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Kak 6b1no nokasaHo Manuncom [1], rnaBHble OTKPbITUS B TEOPETUYECKOWN Or13UKe MPUXOASATCH Ha
rogbl BbICOKOM COnHeyHon aktmeHOCTM (CA), B TO BpeMsi Kak OOCTWKEHMSA 3KCNepuMeHTanbHOM
PU3MKM He criegyloT 9TON 3aKOHOMEPHOCTU. B Halwwen paboTe nokasaHo, 4TO, NOAOOHBIM 06pa3omMm,
OCHOBHble  TeopeTuveckMe OOCTWXKEHMs B Krnaccudpmkaumm  XMMMYECKUX  3N1EMEHTOB
ocyLlecTBnaloTCA B rogbl Bbicokon CA. HaobGopoT — dusmdeckne obbACHEHWS Neprogn4ecKkoro
3akoHa [.1. MeHgeneeBa Ha ocHOBe pa3sHbIX Mogenen atoma Obinu npeanoXxeHbl B rogbl HU3KOW
aKTUBHOCTW COMHLA. JKCNeprMMeHTarnbHOe e OTKPbITUE XMMUYECKMX 31EMEHTOB He KoppenupyeT ¢
CA.

[daHHble ObIMM nony4veHbl U3 4YeTbipex Haubornee nomHbIX paboT Mo AaHHom Teme [2-5].
OcHoBHble Bexu B Kraccudukaumm 3feMeHTOB MO MX XMMWUYECKMM CBOWCTBaM: onpegeneHuve
MOHATUS XMYMMeECKOro anemeHTa P. bonnem (1661); Tabnuua xmmmnyecknx anemeHToB JlaByasbe
(1789); aTomncTnyeckasn Teopus HanbtoHa (1801); rvnotesbl ABoragpo (1811) u lMNpayta (1815);
Tpuagbl [éGeperiHepa (1817, 1829); 3akoHbl [wononra-Ntm (1819) u Mwutyepnmxa (1819);
OTHOLWIEHMST aTOMHbIX BecoB (1826) m V-obpasHas Tabnuua (1843) ['menuHa; pasHOCTHblE
oTHoweHus [MeTTeHkodepa (1850, 1858); pabotbl Hdioma (1851, 1857) u Kpemepca (1852) no
Tpuagawm; Bknagbl nagctoHa (1853) u Kyka (1854); “cyneptpuagpl” JleHcceHa (1857); pasHuua
Mexay Becamu aTOMOB M MoOnekyrn, yctaHoBneHHaa KaHHuuuapo (1858); mexayHapoaHbivi cbesq
xumukoB B Kapncpya (1860); knaccudmkaumoHHble cuctembl Kpemepca (1856), Kapu Jln (1860),
WaHkypTya (1862), HbtoneHaca (1863, 1865, 1878), Opnunra (1864), XuHpuxca (1866, 1867),
Meriepa (1862, 1868, 1870); nepsas (1869, ynydweHHasa B 1870) n sTopas (1871) nepuoguyeckne
Tabnuubl Mengeneesa; nepuogunyeckne Tabnuupl bennu (1882), baccetta (1892), PaHra (1893),
TomceHa (1895), ne byaboapaHa (1895), BepHepa (1905), Xakka (1918), >Kana (1928), PomaHoBa
(1934), 3mauuHbckoro (1937); BKIHOYEHME MHEPTHBIX Fa30B B Ka4yecTBE HOBOW rpymnnbl Pam3saem
(1902); oTkpbITMEe BTOpMYHOW nepuopgmdHocTun BupoHom (1915), passuton ganee CaHAEPCOHOM
(1960) 1 YncTakosbiM (1968); aHOManus Nepeoro yneHa, oTkpbiTas beHtom u eHceHom (1986) u
“xop koHa” JlamHra (1999) — Bcero 53 gatbl, pacnosioXEHHble B OCHOBHOM OKOMO 11-neTHux
COJTHEYHbIX MakcuMmyMoB B XIX B.

B uncno dmaunyeckux obwsicHeHun BknoyeHbl: nsotonus (Kpyke, 1886; Copau, 1911 n 1913);
mogenu atoma [lleppuHa (1901), Jbtonca (1902), Haraoku (1903), JleHrmiopa (1919) n Bbiopu
(1921); anekTpoHHble KoHcurypaumm (1904) u konbua (1907) ToMcoOHa; OTKPbITME ATOMHOIO
Homepa (1907) u panbHenwwue Bknagwl (1911, 1913) BaH AeH bpyka; yny4leHus nepuogmyeckon
Tabnuvupbl B COOTBETCTBUM C aTOMHbIMU HOMepamu (Moanu, 1913 n 1914); nepeada (1913) n BTOpas
(1922-1923) Teopun nepuogmdeckon Tabnumupl Bopa; aaneHerwme Bknagbl CtoHepa (1924), Cmuta
(1924) v Maynmn (1925) — Bcero 21 paTta, CKOHLEHTPMPOBAHHbIE MPEMMYLLECTBEHHO OKOMO
MUHUMYMOB XII-XV LMKNOB CONMHEYHON aKTUBHOCTH.

Xu-kBagpaT TeCT He3aBMCMMOCTM 3HaAYeHWUN B KOMoHkax 1 n 2 B npuBegeHHoOW Hwxe Tabnuue
OT YPOBHS COSTHEYHON aKTUBHOCTW MPUBOAMWT K OTBEPXXEHWIO rMnotesbl O HEe3aBWCUMMOCTU C P =
0.00017. Onga TpeTben konoHku p = 0.149 1 runoTesa 0 HE3aBUCUMOCTUN HE OTBepraeTcs.

HocTtmxeHns 1. Knaccudmkauum | 2. dusndeckue teopum | 3. OTKpPbITUS SNEMEHTOB
CA Bbicokasi 38 5 40
Huskaa 15 16 54
Bcero 53 21 94
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THE MAIN ACHIEVEMENTS IN THE CLASSIFICATION OF THE CHEMICAL ELEMENTS
OCCUR IN YEARS WITH HIGH SOLAR ACTIVITY

Zlatev B.S.
University of Alberta, Edmonton, AB, Canada

It was shown by Idlis [1] that the main discoveries in theoretical physics occurred during years
of high solar activity and in the same time the main achievements in experimental physics do not
show such pattern. In our paper is shown that, similarly, the main theoretical achievements in the
classification of the chemical elements according to their chemical properties take place in years
with high solar activity. On the contrary, the physical explanations of Mendeleev’s periodic law
based on different atomic models were proposed in years with low solar activity. The process of
experimental discovery of new chemical elements is not correlated with the activity of the Sun.

The data were derived from four comprehensive sources on the subject [2-5]. The considered
milestones in the classification of the elements according to their chemical properties were as
follows: the definition of chemical element by Robert Boyle (1661); the table of chemical elements
by Lavoisier (1789); Dalton's atomic theory (1801); Avogadro’s hypothesis (1811); Prout’s
hypothesis (1815); Dobereiner’s triads (1817, 1829); Dulong and Petit's law (1819); Mitscherlich’s
law (1819); the atomic weights relationship (1826) and the V-shape table (1843) of Gmelin;
Pettenkofer’s difference relationships (1850, 1858); Dumas’s contributions to the triads (1851,1857);
Kremers’'s “conjugated triads” (1852); contributions of Gladstone (1853) and Cooke (1854);
Lenssen’s supertriads (1857); the distinction between molecular and atomic weights, established by
Canizzaro (1858); the Karlsruhe conference (1860); the classification systems of Kremers (1856),
Carey Lea (1960), de Chancourtois (1862); Newlands (1863, 1865, 1878), Odling (1864), Hinrichs
(1866,1867) and Meyer (1862, 1868); the periodicity among atomic volumes (1870), discovered by
Meyer; first (1869, improved in 1870) and second (1871) periodic tables of Mendeleev; the periodic
tables of Bayley (1882), Bassett (1892), Rang (1893), Thomsen (1895), de Boisbaudran (1895),
Werner (1905), Hackh (1918), Janet (1928), Romanoff (1934), Zmaczynski (1937); the including of
the noble gases as a new group by Ramsay (1902); the discovery of secondary periodicity by Biron
(1915), developed further by Sanderson (1960) and Chistyakov (1968); the first-member anomaly,
discovered by Bent and Jensen (1986) and the “knight move” relationship of Laing (1999) — 53
dates in total, concentrated mainly around the solar maxima in XIX century. Among the physical
explanations were included: the isotopy (Crookes, 1886; Soddy, 1911 and 1913); the atomic models
of Perrin (1901), Lewis (1902), Nagaoka (1903), Langmuir (1919) and Bury (1921), Thomson's
electronic configurations (1904) and electron rings (1907); the discovery of the atomic number by
van den Broek (1907) and his further contributions in the field (1911, 1913); improvements to the
periodic table according to the atomic numbers by Moseley (1913-1914); Bohr’s first (1913) and
second (1922-1923) theory of the periodic table; further important contributions by Stoner (1924),
M. Smith (1924) and Pauli (1925) — 21 date in total, concentrated mainly in the minima of 12™-15"
solar cycles.

The chi-square test for independence of columns 1 and 2 in the table below from the solar
activity leads to rejection of the independence with p = 0.00017. For column 3 the chi-square test
gives p = 0.149 and the hypothesis of independence is not rejected.
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Achievements 1. Classifications | 2. Physical explanations | 3. Discoveries of elements
Solar activity High 38 5 40
Low 15 16 54
Total 53 21 94
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