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Abstract

A mathematically deductive extension of the set of chemical elements to a set of
natural elements is considered. Such an extension necessarily leads to the prediction of
new elements. A formula is presented and its embodiment in the Tiered System of
Natural Elements, wholly including the System of Chemical Elements.
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BBenenue

B wucropum Oonee ueM [BYXCOTJIETHEH CHUCTEMAaTH3allUM XHUMHYECKUX
3JIEMEHTOB, MPOBOJAWIOCH MHOXKECTBO MOMNBITOK €€ Maremaru3anuu. [Isitanucek
OXBAaTUTH BCE HapacTaroliee MHO>KECTBO XAMHYECKHX  DJIIEMEHTOB |
TPUTOHOMETPUYECKUMH, U SKCIOHEHIMAIBHBIMU, W CTeNEHHbIMU  (QyHKIMsAMU. Ho
coxpaHuiicsi, OoJjiee TOro, rocmojactBoBain 10 1989 roma mpocToil 3aKOH OKTaB



HeroneHica, 3aMMCTBOBaHHBIN UM U3 MY3bIKQJIBHOW FAPMOHHUH. JTO MPSMO YKa3bIBAJIO
Ha TO, YTO 3aKOH PAaCIpEACIICHAs] BO MHOXKECTBE XUMUYECKUX JJIEMEHTOB, KaK OJTHOTO
U3 BaKHEHIINX (YHIAMEHTAJIBHBIX 3aKOHOB IIPUPOJIbI, TOJKEH BBIPAKATHCS MPOCTOM
maTematuueckoil ¢opmynoil. Cneays 3TOl JIOTMKE, Mbl HCIIOJIB30BAJIM IPOCTHIE
3aKOHOMEPHOCTH YETHBIX YHCEIN B PACIIPENCIICHUN MHOKECTBA XUMUYECKHUX IJIEMEHTOB.
[TomydyeHn nosiHbIM oXBaT Bcex nmpu3HaHHBIX K 2017 roxy 118 XuMHUECKUX 3JIEMEHTOB
[1, 2].

Pesynbratel [1, 2] sBunuck cnencreueM npuMeHnenus npussToro emeé B CCCP
n ucnosibdyemoro nousiHe B CHI' HatypambHoro psga: n = 1, 2, 3, ... . Ecam xe
NPUHATh HaTypaibHbld psag ¢ 0, Kak BO MHOIMX APYrMX CTpaHax, To (opmyia
KBaJpaTOB YETHBIX YHCEIl MO3BOJSAET PACHIMPUTh MHOKECTBO XMMHUYECKUX 3JIEMEHTOB
0 MHOXECTBA ECTECTBEHHBIX JJEMEHTOB C JBYMs HYJEBBIMH JTOBOJOPOJHBIMU
AJIEMEHTaMH U C 3JIEMEHTaMH 3a HoMepoMm 118.

HexkoTopbie 3aKOHOMEPHOCTH YE€THBIX YHCEJI
, 2
KBagpat u€tHbIX yncen (2n)” mpeoOpa30BhIBACTCS B TOXKIACCTBEHHYIO (hOpMY:
2 2
(2n)” =2(2n") (D)

Harypanbnbiit psang uucen n = 1, 2, 3, 4, ..., kotopblii ucnonszoBajics eme B CCCP, u
MOHbIHE PACHpOCTpaHEH B IMOCTCOBETCKOM MpoCTpaHCcTBe. Eciau HaTypanbHBIN psif
3anucath B BUAe: n =0, 1, 2, 3,4, ..., T.e. ¢ 0 B KauecTBe NEPBOTO WICHA HATYPAIHHOTO
psla, Kak BO MHOTHX 3alaJIHbIX U APYTUX cTpanax, To (1) mis n = 0 3anuiercst B BUJE:

2(2n%) = 2(2x0%) (2)

2 n
0® — Heuto HeompenenéHHoe. Ho, ecnu ciegoBaTh MpaBHIly YMHOKEHUS, COTJIACHO
KOTOPOMY YMHOEHHE JIIOOOTO YKCIIa, @ HOJIb MBI IPUHSIIM 3a 4yKcio, To 0 B KBajapare,
T.€. yncio 0, noMmHoxxeHHoe Ha 0 paBHO Hyto, u it n =0, 1, 2, 3, 4:

(2n)* =2(0, 2, 8, 18, 32) 3)

OTO 03HAYaEeT, YTO MOCIEAOBATEIbHOCTh M3 MEPBbIX 122 4ucen HATypaJbHOTO psjlia
pa3OMBaeTcsi Ha CIBOGHHOCTH — JWanbl (2 mepeln CKOOKaMH) W pa3BOpavuMBAECTCS B
CTYINEHYATYIO AUAJHO-TIEPUOINYECKYIO TaOIHILY:
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Puc.1. lnagno-nepuoandeckas tadbanua nepBbix 122 yuces HaTypaabHOIO
panan=0,1,2,3,4, ...

Kak BumHO, mepBas aWajga COCTOMT W3 JIBYX HYJIEd B COOTBETCTBUM C
BoIpaxkeHueM (3). 3a yuciaom (HomepoM) 120 HUKaKUX OTPAHUYECHHUM B HATYpabHOM
psany uucen (HomepoB) n =0, 1, 2, 3, 4, ... He IPEAYCMOTPEHO. DTO BBIPAXKEHO HA PUC.
I MHOTOTOUMEM.

®opMa TabJIMLBI TOX0XKA HAa HEYKIIOKYIO XOKKEHHYIO KITIOKY. MIMeeT cMbIci
npeoOpa3oBaTh 3Ty TaOIMIy Ha OOJee 3CTETUUHYI0 CUMMETpUUHYI0 GopMy. Bompoc B
TOM, TJI€ U Kak BbIOpaTb OCb CUMMETpHH. BbpiOepéM BEpTUKAIBbHYIO OCb CUMMETPHUH
Mexay 1,2 no 119, 120 u Hrxke Mexly TOCIEAHUMH ABYMsI TOUKaMu. B kauecTBe ocu
CUMMETPUU BO3BMEM HE BEPTHKAJIBHYIO NPSIMYIO (IIPSAMBIX OJHOMEPHBIX JIMHHUIA B
npuposie HeT), a crojben kietok ¢ 0 mox BTOpbIM HyNIEM. XOTS JBYMEPHBIX
MOBEPXHOCTEH TaK)Ke HET B MPUPOJE, HO JJIA JaHHOIO M300pa)K€HUs Ha IUIOCKOCTHU
CTOJIOEL] KBaJIpaTHUKOB-SYEEK C HYJIsIMU - peanbHOoe u3o0paxeHue. K tomy xe
noOasinienue 0 Kk TI000My YHCITy COXPAHSAET 3TO YUCIO B HEM3MEHHOM Buje. Pe3ynbrar
TaKOW CUMMETpHU3AIIMK NPEJICTABIIEH HA PUCYHKE HIKE.
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Puc. 2. CumMmeTpu3oBaHHas quagHo-Tiepuoanyueckas Tabmuna psiaa (3)

ToukM 37€Ch TaKkKe 3aKII0UYECHBI B AYEHKU-KBAIPATHUKU, YTOOBI BCSI KOHCTPYKLIHS
BHYTPU CTYINEHYATOTO CUMMETPUYHOTO KOHTypa Obula 1eJIocTHA. BHemHue sueiku ¢
HYJISIMA OTKPBITBI BOBHE JUISl WJUIKOCTPALlMA TOTO, YTO HYJU — BCE PAaBHO HYJH, T.€.
OTpaXarT (AaKT OTCYTCTBUS OOBEKTOB (NMPEAMETOB), a HYJIU K€ M3 SUYEEK MOTYT
YXOJUTh B OECKOHEYHOCTh C 000MX KOHIIOB.

OOpaiaer Ha cebs1 BHUMaHUE CHUMMETPUYHOE HapalliBaHue OOKOBBIX KOHTYPOB
Ha KOHKpeTHble uucna: 1, 3, 5, 7 u T.0. slU€eK C yBEJIWYEHHEM HOMEPOB IHAl B
nociieioBaTenbHocT! 1, 2, 3,4, ... CcBEepXy BHU3. ITO SBJISAETCS CIEACTBUEM TOTO, UTO
KBaJpart J00ro Ynucia n, HayuHas ¢ n = 1, MOXHO MPEJCTaBUTh CYMMOII:

n’=%(2n-1) 4)
B camom nene, msin=1, 2, 3,4 ¢opmymna (4) naér cymmy:
n“=1+3+5+7 (5)

TakuMm 00pa3oM, KOHCTPYKIHS CHUMMETPH30BAHHOTO MHOXXECTBAa Ha pHC. 2
o0ocHoBaHa MaTeMatudecku popmymnoit (4) man=1,2,3,4, ....




CucreMa ecTeCTBeHHBIX YJIeMeHTOB BceetenHoi

Bce usBectHrie Ha cerogHa 118 XMMHUYECKHX DJIEMEHTOB II0CIEIOBATEIHLHO

MIPOHYMEPOBAHbI  HEMpPEPBIBHBIM psiioM u3 118 menbix uyucen. IlpencraBum ux B
dbopme puc. 1.
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Puc. 3. luagno-nepuoanyueckas yucioBas TabIuIla XUMUUECKUX DJIEMEHTOB.

HeusBectHble noka snemenTsl ¢ Homepamu 119 u 120 o noruke gopmyisl (3)
JOJKHBI OBITH S-2JIeMEeHTaMH. [lo3TOMy SYeKM ¢ 3TUMH HOMEpaMU OTIIBEYCHBI
KpacHbIM 11BeTOM. COOTBETCTBYIOIIME HOMEpPaAM XHUMHYECKUX DJIEMEHTOB OJIOKH S-, p-,
d-, f-371€eMeHTOB B CTPOroil MOCIEN0BATENBHOCTHU CIEAYIOT ClIpaBa HaneBo. Juana nByx
HYJIEBBIX DJIEMEHTOB OKpallleHa YCJIOBHO B CBETJO-roy0oi HeOecHbI 1Ber. Ilo
AHAJIOTUA C PHUC. 2 MOXHO TNEPEUTH K CHUMMETPU30BAHHOM YHCIIOBOW JHAJHO -
MEePUOANYECKON TaOJUIIE €CTECTBEHHBIX AJIEMEHTOB, BKJIIOUAIOIIEH BCE HEMPEPHIBHO-
MOCJIEA0BATEIbHBIE HOMEPA XUMUYECKHUX PJIEMEHTOB.
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Puc. 4. CummeTpur3oBaHHas 4ynciioBasi (HOMEpHasi) 1uajaHo-nepuoaudeckas Cuctema
€CTECTBEHHBIX JIEMEHTOB C MOJIHON YUCIOBOM (HOMEepHOI) CUCTEMON XUMUUYECKUX
AJIEMEHTOB.



BunHo HapamumBaHWe CHMMETPUYHBIX OOKOBBIX KOHTYPOB B COOTBETCTBUH C
dhopmynamu (4) u (5), mpuuém cTporo 1o 6J0Kam s-, p-, d-, f-37eMeHTOoB.

Ecitm  k  yucnam  (HOMepaM) — XMMHUYECKMX — DJIEMEHTOB  JI00ABUTH
COOTBETCTBYIOIIME CUMBOJIbI XUMUYECKHUX DJIEMEHTOB B sUEWKaX-KBaJIpaTHKaxX, TO MX
npouteHue OyaeT odeHb 3arpyaHutensHo. [llupuna Cuctembl CIMIIKOM BEJHKA.
Bo3nukaer HeoOXoauMocTh €€ cokpamieHus. byaem uCXoauTh HW3 TOTO, 4YTO
TOCIIOZICTBOBABIIEH B TeueHue Ooisiee 80 j1eT mocTMeHAeIeeBCKOTO niepuoaa Cucremon
XUMHUYECKUX AJIEMEHTOB Obljla OKTaBHAsI, MpejioKeHHas eme Hproneracom 3a 5 et 1o
otkpbITus [lepuonnueckoro 3akoHa MeHeneeBbIM.

CokpatuMm MUPHUHY AUATHO-TIEpUOANYECKOM CUCTEMBI XUMUYECKUX JJIEMEHTOB
Ha puc. 4 10 8-Mum sA4YEeeK B IIUMPUHY, COXpaHsAsd MNPHU OTOM HENPEPHIBHYIO
IIOCJIEIOBATEIBbHOCTD DJIEMEHTOB U UX CHMMETPUYHOE PaCIIpeAeiICeHUe Ha puc.4.

Ho B CucremMe ecTeCTBEHHBIX JJIEMEHTOB BMECTE€ CO CTOJIOLIOM HYJIEBBIX
AJIEMEHTOB OyneT 9 rpylm, Kak B opuruHaie nocieaHeil Tabnauipsl MeHaeneeBa ¢ ero
HysneBou rpymnmnor. Ha mateiam 9 — novem, u CucteMy no aHaJIOruy ¢ OKTABHOM MOHO
Ha3bIBaThb HOBEMBHOW. MTak, 1 MHOXECTBAa XMMHUYECKMX JJIEMEHTOB OKTaBa, a JJIs
MHOXKECTBA €CTECTBEHHBIX JJIEMEHTOB — HOBeMBAa. OKTaBa XMMHMYECKHX 3JIEMEHTOB
COCTABJISIET YaCTh HOBEMBBI €CTECTBEHHBIX 3JIEMEHTOB.
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Puc. 5. HoBemBa CucTEMBI €CTECTBEHHBIX 3JIEMEHTOB, BKJIIOUAIOIIAsl OKTABY MOJHOMN
(1a ceronns) CuCTeMbl XUMHUECKUX DJIEMEHTOB.



Bce HOMepa U CUMBOJIBI XUMUYECKHUX AJIEMEHTOB, @ TAK)KE HYJIEBBIE 3JIEMEHTHI
oceBoro croibma xopomo uutaembl. OpHoBaneHntHeie: Cu, Ag, Au, Rg wu
neyxBaneHtHole: Zn, Cd, Hg, Cn d-sneMeHTBl pacnonararorcs Mmoj HIEJIOYHBIMUA H
IEJIOYHO3EMENIbHBIMU S-2JIEMEHTaMU Kak U B HauboJjee pacnpocTpaHn€éHHoOU 10 1998
rojia Kopotkout (okraBHOM) popme Ilepmomnueckoit Tabmuubr MenaeneeBa. Hukens u
OJaropoiHbIe METAJUIBl PACMOJaraloTcs Mo 0J1aropoHBIMH ra3aMu, KaK B IPUBBIYHON
KopoTkoil ¢dopme Tabmuiel MenzaeneeBa, HO MPH 3TOM HET pas3JelieHUs TPyMHN Ha
IJIaBHbIE W MOOOYHBIE MOArpyNIbl. Takve yCTOSIBIIMECS W MPUBBIYHBIE TEPMUHBI KaK
coequuenns A’-B°, A*B’, ... COXpaHSIOT HAIIAHOE COOTBETCTBUE C IONYYEHHBIM
rpadguueckum u3zoOpaxenueM CucTeMbl XMMHUYECKHX JJIEMEHTOB. Bce xumuueckue
AJIEMEHTBI PACHOJIOKEHBl B CBOMX TI'OMOJIOTMYECKHMX TIpylIax 3JI€MEHTOB-aHAJIOIOB.
Kaxnaa guaga ¢ d- u  f-amemenramu B jumHHOUW (opme Tabmuusr [UPAC u B
CBEPXJIMHHON (hopme puc. 4 3aBeplIaeTcs OKTaBOM U3 S- U P-AIEMEHTOB. B 001ieM,
JNEUCTBEHHOCTh W  HAIVIAJHOCTh TOHSATHUM UM  TEPMUHOJOTUH, BbIPaOOTaHHBIX
JNECATUIETUSIMU ~ UCIIOJIb30BaHUsI  KOpoTKod  ¢opmbel  Tabmuuel  Menneneena,
COXPAHAITCSI. OTO BAXKHO JUISI NPEEMCTBEHHOCTH JOCTH)KEHHA W TEPMHUHOJIOIMU
NECATUIETHN HAyYHO-TEXHUYECKOTO IIporpecca B XX BEKe.

Hynesie anemenTsl 0603Hauensl 0, u 0.. BMecTe ¢ HIDKHUMM UHJIEKCAMU 3TH
0003HauEHHUs 03HAYAIOT COOTBETCTBEHHO HYJIb MAacChl M HYJIb JJIEKTPUUECKOTO 3apsia,
T.e. orcyrctBUe Macchl st 0, U 3nexkTpoHeuTpanbHOCTh B ciydae (.. Kakue xe
€CTECTBEHHBIE DJIEMEHTHI MOKHO UMH 0003HAYUTH?

UTOoOBI ONpeAeuThCs C ITUMH ABYMS HYJIEBBIMU dJIEMEHTAMU, TIPEABAPUTEIHLHO
HE00X0AMMO CPOPMYIMPOBATH BAXKHEHUININE MPUHIIMITBI, HA OCHOBE KOTOPBIX CIEAYyeT
ONPEAECTUTHCS C HYJIEBBIMHU JIEMEHTAMM:

1. PacnpocTpanéHHOCTh BO BeeneHHOM.
2. DIeKTpOHEUTPAIbHOCTb.
3. JlocBeToBasi CKOPOCTh MEPEMEIICHUS.

N3zBecTtHO, uyTto Bomopon — cambiii pacrnpocTpaH€HHbIM BO BceneHHOU
XUMHUYECKUN 35ieMeHT. OH COAEPXKUTCS BO BCEX 3BE3MAaX, IUIAHETaX, aCTEPOUJIAX,
KOMETax, METEOPUTAX, B Ta30MbUICBbIX TYMAHHOCTSIX, B KOCMUYECKOM IPOCTPAHCTRBE.
I'enuii, cuuTarOT BTOPBIM I10 pacipocTpaHEHHOCTH BO Beenennon. I1oxanyil, He MeHee
unm  gaxe Oojee pacmpocTpaH€éH Bo BceneHHoi HeWTpoH. JleHcTBUTENBHO, BO
BceneHHOM MMEIOTCSIT HEWTPOHHBIE 3BE3NBI, BCE XUMHUUYECKHE DJIEMEHTBHI B CBOHUX
M30TONAX HMMEIOT HEWUTPOHBL. HEWTPOH BIEKTPOHEHUTpPAICH W MOXET JBUTAaThCA C



JOCBETOBOM CKOPOCTBIO. OTO IMO3BOJSET B KAa4eCTBE €CTECTBEHHOro »3iemeHTa O,
OPUHATH HEUTPOH.

Camass  pacnpocTpanéHHass  cyOcTaHIuss —  TpEéxMepHOoe  (U3MUECKOE
IPOCTPAaHCTBO BO BceneHHOW. DTO HE TOJIBKO MEXKIUIAHETHOE, MEXK3BE3AHOE U
MEKTaIaKTHYECKOe TIPOCTPAHCTBO, HO ¥ ToaBIsomas 4acts (~107") BHyTpHaTOMHBIX
00BbEMOB. [IpoCTpaHCTBO HE TOJBKO ANEKTPOHEUTpaAIbLHO, HO U Oe3maccoBo. [loaTomy
o6o3nauenntro 0,  yHoBIeTBOpsEeT TpEXMepHOEe  (hU3MUECKOE MPOCTPAHCTBO
Bcenennon. IIpocTpaHCTBO HENPEPBIBHO, IIEPBBIM €CTECTBEHHBIM 3yeMeHT Oy
HenpepeiBeH. 11 Bcé Bo Bcenennoit comepkutrcs B HEM. OTO M CTOJIOOBas OCh,
00BeauHSIOmAs BCE, 1 BMECTHIIHIIE BCETO BO BeeleHHoi.

Heiitpon, Heitponuit [3], MOXHO cKa3aTh, 00pa3yloT BCE XHMHUYECKHE
anemeHThl. CBOOOnHBIN HeWTpoH (HeiiTponuil) HectaOunbHas uyactuna. Yepes
npuMepHo 16 MUHYT 1ocie TmosBIeHUS (BO3ZHUKHOBEHUS, POXKICHHS, OTpPHIBA)
pacrajgaercsi Ha MPOTOH, BJIEKTPOH WU DJIEKTPOHHOE AHTHUHEUTPUHO. AHTHHEHTPUHO
YHOCHUTCSI C MECTa pacnaja HEUTPOHA CO CKOPOCThIO cBeTa. OCTaroTcsl MPOTOH, €HIE HE
pacnaBLIMECS HEUTPOHBI U DJJIEKTPOH. HEWTpOHBI, IPOTOHBI M JJIEKTPOHBI —
«CTPOUTEIBHBIE KAMHW» BCEX XUMUUYECKUX AJIEMEHTOB. [103TOMY BTOpPOI €CTECTBEHHBIN
sanemeHT 0. (HeilTpoHuii) BMecTe C MEPBBIM €CTECTBEHHBIM 3JeMeHTOM 0, COCTaBIseT
«cToJI00BYI0 OCh» Beenennoit. Ha puc. 5 cron6oast och u3 0, u 0, OTKpBITa ¢ KOHIIOB
HaBepxy M BHU3Y B suerkax 0. Tak cTonboBas oCh COEOUHSETCSA C MPOCTPAHCTBOM
BceenenHoM, HILTIOCTpUPYS CBOKO POJIb M OCHU-CTOJINIA BCEX AJIEMEHTOB BCEeneHHOM U UX
BMECTHJIMIIIA.

MHororoune noj OKTaBOM XMMHUYECKUX DJIEMEHTOB O3HA4YaeT MPOIAOJLKEHUE
HapalMBaHus OKTaB deMeHToB. M HapanBanue HomepoB N ajieMeHTOB 1o hopmyre:

N =2 (2n% (6)

HEOTPAaHUYEHHO, MOTOMY YTO HATypalbHbIA psia uucen n = 0, 1, 2, 3, 4,

HeorpannyeH. Bo3moxHO 1w Takoe? BO3MOXHBI M XHMHYECKHE DIIEMECHTHI C
OOJIBIIMMH, OYCHb OOJBITUMH, OECKOHEYHO OOIBIIMMU HOMEpaMH? DTO HEHU3BECTHO.
Ho mnpupoma, cyThb HaTypaJbHBIX YHCENl HE CTaBUT HHUKAKUX OTPaHUYCHUH.
CrnenoBaTeNnbHO, OJDKHBI OBITh OY€Hb Oombive HOMepa. Ho oHm Bpsig aum OynyT
XUMUYCCKUMH (BCTYMAIOIMUMHA B XHUMHYCCKUE B3aUMOJICHCTBHS) JJIEMEHTaMH. Eciu
TaKHe dJEMEHTHI U OyAyT, TO OHU, OYEBUIHO, OYIYT €CTECTBEHHBIMHU JIEMCHTAMH, JIJIs
KOTOPBIX HE MPEAyCMOTPEHBI TPAHUIIBI SHEPTUH B3aMMOJECHCTBUS, KaK Y XMMHUYECKHX
aneMeHTOB. CyIeCTBOBaHWE HEHUTPOHHBIX 3BE3[ MOATBEPIKIACT TaKyH) BO3MOKHOCTD.



B Tonmax HEHTpPOHHBIX 3BE31, OCOOCHHO MPHUMOBEPXHOCTHBIX, MOTYT MPOUCXOIUTH
(GIyKTyallMOHHBIC POKIICHUS U HCUE3HOBEHUS SJICKTPOHOB, COOTBETCTBEHHO MMPOTOHOB,
MyCTh, OY€Hb MaJIBIX BPEMEH JKU3HU B OTACIHHOCTH JPYT OT Apyra. Tem He MeHee, OHU
peaNIbHBI, BBUAY MOTCHIIMAIBLHOW CKIOHHOCTH HEUTPOHOB pacrajgaThCsl Ha MPOTOHHI,
AJIEKTPOHBI U AJICKTPOHHBIE AaHTUHEUTPUHO. Y TaKMX 00pa3oBaHUN MOTYT OBITh OYEHB
OompIiie HOMEpa. 3aK0H KBaJpaToB YETHRIX ymncen, B ¢opme (6) mpun =0, 1, 2, 3, 4,

JTUKTYeT CYIIECTBOBAHUE KaK JTOBOJOPOIHBIX, TaK M CBEPXOTaHECCOBCKHUX
€CTECTBEHHBIX 3JIEMEHTOB. DaKTHYEeCKHM JTO MPOTHO3MPOBAHWE €CTECTBEHHBIX
DJICMEHTOB W HEUTPOHHBIX 3BE3M, a TAKXKE 3araJloYHbIX «TEMHOU MAaTEPUN» U «TEMHOU
DHEPTHUW.

[lonsitue «TéMHAss Marepus» B HaydyHOM (aCTpOHOMHYECKOM) 000poTe
¢durypupyet ¢ 1922 roma, modtu cTojieTHe. 3a MPOIIEIIINE TOAbl YCTAHOBIEHO, YTO
M3BECTHASI HAM HYKJIOHHO-3JICKTPOHHAs MaTepHsi cOCTaBiseT TOJbKO 4,9%, «TéMHasd
Matepus» cocraBisier 26,8%, a 68,3% npuxoauTcsa Ha «TEMHYIO JHEPrUIO» BCEH
Marepun Bcenennont. Ilpu 3TOM HU «TEMHYIO MATEpHUIO», HU «TEMHYIO DHEPTHIO» HE
yAa€Tcs 3aperucTpUpoBaTh NPsIMO, a JIUIIb KOCBEHHO OLEHUBAIOT MO IPaBUTALIMOHHBIM
MPOSIBJICHUSIM B TaJlaKTUKaX W MX CKOIUICHMSIX. DTO O3HAYAET, YTO OHU HEJOCTYIHBI
JUISL HAIlleT0 MHCTPYMEHTapusi W3 HYKJIOHHO-IJIEKTPOHOM Mmatepuu. UToObl ux
3aperucTpUpOBaTh WM MPOHAOII0IaTh, HY)KEH JAPYrol MHCTPYMEHTApHil, U3 «TEMHOMN
MaTepum», 4TO MOKa HE OCYIIECTBUMO. J[pyruMu cioBaMu, «TEMHasi MaTepus», U
«TEMHas SHEPTUS» U3 «IPYTrOW MaTEpUn», WK U3 IPYroro spyca marepuu BeeneHHOou.

K cnoBy, o sapycax u spycHoctd. OkTaBHasi (XMMHUYECKasi) 4aCTb HOBEMBHOM
CucreMbl €CTeCTBEHHBIX JIEMEHTOB Ha puc. 5 0€3 cTOJI00BON OCH HYJIEBBIX 3JIEMEHTOB,
MIPE/ICTABJICHHAS] HIKE HA pUC. 6, HAITOMUHAET HAKOHEYHUK ((PYHKIHMOHAIBHYIO YaCTh)
CUMMETPUYHOTO 3aMOYHOro Kiroda. Kpome Toro, KOHTypamMu OHa TMOXO0Xa Ha
BOCTOYHOE KYJIBTOBOE COOPYXKEHHE — OyIIUNUCKYI0 WM UHAYUCTCKYIO CTyIy. MOXHO
Ha3bpIBaTh BCIO KOHCTPYKIMIO OKTaBHOW KiroueBoir CTymoll XMMHYECKHX 3JIEMEHTOB.
OtuértnuBo BuAHO spycHoe ycTpoilcTBO KitoueBoit Crynbl. MIMEHHO SIpyCHOCTH
Cucremsl, a He NEPUOAUYHOCTD. [leproIMYHOCTh B HAYYHOM NOHUMAHMH MPEANOJIAraeT
(o0s3p1BaeT) coxpaHeHue ¢GopMbl U cojepkaHus. Kak B CHHYCOMAATbHBIX BOJIHAX.
Hanpsok€HHOCTM  DJIEKTPUYECKOI0O M MArHUTHOrO IIOJIEM B CBETOBOW  BOJIHE
COXPAaHSIOTCS MUJUTMOHBI, JaK€ MUJIJIMAPAbI CBETOBBIX JIET, €CJIM OHHM HE MOTJIOIIA0TCS
KaK CBOOOJHBIMM, TaK M CBA3AHHBIMH 3JIEKTPOHAMM B aromax BemlecTB. W sueiiku
AJIIeMEHTapHbIX KpucTamuioB. OHU MEPUOIUYECKH TOBTOPSAIOTCS B HEM3MEHHBIX (opMax
U COAEPKAHUAX MUJUITMAPABI pa3 B PEaIbHbIX KpUCTaIaX. XUMHYECKUE K€ DJIEMEHTHI B



WX TAaOJIMYHOM pacTlpeeleHUN HE COXPaHSAIOT HU (HopMm, HU coaepx aHusi. B moHsTHN
ApycoB HET TpeboBaHWs coxpaHeHuss ¢opM u coaepxaHus. [loatomy B
JNEUCTBUTEILHOCTH HE MEPUOAMYHOCTh XHMHUUYECKHX DJJIEMEHTOB M HX CBOWCTB, a
ApYCHOCTb, U  CIEAyeT TOoBOpUTb HE O 3akoHe [lepMoIWYHOCTH XMMHUYECKHUX
AJIEMEHTOB, a 0 3aKOHE IPYCHOCTH XUMUYECKUX DJIEMEHTOB B TaOJIHIIE.

Puc.6. OkraBnas KimtoueBas CTyna XMMAYECKUX 3JIEMEHTOB



BepHéMces K pa3MBILIIEHUAM O SIPYCax «TEMHOW MATEPW» U «TEMHOU DHEPTUN».
VYpauenue (6) mpu n = 0, 1, 2, 3, 4, ... HomycKaeT JOCTUKEHHE HEKOETO OYEeHb
0O0JIBIIOTO KPUTHYECKOIO YHUCHIA N, NPU KOTOPOM MOMKET HPOUCXOAUTH (Pa30BBIN
nepexoa HyseBoro 3neMeHta (0. OT OapUOHHON MaTepuu K «TEMHOW MaTepuun», U
[epexosa OT DJIEKTPOMATHUTHOW M AJIEPHOM DHEPIHMM K «TE€MHOU dHeprum». [lpu
TOM OapuOHHAsi Macca HEHTPOHA MEPEXOANT B «TEMHYIO Maccy» (haKTUUECKH HOBOTO
cocTosiHus HyJeBoro a3nemeHta 0. ¢ kputuueckot — maccod (KM), xoropoe
«HeocazaeMo» OapuoHHoOU Marepuei. Ilouemy «Heocszaemo»? Iloromy uro «TémHas
MaTepus» He 00JlajaeT HU SACPHBIM, HH SJICKTPOMArHUTHBIM B3aUMOJICUCTBUSIMU,
TOJIbKO TpaBUTAIIMOHHBIM. [lOMHMO 3TOro pa3MmepHble MaciTaObl 3TOrO spyca
HYJIEBOI'O 3JIEMEHTAa HECOM3MEPHMO Majbl II0 CPAaBHEHHIO C pa3MepaMu HEUTPOHOB.
Cxkopee Bcero, meHblle [ITaHKOBCKOM JITTMHBI 1,6x107 M, BO3MOXHO, B 06macti ot 10”
* M 1 Menee. [ToneBoe B3aMMOIEHCTBHE TOILKO IPABUTALMOHHOE, IPUIEM HA YaCTOTAX
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oonee. «TémHble HyneBble AIeMEHTHI (» TaKUX Pa3MEpPOB M BOJHBI TAaKUX «TEMHBIX
4acTOT» I0KA HE PETUCTPUPYEMBI.

TakuMm 00pa3oM, MHOKECTBO €CTECTBEHHBIX 2JIEMEHTOB BeeneHHoi, 3anaBaemoe
ypaBHeHueM (6) mpu n=0, 1, 2, 3, 4, ... u BomiomniaemMoe B popMme IpyCHOU HOBEMBHOMU
KiroueBoii CTymbl BKJIHOYAET BCE MHOYKECTBO XMMHUYECKHUX 3JIEMEHTOB, BOILIOIIAEMOE
B (opme sapycHoit oktaBHOM KitoueBoit Ctymbl. HeorpaHMueHHOCTh HATypabHOTO
psina gucen B Gopmyiie (6) IUKTyeT MPOTHO3UPOBAHUE CYIIECTBOBAHUS €CTECTBEHHBIX
AJIEMEHTOB C HEOTPAHMYECHHO OOJIBIIMMHU HOMEPaMHU HE TOJBKO B HM3BECTHOM sIpyce
OapyOHHOM MaTepuu B BHJIE OOBIYHOIO BEIIECTBA, HEHUTPOHHBIX 3BE3/, HO U B
HEPETUCTPUPYEMOM SIPYCe «TEMHOU MATEPUN» U «TEMHOU SHEPTUN».

Bo Bpemena [[. 1. MenneneeBa He ObUIM U3BECTHBI HU HEUTPOHBI, HU TEM 0oJice
HEUTpoHHBbIE 3BE3MbI. Eciu Obl oHu Obuu u3BecTHHI [[. 1. MeHneneeBy, TO ero asa
JIOBOJIOPOAHBIX DJIEMEHTA B €r0 HYJIEBOW TpyImIe o0s3aTelbHO ObUIM Obl T€ HYJIEBBIC,
KOTOpBIE JENYKTUBHO BBIBOIATCS U3 ypaBHEHUS (3). MOXXHO TONBKO MOpa)xaTbCs
Hay4yHol ipo3opauBocTH [. . Menzaeneesa, u uepe3 111 et mocie ero KOHYUHBI, T.€.
OoJiee Beka MHTEHCHBHOTO HAYYHO-TEXHUYECKOTO mporpecca. He 3Has HU 0 HEUTpOHAX,
HA O HEWUTPOHHBIX 3BE3/aX, OH (AKTUUECKHM TpelcKa3zal HX CYIIECTBOBAHME.
PesynbTaThl  HacTosilie  pabOThI  SIBISIOTCS MOJTBEPKIACHUEM TE€HHAJIBbHOU
npozopauoctu .M. MenneneeBa 1mo AByM HOBOIOPOIAHBIM DJIEMEHTAM B HYJICBOU
rpyIIe.
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