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1.PeBosmoninoHHas uesi MEPUOJUYHOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OTpa)KeHa B
[lepuonnueckom 3akone /.M. MenneneeBa B hopme nepuoauueckoit Tadbmuipl. [1o MHeHHIO
psia uccienoBaresei, JJIoruka oTOOpaKeHHsT CBOMCTB XUMUYECKUX 3JIEMEHTOB B Pa3IMUHBIX
dopmax Tabnwm ~— mepuoguueckor cuctembl  anmemeHToB (IICD) mpemnoxeHHBIX 3a
npomenmue 150 ner, ocraercs HECOBEPUICHHOM: HE BBIICHEHBl IPUYUHBI
HEOMpeAeIEHHOCTeH pa3MeIleHusl B IEPHOANYSCKUX TaOJIMIaX BOJAOpoa U renus; O6moka f-
3JIEMEHTOB; OTCYTCTBYeT OOOCHOBaHHME HIDKHEH u BepxHedl rpanun [ICD; He scHBI
3aKOHOMEPHOCTH B3aMMOCBSI3U CBOMCTB 3JICKTPOHHBIX O0OJIOYEK HJIEMEHTOB C BO3MOXKHOM



saepHoil mepuoguyHocThio U ap. B 1951 r. akamemux CCCP CemenoB H.H. ormerun
HE00XOIUMOCTh YCTPaHEHHS SATH HEAOCTATKOB [2, ¢. 49] B Tabnuue /.M. Menneneena:
- Psnbr uMeroT pa3Hyro ATUHY, IPU TOM BO3HUKAET 37 CBOOOIHBIX KIIETOK;
B nepBoM psity 371€MEHTOB BCETO J1Ba; BOJOPO]I HE 3aHUMAET MOCTOSIHHOTO MECTa;
JlanTaHOUBI M AKTHHOUBI OKA3aJIKCh 32 MpeAeiaMu TaOIHUIIbL;
I'pynma uHEepTHBIX ra30B ObLTA JOOABIEHA MO3XKE UX OTKPBITHS;
BBenennass mosmuee jmHHONepuonHas tabnuma [UPAC monoxenwe B 1LEJIOM HE
CIACaeT U OCTAETCS CIUIIKOM aCUMMETPUYHOM.

1. The revolutionary idea of the periodicity of the properties of chemical elements is
reflected in the Periodic Law of D.I. Mendeleev in the form of a periodic table. According to
a number of researchers, the logic of displaying the properties of chemical elements in various
forms of the tables of the periodic system of elements (PSE) proposed for the past 150 years
remains imperfect: the causes of the uncertainties of placement in the periodic tables of
hydrogen and helium are not clear; block f-elements; there is no rationale for the lower and
upper boundaries of the PSE; the laws of the relationship between the properties of the
electron shells of elements with possible nuclear periodicity, etc. are not clear. In 1951,
Academician of the USSR NN Semenov. noted the need to eliminate five shortcomings [2, p.
49] in the table D.I. Mendeleev: - The rows are of different lengths, with 37 free cells; -
There are only two elements in the first row; hydrogen does not take a permanent place; -
Lanthanides and actinides were outside the table; - A group of inert gases was added after
their discovery; - The position IUPAC, introduced later on in the long-period table, as a whole
does not save and remains too asymmetric.

2.Hacrosimas cratbsg NOCBSIIEHA MOABEACHUIO UTOINOB MHOTOJIETHUX HCCIIEJOBaHUM
HoBOH (opmbl TICD B Bune «[lmanerapHol cHCTEMBl XMMHUYECKHUX 3JIEMEHTOB — KpAaTKO
I[IJICO», B CTpyKType KOTOpPOH MOAEIHHO OTOOpaKE€HBI OCOOEHHOCTH 3JIEKTPOHHOTO
CTPOEHMSI U SJAEPHOM NEPUOJUYHOCTH 110 YETHOCTU MOPSAAKOBBIX HOMEPOB 1eMEHTOB. OHa
U3 TIOCTICTHUX PENaKIHii, coXpaHstomas ooyt crpykrypy Tabmuis! [IJICD, npuBenena Ha
pucynke. Huke B XpPOHOJIOTMYECKOM IOPSIKE PACCMOTPEHBI PE3YJbTaThl MCCIECIOBAHUS
cyuiectBeHHbIX ocobenHoctelt [1JICD, Beimonnennsie rpynmnoi corpyanukoB OVIBT PAH B
YacTH YCTPAHEHUS  HEKOTOPbIX M3 YIOMSHYTHIX  MPOTUBOPEUYMH B KiIacCU(UKAIIH
a11eMeHTOB B passutue uaen .M. Menneneesa.

2. The present article is devoted to summarizing the results of many years of research into
the new form of PES in the form of the “Planetary System of Chemical Elements - Briefly
PLCE”, in which structure features of the electronic structure and nuclear periodicity of parity
of the element numbers are displayed. One of the latest editions, preserving the general
structure of the PLCS table, is shown in the figure. Below, in chronological order, we
consider the results of a study of the essential features of PLCE, carried out by a group of
employees of the Institute for High Temperatures of the Russian Academy of Sciences, in part
to eliminate some of the mentioned contradictions in the classification of elements in the
development of D.I. Mendeleev.

3.Buepsrie T1IJICD B dopMe KOPOTKOMIEPHOAHONW CHUMMETPHYHON TaOIUIIBI XUMHUYECKHX
3JIEMEHTOB, MOJEIMpYIOIIas IIaHeTapHoe cTpoeHue aroma no H. bopy, omyGnukoBana B
1997 r. B Buze kparkoro coobmenuss Koporkoro B.M. B 01HOM MajOW3BECTHOM H3JIaHUU
[3]. B coobmiennn ykassiBaetcs, uto B OMBT PAH paspabotan ctpykTypHblii Bapuant [1CD
Menneneesa /(.M. B mpsAMOyroapHBIX KOOpAHMHATaX (MPUBOIUTCS TAaOMUIA MOJ Ha3BaHUEM
«BexkTtopHass Ta0nMuma XMMHYECKHX  3J€MEHTOB»). (OCOOCHHOCTBIO  MPEIIOKEHHOU
KJIaCCU()UKALMOHHOW CHUCTEMBI SIBJISIIOTCA: LEHTpabHAsi CUMMETPHUS U3BECTHBIX 3JIEMEHTOB
OTHOCHUTEIIFHO BOAOPOJA U TEJHsl, 3epKajbHasi CUMMETPHsI IJIaBHBIX M MOOOYHBIX MOJIPYIII
[0 OCSIM KOOPJMHAT, a TAaKKe KOMIIAKTHOE pa3MelleHHe B TaONuIe Tpuaja IMepexoTHBIX
3JIEMEHTOB, JJAHTAHOUJIOB, AaKTHHOMIOB M TPAHCAKTHHOMJIOB, YTO OOYCIIOBJIEHO CIHPATbHBIM



pPACIIOJIOKEHUEM DJIEMEHTOB II0 HX IMOPSIAKOBBIM HOMEPAM B COOTBETCTBHH C HX
KOH(UTypallMOHHBIMU HHJEKCaMU. boiplive M Majble NEepHOAbl 3JIEMEHTOB B TaOIUIle
UMEIOT KOJBLEBYI0 KOH(UTIYypaluio, MOIECTUPYS TEM CaMbIM CTPYKTYPY 3JIEKTPOHHBIX
o6omnouek aromoB 1o H. bopy. ['pymnribl 311eMeHTOB B BHJI€ TOPU3OHTAIBHBIX U BEPTUKAIBHBIX
CEMENCTB pa3MEILEHbI MIONapHO U MapaJuIeIbHO OCAM KOOpPAUHAT. JIaHTaHOUbI, AaKTUHOUIbI
U TPAaHCAKTMHOMJbI PAa3MELICHbl B LIECTOM M CEABMOM IEPUOJAX TAKXKE IO CIUPAIBHOMY
npuHuumy a0 118 snemenra (aHanora paaoHa), 3aBEpUIAIOLIETO CEIbMON EPUO/I.

3. The first PLC in the form of a short-period symmetric table of chemical elements that
simulates the planetary structure of the atom according to N. Bor, was published in 1997 as a
brief message from V. Korotky in one little-known edition [3]. The report indicates that a
structural version of the PEF Mendeleev DI was developed at the JIHT RAS. in rectangular
coordinates (there is a table called "Vector table of chemical elements"). The peculiarity of
the proposed classification system are: central symmetry of known elements with respect to
hydrogen and helium, mirror symmetry of the main and secondary subgroups along the axes
of coordinates, as well as compact placement in the table of triads of transition elements,
lanthanides, actinides and transactinoids, which is caused by the spiral arrangement of
elements according to their serial numbers in accordance with their configuration indices.
Large and small periods of the elements in the table have a ring configuration, thereby
simulating the structure of the electron shells of atoms according to N. Bor. Groups of
elements in the form of horizontal and vertical families are arranged in pairs and parallel to
the axes of coordinates. The lanthanides, actinides, and transactinoids are located in the sixth
and seventh periods also according to the spiral principle up to the 118th element (analogue of
radon), which completes the seventh period.

4.HoBas koudurypamus [ICO B popme KOpOTKONEPHOTHONW CHMMETPUYHON TaOIUIIBI
XUMHUYECKHUX JJIEMEHTOB, MOJCIMPYIONIIEH IUlaHeTapHoe cTpoeHue aroma no H. bopy,
samumiena nateHToM Poccum Ne 31289 «VYueOGHoe nocobue Kopotkoro B.M.» [4].
[IpennoxxenHoe y4eOHOe  MocoOuWe, MpeaHA3HAYCHO JUISi HWCIOJIB30BAaHUS MPH W3YyYCHUU
OCHOB XUMHHU M COJEPKUT MAaKeT 3JIEKTPOHHOW O0OJOYKM aTOMOB. YKa3aHHBIH MakKeT
HMEET INIOCKOE OCHOBAHME U PACIIONIOKEHHBIE HA HEM SUYEHKHU, KaXAasi U3 KOTOPBIX BKIKOYAET
CXEMaTUYECKUE n300pakeHUs AJIEKTPOHHBIX 000JOYEK WM CHUMBOJHYECKUE
XapaKTePUCTUKH XUMHUYECKHUX DJIEMEHTOB, MOJACIHPYS OOOJOYEUHYIO CTPYKTYpPY aTOMOB.
MakeT TOJHOCTBIO TOBTOPSIET CTPYKTYpy paHee mnpemioxkeHHod IIJICD u coxmepxkur
LEHTPaJIbHYIO IPYNIy U3 ABYX SlU€EK I XMMHUYECKHUX 3JIEMEHTOB C IIEPBOM AJIEKTPOHHOMN
00O0JIOYKOM W IIECTh OXBATHIBAIOIIMX JPYr Jpyra KOJBIEBBIX IPYII SUEEK MO YHCITY
MOCTIEIYIOIUX 3JEKTPOHHBIX OOOJOYEK JIi OCTAJIbHBIX JJIEMEHTOB, NPU ITOM SUYCHKH
KOJIBLIEBBIX TPYMI pa3MEILEHBI B BUAE PACXOISAIINXCS OT CEPEANHBI MAKETa JTMHEHHBIX TPYIII
sA4eeK, COOTBETCTBYIOIIMX TpynnaM u noxarpynnam IICO. IlenTpanpHas rpynma u3 JIBYX
A4YEeK, KOJIBLIEBBIE U PACXOAIINECS OT CEPEAUHBl MAKETa JIMHEHHBIEC TPYIIIbI SYEEK MOTYT
OBITH pa3MEIICHbl B JEKAapTOBOM WIM MOJAPHOH cucTeMe KoopauHaT. OCHOBaHHE MakeTa
MOXKET OBITh BBIMIOJIHEHO B BHJE IUIaKaTa Ha OyMa)KHOW, TKaHEBOH, IIACTHMKOBOW WIIU
METAJUIMYECKOH OCHOBE, MpHYEM SUYCHKHM MaKeTa MOXKHO BBIIOJIHUTH OOBEMHBIMH C
ONTUYECKUM WJIM DJIEKTPOHHBIM SKPAaHOM U CpEICTBAMHM JJIsi OTOOpaXEHUS Ha HEM
CXEMaTHYECKUX HM300paKEHUH HIIEKTPOHHBIX OOOJOYEK MM CHMBOJIOB  XUMHYECKHX
JJIEMEHTOB.

4. The new configuration of PSE in the form of a short-period symmetric table of chemical
elements that simulates the planetary structure of the atom according to N. Bor is protected by
the Russian patent No. 31289 “Korotky VM manual” [4]. The proposed tutorial is intended
for use in the study of the foundations of chemistry and contains a model of the electron shell
of atoms. The specified layout has a flat base and cells located on it, each of which includes
schematic representations of electronic shells or symbolic characteristics of chemical



elements, simulating the shell structure of atoms. The layout completely repeats the structure
of the previously proposed PLES and contains the central group of two cells for chemical
elements with the first electron shell and six annular groups covering each other by the
number of subsequent electron shells for the remaining elements, while the cells of the
annular groups are arranged in the form of linear groups of cells corresponding to groups and
subgroups of PSE.The central group of two cells, annular and diverging from the middle of
the layout of the linear groups of cells can be placed in the Cartesian or polar coordinate
system. The basis of the layout can be made in the form of a poster on a paper, fabric, plastic
or metal base, and the layout cells can be made volumetric with an optical or electronic screen
and means for displaying on it schematic images of electronic shells or symbols of chemical
elements.

5.bonee moapoOHbIi ananu3 mnpeanoxeHHoil IIJICD B ¢dopme KOpPOTKOMEPHOIHOM
CUMMETPUYHON TaOIUIBI XMMUYECKHX 3JIEMEHTOB, MOJCIMPYIOLICH IUIaHETapHOE CTPOCHUE
atoma no H. bopy, mnpuseznen B [5]. B crarbe corpynnnkoB OUBT PAH u ®T'VII BT3 nanbt
KpaTKhe CBeleHHs 0 paboTax MpeAleCTBeHHUKOB U uctopust oTkpeiTus .M. MenneneeBbM
[Iepuoanueckoro 3akoHa. B mnasBanum panHOW pabotel «[lepmomuveckas cuctema
anemenToB JI.M. MenzeneeBa B [E€KapTOBBIX KOOPAMHATAx» OTYETIIMBO YKa3aH OJIUH W3
IVIABHBIX OTJIMYMTENBHBIX NMpu3HakoB HOBoM IIJICD — pacmpeneneHne MaccuBa M3BECTHBIX
3JIEMEHTOB MO OCAM KOOPIMHAT B KOOPJMHATHOW IJIOCKOCTH, YTO U (POPMHUPYET N3BECTHYIO
IUIAHETApHYIO MOJENIb CTpoeHus aroMoB. [lpuBeneHHas B crarbe pa3BepHyTas
nepuonuueckas tabmuna I1IJICD  comepXUT KpoMe CHUMBOJA, HA3BaHUA M TOPSIKOBOTO
HOMEpa  DJIEMEHTa, TaKXke CBeJeHHs 00  OTHOCHUTENbHOM  aTOMHOM  Macce,
AJIEKTPOOTPHULIATEIILHOCTH M AJEKTPOHHON KOH(PUTYpaluy JIEMEHTOB.

5. A more detailed analysis of the proposed PLCE in the form of a short-period symmetric
table of chemical elements that simulates the planetary structure of the atom according to N.
Bor is given in [5]. The article by the staff members of the JIHT RAS and FGUP BTZ
provides brief information about the work of predecessors and the history of the discovery of
D.I. Mendeleev Periodic Law. In the title of this work “Periodic system of elements D.I. In
Cartesian coordinates, one of the The main distinguishing features of the new PLC are the
distribution of an array of known elements along the coordinate axes in the coordinate plane,
which forms the well-known planetary model of the structure of atoms. The PLCS detailed
periodic table given in the article contains, in addition to the symbol, name and serial number
of the element, also information on the relative atomic mass, electronegativity and electronic
configuration of the elements.

6./l11 noka3aTenbCTBAa Ba)KHOM POJM NMPUHLMIIOB CUMMETpuM B cTpykrype IIJICO
aBTOpamMu paboThl [6] MOIPOOHO pacCMOTPEHBI 3aKOHOMEPHOCTH paclpeeieHus s-, p-, d-, f-
JJIEMEHTOB B OCHOBHOM COCTOSIHUM MO TpylnaM M BHJaM CHMMETPUM B JEKapTOBOM U
MOJISIPHOM cHcTeMax KOOpAuHAT. B pesynbTare aHanmu3a NpeAbLIyIIuX padoT MO CTPYKType
[TJICD ObLH moy4YeHbl HOBBIE IaHHBIC JUIsl TEOPHH NMEPUOTUYECKON CUCTEMBI, CBSI3aHHBIE C
IIPEICTaBICHUSIMU O KOOPJAMHATHON CUMMETPUHU YETHO-HEUETHBIX Ipyni aneMeHToB. 11IJICO
BKJIIOUAET LIECTb PAHEE HEM3BECTHBIX IPYNIl CUMMETPUU IO COOTBETCTBYIOLIUM CBSI35M
MEeXay s-, p-, d-, f- smementamu. IlepBast OoCHOBHasi TpyIma CHUMMETPUU OIUCHIBAET
pacnpeesieHne MacCuBa XMMUYECKHUX 3JIEMEHTOB 110 KBaJIpaHTaM KOOPAWHATHOW IJIOCKOCTH;
BTOpas 3€pKajbHas TpyIIa CUMMETPUU MOAPA3AEISAET YETHO-HEUETHBIE IPYIIIBI AJIEMEHTOB
OTHOCHUTEJILHO KOOPJWHATHBIX OCEH; TPEThbS M UETBEPTasl IPYMIbl ONUCHIBAIOT 3€PKAIbHYIO
CUMMETpUIO d- 3JIEMEHTOB; MATas TPyNNa - MapHYI0 CUMMETpHIO f- 3IE€MEHTOB M IiecTas
rpynmna - oceByro cummerputo mnepuogoB IIJICD. B pabore ykazaHbl HpUMEpHI
MIPOTHO3UPOBAHMS JIEKTPOHHBIX KOH(UTYpauuii TpaHCypaHOBBIX 3eMeHToB 104, 111, 118
CEIbMOI0 IEPUOAA.

6. To prove the important role of the principles of symmetry in the structure of PLCS, the



authors of [6] considered in detail the patterns of distribution of s-, p-, d-, f- elements in the
ground state by groups and types of symmetry in the Cartesian and polar coordinate systems.
As aresult of the analysis of previous works on the structure of PLCs, new data were obtained
for the theory of the periodic system related to the ideas about the coordinate symmetry of
even-odd groups of elements. PLCS includes six previously unknown symmetry groups along
the corresponding links between S-, p-, d-, f- elements.
The first main symmetry group describes the distribution of an array of chemical elements
along quadrants of the coordinate plane; the second mirror symmetry group divides even-odd
groups of elements relative to the coordinate axes; the third and fourth groups describe the
mirror symmetry of d-elements; the fifth group is the pair symmetry of the f-elements and the
sixth group is the axial symmetry of the periods of the PLC. The paper provides examples of
predicting the electronic configurations of the seventh period transuranium elements 104, 111,
118.

7.B mocnenuue roasl corpynnukamu OMBT PAH onyGiukoBaHa rpymna 3HAYUMBIX
pabot [7-13], MOCBSIIEHHBIX OIICHKAM HWHHOBalMOHHOTO moTeHmuana [IJICD B cBs3u ¢
KayeCTBEHHBIMU HCCIIEIOBAHUAMHU KOHLEMIMH  Treoc(EepHBIX O0pa3oBaHWl W 3BE3IHOTO
BemiectBa. C pa3BuTHEM acTpOU3NKH, KOCMOXUMHUH U SJepHON (DU3HMKU €€ HCIIOJIb30BaHHE
npuoOpeno HOBOE 3HAUYEHHE, 0OeCIeuMBaIollee BO3MOXKHOCTh aHalW3a CaMOOPTaHU3aAINH
BELIECTBA B POCTPAHCTBE U BO BPEMEHHU, B TOM YHUCJIE, JJIS CIIELUAIbHBIX TEOXUMHUECKUX U
TEXHOJIOTUYECKUX HCCIICIOBAHUM, MPUKIAIHBIX Pa3pabOTOK B 00IACTH MOMCKOBOM I'€0JIOTUH
JTUTO(GEPHOTO BEIIECTBa 3EMIIH.

7. In recent years, the JIHT RAS staff has published a group of significant papers [7—-13]
devoted to estimating the innovative potential of PLES in connection with qualitative studies
of the concept of geospheric formations and stellar matter. With the development of
astrophysics, cosmochemistry and nuclear physics, its use has acquired a new meaning,
providing the possibility of analyzing the self-organization of matter in space and time,
including for special geochemical and technological research, applied developments in the
field of exploratory geology of the Earth’s lithotor material.

8.B mocnenyromux padorax aBropoB [14-18] uccnenyorcs CTpyKTypHble 0COOCHHOCTH
[TJICD, o6pazoBaHHO# CIMpabHBIM YHCIOBBIM PAJIOM B COOTBETCTBHHU C 3apsAAOM AaTOMHOTO
q/lpa XMMHUYECKUX AJIEMEHTOB. AHanM3upyroTcst cBoiictBa [1JICD B oTHOLIEHUH TPYNIIOBOM,
CHUPAJIBHOW M MaTPUYHOM CUMMETPUU pPACIIOJIOKEHUS DJIEMEHTOB B KBaJpaTHOU
ocecuMMeTpuuHOW Matpuile u3 196 sueex (14 cTonbOuoB, 14 psaoB) B CBSI3M C HOBBIM
MOHATHEM «CYNEPCUMMETPUs», KOTOPOe ObUIO BBEIACHO B HAYUYHBIH JIGKCUKOH B OTHOILICHUH
CJIOKHBIX KBAHTOBO-MEXaHUYECKHX CUCTEM. ATOMBI XUMHUUYECKUX AIEMEHTOB, COCTOSIINE U3
aZpOHOB U JICIITOHOB, SIBJIAIOTCS. CUCTEMAMM, MIOJYUHAIOIKUMUCS Pa3INYHbIM CTATUCTUKAM. B
9TOM IIJIJaHE YHUKAJIbHBIE CBOMCTBA OCECUMMETPHUYHON MaTpulel s sneMeHToB IIJICO
[IO3BOJISIIOT HCIIOJB30BaTh B €€ OTHOLICHWM  YINOMSHYTBIM  OBPUCTUYECKUM TEPMUH
«cynepmarpunia».  Beiaaenue B IIJICD cla0XHBIX BHJIOB CHMMETPHM JOIYCKAET TaKkKe
BO3MOYKHOCTh HCIIOJIb30BaHMS B OTHOLICHMM  HOBOM Tabmumbl 14-ro paHra MOHATHIMA
JUHAMUAYECKON U IEPECTaHOBOYHOM CHUMMETPHUH, MOMYMHSAIOIIMXCS Pa3HbIM CTATHUCTHKAM.
Hcxons u3 npuHnunos cratuctuku @epmu-/lupaka NEPUOIUYHOCTH CBOMCTB DJIEMEHTOB,
[IPEUMYILECTBEHHO, SABJISIETCS  CJIEICTBUEM CBOMCTBEHHBIX JICNITOHAM JJIEKTPOHHBIX
KOH(Urypauii — B 3TOM COCTOUT OOIICTIPUHATAS CYIIHOCTh MEPUOAUYHOCTH DIIEMEHTOB.
Hanportus, cratucruka bose-DiiHmiTeiiHa B OOJbIIEH CTETIEHH BBIBIAET pasiuyus B
CBOWCTBaX siJiep aTOMOB C YY€TOM YETHOCTH YHCEN HYKJIOHOB, SIBISIOIICHCS (QyHKIMEH X
KBAHTOBBIX XapaKTEPUCTHUK, YTO OTUYETIIMBO HaOmMonaeTcs B npeanoxkeHHoi Tadnuue I[JICD.
[TockonbKy, ¢ MaTeMaTH4YeCKOH TOYKM 3pEHMSA, MAaTpHULa €CTh CHOCOO 3aluCu CUCTEMBI
YPaBHEHUH, TO KAXKJI0€ ypaBHEHHUE IPYIIbI U psa MaTpULbl B OTACIBHOCTU OIHCHIBAET
BekTOp. IlocTpomB M3 TOUKM Hauyajga KOOpPAMHAT BeKTOpbl, 3agaHHble B [IJICD mo
CIHMPAJIbHOMY 3aKOHY, MbI 33/laJJUM Ha IUIOCKOCTH (WJIM B TMPOCTPAHCTBE) HEKOTOPYIO



rpymaiy, a €€ 4YacCTHBIC OIPCACIUTCIN — HCKOTOPBLIC COCTABIAOIMIUC MAaTpUlbl WK CC
XapaKTCPUCTHUKHU.

8. In the subsequent works of the authors [14—18], the structural features of PLCS formed
by a spiral number series are investigated in accordance with the charge of the atomic nucleus
of chemical elements. The properties of PLCE are analyzed with respect to group, spiral and
matrix symmetry of the arrangement of elements in a square axisymmetric matrix of 196 cells
(14 columns, 14 rows) in connection with the new concept of “supersymmetry”, which was
introduced into the scientific lexicon with respect to complex quantum mechanical systems.
Atoms of chemical elements consisting of hadrons and leptons are systems subject to various
statisticians. In this regard, the unique properties of the axisymmetric matrix for PEL elements
allow using the heuristic term “supermatrix” in relation to it. The identification of complex
types of symmetry in PLCE also permits the use of the concepts of dynamic and
permutational symmetry, subject to different statistics, in relation to the new rank 14 table.
Based on the principles of Fermi-Dirac statistics, the periodicity of the properties of elements
is primarily a consequence of the electron configurations inherent in leptons — this is the
generally accepted essence of the periodicity of elements. On the contrary, the Bose-Einstein
statistics to a greater extent reveal differences in the properties of atomic nuclei, taking into
account the parity of the numbers of nucleons, which is a function of their quantum
characteristics, which is clearly observed in the proposed table of PLCEs. Since, from a
mathematical point of view, a matrix is a way of writing a system of equations, each equation
of the group and the series of the matrix separately describes a vector. Having constructed
from the point of origin of the coordinates the vectors specified in the PLCE by the spiral law,
we define a certain group on the plane (or in space), and its particular determinants - some
components of the matrix or its characteristics.

9.BbiBoabl. Eciu ucxoauth W3 HM3BECTHOrO omnpeneneHus Ilepuoanueckoro 3akoHa,
nanHoro J[.W. MenpaeneeBbiM, MEPUOAMYECKYIO 3aBUCUMOCTH CBOMCTB C HpOCTHIX Tl U
COCIMHEHHM 3JIEMEHTOB OT BEJIMUMHBI aTOMHOTO Beca A MOKHO MPEACTABUTH BBIPAKEHUEM:
C = f(A). B COOTBETCTBHM C COBPEMEHHOW TEOpHUEH CTPOCHHS aroMa OCHOBHBIM
KJIacCU(UKAMOHHBIM TpHU3HAKOM B (opmynupoBke [lepuomudeckoro 3akoHa  TPHUHATA
BEJIMYMHA 3apsfa Z siapa aToMa U CBSA3aHHOTO C HUM  3apsfia 3JEKTPOHOB, IMOATOMY
coBpeMeHHoe conepxkanue [lepuoguueckoro 3akoHa BeITIsauT uHaue: C = f(Z). CornacHo
mpenjaraeMoil cucreMe Kiaccu(UKAlWh, B COOTBETCTBHHM C IUIAHETAPHON CHUCTEMOM
XUMHYECKHUX DJIEMEHTOB, llepuoanueckuil 3aK0H (QOPMYITUPYETCS C yUETOM YMOMSHYTHIX
¢dakTopoB: «CBOWCTBAa MPOCTBIX BEHIECTB, a TaKXe CBOWCTBA U (OPMBI COECIUHEHUI
3JIEMEHTOB HAXOJATCS B KOOPAMHATHOW TEPUOAMYECKON 3aBUCUMOCTH OT BEIHMYHUHBI
aTOMHOTO Beca, 3apsjia M YEeTHOCTH HYKJIOHOB fAnep 3JeMeHTOB, KpaTko C=f(A,Z,N)».
VYka3aHHble COOOpaKEHUS O HEPA3PHIBHOW CBSA3M KBAHTOBBIX MMApaMETPOB IIEKTPOHHBIX
000JI0YeK U siiep SJIEMEHTOB B IEJIOM TOKa He (opMann30BaHbl U BO3MOXHO B 3TOM
HAMpPAaBIICHUU CIIEAYEeT MPUIOKUTh YCWIHS ISl PEIICHUs KOMIUIEKca TPoOJieM, CBSI3aHHBIX C
SIBJICHUEM TIEPUOJAUYHOCTU CBOMCTB AJIEMEHTOB.

9. Conclusions. If we proceed from the well-known definition of the Periodic Law given
by D.I. Mendeleev, the periodic dependence of the properties of simple bodies and
compounds of elements on the magnitude of the atomic weight A can be represented by the
expression: C = (A). In accordance with the modern theory of the structure of the atom, the
main classification feature in the formulation of the Periodic Law is the charge Z of the
atomic nucleus and the associated electron charge, therefore the current content of the
Periodic Law looks different: C = = (Z). According to the proposed classification system, in
accordance with the planetary system of chemical elements, the Periodic Law is formulated
taking into account the factors mentioned: “The properties of simple substances, as well as
the properties and forms of the compounds of the elements are in coordinate periodic



dependence on the magnitude of the atomic weight, charge and parity of the nucleons of the
nuclei of the elements, briefly C = f (A, Z, N)”. These considerations about the inextricable
connection of the quantum parameters of the electron shells and the nuclei of elements as a
whole have not yet been formalized, and it is possible that efforts should be made in this
direction to solve the complex problems associated with the phenomenon of periodicity of the
properties of elements.
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