yuuThiBasi CPEAHWI COCTaB BCe X MeTeOpUTOB, HEOGXOAMMO
6paTh OTHOLUIEHHE KaMEeHHBIX K MEeTaJ/IMYeCKUM HUKaK He Oonee,
yem 80 k 20. |

B meTeopHTax, HECMOTPST Ha BCe NMOMCKM, He HaiaeHn As, Sb,
Au, F, Sn, W, U, Zn, Ba, Sr, Zr; B ciefax o6uapyxenu Pt, Pd,
Jr, Ru, V (42).

CBuHen cHayajna OTBeprajicd, HO NOTOM Obl J0Ka3aH ¢ He-
COMHEHHOCTbIO; TOYHO TaKXe no3aHee ObJI N0KAa3aH pajul, npuyem
10 MOCNeAHWM MNAaHHBIM B KAMEHHHX METeOpUTaxX CONEPXaHue paus
PaBHSAETCS B cpeiHeM !/4+ 3eMHOTr0, 4 B X eJIe3HH X —IOYTH PABHO HYIIIO.

JIOOGONHTHH HEKOTOpbHE IMPaBUILHOCTH B COCTaBe METEOPHUTOB;
TaK, Hanp., 1o naHHbiM Crookes, XpoM Bcerga NMpUCYTCTBYET B Ka-
MEHHBX MeTeOopuTax H, Hao0OpOT, MOYTH BCerga OTCYTCPBYET B XKe-
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Jie3HbX. [Ipn BHMMATENbHLIX aHaIM3aX Mefp OOCHapYKMBAETCA BO
BCeX X¥EJIE3HBIX MeTeopuTax.

OueHb JIOOONbITEH COCTAaB GOJbUIMHCTBA XOHAPUTOB, HEOOGHIYANHHO
MIOBTOPSIOLIKX TaKoe coaepxaHue: Nife—9, Tpounuta—6, onusuHa—44,
6ponsnTta—30, onuroknaza—10, XxpoMUTa W OCTAIbHBIX—1.

Ta6auna XXI.
Cpennuii coctaB KaMeHHbIX MeTeOpPHTOB.

e = S —
——— e e —— - —a= J—

] TR

. |

T —

~ Merrill. -anrring{nn.
1915 | 19201y | 1011
........ 38 68 38,98 39,12 |
5w B 8 & 8 B 0,18 — 0,02 |
........ . e 0,02 |
........ 2,88 2,75 262 |
. B B =i = 0,38 ‘
20 2 poes g : 0,47 0,84 0,41
(XpomuT)
........ clneau — —
........ ; 1%,‘112 11,61 11,46
s o oo , 115
......... 0,07 } 1,32 0,05
........ 14,58 16,54 1613 |
0,48 — 0,21
........ 0,06 = o8
5 B0 W B B 2,42 1,77 231 |
GGl & s 22,67 23,03 2242
........ 0,29 0,56 0,18
. 0,87 0,95 0,81
........ 0,21 - 0,33 0,20
........ creanl — —
2 2 i 0,75 e 0,20
..... Loesl” ¢ 026 — 0,03
— 0,11 0,04
......... 1,80 1,85 1,98
......... 0,014 S =
o 015 | = 0,06 |
........ s 0,08 | — —
......... £ - — —
........ ? — — '
Cu, Sn u ap J f 0,02
£ .4 W 100,04 | 100,64 99,82

1) Mo Clarke. Data of Geochem. 1920 (IV Edit). Wash. p. 41.
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TABJULA XXII. TABJMLA XXIIIL.
CoCTaB XeNe3HbIX MeTeOpPHUTOB Cpenunfi COCTaB KaMeHHbIX MeTe-
Farrington’y (1911 e
o Tarsing Y ) u Nepeuncneno usz Merrill’s
[1. YnpeuHCKOMy (1919). (ctoné. Il Taén. XXI).
1919, | 1911. 'I
FE waogwuas 90,57 | 90,85
5] | P | 8,71 | 8,52
0 v 5w ow e 0,69 0,59
P owropg=rg | 022 0{,1?‘
| |
i S e & uE S W g I 0,16 0,04
[ J 011! 0,03
180 =555 «sf 006 o,ozl
VBF wn s i 0,06 0,01
Cymma . . . |100,58 100,23

CtonGen A (ta6n. XXIV cTp. 48) nonyyed Farringtonom,
fIPUHABIINM KOJIMYECTBO (BECOBOE) Xejle3HhX METEOPUTOB B 2,57 pa3a
60Jibilie KaMEHHbIX; MI0O3TOMY B €r0 MoACYeT OKOHYATEIbHOrO CO-
CTaBsa BOwIEa cTOnOew Tabauun XXIl ¢ KoapPuiiMeHTOM HECKOJILKO
601bIlIMM, Yem 2,5, yTO 3HauYWTenLHo mnoBbickio Fe u Ni.

CornacHO BHILIECKA3aHHOMY M COrjacHoO [JaHHHM Lieaoro psaja
aBTopoB, s coueran tabmuuel XXI uw XXIII Takum o6pa3om, 4To
{IDUHSAJT XKEIe3Hble MeTeOopuTH ¢ Koadduuuentom 0,25.

OTrciona MH nonyuyaem CHeAyOLUN NOPANOK CONEpXaHus 3he-
MEHTOB B MeTEopuTax (1o Becy):

o - Wahl’n: Fe, O, Si, Mg, Al, Ca, Ni, Na, S, K, Co, P, C, H.
(1910) 90%  :... Kaxg. no 19o..:

1o Farrington’y: Fe, O, Ni, Si, Mg, S, Ca, Co, Al, Na, P, Cr, K, C, Mn.
1o —m51n SRS ‘

o _Pepcmany: Fe, O, Si, Mg, Ni, S, Al, Ca,Na, Mn, Cr, Co, K, P,(C,Cu).
(1922) - :




TABJIMLIA  XXIV.
Cpenunfi cocTaB BceX METEOPHTOB (MO Becy).

B. |
[lo Farrington’y. [lo ®epcmamny. |
1911 1922
- P 72,06 37,90
s s 8 =@ s o 505 3 10,10 28,78
Mie e aw o8 w5 e s 6,50 2,66 |
< S S R 5,20 14,61 ¢
M =500 008 0 00 8 3,80 - 11
L T T 0,49 1,49 |
8 % &3 L8 E 4z 0,46 1,00
G o s = o oo - 0,44 0,21
Bl s omanss nss 0,39 1,16
Ma o ca s & o vy 0,17 0,56
B o e i B e . 0,14 0,12
L ss iws 8% mEs 0,09 0,29
R cvoinsadmns 0,04 0,21
o 0,04 0,01
ME e o w8 on w a 0,03 0,34
OcT. 2neM. « . . . . . . 0,05 0,01

Ecim mp nepeurcnum uudpo ctonbua B tabnuub XXIV Ha yucno
aTOMOB, KaK 3TO ObLIJI0 MHOI TNPHHATO IMpm BHPAXKEHUM COCTaBa
3eMHOM KOpDH, TO MOJYuYMM clefyiowme Uudphi:

TABJIMLA XXV (43).
CocTtaB MeTEeOpHTOB M0 YHCIY ATOMOB.
(Mo cton6uy B taéa. XXIV).

e _P'
s T e

— e

O..... 4915 (53,16) N & 5 5 » 0,66

Fe .. . . 18,554 (12,79) Mn ... . . 0,17

- 14,11 (15,35) Bs o 0,15

Mg . ... 1248(1315)  Cr .. .. 0,15 |
& oA 1,26 (1,46) P..... 0,10
Ni..... 123 CO o » 0,10
Al. . ... 117 C. s . 002

Ca o 5o 0,68

Cymma . 99,97
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e

OTKyna Mbl yCTaHaBiuBaeM IMOpPSANOK MO 06beMy (YHCIY aTOMOB):
Q, Fe, 5i, Mg, S, M, Al, Ca, Na, Mn, K, Cr, P, Co, C,

STOT TNOPSIAOK CPAaBHUTENbHO Majlo OTAHYAaeTCs OT TNOpsARKa,
NPUHATOrO0 HaMM Ha cTp. 47
Ecny Mb pa3oObem 3JIEMEHTH 10 AeKafaM, TO NOJYYHM:

TABJMLA XXVI.

—————

[To Becy

LFe, O,SL,Mg. «» v v v v e e e e e e  =92,40

WL S AL CR . o o o 5 50 2 6w 25 & 5 = 6,31
| e = 1,73
BE TR s oo @ 8 ow 5e 6 e @ 6 = 0,02

e Ty
[To uucny aTomoB. m

B e Db — 04,28
== 386
= AN |
------- =¥ (okoso 0,05) “

I
|
\
i
?
i

§ 23. llogBeaeM HEKOTOpbIE UTOrM OTHOCHMTE/IBLHO COCTaBa Me-
TEOPUTOB

1. MeTeopuTh COCTOAT U3 HEOOJLUIOT0 YUC/Ia 3SNEMEHTOB C
O4Y€Hb OOJbLIMMU OTHOCUTENbHO KOJIMYECTBAMMU.

2. Haubonpllee 3HauyeHue (110 yuCiay AaTOMOB) WMEKT IMEpBHE
7 anementoB (O, Fe, Si, Mg, S, Ni, Al), Ha KOTOpLI€ NPUXOAUTCA
97,949/o. '

3. B mereopuTax rjiaBHO€ 3HAYEHWE INPUHAJICKHUT IJJIEMEHTAM
CpedHUX aTOMHbIX BecoB (Mexay 16 u 59), NOpPIAKOBHX YHCEN
Mexay 8 u 28, C ManbiMu U3OTONMUYECKUMMU YUCTAMU.

4. Kpynnasi aHanoruss ¢ COCTaBOM 3e€MHOH KOpbl 3aKo4aeTcs
B TOM, YTO B TOW M Apyroi 00JaCTU pacrnpoCTpaHE€HHOCTb 3JIEMEH-
TOB pe3KQ oOpuiBaeTcs Ha 28 -29 Homepe, u pajtee CIEAYIOT YXKe
BJIEMEHTHl BeCbMa MaJlorQ 3HauyeHusd.
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TABJIMLA XXVIIL

(Ilo gucny atomos).

= e rre—wr

Atomt. Bec | Ilop. wucno | Usor. uner.| T
A | M (o3zenes). | n ‘
o 16 8 0 4q
Fe . | ] 55,86 | 26 2 4q (1 u3.)
Sl ‘ 283 | 14 0,1 4q, (49 +1) |
Mg . 2432 | 12 | 0,1,2 |4q,(49+1),(49+2)]
| 2 E i'
S . . \ 20 | 16 | O 4q
Ni.. ¢ IL 58,68 | 28 254 4912, 4q
Al. l 271 | 13 1 4q+3
Ca . ) 40,07 | 20 0 4q |
Na . 230 11 | 1 4q 4+ 3
Mn . 54,903 25 > 4q 4-3
K .. }IL 39,10 19 1 4q+3, (4q4+ 1)
or . | 52 24 4 4q
B 31,04 15 1 4q 4-3
Co . 58,97 27 | 5 4q 43
1

5. B npOTUBOMONIOXHOCTL HApyXHOW 4acTH 3eMHOM KOpPb OTCYT-
CTBYIOT 3JIEMEHTH Oonee Jerkue, TaK YTO HAUMeHbLUIMH aTOMHbi
BeC B HepBhHIX 14 2JIeMeHTaX NpUHAMJIEXHT Kucaopoay — 16.

6. CocTaB MeTEOpPUTOB BeCbMa OJHOPOAEH IO THMY, U B HEM
NpeACTABIEHa TPyMNNa 3JIEMEHTOB TNaBHHIM 06pa3om 3 —4 Majioro
paga MeHaeneeBCKOM TabJulbl.

7. 3HaUUTeJIbHOE CXOACTBO HAOJIOAAeTCS MeEXOy CpeaHUuM
COCTAaBOM METEOPUTOB U CpPeAHUM COCTAaBOM O00jee TNyOMHHHIX
MOpOA (OCHOBHBIX).

8. BecbMa XapaKTepHbiM /Isi METEOPUTOB SBJISETCA mnpeolda-
JlaHMe B HUX D3JIeMEHTOB Tuna 4, NOJYUHEHHYIO pOJb WrpaeT
Tun 4q- 3.

9. MeTeopuTh, B OO6ueM, KaK M0 XapaKTepy CBOMX DJIEMEHTOB,
TaK M 1O THIMy CTPOeHUs] aTOMOB, COBEpILUEHHO TOXAECTBEHHM
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C 2JIeMeHTaMyu HauoboJiee TrJyOOKMX 30H 3eMHOi KOpH H, M0 BCeil
BEPOATHOCTH, euje OJIMXKEe OTBEYaloT COCTaBYy LEHTpPaJbHbIX yacTtei
Hallei MnnaHeTHl.

10. B npoTvBONOJOXHOCTb HAEsIM [IMK KEpPHHTa ¥ HEKOTODHIX
APYruX, pPe3KO OTAENSIBIINX KaAMEHHHE METEeOPUTH OT MeTaJLIMYeCcKuX
10 UX MPOUCXOXJIEHUIO, Prior gpokasan o6IIHOCTh MArMaTHUYeCKOro
NPOUCXOXKACHUS U TeX, ¥ APYrux (42).

11. HecmoTpa Ha MONHYI0O HEBBIICHEHHOCTb KOCMMYECKOro npo-
UCXOXEeHUST MeTEeOPUTOB, Haubojee BEPOATHLIM SIBJIAETCH MJIM CBS3b
ux ¢ acrepoupamm (Daubrée, Tschermak, Suess), unn xe,
4yTo Gonee BeposATHO (Faye u OGONbIWIMHCTBO aCTPOHOMOB), —
C KOMeTaMHu. o gl

12. YCIOBHS KDUCTaJIM3aUMM ME30CHIEPUTOB M NanacCHTOB
3acTaBlgeT AyMaTb, UTO OHU 06pa30BaduCh HA TejJaX B YCIOBUSIX
BeCcbMa cJ1aboro MUPOBOTO TSATOTEHUS.

13. MeTeopuTsl = He OOHAPYXWBAIOT HUKAKUX  BJIEMEHTOB,
He CBOMCTBEHHHIX 3€MIe.




VI. llpuyunbl pacnpepesieHdsi XMUMHYECKHX 3JIEMEHTOB
B 3€MHOH Kope.

‘TeopHH KOCMOXHMHYECKOrO H (PH3UKOXHMHYECKOI0 XapakTepa.

«Xumusi ¥ Qu3MKa AOMKHB OTBE-
THTb HA MpoOAEMH ~NPOUCXOXKACHHUS
3JIeMEHTOB, MUHEPAJIOTHA [0XHA MOA-
6vpaTbh QaKThl M KPHTHYECKH MX MpPO-

CMATPHBATDL».
Hurrau 1921.

§ 24. CoBepiueHHO NMOHSTHO, UYTO OAHOBPEMEHHO C BhisICHEHHEM
BONIpPOC2 O COCTaBe 3€MHOW KOPH M OJHOBPEMEHHO C H3YyYyeHUemM
METEOPMTOB BO3HUKAJU MOMNBITKK OO0BSCHUTL CYILUECTBYIOL[HHE Xu-
MUYeCKHi TIOpPSAOK pacnpeneneHus 3JIEMEHTOB Ha Haluel IjiaHeTe,

4aCcTO BHXO0AS JAajleK0 3a rpaHuubl QaKTUYeCKOro maTtepuana
H, K COXaJICHUIO, Tepsiscb B AeOpPsAX HayuHoM aHTa3uHu, KOCMOro-
HUU ¥ HaTypduaocodum.

flocne Toro kak B 1817 r. Dobereiner pnepBge HaMeTus
npeobnagaHue B 3eMHONW Kope 3JEMEHTOB C MajJbiMHU ATOMHBIMU
B€CAMMW, Mbl nepeoe O0Jjiee CTPOHOE KU3JI0KeHHe ‘OCHOBHHIX NMpo6Jem
'XMMWYECKOr0 COCTaBa 3eMJU BCTPEe4YaeM B 3HAMEHUTOM Memyape
Elie-de-Beaumont (44). Yxe 31ecb Hameualacb B HesICHOM
dopme uaess OODBACHEHUS COCTaBa, CBAA3aHHaAsi C NpefCcTaBleHUEM
0 3NeKTPUYeCKUX TOKaxX C BO3HMKAKWMM OT HUX Iepepacnpepene-
HUEM 3JIEMEHTOB B ryOuHax.

3HAUMTEeNLHO T03[Hee, TOJbKO B KOHLe XIX Beka, nmony4ymia
60JbllIOoe pa3BUTHE psi HMAEH O TMpeBpalleHWU IIEMEHTOB M MX IO-
CTeeHHON 3BOJIIOLIMKM HA KOCMUYECKHMX Tenax. OTU HIeU HOCHIIH
YaCTbl0 YMCTO COEKYNATHBHBIA XapakTep, HO, BbBUHYTble TAKMMH
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KpynHbBIMM aBTOpUTEeTaMH, KaKk Crookes, Lockyer wim H. Mo-
po30B (45), OHM Hawnu ceGe MNO3[HEE KPYNHYIO NOANEPKKY
B SIBI€HUAX PAAMOAKTHBHOrO pachafga U HbiHE BO3POXAAITCA YXKe
Ha OCHOBE (PAKTHYECKHMX 3aBOE€BAaHWi{ COBpeMEHHOW (QU3MKH.

Korpa ¢ 1889 r. Hayanocb HOBOe TeueHUWE B BONPOCAX XUMHUH
3eMHOM KOopbl ¥ Clarke nomoxun Hayano TOYHOMY KOJIMYECTBEH-
HOMY TIIOACYeTY, OJHOBPEMEHHO C 3TUM MM Xe Oblia BblCKa3aHa
uaes, 4YTO pa3nMyHOe paclnpoCTpaHeHue OTAe/IbHEX 3JIEMEHTOB
AOMKHO ObiTb CBSI3aHO C BONPOCOM 00 UX MEPBHYHOM reHe3uce (46);
OHAKO, CaM OH CKOpPO OCTaBWJI B CTOPOHE BOMNPOCH OGBSICHEHUS
HaWeHHbIX UM UMPPOBBHIX JAHHBIX U MOCBATUI Ce0st yay4lUIeHHIO
U YTOYHEHHWIO CPeAHMX YUCeNl pacnpOCTPaHEHHOCTH OTAENbHBIX e
MEHTOB. _

HoBoe TeueHne Obu0 BHABMHYTO De-Launay (47), KOTOpH K
B psiie pa6oOT MOJOXHWJ HA4yalo HOBBIM WAESAM PacnpoCTpaHEeHUs
3JIeMEHTOB, 3TUM UAEsAM IOAYMHMII CBOM B3IJsiflbl HAa MeTauioreHe3
3eMHOM KOpH M Jan HaCTOJbKO CTPOHHOE M TMOJIHOE H3JN0XKeHue
CBOMX MAEH, HECKONIbKO KOCMOTrOHMYECKOrO XapaKTepa, HTO Ha
MHOrQ JIET HABMIICA BJIaCTUTENIEM [OYM M PYKOBOAUTENEM LEJOH
IIKOJH IeoJyiorop M reoxumMudkoB. OcTaBasiCh B pamkax KaHTo-
JlannacoBCKOUW Teopuu, De-Launay cBg3an pacnpoctpaHe-
HUe 3JIEMEHTOB M pacnpejeseHue MX Ha pas3HbiX PACCTOAHUAX OT
LIeHTpPa OXJaXAalouleicss TYMaHHOCTH, OOpaTHHX BeJWuYUHE YAeJNb-
HBIX BeCOB, OJlarogapsi YeMy B HapyXHbIX YacTdX 3eMHOH KOpH
MOJyYMInuCh OO0JOYKM M3 Gojlee NEerkuxX 3JEMEHTOB, TOrAa Kak
C rayOMHOI0 HamMeyanoch npeobnagaHue 0o0Jiee TAXKENHIX.

JTa OYeHb U3sdLiHAs M XOpollo pa3pab0oTaHHas ufjess OCTaBa-
nack o 1916 r. eAuMHCTBEHHOIO Xopouleww paboyeld TrUNoTe30I0,
M Ha ee QoOHe Ohyia IpoAenaHa orpomHasi paboTa U3Y4YeHUs1 PYRHBLIX
MeCTOPOXAECHUNA M BHISIBJEHUS pPsiia T€OXUMWYECKUX 3aKOHHOCTEM.

Mexxay TeM MCNOABOJL HaMeuajucb M ApPYrué nyTu 0O0bsiCHe-
HUA KOJNMYECTBEHHOI0 COCTaBa 3€MHOW KOpHl B CBA3M C BONpPOCaAMH
YUCTO XMMU4YECKOro xapakrepa. Euie B 1884 r, Obsa noameyeHa
T. Carnelley HekoTOpas CBsI3b MeEXAY SJIEMEHTAMH B 3eMHOM
Kope M ¥X MOJIOXKEHMEM B 4YETHBIX WM HEYeTHHX psagax MeHpe-
neBckoi Tabmuubl. K aTtumM Bompocam BepHyacs nosgHee O ddo
(1914 r.), Weddels (1914 r.) u aBTOp HACTOsWEH CTATbU
A. depcman (1921 r.) (48). Bce aTu BONPOCH BHOBL NMpUOIMAKA-
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JUChb K CTapoi Maee O CBA3U pacnpOCTPaHEHHOCTU 3JIEMEHTOB He
TOJLKO C MX noJiodKesueM B MeHjgeineeBckoit Tabiule, HO U CO
CTPOeHHeM CaMuMX arOMOB, TUINOM MX CTPYKTYp M MX reHeTuue-
CKOH cBsizu. Te mpoONeMH HMHTerpauuu W JAe3UWHTErpauuu MaTepuu,
KoTopble B o606umenunsix Kpykca u JJoKaiepa Kasaiuch JUUb
HHTYMTUMBHBIMM [OrajKamu, NpespaTUAUCh B peajibHble KapTHHH CO-
BEpILEHHO OfpelesieHHOM CBA3W, W, €Cau ewe ojHu, noaodHo
Schmidty (1917 — 1918 rr.), npuaepXUBanuCh MieH MHTErpaLuu
MaTepuu B 3BONIOLMOHHOM NOpPsSAKe CTPOUTEALCTBA, TO B KJACCHU-
YeCKHX OTHbIHE, XOTS MW HECKOJLKO CMenbhXx, pa6otax Har-
kins'a (1916 — 1921 rr.), eume G6osee ¢GaHTACTHYECKUX JaHHBIX
Loring’a u B OCTOPOXHBIX, HO Giectsaiiux o6oOliueHusx He pH-
cta (1921 r.) n Appenuyca (1922 r.) o3HayesHHe NpoGJEeMH
MONYYUIH COBEPIUEHHO HOBOE M OCMHICAEHHOE TeueHue (49).

OTHbiHE 5Ta MAes WHPOKO pasauiacb B 00JaCTA TEOXUMUH,
M HOBHlE ujaeu CTpoeHus aTomoB vy 3omMmmepdenbaa, dassHca,
MejiTHep, Pe3epdoprna u FapKkuHcCca HaAMETUIM HOBLIH
NyTh K pa3peuieHuio Takux npolsieM, KOTOpble paHblue, Ka3aJioCh,
NeXanu eije 3a nNpeaenaMu TOUYHOTO 3HaHMUS.

Takum 006pa3oM, HA OCHOBAHMM CKa3aHHOrO, MbH HHMXE OCTaHO-
BUMCS Ha CHeAYIOUWMX ABYX OCHOBHHX MYTAX MCTOPHYECKOH MBICIH:

1. Vgpen KOCMOroHHYeCKOro .pacnpefesieHusas aTOMOB 3JIeMEeHTOB.

2. Wipen reHeTH4eCKOTO pachpejesieHUsi 3JeMEeHTOB.

B nanbHeiilneM s HameépeH COBEpII&HHO OOBEKTHBHO WU3JIO0XHUThH
B3[JISADl HA STH. BOINPOCH Y Pa3HbIX Y4Y€HbIX, NPUBOAA M BCTpeyae-
Mble MMM 3aTpyAHeHMs U Hecornacuda. JIM4HO CBOIO MACID st U3NOXKY
6onee geranbHO B OAHOW M3 CHegylOLIMX TjaB, MpHYEeM oOmpee-
JIEHHO CYMTal0 HYXHHM C CaMOro Havaja BHCKa3aTb CBOI0 TOYKY
3peHus.

CoBpeME&HHOE pacnpejejleHue 3J1€MEHTOB B NPOCTPaHCTBE MHUPO-
3[aHYs BHI3HIBAETCS COYETAHHUEM TpeX NPUPOAHLIX (QAKTOPOB:
1) saBnenuit 06pa30BaHMs ¥ MNpPeOOPa30BAHUS 3IEMEHTOB BO
BPEMEHH ;

2) SBJIGHWA pacnpejiejieHus yxe TOTOBHX aTOMOB 3JIeMEHTOB
B NPOCTPAHCTBE MOJ BAUSHUEM KOCMHMYECKUX TMPUMYMH (TArOTEHME,
CBETOBOE [aBJIEHNE, U3NyueHne U Ap.);

3) aBneHuid (GU3UKO-XUMHYECKOr0 M XMMUUECKOro nepepacnpe-
ReJIeHUS TIpyIi aTOMOB M MOJEKYIL. -



25

HaGnogaemMoe HaMu pacnpepeneéHue He saABlinseTcCH
CTALWOHAPHB M. OHO M3MEHSieTCsds BO BpPEMEHH NOJ
BIMSAHUEM TE€X XK€ TpeX OCHOBHBX Tpynn MUPOBHX
GakKTOpOB.

M3 cKa3aHHOrO SIBCTBYET, UYTO TOJbKO 3aKOHOMEpHOE COoYeTa-
HHEe TpeX MNPUYMH — aTOMUCTHUYECKOH, KOCMMYEeCKOW U (PU3UKO-XU-
MHYECKOM MOXeT OOBACHUTh CTpPOeHHe KaK Haulleil 3eM/iM, Tak
M BCEro MUPO3JAHUs.

[TepBas nmpuyMHa CBsi3aHA CO CTPOEHMEM siipa — 3TO MHTpa-
ATOMHasl NpUYMHA; KOCMHYeCKas — CBsI3aHa C (PU3UYECKHMHU CBOii-
CTBaM# (CaMOro artoma, a XUMHYecKass —C €ro XHMHYECKHMH
S9JIEKTPOHAMM M C TIpPyMmIMpOBKOID AaTOMOB B ,MONEKYJIb“ U KpH-
CTalnsl,

Takum o6pa3om BCA COBOKYMHOCTb YacTed aToMa BIUSET Ha
€ro pacnpepesieHue 1),

1 OTpenbHO W3M0XKY MAEU pacnpepeleHus 3JeMEeHTOB B 3€MHOM
KOpe Ha OCHOBAaHWM [AaHHBIX acTpodu3nyecKkux U PU3NKOXUMUYE-
CKUX TaK, KaK OHM BhIPUCOBHLIBAOTCS HNpPU COBPEMEHHOM 0030pe
Pa3JIMYHBIX TEOPUM U MAel MO0 3TOMY BOMNpOCY, a 3aTeM. NOCBALNY
OT/EJIbHYIO TjIaBy 0030py CBA3M MEXAy pacnpefeyieHuemM XuUMUue-
CKMX 3JIEMEHTOB, XapakTepoM HMX aTOMOB M MeHjeneesckol Ta-
OnuLen.

K nepeoimM mnpexjae Bcero OTHocstca uaed De-Launay, V. M.
Goldschmidta u Priora, K KpaTKOMY H3JI0XEHUI0O KOTOPHX
1 W IEepexoxy. '

§ 25. Upnewn [le-Jlous (47).

Vpes cBsi3¥ pacnpefiejieHUs SNeMEHTOB C liePBUYHLIM MX pacnpe-
nejieHueM BO BpeMsi QOPMMpOBAHMS KOCMMYECKOro Tena He MOorjia
He MPHWTH B rOJIOBY IIpHM CaMOW NEPBOH KOHLUENUWH CTPOeHuss BH-
gumoro mupa. I[loatomy HeyauBuTensHo, yTO eufe JleMOKDHT
rOBOPUI, UTO «NpHU OOpa30BAHWUM 3EeMIM TAKENble aTOMH (RO ero
MHEHNIO ¥ caMble GOjbluMe) AOKHB GbUTM COOPATbCS B CEpPEAMHE,
a JIerKue CHapyXH, riie OHM BXOQJAT B OOLleHHE» C HAapyXHbIM Ny-

CTHIM NPOCTPAHCTBOM. OJTa MJed Jexajda B OCHOBE M KOHLENUHUU

1) 3aKOHHOCTH MépepacnpeacieHua 3JeMeHTOB B KOCMoce nojpoOHee onu-
caHn MHow BO raaee Xl
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KaunTta-Jlannaca, B KOTOpPOH KOHUEHTPUDOBAHHE 3/ieMEHTOB
B TYMAaHHOCTAX KaK pa3 MOAUMHANOCH 3TOMY NPUHUMNY, CBA33H-
HOMY C AeiCTBMEM HbIOTOHOBCKMX Ccul. [loCTeMmeHHO pociaa ¥ Kpu-
cTa/yin3oBanacb 3Ta upaes Bo ¢$paHuy3CKoil LIKOJIE IMeonoroB U ye-
pe3 De-la-Béche u Elie-de-Beaumont OHa mOCTeNneHHO Bhi-
JIUNach B UENbHYI0O M CTPOHHYI0O CUCTemy Ha mopore XX Beka y
De-Launay.

Ero OCHOBHOE IIOJIOXEHMWe TJIACHI0 TakK: <«B ellle pacKaneHHOM
3emye 10 00pas3oBaHMA -TBEPAOH KOpPH XHMHUYECKHE 3JIeMeHThbl OT-
JeJUNUCh OT LEeHTpa Ha pacCcTOosHusl, 0o6paTHO IPONOPLMOHAJIbHHIE
aTOMHOMY Becy ([IO3[HEE OH BHOCHUT MOMPaBKYy — YAEJbHOMY BeCY),
KaKk eciu Obl AMCCOUMUPOBAHHBLIE ATOMbl, BHE BCAKMX COEAMHEHWH
U NIpU BeCbMa BLICOKMX Temnepatypax, ObJIM HOAYUHEHB WCKNIO-
YUTEJbHO JNEeHCTBUIO MHDOBOTO TATOTEHUS W LIEHTPOOEWHOM CHIIbL.

[TocnepoBaTenbHo pa36upast 10J 3TUM YIrJOM 3peHHsl COCTas
3eMHOM KOpBl ¥ MAS OT HapyXHbHX 0060j04€K K Oojiee TIyOOKUM
30HAM 3E€MHOI KOpB, OH HamMeyaeT OTaenbHble TAYOMHHBIE 30HH
npeoGJiafilaHUsl 3NE€MEHTOB COOTBETCTBEHHO  ClleaylolUM CeMHU
rpynnam: . |

. [lepBuynasi atmocdepa: H.

[I. Atmocdepa: O, N, (A, Ne).

[1I. Kpemnesas kopa: Si, Al, Na, K, (Li, Be), Mg, Ca, (Ba, Sr)
IV. Munepamusaropsi: Cl, S, P, (B. F), C.

V. OcHoBHble BhigeneHuss rany6un: Fe, Mn, Ni, Co, Cr, Ti, V.
VI. Kunnl, cea3aHuue ¢ tunom V: Cu.

VIl. Pypunie xunui: Zn u Pb, Sbu Ag, Hg, Bi, W, Au, U u Ra,

CpaBHuBast 3Ty NOCNEJOBATENbHOCTL ¢ ATOMHbBIMM Becamu, D e-
Launay HaxOAuT HECOMHEHHYI0 Napannenu3auuio B O3HAUYEHHBIX
psilaX U NOBHILUEHUE aTOMHOro Beca C ray6uHow. [logpoGHO oTme-
yas BCE-OTKJIOHEHHMS OT O3HA4YE€HHOro 3aKoHa, OH OODBACHSAET HX
BTOPUYHBIM, YMCTO TFEOXMMMYECKMM MNepeHOCOM.

JTa uaes y Hero coueraercd ¢ OOLMMHU KOCMOrOHHYECKHMMH CO-
o6paxeHusimu. [lo De-Launay aTomn 3/7i€MeHTOB 00pa30BanucCh
B rOTOBOM BHJie eule A0 WX KOHJeHcauuu 8 IJIAaHETApHYID TyMaH-
HOCTb, B OTHEHHO-XUAKYI0 KocMuyeckyio a3y pacnpepenuiuch
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N0 CBOEMy YAenbHOMY BECYy M, OCTaBHB pacKaNeHHyi0 Maccy
B LEHTpPE C TAXeNbMU DJIEMEHTaMH, 06pa30BaNu HapPYXHYIO KOpY-
OKa/MHYy, 00pa30BaHHYI0 OKMCIIEHWeM ra3aMu IIIAKOBHX HaKOIIe-
HUK noBepxHocTH siapa. C 3TOro MoOMeHTa Hayajlach reoJioruyeckas
UCTOPUS TMeperpynnupoBKM 3JIEMEHTOB M MX AajbHeilllee MepeHa-
KOIlJIeHWe W paccessHWe CUlaMM YUCTO XMMHYeCKOro xapakTrepa.

TakoBbsi OCHOBHHIE YepTH 3TOW TEOPUH, HEOOHYAWHO H3sIWHOH
M 4yacTUYHO OTBEeYaiolyeil HalbmoaaeMblM QakKTaMm. ;

BolluenpruBeaeHHas rpynnMpoBKa, ¢ OHOW CTOPOHbDI, ClIeAyeT JeW-
CTBUTENbHOMY YBEJMUYEHMIO 3JIEMEHTOB C TIJIYOMHOIO, 2 C fApyrow
HECOMHeHHO MO CBOeMy NOpsAKY HanomuHaeT Tabnuuy Knepka
M ©O0XTa pacnpoCTPaHEHHOCTU 3JIEMEHTOB B 3€MHOW Kope. [lpu
atom Il rpynna Hameyaer coGoilo Bmecte ¢ IV rpynnb rpa-
HUTHBIX, KHCIBIX TM0OpojA, 00pa3ylliux 30HY Sal, camu MUHe-
panusatops IV rpynnbl HepeikKo XapakTepu3yioT C060I0 IOBe-
HUNbHbBIE BOAB M BYJKaHMYECKMe 3MaHauud 3TUX XKe TIOPOoA;
rpynna V siBHO xapaktepudyeT Nife, Torgpa Kak Gonee penkue
TAXENble MeTall/ibl, CBA3aHHBE C XWIbHHMH MECTOPOXKIAEHUSMHU,
OTHOCATCH K rpynne VII. | ;

Ewe Gosbliee cxoacTso mexay Taoauuerd Jle-JIOH3 U aaHHBIMU
Knepka u ®oxTa nonydaercsd, eCId Mbl [PUMEM BO BHUMAaHUE
mou nepecuyetrsl (1912 r.) Ha 4YuCiaO aTOMOB: Npv 3TOM Oojlee jer-
KWe 3JIEMEHTH 3aHuMaloT O60Jiee BbHICOKOE MOJIOXEeHHe B Talbiule,
Oonee Taxenbie — 6ojee HU3KOe, Oarofaps uyemy Tabnuua eile
60jiee HAMNOMHHAET NMOPSAOK aTOMHBLIX BECOB WIM, BepHee, Yielb-
HbIX BeCOB. '

Cam De-Launay ormeyan cnaGbie Mecra CBOEro conocrasie-
HUS, TIpUuYeM, OAHaKo, NMOAYEPKHBaJ, YTO 3PYNTHUBHHE U THAPOTEp-
MalbHbI€ POLIECCH BbIHEC/JW B MOBEPXHOCTHHIE 30HH 3€MHOW KOpHI
YyacTh TJIyOMHHBIX BIEMEHTOB, YEM HapyLIuIuM [PaBUIbHOCTL Iep-
BUUHBIX COOTHOLIEeHui, [102TOMY B HEKOTOPBIX CAydasiX 3SJIeMEHTH
30H He BMOJIHE OTBEYalOT DNEeMEeHTaM COOTBETCTBEHHbX rpynm De-
Launay, u MHOrMe U3 HuX, KaKk Ba wiu Fe, HoMmxHB 6HTH NOHHU-
XeHbl IIpy TAKOM COMOCTABJIEHUH,

Takyio He TeopeTHyeCKylo, a OTBeYaloWYyi0 I[PUPOAHEIM YCIIO-
Busim Talnkuy pucyer De-Launay B ciaepaywoluem BHAe, npuyem
YaCTUMYHO sl CTPOMHOCTH INPUHYXKMAEH CAeflaTt PSR COBEPUWIEHHO
HenmpueMieMuX U O4YeHb (PAHTACTHYECKUX [ONYILUEHU:
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Ta6auua anemenToB no Jle-Jlonoa.

r - — —
—

Bucwue cnou atmocdepn . . . .| H, He
ATHMOCHEDPA « » = = » = =+ = = =) N
MeTannouan, «ofneryapoujue Buje-
nexus Metaymos» . . . .| F,CL B, J, S, Se, Te, C, B
+ kucnopop. . . . .| P,V
-+ cepa . . ... .| Bi Mo, As, Sb
CunukaTHasi kopa.. . . . - . . .| Si, Ti, Zr, Sn, Nb, Ta, U, W

K, Na, Li, Cs, Pb, Ca, Ba, Sr, Mg, |
Be, peakue 3eman, Al, Cr, Fe, Mn |
MeTanabl NpOMEXYTOYHBIE . . |, Ni, Co ‘ '
Cepnuctue Metanns. . . . . . .| Cu, Zn, Cd, Pb, Ag, Hg
[TepBuynnie meTanns (camopopuue). | Pl, Au

HeT HMKaKoro COMHEHHMSI, UYTO Npu BCed CBoeil 3aMaHUMBOCTHU
3Ta TeOopus JUllb YAaCTUUYHO OCBellaeT 3aKOHHOCTHM COCTaBa 3€MHOMH
KOpH W BMECTE€ C TEM HOCHMT YacCTbl0 OYE€Hb TUNOTETHYECKHH Xa-
pakTep. B cBoeil «['eoxumun Poccuu» (1922 r.) s 6osiee JeTanbHO
pa3b6upaio Kak NOJOXHTENbHbEe, TaK W OTpULaTeJbHhE CTOPOHH
9TOU IM'MnoTe3bl ¥ OTMeyalo .

«[IpuypounBaHue K INOBEPXHOCTH 3JIeMEHTOB MaibiX aTOMHBIX
BECOB (Wi BepHEE MajhiX YJeJbHHX BECOB) OrpaHuyuBaeTCs JiMillb
nepeoiMu 28 3jemeHTaMu Menpeneesckoit Tabauusl. B npenenax
nepeniX ABYX OOJbIIUX mnepuoaos tabnuubl MeHpeneepa B rpy-
6biX uyeprax cxembl De-Launay mb gelicTBUTeNbHO BUAMM Nocne-
OBaTENbLHOCTb Oojiee Nerkux snemeHToB B 30He Sal (Na, Al, H,
Li, Be), Gonee tsxensix B 3oHe Sima (Al, Si, Mg, Ca, Ti) #,
HakoHeu, eute Gonee Tskennx B 3one Nife (Cr, V, Ti, Fe, Co, Ni).
Ho Ha 3TOM CXema OGphiBaeTcs; jajnbliie CIeAYIOT 2JIEMEHThHI, B KO-
TOPHX HMKaKOH 3aBHCUMOCTH B JyXe 3TOr0 -3aKOHa HET U Jaxe
Ha060pOT — fanee CNIeayIoT 3JIeMEHTH UMEHHO 00Jee NMoBepXHOCTHHIX
30H Sal n 6oJjiee MOBEPXHOCTHBHIX WMIbHBIX 3MaHaLU#i C TAXKEIbIMHU
mMeTtaiamu. Lleneri psp Oolee TsakennX 3JEMEHTOB, Kak TO Zr,
Mo, W, U, Th, TR, Ha, cB3auHHX B CBORIT T€0NIOTHYECKOH# NCTOPHHA
C 30HOK0 Sal, aGCOMOTHO NPOTHBOPEYUT OCHOBHOMY 3aKOHY KOH-
LHEHTPUPOBAHUSI DJJIEMEHTOB OT UEHTPa K nepudepuu B MNOpsAAKe
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MOHUMXEHUS! MX AaTOMHHX WM YAENbHhX BeCcOB. DTUM HaHOCHUTCH
OnpejeneHHbH yaap pacnpOCTPaHUTENbHOMY TONKOBAHMUIO TOW CXEMH
pacnpefenieHnsi aneMeHTOB, KOTOpas YyCTaHaBhiuaeTcs aktamu Ans
NepBbX ABYX OOJbLUMX PSAAOB TaONuUbl, pe3KO OTIMUYHHX B CBOEH
reOXMMUYEeCKOA MCTOPHUU OT BCEX OCTAJNbHHX».

HansHeliiee BO3paxeHue NpoTUB 3TOW TEOpUM B €€ LIMPOKOM
TOJNKOBAHHU TMPUBOAMTCS M3Yy4YeHWEM pacChipocTpaHEHUs pafuoaKTHB-
HbIX 3/IeMEHTOB, COjepxkaHue KOTOPbHX ¢ TIiayOMHOI0O HECOMHEHHO
nagaeT v KOTOpbie, TakkuM 0Opa30M, HECMOTpPs Ha CBOW BLICOKMKE
aTOMHbE Beca, CBA3aHbi C 30HOK Sal. |

Takum 06pa30oM Ha OCHOBAHWM AHANM3a STON HIOTE3H S npu-
X0XY K HMXECHeAyIoUMM BbIBOAAM:

1. B o6mem Teopus De-Launay npaBunbHO yCTaHaB/IMBaET
CBSI3b MEXJY pacrpejeneHneM 3JEMEHTOR ¥y UX YAeJbHLIMU BeCaMi,
T. €. NOAYHHSASACH 3aKOHY MUPOBOrO TATOTEHHA. ‘

2. OcHOBHble yepThl TPpeX raaBHbIX 0Gomoyek, Sal, Sima, Nife
HECOMHEHHO XapaKTepu3YIOTC 3JeMEHTAMM B NOPSAKE MOBHILIEHUS
VAEJbHMX BECOB. ’ |

3. Opnako, oOwme coobpaxenus De-Launay DIpUMEHUMB
JULlb K IepBHIM YeThipeM TOPU30HTaNbHBIM psfaM MeHpeneeBCKOM
Tabnulbl, T. €. K nepBbiM 28 3jieMeHTaM.

4. bonee wHIMpoOKoe TOJKOBaHue ufel De-Launay 3a npefe-
JaMy 3TOH yacTu MeHneneeBckoi Tabnulp He omnpaspniBaeTcs dax-
TaMy U HaONOIEeHUIMHU.

§ 26. Mgeu B. M. TonbpuimuagTa (50).

B nanbHeiiluem ugen De-Launay cramm BUAOU3MEHSTLCS, M
pa3HbiM¥ aBTOPAMM Ha WX OCHOBE OblJIM faHbl HOBHIE IMOCTPOEHMS.

Hoeas u BmMecTe C TeM BeCbMa JIIOGONLITHAs KOHLeNuus O CTPO-
eHnHM 3eMHOro wmapa Obiia BbHJABUHYTZ B, M. ToabalIMUATOM,
M3BECTHBIM TreQnoroMm u3 XpuCTHaHWKM, KOTOpbK pacCMaTpPUBAET
3eMIII0, KaK efiuHoe QU3UKOXMMUYECKOe Tejo, Ipex/ie BCEro B CBOeH
fNpUponNe MNOAYMHEHHOE 3aKOHY BCeMUPHoro Tsrotenus. OTcioga
HEU30€KHO He TOJILKO TepBUYHOe pacpeneneHue maTepud B 3E€EM-
HOM Iliape COrjacHO 3aKOHaM YAEJbHOrQ Beca, HO M NO3fJHeKluee
NOCTOSIHHOE MepeMelleHe 3SNeMeHTOB U3 060Jlouku B 06GOJOUKY,
npuyem Oonee TANKENble INEMEHTH MOCTOSHHO CTPEMSATCI KHU3Y —
B ryOuHy, a Oojiee jerkve — KBepxy. B 5TOM OTHOIIEHMM €ro
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830/l HAMOMWHAKT HMAEUW HEKOTOPHX [MpUBEPKEHUEB NNaHeTe3u-
ManbHOi Teopuu (Hanp. Schwarz’a B KOxHoil Appuke), ponyckas-
LiMX nepeHeceHWe B FIYOMHB MPUHOCUMOrO Ha IMOBEPXHOCTb METEeo-
pUTaMU Kene3a,

[lpu3HaBasi MnepBUuUHYIO 3eMyI0 3a MHOroQasoBylo CHUCTEMY,
FONbAWIMUAT YCTaHABIMBAET ClleAyouiMe 30HH B 3eMHOH KOpe.

B ray6unax no 2900 kam. (0T moBepXHOCTH) LIeHTPaibHOE SIAPO
U3 HHUKKEJIUCTOro eje3a C yaelbHHIM Becom oOkoyio 8. Jlanee
cjieflyeT 30Ha CylabQHUAOB M OKMCIOB TAXKEIHX METa/I0B A0 MNyOHHH
1200 Knm. (OT NOBEPXHOCTH) C yHAEAbHBHIM BecoM 5 —6. BepxHsas
rpaHvlia 3TOW 30HB ONpefensieTcsd pe3ynbTaTaMu OTPaAXEeHUs Ceu-
CMHUYECKUX BOJIH. IJTa 06JaCTb II0 COCTaBY [AOJDKHAZ HECKOJIbKO Ha-
[IOMUHAaTh COCTa8 METEOPUTOB, OLITh OGOraTol CylbQUAAMHM, IPEUMY-
LECTBEHHO ene3a, ¢ GOJIbLIMM COAepXaHWeM KHUCIOPOAHHIX cOoeau-
Henunit Fe, Cr, Ti (HeuTo BpOAe TPOMIMTOBHIX MAacC B METEOPUTAX).
Euie smillie ufieT TPeTbs 30QHA, KOTOPYI® aABTOD HAILBALT 3KIOTU-
TOBOH M KOTOpas siBASETCS B CYLIHOCTHM NPOTOTHIOM 0a3anbTOBOIi
nocteid Daly. OHa TsaHerca ao 120 xaM. OT NOBEpPXHOCTH, 06sa-
faeT yAelbHbIM BecOM B 3,6 — 4, HaxoauTCs noA OOJbLUMM [amie-
HUEM, U C Heif aBTOP CBS3LIBAET, HATIP., TPOUCX0XEHHE aJIMa3a B KHM-
GepauTOoBHX BOpOHKAX lOwHoi Adpuxu. Hakoneu, camasg nosepx-
HOCTHAasl NJIeHKa — CUJIMKaTHas, — C yjejbHbiM Becom B 2,8, T4-
HeTCs A0 rayOuHb 120 Kiam.

IJTH HAeu aBTOpP CpaBHUBAeT C MeTaJUIypruyeCKum MNpoLecCOM
npyu 00paGOTKe CepHUCTHIX PYA, Iiie MoJay4aloTcss UMEHHO TPU OCHOB-
Hbie (as3bi: WAaK, METaNI ¥ CyibPul — «wmTeiiH». Coo6pa3Ho ¢ 3TUM
TSOKENble MeTaulbl, KaK Halp. MIaThHa, AOMXKHH ObiTh HAKOIJIEHH
B TIyGOKHX 4acTaX 3eMIN. |

[lpuBoxy cxemy B. M, F'onpammuaTa:

HapyxHas xopa 0—120 xim. ya. Bec 2,8  CHIMKaTHas Kopa
( = Sal, Sima).
[lpomexyT. 30Ha 120 — 1200 koM. ypa. Bec 3,6 —4  3kJOrMTOBas 30HA

(oruyactu Nife).
Fny6 unHas sosa 1200 — 2900 kim.  ya. BeC 5— 6 CyIbQnAO- OKHCHAS
30Ha.
llenTpanehoe spgpo 2900 po ueHTpa yn. Bec 8 MeTanauyecKoe
| " aapo(Ni, Fe, Co, Cr).
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Takum o6pa30M M3 aHAIM3a ITOW TEOPUM Mbl MOXKEM BHIBECTH

1. Upen TonbpmmMupaTa ONM3KO NPUMBKAIOT K HIeSM
Nle-JIoH3, HO BHABUralOT OCOGEHHO CYyLleCTBOBaHuE 0COO6OH rny-
OHHHON CEpPHHUCTOH 30HM.

2. Jlenenue Ha OOGOJOYKH OTBewaeT TEM TIpaHuuaM YINPYrocTH,
KOY HameyalTca COBPEMEHHOHW TeOpued pacnpoCTpaHeHHs Celcmu-
YeCKHUX BOJIH.

3. CyuiecTBOBaHMe cCleuuanbHOM# CEPHUCTON 30HH He OMNpaBAbI-
BaeTcs HM (QaKTaMM MU3YYeHUs TeOXMMUH 3eMid, HUM aHaJU30M
METEOPUTOB, CXOACTBO C KOTOpHIMH ¥ [ONbBAWIMUMAT Kiager
B OCHOBY CBO€N TEOpHH.

§ 27. Teopusa Ilpasiopa (51).

- Becbma n000nbITHAsE ¥ BMECTEé C TE€M OYeHb AOKa3aTelbHad
Teopust Obina BuigBMHyTa Prior’om B 1916 r. OH moapoGHO u3y-
YU COCTaB KAMEHHBIX METEeOpUTOB M, pacuupsa ugem N. Nor-
denskidld’a u Wahl’s, obOpaTun BHMMaHMe Ha HeOoOmyanHOE
XUMHYECKoe CXOACTBO 3TUX METEOPUTOB, €CIU TOJbKO NPHMHATH
B HUX Pa3JMYHYIO CTefeHb OKuciaeHus. [Ipy 3TOM OH YyCTaHOBUI
oflee npaBuiO: 4YeéM MEHbLIE B XOHAPDUTE HHKKEINCTOro Xenesa,
TeM Goraue MOCIefHEe HMKKeJeM u TeM O6oJblie xene3a cofep-
XWUTCS B MarHe3ualbHX cuiIuKatax. M3 3TOro oH cienan BecbMa
JIOTMYHBIA BHIBOJI, 4YTO BCe KaMeHHbleé MEeTEOPUTH MPOM3OLUIU U3
OAHOTO UCTOYHMKA, U3 OHOM W TOK XKE Marmbl, NyTeM pa3IMYHOro ee
okucnenusi. [lpy HELOCTATOYHOM KOJMYECTBE KHUCIOPOAA B KAMEHHOM
METEOPUTE OCTAeTCs eufe OONbINoE KOJWYEeCTBO CAMODOAHOTO MeE-
tTanna xenesa, OERHOro HUKKeneM, paxe CaS, a cunukaTh nNpH
3TOM GedHbl xene3om. [lpy Gonee 3HAUUTENbHOM OKMCIIEHMM XKe-
e30 BXOAUT B COCTAaB CUIMKATOB, OCTaBlIasiCsi B CAMOPONHOM BHfE
yactb oOoraiujaeTcs HUKKeJleM, He BXOAsllMM B CHJIUKATH, I10-
ABJIAETCA OJIMBMH, OPOH3UT, a CTpOeHHWe o6orauiaeTcs XOHApPaMH,
T. e. chepuyeCKUMHU PANUaANbHONYYMUCTHIMM LIADMKAMH, SABASIOLU-
MUCS] MoKa3aTeneM GHCTPOro npouecca paccTekIoBbBaHWS. JJOBOJILHO
ClipaBefi/liB0 MHEHHE HEKOTOpLiX, CpasHHUBaOUMX 00pa30BaHue
XOHAD C BYJNKaHuYeCKumMn tydammu.

JTH aBNeHUA Prior MNepeHOCUT M Ha CTPOEHHE BHYTPEHHUX
yacTtei 3eman. OH MpeacrasngeT cebe ee NPOMCXOXKAEHWE U3 eIUHOM
Marmb, GJIM3KOHM MO COCTAaBY K KaMeHHbIM MeTeopuTamM, U IyTeM
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OCNEA0BATENLHOTO OKUCIEHMs oOpa3yiouleit Te 000J04YKH, KOTOpbie
Mbl B HacTOfilliee BpemMs BUAMM Ha 3emue. Camow rny60Ko10 30HOM
OH CYUTAET HEAOCTYNHHIE HaM CKONJIEHUS, GoraTbleé HUKKEeJIMCTHIM Xe-
ne3oM, jgasee 0060JI04KYy O60jee OKUCIAEHHYIO, B KOTOPOi HAYMHAIOT
npeo6aafaTh OJUBUH M OpPOH3UT. B 3TOl 060A0YKE MBI LOJIKHHI
BCTpeYaThb Iuiib O4YeHb O0ratoe HUKKENEeM CaMOPOAHOE ¥Kene3o,
YTO U ONpaBAbiBaeTCsd Ha NpumMepe HaxOUOK ero B Hosoit 3enavpuu
unu KaHajie cpeau oO/JMBMHOBHIX W 3MEEBUKOBHIX nopoj. HakoHen,
elje BHIIE, NO €r0 MHEHMIO, AOKHA HAXONUTHCS OGONOYKA ele
6onee OKHUCIEHHas — 6a3aJibTOBasl, KOTOPY0 aMepUKaHCKHUE IeTpo-
nord, ¢ Daly BO rinase, CUATAIOT OCHOBOK MarMaTHYECKUX TIOPOJ
3EeMHOU KOpHL.

§ 28, O6was CBOJIKAa reOXMMUUYECKUX TeOpHUIl.

Hcxopst M3 NpUBEAEHHBIX Bhillle TPEX TEOpuit M U3 upeit, pas-
BUTHIX MHOWIO Bbuilue B rnase [ll, s cuMTaio BO3MOXKHBIM NPUATH
K CHeAyIOLMM BaXXHEHIIMM B3IJIAlaM HA pacnpefieieHne XMMHUYEeCKUX
371eMEeHTOB B 3eMJie, IOCKOJbKY OHO BHITEKAaeT M3 reoJIOrMyecKux
¥ reopmanyecKux AaHHbIX:

1. B pacnpefeneHun XumMH4eCKUX 3JE€MEHTOB Ha Hallleil nnaHere
HECOMHEHHOQ TIpOSIBASIIOTCS CUJIBL M0 TIPeMMYWecTBy MUPOBOrO TArO-
TE€HUs, HaKOonusllve Oonee Tskenble 3JEMEHTH B MIyGuMHax u Golee
Jlerkne—Ha IMOBEPXHOCTH.

2. 9TO0 ofulee MOJIOXKEHUE OJMHAKOBO IMpUEMIIEMO KakK IIpy npu-
HSITUM KOCMOTOHMuecKuX Teopuii KanTa—JlanMaca, Tak v ma-
HeTe3uMadbHOW Teopun HemObepnena—Canucliopu, C Tem
OT/IWYUEM, YTO B MEPBOM Clyvyae pacnpefeneHUe 3SJIeMEHTOB Iep-
BUYHO M OCYLIECTBASIETCS IIPU CaMOM KOHAEHCaLuuM ra3000pa3Hoi
TYMaHHOCTH, 4 BO BTOPOM — OHO BO3HMKAaeT BTOPHUYHO, NyTeMm Iie-
PErpynmnupoOBKHU IOJ BIUSSHUEM CHJIBI TSXECTH B TO3JHENLUINE CTajuu
KOCMHUYECKOH U TeOIOrHYeCcKOW HMCTOpUH.

3. LleHTpanbHbie TaCTU 3€MHO KOpH W METEeOpUTH 110 CBOUM
OCHOBHbBIM Y€pTaM XHUMUYECKOro CocTaBa U II0 3JIEMEHTAM AOIKHBI
. OBITb TOXJECTBEHHBIMM MAH CXOAHbLIMH. .

4. AGCONOTHOE KONMYECTBO aTOMOB OTHEJbHHX 3JIEMEHTOB Ha
3emje B HacTosllee Bpemsl He OAMHAKOBO M B Heil npeoOnafaioT
aneMeHTH OT 1 A0 28, T.e. nepBHX 4YeThpex pafoB MeHpeneeBCKO
TalbJMUbI.
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5. Jlnga nepebix 28 31€MeHTOB COBEpPIUEHHO ONpeaeNeHHO HaMme-

yawoTcd GOpMH M 30HB HX pacnpejeilieHuss Ha 3eMIe,
6. dnemeHTH 6GOJlee TAXENble WrpaioT Manyio pojib B FeOXUMHM
M pacnajaloTcs Ha fABe OOJIbIIWE TPVYINbl: MeTaUIMUEecCKUe U mneTpo-
reseTuyeckde. M3 HUX MepBbié MOTYT ObiThb CBA3AHBI C OOJIbUIUMHU
ray6uHamu, BTOphie Ha000pPOT-—C MOBEPXHOCTHHIMH 30HAMU KHMCAMX
nopox (52) Cm. o6 stom § 31 u 32,

7. lloMumMo CMJII MUPOBOIo TSrOTeHMsI Ha paclpejesieHue ane-
MEHTOB B 3eMJie AOJXHbl BAMATbL M MHbIE CUJIB acTpOPU3NYECKOro,
QU3UKO - XMMUUYECKOTO M MHTPAaTOMHOro Mopsiika, O uyeM G6yaeT
peyp Huxe (rnasa XJ).




VII. CeaA3b pacnpeneneHuss XUMHYECKUX 3SJNEMEHTOB
C NMepHOAHYECKOI CHCTEMOI0O U CTpOEHHEM aToMa.

§ 29. OgHoBpeMeHHO C reOXUMHYECKMM M3YYEHHUEM pacnpocrpa-
HeHHsl 3jJieMeHTOB Ha 3eMJieé HaMeyaaucb MNOMNbITKHW HAaThb U 00b-
SICHEHUA 3TOMY SBJIEHUI0O C TOUYKW 3PEHHs] TEeOPHUM CTPOEHHS aToMma
WIH 2BONIOUMM DJIEMEHTOB.

- B 3TOM HanpaBieHMM Mb MOXEM COBEpUIEHHO OMpefeieHHO Ha-
MEeTUTb TPM OCHOBHHIX Teuennus. Ilepsoe Hameyano uucro ¢op-
MaJIbHYI0 CBA3b pacrpeaeneHus ¢ MenpeneeBckoii cacTemoii U 3a-
BUCUMOCTb T€X MJM HMHHX TeoXMMUYECKuX mnpoljemM oT TaOJuLH
Meupgeneesa. BTopoe TeyeHUe, BO3HUKINEe JUllib B cambie [O-
C/I€NHMe rOfibl, HAaMe4aao CBsi3b PachpeeneHUs 3JeMeHTOB CO CTpoe-
Huem atomMa (Harkins, Meitner u ap.). HakoHeny Ttpethe —
NbTaNOCh NOCTPOUTL OOWIYIO KAPTHMHY MNPOUCXOXKAEHUS IDNEMEHTOB,
CBA3biBasi MX B FE€HETHUYECKYIO LeNb PAAOM YUCTO CIEKYJIATHBHBIX,,
MHOrjla BecbMa MHTepecHblX, wujaed (Crookes, Mopo308s,
C. Schmidt u ap.).

[TocnegHuii myTb, Kak He ONWPAIOIWKIACS HEMNOCPEACTBEHHO Ha
dakTh, 1 NOKa OCTaBisiio 6€3 BHUMAHUA M OCTAHOBJIIOCHL JIMILbL Ha

nepBbIX ABYX.

A. PacnpepgeneHue 3IeMeHTOB M NepuO fUuUecKas
cCUCTeMa.

§ 30. Csa3p ¢ Mengeneesckoi Tabnuuel Hamewanachb JHUIb M0-
CTENEHHO, OJHOBPEMEHHO C pacClliipeHueM HaWKWX MNOHATHH O MpHU-
pOie ATOMOB M 3JIEMEHTOB. |

Ilepeoim cam Clarke B 1890 r. yxe nogmMeTya psp 3aKOHHO-
CTeili B KOJUYECTBEHHOM COCTaBe 3€MHOM KOph, npuyem, YKa3biBad
Ha HECOMHEHHYI0 CBSi3b PaCHpOCTPaHEHHOCTU C aTOMHBIMU BeCaMH.
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¥ Ha DENKOCTh 32JIEMEHTOB 6O0jee TSKEeIWX, YeM Kele3o, yKasal,
npasga B BeCbMa OCTOPOXHOW OpME, HA BOSMOXHOCTh 3aBUCHMOCTH
3TOr0 #AB/IEHMS OT TeHeTUYeCKoro psifia o6pa30BaHUS ATOMOB, HO
He TMBITANCA TOrja CBA3bBATbL CBOM MojacYeTH ¢ MeHjaeneeBCKOM CH-
cremoit (46). Tombko B 1902 r. AKpoua B BeCbMa MIOGOMBITHOM
3aMeTKe 06paTUi BHMMaHHe Ha HEKOTOphie 3aKOHHOCTH B pacnpe-
JIeIeHUH DJIeMEHTOB, OCOGEHHO eClIM UX pacCMaTpMBaTh NO OTAeJb-
HBIM BEepTUKaJbHBIM rpynnam MeHaeneesckoil TaGauLbl, U paCYUCIUI
BCE 3JIEMEHTH Ha a0COIOTHOE YKMCJIO aTOMOB (QHaJIOTMYHO TNPUHA-
tomy mMHOIO B 1912 r. Metoay). OcHoBbiBasich Ha uiesx Kpykca
u lokaiepa, OH,C OAHON CTOPOHBI, CBSI3LIBAET PaCNPOCTPaHeHue
3JeMEeHTOB ¢ uX QOpMUpOBaHMeM W3 NEPBUYHOrO MNPOTUNA, C APY-
roii,— OTMeuaeT, YTO CaMbieé JIerKMe aToMbl KaK pa3 OTCYTCTBYIOT
WM 3HAYUTENBHO YCTYNAIOT aTOMaM C 60jiee BLICOKHMHM aTOMHLIMH
Becamu, onarogaps uyeMy B Kaxao# rpyrnne MeupesieeBCKOI TaOnuLIbE
PacnpOCTPAHEHHOCTb 3ME€MEHTA He BMOJHE OTBEYdeT NOBHIUeHUIO
aTOMHBIX BecoB. OQ6bsicCHeHUe HeloCTaTKa 6oJiee NETKMX 3JIEMEHTOB
OH CBSI3bIBAET C Te€M, YTO OHM J[OMKHH Npe0o6iajaTh Ha APYTHX,
6oJjiee NErkux KOCMMYECKHX Tejax (M mnanetax). OH aymaeT, yTO
dopMUpOBaHHe TSXKEILBIX aTOMOB, Npeol/anaBuiee paHblile, NO3[HEE
CMEHUNOCL BO3HUKHOBEHUEM Oo0jiee JIerKuxX 3JIeMEeHTOB. |
[lonmeyeHHas AKpouM aAOM CBA3b C BEePTUKANLHBIMM Ipynnamu
6bia  Gonee onpegeneHHe BosiBleHa Waddels’om, KoTOpbliA
B 1914 r. oTmeTun, 4YTO B KaxJ0i BepTUKanbHOM rpynmne. Menpe-
NneeBCKOH Talnuubl PaAclpOCTPAaHEHHOCTh 3JeMeHTa CHayaja HOBhi-
laeTcsd € yBeauyeHueM aTOMHOrO BeCa, a 3areM OLICTPO MHajaert.
Eute ropasno padbuie B8 1884 r. Carnelley noameTuwn psf
MOGONBLITHEX 3aKOHHOCTEH MeXAy pacHpoCTpaHEeHHeM 3JieMeHTOB.
M UX NojoxenueM B MeHaeneeBckoit tabnuue. B CylHOCTH OH
BrepBble MOAMETHJI T€ COOTHOILUEeHHs, KOTopble y MeHa M Yy Ba-
IWWMHITOHA (CM. HMXE) BbUIMINCE B QOpPMY COBEPIIEHHOrO pasfe-
JIEHHS 9E€MEHTOB Ha HecKoJbko rpynn. Carnelley o6paTtun BHU-
MaHue HAa OCOOEHHOCTH UYETHBIX W HeYyeTHbIX MaJhiX MNepuoioB
(cM. Tabauuy 31eMeHTOB XXX o PepcmaHy 1921r.) u yctanosu,
YTO 3JIeMeHTHhl HEYETHHIX PSN0B MO GOoJbilled yaCTH JIerKo BOCCTa-
HaBJIMBAIOTCS, BCTPEYAIOTCS B CAMOPOOHOM BUAe MWiaM 00pa3yiT
YCTOHUMBHE COEAMHEHUS C S WIM APYrMMM METaIOMAaMK TOXe
HeyeTHOro paga. Hao6opoT, 3jneMEHTH 4YeTHHX [EPUOJOB B CaMO-

5
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POAHOM COCTOSIHHM BCTPEYAIOTCA O4YeHb PEAKO M OOHYHO 06pasyioT
yCcToiuMBbHIE OKUCIH (48).

[locTeneHHO M3 3TUX paboT BLITEKANO CTpemieHue Gonee riy-
60Ko cBsi3aTbh Tabuuuy MeHjaeneeBa C npobieMaMd reoxumuye-
CKOro XapakTtepa. Ha nomowb Ha 3TOM NYyTH NPULLIK, C ORHOM
CTOpOHB, Teé paboTh (Oddo, Harkins’a, Meitner, BepH a -
CKOro), KOTOpble MOBITANWCh CBA3ATb PaCnpocTpaHeHue C PSAOM
CBOeOOpa3HBIX YepT CTpoenMss sApa, ¢ [Apyroi — pa6oTh YUCTO
reOXUMHUUYECKOr0 XapakTepa, B KOTOPHX HaMeyajuCb 3aKOHHOCTH
. HaOnwoAaTe/lbHOr0 -Xapakrepa. K mnocsepHuM mnpuHajpnekaT MNpexfe
BCero paGoThl BallUMHrTOHa M MOM, U HA HUX S OCTAHOBIIO
. CBO€ BHMMaHMe, TOrga Kak K BONPOCAM MHTPAATOMUCTHYECKOro xa-
paKrtepa mepelay mno3gHee, B chaeayolux naparpadax.

§ 31. Pa6otn Bamuurrtona (53).

B 1920 r. BAawuHTrTOH fan HOBYI KiacCuOuKaLUIO 3j1EMEH-
TOB B CBA3M C MeHpeneeBckoii Tabanuer. I[lo ero mHeHHio, BCe
3JIeMEeHTH JeNATCHd HA JBe Tpyniki, U3 KOuX 'nuHa o6HuMaeT OoJee
nerkue Haub0Jiee pacNpPOCTPAHEHHbIE 3MEMEHThl, 00pa3yolue rop-
_Hble TOponbl, a BTOpPasgs COCTOUT M3 00Jjiee PEeAKMX TSXKEeNbX MeTan-
JIOB, [0 NPEUMYILIECTBY O0O0pa3ylouMx pYyAHble CKoMUleHus. B ToO
BpeMsl Kak BepXHue pansl MenpgeneeBCKoW Tabnavubn CniOWls CO-
CTOSIT W3 3JIEMEHTOB MEPBON TPYynNHN—IEeTPOTEHUYECKUX, BJIEMEHTh
BTOPOM rpyInbl—MeTaJJIoOTeHHYeCKue—LUEeJIMKOM COCTABJISIIOT HUXKHUE
psasl Ta6muupl. [0 cepeauHe ecTb 061acTb, rae 3T DJAEMEHTH
B3aMMHO CMELIMBAKTCA, HO BCE XK€ HaCcTONbKO 3aKOHOMEpHO, 4TO
eCcnu uX OTAeIMTbL JApYr OT Apyra XWPHOW JIMHUEH, TO Mbl NOJYYHUM
KapTuHy, BNOJHE CHUMMETPUUYHYIO, TPUBOOMMYK HHUXEe Ha Ta-
6nmne XXIX. BaWWUHTITOH CKIOHeH BHAETh B 3TOM JAEJEHHHM
BeCbMa CYUIECTBEHHbI NPUPOAHLIM TIpOLeCC: MeTPOoreHuYecKue ajne-
MEHTH BCTPEYAlOTCsl OOBIYHO B IEpPBUYHBIX MUHEpanax, o6pa3ylo-
CIMX OKWUCIBI, CHJIMKATH, QIIOOpUALI M XJIOPUAbI, HUKOrJAA WKW OYEHb
penko O0G6Gpa3ylT CYyIbQUAL, CeJeHuAbl, TENIyPUAb, apCeHusl,
AHTUMOHMIB, OPOMHUAB WJIM HOAMAB. 3a HUCKIKUEeHUeM Kkeje3a
U HUKKeNnsi OHM HUKOrga He BCTpevyalTcs B CamMOpPOAHOM BHJE.
MeTannoreHW4YeCKue 3JIEMEHThl, ¢ APYroi CTOPOHH, OOLIYHO B Ka-
yecTBe MPUPOAHBIX [EPBUYHBLIX Teja O06pa3yioT KaK pa3 Te GOopMbl
coeiHeHU#, KOTOpbLI€ BwIUE OTMeYeHbl KAK HECyLleCTBYIOL{ME s
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[eTPOTeHUnYyeCcKuXx ajeMeHToB. OHM OYeHb YaCTO BCTPEYalOTCsd B BUJe
CaMOpOAHLIX TeJ; No MHEHMI0 BamuHrTOHAa, W BIOJAHE cChOpa-
BeAIMBOMY, 3TH NOJO0XKEHHUA BLIJEPKHUBAIOTCA HE BIIOJAHE TOYHO, HO
B O6illeM HameyailoT COG0I0 OMPEAENEHHYI0 NPUPOAHYI0 3aKOHHOCT.

[lpuBOoxy Huxe TabaMuy BamlMHrTOHa C HEKOTOPHMHM M3Me-
HEHWSMH, COrJacHO HOBHIM fJaHHbLIM. B BuAy TOro, uTO B HacTOsllee
Bpemsi, Onarofaps pa6otam Costera m Hevesy, BHSACHWIOCSH,
4TO BCe pejKue 3eMnd AOKHb ObLITb NOMEU{eHbl B OfHY KIIeTKY
noa Y, Torga Kak KJjeTKa mnepej BonbdpaMoM JOMKHA ObiThb 3aHATA
HOBHIM 37ieMeHTOM — radHueMm, aHalOrom LUPKOHUS, OBa psifa CTa-
PHIX CMUCTEM COKpalllaloTCd U MojyuyaeTcs GoJjiee CTPOHHAsA KapTwuHa,
u3o0paxeHHas Ha Tadnuue. CoxpaHsisg MOJOXKEHAEe XWUPHOH JIMHUK
no BammuHrToHY, Mb OcTaBisseMm Tau W cpeau MeTalsIMyeCKux
3JIEMEHTOB, TOr4a KakK [0 reoXuMu4yeckod nmnpupoge Obao Obl Npa-
BHJIbHEE X OTHECTH K BEPXHe#l rpynmne, 6aarofaps 4yemy nonyyaeTcs
elle 60nbiias cummeTpud. [lpegnaraemoe uameHeHne MHOIO OTMEUYEHO
B Talbjiuue INyHKTHPOM.

Hurrnu npomomkaeT v yrayOisieT Teopuid BamMIU HITOHA,
NpUYEM MHBITAETCS paaTbh OODBICHEHME [BOWCTBEHHON mNpupope 2je-
MEHTOB; OH OTMeyaeT, YTO 5SJIEMEHTH MeTa/UIOreHUYeCKoro psaja
NOCTPOeHbl O GoJjiee KOHAGHCUPOBAHHOW CucTeMme, Onarofgapss 4yemy
W AOKHB HAaKalausaTbCAd B GOJbLIMX TNyOHHAX.

KOHeuHO ujgeM BalIMHrTOHA BHOOJHE IMpPaBUJbHBE, HO WM
MOXHO [JaTh M WHYIO BHEUWHIOK GOpMYy, U HMHOE TOJKOBAHMe.

CoBeplIeHHO He3aBUCHMO OT BawuHTKTOHa MHOWIO Gbia JaHa
CXeMa reoxMmuyeckoid tabmuup Ha oHe 3aKOHa MeHpOelee Ba,
M 3Ta cXema, TONbKO B ADYroM BHeEIIHEM IOCTPOEHMH, HameyaeT
Ty e 3aKOHHOCTb. K Moum paboTam, M3JIOXKEHHBIM BO BBepeHuH
k «['eoxumuu Poccumn», 1 ¥ nepeipy B JajJbHEHIUEM.

§ 32. Pa6otn A. E. Pepcmana (54).

Mou wugen Obiin M3N0XKeHH B «leoxumuu Poccuu», npuyem
s MCXOAWJ B CBOMX B3MIsAfax W3 MNpeAcTaBleHUH, BeCbMa OJU3KUX
K uaeaMm BamwuuHrrToHa. YroOn siCHee BHIPA3UTh 3TU 3aKOHHOCTH,
Heo6xoaumMo OGoJiee OIpENeNieHHO CBA3aTh UX ¢ MeHaeneeBCcKon
tabnuuei. Jing aToi uenu s noMellal Huxe Tabnaduy MeHpe-
neeBa npuGIn3UTeNbHO B TOM BHe, KaK OHa Obina JaHa ee aBTO-
POM B OJJHOM M3 IIepPBbiX MeMyapoB O MNepUOAHYECKUX CBOUCTBAX



‘28! — xiqHgondorvdrgrf ‘Ardon AHYO wmyLlawy AxdageH LOIAWH WIBKW

XMHEOHD0 MLHAIWArE ‘OHdmx muedgeH Yodou XMuduM MIHaWArE “(Yodouw XMIOMX) J0UOHM Aroll — IIHXKHMH dogedu 1303

-JRUIIBLIW UOU — JUOU JHKHH J083]f '0HRIQO rolU — goVEd XIGURW § €M JUOU IIHXAIG IMHEBhIWHMA]]

orf — — | n |ed | 4L | oV | ®Y 7 d _ IN | ¢ | od | 1 | ad | 1L | 8H | ny T
i .| —1
gligso| ¢« | m | e |en ¥ [e@ | O | x| r | L |as |us | u | pD |3V |¢L
C — | ™
olpdyyMy| ¢ [OW [ QN | 4Z | A [ dS | a4 | I | ¥ | 3 | SY | D | BD | UZ | O] |
v - | T |
| I
IN‘OD2d| UW | 1D | A | WL [ 3 | ®D | M |V | D | S | d | | IV BW|EN €
_ I R |
N g8 | 0| | ]a]=|=]=]~==)|=1K |I
| _ _
.
My { HA |-IA | A | AL | I | I I | O [ A [ IA | A | AL b T s

(‘1 1g6]) AHEKWOIAD P ou HWIIHHERY HWHNIQRHWHXO0JI I VHIIUIVHIW eMHIge],

XXX YIIHUIK AV L




70

JJIEMEHTOB, T. €. rge COeaAMHeHH 4YeTHHe W HeyeTHbIe pPgabl B AJIMH-
Hble TepHOJibl.

B ocHoBy Tabmuuml s 6epy INOCHEefHWE UW3BECTHHE MHeE naHHHé'
O MpUpojJe 3JIEMEHTOB M MX B3aUMHHX OTHoLIeHHSX. B moeil Ta-
OjuLe B FOPU30OHTAaNbHOM psfe 1 —2 pacnoioxeHs 3JieMeHTH MNo-
psakoBbiX HoMepoB 1 —10; B pagax 3 — 4 mnopsiiKoBbie HOMepa
11 — 28; B psapax 5 —6 NopsaKOBHEe Homepa 29 — 46; B psigax
7 —9 nopaaxoBHe HoOmepa 47 —-78; npuuem Ha JONI0 peliKHUX 3e-
Mellb NMPpUXOAATCH HOoMmepa 57— 71; HakOHeu, Ha [JOJI0 paguoak-
TUBHBIX 3JIEMEHTOB MNPUXOAATCA HOMepa 81— 92, OKaHUMBawOUIHECS
ypaHoM. Heu3peCTHHIMM OCTAIOTC uYeThipe 2AeMeHTa C NOPSAKO-
BbIMW HOMepamu 43, 75, 85, 87.

3HAUUTENbHOE YWUCNO 3NEMEHTAPHHX siyeeK BKJIOYaeT B cebs
Cepui0 M30TOIIOB.

B TtakoM Buae 3Ta Ta0iMLa [aeTcs MHOI Ha CcTp. 69, npuuem
B Hell a/1eMeHTH 06e3pa3/IMYHOr0O XapakTepa He OTMEUE€HH HUYEM, 3Jie-
MEHTH KHMCJIbIX MarmM HaOpaHbl XHUPHO, a B KJeTKax 3JeMEHTOB
OCHOBHBIX MOpPOJ IOCTaBjIEHA HAaBEPXY 4epTa, NpUYeM ABOMHAS JiM-
HHS BKJIOUAET 3JIeMEHTH YIbTPAOCHOBHHIX Marm.

Ananu3 nonyyeHHOro B TaljiMue paclpefelieHUsl 3JIeMEeHTOB
BECbMa XapaKTepeH U MO3BOJNAET HAMETUTL PAJ 3aKOHHOCTEH, KO-
TOpHE 10 CUX MOp He MOAMEYaJUCb NPH U3YUEHMM 3THUX SBICHUH
¥ KOTOpb€ JHlIb BCKONMb3b, B HeacHoi d¢opme, noametun Car-
nelley B 1884 r. uau 4acTbio, OJHOBPEMEHHO CO MHOIO, OblIM BbI-
CKa3aHbl COBeplieHHO He3aBucumMo Harkinsom (1917 1) wu
Clarke (1920 r.). | |

Bca TabGnvua pa36uTa MHOIO XUPHBIMKM JUHUSAMM HAa Tpu OOJIb-
IUMX NoJisg, KOTOphe % YCJIOBHO Ha3biBald MOJNSAMH: O OBIYHBI M
(BepxHee), XUJAbHHM (HUXHEE JeBOe) MW KHUCIHM (HMXHee
IpaBoe). |

Kaxxnoe M3 3TMX Ha¥MEHOBaHUW OCHOBHIBAETCA Ha CHEAYIOLUX
COO0OpaAXEHUSX :

O6HYHOe noae, KOHYaOLEECS HUKKeneM, KOOAIbTOM M Xe-
Ne30M, XapakKTepu3yeTcsi TpeMsi TUMaMM 3JIeMEHTOB, HauyWHasiChb
C 3JIeME@HTOB KMCJOro THMa COBMECTHO C GMOXUMHYECKMMH, focie
Na nepexonuT K 3JeMeHTaM MO NpPeUMyLIeCTBY 30HH Sima,
a HauuHaa ¢ Ti—K 31eMeHTaM nepexofHbix o6nacTei 30HH Sima

u Nife.
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B 5T0 mosie BXOAST NOYTH HCKIIOYUTENbHO OYeHb PpacnpocTpa-
HeHHble 3eMeHThl, U, eCld UCKNIOUATL ON1aropoaHbe ra3sl U CKaH-
nmii, To TonbkO A Co cpegHee comepxaHue OypeT Huxe '3.10-3.
Hao6opoT cpea# 3JIEMEHTOB, He MNpHHAMJIEXAUUMX K 3TOMY IOJIO,
MK HaxoouMm TOJBKO Br, Sr u Ba, KOTOphe HeCKOoJbKO COnu-
XKATC KoauueCTBEHHO C cofepxaHuem KoOaibTa; BCE OCTajlbHbE
BCTPEYAIOTCS BO MHOTO pa3 MeHbUIUX KOJMYECTBaX.

DTHM N0J0KEHUEM BIONHE OMPABALIBACTCS HAUMEHOBAHWE ITOro
noasi OOBLIYHBIM,

OueHp NWOOGONOBITHBIM SBASIETCA TO, YTO MOAaBAsIOLIee OONbILINH-
CTBO 3JIeMeHTO8 THNA CPERHUX W OCHOBHBIX IIOPOA npuﬁaﬁnemaT
KaK pa3 K OOLYHOMY MO0, M, Takum 06pa3om, Kak ooluiee npa-
BMJIO MOXeT OulTb NMPUHATO, 4TO 3JeMeHTH 30HH Sima c nepe-
xogoMm K Nife (a He Sal) orBevaloT 6auxe BCero KapTuHe pac-
NPOCTPaHEeHHOCTH 3JIEMEHTOB B 3€MHON KOpe.

IIBa Hu»xHUX NOJS pPe3KO NPOTHUBONONOXHH INPYF APYTY, COCTOS
OAWHAKOBO K3 SJEMEHTOB, NMPHHUMAIOLWKX Manyilo poJib B re€0OXWMH-
YECKHX Tpoleccax 3eMiW; OHM OTAUYalTCa TEM, YTO JeBoe CO-
CTOMT U3 MeTa/l/IOB PE3KO BHIPAXKEHHOrO 3JeKTPONOJ0¥UTEeNbHOrO0
XapakTepa, o0pa3ylolnX yCTOMYMBHE COelMHEHUs C Cepolo, a Ipa-
BOE — U3 MeTaMIOB KHUCIOTHOro xapakTtepa, He o00pas3youux co-
eIUHEeHH ¢ cepolo (MIM 00pal3yloulnx, HO PEeAKO) M -yCTOMUYMBHX
B hopme KuCIOPOAHBIX COeAnHeHni. TennoTH CoefvWHeHHH SIBASIOTCA
MaKCumMalbHbiMU LJIA [I€PBbLIX C Cepolo, ANd BTOPLIX—C KHCJIOPOAOM.

Tonbko CcpPaBHUTEIBLHO HEMHOrHe 3JIeMEHThl B Kax[IOM M3 3THX
nmojeii HapywalOT 3TW THUIUYHLIE CBOKCTBA, YTO OCOOEHHO Xapak-
tepuo ana VII v VII rpynn. B o6uwem, ofHaKo, MCKIIOYEHUH HE
MHOTO.

Jlepoe nmOJNe OTBEYAET TEM XUMHUYECKUM BJIeMeHTaM, KOTOphie
Mbl 3HaeM B 3EMHOW KOpe B BHIE CEPHUCTHIX COefWHEHWH, OOLIUYHO
npuypoueHHnx K KHWIbHBIM IIpoueccam, ,IIHCJIGHEI:IHHM, Bbi[leieHHUsM
cepHMcThiX GyMapon M T. A. CBa3b 9THX JIEMEHTOB C ONpE/eNeH-
HHIM TUIOM MATM He MOXeT ObiTb HaMeueHa; CKopee OHM HOCAT
Ge3pa3/MyHbli XaPaKTep, XOTS OAHM U3 HUX, Hanp., Au, As, Bi, Sn, Cu
Gonee OOGBYHL AJS KHCIBX MOpof, aApyrue, kak Ag, Pb, Zn,— nns
[IOPOA tpEﬂHEﬁ KMCJIOTHOCTH. B oO6uiem, oiHaKo, He CMOTPs Ha 00Jb-
Y0 PpacTBOPUMOCTb CEPHUCTHX COEJMHEHWH B MarmMax OCHOBHOrO
TN, MB JOmxHb, cornacHo De-Launay, ckopee CcBi3bBaTbh BCIO
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3Ty rpynny XHMHUYECKHX IJIEMEHTOB C KWCILIMHU WKW CPEAHUMH I10-
ponamMu, 4em C rayGMHHO- OCHOBHBIMH.

He MeHee 3aMKHYTyI0 rpylmny B caMHX ceGe COCTaBIfOT 3Je-
MEHTbHl MPaBOr0 KMCJIOro nonas. 3a HEMHOTMMH UCKITIOUEHHSIMU
nepef HaMH THUIIMYHBIE 3JIEMEHTH KHUCAbIX We0YHO-3eMeNbHbIX Ipa-
HUTHBIX marMm. [loguepkHyThie 31eMeHTH BCel NpaBOH MMOJIOBUHBL
Hawel TaOtnuubl [2I0T HAM TUNWUYHYI0O KapTUHY TP2HUTHLIX Nerma-
TUTOB, U NIOTOMY 3TO noJe elle 6oyee XapaKTepHO OOHUMAET COO0I0
9JIeMEeHTH OfHOr0 M TOro Xe MapareHeTHYyecKoro psaja.

Takum o6pa3om npu HaGnoaeHuu MeHeNeeBCKOW TaOonuibl Mbl
yCTaHaB/IWBAEM W3BEeCTHYIO 3aKOHOMEPHOCTb pacnpefiejieHHs B Hew
yeTHpex (MIM NSATH, €CJU BHJAGJIUTb YIbTPAaOCHOBHYIO) IPyII. dJie-
MEHTOB, T. €. TeX THUIIHYEeCKHX reoXWMHYeCKHX accouualui, KOTO-
pbie Mb YCTAHOBMIM HAa OCHOBAHWM CYMMHUPOBAHMUS OT/AEJIbHBIX Ha-
6nojeHuii, ¥ aHalu3a MUHePalbHBIX accoudalnidi B Nopojgax pas-
JIMYHOH KHUCJIOTHOCTH.

Ecnv nocmoTpeTh riy6xe Ha NPUPORYy MOMX Tpex [MoJiei, TO He
TpyaHo OyfaeT BUAETb OTPOMHOE CXOJCTBO, 2 B HEKOTOPHX 4acCTAX
M TOXNEeCTBO C uaesmMu BamwuHrtToHa U Juuib GopmMa KX OKa-
3ajlacb pa3/H4HOM.

[foyTu BHONHE COBNajaeT MOE MeTaJlJMUECKOe MoJie C rpynrnoi
MeTalJIOTeHUYyeCKMX 3JieMeHTOB BamIMHITOHa; pa3nuyue InHlb
B Ta u W, KOTOpHi€ $1 OTHOLIY He K MeTa/IMYeCKOH rpymnme, 4TO
Y MeHs HeCOMHEHHO IpaBuJibHee,4yeM y BaIWIMHTITOH2, TaK Kak
y Hero fJsa 3JieMeHTa, NOCTOSAHHO BCTpeyaloliuecs BMecCTe, OKa3a-
nuch pa3penedHbiMd (Ta M Nb, oruactu W u Mo). Bcs rpynna netpo-
TeHH4YeCKUX DJIEMEHTOB COBepLIeHHO OTBeYaeT MOMX MOJsIM: OOBIKHO-
BEHHOMY M KUC/AOMY BMECTe; pa3Hula 3aKNKYaeTcs JIUllb B TOM,
YTO BCIO 3TY rpynmny 3J€MEHTOB § MNOAPA3AENA0 Ha JEMEHTH, CBS-
3aHHBIe C KHCABIMM MarmMamMu ¥ C OCHOBHBIMHM; MOCA€AHHE HETHKOM
Nerjad B nojie OObIYyHOE,

§ 33. Mcxoas U3 3TUX JaHHBX, Mbl MOXEM CBECTHU CBSI3b MEX]Y
pacnpefejeHUeM 3JIEMEHTOB U NMepPUOINYECKOIO CH-
CTEMOK MeHaeneepa K CheAyiOLIMM OCHOBHBIM IMYyHKTaM:

1. Tabnnua MeHaenneeBa AaeT BHPAWEHHE PAAY 3aKOHHOCTEH
B pacnpejieieHUM 3JIeMEHTOB B 3eMHOW KOpe M BEePOSTHO Ha BCEH
3eM/ie ¥ B MEeTeOpUTaX.
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2. Tlpeo6nanalas poib HAa 3eMje U B MeTeopuUTax NpuHaaIe-
WAT TOJbKO MepBbiM AByM GOJIbHIMM MEPHUORAM TaGIHLb, COCTABASIO-
IWKMM KakK Obl noas HauboJiee pacrnpoCTPaHeHHH X, Haubojee OOKYHBIX
3J1eMeHTapHBX Tel.

3. B ofwem cpegHee pacnpocTpaHeHue 3JIEMEHTOB B KaXAOMH
BepPTUMKA/IbHOM rpynne cHa4yaja ObICTPO pacTeT, MOTOM, JJOCTUTHYB
MakcuMyMa B TpeTbeM WNM YeTBEPTOM MajioM Iepuoje, OHICTPO
cnajaer.

4, JneMeHTH Imocie 28 Homepa MOryT ObiTb C reoXUMHUUYECKOH
TOUKU 3peHus pa30MTHl HA [Ba NOAS.

5. Tone W3 MeTaNIWYECKUX 3JIEMEHTOB BKIIOY2aeT B cebe MOYTH
BCE TSAXKeNbe MeTajUlbl, HOCUT OIlpeJeNeHHO XapaKTep 3JeKTpPOoNnosio-
WUTENbHbIH M, 3aHMMass B MeHaeneesCKoi Tabnuile CTPOro ompene-
JIeHHOe MeCTO, BIOJIHE OTBeyaeT 0COG0i rpyrme — «MeTajoreHH!-
yecKoli» B maesX BamiMHrToOHaA.

© 6. [lone Taxenbix 3NeKTPOOTPULATENLHBIX 3AEMEHTOB 3aHUMAET
8 MeHpesieeBCKOM TalOnuLe BIIOJIHE 3aMKHYTOE MeCTO M XapaKTepu-
CTUYHO NSl KMCABIX TTOPOL.

7. Ecliv none ‘Kucjiaoe XxapakTepHo Aas 6oJjiee MOBePXHOCTHHX 30H,
oco6eHHOo Sal, TO nojoxeHue Ionsi METa/TM4YeCKOro MeHee onpefje-
JIeHHO B 3eMHbIX 000JIOUKax M JiMlib C HeKOTOPOI BEPOSTHOCTBIO
MOXeT ObiTb OTHECEHO K CYJbQUAHON Q6onouxke lNonbglIMUATA.

8. Ilone 0O0bIYHOE CamMOI0 IOCNEA0BATEIbHOCTHIO 3JEMEHTOB OT
Ne 1 no Ne¢ 28 Kak Obl HameyaeT COO0I0 MOCTeNeHHOE YyBelnvyeHue
3NeMeHTa C FIyOMHOIO, HaYyuHas C aTMocgepsl ¥ KOHYas rpynmoio
CpeJHMX M OCHOBHLIX NOpPOL ¢ MeTalnuyeckum sppom u3 Fe u Ni.

9. Nocneaune aneMeHTH OGHYHOIO MNOJSA ONpefeNsioT o000 TH-
NWYHLIA BAJIOBOM COCTAaB METEOPMTOB.

10. llomumMo BbILIENEPEYUCIEHHBIX 3aKOHHOCTEH, CBA3LBAIOINX
reoXxuMuyecKkoe pacripefiejleHHe 3JIeMEHTOB Ha 3emMJjie U B MeTeOpH-
Tax C Menpeneesckoit TaOnuuey, €CTb ewLie psig APYTUX, OCHOBbI-
BalOLUX TY XK€ CBA3b HA CPABHHTEILHOM W3Y4Y€HHUHM CTPOEHHS aTO-
MOB (yeMy NOCBAWIAeTCS Chepyioluasd riapa).

B. PacnpeneneHue 31eMeHTOB M CTpPOEHHME aToOMa.

§ 34. HeCOMHEHHO, YTO OfHM M3 CAMBIX MHTEPECHHLIX 0606LIeHUi]
reOXuMHH NMOCNEAHEr0 BpeMeH! CBA3aHbl C MONLTKaMU CBA3AThL pacnpe-
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nejleHne 3JIEMEHTOB C COBPEMEHHHIMM B3IJISaMH Ha CTPOeHWe Mma-
Tepuu. ITO Obl B CYUIHOCTH TOT X¥€ MYTh, KOTOPbHA HAMETHUIR
Crookes u Lokayer B ugesx 380Ji0UMM BellleCTBa, HO ceifyac
3TOT MyTh-— Ha OCHOBE TOYHOr0 3KCNEpMMEHTa M TOUHBIX MaTeMa-
THYECKMX BHIKNALOK.

KpynHeifi ar snepen B Gojiee rny00KOM IMO3HaHUM 3aKOHHOCTEH
pacnpOCTpaHEeHUs1 3JIEMEHTOB rpeactasuja paboTa npogeccopa Xu-
muu B [lagsepmo Oddo, kotopass, XOTS M He [aja HMKaKOro
00bsiCHeHUsi TOAMEYEeHHbIM 3aKOHHOCTSM, TEM He MEeHee eile Ao nep-
BbIX ofol6wenud Harkinsa (1916 —1921 rr.) ycTaHoBuia psan
oco6eHHOCTEed KnepKoOBCKUM X yucen. Yxe NaBHO ObUIO B3BECTHO,
YTO aTOMHbBIE YHUCNIA SBASIOTCS KPaTHBIMHM YeThipeXx WK BooGule 61u3Ku
K HUM, O uéM Mbl MMeeM uenblid psg uacTo GopmalibHHX CooOpaxe-
HHU (55). O6BIYHO BIMTEpaTYpPe OTMeuanocCh, YTO 3JI€MEHTHI IT0 ATOMHBIM
BecaM NpeMMyLleCTBEHHO mnpeicTasisioT 4q uau 4q—1 (uau 4q - 3,
YTO TO Xe camoe). OCHOBLIBaACb HAa 3THUX [aBHO OTMEYEHHHX NaH-
HbiX, Oddo yKazan Ha 3HAUYUTENbLHYIO PACIPOCTPAHEHHOCTb CPe/in
KiIepKOBCKMWX uUCel 3eMHOH KOpbl aTOMOB KpPAaTHHX 4eThipeX,
MpUYeM OTMETWUJI, YTO He MNOAYUHSWHIMeCss 3TOMY AOBOJbLHO pacipo-
cTpaHeHHbie aToMbl Na, Ba, Mn, N u F cocCTasisiloT B CyMM€ BCero
okono 2,54%¢ W OTKIOHAWTCS OT 4Q HA u4uCiIO, GOJNblliee €NHHLbL
Ecau npuHATL MUHUMYM OTKJIOHEeHMA oT uudphi 4 B 0,32, TO cymma
BeCOB TaKuX OTKIOHSKLIMXCSA B 3eMHOM KOpe 3JIeMEeHTOB COCTaBMUT
nuwb 13,549/0, npuuem 86,5% ¢ npuxoguTCsd Ha 3JAeMEHTH Tumna 4q.
B 3akmouenue 3Tux coobpaxenuii O d do ropoput: «man kann diese
Beziehungén fur ein zufélliges Zusammentreffen halten—ader aber
solite man auch die nichtradioactive Elemente als selbstindige Kon-
~densationsprodukte von Heliumatomen betrachten dirfen?» (56).

JTW COBepLIEHHO CrpaBejiuBbie MAeH, KaK Mb YBUAUM Jalblue,
NOBNEKNIW 3a CO60K Ueblif psaf 04YeHb MOGOMBITHBIX COOOPaXEHHUN
amepukaHckoro xumuka Harkins'a (1915—1921 rr.).

Euie 6auxke cTan noaxoauTs K Hawed npobiseme Curt Schmidt
‘aBTOp HeOOnblIOH KHMXKM O NMepuoanvecKOi cucteme 3JIEMEHTOB,
noceseHHoidk MeHpgeneesy (1917 r.), u aBTOp BechbMa NHGO-
MHTHOM, XOTd MHOrZAa M HEMHOro JIOGUTENLCKOW CcTaTbu B Zeitschr.
f. anorg. Chemie (1918 r.) (57).

OcHoBHass upes UImuprta 3akmoyaercs B GOPMUPOBAHUU TH-
WenslX 3JIEMEHTOB U3 [MEepBRUYHOrO BelleCcTBa, NpHUEM OH IMpPsSMO
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OTMeuYaeT, cchijadch Ha paboTrhl Clarke, yTO a/ls BLISICHEHUS TEO-
pUM pa3BUTHUA (MHTErpauuMv) XMMHUYECKMX 3JIEMEHTOB BecbMa O0Jb-
IIO€ 3HAYEHHWE MNPEACTaBAAIOT LUWPPH OTHOCHTENLHOIN PacmpoCTpa-
HEHHOCTH XUMHYECKHUX 3JIEMEHTOB B MpuUpose, TaK KakK <TOJbKO
NoCNA€AHUEe MOryT AaTb HaJEeWHbI KPUTEpUHA I/t CYiJAeHWs O 1po-
AOJDKMTENbHOCTA XU3HU 3JI€MEHTOB M OTKPHITb HamM 3aKOHbH Teue-
H1s1 TIpOLiecCa MHTEerpaumu». |

YXe U3 3TUX CJOB Mbl BUAMM, YTO, B IPOTHMBONOJONKHOCTb APY-
rumM upesm, ImupgT paccmaTtpuBaeT npupoay, Kax HOpMaibHHIH
nmpouecc uHrerpauuu, GOpMUPOBAHUS TSWKeJbIX 3JEMEHTOB M3 OoJiee
NErKMx, npuyem, MO €ro MHEHMIO, BSTOT TNpoLecC TOJbKO MAET
1 COCTap Halbmopaembld 3€MHOH KOpH omnpenenser eue MOJIOAYIO
CTaauio ¢QOPMUPOBAHUS 3SJEMEHTOB:; UMewLuiics B NPUPOAE BO-
NIOPOA — 3TO OCTATOK, €llje He YCNeBIUWli KOHAEeHCMpoBaTbcs B 00-
nee CHOXKHBIE CUCTEeMb; pPaAWOaKTHUBHLIE BelleCcTBa — 3TO CTapble,
paHee 00pa30BaBIIMECH aTOMBbl, elle He VYCHeBlIWe PasioKUuThCs.
KaK naneko GyaeT MTTH STOT Mnponecc — cnpamupaer LUMUAT
Hé Haxols OTBeTa. |

B cBoeM KOCMMYECKOM MHWPOBO33PEHUM OH CTOMT AOBOJLHO ORM-
HOKO, mia Clarke, cyas mo ero OCTOpPOXHHM Qpa3am, MUP HaX0-
AMTCA B COCTOSHUM paBHOBeCHs; Mg HepHCTaA riaBHas 4acTh Npu-
POAHLIX TMPOLIECCOB CBSI3aHa C pacnagom, T. €. H3Jy4yeHuem, HO
n HepHCT CTaHOBHUTCA OnpejeNeHHO Ha TOYKY 3peHust MUPOBOTO
PaBHOBeCUS], CTALMOHAPHOrO COCTOSHUST COBPEMEHHOro KOCMOCa.

Upen HepHcTa, cBegeHHbie B 1921 r. B ero npeKpacHOW KHure
0 MMPO3MaHWHU, TOJbKO YaCTHYHO KacaloTcs Hauei tembl. Jlis Hero
OAMHAKOBO BO3MOXHH CllyyalHble CTONKHOBEHHUS aTOMOB C 3apOXAe-
HUEM TSXKENbIX 3JEMEHTOB, MOXET ObTb BbllE, YeM YMCIO YypaHa
(uucino M — 92); nng Hero, 0qHaKo, U3yuyaempiid MUP eCTb MUP U3JTy4E€HHUS
He 3Hepruu, a MacCh, MUP NOCTENeHHOro pachajga MaTepuum C ee
npeBpailileHueM B 3HEPryio HM3JyyeHusi. B kene3nbix UM KaMeHHbIX
METEOPUTAX OH BHUAMT (POpPMbI HAKOIJIEHMSI Gojiee YCTOWUYMBHIX aTO-
MOB, NpUYEM B CTOJIb PACMpPOCTPAHEHHOM B MWUPO3AaHUM XKene3€ OH
BUANT <3JIEMEHT C MCKJIIOYUTENbHO GONbLIOK NPOAOIXKUTENLHOCTBIO
KU3HU, KaK Obl CBOEro pofa TOYKY OTAbXa B UCTOpMM PafHOaKTHB-
HOTO pacnaja 3JeMEeHTOB».

O paGotax HepHcTa, AppeHuMyca ¥ Op. B 3TOM Hampasie-
HUM CM. Janblie B rjaee XIl.
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51 He Oyny noKa panee OCTaHaBIMBATLCS HA MHOrOYMCIIEHHOW
anTepaTtype 4ucTo Quanyeckoro XapaKTepa, B KOTOpO#l,, TO TYT
TO TaM NPOCKanb3biBAIOT HMAEH CBA3M CTPOEHMS aTOMa C BONMPOCAMH
reoxumud u KocMoxumuu (58): TaxkoBh Hameku Kossel's ¢ ero
NMOAYEPKUBAHMEM YJIEHOB, NMOCTPOEHHBIX MO TUMny 4q (T. e. C aTOM-
HBIMU BeCaMM KpaTHbBIMM 4) U C OYEHb SAPKHUM pa3feieHuWeM YeTHBIX
M HEYeTHbIX psajnoB MeHpgeneesckoil Tabnuubl; Lise Meitner ¢ ee
HEeOObYalHO WU3SWHBM OGbsACHEHUEM, ITO4YeMy O60JblIel0 YCTONYH-
BOCTbIO AOJMKHbI OTAMYATHLCA 3JEMEHTH C YeTHbIM NMOPSAKOBHM YH-
ciom; pab6otrs nocnegnwux Jyer Oddo Hag eCTeCTBEHHOKW TpyNNu-
pPOBKOIO 371eMeHTOB B MeHaeneeBckoi Tabnuue M psAx APYTHX.

§ 35. Bce a3Td “peud, ogHoBpeMeHHO BCOABIBABUINE B DPA3HBIX
MECTax y Pa3pO3HEHHHIX BOWHOI0 Hay4YHbIX [esTeNlel, BO3HUKIIME
M Yy MEHS B MOMX CaMOCTOsTeNbHHX pab6oTax KoHua 1921 r., no-
Nyuyuan HauboJsiee APKOe BblpaXe€HWUe B TaAJlAHTAUBLIX, HO He BCerja
NOCTATOYHO CIOKOMHHIX N0 M3/I0XeHHI0 padoTax npodeccopa Pu-
31M4YeCKOW XMMuM B Yukaro Harkins'a, KoTopwil, Haunuas ¢ 1915 r.
no 1921 r. B pgpge paGoT pail Onectsilee OCBeljeHue BOMNpPOCY
0 CBIBM CTPOEHHA sfijpa C BOMPOCAMM FeOXMMHUHU W ACTPOXUMHHU:
Haj0, OfHAKO, OTAATb CMPaBEeNJIMBOCTb, YTO MHOTUE U3 NMOCTPOEHUH
Harkins’a HeckoJbKO MCKYCCTBEHHbH M W3JIMILUHE YCAOXHSIOT 3aBU-
CMMOCTH, KOTOphHE B CBOEIl OCHOBE BepHO ObIIM MOAMEYEHB MM,

[lonnTawwce cBecTu npeacrasiedus Harkins'a K HeCKOJNbKUM
TNaBHEUMLWIMM MNYHKTaM, MpUYeM [AOMKEH OTMETHTb, YTO OCHOBHOMW
XOf €ro paccyxjeHus takos (59) (61):

«OTHOCHTENbHOE pacnpocTpaHeHKe BUJOB 3JIEMEHTOB C HU3KHUMH
aTOMHBIMU BeCaMd MOXET ObiThb MCTOJKOBaHO, KaK nokasartenb (OT-
HOCUTENbHBIK) “X OTHOCUTENbHOH YCTOWUMBOCTHU» —TaK  TJIACUT
ero fepsoe moJigoxkeHue. BTopoe mONOXEHUE, BhITEKalollee U3 BCEX
er0 paGoT, MOxkeT ObiThb BHPAXKEHO TaK: «XapaKTep CTPOeHUs aToMa
3JIeMEHTa MOpefonpeaenseT ero yCTOMYMBOCTb M TEM CaMbiM CBA3aH
C KOJMYECTBEHHBIM pacrnpocTpaHEeHWeM B3JeMeHTa B MHPO3aHHHY,
XapakKTep Xe& aToMa B o6L[eM ONpefeNsieTes ero aTOMHBM BeCoM (P),
ero MmopsiAKOBHIM uMCJIOM (M =—uucio Mo3ene q) U, B TPEThHUX, 0OCO-
OEHHBIM YHCIOM, KOTOpOe HABIAETCS HH uYeM HHbIM, KaK 4UC/IOM
HelTpalibHLIX 3neMeHTOB B sigpe (N—=P—M). K coxanenuio, ¥ 3Tu
npocToie MouaTua Harkins Hepegko yClOXHsieT psooM Iepe-
YUCNEHUH M T[eperpyiiuMpoBOK, HUYero OOJbLUEr0 Mo CyW[eCTBY He
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RAOLMX, NMpUYeM A uyacTM CBOMX PacCyXAEHHiIl OH GepeT HacTos-
ljee u3oTomMUueckoe yucao n=P—2M. Jlyymum BHpaxeHueM
KOJIM4YeCTBeHHOrQ pacnpoCTPaHEeHUs 31eMeHTOB B MUPO34aHUU Bpsij i
MOXET CAyxuTb, no muenui0o Harkins’a, nama 3emHasi Kopa,
a TOJBKO KOCMUUECKHe Tela—meTeopuTh. [loaTomMy OH BCeneno
ofpalllaeT BHMMaHW€ Ha paclpoCTPaHEHHE 3JIEMEHTOB B METEOpH-
TaxX M, OCHOBbIBasiCb Ha pabGoTax Farrington’a, jaeT psjg nmogcye-
TOB, OuYeHb OIM3KUX K TEM, KOTOpPHE MHOI0 Bhll€ IIpUBeeHH
B tabmmuyax XVIII, XXV—XXVIII. B csoux pa6oTtax OH IMpPHUHU-
maeT s 3emian uudpm Clarke, ans METeOpuTOB BHUKUCASET MX
u3 paHHex Farrington’a, cuuTas, 4yto Ha 10 XKeJe3HbX NPpUXO-
nuTcst 350 KamenHbiX. Bce pacueTd, ananoruyHo moum padoram,
OH BEeT B aTOMHbIX 4UCIaX (00bEMHLIX OTHOLIEHMSX).
[IpMBOXY HHXE TPU OCHOBHbie ero Tabmuun (1921 r.):

TABJIHNLUA XXXL

KoanyecTBo nATH Hanbojee pacnpoCTpaHeHHbIX
B METEOPHTAX JIE€MEHTOB, |

Cymma . .| 90,58 | I

TABJIHUIA XXXIL
KnaccHdukanms M30TONOB NO YETHHIM Y Hede THBIM unciaM (B METEOpHTax)

—_— . — e —

KonnuecTso (B aTom.%o). |

B 3eMH. KOpe | B MeTeop.
Knace 1 N yeTHoe, P  4eTHoe 86,9 932 |
Knacc 1l . N uerHoe, P HeuerH. 11,2 2,0
Kmacc Il . . . N HeweTH., P HeyerH. 2.3 3,2
KnacclV . . . N HeyerH., P  ueTHo® 0,0 0,0
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TABJIHUUA XXXII.

ConepaHue (MO YHCIAY aTOMOB) 3JIEMEHTOB B METEOpPHTaX C aTOMHBLIMH
BeCaMH, KpaTHbIMH 4.

R j—
e =
1

Qa1emMeHTH. Fq "3::1' E4g$e 3g;e4q—l—3
NENEPOE « + = = v « o f B2 | 012 | -— _— — o -
Kucaopog - - - . - . .15316| — 5316 | — | — | — | —
i' Hatpumit . . . . . . ..lo062| — | 062 — | 062 — | —
. Maramit . . . . .. ..} 98 98| — | — | — | 1.65]| 1.65
| AJIOMMHMH . . . . . — 19811 = |93 4321 | = | —
| Kpemamfi®., . . o « » . 1382 — (1382 | — | — | — | 138
! Dochop « « « -« 4 s | = | =1 = |dn] = | =
Cepa = a2 5 s @ w5 s 146 | — 1.46 | — — — —
Eanil o = « = e 0.11 ~ - 011 ]| 011 | — - l
| Kanbumit . . . . . 097 | — | 097 | — . = 4 =
| THTEH - = » wyps « = % 0.005| 0.005 — == _ — =
KOOl & & 5w 55 e e D33 = 813 [ — - — | -
Mapraner « « « s = + = T e o — | 006 | — -
HKenezose . . .. . . .112.30 — 11230 | — — e _
KOGaneT - « < « « & = =« — e - — 004 | | —
I
i 82.46 | 1.32 | 210 | 1.65 { 3.03

[Ipumevanue K Tabnanuye. IloggnoppasymeBanTcs jo6ble Uncha;
ans cpaBHenus Harkins nomectun B aTy-¥e Tabauiy #M MOACYETH  [his
3J1 eMEHTOB, KPATHEIX 3, M [eUCTBUTENbHO B OYeHb pe3kod ¢opme BHISIBUI
o HaueHHe uncia 4. 3Ty TA6AMLY MHTEpeCHO CpaBHUTH C Moei Tabnuuein XVIII;
g OOLIEM OHM CXO[HBI, OTJIMYMe 3aKauyaeTcsa Juwb B ToM, 4To Harkins,
Ha ocHOBaHuM pador Dempstera u cBoux, IpUHUMAET BO BHUMaHME M Me-
Hee " BAXKHHE U30TOMHL.

ITtn Tabmuubl Harkins conmpoBoxjaeT LeNbiM pPsSAOM MeNKHX
pecbMa JIOGONBITHHIX 3ameyaHuii, [Ipexae BCEro OH COBEPLIEHHO
ON pelleNlieHHO BbICKa3blBaeTCd 3a TO, YUTO HUKKesb (Ne 28) KoHuaet
CO 0010 PSR pacnpoCTpaHeHHbIX 3JIeMEHTOB METEOPHUTOB; KaX bl
YEeTHHIH 3IEMEHT CONEPXKUTCS GoJsblue, 4eM Iapa COCeHUX Heuer-
HHX, M B KayeCcTBe npumepa INpUBOAMT pacyeT James y,.
B alke mnga peakux 3emenb. PeakocTh HEOHA, IO €ro MHEHHIO, 06 -
SICHSI€TCSA " €r0 JIETKOCTEIO M YHOCOM M3 3eMHOi aTmocdepsl.
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B 3akjoueHne GaKTHYECKOH YaCTH OH AejiaeT CleAyiouiMe 1mecThb
BHIBOJIOB: |

1. ATombl, B KOTOpbiX N (T. e, P—M, uucio orpuuaTenbHHX
3JIEKTPOHOB B AJlpe) 4eTHOE, paclnpoCTpaHeHHee 4YeMm Te, B KOTOPhiX
N HeyeTHOe, 01 METEOPUTOR B 33 pa3a, Alg 3eMHO# Kopu B 40 pas.

2. ATOMBI, B KOTOpbiX P (P = aTOMHHI BeC) 4YeTHOe, N0 OTHO-
LIeHWI0 K HEUYEeTHBIM paclpocTpaHeHHee, B mMeTeoputax B 18 pas,
B 3eMHOH Kope B 61/, pas.

3. Atomn, B KOoTOpoix M (Mo3zeneeBckoe 4uC/O — NMOPAAKOBLIH
HOMEp) 4eTHoe, pacnpocTpaHeHHee B MeTeopuTaxX B 50 pa3 u. B
3eMHO# KOpe B 8 pas.

4. AToMbl ¢ HeyéTHeim N M 4eTHbiM P copepxarca B METEOPH-
Tax — (0,0, B nutocdepe— 0,0 u BO Bced 3emHOM Kope — 0,05.

5. B OOJIbIUMHCTBE CUJIbHO PACIPOCTPAHEHHBIX ATOMOB —n;-:O,S;
a umeHHo 809, B meTeopuTax u 85%0 B 3emHOI KOpe.

6. AtomHbit BeC 13 atomos u3 14 B MeTeopuTaXx U 85%0 B 3eM-
HOit KOpe HeNuTCs Ha 4.

It daKkTU4yeCKne aaHHbig HarKkins conpoBoxpaeT paaom Teo-
peTuYeCcKuX pacCyXieHud, CTpeMscb A0Ka3aTb, uUTO HauboJiee pac-
NPOCTPAHEHHBIMU SIBISIOTCA TE€ aTOMbl, KOM Haubojee yCTOHUYMBHI
C TOYKU 3PEHUs CTPOEHUs sdapa 3JjeMeHTa.

B OCHOBY YCTOWYMBLIX 3JIeMEHTOB OH CTaBUT reJIMOrpPYIIb, T. €.
Tpynnbl U3 4, 4em M OODBACHAETCS 3HaueHWe 3TOro yucjia u B MeH-
eneesckKoil Tadnuue v B BONPOCAX PpacCNpoCTPaHEHHOCTH OTHENb-
HbIX 3JIEMEHTOB. B NpOTHUBOMNOJIOXHOCTL 3TUM aTOMaM JApyrde He-
YyeTHble COfEPXaT Mas0 YyCTOWUMBhIE 3JIEKTPOHB U, MOTOMY, CaMH
HeyCTOIYMBL WK HEJOJITOBEYHb. B 3TOM OTHOIMEHUM OH COBEPWEHHO
cornaceH U ¢ PassHcom U ¢ MeiiTHep, OTMEUYAWIIUMU B YacCT-
HOCTHM [J5 PagMOaKTUBHOTO psilda HEAOJITOBEYHOCTb aTOMOB HeEYeT-
HbIX, U3IY4YaoLUX (8- Iy4d.

Bo BCAKOM Cliyyae OCHOBHast WAesi ONpefesieHHa U SCHa:

B npupoae Haubonee pacnpoOCTpPaHEHH 3JEMEHTH
YCTOHUYMBHE U JoNiroBeuHu e 1) (60).

1) B cBouX paccyxpeHuax Harkins He noameudaer pasjivuMs MeXay
J/IeMEHTAMM TIOBEPXHOCTH M rayOuH B 3eMHOM kope. HekoTopoe o6bsicHeHue
TeopeTUYECKHUX B3TJIS0B HA CTpOeHME sfpa YV Hero U y Meitner cm. B npu-
meuaHuu (61).
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§ 36. Unen BeprHapnckoro (62).

Kak wmbl Bupenu Bbillie, pe3KOoe mpeo6iagaHue B 3€MHOI Kope
aTOMOB XWMHYECKUX 3JIEMEHTOB C YETHHMM AaTOMHBIMM UYUCTAMH
OGBSCHSIETCSl CefYac MX MeHblIel AONrOBeYHOCThIO. B. BepHa f-
CKUH NpUBOAUT J[Apyroe oODbBsICHEHUE, HEe CBA3aHHOE ¢ OO0JibllIeld
NMPOAOIKUTENbHOCTbIO CYLIECTBOBAHUA aTOMOB C.YETHBIMH ITOJIOXKH-
TEAbHbIMM 3apafamu siApa. YKasaHusi HA Takyl BO3MOXHOCTb gaeT
paccesHue 3yeMeHTOB. Ha 3Ty ¢opmy uxX HaxoxjeHusd He obpa-
IaI0T AOCTATOYHOrO BHHUMaHUS, XOTS POJib €ro B 3eMHOI KOpe
orpomHa. [log paccesHueM siaeMeHTa ciejgyeT MNOApPa3yMeBaTb Te
GOpMbl HMX HAXOXAEHUS, KOTOpPbleé OTKPHLIBAOTCA CHEeKTPOCKONM-
YECKUM, pagjuOXMMHUYECKHUM, DNEKTPUUECKHM IMyTeM WU SBJICHUSAMH
JMOMUHUCLHEHUUU, Jlnsg OObsICHEeHUST TaKOro HaxoXAeHWs 3JieMeHTa
NMPUXOAUTCH JAONYyCKaThb CyLlecTBOBaHue ero B opmMe aTOMOB, UHOrAA
o0NajalliuX 3apsfilaMu; 3TH aTOMbBl He OGbefAUWHEHbl B MOJEKYJH,
0 KpaiiHeld Mepe B 3HAUUTENIbHBIX KOJuYyecTBaxX, U He CBs3aHbl
C aToMaMu JPYrMX 3JeMEHTOB. |

[lposiBleHHe TaKol CHOCOGHOCTH ATOMOB JOMKHO OHTh OYEHb
pe3KO BBHIPAXEHO. BO BCEX TeX SBIEHHUSIX KOCMHYECKOMW, M, B 4yacT-
HOCTH, IUIAHETHOW XUMWMU, TAE B AOATMEe TNPOMEXYTKH BPEMEHM Ha-
KanaMBalTCad Me[JjleHHhe ¥ HHUUTOXHbEe — B34Thle eJUHUYHO — MpO-
neccol. MMM MoXeT ObTb OOYCHOBIUBAETCA M HaOMIORAaeMbiii COCTAaB
3E€MHOI KOpbl ¥ MeTeopUTOB C INpeobnafaHueM 23JIEMEHTOB C 4YeT-
HbIMU ATOMHBIMU YKNCJIAMM. |

'pynma XMMHUYeCKUX 5JIeMEHTOB, [JI1 KOTOPOH XapakKTepHhl siBJie-
‘HUS paccesiHusi, BCA Ha-Lueno— 1009/ — cocTaBneHa U3 3AE€MEHTOB
C HEYEeTHbIMW ATOMHBLIMU yucinaMd. MOXHO yOeauTbCsi, YTO BOOOLIE
CBOMCTBO pacCeMBaHUS XapaKTEpHO [Jd 3MeMEHTOB C HEUYeTHbIMH
ATOMHBIMU YUCJIAMHU. _

Ham u3BecTHH ceityac 41 37eMEHT ¢ He4YeTHHIMH ATOMHBIMU UM -
ciamMu. U3 HUX OTMeuyeHHl gBJeHUs paccesHus ang Ac, Ag, As, Au,
B: Bi. B, Cl. Cs. Bu. F, ©a, H,; He, Jn, J K La Li. Lu, Ma,
N, Na, Pa, Pr, Rb, S¢, Tb, Tl, Tu, V u Y, T. e. 32 anemeHTa
ui 78,05% 0 .BCexX TaKuUX BIEMEHTOB,

JNEMEHTOB C YeTHHIMM ATOMHBIMM 4MC/IaMM HaM HW3BeCTHO 46;
W3 HUX paccesHue KoHcTtaTuposaHo gns Ar, C, Ce, Ct, Dy, Er, Gd,
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He, Kr, Nd, Ne, Nt, Pb, Po, Ra, Sa, Th, U, Xe, Zn, Yb, 7. e.
a1 21 anemeHTa uau 45,65%/0 BCeX TaKUX 3NEMEHTOB.

Ho paccesiHue 32JIeMEHTOB BbI3bLIBAETCS1 Pa3HbIMU MCTOYHUKAMU,
Eciu MH BbiiRNIMM M3 3THUX CIIMCKOB 3JIeMEHTH, JAs KOTOphIX pac-
ceMBaHWE BHI3bIBAETCA WIN CBOWCTBAMUM MHEPTHBIX ra3oB, WJIK pa-
AMOAKTUBHBIM pacmagoM, WJIXW HEU3BECTHOI HaM MpUYKHOIO (NS
3JIEMEHTOB DPeIKHX 3eMellb), TO OKaXeTCd, 4YTO paccesHue HaOIO-
naeTca AaAs 22 n3 31 2JeMeHTa ¢ HEeYETHHIMU aTOMHBIMM YHUCIIAMU
(70,90%0) m pna 2 u3 27 3/1eMEHTOB C YEeTHHIMH ATOMHHIMH 4M-
cnamu (7,4%)).

Exnsa M 3Ta pa3Huua MOXKeT OODBACHATLCS HEMOJHOTOIO Halllero
3HaHUA. |

OCTaBisia NOKa B CTOPOHE BO3MOXHYIO TNPUUKMHY STOrO SIBJIEHUS,
OTMETHM, YTO OHA B TE€YEHHE [OCTATOYHOrO BpPEMEHH OyIeT npo-
ABJIATHCA B COCTAaBE INPUPOAHLIX CPeAUH—3eMHOM KOPH MK MEeTEOpHU-
TOB — TaK, 4To O0nbiias 4aCTb aroMO8 C HEYETHHM AaTOMHLIM YU-
cioM (T. €. HEYeTHBIM INONOXMUTeNbHbHIM 3apsiioM sigpa) yiiper
B OKpyXalolliee npoCcTpaHCTBO.

Mb nojyyum Ha6mofaeMbelid COCTaB MPUPOAHHX TEN Raxe NpH
OTHOCHUTEJIbHO OAUHAKOBOW MNPONOJDKUTENbHOCTH CYLIeCTBOBAHHSA
aTOMOB C YE€THbBIMW M HEYETHLIMU 3apsiamu siapa.

§ 37. Eule oguH BoOmpoc ﬂrpﬂmﬁuﬁ BaXXHOCTU CTOMUT Iepej reoxXu-
MUKOM, KOTAa OH M3YyYyaeT pacnpoCcTpaHeHue XUMUUYECKUX BJIEeMEH-
TOB U MX OTAEJbHBIX M30TONOB. Kak oTmeyeHO OHUIO Buillie B § 5,
MHOT'OYUCJIEHHbIE U30TOIMb 3JIEMEHTOB HEpaguoaKTMBHBIX BCTpeya-
IOTCSl B 3€MJle ¥ B MeTeOpuUTaxX BMeCTe, B CTPOTO OIpefesieHHHIX
nponopuusax. B nMpoOTUBOMOJIOXKHOCTbL MM, PaAiMOAKTUBHBIE W3QTOIh
BCTPEYAIOTCA NMOPO3Hb, U, HAMp., CBUHLb YPAaHOBLIA ¥ TOPUEBHIi BCTpe-
YyalTCsd B Pa3HbiX MUHEpalaxX, paBHO KakK OOLIYHLIK CBUHeLU, Mpea-
CTaBIAWMUN Kak OB CTPOro ONpeJesIeHHYl0 CMeCh 3TUX MBYX
CBUHUOB. ’

Mbl HE MOXeM MOKa OGBACHMTbL 3TOr0 IMOCTOSHCTBA CMeceil u
MOCTOAHCTBA aTOMHBIX BECOB MX T'€HETHUYEeCKOIO CBS3bIO, TaK KaK Kak
pa3 reHeTu4yeCkKue psabl, U3BECTHbLIE HaM, 4 UMEHHO pajuoaKTHUBHLIE,
MOKa3bIBAIOT, YTO KAXAB U30TOM 3TOr0 TUMA BCTPEYAETCS CAMOCTOS -
TEJIbHO M 4acTo HMYEM HE CBA3aH C APYTMMU. SfIBJIeHHWE TOCTOSHCTBA
COBMECTHOr0 HaxOX[JeHusd wMu30TOMNOB HAM OYeHb HaMOMMHaeT I0-
CTOSHCTBO cocTasa 6JaropoAHbIX ra3oB B WCTOYHMKAX M ra30BbIX

6
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CTpysX, rje, COrnacHo pacoram Moureu wum Lepape, mexay
aproHOM, KPMOTOHOM M KCEHOHOM (HO He renuem) HaGmoOAaeTCs
3HAUUTENbHOE [MOCTOSAHCTBO COOTHOoWeEHUKA. HasBauubie aBTOPHI
CKJIOHHbl B 3TOM BHAETb PE3yJbTaT €lll€ NePBUUYHOrO pacnpeneneHus
MaTepuu, He HAPyLIEHHOr0 MO3AHEeUIUMMM npoueccamu, 6aaroaaps
MHEePTHOCTH 3THUX ra30B.

B ciyvyae pacHpoCTpaHeHHsi W3OTONOB Mbi MOXEM TOJNBLKO OTMe-
THTb, YTO B HUX HECOMHEHHO BMAHH HEKOTOpbIE 4YE€PTH WU BHY-
TPEHHEro CXOACTBA CTPOeHusi aTOMa MM ofwero reHesuca. Tak
BOOOUIEe K30TONB OJHOTMO M TOrO XKe 3JiIeMeHTa OObYHO OTiIuya-
I0TCA JApPYr OT Jpyra Ha 2, ropa3ao pexe Ha 1, 6narogaps uyemy
OHM OKa3biBAIOTCS YETHBIMU MM He4YeTHbhiMU. BnpQuem, eCTb UCKITO-
YeHUs U3 3TOrO HpaBua.

[locTOsHCTBO cUCTaBa'anH{HHx 3/IeMeHTOB, KOHEYHO, NOKa3bl-
BaeT, YTO I0C/Jie MOMEHTa 00pa30BaHUs aTOMOB BCE T€ PU3UKOXM-
MWUYECKHe MpOLecchl, KOTOPHIM 3TU aTOMb ObUIM MOJBEPkEHH, He
MOTJIM MX pa3beiuHUTb, W YTO, CJIEJOBATENbHO, HU B METEOpHUTaX,
HHU. B HALLeii 3eMHOH KOpe [ocjie MOMeHTa HMX 00pas3oBaHud He
OblI0 TAKMX YCIOBUiM, KOTOpbHE OB OTBEYAJM pPa3NUYHBIM CyabOam
aTOMOB pa3HOTr0 aTOMHOrO WIM yYAeNbHOI'0 Beca. 3HAYUT OOpaTHO —
T€ YCJIOBUS, KOTOpb€ Bbi3blBAJM OOpas3OBaHUE TOr0 MWJM MHOIO M30-
TOMa, HAXOAATCA BHe TOW OGCTAHOBKH, KOTOPYIO EPEXMUBAIOT U Me-
TEOPUTH, ¥ 3€MHas KOpa B COBpPeMEHHBIX 3Tanax CBOEi UCTOpUM.

Bbii0 66 HEOCTOPOXKHBLIM feNnaTbhb KaKue-u00 JAaldbHeiline Bbi-
BOAB B 3TOM HalpaBJIEHMM ; JIy4ylle OrpaHMuYUTbLCA YKa3aHHBM ¢ak-
THYECKHM MaTepuasIoM.

§ 38. Ha oCHOBaHMU BhLILLIENPUBEAEHHLIX HAHHBIX MBI HPUXOAUM
K psaly BeCbMa BaXXHbBIX BbIBOJOB:

1. B 3emMuOii Kope, LUEHTPaIbHHIX YaCTaX 3eM/U U B MeTeopuTax
Tpeo6ragaioT 3JIEMEHTH YeTHhie M fensuiuecss Ha 4.

2. 3TO CBOICTBO CBA32HO ¢ 0COGOI0 YCTOWYMBOCTLIO sApa, MHO-
CTPOEHHOT0 M3 reauorpymn, u, IOTOMY, ABJAETCS nNOKasaTeyeM TOoro,
yTO Ha 3eMJie U B MeTeopuTax npeo6iafaloT 3JeMeHTh HanOojee
yCTOWYMBHIE WIW Haubojee NOoJAroBeyHbie,

3. SlBneHusi pPagMOAKTWUBHOCTH B AETAJIIX CTpOEHHs IMOATBEPNK-
JAI0T CBA3b MEXJY [A0JIrOBeYHOCTbK, YCTOWYMBOCTHIO U YETHHIMU
YyuCjlaMM aTOMHbIX B€COB. |
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4, Ha 3emae 3aMe€THO HEKOTOpOe yBeNuyeHHE MEeHee YCTOUYM-
BbIX 4ATOMOB B IMOBEDPXHOCTHBIX 4acTAX 3€MHOM KOpH B NPOTHUBOIIO-
JIOXHOCTb TJIyOMH&M, ThAe COBEpLUeHHO CXOJHO C MeTEeOpMTaMu mpe-
o0NafalnT 3JIEMEHTbl, YyXe [JOCTUruiMe MakKcuMyma paBHOBECHs U
YCTOWUYMBOCTH.

5. CyuecTBOBaHME B MNOBEPXHOCTHBIX YacTAX 3EeMHON KOphl
MeHee YCTOWYMBBLIX D3JIEMEHTOB [MOJATBEPXJAeTCA €lle npeumyle-
CTBEHHHIM NIpeoliaflaHueéM B TeX Xe yacTAX pagiOaKTHUBHBIX, pacrna-
AAOLWKNXCA 3JIEMEHTOB.

6. TIOCTOSIHCTBO CMeceil M30TOMNOB B CJIOXHHX 3JIEMEHTax ro-
BOPUT 3a TO, YTO B HACTOsLUEE BpeMs HM YCJIOBUSI METEODHUTOB, HU
yCliOBHsI 3€MHOM KOpPH He OTBEYalT TeM, NPU KOTOPbIX BO3MOXHO
CO3WaHue N pa3beMHEHUE OTAEIbHbIX W30TOIIOB.




VIII. Xumus xocmoca. Hauia coJHeuyHas cucrema:
JIyHa, MJaHeThl, KOMETHI.

§ 39. MonnTaeMca Temepb BHITH 3a MpeRenbi Haluei MIaHeTH
M NOJBECTH WTOTM HAWKM 3HAHMSM XMMHMM KOCMOCA. 31ecCh Mbl
'BCTpPeyaeMCsi ¢ HeoOblYyaiiHO0 TPYNHOCTbIO PpeleHUs XUMUYECKUX
npoGaeM, ¥ UCKIIOYUTENbHAsi OCTOPOXHOCTD JOMXKHA 6biTh HAMH NPO-
ABlI€Ha, YTOOH HaMeyaeMble HaMM BHIBOAB OTBEYAIM HAGMIOAAEMbIM
¢aKram. M3guHbe ¥ OnecTsiliMe N0 TOYHOCTU METOAH acTpodu-
3UKH TOJIbLKO CeMuac nojyyamwT 0Cco60e 3HAUeHUe, Koraa CreKTpalb-
Hbl€ JIMHUM KOCMMYECKMX TeJl Haualu TOYHO CDaBHMBATbLCS C pe-
3yAbTaTaMy 3KcrepumeHTa. BrecTsiuue 3aBoeBaHUs HHAMKCKOTO yye-
Horo Carm HaM NOKa3blBaiOT, HACKOJbKO OCTOPOXHBIMH AOJXKHbI
6bITh HalUM BHIBOAB MPU TPaKTOBKE HAONIOLAE€MbIX HAMW SIBJIEHUIA.

[lon 3TUM YyrjaoM 3peHHdss HEOOXOAUMO PaCCMOTPEHHE ITOM
M ABYX Clenyioumux rias.

JyuHa (63).

[Ipexxpe BCEro Mol JOMKHH CKa3aTh HECKOJLKO CJIOB O XWMUH
nyHu. JlyHa npepcrtaBiasieT CO6010 KOCMUYECKOE Telo C YAeNbHbLIM
BeCOM B 3,4 (HeCKOJbKO OONbIIMM, Ye€M CpeiHUH YyReJIbHHH BeC
Hallled 3eMHOW KOpb) M C paanycoMm nNpuONu3uTensHO B 4 pa3a
MEHbIUMM, YeM Yy 3eMAM. STH YepTH JyHH OGYCIOBIMBAKT Ha
nyHe HbIOTOHOBCKME CWIbi B 6 pa3 MeHbliMe, yeM Ha 3emnae. JlyHa
nvileHa aTtmochepn M, OYeBMAHO, AOKHA Obula GHCTPO MOTEPATh
CBO@ BHYTpeHHee Temnao. OTCyTCTBHE aTMOCHEpPDbI, COrNACHO WHTE-
PECHHM MOCTPOEHUsIM Stoney, OODBACHAETCA MaJbiM TArOTEHUEM,
He [IpeojoJieBalolMM MaKCHMajbHbleé CKOPOCTH ra30BbX MOJIEKYI
COrIaCHO KUHETMYECKOW Teopuu ra3o0B; BIPOYEM, 3TUM NyTEM O0b-
fICHAETCA OTCYTCTBUE JIMIIb CaMBIX JIEFKMX ra3o0B.
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COBOKYMHOCTb QU3NYECKMX MAaHHBIX TFOBOPUT 3a CXOACTBO JIYHH
C MOPOAaMM 3eMMM; HUKAKUX MNOPSAMbLIX METOAOB ONpegesieHus Xu-
MUUYECKMX 3J1EMEHTOB Ha JIyHe He CYLIecTBYeT; HO PSAJ KOCBEHHHX
NaHHLIX TMO3BOJSIET NYTEM aHaJOTHH CHenaThb HECKOJNKKO BbLIBOJOB.
[lo OTHOWEHUIO CUX NAJAIEre W OTPAXKEHHOrO Nyda MOXHO
CpaBHMBaTb MOPOAH JYHB C KBapLeBbM nopdupom. Yron MNOJSpuU-
3auuu Jyven, no naHHeiM Jlan e pe pa, OTBeyaeT HalIMM BUTPO-
dupam, T. €. KUCHALIM CTEKNOBATHIM [OpoRam, 60oraThiM LIENOUYAMH,
Al u Si.

Takum o006pa3oM, XOTS MH U HE MMEeM HUKaAKuX IMpAMBIX
NAHHLIX 0 XHWMUYECKOM COCTaBe JIyHH, HO COBOKYMNHOCTb pajia IpH-
3HAKOB TFOBOPUT 3a CXOJACTBO ee COCTaBa C COCTABOM 3eMHOW JIH-
TOCQEph, ¢ npeobnapanuem saemeHToB O, K, Na, Al, Si, MOXeT
O6biTb oTyacTu Ca u Mg, |

HMimeoTca BeCbMa OCTPOYMHBIE TIPEANIONOMEHUS] O HAXOXIAEHUU
Ha JIYHe Cephbli— S.

§ 40. (TnaneTn (64).

HeckonbKo OGonblue CBENEHUH MBI UMEEeM A IUIaHeT, XOTH
M B 3TOM Ciayvyae acCTpopu3nWuyecKuWe JaHHbs O4YeHb OTPbHIBOYHM
¥ YacCTbi0O AAIOT YKa3aHusi JKlb KOCBEHHOrO xapakKTepa.

Hnsi Toro, ytoOH CYyAUTb 00 HX }{HMHH, NIPUBOXY CHEAYIOLLYIO
CPaBHUTEJIbHYIO Tﬂﬁﬂ“'—IK}'

TABJIMUIL A XXXIV.

| A |
Mepkypuit Benepa| 3emns | Jlyna) | Mapc

e — - T —

s — — | — t—-

| | |

. Yaenbu. BeC. . . . 6.2 44 [2.7—9.1 34 3.93

. cpi. 55
Paauyc B xum. . . 2250 6120 6376 1741 3400
Cuna taxectu . . 0.43 0.80 1 0.17 0.39
ATmocdepa . . .| MOYTH HET aTM. aTM. - HET aTM.
CUIbHOE: | CUJIbHOE | CPefH. | M3MEHY. -

Temnepaty F’a : HArpeB. | HArpeB. | HarpeB. | HArpEs.
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e
iR —— — i o ? 7 P —

'ACTEpGHgM KOnutepl){CaTypH
YaenovH. BeC. . . . ? 1.5 0.7
Papuyc B kiM. . . |oT5 po 400 70000 60000
Cuna TaXecTH . .| Makcum. 2.65 1.18
0.045

4aCThIO g;‘;ﬁ}:?i TBepA.
IAT.-'_.mr:rpepa ? TBEPA., cobeT. | KObUA

Y. rassl. R
Temnepatypa . . | g s .

Jna MepKypus Mbl MMEEM CIHEKTPbl OTPaXEeHHLIX Jyuew,
TOX[ECTBEHHbIE C COJHUEM, ¥, NOTOMY, HEe 3HAeM HMKaKuX OCO-
O6eHHOCTeN XUMUUYECKOro CTpoeHus. BeH e pa obnagaeT HECOMHEHHO
aTmMocdepolo, HO MOCNeAHUE WCCAEe0BaHUS HEe HaluIuW B Heil 3a-
MeTHbIX KoymuyecTtB HM O, nu mapoB H2O. Moxer OHITb BOKpYT
Beneps Mbl MMeeM o6jiaka meibuaiilleil muiM B aTMocdepe a3oTa
u COz2. Cnektp Mapca, o6aapaiouiero atmochepoio, He siCeH;
MOXeT ObTb MMEIOTCS mapul BoAbl. KO nuTep HEeCOMHEHHO 006aa-
NaeT CNalbiM COOCTBEHHBIM CBEUYEHHMEM; WMMEETCS psa JUHUK, He-
aHakombix 3emie. CnekTp Ca TypHa cXoled cO cnekTpom lOuu-
Tepa, HO Mapbl BOAbl Y HEro cuibHEe; KOoJbLO JIMILIEeHO MOTJOLal0-
el 000JOYKH W COCTOMUT, OYEBHAHO, M3 TBEPABIX yacTUl (MeTeo-
putoB): Ha HenrTyHe u YpaHe 3ameTHH B aTMOCQEpe SABHbHIE
chnelbl JIMHUHA CBOOOJHOrO BOAOPOAA M, MOBHAUMOMY, reus.

B ofweM Mb JOMKHH OTMETHTb, YTO Ha BCeX MJaHeTaX,
KDOME ACTEPOMIOB M CIYTHUKOB, CHIH HbIOTOHOBCKOIO IPUTSKE-
HUS [OCTATOYHO BEJNUKH, 4YTOOHI YAEPXKHBATH ra3000pa3Hyi0 aTMo-
chepy; Hax¥e BOAOPOA M renuid, MNOBUAMMOMY, JIullb YACTUUHO
MOryT MOKMAATb 3TW KOCMMYECKHe Tena.

Bca COBOKYNMHOCTb JaHHBIX O XMMWYECKOM COCTaBe MjaHeT- 3a-
CTaBasieT AYyMaTb, UYTO OH B O0lIeM TOXAeCTBEH C 3eMHbIM U 4TO
C XWMHYECKOH TOYKM 3pEeHUs MeXJy IIaHeTamMu HeT OOMNbIInX
pasiuyMii. XOTHA MNPSAMLIX KAHHHX Y HAC B 3TOM HaMpaslieHUY HE

1) Ya. Beca cnyTHHkoB IOnuTtepa (Stroobant. Bull. Ac. Sc. Belg. 1919)—
4,1—3,4—2,0—1,2, 7. e. naRaT C YAANCHHEM CNYTHUKA OT IJAHETHI.
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UMEEeTCH, HO BCE Xe HUYTO He TOBOPUT IPOTUB 3TOM OCHOBHOH
unew. Bonbwas rpynna reonoroB (Daubrée, Tschermak
E. Suess) ¢BA3HBAKT C AaCTEPOUAAMU M HallM METEOPUTH U Ne-
PEHOCAT XWMHUYECKHMH COCTaB NOCNEAHHX HAa Majble MAaHETH.

§ 41. KomeTHn (65).

XHUMU4eCKUd COCTaB M NpUpoia KOMET TOMbKO B IOCIHEfHee
BpeMsl HauMHAeT BbIACHATHLCA, NpUYEM celyac yxe O6ojee onpeje-
JIEHHO BLIPMCOBLIBAETCSI MPUHAANEXHOCTL KOMET K Halllel CoJjiHed-
HOM CHUCTeMe M MX HeCOMHEHHasi CBA3b C IOTOKaMH MNajalouuXx
3Be3[ U MeTeOopuTaMu.

3Ta CcBS3b MX C Tenamu, KOTOpbi€ nmonagaloT Ha 3emJ0 B BUE
MaTepuanbHBX OOGBEKTOB, IS HAaC OCOGEHHO BaXHa W ceifvac,
B COTJIACHM C COBPEMEHHBIMM MesiMM O PU3NUECKOi MpUpone KoMeT,
nenaetcsi ocoO€HHO BaYXHOIO.

KomeTsl, NOAOOHO MuaHETaM, SIBAAIOTCS TelaMU Hallleli COJHeu-
HOW CHUCTeMbl, ABUTAIIMMUCA MO O6OJibLuei yacTW 110 CUIbHO Bbl-
TAHYTHM 3JUIMICAM, TNpUYeM HE HMCKIoueHa MepBUYyHaAs CBA3b I10-
ClelHMX C acTepoujaamMu (CM. CTp. 86), o6rafalOIMMK TOXE OpOU-
TaMK, YKAOHKWOWUMHCA OT NMAOCKOCTH 3KIMNTHKH. 3Ta BO3MOXKHas
CBSI3b C acTepPOMaMM ANsl HAC ¢ KOCMOXHMMMYECKOH TOUKH 3peHus
HeoOblYaliHO BaXHa.

KomeTbl COCTOSIT, OYeBHAHO, U3 KOCMMWUECKOI TNbUIM — TBEPABLIX
yacTHL, OTYACTU OKPYXEHHHX ra3oBbiM cJoeM. [lpy oueHb He-
6ONbIIONH Macce OHW 06AafaldT OrPOMHEIM OGHEMOM, YTO TOBOPUT
0 GONBWIONW pa3peXeHHOCTH Cpean — 60nblueli, uyem B [eiicnepos-
CKMX TpyO6Kax. B rnaBHoii CBOeil Macce. cBeyeHue (JIIOMUHUCLIEHLNA)
KOMeThl, OYEBHWAHO, BbI3BIBAETCS  SJEKTPUYECKMMM pas3psiiaMu
B CUNbLHO pa3pekeHHOU Cpefe, T. €. B SBNEHUAX aHAJNOTUYHBIX CBe-
uenlio TeliciepOBCKUX TpyOOK; HO UMEeTCH TaKke CBeyeHHe, Bhi-
3BaHHOE HATPEBAHMEM COJHLIEM, TIpU NPUGIMIKEHNN KOMETH K CONHLY ;
6narogapa 3TOMY HauyWHAE€TCsd BHJEJIEHUWE Tra30B U UX CBeyeHUe
B CTOpOHe, OOpalieHHOW K COonHuy. BhjeneHHbie ra3006pa3Hbie
yacTHUB U NpUTAHYTasgs KOCMHUYecKasa Nbijib OTOpachiBalOTCA Ha3aj
CBETOBLIM [gaB/ieHUEM CoJiHUAa, 06pa3ys XBOCTH. HecOMHeHHO, 4yTO
4acTb BelleCcTBa, 2 MMEHHO HauGoNee nerkue ras3bl U MeJKue Mbl-
AUHKA Hascerga OCTaBASIOT KOMETY W JNMINAIOT ee 4yaCTH MaTepuH.
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AcTpopu3uyecKkas KapTMHa KOmeT BeCbMa pa3HOOOpa3Ha M, Mo-
BHUAMMOMY, MBI MMEEM KOMETH BeCbMa pa3/IMYHOro cocTaBa C 60Jib-
UMM MM MEeHbLUMM MpeobiajaHueM TBepAbX 4acTul, B cmexTpax
ra3oB MbI HaxoguMm Ooabluoe KOauyecTBo coeauHeHuit C, npuuem,
NOBMAMMOMY, IJIiaBHBIM OOPa30M [AOMMHHPYIOT KMCJIOPOAHLIE COeay-
HEHWs yrjepoja, a He YIrIeBOAOPOAb, KaK 3TO [yMaju paHblue.
B ronose komeT uaBecTeH yriepog ¥ ero coeauHeHuss ¢ H N, u O
(. e. CN, CO u COzg).

[lo xapakTepy xBOCT2 B HEM MOXHO pa3nuyaTb npeobnafaHue
okucu yrynepopa (CO), otuactu CN, CO,, N 1 MeTannuyecKux napos
Na u Mg. Jlunuu Na no npeumyllecTBY CBA3AHH C HAYaIbHBIMU Ya-
CTSIMM XBOCTa OKono sigpa. HaxoxpeHnue ceo6oaHoro H u Fe npeg-
MOJIOXKHUTEIbHO.

Kak HM CKyOHbl HawMv CBefieHus 1Mo acTpoPu3MKe KOMET, HO
BCe X€ OHM HaMeyalT HEKOTOpbie XapaKTepHble YepThl, CONMKAIO-
lIMe MX C APYrMMU KOCMHUYECKMMH TelaMm.

§ 42. Ha OCHOBaHWM CKa3aHHOTIO, MOXHO MNPUUTHU K CIEAYIOLINM
Haubojiee BEPOSITHBIM TIOJIOXKEHUSIM, KacaluuMcd KOCMOXHMHH
KOMET:

1. KomeTh gBAANTCA KOCMUYECKUMH TenaMu Hallei COJHe4YHOH
CUCTEMbl U TFE€HeTHUYECKH, BEPOSITHO, MOTYT OHTb NOCTABJIEHb B CBA3b
C acTepouaamu.

2. KomeTn B rnaBHOI cBOei YacCTHM COCTOSIT W3 TBEpAOHW KO-
CMHUUECKOM TbJIM M B MeHbllel CTeneHM U3 ra3ool0pa3HbIX YacTHl
M 00J1alal0T HU3KOIO TeMIlepaTypoio.

3. llpubnuxeHue KOMeTh K COJHUY BHI3HIBAET Bhie/IeHHE W3 Hee
NIeTy4YuX 3JEMEHTOB, CHUNbHOE HarpeBaHue 4YacTted HX, ONM3KHUX
K COJHUY, ¥ OTTalKMBaHMEe KaK ra3000pa3HbiX MOJIEKYJ, Tak
0CO6EHHO KOCMMYECKOUW MNbiiM B BMAE XBOCTA.

4. Tlpouecc cOnuxeHUst € COJIHLIEM BbHI3bIBAET MOCTEMNEHHYIO MNO-
Teplo KOMeTOW JIeTYYWX M JNEerkKOIIaBKUX 3JIeMEHTOB H BOOOLIE
rasos, oOnajpawiuMx OO0JbLIOIK KUHETHYECKOI CKOPOCTbI0 4acTHU:

nepsyio ouepenb H, m He, motom N,, CO, CO,, CN u, HaKOHeL,
ra3oB Jetyuux metamioB Na, Ca, Mg.

5. B KoHeuHOM pe3ynbTaTe KOMETa [AOMKHA (NpU INPUHATHY
MOCTOSIHCTBA IIPUPOALI aTOMOB) NPEBPATUTLCA B KOCMMYECKOE Tejlo,
BeCbMa OGJIM3KOe I10 -CBOEMY COCTaBY K MeTeOopuTaM.
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6. CornacHo m. 5 ¥ Ha OCHOBAHMM HAGMIOAEHWIN Hag KOMeTaMmy
M Haj 3Be3JHbIMM [OXASMU BeCbMa BepOsiTHA TreHeTHYecKas CBA3b
najfjalolinXx Ha 3eMJII0 METEQOPUTOB C KOMETaMu.

7. COBOKYNHOCTb AaHHBIX 3aCTaBlsieT AyMaTb, YTO KOMETH IO
CBOEMY XHMMHYECKOMY COCTaBy HE€ OTJIWYAKTCA OT JApYrix KOCMH-
yeckux Ten, BecbMa 6oratel H, N, C, O, Na, Mg, Ca u moxer
6uiTe Fe u, IoToMy, B CBOEM COCTaBe KOJeOAKTCsS MEXAY CoCTa-
BOM 3eMHOM KOpbl U KaMEeHHbIMU MeTeOpUTaAMHU.

8. HeroJjiHOe COOTBETCTBUE CIIEKTPOB KOMET C 'NaBHEHLINMU DJie-
MeHTami (110 BaNOBOMYy CpefiHeMy) METEOPMTOB M 3eMIH 00b-
SICHSIETCS1 QU3MUeCKOK NPUPOACIO MpPOLECCOB HAa KOMeTax, BIIOJHE
00 BACHAIOLLEH rnaBHeiflIMe uxX OTAMYMS.




IX. XuMua coasua.

§ 43. XuMusi COJHLA BbpMCOBHBAeTCS HA GOHE MHOTOYUCIEHHBIX
U BECbMA JieTallbHbIX acTpoPU3UYECKUX MCCAEAOBAHUM M, MOTOMY,
Mbl O COJIHLIE UMEEM BeChbMa MOJIHbE U MHTepeCHhe CBEefeHUs. SIPKOCTh
U KOJIWYECTBO JIMHUHM OTAeNbHbIX 3JIeMEHTOB CIYXWIM BMECTe C TeM
[IOK23aHUWEM pPaCNpOCTPAHEHHOCTU OTHAEIbHBIX 3JIEMEHTOB, W TOJbKO
nocjeaHue paboTh MHAMNickoro yyeqoro Caru BHECIN CePbEe3Hbi
KOpPpPEKTUB B 9TH JaHHHA. (OCOOH# . MHTEpeC IpeACTaBaseT CBA3b
3JIEMEHTOB C OlpefieJIeHHBMU TJYyOMHHBIMM 30HaMM COJIHLUA, YTO
MO3BOJISIET NPOBOAMTL HEKOTOPYI0 aHaloTHi0 C TeOXMMHYECKUMH
30HAMU 3eMiu, |

B BUAY CHOXHOCTH npoOjeM, CBSI3aHHbBIX C WM3YYEHUEM XUMMH
CONHLA, $ Ipeanoaaraild KOCHYTbCsl 3TOr0 BOMpoCa B CAEAYIOLUiei
NOCNEA0BATENbHOCTH: B HaCcTosWeM naparpade g HaMepeH [aThb
KapTUHY pacrpoCTpaHeHHsl OTAENbHBIX 2JEMEHTOB Ha COJIHLE, He3a-
BUCMMO OT TJIYOMHHBIX 30H ¥ OT SIBJE€HHM HOHMU3AlUM, T. €. Kap-
THHY, BbHITEKAWLYIO K3 GoJlee CTapblX aCTPOPU3UYECKUX AAHHbIX ;
B CJAeAylouWeM — BKpaTle Hameuy pachpeiejieHue sTUX 3JIEMEHTOB
* 110 OTHACJILHEIM 30HAaM C TeM, YTOObl NOTOM MOABEPrHYThb 3TH JAHHDIS
mepeCcMOTpPY B CBETE COBPEMEHHbIX MAEH MOHU3aLHWKU aTOMOB; HAKOHEL,
B 3aKMIOUUTEbHOW YacTH o OCTAaHOBIIOCH Ha OOLMX BHBOJAX.
Bonpocy O TenioBOM pexuMe COJHUAa $ MNOCBALLAI0 OTAENbHbIM
naparpad (§ 63) s rmase Xl (66).

CHeKTp COJHEYHBIX 060JI0YEK M3YUYeH C OTPOMHOIO JeTalbHOCThIO,
oco6eHHO Gnarofaps pa6oTtam 3HamennToit Kanudopuuiickoit O6cep-
BaTopun Ha Mount Wilson, Bbipalowumucs pabOTHUKaMu KOTOPOWM
AOMNONHAETCA M HCOPaBASeTCA KnacCHyeCKui CIHMCOK AUHWHA CONHUA
B katajore Poynaupga (36 snemeHTOB).

KomOunuupyss o6a ¢aktopa, ocTaB/ieHHbieé B OCHOBY NpPH3HAHUA
pPacnpOCTPAHEHHOCTH 3JIeMEHTA Ha COJTHLIE, — Pe3KOCTb IMHUHU U YUCIIo
WX COBMIAEHUit, Mbl MOFJIM IO CTAPbIM NPEACTABIEHUSM NPUUTH B nep-
BOM NpUONUKERUU K Cenywomeid Tadnuue 31eMeHTOB Hallero CBeTusa:
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TABJUILA XXXV.

daeMeHTbI CoJMHNA (B CKOOKaxX nOCTAaBAEHH MOPSKOBHE HOMEpA).

L OneMeHTH C pE3KUMU THUHUSAMU U C 60NbWIUM COB-
najeHHueMm JIUHHN:

He, Ca, Fe, H, Na, Ni, Mg, Co, Si, Al, Ti, Cr, Mn, Sr; V, Ba, €, &8¢
i Zr MG, La, Nb, Pd, Nd {cmaa Ke HEUﬁ}{DﬂHMD OTHOCHTD M ra3 KO- |
POHHIT — MOXET GbiTh SIAPO C OJAHMM OTDHLATEJIbHBIM 3apsARoM).

I. SneMeHTH CoCnabB MU NTUHUSAMHU:

Cu, Zn, Cd, Ce, Be, Ge, Ag, Sn, Pb, Er, K, Ru (1920 r} Rh, Ga, Eu,
Rb (1922 r,, TosbKO B nETHax}, Li (T{}Hb!{[} B ngTHax), O

. OneMeHTH COMHMUTEAbHBIE: ,
- Ir (77), Qs (76), Pt (78), Ta (73), Th (90), U (92), W (74).

IV. 3neMeHTH, BEPOSITHO OTCYTCTBYOUIHE:

! As (33), Bi (83), Cs (55), Au (79), Se (34), B (5), N (7), In (49), Hg (80),
F r’1{%}28 (16), TI (81) u Prd (59). Grammont euwe npuéasasiet Se (34),
¢ O2)

V.OnNeMeHTH NOJZ BONPOCOM:
Cl, J, Br, F, Ra u peaxne rasm, kpome He.

K aToit Ta6muue HEOGXONMMO CHENATh psiAi CAEAYIOLIMX M P U-
MeuyaHuil: HeHaXoxAeH!e JUHUN psaa MeTallouaoB, NOBUANMOMY,
BbI3HIBAETCS HE OTCYTCTBMEM 3THUX 3JJIEMEHTOB, 4 XapaKTepoM HUX
CneKTpa, NonyuyaemMoro B YCJNOBMSIX COJIHEYHBIX 30H. Kucnopon, R0Aro
He HaXOAMMBbIH Ha CONHUE, Ob OTKPHT JMllib HeJaBHO Ha AJJerex-
ckoit O6cepsatopun (1920 r.) v mo3gHee noaTBepxjieH Russel’em
(1922 r.). Grammont u Veronet onpefeneHHO MOAYEpPKUBAIN,
YyTO OU3KYECKOE COCTOSHHE MeTaNJOWAOB MW HEKOTOPHX TSKEIbX
METaJUIOB Ha COJIHLIE TaKOBO, YTO 06YCNOBIUBAET OTCYTCTBUE UX BUAU-
MOro cnekTpa. Euie 601€€ OCTOPOXHO K 3THUM JAHHBIM NOAXOAUT
Cara, xoTophif, KaKk Mbl HWXE YBUAUM, ONpPENeieHHO BLICKA3bi-
BAE€TCS 3a MbICHb, YTO OTCYTCTBME JIMHMI KaKOro-auoo 31neMEeHTa
Ha COJIHUe ewe He onpenensieT OTCYTCTBUA CaMOro 3JieMEeHTaA.

§ 44. Ecim Mb mombiTaeMcs CBS3aThb 3JIeMEHTHI COJHLA C Ompe-
fleIeHHEIMM €ro 30HaM#, TO Mbi [IOJIYYMM OYEHb MHTEPECHYIO KapTHHY,
TOXE, OJHAKO, NMOJYYalollyi0 NpaBUIbHOE TOJKOBaHME JIMLbL B CBETE
BhILIENIDUBEAEGHHBIX HOBHX MJeil Grammont u Saha, tem Gonee,
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YTO MBI Ceidac 3HaeMm, YTO TEMIlepaTypa MOBEPXHOCTHHX 0060J0UeK
conHua (¢oTocdepn) okono 5000 — 6000° a TemnepaTtypa nareH
MOYTU Ha ABE THICIYM rpaaycos Huxe (68). C 3TumMu TeMnepatrypamm
TONbKO U MPUXOUMTCS CYNTAThLCA NPU aHaIN3e TOW PU3MKO-XUMH-
YecKOoi cpeabl, KOTOpass HaMm JaeT CHeKTpbl, MO0 OCTalibHbie, 60Jjiee
rjiy0oKHe 30HB, BEPOATHO, C BeCcbMa BLICOKUMM TEMIEepaTypamu
1o 106 T abs,, Ham QCTAWTCA HeuzmecTHoMu 1), Boolwe oGaonouku
C ray6uHOI0 06JlanaloT GOJbLIEID TeMmiepaTtypoio.

B HawWOoJ/Iee NMOBEPXHOCTHOW HADPYXHOI, 60Jiee XOJOAHOM, 30HEe —
KOpOHeE Mbl BCTpeyaemcs C BeCbMa pa3pexeHHOI0 CPeanio, KoTopas
XapaKTepu3yeTcs JIMHUSIMH OT4yacTu H, HO rjaBHbIM 00pa30M Heu3-
BECTHBIM ra3oM—KOpOHKuEM Ha (OHE CNOLIHOTO CrieKTpa Melbyaniuux
TBEPAbIX 4YaCTHUL — MbIJIKHOK ME€T €0 P HOT 0 THUNA, OYEBHIHO CIIAOLL-
HHIM poeM, IO MHEHUMID AppeHHUYyCa, OKPYXKawWHUX COjHLe WU
OTpaXaloUuuxX ero nyuymu.

Hllanee cneayeT xpomocdepa-—TOICTHHA CnOK BecbmMa pas-
pPeXEeHHOW MaTepuH, IMPEeMMYU|eCTBEHHO M3 H; BBICTYNH KOpPOHb!
B Bujae npoTyoOepaHues jpo 600,000 Kam. AnVHB COCTOSIT U3 H M
CUIbHO MOHM3MpoBaHHBIX aToMOB Ca (B ocHOBaHuM MX He, oTyacTy
'Mg). B Gonee ray6oKux vacTsax :rxpnmucclmpm Mbl BHAUM TIOsiBJIEHUE
nuunii Fe, Ti, Ni, Mn, HemHoro Cr, otyactu V. Ewe rayGxe cie-
IyeT BecbMa TOHKHMH ci0i (ofpailaioliuii) ¢ napamMmu MeTauioB M,
HaKOHel|, B TJyOMHE CBETSAWAsACs, KaK TBEPAOE TEN0 MIM YILIOT-
HeHHblli ra3, oTtocdepa ¢ apkumun dakenamu (muuamu Ca, Sc)
M TeMHbIMM naTHamu, B nocneauux Fe, Ti, Mg, Ca, V u Kak
OyaTO-OB CNEKTPH MX COEAMHEHMH C KHUCJIOPOAOM W BOAOPONOM
(TiO,, Mg(OH),, Ca(OH),) 2).

Ecnu cTpoeHue CoHLAa, 3TOM KapAMKOBOH 3Be3[1bl, CPABHUTL C APY-
TMMU THIIAMU 3BE€3[, TO, COrjlaCHO yKas3aHusM A. benononabcCKoro,

—

1) OfHOBPEMEHHO C 3TUMM TEMNEPATYPHHMHM YCJIOBHUSMU HEOGXOANUMO
OTMETHUTb H XapakTep 3JEeKTPOMAarHUTHRIX MOJeH: [MoJjie €amoro COJHUA

auwb B 80 pa3 Gosiblie 3EMHOTO; 3aTO AJif MATEH OHO MpPeBHIIAET 3eMHOE
B 9000 pas. )

2) B cnexTpe nsaTeH HaAOGAOAAKTCHA 3J€MEHTH, CH/JbHAS WOHU3ALMUA KOHX
He MO3BOJsET MX BHAETb B ra3oBuiX o6onouxkax (a umeHHo Rb). Kpome Toro
B CnekTpe nATeH obHapyxeH W Li, oTcyTcTBylouuit B APYrUX yacTaX COJ-
HeYHOTo ChnexTpa.
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OTAeNbHbIEe YaCTHU COJHEYHBIX 000JI0YEeK OTBEeYalT Pa3HbIM CTafUAM
3BOJIIOLUUN 3BE3[: CNEKTP HAapPYXHOi uyactu xpomochepn MOXKHO
CONMM3UTbL CO CMeKTpoM 3Be3d Tuna B (cm. Huke B § 50), a cnekTp

dotocdepet ¢ Tiom G— K u, HakoHew, maTHa co cneKTpom K—M.
Takue COOTHOLUEHUS BeCbMa JIOOOMBITHL, TaK KaK OHM B W3BECTHOM

OTHOUWIEHMW HNAKT HaM B 3TOM HOCAENOBATENbHOCTH B HapPYXHOM
4aCcTH COJHUA OTAE/bHbE CTaiuy¥ KOCMHYECKOro npouecca, U TaKum
o0pa30oM nsATHa OOHApYyXMBAIOT Goiee MNO3AHME CTafuM B NpPO-
THUBOTIOJNIOXXHOCTb HAPYXHHM ra30BuM 060jl0YKam 1).

- Jlo Tex nop noka Cara He pganm CBOIO TEOPHI0O WOHM3AULWU,
Ka3anoCb COBEPLIEHHO HEMOHATHLIM, YTO BBHICOTAZ HaGMOAAEMBIX
JIMHUM He Haxoauaacb B 3aBUCUMOCTM OT aTOMHOrO Beca, TaK Kak
nuHuu Ca, Fe unn Ti oka3nBanuch B 6oJiee OTAANIEHHMX OT LIEHTPA
yacTaX, 4eM, Hamnp., JUHUM CTOJb Jierkoro rasa, kak H. Ceiuac
BECb 3TOT BOMPOC MOJY4YyHJ COBEPUIEHHO HHOE O0bACHEHME.

§ 45. Megh Nad Saha (69) nepshili, 06paTun BHUMaHKE Ha
TO,MTO NPUPOAA JIMHUII B CNEKTPax COJHLA MOXEeT OhTh BHIACHEHA
ML NPU CpPaBHEHMW MX C TEMU CIIeKTPaMH, KOTODHIe MOJy4uarTCs
Mpu INeperpeBaHuMd NapoB W ra30B B TeX TEMOEpaTypax, KOTOpHEe
TI0 BO3MOXHOCTHM ONM3KU K TEMIepaTypam COJHEYHHX 30H (3000 —
6000° abs). YuuThiBas BAMSIHME BHICOKUX TeMmepaTyp, Saha oTmeTu,
YTO MIPU HArPEBAHMM ATOMbI MOHU3UPYIOTCS, T.€, TEPSAIOT CBOU BHEMIHUE
3JIEKTPOHH, M WX CNEKTp, MepeMeLasch B yapTpadHUONeTOBYIO YaCTh,
MOXET COBEpLIeHHO BHIUTH 3a npefiesibl BO3MOXHbLIX HaGJIIOfeHUI.
Takum o006pa3om, coBepilleHHO MOHU3MPOBaHHHIK ra3 He JacT MNpH
COBPEMEHHBIX METOaX MCCIeNOBaHMUS, HMKAKMX JIMHWI CIeKTpa M
6yaeT NPUHAT, KaK OTCYTCTBYIOWMiA. [l03TOMY, ueM TpynHee 3eMeHT
MOHU3HUPYeTCs, TeM 60Jblie, NP MPOYUX PABHBEIX YCIOBUAX, OCTAETCA
OH 3aMeTHBIM A raa3 HaomoaaTes.

1) 3To pacnojyoxeHue B 007€€ UEHTPANbHBIX 4aCTAX KOCMHYECKHMX Tel
TakuX TPyNnuYpoBOK, KOTOPHE B OOLIEH CXeMe 3BOJIOLMH, KaK Mbl 3TO YBHAUM
HUXE, ABIAITCA 6onee MO31HUMH, YXKe CHJIbHO MOABHHYBIUMMUCS CTAAUAMM,
ABJSETCS, NOBUAMMOMY, OOHIUHHIM, H MHOIO OBlJIO OTMEUEHO NPH aHAJU3E XUMHUH
zeman (cm. § 20 u 21).
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TABIULA XXXVL

Tabauna HoHH3aAUHUH aTOMOB Ha conauue (Saha).

e

e _pi ;H;é a;;H—FT PEn_:ic_Tb .ITHHHH-ET
- | B BOJIBTAX. CoMHLa NATEeH
5,11 30 60 |
4,32 6 | 15 |
4,16 - " 1 8
3,81 — | 7 |
7,65 0 . 3
6.08 20 | 25
5,67 1 | 3
5,12 - -—

Mbl BMAMM U3 3THUX [AAHHBIX, YTO HEOObLIKHOBEHHAS pacnpoCcTpa-
HeHHOCTb Mg m Ca B HEKOTOpHX 4YacTsAX COJMHUA M B mpOTyOe-
paHlax, 6ojee BHICOKOE BHIOpAChiBAHME KalbLUs IO CPAaBHEHHIO
C BOJOPOAOM MOTYT OBbITb OOBSCHEHB He [EiHCTBUTENbHBIM Mpeos-
NafaHueM 3THX Gojiee TSWENbX SJIeMeHTOB, 4 /HlUb COXPaHEeHUEM
UM# CBOMX aTOMOB HEMOHHU3WPOBAHHDLIMH.

Takum o06pa3omM NpUXOAUTCA KPUTHUYECKU IOAOHTHU K aHaANu3y
JIMHWI cneKTpa COoJHUA, M C 3TOM TOYKM 3peHUsT MOXHO CKa3aThb,
YTO OTCYTCTBME KaKHUX-J1100 JMHUH DIIEMEHTOB HA COJIHLIE HE MOXET
ObiTb NPUHATO 32 [OKA3aTeNbCTBO OTCYTCTBUS CAMHX 3JIEMEHTOB,
M MO ABYM TpUYMHaM. BO-NEPBLIX, NNOTOMY 4TO 4aCTb METaNJIONAOB
npn QU3NUECKHX YCROBHUAX CONHEUYHBIX QOQNOYEK HE MOXET JaTb
CBeTAlero CrneKTpa B NPUCYTCTBHM NapoB METaMlIOB, @ BO-BTOPbHIX,
TaK KaK M A8 MeTalnoB, OGNafaioLIMX BeCbMa GONbLIOW CHOCO6-
HDCTI::H:I‘. K WOHM3AaLMH, XapakKTepHbieé BUAMMBIE CIHEKTpb OYAYT
OTCYTCTBOBaTh. B 0O0LleM HOHM3aUMA YBennuyuBaeTCs C NOBBbIEHUEM
TEMNEpaTypsl M AaTOMHOTO Beca 23/eMeHTa M ¢ MOHWXEHHUEM JaB-
JIeHKU4.,

ATU Ba¥Hbie HAGMOAEHUS 3aCTABAAIOT HAC OTHECTUCH C GONBLUIOK
OCTOPOXHOCTBLIO K aHanu3y MNpUCYTCTBUA MU OTCYTCTBHUA KaKuX-
AM00 3NEeMEHTOB Ha COMHLE ¥ BMeCTe ¢ TeM MNOKa3biBaloT, UTO WU
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IPKOCTb JIMHWKH W KOJHMYECTBO COBNANEHMUI €Lle He MOryT OHThb
MPUHATH 3a N0Ka3aTeJbCTBO NpeUMyLleCTBEHHOr0 pacnpOCTpaHeHUs
N1aHHOTO J3NE€MeHTa, eCNW He OYAYyT YUTeHH BHILEeU3NQXEeHHbE Mo-
NpaBKy Ha MOHM3ALUMIO M Ha B3aMMHOE OCHaGieHne JMHMIA npu
COBMECTHOM HaXOXJIeHWM MeTa/UIOWIOB C MeTaUlaMM.

K BompocaM MOHM3ALUM 21eMEeHTOB § eilleé BepHYChb NMPpU aHaIu3e
XUMHUECKUX 3JieMeHTOB 3Be3f. (§ 51). [lonbiTKy Takoro aHanusa
nenaer Russel, yctaHaBamBast CXOACTBO COCTaBa 3eMIM U COJHUA
W NOoNYepKuBas Majoe COfepxaHue B mocieaHeMm Li u Sr.

§ 46. [lonbiTaemcs cefyac HeCKOJILKO NpOaHalu3UpOBaTh Bhille-
COOOLLeHHHE AaHHbIA, [I1 9TOro B HMXkenpupeneHHoi Tabauue M e H-
feneeBa pacnojoxeHso 3JieMeHTH Tabmuubl XXXV, npuyem aje-
MEHTH IEpPBOW rpynnsl, T. €. Han6ojee BaHbie, OTMEYEHbl XKUPHO ;
3MIEMEHTH €O CAAOHMM JIMHUSMU — KOPNYCOM; DBJIEMEHTH COMHMH-
TeabHbie —neTuTom (70).

Cpeav yxas3anHmx B Ttadnuue snementos De-L aunay nuTaercs
HAUTU U HEKOTOpbhie KOJUYEeCTBEHHHE COOTHOLUIeHUss M pUCYeT A
ra30Bod OOONOYKKU rnyOOKHX ClOEB XpoMOCQeph CIeayloLy CXeMy
KOJIMYECTBEHHOTO pacilpoCTPaHEHUA 3JEeMEHTOB, KOTOpas, KaKk HH
Mano 000CHOBAaHA M TUNOTETHYHA, BCE Xe MHTepecHa:

Fe Mg Ni Ca ;ﬁl Na H He Mn, Cr, Ti, Sn u ap.
/o 65 8 6 35.1 05 05 05 okono 15
Bcero 10092/,

i

BuimenpuBenendaa Ttab6aupa XXXVII Becbma BaxHa, 0CO0€HHO
eCc/in ee CPaBHUTL ¢ Tabaulelo pacnpoCTPaHEHUs] 3IEMEHTOB B 3EMHOMH
Kope; B OOCLIEM BajOBOi COCTaB 3€MHOH M COJHEeYHOH 00050ueK
BECbMa CXOJAHbI; 6pocaeTcs B raa3a npeobiajgaHue OOHYHHX 3Jjie-
MEHTOB MOPOJ, HAYuHas C TPAHUTOB U KOHYAA NEPUIOTUTAMHU, IpUYEM
Ha JIMLO M XapaKTepHbie€ CMYTHUKM U TeX, U APYrux: s rpaHUTOB —
Zr,. Nb, TR, Mo, Ta, ana yabTpaochoBHux nopog — V, Cr, Co, Ni
M 00Ce MJATHHOBbLIE TI'PYNNH. JJEeMEHTH JIEBOTO MeTaNNHyeCcKoro nos
OTXOAAT -Ha BTOPOM MJaH. 3amMeTHO IpeollafaHue YETHbIX BEepTU-
KaJbHHIX I'PYyNn CUCTEMBbI; TaK, HAa YeTHHe Npuxoautcsa 30 3/1eMEeHTOB
(Bkmouass He), Ha HeyeTHbe— 16. OueHb CHMALHO NpPEeACTaBIEHLI
rpynmnbl, KpaTHoie 4—IV u VIII; U3 OTHocAwuMXxca K HUM 22 3ne-
MEHTOB Ha COJIHLE U3BeCTHO 17, HECOMHEHHO IOMUHHUPYIOT JJIEMEHTH
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o0oJjiee Jlerkhe: U3 28 MNEpBbIX 3JEMEHTOB He XBaTaeT TOJBKO 8,
HO B TOM 4YHUCJIE €CTb Pl METaJ/UIOMAOB, OTCYTCTBUE KOTOPHX —
BOMPOC, OKOHYaTeNbHO €ule Heé pa3peillleHHbIN.

§ 47. Ha ocHOBaHuM CKa3aHHOIO Mh MOMXeM caenaTb Cleayloliue
BbIBOAbl OTHOCHUTENbHO 3/I€MEeHTOB IMOBEPXHOCTHHX YacCTeil COJHUA:

1. TloMnMO Heu3BeCTHOrO GIKKe, JIeTKOro ra3aa—KoPOHHUS, COJIHLe
COCTOMT K3 TEX-XEe 3JEMEHTapHbHIX TeJ, U3 KOTOpPHIX COCTaBjieHa
3eMN U METEeOpPUTHI.

2. CpoeKTpanbHblf aHanu3 00HapYXNBaeT HA COMHLE NPUCYTCTBUE
MO MpEeVMYILLecTBY 3JIEMEHTOB JIETKMX, UMEHHO 3-r0 ¥ 4-ro Majoro
nepuoaa, 4YTO BMOJIHE COBNajaeT CO CpegHMM COCTABOM M 3E€MHOI
KOphl, ¥ METEOpPUTOB.

3. ATOMH DJIEMEHTOB SBJAIOTCS HA COAHNE CUILHO WOHW3MPO-
BaHHbIMM, YBM M OODBSACHAETCS PAAR OTAWYMA CMEKTPOB M OTCYT-
CTBUe JIMHUHA psaAfa SJeMEHTOB.

4, Tlo OTCYTCTBUIO JMHUKH METaJVIOMIOB M HEKOTOPHIX JErKo
“OHU3MPOBAHHHIX 3JIEMEHTOB HEIb3S BLIBOAUTL 3aKioueHus 006
OTCYTCTBUM U CaMUX BJEMEHTOB.

5. Jlerko WMOHU3MPOBAHHBE JNIEMEHTH WIM 3ME€MEHThl GONbLIKX
ATOMHBIX BE€COB MOrYT ObiTb OTKPHITH juiib B 60Jiee XOJOAHBIX
ATHaX.

6. OTCyTCTBUE MMHUIT TPYAH () MOHU3HPOBAHHBIX S1€MEHTOB MOXKET
CIYXUTb A0Ka3aTelbCTBOM OTCYTCTBUH NaHHBIX 3JIEMEHTOB (HAIp.,
Li, KoTOpblii OTKPHT B CHa6biX JUHHUSIX TOJLKO B MATHAX).

/. B ofuem B NOBEPXHOCTHHX YacTgx cogHua npeo6aajaioT
NeMeHThl 1oiss OObIKHOBEHHOr0 M OTyaCcTU Mo KHCIOro, 4To
OTBe€YyaeT B3rnsjaMm BawuWHrTOHa u A660Ta HA CXOACTBO
COCTaBA M XUMMUECKOrO CTDOEHUSI 3eMiM M COJHUA ¥ Ha paclpo-
CTPAaHEHHOCThL Ha COJHLE 3JeMEHTOB NeTPOreHnyecKnx, Kak n s’ o60-
JIoYKe 3eMJIH. | |

8. MeHee OTYeTIMBO, YE€M Ha 3eMje, NPOSBASETCHS Ha COJHUE
npeodiaaaHue 31eMeHTOB C AaTOMHBLIMM Becamy, KPATHBHIMU 4 ; B IPYy6GHIX
YepTax 3TO NpOSBASETCS B 3HaueHuu jus conuua He, Ca, Mg, Fe,
Ti, otyacTu Ni. OgHaKo, CUCTEMATHYECKH 3TO NONOKEHUE NPOBELEHO
ObiTb HE MOXeT.
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O. Bce BhilleNpUBEAEHHBE COO0PaXKeHHS KACAIOTCA IMIUb HAPY KHBIX
000JIOUEK COJIHL2, TOorga Kak O 0o0jiee UEHTpanbHEX €ero yacrtiax
Mbl HMYErQ HE 3HaemM.

10. Tak KakK COJIHUE fBIAETCS KapauKOBOK 3BE3[A0I0 CIEKTpajib-
Horo Tuma G, TO NpuMBEAEHHLIE BHILIE COOGPAXKEHUS, BEPOSITHO, MOTYT
GHTh MPUAOKEHB! K OONGIIUHCTBY aHAQTUUHBIX WEeNTORATO - KPACHHIX
3Be3 HUCXoAasler BeTBU (CM. § 50).




X. XvMusi TyMaHHOCTe#d M 3Be3n,

A. TymaHHOCTH.

§ 48. llpewne BCEro Hallleé BHUMAHHUE MPUBIEKAIOT XUMUUECKHUE
oneMeHTH TyMaHHocTei# (71). Eum ans conHua, 6iaaropapst ero
NpeKpPacHOW U3YUYEHHOCTU W IIYOOKUM TEOpeTHYECKUM NpefnochHIKam
Cara, oTKpoeiTo 1oJie pius 60jiee TOYHOrQ yyeTa XMMHYECKUX 3Jie-
MEHTOB, TO HE€Nb3A TOro-3e CKa3aTh OTHOCUTENbHO TYMaHHOCTEeH —
"OrPOMHOM, CJIOXHOW W BEPOSTHO HEOJHOPOAHOW rpymnmbl (72).

TyMaHHOCTM pa3aensioTcs Ha HECKOJLKO TpyMNIi: HellpaBWJIbHBIX,
 CHMpaibHHIX, KOJbLEOGPa3HHX M IUIaHeTapHHX. VX crmexTpaibHas
XapakKTtepucTuKa BeCbma pa3H0oOpa3H2 M Jan€KO He TaK IMpOCTa,
KaK 5TO Ka3aloch paHblle, KOrMAa B MX COCTaBe BUAENH TOJbKO
HEeW3BeCTHHI Ha 3emiue ra3 — HeOyJIWid ¥ BOAOPOA.

Ceifuac ¢ HECOMHEHHOCTBIO U3BECTHO, YTO KpoMe HelGyaus, BOAO-
poja U Trejdsi MOXHO B TYMAHHOCTAX IMOAMETUTL cJladbie JIMHUK
Mg ¥ paja 3JeMEHTOB COJIHLIA W, HaKOHell, €lle Psf 3JeMEHTOB,
COBEpPLIEHHO HEe3HAaKOMHX HaMm, [loBuaAMMOMY, cOupalibHble TyMaH-
HOCTH [0 JIMHUSAM CleKTpa OJuKe BCEro MOAXOASAT K COJHEYHOMY
CneKTpy unu cnexkTpy 3ee3 kiaccoB K u G (cMm. panbuie § 50);
Apyrve COCTOSIT M3 TBEPAbX YacTHL, AAWUX CIUIOLIHOK CHEeKTp.
[Tocnepnumu pa6otamu Jlukckoit OGcepBaTOpuy elle OTMEYEHH B
TymasHocTsix C u N.

HesaCHOIO OCTaeTCs Ham W Npupoja HeoyJus, KOoTopomy H u-
KOJNbCOH npuaaet artomHbii Bec B 1,31 (BepHee mexay 2 u 3),
CYMTAA ero COCTOAWMM M3 OTpHUATENLbHOro 3neKTpoHa. MHoro 6ulio
NONKTOK OOBIACHUTL NOPUPORY HeOyausi, HO HU Pé3epdopp, Hu
IF'apkuHC He MOrIM OKOHYATENbHO BHIRCHMTH €ro NPUpOoAy, MpUYeM
BEDOSITHHIM SBJISIETCH, UTO HeOyauH oTBedaeT Hi.

Pa3noo6pa3ue ¥ CJIOXHOCTb CIEKTPOB TYMAHHOCTEH CTOUT Heco-
MHEHHO B CBA3M C MX CJIOXHOI mnpupopoi. HauuHag c Becbma

T*
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XONOAHbIX TYMaHHOCTEH, CBEYEHHUE KOTOPHIX O0BSACHAETCSA 3eKTpHUYye-
CKMMU Pa3psfiaMi (TyMMHUCLEHIS), ME MMEeM BCe CTajMM HArpeBaHus
TYM&@HHOCTHM BIUIOTh [0 TemIepaTyp HapyxHuX yacreid B 13000 —
15000° C. B cBg3u ¢ 3TUM BCe ra3oBbie M CKpalibHble TYMaHHOCTH
O0OHApYXXWUBAIOT MeXAy COOO0I0 MOCTENeHHHe Mepexofsl.

TpyaHo BCcTpeTUTh OOJIblUIE NMPOTUBOPEYMH, yeM B O0JACTHU MONbI-
TOK HaiiTW 19 TYMaHHOCTE{l oOmpegeseHHOe MeCTO B 3BE3AHOI
9BOJIIOUMM. B TNMaHeTapHHX TyMmMaHHOCTSAX eule [epuesib BUaen
3Be3aHLIE MUpbl «in statu nascendi», Torga kaKk KanTeWH CTaBut
MX B KOHLE 3BOJIOUWM, CYUTAS, YTO B HUX MPEBPALLAOTCSI BPEMEHHO
BCneiXHYBWINe Nova. MHoe nonoxenne TOT ke KanTeiH OTBOAUT
HenpaBUJIbHbBIM TYMAHHOCTSM; UX JIyyeBass CKOPOCTb OTBEYAET CKO-
POCTH MOJOALIX Fe/IMeBbIX 3Be3[; OHU BeCbMa CXOAHB C 6eCYOPMEHHOH
TYMaHHOW MaTepueil, OKpyxalolleil reinesbie 3BE3MbI.

HauGonee BEpOATHO, YTO 4aCTb TYMAHHOCTed 006]afaeT BECbMa
HU3KOIO TEMMEPATYPOK U COCTOMT M3 TBEPABIX MM WUAKUX YaCTUYeK.
[lo mHennio AppeHuyca, Temneparypa TaKMX TyMaHHOCTEH
Moraa-osl ObiThb He Buille 50° C. abs.; nmpu 3ToM B ra30006pa3HOM
BHAE MOIJIH-G6H - COXpaHUTbCA TOabKO H, He u Neb.; BooGuie npu
3TUX TemnepaTypax ra3opas ¢aza, cornacHo MHenuio [1nanka (1923),
MOYTH HE CYLIECTBYeT; CBeTAascsa 6larofaps JyMUHUCLIEHLMK Macca,
nyTeM KOHAeHCAaLWW, IPM HENOoJHOM YypaBHOBewIMBaHUM HbIOTO-
HOBCKUX CHJI CuJaMM CBETOBOTO [AaBJI€HWs, NOJKHA INPUXOAWThL B
HarpeToe COCTOSIHUE M Jlajee, O4eBUJHO,—B COCTOsiHUWe 3Be3[. [lna-
HETAPHLIE TYMAHHOCTHM KaK OyAT0-Ob 2aHAJOrMYHbB IO CIEKTpaMm
HOBBHIM 3Be€3[laM M B 3TOM CJiyyae MOTyT pacCMaTpuBaThCs, Kak
BECbMa MPOJBUHYBIIKECS CTAagUMM KOCMMYECKOro mpouecca WIM Kak
HOBOE 3apOXAEHUE KOCMHYECKOTO Mpolecca ¢ BeCbMa BHICOKOH TeM-
nepatypoi. B MNpOTUBONOIOKHOCTb WM — HENpaBubHbie Tra30Bble
TYMaHHOCTH CTOAT KakK OYATO-Obl B Hayaje 3BONIOUUKW U MOryT
OHTh, INOBUAUMOMY, I[IOCTaBjIEHH HApaBHE C BOCXOHdlied BETBbLIO
' 3BOJIIOLIMKA 3Be3[ (CM. Taoauyy Ha ctp. 104 ).

Kakue -e BbiBOAB Mbl MOXEM Cl€1aTb U3 CKa3aHHOro?

1. CnekTp ¥ NIpUPOAA TYMAaHHOCTEH elle He MOTYT CUMTATLCS
BbISCHEHHBIMU, 2 MX XMMHYECKMid COCTaB CKOJbKO-HUOYAb ONpefe-
JIEHHBIM.

2. pu pa3HoO6pa3uy TeMIepaTyp pa3iMyHLX BUAOB TYMAHHOCTEH
M UX OOU3KYECKOr0 COCTOSIHUMSI TPYAHO HapucoBaTb MNpPaBUIbHYIO
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TeHEeTUYECKYI0 KapTUHY, CB3aB €e C OllpefeleHHBMU XUMUYEeCKUMM
3/IeMEeHTaMH,

3. Het o0coObiX OCHOBaHMW [AyMaTb, YTO COCTAB TYMaHHOCTeW
4yem-1160 CYLIeCTBEHHHIM OTJIMYAETCs OT OGLIYHBIX 3J€MEHTOB KOC-
MOCa, XOTsl B HMX, GOJbL€ 4YeM B KaKHX-1u60 APYrMX KOCMHUYe-
CKUX Tenax, HaOMOAaloTCs JUWHUM HE3HaAaKOMbIX Ha 3eMJIe 3JeMEeH-
TOB, B TOM YHCIe HEOYNMs C aTOMHBIM BeCOM, BEPOSATHO, MEXAY
BOAOPOAOM U TEIHEM.

B. 3Be3ibl.

-§ 49. My nepexoAuM K HeOObYaWHO GONbIIOW M BaXHOW rpymnme
KOCMMYECKMX Tel—K TEM TPEM-4eThipeM MUIIKAPAAM 3BE3[HbIX
MHPOB, KOTOPbl€ COCTABJIAIOT OCHOBY Halllero ﬂmpﬂsnaﬂnﬂ, B KOTOpPBIX
HaKOMJIEeHa TJaBHas YaCTb MMUPOBON MaTepuu, TIJe TAUTCS elle
He pas3rajaHHas KapTHHA HUCTOPUM KOCMUYECKHUX NpOLEeCcCOB.

3a mocnefHue AECITUIETHS H3y4YeHUe 3Be3] CHeNaN0 OrpOMHBIE
yCNeXH, OHO BLIPOCJIO B LEJIYK CAMOCTOATENbHYI0 006AaCTb acTpo-
HOMHHM, a WMCCIeJ0BaHUA ACTpOPU3UKKM Jajli BO3MOXHOCTb CYAUTD
0 BeJMUMHAX, DPACCTOAHMAX, Maccax, CKOpPOCTSX, TeMmmnepaTypax M
BHYTpPEHHEe! npupoae 3Be3AHBIX MUpoB. Ceiluac, OCOGEHHO MOCje
pa6oT uHauiiua Car a, TepMoAMHaMUYeCKast 0GCTAaHOBKA NOBEPXHOCTH
3Be3]] OKasanaCh BHICHEHHOI, M 3TO Aaji0 BO3MOXHOCTb KDHUTH-
yeCcKu TIepecMOTpeTb CTapbieé BOMPOCH O XWMHUYECKHUX SJIEMEeHTax
3Be3[ U TNOABEPrHYTb COBEpPIUEHHO HOBOMY aHAJIM3Y Te MANMHHbIE
CIUCKYU JINHUK BSJIEMEHTOB, KOTOpbE [AABAaNUCh acTpOPU3UYECKUMM
HCCnea0BaHUSI MU, -

Mexay cTapod ¥ HOBOM KOHLENUHEH XMMMU 3Be3[ CeHyac JIeXUT
OrpoMHasi MpONacTb, M HET COMHEHHS B TOM, YTO B CBETE HOBLIX
uaei cTtapbie CXembl 00 3BOJIOLMN XUMHUUYECKUX 3JIEMEHTOB B 3Be3/iaX,
KpacMBO M JIOrMYHO mnocTpoeHHbe Jlokailiepom, KpyKcom,
MopoO30BHM, CEHYAC YXE OTOIAM B 061aCTh UCTOPUM.

Crapue uaeu JloKaepa ycTaHaBaMBaJid, YTO 3Be3[k [0 CO-
CTaBy ClaralouuX HUX XUMUYECKUX OIJIEMEHTOB pPe3K0 pa3iuyHH
Mexay co6oi, Llenand pap rpynn, HamMedaembiX pas3jiMUHbBIMM Khac-
 cudukauusiMy, OTIMYRIOTCS OJHM OT APYrMX pas3BMTHEM WM 06pa-
30BaHUEM TeX MW HHBIX aTOMOB. TaK Kak MexAy BCEMH 3THMHM
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rpynnamMu HaGNIOfanuChb NOCTeneHHbie nepexops, To Jlokaiep
co3aan HeoGbYaWHO CTPOMHYIO M JIOTUYHYIO TMOOTE3y IoCiaefoBa-
TENbLHOr0 Pa3BUTUS 3BE3J, IPUUYEM MOCTENEHHbE CTAfUM UX Pa3BUTHUS
XapaKTepu30BaIuCb ¥ U3MEHEHHEeM TeMnepaTyp, ¥ HOBOOOpa30BaHUEM
WIKM TNpeoOpa30BaHUEM XUMWUYECKWX 3JIEMEHTOB. J3BOJIIOLUS KOCMU-
yecKass CBOAMAaChL K 3BOMIOUMM THOOB atoma. JJoOKaiiep OoYeHb
CTPOMHO pacCHOJIOXW) BCe 3Be3Jb B [B€ BeTBM NOBHILIAIOULIEHCT U
NOHMXAIOUIeHCS TemlepaTyphl, CBI3ad C OTAeILHHIMU $a3amu Npo-
uecca Te WM MHHE THUMB CTapuXx Kiaccudukaumit Cekku u @D o-
reiis v Mo CNeKTpalbHbiM JIMHUSM OIS KayAoro Tuia, Kak 0co6oi
dasn [IUTENbHOTrO Mpoliecca, ONpefeaus XUMUUYECKYI0 NPUPOAY
3BE3/Hl.

OAHAKO, COBpEMEHHbIE TEeOPUM WOHMU3ALUM DIEMEeHTOB MNOoCTa-
BUJIM 3TOT BOMPOC HA COBepliEHHO HOBYIO MoyBy. OKa3anochk,-uTo
pa3jiiuie B COeKTpax M B MOSABAEHWM TEX WAM MHBIX JUHUK 3ne-
MEHTOB BHI3LIBAETCSH HE TOJAbKO HalUyWeM WIM OTCYTCTBUEM TOro
Wi WHOTO 3JIeMEeHTa B 3BE€3[e, HO TEepPMOJAMHAMUYECKUMH YCJIO-
BUSMH ee noBepxHOCTH. «Die typischen Sternspektren illustrieren
lickenlos die physikalischen Erscheinungen, die aufeinanderfolgen,
wenn mann die Temperatur allmahlig von 4.000 bis 30.000° abs.
steigert», rogopun Cara (1921 r.), npuGasnsas, 4TO B OOGLIEM OH
AymMaeT, 4YTO. BC€ BUALI 3Be3[, KaK M COJHIE, COCTABIEHB U3 TEX -XKe
3N1eMEHTOB, YTO ¥ 3eMJsl. |

Takum o6pa3om npobiemMa aHanu3a CnexTpaibHbIX JIMHUAK TNOny-
yuJjia COBEPLIEHHO HOROEe TeueHue. S B gajbHelleM BKpaTue U3JI0OXKY
pe3yJibTaThl CTaphiX acTpOPU3MYECKUX HaOMOAeHuH, Kak 06a3y A
HOBbIX paboT, M TOJLKO NOTOM II€peily K aHaiu3dy XHUMHYECKHX
9JIEMEHTOB 3Be3.

§ 50. U3 crapmx knaccudpukauuil B OCHOBY COBPEeMEHHHIX HAEH
nojoxeHn cxemnl Cekku, ®orens u 0cob6eHHo ['apBapacKou
Oo6cepBaTtopuu. Ha ¢oHe 3Tux cxem Jlokailiep pacnoJoxXun
3B€3Jlbl B M3BECTHOM CUCTEME M [all OYyeHb JeTaJbHYK XapaKTepH-
CTHKY, NOAPOGHO CpaBHMBASE UX CHEKTPbI CO CNEKTpamy B BN€KTPU-
yeckoil uckpe 1) (73).

) Anderson, B cBs3u ¢ paboramn O6cepsatopun Mount. Wilson, npo-
nycKaJ 4epe3 TOHKYK HUTH B 107 cekyHa Tok B 26.000 BOABT, OGnaropaps
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3auMCTBYIO M3 KnacCcHuyeckKoW KHurw A. BenononbcCKoOro
(1921 r.) onmucaHue OCHOBHBLIX TUIIOB, CBEAEHHBIX MHOI KpaTKO Ha
npunaraemo Tadimue (ctp. 104—105).

B | knacce nomelleHbl 3Be3ibl, B ClIEKTPe KOTOPHIX BUAHbI JIMHUU
remiss ¥ BOAOPONA, NMpUYE€M MWHTEHCHUBHOCTbL JMHUK TOrO U JApPYyroro
3JieMeHTa MOo4YTU oauHaKoBa. PHOJIETOBHI KOHel CrneKTpa SpoK H
NpOCTUpaeTCs najeko. Knacc 3TOT 0603Hayaercs OyKBow B, HO
CTOMT Ha MEPBOM MeCTe, TaK KaK MNOoCjefoBaTEbHO NpULLIU K yoe-
XKACHUIO, YTO 3Be3[bl ITOro TUNa Haubojiee MOJOAbIE B 3IBOJIOLHUH.
B 3TuX CnekTpax cOBCeM HeT JIMHUMIA MeTaslJioB.

[TocnepoBaTenbHbie oCtaGieHus JUHWI renusi, yCUJleHue BOJO-
PORHLIX NUHWKU U MOsiBJeHUWe caalbiX JUHUHA Kanblus [AKT KpUTE-
puii g nepexoga oT TUna B K cieayiouieMy yepe3 rpapaunuio By,
By, B u 1. 8 pgo By u A. 3se3gy Tuna B BCTpeanTtﬁ yalie
BOMM3W W B camoMm MiaeyHoM nyTH, 4Y€M B OCTaldbHbIX 00JacCTAX
Heb6a, ¥ OCOOGEHHO MHOr0 X B co3Be3fuu OpHOHA, OTYEr0 UX 4acTo
Ha2HBaioT OPUOHOBHIMM.

B cnekTpe Tuma A rjiaBHbIM KpPUTEpUEM SBIAOTCSA BOAOPOAHbLIE
JIMHUY — IIMPOKKE U TyCThle. [enueBbie COBCEM OTCYTCTBYIOT. XO-
POLLIO 3aMEeTHH JWHUM Kanbuus. B HayanbHBIX CTagusiXx B COEKTpE
3TOro Tvna C 6GoablUMM TPYAOM 3aMeTHH HaubOojiee fApKUe JIMHHUU
na6opaTOpPHOrO HUAM COJIHEYHOTO CnekTpa — cnekTpa xenesa. [lo
Mepe pa3BUTHUA 3TOro TUna (A, A, Ag U T. A.) JIMHHA METaJlNoB,
Kajbuusi ¥ 2KCJIE3a, a4 3dTEM W APYruX META/JIOB CTAaHOBATCA BCE
3amMeTHee, Npu 3TOM (QUONETOBHI KOHel CIieKTpa clabeeT M YKO-
paynBaeTCa.

Tun F 3aknioyaeT ellle HeACHbIE NWHKM BONOPOHAa, HO HCHELLpeH
MHOXE€CTBOM TOHKHMX pPe3KWUX JMHHUMH ¥eJjle3a, TUTaHa, MarHus ; NHUHWU
Kajdbuus O6pocaloTCs B rjia3a, N0 ulyMpuHe MOAXOAST K JIUHUSM BO-
popopa B tune A. [lepexon Tuna F uepe3 rpajmaumm F,, F,, ;3 u
T. O. NMOKa3aTeJleH IOoChenoBaTelbHbIM YCUJIEHMEM SIPKOCTHU JIMHWHU
METaJIOB, OCNAGNeHUEeM BOAODOAHBIX NMHMIA, 3HAUUTENLHHIM paCliy-
peHueMm, 10 pa3mepa nonoc, JuHUM H u K M ocnaGneHnem d¢uone-
TOBOro KOHLIA2 CIeKTpa.

4yeMy TeMmnepatypa gocturana, no ero MuHenwwo, 30.000° C. I3Tum nyrtem, 0o
MHeHMI0 Anderson’a, Moly4aioTcsd CHNeKTPh, CPABHHUMEIE CO CHEKTPaMH
COJIHI]A ¥ 3Be3/.
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Tun G, B KOoTOpHIM nepexonuT Tun F, 3axmioyaeT B ce6e cOnHLE
M TOXECTBeHHYIO M0 COeKTpy 3Be3lay & - Aurigae. CniOLIHONW CHEKTP
TaK WChelpeH JMHUAMM Pa3TUYHOK MHTEHCMBHOCTH, YTO TPYAHO
HaliTM mecTo, CBOOGOAHOE OT HuX. BOAOpOAHbBIEe NUHMM TOro-Xe Io-
pSIAKA.

[lepexon K caegymowemy Tuny K XapakTepusyeTcs mociefoBa-
TeNbHLIM yCUAEGHUEM JNUHWK METAJUIOB, OCNalGleHueM BOJOPOAHBIX

TABIHULA XXXVIIL

Harpesaunue >

| '‘Cnupans. ['HranThl (ﬂﬂﬂm-_g—f’ﬁ ©) lazsoo6pasn.] Ocnabne
|rymansocts| (C yBeNUY. CBETOB. AaBneHuem | TYMaHHOCTH AaBJIE
i . i | | ] |
| Tunni O6ceps. | | ] 3se3ibl 0
| Tapeappa . . ? M : K .G F:B: (TyMaHHOCTH) B
| _ : : : '=, %
1‘ Ypenouniit Bec 1,10—55 0,001 0,045
| (npu H,0=1) : ; , . |
| AGcomoTHas | I
TEMI. HApyX-
HBIX yacTe# . — 3000 — 4 1800 18000 — 14
[ Eew & « & off w— Kpachwe |Xentwe| Benwe [lony6osato- B e
| l oenvie !
t Ckopoctu . — ‘- ! |[ | ’ | [ 12,9
_ (xnm. B cek.) | | | | |
I
| Cnexktps . .|| Cnyom-. Cnnnmnﬂﬁ' JNuneiinnit |
HOMH | CNeKTp
CNEKTP He, H+ H, He ?
C IH- | | HEMHOTO
AN CM. mpaByi0 NMOJOBHHY S!’HE&H%,GN:
AvarpaMmmbl. E{F":'ET_’?{:;{{E_I; i
| Mg+)
|
| ['a 3 0B H €

[Mpumeuanue: XKupHas nuuus (TOPU3OHTANbHAS) CBA3HBAET THUMMH
3B€3/l, B KOTOPHX Pa3/iMuHe MEXAY TMraHTAMH M KapJMKAMM Majio 3aMETHO.
CnexTphl HaHeceHH NMWb B NpaBoi HUCXOAsLEH (— oxJaxpaaolieiics) 4acTH
Ta6nulb, HO MAOMKHH OHTb BEPOATHO, B HEKOTOPOH YaCTH MOBTOPEHH M B
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JIMHWI ¥ 3HAYUTENIbHLIM YKOpouyeHueM ¢uoneTosoro KoHua. B cnekrpe
OCJIeAHUX Tpajauuii 3TOro THUNA HAYMHAIOT MOMafaTbCs IOJIOCH
B CIUIOLUHOM CHeKTpe, 0OyCNOBJ€HHble XUMUUYECKUMU COEANHEHUSIMMU.
ITHU TONOCH C 0COG0I0 PE3KOCTbIO MOSBIAIOTCS B CIEAYIOLIEM THIIE,
0603HayeHHOM OyKBowo M.

3Be3[bl, B CIEKTpe KOTOPbIX BCTpeyamoTcs OnecTsliMe JMHUH,

0003HayaioTca OykBow O, MNpuUyeM 3TOT Knacc, B CBOK oOyepelb

Tunel 3Be3n.

Oxnaxpenue —>
- - Kapaukn - |
HHE CBETOBOroO [lnaneraps.
e C cna6biM CBET. faBji. U 3HAUYEHHEM |
HHA _——+ el _ | 'i}?MELHHDCTH ‘
A F G | K M P?
[ L :! - (N} L
_— == S S o
-- okono 0,1 1,38 5,4
i (CosHLie)
11 — 9000 7 -— 6000 6000 — 5000 | oxono 5000 5 — 3000
N1 bl e Ken T H € Kpac H bl e
21,9 28,7 299 33,6 34,3 18 — 39
JuneiiHbil Jinnehunit | Cmewanust | MNonocuarwmii | He, H, Neb.
Ha ¢oHe
H, Si H, Fe, Ti, Cr Fe, Ca, ycuiaeHue | Xumuueckue | HenpephiB-
Fe, Ca Mg, Ca, Mn Mg, Ti, MEeTaN0B COeqUHEHUSA HOT'O
YCHJIEHHE | HOHK3. MET. Mn, Si (yrnesopop.)
HOHU3. MeT. | (HemuHoro) | nuuum H cn. | ocnabnenue | B M-TiO,
(Fet+, Cat, Cat H B N-coep. C
Mg+, Crt) .
HMounsup. MEeTaJlJIh MeTannu | yeckue Xumuy.
! (IPOTO | MeTasin) COeAMHEHHS
!
}

|

nesoi. [Tocneguue padoTsl, MOBMAUMOMY, OTHOCAT MJaHeTapHHE TYMaHHOCTH,
K HEMPaBHJIbHLIM Ta30BHM
TYMAHHOCTSAM M OTMEYAKT HA HMX JMHUM yriaepojaa u asorta. Lludpw ckopo-
creii mo Kemnéenwo (1915 r.).

B MPOTHBOMOJIOXHOCTD

MHeHuwo KanTtei#iHa,
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noapa3penserca Ha Oa, Ob, Oc, Od, Oe, B 3aBUCUMOCTH OT pa3-
HOU SADKOCTH NUHUMH. I"Ioﬂu,uumomy, noapa3peneHue Oe npeamecTByeT
B 3BOJIIOUMOHHOM TfopsiiKke Tuny B, oco6enHo mnoppaspeneune Oes.
Bykeoio P 0603HayaioTcst nnaHeTapHbie TYMaHHOCTH.
Byksoo Q — 3Be3/ibl CO CneKkTpamy, He YKJIaAblBAOLUMUCA BO
BCE€ ONMCAHHbLIE Bhbille MNONPa3[e/ieHHsl, N0 NMPEeWMyLIecTBy C OnecTs-
HBMU TUHAA MU,

§ 51. [lepediiem Tenepb K COBPEMEHHBLIM B3rJsilaM Ha XapakTep
TeX JIMHWI, 0 KOMM Co3JaHb cxeMb JloKajie pa, u KOTOpBE Cly-
KUJIN OCHOBAHWEM [Jis NpPeACTaBJIEHUS O PaCIpPOCTPaHEHWH OTHeNb-
HbIX JJIEMEHTOB Ha 3Be3[aX pa3HbX Tumos (75).

[lpogeccop Pusuku KanbKyTCKOro YHHUBEpCUTETa, MOJOAOH MH-
aveyy Megh Nad Saha, BHABHMHYJ TeOpUIO MOHU3ALIMM 2JIEMEHTOB,
M OYEHL CKOPO BHISICHUIOCH, YTO 3TA TeOPUs COBEPLIEHHO NPABHIILHO
pa3rajfiajla npoOJieMy CneKTpoB 3Be3[. B CyUHOCTM MHOroe u3 cTa-
puiX NOHATUN JloKaliepa morno-0b ObiTh OCTaBNEHO JiMllbL C 3a-
MEHOIO ero rulnoTeTUYeCKUX NPOTOMETANNO0B U MPOTO3JIEMEHTOB UOHU-
3UPOBaHHBIMU aToMamu (cM. § 45). |

B ra3oBoi cmecu npu HarpeBaHuu ot 3.000 pgo 25— 30.000°
MAeT WOHU3AUUS 3JEMEHTOB, T. €. OTJeNeHUe OTPHLATENbHHX 3NeK-
TPOHOB, OJIaroAapsi YeMy U3MEeHseTCs CneKTp 3JIeMeHTa, AaBasi HOBHe
cepuu, nmepeMelascs K ynbTpaduoieToBol YacTH M, HAKOHEL, COBEp-
LIEHHO CKpPbBasiCb 3a €e MnpejejiOM B YCIOBUSX HalIMX METOAOB
Ha6awoneHus. TakuMm o06pa3om, CUIbHO MOHU3UPOBaHHHI a3 OKa-
36IBAETCS JIMIUEeHHbLIM CBOMX TUIIHMYECKUX NWHUHM WM paxke OKa3bi-
BA€TCSi COBEpLUeHHO HeBUAUMBIM. CTernmeHb MOHU3AUUU 3ABUCHUT
oT t, p ¥ A; OHA YyBeJIUYMYUBAETCI C TeMMNEpPATypol U ATOMHBIM
BECOM 3JieMeHTa (B Ipy0Oii CXEMe) U YMEHbIUIAETCA C YBEJIMYEHHUEM
NlaBlieHUs].

Taxum oOpa3oM, BMAUMOCTL JIMHMIA TOrO WM MHOTO 3JieMeHTa
3aBUCHT OT JIETKOCTM MM TPYAHOCTU €ro MOHU3auuu, ¥ NpH OJHUX
M TeX-X¥e TEePMOAMHAMUUECKHMX YCJIOBUSIX TPYAHO WOHU3MPOBAHHbIN
3JIEMEHT MOXET ObiTb BUAMMBIM, 4 JIEFKO MWOHU3UPOBAHHBINA — HET.

Russel ngaer npumepHbii CnuCOK MOTeHLUuasa HMOHM3AUMW He-
KOTOPbIX 3J1€MEHTOB:
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Cs Rb K Na L H
3,8 4,16 4,32 511 3,90 13,54
Ba Sr Ca Mg Zn He

5,12 5,67 6,08 7,65 94 25,2

B aToM cnucke 6onee TSXENble 3JeMEeHThl MOHU3UPYIOTCH Jierue
W, NOTOMY, rOopa3f0o TpPyAHEe U pexe OyAyT HabnwjaaTbCs, yeM Goaee
JeTKue, B YCIOBUSX BHICOKMX TemnepaTyp. YeM Boilie TeMIe-
patypa, TeM BEpOsiTHEE€ COXpaHeHWe JIMHUH TOJIbKO Yy MOCHeHUX;
yeM HuXe,—TEM MOHATHEe JIMHUU U Y 6onee TsxeNbX 31eMEHTOB.
OTcioga ACHO, 4TO B O4e€Hb HarpeThiX 3se3gax (CM. Tabauuy) mbl
umeem H u He u uyt0o Rb MO¥XeT ObiTh HAWJeH NUlllb Ha CaMbiX
xonoaubix. [lpu 23.000° abs. BOZOPOA COBEpPLIEHHO WOHU3UPYETCSH
u genaeTcs HEBUAMMBIM, Aas He B uHTepBamax TemmepaTtyp OT 23
a0 30 ThiCsiY MOSBJISETCS HOBasi Cepust JIMHWIA.

Wcxonst u3 atoro, Saha u Emden cTposT crefyowmyio mpH-
MEpHYI0 KapTUMHY XUMMUW 3Be3[, NpuW4yeM WMOHB OTMEeyYyeHbl XUMuye-
CKMM 3HaKOM :

TABJAHWILA XXXIX

Pacnpenenenne aromos ¥ HowoB H, He, Ca 1 Mg npu pasubix
TeMiepaTypax.

Tunw 3Be3a. (cp. 1. XXXVIII). A6c. TEMHEP.‘ ATOMBI, HOHDI (T). 11

e o2 o6 5. o b 0 @ 92 @ 5D e & v e @ 25000 | H+, He+.
B [ 20000 | H, Het, He, Cat++
| 15000 | H,He, Mg+, Ca+
W . o .am @ @ . . 0 B 12000 | H, Mg+, Ca+, (Ca)
G ...... T 8000 H, Ca, Cat, Mg
I M s banaesa 4000 Ca, Mg

JTa Tabiuua ansa yetwpex anemeHtoB H, He, Ca, Mg ycraHa-
BIMBaeT Te€ TePMOAMHAMHMYECKHE YCIOBMSI, TNpPH KOTODHIX Kax/bli
M3 HMX BHAEH B CHEKTpaJbHbIX JMHMUSAX. TaKk Kak 3Ta Talauua He-
o6nyaiiHo 6JM3K0 OTBeYaeT TOMY, 4TO HalOJlofaeTcss Ha 3Be3jax,
_TO Mbl MOXEM CKa3aTb, YTO II0 OTHOLIEHMIO K YKa3aHHbIM Bhille
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3JIEMEHTaM pa3/iM4yiM€ Pa3HBIX THUIOB 3BE3A ONpefeNseTcs He H a-
JTUYUEM MJIU OTCYTCTBUEM OJHOrO M3 HUX, a JIMlib TE€PM O-
IMHAMMYECKUMMU YCAOBUS MU, B KOTODHX aTOMB HaXOASTCS.

Ecniu Takum o6pa3oM Leiani psj HalIMX CTapbiX BHBOMAOB Na-
JlaeT, TO BCe&-)ke BO3HMKAT HOBHE, Hameuyalollie HOBHIE MNyTH
K peuleHHio BOMpoca O XUMMM 3Be3fi. Tak, oTcyTcTsve Mg npu Ha-
auyuu Ca omnpejeneHHO TOBOPUT, 4yTo Mg Mano WM BOBCE HeT,;
orcyrcTBue Li npu nanuuuu K u Na Toxe rosoput, uto Li Her,
U T. . Takum o6pa3om, TONLKO ceifyac HaMeyalTCsl HNpaBUJIbHHE
NyTH K IO3HAHWI0O XWUMHWM 3Be3J[, HO HAa HUX €lle TOJbKO BCTyMaeT
COBpeéMeHHas acTpodu3uKa, NepecMaTpuBasi CBOU CTaphbiée BbIBOABI U
CTpOA HOBHE, 60Jiee NOCTOBEPHLIE.

§ 52. Kak MBl TOAbBKO YTO BU[ENH, COBPEMEHHble TEOPUU COBEp-
IIEHHO YCTPaHWIM CTapoe IPEACTaBIEHME O PABHOM XUMHUYECKOM
COCTaBe 3BE3J W BBLIABUHYIMU ULEID 00 UX TEpMOAMHAMHUYECKUX pa3-
apyuax. OTciopa BHITEKAT, ¢ OAHOW CTOpPOHH, BCe COBpPEMEHHbIe
Teopud 006 3BOMOUMM 3BE3[, C APYrod — psAA TMIIOTETUYECKUX npel-
IIONI0XKEHHUIt O mpoueccax M3MEHeHWs aToMa. HeT HUKakoro ComHe-
HUS, YTO HauboJiee CTpPOWHAsi TeOpUs B IMEPBOM HAMpaBJIEHUHU fAaHa
JlupekTopom O6cepaTopuu B KemGpuaxe SAAUMHTITOHOM, KOTO-
puiid, MpoTuUBOIOAarass HbIOTOHOBCKME CHJIBI TMPUTSIKEHUS W CHIIbI
CBETOBOIO [aBJIeHUS, [JaJ1 CXeMy IOCJIeJOBATENbHOCTH UW3MEHeHHUs
BO BpEeMEHM 3Be3[— ra30BOH MacChl €O CpeJjHUM AaTOMHLIM BeCOM
oxkono 2,8 —3,3. UmeHHO 3Ta cxema, B corjacuum C ujaesmu Kan-
TeWHa, Jerfa B OCHOBY TaOmMuUbl XUMUKM 3BE3[ Ha cTp. 104 1) (74).
| OnHako, a3Ta Teopusi OCTamisyia 63 BHMMaAHMS BONPOCH XHWMHU-
yeckue MU, CTporo rosops, B ceete ujaed Cara OHM He MOIJIM IOA-
‘HuMaTbcd, C TOYKM 3peHMUs MaeM MOHM3aUMK y HAC HeT HUKAKUX
OO0BbEeKTUBHHIX KpUTEepueB M CyXAeHWs 00 D3BOMIOLMM BeUleCTBa
B 3B€3[aX; fawe 60Jiblie — KakK OyaATO-0bl 3TA TeOpUsi yCTaHABIUBAET
NOJIHOE EeAMHCTBO XHMMHYECKOro cocTtasa BCceX TumoB 3Be3l. OAHako,
TaKad IOCTAaHOBKA, KaK Mbl Yyxe BUAEJM Ha 4YacTHOM Tpumepe
CONHLA, Toxe Henpuemiema. OrpomHOe HarpeBauue 3Be3[] 0 TaKux
TEMIIEPATYp, IPU KOTOPHIX [a¥ke HapyXHbE€ 4yacTH HarpeBaloTCsa [0

1) Tlo Bcelt BepOSTHOCTH HMEETCS HECKOJIbKO MyTed IBOJIOLHK (3Be3fhl
S—Merrill, 1922 r).
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20 — 25 THICAY rpagycoB, He HAXOAUT ceb6e 00bsicHeHus 6e3 pomy-
[EHMST KaKOro-Ju60 MCTOYHMKA SHEpPruu BHYTPM atoma. OTCiOma
BbITEKAeT HEOOXOAMMOCTb IIPUHSTHUS Kakux - 1u00 siBJIEHUI DK30Tep-
MHYECKOTO XapaKTepa, KaKOBLIM MOXET ~ SBUTbCS WIM CHHTE3
QJIEMEHTOB C NPEBPALLEHUEM 4yaCTU MACCHl B JHEpPruio, WiIn paguo-
AKTHUBHHIHA pacnaja THAXeJHX aTOMHBX CHUCTeM.

bombuinHcTBO (Eddington, Perrin, Arrhenius, Hale
W Op.) KnaayT B OCHOBY HarpeBaHus 3Be3]] NpoOLecc 06pa30BaHUS
6oJjiee TSXKENbIX aTOMOB, MAyIMii B LEHTPalbHHX YacTaX 3BE3,
rie, N0 34 AUHTTOHY, TOCIOACTBYIOT TEMNEPATYPH MOPSAKA M-
JIMOHOB 1 NECITKOB MWJIIIMOHOB rpaaycos ') u aasineHue B 107 aTmoO-
cpep. OCOGEHHO [ETANLHO TepMUYecKKili XOA4 HTOT0 mpouecca Ha-
mMeueH HepHCTOM, XOTA ¥ OH B OCHOBY, HarpeBaHuWs CTaBUT
HE CMHTE3, a pacnag C ero OCHOBHHMM 3akKoHamu (1921 r.).

Tak unM MHaye, HO HENb3s HE MPUHATHL NMpH Ipouecce o6paso-
BaHMA 3BE3[] KAKOTO-TO €llle HAM HEeU3BEeCTHOTO OAuXe HMCTOYHUKA
SHEPruu.

B Havane mbl MMeemM OOfblIMEe XOJOAHbIE TYMAHHOCTH, GIM3KKE
N0 TEeMIepaType K aGCONIOTHOMY HYJIIO, ¢ GONbIUOI CHUJIOK TSro-
TeHHUs, CBETsLUMECS Onarofiaps sjpeKTpuueckum paspsaam. CocrTas uX,
no [fnanky, NOYTU MUCKIOUKWTEILHO U3 TBEPAOrO BELLEeCTBa; W3
BO3MOXHbBIX ra30BbiX 4acCTel — TonbKo H, He M BepOsATHBIM mpoO-
MEXYTOYHbIA ra3 Neb, (HeOynwmif). HaunHaeTcs npownecc CXUMaHUS
U OJHOBPEMEHHO 3K30TEPMUYECKOH KOHIOEHCALUU BJIEMEHTOB; 3TOT
MpoLecC peryaupyeTcsi B3auMOOTHOIIeHneM Mexny HbloToHOBCKMMU
CUJIaMU M CUJIaMM CBETOBOTO pasjieHMs. B pe3yibTaTe KOHAaeHCAUuu
MOSABNSIIOTCA CHavana 6ojyiee nerxue rpynnuposku Mg, Si, C, notom
6onee Tsaxennie—Ca, Ti, Fe. Boabwas 3Be3ga TUrAHT AOBOJBHO
OLICTPO pacKandgeTrcs, u Qopmyasl He pHCcTa JaloT KapTUHY KpH-
BOii ee TemnepatTypol. MacCui 3Be3 OKPYXEeHb poeM KOCMUYeCKOH
nuiay. [locTeneéHHO M 3HAYUTeNbHO MeJieHHee MAeT OXJaXAeHue,
3Be3a MMpeBpallaeTcs B KapPIWKOBYIO, HAKOHEL, COBEPIIEHHO TacHET,
yTOObl MOTOM Tfie-J1M60 BHOBb 3aropeThcsi B Buge Nova,

1) TemnepaTypa BCe-X€ HefocTaToyHas, no AaHHuLM HepHcTa, ana
YCKOpeHHs pafjuoakTHMBHOro pacnafga. MHoro mueHus Perrin, cumtamouui,
YTO CKOpPOCTb pacnaja pasjHiyHa B Pa3HBIX MeCTaX MUPO3JaHMA.
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Kocmuyeckass TMblJlb, OTOrHaHHAs CWIbHLIM CBETOBBLIM nasJe-
HUEM, B HOBBIX MeECTaX KOCMOca coOupaeTrca B HOBYIO XOJIOg-
HYI0 TYMaHHOCTb, 4YTOOHW CHOBZ HayaTh LUMKII 00pa30BaHUA KO-
CMHUYRCKUX TeJL

PazsuTie 3Be3[bl MpPOTEKaeT TeéM MeajeHHee, 4YeM OoJiblle ee
macca.

XoJ TeMIEpaTypHOM KpUBOH M03BoJiseT HepHCTY HapucoBaThb
KapTUHY KaK KOnuMyecTBa pa3fiMYHBX 3Be3Ml, TaK M IPOAOIKUTENb-
HOCTM OTHAENbHOH CTajuK:. OYEHb MaJlI0 M'MFaHTCKHUX 3BE3J, O4YeHb
MHOro 60Jiee INOTHHX OeJIkX 3BE€3A, N0BOJIbLHO MHOTO XENThX Kap-
JIMKOBBIX, OYeHb MHOIO KapJWKOBHIX KpacHbX 3Be3a. Cragus ruraH-
TOB He pojaras, He cBoiiie 400 MUINMOHOB NeT C MOMEHTA Harpe-
BaHWs TYMaHHOCTH; TMPOAOCHKUTENLHOCTD OXNAXAEHWS OT BHICIIEro
HarpeBaHusi 0 COCTOSIHMSI HAILEero CONHLA He NPEBOCXOAUT 3 MUI-
mwapaos et (3.10%); a1 npoROIKUTENLHOCTM XU3HUM Ha 3eMIe,
0 MHeHMi0 HepHcTa, ocTtaercs He cBbime 400 MWIJMOHOB
net (76). :
~ TakoBa Hau6ojee BepOATHAS KOHUENUUS pPa3BUTUS 3Be3[; B HEil
XMMUUECKHWE NpeBpalleHnsi UrpalT ellle COBEpUIeHHO He NO3HaHHYI0
HaMKu pPOJib. |

§ 53. Mb noaxopmMm, CJIefOBATENLHO, K TeM BHBOAAM, KOTOPHE
nposo3raacua eule Ll Bapuwunabvpn (1908 r.) u KoTophe ceiuac
NoJIOXKeHbl B OCHOBY COBPEMEHHBIX BO33pEHuii: MOBCIOAY BO BCEJIEH-
HOM XUMHUYECKOe CTpOeHWE MaTEepPuM OJHO M TO-Xe...; 3Be3[bi
COCTaBJieHb PABHOMEPHO M3 BCeX 3nemeHToB... C(e#fyac, nocne -
knaccuyeckux pab6otr Cara, Kak OyaTO - Obl BHOGUTA OCHOBA M3 - IIOA
Teopuid 3BOJNIOUMU, M JHIL KOCBEHHbIM 006pa30M, Ha OCHOBAHMM
psijia MPeanoyio¥eHui, HapUCOBAHHLIX B IIpeAnAyllieM naparpage, Mhl
JONyCcKaeM HEKOTOpb NpoLecC WHTerpauud 3JIEMEHTOB.

Ho, ecim Mbl OTpeLIMMCH OT 3TUX e€llle AaJeKO HEe JOKa3aHHbIX
[10JIOXEHNH, IMepe HAMU OCTaeTCs 3apauya — co6paTh BOEJAMHO, He3a-
BUCMMO OT 3Be34HOr0 Tuma, OOHMIYID KapTHHY BCE€X 3EMEHTApPHBIX
TeJ, HalOloJaeMuBX Ha 3Be3faX. JTa ofliasg KapTHHA AAeTCSl MHOI0
HUXe Ha Clepywouiei Taénuue (IpMyem 3J€MEeHTH, M3BECTHbBIE TONbKO
Ha COJHLE, B Hee HE BKJIOUEHH). |
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TABIUWLUA XL

Aaemenrsl 3Be3x (cp. Tabauyy XXXVII, connue).
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51 HaHeC Ha [uarpaMmy Juilib OCHOBHBIE 3NE€MEHTH, HAOPAB XUP-
HbIM TE€ K3 HUX, KOTOpLE, MOBUAUMOMY, UMEKT 0C0G0€ 3HayeHue.
KoHeyno, Tabiauuya OY€Hb He MOJHA, HO W OHa CHOBa BHIABUraeT
9JIEMEHTB TOPSAKOBHIX HOMEPOB OT 11 po 28 M CHOBA 3aHMMaeT
TO «M0je 00bYHOe», KOTOpOe SABISANOChH XapaKTEepPUCTHYHHIM U A1
3eMHOM KOpbl, U AJI METEOpPUTOB.

Ha OCHOBaHMM CKA3aHHOTO Bhillle, Mbl JOKHBI IPUATH K HHXKE-
C/AeAyIol¥M BbIBOOAAM

1. HecMOoTpgs Ha OrpomMHOe KONUYeCTBO M pa3HOOO6pas3ue THUIIOB
3B€3J, BO3MOXEH MX XWMMUECKHW aHanu3 Ha (POHE 3HAHUS MX BE-
JIUYMHBI, MacCbhl, SAPKOCTYU, TEMNepaTypbl IMOBEPXHOCTHLIX CJOEB,
YOENbHOrO Beca U CKOPOCTEed ABMWEHHUS.

2. BOJBIIMHCTBO THIIOB 3BE3J pacnojaraiTcs fr'm BbIllIe YKa3aH-
HbBiM MpU3HAKaM B OOWYI0 CUCTEMY, CBA3aHHYI0O MOCTENEHHHIMU Ile-
pexonamud M, BEpOSTHO, NPEACTABIAIOLIYIO OJUH WM HEMHOTIO OOLUX
reHeTUYEeCKHX psioB.

3. Kazasuwnecs paHbllue pe3KUMU pa3inyusg B XMMUUYECKOM COCTaBe
3Be3 HblHe OODBSCHAIOTCA pas3fuyueM TepMOIuMHaMMuecKoit obcra-
HOBKM TIOBEPXHOCTHBIX 30H 3BE3[, B o6LieM NpeAcTaBISIOUIMX ra30-
Bb€ CKOIUJIEHHUS.
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4. HeT naHHBIX, KOTOpbHiE-6b TOBOPWIM NPOTHUB NPU3HAHUS XN-
MHUYECKOro coctasa 3Be3j Oojiee WAM MeHee OAUWH2ZKOBbLIM.

5. XUMHUeCKue 3JIeMeHThl 3Be3[ B O0lleM TOXeCTBeHHhH C 3eM-
Ned U ¢ MEeTEOpUTaMU, XOTS He MCKJIOYEHO HEeKOTOpOoe YBeJMYeHHe
H » He B M3BeCTHbIX 3Be3[HbIX THUNAaX.

- 6. XOT9 Mbl He MMeeM elle [OCTATOYHO MOJHOM KapTUHB MOHMU-
3allMM 2JIEMEHTOB, CBS3aHHHX C—t, p ¥ A (TemmnepaTypa, A1aBleHUe
M AaTOMHbBI# BecC), TeM He MeHee Hal0 AyMaTb, YTO B 3Be3[aX
npeo0nanaT SAEMEHTH HE TshKedbie, C aTOMHLHIMM BECAMH He
cehilie 60,

7. MoxHO gOymaTb, 4TO B COCTaBe 3Be3] IpeoliajaiT aie-
meHTH H, He, C, Mg, Si, Ca, Ti, Cr, Mn, Fe, Ni (B meHblieH CTe-
nesn O, N, Sr, V, Co), T. e., 3a ucknouyeHuem (u3 riaapHsix) Hu Mn
MOYTH MCKIIOYMTENbHO 3JIEMEHTH KpaTHble 4 M, BEpOATHO, NOCTPO-
eHHble U3 TeJauorpymni.

8. BollernpuBeieHHbd COUCOK SJIeMEeHTOB MOYTH TOXKECTBEH
C 3JIEMEHTaMM Haubojee IIYOGMHHBIX 30H 3€MHOW KOpbl ¥ OCOOEHHO
C BJleMeHTaAMH MeTEOPUTOB.




XI. Ilepepacnpenesienue 3j1eMEHTOB B KocCMOCe.

«BceneHHas $BHIaChb B BEIMYECTBEH-
HOM 00pa3€ 3JIeKTPO-MATHMTHOrO MoJ,
B KOTODOM pa3BepTHIBAGTCS [ABUraTeNb
WHUIHU—HBIYYEHHE.

H. ¥ M os. 1912 r.

§ 54. Ha npeanyliux crpaHuuax, MocjaefosaTelbHO, liar 3a
I1ArOM, Mb BHISICHSJIM pacnpejieeHUe OTHENAbHLIX 3JIEMEHTOB B 3€M-
e ¥ pasiuyHHX KOCMUYECKHX TeNlaX, NbTasACh BHUKHYTb B 3aKOHHI,
onpegeasiouPe COBPEMEHHOE pacrpefeneHue, U B T€ INPHUMHH, KO-
TOpHE MOMIM 5TO pacrnpejesieHUe BHI3BATb.

B 3TOM HANPasi€HUU Mbl Cpa3y CTONKHYIUCH C ABYMS BO3MOYXKHO-
CTAMU O6DBACHUTH COBPEMEHHOE pacnpenesieHe aTOMOB MUPO3JaHMS.
C opHO# CTOPOHB B OCHOBY HalUMX NMpeACTaBJ€HHWH MOXHO NOCTa-
BUTb MM B3AdaUMHOTO NpeBpaljeHUsas U o0pa30BaHKd HOBbIX
aTOMOB W3 CTapbiX; B 3TOM CJiyyae Habawaaemoe coyeTaHune aTOMOB
B MUPO3JaHUH MOTJO-Obl MOAYYUTb OOBSCHEHHE B TOM IOCJIENOBa-
TeJILHOM TNpOLEecce NpeBpallieHnus, PpaAu0aKTHUBHOrO pacrnaja WM
MHTerpauud 93J€MEHTOB, KOTOpHH BHe KaKUX-TM0O0 MexaHHYecKuX
nepeMelljeHUid ATOMOB, HAa TOM-Xe CamMOM MecTe, B 3aBUCUMOCTHY
OT XOAa Mpouecca, MOXET BH3BaTb 60JbLIOE PAa3HOOOpPa3ue dJIEMEH-
TapHHiX Teja. TakK, B KyCKe OYMILIEHHOTO ypaHa MNOj BJIUSHUEM
PaIMOAKTHMBHArO pacnaja BO3HMKAET LeJiblii LMKJI HOBBIX aTOMOB
BILUIOThL [0 CBHUHLA.

K 5Toii rpynmne nNpUpoOAHbIX SIBJIEHUW, B 3HAYUTENbLHOW CTENeHH
Nexauux 3a npejesamMu TOYHOrO 3HaHusi W HaOJMIOAeHWS TNPUPOJH,
Mbl BepHeMCsi B TOC/IeJHed 3aKJII4YHTEeNbHOH TIiase.

Ho ectb elle apyraa oGnacth SBAEHUM, COBEPIIEHHO HECOMHEH -
Hass W wurpamowass OrpoMHywQ poOJib B MHPO3AAaHHU. 3TO SABJIEHHE
NepeHoca, KOHUEHTPALUUH MIN paCCedaHus yXe roro-

8
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BhiX d4TOMOB 3NeéMEHTApHBX TeN I3TO Leabi LUKA
IpOLecCOB A KOCMMYECKOro, TreojorMyecKoro U QpU3UKOXUMMUYECKOro
XapakKTepa, He€ TOJIbKO B 3HAUYNUTE/IbHOW CTEeNeHU MOJIOXKUBIUMX Ha-
Yyano CKOIUIEHWIO, KOCMUYECKOW MaTepuu ¥ OOPa30BAHUIO KOCMUYe-
CKUX Te€l, HO U TMOCTOSHHO MeperpymniupoBbBALUIMX KOCMOC
CorjjacHO psiiy OCHOBHBIX 32KOHORBR NpupoAb 1).

Mbi  JOJKHH CYUTaTbh, YTO COBpPpE€MeHHOEe pacnpe-
feneHUe OISJIEMEHTOB B_HNpupope He e€CTb 3aKOH-
yeHHas, NOCTOSSHHAA POPMaMX HAKOMNJEHUS; HA060POT,
Mb Ha0nioJaeM MHOTOYMCNEHHbIE U CI0XHbie $IBJI€HUS meperpyn-
NMUPOBOK M IiepepacnpenesieHus; Kaxaoe KOCMUYecKoe TeJa0—COoJIHLE,
3emiis MMM KOMETH — HE COXPaHAIoT CBOEr0 COCTaBa, & CBA3AHH
Mexay COO0I0 M C KOCMOCOM [OCTOSIHHBIM M CJIOXHBIM OOGMEHOM
MaTepuanbHBX 4acTUl. B Haweid 3emjie Mbl Takwxke Halnoaaem no-
CTOSIHHOE [epeMelleHne 3/IEMEHTOB, MPUXOA U YXOA OTAEIbHbIX
aToMOB B MMpO3[aHue, CIOXKHHA OOMEH HAPYXHOHM IUIEHKH C BHY-
TPEeHHHMM YaCTSIMU NNAHETHl U T. [.

O0nacTb, KOTOPOU 1 KacaroChb, SBISIETCS €lllé HOBOIO B MCTOPHH
HayKHu; B HEW eule He MOXKeT ObiTb [JaHO HMKAKUX KOJIMYECTBEHHHIX
JaHHBIX; TMOKAa HaMeyalioTCs JiMlb CaMbie SBJEHUS M Te CHIbl, KO-
TOpble UX BH3LIBAIOT. |

§ 55. Cunbl, KOTOpbie nepemeljaldT aTOMbi B MHPOBOM TMpO-
CTPAHCTBE, MOryT ObITh BeCbMa Pa3NIUYHBIMH KM CBSI3@HB C OOLWIMMHU
3aKOHAMM CBONMCTB MaTepwm.

B ocHOBY BCex sIBJIEHUI 3TOrO0 MOpsAAKA Mbl IOMKHB BHELIHE
NMOCTaBUThL CAEAyIOLIMe NaTb cun (77):

1. Cuabl MUPOBOro TATOTEHUS.

2. Cunel CBeTOBOTO [aBJEHUS,

3. Cunnl pagMoakTHBHOTO pachaga W M3JyuyeHus (B paspe-
XEHHOM cpefe), CBA3aHHblE C SAPOM WJIM BHYTPEHHUMH BJIEKTPO-
HaMH.

4. Cuinl TenjoBOTO [BMXEHUs MONEKYJT ¥ aTOMOB (CHMIb

amdPysun).

1) Upeu nepepacnpepesieHusi MaTepuu OCoOEHHO rOpPsAY0 BHIABHUTANHCH
AppeHUYyCOM.
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5. Cunb XMMHUYECKOro CpoACTBa U CHJIB KPUCTAJTU3AUUOHHBIE
(cBsi3aHHbIe C BHELUHUMH 3JIEKTPOHAMMU).

C 3TUMM OCHOBHBIMM CHJIaMKM CBSI3aHH CJEAYIOL[KE SBIECHUSA
flepeHoCa—MUrpau M 3J1eMeHTOB (78):

6. JIsmeHue KOCMMUYECKUX Tel.

7. TlapgeHue MeTEOpHTOB.

8. YHOC JerKux ras3oBblX MONEKYIL. |

9. MexaHuyeckKne [OBU¥EHUSI B KOCMHYECKOM Teéje.

10. JunddepeHumaumus marmol.

11. Paspenenue no arrperaTHOMY COCTOSIHUIO.

12. [IlepeHoc B BOAHBIX pacTBOpax M B ra30BHX CTpysaX.

13. [llepepacnpepeneHse nOA BAMSIHKEM OpPraHuM4yecKoro mupa
¥ ACATENILHOCTHU uYejioBeKa.

1.—Ilepexoxy K KpaTKOMy pacCMOTPEHMIO BhbllIENepeyH-
CJIEHHpIX INYHKTOB, OCTaBJiss OoJiee [eTaJbHOE U3YyuyeHue 3STOro
BOMpoOCca [0 cHeuuanbHoit MoHorpaguu O Murpauvu 3JIEMEHTOB B
3eMHOM KOpe M B KOCMOce.

HecoMHeHHO, OJHOKW U3 TJaBHeUUWMKX CUJ, Ompelenslux
pacnpefejieHUe 23JeMEHTOB B HX OCHOBHbHIX, TIpPYyOBIX uepTax,
SIBISIETCSI CHJIa MUPOBOTO TSAroTeéHHUs, CUIA B3aUMHOTO
[IPUTSAKEHUA aTOMOB, NMOAUMHAIOLIAACA PAMOU [IPONOPLHMOHATILHOCTH
MacC H OO0paTHON MNPONOPUUOHANLHOCTH KBajpaTy pacCTOSAHUS.
B ocHOBe Bcex KOCMOroHuii, HauuHas ¢ Kanrta—Jlannaca,
llapeuHa, YemOeplieHa ¥ KOHuUas HOBEWLWIHUMHU TEOPHUIMU
OAAMHTTOHA, 3HAYEHHUE CHJIN B3AMMHOrO NPUTHANXKEHUS M pacrpe-
JeleHUs] DJIEMEHTOB MO MX MacCaM SABJIAETCH OOLIENPU3HAHHLIM.
Teopuss Kauta—Jlaniaca sceyeno npuaaBajaMUPOBOMY TATOTEHUIO
OrpOMHO€ 3HauyeHue, NpUNUChiBas eMy o006pa3oBaHue TYMaHHOCTH,
CrylyeHue MnoclefHerd B WuAKyilo ¢asy MU pacrnpelieieHHe MaTepuu
06paTHO NPONOPUUOHANBHO INIOTHOCTAM (YAeJIbHLIM BeCaM 9J1€MEHTOB).
B cymiHoCTH ¥ wu3daliHbie wuaen Hx. JlapBuHa M OCOOEHHO MO-
cnegune wuaeu 'puHa B oauMHAKOBOH ¢Opme TNPUIMBHYIO BOJIHY
CTaBAT B OCHOBY KOCMOrOHMYecKaro Iipouecca, T. €. ONsiTb-TaKu
cunbl  TAroTeHust. Teopus Yembepnewa—Canucéiopu, B
3HAYMTENIbHOK CTeneHHM c¢Bsi3aHHaas ¢ ugeamu A k. JapBuHa,
TOXe OCHOBaHAa Ha HJTOM 33aKOHe, HO TJIABHOE €ro IpOosBJEHHUE,
COrJIaCHO HTUM WJEsIM, NPUHAMIEKUT HEe [ePBUYHOMY CKOIUIEHUIO

8#%
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MEeTeOpUTOB, a MNno3JAHellleil neperpynnupoBKe, C BoifelleHUEM
KBEpPXY — K KOpe, Haubojnee JIETKMX 4YacTuil.

OTyacT¥ K 3Tum uaeaMm npumbikawoT lsapu u B. M. Fonab a-
IWIMUAT, KOTOPHIA CYMTaAET, UYTO K CeiW4yac IojA BIHSHHUEM BTHX
Cul B 3eMJe HIeT TMOCTOsiHHOe U MNOCTEelNeHHOe MepemMeLleHHe
aTOMOB: TAX€/b€e YXOOAT B riyOMHH, a JIerKue nNoaHUMAalTCs KBEPXY,

HakoHel, uasuHas Teopus OAAMHr TOHa, npu3Hasasi GOJb-
oe 3Ha4€HUWe 1npu 006pa30BaHUMU 3Be3]] CBETOBOr0 JaBJIEHMA,
NpOTUBOMNOJAraeT €My CUJy MHUPOBOrO TAroTeHus, 6jarofaps 4Yemy
coyeTaHWe ¥ B3aWMHOE [MPEOMAOJIeHUE 3ITUX Cun OOYCnOBIMBAET
co6010 M 3aMeyaTeNbHOe IOCTOAHCTBO MacC 3Be3[, U BCIO UCTOPUIO
MX HBOJIIOLHH.

Bce 3eMHbHle npouecCcH MUArpaluMu 3JeMeHTOB, Ha KOTOpHX
MHe HUXe IMNPUAETCS OCTaHOBUTL CBO€ BHMMaHHe, UAYT B II€pBYIO
oyepeab MOA BJIUAHUM HTOW MMPOBOM CHJIb, pacnpenensaro llen
BJAEMEHTH B MUPO3JAAHUKU COTIJMACHO CBOMM OCHOBHHM
3aKOHAM—KOHIUEHTPUDPYIOILIEH B lIeHTpe 60Jiee TS Ke-
Abie aTOMbB U coOupawiue OoJiee NETrKUe B HAPYXKHHX
YACTHAX KOCMUYECKUX Tell

2. — Cuniab CBETOBOTO AAaBJieHUS ObIM BhABMHYTH, Kak
MOTyyass KOCMuuecKas npuuuHa, nocie toro kxak [l. JleGegeBy
yAan0Ch 3SKCNEpUMeHTaJbHO A0Ka3aTh OTTAJKUBAIOWIYID CHIY Jdyye-
ucnyckaiomwmux Tten (79). CeeToBOe JaBlieHHe HBIHE, NOCHe Kiac-
CHYeCKUX paboT AppeHUyca U DQAUHT TOHA, pacCMaTpUBAETCs,
KaK Beluyanuwiasgs KocMuueckas CuJa, OTTajJKUBaiollas Jierkue aTOMb
VJIW MPOTHUBOAECHCTBYIOLLAS MMPOBOMY TaroTeHuwo. [loacuernr Kem-
6PUKCKOr0 AacCTPOHOMA [0Ka3biBalOT, YTO [PH OYEHb OGOJLLIOM
KoapPUUUEeHTEe M3JIYUEHUs CBETOBOE MaRJI€HUE KOCMMUYECKOro Tesa
npeonosiesaeT HplOTOHOBCKME CUb U OTOpachiBaeT YacTulibl Ha
. paccTosHUsA A0 TexX IIop, IoKa 3THM [ABE CUJIbi He YypaBHOBECSATCH.
[Topcyetnt JleGepneBa AN KOMETHHIX XBOCTOB 6e3 BCSIKOro CoO-
MHEHUS oOrpejesuad UX oO6pa3oBaHWe, KaK pe3yibTaT [AaBJIeHUs
nyyeid CBeTa HA YacTuulbl ¢ paguycom okoyso 108 cm. Tak Kak
BeJIMUHHA [aBJIEHUS 3aBUMCUT OT VYAeNbHArQ Beca 4YacCTHLUH U ee
Macchi (T.-€. MOBEPXHOCTH), TO OYEBUIHO, YTO CBETOBOE AABNEHME
COPTUPYeT B MHUPOBOM MaciiTale 4acTHUbl, KakK MO HMX BeJUuHHe,
TaKk M MO MUX YHenbHOMY BeCy; ONTUMYM OTTaJKMBAHUS HaOM0-
JAaeTcsa npu yaenbHoM Bece 1 u pa3mepe uactuudek B 0,00016 wmm,
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JeACTBUTENbHO, 3aKOHbB CBETOBOTrO [aBNeHUS NMPUIOXKUMB HE K
MOJIEKYJIaM, a K WX TrpynnaMm—InblIMHKaM, Oaxe KpUCTaJNU4yeCKHUM
yacTvuam, TMPHYEM [bUTMHKH, DagMyC KOTOPHX HE MpeBHIlaeT
OfHOW THICAYHOW MMWJIIMMETpa, OyayT oOTTalkuBatbcad npu 00 C
B MMPOBOM MNPOCTPAaHCTBE C CHJIOIO, MOPSIAOK KOTOpPOM B MMIIJIMQH
pa3 MNpeBHIUNAECT MNOPAAOK CHJIB UX HbIOTOHOBCKOro NPUTSXKEHHUS.

B cnyyae paBleHUss Ha ra3n  [APOUMCXOAUT ellle  GOnbiliad
amdpPepeHLMpOBKa SJEMEHTOB, TaK KaK CBeT [aBUT TOJIbKO Te
ra3nl, KOTOpbi€ €ro u30MpaTeibHO MOMNIOLIAKT, XOTs B 00ileM
CBETOBOE [aBjleHWHE, NPM HUUYTOXHONH BEAMYUHE Ta30BbIX MOJIEKYI,
MeHee NelCTBUTENIbHO. S

KocMuueckas pojib CBETOBOrO [OaBJE€HUS CKa3biBaeTCs B OTOpa-
CHiBAHUM OT LEHTPaJdbHBX KOCMHYECKHMX TeJl U OTAEJbHHX ra3so-
BbIX 4acTul, HO Oojee BcCero. Kocmuuyeckod neiau. OHa LWHMPOKO
NposiBJSETCA, €CHd NpaBUIILHO COBpPEMEHHOe TOJIKOBaHue, B 0o6pa-
30BAHMM KOMETHHIX XBOCTOB, 30AMaKallbLHOro CBeTa U COJIHeY-
HOW KOpPOHH, a TakKxe B AuddepeHUHALUUH 3JIeMEHTOB Ha 3Be3-
pax. [loBugMMOMy, Ha Halled I[JIaHETE HENnoCpeJcTBeHHas MH-
rpauus 3JeMEHTOB [NOJ BAMSHMEM 3TOH CHUIBI B HAcTOsIlEe Bpems
He MPOMCXOANT, HO ee 3HaueHWe ObJIO OuUeHb BEJWKO MpH mpolecce
o6pa30BaHua Halled MJIaHeTH W NpPU NepBUYHOM !) pacrpefeeHUN
3JIeMEHTOB. |

3. — TpeTbs rpynna cuj, BH3HBAOLWNUX MUrpauqio 3jJeMEHTOB,
3TO Te M3JY4YeHHs, KOTOPHE BH3BBAIOTCA DM PAAMOAKTHUBHOM
pacnajne M 3NnNeKTPHUeCKHUX pa3pagax (80).

[Ipu pacnage pagMOaKTHBHOrO BELIECTBA Mpexae BCero Halo-
flaeTCs BbIIEJIEHHE o -JIyyed W CBSA3AHHHKA C HUM BBIHOC YacTHL
reins, KOTOpble OCBOOOXAAIOTCA W3 CTApOro aTomMa M CBOOGOIHO
MWUIDUPYIOT fAajiee IOA BIAUSHUEM Yyxe (PUIUKOXMMHUECKUX YCIOBUA
paBHOBECHMSI Cpeinl. Mmul 3HaeM ceifyac, YTO YacTHLUH & B BO3ayXe
o6n1apaldT AAMHOK npolGera o 70 mMM., Torga KakK B MHHepaax,
Hanp., B OMOTUTE, UX Ipoler uamepsercss Tonbko 0,01 — 0,03 mm.
Kak HM Manbl 3TU 4YuCia, HO OHU NOKa3bBaOT MWUIpalyio 3jieMeHTa
renuss B CaMOH TBEPAOH Cpefile ¥ MepeHOC ero yacTULH U3JyYeHHeM.

1) Ilog ,nepBHYHBIM® KaK 37eCh, TaK M B fajibHeHuIeM H3JI0XEHHH
s MOHUMAK SBJEHHs, CTOSALME 32 IpaHULEI0 HAUWMX reONOrHYecKHX AaHHHIX
M reoJIOrHYEeCKOH XPOHOJIOTHH.
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'opa3go rpaHAuO3HEE SBJIEHUE I[epeHOCa MaTepUaIbHBIX Ya-
CTULL TeMH MU3JYYEHUSIMH, KOTOpLHIE HanoOJHAWT Cco60I0 MUpPOBOE
MPOCTPAHCTBO, ¥ TIpUpPOLa KOTOPHX elje HE YycTaHoBlIeHa. B uacr-
HOCTH HEKOTOphe [yMaloT BUAETb B SIBAEHUM CEBEPHOrO CUSIHUA
BIMsIHUE a-4aCTHl COJIHEYHBX W3JIyYeHHWiHd, Apyrue M[pUMNUCHBAIOT
0osblIOe 3HayeHHe B MHUTPaLlMd S3JAEMEHTOB CBeTALIUMCA XOJOAHBIM
TYMaHHOCTSAM, B KOTOPHX CBeuYeHHe 0OGYCJIOBIUBAETCS 3JIeKTpPU-
YECKMMHM pa3psaamy B CUIbHO pa3pexkeHHOH cpepe. |

Mul He B COCTOsiHMM CeHYac AaTb NONHOM KapTHHDI XUMHUYECKOro
3HAUEHUsI 3THX SBJEHHN B 'MUTPaLlMU IJIEMEHTOB, HO He MOXKeMm
He OCTaHOBUTbL BHMUMAHHS HA TOM IIpUMepe MepeHoca rejius B TBEPAOM
- cpene, KOTOpLiM s mpuBesl Bbilie. Kak W3BECTHO, BOKpPYr pagvo-
aKTHBHBIX MUHEPAJIOB, BKIIOYEHHHIX B pa3HBE CUIMKATH, 00pa3yloTCs
TE€MHO-OKpailleHHbie [BOPUKHU. ITH ABOPHMKH BLI3bIBAIOTCS NMPOHUKHO-
BEHMEM B MHHepan a-JIyyei, T. €. 4yaCTUL renus. ITH JY4H,
KaK HaM ykKazan Pé3ep@opha, BH3HBAIT pacujeliesne psaa
HEYETHHX OJIEMEHTOB C BHINAJEHUEM BOJOPOAHLIX aTOMOB. Ouye-
BUAHO, 4YTO O0Opa30oBaHWe [ABOPUKOB €eCTh IIPOLECC paclierieHus
KakMX-IM60 aTOMOB, BEPOSITHO aANOMWHMS, BHI3BAHHHIA Murpauyeil
BHYTPM MMHEpala a-ay4yeill MaTepualibHOr0 XapakTtepa.

HeT HHMKaAKOro COMHEHHS, UYTO 3TOT ManeHbKUH ciayyai eCTb
TONBKO TpPUMEpP OTrPOMHHX MNpoOoLecCCOB MNPUPOOHOro
paclienneHus 3N€MEHTOB B 3eMHOI KOpe, BN3BAHHOTO
MUrpaiiveid 4acTul reius.

4.— YerBgpTasi OCHOBHas CHla 3aJloXkeHa B CaMOCTOS-
TENbHOM TENNOBOM JABUXEHUHU MOJIEKY], B TaK Ha3biB.,
"BpOYHOBCKOM ABMXEHMH. ITO OfHA W3 BelIMYANLIUX CHUA
MUpO3[aHusl, UMeEolllass OrpoMHO€ 3HayeHWe Kak npu ¢opmMupoBaHUM
KOCMUYECKHX TeJ, TaK M NpHU UX JajbHeullieM CylueCTBOBaHUH.

Oco6eHHOe BHMMaH#e Ha 3Ty Cuiy BHepshe o0paTWia
niaHeTe3umanbHas runoresa (81), kKoTopas, mNpoOTHBOMOjaras ee
cunam HbIOTOHOBCKOrO TSArOTEHHUS, B 3TOH Cuie BHAENA IPUYUHY
OYEHb BaXHOrO0 3aKOHAa pacHpefe]eHus: JerKux U TSKEeNbX 9Je-
MEHTOB B MHPOBOM NPOCTPaHCTBE.

ABTOpPH 3TOH TEOpHM OTMeuanu, YTO [BUKEHHE MOJEKYI,
HAXOAMTCS B TECHOI 3aBHCUMMOCTH OT MONEKYASAPHOro Beca, W MNpH-
BOAMIM TaONMYKy CKOPOCTel MABMXeHWs -uyacTHil. Stoney ana
T=00 C. naet crneayiouue CpefiHHE CKOPOCTH:



119

H, 1,69 knm./cex. N2 0,45 Knm./cek.
He 1,1 Boagyx 0,45
CH, 0,60 O, 0,42
H,0 0,57 - COq 0,36
CO 0,45 Clz 0,29

AT uudpbi, XOTS U SABASWOTCH TONLKO CPEAHUMH, 2 He MAKCHMalb-
HHMH, BCE XK€ IOKa3bBalOT, YTO MNPEOAOJIEHHE UMM MHPOBOro
TATOTEHUS MOKET WTTH TOJbKO Ha OYe€Hb MaJbiX KOCMHYECKHMX
Tenax, Tak KakK Hanp., A9 3emau npefeabHasi CKOpoCTb, OTBEYaioljas
cujie TsaroreHusa, pasHa 11 kam., a pna ayHel—2,38 kiam. Mexnay
TeM MakKCuMalbHbie C(KOPOCTM [ABMXEHUS 4YacTHll r'a3oB He JOCTH-
ral0T YTPOEHHbLIX uudp Hawei Tabauubl. OTCIOAA2 AeNaeTCA SCHbIM,
YTO B MOPSAKE YBENUYEHHUS MOJIEKYJIEPHOTO Beca JIETKHe ra3bl NOJDKHH
NOCTENEeHHO MCYe3aTb M3 MajblX KOCMMYECKHMX Ten, cHadana H,,
notom He, H,O, N2, O2 u, nakoHey, CO:2 n Gonee Tsikejbe
yTJIeBOROPOABI(82).

M3 3TUX AaHHBIX BHITEKAa€T, 4YTO COXPaHEHME Tra30B B KaKOM-
nM00 KOCMHUYECKOM Tejie 3aBMCUT OT e€ero Mmacchl Wi, uHaue
roBops, OT BeJHYMHbl MOJST TATOTEHMA. ECauM Macca O4YeHb Maia,
TO HbIOTOHOBCKHWe CHIIBI HE MOTyT YAEPKATb JErkux 3JeMEHTOB,
yJleTaloWuX COTHacHO KWHETHYecKoW Teopuu ra3os. Takum  obpa-
30M M[EepBUYHBIM 32pOXAAUWNACA KOMOK 3NE€MEHTOB HE MOXeT
cofepxaTh. B cebe Jsierkux netyuyux Tei. [loTOM mnpu mocCTeneHHOM
KOCMUYECKOM YBEJIMYEHHM KOMKa Fra3bl CMOTYT YAEpKMBaTbCA B
nopsiike, OOPATHOM BHILUEMPUBENEHHOMY CUMCKY, ¥ B 3aBUCHMOCTH
OT B3aUMOOTHOWEHUH HBIOTOHOBCKOTO NPHUTSKEHUS U CUI MOJie-
KyJISIpHHIX, Mbl OyAe€M HMMeTb BOKPYr KOCMHUECKOro Tena 000JIOUKY
WA TOJNbKO M3 Tawenbix ra3oB CO2z, TaXenabX yriaeBoAOpOAOB
(npn maibix sapax), uam-xe 060y0o4yky u3 O, N u COz, Tuna Ha-
lero Bo3gyxa (Npu OONbLIKMX SApaXx).

IJTH HEOOHYAWHO MHTEepecHble ujaeH anEmeHHu OlIpPEeAeNIeHHO
roBOPAT HAM O TOM, YTO HaKOIUIeHHe Ta30BbIX 00004YEK B HApPYyX-
HbIX 4acTAX KOCMHUYECKHUX TeJ WAeT CTPOoro 3aKOHOMepHO, C ompe-
NeJIeHHHM OTOOPOM XUMMYECKMX 3JeMEeHTOB. B 4aCTHOCTH, Ipouecc
BhlIeTa JIErKUX ra3oB M3 aTMochephl 3emJiM BIOJHe BO3MOXeEH
M BEpOSITEeH; YACTHLB BOAOPONA W renus Mp¥ U3BECTHHX YCJIOBUSX
MOTYT npeofOJieBaTb MUPOBOE TATOTEHUWE W M3 BLHICIUIMX CJIOEB aTMO-
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cepnl yneTaTb B MUPOBOE MNPOCTPAHCTBO; 3TO COBEPLIEHHO HEOO-
XOAUMbIA ¥, MTOBMAMMOMY, MOTYYK Mpouecc MOTEpU 3eMIel YacTu
cBoero Beujectsa; BrnpoyeM Meyer u Wegener nHTaKOTCH
ONpOBEpPrHyTh 3TO SBAEHUE, YKa3biBasi, 4TO aTOMH BOAOpPOAa HEAO-
CTHTraloT HYXHbLIX CKOPOCTEH U, NOTOMY, HAKaIJIMBAIOTCA B BEPXHHX
yactaxX atmocdepsl.

Cunbl MOJIEKYJIsipHbIE MNPOSIBJSIOTCS, OJHAKO, B SIBJIEGHUSX MUrpa-
uuM eule wHade. Bes 06aacTh sBnenuii audPys3uu eCTb HE YTO HHOE,
KaK NpOsiBJeHME MOJIEKYISIPHHIX CHJI ABHXEHUA. Mexay Tem Cuiam
inpdpy3nu Mb 00643aHBl B XHUAKUX M TBEPAHX KOCMUUYECKUX Tenax
OrpOMHOM BaXHOCTH (PU3MKOXMMHUUYECKMMM NpoLecCaMM: Ha Halueu
3eMJI€ OHU CKa3bBalOTCA KakK B MarmaTuyeCKOM o61acTH, Tak
¥ B 00JacTH BOJHBIX pacTBOpoB (83), M B ra3006pa3Hoii cpefe.
B nocnenHeii, Gnarogaps cunam auddy3ud, NPOUCXOAUT GHICTPOE
nepeMelliiBaHMe 3JIEMEHTOB M UX paBHOMEPHOE pachpeaeneHue,
B BOAHBIX M MarMaTU4eCKuUX pacTBopax, 6naropaps gudoy3uu, uayT
NMPOLECCH KpucCTaumm3auun; O6narogaps audPysum uger [l HeKo~
TOPbIX JJIEMEHTOB (HAlp., Au) UX pachbjieHde B IOBEPXHOCTHOU
ieHKe 3eMu M Gjarogaps TEM-e cuiaM, no MHeHuio B. Bep-
HaAaACKOT O, HEKOTOpHIE 3JIEMEHTBH C HAWGOJLILIMMH CNOCOOHOCTAMM
K pacCesHuI0 ucye3alT U3 00UXO0Ja KOCMUYECKOro Tena.

§ 56. 5.— HakoHel, ocTaerca euwe OOibliasi CKhJIa MUPOBOTO
3HaYyeHusl, CBsi3aHHas C BHELIHUMHU BJIEKTPOHAMMH, — CUJI B XUM U-
qecCKHe, CMNH XMMHUYECKOTO cpoAcTBa (84). 3HaueHue
3TUX Cul KakK OYATO-Obl HENOOLEHEHO B TEX MUPOBHX KOHLUEMUUSAX,
Kotopbie Hameyanu Nernst, Arrhenius ¥ Perrin. Cunm
XWUMHMYECKOr0 CPOACTBA, CBSi3aHHbIE C BAJEHTHHIMM 3JIEKTPOHAMM,
AABNSIIOTCA HECOMHEHHO CBSI3aHHBIMM CO CTPOEHUEM sApa U €ro
afiekTpuyeckum mnojgeMm. O6pa3oBaHue TeX MIM MHBIX XHMHYECKUX
coequHeHU omnpenpenseT co00l0 B 3HAUWTENbHOM cTeneHMW JalibHel-
Wyl CyAbOYy BXOASLIMX B COEAWHEHHE 3JIEMEHTOB, MO0 BeCb KOM-
miekc QU3nyYecKuXx U QU3MKOXUMHUYECKHUX CBOWCTB MOJEKYNb Ompe-
aensieT PSR SBJAE€HMA MWrpauMy U XUMHUYECKOH mneperpynnupoBKK.
OO0pa3oBaHue U3 XUMUYECKU HEeMOABUXKHBIX ATOMOB JIErKOMOABHXHHIX
CUCTEM COEMHEHUH $BNIETCA OrpOMHbBIM (PAKTOPOM B KOCMMYECKUX
M reoXMMHUUYECKUX cynbOGax anemeHTa. Ecnu pnns C u Si B MX Hecss-
3aHHOM BH[E€ MIN B BHAE CJOXHBIX YCTOHYMBLIX CHIIMKATOB He 00Yy-
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C/IOBIUBAET MUrpALMM 3THX SJEMEHTOB, TO, Ha060POT, MX COEmH-
Henus B suje CO, CO, umu SiF,, 6narogaps netyuyectu B YCIOBUSX
3eMHOM OOCTAaHOBKM, CO3AAIOT MOIUHbIE NpoLecch MepeHoca XUMH-
yeckux snemeHtoB. Mutatis mutandis 3TOT-xe xumMuueckuii mpouecc
O6GYyC/NOB/IMBAET nepeMeLleHre Yrjiepoaa B- XBOCTaxX KOMET ¥ MOXET
ObiTb Ha HEKOTOpbX 3Be3fax. K coxaneuui, AN KOCMHUYECKHUX Ten
BOMPOC O XMMHYECKHMX COEJIMHEHUSX SABASETCS euje OYyeHb Malo
pa3dpa6oTaHHbiM. Ecinm B xomerax mbn 3Haem cnekTps CO u CN,
eciii B TNYOHHE CONHeYHbhX MATeH I[10Apa3yMeBalTCs KakKue-To
COEiMHEeHHs, MOXET ObiTb OKHMCIB THTaHa, MarHusi U Kajibliusi, TO
9TH €MHUYHHE QaKThi ellle He MMO3BOJSIOT HAM HE TOJNbKO BHISICHUTb
X0 XMMHYECKUX MPOLIECCOB (T. €. COUETAHUS INEMEHTOB) B KOCMOCE,
HO Ja)ke He [alT nokKka (PaKTHYeCKOro Marepuana Al Kakux -au60
NpeanojioXeHni. PykoBojsilei HAeed B 3TOM BOMPOCE SBJSAIOTCS
UL  OCHOBHLIE TEOpeTHYECKHUe TMOJOKEHUs] TepPMOAMHAMUKH —
Teopuss HepHCTa M 3aKOH bepTelio: «BCAKAS XUMUYECKas
neperpynnupoBka, MNpoucxopasiias O0e3 npuMeHEeHMS I[OCTOPOHHENH
3HEepruy, HanpasjieHa B CTOPOHY O00pa30paHuss OJHOTO Teja WJIK
LeJIO CUCTeMbl TeJ, CBSI3aHHOrNO C MAaKCMMaJbHHIM BHENEHUEM
Tenna». 3JTOT 3aKOH 00pa30BaHUs 9K30TEPMHUYECKUX COENMHEHHI
MMeeT, OHAaKO, MOJIHOe NpHMEHEHUe JIMWib TNpU aGCOJIIOTHOM HYJIe.
O6paTtHO, NpyM TOM-Xe€ a0CONIOTHOM HYje CBOAWTCS K HYJIIO BO3-
MOXHOCTb 06pa30BaHusi DHAOTEPMHUYECKHUX Tejl, CB3AHHBIX C YMeHb-
LIeHVeM %MBOK cHabl MoseKyn HakoHew, us nannnx camoro B e p-
TE€J0 Mbl 3HaeM, YTO OOBYHO 3apPOKAEHWE 3IHAOTEPMHYUYECKHUX Teil
COMYTCTBYET 00pa30BaHMUIO APYTMX COEMAMHEHHH, HAYLHUX C MaAKCU-
MaIbHBIM TemIOBbiM 3()dEKTOM (85).

3TU COOTHOLIEHMSI ReCbMA XAPaKTEPHO MPOSBIAIOTCS B YCAOBHSX
Halllei 3€eMHOH KOpbl: B O6CTaHOBKE 3€MHOM MMOBEPXHOCTH U BEPXHHUX
30H 3EMHOM KODbl MAYT OIpefe/ieHHO peaKuun 3K30TepPMUUYECKHe ; BCe
sSIBIGHUS NepepacnpefesieHnss XMMHUYeCKUX 3J1eMEHTOB OIPEeAesioTCs
3TUM OCHOBHWM 3aKOHOM. B Gonee riayGokux 3onax (Nife) kopwi
npeo6nafialoT — 3HA0Tepmuueckue (86). B ycnoBuax Kocmuyeckmx,
Npy HU3KHUX TeMNepaTypaxX MUPOBHX MNPOCTPAHCTB, BEPOSITHO Cpea
BELWIECTB TYMAHHOCTEH, [O0JKHO npeo6iafate 06Gpa30BaHHE CUJILHO
3K30TEPMUUECKHUX peaKUUii: XUMHUYECKHE CHIH UM DJIeKTPUUYECKHE
CHJIbl sipa 00pa3yioT COEJMHEHUS C MAKCHMyMOM BbifieJieHUs Temnna
(Hamp.. co3umanve u3 H > Hi = He); HO 3TUM CaMBIM YaCTHYHO
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COrJIaCHO BbHILIECKA23aHHOMY BO3HMKAIOT SHAOTEPMUUYECKHE XUMHYye-
CKHMe COJIMHEHUS (Hamp., TA¥eIHe aTOMbl — NOCHEAHMX PAAOB MeH-
neneeBCkoif Tadmuump). O6PaTHO, B YCIOBSIMX BBICOKMX TEMIEpaTyp,
- CO3AaHHBIX TEMW MKW KMHBIMM 3K30TEPMHMYECKUMMW peakuusiMd, UEeT
C OAHOA CTOPOHBI OT[E/NIEHUE HAPYKHHLIX 3SJEKTPOHOB (MCHHU3AUUA),
C Ipyrod — CO3AaeTcsi BO3MOXHOCTb BO3HUKHOBEHUsI 3HADTEpPMUYe-
CKUX COeAuHEHuit. M B TOM, U B [ApYyromM cjydyae BO3HUKHOBEHHE
OnpefelleHHbiX XUMUYECKUX TCPYINNUPOBOK, BO3MOXHHX, BCE-TaKH,
Julllb B YCJIOBHAX HEOONLUIOTO MHTEpBajla TeMIepaTyp, ONpeRenseT
pacnpeie/ieHUE W rnepepacnpefeneHue XWMUUYECKUX 3E€MEHTOB, CO-
FMACHO OCHOBHLIM 3aKOHaM (QU3UYECKOH XUMUM.

K CumaM XuMUYECKMM COBpPEMEHHasi Hayka OTHOCUT U CHIIH
KpUCTanivu3alwuu, T. €. 3aKOHOMEPHOro PacnojioXeHuss aTOMOB
B NpOCTpPaHCTBe, CAMBAICIIEr0 MUX B COOTBETCTBEHHBIE XUMHYECKHUe
coeguHenus. Ceiiyac cunsl 06pa30BaHusi KPUCTANIOB OKa3aluCh JIMILb
OAHUM U3 BHUAOB CHUJI XUMHUYECKUX, M BCS OrpomHas o0jacTb no-
CTPOEHUS KPUCTAMINYECKMX CTPYKTYP SIBMAAch JMllb  POPMOIO
pelieHUss OAHOW W TOM-3Ke ¢ XUMukamu 3agaur. Cuiasl KpUctan-
AW3aUHOHHbIE, CBA3aHHBIE C CHIAMU JUOOY3UU, NPEACTABIAITCA
B SIBJIEHUAX KOCMOcCa ¥ Hauled 3eMnau (GaKkToOpOM OrpOMHOro 3Ha-
yeHHsd. MOAOGHO TOMY, KakKk B oOjacTtu CTpOEHMSA sApa 3JEMEHTOB
Mbl OOHapyXuBaeM CTpPemJieHWe K HakOoIUIeHHI0 Haubolsiee yCTOWUMU-
BblX MMJIaHETAPHBIX CUCTeM, TAaK-X€ B MHpe COYETaHMI 3TUX pa3HO-
POAHBIX CUCTEM Mbli MMEEM TaKoOe-ke CcTpemM/ieHWe K HaKOIIeHHIO
Haunoonee YCTOWYMBLIX TPYNNUPOBOK -—— Kpuctasnos. Kpucraaaudue-
CKOe COCTOsIHMe MaTepuyu, Kak omnpejnelieHHasi ¢a3a BellecTBa, €CThb
OfHa W3 (QOPM 3aKpenjeHus CBA3W MeXAY OTIebHbLIMU djieMeHTaAMN
(UM MOHaMH), ofHa M3 CUJI, MellaUuX HUX CBOOOAHOMY IE€pEeABU-
WEHUI0, YAEpPXKUBAOUasd UX CAMOCTOATEJIbHHIE [ABUKEHWUS, BHI3bIBA-
eMble COrnacHO KWHeTuuecKoit Teopum ras3osB. Ecnu rasoobpasHas
$asza BelwecTBa OGYC/IOBINBAET MOABMIKHOCTb CUCTEMH M OGHeryaet
MHIpalu0 3JIEMEHTa B KOCMHUUYECKMX M 3E€MHBIX YCI0BMSX, TO KpuU-
CTaJl/IMyecKasi — 3aTPyAHSeT 3TH MepeaBHXeHUs, gBJAsACL B OOLIEM
cliyyae KOHEYHOoo (QOpMOI0 HAKOIUIEHHWS BelieCTBa, NPOUCXOAALLEIO
C BbieneHneM cBOGOJHON BHepruM u, NMOToMy, 6ojnee yCTOHYMBOIO.

§ 57. 6.—JlepemewieHne KocmuueckKkux Tten Murpa-
1IMs1 9NEeMEHTOB BLI3WBAETCHA TEMH MHOIOYMCIEHHHMMU W CJIOXHBIMM
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JIBMXEHUSIMM, KOTOPHIM TIOQYMHEHH KOCMuueckue Tena. Co6CTBeHHO e
ABUXEeHUe 3Be3[, NABWXKEHHe 3BE3x B rpymniax, lepemMeleHue {macc
B TYMAHHOCTSX, CTONKHOBEHWS KOCMWYECKHUX TeJl — BCe DTO BH3bi-
BaeT MUrpaLMi0O 3JIEMEHTOB, IepepacnpejgeieHde WX B MUPOBOM IpO-
cTpaHcTBe. [lpu ckopocTsax 3Be3n oOT 13 10 38 KiM. B CeKyHAY
Heu36exHO [AOJKHO HaCTymaTh HeOAMHAKOBOE IepemeuleHune 3Je-
MEHTOB pa3lMYHHX AaTOMHBIX BECOB M Pa3NU4HbBIX COOCTBEHHBIX
MOJIEKYJIAPHBIX CKOpocTed. B acTpoduauke yxe OTMevaiTCcs TakHe
sIBJIeHUsi, NP KOTOPHX AN ORHOro M TOro-3e KOCMMYecKoro rena
CKOPOCTh [IBUXKEHHS B CIIEKTPOrpaMMmax OfiHMX 3JIEMEHTOB He COBMa-
RA€T C ApPYrHMA.

Jlna Hac KaweTcss HECOMHEHHOIO BO3MOXHOCTb HEKOTOpPO#X aud-
¢epeHUUpPOBKM aTOMOB MO MX aTOMHOMY BeCy IOJ BaUsHHEM COO-
CTBEHHOI0 ABMXEHMUS KOCMUUYECKHX Tel.

7. — MepeHoC MeTeOpUTOB. ECIM BHIuenpuseseHHHE
RBACHIA AWl KOCBEHHO RaBain NPEACTABAEHRNE O POAN ABHAKEHUA
KOCMHUYECKUX Tea n[pu Murpayud 3JEeMEHTOB M UX mnepepacrnpene-
NIEHUHM, TO COBEPLIEHHO HECOMHEHHOE W OrpOMHOI BaXHOCTH ABAEHHE
NpeACcTaBiseT NajieHHe Ha 3eMJI0 METEOPUTOB U KOCMMYecKoii Me.
TEOPHO! mbM. Mu uMMeeM 3[1eCb HemoCpeACTBEHHBIA NepeHOC Be e~
CTBa, MMOKa3wlBaOWNM, YTO MUrpauus 3AeMEeHTOB 3THUM NyTeM MO-
XeT MOCTUraTe 6OonblIMX pa3mepos,  4yTo Teopus Jxk. JlapBuHa
W MIaHeTe3uManbHass B CBOEH OCHOBE MMEIOT HeCOMHEeHHbH GaKTH-
yecKud matepuan. KakK-ObH Mbl HMU OTHOCHMINWCH K Pa3M4YHbIM KOC-
MOTOHUYECKHM TEOpusiM, TeM He MEHEe MH HEe MOXeM OTpyuLaTh
ofu(eid ponM KOCMUYECKOW MblJIM M METEOPDHBX pOeB KakK B siBile-
HUSIX, MPOTEKALUX Ha COJIHUE, TaK U Ha APYrMX mIaHeTax, MOMHUMO
3eMJIM, 1 MOXET ObIThb Ha JIyHe.

8. —BHHOC NEerKux ra3oBHX MOJEeKYJ. 3TOT BaxHbIH
BOMPOC MHOIO YyXe noApoOHO pa3o6paH B II. 4.

9. —MexaHUUECKHE [BUXKEHUA B KOCMHUECKHX
Tenax. [lepemelene ¥ neperpynnvpoBKa 3JIeMEHTOB NPOUCXOASAT
B KOCMMYECKHMX Tenax MO BIUgHWEM pa3/MYyHOro poja MexaHuye-
CKMX MpOLEecCOB U3MEeHeHus o6bema, 06pa30BaHusl CKlajoK, reO0CHH-
KAnHaneid, ropHelX XpeOTOB, M3QCTATHYECKMX nepeMelljeHuid 11eJbiX
MAaTEePUKOB, BYJKAHHYECKUX wu3BepxeHud # T. m. [lpu BCex 3THUX
MEXaHMYeCKHX M TeOJIOTHUeCKUMX mpoueccax MAET mnepemelleHue
3NEMEHTOB, U3yyaemoe [nd 3IeMIu COBpPeMEHHOI [EQXHMUE. |
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10. — luddepenunayuss marmbo (87). Tlepemewiexue
¥ Murpauusi 3JIEMEHTOB SIBJISIIOTCA B pe3yjbTaTe IIPOLECCOB 3aCTH-
BaHMUS pacnjaBi€HHHX MacC ¥ MM CONYTCTBYWIWHUX SABACHUH JIMKBa-
UMM ¥ gupdepeHUHaALUM mMarmMel. $ jajieKk OT 3ajauv CKOJIbKQ-HU-
6yab MoApoOHO KacaThbCs 3TOW OONbLIOH 06nacTH HBHEHHﬁjHB}I-
YyaeMblX COBPEMEHHOI0 MNEeTpPOJOTHelo. N

11.— Pa3jxeneHue No arrperaTHoOMY COCTOSHHUI.
Paspenenue no ¢asam: kuAKOH, TBepHaOi, raz006pa3Hoii ¥ ompeje-
JIeHHOe - pacnpepeneHde 3THUX a3 8 NPOCTPAHCTBE MOJ BIUSHUEM
CUJIN TAXECTH MPEACTaBsiIOT OrPOMHOM BaXXHOCTHU Npouece, UAYLLIWM
C GONbILUOKD O4YEeBUAHOCTLIO HAa TeX TeNaX, B KOTOPHIX HrpaeT poOlib
Hbl0TOHOBCKOE TpUTsiKeHne (Hamp.'Ha 3emie). DTOMY pa3fie/IeHHIO
$a3 B nepBUYHbIX QOpPMax MH 00si3aHbl COBPEMEHHBIM CTPOEHWEM
3eMJIK ¥ BEPOATHO JAPYTMX MuaHeT. TPyAHOW pa3fleIMMOCThI0 3TUX
$a3z B 1nojie Q4yeHb CNab0ro MUPOBOTO TATOTEHUS MOXHO OOBSICHATH
mo mHeHnio V. M. Goldschmidt’a o6pa3oBanue HeKOTOPHIX
METeOpUTOB (MalIacuTOB, CM. npuMm. 41).

12. — PacTBOopb ¥ rasoBne cTpy#u (88). [lepemeiienne
PacTBOPOB M Ta30BbHX CTPY#H, 3aKOHH WX WUCTEUYEHUS SBIAIOTCH
HENOCPEACTBEHHbBIM DE3YJIbTATOM JABYX Cujl: CHIbl MUPOBOIO TSHIO-
TEHUsT W CHI MOJEKYAAPHOro ABHMXeHUA. BecCh ra3oBbiifi 0o6MeH 3eM-
HOM KOpBI, Ira3oBbid 0OMeH aTmocdeps ¢ KOCMOCOM, HaAKOHeL[, BHIHOC
U3 HEeBeJOMbIX TNYyOWH ra3000pa3HbIX CTPYi SBASIOTCA [PUMEPAMU
TeNnypuyecKux TMpOUecCOB, CBA3aHHBIX C MurpaLuei 31eMEHTOB
B ra3006pa3HoM, AUPPY3HOM MM PACTBOPDEHHOM BHIE.

13. — OpraHuYeCKHH MUD M AedTeNIbHOCTbL Yeno-
Beka (89). [lepemelieHue 31eMEeHTOB B 3HAYUTENbHHX Mac-
iiTa6ax NPOU3BOAMTCH KMBBIM BEUIECTBOM U XO3SHCTBEHHOW Jesi-
TeNbHOCTbIO YenoBeka. B. BepHaackuii npugaetr Xxusomy Bselle-
CTBY OrpOMHOE€ 3HauyeHHe B IIpoLeccaxX MurpalMy | neperpynmiu-
POBKM XHMHUUYECKUX BJIEMEHTOB W NHTAETCS BHPA3HTh KOJIMYECTBEHHO
pOJib XWBOH CpeAbl B TeX UMKIMYECKMX mpoueccax, KOM YCTaHa-
BJIMBAIOTCA Ha 3€MHOM NOBEPXHOCTH AN BecbMa MHOTHMX 3JIeMeH-
TapHHX Tell.

[locTerneHHO TeoXUMHYECKMM GaKTOPOM [enaeTcs W YesloBeK,
XO3AMCTBEHHAA SKCIIOATAllMs KOTOPbHIM NpPUPOAHBIX TEJ BH3HBAET
MOLIHYI0O INepPerpynupoBKY HEKOTOPbX 3JeMEHTOB, COW3MEPUMYIO
C npoueccamu MNpUPOSHHIMH,
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§ 58. TakuM 06pa30M, Ha OCHOBAHMUM PACCMOTPEHHBIX TJaBHEH-
KX $SBAEHUWM MNepepacnpeneneHnss XuUMHUYeCKHX 3JIEMEHTOB B KOC-
MOcCe, Mbl NMPUXOAMM K CAelyUMM BbiBOAAM :

1. CoBpemeHHoe pacnpefesieHde 3JIEMEHTOB B KOCMOCE SBASETCS
ML BpeMeHHO a30l0 TMNOCTOSHHOrO CAOXHOrO KOCMWYECKOro
npouecca nepepacnpeicyiieHus BellecTBa.

2. lMepepacnpegeneHe 3sHEMEHTOB WAET KaK B NEepBUUYHBIX CTa-
AMAX 3apOXIeHHS M CO3UAAHHs KOCMMYECKMX Tell, Tak 4 BO BCEH
UX NajibHelmen UCTOPHM. ‘

3. 'naBHOIO CHNOI0, ONpEAENIiEl0 pacnpejeNieHue 3JeMeHTOB
B MMPOBOM MNPOCTPAHCTBE, ABISIETCSE MUPOBOE TATOTEHUE, 0GYCIIOBIU-
BAlOllee pacHpeiefieHne 3JEMEHTOB N0 aTOMHHM BecaM (yAeibHbM
o0beMaM) U pacnpefengiolliee XUMUYECKOe BELleCTBO KakK B OJHO-
¢a3Hoif, TaKk 0Co6eHHO B NByx®a3Hoi u TpexdaszHol cucreme.

4. Bropow cCuiol0 KOCMUYECKOr0 r[iepeMelllenuss 3J1eMeHTOB
AIBJIETCS1 CBETOBOE AaBneHue, NpoTUBOAEeHCTBYIOLee HbIOTOHOBCKHUM
CUJaM.

5. Tperbew CUNOIO, €ille MaJ0 M3YYEHHOK C HMHTepecyrile
HAC TOUYKW 3peHusi, SBIAIOTCS H3Jy4YeHUWe B 3BJIeKTPUUECKOM IoJe
M M3NyyeHHe pacnafalolluXcsl PaAiMOAKTHMBHLIX BELLECTB.

6. YeTBepTOIO OCHOBHOIO CHJIOIO SIBISIIOTCH CUJBLI MOJIEKYJIAPHOTO
TEnja0Boro jasuxenus (BpOyHOBCKOE ABMXEHME), OOYCIOBJIMBAIOLIHE
paccesiHue 31E€MEHTOB B MUDO3[aHuu, siBjieHust AMPPy3uu u pasany-
Hbie sIBJIeHUs, CBSI3aHHHE C MPEeOfONeHUEeM MUPOBOr0O TSATOTEHUS.

7. Tlatoit cuoil SIBASIOTCS Te YACTO XWMUYECKME CHJIB, KOTO-
pHié CBs3aHbl C BHELIHMMM BaJIEHTHHIMM 3JEKTPOHAMU M KOTOpbE
WrpalOT CTOJb OGONbIIYIO pONb B XUMMUYECKUX COYETaHUsX; B
KOCMUYECKUX ABJIEHUAX IepepacnpefieieHUss OHM MIpaloT CpaBHU-
TeJIbHO MEHLHIYIO, HO BCe-Xe eLleé He [O3HAHHYI0O pPOjb, M TOJbKO
B YCJIOBMSIX NMPOLECCOB, CXOAHHX C TEMNYypUueCKUMH, NpuoGpeTarT
60Jibll1I0e 3HAYEHUE.

8. Ha oCHOBaHUM 3TUX [ATH OCHOBHLIX MMPOBBLIX CHJI NPOUCXO-
HAT MHOropa3ivyHble TPpOLecch MUrPAUM XMMMYECKHUX SAeMeHTOB
KaK KOCMMWYECKOrO, TaK M TreojorMuYecKoro uiu GuanKoxXumuyeckoro
XapakTepa. J

9. HecomMHEHHO, YTO B OCHOBE BC€X 3THUX SIBJIEHMI NieaT UHTpa-
aTOMHble CHJIH @TOMa, KaK 3JIeKTPOMAarHUTHOW MUKpPOMIaHeTapHOM
CHCTEMB.
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10. B ucTopumn 3emiu, MH CKJIOHHH AYMAaTb, 4TO B KOCMUYECKYIO
cTaguic 3apOXAEHUA IJIAHETHOM CUCTEeMHl r1aBHasi POJb B Nepepac-
npejeneHuy 3JE€MEHTOB NpKHaMIEeXKana COOTHOWEHNI0 HbI0TOHOBCKHUX
cHI U CuJl CBETOBOTO AABJIEHMS, B INIAHETAPHYIO — MMPOBOI'O TAr0-
Teuus ¥ (QPU3MKOXMMHUYECKOro pacnpepeneHusi $as, B reosioruue-
CKYI0 — F€0OXUMHUYECKUM PaKTOPaM PU3MKOXMMUUECKOTO PaBHOBECHS.

11. 3eMHass Kopa IIPH COBPEMEHHHX TreOJOTHYECKUX U KOCMHU-
qeCKHX VCIOBUSX W3MEHSIETCHd B CBOeM COCTaBe, MOJyuasl U3 KOc-
moca Fe, Mg, S, Ni u otnaBas emy H u moxeT 6uTb He, a u3
ray6uH o6oramascek N, H, moxer 6ute C u O, u B CBOIO Ouepefb
fiepeMenias B ryiyOUHbl CBOM TAXenbie aTombl. O6ui 6anaHc o6meHa
3eMHOH KOpH elleé He MOXeT ObiTh BbiBeAEH.




XIl. OcHoBHbIe nPOGAEMBl KOCMHYECKOH XMMMHH.

«Emje He HacTano Bpems NS
BbIBOJOB B KOCMOTOHHH».

Jeams. 1919 r.

§ 59. B npeabiaylminx rnaBax Mbl NMOCNENOBATENILHO PacCMOTpeu
BeChb DaKTMUECKHIi MaTepual, KaCalOLMiiCI XMMMUK 3eMIM U KOCMU-
yeckux Ten. Mbl ::Tapanuch'ﬂcmny OCTaBaTbCA B 00JlaCTM (PaKTOB
M HaGMIONEHUW W TINATEJbHO OTAENSNU OT CaMHUX SBJIEHMH Te 00b-
SICHeHUS] WM THUIIOTEe3bl, KOTOPHE YacTo I'peaT NPOTUB HAGHIOAECHHUIA
MU SBJISIIOTCA TOJABKO UX BO3MOXHBIM CleacTBueM. B HacTosilei
r7iaBe Mbl NOINBITAEMCS MOWTU HECKOJAbKO Aajblllé B pacCMOTpPEHHWH
3TOr0 BOINpPOCAa M BbIWTH 3a HENOCPEACTBEHHble paMKKM HawMx Qak-
“TUYECKUX NaHHHX. _

Bo-nmepBH X, MH AafuM OOWIYI0 CBOAKY HAWMX CBeJEHUI IO
XHUMUKU KOCMoca.

Bo-BTODpDbH X, HAMETUM T€ SIBJIEHHS, KOTOPblE BHIXOAAT M3 rpa-
HUL HAMEYEHHOM CXeMbl XUMHHU KOCMOCA.

B Tperbux, Aagum 0030p CYUIECTBYIOUIMX KOCMOTOHMYECKUX
BO33peHUH Ha NIPUPOAY XUMHM KOCMOCA.

M, HakoHel, B 4eTBEPTH X, [ONHTAEMCA HAMETHUTb CXeMy
pelleHUss OCHOBHBHIX MpPOOGJEM KOCMMYECKOW XUMUM.

§ 60. Ha npunaraemoii Ha ctp. 128 —129 Tabnulle Mbl MOMeL[aem
CBOJKY HAWHUX CBEAEHHH MO XUMHU KOCMHUYECKHUX TeJ, C HeGOob-
UMY NIPMMEYAHUSIMHU, HEOOXOOUMBIMU JJIsi ee TTOHMMaHHS.

Mu BuaumM U3 TalOIMUbl, YTO B OOLIEM KOCMMWYECKHEe Tena
COCTaBJlIeHb U3 GJ:LH'HX.' M TeX Xe 3jJeMeHToB. Ka3as-
meecs paHbule o pabéor Cara pa3HooOpasue XMMUUECKOro COCTaBa
SIBUJIOCb OIIMOOYHLIM M HLBIHE 3aMEHsIeTCd HOBOIO CXemow. B o6uem
B KOCMOCE paclpOCTPaHEHbl OHK U TE-XKe aTOMbl, YTO U HA 3emiie,
3a HeMHOruMu ucCKmouyeHusmMu. OTHOCHUTENbHOe paclpoCcTpaHeHHe
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TABJIULA XLL Pacupene
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JeHHe JJeMEHTOB B KOCMoce.
JjleMEHTH 3 ena i i METED~J - EE_‘T_EC HHHE o= nha :
HEEE 2?::1:? HaHpgﬂm- TpE:ﬂa PHUTH (Elg“'{i‘ 3Be3AbI. Eg;{;‘:' [_f;n;t;:— Hﬁﬁ;
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;
.23 \' 1 ® . = B .
24 Cr . ® @ o | O ' | |
25 | Mn : . ° ° . e |
26 Fe | @ P ® ¢ | @ s | w3 |
27 % Co ¢« &+ « | & e ] o« ] _
28 : Ni | - | @ o © o | ‘l
29 Cu | ‘! I 3 O
38 Sr | | ¢ | o
56 - Ba E : | ®
Qi Kopohuii x
1 —2 | HeGyaui | . %
37 _—-92 Pag.onem., @ i ) TJ‘-I. Majo| e ? ||
: |

[Ipumesanus. XXupHo HaneyaTaHb 3JeMeHTbl, ATOMHHIH BEC KOTO-
pbiX KpaTHbil 4. B 3Ty ke rpynny oTHeCeH u Ni, X0T9 TOJbKO OAWH €ro
M30TON, U MPUTOM BTODOCTEMNEeHHbIH, MOAXOAMT MOA 3TO OMNpejeseHHe. |

“HepHbie Touku o6o3HavawT GONbUIee WIM MeHbilee 3HAYGHUE [AAHHOTO
9JIEMEHTA, MPUYEM B CBOMX MOJCYETAX A HMCXOAUA HE U3 BECOBHX COOTHOLUE-
HUH, 4 U3 oO0beMHBIX (M0 uucay aromos). [lpy 3TOM MHOW BBEJEHH IHIIb.
TPH rpajaunu:. OoNbWOH Kpyr, CpeAHHH M Touka. Tupe — o6o3HauyaeT MY
OTCYTCTBHE [JAHHOTO 3JIEMEHTa, MM KE BECbMa Masoe COjepXaHHe.

W3 xapakTepa METOAMKHM ACTPOPHU3MKU BHITEKAET, YTO OTCYTCTBHE M-
HAW KaKoro-in60 3/1eMEHTA HE MOXET pacCMaTpMBaTbCs, KaK NpU3HAHUE OT-
CYTCTBHS AAHHOrO 3JIeMEHTApHOro Teja.

)y Ina connua cM. Tabauny XXXVII na crp. 95. ITomumo yKazaHHBX

BAXHL X 3JIEMEHTOB HA/l0 eule OTMETUTb 3a npegenamm Tabauus: Y, Zr,
Nb? MD’ Pdl TR-

2) [l KoMeT yYBEIHUEHHBI 3HAUYEK BOJOPOAA OTHOCHTCH HE K UHCTOMY
IJIEMEHTY, KOTOPHIA B KOMETAaX CTOUT MO BONPOCOM, a K ero coeguHerusm ¢ C.

9



13(}_ -

STUX aTOMOB Ha KOCMHMYECKHMX TeEJaX OTBEYaeT B o6uieM Teypu-
yecKOMy, U Mbl B NpaBe AyMaTb, 4YTO 28 nepBuiX 3nemMeHToB MeH-
AeNeeBCKOW CUCTEMbl B OOCLIEM SIBJIAIOTCSI BMeCTE C TeM M HauGonee
pacrnpoCTpaHEHHBIMU THNAMM aATOMOB B Mupo3aaHuu. W cpemu Hux
CaMblM¥ OCHOBHBIMM, NOMHMO ABYX — BOROpPOAA W Treausi, U3 KOTO-
pbiX, MOBUAMMOMY, CO3AA€TCs BCS NOCTPONKA, — ABISIOTCA DIEMEHTHI
MexIy 12 u 26 HOMEepamMu M, B YaCTHOCTM, JIEMEHTH C ATOMHbIMR
BE€CaMM YETHbIMM MW KpaTHhiMu 4. KOHEYHO, B 3aBUCUMOCTHU OT MNpe-
o61afannsi TeX WIM MHBX Puanueckux uau GU3NKO-XHMMHYECKUX
NMPUYUH BO3MOXKHO Ha TOM MIM HMHOM KOCMHYECKOM Tejle OTCYyT-
CTBME OfHMX U HeOoObyaliHOe mnpeol6yajaHue APYrUX 3JIEMEHTAPHbIX
aToMoB. HO BOOOLWIE CHJIbI pacceMBaHUSI W CHIIbI TIPUTSXKEHUS, CUIIH
HbloToHOBCKMe, JleGeneBckue, MOJEKYNspHbie M Ap., B3aUMHO Mpe-
OfoneBas Apyr Apyra, BLIp2aBHUBAIOT XUMUUYECKHK COCTAB MHPO3AaHus.
HeT HMKakuxX NpHW3HAKOB CUMTaTb XMMH4YECKOe PaBHOBECHE U COBpe-
MEHHOe pacnpefejieHie 3JeME@HTOB B KOCMOCe CTalMOHAPHBIM; Ha-
06G0pOT, BCE FOBOPUT 32 TO, YTO XUMUUYECKHE 3JI€MEHThl Iepeme-
LialTCca, NeperpynnMpoBHIBaIOTCS, MO ONpefgeJeHHbIM 3aKOHaM coue-
TasiCb B XUMUYECKHUE COelJMHEHMS U BHOBb paclafasich. JBOJIOLMOHHBI]
XO[ pPa3BUTHUS KOCMMYECKMX TeNl M CyfabOa CBA3aHHbIX C HMMHU 3Je-
MEHTOB, 110 BCEi BepOATHOCTH, INOAOOHO Mpolieccam 3eMHbIM, 3aMbi-
KaeTCs B npoueccet Gojiee miM MeHee UMKIMYecKue, WM, BepHee
TOBOPSi, B NpOLECCH BUAA CNMpanw.

B npotuBonosioxHocTs ugesm JlokaivWepa u Mopo3 oBa
MB B H3y4eHUM OOLMX PAKTOB 10 KOCMMYECKOH XUMWUM He BUAUM
HEernoCpeACTBEeHHBX RaHHLIX, FOBOPAWIMX 3a 3BOJIOLMUIO 3JIEMEHTOB,
3a pacnajg ux sapa M coeiuHeHue B HOBbIE aTOMHBE eauHuubl. [lo-
MUMO MOILUHBIX fABJIEHUA WOHU3AUUM, Mbl OOBEKTUBHO HE 3HAEM HM-
KaKUX 60Jiee Cepbe3HbiX MOTpsCeHUH XMMUUYECKUX 3JIEMEHTOB, B UX
SAPO KaX e TCs HEU3MEHHbIM.

W BCce e C 3TUMMW MNpeACTaBlEHUIMM JIOCTOSHCTBA 3JIEMEHTOB
HEe MUPUTCHA COBpeMeHHass HayuyHasi MBICJIb, W B BbLIENIPUBEAEHHLIX
BHBOAAX TOJMLKO YTO HAMEUYEHHHX CTPOK OHA XOueT BHIETb JHlIb
nepBoe rpy6oe npuGaM¥KeHne, 3a KOTOPHM KpOIOTCS YCKOIb3awllue
OT Hac mpouecco TpaHcmyTtauuu., Cambie KpynHble YMbl HALIEro Bpe-
MeHu — AppeHuUyC, [leppenw u HepHcCT noYTH OQHOBPEMEHHO
CTAHOBATCS HA MOYBY 3TUX COMHEHMit, W OeCClOPHO OTAeNbHbIe
. 9IBJIEHUs JaloT MM OCHOBaHHWE [Jig 3TUX MJAEH.
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Huxe 4 paccMOTPIO MNOAPOOGHEE Te ABJEeHMS OKpYXKaloilleii Hac
NpUPOAB, KOTOpPHI€ TOBOPAT 3a OCONbUWIYIO CJN0XHOCTbL XMMMHYye-
CKOro mnpouecca, 4eM Ta, KOTOpOe Ohja M3J0XEHA Bhille. ITO
GynyT: |

1. PacnpocTpaHeHue B 3€MHOII KOpe NpouecCOB €CTEeCTBEHHOro
pajHOaKTHUBHOIQ pacrnaja ¥ BEepOSITHOCTb M€HEeTUYECKOW CBA3W MEXIY
BCEMM 3JIeMEHTaAMMU.

2. VckyccTBeHHOE pacllienieHue 3JeMEeHTOB a-JyyaMu.

3. MHorooGpasue pas3fvyHbIX WU3JyuyeHUik B CHJIbHO pa3peXKEeH-
HOM MHpPOBOM IIPOCTPAHCTBE.

4. Haxoxpaenue Ha KOCMHYECKMX Telnax JMHUUA HEU3BECTHBIX
3JIEMEHTOB, U NPUTOM BeCbMa paCNpOCTpPaHEHHHX, HEOyJIus U KO-
pOHUS, |

5. HeBO3MOXHOCTL OODBACHUTL TEMJIO COJHUA ¥ 3Be3x 6e3 Mnpu-
HATUSA TIPOLIECCOB BLIIGNIEHUS BHYTPMATOMHOW 3SHEPrun.

L

§ 61. PagmoaKTUBHOCTb 3€MJU M KOCMUYECKUX
Ten (90). |

JIO OTKpbITHS pagMOaKTHUBHOCTHU HAa 3€MJIE€ Mbl HE MMEJIM HMUKa-
KX npsmMblXx $akKToB, KOTOPHE roOBOpMIM Obi O BO3MOXHOCTU mnepe-
X04a OJHMX 3JEMEHTOB.B Apyrue: Obiu N0 3TOMY MOBOAY TEOpHH,
rUMOTE3bl, CTPOUIIUCL Liejbie CTPOWMHBIE CXE€Mbl, HO TOYHOE€ 3HaHue
C MOJHBIM OCHOBaHWEM OTBEPraj0 3TU CX€Mbl. A MeXAYy TeM OTKpH-
THe Kiopu-CKN1aRO0OBCKOIi HEOXHAAHHO COBEPIIEHHO W3MEHMJIO
BCe HalM MpeacTaBleHuss O TPaHCMYTaUWU 3JIeMEHTOB U 00 UCTOY-
HUKAaX 3Hepruy Ha 3emie. . |

Henb3st B 3TUX CyaAb6aX HAYy4yHOW MBICJM HE BUAETb aHaJI0TUM
C TEM, YTO Mb OTMETWUIU Bbiue B npeabiaywem § 60. U ceiuac,
N0 OTHOLWEHUID K KOCMHUYECKOW XMMUM TOUYHLIE QaKThl HE JalOT HaM
HUKAKOr0 MaTtepuana Ajs CYyxAeHUss O NpeBpaileHUAX 3JE€MEeHTORB
B KOCMMYECKMX TeNaxX, HO BCE X€ B TaKOil OleHKe MWPO3AaHus Mb
CKJIOHHH BMACTDL JiMlIb BpEeMEHHbIW 3Tan MO3HaHWst TNPUPOAbI, OAHO
JMWb rpy6oe npuGIMMKeHne K MO3HAHMI0 UCTHHHHIX NPOLECCOB.

PagnoakTHBHbie BeljecTBa paclipOCTpaHeHbl B 3¢€MHOHM Kope, XOTs
M B OTHOCUTEJIbHO HUUYTOXHBIX KOJMYecTBaX, HO MX OOLUMHA OanaHc
B JKOHOMMKE KOpbl BeCbMa 3HAUYWUTENieH, Onarofaps MOCTOSHHOMY
BbIIEJIEHUI0O BHYTpPUATOMHON 3Hepruu B Buje usnyyenuit. Ceiivac
‘MH 3HaeM, YTO paaMOaKTHUBHbLIE 3JIEMEHTH MO0 NMPEeUMYLLEeCTBY CBs-

O#
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3aHbl C KUCIbIMW TPAHUTHBIMU NIOPOAAMHM, 3ajleraloliuuM B BEPXHUX
YacTaX 3€MHOW KOpH, M YMEHbLAWTCH C TJIYOUHOW. Y3e ylbTpa-
OCHOBHblE HOpOAbl Comep)<aT B CpejHeM B 6 pa3 MeHblle pagus,
yeM KUCIble TpaHuTH, a elle rayoxke, Ha OCHOBAaHMM HEKOTODHIX
TePMUYECKUX BBIYMCIIEHUH, MBI AOJ/KHB AYMaTb, YTO KOJMYECTBO
panusi nmagaet A0 HyJaA. Takum o0oO6pa3omM COBOKYMHOCTb BCEX Ha-
GiiofeHuid 3acTaBaseT AyMaThb, YTO PacCpOCTPaHEHWe pagnoaKkTus-
HbIX 3JIEMEHTOB OrpaHuuuBaeTcs Juib 30 — 70 KJIM. MOBEPXHOCTHOI
MJAeHKH, a IJlaHeTe3umajbHasg Teopuss TNbTaeTcd OO0BIACHUTL 3TO
ABJIEHUE C TOYKM 3PEHUs BHIHOCA HA MOBEPXHOCTb M3 riyOMH JIE€rko-
MJI2aBKUX W Haubonee OOraThiX pajuem yvacTeu.
- OvyeHb Man0 AAaHHLIX UMEEM Mbl O PACNpOCTpaHeHUu paaguoaKTHuB-
HbIX 3JIEMEHTOB Ha KOcMMWYeCcKuX Tenax. Mbl 3Haem TOJbKO, U 3TO
TOYHO YCTaHOBJEHHbI# $aKT, UTO CpefHsss pPagMOaKTUBHOCTb Ka-
MEHHbIX METEOPUTOB paBHAETCA JIMMb !{4 3EMHBIX NOPOA, U 4TO
PagMOaKTUBHOCTL METalMU4YeCKUX MEeTeOpUTOB TMpPaKTUYECKM pasHa
HYJTIO,

M3 apyrmx KOCMMYECKHMX TeJ Mbl 3HAEeM TOJIbKO KO- 4YTO Ha-
CYeT COJIHUA: ypaH Ha HEeM BeCbMa COMHMWTENEH, a IMHUK pajust co-
BEPLIEHHO HEM3BECTHbI, XOTA TaK 4aCTO WMMEHHO K HeMy Mnpule-
raam s 06bsiCHEHUs coJiHewyHoro Ttemna. [IpeanosoxkeH Obil paguii
H4 OAHOW U3 3Be3f.

N3 anemeHTapHbIX TeJ, C KOTOPbIMU CBSi3aH paAMOaKTHUBHBLIN pac-
naj, OAMH YCTOWYMBHIM ra3 rejuii gBasgeTCs AeMCTBHTEJIbHO OfHUM
M3 BaXHEWLIMX DIEMEHTOB MHUPO3jJaHus, Kak Obl KOCBEHHO OTMeyas
OrpOMHBIE HaAKOMJIEeHUsI KOHEYHOro NpoayKTa ‘pacnaza paguoaKTuB-
HbiX BewlecTs. [enuit HapaBHe ¢ BOAOPOAOM OTCYTCTBYET JMlIb
B MalneHbKMX KOCMUYECKUX Tenax, rge Cuibl HpITOHOBCKOTO MNpH-
TSAXEHUsT He MOrYT yaepxaTb erc ObHCTPO ABMralpuikecs  mone-
KyJibl. HO B KpynHbHIX KOCMWYecKuX Tenax ¢ OO0JbuIow I'a30BOI0
O0OJIOYKOIO TeJIMii BClOfy NPHCYTCTBYET, M JIMHUM €ro TOBOPAT 00
QrpOMHOM KOCMMUYECKQW ponu, KOTOPYKD HUrpaet 3TOT ra3 B MUPO-
3 aHUN.

AHanu3 TennypuyeckMx IpOLIECCOB HE MO3BOJSET HaM AyMaTb
O TOM, YTO sBJIeHUE paAJMOAKTHBHOCTH SBJIIETCH 4Y€M TO MUCKIIIOYU-
TeJIbHbiM, CBSI3aHHLIM TONbKO C 3emyen. HeT HMKAKMX HOaHHBIX ay-
‘MaTh, YTO MPOLECCH NEe3MHTErpaLuy TAXEIHX aTOMOB HE WAYT M He
MOTFYT UTTH Ha Tenax KOCMHYECKHX.
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CoBeplIeHHO 0COOYI0 Tpynny sBjeHuidl, CBA3aHHBIX YACTUYHO
¢ PajnOaKTHBHbBIM pacnaaom, NPeacTaBlsdiOT Pa3HOroO poaa W3-
Ay4YeHHus, npupoaa KOTOPHIX eille He H3yyeHa, HO 4acTb KOTO-
PHX HECOMHEHHO MMeeT KOCMMYecKoe npoucxoxaeHue. Ocraercs
3arajjoyHbiM  HU3JIyYyeHue BLICOKUX CJ0eB aTMocdhepbl, OCOGEHHO
Ha BHCOTAX B 4 — 9000 metpos. Euie MeHee SICHO MPOUCXOXAEHUE,
TaK Ha3bBAEMOTrQ, [ €CCOBCKOro WU3aydeHus — OYE€Hb XKEeCTKUX PeHT-
reHOBCKUX Jiyyed Haiuiero Mieynoro nyTtu. [Ipupoaa u 3Tux - ny-
ye octaeTcs 3arajjoyHol. HepucT (1921 1.) CoBepuieHHO npa-
BUABHO OTMEYaeT, YTO MUPO3AaHWe NOMKHO ObiTb HAMOMHEHO Pag-
HbIMU TUMAMW WU3JIYYeHHUd, U 4TO OfHa U3 OlukKamwux 3anay acTpo-
GU3UKKM U3YUUTbh UX TpUpony.

K 3TuM Xxe, yaCTbl0 COBEpLIEHHO TUMOTETHYECKUM, UBNYYEHUIM
npuderaet U [leppeH B ceoell 3HameHUTON cTaThe «Matiere et
Lumiére». OH CYMTaET, YTO paguOAKTMBHLIW pachang BbI3BaH TIJy-
OMHHBIM W3JIYYE€HUEM YJIbTpa-UKC-NTYUeit, CUia KOTOpbIX HU3MEHSIeTCH
‘¢ paccrosiHueM. OTCIONa W CKOpPOCTb pacnaga [ns Hero 3aBMCUT
OT YJAbTpa-uKC-1yyei ¥ OyaeT pa3/iMyHO Ha PAa3lMYHBIX CBeTHJaX.
Ha conHue OHa OYeHb BelMKa, M NMPaKTHYeCKM TaMm pachmag MAeT
' OY€Hb OHICTPO, B XOJIOAHBIX MEKIINAHETHBIX NPOCTPAHCTBAX CKOPOCTD
pacnaja 0Av3Ka K HYJI0. 15 Hero siBieHWs Paguo0aKTUBHOCTU 3HJO-
TEPMHYHbI, CBSI3aHbI C OIpPOMHBIM MMOIIOL{EHHUEM ellleé HEeCXBayeH-
HHX Jyyeid. BnpoueM, ¥ DiiHUWITe HH CUMTAET, YTO CKOPOCThb pac-
najga 3aBUCUT OT MOJsI TSAFOTEHMsl, HO TNOPSIOK 3aBUCHMMOCTHM CO-
BEepLIeHHO WHOMW, 4eM no B3rasaam [leppeHa.

§ 62. PaguOaKTUBHOCTDL, KakKk obuee CBOWCTBO
MmaTepuu (91). ,

Takum 06pa3om PakTuyeckue HaGMoAeHUs He TO3BONSIOT UCKITIO-
YaTbh pajMOaKTUBHBIA pacnaj U3 MUPOBHIX KOCMMYECKUX NPOLECCOB;
K TeéM X€ RaHHBM TMpPUBOAAT M TEOpeTUUYeCKHH .aHalu3 sBJIEHUH
pPagu0aKTHUBHOCTH, M MNpOLUeCcCh WCKYCCTBEHHOrO pacillelieHus oaJjie-
MEHTOB.

XoTsi TONbKO 10 MOpsigKOBHIX HOMEPOB MEPUOAUYECKOI CUCTEMBL
B ee KoHue (81 —92) u 2 B navane (19 u 37) 3aHaThl paguOaKTuB-
HbIMW CaMOCTOSTENbHO PACWENISIOILUMUCA 3JIEMEHTapPHLIMUM aTOMaMH,
TEM He MeHee uaeda O TOM, YTO gBAeHWUs pacnaja npeacTaBAsioTCA
- 00lIMM CBOUCTBOM MaTepuu, SBnseTcs OCLIeNnPU3HAHHONW BCEMM XH-
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 MUYECKMMM aBTOPUTETAMMU. 3a 3TO TOBOPUT M aHANOTUS B M30TO-
NUM, HeCOMHEHHOE€ CXOACTBO ATOMUCTHUYECKOrO CTPOEHHUS BCEX 4Jie-
HOB MEPUOAMYECKOW CHUCTEMH, LeJbieé YHCIa AaTOMHBIX BECOB YMCTHIX
3JIEMEHTOB, HaKOHel pacuemiedue 6onee JerKkuxX HeYeTHBX aro-
MOB — BCeé ONpefeNeHHO YKa3biBaeT, 4YTO BCE aTOMbl NOCTPOEHH
M3 MEpBMUYHOI MaTepud Tuna BOAOPORA, U YTO, TAKMM 00pa3OM, Iie-
PUOAMUYHOCTL CBOWMCTB M BCH XMMUUECKass M pu3nueckKas XapakTe-
PUCTUKA aTOMOB €CTbh 3aKOHOMEpPHbIM 001K npouecc. Mu He 3Haem,
ABJIKIOTCA NI HEPagMOaKTHBHBIE 3JIEMEHTH aKTHUBHBIMM, HO C TaKOW
NROAO/KUTENLHOCTBIO CYWEeCTBOBAHUS, YTO MX pacnaj OKa3hiBaeTCH
HaMM He3aMeyeHHBIM, MOXeT ObiTb CBJ3aHHLIM C U3NYyUYEHUSAMM,
HE CXBaTbhiBae€MbiMi Hatumu npubopamu (tak Hoffmann (1920 r.)
nymaetr o pacnajge Cu). MoxeT ObiTb npu HaGMoJaeMblX HAMU YCJIO-
BUAX 3TOT pacnaj COBEpLIEHHO He UAEeT, IIpU OTCYTCTBUM KaKOrO -
60 BO3OYAMTENsl TUNA TeX YJIbTpa-uKc-nydeid, KoTopuimu [leppeH
O0BACHAET IpPOLECCH paAMOaKTUBHOrO pacnaja Ha 3emjie u B KOC-
MUUYECKHUX Tenax.

3pecb Mbl BCE elule HAXOAMMCA B COBEPIUEHHOM HeBeNeHUU, HO
3TO He MeliaeT Ham MNPEeACTaBJATb IeHEeTUYECKYIO CBs3b BCEW MeH-

aeneeBCKOW TaOJULHL.
HeT HUMKakoro COMHeHuss B TOM, YTO 3Ta uAes B 3HAUYUTEJILHOM

CTeneHu MOAKperieHa onuiTamu pas3noxeHus Pézepdopna. Mu
He OyjeM KacaThCd UX XapakTepa, HO OTMeTUM, YTO 3TO paclier-
NIeHUe BLI3BIBAGTCH a-JyyaMy, ¥ €My OKa3ajuCb I1OABEPXKEeHHbIMH
VWb HeYyeTHble 3nemMeHTH 5, 7, 9, 11, 13, 15 (B, N, F, Na, Al
P 1) (92).

ITH HEYEeTHHE 3JIEMEHTH B YCJIOBHMSIX OMNbTA 0Ka3aducb MeHee
YCTOWYMBBIMM.

fiBneHus paguOaKTHBHOCTM HaM BOOOLIe noKasain, 4To OO0Jib-
IIeI0 YCTOMYMBOCTbIO 00JafjaloT aTOMbl YETHblE U B YACTHOCTH TE,
KOM TMOCTPOeHB M3 renueBbiX TIpynmn, M uTo corjacHo Pé3ep-
GOpPAY «aApo reauss o6nafgaeT BecbMa IIPOYHONM KOHPUTYpauUUeEH,
KOTOpasa BBIAEPXKMUBAET UWHTEHCHBHBIE BO3MYUIEHUs,  BO3HHUKAKOLIKE
npy ero BbiOpAchiBAHMM W3 PAAMOAKTUBHOrO aTomMa, ¥ YTO OHO SB-
JIeTCH OJHOI0 M3 eQuHUL, U3 KOTOPbHX MOXeT ObiTh IOCTPOEHO

1) Hanuuue B 38MNe 2 - U3AYYEHH Boi3biBAeT aHaJOTHYHBIM pacnafg
B 3eMHbIX mpoLeccax (Cm. asopuku—<«halos») u puigenenne CBoOOJHBIX BOJO-
poadbix sigep (94). '
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OCOALWKUHCTBO atomoB». Eule Sommerfeld orMeTun, 4yto ocoben-
Haslt YCTOWYMBOCTHL siipa rejus MoxeT ObTh O0bCHEHA TEeM, YTO Npu
coeavHeHuu 4 BOAOPOAOB I0OJiyyaeTcs macca smecto 4,032 — 3,997:
3a CYeT NOoTepu MacCol NPOUCXOAUT BbIACJIEHUE 3SHEPTUH.

YcTOHYMBOCTL 3JIeMeHTa B OOLUeM OIpeaeIseTcs TMpOoJ0IKU-
TENbHOCTbIO €r0 XW3HHU, a 3Ta NOCAefHAsS CBsi3aHa C €ro BHYTpPEH-
HUM CTPOEHUEM MW SBISAETCA Pe3yJbTAaTOM OMNpejeIeHHHX CKOpPOCTEeH
pacnaga (93). CkopocTh pacnajga npu¥ 3€MHbIX HAOMOAaeMBIX HaMM
YCNOBMAX NOCTOSHHA; HACKOJbKO OHA HeM3MEHHA U B KOCMHUYECKUX
yCNOBMAX, CKa3aTb TpyaHo, xo0Ta HepucT (1921 r.) nmoacuuth-
BaeT, 4TO [AJsl BiAMSHUSI Ha pacnag TpeOylTCa TeMnoepaTyphl
B 10'! abs., Torga Kak no A AAMHITOHY MakKCUMaJibHbie TeMmIe-
paTypnl 3Be3 nopsaka 10— 107 abs. 3emHbie JaBNE€HUs HE BAUSIOT
Ha CKOpPOCTb pacnaja B YCIOBUSX IKCNEPUMEHTa, HO 10 3 # H-
WTEeWHY rpaBUTalMOHHOE M0Jle A0JDKHO CHJIbHO BJMATL. [lo MHe-
HUIO M 0d ¢ e BuiOpachiBaHue 3JEKTPOHA U3 SIApa MOTAO Obl BHi3bl-
BaTbCsl PEHTreHOBCKUMM Jiyyamu C HanpsaxeHuem B 600000 BonbT.
[TeppeH WHMPOKO MeHSET CKOpPOCTb pacnajga B 3aBUCMMOCTH OT
WHTEHCUBHOCTH YyJibTpa-MKC-JIy4eu. '

Takum oGpa3omM, Ha OCHOBAHMM PAAMOAKTHUBHBLIX SIBJEHWUMN, Mbi
MOXEM MPUATH K CAEAYIOLIMM OCHOBHbBIM IMOJIOXKEHHUSM, IPUIONKEHNE
KOTOpPbIX K Npoueccam 3€MJM MU KOCMOCa 9HBJSIETCS OJHOI W3 Be-
auMyakiwux npo6jemM Halero BpeMeHM.

[ToBMAMMOMY, SIBJIeHUsT PAfMOAKTUBHOTO pacnaja NpeacTasisioTCs
O0IMMY SBJIEHUSIMH BCEX aTOMOB, NOCTPOEHHBX W3 OAHOr0 mep-
BUYHOro BeulecTBa B opme OoJsiee WIU MeHee YCTOWYMBBLIX TNaHe-
TapHBX cuctemM. Haunbonee yCTOHUYUBLIMYU, BePOSITHO, SIBASIOTCS aTOMB
YeTHbie U OCOOEHHO KpaTHbie 4, MNOCTPOEHHHEe W3 BeCbMa YCTOH=
YUBBIX reauesbix rpynn. [IpogOMXKUTENbHOCTb XH3HM OTHAENbHbBIX
3N1€MEHTApHbIX aTOMOB, BEPOSITHO, MOXET CIYXUTb MOKa3aTejeM
ycToiunBocTu. CKOpPOCTb pacnaja B ycCjlI0BUSX - 3eMjim ¥ na6Gopa-
TOPHOr0 3KCMEepUMeHTa MOCTOsHHA, HO B cBeTe uaek Illeppena
OHa M3MeHYMBA B PAa3HHX 4aCTAX MHUPO3JaHMS.
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§ 63. TennoBoH pexum KOCMOCA M 3BE3AHHBIX MMU-
pos (95). | |

HeoOwiyaliHO CI0XHYIO 3ajauyy npeacTaBiAseT BbiICHEHHWE Temjao-
BOrO pexxuma Kocmoca. CosepuieHHO npasuiibHO OTMeyaeT HepHc T,
YTO B €ro npyvpoiac u B INPp4aBHJIbHOM anMEHEHHH BIEK[]HGB TEPMO~-
AMHAMHUKU JIEXKUT pa3rajKka OCHOBHLIX npo6GiaemM Mupo3aaHus. Tem-
epaTYPHHIi peXUM KOCMOca ompefefisieT X0 XMMHYeCKUX peakuui
U QU3NYECKUX MpOUEeCCOB M 3TUM BLI3HBAET TO WIW WHOE nepe-
pacnpegeieHue XuMH4YeCcKux anemeHToB. Ceiiyac npuHATO AyMaThb,
yTO 0O0Jiblliasi YaCTb KOCMUUECKOro MnpoCTPaHCTBa 06jajaeT BeCcbMa
HU3KOI0 TeMMepaTypoio, GIM3K0W K a6CONMOTHOMY HYJO, NpHyeM
HepHCT gonyckaer, 4To COoxpaHeHue 3TOH HU3KOH TemIepaTypht
BhI3bIBAETCS YaCTUYHBIM MOIMIOLIeHUEM M3JyyaeMoro Tera,

C apyroii CTOpPOHbB HauBhICUIME TEMNEPATYPH, COTIaCHO MHEHMIO
JAAUHTITOHA, [OMKHH HaGAIOAATLCA B LEHTpaX CuUHe-OenbiX
3Be3[ M I0CTUlATb MUNNMOKOB rpafiycoB (10— 107 abs). HepHceT,
AppeHuyc, IrrepT U Apyrue COBeplUEHHO ONpeje/ieHHO NOoKa-
3ai4, YTO 3TH TemMnepaTyph He MOryT BIUSTb Ha CKOPOCTb pac-
naja M3BeCTHHIX HaM pafuMOaKTUBHBLIX BEILLECTB, U UTO AN U3Me-
HEHUS MPOACIKUTENIbHOCTU XU3HM 3JIeMEHTOB HEOOXOAMMBbl Temme-
patyps ao 101°— 1011 abs. KoHeyHO, 3TO He HCKJIKOuYaeT, yToO
Ipyrue BUAbl 3HEPruu, Hamnp., UaayyeHue WK MUPOBOE TATOTEHUE,
MOTYT BJMSITH Ha pacnap. I '

TennoBoli pPexUM KOCMUYECKMX TeN Jyullle BCEr0 W3yuYeH Ha
OfIHOM 4aCTHOM Cliy4yae, UMEIoLleM OrpOMHOE 3HauyeHue g 3eMian—
Ha cosHue. Ilig 3TOro CTtojb 6IM3KOro OT 3eMJM CBeTUJIa Mbl KMEEM
BeCbMa JIIOGOMBITHLIE TMOACYeTH, CBeieHHHE Yy [lyaHkape u
AppeHuyca.

[pu macce B 2.10% rpamma cojJiHeYHOe CBETUJIO €XKEroAaHo uany-
yaeT 4.10% rpammkanopuii Tenna. JAns OOGbICHEHUS 3TUX OrPOMHBIX
KOJIMYECTB TEIJIOBOW 3HEpruM NpUHUManuCchb pa3iuyHbie gnmesu:
cHauajia AymaJd 0 XMMHYeCKux ipoleccax OKWCI€HHs MM Cropa-
HUSI, O MacCOBOM najeHun MeTeoputoB (Meiie p), HaKOHeL, COracHo
MHeHWi0 [ enbMronabua, O HarpeBaHuuM npu cxathu. Bce 3TH
NpUYMHBl MOraM OW JaTh Tenna mMakcumym Ha 30 MHJIWOHOB JIET,
KaKoBas uudpa OTBEpraeTcs reosoramy, Kak CaMliKOM manas.

[locne oTkpbiTus paaus Pészepdpopa, Copam u Buabcon
BHABMHYAM MO0 O PaAMOaKTMBHbLIX Mpoueccax Ha COJiHUe, TaK KakK
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npu pacnape yparHa A0 CByHUA Ha 1 rpamM paaus BbIAEnaeTCa
2.000.0000 kanopmit. KoHeyHo, 3TH KONOCCaJbHHE KOIU4ECTBa
TEIa MOIIM OB MOKPHTb PACXON SHEPrMH CONHLUA, HO TOJBKO
B TOM cinyyae, ecnu OW paaus Ha coadule OvNO MHOro. Ecau paxe
3an0803puTh, YTO BCE COJHLE M3 ypaHa (a 3TO HE BEPHO), a paamii
HaXO0QUTCa C HUM B PaJWOAKTHMBHOM paBHOBeCUM, TO VYAajocb OH
NOKPLITL AMUIbL !/3 U3JyYyeHus !). _

AppeHuyc, Ha QOHE 3ITUX wuaell, BHIBUIAET CREfyoLLMe
HauGojlee BEpOATHbIE MCTOYHWUKM SHEPrMH M ero BLiBOAH TPUIO-
KWMbBI, OYE€BUJHO, KO BCSIKOH 3Be3QHOM CUCTEMe:

1.Yactb Tenna paercs Giaarogaps 06pa30BaHUIo 3K30TEPMUYECKUX
COCAMHEHMM UM pacnafy 3HAOTEPMUYECKUX ; UHAYE MOBOPS, HEOO bLAS
4aCTb DHEPTrUM CBA3aHa C HACTOALWKMMHU XHMHYECKUMM Mpouneccamy.

2. HYacTb Tenna, ¥ NPUTOM BecbMa 3HauMTesbHas, AOMKHA NO-
CTyNaTb IPU BOCCOEAUHEHUU MOHWM3UPOBAHHLIX AaTOMOB C 3JEKTpPO-
HaMmu. TakK Kak guccounayusi aToOMOB Uil 3Be3d M COJHUA HBHEe
f0Ka3aHa padoramu Cara u IQAUHTTOHA, TO HECOMHEHHO B 3TOM
‘npouecce Mbl MMEEeM MOIUHbIM MCTOYHUK Temja, KOTOpbH, IO pac-
yetam AppeHuyca, Npu NONyLleHWH TMOJHOI MOHM3aUWH aTOMOB
BCEro CONHLIA MOr Obl AaTh aHepruu Ang SO0 MuANUOHOB NET CBEUYEHMUS.

3. Tak kak BbilleyKa3aHHbie TMPUYMHb MOKPHIBAIOT, OUEBHIHO,
JYlb YacTb pacxXxoLia 3HEPruu M BCe XK€ B HeJ0CTAaTOUYHOHU CTeleHH,
yTOObl O6YCNOBUTHL CYWECTBOBaHUE CONHLUA He MmeHee 3.109 net. To,
OYEBUHO, HAI0 UCKAaTb APYrod MCTOYHMK (M NMPUTOM BO3OOHOBIsIE-
Mbiif) SHEeprum. ’

He pHCT TakOBHIM CYWTAET pacnag 6ojiee THAXKEIbX paauo-
aKTUBHBIX aTOMOB, YeM N 92, — npeanonoxexnue, KOTOPOE MOKHO
OCTaBUThL JIMlIb, KAK QOrafkKy, HO Henb3ss HW ONpOBEPrHyTb, HHA A0-
KasaTh, bonee onpenesieHHO BhICKa3biBalOTCH [leppeH, I AAUHTTOH
M AppeHMYyC, KOTOpbie TIaBHHH MCTOYHUK IHEPrud BUIAT B CUH-
Te3€ DJIeMEHTOB M B YACTHOCTM B KOHpeHcauuu H B aapa He.

B 3TOM npoLiecce OHU HAXOASAT IJIaBHEHIUUI BO3MOXKHBHA HCTOYHHUK
TEMIOBLIX MpOLECCOB CONHLA M 3BE3A, TOrja KaK BCe€ OCTajbHHE
IBNAIOTCS JIMILb ROMGJHUTENLHBIMMU, S

1) [TeppeH, B NPOTUROMONOKHOCTE ITHM MAESAM; CUMTAET PAJHUOAKTUB-
HH npouece SHAOTEPMUYECKHM, CBA3AHHLIM C OrPOMHBLIM NMOrJOUIEHHEM 3HEp-
MU YAbTpa-HKC-NY4en. |
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KocMOronuyeckKkue TEOPUU MW HX COBpPEMEHHOE
3HavYeHue (96),

«Crapas rumoresa O TPOHUCXOKACHHH
Mupa—3TO runoresa Jlannaca; Ho €e Ccra-
pocTb Gogpas W 3j0posas, AJNs ee Bo3pacra
Ha HEH ewe Malo MOpPL{HUH».

Myaukape 1911 r.

§ 64. Mbl paccmoTpenu Bhillle GpaKkTHUYeCKUii MaTepuan Habnoae i,
Nann CXeMy XMMUM KOCMOCA W BHIA€TMIM B Heil 06JACTb sIBNEHH,
HE YKIaabiBalIUUXCa B OOLIAE pPAMKM CXeMbl W TPe6OBaBLUMX HHHIX
O0bACHEeHHH. ITHM OODBACHEHUS Mbl INBTAAUMCh WCKATbhb B ABJEHUAX
aToMa, B TOM CJIOXHOM KOMIUIEKCE sIBJI€HHWi, KOTODbiii HbiHE 00b-
€IUHSAETCHA CNeLuanbHbIMU HAYYHBIMU Te4YyeHMUsIMH, Ha TPaHulle MEeXay
GU3NKOH ¥ XUMHUe.

Pa3nuuyHuel ¥ CHOXHB ObUIM NYTH, 1O KOTOPbIM MBITAJIUCh Bbi-
SICHUTb U OODBACHUTb MPOMCXOXCAEHHE W XOf NPOLECCOB MUPO3AAHMSA.
Mo paneku 3gech, OT 3ajayuw pacCMOTpeHMsT 3TUX MNyTeid; Ml
TONLKO BHIXBATUNMM U3 HUX T€ OCHOBHYWE TeueHusl, KOTOpbe MNpH-
BEJIM HaC K COBPEMEHHOMY MUPOBO33peHMUIO.

B KOCMOroHmyeCKMX TrMIIOTE3aX Mbl MOXeM IMOAMETUTL [Ba
OCHOBHRX TeyeHMs. OAHO, 6a3upysch HA 3aKOHaAX HeOeCHOoH Mexa-
HUKH, TMHITAN0Ch BbISICHUTb COBpeMeHHOE CTpOeHHe 3Be3QHOro Mupa
M Hauled IJIaHeTHOH CHUCTeMbl, He KacasCh XWMHYECKOH NpUPORH
aroma. BTopoe—Hao060poT, OCHOBBLIBANIOCh Ha MOesiX TPaHCMYTauuM
XUMHYECKHX 3TeMeHTOB M HeroCpeACTBeHHO MOABOAMJIO HAc K BOII-
pocaM XMMHYECKO# 3BOMIOUMM M paauMoaKTUBHOro pacnaga. Ecam
reppoe no 6osblieil 4aCcTHM 3aHUMAIOCh MEXaHUKOKW IUIAHETHOHU CH-
CTeMbl, BTOpoe — 6a3MpOBaJioChb Ha cneKTpockonuu 3Be3da. Ho
M B NEepBOM TeyeHMM MBI HEBOJbLHO HaxXoauwind O aKThl, Hemocpen-
CTBEHHO .KacaBuivecss XUMHUM 3NeMEHTOB, TaK Kak, onepupys ¢ ¢u-
3UYeCKUMM BeNIMYUHAMMW, 3TH THNOTEe3H AOJXKHbLI OblI¥ WCXOAUTH U3
onpefeneHHbX YAejibHbBX BECOB T€l M 3JIeMEHTOB.

Jlse OCHOBHbIE TUMOTE3bl  OCNapuBalOT ceWyac [MEPBEHCTBO
M UCTUHY: BTO, C OAHOK CTOpPOHB, crtapas KaHTo-Jlannacos-
CKas MIM HeOynsapHas runoTe3a, BOCNPHHATAA C NONpaBKamy
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lyankKkape, ¥ nnaHereaumansHas runorte3a Ysamobepneda-
CanncoOwopu, poxaeHHas U3 ray6okux oGolbliennit Jlx. J{ap-
BHHA M MMOJyuyuBIIAA CBOE MaTeMaTHyeckoe 000CHOBaHME B Tpyaax
MysabTona. K vum B TOM unu muoit dopve npuMbKaeT ANMHHAS
niaesga runore3 Faye, Jeams, See, Belot v papa npyrux.

M nnaHere3uManbHas, U HeOYyIsipHasi. TEOPUU AJsi HAC BaXHH
TEM, YTO B OCHOBY M TOM M JPYro¥ MNOJIOXEHb CUIb HbIOTOHOB-
CKOro TArOTeHUd, T. €. Te CHUIIb, KOTOpPhe B KOCMHYeCKOM Mac-
iTabe pacnpepessiioT aTOMbl N0 MX yheibHbIM Becam., U u3  Toii
¥ U3 APYrov ruiioTe3u BhHITEKana HeOO6XOAMMOCTb COCPEeAOTOYEHHUS
TSKEJIbX DJIEMEHTOB B LIEHTPAJbHBIX 4YaCTAX M JErKux — CHapyxH.
B TeopuM nnaHeTe3uMasbHOW K 3TOMY MNPHUCOEAMHHINCL elye CHJIbI
MOJIEKYJIADHOrO ABHXKE€HUA, YaCTbI0 CBOMMH CKOPOCTAMM Bbi3bIBABLIHE
BbIHOC JIETKHMX B3J1eMEHTOB M3 HEAOCTATOYHO MOUIHBIX MOJed THATo-
TeHusi. HakoHen, K 3TUM ABYM INpuuMHam B MocneaHee spems Jie-
6eneB, AppeHUYC, DAAUHITOH U [Ap. IMNPHUCOCAMHUIN CBETO-
BO€ [aBJIEHHWE — TPETbI0 MOTYYYI0 MUPOBYIO CHIY, pa3fensiowyio
MOJIEKYJ/IH, 3JIeMEeHTH U MX TPYNNUPOBKHM B MUPO3JAHMM HA OCHO-
BaHUM XapakTepa (QH3UYECKMX CBOWCTB.

BTopas rpynna rumorte3. 6a3upoBanachb Ha uiee B3aWMHOrO mpe-
BpalleHUsl 3IeMEeHTOB, ¥ 3TUM HAesM NOJOXMUJI Hayano JIokaiiep
m Kpykc: nocneguuii ewe B 1874 r. B peuyu B Llleddunbne crpe-
MWICA MOKa3aTh, UYTO HE TOMLKO OJHM BHIbI MaTepuu MnepexofsaT
B Apyrde, HO 4TO 3HEPrds M Macca MaTepuM OAHO H TO XKe.

Upen ok aiiepa, BbiTeKaBlune U3 aHANM3a 3BE3[HBIX CNEKTPOB,
OOuIeM3BECTHH; MAJA HEro Mnpu [OBbLILIEHWH TEMNEpPATYpu MAET
pacnaj BelwecTBa A0 MepBMYHOW MaTepuu M BHOBb CO3WAAHME 3Jie-
MEHTOB MNpH oxnaxaeHuu. [103TOMy Ha OoyeHb rOpsAUUX KOCMUUYECKUX
Tenax OH Bujaen OQHU TOJILKO rassl, NpOTOBOAOPOA !), najlee K HUM
[IPpUCOCAMHANCA TEenuil M elle panee, Npu OXJIAXKACHUHU «MIPOTOME-
tampl», noTtoM C, N, O u Si, HakoHel, NOCTENeHHO TMOSBIKTCH
camMy MeTajh, 4 BOLOPOJ U NPOTO3/1eMeHTH ucue3awT. CxeMa 38e3a-
HOM 3BOJIIOLMKM OTBeYana CXeMe HBOJIOLMU XUMHUYECKMX 3JIEMEHTOB.

B cywHocTt# 3TO Oblin ywxe crTapnie uged Kpykca, sTOro
MucTuka - punocoda, KOTOpbiid ewme B 1886 r. pucosan ¢QaH-

i i

1) Onementnt Jlokadiepa C MpuUCTaBKOW MNPOTO SBAAIOTCA MNPOCTO
MOHU3WpOBaHHEMU rasamu. Cm. Beiwe, §3 50, 51.



TACTMYCCKUE KaDTUHH TreHe3uca 23JeMEeHTOB MNYyTEM KOHAeHCaluuu
B KOCMMYECKO! TYMAHHOCTM JIETKHX 5JEMEHTOB B 60J€e TaXejhie
aTOMBI.

OpHako, KaK HU BeIMKO Obino 3HaueHue cxeMn Jlokaiepa,
KaK HY YBJEKaTeNbHo ObY T€ rOPU30OHTH, KOTOPb€ PACKPHIBAIUCH
B €e CTPOMHOM KapTHHe, T€M He MeHee OHa [0Jroe BpeMsi 0CTa-
Banach TONbKO I'UMOTE30i0, a HuiHe B cBeTe uieil unauiiua Cara,
OKa3bBaeTCsl, He OTBeuaeT HaO/oaeHusiM. Bcs cmeHa JIMHUKA B CreK-
Tpax 3Be3[ 0Ka3ajach BbI3BAHHOIO DNpaBAa TEeMH -Xe (PU3HYECKUMHU
npuyuHamMu, 4To U BCcxeme JIokaiiepa, HO ee XMMUYecKas OCHOBa
OKa3anacs IMOJOPBAHHOIO, U TOCTOSHCTBO U HEU3MEHHOCTh sfpa
aTOMa BHOBb OKa3aJuChb HE HAPYIIEHHBIMH. |

Mexpy Tem wOenvliii psAg sSABAeHUH, OTMEYEeHHHX MHOK Bblille
B § 60, B NEMCTBUTEILHOCTH He YKNaablBaJuCb B CTOJb TNPOCTYIO
CXeMy OTpHMUaHus BCAKMX TeHeTHUYeCKMX {ABJIEHWM B aTOMAaxX, W, MpHU-
3HaBas, YTO (QakTH TrOBOPSIT O MOCTOSHCTBE ¥ OAHOPOAHOCTH XUMHU-
YeCcKOoro cocrasa MUpPO3JaHUs, TEM He MeEHee psil KPpYIMHEWHLIHX XHU-
MUKOB U (DM3MKOB TMOC/JEAHEro BpEMEHW MbiTaluCb OCBETHUTh 3Ty
OCHOBHYIO fipobiemy. CpeaM HUX Mbl ynomsiHem umena [leppena,
HepHcTa, Appennyca u MeliTHep, K KpaTKOMY U3J0Xe-
HUI0O Uaed KOTOPHIX Mbl U NEepexoauM.

Brnepsbie rayOGOKuM aHanu3 MUPOBHIX XHMHUYECKMX TNIPOLECCOB
6bin naH lNMeppenom (1919—1922 rr.). [lpu3HaBasi HEBO3MOX-
HOCTbL CaMONPOM3BOJLHOrO pacnaga paauoaxkTUBHOrNO BellleCTBa,
[leppeH NMPUNMCHIBAET ero U3JYYEHUI0 YIbTpa-UKC-Ty4deH, KOTOphie
BHIAGJNSAIOTCS NpU NpoLecce KOHAEHCALlMM BOgopojaa M reius B Gosee
TSHKeNbe aTOMH. JTOT NpOLECC MHTErPAaLMK 3JIEMEHTOB MPOUCXOIUT
M Ha 3Be3JaX, ¥ B LEHTPaJbHbIX yacTax 3emin. OG6pa3oBaHue Ts-
WeNblX 3JIEMEHTOB HOPMAJIbLHO WMAET C OTPOMHLIM BbiielieHueM Terna,
npuyem Bnepsnie [leppeH MUpoBOE TENJO 3BE3] M Hallero COoJHLa
NBITAJCA CBA3aTh C KOJAOCCANLHHM BBIEJIEHUEM IHEprud Npu KOH-
NeHCcauuu YeTpipex BOAOpoAoB B reauorpynny. Ilpw aTom 1npo-
UCXOOMT NoTepsi Ha 1 rp. coeiMHennsa 32 MUIMrpaMma MaTepum, 4To
orBevyaeT 7.1011 Manwix Kajgopud tenna. l[lo3pHee MO 3TOMY NyTH
nouuin B O6bsICHEHUM Tenja conHuya AcToH (1922r) M Appe-
Huyc (1922 r.). Takum o6pa3om [leppen CTaHOBUTCS Ompe-
IIeIEHHO Ha TOYKY 3PEHMs] CHHTEe3a 3JIeMEeHTOB C BbAENIEHHEM JNyyeii,
BH3LIBAIOUIMX MX-XKe pacnaj, a B KOCMOIOHMM BHIABUTraeT ujeio
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o0pa30oBaHusl 3Be€3[ U3 TYMaAHHOCTEeH ¢ 00pa30BAHUEM B [€PBUYHOM
craguum H, He u Neb (¢ atomHbim Becom 3).

HeT HMKAKOro COMHEHMs, 4YTO OrpOMHBIi HayyHuil aBTOpPUTET
[leppeHa roBOpuUT 3a CTPOryId0 HAYYHOCTb TEX CMeEJbX BbIBO/OB,
KOTOpble OH [enaeT; OAHAKO, BeCbMa BEPOATHO, 4TO He Bca Menge-
neesckasi TabiMua B OAMHAKOBON Mepe pearupyeT Ha yKa3aHHbie
UM feATend, M OCTaeTCsd Mno-TMpeXHeMYy HE HCKIIOYEHHbIM, 4TO
PafMoOaKTHUBHBLIM pacnaj C BUAMMBLIM BbileJIEHHeM 3HEepPruu BO3MOXeH
JVllbL A8 0co00 TsAXKEeNbiX TpyI, cojepxaliux B ceb6e BOAOPOA-
Hbl€é 4aCTHUbl, M YTO pacrnaj rejdst Ha BOAOPOAHbIE ATOMbl BO3MO-
WEH N1INb MpH MPUIIOXEHUH MOLIHOTO UCTOYHUKA SHEDFHH

Ha 61u3Koii Touke 3peHust CTOMT M AppeHuyc. Jla Hero He-
COMHEHHO, YTO BHYTpPEHHOE Telji0 CoJHla U 3Be3[ Henb3s 00b-
SICHUTb 0Oe3 MNPUHATUA KaKuUX - Jubo ocoObiX NPearnooxeHWi, BuiTe-
KallUX M3 paMOK OObuYHBX HaWuxX npeacTaeneHnid. [loapoOHO
pa36upasi npupoay conHeyHoro Tenna (cMm. § 63), OH MOCenOBa-
TEAbHO OTBEepraeT CTaphsie rUnoTe3s U JOKa3biBAET HEJOCTATOYHOCTL
MIPUHATUA ¥ CHJIbHO 3K30TEpMUYECKUX peakuuit, ¥ BOCCOEAUHEHMS
3JIEMEHTOB HMOHM3MPOBAHHBIX C 3JIeKTpoHaMu. [aKum o00pa3oM OC-
TaeTcsi €eAUMHCTBEHHOe OODbACHEHHe, YTO BhHICJIEHWE TENnjNa Bbi3bi-
BAaeTCAd KOHAEHCAlLlMen 4eThipexX BOAOPOAOB B TPYIINbL rejus, TEM
0osiee, YTO TaKOi mnpouecc MOr Gbi 06ecneyuThb CUHDEMEHHHH TerJo-
BOW pE€XUM COJHUA Ha 87 MuUIIMAPAOB JET.

Mo MuHeHnio AppeH MYy Ca, 38e3au 06pa3ynTcss U3 TYMaHHOCTEN,
npuyem cHauama BO3HMKaloT H, He u Neb (HeGyawii ¢ aTOMHHM °
BECOM OKono 3); Hanee HauumHaeTcs ofpasoBanue N, O, Mg, Si,
no3aHee Ca, Ti, Fe. B Hauaje TymMaHHOCTH XOJOAHbIE, C TeMMepaTy-
pamy, 6IM3KUMH K aGCOMOTHOMY HYIO, YeM M OODBICHAETCS COXpa-
HeHWEe JIETKUX JIETYYMX ra3oB B MpeaenaxX TYMaHHOCTH, CBETHALLEUCH
O0naroaaps 3NeKTPUYECKUM pa3psaM B CUIbLHO pa3psaXKEeHHOH cpeje.
Jlanee HauMHaeTCs CHJILHO 3K30TEpPMUuYECKHWil nmpouecc 06pa3oBaHUs
00/ee TAXENbX 3JIEMEHTOB, aTOMbl AHCCOUMMPYIOT, HCYe3awT He
u Neb. PapHOBeCHE CHUCTeMb MOAAEPXKUBAETCS COOTHOMIEHWEM CHII
CBETOBOr0 pAaBneHUs M HBIOTOHOBCKHMX M NpUTSXEHUs. Temmnepa-
Typa noOBHLIAETCHA, 3BE€3[1bl BeNWKaHbl [peBpallaiTCad B KapJUKH,
1oc¢jie TOro pOCT TeMnepaTypst OCTAHABIWBAETCA . TBEPAbIE YacTHLlbl,
OKpyXaiollue THraHThi, Maj0-no-many CTATMBAIOTCA K MOBEPXHOCTH
a0CTeNeHHO OXJIaXAAaloWEeHcs 3Be34n. B 3TOH KOCMOTOHHM MBI He
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BUIUM HUKAKMX HOBBIX TOYEK 3penus; uaen [leppeHa KOMOWUHU-
PYIOTCA CO CTapbiMu MHCassmMM JloKadepa: Kpyr npespalleHu
BHOBb HA4YMHAETCS MOCNEe CTOJKHOBEHMSI MOracliMX 3Be3J M npeBpa-
LIEHUS] UX CHOBA B TYMaHHOCTH.

K AppeHHycCy Ou€Hb 6IM3KO NpUMbIKaeT u MeW THep, Hakw-
asi B GOJblLUOW OG30PHOH CTaTbe CBOAKY PajiMOaKTHUBHOCTM KOC-
MOCa; OAHAKO, HWKaKuX HOBbiX (aKTOB OHAa HE IPUBOAMUT. |

HecOMHEHHO caMOi0 OJIECTslED M HEOXKMAAHHOK MO CMENOCTH
sBiaseTcH KoHuenuua HepucTta (1921 r.). KoHuenuus sTa—HoBas
LIMpOKasi NMONbITKAa NOCTAaBUTh B OCHOBY KOCMUYECKUMX MPOLECCOB
SBJIeHUs DAJMOAKTMBHOTO pacmajga. HepHCT cmenee CBOMX Npel-
INeCTBEHHUKOB, ¥ BO MHOTMX BOIPOCax €ro MhIC/b 3ajeTaeT aaneko
3a npejenbl 3aBO€BAaHHMM TOYHOrO 3HaHMS.

OcHoBHble Mpen HepHcTal) crepgyioume: Maes o nocTeneHHO®
3BOJIIOLUMM MUPO3[aHKUSA COTJIACHO UAesiM SHTPONUM OOoMKHA OHTb
HblHE 3amMeHeHa ujeed CTAUHMOHAPHOTO COCTOAHUA. XOTH
3Ta MBCIb OTBEpPraeTcs psgoM UCCnejoBaHUii, B TOM uucje Norke
(97), HO BCe Xe OHa 3acjyXuBaeT BHMMaHUSl, XOTS NpaBujibHee
Obio Obl  3aMEHUTb  CTAaLUOHAPHOE  COCTOssHME HepHcTa
NOCTOSAHHBIM UMKIWUYECKHUM npoyeccom Oanu 3Be3ab
FaCHYT, 3&XUralTca Apyrue, MUp XUBET BO BPEMEHHM, COYeTast maccy
U DHEepruio B efuMHbLIM 3JIEMEHT MUPO3JaHHsl: NOTEeps B Macce paBHa
NnoTepe BO BpeMEHH, AeNEHHOW Ha KBajpaT CBETOBOW CKOpPOCTH —
TaKkoBa ero OCHOBHas ¢opmyna, B3dTas y JiHWTElH HA. Bce Buau-
MoOe HaMM MMTpO3aaHue NOJAYMHEHO 3aKOHAM pPaJMOaKTHBHOroO pac-
lafja MaTepMu; OTPOMHbBIE KOCMHUYECKWE TemIepaTypbl Bhi3BaHbl He
CHHTE30M 3JIEMEHTOB, 2 MPOCTO TEMIMEPATYPHOIO KPHUBOIO Mpouecca
pPagMOaKTUBHbIX INpeBpalleHid. Hu 0oaHO U3 KOCMUYECKUX SBJIEHUR
B M3BECTHBHX HAM MOLIHOCTAX ¥ C W3BECTHHIMU HaM KO3pPpu-
LHHeHTAMM HE MOXKEeT IMOBJIUATL HA CKOPOCTh pacnaja: OH MAeT He-
U3MEHHO BO BCEM MUPO3[AaHUM, Bbi3biBag U HUCXOAsLWIYIO, U BOCXO-
JALYI0O BeTKY 3Be3JHOH 3BOJIOUUM. B 3TOM MH BMAUM pe3Koe OT-
JUYME OT KOHUenuuu AppeHHuyca, OTHOCALIEro TrJIaBHYI0 4acCTb
TéMMepaTypHHX MOBLILIEHUWA 3Be3[] He K pajMOaKTUBHOMY paclnany,
a K eue 6ojiee 3K30TEPMUYECKOMY MNPOLECCY — CUHTE3Yy TrejIMeBbiX
rpynn. HepHCT B MUPO3JaHuM He BUAMT ITOrO CUHTE3a, OH IpH-

1) HekoTophwe MHTEpeCHbE BLIKJAAKH CM. B NMpuMeyaHuu (98).
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3HaeT ero CyuwecrBOBaHWe, HO He MO¥XeT ONpeaenuTs G¢opmbl
M MECTO MHTerpauimM aTomoB. YyBCTBYs, YTO B CBOMX TNOACuYeTax
eMy He XBaTaeT Temla N8 MOKPbTUA 3BE3AHOTO M  COJIHEYHOrO
npouecca, M, BMECTE C TEM, H& JAONYCKas MHTErpauuu 3NeMEHTOB
B KayecTBe 0oJiee MOrydero MCTOYHMKa Temha, HEPHCT NPUHYX-
1€H NpUOErHyTb K HOBOMY [ONYUIEHWIO: YTO B KOCMMYECKUX Tenax
MMEIOTCS elle OoJiee TsKeNbie aTOMbl, YeM ypaH, €lie 6ojiee MOLl-
HhlE€ paguOaKTUBHLIE CUCTEeMb, CTOsMe 3a No 92.

JTa cMenasi runoTe3a He HAXOAUT cede mofJep KU HU y Appe-
HUYCa, HU y O MaeHa C ero GJeCTIuM aHaJIu30M 3Be3]HbX Npo-
1eCCOB.

Jng HepHCTa KOHEYHBH# NPOAYKT pacnaga BsJIEeMEHTOB —3TO
HAaMOJIHAKIWIMNI KOCMOC, HaAGNEHHbIH 3anacami HHEpPruM, CBETOBOI
3dup, U3 KOTOpOro BpeMsi OT BPEMEHW, B Kaue€CTBE OTPOMHOM Cly-
Yai{HOCTM, HA OCHOBE KUHETHUYECKOil TEOPUH ra30B, BOZHHKAIOT HO-
BHE cOyeTaHus, T. €. CO34ATcd 060Jiee TAXENble aTOMbl— XUMmHUye-
CKHe 3JIeMEHTH Halel NepuoanNYecKoi cucteMel. Bmecte ¢ DARUHT-
"TOHOM OH NPUMHUMAET OTrPOMHOE 3HAYEHUE CBETOBOTO AABJIEHUS U,
NpUHUMas CpegHuH AaTOMHbIM BeC ra30BOro ckKomnjeHus B 3,2, 4YTO
OTBEYyaeT BeCYy MNapOB CWJILHO WOHU3MPOBAHHOTO XeNe3a, OH BH-
IUT KOCMHYECKHii Mpouecc, C ORHON CTOPOHB, B pPa3NUuUM CO-
OTHOWIeHUH Mexay HbIOTOHOBCKMMM CHIaMM NPUTSXKEHUss U CU-
JJAMW OTTAJKMBAKIKXMMU CBETOBOr0O M ra30BOro JapJjieHus; C [Apy-
rOM—B NOCTENEeHHOM M HEYKJIOHHOM TeYyeHMU pPafiItOaKTHBHOIO pac-
naja, KOTOpPOMY HNOA4YMHEHa, NO €r0 MHEeHUI0, BCS TMepUoANYecKas
cucrtema. M3nyyaemasi TenaoBas 3HEPruUd MOrIOWAeTCs CBETOBHIM
3QupoM, MnpeBpailiasaicb B Ty »dHEPruio, KOTopas CBOMUCTBEHHA €MV
euie npy abCOMIOTHOM Hyne,

HoBag KOHUEeNUUS XUMUKN KOCMOCA.

§ 65. Mbl MOXeM ceidyac nofBeCcTH HEKOTOPHE UTOTU U CPEAHN pa3-
JIMYHBIX HAMEYEHHHX HaMM MNyTel BLIOPATb TOT, KOTOPH Haubojee
oTBevyaeT (QaKTam.

Sl yxe yKa3biBaj BHILE, YTO Mbl €L He AOPOCAM N0 NO3HAHMUS
XMMUH KOCMOCA, Mbl TOJbKO HAWIYNbiBAEM NYTW U ML{EM BHBOROB.

Mu BMAMM ceifyac, YTO AOCTYMHHII HaleMy W3y4eHMI0 KOCMOC
COCTaBNeH U3 ORHUX M TEX Xe 3NeMEHTAPHuX MOCTPOeK — MjaHe-
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TApHbIX JJIEKTPHUECKMX CUCTEM, KOM Mbl Ha3biBaem aTOMaMM U pas-
HOOOpa3ne KOMX W COCTaBAsET Hally TEePHOANMECKYID CUCTeMy
Menpeneesa. Mb B npase aymaTh, YTO MoAaBafwwlasi 4YacTb
KOCMOCZ COCTaBJ€HA MMEHHO M3 3TUX aTOMOB BMeCTe C elle ABYMS,
NpUpofa KOTOPHX Ham He siCHa, —HeGynuem U Kopouuem. Cunni
MUPOBOrO THrOTEHMs, CBETOBOTO [aBJIEHUSA M MOJIEKYJSAPHLIX ABHKE-
HUH ABIAIOTCS B MEPBYI0 OyYepeAb TEMH MPUTArUBalOUMMKM KW OTTal-
KUBAIOLIMMY CHIAMM, KOTOPbE PaclpeiesioT U nepepacrpefensoT
3/IEMEHTHl B MMPOBbIX MPOCTPaHCTBaX. B o6luem Mbl MOXeM AYyMaTh,
4YTO 3JIEMEHTHI pacnpefejieHbl B MUpO3jaHuM 6ojiee WJIM MeHee pas-
HomepHO. KoanyecTBO aTOMOB Pa3/IMUHBLIX 3JieMEHTapHbX TeJa pas-
JWYHO, MBI B NpaBe AymMaTb, YTO M THXKEJbX aTOMOB, HauuHad
¢ 28-r0 HOmepa, U cambiX JIerKuxX a0 8-—9 BooOuie B MUPO3AAHUHU
MeHblIe, YTO Mbl MMeeM OIpeae/IeHHOe KOCMUYECKOoe SsBJIieHHe MNpe-
obnagaHus anemeHToB oT 11 o 28, moweT OniTh ewe A u He (99).

B nepeOM npubGamxennu, B rAyGOKOM TOAXOAE COBPEMEHHOM
ACTPOXUMUM MBI OblJIM CKJIOHHB CUMTATb, YTO DEMEHTH HAMNOJHAT
cO0010 MHPOBOE€ NPOCTPAHCTBO, COXPaHssi B LENOCTHM CBOM MOJO-
KUTebHble siipa. OaHAKo, COBpeMEHHBlE MAEW 3aCTaBiflOT HAC My-
MaTh, YTO 3JIEMEHTB KOCMOC2 MWCMBITHIBAIOT IpeBpalleHus, MoaAYu-
HSSCb CTPOTO OMNpefeNeHHHNM MWPOBBIM 3aKoHaMmM., Co3faHue 3Je-
MEHTOB M WX PpaiMOaKTHUBHHII pacrnajg [OO0KHH paccMaTpuBaThCH,
KaK B2 NPOTHBOIOJOXHBX MNpoLecca, B3aMMHO ypaBHOBELIWBAIOLIME
Apyr JApyra corjlacHO 3akKoHaM QU3MKOXMMUYECKOro paBHOBECHS,
[lpeoGianaHue OnpefeneHHbX 3J€MEeHTOB — eCTb JIMIUb TPOsBIEHNE
CTATUCTUYECKOro MojAcyeTa: Kak Obl Mbl HM MpeacTasisiiuv ce6e 3BO-
- JIIOLMI0 aTOMa W COOTHOLUeHUe pAROB pacnaga ¥ CO3uAaHMS,MIpeol-
JafaHue B OMNpeaesieHHblii MOMEHT ONpefelieHHbiX 3JIeMeHTapHbiX
NOCTPOEK €CTb pe3yJbTaT TOrQ XKe CTaTUCTUYEeCKOro 3aKoHa, KOTO-
Pbi¥ PETYANDPYET, Hanp., pacnaj paguOaKTWBHOTO BelleCTBa U B CMECK
TIpONYKTOB pacnaja oOHApPYXUBAET HUUYTOXHOE KOJMYECTBO OAHHUX
YyJeHOB M OrpOMHOE npeolnaaaHue Apyrux.

HacTb MuUpOBOro mnpouecca OT CNUPANbHHBIX TYMaHHOCTEH o
O0enbiX 3Be30 PUCYeTCd HaAM B CBETE M0 NpeumMyL|eCTBY SBJIEHHI
cOo3f1aHus OoJiee TsXKeauX aTOMOB. Tpynnuposka /7 B reiui m co-
yeTaHue renuo-rpynn BMecTe SABMAIOTCH UCTOUHUKOM OTPOMHBIX Ha-
rpesaHuil, KOHAEHCALMKM MaTepUH, HAKOIIeHMs 60J1ee TSKENbIX aTOMOB,
ITOT CHHTE3 ABASETCS BMECTE C TeM M MCTOYHMKOM PAAMOAKTHBHOTO
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pacnaja, eciu Mbl BcTaHem Ha Touky 3peHus lleppena. Ilocne
npeo6nanaunsi GOpMUPOBAHMSI TsiXkeNbiX aTOMOB HacCTyMNaeT CHayana
paBHOBECHE MEeXAYy CO3ujaHueM M pacnajaoMm; 3aTeM HaYMHaeTC s
ctagusi 6enniX 3Be3ll, HAYMHaeT MnpeobjafaTh pacnaj paguoaKTHB-
HBIX TSXelblX 3J€MEHTOB; 3TOT Npouecc B 3HAYUTENbHOW YacTy
WoeT TOXe ¢ BHJEJNIEHUWEM Terja M, TakuMm o00pa30M, 3afepXKHBaeT
TemMn OXJIaXAEHUS.

Mbl CTankusaeMcs 3[eCh HEOXMAAHHO C MnpoOJiemMOl, Ha KOTO-
pylo He OOpaTwuj BHUMaHusi Hu HepucT, Hu Appenuyc'). u co-
3MAaHNe, U pacnaj B W3BECTHHX YacTSX CBOMX MAYT C BhieIeHWeM
SHEepruY; OfHM C OJMHAKOBHIM NPaBOM Ha NEpPBOM CTPOSIT BOCXOAA-
Y0 KPUBYIO 3BOMIOUMMA 37€MEHTOB, Apyrue—=Ha BTOPOM. OueBuaHo,
4TO HE BCAKMA CMHTE3 M He BCAKMIl pacuaj Ha MepBUYHbIE ane-
MEHTbl Mbi MOXEM pacCMaTpuBaTh, KAaK MCTOYHMK MUDOBHX IpPOLIEC-
COB BbiieNieHUd 3Hepruu. CuHTE3 renweBniX TPynn n3 BOAOPOAA
UaeT AJs Hac ¢ OTPOMHBIM BhiieJIEHHEM TerJia, NPeBOCXOAALUM laxKe
TelIo, BbeseMOe MeTairamMu rpynnsl paaus.  [loayuaemble
U3 2TOT0 CUHTE3a COoYeTaHWs 0Ka3blBalTCH Henﬁuqiﬁm [IPOYHBIMH,
BO3HUKAIOWMMU C KOJIOCCANbHBIMM BLIIENIEHUSIMM SHEPrUM 06pa30-
BaHUAMM, TPYAHO pa3pylIaeéMbIMU B CBETE NPUPOAHBIX SIBACHUK pac-
naga. TH ATOMbI, NIOCTPOEHHHE TOJbKO M3 TeJMOTPYNM, HOKHEI
0671aflaTb aTOMHbLIMKM BeCaMM, KpaTHoimu 4. Mbl noaxoaum K nep-
BOMVY, YXe MogpoO6HO pa300paHHOMY HaMyu 3aKOHY: Hau O 0Jlb-
H e pacnpoOCTPaHeHHOCTU U YCTOHWYUBOCTU ATOMO B,
KpaTHe X 4,—He, C, O, Mg, Si, S, Ca, Ti, Cr, Fe, oryactu Ni.
Passe, nepedpa3upys ci1oBa KaH Ta, MH He MOXEM CKasaTb: faiiTe
HaM JIeTKUe 3SJIeMeHTHl, KpaTHbie 4, U Mbl TMOCTPOUM M3 HHUX MHUD,
MWD NpaBjia HeOpraHu30BaHHOW MpPUPOAb, MUp 6€3 KHU3HH.

Mbl OCTAHOBMJIMCb Ha XKeje3e, KoOalbTe, HUKKEJE;, [Aajiblle 3a
28-piM HOMEpPOM HauYMHAETCs HOBHIH MUD XHMHYECKHUX 3JEMEHTOB,
Heé TONbKO B KOCMOCe 3a TpeTbMM TOpM3OHTAJILHBIM psigoM MeHae-
JIeeBCKOM TabnMubl HAYMHAETCS MUpP MaJOBaXHbIX PEOAKUX aTOMOB
MUPO3NaHKUA, HO U B CaMOW CTPYKType 3THUX 3/1EMEHTOB QU3UK Ha-
XOAMT pe3K0e M3MeHeHMe CKayKOM OCHOBHHX cBo#cTB (. Pox ne-
CTBEHCKMIi, TapkuHcC). |

') Ilpu npuustuu B3rasgoB [JeppeHa 3TOT BOAPOC HE BO3HMKAET, TaAK
KaK AJIg HEro PagHOAKTUBHLIK TNpOLECC — 3HAOTEPMHUEH.

10
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Mu He npononkaem janbille 3a XKene30 Hallle mepeuyucieHue,
TaK KaK Ui HAC U 3JIeMEHTH C ATOMHHLIMW BeCcaMu, KpaTHBIMU 4, 3a
npegenamMd 3Tofo sneMeHTa KaXYyTCA CIMIIKOM CO¥HBIMHM MOCTpPOK-
KamM#, 4TOObl HX CYMTATb MPOCTHIMM YCTOHYKBHIMU TDYNIMPOBKAMH
reJMorpymm. |

HYTo HMEHHO BhblllieyKa3aHHbHE 3NeMeHTapHble T'PYNNUPOBKY $B-
NAI0TC HanboAee yCTOWUYMBLIMM M 33KIOYAIOT B cefe MEHblUEe 3IHep-
MM, BHITEKAET M ¢33 aHanu3a 3aKTIOYEHHHIX MEKAY HUMU JEeMEH-
TtoB B, F, N, Al, P, uckyccrBeHHoe paciiefieHue KOMX MPOUCXORUT
C GONbUIMM BHIAGIEHWEM 3HEPruu; MpaBaa, Mbl He 3HAeM, BO 'UTO OHH
NpeBpalLaiTCs, HO, OYeBMAHO OTAENEHUE BONOPOAA NPMBOIOUT MX K
GoJiee yCTOWHYMBBHIM TPYNNUPOBKAM, TUIA YETHBIX DJIEMEHTA[HHX Tel.

Bce anemeHTH, caegyiomie B HUXHed [ON0BUHe MeHaeneeBcKow
TAaONHLbL, U B TOM 4YWCJIe PpafAHOAKTHMBHKE, SBISIOTCA CNOXHBIMH
9JIeMEHTAPHbBIMHA [TOCTPOHKAMHM, C OOJIbIIUMH BHYTPEHHUMU 3amacamu
3HEpPrd M CNOCOGHbHIE 4aCTUIHO CaMOMPOU3BOJILHO BHEAATH 3TY
JHEpruio NyTeM u3JydyeHus U InpeBpaillesus B Gojee Jierkue 3Je-
MEHTH. |

JTH Teja He MOryT paccMaTpuBaThCs, KaK YCTOWYMBHE ATOMbI
MUPO3IaHUs . B npoueccax MUPOBHIX IpeBpauleHUH U OHH NODKHBI
CTPEMHUTBLCA NPEBPATUTLCA B T€ TPYNNMPOBKK, KOM Mbl Bhille [pHU-
3HANKW HauGofee YCTOHYUBHIMM.

Takum o6pa3om, UCXOAS M3 COBDEMEHHBIX 3HAHWWA DHEPreTUKH
aTOMa, Mbi CKJOHHB AyMaTb, YTO B MeHJeTeeBCKO# Tao-
TULe MOCIeJOoOBATENbHOCTbL CBEPXY BHU3 He ONIpefe-
NAeT yBenNUuyeHUd BHYTPHUATOMHOW sHepruu. Haolo-
poT, €CTb OCHOBaHWE [ymMaTbh, UYTO HaMMEeHbWMUMU 3aMma-
‘caMmu ee oOnapawT 60onee NerKkue sjJemMeHTH, HO N O-
CTPOEHHHE MO THNY TFeNiusd M3 HEMHOTIUX TFeJIMeBH X
TPy Inm T. €. 3/eMeHTH YeTHbie M KpaTHbEe 4 B Npefenax HoMme-
poB 4 — 28.

IJTUMU 3aKOHAMM OMNpeaenseTcs U OCHOBHOW XOA MUPOBOM 3BO-
MOUMM XUMMUYECKHWX 3JIeMEHTOB, HAKaIlUIMBAOLWIMX B MUPO31aHHUM
COBEPIUEHHO OINpefesieHHbe YlieHH NepuofuYyeckor tabauub. ITUM
pa3pelaeTcs 3aragKka O TOM NOpPa3UTENbHOM MpeoOiafaHuK B KOC-
moce Mg, Si ¥ oco6GeHHo Fe, o kKoTopom HepHcCT rosopusn, «yro
3TO KaKOW TO NyHKT OTAbIX4a aTOMOB B WX MOCTOSHHOM IIpcLecce
nerpanayuun. |
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Ho Mbl He TOJbKO YCTaHOBMJIM Bbillie OJUH KOCMOXMMHUYECKHUU
3aKOH 00 ONpeAeneHHON pacrnpOCTPaHEHHOCTH HEKOTOpPHX 3JIEMEH-
TOB B MMDO3[aHUM; Mbl BHAEIM ellle BTOPYIO 3aKOHHOCTb, 10 KOTO-
poit HanboJee YCTOHUYMBHE 3TEeMEHTH KOCMOCA (MMEHHO
M3 Bhillie NePEUYNCNEHHONW IPpynink) npeoG6JafaloT B UEeHTPaldb-
HbBiX YyaCTAX KOCMHUYECKHU X TeJ, B -06CTAaHOBKE HaUGONbILUX
naBjieHWi ¥ TemNepaTyp, TOTAA KaK B HAapPYXHBIX YacTax GONbLINX
KOCMHWYECKHUX TeJ K HHUM [pUCOEAHHAIOTCA 3JIEMEHTH MeHee YCTOM-
YyuWBHeE, NOCTPOEHHLIE MO TUny 4q-+ 3, Mo Goyblued 4yacTH, ONHAKO,
TOXe Jierkue (T. e. He Bbiwe 28-ro Homepa). B 3emMHO# Kope Mb
3Ty 3aKOHHOCTb MOAMETHUIM C MOJHOK OYEBMAHOCTHIO. *

[IpyurHb GONBLILOrO COAEpPKaHUA B HAPYKHBIX 4HACTSIX HEYeTHbIX
JerKuX 3JIEeMEHTOB Tunma 4q -+ 3 nexar, O4eBUAHO, C OQHOMK CTOPOHMI
B QU3NYECKUX 3aKOHaAX paclpeneneHus BelieCcTBa B KocMoce, T. e,
npexnae Bcero B cuiiaX HbIOTOHOBCKUX M CUJIaX CBETOBOTO fiaBJIeHUS.
OpHako, 3TUM He MOXeT ObiTb OOBSACHEHO HaKOMJIeHWe 3[1eCh Kak
pa3 HEYeTHHX rpynn W ocoGeHHO rpynn 4g4-3. B cBete wujei
[fleppeHa Mb uMeeM, OAHAKO, pa3ragky 3TOro SsBJEHUSA. YaCTH
LEHTpaJbHbe [IIAHETHHX MW 3Be3fHbX TeJl OHCTpee AOCTHUraioT
MaKCHMaJbHOrO paBHOBECHS IIOA BAMAHUEM TEX IMpPOLecCOB Hu3ayue-
HUSi, KOTOpPHE WM CBOWCTBEHHH. B HapyXHHX u4acTaX Mbl eLje
MMEEM HeJOCTUTIIME DPABHOBECHsT CUCTEMBl M CpPeiM HUX Ppaano-
aKTuBHHE oOpa3oBaHMd. Kak pa3 B 3TUX TelIaxX MeHee YCTOWUUBOW
TPYNNUPOBKH, MOXET OnTb Mofo6Ho K u Rb, oOnajamolux m3BecT-
HbIMMA CIIOCOOHOCTSMM K M3JIYYEHWUIO, Mbl HAXOAUM PSl HALIMX XUMU-
YyecKuX 3JIeMEeHTOB opraHuyeckoit wusuu — N, F, Na, Al, P, Cl, K.

§ 66. UTak, U3 3TOil raasn, paccMaTpuBaiolled OCHOBHHE MpPO-
0jeMn XHWMHMH KOCMOCA, MW MOXEM CAeiaaThb CIeayloljye BbiBOJbI:

1. KOoCcMOC IIOCTpPOEH N0 NpeuMyllecTBy M3 Tex ke 92 3ne-
MEHTOB, KOTOPHE M3BECTHH M Ha 3emle. ‘

2. B KOCMMYECKHMX Tenax, MOBMAMMOMY, KAK M Ha 3eMmie, npe-
006J1ajal0T 3JIEMEHTbl Y€THbLIe, MNOCTPOEHHBHIE HO THOY 4 q, HOPAR-
KOBHX HOMEpOB OT 6 mno 28,

3. 3a 28-m HOMEPOM CJIEAYEeT pe3Koe yMeHblUIeHue pacnpocTpa-
HEHHOCTH XMMU4YECKMX 3JIEMEHTOB, CBsi3aHHOE C M3MeHeHneM CKay-
KOM HEKOTODPbiX CBOMCTB B3THX 3JIEMEHTOB U CTDOSHUS aToMma.

10*
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4, IlpeoGnagaHue 3JeMEHTOB OT O [0 28 MOXKeT OHTb 00b-
SICHEHO MX HauOOJblUE YCTOWYMBOCTBK, T. €. MEHbLIMMU 3amna-
CaMM BHYTPU-aTOMHO#M 3HEPruw.

5. MeHee y(TOiYMBHE TPYNIIMPOBKU JIETKMUX 3NE€MEHTOB THNa
4q-4-3 no npeMMyulecTBy COCPEAOTOYEHH B HEPYXKHBIX YacTaX
KOCMHYECKMX TeJl, TOraa KakK BO BHYTPEHHWX MH BMOMM MNpeolna-
JaHue 3JjieMeHToB TUna 4 q (Homepa 20 — 28).

6. Hed6xonumo aymaTb, YTO B M3BECTHHIX CTaAusiXx KOCMUYE-
CKOW 3BOMIOLMM MKAET CUHTE3 Oo0Jiee TAXKEJIbiX 3JEMEHTOB, IO Mmpe-
WMYLIECTBY IOCTPOEHHBIX MO TUMY 4 q (M3 reJMeBHIX rpynn) U Bhl-
AeNAMIIKUX NMpyM 3TOM OTPOMHVIO TEIUIOBVIO 3HEprHio.

7. JllanbHeiimasi 3BOJIOLMS 3BE3[HLIX MUPOB, BEPOSITHO, MOXET
ObiTb CBA3aHA C ocnabieHueM mnpouecca 00pa30BaHuUsI Oojiee TAXKe-
JAbiX aTOMOB M MOCTeNeHHbLIM pachHafioM 3THX 3JeMeHTOB BIUIOTh A0
TeX Xe 3NeMeHTOB 6 — 28.

8. llpupaBass B XMMMHM KOCMOCA OrpOMHOe 3HAuyeéHWe aTOMaM HO-
mMepoB A0 28, KpaTHbHIM 4, 4 WMEHHO, MOMMMO [BYX OCHOBHBIX 3Je-
meHTOB H  He,—C, O, Mg, Si, S, Ca, Ti, Cr, Fe u Ni, 4 CKJIOHEH
3TM 12 3J1IeMeHTOB Ha3blBaTb OCHOBHL MW DJ3JIE€EMEHTAMM
KQCMOCa.

9. llpeo6GnagaHne OCHOBHBIX 3J€MEHTOB MUDPO3[AAHHH HE MOXET
ObiTb paccMaTpMBAEMO, KaK ClIyyaliHOe siBJIEHWEe, HO TNpeAcTaBlIgeTcs,
KaK pe3yiaeTaT CTAaTHCTUYECKUX COOTHOLUEHUH MeX]y OTHelbHbiMY
aToMamMu B UX I[poueccax HDEDGD&EDE&HHH.

10. OTHOCHTeNbHbIe KOonnyecTBa OTAENIbHbIX aTOMOB B MUpPO-
3NAHUU OMPEefeNnsioTCd CTATUCTUUECKUMU 3aKOHAMU, QUEBUAHO, a H a-
JOTHYHBI MU 3aK0OHAM pajU0AKTUBHOrO paBHOBECHS.

11. Bonpoc 0 TOM, U3MEHSIOTCS JIM 3T COOTHOLUEHWSI BO BPEMEHH
M WMeeT JM LKMKJUYEeCKHi rpouecc rnpeoOpa30BaHMsS aTOMOB Ompe-
JeleHHOoe TOCTyflaTeNlbHOe [BHIKEHWEe HE MOXeT ObiTb pa3pelleH B
HACTOsillee BpeMsl, HO- HECOMHEHHO, YyTo O6LWii XOX MpOLECcCOB Mu-
pO3MaHus [OJKeH ONpefesisithCs 3aKOHOM 3HTPOMUM.

12. TepepacnpeneneHue 3J1€MEHTOB B MUPO3JaHUM MOAYMHSETCS
pSAy 3aKOHHOCTEH M B (BOEH OCHOBE CBA3aHO C QUIUYECKUMU CBOM-
CTBAMU siApa aToOMa. _

13. OcHOBHbiE NPOGNEMB XMMHMM KOCMOCA HPW COBPEMEHHbIX
HAUWIMX 3HaHUSAX HEe MOTYT ObiTb pELUeHb, OHM MOTYT ObTh TOJbKO
OCTaBJIeHbI. '




3AKJIIOYEHYE.

«MeHsoTCA co3Be3qUA, pOKAATCA H YMH-
paioT 3BE3Ab, MATEPHUS W DHEPTHH MEHSIT
MecTO U POpMYy, HO B LENIOM BCEJeHHAs He-
H3MEHHA M OCTAETCHd TAKOBOIO B TEYEHHE He-
U3MEPHMOTO BpPEMEHU».

Appenunyc. 1920 r.

3aKmouyeHue MOXeT ObiTb KpaTKuM. Haiuu 3HaHus no XUMHM
KOCMOCA JuMilb CeHyaC HA4YMHAWT CJIMBATLCS B OTPLIBKH 00Liel Kap-
TUHH. Hukakas cTpoiiHas M HayuyHO O0QOCHOBAHHAR TeOpUsl elle He
MOXeT ObiThb MOCTpoeHa. Mbl HaX0QuMMCa nuiub B nepuoje IMocTa-
HOBKM BOMPOCOB, HO Heé MX pa3pellieHus.

- Ceiiyac BaxHa MnpasusbHass (QOPMYIuUpPOBKa NpoGJAeMb M Hauly-
noiBaHue nyTeil ans ux paspeuieHua. Mpl ceifyac naxe He MOXEM
CKa3aTh, 4TO BeXW NOCTABACHH. AN HUX 3AroTOBNIEH TONLKO Chpoi
maTepuas. Ho n 31ech, Ha 3TOM NEPBOHAYANLHOM NMYTH HAMEYAITCH
HEKOTOpbie OCHOBHbe ufied. [IpOo6MeMN XMMHUM KOCMOCA HE MOTYT
ObiThb pa3pellieHbl CUAaMu OAHOH HayKW; Juillb JOMOJHSAS - APYr
Apyra W npeabsBissd CBOM 3anpocy K Apyrod aucuunianHe, ux pas-
peliaT COrjacoBaHHble UCCNeAOBaHUA acTPOPU3UKKU, TeOIOTUH, reo-
XUMUHK, TeoPU3UKHM, XUMUW U OCOGEHHO PU3HUYECKUX HAVK.

N3y4yeHue 31eMEHTOB MUPO3AHUS CAUBAETCS B €AMHYI0 0O0LiYiO
npo6iemy KOCMOX MMHU U, HOBOM HapOXAalOlWeHcs OTPACIH XUMHK-
yeckux AaucuMniauH. Ho nmo3HaHme XUMUM KOCMOCA 3aBMCHUT OT yCHe-
XOB u3yyenus QU3NUUYECKOW OOCTAHOBKHU KOCMUYECKUX Mupos., B uH-
TepBajle TeMNepaTyp —OT OAU3KKUX K aGCONOTHOMY HYJIO [0 MUI-
JIMOHOB TPajyCcoB, B MHTEpBane NABNCHWI OT KPAHHUX Pa3PSHKEHHI,
npesbillaiomux HawM PeHTreHosckue Tpy6ku (100), no pasiaexuit
B MWJIAMOHB atMocdep, B He3HAKOMOW HaM O6CTAaHOBKE pPa3/MUHBbIX
INEKTPOMATHUTHHIX TIOJieH, NONeH TATOTEHUS u NONE MINYyUeHUs —
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aTOM XMMMUYECKOTO 3JIeMEeHTa, COXpaHsia CBOM CTAaTUCTHUYECKHe 3a.
KOHH pacrnafia ¥, BePOsiTHO, CHHTe3a siapa, SBASETCS OCHOBHbLIM O0b-
eKTOM TIO3HAHUS KOCMOXHMHM.

Ero cyabOH B MUPO3[aHMH ABISIOTCS CyAbOaMM M BCEro Kocmoca
Ha CJIOXHBX NYTAX Kocmuyeckon uctopuu (101).




[IpumMeyanusi U JHTEepaTypHbie CCBUIKH.

B Buay BaXHOCTH M HEOOpPAGOTAHHOCTH HEKOTOPHX BOMPOCOB, NOMEIA0
HUXe psifi IpUMEeUYaHUH U, raBHBIM 00Pa30M, BAKHEHIIHX NUTEpaTYpPHHX LMTAT.
H3panus, mHe HeqoCTynHble, OTMEYEHH 3BE3[0UKONH *,

1) HacToswuii ouepk B nepeoi#t CBOGH uaCTH ABASETCA OAHOIO M3 TJaB
TOW HOBOM HAyyHOM JMCUHMIIMHH, KOTOpas B HaCTosllee BpeMs BLIpOCHa U3
Heip CTapoii MUHEPANOTMHU M MOJYuYHNIa HAUMEHOBAHWE TE€OXMMHH, T. €.
HAayKM 0 XMMHUYECKMX 3JIeMEeHTaX 3eMHOH KOph M 3eMJH B ee ueJoM. [J1aBHOe
Pa3BUTHE M OCHOBHBLIE YCNEXH B 3TOM HanpasleHWM Obiam RocTUrHyTh B Ce-
BepHoM Amepuke (F. Clarke, H . Washington u gp.) u B Poccun, rpe
akageMuk B. BepHapagcku #d BHABUHY/N COBEpPULIEHHO HE3aBUCHMOE TEUEHHE
reOXUMHYECKOTO M3yueHusi 3eMHOH kKopH. (CBA3b reoXuMuH ¢ acTpodU3HKoiH
A0 CHUX MOp MOYMTH HE CYWECTBOBANA M, K COXANECHHIO, B GOJbLIAHCTBE Chy-
4yaeB OrpaHHYMBANACh JHILbL 06J1ACTbI0 KOCMOrOHMYECKMX HAei oO0uero Xa-
paktepa. LLIupokoe u nnaHoMepHOE H3YYEHHE XUMHHM BCEJIEHHOM HECOMHEHHO
BblIBUHET HEOOXOAMMOCTh BHACJIEHHA KOCMKMO XHMMH MU, A pPAMKU I'eOXUMUH
PA3/IBUHET, BKJIIOUMB B €€ W3YYeHHE M XMMMI0 LEHTPalbHHX YacTeil 3eMIM.
OpaHaxko, 10 3TUX Pe3yNbTATOB €lie AAJNEKO, U NOKAa NPHUXOAUTCA OrpaHnyu-
BATbLCA JIMUIb QOPMANbHOI CBOAKO, AABAEMO B HACTOSILIEM O4Y€pPKe, U JIMUIb
‘B KOHLE MNOMNBITATHCH HAMETHTB BeXH K OGbACHEHUIO HAOGMIOAAEMBIX HAMH
ABJIEHUM.

HekoToprie obuue npobirembl Xumuu Muposgauus cM. E. Baur. Chemi.
sche Kosmographie. Miinch. u. Berl. 1903. W. Nernst. Das Weltgebdude
im Lichte der neueren Forschung. Berl. 1921. Sv. Arrhenius. Physik
chem. Gesetzmassigkeit. bei den kosmisch-chemischen Vorgédngen. Zeit. f.
Electroch. 1922, XXVIII. p. 405. J. Perrin. Otgenbhnie paGoThl 3a MNepuop
1919—1921 rr. 8 Annales de Physique. Csoaka: J. Perrin. Radiation a.
chemistry. Trans. Faraday Soc. 1922. XVIl. CM. Takxe Mou paloThi,
CBEACHHBIE B MPUMEYAHHH Ha CTp. 6.

K 3TuM OCHOBHHM paloTaM MHE NPUAETCS HEOAHOKPATHO o6palaThCs
8 NOCHegHMX rjlaBaxX HaACTOsLUEro Tpypaa.

2) Tounoe onpepeneHUe 3eMHOM KOpo M ee (HU3NYECKUX O0COGEHHOCTeM
cMv. B. Bepunagckuit . UcTopus muHepanoB 3emHoi kopuw. I, 1 p. 25
1923. Mletp. (B pneuaTty, m3p. Hayun. Xum.-Texn. Usp.). Bennuusa semHoro
paguyca 6377 -— 6356 knM. [ny6ouaitmass cksaxuHa B Cunesaun 2239,72 m.
4YTO OoTBevaeT Toabko 1/2847 wunm 1/2833 3emHoro papryca.
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3) Ro 1923 r. cyuTanoCh HEU3BECTHHX 5 3semenToB: B 1923 r. N 72
61 oTKpHT Hevesy u CosteromMm B LHUPKOHAX H LUUPKOHHEBHX MHHe-
panax Hopseruu. G. v. Hevesy. [lucema B XypHane <Nature». SlHBapb—
Mapt 1923 r. Cm. Takxe G. v. He v e s y. Naturwissenschaften. 23 Febr. 1923
p. 133. Jnementr —rad Huit (Ha) oxasancs aHanorom rpynnsl UHPKOHMS,
3aHs) MECTO B MEPUOAMYECKOH Tabauue nepes TAHTAIOM M 3acTaBUNl BCe
penkue 3emau oT M .57 no Ne 71 momecTtuTbcs B OAHON kyeTke nofg Y M Sn.
J60NBITHO TO, UTO U3 5 HEM3BECTHLIX 3TO OLiJI eJUHCTBEHHBIHA YETHBI{ DJIEMEHT,
M OH nepBbIM okasajics oTKpuTM. Harkins (1920 r.) noguepkuBan, 4To HEMU3-
BECTHBIE 3JIEMEHTHI MO MPEHMYILIECTBY HEUYeTHBIE, YTO CBf3aHO ¢ HMX MaJol
YCTOHRUMBOCTDBIO, BEPOSATHOK pPAafAHOAKTHBHOCTBIO M HEQOJINOBEYHOCTHLIO (Moso-
‘BuHH HX wu3Hu). Ilo Coster’y copepxanune Ha B 3emMHoOM kope Gonbwe 2,10 —5.

4) Onpegenexue mNOHATHA O XUMHYeCKoM aemeHTe cM. F. Paneth.
Zeitsch. f. phys. Chemie. 1916. 91. 171. Csopaka o ctpoenuu marepun K. F a-
jans. Radioactivitat u. die neue Entwickelung der Lehre v. den chem. Ele-
menten. Braunschw. IV Auil. Jl. Yyraes. [Ipupoga u npoucxoxaeHue anemeH-
ToB. 1923. ctp. 102 (Hayun. Xum.-Texn. Usg.).

5). Cm. K. Fajans. Radioactivit. u. die neue Entwickel.'d. Elementen.
Braunschw. IV Aufl. 1922. Aston. The Isotopes. Lond. 1922. (MmetoTca pyc-
CKu#, dpaHLy3ckui u Hemeukuit nepeBoasi). CBogky pabor P€seppopna cm.
J. Pézepdopn CrpoeHue aToma ¥ MCKYCCTBEHHOE pa3JIOKEHUE IJieMeH-
toB. MockBa. 1923. (Tocuspart.). A. v. den Brock. Das allgemeine System
der Isotopen. Phys. Zeit. 1921, XXIl. 164. Cp. Loewinson-Lessing.
Compt. Rend. 1923. 176. p. 307 (0 COOTHOWEHMH MOPSAAKOBHIX HOMEPOB
M ATOMHLIX BeCOB).

6) B sTom psage euwe 3anopgo3peHn UZ! u UZU, B nocneguu® pabortax
Hahn yTeepxpgaeT CyuecTBOBAHHE MEPBOro BHAA IJIEMEHTA.

7) Bonpoc eufe He MOJYYHI NOJHOrO pa3pelleHusi, M YHCAO H30TONOB
M0 Mepe YCIOXHEHHUS M yTOHbIIEHHA METOAMKH YyBelH4uuBaeTcs. Becbma Be-
POSITHO, YTO HMEeTCs PSA W30TOMOB, MPUMEILAHHHX K 3JIeMEHTaAM B HHYTOXHBIX
Ko/axuecTBaxX. Hopeiwue TeopeTuyeckue coobpaxenusi, oco6ennHo C. A. L y-
KapeBa, BHLJBUTaAlT BecbMa GoJblIOE YMCJIO M30TOMOB, MOXET OhTb He
meHbliee 300. |

8) Hapo umetp B BuAy, uto Ul u U He oTgeneHw p[Apyr OT ApYyra, HO
KOJIMYECTBO BTOPOr0 HACTOJIbKO HE3HAYMTE/NbHO, YTO ATOMHBIH BEC [IPaKTH-
yecku oTBeuaeT ocHosHOmy Uj.

0) o aToMy uHTepecHomy Bompocy c¢M. Richards. Zeit. f. anorg.
Chemie. 1914. 88. 429. Batten a. Thorwaldson. Journ. Am. Chem. Soc.
1911. 33. 337. Curie. Compt. Rend. Paris. Gleditsch et Samdahl
Compt. Rend. 1922. Mars 13 (cm. Nature, Lond. 1922. 456). Th. Dillon
Proceed. R. Dublin Soc. 1922, XVIL 53. A. D. Monro. Journ. Chem. Soc.
L. 1921, 121. 986. CM. HekoTophie 3aMeyanus y: IJ. Llinoabvckuit. Ycnexu
dusnueckux Hayk. II, 2. 1921. Mocksa, cTp. 256. CBoaKa CTaphiX AAHHBIX CM.
C. Schmidt. Das Period. System d. chem. Elemente. Leipz. 1917. p. 65— ¢€6.
O meTogax MCKYCCTBEHHOTO pasfieNleHHsi M30TOMOB NOMMMO BHILE ILHTHPO-
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BaHHWX pabotr Batten, Thorwaldson’a u Harkins’a: A. Pinkus.
Journ. de physique et de chimie. 1921. XIX. 336 (¢ auTepatypoi).* G. v. He-
vesy. Ueber die Trennung der Isotopen. Oesterr. Chem. Zeit. 1922. XXV.
80 —82. F. Aston. Separat. of Isotopen. Nature. 1921. 107. 334.F. Aston.
Philosoph. Magaz. 1922. 43. 31. A. Egerton a. W. Lee. Proc. Roy. Soc.
A. v. 103. 1923. p. 499 (uuHK).

B ofuiem ceityaCc Ha OCHOBAHUM SKCNEPHUMEHTAJBLHOrO0 MaTepualla Hame-

YAETCA HECKOJIbLKO MyTeHl Ang oTAeneHusd U30TOMOB!:
1. ®pakuuoHHpoBaHHAsA NeperoHka.
2. lnpPysus uyepes NoOpUCTHE NEPErOPOAKH.
3. Paspgenenne npu nomoly pagHeBHX MHAUKATOPOB.

[lepsnie nBa cnoco6a ‘JOJIKHB YACTHYHO OCYU[ECTBIATHCA W B 3fMHOM
Kope, Tfle 0CO6eHHO BTOPOM METOA B CYL{HOCTH HUCMOJb3YeTCs MPUPOAOH
B OPPOMHOM Macwitabe npu GuUIbTPALHU PACTBOPOB NO KAMHIIAPAM W yabTpa-
kanunasipam. [lepsuii mor 66 HAGAIOAATLCA HA PTYTH B MECTOPOXAEHHAX, rje
Mbl UMEeM HeCOMHEeHHble SIBNeHUs BO3roHKH (Hanp.,, Monte Amiata); Bnpouem
Bronstedt u Hevesy (Zeit. f. anorg. Chemie. 1922. 124. p. 24) 3TuX pa3-
NHYUK HE OOHADYKHUIIK, |

Bo Bcskom ciayuae, Aaxe €C/iM Mbl JOJXHW 6GyaeM npu3HaTb, YTO MpH
NEepBUYHOM CBOEM 3apoXjeHHH (T. €. [0 Hayana reoJOTHYECKHX MNMpOoLEeCCoB)
Mbl Y€ B FOTOBOM BHAE HMMEAH 3aKOHOMEDHBIE WM MOCTOSHHBIE CMECH M30-
TOMNOB, TO BCE X€ MNpU AaJbHEHIKX IeoJIOTHYECKUX U TeOXHMHUYECKHX SABJe-
HUSX 3TH CMECH MOLJM 6n OGHADYXHMTb M3BECTHOE pasnuuue B cocrase. [lo-
3TOMY, HECMOTDPS Ha Kaxyuieecsi oTpulaTelbHoe pemeHHE 3TOT0 BOMpoOCa,
1 CuMTan Gbl UENecoo6pPa3HHIM MPOAOIKATL H3YYEHHE ATOMHBIX BECOB U3 Pa3-
JIAYHBIX MHHEpaJibHBIX TeJl, CB3aHHBIX C PA3/UYHBLIMM YCJOBHUAMHM TI'eHe3Hca.

MuTepecna u papyrasd CTopoHa B JTOM BOMpOCEe: €C/AM M3BECTHO 6osee
TPeX KW30TOMNOB, TO OTHOCHUTENbLHOE COfAepXaHHe B CMECHM Ka¥Joro H3 HUX
SIBJISETCS  HEOMPe/e/TeHHbIM. HexoTopyio MONHTKY B 3TOM HanpasleHHH fe-
naetr Dembster (Nature. 1922. ®esp., p. 158), cuuras, 4To s usotonos Cl
MBIl UMeeM OrpepeeHHoe cnﬂ'rﬁﬂmeﬁl CM. Mpum. (22).

10) O cpepgHem coaepXaHMU PAaAMOAKTHUBHHX 3JEeMEHTOB B MOpOJax cm
A. Holmes. The Age of the Earth. 1913. p. 130. Copepxanue pagus B 10~
n Topusa B 10 75 Ha 1 rpamm mopoast (8 npolienTax —Ha 102 Gosabwe).

Kuca. nop. Cpeanune.  OcHOBH.  YJabTpaocCH.

Cpennee u3 2,63 1,28 . 0,66 0,50
pa3HbIX aB- } pagus
TOPOB 3,01 2,57 1,28
[To Joly TOpUs 2,05 1,64 0,56
W3Bepxk. nop. OcajoyH. MeTtamopd. [ny6okoB. ocC. ;

Copepxkanue -
Ra (E 1[]“12} 213 115 :-::.ID 5,0
Cogepxanue 2.0 1.0 15

Th (8 1073)
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Ot aTuX uudp He TPysHO NEPERTM K CopepXaHWI0 ypaHa; Hafo JiHilb
pasgenuTs Bce LUuppn Ha 3,4.1077 T. e. yudpm OyayT BHpPAKATLCH
0, X.1075, rge X 6yAeT B cpegHeM 0Ko0Ji0 5 (=5.10¢). Russel (Nature.
1921. OkT. 27) cuuTaeT cpegHee coaepXaHue ypaHa — 7.10~6 png Bceit
3€MHOM KOPH, (a B mpoueHTaX 7.1074), YTO 611u3k0 K HAWMUM NOACYETAM.

Anst Topust CpefHee NpOUEHTHOE cofepikaHue 15.1073, T1. e. cojepKauue
TOpPUSA BABOE OOnblue, YEM ypaHa.

Cm. nutepatypy: Pool. Phil. Magaz. 1915. 23. 483. A. Tepacumos.
Pone papusi B puHamuke 3emHou xopul. U3B. Teon. Kom. 1922. LX. 43. G. Craig.
The terrestrial distribut. of the radioelements a. the origin of the Earth. Na-

ture. 1913, 92, 20 —30. H. Geitel. Die Radioactiv. der Erde. Handb. d.
Radiologie. 1920, 1. |

11) JlutepaTypa BeCbMa 3HAYWTE/NbHA: MPUBOXKY JHLIb rJaBHEHLIHE CBOA-
Hhie pa6orh; F. ClarKke. Philos. Soc. Wash, 1889. 11. F. Clarke. Chem.
News. 1890. LXI. p. 31 (o6uwme B3rasan). F. Clarke. Bull. Geol. Survey. W.
1891. Ne 78. 34; 1897. Ne 148, 13. I. Vo gt. Zeitsch. f. prakt. Geologie. 1898
225, 314, 377, 413; 1899. 10, 274; 1906. 223. B. Bepuapgcx ¥ ii. OnuT onu-
cat. musep. Cn6. 1908. 1 (1). 121 — 125. A. Pepcman. Uszs Axag Hayx
1912. 367. F. Clarke. Data of Geochemistry. Bull. Un. St. Geol. Survey.
1920. (4 Edit.). Ne 695. 12—41. H. Washington. Chem. of the earth’s
crust. Journ. Frankl. Instit. 1620. 757—813. (Ilepeneu. B Annual. Rep. Smithson
Inst. Wash. 1920 (1922) p. 269). B. Bepuapgckuii. Wcropus munepanos
B 3eMHOM Kope. 1922. 1. Iletp. 36 — 53 (B neuaru; wusg. Hayun. Xum,-Texn.
U3p). F. Clarke a. H. Washington. Proceed. Nat. Acad. Sc. 1922. VIIL
108. (Average chem. compos. of ign. rocks) — poctynua nuwb no pedeparty
OueHb MO6ONKTHHE NOACHETH ¥ cO06paxeHus npuseaeHH B ctatbe P. Niggli
Das Magma u. seine Producte. Naturwissenschaften. 1921. 1X. 463—471. Cm.
Th. Cook. Nature. 1922. 110. 253. F. Clarke. The relat. abund. of sev
metallic. elements. Journ. Wash. Acad. Sc. 1914, [V. 58 — 61.

Mnes pacuera He no BecoBHIM, a N0 O00LeMHWM OTHOIIEHHWAM BMEpBbIE
6bina BhiABHHYTa MHOW B 1912 r., nosanee B paGotax Niggli u Har-
kins’a sta ¢opMa nepecyeToB 0KasalaCh HauGosnee NpPaBUJIbHOIO M BOWA
B 00MX0[ HAYy4yHOH MBLICHIH.

12) Hacroswuit coctaB MoXeT ObiTb NPHHSAT TOJBKO AJS HMUXHHUX CJIOEB
atmocdepnl, npuuem A. Wegener (Zeit. f. anorg. Chemie. 1912. 75. 107)
naetT Takue paHHbisi: Hy; —0,0033; He —0,0005; H,O — 0,4; Ne.— 0,0015;
N, — 78,06; O, — 20,90; A — 0,937; CO;— 0,029; O, — caepgn; Kr — 0,0001;
Xe — 0,000005. C BhICOTOI0 COCTaB CHIbHO MEHSIETCS; NMO3TOMY NPHBEAEHHAN
B TEKCTe Tabnuua coctasa atMocdepht He ABagercs cpepreio. Cp. L. Vegard.

Phys. Zeit. 1913. XIV. 677.

13) B Ta6nauyy BkmoyeHo auwb 10 3nemenToB M3 31, W3BECTHHX HaM
B cocTaBe MopckuX BoA. Cm, B. Bepuapckui Xusoe BelieCTBO B XUMUHU
mops. 1923. IMetp. (Hayun. Xum.-Texu. U3pn.). Ocrawowmecs ao 100 0,005%
AOKHH OBHITH OTHECEHB Ha [0JI0 OCTalbHHX 21 2/IeMEHTa M B NEPBYIO 0yYe
peAb a301a, KPDEMHMS M xKenesa.
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14) B sTo#t Tabauue, NOBHAUMOMY, CAMBIM TOYHBIM SBASETCS NOCJEAHHH
cronbeu, nonyuesHnt Bawuurtorom (L. c. 1920. 773) nyTeM BHHMATENb-
Horo npocmoTpa 8602 anainW30B TOPHHX MOPOJ, M3 KOTOPHX OHJH NPHUHATHI
BO BHHMaHME Wb 5179 BNoNHE [OCTOBEPHHIX aHanu3a. Becbkma MHTepecHbie
nonpaBkyM BHOCHT B 3Ty Tabauuy M. Duma s (Bull. soc. mineral. France
1922, XLV. M 6, p. 129), xoTophi#l ycTaHaBAMBaeT Ha OCHOBAaHWII ypaBHEHHM
COOTHOWEHHE MEXAY TIIHHHCTLIMH MNOpOAAMH, NeCYaHHKaAaMHU U M3BEeCTHAKAMH !
924-4; 5+1; 3=£l.

15) Ta6bnuuya BawuHrToHa cocTaBiseT NOCAEAHEe CJNOBO HaWHUX
3HAHWHA B DTOH 06JACTM M OCHOBAHAZ HA pfAfe CneuMaJbHHX aHA/lHW30B XH-
MHUKOB AMepukaHckoro l'eonoruuyeckoro Komurera.

Ouenb MOGONHTHHE 3aMeyaHusi NO NOBOAY 3ToM Tabauun aenaet CooK,
(Nature. 1922, 110. p. 253), pedepupys ctaThio Clarke 1 Washington’a,
06 bEeAMHUBIUMX CBOM pe3yabTaTh. llpy 3ToM mnocneguuii cronbel ocTasncH
6e3 OGonblIMX M3MEHEHWH, Kpome ciaeayiowux: xnaop noHuxeH ¢ 0,056 po
0,048; ouenp cunabHOo noHuXkeH ¢Top ¢ 0,078 no 0,030; BCcTaBnenn peaxkue
seman (Ce, Y,0; — 0,020, CuO — 0,01, Zn — 0,04 u Pb — 0,002 (cm. B. Bep-
Hapac kUi, UcTtopus muHepanoB 3eMHOM kxopu. I, 1. 1922, p. 48).

Cook, pasbupas nosyyeHue CpefHHX UMPpP, NOAYEPKHBAET, YTO B CBOMX
pacyerax BawunrTodH u Knapk uCXOAuUIM M3 pacnpocTpaHEHUs B Tiy-
6MHY rpaHMTOB A0 8 KIM., & paibile€ NPHHUManM 06a3aibTH CO CPEAHUM CO-
pepxanuem Si0, — 48%o. C 00k nopuepkuBaeT, 4TO MO OKEAHAMU COBCEM
HET FPAaHUTHOM 30HH, 4, MOBUAMMOMY, HENOCpPeACTBEHHO HAauWHaeTcsd 6as3aib-
TOBast MOCTENb, B BHAY YE€ro CPEAHsisi Mopoja foMkHA OHTb ropasfo MeHee
KMCJIOM M cofiepxaTh ‘He cBhiwe 50 — 5500 SiQ, Takoi cocTaE yxe He OT-
peyaeT 00Jblle TPAHOAHOPHUTY, a THUNy ra66po. Cp. Loewinson-Lessing.
Miner. Magaz. 1911. VIIl. 248 — 257, 289 — 297, .

16) B Tta6nauue Kindpka 3Be30ouk0l OTMEUYEHH TE IJEeMEHTH, YHCJa
KOTOPHX OH CYMUTAA CIHIIKOM BbICOKMMH; OfHAKO, MH BHAMM, 4TO B 0OO0wWEM
OHM Ha HEMHOro OTHAHYAKTCH OT uMpp BamwuurToHa (xkpome Toabko C).
B obmem ¢ Tabnuuen BawwunrrTona cornacue Goabwioe. Knspk Ha
OCHOBAHMHM HOBHX aHajnu30B paet ewe uyudpm: Cu—0,01; Zn— 0,004
Pb—0,002. 3™ undpm 3HauuTenbHO 60Nbme, YeM y BawHHTrTOHAa,
B 10 pas, HO OHH, MOBHAHMOMY, BeCbMa BEPOSTHH M AOKHH OLITb NPHUHSATHI.

17) B. cronbue 5 paHn MHOI MpHHSATHE 3a pacuuciaesue croabua 7
undpu. Beco cronbeny 7 MHOW BHuMCIEH M3 cTosbua 4; Te uudph, KOTOPHE
MHOIO Ha OCHOBAHHM HOBHX [JaHHBIX MNOJIYYEHH M OTJHYATCA OT CTaphiX,
noMeueHs B ctonbue 5.

"~ OcHOBAHUA CIefyIoLHe :
C — mnoHWXEH B CBA3M C BHSACHUBLWIMNMCA noHmkeHuem CO, B CBEXHX
nopoaax. -
Ba — oCTaBT€H CTAaphiM, HEeCMOTpA Ha yasoeswrwe y Knapka. Ba-
WHUHTTOH CYHTAET MEHbWYI0 UHOPY NPaBHIbHOMN.
St — nosniueH cornacHo MHenuiw Knspxka mw BawunrTtosna.
F — BaBO€ MOBHLIWEH COTJACHO MHEHMIO RawHHTrToOHa.
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Li — cornacio n Knspxky, m BawuHTTOHY MOHUXKEH BABOE.

B — cornacio BamuHrrtoHy pgomkeH OuTb nonuxed B 100 pas.
Ycn0BHO' CYMTAI HA OCHOBAHWW PAAA COOOPAXEHHH BO3MOXKHBIM
NoHHU3UTH Juiib B 10 pas.

vV - = .
C nociegHue padnTH aMEépPUKAHCKOH WKOJB COBEpLUIEHHO omnpeje-
I' —
Ni JIEHHO 3aCTaBAAKT NOBLICHTH BABOE 3TH 3JIEMEHTH.

Kpome Toro B moit nepecuet Bx/aoyeHs Be u Cu.
Be -- coxpauneno B ctapom Buge: Becooe 0,005 u o6nemuoe 0,0095.
Cu — Gepy naubGonee BepoaTHoe uyucio mexay Knaspkom u Ba-
WHHrtoHom: Becopoe 0,005 u o6bemuoe 0,02.

Boobuie tabnuua VI npeacrasnser CBOAKY NOCAEHUX HAILKX CBEACHUN
0 cocTaBe 3eMHOII Kopul. B Heii oco6exsHoe 3HaueHHe o MpHUOXHCHIBAIO
cTonbuy 6 u 7, npeaCTaBASOLN{EMY TNPOUEHTH uYuciaa aTémoB. 3T uudpl
MOJy4YeHu MyTeM OeleHUss COOTBETCTBEHHHWX CTONGLOB BECOBHX -MPOLEHTOB
(T. e. pna 6 cronbua—4 u gas 7 croafua —5) Ha aTOMHLie Beca. B HeKo-
TOPBIX OTHOWIEHHUSIX 3TH LUUPPH VKA3HBAKNT U HA 00 beMHB € COOTHO-
WEeHMWA B KOAKUYECTBAX OTAEIbHLIX DNEMEHTOB.

18) Ta6nuua cocrtasnena no 5 cronbuy raéauys VI u no tabaune V B a-
MUHTTOHA. YacTuuHo MHOW CAeNaHB HEKOTOPHE W3MEHEHMs, NpUYeM
YCIIOBHO B 0603HaueHHsiX Baw M H r T o Ha 3Ha4yeK X-3aMeHeH Ludpoio naTh,
YTO KOHEYHO YCHJIMBACT CXEMATUYHOCTH Tabayub. Ilo cpaBHeHuiO ¢ UuP-
paMmi BawHMHTIrTOHA HEKOTOpbe 3JEMEHTH HU3WKUX [AEKAJ MNOBBHILIECHBL.
[IpnuaTel BO BHMMaHUE M nocJyeguue noacyetl B. BepHapgckoro. Ucro-
pHA MUHEpanoB 3eMHOM kopul. I, 1. 1923.

19) Bugenewsr ToONbKO mNepBhie NATb [€Kaj, TaK KakK OTHOCHTENbHO
OCTa/IbHBIX ¥ HAC HeT AOCTATOYHO MOJIOXMTENbHBX JaHHHX. Tabauya npea-
CTaBAseT Juwb nepepadotky cronbuya 7 tabauiu VI

20. B Ta6nunax VI u VII BcTaBned u ragHHK Ha OCHOBAHUH CleAYOWMX
coobpaxeHuid. ['apuuil BCTpeuaeTcs B LUPKOHMEBHIX MuHepanax, ob6pa3ys
5 — 109, uupxonus. Jlaxe, ecid Ang OCTOPOXHOCTH NPUHATH TOJNbKO 10/0 OT
UHPKOHUS, TO yudpy copepxauus nociregiero—0,03 Hapo ymeHnswuts B 100
pa3 —1.10 ~4, uHaye roBopst x.10 ¢ mo Becy. [IpuHHMas BHICOKKI1 ATOMHBIH
Bec rapHus, Mbl noayuaem X.107% nmo o6bemy. IT0 LHUPpPH MUHUMANbHbIE,
€CJIH TOJIbKO fAaHHhs paboThl Heve sy nauana 1923 r. npasunsusl. CM. npH-
MeyaHue (3).

21) Uzoronuueckum yuciom HaswBaetcsa: P — 2M, T. e. pa3HOCTb mexay
aATOMHBIM BECOM W y/ABOEHHHIM MNOpAAKOBWM uuciom (MoseneeBo uncno).
UsoTonuuyeckue uucna fo 28 snemeHTa BBIPAKAIOTCA HeGOJNbIIMMH  BEIUYH-
HAMH, fajleé HAayHHAT OHCTPO PACTH.

3HAYEHHE U3O0TOMNMUYECKOTO YUucana aig xapamepucwm 3ne-
MEHTOB oTmeuanock ouenb Muorumu. Harkins. Zeitsch. f. anorg. Chemie.
1916.95.20, F. Kircho ff. Das Periodische System der Elemente im Lichte
der Theorie d. radioactiv. Zerstor. Zeit. f. phys. Chemie. 1920. 94, 257.
Harkins. Nature. Lond. 1921. 14 Anp. -
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Cum. npumeuaHue (61).

22) TMNoppobree 3TH pacdeTn c¢M. A. Pepcman. O6 oaHOM 3aKOHHOCTH
pacnpejeseHHss XMMUUYECKHX 3NE€MEHTOB B 3eMHol kope. Joxnagm PAH. 1023,
| Ecin Mbl HE3aBMCHMO OT pacrnpocTpaHeHus GyAeM pacCMaTpUBATL ITY

Tabnuuy, NONOXHUB B €€ OCHOBY nepBbie 28 snementoB MeHpeneesckol Ta6-

JIALBl, TO 3TO HE BHECET CKOJbKO-HUOYAbL OnpeaeneHHBIX W3MEHEHHH B NOA-
CYETH:

1. B nepeom psaay Hajo G6yaet npubabButh eue He, Ar, Ne.

2. Bo BTopom 6yayT uckmouens Be, Ba (Br) u go6aeneH ckanpmuil.
Hudpol B 3TOM cliyyae HECKOJABKO MOHU3ATCS.

3. Tperwvs rpynna octaHercsa 6e3 U3MEHEHHIl.

4. B rpynny ponweHn OunTb BKIOYEH OGepunanit u ucknouenn Cu,
Lt ar,; Br

ITH uudpb NpU NPUHATHM MNEpBHX 28 3JIEMEHTOB 110 MenpeneeBckoi
Tabauue, a He MO MX 3HAYEHHUIO B 3EMHOH Kope, noMeleNs MHOWO B' CKOG-

KaX. Mp BHgMM nopasuTenbHoe COBnajeHue 3TUX UMPpP, MOKa3bBaWILEE,
4YTO nepBuie 28 2JeMEHTOB B AEHCTBUTENBHOCTH OnpefeisioT cob010 BeChb
XapaKTep COCTaBa 3eMHOH KOpBI. |

[Ipn 3TOM nepeuncaeHun Mbl MoXeM GpaTb JiMIUb TJIABHLIE M30TOMNLl M
[I0JDKHH npeHe6peéraTb TeMH, KOM B Tabiauuye | mocrasieHnl B CKOOKH, TaK
KaK He 3HaeM B psfe CJlyyaeB TOYHOrO0 KOJWYeCTBEHHOI0 COOTHOLIEHHS W30-
TONOB OAHOrO M TOTO K€ 3jaemMeHTa. B yacTHoctH 3TO mnpeHeGpeweHHe He-
KOTOpLIMM M30TONamMu Haubojee CYLECTEBERRO OTPAXAETCS HA NepeyucieHHH
Mg u Ni, yacTb KOUX JONMXKHA OLITb OTHECEHA MNPEUMYLIECTBEHHO K rpynne
4q -+ 2. 310 Bu3LBAeT MNOHMXKEHHMe BCEX YHCEJ NEepBOro M UYETBEPTOro psAa
M MOBBILEHUE TPETLErO Psifia ¥ HEMHOFO BTOPOro, MPHUEM TAKOE H3MEHEeHUEe
6oJiee YyBCTBUTENbHO AN MOCJAEAHMX ABYX cTon6uoB (mo JlemncTepy
COOTHolueHne n3otonoB Mg:24 — 7590, 25 —12,5%0, 26 — 12,5%0).

23) Jtoro Bompoca s YACTHYHO Kacancs B cBoeit Ieoxumuu. A. Pepc-
maH, leoxumua Poccun. 1922, 1. cTp. 409.

24) Moureau et Lepape. Compt. Rend. 1914. 153.

25) Yernpe THna accouuanui COBEPLIEHHO HE3ABHUCHMBI OT TEX WIHU.
MHHX THNOTE3, pachofaraloliiX 3TH aCCOLHALMN NPOCTPAHCTBEHHO HA 3EMJe.
B Tom uan uHOM BMAe HX BuAaenser ¥ Washington (1920), B coux
MeTporeHMUECKMX ¥ METa/UIOTeHHUYECKHX 3lemenTtax, U Niggli(1921).

26) O COBMECTHOM HAXOXJEHHH 3INEMEHTOB — «KOppPeasluu» NOAPOo6HO
roeoputr Washington, npupogd ¥ BCIO UHTEPeCYWILYIO HAC JIMUTEPATYPY.
H. . Washington. The chemistry of the earths crust. Journ. Frankl Inst.
1920. 190. 790. OcobenHo MHTepecHa pa3lupaemass UM KOppeNsuus MexAy
Na n Fe u mexpy Mg u K.H. Washington. The correlat. of pot. a magn-
Proceed. Nat. Ac. Sc. 1915, L. 574. Cm. Takxe oueHb BaxHylo ctaTbio H. W a s-
hington. Distribut. of the Elements of ign. rocks. Trans. Amer. Inst. Min.
Eng. 1909. XXXIX. 735. Ouens paxna palora B. Bepunapgckoro. [lapa-
FEHE3HUC XMMHYECKHX 3JEMEHTOB B 3emHOi XKope. Tpyawn Xl Crezpa ecTecTBo-
ucrnratene# u Bpaueid. Mocksa. 1910.
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27) Cm. noppobuee 06 atom A. @ epcecmaH. leoxumua Poccuu. 1922. L
57. OcHopHue paboTH MO AEJCHUIO INEMEHTOB HA KHMCHIbIE H OCHOBHHE CM.
De-Launay. La science géologique. Par. 1905. 627. J. Vo gt. Zeitsch. f.
prakt. Geologie. 1894 —1906 (psp ctaTeit). Cu. Washington B npeguayuem
npuMevaHuH (26). | _

28) BonpoC 0 KHCNHIX H OCHOBHHX ndpﬂnax 6yaeT 0OCyXaeH Aanblue,
B CBA3KM C COCTABOM pa3HHX 0060Jl04eK 3eMHOH Kopbl. XOTd [ejeHHe 3Je-
MEHTOB HA 4YeThipe rpynfn AOBOJBHO Pe3Ko CKA3LIBAETCA B BAJIOBLIX NOA-
CueéTax, TeM HE MEHEE OHO O4YeHb HECHO AJS PiAa MJ0XO0- M3YUOHHLIX C reo-
XUMHYECKOH TOYKH 3peHus oanemeHToB. Tak B. BepuHapackuit cuuraer
0J1arOPOAHHE Ia3hl LWWPOKO PACNPOCTPAHEHHHBIMM B 3EMHOM KOpe, & M0 OTHO-
WeHUI0 K Br ¥ J BHICKA3HBAET 3aTPYAHUTENBHOCTH CBA3WBATH MX C OCHOB-
HBIMH Marmami. .

29) Bonpocy neperpynnMpoBOK 3J€MEHTOB NOCBAWEHA CheUHalbHas
rnaBa Xl. ;

30) F. Becke. Tsch. Min. Petr. Mitth. 1903. XXII. 209 —250. Prior.
Miner. Magaz. 1903. 61. 228. F. W ol ff. Der Vulkanismus. B. 1913. .M. Stark.
Petrographische Provinzen. Fortschritte der Mineral, 1914. [V. 251. Becke
B HEOOnYaWMHO MUTepeCHOH $opMe MOoAHSAN BONPOC 06 ATIAHTHYECKOH U TH-
XOOKEaHCKOH Marmax, ykaswiBas OoJjiee riy6oKoe 3aneranue Mepsoi ¢ mpe-
obnagauvem Oonee Tsxenwmx ajnemeHtoB (Si, K, Ca, Fe) B npotuBomnonox-
HOCTb Oones Jnerkum marmam ¢ Na, Mg, Al u Si.

31) ®. Jlesuncoun-Jleccuur. Use. Jlonurexu. HUuer. Tletp. 1915
XXIII. 459,

32) IlogpoGHoe wu3nOXeHHe 3TOro Bonpoca Bowo B Mol [eoxumuio
Poccnu. A. P epcman. leoxumus Poccuu. 1922. 1. p. 57 — 65.

33) J. E. Spurr. Theory of ore deposits. Econ. Geology. 1907. II. 780.
W. Lindgren, Metallog. Epochs. Econom. Geology. 1909. 1V. 409. Cp. npu-
Meuyanue (23).

34) BepxHue 4yacTH 3eMHO#i aTmMoCPepn HECKONLKO F’MNOTETUYECKHM Hame-
yeHt A. Wegener. Zeitsch. f..anorg. Chemie. 1912. 75. 107. Ilo ero pua-
rpaMMe KUCIOpog AOXOAMT Toabko nao 80 xnm., HauuuHaa co 100 npuobpeTaioT
3Hauyenue He, H u reoxopoHuit, npuuem Buwe 200 xiM. U renun yxe ymeHb-
waercd. N nagaer Ha Bucote 120 kam., ycTynas MecTo BOAOPOAY, KOTOpPHI
K 140 kiM. focTHraeTr CBoero MakcHmMyMma, yCTyHas MOTOM MEAJIEHHO U MOCTe-
NeHHO runoTeTHyecKkoMy reoxkopoumo. Cp. npum. 12.

35) Bnepswe penenue Ha 30un Sal, Sima, Nife 6mno nameueHo E. S u-
ess’oM U4 nogpolHee OblI0 MM oGoCcHOBaHO B ero Antlitz der Erde. 1909. II.
p. 625.

36) Bce Hawmu paccywpaeHUs OCHOBHBAIOTCS Ha HM3yueHHMH Bonpoca o
cpepHeM cocraBe 3eMHO# wopo. Hapo ckasaTh, uTo K nepecyeTaMm CoCTaBa
M OMpeje/eHHI0 CpefHUX LUPp OyeHb MHOIHE TeoJorH, neTporpadn U MHUHe-
pajiors A0 [OCAefAHero BpeMoHM OTHOCHJIMCb BeCbMa CKENnTH4YECKH, He BHAA
B HHX BO3MOXHOCTH KaKHX-JH00 BHBOAOB obuwero 3HayeHud. Hamp., onpe-
NeJIeHHO CYMTaJ] NPHHUUMNHANBHO OWMUO0YHBW 3TOT MeToA Jie BMHC O K-
JJeccuur. F. Loewinson-Lessing. Compt. Rend. Congr. Géol.
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Int. Spb. 1899. p. 379. B HacTosujee Bpems, nocae pab6or Harkins’a
M Ap., 2Ta Touyka 3POHHA HAYMHACT YCTYNAThH MecTO 6ojiee NpaBH/IbHOM
oyeHke 3THUX paboT. JlioGonuiTHo nocTpoedue Osann’a (Sitzungsber.
Heidelb. Acad. 1914. XXVI), koTophit Bcé nopogs CPaBHWA CO CPEAHHUM CO-
CTABOM U BECbMA M3AIHO A0KAa3aN 3HAYEHWE ITOTC METOAA B METPONOTUM.

37) R. Daly. Average chem. composit. igneous rock-types. Proceed. Amer.
“Acad. Arts a. Sc. 1910. XLV. 212 —240. H. Washington. Chem. Analys.

of ign. rocks. Prof. Papers. Un. St. Geol. Survey. N¢ 99. 1917. R. A. Daly.
Igneous rocks a. their origin, mepesog A. Il. epacumosa. Mockea. 1919.
i1 p. 20.

Ta6nmuua XVI nepeunciieHa MHOIO HA OCHOBAHHMM Tabauusl XV, npuuem
MHOI0 ANt PE3KOCTH B3ATH JHUIb NEPBHH U TpeTUH CTONAOLH.

38) HeCOMHEHHO, YTO eCTh PAA OTKJIOHEHUH OT napaJisiend3ayuu psagos; Tak
B VJIbTPAOCHOBHHX P urpaer 60/mulyi0 pojib, HO He OTBeuyaeT TUny 4q; 06-
patio Co ¥ V nonapjaioT B rpynny KHCJIHX [OPOj, YTO COBEPILEHHO He OTBe-
yaeT NpPHUPOAHEIM cooTHoweHUsM. Ho B obulem, cxema BhilepXuUBaeTcsa AJis
nepBuX 28 3/JEMEHTOB € HCKIKYHTEAbHOK PEe2RKOCThLIO.

39) Jlutepatypa no reoQHU3uKe, NOCBSUleHHAss MNPUPOJE LEHTPAJbHEIX
yacTeid 3E€MHOH KOpH, OYeHb Benuka. 5 OPUBOXKY NWlWb riaBHeHwue: ¥
W. Klussmann. Beitrage zur Geophysik. 1915. XIV. . E. Wiechert.
Nachrichten der Gesellsch. f. Wissensch. 1897, 221. Csoaka Bcex nocliegHux
pa6or Wiechert’a—B. Simmersbach. Jahrbuch d. Nassauesch.
Ver. f. Nat. 1918. 70. 8¢ —142. T.C.Chamberlin a. R. D. Salysbury.
Geology. 1906. I. 564 wu Il. 58. Cm. cBoaxky Trabert. Lehrbuch. 4. Kosm.
Physik. B. 1911. Cm. Taxke Bombicci. L. sulla composit. fisico del globo
terrestre. Chem. Reale Acad. Sc. Inst. Bologna. 1887. Vill. H. Thiene. Tem-
perat. u. Zustand d. Erdinnern. Jena. 1907. Oco6enHo BaxHb MHOTOYMCACHHbBIE
padotnl Teodusuueckoit Jladopatopun Kapweru B Bawuurrose, HeopaHo-
KpaTHO 3aXBATHBABLIME 3THU BOMPOCH; CM, 0Co6enHO paboTH HAf CKATHEM
nop GoabwuM pasnenvem Johnston’a 1915 r. u ap. Cum. Takxke P, o1 n.
MarmaT. ropH. mop. ¥ WX npoucxoxXi. (mep. A. [. Tepacumora). 1919
II. p. 7 n caeg. Prior. Min. Magaz. 1916. XVIII. p. 40 u pp. HoBue ugewn
B acTtpoHoMHH. 1913. No 2 (3emnsi, ee BHewHHe GopMH M BHYTpPEHHee CTpoe-
Hue). T. Chamberlin and H. Reid. Ann, Rep. Smithson. Instit. W. 1916.
225. L. Adams a. E. Williamson. . Fran kl. Inst. 1923. 195 475S.

BaxHel B 3Toli 06nacTH Hopelimive paboTH Mo CEHCMOJOTMM; XODOIWIAs
cBOAKka nocaeguux AanHuX ¢M. E. Tams. Die Naturwissensch. 1923. 26 Sus.
p. 49. W. Westphal. Die Naturwissensch. 1922, p. 260 (ota. oT conxua
B napaxX Fe). Cm. Takxe R. Brandt. Neuere Anschauengen i{i. den Aufbau
d. Erdkruste. Naturw. 1920. 351. W. H. Hobbs. Earth Evolut. N. J. 1921.
(3emnsi TBEpaas ¢ oTA. pacnaasn. o4aramu). R.D aly. The Planetes. Hypoth.
in relat. to the Earth. Scient. Mountly. 1920. Ne 82 (npotus Yambe pnena).
T. C. Chamberlin. The origin of the earth. Chic. 1916. U3 ctapmx paboT

ynomaHem: E. Suess. Sitzungsber. Wien. Ac. der Wissensch. 1907. Math.

Nat. 1. 116. p. 1555. Daubrée. Les météorites et la constitut. du globe
terrestre. Par. 1886.
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40) O cBs3M ¢ KOMETaMH M NPOUCXOXKAEHHM MOCAEAHWX CM. THaBy O KO-
mMetax (cTp. 87). ;

O npoUCXOXAEHHWH MeTeopuTOB CM. nojpoGHee F. Berwerth. 1914
(Ref. Neues Jahgbuch f." Miner. 1916. I. 175; nepeBoa HeMeuKoi CTaTbH —
Ann. Rep. Smithson. Instit. 1919. Wash. p. 311). F, Berw erth. Fortschr.
d. Miner. Kristall. Petrogr. 1911. I. 276. BepBepT CHYHTAeT METEOPHTHI
3a yvacCTUALb HawWweh nNJaHeTHOW CUCTeMHBl, He corjlawasck ¢ Sv. Arrheni-
us’ oM, KOTOpDbii OTHOCHUT HX JIMIUb OTYACTM K Haleid COJIHeYHO# CHCTEMe.
Cm. pa6oth Tschermak’a (Sitzungsber. Wien. Ac. 11, LXXI. 1875. p. 661),
YCTAHOBMBIUErO CBSi3b OMNpEAeNCHHBX XHMHYECKUX THIOB C onpeae/le HHbIMHU
3BE3HBIMH TOTOKAMM MM BpeMeHaMmu roja, H [InkkepuHra, cpsi3nBaB-
IWEero nyTH ~KaMeHHHX MEeTEOPHTOB C AacCTEepPOMAaMH, a MYTH XEeNe3HHX —
¢ xomeramu. Jlurepatypy cm. BepBepta. Crookes. (Phil. Trans. 1918.
217 A, 427) cunTaeT KaMeHHHE METEODUTH COBEPLWIEHHO CXOAHHIMM C 3eMiei
M NPOM3BOAMT MX OT ACTEPOMAOB; CHAEPUTH OT/IMYAET M AYMAET, YTO, MOXET
OHTb, OHUM MHOTrOo npoucxoxaerud. Cp. G. Merrill. Metam. in Met. Bull. Geo.
Soc. Amer. 1921, XXXII. 395.

41) CymecTByoT eule NPOMEXYTOUHHE TUNB — ME30CHAEPHUTH (majna-
CUTHI), B KOTOPHIX HMEETCH Macca MeTajla € BKJAKWYEHHBMHU B Hee G0JIbLUIHMHK
KpHCTaNIUM4YeCcKUMH 3epHamu cunukatos. B. M. Toabgwmuar (1922) yka-
3bIBa€T, YTO TaKoe HepasjeseHue ABYX $a3, oueHb Pa3HOPOJHBIX, MOXHO
06bsICHUTD JIMIlIb HHUYTOXKHOIO BEJHYHHOK CHJIB TATOTEHUS B YCIOBHSX
3aCTHIBAHMA Macchl MeTanna, 6jarofaps uyeMy Kamau CHJAMKATa HE MOTJH
OhTb MeXaHWueckd 060co6leHbl OT METania NOfJ BAMSHUEM CHJAH TSNECTH.
[lon BonpocoM cTtouT Gonbwas rpynna CTEKNOBATHIX METEOPUTOB — TEKTUTOR
(Neymayr-Suess. Erdgeschichte. 1921, 1. CM. 0 HHUX, KaK 0 KOCMOJIUTAX
(Himmelsglaser) V. Goldschmidt. Zeit. f. Kryst. 1921. LVL 420).

42) O XMMHYeCKOM COCTaBe METEOPHUTOB, CPeAHMX LHPpax M pacnpocTpa-
HEHHH OT/ACJbHBIX SJIEMEHTOB MMEETCA OrpoMHas JWTEpaTypa; riaBHeiuue
padoTm: W. Wahl Zeitsch. f. anorg. Chemie. 1911. 69.52 — 96 *. O. Far-
rington. Mem. Nat. Acad. Sc. 1915, XUl Q. Farrington. Journ. of.
Geology. 1901. IX. 393, 522. G. Merrill. Journ. of Geology. Chic. 1901. 9.
630. G. Merrill. Amer, Journ. of Sc. 1909. 27. 469. O. Farrington.
Analyses of Stone Meteorites. Field Museum of Nat. History. Geol. Serg IIL.
1911. Chic. N¢ 9 p. 195 #, Q. Farrington. Meteorites, their structure
composit. a. terr. relat. Chic. 1915. (Ref. Nature. 1916. 98. 145). G. Merrill
Bull, Geol. Soc. Amer. 1916. XXVIIL. 50. G. Merrill. Memoirs of the Nat.
Acad. of Sc. 1914. 14, G. Merrill. Proceed. Nat. Acad. Sc. 1919. 37— 39
(Rev. de Géologie). Cm. npexpacHuie pa6ots G. Prior. Mineral. Magaz. 1914,
XVIL. 33. G, Prior. Miner. Magaz. 1916. XVIIL. p: 40. G. Merrill. Compos.
a. structure of meteor.,, compar. with terrestr. rocks. An. Report. Smiths.
Instit. Wash. 1917 (1919), p. 175.

43) B cko6kax mnocTaBieHn ‘uudpu noacueroB Harkins’a (Philos-
Magaz. 1921. 305). Pacxoxpgenue Haubosbluee B Xenese. [IpuHEMag UHQPPH
Tapkuica, MW NIOAyyaeM BanoOBOe CpeArHee MeTeopuToB eue Gonee GnusKoe
K 3EMHOMY, YeM Y MEHd.
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44) Elie-de-Beaumont. Note s. L. émanations volcaniques. Bull.
d. . Soc. Géol. Franc. 1847.1V.1249 —1334. Cp. St.Claire Deville.
Memoire s. l.émanat. volcan. Compt. Rend. Par. 1856. XLIII. 955. A. Breit-
haupt. Die Paragenesis der Minerale. Freib. 1849.

45) Crookes. Genesis of the Elements. Lond. 1887. J. N. Lockyer.
Inorg. Evolution. L. 1900. H. Mo po3oB. [lepuoa. cucTemnl cTpoenus Belle-
cTBa. MockBa. 1906. H. M o p o 3 0 B. JBosiouns] BelleCTBA HA HeGeCHBX CBe-
Thnax. Peub 3ac. Xl Crheapa ectecte. 1910, Mockea.

46) F. Clarke. Chem. News. 1890. 61. 31 — 34, Ewie panbwe g 1873 r.
OH BhiCKa3nBajl TE Xe MbCIH,

47) L. De-Launay. Revue géner. d. sciences, 1902. 30 Avril; 1904,
30 Avril. L. De-Launay. Compt. Rend. 1904. CXXXVIIl (MapT). L. De-
Launay. La science géologique. Par, 1905. 627 — 665. L. De-Launay.
Les gites mineraux et metalliferes. P. 1913. 1. 12 — 54.

48) T. Carnelley. Ber. d. deutsch. Chem. Gesellsch. 1884. XVII, 2287 —
2291. J. Waddels. Chem. News.1914. 113. 289 — 291. Cm. Takxe A. P epc-
'maH. Neoxumus Poccum. [Terp. 1. 1922, T'naea VI (Hayunoe Xum.-Texuuy. Usa.).
| 49) G. Oddo. Die Molekular. d. radioact. Atome. Zeit. f. anorg.

Chemie. 1914. 87. 266. W. Harkins. Zeitsch. f. anorg. Chemie. 1916. 97.
175 (Jour. Amer. Chem. Soc. 1916). W. Harkins. Journ. Amer. Chem. Soc.
1917. XXXIX. 857. W. Harkins. Science. 1919, 1. 577. W. Harkins.
Nature. 1921. 14 Anp. C. Schmidt. Das Period. System d. chem. Elemente.
Leipz. 1917. 114, C. Schmidt. Periodisches System u. Genesis der Elemente.
Zeit. f. anorg. Chemie. 1918, 103. 79— 118. W. Harkins. Journ. Amer.
Chem. Soc. 1920. XLIL. 1956. Chic. (Ref. Chem. Zentr. 1921. N 17. p. 697 —
700). W. Harkins. Philosoph. Magaz. 1921. Ceur. Nernst. Das Weltge-
bidude im Lichte der neueren Forschung. Berl. 1921. W. Ackroyd. The
telluric. distribut. of the Elements in relat. to their atomic. Weights. Chem.
News. 1902. 86. 187. A. ® e pcmaH. [luceMo B pegakyHio (CTPOEHHE MUPO-
apauun). [pupopa. 1922. Ne 8. ITa mMucCAbp Onna eme paHbliie MNPOBEAeHA B
6pouniope A. PepcmaHn a. Bpemsa. Usp.«Bpemsas. IMerp. 1922, ctp. 56 — 60.

50) V.M.Goldschmidt. Der Stoffwechsel d. Erde. Zeit. f. Elekt. u. anorg.
Chemie. XXVIII. 1922. 411. Cwm. nepeBog 3. BounwTtearT. Ilpupoga. 1923.
N 1—3. V.M. Goldschmidt Ueber die Massenvertheilung im Erdinnern,
vergl. mit d. Structur gewisser Meteorite. Naturwissensch. 1922. 918 —920.

51) G. T. Prior. On the genetic relationship a. classificat. of Meteo-
rites. Min. Mag. 1916. XVIII. p. 40. '

52) O cBa3u ¢ MenpjeneeBckol Ta6auuei cm. B rnase VII. .

53) H. Washington. The Chemistry of the earths crust. Journ. Frankl.
Instit. 1920. 190. 781 —786. P. Niggli Das Magma u. seine Producte.
. Naturwissensch. 1921. IX. p. 463.

54) A. ®epcman. Tleoxumus Poccum. [lerp. 1922. 1. p, 52 u cuep.
B ta6auuy BcrassneH Ha (Hafnium), a Bce pejxkue 3emMiM NOMEIREHH B OAHY
knetky mnox Y. CosepwieHHO OCOOHAKOM 5 BhIgesisiio BCIO HOJIEBYIO Fpynny.
UMeeTcs CXOACTBO MEWAY Moed Tabnuueil W oOyeHb MHTEpecHo TabJiMLel
¢t G. Oddo. Gaz. Chimica [taliana. 1920. [. I[. 213.

11
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55) U3 orpomuo# auTepaTypul Mo 3TOMY BONPOCY CM., MIABHbIM 06pa3oM,
A. Sommerfeld. Atombau und Spectrallinien. Braunschw. 1921. 567. Cwm.
taxkxe npumevanusa (57) u (58).

56) CM. MOM nojcueThl 3TUX 4ucen Ha ctp. 37.

- 57) C. Schmidt. Periodisches System u. Genesis d. Elemente. Zeit. f.
anorg. Chemie. 1918. 103. p. 79. C. Schmidt. Das Period. System d. Ele-
mente. Leipz. 1917 (oco6enno p. 114).:

58) Cm. Takke npumeuanue (55). E. Baur. Zeitsch. f. phys. Chemie.
1911. 76. 569. H. Stinzing. Eine neue Anordnung d. per. System. Zeit. f.
phys. Chemie. 1916. 91. 500. W. Ko ss el. Physik. Zeitsch. 1919. XX. 265.
(Ueber die Zusammensetzung der Atomkerne u. seine Neigung z. Zerfall).
Lise Meitner. Radioactivitit u. Atomkonstitution. Festschrift Kais.
Wilh.-Gesellsch B. 1921. 161 (nep. B. Y HkoBck o i#i. Hayun. Xum.- Texs.
Uza. 1922). M. C. Neub urger. Die Genesis d. Elemente. Phys. Zeit. 1922.
XXHIL. 133.

Oco6enHo NOGOMBITHHL B ITOM OTHOWIEHMH nocTpoeHuss Me#tTHep,
TaK KaK ee MOjejlb AaToMa HEOOh4YaHHO npocto Tpebyer Takux nyrtei pac-
naja, Np¥ KOTOPHX Yalle BCEro MEHsEeTCH aTOMHHII BeC Ha 4.

59) Pa6orsi Harkins’a BecbMa MHOTOUUCNCHHB, PACCESHH B PA3HBIX
M3JAHUAX M HEOAHOKPATHO MOBTOPAKT OfHU U Te ke AaHHbig. Coobujai Te
uagauusd, kKotopue mHe u3BectHol: W. Harkins. The constitut. of Atom
Nuclei. Philos. Magaz. 1921. XLIl. Lond. 305 — 339. W. Harkins. Journ.
Americ. Chem. Soc. 1920. XLII. 1956 (Ref. Chem. Zentralbl. 1921. No 17.
697 — 700). Harkins. Nature, Lond. 1921. 14 Anp. (CBs3b H30TONHYECKHUX YHCEJT
¢ pacnpocTtpaHeHuem 3nemeHToB). OpHa u3 rnasHuix crateii: W. Harkins.
Journ. Amer. Chem. Soc. 1917. XXXIX. 856 —879. W. Harkins. Zeitsch.
f. anorg. Chemie. 1916. 95. 20; 1916. 97. 175.

60) OwueHb JNIGONHTHA CBSI3b MEXAY 3NEMEHTOM W KPUCTANIHYECKMM
ero cTtpoeHdem B camopopHom BHAe. Kohl ycranaBnusaer HeCOMHEHHYIO
CBAI3b MEXY MNoJOWeHUeM anemeHTa B MeHaeneeBCckoil Tabnuue: a HMEHHO
YETHBlE 3eMEHTH O6LIUHO 00651aJAI0T reKCaroHaJbHOI PeWEeTKOK, a HeuyeT-
HHe —kKky6uueckow. OcobenHo uHTepecHn noctpoennss Tertsch. H. Krystal-
logr. Bemerkungen z. Atombau. Sitzungsber. Wien. Acad. Math.-Naturw.
Kl 1. 1920. CXXIX. 91—113.

61) Xop paccyxaenusi [ap KM HCa TAKOB: HEKOTOpOE YKCIO MOJOXH-
TeJbHLIX 3apsfoB obpasyeT gapo P, HekoTopas 4yacTb 3TOro 3apsija racHTCs
OTpHUATENbHBIMKM 3JIEKTpoHamMu — N; oCTanbHasi 4acTh 3apsga O0CTAeTCH
B AApe CB0oOOJHOW M onpepensercs P—N=M. 310 u ectb mopsakosoe
YKUCJIO MM YMC/I0 CBOGOAHBIX AONOXHTEIbHBIX 3NEKTPOHOB AApa MM MOPSA-
koBuii Homep. Ecam P—N=M, 10 P=M-+N; c apyro#t cTopoHH
P = 2M - nekoTopas BenxuuHa X; orciofa 2M+x=M-JN, a x=N-—M.
Muaue ropopsi pasHyua MeXAy YMCJOM OTPMUATENbHHIX 3JIEKTPOHOB M IoO-
PAAKOBBLIM UHCJIOM €CTh BMECTE C TEM PasHULa MeXAY ATOMHBIM BECOM W
YABOEHHHIM NOPSAKOBHIM YMCJIOM MM, €L€ HMHAuYe, pa3HMLA MEXQY YHCJ/IOM
CBA3AHHBIX U YHCJIOM CBOGOAHLIX 3JIEKTPOHOB B . SIfipe; YHCI0 X HOCHT Ha3BaHHe
H30TONMHYECKOro uHchia (cm. npumevanue (21).
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B HawuMxX mnpejcTaBieHHUsIX O CTPOEHHM sfjpa elje HeT ejuHCcTBa. He-
COMHEHHO OAHO, WYTO [/laBHaf YaCTb SAPA 3AK/OYAETCH B €r0 NOJOXKUTENb-
HoM 3apsae, oTBevyaioulem uyucny Mo3enesda (mopsagkoBomy uyucny = M)—
B NPOCTEHUIEM CAy4Yae 3TO ONpeAesieHHOE YHCIO0 sAep renvs, KoTophe 06o-
3HayaloTCa uepe3 a ¢ mMaccow 4 u 3apsgom M. [loMHOXHB YHC/IO 3THX sgep
Ha 4, Mbl MOJIy4aeM BCIO MACCy 3TOM 4YacTH $Apa, HEWTPaJiM3yeMyld BHeil-
HUMM TUJIAHETAZPHBIMH OTPULUATENbHHMK 2JeKTpoHamMu. Boiuutas M X2 wu3
aTOMHOro Beca, Mbl MoJiyyaeM MacCy APYroil 4acTH siApa U ONpeAessiemMylo
YyuCsIOM, HA3HIBAEMHM H30TOnMHueckum n (n—A —2M). Kak npeacrasuth
cebe aTy Maccy? l'apKUHC YNpoWEeHHO MPeAcTaB/seT MACCY BOAOPOAHRX
3JIEKTPOHOB pe€, HEHTpanbHbuX camux B cebe. /[lpyrad wkona, ¥ K Heil npu-
mbikaeT MeWiTHE p, CUUTALT, YTO CTPOEHME ITON YACTHM CNOXHEe, YTO OHA
TOJIbKO YACTUYHO COCTABJIEHA M3 HEHTPaIbHBIX LUEMEHTHPVIOUIHX BOAOPOAHKX
TPynM, HO H ellle U3 HeWTPaNbHLIX rpynn TUna reius (z'+ 28), ypaBHoBeweH-
HBIX [IBYMsS 3JIEKTPOHAMH; Macca Kaxaoi tako#t tpynnm 4, Taxum ob6pasom
BO BCEX aToMmax, B KOTOPHIX H30TOMHYECKOE YMUCJIO MeHbiue 4, BTOpas yacTb
siipa COCTABJIEHA TOJIbKO U3 BOAOPOAHLIX DNEKTPOHOB, B APYIUX—OHZ YaCTbiO
COCTOUT M3 MOCNEJHHUX, YACTbIO Xe U3 HEUTPANbHHX TeleBHX rpynn. IJTa
BTOpas, HECKOJNIbKO 00JIee CNIOKHAA, TUMOTE3a HeoObuaiiHO M3sALHO paspe-
waer U o0bSICHAET MOPAAOK pacliafa paguOaAKTUBHBIX BELIECTB.

Takum o6pazom no MekiTtHep |
dopmysa ypana —=46a-+ 13 (o' 4-283) + 2H 4 2C =238

[To 'apKuHCYy Bbhpax)aeTcs Tak:
U=46 (pe;)+5% (pe) ~
rae 46::? rae 54 =—=n

Ecin BopaxeHue TlapKHUHCa HaM COBEpUWIEHHO He YKa3wBAeT MNoO-
p KA pacnapa, TO BoipaxeHne MeiliTHe p gaeT KJ04Y K NOCTPOEHHIO H3
. JAHHOro 3JieMEeHTA Haubosee BEpPOATHOrO psja pacnapa.

62) B. BeprHagckuii. XuUMHUECKHE 3JIEMEHTH M MEXAHHM3M 3EMHOM
koput. [Ipupoga. 1922, XI. 3—5, 33 —37.

63) Ilo Boupocy O XHMMHMM JYHB [IOBOJIbHO Oojbliasg JAUTEpATypa. CM.
S. Wolff. Der Vulkanismus. l. 1914. 639 (¢ GoibwnuM CIMCKOM NHTEPATYpPH).
I. Landerer. Compt. Rend. Par, 1889 (lI). 360: 1890 (II). 210. A. Wege-
ner. Die Entstehung der Mondkrater, Braunschw. 1921. *Siegmund Giin-
th er. Vergleichende Mond-und Erdkunde. Braunschw. 1911, A. Benonoas-
CKHu#. O komeTHBIX XBocTax. Otuet llynakosck. o6ceps. Iletp. 1922, cTp. 85.

64) O cnekrtpax nnauer ¢cm. A. Benononbckuit. Kypc actpopusukh.
HI. 1921. 234. John a. Nicholson. Astroph. Journal. 1922. LVI. 380
(cnextp Benepn). ¥*Ch. André. Les planttes et leur origine. Par. (Gaut.
Vill). 3. 3 nuk. Atmochepa na Benepe. Tpyaw Actpodumsnu. OGbceprar.
Mockera. 1922. 1. 265.

65) A. Benonoabckuit. Kypc acrpodusuku. 1921, IlI. 165 — 171. Cw.
C6opuuk «HoBme ugen B acTpoHomuu». Ne 5. 1914, Moreux. Ouen est
'astronomie. Par, 1920. 204 — 236. R. W. Wood. Lunar Petrography. Astroph.

11*
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Journal 1912, XXXVL 75. E. Wherry. Amer. Mineral. 1920. V. 167 (cepa).
Branca. Die vier Entwick. Vulcan. Sitzungsber. Preuss. Akad: Wiss.
1915. IV. p. 59.

Obwass macca OTAENbHBIX M3BECTHBIX HaM KOMET He T[peBnlaeTr
0,0001 semnu, T.e., NIPU NPUHATHU AJIS HEX YAENbHOrO BECA 3€MJIM, MX Macca
o6pa3oBajla Obl MajJeHbKOoe KOCMMuYeckoe Teno Bcero auwb B 80 KiM.
paguycom. '

[lo nyHukTy 7 HawMX BHIBOJOB HAA0 OTMETHTbL ONLITH HAaj HarpeBaHUEM
B BaKyyMeé METEOPHUTOB. BBIJEJICHHLIE M3 HHUX ra3bl U napsl B O0ueM Hamno-
MHHAIOT COCTaB KOMETHHX XBoCTOB (Fogel). CBeuenne XBoCTa HEKOTOPLIMK
O00BACHAETCS M3Jy4YEHHEM M3 CONHUA Jydell THUNA KaTOAHLIX.

66) W3 MHOroumcieHHniXx paboT MO CnekTpy coaHua ormerum: A. be-
nononscku . Kypc Acrpodusuku. Ilerp. 1921. Ill. cTp. 142 (c nutepa-
typow). H, N. Russel. Astrophys. Journal. 1922. LV. 119, 354. (Ilony-
AspHoe w3noxenue 3toi cratbM K. BoGopuukuit. «[Ipupopa». 1922.
Ne 8 —9, crp. 103). A. Gramont. Compt. Rend. Par. 1921. 172. 893. C. G.
Abbot. The Sun. 1911. 91, 94, 99, 104, 252. Buisson et Fabry. Journ.
phys. rad. 1921. Il. 297 (cnexktp B yabrpaduonerosoii uyactu). *Loring
Atom. Theories. 1921. N. J. 161. Veronet. Compt. Rend. 1918. 166. 109.
F.Loring. Atomic Energy a. Radiat. of the Sun. Chem. News. 1921. 219.

67) CnexTpb! OTAENbHLIX 30H COJHLUA CM. NOMHMMO JIMTEPATYPhbI OTME-
YyeHHOM B mpumeyaHuu (66) — De-Launay. La science géol. P. 1905. p.
656. CM. nonyaspHbie CTaThy J. D nu K. JBMNKEHHE B CONHEYHBIX NATHAX.
«[lpupoaa». 1918. 109. 3. Inux. ConHue Mo HOBEHIIWM MCCNEAOBAHHUAM.
M. Tocusg. 1922.

68) O Temnepatype connua cM. Sv. Arrhenius. Phys. Chem.
Gesetzmassigkeit bei d. kosm. chem. Vorg. Z. f. Electroch. 1922. XXVIIL
405. L. Meitner. Zeit. f. anorg. Chemie. 1923. N¢ 2. p. 9. A. Schuster.
Astrophys. Journal. 1905. W. Wilson. Radium a. solar energy. Nature. 68.
1903. 222.

69) Megh-Nad-Saha. Philos. Mag. 1920. XL. 809; Phil. Mag. 1921.
XLI. 267, Phil. Mag. 1922. Dez.; Phil Mag. 1920. XL. 472 —488. Me gh-
Nad-Saha. Zeitsch. f. Physik. 1921. VI. 40. Cwm. Taxxke nurtepatypy
Npd ONWCAHUU CTEKTPOB 3BE3[. |

70) llenas nuTepaTypa UMEETCH MO BONPOCY O HAXOXOEHWM ypaHa M pa-
aust Ha conHue. U3ssectHuit ¢usuk Jlewap ¥ He pH ¢T BhcKkasmBaloTCs 3a
floNylleHye B HEeHTPaJbHHX 4YacTIX COJHUa 60Jiee THNEIbX PaguoaKTHBHBIX
3JIEMEHTOB, 4YeM YpaH, YTO SBASETCH TOJbKO runore3own. Hasselberg
(Svensk Vett. Akad. Handl. 1910. 45. Ne 5. 63) He Hawen pagus Ha CONHLE,
B NpoTHBONOJoXHOCTH D yson (Astronom. Nachrichten. 1912. 192, 82), ko-
TOpHI OTKpHN ero JuHuu B xpomocdepe. [leppen cuuraer, yro pacnag’
PaAMOAKTHBHLIX BEUECTB JIOJDKEH WTTH HA COJIHUE Tak OHCTPO, 4TO papwit
B ero yciaoeusx Oypet «trés fugitifs.

71) O cnexktpax TymaHHocTel cM. A. benonoabckuii. Kypc Ac'rpu-
¢usukn. [lerp. 1921, 1l p. 172 (autepatypa). Cm. Takke Bourget, Fabry
et Buisson. Compt. Rend. Par.. 1914, 158. 1017. J. Nicholson. Sur
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= mm——

les poids atomiques des élem. des néboul. Compt. Rend. 1914. 158.
p. 1322,

Pedepar nocneguux pacbor Jiuxkckoit Obcepraropun (no 1918 r.) no
CNEeKTPaM TYMaHHOCTEH cM. «Ycnmexu O u3adyeckux Hayk». Mocksa. Il (2).
1923. 281 (nuTepartypa).

72) HexkoTtopble o6ujHe 3ameyaHus o0 TyMaHHocTdX cM.. E. Belot.
L’évol. collect. et disc. des étoiles et des nébouleuses. C. R. Par. 1923,
176. 567. B. ®ecenkos. Tpyan Acrpodus. Obceps. 1922. 1. 49 —186
(CBA3bL TYMaHHOCTEHN ¢ meTeoputamu). Me unier. Compt. Rend. Par. 1913.
156. 391 (cBasb ¢ mereoputamu). Groot. Gravity aud Pressure of Radiat.
Proceed. Akad. Wett. Amst. 1922. XXIV. p. 64.

73) O6uue paHHLIA O CNEKTpe 3Be3d W JUTEPATypy MO 3TOMY BOMpoOCY
cm. A. benononbck uid. Kypc Acrpoduzauxu. HI. 1921. 127 — 142, 175,
195. CumoH Hpbioxom6. 3Bespn. locusp. M. 1923. (IlonynapHas KHHra
Howokom6a ceiuaCc CHAbHO ycTtapena). «HoBbie HaeHn B aCTPOHOMHH®.
1914. Ne 4; 1915. Ne 7. HepucT. Muposganue B cBeTe HOBHLIX HCCAELOBAHKIL.
«Ycnexu ¢uszuu. Hayke. I (2 — 3), cTp. 184.

Cm. o 3Be3pax S. P. Merrill. Stellar spectra of class S. Astroph.
Journ. 1922. P. Stroobant. Sur la nature des étoiles tempor. Bull. Ac.
Sc. Belge. 1928. [X. 448 (autep. o Nova).

74) Tlo aBomouuu 3Be3g cm. Sv. Arrhenius. Zeitsch. f. Electroch.
1922. XXVIIL. p. 405. Eggert. Physik. Zeitsch. 1919. XX. 570. R. Emden.
Ueber den Bau u. Entwickelung der Sterne. Physik. Zeitsch. 1922. XXIII.
490. J. Perrin. Mati¢re et lumiere. Ann. de physique. XI. 1919. p. 78—95.
A. Eddington. Stellar movem. a. the structure of univ. Lond. 1914 (oco-
6enno rnasa VIII. 155 —183). A. Eddington. Encyclop. Britannica. 1922.
«Astronom.». Vol. XXX. 296. A. Eddington. The interior of Star. Nature,
May. 1923. p. V. B. Koctuuun. Tpy6u In. Actpod. O6c. 1923. 1L p. 294.

75) Mo HOHM3AUMHK 3JIEMEHTOB CM. JIMTEPATypy B npumeuanuu (69); cu.
oco6esno Megh-Nad-Saha. Zeitsch. f. Physik. 1921, VI. 40. H. N, Russel
Astrophys. Journal. 1922. LV.119. W. We st phal. Natur.-wissensch. 1921.
IX. 863.

76) A. S. Eddington. The Borderland of Astron. a. Geology. Nature.
1923. p. 18.

77) HecomHeHHyi0 POAb B MHTpauuM D3JICMEHTOB HIpPalOT MArHUTHbLIE H
3eKTPOMATHUTHHE SBJIEHUS, KOUX BIIMSAHHE NMOKA EIe YCKOJIb3aeT OT Hallero
HCcClleOBaHUA.

78) IlonsaTHe o0 <«MHrpayuH» 3JIEMEHTOB BrHepBLEe BBeAeHo MHOWO. Cm.
A. ®epcman. leoxumua Poccuu. 1922, 1. p. 61 — 64. |

79) Tl. Jle 6 e g e B. laBnienne cBerta. Knaccuku ectectBo3Hanms. M. 1922,
{c6opuuk ctaTeit). Tam-xe nureparypa ¢ pa6otamu Bpeauxuna, Pag.

80) Cm. Joly. Radioactivity a. Geology.1909. A. Holmes. The Age of
the earth. 1913. 107. | |

81) Chamberlin a. Salysbery. Geology. 1907. 1. 97.

82) O norepe aTMOCHEpPO ra3oB COMIacHO KUHETHYECKOH TEOpHH rasoB
¢m. J. Stoney. Astrophys. Journal. 1900. XI. 251, 357; S. C oo k. Astroph.
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Journ. 1900. XI. 36. Cm. Taxxke B. Bepunapac kuit. Us. Akag. Hayx. 1912.
141. * J. Stoney. Scient. Trans. Roy. Dubl. Soc. VI. Ser. 11. 1897. 305.
Sv. Arrhenius. Lehrb. d. kosmischen Physik. 1903. L. 164 — 181,

83) O cunax puddysuu M paccesHHM BJIEMEHTOB CM. CBOAHYIO, YCTa-
pesuwyw ctatbio A. D epcman. Ssnenus nquddysun B 3eMHOK Kope. «[Ipu-
popa». 1913. 817—826. O paccessHHM I/IEMEHTOB MU MHKPOKOCMHYECKHX Teiax
cm. B. Bepunapgckuiir [Naparenesuc 3J1eMEHTOB B 3€MHOM Kope. [IHEBHHK
Cobespa EcrectBoucnurateneit. Mocksa. 1910, B. Bepua gcku 1. Xumuye-
CKHe D3JIeMeHTH M MeXaHM3M 3eMHON kopu. «[lpmpopa». 1922, XI. 3—5,
crp. 33— 37.

84) Bonpoc o xope XxuMuyecKuX peakuud B 3€MJIE M KOCMOCE HE MOXEeT
OHTb KOHEYHO PAaCCMOTPEH C Kakolo-HHOYAb AEeTalbHOCThIO., 3ajaya HacTos-
IHEr0 MCCNefoBaHHUS 3aK/0YAeTCH JAulllb B NONLITKE OCBETUTh pacnpejeneHue
XHMHYECKHX 3/IEMEHTOB B KOCMOCE, HO HEe XOfi BO3MOXHBIX XHMHUUYECKHX peaKumi
¥ MX sHepreTHKy. K 3TOoMy Bompocy s1 AyMai0o BEpHYTbC B [pYroM MecCTe.

85 Cp. B. Cyxopckmuii. Teopema HepHcTa u ee upuinoxexHus
K aaektpoxumuu. Uss. INonutex. Unct. 1912. XVIII. CIIB. 549.

86) O XxXumHYeCKMX 3aKOHAX MepeMeleHuss M mnepepacnpejeseHus dae-
MEHTOB B 3eMHOH Kope CM. ocobGensio Leith a. M e ad. Metamorph. Geology.
Ne 4. 1915. C. K. Leith. Metamorph. Cycle. Journ. of geology 1907. XV.
303. Warren Mead. Redistribut. of Elements. Journ. of Geology. 1907.
XV. 238 — 256. bonee crapywo auteparypy cm. y V. Hise. Treatise on me-
tamorphism. Monogr. Unit. Stat. Geolog. Survey. 1904. XLVIL. 932.

87) CoBOKYNHOCTb PpPa3NAWYHBIX SBAEHMH MUTpALMHU BJIEMEHTOB B 3E€MHOM
KOope MH BKJIO4YaeM B oOuiee noHsatHe mMetamopdusma. M3 orpomuoin aute-
patypa no 3Tomy Bonpocy ¢M. V.M. Goldschmidt. Zeitsch. f. Electroch.
XXVIIl. 1922, Leith a. Mead. Metam. Geology. 1915. A. ®epcmaH.
leoxumusi Poccuu. Itetp. . 1922,

88) B. Bepuapgckuit. O rasoBom o6meHe 3emMHo# kopu. MU3B. Axap.
Hayk. 1912. 141 —162. B. Bepnsapackuit. U3B. Akag. Hayk. 1916. 1249.

89) Cm. A. ®epcmaHn. leoxumus Poccun. 1. 1922. p. 65. B. BepHa a-
CKHMMH. XUMUUeCKMil cocTtaB uBoro BewecTBa. llerp. 1922 (u3p. «Bpewms»).
B. Bepuapckui. Xupoe emectBo B xumuu mopsa. [lerp. 1923. (Hayu.
Xum.-Tex. U3paT.).

00) Papuit B kocmoce. A. F'epacumos. Poab pagus B AUHaAMUKeE
semHoil Kopw. M3e. Teon. Kom. 1921. XL. 43. Cm. A. Holmes. The
Age of the earth. 1913, Grotrian. Physisch. Zeitsch. 1920. 145 (Bo3-
HUKHOBEHHE = DAJHOAKTUBHOCTM MO BAHMSHHMEM COJMHEYHOrO M3JIYYEHHS).
J. Joly. The Movem. of the Earths Surf. Phil. Mag. 1923. (uionb) p. 1167.
J. Joly. Pleochr. Haloes. Proc. Roy. Soc. 1923. (A.). v. 102. p. 682. Paguoax-
THBHOCTb MeTeopuToB. Quirke a. Finkelstein. Amer. Journ. Sc.
1917. XLIY. 23].

91) Cm. cBoaky crateit D. Pezepdopp. Crpoenue atoma M HCKYC-
CTBeHHoe pasznoxenue snemenTos. [lerp. 1923 (nep. inonbckoro).

[lpu pacuennesuy HCNOAL3YETCsl OFPOMHAs 3HEprus a-JyuyeH, HO TEM
He MeHee OGLIYHO MOJAYHAEeTCH BHIMIPHIL B 3HEPrMd 3a CUET SHEePrud BHYTPH™
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ATOMHOM: T. e. paculenjieHue, KaKk U pagvoaKTUBHHI pacnag, MAET C BHje-
JIEHMEM SHEPruy M NPHBOAKT K 60J1ee YCTONYHBHIM FPYNNUPOBKAM, COAEPXKALMM
M€Hb LI € 3HEPTUHK.
lNpuBoXY 3TH AAHHHA NpUpaUEHHS SHEPruu;
B N F Na Al P
42 —13 35 6 42 15 :
[lpumep a3oTa noka3sWBaeT, uTO NPH paciielieHHH BHNIPHIL IHEPTrUH
He eCTb o00s3aTelbHOe #ABJEHMEe M MpPOLECC MOXEeT HTTH M B CTOPOHY.MO-

. TJIOLIEHHA.

[lpupopa ocTamowerocs atoma, NMOCJe BHJAETA BOAOPOAHHX YacTHL, €Le
He BhIsiCHEHa. :

92) Hekoropwie panHbia no uHTepecydinum nac ponpocamcm. Jl. Hyraes.
[Tpupona u nmpoucxoxpeHne Xumuyeckux saementon. 1923 (Hayu. Xum.-Tex.
M3pat.). B. Meswy TkuH. O HoBeiwux HanpaBaeHUAX B xumuu. IleTtp.
1922 (Hayuy. Xum.-Tex. Hapar.]. Fayans. Radioactivitit. IV Aufl. 1922,
Braunschw.Jl. Me i1 Tk e p. PaguoakTuBHOCTb  cTpoenue aTomMa (Hayu. XuM.-
Tex. Wspgat. 1922 nep. B. Yukosckoii). N. Bohr. Zeitsch. f. Physik.
1922. 1X. 1 —67. A. Sommerfeld. Atombau u. Spectrallinien. Braunschw.
1921. E. Kohlweiler. Elemententwickelung u. Atomkernbau. Phys. Zeitsch.
1920. XXL 203, 311; 1921. XXII. 243. F. Kirchoff. Das Periodische System
d. Elemente. Zeitsch. f. physik. Chemie. 1920. 94. 257. R. Sonder. Zum
Bau der Atomkerne. Zeit. f. Kryst. 1923, LVIL. 611. Pa6oTa, Bolweawas auilb
B HioHe 1923 r., He Morna OLTb MHOK MCNOJb30BAaHA; MEXAY TEM OHa CO-
AEPXUT PSA UEHHeHIIMX JaHHBIX, BOOOLIE OTBEYAIOIMX MOeiHd KOHLEeNnuuu.

093) O ckopocrax pacnaga cM. W. Kossel Phys., Zeitsch. 1919, XX.
265 (yCTOWYMBOCTbL Sifilep KPaTHHX 4).

94) llpuBesemM HECKONBKO O4EHb WHTEDPECHHIX MOACYETOB: 1 rpamMMm pagus
BhifengeT B rog 168 ky6. mm. He. Ecau npepnonoxuTs, YTO BCE a-4acTHUH
NMPOHUKJIW B OKpy¥alowuii Mertann (Hanp., Al) ¥ BHTECHMAH U3 ero sapa H,
TO KOJIMYECTBO BbifieseHHoro H B roj nop BiugHuem 1 rpamma papus AOMKHO
paTh He OGoabuie 1/i000 Ky6. MM. BoAopoaa. Jlis 0CTOPOXHOCTH, B PUPOAHHX
npoueccax Bo3bMeM ToJAbKo 1%0 3Toro uucaa, Bpems npumem B 1.109 (mMaxcu-
MaJilbHO€ CYLIeCTBOBAHME 3€MHON Kopbl), a cpefHee cCojepwaHue papus
B 3emje Ha 1 rpa‘?( nopoast — 1.10—12, Mm nosnyyum, 4TO 3a BCE BpeEMs
¢ 00pa30BaHKUA TBEPAOH 000/04YKK HAWA 36MHAA KOpa, TOJU{HHOK B 25 KIM.,
MOrjia STUM NyTeM BHIEAWTb BOAOPOAA MNOPsAKA MHOMMX AECATKOB ThHiCHY
Ky0. KHJIIOMETPOB. _

95) HMomemaem HECKONBKO JMTEPATYPHHX CChiJOK Ha paboThl, HMEuHe
3Ha4YeHWe [N MO3HAHUA XMMM3MA COJHEYHHX npoueccoB: Poincare.
LLecons s. L. hypothéses cosmogon. 1911. p. 191 —209. Sv. Arrhenius.
Zeitsch. f. Electroch. 1922, XXVIIL. 405. W. W ilson. Nature. 1903. 68, 222,
(papuit). J. Perrin. The origin of solar heat. Scientia. 1921. XXX. 355 (KoH-
AEHCauus JnerkuX snementoB). A b bot. The Radiat. of the Sun. Rep. Smith-
son. Inst. 1915. 137. Nernst. Das Weltgeb. im Lichte d. neueren Forschung.
1921.Berl. A.Holmes. The Age of the earth. 1. 1913. 110. Rutherford
a. Soddy. Philos. Mag. Lond. 1903.
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CM. nonynsipHyio KHUry 3. I3 i ¥ K. CoJiHLe N0 HOBEHIWNM HCCIeJOBAHUAM.
Mockea. T'ocusp. 1922. Baes. Tenno conkua. Metp. locuzp. 1923.

O nmskux t xocmoca cm. R. Plank. Zur Thermodynamik tiefster Temp.
Zeit. f. Physik. 1923. XIV, 158.

96) [IpuBoXYy rnaBHeRWIYI0 KOCMOTrOHHYECKYIO JIMTEPATYPY B XPOHOJIOIHU-
HeCKOM mnopsake:

N. Lockyer. Anorgan. Evolution. Lond. 1900.

A. Schuster. Evolut. of solar stars. Astroph. Journ. 1903. XVII. 165.

Chamberlina. Salisbury. Geology. 1907. II. 1 — 140.

* Ch. André. Les planétes et leur origine. 1909. Par. L.

H. Mo po3oB. 3Bomouust BeutectBa Ha HebecHmx cetunax. Ilpot. XlI
Ctespa Ecrects. B Mockse. 1910.

Poincaré. Legons sur les hypothéses cosmogonigues. Par. 1911.

* E. Belot. Essai de cosmogonie tourbillonaire. Par. 1911.

U3panuve <«Hoewie wupen B actpoHomuu». KocMoroHuyeckue rumnoTesHl.
MN1—1913 r. u Ne 3— 1914 r.

*Th. C. Chamberlin. The origin of the earth. Chic. 1916.

. Perrin. Annales de physique. 1919. XI. p. 1 —108.

[. YupBsuHckuii. K Bonpocy o 3aKOHAX 06pa30BaHUs XWUM. 3. BO
BcenenHoit. M3e. Jlouck. Ion. MucT. 1919. VII. 94,

J. Jeans. Problems of cosmogony a. stellar dynam. 1919 (mue Hego-
crynia; cM. K. baes. O6 ssomouun He6ecHuix e, INerp. 1920.

~P. Termier. Les grandes énigmes de la géologie. L. 1920.

W. Nernst. Das Weltgebdude im Lichte der neueren Forschungen-
Berl. 1921. (nep. «Ycnexu $usuku». Mocksa. il. 2 — 3. 1923).

Wiechert. Ueber das Schicksal d. Gestirne, Vierteljahrschr. d. Astro-
nom. Gesellsch. 1921. 56 (3 Heft).

* J. Jeans. Nebul. hypoth. a. cosmogony. Lond. 1922.

J. Perrin. Radiation a. Chemistry. Trans. Farad. Soc. 1922. XVII.

Sv. Arrhenius. Physik. chem. Gesetzmissigkeit ber den kosm.-chem.
Vorgingen. Zeitsch. f. Electroch. 1922. XXVIIL. p. 405. (Hayunoe Xum.-Tex. U3pa.).

R. Emden. Ueber den Bau u. Entwickel. der Sterne. Phys. Zeitsch.
1922, XXIII. 490. -

T. Moreux. Origine et formation des Mondes. Par. 1622.

A. Eddington. Astronomy. Cratea B RomoJHUT. ToMe BpurtaHckoit
SHuuknoneauu 3a 1922 r.

A ston. Chemic. Age. 1922. 11 Hosa6ps.

A. ®epcman. Bpemsa. Uap. «Bpema». Ilerp. 1922, 58 — 61.

A. Eddington. The Borderland of Astronomy a. Geology. Nature
1923. 6 SiuB. p. 18.

L Mmtne r, Zeitsch. f. auorg. Chemie. 1923. | p. 9 (3HaueHue paguo-
AKTUBHOCTH ANIg KocmuueckuX mpoueccos). (Cm. IMpupopa, 1923).

RAxopax-Tosapa Aapsun. Ilpurusu u pn;u:'rﬂ SBJI. COJIH. CHCTEeMbl,
lNocuspgar. 1923.

* J. Jeans. Nebul. Hypoth. a. Modern cosmog. Lnnd 1923,
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* W. Gerlach. Atomismus u. Makrokosmos. L. f. angew. Ch. 1923,
Ne 31/32, p. 214.

97) Norke. Giebt eseinen Kreislauf d. kosmisch. Geschehens. Z. f.Phys.
1922. X. 200.

98) Ormeuy, utro HepHcT cuuraer, urto 'pﬂﬁHﬂaI{THBHHE BelleCTBA
COCPEeAOTOUYNBAITCA MO NPEMYWECTBY B LEHTPANbHBIX 4aCTAX KOCMHYECKHX
TeJl, U NMOTOMY BCSIKOE OTAENSIOLEECs OT COJIHLA HOBOe Teno (Hamp., NiaHeTa)
AOXKHO COAEPXaTh PpPajHOAKTHBHHX BEILECTB MEHbIIE, YE€M CamMO0 COJIHLE,
Ecnu Bce Tensio Ha conHue M Ha 3eMJe OTHECTH K PaiMOAKTHBHOMY MCTOUY-
HHKY, TO COOTHOweHMe onpapamBaercs. OpHako, dakTHueckue HAGTIOREHHS
W nojAcCuyeThl, IPUBOAMMBIE B Hallled KHHXKe, rOBOPAT MNPOTHB 3TOroO.

99) 3a Fe, Co m Ni HauunaeTcss HoBas O0ONACTb DNE€MEHTOB, YTO BHTE-
KaeT He TOJIbKO M3 nepenoma KpMBOH pacnpoCTpaHEeHHOCTH, HO U M3 CTPOCHHA
BEIMECTBAa: KaKylo-O6n CXeMy CTPOEHMsi aTOMHHX sifiep Mbi HH TIPMHSIH, HO
332 aTOMHHM BECOM B 59 HaliopaeTcs peskoe H3MEHEHHE CKAYKOM Xapakrepa
atomoB (lF'apkuuc 1916 r.; . PoxpgecTtBenckuit). Ilocneguuii no-
Kasaj, 4YTO0 B XapakTepe H3JIyueHHUs DIJIEMEHTOB MocCNe UYeThipeX MaibiX
NEPHOAOB B BEPTUKAABHOM CTONGIE HACTYNAeT KOPEHHOE ¥M3MEHEHHe.

100) J. Schneider (Popul. Astrophysik. L. 1912. 794) BucuuTHIBAET,
4YTo B CpefHeM Ha 1 Ky6. MeTp M3BeCTHOro HaM Kocmoca npuxoaurtcs 160
ATOMOB 3JIEMEHTZ; nNpHM HANHUKHA .KOHIEHTPAUHH aTOMOB B KOCMHYECKHX
Tenax uudpH paspemxenus GaKTHUECKH SBISIOTCH €lIe TOPa3fo GONbIIKMA,
lns uanocTpaulM NNOTHOCTHM pacnpepeneHust ceeraummuxcs 3se3g Dyson
npeAsoKur NpeACTaBICHHUE 0 ABAALATH JJayH-TEHHHCHHIX MAYMKAX, pa36pocaH-
HHIX B 3€MHOM Luape. : |

101) 3akaHuyuBass 3Ty KHHMKKY, S He MOTY HE OTMETHTb, YTO MOMNBITKA
TIOAOHTH K YUETy XHUMHYECKMX 3JIEMEHTOB BCEJIEHHOW HEH30eXHO JO0JIKHA
Obina KOCHYTbCS JOCTHIKEHMH psfla HayuHhX AMCLHNIHWH, BECbMA OTAAJIEHHBIX
OT MOE} CneuUalbHOCTH — MMHEpAJIOTa M reoXMMuka. I co3Haio, 4TO MHOroOe
MOXeT OhTb HAOPOCAHO CIMIIKOM CMeNo, YT MPUILIOCh KOCHYTbCS 06acTen,
KOTOPHX A 9Y¥J, M 4TO HEBOJHHO MHOQI0 MOLIH OHTH U, BEPOSATHO, GBiIH
CAelaHn B 3THX o6aactaxX owubku. *Yacto O6asupysice TakuM oOpasoMm
Ha JOCTHXEHUAX ¢QU3HKM, XUMMH, acTPOPH3IMKH HJIU reoPH3NKH, MHE NpHU-
XOAHIOCh Hepeako coolulaTh YYXKOil HayqHbW MaTepuaj, He BKIajbBas
B HET0 KPHTHUKH, JiMILb NHTAasCh OCBETUTH €ro C TOYKM 3PEHHA MOMX €00-
CTBEHHHX TreoXumuueckux upeil. Ilyctb KpUTHKA JOMOJHMT W MCMPABHT MOM
OWHOKHM M HEJ0UETH; S CYHTAW HEOOXONHMBIM AaTh OCHOBHYIO KAHBY B OHOM
M3 BaXHEHWHMX BONPOCOB XMMMM KOCMOCA M TOJNKHYTb HayuHyio paloTy
B ONpPEAEJICHHOM HAMnpaBJIeHHMH,
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