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AHHOTALUA

B kBagparax 4€THBIX YMCEN BBIABISAECTCS 3aKOHOMEPHOE paclpeiesieHue HaTypalbHbBIX
yucell Mo pa3HbIM TUNaM. Ha 3Tol OCHOBE MPOBOJUTCS CUCTEMATU3AIMSA M TUIH3ALUS
€CTECTBEHHBIX 3JIEMEHTOB BcelleHHOM, K KOTOPBIM OTHOCATCSI U XUMUYECKUE PJIEMEHTHI.
B dopmynax maremaTuyeckoil cucTeMaTH3allMd M THIHW3AIlMd HE BBISBIIGHA CTporas
NepUOaNYHOCTh. DOPMYJBI BOIUIONMIAIOTCS B HEMPEPHIBHO-IEIOCTHBIE YPOBHEBbBIC
Tabmunpl orpanndeHHo CHCTEMBI €CTECTBEHHBIX 2JIeMeHTOB Bceenennoit. B aTux
dopmynax 3ajokeHa HeorpaHHYeHHOCTh CHCTEMBI €CTECTBEHHBIX OSJIEMEHTOB

Bcenennoii.
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Abstract

In the squares of even numbers, a regular distribution of natural numbers in different
types is revealed. On this basis, the natural elements of the Universe are
systematizationed and typizationed, to which the chemical elements also belong. In the
formulas of mathematical classification and typisation there is no a strict periodicity.
Formulas are embodied in continuously-holistic Level Tables of the limited System of
Natural Elements of the Universe. In these formulas, the System of natural elements of

the Universe is unlimited.

Keywords: even numbers, chemical elements, natural elements, Level Tables, limited

and unlimited Systems of natural elements of the Universe.

IMpeauciaoBue

XUMHUYECKHUE DIIEMEHTHI SIBIISIOTCSI €CTECTBEHHBIMH 3iieMeHTamMu Bcenennoil. Ho onu
HE OTpaHUYMBAIOTCS XUMHYECKUMHU syeMeHTamHu. B CucremaTtuzanum XUMHUYECKUX
AJIEMEHTOB, TMPOBOJAMBIIEHCS Oojiee IBYX BEKOB, HE BBISBICHBI MaTeMaTHUYECKHE
(dbopMyIbl, OXBAaTHIBAIOIIME BCE XHUMHYECKHE dBJEMEHTHI. 3aKoH OkTaB Hpronenjaca
oxBaTbIBaeT okojio 41%, a popMyna u3 KBAHTOBOM MEXaHHKU OKOJO 50% H3BECTHBIX
Ha CErojJHs XMMHUYECKHX djeMeHToB. llepuoamdeckuit 3akoH GOopMyIHpyeTCs: TOIBKO

CJIOBCCHO U IIPCACTABIIAACTCA HepI/IOI[I/I‘-IeCKI/IMI/I Ta6J'II/II_IaMH XHUMHNYCCKHUX JJICMCHTOB.
HCCJ’IGI{OB&HI/ISI IIOCBAIICHBI.

1. BeisiBiaeHUI0 MaTeMaTUYecKuX (POpMyIT HEMPEPHIBHO-TIEIIOCTHOTO pacpeeIeHIs
1-122 gucen-HOMEpOB B KBaIpaTax YETHBIX YUCEN.

2. Tloctpoennto rtpaduueckux BOIUIOMEHUNH (HOPMYT HETPEPHIBHO-TIEIOCTHOTO
pacnpenenenus 1-122 yncen-HomMepoB.

3. HccnenoBanuro pacmpeesieHus HOMEPOB Ha TIEPUOTUIHOCTb.



4. ComnocTaBieHUI0  TIpa@UUeCKUX  BOIUIOMIEHUH  (GOpMyn  OrpaHUYEHHOIO
HENPEPBIBHO-IIETIOCTHOIO pactpenesieHuss 1-122 yncen-HoMepoB € MOPAIKOBBIM
pacrpeneneHueM XUMUYECKUX 2JIEMEHTOB.

5. IlocTpoeHuto OrpaHUYEHHBIX HENPEPBIBHBIX Y POBHEBBIX TaOnul] €CTeCTBEHHBIX
JJIEMEHTOB BeeneHHon.

6. Iloaxony k HeorpanudeHHOUW CUCTEME €CTECTBEHHBIX AJIEMEHTOB BceneHHOM.

1. HexoTopble 3aKOHOMEPHOCTH KBAIPATOB Y€THBIX UM Ces

B Poccuiickoil Tpaguiuy UCIONb3yeTCsl HATypaibHbIN psia unucen NR=1,2,3, ..., 0. B

3aHa}IHLIX U BO MHOTHUX JAPYTUX CTpaHaX HCIIOJIB3YIOT HaTypaHBHBIﬁ pan,

HauuHatomuiics ¢ 0: nw =0, 1, 2, 3, ..., c0. DTU psAIBI CBA3aHBI COOTHOIIICHUEM
nw =0, Nr 1)
Ksampar moboro N m3nr=1,2, 3, ..., 0 paBeH CyMMe HEUETHBIX YUCEI:
n? =%(2n -1) (2)

C yuértoMm (2) kBajapat uétHsIX uncen (2n)>npun=1,2,3,4u3ng=1,2,3, ..., oo
(2n)? = 2(2n?) = 2[2X(2n -1)] =
= 2[2(2), 2(1+3), 2(1+3+5), 2(1+3+5+7)] = 2[2(1), 2(4), 2(9), 2(16)] =
=2(2, 8,18, 32) (3)
[Tonyynnuch CABOEHHOCTH — YKCiIOBbIe Jlnanpl U3 map yucioBbix MoHnan 2, 8, 18, 32.

Jlns kBanpatoB uéTHeIX umcen (2n)? mo ¢opmyne (1), ¢ yuérom (3) um mpaBuna «oT

IIEPEMCHBI MCCT CJIaraCMbIX CyMMa HC U3MCHACTC» NMCCM

(2n)? = 02, 2[2(1), 2(3+1), 2(5+3+1), 2(7+5+3+1)] 4)



JIro6oe yucno (0 — yucno B Nw), yMHOXKEHHOe Ha 0, paBHO HyJIO. OTO NPaBUIO B
npumenenuu k 02 maér: 02 = 0x0 = 0 = 2x(2x0) = 2(0) = 2[(0)]. Torma (0) MoxHO

BBECTH B CKOOKH [] popmyiibl (4) HYJIEBBIM YICHOM:
(2n)? = 2[(0), 2(1), 2(3+1), 2(5+3+1), 2(7+5+3+1)] (5)
[Monnoe komu4ecTBo cnaraemMbix Kp Beipaskaetcsa Gpopmymnoii: Kp = Z(2n)2,
B coorBerctBuu ¢ (5) Kp ckmaasiBaercs u3 0-4 caBoeHHocrten — Jluan:
Kb = 2[(0) + 2(2) + 2(3+1) + 2(5+3+1) + 2(7+5+3+1) ] (6)

UucnoBoe pacnpenenenue (6) rpaduuecku BOIUIOMIACTCS B 22-psSAHYIO0 TaOIUIly

MoCJICAOBATCIIbHO W HCIIPCPBIBHO IMPOHYMCPOBAHHBIX CBCPXY BHU3 M CJICBA HAIIPABO

0-120 siyeex:

4 11 | 12

5 ‘13|14 15 | 16 17‘1s|

6 19 | 20

7 ‘21‘22 23[2a| 25] 26|27 ] 28 29‘30‘

10 ‘39‘40 4142 43| aa|4a5] 46 47‘48‘

11 49 | 50 | 51 | 52 | 53 | 54

12 55 | 56

13 ‘57‘58 59 [ 60 | 61 [ 62 | 63 | 64 | 65 | 66 | 67 | 68 69‘70‘

14 71 (72 |73 |74 | 75 | 76 (77 | 78 | 79 | 80

15 81 | 8 |83 84 | 8 | 86

17 ‘89‘90 91 [ 92 [ 93 [94| 95| 96 |97 | 98 | 99 [ 100 101‘102‘

18 103 | 104 | 105 | 106 | 107 | 108 | 109 | 110 | 111 | 112

19 113 | 114 | 115 | 116 | 117 | 118

20 119 | 120

Puc. 1. 22-x psanas tabnuna 0-120 HomepoB B psinax Monan 5-tu Juan-YpoBHeit .



HyneBbie psiapl COCTOST M3 ONHOM siuelkd Kaxawld. Psaner 1, 2, 4, 6, 9, 12, 16, 20
COCTOSIT U3 JIBYX siueekK, psiasl 3, 5, 8, 11, 15, 19 — u3 mectu sueek, psast 7, 10, 14, 18 —
U3 JecsATH saueeK, psanbl 13, 17 — u3 yerblpHanuatu sueek. B uenom popma tabauis! ¢
NPOHYMEPOBAHHBIMU SUEHiKaMM HAITIOMHHAET BETBHUCTYI0 LEjky. Sldeiiku ¢ HymsaMu
BBITVISJIAT BEPXYLICUHON BETBBIO Enku. JIByXbAdeeuHble psiibl BHITISIAT CTBOIOM Biku.
OcranbHble pAABl SY€eK HAMOMUHAIOT OOKOBble BeTBM Enku. OueBHIHO, CTBOI
OT/IMYaeTcsl OT BeTBeW. Bepxyiieynas BeTBb oTiau4aeTcss OT OOkoBbIX Bermeit. U
OokoBbIE BeTBU YpoBHEH N = 2; 3; 4 ommuarotcst Apyr ot Apyra. Takum obGpaszom,
Enka cocTapieHa M3 BepXyLIEUHON BETBM, CTBOJNA U TPEX Pa3HOBUAHOCTEH OOKOBBIX

BETBEH. DTH pas3auyns OTpa3HM TOHAMHM cepoii mikabl (gray scale) na puc. 5.

’39 ‘40 41 |42 [43 |44 [a5 [46 [a7 |4s’

49 |50 (51 |52 |53 |54

‘5,5:7”‘58 59 [60 [61 [62 (63 [64 |65 [66 |67 |68 [69 |7o:|
I

71 (72 (73 |74 |75 |76 |77 |78 |79 |80

81 (82 |8 |84 |85 |86

‘89 ‘.9’0 91 [92 [93 [94 |95 [96 |97 [98 [99 [100 :1o1|'i1o‘z~|
B

103 | 104 | 105 | 106 | 107 | 108 (109 (110 | 111 | 112

113 (114 | 115 | 116 | 117 | 118

Puc. 2. Slueiiku Enku B pa3nuyHbIX TOHAX CEPOM MIKAJbI.




Bepxuuii HyNneBOH psi U3 OJHOM STYEHKHU M mEPBbIE psiabl ¢ 2, 6, 10, 14 suelikamu
SBJSIFOTCA ~ THUMOO3AQMAOIIMMH  JUIA  HIDKEIEKAIIUX  [TOHO00HBIX panoB. 122

MPOHYMEPOBAHHbIE SYEHKU 3aKOHOMEPHO MOJIPA3EISI0OTCA Ha 5 TUIIOB.

2. CBépTka pa3BeTBJEHHOH KK B KOMIIAKTHYI0 (hopMy

dopmy Enxu Ha puc. 2 (HazoBém Enka 1) M0oxHO 06paTHMO CBEPHYTH B KOMIAKTHYIO
Gopmy. CBEpTKAa MPOBOAUTCA uepe3 MpoMexyTounyio dopmy FEnxa 2. Ilepexon ot
Enku 1 x Enxe 2 ocymecTsisiercs nmepecTaHOBKAMH PSJIOB HUKHUX MoHaj Jluan Ha
VYpoBusix 2, 3, 4, He HapylIAOUIMMU MPABUIIO: OT IMEPECTAHOBKU MECT CllaraeMbIX
(psinoB) cymma He usmeHsercs. O6patumelil epexon ot Enku 1 k Enke 2 nokasan Ha

HIDKECIIeyIOIEeM puc. 3.
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Enka 1 — Enka 2

Puc. 3. Ilepeson dpopmsl Enxu 1 B popmy Enxa 2.



Yrobel or Enku 2 o6paTumo mepeiiTH K KOMIAKTHON (opMme, MPOBEAEM IEPEHOCHI
SYEeK, HE Hapyllalollue MpaBUIO: OT TMEepPEeMEHbl MECT ClaraéMbIX CyMma He

HU3MCHSACTCA.

Bepxuss suelika HyseBou J(uaapl IIpeacTaBiseT HYJIEBOM BEPXYIICYHBIN TUI SYEHKH,

IIOBTOPSAIOLUNCS B OTHOW HUYKHEN HYJIEBOU sTYCHKE.

IlepBas Jluana B Enke 2 yxe B kommakTHOi (opme KBaapaTa u3 4-X KBaJpaTHKOB C
Homepamu: 1, 2, 3, 4. KBaaparsl, cojepxaiinre KBaJpaTHKU sideek, OyJeM mucaTh ¢

nponucHoi OykBbI K.

Bo Bropoii [Ilnane Enxu 2 suetiku ¢ Homepamu 5, 10 u 13, 16 nepemecTuM Tak, 4TOOBI
o0pazoBajicsi BTOPOM THI KBaJIPaTHOTO CJIOS U3 12 sueek, OXBATHIBAIOIIMKI MEPBBINA THUII

KBanpara u3 ssueex ¢ Homepamu: 11, 12 u 19, 20.

B tperweii uane siueiiku ¢ Homepamu 31, 36 u 49, 54 mepeMecTUM Tak, YTOOBI
oOpazoBajicsi BTOPOH THI KBaJAPATHOTO CJIOS U3 12-TH si9€EK, OXBATHIBAIOUIUN TIEPBHIN
tun KBagpara u3 siueek ¢ Homepamu: 37, 38 u 55, 56. Sueiiku ¢ HoMmepamu 21, 22, 23,
28, 29, 30 u sueitku ¢ HOoMmepamu 39, 40, 41, 46, 47, 48 mepeMecTUM TakK, YTOOBI
oOpa3zoBajicsi TPEeTHUH THUIT KBaJApaTHOro cios u3 20 KBaJpaTHKOB, OXBATHIBAIOIIUN

BTOPOW THUIT KBaIPATHOTO CJIOS.

B gerBéproit {uane sueiiku ¢ Homepamu 81, 86 u 113, 118 mepemecTtuM Tak, 4TOOBI
o0Opa3oBajcsi BTOPOM THUIT KBaJIPaTHOTO CJIOsI, OKaWMIIsItoIMi nepBblid TN KBaapara u3
sdyeek ¢ HoMmepamu 87, 88, 119, 120. Aueiiku ¢ Homepamu 71, 72, 73 u 103, 104, 105
MEPEMECTUM TaK, YTOOBI 0Opa3oBayicsl TPETHH THUIT KBaApaTHOTO ciiosi u3 20 sdeexk,
OKaWMJISIONTUN BTOPOM THN KBaApaTHOTO cios. Sdeitku ¢ Homepamu 57-70, 89-102
MEPEMECTUM TaK, YTOOBI 00pa30BajICs YETBEPTHINA TUI KBAAPATHOTO CJIOS C HOMEpaMu
57-70, 89-102, OKaWMJISTFOLIU I TpeTuit THUII KBaJpaTHOTO cJ0s1.
B pesynbTaTe JTHX MEPEHOCOB TONYYHM CBEPTKY Pa3BETBIEHHOH EJKH B KOMIAKTHYIO

Gurypy, HarmomuHaromyw MorymeHT [1].



Enka 2 < MoHyMeHT

Puc. 4. O6patumMslii nepexos ot Enku 2 kK MoHyMeHTY.

TI/IHI/ISaHI/Iﬂ IMPOHYMCPOBAHHBIX AYCCK TOHAMU CGpOfI IIKaJIbl Ha pHUC. 3 COXpaHunJjiachb,

HO HE B JIUHEHHBIX paaax A4€CK, a B UX KBAaAPATHBIX CJI0sAX.

3. Henepuonnueckoe pacnpeneienue 0-120 yucesi-nomepoB

Beprukanbubiii MOHYMEHT Ha puc. 4 nepeBeiéM B TOPU30HTAIBHOE MOJ0KEHUE CIIEBA

HampaBo oTN =0k N =4:

Puc.5. I'opuzonTanbHoe nonoxxenne MonymeHTa Ha puc. 4.



PasHecém BepxHHME M HWKHHME NOJIOBHUHBI B HENPEPBIBHYIO LIENOYKY BAOJb CPEIUHHOU

TOPU30HTAJIbHOM JINHUU:
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Puc. 6. HerepBIBHaH MCTIOYKa IMTOJJOBUH I'OPU30OHTAJIBHOT'O MOHYMeHTa.

[Tonyumnack MOCHEIOBATENbHOCTh  «BOJIH NPSIMOYTOJIBHBIX ~ MUMITYJIBCOB» €
HapacTaHUEM apryMeHTa Ha 4 €IMHUIBI CO BTOPOM «BOJIHBDY, a aMILTATYIbI Ha 0,5 KO
BTOpPON «BOJIHE» M HaA | ¢ Kaxaoil mocienyromieid «BoiaHOW». Her ompenensromniero
Npu3HakKa  NEPUOAUYHOCTHU  —  TIOCTOSAHCTBA  MEpHUOAA. ITosToMy  Takas

IMOCJICOOBATCIIBHOCTD ABJIACTCS HGHGpHOIIPI‘-IGCKOfI.

Enounoe (puc. 2) u MoHnymeHTanbHOe (puc. 4) pachpefeleHus HCKIIOUHTENbHO
MaTEMaTUYECKOTO (TEOPETUYECKOI0) TMPOUCXOKACHUS, MOCTPOCHUS U COJEp KAHMS.
Onu Moryt ObITb 3(PGEKTUBHBI W TOJNE3HBI IS PA3IUYHBIX MHOXKECTB OOBEKTOB
peanbHOro Mmupa, Kak HMCKYCCTBEHHBIX, TaK M €CTECTBEHHbIX. Hampumep, B
HUCKYCCTBEHHBIX TIOCTPOCHHSIX TaKUM MOXET OBITh  YAApHBIA  CTyNeHYaTo-
KIIMHOOOpa3HbIil cTpoi  OoHIoB (MOoapa3jeneHnii, OOEBbIX MAIllWH, TaHKOB, CYOB,
CaMOJIETOB, BOMCKOBBIX COCIMHEHUM) NJIs1 (PPOHTAIIBHOTO MPOpPHIBA TPOTUBHHKA. J1Jis
€CTECTBEHHBIX OOBEKTOB UHCIOBOE EnouHoe M MOHYMEHTaIbHOE paclpeeneH s
MOXXHO COIMOCTaBUTh C TMOPSJIKOBBIM pACIPEICICHHEM XHMHUUYECKHX JJIEMEHTOB. B
HACTOsIIIIee BpeMs M3BeCTHHI 118 mocimenoBaTelbHO NPOHYMEPOBAHHBIX XUMUYECKUX

3JIEMEHTOB C COOCTBEHHBIMHU HOMCpaMH, Ha3BaHUAMHU N CUMBOJIAMH.



4. MaremaTuueckasi cucTeMaTu3auus M TUNu3auus S-YpBHeBoil CucreMbl

eCTeCTBEHHBbIX 3JieMeHTOB BceseHHOM

Emé JI. . MenneneeB B cBoeil mociienHed KHUTe «OCHOBBI XMMHUM» TPEICTABUI
[Tepuoauueckyro Tabnuily ¢ JByMs JOBOJIOPOJHBIMU HYJEBBIMH AJIEMEHTAMH, KOTOPbHIC

Ha3Basl cooTBeTcTBEHHO KopoHueMm n HetoToHueM.

Rommpinnag, nedansopdipponannas Talmua J.4. Menppoeneeona
| allepMoMMICCrad CHCTCMA SACMEHTOD MO IPYNNaM MM PANass
gl (., N. Menpéencen. Ocsomw XuMrx. VIII wagauxe, CHRO., 1906 p.)
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Puc. 7. Tlocnennsis npmwkuzaerHas [lepuogndeckas Tabnniia XUMUIECKUX DJIEMEHTOB

J. . Menneneena [2]



Ilon Hetoronuem JI. Y. MenneneeB noapasyMeBa 4acTULbI 3pUpa U MHOTHE TOJIbI
MOCBSATWI MOUCKAM uX XxuMmu3Ma. [IpencraBienue o yactuuax 3gupa ObUIO MOMYJISIPHO
B  Hayke BOo BpeMmeHa Hpiorona. Haumbonee ycnemHoili B Te BpeMeHa Oblia
MexaHu4eckasi rpaBuTaliionHas teopus Jlecaxxa. Ho mpotuBopeunst Teopun Jlecaxa c
KMHETUYECKOU TEOpHEN ra30B U AJIEKTPOMAarHUTHOUN Teopuel cera ciBuHyau €€ B XIX
BeKE C IMbelaecTtasia oOCHOB Hayku U ¢uinocopuu. Pakruuecku . M. Mennenees
BO3POKJal U pa3BUBajl rpaBUTAIMOHHYIO Teoputo HeioToHa-Jlecaxa B raBUTallMOHHO-
XUMHYECKOW Teopuu 3(dupa, 4YTO BBIPA3WJIOCH M B Ha3BaHUU IIEPBOTO HYJIEBOTO

QJICMCHTA.

[lepuonuueckuii 3akoH (HOPMYTUPOBAJICA W3HAYAIBHO B 3aBUCHUMOCTH OT aTOMHOM
Macchbl XUMHUYECKHX AJIEMEHTOB, 3aTEM, C OTKPBITUEM CTPOCHUS aToMa, OT 3apsAnaa siep
aTOMOB XUMHUYECKUX DJIEMEHTOB, HAKOHEL, OT KOJIMYECTBAa IPOTOHOB B SApPaX
XUMUYECKHUX 3JIEMEHTOB. 110CKOIBKY 3apsi BCEX MPOTOHOB 3JIEMEHTAPHBIN, €AMHUYHBIN,
TO 3aKOHOMEpPHO IEpEelUIM K 3aBUCUMOCTH OT KOJIMYECTBA IIPOTOHOB B sApax

XUMHUYCCKUX 3JICMCHTOB, T.C. OT IIOPAAKOBOI'O HOMCPA XUMHUYCCKOI'O 3JICMCHTA.

O603HauMM TIEepBBIM HYJEBOW 3JeMeHT Kak Om, a BTOpOH HyleBoM aneMeHT Kak Oe,
O3HAYalIINEe DJJIEMEHTHI C HYJIEM MacChl W HYJIEM DJIEKTPUYECKOro 3apsjia

COOTBETCTBCHHO.

Bonopon (IIpotuii) — camblil pacipoCTpaHEHHBIA XUMUYECKUN JIEMEHT BO BceelleHHOM.

O4eBUAHO, JOBOJOPOAHBIC AIEMEHTHI JOJKHBI OBITH O0JI€€e pacpoCcTpaHEHHBIMHU.

Tpé€xmepHOEe TPOCTPAHCTBO  IMPEJACTABISACTCS IEPBBIM HYJIEBHIM 3J1eMEHTOM (Om)
Bcenennoii. Jlaxke B aToMax XUMHUYECKUX SJIEMEHTOB TIPOCTPAHCTBO 3aHUMaeET Ooiee 99,
9... % nx o6npémoB. daktuuecku 99.9..., ... % Bcero o0bpEMa BceneHHnon 3aHMMaeTr

CBOOOTHOE OT aTOMOB, MOJICKYJT ¥ JIEMEHTAPHBIX YaCTHI] TPEXMEPHOE MTPOCTPAHCTBO.

Hetitpon pacmpoctpanén Bo Beenennoit 6onee uem Bomopon (Ilpotuit). B camom nerne,

HeﬁTpOHBI BXOOAT B COCTAB AACP BCCX XUMHUYCCKHUX 3JICMCHTOB M UX H30TOIIOB (KpOMe



[IpoTus), kak mpaBuiIO, B KOJMUECTBAX OOJBIIKX, YeM uuciia IpoToHOB. Kpome Toro,
BO BceneHHO# CylecTBYIOT HEHTPOHHBIE 3BE3MBI. DTH OOCTOATENBCTBA IMO3BOJISIIOT

npUHATH HEHTpOH BTOPBIM JJOBOJIOPOIHBIM €CTECTBEHHBIM dyieMeHTOM Bceenennoi (0e).

Sueriku ¢ HomMepamu  1-118 Ha puc. 5 m Ha puc. 7 JONOJHHM CHMBOJIAMH
COOTBETCTBYIOIIUX XMUMHUYCCKHX 3jeMeHTOB [3]. Kak H3BeCTHO. BCe XHUMHUECKHE
DJIIEMEHTBl OTHECeHBbI K 4-m Omokam: S, P, d, f. Sueiiku >TuX OJIOKOB OOBIYHO

OTOBCYHUBAIOT COOTBCTCTBECHHO KPACHBIM, OPAaHKCBbIM, CHUHUM U 3€JICHBIM OBECTaMM:

TI |Pb [Bi |Po Rn
81 |82 |83 |84 86

Og
119 120 [EEH]

Ts |Og
117 | 118

119 120

Puc. 8. Enka 1 151 Puc. 9. MonymeHT

C CMMBOJIAaMH XMMHYECKHX 3JIEMEHTOB B 11BeTax S, P, d, f.



Pazmensr 1. m 2. 3aBepmIinCh BBHISBICHWEM IISITH THIIOB SYEEK, KOTOPHIC OBLIN
3a)MKCUPOBAHbl PA3IMYHBIMU TOHAMHU CEpOM IIKajdbl. PaccMOTpUM COBMECTHO

Yucnosyio Enky (puc.2), uncnosoit MonymeHT (puc.4), Enky ¢ Om, Oc, XuMugeCcKuMU

anemeHTamu (puc. 8) U MonymeHT € O, Oe, XuMUYECKUMU 371EMEHTaMHU (puc. 9).

[39 Iao

103 104 | 105 | 106 | 107 [108 | 109 | 110 | 111 | 112
|

1 2 3 4

Puc.10. CoBmecTHOE npecTaBiaeHue puc. 2, puc. 8, u puc. 4, puc. 9.

B Enounom pacipeiesicHu  XHUMHUYECKUX D3JIEMEHTOB MEpBas mapa S-3JIEMEHTOB
MEPBOr0 YPOBHA MPOSIBIISIET CBOIO THIIO3aJIAIOIIYI0 POJIb TEM, YTO BCE HUIKEJICKAIIIUE
mapbl XMMHUYECKHX DJIEMEHTOB A3TOr0 THMA SABJSAIOTCS «KPACHBIMU» S-3JIEMEHTAMH
ctBosia. B MoOHYMEHTE ¢ XMMHUYECKUMH 3JIEMEHTAMHU 3TOT MEPBBIM THUII MPOSBIACTCS

«KpacHbIMU» siueiikamu B ueTbIipéx KBanparax (YpoBHSX).

IlepBass opaHkeBasi BETBb BTOPOro ypOBHs EJKM ¢ XUMWUYECKMMH 3JIEMEHTAMH 3a4aET
THUII OCTAJIbHBIX P-35ieMeHTOB. B MoHyMeHTe Bce uelKu ¢ P-3aeMeHTaMu (BTOPOW THI)

oKauMIISAIOT KBazpar u3 mepBoro Tuma S-3JIEMEHTOB .



IlepBasi cuHsS BETBb TPEThEr0 YPOBHA EIKM ¢ XMMHYECKUMH SIEMEHTAMH 3aJaéT
Tpetuii Tum BetrBed d-amemenToB. B MonymeHTe Bce O-3ieMeHTBI (TpEeTHH THII)

OKaWMJISIOT CJIOU P-3JIEMEHTOB (BTOPOTO THUIIA).

Ileppas 3enéHas BeTBb YETBEPTOrO YPOBHA EIKM ¢ XMMHYECKMMH 3JIeMEHTAMH
3a7aéT 4YeTBEPTHIA THUI OCTaNbHBIX f-amemenTtoB. B MonymenTte Bce f-anmemeHTHI
pacronararorcss B 4YETBEPTOM CJIOE, OKAWMIIAIOIIEM  CJIIOM  TPETBEro TUIIA U3

d-s;meMeHTOB.

Cpasnaenue puryp 1 ¢ 2 u 3 ¢ 4 Ha puc. 10 moka3pIBac€T COOTBETCTBHE THUITU3AIUU STUECK
DJIEMEHTOB TOHAMH Cepol mikamel u 1Beramu S, p, d, f osokoB. Ilockonbky
CuctemaTtuzanus U Tunuzamnus sueek ¢ Homepamu 0-120 Ha ¢urypax 1 u 3 Ha puc. 10
TOHAMHM CEpOM IIKalbl ObUIM TMPOBEAEHBl HCKIIOUUTEIbHO MaTeMaTH4YeCKH, TO U
¢urypsl 2 u 4 Ha puc. 10 mpencraBisiOT Marematnueckyro CucreMarusanuioo u
TUINNA3AUUI0 XUMUYECKUX DJIEMEHTOB. MaremaTudeckass TUIU3alusd XUMHUYECKHX
3JIEMEHTOB YEThIPhMSI THIIAMH COBIAJacT ¢ KBaHTOBO-MexaHudeckoir S, p, d, f

TUITN3AIHEH.

5. S-YposHeBas [Auagnasa Tadoauna orpanuvenHoid CucreMbl eCTeCTBEHHBIX

3JIEMEHTOB

N3 122 syeex 11 €CTECTBEHHBIX 3JIeMEHTOB BcenenHoit Ha puc. 1 118 3aHATHI
XUMHYECKUMU JIEMEHTAMHU ¢ COOCTBEHHBIMH HOMEpPaMH, Ha3BaHUSAMH U CUMBOJIaMu. B
suetiku 119 u 120 mo noruke ¢opmyn (4-6) NODKHBI OBITH BOHCAHBI €MIE HE
OOHapy>KCHHbIE W HE CHHTE3UPOBAHHBIC S-DJIEMEHTHI. bBynyT JM 5TH 3IIEMEHTHI
XUMUYECKUMHU WM E€CTECTBEHHBIMU 3a0TAaHECOHHBIMM, Yy3HAaeM JHUIIb IMOCIe HX

O6H3py>KeHI/I${ HJIM CUHTC3a U TINATCIBbHBIX SKCIICPUMCHTAJIbHBIX HCCJ'IG,Z[OB&HHIZ.



J.1. MenneneeB cumrtan, yto ero Ilepumonnueckas Cucrema 3aBepmnrcs Ha 118-om
XUMHUYECKOM anieMeHTe. Ho BCE ke eCTh BEPOSITHOCTD TOTO, UYTO 3JIEMEHTBI C HOMEpaMHU
119 u 120 OyayT XUMHYECKUMH DJIEMEHTAMU S-TUIA. TeM He MEHee, 3TH DJIEMEHTHI
MOKa CJEeAyeT OTHOCUTh K €CTECTBEHHBIM  3a0TaHECOHHBIM. YTOOBI sSYEHWKH C
anemeHTaMu  Ne 119, Ne 120 ornmyaTe OT s4€EK C YK€ HW3BECTHBIMU S-AJIEMEHTaMH,

NpUAATAM UM TEMHO-KPACHBIM IBET.

IIo MNpUMCPY IMOAABJIAOOICTO OOJBIIMHCTBA TYECK OCTABIIHECS HYJICBBIC SIYCHKH C Om u

Oe JJOTHUYHO TaKXK€ 3aHATb JICMCHTaMHU C OHpeIICJIéHHBIMI/I Ha3BaHUsIMH N CUMBOJIaMU.

[Tockonbky Om Tp€xmepHoe mnpocTpaHCTBO BceneHHol, TO Ha30BEM Om-2J€MEHT
«Crneiicess’» (0T aHIVIMICKOrO CJIOBa Spacé — KOCMHYECKOE TMPOCTPAHCTBO) U
CUMBOJIMUECKH 0003HauuM SpP. HelTpoH, B KauecTBe BTOPOrO HYJIEBOTO AJIEMEHTa
CucTeMbl €CTECTBEHHBIX dJIeMEHTOB BceneHHoi, yxe u3BecTeH [4] moa Ha3BaHHEM

«Heiwttponuitn. O603HAYMM ATOT 37eMEeHT cUuMBOJIOM NI,

C Ha3BaHMSIMU U CHUMBOJIAMH BCEX E€CTECTBEHHBIX JJIEMEHTOB BceseHHoi (BMecTe ¢
XUMHYECKUMHU BJIEMEHTaMH) MOXXHO TMOCTpOoUTh S5-YpoBHeByio [uamnyto Tabmnuiry

OFpaHI/IquHOﬁ CucTeMbl €CTECTBEHHBIX DJIEMCHTOB.

Kak Opu1o mokazaHo B pasjaenie 3, IIOCIIEIOBATEIbHOCTh «BOJH  MPSIMOYTOJIBHBIX
UMITYJIbCOB» W3 TOJOBUH KBaJpaToB 2x2, 4x4, 6x6, 8X8 HE MMEeT MOCTOSHHOIO

nepuoja. [loaromy Tabnuma He Mmoxket ObITh [lepuonuueckoit, HO J{nagHo-YpOBHEBOM.

Sdeitku Ha puc. 8 TOCIENOBATENbHBI, HO C OOJIBIIUM KOJIHMYECTBOM «IIYCTOT» MEXIY
MOHaJIaMH W JAuajamMu. YIUIOTHEHHEM (UTyphl, T.€. COKpAaIIeHHEM KOJIMYeCTBa
«IyCTOT» MEXAy MoHadamu W Jluajgamu, nanee, paclIMPEeHUEM KBAJAPATUKOB 10
MPSAMOYTOJIbHUKOB JUIE  BO3MOYKHOCTHM DPa3MELICHUST B HUX JIOMNOJHHUTEIBHOU
uHpopmaru (aTOMHBIE MAacCChl, SJEKTPOHHYIO CTPYKTYpYy, 4YHCIIa HYKJIOHOB, ...),
HAaKOHEIl, pa3MEIICHUEM B PAaMKHA C HOMEpPaAMH YPOBHEW WM ['pyIn, MOXHO NOJYYHUTh

5-YpoeuHesyto uaanyio Tadnuiy ¢ 1-4 YpoBHIMH XMMUYECKUX JIEMEHTOB:
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Puc. 11. 5-YposneBas [uagnas Tabnuna orpannderHor CUCTEMBI €CTECTBEHHBIX

3JIEMEHTOB BceneHHOH.



Hapepxy Ta0Oiuibl NOMEIEHbI OJHA SYeilka C HYJIEBOM TpyNmod M TPH MOJOCHI C
HOMEpaMHU TPYIIl B siueiikax S-, pP-, d-, f-paciBeTok, B TOYHOCTH COOTBETCTBYIOIIUEC
[BETaM f4Y€eK B psiax 3TUX 3JeMeHTOB. ['pynn xumuueckux snemeHToB XXXII, HO
cton6mnoB Bcero 14. Crnemyer 3ametuth, uto y Ilepuommueckoit Tabmuusr IUPAC

tosbko XVIII rpynmn, a cron6uos 18.

Homepa rpynm B IBETHBIX sYeHMKax TPEX II0JIOC B TOYHOCTH YKa3bIBAIOT Ha
XUMHUYECKHE DJIEMEHTBI-aHAJIOTH MO0 BceM ctoJionaMm Tabmuiel. CiieBa cOOKY yKa3zaHbI
HOoMepa YpoBHed (/luam) XUMUYECKHX 3JEMEHTOB. WX TOIBKO 4 ISl XMMHYECKUX
anemMeHToB. Kaxapiii YpoBeHb COCTOUT U3 JBYX KOJIMYECTBEHHO M KOH(PUTYpPAITMOHHO
onnHakoBbIX 1ojoBUH. OHuU B [lepuonuueckoit Tabaune IUPAC u xopoTkomneproHON

Tabmune Menneneesa npeacrapistotcs [leprogamu.

Bce anemenTsl pacnonaratores B oqHoM Tabnuiie 0€3 BHYTPEHHUX MYCTBIX SYeeK, Tor1a
kak B Tabmuue |IUPAC 36 BHYTpeHHHX MYyCTHIX SU€EK HABEPXy OCHOBHOM TaOJMIIBI, a
JAHTAHOUJIbI M AaKTUHOWJIbI BBIHECEHBI B OTHENbHBIE TAOIUIBl. DTO OCHOBATEIbHBIE
HapyIlIeHUs OPHUHIMIA  HEMPEePHIBHOCTH-IIEIOCTHOCTH B IOCJEI0BATEIbHOCTH
XUMHYECKUX JJIEMEHTOB, 3ajoxkeHHoro J[.M. MeHneneeBbIM B KadyecTBE TIJIABHOTO

IMPUHIAIIA CI/ICTeMaTI/ISaHI/II/I XUMHUYCCKHNX 3JICMCHTOB.

6. 5-YpoBueBass [Imagno-oxktaBHas TabGauma orpanudenHoii Cucremsl

€CTCCTBCHHBIX 3JICMCHTOB

Hecmotpst Ha TO, uro IUPAC ¢ 1989 1. pexomenayer nnuHHomepuoaHyio XVIII
rpynnoByr0  TaOmuily XUMHUYECKHX DJEMEHTOB, IMOJABISAIONICE  OOJBITMHCTBO
00pa30BaHHBIX JIIOECH M CIEIUATNCTOB «COXPAHSIOT BEPHOCTH»  KOPOTKOTIEPHOIHOM
oktaBHOM Tabnmie xuMuyeckux dsiaeMeHToB. OHa Ha camMoM Jene ymoOHee IS

00pa3oBaTeIbHOTO, HAYYHOI'O0 U MPAKTUYECKOrO MOJb30BaHUs. B yueOHOW U HaydyHOU



UTEpaType IOABHO YTBEPAWINCh ¥ YKOPEHWINCh TepMuHbL: coenuHenus A''BY!,
A"BY, ..., meoitneie cuctemnr Al - BY, A'- B!, ..., koTtopsle Bo3HUKIM B IEpHON

IIMPOKOTO MOJIb30BaHUSI KOPOTKONEPUOAHOM okTaBHOU Tabiuuein MeHaeneesa.

[lepecTaHOBKaMU SY€EK XUMHUYECKUX HIIEMEHTOB Ha puc. 11 0e3 HapymieHus ux
HENPEPBIBHOM IOCJIENOBATEIBHOCTH B  PAJaxX MOXHO MOJIY4YUTh 4-YPOBHEBYIO

JuanHo-okTaBHYI0 Tabiuily XuMUUECKUX AJIeMeHTOB (puc. 12).

[lonyyaroTcsi AOBOJIBHO MHOTO MYCTHIX situeek. Ho Bce OHM BHEIIHME MO OTHOIICHUIO K
pigam Cc s4YedKaMM XMMHYECKUX OJJIEMEHTOB W HE HapyllaloT MNpUHIUIA
HENPEPhIBHOCTU-1IEIOCTHOCTHOCTU. B KopoTkonepuoaHoii ke Tabnuue Menneneesa u
B XVIII-tu rpynnosoii [lepuonuueckoit Tabnuue IUPAC mycTeie sueiiku BHYTpEeHHUE

U OHU HApYIIAIOT HIPUHIUIT HCIIPCPBIBHOCTH B 3JICMCHTHLIX ITOCJICAOBATCIIBHOCTAX.

Haepxy Tabnuipl nmomMeneHa siueiika HyJIEBOM TPYMIbl U OKTaBHAs S-psjiHas cxema
IIOCJIEIOBATEIIBHOCTH SIYEEK C HOMEpPaMU TIPYII XMMUYECKUX DJIEMEHTOB B sYEHKax
pacuBeTok  S-, p-, d-, f-G;10KOB. DTH HOMEpa OTHOCATCS TOJIBKO K COOTBETCTBYIOIIUM
[BETaM SYEEK XWMHUYECKMX OJJIEMEHTOB, Hampumep, K KpacHbeiM rpymmam | u |l
OTHOCATCSL TOJBKO XMMMUYECKHE JJIEMEHTBI B KPAaCHBIX sAYEWKax CBEpPXy BHM3, a K
3enéupiM  rpynnam  XIX - XXXII uMeroT OTHOLIeHHE MO BEPTUKAISAM TOJIBKO
COOTBETCTBYIOILIME JAHTAHOUABI M aKTUHOWJBI. Meab ¢ 0JaropoAHBIMU METaljIaMHu U
rpynmna [{uHka okazamuch B oaHHMX cTojionax ¢ rpynmamu | u ll, uyto emé Oonbiie

commkaet 3ty Tabnuiy ¢ kopotkonepuoanoi VIll-rpynmosoit Tabnuneit Menaeneena.
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Puc. 12. 5-YposueBas /lnuagHo-okraBHas Tabmuma orpanndeHHON CHUCTEMBI

CCTCCTBCHHBIX 3JICMCHTOB



7. 5-YpoBHeBasi MoHyMeHTaIbHAsA OKTaBHAas TadJjmnna orpaHu4eHHOM

CucreMbl eCTeCTBEHHBIX YJIeMEeHTOB BceeieHHoM

MOHYMEHT C paclIMpEHHBIMHU SYEHKaMM B paMKax C HOMepaMu YpoBHed u ['pymnn
MIPEICTABIACT HENEPUOAUYECKY0, HO 5-YpOBHEBYIO MOHYMEHTAIBHYIO OKTaBHYIO

Tabnuny orpannueHHoi CUCTEMBI €CTECTBEHHBIX 3J1€MEHTOB BeeneHHoi:

Puc.13. 5-YpoBueBas MonymeHTanbpHas okTaBHas Tabmmiia orpanndeHHON CHUCTEMBI

CCTCCTBCHHBIX 3JICMCHTOB.



8. Maremarnueckas CucreMaTrm3anmuda M THIIH3AlUA HeorpaﬂnquHOifl

CucreMbl eCTeCTBEHHBIX 3J1eMeHTOB BcesreHHOM

B pasnmenax 4-7 paccmaTpuBanach OrpaHUYEHHAs] JBYMsI JIOBOJOPOJIHBIMU U JABYMS
3a0TaHECOHHBIMU 3JieMeHTaMu CucTeMa eCTECTBEHHBIX DJIEMEHTOB BceneHHOM.
OrpaHu4nBaIOCh MEPBBIMH MATHIO 3HaueHUssMu N = 0, 1, 2, 3, 4 B hopmymnax (4)-(6).
Onnako B 3TUX (hopMysax HET OrpaHUYEHU HA N, a B COOTBETCTBUU C (popmyoii (1)
3HaUEHUs N TMOCIIeOBATENbHO U HEOTPAHUYEHHO HAPACTAIOT 10 OECKOHEUHOCTH (0). B

Ta6JII/II_IC Ha pHuc. 1 cleinacM JiBa 11ara: yBCJIHWYMM N HAa €AUHUIY 1 HA MHOT'OTOYUS.

0
n=0 0
n=1 1 1 2
2 3 4
3 | 5 | 6 | 7 8 | 9 | 10 I
4 1 [ 12
n=2
5 | 13| 14| 15 | 16 17] 18 l
6 19 | 20
7 ‘n’zz 23[2a | 25 | 26 | 27 zszs’so‘
8 31|12 (33 [ 34| 35] 36
n=3 g 37
10 ‘39’40 a1 a2 | a3 | aafas| a6 47’43‘
11 9|50 |51 |52 5354
12 55 | s6
13 ’51 ‘ 58 |59 |60 | 61 | 62 | 63 | 64 | 65 | 66 | 67 | 68 | 69 | 70 |
14 7172|7374 75 [76 [77 78] 79 | 80
15 81 [ 82 [83 |84 |85 [ 86
n=4 |16 87
17 ‘39 ‘ 90 [ 91 [ 92 [ 93 [ 94 [ 95 [ 96 | 97 [ 98 [ 99 [ 100 | 201 ’ 102 ’
18 103 | 104 | 105 [ 106 [ 107 | 208 | 209 | 110 | 111 | 112
19 113 [ 114 [ 115 | 116 | 117 [ 118
20 119 | 120
21 | 121 | 122 [ 123 [ 124 [ 125 | 126 [ 127 [ 128 [ 129 | 130 | 131 [ 132 [ 133 [ 134 | 135 [ 136 | 137 | 138 |
22 139 | 140 | 141 | 142 [ 143 [ 144 | 145 | 146 | 147 | 148 | 149 | 150 | 151 | 152
23 153 | 154 [ 155 [ 156 [ 157 | 158 | 159 | 160 | 161 | 162
24 163 | 164 | 165 | 166 | 167 | 168
n=5 (25 169 | 170
26 | 171 I 172 (173 [ 174 [ 175 | 176 [ 177 [ 178 | 179 | 180 | 181 [ 182 [ 183 | 184 | 185 | 186 | 187 I 188 |
27 189 | 190 | 191 | 192 | 193 | 194 [ 195 | 196 | 197 | 198 | 199 | 200 | 201 | 202
28 203 [ 204 | 205 [ 206 [ 207 | 208 | 209 [ 210 [ 211 | 212
29 213 [ 214 | 215 | 216 | 217 | 218
30 219 | 220
o o o . . . . | . . . . . | e . o | ’ . |. |.

Puc. 14. Yucnosas Tabnuua HeorpaHundeHHON CHCTEMBI €CTECTBEHHBIX AJIEMEHTOB

Bcenennoit mo ¢popmynam (1), (4)-(6)mpu n=0,1,2,3,4,5,....



Sdeliku ¢ HOMepaMu B (J-010ke U MHOTOTOUYMSAMU ¢ h-Omoka, ciaenyrommux 3a f-0mokom,
OTI[BETHMM COOTBETCTBCHHO OJIeHO-(PHOIETOBBIM M OJICIHO-PO30BBIM I[BEeTaMu. Torma

HeorpanndeHHas [ImagHas Cuctema  €CTECTBEHHBIX  DJIIEMEHTOB  BceneHHOU

MpCACTaBISACTCSA B BUAC!
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Puc. 15. Heorpannuennas Jluagnas Cuctema €CTeCTBEHHBIX 3JIeMEHTOB BceneHHoi.



I[JISI CpaBHCHHUA IIPCACTaBMUM BCC TPpHU HCOIPaHWUYCHHBIC CucreMbl €CTECTBEHHBIX

31eMeHTOB BceneHHoii B OHOM Maciiraoe:

Puc. 16. Heorpaunuennsie uannas (1), Anaano-oktaBHas (2) 1 MoHyMeHTaIbHast

(3) Cuctembl eCTeCTBEHHBIX 3JIEMEHTOB BceneHHoil.

N3 tpéx HeorpannueHHbIx Cuctem Ha puc. 16 camoit mupokoi siBnserca uannas 1, a
camMoi BbICOKOW — JlmagHo-okTaBHass 2. Cuctembl 1 M 3 OJAMHAKOBBI 1O BBHICOTE.

Paznuuus rabGaputoB B HeorpaHuyeHHbIXx 1-3 Cucremax yBeIMYMBAIOTCS MpPU



JanbHEHIIEM HapallMBaHUM N TOCIEAYIOMIMMH 3HAYEHHSIMU  HATypajabHOro psaa
yucesl BIUIOTh N0 OeckoHeyHoctd. Ho mpu Bcex N > 1 Hambonee KOMIAKTHA

HeorpanndeHHass MoHnymeHTanbHas CHcTemMa eCTeCTBEHHBIX AJIEMEHTOB BeeneHHOM.

B Hactosimiee BpeMsi M3BECTHBI 118 XMMHYECKMX 3JIEMEHTOB, KOTOPBIE, KOHEYHO,
SIBIIAKOTCS. U €CTECTBEHHBIMU dJIEMEHTaMu BceneHHoW. B mpomuioM Beke Ha OCHOBE
000JI04€UHON  MOJENM  s/ipa MPOTHO3UPOBAIM  BO3MOXKHOCTH  CYIIECTBOBAHUS
XUMHUYECKHX JJIEeMEHTOB ¢ Homepamu 115-130 B, Tak Ha3bIBa€MOM,  «OCTPOBE
CTaOMIBLHOCTUY. JlOMyCKalOT BO3MOXKHOCTH CYIIECTBOBAHUS M 0ojee OTIaJEHHBIX
«OCTpOBOB cTabmibHOCTUY. [loka OOHapy»KeHbl U CUHTE3UPOBAHbBI dJIeMEHThI 10 118

HOMCpa — OraHecoHa.

Ho Bo BceneHHOlM CyIIECTBYIOT HEHTPOHHBIC 3BE37bI, MHHMMAJIbHA Macca KOTOPBIX
oneHuBaercs B 2,16 maccel ConHua. B Takoii HEUTPOHHOW 3BE3/l€ KOJIUYECTBO
HEWTPOHOB cocTaBnsgeT ~ 2,6x10°. Yucino HEHTPOHOB B YEPHBIX JBIPAX MPEBBILIAET
2,6x10°". TIpu Mmacce Gonee 2,5 conHEuHOM Macchl 06pasytoTcss HelTpoHueBble 4épHbIe
IeIpel. HelTpoHuy , mo-BUAMMOMY, COCTABJISIOT OCHOBHYIO Maccy OapHOHHON TEMHOMN

MaTCpum.

BuIBOaBI

1. JlenyKTUBHBIA MAaT€MaTHYECKUM METOJ PpACHPEAECICHUs HATypaJlbHbIX YHUCEN B
KBaJpaTax MepBbIX 4€THBIX uucen 2N = 0, 2, 4, 6, 8 nmpuBoauT Kk ux J{nagHomy, B
YaCTHOCTH, K S-ypoBHeBoMY [lnagHOMYy pacrpeneneHnio nepBbix 122 HaTypaabHBIX
gucen. KoaumdecTBo dHCEeN-HOMEPOB B MareMatudeckod (apudmermueckoit)
nporpeccun ypenuuuBaerca ot Juansl k Jluage. OTa NEQyKTUBHO BBISIBICHHAS
YUCJIOBAsl 3aKOHOMEPHOCTh pPacCHpenesieHrusT B NMPUMEHEHHM K 118 WMHIYKTHBHO

(BKCHepI/IMCHTaHBHO) BBISIBJICHHBIM B T€UEHHME 2 BEKOB XMMHYECKHUM 3JIEMEHTaM



ABJIAETCS  BBIPQKEHUEM MATEMAaTHYeCKOW TEOpHMH 3aKOHa  paclpeiesieHUs

XUMHYECKUX AJIEMEHTOB BO BCEM MX MHOXKECTBE.

2. 3aKkoH BeIpakaeTcs 00IIell MaTeMaTuueckoi hopmMyIIoun:

N=(2n)?=4%2n-1), rtnen=0;1;2;3;4,....

pacnpezeneHus yucen 1no (6) U nocaeaoBaTeabHON X HyMepalueil.

3. Copepxxammiics B KBagpaTax YETHBIX YHCENl 3aKOH PACHPENEIICHHUS HaTypaJbHBIX
YUCEN M UX TUIMH3ALHUS COTJACyOTCS C dKCIEPUMEHTAJIbHO MOJIYYEHHON B TEUEHHUE
2-X BEKOB HyMepaluel XUMHUYECKHUX HJIEMEHTOB M UX KBAHTOBO-MEXaHWYECKOMH

TUIIHN3AIHEH.

4. 3aKOH BOIUIONIAETCS B HEMEPUOAMYECKUX CUMMETPUYHBIX HEMPEPHIBHO-IIETOCTHBIX
aByX S-ypoBHeBbiX [uamnbix Tabmmmax — (puc.l11, puc. 12) u  5-ypoBHEBOi
MonymenTtansHoit Tabmume — (puc. 13) cucTeMBl €CTECTBEHHBIX JJIEMEHTOB

Bcenennoii.

5. 5-YpoBueBbie  Tabmuibl  TOPENCTaBISIOT  MaTeMaTHYECKHE  OTpaHUYCHHbBIC
ypoBHEBbIE CHUCTEMBI €CTECTBEHHBIX 3JIEMEHTOB BcelleHHOW ¢ 4-Ms MOCIeIHUMU

YPOBHAMHU XUMHNUYCCKHUX 3JICMCHTOB.

6. Heorpanuuennole YpoBHEBble CHUCTEMBI €CTECTBEHHBIX 3JIEMEHTOB BceneHHOU

OTMHCHIBAIOTCS TeMU ke popmynamu (6) ipu N = 0; 1; 2; 3; 4, ..., .

B MupoBoif Hay4HOI JTUTEpaType MOAOOHBIX PabOT APYrUX aBTOPOB HE OOHAPYKEHO.

HOBTOMY B CCbLIKaX IMPCACTABJIICHBI TOJBKO OCHOBHBLIC IIPCAMICCTBOBABINUC TPYIAbI



aBTOpOB, a Takxe PoamonoBa B.I'. o cokpeiTuun 3¢pupa Menneneesa u Pa3anuesa I'.b.,

JlaBpenuenko I'.K. o Helitponuu .
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