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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

Sen Kim, Mambeterzina Gulnara, Dilara Kim

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.

Keywords: periodic Mendeleev's law, chemical elements, even numbers

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.

HCKOTOpre 3aKOHOMEPHOCTH YETHBIX YHCeJT

KBapar 48THBIX uncel (2n)° Ipeo6pa3oBEIBACTCS B TOKASCTBEHHYIO HOPMY:

(2n)* = 2(2n%) (1)
Ecnu matypanbubii psag uucen n = 1, 2, 3, ..., npusaateid emé B CCCP u ucnonb3yemMblii
MOHBIHE B MOCTCOBETCKOM MPOCTPAHCTBE nepenucars B Buae n =0, 1,2,3, ..., t.e.c0B

KaueCTBE MEPBOr0 UI€HAa HATypaJIbHOTO psAlla, UCIOIb3YEMOr0 BO MHOTHUX JAPYIHX
cTpanax, To (1) mepenumiercs B BUjE:

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

2 .
Koneuno, 0° — Heuro Heompenenénnoe. Ho, ecnu crnemoBaTh mpaBuily YMHOMKEHMS,
COTJIACHO KOTOPOMY YMHOXEHHE JH000r0 uncia, a HoJlb Mbl IPUHSUIM 3a yucio, To 0 B
KBajipare, T.€. uncio 0, moMHoxeHHOe Ha 0 paBHO HYJIIO U:

(2n)* = 2(0) (3)

DTO 03HayaeT, YTO AUATHO-TIEPUOANYECKas Ta0auIa nepBbix 122 yucen HaATypajlbHOTO
psna OyAeT BBITJISAIETD CICIYIONIUM 00pa3oM:
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Puc.1. lnagno-nepuoanydeckas tadbanua nepsbix 120 yrcen HaTypaabHOTO
psna.

Kak BujmHO, mepBas auaja COCTOMT M3 JIByX HYyJIeM B COOTBETCTBUHM C
BoIpaxkeHueM (3). 3a yuciaom (HomepoM) 120 HUKAKUX OTPAaHUYECHHUN B HATYpaJlbHOM

psnay uucen (HomepoB) n =0, 1, 2, 3, ... HE NMPeayCMOTPEHO. DTO BRIPAXKEHO Ha puc. 1
MHOTOTOYHEM.

®opMa TabIULBI MOX0kKA HA HEYKIIOKYIO XOKKEHHYIO KITIOIIKY. MIMeeT cMbIc
npeoOpa3oBaTh 3Ty TAaOJIUIly B O0Jiee 3CTETUUHYI0 CUMMETPUUHYI0 ¢opMmyto. Bompoc B
TOM, I/I€ U Kak BbIOpaTh OCh cUMMeTpuH. Bribepém och cummerpun Mexay 1, 2 no
cambix 119, 120 u Huxe MexAy NOCIEIHHMMHU JIByMs TOYkamu. B kauecTBe ocu
CUMMETPUU BO3bMEM HE BEPTUKAJIBHYIO MNPSIMYIO (MPSAMBIX OJHOMEPHBIX JHHHUMA B
npupoae Het), a cronben kinetok ¢ O moxg BTOpbIM HynEéM. XOTA JIBYMEPHBIX
MOBEPXHOCTEN TaK)Ke HET B MPHUPOJIEC, HO JUIsl JAHHOTO IUIOCKOCTHOTO HM300pa)KeHUs
CTOJIOEL] KBAaJPATUKOB-SYEEK C HYJAMH BIIOJHE peayibHas reomerpuueckas ¢urypa. K
toMy ke 0 Besmecyil, a ero jgo0aBjaeHHE K JOOOMY YHCIY COXpaHSET ATO YHCIIO
HEU3MEHHBIM. Pe3ynbpTaT Takoi CUMMETPHU3aLiY MTPEACTABICH HA PUCYHKE HUXKE.
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Puc. 2. CumMmeTpu3oBaHHas quagHo-Tepuoanueckas Tabmuna psijaa (3)

Toukwu 37€Ch TaKXKe 3aKITFOYCHBI B TUCHKU-KBAIPATHKN, YTOOBI BCSI KOHCTPYKITHSI
OblTa IEIOCTHA W MOHOJIMTHA BHYTPH CTYIIEHYaTOTO CHMMETPUYHOTO KOHTYpa.
Bremane stueiiku ¢ HyJISIMH OTKPBITBI BOBHE TSI HJUTFOCTPAIIMHM TOTO, YTO HYJIHW — OHU
BCE PAaBHO HYJIH, T.€. OTPAXKAIOT (HaKT OTCYTCTBUS JIOOBIX 0OBEKTOB (IIPEIMETOB), & OCh

Ke U3 TYeeK MOXKET YXOJUTh B OECKOHEYHOCTh ¢ 000OMX KOHIIOB.

OOpaiaet Ha cebs1 BHUMaHWE CUMMETPUYHOE HapaluBaHue OOKOBBIX KOHTYPOB
Ha 1.3,5,7 ¥ T.1. 4€€K C yBEIWUYCHUEM HOMEPOB IMaj B MOCJIEeA0BaTEIbHOCTH 1, 2, 3,
4, ... CBEpXy BHHU3. OITO SBISETCS CJICACTBHEM TOTO, YTO KBajpaT J0OOro 4yucia n,

HayuHas OT N = 1, MOYKHO MPEJCTaBUTh CYMMOM:
n*=3(2n-1)
B camom nene, nnan =1, 2, 3,4 dopmymna (4) naér:

n’=1+3+5+7

“4)

&)

Takum 00pa3oM, KOHCTPYKIMSI CHMMETPU30BAHHOTO MHOXECTBa Ha pHUC. 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.
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Puc. 3. lnaguo-neproandeckas YucIoBas TaOIHIIA XUMAYECKHUX JJICMEHTOB.

CoOTBETCTBYIOIIIME HOMEPAM XHMHYECKUX JJIEMEHTOB OJoKu s-, p-, d-, f-
AJIEMEHTOB B CTPOroOil MOCIEAOBATEIBbHOCTU CIEAYIOT CIipaBa HajeBo. Jluama AByxX
HYJICBBIX DJIEMEHTOB YCJIOBHO OKpallleHa B CBETJIO-TOIyOOiW HeOecHbId 1BeT. [lo
aHAJIOTUM C PHUC. 2 MOXKHO TMPEJCTaBUTh CHUMMETPHU30BAHHYIO YHCIIOBYIO JIHAIHO-
MEPUOANYECKYIO0 TaOJIUIy €CTECTBEHHBIX 3JIEMEHTOB, BKIIIOUAIOUIYIO BCE HEMPEPHIBHO-
rociieioBaTeapHbie 118 HOMepa XUMUYECKUX AIIEMEHTOB.

Puc. 4. CumMmeTpu3oBaHHas 4ynciioBast (HOMEpHasi) TuaaHo-nepuoaudeckas Cucrema
€CTECTBEHHBIX JIEMEHTOB C MOJHON YUCIOBOM (HOMEepHOI) CUCTEMON XUMUUYECKUX
3JIEMEHTOB.



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

Ecitm  k  yucnam  (HOMepaM) — XUMHUYECKMX  DJIEMEHTOB  J100aBUTH
COOTBETCTBYIOIIME CHUMBOJbI XUMMUYECKUX AJIEMEHTOB, TO UX MPOYTCHUE OYyAET OYEHb
3aTpyauutenbHo. [llupuna Cuctembl CIUIIKOM BeauKa. Bo3HUKIIAa HEOOXOAUMOCTh €€
cokpauieHus. bynem HCXOAUTh W3 TOTO, YTO TMOJABJISIONIE TOCHOJICTBOBABIICH B
TeueHue Oosiee 80 JE€T MOCTMEHAENEEBCKOTO Iepuoja (GopmMoil Oblia OKTaBHAas,
npemioxkenHas eme Heronencom 3a 5 ner no otkpbeitusa llepuoandeckoro 3akoHa
MeneneeBbIM.

CokpaTuM MUPUHY AUATHO-TIEPpUOINYECKOM CHUCTEMBI XUMHUYECKUX JIEMEHTOB
Ha puc. 4 10 8-Mu sYeeK B IIMPUHY, COXPaHsSsl IMPU ATOM CHMMETPUYHOCTH H
HENPEPBIBHYIO TOCJIEA0BATEIBHOCTh 3JeMeHTOB. Ho 1 CucTteMbl €CTeCTBEHHBIX
AJIEMEHTOB BMECTE CO CTOJOIIOM HYJIEBBIX AJIEMEHTOB OylieT 9 rpyIil, Kak B OpUTHHAJIC
nocinennerd Tabmunel MenzaeneeBa ¢ HyneBoi rpynnoid. Ha natelan 9 — novem, u
Cucremy no aHAJIOTMH C OKTaBOM MO>KHO Ha3bIBaTh HOBEMBOM. WTak, 1t MHOKeECTBa
XUMHUYCCKUX DJIEMEHTOB OKTaBa, a JJg MHOXECTBAa €CTECTBEHHBIX JJIEMCHTOB —
HoBeMBa. OKTaBa XMMHYECKHX 3JIEMEHTOB COCTaBJISIET YaCTh HOBEMBBI €CTECTBEHHBIX
3JIEMEHTOB.
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Puc. 5. HoBemBa CrcTeMbl €CTECTBEHHBIX 3JIEMEHTOB, BKIIIOYAIOIAsl OKTAaBY MOJIHOM
(1a ceronns) CUCTEMBbI XUMHUYECKUX DJIEMEHTOB.



Bce HOMepa 1 CHMBOJIBI XUMUYECKUX JJIEMEHTOB, & TAKXKE HYJICBBIE 3JIEMEHTHI
oceBoro croibma xopomo uutaembl. OpHoBamentneie: Cu, Ag, Au, Rg wu
neyxBaneHtHole: Zn, Cd, Hg, Cn d-sneMeHTBl pacnonararotrcsl moj HIEJIOYHBIMUA H
IEJIOYHO-3EMEJIbHBIMU S-2JIEMEHTaMHM KaKk M B HamOoJliee pacrnpocTpanéHHou 10 1998
roja Kopotkoil (okraBHOM) popme Ilepuonnueckoit Tabmuier MenaeneeBa. Hukenb u
0JIaropoAHBIC METAJUIBl PACIOJIaratoTcs Mo 6JaropoAHBIMU ra3aMu, Kak B IPUBBIYHOMN
KopoTkoii popme Tabmuubl MeHaeneeBa, HO MPU 3TOM HET pa3JelieHHs] TPyMHN Ha
[JIaBHBIE M MOOOYHBIE MOJArPYIIbl. Takue yCTOSIBIIUECS U MPUBBIYHBIE TEPMUHBI KaK
coeqmueHns A>-B°, A’-B®, ... COXpaHSIOT HATNSIHOE COOTBETCTBHE C IPAa(MUeCKHM
n3o0paxenneM CuUCTEMbl XUMHUYECKHX OJJIEMEHTOB. Bce XUMHUECKHE 3IIEMEHTHI
PaCIIOJIOKEHBI B CBOMX TOMOJIOTHUECKUX TPYIAaxX 3JIEeMEHTOB-aHaloroB. Kaxxnas nuana
c d- u f-amementamu B mymmHHOM dhopme Tadmuiel [UPAC u cBepxmmmHHOM hopme puc.
4 3aBepiiaeTcs OKTaBOM W3 S- W p-2JIeMEHTOB. B 00ieM, neHCTBEHHOCTh U
HaIJISIIHOCTh ~ TMOHATAA W TEPMHUHOJOTUM,  BBIPAOOTAHHBIX  JCCATUICTHSIMU
WCIIOJB30BaHus KOpOTKOM ¢dopmbl Tabmuiel MenpaeneeBa, coXpaHsAeTcs. DTO BaXKHO
I TIPEEMCTBEHHOCTH JOCTMKEHUM M TEPMHUHOJIOTHM  JECATUICTAN HAy4YHO-
TEXHUYECKOTO IIporpecca B XX BEKe.

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

YToOBI ONIPEACIUTHCS C ATUMH JABYMsI HYJIEBBIMHU dJIEMEHTAMH, TIPEIBAPUTEITHLHO
HEe0o0Xx0oauMo CchOPMYIUPOBATh BAKHEWIUE TMPUHIIMIIBI, HA OCHOBE KOTOPBHIX OyayT
OTpe/IeICHbI HYJIEBBIC DJIEMEHTHI:

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

N3BectHO, uyTt0 Bomopon — camblii pacnpocTpaH€HHbIM BO BceneHHOM
XUMUYECKUU 31eMeHT. OH COoIepKUTCS BO BCEX 3BE37aX, IUIAHETaX, KOMETax,
acTepousIax, METEOPUTAX, B TAa30MbUIEBBIX TYMAaHHOCTSAX, B KOCMHUYECKOM
MPOCTPAHCTBE. ['€Nnii, CYMUTAIOT BTOPBIM II0 PACHPOCTPAHEHHOCTH BO BcCeleHHOM.
[Toxxanyii, He MeHee paclpocTpaH€éH BO BceneHHOW HENTpoH. JleNCTBUTENBHO, BO
BceneHHOM MMEOTCA HEWTPOHHBIE 3BE3JbBI, BCE XUMHWYECKHUE OJJIEMEHTHI B CBOUX
M30TONIAX WUMEKOT HEUTPOHbI. HEUTPOH DIEKTPOHEUTpPAIIEH U MOXKET JBUIaTbCS C



JOCBETOBOM CKOPOCTBIO. JTO IIO3BOJISIET B KadyeCTBE €CTECTBEHHOro aieMeHra O,
IIAHATH HEUTPOH.

Ho camas pacnpoctpanéHHass cyOcTtaHmus — TpEXMEpHOE (HHU3UIECKOE
MPOCTPAHCTBO BO BceneHHOW. DTO HE TOJBKO MEXKIUIAHETHOE, MEXK3BE3THOE U
MEXTalaKTHIeCKOe IPOCTPAHCTBO, HO U MOAABIIONAs 4acTh (~107"") BHYTPHATOMHBIX
00BEMOB. [IpoCTpaHCTBO HE TOJBKO JICKTPOHEHTpAIbHO, HO U Oe3maccoBo. [loaTomy
0003HaYEHUIO On  YHIOBIETBOpPSET TPEXMEPHOE ¢u3nyueckoe MPOCTPAHCTBO
Bcenennoit. IIpocTpaHCTBO HENMpEPHIBHO, IEPBBIM €CTECTBEHHbIM diemMeHT O,
HerpepsiBeH. I Bc€ Bo Bceenennoit coxmepxkutcss B HEM. OT0 W cToOOBas OCh,
00BeUHSIOMAs BCE, 1 BMECTHIIHIIE BCETO BO BeereHHoM.

He#itpon, Heilitponuit [3] MoXHO cka3aTh 0Opa3yl0T BCE XHUMHUYECKHE
anemeHThl. CBoOOnHBIN HeWTpoH (HeiTponuii) HectaOunbHas uactuna. Yepes
npuMepHO 16 MUHYT mociie NosABICHHs (BOZHHUKHOBEHUS, POKICHHS) paclanaerca Ha
IIPOTOH, BJIEKTPOH M DJIEKTPOHHOE AHTUHEUTPUHO. AHTHUHEUTPUHO YHOCUTCSA C MECTa
BO3HUKHOBEHHUSI CO CKOpPOCTBbIO cBeTa. OCTalTCA MPOTOH U SJICKTPOH. HeuTponsl,
IIPOTOHBI WU JJEKTPOHBI — «CTPOUTEIIBHBIE KaMHW» BCEX XHMHUYECKHUX 3SJIEMEHTOB.
[TosTomy BTOpO#l ecrecTBeHHbI d37eMeHT 0. (Heirponuit) BMmecTe ¢ mepBbIM
€CTECTBEHHBIM 3JiIeMeHTOM 0, COCTaBIseT «CTOJI0OBYI0 och» Bcenennoit. Ha puc. 5
crosiboBasi ocb u3 0, u 0. OTKphITAa C KOHIIOB HaBepXy W BHU3Y B suehikax 0. Tax
CTOJIOOBAsi OCh COEANHSIETCS C MPOCTPAHCTBOM BceneHHoM, MILTIOCTpUpPys CBOKO POJIb U
OCH-CTOJINIA BCEX DJIEMEHTOB BCEIEHHOM U X BMECTHJINILA.

MHororoune moj OKTaBOM XMMHYECKUX BJIEMEHTOB O3HAYAET MPOJOJIKECHHUE
HApAIIMBAHUS OKTaB XMMHYECKUX 3JIEMEHTOB. M HapamuBanue HoMepoB N 3JIEMEHTOB
o opmyiie:

N =2 (2n%) (6)

HEOIPaHUYEHHO, IOTOMY UYTO HaTypaibHbIi psig uucen n=0, 1, 2, 3, ... HeorpaHuyeH.
Bo3moxHo a1 Takoe? BO3MOXHBI M XMMHYECKUE AJIEMEHTHI C OOJIbIIMMH, OYEHb
00JpIIMMU, OECKOHEYHO OOoNbIIMMHU HOMepamu? 1o Heu3BecTHO. Ho mpupona, cyTh
HATypaJbHbIX YHCEJl HE CTaBUT HUKAKUX orpaHnueHuid. CilenoBaTeabHo, JOJKHbBI ObITh
oueHb Ooibliie HOoMepa. Ho oHu Bpsn i OyAayT XMMHYECKUMHU (BCTYMArOUIMMHU B
XUMHUYECKUE B3aUMOJECHCTBUA) 3ieMeHTaMu. Eciu Takue sneMeHTsl U OyAyT, TO OHH,
OYEBUJHO, OYAYT €CTECTBEHHBIMHU 3JIEMEHTaMH, I KOTOPBIX HE MPEAYyCMOTPEHBI



IPaHUIbl PHEPTU B3aMMOJCUCTBUS, KAK Y XMMHUYECKUX 3J1eMEHTOB. CyllleCTBOBaHUE
HEUTPOHHBIX 3BE3]T MMOATBEPKAAET TAKYIO BO3MOKHOCTb. B TONIIax HEUTPOHHBIX 3BE3,
O0COOEHHO TPHUIIOBEPXHOCTHBIX, MOTYT MPOUCXOAUTH (IYKTyallMOHHBIE POXIACHUS U
MCUE3HOBEHUS DJICKTPOHOB, COOTBETCTBEHHO IPOTOHOB, MYCTh, OUYCHb MAJIbIX BPEMEH
KU3HU B OTAEIBHOCTH JAPYr OT Japyra. TeM HE MEHee, OHU pealibHbl BBUIY
MOTCHIIMAIBHOM BO3MOXHOCTH HEUTPOHOB paclajaThCsi Ha MPOTOHBI, SJCKTPOHBI U
AJICKTPOHHBIE AHTUHEHUTPUHO. Y TakuX OOpa30BaHMM MOTYT OBITh OYEHb OOJIBIIINE
HOMepa. 3aKOH KBaJpaToB Y€THBIX uncen, B popme (6) mpun =0, 1,2,3, ... AuKTyeT
CYIIECTBOBAHUE KAaK JIOBOJOPOJHBIX, TaK W CBEPXOraHECCOBCKUX €CTECTBEHHBIX
31eMeHTOB. MakTU4YEeCKM 3TO MPOTHO3UPOBAHUE ECTECTBEHHBIX JJIEMEHTOB U
HEUTPOHHBIX 3BE3], 4 TAKKE 3araJOYHbIX «TEMHOU MaTEPUM» U KTEMHOM SHEPTUN.

[lonsiTne «TéMHas Marepus’» B HAYYHOM (ACTPOHOMHMYECKOM) 00OpOTE YiKe
MOYTH BEK. 3a 3TO BpeMs YCTAaHOBJIEHO, YTO M3BECTHAs HAM HYKJIOHHO-3JIEKTPOHHAas
MaTepus cocTaBisieT Toabko 4,9%, «TéMHas Marepusi» coctaBisieT 26,8%, a 68,3%
MIPUXOJIUTCS HA «TEMHYIO DHEPTHUIO» Beell Matepun Beenennou. [Ipu 3ToM HU «TEMHYIO
MAaTEepUIO», HU «TEMHYIO SHEPrUI0» HE YIAa€Tcsl 3aperUCTPUPOBATH NPSIMO, a JIMIIb
KOCBEHHO OIICHUTh 1O TPaBUTAIIMOHHBIM MPOSABJICHUSM B  TallaKTUKaX W UX
CKOIUIEHUSIX. DTO O3HAYaeT, YTO OHW HEAOCTYIHBI JJI HAIIEr0 MHCTPYMEHTapHs W3
HYKJIOHHO-3JIEKTPOHON Marepuu. UYToObl MX 3aperucTpupoBaTh WM MPOHAOIIONATH,
HY’)KEH JAPYrol HMHCTPYMEHTapuil, U3 «TEMHOM MaTE€pUM», 4YTO HE OCYILIECTBUMO.
JIpyruMu clIOBaMH, «TEMHasi MaTEepUs», U «TEMHas SHEPrUs» U3 «IAPYrol MaTepum»,
WJIA U3 JpYyToro sipyca Matepuu BeeneHHoum.

K cnoBy, o apycax u sipycHoctu. OKTaBHas (XMMHMYECKas) 4acTb HOBEMBHOM
CucreMbl €CTECTBEHHBIX JIEMEHTOB Ha pUC. 5 6€3 CTOJI00BON OCH HYJIEBBIX 3JIEMEHTOB,
MIPE/ICTABJICHHAS] HIDKE HA pUC. 6, HAIOMUHAET HAKOHEYHUK ((PYyHKIIMOHAIBHYIO YaCTh)
CUMMETPUYHOIO 3aMOYHOro Kiroda. Kpome TOro, KOHTypamMuM OHa IIOXOXa Ha
BOCTOYHOE KYJIBTOBOE COOPYKEHHE — OyAIMICKYIO WM UHIYUCTCKYIO CTymy. MOXHO
Ha3bIBaTh BCIO KOHCTPYKLMIO OKTaBHOW KiroueBoil CTymol XMMHUYECKHX 3JIEMEHTOB.
OtuértnuBo BuAHO spycHoe ycTpoiicTBo KutoueBoir Crymbl. MIMEHHO sSIpyCHOCTB
CucreMsl, a HE TEPUOANYHOCTD. [IeprOIMYHOCTD B HAYYHOM IMOHUMAaHUU MTPEANOIATaeT
(o0s3p1BaeT) coxpaHeHue ¢GopMbl U coaepkaHus. Kak B CHHYCOMAAIbHBIX BOJIHAX.
Hanpsk€HHOCTM  3JIEKTPUYECKOI0O W MArHUTHOrO IIOJEM B CBETOBOW  BOJIHE
COXPAHSIOTCS MUJUIMOHBI, 1aKe MUJIJIMAPABI CBETOBBIX JIET, €CJIM OHU HE MOTJIOIIAKTCSA
KaK CBOOOJHBIMHU TaK W CBSI3aHHBIMHU AJIEKTPOHAMU B aToMax BemlecTB. Mnu sueitku
AJIeMEHTapHbIX KpucTauioB. OHU NMEPUOAMYECKH MOBTOPSIIOTCS B HEM3MEHHBIX (hopMax
1 COAEP)KAHUAX MIJUTUAPABI pa3 B PEAJbHBIX KpUCTAIIIAX. XUMHAYECKUE KE DJIEMEHTHI B



uX TaOJIMYHOM pACIpPENETICHUH HE COXPaHAIOT HU (opM, HH coaepkaHus. B moustuun
Ke SpycoB HeT TpeboBaHus coxpaHeHuss Qopm u coaepxanus. [loaTomy B
JNEUCTBUTEIBLHOCTH HE MNEPUOAUYHOCTh XHMHYECKMX 3JIEMEHTOB M HX CBOICTB, a
ApYyCHOCTb, W  CIEAyeT TOBOPUTh HE O 3akoHe [IepuOIMYHOCTH XMMHYECKHUX
AJIIEMEHTOB, a 0 3aKOHE APYCHOCTH XUMUYECKUX IJIEMEHTOB.

T | Pb | Bi
81 |82 |83

Puc.6. OxraBHas KimroueBas [laroma XuMn4eckux 2JIEMEHTOB

BepHéMcst K pa3MBIIUICHUAM O SIPYCE «TEMHOM MAaTEpPU» U «TEMHOU IHEPTUN.
YpaBuenue (6) mpu n = 0, 1, 2, 3, ... HONycCKaeT IOCTHXKEHHE HEKOEro OYCHb
0O0JIBIIOT0 KPUTUYECKOIO YHUCIA N, HPU KOTOPOM MOXKET INPOUCXOIUTH (Da30BbIN
nepexox HyjJeBoro snemeHTa 0. OT GapHMOHHOW MaTepuH, 3JIEKTPOMArHUTHOW U
AJIEPHON SHEPIrUu K «TEMHOW MaTepum» M «TeMHOM sHeprum». Ilpu 3Tom OapuoHHas



Macca HEUTpOHA TMEPEeXOIUT B «TEMHYIO MacCy» (PaKTUYEeCKH HOBOTO COCTOSIHUS
HyJleBoro asyieMeHta 0. ¢ kputuueckoir  maccoit (KM), koTopoe «Heocs3aeMo»
OapuonHOi Marepuei. [louemy «Heocsizaemo»? IloTromy uTO «TEMHaAs MaTepws» HE
obamaer HHU SACPHBIM, HH JJICKTPOMArHUTHBIM  B3aUMOJICHCTBUSIMH, TOJIBKO
rpaBUTAlIMOHHBIM. [loMHMO 3TOro pasmMepHble MacHITadbl 3TOrO spyca HYJIEBOIO
3JIEMEHTa HECOM3MEPUMO MaJlbl IO CPAaBHEHUIO C pasMepaMu HEUTpoHOB. CKopee BCero,
ropaszio MeHbIe [11aHKOBCKOM MJIMHBI 1,6><10'35 M, BO3MOJKHO, B 00JIaCTH OT 10°° M u
MeHnee. [TonieBoe B3auMoIeliCTBHE TOJIBKO IPAaBUTALIMOHHOE, TPUYEM HA YacTOTax OoJiee
[TnaHKoBCKO#t yacToTsl 1,85487x10" ¢, Bo3moxkHO, B obmactu ot 10°° ¢, « TémHbIE
HyJIeBbIE 3JIEeMEHTHI 0.» TaKUX pa3MEpPOB U BOJHBI TAKUX «TEMHBIX YaCTOT)», KOHEUHO,
MIOKa HE PETUCTPUPYEMBI.

Takum 00pa3zom, MHOKECTBO ECTECTBEHHBIX 3JIEMEHTOB BceeneHnHoil, 3agaBaemMoe
ypaBHeHueM (6) mpu n =0, 1, 2, 3, ... u Boruoniaemoe B (hopmMe ApyCHOM HOBEMBHOM
KiroueBoii [laroapl BKItOUaeT BCE MHOXKECTBO XUMHUUYECKUX 3JIEMEHTOB, BOILJIOIIAEMOE
B dopme sipycHori oktaBHOM KiroueBoit Ilaromael. HeorpanmdeHHOCTH HATypajbHOTO
psina gucen B Gopmyiie (6) TUKTyeT MPOTHO3UPOBAHUE CYIIECTBOBAHUSI €CTECTBEHHBIX
AJIEMEHTOB C HEOTPAHMYECHHO OOJIBIIMMHU HOMEPAMHU HE TOJBKO B HM3BECTHOM sIpyce
OapyOHHOM MaTepuu B BHJE OOBIYHOTO BEIIECTBA, HEHUTPOHHBIX 3BE3, HO U B
HEPETUCTPUPYEMOM SIPYCE€ «TEMHOW MATEPUM» U «TEMHOM SHEPTUW.
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