PI'bOV BO Boarorpaacknii I'AY

kadpeAapa XumMun

KAaCCH(bHKaHHH
YIAEMEHTOB.

[Tlepnoanyeckmnin
3aKOH.

AoUEeHT Kadeapbl XMMUmn
KomapoBa B.WU.



[1aalm Aekium:

1) DTanbl CTAHOB/IEHUS XUMUW
KaK HayKWu

2y OTKpbITUE NepnoanveckKoro
3aKOHa

3) llepunoanyeckasa cucremMa Kak
rpadpnyeckoe oTpaxeHue
nepnoamyeckoro 3akKoHa

B.N. Komaposa 2017 (o4Hoe )




1oaT Creman [ umaues:

«Apyroro HM4yero B npunpoae Her,

Hun 34ecb, HM TaM, B KOCMUYEeCKUX
rnybuHax:

Bce — OT NeCYMHOK ManbiX A0 NJaHeT —

N3 5n1eMeHTOB COCTOUT eAUHbIX...»

B.N. Komaposa 2017 (o4Hoe)
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Henarinn
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[TonHas KapTUHA BNUAHUSA
COCTaBa BeLlwecTB HAa UX CBOUCTBA
NPOACHUTCS, NMUcars

M. JIOMOHOCOB,

«He paHblle, 4eMm bygeT
oripenesIeEHo YNCio XMMMYECKUX
3/1EMEHTOB U 6YyAEeT TOYHO
n3yyeHa xvmMmyeckas ripuposa
UX> . B.1. Komaposa 2017 (ouHoe)




Bropasa moaosuna XVIII — niepsas

moAoBrHAa X1 X Beka

(]

OTKpbITUE pdaa 3/1eMEeHTOB, O
CYLLEeCTBOBaAHMUN KOTOPbIX paHee HUYero He
3HaNn:

KobanbT, HUKEeNb, NJIaTUHA, MapraHey,
MmonnbéaeH, sonbdpaMm, 6epunsinm, TUTaH,
XpOM, Kanumn, HaTpun, KanbLunn, MarHumn,
6bapun, CTpOHUUIN, KaAMUWN, TOPUMN,
Le3unmn...

bypHoOe pa3BuTne XMMMUYEeCcKoro
NPpOMN3BOACTBA— YYEHbIE XaXaaun
06BbACHUTBL C MO3NLMN eANHOU Teopun BCe
MHOroobpasue ¢BouCTB BELIECTB U

.M. Komapoa 2017 (o4HO

XNMMNYECKUX nMpoueccos



1 lonbITKK
Knaccmpunkaumm
XUMNYECKNX
3/1EMEHTOB
(BnoeodparMeHT)
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XVIII-XIX Beka

1 JlaBya3sbe 0 4 rpynnbl

0 [e6bepenHep,1817 0 «Tpuagbl>»

1 e LLaHKypTya, 1 Cnunpanb
1863 0 3aKOH OKTaB

0 HoroneHnpac, 1864 1 Tabnuua

1 OnaunHr, 1864 1 Tabnuua

1 Mewnep,1864

B.N. Komaposa 2017 (o4Hoe ) 10




Atomic Mass (1850)

Li 7
Na 23
K 39
Ca 40
Sr 87
Ba 137
P 3l
As 75
Sh 122
S 32
S¢ T8
Te 128
Cl 35.5
Br 80

7+ 39 -7
2

4 3 .
0+ 137 - 885
2

314122 o
3 = 76.5

32412

324128 - 30
2

2 g ')-7

’S‘:" = 8125

Atomic Number

Li
Na
K
Ca

St 3

Ba

As

Sb

3
Te !

Cl
Br

;P
I

3419

38

3

'JJ
N

H He
Li([Be[|B|C|N|O|F|[Ne
Na|Mg| | Al |Si|P|S |Cl|Ar
K |Ca| [Ga|Ge|As |Se |Br |Kr
Rb|Sr||In|[Sn|Sb(Te| | [Xe
Cs|Ba| | TI |Pb| Bi |Po| At |Rn

11



ITpupoaa anemMenToB Kak (pyHKIHA HX aToMHoro Beca (1. Meiiep, 1870 r.)

I 11 111 IV V VI VI VIII IX
B 11.0 A1 273 ’In 1154 T 301
¢ 11971 S 28 Sn 1178 Ph 2027
Ti 48 Zr 897
N=14.0111P2 =209 As=T749 Sb=122.1 Bi1=207.3
V=512 Nb =937 Ta=1832
O =1596|5 =31.98 Se =78 le= 1287
(Cr=324 No=950 W =183.5
F 191 |C1 338 Rr  79.75 T 1265
AMno 348 Ru 1035 Os 1986
T'e 5830 Rh 1041 Ir 1967
Co=Ni=358.0] Pd = 106.2 Pt=196.7
1 701 Na 2209K 239.04 Rb 852 Gy 1327
Cu=633 g = 107.86 Au=196.2
2Bo= 9310 =23:91C8.=39.9 or=287.1 Ba =156.7
Zn=649 Cd=1116 Hg = 199.8

B.N. Komaposa 2017 (o4Hoe) 12




Kapa Ananen:

«CucremMa — 370
apunagHuHa HUTb, 6e3
Hee Bce [€eJ10
rnpeBpallaeTcs B
Xaoc»




MenaeaeeB Amurpuii FlBanoBuu:

CBoMCTBa NPOCTLIX TEM, a TakK Xe
doopMbl 1 CBOUCTBa coegMHEHUN
9N1IEMEHTOB HaxoO4saATCA B
nepnoanyeckon 3aBUCUMOCTU OT
BENNYMHbI aTOMHbIX BECOB (Macc)
9N1IEMEHTOB.

1 MapTa 1869 roaa

B./. Komaposa 2017 (ouHoe 14




Ksaptupa A.J1. Menaeaeesa

B.N. Komaposa 2017 (o4Hoe)
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ONBLITD CHCTEMbBI 3NEMEHTOBD

OCHOBAHHOH HA HXb ATOMHOMD BbCH H XHMHYECKOMD CXOACTBD

H=1

T =50
Y =51
Cr=52
Mn =355
Fe =56
Ni=Co= 59
Cu=634

Nb = 94 Ta=182
Mo= 96 W ={86.

Rh=1044 P1=1974

Ru=1044 1r=1{98
Pl=106,6 Os =199,
Ag =108 Hg =200

Be= 94Mg=24 Zn=652 Cd=112

B=11
C=12
N=1{4
0=16
F=19
Li=7 Na=23

A|=27.4 9=68
Si=28 ?2=70
P=31 As=75
§=32 Se=794
Cl=35 Bl‘ =80
K=39 Rb=854
Ca=40 Sr =876
?=45 Ce =92
Er=56 La =94
?Yt=60 Di=95
In=756Th=118?

Ur =116 Au =197?
Sn=118
Sb=122 Bi=210?
Te =128?

| =127
Cs=133 Ti=204
Ba=137 Pb = 207

A. Meuaeareps
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Mysen-kBaptupa A.J1. Menaeaeena

e

- s
P PAAMHE .
- xant
o ’

e KAPTA NMOE3A0K
Ky N\ CHMBHPCK A.M MEMEA EEBA
0 COETHHEWTH T ooum  HAKABKA3
e, ) « M0 HEDTAHBIM AEAAM
L ¢ 1863~ 18861,
; H H P T Ryrex CaraToB
5 TIOE3AKA HA CYPAXAHCKMH 3AB0A
"\ KoxopesA 20-Vill~25-IX 1863T.
XArbKOD TIOE3AKA N0 KABKA3CKHM MECTOPOXK:
i \ . 7" JEnsw HETH (5V-10-VII 880F.
A MERAEASEBA. \»( f 4~ TI0E31KAB BAKY BECHOM 1800T.
\;*"mnuu — \ u“mf"" am== TI0E34KA B BAKY 0CeHb0 1686 1.

TypbEB

|||||||||

B.N. Komaposa 2017 (o4Hoe)
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0 B or/simume OT CBOUX HaAaY4YHbIX
npealwecTBeHHUKOB OTKPbITUIO
nepnogn4yeckoro 3akoHa m co3gaHuio
nepunogunyeckon tabnumuybl cnocobcTBOBaANO
TO, 4YTO AMUTpUN VIBaHOBWUY 3@ OCHOBY B34/
HEe OAHY TOJIbKO aTOMHY IO Maccy
2/71eMeHToOB, HO N pe3ynbTaTbl NPUMEHEeHUs
«MeTola aTOMHOM aHaJIOrMn> .

B.N. Komaposa 2017 (o4Hoe) 18




«MeTOA ATOMHOM AHAAOT UK

MeTog 6bin1 pa3paboTaH cneunanbHO
019 aHann3a CBOUCTB 3/1IEMEHTOB.

N3 29 npeackasaHHbIX 3/IEMEHTOB
MeHaenees C yanBuUTeSIbHOU
TOYHOCTbLIO onuncan 12. lNpun aToM
noapo6bHOCTN CBOUCTB OTHOCU/IUCL HE
TO/IbKO K MPOCTOMY BeLllecTBY, HO U K
coeJMHEHUSAM.

B.N. Komaposa 2017 (o4Hoe) 19




L Be B Cr Mn Fe

| N
Na <t—=Mg-+> Al Mo —+> Te¢ <+— Ru
o

K Ca Ga W Re Os
a ]

Pue, 1. «38e30H0CM b C&OHCME Y MAKUA (G) U NPEOCKAIAHHOZ0
.M. Mexdeneeswim mexneyus (6)
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«HpaBHAo 3BE3AHOCTI:

1 WCKJ/IlOYaeT gaxe caMy BO3MOXHOCTb
COMHEHUAa B TOM, YTo MeHaeneeB 6bin
nepBOOTKpPbIBATENEM NEPUOANYECKOIO
3aKoHa U nepnoanyeckom CUCTEMBbI

1 U3 HEero Hanpsamyto cneayetr
«anaroHasibHoe cXoACTBO>» U,
COOTBETCTBEHHO, «AMaroHasjibHoe
ceyeHmne» nepmnoanvyecKkom CUCTEMbI
(BblpakeHne C.A.UlykapeBa)

B.N. Komaposa 2017 (o4Hoe) 21




1 be3 yyeTa «npaBunia 3Be34HOCTU» TPYAHO
NOHATb HEKOTOpPblE haKTU4yeckue
cBeJeHnda 0 CBOUCTBAX KOHKPETHbIX
3/1eMeHTOoB. I3BeCTHO, HanpuMmep, 4YTo B
rpynne wehoYHE=5eMenBHEi"SnemeHTOB
Lenoym obpasyroTcs ToNibKko € Kanbuus (IV
nepuoa). OTOro Hesib34a NOHATb, eC/IN He
paccMaTpmBaTb XMMUYECKOEe CXO0ACTBO
NTUS N MArHus

B.N. Komaposa 2017 (o4Hoe) 22




INTERNATIOMAL UNION OF
PURE AND APPUED CHEMISTRY

1 =
1 2 F
H IUPAC Periodic Table of the Elements e
o weey 2 oy = - 15 18 o saem
3 4 bl e rulba 5 8 7 & ] L[]
Li Be Symbol B C N 0 F Ne
Rhare [t T . e caarkry rifrogan LR Lerire e
P, .k i Rl ll i w11 s Bl | MSS wa | paes ey | S R wee s
i 1z k-] H i5 3 ir id
Na Mg Al sl P ] Cl Ar
nodhen remgressh s ik ailicon phosphons il chiorine
s | path sy a Fl 5 8 7 8 a 10 It 2 i |pmia | i | g oy i
19 b * 3 s 6 F ] n ol =5 E 2| = 33 34 35 a8
K Ca Sc Tl v Cr Mn Fa Co Ni Cu Zn Ga Ge | As Se Br Kr
e e ol durm weardury tniure. 41 ren bl ricksl coppr gallurn garmriun araanic naiard urm brorins lypion
i & ccom e almy B L] e - L e [ 3] ook - o T e Proe by =1
37 E ag 40 41 < 43 a4 4= 48 47 4 4 = 51 2 53 24
Ry Sr Y Zr Nb Mo Te Ru Rh Pd Ag Cd in Sn Sb Te 1 Xe
nublchm sirondurn s okl ool s odlun pesell sace s nlvar cadmbsm Indhurs Bn il oy L1, T lodne 20MnOn
o ¥ [ L) [ at5 ] L=l oy LR ok e wis T Tk Rl 1. - R 1R
55 58 s 72 [ M ™ [ W a o ab & -3 a3 B a5 a8
Cs Ba || Hf Ta w Re Os Ir Pt Au Hg T Pb Bi Pa At Rn
T T i m i rhanium o |of clurm Pl gald =T thalkan ) blrnudh polonkm anintine radon
1me 193 1ms 15 wie 1. s i 181 = e e P % 4§ ey )
&7 L] - 104 165 108 0y 108 100 i i 12 114 i
Fr Ra | s Rf Db Sg Bh Hs Mt Ds Rg Cn Fl Lv
Franchss oudl Lm g bohrem Fows e o operrichn Plrond urm LT
1
57 538 L & L 3] 82 & 84 85 L a7 a4 L] il
La Ce Pr Nd | Pm | Sm Eu Gd Th Dy Ho Er Tm Yb Lu
ot bamrm . oty —— pacr oL g wrtdar dppodss | ol b b ot b (TSI
13 et 1 e nd e 1S i T 18 e i T w1 185
a4 40 & = 43 4 & L ar - a9 k) Wi e[-3 03
Ac Th Pa u Np Pu | Am | Cm Bk Cf Es Fm | Md | Ne Lr
actramr. e prefsct nure: ursniur L pecraET ETRrANT: e bartahar calforiur | sresinbee Parrrum el | nobalkan lasranciar
el o e
Netes

- IFAC 2011 Slansiord comic wisighs cbridged ko Saur signiicant digis [Tobka 4 pubilshad In Fus Appl. Cham, 85, 1047-1078 (2013};

hip: S dolosg,/1 0. 1351 /FACKER 1 303402, The unoarioinly In ha lost digh of he =londond alomic weighl walua s lislad In poenihesas folowing
tha volsa. In fe cheanne: of porenhasas, ha uncicinyy & ona In fof bt digh. An hierval In squasa beadkels provides the lower ond uppar boonds of
tha sondaed alomic weight far thol alamant. No vwahuas e Isind Tor demank whilch lack Isofopes with a chonderisiic isolopic abendanca In nofundl
femasiial somplas. See PAC or mom delbolls

= “Sluminem” ond “oaslem” ose commanty wed ol enoffe spelings jor “oluminium® ond “ooesium *

- Claime for tha discovery of all fha samaining clomants In the kaz row of ha Tohbia, nomady clomonts with aomic nembers 113, 115 117 end 118
and for which no csignmants hove yef bean made, am being considard by o IUPAZ and IUPAR oini Warking Farly.

For updates 1o thes labls, soa upoc ong/repans/paricdic_tebla,/” This warsian i=.detad 1 May 2013
Copyright © 2013 AL, e hiemaland Linion of Pure ond Appilad Chamisiy
23
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H He
1.008 2 13 14 15 16 17 40026
3 4 5 6 7 8 9 10
Li Be B C N 0 ¥ Ne
694 | 90122 1081 | 12011 | 14007 | 15999 | 18998 | 20.180
1 12 13 14 15 16 17 18
Na Mg Al Si | S Cl Ar
22990 | 24305 3 4 5 6 7 8 9 10 11 12 26982 | 28085 | 30974 | 3206 3545 | 39948
19 20 21 2 23 24 25 26 27 28 29 30 3l 32 33 34 s 36
K Ca Sc Ti v Cr Mn Fe Co Ni Cu In Ga Ge As Se Br Kr
39098 | 40078 | 44956 | 47867 | 50942 | 51996 | 54938 | 55845 | 58933 | 58693 | 63546 | 6538 | 69.723 | 72630 | 74922 | 7897 | 79904 | 83.798
a7 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb Sr Y Zr Nb Mo Te Ru Rh Pd Ag Cd In Sn Sh Te 1 Xe
85468 | 87.62 | 88906 | 91.224 | 92906 | 9595 98) | 10107 | 10291 | 10642 | 10787 | 11241 | 1482 | 187 | 12076 | 12760 | 12690 | 131.29
55 56 57-71 7 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs Ba * Hf Ta W Re Os Ir Pt Au Hg Ti Pbh Bi Po At Rn
13291 | 13733 17849 | 18095 | 183.84 | 18621 | 19023 | 19222 | 19508 | 19697 | 20059 | 20438 | 2072 | 20898 | (209 | 210 | (222)
87 88 89-103 | 104 105 106 107 108 109 110 11 112 113 114 1ns 116 17 18
Fr Ra £ Rf Db Sg Bh Hs Mt Ds Rg Cn Nh Fl Mc¢ Lv Ts Og
(223) | (226) (265) (268) (271) (270) 277 (276) (281) | (280) (285) (286) | (289) (289) (293) (294) (294)
* e I
L“""!‘““'d‘ 57 58 59 0 61 62 63 64 65 6 67 68 69 70 7
ot La Ce Pr | Nd | Pm | Sm Eu | Gd | Tb Dy Ho Er [ Tm | Yb | Lu
13801 | 140,02 | 14091 | 14324 | (145 | 15036 | 15196 | 15725 | 15893 | 16250 | 16493 | 16726 | 16893 | 17305 | 17497
# Actinide 89 o0 91 92 93 94 95 96 97 98 9 100 101 102 103
series Ac Th Pa U Np Pu Am | Cm Bk Cr Es Fm | Md No Lr
(227) | 23204 | 23104 | 23803 | 237 | 244 | (233 | 241 | a7y | @251y | 252) | 2571 | 258) | 259y | (262)
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TUPAC Periodic Table of the Elements,
19 dpespaaa 2010

1 18
1
hydregen
1008 2 Key: 13 14 15 16 17
3 4 atomic number 5 6 7 8 9
Li Be Symbol B C N (0] F
lithium beryllium name boron carbon nitrogen oxygen fluorine
6841(2) 8012 standard alomic weight 10.81 12.01 14.01 16.00 19.00
1 12 13 14 15 16 17
Na Mg Al Si P S Cl
sodium magnesium aluminium silicon phosphorus sulfur chlorine
2299 24.31 3 4 5 6 {4 8 9 10 1 12 26,98 28.09 30.97 3207 3545
18 20 i 22 23 24 25 26 27 28 29 30 33 34 35
K Ca Ti \) Cr Mn Fe Co Ni Cu Zn As Se Br
potassium calcium ttanium vanadium chromium manganese iron cobalt nickel copper zinc arsenic selenium bromine
3910 40,08 4787 50082 52 00 5494 5585 5803 58 69 6355 65.38(2) 7492 78 96(3} 7990
37 38 39 40 41 42 44 45 46 47 48 50 51 52 53
Rb Sr Y Zr Nb Mo Ru Rh Pd Ag Cd Sn Sb Te |
rubidium strontium yarium zirconium niobium molybdenum ruthenium rhodium palladium silver cadmium tin antimony tellurium iodine
8647 87.61 8891 9102 9291 95 96(2} 101.1 1029 1064 1079 1124 187 1218 1276 1269
85 56 73 74 76 77 78 79 80 81 82 83
Cs Ba Ta w Os Ir Pt Au Hg TI Pb Bi
caesium barium tantalum wngsten osmium iridium plainum gold mercury thallium lead bismuth
1329 137.3 1809 1839 1902 182.2 1951 1970 2006 204 4 207 2 2090

58
Ce
cenum
1401

25
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MCTHMHHDBIC YKpﬁl_II/ITeAI/I
HCPHOAI/I‘I@CKOF O 3aKOHaA» .

HI/IAB COH B.N. Komaposa 2017 (o4Hoe) BI/IHKACP 26




MCTHUHHDBIC YKP€HI/IT€AI/I
H@pHOAH‘I@CKOFO 3AKOHA» .

1 B 1875 r. monoaon dppaHLy3CKUN CNEKTPOCKOMUCT
[1.2./lekok e byabogpaH HOBbIN 2/IEMEHT,
Ha3BaHHbIN UM . CBowncTBa rannus
COBMaJZIn CO CBONCTBAMU «IKAASTIOMUHUA>»,

1 B 1879 r. weeackmnn xmumMuk J1.®.HuabCcoH OTKpPbI
3/1EMEHT , CBOMCTBa KOTOPOro coenanu co
CBOMCTBaAMM «akKabopa».

1 B 1886 r. HeMeukun xmmnk K.A.BuHKsiep oTKpbIn
3N1IEMEHT — «3KaCUNnunmn>»

1 YelwCKUn ydyeHbln bpayHep poKasas, YTo aTOMHad
Macca Te paBHa He 128, a 125, kak cnepgoBasio no
3aKOHY NMepUoaANYHOCTMN.

B.N. Komaposa 2017 (o4Hoe) 27




3HgavyeHque IIEPUOANIECKOTO 3aKOHA

0 npeackasaHbl HEN3BECTHbLIE ELWE 3JIEMEHTDI

0 3apaHee npeackasaHbl CBOMCTBA 3TUX
3/IEMEHTOB

0 nepunognyeckasd CUCteMa Aajia TOJTHOK K
NcrnpaBJi€eHNKO aTOMHbIX MaAdCC HEKOTOPbIX
2J1IEMEHTOB

i %?4 RHUC LRI SR ERE TN UR IACEY Bt fo

J1IEEB . «CiH%OHXeH CTOdTb B IN'N1aBHOWU

CO%Eﬁp TRaRCYRRHRRRLS 2R TR romy 6yaer

0 MNOGAETY400NERPASEN TH@HHa)304 . MaEReAeHIB)e
O NINIEAC BEH U TESATBARS C KFP1aTONIIT, NRsa 5750
rnyB%@ hddrRa?8 cTpoeHne BelwecTBa
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Mepuoauyeckan Tabnuua xumuyeckux anemenros .Mexpeneesa
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FIGURE 29.—FRIEND'S PERIODIC SYSTEM

B.N. Komaposa 2017 (o4Hoe)
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Ingo Waldemar Dagobert Hackh, 1914
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Periodensystem der Elementel

1 New ; .
- Wi ionginay . Alkalimetalle Actinoide El Solid Vi,
. 2 = |k
2 Erdalkalimetalle . Metalle Liquid 13 14 15 16 7 He
A 1A IVA VA VIA VIA Helltam
n : 4002602
. Ubergangsmetalle . Nichtmetalle El Gas -
4 2 10 2l [«
Be Lanthanoide Edelgase Synthetic Ne
Beryllium Neon
9.012182 20.1797 | |
12 2 18 2 ]
Mg 2 3 4 Ar o | &
Msgnesium s VB Argon
24.2050 39.948 | |
20 36 ]
13 |
Ca Kr N
Kalzium Krypton
| 40.078 83.798
38 54
!
Sr Xe
Strontium Xenon
. 87.62 131.293
56 86
1
Ba f s7t071 Rn
Barium Radon
137.327 {222}
88 17 118
1 — ]
Ra zfJsot0103 Uus Uuo
Radium Ununseptium Ununoctium P
(228) Q
Atomic masses in parentheses are those of the most stable or common isotope.
Design Copyright & 1997 Michael Dayah {mi com). I .dayah. (=
=
Note: The subgroup % é = 8 ol Ii o 1% 62 ’é o ’é .64‘ l%‘ 66 1§ ok é & I§ &2 1§ e é s 1§
numbers 1-18 were adopted ce 1 Pr 2t Nd = 2 Sm 2 Eu 2 Gd 2 Dy ] Ho ] Er k) Tm 3 Yb 2 Lu 2
in 1984 by the International Cer 2 y Neodym 2 Pr 2 2 2 Gadolinium 2 Dysprosium 2 Holmium 3 Ebium 3 Thulium 2 Yitebium 2 Lutetium 2
Union of Pure and Applied 140.118 140“ 144.24 {145) 150.36 151.9684 157.25 162.500 164.93032 167.259 168.93421 17310’4 174.987
Chemistry. The names of v 7 B I B Y oo = B 2 Brns 3 . 402 |
elemen!sry112-11saretne Y é &l ,‘E a2 é = é 2 é i ,é‘ e '*:* e ﬁ 1o ;iT 101 ;é‘ 102 é 08 é
Latin equivalents of those Th 2 Pa g u : % ND g % AIT 2 % =S z 'm 2 d 2 g ] g
numbers; Thorium 10 Protactinium § Uran  °3  Neptunium §  Plutonium g Kl Califomium s Einsteinium § Fermium § Mewesam § Nobelum £ Lewencium §
222031 2 23toases 2 2msozer 2 @) 2 @) 2 @4y d | @y % s 2 @ % @) 2 o@ss) 2 @en 2
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N TE R B E

¥ LEES, £
1 | T 2 Uit R [«
seE4—— il

3 Lil4 Be| geovy S T A,
2 # ; ﬁz YN 5f464l752__1’;§’%‘§§‘ﬁf§§mfﬂ -
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A PERIODIC TABLE OF VISUALIZATION METHODS
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ELECTRONIC CONFIGURATION IN GROUND STATE: EXCEPTIONS TO THE REGULAR BUILD UP OF SUBSHELLS
Frems Se 1o Zn. sth clesnens has i 30 clbsiroms, bt Cee[Af 3%, CorfAdd 3040 Fromm ¥ tn €l reh elerment o 48 electrores, bt NI-{Kr] 409 521, Mosfr] 40 So%, Teo{Ke 428 Sa', RusfK] 40" Su%, R-[Ke) Adt 5!, Pe{Kr) 4% 568, Age[Ke] 4" From L so Hy: sth lemners s n 54 el bt PY-fe] 44 S0 6, Aw
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AWM. MeuAeAeeB:

"[lepnogn4yeckomy
3aKOHY HE rpo3uT
paspylieHuve, a
obeLyarTcs ToJ/IbKO
HaACTpouka v pa3Butue”




3araHug

(]

on-11 KTo 6b1n «yKpenutensamu
nepnoam4yecKkoro 3akoHa?»

oNn-12 KTo NnpeanoXun «3akoH OKTaB»,
Tpuaabl?
on-13 NoyeMmy B 19 Beke 0cob6eHHO

notpeboBanacbh Knaccudpmkaums
3/1EMEHTOB?

on-14 Kakon BapuaHT usobpakeHus
nepnoanyeckoro 3akoHa Bam HpaBuUTCA u
noyemy?
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3araHug

1 2n-15 KTo bbbl «yKpenutensamm
nepnoam4yecKkoro 3akoHa?»

1 2n-16 KTO NpeanoXunn «3akoH OKTaB>»,
Tpuaabl?

1 2n-17 Kakon BapunaHT nlobpaxeHus
nepnoamyeckoro 3akoHa Bam HpaBUTCA U
noyemy?
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