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AHHOTAIIUA

PaccmaTpuBaeTcss MaTeMaTHYeCKd JEAYKTUBHOE paCIIMPEHHUE MHOXKECTBa
XUMHUYECKUX 3JIEMEHTOB JI0 MHOKECTBA €CTECTBEHHBIX 3JI€MEHTOB. Takoe pacumpeHue
C HEOOXOJIMMOCTBIO BEAET K MPOTHO3MPOBAHMIO HOBBIX 3JIEMEHTOB. [IpencraBistorcs
dbopmyna u e€ BoruiomieHrue B SpycHoit CUcTeMEe €CTECTBEHHBIX 3JIEMEHTOB, LEIUKOM
BKItovaroniein CucreMy XUMUYECKHUX 3JIEMEHTOB.
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From the Chemical Elements to the Natural Elements
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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 Oosiee dYeM JABYXCOTJIETHEW CHCTEMATH3allMd XUMHUYECKHUX
3JIEMEHTOB, MPOBOJIMWIOCH MHOXECTBO TIONBITOK €€ wmareMaru3auuu. Ilerramuce
OXBaTUTh  BCE  HApacTalllee  MHOXKECTBO  XUMHUYECKHUX  JJIIEMEHTOB U
TPUTOHOMETPUYECKUMU, U IKCIIOHEHIIMATbHBIMH, W CTEMEHHbIMH  (PyHKIusMu. Ho
COXpaHWJICS U Aaxe rocnojactBoBai 10 1989 roga mpoctoit 3akoH oktaB HblosneHica,



3aMMCTBOBAHHBIN UM U3 MY3bIKAJIbBHOW TAPMOHUU. DTO MPSIMO yKa3bIBajJo Ha TO, YTO
3aKkoH pacrmpefeieHuss BO MHOMXECTBE XHUMHYECKHUX OJJIEMEHTOB, KAaK U BCSKOIO
(byHIaMEHTAIBPHOTO 3aKOHA TMPHUPOJBI, JOJHKEH BBIPAXKATHCS MPOCTON MaTEMaTHYECKON
dbopmynoi. Crenys TakOMy yKa3aHHIO, Mbl UCIIOJB30BaIM MPOCTHIE 3aKOHOMEPHOCTH
YETHBIX YHCEI B paClpe/eIeHHH MHOXKECTBAa XUMHUYECKHX 23jieMeHTOB. [lomydeH
MOJIHBIN 0XBAT BCEX CYIIECTBYIOIINUX Ha ceroans 118 xumuueckux sneMeHToB [1, 2].

Pesynbratsl [1, 2] aBunuck cneactBueM npumeneHus npunsaroro emeé B CCCP
u ucnoip3dyemoro noneiHe B CHI' HaTtypanmeHOro psima: n = 1, 2, 3, ... . Ecium xe
OPUHATh HaTypalbHbIl psig ¢ 0, Kak BO MHOTUMX JAPYrMX CTpaHax, TO ¢dopmyia
KBaJ[paTOB YETHBIX YUCEN MO3BOJISIET PACHIMPUTh MHOKECTBO XMMHYECKUX SJIEMEHTOB
JI0 MHOXXECTBA €CTECTBEHHBIX JJIEMEHTOB C JBYMSI HYJEBBIMU JOBOJOPOJIHBIMU
3JIEMEHTaMHU U ¢ 31eMeHTaMmu nocie 118-ro nomepa.

HexoTopble 3aKOHOMEPHOCTH YE€THBIX YHCeT
KBapar 48THBIX uncel (2n)° Ipeo6pa3oBEIBACTCS B TOKASCTBEHHYIO HOPMY:
2 2
(2n)" =2(2n") (1)

Ecmu narypaneubld psa uucen n = 1, 2, 3, 4, ..., npunsateid eme€ B CCCP u
HCIIOJIb3YEMbIN MTOHBIHE B ITOCTCOBETCKOM IIPOCTPAHCTBE Nepenucars B Buae n =0, 1, 2,
3,4, ..., Te. ¢ 0 B KauecTBe NEPBOr0 WICHA HAaTYypaJbHOTO PsAJA, UCIOIb3YEMOTO BO
MHOTHUX JAPYTuX ctpaHax, To (1) mis n = 0 3anuiuercs B BUE:

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

2 .
0” — Heuto HeompenenéHHoe. Ho, ecnu cienoBaTh MpaBWly YMHOXKEHHUS, COTJIACHO
KOTOPOMY YMHOXEHHE JIF0O00TO YKCIIa, @ HOJIb MBI IIPUHSIIN 32 Yucio, To 0 B KBajapare,
T.¢. uncio 0, nomHokeHHoe Ha 0 paBHO HyJto, U i n = 0, 1, 2, 3, 4:

(2n)* = 2(0, 4, 16, 36, 64) (3)

DTO 03HAYaeT, YTO MOCIEA0BATEIbHOCTh M3 MEPBBIX 122 yucen HATypadbHOTO psaa
pa3OuBaeTcsi Ha CIBOGHHOCTH — JMajbl (2 mepen CKOOKaMHM) M pa3BOpayMBAETCS B
CTYNEHYATYIO AUAHO-TIEPUOIUYECKYIO TaOIHILY:
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Puc.1. lnagno-nepuoauyueckas tadauia nmepBoix 122 gucen HaTypajlbHOTO
psna.

Kak BujmHO, mepBasi auaja COCTOMT M3 JIByX HYyJIed B COOTBETCTBUHM C
BbIpakeHueM (3). 3a yuciaom (HomepoM) 120 HHUKAKUX OTpaHMYEHUN B HATYpPaJTbHOM
psay uucen (HomepoB) n =0, 1, 2, 3, 4, ... HEe IPeyCMOTPEHO. ITO BBHIPAKEHO HA PHUC.
1 MmHOTOTOUMEM.

®dopma TabJIUIBl TOX0Ka Ha HEYKIIIOKYIO0 XOKKEHHYIO KIIOMIKY. MIMeeT cMmbich
npeoOpa3oBath ATy TaOIUIy Ha Oosiee ICTETUYHYIO CUMMETpUUHYIO Gopmy. Bompoc B
TOM, I/Ie U Kak BbIOpaTh oCh cUMMeTpuH. Bribepém och cummerpun Mexay 1, 2 a0
119, 120 m HuxKe MEXIy MOCIEIHMMHU ABYMS TOYKaMH. B KaduecTBE OCH CUMMETPHUH
BO3bMEM HE BEPTUKAJIBHYIO NMPSAMYIO (MPSIMBIX OJHOMEPHBIX JIMHUM B MPUPOJIE HET), a
cToJsioen kietok ¢ 0 moa BTOpbIM HyIEM. XOTS IBYMEPHBIX MOBEPXHOCTEW TaKkKe HET B
IpUPOJIE, HO JJISl IaHHOTO IJIOCKOCTHOTO M300pa)KEHUs CTON0EL KBaIpaTUKOB-SIYEEK C
HYJSIMU BIIOJIHE peajibHasi reomerpuyeckas ¢urypa. K tomy ke nobdasnenue 0 k
JH000MY YHCITy COXPAHSIET 3TO YMCIIO HEM3MEHHBIM. Pe3ynbTar Takoi cCUMMETpU3aluu
IIPEACTABIICH HA PUCYHKE HUXKE.
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Puc. 2. CumMmeTpu3oBaHHas qTuagHoO-Tepuoanyueckas Tabmuna psiaa (3)

Toukwu 37€Ch TaKXKe 3aKITFOYCHBI B SUCHKU-KBAIPATHKN, YTOOBI BCSI KOHCTPYKITHSI
OblTa IEJIOCTHA W MOHOJIMTHA BHYTPH CTYIIEHYaTOTO CHMMETPUYHOTO KOHTYpa.
Bremane srueiiku ¢ HyJISIMH OTKPBITBI BOBHE TSI HIUTFOCTPAIIUU TOTO, YTO HYJIW — OHU
BCE pAaBHO HYJIH, T.€. OTPAKAIOT (HAKT OTCYTCTBUS JIOOBIX 0OBEKTOB (IIPEIMETOB), & OCh
KE U3 TYEEK MOKET YXOJIUTh B OECKOHEYHOCTh C 00OMX KOHIIOB.

OOpaiaer Ha cebs1 BHUMaHUE CUMMETPUYHOE HapaliiBaHue OOKOBBIX KOHTYPOB
Ha KOHKpeTHble uucha: 1, 3, 5, 7 U T.A. d4€€K C YBEIMYECHUEM HOMEPOB JAMAJ B
nociieoBaTeabHOCTH 1, 2, 3,4, ... CBepXy BHU3. ITO SABJSETCA CIEACTBUEM TOTO, YTO
KBaJpaT JIFOOOTO YKCIIa N, HAYWHAs OT N = 1, MOYKHO MPEJICTaBUTh CYMMOM:

n’=%(2n-1) 4)
B camom gene, nman =1, 2, 3,4 dopmyna (4) naér:
n‘=1+3+5+7 (5)

TakuMm 00pa3oM, KOHCTPYKIHS CHMMETPHU30BAHHOTO MHOXXECTBAa Ha pHC. 2
MaTeMaTH4YeCKu 000CHOBAHA.



CucreMa ecTeCTBEHHBIX YJIeMeHTOB BceetenHoi

Bcee cymectBytomue HbiHE 118 XMMHUYECKMX SJIEMEHTOB IOCIEIOBAaTEIbHO U
HENpepbIBHO IpoHyMepoBanbl 118-10 uncnamu. [IpencraBum ux B popme puc. 1.

n s e unr us

L] . . L] L] L] ° ° L] . L L L] ° L] L] . L L . . L] L] . L] L] L] L L L L L]

Puc. 3. Ilnaguo-neproandeckast YuCIoBas TaOIHIIA XUMAYECKHUX JJIEMEHTOB.

CoOTBETCTBYIOIIIME HOMEPAM XHMHYECKHUX JJIEMEHTOB OJOKH s-, p-, d-, f-
AJIEMEHTOB B CTPOTOM IOCJIENOBATEIBLHOCTH CIEAYIOT clpaBa HajieBo. Juama nByx
HYJICBBIX D3JIEMEHTOB YCJIOBHO OKpallleHa B CBETJIO-TOIyOOi HeOecHbId 1BeT. [lo
aHAJIOTUM C PHUC. 2 MOXKHO TMPEJICTaBUTh CHUMMETPHU30BAHHYIO UHCIOBYIO JAHAIHO-
MEPUOIMYECKYIO TaOJIHUILy €CTECTBEHHBIX AJIEMEHTOB, BKIIFOUAIOIIYIO BCE HEMPEPHIBHO-
MOCJIEA0BATEIbHBIE HOMEPA XUMUYECKUX 3JIEMEHTOB.

Puc. 4. CumMmeTpur30oBaHHas YniciioBasi (HOMEpHasi) 1uajHo-nepuoaudeckas Cucrema
€CTECTBEHHBIX JIEMEHTOB C IMOJHOM YUCI0BOU (HOMepHO#) CrucTeMOi XUMHUYECKUX
JJIEMEHTOB.



Bunno HapamumBaHue CHUMMETPHUYHBIX OOKOBBIX KOHTYPOB B COOTBETCTBHH C
bopmynamu (4) u (5), npuuém cTporo mo Oj0kam s-, p-, d-, f-371eMeHTOB.

Ecitm  k  yucnam  (HOMepaM) — XUMHUYECKMX  DJIEMEHTOB  J100aBUTH
COOTBETCTBYIOIIME CUMBOJIBI XUMUYECKUX SJIEMEHTOB B fACEHKaX-KBaJpaTUKaX, TO MX
npoureHue Oyner odeHb 3aTpyaHutTenbHO. Illupuna CuHCTEMBI CIMIIKOM BEJIMKA.
Bo3nukna HeoOXoOuMOCTh €€ cokpauleHus. byaemM HCXOAWTh H3 TOro, 4TO
MOIABJISIONIE TOCIOJACTBOBaBIEH B TedueHHe Oosiee 80 JET IOCTMEH/IEIEEeBCKOIO
nepuoaa GopMoit ObUla OKTaBHas, MpeajokeHHas emie HproneHimcom 3a 5 yer o
oTKpbITU [lepuoanueckoro 3akoHa MeH1eeeBbIM.

CokpaTuM MUPUHY AUATHO-TIEpUOINYECKOM CHUCTEMBI XUMHYECKUX JIEMEHTOB
Ha puc. 4 10 8-Mu s4YeeK B IMIMPUHY, COXpaHsIsl IPU ITOM CUMMETPUYHOCTHh U
HENPEPBIBHYIO TOCJIEA0BATEIBHOCTh 3JeMeHTOB. Ho 1 CucrtemMbl €CTeCTBEHHBIX
AJIEMEHTOB BMECTE CO CTOJOIIOM HYJIEBBIX JIEMEHTOB OyJieT 9 TpyIil, Kak B OpUTHHAJIC
nocinennerd Tabmunel MenzaeneeBa ¢ HyneBoi rpynnoid. Ha natelan 9 — novem, u
Cucremy no aHaJIOTMM C OKTaBHOM MOXHO Ha3blBaTb HOBEMBHOW. Wrak, s
MHO>KECTBAa XHMHUYCCKHX DJJIEMCHTOB OKTaBa, a JJId MHOXECTBA €CTSCTBEHHBIX
3JIEMEHTOB — HOBeMBa. OKTaBa XHMHUYCECKHX DJIEMEHTOB COCTABJISICT YaCThb HOBEMBBI
€CTECTBCHHBIX DJIEMECHTOB.



vl @
[ e}

Al Si
13 14

cl Ar
17 18

holN2
e

[y

B wiew O

Ga | Ge | As Om Se Br Kr
31 32 33 0 34 | 35 | 36

In Sn Sb 0. Te | Xe
49 50 51 0 52 53 54

Tl Pb Bi Onm Po | At | Rn
81 82 83 0 84 | 8 | 86

Nh Fl Mc 0. Lv Ts Og
113 | 114 | 115 0 116 | 117 | 118

@ ° ° ° Om ° ° ° °

Puc. 5. HoBemBa CrcTeMbl €CTECTBEHHBIX 3JIEMEHTOB, BKIIIOYAIOIAsl OKTAaBY MOJIHOM
(1a ceronns) CUCTEMBbI XUMHUYECKUX DJIEMEHTOB.



Bce HOMEpa U CHUMBOJIBI XUMHUUYECKUX AJIEMEHTOB, & TAKXKE HYJIEBBIE 3JIEMEHTHI
oceBoro croibma xopomo uutaembl. OpHoBamentneie: Cu, Ag, Au, Rg wu
neyxBaneHtHole: Zn, Cd, Hg, Cn d-sneMeHTBl pacnonararotrcsl moj HIEJIOYHBIMUA H
IICJIOYHO3EMEIBHBIMU S-2JIEMEHTaMU KaK M B HauboJjiee pacrpocTpaHEHHON 10 1998
roja Kopotkoil (okraBHoM) popme Ilepuonnueckoit Tabmuisr MenaeneeBa. Hukenb u
0JIaropoJIHbIC METAJUIBI PACIOJIaratoTCs MO 0J1arOpOHBIMM T'a3aMH, KaK B TIPUBBIYHOM
kKopoTkoi (opme Tabmuipel MenzaeneeBa, HO MPU 3TOM HET pas3feieHus TPYII Ha
[JIaBHBIE M MOOOYHBIE MOJArPYIIbl. Takue yCTOSIBIIUECS U MPUBBIYHBIE TEPMUHBI KaK
COCIMHEHUSA A’-B’ , A2—B4, ... COXPaHSIOT HAarisiAHOE COOTBETCTBUE C MOJYYEHHBIM
rpadguaeckuM u3o0pakenneM CHCTeMbl XHUMHUYECKHX JJIEMEHTOB. Bce xumuyeckue
AJIEMEHTHI PACIOJI0KEHbBl B CBOMX T'OMOJIOTUYECKHX TpyNIax >JIEMEHTOB-aHAJIOTOB.
Kaxnas nmuama ¢ d- m  f-anementamu B jnnunHHOM dopme Tabmuier IUPAC u B
CBEpXUIMHHOM (hopMe puc. 4 3aBepiaeTcs OKTaBOM M3 S- M P-2JIeMEHTOB. B obmiem,
JNEUCTBEHHOCTh M  HATJISHOCTh TOHATHA M TEPMHUHOJIOTHH, BBIPAOOTaHHBIX
JNECATUIETHSIMU ~ UCIIOJIb30BaHUA  KOpoTKoM  (opmbel  Tabmumper  Menneneesa,
COXpaHAETCSA. ODTO BAXHO UIA MPEEMCTBEHHOCTH JOCTHKEHUM W TEPMHUHOJIOTUU
NECATUIETUN HAYYHO-TEXHUYECKOTO nporpecca B XX BEKe.

Hynesbie anements 0603HaueHbl 0, 1 0.. BMecTe ¢ HIKHUMU MHACKCAMH 3TH
0003HaYEHUs 03HAYAIOT COOTBETCTBEHHO HYJIb MAacChl U HYJb 3JEKTPUUYECKOTO 3apsiia,
T.e. orcyrctBue macchl s 0, W snexkrpoHenTpanpHOCTh B ciydae (.. Kakme xe
€CTECTBEHHBIE 3JIEMEHTHI MOKHO UMU 0003HAYUTh?

YToOBI ONIPEACIUTHCS C ATUMH JABYMsI HYJIEBBIMU dJIEMEHTAMU, TIPEIBAPUTEIHHO
He00Xx0oauMO ChOPMYIUPOBATh BAKHEUIUE TMPUHIIMIIBI, HA OCHOBE KOTOPBHIX OyayT
OTpe/IeIeHbl HYJIEBBIC DJIEMEHTHI:

1. PacnpocTpan€éHHoCTh BO Beenennoi.
2. DJEKTPOHEUTPATbHOCTb.
3. JlocBeToBasi CKOPOCTh MEPEMEIICHUSI.

N3BecTtHO, uyTto Bomopon — camblii pacnpocTpaH€HHBIM BO BceneHHOM
XUMUYECKUN 31eMeHT. OH COAepKUTCA BO BCEX 3BE3/laX, IUIAHETaX, acTepouiax,
KOMETaX, METCOPUTAX, B ra3OIbUIEBBIX TYMAaHHOCTSAX, B KOCMUYECKOM IPOCTPAHCTBE.
['enuii, cuuTarOT BTOPBIM IO pacrpocTpaH€HHOCTH BO Beenennou. [loxanyit, He MeHee
pacnpocTpaHéH BO BceneHHOM HEWTpOH. JledcTBUTENBbHO, BO BCENEeHHONM HMETCA
HEUTPOHHBIE 3BE3/bl, BCE XMMUYECKHUE JIEMEHTHI B CBOMX M30TONAX UMEIOT HEUTPOHBI.
HeWTpoH 5JIEKTpOHEUTpAIECH M MOXET [BUIaTbCAd C JOCBETOBOM CKOPOCTBIO. ITO
IIO3BOJISIET B KAYECTBE €CTECTBEHHOTO 31eMeHTa (), MPUHATh HEUTPOH.



Camass  pacnpocTpaH€éHHass cyOcTaHIuss —  TpEXMepHOe  (U3UUECKOE
IIPOCTPAHCTBO BO BceneHHOH. DTO HE TONBKO MEXKIUIAHETHOE, MEX3BE3THOE U
MEXTaJlaKTHIeCKOe POCTPAHCTBO, HO M MOAABIIomas 4acth (~10"") BHyTpHATOMHBIX
00bEMOB. [IpoCTpaHCTBO HE TOJILKO JIEKTPOHEHUTpaJIbHO, HO U Oe3maccoBo. [loaTomy
o6o3naueHnto 0,  yIOBIETBOpPSIET TPEXMEPHOE ¢u3nyueckoe MPOCTPAHCTBO
Bcenennoit. IIpocTpaHCTBO HENMpEPHIBHO, IEPBBIM €CTECTBEHHBIM dieMeHT O,
HernpepsiBeH. I Bc€ Bo Bceenennoit comepkutcss B HEM. OTO W cTOOOBas OCh,
00BeUHSIOmAs BCE, 1 BMECTHIIHIIE BCETO BO BeereHHom.

Heiitpon, Hewtponuii [3], MOXHO cKa3aTh, 0O0pa3ylOT BCE€ XHUMHUYECKHE
aneMeHThl. CBoOoaubii HelTpoH (Heiftponmii) HecrtabunbHas uactuma. Yepes
npuMepHo 16 MHUHYT TIOcie TOSIBJICHUS] (BO3HUKHOBEHHUS, POXKACHUS, OTPHIBA)
pacragaercss Ha IPOTOH, AJIEKTPOH MU DJIEKTPOHHOE AHTHUHEUTPUHO. AHTHHEUTPUHO
YHOCUTCS C MECTa paclaja HEUTpPOHAa CO CKOPOCThIO cBeTa. OCTarTCs NPOTOH M
JNEKTpOH. HEHWTpoHBI, NPOTOHBI U DJJIEKTPOHBI — «CTPOUTEIBHBIE KAaMHHU» BCEX
XUMHUYECKUX 3yieMeHTOB. [loaTomy BTOpOii ectectBeHHBIM 3neMeHT 0. (Heltponwit)
BMECTE€ C INEPBBIM €CTECTBEHHBIM 31eMEHTOM (), COCTaBIE€T «CTOJOOBYIO OCH»
Bcenennoii. Ha puc. 5 cton6oas ock u3 0y, 1 0. OTKpbITa C KOHLIOB HABEPXY U BHHU3Y B
auerikax  0p,. Tak cronboBas och cOeAMHSETCS C MPOCTPAHCTBOM BceneHHOH,
WJUTIOCTPUPYS CBOIO POJIb U OCU-CTOJINIA BCEX DJIEMEHTOB BCENEHHON U MX BMECTHIIMIIA.

MHororoune moj OKTaBOM XHMHUYECKUX 3JIEMEHTOB O3HAYaEeT MPOJOJIKECHHUE
HapaliMBaHusl OKTaB 3JieMeHTOB. W HapanuBanue HomepoB N 3JeMeHTOB 10 opMmyiie:

N =2 (2n%) (6)

HEOIPAaHUYEHHO, MOTOMY 4YTO HaTypalibHbld psig uucen n = 0, 1, 2, 3, 4,

HeorpanudeH. Bo3MoxHO 1 Takoe? BO3MOXHBI JIW XUMHYECKHE DIIEMEHTHI C
OOJIBIIMMH, OYCHb OOJBITUMU, OECKOHEYHO OOJBITUMHU HOMEpaMH? DTO HEH3BECTHO.
Ho nmpupoma, cyTh HaTypajdbHBIX YHCEJI HE CTaBUT HHUKAKUX OTPaHUYCHUI.
CrnenoBaTenbHO, JOJDKHBI OBITh OYeHb OoJbiIMe HoMmepa. Ho onu Bpsig num OyayT
XUMUYECKUMHU (BCTYMAIOIUMH B XHMHYECKHUE B3aUMOJCHCTBUSI) 3jieMeHTaMu. Eciu
TaKue JIEMEHTHI U OYJyT, TO OHHU, OYEBUHO, OYAYT €CTECTBEHHBIMU JIEMEHTaAMU, JJIS
KOTOPBIX HE MPEIyCMOTPEHBI TPAHUIIBI SHEPTUMA B3aMMOJICUCTBUSI, KaK Y XUMUYECKUX
snemMeHToB. CyliecTBOBaHME HEUTPOHHBIX 3BE3M MOATBEPKAAET TAKYH) BO3MOKHOCT.
B Tonmax HEHTpOHHBIX 3BE3/, OCOOCHHO MPHUIOBEPXHOCTHBIX, MOTYT MPOUCXOJUTH
(bIyKTyallMUOHHBIE POXKICHUS U UCUE3HOBEHHUS DJIEKTPOHOB, COOTBETCTBEHHO MTPOTOHOB,



MyCTh, OUEHb MAJIBIX BPEMEH KU3HH B OTACIBHOCTH JIPYT OT Apyra. Tem He MeHee, OHU
peanbHBl, BBUAY TMOTCHIIMAILHON CKJIOHHOCTH HEWTPOHOB pPACMaNaThCs Ha MPOTOHBI,
AIEKTPOHBI U AJIEKTPOHHBIE AHTUHEUTPUHO. Y TaKuX 00Opa30BaHWUU MOTYT OBITh OYCHB
Oonple HoMepa. 3aKOH KBaJapaToB YETHBIX yucend, B popme (6) mpun =0, 1, 2, 3, 4,

JTUKTYeT CYIIECTBOBAaHHWE KaK JOBOJOPOIHBIX, TaK W CBEPXOTaHECCOBCKUX
€CTECTBCHHBIX dJJIEMEHTOB. (DaKTHYECKH 5TO TPOTHO3MPOBAHHWE €CTECTBEHHBIX
AJIEMEHTOB W HEUTPOHHBIX 3BE3MI, a TAK)KE 3araJIoYHBIX «TEMHOW MaTepUM» U «TEMHOMN
DHEPTUNY.

[lonsTue «TéMHas MaTepus» B HAydyHOM (aCTpPOHOMHYECKOM) 000poTe
burypupyer ¢ 1922 rona, mouTtH crojietue. 3a Mpoue e ASCITUIETHS YCTaHOBIICHO,
YTO HW3BECTHAS HAM HYKJIOHHO-DJICKTPOHHAs  MAaTepHsl COCTABISIET TOJBKO 4,9%,
«TéMHasi Matepus» cocrasisieT 26,8%, a 68,3% NpuxoauTcs Ha «TEMHYKO SHEPTHIO»
Bcer matepuu Beenennon. [Ipu 3ToM HU «TEMHYIO MAaTEPHUIO», HU «TEMHYIO SHEPTHIO»
HE YyHa€rcs 3aperucTpupoBarb IpPsMO, a JIMIIb KOCBEHHO OLEHHUBAIOT 11O
I'PABUTALMOHHBIM IPOSIBJICHUSM B TajakTUKaX M UX CKOIUIEHHMSX. JTO O3HAYAET, YTO
OHM HEIOCTYIHBI Ul HAILLIET0 MHCTPYMEHTAapHs W3 HYKJIOHHO-JJEKTPOHOM MaTEpHH.
YToOBl UX 3aperucTpUpOBaTh WM MPOHAOII0IAaTh, HYKEH JIPYroil MHCTPYMEHTApHil, U3
«TEMHOM MaTepum», 4YTO II0Ka HE OCYyIEeCTBUMO. JIpyrumu cioBamu, «TEMHAaA
MAaTEPHUs», U KTEMHAs SHEPTUS» U3 «IPYTOM MATEPUN», WIIK U3 IPYTOro spyca MaTeprun
Bcenennon.

K cnoBy, o sapycax u spycHoctu. OkTaBHasi (XMMHUYECKasi) 4aCTb HOBEMBHOM
CucteMbl €CTECTBEHHBIX JIEMEHTOB Ha puc. 5 0€3 cTo00BOI OCH HYJIEBBIX 3JIEMEHTOB,
MIPE/ICTABJICHHAS] HIDKE HA pUC. 6, HAMOMUHAET HAKOHEYHUK ((QYHKIIMOHATBHYIO YaCTh)
CUMMETPUYHOIO 3aMOYHOro kKiarw4a. Kpome TOro, KOHTypamMu OHa IIOXOXa Ha
BOCTOYHOE KYJIBTOBOE COOPYKEHHE — OYIIMICKYIO WM MUHIYUCTCKYIO cTymy. MOHO
Ha3bIBaTh BCIO KOHCTPYKIMIO OKTaBHOW KitoueBoil CTymoil XMMHUYECKUX 3JIEMEHTOB.
OtuérnuBo BuAHO sApycHoe ycrpoilcTBO KutoueBoir Crymbel. MIMEHHO sSIpyCHOCTH
Cucremsbl, a He NEPUOANYHOCTD. [IeproIMYHOCTh B HAYYHOM NOHUMAHHH MPEANOJIaraeT
(oOsi3p1BaeT) coxpaneHue Gopmbl U cojepxkaHusd. Kak B CHHYCOMIANIbHBIX BOJIHAX.
Hanpsok€HHOCTM  DJIEKTPUYECKOI0O M MArHUTHOIO IIOJIEM B CBETOBOW  BOJIHE
COXPaHSIOTCSI MUJUIMOHBI, 1a’K€ MUIJIMAPbl CBETOBBIX JIET, €CJIM OHM HE MOTJIOIIAOTCS
KaK CBOOOJHBIMH, TaK W CBS3aHHBIMH DJICKTPOHAMHM B aToMax BemiecTB. Mimu sueiiku
AJIEMEHTApHBIX KPUCTAIUIOB. OHU NEPUOANYECKU MOBTOPAIOTCS B HEU3MEHHBIX (hopMax
U COJICPKAHUSAX MUJUIMAPABI pa3 B peajbHbIX KpUCTAIIaX. XUMHUUYECKHUE K€ DJIEMEHTHI B
UX TaOJIMYHOM paclpe/e]ICHUU HE COXPaHSIOT HU (opM, HU coaepkaHud. B moustuu
ApycOB HeT TpeboBaHUs coxpaHeHuss ¢GopMm u coaepxkaHusi. I[loatomy B



JNEUCTBUTEIBLHOCTH HE MNEPUOAUYHOCTh XHMHYECKMX 3JIEMEHTOB M HX CBOICTB, a
ApYCHOCTb, U  CIEAyeT TOBOpPUTh HE O 3akoHe [lepuoIMYHOCTH XHMHYECKUX
AJIEMEHTOB, a 0 3aKOHE APYCHOCTH XUMUYECKUX 3JIEMEHTOB.
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Puc.6. OkraBuas KimroueBas Ilaroma XuMndecKux dJIEMEHTOB

BepaéMcs k pa3MBILUIEHUSM O SIpycax «TEMHOM MATEPU» U «TEMHOMW DHEPTUNY.
VYpaBuenue (6) npu n = 0, 1, 2, 3, 4, ... JOMyCKaeT JOCTHIKEHHE HEKOETO OYCHb
0O0JIBIIOT0 KPUTHUYECKOIO YHUCIA N, MPU KOTOPOM MOXKET IMPOUCXOIUTH (Ha30BbIN
nepexoa HyjeBoro ayiemMeHta 0. OT OapuOHHOW Marepuu, DJICKTPOMATHUTHOU H
SIIGPHON DHEPTHM K «TEMHOM MaTepum» U «TeMHOU sHeprum». [Ipu sToM OGaproHHas
Macca HEHTpoHa MEpPEeXOJUT B «TEMHYI0 Maccy» (aKTHYECKHM HOBOTO COCTOSIHHS
HyneBoro anementa 0. c¢ kputuyeckoit  maccoit (KM), koTopoe «Heocs3aeMoO»



OapuonHoil marepuei. [louemy «Heocsizaemo»? IloTromy uTOo «TéMHaAsT maTepwsi» HE
oOnmagaeT HHU SACPHBIM, HH DJCKTPOMATHUTHBIM  B3aMMOJICUCTBHUSMHU, TOJIBKO
IpaBUTAIIMOHHBIM. [loMHUMO 3TOTO pa3mMepHbIe MacmTaObl 3TOTO sSpyca HYJIEBOTO
3JIEMEHTa HECOM3MEPUMO MaJibl IO CPAaBHEHUIO C pasMepaMu HEUTpoHOB. Ckopee BCero,
ropaszio MeHbIe [11aHKOBCKOM TJIMHBI 1,6><10'35 M, BO3MOJKHO, B 00JIaCTH OT 10° M u
MeHee. [loieBoe B3auMoAeiiCTBHE TOJBKO ITpaBUTAIIMOHHOE, TPUYEM Ha YacToTax OoJiee

. 43 58 .
IInankoBckoi 4vactoThl 1,85487x10™ c*, Bo3MokHO, B oOnactu ot 107" c*

n bonee.
«Témuplie HyneBbie 3neMeHTHI (» TaKMX pa3MEpPOB U BOJHBI TAKUX «TEMHBIX YacTOT»,
KOHEYHO, [I0Ka HE PETUCTPUPYEMBL.

Takum 00pa3om, MHOYKECTBO €CTECTBEHHBIX 3JIEMEHTOB BceeneHnHoil, 3agaBaeMoe
ypaBHenueM (6) npu n=0, 1, 2, 3, 4, ... u Borioniaemoe B (hopMe IpycHONH HOBEMBHOMN
KmroueBoii Ilaroanl BkiouaeT BCE MHOMKECTBO XUMHYECKHUX 3JIEMEHTOB, BOILJIOIIAEMOC
B (Qopme sipycHoM oktaBHOW KitoueBoi Ilaroapl. HeorpaHMueHHOCTh HAaTypalbHOTO
psaa yucen B popmyse (6) IUKTyeT NPOTHO3UPOBAHUE CYIIECTBOBAHUSI €CTECTBEHHBIX
AJIEMEHTOB C HEOIPAaHMYEHHO OOJIbLIIMMH HOMEpPaMU HE TOJbKO B H3BECTHOM spyce
OapuOHHOM MaTepuu B BHJIE OOBIYHOTO BELIECTBA, HEWTPOHHBIX 3BE3N, HO U B
HEPETHUCTPUPYEMOM SPyCE «TEMHON MaTEepUN» U «TEMHOW SHEPTUNY.
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