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Yucaoamornueckas CucreMaTn3anugd XUMHUYECKHX YJIEMEHTOB

Kum Cen I'yk, Mambetep3una ['ynbHapa Kenecona, Kum Jlmnapa

AHHOTALUA

[lepuonuueckuii 3akoH MeHnaeneeBa (GOPMYIHPYETCS TOJIBKO CJIOBECHO U
wuioctpupyercs  [lepuoamueckoit  TaOnuueit. Marematudeckod  (YUCTIOBOM)
dbopMyIbl, OXBaTHIBAIOIIEH BCE W3BECTHBIE XMMHUYECKHE DJIEMEHTHI, HEeT. B kHuUTE
npoOBOAUTCS neaykTuBHasg (CucremaTuszalusi XUMHUYECKHMX DJIEMEHTOB Ha OCHOBE
YUCJIOBOM JIOTMKU. B pesynpTaTe mnosy4arorcs npocTbie GopMmyiabl U (HopMbI

BOHHOIIICHI/Iﬁ BCETO MHOXECTBA XHMMHNUYCCKHUX IJICMCHTOB.

KiroueBble cjoBa: HGpI/IOJII/I‘{eCKI/Iﬁ 3aKOH, XUMHWYCCKUEC OJICMCHTHI, YETHBIC qucia,

HGpI/IO,III/I‘{eCKI/Iﬁ 3aKOH YETHOCTH.

Numerical Systematization of chemical elements
Kim S., Mambeterzina G., Mehtiev A.

Abstract

A Periodic Mendeleyev's Law is formulated only verbally and illustrated by the
Periodic Table. There is no mathematical (numerical) formula covering all known
chemical elements. The book carries out the deductive systematization of chemical
elements on the basis of numerical logic. As a result, simple formulas and forms of

the incarnations of the whole multitude of chemical elements are obtained.

Keywords: Periodic law, chemical elements, even numbers, periodic parity law.



«Bcé ecmv uucna u ux omnowenusa»

Hugazcop

IIpeaucaoBue

[ludparop He TOMBKO K TEKCTy, HO W K TecTy. TecTy Ha MaTeMaTUYHOCTh
okpyxarmiero Mwupa, BemecrBeHHoro Mwupa U3 XMMHYECKUX DJIEMEHTOB.
XUMUYECKHE DJIEMEHThl — YHUCIAa: HOMEpa XUMHYECKMX DJIEMEHTOB; YHUCIA
AJIEMEHTAPHBIX YaCTUIl U HYKJIOHOB B aTOMaX XUMHUYECKHX 3JIE€MEHTOB; KBAaHTOBbBIC
yucia ... . Bce BemectBa BO BcCeleHHOW W3 XHMUYECKHX JJIEMEHTOB: aTOMBI,
MOJICKYJIbI, HAHOYACTHUIIBI, Teja, Ta30MblUIeBbIe TYMAaHHOCTH, HEOECHbIe Tea,
CKOILJICHUS TaJlaKTHK, ... . Bc€ (Ha cerojHs) MHOXXECTBO XUMHYECKUX IJIEMEHTOB,
COCTaBJISIOIIMX HENPEPBhIBHBIN psig U3 118 HOMEpoB, TpaIULIMOHHO pacIpenesioT B
[Tepuognueckux Tabmumax. Mcxons m3 cBoux Ilepuogmveckmx Tabmum, 1. U.
Mennenee otkpbul Ilepuogudeckuit 3akoH. Ho 3tor dyHmameHTanbHBIN 3akoH
[Ipupoasl opopMieH TOIBKO TaOIUYHO, CHOPMYIMPOBAH TOJILKO CJIOBECHO, U HE
UMEET MaTeMaTH4ecKuX (OpMyJ, OXBATHIBAIOIIMX BCE H3BECTHBIE XUMHUYECKHE
anemMeHThl. Tabmuier 6e3  Qopmyn — uyuciaoBele ImHMGPel 03  KIHOYEH.
Marematudyeckue QGopMynbl — KIIOYM K  4YdCIoBbIM Immdpam. Wsmaraemoe
I[eJICHANPaBIIEHHO Ha BbIsBIIeHWE Kitoued k  muppam Ilepuoamaeckoro 3axoHa

Mennemneena.

Beenenune

B Oomee uem HBYXBCKOBOﬁ HCTOPHUU CI/ICTeMaTI/ISaL{I/II/I XHUMHWYCCKHUX OJICMCHTOB

HanOonpmmx ycmexoB B XIX Beke pocturiam  Opwraderny JkoH Alekcanip



Heronenac, repmanen [Ommyc Jlotap Meiiep u poccusaun [mvurtpuii MBaHOoBHY

MenneneeB. B nocnenneit npuwxkusHenHon Tadnuue Menneneesa 6bu10 |X rpymnm:

Mommnnan, nepansoudepponantan Talmua 1.4, Nengoneena
| aliepHo@ICCran CHCTEMA DACMEHTOR Mo TPYINaM M PAIanm
N (. M. Memnencen. Ocwoms xmanx. VIII wajawse, CNO., 1906 .)
I'pififis SAeMeNTon
Pam g 1 ik } § %1 Iv v NI Vit | VIZI
o MyoTondt I
|
S XopopulR | Hozmopel e £0a =) s = =
H
i, 008
2 Temm Ml | Empremmed Beop ¥roepan | Assr  |Keesmepsal  eeep
He Li Be B c N 3] F
4,9 7,02 -8 i2,0 32,6 a5 25,00 19,
3 Haou Hazpelt | Marued |Aceionod| Kpesnok | doofop CERa %nep
Ne Na Mg Al si P s cl
12,8 2%,08 24,38 27,;X 28,2 %1.0 32,086 38,55
3 ARTOHR Karw: | Banswm | CrommeR | wwTam  |Sswenmz| dpew |Maprexsu| ¥ezesc |KoSwsew| Haress
AX K Ca 8c Ti v cr Mn Fe Co Ni
3z 32, 18 40,1 $4,1 42,1 51,2 52,2 53,1 55,8 59 5%
5 Meas T Tanmel | DPapmassed | Mums qw Canew Spow
Cu Zn Ga Ge hE Se Bx
63,86 £5,4 8.8 T35 75 T2,2 TE2,95
@ Rpunzon | Pyfumsn | Crpouina| Sisspuh | DEprossR | HesfuR |Mazs:Gaen —= | pyreiis:| Pomif | Desmamed
Kz Rb SE b Zx N Mo Ru Rh 1 Bd
21,2 25,8 27,6 29,0 92,6 34,0 96,0 02,7 | 103,80 | o080
7 Cepetps | HAmad R Qnoms | Cypers | Teanyp Hex |
Ag cd In sn Sb Te L&
107,83 | 12,4 15,8 1r8,.0 120.2 127 127
g | Keemom | ez Sapym: JawTan thepaz SRl < . = _ ' =
Xe Cs Ba La Ce.
128 32,9 187,4 136,78 158, 2
2 j— — [— — — — p——
18 . 3 — MEzepli — Tazas | Safbspaid L = Gaack: | Mpsemise | Timaznna
Yk T2 W o= Ix | Pt
175 zes -1 331 153 ‘ 1H%, 2
12 |
1d o o Fanui 3577 Topu g = ¥pan
Ra Th u
225 232,53 238,85

Puc.1. Tlocnennsis npmwkusHeHHas [lepuognueckas Tabnuia

JI.11. Menneneena.



Kak Bunno Ha puc.l, y MenneneeBa Oblia HyJieBas TpymIa 3JIEMEHTOB, KOTOpas
coaepkana JI0BOJIOPOAHBIE SJIEMEHTHI: MOJ HOMEPOM, oueBHAHO, 0 — HproTOoHUNI
(@¢up), a mon Homepom 1 — Kopouuii. Bogoposa, mo-suguMomMmy, uMesn HOMep 2,
I'enuit — HOMep 3, ..., u T.A. JmuTpuil MiBaHOBUY MOYEMY-TO HE CTAaBUJI HOMEpa
AJIEMEHTaM, BUIAMMO, IIojaras JTO OYEBUAHBIM IO TOPSAKY PACHOJIOKEHHUS
sanemeHTOB B Ilepuonuueckoit Tabnuie: ciaeBa HampaBo B psAnax (MUcal U TOBOPHII
MMEHHO O psijlaX, a HEe O MEepUoJax) U CBEpXy BHU3 camMHuX psAaoB (mepuoaos). B

BOCBMOM (JIEBATOM OT HyJeBoi) rpymme Obuth Toabko Tpuaael: Fe, Co, Ni; Ru, Rh,
Pd; Os, Ir, Pt.

My3biKajabHasi OKTaBHAs TapMOHUs, BOILIOIMIEHHAs B «3akoHE OKTaB» HrulojeHzca B
ero CucreMaru3alil XHMHUYECKHX DJJIEMCHTOB, WMeEJa CTOJb 3aBOPaKHBAIOIICE
newcteue, uro 120 ner mocie oTkpbiTUs MeHeneeBbiM [lepuoandeckoro 3akoHa B
Mupe nonw3oBasiuch lleproauueckoit Tabmuneit xumuyeckux saeMeHToB u3 Y|
TOMOJIOTHYECKUX TPYIIT 3JICMEHTOB-aHAJIOTOB. B TOCTMEHIENeeBCKUH TepHo

BILIOTH 710 1989 1. Haubonee pacnpoctpanéHHo 6wu1a [leproauyeckas Tabnuia:

\I’IEPI/IOﬂ,VHECKA‘}I CUCTEMA XUMWYECKMX 3JIEMEHTOB A.M.MEHAENEEBA
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Puc. 2. Haubonee pactpoctpanénnas dhopma [leproamaeckoit TaGnuipl XUMUIECKUX

3eMeHToB 10 1989 1.
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I[lo cpaBHeHuro ¢ mocnegHed npuxu3HeHHOM Ilepuoanueckoit Tabnuuein
MeHnneneeBa HyJ€BOW TPYIIBI BMECTE C HYJEBBIM 3JeMEHTOM M KopoHumem Her,
nepBelii HoMep Yy Bogopona, 'enuii u nHepTHBIE Ta3bl U3 ObIBLIEH HYJIEBON TIPYIIIbI
nepeHecensl B rpynny Y, rne pasmeniensl u Tpuaasl 01aropogHbBIX METAIOB.
I'enuii momHsANACA HAa OOWUH psAX BBIIIE U CTOUT HOMEPOM 2 B OJHOM DpsAy C

Bogoponowm yepes 6 rpymi B kpalinel npaBoi riaBHo noarpymmne Y |11-oi rpynmsl.

Pasmemenne I'enust mag HeoHoM W ApyruMu WHEPTHBIMH ra3aMu OBLIO BITOJIHE
NOHATHO M ONpaBJaHO BO BpeMeHa MeHjaeneeBa, KOrja HE 3HAIM O CTPOCHUU
aTOMOB, U He ObLIO KBAaHTOBOM MexaHUKU. B camom nene, ras ['enuii 6ojee UHEPTEH,
YeM BCE JIpyrue aTOMapHbIE€ MHEPTHBIC Ta3bl U UMEET HAUMEHBIIYI0O AaTOMHYIO Maccy
cpenu  Hux. llooTomMy soruuHo ObUIO cTaBUTh ['enmuii Ha TIEpBOE MECTO
TUIO33/]AI0IIET0 AJIEMEHTa B TOMOJIOTUYECKOM TPYIIE aTOMapHO-Ta30BbIX MHEPTHBIX

SJIEMCHTOB-aHAJIOI'OB.

Ho, xorma OTKpbUIM CTpPOEHHME aTOMOB, U OBUIO YCTAHOBJIEHO, YTO B SBJICHUU
NEPUOJUYHOCTA CBOMCTB XMMUYECKHX JJIEMEHTOB JIEKUT KBAHTOBO-MEXaHWYECKas
OCHOBa dbopMHpOBaHUS JJIEKTPOHHBIX O00O0JOYEK, CTAHOBUTCS HEMOHSITHBIM
nosioxxenue I'enmust Ha puc.2. D10 B Tabmumax u3 Y1l rpynn. Ho, Takas ke kapTuHa
COXpaHseTCS W B COBpeMeHHBIX, mociie 1989 r., tumax Ilepuommueckux Tabmuir C

18-10 rpynmamu.
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Puc.3. Tlepuoanueckas Tabnuna XuMHYECKUX 3JIEMEHTOB C 18-10 rpymnmnaMu Tumna

Ta6muipl, pekomenayemoit IlUPAC ¢ 1989 r.

Vaxke ¢ Oersnoro B3risga Ha puc.2 U puc.3 oT4€TIMBO BUIHO, OyaTo ['enuii BeIpBaH
U3 €CTECTBEHHOTO IMOJIOKEHUs psiioM ¢ BooposoM U nepekuHyT Ha caMylo MpaBylo
u BepxHiowo noszuiio Hax Heonowm. Ilpu stom Ha obGoux puc. 2 u 3 BUAHO, YTO
kieTka ['enusi, Mo 1BETy Takas e, Kak y JIByX rpymm S-aneMeHToB. Kak S-aieMeHt
lenuii MoxkeT OBITh THMO33JAIOMIMM B Tpynmne pP-saeMeHToB? CocTaBUTENH ITHX
Tabnur, mo-BUAUMOMY, TAaKUM BOIPOCOM HE 3aJaBanuch. Ecim ke 3amaBalivch, TO
MPEANOWIN HEe BBIXOAUTH 32 paMKHU ciokuBmuxcs B XIX Beke Tpamunmii. A, Beab,
Tabnuiel Ha puc. 2 1 puc. 3 COCTaBISUIUCH B cepeauHe XX BeKa, KOrja CTPOCHHE
aTOMOB M (OPMHUPOBAHUE DIEKTPOHHBIX OOOJIOYEK HA KBAaHTOBO-MEXaHMUYECKOU

OCHOBE OBIJIH IIOBCEMECTHO IIPU3HAHBI U IIPUHATEI.

Mexny Tem, cymectByeT [lepmomndeckass Tabnwia XUMUYECKUX DJIEMEHTOB I10
Bepcun JKaHeTa ¢ 4eThIpbMS S-2JIEMEHTAMH B Hadasie (Ha caMOM BepXy, CIpaBa, HaJl
BCEMHU OCTAIBHBIMH S-3JIeMEHTaMH ) TaOauIlbl, KOTOPYHO OH pa3paboTan emeé B

koure 20-x rogoB XX Beka.



VeTeE Janet left-step periodic table [hide]

1s H He

25 Li Be

2p 3s B C N O F Ne Na Mg
dpds Al Si P S Cl Ar K Ca

3d 4p 55 ScTi V Cr Mn Fe Co Ni Cu Zn | Ga Ge | As Se Br Kr [Rb [SF
4d 5p 65 ¥ ZrNbMo Tc RuRhPdAgCd In Sn Sb Te | Xe [Cs Ba
4f 5d 6p 75 La Ce Pr Nd Pm Sm Eu Gd TbDyHo Er TmYb LuHf Ta W Re Os Ir Pt AuHg Tl Pb Bi Po At RAn [Fr(Ra

5f6d 7p8s Ac Th Pa U Np Pu Am Cm Bk Cf Es Fm Md No Lr Rf Db Sg Bh Hs Mt Ds Rg Cn Uut Fl Uup Lv Uus Uuo [Uue Ubn

f-block d-block p-block s-block
This form of periodic table is more congruent with the order in which electron shells are filled, as shown in the accompanying sequence in the
left margin (read from top to bottom, left to right). The placement of helium (a noble gas) above beryllium (an alkaline earth metal) ordinarily
attracts strong criticism from chemists.

Puc 4. HepI/IO}II/ILIGCKaSI Ta6J'II/IIIa XUMHUYCCKHUX 3JICMCHTOB I10 BCPCHUHU Kanera.

HpHMOYFOJIBHBIe 010K S-, P, d-, f-n1eMEHTOB KOMIIAKTHBI U HCTIPCPBIBHO
IMOCJICAOBATCIIbHBI CIIpaBa HAJICBO. PaCHBeTKa OJIOKOB HECKOJIBKO OTJIMYACTCS OT
IMPUBBIYHBLIX JJII HAC KPACHOT'O, KCITO-OPAHIKCBOI'O, CHHCTO U 3€JIEHOr0 LIBETOB. Ho
pacluBCTKa YCIIOBHA WM MOKCT OTJIMYATLBCA B 3daBUCHUMOCTU OT HpCI[l'IOLITCHI/Iﬁ )41

TpaJuX B Pa3HbIX CTPaHAX.

Nueptbii ['enmnit  BO3MIIABIAET  TPYNNy  XAMHUYECKM  OYE€Hb  AKTUBHBIX
IIEJIOYHO3EMENBHBIX ~ METAIOB. JTO Il TOJABJISIONIET0  OOJIBIIMHCTBA
o0pa30BaHHBIX (CO CpEAHUX WIKOJ, JHUIEEeB W THUMHA3UMH) IIOJICH COBEPIICHHO
HeMpUBBIYHO. HO ecnm MCXonuTh M3 CTPOSHUS SIEKTPOHHBIX 000J0YEK aTOMOB, TO

TAKOC PACIIOJIOKCHUC I'enus HAaY4HO OIIpaBAaHO.

I'enuit sBnsieTcs S-DJICMEHTOM, KakK IICIIOYHO3CMEJIbHBIC METaAJlJIbl, TOTJAa KakK BCE

6HaFOpOI[HBIe raspl, HaJd KOTOPbIMH Cro TpaJuOUOHHO CTaBiAT B PpPOJIH
THUIIO3a4arolnIcro B TOMOJIOTMYECKOU rpyarnn€ MHCPTHBIX 3JICMCHTOB-aHAJIOI'OB,

SIBJIIIOTCA P-DJIEMCHTAMU.




Bunno, uwro mnpobnemsl ¢ obmenpuHateiMu llepuoguueckumu  Tabmuuamu
XUMHYECKUX HJIEMEHTOB JOBOJBHO IiIyOokue. [[ns QyHaaMeHTanbHbIX 3aKOHOB
[Ipuponsl, kakoBbIM, O€3ycloBHO, siBisieTcst [lepuonnueckuii 3akoH pacnpeneneHus
XUMHYECKUX AJIEMEHTOB B IByMepHOU Tabmnuile, JorudyeckuM 00OCHOBAaHUEM MOXKET

U JOJIDKHO OBITh TOIBKO MAaTeMaTC3MPOBAHHOC NJIM MATCMAaTHICCKOC 000CHOBaHHE.

B ucropun cucremaTtuzanuy XUMHYECKHUX 3JIEMEHTOB OBLIO MHOXKECTBO MOIBITOK
OXBAaTUTh BCE DJJEMEHTHl MaTeMaTH4eckoil ¢opmynol. bBbUM MONBITKU U C
TPUTOHOMETPUUYECKUMHU, U C IKCIIOHECHIIMAIBHBIMU, U CO CTENEHHBIMU (DYHKIUSIMHU.
Ho Bce onm morepnenu  Heymauy. [lo-Buaumomy, Mo NOpUYMHE TOTO, YTO
dbyHIaMeHTaIbHbIE 3aKOHBI IPUPOJIBI HA CAMOM JI€JI€ MPOCThI U BBIPAXKATHCS JTOJKHBI
OpocThIMU  ypaBHeHUsiMH. Kak  3akoH  BCEMUPHOTO  TATOTEHHUS, 3aKOH
ANIEKTPUUYECKOTO B3auMOJIecTBUS. M1 B caMoM jene, BBDKHJI M TOCIOJCTBOBAJ Ha
nporsbkeHun 120 jler  mpocTeMiiMii  MaTeMaTU4ecKuid «3aKOH OKTaB» M3
MY3bIKQJIBHOM TapMOHUH, TpeaokeHHbll Hpronenacom B ero Cucrematuszanuu
XUMHYECKUX 3JIeMeHTOB. Ho 1 37ech ObUIM M3HAYaIbHO M HApacTald CO BPEMEHEM
npo0JIeMbl, KOTOPbIE Yepe3 CTO C JIMIIHUM JeT MPHUBEIH K OTKa3zy OT «OKTaBHOU
IpocTOTh». B caMoM Jiene, «3aKkoHYy OKTaB» MOAYMHSIOTCS TOJIBKO 3JIEMEHTHI S-, -
0siokoB, OoT Jlutus no OraHecoHa. XUMHYECKHUE dJIEMEHTH ¢ HoMepamu 119 u 120
emé He OOHAPYKEHbI M HE CHHTE3UPOBAHBL. DJIEMEHTHI S-, P-OJIOKOB OTIIBEYCHBI
COOTBETCTBEHHO 0ap/I0BO-KPacCHBIM U KENTHIM I1BeTaMH Ha puc. 3. [lomHbIX psanoB
U3 OKTaBbl (BOCBMH) «KPACHBIX M JKENTHIX» XUMUYECKHX AJIEMEHTOB TOJBKO 6, a
AJIEMEHTOB COOTBETCTBEHHO 48 u3 118 U3BECTHBIX Ha CErOJHA XUMHUYECKUX
aneMeHTOB. JT0 mpuMepHo 40,7% BceX XHUMHYECKUX 3JIEMEHTOB. [[1s MCTUHHOTO
MateMatudecku odopmiieHHOro 3akoHa [Ipupomsr mpaBomepro oxuaats 100%-ro

oXxBaTta 2JICMCHTOB.

NHnykTUBHBIN (OT 4acTHOTO K OOIIEMYy) MOAXOJ K CHUCTEMAaTHU3alMH XMUMHUYECKHX

9JICMCHTOB I10 MCPC OTKPBLITHUA BCE HOBBIX D3JIEMCHTOB ompaBdaH C I/ICTOpI/I‘{eCKOﬁ

10



TO4uKU 3peHusi. Ho K cerogHsiHeMy AHIO OTKPBITHE W CHUHTE3 HOBBIX 3JIEMEHTOB
MOJOILIN K BEpXHEMY Mpeiesly MHOXKECTBA XUMUYECKUX AyeMeHTOB. HacTano Bpems
Ui AeAYKTUBHOM (OT oOOLIEro K YacTHOMY) CHUCTEMATU3allUl MHOXECTBA
XUMUYECKUX AJIEMEHTOB. JTO HE 03HAauYaeT NPEHEOPEIKEHUS] UHAYKTUBHBIM METO/IOM,
B OCOOCHHOCTH pe3yjibTaTaMHU, IMOJTYUYCHHBIMH K CeroaHsIHeMy aHio. Hampotus,
pe3yIbTaThl JEIYKTUBHOTO BBISBICHUS OOIIUX MAaTeMaTHYECKUX 3aKOHOMEPHOCTEH
JIOJDKHBI ~ COTMOCTAaBIATBCS €  HM3BECTHBIM  HBIHE TOPSAKOM  (HyMepalueil)
pacrpeiesieHUs XUMUUECKUX 3JIEMEHTOB, TTOJIyYEHHBIM UHIYKTUBHO B TeUeHUE OoJiee

IBYXCOT JIET.

Hayka u npocBenienue/o0pa3oBanue

OO6yuenmne, y4€ba — OCBOGHHME TIO3HAHHOTO. [lo3HaHMEe — TPOJABMIKEHHE K
HEMO3HAHHOMY, OT OCBOeHHoro. Hambosnee auHamMu4HbIE MPOABMKEHHS B TTO3HAHUU
B mocieaHue 2-3 Beka clejaHbl B MareMartuke, (u3uKe, XUMUU. TOH 3ajaBaia
maTemaTuka. UYto takoe teopema? OHa GopMyaupyercs B Havajle MaTEMaTHYECKOTO
uccienoBanus, T.e. 3amaéres  chopMmynupoBaHHas — 1enb.  OcTanbHOE  —
JI0Ka3aTeICTBO TEOPEMBI, T.€. MPOJBMKEHUE K CGHOPMYIMPOBAHHOW B TeopeMme
ucTuHe. X0Th M HE CTOJb YETKO KaK B MAaTEMAaTUKE, HO U B TEOPETUUECKON U3UKE, U
B TEOPETUYECKON XUMHUU MPOLECC MO3HAHUS UAET MO TAKOW JKE CXEME, [0 TAKOMY K€
anmroputMy. ®duzuka W XuUMHS — Hamboliee MaTEMaTU3MPOBAHHBIE €CTECTBEHHBIC
HayKH.

N 3pech wW3HAUaNBbHO TIOCTaBUM Ielb — pemuTth [IpobGiemy oTCcyTCTBUA
MaTeMaTu4eckoil GopMyiel y (pyHIaMEHTAaTBRHOTO ecTeCTBEHHOTO 3akoHa [Ipupomas
— Ilepuoamueckoro 3akoHa pacHpenesieHuss XuMuyeckux snemeHtoB .M.
MenpneneeBa. Pemenne Oynem uckaTb B BUAE  UYMCIOBOM  (HOMEPHOIN)

CUCTCMATH3allMHN XUMHWYCCKHUX 3JICMCHTOB.
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Bcesikoe HayuyHOE 1OCTHKEHUE 0€3 €ro HCTOPUH, HCTOKOB BBITVISIAUT U30JMPOBAHHBIM,
OTOpPBaHHBIM OT OOLIEro mporecca MU MoToka no3HaHus. Iloatomy oOpatumcs K

HCTOKaM M OCHOBOIIOJIararomum HacAM CUCTEMAaTHU3allu XUMHNYCCKHUX 3JICMCHTOB.

YACTD |

JIByMepHoe npeacTaBjeHre MHOKECTBA XHMUYECKUX IJIeMEHTOB

N3navanesHo, emé ¢ koHma XYl Beka xumuueckue 3JIeMEHTHI BBICTPAWBAIU IO
MOPSIIKY BO3pAacTaHWsl aTOMHBIX BecOB (macc). Bc€ MHOXKECTBO XMMHUYECKHX
AJIEMEHTOB, a X yXke B nepBoi ueTBepTH XIX Beka HacUuTHIBAIOCH Oojiee JAecsTKa,
BeicTpauBaiu B psaa. K 60-sim romam XIX Beka 4UCIO XUMHUYECKUX DJIEMEHTOB
npeBbicuiIo yxe 60. Psiig XUMHUUECKHX AJIEMEHTOB CTajl CIMIIKOM JIMHHBIM. CKopee
BCET0, OTO OBLJIO TJABHOM NPUUYMHOW OTCTYIUICHUS] OT TPSIMOJIMHEHHOTO
OTOOpa)KEHUsI MHOYKECTBA XMMHUYECKUX AJIeMEHTOB. [lepBbIM B 3TOM HarpaBiIeHUU
cienyer mnpusHaTh Anekcanapa ae I[llankyprya. O B 1862 roay mnpenctaBui
WIMHJIPUIECKYIO (HOPMY OTOOPaKEHHSI MHOKECTBA XUMUUYECKUX IJIEMEHTOB.

B 1864 rony Anekcannp HeroneHIc npemyioxkun «3akOH OKTaB» B JBYMEPHOM
pa3sMENICHUM MHOXECTBAa XMMHYECKHX 3JIEMEHTOB. ['omom mosxe Jlorap Meitep
npeIoKua aABe Tabiauibl mo 28 u 22 snemenra. Yepes 5 ner, B 1869 romy
npeacTaBua cBoro llepuognueckyro TabnuIly XMMHUYECKHX 3JIEMEHTOB JIMuTpuii
NBanoBuu MenneneeB. Mmenno on BmnepBeie chopmynupoBan [lepuogndeckuii
3aK0H B pacupeac/iCHIH XUMU4YeckuX 351eMeHToB. /o 1989 roma B Mupe dakTHdecKu
MOJB30BaNMCh  KopoTkomepuogaHoi  Ilepumoamdeckoit  Tabmuied  XUMHUYECKUX
anemeHToB /.M. MenneneeBa ¢ HEKOTOPHIMUA U3MEHEHUIMU. [IpruMedaTenbHO, 4TO B
KopoTkonepuogHot  lleproamueckon Tabnume XMMUYECKAX  DJIEMEHTOB
npuaepkuBaiuch «3akoHa oktaB» Hreronenaca. Takum oOGpa3zoM, mMmeHHo B 60-x
rogax XIX Beka npou3oléEn nepexoa oT OJHOMEPHOrO MPEACTaBICHUS MHOXKECTBA

XUMHYECKHX 3JIEMEHTOB K X JIBYMEPHOMY MpeJCcTaBiIeHUI0. [lepuoanuecknii 3aKoH
12



pacnpeneneHus XMAMUYECKUX IEMEHTOB, TOBOPAT, «rpucHuics» [. . MenneneeBy
MMEHHO Ha JBYMEPHOM TaOJMYHOM IPEICTABICHUN MHOXXECTBA M3BECTHBIX €My
XUMHYECKUX IJIEMEHTOB.

Kak 651 TO HU OBLTO, HO TO, uTO [leproanueckuit 3aKoH pacnpeneneHuss XUMUYECKUX
AJIEMEHTOB ObUI BBISBIEH HAa JBYMEPHOM TaOJIMYHOM MPEACTABICHUH XUMUYECKUX
AJIEMEHTOB — UCTOPUYECKUM (PaKT.

HNmeer cMBICT paccMOTPETh HEKOTOPbIE KOHKPETHBIE (POpMBI TaONMIl, B KJIETOUKaX
KOTOpBIX OyAeM pa3MellaTb XMMHUYECKHE 3JEMEHThl B IocieaoBareabHOCTH 118

HOMCPOB, HOHy‘IeHHOI\/i K HACTOAIICMY BPCMCHU.

JIBymepHas yucaoBasi Tadauua 10x12

Bo3pméM MHOXecTBO mepBbix 120 uncen HaATypajJbHOTO psijia, KOTOPBIMU
IPOHYMEpYyeM KJIETOUKHU-KBaApaTuku B Tabmmme 10%12. 3Drto Hambonee mpocras
TabJula JUIsl YMceN MPUBBIYHOM BCEM JECATEPUUYHOM cucTeMbl cuuciienus. Ha

PUCYHKC HHMIKC IIPCACTABJICHA TaKaA Ta6J'II/IHa.
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1 2 3 |4 5 6 7 8 9 10

11 |12 |13 |14 |15 |16 |17 |18 |19 (20

21 |22 |23 (24 |25 |26 (27 |28 |29 (30

31 (32 |33 (34 |35 |36 |37 |38 |39 |40

41 |42 |43 |44 |45 |46 |47 |48 |49 |50

51 |52 |53 |54 |55 |56 |57 |58 |59 |60

61 (62 |63 (64 |65 |66 |67 |68 |69 |70

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

81 |82 |83 |84 |85 |8 |87 (88 (89 |90

91 (92 (93 (94 |95 (96 (97 |98 (99 |100

101 |102 {103 |104 105 106 107 108 109 110

111 [112 |113 (114 {115 (116 |117 |118 |119 |120

Puc. 5. Ta6muma 10%12 mepBeix 120 yucen HaTypaabHOTO psijia

Bunno mepuoaudecku MOBTOPSIONIEECS BO BCEil TabNuWIle MOSBICHHWE BCEX NECATU
yucesl mnepBoro paspsga B 1-12 ctpokax. Bcsa  Tabnuia mepuoadyHa YHUCIaMU
EAMHUYHOTO paspsna. B gecsatepuyHoil cucTeMe CUMCICHHUS TaK U JOJKHO OBITh.
Paspsn u3 1-10 3agaér (onpenensier) NepuOANIHOCTD JTIOOBIX TabmuIl U3 cTpok B 10
YUCElL.

ITocmoTpum, kak OyaeT BoITIAAETh Tabauia 10x12 ¢ 118-10 u3BECTHBIMU Ha CETrOAHS

XUMHYCCKUMHU 3JICMCHTAMU.

14



113 114 115 116 117 |118 [119 | 120

Puc. 6. Xumuueckue 3nemeHTsl B Tadmuie 10x12.

Bce xumudeckue 3nmeMeHThl nensatcs Ha 4 Buaa (61oka). OHU Ha3bIBaIOTCS OJIOKaMH
s-, p-, d-, f-omementoB mam S-, p-, d-, f-Gmokamm. DTO W3 KBAHTOBOH XHMHH,
JIOBOJIBHO CJIOKHOW Haykh. Ho i Hac BaXHO ceWdyac TOJBKO TO, YTO JIFOOOM
XUMHYECKHHM DJIEMEHT 00s13aTeJIbHO SABISETCS WIEHOM OJHOro u3 4-x 0jokoB. Her

XUMHYECKHX DJIEMEHTOB BHE OTHX OJ0OKOB. Bce S-ajeMeHTHI TPaIUIIHOHHO
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OKpAIIMBAIOT B KPACHBIN I[BET, P-3JICMEHTHI — B OPAHIKEBBIM, -2JIeMEHTBI — B CUHHMA
u f-oeMeHTEI — B 3€JIEHBIN.

[TeprOAMYHOCTP XMMUYECKUX AJIEMEHTOB O3HAYAET, UTO KAKUE-TO PSAAbI MOJIHOCTHIO
MOBTOPSIOTCS B CBOUX PacIBETKax XoTs Obl 0AuH pa3. Ha puc. 6 Takux psaoB HeT. U3
ATOTO MOXXHO CJeIaTh BbIBOA: 12-TH psaaHas Tabuuna u3 10 XuMUUeCcKuX SJIEMEHTOB
B pSJlax COBEPIIEHHO HE MPUTojHa sl yuciaoBoro mwudpoBanus [lepuogudyeckoro

3aKoHa.

JIBymepHas yucaoBasi Tadauna 8x15

3neck Takxke 120 uncen. Ho 8-mu pa3psaHbiii «okTaBHBIA 3akoH» HbroneHaca Obut
MaTeMaTH4ecKuM 3akoHOM [lepuoanueckoii Tabauibl XUMUYECKUX IJIEMEHTOB JI0
1989 rona. IloaToMy 1 MBI OyieM 0KUAATh BBICOKOUW MEPUOJUIHOCTH BO MHOYKECTBE
XUMHYECKUX 3JIeMeHTOB B Tabiumie 8§%15. Ha pucyHke Huke mpeicTaBieHa Tadiuia
8X%15 XUMHUYECKHX ITIE€MEHTOB.

[ToBTOpsitomuxcst ¢cTtpok 9 u3z 15 wmnm 72 xumudeckux syemeHta u3z 118. Oto
coctaBnser 61%. JleiicTBUTEeNbHO OOJNBIION MpoOIEeHT mnepuoauszyemoctu. Ho 10

100% maiexo.
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113|114 115|116 117|118 119|120

Puc.7. TaOmuna 8x15 XUMHUYECKUX IIIEMEHTOB.



Ecaun mepBbie 1-4 XuMHUYECKMX »SJIEMEHTa BBIHECTH 3a TMpeneibl TaOJuIbl, TO

MTOJTyYUM

113114 115|116

117 118 119|120

Puc. 8. TaGnuma 8%15 ¢ BRIHECEHHBIMU 3a MPEAEIIbI TaOIUIBI TepBhIMU -4

XUMHNYCCKUMHU 3JICMCHTAMU.
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3nece Mbl umeeM 11 mepuoamsyrommxcs psanoB, T.e. 88 wu3 118 xumuueckux
AJIEMEHTOB. JTO COCTAaBISAECT OKOJO 74,6%, 4TO BBINIE MPEABIAYLIETO Cily4das Ha

13,6%. Xopomiast nepruoan3yeMocTh, HO Takxke gajneka oT 100 npoueHTHO.

JIBymepHas yucaoBasi Tadbauna 16x8

16-pa3psaHyro TaONMIly paccMaTpyBaeM B CBSI3M C TE€M, YTO OHA KpaTHa §-MHU
paspsaHoi Tabnuie, a Ha 8-MHU pa3psAAHON TabJWIlEe JOCTUIIM MaKCHUMalIbHOMN
nepuoguyHocTd B 74,6%. B atom ciyyae B Tabmuie 128 4uMCIOBBIX 3JIEMEHTOB.

Ta6J11/1ua XUMHUYCCKUX 3JICMCHTOB JIA 9TOT'O CJIydas:

Puc.9. Ta0Omuna 16X8 XUMHUYECKUX IIIEMEHTOB.

Onementbl 121-128 oTHOCATCS K cinenyromeMy 3a f-0j10koM g-0J10Ky 0KHIaeMbIX
xumuyeckux 3nemMeHToB. Ho nx moka Het. 1103TOMy XMMH4YECKHX 3JEMEHTOB U B
sTOoM citydae Tonbko 118. B Takoit Tabnuie nmeercs 4 mepuoan3yrOMIMXCS psiaa, U B
HUX 64 xumudeckux 3nemMeHTa. OHU COCTaBIAOT npuMepHo 54,23%. 10 mMeHblie
MakcuMasibHOTO 74,6%. YMEHBIIATh WM TOBBIMIATH Jajee Pa3psAHOCTh TaOIHIY
CMbIC/Ia HE uMeeT. Mbl MOJYYUIM JAOBOJBHO IIMPOKUN TUANAa30H NEPUOAN3YEMOCTHU
xuMudeckux anemeHTtoB. K wuckomomy pesynbraty — 100%-my oxBaty Bcex

XHUMHYCCKHUX 3JICMCHTOB HC ITOAO0IIIN 1 0IU3KO.

19



BBIBOI[I paspsAAHOCTb YHCCII HE MOKCT CIIYKHUTh OCHOBOM CUCTEMATHU3allH

XMUMHYCCKHUX JJICMCHTOB.

HeKOTopre 3aKOHOMEPHOCTH HEJIBIX YHUCEJI

HarypanbHpie yucna moppasnessirorcss Ha HE4YETHbIE M 4YE€THbIE 4uciia. Hed€rHbie
yucna 2n-1 m yétHele yucna 2N ¢ n =1, 2, 3, ..., 4yepenysach, COCTaBISAIOT BECh

OECKOHEYHBIHN psii HATYPAIbHBIX YUCE.

Paccmorpum  KkBagpaTbl UYETHBIX YMCEI (2n)%. TlpoBeaéM TOKIECTBEHHOE

npeoOpa3zoBaHue:
(2n)2= 2(2n?) 1)
I[Ipu n=1, 2, 3, 4 nesas yacth ToOxAeCcTBA (1) MpUHUMAET 3HAUCHUS
(2n)% = 4, 16, 36, 64, (2)
a mpaast yacTh ToxecTBa (1) mpUHMMAET 3HAUCHHUSL:
2(2n%) = 2(2, 8, 18, 32), (3)

B caydae (2) reoMeTprUYeCcKH MUMEEM MOJIHBIE KBaJpaThl YETHBIX YUCEN, a B Clydyae
(3) — yaBoeHHbIE TOJOBHHBI KBaapaToB 4ETHBIX uucel. Pacrnpenencuus (2) u (3) B
KOJIMYECTBEHHOM OTHOILIEHHH TOK/IECTBEHHBI. B KaueCTBEHHOM € OTHOIIECHUH (2) U
(3) ormmuarorcs. Ecam mo (2) 120 kBaapaTWKOB pa3mMemialoTcsi B UYETHIPEX
KBanparax: 2x2, 4x4, 6x6, 8x8, To o (3) OHM pa3MelIaAlOTCs B YETHIPEX AUANaX IO
JIBe MOHQJIBI B KaXK10¥ auazae ¢ 2, 8, 18, 32 kBagpaTukaMu B IOCICAOBATEILHOCTH 1,
2, 3, 4 nuan. Kak BuaHo, (2) u (3) npeacTaBisitOT pa3HbIE CIOCOOBI pa3MeEIECHHUS

OJTHUX W TEX K€ uucel u3 naTeppaina [1-120].

Pasmemenne no (2) nazoém Ksagpart-Ilepuogmueckum, mockoibky 4, 16, 36, 64

yucesl pa3MemaroTcs Keaapatukamu B KBagparax: 2x2, 4x4, 6x6 u  8x8.
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Pasmemenue no (3) Hazoém Jluag-nepuoandeckuM, nmotomy uto 2, 8, 18, 32 uucen

pasMeiaroTCA B KBaApaTUKaX BOCbMHW MOHA/I IIOIIapHO B I—ICTBIpéX I[Haz[ax.

Paccmotpum  mocnenoBatensHo  KBagpat-Ilepuonuveckoe pacnpeneicHue

gucen no (2) u uan-Tleproauueckoe pacnpenenenue uncen 1o (3).

Ksaapar-Ilepuognueckuii 3aKoH pacnpeieeHUusi HATYPAJIbHBIX YHCeJ

Paccmotpum Ksajpatel uetHbix umcen (2n)2. Ilpu n = 1, 2, 3, 4 umeem
yetbipe KBazpara, cocTosiliiue COOTBETCTBEHHO U3: 2X2 = 4; 4x4 = 16;
6x6 = 36; 8x8 = 64 kBaapatukoB. KBaapaTel COCTOAT W3 OJUHAKOBBIX
KBQIPaTUKOB 0€3 MyCTOT MEXAYy KBajgpaTukaMu. B nanpHeleM KBajapaTuku Oynem
nucaTth CO CTPOYHOM OYKBBI «Kk», a KBaapatbl, comepxkaiiue KBaJpaTUKH, C
nporucHoil OykBel  «K».  IIpoHymepyem KBaapaTHKH B TOCIEAOBATEILHOCTH
KBanpatoB: 2x2; 4x4; 6x6; 8x8 nomepamu  Ns (S — HIKHUEH HHAEKC OT Square, B

3HAYCHUU KBAJIPATHK), UCXOS U3 (HOPMYIIBI:
Ns = (2n)? (4)

ITockonmbky mMeeM TOCieNIoBaTeIbHOCTh, KBajmpaToB, TO HOMEpa JIOKHBI OBITH
nocienoBarenbHbl 0T KBaapara k KBanpary npu usMeHenuu N B uHTepBaie 1 — 4.
[TocnenoBaTeTbHOCT, HOMEPOB KBAJIPATUKOB B OTACIBbHBIX KBajparax MokeT OBITH
pasHoil. [l yCTaHOBIGHHS ONPEACIEHHOTO YHUDHUIIUPOBAHHOTO nopsaka

HyMepaluK KBaJpaTHKOB BO BceX 4eThIpéx Kpaaparax mposeaéM mpeoOpa3oBaHus:
(2n)?=4n?2=4%(2n-1) ¥ 3AITULIEM:
Ns = 45(2n— 1) 5)

[Ipeo6pazoBanue 4n? = 4%(2n — 1) mpoBedeHO UISl «COXPAHEHUS HCTOPHI
npeasinymmx KeaapatoB B nocieayronux Kpaaparax, npuuéM, B 0JHOOOpa3uu U
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CKBO3HOW TMOCIIEOBAaTEIbHOCTH HYMEpalMM KBAaJpPAaTUKOB BO BCEX YETBHIPEX

KBanparax. [Ipeo6pa3zoBanue kBajapara J11000ro 4ETHOTO YKCIIa B YYETBEPEHHYIO

CYMMY HEUYETHBIX YMCEJl MO CYHIECTBY SBJISIETCS MEPEXOAOM OT KBAJIPATUYHOCTU K
JUHEHHOCTH. DTO MO3BOJIAET MPUACPKUBATHCS ONMPEAEIEHHOIO YHUPHUIIMPOBAHHOTO
nopsanka (JIMHMM) HyMEpaluMHu KBaJpaTUKOB B mocieaoBarenbHOCTH KBagpartos.
Korna B KBamparte u3 KBagpata KOHKPETHOTO YETHOTO 4YHCIA, HAmpumep, 6
cojepxkutcs 36 KBaJApaTHMKOB, KaK TOBOpPUTCS, Iiaza pasberarorca. He monsTHO,
OTKYJla HayaTh U B KaKOM MOCIIeI0OBAaTEIbHOCTH cunTaTh. Gopmyina xe (5) yka3bIBaeT
Ha J1Ba ONTUMAaJbHbIX BapuaHTa: HayaTb C camMoro BHyTpeHHero KBagparta u3 4
KBaJIpaTUKOB; WJIM C KpalHero mnepuMmerpudeckoro Habopa u3 20-TU KBaJpaTHUKOB.
3paBblil CMBICT IOJCKA3bIBAECT, YTO pPa3yMHEE HAUYaTh C <JIMLEBOrO» KpalHETO
NEPUMETPUYECKOr0 HabOpa KBAaJIpaTHUKOB, U TMPOABUTAaTbCS BOBHYTPb K CaMOMY
BHyTpeHHeMy KBazapary u3 4-x kBaapaTHKOB. 1o oOmiasi cxema. KOHKpeTHO ke

pPaccMOTPUM HYMEpAIIHMIO KBaIpaTUKOB BO Beex 4-x KBaaparax.

60 |61 |62 |63 (64 |65 |66 |67

23 24 |25 26 | 27 28 |59 73 74 75 7 |77 78 | 68

3 4 13 19 20 |18 39 |49 |55 56 |54 |48 |89 103 | 113 | 119 | 120 | 118 | 112 | 102

14 15 16 |17 |40 |50 |51 52 (53 (47 |90 104 | 114 | 115 (116 | 117 | 111 | 101

41 42 43 44 | 45 46 |91 105 | 106 | 107 | 108 | 109 | 110 | 100

92 93 |94 95 9% |97 98 |99

n=1 n=2 n=3 n=4

Puc.10. ITocnenoBarensHOCT KBaipaToB ¢ HOMEpaMu KBaJpPaTUKOB

no popmyne (1) st n =1, 2, 3, 4.
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Y KBagpata uMMEIOTCS JBE OCHOBHBIE XapAaKTEPUCTHUKHU: CTOPOHA U IOBEPXHOCTb.

CymMa Bcex 4eThIpEX CTOPOH 00pa3yeT 3aMKHYThIN KBaJIpaTHBIN IEPUMETD.

IIpu n =1, Ns;=4Z2n — 1) = 4x1. Bugno, 4to nmoBepxHocTh KBaaparta 2x2
COCTOUT U3  4-X eMHUYHBIX KBaJpaTUKOB. KBagpaTuku O0OBIYHO HYMEPYIOT CJIEBa

HaIIpaBo C MEPEXO0JA0M OT BEPXHETO psAla K HUKHEMY PALY.

IIpu n =2, Ns=4X2n—1)=4x1 +4x3 =4+ 12 =12 + 4 = 16. 1o dpopmyie
BugHO, uTto KBampar 4%4 coctour u3 16 eIUHUYHBIX KBAJPaTHUKOB: H3 4-X
BHYTPEHHUX KBaJpaTuKoB-aHaoroB Ksajapara 2x2 u u3 12-tu nepuMeTpUueCKUX

KBaJIpaTUKOB.

By,JICM Ha3bIBATH KBAJAPATUKU TICPUMCECTPHUUYCCKHUMHU, CCJIIN XOTA OBl OJHa M3 4-x nx
CTOPOH IIPUJICTACT K IICPUMCTPY KBa)IpaTa. YriaoBbie KBaJApPpaTUKH IIPUIICTAOT ABYMS

CTOpOHaMM BO BCEX 4-x yriiax KBa)IpaTOB.

Hymepanuro 3amkHyTOro B KBagpare MHOXKECTBa KBaIpaTUKOB MOKHO IPOBOJUTH C
moboro kBaapaTuka. HauHem HyMmepainuio ¢ BepxXHeW MOJOBUHBI, ¢ 5 (Ha 4
3aBepiwics nepBbiii KBaapar 2x2), kak nmokazaHo Ha puc.10. 3aTeMm BBepX Ha OAUH
HOMEp, Jajiee IO BEpXHEH cTopoHe A0 HoMepa 9 u BHHU3 Ha HoMmep 10.
[IporymepoBaHbl BCE EPUMETPUUECKUE KBAAPATUKA BEpXHEW nmosoBUHBI KBaapara.
Hym™mepartiusa npopoikaeTcsi B BEpXHUX BHYTPEHHUX KBajpaTukax Homepamu 11 u 12.
IIponymepoBaHa Bca BepxHss nosnoBuHa Ksanpara. [IpuHoun Hymepanuu ciesa C
cepeaunbl Bcero KBampara 3aoeH yx e B CTapTOBOM HyMEpalMH KBaJpaTHKOB B
KBagpare 2x2 u3 4-x kBajmpaTukoB. TOIbKO B HEM HET BHYTPEHHUX KBAJPATHUKOB.

Bce 4 kBagpaTuka sSBISIOTCS IEPUMETPUUECKUMU, K TOMY K€ YTIIOBBIMHU.

[lepexoqum k HwxHeW 1onoBuHe KBampara 4x%4. B nocnenoBaTebHOM
NPOJIOJPKEHUA HOMEpPOB Ha Homep 13 moamamaeT KBaApaTUK MOJ KBAJAPATUKOM C
HomepoM 5. Jlarmee BHM3 Ha OIMH HOMEp, HampaBo 10 HoMmepa 17 u BBepx Ha 18-if

HOMEp. 3aBeplIacTCsl HyMepalus KBaApaTUKOB HIKHEHN MMOJIOBUHBI KBajipaTa u Bcero
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KBagpara 4x4 npucBoeHuem HoMmepoB 19 m 20 HMIKHEN NOJIOBHUHE BHYTPEHHETO

KBanpara.

AHaIOTHYHBIM METOJIOM TIOCJIEIOBAaTEIbHO HyMepyloTcs KBaapaTuku KsamgpaTos
6x6, 8xX8 u Bcex BHYTpeHHUX aHaioroB mnpeasiaymux Ksagpatos 2x2, 4x4 (mns

KBanpara 6x6) u 2x2, 4x4, 6x6 (s Ksaapara 8%8).
Mpun=3, Ns=4X2n-1)=4x1+4x3+4x5=4+12+20=20+12+4=236
IMpu n=4, Ns=4X(2n—1) = 4x1+4x3+4x5+4x7=4+12+20+28=28+20+12+4 = 64

Ha npumepe nocneanero camoro 6osbiioro Ksagapara 8x8 BUIHO, YTO OH COAEPIKUT
«icTopuro» Tmpeabinynmx KsagpaToB B BHAE MOCIEAOBATEIBHONW CYMMBI HX

MEPUMCTPUICCKUX KBAJIPATUKOB.

Takum oOpazoM, B cooTBeTCTBUM ¢ (opmysnoil (2) B KakJAOM IOCIETYIONIEM
KBagpare «coxpansietcss wucropusi» mnpensinymux KsagpatoB.  He «uctopus
KBapaTHYHbIX KBanpaToB», a «UCTOpUSA JIMHEWHBIX CIOEB MEPUMETPUUYECKUX
KBaJpaTUKOB Tpenbiaymmx KsaaparoB». KomnyecTBeHHass pasHHUIlA KBaJIpaTHKOB
MEXIAY TMEePUMETPUUYECKUMHU CJIOSIMU JIIOOBIX MPEABIAYIIEr0 M MOCIETYIOIIET0o
KBagparoB mocrosiHHa M paBHa §. DTO CIENCTBHE TOTO, YTO CTOPOHA KaXKIIOTO
nocienyrmero Kpaapara B mocnemoBatenbHOCTH KBaapatoB 2X2, 4x4, 6x6, 8%8
yBenmnuuBaetrcss Ha 2. IlockoibKy mNepuUMeTpbl BCEeX KBAAPATOB COCTOAT M3 4-X
CTOpOH, TO 2 yMHOXkaerca Ha 4 no 8-mu. Bce kBagpaTuku, ompeaeisieMble IO
dopmynam (1) u (2), mpu N = 1, 2, 3, 4 NOTHOCTHIO 3AMOIHSIOT COOTBETCTBYIOIINE

KBagpatsr.
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AJroput™m HyMepauMu W  o0umiee  KOJHYECTBO  KBAJ[PATHKOB B

nocJjienosarenbHocTu KBagparos
AJTOPUTM HyMEpalHuu COCTOUT U3 MOCIIEN0BATEILHOCTH CIEAYIOIINX ITYHKTOB:

1)  TlepBblii KBaJpaTHK B TEPUMETPUUECKOM (KpaliHEM) KBaJpPaTHOM CJIOC W3
3aMKHYTOM LIETIOYKU €AMHUYHBIX KBAaJIPATUKOB B CEpeMHE BEPXHEW MMOJIOBUHBI CIIEBA
HYMEpyeTCsl HOMEPOM, CIIEIYIOIIMM TIOCle TMOCIEAHEr0 HOMepa NpeIbLAyIIero
KBaapara. Hanpumep, Homepom 57 Ha puc. 5 B KBagpare §%8.

2) Hymepanust Bea€rcsi mociienoBatesibHO BBEpPX J0 yrioBoro Homepa (60 B
paccMaTpUBaeMOM MPUMEPE).

3) Jlanee  mocieIOBAaTEIbHO  HYMEPYIOTCS  BEpPXHHE  MEPUMETPUYCCKUC
KBaJIpaTUKU JI0 YTJIOBOTO HOMepa (67 B paccMaTpuBaeMoOM IIpUMeEpE).

4)  TlocnemoBateiabHO HYMEPYIOTCS TMEPUMETPUYCCKHE KBAJPATUKA BHU3 10
NOJIOBUHBI MpaBoii ctopoHsl KBazpara (no 70 B paccMaTpuBaeMoM IpUMeEpe).

5) Ilepexom Kk cepeauMHe IMEPBOrO BHYTPEHHETO CJOs 6X6 W HyMepamus ero
cieayomum HomepoMm (71 B paccMatpuBaeMoM MpUMeEpe).

6)  Jlaiee BBepx, MO TOPU3OHTAIN U BHH3 10 HOMepa &0.

7)  Tlepexonm kK MEpUMETPUUYCCKUM KBajJpaTHKaM BTOPOro BHyTpeHHero KBanapara
4x4 u HyMepalusi KBaJpaTUKa Ha CepelrHe JIeBOM CTOpOHBI ciexyromum 3a 80
HoMepoM 81.

8)  IlocienoBarenbHasi HyMEpalus BBEPX, 10 TOPU30HTAIH U BHU3 J]0 HOMepa 86.
9) Ilepexom K TEPUMETPUYCCKHM KBaJpaTHKaM TPETHETO U  TIOCIICIHETO
BHyTpeHHero KBagpara 2X2 ¢ HyMepalueil KBaJpaTUKa Ha CEpeuHE JIEBOU CTOPOHBI
cieayomuM 3a 86 HomepoM 87 W MOCIEIHHMM HOMEpOM 88 B BEpXHEW MOJIOBUHE
KBanpara 2x2 u BepxHel nojoBuHBI Bcero KBaapara 8x8.

10) Tlepexon K MPOJOKCHHIO HYMEpallMM KBaJPaTUKOB HW)KHEH ITOJIOBUHBI
KBanmpara 8%8. Ajroput™m IMOCIIEIOBATEILHON HyMEpaluu Takoh ke, kak 1) — 9)
TOJILKO HE BBEPX W BHM3, a BHU3 M BBEPX B IOCJIEIOBATEIBHOCTH KBAJPATHUKOB B
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KBagparax 8x8, 6Xx6, 4x4 u 2X2 ¢ 3aBeplICHHMEM BCEH HyMepaluu NOCIEIHUM

Homepom 120.

Ob6mee komumuectBO Ks KBajgpaTMkoB B ueThlpéx KBamapartax ompenensieTcss 1o

dbopmyie:
Ks = 2(2n)? (6)
Wnu Ks =4X%(2n - 1) (7)

I[BOﬁHaH CyMMa HC TaK CJIOKHA, KdaK CMOTPHUTCH. HepBa;I BHYTPCHHAA CyMMa
OTHOCUTCA K KOHKPCTHOMY KBaz[paTy CO BCCMHU BJIOKCHHBIMU B HCT'O ICPpUMCTPpAMU
BHYTPCHHHUX KBa)IpaTOB, d BTOpad BHCHIHAA CyMMad — IIPOCTOC CYMMHUPOBAHUC BCCX

yeTblpéx KBagparos.
IIpu n =1, 2, 3, 4 nns yeteipéx Kaaparos no ¢popmyie (7):
Ks=4+16 + 36 + 64 = 120. (8)

HOMep Ns IMOCJICAHCTIO KBaJApaTHKa B II0CJIICOAOBATCIbHOCTH tIGTI)IpéX KBaI[paTOB

paBeH ATOMY K€ UUCIYy.

«HcTopus» 4-x KBaapatoB ¢puUKCUpyeTCs B MOCIEI0BATEILHBIX CyMMaX KBaJIPaTHKOB
B Hux. [IpeoOpaszoBanue  4n? = 4X(2n — 1) kacaercs yeTHbIX uncen. OUEBHUIHO,
paBHOCHJIBHOE MNpPeoOpa3soBaHHME JTOrO ypaBHeHHs B N2 = X(2n — 1) — obmiee
npeobpa3oBaHre ISl JIIOOBIX IENBIX YHCEN. OJTOT OOIui MeToj IepeBojia
KBAJIPATUYHOCTH B JIMHEWMHOCTh MPEACTABIAECT ONPEACIEHHBIA MAaTEMATUYECKHUMN

HHTCPCC U MOIKCT OBITH I10JIE3EH AJIs1 pa3sHbIX MHOKCCTB 00BEKTOB.

®opmynsl (1) m (4) Mo cCymecTBy SBISIOTCS KIOYaMH K YHCIOBBIM IHdpam
pactupenenenuss ywucen B Ksaaparax u€tHbix uucen. Dopmymer (6) — (8)

NpCaACTABAIOT OIICpAllMI0 CYMMHPOBAHUA ITOCICA0BATCIIBHOCTHU YUCCII B KBaz[paTaX.
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Pacnpez{e.ﬂelme XUMHYECCKHX IJICMEHTOB I10 KBanpaTaM-nepnonaM

Ilepnognyecknii 3aKOH paclpenesieHns XUMUYECKUX JJIEMEHTOB MeHneneeBa He
MMEET MaTeMaTUYeCcKOro 0OOCHOBaHMSI, COOTBETCTBEHHO M OOIIEld MaTeMaThu4ecKon
dbopmynbl, OXBaThIBalOUIEH Bce JJIEMEHTHl. lMcnonb3yeM MONy4YeHHbIE BBIIIE
YUCIOBBIE  3aKOHOMEPHOCTH I MAaTeMAaTH4YECKOro  (YMCIIOJIOTHYECKOTO)

o0ocHoBaHus U onucanus Ilepuonudeckoro 3akoHa.

PaccMoTpuM pacripeniesieHUE B CHCTEME XUMHUUYECKHX JJIEMEHTOB IO YHUCJIOBBIM

KBanpar-Tleproauueckum mudpam, packpbiBacMbiM Kirouamu (1) u (4).

Puc.11. KBagpat-Ilepuonsr no KBagpat-Ilepuonnueckomy mudpy pacupeneacHus

XUMHNYCCKHUX JJICMCHTOB.

Kak BugHo Ha puc.ll, Bce XuMHUUYECKHE BJIEMEHTBl 3aKOHOMEPHO, B CTPOrOM
COOTBETCTBHHM C YHCJIOBBIM MH(POM, packpbiBaemMbiM kmodamu (1) u (4),
pactipenenstorcss B 4-x Kpagparax: 2%2, 4x4, 6x6, 8x8. Kaxneiii Ksaapar
MPEICTaBIsACT OO0 Mepruoa M MOKHO HasbiBaTh nx KBaapart-lIlepuogamu. Ha puc.
11 npencranensl 3t KBagpar-Ileproapl B MPUBBIYHBIX paciBeTKax OJOKOB S-, P-,

d-, f-amemenToB. XUMHUYECKHE 3JIEMEHTHI, COOTBETCTBYOIME HoMepam 119 u 120,
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KOTOphIC TOKa HE OOHApPYXEHbI W HE CHHTE3MPOBAHBI, OyIyT S-3JIEMEHTAaMU IIO
noruke ¢opmyn (4) — (8). IlosTomy 31ech U B JAalibHEIIEM OHM OYyAYT OKpallleHbI B

KpAaCHBIN L(BET.

IlepBorii KBagpar-Ilepuon coctout TosibKO U3 4-x S-aymemeHToB. Bropoit Keanpart-
ITepuon cocrout u3 S- u p-anementoB. Tpetuit KBaapar-Ilepuon coctout u3z  S-, p-,

d-anemenToB. UerBépThiii KBanpar-Ilepuon cocrour us S-, p-, d-, f-ameMeHToB.

Kaxniprit Ksanpar-Ilepuon XapakTepusyercs CBOUM COOCTBEHHBIM
NEPUMETPUYECKUM CIIOEM OINpPEACNIEHHOr0 O0J0Ka XMMUYECKUX 3JIEMEHTOB: INEpPBbIN
Ksanpat-Ilepuon 2x2 — s-6noka; Bropoit Kampar-Ilepuon 4x4 — p-6ioka;
tpetuil KBagpar-Ilepuon 6%x6 — d-0soka; detBepthiii KBampar-Ilepuon 8x8 — f-

OJIOKA.

B xaxmom kBaaparmke Ksagpar-IlepnomoB ykazaHel HOMEpPa M CHMBOJIBI
XAMHUYECKMX 3JIEMEHTOB. BHIHO, YTO HOMEpa XMMHYECKHX 3JEMEHTOB B (2X2),
(4%4), (6x6) u (8x8) Knanmpar-Ilepuonax mosHocthio (Ha Bce 100%) coBmamarot ¢

HOMepaMHu KBaJpaTukoB Ha puc.10.

100%-e coBmaieHre HOMEPOB XUMUUYECKHUX AJIIEMEHTOB ¢ HOMEpaMH KBaJpPaTHUKOB B 4
KBangpaTax, HeCOMHEHHO, OTIWYHBIN pe3ynabrar. Ho emé Oonee 3amedaTebHBIN,
Oosiee TOro, YAMBUTEIBHBIA pe3yibTaT — pacmpejaeicHue S-, p-, d-, f-anmementoB

CTPOrO MO CJIOSIM MEPUMETPUUECKUX KBaIPATUKOB.

OT10 — (pakT comocTaBICHUS TEOPUHU (3aKOHOMEPHOCTH paclpenelieHuss HOMEPOB B
KBagpatax 4Y€THBIX 4YHCEN) C HyMepalHedl XUMUYECKHX 3JIEMEHTOB, MOJY4YEHHBIX

OKCIICPHUMCHTAJIBHO Ha ITPOTAKCHNUN 0oxee ABYX BCKOB.

UETHbIEC yKCiia U3BECTHBI THICSYENIETHUS, a KBAHTOBOI MEXaHHKE B XUMHUH (KBAaHTOBOM
XAMHAH) HET W Beka. bimoku S-, p-, d-, f-ameMeHTOB SBISAIOTCSA pe3yibTaTaMu

THUIIM3allu1 XUMHWYCCKUX DJICMCHTOB, BBISIBJICHHOM Ha OCHOBE KBAaHTOBOM MEXaHUKH.
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HOHY‘I&CTCH, 4TO 4Y€THBIC YHCJIa 3aJ0Jr0 A0 MOSBIICHUS KBAaHTOBOM MEXaHUKH YiKC

«GHaIM» 00 S-, pP-, d-, f-amemenTax. ITO HE MOXKET HE BBI3BIBATH YIUBJICHHS.

VYpauenus (1) u (4) dbaxTudecku ABIAOTCS KiItodamu K mudpam Ileproauyeckoro
3akoHa pacnpelneneHuss XUMUYecKux sneMeHToB. ludpamm xe sBisroTcs

packpeITus 3TUX ypaBHeHuU B KBagparax 2%x2, 4x4, 6x6, 8%8.

Takum 00pa3oM, «3HaAHHE 3HAHUS paclpeaeicHus S-, p-, d-, f-aneMeHToB He MPOCcTO
y  uucen, a B kmoudax wmuppoB Ilepuoamueckoro 3akoHa pacmpeneneHus
XUMHYECKUX JJIEMEHTOB. BCKpBIT, packphIT K104 K Mmudpam pacrpeaeieHus

XUMHYCCKHUX JJICMCHTOB.

CTpOFO€ pacipecacsicHuC XUMHUUYCCKUX 3JICMCHTOB IO KOHIOCHTPHUYCCKH BJIOKCHHBIM
CJIOsAM TICPUMCECTPHUYCCKUX KBAAPATUKOB B KBaz[paTaX YETHBIX YMCEN XO0pomo BUIOHO

Ha COBMECTHOM TipejcTtaBieHuu puc. 10 u 11:

60 (61 |62 |63 |64 |65 |66 |67

23 |24 (25 (26 |27 |28 |59 |73 |74 |75 |76 (77 |78 |68

14 |15 |16 |17 |40 (50 |51 |52 |53 |47 (90 |104 (114 |115 |116 |117 |111 |101

41 (42 |43 |44 |45 |46 |91 | 105 (106 (107 | 108 | 109 | 110 | 100

92 (93 (94 (95 |96 |97 |98 |99

n=1 n= n=3 =4

Puc.12. Yucnosoe KBagpat-lIlepuoanueckoe pacnpenenenue (HaBepxy). Kamapart-
[lepuoguyeckoe pacrpeaeaeHue XuMUYECKUX 3JIEMEHTOB (BHU3Y) .
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BunHo, 4T0 HOMEpPAa XMMUYECKUX 3JIEMEHTOB B TOYHOCTHU, 0€3 €IMHOI0 UCKIIOYEHUS
WM OTKJIOHEHHUS COBIIAJAIOT C HOMEPAMHU KBAJAPATHKOB B paCIpeleiICHUH
MIOCJIEOBATEIIBHOCTHA YUCEN TI0 3aKOHY KBaapaToB 4€THBIX umcell. [lo cpaBHEHUIO ¢
3aKOHOM OKTaB C MAaKCUMAaJbHBIM 74,6 %-bIM COBIIaJICHUEM 3aKOH KBAJIPaTOB YETHBIX

yncel 1aét 100%-oe coBnageHue.

Bonee Toro, coBepiieHHO HArfisiIHO B IIBETaX IPOSIBISETCS 3araJilouyHOE «3HAHHUE
KBaJpaTaMy YETHBIX YMCEJI O CYIIeCTBOBAaHUHU B IpHpojie, Bo Beenennoii s-, p-, d-, f-
AJIEMEHTOB, BBISIBICHHBIX HAyKOW MeHee Beka Hazaja. OT4€TiuBO BUJIHO, 4TO S-, P-,
d-, f-omemeHTBl 0€3 €IMHOIO HMCKIIFOYEHHS M OTKIOHEHMS 3aHMMAOT I1OJOXKEHHS
TOJIbKO TI0  COOTBETCTBYIOIIUM  IMEPUMETPUUYECKUM  CJIOSIM  KBaJIPaTHUKOB
nocyienoBateNbHbIX 2%2, 4x4, 6x6 u 8§x8 KBanparoB. OcoO0eHHO YETKO ATO BUIHO B
Ksangpate 8x8, rnme nmepumerpudeckue ciion KBampaToB cOCTaBisAOT 4-X CIOWHYIO
CUCTEMY BJIOKCHHBIX KBAJPATHBIX CJIOEB U3 AHAIOTOB TMEPUMETPUUYCCKUX
KBaJPaTUKOB  Mpenpiaymux KBaaparoB ¢  COOTBETCTBYIOIIMMH CHMBOJAMU

XUMHUYCCKHUX 3JICMCHTOB U UX HOMCpAMU.

Takum o00pa3om, pacrnpejieNieHHe XUMHYECKHX 3JIeMeHTOB B ueThipéx Ksampart-
[Tepromax Ha puc. 12 B TouHoCcTH cOOTBETCTBYIOT (hopmynam (4) — (8) Ksagparuo-
NEPUOJUYECKOTO 3aKOHA YETHBIX yucen. Takoe CoBIaJeHUue 03HAYaeT, YTO (POPMYIIbI
(4) — (8) BeIpakaroT agcKBaTHYIO ACAYKTHBHYIO MaTeMaTHYECKyI0 Teopuio KBaapar-
[lepuonuyeckoro 3akoHa pacmpeeleHUusT XUMUYECKHX DJIEMEHTOB BO BCEM HX

MHOXCCTBC.

IIpocTpancrBenHbie npeacrasiaeHus Ksagpar-Ilepuonos

BrisBieHHAs B X0J/i€ aHAIM3a YUCIOBBIX TaOmuIl mpoctas, Ho 3¢ dextuBHas (100%-
COBIIQJICHWE C OKCIECPUMEHTAJbHBIMU  JIaHHBIMH) MaTeMaTH4ecKass TEOopHs

[lepuoanyeckoro 3akoHa pacHpeiesiCHUs] XUMUYECKUX DSJIEMEHTOB, TpeOyeT He
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MEHee TpocToro, U 3P(HEKTUBHOTO, HE BBHI3BIBAIOIIETO COMHEHUN HU B HAy4YHOM
IUIaHe, HU C 3CTETHMYECKOM CTOPOHBI, a IJaBHOE, YyIOOHOrO0 B HCIOJIb30BaHHH

rpauyecKoro BOIUIONIEHHUS (MPEICTaBICHUS, N300PaAXKEHNUS ).

B nowmckax Takoro TMpeACTaBIE€HHs B NEPBYKD  O4YEpElb  PacCMOTPUM
IIPOCTPAaHCTBEHHbIE  mpencrasiieHus Ksaapar-Ilepuonos. IlpencraBum mucThl

Kasnpat-l1lepnonoB B TpEXMEPHOU MEPCIIEKTUBE.

Puc. 13. Ilpeacrasnenue KBaapar-IlepnoaoB B TpEXMEPHO-NIEPCIIEKTUBHOM

N300paKEHUN.

MoskHO n300pa3uTh U Kak cronky Ksaapar-IlepnomoB B mpocTpaHCTBe:
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Puc.14. Cronka KBanpart-IlepnogoB B mpocTpaHCTBE.

Jlns Be1OOpa Gostee yi00HOT0 N300pakeHUsT pACCMOTPUM UX COBMECTHO.
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Puc. 15. CoBmectHoe npeacrasienne Keagpar-Ilepuonos u3 puc.13 u 14
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SIBHOro mnpeumyiiecTBa B YA0OCTBE M HAIVIAJHOCTH MEXIY JABYMs croco0amu
IIPOCTPAHCTBEHHOro mnpencrasiaeHuss Ksanpar-IleppogoB HeT, kak  BHOHO Ha
COBMECTHOM u3o0paxenun JsuctoB Ksaapar-lIlepuonos. Hekotopoe obiiee
HeynoOcTBO cocTaBisieT To, urto Ksagpar-llepuoasl AOMKHBI OBITH KaXKIbld B
OTIEJIBHOCTH, TOTJa Kak B IUIAHADHOM BapuaHTe BomulomeHus Kaaapar-
[Tepuonnueckoro 3akoHa pacupeAeaeHUs] XUMAUYECKUX 3JIEMEHTOB Ha pucyHkax 11 u

12 Bce KBagpat-Ilepnosibl pa3menieHsl Ha OJIHOM TUIOCKOCTH (TIaHEJNH, JUCTE, ...).

MonyMeHT XuMH4YeCKuX dj1eMeHTOB u3 KBagpar-Ilepnoansix cTen

UtoOb1 100WTBCS W HarISAHOM, W ynoOHOW ¢dopmbl Bortomenus Ksanapar-
[lepromnueckoro 3akoHA pacHpeleieHUs XUMHYECKHUX JJIEMEHTOB, MOIKHO
U3TOTOBUTDH KYOBI: 2X2X2 | 4x4x4, 6x6x6, 8x8x8. Ha cooTBEeTCTBYIOIINX OOKOBBIX
CTEHKaX ITUX KyOOB m300pa3zum oauHakoBeie KBsanpar-Ilepuoansr 2x2, 4%4, 6x6,
8X8  XMMUYECKHX JJIEMEHTOB. YCTAaHOBUM OTH KyObl B  yObIBarouiei
MIOCJIEIOBATEIIBHOCTH OT 8X8X8 Ky0a B OCHOBAHUM K 2X2X2 KyOy Ha BepIIWHE, TaK
YTOOBI BCS KOHCTPYKIIMS BBITJISIZIENA YCTYITHO CYXKAIOIIEHCS KBEpXy KOHCTPYKIIHEH,
MIOXO0XkEW HAa HEKMA MOHYMEHT. Ha pucyHKe HWXKe MpEeACTaBiI€H BUJ CIEPEIN TAKOTO
MOHYMEHTa. Bunbl 1 c3aau, v ¢ IByX OOKOBBIX CTOPOH TaKHe K€, TOCKOJIbKY Ha BCEX
OOKOBBIX CTEHKaX Ky0OOB H300pakeHBbI OJMHAKOBBIC COOTBETCTBYMOIIHE KBampar-
[leprobl XMMHUYECKHX DJIEMEHTOB. Takoe MpeACTaBICHHE IMO3BOJIIET BHJIIETH BCE
KBagpar-Ilepronbl XUMHUYECKHX SJIEMEHTOB CO BCEX CTOPOH, 4YTO YyJIOOHO B
JEMOHCTPAIIMOHHBIX HCTOJIB30BAHMIX, HANpPUMEp, MPU TPENOJaBaHUU XHUMHUH.
MOXHO HE TOBOPAYMBATH CTPAHUILY WU JEMOHCTPAIMOHHYIO MAaHENb, KaK OOBIYHO
ObiBacT, Ha 180 TpamycoB mpemojaBaTeIO0 WM JICKTOPY OT ceO0sS B CTOPOHY
aAyIUTOPUHA TI0 XOAY H3JIOKECHHSI JUJIS YKa3aHUS Ha KOHKPETHBIE XHUMHYECKUE

9JICMCHTEI, O KOTOPBIX I/II[éT pPC€U4b Ha I[aHHBIﬁ MOMCHT H3JIOKCHHA yqe6H0r0
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Marepuaia. Y 100HO TakKe UM Ha OOIIECTBEHHBIX JIEKLIMAX, KOTAa CIYLIATENH CTOAT
BOKPYI MOHYMEHTa M MOXKHO O3BYYHTHb TOJBKO OPHEHTHPOBOYHBIE KOOPIWHATHI

KOHKPETHBIX 3JIEMEHTOB JIJI CIYLIATENIEH HA JPYyrod CTOPOHE MOHYMEHTA.
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Puc.16. Bung Ha MOHYMEHT XUMUYECKUX JIEMEHTOB CO BCEX YETBHIPEX CTOPOH.

Kaxneiii Ksagpar-Ilepuon nHa puc. 11 u 16 xapakrepuszyerca COOCTBEHHBIM
NEPUMETPOM  OJHOTO ONPENENEHHOTrO OJIoKa: MEpBbIM — KpacHbIM OJIOKOM
S-3JIEMEHTOB, BTOPOM — OpaH)XEBBIM OJIOKOM  P-’JIIEMEHTOB, TPETUH — CHHHUM
Omokom d-3reMeHTOB M ueTBEPTHIA — 3en€HbIM OsokoM f-anmemenToB. Bee KBaapar-
Ilepuoapl co BTOPOro MOCIENOBATENBHO 3alOJHEHBl BHYTPEHHHMH IE€PUMETPAMHU
npenpaymmx tunoB Ksagpar-lIlepuogHeix OGJIOKOB € HOBBIMM HOMEpaMU U
COOTBETCTBYIOIIMMU WM CHUMBOJAaMU XHUMHYECKMX 3JeMeHTOB. «Mcropus»
npeasinymx  Keaapar-llepuonoB  BuaHa B HBETaX  COOTBETCTBYIOIIMX
MOCJICIOBATENIbHBIX OJIOKOB M BJIOYKEHHBIX NMEPUMETPUUECKUX CIOEB KBAJIPATUKOB

s-, p-, d-, f-amemenToB.

Kaxnapiii mepuon B CucreMe XUMHUYECKMX DJJIEMEHTOB TMPEJCTABIACTCS OJHUM
KBagpar-Ilepuonom. Bcero Ttakux mnepuogoB B CucTeMe H3BECTHBIX HBIHE
XUMUYECKUX DJJIEMEHTOB 4erbipe. Hymepamus Beaércs B CUMMETPUYHOM
NOCJIEIOBATENIBHOCTH OT CEpPEMH JIEBBIX CTOPOH mnepumeTpoB KBagpaTos.
CummeTpruyHOe pa3OueHne Ha BEpXHUE U HIDKHUE MOJIOBUHBI mepuMeTpoB Ksampart-
[lepronoB co3gaéT BnevariaeHue, OyATO MEPHO] COCTOUT U3 ABYX MOJYNEPUOAOB U
OJIMH TIOJIYIIEpUOJ] pa3Meliaercss B u3BecTHbIX llepuoamueckux Tabmuiax mon
IPYrUM MOAynepuogoM. HYacTo 3TH MONYNEPHOJbl NPUHUMAIOT 3a MEpPUOAbl, U B
obmenpunsToi Ilepuogmdeckord Tabmmme xumuueckux dsmemeHToB |UPAC
coliepkuTCs 7 mepruooB, a B Tabmure mo Bepcun JXKanerta — 8 nepuoaos. [lockonbky
B MaMSTH HECKOJIbKUX IMOKOJEHUM MNpPUBBIYHBIE 7 WU § MEPUOAOB, PACCMOTPUM
BO3MOXKHOCTH  Mepexoja K TpaJullMOHHOW mnepuoauzanuu oT 4-x Ksaapat-

ITepuonos.
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Ot 4-x KBagpar-Ilepuonos k 8-mu Ilepuonam (Bapuanr 1)

Pazpgenum kaxnapil u3 4-x KBagpaT-nepuonoB Ha BEPXHIOK IOJIOBHHY M HHUKHIOIO
nonoBuHy. Ilo mepBomy KBampar-nepuoay 2x%2 caenath 3To mpoie Bcero. IlycTs
KBaJpaTuku 1 U 2 OyAyT MepBbIM NEPUOJOM, a OCTaBLIMECS KBaApaTUKU 3 U 4 —
BTOpPBIM miepuoAoM. lns storo mpocro paszpenuMm Ksagpar 2xX2  mocpeauHe 1o

TOPU3OHTAIIM U PACCTaBUM Ha HEKOTOPOM PACCTOSIHUM JIPYT OT Apyra.

Puc. 17. JIBa nepuojaa ot neporo Ksanpar-Ilepuoga 2x2.

Tpernit u 4eTBEPTHIA TepuOABI W300pa3vM TEeM, YTO K CBOOOJHBIM CTOPOHAM
COEIMHEHHBIX KBaJIpaTUKOB 1 U 2 mpucTaBuM BepxHUE KBajpatuku KBaapara 4x4, a
K CBOOOJHBIM CTOPOHAM COCIWHEHHBIX KBaJIpaTHUKOB 3 W 4 TMPHUCTaBUM HIDKHUE

kBagpaTuku KBanpara 4x4, kak Ha pUCyHKE HHXKE.
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Puc. 18. Tpetnii u 4eTBEPTHIN NEPUOBI U3 MOCIEAYIONIUX aHAIOTOB MIEPBOTO,

BTOPOI'O IICPHUOJO0B U KBAAPATHKOB BEPXHUX U HUKHHUX ITOJIOBUH KBaz[paT-Hepno,ua

4x4

[IaTe1it mepuoa chopMupyeMm U3 aHAIOra TPETHEro Mepruoaa MyTEM MPUCTABICHUS K
CBOOOJHBIM CTOPOHAM aHaJora TPEThero nepuoja (u3 puc.18) KkBagpaTUKOB BepXHEH

nonoBuHbl KBaapat-Ilepuona 6x6, kak nmokasaHo Ha puc. 19.
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Puc.19. IlaTe1ii epuo U3 NOCIEAYIONIETO aHaJIoTa TPETHEro NEPUOAa U BEpXHEH

noyioBuHBI KBajnpar-nepruoaa 6x6

lecToit mepuox cdopMupyemM u3 UYETBEPTOrO TMEPHOJA MPHUCTABICHHEM K
CBOOOJHBIM CTOpOHAM aHaliora 4eTBEPTOro mnepuona (u3 puc. 18) KBaapaTHUKOB

HIKHel nonoBuHbl KBagpat-Ilepuona 6x6, kak noka3zano Ha puc.20.
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Puc. 20. Illectoii neproa u3 MOCIEAYIOIIEro aHaJora Y4eTBEPTOro NEPUOAA U HUKHEH

noyioBuHBI KBajnpar-nepruoaa 6x6

CenpMoit mepuon copMUpyeM M3 aHajora maroro nepuona (u3 puc.19) mytém
MPUCTABJICHUS K CBOOOJHBIM €ro CTOPOHAM KBAJPAaTUKOB BEPXHEH IOJOBHHBI

KBagpart-Ileprona 88, kak nmoka3zano Ha puc. 21.
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Puc.21. Cenpmoii mepuos U3 MOCIEAYIOIIETO aHajiora MATOTo Iepruoja u

BepxHeii nonosuHbl KBaapat-Ilepunona 8x8

Bocemoit  mepuon copmupyem u3 aHaiora mectoro nepuona (u3 puc. 20) mytém
MPUCTABJICHUS K CBOOOJHBIM €ro CTOPOHAM KBAJPAaTUKOB HHUKHEH IOJOBHHBI

KBagpart-Ileprona 8%8, kak nmokazaHo Ha puc. 22.
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Puc.22. BocbMotli nepro1 U3 MOCIeyIOIEro aHajaora mecToro neprojia U HIKHEH

noioBuHbl KBanpat-Ilepuona 8x8

Ecnun IMOJIYYCHHBIC 8 IICPHUOI0B 06T>C,HI/IHPITB IIOCJICAOBATCIIBHO CBCPXY BHH3, TO

IIOJIY4YacTCA KapTUHKA C O4YCHb MCJIIKUMMH, Hep21360p‘H/IBI>IMI/I HaAIIMCAMM.
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Puc.23. 8 nepuonos u3 nosioBuH 4eThipEx KBagpar-Ileprnomos.
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BBuay npakTryecKkoil HEYMTAEMOCTH HAIINHUCEN Ha puc. 23, pasmeiuM NEepUOAbl U

pasMECTHM HX PAJAO0OM.

Puc.24. 1-6 nepuoasl ciesa u 7,8 - nepuoasl CIpaBa.
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Ot verbipéx KBagpar-nepunoaoB k BOCbMHU nepuogaM (BapuaHT 2)

Otnuuue BTOPOro BapHaHTa OT MEPBOrO COCTOMT B TOM, UYTO MEPUMETPUUYECKHUE
noJjoBuHbBI nocneaytomux Kpagpar-Ileprnoaos nocinenoBaTenbHO NPUCTABIIEM HE KO
BCEM CBOOOJHBIM CTOPOHAM aHAJIOroB MpeAblayIux nosoBuH Keaapar-Ilepuonos, a

B OJIHY JINHUIO CHMMETPUYHO K OJTHOM BEpXHEW CTOPOHE, KaK IIOKa3aHO Ha pHuc. 25.

v @
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®© O
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7

Al Si P S cl

&%

Ts Og
117 | 118

Puc. 25. Bocemsb nepro1oB U3 1ojoBuH 4eThipéx Ksaapat-lIlepuomos.
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N B sTtom Bapuante (opMupoBaHus 8-MU TEPUOIOB BCce 0€3 HUCKIIOUECHUS U
OTKJIOHCHUSI XUMHUYECKHE DJIEMEHThI OXBATHIBAIOTCS MAaTeMaTHYECKUMU (popMynamu

KBaJpaToB YETHBIX YHUCEI.

MO>XHO 3aM€TUTh, YTO B OOOMX BapUaHTax MPEJCTaBICHUS 8-MHU MEPUOJOB OT 4-X
KBaapar-Ilepro10B nmony4yeHHbIe KAPTUHKUA CMOTPSITCS 0oJjiee 00beKTaMU UCKYCCTBA,
Hexenu Hayku. Hayke, co CBOWCTBEHHOM €W CTPOrOCTbIO M PALMOHAIBHOCTHIO

OmmKe MOHYMCHTAJIbHOC NIPCACTABJIICHUC 4-x KBaﬂpaT-HepHOI{OB.

ITo MOHYMEHTY XHMHYE€CKHUX IJIEMECHTOB

HNmeem maremaTnueckue 3akoHbl (4) — (8) kBaapaToB YETHBIX YHCEN, KOTOPBIC
YCTaHABIMBAIOT MepuoauyHOCTh KBanmpatoB  (reomerpuyeckux  ¢uryp) us
KBaJpPaTUKOB IIOCJIEI0BATEIBHOCTH HATypaJbHbIX YHCEN B KBajpare, T.€. 4YHUCel,
3aMKMChIBAEMBIX B MaJleHbKUE (EIMHUYHBIE, C PeOpPOM B EIUHUILY) KBaJpaTHKU

oonpmux KBaapartos.

Otn  0000UIEHHBIE MaTeMaTUYECKHUE 3aKOHBI COMOCTABUIM C KOHKPETHBIM
MHOKECTBOM BCEX HM3BECTHBIX XHMHUYECKHMX dJeMeHTOB. ComocTaBlieHHE MOoKa3ajo
100%-o0e cooTBeTcTBHME MaTeMaTHYeCKHX (opMyn pacnpenelleHUuI0 XUMHYECKUX
31eMeHTOB B 4eThIpéX KBanpar-Ilepuogax. XuMuyecKre 3JI€MEHThI UMEIOT Ha3BaHUS
U CHUMBOJIBI, KOTOPBIE CIOXWINCH uctopuuecku. Ho dopmanuzoBano u
VHU(DUIIMPOBAHO XUMHUYECKHUE OHIIEMEHTHl mpolle Obuto Obl 0003HAYaTh MPOCTO
yuciaaMU-HOMEpaMU HatypaiabHOro psaa or 1 go 118. Otu umcna Bmecte ¢ 119 u
120, Ha KOTOpBIE €IIE HET XUMUYECKUX DJIEMEHTOB, NOCIEAOBATEIBHO MOJHOCTHIO
0e3 eIMHOT0 MCKIIFOYCHUS WIIM OTKIOHEHUS 3anmonHsaoT 4 KBagpara: 2%2, 4x4, 6X6,
8%8. Otu KBampatbl u ecTh meprojsl 3akoHOB (4) — (8) kBagpaToB YETHBIX YHCEIL.

KBagpar-nepuoasr 2%2, 4x4, 6X6 u 88 Ha puc. 6 u 11 B CBOMX MepUMETPUIESCKUX
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KBaJpaTUKaxX COAEPKAT ONpeAeaEHHbIe OJIOKM XUMUYECKUX JIEMEHTOB, & UMEHHO S-,
p-, d-, f-3;1eMeHTOB COOTBETCTBEHHO. BhIeIMM MX NIepBbIC TOSBICHUS U MPEICTAaBUM

Ha PUCYHKE HMXKE.

B Ne
5 10
Al Ar
13 18

14 |15 |16 |17

Puc. 26. Ilepbie nepumeTpbi-0J10KH S-, p-, d-, f-anmementor B KBaapar-Ilepromax

MOHYMCHTA XUMHUYCCKHUX 3JICMCHTOB.

KpacHbrit Tun 6;10ka S-371€MEHTOB MOBTOPSIETCS €I1I€ TPU pa3a BO BTOPOM, TPETHEM U
yetBepToM KBaapar-lIleprogax ¢ HOBbIMM HOMEPAMU M COOTBETCTBYIOLIMMH UM

XUMHYCCKUMHU 3JICMCHTAMU.

XGHTO-OpaH)KeBLIﬁ 010K P-3JIEMECHTOB NOBTOPSACTCSA eme aBa pa3a B TPCTbCM H
YCTBCPTOM KBaz[paT-Hepuoz[ax C IOCJICOOBATCIIbBHO HOBBIMH HOMCpAMH H

COOTBCTCTBYIOIIIMMHU MM XUMHWYCCKUMH IJICMCHTAMMU.

Cunnii 6510k 0-3J€MEHTOB MOBTOpsieTCs eimé OauH pa3 B 4eTBEpTOM Kmampart-
Ileppone ¢ HOBBIMM HOMEpPAaMHM M COOTBETCTBYKOIIMMH WM XWMHYECKUMH

QJICMCHTaMHM.

3enéHblii sxe 010K f-371eMEHTOB MOSBIIIETCS TOJIBKO OJUH Pa3.
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Kaxnagpii w3 S-, p-, d-, f-0JI0OKOB XMMHYECKHUX DJIEMCHTOB 3aHHMAET CBOM,

Hp€I[H2l3H2t‘-I€HHBII>i TOJIBKO €MY, IICPUMETP CAMHHUYIHBIX KBAAPATUKOB.

Uro xe? UYwucna, 4€THBIE 4YMCIIA, KBAaApaTbl YETHBIX YUCEN YXKE 10 OTKPBITHSA
XUMUYECKUX OJJIEMEHTOB M JIO0 TOSBICHHUS KBAaHTOBOW MEXAaHUKH «3HAJIW»

pacripejiesieHue 31eMeHTOB?! DTo nmopa3utenbHo, HeoObsicHuMo, HO DAKT!

B Ttakom cnyuae, Iludarop mpaB B cBoém wuspeueHuu: «Bc€ ectb uucna m ux
oTHOILIEHUA». «Bcé» - Bca BceenleHHas1, MOCKOIBKY XMUMHUYECKUE DJIIEMEHTBI BO BCEH

Bcenennoii.

I'omonoruueckue I'PYIIIBI 3JICMCHTOB-aHAJIOTOB IIPOCJICKUBAIOTCS B MOHYMCHTC I10
BCPTHUKAJIIM, HO OHU PA3BCANHAIOTCA KBa,HpaT-HCpI/IMCTpaMI/I mocJiIcAymmnx KBaz[paT—

HepI/IO,Z[OB. Mo>xHO O6’BCI[I/IHI/ITB TOMOJIOTUYCCKUC I'PYIIIILI B OTACIILHBIC CTOJ'I6I_II>I.

N O| F
7 |8 |9
Ne
10
Ar
18
S |Fel
15 |16 | 17
As | Se | Br
33 (34 |35
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51 |52 ]'53

2
g Aty

Puc. 27. I'pynmsi-cTONOIBI 7IEMEHTOB-aHATIOTOB B IEPUMETPUUYECKUX U BHYTPEHHHUX

KBaJpaTHbIX cnosix Keanpar-llepuonos.
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B cronbue u3 yetsipéx KBaapar-Ilepuonos 2X2 Hymepaius UAET Cie€Ba HAlpaBo B

BCPXHUX N HUKHUX psAOax.

B cronbue u3 tpéx KBanpar-Ilepuogos 4x4 nymepanus UAET clieBa HAIPaBO B JIBYX
nosioBuHax KBajgpaTta He Mo mpsMOM, a MO JIOMaHHBIM M-00pa3HOM M OOpaTHOU -
oOpa3HOM TpaeKTOpUsM M3-3a HAJIM4Yusi BHYTpeHHero mnepsoro Ttuna Ksagpart-

[Tepuopna.

B cronbue u3 aByx KBagpar-nepnonos 6x6 Hymeparus Ua€T cieBa HAMpaBoO B JIBYX
nonoBuHax KBagpara, Takke He NO NPSIMOW, a MO JOMAaHHBIM M-00pa3HON W
nepeBEPHYTON M-00pa3HON TPAEKTOPHUSM HM3-33 HAJUYMs JABYX BHYTPEHHHUX MEPBOIO

u Broporo TunoB Ksagpar-Ilepnonos.

B ognom Ksanapat-Ilepuoge 8x8 Ttaxke Hymepamuss HAET clieBa HANpPaBO B JIBYX
noysioBuHax KBanparta, Takke He MO TPsSMOW, a IO JIOMAaHHBIM N-O00pa3HOM u
NepeBEPHYTOM M-00pa3HON TPACKTOPHAM U3-3a HANUYHS TPEX BHYTPEHHUX TEPBOTO,

BTOpPOTO U TpeThero Tunos Keanpat-Ilepuonos.

[lopsox Hymepaluu B Kaxa0M S-0JI0Ke U3 4 371eMEHTOB UAET ¢ BEPXHEH MOJOBUHBI
U3 2 BJIEMEHTOB Ha HIDKHIOW IOJIOBUHY W3 2 3JIEMEHTOB M CJIEBa HAMpaBoO IO
JUHEWHOU TpaekTopuu. B apyrux Onokax Hymepaius Beaércs 1o I-o0pa3HOU
TPAaCKTOPUHU, HO TAK)KE C BEPXHEH IMOJOBUHBI HAa HUKHIOIO M CJIEBa HANpaBO B
OCHOBHOM, JIMIIb B Ha4aJIe BBEPX, a4 B KOHIIE BHU3. B HWKHEW MOJIOBUHE HyMEpaLus
BeIE€TCS B HAYaJle BHU3, a B KOHIIE BBEPX MO MEPEBEPHYTOM M-00pa3HOU TPACKTOPHH.
TeM He MeHee, JIEMEHTBI-aHAJIOTH YETKO mpociiexkuBaroTcs. Hanpumep, AmroMuHun
u Nuguii nexar nox bopom u Nannuem, nnum Apron u bpom nexar nog Heonom u

XJIOpOM COOTBETCTBEHHO.

Mo>xHO Y6GI[I/ITBC$[, 4TO BC3AC HMMECCT MCCTO CHMMCTPHUYHOC <«IIPOTHBOCTOAHHUCH

QJICMCHTOB-aHAJIOI'OB.
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YeTHOCTh uHMceNl caMa MO cebe COMAEPKUT HEKYI0 MapHOCTh (ABOMHUKOBOCTH).
PaccmoTpenHas MatemMaTH4ecKasi TCOpUs pPacpeieICHUS] XUMUYECKUX DJIEMEHTOB HE
SBJISIETCS. €IMHCTBEHHBIM BapUaHTOM. PaccMOTpuUM JIBOMHHMKOBBIA BapHaHT TEOPUU

Ha OCHOBEC YCTHBIX YHCCII.

JluaiHO-IeprOAMYeCKUI 3aK0H pa3pacnpeaejeHusi HaTyPaJbHbIX YHCeJ

Bo3bMEM psiji KBaApaTOB YeTHBIX yncen (2n)2 npun =1, 2, 3, 4:

(2n)? = 4; 16; 36; 64 9)
[Tepenumem (9) B Bume:
2(2n%) = 2(2; 8; 18; 32) (10)
[Tonyunnuch HEKHE YHCIOBBIE CIABOEHHOCTH — IMIOCTEAOBATEIbHBIC JUAIbI W3

nocienoBarenbHocT MoHaa: 2; 8; 18; 32. Homepa Ny m obmee kommyectBo Ky
sleMeHTOB B auanax (dyad, mepBasi OykBa — HIDKHUN HHIEKC y Homepa N wu

KosmuecTBa K) MOXHO BBIPa3UTh:

Ng = 2(2; 8; 18; 32) (11)
Kg=232n?=2(2+ 8+ 18 + 32) (12)
Bce wunensl cnaraembix cymmbl  (12) MOXHO pa3BEpHYTh B TaOJUIly C

MIOCJICIOBATENILHOM HYMEpAalMe HaTypajdbHBIMH  YHUCJIAMH, CJIEBA HANpaBO IO
ropu3oHTaiAM MoHal [uan-lIlepronos N, BO3pacTarolux NOCIEA0BATEIBHO CBEPXY

BHU3 OT 1 10 4:
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1 2

3 4

5 6 7 8 910 1112

13 14 15 16 17 18 19 20

21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38

39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56

57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88

89 90 91 92 93 94 95 96 97 98 99100101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120

Puc. 28. lnaa-Tlepuoanueckas Tabnuiia mpoHyMEpOBaHHBIX KBaJIPATOB

YETHBIX YUCEL.

Ta6JII/IIIa MMpcaAcCTaBJICHA 4-ms 3dKOHOMCPHO YIJIMHAIOMIUMUCA IUAJaMH CBCPXY BHUI.

Juan-Ilepuoauyeckoe pacnpeaejgeHue XMMHYECKHUX 3JIEMEHTOB

Tabnuna Bepcun XKanera (Puc.4) cocrout u3z 4-x /luan C U3BECTHBIMU K CEpeIHUHE
IPOIIJIOTO BEKa XMMHYECKMMHU 3yemMeHTamMu. B nepBoil [Inanme aBe moHaawl mo 2
anementa: H, He B Bepxueit Mmonane, u Li, Be B mmwkueii monazne. Kondurypanus
stoii Ilepuoamueckoit TabGmuipl coBmamaer ¢ kKoHdpurypauuend puc. 28. Omnaxo,
BEpXHEE IOJIOKEHHE C TUIO03ajaroliedl (GyHKIHEeH XUMUYecKHu uHepTHoro I'enus B
IPYIIE C OCTaJbHbBIMU XHUMHUYECKHM OYEHb AaKTUBHBIMH IIEIOYHO3EMEIbHBIMU
MeTaJJIaMH BBI3bIBAJIO OOJBIITHUE COMHEHHS, M B Hay4HO-00pa3oBaTeIbHOMN cUCcTEMe

ATOW TAONHIIEH MPAKTHUYECKU HE TIOJIB3YIOTCS.

Ho nmonoxenue I'enus, sBuAromerocs S-3JIEMEHTOM B OJIHOM Tpymnme ¢
IIEJIOYHO3EMETBHBIMA  METaJlJIaMU, aTOMbl KOTOPBIX TAaKKE€ HMMEIOT BHEIIHUE
S-2JICKTPOHBI, HAYYHO 00OCHOBAHO M ompapaaHo. biaropoaneie ra3el, or Ne 1o Rn,
SBJISIFOTCA P-dieMeHTaMu U B TaOmuiie Bepcun JKaHeTa OHM CHPaBEIJIMBO OT/ICJICHBI

oT I'emus. C y‘—IéTOM TUX 00CTOSITEJIHLCTB CI/ICTCMaTI/IBaI_II/Iﬂ XHUMHNYCCKHUX JJICMCHTOB
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10 >KaH€Ty BIIOJIHC OIlpaBAaHa, U UMCCT IIPAaBO HC TOJIbKO Ha CYIICCTBOBAHUC, HO U

Ha IIMPOKOE MPU3HAHKUE C BCEOOIINM PUHSATUEM.

Ha puc. 29 npencraBnena martematuuecku oOocHoBanHas Juan-Ilepumonnueckas

Tabmuua no tuny Tabmuuel Bepcun JKaHeTa ¢ HbIHE M3BECTHBIMU XUMHYECKUMU

DJICMCHTaMHU.
H He
Li Be
Na Mg
K Ca
ScTi V Cr Mn Fe Co Ni Cu Zn Rb Sr
Y Zr Nb Mo Tc RuRh Pd Ag Cd Cs Ba
LaCe PrNdPm Sm EuGd Tb Dy Ho Er Tm Yb LuHf Ta W Re Os Ir Pt Au Hg Fr Ra
AcThPaU Np PuAm Cm Bk CfEs Fm Md No Lr Rf Db Sg Bh Hs Mt Ds Rg Cn 119 120

Puc. 29. lnan-Tlepuoanueckas Tabnuia XUuMAYECKUX SJIEMEHTOB.

[Tockonbky 3meMenTsl 119-i1 m 120-i1 emé He oOHapyXeHbI M HE CHHTE3UPOBAHBI,
OHM TIPEJCTAaBJICHBI YMCIIaMH. | enuid, NpUHAIJIEKAIIUH K KpacHOMY OJIOKY S-
AJIEMEHTOB, PpAaCLBEYEH YEPHBIM-KPACHBIM (TEMHO-KOPUYHEBBIM) IIBETOM C TEM,
9TOOBI 3a0CTPUTh BHHMaHHWE Ha €ro KpaiHeld XHUMHUYECKOM HMHEPTHOCTH KaK IO
MIEpBOMY TOPU3OHTAIBHOMY psiny (nepBoi MoHaje) nepsoro [lepuoaa (Huazne), Tak u

0 KpaifHEMy MPaBOMY BEPTUKAIBHOMY CTOJIOITY (TpyTITie).

B ocranbHOM BHIHaA CTpOMHas 3aKOHOMEPHAs HEMPEpPbIBHAS IOCIEIOBATEILHOCTD
S-, p-, d-, f-0;10KOB XMMHYECKHX DJIIEMEHTOB CIipaBa HayieBo. Takoe 32-X IpymmoBoe
TabM4IHOE Borutomenrne CHCTeMbl XUMHYECKHUX JIEMEHTOB, HECOMHEHHO, JIOTHYHEE
u ocretnunee 18-rpynmosoro ot IUPAC u Ylll-rpynmoBoro Boromenuit CucTeMsbl
XUMHUYECKHUX 3J1EMEHTOB. CTYIIeHbKH JWajl 3aKOHOMEPHO yBeIW4YHuBarOTCcsl Ha 6, 10,
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14 cton6uoB-Tpymi, coctasussg psaa: 2, 6, 10, 14, kotopbie NpeaCTaBIAIOT YUCIOBOU
S-, p-, d-, f-psa. B sTomM dYETKO NPOCIEKUBACTCS MPOCTas MaTeMaTHYeCKas
3aKOHOMEPHOCTh B PaCHpPE/ICICHUH XUMHUYECKUX AJIEMEHTOB. Benb, yABOCHHBIN psia:
4, 12, 20, 28 mpeacraBiasieT HE YTO HMHOE, KaK KOJMYECTBA IOCJIEI0BATEIBHO
MOSIBJIIOIINXCS M 3aKPEIUITIomuxcs s-, p-, d-, f-aementoB B kaxmoin Juaae npu
MOCJIEI0BATEILHOM CTYNEHYATO HUCXOASIIEM Iepexoie oT 0Joka K OJI0OKy, HaunHast

C s-0JI0Ka.

ITo moBOly COMHEHUI B TUMO3aat0leM MoJiokeHuu ['enust Hax bepumireM MOKHO
OTMETUThb, YTO OHU HE TOJBKO MO OTHONICHWIO K ['€nrio, HO U MO OTHOUIEHUIO K
Bonopony. Passe Bomopon siBisiercss mienodHbiM metaiiom? Koneuno, Her. U
BOOOIIle, B METAUIMUYECKON (opMe CyMelu TMOJY4YUTh JIMIIh HEJaBHO B OCOOBIX
yCJIOBUSAX, MpPUYEM, B BHJE CJIEAOB Ha MOBEPXHOCTU JPYroro marepuaia, a He
«CITUTKOB III€JIOYHO-MeTainyeckoro Bomopona». TakoBa yk 0COOEHHOCTH ABYX
NEPBBIX THNO3aJAIINX S-35ieMeHTOB. [locneayronme Tumo3amaroume 3JIEMEHTHl He
TaK CHUJIBHO BBIJEJSIOTCS B CBOMX F'OMOJIOTMYECKHX TPyNIax 3JIEMEHTOB-aHAJIOIOB.
Cssi3aHO 3TO ¢ TeM, 4To atoMbl Bopopoxa u I'enns MMEIOT TOJIBKO MO OJHOM  S-
ANEKTPOHHON O000JI0UKE, TOrJa Kak aTOMbl APYTUX THIO3aJal0IINX 3JIEMEHTOB
UMEIOT, TI0 MEHBIIIECH Mepe, MO JABE IJIEKTPOHHBIE 00070Yku (P-o000i0uku). Uem
OO0JIbIIIe AIEKTPOHHBIX 000JI0YEK Yy aTOMOB, TEM MEHEE BBIICIAIOTCS TUII03a/1al0IINe
aJIeMeHThl Ha (oHe cBomx aHanoroB. B f-Omoke wMexay THITO3agaromuMu
JAHTAHOUJIAMU W TIOCIEAYIOIMIMMH aKTUHOUJAMU pPas3Iudusi (HU3MKO-XUMUYECKUX

CBOMCTB HE3HAUMTEIIbHEIC.

Bce s-, p-, d-, f-010Ku mpeacTaBISAIOTCS COOCTBCHHBIMH KOMIIAKTHBIMH HaOOpaMu
CTONOIOB-TPYII d3JeMEHTOB-aHanoroB. Koudurypanuu pucynkoB 29 um 28 1o
yeThIpéM auanam B To4HOCTH, 100%-HO, coBmagaroT, MOKa3bIBasi CIPABEIIMBOCTD

JaHHOI'O BapHaHTa MAaTCMaTH4YCCKOI'O 000CHOBaHHUS HepI/IOI[I/I‘—ICCKOFO 3aKoHa
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XUMHNYCCKHUX JJICMCHTOB. HpOI/IJIJHOCTpI/IpyeM U INOATBCPAUM ITO YTBCPIKACHHUC Ha

COBMECTHOM MPEICTABICHUN PUCYHKOB 28 1 29:

1 2

3 4

5 6 7 8 910 1112

13 14 15 16 17 18 19 20

21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38

39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56

57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88

89 90 91 92 93 94 95 96 97 98 99100 101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120

H He

Li Be

Na Mg

K Ca

ScTi VCr Mn Fe Co Ni Ca Zn Rb Sr

Y Zr Nb Mo Tc RuRh Pd Ag Cd Cs Ba
LaCePrNdPmSmEuGd Tb DyHoEr Tm Yb LuHf Ta W Re Os Ir Pt Au Hg Fr Ra
AcThPaU Np Pu Am Cm Bk CfEs Fm Md No Lr Rf Db Sg Bh Hs Mt Ds Rg Cn 119 120

Puc. 30. CpaBHeHHEe YMCIOBOIO MATEMATUUECKOTO (HABEPXY) U DIIEMEHTHOTO

XUMHUYECKOTro (BHU3Y) pactipenencuuii B J{uan-Ileproanueckoii ¢popme BOTIIOMICHHS.

Bunno 100%-oe coBmnanenue yncioBoro pacnpeneneHust mo gopmynam (10), (11) u

pacinpcaciiCcHua XUMHUUYCCKUX 3JICMCHTOB.

Cnenyer 3ametuth, 4yto [uan-Ilepmomnueckas Tabmuia XMMHUYECKUX SJIEMCEHTOB,
npeAcTaBieHHass Ha puc. 29 u puc. 30 10O KOJIMYECTBEHHO-KAYECTBEHHO-
ACTETHYECKUM TOKa3aTessiM MpeBocxoauT l[lepmonmdeckyro Tabmuily XUMHUYECKHX

aneMeHToB, pekomeHaoBanHy0 [UPAC.
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Bo-nepBbiX, mpenacraBieHa ogHOW LenbHOM Tabnuuei, Toraa kak Tadmuua IUPAC c
OTIEIbHO BHIHECEHHBIMH JIAHTAHOWJIAMU W AKTHHOUAAMH (PAKTUYECKH COCTOHUT M3

JIBYX TaOJIHIL.

Bo-Bropeix, Ilepuoanueckas Tabmuua IUPAC He nmeeT MmaTeMaTH4eCcKO (GOpMYJIbL,
torqa kKak Tabaumer Ha pucyHke 29 u 30 COOTBETCTBYIOT CTPOrOMy
MaTemMaTHueckomMy 3akoHy — Juan-llepuonnueckomy 3akoHy paclpeneiaeHUs

KBaJIpaTOB YETHBIX YUCEI.

B-tperbux, Tabmuusl Ha puc. 29 u puc. 30 He UMEIOT HU OJHOTO IYCTOTrO MECTa,

torna kak Tabnuna IUPAC umeer 36 mycThIX KIETOK B OCHOBHOM Tabmnuiie.

B-ueTBépThiX, Tabnuma Ha puc. 29 u puc. 30 UMEIOT 3aKOHOMEPHO M3MEHSIOIIYIOCS
MOCJIEIOBATENIPHYIO CTYNEHYATYI0 (POpPMY M3 OT/IEJbHBIX KOMIIAKTHBIX OJIOKOB S-, -,
d-, f- anemenToB, Toraa kak B Ilepuoauueckoii Tabaume IUPAC B 18-oii rpymme S-

3JICMEHT BO3TJIABJIACT TOMOJIOTHYCCKYIO I'PYIITY P-3JIEMEHTOB.

N3BecTHBI 1BE cOBpeMeHHBIE (popMynpoBkH [lepuoandeckoro 3akoHa:

1. CBoiicTBa XMMHUUYECKHUX 3JIEMEHTOB, a Tak)Ke (POPMBI U CBOMCTBA COCIMHEHUI
ATUX AJIEMEHTOB HAaXOJATCS B MEPHUOJUYECKON 3aBUCUMOCTH OT BEJIMYHUHBI 3apsiaa
AJIep UX aTOMOB.

2. CBolicTBa XUMHUUYECKHX DJIEMEHTOB, a Takke (POPMBI U CBOWMCTBA COCTUHEHHIA
ATUX BJEMEHTOB HAXOIATCS B MEPUOJMYECKON 3aBUCUMOCTU OT UX MOPSAJIKOBBIX
HOMEPOB.

B cBs3u Cc BBIBIICHHMEM MaTeMaTHYECKH 0OOCHOBAHHOW YHMCIIOBOM TaOJHWIIBI HA PHC.
28, ¢ KOTOpOil KOH(PUTYpPAITMOHHO coBHagaeT Tabnuia XWUMHYECKHX IJIEMEHTOB Ha
puc. 29, mnpeanoutuTenbHee (HOPMYTUPOBKA 2. O MEPHOTUYECCKON 3aBUCUMOCTH

CBOMCTB 3JIEMEHTOB OT UX IMOPAOKOBBIX HOMCPOB.
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Ilepnognyecknii 3aKOH XMMHMYECKHUX JJIEMEHTOB BBIPAXaeTCA IMPOCTBIM 3aKOHOM
KBaJpaToB YETHBIX yucesnl W Bomuomiaercs B Juan-lIlepuoanueckoit Tabnuie

XUMHNYCCKHUX JJICMCHTOB.

MaremaTtuueckoe oOocHoBaHue llepronuueckoro 3akoHa XUMHUYECKUX DJIEMEHTOB
3aKOHOM KBaJIpaTOB YETHBIX YKcell ¢ BomomenueM B popme Jduan-Ileproguueckoit
32-x rpynnoBoil Ilepuognueckoit TaliauIbl XUMHUUYECKUX DJIEMEHTOB SBIISICTCS
BTOPBIM  pe3yJbTaTOM M BTOPHIM BapMaHTOM MaTeMaTH3aluu (YUCIOBOIO
mudposanus) llepuoanueckoro 3akoHa XMMHUUYECKHX 3JeMeHTOB. Jrtoil  Juan-
[lepuonuueckoit  Tabnuued  MOXKHO TMOJIB30BaThCs B c(epax: NpOCBELICHUS,

o0pa30BaHus; B HAYYHOU U MPOU3BOIACTBEHHOM cdepax.
Wrak, nony4eHsl:

1) Ksagpar-Ilepuoauueckre mudpbl 3akoHa pPACHPEICICHUS  XUMHUYECKHUX

AJIEMEHTOB, BoIUIoMEHHBIE B ueThIpéX KBaapar-Ilepuonax u Monymenre
XUMHYECKUX IJIEMEHTOB.

2) Huan-Ilepmogmveckuii mudp 3akoHa pacrpeneseHus XUMUYECKUX 3JIEMEHTOB,
BOIUIOMIEHHBIM B 4eThIpéx Jlmamax-lIlepmomax uan-Ilepumommueckoit TaOmuirsn

XUMHUYCCKHNX SJICMCHTOB.

PaccmoTrpum coBmectHo yethipe Juan-Ilepuona u uyersipe KBanpar-Ilepuona :
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Puc. 31. lnagsi-ITepuoast ceepxy Buu3 u KBanpar-Ilepuoss! cieBa Hampaso.

UYetsipe Juan-Ilepuona B mociemoBaTenbHocTH N = 1, 2, 3, 4 pacnoyararorcs
CBEpXYy BHH3 OT IMEPBOTO MEpPHOJa C HAUMEHBIIUM YHCIOM (4) BJIEMEHTOB K
4eTBEPTOMY TEPHOY C HAUOOJbIIUM dYHuciIoM (64) snemeHToB. ['omonoruyeckue
TPYIIIbI 9JIEMEHTOB — aHAJIOrOB B S-, P-, O-, f-Oyokax mociemoBaTeabHO
KOMIAKTHBIMH MPSMOYTOJIbHBIMH YYaCTKaMU BBICTPAUBAIOTCA CIIpaBa HAJIEBO OT 32-
Ol TPyHImbl S-2JICMEHTOB JIO TiepBoi Tpymmbl f-anemenTtoB — JlaHTana u AKTHHHSA,

CCJIM HYMCPOBATh CJICBA HAIIPABO.

Ho Takol mopsmok rpynn HE COOTBETCTBYET MCTUHHOW MOCIIENOBATEIBHOCTH HX.
Hymepanust rpynn momkHa ObITH crienyromas (apabckumu mudpamMu, JaTHHCKAMUA

MMOJIy4acTCs CJIMIIKOM I'POMO3/JIKO, B pAJ HC HOMeIHaIOTC}I)I
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192021222324252627282930313291011121314151617 18 12

Buytpu OnokoB Bo3pacTaroliass HyMepalusl TpyIIl npuBbiuHas (3amagHasi, clieBa
HaIpaBo), HO MOCIIEI0BATEILHOCTh CAaMUX OJIOKOB IO BO3PACTaHUIO MAacC U 3apsiioB
saep aTOMOB HenpuBblyHasi (BocTtouHasi, cmpaBa HaneBo). MOXHO cKa3aTh
cMelnanHas 3anaaHo-BocTtounas norvka wim tpaauiusa. B octansHoM 32-rpynmnoBast
HNuanno-nepuoauueckas Tabnuiia XUMUYECKUX 3JIEMEHTOB MaTEMaTUUYECKHU CTPOHA,

JJOTH4YHA, HO HCCKOJIbKO aKaJACMHN4YHa (CKy‘IHOBaTa).

B coBpemennoit 18-tu rpynnosoit Ilepumonnueckoit Tabmuue IUPAC nymepanus

IpyII IIOCIEA0BATEIbHAs CJIEBA HAIIPABO:
12345678910111213

I'pynna Tl'enust okaswiBaeTcs mocnegaHei, 18-oi, rpymma bopa — 14-o#, rpynma
Ckangus — 3-eif, 4TO HUKaK HE COTJacyeTcsi C COOTBETCTBHEM HOMEPOB TPYIII
YyyciaaM BHEIIHUX OJJIEKTPOHOB B aTOMax »dJEMEHTOB MO KOPOTKONEPUOIAHOM
[Tepuoguyeckoit Tabnwie XUMHYECKHUX 3JIeMEHTOB. Ecim mpuaepKuBaThCs STOM
OPUBBIYHOM JIOTMKH, TO MOJYYaeTcs, 4TO Yy aTOMOB JJIEMEHTOB rpynnsl bopa 14
BHEIIIHUX AJIEKTPOHOB, a HE 3, y aToMoOB ['enus 18 BHEIIHUX 3JIEKTPOHOB, a HE 2, ¥
aTOMOB WHEPTHBHIX 3JIEMEHTOB 18 BHEHMIHMX 3JEKTPOHOB, a He 8. Takoro ObITH HE
MOXKET. Y aTOMOB XMMHUYECKHX AJIEMEHTOB KOJWYECTBO BHEIIHUX 3JIEKTPOHOB HE
MokeT ObITh Ooubiie 8. Kak u3BectHo, 0-siaeMeHTHI 2-X BajCHTHBIC, Kpome I-
BAaJICHTHBIX MeIH, cepeOpa, 3oi10ta, Xpoma, Momubaena, Pyrenus, Ponus,
[DratuHBl.  T.€. MX aTOMBI MMCIOT He Oojee 1-2 BHeNIHWX 3JIeKTpoHOB. Bcee f-
AJIEMEHTHl JABYXBAJIEHTHBI, T.€. UX AaTOMbl HMMEIOT IO 2 BHEIIHUX »3JIEKTPOHA.
CrnenoBarensHo, B [lepmonnueckoit Tabnumne IUPAC He oTpa)kaeTcsi COOTBETCTBUE
HOMEPOB TPYII YUCIaM BHEIIHUX DJIEKTPOHOB aTOMOB XMMHUYECKHUX 3JeMeHTOB. Ho
3TO MPOTHUBOPEYHUT KBAHTOBO-MEXaHMYECKOW OCHOBE NEPUOAU3ALNHA CBOWCTB

XUMUYECKUX 3ieMeHToB. OnHo u3 aByx: 1) 18-tm rpymmoBas Ilepuoguyeckas
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Tabmuua IUPAC He BepHa, KBaHTOBas MeXaHUKa BepHa; 2) 18-Tu rpymnmoBas
[lepuonnueckas Tabnuna IUPAC BepHa, KBaHTOBasi MEXaHUWKAa HE BepHA. TpyaHbIN

BBIOOD.

B detsipéx Kaanppar-llepuogax Her cmemeHus 3anagHod U BocTouHOW JOTHK U
TpaauIui, TOJIbKO 3amnajHas JIoruka u Tpaauius. 1 nepuossl, u rpynimsl, U OJ0KH —
Bce ciieBa HampaBo. Ho BOT 3TO Kak pa3 MOXKeET ObITh HeJoCcTaTKOM. Beab MbI (1a 4TO
MBI, BCE 4eJIOBEYECTBO!) MPUBBIKIM K TOMY, YTO TEPUOABI MO BEPTUKAIU CBEPXY
BHM3, 2  OJOKM B OCHOBHOM — IO TOPU3OHTAJIM CIipaBa HajeBo. Tpaauiuwu,
MPUBBIYKKA YacTO OBIBAIOT HEMPEOJOJUMBI. YUHUTHIBAs 3TO, PACCMOTPUM BMECTE C
Huan-Tlepuonnueckoit  TaGmunei BepTukanbHoe  KBaapar-llepuonnueckoe
Borutonienne (puc. 16)  KsampartHo-Ilepuoamueckoro 3akoHa pacmpeneneHus

XUMHUYCCKHNX 3JICMCHTOB.

Ksanpar-lIlepuonnueckoe BoOIUIONIEHWE 3aHUMaeT MeHbIIe Mecta, udeM Jluan-
[Tepuoguyeckass Tabnuma Ha 20%. DTO NMpeuMyIiecTBO, HO HE NMPUHIUITHAIBHOE.
[IpuHnunmuanpHOE XK€ MpeuMyliecTBo B ToM, uTto B Ksaapar-lIlepumonnueckom

BOINIOINICHUHN U IICPUOABI, 1 6J'IOKI/I, U T'PYHIIIbI — BCC 110 BEPTUKAJIN, CBCPXY BHUS.
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Puc. 32. lnaa-Tlepuoasr u KBaapar-Ilepuobl cBepxy BHU3.

XOTb 3TO U OTIWYUE OT TPAJAUIMOHHBIX U MPUBBIYHBIX «IIEPUOAOB MO BEPTUKAIIH, A
OJIOKOB ¥ TpyNI 1O TOPU3OHTAIN», HO OTIWYUE BBIUTPHIITHOE B CTOPOHY
olHOOOpa3us, T.€. YIPOLIEHUs, KOTOpPhIE€ BCErja JIerde BOCIPUHUMAIOTCA, YeM
YCIOXKHEHUS. B CBSI3M € 3TUM MOXKHO MEPECMOTPETh «CTOIKY» TOPU3OHTAIBHBIX
«mctoB» Ksanpar-Ilepuogos Ha puc. 14 u 15. Ecau coenunuth (ckientsh) Bce 4
xEcTkux nmcta KBagpar-lIlepnomoB mpo3padyHbIMU TMJIACTMACCOBBIMH CTOJIOMKAMU
cedueHreM 2x2 1o neHtpanbHbiM KBagpar-Ilepuogam 2x2, To Bce KBaapaTHKU OyayT
BUAHBI. Takasd KOHCTPYKLMSI MHTEpECHa TeM, uto Bce nucthl KBaapar-Ilepuonos
YCTaHABIIUBAIOTCS O MPO3PAYHON OCH, MPOXOJANIEH MO YETHIPEM LEHTPAIbHBIM
Ksamgpar-Ilepuomam S-0510ka XMMHYECKHX 3JJIEMEHTOB. B TakoM BOIUIONIEHUH
nepuMeTpbl P-, 0-, f-OMOKOB mocCiEenOBaTEIbHO  KOHIIGHTPHYCCKH OKAWMIISIOT

ueHntpanbHbiii KBagpar-Ilepuon S-070ka XMMHYECKHMX 3JI€MEHTOB, T.e. P-, d-, f-
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AJIEMEHTHI paBHOYAANIeHO pactupsitorcs oT KBaapart-lIlepuona s-6ioka. Bo Bcex xe
u3BecTHBIX Tabnmunax u B J{uag-nepuonnyeckoit Tadbnuie Ha puc. 29 p-, d-, f-61oku

pacuiupArOTCsa TOJIBKO B OJHOM HAIIpaBJICHUH, CIIpaBa HAJICBO.

Cronn xummnuyeckux 3jieMenToB u3 {uan-Ilepuonon

N3o6pazum  uan-Ilepuoandeckyro  Tabiuily  XUMHUYECKHUX  DJIEMEHTOB B

BEpTUKAIBHOU dopme.

Jlnst »TOrO TpeABapUTEILHO BCE YKCIA M CHUMBOJBI TOMECTUM B COOCTBEHHBIC

KIICTOYKHN-KBAJAPATUKH, KdK ITOK4A3aHO Ha pHC33

B C N |O
s [6 |7 |8
Al |8 |2 |S
13 (14 [15 |16
Ga | Ge | As | Se
31 |32 [33 |34
In [Sn |Sb | Te
49 |50 |51 [52 |
Tl [Pb |Bi [Po
81 |8 |83 |84
Nh | Fl | Mc | Lv
113 | 114 | 115 | 116

Puc.33. I[I/Iaﬂ-HepI/IO,Z[I/I‘-IeCKaH Ta6Jmua XUMHYCCKUX 3JICMCHTOB B KBaJIpATUKAX

[Mepenenaem puc.33 Tak, 4urobsl S-, p-, d-, f-Oyoku cie0BaIKM ClieBa Hampaso.

[Tonmy4ynm HIDKECTEAYIOIIee MPOMEKYTOUHOE U300paKEHHE:
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Ne |F O |[IN" |iC B
10 9 8 7. 6 5
Ar L CIEES S Pias [SEES A
18 |17 |16 [15 [14 [13
Kr |Br [(Se | As | Ge | Ga
36 35 34 |33 |32 |31
Xe |1 Te [Sb [Sn |In
54 53 52 |51 (50 |49
Rn |At (Po |Bi |Pb |TI
8 |8 |84 (8 |8 |81
Og [Ts |[Lv |Mc | Fl |Nh
118 | 117 | 116 | 115 | 114 | 113

Puc.34. Jlnag-Tlepuoanueckas Tabnuiia XMMAYECKUX DJIEMEHTOB C

MOCJICIOBATCIIBHOCTRIO S-, P-, -, f-0J10K0B ciieBa Hampago.

Buano, uro Homepa [luaa-neprozoB BO3pacTalOT CBEPXY BHH3, S-, P-, d-, f-Oioku

CICAYIOT CJICBA HAIIPpABO, HO HOMCPA 3JICMCHTOB — CIIpaBa HAJICBO.

Jlanee noBepHéM 3T0 m300pakeHue Ha 90 rpaaycoB NPOTUB 4YAaCOBOM cTpenku. B
pe3ysbTaTe MOJYyYUM HIDKECTeAyIollee BepTukaibHoe n3oOpaxeHue. [lomyuennas
BBITSIHYyTass  BBepx  ¢opma  BomutomieHuss  Juan-Ilepumonuueckoro  3akoHa
pacnpeneneHus: XUMUYECKUX 3JIeMEeHTOB HarmomuHaeT Hekuit Crounm. [loaTomy 3TO

BOIINTIOIICHHUC MO>XHO HAa3bIBaTb I[I/Ia,I[-HepHO,Z[I/I‘-ICCKI/IM CroarmomM XHUMHYECKHX

OJICMCHTOB.
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Puc.35. Inag-Tlepuoguueckoit CTom XMMHUYECKUX DJIEMEHTOB
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Keaapar-Ilepuognueckoe MoHyMeHTa/IbHOe " Juan-Ilepuoguyeckoe

CrosimoBoe pacrnpeaejieHUs XUMHUYECKHUX 3JIEMEHTOB

JUisi cpaBHEHMsSI pacCMOTPUM COBMECTHO H300pakeHusi Ha puc. 37 u Ha puc. 16.

Huxe Ha puc. 38 psgom npeacTaBieHbl 00a U300pakeHHs.

[Tpu OJIMHAKOBOM Maciirade U300paXKeHUM, KBanpar-Ilepuoguueckoe
IpeJCTaBICHNE MHOXKECTBA XMMUUYECKHUX DJIEMEHTOB TOpa3/l0 HIKE IO BBICOTE.
KomnakTHOCTh — 0O7HO W3 HeMaloBaxHbIX peumytiecTB KBaapar-Ilepuoauueckoro
BorutomeHust CucTeMbl XUMUYECKUX dJeMeHToB Hajn Juaa-Ilepuoanveckum
npeactaBieHueM. KommaktHocte B KBaapar-Ilepuoguueckom — BOIUIOLIEHUM
gocturaercs 3a cuyér Toro uro S-, p-, d-, f-OmokM 3aMKHYTBI B KBaJpaTHO-
nepuMeTpudeckue ciou, Ttorna kak B Juman-IlepmogmdeckoM mpeacTaBICHUH JTH

010KH1 BBITAHYTHI B IPAMOYT'OJIBHUKHA U3 Oonee JJIMHHBIX JIMHEMHBIX CJIOEB.

Ha puc.38 mnpencrasnensl BoromeHus llepuonnueckoro 3akoHa MeHaeneeBa B
IBYX BEPTUKAIbHBIX H300pKEHHUSIX. IJTO pPE3yJbTaThl JBYX BapHAHTOB OJIHOTO
MaTE€MAaTHYECKOTO TEPUOJUYECKOTO pACHpEAeIeHUsl KBaJIpaTOB YETHBIX YHCEIL.
®opmynsl (1), (2) u (9) sBusrorcs kimroyaMu K aByMm mmdpam I[lepuoguyeckoro
3akona MenneneeBa: mmdpy Ksanpar-Ilepuoauueckoro pacmupeneneHus U mudpy
HNuan-Ilepponnyeckoro  pacmnpeneiaeHuss  XUMHYECKUX  3JEMEHTOB MO0  HUX

OKCIICPUMCHTAJIBHO BBISABJICHHBIM HOMCPAM.

Uucna, yucinoBble pPsAAbl C HATYpPaJbHBIMU YHUCIAMHM, HEUYETHBIMU U YETHBIMU
YUCJIaMM, KBAJpPAThl YETHBIX YHCEN, ... MW3BECTHBI THICAYEICTHUS, a KBAaHTOBOU
MEXaHUKE B XUMUU (KBAaHTOBOM XMMHUHU) HET U Beka. [loaTomy pasmenieHue Bcex
U3BECTHBIX XUMHUYECKHX 3JIEMEHTOB CTporo 1o S-, p-, d-, f-Gmokam B
MEPUMETPUYECKUX CIIOSX BHEIIHUX WM BHyTpeHHHX KBanpart-llepmonos, a Takxke B
nocienoBaTenbHbIX [nagax-Ilepnomax BBITASAUT 3aragodHbIM  (AKTOM TOTHOTO

(100%-ro0) coBnajicHUs TCOPETUICSCKUX U IKCIICPUMEHTAIBHBIX PE3yJIbTaTOB.
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118
Mc | v | Ts | Rg
115 | 116 | 117

Puc. 36. Kpagpar-Ilepnoguueckoe MonymenrtanpHoe u naa-lIlepuognaeckoe

CromnmoBoe BOIINTOIICHUA XUMHNYCCKHUX 23JICMCHTOB
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Bce 118 wu3BecTHBIX Ha CEroJHs XUMHUYECKHX JJEMEHTOB 3aKOHOMEPHO
pactipenensitorest  (pacnonarairotcsi) B 4-x  KBagpatax. 2T1o pacnpeneneHue-
pacnonioxxenne  sapingerca wmuppom  Ilepmoanueckoro 3akoHa ~ XUMHYECKHX
anemeHToB. K stomy mmudpy umerorcs 2 kmwoua — dopmynsl (4), (5) u (6), (7)
COOTBETCTBEHHO Il MOpSAAKA PA3MEIIEHHs W KOJWYECTBA DJIEMEHTOB B 4-X
KBagpartax. KBagpaTel MOKHO paccMaTpuBaTh KaKk HEKOE YPOBHEBOE MOJPA3/ICIICHHUE
XUMHYECKUX 37eMeHTOB. 4 KBaapara — 4 ypoBus. Ha mepBom ypoBHe (B mepBoM
KBazapare) copepkutcs 4 XUMHUUECKUX AyeMeHTa: 1-biil U 2-0i1 B BepxHeM psay; 3-i
u 4-ii B HWKHeM pany. Ha stom ypoBHe TOibko 4 Mecta uist 4-X XUMHYECKHX
DJIEMEHTOB. B KBaHTOBOW MEXaHUKE ONPEACIIMIN, YTO 3TO —  DJIEMEHTBI C S-
anekTpoHamu. Ho oTkyzaa ke 4€THOMY 4HCiIy 2, BO3BEAEHHOMY B KBaJpaT, ObLIO
«3HaTh», YTO y aTOMOB €CTh IIEKTPOHBI U €CTh 000JOUKH JJI HUX, B KOTOPBHIX POBHO
4 MecTa 51 3JIEKTPOHOB aTOMOB 3TOr0 YpoBHsA? OKa3ajaock, YTO «3HAET», @ OTKyAa —

HCU3BCCTHO. 3araz[0qH0, HO (baKT.

KBagpar cnenyromero uyerHoro uuciaa 4 coaepkuT 16 KBaapaTUKOB-MECT sl
XUMUYECKUX 3JIEMEHTOB A3TOr0 YpoBHs. Ha 3TOM ypoBHE HOJIKHBI COJEpPHKAThCA
AJIIEMEHTHI, MOJO0OHbBIE JIEMEHTaM TiepBoro ypoBHs. B stom cyte [lepuoguyeckoro
3aKkoHa pachpeneneHus] XUMHUYECKUX 3JIeMEeHTOB. VX nomwkHO ObITh 4, Takxke S-
AJIEMEHTa, HO JPYyroro ypoBHs. 12 u3 16 M0KHBI OBITH HE S-2JIEMEHTAMH, a JAPYTroro
tuna. Bce 12 Mect (kBagpaTHKOB) 0Opa3ylOT 3aMKHYTHIA TMEPUMETPUYCCKUM
KBaJpaTHbIM CJIOW. DTOT TUIN 3JEMEHTOB B KBAaHTOBOM MEXaHHWKE Ha3Balu p-

sanemeHTtamu. MIX cuMMmeTpudHO 1o 6 B BepxXHeWl M HUKHEW mnosoBuHax KBampara

4x4,

KBagpar cnenyromero 4é€rHoro uucna 6 coaepkut 36 KBaIpaTUKOB-MECT A
XUMHYECKHX DJIEMEHTOB 3TOr0 ypoBHA. Ha 3TOM ypOBHE IOJKHBI COAEPKATHCS
AJIEMEHTHI, MOJ00HBIE BJEMEHTaM IEePBOrO M BTOPOro YpoBHEW. B 3Tom cCyTh

[Tepuonndeckoro 3akoHa pacrnpeaciaeHUs] XUMUUYECKUX 3JIEMEHTOB. VX TOKHO OBITh
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4 u 12 >11eMEHTOB, TaKXXE S-PJIEMEHTOB U P-3JIEMEHTOB, HO Apyroro ypoBHs. 20 u3 36
JOJDKHBI OBITh HE S-3JIEMEHTaMH M HE P-dJIeMeHTaMu, a apyroro tuma. Bece 20 mect
(kBagpaTHUKOB) OOpa3yrOT 3aMKHYTHIA NEPUMETPUUYECKUN KBaJApPaTHBIA CIOH. DTOT
THII 2JIEMEHTOB B KBAHTOBOI MexaHuKe Ha3Baiu O-3iemeHTamu. VX CHMMETpHYHO 10

10 B BepxHel n HMKHEN nonoBuHax KBagpata 6x6.

KBagpar cnenyromero uyé€tHoro uuciaa 8 couepkuT 64 KBaJgpaTUKOB-MECT IS
XUMHUYECKHX DJIEMEHTOB 3TOro ypoBHA. Ha 3TOM ypoBHE IOJDKHBI COJIEPKATHCA
AJIEMEHTHI, TTOJ00HBIE AJIEMEHTaM IEePBOT0, BTOPOTO U TPEThEro ypoBHeW. B aTom
cyTh Ilepuoanueckoro 3akoHa pacupeaeeHns] XUMUYECKUX 3JIEMEHTOB. X JOKHO
ObITh 4, 12 1 20 >JIEMEHTOB, TAK)KE S-2JIEMEHTOB, P-3JIEMEHTOB U d-3JIEMEHTOB, HO
JPYroro ypoBHS. 28 HOBBIX 3JIEMEHTOB U3 64 MOJDKHBI OBITh HE S-dJIEeMEHTaMH, He P-
sileMeHTaMu W He O-amemeHTamu, a Apyroro tuma. Bce 28 mect (KBaapaTHKOB)
00pa3yroT 3aMKHYTBIN MEPUMETPUICCKUN KBAJPATHBIN CJIOW. DTOT THI DJICMEHTOB B
KBAaHTOBOH MexaHUKe HazBainu f-anementamu. X cummerpuuno no 14 B BepxHel u

HIDKHEN monoBuHax KBaapara 8x8.

Bcé sro B KBagpar-llepmoamueckomM 3akoHe pacHpeAesieHUus] XUMHUYECKHX
anemenToB. B 4-x Ksanpar-Ilepuogax 3ammudpoBansl Bce 118 xXumMuueckux
anemeHToB. Dopmyna (4) sBisercsa kirodoMm kK mudpy B 4-x KBamparax, a ¢popmyna
(5) — KITIOYOM K TOPSAKY HyMEpaI|K 10 MePUMETPUUYCCKUM CJIOSIM BHYTPH KaXI0TO
KBagpara. Bcé 310 3aduxcupoBano B Ksampat-lIleprogudeckom BOILIOMICHHUH

ITepuonndeckoro 3akoHna MeHeneena (cieBa Ha puc. 36).

B Muan-Ilepnoanueckom 3akoHe Bce 118 XMMHUYECKUX 37E€MEHTOB 3amu(pOBaHBI B
4-x Jlnanmax, a B KaXJ0il U3 HUX — B JIBYX MOHAJax C JUHEHHO-TIOCIEA0BATEIbHBIM
pa3MernieHreM KBagpaTukoB. @opmyma (11) sBusercs xiarodoM K mudpy mopsiaka
pa3sMEIICHUsT XMMHUYECKUX 3JIEMEHTOB 3TOTO BapUaHTa 3aKOHA KBAJApaTOB YETHBIX

YHUCCII.

67



Ha puc.36 cnpaBa 1 — 4 Jluan-Ilepuoabl mocienoBaTenbHO pPa3MEIICHBI ClEBa
HanpaBo. bioku S-, p-, d-, f-31eMeHTOB pa3MeneHbl MOCIeA0BaTEILHO CHA3Y BBEPX.
Hymepanus snemeHTOB MIET CBEpXy BHM3 BO BCEX MOHaAax amaja. B rpymmax
AJIEMEHTOB-aHAJIOTOB HOMEpa 3JIEMEHTOB BO3pAcCTalOT ciieBa Hampaso. MTak, nMeem
MOPSIAKA CYETA B JBYX CIy4asX CJEBAa HAIPaBO, B OJHOM CIIy4ae CHU3Y BBEPX W B
OIHOM cilyyae CBepxy BHHM3. Eciaum oauMH ciydyall cu€ra CHM3Y BBEPX NPHUHATH
KOMIICHCUPYIOIIMM APYroM Ciydyau CY€Ta CBEpXy BHHM3, TO OCTAIOTCS TOJBKO JBA

ciydad nepexoa0B CJIICBa HAIIPABO.

[loaToMy n300paxkeHue crnpaBa Ha puc.36 creayer 3amajHON TpagUIMU YTEHUS
cieBa HampaBo. Ha mn3o0OpakeHHMM k€ clieBa B OCHOBHOM MOPSAOK CIIEOBaHUS
CBEpXy BHU3 (U MEPUOJBI, U OJIOKU, U TPETh BCEX HOMEPOB JIEMEHTORB) U TOJBKO JIJIs

JBYX TPETEH DJIEMEHTOB Ha TOPU3OHTAIBHBIX CJIOAX CUET BEAETCS CJIEBa HAIIPaBO.

Ot Inaa-Ilepuonos k Kagpar-Ilepuonam

[Ipeo6pazyem [uan-Ilepuonuyeckoe mpencTaBieHUEe MHOXKECTBA XHMHUYECKHUX
AJIEeMEHTOB U WX HoMepoB Ha puc. 33 B Kagpar-lIlepuoandeckoe mpeacTaBieHHe.
Hauném ¢ Toro, uro MakcumanbHO€ 4ucio (32) KBaApaTUKOB MO IIUPUHE HA puc.33
YMEHBIIUM 110 14 — KONIMYECTBO KBaJpaTUKOB B MoHanmax f-Omoka. MoHansl Bcex
Huan s-, p-, d-, f-amemMeHTOB pa3MecTHM B OTHIEIBHBIX COOCTBEHHBIX psIaxX Tak,
9YTOOBI TIOCTIEA0BATEILHOCT, HOMEPOB HE Hapyllanach MpH MEPEeXoaax OT BEPXHETO
psilia K HOCIIEIYIOIUM HIDKHUM psigaM. Kpome Toro, Bce mocieaoBaTeIbHbIE MOHAIbI
Juan pa3MecTUM CUMMETPUYHO OTHOCHTEIBHO BEPTUKAIBHOM OCHU MEXAY JBYMs

CTOJIOIAMU S-DJIEMEHTOB.

Ha nmxecnenyromem puc. 37 npeAcTaBieH pe3ylbTaT TaKuxX npeodopazoBanuil {uan-

ITepuonndeckoit CUCTEMBI XUMHUYECKHUX DJIEMEHTOB.
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Al | Si P S |Cl |Ar

3% |32 |33
Ga |Ge | As

35 |36
Br |Kr

S

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

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

113 | 114 | 115|116 | 117 | 118
Nh | FI Mc|Lv |Ts |Og

Puc. 37. «Enounas» dopma cummerpusoBanHoii Juan-Tlepuommdeckoit CucTeMbI

XUMHNYCCKHUX JJICMCHTOB.
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HoMepa XxMMUUYECKUX 3JIEMEHTOB CIEAYIOT HENPEPBIBHO BO BCEX I1OCIEI0BATEIBHBIX
rmepexojax OT CaMOro0 BEPXHErO psaa K camMoMy HWKHeMY psny. Ilomyuwnace
¢urypa, HanomuHaromas €axky. MoXHO Ha3bIBaTh 3Ty KOHCTPYKIUIO €nouHon Juan-

[Tepuonnueckoit CUCTEMON XUMUYECKUX JIEMEHTOB.

Enounas Jluan-Tlepuonauueckas CucTeMa XMMUUYECKMX DJIEMEHTOB IPaKTHYECKHU
coBmajaer ¢ ¢urypoil Ha puc, 25, MOJy4eHHOM U3 MOHyMeHTanbHOM KBampart-
[Tepuonnueckoid Cucremsbl, ¢ TOW JIMIIb pa3HUIIEH, 4TO 8 MOHaJ Ha puc. 25
pa3zelsieHbl, a Ha puc. 37 OHM COEIMHEHBI. JTO HE MPUHUMUIHAIBHO. Ba)kHO TO, 4TO
BCE MOHaJbl HA 000MX pUCYHKaX UACHTUYHBI. Eciu oT MonymeHTanbHOM CuHCTEeMbI
XUMUYECKUX DJJIEMEHTOB mepenuin kK ¢&nouynor Cucreme, TO JOKEH OBITh H

oOpatHbIi iepexo] émounon CucteMbl K MoHymeHTanbHOM Cucteme.

Ilepeie Jlmager B ob6eux Cucremax yxe Ksaapatuel. Bropyio J[lumagy c
NEpUMETPUUYECKUMU P-31eMeHTamMu €noyHoi Cucremsl nepeeném B Kpaapar. [l
3TOro S-psia HUkHEN MoHaawl ¢ Kanmnem u KanpuueMm nepectaBum Haj P-psAIoM, Kak
noKa3aHo Ha puc. 38. [lanee: KBaipaTUK C HOMEPOM 5 MepecTaBUM MOJ KBaJIpaTUK C
HOMEpPOM 6, KBaJpaTUK ¢ HomepoMm 10 mepectaBuM oA KBaJApaTHUK C HOMEpPOM 9,
KBaJpaTUK C HOMEpPOM 13 mepecTaBUM HaJl KBaJPATUKOM ¢ HOMEpoM 14, KkBaapaTuK C
HOMepoM 18 mepecraBuM HaJa KBaApaTUKOM ¢ HoMepoM 17. B pesynbrare
nonyyaercs Ksagpat 4x4 ¢ nepuMETpUYECKHMMH KBaJpaTUKamMu P-3JEMEHTOB,

OKalMJIAIOIIMMU BHYTpeHHUI KBaapar C S-anemMeHTaMu, Kak MoKa3aHo Ha puc. 38.

70



Al | Si P S Cl | Ar
13 | 14 | 15 | 16 | 17 | 18

Al | Si P S c | Ar
13 | 14 | 15 | 16 | 17 | 18

Puc. 38. IlepeBon BTopoi Juansl Bo BTopoit KBampar.

Tpersto lnany nepeBeném B Tpetuid KBaapar mocieqoBaTeabHOCThIO NEPEMEIICHUN
CHauvajla KBAaJpaTUKOB C [P-3JEMEHTAMH, a 3aT€M MEPEMELICHUEM KBaJIpPAaTUKOB C
d-ayleMeHTaMU B TakoW MOCIIEA0BATEIIBHOCTH, YTOOBI 00pa30BaTh MEPUMETPUUCCKUI
KBaJIpaT W3 BEpXHEH M-00pa3HOM W CHUMMETPUYHOW HWKHEH TMepeBEPHYTON Ti-
oOpa3Hol uactell. B pesynprare momydaercs KBampar 6X6 u3 mepuMeTpUUYECKHUX
KBaJI[paTHKOB  0-2JICMEHTOB, OKAaWMIIAIOIIMX KBAJIpAaTHBIA CJIOW P-DIIEMEHTOB,
KOTOPBIM B CBOIO OU€pelb OKaMIIsieT BHyTpeHHn KBaapat 2X2 u3 4-X KBaJIpaTUKOB

S-3JIEMEHTOB, KaK ITOKa3aHo Ha puc. 39.
71



Puc. 39. IlepeBoa tperbeit Juanst B Tpetuii Kamgpar.

Yersépryro Jlmany mnepeBeaéM B 4eTBEPTHIM KBagpaT mnocienoBaTeNbHOCTHIO
nepeMeneHI cHavajaa KBajapaTukoB ¢ f-amemenTamu, 3atem ¢ d-ameMeHTaMu, aajee
MepeMeIleHHEeM KBaJPaTUKOB C P-3JIEMEHTaMU B TaKOM MOCIEA0BATEIBLHOCTH, YTOOBI

o0pa3oBaTh MEPUMETPUUECKUI KBaJpaT M3 BEpXHEH M-00pa3HONW W CHMMETPUYHOU
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HIDKHEW mepeBEPHYTON M-00pa3Hoi yacteil. B pesynbrare momydaercsa Kagpar 8x8
U3 TIEPUMETPUUCCKUX KBAJPATUKOB f- 27IeMEHTOB, OKaWMJISIONIMX KBAIPATHBIN CIIOW
d-ay1eMeHTOB, KOTOPBIN B CBOIO OYepeb OKAHMIISICT KBaPATHBIA CIIOH P-3JIEMEHTOB,
oKaMJIAroIIMN BHYyTpeHHUA KBagpar 2x2 u3 4-X KBaIpaTHUKOB S-3JIEMEHTOB, KakK

noka3aHo Ha puc. 40.

Pb | Bi | Po Rn
82 | 83 | 84 86

Pb | Bi | Po Rn
82 | 83 | 84 86

Puc. 40. IlepeBox ueTBépToil Jlnaasl B ueTBEPTHIM KBapar.
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Bce NEPCUNCICHHBIC TICPCBOALI CYMMAPHO MOZKHO MPCACTABUTH HWIKCCIICIYIOIIUM

MepEeXo0M CJICBA HAIIPaABO.

Puc. 41. Ilepexon ot €nounoit Cucrembl K MoHyMeHTaIbHON CUCTEME XUMUUYECKUX

OJICMCHTOB.

Ha puc. 25 Obut npencraBiieH pe3yiabsTaT nepexoaa oT MonyMeHTanbHoi CHCTEMBI K
énoyHoit Cucteme XuMHUECKHX »dJeMeHTOB. Ha puc. 41 mnpoBenén oOpaTHbIN
nepexon or €EnoyHoM cucteMbl K MoHyMmeHTanbHON CucTeMe XHMHUYECKHX

OJICMCHTOB. CJ'IGI[OBaTeJ'IBHO, 9TH IICPCXOAbI O6paTI/IMLI.

Takast o6patumocTh 00ycioBiaeHa TeM, uTo MornyMeHTanpHass CucteMa XUMHUYECKUX
AJIEMEHTOB MOCTPOCHA HA OCHOBE ypaBHEHUS (4), a €l104YHas cUCTeMa XUMHUYECKUX
AJIEMEHTOB Ha OCHOBE ypaBHeHus (12), koTopble HUCXOIAT OT ypaBHeHus (1),
(aKTHUeCKH OTpaKaromell TOXAECTBO JBYX BapHAHTOB BBIPAXKECHHUS KBajapara

YETHBIX UHCE.
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OnTuManbHOe  BOIUIOIIeHHMEe 3aKoHA  pachnpelejieHMss BO  MHOMXKeCTBe

XUMHU4YCCKHX 3JICMCHTOB

B X0I¢€ MaTeMaTH4YE€CKOMN CI/ICTeMaTI/ISaHI/II/I XUMUYECKHUX DJIEMEHTOB OBLI IMOJY4YCH

psa rpadUUECKUX BOTUIOMICHHI:

1. TpéxmepHo-nepcnekTuBHOe u3oo0paxenue Keanpar-lIlepuonos na puc. 13;

2. Cronka KBagpat-IleproaoB B TpEXMEpPHOM NMPOCTPAHCTBE HA pUC. 14;

3. MonymenTanbnas Ksaapar-Ilepunoanyeckas CucreMa XUMUYECKUX JIEMEHTOB
Ha puc. 16;

4. Bapuant 1 Bocbmu IlepuogoB u3 monoBuH yeThipéx Ksanpat-Ilepuonos Ha
puc. 23;

5. Bapuant 2 Bocemu IlepuonoB u3 monoBuH udetbipéx KBaapat-Ilepuonos Ha
puc. 25;

6. Huan-lIlepmonnueckas TaOauma XMMHUUECKHUX 3JIEMEHTOB Ha puc. 33;

7. wman-Tlepuoandeckuit CTOIN XUMUYECKUX 3JIEMEHTOB Ha puc. 35;

8. Emounas duan-Ilepuoandeckas CucremMa XMMUYECKUX JIEMEHTOB Ha puc. 37.

W3 sT0i#1 «OoKTaBBI» BapHaHTOB rpadudeckux Borwiomenuii [lepuoanueckoro 3akoHa
pacmpeneneHuss BO MHOXECTBE XUMHUYECKHUX JJIEMEHTOB HMMEET CMBICI BBIOPATH
HamboJee ONTUMANLHBIN B MPAKTUYECKOM OTHOIICHUH BapUAHT, YIOBIETBOPSIONINI
u MIPOCBETUTEIbCKUM, U Hay4YHO-00pa30BaTEIbHBIM, u CIIPaBOYHO-
MH(OPMAITMOHHBIM, ¥ 3CTETUYECKUM 3aMpocaM JIFOJIeH pa3HbIX BO3PACTHBIX TPYII U

CIIETMAJILHOCTEN.

ITo HamiemMy MHEHHIO HamOoJiee ONTHUMAJbHBIM TIpeAcTaBiseTcs MoOHyMEHTaIbHas
Ksanpar-Tlepuoguueckas CuctemMa XMMHYECKUX 3JEMEHTOB Ha puc. 16. B camom
nene, oHa WHQpOpPMATHBHA, MPOCTA, KOMIIAKTHA, KpacoyHa W MpakTU4YHA. MOXKHO
CTaBUTh Ha CTOJI, Ha IIOJ, HOCUTh B MOpPTdeae, CyMOdyke, B KapMaHEe, HUMETh B
HOYTOYKe, cMapTQoHe, ... .
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4 Kasagpat-lIlepuona cocraBusitor 4 Ilepuona Cucrembl. OHU MOTYT OBITH
0003HaYCHBI COOTBETCTBYIOIIMMHU 4-Msi 1nubpamu cieBa. [lo  BepTHKAISIM
NPOSIBIISIFOTCS AHAJIOTHU CTPOCHHST W CBOMCTB XUMHYECKHUX 31eMeHTOB. CTONOIIBI
(GOPMHUPYIOT TPYIIbI 3JIEMEHTOB-aHAIOTOB. HaBepxy HudpamMu COOTBETCTBYOUIHX
TpyII MOryT ObITh 00O3HAYEHBI MX HOMEpa B IBeTax S-, pP-, d-, f-amemeHToB MO
BEPXHUM MoJ0BUHaM (monynepuoaam) Keagpar-TlepuoaoB. Dtu ke HOMEpa MOTYT
OTHOCHTHCS M K DJJIEMCHTaM HIKHHUX moynoBuH Ksamgpar-Tlepuomos. Homepa ¢
CHMBOJIAMHA XMMHYECKUX DJIEMEHTOB HAXOMSATCS B CUMMETPHUYHOM MPOTHBOCTOSIHUN
(XMMHUYECKOW aHajmoruu) B KaxkaoM Ksaapar-Ileprosge, KOHKPETHO —OTpaxas

ONpPEACIEHHYIO TPUHANICKHOCTD K OHOM U3 32 rpymnil.

ITepseiit KBagpat-Ilepuon cocrout toibkOo M3 S-aneMeHTOoB. Brtopon Kaagpar-
ITIepuon cocrour u3 S- u p-snementoB. Tpetuit KBagpar-llepron cocrout uz  S-, p-,
d-amementoB. Yersépteiii KBaapar-Ilepuon cocrout u3 S-, p-, d-, f-amemenTos.
Kaxprii Ksagpar-Ilepuon XapaKTepU3yeTcs CBOUM COOCTBEHHBIM
NEPUMETPUYECKUM CJIOEM OIPEAEIEHHOTO OJ0Ka XUMHUYECKUX DJIEMEHTOB: TMEPBBIN
Ksampar-Tlepuon  2x2 — s-6ioka; Bropoit KBanpar-nepuoa 4x4 — p-6i10ka; TpeTuit

Ksanmpar-Ilepron  6x6 — d-0moka; yetBepthiii KBaapar-nepuon 8x8 — f-6ioka.

Ha pwuc.42 npencraBicHbl OTAEIbHBIE COOpKH OJIOKOB S-, pP-, d-, f-amemenTtoB. Ha
puc.27 ObuUTM W300pakKeHBI OTACNIBbHBIC [ PyNIbI-CTOIOIBI 3JIEMEHTOB-aHAJIOTOB B
MEePUMETPUUYECKUX W BHYTPEHHUX KBaApaTHbIX cnosx  Ksanpat-Ileproaos.

O603HaunM HOMepa [ pymi-cTon0110B udpamMu COOTBETCTBYIONIUX IIBETOB.

K rpynne 1 otHocsaTcss Bogopoa U Bce €ro 3JeMEHThI-aHAJIOTH TOJ HUM B IIEPBOM
croyionie, K rpynmne 2 — ['enuit m Bce €ro 3JeMEHTBI-AHAJIOTH TI0JI HUM BO BTOPOM

CTOJIOLIE.
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K rpynmam OTHOCSITCSI COOTBETCTBEHHO bop, HEOH 1 Bce UX 311€eMEHThI-aHAJIOTH,
pacnoJiararouyecs: B CpeIMHHBIX KBaApPaTUKAX MEXKY BEpXHUM U HUKHUM

rOpU30HTAJIBHBIMU CTOPOHAMH BO BCCX Tpex KBaJApaTHBIX P-CJIOAX.

11 12 13 14 15 16
10 17
9 18

Qifik 22 23 24 25 26 27 28 29
Ne 21 30
20 31
19 32

ge oo
@

L B

£3a
2

v Ts
116 117

Puc. 42. rpyrIHBI-CTOJ'I6I_IBI 9JICMCHTOB-aHAJIOT'OB B IICPUMCTPUICCKUX U BHYTPCHHHUX
KBaApPaTHBIX CJIOAX KBaﬂpaT-HepI/IO,Z[OB C HOMCpaMH COOTBCTCTBYIOHIHNX IIBCTOB

s-, p-, d, f-amemenToB.

K rpynnam [IOCJIEIOBATENBHO OTHOCSTCS COOTBETCTBYIOLIME 3JIEMEHTHI-
AHAJIOTM B KBAJAPATUKAX TOPU3OHTAIBHBIX CTOPOH II0 BEPTUKAISAM BCEX TPEX

KBaJIpaTHBIX P-CIIOEB.

K rpymmam 9, 10, 17, 18 nmociietoBaTeIbHO OTHOCATCSI COOTBETCTBYIOIINE JIEMEHTHI-
aHAJIOTH, PACIIOJIaraloIIiecs B CPSIMHHBIX KBaJIpaTHKaX MEKIy BEPXHUM W HIKHUM

TOPU30HTAITBLHBIMU CTOPOHAMHU B 000X KBaJAPaTHBIX 0-CITOSIX.
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K rpynnam 11, 12, 13, 14, 15, 16 nocnenoBaTeabHO OTHOCATCS COOTBETCTBYIOIIHE
AIIEMEHTBI-aHAJIOTU B KBaJpaTHKaX OPU30HTAIbHBIX CTOPOH MO BEPTUKAIAM 000MX

KBaJpaTHBIX d-CI0EB.

K rpynnam 19, 20, 21, 30, 31, 32 nmocnenoBaTelbHO OTHOCATCA COOTBETCTBYIOIINE
AIIEMEHTBI-aHAJIOT U, PACIONaramiuecs B CPEAMHHBIX KBAaJIpaTHUKaX MEX]Y BEPXHUM

W HKHUM TOPHU30HTAJIbHBIMHU CTOPOHAMHA KBAAPATHOTO f-ciost.

K rpymmam 22, 23, 24, 25, 26, 27, 28, 29 mnocnenoBareibHO OTHOCSTCA
COOTBETCTBYIOILIME JJIEMEHTBI-AHAJIOTH B KBaJpaTHKaX TOPU3OHTAJIBHBIX CTOPOH

kBajgpaTHoro f-cios.

Takum o00pa3om, KaxAbld XUMUYECKUU diaeMeHT MonymeHntanbHol KBaapart-
Ilepuoanueckoii CucTteMbl HMEET KOHKPETHOE MECTO B ompeAenéHHoil ['pymre.
MecTOnonoXeHue KaXA0ro XUMHUYECKOro JJIEMEHTa 3aJa€rcs OJHO3HAYHBIMU

koopaunatamu: [Ne Ilepuoma; Ne I'pyrmsi].

C yuérom Ttoro, uto umerorca 4 Ksanpar-lIlepuona (ne 7 u He 8 IlepuonoB B
pacnpoctpanéHubix [lepuoguyeckux Tabnumax XUMHUYECKMX DJIEMEHTOB U
BapuaHTax 1 u 2 Ha puc. 23 u puc. 25), onTuMaibHOE rpaduueckoe BOIUIONIEHUE
3aKoHa pacnpeereH!s] BO MHOKECTBE XUMHUECKHX 3JIEMEHTOB MOXKHO MPEJCTaBUTh

B BUJIE HIDKECJIEAYIOIIEro puc. 43.

3nech ['pynnbl HE BbIIEIECHBI OTAEIBHBIMU CTOJNOIIAMU, KaK Ha puc. 42, a coOpaHbI B
OJHY KOHCTPYKUMIO U Pa3JeseHbl IPOCioikaMu cTopoH apyrux ['pymnm. Ho nserosoe
opopmieHne HOMEpOB ['pymi, COOTBETCTBYIOIIEE paclBETKaM KBaJIPaTUKOB C
CUMBOJIAaMU W HOMEpaMH DJIEMEHTOB S-, P-, d-, f-0JIOKOB XMMHUYECKHUX 3JIEMEHTOB,

IMO3BOJIAACT TOYHO COOTHOCHTH XUMHNYCCKUC 3JICMCHTBI C HOMCPAaMHA prrm.
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rPYnNnbl
3N1€MEHTOB-aHaNoros

22 |23 | 24 |25 |26 |27 | 28 | 29
21 (11 |12 |13 |14 |15 | 16 | 30

OO O X v m O

FEHIFEE
8 |8 84
8
86
4 08
118

Puc. 43. Ilepuoas! u I'pynmsel B MonyMeHTanbHOM CHUCTEeME XUMHYECKUX DJIEMEHTOB.

Ot Ksaapar-Ilepuonuueckoit MonyMenTanbHOM CHUCTEMBbl XMMUYECKUX 3JIEMEHTOB

Ha puc. 43 moxHo nepeitu k Tadnuie MonymeHnTanbHOU CUCTEMBl XUMUUYECKUX
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3JIEMEHTOB, MPEICTABICHHON HA HUXKECIIEAYIOIIEM puc. 44.

ChOSXTwm2:3

r p vy n bl
22 23 24 | 25 26 27 28 29
21 11 12 13 14 15 16 30
20 10 17 31
19 9 18 32

Puc. 44. Tabnuiia MonymentanbHOM CUCTEMbI XUMHUECKUX AJIEMEHTOB.
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Otnnune Takoro npexacrasieHus ot Keagpar-Ilepuoanyeckoro B Tom, uto Ileproabt

U STYEHKU JIEMEHTOB HE KBaJPATHBIX (POpM, a IpAMOYTOJIbHbIE. ITO OJMKE K

npuBbluHbIM  [lepuonunueckum  TaOnuumaM — XMMHUYECKHX — AJIEMEHTOB,  HO
MOHYMEHTaJIbHasg CcUMMeTpu4Has ¢opma coxpaHserca. JIOCTOMHCTBOM 3TOro
MPE/ICTaBICHUs SIBIISIETCA TO, YTO B sA4YeWKaxX HMMeeTCsl JOCTaTOYHO MecTa s
BHECEHHUS JIOMOJIHUTENbHON HWH(OpManuu: aTOMHON MaccChl, YHMCENl MPOTOHOB U

HEUTPOHOB, MIEKTPOHHOU KOH(DUTYpaIUHY, ... .

B monmydenHoM pacrmpefieieHuu XUMUUYECKUX JJIEMEHTOB HE COOJI0O/IaeTCsl CTporas
NEePUOJMYHOCTh B OOMICTIPUHATOM CMBICJIC TIOBTOPEHHUS 3HAYCHHM (DYHKIIUU
(00BEKTOB, (PUBUKO-XUMUYECKUX CBOMCTB OOBEKTOB) Uepe3 ONpeaeiEéHHOe 3HaUYCHUE
aprymenra (nepuoja). I[lepuogamu siisitorest Kagpat-Ilepuoasr Ha puc. 16 u puc.
43. Ux Bcero 4. B Ilepuoanueckux Tabnumax Menaeneesa u IUPAC 7 u 8 neprnoaon

COOTBCTCTBCHHO.

Bepxune wu HwxHue mnosioBuHbl KBagpar-IlepmonoB MOXHO MNpUHATH 3a
noiyrnepuoAsl. Pa3znBuHeM BepxHHME W HWKHUE TMOJIOBUHBI KBanpar-Ilepnonos
(TOIBKO C HOMEpPAaMU XUMHUYECKUX AJIIEMEHTOB) MO CPEAHEN TOPU30HTAIBHON JMHUU

CHUMMETPHUHU U TIPEJICTABUM HX B CICAYIOIIEM BHU/IC:

Puc. 45. Uzo6pakenne CUCTEMBI XUMUYECKUX IJIEMEHTOB Pa3IBUHYTHIMU

nosioBuHamu (nonynepuonamu) Ksagpar-Ilepuogon
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BunHo, 4TO amMIuMTyAel M NEepUOAbl  M3MEHATCS  (Bo3pactaior). IlosTomy
NEPUOJUYHOCTH B €ro HAyYHOM IIOHMMAaHUU 10 ONpENENeHUI0 (IIOBTOPEHUE
3HaueHUN (PyHKLMI yepe3 onpeaes€HHbIN nepro) HeT. EcTh Tonbko nogooue popm.
J{nst S-pIEMEHTOB MEePUO]T U3MEHSAETCS Ha HEUETHBIE 1, 3. 5, a HECBOMCTBEHHBIE IS
NEePUOJNYECKUX (YHKUUNA pa3pbiBbl MEXIYy HMX BEPXHUMU U  HWKHUMU
nonynepruogaMu — Ha 4étnele 0, 2, 4, 6 ctoponsl kBaapatukoB. C kaxasiM KBagpart-
[Tepuomom, HaumHas ¢ N = 2, MOCIEAOBaTEeNbHO AoOaBistorcs Omoku p, d, f —

QJICMCHTOB.

Pacnipesienienne XUMHYECKMX 3JEMEHTOB 1o S-, pP-, d-, f-Omokam sBHIIOCH
pe3yJbTaTOM THUIM3AIUN XUMUYECKUX DJIEMEHTOB Ha OCHOBE KBAaHTOBOW MEXAaHUKH.
UYETHble uncia U3BECTHBI YEJIOBEUECTBY THICSIYENIETHS, TOTJAa KaK UCTOPUS OTKPBITUM,
BBIZIEJICHUS W CHHTE3a XMMHYECKHX DJIEMEHTOB Hauvajgach BCErO JBa C ITOJIOBHHOM
BEKa HazajJ, a KBAaHTOBOMW MEXaHHWKE B XHWMHM (KBAaHTOBOW XMMHMH) HET U BEKa.
[Tomy4yaeTcs, 4To 4ETHBIE YKCIA 33J0JITO 0 MOSBJICHHUS KBAHTOBOW MEXAHUKH Y¥KE

«3HaIMm» 00 S-, p-, d-, f-amemenTax.

VYpasuenus (1), (2), (4) — (7), (11), (12) (¢akTUYeCKH SBJISIOTCSA KIOYaMH K
yuciioBomy mudpy Ieproanyeckoro 3akoHa XUMHUYECKHX 351eMeHTOB. IIndpom ke

SIBJISIETCSI PACKpPBITHE ATUX ypaBHeHHH B KBagpaTtax 2%2, 4x4, 6x6, 8x8.

100%-e coBmajeHuE XMUMHYECKHUX AJIEMEHTOB C HOMEpPAaMH KBaJpPaTUKOB B YETBHIPEX
KBagparax, HeCOMHEHHO, OTAWYHBIA pe3ynbTaT. Ho emé Oornee 3amedarenbHBINH,
0omnee TOro, YOUBUTEIBHBIM PE3yNbTaT COCTOMT B 3aKOHOMEPHOM paCIpeieICHUH
XAMHAYECKUX JIEMEHTOB CTPOTro 1o S-, P-, d-, f-cimosim. D10 — (pakT comocTaBieHUs
TEOpUHU (3aKOHOMEPHOCTU pacmpesieieHns HoMepoB B KBagpaTax 4€THBIX YHCElN) C
HyMepalue XUMUYECKUX DJIEMEHTOB, TIOJYYEHHOW HKCIIEPUMEHTAIBLHO Ha

MPOTSHKEHUU 00Jiee IBYX BEKOB.
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CoBnanenue pacnpenenenus yucen B KBagpatax m [Imamax ¢ pacnpeneneHueM
XUMHYECKUX IJIEMEHTOB B S-, P-, d-, f-0ytokax ciienyer otHectn Kk HayuHnoit 3aranke.
E€ pasragka, oueBUIHO, TOTPEOYET HE TOJIBKO YCUIIUI, HO U BpeMeHU. Bo3moxkHO, €€
KOorja-HuOyab pas3rajaloT Te, KTO YUTAKT 3TO ceiiyac. Moxker ObITh U3 TeX
M0003HATENBHBIX, KTO CelYac yYUTCS B CPEIHMX Kjaccax, WM Ha MEPBBIX Kypcax

YHUBEPCHUTETOB.

VY monel, cBA3aHHBIX C XMMHUEH B CHUCTEMax MNPOCBEIIECHUs, 0Opa3oBaHUsl, HAyKH,
npoMbliieHHoCcTH, [lepuonnueckas TaOnua XUMUYECKUX DJIEMEHTOB OOBIYHO
ObIBA€T HACTOJIbHOM, HACTEHHOW, Jake KapMaHHOH. MOHYMEHT XUMHUYECKHX
AJIEMEHTOB BIIOJIHE MOXET OBITh TPEXMEPHBIM HACTOJBHBIM WJIM HAMOJBHBIM (B
yroJIKE TIOMEIEHUS) TOJIE3HBIM MHTEPhEPOM, MPUYEM, Ppa3HBIX HEOOXOAUMBIX

rabapuToB.

BbIBOABI:

1. Maremarndeckue 3akoHbl (Karoun K 1mmdpam): (1) — (7) ; (11) u (12) kBagpaToB
yétubix umcen anekBatHo (100%-no, 0e3 €OUMHOrO OTKIOHEHMs) OIMCHIBAIOT
MonymenTtanbHoe Ksanpar-lIlepuogunueckoe (puc.16) u duan-Ilepunoandeckoe (puc.

31, 35, 37) pacupeaeneHusi XMMAYECKUX 3JIEMEHTOB.

2. Ilockonbky Bce Ilepuonwr sBisitorcss KBagparamu ot Ksanpat-Ilepuoandeckoro
3aKOHa KBaJpaTtoB 4YE€THBIX yucen U wamamu ot Juan-lIlepmoanueckoro 3akoHa
KBaJpaToB 4eTHBIX uuceln, To I[lepuogmueckuit 3akon [[. . MenaeneeBa MOKHO
yrounuTh Ha KBanpat-Tlepuoanmaeckuit (popmymuposka 1) u uan-Ilepuonnaeckwii

(bopmynupoBka 2) 3aKOHBI pacHpeICIICHHS XUMUICCKHX 2JICMECHTOB.

3. Maremaruueckoe oOocHoBanue I[lepmommueckoro 3akoHa MenaeneeBa

(1)OpMy.]'IaMI/I KBaapaToB YETHBIX YMCEJI OXBAThIBA€T BCE XMMHUYECKHE DJIEMCHTHI B
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MoHymeHTanpHON KBanpart-Ilepuognueckon (puc.16, 38) u B [wuan-
[lepuonnueckoit (puc.31, 38) dopmax Bomomenus. Tadbmuua IUPAC u Tabnuua no
Bepcun JKaHera HE HMEIOT HHM MaTeMaTU4ecKoro OOOCHOBaHUS, HU (popmyd,

OXBaThIBAIOIIIHUX BCC XUMHNUYCCKHUE DJICMCHTHI.

4. 1 B Monymenransnoii Ksanpat-Ilepuoauueckoit, u B uaa-lIlepuoamueckoit
dbopmax  Borutomenus  Ilepuonuueckoro  3akona  cobmromaercs — [IpunHiun
HenpepriBHOCTH, 3a510KeHHBIH MEH1€IeeBbIM B OCHOBY MOCTPOEHUSI €ro TaOuIlsl
XUMHUYECKUX DJIEMEHTOB, U HET MYCTHIX KBaJApaTHKOB, Tornaa kak B Tabmuue IUPAC
uMerTCs 36 MyCThIX KJIETOK B BEpPXHEHW YacTU OCHOBHOM TaONUIIBI, KOTOPHIC

OCHOBaTeNbHO HapywarT [IpuHuun HenpepbiBHOCTH.

5. Bee 4 Ilepuona B KBaapar-Ilepuonuueckom Monymente u J{uan-Ilepuoanueckoit
Tabnuie OJHOTUIHBI C TIOCJIENOBATEIIBHBIMU COOCTBEHHBIMH IMEPUMETPUUCCKUMHU
omokamu u3 S-, p-, d-, f-amemenrtoB, Torna kak B Tabmume IUPAC Her 4érkoro
TUIIOBOTO ~ 3aKOHOMEpHOro  oxHooOpasus. IlepBelii  mepuog W3 OJHOTO
JIBYX3JIEMEHTHOTO psiia S-2JIEMEHTOB; BTOPOM MO MATHIA MEPUOAbI U3 Tap §-MHU
CMEIIIAHHBIX S- U P-3JEMEHTHBIX M 18-TH CMemaHHBIX S-, P-, J-3JI€MEHTHBIX PSIOB;
IIECTOM M CEAbMOM MEpHUOAbI M3 mHapbl 18-TH CMemaHHBIX S-, P-, O0-3JE€MEHTHBIX
PAZOB C BBIHECCHHBIMH B OTJIC/IbHBIC TAOJIMIIBI BCTaBKAaMHM M3 ABYX f-aleMEeHTHBIX

PAIOB.

6. OnTuManbHBIM TpadUUECKUM BOIUIOMIEHUEM 3aKOHA paclpeieNICHUs XUMUYECKIX
JJIEMEHTOB BO BCEM MX MHOXKeCTBe sBisieTca MonymeHTtanbHOe KBangpar-

[leproamueckoe pacmpeeicHue.

7. KoopauHaTtel  MECTONOJIOKEHHS  KaXIOr0  XUMHYECKOIO  JBJEMEHTa B
MonymentansHOoM KBanpar-llepuoanueckoM pacnpeneneHn OJHO3HAYHO 3a0ak0TCs

HoMmepamu 4-x [lepuonios u 32-x ['pynn, KoTopble yKIaAbIBaIOTCS B 8 CTOIOIOB.
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8. 8 CcTOMOLOB CO3BYYHbl M BaJIEHTHOZJEKTPOHHOAHANOTWYHBI 8-Mu ['pynmam B
KOPOTKOINEpUOAHOM OoKTaBHOU Tabnuue xumuueckux sneMeHToB .M. Menneneesa,
YTO IMO3BOJSET COXPAHUTh YCTOSIBIIMECS W MPUBBIYHBIE TEPMUHBI, TAKUE Kak

cuctembl 1 A°—B°, A?—B®, ... u coenunenus A3B®, A%BS, ... .

3akiouyeHue

BapuanTom [Iuan-Ilepuognyeckoro 3akoHa pacnupeacsieHUs] XUMHUECKUX JIEMEHTOB
TaK’K€ MOXXHO TMPAKTHUYECKH TMOJb30BaTbCd Kak B cdepax MpOCBEIICHHUs,
oOpa3oBaHus, TaK M B HAy4yHOH, MpPOU3BOJACTBEHHOM cdepax. IlepBblii BapuaHT
(KBagpat-Tlepuoanueckuit  3akoH  paclpeleseHUsT XUMHUYECKUX  AJIEMEHTOB)
uHpOpMaTUBHEE, pallMOHAIbHEE M KpacoyHee ueM BTopoi BapuaHT ([duan-
Ilepuognyeckuii 3akoH pacnpeAcsieHUs] XUMUUYECKUX 3JIeMeHTOB). Ho Bropoii

BapHaHT 0o0Jiee MPOCT, YTO OBIBAET BAXKHO JJISi CIPABOYHBIX YIIOTPEOICHUIA.

CucremaTu3zaluu XUMHUYECKUX DJEMEHTOB Ha OCHOBE AaTOMHBIX Macc, Jajiee Ha
OCHOBE JJIEKTPUYECKHUX 3aPsI0B AP U AJIEKTPOHHBIX 000JI0UE€K aTOMOB, U, HAKOHEII,
Ha OCHOBE YMHCJIa MPOTOHOB M MOPSAKOBOIO HOMEpPA 3JIEMEHTA MPOBOAWINCH Ha
HKCIIEPUMEHTATBHO TIOJIYYCHHBIX 3aBUCHUMOCTSAX (PU3UKO-XMMUYECKUX CBOWCTB
31eMEHTOB. HBIMU cIIOBaMHM, HWCTOPUYECKH CJIOKUBIIMECS CUCTEMATHU3ALUU
XUMHUYECKHX 3JIEMEHTOB OCYIIECTBISUINCH HA SKCIIEPUMEHTAIBHBIX JAHHBIX, KOTOPBIE
MoJIyyaiau B TeueHue OoJiee ABYX BeKOB. [[0THONEHHONW MaTeMaTHYECKON TEOpPUU C
MOJIHBIM COBIAJICHUEM SKCIIEPUMEHTAIBHOTO M TEOPETUIECKOTO (3amudpoBaHHOTO B
yuciax) pacrpeneeHui 3JIEMEHTOB B CHCTEME XMMHYECKUX 3JIEMEHTOB 10 CHX MOpP

HEe OBUIO.

B NpCACTABJICHHBIX KC ClIydadaX MATCMATHYCCKOC M  OKCICPUMCHTAJIBHOC

pacripeneneHus 31eMeHToB B CucteMe XMMUYECKUX 3JIEMEHTOB MoJHOCThIO (100%-
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HO), 0€3 €IMHOTO OTKJIOHEHUS, COBNAJU B JIByX BapHaHTaX MAaTEMATHYECKOW TEOpUU

(uucnoBoro mudppoBaHus).

O6a Bapumanta, u Ksagpart-lIlepuonauueckuii, u Juaa-lIlepuonnueckuit 3aKoHBI
pacnpenenieHus XUMHUYECKHX JJIEMEHTOB TMPOUCTEKAIOT M3 MaTeMaTUYECKHUX
3aKOHOMEPHOCTEN KBaJpaToB Y€THBIX uucen. M3 storo ciemyer, yTo o0a BapuaHTa

MOJHO pacCMaTpyBaTh KaK IIOJHOLUCHHBIC TCOPHUU B 0071aCTH €CTECTBEHHBIX HayK.

Ha »stom 3aBepmaercs HACTD |. Ota vacte BHojgHe AoCTynmHa AJis MOHUMAaHUSA U
OCBOCHHUSI Y4YalllUMHUCS CpeIHUX Y4eOHBbIX 3aBenmeHuit  (5-9)-x kimaccoB, Kpome
NOHATUN KBAaHTOBO-MEXAHMYECKOro mpoucxoxiaeHus. Ho ux B Tekcre  Maro,
BJaBaThCA B TJIYOMHBI U B CYTh HE CIEAYET, a MPOCTO MPUHSITH MOJAPA3ACICHUE BCEX
XAMHUYECKHX JICMEHTOB Ha 4 Buja win 0soka: S, p, d, f B pa3HbIx pacuBeTkax.

VYyammumces: x&e HOcHeAHMX JeT y4éObl B CpeAHMX Yy4ueOHBIX 3aBEJEHHUSIX Oyner

BIIOJIHE JIOCTYIIHA JJIs1 OCBOCHMS U IuiaHupyemas ciaeayromas HACTD 1.

B mupoBo#t Hay4yHOU nuTepaType He OOHapyx eHbl paboThl 1o CucremaTH3aluu
XUMHYECKUX 3JIEMEHTOB HAa OCHOBE KBaJpaToB 4€THBIX uucen. [loatomy B crucke

JTUTEPATYPHI IPUBOASITCS TOJIHKO OCHOBHBIE paHEe OMyOJIMKOBAHHBIC TPY/bI aBTOPOB.

OcHoBHbIE paHee ONyOJIHKOBAHHbBIE 110 TeMe TPYAbI:
1. Kum Cen I'yk, MambGerep3una ['yapHapa, Kum [umapa,  Ksampatuunas

dopma Ilepmommueckoro 3akona JI.MI. MenneneeBa. COoOpHHK JOKIamoB X
International Scientific Conference EUROPIAN RESEARCH, 20 MAA 2017 T, r.
ITenza MITHC, «<HAYKA U ITPOCBEHIEHUE», YACTD 3, C. 12-19
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2. Kum Cen I'yk, Mamberep3una ['ynbaapa, Kum [dunapa, KBA/JIPATUYHO-
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“Fundamentalis scientiam” Ne5 (6)/2017, P. 79-85.
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