(o Galall yayeg Jroni oi

:Ilnlg gdgo

www.wajibati.net

apulpall adlioll Ja pitis p@lwi doylei dnio ilialg gdgo
JAlall caiung dijiiVl (nle puloill Jlaoy ndijil jroio JAuiu
salizall dyoyleill Jahall ci0n dpilo il Jgla adai

GET IT ON #  Download the
® Google Play S App Stores

Lid go Guhill Jaa



https://www.wajibati.net/
https://www.wajibati.net/app.php

ll.- ..il
ees " " 000
L

(] Yo b | 53139 ) Jome Qag=all Ayp=ll A5 looll
(Ve X g W 2 Q] i pul il a)ljg

Miristry of Education

T

288 (pe S9N ¢ st - da gl ES L Lol

dax| pallgadlilipld
Oaiaiiall (o G233

AL bl g YeYo - 168V Aaida



21887 raliall ﬁﬁi;ﬁi@

gl bl S
f;;'él|;radjﬁh'\¢}1—hw):l1 Sl caall - II#_,.LJJ'I

..-::‘HEE'I;LJ.&L:JJH-EALL«.UL;LE:}JII;S"M

P.HT\’,UKT"IEI_I,.@'E"I\"
\, o,

VEET/VOV VA < gl o3,

AVA=T Y -AoTV-Yo-\ il s,

esdal| 31 jg) A giome il g podall (9
WWW.Mmoe.gov.sa

-

"ailSll o Baio® (gde Geclag dullpd] algo

ien.edu.sa

roul=2illg auy il pimo JAg ool cllglg wildliallg ulllallg wWilel2slly (yuolsoll Licljc]
Lioloinml Jao pAilnideg wguwjaoll WA jugh il eilnlgi Lasuy

fb.ien.edu.sa

.







_..

- .‘
-
¥

W

S 10 | P
/,;':"1-‘?'&}\, .)\i f\}—;f
dng g a5 T Lo g e 1 oL G 5T Lo el 850l (bl o b e

LT S by Lol 0,800 B e 2 Y1 e Ll jalshall 2y m ol o Al
'..L.Junausuuu;'.g.z;_,M,._mg”rﬁﬂr.u:gquﬁ__symww
awﬂmhmdwuummmrpmrhdum} mm,cwncm
‘-'LG-"'_?Jl oo 55y Lgadassy Lgraalie s plaiy g o5 3 b (el SLISOYS <
ot o 315 Slal G Lo Nl 5 radall delcs AV dadadl o) 1 555 olas 5 e 53 A
2l oSV e JI Lo sl

L )l Al a5 Glate o gt g e all)  glay Do a1yl STl gzl L
JiuL.,a\.-fL-d.._uLm‘\JluiJLgllt}aJSﬁanh.ALmluchﬂsl.l_pi' UL QA ) b7 W |
u‘;ﬂ‘d‘yﬂg#\;—ﬁﬁjwl sk glate e B3 g it 2l ely gl gLl glas
Aneall iz e LU

2 (Y0¥ 0) E3 ) ) 2L 5 3 (ol Ja bl ST il p hall S ol 3
(e ge Dl 585 Al oladll o 3 Lo I IS J ez Ol ) e ladll B Sl
5 ol ) GUS ety 5 ccinall i Lol (5 sl lan 4] diy (5 o) o a5 g 325
Lockaddl ol 52 LI Jaf \S . el (g ol Lo el &y sl ol L1 o Lal
elaiza ¥y Eoedly Llaadl lblecll sl le IN e O e (3 Il (lazd ooladll
{:ﬂ;@yéiﬁmmf”mmww;yﬁgf.iuumfmymumnﬁw
N3l = b Lo Ol w25 Lo a8 550 STl e Slotal el 144 5 . OOl
LY oLEY s Ol s Gl a5 5y (s iy o dasell La bl jal Gl o gl
P =30 B | IO P (P R P (PR VS IR VP PR PP | PO TR

sl il o Ul s 82 a5 05 e o gl Il LS (g 2 el 5 i ol 3

0 o it ol a1 S el 518 3 el o ST el s Jgos clazill s 251

@Judfj_,ﬂgﬂmab;m@_,m_,;Lﬁwjgcﬁht}mldmh@b;abjym

oo 13de Bl 5 IS ety ol 3 &S5 AN Al ik 55 3l sby g cdsidl s ol

23l I e Laill g 5ol agodl Lo (dalldel 5 4 lmil 5 sy Lo JS Ty o gl
) SllaLis o5 Joil ol 30 4. o (UM S a8 55001555 oty By gl D gneite
o C- P W L ST TP PRSI PREA L PR W R WY,
il a5 Wdﬁjuqﬂn‘jnw_;ﬂ'lulﬂ J.G@MA:J-L“JIIL}GWJSM un_'g_;JJlu.al.:J.:—J..,a.Eﬂ
Mirilstry of "‘=ﬁ.--"-=¢§.-ﬂl Syomald i g 1 5 LIl o oyl e By sagad by bl i ols Al




bl 5 s sodl Blasiul Jo delis il ga 5 66 ma O1 Il s g Aty ol IS Lo aadas
el gblaln el 8 5 Rl R T O 0 Y i il B gl S 55 g
ksl p gl o 3 el ey Lol S lidadl 5 cdaadl plndll IS o Badall Bokoa)
028 s s it 5oy 383,51 N Y Waseds 0 Al oy w3 IS o5 5
AU PP AR PE SIS E R PSR PO [PPSO - NFIE e =i
15 3 eIl s 5l L Uil IRl S oy (S gl b 525055 ol
coldlaall

ROU-SPRRICTIPS POC P P JPSJT-e R P AV PV AN IR CET B PP N S
iVl sall ol 5 Sy 3] ¢(rnanadll) ol (Sl (20 oS5 ¢ gametdly o LA
vaww@Ja:wyusgu‘ﬂLﬁmgzﬁ.}#m_ﬁu;d_asq,sb}‘_}s
Ol e <f oy (g gl oo o (S Al ) (3 pidl s L}.A.Jm@ayupuwmfu
.u-.L.Hqi_mimyaus:,iumwmfﬂawwﬁdsuup,m.u:ﬁu?uiﬁum
ol Bl by RS0 LN (a8 ey 0503005 ol il g il L
rﬁhuﬁudﬂfﬁ&mwﬂpwmﬁﬁnﬁwwLWJ_@:JIWWJ;@L
o b g dlead Joy gy Joadll v 585 M3 Ly o sldl 335 AN as ) el 5 5l day 3
J:SQLJI,;‘.:AL;J.I ___,u....:'l:-J.al'ldL.Ml.ghquuYLgtE;HJUdlrluﬁjmu.Lg_umy
Azl yandy Lo 5last) Ll y3 5y IS Al 3 ST yaaty (S olsY1 oy pad Al 23T il
et o o8 L BLEYL A sl 5 Ll ) ol )Las DU Ol sl (8 g &y sl 0] S0
s gl (3 Ll o s Al ole 45 0l

sl andiiy b o ad U el 33 O g caind g 11 ST ST g o S bl 5




o 1 5l Sy alad) Aasule m
)l s 8
\

. dale 3,08 — 3¢ ,al) Lgsl

- lall ogled ) eyt

o edadt Jae 1Y gyt

- peetivally Al mlalt ¥ gy
- Blasd | a8y (ye ¢ liadi

s Junad | das ) oo L

o Juaa) ) Aa

0281 Sl i 6
\f

l}.q.ll—ﬂi'l‘).a.u Ln.g.ﬂ
e I3 Y Lyt
e CpaSpalt 1Y gyt

o Sty J3Y L LgaB Do g A y ¥ eilaall 1Y gyl |




o D

il 3 Sildhoas g Aot .

AN e = Bl il Liga!
ey I TN (e alasal oy oy |
TN PR [« PR WS [NV IE) R {
corvrinnnnnenns lased | c__i",lj Y el




ceemeeene DINA 381931 30ke 1Y e 3]
. ‘&jljjjiﬁ.tc 2 ] LFJ-’J"

5t eleasS m

5yl e

)

peerenaeee Al Oy guald — 8¢l pald wjn

s ..........---EJ.JJ‘thLq.'! :\ uuj..ﬂi

PP PPNy Vi (R QRN |




S9! Jguml! E
3

RERRTERERRRNN “UP | Ea:.bj_u mi

SUT-STRUIN PREN (P PRG-I o T |
.....r...1.--M1Fm' tT u#Jhdl
e LAY oliall 1Y gyt

e Juadl) Aol oo Jud s




l Taglall QUS 31zl 1318
e b gl I o255 pos b JSThy s Jumit B z0) @
g & e L g 2ol Ll s gl A

ﬁjt#h#‘j;&;ﬂdﬁ#hw#ﬂquﬂ‘w‘:{lﬂ a Al sy s i o) T (A
T.L-.:Jir._ﬁ;:‘_,Lo.uL““LSi.aTrJa;a 498 @ 2t o) e gl g

" s —em e s Lene LS

lLé.:.a JS ‘L.rd-?-:":i L!li LJ_}.AH.H l..:....q.-.-.j 1,”.1{}-\]‘ Ef_ﬂrm‘ L] ?Mﬁ”}hhﬁﬂ‘h’&u‘

A B Ewl)s das e ST ey JalS ¥ 3o 30 dis i3 e Boa' e EiTebuT Laiye
ool L 5o €yl a0 Ol e i s JS lolguizy
. _ ) _ : %9 . e o0 _ ad B Olomaal | Ciagie LAl
nJJ,.uLéj'}b-u.uf..g_g_HhJLLh I.rL“J! d..:r.:_ﬂ d‘\_,l'll.?-‘"rn Jaas *-ilg,-srﬂ-ﬁﬂ:h_}‘._g-’&h-‘-iﬁm
Whdss oSes sl Lo Lo ZeaWl . . il 1
HQL:JEmQI:_,&.«JIl::;if oMl (6 gmoes Al yo e
& i o Tl

holgns Ll 0 ol tedadl o Bl Jol 0 B L 0
A L) o Sldbaas sigodl s jaall L 23L)
Wl S OUSIl Cominal 3] (5 seall gl
Lyl yendn b ) gl s o padl e dlazil JJ BLSYL
Ay Ol s Sl 3 13b g i 5 2SIV il gl oo oyl
055 plall gl gl Cilisee § likdl Gam J) BLOYL
s il PN e gl it St el Coenas
Lesibas Olazasly b 1 ol jaadt s 35 2




oLt |
skl Jasl o ghadl il is _”H_&fﬂ‘i

Py yIPwT B CUNPIWEIRAIC 52 Y | ol tai

dl.-rL?aLLL-ﬂ-ﬁ_jJ-va-&-H
S T
5 e 5 138 Loaic
=i s JS Ulge oS sAwdiyl Gagliall e
_e-'f & . £
S i 3 Jand 85, )1 e g phall Gkl S cpsle I g 03 S ¢l e O L
1 LSS @ =3 0L aal cnsbie o3 (B3I O4HL
\ e el (Soeol @l Gas B
L - izl il Y LI Lasdiy 6 S1dl
e A dd I bl
53 n Sl Lidlaan oy 3 g Jo s (R ool GMlsr B odnd e sglaledt o
.LFLAEJH;JHJJ.&.AEE:ALF élja." o rjj.u.'li Lo 3,58 sdelun jolias

Laws &J.alsl:.il_, .L:.U.H n:-!U#'L-.ﬂj f.a:i_g}ﬂ?‘l
1 JRCY PSS-SO (RS I.C-CI0 (R P v oo
1 e Jors il ool OF LS gy
JS G oSt ¢ ol T cly ol 2 ol Lgada o (Al Lol @ealaodl e 5
43 50l e ALl gl (3 el 5l 85 52 ol iy Jos g tOllgedt sl @
15l s ot g o pandd L5L5] Lo slan
e Llg b do sedUall @lad jalias o
Ayl o sl A pslas LIS

m | d.’"".‘”.’ -;%.&.._ajl L)'E’J.J*J" ":"IJLQ"' MJ‘
= . — |3J.-..-.4‘5 u..:J_g...-L‘n.H JL«.&L.-! G‘;Lﬁ} r.‘é‘u.l.'!'l
0L I S S VR bkl dlaisl S LS olxlaad]

e sdsluadl pladl e Naes vy

Sl S 8Ll danl e g ol ghaall o o
JLs ol (K il S siall A8,2 2 o

Pt rgt i el



gL cpa Jas LSy Y i 6l slgoll s phas s woalioadl Clazad 31 b Loadl ye sl 8 faall dny

ke 5 slemal s SLASELN| e Lol aeloy betodlides 35l e a5 0ol ol gl

AL Lol SlsLa Y am by ax g JaST

el 8,8 Y O S 3 Gy fetm ohadl OF 8 S0 6ol Lgzlzal 5 4 2 S ey 5 @
‘E'I..._.:-Ji‘_‘i#L_J\.“gb_gbwdfjj-ﬁmmiujl:ﬁlihj.Lk..l.:»_g

Ao e slolall SBLAST Jan SIS Wy L Led g5 I el Is s Y Ol O ST
cﬁﬂji;@dﬁdﬁﬂiﬁ&hﬁ%ﬁﬂlﬁﬁ@b}.m <55 é_,ﬁ'ﬁ_p:ul‘.:m:ﬂ
L plast o Sees Sl 405 b

8,555 G,k Joal oday iy U1 3 5,5 08 palall s Jds b Alead ol Als S, e

Gy eVl adgd bl e J guall



JEls ) ae Lgloens 5l Ol

g s e

Jus Ul 4o

S| jslanl Slemial die Lz 3 Sl ST 0 0S5 O s

Jdlﬁﬂj;ﬁdﬂd@ﬂ&léﬁdit:aq-@-b

e L 9 £1 ol @—1_;,
e Y Nl bl dige of CoS1y el b ol il

C
t;b Joadll dnxrl o dland o Corly e fadll dnxl o s 353l eealiadl ool
By S Dlg b as )l Il el jlas VI ey

ie Gl

RO T T30 [ | 1 L, |
Ny e

JS Gl b Ll el e
, T

g B Jeadll daxl e L)
b 8

S Jadll Gaxl e ded]
et S &l

Fale 8 el syl

L8 g







il ";-u. 4

A
M}Ufﬂ FLFJ‘A’!.UHQSJHJ1JJMMJJUMHMFM
%meﬁ_if _ 154.1.” Ls]'ﬂ’l.au ,_1.1 .ﬁ}dibﬁuﬁj ¢ Aits

STl AalaYl ..-.Ln,.nj l:'.?_-.;l s L,_.sb...'m--»a_..w.s (ETT (L L
—ind ‘_h_SI_)..d"l ,-_H ;.Lq.l.l]i ,—_3-:.!3 4:13:1'.1.1_5 *;wl JL‘h.‘I Ls.l.‘j ..l._l'l L=t
A3 950 Al (B (S et i_i}hﬂ ‘_,zgfmn Sl peraAl s SlaSy

-

LA e A dal S (Ol | L35 ;uwuﬁw‘,ﬂﬁ:

Eh_mul‘:dhagiMLudth;hthjhj e Latt yl3sa s Lactic g

G 5 gl 455 2SIV ail gl ) mr
i el aosliadl e <5l edis O SCey

4540 g damd gy Hhad le glas ade LS| LL»LJE,JL.AJU::-J&::;”J .
€Sl 5l ey s Sos 03 OIS 5 I sf o i s gl Lol

s granai s olded do 53U ilsinal fpgal) anaiczall S lgall opsl gedl o
an.l,a_,,am.g...l:m;'lﬁa.g.:-h.d

am%-nd_;"h H—Lwﬂ'JL}Lﬁ?Mhﬂrfm*Jl I

5.5:._..’-} B T2 Cre s.i.h-“ ....*..Liu j‘u.'.l‘:"l. PI-II'I.":J_?-j :J_S\'.‘,j"l. ey
,.51‘}._1.1 L-..rL.. La.-.«n;,. ,[a-.-«o-.—p 'ﬂ-ﬁ—nﬂ'_’j‘h” ﬁ-r..rLa.-..:M o e 1--‘\:“- L P 'L---'-” _
2 1'.;'1.-.11 f'l-f"" \,_J..:J d\.l:.;-_,:- {,..MJHFB Lﬁ.a...L:-r.._..ul_g »;.d......_r...L:»-v_H
ajlasl s ST Slm elaud 83




A

a Nt v

pden 4B 5 bl g dall olowtay Blows b tlilx 3 0ge 553 o dall
G eledall puser sl o oy el slials il dis Ladadl ool ol
G ol ol s el se Ll dadadl ol jlgadly ol gal il tseall

.#M'I:}:-@T

I el iy ol ol o 5y oy nd ks Lt o QLRI KB
oLl s Jes e Lgnad]
R

— ‘

h

dolell 6159

A5 AL g utall By
AN 1 g At p11 g Aomuall (pe
oulidt

Jall yujaJl

elatt gl

L b o Ll R 15 S0
L=V 5 celd N1 dul ) dalia
LY | VS [

i W yuyadi

olalt Lo

S Al Bt 5 Sl
dalidee Bl oell slalall
Bdoda ol plas CBLLSTY

U U guyaJl

faianel) g AG ) g mlall
3¢—ah A p 5 5 al|
ssle ielall ol slezsY|
ey gl LB ]
S ok idioda il
j-.aj:.U ci_olall n.iJL-er'I
Adda dede wlilicst )

|l



51 3 el LY & glall Jas
S A e Ladl 1ia sl 3
- ﬁu_ﬁjl .;_}'"'p ;'E"'.I.__'I'rk:r i'l-ﬂij_ﬂ

Ol ga¥ | Al ATl (L@t
. --QL};_,aLptbm Lymwwwﬁmuwmg

Sl bl o8 (3l ol i 3,8 Ll g AL s Lyl

-0 U ([ (O S LY ad 5 ey 5w Lol ol 8,03

% et st Loaa™ed Ao sd—slanadl E‘,—'-'r;'u_:‘it shal_ias _;i LA g

I3 JS 00 By ooV ol ol S,

. + SRS 51 PCOMICT s 1 1P P PO S .
3 1S cntaai J) La s e r ;
# R Lﬂ1aﬁj'f1rLdjﬁ_thﬂj_EJ|J_>Ji
Qe fsadl . S

I & el o il g Y1 plutsez
f':“: t_; :'—;_J_}-U'J-'j Lacl | L:J!: r-La.:l_‘h.L:-lt}'Lal‘g ;1:{-‘-‘;1 iy b ‘Fqﬁ-ﬁ-l )
41 3 Lgal s Lgonsd S sl sles S ¢ 5B sloy 591 g
) Ll b gl bt 8B 22 AYb 4. yaod

,r-'l' i" H.TL...!J
__,1':'.- ﬂ'-',_-' -, E‘_}‘_J""E"?'J‘:-:”.'E"J. Ejlﬂl#wr-&;ﬂ! T
!H = *-_, v REE bl
Hﬂ Ul e AV W el B b ] jebl Y

. ) 4 .Hjjihoﬁ-ul #-Lq..”"_;i
_,p_"ILuz&L'mq;,:_- JS @Sl .

el 3ol 5 LT 3 el dadl Azl s ) t,{_ﬁu oo A el sley Bl Sy 1l
paiadl B3 pay ol fomw Ty fS B
et 55 Al 85 33 i ST LI Sl Lo
el L)) ol gol plase il Loal Lgd
A2ds Dbglas e




Aale 5 ytan

;uadlkg;;%;Mauqulﬁ‘ﬂfufmhﬂgﬁwgﬁ ,o.i.l‘.ll 0
Y1 ol sl wl

8319} doiid gl p g Y1 g padll Glgde T) AN
LOS1TAN dadels A0 giSE OLalSY g de pat g s )31 Spaglialt 1,31 .Y
o Aaniwdl g (AeddiS AaS B yall Hall Lo dassw 53 G LY

el i

Ogliall 131y Wdadlymlly JISEWIg pgwlly yguall I a3 Lt
gt 4a8) 1 Luolaldi g

Cuoull Al Bt Asale 33Le lail | )35 (A (Sl )3 (po LBl Sd> .o

F5adme Claglae e

Ao s o bl o5 ¢ fadll in (5 yimen einatd IS G5y 0 LIJAT] ©,
LY U e Coly clener Lo a0l L I sl Je
T Lolie] 2STO S OF a8 g5 Judll ol 2l 61 o
Cebad B Jle 18 o sliall 33adS STty o o
s o 423U g o M il AT e

s
S ¢ il Ceinas O dny s OV |3.Ib| o

a.q.Lu‘_,ai._..p_,.aL_..ng..s 55 p2d & 0
\. v

VA



L8 S 53 9 B¢ 1 Al duam 93
S Lo lelsly Jadll 3ol 3 e A JI ISV s 55
sl o) G55 b bl e et Jua@dl 0clpd Jus @

Sylall o bl yo oS 13] () ST @
Sokall Jo 33l g0 nb S 3] (3) ST e

bl adn o 1 J g Sy o 22 05 S 15 6 A domiaall 0 ) o)) Juaddl 0cljS 30 @)

A

ol b Sl Y | S n2 13 e
.w1&#uw1 c‘;r.@ .
o2kl 93 o18] Aacaenall g dovimaadl Gl Lally S ) @

5e1 Al (L

gailp

o0 S 18 BB g aa Bole slodall A 2y
gy o LIS 25 OF sladall oJans Juody .Y
.QMI&L}EM1@;&U£&EJJ-IJE.&JE13M Ly
Aalall SBLLSYY Jl 605 Alsdo Jlag bl » da>Sadl L8
g S b i Nl g a6 55 8k By gy Lgd Jabasm I 4y ol 0
bl Bt & el Bsle) sladadl Ja7 .8

i Analonll 3 250 3 e jastlldns LV

lolall o emeall ool gl i U Il el oy oA
o Lo slalall iy 6 1 301 &l o5 (T 13] -




B e gt Bl

T |

Opis

whiaiwlien.edu.sa

oldl uglwl
Ealook siind

el poball i 2S5 sy 351 1" Bl cnan 8] whal
o all a3 Bidon Lo g @0e Hla a5 § 3Ll lodlaasdl Jams 3 pall JE25 CiS 3] m

Skl Blle ISt il b aon 508 S ) olm 5 Bty e s el S
3.__5.0.9_5? ;..L_J]a Science rJ-'JLi‘:\ Jﬂ.ﬂiﬁﬁnﬁbbl ‘_’Jl E.H E.t'....j ijh C—’ll_j-:‘th”_ﬂ C-!ll_.}l-g-a-l'll 2 st m

o) LS ooy e s e ) o ol I3l iid e lalt dLoaill
{:d.jl}dﬁaﬂﬁﬁuﬁfﬁ)bfwilpgﬂ:‘:sﬂiﬁ-&?wﬁhﬁm L}Jﬁf.ﬁld|rd.d:*;:§¢4-1.wﬂui_-.’5
JHQM_«\}HJ.:J::?'“QJQIFMJ.(Ca_.ﬂ_g‘_jji“ﬂjf *“JU__Q_LHJ .5.::1_,:ﬂEL;.-L'I,_j."“_] -1
Wb B b o s O Mted . 335 8 0 gb (g5 6 has ol gl plisir ol

ol st ol L8 6l atio 5 Ol g eyl o B 3 35 oI S 5L 51 5L

Blnal o 30505 o 238 dmy o o il atin O 5 S Jlaa s oI Olapioll dcalpo ®
dee 0 ozl Ul s Ao S

u.alL:Er.n L@.:.n'g 4.;.:1_3.‘;1- {-..1.'3'11-_7_..-.5__9 f.u;.rll_E.b-Ml-._&_ﬂjt_; rﬁfﬁir.l.a—_:_...: :. ;ﬁjtaﬂb
slodall oy S tinn I g el 0d sllae Y & 2adl bolacadl s3] 2l ol Tlypaell
Wl e o5 OF Lyl ol hiSay g cblar] J) oo 53l €0 53 2 9 O gl s e i

1

bl Sl pusenns 2] ) JS
Wl 33 ey S




LiJga (o roJledl rodrd) 61al ol
PRt WP ROV ISV FOVR P PN | [ PN
el Ol €01 S5 03 tlaglld eyl 5o,
w3l el 5 5 o Sl Ldab ¢ ol Crl 5 als
Eodony 2oy edlell 3 BAS o0 BNy alssl

- * 1PN [JERE
.)T:SJ.QQ-QJEGL‘@_&_;)JAJ11.L#:J?_5HZP_LL¢J1JLE§
?C_E;.u;}_ll L ot s

(ogdd Camewr b VLSl L2 Ul 5 ud) i1 JU
Lgsii__;mw}%iuyj;ﬂdfuuﬁa.uu.u,ﬂ

o2 AT 0 Bl ol 215 e 3l )
als e VAV ple G5 Sous il LY KA bl

OV Lzude 3 (E.coli) O3 sl L ,uS5 o5 5 el s
o s A 5Ll Ly §1,3 50 el 25y b pmi 13l bl I

) WS | PR A1 | I Y A
Lprcar oo s oSl
ll.j_-fp.ﬂ-ﬁ"—u 5-1.—-__&’,- _;.‘-'L-.aﬂ-ﬂ

SUMSY ! (8 mlal!
e e ol ol Y
o L] N PR TP |
olblYl 2 a d =G o

Lo Ealo] Jlas! e Aol
O glall O oY) o3
adacdl 3l ge s b Lol sLal
e eladll LeS ¢ Y
g el s ]l ol a
131 8lls oSl o = CaS
e 83 = sell Ol ol
13 Lo & pmod el sezall S
A e ds DLy (g o LS
BeSej 4,13 o5 . lele3YI

adl el 5 Lad

:Tlif

$ ol b O 5 a1 |,

oz g o ol elall B dor 5 Ly oSG d S o 40 ) oS00 tikasl JLS
S 635 18 Dlax ol Il sladl s O gadiet ol Lol
st s 8 2SI e 5T g 5 g Bucoli 058 501 | xS G Bl o gl
elodl 5 sl IRl & ol Rl & gan S Ui s 8 2 Y Ly s )l
oLasl) 3le3 0550 o) s8Il L oo (gl et 3 ol ol A 1y GBLSI
Oy 3 opotd 5 el s 35 e baels OF ol J- 6l e 5 .01
L:ﬁfs:gjuLAﬂﬁﬂs_ﬁ:ﬂjﬂﬁjﬂﬁjmiﬂﬂV\rLﬁ#W!éﬂwﬂJLﬁj

Y1 (E.coli) O 4 4|
oa) JA ol plaaiwl

pfuij;(._ws.ﬁjt.ajzi.juasﬂ,bn.tga:ﬂ;qwui:ﬁgruguu
ladall Bl Os OV LT 5 ¢33 IS 3l e

LSy a5 T3lal b oas 13Le 10l o3 63 51 5 ka3 daml 4y e oy g
SO 7L PN O



Ly oy 5 1as OV b 1 odIS plaodl fosST Ara¥ (gatolis ¢ Lalal
qﬂéﬁﬂﬂyi@j;;ﬂ@l.%ﬁMﬂﬂﬁéw
mﬂ.l:_i::;mi#rh-_:_w:q}wj.;,;mxwh_awwu,-jﬂuﬂn
slodall Jaay :Mi:g@!ﬁ.ﬂ:ﬁ'i&cﬁm c ol 93] 5 ol 5lge 5e t_g_,.mn
shzs 3 aad M elodall a5 p VAV e 265 28 1 55 b ai e 2
Il eladall Jads p sl 5 gtlStia ol 1) SN 6L

s ydas e ol g Bocoli O ) 4l L oS

a8yl Abp= o)l olasiwl

Stle 5 o pladY 4] o Lo o a5 S ol L

tm‘ﬁ‘ n.i.U.‘J_g ta ¥ fs

T VO WA [P DES N PES MW UL PR+ - 3 PR WER VO B ¢
ol sl 2 ey O ¢ J BV Jo lonin N6 S 1 0 S O oy
s cialzien s3las (o e slas pudins O oy oS a5y U s 5115 50
Wl L)l ety i 5 Y1 5l el b 3 5f ol 1 5 Sl Y el
Y e 5Lz oy J Y1 o calimall 3 1 3, L0 sy

Y S B el 4l

Casl 521l 5 el V1 8 b o ol ks o 2Ll JL
s paiey e o daall OF oo LISU i1 o S5 i o Y 20y s

.MJ.}['.MGEMH Hgﬁﬁuji;'}u“jh.wwi
03] o gelall gl e i 1gs Sl 1B 5 I redl s
I - PR NOEIN EON| FE DM B S0 Y PO W - AW T e
SN o A o L 2y Jally G ot &1 08 55 0 L thiSlay 5 . ol

L ol el i s 0 b= —laall | sl
et el e
Slesl d ol Bl O gy UL 5 cileliais WY
T RFTATL ) |- A 1 PN ERE T P 5]
Uaas i Aol 35 a0yl 01 O gy S . 35Ul

A3l ol g5 U3 el e g cdadall

flST 3 ooy Lo | 4ad 42 44

— og_lLdl
LUl £9lgodi puc

o9 el doma S

L3 2SIV alsall ] o)l
T RSy N
RPN NS (PREV P prow |
i3l S0y o yell il
@ )

b b Coul dal i
ixilSie S0 Cald o dlits
B Leadidoi s Lagaiy 15 ol
Aol s Ao lodl el il !
W oole ghaall penin ke
LE_'ﬁ"quj t:.-'ll-:-_'—-.-a-“__g L_.F'&‘.-"Fi”

L Las! cauyjj

C:@J"»-ﬂ—---{* - F"-"I'ii"f""“.;r" Arg LA {
TS | FEST RPN PN |
- ol dlay ASE o

Joo 5 Ol o Ky Lalises

.».;-I'I.a_,.’.-.q.un-.l.m

G LN VS WY
ml-lhj}-‘:uﬁ". _:..h"..,..;:..n"n..aq..‘::l:-:.n

Ugaddes 23 2N

= Seo il el asliss g il L

Tas = s\ L
L3L gl jolus
2l .
Sas_5s0\ e

i |




) L ——
:Im .
2 LMl asl i bl £ e
Ll ey do 2l e 5
ealbadly il 0

Ladall iz i . . B
ot wpl
dilpd U e deain ol arlacll o aylaifl danlps I gyl iy :

J9alt Cpa = LUl

&l glasll

<0 510 Sl J) kil
S| (ameitiall J&...i v
TJ..L-JL,:.&:E,B&L'LE:»‘)L:

&r:_ﬂ Shl-lzul o WY
3 b e cloas
N HIEPS P

e Shlslaal b el Y
aaall b Gl

: Lo

NI E PTG T
dﬁi L;—rbh:ﬁé-ji .ﬂtﬁl
el

134 0455 OF anl L .Y
Fcﬂhq1qﬁﬁ.ﬁ;:j

:an-ri

aLiQillg rolsJl olaAiwl
sJﬁJ.J_JJJJ_ﬁJluﬂ%J:-‘__ri;;_,_jTJ_L!:%GP_L..J:)L-_JJ
Oyl plaser il Clla s .;J_:};.gjlt,;:i_;ﬂ;b s OB
a4l g yuﬁﬂh@jimd}huﬁi Lot S ol 93l 4
L] 6 doxl J) daadl ST 05 e ol #Jﬁ;ﬁmum
| S5 eSS ol gasdl e d pamllie g 3l ) ples
B O gnlod putsi s O et el Sl Sadedl y3laadl
il y SNl s S el i NS & 8 pall &5 I @31 gl pminad
Todradl I ey 5 Al ole glaadl e (g g Al Lol f-‘:)'é‘“ﬂ sJali g
NSV e g alouds teladallS Led S5 (g 51 4 b s tci |
il L empttile. 0 ssdlameisl 0| o Il Ll Vs o
dslual plall 5odas Technology &aadl s . € il Ll cdaadl e Jl
PR JOTEL TR NP PR B | | VORI [EX GURCH PY [ PRCH .y
S lerstdi by VAV pls (5l Y1 s L o5 188 Jall oy Lakos
o) L3l 215 ga ¢ Jod| uzal

EJM1Q1JL6.«J1J&.=¢JJSGLQJ:SUG@4:—M1L}AST @dall O ylge
rwm+M;n‘;ﬁsﬁun;ﬁ@1_mu?jhi$wﬁnc;£
oo 3 ccdisinad] g (la-hall ilgte (o ylga p LY eda 5 sladall 5 LY
ke a3l gl 5 VAV ple 5150 el odall Lgadsui il LS (UL
oo S iy all sl s ciall b Lo Wos I el ol g Bal e
pnt 5 15 Y Ll iS5 ol oSN 2 0 s ol sl S s

o)

oy Slgedlods L odaall La S5 1 Wdall o sl Olasrt s 5 ol Tt
STl s sl LS L G el I s Lty L
A PRI B PSR P




W fadll Gl B AN YD ol B ceddn] uliatl g Alas Mlalt
5 g8 Sl ilod s s i e s G g
Bl 4315 Lt g Ao Dol O dazz g .ﬁﬁ&n#ﬁi;UL&aﬂ ol
ke e N SULIIO 55 0T Olend) 5 . Eodow Lo AslS 5 gus e Llae Y
.@@QLE#;MH@?EFQQJ?Q;MLW bl sl ey 8
uumﬂuﬁi;ﬁmgﬂmwmfmurbf!jﬁg__,aﬁ_n@ﬂ

MY a5 el gl sl oo &5l 5501 5l

PP AIRIVIEERIE IO T BRI <Cij6 1500 [%)

olsJl oo Jualgll
rﬁijr@m}wELﬂaﬁyTﬁjw@b@pwl&_@ﬁu
ladall puses oy 1 o) L ity oI Lo Il Lt i o gilelinin
ol il G2 L ey Y1 ) e gllam e JlanY G5 b sute
san N KA D s (G55 85 A deladl ol b bz NI
ANVl 50,5 5 gty oy 155 12 5 slalall 2y .l 5l 2L
L oY oda 3 le shae elodall Cata$s Gl g Dol oda Lpanas
“ gl wjlas Jl o B

a3 lazd) <o Mt Y g ol am 5l e OF juu g dad s

Leadadl SULIL ol 5l (6 133, b o glall 5y Lla-Y1 pglalt pds
BLeYL colelaziny! dakast 5 ool L}:-'_...:T‘di u.i«._u - EEL’.’;J'IJ
Mgadl pendl s LS lelaa WY A _ad g dacdl ool g dasdl )
C“-—*“"'u»llLiﬁaﬁiﬁ‘]uﬁjwc:aﬁuﬂuﬁﬁwuﬁuawij
'L.;Lli \.i.L._J.I:-_g- rﬁ\ﬁ:aﬁ.ﬁﬁmﬂ‘ﬂéb
1 SO0 U S S I D PR
JSLE 5355 el lowsd coatiend
n'.l'.é.l_g.'h- C}_i::d:l'l -U.‘-'_..-S”j A h#_ﬂ] :g _——— ——
g = - B cnolaleanily
uﬂ.»de'leLajﬂ_iq.nd‘,b-LguﬁM
il pyy sl dgliar 3 50 3 UL
Ao 8 pdsenns OF Usls S35y .5,88 85 0 b
{'JJ.R.“ S5 b dreoenall dalll

AT I:__:—"n; Vol 'C_r-':;ﬁ;
33 S o 3V 0 s

(P

:.__...L.Jiiau_a_ﬁj_ql|;,§:a: "\ JSE
LG aedl oS! e rlaLal
bl gl d_EY
- e Bl S
L alade a4

AR



¢ elaina) Sl e dncd) 3l

(A o ol ) Jo Buelad o lall yana> i lis pd i
IOy g Y St il ¢ ogale 29,0050 clale Ty il 5 5
Py T RPN PV RO P PPRCVISE | U L R PUBWRIIE-N | AR LTI S
mpm_“whhs;qﬂs(.bx_“yu%mh}swuyﬁhﬁ

JSLalada oo 8 1ol

Lo 03 p glall b3 pukinz ol ¥ S
Al p g s (o i 5l 02585

Al 55 p gy 3 J sl 5

sy .,,” 1

l;_ruL:E.aL@.:.a—C..-‘Lg.‘hi :-L:.Lsﬂ f'"b""""""" e *1.:.11.1. E_Lm"*" ) Y *
¢olam M dstf e — 4 715 laudi g0 A DO DU IC, T W S L (1] V-
— .“J.-J'l G Lot Mol ae sas SIMSEL 1,_;,.;1:“.11.;,:,:.;“3».1.,,- -
) Lgmaddeal dale g Al e ol Ny

" o :-&-51‘};13_,_1_, YL 2 S5l agd . AdsLwl! 48 pal) Al dSwi
) S5 a8 g3t Al | Cojlally slotall Cpatian o
¢ |~ i o2l g - - i -
. il oo & Ol L ¥
Jered G pstell o plinias DL B s Ol ps Buae Oles yal | HLiisl aay Ol il pungs o
N . o - p— ¢ -
Jored A Azl el sl Jat Lo Sl A LAY el oAk

o slall 285 (3 SULII: asels S 2las 0,0 g O8I g caswallg O3 o

Bduae Sle glal

o Slylged! Gudad

s . deale OlHlge prwaid |y cacuanilly Aa S .
il Gl g Ul pii s oy1a .0 i
oF Al I o g el o el lalt 2 ot o301
ahjairm_:{_gﬁ'i LfL.,;-Tjﬁu,,Jnj_.j @il g mga)lat g mgilan Sas slolall Juolgy &
G U pall Gl G 051 Lol Comblcy

Lol eI e LY

sldl dds o el 735 (3 Joe Juolsd .
PRSP PRSP (PR

..

—yNd



B e gt Bl

e |

Eh. L

whiarwLien.edu.sa

oldl Joc

o ST 8 ST (g aadl 15l 0 LT Lagtong s e sl Lot
U213 e eladadl iy - okl A2l o 5T .15t e Bl iy b | iz e
P_GJT\J!I!LA.M". EJH;F-L..QA_M—"' ||;_...LL...1 il L L}S}LMH I-QMFL 1 "}:-h-:',_iﬂ:_ il

Lale Ta Ly
; ColelageaN ool dasedl chas ey S ) %
et cebaredl Ol JANOIBRE | e N o5 .

o5 legd o eladall S ASan s i g ) patdl day AUSEad ! ] N ozl
355 83 (AUS_ LI dns gl o il Blnd 3 gty 89 . Lgl>- 13 Y ] Rty
OF 4 edbadl Jow b (5 2T BT J gl J) o oS_tio e Sln .

BYy o el sdow Ol ade (5 0l jlias el dony

wWlraill

bty Talal gkl el 5
AL o Lo liay i gyl

;QM[}}J:@L&“@};W@@ QAU Lot o (oSt S

Lea LL?‘:-"""'L“AM;_;L;I.)H‘ u-mijﬂj+w1 &L«S”IUC-LL:-ZHHJ I._-ll.\l 2 “u-qu-ng

Descriptive research gl,z:z..e:v_,jl LI | [_;-._{_r‘h..j‘ *.;._:..:.il:; ‘&HJ‘“ ;i..s-.h.ﬁ : ] v tesae Tual

2 ol Gl B 5 By s 0 0 g1 L iS5 1 1 5801 d g 5ok 5 e Tuighisial fissi ]

L5 Experimental research 1 “

) L oAl Ulapagll
05— 58 A S8 s it

Sz I e adadl A ol el
Sl las i 5,4l el el
S Ladazay &Ll za doadall G5 )l o

Lol
Jadl o

el 31Dl o
_—> «Scientific methods

ﬁj'@nqj@f@1jh?—“gijl)b

o 5] e Al | m i e
i P S O A | =l e
asLal Ll @

S| Gralall lda ez 5 A ISt
PSS P S 5
“:'“":jl'hq.—"};'?w]

i



vungll Ciayl

o AN e LYl Ladall UKL Lam o Kes
el e W dazay gl ¢ pes Jl Eedl D=
o gl ol pasn SO SN 5 o35 Of ey 1503
5 a5 ool o ) Lgd s I leliamza¥I
oy pdeas VAL ole s O g llay ol Cohall o
e bole Jaz 2y gl o il Gl plass ), 4
I ol sl

Ol il oAl el A Cood) (BAB i
s OIS Ui e Ll Y1 3t 5 gl gl ol canldass
r-l_:_-:a%:“ '._&_.-..ﬂj ._."-i-"‘"ﬂ. qm1 % =

26,31 sl LS Sl el s e IS sheme 1 05 S LIS Lagiou b g deo]
| E "'LEJ Jae S| B as ‘-"'-:!'vm_g-:—'-ﬂﬂf J,:SME:LJ (E.coli) L:_,J_,E.H

h;-ﬁﬁulll f.."L- 'I:“}.I'H -

08 Ny ST el a3 313,80
- G
LS ke g 3 gt | did sl ASLal ) £ Nl paamy Ao Lisee Al Lol L 5 5lge
i e Ex S J gk (ye Ly St
TI'S 00+ \,1V0, 1A da ,S11 A5 el ) LI gl W r-bu_“j
T FS:T \;:A;,w- 55930 ALyt 2315 0 8 ) Sl 2y Ky olai ol
. als W31 e
Tﬁs VaA g Al b hw@ﬁé@lmrjﬁﬁﬂé}ﬂirﬁﬂ
pR Ve[ RO TS = iSeadl Do s b OISl s sl b oMb
o . Laat - i
o L e L\ ke I ikl T 1 g8 575 ¢ gl s ol
eloas Lolal gl pbeaedl Sz '«?_,.-;-Ttij: CIRUN VY L_’..:S'T ez le 0555 J.':ST
elaizu¥l JoSG Of L3 a ghall 255 3 Elad 5
1305 Shas 5 Jgdondl 5 IV SULI eels fo o a :
Vg B3 55 b S5 5 S e AUSEL | s

S PRPE-- 301 SO W [ RO VR PP V5 JORERE -y BT NI PRUEY FPY
Cems S o O] ka5l had g5 Ol a3 OISl sua Ghas ULy e 350e

L JS dmlas s 405 sl Ayl @SlLaodl
\_ /

:va



oyt e Ve 5 gl )+ JSESN
o5 Sl g 555U
1A S pladdl 2 ]
Aa OF 5 st 5 it
P lede L) s B

o 48U pslamadl uds et (S (S Lai [

Cleni A ol glasell Lo g S el ol G5 (A5 il anal asog

slomy) e ol panas ey (iS5 Sl 5 SULy o 25
O goanas Lodze sladall Lgd Ko 0 A WY1 Ll oda S5 o6 Dl
a1 s OF 13 ol 10 5ue ok a1 Lo 5

WS IAR AWV T NP R SN AW < iy 15 Lo [
Sebandl o all (Ko SUl s g5l 5 atmy g O g Sl (25 A
uw1aiéﬁéﬁuy1nhrmu.¢w1yrﬂﬁ-o5bijaiﬁjﬂh
;.JkS—‘ﬁ*Jsl.i.!'r_;iLQS—@LtﬂJéE;_j.::-JMJ!LJ,L:ﬂM!LMmJM

.J.i'..ﬂ_,iﬂ‘ hesza

I Jay celuaz Nl el 2] b dins ok e Lalall o5 bdie dus gud gall
Jesos ol gal s 3 b ey L sl (g3l A eluain WY ¢l 5o0
LS ol a5 T 8 5 ooy O (S 8203 ) sl I UL e
&;J;,.augﬁ,ﬁk,.:_au}u&C@guwuwaﬁjwuw1E,a

A5l ghe Be plasal Slde 8335 s Lo Jass

3 4801 el g elgeily oL

.

sleall 3las i ALidlonall
i3 grd| &y pall L Sdaall G o
ks (V8 /p) 35 (Shop g oo -
BT et O Ba Ev e JA[YE
N agadl g celall jolan isdas Gl
lolazstly e i Bilall ) 4
Y WP PR A N
) o LSt 5 sy oloall (s
) EY4 jaf\f@_}l;_]r.];jjﬂwbu
Sl ey ol s ol o3l Al
o 3 gpa dl sl e DLl
A colald b J it Y
e ¥, 8 55 Y Lz
o glas o Gl aball e CaSs
Lo g oo J 93 ol s O il Glas
3 yally il e L tzilouedl of oLl
Bl 3 Sy 2L cdakll
" e el g A sl

YA



@Aloillig algollg 6 a2 )I

Jelo s eLaiea V1 0ies 3 dadsenoall 31 sall 53 54 Y1 s
Sk of ekl A2l Jod dagadl 501 e L)
e ) sl

—y elai NI das blie 33gaY1g Mg all jLis!
i) 3,80 2edl 31 gadl T Sl O Gl Je UL
33 Ol jpadl Lgro g sl 5 g Wl pisea 501 | iy

e eudddl o Al s VY S

325 g s
WUl & el o

Ve Wy —as RSB Jas)

e S TR G g
aslazl g

doadall 32 le.il r|-|.=i|:.-.u1

Al s B ohe Bulaedl Lalaill Eslys o J) gyl

g abeedly ¢l gl 13 3l sl o ziSSl
UL o, e ool ol g dewladl YV el
pLill s (655 sl iy o 5 e ULl o |
3 godl s 5 5gmr V1 o) 3l g3 OF A dadl Sileliaiz WL
JoS5 OF Sy 31 4 el a2l 0 4S5 OF 5T 3o 3 placl
y}lﬁhrimbcﬁdbuuﬁﬁjﬂpmd
J1L_,Jjunrsunmu;ﬂ@jcﬂnﬁjn@1£;1y

JJL.,wLu.Lm HJg_..thms ool UL 5 i e el o3
el Aaaly 55l sl e gl dadlaedl ALl p g JI IV g0 g 2

sl ke 3led slae] wlelainV| jan doas Cllan 05 z3leld ! pliadiw
(8 308 48 oy 31 cdukd o Jay oo ¢S] Jroy Model g gl 5 . Lol sl
5 s 53 geas Lgzbam Shs innsy Vo 3 is o 0l 5,8 el oy 3
5 a5 plad) oMol g 0,45 ANVl LA siiae =30l 0,455
ot L3 i § 3 oI yine oSl ey o 1S ) 2SN ALe o ol
2L Bl ol pise 5 1 pSTL LoD el pslandl pi 5 e
p A AT LS pgadl a8 3 o s alodlplas ul Ladeds o Say I
A5 ULl o e B pdie S mlad &5 SUY 5 bl J sl 5 4L
J ol Ll 55 a3 04235 58 ) ghane 3ladslie] e ol ol sl
35 51 iy el L SIS Slanedl o dptald s Y1396 2305 e
LYl Ul 3l aranl bl ol it 5 LS ¢ B OIS 5l 15es
Sl IV e cJledly w3l 3l oda 355 g 3las ey Sladly
SO JECHRER PERVIPPE JR g9 PSS SRR JC R EIE PCON

el 8




v @l Ofdoe of (ST) Alalt i Y (Joukn)!

&gl Jat B gl oaluaht

YCEERVA) R ole PENIVY Jalal
GRS R o Iesisa |
o | a Ferg

b s Shaghs ) |

i I Jo PeATPR JILud | g

do e o |

PSR @la al pla ) a.'l:.s.nl

i o A=) |
(adh s Pl s
Ole)=EanS e O Ol )

Goldas oIl el o el paad elalall p iy Apadalt Sl
JInternational System of Units (SI) old> (U __oJlall rU&:.H sy el

g2 SN doddl ) i1 s s 55 & ol 515 0 J

am VY Sl e gy p gl i3 Lgastse il Sl g Jams
L Sl )l el e Ll Lgalasnal Sy ol 55Y

o bl 5l sl ,rJ:lu‘Lﬂ;i.;Ld:ﬂLa_nJ.iﬁLﬁqﬂicJuJ\ﬂJ&_ﬂ VY JSa
o) 81 mdt alide sy Loy RSO o) Ol el ptiiy 5 ¢ oLl

Peg, a®09 = -
-n.‘-_.+-au¢¢ .ﬂ;b:-."ﬂ::—_;..‘a
e , _ . s B0

pul —all aoylyg




(st dalisne tl_,_*‘i yd A yLie
WA (B Y]

Z RN

X J_g-l::-j'll_,é'l.d

% |,5...,,f
L‘!.{"”.dg_uf }..:IJ‘

dj_;i:.j';,u‘;,_.r_..axr_ﬁa
Carqur:ﬂngtjjiwmm
¥ s bl el s dalid S
celedl ae das

S el s sl 3 kel LaS)
aks s

o bl ol i Bl ol

E a5 B ) dadad a2
;PL:J1 u..dL..d:.ﬁh LQJ'D E_}.‘JG

s o Lt ¥ SGLI

i;')\:cD.JJlT;,_n-;ﬂJL.;J!JjS :

.u;.rﬁf

A

Skl

UL L‘;ujithsg_imd.a
Toladl cpo & sloze laS

M1¢1Jju&fnb1ﬁ.u1
O o 0 08 (o =51 5l
L:;,Ui_,_a:f__,..ﬂ lda O s
lr] e s o35 o
ol il dnadadl 551 Ll L:;T
el S osl o & lald
¢ olana¥l Lo lg,us

:nrr.\f

)

el s Sl Ne s Je ULl d sl Suaelus 1Y J siadl

(A9 /W) O pdad) Wi polaliel Lo waddulll Bl ygl 548

z st o gt Tpaidl

bl
rﬁﬂuewajﬂrﬁﬁwmﬁugauyu@#ﬁjﬁ
ol il alae g UL as)

3Lb e 1ho J bhsdl clai WY o2y Sl Jods pieal
Jju.g-_;s!).iajlnj_mwj.WEJHQLE}MHJESL:JHLE@_J
o oy 5. 43 pane (8 om O 28 J g IS5 Y Jgutondl 3 LS UL
jT;J‘#JLMHE;uﬁdgﬂnqﬂijam‘iuwiﬁwgidj@n
etV sl e a1 Caall (g o 3]t & jlaal ol ol jaslasdl
SN g JLeS] ke g Lo danid Cis IS altay Lo J Y15 ol 5 ons
bVl oy B 5 o slhaina V) il o) o phae Sl 1 g
sl 9 umkﬁpﬁlymﬁUuJ;ﬂ!ubuwﬁbt_ﬁ 5 0l

Leke J gaandl e SLUL ab Joend (01 OIS ¢ g i3 Lo

13k 3,23 OF OV e slai o N1 Iis e sleiVl day S Joddnd
Sl s e all e dnrl o oty U3 30 paad 5 Sy o
o OV b 1 Zadata SBULy 0,55 015 el I
u!Jﬁﬁdgaughﬁﬁﬂ@#1wiw@qﬁ1ﬁqw!}
- S (Gl p g J SUL s i

Bl Yl Sisley LS O Y S 5 glay
Loy B ol

il -Hf'

Goldl o g I e s O (Kay VP JSEN
Lehlons s LUl o o e




Uil yallaiwl
Shae V1 31T el oMl Tl 2Bl o a5 O
Sl 3o o8 Dl Y1 e UL ol el Jo 451 ALY
Lo s a8 55y LBy 33155 o 13] §ilad 5 BB, caes Jo
b b Lo Jloes b @ ki o 13] sl Ly OF S5 5 oLy,
g5 ol Ntad . 5T e i L ety
Slsladl BT BL2SY &me by 1o o (6 g Slian (46 Lo
o Jleladal o md S5 Y Lglsdgd S5 i,
Y g 13 Lgd O pukamy 350 IS 3 Bt s lnal
Jj@,;i:i_ﬁ-ahmau;hggu,ummgfw o)
slainaVl oo Lol d per bl slain VB L dor J snia L 055

g 5 u«” A,y 02y gl r v

._Jlf._nu_auhd.al:

{.;E.p.q.lj J:’-JHCLMA.IRMJFJW 'L_a.ﬁ.._..a\)rH..L.r e Lalall Lol g
Lo O 528 5 Y eladall ﬂ Euﬁﬁﬁhﬂijubu1&.&4 elai Y|
w'L:-—C:'L..a.» TGMJJUHEjJHﬁJI La.l.i:-cnd_ﬂo.ﬂﬁu L..l.:w_'lll'l.l_h
L}.:ﬂln.ih_-,.'3_5.1L_].;.:’j_f,.ﬁ'ﬁMjLﬂJL&JH&:L&L@ulr&HdH@JiMLﬁj
et ez WLy LY asds e b e sladl ol 2] kS J 4
A asle slodall pydy g adidis SbwY Slas 5 e on )5 Jozis 43

.M\?.QJEL:_‘:SWP.E.M

G \ea VA e SO Ny N oot 5 . (T A
;%J&Mbjﬂﬁﬁb%yh}:}kjﬂﬁ\iﬂCtlwr}wuit_w]}.hsui&;
aimslewzJ:\.ut_,ﬁL.u_;nﬁ;m_xsu;w1y1ﬁLﬂs Sliw
t‘,ﬂitgﬁrﬁj?%c#hﬂjit?ﬁg1.JLG}hFLDﬂ'fL."'L‘HJ_I"d}”
sl s Asldl o s Il gl 8,815 05 2V Ol pameadl 85L0 L Shalns
ﬂj_aik;,;_,:'—zh”-...é')'l..h.!'l{_g.ﬂ ni&dlmLLaLg.Uﬁjjg.v..l_; s.‘_"..UULnC:..&JJr‘:J'I
u...:b'l...ﬂr_i:_.v;.ﬁl.g_&dul.a-ﬁ" uia___.u_lsll::—'l.ﬁ_wl_g'lu_hl.mﬁdj:-
AN e s e 5 SN o e S 0 s ISt Lgllons

N0 SN LS cdy el Ldo ol gl 3 Kga 12 5

A il

3 3



WUl aadilg aongll tayl

Vo JSAT

;‘:{1—‘*'“":"!"'#1@ o t'j,u . "'"'I-’_'?"j‘g'"& Mh.sMiJJ-uU.E:-&Jﬁ:L_LJ
8 ghil g Coul E3P 5 P ol &qurhfﬂlhﬂuiﬁﬂh_aﬂ&&mﬂ
Sl o8 diag s 4V S L il g o) S o3 ol st 2 e
l.ajhﬂu l_rﬂ-ﬂjﬂ ng1lﬁ;mﬁﬁb1$1¢;uhul§$muﬁ

‘“&-

b
E_,,.--.r-ﬁ—-n.-— .- v e e e = —
e - = - - =& i ¥

Yl e el do]lusln e

g el sl dadl ey L Ay a ot Jl g ALY Lan e Al Y co b S e

.;mi.‘.:#_,g.En _J¢1J&MJJJ§WMHELJHHQ13G

p,..ﬂL.-. 1Hr-ﬁ-‘ PeS] h‘ﬁﬁ*—_"_}l—’:ﬁ“
UL Lo g 31354015 O guld




e dels g el o dazs 1 & ol e plall b el Jas oy 2l
WJL&;M&G Y o Dl M e il Al _.Tlh]_;.LL;._‘;j1

:gmaaqup;amglﬁ_ﬁﬁdlwnwwj

O3S (gl G s,Le Hﬁllypﬂlllesis io 8l Ay eS

oS (gl g 50l o phnally 3Ll 86 madl iz o5 O e s 3

-E‘ﬂi_ﬂ;@

.-"':;":JE"]'T:'- Ej“}*mLGjlﬂ.i‘:.?mjlu_J_}L?LﬂH‘_fjﬂJﬁ :"":'+:q'1llc:q\_}'¢lLﬂ‘ﬂ|i'l’:':’, ;_'” :J.”Tl“
MENJTLWW|:Jiﬁ\.m_gﬁjﬂﬁ.b-\j{rf;njh&g@
Independent J&iwedl jisedl & 2l M 255 6l aazedl a3 s

S sl shaell 4eS 5a oLal dmnd gl & 2l b sl azadl s variable

« Dependent variable G'I:;H orad| Ll e | &) «dla) - Ml as 4 4
NVUSE g 52 S Sl e sas canld o3 G Jolodl 55

140-be T ot ol )5 S ST 4 80 2y 2y gl 3ol Y i)
Sl a5 Of 090 1l s A ol pminedl iy s gl Lol ¢ 5
ol cidleten sy Sl g S 4 aall (6 20 SNl Sy S_e3 .Constants
=J.=nC;.a-:-écﬁﬂ):aﬂQNJL.&;J\;MLALMQL:&JT;&L&@_;QHFE

Sl o 8 5 558

o QR [ PR PR
05 B g a3l
teadl izl L Sl
,___.;ﬁ;-l.l'n alasll E-__,.._,,:
il E‘.:..« P\ CL S L‘n
'Y }:""""I'I'" L - | ‘;"u_

e Bl s
yalain

R FAL

e L &l s ol gadl i & 2l sl L gy () Ok OL p Olalidas iy 2l By (§ Y
il gl gl alall Gl caa Ly LSl e 1 (0 5 (D) i all
eyl Ll b U] (5 g sliae



et 3 lalns oxly VY JSAN
e e ASTE 2l

';:'uf Ly }S"hm

T pd S W b oo Sy 25 055 ) Alaglial) Adall 3
ole gazmall 3L s Jolsd Lze o Control idalall il i Ll
Sl S5 ety Lol 0,8 S Jmadl jeitadl SN 6 a5 Y 5 ey
A Sl sladld o b dlLall 2l Jaieadl el Y e s I
S a3 S e 555 6§ s Slaa ol el Cadd I NS d e

g gl Slolaadl e 3lae T Ll Gl Y Leue

Fadalal Tl L

r s o 28 s 15 OF 48 805 el peil) et 5 L5 3 2538 )
7= 2 oS ladiesd o 331l ol e s Silast e 531 5 lalaad Sl
Al e gl Alasdl Sl G e s 22 Jlall eda ST LS VY J2dl
3yl b 35 ey 2l L3N o3I cym g el g Y1 ol s A
) b LS Ladeis oo aST & el G Tis Loie 5 . eSS 5 ol 00V 1 5

o5 elad 1) el i amie b el cslglast a1 i f e S

UL J gl oS5 5 clslam e 035 OF ey S b 0 T3 0T s
Lﬁdiééymtmﬁ&m:-wb‘whoﬂﬁj)ﬂJJEMLAEJ_M

mm%—wﬁﬁ#hﬁﬁdﬂiw\eﬂ@uaﬁy Y glomall ade
J&g-ﬁjﬁﬂfalﬁbf‘:@ﬁ:diﬂﬁﬁbmrﬂﬁiﬂuﬁh

o s 3 o5 OF Kl 8 o s clnds b ot ST slonadl 5L s)
éﬁdﬂi@jvluidlwhﬁfi sal_e L.Z.-.f-‘.:-.di L‘rlr.;}ld.nﬁ 3._':--_::.-r_~,::r



A Y slovall s O 5d Kl sl s o5 b G g Iy
LSl 8 gl pa (g gl sLiaadl OF 45 45 05 &l b L5 )
ol 38 45w Lt il glaiedl Bidintn &Y glonadl 346 200 0 25T LSS
o e L el 385 Al oV sl sde dasay 5 Ao 5 885,51

B edl JLSY 2 U131 sl O]

s OF ke 2alS bl e Juami sy mecll JaSE 0l ey Slanils Sl
1565 Y ol e 3 v Sl SULy LS 13] 3000 OF a5 Sl 5 c2lasles
o glns Jo Lgra Joami s &2l o s o5 Lo 3l s b pets o]
A ¢ g 2 A oy Cly 20 (g 20 g cdaar o ) s b oo Loy 5 Ao
S35 slakall O I aa Ll wls shaall e Ay 3o il 5 M3 e Sl
01 093 wgilond i el etd 0550 LB VA Sl s Las s il
.:ﬂ_;ia“ﬂ_gbbdhmms:@hf}@
.wrym*}ﬂmjjm@yuﬁumﬁu&u@m
_s.é_g.dl‘:;-._];,.;;-uﬂmadﬁbbjwa%#ljﬁicu;gfdbllaﬂﬁhwj
e e Sls s Sl (6 g2

At o ol gl g cdiadall 31Tl daal o a Hds b el 43
¢._=.‘,+.1L“_;;=:.T_g;W}Iiwhﬂmﬂﬂ}fﬁﬁwﬁﬁmﬁjﬁ
|

-

Oladll Sl Joms Loy VA JS20Y
g ol gt g1 12l

Ao dls 3l

L



Lele 2]

it (Al 5 geadll e .

Lgadios N (Ll YD) OWII ol ladk| 80
T iyt B

By gl e A ALl wud a3 sds
" '?Ew}’i
28 e i Bdde A d b o

o fallly e ezl s Slel G g U3 e

g I ng_;lf._p.ugihi ABL psanl |

G5 pay b s 3 &zl elS] § Lgtdon
] e 5 FALEL oy £ O

s

o

Ade JS (3145800 (bl sie e 5

B0 .n (%NV.5 %) ¢ %0 . %0 ]

g

LF-L_S:...s-u JJﬁ%ﬁMH MIP‘M* Y
+JJA.51L}%_3L——w:ﬂ‘_;LL;4Hdi;-H-; Yoo
e VU Gy ey LY LI UL pse )

:"I""Ii’:'

SMSERY Y
e WSdie Yot o Oiglas dualall @Sipdatl @
£l caay Lodic Gawsll Cond! pddds o
sol=al
zalailg 31 gLl g 3 jga ¥
elall 2 dage &lgal pileid|
35¥ (SI) Ol gt Aladi Aot adsnion,
Ssbawlaat
(elahy Jovwd g SLLT! aead
L o Mt
AHOLLII 2 SlEMe ol doladi e slalal i Gomy &
Y ae mgailin (gl g @3 lgd gaes
(! Cond! miasal
Al i dy it las
A IS alS Jelge Ol padll .
JATudl pal LAY ol ¥ Alaslatl Sliall .
1 Ol a1 5 el LgamSLis (yplas <3
B! Tt 33N S pal
to Lo Jualsil @l il paliins o ey
Ol elale




-___,-l.!-JJ'||_,,...-J—'-|'1_|n._|-|;

Ea

[E]=tP

= goiollg iiiilg Lol

Arogul 6l Lo rol=Jl

,,a;:z::*ij.aﬁﬁﬂ&gﬁﬁgm@ﬁm}#rwayﬁmgf%
Dl jhe L 5l ¢ ods (5 gimen 361 3 ol ¢ pede BLES plal] e o dall s jlas
Aogey idide 5Tl Jleldas y cdime ol gt gl 5l
duol=lJl loUiri syl |

35 3] e ) il e gt il b ealy ol e e
LS iladl bl b S5 ol J] ) eaub il oL
s;;LaﬂuJa:LLJmL:}LuutL}z;w;qb&wtcﬁgm. M‘_}s’_...l!
P {0 U PRI | SPP0 [P BT S FORIE (B LI ) P
i ald ey (sl (blueray) ol 3 ix Y1 o 3 5 (DVD) sl
s Aaldl O LaS sl ghaall e Jola oS oy 55
.(remote cﬂntml).l.-._.wp_{m_ﬂ Sl plsauls i 7SINI 5 Y e

A oSy O

S yaomall gl I3 1pnp Sy o il Rt Jors QI i
Aol g2 pladall ) ool s eIl J pammodl ol I LS5
tHij LJ.G_.NTI rr'L....” JMiMQﬂIWJJWlQUJHU f.h_é._tj_g_)sz.:oﬂ

gl it cno

wWirall

]y Wall e IS ST 2dou m
2l

Lpdod| L) vl CiS o m
Lolall BL 2asYI L 2sl 3
>

dLoalll

oy bl @yl Jlas V! it S

b2V Lo 85l g ¢ ool 521

= 3 Sl hall 3,125 ilall

Al el

Olapaoll dcalyo D

SUrS e Yl
UL e a0 Sy
Agdtlae s el Al

oyl ulypagll
»_".:L,:_,.L:.LI i_j L

N |- RCPRAP R W 13-4 {
Lloss Pl Jore 22 5
'?‘E'}LJ
VAR P SN
Thgaddead 3% palls

YA



lehos b dazad A5 L) bl gl dpdons 3 545 Y0 JSU) il cLad
t_§-"-51é;“—ll'-’:’—-":_?L:}—*“JJGFMJEEE:?LMWJMH‘H
J-_Jl EL&Q—HJ d.ﬁl::._ﬂ_g s ady

3¢ el Colodl 3 LD gaast g oo sl Sl b sudandl lBL_teSY 353
1ﬁ;aiyﬂu;y,ﬁn-f\Js.utegfgs-aqmnw1mm
Sta SV (il 5 2l el s phas I yo ol doena
el (L elalll e b Sle o a2 S5 cllanl e s 0 8
RUTINANI KGR SV [E SYPS WV 71| P PRS00 S| PN
gEY LSl e bl fakin Gl s il e Blasd &Yl dales

Sldaadl iy fearwd Y SIS .
Jhael 3 LS5 )04l )
oL (S Sl 8 ol o iV L cRags & 5]

- og_LoJl §gradinnad N 23 Rl LIS s
augualll gslgoll puc 9

e Lale LS

s S w1l L )
SN e i3 4 5]
= bl ne o 2o
Bt I o 5 o
Bl 5,85 ol dale

V-0Al)i elij] Auol=ll AdpoJl
et 5 ¢ S b agddl 51 Jal) Bt o syl el 26 a1 )
<UL J) Ll g{jjw1 78 [ CONU {5 OOROPRN V=3 PS5 O YU W1
;E.QJ?QU:T;;J{.BJ:-q”jwMHE{-LEﬂ!-imqﬁ._rji;.atlfj
lys g ST Jonolis e G b g e eladall (S0 5l pgmall Ly
e el alalls ko syl s glaall o 26 45y Lol LS slinal
SN 58 e pls e ptsvi oy Il e S i g sl Y

eSS Blle o o) dolds
Joos o Josls e ol 3 5
.L,E_..‘:..»L_]...‘.n_h_n...a.l!u_nd.u
@:EGT&EVJL-H |da allas

35 ST agas OS] glay g ol celodall
o 8l e B 5l ol 5 (6 2y i e Lol Bt jaiis ]

sars o 58 as Jo 3O b Slay XY JS LS (s
Aagall SLLESYI

LE.lJLE.qj1 HQJ.:-{;LJ.H 382 LS
.rJLA.]lI :J_jn.": J.:l-::[l_g

SumJl Bl Elleaele Y)Y IS
iy gzl e ul
TN VORI 1 SRV 5
3303 i) B2V ) g oy
P —paall
el JJH dadl 331 i
e ) Sl i, e

gl ] \




5 3 ped il &l A1 Y Y s

ATERSTON

Bl Sk s Jusd e a3 A
el 58 Gl & 0 il 3L

i 4

?GWJJT{_QHi:NJJLAL}:}h.Jl t«ﬂ_,_rhjiﬂ.:_,__ﬂu_ﬁjﬁﬂﬁjﬁ_,_gﬂ
SR s § bl da S 5

Garkoll o gl b d o eLbl 431 o g 5 pdle cp dlldes (g3 gl S 1 B
.;_Hg.h_f.n.-..“u:j':dh.fud.i_gd..?Uqul(_]...&Lﬁ.:llﬁ.}LwéJ}l_._j\ihﬁaﬂ_ﬂj_g_garJLm“kjiﬂfL:_uJ”
538 g e Iall (6 s o Ll o Tty Lale Lar 1o 203 gty a1 8Sal o]
ey gl Il s L Gy Lol ooy Lon sl 1 LS s Y1 e fran
;ﬂyaagujctqﬁgar.g__..{.:bﬂamt}dss.g#{maﬁga;;,t.-f;up_miyj.ﬁi
Geadhe) o) A 8 J 33 e SVl L 5 D03 pand! gyl ALl e Dl (YY) Lo 5LY)
sde e fuam LS JLabVlisd o (g ol ol ol e oS dn AT LS 2
_H}JU*M‘FMJJMLQJ .wbﬁﬁbjﬂwlﬁmjaiﬁﬂaﬁhﬁqnjﬁlﬁ-
8 A5 Y Sloasll aaed ) LYY den gy J oY) a1 3 5lneadl do ol e
ki.,;a:ll_,r_,.L..U*;‘;..Jl.u.,p..iﬂ..J1I;.lJ.usI.,aL,_Jlr:I_,ﬂJEqE&ﬁ.:gl:s:ﬁ_,.LmJL

I dagall ;JLA-,.LR.QJI;,,.:J,;QHV.L.JI Ao Auelall Olaglaell aldd
Ly b sl ol cdyim el 93 3l Y ol gl ) 3 3L 503 b uldl g lim,
oS5 L 2 O el et s Y el (g e ol S Y B
umfﬁ::“:'&ﬂfdwwﬁf‘i**Jrhtjbb—ﬁ&::_urh.x?auwl :
lodie % pidd Lo 3l 5l Sudaddl le pland] ) 8 5 R OT S 5. ) oYl ads -



JMHHFL“J"'Jl

o S
(Y Al JsLadl

3 ¢ ol

oblasY) Ll Je co SV S iy el Lany 15 e Les a0
o IV W pad e bt b pranah ci g oIl ] ko]
.1..'.-..;_,:.|'>’1Mw%d@!&?!ahﬁhh@;ﬁ:w&@!

J1 Qi oll HJl 6 A

| haaed gy pobnedt sl o3 o 58 L O Sy el i
ISR (PO PR A [V TR | PO PN PN PO A PO [N
mn-f@@ﬁ&_m&;_w‘}s_wgﬁﬁs{ﬂum@j_s_qm1
adadl ol sl S AA gl Lo L ll;”.:-—lermﬂj.ﬁj*ﬂ‘w‘dﬁ_ﬁhwﬂ*ﬂhwlkﬁ@‘ﬁjﬁ
JRC{ PP DN B 0021 P PSR K | PSRV PP | PR A [ P05 WA
s ) sl i sl ) Information technology eoles slaedl 4255

wole glaol] C""fu &L..H

Lz pd G L 5l Al Sllgu] Aol s

dagdd &y a5 O 5 o el gt gL i
Sole Voo Lo pee

J.uc.W'lﬁL‘;be Aeald Lacl .

P e e vl

L daze 58T Sl |oag G55 LAUE i .

Lzl ods 3k 3 el ) lilazsYl
Y LasY dadasl das 13U by MBL psa
CALI el 8 el dald dago L0k

e 0335wl glall jolias s Y e
¥1ﬁ1ﬂH%ﬂl?§L‘lLﬂJHJﬁJfHL&>
02 3l glan el , Uiz Szl

L

Auagult 5Lind) 2 ulal

B Olodd ) daoast! SLALEZSW a5 ¢
uald g Ay 38T Uil J--"--'

et e ulidl (e ST ASES) aldS aele
Ao 381 Bl

oS! 0 FLO1 delall E.i‘,..ﬂi

slalall 5 058 Sosisd | HLBLASS W1y Cila glal) uds

Iladl I
9 g (G pdn ui e OIBLAISYI s ¥
(Auas dria) B i gl aslan gl § e
wosle glall JLES0 ey e GO 00V 2SS ae b
g2 350 Las 3N i (ST
.Hmwlaﬂqﬂgguﬂlwﬁmyl?m
Sile glat | HLET A g 1 Sibe glal | Acias Sial
cellatl (pe puly Bt Lo




€113 doa3jo CLipiill afui (jg4i (o io

— olraJl &5lq o Jlgw o
iyl Bl gladdl e Jaass O adazs
(2 51 A Aanl gy W) 3 OIS (6 1
N5 ¢l e gadl 5 b e 1
LS eediiaedl e YN A2 o0 5 o
o Yan N G Rl (e s oV 3S > 0os
OIEP D [ EECH R PO IR
8l e Jamd SULII Gl 05 5 Tiine

T 5! (o Lilies 3 51 I o 5

O dizes o s mY1 S3lbuls daile s cif pls 5 o dam .
Caned 2l 3 2 BV 0 gty pgrarr Ll

R RN O  EPA RO CHE: (R PR X S
lgan o I A izl o oz 5 o

b aior A1 DBV Ly S V1A & s 85005 Y

NG HH
aﬁ'ﬂ':u o L
“4.:-_1_ .I,.q,_.c-ﬂ
"p‘“'.'-ra _'I‘-ﬁ-r:;

P

whrall
of el pIBIS e LS =
oA ekble of S36al

st

ﬂ"'_j’"’;_.r ..'5'

oSSy B

Y

055 A oLy adsd
Bl 5 e Y1 36
ALl bl calez 3
Lo 55 2ol B, e ;

obbwl jano

- g_LdJi
awigpdlll Eﬁ[@u“,l-uwn

A3 W e e ) o
https:/fien.edu.sa

Lilin ol 3 g 2 a3l g0 sl

LS e Sloslas o faand

(2 N A e el

e S el Ilasil sl

A3 ar LI oL o5

&Y




-Giotoll- gl plasiawl=

PEVESEET
Ladas Tas OF 18 kst Lo 5315 16 Slads OF e uST 20

] e Bl A1 Ja g I U el cimieall Sl 55 b Jardls coliof cpomedl a1 ) g5l -
bLasdl 1

) clabst LS Seliaiad JosT ¥

ol B b Lemar SBULy Jomww -

ig._.L:-:Jm_ﬂ;Jl:.aUL:Jlgiﬂ#'}bjﬂJh‘L .0

ULl Julai @)

bl 55 3l <o SV e SULI L] OF ooty (gl 3 1 p glall 85 Jamaw <)

UL b Jaxs A Gbladlsio 5 cdShaddl e (6 2 Y1 GhLdl 3 Slide ) il g Lol o Gyl . ¥
-3

Guhillg eliiiw Vi @)
Clualaie b ooy ST s mYIASE 0085 2o D) il s Ll e (1B -

ftlins M el 3 B3| s 15 1 ol )l Lo il Y
PNl ionall 33018 el (o iliiue 3y b el ada i O SSUL fTs i aBgd LY

78 88 il SUL s i) s o LEIL (3
sl il ds| plasenly 45 5. Sl 221
eﬁugggij.gwa@;ﬂymu@
S UL E% 5 o3 o =Y MR el

e e R T =

JUil b g 38 tikay 2l e Ltnes
R | U

B 1



ool il Jom duadloll L LSH gmais Aumbl gb AalaSTH
Awadlgll LS plo il oy ey Aduie eulaay o SLaly
by Calgall Lgt i 3 pcus I Lgiag 151001 ol
Ledule CaBlga Lguo 3y S 5l iy Ledle Auagan
wleg wgall S A alnWl (oWl sally . pal jase &
oy PP (| ULV L | PO P b | D4 {7
Laie e @€t o Wli€es o <y o dall

Slagleall

gaid! Jo> dlwl

333 Jl Sle ghaedl does oo uSTI LSy LS . Y
?Eju,q.lui_fa

L_STJc,aJ:qﬂmwu__;;;JL,_ﬂawm Y
Ciedl Loll e 8 ol Laal J 4o LSS

fud o (§ g domies S| AL g pptalt .Y
U] AlBal o sl S SLYT o J o Ll

;-'JL"ST,&—'* e Lol bﬁ@
Lo ) sl 5l L 5LaSTl 5l 50 58 e Slasdl
el ol M ills (8 meal ooy olall

i Sy 5 . 5,2V Aol Dl slieall pluseznY ]
claal g dilsbes jalas D &Il s 1)l
f.i...::-l.‘..a.ﬂ_g ;‘r:»...a.ﬂ \.i_f-‘.a.ﬂ aL;.a 5.:-1.1|Ln.n LZJLE:.‘.:--.AJ
P71y PR EC TN | I JFON | |l 1 7P L4 W

i sV 3 s Crmy GBS sl (S

e il sl ¥l Alnilms 8 5 2ioW 5 iy o
2 obaall prami il s 58T 00 09O paall B dsia
ot Ay olime M (e Lajle pomiy o A slatell
olaa¥l olisg coile gy jall gy @lales (pe 551 31 ol sall
2y il 8l e A3l Antleadl olyally
el oY tanally sl all a5 pu @ e
OLESI 5y Iy dansiy 5 e olun (ye 51 Lgalie
Js> gaiiy Al Lead] Jgopl) namy 0] 1 La |
colaylall ilgiag sl pmiall SBLAN Cpo gl 3 4ol
OSLel sl A o 3 00 3 ueals il ol puly
B W15, S Jladi 0y 0 3 3Y1 55 2 Lgall g ulall o 2
O e prazmill 108 Sanzmyg . Sallis  Lgasia 1 5 5 Lga
axlasg Ogdpdly So¥l s pglallois sy iale JS 8
3 puzedl (gt LS Lo kg 6o Lol g« a gl g s Lol
i385 ) 3 ! (o pag LVl pa B3uale plsil e
R0 NVDPE SN [P SO V- E | PO P VA (VP S v
& agad| Ao Laad! SLY ] et By Jodo A
antar




d il LS ol daslpo

HIE PR PURT PRSI RN S b o g
o e a5 M oY) i ) s
Aals Lo 1 Lgd halasead Ly ol et
Ll s s a1y fele i A 3LAYL
SN ol gl ot

coigllg dnidillg olc)l (YT

adadl SLLESYT (o555 00 b (S il e s i ol

Bdude leatae g dbde LD 1.911

a_iJan;,_ad.;j!J_ﬁjUE:q-ifr_’aﬂJ_ﬂlﬁ
_}LS:-.“EHMJ #HH‘MWJﬁ‘ﬂiJF
bodadl LSS 5 o dul ]l O ylaadl

ig.b-.-.ar..\.i:-_gi La ) ga

B,V uba Y1y jlas Yl Cilzieo o bl o sley
O paieall el il asloy oS (o dall DB
ol ile el 25 B0l SN ol g pandss
BRI oS

N d

i

ot i D

SISzl oo dalie il slast 3 bl
e B bbs Llas ol gl el e L Y1

LJ..-!L:HJ ;_*..11}.‘:1 e Lol f"‘"':":""'ﬂ

Lgadinrnd colmezia y il 4ol dslinal bl Gk Lzl

g B 8157 i el o parlanclilS el

%

oo in D

Ljp-ﬁr_l:hh_“_rn_bJ_jmﬂ B,ba =g
Ol paie G ladasdl g o Lol Lpasenr o ASLE
A G o 3 Olegs
Ao e LY K
g ]

-

".H u_.-.:-...]'Ll M‘

Vs cladeis of asly mnay 1 SNy onlioll

ke g el s 3Ll s OF s



d.laﬁ."'a.‘l::b.d

Gl Sblaall e dalibes g4l pluse .

e Jla L sl e & 20

Lol .y dalallial

el el s sl
€akall b el gl ot LY olanl) T 3
) Jos O W o W P
S3b e A el e ol o

;LJ:LM‘;:‘13~;‘JUEJ}¢L}A.GL;UFL>J%1M1

Lo Yo day pena
dlall el .z g3gedl Jos A
i.;...::,&.l'lc.;:_g . ¢1LT..51;:;;0J1.|..‘.J

O sy Ladie el _olall ,rJ.ﬁ-r.'-'_-.u._I' 3.;3:2111 =l 5 lgadl L:Ei :

?njhﬁiﬁﬁﬁ

so Y

G&m&n 5

J"oﬁ«:arﬂu_i;ﬂa}hmﬁég_@_;‘@i.

Tl Sl

el oMol L UL s i
dwsyall Hlal s Sl s o

O ol b it Y gl Jolall iz 5 Lew (ST

Lol

C—_Etﬂ Y
J.E*‘_..d1 8

313 5 A IS 13) Lo b jad & ot gn o 2]

e ISG o, elal S g A St g b
S Lgbly ooy § gl JS 5155 50 Lgd 4bo
Plgzisnds e ot 1 s

Aol LaaS ¢ 3ls sle 4y o g slus] ]

ladl i) i3 uld .5

R

AN

A

\ ¢

\o

i1

\V

[_ﬁj::-ﬂh_...:-._.j" .1 @L’.‘.ﬂ r..-_..o.j_"“ 1

dadadl 351 el 75 sl

Lol o gl ol

i) ol

b Lad L) el s a9l 5 jidl Jay |

.lf_):_»_:ﬁ1‘:,__'am@{..a_¢_§.lﬂ‘_j.aw1 K

Ll o Sas ALl LY

Sl el e lghalas oo Al oAl L8
Lede oy Y 1%aze s o (g Y1 dy e

+L=5J.S:_t.a,b}_,dc,§f~.:,+h}h.; .0

2 s el el o) o LT pa a8 iy o) pazadl %

el el ) el LY

Colddl el
L] el
Lalall dall
ol olaodl 4055

Sl bes (S il BN 5, 25

i po il Lge il i AW lel 2 Y1 (6 LA
“ 01 el sl
e oy oY siie ol 2] ]
B pans 3 lel 21 G sl

i s Jdou b b5 Jadl s gl .4

dalall iadl
Lo

E.E.:L.JHE.%JMJL T
'-."-J‘ﬂ_gl:-r-aﬂ ade LS

O godimim Lodie 28T e adall 3l gL e 1.0
et |

E.F-)...J1 -z LQ.‘M;L:JL-:MIEEJ g
axlll .a Ools gladl JLI PR

£



Jaal| da| ya

Sl 33 G \

Y0 Jigedl pe P olsl s Iy

1 — . s - FA T
el L) g 5l A A s

r
&,

50— — |
|

#
L7

=" |

P
o

el A add aae
[

1 2 3 4 5 &6 7 8 9 10

gt

sk sde bl OOl e 3 3 p8 550001 Sy LY e
PRGN PP RPN ) EOR R B P
(oY o s b ALl de geaadl L)
L o Bpmsl, o B sl il
NPT P e R TN T
o el ualidl oy b ULl 22 yazeall 55
Cotel Ll e I

elo s Bne Cmar i@ Ol oY (et lad) pLtEIS Y

wnwsley Bl Cndys ¢ el b lguamid IS

e Hldde Lo Jath sle o Chal ey ClSGe (-l 2

a3V gl ] o5l €Il Lgmmasr 1 el

ddeloed] Jadll

XY Il adl 8 Al I J gl cpai

31,8 sas (2 gauadle) A5AY1 pas
v 3.‘.33]'..11:14.5
\ (|
Y : Vot

Y YA
AR T

Jsdadl a5l 0l SULIBL J2e (i patt Sl LYY
i 1y LA Lo elb Oliad Ly el olad)l

Yool Clas Y & ese

v

&Y

Plgnon Lo UL Lrewsd denl Lo gttt . 1A

bl podaeul s SUL o s ) 18

.HJJ,Lq‘:JHEgé}?Lﬂh__.;qJJﬂ}éE‘Lj-T-

Li‘wasgjﬁjmufumpm,he_ﬁumm_‘ YA
Pl i Jom 3 O 5k o Lokie

&l e, 20 lsga_-,.._.::a;j..,.._._.m_aj_.s Yy
@jauawlsmu;{ﬁ;f&b;@
Chaliutnll il

Ot e S elitee s g polian kST 13] s Ly
Gy lslan i o1y (liten b
gkl L S L e e cdlalall Al I
ﬁ‘_*uaun_,_..“é:;ﬁ PR S o Galall e Lo Lgands

;1:‘!‘! 11:1_3.33 Mi

ialall &y all ol shast e ks @2 L Giale Y8
AU o o shast e 5233 S50 15 o0 pdnil 5



o2 ) oY) coo

"EJ:';’*QJH;_;:'L:“M“:"J“'E'J"J‘?JH__

|

oo S &1 o ST J5¥ 51 g B0 Bin Ja | ORI fi0
) ada Sl s 13U 2 2351 €5 8 Mitns Loy

2t el LU e lesl s

3 o Lo L3 3 e W iy 22Ny J5ladl o3 ln s

N

N

aolell 650
CnS 1t 19 JH3Y 3 plaae Sdmd
e ( ldiall gl (s
: “ 'j"h'* t—"ll . ’1 v.ﬂ# -

e (o | lguaa Aol 4S jo~
Jalll gyl
J3¥

B S - WL YR TS S 57
L5l ol gs gl il 5 zal
F S Sl o W S
ke O el sl )N el

E«_.L.a.l'l aldzal

A W gyl

Syt

CJ_A-LL‘ PRSI | S -
3 godl s ol Ll 5 L]l
o 2oV el ) ALl
Seatllalagall M=
3 gdly 2l E....,J.Sa
e gz Il 4318 I

CJ U gy adl

B e g Aud N1 e Lol
OuS 1 19 JHY L

SO (25 At 4 5,54l
;sf.u“ ol 3 e
IV A e ey Al il
a5l




f’
gl Jaet ST 15 J3Y 5 m

S J3Y I atlas

3 923 Al

B 4l ez L Lodle o Lie J3Y 1 d-biaad) bliall o liel i

o 2 ;j e L5 P.é..“.iiaﬁ r—ﬁ-‘JL"" J—= BT
w2 A2 ) o S AL el B BMaw JI) IS gl
P R e

¥l ,;_,_LC- Ls-_:ﬁ_—_;l;-zi-l

oM al e

L 3L SLEY S el plasal S

s, )

i d S Lot ol e
' 085S o dadad by i SlaSs
i | _ i o) s Y1 5 oell 3 5 (6 el

So] Je LB S -

lq_ii‘;ﬂ;q_;cjﬁz.;j.l ‘rﬂJ:

Lot = oy vkl Ledilgle Al s Y
- ol s

£ Elaathy 5 S salolas) ol ¥
iﬂﬁ:ﬂﬁaﬁw*wﬂ%:}ﬁ’djﬁ

sl J g 5T Cblhas :

ISV o485 e Juadll el 3 J oS! s Yl DR IR UL =

] Sl 3 ol 3 Casly A IS il (nS) A1 e t-ﬁi kel b S oss Bl LKal Lo
B2 5V e B e shs oAl b sl _}I:;':..ai ol 3 acka

)

o % ';._ 5 B
..-&_-.n r._..u_ﬂ \ UT’PHJ.‘-_
&y gy akll e Ji s
l_l.,:-LLH r-_f,,:l-'| L_;;fq..'::-: -._,ﬁ "T"‘?} .JJH.II_J E.».L-{«.:

OUAE g 8 2k sl Lo

o il S Lot o 3 s b
bl s 3 Lgn 2] 3l Sl
\. J




e igll Al yalf

f el 2ol 8,30y il b G2 41 et 1o ol @

an 0w

STt ¢ S g hods Ll L T 125 Lackind .36) 3| - ponnss | e Sute s Zags
E..i!,dh_gln.l::uu_._;l --ji..éi ""ﬂt”":.af__g ﬂJJgMdﬁjﬁLﬂuT
el Al e Gl ooy ¢2alben Sl S ptsens 45 Lol |

s S Y ES pycH FR P g B E (PR PR J-HL ujail ®

s 43S 8 58] 5,05 5 alll &2 _lay ) Beiall 5 acd Lediad
) geSadl el 5 Y1 Gl g 3 g 08 ¢ S5 5 L oS LIS
315,31 kel 0dp 2l s ¢ ooV LgilSe ) Gy
I e day o 4 sl asle 5 ginall JIKST 22550 o)l

0 B Al gb a8

Cael Al day hoaal o0 SLAJ O3S 130e @
2 A5 5 in S g o Tos) A1 e 15l o B 5 OF Jf £l @
el ol

I ‘ o‘*
...___._-_.,aﬂ‘?_ﬂh.;.lb_a.éﬂﬁi ':-l_a o | 'j.ibl
o (G g et Sl ma L2305 L Lgagd
N J




Sl e O

L2 3.5 )39 551 Al Ao 93

: b L e lsl hadll eliel 3 e 2 N LSYI s S,
obisl ol 5,5 b hlall e el Juaddlbclyd Jus @
Bkl e Gl pe S 13) (o) ST @
bl e Gilge b S 13 () ST
sl odn cpn 61 g Ty 2 08 S 0f (5 A domieallada ) o)) Jra@dl 028 2 @)
el b Sl W ] o 13 0
qm.,;lj“ 1_{_&&!_}@"2:@ L

=

lial s el Al ol JLall LS Al @

Jodl g2 LS o 3150 5 OF L3 Y1 oy (5 el e sl S 2
(danl) jadll dane B
I el S a0t 3 Y1 A0 ol sl W g5 Y

Y ol Bl 2y e e B 53V, 0 6.8 N I ) o 8
rliadl e B 531, 0658 135 Wy oy 1Al oy 38T

- I I

oo bl 3 05 sl ) heall ) seme LI L0

aie gl 4 gan 3O 01,8 LaS Baleall U3 355 .8
seall Jo 055 Lo )Y wilaall 38 1 e il sl N ol LY
Lo AL ol pilaall s sl e LS 1 bl 1 (dans oo LA

al‘




o |

el gt il

EE=A

wwaien.edu.sa

JiJi

nnj_J.Er'JnJ:._r.LTJC&iﬁjﬁflﬁh;ﬁﬂ&l&&djﬁ@h{f;ﬁ1ﬁiﬂi‘f
P thahall S o e ke s Al e wll (Sows 3 Jor g ze dlll T
,w;ggiiﬁ'; SNt 3 513 1 s JB.J5Y 15 8l

JiVl Gl
O g ooy 5 el 428 1316 0 S ol Dbl 3 e e 5 g 2 5l
Byl 13 Lol i) de LoVIAISE s pay o5 ¢ i 18 S O LoD

ol 558 55 bdie GV el L0 o 0d J1 e 0 palt 215 ,¥
PR .@maﬁﬂtwbﬁmmmaﬁwmp@émj
S A5 T S gl i 4315 5 40} @5, g all ity g3enall 2 a
SRR PRI WA [V CORg [ OIS SRR 9N | PEPS, PN PPRF PE
Ol 2 M e oy o 25 slasle ) givaall ST a5 .0 el sl N1 Aol
o ;5 o3 Ll Bl 0 S1 5 lalgar D il 5755 mad Ll gb i
DS ol g ol Sl 0da (63555 . GS o s henall S o slas @3
o S 13] 5. oI b asle 5T 51 el UM Jaxs ool el s )
.Eﬂfth(]ﬂﬂkEJI_}]jli;hJﬁLeﬁ;_iH 1318 a0 5,08 ol )l Al

Sl Sl 2205 50 Je Blall )58 0l aie B il § xs s Bl O 22
u_'li..ih_,..ﬂ.njl

gyl lid cno

wWlraill

JIY 3 e 5 (28 5&-}: ]
JWEQH:’L&’:‘?‘[{"E@
s 3318 Al

E.;_l_;*;fl...;.ﬁl.:r_,_.ﬂlﬂ_,ﬁ Oul—is m
Adadly & U

S NI blee as @
A dmils

dLoall
U slasu VI 4S5 L gas oSl

Olypagll dcalpo D
Sl e 3 0 all AB Ul
o el s

EWET | P YT PN

Sl gzl Jie
JIF s e glalle
R SRV A S E R
IV Az e Jide, 5.
I35 ekl 35 1o

Sl peadll 2 o Say SN

'l..:-‘T I_}....,:i.‘l_g--L_n-r.# a2y

oY



(FYA) il poall (?*"‘ o2 5 ks oSl gl E""l speall i boks golall pall ff‘"ln
L:..m?;_-y;, ‘,:-_aj'll_,.ﬂ FSlise Lans cbalgmY | yicall $.98) il cilalgr| 56 e aildl e
(il b4 m g b S3) jab EES]

oo ledle padall 0SS Y gSa
g eines e sl TP Sy o\
g Nlg g e il paall
Aeall B 5l o { (3BT BT g BN b s e il st poctualt gl i
il L )l e s ¢ 5 VL Y 0da b Sl 4l ]
gl Lgna g cadlsr | b aasdl yl ) Gan I Jls s 8515 G 5l

ot Aanste | S S ol o A ) 5o sl e et S s
e D.gfs C)S\-a S 33N yaiad Syt greallanind e sl gl i 4 23 00 el sl Yl
) A s Sy bl il 53l Yl g g ot sball gl s dyad) Sla  Fault Leds
el i bl Ba 5 o3 S5adl55all ga g

Eﬂmabh&)!

Lg,l:-wc_bsayuum@n R '{ N JJ g i ' E— o
= J“‘“t‘”gﬂJMh‘_‘r‘i""—“‘_}“ Jl&ﬁ!&—@iﬂf_ﬂdf@

P Migﬁﬂq&dltwl.:;ﬂwjr Js=adt . il (g g o]l

gﬂuf—-—:cbﬂ‘ S| sl Y J,h Al i Jol Jpaall g 5men G b o5 A1) pheall S o 2o
il Lgd b absly ey LS b 51 G5 5 pieall GELOY KA il 4 Jaud o5
L}p_"ulufjluﬁ"sw"m&w‘ J_g.a-r_..aﬂgjjm(geb*)guf1&¢#uj§-gj)ﬁﬁam_JTJw|‘;q
(S ARl ¥ il (66 s e Slate el B s il L il e

Land Gt S e | JE 15 a8 el 83 N g8 I 51 5B ol o
uee I35 6 58 s a8 Sandons Sl 5 J5Y 1 0385 135 G gokoal
d5 Ly b I ol lasdl Gy | bl ksl g a1 of 8 ja o foadll i) il 3 s 0 € L5,V
S8 e du H:j.a whidl s 8 e 55 Ll 85 el 5 it 3 W puiliall nd1 38 ol e A g3l 2 5V
¢ Laasl ledl B s Y15 23l el ol Jan 38 >
S sk S Say i el LY
11V sl 1

ew,



celagoll Lo
Sl ol il g i) Ll o geas sy Lgd cuslis 0 5T S5 Gl
il gl o L 5 el i A1 5 gl il 5581 0 i g
IV e sad Al ol sall Jas diles s ) gam g ol gl e los ]

.Seismic wave &l J | Sl godl s lgmban o L,.A-f:“i!_}n_,rp

fﬁ‘JiCMEJ)LL#ZSfJ1L5:ﬁ (o>l 038 pag J1 3 331 5 55
auumww@f‘_’_ﬂﬁﬁﬂ P Xesb . el b ialS) B
i 3 A5 Dolor 4 830 b peall o o i Blalloda ) i Lokie
Focus I 15,5 Bl 255 Ladie 8 el s 21 oY1 =1 2baall
I Ne55 3 andl N o Yl e o S dlazdl GTLY ISl LS

-Epicenter dI 0 oebandl 58 ol ans 50

PP

rﬂfid‘)}‘ﬂjﬁjd1j§)j1uu—ﬂ1g}.&a lJIJ.TJ.!iulJ-}Ji
&L@Q%ﬂlnhﬁﬂﬂ#wu:mgﬁuwquwﬁ

Sl sall 0 pl 1300 O3S ¥ SR

A0 g LT 555
B[O PR L
Sl e S 4 5L
S JI 5 e
(¥ bl e JLaSYI
dmba | ol gall sl

oY e e

Shor gall ﬂjﬁ f_gﬁ T
GRECA R

ot



';-'L‘-:"J-QJH i‘-l_n.:'.‘l.n JH_;-J—: t-(m& 'I
_.:.Li.'::- rL.L:n-“ .IJIL,l 4 "!-|‘J;_'i||

Lf' e | R | [TV S,
.E.JLLH

Sl bl Gl gl g Joa |
A S pladma b 1500

Jo Lo 525 SULY aod 55 gVl Gamy
gl e

-

) Al Sl ol 6555 C.E.J‘_,.ch:h’ﬂg,mﬂﬂm;fjﬁ!
@ g LT el dane & 5o

CHTPSPVR - FORPSIES- S | [ % PR §- A U1/ P S P [ PSP [ W
ot eall f s de o ail _:'P"gu.y?_wgajjﬁdu_u;‘ﬂu
e el gl sl sV I e peall ol 8 e 5k il 5
Sl ge 25 0% SUI Sl gl iy ol el ad s G sl Y
E';J}_LM"L;.:I'M]Jlﬁjhdy@_r|suﬁtﬂr}ﬂr_whsjjﬁ¢j]—u;ﬂ“m
o Lyl sl S ol e (93 500 St Srall Sl Sl el ]
L. o,V bl e 285018 e Il gall s Ll js IM ope oo 53l
SUUN | ISP PIPE- P W ] PN [ PP PSSO [P 0 % P S | P PR |
SETIC WENGIR T WO BTNE, {0 T T IC WO (RO (.
JL@JRJ@Jé;h'lcb_,;u:ah!bﬂjpﬁlfda_ujh;&}qﬂuﬁ.m;
Jil s el e <3 1 oy Bl 3 - 31y innall Sy o0
'_,.Jz:-.:j.HinL;AQLq—yZSFL}hL;JqﬁML;J\JLpL@:SFEMLLaMJ
o2 W eand G5 5055 gy Gl 2T ) il e 28 dmmand) ol 5l

AV Sl s e Wy ganedl o2 055 O Ky 38 o)l oda

JJV P! Yo rol=ul
SIS 5 e el d L ol il o e e o 5 LT 5 5
LadS 5 23 1 55 pa0 TlaSin 2 Dlicald Sodkmencs 13k 4o por imnd Elis pan
4:)rJ?¢JiMu_§H_5tmdﬂ\ﬂwhlhpﬁnﬂjL@Jﬁuﬂ
gl a5 CaBhastly A1 oo gl R aw 3Bk bl putsuc

L_ij_).U g:-u]a.«jﬁ )SJJ'I O ‘Ln.?ﬂ 1._'.!1.......::—

il godl s I3V 1O gu sy cpddl eladall o J5Y Jlelade 150501 Sl
131 o gl o 1o ol 6 lasic G0 gl 2y )
& LS 'Seismograph Ol 2 gapend” 51 ol gz BIS W1 SLel s
£ sl

alt U] s (&85 35Ul Lo o Dl gl 5562 W1 1Tl (g gy
Jha il ae s e sl lg 808 ooty s QUYL (ols ) s G
e s Uonc o 03 Bl oM g el b 30 g
1A frenss oan il e el S 4 el Se b ol
o 2y AUl ) o 3,01 e el ol b 0], 01 e
Magnitude JI ;)13 L:r::r-.':gﬂhj J 55



e G Blaedl Cloo (S J15150 odaid ! S5 sal! 2854
Sl gall dno s (25 Jomed Lo DI F S0 el 135S 2l s
Iy M (o3 3 GAN 13 LSS . 1330 o s JIAIIISH 2 7
i 5l Bl <388 5P gl o s | ”“ijj{’;fm%
Jye sl a5 b O 835 S - pSTdo Jlidama s IS0 /
dj;-a‘,.i:.r_.m‘;gsuhjb.dhﬂpwlrM;JJS...J'p&,s
075 el dlases e I3 I (g sl i Chnary o I il
UK LS Y e 155t collams 58 £l s
ol 35 pall 48 s N sl a5 2l Blail sl
.uJ:-LJ.L_::_;Jﬂfub‘uw,ShwuLL”;Lp{-Mj J 50
I e dt 55 ol a5 5

-
e

@

-
e

=
L
s

X

=

Q9 = W s R = @ W

1,000 2. 000 3,000 4,000

(o) IF a5 11 o 12

JjV il 695 jlafo

B *'l-é-*,a—“g_s“—d#-—'_ﬂ H—‘*ﬁ-"ufmg_é@ﬁdﬁ}‘ ORES
f-‘-—ffd;«wfﬁfdu,}wfﬂT*T““rb@‘i"’m*bﬂ-’—* Addaes Ole o P S il 5 Jis 0 JSS2
S S el ey Judll e SYYI il 2e il PRV EYPON FOLPSN N J¥ [ EC e
Lo slael s (g3 @J.u.usm}[_g,ﬁmﬂjlnumwjbd',; I a8 e et | B
I35V 44 oo razn o ¥ o 3 Hlked Lloesd oy BilE |
e AVt b8 YEee e STl 01l B dake oS
ol g Glesidishfie B sy galnl ganaivevssndyy | S edeiallionla e T
Bl b it S (sl a 38 0 530 2 LS i dn | i&ii#:;‘fﬁmru

= = S slatitlasl il 51828 g
St Je JUIU el S IO aals 0V A0 ple | kel 35,01 058, kel e JI S
Aa s MesSt &yl Jaul & ol by s SIS = oS0 cdyaadt | <O Al IS g 15350
Slald e IV e Wl oy ulde daney 05 pwlida
.ﬁqnﬁyynj%dumta;ujjjjn;;,,dn(tw_}nj’i)m
JS 3] edld e yoes N8B ke ) ulde canan s
i go STam w3l oty wlie e sdolsin s BIEN- RS
3303 OF LaS el a1 > La shio s 1 3 1o Al 21305
VY I Bl iaelae on gt ebie e sily x5
Jﬂﬂiﬁ;‘&_;wi.:'&.adlp\’,ﬂiq—JJgdlijd’JJﬂ—ﬁimlL—é
0455¢N, 0 a1 dl 3 e sy el BUall -yed e VY LSTE 5
1, au—;;‘_;mdu)n.bfmwulf\ ST gadl dn
R ) e e

o



el o devie g e dnlaell cnjlan Il Sy o gl

AagaM J5W3H 1) Jgudandd i Lo 5 5N I ol (6 21 3 s e s 5 153531 ppad

Amal 3 gall olst P |
1Y ¥\ Loygadis | atand
e V.Y Ol | VAR
- AN il sle ;5 Vaqy
Yeres ", gt VAAY
y 1,¥ (IR IT+ ELT
aY¥A LA abiLJdl V440
LE SR v,V o' gals V444
\oy v, 4 Lewsigad) | Yeus
Yeons Y,V aaghl | vea
LI 1,1 iyl | aY¥ee¥
e
i gslaol

JIM I 598
2y S iyt )
s SN B el Sl
‘:g-ﬂJ'rJ‘.]ﬂ_EHJJ‘_AFJ}MLU
AP 858 e ols glas

Ol :ﬂ,ﬂ-"—": ¢|'-‘°-"*|' S T

e o s JIV )
J!IJJJJH 3 g2 9 Galadl L sl

.-ﬂ..njy}

il gl e 228l

C

oy

3 gl el kel b3 a JI IS 5 e uld) IS s
Ala g M pl YL 8 =5l 55 IV ) s i Bt 3 sl S
ll.ﬂ.:ﬂﬂ\_}ﬁh}c-alﬁ'gl.‘;__}Lﬂ-kj]l_}l.j-_lﬂ-l.-ﬁ:-ﬂ._lj*(\lT):{]Irj)‘_;]!{\}[r.;d};]._ﬂ
SIS PRI N [ POPL IS PRI 3 [P WS PERVS WP PRts 51 1 L pu-

I el S el e 85 mazed

1525 15285 o (V) VI 32y J1 315 BT sl 4y s (1) VI 503 (5.1

oY s Ll

3¢5V U Lodandl ol gall fuds & ool EYN ins oo (ol guad
R P R PE RPN NS PRYWE [ ﬁjﬂjﬂﬁ—@.ﬂi.-,__;""-rﬂ-”ﬁ_m
Doty Lakind 65 51 blies (yo gl b1 52l o 3L 0 b A oy
Usla L3le Sl go A 555 oleadl w815 B Liodl S ol O ol §15 3 J1 55

2 2o SISV s jezs 6 1hms S Y e S 25

Tsunami b guddls U a5 1 &SLJ1 A1 1 ol godl 0da 0385 Lokie
losl g claul I el il s Lo 335 Ll Ol b p L2 -ye suan,
Biandl sbadl 3 ,ma o T ol sl 3 o ol plis 51 0555 3) 43 oSN
‘:,agau},,:lm@faﬂ,_wwj.Lﬁwp;aiajaw1ujjwﬂj
Lls ¢ b2l e o 2 e g el [0S 400 J) d saodl ol el
’ ¥

Sl 50 035 (5552 Uos el iy SIS | oy Lo i 51 31 305 ol
et ol gl O a3 O Jdg 52 e ] foay gL, ol s
2 bLadl o ety ol gl bLadl e g @ oladl 50 O Ky
.t‘;._lﬁlﬁ.l:.‘-.q.”gUHﬂ1Q&ng@%}LH}JﬁJJEJu!ai&J

bl e Ll 31 e ol gl Sl g0 S gl VK e 5

rr-n;wnMwﬁg;g_;mmqun?jabuﬁngﬁj

o DL o5 3 ool oy ¢ e o G5 A, 4 s 3 Y1
J.Luiw-_ggmwjnngu_ﬂ_;a@yajb_gmzmj.L:L.:\a.
Ji a5 oLl g el JLasdl =Ll e Jjladl wolie el
I T RN LT T T BTSN R
oy Lgedl )T Al i 40U 35,5 S0 5 alle J5Y L o sidadly o el y
W 35 0 T+ g L ooy 3168155 a2l LI Gl ST

Ay b Je ol 1 Jelg g g A



woUguidlulago

V JSad

5,08 Ly (JIPN e W53 & oy Dl ga ol gl
S pas Sl o

il I bl Ju; aligulld HEdi HIASY) altay <
A S 1 33 e llaz 131 g0 iy 211 fo T 5l
3! Ll 3 o gl 1) Slgr oy 125 S5
Sl go lgl] gl A Gzl 5 20 il 11 g
SU Y| b o sl Ly Gl ol
ROt L"rj.a spls J5 iy cgoldl Ll g dales
el JMiey  ge 4l

S s faslors (@)
pli S (g5 Ao sls ]
S Lpany 51y Lgbls J)
nu1ww1jm S22 ol
L}L_}guﬁﬂngLL:&i@LmJ1H

AL e olo ) oS

ie o laoddl e Sl l) Jazs e ’ f-fr

Aslu / oS 950-500 (o515

lin 1S > e iYW s (@)
;;JUH,F"JEI“,F‘—"'L}E_MJJJ’JP

\___éh_..‘-dl_;:.ﬁ-‘_].&”.i_g a;uicEaJlﬁﬂ
vl ghall ol gl e 55 o

LU o) Sl

i

- .




o2l e bliue e ) S 1.&45.“:*5
il nir Gyl ol S
JIs

L

4
| "

A b gl mear Gliay S0 WA
A& g 3T Gslals

\goalal = A et —
gl AN 3 S B ae
AR RARS

—oq

JjV il (Lo Golloull

AUty I3V L 8 jeiall UV e G Locd o3

o Jal Lee sl Sy LTy olel o) Bl g Lgie s 5 I

S Bleod Lol e I 5 e e s bty LY o
SV Ol 3B L dalaal) I AW e 3B
sl 1 L 130 s LS g o b OF my B ol At

JR TN NP P K PH OP F R [JOPREE, U
Y e 5 oY e el 61l S Gl el
el Gladl e L A aloudl Sl gl s 5 185 035 )

&T%MMM@.EHM SO S el Elha I a
S e s O T-A S b a3 $U5Y M s
o el Y A e ka5 Y ST Ll G )

LG 1 Gl y S B el sy

i s Iy s T Sal IS e astl
P &g 3T S sl e i ¥ U gl lygeal Sl o8 R s AT e
T Wl gk el Il oA S G Wl ol e

PN e U Sl el i Al Blak

Seismicdj‘i}li.&&ﬁﬂwuﬁ JIY I s AW el
Y i e desld) ) N e slaa e 15508 OIS 13) safe

el AR b e e A1 LAY 30 sl e 53, S

3V e ST A SLT 5 el e e S 345
e Yy Abllas iles e B el Ll e el U235
LS WY e Bl Sl eV 4 g 5 senall e LSS
Lc..ar.dl_,ﬁ_)llu;bmwaiﬁijawﬁlﬂrihﬁ_A
b o 1) ol iy 0-A JSAIY |

B0 2500 )l el SNIsde |5 J3Y 5 aByS
t bl D] e bl el SUS O] .40 g a5 0el JI 3
A S I e I3V S 235 085 0 g2
Q™ Ty PEN P NN PSRV I L [ PRSSNU | SIE TR WE

Sl 658 o s el Gan il Sl jatlas)



s auts IV a5 3kl ) gienall il Ll ps e yaxdl CiSay
N sho s o3 o1 V) Ul skl oy A A il alln S 0 0 )
e N B JOU N PRe. NESRI N B FCPREO A R S
plaseal Y] eledall (sl G o S L Aol addl I35 s ¢ 5N
Blax| & s Jone Dl Blanald J1T 1 s WL Aalanall e glaall
Lo 8 gl el e 200 Y 3 e D3 padl Ay all ALl ol 35
sy e e (0, A) 68wl (N BLNG &~ JI 55 ansdl IS §9900 Sl 35 s & SN
4SS Bt aendl b JIT N ao N a st e Bany 52 D155 ST oY1 g Laas
'

9 2:%;;?_%:?30

| TR - Sl
------------------------------- # 0 Ay ) s e
Adaudal jlad i e Aiad! Aples Y.E.T
‘L__,..'..'..'.n,_u.;

Ay M sl de el ag b i I35 bl
el plane s W1 ol 1 g1 3l T 2 2 1 BBl Salall peid) e S35 piS
€3V 3 o a0l 0 58 LU Gpnf (ol S Gl 13 oo xSl 45 09 gl
30 HAE GRS ol ) A S g 8 O o R 20 16 el Ay

Td14’_5‘3j] JSJ__. e L) [ 1 d.._l‘,:-..:.n]'r

: : A 3 301 Silow ol

"“J'j*"“'i-"”"ﬁoiﬁ"”:-scfﬂ el i S Al Gase g8 OISt Ll 3)3.01 8 ,aT e
Jedldisa 2 53 156l A elds e AG R 53401 398 adn S SISLI 94D oanlail) 38,11 La
CAS e oliis )Y rlaw e 3 pilis

A1) Ol ge JHYH AT

-

LI J_s_l.:l_-1r.1.:i-r.:,..u|| FPURTC TP PRGNS S | JIM 1 5a8 4lida
JIH 1598 ey ulide puidy e

r.frT' ¥ a MH}#&@QJ}@JJ‘JH)‘NL}
e cp V840 & O ) (3 o g N V3301
Lloeal slael G S 35,0 Conn

Il IS e ulids uds e
JI3Y 3 e da Dl
JIW N e el 98T s LA WGllS (Sen e




B el daaly

: [m] ¥ [m]
ililiiiililllllllll o &

(=)=t

wwwien.edu.sa

whail 33 32 g *Hrﬂ'“@mm{ﬁf)ﬁf“‘“’dbﬂﬁ"“ il i e
L L 48 el y el Gdou b S U 4 Sulday L el Jlad
WA bgm e : :

T B CJ—Jl' Bl L el sl 3 e oY e 13 peall o o
,; R L gdsbot el Y o 180l b s aaelall 5 lgall (ga 5y . AL

:{ja LJTSEJTH Ct..;ﬁ';_ﬁrf Aarm % il o £ -
1. h;n.q.i'ft_]...:—s.._m].g_.]i‘:aJﬁ;ucmcjﬂlja;uhﬂ}d_ﬁé'uﬁfﬁhm1
JIs *ﬁlajﬁm;ﬁ (s m wﬁjmcku_;pa;wl@.lﬂuxpj Volcano g8 JI i LK)
oSN ke kgl ol e 1 (g e Lava B 2 LSk OIS 1 2a b
) oAV sl gl A GBS OIS 1 B S L
aLoall Ao

OLSAIN &Sl Uil 2l 75 8 L N ONT el gl 3 yaseally WG it B, 2y 3
Eat AR L0 Rl o ) e ot sz 2301 g el il o
Obpiollacalio® | A 5,05 55 (U5l Jbé o iluall @b sdaadl oo 5 2

Q8 s—pean ) s—ve B)lguall N PSS &S S
oY bl

oxsaa)l Llspagll

o i o

L3

PITURCE

b Ol e
S oS i e

ol Slb il s 4o SN
-I.‘-'l-‘}_l-:n—'iﬁ o A E_F'-'_,_:.njq

R

:-Hf



JLL:.“JQ.:...L.JnfuJ_J]LLﬂ_Jh,nf AL

T *. -

—

™ " m ’ &
: -

.
i

Pl i =

E;Eﬂ;;u&jah;s.udwb&ta;gﬂtﬂ_@@nff:@} .u_gML....UJJ.L_,gl@in}uujnduﬂuu;t@;fﬂ

a1 el

Glsﬁ@;ﬁﬂljjq-&c@q;ﬂlﬁdjf&q—aﬁﬁﬁ1 S ! jltase
bLazy SIS bl Jor s 3o I e iz s 01440 ple b a0 ol ks
Ulwmﬂﬂ s e Vv e ST Loy gLl sl JI GBS Es ¢ LS
(05, 5all )-é-l"i LS 63y slmadl (A1 o dydall 5 " oy B ke sLs I
" N

ey S A5 Okadl ol ST O)) 55 e e Bl i
s 285 .l jlaall 5 ¢ 1 sedl ML 5 cigalodl Lidall i) 5 ol )LV
ol BpVere s Jonsolels;) JIOK I bl 1T s il )
J..'..F-z.;.'..:]pi.:.lLaj..LTi.lj‘b-dm;iﬂjikﬁjij[lcb_‘hilﬁlhﬂﬂihwﬂ{.:
5 58 Jlasl Jslas

ay (gl ¢ SIS I el G55 Ol Ly a5 45 1 s 51 bolsnadl g
ok S I ol 33055 0 e Cilr T e s iy ST b om0
sl 2 laS )l Sl L oeiae does ga 8 )l ) el dny o Ol
.L:L...-/rsw‘uglgmﬂuiﬁdmuﬁf&i.@}ﬂ\Js_*.nw(;__..)
& 9o i B 151 I dnasdl 21,V e sl ol Ls J o 13
+1E‘;J,5’1a_ut;_u_-Jsuuimi_.ﬂk;;%m;ﬁﬁujw;y_uj.Q._sb,u

UalpJl JUaLbi

Le_U:.L_,.a[...G_,J'Iul.c-_g 195 15003 nis O uﬁuuSi_,JidleL_..umlu
oS\ il s 018 IS e Y18 88 ) e s i S
5332 3] tia W15 280 ) ik 1] s gblis) &b 3 om0 Lguom,
S gl gt Sl Ol g0l ) T b

sV ol 13) e s S,

SIS (1595l 7390 Jas

afoe] 795 [N

i sl nE Sk G
Gz adas JI GMEY
yaz]

e laasls L‘J.._:.i.ﬂ \_;.LGT |
) [ V=TT e, (6E |

JS lzes 018, el 3l G L
J..:_{Hj e iy | ?r_“ P
u.T-.E'.ﬂl_g iL;.‘_J-.a.}l.?ﬂ

Lg.'a':kliu:ﬂ Lﬁ:@‘ﬁjﬂlh & |
Q_H_ J;J‘J'L:a-rJl =3 Ladlis
LS, T [ T

Sl 5= H Jelsadl L LY
&g 5 (6 )l ol B3l
Cin LIl 3 SIS ,J101, 44

1Y



-
avuigpalll galgell e

glcll

(S
iy S iyl )
SIRNIAR LS BT

Wl dad) 81,0

;J:JLS_,{L_;E,_;E&JG dol 4
Sloglaadl aa S e ppdads
;JJJ.-:-L“;LQ.:,LG;._L@-‘;:JH
lagie J—5 Ol 5 e 6 15515
HH!L@JEHE_:-L_-:}
L'-,-;-.E"'La.@-_-g f-_g o -1;:#..1:

i e as ol 0

'p-'-"-"“-”J.,_,Mll‘:"r"";r‘

Bylgs AJIS o dm 4

= e 8
has > 35l L ol AR

5L U ) il ()

o d i da by ol 8 O3 SO
2V o o Baald Sl-Ls
Sl § Laay 3 b e G S
e o tane sl

e N

LISl eladlCalzsg VY JSa |

.-.i-_r“.!:‘ IP-‘E-..H

SOLSE sl (3159t Ay plo ko (SILT) L

AV o 3z Loy 35 1) s 5
LT BUall 5 B8y o oo 3155 1555 5 5lgeall oS 5 nly 3] e kg
o 05N S ) Sl e ddle il (g o AN AB OB 1L
359 p 35 33 pa g ST (o 1) BUS 15 O 485 (peam—eS Y15 0 S
Aol e & yromadl L3I 305 Loty eiitns OIS 1 01 8 N (g3 s ¢ ST
S 1 01505 ) 5332 Loe € ST gy SN 0 LIS 0S5 gL
1;j;ifvuq£safﬂn$f‘ﬂnc,;n_;,LaJ1yL_<..51_;.L;.,.i__qsﬁ....1:L¢suj_LH

A0y kS b

tL@Js.uh“_:;JJt},h_;-ﬂM;h;ﬁwy@ﬁag_,ﬂh%@j@m
Golgeall b laraall DL 5 Jradl s Lgod e il Lol 5y
SN e J55leall 3 pas 3T 5ol b 3l ek Jars Ty 5
@Mumjfw1zjbmqw1aitpg_gms,_;u_,:iui
Dyl I oY e o el Lgmn J&5 (5 5T Ak il L5 )]

oo Sl L el oy 3,51 2ol 5 Janoall s )

O P PR O PR 10 B | 2 U PER R U V| P 22 - N [ W
Lo ad g JIle sl > ol o ke jBedl el 5350 Lgd 5 Y
d ) rall Jgen s ey ISLIL il Al 5 jlpall s Je ol
55 92 gadl Ol J 1y & 4Sadl LN i o 53Ul 5 . OWS L1 O 8 Bodoey poma

B0l de 4

s e g lodl 5 Ayl LAV LI O 580 Aoyl (S et
oS5 g5 A ie 18I Sk 8 o b Sl 0 LIS 4l (g 4o
s SIS LIS Lol g2 ) calaze Y o—5 05 5 035 J) olakall e
AStae ;00 510 I as T\ Y Sl cShield voleano g1 5lS I
8 S Slasl o 8 5leall b pdus A Gbladl $ 03855 ¢ :S1 1 1 5
Gl aSaodl 3 Jan s > 3 ole for OB el (ST ey e

RUFTRN | S CLA| - PO VER VI |

TRV (PP SR PP




‘G"

W =

e

arns o 5L Eododd u.uu ;fjiftch.akg1 mjm

S Oyt Gy IS 1 01 2 oy BIS

L5 1S, 5l J1g SLal (g il s 3l Ja o gnal
n;aLaJh_..L.a::Sr.u.n)_-SuLme_;i Sl e ol gl 3
NS 2oV 155855 ¢l gl A ey B30
TOCRICS TR 7=, 1 0 OO 0
23 e OIS ) i S 1S el s 1k
Sl eda dor 535 =\ Y JSidl < Cone volcano
L Joisle JSC o, ¥ e Blobls) e
sda Oy 3 p sl ¥ 5.3 S ST il Ols s
S 5oend) s oo 015 1 OY i 5b 6 3 opS)
o9 N e d 01 201 88 gy .':j&erlbdl%;jwi

SAY UK 8 15 > OIS 5 ad s sl 581N

Composite &5 ol S1 .1 0385 AuS padt (Sl
vidoall ool sdaadl s AU il g—\5 (»» volcano
Sl eda 55 3] il szl Bal L 2 b
Sl sle JI o s,ﬁgmmtﬂgsgﬁui

;H:thwiuhjmﬂfwaiﬂh.lﬁg}&ﬂ _

L JS_JlmbUh_,au.ﬁbﬁliMulSyU tsala Ol o

L}Eﬁﬁﬂle%fﬂM‘L}wﬂ1&§1ﬁh¢r—‘J
N Y JﬁJiﬁhE;ﬂiﬁﬂM‘&ﬁdLﬁ;;ﬂ'&

e I 2 ol o135 gl 5 gBANN 31 59
WU ey oY) s 3 85 (o (S1 Al o 44
g s gl ng Lin Al 251 ST 0
5L LY S5 34 Gl 0353 2 N1 6
| ST 1LY TSI | JN, VRN LR IRN L § LD BP |
s o=\ Y ) LU o lagl ._;3-——-55-*-*;_&_5
PN CY PN B O O [ R P 2 CP P

a8 L s ol 2l O e Lo D3 g

| "wL’Jf-q“l_pS‘IJ-\,“-b-iMf n

iap SO

PR NPT - |

Sigge e LS M s (B
S Ll el |
oyl S

i g A S1 A

s e i “&“&“n
BN s, G ,a

iR



39301 23153
sle ees Sl
ke saley
sley imaos Gl
alajy ila
ala y 3l
Y gle

B waba y lé

ol ol e
ALl ii e e L Galae Rl iglaill iy 0 gyl

T lws ST Jais 231 U1, 8 ¢l g (6T 2

S S e 038 A1SI el gl s
ICLIL i 5 ) lpeall e 13U aBLn izt

i e

S e LI b e
b A O A il 05 S0 et

L}EEJ_?-LIEJ_:CEIJJ{ MMJ"*‘P :
Sﬁﬂgﬁc__asj"jaﬁ:ﬂch_m&ﬁr\hiﬂ‘
5 - OIS 5 P51 (59l 30 oS .o YAY LI
$8 15 > 018 plas 1 O3

)l e Lo | @0 OL 390 daw ¥ (J gkt |

RPN PPy P RUY={Er g3t (Bt ) OIS 1)
p e dadi pa S VAAT Lo g (193151 ,8
pi pa daii ye i 0 AN 1SL Y sladls
i o ilagie do g youa AYAET LS (i g 3L
adia o gie do g yima AVAVY il o LBl
iy 4adl pa S e PYAAS laddly Gl
pAadsia dinaiae g3 AV glgla ilgSLS
2 e il s =S e p1A%e D150 90 ¢ o 2 g

ST o L s I FPRR PP ER T | JCH S SN | B

naij_.:*.LEJ

ol Bz ol S a5 e e o el Y g
'5 d V) il jaslast (s daildl 55 lgall £ 55 BV G-I

§CnS |t JSETS Ca S

(0 Blgualt gas Ao LSl pan OFSS
et 1 ¥ by
nS1 el BLgS (e ALt A0S 51 315t ¢ 4
Aale g ddio g Al 3lge (r

S 1 SIS

Slilyss 0985 I IClatly AUl ST (5335 e
e S350 ol A (635 Lalo (B pmitie
“odetl (pe Adle Aiwdy LSt (pe ALAE Gl
Bl 01593 (N pguais iy
O30 das o 2. S3ladly ellt Hlons des 535
OIS 5
Ayt A S o 3 A S e M 193] paiias
013833 S L1 CnSIpudly ciado g p3ntl (nS 1ty
R gEES)

?Ll,d_fh[ith_.«ua

Cisl>—

:-.[‘ﬁ:_




—

it | ot

ERm
y
E-. [ =

usldig JJUHL

A JUI 5lauanll

Bl ol e 1Lzl s )Y piliall 4 a3 01 470 ple sldall 50
4,5 ety o ¥ e e Ao ) gl Sl Yl g Wlaall i cns
s —aill 10 O s Lithosphere (g Zeall S Ol Je 1o, =leal
mix_,h::.plateh‘y@yﬁy;ﬁwimuﬂjwﬂn
z=2s -Asthenosphere ,:.:"Ld SN ool Jl e dinb e &nﬁl
S I3V 1 s e f ol =Y 5 Jlaod o Sl s e
ollaaedl 1285 Jladl 035

o Y1 23l e B Y peilinall 05 S5 Apala ¥ i litial| S )
PR JPOR I PR O GO Y S DS T | IO | P P
Ay g SV M gl B o 1S 0 W iy -
535 8 oy cilall pilicall il g e Jaul o5 sl pall BUS o0 3]
.SLJI..JTJLQJH

4,0 sl 5 chaeedl Jhul o Llaes milio J) 4i )Y pilinall o
o Ko 515 2808 STl el peiliall 5 sy ol S5
gl pelianall

gyl it cnd
wihall

SS1l gl s B o
polaall

el s 2SI IS 25 as
rhne S > e =3 s,V
oS IV

Olapaoll dcaljo D
2ol leall (mamtt) dadih
oY e Lo

62021 Olspagll
imtalle (g peall BRI e
QJLLI Ml e
Lol dedle

llll-ir‘:“ EJ.E,:- .

o 8 eall BIR ptlins 0,85 VY JSN
i Ll s 2y L dasalls A

dall jledl el

T



aApaigll adlan)l agan

S 51 O 5l palias i sl NI B 2 5 Y Ul e 30e c S 13)
Y slall ads 3 OMall Gazl J Sy 130 (S5 1 E S 3 LS g
131 .38 ol e g T A Ol 3 Al o b esliazadl
F 85 ¢ an S Ll 3w OV 5l O 4315 45 Ol A
R U Y S R A U RPN

WA o S 425y g p3Las OIS 5 Y LIS > O
el ons g ldl Jels dns ;Y15 280 e 0 5Sall (g 5l
Blazel il oo s milaall 5 g mslacall ods oy Aol 5 gl o s
Al 330 5 cdeld 3 gk 5 eyl 5 50 ) s Y1 puiliall 3S o o
Covons Candlaal gl sl g goi Lgans peiliall 08 25 136 (4, o)
o 5 L2013 0 o uh Ldms e Lgadms ol 13] Lel 4y laze 15 g0
F e - gl 8l3ee Lpam G 5 4 Slaall oS o 15] Al 15 5
SV s ISV pesliall 3

NEVURPERININY <5 150 [%f

el &5 > a5V E JSl
olal 3 Lpam 45 )Y
L;“)!_;;_H:I :df,;é—*-r
A A sl
me l_ﬂajj ) gnid)]
C_,_o] é;;-'fc_ s all
&l dle o
I3V il g Ao

oAl

H—’-‘
h—.ﬂ

i
%

T
L

LA}



5 3h 33 0 e omin

[ 4

] s pls

SULAl I |5 (1i UJi Sl O S Vo s
b o V1 mha o o sslivall s gt 3 o g (:S) ) g ol )y e ::;if.bij
ez Ja Ve Sl sl pesliall s g Je 03855 (- S1 I clane O R R e ol
Blall 0555 15 $3d ;Y e slinall s LS I bl 2l oy BN oSl | SVl badely ilicall
iy N ol B 5ol O35 B e i W iliall i) | AT et
83dowe Sl 3 1 1 035 o Bale piliall 3S > '

B oan o lnan i ais plaall 35 o Sueliiel) pilaal! 3 gia
i g iy gl B 23 03 liall del3 oy it Lzall 3 sl ST
Ejfﬁ%auﬁjﬁﬁﬁ_; eVl i (g g . Rifts pligi¥l i
odans o YL ta plag¥1 i bl Jasy ol g olss Jis el
BLe G 4asdl Ol g Sodomy - o,V pelans Jo LW g Gous I Gl
3 55 S coaall B 3V el VI8 i e ¢ plugsY) i sblie sluzel e
Adaoalls 28l 3555y 5 puall 2ST pap e U1 &350 Claan 5 Ml
5:5'1;1a.mL;A.Héwtgjbyméwgﬂn&;wmmiwj

TNy el ie

Taaelall 5 sadt shazad 1o 3 \gmall Lis ol oye

A



Jlgad¥) Aoy

Ll 8301 Hlgaasl d 55 b ya5
e Jit 6 el i s
Al 38 Lo swall o)
il 3l o d jo el s
3% 3 tha sl e sl
B 53wy ] darall ok
£ 55 - Lpuais 5l g
1 FE I e PO I WY
&l 05 4 b aall
Ae ! gl

Ly ghola o ASt5 VY JSASY |
B o e SISt I 5
ol bl d i
b sl ik 3
Lol i O pg !
Jlatdl gomi 7 foalyll

A sl

3 ol S8l ST, 038 dasladl SV e Asylaialt pilicalt 3 g
(5 Y imiall Jaul STLesls I ilovedlioiiall o 425 3] ¢4 Lo
R PNREP PO JEL (N (18 C PR PN 4] P PO J 0 I B T
3= \Y S AS 1 ST s s

Sl s Iy W 30 6 2 doninn ol idaoes i o 46 dind
ol g 353 g gl ebeadl a8 Wi 5l ) Jamad 3,55 Jaid 3!
o Sk el > o555 cilamall  yivall jlgaail i 45 3L
n.Lh.Ln...dJ.E_;L&..,::.HE" chﬁgiiﬁ.ﬂbul.%ﬂwifﬁﬁ
bos N S| par 04855 el o 51 658 el M35l
J.a_ui (ol ool dmin o ani - i gy lllodp toolgl o adls
152l (ol Jamadls Loy (U1 081 1 o3 s s Y lia
.\ﬂJ&ﬂ'JFﬁﬁMLEJL@J‘M@;H!

0355 o5 IS 1 55l e Vit (glgle 53 S Al Lt it
Lq-.i'.E'_g.'.'hl.g.“Ja.:ﬁkmﬂiﬁn:i.d_b_wj‘:édbichHbJJP&JﬁJhnu
gl o355l e S S d SIS 25 ] st el Ll
b LS 6l g Hl I Y o el J) s ganall e _Hot spots &lu]|
(o 55 5 g Ll Bl ooy Lo 8155 ST sl iy 4% JS

.‘__;ujuaﬁﬁdi..i

oo L) Ay sy ol
Lot Ll il 3 58 5 cplog Y bl Jasle o )Y mlaw e 81,01 038
gl danas s (a1 Gble) Gam Ja ol lpam piliall o 56 Eo
e Lol O IS b mlendl | 5o,V Blasd pn bl oda oy
B 1 by pen 035 5T emlich IS8 e a1 o 0155 culan




JIVHIl col el da

o con e pany lomieal] Gl 0555 01 e iyl e o 5 0

30 25 Ol G YI O S o lay 21 o Lol (o Bl wbs)
el G e 301 2 OB bl dokoe & panad 135 . bl ey SV
AT gd ke Bl Loy 1y B3U| e g cilos =Y

o LA Ble] b 8 SIS

ol S P PP e
piges|

b BN LT L akise)
Ll

1) Codomy 13La . BN ES [0 peiliall S 25 15) ooy Lo b OV

3 3 5md) (5 51 O] 938 ol oy b 5 ¢ pam Lpemy puiliall sl

B il O g 0y 25 45 ke ] 035 J] g3 5w A plinall

O 10 310551 odos 3 ¢ ginall St D g 0d) d 5 gl e g Lgslisd) ST

,Jj').’_',ﬂgac.sul_}:m‘a'h.ln;aij!_};m!.ﬂ_,::h_}mlﬁ
y%é@imﬁhﬂjiayjﬁﬂlsjbﬂL’;JL&J__';‘:!:,.H;_’::J:JJ
J.u:-L@El&@wﬁiwlﬂﬁﬂhuﬁ;#gﬂabmﬁ
(Aol 3 sdmd) J gl 5 50

555 5V pana O o i1 15 g - )5 13) I35 ablga
J’-:’““f"_j?d_,-‘ﬂéﬁdj?_}ﬂw%h'_}Sﬂ;:_a-&;_}_y;_,j;..iajﬁg :
\nJS.:J'f;mu:.._E;UIELJ-MQ:SHJ—:Jir1_;_:-_,_AJ¢.L§JL:J1L§:l4J| o
.@M!athJjY}UWlébdlﬁﬁwlbmw Ty IV a3l pe Jrs iy VY JSENH

.Jjﬁﬂ%lﬁ%l@ﬁﬁ&@dﬁéwldf&peﬂj 8 _rT_”_,;’::i

-.'.-
'.'-'.
e

_ ST

mul il &ljg K2



(o5 10— 0) i 23

Lokl J5Y 1 2p0 88 gmadl 15 1 ol gl ceiSo A2) N A JSSY
(2 Y Bl S Sy S 5 B e e

vbl 1

B e Jleledall fo 50l gilalag 02),¥ 1 pilae
IN e e Y il G N bl e S
e Jams ST dezas I ol el A s
ol Latlas e 3 pedl I 215 ol gl
§@iﬂﬁiah—}dluﬁéymwwﬁgﬂ;nﬁu
3 U LS 5 chiliseadl 31 a) s Lo 85 pmn s
i 1 G lall s o ekl iSa o N i
LSt ot 5 A JS S LS a0
e e Ol eledalt oY Lokt (Sl il LI
OB i Lo i 11 Sl el
STaAL B 5 patall Aada)l o JSC25 5 (5 ena
3 el il S o Jigent Uin dSs i1 & g

g 5855, L1

P ots e ac

& f @S 1
&/ S A

LB,V =

alLigT) REWPA
i
o/ e YA 3 il

.
l"'"'""-l"r'.'“!' r.r ;53.1.!]"!_;“1

L [eST=de i e CIWPN] | |
‘.S\-+=E.§L...¢.I1r

?Ejhﬂjl;ﬁﬁPah—y&}:ﬁJrﬁ ;__.:_,.UMJH
PS"'”

45 Lowal!

e = i 6

Clualiydt Gadad
Sl g ds il POl ga Jgimg 40
A i gl e I BT L5 P
G o ) S ShSay S 2,3 L
GV e JEU P Ol ge 4 pa
¢ o160
sy

(gl B ST e Bl JUSW P il 50 8 a0 (g1 e | L
o202l gas o JEWP ol 4o 6 jans gl ol L Y

f.j"“ E-iL-w-Q-H = = -= .
g 1= — — | 1 i
' a-_l-!-i-'-'lug,l-\m

w,




dAlooll YO LILAII blliillg ASlaundl A5 pn
Uagsll Ayl

Ol g J g D3 gl g pall il b 2,V uilinal S o 430 55
Eégil_;_;.ﬁdi.f_!%ﬂ”ﬁ:ﬁﬂ‘ﬂﬂiﬁ?ﬂﬂwhsﬁﬂ1;ﬁ:ﬁ-ﬂl
B gdledia e o e ST 15 J5Y I a OB 1A ¢ 3 il Jleldl el
o3 I pedlslizal e &3 pandl el Al 3 151 BLa S o
Zhrﬂﬁajbifjxﬂwiﬁ#Uthébhﬂnhwi?nuaﬂ@l:-
A3 ol Gan d g JII N BLE jan Sl T LS g 3Y)
Bl 0l 1 g pall deiaall S o maisle Loy 1S 01 BL A1 L
JRC| [T T PN IS P2 S [P PP Bt -1 CY PON g pi L
S=VY S BLEN S - 5 5 sredl Ludad a5, Lgoal e 01S 15

TV RS VAR U I WV <. (3 Lo [

oSl DY g VA s

iyl

YY



£ MM ol Y il oY) il ¢ g o3| LS e
AP (LR - T P

bodie JK25 I pusliaall 3 ¢ i o aikon

Sdt pslinall 3 pd e p 5 Gl Lo pBs5

@{_51_51.&@’51_?4_#_".-435:3&_&:5 [ﬁi i
D3l IV 0 s ST Asmctidt g coadt L €

T LTI G- R B

foeins Jil s adani Ledkie ABLN pusa

Ll Sl g N I35 ol 5 50 e (5 5]
e A el @5 S Sleel ) e 5U1 L
oSl 0,85 Lo ol uslis Cas

ui‘_,iudﬂm')'ditf_;l.#\ﬂ A0 (235

" @.E’_JS”JLL-JH

el Al Spdlawal! Yy 0TI Le

o2 . poiliall & mall Blhall jlias J > wls 4l

k—«j:-bl—wfl.wn_“ﬂ - Fr_'hJL_*.J“ 155Lﬂ:}iL’LDL&|_L:—i
m;ﬁfaum_;imj;@t_ﬁ}mfm
uljbmﬁaauﬁ!ﬂ_ﬁuhﬁ:}.d_w!I_J1JJ.JLa.:LqJ|
_fjmd-bbgd‘ﬂfdld.w&uuhrﬂ:.‘_}.w&
Y ST J—‘:—-—I LU,J" S5 s,
L—ﬂj@d?%‘ﬁf{;wlw.p—?
S el Bl ey o o haal

Sad) g dases Jo 5l oy 2Ll pid

P Lge i { r=laalt 3 gao

s gl I (g il | o ¥ AL ity o
g (A Add Ly Lgudaay & oy ilie

$ LS it JSETT Oy
35t e Lguaay (ye Buaiis piliall & ,ss
Boadl | tns LIS m 151565 45 350 uclat !
ayla | milaall 3 gus wie milawall pablals
rilaal |3 guo e (AS 5ol | (e ST IS
LA plan !
B389 plagi VI s slulial e (nS| ) JSGETS 1B
Lguiany piliwall (1o gii G g caidnbud| pdd|
o Jiuw!

JHY 31 o pilaall AS p
golawall dgus e dale JHY 1 Sasd
pailai 38,202 A0Sl oLl (e alaT s
¥ el
Ll | b o 31 et | LS (6335 48




<%

W}@ %)

%151}?7
A Olgall —

ol &olg Uo JIgw @) slsaln
ﬁaﬁ.&ii@raf‘ﬂuﬁbhﬂw_; jJ.:f-u_!)jmg...S_maLﬂ #L"ﬂ‘ufﬁ-‘;ﬁ 3
shizal o Lol oo o ga sy I G0 Gl oY1 J) ol B B | L 1y & 525 20,V

O e sl Bl L 5 e s ) b
h

Hj:—i il!__?:-'-ﬁ: -...15 :M

o 13] .4 4 Ua)! ajuwuﬂﬁidﬁ "’“J“'L}SFL" u.a_,LJ‘i

5 5 o8 S 5l Lgh b By 3 e )

ol Lo 5e Lo g § 1o 15Lad 3lous OlgsDig slgoll
Sl gon i Ja el Jo aasy Loy ol o> b e
SN Pl ool po iz oS 5 TV QAR S s o
(Jjﬁﬂ Ji)ﬁh:p- .

wigha)l @ dollul Oilelyal
.r#lﬁ:ﬁnﬁ:id;-@!éﬁl x ) EE

A e S Ve S die Voo Wt dagyt ¥
I:Uu:;.ndj‘}jac“mfnJ_ﬂfptf.ﬁLHch_ddbgmLﬂ&u -
(1bij1ﬂdjbc@fnm1ﬁﬁu1uls
f-* el -.—~*'~=‘r A8 =-’~:¢ t.;;-’J‘ d#‘ iy
G5 1 o gadl J gl b ol gl 3 b Slilla>She 38 .8

6&@-}ﬂﬂjrd¢&4ﬁiﬂ-whﬁhu1d_}ﬂ L}‘n_LL.ﬂJJ‘thI' ¥
W“J_}""JL;‘—M1J{'L“%”J!J‘LEL§“U“J#1

:HJI}J}J! Q'ﬂ:}ll *&.‘UL‘E.-:

ax gl g9 P o]l Alas Sha Ao gl Wlas Sla
aﬂ-" al‘.f.-ﬂ"
nn..,‘“_ ,‘q,_.oa

aee, * " * _ae




~aiolollg)lpall plasian|=

sl B do gadl el s Gty Jasdly ol podl e Sillame (598 LV

V51 125155338 ms sl ] ol 0 SB35y i i) G oty SMsipa A
wllns o G ia s Jaw Y J] o3 cllon e Va5 el )

(LI J g 5 2l o gl el cutlollim e 338 28

SariligUiiiwyl @

HslamSa 0339 &l 51 g J205 Hllon 5 ol Ls5 ) olor pedt Tt ki Loy 2
'ﬂJL:b”"TMCT;jH‘QuLﬂJI J_E-L?LT;J

Cior gall adn o 5t 3la e g o ey ) Sl gall ) 2etIly G Lo 958 1 Y

Lt 52 2l 5 il ad ) ol padl ST el 5l 35 o J g il Do o Wlatns radag -\ ¥
TSV I TGl s

?@1{1@1&.&&ﬂ1b£}?.\1‘

o3 Ll sl I & Sl Ao gadl s & 5 Y1 o gadl JUasl eld] 3 lasell S > o0 L@ .\ ¢
lnlor] e 5 Slab i Sl s

2l sy Flagiy BNV Loy Teldl 3 085 A Ol sadl 25T als B 50 ST p1B LN 0



aJllig

s Olondd el jolae b5 Slall islad )
Jeadl 3 135 ot 13]

il gl izl 313050 ol gl s
JHJL‘!GL“&MC;F%M‘_SLGJFL_«-L;J
EYOR) SN [PG- PO PRCHY PR JPR U e
i a0 Je s glaadloda deluiy L, 52018
A 2SIy I G e g 2 )
e B B
s o jleadl g &g o0l e laadl g celiaiansadl

Pl Ol o s 2l Y e

S5t 30

Sl e VAt el Sl i ol JI35 oAl
e O g dabaiedl JI 3 Il O el Adb i Lo 0
S Uil ad ta i JI I Wl a1 Cis g
Lladl s e 3535 oY ol g Gl 20 Y]
ke Ll il byl el oluy o e day
‘Jﬁﬂ1¢bHJ°@1J-ﬁ1Jltf;P‘uﬁJ
shls, 8 lodl sl A 51 eVl o e
I PNs #8 5 ud) ey Kl o dakad ST
Coeaild (3 g A2B5 ke paiesl 3 r‘h‘l-"‘.,’i/\h
Toedl OIS 5 08 EY 0 Lmslinel 3 i 2 Y1 b

.@ET@JUEQ}#1¢J1J§JLJ;T&EJE

SO ] I s taadl bga o 631 ual
et ) WY el S s e Jos
A3 B0 s o8 1 e 5 plf BN 30
Ol dday JLodl L]y ase Yo |5
31 s ¢ plaws] 3113130 01 1Y) Sl 3

St 15N .L:.-?I,ai;u_rd;;..___:calﬁf,___; L llin pao Ayl g
S0 Lo S35 & pum ol 3 s i 1300 1 Al YT il i igyislll gilg

ALl i g Lo e Seul 13k s §imens 3Ls $EU g oty T

g ||. " i ..r.-""l"l,‘_ll = I3 i |
e A2 g gkl Ad g O J) Al ahl | =l
& 49 g gl du g AU YT asl gl (1] me

N BT
¢ A ]]d..:}\_._..u
E s




J1noll aealo Ju)

R Sillioss g

DMAie g adMN S 5 e O 101, 50 43 b dazas Y JivjJ1 QL gyl
Agd ool Ll g eladl o

dﬁﬁgﬂ1ﬁlé%y1jjmuuu§gjj‘j‘}“&m A
m:pﬂ,m&;l%ﬁw_sbﬁh?.afhwﬂu L 5wl B o V1 b Ayl
AS ol 81,5 cdb g peadl ST, a1 515 V] S

Lalislleg dryll ajls " Sl sl 2z, o V1 ol A ol sl LY
Lgftguhé"ﬂ!@quljjﬂaﬁ_gﬁﬁib;gSJP

uslpdig Jjupl el Shizal o bl Sl gall 5
Gl e R T e (35 el BBl o) L oy J3Y I ol3 0y Y
A bl gVl i J b Je o S1JI05SE Y (s ! Hleadl jlude) Lsad
Ll il

N T U 8yl iSadl 38 Jed IS5 08 0 O il Jr .

RS M IPHPUE AT R NPV PLEE BN VPR PR

S 3 IS ) G OIS | el IS oallas|
S VR (RPN |
B 8 (| o gia Oligd) daids
& iean e Ay Waasl! sl gl
dads poe Sodu AaDA S )5
3 pdin duniimia A S (A g3 ) wlawd




o i I e 055 Y1 ST el T G

I P FEH ERR TN PR8N

by el de i

Sl s GUas. o

sl 43l g 5 aeo| s 251 (S|l T G
2 yldes Y

iby peall g Le

LS Wl . LWIas .o

36 s W1 3 Jam VI L0 ol yadl 1.

¢ .5l
PSS PCH PPN P R P [ REAESN I

I35 & Jads o35S asle il 4o 5L K (5.

bl sadl r AsYIol

s 5 Lol o

AR

L& |

VY

1%

V0 Jigudl e Ll YISl panl

LJHJ}\E;E&;&E‘J%ACE&:L@;\M&”J&M.

:
! Lsom ddai]| ol

SFPIFN
a5 o

E’:L.ﬂﬂ C
E__}}:.H ol

\e

d.naﬂiz\.‘l::lﬂ

@?|lewbﬁmy#&ﬁih

JI s paall

AS ol STl sl 81
Lo S ey JIF NG 5

SR B W VPR N AP
Aol gall s U gl ol s
e 5l S1 5 Aoy el 51

)

.~ 1

S s S 3 Dovoenall LY 2
O 2 258 LY pilinall s g IS > 61 51 61V

E{_'?F-J..UHJL& UL:‘,-
5.:...11.:-;“ -Z EJ—F’L::-QJI A
Lyladl L plagVl. o

Shzel 335 6581, )5l ST el 5L Lo (6
.Jﬁ_béﬂhwdﬂﬁ1ﬁjat»l}

by padl S e Rl ST

Ul . as Wl sl dl o
i L) 5.1-.3....“-_1

E..L'F-L:.'lq_“ cﬂ.ﬂ..,aﬂ .‘}_5..1:1- E.
LJLE:.A_“ fl.ﬂhﬂﬂ JJJ.:!- i

N

X

4y LS SV AU 1 T TN

RN L 0N | P30S [
daeldl s i:.:jJLJl;..:

YA



Y5 Y0 gl e Bl Y s U il

Ll

L} ]

Lk I
i o ol J g s Ll

- Ll

(3E3s) J e s 1o

£

(g)dl)ﬂﬂ!;}’l e A

Sl gadl o 9 15] JI5T 30 oot 38 satt YO
4oy el ke I3 5l JIad Y
PPTEL TP T (NS PI VA B
ases das Lad ilio 410 4 del Ll e 4w
ST (el S ol e s

‘éjhjj}u.l.«;ﬂ)ﬂ&mﬁ@lﬂﬁﬁ!;}wﬂl@j.?i
SO (STOo e JII el S I
Sl ga s Ol go s o 0]
Tud| P’

V4

€ mina 2 oSl gl gl am 95 150 gt . A

.@JMHLESIJ,:JHJE_:SJ&JSMM#QJE.\V

OLs &S So)leall oS5 i cas a1 WA
oS ,JI

olde Je IV S sues DI Jal pall e ps3 14
Y

YRS GRS E-JUIRTIr DA &

155 503 Joel 5 STl ol gl ol 25t L1 gl pml Y Y
4|y

)

Lo oo ez (3 48 loss ST 5 81 L maliadt atiniaat . Y Y
fLsT e 5 66 oo Sladl odams OF a6 13
C1 3 M) Ly B2 G ) Lo (3 j2mse

LY pealiadl 2oy 5 gy Lol - Apau el Al 31 YT
east o3 s Y1 slinall s g J

e 1a% 1 @393 Aladsl

ide o S1 o I35 e ol s o pe Y
JHJJjJ.:'—Tn:.r.J..:-‘_J:M_éJ;.H ng_ﬁ;iz_a_hhhé:jit $[=ala
M) Je adl cdo 5 e o580 Led OIS



Sl iy Sl e
588 ke 1B oY) phaw e ik
s

SN bas olw Lo Y1 s dai. o
0 [ S| PET PR P

J&&Hﬁ;ﬁd‘@ﬁjﬁ@_w .G
i3] ldzal

a5 dny Joo Yl ansy J| peallisge .

* Lo sl
ol 503 IS il g I Sl sall 55 A
:Cla.Jh_sl.:-jJéﬂ!
O )l Ol ge
¢ gl ol 4o 0

Wi olse s

e Lo 45V Ghliall aesr 811 3315 4
izl Jl Syl plagyl ddlas |

L) aidl s puliaall i bl

RATAE L}J_‘,..Jl&piita-?uhf‘?idiﬂlrmwl

JE1V3| B SERN [P EASP IR P AP P B SR

o e dled = Jls 1
3 e Jlead - Jlei .o
ST T

R,

e o e 3 dloedt |

AP (L i O IO e e
Sloghadl por UL o
gexa¥l I be il o ol sl rﬁaﬂl.*_‘g
oo oo 2l kel s 15020 day 5L Les G

Coedl ol |8 Bloee B (g 250

n.:.-r‘,:.r:hjl Yd J}dl |
a2l .3 leu
:}a%ﬁﬂdﬁ‘&ﬂ#@ﬁ,@ﬂl&awl
Jizeadl el oAl

Calewy e Ll da>al
gl e dsdleadl
ﬁ_}ﬂ! Fiaged : | .a U:‘E’:M 1._"..,:-1:,“ o~

.5 ,4)l
sl Eadl s il o

:%i u;L&leaj,b—uijJ«JﬁH1jj1 ,,_:jgﬂ %
L Lo 1 S, ame 055 A5V mslinal

YaS 0 Sz
gﬁ._jl.tmaﬂ i @:L.&Jl J
LI zal—agdl s W PP e

O o g T g 3

‘Jadl £ 2

g s:lll sy edall el e Gy gl NI L

Ll el deal e Com gl Comdlp Lo 0

oo junl gy st

3 Uil e s OF oy 1 JoV15shasdiLe



a> ikl >3] Aol | ) £y

59 A oW YT 5 N1 0 el o, 5.7

Sl slan Jo J guamd| Loy CiS s - oo

g an dl3le oy € il caS s 0 e]llda e
Fodlay S s OlS 13)5 SOV )

s> Lo cad ol Slas Ll 50 0f Sy Las . YY
Colelowe s cilas Lgd J o

A V) il Joodl L5 oy ] iy (Y E

C:LE-AH 38> a;.g_;LE..‘-’.aﬂ E--_.TLﬂ-.aﬂ :_pbﬁﬂ_;ﬁﬂ'ﬂ
RRARN|

YRI5 e B obsl ISl putseid

@s 1

o S s § S g Al O 1 e g LYY
STl om0 1k 0 45K ol I3

I3V padall o BN . YY

S J Sl e g dmda SOl podl Lan . YA
i 048G 150 . 2 Y el d 51 50 38 oy files
¢ sbadly Slanali15as 2SI 42 38 ol e ool

pdsT AU el T 0

5

SS» z
Slsla o

sl

b pweaad)) 3| Al | ¢ i) £ o)

USes o i Lont A Al ol glasl ey N Y
'..-.-

95,0 00 2STE 2l 1SS dzeal Lo VY

SalaLall Zall Lo\ €

W ie T odadl Lladl g ol ol Laal e V0
+V.LRM Lo guloel) ol dsenl

AV 517 gl e Bl olisl IS pusenl

el JSCadl a1 paall g g3 30 1 T

$onall 1in 0355 aS 7 51 \Y

Ul o b Sy (6 Le 5 € oL sl La A A
* € il s

o S o s iS5 90,01 515,V 5 praiedl Le VA
Y s wlslgY|

PLedsla Loy € il 5 . OIS 1 28 3 s Y

§ o iS5 T 2 4o jdl Lo LY



d




Glal gt i COIS Al LiasS 3190 JEI A AL Sl (AGLN Aratlall oyt M 2 V4 €Y Ale 8
Wiz ) (e le 1 931S il 3 ylonddf o Lol (pamd Lactic § . 31 5—alf 554B Lt piu (11 (S31 Loa A Llas¥|
A LS 31 gat O ¢ Lda¥ 1 Al o) dasg -agaetd ¢ Laid| At Sl yS 308 ;8 1o HaBL dax !
(o8 A galt - Al | LM ) a9 IS (o Lginia g LoDt aad A8 yst) 5 el (-8 Slsn
SIAD (yo A g3l pusan’ (o MIie ¢ Lalal (5SaT 38 Lgule 3 plaull e 35uGH (39 3 ISE LM LB -5 ) guall

LOla it 43 ya 7 3e (B LgtLaaTu® (AALLSH 31 gl

r

g Erm |

E

i il lsf

;;Taméjﬂa,siaio&@.&ﬁ,i;Jﬁymeﬂ}ajtg@Jl
%&Jﬁhﬂb;?—ﬁl‘rﬂ;—mwéJLﬂ‘&ﬂMW‘:HL&JI .
DNA .S ; LogslasY ¢ uadl
GhMY\&;ﬁijh)ﬁJirLﬁ!W&Qﬁﬁ‘@rl@hﬁ@‘:WI .
SLli Y s gl gl M a5 Ualases gl 05 clgd St I
Rl bdeed 6L T B e 55350 Asle 5 e 2 g At dadad Jamz ol sgaloaidt o
o JSI SN 5l Lol

iene A5y pSOVN A Bl B Gyl DS PSS —
JﬁﬁJ!uLm.QJ!:mﬂ\flC_ﬁf@ty Sugul dSuall
Gl e SIS 5 LI e L




L el s Sl Gl canne ol Lgake Lailonadly 2ada 21,5 O
Sl &y e

J grazdly 6136 panad il L) o o deas S35 g L2l 1P
Bl e

o

dolell 6559

A s JS o g o Al (S0
aaie Lus . _r_g:l_'l-i:I'L_l—Li-‘l-}
e o)t Bal i del uiy

AN (i B P

Jalll yuyadi

Al B Alals

andsdl a5 As 300 5 St
g,:j')L: 2o lgd IE-'|.'.1 Ls 4>
el s 75 05 b o
PRI P N
Sty BN ) Lnser

i Ul guyaJl
L 531535 g i) A Lwdil

j—ﬁ—:—‘: -d_m._l:'lﬁ" Eﬂi
4.1.@.».:-;.:- 3._::-..“ QUJ;L&J!
Bl e
rl_.....:-.'a\hnl \_;;__).19 F _':,_J;LS::.‘;_;
-..tfr.q-l::.'-q.llll f'L"'":"ﬂl'-f L!_.JEH
s ol oYl ey e




dy 2ol Ol 5 2

At oA ) B SLE s

Jos! il é La )l jonl e
oS ogd Jo Bl o3 & yhe m.,;-'

shad ikl s st Ylgtag yomgiolddt L B J st

| L) s 505 . oo L 25 i e 03] | S0 R
SIS LDk 5,y b (R gl s gmi gilysl of B uelll | MEEE

L JSH ::JUL,;MJ..;.; Sl jes b Wk pudlodn | B 200

&% L i ol

il o colodl g e YO iley panl

ade 281 g S g pedadl e Bl 2V 0 o) =

N _ q"c“-ﬂ L f -
B, e s slall el a8 RERER | o . g b
. e i;_lﬂﬁi Jl ;_‘1)1_:_“ ,b..:.-‘_]l..l.” PL@J‘L}#ULH You -ﬂ.:f-‘ ﬁLF-j J.-.t:l.'.‘l-l =Y i.'.:’i:'“ J "'j":.
ﬁT:ULc-,.E_:,.J& E,_;.,.q_."..:n'“- ﬁﬁif#‘jﬁbﬁﬁﬁ;ﬁJH& o o - ;ffv'i

\_jS:...J'I L_-I-J.':L-.-J . ead ) 5\ iy
WJ&JHJSE;—’LT*M””J# = AN
S el pamedl Lad LIS sl ele I Ll

Slodlaall LSt hadl s Sa 5o £33 el il s el s B bl LSy o

B, Je oSl i SN e LU :&;.:.JL Lold
Sloaall oda %Lm lge SV L..J JEVR It AV ﬂl—‘”d"‘ e=S1 B sl 0 7,

B bl s ear il S S ST 3] Bdow O 83 g5 e L 42 0K
) slodl )52 codall el | c)L:m & Lodl 7% Py
slb 3o el slb J) ol ek
s IS S 5y cadladl sledl J] ol LR

P * H TEe W wow | _‘-'*—_-'-. Fa
;—J‘EJ E;Jijhsdl LW - P L n..'.a"l"% eka ""—‘m?@
i —
L BT - . S et
\_LLde de. o L_5..1.-:!- ‘;-;;&“ﬂﬂ
& )
Nl e ™
r i 3 - =y
'ﬁl P,
4"-1. T.-r""-"'..u_ﬂh_‘.{,r 1-.-?' #‘*&‘ﬂm
Qi e P P e, =
1-'. e Hl}':'" P".u- ‘ll'-r' i ) |- i
Lt e g - h — i
.-._ ¢ '-"'l- --:__::_‘-,._- ._.‘_
ﬂu".'-."i.,_ - . _.-':.—'
el Yy, "
- - ‘Tﬁ‘,r"s‘l__'l-__ '\--__‘_;-q.'
» l," - -
L ' F
- ] ‘ -
- = il
e '. - )
- L "l'-
o e . = il .-"f . = r
- - = T P L :._
S _: il = - &
- ; e e e sy ¥ - -
i e s -
.‘ i i o ‘._'
F - ’ Ay gl s . i
II_ 4 '—n.#"- i I -.- - " "
2] ¢ e £ v bt st ¢ '
% T ¥ ¥
¥ e iy e -
1 - e ft - . f - pv e




i L Slalins 15 Y 5T Lgh Y S oty 3] Jus 5L ,0LC] @)
ol 5Y)

ad daad Gl Wasluil 5 paalt g paid| Gl 253 3 gl Y YT adsiuwl )

L

B e T aggae Laliae fald (AoST jls Che Zoenl LY

Aaliae sloul 2 50e

Ll | Cllo g AalSH LST .Y

AeISI ae [y L E

dcaidai jaleas) ST Wl 2 Olsllaall 5 pwe 2 A0S fpe Cosal L0
sl L i (clian

S LYy 5 pons Y1 Ao B pellenae 3 oad s A3V 320001 51 LI)AT O
.uL‘..n.Af..g.i,[_} u.a.‘Jl ,;_EL;...- <YY s Suels

St ild paeldl

il sl eladl ol % 8 e
o b e O LB e Lyl
eloJl JL;:J!W‘_’LO#LAM1 &LEJJ __JL:-:GYH

JEls e el il 5 L2
- .J.S:.-Jl_g 'q;;h—hﬁlll;l:dl

) gamn Y Zno 5l

_ 2l Bl oo Y

J315 e 8 eI 08 ol godl 2 4 Ol + 3 peld 2o Jadl Lol
55l LS ot Lt g 5l ] a s

RETCUTOR [ERCHVC RN SYSPENNGY sl Gl e Y

AV deins AV L 3 “ijf‘““‘m Sl sensed

S e 13] LealaSily LS

A il Bl

2 N

e 0348 35 i e G1DI @)

Jab Y o L yl5 N LS 5 3ol bzl

A



L2 55 5 9 52 | palt doae 93

5o 2 S b olil faadll 36 3 s s I ST s 58,
sl i 3555 b oyl o ol Juaddl bl Jus @

skl Je Ul ge a5 13 () 81 o
bl e 33l e b S 3 (B) ST e
bl ode e 61 U g T 58 5 S 1) 5 Bl 0n ] sl Il Bcl)S 2 @)
ol 28 Sl ] o 8 13 @
o)) b Sl mes @

E CSO Y b PRPRIPON | 05 PRSP | C 1 0PN PR W JCOOM B

EJL'LLIH E;PJ.E.TILL_&

EYe

Ledls A3l el 3 > o &) pene Yl Ao L
LA e d g JUSYT Lgmnaar ol gl Sy Y
.Nljwwléﬂl;wiwlziﬁ 5

obadl ol g LAY e ez L8

,Huﬂlﬁﬁeh:..su:ﬂn_,ahﬁigu! LMl Le

h;?dﬁﬂi:ﬂ ‘Jﬁuﬁ‘é'm@jwl ~,‘”L§JJ;¢3 e 5"\“ 1

S SN g b s il ) b Chatall pliY danl o 5 LY
| B glaea]l

‘J::BL“:“”CJ:HJ;J“HJerL“JH}‘“M. : !rLJdY‘ A

il ) oo a3 S0 5 Il (5 V1) haanadl pLi¥l oy -8

LAY



B e gt Bl

W (e

[=] z

whiaraLien.edu.sa

.."I . “ l-_:'é ..I & .i

W T : :
-l Jau wlrall

1 Bl fam gl Euulfdfﬂ!&_uﬁb_iarﬂchm# LAl eV 230 2y by

Mcq_.ﬁ_usau.gqﬂmwnmuu@&gﬁﬂJs:J!i I

tﬂ}ﬂﬁnﬁﬂﬂp@ﬁ.ﬂj;.a,-.,u‘_;mf*ﬁ_uqﬁg;‘w LY dans Ol ol S 4 S e 5

o[ L’}L:-J'I_gm)wiﬂwbdu
[ adaldl & - : : A ; | el i) adadl Jaa §
SRR “’L_“M@MLE “:5“")@ B e M!JM‘MHJﬁ#%chﬁf.

oo Sl 3l gadl i pea ey oo ¢ L VI G3LEIL o331 L) il
30 o 5 2 3 e ey Loy ol s gl 3 Sty il ey el W
U3 dazey g . ddlises 1JEJJULJHPL_“A|J§EJJJJ1:1}JL(.:L_H }ﬁrgij%wrﬂufc@f-
e 1 S 0 s himtene e SIS
A arbdl Ogs a1 LA _,Jsl_,.dh&mmﬁ»_w ELE:H‘JH ” ,mJlLL-».r-J‘J’w
[_j.a_JlJ:t_fh & a5 Passive Transport Ll Jumm@w1 mi"
LYl s O muﬁd@ln;un@d@m;w1 -

u:.“ JH}J‘HJ’“;’}U‘ o [.Sp-u“r_ n
p s5ckadl JLESY 5 od) pae W Lol | T il B D g

_ ) - oo el B e Bl Y e
l.:.-ll.':g_J:f-L!%r Eﬂj‘ﬁ&lrﬁbiﬁu“‘hﬁﬂ:ﬁbﬁsﬂ Py Frivn) 1'““} £ 2l .l "Ill “,“! JY_=

3 = : =

:ﬁuﬁiyabﬁldﬁﬁmﬁwj ;L}@lgﬁ!};ﬁﬂﬁﬁﬂ : .;;L:.ﬁ\i_,,_i,:_ﬂ:.n;euljmié_,.lsd'l

susssamsesesnsa A esls goola Ll ;‘b'uy—J*

saasssassssasesss umuj (e i+ I._H,JUH:J:—}J

1:‘71};*:* o u:ﬁlﬁmlr_hvﬂ_:ﬂuuki_gﬁ_ﬂ_ujl

& gl

HHH o o8 & dae thjus 2l

» ™~ - T kgh_}%"}-’_}ﬂ1j I:l.‘.:'_jﬁ-.l.”) 'lu_-’LLw.UI

maw 1 :,’#‘E .asllall CLH

HHY as ) Gl Sl S Syall L

a_;li.:...ﬁ-L: )i...ll taj -"u.:Lo:.lJ] sl dﬂk:-

8 elda]l

: 63221 Olapaell

T HH EEEE . el ® J.LJ1 Jadl .

- ,...-E: ‘E' LE}‘U"l C']J_:-"ﬂ . _}Lf..'.'.unhlll' .

: saisigai oYl olles - Oyl .

= - IR Sl il o ;_,*jy__}ﬂ ol

) goll slnd pran s tiilamdl LS 3O el 2l a2y Y SIS il e pgedll sy .

7 sl s S5l e ST g I3 (e 55 e Lol Jad) .
3 adans B ol el el ezl

AA



S = e A B o Ll pnddl] ol LD plios Y ISR
qu'h‘\lﬁ‘uhy.n}mb\\ LN E

r.JJ'I iy B Jlgbhf ‘TF‘}.!'I .y

=

J‘L;-JL}J-?' I, -
A o el el T L
u%ﬂliupﬂﬂm ';L‘jc'ﬁ"il-::"‘-"

LI okt .
"% s O | Ty ti_.L-'.Jh__g‘__;.L.jlbp_-ﬂ ol e gus] L2
e et ] | L )i e il o b e B psiladinl

TP e P L LU L I [ Jdeadl ads i 45 5 ¢Equilibrium gl 55Y)
() JaYI e =Sy '=

i s aiaze ] Sy | | I e e (TR

SleS dloses &l 1 ...I_HLI':}'L:'-J FRCh | | th___u_“ ot | s
.J_;ll.:#Lg.!m‘J!nymij " ) Jm.d'? - jg'll..rr'"l)'ll 4.71—5:’ . c"atl

: ol Ja e s S SlaS e 018 1 (g g Lot ¢SV 50 LS

J:wa?w;,h;m1.f Sl ol s Lois 5 colpamdl o) 3 ) SLas YT Ldas I3 SN
oeSlr S dorm | ol ool I L3 3 ST oSV ol 1 300 0 45 ] o] LS

Selolls il Saog LYo | W Ll el el LS e Sitte ppme oS 2 (o VIS

Faﬂm}wﬁa}wmi .Tﬁﬂlﬁuc@yﬁ

AR5 10 das (5 5 e Ll . ;

155 12 5o IS0 eladl OF L los s 3 ¢ Ladt )Ll - A ) gamas ¥ | dusca L]

Nl | :
- &1;Jipm1ﬁﬁﬂ}?ﬂ;ﬁﬂ@#JLHMHMWTJLWIEJL@JHH
Sl o B L T L Gl LasY sl Gy b e s eLiadl e Lo sl 25
Yoy pdldS 5 .0sSmosis &) gem I Aol Ll jLi5| ddas e




ﬁ?:lﬂ‘ﬁ@guﬂﬂ #Miﬁl}ﬁ#%ubﬁ ;.‘-_J.:-Jiﬁrjhl.!
J}M1J_}?J|1£M¢J.1:-L4Llhjilﬁ?JGJ!WIJ:LthJ;QFLJi

:L;)'Lg.:‘.u*ﬂ L_Jm_‘.'ﬂ {'55‘ Sl C:».é."r! LS r.cn.a-jl elaJl Hfa
r.é_,l.:'»r_ﬂ Sldsdl F u_anU'i lgilie slazl #lal) E..;ELJ‘» LSl Olaas OF G::.:_j

a5l G TISLT . pibads b sl iy bas dD Y 2N 5o LS

lg_')ll::- J.';-h u_‘! : i.ﬂ......_‘.a"“_ eLoJl 1._.'|L3 Ll.._..-hj.ljl e Lol ‘_!_'a nl..'..n...b_g_g _;W_LQ.H J ,La-m_ll
LS gl il e il lars e s 5y Les coladly e o )
.(n.._-l}"l"_}i.ﬂl

< N 3 o) 3 g 33 oy 5N

LYl s o 1310 :L.::.j 3..:51}:;»& Lol .;_5" L_j!h_wﬂji IO P PR P

ladl o8 S SlaS g 5 13] aeis Ll 5 4512

b & g gy rd 3 5l ;,Ali.l.q.ﬂ LI ‘_}.-».J: posdall HLLZOY
ol J:«-Lg_,:-'-wl 3 gadl o Wl LazY| E;.L«.p#d'}‘lﬁ- I LAl
Sl sl s Bl 855 LN J 5 adated D6 - el 6, SN S|
I in oy LI i g gad A a3 L) 3 53 gyl

Facilitated Diffusion AV AR q,L.Jt J&dl oy

( Skl "
xhq_ii.-ilpllim-.: ais ol daloell Lylaill dumlyd I gyl Ju

L oY D s P KA
b eldids
Lyl g Lo g I
BB 3 paialh B
i) yone TN

(M

Lile O 5N Sdoe

g bl
ﬁJLELa-_‘ :":J-";"J1 crt

-]
'.‘-l I.'ﬁa
-“‘ N ® auﬂﬂ'
ee, * " * _ae

=l | E =T T=



Lo lalzal Sl LA e € JSCAN

e gk b J5 5 o ydondl il at]]
7o Y JES L aa A0
Gk e el ol el g

Lozl

alBLl SIS g

Sl sl e Sl dazas
Y Ol an b iUl
8y gy Lyl eda foss
Oﬁ”ﬂgﬁiﬂ@iéjai.@r
3 I3 Sl 0
i ol Jlesls
PRI (PP S|
e Js e S €83 g
gl (O gadl) ol
ol 55 3 4,51 s

—akl g

Jt‘- g“

Lt el

hanill Jaill

E:JADQJJMHJ*QMHJYTG{-_LH!Eﬂ%ﬂ;:ﬁn:ﬂidﬁi&é&
73N ST B ) e ol Lol it (gU) hidans JY Caladl )
oar 1] 0LV jany b ) o 05 S 85 gall o el s
S o L -l Mted 15 8 Ll s LgzoS OF 05 L) o) 5l
& Sl LSy L ST 51 LS OF o) 51 )
LI L2V da g el 5l Z SN JESY e Sl 0,801
S5 I eI JUsl g8 ooty (Ul Ll .oy ¥ SIS OF 122 cp ek
Aplié el gal Jad Bl J) sl o lows Dol o o s .l

Active Transport il Jadloda Ll ollee L_,;MEJ
psededl sl lles 3 LS AL Oy It Jadl Las ol
EIHI JEEES YR FUWEIEE R AL AP 1PN |3 y—adi o —2
J1}4J‘J__r=-r_‘.'3 Ln..L'..F-___g- L‘-—Fu_‘]‘)ull Ll P Lg.Lﬂ.J-' ¢asllall 1.1-'1...._.;_;),.” -_j.Lg.._....Jj ) 3

Lol e Ldis g 2 ol e Lo 5 O LeSlas AL olis o 1 e &) g
ade e

ur' - L ) ol



e
I."'-“-,F wilf

¥ j‘f ]

r-..' e
J' S

L1
o 1' el

3 -
T e

Ny

‘:'l'l
o

ol 2liaylg dos Lyl

bV A i K Y il 5 oS sl iy 0455
FPESY-| CJLL‘;J_,:J1QLZ_‘}:_—L}:J£?A‘}W1 #Lﬂﬁ‘_ﬂﬂmw1 QL;J;H‘M!_H
il and 8,5 U ySn s o ity s L e s 6 oS01 oL Y
o M oLzl Lo s ol yodl o] LIS oy A1 el s g
Wlde e Llodltus Il b gidl 2 La>s s .Endocytosis deall|
0 IS o LeS 4y ol o gy
éﬁldﬁ?ihﬁ_j@ﬂﬁdﬁéqg}wdﬁlaiﬂ1 s
@M%‘Ml@.ﬁﬁéﬂic}ﬁﬂ‘@jEKGC}’I:USIS
i.:l:-r_H (T__Jl—".';rllsﬁ""ﬂ‘ ulﬂh_i_j:hn‘_;.l.h..‘an‘_?_n_;w| ;LZH‘CAE_,:F&M
e delas AN Asle SNl sl 3L 4 ol oda Suacdl LY Jomz w5
s dasele Ll s Al e ol ol QU] 381 b dos s 5 L plaball o2

s

a0 8@
lﬂﬁ'#

Ul o :|L_|

c-l'-'_g l..-'lli L,L:‘-J'I de g
1 =8 1-.1-1. ;:’i;:.‘+,u

i



qy

D) o Ldal e Jad) Oldes

\.ﬁ.....:....[,,...m..”l._:q.l.le_JL:......“l O .,.-.,.-...-.!.. Sy 'Iq.‘h...u |._..._L-.~_.._h-._1 *J.J 4-1..-....&:_:“_41'-1PL..-.-.*_I'|
s_-ll.a-...l:r ..-J-‘L!,.-ﬁ 1-1 'b;lllﬂﬂ,..lu.?;l] | g3 .a'l J]C-...ﬂ'.-_-.-,-. ‘I_FL-.....:-...... JJ¢U1}d.L~!LJ|n;-'LL:.|__g;:.rI|LE.§
._'_,!F,l""""..,?'h"ll .._,|'_""l.1-- - q ..:!-ur...ll| ﬂl vl q:ﬂ-.l..ll| ﬂ.ah:...-.-.l ""1 ‘.'LII| ."-ll q.a..ll LIII Lada L ,____‘.'|_':_'.:_5;::|| J*-}Il__"_ _:;-1|- v-.'-"l-".:l.".l.lll|

|».-.-'I..L|| h,JJ' e q'l L":_'H.-*'-Jl ._.rl| L-:E'l..l.':...; '_,:a_}'}'l._J'] »L..':.t.'ILu Lolaed b '_..:'.'.u"_'..l........rlll

o XYV (P i) A ge el | LAY
® - L

e _ .1._..1'"‘1 ’

el S S
-l'i'l' -

A o ® o
° -* A
. -
_ Fjg.ull_;'..i."&‘ﬂ'l
® 850 LEOY

il ....:L.._UJ-I et h"’t'“ *"'

2 > I NCR R ITR T:
» zaAigl T
- aslll ol Al

| g b (g )

; 'I-.._..-.J‘g:_-

LAY

Bl

ST =N 1y daatdl
ey “;‘*}.}L:JI sl e g
J=1d J eanis g aslll J g 2 L .
I8 gmedll 8 T s y-..ajl,‘}" ;: ;_é}m;t*ﬁyl
e Liall ﬁL‘i':-l J 1_5"-\-'3-1 'If}'i &n e
5 Lo ks ; S

b

dqaldl




LaolaAiwlg dsUall ule Jgaall

bls (S0l VI Sl A1 EUa o pdlls S 58N foammy ol s
AP PETNTOPR EA B v SR -0 IR 1111 B LSS C E EY
CpamS g L] 'J._u_g:..,éﬂ olbltl elsY Za3Y (g 2T Jal I sl
cHleladleda o uds . dds 5 8 Sded Wil S oMels ol sl edas
- .Metabolism u.b.ﬁh.‘.‘.:r'l._,!.q.ﬁ il Sl

s Led ley Y1 ) el lles I Lsle Sl odelad 2 Lo
Joind G g Lanind o g ke e o5 i g il AT s Sy Y1
e el IV 5 e 093 A b adat 5 ) 5 gl el -l
Ziedl Jlonil EiSlay oSt d a) Soikomy )15 - i) Lal el STt
sl b Slay SV i 1380 L (6 AV Al o el e s 5ske O e
ST Jantns LT oS s ¥ LS 150h ool g 8L L 55 il s
el o V1 Sy (Ul ol e fos (oS ey VKA 3 LS 65 e
=She el plad] B uslad g Lr_.—?v_u S Blds Bl oley 3 6 S
s Jels S5 8 e e Sl Ol sl eSS 5 Bl 3] 5 dSLenS)
et 635 g o3l ey il Sl

-'H "
ﬁ__r‘.,-_ ,,_,H!. 2 ‘L . oo &
= I 1 2 |

PO [T 1LY ER [ - ST <
Sl
s a

t;q_'):- " 11":'-,'. PR

ce A S ey

gﬁR&M‘HJGH

SRS

e S Sl ol Y1 el

s Yo Sl JG S e e deld S
& .'_}‘4"‘- ij TU R ERE)' 1’—.1;-'}”
i

q¢



6CO, + 6H,0 + asgan s ——-C
Judgypls S :..u-d--ﬁ' Ldlides IO dfwl'ﬁ-’&r-"-“(_rﬁ—'ﬁ

— #L ol
55250

Ll ides SGLAI Jomzad A JSd
gl wal g gl
AP PR SRR S
uiFJgJ?d WA RV} zlou
Blazed 5 gl el idas
Sl dslalt Je

."'f.- ._&i,!"‘ll i-'l'__“j,_';:::-J"i'l' T
I'a& Ayl (ar dnie o, ke Akt Loy Lail dmlys ) £l R wpl

‘4.

(=

QN d

Lo L gl Ciias (Shpaalt o it
L_'.JIL.':-r.T.-.:L;l ;ll.:l.sﬂ II_LGL@.E_E#**JHL;J'
&.:-J‘ ub_,l:n.aﬂ L_5h -._.tlL:-r_....aJLH ‘uks:.l.@.«a;.]
c@d‘uﬂlJ]L!deuL?‘r.M‘JjL?‘J Lg..inu..l!
»...JM!LH Luh'l.,.]lw“gnwllﬂd@

Mgy Ll o ez S
asllall LJ'L?M“ u.;.-rll.‘.'-r....-.qj ol E.:E._m_g C.JULJi :-..E‘.'.‘.-..-..-.a_' T
@mdwuwam IS )
\_LLg.A_‘.... s .Photosynthesis _,w:.h LI

| Sl aiad il a5 25 pea 530
celdall n__:L:.'LPLg

Slatiall (5 pmou Dl yudud 9 HST Al
P ﬁﬂ&?ﬁ)}ﬁgwf*"ﬂﬁ' - Ao e

H,,0,+ 60, g
ol dom 35 .45 sl Bl Lolatal gl
AL LM b el asdl clasu Yl b wls 2l
S g1 S ST S0 I BLOYL- Lataall s pua)l Bl Jonz o5
B Al e ade e gl eledl IS 5 el sl o SULN e oo
Jiﬁwﬁmsjﬁu&igﬂmwtﬁaﬁﬂg.JS_JG;_.a:

L 1. Sl e Ll g 28T UL s Sl pobutdig S ot j3
T [ PP SRR [P [ L3-S V-3 LS PR P [ R | U
.;@1;3@13*,!#;?!_5}&4@;

bl JST s o Sl all g5 o g gl ool s o 15
djm@*w.cuﬂnguyw_:,ﬁ;@nwcuﬂnaﬁ_;w
dxs .olaell e gdas I Y Cl e el Je feass €yl
OB ¢ JSE e Ll U jend . Oolanzie ol (6 24T lSgrene  Jo S ool
‘us‘n:ut;,agsa;.zpﬁaj;fzphﬂyﬁérauw:L_J.qﬁ



a5 8 Ul 3 SN ol ), S ad B S 5L 2o s (Galntt (pua N
Slgi s wohaall L O] S5 e g i LT o >Ny ¢ 2l
GBUall jams gz celdidl Mo Lle faos cilall o S olaS
L S et bee ) B e Gllay SV gdan g kS - o L3T A28 LY @lle
1 e o 1 oS W) s bt el A1 s o] t:,;,, cr S| P [ |
SMhae LY e i oV aa)l Jlas i wle oleaS Jla ST 1 Lgrey A2 ol b sl
.Cellular Respiration Hg_,_l::..ll il ilas S L:)_:,_,,_‘_Si}” ‘,_.p,_lh ;| ‘:rﬂ" ol laklly L ol
sl A Lty Yo ASlaS ML ot ol Bheall o Sty | 33 il L) S
Lhas b Jbd! 5n LSy L & el AUl et el 0l 3 ) sl ptle Zugr i o

By Bl g La STy cdaa )
SN i) il g o g 0 Sl SO Gl sl | T TS jﬁu;—ﬁ
: o

i) Bdas o3 S3 plalal) iy 3 ) o s
qiLéle-‘-.

Al 3 Moeld LG o) s ol STl g SO Oy g 5S1 ot
al;gﬁﬁnwﬁk;meP1£@ﬁJ|J¢ﬂ1wT@

E et P A IS e S Jo S8 ke L iy T~
bolol e Jlobadleds b b3l ':_,.EjLLn_‘.JJ.HO.p LMHJJ_L:AJH

Ul pemdls UL LN 5 LS sl Jotls ol ol P etgcdasls | sl Sl bzl

Aol eda JNs 5 .6 5V Lol B glieall e dpdkall g ol ladlly | B, o=F ey S
ubﬁi.xr,si‘_;;ua_:ﬂLﬁwhw;igwﬁgﬁw‘ﬂd@g | A o e

LT CA oSl | FUN WESIRCR), V-1 L POT IV VWSS | !
A S 3 LS il B il Lt o ke

folms o o2 Al el ALBS, I el
) SV e D18 S Jaas Y U ks
o (55 ke ) LSl ol 10 L 2 ndt LR
e J gl Ll e o (Fermentation jezel
353090 Sl ol B8 ieall A3l Jaa
u...a.JldseJl:-JlrmLa.S' J.q_-».,JH.J.a_; Q_:HS"N
S OsS sladle g Mg cp Mgl 3 — (g 5l
il ol sl S5 i8] ) e s ¢ pudagn s 3
LasS MBS it o el koS grall ] Jaees AR B 3 a5 S
) e el e ety cp 5 szl ol (g =  maile
0SS W il g e e IBlazel 5 L edladlly LI

oW | Sldeal g p8

47



:Jﬂl..a:fmﬂ'll_rc-c:.._; Ve s
.ﬁ.ﬂi—.’l-n.d“1‘.

-— glcll
auigpalll galgoll puc sﬂ

Bulade Ao e il i
4 5 5l 455 ASIYN w31 ) )
t:-ﬁﬁjla'-“ BEL J_5_=- -...".JLA_,J.M

FR Y

Y

CA G b e S ua gl dalds
T3 Aol 3 it L O 1SS

-odoa

cOleladl &gl S Y VY S

s o S S

ldly (gadidl i

J e Lsalds| 5 2]l
.‘_;J::'-t:;['lf

—aql d

0550 AT 56 & el o3
AP NPT, W-plgy PN

ETLqﬁdLmAtJr..qudéang}HC;aLﬁ.ﬁ'Jiﬂ\u;MGﬁﬂ!
J.u...":JLnJ-;jU::.H Cbijd:'swluwéiwﬁ Qﬁﬂ‘ J_U.h_ﬂ "!).a-.‘.‘r.'-'.u
Maall b LS Gaax @S| 5 e il Juae a0l e 4

¢ il e o2 B o )

I LS e el oSl g s i 3all Aol OB slieall an,
Lo el il Ghns ol pinal e dedi o g2y el Bes
18 jran 4SS oella ]y Colod) 2535 ) Sl Jaas oy

Lol B glinall 0 el A5 €5l o 3 U g8 el ol
SO PR PR LS OO B WERES UL B DO S [ o BN R WS
S o) FLl 0 g ST ST G0 s D Legin 2 0 0 S
sl s s3] 3 ez J oSl Lol o

chags Sllae SNyl 33U 0 Sldealt G AT LG SILEMalf
el lanllain s BRI L 55 -yl y il y 3 gl oL o
A o IS 3l oLl 5 el i) g BRI VY S e
ol ¢ il Lgmsoar Aol B el p 555 M) Solontiadl i g




JaLﬁdl L';fi}”uin_llg.__umu:-'ltfulb?‘)t* Dyt
Ol S r""**‘s‘:'“'cﬂ;_;’)*"ﬂ Ll Al JMSeb ¢l 55

o . ,.“.Lan

852N dST S0 geind (g sl il Bdae 3 Ll i) o 3 OManid
;.q.':!-,.}‘ﬂ_ﬁjﬁ-E_TEHFL#HL:L#JWJMLM}GQMLWEFMU

alodl Il leu&fujmjmm U

¢J|F1JJ;¢£E§:J:}UHFM1?&Z@M -
S 2l AVl daaldl e daal & a0

;L\.L;l.l.ﬁ
*

-

._‘}L-.’:-:-'..'l\:'“j %J}HH‘F&HJ?QJE :

.L@Jsuuaibiﬁ‘}ﬁ

o) U8 plivall Lglomzs 2 Bl S puziz

sl @Bl ) Lol b g5 oY) e
wlls, 2

ey 6 skl kit e 0,5

B i

oyl il e sladl O sl 5, 130 -
Coidlons b 4 5 el 451,301

i Je bl Bl an kLT aS —
€25 31 ¢l ga

;ﬂrwdﬂi;uid:wg1 __;1‘_}.‘1- A
dﬁ#‘f“@t}ﬁﬁ-j f-'u.T. ﬂ-—‘_ﬁ

Sgd b Sy e 5 5l

S

Q;.‘MI‘J.E.HI

(0 palsilig g pallalgll Gle LT Juass
LD Lgildd o ybs (pe SDLAAT

alielage ! HLasi Y g ds) g Y Aot (g Jlazn ¥l @
crilaad | JE3T e

Jaliidt Jaid

Jadl dules 2 Loga 1ygs ABLII Slicd g pud) (g333  °
dadid

B pe (pa 55S) ABL SLLG g o) Joatad  *

Solnt) z1 W19 daald!

IS5 A s Jlatgl) Ja 00 Lesdie Dilgamall (9855 ®
chealdl Ades
drlos IO @it Hls Dlganall Ol gliowa 7 p55
SELVENIFAPES-1

lga! Aol g MLEHGL:JMI
ddbeasd! SO e (2 U..m‘.'a'.'! wldae
?al'r‘_g.j.lmluq.uq-‘_j:-la
I doliesS 48l 1) ddgall a8lall J gt
‘A,jjm.n.-.'._._..nm

s3: §,2Y1 flua¥l (haasy Judg)siSI ales

ouadd
Slaiit) LSl Lgiblls Lo SISIgll Juasd
ey wSlgia g
ool o S Faation! Aot | LSS adatins
-adlall Lo Jguaxdlg 59 glnd|
opmuS ¥ Old 2 A3UaY) posill ddes o

A



il 3 e gad daul

T (s
[=];*

whiaraLien.edu.sa

Layil4ig el olusdsil
LA il fyol Lo

5 plindl odn € o a1 o35 b ke Y g iy 88 2L L _SYIL wlrail
JﬂaﬁhﬂdeJLwLEJj1ﬂfmdrwiﬁﬁdﬂngﬂjﬁl}l éj@irm\mwrc&ﬁ.
ol L) L3 glaull oda foam (S LM (™ o0 O 4S5 Lgal | S sbeedl pLiN gl w5 m
B o Bl o sl e o5 iy Bkt e TS LS O P Saltall i) o 0,5
E%lf}mw‘}dlmfmfé_,ﬂ-irwmwj1.15..9:_9 Mﬁﬁihb};:‘ﬁmuht}wl
ok odn 3018 g8 50 Gl Ikt Ul o b AN ;;L‘r;‘ Gtk
f_;i_ ¢ ; » ; - N I W "“q"'a"de“""‘ J i B
aé&1r@?1&kﬁrﬁﬁ‘#1si_ﬁﬂ1d _J--h..*.'.-‘L!l)B-.a-U . Hrll h‘\lrl;-:‘*-""it‘!ﬂj:.
J!EJ#H;JIWIMWJ}M@AJ-%L@“JTJS..’;.HL*;Q 5 ”__;LS.'IJLJ
3l et |S o3 g0 ool lee 5] 6 gy B3| S Cpend | S obas Y Loy S s g

5 i) ST

aulAall 6)9a il

- JQ# dLoaill
Jauaqm&tﬁ;uiz;_mupm@:J,L;L.;JﬂJL;L;:LUE e Lol ol gieadl gad dazay W
(o 03 o ¢ A B il 038 T A sl 5 5 O3yl Le V5 el Syl pl Y

_ N chamalal NI A alss m
il 5500 Lgna 15U ¢33 LAl U La) B3 ol g .5 gau 653 5 b
Jﬂi > - J_ﬁjf'mgf?—*:‘:f'“fl'iﬂhﬁ

Aales Q:-E.-!L:*:” e

b ioed gl Loa¥l Lty —Losdl s 1 o) ol i) Lo
A S o s e JL 5 peall Ulyjagll uul}ne

: Db ot § oS e 8l g3l
NS a8l e (g 24 5 (L
.DNA}@@}A!EJ@

(LBt 00 0585 32 IS M 3 gl
L%Lﬂi@ﬁ”}ﬁﬁb}&ﬁ&hﬁdj
cdlall Sl o

o3l Oilyyaell

dnasdl Lyl o (galuddl LY
ie garnl] LS - p s S e
pgupns S g SIS
i gandl ool o od) SIS
A g g3 S aayd
—aall plzYl . 5 gl Of gl

Ny

" T —
N i_.-_:" -“.;'u 7."‘|‘_ "1-1-"
Ny

L

omlay

=
-‘-I.|_',. i
._:i:' ] ™ 1 (L
i e T
ey, i it

o
£ =

A

T

b
£, T8
At - D i S
) . . -
3 1,.."-.-. . __.,'_n"j_‘ T i

T u
s
oy
J‘:_'
|
o el

S8 il gaar Lol U6 plinadl b (5 g5l p YT oty VY SN
ot AU s 3L A pad b p et YIS LY Sl Al

— Q4 d



£ el iy

S sbazedl plaY) & s

L N | B o T PP U EH PR U Ty Wt X (B JYF R AP
S| PSP B P S TPV SV N BN [ PSR S | P EMEN [ PO 2
.Lg_’,.:-'-'iulii?b-'-ww1E_;_g;m_,&;“&uﬂﬁ,u]h_&l:&s}%@ﬂléwi
Lo O daws ez cde L VA J ol Ol U m Bl 5 93 5 panud Mad
L;T.:.a:;;hwupihgmjj;&&@‘,_smﬁr«a:amf&;g
LU TS el V13 s IR Jamy 3l 3555 OB GLY) o
-rwijﬂ;n]iﬁ'}b\_g—.ﬂ_g—ul.ﬁLﬂM‘ﬁﬁjMLﬁjlcl_bggﬂ

B T SRR A A

il 531 Aiond) N8 53 (o5 odime ) 5 gl S5y st gkl
1PN [ PEPPTPOUE S B PRI ) || BN ERP [ B R B P JECTIN P
Lgo - a2l LS Ll g .y phall L o L3 _as—coMaall LM 5 icaall
6 S5 L 51tz i IS 81 1 3L izt - Al L3

Jres QLT 3 19 LY 13 31 1 Baledl o s 15Lad el M)
dmnis £ 55 ¢ yadl o Bl B V] o il oy ¥t e S a5 0
O aalls € el il o oo s oz Job o ._HJS_,JMHJ
SIS 4 daoey Lo go 95 a1 IS M*@;rr;}hwhﬁjlcﬁmﬁ

S Jeamet) 6LV 15 L 231501 B3La) S O oy wudwu

Aol Ll ) D31 M Balell e ALlS B e B> s
rjr.ﬂjﬂ‘rp._mw#Er@ﬂ1;;ﬁ£%ﬁ&ﬂ#!;ﬂh%ﬂ@
e e S 6 5O sl 6 5

el an gl sl Y SEN

.@;Jnaﬂhéjdﬁ'm

R - L S W

Qr'-:—"lllﬁj.m_:ﬁj)g\hlll

Aya¥ ! uolalisl

Lyl 32 (pas Ll 50 LT 05
Ll g ool oy ctme
i g gdizh L3l ) LI
oy -Led (Sl o SN
Ll )s 3 O praascall eLLY
.r!_;._gl\.” ‘_ﬂ.-,;:L-.d-'b:-i L*Ml e
E_wl_‘;.}c.]lshlj‘i Ct_T.:i-r.THJJSri
r_LP{_?J u.a_a:-vLH [._? u._....l:ﬂ
Slaasdl e Eoul o5V
o plos¥l e B i el
Sleelany Sty dlasie

.r_,l.xj!_):.i:



lsle s S

Py g S P 528 S

ekl I DNA‘?.J ) £ st
oy s SO S o]
b e cieliazal 8

Ll (DNA - a1

elaral p gy S

Oboams DNA 10 lilezs

o Ol 7 eoldlay S
-ﬁjﬁwuﬁﬂjﬁﬁbﬁé

l_rl-u_)lp..ﬂ ieniaall Lelas 'Iﬂds..m.ﬂ

LJ...J Ledie ALl LJa)

jq CRUPRIRO
G2l eds s

4 bk d

(Lol pog) yolurioll ol i\l

A ) gl pldi¥l lilan Oy ) 315301 Lkl Zhes g
Sslll LVl panay 5 o V13 gl dBLe 5,0l 131 4201 0 4SS5 5 Mitosiss
sshlls ¢ g1 ghally sgedl 5 shall 1 oa Il )Y e Al
Sl shll 5 (Jlasl

Lo 3 Lgo 1553 Sla g go s SU ol (g gluialt pladi¥i Joon ! s
s S om dlpdl B oS 5 Chromosome p g—w 3o 5 5915 .51 5201 ol
3555 Lankind p p g0 g SN Lia ez, el 5 glall I35y 2315 1 a5l
5550 b stz g 8l S 351 o g Sl et oL 3300 312

N E K 5L 5l s S Lagie ol g S ol elilaza oyt

Tohidhag S35 e g oy SO g BRN s

MEF%‘;&G%JJI%J£§JF1pﬁi}%ﬁlﬁ%i@ﬂ!
o et o815 T o8 A el ) el 3 (g ) Sl el
A 5hadl b ) 035 e o2 M ey g 035 3 ikl b s
S5 el I i Lt Y] e slozadl pLuii¥ las o LST 3 43001 LD
MJ;EL:L:-J1hwjd&1i§hjﬁhdjjmuﬂ'1ﬁutﬂj}lﬂldﬁLai
J—“‘JJ:"“J!;*#BE"?}!"“‘HL%}"HL?“CJI‘
Jﬁjt“ﬂ‘b#iuhﬁjﬁﬂjfw Hﬁ" 5'16“.,;:_&_}\3]1 J.L:l.ud'}b'-_g
45_/..:»_“ MJLW&WJM&J1L§JELM£UHMMJJQ1LHA
L':fﬂLﬁT.uuyu}ﬂjﬁleMk.Ln{uLLfLﬂjJﬁleLA:MHL;BJLJPU
5 oS colam VI b &) saadl B gl T ¢ SLgdl ) pag ¢ N 5 5 Lol
+GUQhGU\ﬁQWJuMi£GL¢}w}AJJ§H

U 5 8 gl plil g LS pama 80 50 gl 6 50 (g gt LW
L2l i 451 pad| LI b el adia 5 L b Ol O 4 S5
h}'t:;-..ﬂuél.ﬂ h.s.uih,_,h;L;JJmJJLJ1fM1u@¢:_xj.fjw|
V0 JSKal b S~ il plicall pgl o334yl oLt Tt 23N
iﬂ?-JL?-h_mﬂfi_JLdfﬂ_}_ﬁrh_‘}ﬂLg-ﬂljL-b-br.ﬂdﬂl__}vu1 M'Id_,ﬂ&!
Ao cpo LI G Jame T 330 sl il g g 151 ol 0 58
S5 p LBV ol oo sl o3 VT KA il o) shall T padl 8 3

Al LY




Bpe 1S Sl g5 allll ) pall G s Bl (g gl p LB ST ke VY JSCA

el yglaly
B 3 il s 01 0SS 531 G

gy el 55kl G 0¥ O Sl
.L__gJ.i.‘J-J r'L....E.‘.'ﬂ iale

T Laai¥i yglall

ABMJMLSMJhim

Sl sl Ll PN gy
& il Ty

Aol 3 Jlassy!

£ 5 gl p L]
-"-- L Dl

Al il ayljg By 8l 5 Vo Y



e

5 Sl gatll o o g gl pLiY

II
-‘h .

19 20 21 22

TRVRIRIRINY

ﬂh ﬂﬂ 6& KE 55 5&
1 43 63 48 1) 0

X% XR Ar aa XK

(XY)

do e dd Sle gw gap S
)N
3 (XX)

LS L3 Lt ey 3 S

utuj S a0 VY sl
dj‘ .,_;.-“’ C'_l_.'Ul' S5 e
S LR plans
l_;]_p 31 Lj'l i J=
o by pas S 20
(Ol y—wsas S)  zi5
] o el
(XY) 3 LS ¢ ]l
A ER-A o I T
A e g Sl
(W ls gon g0y S

o e ._‘;j.._l'.". \a E-:......Jl.
Tigsldialsals 2

g M g i g, L L Hl g laddl u.LuIl.j Jlu|l

ZJ'l'lT"

R et LT EN s Golot pLwdiW 1 g 5 gL ucialt LW 5L

3 oLl (5 slall LW ez 1Y

sl Ol Olblaze Dby 0Ll (§ slmzedl pankiY oy ey G
SOl e s ley g SN i s Laghe S (g i s ks

£ L6l 5 e (g s - il S e L OLSY) e 2 )

D e bl S (g7 A S D By Sl SIS 5 g S

\Vﬁﬂ‘ﬁﬁt&byﬁjﬁ%ww
355 e Y 5 LY LI s tEIE

IS pasenas g cpluiV1 e L3T L 4315 1 Balodt e Lpnram LS fuzoes
Ca.-.r.-._gj.E:-J..:-..d-Mﬁﬁ%@bﬂ\hhﬂuiﬁwﬁJmﬁﬁw
o 13 ey AW LS Sy pay el LB (5l oL
Gl 3158 155 01 LS 5, 2zl LI 5 gy (g gl plwis N1 016
i gen lelea TLM Ly alll Lo 1 dagodl do Bl oda o ¢ SIS

.ngtyu;,a.f_sicﬁj



oLl SLATI
.u;“,;;miu‘,gib_gjnéj_u;mLé.lwc;}__:;gﬂu,_mM_ﬂgﬂw_aaﬂ
.F;;)Ui;ﬁdij ‘s el SIS Tan ¢ SIS e Ol 5 S
I S 3 BTt 31 5 35 gy il SIS ey
ZWl e 85uadll0s jaa 2l 3 lieadl g & 53 Asexual Reproduction
et el B e Loy 21 L 231 01 33Ul Jamy 28T 515 3

6 o) § oI S b, i) SN s oS
) Tad

i LS 10 0 555 2l Aol B glieadl SIST (g alintt (un SN 231501
RE NPT INT-P1 C LW [ PRT-PI NN R W U A SR L e E |
Ewlwﬁ1 Ole—J! 4 tﬁ@i&ﬁjﬁﬁﬂﬁdi}ﬂ!ﬁ&ﬂl
(o = VA) (1 =VA) sl b LS )l LS 3 &l ol
S b1 el g e s 5mu Y Ll b eIl 5l g sl 811 Lol Ll

._13-—U\JS_L"cMH:@@\;}lEJMlESLﬁ-LJMYH

R 5e & el W) A S B A, g Bl O S5 S g
PP L P IR W

|

A
. @®
eV Ll B - VA S

ALY Al olets

@jMip@maﬁ}ﬂ

<l glad|
.F.Lgd1¢ULan£JJ1=!_,.,.J1;,a

Ghﬁf}ﬁ&ﬂ)TMah % |
C:}‘J!;_Sa

fL...E;‘afiL}:-if.._._..;- elg Y
m;;ﬁ_gh.:.d!
ueel
?i:éi!jj!aaj_;ginﬂjj.&@i.\

o Al Lol su e Lal Y
?i.:l:,'-rﬁrl..._iji

S e ddall § = VA S
LY 5

o dider bl Ol ey OF Sy
bl 3 e IS




..:.:LE)l;'-“J'Iué.‘.:J.M:..; V4 i
LEJ'BJL |n|-_-.-.-ﬁ":i1| ;.;_.?r_ﬁll
dally e 2l

Olg—lgi_ay o Jl Yo JSCAT
.U.F-L.EIL_..,_.?:}HE;E;_}_L@JII
~_.r1...:1==:§|'l

- LAM i

Jeo VIOl s s e 1y el Bty SIS ety 5 Zpadl olbl (3 Jtmy O g 1)

iy W

{,557' tz.:j 8y gl (3 el e S

e Sl e e gad oS5 IV 4 St b it g e it
‘_j.‘.a.éig_gT..C-J:ﬂll T SUI ;thf‘;’_jHih.;u_-A_j .E.;.L.;:HHJ..L;.Q.I'I
)..S_'Lu..l...p{._p)..l'l

Loz 1083 gl 515 pmdl el 3 V1 el 85l aatnd o G ylien iy
S8 hseadl pa g szl SIS pn g gl i oy .o VA SN S LeS
o ol i (G ol i g g1 iyl ey IS A Al
t#ug:ﬂ,-.ﬁ,;ﬁ@fﬁumumng;wMJ@Q@&JLJM1

T30 el lesalelgopalad of el oo jlowall 525150

g G 53 gy i) SIS Ll sl SLATN
idd| a5 Eggs ik ol u>s (Sexual Reproduction gl SIS (5=
@lﬂ};ﬁperm S5 O gt = &Uﬂﬁﬂi a2l Lacyl TR CAC PUES
oda (3 a5y ¥ K2 1S iy S Dbl eLaeN! e A4 A
L gl ol oda oye A2 A4 a5 Pertilization olasYU i Leall
oo A Lasllia o) £ olas Nl da s .52 501 5l Zygote dnasdl

ke 3 s 6 U sLEY 1 (g slull LB




WM o (e 55 o | O 550 Atagun g0 g ST ) A ganll AOLD Lidly) !
o188 ST daed LML s 05K 5 - i L5 Lo | LD L
;_}tquha:mijP_J,ns;:h.ﬂ;:@”&dumru&u_uu;zﬂ_#mwn
81 de 22 0 iylf ?Q%L}SJTL%MMJ:JH.MQ%O&
gmDNA_MJMU&;LQ;&@E;sz;;.a‘};@_;:f.uj_mwﬁ
-4 o | . : 5 . »
.Diplnid@y33ﬂ1lﬁﬁd1¥kﬂ$ﬁ'}u~\

G o g 9o g Sl de O 4S5 Araguiga g ST As gaant! Aaala W1 Lida)!
o) td s 1 tdand | LT (3 ole gun g0 9 SN e Caas did| LS
G e g a5 S sk 0 5 Mead (Haploid s yes ga S G5 sasell L3l
C;,':.L}S;f-u—ufyf;ﬁ)hzjL‘;_Wﬂ)sw;;uwga“;_u N
L (353 g bl ola pon g 5 S 3k g 05 . (L2l oo w5 SN 2y

\VJS.JI@:L..::Uumwm&1uhﬂyjﬂ1wﬁjuhjd%i

N Y e

quu‘g\é,éji\h\j}\éﬁhryjjﬁ\:hh

LALAJIg (WJEA VI plwgill) waniell ol dili
izl LYl Llos N Ls g o s S o el b1 WO e
3 G ol sV (3 Sl gun a5 S 5e 055 Lol ods (35 . Meiosis
G5l Y1 e | LS o Lokin *r\‘_}s.untghswﬂ@auyﬂﬂn
¢l el @UJ!mfuyjjﬁ!@MlmLJIMHQ_,Jl
J}-jfdﬂ“;.ﬁﬂLﬁ;J}-hﬁL}Jﬁ

B 145 3 i ot o) e Dbl iy W 0 S5 Y SR
'I.h.b-lﬂ}imd.:}g.a m;_,mjdjwirw'h’l
.M\H‘ﬁ'&:—'&llﬁhﬁﬁhﬁ“jﬁbhuurﬂyjj&uﬁl}huiéju

(r:—*wﬁ - u:ﬂ.w;ﬂ‘ {‘

u:-_,.u-l'l .;_5-“'1-"'” J-.ﬁ-__y

(pgses S YE=don gou o3 S|

AQLA duadll dasgd!
444 90949 ST Ae gaanll

SlaS B3l 250l 5 8
e e delld Lt J s>
des i padl Ll
Sl Sl OF ya 02
Y ad () e & 5l
157 U N |
Sy 8,5 61
dah 55 oo (g 5w O
Jgs de O Ll s
Ll g 50 O g sl 81 5
BU e bl mad
SV & gl @il ol

O b Lol oda g aS
Pl s a5 Sl ae 055
S| SBLS dnaseall L2, 4!
Lged a5, p slall >
3 J o 8,1

ie geoll ,;:;:L:-i} S5 o g
(pamses S V&= 0o g o S




Ja¥ lgid! yalall Jo¥! Jlaas ¥l jalall Ja¥! Algiuw Halal) Jo¥! (guiugail! jalall

z1a3) Ole gugag S

RSP (S P & (3 1
el p LY

e e JS e (p LY o il ey il plei Y1 I3 51 ) 2

Sl pLuiVI 3 (S ) b

oy 3 Slo g go s S i olas caaill AL (e of g3 Atss 1
el 8 jal LU 0 4S5 L 5 ¢ 55 ! 51 G S il pliY|
G SN el sy oSy b Laslal) Sy g S gl
EBY'S 1) ECN UV P PEXWIR ISR (B POREPR [ PUL PR § Tt
5y D o A Sl g S DT Y] g gl LY ok

iy A o g a5 S 25T S e SN 12Nl s
kg A A b ki ol pee e § A by 3

o 5 pomd]  Sils gon 305 ,SUL

il e a1 JLai Yl IS ST G A5 by s
Wldl S LY i 8 Sy am oo gdn WA Sl g yag SUI
s Ml ey S el skl VI A U s 20

LA Sls g o5 SN 5 oo ol g g o5 S A IS (3Ol

¢ Qe 5 ghal) Y- BN S g o3 S 02 V3



SN Il jatalt S Slais ¥ jslall ST 3 ) sall ST Sugarl | Hskal

; i B p 5. < . IO St W [ WP, I {131 {
b IS g Oleddl ez ¢ ¥ i y' e

5350 &Ba lasley S fuaisy A A I ) eV e AV T L i s e

byl ey AU oda I 55N e lge JS powsesS U0 L g st

B o Gl el skl I 585 e s ses S 150 g

Al b sl s 5 G gV lall 3 A0 Lo s U] le a5 5 SV

o3 Aol ity G QLY glall IV 5 o fdl 0 p gan 505 ST

B3 5 A o \egn S ey SN Juadish 531 byl 23

55 3 -Sla p s s S Blaadi) day Sligle g SN oy cad| G1 LT o

Sl (a5 Al byl e o G sled) kIl Al L

etV alee g5l 5 o 30 yrondl ey 05 cle g g 5 SN g (6 5 521 |’ RPN PR -
Y YK oY) i) a;:uwwwwwwwwmw

ezl sl e Y1 Al A1 e ey caalll ALuEIY | Ades ainle
Uy s gl Ol 10 oS LI Al L IS & IS s Ol
;M@L&uytgsﬂﬂ:q-gwcqumrmm@ﬁfﬁ
€1 e 0LV e WO IS (g 28 Dliad L Dbo gun g0y SI (s L}...ae*.-'h
s IS g 52 dir WO ol s il pLeiNI I35 U g g5 S

Lo s 505 S YY e




LA Sl 5y YE JSEN
el s bl Jo =
1 -..i 'L-'l n.:i'.- \ﬂ JJH!
Sl yrgos S L]
caasLata]l
S | nt-_-' i

B2 Sl grs SN Ne
Chale dcs- 3 ‘;j-ljlu.uh‘i_lg]n.ﬂ
| oA §

sde caall oLVl ddes Boud el aLudi¥ 1 2. (e g Olal s
A P T (bl VI an fead 281U L8 SIS sLasN | § ol s
WUl 3 Epadl Al (obLdl 3 asls Sl sul) sda 0,55
oo Bl ST e e g At LD Ul ada e g
oda oo EL sl Ay o)l o pf 05 LY E KN 3 1S cle g ga s S|
3l L (3 ole gan g 5 SN 3 9 5Sh e 13] Lol LGl T sl LS
Yo sl Bl b ISl esaipde ) (505 B ¢ b o8 Ul A

. G -

ewih%gﬁh‘,ﬂy}_}g1:#h Ly
& ciall pLEY) s S0d Lokie ez 3l Y
¢ Jad) incdt elacl

Lo g s STE b

AUSEL) S Sl guwgag s 3loei 2853 (Kay oS
Jad e Joagt (A Sle g pas Sl sse Lo i e Blagosey® had el Jhame
Cons¥I3IS oo sie G 8 Wi e el e 29 el

ALSCAL | Ao

A el Ol sl ) e Al Sl R
obal Szl

(4 bif d




SO L 2. A gwea g )51 Oile gand | ddald

Sla g g g pST1 doke wawad CliaTa) 1B i ,58) YO JSCET
(8 505ne Lo Jar Las icilal (pa 331 Lgiais il (ya (1)
oo waall 3955 (211) Aeaswgeg S A sandl L
3B (s gunga St AS ganmll Baaie Aasdall 2 SLATS
e waiad Lt 38T 51 (411) auely) 91 (311) as 8 o955

1al! oae Lgaw g SUELAT 048 sy

dsa g 9a 9 )ST1 A pannd! Aucly) A |
duegugag ST de gamnd! L0 A

GLAN (o apiall 2 Lacds iuad _

ity i@ Ay Gt et ol pall fyiay - de ganll LA SLSLAN (e midly JLie 3981 Of

el alea WA A o (Bl pond) Asvdd Sle pantl St SLA Ofy (ST1) rngupn g I

(g gludt! i P pdaius ¥ Slegwges s3Il (e Aospall

¢ - ¢
Lgud o g3 W ud gl B i Halo Lgd g dale Lwis

(s

e’ IPZY

diaguigag,SI Ae gand! Al W
Wi ot ) A ) 3t | 3 gt | Sy
A geml] Aiatin Sl edl olos

(O1N) ais g g g 1

At gus 3 9 )5T 1 A ganll lul--: Ak

Lo 3o dis o g0 9 »8] | Dl gasd 1 Baaald | SE LA S
.;I..:hj ._}Lﬂﬂui_‘;u_}:ﬁ”ji&ug:ﬂujuﬂij ;&_JJ-TH*IQEL!JJLJMJLL!
(BIN) Gce w35 5511 B ganndl slad e Yo AT g1 1201




- W '

ity S (5 slazell pLuBYL 5 paniell s

0 OO [ PP W [

r@ﬂ!#&h',_wfjﬁu&.bﬁ‘:h_iﬂ .

Y5 sluzadl

$imion) LS 0585 ol o

S eVl kil J Y1 Jlas|
LB .Sl

idas I Lige (g5 sl ORI elizst| my 13La -

S5 S a1 e dasldl SLLS O 585 15l —

AL il Ly ¢ o Wl el 2Lt

Ul o Sliall an b Hsddl e Ll

rL-..E“J! e O, Jgdadl il 3 r._.\::_'-"".
rﬁjtﬂuy1£M1rL@Y!j§Jw1
I3V gl (g g Eommy o gk 3 o]
sy (i ol ) i 5 e
1 &n g g5 ,SU) s gareadl L3l>1) LoV
Tl L5 cdmsled] WO e g c(asls
(A3 ol ooy g0 5 ST i yazeall o)

O T TEN (N JE POMPVRNR < VY

A AN G

L@

Al 3593

A [ PR e TP (PR PR (- W EN [ 7%
i (5943 Al J gl £ e At Ly el
ALy (gAY (g glndt aludy Y|

Aulnt13 98 (o) plans aad! jolall JSd

LB gl | A Giom] |

& 9wl pLuai

Adlie Hlshel Aayl (g gbadl | aludd Wi (paay

WPYID lgegiglagugag,Tisne O °

Sllelie (g glull aluas Wi fye ddlid|

RPS Y (T {

B3l (e s 3,8 mily uda DT SIS 2
kg o

AN e Alhel dsillg me il g ylla i ¥
i AT

Miﬁﬂl

Olodia QS il gt | SIS IS
s (61T Al Wy (6 gludil) pley W1 gy
oblas ¥

£ e Ol ¥ muus 2 Aot | LS (5 505
Y Al (6 5imid Bt | ol Lal il guugag S
Lo g g0 ,S

At LS5 g awaill pludi

el alo B W L8 Dile g ga g 501 Lac Liiats
PV e Lagie IS Oile guga g )31 21931 Junals
Jo¥ laai ¥l jalall IS

Cpe Aol dls 211 IS Slolle o 800 Ll
il aluwas ¥

G LM a0l it | aludy W Ge pils




Loy
e LLf:x,-':" YLy ﬂ
. Anlald

/

Sg Ll yuaiillg ,igwall <Lyl

olall ¢slg o JIgw @
3 5 i Lol (Agloas il 1 ool i B2 S g 43 whabl
i iy - o) B3 L iy LS 5 gyl | B LI Ban 3G
ii.g)qdlnin?_fu.&Mh@wlgwiﬁrﬁ%;éﬁq Sledly Sl 36l o
21 TRIIC I8 1, YEN I NS D N RO ClS 13 |3 adon W
e (515 o i s 15 o Sl e o sl 2 S| om0 S

€ 5l oLl of kel Aoy UL p 55 ey Sl 3 gl ol | s gl oL

L
Ulghill .
. e e . , ; _ e o wligallig 3lgell
el s o3l b akeST (5 e hall 5 J) ST SULI J g a1
- ) {F-Lﬂ‘lﬂ")JL::J:-ii_l.ﬁLTi .

lalow =
adlad ‘7"-:.-"‘_5T 3-*-:_:i ‘
AaEs Ve g e day Gall) a2 ol ekt Sl ,_q___,L,i Jol= e
'i ) omad e
T B oI
r Sie sl o
J Dyt st e

3l e 35N
(JoY*) ysioele

Jhiaf-Ld .
Yol

ao Ll Olclpal
Glad 131 1 il 1 © s
LAl ol gl e e

'-l‘-
W =
e

il ayljg VY



aioloJlSgilnl=olaNiiy]

e JS 3 sl sle o o 0 s (38 1N o SVl ol @B LY

Y3 sVl o JS ol eladl e ol s Y ¢ cadl LY

APICEIEES (PO R PE (RS JON-UTRRT PNERPICH P R RS P-TRE

Logis 515 a0 el YT DL oo e V4 Lagis IS J b piadal plal) L0
PESPE S {1 E DS e SRUpe [ R N PP RA IS PRepe (g
celalandl

PCVRCCORIE TR gowpes | BICPRTP-YRVICOR ) SPR U PR
Jadodl b Jonan 001 i OF ) ol cdaids £0 5k Jla W1 Gl L
sl JS 0

GOl Juai @

DLl By b e YT ColY) el o J 4l s sl dds

PR S YR X UM ) RN B S P [ D[V i SV
Cdiis T 500 dn

Guhillg aliiiwll ©

Al 385 Y GapsYl plisial e OBugll e

Sl &l e sl g e AT L ol odn il SIS ) Lo g il LY

'.‘..ls-.TL‘-‘.-.J L}.ﬁi}‘;u J:_.J;J.ri d_.L:LLﬂ J.:—T I‘:.:¢-1
U el iy A8 4 b 5 Ggh S LS o

) il g5 o5 el Ll el g8 s 3,4
LSl

axdad b e 5 66 phall B, 6 s & shas fas]
& el oda JM

A Ao



dodaall SLBLIISY! aay 2 ‘:’B ﬁﬂ‘
<

33 guadae S0 @t

Juad G ¢ Lolall 5S40 S
Tpans (e lgany Oleguge g ST

Ja-bgﬁ&;hq-@l&hyy_yﬂljﬁ-g;mdﬂw}

Nk 38 Lia
Lol o) dhoszol Gl J ol Oy & 2 a0 S A gl L] ol e ey s gy SU1 gl
U 1 3 L @5l ol ppo ST laS o 522 bl b 5 sleall (B il 1A o5y SallS ALt
el o UL il ) ) L1 2 21 LYY g U (3 Lasle 36l

Lo Dl s a5 S 556l U] o0l e .

& A e oy B g S e B

el 3 sl G ol Taypilast a5 I3 0S5 ST 5o lte ooy ga g SUN dal 25 S LI gl
a2 Of (o bl ad Boad cll Jplonllo ad e alad o dl b Gy L &l 3 2t (o SISl
l@ﬁiﬁ;@ﬂfﬂ;nﬁyﬁiqrﬁd}lﬂ1 .Lm:lﬁ;ﬂﬁui.::qﬁjfaﬂhlﬁﬂhyyjﬂ1
Ligsb s by gas S seb o SLAST e
HEJM]FLJJJE&H%EJHHJJIS-U]M
N g A el Rl

ey ol & pma gl e 21 B S ozl

o i ey Sladal e 9 O At OON e 55 =

‘ #EHM&FquQTfEJL}if’iHE&J

sx o8 Leny Joail e g 5oy SU1 OV ) Joo 5

403 gawn Y1 dno | onns

ﬁjéﬁjﬂ1ajﬁbljﬁﬁijb—n :}*HJJ:S.UHL]J.E.'I‘
LS5 ti el oda ) S Lile 5 2T ol e
.Hngf-ui'..:..l.s‘-}

=l ‘_}__H:-JJ N L1l u.:.ﬁll.‘..if i]IJ:-JS L "L;‘,.?:)Il-:ﬂ
YIS A ols It Jf U s s A

-,
ALY L 0L gl e ol el I Sl Yl Lo iomg I

augpalll colged! ju
el de b M G ASTIN @ 18,30 52 03 Losun sns S 87 ¢ 524 I RPN NN (P

- 4 =l
. '-_.-.J_rln-'.,] :_'|I||




0 5 .

L

Layilgig axlia)l ol il EHANTTEY

aluisN g ¢ ol Lo ¢ opl i A3l Blom 5595 pouia
(Sl

ol 035 g slwall plui VI IV 8l gl s
S gbl ol B slzedl sl Sy . plilaze
NP\ S PR | V- PR OV PR AFN R | g
Lﬁvu&"nja;w{_iw?;;}wtrl_wjmq@
3o o e TN L 5 525 ¥ ) e s
G gl 13 A3 el LS 035G Y

o go3 (S 65 el pluiNI dadl U glaeadl fanzid
A Lol Janr o LS A LI 553
dom D glies | i W SIS e ety 5 L i DA
5ey s bW DNA s Ly o)l DNA L Jilay
s W S sl 5 e s SUa V1 Jlanzd
o S5l Ol ) oty Lokt ool SIS
s Al enSyeolas WIS andy i ol
I 5

Sy ;;ﬁﬂht.a.c-i‘__;;&.é;dlrl_ﬁaj‘ﬂa@_
a3 3 S a8 paral) Dalo] i LIS
cctaanall oLl I3t 8l gl Oleluil oy

idas e sl Ja VI O Cianall plssN 1 S 3,

st i (D

o adl (g gl eLaall &Lt Y1 £30) (S
N g 35 5l sl J) Js

L bladl S LAY ddes IV oty jadl 8 e
S5 A Ghladl gt S olas Je (g5
L‘Ma..:ll.;.ﬁdl.p

L2l e elodl Sl tml Adee 2 L) o Y1 Luoli)
(S !

Jadlidas IO ol o odl Jad alall L3I Ellge s

ekl
e D Llis e s oSl ol 2l DN J2s
(Sl =Yg deal ]l

Sloziall San L (o p o5 los g gl oL
AsbaS Bl JI 43 s 2l Bl L e

5738 ¢ pmSYI S il Alae Sz 5
SNA Ty cplalall ol B & el A5
ladly O g S st s

Sy 1 3 i ARV i
CIENOUIRIC SNLH [P0 RN pRCw g
S ladl 58 el Bl s S Las LY
L}_ﬁjﬁhﬁk—“j‘ll:;;ujd-’;lﬂﬁ@whﬁj
ROy L pge-reey

-y

:4loST 3 Adlal! Sldee (paualy S Y1 J gunt | gy e

el S olint 1 uaiTl Shgualt ¢ Lidi
(365 sb) 150 ) ol (35Sskad) 5] o130 ABILAT) obiae

N
‘6 e “

1l A alpg

E ko Aol gl | LSSy A5 LA ORI 2

1ot Ala LTl 51400

1 FE ST



O RSP | P RONER S P A EN F AP [POFAVIR R
S AN Yl ol

asle 2 ool e (g sl Lidie Sidowy 3Le LN Y

€l b L
P Ot
P S 3 ﬁi_.a
1 o he 855l 31 B plivall i 13le Y
Ol ganits
oSzl sl ]
. 2
R | FE LY Sl o

L e yareall L slll o Ll il SIS 13) .\ €

L (§ s g Al L)

Gsmses SYE.z Slogwses STl

Gpwges SEAD  Liguwsas S\Y.C
:J_,HHE;Ei:léJhE‘;_g:J')‘uLaLa_}wy_,_)ﬁh_iﬂ-Lﬁﬂ.\a

JlasVi .~ thn.i

‘_“;'Lﬁ:.ﬂ.: *:;‘3:..““5’1“__.:

JlaiVl .~ Skl |
'i-,‘;’Lé';ﬂ S *_*;113.':...,.:‘)” -

[ CiA plaad ! A Al

wmwliaﬂbkfhwdi_}_adsuﬁwi
:J.,a.ﬁ.'llh:.r'l.'ﬁjiﬁ

€elodl Las] o 13La

Claa ¥l )5 oS plalall 3505 Jo- 5 i

Bl b s el lons 5 Alileallils

CiglaS B ) » 50l

Jeoed €SV Jonr s A ikl ol Lo

U555 skl

I e i slaSI ool o i l3l .

?fljﬁ&kﬁgam

foldilazs Ol e ey gl pleiNI L
Pl Ladile S8 is bilL .

H;,:::L;GLAJJ!LG;LEQL;:}H.MILA :

T 5 3 e

L o5 3 mslmadl 1BV o adl o3 1o

FWEN]

A

Y

Sl lad Boemall LY

Jad @)l Al g Jonred A1 dlasall gl s
a1 4l

Ll Jadl . Skasy
sl il L) eVl iwll o

_,:..5-1

e ¥

AR



Jaal| da| ya

U8 e dealis oy 5 ol dalie oy 5 VY bl S gl SIS Cas AV
Aadeadl By o) 0355 J LY A e g
ol BLS ola p g5 ST 3k OIS 13] s 50

o e S A

o g PN

A e IS 3 sl
0 0 P P T RPN o F Mol = g SIS
\._a_..a...c._ﬁ o lrL—.ﬁJ¥1

JM]_ ?.-.‘-'- ‘;&J

-

s Y1 e Lol B dandl LI 45 L

] =25 Yig sl NAA D5l 8 Dl 51 gioedl Jomzas!
e 1a% 1 @ 9ad Al AU SELAN 2 5 guial) ¢ Ll
65 Lol 13Uy V) s dahadll Lslal . Y e | i o
izl pliY) o 5sb S s 55 U g ¢o K \
1Y Lghas! (5 Cimns 38 s g5 o3 gl v Y Y
Lo 5 o5 Lghals 3ale] ) bl o253 1% i :
1 'z
Cluoby I Gadas \ Voo 0
ULl fte S el elidlg o gl YY
e e e il e A5le SULS Coned g AL i . VA

Sl oy BN s 52 6B VA JI 5l

3 OF & el 1313 15 god ydaas oype dakiBen
JJ@&QJWL&Q}&JMHL@IW = 7 e i

idas & gl JJMJLGJ:J.:QUL?;JIHML:H

& gud| ;
A ;ﬁﬁwiyw@ﬂ1ﬁa?§}ﬂ1 Ll
YA 5l e Ll A5V Dsladl e fnﬁjamlggjﬁéﬂpﬁ_ﬁlbjbdm
s gl el ¢,
6CO, + 6H,0 + i },.&-'.ELE:#ih- CH,0,+ 60, begll e
J) 58 o Al G5 ¢orkall fomis 1506 ezl .1 4
Sl ol sde L_s S gaall Lol YA v gt ok E}J o -
= - I_F;g_U:J_:;bLa_g.ka_,ﬂdJaLJL_:_adeaﬂ
\ﬂjiCDziéF\ﬂﬂ‘){%’:—thi@uh ﬁh\iliﬁ£¢1§] 2 Hni-l_l.hgiﬁhghgi.f'
TM‘GEFM1=F¢5#LQ;{§F ?Lﬁ:én.:.d]+"':l“ -
; L,él:lalﬂjjadj.bbi e dulsedl 5,95 . Y4 13] Al b SO bl S 13l Az 2 565, YN
o L) 546 ot celis ¥ ¢ O felo plS 3 cnd
dsle A de S 525 Loddns Loy g g5 Ol Sy S e Y Y
. / ?Qhﬁ}uj)ﬁljﬂézjlﬂjk’lﬁ

LANY



Q ol GoWNB I g 131,)
ok T S & jaed oyl e Ml Al O B el SV il
A e e WIER LS 5 2315 J1 YD) am e BB

oalsll fids

S
",.

) Ll 245 5 LgSdad L3159 Slds SO e LS

aolell 0590l
P R
o)1 (aslimalt Ayl
Jall yujaJdl
DNA @511 3ale
DNA (g s Qs p31 5 8211
alad 46 U1 wladaddl e
i U gy aJl
adl el ple
L L ST ST

b ]
‘JLG Jdis d_adall i_zegial!

B, 41 e tosla Lilizs|




JL- | .i="" ) n-.:.-‘:' )l . -'.-* s
R IEVRY W ARV T
b Loty Sid,, 2l sl

i
Yas s

B ) Lo 01 e (L5 0 5,01 5b| (PR

<4

s las Y| O g 'f'j Lgoed g tL;]:.lJ :-.:!'_;qu'l )
J.‘;iﬂ' *:; S ey W]

asl8 CS1 ¢ ail) Slel 3 |8 A N LSSYI 361 3

w2 ls g Sl ga b w3 g5 cdas tl laall

o zals 0,05 ¢ Jvaall Sliel 3 6l3T 3. S5y o b

T jlaall 39 g dao AT (1o

g5S 6 el ;iﬁ;ﬂl:ajjﬁi.ﬂf_:i.ﬁ
Bla Sy ¢ a2l 223 ) caoi 51l plabal
a@l@.@%@l;a&%!
Sl oo g5 g 1 MY 0m Jans
sda - A el edd UM oy 5 D g 3

L) EE Y

‘_gJJJ.gJ:’aJ.a')'l_G—TCﬁ.:JLhﬂ EHJ}..#.E.:-U Al
Y o B i Lok L) Lo
E;rLﬂll_.f-aJ.gJ:aJ
o el caall 3 ablasl J) bl LY
g elled gl e p ghall 285 3 foru
A olles Y
o o Ol s ) 1L S
.._..a‘,)u:! e a5l diall oda J.ub‘g Wl les
f}dl;ﬁ#:ﬁ@!m ﬁLAP‘:--a Yéla o




?&mlwi

Lol S 53 ChS J s dond Oy gl ) Sl 3o U3T 5058 oldil
Migdﬂiﬁj_ﬁm@ibﬁmu.Wric%briuﬁri;ﬁ;giﬂ!

g s ) IO nd 35 400 035 5 iV 3,21 1 31 LTl ®

Zhajl JES il e Jleaiuly Lo Ak ypels a3y
caall 2 B4yt Jleaiuwly ¢ LY Al ALLERI Ol
1983 e pt pa JS (65 Comnd (Cetily 2 5L (S gtall
WJaW agealt 2 a1 O ALILET Sluet 2193 Jhadg
(on o9 Ot (50 2o 39 J9eiand! 2 Sla 1 S S @
sal lgde Jaand! @i A1 e W (Jlady (s W1 IS

AN Ao Lo LoD Alaliond| Al

DLl Geds (4] B o5 ecsil e s ol odlel can i Lo I3las
AYY o 3 Gl Ols)

S 3S A Ladll 5y puall p g ol o oty sda gl ) @
CHSGT o i Jo .18 08, gl J) il o5 8 adll 3l 3 ael o

y o .
@-ﬁlfﬁ'}'@;ﬂjﬁ%ﬁuawﬂﬁ1 wibl o
+¢U!j}~ajcﬁﬁ&h&aﬁjljtﬁjjﬁﬁjb&q’

% /

\Y .



ISTICPE NI PSS

b b el faadll el 3 ke B )1 ISEYT e 55,

sl ol 83,5 3 oLlall e ol Juaadl 0<lpa Jus ©)
kadl e ) 40 25 13 (p) st
Bikall e 3ol pe b S 1B (B) 81 8
o o 6l g il 28 15 oS 3] (6 il o ] o) 28N OcpS 20 @
pi.:.-ﬂ_;L:A“
el b LN g o 13 o
Al b Sl s @
a3 o] dmmaiandl g doeoall el ladl A 2l @

.J}P;:&DNﬂgT.._Sﬁ A

o s 323 S Je J o IDNA fo e i g ol Y
DNA i idee 5 bl ol e 430, 15 ddall s L
ik ol il bl 2l ales 5 Lt

Ascze gl 3ale Sl 0,508 L0

A ) 5l o) B i) LIS 5l sds o8

Lo gl oo el i) 81, I el o ek -V

e T IS S

=i



——

B e gt Bl

Bl

[=] z

whiaraLien.edu.sa

DNA dailjgJloalo

CDNA @iljgJl 6alo Lo

Wyt ke Lpodas OF g A L3V (al o elndl Gy SIS 15U
ol i 15 ,am)l b g5l A das he g A B jae deles Sl
s eddly gl Leole 3 & sl ol 22l ) eazas SUUS 5 .4 )l 4311
S oSV o 2l (5 Ghadl ol laS S p 8550 Lo 055
Al S il bl 5 gy Lol ol glas (g 42 (s UI DNA

By de g2 AN 3DNA (32 84S b U1 Y S ) L
iy bl ey g 8apddd L (U] a5 (DNA Cieliay LA o uis Lodiad
25 LoV LI (355 g2 L1 L o ghall Lo st L5 IS Juad
@_,::iJ:LTqa-J#@THQJTME&JNWL}SG?@:JSEGT
.DNA ¢

sle Ciate Jis eldall Cizisl DNA Galics

DoY)l Lede 1Al 508 Sl e g 22 Ll 35 O p VAL
S35 Saadtl DUSSe & e 0 O 55ba Nl (SEp V400 ple (35 .45 521
n-."-'l.!jﬁln..l.ﬂhhﬁj%&ﬁﬂqc}y#bwgi%eﬁﬁjnﬂmﬁ

DNAPLEF‘_}:&:‘:J

ey sns S JS 05
DNA e b il
Wy g d g b il
5,5 Jyor o ill) Jadls

gyl it cnd

wWlraill

4S5 3DNAc g el ol pa m

DNA Cislay S 55 W

RNA .S 5 Ciai B

RNA ¢l 5l ol 5 o m
cidzea]l

&

droa il
whans dydos e DNA dsly @

| ailas

Ulbyaell dcalyo )

ot OS5 presd) oS
LYl ol Y
o2l Glspaell
DNA »

ol e

RNA »

 palall »

\YY



hrqr.l_JluLﬂ-JJhrdb-_}b‘_}sd)Jﬂ;

nia_?tirj_;_}I:Llp_l_HDNﬁ#ijj::—d.__Ll
u,-EJ:iﬂd'C.Jl_Ig__,:-\_PAm]fd_,_ﬁ

DNA cac il A e

<l glad)
e dakd W OF s
5e B VY s O 4S5 «DNA
By Je S| Ao i
pLgfL,sM1}dlnML}..L
A G ~Y! Yeants DNA
@Aul;’#;ﬂ;G;T;
.C a1y G 5 (T oo L1
waelas S )l e i Y
161 43| fodos Lo g SDNA dalad

Yl DNA e
Sl
g el Aol il LS 5 06
iloYI DNA ol s> e
ol DNA =lg 3 5

L..'.,_!lr.f.':

OF SdSG1 3 el s Alal cziST 0140Y ple 3 DNA oS )3
;@‘ﬂqju;puam}nwmwdﬁnm
DNA & ol J) oSSl 3 5, 585001 oo g dd) a2 e
AU PR/ RCR AL PR P CPP L Y-\ VT PRRE PRLE S PUUR P
] 330 gl g O Ul s\l o L o 5 (G 3

DNA &g e 75 gad sl 2Ly S

Sl Sy Ogubls pise e Ly 'DNA S5 L DNA zaged
s Sl pay = Sl (35 n g Al Gl 035
Sl 33 0555 G- d ol il 36 pa g :M.s")ﬂ o il
DNA JI 25 acory Al del il ad Ol o 0l
515 (A) sV o i s adl el e ol 5 2T L
WS O el el LY 85 (T) Geaglills (O sl s (G)
TPRERTS [P ICIN PR L0 W4 TOPTIE NES I PRI
055 Ao g 2l Aoyl OF O 50 Ay ahar L e panldl 4aSS
b S oV KN S (G s JS) 5T G s ya
B3 s il Al @ el we Y1 AL 3 usY
AR 3.:'..::.—_5;‘.:2.11M1ﬂ|£ﬁjjﬁﬁﬁjnwuﬁu1€;@\%!

S A wdad Ol G LS
s & 7r 355 M R g 5l dsh i g s s0iys Lo [
CDNA




DNA_-Q;;L:J_J_JI.L}.AE: Y Jsan
’b J;;LQJ:LHIHMMA
c weteladl i Jos & gl

I VERUIPN Es TN VL e

et o 5l

Olallaze Ol Ol 5 oy y @ Y 5 glas
PRAC A R i e sl a3

oY) Lo 5 A el 3L
“{..

\_,M

sl 51 Caall LBVl |5 ole g ga g SIN oo L5 Lokic DNA feaad

S b S5 O gubly m3sas gbl A5 31l Jols DNA &S Cislas

L o8 e Y e Wl DNA G Oblldl fais oo M5 Sias

G Al ol g8l 5 5 ekt cdudr DNA 05805 Sl Lo s A5 el 8
Y A H!DNA . oy ";"L-'-J"Il,__rﬂ-"‘-'.iﬁ---)-“caaﬁ fd&fﬂl
Y EEIGIS e G o delanad s

X Ve N
| IR W | S S WS < S I {

cliall e La | | LYl & A )
La...:::J S J_plaj_g):w{ '-.J_jJJ-"L} N Lﬂ--ﬂr-b.l.ﬂul.n.-.iu At e Lol

G

l_j-.a’ﬂl DNA S
Cpas
L_;-J—«.L-“ e II....;JJ Lj...a.a.u

&~V oo LPla=)

C

e -—

L] Llanzad 20 oo yhall 8,55 .ggggswji Gyl § TS

U J3amli DNA r 31 andy DNA Jo 8 jast i ol ain prtead T

e S 55 Gene Gl o el 8 Jasedls p g o S

o DSl 0S8 W KA 3 mdge g IS Slid ol Lo aa Tl Uit g A )3

iVl ol Lo 5 nd) st @i Y1 Lol GYT 5T olin e Al H’L“"“j::ifﬁ}

r_.J.w:JuL...a.L-:!;Laﬂ_, o a8 s 5 ks BB (g G ; T
Pl ormd aninal 3 Pl 0t 51 cla 55 s ¥ Laie S i)

gugjﬂiém@mﬂi V] Ll 3 ol dor 5 Ol g o) piual '

e 800 8 dlas o5 WL 50 el 385 o gl Sle g gl I 3 i | o D3

32 dsdl GBI e 2T g g e Sl g sl IS e Sls Al (el SIS )

RNA 5 5550l )l 55l Jaed!

Lot |

AR



sDNA i1 -td ¢ s i
LYl LoleYI; RNA

JESINRER(] ») 7. Y TS
Jog 5 RNA acead sl 2l
o Sl 5 a2l RNA

p el N dh sl

sl ) e o
aﬂ-g"‘ l'!.‘;"'-':':l" " .
o1 CiPRR ARy, IIRA
, e 9 2
il —wba g

ey 5 43l 01 3 (RNA) JI s (RNA) (5390581 (§99-01 (e
EJ_;LE.Q..!_;.FM!&@&M@}L(DNPL}H&GWIH
i gt ks £ S 3 (RNA) oS 55\ Kl 8 (DNA) .S 5
e e BBy
L_S}::E_g.J:‘;L-—-L-«-J-ﬂJﬁ?(DNﬂ)uiﬂi-b‘jM;r‘ﬁ)i‘(RNﬂ)
(T) rasl « (G) ol g (A) sl 1 a Lo 9 s e 48 Ayl s (DNA)
oot Y] L Bt 5 o0l Ay 20 0 S (RNAD Wl o(C) e ol
O S ol S Je (RNA) g 522 NS (U)ol sl ale e (T)
o M o ST8 13 0 gite (6555 ool S o (g 523 DNA Ll
SV o 5kl (65 ) JI (55 531 paadd,

((tRNA) L1 (mRNA) J g 11 2 &d3-1 3 (RNA) (34 $l BW Sl
T 5 ¢l s ol #lu 3 lge 1535 (MRNA) Caly s .(FRNA) o s gl 15
o 125 05 g cp 53 yd) 1151531 0 CRNAD iz, Lok Bl on
A e 3 sz (85 22l _TRNA (g 928 -l pan gl )

oo oo Wpdmy La 1 oY1 B U5l Bos T3 p g gl 1 o B3, Y1 ey
QG Lbley Lo e (MRNA) (s Lior 5 A5 5466 IS Jad 55 cp g sl I L1
_,,aw:in Ligas & JSAIE e 98 S el o5 135 L(RNA)
iy Sty el g o) e g 4 b Al 0353 L | (TRNA) e Lo
2l bl 5 5 (mRNA) Lebegt 15,2800 sud o 059l dlds
o) 1330 il 5 ety oW1 k] (ERNA) Uiy O oy 3 ¢ RezeaY)

¥ M G s IS B Yl ol Y



L%!gdmp;(%&!}nwl ] |

L}-"H‘:‘.lj-‘ﬁLf'ijh—'ILﬁ_dj_):\{1u o2 Lé-h_a)i:d'lf._...p-k_; TR

st JSG L ag Y 1da O i lgens Sl ] 5 ol o g0 5,5 ._.J;-A_L.::j;

rinad Lgh 83 g bl L OYT (g 0 DA oy Jonns Cpatl st

i ) s A i I Jorin Bl IS5 iy
L':»u—h_ga,,t_.mjnutﬂj‘,ﬂ.ﬂc.@nm Loty oLl 2a 33U

0 JKA G e 50 58 |S cimandl O] (3 Y LLaall
b 5yl jam bt led sl s L0 S0l g
:HMJ;FJHmLZﬂJD‘JA;;,&ﬁLJE@A
[..‘Jn_g‘.d.ut..a.ﬁlat}inﬁuhﬂ.ujt RNA sl oo neay

Cia.w‘-.lrlu_m-uu‘ﬁ.;_m J«H H.‘ﬂ d...:”cf 4.“,.:..._...-.*1 ]..S:N“Jl Bl 2 LA gl
il g oLl A O gl i g

oahll

ral 4] (35 45 L& (DNA s Glas o] :Jutjjg‘:f1 an Gt oad
s alafls . Mutations &l jahall bl =W sds  end g cdilaze 18 ol
oS 5 A (8 o g g0 5 ST 5l 2l G550 DNA Alds (3 o313 i (]
e N ol gl n g s g 05 SN e 3 LB T 8305 ol il aa
DA L ey et 6 gy el 2N sl ik

. i Lo [

S 36 Ll gl e &) 5 Al olaall (3 Sl (S B palalt zall
S p’o}ig}whuwg wucgmﬁ_.alﬁ.;l-'l[_g;ﬁu@
S A 4l ki A G el La o L G5kl ol Lakie
b yakall oda Lb oug LS AL L) L O dcdh| LIS (35 5akall Cdus 13)
A 8 ) ) g5 il 03 e

ihEagadl Bt calis sl plouls e, gages 5
Jloldl 3ol bl Lo ay (9555 a8 Mad 3l 05 ol ikl a0
Lilows carke (g 1O bl any 25 AsloacS 3 30 02555 Lo 45
" Wl e

| J A JS 5 0 S
pldll &5 pall Sl Wl
At 4

\YH



- gLl
wﬁyﬂﬂlsﬂlwlmy

AL Al Ol

s S M ) e

uL#E..u_,:-;-",U;.ﬂ;__.J‘-HI_L_.GJ‘,.-;"J
Sl 5 o g oy 5

Ay 5y o ol
22 3 cigSWl 3 o s go s S

ade ol Lae

TDNA Caelsl ddes Bidod oS Cie
J.d...au...n.ﬂc.,a_g :

L_-,.nn.:.JL-‘._:_g-;ﬂ(-_ WY n a
g% DR [ R | - L

i ey mdlasl 8l O3 3 OIS 133

el sill 3 5 5 (AGTAAC 42 DNA -1
b Y1 Jlaazul L ALl DNA dLLs

Sl g, ely ddas 3 tRNA 595 Lo st .
2 Lasdl LY | 3 DNA -0 0,6 G311 Kasll .
¢! & DNA .

Jal s 3 DNA

G laadd e p 1SS fennal aalie dlay 5 .1
RNA ;DNA ..

Sl Y ST o gnadl db.aJLn.-.:_..u'I .

Caazs «DNA L2581 S| s Q._1'|

ol yaall e J puasald £s plafl 22K

(4 Wi/

N am——————————————————————————————

el e LeKE Y 5 puab
,&‘:.tbﬁf.m?% Bye e e N \x A3 5

%iiﬁ}ﬁwﬁiﬂhTfyyjﬂ‘éﬁwﬁml@hi%hé‘tm'

§ DNA a51,911 53Le Le

Sl e DNA O oSt alud) Lols (980
O3 095558 Sl i N Lol (Ol iugatly yS ol
A gyt sl gall

Bt ) Asmad! 09853 DNA el Lease
bW Asuid! aliles

Sl

el Ady sl LTl Blgs il Slimd| Jesd
2 Olb g pd) gl o gl 93 i DlG g 4|
PO gt 283 g gLl Dila g g1 )

IRNP!.j ctRNAj

5 atall

3 palall il Juo WU 9o LeS DNA I jewis @ 131

sl il Wl (g s g N1 (335 G4




ol T e g sl

——

wwwien.edu.sa

wilygll ole

sl wlanll e
O Slas O] Sl he 423 Slie Jay Sl ol Sy aol a5 o wWliall
oS ol y oo gh 5 ) olicall o el bn by L) S 2y O gl liall &) i s W
L1 o 315 501 il JUL 351 a Heredity B, 06 .V IS8 3 many | oo 3 dun Wl 00 Sins
Cad )l coliall b oSonty gl Lo S oY1 ) Tt
| R el g el B
U YO PRVRVPRS [ P PRCN PUALIEN U S LIPPU [P T sl A
C‘.-'L..::-ﬂ CIJJiLF""""‘;J;';lJ}M ﬂwwhﬁiﬁﬁmjjqﬂh&}wﬁ J_)k']lj “,_-_-'-""—E, Il j_)Jﬂ.Ill l_J.:.J J._:-a.: |
Sl a5 Alleles (V1) BEaall o 53050 25 oy & gjanall | e
Pl V1 dkas UM oo paw go SN Jlaai] £l3T im0 Lgniams Aslizel agall

_ “ _ | RN S P S P R PP
JLPJ.:L;L}SJ-M'LFUW_?JLJH *.‘.—‘*‘?J1bvb";'h1h;_;b&}fjj ezl qu]&f@w1 N |

A JKEI 3 LaS - e 3R 3 g 5 G s s 5l ALzl il ]
MWL&JY!@#ﬁ;ﬁq&wM!M!gJ}lJU#A— ubjagllaaaljo )
o e s AVIAR gy o oM s e e g | R Bhes il LYl

0 o g L L el 230, 0l il JUSH kS Bl o O Mg sl | 207 P 0
G A o g3 51 e el

.Genetics &1 ; 4l P'L"' TR E T
s g 303 S|

oxmaall Glsjagll
L1550l -

(JND LUl ool o
&5 0 e+

el

ALl Leladl -
L'ﬁs-g.::i'l Lj.aLaJﬁ .
e Tel ol

Lkt 5l -
IS 5 1 -
il bl -
Al e ol -

ALl s Jlal ppp sl YV JSEN

YA



izl e d g junad) Sliadl U o

Sls g ga s S 0o 25585500 B
cdaelazall

Slax ¥ Y 0 Y oo S e
ﬂifﬁjdbbﬂyﬁjﬁ
b 5Ll Lial Ol Ol

el 3 2l

Lo | rL...E.;";H

aall iblimal Clandl g A JSAdY
el p LY I3 451 41 :
ol JL a0 el s s
Sleall 5425 e J g 3ee]!
Jagmadl el s (D 8 2l
d G 2l ol el sl e

djljgJl role Yuwdo —Jaio

it Josledadlmasl o Al 2V UIOL Je ol ol GAas |a
e ga s s ) gz 2 w3 Tlgi m Al Bamzedl il JL 1 ooy
ol Oliey b ad yib de LI anlozal iy g cp ghall s olsly I (5 slned
e Lgde J guamdl Sy AN Loty 5la 3V gl 5 08 550 5 sudion OIS &

5 s SO0 o BI85 385 S il
ekl @kl ks Jaxt ol 0 VAT ple b a i ey J) YUl

- g Lcll
aLigpslll galgoll puc sﬂ

a1 590 mle

PPARSTRAN) [F S P PSS
Jo gl S YIS e
dds¥l oyl e ol g
B, )

sedle ol S5 dal s
eloul g &1 L Lazal oy 51
ke 155 Al dadl Sl plieadl
Lagrwl 5o u"’

SYTE

AT e o il S 24 J g Lgnar Al s S By

p\JJU1£JLani:~3LUr:G¢J1}_.¢R;LJJ_;f-LuJ

O gy (ool i Sl e 8 pbazey Joie 15 elalall (Jana OIS
ey i 15 e Il 0SS Jaie Wl a1 3 ol 3 s e ST

4o S i VLY Jamzl e Sl OIS LS ¢ o 0 5]

tht.i:-r.,r'iq.**rbf%i;ﬁé;c%ﬁﬁﬁdbg;hﬁwi
) oo 5 A s pledl JJ - e JS- il elade 0 B Lo 5

By e o &l e b e 23 501 U5 ey ks



oo e o6 21 2315 ) olial) & 5L | J gt

Bl Jsla Adall
a3l o La 34
Sy Get | sy adge L A1 0
1o LS9 Jogle
o : 3 Jﬂ"‘u Aduall
- ﬁr A
&&1 ) %‘ g & 3Ll
: ks ﬁu
! payes e
b 8 i Aduall
wE | up .
(G H5 AP ol

adyanll o diljgll

3.-::-5L'J1 »....“.-I|JL_..'J|| e R LJ.;JJL.&.“.:: ;_.":M ) P H__,_:?L.t CEJ 0 O R
ioen UL L o6 2 Y1 diall s Ly ¢ oY) Aol 2as Lgmacr
e Sy N aal s Ll i e o Las LY ¢Hybrids
;j‘_']jy%ﬂ!ﬂﬂd@;ﬁ#wfﬂhnﬂ@}bﬂjh.ﬂijﬂ% :

i f L, ) il

'u&lﬂlu._..;m._.,ua,u.u.ulu,uulmlp P

')L.:-Lé...,c.:q.,.;i_,‘,ﬂMluﬁh“mmi”wwuﬂ1¢j}mﬂ
L.g,.pCﬁ,U_,.uLAJ;F__MJJMLJHLJMNJLJMLL.JM L}.y.j..u

A ol Bl oYU S b Dt Lgmn o

Gagl Al Jad A\ 550 i g 5o 0

JUGEE PN B R PSS FEV RO PR W~ PR NCTIOR [ B P
S 08 o (ST T s a o Lt I6s Bl e 5y
Ul e W o femtl 4l (| 4l il Ales
ad) L3l 2aa) Jars SULS LSl mdld S J el 2201 22l Leos
n.i,nyaa_.amuji,ﬂ@jum_g.&L&&@:ﬂ%«lh.&ﬁ;.&h&
(ALl s S gl e o Bl Al g doslll SBL IS LS il
ﬂui&wmq@&wuunJ,bmjrﬁg;ﬁu&u;ﬁjf;ﬂu
Sidall fole Ll GLI s 2as s 5l sl &Y clls y ¢Dominants
o s dq._ufj .Recessive U-‘h—o-“ Joldl ol le bl s _ﬁ_,g.i&.‘:f.J
ddald S 3l o g L dowaadl oleadly sl ©ladl p g ol sl

A K L1 1 gl s e Gl izl

VYo



4 Jsa

Algcl Adled g . a0 ya0 pgd 11 Sal Adadad ) AO L LAN e Lga pld 1 Ol O Jkie L2858
Ao Olaall 0145 peg e L I Slaalt oa JIEH AeaS S g iS5 LM (B Aalinal | Silauall ()
-OXEN (8 le Jubha ca)lan LD glad Gl Laddy - Al Ot

B LW dai 09,5 09 @)

gl i Juiie oylad

(Badlawd) Aaall)

¢l piio dlgyd Vg
(Aiiedt daall)

)

O3B 993 031 Bl psen Sl
Aomiiall Adall Lal .ol
| "'J:"wiﬂh-‘:’u{ﬁﬂ'ﬂuj—u']
Ja¥1 el

v Olaiin Saa¥ O Juie L2 858 o

Uit dge355 J5¥1 Jat o 250001 Juie por @)

ladd a1,0%1 5 adlSla (SN Jusdt le
M e ke
Aomiliell daall ulgi celpiia (V) J el puias

il A il 0l 31,55 s g .5 B O pgld
| H}u“”‘h‘ hguadd dom il e Juas O pall

M (AN St (3953 (9Y Ao




saalte Lo oy ool cotlis | 13] Colual aBy3 b ¥ Laion 1 393 |
o LB 1531 o) 55 e o 1 1BV N Sl (gL ol
B e deld bbb Jlps b e p p oVl Y oYl
sl Jlant Lad cel gl ol i abad cosy 130 e S &sdmdnd |
0 A 5 gl Lot ¢ laiml i O3 gy ) ke Y €5 poall L

%0 ok, sall e Jlazsl Ol

Slaeh e Jaaomy OIS &1 17050 il s b Va1 ) Joia o
et I 1o 2255 astles 318 k! I Rl Ll y B 5,8

3Ll B3 ) 4o b o ol Las Gy 5 o V3L A Yo e 0 0 Jiis pp Sl

By ,S2al

o daaldl V5L UL HLal 058 & pme con )l ST 5 1 Cuoils a1
i 55 2iSay S (il gl o303l Sl o el ol s il
Lellontanl oSy gy Al 81T Slin Cpmalill o) 2 05 Epsll L
Punnett Square il am 4 gl ¢ s sl e I5Lazs! bl o 5
el ol L el o) S5 ol sl 0 B onind
S A CasS b Ay
Genotypes ol 5 LI
Byme d ey 2ol B ial]
HJM@L:_JJJJlerm
T Prr e N PTJEUPRT TIPS
B sleadl 3 A3, )l wlia]

e o

L.

b laedl Dlaall e S
Sy o) sl
S0 Ll 5kl e Gl
&l <Phenotypes F L
B VPRI R T
sl k0B dsaldl o8 Sl

a1 O ol g 5la 3N O U

O sl kN e IS
PO g SIS |

Pep, ]
L gt o "
# ) E

LI .2 =

al =l alig Y'Y



=t o

o L3kl [._lm.... S Al Slaall sl Alslaied) Olied!
a0 585 5 s I 431, daall Y1 e ilize e e e
o gl ot ddlazedl oo g g g SO ol 051 e & pomen & lilinedl ol
4 0] 1 38 ONSlaze OV Oliar ol B glimald OIS 1305 . ]l s
N W e Jiis Oyl S 5 .43 ) ) il Homozygous dlilezs il
tt o GuslJl diall - G gb dia) bl Plaze) TT LS ls
S ol 3 phieadl Lol L (el daall = GLI o dia) laell Blazs)
leme o olaa 0] J b ) i _aal Olakudes OV s Ol o
Lezs] q:l1 Lol UL o ol cldy .43, ! daall Heterozygous

Tt J shall daa) liadl dlilezs 8 Jis

B I3l g it A B B el e B,
Tl WA e i

Solia) o151 S sl o Jlenials Lo 2o 5ab o3 50 Sl g o s
Eru 12l o el (gl il 3 G g ol el b1 oY Al il
L*,_.'!_‘,.:-@'|LJEU&LMHQL:}JlCLJJIL}.MJt,&!jdf‘}FcﬁJS@_}:ﬁu_
%H'I"?'H}°“:JLL:?J1Q’°EJ,HJJ‘L?J@;“:JLHJJ‘JSMHLJJHH:}Mﬂ
LS Aazoeall Lood 5l Lede J gaamdl oy A1 G Y1 2055 0 Y

st bl STDNA L Jus JWI B a0 pe oy 0 I e Q313981 (5aLea
s LY oyn il Sl £aS o 3 o &l V] ol w305 S
PRVI-RUSUUNR 15 ] W PCS1 i By VY 0N [ 0-POR PV 1 B P W1 PR P B

Byl e toale ¥ ol sy s sdoes £y Sl

450,90 mle G3lee ¥ Jooim

Ayl Glaall 2 Sile g g 9,801 e AT et | ALLEL Sliond | @Said | Y

LmiTe gf 1o0ke ALl Sliad | 8l ek |y

dacall @ﬂl&@igﬂdﬂiruﬁlJjﬁ»ﬁhjuyj“,.ﬂFE}},J.mﬂ;l Loz

S NUNES PURLES WESN [ PLORIPNPIV JUL SRCUPRN IDVS - NPNPLL




Anwill b~

Slus b I Gundad
@L{@fwa.(bb}rumﬁ:mj(ﬂb)auﬁ,ﬂ;mﬁmyiaf;ug;sajuy Sl a pe
ijn‘.,.t..iﬁh‘ﬁljdw&hlim
s Jond
. B o AL Ll ] e - CANANTN |
39w dadh) - Eap ;
Rl s B el IR |
bb | Bb | b [ : s
2 sl e JoST - JESEEARA v
 {WCP SO TR P 1 [ | e
bb | Bb [ b | &5 Al Bb O b
:J_g.wi.}”]'.i“:}_,j;.:.wﬂ_
2Bb y2bb:izdij Ll seul ad Lo J padl Ol esus
;E.._ﬂ Y L.‘hj...uT i ::L:MH _}#1 JSZ.H &}.@.?LU
Y
D,-':}l:ﬁ'=l: —
Y ¢
35w il ol Lahadll s 4o ¥ = dms Y Cioas S e i) 68
>
Yy oi
y | Y 2531 001 e sl (V) 50l eV 03Ul els 3
>
e Py el LSl aed Jussile X
L% A

\ve



TR, T

Slsdls sl dblindl ol 0w 0,6

s Lol Walaze )

Sl sl Sladl |2 i S i
il o B dea]l
Lw1jﬁ1jw!jﬁ1ﬁjﬁ1cﬁj ;
23 e Aol kel

G Je g o o BT 3L izl

CBL ) e s s

Zaa) a2l 5 i b e 13) A BLY Sl .

) 5 el A pre GLSCay b dine 51 5
AN e Silor] s 5 S

,

th-J1 8 451 LS e (B ,8) Ll
¥l a8 ped Sl e Jomzils (43)
MGT{&LF; L:-J!_,Aia...au}!w_ﬁm
L pladl b e sl Lol d b

b 4s 4L i) 3] ddl Jlaazad .1

N

SR

Ayl Olaal

LOY LW fpe Olawall JLET) 2515801 @
w971 Olawal ! JLED) 4uaus dwl)s 143150 ele
ol pe lguaas ALLET St Jelady

A1 390 mle uwae - Jlie

e WL OLa e dajlad Jade lu atAoTale 2
GBI alal| gill Sleatuse
4S5y all daall JIEDI 255 (pe Jgl Jaie OIS
+JLH‘.E.L.=J.._|.¢=E..|..-.1_9.H
Ao e IS clale A5 Logiatder ale 2
Jus gt ) S g3 it Lgud sl

CY-ENES{ 2_ 2451 49t
daiall Walisne Alilyg Ole glas JIEDI : Cpogid!
LY Cpe B I3 L A1 9T
smiie (631950l Jalge A31,gY) Cpaiatl
91 A0 28 50 Sy ao pe Jealiuw
Ja51598 le f5alie pusg (1 Jie il Sl




e W e

) g X ) i
Cilpahll

sLuall ¢élg o JIgw ©
el old s sl wladd ol il &iad
5 slieel) 0555 Lot Jais dmiall liall gl s
*“'—*"J‘J-S-EL’}.—"L} il Oloze Ot u.-J'l' +CJU1}_.-I-1;J.AJ-L'J
S NG LNE Lttt RS G
G 5 T sl il e | Y AR
CNP-A N PPSRCR o & IR BN R
Jelllimgplsas g 503808 08 VI liall § g 2T e il e
.MLLMEJ&HC_:@&TOSQH_&;SC_@E NS Jdar Gmliada
e ) SLSLL
ihi oloni@ | 4o Lecsss Lee
LIV b sl e Lkl Sl ol - Sl 231, ) il dA Y Y oA Y ol
) gl it Ladalis 25 I Sl T

0l g IS B il o Joos wlimll gl pal ¥ i g s Q) ot

Sl Al s S0l b e o o) ST Dl oliall e St Y| -SSR 90 (O [
¢ e Lol s Sosiles Lgnsar st Sakiaipalies ) gt

walaail
S dlolaldasS =

O Azl 31, )1 wlinall
oY) o ol 5 cdilesdl o)y 4|
sl oAy sl
Soleghall 3 ey 2,2

Lede cda> I

VY



aioloJlSgilnl=olaNiiy]

“I 'II-“----o
ades T Of 4 clidast s Slalns 481 g e ST
S il e ol gl e I pmamld k5 Sy a5 2SIV a1 gadl G jasd shadas Jhast

Byl

ol s 3 ULy s g 2B Y T55L0 sTaaie ol alall il 13) Ly, X

LUl Ji ©

il e s A Il Oliall 1036 6 el s S o )

o g il eds ol s s (oLl gl g b 6l Bl g o1 IV Sl ol ol i .Y
il yib

C5Laz 2T LTy cmzzall ol ikl g 506l ol il - 4 0,5 Unkeien ST ¥

.Lﬁfnmgﬂnémqﬁﬁfﬁt?awﬁh,m £

"“ ‘I - IIg IaIu " e u| o

3 A 8 gl s AVl el B30 ade foam Loy Lde o Aol lanli @
e gt 25T Ll il Lgdhe a5 B30 a5 1 351, 1 laall amy S5

§ ol O phonalli 55l ,2lall 0 4S5 e Fidde Lpaner il ikl fa ol Jakall J o llalaina J) i) .Y

s a5 0 J oY B o e inil 3 k) sl Y i iy cond 13 S5UL, o s aB93 .Y
€ 81 ol diall odin Jaoud Nl podl o ST 1300 alts G or A

I Y1 ol s ) ool s il oS il g il 6 5 S 0p 0 IS kIl s L
sl ol gl D

APy



£ ) oo ) e\l pllazl o (52l p sk ) DL i oy A1 s G olbad) e Lok
ﬁwwﬁlﬁyéhﬁy&%u.QMEEHQWEWJS@LRi#?tat—‘q"u}qn

s 3 L
m cb_SJ......J'r rM!&L)NH o e . .

DNA oy o~ S ]! f.?-—"]"l' SDNA ol AP 15]

— 0150 oo —STU b 0 S ALl il
‘EfTith-l;ﬂj;ﬁwuﬁ_’ﬁisiﬁ—t,ﬂsﬂlﬂiigi._b-tsﬂ Aoy -‘“t:fad.}:l'-‘.; \v'*-"JLE-iLé-bﬁj
os (5390l ?}Wléﬁﬁ}g

el 3 Geond 581 JI &b ol ole 5 2l o (63 gl p gl sl ay)
331, 0 ,asll b 5o b e L3151 eVl cpe ddl (B Y 0T 0 &5 pa i A all
ponald 83155 byl Il G5 g bl 5o elii]y ¢ (s yadl ol yald
;:.:L....E.ﬂh_ﬂ.:laf‘_l&Md.ﬂh&ﬂ\yﬁjiﬁjﬁ&;wbcgbyi
D2V asis ol Y gas 2l Clall o gghe e Bluddl 0 4| g |
S W oY1 e 2l e Il 3 Lelosl STl 3 el g g Sle s Lgancdis
o2 N il 315 Il Sl sV e (d308) 5 Alle SIS olsS) s 2SI

ﬁﬁuﬂ! L_:A.b.“j

.P.J_-i{;rj;g,_l}@ﬁ{a}_gd_T“)@Lﬂh.ulﬁl%!jjm)ﬂg_&iﬁuﬁ nid § | Gt & ) 7T B g -

I e e e e iy

Sl b o

V2 Y ) ol oS5 (YN o alold ity 5l Al e ollons Y il N oy a0 ke i3 13)
T Al p sdl dadd 212 (bl

o

Cuma|
o cidlag! o2 el e ol 455 ASUNI £311 25PN Ll ol Ese ks d s 2l p el akay

" ' L&:Umgicitﬂ@ﬂlﬁ')h_;ﬂ_;uj

YA




d_w 5Pl 561l d_o alpo

gt oLc CIEITED

JLE;HMSLHWL_;_UIVJJMHM"J)H{FLD .

s de JJWI JI Ladlls s m s 2315 ) lia)
Bl gl o) Leala ¥ 50 501 Ay

e il c.:L*._.a_dlS.__.?l_}}l'laLﬁ..ath_,éri-».:ﬁ %

s g 505 S

éﬁn _‘,:l-;)“ s 3 cadslee dolanall oliadl ol o
%

J%thﬁdfjﬂid_naj_;b r_.-q,;‘;! n._]._'.j-
Ligl il ";"'l—"-:.-’."'-H ﬂ‘}:"r.'-: | fll_...jfﬂ
85 i 61 e s 5 255 4ol L35

2V e desldl sl B Q1 ) wlanall

DNA iilygJ1 630

T R Cogd H _'J.AL&}SZQH' 5 25 > DNA
e g el el )y olin pall ol 5 Sy

iaksd (gl Ly y DNA o LS| poar 55200

ol ddoe (5 5 a8 s jeed| DNA s
(s ety 1) el OTDNA o g 3 Sy
831 ae) gl (RNA s sy (sl 5 god] p2
tRNA 5 o 5 gl JI ERNA 5¢J 5w Jl mRNA
i e 5 e Jomi 3 Al ¢ |3

Wl

.okl DNA b 23! &l il o

awul jJ5oll jguni

AglaST @3 pgtatt 533 2 DINA sciai dee Jga 2000 deoalall Aoy pind | pay dc

)

ST

A



‘_Ln.ajl'hq-l,.a

(M ot sl 31t

¢ il
f e o 5 1 ) 3151 b Lo S0 sliad) llanaall Ls

Wil .o DNA .|
S 3 , C. -:_."'-*_L)’J1 n_.rﬂ_gj.h .................... "1
a 1 : g
‘JF]*_ 2 RNA o E.‘._:L,}Ha.ﬂllM_gul_,_:.HL}pLh.:_,q-_,lh__ﬁSﬂl % |
Sl Lyl § Jaty @iy 77 T T T T T -
Slallcbd .2 ks aelas i ee I gy Ul ol (6] o Y
RN S| R P I g e DNA
a3 . =41 a .-'!I 3 s J 1
Jigh ol all 5 S gl LAY Gio o gzl lidl 25T e Gy
?«;"Lll‘j.?‘l';"u i -
L_:Ju-iﬁji;M .2 L__";')LQ‘HJLL’!‘."'*“':‘* B
Sl e 3 ela Yl 8 pallall S s)l 5 i le N € e Dl LY G W1 O 5 0 5endl 055 Jsla)l .1
"'.:nll.;.'*j a5l
o smesssrasressess 4l y e
Aele gt | 431, 0 2aeall )b e Jagadl il ) LY
kil s L pry il
B S C -
e Lpmdiy Wil gl S XN a SHEAN JU B convvnnannssnnn A
A e df s dap IS AT (PN
f
Ff : Sl Lo Dovonall Ll Y1 2
| J-c—bﬂﬁ:;—?ﬁjhﬂgjji-’*%ﬁérg"iﬂ“@ 4
Ff ?d,ﬁj o) 42 L} Lo g pcdl
DNA .5 o) | V-7 S
JaxgYyRNA Ju =5 dsa @il )y
{DNA
'*—'IP.JI;:]”G Lﬂ""",’,Lﬂh i

Janel 5 90 0 ol gl o

1§



REReeTes
s dpdar S5 e OMe W Ulie 81 AMs LY EWIRNA e Loy 2l del il fudos 38100

R 4| R TS S . | T -

S e el Lo s\ JSall ) ksl . ATCCGTC :as31
el s J DT 31 o3 Ll

: AlY1 )

Lo Jo 350 DL G eI a2l 2 0 .Y J
. L s ared M U3 Lehad 16 ekl |5 | a8 5. 1%

e ) Jib o] il ja ] 8 Sl )
akoST o3 8 785 J) VI J ! &) i VY

XY Jigadl e BN 8 GY) S ool RNA ; DNA

RNA DNA
() it i e o g [ | i
b BT sz

5 | iy
E . Alal| i s 31
G R
'E E‘: - Almt 12 03 g g Ol

S — R a B |

L EeRe e ol wol Ll DNA O 43\l c..é_g. YA

Ryt
F .Ghﬁﬁjﬂ‘_ﬁtﬂquﬂl

oS codlel Jalasull Jlmsly (g 2l pguidl LYY N4 I3l o Ll ool KN fonzu

Vagslal s 3 ade OLGNT g p ot b Tt Tt

XY D5l e Al olial Kl fanza! Tt It

Ly LB j e '“"|,=",. Vi L@.@G‘S‘J‘ﬂlphw%t}#ib‘_}g_.ﬂluw.ﬁﬂ
= ?ﬂmiﬁa.:jll{ﬂ;ﬂ

P R0 A L L PO N L,

IRV PN C PRI BP-VE N S EA| P RIS

s | S G 1 0355 Al a1 ol
Sadlel MRNA Lo & gorell s 22l 3

)6



V5 V5l e Bl YT S fania!
/f:, ™

Wy N d
.
o i

fﬂ|/

Ny N

2 P I LA T TR

LSS DNA Cielss i

RNA ps .5 RNA .
sl 3 Aleall ada Bl LV

E;!;;HYH.G \:,'._.:M

Jdlas¥l s Shgadl L
@ MdesY gl gl A

il . 0 aaah )

Al 5 lall s au}.,fjjﬁ1 o
Ak

.4 "h";a'_gl'lm_gHJL.au)&.ud;Lng s |

'I.L.uu_,.iud-h_gﬁ R

Jub‘ﬁdﬁﬁmﬂd ‘:

8 )] il ¥ dns! | TEEE

EEE&MEJJ‘;L;H“E?L&;FL—L;‘H
Tolaall & &3l &30 ST L)

bl GOl LMJC.@;.H

ozl ol jesll QMHL;JST@LEWL.( AY
u}buﬁd}HMM1£1J{id‘J—u—i

T oMaall g'l.._.pp
o las (§ don LIS RNA g1, 51 LAY
Yol
bl Ll YT g Sl 1
et s A1 338 y5la
b g g0 g )5 e Luia
Gengaid) glalt
sl jslal
| . Obe g ge g Sl Juaass
et yplalt

duiaie po s ¥1 dlieal | T2

ades gy o5 AN D=YIE 5 5LV 05

Sk s JS b doeall Ll Y 25

TV PPV PR P 2= 3 N JCH W O [ P B
el gn poaz =
133 saew ! Aol

__;raﬂ;t_:lha

L DNA niai .

S PPN PRV NS NER PPN PP
Sl oV . Shegadl I
e 5y sl pLuil. =l o

¥ ol oo Bl sl il famzos!

Codel s goall 3 gy (Gl i I SIS g i la ¥

S plsl - sl
izl ,f-'l._..l}"aﬂ 3 p—",ﬁ:ﬂ R
& ,5ie oMl il Ll &51) 51 83U 0 4S5 i . ¢
{*‘_}.ﬂ%ﬁ'lc.;ub
LGl ae iz, » LU il

Al dlasllcaa e gt s S we dalzz Lo
JJ&LELLJLAFFJJSJHJPW:@#QPHH .e

fobas Yl da Lgd Ol g 505 S
Y.z A
1% .5 V1 N

VEY



NUPEPCN [NV BT UOCHI WS- |
§ S Sl ooy o

) L G SV e 5] s o LYY
LY oo LD (§ 4SDga

oo JE Ol ol ol S 33k ol i LYY
O Laal e LS

Y eIl e Ll YIS faazal

0,50 SL0 g At o] 4515 LML oMol 5 5l Jb LY E
O IS (3 Al e Ll Gy

. Jeity DNA (.S 3 i Y0

e saall Lo e 1588 b | b i e 15U, ¥ e
ais DNA Lo Ll 2! 10 o8 ]I

Ji;;@gﬁuugy*ﬂm%ﬂ?aﬁu_a YV

W _SbY s

3] i ALY e Tl ¥ IS (e
Lgauds 93 I rawlg alylga (o dicutS| Lo
SLudS) g Lgguagig cdnagdl slusti 2
uﬂﬁ N JETS PR PORE SR IONP PRCTOER]

mm

(e oudlieg 5lomll Ane cal s 15

=¥

B R U Lo RO PRIV | PUSPA LAY
S izl pliN e 2311 45V

S $id| b ghadl Laad | Zge adaddl s 3L LV
10l sl 5 goull) dmmaall UL 50£ 04
Ol

le pamedl Badadl L1 ol il 5 4 ndll Lo VY
Clgndl Loy i g g5 SUI

et L L o AL ol sae e VA
I Sldl odd Sod 2 15l $451 )5 ddw SU
§ izl plsy!

N5l e AW YT g fancd

Jdie B (e Lgilhylie @3 AN Silaall ans

>80 080 | CLANJSE | seddt USE | Olaal

@ /0
A

Jﬁﬁaﬁnﬁmﬁw@p@fr,ﬁ A4
Oskat il el g IS ES Lo dhiall o8
il Laall O lag oo dlly il b dia
f..mj!_,isﬂ_,ﬁigc_ﬁﬂlj

€L Mle s

{.1.

UKl g I olland) Jaisdl i LY

.;.;J_ﬁ'-r.UEJ..:ﬁ.u{JJS_TJ La'}'u:-i






2 ralc 3g29 adiie piladl aB8s5 al1869 ple 2
olew p3diaally (oSulud! (S puadie (13 ada )9t J gt
29 Lo ,al 72 golul Anyal) 4GS i HAdy cekasilicon
sadial| 108 JS 0 MiedS LAUYI atlal) L2481 21886 ale
A1 IS Sk g (LA by I A pgiile yo olawy
Clig iYW Ao e (i (g Ha Al yalic 389.72,6
231 9T 2o Al G ¢ AuSilis M) S Lol W1 5 g | Lgia g
Col 2.9 ((29201) CSLAOLI 9 « yoilew 331 X1 g (A g ST N
Ay pad) BLIYI doliuo 2 50 Sy puiviug ol

WG yTN g SN LW OIS 2 Al

cﬁﬁi‘_‘lﬁ;@iﬁh—:’:‘*ﬂ#yﬁ%g;;d—“d;@ﬁ-lﬁ

dntad) poliadl SUBS pisernd S atSaml Baiad po\iad)
cialzse o)) Sl LSl g

Vee

Carbon
6

C

12.011

minum

13

Al
982

Silicon

Phosphorus
15

P
30.974

oLagJl O

2l 04 O (R 9 ks f 902 90 518,58 g0 L) BB gl pdl L5 2SI 0 gl ] 2
lﬁM'ﬁJLhLP-uaﬁaﬁ._}Mm;;;m&*#&ﬁmy&hq#| Crgadl ®

Lei iy A

T e PRRCHIPIEN ) | 2 RN SOOI PR P PECR R W
Ngoldnn L2 5 Lgrvanl

f._.,...p“' E:-.Lcdl .

e IS e ola ghae il Lgls1s

2l il

Arsenic




'?i;JllJ.U:|Ll.-Ll-L?-EJ:ﬁ;ﬂJTJcJ!—ﬁ:{&L?ﬂuuLﬁﬁEJ-UEJﬁﬂ-.l.h
45 BLEIS] rladadl amy fuadll |~.i.n‘_:,§ 8w Y laS L aS s
‘E_}_Ui :LA.:.J:{_]}?— E..-n.‘i'lq}.,.”

s b o e pd b i,dll i (OOl Jioa

aolell 050l
Slagla e Lisat 48095 LelS
At L alaliul 5ol
Mad’ H5S1 3500 73 gad

-'ﬁ.\j

Jall yuyJi
3 At :."h'l-d-"l

JJ:..'-L?-J Mﬂl EJJ.'.EJ'r
| 1 - "

h.:.-'l._.'l_!}._l‘j_;_.: l_FLC- ...:.JIIJ_ 1.||

o e

i g ¥ ,

4.4 - ; ﬂl_j.. L.:; "—"'"_.'5'__,1'1._;'.",'_-'_,9
‘s -1 = i &

»_'.-*ILJ_j rSd gl 5 o g

r e = - e
T SRR I- §adm.e hFE 38 o

8l ¢l

I W guyadi

51 gl

(| PO [ WP N - B -1
3Ae O gSus il S T
b paie sl g 3 bl

g 5yl ake UT (L

e ) 58




A i skl fasd 5,0l 6l o
SIS b e Sa el

- E__J...LH .,__"_.||,_1ji.= ;_n-_'g-llfu_ﬂ

toNIg = t
el as sl

AP RANIARN v ; 1.1 |
O e 31,5

WO 553 0003 2568 )5

LHT l—"}—-q. "cl..rn__."_-l_:‘-._:;

Ll sl

o S ot fua s el 5 o231 3

Sl 0359 8l DU 556 0 0506 |5 BLASS)

VeV

S Y et Ziged
u:..ﬁ‘,,ala.ulr#E_i.L.ndLm;_l.aa—;ﬂi_;:_.u‘_}.m
) Ll ln Lo b ad) b 13Le $lgomdl Liglss
aakiedl Gyl S dns A JJ a3 500
C,E'-—T'ﬁmjagiuﬂ:_.-u__u;;_ﬁj

BT D 50 )

iy Jabuall e dakad Shadas hdames .
Cisidacl ahadll de . idaol) adatl

Jlalall inbad 3 isunedl atadll 21 .Y

2Ny d] dadais Alabeal) Sliakad Jus Y

(Sl Cadis) 5 gos Jsaloall o lioei . ¢
@M‘rd&ﬂ‘u#uﬁ.&;ﬁ%ﬂ s ot
.LQJE:..ZT_,#LL:?&

B{CN [ P PO PN L S S Y
Laade (535 9 Lgd s LaS Lidaadl =
il ] e g ot ) 5t 0,0 5
-JL.a.LaJigME:ﬁ_,.J!

. J




A Ol ) guad

#M&b}i@&&b;——ﬂjﬁ«ugﬂsﬂﬁpuigdﬁ ..o-l-‘-.il o
Léiu.l-‘-u.f.-:-u‘}_g f*bri‘;:”;!JfT‘JJ"‘:fi‘;"ﬁgra"J.'-!L"aJT'-!'UJ""‘J
P.&JJ\g,nJ;_ﬂ!ﬁﬂJﬁLJM!@JETJTJ}J

Shel 3oL 555,01 Y e 55,5 casVIs a3 wajadl ©,
lilie 5 diad 5y s Ly JS2

S35 0§35 Vi 5 e 81 35 5 520) 3 gal 3 8,0
] PR I N RSN Y I UL [ (PN [ - SPRON |
553 81 53L Lol szl Jitsh ciimatll Al by 2SN
w575 s ol SO sk (65t Balazall 0

s sy il 05 (Gl i I e etan 3,01 goas OF J sl
ST 3 Y0 G VY ST

Glpdl g Lo o

5,00 GGgspeS o

C0, V055l e JSkmlpile o

e N
el i) S5 5 I 0030 (-1l @
Lh.i;.}unHﬂf.jith}ﬁi;m@ﬁ‘yﬁw

A5 b e g Uas
\_ C” =

VEA



L 38 459 3¢ pal) dus gi

LSl b Lelsl fradll il 3 e At JI SN e 58

sl 38,5 i 3,10l ol s el Jua@dl <18 Jus @
5okl o Wl o oS 13] (p) 81 @

hilallods oo gl 2y @2 05 208 0] 5 A dmiealleda ) ool Je2 @Il 038 33 @)
ool b DU YT g o 13
.ufl'l-leJ pu‘igj w1 4.:.-11_;||...-.H.r ..L.:.:_;...-J ®

.%-’_jl-?:-ﬂ‘ Flﬁ! r_jt)ll::- L-r. E_;...LH F-LAJ.E.H i.d...-.-}'uﬂ L.-r“-']; X

OIS &Y ¢ 9 V) ya ool (gl gl OF oS5 S JWI o .Y

Lgalthaol oo Ll lor oo poar 15 5013585, 0 Jladl 35 ¥
ol e tia,

A e Ledans 25,0105 8

AL Bt Uy gl o L0

35 g Lales 83does Ol jlems 3 b 2SIWN 05 .0

w2l 5 el s WU 55 ) e s suall L Ul 1 Al Dy LY

Jris A e 3 ) re e 3 Jes O Sy A
E,,.c-'l.:.i’fi'l‘_}l,-»,_.h

.JLJ;M@E_;!L&E-M@U&J! X%

-



(]

groB gl el

A
(=] :

wwnwien.edu.sa

TRV PRI PY
63aJ1 duis Jga Gosadll cljil

g Ao S € 5 L YO 0 ¢ a B3Lall diala 0 0 5)s iy ol
l._JJ."J1_,.LL9..1.5J lbawuw[_ﬁu‘,ib 5301 O eladdl 24w
Lr ni JS a5 ¢ oints ] Lo o5 Lo 33La o alad it 13f 3L,
J;ﬁfmw%wnghzﬁg(.___.,;:J@;_a_,ﬁ;_..u;@iwhgl
W 5 ool | o oo Sl B Joare SV ) e WY1 e
Ljfﬁ_,:éntm@.b_mjm_g atoms Sl ol Sle o]l odn Je | 4ilbl
5N om A S O 53 (6 T Ay Sy S5 e ST il
S Jra Bl b rols ol adas ) Lgzend S5 N SIS S Les
JG; ¥ ajﬁt_gnjmwi,w ﬁuJQJLthnM.uj -1y 8)
JGLIT ey ol e r.bi;{j@; & Bleraky g ol
i i R et U 8 s A NG ;:iﬂ,_;a_p
7 o g o

e

sladall Jas LaS Lohoadl Ol gl Jad 3] 2 WS elods J gl e
1033 el 23ladl g ol 53 el SCl) o gy a5 318 s ¢ )
) WL e pe s 108 505 0 gk D6 sl Ll G L 0La s 51
gijsafjaun.-m,&@wmﬁumnmw@fufﬁj
¢a3Lodl ol s 9 e LS Hj,jSU.anJ.m._ﬁ.ﬁj.H.._U:u:wLJ L,S:;i._la

hJ::-..nlﬁ&ljﬂhﬁhh-ﬁfﬂ_jﬁﬂ}“‘m‘;.uu;m‘nﬁ?ﬁj‘ug[‘Jj
mﬂnitL}JLﬂ

3 oilyghe

vl s cno

wlyrail

elolall G251 L 45 mdy m
85 5 3501 Gl

pisedl spk ol g m
ERRTURg

yddlElg S 5 e

r 0355 3 gall prer OF e g5

‘L.:-'H_;.-E'I
dLoall
.b.:JUJCJ-dLJ_,LL“I-L:g;E:;}s
Cilapaell dcalpo D
Jrto s Al 4o 2 S 1BaM
FLA o V5
oasal Ulapagll
Lcﬁa.;:h.:....:-—l J.a...aﬂ -

Jgsdle  s4¥le
Saielle 35N e
S Gldle Oy S e

JAad byl B Sy ) JSAt

1.15:;11_3*[_?:#.@‘;51;_?_@

8 —> S

P N PURN P T

_;RLFUL aj >}, =)l
(5,400

Vo



anﬂlwmmbh arlpctl uglaih a1 gl

I HCH R NP I PR T 11
S LG ol i)
b il G jlas o
ST i Il il

lle sy

b E L T

o 25
o I |

.ﬁ;,.nL‘JH&ﬁI

5 aal ol

[=

[=

"'-..lE

J

b o LS 5,0 25500 ¥ Jsa)

A ik

6JAlU Ayaall ealoddl

b eladadl Ty a5, 3L dalaxadl ol ol 3k O L8 Jsb s i
;U&ﬂlmf‘_‘ﬁjt&.l‘r&d‘?jﬁlJﬂulﬁ_jL:-JL;}IQ:.J-E:JHJ.:-.F';J.HUJ1;}}5J1
| polas oLgl o5 5 850l O bl pup3p . ¥ K2l 3 LaS el pzieall olin
Loy 31 50 Jaads 5B 5 (5 1 31 50 5N 2l Lpins ] 31 ye BLSL
S Y e 31 ga S O g b lgil y80a i 1 a | ] om0
33Ls Element paiall 5 . ;oo lial) sl Lgdo 1 5allol clgnn Lol 31 50 J) Lt 325
e 035% Jldl o S ol jaiad Dl s Al 6 55 00 0 S
S IS 5 o Jaid L2l Wil p3 e 05K Adl aaie g cdais Jdadl ol )

s kg SV T Candll 5100 S et s

b a0, B 01 O g oW1 6 sl WY skl p6 gt Ayl
:H,aussuhdﬁ-JmisﬁwCﬁ_,;ad,mau@,w@ﬁwu;ﬁ@*
R PRS- PR A Cr

Lgw Srol ezl Jl ol enis Y LY

Lales dgoline dol I jeanall il 3 o

coan O Lpan Adlse ) jolall ol )b Caliss Lt

NS a5 Ll (gl il Granan 5 S e 5,001 0 52015 5300 5
2 }S...J’* |Lfsjg.la5

o= O, e GUNcaaddl 35,0 0 lls & s Sl o5 palalt SLAYY
William Crookes ,.5 5 S ald 5 (g sl ¥ (Il L;Fhrmw ple b e
opialad sy oD ol 5 o gl e i ol gl plis il o

AT 5 b e Al Laghws 5 05 ¢ pordad Olans (s



B l;.?-.-"i S gy et &S
<5V G b o siie 55
@l pelee b il el
kil I (o Sl LI
,{.:;‘:n”l} = goll
o s AN s Yn s
St o hphs g

s el g SU OL 2l 50 Ol 515 Olialad OLLadll (i€ 9 58 Ay ynd

388 s 2YIGT L e a3 5 (Anode (d—nnas) 3 6l Lo_au>]

o8 ke Lagadl OIS Sy S il 3s &I azoed 5 (Cathode (Jangs)
@qu?ﬁm%ﬁ;m}fJs\’_.w_“;us(x}s;:a_,uﬁ e

3 32 gadl gl B 6l 5 O I st e gy ¢ o le (Sl Y b 5

ea Ol A3 858 555, M&L&dtﬁ_@,wdugﬁﬂhﬂf

Lo cdnaadl J) lagoll -pe [...q._.,ﬂ.lm_ | | L)l 4 a3

J JJ.MJ}JJ& : h;d)l:.lldl_a.ﬂﬂ.gmi;l_a & Jsati
rﬂhébﬂmﬁwﬁ”b—ﬂwﬁﬂ‘r—«ﬂﬁdﬁdléﬁ‘ P R by gl
oar 8 el Caemd |tV LI 8 0 s oo 43l Jloe o l"-f"",i*wsbs*-.-’.ﬁ-rﬁx_f
,Lm.aurutdua_:&ﬁn”ﬁjmuwtﬂxp&ﬁ_ggoswn : el
0 sl

250 (391531 Aadsl) Addagal! A
J1s Sd (gl StV e gl OF 1S5 S
o) ipo Jos s a3 0 35 5

ia3) agedl i 2VL c2a L 6 aall
i By Lagadl ye 5 LGN 405, SIS
A_L_.Q_Jimi}“lgfbuj_gﬁufl
s paseal 65 .1 )l 51 (CRT)

Slldl olals b ol sw sae die g3V

oyl

ERRIERE W <5 13 Lo [

\oY



U gauiioll Gloall wlinisl
1528 S5 ez Il b oladl mazaeadl S5 S Oyl o)L

o8 Sl o )L e ke Adagodl A SN OV paidy o 0

A 5l 8 g 2o Slaror o1 12 55 25V e 1 1 OIS
—oladllde > e VARV eLe].]. ThomsOn O g s Sl 5l
LQSEM.LLFJEJJSHTJEFE&#‘TJ)EJML@L&HCJJI_#M
35 Y b laadl OV gl eliomil LamSi6 calisl v JSC21

Sloazr 05 014 Y pla2dl ln O el s 5 gl sl )

Lhgodl 22V Ol A0 vgsan |
s legendl OY ¥ gy (55801 Jangoll o 55 & gt
L4 ) PG D

iy 05N Azl ) - Bsezes CRT 5 S0 a1 o 5l & i 6l o) O s sbo Lol (39 iSO
e —— "'P“I'“;'a'rm O s :}Tl .,1.7:-_5.'! .-,;_P_Jj_:_'.t"f'l _,,_a aalises ol s x_*U..iSj cd_alises ;.:-'I_}J.'a A Uq_._ﬁ.ap'
1P CH W1V S PP | ¢ ; o

i S JCH {1 (R FCF 1P ORI E22 E POP US| PO TR0 S PN FCT PO |

bl 5 . ;
RN A BORC DS = SN [P OV (1] P S-S EREpe [ ES PR PRERINN

Joo Szl 0dn 8T 0 g s 5 a5 805 31 5ll JS' 350y o
LY U3y o3l dikiedl el 21 OF b5 paedl pe SAI_dl dome 2
i gl D21 (63 daaadl poi S olarandl 008 O O yann 51
s Lasd Covanw g ¢ Bt 2L 0 ST T3 Y Solandl dia Ol Lakie 4506

.Electrons &l g 25J3Y

r.:_ﬁ_?dra__uig)gmub_ﬂynn.uﬁnfajgj b gl il
Lg)._ﬁl.ﬂ.q-l.é.leJJj.ﬁihgﬁwwgi;ﬁaﬂﬁﬁ'&aliﬂhajﬂ
Bl

eladadl Lgm o AN Jam o Bl Yl el 3000 & gsne glo 23 g
13] 1 Lge ;aJ._;,u_:u:J CIP H PCRNPS, | PR VNSRS PR PUUIN SONER P 3, S
ane 0 5Sand 2T gl do Bl It g o e (g 500 ol )N S
d Lot Wl 58 3301 ST LoDl e S0 5 L Dol &L ol 501
s 2SIV OB SUAS Y1 O 13] Sl dar go il e ol ) (g g2
35 oot Wolaza 8 501 OV e padl & pgead! colim il y LI
Bl 4 gl ) Lo pell el LT s ezl oda J O ps gb Lo 55
5 S g e ba 305 5,00 0 505 3 a8 g g Jie M5 e Ly
Tamzall 3 S 0 Yaby) Bl AL by 28] Led 5 A ol i




B &
- 9

e,

-,

336 O o A Sl 3 JLalalls ) 23 sas b s ge 58 LaS o(dheall
(ol 2SI AL Sladdl sue (g slay Jlabiall § ST 4o yoll ol
cadalaze 5,401 Ola SU

g o 3l et (TR

by STV sue OY 6Lasls Uslaza 0 4SS Y uoliadl ol 5 OF 155 50 a2
LIl by SV sae e ST da godl b2l sue OIS 1308 ¢ iy A3 Lgd
LI b g SV e IS 13) T Ll go il 5500 AISU) dime 201 O 4SS

Al gt S5 il 53 3 A pall Slimtllsie (e ST Rl

2)90)a) A
h.,;ﬂ,u:;_nfurp_ucﬁHJL;:H{._%M_@F@?;L;L&H*J
Sl eV T ple ool s 5,553, Ty ALl olaaledl o LY
G| i ooy OF o Ky Lo B pma 1531506 5,0 W Oy gl 5 sai s
23Las pdlaaz)_ Alpha particles Ll oS Gy v L g il
S0 (W Slepr) Lo podl Slaaedl odn g ccaddl o 833 Bk Jio
3Ll Slacar oo iz LG Do )l A 3o LGN 5 15 H0n o O35 1

Vi gall

o Wl Sl jdazs Oy S (& el iz CaS 4 S

Y

rﬁyéiéﬁti_?@ﬂ@uwl_%mﬁmaw dab glie il
bl AL pidanad) doieall UV o Gataw ding el T lo

p PR I R PR3

IR | P el e -

J.._m-_,.l.l ‘-_"'I.r:'*J.'I o ‘F;_L-L.:.
(Lt |}

0 @ by tic pun 5 A s LS

e &t i

E;"‘_H dl ..-1-1 .-1-1-1 ;__.- 5 Ejjﬂ_., A !s “"'““

3 s B pomue O S &7
spad s i b 4 on g
B S (5 g2 L= 85 )0
wlmill |5 Jla Al
s prall Sy cia gl

Al Sl S

O gt g0 1yand W) 23

E':EJM:'I i:-hj.ua

il P oall] dodoe
r-lémiﬁ.lﬂ_q-h;:_;_,_iﬁ_;
LT 52 BT SO PO |
vid 25 O1 O g2 il
LJ-"S":-EJJ—"-J”—E-@-U
MJ;MLHL_A

isetall e

Vot



& L]
‘. ‘l' L]
- ¥ “1-
&
= K
L -‘
o
& —.-—:_._'!'_________F
o (-3 ii'~
L] @ 'E
L]
. - :r__:___.—--
& ] * g
0¥

o3 13) a5, 48535 A el Ve sad

25t 2 oS Oy s

3 bl ol oy o g

Joo Sl o S
,-.:JL.;..:,.....:!LHJL..AQB

&l )

31:_-_]1113_:_1.*‘._&';-1 AR T LA
Bl s Gl
Ledls aleS 5 g 9548 33

Aoo

SLals s, 48,535 55 gl I oo B ) ol JI1 G5 o Les il i)
Zay el LT oo LY 8301 0 L3018 L0 b i 8 Y il koo
ol OlSe b Amancie g 4318 B go LS i o3 Y 4T LaS dla jlus o5
:u;.;_nfﬂ_a_z::;ua:m:u.@m1sjugmigur¢iﬁajaw}bcsﬁg
Solar Jlon 58 ey O 35 Sodmio Cal 13 383 s sall L ol

“ .n;;sj)g:;y;umius;mi
Jolas LIl il s IV Y bl A ) & gine dos a0l ada 518 )

Ll Sl s 3 adb dol I adeis 55 58,55 T oy 2l 0l

en Ol il Libus sdoaliosl o Lot 3 43,5, pl o gt J i
35585y ynb 4 JKA 3 LaS 63,05 Ul 3 W slews e 0 sl W olaunr
e Jad 44,03 u;-.ﬂlsidui{"tis_md.?ﬁguﬂjﬂ Lgdaas )" 1o iy aSladil e

"enbal s Lo s )6 (5 ) slal e de gaes g e 1Y, 0

36 jos 535 2l Lo podl Ll Sle i 3] Tt Lo e s LS
IR | SISO | TN T, S L W
L‘:?Lq.ulﬂbMEijGMHJMléiﬁ?bﬂﬁa_}ML}H}jﬂJ}uﬂj

.LﬁjiCJLﬁ—:—?:L#EJJN@E;J"J'&t@

ﬁji\Jngg.iJleig.o.iJl

It 35 JISCET sy cind 2ol of el odin i ady 3535 58,3, e 0L
Wl loger L5 025 Al e v YK 3 LS (0 gt s 25 503 o e
WJ Y1 S B bl sdgd Jaedl O >N g 8,00 o gl Lot
A58 20 50 o gl s S ks 31

S om0 Je e VY S B LS i 153 gad - 8
ORI | U P T W O s "
r.:La}h_gmh}...“wa}ﬂl$1#aﬁdﬁb¢§fdﬁﬂﬁuﬁﬁ_wj
o yodl el e e Lol GULT a1 AY  ale i tny Locd ames L)
.@ﬁ&ﬂ!iﬂxauj;ﬁiﬁﬁa}ajﬁl

ﬁ%ﬂrﬁ@hﬁbjéﬁjm_’uﬁ-ﬁ fﬂlﬁliLﬂ[:




o 50N S Lame JS 25 315l VY s

_i/,:" Ayl g L o 6001 sl Y15 Gl

E%_}'?‘THfLﬂHJEJiUJ—,'.'L?JHJJJjJEJGB_}“;ﬂJJMl \VJSJ!L_,.__‘.:I

h._fa@u*ntnthfagj;wngﬁjﬁmbww
W leor pitlaas Lo 5 5,001 35 o padl oSOV B0 o ¢ LIS

s als) 055G VA e g s el 5,350 55,00
Aazrl po dny (§ 9 501 55 5353 ) 123 s 4] (G Ol 085 (955 90
) g2 55 o uledl s STV ] oo 5 0 sl ] oLl
sl dagie 3,001 b g O] el Jw b gl Y 5L 5 & glad

E_}M1£EHLF-".HL§J:-‘;'S”QM1$QEJNJJ§J5JEAFWJLL}U§5

ngbjjjjltsmi__;}w#b.u1rLJJJ:S:}T.Lﬁ-JJjthLJJ‘grjl;h

Sy 28] e 85350 5001 2SS 1305 G5 b slalall iy Lin L gy )5

[_E,jwl1,l.n;,.acj_,51.ll_g?EJJ_H&L:SE,,_%JJ,&JH;L::-;J&Jhﬁé;;k_i_gjﬁ_g
u.i.m;.:,w_ﬁj.M1dgwwajﬂl£ﬁfﬁaw:ﬁji}@ﬁﬁ
MhﬁwwdwNeutrﬂna;‘;ﬁdu.QHJ}J:'J!..:_:LH_,,.:{-JW
Jlonedls Sl ¥y ot ke 05 5 531 OY 5 . B 6 Jslate 805 00 555 )
o ST alass) 2l ums o) JA A 5LE e 17 45 0550 Vg pmblinadl

.ajﬂtﬁgﬁuj;}guﬁjgulyﬁw1Qiq;‘_;:;.;u.twr-

5,003 5 B3 g N o\t (T

A G 12K Sy 5 o BLSY s 0 5001 525 g5 D 1o v

Lo all S 55l 6 g i 8 e 8155 (95500 3 50ll 3 8,008 31
Jrid et Ao b5 SO BT i) Aolazedl U 5 gl g A2
:MCA:JUJJ:SUFH.L; Sl dobazadl 5,401 35 .31 2L Jameodl 3 el

AE S il ol gl

8 pprne leolias pliscul,
(e sh O sadl B, )1 s
(ol gyl and 2oy
Lagzd s clip 35l =Yg

ozl jludl 5,0 3
Ejiaiﬁuﬂj.i{;tmtjﬂ:i
A e 0355 Al oS
by g e Ay lgiy

ol

Lo 83 gadedl Dle el Lo LY
E;.U aine (S| EE-._,,Q.:JI
€ oS Y

N ‘_;'ﬂ | PORICS | [ W PR |
§5sadll x50l 15 2ol
fpd 5 Ol com ol

Vel



S Vgl esae gl O g SIE 55 Wy Jsad)
Egaujjf1jaujjﬁ1_r_u
.8l gl
(R E W KR RPREE-N ) | PR W
A s WP a0 2

Sig g

& ol L (Y Srpal) Bl s | pulidia |
o a3l ol 4802 50550 ﬂ_éi‘jr_ o huf"ir‘::ﬂf‘ f-u .r-!ﬁ*-"l _“:‘”J" - -*-";-’*‘; "
g chagion g WY, | S PRUSISAS gdlil Ploneis o fa Sl
" izl e st u;LE.qJ_,.f.ST,ithqji:_“aj.dhupmbd_,wlmﬁjsﬁoq;bm
S . S T I 1 UL TR P o I | P AN -5 P | al 41
i g5 b opo oSS e L] =T ﬁ‘"_*‘—"f""’_ = "J'{—‘f““ S o » e
. S e 5 01050 3,53,3, 4 o b cadllieto Wl ler oo
J...;!'L.FFL:JLJJU_F' _:..1_5*:,_1_:&_51 " (LMT-LM _Lﬂ_j, “Lp1 }FM
ey oMl 0py A Sl ssm oo 0 8md SELS 2 ) O
Jj_ﬂ_-.-j_d_u__j FJ_:_-_EJ_IS”J EJMI u"..l-da == = lﬂlj I "
535583, bl 5. s mlly N | “ ) |
s sy | IS it o a2 2 P00
E}N*éﬁ}lﬁﬂudjwrlﬁuﬂ1j di__ijl;-*bj_):ﬁ:l”d rS:.ﬂ.J_ Jl _S_L“'EJ-- hl_J_ﬂq_}Ej -“'_,}-J'J'H‘__f*—“-”—‘jjﬂ‘j1
e st welivas L oy I e 3l & 21 iyl 31 g2l Jf ol a2
: +;|;ﬂt‘_,,a~:-é;3 NENEPR P PR R P JOTHPREN ) [INT USSR %
i EJ..'.'I i.;-I'ULLaJ QL:M! sl v._.-ll_..-.J"'r_l- Niels Bﬂhfq}y).l.f{_;b_}:dﬂ ('JLﬂ.H
Liu.}cﬂjijiW%ﬂﬂh@W‘ﬂbh&éﬁj&ﬁ.hf};%.@ﬂ
Sl 3 S 065 Ky Vs el U SV Lo slalall JG i
By Lgme dhaoed B 05 IV 08 50 88 jm0 Sy ¥ 1 LaS o g Lo
W g slakadl gl ol Cinaall g Eoedl a0l La g T

Ind grodl b dmada)l o5 W gloen O 580 5l T Sl gal 1S DL g ST
Gy d o el | ghoo 5 1 o sl s L8 ST 5 s SO

1 B o SIS 03] Vg S |

JERT AP L AP Sl O s e ol s b B il g s e S Sl ST
éss'h-i—u@;té-dp?uw:ﬂ bl el LSS0 ilerr 5 Sl o Sy SN e
2ee, S e A Juiils) L el pestdl e iSO ) ool o ¥nleally 250
o " T 2 B ; 5 - . : - & jd':"'ﬂ*
<ot el ttmmallada e () g gt g S J) ool A »

4 iy



Andal) e 650 dpolandl 3 5ol O] A JISIN Y A Lomiad | 773 e
Sl SN b o 5 OF Jaromy ) dalatall sy DU SO L 5ol
L IRl 261 1 J g e 3 5 il 2SO L
EIIUERE N [EE Sy O Jozes 3 .19 {_|$_.EJII_,; .S (Electron cloud
Al e g5 Jlazst e 28T (et N1 O U1 i13) 81 g1 opo dilaze s 31
.E.w\i“+L5J i gl U g5 g I i_:a_i.q-gf___.._.:&{cﬂ&]m)lﬂ 1) Lge dadaie
i 3 SOV Byl ol 431 201 J g OSe (51 8 e 5 5 i 2SI O
J s dlate oty UL I o 5 0 5h3 Wl o1 235 a5l 5 50

o3t )3 (3 05 2SIV L om0 O a3 5200l g1 21

i 521

| Of ol SV el Ve gsad)
o3 B e o AL S
Ao 55 26 S5 (g N,
.JE.:;__;TL_FQ

3yt zaled

Cre (955 3190 a0 AdwMMalisleud uaiel o

B gty Dilaiius

Bylue O3 (pa OS5 gl aran O (gl la g 581

Ao dewans 1S e

wab;ﬂiﬂﬁehu ¥ | Wi {JWE & i { m":*h__.j.,ﬂ:gal 4 _I"f:;li.'.!' jbi..-"'.'.'-‘
TMTQWJLJH;JJJEJBJL#@M-G‘ Mﬂj;MthﬁECRTWI

Ol g s

Al Sl 3l kel ol Al Lgd s O Aakain B dor 95 Ager b Aionid 1 011 35985y Crd

5..1.‘:5:}?;:...4_& 13] Bstg 5ol Alalall Jo .

(8 po M“l‘i*ﬁ;jﬂ}'lll:s&wa_,:jﬂhlts
ufﬁnrhﬁlﬁbﬁﬁﬁjﬂim%ﬂs—u
.flj.:_-_,l:ﬁ1;_b-j‘__1,!

8190 el By 2 5 yudio

ol
a1 Guidad AL ki il (st sud *_ v dliaga

B15i01 2 392 51 (1939 5l

“ e YA - ce ’
Ols o VXA, s Oy A ST 251901 Jgom &I il Sl g ,aSI W G O e

cat g 5T | Al

VoA



L P I AR

e (o
I

wwnwien.edu.sa

ouilin cad )3 aa =l

Whail o5 50 sl g3l oo Jhne g5 50 &SIV Bl 25503 0]

ey th s Aol Lolal ) )3 0) Y S aie s 3El g e e aie 3 )30 g aliag oS

aall jes one c..:&_,i . |

AU Sl i m E].‘:.::-JJ_L:@.HE}-Li.MlM&E‘ﬁgEJﬁﬂhQUﬁjﬁﬂﬂﬁﬁ‘_ﬁ&

sl OB MU gl g S amls Oy e Sy b ¢ el S Sal De

s yaidl G w33 sell bl JE e gl ol ate Lty ) ga o g sgl) (650l sal

SR PSR SUPPSRAFRPY/TER RN PYPRE QR P PP RCos PR TON A g

QodBl | oy eV ol e BY oLl s s e oy Lgedns jolial

08 84Sb il daill ol sall gV-Les |
A o Lgma Leladl 2 S5

L:r;p‘:’ Atomic number (g ;A saadl 5 . b 55 I e dilides 1310e] Soo

3ds e lal_s ;,Q_g .QU;J_;J__.HJ.L::-;A@_;.W sl O LSS5 sl

Objaellicale® SSVH P P
el B rol By Ol dd tlal 3 Uy 5 gl sltel b il OF Koy s el 013 0)
el patlatg birg 1 G SV b (6 b « U g 5 0 B (6525 Ve O 0 SUN 55 Jans
sl Obraall 392 SI 55 ym ST Jooy gAY SN 5 LaS el 5 55 L3Led

0 S O3 e S gl gV n g il g B o Lgne JS (g g

StV Jlol e (5,0 el @
J):-u,:jl L] JSLL___“ -
Lo Ol o LS sl 0

2

1314 S S s e ii ol ol 3 Isotopes Sladly . sladl o 5
;"IT'—ﬁ}ﬁfjﬂT—ﬂJj_f)s)Jﬁ)ﬂljmjﬁz_“jj.ﬁsuj‘;xﬂ]wiﬂ:&m
S5l sltel g oz JIOVENT AT BN 25 oo ¢(V 6= 0 S

t_i-a.tﬂfa.p' MW % ) o W W Y [ e
.d-.:__}}M@Jﬁbgﬂijiﬁyhj:bi_yg#bfjﬁﬂj
CPPR | I B S S S E T A 1 bt @ Elinliain™ O CITPRN
QUJH}:J1JJ—‘E¥‘;:>MH aﬁ;;}ga\. ol e Y . s 5en .
.E'lj.'aL}Sl_‘?éEj_,:a:-_,.qJ'l

® &

(4 piA d



Masséﬁll:ﬂlu_&g;ﬁﬁ (ST ) adall AYTRCS (RG] I = PR PWPS {

P R W & 5L ,—b:J number et T e lainkss i)

\ Jgdeddl 4_'_1—::3.:} 3l o) 5 ;5’ '-;"L.’J'_,:’J::-HJ Ve VY VY O (WS
O SN Sla e L :}S v S| 30 . 1 1 S5 3300 ake
C—Jjﬂfﬁﬁj:jsgi@u_}f“ﬂhllﬂﬁhl&gu“j A v 1 Sl 953 st 30
98 |LON{ [y WU P I LN PR P | VTSR EN eS| 1 1 1 Sl g ,3ST Y sue
:i—ﬁiziﬁi—d;ﬁ)[:gatjjx_dh:_m_p ) ' ) gl el

.L.".Jllj_g_;j.g.-"'h

R IR e e st ; ‘ S gyl Ay Sl
'|° - IJLQL"‘#L-M1 it ¢ b - : oy Lok E-L‘L‘“ Wi #-,_dl ALl (e daio Lo aelaell Lalaihl dulys 0 gyl
e tl Ao godl b 459 (I O dizazs T3 g0l 3 e g 3 gll g i gig I :
S B eblia) dpl 2zl OUaY L5 LS jan o lgudny 3l | DR

3 3o 59 U5 o g gLzl olas ) alats (Ul peenall 8l g8 La O
l_,..l.FL....]ut.f.'l'EJH:EEL.EUEJ;L@fﬁﬁﬂbjﬁﬁlﬁ@ﬁ‘#@“ﬁj}ﬁ
Jgil&.‘a@!ulpv_}daﬁh.l_@.AJ:LGJLEQ};J!E}HLE;_G;}L:JLLQJS

B8 8 B s e L &5l 0 4S5 Laie o 55 ) 2l - IN
. | asigisinn gslgaly
ocl=w)l Jadl
B als ol 55l 5 O 55 Lo 5,20 s O 455 il pldl =1 &) (= a1 Yol

15 st 2STOVY =0 g0 SN s ks SU sl g5 B olip saellonnd || BoiSN &l ] oo
J..:g-r_'r_gu_'.ru_g__,.';};.'lWjﬂuﬁj_ﬁ1‘51.9#31_5.1#-15'5{5#31:}_5{)5.1%,_‘3%3 ;J":J:mwﬁﬂjj)“
Sl g, e [l 5y e Wl oV 6 i b &y oY1 pm O | ST te sk e J el

o 35l 531 Lgrag LB Lol 3 Lo gaast 5 Ol amy b lgn ST oY ol J
DL.aJ‘ﬂQLH__;JHWM;MEE;EL::;H;??Hﬁfub i 2 :ch’us Lot 25

L}Jadtgfg.jﬂm_;;r:?umu_{fat:ﬂh;s'tﬁ.1.15.1*__..@51&@:;& 0] b At (ol 5
sdall il gl e by T .Radioactive decay ga'l.-_...}'l o ol e it S

d_,,.di;;iL_;i.J;,:-,_:lui - i;;#T;MJ!}@JJHJMJc@J.UH ?£w1£r o
ULL»;JH:L_;:L;_‘Ui:&.pfl.ig_.a;ﬁ’_)ifa.mj_ﬁj_aTransmutatinn : ) )

-L__c':'L"'-:’:)”

P Pt i st i (TR

V1



o | SN U I SL | PP L L A

Slacdl ~;.=L41J.é-;_..u'il;55.4.c-
sl el
ABILY EY —p gy eV
LS &Ll Ll 3 5 g g
i PN N g Y
JF6 Ll e sl Jom s
sda ) ol oleos

)

ELﬂJTHrMﬁ"J1M YA ST

o=t e 055 gl
UL ey o 5 5
f'}-.—w-.'_r:‘mr‘-"'-"‘"-jﬁ—"":i

S p g il paie
NERCT YR -

553 p g g3 0

A Ak d

'. WA 21
‘ \ "tl\ : ,-’T /

\ —

el ke e 2SI 3 L8 U5l oy Lt Slassan (145D
Ol RIS VA Sy U3k b e ISy o)
e el e g st el Y ol s Al e Blas Gl aio
Slair 5 Bl BB 3l Ay iy I YEV—p 5y aY) e
LLELLJUQLQ.:_..QJ!L!;_&}.w;;}gjwﬁjﬁdlgéﬁaqﬂiwi

+L:;_g_,:.l|| CLA...,':':::;I'\

sl =8 oS e e o s Ol 2SSl b Ll e S5

S Sl O Uz LS L OIS L 5 o 2 oS o 53

s ¢SS LA G 5 Slend! ) 0l all o 3] LAl el ol

OIS Slea ey

ﬂaL";Jthus-L_gj_MHfmfm”ﬁﬂux; il Aigd s il
 Sleusa i o 8 i Wl Sl e Lal 40 6 5 5500

AT ol esae gl p s szl pa 51 ate

ke sl el (5 sl sz s SOl sl g azes O Y
e sl g perma s JoSUI sl pazen g 5Les ) LT e DL
RO, - By PR PYCTDUE PSRESIRE S FRY DY TV Ol J-H PRogn |

il e 0 )l s

Cyspic @ Cganir @
Ui Vet @ Cisminie @ ssnY @
o ‘ 4
gt raY] o35 5531



o E"

AR =

?—r#i:.h+(ﬂ'-);}_j_ﬁﬁl

il 8l g5 Glas Ladie J o OF peoliall Jlad S i Olauau (51458
ile Bl o O 5 25] Beta particle Lo = > S ij):ﬁl
b 2S3) i S L p SIN Dol a5 6811 0 ST
g Isdl o p sl e (3 0l Wl 5 s ol 0 e Wl ol 08
) 05 SN iy 005 2815 O 55 5 N ey g SR 28 0 55520l

Bl s i O g5 g I Gl Bl e Ale dzaS s oy

ol ‘1+.: [+

B3 5.0 953 ] 035 3l 3nd s 813 0881 ) 5 e
Hows 3T 5 (5501 5 56 Wl el Pl ddes o1 ity Lo
gbﬁgw&w‘?* '_}S.:J'nc..}ﬁ_g“.t:-i_g Hdies als 3 ko wlew
18 (B8 g0 27 5 o S s b 2 V= g gl e S
g i o 38 S 5 0555 0 ) el oty 3l o8 i
§ i 3 gkadl O 3 pSINVAS OY AR Gy 5 el AS 255 p pubegd) ol

1

JLaill Jiso

Sas Y i P las] Ll Sy 20 o o1 Gl ydl Jolows Kas o
O PO PR | PU PR PP CCPRCTR P PR I TESEL ) RV
S o U g Bl olisiom (BT oS i N L8 ] ot baitin 3,00
r;wnwj1@f;womi,;w1;qunyq;&-ﬁﬁduj
_,,L.{Ju;anjﬂ&l,.;sumag.@_.u@a:gﬂnajuanﬁajmﬁ
LaS il o) 033U o 30l 5 s sllicl] Halflifle Chnad] o s .ot

. gind)

.__;5'5-“1-1,35-:: }_Ln.-ﬂ *-"FE:"'i (R A
E‘tjﬁ aiald (gl saadl
J.-.tl-!.“u_lﬁ_b-ll_!_ﬂ-l_._im

%;Lﬁiﬂ

—rand !l aal | 2 ld @

l-:.-lblz.:v'-r_”

sas] B 0 0355 Y gt o)
il Jleslsd et SIS & pins
Joll a3 el Y s e

Azl S

Slasl i I Gpio & w vu )l

‘*F!_- * n

el ik allf o a SIS

BL‘H-L:ﬁTE_jﬁX’rE-rJ—;_JJﬂ1
pLW ST sa b S s pandl
i gas IS e

trﬁ_}}ﬂ1ﬁr_=h "I,,i_:i_j_ﬂ .

BN 4 e 5 By ) o

PR SN U S | RS |
. gaball 5 gl

%

Ll

UI‘-

\

TEE

8 %



B | e e
S M*rﬁi@uﬂﬂhﬁrﬁiﬁu%b?*rl—:?h
W—— . e AR e el el

._ wf—:g r-’f.“ g 3 LL@NHM|MMJ(M1JQ;
T ] ] I T e i gt v g5l
T e T T e et GBI S el dne 8 e 2

bty Sl e8Il dlreadl 5l b linally aniall s 5 Lol
L a el 3ol o gl Covatdl jas ol 2 . 3L SN
.,@ﬂiz_ﬂgwiﬁhja&_;.ﬂabguujjj

S e e caall e e st
el U ol Yl 5

I_;\é_&";,_;.ﬁ‘nr.n:.ﬂ'ﬁl;ﬁ |

e e p e B0

rold VI polaAiwl
y-
Ld;..ér.;-T*t._erJ;:JLf‘gus;__..a\T,ﬂﬁrﬂfjuﬁﬂwhﬂﬁﬁiﬁcﬁ#Bi —iald | pas 3l
'«Z"i:.*,..nmﬂ.:a.:.ags.;if.ﬁ
s Jant
A VY, 0=Caall asi e AR \ |
o Vo= 4l syl e
A 00 S il ae ol Bade e ok ES
e 00 g e A 0
ivs 1 831 BESIEFARR v |
= caall e il
. '”_.r"-"if-r‘ M;@uﬁ:.&ﬁi
L L
.uiﬁinijﬂu
Ll s sl
= lazJldsTle
(il joe ol 23 JJ.F-}T T
Y Xa
i?.:_-"l,T'f-"= W=¥=
dslaadl 2 dazadl sy ol joe ol b s e 2 00 \_};J*»L_,.a\_;.e.m_.lin
L SN e oot cw ¢l 3 2SIl el 5 ¢
.(F.::-T')Lg-'.u;.:h.gu:ﬁ!
,- @D
M1gmﬁﬁ--14€iap¢a¢_wnw-ﬁﬁi—uﬁﬁlﬂ.&JMHr&pamsj .\
Tl WV sy ae A oS8
oSS Pl e oo 00 T 136 e LT Y, A g2 YY =00l )l el Caadl e OIS13) LY
Tl 14 e i
L A
ey J

=R



sand oY1 ol 2l 3 UM e eladadl sl ! (Siga SO e L1
ol gl a5 S dad s B el i i —alial
o2 SO oy LSy Eodl bl gl e ko) V£ = 0o S
$nS 0 4S5 doadl Sl ghiwadl s dw OVY e 521 =0 g ST lad Canadl
o gl 3 el (g s mn O3 205 ol (5 e N5 V €0 ST S
03709 O 92,591 g Bl 3 ghinadl OY 351 41 1da iy 9 < Jaawall
bbb o ATl e Lggli a3 S0 it g il St
Ll aals Lo s .CO, O 90 S ST U L6 L2m e 0 555 5 cbi) gl
L&;pk_,_;}.i\i—aﬁ,ﬁmbssf__ﬂgigva@_gh_:g&'m@i&gaw
05N Al G liadlils 25 . JU s dloers dll B2y 22l s

N80 Ul o o oy 50 50k
YA S 3 AUl Ol odUS Lo Ol gpmed 5 3235 5 gl UV elode oy Lok
b LaSo Lol s Lgd 83 g 5ol V 8-0 0 S i 88 ony 050520
8 2l O gademy SUdu g ciladl A3 e OIS ek danm 3V € =0 SUI
“ G el lin L 3l

o end) dydos o Y elade s Ladie
o 55 el pltsid v S Y ienall
25 JIYYA = o) s Jlowy o 6 gl o) Pl Lzl 6,
i_,..n;_j}p;ﬂﬂ.i.&._u_gail_.n."ﬂ_ﬂ:hE,ﬂﬁﬂM!J@jc7'1—fﬁ_¢)ﬁ
dab tacidl sdea e sladall b o el WA
Lol 55 o s sl lamy B ol N0 S5

o) oo L] Al 08 055 L 5 Y

Sl s Andialt SaLaiti (e il
tdlSie el 2 ol ..:Ll.murpc..ugj'l
oy S cololad) yhuad sl 8 5 LY
Sl g &ty Ll e L L o sl
3o U oY dadtiedl ULl sda Ce i denls
oY) o olladl sda pob ) 3) (XSl

N7 100 g JI Jhas Gony

A3 UaY Jgomi

L5 Wl | elie g, &
Bl J) &yl Bl | oy
sl g &y 5l - Bl 5 AL S
Sl VY0 —p ol C:di
CMeladl o o 4uS e
E:.::.....JJ iyl el &l -pa
3t o391 bl
o obeadl &0 5 5 0 90 A pll)
“ i)

Vel ade ol ¥y st
B g i plasel,
5 mall S VE =0 g S
e Ol b Ale A

L iy



vl

wdall 2 dadie) yallaid!
dciylig
3SRV i e 4 43 gl
S Gbldsaw! e Eoud
el Clall b dadal
i.lk.;‘ﬂ.:.-.:i _;51.'“ L.h_‘,.'fu‘.'a.;_g dxlial]

CARo

. | LIl (oA
Eologmad| b ﬂijﬁ;%MLﬁwuﬁ@;@:wﬁzb;wnﬁ
nﬂiwjédwﬁrﬂﬂlﬁhf}tﬂjwiﬁwxjjﬁ\
VCTCH PSSO RN e WS SOPS B F N1 FCR IS PRI B I e
Eﬂ“ﬁH\}JLrM‘T’ﬂfENﬁﬂcﬂﬂT\M‘gﬁf
S gl panall Uy Ay s lguoliaels 3l 2l ada o ish (gl
tiniaall ol 3ldsdl olalloda _;q..j_g S oMl edde (dyd Laie
EjﬁyﬁHEJﬂ.@h;ﬁL}C@ﬂiﬁﬂyﬂh.@.ﬁﬁ ‘-}ThtawLﬁ

.m_,,\w—qrﬁcjnﬁ;{,s;lmmﬁu;ﬁyaﬁm@

¢ #lhaoV¥l Jdl Olles 5kt 50 Aadiadl HS AL O lel i
a}azmﬁuwzjjmwuw1ﬁmw;wrumnw1wwij
;.at.._il;Lﬁﬂhajﬁﬁjigh;whjgwhgfm;ﬁiﬁ
SEF-Re N PR3-SV YRV JP) | JEVIE I PRESIIR PRR SN
e s bl g Ol sl s LY Lgta g cdaedl D laeadl b daladl sl
e gl 4lis s ol o 3o I on Sl ade olela_2 o8
AT s ol pn g Bl 55 5 g I3 o 5l 5 0 L
Lgalaseianly W o Lo ¢ pond i jo g el 1 ,2Y1 3 docinnel

(Sl dly o lelalY Axdl Ol il o ad bliea e 8 g2l 050



acuigll polidll

Yy IS
bl s A A3 a5 b ¢ a1 Lol oo o Ragll el g3l 20
hj;ﬂhamu.;ﬂjﬂﬁﬁ:&g%a% e S gl ez
Lol s gzt (o 1STallp 2 Slbas o i) 0 o 2 g3 ) ynf el
stands bl U el 2 )5l sy M 6 s ISt L5
AN 25 83,0080 jazeds ozl o) ol 3 b e GO =3 5) willa gl e ds
i g olor Anctl 1S ol el | salS plitsinls sl p g3 5 c g0l 5 3 &
52 bhallada O puldl Gl Jgoed 0Pt =3l s Zadll a2 e iiSU)
AP A [PVCACIE B i PN R S UESEU PR (- AP PEPEREV PEPIe

auyfgﬁ‘la.;_uﬁ_,:i.i.&

J.J..-.a 8 Jf:.....;‘ﬂ n.LIL:La.F- r_.Eu
il olad

S ) daseiaze L3 55 58 ghis
S5 Bdel JglS o 58
rmd 13 gl s A5 A a8
3-:-"'1'- o 4 ")“JL—"“-‘

Ok 298| Y| -

Al $ 5= W uu..b.fﬂ LT U P

Sl po didasBal 5 0 gl Ol
RO

11 =3 ol (q_j_,.a@*:a__g.mj PP P |8 Sl o 53, 50




TP P [E S PRV PN [J{ICON SERCE R | S PO RESR WWAR [l (P {
O e il S iatall ol jam pdini LS Y0 IS s po pa LS (3 I
e S 08 = e bl il e ptii G ged) 55l 8L 5l gl 5L
éJT;JEJ,JH_?{.IJ_,"JI-_S_::K‘ELJ.lelaw@ﬂgbuﬁ)@d@1
Ay WS g g5 I SLYT e il 1 g gl U1 OY 631 gl odn il gy 5

PYRYY (o NS TEN (PO
Ol b L Sl Lekie
(b s fBYI 3105 g | edn ey SR Loy 21 3 2l ol el pind et S e
Loty Loy s | bl ada Balinal (gdhe S5ad SULAN ) s 3wt 1Y i il i ilaliezsY)
Joms ool 53t pladd1 8 jpdandl bt i wlalI ¥Y= ) gyl Bl 3¢ ST gadl s UM eyl
ST Bl e e A ol bl o) i (s wlldl 8 Jaall ) st 4
LIS e nza il sl P b radl 30 8 mad Wgn o o) litnall 3 LT il gl p ki
i S dicenidensel, | ] Jaasiolli aal iy el sl sk ol Asilycolilel st sl
=Sl Qe tRb N bf L G s i 2 S e LIS laS el (g5 ol oL B s oS
gl e ebaS mseter £ atii ru_;.;_-,,..u_ bl ot ST B8 ane Ml alailiis

il gblia 85 1y dakizall gl e S ol polian o om0 ptinn

Ol Say 2S5 ¥ Sl s pndll b Gaje . ST adal
?J_a-_.JU:LJL-jauL,:}:-Jh;J; Byud18193 2 Ol gig ot sue g (5T saadl
.‘__S;L...t}'1{}'i'.-.._ﬂ1;,.=;,:p_gj;p_4_ ayld LY Sl g3ttt ¢ gasma 9o LUST suall
U ftal jar b olall oo fo it BI85 2 Oy yigadls
e i iSO 8 aaall sl Al s puay Suie 2o alidnd v (o]l puaiall Milkay ¢
Filoall MK wg 5 gt
a8 O b Al ARG sy . Gl il
NS 5 0o YO Ly VIS (o e b
AoV 2ol I Oleadl A2l Jgb o O

%M‘&Mﬂﬁﬁﬁhﬁ?l@l .

4Bty
- # =
. . ; drlos JMS 531 paic | aie juad J gl
3N B Ui | ron b glcuzo Iads : Sb RE e : " e
iy B ol

C‘:’ﬂ - - d}unﬂ‘_]ﬁm.dldjbh&djigﬂhu?'huhdl
Bl SIS 9 Blgad) (o A8lls g Latl Silaius
319 [y L Sl

PLC'L"’“ rJ-’.‘l." --H s J;F": P :L!* -hJ_"Ej-i:'l ! g
i) el Jlaliall's S 5 dar b Sl ol S IS [0 ) (o gt pplai] et pass 6 pad ®

i puaie M adll juaiall dieS Cauad Jgod
ot Wolomtan K N3 bl g 35000 25 g P i G gl puaiall 3o
.J_aﬂbﬁimeﬁaﬁigﬂl;ﬂ_m{z;uu?i

=X\



il joc

JV-HPU-POREE S P [ B S U RPOPICR 6 -0 SRR PR e
oS 1306 . il ke s Lol el sy i tiadl | Bt Bole e dis
t_.]a:_v'J.ésr.J:E.ﬂL:pr:-a—Jc.a.ﬁa.J 4| PV P K}:J'%Lé'ulfl—"ﬂ”':“s
Com Al o dma 8 8 oy inll (e A Loy 3 f"—h’ﬂt}—‘ d‘“ A
#Q@EJJM;&JH_ﬁ:Mtuﬂ&J r-m-dilc.‘ﬁ)mﬂq_ﬁd_aw“
75 05 e o Bpitl] el plasn ol S, A ot JS
230 g e tall Sl e Lazel £aS) Ulgallig slgoll
fawall joe ol 28 0 e U A U 13 L plai o

Gl ey B9 0

'j - - n E--
45010570 Lanl JLY 4o pase

St el Lted Ll abadlly " chatll jes” pellaas b an Lt | AR
‘;Lﬁjiwﬁﬁgdﬂﬂ:ﬁwﬁbmwl%#yﬁ%ﬂﬁ #{MIM!EJL&‘

¢ . PR O S ool and
_M1ﬁu|ﬁwﬁiﬁjjﬁbﬂw1wi ﬁgljﬂw:w:#_}}f

a2l

V1A




0101l plusiani-

a0l juisl @
A il i S| e pazes e Oslally - )

e ki a3 s G dalas 5 O 6 1. 5 5Lt adiin 1 ol el S LY

oo 5500 O my Lagars ol e i) Zndadll bo giw OF 0 550

' L) it 131 ally a2l Jast .Y

Sl S cci el ae SO g6 ¢ o (§ 3y DL Y gk o gl 85 b iyl -
= A a1 Pl 25 p il il famin iS 553 .0
l}';.hr“ faisthunn il jor 0S5 Tllrd pod Sl Jlciadl e By gl ads .0

@

f.
LA

TA = g} N /[P | PN A VP X | SN | [ PPPRETES: YU F JCH RN [P P R
< falall poadl e Laru (gl joazal

i)l Sl

i) b el b by J sy llas dast Lo Sk 881 g0 o0 GanT - )

RTRVIU 1 H IR PRI T i - I

Gl Yl @)

el e O b 3o 5 (o) Lhzedl iaiidl pdadll ske s gy iy ) BRI adadll sie py L5

AU BN b des 5s ()

= (2) &azall Luzdl ahadll sue

(L ol I Lzl wdadll sue)

i |

el sue sl Y Ll e U1 izl 5 Bl Al AT plase ol Bl Bl ods @yt -
;hﬁ;@iﬁ(T,ﬂ);;fJﬂwnL:Jiﬂ

.&W}éb;d&dﬁiﬁmﬁ B
Sarhailig Liiiwyl @

& . oy -
‘?EL:.JJ?EA:-!_gu_&m.lﬁ.pE_,:iJ')'ulL}bd:aai_;ﬂi‘_ﬂgifyyi@-;}uwy i)
:l 2)e 3 ‘_J.l;-LﬂLr“Hu:.;'l_JthJpéﬁdl{ﬂL} » .Y

.ﬂhb—lcﬂ; ?E-&l}@;&ﬁi;ﬁd}ﬁ-

Jeedl plas by 6 515 mn ULy s s
N 333 ades YL

I CAMY 1



ajWlig

oLl

e lad W do Ll 8 a1 g I

AL 198
lgilonls Lloge SIS dms (5558 (Sl 05 e
oy Lol cdvblinadl e Sl s 3 LS il b
AEIU S A )30 o Loh bl 3 5 s
i p gl gl pl O LMt e L8 3
p sy sl (e Bla3| ST pitchblende a2z
Folall e 81 g1 OV L 36 a2
B (0 17 3m 0 580 O o 2a 20l dntie]

ol BLoL o Jle IS o 1ia IV e Ll
S s "h'f LJTJ.__QLHQJJJH in_q;jlujlﬁ_lihi:r

btz pls a o s o) s p gl 5

dndl oo oS5 (g mo sl pedll B o gis Bl
SEPINCHPIPR) | PURES P VDS (XY oW PPN
LS ¢ Jo s 8 5l e o 31,0l Il (6558 (5 5Ls
pwlﬁr\qﬁﬁrbﬁﬁﬁﬁf@ﬁw

dufjfﬁ:hﬁ#@@dqubuﬁ

$25S ($3kad A yeid Soluuds 5t

e VAQ0 ple WJJMJJQMIHMHMH
plan 15 50 gl comelll B i N ansYI e 2
LAY 5 X dnd] et g Lalaww Lmedl Sl glieall
5ol dn Y1y X a2l oy Bke s ilS13] L
a_ﬂtd,aagjjs@uuw1¢h{;r_,_gu};1ﬁ_a
Laslae b 3 J] Lghow 3B Eom o 5l ) gl LS e
o iladl Latlas e )b Rols oolelad Y1 O
)3 ) J gy olelad] puoliadl Lam ol b ks
ol dizaedl Ll Al sl s odowi di 5 .5 5 olie
8 5,1 0 JpE Sl g sl ells sl
I3l 1 plaisy Al

i .‘}

U.l:d.ul:-]lajji_;ﬁjiu&qﬂﬂulh]m:!gidm:ﬂ s St |

o gl SO O W ASLLS anmlwlg a4 T ale eliadST) LB L g0 5 Sl

(Gl sl g plad Mg (I3t ls Ailatel ! aSLBLATS | ylans

;.'3'- __f-"il- 'g.U d“.,r.h_lu _;:_;-5:.1, :;:IIl 3




J1noll aealo Ju)

du Gyl LS ol o slo

olgiJl G

8)3J1 23 Lo EEITED)

Bollel g B by dlsde o g sl LY Gsll e S e syle s, 01010 O g o Bl LY

Sy 57 g8 Slel Lgd el paiald )3 Ul LY oy 1S (g g pmer AN T g b i2iS) LY
il S sde o 5 S 5 cddlse Lo IS5 6,00 AlS o ana O3y 8535 o 81 ¥
5 S a3V 8 o 85 B S 5 e gl
Wl olerr 225Gk o sl pandtnn s o 0l ) dl) Syt 3 pall b s . &
L Slar 2 25 Go b 8 6 A 555 Pl eS8 Bl Wilons ol Byl St
Bl How Jdaed ulie ga il e L0

AL a5 gl 5 gl Rland gy Busbaze d pll i 5a LY

dwupl jaoll jgni

3 LGyl Saz ANVEINY Soaa\d By AN iy ae
- + D% e 2

T
1310y ASTY

ST



Jaal| das| ya

N sl e LW A5V 5 gaalls izl

11 - 5, 01 8 a5

NN=035 9 b5 OB 0 055 5l (651 sl DS 13]. 1
o O35
PSRRI
by g 0.
QU_&}EWJQU}:}I‘Q+E
wlsjsgosolidsn .o

34 (5 gl Lo paial (g 30l suadl L VY

El)."jlw.:..*ll.n-_-_-.uq- ]

Blall ol e

&Lﬁjﬁ‘u.!

ogpsele s Al Ol O |p s Y
Slaszdl pa Jow o 53l CRT I l_3L 2

APH RN

Ol el e

o ls ol gy 2 ol

- SLS L 5 e ke Jaib CSus

3 459 O dads puaiadl iyp 250 4 SCas Lo S puay . VY
okalzses Ol Loyl

J Sl 3 gkl A Admias

3 459 5l Sl Al LY P

i3 5 pS) Ayl e caall s

ol 5 IV O35 sl 55y

Y ol el eSOl

J gl s ol el

il SLdSIL L Led e 301 Sl

L TN L — 4

-CJ!}-U1LIA_L?1‘§&',;L‘IAE‘}S:_4;5L4 ........ .

QUJEH1JQLJEJH[;_1_¢&W ........ .o
SRS

P LPEA | I | DUPPLY PUSRESTRPPPRY )

R AR+ VS PRCH W | P53 PUPERE P ol

Bl ol e SR !

Sl s JS Bl LY
S 055 5 Sy iy Jlos Tdas JM .Y

Ijﬂﬁ_ﬂj
Uil g 8 3
'L:f[‘,._r...:- o~ 8 o3 .

§ A e J) e g Jion Al idedl e LA
StasIl Jelidl I
d}m_ﬂ g ..;..r‘}'l._c:-La:J'li_L_.._l__.;q._.:

ol g 5 5 e Ll M A el 53 S .

" raalises

n.;..JL':_,.':'_gj A
Ao

Sl ) s

\VY




ol Y g Y adladlelsladl g o)l 8 mag . N E
Folall Jans £aS 31555 O o Sasdl o o S
T . =- ¢ L ol s Vs mall
e 4 0l 36, pilal sl s g Liale s Y il g
t...ﬂ.-.dﬂt_ﬂgdﬁﬁ'lu_} JQUJJﬂ:ﬂijau_ﬁjﬁjlbuﬂﬁﬁhjtﬁl."1¢
U sluze dalazedl 5 ;A1

£ 1a%1 @39a3 Aladol

-JHyIMHW%c&ﬁw,ﬁh-M-TT
.E_;,-ji.uLLQ_JJLHC_J-,.QJ1JEJMGJ:J1JCJJ.QJL:EJQJE -1

J?HMJHJMEP&?M131M+MT? .ﬁvtj!}JIaﬁi:h_?UE:;?‘EJ}d‘rliﬂ 1
;:ﬂi—quﬁr—ﬁmk_hq_a;&;ﬂ
d..-lﬂLn.._.J a2l g
.-.Lfﬁ“)’ . Gjﬂ C

Y E 5l e LW SV e JU pmn

e dels OF g g S 2 )l Sy CAS iy AV
Yol el _ﬁ;ﬁﬂhﬁ.p_sﬂ.bu“

e VYV =p s sl o L STl 5 5115 .adss 1A
€05l i) eSOl saadl Lad olal olansr
2385 Glad dasalas day 5 s )| Aaidlie Aay s N4

gl & R

52 3 eSO st ST L 31 13) a5 Y-
Yad Uy 5 sodly Usis pll sde Lad oY)

Shl g caall . aed 5 Lo oala i Sl . Y £
Lizall ol 4aS Loy € SLII o 1 e I5Lazel
ferall jae cpo ol BB 9 0 das ol 2l
o . J

Y



S90 | J gttt g g o1 9udl g it lomund | Silnda s

DG Sada W eyl S e il e b e

i 5 phnin s omclall urliol o ginmn 3 gl 0 v IS

iaslB ST (Lge oo N ol a5 S5 oglwll kida
A 0l 355 AN patbaslly we b i I ailasl

~

dolell 6150

Y IER [ PREP S [JPOe- i

i W guyadi

Aliaal! jualiall

oladl Al 31 5 s at
Qs gazes fyand AL te ol
dgoliie olas gl sal
CJ W guyadl
ASLETY e lialt

JOVICES [ WA N [ O - {
e ol i Jla=JY|
aadane oY Laans




E:J-lLTJI- Ei_#c.lzl.'l ‘__}_q._c-'l ,_g_‘;_g.l.]'l ,.__]-_5..5.:-1_-1
salillcn mar | sdlael o
u.'.lfll ._lj ,_gr_.l {_E;J_g,.l_.llll l_]__q..:'._'-r-1 "'::5

RO 1 I A PR B PR

s 1 QEEED

d 1.-..::I'.-|| -i'l.-.::ll-.::\‘” ML’ﬁ"L

) Yo __;]...Ld.u.l d.':.ﬂ.l.':i'-l

l_]j—-""ld I_:||| L-.h-'i -,.ﬂ I.L..-.-l!l B ,_a ] ..,_lil
aald| -

i el Ol bY) bl
G -
ol SN Elbud

m

'-a.l-ﬂJ1'F-=L1.ﬂ-L1~||h.h_...Lall_"ﬁﬂ_.ﬁq.J1J_'F-'1
Lgd_ﬁv-“r-—J il r""'1

sl laab
.,I::i':ill LJM] l___ﬂ LC_'S' l-;,i;_‘.‘,

'3 gl

k_-ms1 J-a_h.U Shoel 2 L Bh ES Oy L;JJ' Jl_;:jij] _.L_~.J._-i-:
L.i_‘,.ﬂ'l Ty L[ _‘,..,-.:.udJJ'I t'.l-*q'_j ;_.'ij:-— h.:-‘!L.-‘IJ.q..L'I...-:
:.ﬂ E;Jq-:-r' CJL:J.,.L!.U ol ,;:J..ﬂ-n.'f...-.n]__g L\.._...-.-.Lill

oLy
o) e s ol Jlall ALl aslas ol Jlall

($9-1 Jganll L3 gl pa!

Y4, 0 o) sbly ey Ol s Saidlf 393 JuiSS

80 390 0 YN (3150 LIS 0 Gy

o5 A eta=Yloda |t i gy .154 g >

--"-4-";-3” Lo 035900 gl S 05 5 i G35

Tl oSl hisas A& 51

(EXE) dny 1o 300 sl B )5 o o)) )
9o JS S ol b lg 05 Soon
S4a8 S (3 Sa e

ISal 4355 bl 1 T ladns lanw .Y
ymgtawuh.m;qﬂj
(S A58 5 o 3o A L

Jfgﬁdiﬁ@fi}ff%’wc@ Y,
Aglize Slie I3 Bl 6l 5 gas

E}ﬁiﬂsmmﬁcguwl%i, 2
.c.:Lé.-.d1é..u

75 S glall s i LI Sl Lo

adasVly b ginall b jallasl
N N e




e o 1 iy S5y G on 6,5 s a0, 50 ol o] @)
Sl ik e ol (e 2lly el o oy 31 05K8) dase 201 il 501
e S SUE b i e sl (Gadly el Jas D) 0,808 Gl
(Wl el oy 10 4508) Ul
F ool 850y s e cday JI e el Al eliel 3 U313 JUals
Mo b 0SB Ja €S oo b pall oo A3 Ja Siain 53,
?HM!EJ&T;}?H}L:GKJ

bl g Anaie )l b jme s alasf o5 colisl Jaidl 31 uj.u"i ©,

J.ﬂ."uﬂlju.a_“
Mﬂm;ﬁm\ oot (sl Jgdadl b a3 13)
e W bl a3 dalises 31 JL G ple

O LSz y ool ekt oLsly &5kl i
s e ol 513 // a3 LJJJ'JHH.E L#-L:.L.a CIpH P
fEl sleasVl e e Sl e galans jlgnal

Zﬂ]jﬂ!

L}«ﬂ_,ﬂ_gu_,.ﬁllwﬂc‘_,_lsij.ﬁqﬂ,_ﬂgi

-

er"'Hjuﬂ-—"/ &Mhﬁjﬁjh;_}d1jﬁlﬂﬂﬁj-‘—f

_j‘_;.-jv).lthh.:.-.!.n_-u‘-}.m LMJEL&JL@&ME\T&H‘}
J@%TJJIEJH_?"%}“ ﬂ'MﬂLiEJJ—.ﬂé%&uAfji

€ 535

&

( ; o"‘
_ Jeadll s el 3 oLl 3 22l (@A

;MTE%JMQUQJMMW

N hLallll)

\v3



L2 S 4 g 85| ool doiom g

LSl b Lelsl fradll il 3 e At JI SN e 58
alial Jad) 8555 b 33,0l bl e ol Juaadl 0<lp9 Jus ()]
S5l e Bl g S 13) (p) ST @
Bkl Lo 3350 b aS 5] (F) S o
S lallada o (T bl @ 2 05 oS 0] (6 D dminall sda J] ax ) Juasdl 0<lp9 A0 (v
el b LN (] o s 3] @
1:LM~:?.51_;:'-.&-~.:.J!_}L:JJHC;L@ =

-

sl 53 25T 3 doemaall LAl A3 ful @

a3 gy ooy OIS 31 uoliadl IS sLoadl catest . o
Wansle 5 &y, Lnslie i g gy sl gl 5 oliall L5 5 . ¥
ksl

Agline yatlas fdel e ganeadl Lolial L

(s Jsdadl e el Al b ol LAl a5 g
and g (sl Lol a5 38 5 dtie o 0 Ak et i 2SS Lakis 0
JUPAC "8 31" L3023l 5 dxmed) £ LonSl adlall sl Yl

b Sl Lo 5 Jab ol LAl L%
ol e s b e Al 1N dows La 1530 v
2 36 oLy ol Y 5 ol 56 e AJUEY) uoliall 03K LA

Migﬂwiﬁl@mﬁ“_ﬂuﬂ-'ﬂ

LAVY



a1 e g0

$J9Jl Joaall jolni

| praad ¢ uolie 55 3 sl s Lepddll il pl_asdl 5 Wl e
;;,J_Ja’u;.@;91uj,;:ausga.anuhf_amwauﬁﬁm;siﬁm wadll
;@1;5?“@;:,331@;:};@11@..xg.xﬁ_sui,_.wuwu.mw
Jbes 1 5aie 00 iy fuad 0o p VAT ¢ plo | 2SS oo it olie e
M L gy g Fatns By peolis 8 G

RSSO Y ISP W U ™S PRSPV P PR PSSO P | eS|
0556 Gt Il b ddaodl Cadue o Y 08 5 L adeSl Laslae] Al 55
oS ed ey g al V] dgline jatlas saml g is ez $ I jolial
G35 Coamd 055 & gl bl sdn jailiast o 55 45 ¢ pgomn IS
Jol el __?—-.ﬂ't.ﬂ-h L.:._d_i_f.ﬂ'h LJ..::L;HJH nimf&qﬁg;bﬁqu.;ﬂ\

.rfhﬂbr;g_ﬂ%\_grﬁ@!ﬁ;;h\ﬂ

gl it gno

wWlraill

'@JJJJHJJJJ-'J1(‘:UE -t B

piall lthay 3 posial] i @

d}‘]':?'l'llf.. E:JE_E '_‘7: &-.5:3.
1.;_:;_;__5-.‘&.51

dﬁ\@;;ﬂldjﬁlﬂ#‘“}@;

Cilapaoll dcalpo D
e 2 S Y isle uadal
S

63321 Ulapagll
5yl e

l‘ﬂ““ .

Azl oliall @

Y bl e

_}szl .

<l i) o

ool il ol

-J-.;_gn,r\ﬁiqTL&#MnJ—IJHgJJILEJJ.mJJ.L?Jl (gL
.niJJ;J.HSEﬂd.iﬁﬁarﬂqﬂqnfj_ﬂn_&.:JAhEJﬁj
EJ_,.gq-.aJ'I o lial| ol rl.i.n........“ b la™e 3 49 L

VWA



eSSt o) Sl ol (i O 025 (Fige Silalgit
O AN pllas by emenal) 1S 5L 5 9k OIS Lgnam 1Y Cidtin J gt
o pos o Ble WV (2 01 43 5 50 (6 0 5V S5l 8500y )
A slae] can oladl @35 13) Cadiin Jgir 1 k3 5 s S0y 4
gkl |l s sl a5 pe e Lo 5 o 01 LS o )

£393 J 9> putauad

golo g ol o361 et Y g 5SS o A sl e 2SSl OF & 3 sl gl g ol 5,1 sae
S WS ON | IO P-H0°S | W WS | cuaallsieall Jogaall
sl g eSBNI 3 g sl byl 5 e ol (65 901 gl 3 jeoliall 5 3
($osd! i Period 35 94l .{V—\}mﬁﬁbjic—w&éﬂwhmjuj
dj‘lﬂ"ﬂ""";"u“")l"w“]‘j ﬂ;ﬂKnuhww;ﬁ‘ﬂu&@ﬁéjj_mdjv\_ﬂhﬁghi
H‘JFEJ#U MU yﬂ}ﬁihﬁﬁj”;ﬁ”‘;ﬁq&ﬂﬂ“}f@- hdmmwﬂﬁéﬁ;
RUUPRES ijﬁ_jl__g‘““ﬁ_hrb.HGr{]Up;ﬁW‘ﬂL}_&-;ﬁ"t"-ﬂglr‘;'m"'.?i;'—":w

Lol | | a5 Al ol Lgaaslias

A BLC U PRI
e (g5 5 T ot
ol (gl J sl
LT 55y 2l o) .Y
S ot il

S olelad J| g0l dsdadl ok Sy (0941 J gt Glalie
Sle goreadl s Y5\ e gereadl Jo Y dalaadl Jo 255 Y KB 5 e
BB Ll e yamdl ol oo 2, Kl Aalatall oda oy (VA= 1Y
RESI P aL:_-.:T_g ol J8Y 5 el 118 Les 5 (Representative elements dlieall
Transition LJGsYI ol 25 VY=Y Sle samal o3 olal Gl

Sl 3lgd Sa S8 :
< EHL&:JJJG *'01 Jé_uii.'ﬁ_,.::-y 3.:511%.1%1)_@&11&}.@1; 15 FEWE Y «elements
A L:_::.S' Laa o] oY ‘h._“..rLl.:.':'Lf.lﬁ'U'Ij n.;.J]IJ:.JS&)H Lo sazes leo s r.,l_:;_;.__p..l“ J sd 2]l
sAe L*r;..m r_,?:'sﬁ‘h” “HE:.;G:J ﬁi,.:-'-i.'”_g- oV Eg‘}.i_“ 83 8 rﬁb}m e
A8 [_:;‘;...UH
) e 3340 sl ¥ g el e e ot
25 08 WSy oleld f
Sl classny eliasy
Jsdadl ey ¥ 2 J skl ;zjm‘ﬂiﬁh-'-”
A LE-EJ 51:!_13- 'I_:a.'J.C- il
poliall Y polal 2de-
Al by
N AU AIESY] ol
LN A —
ST TN
azsY) :

S



N N

o]

e

policdisygalljgaall

o4
JIERY
/1
LDL'F '; [JSLEJ T' . gy Bo Carb Ni Oxyge Fluori
,|7 N S FPI K Ols 13 ron on itrogen f uorine
B C N 0 F
10.811 12.01 14.007 15.999 18.998
Aluminum Silicon Phosphorus Sulfur Chlorine
13 14 15 16 17
10 11 121 4O s U s ¢
Nickel Copper Zinc Gallium Germanium Arsenic Selenium Bromine
28 29 30 31 32 33 34 35 a
N @l w0 @@ | sl O s
58.693 63.546 65.409 69.723 72.64 74922 78.96 79.904
Palladium Silver Cadmium Indium Tin Antimony Tellurium lodine
46 47 48 49 50 51 52 53
I'-'n‘.iﬁ Agﬁ[ Ed@ InEI Snﬁl Shlj Tlﬂ.'ﬁ lﬁ
106.42 107.868 11241 114,818 118.710 121.760 127.60 126.904
Platinum Gold Mercury Thallium Lead Bismuth Polonium Astatine
78 79 80 81 82 43 84 85
| U Hg ¢ n | e Bi po | e
195.078 196.967 200.59 204.383 2072 208.980 (209) (210)
Darmstadtium | Roentgenium | Copernicium | Nihonium Flerovium Moscovium | Livermorium | Tennessine
110 111 112 113 114 115 16 117
Ds @ Rg @ Cn Nh @ FI @ Mc @ Lv @ Ts @
(269) (272} 2B5.177 2B6.183 289.191 290.196 293205 294211
Europium Gadolinium Terbium Dysprosium Holmium Erbium Thulium Ytterbium Lutetium
63 64 65 66 —"I a7 68 69 70 I 1
Eu Gd Th (] Dy Ho u Er Tm Yb Lu
151.964 157.25 158.925 162.500 164.930 167.259 168.934 173.04 174.967
Americium Curium Berkelium Californium Einsteinium Fermium Mendelevium | Nobelium Lawrencium
95 @ 96 a7 98 99 100 101 102 103
Am Cm Bk cf Es Fm Md No Lr
o (243) (247) (247) (251) (252) (257) (258) (259) (262)

o 1S




I AP | PP Y
* 2 s A Jo
n.__._L,.ﬂ
. L
salll Al -
. /1
1.008
Lithium A= e Jus Ll 8ol 5 s I
5 Eilj l.:e[j e 8 A ] A s G il
i S i3 dxall olall e {:-U.H o oy
Sodium Magnesium
11 12
3 Na ﬁ Mg ﬂ
22.990 24.305
Patassium Calcium Scandium Titanium Vanadium Chromium Manganese Iron Cobalt
19 20 21 22 23 24 25 26 27
4l I a s 19 vE| «I| s | U
39.098 40.078 44.956 47 867 50.942 51.996 54938 55.845 58.933
Rubidium Strontium Yetrium Zirconium Niobium Molybdenum | Technetium Ruthenium Rhodium
37 38 19 40 41 42 43 44 45
3 Rb Sr ) Y m Zr J Nb Mo Tc © Ru (] Rh U
85.468 a7.62 88.906 91.224 92.906 95.94 (98) 101.07 102.906
Cesium Barium Lanthanum Hafnium Tantalum Tungsten Rhenium Osmium Iridium
55 56 57 72 73 =7 74 75 76 77
B Cs Balj La@ Hf@ Ta W@ RE@ Ds@ Ir@
132.905 137327 138.906 178.49 180.948 183.84 186.207 190.23 192,217
Francium Radium Actinium  §Rutherfordium|  Dubnium Seaborgium Bohrium Hassium Meitnerium
7 87 88 89 104 105 106 107 108 109
< Fr Ra Ac L Rf © Db Sg © Bh Hs Mt
( (223) (226) (227) (261) (262) (266) (264) (277) (268)
il as J b Y1 dald Sl sdall 38 G 5 Bl 03 )
o sl .:.L...i-J!. Aap ool g
8033 JS & el G L Cerium  |Praseodymium | Neodymium | Promethium | Samarium
Le 58 59 60 61 62
'L}UI ed| O WO m@| smD
: =3 140.116 140.908 144.24 (145) 150.36
3 olall ada as 25 ol s Thorium  |Protactinium | Uranium | Meptunium | Plutonium
Jod Qs 3 dpui | TG R A R 8O (G
Wl 17b 3 st - 2 P
s S o s 232.038 231.036 238.029 (237) (244)

W 1) ¥




.L-.F-F-L_;ﬂj-u ,_}«4'_5-“ *--L:.—“:‘JL""“'L‘_;J-;“*-:—:’:CUJJ:“ f.l:nj-.:...;ﬂ_f..:‘-Jh_HJﬁ_jr._;J;ﬁr :QJ_USTJ‘F
G ol o ety 5 el H1S LIl 5,1 ol il 53 mudly (Rl LG b 2
-lqa.nibn-qM;J'J:qﬂLUlJ-JJ.Laﬁ}LjﬁﬂlJﬂdff:Lﬁ

=

AY
e il olall cda ¥ s
=T 3 L
.-'_-'- -
g L O
o™ Sl il
}-- H—-H_._._... ?f’
.-"-' .-‘.__.I.-'
< _
;.«". L% |
.-.-.-_.--""' I|II -‘F‘,LL'-“ l-l'rr.l ;lbw1
IIII b i e i o e Gler D wglail amlys 1 gl - W

[m] #%ic[w]

[Eei

JEa alzsen 0131 B o ot (6 5ol J gl b i 13] ot 3l
pooor O a3 ¥ Sl sl o Al L3y A1 iy &3l sl
e Metal Al 5 ddle Lpadans jlgall d a5 ¢ 55 1 e e ddo ool 5 LA 7 N

&EJ%EJLJ?JU#L.U.E&U-L:?‘_}A#}HJt;}.éﬂu.iﬁ-dtﬁﬁjﬂd._l_ﬂg;i;cﬁf -_— sog_l_(_"
o : augpAal i gslged! i
LTI E PP PO ) P+ X P PO VO R 0L PR PP A\ B ettt

A 10 i gl SN e taas S0 e

| o5 AN @310 ] ar )

ol 43 33Lc Nonmetals <ol 15U O 5 SG Ot jat ) ole i g O 3o AN A e 5
ot g el S5 850 o) o gl B0 5 1B 3 651 By e i Ao+ | Joddl R AaS O
Sy 03 S Ugpn sl B e aslad joolis (yaniy cdai 1ot \V ] SCIYRY

YA PPV NPV PRIESIS | PRNE- PRI P 1 g ilaie 2 el
MQ\#')UU&iﬂﬂiﬁé;}ﬂ\djwihﬂjgcﬁqﬂiﬂm1UT Lr“ﬁ?gfuﬁ?djl hﬁf':" aS
A s Lgilis an 38 285 I olall 2 s Metalloid el Aol 5] mﬂ-a-g;)

UM Lglis ans By S

i;'.h:.:'\)‘.k'.‘r\l AP d"l"l J...a"h.'..n}.\ 358 \a

\AY



sl —

— e g e

S Sl sl

% 2

>
2,00 s

—t+—1.008

.:_,..a.‘.-.!llCL:&.a‘;,.aJé:-‘}ULn.f ¢ s

JR-CN| S T PR | L

I e Sl el
STSTRUSPRE]

o5 l-_:,.}'s"u.....ﬁ"- R J..-..a;.*lu‘-.

Sk

salll =

LA

S5 JJJ—’:J"E__A;—ﬂ'-FJSJ—‘—M e iz
£ S s g g a L oS ¢ puatall pltie 2 5 sy
aJJ.F-_j-)‘.a..njhf.._.ﬁi CL-.ELQJHMJ e 3ol jaaial
Sl o) paiall Dl 5 &yl adlsS 05055 5,
Jsdadl 3 LoDy 3 a0l 3 B s de (5L

P IVPRN PRUN | S SN P VA PRRCH 1 PIRER PESPRY]
L] sl cido 6 5 Y1 o liadl (a5 &5 Ll e AN 0 0L
Al ol BT L3 4015 > 355 e ilall Ll e DY al CaSas
& randl sy JI5 il e 55 e Ol aaie Lagd (g5 sl J sl 3 Al
bl Gl b 82 61 et 5 Y 1 ol Lol LI A

B o e Ll 55 08 5l L HLad ciaaa!

- B

"
.
LTS
(=
'

Lr] -

- - - - — b | o }
Lr]

- Ck -

I S
HHe Li Be B C N O F MeNMaMg A Si

5 A1 G S g e Y 3 B

- SalsY |

[- SR T LA L R B B T e e T T (B R - O T S TR B T
P 5 CI Ar

el ,n"lé_,.'dlu.*-.l.d'l

K Ca

G

Jodad! (B laal) A ygs dvias ST Le

ESTRM
(ol SYI o oS SV 35le uoliall doe
26 St ety SN g 58 5 S s LS
J}@‘MEJBEMJJ@‘@JB;H!
833 o p g3 oo 8,5 3ol e Gl (R0 s Lol
f:‘-*lﬂ-“ ke sl o s paall IS 03 Sd S
Js (30 Jgaoell b el o 50 5| 2NaCl

sl gt A G N1 0 UL) 5 IsT1 ol p3 508 5 Gamm Y15 4HL) oS VI 3 ke Ll g N o

LY 13Le VA 5V § Sole gaadl juolie SIS 5 ¢ L) o J1 3 A1 J oY1 de ool joslie ooz 30

L@'Jﬂbg:L:le_wJﬂgslpHngJﬂde_aJﬂﬁLﬁcﬂaﬁw1ﬂm£blﬁw1uhc~;ﬁ K,
.ML&JMGJ-L?@’L:L@LMEJL:F%HL}L:JJ}MT%M

{jfiﬁucaabwhw&

ALY Aol

$adam D5 (g0l Jaadl Lo .55 301 Uyl m Vppaie Y o

ASEL) S

TS e Al Ledl 5o e

SYAE



b 3B s ol § ey LIS pualialt 9ma
VG ol jeiall ol o it gl A WL 0,85 |
Vanadium & ;¥ UL paiall ooV jlaml Sie
Ao LT 5 Scandium paiadd jLazst| Sc O ol
Ladll 5o e ¢ peatall ol o ol ¥ G5 NI
Sodium rH;,..a.Uyﬁuil_MSJaAg;,_a_,JLfSilveré
P;nﬁﬁ?yﬁmmmbmwabjpg
ol o sl paiall i 21 ST s Y e |
1. PO p 5.3 51 501 Fr p 5l 1S cgitally ol sl olal) |
BN 15 005 0550 olons] Tnimandl uoliall aads 0V |
;mvug@ﬂj.r@ﬁﬁﬂubﬂ@&;ﬁqfﬁ
el s "TUPAC” Ladadll 5 il bSO o))
M}qu{@ﬁqmnmj.r\ﬂvﬁrué
Lans dens ool 7o s\ dgdadly a3 ol e

59l oliad L3L sl il fas LS psd
T oilauall ) 5 e dayl I

S sl y Sl Ly ol Al b g e
(o3l dsadl

b a Sy BN 6| W ol ae
Fe(Li<B«Cl¢SicNaNi

.J,,a'_..HCL:é.-:;_E_gJ.:...aA.;_,:’-}L;_ Aenld oS .

de ke (gAY NI L Bl pesaan
WS o 0 ol o3, 13] (5301 J gk
¢4, 4!

.
AT o 3,20 Lo Bty 5gtadny Atslas Jo .
?rwuu:ﬁ}?jjlﬁjﬂi

lgiass Juol g AOLeasSH J9a 01 \ Jgda)!

A | Josat ) picaial |
it e wilal) g e Md ageitiie
Plumbum 5501 gy Pb PR
(B p T e S el Th P92
ol g Sue 1t g ) pu! e
Po paislas
1§98 $ole
Water former w1 aas
" e | H Ly g ks
el gSe S
a5 Haydrargyrum
3 . Hg G
s raal| L) el A 2 )
1
ey el ALSY 2 Aurum
o ;E,--u-n.:?.l 4qlS An i
. #guall

G291 Jadnt yolad

Jguad! (pe A Jol cadiie (6 0ads 220 o
.Fi"...-'h."l". l:r'l..ﬂ ;é.'ﬂ..lj'r
OS5 @ puolial SLAT,E Z5MS Cadaie oI,
..4.1._11.:....;...5..1‘ riyrl

e sl ad il (g gl | Jguand| 1390 i)
L B el V| jg__;“};'l.ﬂa_uﬂ

| (891 J gt
GOlelad I qude 5 ygll J g
lgueailas 1ais 31 puoliall (pe Lo 3 ygul!
A g3 (4SS Lo 5ui3
L,.;....:'(m —AY) Sle gaamtlg (Y 9 V) Olic gasmll
ALk paalia
BB alie il (18 %) Silasead

VAE



e

wwwien.edu.sa

gujJl lad eno

wlaalill

__:,..ﬂll_'-.njlu-ﬂ o o UM |
cadtadl

J_ﬁaﬂ:r'L_:_«_Ill olald s 2l m
1 LN |

Lgailas LS e by

droall
JLJWJJJMHHM‘
ll::::u;.ﬂ E_‘-'.:Ji_gtii.a—w:a-‘_f
G gy Lgnn Jalas N LY

Oilapaell dcalpo D
Sl § s Al sde (gyad sl
il 3l g

oAl Olapagll

i lall el il e

s N1 & il ol LAl
Qﬁ'l..-a}ill ﬂll.:.-.ﬂ -

n.;-lL.:a-}jUﬂ L]

_}péj:.a-u':lj__- 8 st
Al ole

A MWad

Y.\ ylicgonoll

(5 ol pnbidona W1 adall 3 Y ) e peamall ol a5
oo 58 (5 2 jeoliny sl VI J) Lghos oy a2 LIl S a3
ij1£t@-éﬂ!‘;r?-'JJ“L:GjHJ—FL“#l_:J‘;’L“’ﬂt‘FC:qJ'a"":’."bf
.Yl

Alkali & o)) &l il Y1 de yameadl jolic 505 Aglaht S jLat
Lol Laise jlgail i yo Labse BUS Ll Loy inaY a s metals
ol s LUt 313 3 (65 00l J sdadl 3 Jawl I el o0 Wit Lads
b olallods w40 0 Sl b g5 A ol o sV ] Lghao s
.L&jl:rﬁqﬂ\ﬂyﬂﬁjchgjjﬂ1g]jw|

RSO [ O P PR TP 1 R TRO i E A IR P T
rﬁaf;z“}lji?ﬁj+ﬂiﬁaﬁﬂu§wir];:ﬂ1CJL;_JU@&{I_%.U!
Sty Uladl 3 AL LSS 015 o g Lo s ol N Ol 55 0

(RTPPEN|
d phall ol 5 lall

Sodium

11
Na

Rubidium
37




il 7

P REC R S L) YO | Y] S I 1A |

#bffrﬁhﬁjuwﬁr‘:wl{f}.ﬂl

dor g p gt Lol Gl e 2315 e 1 I
,a\,.a.;J!;JL:L?;jﬁ__}:‘ajJ_,lsE‘;

— -‘_
<P sy m‘,. R T
_-%:' - 25 ‘H.'_“_;l_.,_ - . ig—
- L 7 [ |r 1'hr-.
1 ” L f.i\m “t:' :— a3 i

.
k.

g Jdl jolall e Jl B Ad) ¥ Aalan O
LU Alkaline earth metals d—wd ;Y1 & fkall ol kdll lass . Y e poneall
A o B ol AL B lae Ale jlgaasl ol js w13 5 cio 5 LS ST
é_:sﬁ__., g i ol Al ele B e e Sy dla dats ole

Aalall 3 s VI &l Al e a5 1 S

B gl Al s ga W) i ) ol e\t s
Cies

\A - VY Ulcgoaoll

e s Jsd ol 5 VA=Y Sl gamadl $ olali ST L Y
s AWy J Y1 e permadl jolie 3 Il 48 LS ik Lganar
t:,a_urjsj;JiJ-J.anL:_;i}m;_u‘ijQn}ur,,;;sm}:.pwﬂuﬂi.@
g ) g sl g Aol vl saldl oY -

Eg)b \Y #}M«JHHL&GM O9y9dt dlile — 1Y dc gamvall
ﬁbﬁrMJ.L;ﬁnj:_ﬁ_uijbdf_ﬁﬁ@ﬂiﬁjj_hj“,mutw

Y is _94.:::.;.”
& _‘!Lﬂ ..;-4".&1-

FRN|

o sl gl ele B el el jan delis 3 Al oda

i 5 34 S
; wpi
DN anhlgR s deabo g Lo Galo el aylail] dawlpd, I gagl Sy

opAo

u]
.Mlﬂ1hw£r#h‘,ﬁ'1r#m' ;

Sluminum
13
Al

rmj.ﬂ.s:;.,a'i‘ujm,zﬂ‘_,u@wnmsﬁpmuﬂ@ﬂg

JspjgyaﬂEﬁ;tjiu,a_ijwm@,_:ﬁd%.ipiﬁmga“g,ﬁﬂ

L§..1.H u_,J.-.dJi,rj:JE-..ﬂjlﬁ L_.-.;.ri'i E.ﬁ}.q.?-.a.nn..i_ﬂ! ﬂll..-ﬁ- ol -.'LJ!EM!

WJLﬂ-&&MJLE&HE”@MJM‘%JJd

Thalliurm
% 81
Tl

VAT



\iiﬁ_g-«:;-.dl

O3 SN e geoms

robe Jlo B e S dcgaze — 1§ dcgannall
¢y OV oo limdl o O 0 S O daet 3 s dmal 1 i gl
el g el 35 ol 3T o pile 2l O Sl e Loy
ool L cialzien JISC 310 5 SO1 il 5l 35 oo I

s Lol O el plul 3 LT o 5 ST LS el ol

S Al S a3 O S g5l dpdandl 8 SO

M 551 S g c0slas e o I (g g0 S 65 250 I

Bl 5350 o iy .0 58l oSV 0 035G

2l il

isbuo B Oledsuroy 5 ol Ll oLsl oo o gibe 2l 5 0 S 5

F.__,,_:lr,ll A8 4 acrad | ele v i
Aol g i 00 O ST 3 e
ol o o i s (5 Y
o ey el |
ol |

T R il T

—— W
- -

ux1xr111inni+illllt1!f;

B T S
.uT:_,..ubJ1

- WY,

S gl sldly - s yo oL3T Legio gy 135 2SIW1 3 542 Y

oo Sy el e 51 dm y oL gSU1 Juo 5 31 4 Semiconductors
oo b5 A1 ole o B laS e 0, l s o 50N
REEPVE e H

robe J&8T Loy ptailly ol JI Ll s 00 dul Il de pamedl b donis
e B8] fony 5 Sl g laliiitl ol Ay 6 saneal
il b La J5ds eV S 3 LS Olull ) puas ST 3 X dn 0 00
131J}A;Jh£awm Lm;L;.@(c.:L:_-;.: bl g ;E:,L:“JI b U
;..Lc.;MJn_,‘LJJ;memwlL:gL&su;wmu@w o 3 ped Bl
Jaa;-%,arm:._:gﬂmg_,mﬁg@h ;xmiaﬁ.—_ﬁiaum&g; dy g 43l
PV P IO | [P E P EIESU SO PN [ PN [ -
10 e Y il deab ) i

PR EE | . BN

df}.ﬂ| ;JL:S_:,.A

T
Mgb g ol X indl o ) G315 jolos ) oty



Ve E.F".o.ﬂ:l.g.” Nitrogen
Cpr 3 ped) A8 gasme N

IPhosphoru
15

Arsenic
33

Antimony
51
Sb

\ Bismuth
\ 83
Bi

:.....uq..h;.p,‘._-fmju.oiﬁgg..; ko § it | A gasne — 1 0 Al gasnall
DU hoeall Ol g 2 Lo s ¢ s sl 5 o g il Lo 0 58N o ot 2
Sl phaall 355 o Jard A iy el o) gl S 5 S Oy 5 el
ATl a5 oleliall o 2SIl 3 0Nt LS el 3 33Ul 5 L2l
Mm-u-ﬁ%hw“ﬂﬁﬂjﬁjﬁmém;nﬁ_u;,..,%a- oy
e 2l 3L LSl o 1Y o e 3] 3Lzl e e 9 201 o
ool ol 3ol o3 o liatal SIS pdo e Jga 315 ]

ol sl o s 2l
5 50 e 32R o Qb Sl i
‘&htbjﬁkéﬁ;f\ ﬁ-\jk"-.

s s Uilaie PS5 ¢ 3okl s s 2 e W sa Y1 5L (g gy
I3loww Lo g2 &y 1 ) AL L ga Y1 Gl e ldl b ayl3] i o8] el
pladall doams 3 Ll LS go ) pise s oo sla I Lk g ey s
Ljﬁrd.:-d‘_w.a.ndﬁUthﬁja(JﬁJﬂ1}QbWi¢Lﬁ%J

A S LS cedldal]l

Fo I TR B I RER | TG G O T
w_gjjczﬁau;dj.ﬂ?&ew%yﬁﬁiﬂﬂﬂﬁim
3o ol Jnds Jazts sgh toLt5 31 a1 i e gl opm Lt o 4]
T 3 ] 0350 5 g gl LS oy . OB g S| e Al
5 g il Ao AU ¢ w51 ) LUIS UL i 5 pUaall Ol

A St s Y1 b3S e

islis b ligalpdia 3 A Jsad)
sl il L 15 (3 LSl
Jﬁ{biub;aﬂ! f.,;“j_?.ﬂu
Lozl Cgikgﬁfhh{_}.m
ROL S

G9!l
LA ple JS 0ol 5l pamay

ddiadl 3l gadl (6 grna | g2
Leal) grlioms 31 o gl AL el
radel by g o < BLI
lelas i LlLld.sd)
D sill g g ) e & A
Jlozl 35 "f};—*“uﬁﬂj

B Jeoloee e sl

6Ll Uy g oo ) pen gill diny 4 S

BheYlisls g feazy|dl

VAA



pobe L0 L5 oS WI Alle -1 T As ganal!
;,g,_.-s‘fnmgﬁﬁfﬁdjmwnaaw1
, s JBY polall Ly alod! b Obalul Lany ey S 5
16 ol 313 oLl Lo s p g o sl s 0 005 sl Lo e sl
| (Sl B e %Y 0 g akis () e SYI O3
EAVPIRES et E_L:J“ﬂ oS I el iy
cOslally 5 sl oS 5 B SV oy LS e L
s M plas leal 0SSy de 2 (55505 25
LS laziadl 31 gadl 8 e WSV J 505 Ll 351 ol e Lids]
6 5od Y1 Sl 52 0555315V 0SSl b Lo
b Sl ol Ll gl i 3 035 e ¢S
%M@Jjﬁuj_};@hj.E.F._Lc-;l].._j_.al)ﬂh:,:j_uwuf‘__g

L)l et lelad Y1 e Lol b i)

a8l 35S SlaSs pitg (001 ool (s SBY 548 U1 Ul
g o pSlabul e 05 Se 5.:&513;.PJL«JIU3LZ1J&=:_¢1_;S‘3’1 ezl (o LS
i & l ; % . . = =

ET-‘JJj < ""g'-f‘,.?_”_n'ﬂt.-"—"l ¢.~.:..=|L5|L‘-~ﬂj1wJﬁﬂlgﬂﬂjﬁ\ﬁwaﬂLﬁﬁﬁjj.@UMU

&b s | e Arsenic (As) Dllaodly doliall doeniN1 coliinadl g 5en Y15 e Mall ool Lgie s
ti gl el B daeadl ;
oYl olles Jlaaz S35 (b paSy S 5 s ol 4 ad e ol g S Lo g0 5gd 0 s LIG

ot B oSty OV, (s pii s pal] el 5ul JI15kS 5 s sall Slslue 5 Al '-:T>'~5~Jl
sz o tladl e LHBLS S5 sl T
el Y LS e
oA G P o i L
=SB e s
05l OF Gy )Wl Sy
docany |8 o s pall 25LE1)
e ;U] -“-J-*-'=:-.5-t.§-U1 oAb
P ) 8l (e s paned
ab b e A pol LSl
] pLE e 2 5 €052k

T Al e

Wile iab syl JI S5 1. gsan
Ol 2aloeth e SO

AR



VWV is gamll o ot A gases Dl JUgl VY Jsan
uarine |
Sl JUb) e gast q Sileldi il L ol
F bla Al sEaa e
Chlorine \ e ',:‘TL*JI 5 “;’Jl
17 LS
Cl
Bromine :'r:.‘", ,I
35
Br
lodine
53
I
H‘: Astatine
I'-. a5
” At
e gazeall n..u;ﬁ'l.‘.ﬁc_:u_» il ol gl A game -\ V Ads gasmall
o porvall odd oo i g (e lh et ggb oSl WY e Lo ol 5
rL-.laJlé.n;JI')i’:.o_hq-;é.;"C‘)Lamauj&"gjoalugensc.:l_:g_,]nglf
ol paz 05505 - sl g p 523 el s O350 50Le p 503 el 515 ]
o e 5 g sl p s pall pa Laslol die Gl Ml e penall sl
.%_,.LEJI;A;,J.&JH J...g:rL..F-
Ang 513 g0l o5 cp 6 5 SN 03 5 Al g L5 e el ol ST Helium
- = o VA s ool 2
Sl gl Slalasezal am V) PS5 5 . ULt Ll B =
Al 3L
- - . /| - T MNeon
QMﬁ\aﬂ}ﬂﬁe@Lg}&\ ::E\D.F@\:ﬁ.n o
Ne

Al S VA e goreadl uolie il ALd) SIHIAN - A Ae gasmall
doz5 Lo 1350 5 ¢85 e dacdall b 4> 5 S ¢Noble gases
M S b lts oy 5 5T s

Ui g o2y Vg eol 5@l e BLS |51 eaie o Lol

bl gy cablially oL UV e Lo 3 ey

.J.n:»;':' v:_lh ji c-;_:..:':ll.l}1 Sl J_lﬁ.,a.ﬂ 2] V1LY ».}A"’J

AY S LS il ol ol Lol § g S

Xenon
54
Xe

r.l.?--.-.w.nrj..l...gﬂd \g1r}w1hﬁm—1fj_}w1d Il-p.F'__}_j \

u,n'ldﬂu..uLMt‘_}.x.w\Jm‘ﬂ"fs

Radon
a6
Rn

14



S clakrdl ol vy s

ol e sl U Il e ladall pasenid
;t.:‘_'}l'..i:-:]l'l ..:..L:-_,Lh =r n.u-,-ilr-tjll J.,...#L-F-

S 8L 0l 5le it e ALt SHLAN Slel i
Y3 S L ey Lakiad VY S 5 LeS £33N ol 4L
tjm"@;%;#iﬁﬁwm}llﬁumgﬁﬂjwaﬁlﬁ__;).oéﬁqﬂu
 ooma Masane S 1] Bl B ool sy il il o

15;?&-534‘&;,&"@)”@ SPE

¢ VAQE ple (i 251 085 cAmall 31581 5 2SI Lol 5L s O o Y
Sl eda OY ¢dalal 8,61 peslias b oo s Al o O3 S pdsnt s
05 S e g pdiniaal 1305 BV g (0 granitl] ) il s
@MFMJ-dﬁﬁﬁrﬁ-ﬂL@Q@W1mguﬁjuaﬁﬁu

ol ylasdl ks Gt 5 3,L] B O g S

ool NI EMb] b et Y o ude S0y .y sienall 8l B gl o)l

SN (6 g G o1 gl kS b il ez 13] 25 31 Ol s oy S 5

USRI REUPRERIN <0ij5 1500 [

AV ie gzl olie gV de gl ole u oyl . Yo\ Gliesend!

JS ole ey aal Gelis Ll S LSy pualic pe ¥ (nic gamd) polic wmis ®
il oladl wle gast o de o Lo g yegt e Lo SIS Sle gastioia puolic ®

ﬁbpcauﬁup.x_hﬂ‘ﬂgﬂhi_p}qd! Ado . @Ll;uajsh:@ﬁwﬂml.m}mnﬂun-

& A Vi glat | Ol At uslic

2L sld i p sl Al e dBLN saty A= VP Cilasasdl
UWJJAJEHEJMLFFL;HZEL*—& R Gin}qllnu&dﬁulylh}ml_ Ig_i._-._-._':.'
tﬂf;—mhﬁjuﬂa‘ad\@ﬁ&!l& aaslas (il 318 olualy du31h Wy djld polic VA - Y

€ 51 61 o 5 5mmdl pn aST S 5L SlBgliall Olayg s Hpaugally Cno gyl ®

.3:1_‘-..”

‘ N staN SN e L kel Sl g1 035

cuh;ﬁjﬂﬂ;qib_mmfa_miﬁlﬁt_» 2895 .0

Hla oy VW is geadl ole 5L & s
Cie pomdlodn ol bLid) Jaos




o 01 g a5
[T

whwwlien.edu.sa

aJlaull poldl

I._Ilj.Lﬂ."
odin a5 13 5 ol 318 Ugmacr s AN ool 3 Y= il yasmall 2 |
robiallodas jastast Ot ol I sl 6550l st b 51800

Aol eoliad Eodomy 1 iy G )lin cpuadly i3 ani LpaSos ¥

J&'JLCJL-!L:;E.T.;AL#LQ;:LT #M@EM@L&L&IJ&MIP@J}—S&J . .
Aadly caddl Jo i lean 055 - .;J'I.L..‘..“E;.“j

_;;:JLEJL_*;'C;L:;?E'%-HL.:AJ;&J,#J@A el dadat A o
Rt 50 e LN 3al S 2H SHIG cECH 240 @ A Loal

ad () B2 G A 8 LA :;Lgm;;u;wM o) | S G Y olall puse s

jtu_;nﬁ;i?a!ﬂ!ubﬁ#‘.u hL“.jg_JJJJELL:JﬁILJ_HfﬂJﬂm‘j L&F@Fl—::ﬁﬂ‘%}g;@&”w
o )8 o Al Lt o1 1 ALl o) 4085 ¢ 6 53T Aol oliey ) Lk
JL:{-M.JHJ.AJL;,éjww*;lawlJL@;J!A;JJJJ%B};L;;EJﬁJKJIQLI{

= X 2 i

; Oilapaell dcalyo D
BV o 525 (5 el Sl (53U A 0 SIS im0l 50 A0

=. :J.FE_H;’I.‘I.S'J'!A:J_IJI
Il 5801yl a5 cgeline jatlias Ll ol B A Jo sl St 51 5 by 54ty ol s
s 3] thbliie i L5 cpdon| A330 joliall odan G a5 S5 5,01
Ao 8 ge JY1 5 2 IL ST IS oo ol Laodl

f.JJ‘L_é D ‘h”J‘E":'.L_S'Ul 1:1:4‘3-]-‘?" 94-@-”_ @ijﬁj%m1 ll.:;i Al 'II..EL;J!# l._Jll.L.-SSH-

’ 3Y gall
Yl e dazai VY K LS _ Oloendl bl g 5 gl B X5l
‘ | LN s B gt

Caad 1N s Mo (Y L

Mickel
28

i 5




ey
__ﬂfiuﬂ‘ﬂ sl pddi s VE JSAT
EJU}IHE;-;@E}UW'I
o lgeail dom o Pl

LAY poladl puse W5 Vo S
RTINS L4 |

at

i:JLi::‘}'lr.aL;a.ier,u)L&q‘;;1an-,}: AL G e lial! Slel i)
rlaaall g pas ol Jrall ciltad) oliall gl Ol s o Jel
oY 40 42 ';'r'+1|'J“'5E&M—ﬂiwlﬁééﬁl1j_gﬁnéhﬂﬂl
Lop oo Y o6 AV Ol AL & las (L Y EY 0) lgail dmyo el o]
o BT YA -) Jlgall i po als G331 G ad gL SO0 Ll 50
s25 Sl arall e sl 2l ppliedslio 3 e sl 5 il
rl_wﬁjaij)gjlEJI_,;-%J;Mlﬁwhﬁwhg#ﬁém%ﬁ}wl
ane Jolasll die o) s &dasd) dt | G SUA L ALE) Joliad) o) 0 a8
s chroma i ;6 ¥) LdsJl oy aasl G231 A8 p 5 SN jaaiad 4l Gl
Az s o3 S eaie e QL g yisle Vo ISt S .0 41 o

dnaY 01 1331 go 1 5 Jlams we Lgnams LISV jepliall oy 2SI

o sk Vg psa 915 p Mg 0 5 g Jls psd s JI polis O L el
) s IS Y g tagalime Olio L ¢ 30N s pazes ULl 25 1
adelas ol g5 Leio p LBLaSl el it s o5 Y pnoliall s
O35 Jeladlie wisly Je Jossdsls Catalyst (Aeluadl ) samadl Joladl
el Lol g2 gio  Jons 1 (5 2V AIESYT 1 oliall a g ¢ 225 O
Jol 38 Lo 0 IR bl pdei 35 . e sl 2L 1 IS

SR PO PR RS VERN I PRAFIEN) [PPSR TN

adasyl ol




dulalall AULELVI palis)l
A P PRon | N P TN EICHS A ERVIEA 1 [ JSPEICN ORI B WA PR
S5 5 65,31 il 31 sl of Lanthanides sl iy oyl
SV s 8oz Bale o 53 5 03 g2 1 A8 LT ST a6l slaze NI OY
SPURCIN || BN PR ESNNCTC: 01 4 N W -0 [ Y- R
Actinides wlisYI 2.5

Aala Lt ;‘_}ﬁ?i
p ot Al donS e IS o

B9 315 (Y,0,)
slalht el _sLs 3 (Bu,05)
A ‘,_.._e_‘gl. O 51 ellas?y
A i B e ST
LS el s a1 e gl

p s Aol e
¢ | +a 2ST [ - 5 a3 ds NI s el O]
B R e e e tak VS I NI elaeY &a 3501 L3N Ol Y

s b ladas Al WA e B0 05 S {‘_,-.’._f:—«m
sole e p g pdl JIBLOYL g o5 Al VT JKA S Las LY I
.%H1jrﬂbﬁjrﬁmu&

TN 4 B s 3 ) eV

S il ine LeSd s Sl Lealad S i ] ol 8 Slasaliadi
LJ_,.::-J.HE_}.:ULEETL&ﬁi&ﬁh.ﬁjcb\jrugkﬁumw%

el e g ) yall

Ll=talt AIESY) aliall

nr_g.:_.q-__l_.bj_:_;i'_,..aﬂx"'-:r'lD_gu,r_,_iLf_;f}u1;,_n%Tﬂj+rﬁr}|ﬁ;ﬁ%ﬂ‘wiﬁwﬂ]grwﬁﬂ1ﬂﬁq AR LA
dad 98530 a1 e g

14 ¢



Asuall jlas i)
i 5 STV &8I L U] )
R | PC-RPT T P
35N Lmnall 5l Y
LS50 U 5,8 LS| dal s

J

Y40

gD 6 s b g gl tinte jolie SIS e OlucisY
S o sk Il Eonlall o biadl 2 528 150 005 5305 g5 )
bad il o 5 5 J g p gl sl ey 4 V18,280 S 5 I
dninas polie O ;S5 ls Y olie 2 Bl w o)l £, 0 A5 oo
AY S Bl s el Mo laadl s ol juadl 8 Synthetic elements
13,535 Do p 33 55 5L pseznd 66,88 lalier ol Ly Dzl oliall o
oo S 6 el Ghan B pddeiasd p g o VI G4 ) Be il b
LU 5 3 pdsnind YO —p 53, 52801 jaie Uily . SLadl b L

il !

Sz o b 8 5 A aaalls

J;,ndll.ug‘:i'1;L?JairJ.$-J_.,u1 531949 Oyl o
fadlly ol e U3Sa iy e Bl Vo o s S
ALl 35315 20Y Landl 4o e (Ol Ol g2 g 553015 adeaill
Londlna] pubsnt (U OV 5 315 franadll g 253800 81y el Y1 pbzn OV G
S s s s o) ot s cmmind) g BiLaS o plitn g & 8 50 g g5 <Ol Y
day fll e ol gl ol & sl aall ) T s (g g5 gnechall DL
LYl pdeiy o 13] el dogde 31 gl odn das 5 . 5l 1o DL ooy s
ol gellods Glal] 3 (GaoY sl po) cliallpii it g g0l 2t

o) 8 5] BsliaS Do slin s &y 58 Ll 0555 bzl ada g gl oy

T eyt e 3 ) g g pnal t*""“'“:f \s\

e 55 5 B gmadl QLI o g gilaall s S e Sl oL DY piieny
Ol S 315 ) el el Il 5 g 3 il dn i 3]
R0l 0y 585 e SN 0da Jani CaS (5 7




acingll polidl

P VY JSE

SISy 1 W18 2§ p gl ) oo S e s 0 Y
DN REPIINEYS PYURHPUREL Sy UPp ey [y
r_}:iljjzjlyl?fiL';gjia.l.ﬁuﬁbt:;\a:&.abﬁdrhﬂ
Sl B Y1 DI o ¢ A et pltSil
A polallsdag J8] ~aie o oS3 2L il g ey o
‘Jl:uq-st?..i;;u_u_,aﬂ%;:,_:ﬂ;msgaM1
Q;Slﬂ.l.l:m"j n:.-r1r......-L ql:‘__ui'&ﬁﬁl:;w!;rd“:ﬁj Salews

- ‘ﬁtﬁ'

| JSib gy il prads S s ankis A
s Aaadl ads 35 .1l 5 0 3 4S5 B I
|| pams g dBlall 2

6 13 b § Aade s 75 1 0 S s
ATV JSNES I UR FYe I CICH s 1§ ot 8 #1 b o

a1 2 3 el ol 5]
WA el Zaad 05 01 3 ) a5 (D) p peislis I3

Joldl o3

I]ig“g .




e ‘... {

o8 | L B3 obiall il b ne

CalasY! aoliall L

SIS o il BN sy

$tzsYI

Y5353 wlaldsel f..a.T sy

ol s gl ol 6 55 ke Jgb e eyl

Sl plaall gl 05 Su aS Auaja s
g §Cpemcdl) dildt ~lall - glan, 4500
FoMYilda 2i Of Sy g

- LT

AJEDY ) puoliall

(o Ole gamtl juolic) LIELY! poliall pres
Wl (Y Yoy

(re JB) Ayl RILEBYY puoliall pailad a3
AL pobiall yailas

oot | et o | A DAY 10 g8 peoliall
Sl gsdg Jsidig

A AN ASEDY) paliall

299 o | [yt puolial | Sl LG S Alales Jads
Py gl (i g

A 5 o liadly Liiay | SIS LS S b yns
.8 yalidd

253930 (po poliall SILCESY) Alule Jod3
NNV IRL [ 20




uljilelllig uljplall

slall&sloUoUléw © Glaail
Ladd &y 5l ol 5 el Blae e ey A5 L S5 ik e J el P
sl O glalall alaz S | M g cedU S ole y
el cphldlple iiand. L ﬂ;;fj*‘%; h'_’ir‘: S Olaaldly G ,—lall &LIE 935
¥y \ ,mﬁﬂ-d 3 BN s :
f o 83015 Lall
) _ u.a.ud! tﬂ }_b‘)uu ‘}_Lﬂl;
wg@'ﬂh.l;ﬁuﬂﬂﬁr%djaj {.r‘,_l.«.ﬂ _,J:nq.!-g?\ﬂ ol Zewdt N ekl
i 358501 9 o) plat) il Llgalig sligodl
. - = S P H I RO
o Jelil! | pegelanyt | Al i | s el e e R
CuCl, HCI 3 plalt R
ELYS .Jﬁ"l‘d-:.w‘z;;.h‘ﬂ:.;ﬁ'
s 8 _pRed Lie o
Sl 8 pane 45 oo e
i ik
- : | 2 .
e HCL &) gbs 5,08 Lo J gl

LA [dger,0055,)
Ol S o (Sladoe M lgasi o A &l ghae fontdl cae Y 055 $)Cu Cly I ool g 4lS J gl o

jﬂ:ﬁ-.“_gs;ﬂ.n.nﬂ!_g ‘{_’:\J;Jj.d'f,\
0l LB il Ailin G35 B8 Jaodl pddiet LY ol cabisals b o
LaleZ 15 .

Lﬁjsz.:l_aidﬁﬁ)g_a?q—"fﬂ .
.L&A&tdﬁﬂS{ﬁLHS

dolludl Oilelpal
o 2 ® ey fe

G0e,, L b
l:lﬂ.:.‘ .I.-.qn."-"‘":'
LI , oy w B 8




-dLololl gl plasian|=

Jsh;iqﬂaijgwgﬁig_a@jsyﬁ\?ﬁijsﬁgc,ér:;a_u_ﬁ,;uﬁms__ﬁé "y
(ShasS Jolis &g e | High wlis 5385 15 HCL phows o o 0

s 83583 st 830 31l b Sazesl (HCT phoes 10 ¥ty CUCLy J plows plaiialy £ 43,5 pJall el .0
S &gam Je s el ghie B adl OF Y eday gl 08 ol

Gl Jul=i @

€l 01y ol 5l o o5 1 atlasedl Lo g Jlond . )

n.:ﬂ}uLgﬁ_l:r_gd'MﬁML:lﬂE S LY

Dl O] Lo Sl 316 0Ll Lgmamd N 0 olis Sla fo el il oL ST e Y

Garkillg eliiiw Vi @)

¢ el § polall and Lir b a5 O Sy S quay )
S lagoll LAY o LSy s e Lgpaad y ol 5Ll (LS ) dmy 1la) piiiaad .Y

J—p)y

o2 o3 etk iy Kol e ()18

.@rﬂujaglmjhﬁ)ﬁ




TeT s dupy pe dag

@ 230

il o s g
v 0 B A S = o
et plind S AEAsll) dadEl) mdiad T
PR NSt Y

v J el s ol szl s dydadl atedsa |
o S s LS L4 A b leall delis
iSlawodl 3055 .l 2 gaeally ddlislie g
£l 21l Ll L 3yl g o
Sl s caddl L2e il Liaaadl 5 ) 4 JLs
ol s dde 08 S SlaS A
3G B Al 2l Yo X L, et g

ol plad b sl des e

Ailies Lo b alloazal s Sle SO BLasd ALl 5 5Ll

Gl bl T ;,_A"(Au) | e
o o) LoJ $agddll 5 guaadl din ol e 2
Aol g b g poliall 3L oy 0205 patlas
el S5 5l ol dor Lo 5o 5 ¢y (0 5l
s e VW i ke gt
;L;s_..:laju*_;_x_g.ﬁj.w* YA*Q i e
SN0l i o gieaall ol Ltn
i3 o2V bl B3y ,e S e
S ol pa Ll 0,8 " dos
DGR Mo Al LA Dty
e N g e bt ey 0l Ol
&8 o 2 )5 e W g ] el

(14,Y)
Sl M ¢SO ab Lty 18 Cadll a5 4 Lo
Jadl Vs ol YL Yy eladl Vs ol ylls
W cad pa2a ¥ Ta ¥ Il s sl

[ &
£

=

i & L " a.l.r"“-r . [
ﬂ.Eq.I.‘qll .ij_;._":..,_.h'_"_;lll I,:rall.:hj'll In-;!’l ‘-:'---'

1

Yoo




du Gyl LS ol o slo

Ao L2 W) poliall Y1 e ol 1931 Jga2)l % oo EEITED)

Al s lially Gl e lgaail i 3 gl s
'EJJ"mJ“"‘I‘;WC‘E
r}:«JLﬁ]jLerULrﬁmU’:ﬂjtfﬁa‘,‘aﬂﬁm
r.g.a @f PRl

s oo G

Sl 8 bl L5 5 Sl ol 3 e 5 s jole ool sl jole i Y

asﬂmmmig_,dj,t_ﬂ_ﬁgﬁmﬂ%;u K
¢ 3 g Bagl i atlas ld Al Lelall cwladl
.lhbjiﬁﬁwﬂ.w_&n.bu
&fﬁi%lﬂ%;ﬂﬂwlﬁmfﬂ R
'L._SJJ-UHJJJ—E'J1(¢1JJ;)*-§J'&‘“¢

rJ.-;r_:.H..-_ SUs ;r.dlh;»_iq-_,ﬂ'}iu.u_mu ¢de 4ie Al ol
.La_;aﬂ_g i a@uﬁﬁwiéJ}ﬂ1d}A_aJiﬁaLﬁw 4
dglize Lol et L) e olie claglsSUl LY e ecl| Spperent] Feibmmalgl 5
S Y s gemeadl o Vi e gemall 2 Lolall ol LY
rﬁjﬁ11J&1—AW‘j#Mftﬁﬁ1MH & e s H{“f‘rﬁ 2
Y1 eladl el
xnae polie p sl ) sl p 9SSl s i R

J-.aL.ﬂJ_AU#L_--ILJé u1ﬂ_ﬁw|ﬁ#u % e

NS\ f:: €G30 J 53 P AV AN el Wy 3 o)

@ &
B OSTTE




TO sl dna 5 50 855 O Ky A5V ,uoliadl (1A
ps S
Lol
05,5 .
ﬁ.l.-.d.ﬁ'l‘ .
VL

,

”'G
YA L3

P skl e cinay Sl L Gl 0
A ]

T%Wm@?la%ﬂ@h@i \
Seuyl
pa sl
oA
syl

f AB L At

S sy J gl 58 10 3551 Sl 13 o) i VY
Cololl

doey Joil 0 g2 Y1 jeaie Jmas OF a1 13) s A A
SV LY ga i1 0 4S Job 5T e s
W2 2

S (Laal| das| e

\

:E.;JSHZL:...-{:H&G..__..-.:-T

S50 dgadl b de pamadl s 8550l oy G L L
¢ oliall

Mo sadl bl g il a1 oLl o sl sl Lo Y

Casland! Jolall 3 ool la ¥

ol 8,1 ol Lhoo 5 o ALl pall 55 8
ol el 6 el 56 Y (3N ) JeNI o)

Aol e
Sl Wy Sl e Yy il ax sl e L0
finvaddl Joladlle 1
$aJEsY! ol LY
Cils W Laa das 13l A

[ S Led Boneall LYl 505 2

T LS 0 035 =Y

2,1 4l Sl A Al ol

Ldadl W s Gl el o
CLIBY aoliall o LI sliadl 510 ¢

Ladl .- cadll ]
ol L3 ) oz ¥ I ooliall 5T 0 Y

el JSd

Jodal s eJL S
?zs‘;j,uu1@,@1£¢@@Lﬂqﬁmm@.w

pyslel O gl |

palel o BN

L




e 13%1 @947 Al

i S obl ] e Coul Ul g Y E
Myhiaquti.gmm;‘;jﬂ!d;whﬁ}lﬁ
;JJLE!EJ}JJMLEMW%J1+M1&:LLFLJ

.;.:;Lf'nq..rﬂ

\

E;Lﬁr_wﬁg}faiﬁ,ﬂﬁ_ﬁpaq-ﬁm_th.Ta
lall SYLSl 3 dltasdl —oliadl saee Y
v 2l 5l o A s e & LAl ALl

L] PR ERCR WESEE | PER PN PON | P CPCIPRIIPR I
;_at;us_‘,‘}wt; 4] [T 4 WO | 1P | SN |
el L el dliadl

.TV@;J‘}.J&%&?U#?IM*J!EJ!

H
Li

Coy

T

J_JLLR.HE.PJ.WJEJJJHJ}:WFLHIL}LMLE.TV
JS Ul 5 codel (g5 5l J gl b5 pallal
Lﬁéi_};ﬁl—éijnﬁﬁlhhf%)au;@m

IR

. J

m XY, Ji

8 05, Jigedl o Bl SV s U

)

H

b
L]
b1 Y £

Li Be B C
Y

® o o ¢

Na |Mg Al Si
P O © e

K Ca Ga Ge

@
miuigjju1Jjw!ﬁau@|M.hi
Fals atasNI 5 O il b 5T I e e JLESY)
b S sl o sl a6 5l ol
e b Leham D5 0f Sy A BV Lo ol S5 4o
I JPTL DL IR PSRt ] e (e
ek Al Jan ol Jelbedy ki ja5psd. Y
;..:is"uai.aﬁéj‘ﬂnsr;;jn#uuﬁ;ﬂsmug
! jae & las Ky aS6 Ao 4501 0ds
£,0 o gl oyl o) Caadl joms Sl ms™W
i ol )La
8,6 303, paddl fon 3led Aty cuudt aas . Y
?f.,:;;w@faznftaﬁbm_uapuyu.ﬁu
13] ooV e 3Ll 845 O Koy S athyi . YY
UESPRCR PLY SR S | BSOSO | MU O L
Sab sy o 3a e oo o 6T
5590l 3 Olady (pllIMg s Na (g —aie 0 5513 . YY
E_;a;am;;}_lmmﬁ&_iﬂwu;,_ﬂgw
" (P ey




0 58 gl e Bl Y1 ol pacal

O g poid | ldas
S35 g ) Se SUST saald air
v M VY-l gy
Y 'Y VWl EI‘-‘-‘-TA..-
v VE VE - g i
¥ i Vo= (e gyt

e s ) e am gailast Bl sl ol gl €
?\a—ﬁjﬁtﬁgguj‘;};u@u

a v .
Vo .a Ve.o
130 izl 3T ALl sl e s T L0

'\ﬁ—;,.:-:.-j_}.‘.‘.:'.ﬂ i
Wtz adl o
s awl Shkagl .3
syl Oy SOV

Os sl > S5

Ciadall Dl 3 pa 1BYI LY bl T Y

Vet ol
VY=g 2l

Am -z Ac .|
U .a»

&'ﬁnﬂ!;diﬁrﬁ_&ﬂw@;uu.m A
¥zl i Sl gg pode ba Vv ) 4

Pﬂu-.._..:

a*uhe - 3 -

Vel AM .o

Siae o Y Al | 93 2T

: b Led Toereall Ll Y1 50, i
e day Y ‘_jLing 5

LW 5 3Y il
X ) e Bl ) S e M pdse

T = S el o)

Yo ow
o ¥

& Y. Te W Yo Y. b =] £ £e o,

2aST oYl Hodll Gl LI e 1 gl .Y
M‘ﬁuii*‘—ﬂhﬂl‘;ﬂﬁﬂ*‘ Las.Jll..LE,n
¢

Slpw Ve 08 - Slgwo,YY

iBer i G .
Ule Yo sy Vo= sSU s iz oS Y
Ii.._-{-"l'f" S qu-"'ql-'-ln...ﬂ

;JﬁuT"!,‘fﬁh.-l._*.J

Yk



Hleda B ,_olall Lo gl gl o WNILAY
Ol LU s 5Y 5l wio Dllas Bpdse

e
peas Al ol SIS
S Maadl Lgis
Lidsd| AIW s lassYlLo
sl 3 35,U0 oludl paxS de pame 6T J) .V E
Y jolal <l
Sl Il s A elwWlo

€3kl il 5 5Ll il p el

rﬁ..b}”u

J.:J_g‘;}.:_u C
rj:jL:\-'_H .o

AV 3 V1 g e Bl I J gutondl pascd

H

Li |Be F |Ne
Na Mg Cl|Ar
K |Ca Br|Kr
Rb| Sr | [Xe
Cs|Ba At |Rn
Fr|Ra HEEN

ol gl dh 25i Y sle ol o Jlgl AT
55 30a; Lgms dowty L3V e ol
A lall Sl L = ) e gl
i ;Y1 A AN N =Y e geadl .
3 A 8 perea =1 0 de pera]l e
AL S = VA e peaadl L5

Cia

Gl plas o oe 8 e oS ¥ L LSa T .4

VE— 55 S
LI siseley

L el ol syl s ol Lllas . o

ol il o Jt
;..;.I-..-Lﬂ.-ﬂl.iljlh:.w g .,,:,JHJ:}_.,__!
S J g2l & alazall 5V el Ll 1.1
E-
*C:;H.o.ﬂ

o2 Jo b IS Laser oliall s 5

LBl ) e bl L o
S o8 dglins jatlas | Al ol o
i DT |

.u_é.;JJ;.aL__gTJL__...“.:-_,.@L;nJH;..;J D
Sl jaslas e doy ¥ 5l L (TN Y

Sl

Olaad oo

Ol Al

sl B bl oo o3 iy 15

N5V il e B I e I pasend

Iron Cobalt Mickel
26 27 28
Fe Co Ni
s,
1
i
Y
k!
]




1i50 JUiA|

Jael Saaul o Bl patall ey allany Y 13Lod .

Legia 3y JS ool oy edlls o o it

v

YASYA gl e B I S e N i

Y=y Qljjﬂlgﬁ'ﬁ‘ﬂmlbwﬁbﬁ

-
F]

—
F]

: |

(") oLl &
o

td

P Y Y £ e

0% A T Y AT AR YETE YT AY YA

HHelLiBeB C N O F NeNaMgAI Si P S Cl Ar

J__;4;.'!.51.'a.i.--Jll ,-'r‘,..a..-Jl
t‘:ﬁ'j .E._lq_}j.'} 3.;.-..#1.:- LJL;.LU'| El_ﬂ_‘-_;i :}i l-_--"ll.JL:.JL.).E.l:L?

A3l ds L 5 seaiall

el SULII 35 g yoll laaddl i

O goddnin 13Led 5 cOL) gl onis B YO0
COLLYI pimd g 215140 OV

cidize 4 nd y gl (g5 Jpdaell 1 0,18
(g osn a3 sl (g5l J sl s

iasls LS (i Ltaall joliall (0 ds pames ,
odgd Dlalaseal § - ¥ CaS1 o3 dla ol slaly
oliall

YA
Y4
b S Ll asdse OIS (U1 adsell s
L g’

A 2

Sl 5T 451 4 il o 5Ll e &
Na .- Li .|
CE-: o | K.q..:.d

Lgins = shemdd Lok ol pn 850 iinal

Sl ol
S WOR | L P |

Y

YA

)| S §) deal | T £

¥ aall L

€3 S At ool w1 Lo
STIF 0

STE T @

ST 0
SEFEC R @

"

Y- Cnem g ke

o6

"‘r_a-.l.-’-"'{'“_:'ﬂ-hﬁl

(L Jo) obadVI Jloudlodlel | Sl s sy
e Lad 005 2] s Ymp gk I Y= 5506l
Ol o Sl 5501 02 32 T pay Sl

Ly Solosmr Hod I oy (Ml ol s

el Sl b s ge ga Les
j_;ﬂ\#'lﬁ}indfﬂj—djb_;u:ﬂtéj
NVRTPS J PUt[ [EOR1| FRCH IR PREN ) [N P

Li;ﬁ’ﬁ“*,rjﬁ‘lr\f—rﬁ}"
ag Eonll g0 A 0S5 0o e LgehsS By ol 1518
fi. 44,4

Blozel dadlly cndll (g e jatlas o 0,0
+ng_g_ﬂ1dj.1_q1jlau_,l”_;.c

e

HJ;:-';J;A_._Q_J. '1;4.#'-'

L
L 3

.

S g

: i

A 3
N 2

Yo

S

et



Hgﬁj)ﬁ1ﬂmiﬁh@ﬂlwﬁjjﬂlh.fﬁ
S Jons A4 AL S sl el SOLSY

J3tall b dadiet ol SN s il pinad . £

g oM alames I wloedl 2 Slast b, pulsedl ope

§ e Al

5 575 o Gl S5l Closl o nyp 52 13D  £Y
¢ elile b ol Ol I 5Le G g g e )

405 88 5l e Bl G s et

S Y e 83 g5 5b1 il
% -
s
o.
£
10
Y
Y -

. e —

eS| 0915 G asdes p IS (6

=ten

S ol pam s g g el Ll o Jl s £ €
Sl glaadl e ez .38 Lasl OLSY! oo
c}ﬁqu-f..;.a;;_;ﬂﬂmji_?dhﬁshdi
aJJﬁja_}AJMﬂidﬁnrﬂiﬁ:ﬁﬁL&
GEHlLAJ:La-_“L@.;!‘;A;L:‘—JﬂHﬁWlJéJi_H
Ol ol e ol Y Bl 1505
G il ol e oMl g JI 3 A ol a8 0
;ﬁ}wjhnjﬁrﬂLﬁFLﬁ-LﬁdJﬁlﬁth

e o 5 B phi Bl

Lol & 1 el il

O gl s 3 35305 & 2 edel v Jl e
A el e oyl 3 Lo o6 A1 lslas Yl
Yoy 2 e 3,835 gnd

feadl dowiw 0 Slownzdl Laa 310551 Y L
Sl odn 5 43 )31 b iS5

o B sl 5K J g O 53ls HISST Lo
. oladl g ool AN

(lagad) 5 SIS dni] CilsS| CiS i

a1 O e 5 (10 0 gt s (S5 S i
REYW: JUNGR PRILE DU | [ WS P W g LN |

b palas Je Ol CadS s el jam (5 s

Jgh&'ﬁ!g}b&ﬂ E_,AU:‘:QA:L&:_%-_&:SC..AJ
?Jbl_dlirpu_ilﬂi

Lm B YV Y (gl 08— iwall Canzdl ae
a:;_dg:,pmyumn?;gnf._w;mww@;j
.1,_2-1"" Lé.‘i':sa."all.nﬂ n..i.ﬂal_'rn

i)y s el - Aatdl aaliall Galeliiunad i

AR

% -

Yo

5
XY

YA

X



o ald deailal yalas

¥ G asidnsmaiid s 5 a W‘U‘ajﬂtﬁblg.a E
i SRR poliall (g gt Jouod| =
g CO—— Olomtlnaadly pwo =




danll ypgrall Uljlho

denll pgrell Oljlho

dudnll yag sl Giljlao

hilwgll 6aa=isll Al yagp=ll palai
o3 L35 g0 M5 5l @Ml g ) 5oy IS BT e o g2l 3] S o0 0555 Bl 2 5 ,8)) oo
""T*::-*-"“}’JLF ¢ Jlalsdl ‘.;.:.ﬂi‘)jlg_‘;_ljj I_ré..-"*j1 Eﬁi} LC—-‘L:;}-\‘G.H Jlamzol ELm_,J'IEJ.L:.‘-’.A.H E\.:.i-.a.ﬂ n_?";J'J*Jl

+LMJ:£-}
0 )laroJl rol=i

DUl odn e g gdlomnaal s 1 Jasl ol 1 53l ¢ ginall ol Ehs yo b s ) DoLaddl s

Lede Janior b s 1331 Jlanznly S pus e aST

SCJPE RV L (PRCH PP S| PEEIERge- W21 UOWRT SV JPU N2

ﬁ-l.ﬁ.ﬂ'|siL.J:rJ.C-L}.A.C-‘_J.Puaa_l;:-;,s‘gLdUEauy1MﬁjTMdﬁthLﬂ_mwm\ =
45 L

A Sk hee e aSTE o 5421 aoili BKan OIS 13 W

waowlall pladiwl dudnll yadgrsJl

wﬁﬁj‘&dnﬂ#ﬁﬁﬂwm‘cuglw1¢M1MHM]E‘HFLTGHHMH£LA

b lay aad I eV ol 315 domakadl ol 3YI a5 dazas ol 3T 0S s Lgd ol 520l

7ol sl sl 2 5 e e e il Gls o S lide o O pulodl L padens (g 5

.MEL@.‘JMEW;JEFE@'L&A

0)laroll rol=

S35l Lo el ol e J) gl SBB O poaloedl Jlomialy o) Rl 55,801 Joe J) BLEYL

A LS5 el pmal s LTy Al OIS ol ol gl 3 SIS 5 ¢ g I pmal 5 Bl poa

Alonzal 331 g ¢ ol g3Vl o Jand CiS 5 5 Of gl pas . JolSte o) yams o Lguams o

el 2l Lanr ol QU Lad 5 Sl 35 1y il sl O IV 85055 (W1 5
Hlosonad |2

i e fS1 pall oAl S

A2l Bzl gVl Jleazuly o)l (o a0l 5 S W

;£ﬁ1ﬁm;ﬁﬂg}¢wldmﬁwqm1;;’“m.:up:;\‘:;ﬁ;wﬁj;,@n_gggu o
.qa,mmfwgﬂbmmbmur@ﬁjwmmub




Jolcl $ygali Jgaall

diea)o Jglay

18
bt
}13 "ﬁl Helium
A ) Q
// 13 14 15 16 17|  He
b e aie IS Gado 0 Jy --
9] f_’ﬂ‘h[ -;1' JJ-'! LE ji ]j'l" ;]E ll_ﬂ Boron Carbon ”Itrﬂgfn UI}"_:IE“ Fluorine Neon
: ' y 5 (7 6 7 7 Q s Q s 0 10 )
B C N 0 F Ne
10.811 12.011 14.007 15.999 18.998 20.180
Aluminum Silicon Phosphorus Sulfur Chlorine Argon
13 14 15 16 17 18
00| «O0 ?0| 50| a? &°
26.982 28.086 30.974 32.065 35.453 39.948
Nickel Copper Zinc Gallium Germanium Arsenic Selenium Bromine Krypton
28 29 30 31 32 33 34 35 é 36
l*liﬁ Eu@ In@ ﬁa@ Eeij Asij SE@ Br Kr
58.693 63.546 65.409 69.723 12.64 74922 78.96 79.904 B83.798
Palladium Silver Cadmium Indium Tin Antimony Tellurium lodine Xenon
46 47 48 49 50 51 52 53 54
Pd J Ag J Cd In Sn Sb Te ] 1 (7 Xe O
106.42 107.868 11241 114.818 118.710 121.760 127.60 126.904 131.293
Platinum Gold Mercury Thallium Lead Bismuth Polonium Astatine Radon
78 79 80 a1 82 83 84 85 86
Pt 7 Au 7 Hg ﬁ TI Pb u Bi Po u At Rn Q
195.078 196.967 200.59 204,383 207.2 208.980 (209) (210) (222}
Darmstadtium |Roentgenium | Copernicium Mihonium Flerovium Moscovium Livermorium | Tennessine Oganesson
110 111 112 113 114 115 116 117 118
Ds @ Rg @ Cn @ Nh @ Fi @ Mc @ Lv @ Ts @ Og @
(269) {272) 285177 286,183 28%.191 290.196 293.205 294211 294.214

Europium Gadolinium Terbium Dysprosium Halmium Erbium Thulium Ytterbium Lutetium
63 64 I 65 66 67 68 69 70 I 71
Eu Gd Th ] Dy Ho ] Er Tm Yb Lu ]
151.964 157.25 158.925 162.500 164.930 167.259 168.934 173.04 174.967
Americium Curium Berkelium Californium | Einsteinium Fermium Mendelevium |  Nobelium Lawrencium
95 96 a7 08 99 100 101 102 103
| Am® Em@ Bk cf Es® Fm@:I Md hln@ Lr®
[ - * (243] (247) (247) (251) (252) (257) (258) (259) (262)




il i2las ~
/4 o ¢
“ 4 5
T ~a:x)| —— Hydrogen
Hydrogen . @ ot
: TR EREL) 1 9 53Ukl > i
1 2 :
. 5! H %
o 40 a3 —— 1,008
Lithium dla 2l Dl Lo Jis LIaJi 831 54 )i
3 4 L ke e i 1 )
2 liﬁ BE@ H"EMJA”aJ'I,_:-dq-_JJE,J-@JJII
s _ dmall elall e CIIJJI._:,.:‘JH Jd
Sodium Magnesium
1 12
3 Na Mg @
22.990 24.305
Potassium Calcium Scandium Titanium Vanadium Chromium Manganese Iron Cobalt
19 20 21 22 23 24 25 26 27
4| Ul O 0| vO| ¢« mO| | U
35.098 40.078 44.956 47.867 50.942 51.5996 54.538 55.845 58933
Rubidium Strontium Yrtrium Zirconium Niobium Molybdenum | Technetium Ruthenium Rhodium
37 38 3o 40 41 42 43 44 45
> Rb Sr [J Y (7 Ir (] Nb Mo Tc © Ru L] Rh (]
85.468 87.62 88,906 91.224 92.906 95.94 (98) 101.07 102.906
Cesium Barium Lanthanum Hafnium Tantalum Tungsten Rhenium Osmium Iridium
6 55 56 57 12 73 74 15 76 77
Eslj Ba@ I.a@ Hf@ Ti!ﬁ Wﬁ[ Heﬁ Ds@ IrIj
132,905 137.327 138.906 178.49 180.948 183.84 186.207 190.23 192.217
Francium Radium Actinium Rutherfordium| Dubnium Seaborgium Bohrium Hassium Meitnerium
T 87 88 a9 104 @ 105 106 107 108 109
Fr Ra Ac Rf Db 5g Bh Hs Mt
{f (223) (226) (227) (261) (262) (266) (264) (277) (268)
|
\
E paiall e J bV ol LSOl siall g s g Dokl 03 1
PR - R U [ P / i __
e Sl sdallsls Lol 5 4 ' '
- ' t
SSELN T vl A5l Praseodymium | Neodymium | Promethium | Samarium
Fobe Ll £
A
; = 144 24 150.36
g gl Ol e agedl Jy
E Lall sda ad Ay O Uranium Plutonium
h‘;-{i - a@atp'ﬂd = roLke 92 94
il ) el o5 ).y T (T (o)
Ly : | . 13 o '“] _l._J.-.-|| |...-'i - | U P'I.I
s | Ol 17 55 J 52 238.029 (237) (244)

e m AN



LYl b Sl ol o sdaialt i
L )l L et Aol Al L e il
Es g 90 9 S| A gomeadl sl

Lasie 5ot oY1 Blasl b Aladi o+ J1 38 301 353
.a;..ajaﬁs_,,_#ajw

5 4 Eijb,ﬁﬁjjlﬁu..f]i
pldsl I e 4o Al 5Ll el Al LYY

& Al pase

.wa_jﬂ:ﬁl‘;'-ﬂj;l | “*’J—-“jli."::-

N e Lokl ALY e Loz 5 pimph) il
Lada= S|

dﬁ#é&iﬂ LJ@‘?}F&QJTM 1&5)__‘3'!
Cla.m ‘_751_ =l Al 3\_5..4.“_3 FEES U R PP |
+;-.aﬁ‘9.'!'1;,?.§- t_,éfhﬂ

8 AN il 5 OIS s 1 ey BIS
tny 25U wlalal (ST 5 G 0555 ¢yl Y|
oln & g

s S B i OIS 3 1 g ymal! (1S 0
il Lﬁgﬁﬁq}!;ﬁ

et S0 1o V1 i OIS 10t ! 1S 5l
SVl s dolll Al ikl (S 5
OIS ) tesln O 5 A3z 5 iizall 31S I
)kl A2l A

Ll eall (e S A L Aaa
S35 H 3¢, Y Blasl s dnbiiadl s pgeanadl s
LS s )1 5 2l g Hlndl e 8 ylguall L33 e
S| s o S

Pl e slas L ole o Ot jdar oL di
+u.:..-‘h]b.)u1_5

‘_}S..i._r ;L_:J.G_S:ﬂ ‘_}.‘.a_p.'a"}a] solie 1O gel! al._n_:pi
REHREL N

u_“]'IL_}'}'L&-Jl t Sl guiss 38 g 5T hﬁﬁ*é}ui
E}f}ajh#uj_w_}nj)ﬁ1lﬂh_¢ﬂjubéﬁﬁ
31 ol e - N s AP {
W MRl

i o B phbes L] Al 5

ﬂgﬁ!&ﬂ:ﬁ-ﬂi .:.M'ILP JLe  —— O g st W |
.E_}M‘ 311‘5..-..:1 ..E'.:.‘-n.a.ﬂ

el g PICERA | u.__q-_,q.li \.._.4.113.511433?1
e bl ajaie Je e Can s YW I Uls el
b V13 5 e dmildl 31 a Yl el s yaal
Cyeitkia bl el L;_,,....'Jll.'ﬁ-l.tj‘?"jll.—j 2 Oyl 33
3 o SLeYl e Sl sl DLl dles ¢ yLazyy
izl 58 AN els S J| s el 58
oi gl i (2l &L“,_ﬁ Il paedalt JLAZY

sl nas a2l 8 S Sl el e JL o] 4
Ljn_}':r'l.ﬂ eLaall s EJ_}.‘{'J.AJl alsl]l u.:..ll.‘..;.'f__g__‘.:.j]

oS8 )l el ¢ g gluialt pluwdi¥
Uodn op0 84S 5 b V1 31 gl Ablaza g opililaze

YAY




.'..m‘
.'.lil
e

LR LSRR V1) IR ER W PIRY-FUE S (PPl {
il ol 3 L Pl (i slaSTI e il
APSEPEEEN [1H{1 5 [FE PRS0 A I COR PR [ RPN |
E_;,.g.::—ﬁﬂ'lj olauadl g ol 93] i Slaglaalt duias
uCJLﬂMl\J—lﬁJ}_ﬂﬂJiu_!f-MHh
S5l s dlgelar s g 35 dlgramdlae

B el I ga LeS iy (I Joladls ot
LI LoDl 1 Asa g g0 351 A gasmalt (LD
o o a5 S 55l o (g 520
nfj-.uf_gﬂll\_,lﬁdw1[)]\]ﬁ SR s 1O
53 el o g femnd

Sl 5l ple ALl i Ol
F zj_g ‘9_...1;“ I.;-'L.;.’ﬁ"l'_“ C-Il‘&"}i rallaiadl Ol ot
Quyyj)ﬁ]&;.b-ﬁkr'lu LE.‘J:L:*F.#E...L.:?
izl AJ.,La.ﬂJh.".:L.::-JL_}SLu r AlD Lalad ) S lliuamt |
Al 8l

Lge s 4 #EJ::\SLG:‘"JM;-'UJ‘;QE ) B | PERES
V) Pocdl ihae I 5101 La yss (=
e IS_i 2aseie Lj,g_,.‘b:;_..i Al A gd YW1 5 i
SUT S Gan o8 Ladn dazedl is Y1 milaall
+E-|J-.-E'L|‘\:A-.Jh:'j-|l.h]h

ngﬁ)jhug}}‘j] ,.;:r_q.;s-‘-_l+ |I|DNPL§J.3.UI”_=|.4:J* |
sl 3 a3, gl aslodl ga g opm SV o il
.ngi.:ﬂj_,l'l;.:'l’,.é.‘ﬂl__}.w*uﬂh

Hay

WIJ131}JIJB:£LGJ§H&W=MQI
ﬁaau@&!ﬁaw@m P PN [P |
.LGJLMNL:;JI:.:G_,MHGL:.‘J

T 1| I | S - S [ WP
&GJM1MTLFL§J;?IJJGMLHPL_~*E\)“
+#Lﬂ_}~ujﬂjgﬂi

glek! (s ALl ) s Aasadt Aaysd
g B g e Al o o e 1 0859 0
.5,

oans e gasdl L s 0 Al o padn!
Jf;ﬂjaaﬁ_ﬂﬂ CJL.’D_J:-;;L}'.JIUMH
U.,.‘._.:»--.......‘(R.J'I

g3l slelouadldelin 3 Al odas « Aiaay
u.__..‘.‘....ul_,.:-v_u L,;.Z.A__g {.L_,.al.-ﬂ 'Lﬁda..h-r.q.-.-.: . _n._ﬁ .‘,5;«.3,
Lru;ijjL:jﬁﬁJLa:mq-ﬁ_fﬁu' 1q;.i‘.‘|.hfﬁ:l'lm1
RS | R SNV B

Mol It 2T paie ) eaiall 235 Jguanl!
.Jc-Lu_..Z}”I

oINS e il 4 x5 sl BT A5

B el 48 O 4S5 (I SIS ¢ i BUIY y51STIHY
ijl&wﬁi __gti JJ.é- Cbl‘jlﬁ!j.:u n.JJ.iq.: ‘j:i-v_llll
RV | DS (e SN B S PSR 13 S PPN



O o Kas oISE) o 351, + Adatalt Ga1 ylalt
?JMJLGBLMMJLMG1JL:‘M

3 shieadl eShay A1 15 a0l s At 3 plat
83dms dana) 2]l

ol Biplieald G el coliall + AEAN § putadl
" ) 5l e il S s
L3I DNA Ao 5 o3ls a5 (gl 45 patat
LS 3 g 505 S 1 el

Byl el g 2ol gyl sde )l aual

Sl o5 9 | &HL}L«::.L::-:?_}:.QI 3 all
.EJ,.’LIiEbjg’jc.:L;_;J:ﬁdhj

ol o &e AS Canad 0 I e Sl caialdt pee
oY =Y Ole gameadl Lolie: ATEGY jualiall
5L Lgmaar s s (g5 51 J sl

¢ V= Yol pazeadl Jol o Aliaad! pualiall
S Jdadl 3V = VA s le garmall s
.L:J!)*.LmaL,.tL;:H_;.U‘)ULJ;A}LAJHJﬂ_i:gM
g ol 31 gn ) Lt o5 Sy Y 530 uaial
el 30 e (gl el bt Jalat
- UM

ke 5 Y 5 a5 (gl ] s pamialt Jalalt
mm&mgawm@njb:_ﬁiawb,wl
llen] o LSlan Wlla] b g JBy ol o> (5 2
.E.:a):JhEL__-.-.JlJﬂE*;;rJ%_LJ

55 SV G L5 o 4 31 1 J515 s
DNA.

e Aauld) & SN L) 251 4 ggkalt 3l guand!
.th.mf_gﬂll

J.:.t-;ll.qj1 Sl A4S o s A sy | Aol
Lalaie J) a5 ol 528 30 et e ¢ ga 301 oL
s pAdsiiall 55 4]

¢ $290 gl ol olia) @Yl i all 139t
By )5 81 )1 5,001 —olie anallar a3 4
a3 5 Sy S
dmhmam&ﬁlc&_ﬁsflm;;n
Wi sm Ao 20N bl 363 s sall ) 5usall
G0 1310651 35 5 o5 alaed uui

A

(8 8l gy Jaoed Ailare s A g IS Ay lonid
PN INTT

dn Dty Seall B Sdow gd | Sl ipaal
S e 58 Sl (e i3S )
¢M1§3§UMJ.SLC_L.¢@GT1JL‘__QH
g g 5l Sl (6 8 fais (g3Le pio
;hﬁﬂﬂ;@ﬁd1dﬁu}!w;rya*@&dl
et PSR

Yie




.'..m‘
.'.lil
e

agodl o s chioe sl LI Lol 3 g31S
oY) e 35055 gaate ; peas s A S
ia il ol Sl3le Bsle 4S5 aolie 1St AN
sl S oo gl 8005 o258 213 )] o o po e

Bl el
3l b aanld o (U1 Jalal gl il
|

b e O Sy g1 ol s Jaalt el
& el £
mﬁa“ﬂh@-héﬁ&.c_jalﬂ :Eu:uhz:l_,.ﬁ
lizel wliad Ol —3Y i LY 5 liall
sl 34
C&*uﬁﬂlch.udumlgqp}ugmm;s#
Sasla JINELR G

T3 (& 8 &y o 15 Ol g0 aligmaail) Siln g0
in1J!LLdejn.h:hd\aj£L}.&dE}hw
bl

Ao N1 gl Lo por A 30501 Ao gald
L_JJLEJHQL;-_,.«JHJ%J;J“;JL::-J.«J\E?ISM
t@;_gﬂl;ﬁj.l.gdl&ﬁtd1w;_ljb:hﬁdl
Aplise A5LaS 5 5L 33 yailas g

M eLiadl e ol gl L8 dles s it Jait
Ul ) a0 s

Lafl]

ISl daS 3 Loy ] oAl 12D 590 ule
L Lot Lgle sy L3141 laa]l

2 odos AL Sl dlelad) s pas¥ i Oliles
e

Sle gazeall G o Lolsi ds + Alagliad Aialt
Gl Jarwell el SN 5 a5 Y g Ly e
call Y b a5 A Slall Gl sl el
el

ol Lo V16 230 a0 5SCs 6 poualt BSLAL
i e IS el pd ) pende 5 L]
SN Jial a5 el o B 32 Lo s gLt S
& pual

Jadodl 3 VA e gameall jolier Al Sjlan
(§3l

oy okl R Olaal o aie
Byl dlg sl oS da Lo pe s ¢ LSS
Jsdadl 2V &s paeadl olie s Analan) St tar

'L_EJJ"UH
2 Y is gereall jolie s Aus ¥ Aalan O 3Ll
.L§J“5.1J-|I ij..l?r—“

JijJL}WL}_gGJTﬂJiHJJQ_A:%&}&JI
au}whj Lol colla=adl 4 Ejja.qﬂ O u_}w
. Bdudadl

P e 8y et BBUU olies 3133301 543

\_fl'; '--_Sﬁ "31_9"‘"1 “?J e o *'T"'QS_.?: P Gt 3 g 35T |
el sl s Caelan 5 (@l ol asLl



oM LA e sl podl 8 Adoe + dadiity Jai
Lo all >4 3 g

SYR U8 "SORLIR U gl ;L:..ig‘l‘_}ig__‘u_,.m g3 gmaid |
3M1j1iq-aﬁ"§ﬂ;g_~:‘:fnjhsﬁa;ﬂj
PERCTNSEIPORE I ¢ TR es, 0 1) (S
,@m{m;ﬂ o3 LY ol 65 80

sde B vt ] ol 3 e

MJLEJJME'IJJ&L}M" J:ﬁ[._..w.‘:—_ h:ﬁjﬁj._ﬁ’l
.dﬁjﬂ]“ﬁé}ﬁ.ﬂj
i_]j.b:..l\ui VY E._p}o.:,ﬂ —olie Ol o gt

Ol 43 0 4S5 (Gl ol 3y lseadl ¢ it
) el 3 - padlises LI
AL LY e 31 01 il JUast « A gt

AN



VISION d__19]

T .*f*.-i
ey S tas,
ok A
ol -*:-
-y Ty
BTyt e

dgaudl dypoll asloall
KINGDOM OF SAUDI ARABIA

(® maluiillg JlslicYlg dabunglly (a5

Jelliusall ddyBal L)W Silylmally dylnall cilias (0)

®op, so0®
.8 . " ]

] #® .l--
ae, * " * .08

!:_u_Jl ol B | fjj||rl|



