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AHHOTALUA

B mpencraBnsemMbix  00OOIIEHUSX  YETHIPEXJIETHETO  OMbITA CUCTEMATHU3AIlUU
XUMHUYECKHUX JIEMEHTOB HA OCHOBE JIEAYKTUBHOTIO METOAA PACIHPEAECICHUS KBaIPaTOB
YETHBIX YMCENT U C YUCIIOBBIX, U C T€OMETPUUYECKUX MOJX0J0B pa3BuBaercs OOmiast
Teopust 4-YpoBHEBO CuctemMbl XUMHUYECKUX DJJIEMEHTOB. BbIsiBIeH 001t
MaTeMaTHYEeCKU 3aKOH HX paclpelesieHus, BOIUIOLIAIOMINICA B TpU 4-YpPOBHEBbIE

Ta6JII/IIILI XUMHYCCKHUX JJICMCHTOB.
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Abstract

In the presented generalizations of the four-year experience of the systematization of
chemical elements on the basis of the deductive method of distributing squares of even
numbers from both of numerical and geometric approaches, the General Theory of the
4-Level System of Chemical Elements develops. A general mathematical Law of their

distribution, embodied in three 4-Level Tables of chemical elements, is revealed.
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KBanpatHoe pacnpeesienne HATYPaJbHbIX YK Ce
B ony0nukoBaHHOM paHee cooOtieHnu [1] ObLUTH BBISBICHBI YPABHEHUS,
Ns = (2n)? 1)
Ns = 4% (2n - 1), (2)

rae Ns HatypanbHbI HOMEp KBajapatuka B KBajpaTax 4€THBIX uncen 2N npu N = 1;

2:3: 4.

IIpeoOpaszoBanue 4n? = 4%(2n — 1) ObLIO NMPOBENEHO IS «COXPAHEHHs HUCTOPUM»
npenpiaynux KsagparoB B mocnenyromux KBagparax, mpuuém, B onHOOOpasuu u

CKBO3HOW HyMepaIiu KBaapaTHUKOB B 4eThIpEX KBaaparax npu n = 1; 2; 3; 4.

4 KBajspaTta MOKHO TIPEJACTABUTh «BOJIHOW» U3 MOJOBUH KBajpaToB:
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Puc. 1. «Bonna» u3 nosnoBuH 4-x KBagpartos.

C kaxnabsiM KBagpaTomM M3MEHSIOTCS W MEPUOJ, U AMIUIMTYJIHBIA pa3Max «BOJHBI».
W3mensitorcs no apuMeTUYECKON MPOTrpeccud € MPOrpPeCCHOHHOM pa3HMIe B 2
eauHuibl. [IOCKOJIBKY HE BBINONHAETCA IJIABHBIM MPU3HAK  MEPUOJUYHOCTH —
IOCTOSIHCTBO INEPUOAA, TO IOJIYYEHHYK 3aKOHOMEPHOCTb B «BOJIHE» OyIeT He
NpaBUJIIbHO Ha3bIBaTh MEpUOAUYECKOl. COOTBETCTBEHHO U PACIPEACICHUE YHCEN Ha

puc. 1 Henp3s HA3BIBATH NMCPHUOANYICCKUM.

JluaxHoe pacnpe/ejieHue HATYPaJIbHBIX YHCe]
B nocnenyromem coobienun [2] ObUH MOTYYCHBI YpaBHEHUS

Ng = 2(2n?) = 2[2X (2n -1)], (3)
riae Ng— HaTypanbHBIM HOMEp KBaapaTuka B MoHanax Juwanm nis n = 1; 2; 3; 4.

VYpasuenus (3) mis 4-x Jluan U3 psiioB map MOHAJ MOKHO M300pa3uTh «BOJIHOW» M3
MOHAJI:
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Puc. 2. «Bomna» u3 Mmonan 4-x Jluan,.

C xaxmoit Jlmagoil M3MEHSIOTCS W TEPUOJ, M aMIUIUTyAa «BOJHBI». M3MeHSIOTCS
IPOrPECCUOHHO, TO apU(pMETUUYECKONW MPOrpecCur: MEPHOIbl C MPOrPEecCUOHHOMN
pasHullel B § eIMHMII, a aMIUIMTYyJa C MPOTPECCHOHHOW pa3Hulled B | enuHwMIly.
[lockonbKy HE BBIMOJHSAETCS TJABHBIA MNpPU3HAK MEPUOJUYHOCTA — TMOCTOSHCTBO
Mepuoja, TO TOJYYEHHYIO 3aKOHOMEPHOCTh B «BOJHE» OYIET COBEpIICHHO HE
MpaBWIBHO Ha3bIBaTh Nepuoandeckoil. CiaeaoBaTtenbHO, U paCIpeeiCHHe Yncel B

4-x JInagax Heab3s Ha3bIBaTh MEPUOIUUECCKUM.

Pacnpenesnenune HaTypaJbHbIX YHCEJ M0 Pa30HEHUSIM IMOBEPXHOCTEMH

KOHIEHTpUYeCKux cep

TpéxMepHOe MpoCcTpaHCTBO Haero Mupa oJTHOPOJIHO, U30TPOITHO U €IMHO BO BCEX

YTOJIKaX TEIECKOMMMUYECKON U MUKPOCKOTTUYECKOH gocsaraeMoctu. Cdepsl B peaTbHOM



TPEXMEPHOM MPOCTPAHCTBE OMPEIECIAIOTCS TONbKO paauycamu. JIroOble apyrue ux
Ir€OMETPUUYECKUE XapaKTEPUCTUKH  ONpENeNsoTcs uX paauycamu. Hanpumep,
IUJIOLIAAN MOBEPXHOCTEN c(pep MpOomopLHOHATIBHBI KBajipaTaM paanycoB. OTHOIIEHUE
MOBEPXHOCTEN KOHUEHTPUUECKUX CPep paBHO KBaJApaTy OTHOUIEHUS UX PaJUyCOB U3
OJIHOTO LIEHTPA.

[IpencraBisger uHTEpeC paclpeaesieHne pa30ueHus: MOBEPXHOCTEH KOHIEHTPUUECKUX

cdep «B eAMHUIIAX» HEKOTOPOU ITATOHHOM (CTaHIapTHOM) chephl.

PaccmoTrpum Geckoneunoe TpéxmepHoe [IpocTpaHcTBO. ¥ Takoro mpocTpaHcTBa HET
ONpeeNEHHOr0 1IEHTPa, IOCKOJIbKY € J000H TOYkM OHO OeckoHeuHO. Bo3zbpMéM
moOyto Touky [IpoctpanctBa. C 310 TOukM chopMHUpyeM HEKOTOPYIO cepy paaunyca

R ¢ moBepxHOCTHIO:

S = 4nR? 4
[Tepenumiem (14) B TOXI€CTBEHHOM (hopMme:
S = 2(2nR?), )

KOTOpasi OTpaXkaeT JUIIb TO 0OCTOATENbCTBO, UTO c(pepa cocTaBlieHa U3 JABYX PAaBHBIX
nosycep, pasaenéHHBIX AKBATOPHUAIBHON OKPYXKHOCTBIO. 3adukcupyem (daxr
CYIIECTBOBAHMUSI HEKOTOPOW ATalOHHON (cTaHmapTHOW) monychepbl pamuyca Rt

HOPMHUPOBKOU €€ Ha €UHULLY:

2n Ry2=1 (6)

Pasmeprocts 1 MoxeT OBITh MPOU3BOIBHOW, MYyCTh, OymeT Qemrtomerp (pm) —

10 °merpa.

Torna Ret= 1AQ2m) dm (7)



Ha camoM niene pa3MepHOCTb 3/1eCh HE BaKHA, U Rs MOKeT ObITh OTHOCUTENBHBIM, T.€.

«0e3pazmepHbiMy». [IpuMem Bennunny Rst ATanoHHOM, cTaHIapTHOM.

4k MIPOU3BOJIBHOU TOYKH OECKOHEUHOTO IIPOCTPAHCTBA chopmupyem
KOHIICHTpHUUYECKHE c(hephl, MOCIEA0BATEIHLHO OKAUMIISIONINE TIPEAbIIYIINE, HAUUHAS C
nepBoi cdepbl, U cocrose u3 map noaychep. B 0OBIX ypaBHEHHSIX JEBYIO U
paByl YacTH MOXHO YMHOXXHUTh Ha JIFOOO€ YHCIIO, COXpaHsis paBeHCTBO. [lepByro

cdepy chopMHEpPYeM paguycoM B IPOU3BEACHAE HPPALHOHATBHOTO 4rcia V2 Ha Ry

V2 R = V2 [1N2n)] (8)

Bropyto cdepy, KoHIIEHTpUUECKH OKauMIIsIONIyIo nepByro chepy (18), chopmupyem

paguycoM B IIPOU3BEACHUE YIBOCHHOT'O UPPALIMOHAIBHOTO \2 Ha Rst:
2 (\2) R =2 (\2) [1A(2m)] (9)

Tpetpto cdepy, KOHIICHTPHUUECKH OKaWMIISIONTYyI0 BTOpYIO chepy (9), chopmupyem

PaZMycoM B MPOM3BEICHNE YTPOSHHOTO HPPAIHOHATbHOro V2 Ha Ry

3 (\V2) Re =3 (\2) [1A(Q2n)] (10)

YerépTryto chepy, KOHIICHTPHYSCKH OKaUMIISIOIIYyI0 TpeThio cdepy (10),

chopMupyeM paauycoM B IMPOU3BEACHUE YYECTBEPEHHOTO HPPAMOHATBLHOTO V2 Ha

Rst:
4 (V2) Re=4 (\2) [IN(2n)] (11)

Takum 00pazom, KOHIIEHTpUYECKUE cPephbl COCTOAT U3 map noirycdep paauycos (8) —

(11). CooTHomienwue (5) Ist MOTYyISHHBIX C(hep MOXKHO MEPENHUCaTh KakK:



Sn=2[2n (V2 nRs)?], (12)

rae N =1, 2, 3, 4. KoneuHo, N MoxkeT ObITh O0JbIlE 4, HO 3/1ECh OTPAHUYUMCS HA HTOM

yucie HaTypaibHoro psaga (n=1, 2, 3,4, ..., ).
Bunno, 4To paguycsl 4eThIpEX KOHLIEHTPUYECKUX cdep (22) cOCTaBISAIOT Pl YUCEI:
V2; 22; 312; 42, (13)

KpaTHbIX  CcTaHmapTHoMy paauycy Rs.  IloBepxHocTH  cdep  COCTaBISIOT
COOTBETCTBEHHO: 4; 16; 36; 64 paBHBIX MOBEPXHOCTEH CTaHIAPTHOMU TMOIycPepsl, T.€.
cTaHaapTHas cdepa pas3felieHa Ha JABE MNOJTycepbl, U YEThIpe KOHIEHTPUYECKHE
chephbl pa3aenaeHbl COOTBETCTBEHHO Ha: 4, 16, 36, 64 cTanaapTHBIX nosycdep.

[Tonyuunocs KBagpaTHoe pacnpenenenne HATYPaJbHBIX YHces (CTp.2).

Kaxnapiii wien pspa gucen: 4; 16; 36; 64 MOXHO pa30ouTh Ha 2 paBHBIC YacTH B
nocienoBarenbHocTu: 2(2; 8; 18; 32). IlocnegoBaTrenbHOCTh 3TUX PABHBIX YacTeH
IpeACTaBIseT TMOCIeI0BaTeIbHOCTh caBoeHHOocTe — [Jwman. Kaxmas [uana,
OYEBHUIHO, COCTOUT W3 JIBYX MOHAJ IocieaoBaTenbHocTu: 2; 8; 18; 32.

[Tonyuunock Jluaanoe pacnpeneaeHue HATYpaJbHBIX ynces (cTp. 3).

HenpepbiBHOE U CIUIOMIHOE TPEXMEPHOE MPOCTPAHCTBO HE 3aIOIHSAETCS MOJHOCTHIO
mapaM CKOJb YTOJHO MallbIX O00BEMOB. MeEXIy IUIOTHO MPHIETAIONIUMU IapamMu
BCETJa MMEETCS «IyCTOe» MpOCTpaHCTBO. [loaToMy suisi OOIIHOCTH paccMOTpUM
pazOueHrne TMOBEPXHOCTEH KOHIEHTpHUECKUX KyOoB. I[lmoTHO mpuierarommmucs
OJIMHAKOBBIMU KyO0amMu TPOM3BOJNIBHBIX pEOEp 3amoiHsAeTCs BCE TPEXMEpPHOE

MPOCTPAHCTBO O€3 MPOMEKYTKOB MEKY HUMHU.



PacnpenesieHne HATYpPAJIbHBIX YHCE]I 10 Pa30MeHUAM MMOBEPXHOCTEH

KOHIEHTPUYECKHUX Ky00OB

BospMém mob6yro Touky I[IpoctpanctBa. C 310t ToOuku chopMUPYyEM HEKOTOPYIO

MOBEPXHOCTh Kyba pebpom L ¢ miomanpto S:

S=6L? (14)
[Tepenumiem (14) B ToxecTBEHHOM hopMme:
S=2(3L?), (15)

YTBEPXKJAOMIEH O TOM, 4YTO IIOBEPXHOCTh Ky0a COCTOMT W3 JIBYX pPaBHBIX
MOBEPXHOCTEH IMOIYKYOOB, pa3/iel€HHBIX KBaJIpaTOM Ha MOJypEOpax MPOHM3BOIBHBIX
YEeTHIPEX 3aMKHYTBIX KBaJPATHBIX «CTCHOK». 3aduKcuUpyeM (HaKT CYIICCTBOBAHUS
ATAJIOHHOW WJIM CTaHJIApPTHOM MOBEPXHOCTH TMOIYKyOa ¢ peopoM Lst HOpMUpOBKOH €&

Ha eJIUHUILY:

3L42=1 (16)

Pasmeprnocte 1 MokeT ObITh mnpou3BosibHOW. IlycTh, Oyaer demromerp (dhm) —

10"°merpa.

Ha camom nene pa3smepHOCT, HE BakKHa, U MOXET OBITb OTHOCHUTEIBHOM, T.€.

«0e3pa3zMepHOn».
Torza Lst = 1/73 (17)
DTO HEKOTOPBIN CTaHAAPTHBIA KyO, Kak Obl, ¢IWHUIIA H3MEpPCHHsI, 0003HaueHHAs L,

Bo3pmEM 1100y10 TOUKY MTPOCTPAHCTBA U OT 3TON TOYKH CHOPMHUPYEM PSIT BIOKEHHBIX

KyOOB (KyOnueckue «mMaTpémkn»). [lepBriit ky0 chopmupyemM CTOpOHOI B

Ly = V2 Lg = V2/3. (18)



Bropoii ky0, KOHIEHTpUYeCcKH OKaimusitouii nepBeii kyo (18), chopmupyem

yABOeHHOU Lj:
Lo = 2L = 2V2 Ly =2 \2/\3 (19)

Tperuii ky0, KOHILIEHTpUYECKHM OKaumisomuid BTopod Kyo (19), chopmupyem

yTpoeHHOM Li:
Ls=3L; =3V2 Ly =3 V23 (20)

YerBEpThiii KyO, KOHILIEHTpUYECKH oKamusttomuii tpetuit kyo (20), chopmupyem

yueTBepEHHON Li:
Ls=3 L1 =42 Lg=4\2/\3 (21)

Takum 06p330M, MMOBCPXHOCTH  KOHIOCHTPHUYCCKHX K}/6OB CoCToAT U3 IIap

noBepxHocteit (18) — (21).
CootHomenue (15) ayist mosrydeHHBIX KyOOB MOYKHO TepernucaTh Kak:

Sn=2[3(N2 n Lg)?, (22)
rnie h = 1, 2, 3, 4. KoneuHo, N MoxeT ObITh OOJbIIE 4, HO OTPAHUYUMCS HA ITOM

yucie HaTypalbHoro psaga (n=1, 2, 3,4, ..., ).
Bunno, uto pé6pa 4eThIpEéX KOHIIEHTPHUUECKUX KyOOB COCTABIISIIOT PSiT YMCE:
V25 22; 32; 442, (23)

KpaTHBIX 3TaTOHHOMY peOpy Lst. [loBepxHOCTH KyOOB COCTaBISAIOT COOTBETCTBEHHO: 4;
16; 36; 64 paBHBIX [OBEPXHOCTEH CTaHAAPTHOrO TMOAykyOa. IloBepXHOCTh
CTaHJApTHOro Ky0Oa paslieieHa Ha JIBE paBHbIE MOBEPXHOCTHU, COOTBETCTBEHHO,
MOBEPXHOCTH KOHIEHTpUueckux 1 — 4 kyOoB paszmenensl Ha: 4, 16, 36, 64

MMOBEPXHOCTEHN CTAaHJAPTHOTO MOITYyKyOa.



[Honyunnocs KBagpaTHoe pacnpeesieHne HATYPAJbHBIX Uynces (CTp.2).

Kaxnplii unen psiaa uetHsix yucen: 4; 16; 36; 64 moxxHO pa3oUTh HA 2 paBHBIC YacTH B
nocienoBatenbHocTU: 2(2; 8; 18; 32). IlocnemoBatenbHOCTh 3TUX PaBHBIX YacTel
MPEJCTABISAIOT TOCIEA0BATENBHOCTh CcABOCHHOCTEM — [wuman. Kaxpmas [uana,

OYEBHUJIHO, COCTOUT U3 JIByX MOHAJ MOCJIEA0BATENbHOCTH: 2; 8; 18; 32;

[Tonyunnock Jlnaanoe pacnpeneaeHue HATYPaJbHBIX ynces (cTp.3).

Takum oOpa3om, [1Ba HE3aBUCHUMBIX T'€OMETPHUYECKMX MOAXOJa K pacIlpeiesieHUIO
pa3OueHus TOBEPXHOCTEH KOHLEHTPUYECKUX (GUTYp C TIOJHOM W YacTHYHOMN
CUMMETpHUEH, MNpHUBENU K 4YUCIOBbIM KBagpaTtHomy W J(MagHOMY pacnpenesieHHsM

HATypAJIbHBIX YHCEI.

CJIGIIOBE[TGJIBHO, ABC YHCJIOBBIC 3dKOHOMCPHOCTU pACIIPCACIICHUA HATYPAJIbHBIX YUCCII
MOXHO IIPHUHATH KdK YHUBCPCAJIbHBIC MATCMATHUYCCKHUC 3aKOHBI pacnpcaciCHus. B
CUITy YHHUBCPCAJIBHOCTH, OHU OOJIKHBI OBITH CIIPAaBCAJIMBLI 110 OTHOIICHHUIO K JTIOOBIM

MHOKECTBaM 00BbEKTOB BO BcelleHHOM.

Paccmotpum 3akon KBagpaTHoro pacnpenenenuss U 3akoH JMagHoOro pacrnpeneneHus

HaTypaJIbHBIX YHUCCJI 110 OTACIBbHOCTH K MHOKCCTBY XUMHUYCCKUX 3JICMCHTOB.

KBanpaTHoe pacnpeaesieHue XUuMH4eCKUX 3JI€eMEHTOB

K wnomepam B kBampaTmkax Ha puc.l mp00aBUM COOTBETCTBYIOIIHME CHMBOJIBI
XUMUYECKUX DJEMEHTOB. JnemMeHToB ¢ Homepamu 119 u 120 moka nHer. Ho mo
YUCJIOBOW JIOTHKE, OTPAXXKEHHOM HA puC. | 1 pUC. 2, OHU JOJKHBI OTHOCUTHCS K TOMY
YK€ THUITY 3JIEMEHTOB, YTO U 3JIEMEHThI ¢ HOMepamu 3 U 4. Bce XumMuueckne 371€MEHTHI

OTHOCAT K d4eThlpéM Ttumam: S, p, d, f.  Sdeliku ¢ ITUMH THIAMH XHUMHYECKUX



AJIEMEHTOB B pacnpocTtpan€HHbIX [lepuoguueckux Tabiuiiax XUMUUECKUX JIEMEHTOB
Yalle BCETO OTIBEYMBAIOT COOTBETCTBEHHO KPACHBIM, OPAHKEBBIM, CUHUM, 3E€JIEHBIM

[IBETAMH.

Puc.3. «Bonna» u3 4-KBaapaTHoro pacupeaeneHuss XUMUYECKUX 3JIEMEHTOB.

[Tonyunnach «BOJIHa» C MPOTPECCUOHHO HAPACTAIOMIMMU MEPUOJAMH U aMIUIUTYJAMH.
C xaxnapim KBagpaTom nepuoa v pa3mMax aMIUIMTY/Ibl HapacTaeT Ha 2 KBaJpaTHKa, T.€.
pa3Hula apudMeTHUecKoi MPOTrpeccruy MO MepuojaM U aMIUTUTYyJlaM COCTaBIseT 2
eauHubl. [leprnoInYHOCTh 0 HAYYHOMY ONPEACIICHUIO MOAPa3yMEBAET MOCTOSHCTBO
nepuona. ITockonapKy B «BOIHE» MOJIOBUH 4-X KBapaToB XUMUYECKHX 3JIEMEHTOB 3TO
HE BBIMNOJHAETCS, O TAKOM «BOJHOBOM)» PACHPEACIICHUN HEJb3sl TOBOPUTH (IIUCATh)

KaK O MEePUOIMYECKOM pacipeieTICHUN.

BunHO, dYTO  BBIABICHHBIC  BOJHOOOpA3HBIC  YHCIOBBIE  pacHpeicicHUs M
COOTBETCTBYIOIIME WM PACHPEICIICHUS XUMHUYECKUX SJIEMEHTOB HE IMOIMAAAIOT MOJ
HAYy4YHOE TIOHSATHE TMEPUOJUYECKUMX. B pealpHOCTH 3TO — MHOIOYpPOBHEBHIE,
KOHKPETHO, 4-ypOBHEBBIC  pACIHPEICICHUS  HOMEPOB M COOTBETCTBYIOIIMX WM

XHUMHYCCKHUX JJICMCHTOB.



4-YpoBHeBass MonymeHnTanbHasa OkraBHas Ta0danna XuMu4ecKnx 3J1eMeHTOB

B coobOmennn [1] Obiia momyueHa 4-YpoBHeBas MonymeHTanbHas OKraBHas

Ta6J'II/II_Ia XUMHNYCCKHUX DJIEMCHTOB.

HaBepxy or1oil Tabmuupsl nomenieHa pamka M3 4-X KOHLEHTPUYECKUX CIOEB C
HOMEpaMHU TPYII B TPSMOYTOJIbHBIX sueiikax S-, p-, d-, f-paciseTok, B TOuHOCTH
COOTBETCTBYIOIIMX I[BETaM MPSIMOYTOJBHBIX SY€EK B 3aMKHYTHIX KOHLEHTPUYECKUX
CJOSIX 3TUX 3yeMeHTOB. ['pynn 32, HO cTOJOLOB BCero 8, Kak B KOPOTKONEPUOIHOU
oktaBHOM Tabnuie xumuueckux 3nemeHTOB. B Ilepuogmueckoii Ta6muie IUPAC

TOJIbKO 18 rpyIir, HO CTONBKO K€ CTOJIOLIOB.

Howmepa rpynm B IIBETHBIX siY€HKaX YETHIPEX CIOEB B TOUHOCTH (TIO LIBETY) YKa3bIBAIOT

Ha FOMOJIOTMYECKHE IPYMIIbI 3JIEMEHTOB-aHAJIOr0B 10 BceM cTosOnaM TaOauipl.
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Puc. 4. 4-YposueBas MonymentanpHas OktaBHast TaOnuia XuMUIeCKIX SJIEMEHTOB.



CneBa cOoky yka3zanbl Homepa YpoBHeil. Ux Tonbko 4. Kaxaplii YpoBeHb COCTOUT U3
IBYX MONyypoBHeW, kotopsle B Ilepuoguueckoit Tabnuue IUPAC npeacraBistorcs
[lepuonamu. Bce sneMeHTHl pacnonaraioTcss B onHOM Tabiuie 0e3 BHYTPEHHUX
nycThix sueek, Torga kak B Tabmune IUPAC 36 mycThix siueek B BEpXHEW 4YacTu
OCHOBHOM TaONMIIbl, a JAHTAHOMJIBI U AKTUHOUJbl BHIHECEHBI B OTJEIBHYIO TaOJUILy.
Oto He npocto Hemoctatku Tabmuubl I[UPAC, 310 — ocHOBaTenbHbIE HapyLICHUS
MPUHIMIA HENPEepbIBHOCTH B  TOCJEA0BATENBHOCTH XUMHUYECKUX JJIEMEHTOB,
3anoxkenHoro  JI.MI. MeHnneneeBbIM B KayecTBE OJHOTO K3 OCHOBOIIOJIArarolIuX

MMPUHOUIIOB CI/ICTeMaTI/IBaHHI/I XUMHNYCCKUX JJICMCHTOB.

JuanHoe pacnpeejieHue XUMHYECKHX 3J1eMEHTOB

K nHomepam B kBagpaTukax Ha puc. 2 A00aBUM CHMBOJIBI XUMHUYECKUX AJIEMEHTOB,
KOTOpBIX Ha cerogHs 1 — 118 HoMepoB. DnemenToB ¢ HoMepamu 119 u 120 noka He
OoOHapy’>keHO W He CHHTEe3upoBaHO. Ho mo 4HCIIOBOI JOTMKE puUC. 2 OHHM JOJKHBI

OTHOCUTBHCA K TOMY KC THUITY 3JICMCHTOB, YTO H 3JICMCHTBI 3ud.
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Puc.5. PazaBunyThie U coeqMHEHHBIE TOOBUHBI [{nan.



Ha mumpuny mucra He ymectwioch. [loatomy ¢ HOMepoB 45 u 53 mepeHeceHO H
nponomkeHo BHU3Y. llomyuwmnace «BOJIHA» € IMPOrPECCHOHHO HAPACTAIOLUMMU
nepuoaamu u amrmrtynamu. C kaxaou Jnamol mepuon HapacTaeT Ha 8 €QUHUL, a
aMIUIUTYJa — Ha OJHY €IMHHUIlY, T.€. pa3HUIA apu(PMeTHUecCKOW MPOrpeccHH Mo
[IEpUoAaM COCTABIISIET 8 €AMHUL, a N0 aMIuTyae — | egununy. BBuay orcyrcTBHs
[JIABHOTO IIPU3HAKa IEPUOJUYHOCTH IO HAYYHOMY OIPENEIICHUI0 — IOCTOSHCTBA
apryMeHTa-Iepuoaa, TaKkoe paclpeaeeHue XUMUYECKUX DJIEMEHTOB HEJlb3sl Ha3bIBaTh

(mucaTh) NEPUOANIECKUM.

N B sTOM CiIydac UMCCM JICJI0 HC C MCPUOIUYCCKHUMU PACIPCACICHUAMU YUCCII U
COOTBCTCTBYIOIINX XUMHUYCCKUX IJJICMCHTOB, 4@ ¢ MHOTOYPOBHCBBIMU, KOHKPCTHO, 4-

YPOBHCBBIMHU PACIIPCACIICHUAMHN HOMCPOB U XUMHNYCCKUX 3JICMCHTOB.

4-YpoBHeBasi lnagnas Tabiauuma XuMHUYeCKUX 3J1€MEHTOB

B coobmiennu [2] Obuia monydena 4-YpoBHeBas TaOnuiia XUMHYECKHX DJIEMEHTOB C

YpoBusamu-/Inagamu.

Hagepxy sToi1 TaGauIlsl moMemnieHsl TpU CUMMETPUYHBIE TTOJIOCHI ¢ HOMEPAMU TPYIIN B
syeikax S-, p-, d-, f-paciBeTok, B TOYHOCTH COOTBETCTBYIOIINE [IBETAM SYEEK B psiaax
aTux 3neMeHToB. ['pyrnm 32, Ho ctonbioB Bcero 14. V Ilepuogmdeckoit TaOmuiibi
IUPAC Tonbko 18 rpynm, a cton6moB 18. Homepa rpynn B HBETHBIX suelkax TpEX

II0JIOC B TOYHOCTH YKA3bIBAIOT HA 3JICMCHTBI-aHAJIOI'U 110 BCCM CTOJ'I6HaM Ta6J'IHHI)I.

B flueiikax ¢ cMMBOJIAMH XMMHYECKHX 3JIEMEHTOB M UX HOMEPAMH MPEAYCMOTPEHBI
CBOOOJHBIE MECTa CMpaBa OT CHUMBOJIOB D3JIEMEHTOB W WX HOMEpPOB, YTOOBI MpHU

HGO6XOI{I/IMOCTI/I MOXHO OBIIIO ITOMECTHTh B HHX AOINIOJTHUTCIIbHYIO I/IH(l)OpMa]_II/IIO,



HafpuMep: aTOMHBIE MAacChl, SJEKTPOHHYIO CTPYKTYpPY, YHCJIO MTPOTOHOB, YHUCIO

HEWUTPOHOB, ... .
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Puc. 6. 4-Yposuesas /uagnas Tabnuiia XUMUYECKUX DJIEMEHTOB.

CneBa cOoky ykazanel HoMepa YpoBHed ([uam). Ux Tompko 4. Kaxnapiii YpoBeHb
COCTOUT U3 JBYX KOH(MUTypallMOHHO OAMHAKOBBIX mojioBuH. OHu B [leproguyeckoit
Tabmune IUPAC mpencraBmstorcst Ilepuogamu. Bce snmeMeHTHI pacmofiararoTcsi B
onnoit Tabmuiie 6e3 BHYTPEHHHMX IMYCTBHIX siueek, Toraa kak B Tabmmme IUPAC 36
MyCTHIX STYEEK HABEPXY OCHOBHOMW TAOJMIIBI, a JAHTAHOWIBI U AKTUHOWIBI BEIHECEHBI B
OTHIEeNbHY0 Tabmuiy. D10 He Toibko Hemocrtatku Tabmuner IUPAC, s10 —

OCHOBATCJIbHBIC HAPYIICHUA IIPUHOUIIA HCIPEPLIBHOCTH B IOCICAOBATCIBHOCTH



XUMHUYECKUX DJIEMEHTOB, 3aJ0KEHHOTO JA.1. MenaeneeBbiIM B  KadeCTBE

OCHOBOITIOJIAraromiero IMpuHIIMIIA CI/ICTeMaTI/ISaHI/II/I XHUMHYCCKHUX DJIECMCHTOB.

OxraBHas 4-YpoBHeBasi {luagnas Tabdauuna XuMu4eCKHUX 3JIEMEHTOB

Hecmotps na 1O, uto IUPAC B 1989 1. «y3akoHWm» UIMHHONIEPUOAHYIO 18
rpynnosyto Tabnuiy XUMHYECKMX DJIEMEHTOB, MOJABIAIONIEE OOIBIIMHCTBO
00pa30BaHHbIX JTIOJIEH U CIEIUATNCTOB COXPAHSIOT BEPHOCTBY K KOPOTKOIEPHOHOI
oKTaBHOH Tabnuie XxuMuueckux dneMeHToB. OHA Ha caMoM Jiefle 6osee paloHaIbHa
M ynoOHa 118 00pa3oBATENHHOrO, HAYYHOTO M IMPAKTUYECKOTO MCIIONb30BaHUH. B
yueOHOH, HAyuyHOH M HAay4HO-TEXHMYECKOW JMTepaTrype JaBHO YTBEPAMINCH MU
ykopeHuich Takue TepmuHsl kak: coenunenus A'BY, A'B!Y, ... cucremm A" —
BY, A - B"Y, , KOTOpble HMEIOT CMBICI TOJBKO NpPH HOMEpPAaX TIPyNH B

KOpOTKOHGpPIOZIHOﬁ OKTaBHOM Ta6JII/ILIC XUMHNUYCCKHUX DJICMCHTOB.

[lepecTaHoBKaMU SYEEK XUMHUYECKUX AJIIEMEHTOB 0€3 HapyIIeHHUs WX HENpPEepbIBHOMN
MOCIIEIOBATEIBHOCTH MOKHO MONY4YuTh 4-YpoBHeByto Jnannyto OxtaBHyto Tabmuiry

XUMHUYCCKHNX 3JICMCHTOB.

Hapepxy stoii Tabmumpl momenieHa OKTaBHas S-psjiHasl cXeMa IOCJIeI0BaTeIIbHOCTH
HOMEPOB TPYIII B suYciKax pacIBETOK S-, P-, d-, f-OJIOKOB XMMHUUYECKHX DJIIEMECHTOB.
OTH HOMEpa OTHOCATCA TOJBKO K COOTBETCTBYIOIIUM IIBETaM SYEEK XHUMHYECKUX
3JIEMEHTOB, HAINpUMEp, K rpynmne 1 u 2 OTHOCSTCS TOJBKO XUMHUYECKHE DJIEMEHTHI B
KpAaCHBIX fY€WKax CBEpXy JOHH3Y, a K rpynnam 19 - 32 uMMET OTHOLIEHHE IO
BEPTUKAJIAM TOJIBKO COOTBETCTBYIOIIUE JIJAHTAHOUABI U aKTUHOUIBL. [[prMeyatensHo u

TO, 4TO TOATrpymnmbl Menu n [{uHka oKa3aimuch B TEX JK€ CTOJOIAX, YTO M DJICMCHTHI



rpynn Jlutus u bepuins kak B KOPOTKONEPHOAHOM OkTaBHOM Taliuiie XuMu4ecKux

DJICMCHTOB. ypOBHI/I-ILI/IaI[BI OTACJICHBI IISIThIO ITUPOKHUMUA TEMHBLIMU JTUHUSIMU.
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Puc. 7. 4-YposueBas Jluagnas OxraBHas TaOnuia XUuMUYECKUX 3JIEMEHTOB.




BuaHO, 4TO 1OBOJIBHO MHOTO MYCTHIX fiu€eK. HO Bce OHM BHELIHHWE MO OTHOLIEHUIO K
SYeKaM XUMUYECKUX 3JIEMEHTOB B psiax, Ky/la OHU NPUMBIKaOT. OHU HE HApYIIAKOT
IIPUHLUIIA  HEOPEPBIBHOCTH, 3aiiokeHHoro J[.M. MeHnneneeBbiM B OCHOBY
CUCTEMATU3ALMU XHUMHUYECKUX DJIIEMEHTOB. B KOPOTKONEPUOAHOW K€ OKTABHOMU
Tabmune u B 18-tu rpynmnosoii I[lepuoanyeckoit Tabmune IUPAC mycthie stueiiku
BHYTPEHHUE B PsAax sYEEK XMMHUYECKUX BJIEMEHTOB, U OHA OCHOBATEIBHO HAPYILIAIOT

IMPUHIUIT HETIPCPBIBHOCTU B 3JICMCHTHBIX ITOCJIICAOBATCIbHOCTAX.

06006menne Teopuu 4-ypoBHeBoi CucTeMbl XUMHUYECKHUX IJIEMEHTOB

Marematnueckuidi  3akoH i 4-YpPOBHEBOIO KBanparnoro pacnpenenenus

HATYpaJIbHBIX YHCEI BBIPAKAETCS COOTHOIICHHEM (2):
Ns=4[X(2n-1)], rmen=1;2;3;4.

Marematudeckuit 3akoH aiisi 4-YpoBHeBoro /luagHoro pacrpeiesieHus HaTypadbHBIX

Yyucell BBIPAXKAECTCSl COOTHOIIEHUEM (3):
Ng=2[2X (2n-1)], tmen=1;2;3;4.

[IpaBble yacTh ABYX COOTHOILICHUN KOJUYECTBEHHO TOXKJIECTBEHHBI. BhIpaxeHue mis
Ns ¥ B YHCICHHOM BBIPAXXCHHH, U B T€OMETPUUYECKOM INPEACTABICHUU MOMKET
MEepeBOAUTLCS B BbIpakeHue U npeacraBieHue s  Ng. Iloatomy Teoputo
4-YpoBHeBoro KBaapaTHOro pacmpenesieHusi XUMHUYECKUX 3JIeMEHTOB U Teopuio 4-
YpoBHeBoro JluaaHoro pacrpeesieHus: XMMUYECKUX 3JIEMEHTOB MOXXHO OOBEIMHUTH

B o/iHy O0my1o Teopuio 4-YpoBHeBOro pacnpeaejeHiusi XMMUYeCKHUX 3J1€MEHTOB.

Takum o0pazom, 2 3akoHa u 4 Teopuu (2 4YMCIOBbIE U 2 TeoMeTpUYecKkue) 4-
YPOBHEBOr0 paclpeielIcHHs] XUMHUYSCKUX 3JIEMEHTOB CBOIATCS K onaHor OOmiei
Teopun 4-YpOBHEBOro pacnpeieieHHus] XUMUYECKHX 3JIEMEHTOB Ha OCHOBE OJIHOTO

O6IHCFO MaTeMaTHYeCKOro 3aKkoHa AJIA 3JICMCHTHBIX HOMCPOB N:



N =4[ (2n - 1],

rmie N = 1; 2; 3; 4 — YpoBHM CKBO3HOW HATypaJbHOH TOCIICIOBATEIHHOCTH

XUMHYCCKHUX JJICMCHTOB.

Tpu rpadguueckux BomiomieHUs B BUAE TPEX 4-YpoBHEBbIX 32-rpynmnoBbix Tabiuil

XUMHUYECKHUX JIEMEHTOB Ha puc.4, 6 U 7 coxpaHstoTcs. BMecTe OHM BBITISAIAT:

4-YposHeBaa MoHymeHTanbHaa

4-YposHeBana [lnagHaa OKkTaBHasa
OkTaBHaa Tabauua XMMUYECKUX 3/1eMEeHTOB

Tabnunua XMMUUYECKUX 31EMEHTOB
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Puc. 8. 4-YpoBHeBsie MonymeHTanbpHast OktaBHas, Juagnas u [{uagnas OxraBHas

Ta6J'II/II_II>I XUMHNYCCKHUX JJICMCHTOB.

[Ipu ompmHakoBOM MacmiTabe Hamboiee KOMIIAKTHA cpeaHsis 4-ypoBHeBas JluamHas
Tabnmuna (14x14) xumuyeckux snmemeHtoB. Ho kpaiinue 4-YpoBHeBbie TaOmuirbi

(8%20) — OkraBHbIC.



3aKJIrYeHus

1. 3 xBagpata YETHBIX YMCEN BBITEKAIOT JBa CaMOCTOSTENBHBIX CIOC00a
pactipeneneHus uucen — Kpaapatueii u Quagueiii. B KBagpatHom crnocoGe
pacnpeneneHus 4yucaa-HoOMepa HaTypajabHOU [IOCJIEI0OBATEIILHOCTH
pasMeIalTCs B EAMHUYHBIX KBaJpaTHUKaXx, IIOJTHOCTBIO  3aIIOJIHSIOIINX
KBagpaTel 4YETHBIX 4YHCEN KOHUEHTPUYECKUMHU 3aMKHYTBIMH ClOSAMHU. B
JnanHom crocobe pacnpeneneHus 4yucaa-HOMepa HaTypajabHOU
IIOCJIEOBATEIILHOCTHA PAa3MEILAIOTCs €IMHUYHBIMU KBAaJApAaTUKaMHU B MOHAaJIaxX

Jnan nMHENHBIMU PAIAMU-CIOSIMHU.

2. lllapel xapakTepu3yrOTCSi BCECTOPOHHEH IIApOBOM CHUMMETpHUEH, HO OHHM HE
MOJIHOCTBIO 3aMOJIHAIOT TpEXMEpHOe MpocTpaHcTBO. KyObl, XxapakTepu3yroTcs
OTpaHUYECHHOW CHUMMETpUEH, B YACTHOCTH IO KOOPAMHATHBIM OCAM TPEX
U3MEpEeHUH, HO  TOJHBIM  3alOJHEHUEM  MpOCTpaHcTBa.  PazOueHus
MOBEPXHOCTEH KOHIIEHTpUUeCKUX cdep U KyOOB TMPUBOAST K TEM IKe
KBagpatHomy u JlnagHoMy 3aKOHOMEPHOCTSIM PacCIpeAesIeHUsI YUCeI-HOMEPOB
HATypaJIbHOW TOCIEAOBATENBHOCTH. OTH (AKThl TMO3BOJSIOT TEPEBECTH
3akoHOMepHOCcTH KBanpatHoro m J[uamHoOro pacrpeneneHusi Yucel-HOMEPOB B

paspsia yHUBEpCATbHBIX 3aKOHOB MAaTEMAaTHYECKOTO paclpeeecHus.

3. Tlpunoxenue 3tux 3akoHOB K CHUCTEME XUMUYECKUX DJIEMEHTOB MPUBOJIUT K 4-
YposHueBoit (S, p, d, f) — xoHIIEHTpUYeCKH-cIONCTOW | K 4-YpOBHEBBIM (S, P,

d, f) — nuuelHO-coucThIM TabmuIaM XUMHUYECKUX 3JIEMECHTOB.

4, 2 3akoHa u 4 Tteopuu (2 UYHCIOBBIE W 2 TeoMeTpudeckue) 4-YpoBHEBOTO
pacmpeneneHus XUMUIECKUX AJIEeMEHTOB oOnweaunstorcsa B O6mryto Teoputo 4-
YpoBHeBol CHCTEMBI XUMHYECKHX DJIEMEHTOB, OCHOBBIBAIOIICIHCA Ha OJHOM

MAaTEMaTHYECKOM 3aKOHE pachpenesieHus nepBbiX 120 HaTypallbHBIX YHCEN Ha



4-x mocnenoBareiabHBIX YpoBHsX. B OOmeit Teopuu 4-YposHeBoil Cuctemsl
XUMUYECKUX JJIEMEHTOB ATOT OCHOBONOJIATAIOIMIMN MAaTEeMaTUYECKUN 3aKOH
pacnpeneneHus: BoIwiomaercss B Tpéx 32-rpynnoBbix Tabmunax XMMHYECKHX
aneMeHToB: |. MonymentanbHoi OktaBHOM; 2. Jumaguou; 3. [duanmHoii

OKTaBHOIA.

B wmwuposoii mayuHoii nmTeparype He OOHApYXKE€HO TPYIOB JAPYTHX aABTOPOB IO
CucremaTuszanum XHMHYECKUX DJIEMEHTOB HAa OCHOBE KBaJpaTOB YETHBIX YHCEI,
KOHIEHTpHUECKUX cdep u KyooB. [IoaToMy cChUIOK Ha TPYZAbl APYTUX aBTOPOB HET, U
B CIIUCKE JIUTEPATYpPbl IPUBOJATCS TOJIBKO paHee OMyOIMKOBAHHBIE OCHOBHBIE TPY/IbI

aBTOPOB.
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