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Tomckuti 20cyOapcmeentblil ApXUmMeKmypHO-CIMpOUMeIbHblLIL YHUSEPCUmen
(2. Tomck, Poccus)

Pa3BuTue npeacraBjieHHii 0 CTPYKTYpe
Ta0auIbl XUuMHYeckuX dj1eMeHTOB /.. MeHnaeneeBa

Co OHA omKpbImMuUsA Nepeoco Xumuueckoo nemenma 6 mabauye /[.1M. Mendeneesa —
6000pooa — npowino 200 nem. Ceco0Hus, yepes 150 nem nocie omxkpvimus nepuoouye-
CK020 3aKOHa, ux useecmuo yixce 118. B nacmoswee épems Hauboivuiee pacnpo-
CcmpaneHue NoayYuny 08a 6apuUaHma pasmewjeHus JIemMeHmos 8 nopsoke 603pacma-
HUs 3apaoa A0pa amomos: KOPOmKULl U ONUHHONEPUOOHDIU CNOCObbl U300PaAdCEeHUs
Ilepuoouueckoli cucmemvl, KOMOpble, GLIPANHCAACL COBPEMEHHBIM A3LIKOM, MOICHO
nazeamv 2D-uzobpasicenuamu. B pabome pacuiupensvi npe0cmasienus o cmpykmype
mabnuywl J{.U. Menoeneesa. Ilokazano, umo kaxcowlil nepuoo eKuouaem no 06a psoa
onemenmos. B amoii céazu enocumcs Hynegoul pso 6 nepeom nepuooe, 8 KOmopom
npednazaemcs pasmecmums 1eKmpoH, NPOMOH U HelimpoH. B ceor ouepeds, kadic-
das napa nepuooog obpazyem Ciou, KOMOpoMy COOMEemcmeyen 66edeHHoe 0006-
WeHHOe KeaHmosoe 4ucao M.

KnwoueBsle caoBa: [lepuoouueckas cucmema /.M. Menoeneesa, nepuoouy-
HOCMb, XUMUYECKUe OSJeMeHmbl, KEAHMOBAS MEXAHUKA, NeKMPOHHAA (opmyaa,
HAmMypanoHblil pso yucei, KEAHMOBbLE YUCAA, INEKMPOH, NPOMOH, HEUMPOH.

AHanmu3 CTpyKTyphl coBpeMeHHO# Tabnumsl [I.11. MeHnneneeBa noxasbIBaer,
YTO BCC€ U3BCCTHBIC XUMHWUYCCKUC DJICMCHTBI X Knaccmbnunpy}omﬂ 10 CEMEHCTBaM
B CIIE/YIONIEH TOCIIE0BATENLHOCTH: S-3JIEMEHTBI, NAl-31eMeHThI, SHOMBI (J1aH-
TaHOMMBI, aKTUHOUABI U mx aHanoru) [1], nd**%-snementsr u pl-®-emeiicTno.
Kaxeiil psin HauMHAETCS MIETOYHBIM METAIDIOM W 3aKaHYUBAETCS WHEPTHBIM
ra3oMm.

Hepr)IHO 3aMETUTD, YTO YHCJIO DJICMEHTOB B IICPHUOJaX OTBEYACT W3BECTHOM
dpopmyse N = 2n?, rae N — Lesble YUCIa HATyPaabHOTO P/, OTOXKIECTBISIEMO-
T'0 C IJIaBHBIM KBaHTOBBIM YuciioM. CoritacHo 3Toi (hopMylie eCTECTBEHHO BO3-
HUKACT MOCIeA0BaTeNbHOCT uncen 2, 8, 18, 32, 50, 72, 98, 128, 162 u T.4. Ho
pealibHOE pacmpeiesieHre OTBeYaeT mociaenopareabHocTu 2, 8, 8, 18, 18, 32, 32
U T.I., T.€. K&KIOMY YUCIy COOTBETCTBYET JBa PsAa AJIEMEHTOB. JTO 00CTOS-
TENBECTBO OOHAPY)KMBAET HEKOTOPOE MPOTHUBOPEUHE C ACHCTBYIOMIEH Tabmuieit
XUMHYECKUX 3JieMeHToB. JleiictBurensHo, ipu N = 3, N = 18, a e 8. Bonee To-
T0, 110 HaIlIeMy TTTyOOKOMY YOEKIICHHIO, M MIEPBhIA IEPHOJ JODKEH COCTOSATH M3
IBYX psinoB. [Ipu 3TOM Tak Ha3pIBaEMBINA HYJIEBOW Psii HE CONEPKUT HU OJHOTO
XMMUYECKOTO 3JIEMEHTa, HO B HEM JOJDKHO OBITH OTBEJCHO MECTO JJIEKTPOHY,
MPOTOHY M HEUTPOHY, MPHUYEM DIIEKTPOH JOJDKEH ObITh pa3MelleH B MEepBOil
rpyIe, IpOTOH — B CEIbMOM, a HEUTPOH — B IPyIIIe HHEPTHBIX I'a30B.
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Takum 00pazoM, MOXHO 3aKJIIOYHTH, YTO HyMEpauus PsIoB COOTBETCTBYET
3HaYeHUAM opOuTaIbHOrO KBaHTtoBOro umcna | =0, 1, 2, 3..., a Hymepauus Te-
PHOIOB — 3HAYEHHSIM TJIABHOTO KBAaHTOBOTO yucna N = 1, 2, 3... YuurteiBas map-
HOE paclpelelieHre >JIEMEHTOB, IpeIjiaraeM BBECTH OOOOLICHHOE TJIaBHOE
KBaHTOBOE YHCJIO M (MEravuciio), KOTOPOMY COOTBETCTBYET YUCIIO DJIEMEHTOB B
pagax: N = 2m?. [TapHble psbl 00pa3yroT CIIOH.

HuTepecHo 3aMeTUTh, YTO PA3HOCTh MEXKIY 4YHCIaMU 31eMEHTOB ANniy
paBHa yIBOCHHOMY 3HAYCHHIO CYMMBI TJIABHOTO M OpPOUTAIBHOTO KBAHTOBBIX
gucen (N + 1), 7. e. AN = 2(n + 1), coracHO 4eMy BO3HHMKAET IMOCIIEIOBATENb-
HOCTB 2, 6, 10, 14, 18, 22, 26, 30..., 4T0O MpsIMO YKa3bIBaeT Ha CBS3b C MEPBBIM
mpaBuiioM KitedkoBckoro, a pasHocTh pasHoctr A(AN) miist Beei TaGIuIbI dite-
MEHTOB SBJIICTCS KOHCTAHTOH U paBHa 4. OU3MYECKUI CMBICT YKCIa 4 TOKa 110
koHia He sicen. Cymma 2(n + ), Kak BHIHO, COOTBETCTBYET MAaKCHMAIbHOMY
YHCITy 3JIESKTPOHOB Ha IMOJYPOBHE C BO3pacTaHueM 3HaueHuil umcia | — opbu-
TaJbHOTO KBAHTOBOTO YMCIIA.

AHanu3 BBISBICHHBIX 3aKOHOMEPHOCTEH IO3BOJISECT BBIIBUHYTH THUIIOTE3Y:
B OCHOBE NEPHOANIHOCTH CBOIMCTB XUMHUYECKHUX DJIIEMCHTOB JICKHUT HEM30EKHO
BO3HHKAIOMIAs IEPHOANIHOCTS CBOMCTB LIENBIX YHCE] HaTypaasHOTo psxa. Bo-
UCTHHY «MHpOM IpaBsaT uucnaly [3].

Tabnuma 1
O0e31nyeHHas cOBpeMeHHasi Tadauna Xumuueckunx jaementToB JI.U. MenesieeBa
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2 2 2 3 4 5 6 7 8 9 | 10 8 6
3 3 11 | 12 13 14115 |16 | 17 | 18
4 4 19 | 20 21 22 |23 |24 | 25|26 | 27 | 28
3 5 29 | 30 31 32 3334|336 18 10
5 6 37 | 38 39 40 | 41 | 42 | 43 | 44 | 45 | 46
7 47 | 48 49 50 | 51 | 52 | 53 | 54
6 8 55 | 56 [57-71| 72 | 73 | 74 | 75| 76 | 77 | 78
4 9 | 79|80 | 81 |8 )|83|84|85]|86 3 | 1a
7 10 | 87 | 88 [89-103| 104 | 105|106 | 107 | 108 | 109 | 110
11 |111)112| 113 |114|115|116|117|118

B Hacrosimee Bpems, HCXOIsl U3 THITOTE3bI HE3bIOJIEMOCTH 3aKOHOB KBaHTOBOM
MexaHuku (mpuHuuna Ilaymu, npasun I'yana u KneukoBckoro) [2], MOXHO npen-
CTaBUThH BCIO M3BecTHYIO Tabmuiy [I.11. MeHnzeneeBa, a Takke e THIIOTETUIECKOE
nponosmkenue [1, 2] B Buge 1D-uzo0paenus: 15, 2%, 2pP, 352, 3pb, 4s?, 3d1°, 4pS,

70



Pazgumue npedcmasnenuil 0 cmpykmype maoauybl XUuMuiecKux 31eMeHmos

5s?, 4d*°, 5pS, 652, 5d*, La 5d>1°, 6pb, 7s?, 6d*, 5f4, 6d*0, 7p°, (z = 118), 8s?, 7d?,
5g18, 6j14, 7d210, 8p8, 9s2, 8, 6gl8, 7ji4, 8210, 9pb, 10s?, 9dt, 6h?2, 7gls, 8 j4,
9d21°, 10pS, 115, 10d, 7h%, 88, 94, 102, 11p6, 122, 11d", 7i%, 8h?2, 9g8, 10j,
11d210, 12p6, 1352, 124, 8i26, 9h?2, 10g™8, 1114, 120210, 13pS, 14s?, 13d?, 8K, 926,
10h22, 10g18, 124, 13d210, 14p5, 1552, 14d, 9k, 10i%, 11h%, 12g'8, 13j%4, 14219,
15p6, 1652, 15d!, 10m*, 11k3°, 12i%, 13h?2, 14g'8, 15j4, 15d% 10, 17s?, 16d?, 11m3,
12k, 13126, 14h%, 15¢18, 16j4, 16d2 10, 17p8 (Bcero 1 138 sieMeHTOB).

Tabnuma 2
T'unoreTnyeckas CTPyKTypa Oyayieii Tadauubl
xummnyeckux iemenToB .. Menneneea
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g | 12 | 119 | 120 | 121 154 | 155 | 156 | 157 | 158 | 159 | 160
5 13 | 161 | 162 117613 164 | 165 | 166 | 167 | 168 50 | 18
9 14 | 169 | 170 203_ 204 | 205 | 206 | 207 | 208 | 209 | 210
15 | 211|212 | 213 | 214 | 215 | 216 | 217 | 218
221-
10 16 | 219 | 220 275 276 | 277 | 278 | 279 | 280 | 281 | 282
6 17 | 283 | 284 229%5_ 286 | 287 | 288 | 289 | 290 72 | 22
1 18 | 291 | 292 347 348 | 349 | 350 | 351 | 352 | 353 | 354
19 | 355 | 356 | 357 | 358 | 359 | 360 | 361 | 362
365—
1 20 | 363 | 364 445 446 | 447 | 448 | 449 | 450 | 451 | 452
7 21 | 453 | 454 44:3535_ 456 | 457 | 458 | 459 | 460 98 | 2
13 22 | 461 | 462 543 544 | 545 | 546 | 547 | 548 | 549 | 550
23 | 551 | 552 | 553 | 554 | 555 | 556 | 557 | 558
561-
1 24 | 559 | 560 671 672 | 673 | 674 | 675 | 676 | 677 | 678
8 25 | 679 | 680 6(;%1 682 | 683 | 684 | 685 | 686 128 30
15 26 | 687 | 688 799_ 800 | 801 | 802 | 803 | 804 | 805 | 806
27 | 807 | 808 | 809 | 810 | 811 | 812 | 813 | 814
817—
16 28 | 815 | 816 961 962 | 963 | 964 | 965 | 966 | 967 | 968
9 29 | 969 | 970 997791 972 | 973 | 974 | 975 | 976 162 | 34
17 30 | 977 | 978 1 125 1124|1125(1126|1127|1128|1129|1 130
31 |1131|1132|1133|1134|1135|1136|1137|1138
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dopmyna, 0e3yclIOBHO, OTpa)kaeT ICHCTBUTENBHOCTh JIMIIb B IIEPBOM
NpUOTDKEHUH, HO, 3aMCHHB Ha3BaHUs M XapaKTEPUCTUKU BCEX XUMHUYECCKUX
JJIEMEHTOB Ha YHCJA, COOTBETCTBYIOIINE MOPSIAKOBBIM HOMEpPAaM OTKPBITHIX W
THIIOTETHYECKUX 3JIEMEHTOB M DACIOJOXKHB WX B IOCIEAOBATEIBHOCTH I10
A.U. MenneneeBy, MOXHO OOHAPYXKHUTh MOPa3UTEIBHBINA (aKT: MPOCTHIC YUCTA
00HapYKHUBAIOT MMEPHOUYHOCTh CBOWCTB KaK B TOPU30HTANILHBIX, TAK U B BEp-
THKaIbHBIX Psax, oTeevas oomei gopmyse N = 2m? (tabm. 1, 2).

BrIBOIBI

[Tokazano, 9TO0 HyMepauus psIOB COOTBETCTBYET 3HAYCHUSAM OPOUTAIEHOTO
KBaHTOBOT'O YHCIIA, MEPUOJOB — IJIABHOTO KBAaHTOBOTO YHMCIA, CIOeB — 0000-
LIEHHOTO I1aBHOTO KBAHTOBOTO YUCIIA.

Pa3HocTh B KOJMuECTBE 3JEMEHTOB B psAlax OTBEUAET YIABOECHHOM cymme
TJIABHOTO W OPOWTANBbHOTO W KBAHTOBBIX YHCEN, YTO yKa3bIBAaCT HA IPAMYIO
CBSI3b C MEepBHIM NpaBuiioM KieukoBckoro.

Bce manTanonapl, akTHHOMIH! U BX OoJiee TsDKENbIe aHAIOTH PacIloararoTces
mexmy nd! u nd?-snementamu.

Hwxnstist rpanuna tabnuns JI.1. MenneneeBa octaeTcst HEOIIpeIEIeHHOM!.
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Development of ideas about the structure
of the table of chemical elements D.I1. Mendeleev

200 years have passed since the discovery of the first chemical element in the

table of D.l. Mendeleev — hydrogen. Today, 150 years after the discovery of the periodic
law, 118 of them are known. Currently, two variants of placing elements in the order
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of increasing charge of the nucleus of atoms are most widely used: the short and long-
period methods of depicting the periodic system, which, in modern language, can be
called a 2D image. The paper expands the understanding of the structure of the table
of D.I. Mendeleev. It is shown that each period includes two rows of elements. In this
regard, a zero series is introduced in the first period, in which it is proposed to place
an electron, proton and neutron. In turn, each pair of periods forms a layer that cor-
responds to the introduced generalized quantum number m.

Keywords: periodic table of D.I. Mendeleev, periodicity, chemical elements,
guantum mechanics, electronic formula, natural series of numbers, quantum numbers,
electron, proton, neutron.
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