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From E. Lenssen, ‘Uber die gruppirung) .l il olS¥E Y-V Jgas
der elemente nach ihrem chemisch-physikalishen charackter’, Annalen der
(Chemie und Pharmazie, 103, 121-131, 1857.

Tysuanll L3 3 5ouak L, ol
1 K+1L/2 =Na =23.03 39.11 23.00 6.95
2 (Ba+ Ca)/2 =Sr =4429 68.59 47.63 20
3 Mg+Cd)/2 =7Zn =338 12 32,5 55.7
4 Mn+Co)2 =Fe =285 27.5 28 295
5 (La+ Di)/2 =Ce =285 47.3 47  49.6
6 Yt Er Tb 32 ? ?
7 Thnorium Al 59.5 ? 13.7
8 (Be+Ur)/2 Zr =33.5 7 33.6 60
9 (Cr+Cuw/2 =Ni =293 26.8 29.6 31.7
10 (Ag+Hg)/2 =Pb =104 108 103.6 100
11 (0 +0)/2 =N =7 8 7 6
12 (Si+ F)/2 =Bo =122 15 11 9.5
13 ([Cl+])/2 =Br =406 17.7 40 63.5
14 (S + Te)/2 =Se =40.1 16 39.7 64.2
15 (P + Sb)/2 =As =38 16 37.5 60
16 (Ta + Ti)/2 =Sn =587 92.3 59 25
17 (W + Mo)/2 =V =69 92 68.5 46
18 (Pa + Rh)2 =Ru =525 53.2 521 51.2
19 (0Os +1r)/2 =Pt =989 99.4 99 985
20 (Bi+ Auw)/2 =Hg =101.2 104 100 98.4
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7 Avril 1862
VIS TELLURIQUE
CLASSEMENT NATUREL DES CORPS SIMPLES OU RADICAUX
obtenu au moyen d’'un
SYSTEME DE CLASSIFICATION HELICOIDAL ET NUMERIQUE
par A.E. BEGUYER oe CHANCOURTOIS

Tableau des
Coractéres Géometriques
12345676 010n231a01
Hydrogene H T e
Lithium Li| 7
Glucyum sl |9
re 0 1
88rBone Rl
Azote Az 14
Oxygéne S | 16
Fluor Fl 19
dium No [ 23
Magnesium [ Mg | 22
Aluminium Al 27
Silicium Si 28
Phosphore Ph 31
Soufre 32
Chiore cif3s
Potassium K
Calcium Ca
Titane Ti
Chrome, Cr
Manganese Mn
Fer Fe
Nikel Ni
Cobalt Co
Cuivre Cu
Yitrium ¥t
inc n
Zirconium zr
Arsenic As
8rome 8r
Selenium Se
Rubidium Rb
Strontium sr
Lanthane La
Cerium Ce
Molybdéne Mo
Didyme 0i
Yitrium vt
Thallium Tl
Rhodium Rh
Palladium Pd
Argent Ag
Cadmium cd
Etain Sn
Thorium Th
Urane ur
Antimone Sb
Caesium Cs
Tode Io
Tellure Te
Tantale Ta
Tungstene w
Iridium 1
Platine Pt
Or Au
Mercure Hg
Ruthenium RU
Osmium Os
Bismuth B
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Group I. Metals of the alkalies :—Lithium, 7 ; sodium,
23 ; potassium, 39; rubidium, 85; cwmsium, 123; thal-
lium, 204.

The relation among the equivalents of this group (see
Cupmicar News, January 10, 1863) may, perhaps, be
most simply stated as follows :—

1 of lithium + 1 of potassium = 2 of sodium.

1 »” + 2 s = 1 of rubidium.

1 " + 3 » = 1 of ceesium.

1 ’ + 4 ' = 163, the equivalent of a
metal not yet discovered.

1 + 3 ' = 1 of thallium.

Group II. Metals of the alkaline earths :—Magnesium,
12 ; calcium, 20 ; strontium, 43'8; barium, 68-5.

In this group, strontium is the mean of calcium and
barium.

Group III. Metals of the earths:—Beryllium, 69;
aluminium, 13'7; zirconmum, 33'6; cerium, 47; lantha-
nium, 47; didymium, 48 ; thorium, 59°6.

Aluminium equals two of beryllium, or one-third of the
sum of beryllium and zirconium. (Aluminium also is one-
half of manganese, which, with iron and chromium, forms
sesquioxides, isomorphous, with alumina.)

1 of zirconium + 1 of aluminium = 1 of cerium.

. + 2 s = 1 of thorium,
L'mthamum and didymium are identical with cerium, or
nearly so.

Group IV, Metals whose protoxides are isomorphous
with magnesia :—Magnesium, 12; chromium, 26'7; man-
ganese, 27°6 ; iron, 28 ; cobalt, 29'5; nickel, 29'5; copper,
31'7; zine, 32°6; cadmium, 56.

Between magnesium and cadmium, the extremities of
this group, zinc is the mean. Cobalt and nickel are iden-
tical. Between cobalt and zinc, copper is the mean. Iron
is one-half of cadmium. Between iron and chromiuwm,
manganese is the mean.

Group V.—Fluorine, 19; chlorine, 355 ; bromine, 80}
iodine, 127.

In this group bromine is the mean between chlorine and
iodine.

Group VI.—Oxygen, 8; sulphur, 16; selenium, 39'5;
tellurium, 64°2.

In this group selenium is the mean between sulphur and
tellurium,

Group VIIL.—Nitrogen, 14; phosphorus, 31; arsenic,
75; osmium, 99°6; antimony, 120'3; bismuth, 213.
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From J. A. R. Newlands, as reported in Proceedings of Chemical) AA ‘AL:. g
(Societies: Chemical Society, Chemical News, 13 113-114, 1866, table on p. 113.

No. No. No. No. No. No. No. No.

H1 F8 Cl15 Co&Ni22 Br&Ni22 Pd36 142 Pt &Ir 50

Li2 Na9 K16 Cu 23 Rb 30 Ag 37 Cs 44 Os 51
G3 Mgl0o Cal7 Zn 24 Sr 31 Cd 38 Ba&V45 Hg 52
Bo4 Alll Cr19 Y 25 Ce&La33 U40 Ta 46 T1 53
C5 Sil2 Til8 In 26 Zr 32 Sn 39 w47 Pb 54
N6 P23 Mn20 As 27 Di&Mo 34 Sb41l Nb 48 Bi 55
07 S14 Fe2l Se 28 Ro&Ru 35 Te43 Au 49 Th 56
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From W. Odling, ‘On) L4 Sl Guxd oo &JEY @A_uﬂ Joas :Y-¢ Jous
the Proportional Numbers of the Elements’, Quarterly Journal of Science, 1,
(642—648, 1864, table on p. 645.

Ccl — F or 355 — 19 = 165
K — Na 39 — 23 = 16
Na — Li 23 — 7 = 16
Mo — Se 9% — 80 = 16
s — O 32 — 16 = 16
Ca — Mg 40 — 24 = 16
Mg — G 24 — 9 = 15
P — N 31 — 14 = 17
Al — B 275 — 11 = 165
Si — C 28 — 12 = 16
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From G. D. Hinrichs, ) .(\AT€ ale) LSSt oliluall 33555 Jgun :Y-¢ Jan
‘The Density, Rotation and Relative Age of the Planets’, American Journal of
(Science and Arts, 2(37), 36—56, 1864, table on p. 43.
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20 % 20 = 20
21 x 20 = 40
2% x 20 = 80
23 x 20 = 160
2% x 20 = 320
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4 werthig 3 werthig 2 werthig 1 werthig 1 werthig 2 werthig
. —— —— —— Li =7.03 (Be =9.37)
Differenz = - — —_ - 16.02 (14.7)
C =120 N =14.04 0 =16.00 F1 =19.0 Na = 23.05 Mg = 24.0
Differenz = 16.5 16.96 16.07 16.46 16.08 16.0
Si =28.5 P =31.0 S =32.07 Cl = 35.46 K=39.13 Ca =40.0
Differenz = 8.1 44.55 44.0 46.7 44.51 46.3 47.6
- As =750 Se = 78.8 Br =79.97 Rb = 85.4 Sr = 87.6
Differenz = | 851 = 4455 45.6 49.5 46.8 47.6 49.5
Sn=117.6 Sb =120.6 Te =128.3 1=126.8 Cs =133.0 Ba =137.1
Differenz = 89.4=2x44.7 87.4=2x43.7 - - (71 =2 x 35.5) -
Pb =207.0 Bi = 208.0 — - (T1=204?) —
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b 2 3 4 5 6 7 8
Al=27.3 Al-=27.3 =12.00
28.7=14.8 16.5
Si=28.5
. 23-t=44.5
Cr=52.6 Mn==55.1 Fe=s56.0 Co=58.7 Ni=j58.7 Cu=63.5 Zn=65.0
49.2 48.9 47.8 44.4 46.9 8§ 1=44.5
Ru=r04.3 Rh=103.4 Pd=r06.0 Ag-=107.9 Cd==111.9 Su=117.6
92.8=2.46.4 92.8==2.46.4 93=2.465 88.8==2.44.4 88.3=2.44.5 89.4=2.41.7
Pt=197.1 Ir=197.1 Os=199. Au=196.7 Hg=200.2 Pb=207.0
9 10 1I 12 13 14 15
Li=7.03 Be=9.3
16.02 14.7
N=14.4 O=16.00 F=19.0 Na==23.05 Mg==24.0
16.96 16.07 16.46 16.08 16.0
P=3I1.0 S$==32.07 Cl=35.46 K=39.13 Ca==40.0 Ti=48 Mo.=92.0
44.0 46.7 44.5 46.3 47.6 42.0 45.0
As=75.0 Se=78.8 Br=79.9 Rb=85.4 Sr=87.6 Z1=:90.0 vVd=137.0
45.6 49.5 46.8 47.6 49.5 47.6 47.0
Sb=r20.6 Te=128.3 I=126.8 Cs=133.0 Ba=I137.1 Ta=137.6 W=184.0
87.4=2.43.7 71=2.35.5
Bi=208.0 Te=204.0
AATNA w_.n G Lol pmle JGg) daglaie ro-¢ K&



ool Jgasdl

ligs Bayd oS Lo Luiiall Caulaie sledl Jad dyad Yo (535 5l J) Jgand]
asall 4 aidiy Al Jail!

ssmsls roliadl e 2SI At 8,08 Bae asiall sile LBs) Jsaad oS
Lgal) Jogill 3 aladl Gudd 3 s o gl Gl Jgun 3851 Zisaa plisgl
s Gl A0 ale 3 le sl BLg was Lanl Uy lawas as8all Jyandl S5 035
32531 08 Jsl 5o e 5om il J3lall o 8B T & 335 ol caay oY s
Lol daa bl J 1 & pall daglanl

ol passl i) Bub ST Golul Ciuluie 3331 aladl CNAT ol 8235 JNa
sal s dseall Laglail) LK) e wad il 4 fousy Al wsa Jundll
O sl Gans Bal3esl Bisg 3331 sule LBl o sany - daalill ol5all G liue
colgaiil Gams e ST delaadl J) Lasa o€ ol G el

1A



saalal Jundll

wgﬂ‘ é).a.-ﬂ‘ h.A-JM

iy al ggd fen mnﬂmiéww eJLQJQJ.J calaie (i i) (5 e 43
Lol Gaac 05308 U1 i dashall ells oF Lol elyul s oy sull dashail] Crnd
e o 55 Lo plistel Yolas puiall o waall ol LS . gsall 3l 5o
Bagaadl oliall o Sl ssagy 5580 Gk Ge Lavw ¥ (JalS JSy G581
(Jadlls Qg all roliall paad 4,31 G5 Als akd dia e Sunds Lgolsans
(o9l Jgaadl & (o3 poliall (aas auslge ads & pads

Uasise gosall dgandl dan T sl 13a & Ciuluie alad st aal dat oSy
oo gl e Blis (o Basae Jalye JYB 65 sha3s Gl Jioaly 0L ellds daunly
dia e paniill Jog ilally caaall Buaddl 5,33 el e sae @ Jae &
Loy flgily an (@BLES) Lalie 3 158887 o male ol spiow oo 2l ol
e oall &l Jasi ;5 Labie cpundin ¥ Lol s (s gall Jsanlls Ciuluis ol 15 ) u@J
el el Lol a5 Laliag c0pagols pasls (paaadall ol851 3o ks e L85 Y
i patais Cgw goall Jyaadl Las @ Ll Cialuie Zaasd 13k . cplian]
A 0,5k Ualre e Yaad ¢ palall suga a5 dbelSy Juadl

ol Giiae diieg oIS g3l woally caal dyin Gon Cidiia oIS pm
(s Fss payiual UM o e Loyl oelyy K6 dasn ol of eal, ol sanlly
palas Jundl dals] Yo E7al dis Ga w3 cilSy din s oenll el &5 sl
olal L) pe JLl olia ) Juad cliluss abad Jf 1ia Loyl o) Lgaday «al (Sas
Aasladl Gad ;) cow IS ¢ sSunge Laslan Lulyalls Blaly Lusby Usl Uglas @
o5l Y] g Ll palls e ¥ Lasladl eilS LS ¢ nall alial sa cgun Lo Yo



ool Jgasdl

3 Lulull L) & Al Sasis wilie 3ully wae § 1as Sd ol oangu s
flasSll psle Ll 3 Ty Gus 2 sashy cibe Lases i ) o salanll sgall
Oy Jall Laday (Lully Guodill Jpual ale) Lagalandly sbally sbsaill
SBT Lo oS0y &gl daghaiall day Laad aslass) @ c-@‘s 255 3N alall fagd
oo Lalio uay als Musywbul;llwuuyu.ﬂbulw@u‘,;ﬂ
iy dands Jag O

Lol 3 a3 Luiyd @ o3l Gans il o oanlall dialas ciduie g3l o way
SsSU iy OIS 0 e adolls ity @m55 Jars @ Jaally Gassy adl Eon
3 ciduie lalas 3l 8 el eslSy o3l fe Loladl diylas slyaly i @
GilasS oIS 4 Gud VAT ale & o5 mllS aie lackisl i 31 a Lall]
oo el dey L malbll Glally GISLE G i amy Y Guladl 3 oS5 550
sl s G ple LByl Jas WS o518 J/\sji%a ol Lo olesw cinlaie of
G5 il 451 s « 5050 Byal Lo 3 pladiul J) Cidaie 053 ol
e 55! das e Yool

BLS &5 gpm o iadia Jobb Fday Jiely gun Baluie 32T VAN ole G
G -Liag, & Bge bl CByaress B3las sall dlal e (& guinall elaassl e Gl y
Tasg esllly JoasSIl oy JELN e o, 53all o ju Jail dimg bl cpe 2810 VAT ale
35 sloasSl 5 (s g iy ol i By gudall i sbiasSll e QIS i) &
ple Uslass .orae w853 (oo Lgnd SISYI Faliall Alle cant) IS el3a1 Ul
3 3 oA poliall dlEn) LaS 3 Sa g by sall i JoST a3 oIS VATA
OB

Sl BLassy)
s sl e Lgiiats 2,30 Lglsly robiall ¢ Sy Jb auluie o (e plll o
pse & YL @ liul age (AL o1 (3 LYl Aaat ) Jums ol 18 colgio e
oolels cnall phms 5,150 3,381 Ll S sl ia a8 VAR 5l VY

505 Tt 16T by yeal Sl Lo ) Jagill Gua Jaall o 22umy Lale 15Latus
SESCERUTREN]



wusll ol rilaie

el e oniin 3 LS, rolic Lol s 4l LS o dlas L Jof ol
(B saill e oaall pume J] Bseall 535

Na K Rb Cs
Be Mg Zn Cd

o LS raie 1 oo allis Wl ST degane IS o8

F Cl Br I
Na K Rb Cs Cu Ag
Mg Ca Sr Ba Zn Cd

Goss Youn Slad Bujes o a3 Cialiie OIS agll Guid slue Jslasy
8o8Lall wualsll G waall e i e Yaasy dis,me Lraie ¥ G w@lal$s
Lo Tas 0 2,3 LY e LT pRams Jy day cdpé a3 oS5 o) jolial
SbasSI ) s 138 J 1 Jpandl (n B (5L s naliall o3a Gand
e LAY 13a e el &3 alall pui e oobe U s B sl sl &
sty sed Gpde Gy Lol Llasl) Dnaall plaial § iuluie e3o) ] S8
255 LS 385 el Buam cilS 31 Lonanl 03n dlas § Ulie die o8
) Llll 3 Jsbel g ,aT Ulae

dyan Jl doss 4l cidaie e LBl ualally dasLadl (3SU o 3K a3
iy olel raliall (oo IS by s oIS Loy of el 5T 3 1 55
oo LaBAL I Sbls,ll e o1 355 L0 Ails,ll sday il e Luad Lialy 4K
* orissa JSale alall 55U Ciliia Bla 8 815,

B! dudlia e S Calia) @] gu 3] £ galall Cidiie Cplal Jf Y 930
oo ool dudsd aews oo ol Jilly gl Bolll Busgs (el o S 3 nle
3,56 oo dmity sl of de Aliie pays LS poliall puaad L1 daglall
po Baaly degane 3 Lsldll jaie puig FRS)JEU Juw Jad ¢ paliall ol
S LM asghe 55lad rle S 3a OIS o) i sl pandly L
AN e palie Doyl e Al degans

\A



ool Jgasdl

Ll 5aall Galsall o Gululils LSL3al sl o sale L5155 Laig
o 0 o od] Lal e Al Lgslpn Gl Calie OIS alial
s paliall i o o sl paliall Caiuail jlae pal saay of Ciuluie
de orisladl o 3 oyl (o) gy olslifil (oF Jalag ¥ &40 L3l
de robiall (353 Luaal le SBsly ailusly a¥sniy 153,500 oo Jie aciluia
s g J) L Jumy Cialiie 51 3] 85505 oo 05 il 3l ulad
Losé Apgae Lakie ) iy of & 261 Las praliall dapalaly 2,30 G158 Goe
Aggae U3 ol robing alay
sobiall danb
Basas Bule Gladls 5Ky amsasall aaly grad lasl 3 sael JUs 330 dlia
Logills Jeo Ly o8 cpaadll o nadall \9.\.;45!;:.::- ey_svmjlasz@um
(Slasll olan¥l T bls 1 5ralls Lo dfi JSU Je o Hsbiie Go bl
2000 8305 @S Gsmmno or2 3Ll 2300 of Bl e o gunsy i I
S5 S gt of SilaIl sl Ula & B4 s Gad B o Je
Ll Lgiey Bae ol @ 1audas Luadll oda a3y oSl @ Baadll jslial)
2550 e Baaill Balll e i) (e ) element Laa) audius 3] 4 salasyl
S e J8I el Ky sl s gt o) Jsi (3l psadsaall 45508 3 amgs cpm
s celement Layf Glal 2l faasl) oKy « ad¥l il waill a2 K
ol (gusi ol SLasSll albuall of Ll uisd cislae f olas B35 Laal
gosll Jsan Lgdiay 0T GaAE I o5l

o Bahide clowl ade walh 3 135 G55 LS element al) S8 il

e Bl By e gl rialhy s cuggnsail naially y e g suiliall raialh
S5 coalsall G yas Yala oyliels paiall g 13 cdwbol S0LS jaially PO
oo JUE oS5l pudd 3y 2V K 0ol Jie Lsallall alsadl (aay 8303
caris Bole B9im @ paier 4] a3l 5Kl
OlS e mulaal L8N Lalsl 3 ebasSIl § 8,55 an3ledy olghail Guad fpa
Wsie Byga § raiall sf s BuLS paiall fe plaia¥l 55 Glalgu) daf

\Al



wusll ol rilaie

T8 3dle shiel e dlany Lo dumalasy clhasll ple fydny (1138 (o ugll (IS
Lolal paiall Sliel glat Y 5lad aldl 5.8 3ol Jadlls eolSy Bl
bl Bl (A5 ol 4318y sl Jgb (oS oo ol alisSe uas § Lilgill 3shall
1o o S5 Ga oSls eolaiy GBLES AES ods § paiall Liblsy Luyyas LISY
abias oSy @il paiall Sias sl aali Tay sl

O Ll paiall usas Y Jall ebas slale Juiy ol elld aay
131,3 3 agdile Je lgaa] JJ comnd Siall s pagds al oudll ilsl asf Cadaie
3 A8 d,sall deskall o 151,83, 5le haluio zra LA &l & ala e
il 855 200 Gunly e paially Lall Dy sad ASY Sl i) L el
aliad oSas 3l Loule 3N

35l sig gl cam e 0T 5o a0l 8,05] U] les @ cavaall
robiall 3 agudsl Iy pas ) oailiasSl e Boel S Tgagy Jany o plaial
UL sy Lo cady o Ldlaial Ciduie pie 5aY 1igs g0 850 §
DSalis disne degane Jal gt 4] Grae nale fo Lok ol Bl dalal
Lo Ja J) @lSelis & ey fmaially Bl ae J5SYI Sall fe J3a of ciuluie
Al o Ugrae Bl paiall Lsallall Galsddl Jalaty o

- - jh.q
Aalaie a3

055 s — 45 K3 Lo ST Layys — i Lajpnd 0l (S olslatidl an
Lol S0 i ad dia J) GiLals Sasandl soliall e sae ssmss pransal
Jsandl Jals Buus mslye dl @oa] jabic dinss oo Yns paliall Gaad
H&@@uﬁsﬁ 130 0,083 33 o bl pasdll & &5 LSy 55500
L sa3 Y psadll Yo SR Gaob ad trmdlio 3od roliall Landal duld
oalsd 33 e wlas Al s,alall cldall go Clath e ciduie (RS« paliall
' 50l ZosiS Ugall ralial
raliall L300 oY e bl § Sl cidiie 553 0T e a2l Yo
blally il dagly L8L5alls LoLasl (Blsall Lal o)l § pdy als
ST LGlaia) Caliie i Aslsadll alsddl o sale 5! 335 et Lot Lasd

\Al



ool Jgasdl

Bins 0f s jaie IS o 5o fiulate dasatul HAT Slhae 4a3 . poliall &5Les]
Lasd pseil) 1an Algisl & it oS &1 oo plll e csosall Jsandl & 13als Gl
553 OIS Luaal U1 o kne oF ¥ (Y=Y US2) A eganl) asle 30T Loy slasy
gl Gl palls o saaly Uls @ el a3y Loall Ll wiss cusy poliall
Basy al las o Gl Gandll (e wies oS duddl s

LuSail) paliall 2lo3l oo a¥la ausl (e Busly asalls assslall Uls 325,
Lo GusSae 33 @ el rolic oy oyl go0all Joaall @ plssyl
oMl 35 Te agoslisll oF Gulal Je) o3l G5l 33wl cony Bl OIS
R (asadl Ji8 Jsaadl & psssliall sglis elld aag VY18 =Tugplly A YV, =
ligs @y ¢ paliall sin auslge GuSe cpn ciluie Bylge Jo 8,08 Lidy )15 LIS
435 13my o 38 s Lgasis 398 B ALl polsall oli e o
o Jady ShasS Jol MY ge oS5 o cidaie Yl Bue 2lsd e puais p
sl Lot o8 Gaas le 5505 503sm5 palasl oIS 3 fcj‘m-.' @S2l ol
Bpuald gl SAG Aalaie ol 50l a3 silly psaoslall Al Lead lguse
Je 2l sk L8basl) Galpall 1GST Yo Badall § i oS o il
LA ) a5 A Uls

5585 «godl) 058l w3 s AL Goladl osliney Aulais elised udl
pmo skl las Lot 45,88 calS L oleliinul o Jatay ¥ Tl s o 35S50 S
33 IS LaglS T g paiall Gl 058 (L0 0550 of & i — Lo o ] — sl
sl e BB Cigw Jaitall 3 alall Sl Ol uais 1@ ga3 de w3a3
ooty Lasis sl Ui psnosbil) mdh of coms euill 35l S Al Gulad e
OIS Caluie o) Jsi lgall oLyl 550 &30 84S ellls @ Sus LS @il i

ol wiiall e OIS i yeall aialas] 858k Cilaie 4d @385 A1 sl i
Ciuluie lEiel oS5 i e VYV VYA Laa salls asassbill goudll sl
e Shd al Gad T Sy poliall ol 33 Tall sa 5300 o350 oL
il anls Sl Lk sl (e OIS A Al il pile & 3 iy o
A degand) robic pe cia df B agosbiall adsd oF calll e T (Sl

\'43



wusll ol rilaie

Logue cmy o raiall cpda of QAT a5 o Zegenll alic go gl
Al Ll (S O ssll nde L3gise e JSludll 3 Sulwie sl

cral et casaooliill (01 (3ol e 3 eldy dute SIS O Ll 3
oM 43 ol slaely ookl Al alaie Tass Br9rall puais asall 55 O
pli A Zall o e Le oy 3 45] dy AU Zpall alglas Gany & VYO
raiey peslill Ge bals e ﬁ*—:ﬁi wolas elad o mudh YA o da <3
e USuas Bla 3ia pelll sday ipsesli-lSol pwl dle 3lbT wos
gl 0L SLanls Jgtue @ coladll oo Al Tag 3 Sigln lusas
Ol E3a VAAY ale Jglays .asassbill o) 350 waas Bule] ] Gugs he
Do i ciliia d] alayly Y0 5585 oF Gay pssskill Gadd 31 Zedll
ale 35 o naill igs Liglss i Jol (53l pLaiadl o pila 1531 (AT L
ALl il Las ol o gaw Lo o w35 Saas 8l e gl duas VAAY
Y0 = asasskall ,al o5l ol

Basas ad oo Glay ey Sigles T 3] fegd S 05 VAR0 ale 3 oKy
Dlaad) A ] 55 @ole 1S ay sl Gads il Lasdll o ST 251S a5kl
ssall dale BELN 6,30 50 B 3 Sy Tan of s Gulaie Jad 5, IS . J S
2 o Yl csall (530 50l pad Sule] bl 8,40 oda 43 fasa,ekill e Yay
a5alls psasliil gy B Dy gull ylan ans  iabiia 0 o ST 4ias o
shal By selal 0T Ul ASal) sda JA5 als VYV Ll €555 Legd o Llisely
ol aunl cruny 558 0T G raliall ST VAV ES VY Sale § Ui ot
Ok wsall (531 3l e el msanslill A 558l SIS 138 (g5l &3l Gl
(ShasS aSslu pe Ll 3a% Loy asall Jid audsh oF oy lagly £J8T 500 saae

Laiall § Lels Slacl Jad oo 5a 98 Ciuliie 815 ol on el ey
Usgall paliall G5 3 paliall alsh oo Lok Lhads D531sa5 pls Jo o
5 IS ols AR ale @ Eysall Lagill e Glegibe Jl G 155 S fa
RSAL Tags AAVY ale @ Jsbe say § @153 e Youads ST 15,8 85
(ool Agan & GsSaluaal) Sl 5,331y o siasl¥ Jiud Laalun] txisnd go
(O 5SalaalS 5 pssiast-ISo] Loa 0xiB3e ol crnashl (ada B oo paiall laels

Vo



ool Jgasdl

‘aLc 43;; ‘:.3\9 ‘«.\:-\\9.3 4...\.3.:1» 31 «.\:-‘\9» e «‘S:sl» Z:Cx_.g‘)s.u.\.uu.” :GAL}.” L:./\;lum
ide Lo o VAT

i (JBL Javw Je ggan J55 al palie LASSH a855 o wan
Vo510t Le Glady ool 0 ST osSabaadls Al psaie I o500

9ol Jial 2 &6 jaie agmy @ & Ciuluie Tas VAV ale (s
e LS B poliall 4,300 alas¥) slag (Jgaadl &

OsSabiuw-IS] asniesli-I0) o sn50-1S0)
\Y 1,0 Vo

rdo LS L, Leslasl Tas VAV ale &

OsSobiaS) poniegl-IG gs IS
VY A £

roliall 28820 25L5u85 2L alsd e 13l o Daluadl dosans el
LelS Bvall

Say Lo o (g Tall jaliall san sl Jund s of s Lile V0 &0
Ll oSy - 4al3 0,583 0SS da s daans Cilaie 5l il asallall auls
sy 0 sSali-8] sliw S paiall Al § p sdgy hulaie ol53 38y ol
Jals 56 i€ U S alias o sny psuilasad) gl day Lo 2
el JEI 3 — sun Lo e — ey Bluie 0 36 301 s sl agll LAY
(V-0 dsan) paslasadl ap,sK el

el al Sl Glaio ol

el sam daw oy il dosall sdg) danl Cilaie o5l auas oS3 ol (U
Y-0 Joan 3 ek LSS gl Jgaad) sl e Lasladl sLlsll Glel § clad
oo pioll e Bysaill shie Tl S35 o Ge Lawds Sl Lad ciduie 334

vAa



wusll ol rilaie

slal LSy e Lo B LS (poilosall) GoSubiu-iS1 Galsa 1V-0 Jsun

Ay Laad
poslesal & £ oSl Zualall
VAAT ale bl VAVY ale

VY, YY VY Lol 4,21 A
0,8V 0,0 sesill Jall
VA VY Liesill 5,0,all

¥ ¥ 3
5L sole, SIs sule, osd
§V-Y Y aeaSY B e sill Jatl
Ll AT Lol Ve ool el bl dlags
\,AAV \,4 sosEI ely) esll Jatl)
Lol V- Goale V- Eral Ja) el oLle dlis

oo N elly aaad) o Hadll Luds Lajlac] cay o5l s U ol La, 4
Lo Taa ol A1 Byl s Y1 obialh cles Lo 3asl A raliall
Bl B st sie Je gosall dgandl pll S Baas cun s s i
da tooal Laals Loa3 cusd al i) Culiie @l @B dis e Nas
0 o ) 15,530 IS 15 Lo Lahialiy ashall 5550 J5a3 ool con5 (5o
lasiatl) (o J31 ol el 2550 3 Laslie) ooy ialall @l ol s 3 Lgie el
s aa bl el o diuia § elpe ¥ pulalls . Jadll 255 5al) clidanall pa il
;T:&ASA:'N_\.‘A.}QA_}&;AJ\ alall oy of de Giaus Ju5 olS5 3] ST Ganis 150
Jac 5o Likus 2 ,all sbibaall pa bl pondtl) ol olaiutd) oSy - Jaatal s Gy
s LIl sy Uil L5l wloslall (o w3l ol Lo GILE asly Lov ¥ celliS 1
o9l Jsanlly Ciulaie g JIal 50 Fuals iy ia ISy Bagan daale Lk
Aoyl doshiie e Bgsme Inale ¥ aidlse wund @ pady of aule o3 3]

Lolas

vv



ool Jgasdl

Aaslll by daalll Ciyuie ol5m :Y-0 Jgun

GLES) way dewl LIS way wlall (LA Gy Al LA 45y slaw LS paiall
(325 o) (325 o) oG cidaie

a3 TSN ¢ poisoss)
SN RSN WV S
o 52 ISl £6,1 £t O9sss-1S5)
a3 TSN o¢ poae-IS)
psddlall 14,y 1A o saiasll-1S0)
poxile,adl \Al vy OsSabw-1S]
(VAY4) o saiisll 44 \ee Seiate-lSy)
a3 LS Ve poinlse-lSyl
A o RN Ve pomi-IS)
i< ol -+ Yoo o ssealS-IS5)
i< ol TSN V- a1
a3 TSN Ve PSSl
(YaYe) asuill A1 Va Saiale-g 3
(VARA) assistsall Y- Y\Y psasli-3a
(VAYA) a g ,all YYY Y- PRVETOREN ¥

5aiS 5 gl ¥ YYo o sG-S
(Yav)

crils 03 digs Blea e Lashie oS5 ol igs9all Juadl BLASS) a5 &

el 3l (s plusy Lganl e is5a] SBlKay Slon wags @il oSy oy
35 e rind SLall S il gy Ay il s 3 ASI liasl) dynon
Je _ =52 mﬁ*.qgmﬁ b LG L;lg:isJLme (i plugy zia VAAY ole
aa ) Cialie ol 1S 1 5 ol 5350 pesie ouiliastl oL — sun L
Oks i e aads olsas G adh ol il JﬂL,:leﬁie i) 3 ol 1518 3

VA



wusll ol rilaie

de Gia S35l Guluiey le S5l Zedall 83lall ualall ulindsll YL
BleasS o Lrmall ol o a1 o pas Aaa bl il w53 e GALYI
Lasasy aly danlill i3l il ASBIL pgusis 55 o) 3ol ol
sl lgaislse § Aigsall paliall adg G dalasy 501 8,03 e (351 4350 &

SESTELRUCRERIE

dlaladl ol jLadl

Zashaiall Fuie Guad e awlill oLdl bl ¢ Ll ol Slas) fe
A1 L it oI5 e asll Jo T Llsl (oLl (o saad Dy eall
LelelSs paliall (o deganll slgs 3l @ Ll Jid 58 (5,381 saliall (e
R G 9010l Xe g3l KT ¢y st Sl AT ¢ 9 Hlg (Ne g ailly (He agaliglly
Laasay Lok is Yy roliall sigs s3T pads of Loty ol dia ge Yns

LBaa s umaladl i) LS VAR ale 3 cGom Y1 oo Lie dland 3 L Jof oS
Jand cpdlasy Jelsall Gams (e wid dgiadlio cdiw S pabiall e 3l
Aaladl o500 3355 aly 8y Bl doge Joaall & riall 13 Glasiad Glee
colsiw s see aas Y 4slall wlsllly slaaslledl (o 4el deganaS Lgainge

4838 (o 5m Y1 say ((Aaladl) il 3L Ge alins &3 Lo Jyf J) 3300 (KU
st GIS ouilll s3al alabgs doly sl o IS s ol aule Juas
72 3l G sm M L3 58l J) Usguas Yiagia ply conmp il Sle Yo slasll
O alin e 138 OISy goall Jsunll § dady s sl Gsllaey s g
Sloaiill Gl oslaly dawsasd Jgll o oS0 ol Lgala G sa M Ll daglall
Boall 4805 wolS 3y d3gsall @AY S paes oSy B0 ol @l Y]
@olll 4355 IS Ea 5,30 gulal a1 IS 51 (Clog Fay Oz No Ho)
3 tegill (aas Luayse Aan (gr9ull Jguadl aid daidy Jaso Lee (L85 £
Gy podSI paiad (L0 (560 o daallll sda ie 4ud Byad ungd ST gl
330 G aluie pad (I roliall ual say canaslSal) aaiiys (Ga)ds £+ (gLl
raiad go0all Jgaall & L8 iy o sans Lo o 5l liny 88 ()30 4335 oy
(Y-Y JSa) £ ol i3y was

N\ \

va



ool Jgasdl

Osa M gy 0515 «(74) posalisalls (¥0,0) 55K o ST 85ad s el
oo 3 fle g denBia ag) oelSas) Ula die a3 o paiall Gada o Lesd
3 roliall gL o oulSadl SHla uass oS3 ol iyl s ¢ 4l Sim o
obull Nia (IS5 wsally psaoslill s raie Jodd chads Sualy Al (5w Jyand)
asally psassbill a3l QulSasdl o Cialiie pisial 18y S da s MBSt
O raiall MSI Loy ol agall ol psasslll ool G 3sll pbals als oo Rals

Loy alill SloasSll dlgad 50 (yon Y) paial gule z@ SAT Lgag dlia o Y
S5y S G103 Y @l a b ol Ll o ¥ (iS5m0 o e
sl i GLasS Traie gud o in SU0 13a Jpad of clialill Gaay aes
e auns olas pall 35le oo oAl gl o OIS Kimin ae3ll laa ol
isn 1 @ dndgl dala dllia S5 o) 3] tsuall & naiall

Usanll & paiall gy ailylae & yasa o3 slalall cpo oo p3SHI 1,
alall plaiayl Gaa ool Joaadl dashaia Gas Gsa I audy OIS 3]t 4l
QI3 3 eilisailly caBlasll e slsull o paa g3l VARG ale 3 SI Linaall
za N e Gom Y paie o ol sdalys Jols (s Y s Juls 155 .l
Ll ol Lagil LS a1 1ia 0T fo Lagi,ud paas el LagiSly 8,301 Gulad
S ins 138 OIS Lapsls ads (IS 5 dals gt Zall 5L 13a ol 5 oA
waaS B8 pes AN AN Qo oSS aliby 2385 .8+ pund &316 G (531 433
Sl LS asla uly aaly paie 4 U] i Las fosa ¥ lguasly olile ks
Ay Loy gsa s ol WG eglly — sl ols; o 505 — pisias] e
S ol g piol e 35300 G305 Yals e Ky 6] Sam oo crms il sl
) el Buss (683 3 5,3 (e

£+ ssbun g3l L3l oosll o) Wl L alibs 55T 688 Shsas Jass a3
O «oall Jganll o paiall 1is gy L33 sl )y Miamis (5S a8 i
an sl selad Y alaaadl s Galadll ey Gl Jpaadl § oS5 AR
8 el AN 150 85las] e (ool Ciuluie Jyam 33 Je LGle V1 55
A sall Laglatall Lol Latall fo ale flaa 3ials ol



wusll ol rilaie

] asle pe LU Lnoal plaial Leal] L 31 oS0 2olS & orny
ool G 018 13 Lo ol ia ol cmsnll s e uas ol e a
Tae § Alie 83 plaia¥l 1 pday ol G iy Cidiia o) Js Jias raie
seia JS Ols Bul 3 allsll 3 5o s ¥ o el Leady dnalll sy
0ol O diis fo 2 mal) 130 (3 a3y Cpms il e Sl53 SN e (5SS 4ie
o ¥ gl L, VYT sl oS ¥ e sliewd 13] £+ smg LA @il
OIS G5 ol i ) BLaYLs crma il o3 3ol sms VE 2350 e 23
SW T 888 Jan Lae topmginll 1 e U:'J/?‘ wolad JMs oo BB 3
Llantulg daad Ygad J—\S‘ 38,4
(s3ols a3 Al a8 aide i A+ ale @ Bl Luadl 1L
Zegantl o e GIES cpunll o sm 81 5 GLEST G € Lall a] IS 3l
Dol palagll B3l @35a5 03 IS ) Aelall i3l desane oy Baaall
S 5lally oliansile oo dial desane 3 deliy LalSu] 0%y (0533l 053 Sl
8 — Bayaadl paliall sda Jsl say — pala sai o oM OIS ly slall
o 558 £ roliall 3l QIS o Bi Dl IS ¥ Loles] S
YA st oMl 43y 3l praliodl U3 Joaadl & sedi 85 Geg 1 a3 al
s Lauas LS5 cal A1 138 U sgan 1L Ciuluie 5l 1Say

roliall sl aSBS [3el) GT] o) Ladll ML S8 1aa o aal

Guabill opall ool AL aal, aSBE LA gy Bhus dazact

Aol Lins

LeslSuls LeslasS) o] s %wm Jgaall Sudge Aaladl a3l oS5 ol clling
Byl il daglate 45 a3a3 Lo 3 e (5530 38l 8 Jpual 130 § plass
Aawly Liagacy 8,0 898 (o

AN






ool Jundll

S99 Jgud! wminds <l judll ol

£ cpslall Jlas ] L3 8,58 Yoo alel 18 QIS gl Gon oF o pll g
Ll gy Gijn agalel Soly coliasl slale g e¥aladl oo S0 il elld
3 Ll LS oSy ettt Cilute S8l opSliasll sl (e IS L3I ua G
i Lo S 0 O Luss Logliie il 5 o dxiey o lia ol ol Jgud
cobia nlianl codl Jie sbisuill § slalad Slasl o sels Lo J3) oSy o pac
ale @ opland Eay 235 8 tomall o8l ebla ae 15Sh 3T 8,00 daas
Gals G,k 1508 — dbaa] iluy Laatue — &bl 8sadl e V410
Gl geull 138 238 Ls Gle g £ ouoaill peall duality GIS oSy o, ssa gl
Oz Ola i) o satll S5l

CLaSTwl ) Cugd AN Ldal) hshall e 43S Gynine ausill lia ol
SHylan o S 5305 aSBIL L) IS o3k Lo Gymane olS LS 8,30 Ly
Sl sia Go Laas (upus Jundll lis §s Gk Ljull doghaill agdl slalall
oA slisas ple Jlas @ 5,8 Lol SBLESSYI (o wyanll e Saad
ool Jgaall elisadll 538 il Lasd cragual 1 (00 pall

21y 8,30 5 ) ol s egs50 a3 prmim sl ey ASIY) SLESS) sl 3
A dlae U8 gunnghs dan dan LI allall b fo VARY ale 3 bl
alelis allall oIS (VASG ale 3 1huady (Jalis lis a3y zaswlS & (passls
sz Lo ole g iUl 2o pmaissnd @ Lsad) LaaY) 885K) 03 Gatig, wlisS
oli L3 sas (ose oie U8 e sl alidiull fisse Sapaall Lasdl ol



ool Jgasdl

Gaalall Glis L Lgud oatl oy 98ST () JEW1 o8 Gadisle § Ll @ Jons oIS
3 yuadll

e i) ads aals ala Ll 28 Gale Wany oatig, 233 of aag
e ohd S us eyl el Lpaw! 1ia dage 550l Gusb @ S
e Jaills B 5 Ll A28 (n RS Basim plod] e Ve (303 Lais Ul
(S5 Ll Aalil i sally calol) Bpaslsall Alall g5 ¢ pelail Lolaally
Al g3 S (V-1 JS8) (6osS @ole day Lasd Lol Jlo 1)
Bl asaall 350Ul o fo Colatll shals elall e 5558 s il
ol eeusbﬂ‘ ool Logale BT ppanan o paie LaaiSl Lo gle g

Aol Zelas] Jhas L Goms Laiws bl i LAS Ll 3ok oo
oS3 1 cilsl e Wi ST Aol 8,300 el LlseT s SSall sl
ool Jsaadl o e pdoll Jes @3 Gmy feoaT @i dl @il U533 &
s san Lo Je Jlia o8 dilide aalial old 5l 83laie a8 o3 xe Jalais
Laslall gkl 3 oaT @b J) U5 oL oLl pand mews 3l (oliwall
oo S5 G Wl priad Lo e oladd s JBL Jav Jad Ganaall by sl
Ofang lades palall gl o il saall (Aads die 2 (lgig s Lgad asalin 8l

allall 130 sa Y1 ol § aSlanl (55m3 Sy S 3 A IS LAT SL3s Ja
Ul Yo Jeonl pusywlS d) oy cJaa¥l uilissns a5 558,05 o] dawl
aayy Gradile Laslayy JLAise 3 JeaSle daalag Go3ll o i el o3 fing
SlS L sumagle dam dan allall IS (50iIS Jane 8,1) dsid zasselS ) ale el
S gl LS lady desiiag 858 Lo, el udl ale  3558,3) olelg]
555853 OIS LS L83l Sl oa ol 35S e Yk« elasifl JYat¥ o asgs
Bia 38,50l 0dgns Busis @3] J@U“— ) raliall (Jasady dulee 3ia 3 U]
Qlids paie Ge @i JAL a8 A Selasyl blaall Llas) Gelilaual Gl
ey Balll jyin asanl @ﬂﬁn Bamsll oo o] 8,58 Yo 13uas T LS (L
ln #1587 5,80 oin By LAl IS Ciidate o Zislall Juss

SIS psade say &3 g5l pigaill & ety LAT LIS 058,050 oIS LS
K5 8,001 o0 AN 8,Sal 3 15aas Jiah psedl) 13a Gaall clabull e 065

7N

A¢



(‘5‘)\9..\” d\gd?." fA«s.B:i 9‘.3").3.5_“ ‘;_‘,;

L

o

:
é:
XN

‘oS ole V-1 K

3 il IS5 Din ) Dllas s FS Lgsd 55 Sllue Lo baand L3S 50 8153 e
Ll s § 595 Tindill Lo 855 e A3 8,30 o Gl guneshs sy cganslS
olils S8 § abg Aty
Ganed LUA andy 3,300 Gggd LBisad o731 0a ol ausdindy oS ol celld pay
2781 5 e ol ol S5l ] ety Suill gl 1ia o] 3] H3iums
SIS 555 LS dimsll Blgsll Jom 508 bl Bs S T V4 ale 3
sin G yatl AL Blaliall sia cud3as VAT ale 3 puall Joa 85lull
4 ala Gl (ol dadpeis pdE G UL s el oyl wils oo
o e o oSl5 Ja SSS sm A Bppl) wlilall Jae ol A

Ao



ool Jgasdl

gLl Lok 8500 e Lagiidsad peus (553 o3 dels dl Jasill IS5l s
RUIRINEPTERY

o3 Ll wlasun (o i FUBL (Gausleg saula s¥an) dany wissdsds pld
oo Laind S agiman] daal fe lsland cadll Ge desins ddare 430,
s sate 3ae o)L6 Lo, Ble) 905 AUggun wadll B, JY3 Ll closws alias
le T ol cadll albd o a) 58,0, plisiel oSy Jia Ale Ligs iyail Lgie
4.9.3.0;5 4.0..\.554.{)5).06‘\9.};LLLMLA‘elJEJ)SuAM-IﬁMéuSﬂ‘OJLUQAQJM
LJULMQJL;AQ@u@wﬂ@muwmwumwj
8,0 JS G sy &S e Bl 4\9;\9@.‘:3[_‘.\4 eslS bl

OIS L s Joad liles o3 1S Lo Egye ST Zaualall 1 005 &5 (e
S paliall o) 5,58 Sy aly daled Loasd danbs Lgd poliall o afia Calais
Ollay o558 Olagsl Tay o ways (alsll G dibiae (5,a1 jabie J) J5a35 o
i DR o sl J) Ciduie 55l col,dll i oo A colall e
5SAll sda fe 38l 03 IS 13] Lo pralsll Ga puals aShis Dolgs oy 138 Guag
(gosS AL GOk vy (S Lulall a2 Saaal)

s coll Eaddy)
w3 sy Ipdad GLaS) Haig, SUY 505l allal @b VA4 ale 3
S,fuesa_s@g:s_\33‘&sLgluzl,alajémd,tsotmmgﬁ‘%ﬁu
s omas sabia] (Sb5adl) Ll
@uﬁll A_JJLAA L\mut.a_vb MJLAJUJSMUA_\.UJ ulS VAo ‘aLc d\g.‘a_v
mgumndbuwﬂbc_mu\m@ugd Lo sl b

ol (A 500 oala conl U3l 2568 5L 80 CaaStuy patiy, o

el fo — a5a3 e 132 00 ol — ash L Ged dlia o La 3] 0SS
(33t 4l 535N Bules Blaie 8La oo 3 ke 5ot 1 IS 0,050 o LAY
L (5 8 ol peiinly ¢ oogSI Ll Tl Eams i sl o KB L gle s
ST Lo L ol s ) 31 (iS58 sl Jahs 35 Zas¥ (e s F33

A



ool dsaadl aaidy cbisadll ale

Bageo pinas o SISl ol aay 483 Al 228 Lgs 35a3 Brols seal iy,
25 B Ls8 L8 sl U] ligs cmsdy - ald dollie K8 sungn gl ol
o cabal Lasw sua e 1w Jasy 5aSiss oS of sas Basae dub olinbs
05 goseaissh  duall ZSL 5l dunaal ] a5 4nslis e e ala
le! osS Busantl ainl of Dliae LLac¥ @ G3AT 1) aleiarl 3,de Lislns
3 A3 e Nielia Lagia IS i3 ¥ BIS 5l 3Ll bl oLl By
) ) g9 ol

Jl liny Saa £ul J) LLAY Lol 528 550 e Liay G2y Jus)]
et uaali g Ll LY o DAl Lulys Bige Sls ) (iS50
ol ZxsY Lguadas wie 17 g Diana Slso IS cum ¢((ssiansill el )
ebiaw 3593 pobsall 23l ual clysls Gany il <40 saa S iy S
Lol o1 aal 8 ol s gy o1 535 BRAIN A § puadl dasl il
dagl (38 Alall @lysh auds 93 JsSw oS 3 fe,al Ba La el ol
alélin A calys goall 3l oF sl (Laese p2 ) 8,888 e Luilidsiss
sl Bl Gyl abF n o] Zaiind

de e3SE Brgum amy oas diaall @ial Bl aoull Jo S aus Lesiey
oundll ixsl asms pae 0o il e cpomilisall lsls casns LiLasisdll Aol
oady 13 dasl 3U) OIS pshsd) prle o 2 sdiss 13e 4] (oasls feale 33
Lalac oy ctian elaal BLAM Jy S ot Sy it dilac e Ll
Gisd bl oLall ZAEEN JNasY Gl tum folsll paas G Sund Db
5oalall ada Jo SELT 30 o oS ol ilSy ellall Gany & Byba S5
L e pbe elld oy elasl bLaally Al

asain é Lol LaaWy Claill sda g cun Al 3l 2l of o5 at
o pdly By - shdilly Ll Laall oo BNe GTL;LJ;:,J@JA,:# 3aal 3
Soolls Sy AISH i3 pay el is s iy 5 L wﬁ\@g

pbad elatil LU o8 sl teils oo LiSh Ala duaal gt osS5 4

28 S 35 ol L) L35 L pladls Ball) GLESE) sal dasns °J5—.m
Lgss dalul 5osks J] 8la

AV



ool Jgasdl

5853 3l Bage

Lo (sl 8,000 3153 3 AN Diaadl of Uil Jf 955850, s VAN ale 9ol
cola3 i) ablat aay dlliy Z & A/2 ol 6 B3 dB 3y Chuad e ks
NSL 3L e wshes] § D55 Flimel la peu aBy g, el
Al a8 o sl Guatne iles Calide Guok (e 4al] Jiass

sSLatBYl uall ga Jladl s U pola Gadh ellia oIS wdi o3yl 35
Gl Jyaa Jeand L] @ Gle ity oIS welgs oo ol okl gailsel
Gl e pdll draie VYo e gging was Jouns 385 V84V ale Gy 550
QSL&\JJSQ.Qme‘ﬂJ.mJiiLam‘ZS‘J a_dt_z.ijc,sum,,:ma,:ﬁ
2e 5 Y S ol Ll SIS ol Buss dadX) Abn e 5elall
oo Q—‘A—* a—‘-m 525) U"‘S"e&-‘-‘b&-‘-”& powosil) Slasl fud L Jodss 883
oA Ty «(pomialsoladl e JJA—* Ziie sag) G g ((Bysme & palsall
B35S Buaus

@»oimw\égﬁéquoumwmgwl oy
ssludy aoabio 3,5 dal (e A_JSJ'\—\ ‘«03.0.1\» ol pruat oS 5o UA roliall
K3 & e bl ool Dlae a vy e ds b 05 amy 4
(ol 530 e OxSmy Llafies AT joliall o 8,85 bl 4<ly wolisdl W

o)l 5l Y+ e Gllaz S 3 oMl sanll asgda 3a3 5 a0 sha 238 &

s J5 Al (i dlae )

o dddia ) A1 s laddl saad glue daiadl joliall sae o) ...

Leoss Ciund 8Ll &y g gill i il alS 13] T (a5 ey oo ol oS 1S,
(3l las daa,3 Liphs ol Al abiall 2,30 S8 clSy (g,
OS Ol AT iy sl Jsanl) § paial g fdge 33a3 Lgpill Badll ol
i) patall o unly latias ST L sl alin s o 5S3 g osall Jsanll § JB aie
Ol gl g3l s 5L SLTIVAVY ale & Lo g,aT dllie 3340 3,
larssilly sl 853 08 VAT ale & gl SN day & dyn 0o

AA



G930 Jsanll pasy slisadll ol

ol e gy o ol S alall Gudd 3g by ASIYI 85I el,all L g A<
550 U Jeabaal) Suall = sunsy agy )01 odn 3 et Alae & Li o33
S35 e bl (5,300 Suall 13a Jund 0] 13m cyo aal 58 Lo Jals 18,5 JS dintiy
e pgady (Jlall 1a & el o Dl 2,0 Zaskall sigs slal ady .3l
OB sslell el 4 6T, s g sl e Nin £33, G 1588T aganand 58,000

s o9

dise

saall psehe J) allagiy aagies sl Jadl doss 09 ol gslel of puns
@l pandlly Sl galadl Jaadl 13a Gurals dage Ll JuSG ol T 9] ¢,
dladl 5o «g,3l saall aLa| Sk il dad s Je il (illy (Jadlls IRy
sree slats aly ¥ Lllall Coall & ol g3 (350 oio (5aladyll 5Ll
il saall oF G sad Legas KT hadis 081 clias Jo ingd culh ay Lle Y1
Lo alall dndl an 5303 LS ool o5l oo il paliall 0553 Tase 50
Lans A.U @5 18 oS5 ol Gl roliall Sue fgaday o cu,a éui RN
(ponbsalls crmssagll 0 L) Ganls 8asasll saliall sgas o

SOLATs 98535 830 AaliS Funsile daals § 3 B 03 Jiee ol
S5 Jiaait ‘amgfau;w,uigemiogi:y s sl Jans dalid d,las
09 ASH aob e Bl sia &iad lgie UK Lalk] u_dl L) LaiA 5aall
wsJ Llee 3 2800 ELAN Yoy o ge Gasla Gais) dimy Las 5,300 oo gl
Al LW Slagl dsaias

2358 — i3l df asslall e as — Leie & diale VE elEBL Sise T
oSl Al sl O 58 423 Loy . go9all Jandl 3 raliall oo 5atue OGS
fﬁds@aym@&am@ﬁdmﬁgwtwlwuu@w
ol oo 09 0 Eeasad 1Ah 1ie IS Lt tan Ky fig )l Jpunl &
S Lad cond AN daasall shadll o @l Gasb e Lot (Sar raliall

l.sS..aU N = (;\9:\.‘:\.@_” e:\ N = Q\?&JA‘.\.QJ‘ O’: ‘:..L\ fa.lc JS.' J4c f((ag‘).l“ J‘AC@L)»

A4



ool Jgasdl

558 Lan AT e Yo Jadal 83all oda GUaS J5se baw AT &y 3
G el el 1) Lo el o dose o Gaud dgaadl o Slio o5 ST 03550
OIS JBL Jurar Jori 9 ol s Banam 35S ralic e LAy gl oo ik
53 i ELAN Ml Lo lraie 3o 4l ae) o8 lylagl oamw SLLI Shasll
Tue LEAILT A Al 2asd) 335 dise ool cgosall Jsandl & saiaill Jiud
Ladsall Logdl g Soliaiy ¥ 5T 3258 el AW G Yol Leale Bl o 15l
LY paiadl e

348 &S IS paliall A L3 gl G geadiun & el oIS Lot
oy 138 oS5 thay IS5 W A A3 aliall e oliy il pae o S
Jsaadl 3 Lol pualiall L300 G580 433 gu Sasasll abatill & olsadll
Bian g ool saall aladtil J] slalall J5a3 cpn A AL 630 udia] uiy g 5al)
o Baaly Basy Llafes (Lla dalatie Laliall jwball oo A0 &L o le
P B

O lssmss iyl gasal aBlisads oosbeS audiul Jse Bly aay
AN 5 AV A0 VO g VY5 N 5 6T oo Loall Ladlae] Luail) Uggall saliall
3 olilall db 2T Jid &y .3, SacYl e sl ol wolinll dla
podisasndl 5oy 1Y (4l 4ad; pale GaldS Cilie N4E0 ol

Al

2.5

ool Jsaadl agh Gosb de 5531 dage Sshad rae naie Gl L3 3lass) 34
{palaie e isotope 5l uailly prlbains a5 &o,al sbudll ale jad § widdas
E;T Y QSJJ ty d.aa\g.' e..}&luu;\g ‘(«QLS.A» U‘L"A"> topos 4 ¢(«4..w.i.\» ;;T) iSO :Laa
sla aBy . goall Jsandl 3 OISLN Guds Jimy @KU o580l & die AL, (pae pale
slosadll & Suuall wlskill @ 3ly 3y mal o pils L63a Liuny LAY lis
PO assisleally Ra agaal )l tfie Busanll poliall Ge sue GLEK) J) L,
asnall Lgaslse dggan S35 3l paoliall Loy Ac a sy R g gullls
Basandl aliall ge Vo sad GlasSl o3 das e Yaad oSy ol Joandl &
slowl Baastl el sia Jo cdlbly Bamy diie) 378 gae Jo a0 SSYI

3 e

q.



G930 Jsanll pasy slisadll ol

(oSlmp sl sally (uSmp iUy casaal il Slasily sl Slagl 1 Jie 133

Al Ju3y et Ll gu 31 polial) JL Nl felld pdy ouS)-psasills
clel § dahiae palial 5Uss Ll Say Lasd G5 3y Aggane plodl LSl e ()
po2stll 055 g Gl pasysall o G G5 (BT daves fad £5nY

836 1538l ol ey 0o Ol die ool dsandl adime aas J3ls By
G qwis e3gl) 3y BT G, LS Buties duys0 Jslas @ Swaadl Guliadly
Loy g el &5 50 Johan c@pmatado 555535 alsgassind JLils Leas (B g
Sl 1 Jal UL Jare Jad faasll i 3 L il Sasandl #1590 03 Cre
Lo e liay cansill Slasly ot alasly (gl Sl Ly Jalad
o0l sigl Cialy 1ASE ud <y 5l sgngl 3555 o gins

S Lielayl ebiasl alle Glef i 4 355 sl VA4V ale g
oo Lille Jlaiitl B e gl syt ol s plistal oo gsSle oo
olis 2,385 o uli o) dage daada sda cilSy ABball lblealls pse, il
sia culany Basan polie Ll Yol ufind oIS 31 5331 alsll 215l Ge S
sl 1ials oIS i sugmn ebism s J38 o JolSII adilly Bugand) olisasll]
MEYSEREY

sin of hinly Get ey BslaaS Jundll LU aue OIS gupe ] Lol
SV ale Gy - SlaaSl paiall Gud o ST 5T o5 oo Zaadl olsll
28 03 sy ratall Gud oo ST o 0550 asms oo aill SUAM B Gos
Taall oda Lol 1iaY 18y 2ahae 0,40 Lol of Y Ll GilasS Jundll 141
eluiia 058 zosms &l (hoswsd oe O BleS Jlail LGN ase e
Loatbiads oF 95850 Legie ol o way cgal) Galiaslhy Gabioll s &
o (Aalias A8Las Ay Gy a1 Joall 13a 5las] Legilslan aayy Gilas
Ll al Y] alsill pan @ Vs oIS 08y o, Jadll SRyl Ge 13 1saay
AU 55 ) sda & Lol 523 e paie 452y 854 ol o S5l
2ol 3] 2l Eol Sall Jaall 13 5 el ol oSy Lolas Jumdll Juis ¥
Oe oliosall canad) Sasas 4.\.\.0_' l_h_\A_\.u.u ol Lag! Gludie Gedy el Jses
g S5 s A ) asie 535 als) puledll Sl Lo ¢ elaayl bladll s
Al Sl gl shasSh Jie cllae & Sl Basny sliks

4N



ool Jgasdl

Sladl iy peall o w3ty w3l U Luas cabis VAVE ale @
o Y A1 3l Gold g @ csisle Laslay Su5late,; sals 5 Laba]
Do e a3 el 1in o) 3] fomlin Ll ya SBS1 a3y ¢ paial) it SUsS
Shlall sia e BIAU paloll obd of Loadd) i Yy (il Jatll Jutbe
GBS ol old G385 Lgie 25 Al Lk dasuy falie o ) dbul
Lasd GsoaT slale 585 i35 ggril) 535l Bams (om +3VO Lol Lhaus 80 Zasiy
Basgll e o A0 ] daxiill sds 3ul e das

AuSail) paliall 21537 agms USEL Jall Gpe G301 alaul) Solast p 1 sty
6o 35 ponaskitl) of ilaie Legy i) il aslly asapsbial) Sis & LS
e Ol basio (Y fgssall Jsaadl & diay a1 (e a2l e sl oo e
JL 53 8 ey fagall SUSS ool bgie (e el Bally Gasd pgns ol S5USS
UL pvan 8585 slalia o aaiay G5 Glliial S ol Gt o,laels 3 o300
sanll 568 sl Jounlls ety Lo Lrwlal Y1 2SN Ly raliall oo paie
elalall ool LS — ST wunts 5l (S350 s 0 OB e S 4 sl il (g,
omals i) ssans paialle o 852 8,00 Blg ¢ wbgod sae g0 — das Lasd
reiall Lo J38 N Budall Zuall G Cilidy ¥l 1aa o) 3] fudll 45350

ol suse ol csall Las el Lngill 3 pgasolill 5300 o300 o o @
TaseS a0l 580 oo s @udll Saall Leadial 13l Basly Samg Llades J
o Onlil) Legiiegans o asalls asoskil) oo IS ook nolial 55
T3l Ll ) Iiad slalall o1 J) 1aa e Galis . Slaal sl Eon
Dpsll Jshial o @ ol G5 fose Lpaniid gy i paliall ol
il ol Bl i Lo dla e & ae] 3l

Y



bl Ll

doi 9 SSIY) donid!

By eaSI Al s ol LN cl5all @ o BLaSS) galudl Juadll Jl
3 Legiaoho capal ol «elasyl alsall 5,mlsy Ll Zad8) Jo 1is 3abl
5oy cdunial 15 Dkl sda cilS ol S @l aaalal e galll §gu puludl
Gelall Juadll § oy L1 51y 508 Gl IS dia fe Yndy Liuas wilss e
Bl Jat Lol el blaall slasgs 8,30 8l § Lo ollen sl
sasl) 5 dia J) Blals sl ssime wie poliall g Jsaill sy Jills
S Gaob e AU o Saaaill Ky ol Ll palys oo duals o,
gl A o GsEs JolSIL 0583 il ratall Gud (oo l,al 23l

Lo s s AL Zalaall oliLaay) Sedl st g Jundll 1ia &
Sa gl 313 s Sy L dgY Leiblas die oSIh &y a8 alassiol 5J34nalbuaﬂaJ
Sus LUl 3 o diall L8l el ae ol 3] eald oSI 28 Syl oo Gus
@3 phue ysad & panill pladill dsbe lyaghy o cuslsadll e sae J5la
Slas wie By 1as @iall puall pladly | aulall dgluadl Jamad o3 daias ud
Baal, a3l Akl sl o gised Jasd cislas Cefj S ddbiae 5
iy eSlo 381 ALl T 5T 1 gl o Bike 2 Bal Jo 50 AL
WLSy Sl p3a e 0sS pladyl elld Bl oL N4+ ale @ sgoadl il
Bauaadl ailas) AalSH Zeaadl Jga3 3 13570 IS dumds el o gany 35leie
Slinlill pan dI sbagy i Gaal elalal diays S A3 (pSI1 4 k)
L) Basas)



ool Jgasdl

Y il Biatie dadie juolie of o35 & S0 Bl o &SI &l (R8s
@olodl (SU Bine dasnin slsel cliclie g Lass sy o8 3258 of oS
de V40 ale § SgungeStl 3B e plass il oda Fadad 3 a8y (3Ll
OIS aall g riall a0 8l ST AR Ly il o 0 i i
Lo olepw elld pay duaren of oS danbs 13 o)l (S s gudll o diga gl
Gl &l Lgd salim @ Satuly uadls ks oS SIS0 ) (aliasy Ty

nm ool 853 e aSI A1 s 508 Solaiall alladl 3 VANY ale G
09785 L3S 50 Bl e O3S Ll — 5598,0, GAAN LS — paRk ol Sl
Biane Buyite paly badd (55 oS LBl B o g0 GaA3s Lelsa L
S e sse 6T @ assn o OSas GuASIY o) ol eals (o ol
sl 35gke o 3 ) oly cpndy of @Sl zigaill 13as Blsill Sy ollatl
Fasall pungl 4l LA pale o @i dslud a3lgll 3 Js ccpmgisgd! @i
lgie i uuﬁgn Bl e dadal (2533 S grassnell Sbd of & ol
Soledl 1aa ol J&-.‘ &y -Baaall c;lujdl oA (sow dud BANG Y c]a.n_m ;A:da
AT g5iue J] A bl B ol giae aad o JEBI AW Saay s ela
Ll ol Lo — LeJuaum\y_uwdmuu&wdmwmw%
qujlduthl @WWMUQJI d‘)_q

583 Y LAY O @ Sl gisell lia Gyl gas J51 el gas B0
ut; LS uNS SIS Galss wie wu LS 8,0 ol @ BIsUL palaaly Leisls
2883 Y Aol By ASIY Ol Lss sl 0S5 Ll Eoa yaly Gondie prua
oSan ¥ Blall 50T s5iwe a3 o (a8 WS Boasll gihlae @ e b Lgisls
il En G oA Saas o saa

SRL e ouﬁ,&m Boaslie 8,3 ¢l u_]a.i_s] dadsad L pas elld aa
Sl ASIY Ly 558 Al skl J) Jiogill Uglas & ¢ 8 LS wnmgrell
e 83880 sda ¢l ya) das uLu.l.: eilud usmy o plll Jey lgians 8,0 LS‘ 3
@lw&wu&ﬁjmuu L3 Baaasll @ bg ASIY ) aslell o s ASIY)
NV Jgan 3 dadse gl Jass I Lo gAY Elagssilly sty Jlo n

eJhi‘%ua‘wuw‘dswuifeiuh‘éubsr—ﬁéumqe»u‘ﬂl
o 8L Al ) 50 pK5al (Jolill @ b oS Dl e puisl 9= L ot

4¢



Los S asl

Gl palic Jads LS dasls, EW 0585 O oS ol saie @ld of 4
Lgale] § ol Al B35 ¢ gl 5,0 055 o cm & gyt ssll degane &
Lie J3iad ¥ I LY Lkl sla pe ay (es 138 (5S (An Daa
ralie symy G doa gAY e asine ol powds ol 5o p38 eh Je
iy ool Joandl (e degand] uds @ psawlislly poaasally psdalll Jie
asstalll jalic Als @y cgooall Joaall @ degane ol JI cleti¥) 3 coall Joa
asdie anly 9 A Laad L3od e 853 IS o canaall 0555 psmslisally assasualls
ool e @ sl AN Ak e

e ¥ Ty 3 ¥ LT g ts,a 3 sl (s 3o Ll g0 ki s
Be3t 5 Li2* 5 Het 1 fie olislly conmsingll Jio anlsll s AN oyl ol
Aiam g, aaglly GLLYI sia (al3 Al SLEY bsha (aay o] 555 LS A
3 Jors ) abid ey algi )T (a3 a3y ashall oy daigie pd 2lssl dl pasd
858 @l & gl sl US55 san] wie Lgadse 05Ss a3 8l of sl
BN e LiMe a3 olsiae iy oF sl e oF Ghlua opehls & sl
Js (oS s 53a% OIS e i Of s G s glees ¢ L AW Lo I
esae Gl J3all slidjage pises ol dladill @llall o Ll e K ge
LSl olacl sha s sl sl s 0 ASINW (gsbnnall Hludl il aeS
3 gAY bl oo Yoass ST degane pany o o 1505 Lo Buganl
YV Jsas @ el LS NAYY ale

2lins L1 o Sisi sisa] @5alail (Sl tag conie g ol any
2535 Cramgszell ik & B SISYI raalatll (my il &6 oS sae J) Lol
dob pslailss L2 alll (gslunad ol alle aa3SH VAYE ale § a3 g a]
e sunY Lo o ASH] 3AS] e (e uall s Choe udy cualy (oS saal dalal
w5l psls Eall o p sl e elll ans Al a3y a3l sl e pals g5
Ay sl pudly 53 Y SRS ilS ol (oA (J5al il o) (515
Jom Lolae 3 as o850l old & asls Lain Lajsas Jsn 02031 Lgr 53 Al
A

bl (e degane Goob e paan Lguaan Loy Y1 LSl lac) b g
aciad Ly 3l (I oS suall Lasd o SIBI oS saall asings Alalall

40



ool Jgasdl

From N.) .ol &3S0 lusall VAY ale & Jolil 5 allas :\-V Jgan
Bohr, ‘On the Constitution of Atoms and Molecules’, Philosophical Magazine,
(26, 476-502, 1913, 497.

1 H 1

2 He 2

3 L 21

4 Be 2 2

5 B 2 3

6 cC 2 4

7 N 4 3

8 O 4 2 2
9 F 4 4 1
10 Ne 8 2

11 Na 8 2 1
12 Mg 8 2 2
13 Al 8 2 3
14 Si 8 2 4
15 P 8 4 3
16 S 8 4 2 2
17 C1 8 4 4 1
18 Ar 8 8 2
19 K 8 8 2 1
20 Ca 8 8 2 2
21 Sc¢ 8 8 2 3
22 T1 8 8 2 4
23 V. 8 8 4 3
24 Cr 8 8 2 2 2
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Bohr, ‘Linienspektren und Atombau’, Annalen der Physik, 71, 228—-288, 1923,
(p. 260.

g
[N R NS T N R N R S R N N A" \C R \S)
N
N
N

=

N
[ N - T - . T T N N S SN SN SN O]
[ N N~ S N N .

f R S S L
N

i Job dus 8 gall ol i oS saall 5685 ety S oSl saall e fo
Sac¥l 433 ge Ll G ¥ /V= 5 Y/ 0 sles e 3ah o oS 3 el
Jagih o § dals diny I oS saall Liaal (eSTy LAY D3NN duaS|
sias s e i of e 3RS e S o & ol Vi Dy 235 a4l

Sl g o3 N o 15 (B YY A ALY Sl A e

v



ool Jgasdl

- “ &%

a3 G0 U oS0 saall 35D oF o alsill is Jee 30k o Lasiy
32 o oS o 500U @ 3a)0 ) ¢ 3B oSO duadly o adl e T2y LulelSS

¢

M aads Zalaill LI 35N e G
{=n-1,...0

Vol ¥ aaal anl o oS £ o6 (JBL Ji Je 1 = 3 ilS 13 Lo dls
pads Aasipe W38 3l of e aml 3,0 4 5458 gl (&l oS saally o
tdo LS (S oS sl

my=—4,—(L+1),...0...(£—1),¢

(mp) SJEN gag\ Saall dlaial) eég‘;” ols ‘(3 = 2) el 18] JBL Jaw Jad
$0SS
-2,-1,0, +1, +2

SSax ¥ gilly Mg 5000 b 3as) 3l aal I (aSI saall ) Jus kgl G
Gl lasg oo Y/ V= Lals Y/ V+ ulm}aﬁqamuwgy a2l o
LaSll alat¥) @33 e oapm g3 Al & Gey Lalal LS gl3l aasl S5l
Lo 8,3 3 e 00578 (of sl adaiud [illy cohan Lnany slas 3l 2a
Y-V Jsas)

de gsing of oS o I NG o & Gl ety o Uil gl Lo
Jlaal saall ()6 (B3 a3,0 Bs) ¥ ga J S aSI saall oIS 1306 Gy A80) VA
saally Gai<h VA sslus 4] o £7(Y) x ¥ wm [N Y I WPt T
s sda £ 33 e dad Sy o1 ) 1Yl 3al o oS (£) SN oS
() Gasd G Jole 3 oS a3l oda e S claiall My o33 (e ae Lgie
.ﬁv/\—jv/\ oiaill gaa] 353G of oSay ) oSl saall o] 3]

a3 ¥ Gy AU VA e ssimn oF Sy I NG o) AL dagaall oY)
raliall B A Yo g53a3 goall Joaadl ¢ wlhsall pas o ¢ Suwdl Glss

z

Blies oby Aty dalel S5IS o) L tig) B3 Mrads 0sS5 o oSall oo o

aA



Los S asl

e S 3 el AN Jlea) saall g gl La 31 LaS 0lael puand Y-V Jgua

3 olpiSiy sse calabldl ASalimg a3 ol e, i n
aNe K Ll Ll s Asial)
2 1 0 Is 0 1
1 0 2s 0 2
8 3 1,0, -1 2p 1
1 0 3s 0 3
3 1,0, -1 3p 1
18 5 2,1,0, -1, -2 3d 2
1 0 4s 0 4
3 1,0, -1 4p 1
5 2,1,0,-1, -2 4d 2
32 7 3,2,1,0, -1, 4f 3
-2,-3

porwlsll 5oy (VA a3, paiall Ge Fas Gaas ¥ s ¢Sl Laolite 48 ks
de sins OF oS 3l 18 lall oo Ty selialiy &g ASIY ol sl i,
2D =lse (S5 o3 (AT g ASIL JIL ¢ e il1 25 Slall J) JESS 5 o 7SH
okl dilesdl s3a saludy JiSay AT Sl ASI N Yo laa] g53a3 I
r Bl S ASIY a5 sill ol () Gyoa ) say VA paiall (] Juss s i il

1s2, 252, 2pb, 352, 3p6
porulioll — V4 a3, JBI) jaiall oSO assill 6o of el adsi a8
id2 S —
1s2, 282, 2pb, 352, 3p6, 3d!

0552 3d 3,0l 3a00 @il JUI VAN et L al gAY Siay sos
Slall ) aaill s AP &8La) 5o aaill IS Ai sda J) Youny 43 i3gia lin

44



ool Jgasdl

‘/
/ls/ P
2s 2p
/3 /3 347
s p
/4 /4 /4d/ at”
s p
/SS/Sp/Sd/Sf/
P

i el o AU algaadl ausl ,dll allal) ede allas :\ -V JS

o 1 Aol AR 83 oSy 5,0 Bl e Basliie cliluae o JGI L)
e LS @l 3205 o G paalisall wlisiSH aa3s3

1s2, 2s2, 2pb, 3s2, 3pb 45!

DIl LAST paal s 7SI oy ponanlSI sas ¥+ raiall Uls @ ikl
LS SRS aiss oF Bl cppaslSiaal) s oYY 03, JUI jaiall & oKLy 4S
"

1s2, 252, 2pb, 352, 3p6 4s2, 3d!

Sl ASIY e ps Al el lal) o Lass aLlly AL 330l oy p gall 1aa
NV S G andls 35 e s JU alads Bae e 133ae L3S0 tdasliill puliall

sanll Je gosall Jsunll § aliill lysall gsind dis sJU alsi) dag
US @ dadeliaty usmg sedad Los (A0l VY A OA A A Y paliall e Sl
A Byl fae Lass 8,99

s A Aaiill B3 Wi dao W) LuaSI) olasHl pan Baels 285 Leinys
lodie Ji5 3 Aaiill oyl iy Gy Biass 385 ¥ Lgols ALY Loie
il sis Sl dia s Ll plsl &l il Gy sline] ISl - g3y @l sal
o lendig oF ol Uslay A BEa) de Lo a ] Basias 05S5 oY asd
X ¢ paliall B sie sags ALl @GN o Gipas LY el sull Jii ol Gyl

N



Los S asl

Lialall UM e s U alats &6 yae Ll Jillyg 5] o 085 YN VA N o g
233 A AL § e 038 Lo 1500 M) @lunadly Akl 5eedl e s
o9l Jgandl o 5 oS el O 9 Laanal€U 3SI 3 (g osal) Jgandl 2 15 e
tsolia o @llall e e ‘;Uas S in o] Gl bty aly comad L63a Ly
allas oF of cJafiadl 3 3aak ¥ a8 el s o el Jae Gud ST oS K010

sl e Il sl a ) oS el s ale Jglite ¢ pud @laASIYL < U

S ASIYI cslag; sy (o sibaess

Bagas ol Gkl VAV ale & 09 ASIW (gunngh dan dan BLAIK) 235 il
LS Dalaadl olaill oo L:m Basas bagha e Yand elijudll 3 dgelyl auass
il & B ASIY Ly 355 ) Akl 158306 il Bl Ge o gesashs oIS
05 S5 Lo Gusiyas slalall oSy o 3t daal oS3 ol @l o e pdll e
oo Lstea Ll Jol o8 Ll LSy diae 853 6T § ua g I @ Ls I sae
s 5,30 alle J) &L S 5,55 LA J500 il g 3hs J) 5545 g ol lia
LAY olassill Go degane ;35 G 23 g A gAY alus A dage
L6l olSslull dinnlye ans hais 383 s (Sl digyall Sl fo i<
RI JULVPTI I PRIV PP N E U NP
Jaalh pgislas ol Ay ST el § oslaasl) Jads ol ke oS
TN sladinll 13a ¢l oI 60508 (e andy L2 Sslaes LAY aa
Sbasll ALl oIS 3] iy g ASIY SLEST way V41T ale J) Gie) g sal

H

(e — Gk Gy oy &is¥1 ol § oualdll @ Jams (sl 0] o2 (ool
aasl) 13n 3y Jin Lagy im Ussiae LI aiius oy Loy — Y-V S& 3
Jsandl J3a Gl LK @y «oiSe JS8 oIS wie s wlbiy sty of pa5sl
sl sl sa 453 S5 US JL os A Bl AN 5B anlghl paiall (gl
3 5o Sl ASIY o (F Cagoall Ge 3l fenantl Upne G Gysé Sl JSall

53 Lege 53 Bgag 0o 1 Bud LG G ghsas 08y Bleill o> llas
J3¢;J|3¢)l| Lo oF s Sl i) sae Sy Zles 2555 tsall Jsandly

raliall (alsad 3185 Gaas o UsS g sall



ool Jgasdl

=
Be Mg @ }Ti«{‘vmqw

o g«% gt
v P &g &
b S &4 o B
F Cf@ bho Py @

!

Aodll (@laSlh Ge gl bl Y-V K

8 J-m‘ robliall Galsay Lol &y, sull i o AR pus! OIS & G
Uas 523 Lo USs 8,001 8lgi Jasay (531 ol sl § s Y sany fosSan
ol Sl S el oS0 LeSLl @ Dl ol S Sael ga zdsall ia @
Lals Blilie Gulud Jo Lo LoLall dyypull of dids Sy (S3y anhe
pobic 2oL oo il
assagall 353 alad) LA ol Yo Guns) sy gl bl e i §
3l pszasall 853 o G AS] JEB) aay assagall w08 S GasSal sl
oo sl Sl @ usaal) alill RSP SlSe Jiay (S ellay (sl 853
QS sda i o U3 Gle e dauyl 8ul Gun gl Laaay bl a3y 5K 3,3

N\



C, S S

853 o L6LS Aaal ) gl Hgual Y-V (K

Anaalutll Lagls I gas il BLS,I e 6,31 8500 Jadill Lgaruss oo s
L Lesd Ll 0y Yo s A1 3 A8BALI wl,3ll of)Lis i Ll
S5 AW ae gan LS g all SLSU o 73S0 o ,liel 3 o) puds s

gl J] g Lphl sigs bl db ol lple ggiad G Lalal
sda ] cimsl . (95 Jae @l AU slias] e oYU EN ulcl 3 4 oulis
558 oo Sl loasl e A (s o8 ka1l Yl oL daaa
daa LLQ\sJk_s—\AOJ\SJ\A-‘Llwu-LQ-\J JSS Lu..;%.llé@b| aobe L gle w
(Phassl LS e oI SIS0 ol Heels aay (Ao

OIS Aty slaie ranSs oy e0a5d O SUg A 3LES s Jia (S
(A3l ) LOLEN Lol Jiets b5 (Jiloy 0s <Y & ol Busly Gila 3
L @3 S0y (Y-V USB) bsaSl) daT @ ol waly 4oy @ OISHLS G
ol Jie LSO Gans o guaall sbasll @ cigoall oo oIS 3] (A 0
aasd Gl Sl ASIY g 45 3a o Gug! il ABNE Al Jo s 533 CoHy
Zise ] emall ki & I35 LSS bl el by ¥ caae IS i
o) selyy JSa IS,T e wlip A (e (L0LaS &) Cw m)l i an gl wias
Aoy 3 O da gl el oIS LN Dl e 5 as faaSl (o Yo
REETH

Bid w8y colpdll Log A eba sl e J) @adl (s § Gus! ale LS
Jb e oF Jadg 6V dsas @ s LS lraie Y4 Josdl oliall el 3

\ey



ool Jgasdl

@l a3l Sias oussd Leids LS Taie YA S Lo la) s 7SI WS 18-V Jan
ol GG U RS sae Sy 3,30 Bl e dansll Dn il gsee S gel &
(Il slae) oye) 8,3 JSI

Li Be B C N O F

Na Mg Al Si P S

K Ca Sc As Se Br
Rb Sr Sb Te 1
Cs Ba Bi

Ol @ GBhasS 2ol GIS Loy s Ol oo o 5S35 0 s Dua (AT oS5l
pail] A 0 05e & 8,5l 535! pna 13my e diss B35l o iy al el
Faals LS ¥ 235 ¥ i Silsa oF Sasall Gey ormssasell aslew 5Ly
ol a8 e tAaasalSYI Slis Bye 3 slac¥l o ZES Gus ol CoaiSI ads d3aT Lunl
B3kl g an iy of e aidle) oo daf auid
Leliuall slasll & (o sl sy o s Sl sl HISET caas) 135
YA 1 LRSI Slan sl spand e ursl nil el £ pan priai) e
wan e ol pdal Las tlagll JoS of dile o gans¥ 38T (als |aie
sigs Lails Ly gansy AeT uas LIETY 50 jabiall olydl 4o s 7SIy ela sl
o LS AV ale @ dl ay G ol sl

Sc Ti V Cr Mn Fe Co Ni Cu Zn
3 4 5 6 7 8 9 10 11 12

sad U poliall L8l (alsad) audiul 3) f s dile Jio 5 sandy Jady
8-V USa) oS &l e pas b Gatan oy s A clas sl sl

A\RR4



Los S asl

TasrLe I.

Classification of the Elements According to the Arrangement of Their Electrons.
Iayer. N E=o t 2 3 4 s 6 7 8 9 10
I H He
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IIs 10 Ne Na Mg Al Si P S Cl A
Ile 18 A K Ca S Ti V C Ma Fe Co Nil

1 12 13 14 15 16 17 18

Ila 28 Nig|Cu 2Zn Ga Ge As Se Br Kr

Ilb 36 Kr Rb S Y 2Zr Cb Mo 43 Ru Rh Pd|
1 12 13 14 15 16 17 18
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