i_L=.| j:l.'I.J:.I._I_.;

Perng Fardwar
ity Gl

i {]g'ﬂl |
L @l - .55 duypaill Gyl
%




. O
’Q\ ‘
s R 2
Jgtll cuwljall Jnall @MBRIDGE
@l T - a18sF awyaill daubll NIVERSITY PRESS



UNIVERSITY PRESS

BumTiet) ASlead! (CB2 8BS (s jd ja )31 (it yslS Aasls Aadaso

Aaalmll e 123 o pealS el dadas JS53
Gz elyg Lo (@8 ymall 555 IM5 (e Anslontl Alay J03a3 B 590 dadaclly
Al ) Slisies Glel Gle o dl @lgal 58539 @lailly eelad]

LOles Widalu o8 melaidly & yi31 31399 o pealS Ansls Aaidas ©

il L pade g pilly A Ldadl Bgds (ygilal QUSI! | iy
Al @l pais |l a8 Yy Gyils 4 7 sacana]!

o 25iSall 3W) Gl Jgumml (593 (pe QUSII 1Aa (o 3o (6T o Hgomy Y
cobed Wilabis 5 @ilailly B U1 35139 0y ot ealS Rl Aailas

Oles Widalu 8 Coado p ¥+ Y+ Ayl Aagdall

aslall zo s ialS Aliali (o — prealid] Canall aglall = laadl Juds (o Lgielge Q3 Ao o00a
t.'\...u J_J.&:vbj ‘CJ}‘ U\':'l ‘;”)LA ;JLIUJ ‘J.JP ‘:;)LA u:m.,j.a.u IGCSE AlalSEad!

ey @aleills s yill 3155 (s pdsall kall Lle Sy Jududl s Fael g cod
SYY e @By yalS dasls

4..4&).&_1‘2\ @‘}d‘ MAjlﬁ}' oL'z-_» M}M‘ CJ..D.LA\S w\_a. QJAAM Y

G2 p3lgedl Gl Ll 15l simall o 0SH ¥y (olSI s B daaiioue!
IS LA 45T 9T (@3Mag

S deglge el
Ao AATGT! Gl Y214 / ¥ Y o) (51581 Hat! e g




2
{

aldall uala 8pan
oheoll Gjla (1 eira glalwll







Yl 26°

Yl 24°

Yl 22°

Ylei 20°

Yl 18°

552520

§,852°

i agnd) iy

5,554° 5,256° 5,258° 5,260°
Al ) e ) seea)
“
3 £
e %
)
L
S
A
gl it
WA R
>’f>>\ 4
!° | 6o G
4 7
; ¢
¥ 1| 42 ®
) Jiy Pi°H
/7 e e WR )., ) dod J“‘ e
F N MGE
. s S S Mk 2B
/bl |Asilaa s -
’ » a - Ll
{ ) 'S9P (S0 u_-\ﬁ-’ié
: laa
| Adasal) Ao Lo AN A Jladd
\ ‘ o) REQIyFa
X &l L s P
A i) gl
\ S5l Jasl .
. EENCIEN N 3
/ Sle s b O N
/
/
/
:/ (PEo
/ ol o) Alilae
4
k.
8
JEX
JERTT
o3,
4
k
2
+ 2 2018 gt A hlu gldul) BJ7 5 ¢ i A il oo
- #2018 gl & Bl 3 Al AL gita © ahll @i
) 3 gasd) 4y Ay 30 0dgy diay ¥
_______ g
,____ Jgall 3 gaadl
0 100
§,554° 6,256° s ) 58°







- % 4 o
21 IR
LSLE}J‘ ““’\
o 7

ol LA Wi N < Lo Bas) Lady L

O Ny e L, OLb Y b Lo i)y

A

z

\
\
o
_—
\

e

oA oS e ALY PRREVER RS RIIr
CENAL T S N I\ I 353\_;0
Ll eRildadly ()
Q







duminy AT ey ahms Lo ouluyall yus le adladly 53lally paalladl oy all el

Pdayg - (uaend

dalizeall Lgi¥lmay Leilgar (B Aueglaid] Laglaiall juslad le @alatlly 4yall 3,155 oy 230
2 allall aldrietll o ST yly Aliioell ailallaiy bl ceiomell colbans 2GS a3l
35 Liall (oo el ulo yimadl (St M (6350 Lo Aalimall Alumll agladly i3 yacll sliazdl
lalel] 2Lalal dueill eV lns 2

a | e Aaglal] Eaglaill b (o nleal B3 Laylitely el yll galiall colan a3
(ouy il Byl g Ayl @byl e lEa tAaksddl Lgals B Juld jushaty 3 s
to Galgily balidl b euleild Lliiedl 35,0 o el el (layud s @ogiill ol
dafaaly dals

ool Slaias pe asd 5aS Lalaial cilusliylly aslall ugyud Jlma 3505801 cdsl a3y
gl iyl e Balia¥l ) cagemdl Blaiall 138 Gy - apaally anslsiSally alall
a5 3 Rallall JuSliall g gydie 15 I cya o Jlomall 138 3 g oLuall 3l e Lo
S gl adlly ol oliles el Jal e tdsull suleddl 33y onSildl ola
clisliddl o Gudlill @@l yskiy dalieall el yalslall cgagd Guesiy wodllall
gl olaa yll ] 5l Gty (el y el

el ualind 35gx (oo 455l Lasd 530l ualaall LSDo 3l crlnill (DMl LY diats
LY gel BasSdl 3L 5 o pupall logll 1iig! Fos tAseleadl Fugnyil] Alleuyll Caloiai
coleyg alll alaia elanall 3yl o @i Glald) AN Conlis 5 puns

Gadgill g alll

] WA M}iﬁﬁglﬁf..u.a

(et 2,101 353 \4

\0
&



oA

..............

.................... boliadl s fsled bl

................................ Jaadl 3557 bl
...................... 3o ol Blgs Alical bl

oo ‘
acildla |
all g caciiglaza
) ) ) . i
...............................

o Lgaaly AL SO dal g0l 1) =8 s gall
............... Alue S fornll 1 Y=t g gungall

..............

.................... LLaall QLS oyles abls]

................................ Jeall 31yel bl
...................... 3o ol Bulgs Al bl

1A e 3aledl ¥ls V=) §gungall
VY e didiig slgall Jund 1 Y=Y fgunsall
Y& e, Aleatl Aa ¥ Sant ealaliy)
L1 (OO AUt QS Al bl
YO i, oLaidl QS fpsled abils)
FA e Jeadl Blyol cubls)
§ e bu oJl lgh i eubils)

SIM il caititt aaag
) o.xaj.” QLC}.@}A
N e, aliyamly @A =Y gy el
Y veeeeeeee e 35001 €53 Y=Y g gun sl
£ L oAl o g IV B3 1YY g gl
5 i Ldaall Aa i3V Al g




Jelaill € juut J2LD :aumnlill daagll
.o OOMI IJWQOQg

VA 3l Je Ll ey Jas 110 § g gall
Jans 8 3,55a01 Jalgall 1 Y=0 ¢ gun sl

AV oo, Ja Ll ey
o Zallall il i 170 § 5ungall
AY e L5 La S e L
A% o, Ldaadl a2 Jant elald )
e e U S Alif eubls)
A e, Blad! Gl osle abls)
80 vt Jaall 3557 bl
A sa ol dulgh ali] bl
4



AaIlall Byl gl 71 uSiay 589 - Bral sl Slsall B il e Guyd pedell s @i
Jilals ileally Bl Syl e sl e Eeled] Aaletll foabiall Uags COLall oGy
Bl T el wgSlyal oy aiiiall alall Juamill Lol S5 L3l Lheladl &l ylgall ngagd
lle cgd le LIl giall 12 elads Aaully lacizmally 1,831 5 55 Lalall Gigndl

- Taolall 3l aslally sLeta¥l ey e (osdiany 21 L sl 5]

: A gt Bugy
c oMUl prem Buidag Aaan By Ayl g
1D pa cauglly “Q@&J‘j 49 yaadl GLSl (o OMS 1SS -
aleial @gad 0sSs Oy L slsiSUl le @53 @il b @gudil udily cuibslye lympas of @
- WPUPS (VPN | @bb
coslesl) Zal (4 (rm ity senlrel e 23 slall slge 0 Zen) oSyl 3300 0 @
S G alall
@bl o Ml gt Lo yoglad o
Lgilaadaty aglall olge Al yuy dagys o
asll 3Ll 5 cauuis
irgie Bilplas Jilall Jo o qgaril
ooy Y133 Ligades o slall Sl e egaind o
elall ZaU ol JEAN Joal gl Lle cgamdd o
b Jie pslall olsey dlagiye b€l yoslad
oYy 3Bl e oyl

: %iw-yz}d .

\ .
&



el LY o

celazil N e
Byaleadl e
Sl e
: Y Blel e le M| G
Lolzilly LMYy Ao olaiSally Lalaid¥ly Zelan ¥l @l Sll dasls aglall slge G
RUSY-
Ll paizmally 3,0l 35l (0583 WBg Bugde 5S3 uB aslell cilagdas (T o

:Jud) (8 B g S (yeua

dagd e COUall 3 Lcal ¢ gngall Sl 2 Jsor ol 01 Jiad ¢ guingn JSI (puyo0l 5IS0T @
NS

CAdaad) Aa Y Jad clald,y) e

el cilon gl SIS o

2 Jaadl BlyoTs Gusledll ALl e U8y (LAl QS o 3158l Alia¥l pran e @lila| o
Cbladh ol

(J.a:. é‘)ﬁi - u.uw - MT) ol cTat'Sj U—‘M‘ gtsub);LM| Y 3\.@;5 de gaa U gl
dadastl dlde (UMW . jalaod! 0l (4o jkas JS ‘a!..\.":-.:w}f gélSJ! Sl cbid (5o b'f Adg
UPWIT [P TNV (U5 P - JUOIRS (I PO« piel SN IPON [ IIVNEL PPNV |

*

\ .
&



asnilcill calaa dll

ailoll acush : nlgill Gaagll

dalad O V=)

AL ALt liall 3 gell 33nacd] ailiazll Sy

LSy #1535 Loty cilolazmtl wels s (e B3Lallg ALaadly Bubiall Sgell ()3 Cauny

= | datias Lg> »ding (;2:.;8:.113 .J..Wa_'gid‘j);_.ﬁd‘j OLdatly slguai¥l c%)u.n) 33l Mbgﬂa‘ﬁiﬁd‘ oy
Lale golats Sl BBLAI ol iy S yomtl asluzell 300l

0¥y egpmtly 8,001 A0 cilellaaall (33

(LYl @liyally wl51) lepunll 35 spi 5 Lem pdng HLamY dilee Cauny

oo g HLEY] Aoy Jlah Ll L jed! A 50 Casay

Sy Jolmally ol it g colldl cilmllacas (Bl

Byl @l ys (e Gies B (ras U9 pgeals dadlall OT &y

COLLAI A 559 5lgai¥l Ao ys S slanall caleglaall Loaseions Lgiglad Ao y3 @iy sl sadl iy

Lgrdidg ol g

Jiad Y-

o Ll gilag S sy lal daghy 4 me gl

Y-4

(RO Jolae @ aloeioal i 5 Ly cilasind! 3alya 5ilag SO callabaieall ,Judy

¥4

P PEIPI IS PRES IA] LS el Jro (Hia gl Blasetl A i P Aol 3l gell 39La% Linal cods
ae VI s Aaleasdl

=

eyl yudadilly yulazilly y5Lally madiyilg cnnliall cadadl alusial Gty Jadll §yb Caiay
e iy @5 (35!l Lidlya 53lag S

cdadleall e B liall cileglaadl s sun B Ralin Jund i ¢ 5k

.Ejjﬁ‘j@iﬂ| ‘_f";‘.a.c ‘Pg;""L..‘“J‘ uLLdJLLA:I}L!LCUAf

T3l gyl s

Xiv



asnileill calaa dll

B3yd) S 5 Y-

Bl ibgiuag ccnligyighg caligigm Lle ij]:ﬁ L..’l” L3S 5l 3l el Sgm g G (40 35| €33 Cavny
ol iSIV le (g5t A
g Y 335003 gyl Ty Kbl Js il S| py

\-Y

Ay 3501 353 B 53s sall uligigyll sae 4T e (5501 sall i gy

Aoy 3501 3153 B B3y gall ligyisuilly ligigydl sae fgamme 4l le GESI saall (23, o—Y

g gl sae B Caltind LISy dendi lighgull suie Lgl andi jumiall 33 Ll Sl CB3as | VY
BUall 5 gin B deadd Slig IV sae e @i LY Lgils 28l pailasll Sl 5T cgd

A=Y

Gkl
Q‘SL\J‘ (2 Olg SN Ll v-Y

Bl bgiwang cnligyighg caligigym Lle L:gqu" il 3.3)5)&.” 3ol Sg>g s 0ya 33.3.” oS53 Cauny
ol SI¥ Ll (gt A

(8ISl ilig I ansLindl AL (65tue o

519301 Jgaall :aillill aagll

\-Y

Y-Y

rolall adual - yoliall (g out! Jouad! \-Y

169! Jgamtl Gl 7y 2041 e (501 Lasae I peobiall (5001 (o€ 5alg (651 saall aiiiew -y

a3 g LAl g LS padly dadlieally pesliadl oy colaMua Yl Caeny

Ll Gailiniey Sl dal dmieal Caamyg  puolindl Gt B yko 5l 598 Jpuonll Casay

Zui).\_oab\ jT Li)hJ\ Mb L‘;%Jw‘ 431 S gua uﬁ QL@)ISJ}” dde g ZLC}QMJ‘ @3) (o Py oy




asnilcill calaa dll

aplinydll hulgyll :acylyll Gaagll

Ll Ao sty )¢

g LaSI T clig SN ¢yludd Baybs oo clign¥1 ()3S5 Caay \—o

ey b ¥ G (gl dlmll Joitl 2 S e s S R S s
eS| AL SO elise i

153 o Lrenledt daslgy Led Anser Silinya 0383 D3OI oliall 5T S0 \—1

C‘});}{ =L Lg:i le Fy9 HCly NH;9 CH, 9 H,O4 Clyg H, o %)BS“ %L‘_JJ‘ doslg 31 (30683 Cany
ATl T3 ity Alal] ALY G Y1 300 e 9,30 oS5 A gl i S o | ¥
Lohasill Laedl elaliea

Ny 2 e 10aias S Bemboctl] @liypondl 2 danl gl Jiiesd Slazil) Jiast] collalaie s eu pag ackieiony

.CO, .CH,0OH .C,H, It

3 - -

ALeauSI puall Y-t

il LSyl s CaSug pualiall jgay arition Y-y

48 539 gl 500 Eretll el ¢y dapon (S yh Abys tiins vy

il e 339 pall bl (e Gigal S e Lipans 3komy ¢_0

-GSl Jamo il log 2l g ol i (e Bhanleailly Lo LS el o ol | 1

conlill (gsh s g b Bemlually sVl LSyl o IS G2 g jlgunil i ys B cladlEn Yl ¢ 0-

el vt

el Gy ccoglitls Alleadl s o gl oD i i3 Lol 0¥ LS el Tl Al sy

v
gl )ylS oS,

el oty Gulell ell o Ley 0y9,SU Aitiimag s JISaT allia i S0y A

coslally oyl o Aaseinll Brealodll (oSl Caiay v

33LeS il pmtl aluzminl Jliall G et G LSy bl ymlly Gulall @lalasiad ¢
cadll Silgal o Galadl aluiiealy sl ygSU Alinga 3

IO, ()5S aefull wuesST 5B (S pal @inanll

¢

XVi



asnileill calaa dll

aslhll ciljicig Jlaill deypm Jaco sdunlall Gaagll

(leaSI JoLatd| Ae puw Jhas V-0

ol Ll I3 B Lay quzmmlly ALSH g 35yl B9 e 301 (] Bacaliall ol 9315 356231 7505 (s
oo s o juadl yulieadly cslislellg 1A
Cro JALE Ao ye Jhas ulidy LI g clls B Loy coylmill clpn Y Biawliall 5342315 culga¥1 £ 50 iy

Slaa ol culagla ol

o LS (65lomiil 31| aga o pelacadl o Lag 5 yoedl Ay 3085301 (e S iy 0o (550 S iy
(Ll S liall Jiie) culyLally (Bl oo lae o) Aad! e Lo al

JELEU Ae s Jdnd 8 5y35001 Lalgall Y-0

le g el JALN e L Jhah slnzinY Lileall 3 ylall Cany V=1

o JALE A pun Jhh Gulidy 3L pen I3 B Loy conplaill +1aY Aalidll 55ea Y15 el ga¥1 7,3,

c3llasadl cilaglesd! itk
Jan e 350l g 33l Jalgally (pebacadl 3 Los) slapaacl] wamn s 305,301 oo JS ublS sy .y

cede Ll de L

AUZLEAN lapandell G asbiaill 1S5 sge B 38,00 a5 8l zada | 6)

clesull sue Baliyy WAL clopunll o asbastll 1S3 IS e Bylpdl Anps 55 L3l 2pda
LJelimn S (dagial 28Us) ABLAY e 3391 Sondl e 1 Aasluaial!

=\

CJALE e e Jiaes Aalaiell coyloeitl e 3o Ladl biladl S 2udn | Y=y )

. T R
Adlea s OMe Lol (2 ddlal) Ol mad ¥
330 el 3 slall A Latly sadoell W e 3] poell Baledl ool oaill Banls s ludve oS
| =l 83 g adtl Hlguadl fia 30l [yl daids ycudng 2
Sy 3 s fie
L 2

\ .
N




ownlell clnaisudll ahidipnll awnaleill calaadll
Aalal) O19a¥1g 8¢ N1y OLEETN Al

ol syl LB Lgalasin el ga¥lg slgally 33ga Yl HLasl Jiu o
Al lewal Basiall AABL yoluall 7y dng SVl s o

A EWA S0k {

g pding dansiedl BLEUl g Ln il Gyl glasdl Cany o
(38 paalg apbiad) Gl 1] 130ual) @oluca pilly cuf 2l 385 o
ol yinell (e @Sl Garis 13hed g < Lgaalid (Say (o gy il puiall simy o

coelpal ands Slezell Aalagdazutl JISEY) @y o
Acaliad) 2808 Ay Apculiall olialall ey Al ¥y Ailiall colus ol alaeieals dusegio 33 pay cllasSlall S o

Lgacdaiog Sbilidg Ollas Mot jccuss

ety Ll @OLEanll g Bcalondl WY al il Gl o Lay Lgalling Lgun yang bl ellay o

Eedid) 35,0
bl @l i) alamialyy ULl ) g en b Loy ios Lelial @ila biia ¥ jaleiog




ailnll ey : nlgill Gaagll

aaloll acuh : plglill aaagll

d3agll Cilegrign
go290 JSI dxLiat! jaliaod!
oLt LS 3 e . Dol o)
o gﬂ).ﬂaa-d‘ It oS P plad! | ot e &344_9.@.” !
AP {
LSLpudll ! 585 V) e e ey V=) dalid A saledl @¥la V=) | Yo Vo)
Slerezt! §1637 Y1 Gy Ly (A=) Y-
Laligally HLamYI (1) Y=Y Gy slazial Y-V blis =) 0-)
Jenally les Gudat — LAY (-4 )4
)yl i @y ) (el A V=Y e ALY 0-4
aladl ¥l V=) Jaadl 3354 Yo ssas el Al Al
saladl ¥l Y=Y Jaall 4359
Syl raenell 2350l g
lecamd] 3 ,m Y-V Jaadl 3354
SLEBYN (7 o) Y- el | gele dogline Jumd Y-V ol v Slgadl Juad Y=Y | L¥-4 Y-
Juaally aibypadly Japlly alalall Ly A=) A
Gosll Ll gilagyS 0-) coyed | el (LS1)3]) £-) ol YoV Y-
bl 3 ) Lo el
oleall yag% Aal 1) cppad clazil 0-) bolis
syl Unwalgy alalall wilisle
dadlmall Juad ) Jaall 439 Lal > gilag sl
LAl slgadl 1) LoLis
szl ols B
1om) LIl A-Y e ALY
0 ot .Y Busgll Algh alind

33Lal WL V=) 1p 9

dcadad| LB




Jadll gualyall Jnall - galill canll - clyny8ll

Syl g Jelomally Iy ol cilomllaina CBhay V-4

3yl @il e s BUAY e Gl ygal dadlaall T Ghyuy -4

L B 53 Hlgai¥l A 53 Joo Blanall caloslaall Looieiions Lgiglah d ys @iy lgall 3oy 0-4

Oyl 1S3

eutliall s2g A yall cilllaiaily Allall ol 553y 33Lell L5l uall ¥ Ll dualyud Aalde oia o

o3 S 5SI oLiie b (355 31 SSI1) ¥ S8 e 585l (@5 dne ] Ao gazmall (0 8y gum (2 a0 oyl gt lSaly o
aaliall Ala s yoll colmllanall le 385 (sLedl jlms — agloedl —eLell) ST slall ¥l e (ggiomy (o) resaiad] allail] i
3135yl B s B sl Gayb e Gias Qi-us‘,fajwu_,;o.;.\,im Of o gy Aabizall ¥ lell 2alall (aSlasdl Lleg

2l CSSa slgeail 5T (0,253 Sl ) ! Ay B asalldl Hlguail Jie Bl e Tyda3 Gl sl Gans 7 pal o

- Slegll 385 asgan L;:\xw;l 33Lell Aabizm ol AL 5ual el 7yl o

e 3Ll a5 593 0F 95 OF weall (oo - Rblojudll Wlnll b ol 2l Sgm 88 il Syl Zgedll pluiioal @
AP SUIR ) JEA DU [ UTRRYES [P U;S:’J-..muﬂ 1

Bouged Lo ye LasLaels 2 ymill clls sleiel cliSay « sl 2 By (s s auy V- doldd) WS immie wusy| @
Syl s I3 Sl ety 3 y0r e abiled] et 13 10uie

S 356l Jslomas ag ! Jloniieal 12 (65 03 Ll v Lgutont egull cllalg  punbiall (o Balie ciliie OOl dac o
Wy O peadl (oo -0 puaial S Lgauomgd @i (STs <lsqll e Gsiod 2BLak Buglo aluieinls sl Lepde @l3lll @
o0 3yl yoell Axyy e Ao (5585 puoliall @lans oy (435300 351 Axyy e ALl Al B G puaic Wlis o Sl
IS 0385 Le cBuslaT ail3s ce 3L 3L 038 Jlall s e cliliall pua! ciloall g oinge pluga (S 230
Loy e g ykilly Gum S oya

Osagiis 1885 (Lo 3okl 380 yaol a5) @bVl @liially @3l e US Jady Slepearl asgas of LU oy e
Joxl Lol o leranllS Byl Lle qgis I (e psgaell @ad 1 Lgia T e ) cilegeanel asgdne auiiod Cbi

Tobilas O cumma 130 (85| poel gy 93 Ol @ty (@3 M.zsuiusc_xjx:m Al Il galy idoglas o Leliiie Cady Cavall

ululc_).aﬁ\).‘.‘d‘@}azd|u:_ |..Lu_v(a.b_x>|d.a.u‘ 3 . L@.u‘q.gm.u)jlm(q.g_d‘ 4_4.\.]4‘(&_3 (da.um.” Jam.”d&a.uwﬁ‘

ijl‘q_’ L;)L:‘_Mg_’j).g_“L).Az\_;s.uw‘uﬂo.jp}d‘uw‘u.uuﬁmlsul.‘adlwm@):_uﬂw |_u

.4&).:.” gﬁg_\‘}ur_ds.u.u_b.zdb u)\.]a.” M_Huoj.Sl o)‘):x_n cﬁ

s plasil (Seag - slell G2 25Lall HLin Wy jslanll mily; e HLAEY! dilee oo
1) Lauals Sl il il Grus g Clall Sy 3 - codlall anf 3aiaie e e gunge 3
S LS B LAl o gall Jumsll Bl Lgid il Al A3 5080 59,38

Lol yud Ll cLlall (o 53T ug389 O3 Leadl sLadl (o (w938 (B Ao g sally

.)Li:d‘zl" UJLOJ‘)JL“?QJJ?&):&J‘)_JEE




ailnll ey : nlgill Gaagll

Oligs) Jilseadl S HLEmY asgand 33l pell Jliell day cailedl Uladl jue coleweadl HLADHLEGY) dlee 233l comy o
! ) ol 8 gy egreadil Mall Laidiy o (Scay paill 2aY g Zasly 2y o(sLall o Loy Ll g o gucaligal colim i
e g3l 355 Lisa¥l (G5 alumicaly HLam¥l Aulee sluamial Y- dolaall 2an ulal yaly

o (Bl AIlatl JB) las Als alaiiealy semall Blavilsy Gl e (Sang - Aupgzmall = (90 Slageanll 355m 7,50 o3 0
celadl c!a.‘.u JgarS 0,0 T ng_\.ﬂ eﬁ.}ﬁéﬂ‘ Bgrmrun

I s g Z\fda\:'nﬂp:«.b\.&.a."
a5y )}AS’L‘ oLedW! Comy 100 t}‘A}d‘ aa 8 Ll ﬁ»..&\.a.qﬂ (R d9dxa dUL Uy @
(B3l Ay LS pa) (ol dainll ,5a5 Bayle gy o (o oSee Allall i3 T Coall ey 3 -
el S @ unly B5Lall Al b 555 Garomy Lo i3 1 4 clewnu! (s Bolowall O geings 1) Sl glimy
<03 yaay
Alojudll Cagylall Loy SN c¥Lall o asss of 53ke @ (Say 41 5,50 Gl b Tisain Gl CMUall aslgs -
(re IS 8155 2 Aubio 33LeS g G a9 ybugld (S gumal] ALl LS Lgiag (Alia¥ly ety W8T wdall ppe 1A L la ool
c(J3g el s EBMLaall Ay3Ladl (ST S
Gyt s e Ceomy 3uu3dl Gligd of ‘GJ:'” Obied" 35lie daluziny clidg (higddly Hlguad¥! g.;}g.a.n ot dalsy 03 o
s Of o) o3 OF el (o g - 6,01 JSC DT i3 o ul3s ilS Elgan cale IS alertdl of oI J3mhy o
S Ced Oilacantl oV daGs 8 Sl Jugeilly Jhall ga JSAT 1 legeas]
Al sl gﬁ Ma.” u.a_“r ,|:\3. B_Lcl_.nln AL Bl gﬂ QL&Q:U—HQ‘ (2 ‘Wﬂ‘ (R L_Jﬁ ‘\:L.p-T u)UaJ‘ ‘1‘9.373 °
LBl e il Led e Las el Lginas (39 3155 LeiSly )late (553 cibaweanl Ol o580
Lo zeosiy Greme — 090 58 Lo oy A,k 3 o4 passall i 3 clealss b LUl eyl Auegalia] ASEL o
ALl Bpmamll @ipdd uBy M dagde Gumy be Gusalh Jiley ol 05 Gl sl T Gle Gay
e Loy sLazta¥h Glsie cond L@ilysiie e sha ooy Al @l Jolim 35mte agu) oo dlale 15350 28 a3

ol daye g O e lginsey L!L‘;LA Lol 3 Sang ezl 4slis a9 (www.inquiryinaction.org/(‘Inquiry in Action’)
obisalt a3l padl calileally (33Lell Al oll WLl Jolis Lgsd @i

A e L,

Ol Ol dlld AN ABLoWh L e carlS woy S izmie @y V) doldid) m510 doellaag .
Loy il Amllan pe Jolaiy doliidd! 3 S mmie @uy) £-)



Jadll gualyall Jnall - galill canll - clyny8ll

A Laatl RS ALY e @bl phinty LamY slaazial Y-) LLadll Jem iy LS OO I o oSy o

Syl Zgeilly B3Nl ¥ ln Vo) Jaall 35 5 ileguail] LSl gail] Loy Alonll cul i3 o oSy

ey slgall Juad Y-\ 16 g gl

Aadad) LaluaY

<358 Loy 5ilagyS Aayylal daghy 48 a0 gy YA

(R Jolas @ al el Gl o Lay claead] 3]y 53l S olabizal ,fi Y-

PR EIRNU R PN P WP - PRES WA LS el Jie (Ha gl 3lumd! Al i P Laaimiwall Blgell 39lad Lkl cgay -4
Lae Y

sl Ldlya gilag Sy usertl puladilly yulazilly yslally mediyillg senbiall Collell alasials Lazlly Jiadll 3yl Cauay V) +

dadleadl e daliadl cilaglastl s oo o dralio Juad sy 7 ymE Y-)

.Ejjﬁ‘j@uiﬂ‘ém sgin 58 oleadl detlan Hlais b camy Y-V -

Oyl 1S3

g Bl Sl sadl o 3l gy Lo (3pdll g il g 3aill Sl e Al e iad Caune Alind C3Uall Lle oyl

33ama bl il y (oY Ale 35La0 i3 slsall (ans (463 Of Aueal ngl iy - Lgade ALl daaiy 230l

LAl ailantl Ll Zl dadleadl eilisSat Jundll cildent desinadl G500 oyl o

51l e Lagla g Buga¥1 5olas HLasl o Ll o gila g SII alaionl Bieal cliy b Loy AileasSIl 3oLl Jom HISYI (230
Byl lipls Lle deala¥ ol gind gas o

CAaliadl Junall by sl golt AALGuall (alluadell (s 23Mall munsh dgiad Any s uwy Al Ml ang o

o Ao gazma S (e 805l Lpailins Lle slaie Yl lgldlons 5T Lelayllns (o (oaas e Lgunas slgall a2 5,85 (o yaliisl o

dsmll ey Ldpa gile g S Adalga plalat QL";.L& sladiul 0-) blid (dadbiad! pmdads -\ Doldd a9 dLidaall EUAA

Alaed| yumtl 1537 Gan of alalall Glisle e #loeis Ll 53lag,SIl ol pa] (Sang 33

QL:_LC‘LL‘JLJ* “ ‘Q.Jm« P Lg.a.u.aq"B,S.aJ"ulcM’*\:‘b\ﬂﬁhﬁ)sﬂubwgﬁﬁg»B}.g%bQM‘m';

Ll 5 5531 2DLels pssapaall suysl€ B3l 55 G Lo 33Le slgual el ol 5150 50 Sl Sar o
K' AL Gy b il AlasSlag



ailnll ey : nlgill Gaagll

e s) ggumtrwugﬁg_n ubgﬁmﬂugﬁ”c\fmu&wu@.u@bgﬂ\ Jajimddﬁaau) o gl ol
o yall oluad B3 U1 Amllaadl by e liaally I3iall alasiudt) shaell Ladaill sluadl 55 b deldiiudd] cildesll Con
ool

o BaAll 35 plallg e Lially SVyiell alasia¥l Ja T e obeed) 2aml claly b Ll Leoieionedl Codludll L3 GOl (530
il slotal uals Lal ST Comy LaS L oleadl Bl Bgin 355k Jedied sty O QAN Sag . omaall 3 yuall sles Lnllea
Ll L:;jﬂ Oldee Lo Lnastl ol

FaLall LLinatl (50530 15 eS LadLons] oSiang ¢ Lo 3 yling dominlg oleall 3959 &hifly sleall yal 5 Aalatall cile g goll sl
il Wyl oSass -] g (e olall 8900 Lt 3Lal] Wl 1,555 g (e OSceal) 2B o p il olgo i Jso
el e Bu3Lalls Aubiadl slgell Aibigd LaBliad I3 eS cillaimall cliasS

ooV o e Ayl lmtl cilahie aml oluall Sl : iy papdin oy B L3 Ul AISAeS 4591 5 luall s
S i 3y5e 1o0m a3zl slsl s 3 Lekas Vg cctrond] @lall 3 s, Il LLinall ] 39S Lgalaimio JKiug
rmall Gyl Balaily Ladaill o ypill oo M @lladl 1S e Busl3edl slae ¥l zlas

i Lol aia) ol el Recolia 1 Bleadl LEl nas o pad As y pomd ola (o8 Ao slgad! 1) dalits y35s
(oLl ol giaadl o wgh cuyags il Asleadl Sl 33 e slls )

g2l s guwg Lol qalaol)

ul:. ..Ln:u:‘a‘jfm &_4.\:.? u‘y ‘LS)-‘*S” QLC}AA}.AJL! ZLOLE.A ’\:.“""""Mt}‘a}"” ‘Mgﬂaﬂa\_w_” )\Sﬁ;YB (q:m\.a.a.” ui das M
P PO | PR |

w‘sé\aﬂt’\cdﬁaﬂdﬂﬂwuﬁ}fTL}lc%ﬁ@idﬁui@&ﬂt,\cumh

Ly 5ilag ySII A3 y9 B Aady ye ST (35 0B Ladll 33Lad1 ()T 3,58 (sl

el g Ilia oy - 3olell 35La0 (pe 3amill auieiod o oLguainl of 3aledl Jundl 33,k coud 35! L.g\)}yubsuuawc_mj
(.)}Au_n Lol y> gileg S Jln) us e IS Al slaell Jundt ‘AM Lol o 43l g ,ST1 0yn (603 j

ey uLuu);U 3510 L:;)J-..‘L LR L?.E.A.” ¢ Lol uT @Zﬁ .BjLE_ﬂJ ‘aj.ga.aﬂ_' (‘?.3.') 9L45.b 44).&5 L:g.\_ﬂ <Lt uT L_.JUA.” J;.La]:v

oLl QIS b Al
L 4

oLl QLS S Juadlly 200y HLAmY (7 «0) ¥ =) Gl - P Ly gilagyS 0= (el




Jadll gualyall ynall - gualill canll - clynyll

.."I " ..I & .jjl o L o ”.IL:IIJIJ..;:IJ!
A0 G rionin @y V- Vol

1Ol ylged!
Ol (o ebnban L1 L Lay) 315t 193 362 319 LT (a1 b M1 Al S 48 e b Byl (ks o
(Feaalicad

U g Colarla g (lam Sat | Jomeing Ayl | jmics o
Lgonng (Led g Aoy | Ollas Mol pluds o
53> Y19 O19a¥1g M gal
(250 ML) Feww An Ly (S @
(2 s3ae) e gl @
ola el o
B g Aobakd! e
i Jals @
(2 522) (110 °C I —10°C (30) (Sragayd) 35> Oliea @
(55 °C oylai Aundinie jlgunil Aoy 15 peddl (o 253 3330) bl pa 8 ABalall e
WJolladl) caledladl Juid of (70 °C Lleaad¥l Ea s clijlowdl (a33) chiblSnlS¥l paes L) B salell (55 o
-(43 °C HlguaiVl an s
Ol Me
Lae a0 A8V Sl Ble e po Ul QS S 53,101 culali M (g daliill cul sl 233

LR 2\_')_7;1” FRVN .‘:\_«Jﬁéghﬂ 3)‘).‘:d‘ U‘J-..“’L)-“J'G'“‘T 43;‘)5 U‘Y 3&4)_7;'].” OML}&&T&)‘” 3‘)‘)_7_” u‘):muﬂsal.a:u.u}” us.a:' °
AT 2aLal e @liladl ) 42 @ Gamai s o) Sliel (Sans - oUladl Jrmaay 5yl pmll s Game alaiiol co 1s

\;Mbbﬂ\ Ql}ytajmgjsgoiﬁdﬁcn.)@‘ﬁ\ J..Lc_).i.::g J\ﬂ\@d?&gj_ﬁdp ;J&Jld..‘é%gby\gb .:l}d\bia
.5).4.«4.;4.” J‘

Ol Bypl B 06y Leie yadll By pomll ol s B3 ) oo 08 lashs 3515 o)l pue o

ot Lo o2 25 (Lehmady @l paailly cilulially llas Mell Jume iy Aoyl Slmil) 8)lge @uudtd 43yl 004
(Sl slige) sl Sl Bl

(Leosiy e yomtl] bladly callam Sall yani) 3lge el Lyl M*A‘L‘uc\ S e

&



ailnll ey : nlgill Gaagll

2980! yulaoe 403L8

(S g Olawballg Ollas Mot | Jomag Ayl | jomins) 3ylgo @oiial

min) &5Laadl clus odl ¢y oSty 5u o3l g LeSIL e ¥ cpglic duamd @ing .« Jgu (paus dxSln adatn CIUall agaow 1Sl 326
KRR 5 3 Oslie ot QgL Jada e dn e poau 1ilam)

Oloaed Lgbj 0.5 OC&AM.&_‘}JJH‘@M‘ EERU PRI PES] ija&m‘q&u‘j(m’ma‘»juﬁ Yiu_z:') (S)@bﬂ‘ji

Jeill o S oy - (Allaiall @leal (o sae e i) Ll i B 3alell iladl Jaell glvhuny . adimiadll 3yl el

(3ol ALEI Sligiadl (e sae of Cauas s ) cols ssies T A BaLlell L

w

?u_sgﬁua.z_uﬂm O550 .,\33.3.,\4.:.;}" wdmgﬂ;&aiﬁﬁjidﬁm‘ ;Lidlg'ﬂ&.\.:.\.m.:.” oarn AUl ey ._\3:&‘?)34
.)ZLA}AJ:J‘ 59‘)5 ;}uji d,\a)_'zﬁ.” ‘zd.c.u_u.u‘_«“\.m." J:L;.Uu‘u\.::ﬂji Q‘;‘).E_”

sl oLl glsd o LT 301 any S 5 - s el Jget) 3o 51 Yt lall ot o gl

(Lgaing SBLed g A yomd | Sllas SLatl pludy) Bylge ouds

enalie pomms eyl 2335 il Ll glone il s ik S e s (S Aliad siall dalaill cans 1Ol 52 6
?4.54__).]9_” ulc Qw‘ ua.u Q}ﬁé‘j TS x| el o Js_ﬁu \ J‘;.u.” Oe aal:n:g‘ Ca-wn:!_g .(A4 dedin Cawn J:”:S” U.LQ)
Y 5l e Bl Y o Al

V J5d) e domim o Ll C_‘.:_J.Iar.i Ln.uj;Ua::}“ ua.uc_‘.uSi)‘ 5? L-,.tl_n_.J‘ Jfad .J.__A.c.AJ‘:,&BJr.Lu.d‘ ua.aup:h.ﬁﬂ‘d 6:9‘?)34
oyt sl 50 0B 9T ol gl (493 (e ST

ooy ! OIS 5T (il Sl a3 e liaell (ams @3 @3 13k

ouE el
Slies 14412
w1140

O] (s doye Gl Aoy ST B Ayl 97
LEERES @)3&@@6)&75};6@@‘ Jaa yl=d] Jol> 23w ducliua I Ctlz"s 6-5

6)}73).&@44&@‘ Jlm! Jﬁ‘*@‘dﬁisﬂf&w‘@-“" T)B‘ BJtSBJ.CLLuAuJ! Cll‘ﬁ

of 43._\.'«4‘;‘).::_” ..\:Qﬁuc_"b‘) 3y > ub_m‘:‘._\:;u.u‘ﬁ' L Jw e 30 S)JS‘J)S_MJSA.“_H:)‘)::‘
A_’Ld_l.i_” Ot 3ole | 3‘ ceolef 3l NEQ ] u_oLu.” Jdad! et ey ij A_»}ul:uJ_AA.m 35l
Al SULIL Lgdylaag dmnldl culBldl Jmm ol dugeett]

¢



Jadll gualyall ynall - gualill canll - clynyll

lee Gudal - HLAOY) cladlul Y-\ Lolds

SIHLAT Ll : Yo

:Qb\.@eﬂ
Olasaih) (o Aealio g L1 Lgd Lan) 315031985 319 LA (a1 Al s ¥ S 458 0 ciloe Ayl (i

Ll ya AT g Crlenla g (Ol Madl Jomeirg Ayl | jmics o

Lganidng (lilad g A yomid | Gllas Shat| 38l o

33> Y19 Olga¥1g M gal

(JBY1 le 3 om ,Ldy 50 om Jolay) Ll Bagl o

dollaall e lisles o

dadla o

Siladt] Cageall fya ylialad o

tole @53 (100 ML) lsST o
(HCI) (1 mol/L) Syl by yolS g suugll (e Jsloma -
(NH3) (1 moliL) 58,401 Lisa¥l Jslms -

By oblhs .

et 1y (pa¥f Slboliint A

sy Ginamtly Aleall Liadll Caguall cilsli slael Sle oyl o

B Biggs l3 A8y2 5T Ll 3k Bilja 5 Lompinsill papall slyali @3 o
Lgaliaiinl die 3,ubad die saelaviall cil3lly alell 3yl cliyslSs gl (aen o

galiiel e Aalew 0sS5g Cpunll Ly aloell By ym e culle din aelint 38,0l Liga¥l Joloma o

il CIlbs S Jeny

(¥ U3 (o 9osel 55S) l5lSs gl (e s Lisad (o JS 8 el o Jo Ll e i€ AR 51 3 v
SUTCTTREPIINVIT PV [P0 NESUS SRS
O aeel! )y TORLISESTS
2059l (wlipa) Olepws! Biatl WS o il Liged! (@lnia) lorwn! 855 O Gew Las i (8

gyl sl @i e gy *i‘\



ailnll ey : nlgill Gaagll

Sl gt B LAY LALS

33> 19 O19a¥1g M gal

LB A el 8 g Bl Byl © G G o
‘33__‘.‘.‘,\33.)!! J:'-‘jﬁb—‘s“\"‘ﬁ‘;)j‘:‘f ° JQBM_A °

).IA.E.A;LA ° ;Lb_.._..az.” °

Ollasa Mo
00553 oo Lis A gall olamill (ye g5l 138 2 sl (Scang - LATYN il Aalieall 3LV coylaill oo Aesara L3950
G2 e &lan] @y (3anly 5ys alomiadl wllo) @i Gab b Jall slael @ 1) lal da alasiol 25401 wag ol
Al el e Saoe alls g . il B dalins Jullns ping S5 (o coliyil] doslad s (Seen icnslio (i Jonll
Al el Las Yl

ALY Ol

emiling de gama JS Jee Lle cabgn oulaaliadl

Al dodgs (Y

Lnall @y + apeanlisall wag — apenlisadl ly5 + Rl wsg @

cawdslly Andll eligal fa JS sLal Ae yuw Jone (8
kﬂduoﬁjz\m,mnkﬂduwsadum&mw,\a;}gmuﬁh,i_sm.aﬂmwjmmkﬂayi\,j; °

sl ligl le gt Ul dgatl ) 3T dubiatl salall )5S . Alaall culigl Lasl

Ja Mg plalalf ele do gline Juad Y- dalis

1O yLgad !
(e Ml LS Lgsd Lay) 3lgatly g Wlg CILAGIY (¥ pluibins 1 Ak 438 a0 dislos Adybas (i)
(Fewliad! Ololaid)
gy A (el cpialed) Algd B LAY e Ay yhall 00s datal . Ja g geladl (e doslins Jud I oLl 10 o

(50 mL) z5ae slies o

D g e

(2 .3..\.:)(100 mL)glaﬁ)_:anéjﬁ_a °
s Gl pe O3k Bga o
@l.ﬁ‘)luta}: °

J> 3 L“,SMJJAB o




Jadll gualyall ynall - gualill canll - clynyll

ety ¥ Sillobiint A\

(e Bulemt) 23101 35l o

oLl Byaull cra Dol all Sw wie Alagmll 331359 00 (O 45 o

Sy slmall 50 ST e Uishe 1) Byl (s ipmsi ¥ ol 00 T

AN Sbls
.‘ajzu}m_ﬂ ._\.D}Js \
LIl B s 5a ()3Soams I e Ladl 3 gl (B1B asrcusid Lall culin S < Sy 0¥ .Y

@Jﬂcﬁ 3:3&2)’3&3 UJJTJLQ-LAJY‘ 33_-)} 0353 dﬁ.‘.‘uﬁ 3._.4.34).“& Cu\s ‘Jlﬁw‘ 5)\.@-“)\.@.@4‘ ?43.-)) "u.ul-_‘é” JM}M ‘~

(o311) dad el o0 §-) doliss
:Dlylged!
(Al Oladad) (po dleul &Lu' Lgd L) ‘-"33’”3 a).g:-}'y OLCGTY (oW alusia Y| A s aid yae U'“; .
O g Slalatlg (Dllas ot d"‘-“‘fﬁ Mﬁ.d‘):-..«; o
o Slea clid B Loy ezl 3yexT (e dalizea #1907 alustials dadlies sue @lisSa Juad cililee o2 oyl Mjgfaj
o Lol Juad @i Sl dadleall . jhuns (ulides

slag ji> o

Sl Cgrdis @

ey Jsitil o

(I | B Sl aludninuls) 5 Ladly ot l do gl Juad : Wi

53219 Ol9a¥1g 3 gal

oo doglien T ubadill slo/ jo doglia o (Jsl>) dcaing (ComboPlate®) giasS Guls
&Ll uﬁu\.‘j.ﬂ.‘ &\3 tLu.aT SJ‘JA u‘
J—Jé.a:d‘ ‘3‘&“""@)&3 o J"m‘ (J}e&)

Jeilul s puall 85l 5539 o
Sha] dascat Ca3a o3 o

o ABsa e




ailnll ey : nlgill Gaagll

SlasSe
e Jelilly Gumaidl eley oro JS G2 3l ahad alusicd delay o
(Ll B 35yl uilonie g e iially ] QL2 Bl qulaB
s oo OF o1 el cle g ol oSl co) (aud o Jlas (e Jlags
u . Jelal sleg gyl el
Joli oy el cle g alyyost USee 05 0 ey 05 ke le Jyaanll JaTore o
e | G O ey Jhaay (Smtll JAa ) eVl e e Jaldl e

=L Sl
lelpast @3 Gl AN Gl bl Yl elaas dciad
PILIR I PY

\/uq &
JESN
8

(il | R

O G 2 (sl 2y Lglind (Say ML) 1 Ralims GLe il s sledly yumdl @3S oo JS cliiey ()
L3l ol Legliad ey ¥ Tl oy liie Gl Gy sladly JoSEudU
L g pdus pdadi L3l
~ 33> Y19 O19a¥1g M gal
(G5Le o35S of Juady) @3l ogpde o
(25 mL) Cj..).: \)L.I.zﬂ °
@\':. °
33 o = d:uaﬁ Lj.ui °
eling 24l 33le AL (1) Gulmitl @by S o

(100 mL) g ya By9d

(100 ML) Zuslay (Wi o

S e

Js V1 S Jal
L;"Jmsﬂ?.fr)

05 850 e g Jon 91 IS Jal
235
aly
L?..t..,\.ud ;‘L‘.ul.aﬁ L?" °

e Byl iy dlell 3l ity alell 335l G L@udﬂwy.dwm&@




Jadll gualyall ynall - gualill canll - clynyll

AL Sbls

Ay bzl 3l syt (@

100 “C alide 351 i Ay 0ysSiew <Ly oIS 13] (¥

3Ll Ledl o o Les oLl sLadl b J5T 050,S01 ST 35 3lg3 0555 (F

Byem bz Lesd 5l alamio LiSey cdonll iy jSe Jilao M1 Soliall ! sle 30, SU1 ST 3B5 312 J3nn (@

el sl e (g gumd A0 HLas | 20507 9o ae Luatiall HLaI1 Ja330 405 S 93 40507 Aalin] LiSang oo Lot pomm o 900
. salall

eLatly Joalod ! doglinal ijomid| pdadil) LIl
33g> Y19 O19a¥ 19 Sgall
(150 mL) ;LAJU dyb:'?‘ dj.\m °
(250 mL) suelall (g )51s By9s o
(o) 25g) A58 350e o

)l Olyua o

3 - . %)
J;") :"‘:"“%;éé)jj‘ f Jio gl 2&43.‘47 °
(‘:?b) kS Aol d s Ggat ald alslow o

82l Q;&z d}-l}r-ﬂ
A dy Jsl ey

(Quickfit 3L aieied (S5 o 13])
(100 mL) 39 3T gja_ﬁ)zn 39> e

5 S Olbens S
e il 3l paze!
Balio Cdead Ayl T ilyeS Ol o

Dty o ¥ Ol Ll

L s 1) Jaidn oyl g (Jlanad Lls Sle Joo

4
Of agdall ey - o5l Ay ()58 yudazill 3153 Ll - Usle 00580 Lo ¥l doglinall 0¥ 53T aun 5lieS
IS Lo dolinall (585 Y Ly (JLanSU Sla 055 (Uil




ailnll ey : nlgill Gaagll

a3 sScis S5l sa ,haall S5l ol 150 @)

Ly gilag 58I At gy platal) Sl gle o badiiul 0-Y dolid

;O ylgad !
(v Al ¢S Lgcd Las) gty 35g W19 CLAETL (ra¥1 alunie | 2eiiSy 438 e dockas Ay ydas (ks
(Rl | Olatatd|

celadTa ¥ Gldaaly oylovilt datase’ o

SOy g Ll g (Ol Mot | Joniirg &yl | jomics o

goidng GLLedly Aoyl SllasSled! (38l o

TP EA TIPS TFCEIPRRLJON [PU-T

3319 O19a¥1g M gal
Ly sle o Lol silag)SIl 3)9 o

@

).IA.ZLA;LA ° (2.5.).:.) é)jdl.}.fu.n °
Ol e 448 Ale o SS Anlay (IS o

Ayad cwlil o AHE Sl saaltin

Aadlaallg (pa¥f Ololiint A

LI el (3] St oylimsg JLaiiS ol S5l (oot e el @3 131) (Jsiludl o

Ol Me
5y LS (B JLab Y1 sl cre o511 13 Sas ll3 e Lsse el (oo plalall caliple e guamell oSy sy dpod
Ll 53l 5,1 339 e alizall (o 8 s ol o) Bt 2 yadidl bW Sy . Ll o ilag S B Lgalaintiaal g coLall ¢ya
Flus¥l AS,a daeh Calimy a3y slally Joilu¥l dosbea of Joiliudl Jie Gabime cilude alasminl oladll 12a slya oSe
3191 oo Haliteadll slsall e gl celell B DIl Sl Y1 oo dalss e Lgeud 2amnll Gealsl (Siany - olapiiad] Gl alaiely

%

)
bl fie gyﬁwa@gmﬁwm@ij,p}mﬁ‘m|w,\,Jun Loy gilag )SIl 7 5 2 | 5




Jadll gualyall ynall - gualill canll - clynyll

AN Sbls
dadell bty calall (i Loutic ki 5 gty ¥ ¥ (Rl dad ey ) ol ol i) (@
A0l e pman B3 o o Vot Aol giias cliiall g ol scnliiall s coitall i 131 @
gl alall iy olb (3501 el Caldddl Jolad 130y Ry @b olainY LAIS] 715 oo 3501 el cuddll jolas 13 (@
clia g Lgld!

>ondiole AL ST Mgt - dollds

:Olylged!

(rasliad) Slackait) (e Al LG Lgd Las) Sgadly 3362 W19 SLAGIL (oW1 AW | 3l Sy Ald a0 (e o
OB g Olalallg (rllam Mol Jomuctg syl jomics o

Lgonding (Lad g e yomid | Ollam Mol pluas o

33> Y19 O19a¥1g M gal

Jao¥ G Jals o (OLLd3) ys hlals o

(100 ML &) logyine 3yss (250 ML Zaw) Zupla) GulS o
Aisd o (100 ML Zews) Zinla) ugiS 3 o

el olia (e 200 ML e aBSa ) o

Gl ek B

(1 MOIIL) sl ygll Sinan o B sBan
e

Walead 1y cpa¥f Olboliint A

(e Bolemt) 23150 35lB00 as o
s Ll bty 981 e Jalall LT ity Aol 755 o

e Gl el Ol 2 Lgwa s lioball (e Galid .yl ciliole aluiiol wie eladl Gasd ¥y 325 3

el

o 093,83 ST A (aied



ailnll ey : nlgill Gaagll

ogliall m iy LY

AL g IS il 1S (e Ll Sy A ST i LY

cpsaguall wayelS e 159 g cacal Lt

T a5 15 5Ll By @8 e Lge s - Bleall 3lsall S (58 i doglinall Wy 0

o el ols JALE oy (el g Se0) A 9 gl g0 iligoS e BgeLiall sl olis o523 o
LAY Aslaall Ly ¢y30)SI1 s Al (il
Ca(OH),(aq) + 2C0O,(g) — Ca(HCO;),(aq)

Y Aslaall By ofoy Le le yan aguaal IS il S 0l Jolmall 1n iy Looie s
Ca(HCO;),(aq) — CaCOs(s) + CO(g) + H,O(I)

Sl e s G il ey - Bladl oLle e YT fym Lall 3uSladl Lbiall 33Lall Ausa s oliag
PRRIES!
Gl (Al clelid 35) olysall Aulee Il das S abiall 33Lall o2 ] b5 sutgll paen dalos] i g
LY Aslaall by ¢50)SI1 0T 305 312 i gl ISI calige S o)

CaCOy(s) + 2HCl(aq) — CaCly(aq) + CO,(g) + H,0(1)

(Blogd 3891 asaspuall IS Lal ol olus po 30 ML o Leie Loy @ 301 305Laadl Abiall Balall JSCis
PES[[ WOV JVES (YN PON [ Y ENPRAC I

sy S s @@l e (93 e OOl g s o

ALY Ol

e (g g Buleall (o Raltine ol e 2 oy (Rils) e 3t ST o8 )

O5SIl T s @

(L2 Sell) Faton 9 yagl| iliga ,SI1 5T align SO o slsadl o2 (@)

3331 Abiall Baledl pgangantl 5l (35S I L gusgenll a3lS e xS IS Lilsd J31 psecllSI il S




Jadll gualyall ynall - gualill canll - clynyll

"\\
é.
KX ;
o
©

80
sl asle

0+ o isls
-20 \

Lo Ande i L2 Ay bl Sl (g (g 5o 1 o 3l Latdll ol

ol 591 ga LY Gy 1alles Y1 s JSEY) LY Gaes > elell > J5YI

EULEUN-ARS FENPUWECH S THPINS IR JUOVRS 3% T WP AL PR DUAES JUPC EE PN [ NN

5l e 55305 clasiumll (355 - Lallaial JBT a3 crass (U5 Apline cilesladl (95 s Lol

e ISy cleglunl] 5y - alatie i JS de3sas baclie clepull (55 W)

e sl gsugll iemyg Liga¥l Jolomas AL laall Chgunll calsli g - il Lya A0S lligs LY (Lisa¥l
2l Kt a1 ol LeaunT ity o7 S lall pracel oy lall SIS (s 2581 SIET 25300 (badl] (Lol
OBex A gy s A9Vl CByle I )BT Ll Adls (5855 - O AL s asaigell ayslS (e (Rl Gl e
ol S i Liga¥! o i Ll 1o gl

<O 9]

PRSI WOV

sl bl o

(ol gl 55l @3 iyl 5 Jslomall 553 53050 ) Sl g

(Lo ¥ i) 5Ll ol gall

cud)y oS 03 LY WLl jud padl’ e Jelim il dsell ayamd Jalse aluzialy

Ale ASym oy O Gl L Lty g3l SO allad b (Lgiakd L3l Aalowall) ddiall lhns coned Uyluns Lolid Ry
R Lgiakd LUl Aluaell e 3fall Lgialad L3l Baluell Gacd il goled Ry 5 -cadll] dgen 5l Sotes

L3 libaall pe S5 105 o LeiSany Jaes¥T o A1 Sl sall 3
celdl 2 3 S Jat

1)
0-\

=)

A2

A=\
q-\

Voo
\\-

Y-\
V¢-)
Veo-)




ailnll ey : nlgill Gaagll

hLsil bl Gylai Sl
LG5l AT 3hS V=) (3 e
adanu A @

(&gl wd sleuai¥) ALl Bbiall oLl B

Bl Al C

(gamel w3 QLA A3l ALl plil=ll D

ALl 55 Adee JLST i 2l3 3yl 3 ys 2 (B)

(100 °C 50°C) elall hid g Hlauail s e olalisss 33kell o) Glaladly Hlguai¥l Lin s @)

Baclie SN B clerwnll 055 Bhatan Ay B (5S3 LAN By BLall B Olepuntt o Gle LSyl ghgeddl Gal @
us.u Al 35k oo - 4.6.’4.4.4.4 WSl (e g AL pBlge B Ailiadl 35Ld! ) Elerm!! i Adlgde LES o (35Sh
L Lgadlga 3 515 O dadd cilegennl]
oA e L@M D50 by - asbeat (Slell o clepeure ] (5w Lasie . Railall YLl (pa crills cl3Lalg Sl e a3
oty g9 lereanll (e Aalieall #1581 Lo (Jilpadl cra of 3Ll e ol dals @ Lesic . 2alisns clalsd o
LAOYL ddeall aMJJAA.MgﬁL@A.u_
O Gl iy 5891 A ol legenzel (o g pal SIS yienl BES Gllied Ul clageasmll 5 Lgendd Byl pomd| Ay e
BV Slegenretl o ST ey dalizedy s Cas ¥ eilegennd]

oAl G
G 9yeddly ogal LY
Suxeynddl LY
edlSI Lt

3Ll e By 0y gl gm g OF I3 B ik Y] Gaes Ale .0

Olaeumdl 1931 ¥-1 ¢

AB

4




Jadll gualyall ynall - gualill canll - clynyll

Jiadty A lagiatg LAY ¥- (ytpad
Al 335kl (e b1 Jaims alisiie ciligl ) @lyskdl Alans cladl Tog cas oLl L2 Ll , 3 @lysldl gis .y (@
Jslomadl O3k i Ll e iy lign¥1 elim @3 JalSOL duliall 555001 g3 i I Sigus i - Ll
JalSIL il

iy ST 3L AL LYyl (S ¥ iy Ll ST g LT3yl By IS 13] « punBl ey Y

ST A e LY Blae
ol dad oy P cre Lidlpmgilag,SI 5 (po Aakad sl @ - Lidlyo siles,SH Aaalyy Sl ] @i iges . (@
oo (Blaell) Bl JuagyslSIl Bavio oy juan V1 Jslmall (0 Alie (o dadl poy @i A3yl Janl (obio
B Fyliny 30| (Wl @ (3500 Aawad| Halall sie danll
e 13n Clell Wity Cagun (IS o) conlie colte

( ) JisslSUi= A

B,y TN =B gmm Anlie @Y iaey (il QU;S.: slga iy (30
Pl sl s o 7 Loy (Bl g dady (a1) JudgyslS) caliey o5y . 4301 e

) 095511 Aady Ll (e Aady oo Y3ST jund VI Jolom ol i

- p;fla—f Sle g5 Al o ia Les ol @O alyasilag SII jglay .Y
, , oot i 60 «Je29)sSU o le¥ Aaadl (B) dalis slge &
ol

. A0k Oy - (A) R g oISl Aadd dudd (ggicuall e 339 5o
coadl (R) Jelas (uliay 3 il olia (e oST)
35l Ay 3133 Abeadl ol M5 . ezl Alead il Jiad! (g
el e Lgil pag . gl udas o LT A0l el G 56 °C AL
e o) 100 °C LAY (e Lany ¥ 1 3y pmt) Ay 5905 (s
celadl udadl oy e dpas

1004

(nC) 3)‘)>=H :\2-)3
(&)
(o)}

\/

50
(ML) el JoLdf e
Ay (e @y €=Y Gt pad
i

100

80 R

70

60

50

('C) 5,0 >l i

40
30
20
10




ailnll ey : nlgill Gaagll

s I il e S5/ amilly 3Ll s (@)

30 Ling 3 yaione 3, 5 Leioin AL Al L3 clerumtl G dasl 301 45 Lle il Ll 2yl ymdl Z3Uall sl ®
ALl 3 539 gell losaadll o dasl 2 (653 Chand 1S a1 B pondl B3N (3y) G3al s 463 Tl5 350l 2
Aball Al 3 (Rysk) 30 e Saled 38T Llam s cilewauill e 11 31 pmdl o2t 3,k (635 AL

Do Sl Ly € il BaLal slenail By (3n el 3yl oy e oLl il (ro g il I lind (@)
LT3y A s Il Jsuos!!

.\.

(1C) 5,1 ) x5

(min) :ye 31
ch.‘mta.:u.” uT(iUA.tmiJ‘ Jiﬂw;mixgﬁu@;ysj‘)&” El%))u;y @ﬁi@ww&mﬂuﬁy .Y
i US54 s <315 e

OBl (2 (ay 58 Ld| pa 9ilag S 0-) [y pad
:Q)Lﬂl.a.” ‘
(il Agun Lgakads i1 Aalenall) 33501 Lo Coliall Lgakady il aleaall @
Ly 5ilag S 82y e (35mim 33Lell A e e cnly B3Lel Aligd sl LelSa Lol L2 53Lell Bilygy @
el L1 C yleast] .
3aLell Lgialad ul dsleusl

= —— _ 7510=075 @&
il Agan Lgialad Ll Aalewsll

1 w&TRfMoﬁoT%%‘%\e!w\ié}ééﬁa‘d‘@md&?bo

ALLA U oleall 1@ o3 Aran

1Y bl yell @ (pllastl g sl iciindl gdad (Jliadl Jurew e ) Bailall 5,SI gl Jund f

eyl el

ilagSall 5T ABBAN Bl LIS g LSl 31z g 02550 55 oy @)

S ol T G (621 351 ASLeasSI Slpall crn Lalsuns gy il il Loi i, 00508 asi @



Jadll gualyall ynall - gualill canll - clynyll

Jslmall (e (ZeY) Lladt atl3) ) (3
eSall Ly ezl LY
5 yplaie 5Ty ABLI (e 5,0 LS Cllamy WilSe Gl oo LY

Jacll Glygl ailyla)
3iLadt S V- Jaalt B
se=A 7@
Sl=B
lwn=C
asby=D
ozt .o

I

Sl L7
Jdsldl .o

osdedall

(S )0 (oIt 73 g0 19 3Ll OW L Y-\ JaaliAdyg
@ Of oS ¥ 10 (Al Silageanl oa (5S35 ALty dbalt el B 10 3y Slau (e 3lsall e oS ()
Slepearel gy @iy Lo JLe daiind Lasie - Wilgdie f5mig e Lite cilagenzl o0a (5S3 Ajlatt ALl o Slsall ola dadis
R (o Lgdany 0,87 ()5S
LLAI Ul = € @3l Aldl = B bl Al = A L7 (X
Llall Al=tl ) o
Lyl A=l LY
Lladl Wl=dl .Y
3Ll Aty 3Bl Aldl ¢
Ll W=t o
AL PR JUY PURNS [ V= PO A VPN | P
LSLaT o g ly gyl S Slaeaell 3163 e alnll uies

i onleill (g5 e iy

e S Llazm 318 Ja 1] Aiie JyeSOl ool 3



ailnll ey : nlgill Gaagll

ledl 35k sLell lepead daumt L
e daemiy 355001 b peldl legeet ] slell cilagead izl o
35501 (e Ll el lesuit pans 3= o
c 138 I Aaall e eledl calogun (e duiell oy e Los I slelly mlodl iloguun 835 o

Cilamuuamd | A4S > Y-\ Jaali 4B g
Ser Ly (el e i o o 5amil] LgiSiay 10 - 3l Sy B pomy olaganidl 5 ALl Al o LT )
c03939 3S yod Aliliedl Al gomd A9Vl yue JLEEY (L3 Ladl) G gl dysiSs Liga¥l (e JS cilopunce!
38 b Bsame Aladh e LELEIL Gam s Lguans LeShats 4 ua s 1 Sl b B3lall colapuniell LA pronny -
gy
Boliws e (3855 Aalall ()5S0 5T ey (,205) W3 Lgils IILg HOI cilasesd o Gl Liga¥l ileweat 0l g
JHCI AL 30
e azal! sl + Ligel — agiigell i)l
um.un Slemdl gy ccnuiall gy cicuad Lo 13] alonll ST el (ibleasSIl iSledl ope JS ylasell
(231501 3Ll g (ALaB Wisgs ol A yd b 41 5,5 ¥1 Bilya B Ayl <lya] of (Lol 3aliS iy sAadlead] cullolin |
Loeskastl o lua,lg
OISl e Jou Lis Laigd i« Lallazig 5L ity Losie .ol 31 si¥ Jand wic alall GalSI 33,y ol .
e JS 4l Jmg sl

dadlmall Jad §-\ (Laalidd,y
w1 @

Aol Ll Y

EIN T

eledl Jslme 1 le Juams eyl 359 sue o Laadl Jolmall madiyis @3 . o Laadl sledl 3 Japlly lell doglins s .0

eyl 4359 Lo Japdly (logyieadl Bysall B
3 Jsloma ol Jiamty sLell RS elane ;dl puind 3o b Jslmall oo
sl 03 plecd) sday 3y Jslmall ¢35
35500 Aaleall o0 ol pradt s B9 leiin & sl ;
axjmwde.zs.u.b@;oﬁij&in:siquLﬁ.Huxwm L253.90 (e ST cllliny . 0035 (g 25 5
S Gl Al el I301 (e ST 51 (G (2853 (ye 23S u«‘i} paic

5

’. i@

3y A yoy Symig BaeLiie HLaI B el




Jadll gualyall ynall - gualill canll - clynyll

)_J.Ya.ZIM .\ "T’
dagall S5l olds ds s bl LY
Jilew 1] (S dlas g AN L3 Ledll sy LY

daagll aglani alianl Calilal

77°C .
Lol lsdms OLlilly slemi¥l bays 2 .z

| PR I ¢
Awadlie Lgaan (5S35 (eliiie (o3 B cdendd emnl] lageatl] S Gl Lo
Sleal gz
bl AL5all oSl 55 6T waid cilerall Cuiy o3 5 S i saas sale gl @i ol .3
B35l o gl M g agydl s o

AJE G .il¥

M o
o 33Lell Lgualad ull Aoleus|
| i R gk L eLeaal] €
Rf(A)z_%.zo.S .3
ERCCURNNTRE
(oskadl ) puzecdl
(Sl yall) yudazill g

cdads el (@lipa) olewa Gle Gaim GE sLadl (ST 63T slgag el Glo G5imt g idoslina
sl Aalin) ﬁi?,
A3 LT s 12 edaslina oyl olas O a2 100 °C e iy 560" Lliy 330 oLyl 2

100 °C ¢y el 3yl do s wie LS Taw gy > G (pais

N




IRV PETLIH] :ayilill aaagll

gj”':]lg.q_’\ﬁll :axilidl daagll

&3agll Cilegragn

fad90 JSI A Liadl jolaod!

e - . [rly ‘,5).\‘-14-0-” . d..\.@.” p.é)
oLt LS L2 yalasl ¢ OV [JNIVS |
. Ut gosed ]
Sgally loraund] g1531 V=Y oy e Y=Y o V=Y ¥ 15l Y alopadly abM =Y | =Y gy
£y
Sl o€, (7 ¢T) Y=Y el AT GUN DA \l Syl €3 Y=Y | Y=Y Y
Sgall syl (1) Y= cppad 351 oS3 (O-Y ($-Y
oM &, V=Y Jaall 33yg | 0= I Y=Y e ALY A=Y V=Y
) Bas gl Algs Al
0 .Y
JEEAN iyt YoY et | A2 I Y e ALY Y| cblgySI¥lcaysv=y | Y=Y -y
£ 9 ¥ sasgll Al Al el e

Sy 3y SN V=Y 16 9 geal

PRI (R TRVLY

L0391y e rlly 3500130 cilmllaiasdl Chay o)
Q‘).\ﬂm‘ﬁ Q‘).\.a." (39 ‘QL.S)A_”} Ja_n._.”:bc.“} ).LALMJ‘ (o cslada | oy \-Y
g LAY qgdys (Al Sl AL 5aall ol sl sdey Y

il ally LS yally yumbiall o 3yally Balell Captand e gaoiid o pad iy BY A0l cyaial o

e 5 5T LAl i LT e el il ods G e 58,301 e 35Lell ool S el y2aill ms LAl ey o

Oalls Lginhy Sas ¥ yhuall b Aaliie cleeust (yn 3l sall (3555 A€ gl g Ao 0S5l apulll s o (o o

linpally ol Lebe Yo olepuill o g5l Aalaall ISV b plusilly 35l




Jadll gualyall Jnall - galill canll - clyny8ll

gt s gwy Aot qialaol!

Balell @lipd Y ileasS L5 L o mlS ALl il yiil) Gaes o Ul aiias o g yuopell 1ings ZELTAN clas ¥l e
1 e 3T L i Y S a3

IRIIIRNTRES

LAl S s Y=Y =Y oWl e

LA QS B slgally lageamdl ¢1537 1Y (el o

By S 3 ARSI TR
PP P [P TRV Y
e ‘:;}lﬁ ‘..;J‘ Bl cbigianag cculigyigig oligigy Lle ‘:;‘91@" L_r"'” LS 5all 3l g g G (ya 300 LS55 camy V=Y
lig sy
g iSIV g culig ygudly cligig ol A yand| Lot Sy b= &l S0 Y=Y
Ay 3501 353 B 53sm gall uligig ! sae T e (2501 saadl Cajay £-Y
Aoy 35001 353 B 53s gall by isuilly culigig ull sue g yeme T la SESI suadl Cajay O-Y
coligSeit) sae b calizd LgiSty dwdd culighapdl sue Lt cduidd pniall culys Lg:l..t)jl.]a.l.” CByay V=Y
Gl BB (g e (B deudd g IV s le g5 LY Ll ASLeasSIl (ailiniell HSUAIM §T gds A-Y
oyl L2
5001 Gl Calas) 3a S LI Cahaill V- ol Sarn ool (IS e
e Wil oSay - Bl iligiens o olig IV 3S5m 5 35001 LSS aBsal sla¥l IS Grerinsd sy ppe dumdl e o
AUa) 3,S8 g B50U1 (e clanauml Cabidea o pel . ligiSI) Lelsn 5903 31538 35001 (S5 GiBL o
o5 O meall ora O LeS - Laa S paSliad s 3501 (133 ileweumdly 35001 @l3SA oS el i 5855 0T Lis gl e
LAl Bl bigiia Ljﬂ Ol i) Ldgs 5903 L3S 1a 3160 (e 0 Al Lg;d‘ 55! C.}}g.s _

3500 s LgaBan g Aureaitl 350 S Lgilimdg Aol LgliS o o 205201 95 clascue|
D 929 ? 19 K (Sl D) 9 8

013,83 Lo 58,3 g 35 T @i oladams cpilll (SESI sl @Em saadl Laag o Cpieeadi 1) uduatly

[ ]
ok Liag 35001 o g yiSIY) s of cligig sall s ddd sl o sa (o500 sl ol Gl (L5
L2941 Jgall B axdga e Jug Le yuaid]
~ 0935y 0589l (re JS ALy 09IV ALS (o (3 yall SIAS (319l uom 9 35001 e .




3301yl sagilidl a3agll

3ol Jo> Qﬁ):SJ}" A > Aoy oo D Eigus Cow of ‘q.gj == 3l gl gmed Qﬁ):SJ}" Ol Y akd t_'w)Ua.” Jelecn B o
LsSI B s S il o G 8301 paens M1 635 0B Gl agan oy el domil pried Eolowey d5Lita YU al e g
el AR (e il U1 3,55 o yE Sas

Hgaliiall) calisgigyall 8L i 5 Lay9s O ol gang <3501 355 b (Aslazall) calig 3seill 352 3508 e Ol Jeloy 3 o
31l lisSs el 3oy e aelid culigyiguills o Lgoiasy (Al

55 G @31 Agr e AT B MRy Aga e (HM saadl G bl Lle 585l pa UL 099 3,80 (oye Comy o
o5 i LYl e i LY L AL alliaill i SUADI o ogd le 38yl sy - deais yuaidl

el ¥ lma Caliea b de 3l Lgilelaiiunl s SUAI1 61531 Gam e calaslaall 3Sed b camdl ) OO £al o

eI s 9w Z\.‘JQ\:'-.J‘&@L&.QJ‘

QLAﬁ..,\:m_” a.la.ub.t dﬂ_\ u.\.c ulufd‘ ulc ﬁ.@]..,\.c\_‘.u.n d_gb .3.1)@.7.& Qﬁ) a.a_n...‘.!a Q‘_\ }A‘jja )j.aa:! ‘:,5 a_t}u.a &_t)'Ua.” .)._7_) ..,\l’p °
ogally

e SlanSI gl s a3l uaiall 5L o) 3,58 Golagiod S5 Bgais Ul sy 03 o

Of eIl Gy Of e gl yhgg Lgilhigig ym clUlSy mg}&-i 3ale calig S| fye calizd 3ala culig x| OF IUAY uGiay 13 o
cdazs claaretl oda slael Lo @l g WY aSuy ¢ ol s B Agiliie clipyisuilly caligigyully el Iy

Slid aluiol cgegd s -l SIV Lad W3 (sl ¥ L5LE) L5l JSa Lo B3l ciligiae Ol L5 13 o
sl Jsm adle said e Guybs e 9 el g3l

P SUON (e PENPY I EEY

AU QLS LB 0=Y I Y=Y e AN

AoLaill S s o j35all i) (1) Y= o pads 5201 eyl (2 5 1) Y=Y coaped o

Ldelast! utSUngjJ\ ‘_4_.55}1.” V=Y el 48,9 o

aT il agall yslatll Jon e ebadiaal o i,y Al Gle s gag Ul GES Sa 35001 (oS0 Blacst V=Y bolas o
cCaall J5 s Qa8 s ga dlan GBSy 13501 (o3 Gpazell zagadl]




Jadll gualyall Jnall - galill canll - clyny8ll

Oyl 1S3

(ﬁﬁ@&\ )| Yyaj) L:gjj_x_ﬂ Ja=ll gﬁ ‘;3;'2‘ O pdunl yunliadl Lr“)éjﬁ 351 g& Olg IV Cofyi 4 S (Bl e

Ssinn 2 A3 g BV O el g9 35001 2 g SV g3 90 B ngdBlip Le yuaial 133 R3gad LIl e (oyel o
 aTiewn JS s 48 33g gad| ABLLAI

IOSAT Saall cya

- g IV (e ST el el ST 33U (ggieun IS LalS 12591 3,SaN QAL i o egall ra

oo ¥ BB s Eligioall Il JLEEY Ld V51 J531 B3lall el clgionall o e iaal zy5l o

) s g Lol qalacd!

sl (3585 By 8 N ABUATI (Gsienn B9 2 589 J5¥) BBUAII (S5iene B ilig iSINT eadY) sl OOl Wil ¥ 13 o
o ud 125 1.9 g,

i g ISV Syl it yamiall U (T gl g (dliee dudi peniall HSUAL g, iSINI oSy ()1 5)S3 (amsl o

18 Ll (gt 3 Mlia el ABLAIT (g sioued - Ol A% g Ao 3,55 (Aibienlly B sl LA iligiona 3,55 (5S35 B @
9 1L I 3y e oSl )50 05 ol Ll y (Abiaen RalS i (Sial i y BBV (e (y5Siecs 2. 0]
) ALl @I el b Lansms Sl STyl

Ad il Ol gl Hlsai

AU Gl B A=Y I T-Y e ALY e

o Ladll SIS o 55l il () Y-Y Guped o

o . & o £ o o coeel ee
dylncll alnssui Ul 33451 Gilabagyl
3yl oS, ALAS) V-Y doldd




3301yl sagilidl a3agll

A= Ogyieddl 1= sigyadl IS 1) €Y

1= (L) oty
1836

(15 b calin] ig s e 37—yl gimy  O-Y

-8 ad¥l sl L BBUAI (gt .2 V| all (Jo¥I BB ggie 1Y
.2,882 V=Y

Oyl LS a8 A=Y

ML e e A-Y

hLiill ulis Gylei Giblal
Sgatty Olatiusmt p1g3i V=¥ (3 pad
A ) .

CyByA .Y

FsEgD 9B .YV

FsE .o
D .1
B .v

(S Sy Y- (gt e

A 6 Jam3 ¥ 1 Olag gty B gl Lim &l 3 Cilaglig pd 5 oo iloanzel (0 Balizs ¢ 53T AN (0 5201 0383 .
s> o Lag Aaline 8l Gbgiue 8 Adle Limd Jomd L3 Sleras!l asgd ALl dim il euld Glig ) asI ¥ g
ole @it dudh peaiall L] i Sl el g - OlgySSIY Lo e Al ABS cllias 3l calepll L3301 10
i SligyTauidt slael 5 Calind LgiS) ddd yuaiall I et il el 300 Ll Slig STy Ciligia rd! ha duwdd suall
Sla

35ll ) copB¥Y BBl g <o @i G 315l dagmd Sl ABUAY Slygie (o Aliali le 35001 Lo culig KIYI £

103553 SLg TSIV (e e uadly 1Sy I EBUAN (6 siens 2 Jad JLEDYI

AL AU (6 gane B il B agfss -
el Al gsioee b ED R @Mpols -
‘&\




Jadll gualyall Jnall - galill canll - clyny8ll

53 .Y
137-55=82 .Y

FVCIIRICTR AT
Yy O

6 6 6 12 6 ne,Sil| - EC
6 8 6 14 6 O, 1‘;0
1 0 1 1 1 Ot 95| 1H
1 2 1 3 1 TR H
(potudl)
15 16 15 31 15 ygdeugall ?;P
15 17 15 32 15 siasall | P
53 74 53 127 53 Aﬂ.ﬂ 1537 I
53 78 53 131 53 el | B

Ayl FBUAN ligins B @lig IV sue O clgadd 2Ll (ailannl] dodd yuniall Laglall SUad clligs .Y
Ll il SSIYN (e e satall ALl Gl / ol Y asll paiall UG culyy b LB

CIL Syl 3981 Egaal GOl auatt | Byt
2 2 A

3 2 5 B

3 8 2 13 c

5 8 2 15 D

1 8 8 2 19 E

\
Qy



3301yl sagilidl a3agll

P
Jocll glygl Alla]
ST S 1 V=Y Jaaltdd g
le G L (g5 aaall Le 355 B Gligigrd) dde e Oligigrd! (oo deadd saall Gle dd juaiall @l3s gt @
S, 302 ol ¢G5 58 Haah 5501 0 Ly - S sl Bparcs 3301 b i3l e s sl se ¢ e
31531 B 335 gadl A gl ligigpdl s L3 (Solowy 3501 3 ALl
Elgione 5315301 (ye B0l allive e dadd Gl Gy 0 oS -y Leial A5amtll 5 35001 5 Olag SSINT cllas ¥ o

LA S ALt
Of oS LI BBUA gt o G 2 daid 09,80 Gle (5 oF B9l I cpB¥ (Jo¥) ABLTI giael (Sa
ceulig Sl anled N ey due le g5
ST st FEUPRR] udat
4 2 4- agdigll i
19 9 19— Hslall .o
58 26 58— wyu=ll.z
235 92 235- asilysall L
i ®
GUSI aaalt | Sl ST il Tgcd ! Silagig aial!
7 3 4 3 Li
23 11 12 11 Na
31 15 16 15 P
207 82 125 82 Pb

(17) dedd 51 saall Legand o
-(20 5 18) Legilss o ligyigull (re ddlides .s\‘c.i Legod
(6) dewd 52 (51 sualld ((C) (92 )SII punial )yl
~Osll 58 :C L5k Y|
(Al alads i 0588 JBIL g eedelds o Joadl I Jed V1L 5 Ewe @l 51 00 3l _ S O6Ss a

N\




Jadll gualyall Jnall - galill canll - clyny8ll

daagll dgli alial Calylal

(L5905 alisiapdl e g5imd U1 310l Aas BYAM S pag o3 phes g OF Ser 1 piia Y1 il o 3501
Sl Olig,ISINY LA (Bl 3 351 ALS elawa (0585 U .1 L yloke Zeeud Ayd AS (9,350 IS5 (53950 JS ey o
LB il giens e 31aill Jom lylie B 553 Leils ALl Lim

1

(1)

Ly 0539399 e e e (S5 351 S pe B sl

AL pailins e LISty . el I dndd iyl g dndd (501 suall Lgd 0¥ Lgend A5LeasSII ailazell el
(Rdbiies ALE 13lac ) Aalie S cllies LY Aibins

Na

28,1) .

Lany Lgunny colimll G305 120 bl il iSOY st e L el calighy ol st (g5l

20-10 =10

28 .

Lgie daianl Slge ) Ll Lgisont oSen ¥ 53Le 9o yuniall
el (7 LSlas dad yud dlamy 138y yEics 389 <ilig)| 8 simy b Bl gsiws dlg Ju 5l 05!

G DS Lalys llia o i Gim Guadln Lo [5alis tolalai¥l s 3y Silsde (S oledanl] Wiam

REA P [

- selig!l ALS (o ST RS wlliag Y Ual Jlnes (ysadl] iy
(2%) ligigydl dim i il (2) @lig SOV dim s (Y ¢ ydio
-3 3l o

5

g

=)

T

\



19201 Jgaall ;@I aagll

;sngJIJgJ;JI :asllill aaagll

aixagll dlcgiign
god90 JSI A liad! yalaod!
o OliS L2 jaladd! ) Caugll o8,
doldid) QLS 2 jalasd NETTRY ot aue g o250l T
PN ST REVPNT TS ey R IVEN L B A TA 3 Jedsell V=Y | =Y -y
Jgazell 2iad daSl ) any V-1 Jeall 2255 | @l 3adUly el 341 oliall 55501 Y-8 V-t
Gogdl | AT e ALY Cagial —
o9l Jgamtl B LS YT ol 434 1Y g 6-Y uoliall
Aabolate lalSy (590 Joir Y- Jaall 8355 | 13ussl) Blgs Al
%;)j_s.” Joodl dacug yolic V=Y Joall 48,4
oliall (ailas 8 4595 daledl Y-V (pyad 0= Jlaudl ) Aiyea Y-V | Y-8 Y-8
Jea=tl o C;.JZJ\ olad] 0-Y Jeall 435 oaibas
Lf)ﬁ'-'d‘ gﬂj.m\.ud‘
LIEI 359001 =Y el 4359 L“E‘)}“d‘ Jga=tl

relal 2 dal - yolall g oI Jodant! VY z&}é}dﬂ

Acadad) BIAN

2691 Jgamtl Gl 738 2041 e (5301 suadl I3 yuoliall G501 oS35 51 sl anmiy 1Y
L3 AN g el ety dadlnally yuoliall s Lo Yl Camy VY

il aSliniey Sl dalaimieal Cramyg « puoliadl Gl 2yl 43l 590l Jpindl Camy V-t
?Mi)lﬂm‘ jT Z\_si}.\.é.ﬂ M‘j L‘;.})L&-J‘ YA S gwua uﬁa Qbﬁf&.‘:ﬁ‘ dde g 3.:.5.@&.” (‘&L) Om oMl Cauay Y-¢

oyt

el aslall il 3e (e § snsall 10a (e LgigSihiey Lall ISV CaLESTL] I3 (oo puslially asgies oMU

Jeall gy (posins (i @iyl Lgariunt 2o yo (MUl alal gy l3ls - 259

OF el g caasll (6591 Jgumll Al Youmy ruoliall @ulais Hslas 7 pid (cagygly) oSl

-2 2016 alall 5 Layad oSy Liomy oS il Sl (Rakeasdl) Lunglall 5 yuoliall fe oy A1 guet|
L3l dudg Buils ) s liall cilarint Gl12Sy cile gazmally cl ygull g gy S201 Canel| | M Sle oyl o
34*).\5'23



Jadll gualyall Jnall - galill canll - clyny8ll

Q‘;.\ﬁ)ub&bwld‘EJ}]B)S&_Q;Qbﬁ,\JUQLCW‘BJSﬁL@eujm;ywd‘hﬁda‘JWMma‘mpuM‘;js °
WLQ.@)UAY‘J.LWU_‘M_')UQJ‘ MM;@L&.&J\ a_uj_\jcj..\:v 3)5'2.3

6«:43 .Qbﬁgj QLC.}A_?LA u—’! doiudiyg ).LALLQ_” (o uajl.«a_:r_” Ljﬂ Lf)ﬁ‘*‘” C;..CJ‘ B)S'ﬂj é)ﬁ“\"‘ Jya=ll )j:n.aj‘ &.4,55):4.” ulénb °
e 3B SN s Byadly puniall daubs

sl @My (sl A e sty e st 7 Aalis] eaal] Cllaly gyl Joumll (re A3ad OOl Lo g5y 0
35l Ay e (5) Auleally (9) Rppidly (1) ALl ASL5uall Blodl s 3,01 Solad s b iy o mgie culboly . Calizes
YT

a ot Lers - Lok LM Y1 Aidliag w3 lad g ol el culiie g ypam impe SIS (oo o liall Cariani 3)S0 @i Tl o
L33y 3Ll Gallad b LMY (an s s e V=T bl

Lgailinze] Lgbj oliadl e Ol e 4d5LE1 d}iﬂ 6‘)3..\_“ dga> bl e adiia el L;"” )LSAE“ | P
CLl.‘aLu.u u-‘-” c_v)LJ‘ M.u_ujﬂ g_»Lc_}m.” ‘a_xs g_»b_x.U u_vj).SJ‘}” U.S).JL' Lg.]a_') (\.DY) uS.A‘ u-‘-nﬁ ‘MMU A_ulﬁ).ml‘
sLJLE'uY\ g_»b.\.a_” u.c )’Lmﬂ 4.\.14.1.” ubl.a_ﬂj g_»L/..aijg.ﬂj 4.1919.” u\)la_” u—“} Lg.c.” @_;).U A_'M.u‘

OLas¥l pids (e 53 Lginayy anls Lginey AJLETI ol L0 L;TQAJJJ.A\QA‘_,.\LM el B 3a)lsll yusliall Qiuh,-sj .
Leie 05 1 o uobiall 2468 6 y9d) Jouell 55501 Siuall e 359 (94 le ajd Ll 2501 als, 1 culs yusliall)
Ry

)\Sﬂ‘u_ugfa_»‘}).ﬂ)l.g]a\ u.l.c LA_'I J.C.LLUJJ ﬁ}‘a}"u-"9)&'ﬁ‘u:‘-’-‘iﬁm}‘-’j—m‘ul“ b....Sc\....A.u\ Jagb_'a” () ._\r.L‘.u_' °
e lisay of sungall ddaty mﬁm 58 Alee B Iude <l g oraldl o LISeYI el 55535 e @my P Labizs
MM&}M}A&‘ML’.‘L L‘u‘.} ..\.C.L.u}gﬁ wtfdt ..\./.C,La.u.njcjs‘.\ﬁ

https://www.ptable.com/?lang=ar Jlis .o, Sle B)bjldij Olaglaadls dually ale Lay) A9l Jolumtly el @

(Royal Society of Chemistry (3uziedl aSlesll) clicSU 481 daazell 2890 Ao 39250l joliall (559l Jouzedl ‘13.3:\ .
o9l Joamll je joliall pailias e wpuall le [J™ TRNRTSTRS ,_..._dld:'* as Lmﬁ).c (www.rsc.org) website (UK)

@gatl e 9wy PEAS N ‘Q:@Ld-ﬁ-n

e ) e (Sl (3¥5all) clilicdl g gansa B Hamll 753 Gl pag - 0gdll esew (o 1 Unpeay 153 ¢ s gall 108 o
T polic g eills e dadlia o 3 ks yslic cowd Lgls 50 (ailad ol dgii
oSyl @lagdad B pgBsll (e ‘24_' uaiall Lgdl ey U Ao gasmell sgamd B A Lll g SOV danl Q

<69l Jgazmtl JaraT Aadloll ynl
LM e 2 Y Lgilis (aayy @l Al ae Lgilaus (ans dslianl 2ol LAl olial culiis jes Ul

Lglel il g Lgandlnd g yuobial u@*\}ﬁ e
3433 ISy aseiall (lall o ¢ sgans Lgdylo LiSay Il slsall s Lghi

\g




1931 Jgaall :aillill aaagll

A pad) Ol 194Y L8]
oo 3585515 ilaslaalls Aally Ade Linll &y ysudl Jolamll Laaiiios  yuobic A gama 5 yunid Jsn LyiSa Jac &9 dua M e
RERYEN]

il s eaelsl (230 @ (gysudl Jpaml 3 LI Y=Y Laadl 235 Bl Jouy SO GBS
(V-7) Jeall 8255 2ati e g Rb L) Zialll dadl ell many e 3l delin . e lon (ol A3 3Ll (Sang - J gl
2B yeadl Aiald) daSl 3 ll Lgia (o yelg Laaugmty eglloc @agal ol,aYI @9 Ayl ualiel @3

gl S dalei¥1 3,8 To¥1 oy ¥l gl VY Gyl adE e

AU Gl L2 =Y g 6T VY e ALY e

3901 Jpamdl Joo alaslas Tanlye o Cllall selos Aafie Ay Falolite wilelSy (555 Joam Y-F Jaall 33y5 5355 o

) éjj_m Jﬁ.\.’:ﬂ‘ Ja.uj ).;aLLc V-Y d.a.a_” 33)33 ‘).mLLaJJ Lf)ﬁd"” d_g.)._w_” ¢-Y d.q.a.” 35)3 i Oe 3_'\:-:2”_' u)Ua_” Ll o
.gf.u*)._\:d‘ R ..\.l).a.f AR uT'\IS

«_JUA.” a_'tisuﬁ \RE :3..\»3.” Llg Wi o

G291 Jound! (3 rolial! yailads 459 Y-Y' 16 95 g0l

Acadad) BIAY

39l e 335000 Aauall ) A53AN Aduall cpe 5ol Cramy Y-t

Li)lﬂm‘ of a_si).\.nl‘ dawally S oledl dalall goiae B cilig SV duc g A gazadl ‘QBJ o ABMall Cawmy Y-8

Oy IS8

1 haadl dazll ols (K danY Ll IS goul cul3Lall cpe 331 JLEBYT 525 ogy9adl Jpuml 3 1uam L2505 (mpel o
eoliadl o 3l s b (L) il ol 3aMls ol 3l cyw iVl sgam oy

aboliy yeaiall 350851y 3,308 Bauall daysl (o SlaesSIl dboliy (659l Jgamdl G2 puaiall gdsa ¢ 28Nl Ul 7

ST pailian o (L)) L2505 il ) odlel ooy disey ] S5l Joamll sl e JIGEVT T
o s Juolas s w09 cLajud s 3 agma s Ll igleai¥l @il yuS
9 POINERT

P Ml s o
1 LISl - Szt

o2 ol Jom (3 syl Lin Gialie (S - 3la 0050 cl3ladUily el3all o JUsd



Jadll gualyall Jnall - galill canll - clyny8ll

Ad et Ol 19l 4153

LIEI 359001 =Y Jaall 43,49 L,,SJ}J"” Jga=tl gs C)iﬁ‘ bladi 0-Y Joall 4844 gﬂ L«S)}J‘-n Joa=dl e LLa¥ Adasy (:Io °

.g.JUa_” u\JS u.‘n o-Y J‘j.u.n.” °

o o & o £ o o seof e

daylncll alnssui Ul 33ai5d Gilabagl
O MM g S LAt HLaS V=Y doldd

(d}v 0550 W8y . ul=illg cudl ymlly soumlly undlly oo yledly ‘AWLQ.” < gﬂ Loy cddntl yoliall fpa degamen piad
gl yely Ll el e JS i (Say e calaiadll 3y iall sl gadl (s oliylo S 521 (olis I

g9 Oilga¥lg Slgadl

S8 5L Hauas 9T BY agllay

(ael) Al yeSI HLA1 B0 (ulid Sleag sbio SbyeS pluas o

lias @3 cliliieg Jus sill 450 yeS LT o

Lple ¥ g,y aunle alge Jads OLEAM slgall cpe ciliie o

It Fuln

eI L s i g ol 3 53T g - AL L3 2 355 i i€ e oLyl ALS sl liiall g5 (@
T

Gl calil alssal Gl

351yl Bl Al sy «(uimendly 35lall Alylay Sl ALLB) L pe oy A yall 355> A yy e Al slga Lo @l3lall V-V
(33150) Aaay sl ygSUs

2 Y-¥
: ; Y-
sl Satl Y
Usle 83Le piny | gilias I Jagilly 33all LB
Ol coaly placs a)b e Ly
3, ’
:Ls
4

(s o853) @ iIVL "Ghes” sl B3l Gies :ﬁ}uﬂ ol €Y

[l |u.AC;.\I» o-Y

‘54 3)3.&.” RS

(2.8 5).

\\ 9= (0) = (1) ¢



19201 Jgaall ;@I aagll

WLl abil Gayloi Gl
- . 1l
ALY (XYY (PP (AT YO
Silagins s Je Ty - BBLAI g cligBINI Lgy Shas S L Ay ally (5900) Jpmll o yuoliall ilaii @y o =)
c o9l Jgumdl B Slygadt (e JS e Gneandt I Hladt (s @3 LS
psaleall I Y gimy (pumgyeiegt (oo £l J5¥1 BBUA (s oo s @
09t A Vo asiialll e 2lal LI 3BUAI (Ggina s e @l @
092, I Vgumg asasgeall cra £1l Glag, s dilets U ABUAN Gsiie sbe oSas o
(CU) u.u\_zl_”j (Cr) ‘Aﬁ)s_” i)Y
(He) asalielt &
(€) wssi &
(Kr) 0yl (Ne) ogdly (He) asubug!)
(Ca) asuadlsyl (@

v

oliall jaitlad S8 dygs doledi Y-V Gy pal

D
—

3500 —
300

2500 5
200 ~

Si
1500 4 1%

(C) eVl i s

1000 A

500 | U Na

] S S
N 0o F Ne
7 8 9 10

(Te) poyskadl | (Se) psuidecdd!
6.24 4.79 Nyl  (g/l) Zals)

* .ﬁ S —

450 221 AN (C) e 2 s

988 685




Jadll gualyall ynall - gualill canll - clynyll

Jocll Glygl calyla)

G091 Jodamll Acdd ol y muwy V-V Joalidd )y
ol yama crais (659l Jponlly BELTL Ball das]yiull AiBlie (iSies

(§29-1 Jgutandt 8 doladW) Y-¥ fealidd)y
3Lo3Y Ly Ay yaall yuoliadl iy cLelill ald Lot «imy i (Lgmaoms (305 1) bl o oLl (e s Lalall camy (@
s Jgutam 3 yaliall iy &5 Latic gpuings dolai¥l oa cylay 153555 Lnad i o7 | goin g ucecadl] Ajiadt JISI 3
robie ¢y gzl B Apnsl I Suae 1 O3S L el I SO st | LA (39808 1358 Syl B 20T Cas IS

S Sae¥T @3 sLa3Y Ly susliadl ¢35 (30l Jpamll Fyamll Shlas¥l b Alilaie pailas ol
(L51) 3395 (Uayec) e game s mmin il munyll b LISl Lo
(k) 2t - (¥
430, of AaeY -
Ll —

Lelinal 1] e sazmall Sl -

SIS | e cEyAl Khpas | s i) ROLGAN B! | eI Syl | cmatlen | T
Agewligd! (Sat! daiinlly 48,301 5yl
2,7 KF Sl F olall
2,8,7 KCI j\-é Cl )5-‘5-”
2,8,18,7 KBr Sl Br 2oyl
2,8,18,18,7 KI o l Ky
¢

ERIEEN IR




19201 Jgaall :aillill Gaagll

Aalolaie OLalSH (5595 Joto Y-Y Jaalidd )y,

2 v
. S| u ! i
. slel&|s5] J <
v | o o] Vo S o o
i 3 5 ¥ N d
J 2 £ d ol | L] || ¢ o
9 S D & &S s
¢ 9 ple s loe | | E ey,
O @ A | S
$ = Holslelolslals|o
fls S|l lole| e Y W] >
A ) o) I R 0
Yo Y = ¢ | " I ERE
R 5 J z
E B " o= E NS EREER
< 9 e s o | @ s | O
J - 14 -

robiall (659l Jodand! §-Y Jaalidd)y
S5 RS e Lay¥ by el (gysall Jpadl 2 palinall g)si canall 2 230 ()
HY s ola Al (63 g O3l 005S3 Gle Gumgyoeal) 3503 11 Ge gamall et 8 Gum gyl oy oo ()
H @Abiw&s;duuﬁiwﬁulc)Aﬁjé;lﬂYJb O gyl i de game ol L,.I:.Tgswj‘a,\:_ oy caline o

TH | He
1 4
Li | Be B|C|N|O]|F/|Ne
7] 9 1|12 | 14| 16 | 19 | 20

Na | Mg Al | Si| P|S|Cl|A
13 | 24 27 | 28 | 31 | 32 |355] 4
K|Ca|Sc| Ti|V |Cr{Mn|Fe|Co| Ni|Cu|Zn|Ga|Ge|As| Se r
39 | 40 | 45 | 48 | 51 | 52 | 55 | 56 | 59 59 |635| 65 | 70 | 73 | 75 | 79 84

.Mn (Be (Na (K LC%CT‘ «Ni :

3 .o
7 .2 LS 3 -z

Sl Jaug (Lsmiun i) M:ELQ:L:) 355 B 3aga goll culig IV sue Liaf sag . *\ Al sae ga (51 sl .
N5l ol 3yl s



Jadll gualyall ynall - gualill canll - clynyll

Al el L@\
Nl 5y LSy dap s g lgale gl oy Baads LS, b Lo ¥ Ity L Alels ALl bl o

gjjﬂ!djw‘gécjﬂhbmi 0-Y Jaaliddyy

Sl WP 550 i Sig Slo AlL B3I pailasil 1) BN (ailasll (e BN 5yl e 255 s

30305 iyl o el Y1 IST SUSU1 I U1 a5l oty - ale (S 53S0 ghanl) (05 darially gt

o3l e (PboSN) HEY (C) Ll daud Aagy Dore Ajle Zaub ) A30EY daub e ghun
cl3Lall oLl e (Ge © Si)

AL 3 91 N-Y Laalidd
3 .00
S5 Al el O I 098I e 130 ¢ (uadl azeS) dadis il 1S 8 e (gsimms o A 28U (ssiaed (Say
cJgasdl B Bunas 590 Tus LA [RPRICAL VA IREN
LAl (Mg LNa/ﬁwﬁS"j‘:W __..LA-”}ﬁj:'.\j—lAJ‘ . Y
S5 A I3 e 5yl yue JIESY) sde ghuill (6 .o
S genn B LWV sue (Gobow Ao gamall 03 Ol G aladl BBUAI Gyine 3 @lgyKI 6 Llo um sVl goimy T
o L! dalall

o9 Jouantt dawwg polie V-V Joallddyy
LAty el LT
ale Lo
cpoalid VvV /[ aie tMn /ol iZn /el :Cu / wpus iFe L
A L
AIEEY psliall
et LY AOMe B Jio ywolic oS5 Y 18y . Aadiya slguall a});@rona‘h;m;STojsﬁAymHm

i Sany e Ll clley / Sl 3a le du (Sian

3 e 3ylie yuolisll laet
ly iandt Agaetl M Jads



19201 Jgaall :aillill Gaagll

CjALt.AfijEjB N C i.
EgB oA .2 DyC Nd
A >

obiall Cagiatd A3,k 155981 Joantt ()
el el ALD s ¥ (5S35 (55901 Jgaell dacagy slewy ) puoliall 2308 53 1 SI5LATH
celogS Ale (y5S59 (6H9) Jguamtl lely (e I jioliall ola a3 : O A
(62930l Jsamll b s3ec thegammall
(o9l Jgazmll b EaT s 23y9ul!
2 i@
Selatl ) Lo
Be (i .Y

al3d elliady - LS Glies gy bl (g, e Lipen yuobiall os cal30 Jo¥1 Lig,aS0Y) G8UaIl g5iuh Gsims g
g 1] e plagions criig ySI) B3l agicue Uan puslisll o

4 o
.@)L’:ﬂ‘ YA 63:“.&&\4})1&.‘! dde ‘;gjl.ug a.c‘.}amj‘ (“Z"J Nd
.33)3..\_”5 1] k}m.” i.

.3 3‘)3.,\.”5 VI ?4.:.}‘_7-_&.” N
.2 5)5.)1‘3 1 ?4.:.54_7_&.” Nd

(2882) .1 ()

(28) @

5 Mg cagaiilall L

SaY S e S
}-‘by“BO})ﬁ-ﬁ‘ -
15 .Ca iagelSIl .
‘s N ﬁ v
sl sl s @)

(27) S0 @9



Jadll gualyall Jnall - galill canll - clyny8ll

:acilyll &

aplengSll bulgyll aagll

axagll Glegiagn
Fad90 JSI A Liadl yolaod!
Caugll od
oLid | QLS 3 jalaotl Ilat) OS2 jalasd! gt e t}m}o—” ¢! ‘?ﬁJ
LS . LS esla
P TP A JCTTI S SPOR ) BS- TR IR IR UR I B Ao 1 daglg,dl V=8 | (Y=0 V-0
(123 Aol el ot Leanloaill LS ol il A=
@iyl o sl Ul Y= oyl =8 V=8 e Al Lgianly ¥-1.Y-1
Aeaaladd) |l T) YO saas gl Bl Al
SleaSIl dasl 3l V—¢ Laall 33 : :
L_’"n: ~J:'J M"Jj (CLQL‘)OLZL(CLQL‘)YL(C
LYl ol sl Y=t Jaall 33,
L0501 LS, A faas Y- oy V=t I V= e ALY Y jeall Y=t | Yoy Yy
AlaeaSI el B8 Yt Jaall 439 oo Bl ys Y-t ol Ll st (£ 8-0
LSyl s -8 Jeall 3355 | 805V g Eealiiill LS, A1 -1
aisY! (3) Y i3 sl Al Al
(C) .-\ ‘(.}) 0 ‘(.)) Y
(z 9=) Olesaell V=& (popad Yot L3 VY=t e ANl Y eyl Y=g [ -V oo
gV @Sl Aapds £ e Vi ol Bl Al Y-V Y-V
Aadenll At Sl 0-¢ el -V
S ydly dalyull 0-8 Jaadl 439
Sostd!

leteadly Atbea ST daslg b V- £ 16 9 ol
Acadaltl o)l

. Lgalesst 31 g_'\_»j).SJY‘ Olaae dﬁ)la e «_sL'}_Q" ujs_'
&bj@ﬂ‘ N EEA tewd «_‘L'}_&“ O d}a.” n_m\_zd‘ J.mll' 4_1).\3)1_”3 A_J).‘.a_" J.«a\_ud‘ O aju}_'}" Ja."ﬁ).” ujs_'

L@ o Liaalod daslgy Led dlacen ciliya 5SS z«;}&mtﬂ :

A_'L»j).SJ}” e C\j)y ELg Lg_'i e F,9 HClg NH39 CH, 9 H,O9 Cly9 H, u—°' MJBY‘ A_M.A
u.]a.a.d‘ J.leﬂ uUaJa_zn ‘A‘J.‘Lu.u‘ <Us L)"""A"‘J 4_Lu.d| n_")L,JJ u—'ﬁj-‘s-‘y‘ g_‘_SJ.uU J.'LA.A u.'
«CH3;0H (C,H, N, 1 fia loudas ‘ ).S}” Z&:.A.ALM.J‘ uhﬁ\@@‘jﬁ\&u@@‘ :




axilingsll hylgyll :deylyll Gaagll

eoliall Sle 5T LA @l o @l bl ! 3 3l Lad eailian Jm woSUall Lidlies Gupall s dunll oo @
7 oo bl S Ayt ELLQ.UL:' Llaia¥ 5 e y3 18 L clly Guased) ialdl Caaall f\_x’;*u.ut Ay H, Hle Jie
colSadl dadlxs ) ALVl polinll dadlxag ity lS yadly yoliadl e ST Sy
|.J.Aj «_aLsz.nJ‘j).«aLuJ‘ ua:.d U_sLu.” ‘_<_S).J‘ u.” d)_i.dl ‘.J..A.g.su A.ul_uj‘ u)\_\.w.”j C.)Lu.” ua.u u.” ‘j}!a.u U' u}UaJ\ ﬁ.}‘ °
gealuad) olS el G Abay| I dAx s V- —t bolaadl T ableesSd Lvatly oS, ety day )3 Gy ¢ Agas
tJie Lgie H SO 0, 0¥ A0E B 3 - A8kesSI) dasl g0l aggae Y- il A s3SI SIS a g Il alaeil GiSay o
3? https://samyysandra.com/funny-covalent-bond-cartoon
oe M)ﬁa& e b IS of Lmel ausetl (ya (998w (hitps://www.pinterest.com/pin/107593878570114740/
SSTI 3 s caantd Ly 6 leally ¥l Cilmll Lo o I L cre -yl 1S agany JS e daslg) |
cdaslgy 5o9SS l pobiadl Tl 15ked g A8l Abnyl JI1 25400 i gl il agdia slaely LTI QIS o
cdaslg Il od (065 o g SOV A Lie 4y AilasST) danlg 1 (e dalizesd ib—&‘ ool e
TRES POV PRRCA U R o Gl daslg ) e Bl 19591 G sty juued Gle dalasmtl Lis Lkl dlazil] J.uu .
ALY @ 9l Jpamll B pimid JS gBses Labayg pumliall ZALT (oSl b daglg Il cudl le gy sall iyl
I3 g Al (o ren ) el
Alblmally 3Sed 2 40 el L3LAN @lbs¥l Causy e 50,01 e cagimay 2 se (3LE Gle (GHLA dal il g guinga puaiay uB @
by (o)l omdly 3l eSSl JuosS el L1 L ygls3 il 3 pmaad] ALl (ailuaslly HISBY) oia dayyl 35 olig Iy
lalewg 3yt
u-\-“-k.;}‘-z’gr‘-” &_’LS).A.” Lol . m*)lﬂYubAst.wuuLu_Puejﬁulcd}huuum‘ Ja.zb.d‘ "JS&C}‘Aﬁu"LB‘-?—’ °
Cada et ASLE aL.gjth 2 292l daal )3l Al ya e ‘_,_'.}.f}!l il Galas sl e
M‘Jamygum‘uw‘@)‘ym_g Myiub}amd.mllwﬂdmyh_u_suﬁ@ ‘ )JSlAlm'C)laj_w_'tb.y °
uS)AJ‘ u& o_sp}aﬂ u_'l_'j_')u 4_7;@“@_” g_a.Sb.J‘ ‘_,_” d};@}” O u)UaJ\ U.S.AJ 4.4.@.&\ o)SA zLJLn:J Sl i Lg'
w@d\ 4.‘4.»‘).” (:}g.u ..u..:_\g o).a.Sd.uaLa_’ ;)}ls.‘bu.oi).ugﬂ d.m M«_s\.u“)) uﬁ wb.u Ja.:\jj u.v»ji.: u.uLa_'
kel Gany il L Lgd puobiall (3685 bl in gl po 3aaaiall Z\:ML.‘:M dayl g )31 3,85 (fio yay yuoliall Jg
TS u?))i Cl\.ni M‘M‘ X
.)..a_v Lg.ejs.t 4_‘.‘1_15" n C).u.lﬁ zﬂa_u.uﬂ <\.4.u>_'>d‘ «_sLS).a_” ‘_,J‘ JLEJ.AI\ ,S_n.! 4.!4_‘.‘.4.‘_”)_‘4\_1.’_” «_s\_e)} JPu.u %) ;%‘z’\ Ja e
oSyl aggan sl Sang JS.:H:JL,M EW g....SUdlLua_.ulc_u)Lu\ soclicel 10ude Lin 3 o
3Y g b L] Basall Sy oS0 (il pall oM SRR A
el 2 shmh ga Lol g o dsas ST ‘;.Lz‘-;

1) Wa Ll A5



Jadll gualyall Jnall - galill canll - clyny8ll

p.@.&.” £ 9w9 M&J‘&@L&.&J‘

Wy (s rermall 093 sl Gle Guxd Lgidlia @B Gl yalslall ol Al Budaall HISBYI Lan fomsall liaa UJM .
seshad ) Lgal el 3509 (Lia A5a Y1 1L el Ly alad ¥y A all codliiatl] aluzeia Sty Loyt STl e oy
oyl alie mus syl s oldsde cd,BYl Lo 3lSLeall el il Zaleddl oo (Jiallsy . alslall Gl Jlas ale)
s gll bl S Sy LIl o culig Iy

P SOON R PPN TS

bLaal QS Lo aladl el o dasl il Y= oy el s claeadl aliaedl Lo LileaSd! dadlyall V=4 craped @

o2 szl ) e eyl Gae sl sa¥l skl Yot Jeall 3355 il daglall V=t Jaall Byy e o

AU GBS L=t V=t e ALY e

.ATJUQ.” g_'\:Sub(Gg LT) 0 ¢ L(C =] LT) Y L(C [s] 4?) Y .3..3.}5.” 2\:'\.4." M.;u.ui °

@M‘ é«aﬂ Y-¢ z&}é}eﬂ

PP P (PR TRV Y]

el LS s ISy ynliall ey paiiay Y-F

40 533 el S5 Ereaill Slae Y (e s (S50 Fhs ity T-F

bV e 335m el climadl a Signl S pe Hans Sy £-0

G eIl S5 (log syl i (e Bhamloailly 0¥ LS el G 0yl £

L3l (553 g b Hiaaluiilly Aga¥) LS el e JS Ol 5 lgaail iy 2 B £ ydy 01

Oyl 1S3

LSS, s il Chugs Leel 3T anamy eyl slace ] Gt 8L edbiatly 3ledl Lo ,laill gleal I OO £l 0

oand i ssiall Byll iye cliiale g cliSas 33 poll ligs¥ IS (po apeadd) 2551 LS ol frpam g litionl AuiS 70
LS AN [and Bomimiall Zapall LS Lle CIUAN 3uclicey ladly Zum gall

O bl @latll Sl ol 285 AL jlall Sy 5ISUI asgde pstl A4Syl (mgpall alus
NJ‘J\BT ‘u\}ﬁij M)\Sﬁi K)Lflm u.\.c.

SIS e (Sass S pall U513 B35 gl dal sl (s i syl (e 13 i 5011 Tonsed E3pant SG .
LAl S b e 5 Ll Ly gomill 13n Lo i sy - L85 0T 35500 (s L (oland) Bl 1 e ALy
e oy LY Y ‘T'o,lS ;

(3Ll gad) Hmnd Bl Al Jpum sl B Ll alig SINI (Add) e 3,53 s
I 1l g STV 38 ) Lin 3,SaY e Lgani Ay lallys (ol 3001 (guf) 51y 1)




axilingsll hylgyll :deylyll Gaagll

il Sloe 1 S35 Ay LI iy 53 (1 1de (60001 Jaml 3 yumiall gdses 8IS o daryll 2

a5l daal 2l 55 ) 5300anlly 5LENN (193 Ll (e i <SRISHI 5T "ELoi¥1 558" 5,50 ST was sSo of oSar o
O CLall S 3 iy 5 LS Lgaloteinly 35201 LSS 0 oSie 30 dasl g1 s Abslis LaylLiiel Sies 31 .S pell b
25,Sal judad Sle delew Al e € sae I e 5,540 ol Gudas

ale 3L 5 calaslae cre el Lo Gaudad cye clall oS3 Appuala alipdad 57 calaglasll 3 e Blelis 350 poateal
)01 055 s

e JS 53 polial] ey o Baad Latag - UMl LeantSs o) Aol om0 l3kell Gy Jlomall 1ia o5 5355 o
S0t 9 Y-8 Jeadl 854 yIA0) Zt:u};}” Cile gam ol (o ) L«;:si It (qL:g OF Casmag 35 ASLS Q\jﬁ}fﬁ

a0 TSl yuobiall ) (S e LS T o jumlie (oo S e (32985 LS AN @ulatd oS5l Julmtl] olase il il sl o

el Bl LT eliSis uealolly ¥ @lS, Al ailod Gan sladial e el saclae Y=t bolis 13 o
oailazl Gl s gl Lblin)|

sl @il s sy JSal sk Arealodl] SLS,AN (an 05S5 13 Sied) Galluainll La S50 Gan 332 g SOl mlg o
ahwgswumpg_é)iu Al byl 1 55 (0T ST (b yeSU Al ga yud g sLall B ligall ALLE 5l LeiSly alle
(LS, (e fpaesill MSI Gailinial] Gaad cleliid s sy ) clSA11

R0 oy g ilaslaall 30 LB Lol pmiliad o comdly GO an ] oIS Aaalocily gV LS, AN Gany 2ais i o

el de (93 gl] Cllall & ABLE B sladl Glddy el LaSe HluailS s dall alel Gogye clin] B 23 a3 e
namie Glld g leail 3yl cilays il (Alares L853) Brealad slge Slo 3BT Lgases o2 a3 . slgell Gl Cagiinty
L) el Gpealiill LS A1y B ¥ LS A1 Gia Ll 5 jlganil el 53 €23 poe 33l5e s yal I AN Il Ll
Bganlacilly 235391 IS b 3Ll 5535 (bl s B3 sall) A samlicrns (65211 Gy (3al s Alglomal £(Y—t
ekl wlS,A b

I s 9w Z\fda\éd“n:«.b\.é.d‘

Iitgls < Lgolaical CoMIall (s e oy B Ll L] Mwlﬁi_m,ﬂuw,_:sﬂukwmw;}:m s ggimy 23 o

)3.&)1 4.0.44.! u\AUa.t ‘Q‘J&u.u‘ J.m m_,JUa.” R ru.hLa.n.” PRV.Y u).m 43 U‘d‘ 44‘).44.‘_” u\_a_u.dl_v Lla Yl .,\.t.a.n.” O ujs.t

g.aﬁ ub..d‘ww\.n.d‘ 4_4.0.45‘;.” dﬂdmuwﬂ&&ud&dw|qu.m‘@),\ﬂ«_'l.cj—ezd‘ji

B Lue 930 ¢)3Sce gl L) 2l "slae 91 lola” aliianls o ($iane e Islens o codall (and Lol oo

4.4{9:‘2” W‘j«_‘bi).SJY‘ ‘jj‘&ﬁwme‘mb Lbj_u.u.d_'j ua.‘a.mdg.uu §).EJ| 4.&\.‘.4‘)_& L)'J)"

ST ALl 35 ol LS e 5l 581 LS, AN e £-8 Jaall T 59 25
2091 LA s (Lol

S Ll 3

TR



Jadll gualyall Jnall - galill canll - clyny8ll

Ortyoldf -8 16 945 g0l

Acadaltl B4
2050l oS, Lgibial (e gl A8Ldly A goll «_sl_v}')u(da.;.m Lg_'u &}o}“ uLS).n.U LA il oy -0

el oty alell Gl b Ley 0y5,SU Aabiina g sunae JISaT allia 5i S0y V-V

coubelly el yemtl B Aed il Laalaall Sl Gy Y-V

53Lay o iald 53LeS ol yll alaiial JEell Jranw e ¢ S3L1 LaguS s codlyolly ulall bl asioad G dagys Y-V
daill calgal B Gulall alaisiaalg sl yeSl Aliage

Si0, (5Salaill spaaST LB Sl @maall Syl oSyl sy £V

Oyl 1S3

(‘:‘..L‘Lu.u\_! ‘a.g.o 4.«4\_7_” MLLJ‘ (&P)L&J ;Lu u.l:_ uﬁ))lﬁ Mﬁ u_ﬁ‘)xUj u.uLA.U daliza 4_A.u_)> C)Lu «_')Ua_ﬂ u.l:_ uA).C‘ °
d.u.q.d Al U}'U‘ 4 u}s_ﬁ ul (e o JLLAJ.LAJ‘ u‘ r\.g_' &4.43 (‘LLQALU.A—J‘ Ja.t‘ﬁ)ﬂ) M‘ u‘..\_u_nj (u}.v)s_” ub)) JL:.ALA.”
s yumiall Agolinall el

oo bl @3- 3511 (e Falad e (il pon) Golioy el bl gy Julliall 1) Sldl S Sl gl gl el (o caliie sl o
ﬁlhﬂufm.huﬂ&@w@ﬂmt};t @ comlin ) 6B Alaliugs Lageuyall JMIAN Lo 3uo¥ dasyd cpe dalad lal]
sl 2l g5 cpotomd sl yontl Jom cibaglaadl (s gl bl 00yl @l Ao g yaally ecmdl yomll ul33 (ya By Ails e
(B s sa cope) palliazll Gaas (o g (s edli) AL oS53l iy (onlus)

ekl Lealudl] ol slily 2581 el ysll) ALl oS i3l o

518 LT a0 it Lty B ll a1 g g cel8325 (oS A5 L, A0 LSl ol e o
<y JLieS aga350all

Sliag . uladly codl ymll Aoz Leanload JISEY oo sl poetly (uladl Gl LB Loy o0yg0,SU dalize ol JISEYT (230 o
Ciimy S Lliedad ams (Ml Laall 55LEY1 o3 (fullerenes) cyaysLuclls (graphene) coislyoell Jie (330,SU vt a3
Lol 2lall Hlguni¥l & 539 5L 1Sl Aubin gall B coal pomll Alilas il dlg ccdl pomll (e 33 pd0e Ak 45T e (bl poet!
$9S ala¥ I PN OVEN (t)l_m}ll Aol 9f) Apled g dnulon clals 10 A58 (50, u.nul.u*)) 62 plsall
@l iV S35 cdall B3 piuall clgudl by J83 AlinsS o )l sall aladeil oSy ABgma N led oYy "Gagl ol

Aaglie @ildg 1ax 3)w Goye Gl sl e @3 slge piual oS Ausili il 3 Loanial wicy 29,50V 35S

.(traction and tensile) ailly comcull 15

oy 63T A o Loge S0 lanll alalalys (g (oo Logie JSI Sadtl] (o€l cadlyonlly ulall

-OsSalead ! a7 5L (u.ﬁ):.bSLd\)‘_maﬂ

L!a.uu.‘Sb.AJ 3 ymaall cilacall day @ Gy ASLI) o101 e a1 193V Jo 230y Lia (3 .g.w“;“e Ol ey o

Latiz ol ¢ 15091 kel alusical 055 Cagany . ISl §153Y Aominl o) ALY J)buﬁﬁrmum Sl Lol
ezl gm dayl ) 3g LSS STyl fn coladMa Yl ST Lia i el ealSeid! ye

MwiuS‘fJ‘uJ|dﬁd|uj‘uM|cL@&:a‘LmL¢y\J.AlsLuL\.JM_vM_CmIJ‘ AL P Y % S P

o cadlymlly ulell Aabiz ol AL (ST yule . Blecdl 12 3 Lgule o5 L T Al 30e 35 . Aali o

Bueal ISV Lea 531 B a Gl Wil S5 e Ll g



axilingsll hylgyll :deylyll Gaagll

‘-q.@.é.n £ 9wy pRAZ ] ‘&:@Lﬂ-ﬂ-“

2 A G Baga sl 5aI AL dasl g 3 g )5 - ALl o€ 5ty dasl g 31y Sl (ya OaiSlie ud Il (S Lo WL o
(re Aabizoll ¢ 15381 Aadlie B A5 sl (g yally Heuall alaiil Sy I3l oy 2SS Slay ALl & o e
ALl a3 G dag 31 1558 e Loy - pumgall 108 B (02 Y dpaumliall cibigaall (e Julall lin hy bl o1l
ol IS #1957 Crn suatd] e ATl 3503 5u5a5 B 35kjuall allaslly

A et Ol igly L8]

o laall QLS Lo daieiadl 3djoetl ulSLall 0-8 g 30e0 V) ulSal dands $-8 fyad @

5Ll e lly dagl 0 0= Jaall B3y5
LUl QLS G Vot I VY8 e ALLYT e

LAl QS B VU sus ol Al AT e

o o T T RN B &
dylncll alnssui Ul 33450 GilaLagyl
AL LS ) 8 da 0 A s 1€ Lol

150 yLg!
OLOGET (o™ Aldiniw ¥ Ad S Aalatiel! A8 el las Aiyyday (yey o
(sl Slaclait| (e Aol ¢LG1 Lgud Las) Sil9a¥1g 3562 Y1y
Ot E g Olawleatly Ollas Madl Jmcuwsg A pomil| jomiy o
Lganding CLiLedy A ponid| Ol Mot (L8l o
Al byl e saal 35t Zaleddl el e clijetl JISAT ) il Sl cMall suelus ) doliil 10 o
sl 11 (25859 yureaSS BuaS peain s yue llng HA5L S e Lanll ¥ sl (399 S i€ QAL o gy o olLiatll 1) S
Ll e
et (randly @l SN 3Ll ool 3.aS @l 7 rdl Ayl A il il gl Lgds aluzials cile sema s U Jasy
ceYslaall lge Il Anlondl gy 12y SileasI Jo il dilnty Le e sl 3kedd] aliieionl audadl (e - Bpaalodid] LSyl
el s e+ L i oye LA S ey SLeaS cde Litl Bghga ¥ alas LSS ol
2H,+ 0, — 2H,0
CH,+ 20,— CO,+ 2H,0
A Vaimg edle Ll oka Ao ita Alat! GOttty esdlelind Zighse yud c¥ales LUK, A5G A ol ) I




Jadll gualyall ynall - gualill canll - clynyll

i o e

H—H H, REESTPReri]
Cl—Cl Cl, ST
N=N N, O 9 |
1O H,0 Ll
H-ClI HCI e
N L.
H
H_C|:_H CH4 OE:‘-“J‘
|
H
H\ _ /H v
/C_C\ CH . :":2“
H H -
O0=C=0 co, 05831 ST A
HH
H-C-C-0—H C,H:OH Jsled!
H H
H O
L N
H—C—C—-O—H CH,COOH cligilayl
| ‘ ¢
H
L 2



axilingsll hylgyll :deylyll Gaagll

20519 Acad Ll OLS pall Gaas paibas Aulys Y- dolid

NARPAY
e A Fei s AALRLAT) A el Ackac B das (s @
(Frsulicad | Slasclaid| (o Aleals $LS1 Lgid Las) Sgadly g ¥l Sluidils
LGy g Colaala g Collam Sadl ey Ay pomcid | jomics o
gasing kel ooyl Sillas et (381G
o 53l ALy LAl 35 slgami¥] iy oyl e Lty Aipa¥l LS a1l pailind ey doLiill 1ot b amis
g5 Buealull LS yall Lalall aSliaill sl Coutgs Ealiia LS A 3L e

OPC PRI PRNPON [

oS e o (4 302) Guwdeedd gl o
cilysleS daale o Shoat caulii Jols o
Lala) Gl o O3 By o
bl Jmw o silS e

(N ool @by o (el pmtl) 5 SI laB] (e Ae gazma o
ool ped o (3 3e) AL g€ Il o
Jay o (2 3ae) zlowsd @8 cbiliss o

£ s By
ﬁﬁf-’}‘aj‘ ..\.Dj.\s ° ).CM@LU.@S)LJJ BEY= V)
L_"."J"'"“ 3? Lf)-”'—‘é Cagn 3ol o ‘)J,.LAT‘)LP °

Aadlautlg ya¥ ) Ol Liio| A

oLaall 1o 2uan sLST Gblaally 3511 103,05 L3160 Uil iy Gle sy il oyl o
sl e e B Ayl Adl Gle IS (oyaly e

2SS el B Dl 5 wguotsl Jeud ZaaY N 45 o

calomtl g oyueald AL €I 5 gl dewadba izt (Al (1) ulmid| il S o

Lo s 358 lilaS (il gy AL yeSIl Jeo 5l g laami¥l il 3 o sl bl edlm s aluziols cel 7
cellabinty Lile LS b bl Gl JAS el da (Sen - Lehslian Lbsban g1 due 52

\ .
N



Jadll gualyall ynall - gualill canll - clynyll

L Jgun

LS 053 o Wla 5 3555 bl @ o paadiion 15 (Loles eglslun sbe oDUall ulaions o) salanSke

w 2

Jose je | sladl B ol e ) S Am | sk el | CuSO, | oliys
2 =L yesU (317 glL) 3y Ao o ¢ gledl (1) bt
AuLatl DLl Tays oye ool sie Wal
Usl=a (S5 Sl 3Lt dx s
o)}g.lf.af (650 oC) %)110°C
oo g Lz )5 ady
. ;l_,J_GSJJ (GLQ-” Qlfu“};
Josa yii 3o | eladl B sy Y| 370°C (e e 50-60°C | x| oealad | CyMe, i
GRSl | 2 gl 4Ty doscs oL
Y e gl | elodldl o
5Ll A gunall
s pt | o2 ol Lo 2230°C 1730°C | oipn | oeabs | SO, | ey
o2 slyeSl | (014 glL) cLall W ) L)
AV (pe 4 s Yy oS
Ayl | cleaddl (RYIWRY
LaSLa! dygunall
Joge pe | clall B sy 1465 °C 801°C | b Sixi | NaCl ysls
2 byl (358 g/L) po2igatl
Lol ALl
slma STy
0354009
O
Lyl




axilingsll hylgyll :deylyll Gaagll

ling 5aLell il gant U 25 Bll Aranlull daalg 1 e mae ama o s 59 <(cdl ponll) 032, S0 Al 3 (S0
B e 0 ylgumdl Ay (3sS3 Iy ABUAT (e S by

Ul Gili4 ol Calilal

el .o Lealas .7 V-8
Lonl g
SLEY Al ) Legio S ot Baabos Aasly oSS g cibip IV pe Z93 OISHLET Gumgyasall 3 0¥ Y-8
(pseleall Agalial)
Sl bzl ol @lig¥ gu Lo Gl 3ugaid) 380k oSl ol g3 ¥-d
) -
GRS FC RS R R T @ -
DN DN S0
) ©Y) ),
0-¢
[MgF* = [Lir’ - [Na]” -
[Cal*= - .2 T < [

o 09831 350 o dad x5 dwdd ealign ,SII Gygal o g'_’o gl Aoyl py enlign )SII ¢y gl & ‘5‘9_.3)5.:4_” 09018 da iy 1-¢
Aaales daslg o ummaSYl @l

Ca(NO,), .A sicl, .\ V=¢
znCl, .4 cs, .Y
NH, . )+ PCl, .Y
HCI .Y Sio, .¢
CusO, .Y K,SO, .0
SO, .Y AlF,
Fe, Vv
Cu=1,N=2,0=6 .t Na=1€0=1H=1 A-§

C=12,H=22,0=11 .0




Jadll gualyall ynall - gualill canll - clynyll

celiygSIl a8 e Jaad Bl 33 Bulles sl ilisals Bumgo asasgen cilisgl (e ) geaaedl (385

lell 3y5h o LilSla 3 lS elig¥ls (S ymll 3ym i 5T sl 3525 putal

(Sl G uds) oyl il @lads e Bagds IS S5 1y 5 (358 pate jud ) B3 ligyT 3539 orea -
i 35 Lesiaas 3155 0l Lol g Le szl yomdl i (s B (653 3339 s -0

(L) ZL83U5) ALACE 2 ysh A 3558 Bueal dasl gy 51 015058 155 ol 1508 853 S b a3 e pubell oY
o5 6T 058 153 T e Aaald ol 50 44 0o50pSI 133 sy gyl Lal 253 Al Joms Lin 53
(oLas¥1 L5L8) Amlacus cslids

s e Y Bag gl esliymtl oY

S5 e ol 5T g3 e oy JS 550 301 4 055 slas¥l M Al (€55 e (Slall LIS g5t
Fsealid dalg s Led

Voot
VV-¢
\Y-¢

\v-¢

V¢-¢
\o-¢

hLiull alis Gyyloi &bl
A d) S 3 (8 beasSII dadl 1 V£ (yd pa

! Zageid ‘@ug‘w‘ AlearSI| Ziuall S a8

i

(:ﬁ:::@:> H-Cl HCI O gyl SupslS
o
% H N H H,0 ALl
N R
C@ H/l‘_i\H NH3 l:u}n}”
i
H/(I:\H CH4 C)D-"LQ-"




axilingsll hylgyll :deylyll Gaagll

el dasl gyl ey il ST 333 US JSE5 @
el dailsy gt 05Suben 355 JS S8 @
(35S ke b 62) Hplh (5S3 Y ASLE Lpaaleatl] dagl g1 o 38 Liall by yiSIWI (Y (el SIS Winge ottt 2as) @
P Bauke S 315 W15m Leles (Sans Sl Gy JE5 Y g (0ol e 30l (3) B2uls S Jals 285 Uy
LS s Gl e axly ol
OSas llg Aaais (693 o el ymll B (50yST elhd @iliids G Baga gedl (65811 Y @i 33LeS codlymll Jons LY
coan 358 Lgnny Uggun 3155 o wladall olgl

@HS"&L}&};"&M Y-8 (ot pad

cu:0)1:1 .\ @ cwo v @

(Mg:Br)1:2 .Y Na,CO; .Y
(Mg:N)3:2 .Y ZnSO, .Y
(Fe:0:H)1:3:3 .¢ AgNO; . ¢
(N:H:S:0)2:81:4 .0 MgBr, .0
(K:0)2:1 . ‘ (NH,),S0, .1
KO .Y Mg;N, .V
K;PO, .A
Fe(OH);, .4
CrCl; .\
Na* cr _.Na* - ) .
Cr Néf"'""""".él‘ X
o Né:’________i___:»_"CI‘
Na* e Na*
r N + —




Jadll gualyall ynall - gualill canll - clynyll

tpsueei Ladl agylS (oS 5. Y

e N 2+ N
~ cr Mg2* - cr -
Arad Lt Sl jamdt (8 gl S ¥ot (ot p
A Pyl 1 Ll
/T\ HeNGSH .
H H H X o (NH;) LogaY|
H
0 o
H” >MH . O (H,0) «Lad!
H® *H
H-Cl HYo .C'.: (HCI) (i 9y08d) 258
H H H o H
I I xe xe
H-C-C-H HeCLCLoH (CaHo) oLyl
| | X ® X @
H H HoH
H\ _C/H xHo xHo
H/C_ “H cixcC (CHy) ¥
H H
H H
I I
H- C— C-O—H
I I
H H




axilingsll hylgyll :deylyll Gaagll

A0 W OIS Anedo £-8 G pad

L e PPRNER ]
..... A0 @l ¥ly Lemgall 20N ligSU oSy 13 i usﬁ e g5ime g1 bl 05,
i celyeSU 13 Mage oLl
Myﬁ\umﬁl‘dﬂmusdﬁuutﬂu\ i e S Shose slell 2
.................................................................... ~‘L,_‘-':_Jj)-‘s—‘:2‘ .)‘\9.&.“_.' ‘\___u%y‘ A‘}‘J‘
B O badl] (S AleS e Sulal ey
4.‘.\1.’).@5.” gUaﬁY| 9=
Loe¥l Al L5 asmgedl wlin¥ iy oY pem! 0355 - it MSs AVl ol sl bt
. L Gl il CSpn Ll aid ol aslysldl
U AN SALE DA e il s Gl g Al Sbsl
..................................................................... e €
...... 93 Junds Tesmaall 29081 3| Sld GEa By Lol lays Asdl SLSA wlhe
Bl ab}.)u (dal:o.” n_ﬁﬂ):J‘ (tu.!a_vu ;Alclij
ke
..... Al 2liga¥ly Aimpall il s o oSy Bl B2 e sl Ch el @ Losie
..... S B el ey pguall il (S0 5 reaiall oSl gy ojlgail B3 0o el
B ;Lt).gg.u ‘.J..o )LAQ}A
sy gz JaiS Ol b (S yggunall
45k !

5
dadvalldco st OISt 0-¢

Lol 0Seey - Lot LSl g / Lhenlss LS5 clley sag - 1ayS / GudaS aseds JSis 035Sabecad] S
Lol gy e 35001 2 539 sl SHM gz a3 s @i 2652/ dapai e 61 e 301

Sy e sas¥1 IS / alad LS (855 b Les 3laye sSlidd|
o Sl T Cagyan . ulald / Cdlianlt 36les 3805 pailas 4



Jadll gualyall ynall - gualill canll - clynyll

339> gl Q‘;Aﬂ EREE S| &L»L’j):SJ:)” e Hlasg M)—Z/M)L@.@J‘ Aoy cllad oag ddly / Llal Al 3l
OsSateaad) SreiST LSS oo I3 sy 15301 (s (sl 1) Arealuaidl dasl g, 0l LS5 3 cpsSabeadl cansST SLS o5 3
3l e HLall Jai 3y clin Sl 4S5 B s ¥ 3l tebyeSll fioga il / Jiaga

| PUGYIR] S

sl Lo day3 Legia JS €53 IS5 Gl 300 psen 0¥ | 2,10 Bl 33ke laadly bl o JS
g3 (Aala) Ageales

dalgy (198 o8 il HLd O D yLind) Slig ST W acea Y cLyeSU imga pud Gulall
(B OIS Gllias ¥ 9a9) Tosla i deaabus

A (698 Lgis a3 cedlpmll oS5 0 Al ladall oY aat) sile 5o cudl ol

Lads IS e W3 O LeiSay (352) 338 pake yai lig €] 355 £ LSt Lo g0 Codlpand)
eI Lt Jai

(1) ‘
Jodl glygl Sl

(LeauSH dagt i V- € Jaali 4B

o ’

HCI o 5 5gdl 5 518 6 5 Cly ISl e 5> Ha (o 5 5egd) 6
(v 7
& & G O
H,0 sloll s (s 55 NH; L 5a Y1 56 5 CH, 0l s
*

\ .
&



axilingsll hylgyll :deylyll Gaagll

o)

CH;OH J sl ¥l e 5 CO, 05 S AT S 55 5
Nzaﬁjﬁj“é} 02 J?MSFY\%”;J;

NaCI(ﬁsraJ\ijJS

2—

(MgO) p sommiéLedl 1T




Jadll gualyall ynall - gualill canll - clynyll

A09aWI Oygldl Y- Jaalidd)g

‘a‘g:v_s‘yaﬂ ug:'T o
(Al (558) Bt A 3ling o€ 3lnl (653 .
@2 Aegamall pd) 2 Ol isI Y aue Sbhigiua 2o KPS B3] aiall \
YR PR )t Bl Gy A9, SV AdUaY) | Ol s Y| PbeasII
| 1 3 1" Na ‘Aj:mya.”
il 7 3 17 Cl Brice]

00) GigyiIl 5500 853 i3 / 151 pnanl ST 5 0] LS5 3330 (sl EESIE VATV PSPPSRI A
58833 G asaagio 353 e 0] JLEDI @ / 151l ST 9,50 L53 3aml (pspageall

NaC|rﬁbraj\u\iJ}.\5

ARy Q}.ﬁ Sl el &1 L}‘}d/&.\}b Al L= s JJJ}.\SJ‘ Qﬁi&mj/s.\}b loj.aw‘:ﬁ.\jaaﬂ uj:'TJ-"-'L..‘ <
NaCl : daall (55 / ayslS ool JSI uslg

A0l SN Aual LS Y- JoalldD)y

5% S pad | B Sals Comgaldl 09 | Ll (ea¥l JOAT G

1x 1x . )

NacCl Na* or Na Cl f‘sﬁgy.a.” .J.Dj.\s
1x 2 X ) .

MgBr, Mg? B Mg Br pgetie Lall uiag o
1x 3 x

AlF, Al
Al F-
2 X 1x

K,O K*
K* o
X2 3 x

Fe,O, Fe3*
Fe3* o=




axilingsll hylgyll :deylyll Gaagll

1

R A T FS Balsat ool 0¥l | il Oy S, -
1x 1x S
NaOH Na* OH" D 9yt
Na* OH" e}g)}mﬂ
Ma(NO 1x 2x Ma2 . . R
1x 3x S
Al(OH), Al OH- S
Al OH" ‘13:!.&‘9_‘&‘
2x 1x N ” R .
1x x 1 ” ”
FeSO, Forr SOz Fe SO? (1) o=l @l xS
H,S0, .2 HNO, .a S0, .z CH, .o TR
A0 OLS pall porio £-8 Jaall Ay
g‘é,.;n Lo | Oliga¥isae | OLg¥ sne | He¥Wdhis | Og¥ Ao u.S_).o-N o
A gadl gl oL L {9
KBr 1 1 K* Br aﬁu\:’j{ﬂ dota gy
MgO 1 1 Mg?* oz ﬁww\ .J.J.uIST
Na,SO, 2 1 Na* SO7 ‘3_933_9.4&‘ a\l&.&
Ca(OH), 1 2 Ca?* OH" PPV (3] VISR
AI(NO,), 1 3 Al NO; POVPYN b ENPLH
Cr(OH), 1 3 cr* OH" (1) po,SIlueS gy
Fe,O, 2 3 Fed 02 () pased! ST
¢ - s " -
Soobd) oS g dayl o) 0= (Lol
(e | s, 3a
s i ealud conl R
hd - R £ £ - B &
- - & . 2 2 -




Jadll gualyall ynall - gualill canll - clynyll

ORI P (IS R
LSl Lo ga el ol L (Gan 359 Leunay culadall 31353) eume i 3ale el ! Y
eSOl s O
el Ol Joo5 @

d
ol i g9 paiall ggd AT Y
312 pgasgall podgeall wyslS
518Y G gyl LigeY|
el SHEY (g gl ()
o a g1 sl S ST
e oY sV (529
S38Y (350, Ol
ol SHEY (g2 (e
el HEY (g il & ¢

N



axilingsll hylgyll :deylyll Gaagll

sl gy Rnn (653 L Alapedl Fuealoatll L3N s B35 sall 53l T W ¢l Zigd Ababblucitl daglg 11 o e (@D
Slgadl Lan JSET L 10s duadiie oLl Ll @il s cllies Lige¥l 5T oluellS 3 pwuall Glujamdt @l slsell ol
Baaled daily o slsall ol B 55250 Basly JS oY dadud Al aS153 (0 sSebeaall w55 (bl panlo]
adiye Glde g lgad) cils s cllaiy Bulasg Al lgadl ¢l 0¢SSg . dugd

eals dailg, .1 @

(=)

o XN

ng.;‘}“ GL’SJ’;-

Al oy 5530 000 e (il ZBUAYI (pa S 53 ) gl ¥ Gl iyl oo Rdunis B33 o $3D d25 @
REA A

daagll aglai alial Calyll

RERLPY- U (I IRV SR (I

Caalos dasl gy Al e ul35 e o Gl reg el

LB G )TaA g U] 793 s Aeaaboatt] Alayl |

- OnttaaSlaia (i & (Dhesms gl (o B Bl g i3lant 353 1205031 Al 1
FRIRVEURRIIERE )

() el o

NaCl .z

sgan gl Jslma L2

Aealos Al

gl 5l Lo Jamall AU (e 31 ) i Wy 1 A lieell culinir (o By (6531
Nds dndzia Glde g Hlgeail el Ll !




Jadll gualyall ynall - gualill canll - clynyll

Na S )}\S_H .i O
LCF (ysals Na* (gl S 136y . 5511 533 acsal o Lindl AU (g5is (po s Lgig i€ agaasual] 355 wads g
sl gl 055 (S lath (e & hemmy el Cray g ASilieng 58 laed 353 Aom i ()38 Ll Ayl 1

NaCl asssgeall dyyslS
ALy 1 Agd LSl yeS il (558 Alaal s B o) 305001 ALl 3 55 @linl asaageall @lisl dad)s
B3Ledl s ST Bl (e ST G (e Lganny iyt Gl b,
.0,Si Jsud Sy SIO, .1 (3
e P2 wim ;k:g)'; o
AL S B Jang Aoy 5mtll LoiSay (SLig ) 5 Silisl) Bigmidin Slaseas w253 ¥ g
Aealas by, .7
cadad le 5303 dlamy Lo 395400 (e Al gag (ALl 4S5 Corews 330 8V Lnndall 33La1 (bl Sy o0
celell B padl 3Sm g Les e 353 Leans Alsgens YY1 oyl clinds aulaiady 4315 5oke LY .z



aalhll ailyseig Jelaill dcpm J3cb taunlill daagll

o0 oo (1] & o oo '9 o oo (1] W '9 (1] L] L1l]
aalhll Glpcig Jelaill acjpu Jacn :amnliall aaagll
axagll dilcgagn
&9.44‘9.& JSI Ao Lot jalaodd
blidl ols 2 pladd! | cdlall Gls 3 jalad! P g g2l Qugll @8,
st | el
V=0 Jl5all Y ey Jaad V=0 | Y21 1A
SheasSIl Je Ll £=1)
Aumlasal o Lwall 5815 1=0 oy a3 ey ok 10 oL VI 555l Jalsadl Y20 | (Y21 o0y
Jelatl de yew Jiak e ol 3 Lisay o Lol R yuw JAas G2 | 021 Y-
déL&J ey Ji_a_: doded Y=0 0yl SL Z Ll Ae o aciy J-;-LE‘-“ V=1 A0
BLe g | oo 38l 58l Y-0 daliss
Joiahy asbaantl 2ylas Y0 G pel el 36 s Jons
Sl Je il Ay | 33501 Jalgall Y—0 Lol
AT eMalas £-0 oy Jelidl) Be i June Sle
T yw oA 10 Jaall BB,y | A0 AL TTO Ge Al
JE.LAIJ‘ V=Y sus ol lgd alind
e Jelis Y=0 Jaall 43,
poadseall il p 8o cb)yslS g gl
oteeaill 3313 CIA 0-0 1y pad AL -0 dalas Y| Lb sl ol s Yoo A=V
| el aleS g uadl s LulSTy 5 pmell A Ladl g 33, AL e Lat!
o2 33lall il s Y0 Jeall 33 -0 Jlgel
A5 Lea S eodle Lol A 3ol Bilgh Al
Jeladl 3,0, £-0 sl 334

Sloglaall (oo JELatl Aoy JAas (uldy SBLI gen Gl b Loy conylatll Y Baliall 35

. Lg.n.,\:iu_v’b;di_” Bt

Y @ay Y-))

olnadll

aS Caay £-))
Jie) Aadall




Jadll gualyall Jnall - galill canll - clyny8ll

Oyl 1S3

Agesdll meilis B Gumd AdlieS LS Lo Alial (o ye g Wil 75l IS (e Jo L] e puw Jhna g gagal Il Gaa o
oo (Layudy dadill (559 RSS! (ulSYI oty adall SLe 31y 1S) Bidadd) coMALE 5 Fay yeadl L L+ g
oM Ll B & gas eile o o 1s55Las

Slibeally e liaall (ol ,230) Gandall Jhaall (o g el Jines 2SLasSI @OLALEI (any Sigus Aaal o OOl (130 o
Gl Js> wa)lSaT Jumad weul] bl Sialdl Canall Ayl ol iy (opud s muagllS Olus¥l mu 3 Ll
cede Lol ¢l Aoy Juas 3005

Gy 5yslad g (eomdll HLid g umlallS) 3531 sl gadl JLaiil A yany 33k praing Lroulad sood O] e oo () iy o
Mgﬂp@ﬁbzﬁj.\a ‘—’L‘-‘-"igﬂﬁ@:“:“é’\-’-‘ﬁ ;(c:f\.bc.ﬂ J}igﬂéj LfJL".""L." 8ly! e Jlaa 321 ,8 3T TGN ES R P
L) Lae Ly 3gm g 251Sa] g codlelantl oa Jie golis

oyl 12 S iy eyl g e e il ke 38 3Lyl T (AU Lane 53Le M gaal e elis JALE! Ao yuw JOah aggie (331 o
Jalinll e yuw Jias o il Aaslie 2a cladinl Gl po Ladas o] clilSely Sl dubeat] Aaii¥) (e 2o fine ol )L
e Jelay Jileesd)

25l Golidy pan 31T s o Ly coimn Joli ey Jias Bl Al el lailly el e 71,330 Gle Ol i o
ERYR(

C).Aj.BJL‘.‘. LG-'}‘ML":‘J‘ Z\_Um.ﬂ 3}4_}%2\)‘3\3:9\ ‘l"':‘:“-‘-"‘: R'AJMUJLQ_D.:@ |545§:.UT 2\.\})4.” a;&.bgbgw‘ulc% °
s olally el Gipdo e G cre Gasil el

LRGN w5150 T 05S3 o AL sl gell o] gial Bulih Guyb e Ao yadl Jad Luld ISV of Ll 35, o

gat! ;}wj'&.‘daw|m¢.&\.&.¢ﬂ

s ke Bae B JALE &g ey ulid @ 3 oyl Jolie dulid @ JELEI Ay Jhas o Ol 1] ane o

ol A dawis 3aSy Aulaatl Alai¥ 2an LT AlEL Al ool Jaill g dall el @ B Aiges OO dy U3 e
gyl s alal

B g dag s JALE Be yaw Jhns 2Ll o e 385 JALEN ey Jsog JELE e pew Sk 3La3l (s odLIall daliey 3




aalhll ailyseig Jelaill dcpm J3cb taunlill daagll

JELATN Al puw JArs (58 5,95001 Jalgall 1 Y-0 ¢ 9.5 gl
Acadad) BIAN
e il o) JA L Ae y L Jhak slamiy Lileal) Gylall Cainy V)

Sloslaall (o JALEN A e Jhns (uldy SN an i b Lay cnlatll s1ya Y Zaclidll 33ga ¥y @lga¥) 255 Y-))

c3laagll

Ayl Jhut e 3yl ymmll a9 35Laml ol gally (lasad) G Live) cilosanl] omamy 3,300 (o S 580 Gy Y1

.«;.}LéL&:Jl

H

e Ll elagearel G aoleatl 51585 e 3 50,01 i 580 2k 0-))
L5 ! e sbata aleeat] soie 53l g AALEAN caleweuml] (s asbasill 51 S5 M cye 351l Eom s 53 5ol 2y 1)

el S (dagiind! @3l ) A5l (o L5aY dall

AL A e Jiaes Aaleiell Colatl] e 33g3Lall @bladl ,2udy V-))

B LS (gLl Bl pinl Gigas pad s Al Jelgall B Ol (23Ly (1-0) Giladl g sunsalls §snsall s day|
Jelatl e yo Jhns e 5550 Lol sall Zlimad (aliadl Lo oLl Jie) cal3lidly (3l o lae o) Aad1 Guo Lwal
kst

Jauk Gl (5 pmdl By 5uSyall cJelitl placs alise) Jalgall [37 slazin¥ (Y0 (V=0 1-0) Lbaall 3asiVL cyaid
Jelad! de

Slgall gam] O Linal ol gy - Al Ll oyl Mgl oo Ul g @ el 3 § el ¢y5Sea JA LT ()T Sl g
el il 33Ledl o sadomal) Ale Ladll B3Lell oa L (5ST Lull gl il AS sl B Ale L)

LISl Lz 5 3ysiam a3 Il 3Ll podadi e elasad) Ao live 33Ljs 3l Led ST et 1) UL iy 3
LSe Lgualad 13] S0 idazd g lnl cye s lsall Lguinha e 3 e dn it seaTon 1 Jlie) el alenall SISV e (6 alaieiiad
ISaT o 5T LAl al il Lot BlSaly (o) 5ol (i 5aadl basadl 30) Corean sllg Lo shace e eaSTS danMies 55 i
duie Gl S 1) A o (g peloead) EmLineg JELE e yw Jias V=0 oLl 2a . cguail CoMUall Lgaliy a3 5,51

el e

O 9l S 9 50) 9okl ST g IS g LS gl /Lalaial HSYI S Litl] Alaal gy SLaml Jalall 3,88 o

ooz

L(IV) il oeesST Alasalgs

5330 dlec ATy SLasmtl Jaladl jgul @glaiioal (sua (o cuelall ci¥3Luctl 7 ybo g e oDUAll e Aaatell Aa3Liall Gy

oans B Y (s Lgans FasDla LgalsiT (Bl 33l l Lol sall Jae AT oy ilaslaall 30

R



Jadll gualyall Jnall - galill canll - clyny8ll

Ayl e g o Je il e yew Jhas Lle 3,0zl aq.ﬁﬁ}_hs,m,fa:.ﬂﬁ:.&mﬁ@‘@u\ Ml clasles (oo 10idics o
g B JALa ey Jhas le 3S 50 Y-0 dalill i e b da i) 20Uk o 5gde (euns I sl
Jalgall) Y=o doliitl Gigues LeS . g, JeLantl ‘_mjauumdgm1 e ew Jhas Lle cdle Ll SEABYSEPWE P&
Jala! de pw Jhak e s }QJ\M,,J\utsguﬁuyumumfm(d;M|uﬂu1“ﬁ}w

i ale IS aska Jelal eley 3 elagadl o caslan] 2l Ll ISaY| oledll alaieialy Ml misy o
Jeladl Basa ST 305 4 el 8y ozt cilasbadd| ola Jazi l;:,j)la A Sy Byariaad! LgS yet

B ys g 1 3uS, aaliye JALE! Ae s JOah 505 LA mangd I 13 ca 150V Caal Bl il Gudd Sy o
cesbasbianl (o aupell o Lcs o0y 33l 3303 o1 dly 1S 3 Bl sue 3ak3) (3,1 pl!

B3kazetl Jalsall yos Jediad poleaidl Zyplad G3LES o clusi o

JELE Sy (lews g 5Ll Jalall o) Ledage vasbuntl] By ylaisg dacturil] B3l (adiey 05935 Slamdl Jolall Casyes @,1 .

- o7 dalin 33

g2 ;3#3%&3‘&@\-&-&‘

IS gl A Lia (o 1 B gomenall by B Liua (0585 (g mlaall o Liuall 4 ggie colasioa G e Conny 13
coMel 3ysSiall anyuill ISl Uit

izl s el T oyl oty T Camy 3] 348 JSi Hlasedl Jalall Cayal e o pomll B Ui Fpaal oY) 22l (oS5 o
.d.éLé:J‘ =2 «&Syldn Yy

et 1y (o Lanll &gam )55 paally (5350 askealll Egas o Lghe aabuaill Zpdad o 3,3 0B 1 gl ¢ geu (e 52801 Slin o
.d.éL&:d‘ Qﬁ..,\.‘w-_‘;!a:u:m:d‘ @&&ﬁ%s;ﬁgﬁs_\;m&ub}%‘ gbjju_{mBﬂ]ﬁﬁjhaﬂ\ m@ui%%}@m@
S gl e 005 a3 1 Ja Ll dagind) 2ol aas jlasetl Jalall o 2330l dayy B Bogais (Il (any ey B o

LAl ola s e
ladl Gimiall eyl 7 ydig painss Laga (S 120 Jelitll ey Jhns ciliizmio Jus 068 3 Gl Gany ATl a3

ol 10 (galds Caugy Ll (adtis JShn ¥ glus e diaay Lag

A et ) Ol | g Ugplsa

AUl QIS 2 A-0 ] Y- Q

Ul




aalhll ailyseig Jelaill dcpm J3cb taunlill daagll

AOLea S ONELAT B ABUY) O il -0 ¢ 9.5 gl

PP P (PR TRV ]
BoSY1 g 3y e 3yl pzell 33Ut LA Lty adoedl slgamil e 350 pmel) Aladl ol il Baids jiudns CadSion A=)
Oy IS8
(a3l Gl Layig alagma (e 83U Sty Lol cunall IO Lagn s o G 31 25050 ililasdl ey R28LLT MLl 45y o
Lo Ll Gl 16T cya psd JS e de e Al mybe IS (oo clldg 3yl ymell Goolag 3yl 3yl 1ppuellainall ins (331 o
35l pmmll Goladl Jelintly 3yl yoell 3yUall Jelinll S asgda oo S G pils pacosid Alaeny (o ye Byl 243 o wliSey <28
lade 3t @ ey o(Jelantl dapinss Blls) JaLa! Togd T3 cye e 1l 0Ee atied 0B e L (e of el C_i,j .
(25231 By o agueasia Lall 31yt Jia) 15l MALES )38 &3 (o ST
SRR Alally Byttt SMALE £-0 dalid! al sy Ty o) <LiaSU Tubeall Clgonll RiBlie Linl oSy o
S 3y pomll Lisbe 5T 135l Jelandl 1S o) sdomy Le 58 ocayy Jelantl 3 Jllemall 3503 B y3 3 35l o) Lo g 2yl
A LE (e LT Lgd| (,Seay A1 T b5« ysiensall of Lpnell uaally alaioaly OOl g (o ye <yl
LU oLy Gala cSle il oy goill 1a i) Lo LIle g ABLI JISST e S sy oo g3 (S8 Lle Aihan

g2 s}.«ujz\.ﬁa\:\ﬂﬁ@w‘

Sl ymanll olily 350 pmll 3lall calibeadl cambiay 5201 3,1l 3y L,gfwjt ool s oAl (e el o Seas o
o Joo Lealiile 350 pmell Sobe JELEI o i Jslomall 350 o ps lase! Of el g 35| poell Zsladl culilaall Comlioy
.3)‘).‘:;” A)Uad.é.u:l”

A ell Sl 19l 18]

CAlall GBS B A0 Jlgdl o

doLadll QS g il SlaleS'y cppaadl 203 uliSTy Gudeeatd] 4313 Clall 0-0 (upad o
oLadll QLS s Jelanll 3yl £-0 5 AdluesSIl edle il b d3lkl @l,5a5 Y- Jeadl L2y o

LIl S B A B gl Al

*

N\



Jadll gualyall ynall - gualill canll - clynyll

.."I " ..I & .jjl o L o ...I L:IIJIJ..;.IJ!

AN LG e il g pebacd) A Lusag JE LT Al s JAno V-0 Lol

:O0Lel

Wl L1 Lgud Las) 3lgatly g ¥y GLOE (po¥ ! aluinic | A Adlated| A8 yaall Aelo Adsylas Hie o
-(Aewlicad) Oladardl (ye

Ly g Claalal g Cllam SLadl Jomuing Ay yomid | jmics o

Lgandng Cibiledty Aoy Sl Mad) (28U o

PIPLEDN I TEPRESA [F T TPRr S {JUSN [ VE-T

Brg>1g Oilga¥ig Mgt

1 mMOlL Caaseall byl sugdl e o

B yuiicg Aaligies 5,0 1 Aaline agm @l iyl plad (e e game EMS
Juo 53 Byl Baluw g il g5a8 @l HLas | Be8T e

100 ML 4slsy julS o

25 mL ghus slime o

2y Oliue o

dyiddyy e

ded) olay) Aol o

lalay Siuas Jal> o

LaSlatly (pe¥ Olboliint A\

(hiie Blent) 1316l 3,Uai o o

el Calane 55 o

ST Aty el Slgmtly aloelly Guinld Amiga 33Le 3 iy sl g gl e po Jales

oL
Aaloe 3 MY 35 (o L AL Aoy SO0 Llo placall Babius o ,5al 550 sliazial 1) doLaill s
cily5lSsyanall e po JELall e yur JOas le Leliiulll als ]l

éjszp%@‘umwﬁm&muﬁ)s—»ﬁwmH\w\sw,f ST SEF L Q)

ot (e ST bas Ao Lews 3 liall 33Le)] Bymmens lliay Goon + piol leall 33La1) plad cilS
LJelanly ST aalie 5S3g el ST phais Ao lus (05073
An}woﬁmudsgsmu,m@Lﬁ@@@.wtsiwam%w%w-

4 Joa slay (¥
Sl sy
UL NSRRI
Ll




aalhll ailyseig Jelaill dcpn J3cb :amnlall Gaagll

SSas T -caslie g5k sLine Alanilsy oLl 353 Sl g Goyle e Alies Bule) 5e PO LI LI el oS0 @)
9 ) el ulel 2l Jumanty 3 plall 008 ey 32 ima aluiiols daex Gopb oo ST B3y S s Gl
(Uadl S cye Brualindl 5 3| b Aomingall LT ) Iil) Ailad] sSliad

39 yall Ll Jloniieal ooy Iy (bl yusmdl sLo) e ISO e syt o Al Lt (50,1 anaST 315 035 5L w0 (@)
Al Jstomalls 0o52pSI ansST 35 512 lelE ey JALE 350 Saliall o eS| pasSs e sbomar Bl 31 S 3
S Usla U3 (e s sl Slisg S 035

JeLat Ae pow Jda he oS, LS ¥-0 dolis

R\ Pig]
Al L1 L Los) Sgatly g Y19 CLOEIY (oW1 plun e A S Adlaiel| A yaall dolas Adyybay (s o
(Rwliat) Oledaill o
LB g Ol g Crllam Mot ) Jomuisg Ayl | jomics o
Lgaang Sled g dea youl | Ollas Mat| (8l o
Y Asleall | 30y oS LY wlyss gl Giem g asaseall il pSad Jelin
Na,S,0,(aq) + 2HCI(ag) — SO,(aq) + S(s) + H,O(l) + 2NaCl(aq)
(2lis ye) Wiak Gl L a2 Jslmall o coy SO (il

53g> 19 Oilga¥ilg Mgt
(2 342) 50 ML Zaes g5as Hlies o

10 mL MCS_L:JLM °

dued) Bl del o
BUC
(40 gIL) agssseall il S58 Jslea o
(1 mollL) sl g5usgll e o
(3 sus) 8,13

31 Sl Chel el B Lggill 3
¥l Blbi] i eadl] Slenll gl i
.L).Lﬁ‘ ;Lgl" )}2 ;LAJ‘U.A):CSﬂ <




Jadll gualyall ynall - gualill canll - clynyll

Ollas e
ciyslSgyanell Gaems asasall Sl Sed o Jeladl de s Jhes Glo 581 80 clazial ) bladll 1hs Chugy o
Fom i Ladall dity . JA LA Bue ol ol e g sl Aedall sLita | ooy oyl (o JELa A ye Jhas ul8) s . Cadnll|
o Ut il 5855 gy casarsaall el ;iS58 Jolma 32855 clllall cvumy o1 - JALEN cya glill can,SI1 el 0555
R/ POMRTI T O KN PRV D PR J1]
Na,S,0,(aq) + 2HCI(aq) — 2NaCl(aq) + S(s) + SO,(g) + H,O(l)
il el 350aN Ll 3a3lie UL (Say o llad) Joroses o gunll Sume aladials Lol oLl 126 <lpa) oSey o

S Jgan
Sloy S0 8,5 Hodell sled) mane Oloy S5 mana
(mol/L) pgaaguatl - (mL) (ML) agssgaltl
0.20 24 5 0 50
0.16 30 5 10 40
0.12 40 5 20 30
0.08 60 5 30 20
0.04 125 5 40 10
A
0.20 +
015 7
0.10 +
0.05 1




aalhll ailyseig Jelaill dcpn J3cb :amnlall Gaagll

ey uma aloialy oyl ey (Sia ST Bouy gl Gulid) 25 sl oo Yo il bras 5T Lol aliind oSy ()
e Sl G (ComboPlate) yiuaall Luliall sl aluiiols & ymill ool oS -obly ey Gyols Slems Jyuose
ol LS Byl iy - s ST Sl )5S i el 3 (Rabidea 5.81,5) doLiall Aatiall Lubiall o ya )

e Ll slyall cya

JELAM Ae yu J Ao 25 550H Jolgalt V-0 dalits

D0yl
Cro il g L1 Lgud Lan) Sgatly g 319 LAY (a1 pl o) Al 2alaal 43 nel) Bolas Ay play (i o
(Bucauliad ! Orlanclar

il L g Cyloild datases o
LB g Cilaslial g Collam Sat! Jomeisg s yonid | jomcs o
Lganding Clilidly A i Sl M) (281 o
PIPCEDY [P CIVRE () JUT- PR PV [VE-E
OPOPRIPICPINPONT
(2 MOl/L) clin ySI (e o
(6 302) 50 ML Aecs Lnla) (ulS o
pornitloll (pa dan sl @
dued) Bl del o

25 ML daw zhus slima o

<2 35> Oljus

Ladliatlg (o ¥ Ol Liis| A

(hiie Blent) L31el1 3yl i o

)im_”;a.]am.,\l‘)‘ °

ST By ditl] 3lgmdly alomly (udnl) Aoeigh 33Le 5Y yitmy bty Sl (e pe Jolad e

Jias Sle 55 O 85lall Jalsall (e Jaolal (Sar (S cliaBiaaly dagdaiss ) dUall 4355 o dalidll laa o
~93:21 g_! ‘ d.é 5 - o
Mg(s) + H,SO, (aq) — MgSO, (aq) + H, (g

.\&\



Jadll gualyall ynall - gualill canll - clynyll

AN Sbls

By e e Byl 53S0 (0T s Wlentl ok S JA LS e s Sl e 350 Jala€ 350l Ay Lm0 llall (Sas )
O iSeag g A,301 3]y Ay s (5 Gle T35 il bk (653 Y1 @l piiiall 0 iy wdads Je Ladl 350,
A1 dogli e alaioaly el Jsloms dyys 4y lIIS . (40 5 35 530 °C :Slie) Aaliine 5yl oy e el Jslons
2L 323 3kl )25 g o o 3 4L 53] 4y (0 5 10 5 15 °C :Mia) Adliee 3,1y by i sLalls
(o3l bl Je Ll 5o 2 y3) 3ltl oingd il i qoupa o1 IS 4y 3yl s 453 e

gl o Jaeuy 350 mll Ay 3losl oo slaye JALE ey Jias ooF coyltll o0 Bl 3 danSlacuy .Y
oo JELEIN oLl Ay JOah o 5] Aaaliy A juslias el 555 Julis ilSialis ¢ 5uS5al i3 cllall Ll 135 -

s S

(ASas Olicewsss C‘J:‘é‘ﬁ (@3 o @rdiy (Dlsladiwlg w)ylad dadassi) OlHlget| @uas

Ol s e

el (6 0 3] Glalall it oLl L CSLall s (Sang - sleaiicd (ulale Jundl @iyl o A y35 Ginemel] 383 8 .
Sy o Lolas (57 3180 mle oo it oSy @) sl 3Laml Jaladly € 80 yiuol gdad N pswenitlell da
et I Sy pacadil) Algen 5L Y1 a5 065 o (1) bt

Sl Juna¥1 (e 5S04 U (pwdeadtl] B3l Cilga dnly SLast¥1 ) Jua o gureai Lell doyp (o MUl dasSly a3 o
B3 pthis (uhsSo il Conli

29dd) yolas 40318

BJ‘)_w_” Zb,ﬁ 3iﬂ5fd‘ «_t)LfaJ‘ pjd.'.ﬂ)l:‘&i—l—u ‘)Lwaﬂ‘ JALL” L‘QWLQ-” tfal’n o= LB)‘)&” Zb..ﬁ Lud-ﬂ&”ﬂS):‘ g.m d“"ﬁ"‘”

:Qb’v:\

Al Y1 el el 38 S -

‘bl gLl e Alshae g3l 3Eas - Linlie Jeuds G Jalyell (pe Aliades IS Lo Alaill 3,08

alis sladle 7538 (Gaemtl o e salay asndéLell s Jia) Gualaie jud @55 o @lisas ST Sle Gulal -

:Q\::)Ji
bl b el 1yl & @ oS0s Al Glee ol 2and coml L

LAY Agan et LSy Ly 2

.)L.Cdy‘ gﬂ L@:fﬂ_s\.m.j\ [ ‘:,l” LL‘L'}_LAA.” JP ZL‘:L_.M

s Alanl (y5S3 aB Sl
et I Byl (393 oS3 Dy

N




aalhll ailyseig Jelaill dcpn J3cb :amnlall Gaagll

31 pomll AsLatlg 5yttt SV LA £-0 ol

1Oyl
Cro leales L1 Lt Lay) Mgty g Y19 OLAETLY (a¥1 pl et Al alatall 42 nel dolas A pas (i o
(Awliad) Olestaid|

LGy g Colarlal g Collam Sadl Jomeig A pomid | jiomics o
Lgonding OLLad g dce yomcid | Ollam Mot yluis o

5yga1g Oilga¥1g Slgad)

(50 ML) daw zods Hlime o

(110 °C I -10 °C) (Liega,d) 351y Glyse o
Oy gl (e ugS o

GibigleS d3als o

(NH,NO;) cliall agiigadl el i o

LSLaUI (1) bl @il )€ o

ooyl Baeiwa o

LaSautly pe¥ Oolboliint A\

(e Blent) 431501 3,1 s @

izl Calhaa S50 e

PP [NVESSULE D - AR Fi| ;\*a:auhua;:.\ .

A SLeiSl sl gall Aruadle Aln b cganl Juud 3aY Ol 4 o

Ll M3 B3l BSLeeSl ol padl o . oLell A8Lis] wic 30y iy Aloell 3 )Ln g A3Les 3ol (1) pulsmil] liyS o

o 3Le 5 tLgaY (385 oLl Bslh aclshy Lelala 5T Faiiyh 5l om! Lunsyad ae Com i3yl 35Le psiigedl Gly% o
caalazid sie Bl 05Soy cuall iy alell g,

Olss e
oliatal oty IS 13] Lo sliazio 1] dolill 138 Gougs - SlaS Jolin (6T gom i Lllea V1 20U Lo i 14515
Aalies oyt SO M (351 pmll 3yl o las) 850 ot 3] o (3, yell Sole Jalas) 3,
e S psisa¥l aysly assldl apeSsyues (e Aulall slgall Gumlens o Jelitll Jslin 1 oLl
.éﬂ}w‘ dals .J..LC.Z)‘).‘:J‘ E\A‘)Aual.a:u‘ L)"’\T.‘B(“‘@"'” A9 L):'LSJS.ALZJ‘)_‘LU

Byl ol enllall 3y Bl3a 3 oo sill (o padl 108 SaTS Camy el g o Lantl 1IN ngﬁ% a1 3 .
%. 95.43 el

AN Ol

3Lyl solhs e 1 (1) alitt by S @O
3yl =l _\)Ua:(”)u.u Owo sl Bameiua °
3)‘ ls +g_.4.\.|a_” ‘aku};}” Q‘)L °



Jadll gualyall ynall - gualill canll - clynyll

Al ls 3yl pmll Ay 3 i3 6T abaima gua Byl ymdl Jsbis mess ¥ L 3l 13 Yile coytandsll oS il @
i 5333 gall Jullmall Lle yunta,
Oy 35l yoedl A yn (olazell Cae bt (W

cullall Qi alianl Cilylal

3mlis .7 V-0
0.44 g/min .o
Jelindl Ay Jaak alaye L1 Y-0
JAla Aoy Jiak slay o
LJeladl ey Jhas sl g
abadall w Sl L Ul Lnaniall 5yl cilays wie ¥-0
ladl s £-0
e Laadl Sgedl gl @u Y 0-0
AL (LT llgid ¥ LSSy« ilaesSIl JALa! e pan (pe 35 35Le 5Ll Jaladl -0
e i) Epamt 2aydU daditl Al Julas 1) jlaedl Jelall 3529 535 V-0
o >ST Bae clliaps ¢151,85 8T JSw aska by ¢yl JSin clapadell W3 5yl A s plasyl e .7 A-O
Jelss Egus 1 605 Ll esbasbatl sue sy 103 daiind) 33l e 5oST A8 cilagean!
5SS ST e lasbal C_um Ale el 330eld 2 jaall Aubiall 330ad) mhare A Liws 31333 Losie
813,85 bl e ¥ 58 Il 4_Lc_La.mJ\ Slewearetl sae 33l G Jslmadl o 38,300 sl 35 -
35zl 35l
8l b Lo
3yl 3l Lz
5yl pmll gole

WLl ulis Gyloi aililal

q-0

.
p——y

Jelai de pow Jidas ole domdar A Lucelt 15l5 V-0 ¢

LS sgl) e + pgandISI il )€ — el ISI 538 + 050)SI1 ST LS +

390 | 360 | 330 | 300 | 270 | 240 | 210 | 180 | 150 | 120 | 90 60

wS) P Als

0.99 | 0.99 | 1.00 | 0.98 | 0.98 | 0.96 | 0.92 | 0.91 | 0.81 | 0.76 | 0.65 | 0.46 | O. . Ao i) (92,531
W (9)(@a,=a)
L4 ST AL Als
1.00 | 0.99 | 1.00 | 0.99 | 0.99 | 0.99 | 0.98 | 0.96 | 0.94 | 0.91 | 0.87 ML‘-“U}-‘JS-”
(9) (b 4as,>1)




aalhll ailyseig Jelaill dcpn J3cb :amnlall Gaagll

A
T
| e S gl
B
.00 O ..&A.::,\:‘,,:‘A‘:; LD
J
0.75 EEEECR T
= HHr
: EEFARRRRRER:
= 05 SaaeEs
NS A
T 7
0.25 +4—
I
I/
0 -
0 1 2 3 4 5 6 7

(min) cpe 31

el e JELEW 5 ST Bl B line i yhy Lo¥ ST JEL Ao pen St g piall ali 11 alad oy elai @)
o L s 11 ol AUS aloaieienl €3 3] il LS 5 Lgandh g pIall 550 (38,501 IS 5 L Uil S 3] s
B}A‘JSL_,_O.MMU.JS)JJ

HLE gl JELAT AL yuw JAno daikomd ¥-0 (s pas




Jadll gualyall ynall - gualill canll - clynyll

50 shdar
T
B
— 40 //
}: 30 / e
— 14 24
= 20 // ///
10 / (/
0 >

0 1 2 3 4 5 6
(min) ¢y 31

35053 5 cLazl ey 5L e el i @ G V3T gl 2 2yl (@
&)

1.8 (Min) (oS (po (15 ML) ZLOY 3 jaiued) (rajd
42 (Min) (s (4o (30 ML) ZLOY §5aiwall (pa}d
24 (min) / (30 mL) 3| (15 mL) ;4 ;,.::,......SS’! L ¥ Cl."d:! LY P | e e |

25m|nd)«l;>20mLCLu| 1L, (2
= JALa de o Jiak dalisie
=20/2.5 =8 mL /min
2.5min M5 40 mL zL5] @3:2 &yl
= Jelanll ey Jaad dalugie

=40/2.5 =16 mL /min

colel JALE ey J0ak im0 (JundY1 Ul Jalall oo Luladll of oo 25655500
IO 3lamtl Jaladl llgied ¥ 3] -2yl Dol L3 Lgtaln] cki Ll el AbLes 2 il Zulgs Lo uloeil] 2LS ¢

4
o)‘):d|4:~)_)u_uﬁ)ji)_5|p.abd&uwj T

S



aalhll ailyseig Jelaill dcpn J3cb :amnlall Gaagll

(AtaSH AT Ay Jhmag p S Lall) A yIA3 ¥-0 (s pas

55l Lalal!
Jelall

Jelaitl Ac puw ole Sl 3,5LL80) SOE LA 3]

0¥ JELal Aoy Jhan i | Melaiall slgall gun 35,5 L2 53L3 6 o
AST IS pabiai clepun !l | @legasell o ayiall Wi o ind LegalS o
51,3 deudh (usdl) el B 5y 0]l

) OTW‘M}AZJ‘)&"&})JQ’&&L&)‘
Ao pew Jhan Balyy ) 635 | JSn pobialiy gyl (S U5 cileant]
Jelatl | ST a8y LonsT culaceamt! clladyg . (31,55 ST

‘:;Lm:] (PRS

31 dellma g all e Ll

alhle >l

AT pran | 3505zl Ay

T oalladly Ldeall s gadl cMalas
9 . ); e A?.d aMe =
dadlie of (Au3lally Aleall sl sall oy 3 Luws

Lleall 5 gall

A P S sglﬁ; Al 3g | oSy aball 3kedl e Le,m A sl
Jeladldeyu | duol alead ) Auliall 330a01 pdad (Jyg3

lﬂ)a.udi.ﬂ.:sd\_bd‘ L;S,;" i“‘)m‘ “:“« 43l < ;*Oﬁ *.'-‘ ).LCM‘ Q)LZL‘::J‘ E»)“"JL)S""
LR Ll Jaladl LS 5 s JA LR gl | TF TS T Lo

J.“_Lafd‘ = 2 L_(.A.HLM)LDLJ.ALCMLJA‘

JELll Bl 5 Lowts ' :

AN OMSLAT §-0 4 sad
o

B LI e | A ys B (5t ; REPEL{BIIC
(ML) 251330 Joi | (C) 5Lt | (C) Jelaidt aulgs | ('C) Sl suny el 515
42 32 53 21 1.00
27 23 44 21 0.67
21 17 38 21 0.50
17 13 34 21 0.40
13 9 30 21 0.33
10 6 27 21 0.25
7 4 25 21 0.2
*
2
*



Jadll gualyall ynall - gualill canll - clynyll

<

45 45

40 \\ 40

35 NN 35

NN
x \ \

3, 30 e 30
‘o) \ g'
2 2 2% 3
0,
() : =
il 3
3 2 NEEEL S 20 Ry
- \:\ ,—';
S 15 \\\\ 15 =
~ K

10 PN 10

NN
\ )N
5 5
S
\
0 0
10 09 08 07 06 05 04 03 02 0.1
(MOl/L) Lol 58 5
8,5l el dm s 33 W‘L?L”Q,U\éw\)’w\r»

sl &Lty ((Lada) 158,35 J3T Jslomall s s 58,000 caans .\ (€
ALl e 38,30 laseil pe JELEUN A pow JOak (adseiy teladl (e duyall Balin] yue 38,50l Caiis yil5g JuS)31 .Y
celedl cpa el
B JS 8 it Lally el 5 SO (aes (e Lgandd 2SIl alaiil @ 40 (3
sy B8 Sl (e 38T ARS (ideads B ASUgiaed [ aalall L8 oY (2
2L 5GY Ilea ¥ el 650 o o) - JALE de e JAas (ol e S Les 200 30 Joi L2 3 s (many 3
(ke B 4w
Jle 5855 plaziul O oo B -8pbaadl e Jelal 35l Anys SR (el Jslmal Gadiie 3855 a
oS B ylaeadl e gyt OF LSV 10 Saag 135 pdl Ay 3 Ll Jlatis poa gl e i M (5500 2
Byl pmtl A s Ay e oyl e el J2La Ao yw Jans 58T e Jounel @ 3155 sl

N .

Bylmlt 3ol Jelas @

| 3lgall yman a3 (&



aalhll ailyseig Jelaill dcpn J3cb :amnlall Gaagll

AR WRSATE R FRERWE AL )
5l IS e+ cle — el ST Sy 00 (3D
b Les ol T @)

cLadly Crwim Ll g uleill @l S @

sLally asuad Il ayyslS @

sLelly dpamlly aguizlell
oG Dlales

sall ey olSa o 2 Lgalazianl (Sa 135uedt (@)
Lgal il Bale] (Sas ¥ taall

£
Jadl ghgl Alila)
Jelai A o &Y e V-0 LoalidByy
Byl e e e sbeil @ Y L1 @D
e Ll &gas 4B yiia S0 el Lo
Byl gl el 313y s piaian LT e huailly 3Ll il Caganll 53l e -

A - . i®

0.20

0.18

0.16
0.14
0.12

0.10 FEEiEE e

(0) 4K il

008 e etk ;

0.06 ' ' i
0.04

0.02

0.00

0 10 20 30 40 50 60’0 80 éO

(s) o3 r'S

0209 .o

80s Nd

¢
/80=2.5x%x10%gls .a
0.04/10=4 x 10%g/s .



Jadll gualyall ynall - gualill canll - clynyll

- leauS Joladhe pu Jias 3L LeiSas 33Le 3Lamtl Jaladl .7 (F
e Sl pskias Losie ] B8LeaSIl L S Y o
LS S ey Jas e 3355 0T 851l B yag Bumlacad) Ao bewally 58500 oSy g
Gou Hla> Jale ga @RY s
LS LA Silereunt ! L) gl 1 ABLAYY (po a1 ) o datunl) 330 .

G S 3Ll Jalsall aliind T sod @l G2 55 O 090 GAleesSIl JElinll G Jaas 55001 Jalsall w35 (@
530 ll Lelgall LGS Y BT 351y oy ctie LSS Sy S Lgalazmind (Say o cpmal JSi A5LeasSI1 U2 Ll
LS 8 (o 5T AILET SI3E (e 35lamll Jalgall 385 Lo LILE 13 (pn ST Lgalaimion] (Sag cJelantl P>

el LRI 2 S Ul AilesSIl LA L aems Soleniil a3l Bygasel 53l Jalgall @St

* (oo &, s 2 PR oo, *o

P93 el L) S 5009 Zh oS 9y gl (e Jolas ¥-0 Jealldd g

LLAS i - Jslomall I3 (o 2Sae B )01 (0555 Vg Laias pmsscns coammy Jolomall 3 Lalas (3505 canoiS1 0y el conaly 03530 (@
Abat (e iyl X Ledle el ¥ Tyl 30all sis L el o Je il 2 Amialy X Ledle Lgrle Cany eling 3355 e
LV e X Adkall &gy Lavay audaies ¥ U1 Alase ] i Judloeadl dalss

celedly pgaaguall w5l oy SI1 usT AL (Y

A yew Juas sletiel BaS Ao yaed ol 21 Jolomall 38,59 550yl Ay e dalamll e s Jullmall aoni 38,5 i oSes (@
bl e S 5655 e JeLa!
Jlain! 31y (ias @ 3 3352 sall Slerd sae 3131 LelS GY G830 5305 e Jelinll de Jaah sl of oS
e Ly Lgaslens

w

B Ll ot (el somall) sessaall il y S5 poma ilie (gaball small) JELE eyl Silo Jiss -1 (@
coeles imis myg

180 T

(s) Jelill e

90 T

451




aalhll ailyseig Jelaill dcpn J3cb :amnlall Gaagll

BVVEYIN] RETLTSVIT. B OIS PR PO Y kP ve. SR

i) ol e o) Bls (anemll 3655 e Balanll g

gl el dals @i Lot ol B gyl JALEN (0S5 .
immiall B S w a8yl gag

AOLLauSI SME LA L ABUAY Oif ;i Y-0 (Laalidd)g
iy JALE) dagliea 3yl A s OY ¢ 5yl 1551 (@)

nad JALE daglie 35l pm Ay OF 3yl Lisle (¥

5=l 15 .1 6
3yl Losls .o
3yl 1l .z
3yl 55l La
3l Lole .

Jelal 3yl £-0 Jaaliddg

(iesars) 3ylpmll Olyma o) i

.Y
(°C) &ylyond) Silan y3 (s 3281 | (°C) Lobuomass @3 351y Aanys Bl | (°C) Zdg¥1 Byl ol A2y Han
5 24 19 Js.al
38 57 19 o sz Ll
11 30 19 i s L]

Hilie gy ] ¥ Laanl of Ualin ST, T Slb dlaiul g donle cpe 1o 3] Jalin of Ssld 5uclhy e oo JeLinl
.3yl m&éu.:gjsgs Les

REINFIWPR-RHIEXWISH PRSI EININJE, 'SP

coblgd¥ g bl syl of syl AadniY 3u4ae 5y yell

(ST 385%) el Jslma cra 37 @ alaiial .Y

N




Jadll gualyall ynall - gualill canll - clynyll

daagll dgli alial Calylal

eI AL Laoie Ginmy il Ae yudl = J2Lantl de e J0us (@
egienl @ 5T 093 (e OlaasSI1 JA L Ao e JAas w35 33Le = Slanll Jalall
calaima (e B3yl Gatey GileaS Jelis = 55l ol Jelis
calagma gl 3yl Gllay SiheasS el = 351l s5ll Jelis
G5loke M5 Ilia A3l 33Le ()3SH 5T AeLatie 53k IMgicul de , i Jonh ulid 3o,k e JALE A yw Jhak daslis Ses
ony JALE el Jhak dalia]
CLLd Sy a3l gy oo JELN dosline AL (13 @5 Oladl e (g 5nge 3y3ualls) Aol JeSTHALSII L ol i
ez By Sl Jelinll e w3 31 aaat A pan
Jtadt I35 (e 25,0 e LSy ¥ 61 il (a3l 20 L,Jtms Jelis e ol iy Leie 1 X Zadle cLans|

ol
9 -z
V=Y | v S

o saal IS g 38 alapant (35839 caln 1 plad (o yST Bmlans A Loe a1 (3 gom e illiay JELE (yo Blamt 5T 2 o2
T o2 Aelarell Sgell cloras o psliatll Jlaial slaje 14 ddasll e 3T (el e Jelinl) A San Bsmanall B
LJelal eyl Jhas sboyl Il @35 Les AR cilasbasill sae slajg ke dlanl

Zode sl oi 3le ame L7 (8

s/oall e

G bl (o ina @ 3 el Slegus sue e Gl (G5t C O o Lo D 38,5 cans (s9buw C 385
A 635 Lo WA clasbantl sae 3lajug ke Agie) Alae! 5 Alelinall 3 gall clages G asbiail Jlais! 3l
B 8T C Limiall Juo Jazmy Lo 589 o8 psl 35393 31 L)

JELall T Giay 1onny (JELaall 12a I3 s G381 S LAl A8 g gLl LAl (e B0 ML sl Y poulaindl IS .8
gl a3

58 Jslomall pamyy luatll e, SO 0380 Jalantl g i
Ay yud X Aedle guald i (3 pieall rall Ul sdmy
Lioy 3 piccs oAe T 8305 By e ooimy 521 J2LE15 .20 °C (e 351 10°C 31 yul| aq.)ﬁ.@wﬂagijm [NV

ol ll i G120 °C 35 o Ay i LgSilad Ll Ul (e 3T 23U 10°C 3,1, 3y sig
JoT 05Saes JELEIN Ay Jih 0T iag 120ag - J57 LA Alals 35Sty « J3T 35393 iloeaiel] a3l
.20DCBJ‘JA?4A_)J.LLC4.LO1 -




aalhll ailyseig Jelaill dcpn J3cb :amnlall Gaagll

cdwad ¢byolSg gl e =9 Legueud)y ‘aﬁ.\jaa.” il y 84 p@jﬂfﬁj Lgeudhy «L‘_g_\;}” ‘Q‘m‘ ey
RN S PNV Y G RESRUSHE-R JEEHILE-JPES RS- pRI puE S

(O3 155 anis LeansT 50655 ol o) sl gyiugll Gaes (e il 52585l g

@43_9 L‘;S_c&uaztu:odjhd‘ 45)43.‘.43 “—5"‘" u.A)_” _si\_w-_ig Lu.“n:b.\_'r_aj‘ A_—JUa_” ga_J.:A:'CJ_J.'m Wl&ﬁl tLE" e
A e e X dadle

Racline die B wbysl gl Gaex 38,5 Aaeline of Aasdley Gyl S8 Jelill Aoy Jine i e
Jeladl Aoy s

e oyia

Slas Jale .

sl | ey Jelanll doslins madyis @@ cJelanll Bled o - Jelall Bl 3 (IV) Sudiiedl aueST A8 oy (ud
s Lo sy Ayladl B il Sl Al Ay glane ASIH 05583 ¢5T amy - RSy (o8 Aial] Cadr o((IV) iiad| aasST)
e et s cllgid ¥ (IV) suisiell apnsT o

sl 858 s w5150 T 05Sh @y wladd Alelita slye Wlin S5 o (15800) 0 crall (ol Jeladl Bl
.(0 ngm

O3S Al 5l S 31835 3 g e e

o Mty e 31 580 Ale Linadl sl gall s (JALEN Byl dd . JALE e yew Joas (it JALEN Jonl i e
oS ISy Ale L] ;1}“31/}*.5)3 padiy (Jelall Jiols pay Aiias A e B ST 3555 BN cleslal
G S350 omapad IS adid Ale Landdl slgall oo AN clasbatll sue of Gin Les 13150 N Lgany Sy o
CJe Ll e puw Jhak (sl

d

3ae 2 S0y cdud d Steusll e gy B> JBT Gimiall Jis 0589 «(pduall Wadl) ol Azl e imiell o -

RSN

Ta

\\\

N
>~ L

GHN

kd
F S sl
v

ol iss

/ UL P i ) | .

e ’6




dw;bgji(;h@)w‘wﬂ‘wujs d0A

S(Fegad) 31 Oliee

(°C) &yt By B k| ERERL] N
-8 1
10 2
-8 3
11 4

Byl il s S olasl LegMa s add 3yl peell pliole ¥ 9 ) gluyell oz
Lol dagsmall e A5l poetl ABUAN oliatal @i -3
bty ¢ el JS 3ot ABUAN Ale Lt cilepeusel aiiod
ol g0 LS I 655 Lo dagdainl) 331 sloetd 3518 aslial A3l cilegeusnl] clliazs
3yl pmdl Ay B S il glad LT el 3yl 13,k J3SYI o ¢ Ayl L
sLall B ol ol Jelin Blall 33Lall cilawan (oo 58T 13ue oo ey Les - Gmanall (pa 18T Hlada Bolos| (Say ) .9
el il s B ST s 1) il aalall o ST s ) (@05 Les
Al AL (€35 Les yhuol @ma B oot UL 255 00 iy Las - cLell G 10 ML ¢ya JBT 23S alomioal oSy ¥
3oLl il s S ST s









	OMN G9 CHEM S1 TR Intro 
	OMN G9 Chem tea U1new
	OMN G9 Chem tea U2 new
	OMN G9 Chem  U3 
	OMN G9 Chem  U4 
	OMN G9 Chem TR U5 new
	Blank Page



