National Center

lor Curriculum Development




aw liffall

)
‘ ;- Natlonal Center
D, # i )’)\ for Curriculum Development

Aty oW1 psle

It oS - &wm‘u&mﬂ

J9¥ ol 3t Juaaa!

s — g - ~

(@m)ga.\llﬁ&&&a CL;&J‘A?;W}‘S;JA.: o g il e 5 g0 s

- FALRY ugtall o gt S 400 & oL ~
Y1 gl G o S n b oSG gl s S51T il gralidl  hasd 2ol 5541 2

O 06-5376262/237 () 065376266 () P.0.Box: 2088 Amman 11941

ﬁ @nccdjor @ feedback@nccd.gov.jo @ www.nccd.gov.jo




PV O (RN USSP EHETHIRE MU S | FEV N RV NN IR S PO P 3-S5 [ PO
6 (2022/52) 3y oAl Ay J ek 5155 <0 2022/6/19 5y )6 (2022/4) 5y o G e all - lad )
12023/ 2022 ol 51 Lol (s 50 ¢ 2022/7/6

© HarperCollins Publishers Limited 2022.

- Prepared Originally in English for the National Center for Curriculum Development. Amman - Jordan
- Translated to Arabic, adapted, customised and published by the National Center for Curriculum
Development. Amman - Jordan

ISBN: 978 - 9923 -41-484 -2

iaWbl 453, Y1 AL
e Sl 4xsd1E gl sl gl o3
(2023/5/2568)

375,001

bl ol b 1 5 a0 Y

— bl sk b 1S /(N ey ) Il S kel sl izl 2 YT e
2023 ¢S Ll :0kie

.o (66)

2023/5/2568 ..,
b 25 515 6T, e Sl 2 a5 yimen 1 2 51 3 ) JolS 5201 (e

All rights reserved. No part of this publication may be reproduced, sorted in retrieval system, or
transmitted in any form by any means, electronic, mechanical, photocopying, recording or otherwise,
without the prior written permission of the publisher or a license permitting restricted copying in the
United Kingdom issued by the Copyright Licensing Agency Ltd, Barnard’s Inn, 86 Fetter Lane, London,
EC4A 1EN.

British Library Cataloguing -in- Publication Data

A catalogue record for this publication is available from the Library.

£2022 /21443 (42 L 531 dnall
p2023 /21444 welb wasl



yZ28 NN Saladl 1 LY 5 1

T Oslall Jaslas 1Ll G £
10 o sl Ll s skl 1 J 5N

25 03kl Sl ozt 151 0l

36 g S Sl 222 1525

37 .y;-ﬂ\ip-\f

LTI TR«
B 0 oL:.U 4.:;\.:!‘ objj‘

T AU UaeY) LS s 110Nl &2

B2 KRN AN IRt
49 L 2L W Lyl
27— ol el G & J2L 11 215

3 PRV







N
dadial)

Al add s ¢ 33N 0L 58 a5 Gpadly gl ) i) 33,31 el Dlog] e G5
Abedl oo JI eedadls B ) 35055 pe 05l raliall gk cb Sl S adl e ¢85l
Aol Jsall b gl 3T 81l s ¢ b ymall otl gty sl Y1 e Ll Cons 0,50 cla s Al
S Sl s cladall ool duazy il 1 Ll Ll S Bk e Vol S L e
Ll ol ) e 82BN 5 ey 31 pedd 5 bl alialy B3l oaliadl a5 oSSR o
Bl 1 b ) ol o Lgalo) Olana) ¢Calle Gnzall ot Jall il 535 ity slas Yl e
PG BN pladl Y1 ol s Sl s el lalnadly ppralnadly Ll ol o) Ll
L;&,sujCJMU»\,J\%A\Q\)L@MM&;\M@M\t@,uu\,«w‘uﬁwm}w
v*’“” w:uw\wc_mdxpwuj b lasl - s B - ey coltodl g o
Lafr@fw‘w\w\M‘@,sw),mng\@udﬂMum,u\uﬁw\ww\
e slazel o s ¢ lall Sl 5 L o S plaisnil 5 el el o 5 celiatins s
gawg)\j@uwwu\j&a)\,u.u@\jg?gjﬁﬁ\jfju\@uuwémmw\@smAM

ol Llas s e gl Obsdl il

L e legw B> IS gy coluallg Osledl Loa el 3 idm  pe O s g.a)l...;

Sl it S Blg B SN §d sedls ] B Blane Bslaina 2ty Ol s Mgz
J;LT)JAMoJ}jJSM‘&@J\WC}JM|L§W|WJAJ\J\r-.bcwj,a..”MY\JJJ\
MY\&oMcuﬂj)w Sl gd g0 0 £ 02 50 JS Dl B Ao szl iy Sl UYL Fests (6 gl
Gl s Sl o Al (s Al s S Bl b sl e gil 5 ys IS Bl b Loy
Il S ) 1 etV 5 ool e e (5 gm0l cidanll ol 5 iV s LSIL
uuuuﬁ\wa&wo;\”us!wj ajwumuuwucujmabu}mmiéwmb
{..u\ o ol Las s colated| Lased sl 53 el 3Ll LI SlaaY s b I ol b

J}Y‘jcc\&r@.ﬂm\ ¢\J;Jca‘wg|xw‘oubum‘wupw M‘V.L&J‘U\JL@.A}
el pppednall llamSas

359 s AUl
ool sl b 1 55 0
(50






- - . ' - { - ' - . 4 - » " . ﬁ -
Bodass &5LanS 5 4505 ailiase Hlad Al (Galaadl S 45 ,Y1 8,431 ) g :,S,.‘
O 6 }% 5 5 .’ - - s - oa ° }% 5

e NS 03 1 Lo 5 3L el yaSlasedl Lo g §0pslaadl Lid g 5a5 Fpo LSS

7



- :i“uu\ 5 LS4l

} @
150 5ol LgmaSlast e 2L Oslnall Cacd
¢ &
L:‘EL.?-QF;E 7—“’5,., :‘—M‘ ‘QJLQ,Q.UJC“:_;M“B

2 . s )
a‘.’.)j“u, | \.@2&.&5‘} 3;L,.QJ‘ d}y‘ L;J_U‘
2 s
s 3 S
g s
Loy s (oS S 0 Dolaell e

o
z

‘i)b‘ﬁ_b’ﬁ)g_‘;u—l&’ L Ty i ’\_5;535
&Q%EJW’QQR&JL&QJ ,

Solaall s o 1 W )
s 13,50
LSl Laslias e Slezel



@M_Uﬁj‘@wﬁijw\_& ”jcosl.s.d\u.aij J..«.L‘\))Mg)jg.q
?Wf@%@\ﬁ@\b;?o:@\%y@ﬁ\u@\u@w\w.éf\umw
G )y 88 L (B e Gk cilies idne e 1l 9Y1 5 31 gl
el SlsL
B3l Gl ol 5 Lisdnall Slall o ol LT 3 Sl -
i o) sl 35 ,ag\@yuuug,w\—
ol abh.é-
%;fgﬂ‘wgl.@.abd;ﬂw9‘)31}%%9@6%)}%/&2&!&1
It 3 Laldenl s cisall Sl L 3 225 01 ey Jatlias oy cscnall ol ]
Ll Sl U5 Lgd Cileiss OF 180y blaast Bkt 5 6 2 B2 Eimall ol il ©
ole sameall L LT Ll LS 5 A @kl 5 o1 @
a1y ol
QJL&J\C«)}L@JJ JJ‘UQLDJ\@M L
?oswgw\ﬁwv%nuu& 230 .2
QOJL&J‘ oju (S u.»w L@.A‘J}w‘ugw‘_;)\ u\jJY\LA c.w .3
QQMLJW\L«G&;)‘ .



dyjglul Loigtaiig jaleoll

Minerals and Crystalline System:s
Mineral Concept (jiaal) A s¢da
° ° ¢ R ’?ﬁ
g@;&qu?wﬁ‘b‘jﬂj\;_ﬁxnd)_iﬁ

e it 15,3l 555 Dnlnadly 3 sl SUS
B el o g pamay 3yl s s 6 s Bl
REEPPY PSSR N P I P

L u;ﬁ:ibmgsu fb Mineral :).}%.0." :9}.}15
i) Sdoms SlaS TS5 Wy Gpie pib ool b
Z»LMJU.(1)@\%?%2&\;3)5%%‘(;;;\
Dol dolaall 1 5 oall Dolaadl o 85, Jolis L)
ol Al rladly oSy ol cndl oo el
e 3o e O35 1 3551550 oot oo EAS AL
ol Zye 555 1 LI (s (S 9 pSeld
Sl oo ) g Tnane

N L Osleodl To A3 Y L1 £, N1 31l S

‘é’.’.j"'” gb,c:f:JwT :);SS fy Eigﬁo;s\ ;:J.“j cjjl.w

Z7%. T f’oﬁ.'.'} o 3.
Loz U1 )3 G 5 Gl YN ¢ 018 1 2 301

kil Sms 2(1) 1

1 g

:&@A\é,m\}
(3does (a7 bolrall Sloss
e el o bazme s (555 5l
Jatlas galaally coly s S5
Leany e L s Eans sl 30

-

:szn\éb.m
Oaall f yie o5l -
s oo 31
e 1 s aall ol o L) 5200 -
A Lzl
o5 5 e sbedl 5 Slzef S5

3

Oslaall &3l 5l fatlasdl 5l
: Aodbaohlo euzslahl <€

Mineral Odra]!
Crystals &, ;L,H
Crystallization 58l

Plane of Symmetry bl ¢ gins
Axis of Symmetry Ll ) g
Center of Symmetry 5Ll 55 B2

Colour 3 ;U\
Streak iSKxS\
2
Luster ol
Cleavage (’;La.&SY\
Fracture el
Hardness 5 gLl
2 .
\Mohs Scale oo u‘l:"‘/

103




. . L8
85 e § ) gy dndall 3 U 5

Y Dskan 18 5 p IS

G ke pebna g

J/}.\.{Hf)ﬁjo fﬁé}-ﬂ.ﬂf}ﬁio

(g/Z)

Glaall & 5 bty 4

Crystal Structure of Minerals

[ oo ()

;ﬁ‘w;)-é-‘sﬁzm? l.éiéu cbw:;wwsjaub:\_l.pbl..w\w LJ:MALM»M
A S A s oandly

= e %Wﬁmﬁmow\oM&ﬂ\gjﬂJ\Wbmuj
priilly dadly ool WJL@J\ e tlguns bl ) 225 5 2 M;AM U\JJJ\ 5ol
il Gl Oslas Ja el
s s P Lw(Cl) Iy (Na) p 3 g2l ,.,m ¥ .U\‘)’u
rﬁé‘}a&)‘:(}_’:ﬂééﬁ’g‘)}_@
M))ju\ &_MJL@-“ dmwd)ﬂw b‘ ‘)j.l.ﬁ\ ubj;b

z i | & . o- £ of . o ’;‘ ’?w
G5 aladl B 3 43,0 gl 5103 fpe ukmadl 0355

i\\\

Crystals <l oLl \.@.«MJ dasl tlude C).le.w C)\"H o Dol

yéj..as\uby\bj;“‘g)bfﬁm@jcww\ﬂ\obﬂ

(od/2) J&:J\ LT . Crystallization 5 oLzl “:-LM-“ oda do.«.»:j

)}M\Wb}m‘é;ji 3 /

1(2) Jsa

el e 1(1/2) 21

el Ol & L1 B ey 235000 /2) 21
Sl Odne 85l S8 Lo 1z



skl La il Jdd) palis
Elements of the External Shape of the Crystal

u>-)L>J\ J.i_..J‘ ub‘y‘}ﬂj u\)J.U M‘ ;51""0‘ c«LM.S\ S
M&AL@:T;MQ\C.@@L@JMWUJLL;\}LJUM,M
be 5ol Lo Kl Lo ) d~<~3‘ 2kt Jg...n
Oj-i#.l&)cc)w‘uoc‘)jlj\hww‘cb 6)}1.‘)‘42-‘9-“
&_R.LWJJJQOJ\?\).“O))M‘ 4.@4%44))“‘4})‘}“
wuwucaubwyéwwcwb ‘UJ:U‘“"J‘—
E)jbu»m))l;ujlm)bdawuﬂcdm)b W|a‘9|)‘
,S\j\

e)}‘.,az,ocujb ﬁ-’”d‘"’“-"f”
°J;—U‘ b oslre g s

iS)}i.J‘ §->)5‘ T

2 s 2
) jﬂ/ ; \JJ‘ (Y W\q}\j}\
O O )

5 1 5
S T}

)

Ll Lo L 534
e Ul il
:‘DL:%;J‘L;Q-«@ “*J\-w =y
a_gyTL_,\wu_i;@_;gu_;u

ISR SRRV
: .L.«A.Jo-\ ‘u—ijﬁ:" JJLAS =0

D as LB U Gl s
L Lo g Ul e 405 501
M%GUcigj_by j)—y\j

Dl mad 65 xSOY!

5 -

1l ey i
§g,_>u\j‘(54_soj_e\,.¢\
usl_su u\)j_l.- —
é;_‘,a\.'&spbci_a.l:}u

g L s

% E\\

ML‘”}“V—W\J
/‘?_D&A) fl_"\ w,a\j
il 5 e

sl Sl Ssbe 1(3) S

SRR
5 o s G sl e L 3
¢ sl



5shll L Al Jedd ralic u}u

S ) K2 S LS WWMJ&\L@J)cwwb)b&WWLWUjLMM
TRAL

S S SN Lol ) IS Eilsien oyl o olofimee Be B 11531531 50l

(a2,
e Slsli )
sl ] .L?pn;Az.pwéjmslegwuri;,wéguw\gui%s;ju\—

J«wuwwwwwcﬁbbw‘ubwé\J%A)/dyu)ju@j;\ o

.gm‘wme\uljiauﬁ\gwjﬁ,ww\yuﬁ\ (2

;ﬂp\j@,jﬁg\%wb‘f@;wzqﬂ:j&g\aw})ww‘yuéuo
JJJ}@W}J‘ Mj\)\jkW‘

.g\.pj.w.m)\gp%déub\gw;z)w\éﬁ.ﬁ\ftpopL@Jl&k@jqﬁlébﬂ\yfiﬂ
AN e o (238 A el e SlamShe 53516

)L>=J\ J.KMJ\ J.wL..o Ju.b:.J ‘L;Ja-‘}“ UL",}""""’J‘ L@.J‘ ulﬁo‘y gf” CL.J\ u..&u o
.OJJU\ g.)LWu».S

:émm,&m‘
IS Galssn ool gy s A1 el 3 25510 4 581 St 3011
W‘%OJAJM(JJ}WL; U‘“‘G"}j\ b‘j)\}d&jW\b\j}‘bJ&wgJU|2

Q\J}LM@\QW\@U@\VJ\Cmuﬂwumju\)\wy .3
ijWdﬂd&wY‘M

IS Eiliien ol B el b B Zne Ul 5 L) ol s 2 67 4

133



Elements of Crystal Symmetry ZgJJS:‘S‘ Jhl-‘m ebe

* il 2 i e Lalsoast 2y o L1 bl 2l o
So=l el S5 Bt

L olie b ol T L3 Ellia s . 0dmall 55 1) o izl

-

(..w.a.. g;"-" 5 (S Fms j.a «Plane of Symmetry J.va.ﬂ (S ot

J.o.» duaj 3 smes 5l Ja>}.as «Axis of Symmetry JJ:L.J‘ e

La:)\.bu 4.1.05 o)j.) a)}l..s\ 4.5? u}a;‘ Lo ‘be con,LJ\ JSJ"’ uﬁ
5T el e S 5T (3 Aglizall Aol o s¥1 5 S5 360° |
(o /S BT 3t 155501 5 o e o sl
- sy :
Bl Bl 55l Jros s

SN2 5, 5k sl e 1(4) J)

,uu! ol s 211 (1)

Jl’u‘ﬁfv ‘WL)}’L« Sabee 1(O)

Sl wbg,bulﬂw PPAIHE ]
v

G BL) ) pen s 3s
2_,\.452‘)}; 4.3\)})3.\9633)

2\
M‘J}\dﬂm WWJQ'X.JWQMJ\UJLJ‘

(174) Jsed St e £ 05,50 |

e60° szmw\

E.JJ’UJ\ J)Lsa-Q-j :,:scMT
&ﬁ&qbcéﬂ'&}‘fd\
‘Z.O.l.’bgo.” OJL&Q.” ubj.l.»

s

AL S s

Flo AL ) e o
J
A v
T~ y

AL S 5

L

@

/

B o sl B sl (0

B b g A1 1 (1)



AaSl £l 1(5) Sl

ST

(6) Jsal

el Bl (7)) Sl

53

< CA” w 9 i s» (Center of Symmetry ,lél;:Jl jS g
cL@J?OJfLJ‘J&L&uAMjWJLu\L)&(L@Jo—\b)OJJU‘LN_g

J““bo*bwozi)fLWjQ»ijLk}o\L)Mbb
wﬂ‘wwﬁwwww&wu\;ﬂ

(u/4)J§.vJ\J,1z| ‘wuu‘
Crystal Systems 4 J) 33.\1\ 3.41:.\‘2\

&5 ,LJ\ Bl obe e slaeVL ol gl S ufw
L)j,UMQJmY\oJ.@JWJJbLo@j M\WJ\U}U\J
EW 5> fg)jb‘ éU&.’J\ lis ke Cubic System gzj&.«.l! éUa.,

ciqu.i éJ.H (5) J.i‘l}\jjaj L@..,/a’u LA.C« é.)wLxLo‘j i\i‘gm 3)L>u:
rledls Sl s e A1 e

34 9 :i;)jlﬁ\ éLE;J\ fda juo.l Tetragonal System :;chM (:Um

ot ilesen 8 b I . gl b Ol sleze QLT 5 sl B30
Sle dzaN1 Tay .(6) JSaI T g e Soelaze Lo
SIS

:yy :f;U:U\ éUé.;J\ lis 5l Hexagonal System &.«LL..J! éUa.,

bcp‘j&ec‘)‘jcd‘}u\ﬂ\;)w‘)‘\w\my\:@)}ww‘)\
LAU 4120 dﬂ:j cdgjL.\wa WY\J‘}LM.H L")Jj‘) c(&by&)

§Ju wuwbﬁc@,«m,ﬂbwwﬂmﬂ Ul 5

.%\jxj\u.}anﬁcl.ci\lﬂ.awbw 4(7)J.§.':J|

ORI /RXe




39 9 :i;)ji.J\ éU&.‘J\ [ jt:.o.l Trigonal System :})L‘J! ?Ua
Lol I SN 5 gl 3 J sl e Lo D396 €5 5lomn ny
IS Dk ke 2N Ty o(8) I T 1207 Ly

,G\ (373

,G\ [

59 0 0 s i - Y

el 5510 ol

)j.wl..J\ éU'a;J\ lis 5o, Orthorhombic System VSLB.H Roes| éUa.»
Aol pams o Balaios o gl B G glae b Ssloms B33 2
S s ke 215N a5 o(9) K

U:\,J\ éU&.;J\ lis 5les Monoclinic System Jeol (ool éU:.,
olalaza Logio Olr 55 o shall 3 Dsloa 2 Sslone BW 32y
e s ik 1Y)y o(10) K20 2t

3 4 o zgjjb\ éU&;S\ lia Sl Triclinic System Joeadl 735 él.iz

Sl sl Lty o DS Vs e sl 3 &sloin b 5 slons B3
¥ S e WY1 o (1) SN

/
/
/
/
/
/
/
/
/
/
/

S 3 () S

,,,,,,,,,,,

ol ol 25 2(10) S

Zmu/};d‘f;w;t&;:(n)jim

bl O3lae sl eI Stme

167



Jre Osladl an, Sekis 130
Sasaze Ol L ¢ 5,1 51 s

J;sjlﬂlg,w;ﬁé@:(u)jsd\
s g1

Dims lgile Jor 01 JNT i, 3531
SIS

(o /14) [l

RO

a7

oS Baae (0 /12) JS2) Sl dame 1(1/12) 2

Sdtaall 4l 580 (ailadl

Physical Properties of Minerals

V.LMJ\ gne Ry CZRu[PER] JESRNPN] galas o il
5 s Lonay et S =S A RERPNAL
155 By ) ol Bt 0 a8 554 Bl 053 e

s c03lnedl G5 5ad 250 5l Gaslasdl (e

Colour ‘3333\

i,iu JJ‘ u.aﬁLbJ\ J.@.J - Colour ;,;Ul iﬁp\a‘- 1,5

el **“uuuuw\@ww\ﬁsﬁyww
il SIS REAPAUTER WY RPN E b o
T oY1 8k Fr 0 o Ot o1/12) S0 2
Jer e e T 0 0 6,5, 5 s (0 /12) S0

(13) Jad Gt 51,801 e

ot bl ol ame oo Lol 5 Dalaat Ales g
W&l&j\;j.(;.)J/14)J§3J\j,2j.gjb‘éynﬁ~i%)
- Jelse 0555 Sl A el Ed e § 555 O Dl 0 )

[(1/14) J<2

5
S e LoJ| d.}M




Streak 4S\Sal) i

ghijaafcggxd\éwsz@jT{StreakiusJ\%jﬁ ; :)b\l.«_éﬁuﬁ:mzﬂw
T s Ban b Bl 15 kel Do Clomy o1 i i Sy i
O b 0 ddls alandl e 185 (B SIS S ol h S,
Y\L@,J\@mwu;w‘w\f.smbmqmgﬂs \ el
ety bl boles s s 0 s Cates 1 (EEEEIGY)
03 b Ll ST ol L Aolese LIy Gl Uty | oM b B 2 s
(15) JSal il sl | o U s i L s
L Ol s e JS S eny Olaa)
Ll Lplias o i D3Laali
Ll s 5 U s
ol B (olagdalle ;)
UV sl 2 el
i e e e SO

o et S B liay
: Moslaadl e

LAl ol ]
Zo ixej; «LsA_S RN
: %5—9 el Oslae u_p
Sl LI L)
s eSS 0]
ufiﬁ Li‘*-i-w LS e
& s [ S pL

3

il

AT ol el obentlls camnlall Oslas 31K 0, Siskest 1(15)

187



/}—__ﬁ Luster (& sl
:&L."u‘ v ° s . K “ e - 8T 5
; E, L e 0 s sl Ly oSy A1 44T Luster Gy e sy
i-’z:*)‘;/’l::‘*f w;w: T LU e G Joo G518 Olnadl o 850 188 40mell
. % s ol - : 2 . T . g . s s o e ~
el e IS A B i Y L B 3T /16)
”\'499* 13 Oales ) ~ s G . £ o B s
J}céfjﬂ;u—:ﬁuisjs IS gv/w&,;?\?} G IN 4;\;,\ c:gﬁf sl
A G (o /16) st
/%;wjfu\%;@@u :
%A!‘,ad')u, :
J

i

é_fb ' (movie maker) r)&j\[\
cLSJ_Le 3 ol3 Oslrs Olaal
(G G s 6T,
Joma 01 (e o T
S i 15 L
2 e [ ke 8L

z

il

EAN
3

511 oy LI s Seey (1 /76) J21

Oslaodl AT 130 = Sl
b Gy S5 Lazaod
O 501 ol Osleall G

L. s
Y Gop ol

ol 90 G 8001 5,131 s Sliag (0 /16) s



Cleavage él_,‘_ﬁy\

sl e q;«U Odaall j.J;Le ﬁ., Cleavage éLa.ésYl ie}f
5 FLa¥I Bsle gy 55l el ol ) Bhns )
%g;@ai&”w\Ju@@d\u,i&;e;si;iim;igmjy\jgw
ldnss (1 /17) JK21 ST G pren sy 2235 s Lits 15 oo
BN ity (sl o SISk oo 60l pelans o T8 35N
(o /17) JSa 3T olais 2 lalont
Fracture yuSal)

§3 Odnall S o éﬁtﬂ\ éh.‘.}\fp Fracture 5ol Cis
Y A Osleall b ol o ek s cColis LaSnall £, 2
G Gy S5 L] 33doms ol 3 Bleail L) o,
5t G 5 S oSl e 55505 e 335001 5,30
NS Do 35Sl b g g1 o(18) L1 Jhasl L Sl
Hardness gladl)

Qs 2 e Odnall 5,5 L@?L, Hardness 5 yL.a| :3;3
Uw\pluumwmuxmu.{wwwb@jcf\
Glaseal 259 sl A u,&.«.\b sl sl dﬂ.w L
5y Oslaadl 55lud ;sf.J el )j.la 25 .osladl sJJsu <

o

A5 e O3las 8y ke (S gy (Mohs Scaleuﬂ_,.ou.»\..u o
.(T)JJJQJ\JJ@‘ c(TO)oijSY\Jl(T)oijﬁY‘Qﬁ

Sl N d.»ai/

flail (LI f)g;u «(0/17) j&.ﬁ\
.io-\j 2[}5\ L59

‘(i.w)j‘wwﬁgm:(g/w)ji:.n

el B3 3 punall lail fro

3 ®\

f\.@w}

Ddne 3 555 :(18) Jsal
SN

207



B
com 3o ebite 1(T) J gl
@ 4 @
2l 3olud a5 2 89lad > 55
° REIY o ol
1
2
3
4
Corundum (a ERgp Flourite . Ll
10 5

Diamond uill\

Apatite é.; LY




S ¢ g el e IVl Solad 31 315 G

ans 8508 B 53 Lo ¢4V 5 5Ll o glaodl 31 gl flasend
(2) J sl T Oslaalt

.wngb;waiiﬂ!ﬂf‘,w :(2)5,9.»551

§3L...ﬂ| iq-).b

2aU

2.5

3.5

5.5

A 0

6.5

N Sl o

7-6.5

S 7 )

/s . B

Lnall plany foanid
OB PITCTE N
L
o 5 Gl G0
ol laalls Ll
:ng—;Tj L:.;J.m \_jb,c

¢

ey [ AL
|

()
iyl Y e

A RPN PR RPN | SN
jwtgbw\&ﬁi?w‘é)‘jéy‘j
plll s ol 55T oy SIS
R I E
Sl el LS5 JSL

s ol e ol

22



Olaall Al 380 (ailadl)
gé&d\ng\j%ﬂ\Ja@yﬁWJ@‘ygﬂu@wggWo:wl_\ S
ailas vavdw{w};@ W3 8 5 pladi¥l - sha s pSTall s 350l Jeo iSlis o 21,

/ / €250 501 Oleall
Shadly el 5 oS5 oyl 50 35 ol g LA n s S 1855915350
AR s ol £ il Bl il 56 e SIS ) S0

Lo 5) gl 8 a5 ¢ (53Y 5l oS 25 ol ;) @m & &}ﬂlxj\ L] RSB W Sald, |
: Jad! &l gt

Do e 8o pamn J5 35 o 800 S b PN [ 035 U1 551
Lle Edam A1 Gianall Sl ol
(Y [ 38) o s Aol 5 e, 2 oo il Sl Lsly 3.0l Sailasidt ST @)
.8 9lwdll g gd/,.&:.&\j c(st.é.N\ Tk 24
Daxall ol oy Sy b Lirall Gl b LY ) Muﬂj\ umubd\ K 4)
Eoldll g Sl ek S5 colaab ¥l - glans Stey Gy 1 SIS 5 (1
b1y ol
CuSIS 0y e £ o3 Ll Oslaodl T 130T 1
g5l 535 Q55 Bmedl SLLaI 252
S dmad) A e Sl ST 5 i
r\mbwd#\v\.&uw;&) fLM\Cjk.«o:l;&J\ugu,@.beLd CAM
i 5) 5! 85,12l

z‘}z\

(237



. -

PLins Lpdns o Ol Slias o 30T s M3 S0

S pllas atlas red sl

.ij\&?;ﬁeM| 53005 Jeodt ol 1 s o SOV 8 T
3bnadl b 0 U SISl ol T G0 231

Oalaall G55 b Uilasenal 7591 L3t 50 Lo sl S5

i ol ol 050 o TS 55,59 cCmd S5 ¢ Gl 0080 sl Edas 13] 130T
Plehe IS 55ld 50T T 250y

2

1oV ksl ST

o
Pl

3

0\

35 0 Ly 88
5L L) Anlas 2

Ol

(243



Ualcolitilegoao

" Mineral Groups

Minerals Classification ¢jilaal) Cisiuas
g_,UJCoj rLGJSJL@.w;«SM‘gédJL&J‘JY\;AJQ

ojw.éj‘ )W u.l.c\ &.MSJ.: L59 J;-.Ju &5,3‘ wLJ\ OJLA.A.” db
) FHTEON] L))L’«J‘ AWNA] s.umd 1 ‘_}..b ISEPR SR

;;mj¢3M\QM§J\JM|9£\HJ\;§L¢%)9&,W
(Sl Sy (Sl Sy AnlSYI 5 (S S g (AL
el sl slnadl s lias yall 5 (Il

Silicates c_\IS.d.wJ\

Cd

il Oslas Lo 90%w,5\UW\@MJ§W
Srae o lgner LSl Sl 555 Aty
J;w o el el gt N BLoYL 0 Sl pmnsY)
oy a1 Joo 5 2 Blel) pnliall o 351 3
@}WU‘};&j MW\uAW\UAuN\JAUA@j
o)Ju il quSY\ el C’J‘ o Silicates Sl
Y I o(si0) ) daales ol s 05l e 455
Silea (Seadl ) 31 Bl s 2 B i
(19) J.K.J:J\jléj «Tetrahedron
e 5L 3l e pares ) S sl 12
o 0355 1 s N1 Eip S L L5 5 31 2

»

S

wwlgbsj,jﬁ&sw’
UV gﬁgéﬁw\)

&\ ©

(257

uwjaJl

/ £ b
- S\ m\}

) N0t 3lne it
e Blazel ) wle sz
4—:»%«#5‘ Leaslas
. alaill A4
ywwwﬁdﬁw‘JSﬂ -
dnghll B Oslaodl 3 sy G byt -
L 5 A1 5 sl ;‘y@
Gplas¥l Ll oLy mas -
orledlycaddl 2o Oslaal) L) lall
/ b s o Ul
: Aodbaoblo euzs\ahl <
KACAI|
(Sl £ 2) e Y1 £, S

Silica Tetrahedron

3

Silicates

Carbonates it S
Oxides i:,,,gm
Halides Sl
Sulphates Sl S
Sulfides Sl Sl
Phosphate Sl g4l

Native Elements M\f ! lxoJl
a1 s
\_ 2 J

o Skl Oslas e RS :(19)35\413\

o2 b 0 Sebdls S 3 Bk o s

Ll



e Y1 Odas J;c (i5\1) 85 e 4 sV de ) K 1y Saleall

-

ol el fyo 55T L 15 355 e s Qe Joo iz 530 3
18 5 oS 5l O3lns Joo 80 e s JSC2 e s 45V
535 51 e ke o s il IS5 o Bt 5
L\;b@i.@u‘gswjuéswpglw\ o1l
- o " _ - P
Odne J2o sl W e JS3 e e 531 ol 1S
oWl §l 5 (3) 5;,\;51 ji;j (20) JSadt ki PN
Skl S5 e Blazel ) dnldl Oalaall (a5 (L3Sl

NN

Oslxall j}i}?)‘ﬂ‘i)-}&d :(20)35@\

gk Uealy g 4 531 Bl WSl B A 5 ARSIl 3B §1 53T (3)  suol®

3\

AR HUR X i ) s 5 s O 5 Al AL
Epad s V4 HNN
(Mg, Fe),SiO, (Nesosilicates)
: 2
S M g5
(Ca,)(ALFe™)(SL,0.)(Si0,)O(OH) (Sorosilicates)
(el 51 O J20) S5l E5 e Aluds

(Mg,Fe,Ca)Si,05

(Inosilicates/Single Chain)

(35541 e J20) J eV
Caz(Mg, Fe)5Si3022(OH)2

% g4
d 95 50 o
(Inosilicates/Double Chain)

(o ) 0 Je) IS

K(Mg, Fe);AlSi;0,i(OH),

?\.?JLL@
(Phyllosilicates)

SRR

KAISHOy (S 55,531 ome o) SLald

Sl 255

(Tectosilicates)

ERUE AU PR

(26



(Salaad) 42 da ) duely ) LSl

djg"‘“"”u"’UJ"‘d"‘J"’u*’“"sy‘u“‘u‘)’c)‘JW)J&“W‘“W‘OJL”‘U&
g.,.:f; g_a,,g_e c\.@.la.:b.aj W| r‘fh‘ WJJ J& ‘)Lo.&‘ ‘MW‘ OJL&QJ‘ t'j-n.o)j ‘(SIO )‘ng.«vﬁ

deg.ad‘ﬂg\d&Y‘UJQW‘V\ﬁ\L\J&j
r%\ cu:a.ﬁ.c 09‘53; w ICJU:YU 3\,«)‘
PRIV - oaiall ol s Sl 1 aadhl SsL |

)

. :Mléljbﬁ-
o wLM EURRR EREIER RN |
PERCENER PN Y LQS@LA\

R 15cmcmwgwj§4
(W\LMUM\LM\)&JMW\J?W\Q
(51 LY dakaiadl B glasdl 0 Sl pp St tilaall b slasell slazel e s 551 €
GoW plaseal; Leiall s
..;..i?m)\gajwcsydawwﬁywﬂ\;ﬁabspj0
w‘r\,@!uﬁ\wt}gﬂm 1) ol bl ST @
W|W«M&&\W\f\ﬁ\uﬁc}gbcqwuw@(?wﬁwbw‘ (6)
53 i)l
ey Julout)
.W\(afhgd)w\ﬁa;&gyébi.]
AT L3S Logoiams o a2 sy B 9 Sl s oS 103 3000 s il izl 2
o 53 5ol Sl
5350 s 3 phal pgll B 0 Sl s ST 3 ke B s 5613

Dm el Al 30 2o 5350 8 dm dlds 3 0 sl oSV 53 30k B il 4
KL

27



Carbonates &L g3 S
g o3 D3laal ole yame ST 56 01 i gaes
Carbonates &b ¢ Sl de soes Hslae S 5205 . Sl de yomes
Moz Lont) LI (COL) U g SN0 o oSN oS 5 b
ad (G B Mg CU) 1 oo ol s 35T 51000l s
WIS 3 o g by S Oslns 25T (CaCOL) e ST s
g2 S Oolas fpay «(27) JS Sl oy ndl 5 gieall s I

.(Cu,CO4(OH),) ESShalls «(CaM(CO3),) s 5l sl 2 (5 =Y

Oxides LYl

oSl LS 5 b Oxides LSV de poes Dsle (5 505
Lol o o 0 ol s Vs Bt LI (07) (s VI 0 0l o
251 s Bole 5L B 03 A s AV b A 5 T o
(Fe104) coslangd] Subns Lo s Luokoell JnslST 2nLtd) s lSY 1 005l
(22) JSa 25T ol Sl Gs Lens (Fe,0,) ezl ns
(ALOY) o5, 580 s 5 (FETIO,) ol Y1 Sk

(o)

DT IS e 1(21) Sl

P eSS ) I G Y1 B

JORERIAN

L Dslee e Y1 Gl (22) S
P bl o) i Y e s

t sl
ol (D

.i.;.:.&—LJ\ (&)

M

(287



)

I E5 pame dlaal e (23) K2
:Z)Dbu

RORW Q)

Sy Pl 1(O)

Dbas e 118170 1(24) Sl
sl ol S

cwlie)

()

: Halides &iladlgd)
ol usl sl (e Halides <iladlgll Sslas i);ﬁ

5T 00 o e s skl SIS Bt LI Sl I
LIl Osles oy sl T 0 503 508 Eimet) L
- .(23) et Sl (CaF)) gy Ml s (NaCl) L)l el

Sulphates iy <)
oS L5 b Sulphates Sl S & sores bolas g 500
o P10 o Vil )l I (809 b S0 0 e

- rdls (CaS0,) k¥l Osbes Lgleol Dy 3T 5T G
: (24) JSa)) 3l «(BaSO,) e, s (CaSO,.2(H,0))




Sulfides Cl Ay ;u<1)

CaSl S 5 b Sulfides Sl 1 &5 s Solas (5 50
oo 1 01 o loie (87) Bomtd) LIl oS ojj e
LLall Jowall G e sazmall odn Sl ,jiwj ST 5T st
s ol Jls sl s ;ﬂjf 155 (asle 1) 3 5ldl
(FeS,) u.ﬁgj.:?l\ s gameall oda @.; S Oolradl v.a\ Y ALY
[(25) JKa1 Gt (CuFeS,) S SISII (PBS) LWl 5
Phosphate ¢ili gil)

olaw 44l QﬁTQpPhosphategL@j&J‘ e gazen E)JLM S 52
b 5T 3 Emetll o o 550 o s e £l LI (PO
{(Cas(PO)y(F.CLOH)) EsLY de samall adg) Zaslll O3laall el
[(26) Jsa Jhast
Native Elements jaia) 3.;41;3 Cyalaall

e S 5slxe Native Elements el i.labf! RPN/
(Ag) 22815 «(Au) Cadll :lgke gx:fw Cag cdaih s s
I g O3Laodl ql,rlwwj (8) &y ,SJl5 (Cu) Jél;db
gl B e 5ok Seos A5 ¢S e Lol
e e QL3S ¢ o130 ledls S A Gme Lol 211 e
QD) Sl S

baae :(27) J52

N PN s —adl

Al sl

L e pers 2 d3lae 1(25) S

Z;;hj cs.:JLJ.:S._gJSJ‘
gl 3.yu :(M
LI Das 1 (O)

ol 4all

el L e Lol sl
P LY Doy VS s 8
P, A

P05 plaall Odae ind Ul

55 JSba e eV De

L s M ik JSLa
L Odnaly plandl ol Y SN
ISP PR PO RN

LeBls
< s, g 8 E 9/
P Odae ol [ as]

il ] S

W] oy 1 el

(307



PN‘)JMMT
s o

o YA L g dalisead|

s

ci.al:bw)fwuﬁwub

4_,,1“5\ E»LMJ\ 13_4, L e JSeme) Js
P et K8l
-, gwuwgwg}gw.ew
/;;WJ ru\ QL,L., 2l |
il b G | Rocks and Minerals (alaall g | sduall
4 H

cs:d 9>=~o.3’ | 9 é-;gj—w;“} ‘:‘—ijw\ 24:_?))\3.5\ L@-f"}:b jP"’"” j"j
sl i 05 S5 s Y15 il Al Ll B
: wb)lgs_zﬁﬁ\QALmj\:J_pu_»r_p)\wl&jaJLmu—A

jaoll|
s 5 I RENE M\)quﬁ\wu'}ﬂg»w\u\\ﬂ
OSSN Syt A s o LS s s Sl Sl s Gl STl u_,bja.b«_ug

& -

T P i K ST PO -
L Tl RO RCIV PRI P/ PRV P AP

éﬁ\gﬂ19¢\y‘»\jom@j,s¢\5§§sj_s

J@dﬂéﬂlw&.ﬂ\chw&\umwoj&
il | s e §Wﬂ\f<31j_>wj (28)&@1)@\‘u@ﬂwmuﬁw,
o el el 25all u‘-’” O35 e 5 35S Do G 555 gL
éiﬁ(r;loviemalzer)rwm O3las (o O)—<~‘ Ml e A 5 J‘*‘ e ST
‘w)‘gjw‘gu’ﬂ?w (29) el il e g T O3lna g L}gu\j F1Ss sl
e g S e ity SO Ll 103 ln (e 038 I U e s
VM‘JM»O“;]&U.DJ)\} SURPPIPRICEFRIPRRIAPY [ PRSP

3

S\\

MJ_Obc \))_@ S

— f}@j/g)&g ‘:l_J o 03 1(29) Jsa
L03laadl
L LK sl Lo i
: PO S VY




Olanall Ayl Laay)
The Economic Importance of Minerals

o 5 Jt 65 sl 2 Dlas Lo g oy 5 el
165000 tons | gy 532 (g1 onll o Sl Flws g b
15 dom ) Smadl Cndll 2l C )l 5l Slischi 5 5.6 (o 3T
5055l gl ol 0 2d D3l e 55 Bl oV ol
P 1N JOVR B 1O S BONERNW

Sl 20 515 WS 5 Lol s a3 Dl o
Jasd, L@,,iwauﬂ\ 2SI ) ool sl olnazzmad 3
o ol £ pnd s ko 3T S Jis D)) 5342 Y
S Sl . (30) JKall ST (sl ilghe dilisee Dalas
£ s sl 8 ’ﬁw\ N sl b oy s
ngY‘WL}}J)‘j WLQJ‘ L@waosww,uwl
el £ iy ol A5 SV oot clolinall o S
BT itll e Daban Jpn 5385 550 505 S5l s L
iyl il 5 o pualondl 56 5 Joo e dondl B ) S il il
oSl e e B0 4552l GUNIy sl Ul
Fol S s Ll 5 Sl 3l o Sl

ob ‘OJSMDW‘MU\DML@.‘YJ ub@osw\wyj

oM\)WJQJw\JQLJ\JwLGJJV‘L@MJH\.&S‘JJJ

oSSl e 1(30) S
ghe & 5t 3 Oalnoldl 2
5
ol

)
S5l 7505 SN sy

AN ISER N RN
SLAld samadl o a5
Sl o Ll g 5
o SIS sy il
Z s N poliall fpe 1328 NS
sl B g csbeal)
gael.ﬂ\g:w\j}ijﬁj «Monazite

L mall ploaey o]
Ed Lgiay Al sl
S RPTCIY PR |
8 STy gl el
> g_zﬂ s—all
U | R VI N |
u.}bj_pi ;_7 Wl u-’ aJ
[ o Al

il = =)



Minerals in Jordan ué Y uA Gyalaal)
P8 Sl slas Y dedll ol3 golaadl u-“rsu't-“ o:jﬂ S 5ou
w\j LY J,,bﬁ\j J.;JaJ\j Caddl oslaadl M5 2a g
uﬂb‘,ﬂo)mdyuﬂboaﬂﬂulﬁm\ u-"L’jJ‘“CMLSJJ‘
R 65l sf;ijmumsjmw‘vjw\ S s e
Oslaall ,2m, (4) J).le ‘_}.«,U G, 2.35 m. ton/y u'“L’JJ‘
{ P IRE W V.a\; e Jq-js Lw;J\ 52l s cusﬁl\ & Lol

«_DL;J_S\ d_vulJ

cOAJY‘jJ)y O.SL&A
.L@;»JS;:;LAWU

Agleliil x5 L dir 55 a1 5 simaally 01 3 Eisluas¥l Sabealt 1 (4) sl ®
Sl ol Sl 4 d gy Ul S5l Sl
Sy i)l o ielis s el 3l Sl 53l LYl
. g Cas(PO,);(F,C1,OH)
25 ey s o5 s goY 1 (Ul e lan¥l | s : ,
s 0oy el 23 e blaly e S s G el CaCo; & ISl
Q\)jgi"d‘ﬁ - .o -
i&\)}”} céWY| é.,:ojjj.u‘ CaMg(COs), gi:.o)jj..ﬂ\
:\.55\.9 uw‘}lb cmjj«.ﬁ\!\ g.)L&Lu,a.Hj cJM\M\ R 5
o el | Cho N peall 8i0, 3,1,
gl L 5edeesd :
Sl ol s Ml sl s 05 o5 eVl ey , ,
: - 5 s )"“‘4’" CaS0,.2H,0 ,m..;-\
dl:ﬁ\w‘)cgﬁw\j s P c
2 5 s J.’I.o :j\""""w. ]|
ol pdly emls 3l SR ]
ladls g = KAISH0, 38 5555V
M\ ub)‘ﬁb cu\)j.i.u.ﬂ\j «ML:J.@_{H J}’\.«:Y\ g;.:.c).b.ﬂ\ ;?r.»,ﬂ gio—\..,a? Cu, CO; (OH), ié)&l\
dLﬂ.‘?Y\j Z}AJ-“ :Pv-sasb Cu,0 &jﬂ\
o il L1 al .
Lo 531 G s s L5 s s SO Slslinal) | 97 T R O AuZadll
E}Mpﬂ jl & ngls)f.ﬂfjbﬁ\fw :
Al il obldlislo | §di5 sl ol Fe,0; & oslong)!
L3 cdb«;—}U uJL:J.\ 40 e a:b g_,....a.n g_J\ d 5
7 s 221 # 2o Il S5eal Z1Si0, 3,553
Al Sl Jis s o) A1 el ’
5 2
ol g 08 )ﬂ cz\.: JY\ LQUUJJ‘ cg:) L.,aﬂ c:u;‘ J',“ 5
B S NIC SRS NI D I J Oy J ) 5. .
& z ‘ KCI w‘
R ZEte i

(333




Py

B\

Ualsoll yasy (o rolLel L]

3 (Million Tons) b &y s gy Jall b Gt p3band] g SAE2S 391 o) oo
s A e Sl 85 0 gl ol 6 (2019-2015) Gy Bl 1 &t 3 500

2019 2018 2017 2016 2015 3./\&03‘
20.7 20.6 20.0 20.4 19.3 é,,:S)/\.d\
0.00002673 | 0.00002941 | 0.00002966 | 0.00002457 | 0.00002497 ;»LQJ\
31.856 31.929 29.759 33.619 29.963 Sl
0.00335 0.00347 0.00336 0.00325 0.00315 :,JA.U\
3040 2945 3360 3319 3359 Zmildly Coslang)
4.7 45 45 4.9 5.0 LI
226 230 255 271 264 2Ly
0.026261 0.027961 0.027146 0.028132 0.028144 i,&_éj\

gl :}.:.Lz:J!

S Bl DS Lo 58T comelally Colongdl Oslas (n Codladl 21 3l 3L gzl 1

O3lxa]l

€L Bdns L] oty 31 O3laadl e gazes Lo 3usl .2
358 65T 1505 62 (55ley DS 2019 ple b li sl Fpo all S OF Eale 13) 121 .3

It . w2 a7
?EL’J‘ s Ll ;CLO‘;JQJ‘)L\.{J

53,91 b BBl 9aleall 61 5L 33T 5 Sl 93beall £151 501 4



€Sl O5lnadl Cias b Sl 0 Rl Lo BT s M3 S

e o eSS 5 b ol S5 ol S 2o pos o JS O3las (g g 1 Sl
B3Lad ¢ il iz sam Sy O5lnall s Ll I3 n 5 e S

(E IS i N8I 1) Bl Oleadl ole gares ) E5V1 Dalaadl Zinol
Lol Ey I

AT < o i i
LR AL WIPRY U1 N [E JON o B CA | By LV
Y AN e Lo 28 S8l o

A LI pobiall oo I o ST
" ;{‘Js;ﬁ;}.‘m&izs;@;’@iji—g
a3 Lo, LI

SV B S e 385 Dt ol JS31-
.83 a0
s 5o, Kl ol 5 3S Com yo €551 5501 Db e Y1 Odnn Cry 6T
£ el duaasdl L el S 5 same {yo o315 oS Uitmn 1] 1
€ rdnall SIS oz I

el eI ¢ 5551 5 eSO 1Y O3l Fy U 10 5 Gzl 5851

3353



P duagidlg <15y

Gemstones

wﬂ\,bo-‘}[\j LJ>-W@MchWﬂ\)boYwaJd\uuju\.mﬁl\ols
wmﬁ\puw\mjcMwYJw,@h«ijwwoaw\wty\
d‘j cgjjl?U S V"‘"‘SU cw\ﬂh‘d\ 1R B5des Ljﬁ 45 & 331 45 13] Precious Gemstones
o gl 3T By Bt Sl Bl L3 15006 5550 B e 5 5h o8 513 55
.Semiprecious 9”3“’" s j.&j; f\:p ¢ ;&L@J\ ik

o S oledl a2 o 61 B D3lnadl ol s oy Syl Y1 2l 25 36
Odsall el e Gl Loy S| J/L?O';y‘ slow 2o %25 Hlia y Diamond g»LQJ\ Odse ye f);ﬁ
delST .{J 29 Corundum NJ.ZJJ&H Odse ye 3;5»:3 Sapphire é)ﬁl\ :5)3\.:51 Seas AR RN
Oane § 5! 3] o 3 .y el o G 3L SlaS o (g5 gl el
33 Emerald 3 . JI il .Rubies }p—z’ﬁﬂ & U gk.z.; ifp (UJ'Q‘ e dld oles e (:;.,\J)j.ﬁi
S sl S 305 Beryl J ol s e D35 3 el -2 W1 0,00

o VIS Lo s (ot 3 3l smad) 15 pmall polaae 5 o]
B35 Oslaadl 30T ‘a,fj,..m Loy S a1 Gamy e
o5 S5 e L] Ll g e yn ol 8 S r—' ‘LGJ
\_ LGJJN" AL ) W"




8l a5 85 (el e saae ST 6 -

Az Y
.g"’_\Uﬁ)ﬂ\ ( j
AL (7

Sy (o
Ay (2

rodtane 3af 58 SOl e 7

Sl (|
i S (@
Sl (=

aalsY) (2

a5 Lgal saT daul 535 1S bl i i Caliay | 8

G5 L 8 Jsaiall oolas 8 Lgde 1S
(U e

el (|

Ax 53 je Al (@

e (e

A1 D b (3

ACHI PV BT IS BN R

S0 (< Sio+ (|

4

81,0, (2 Si0* (g

5 waall s Sal A 3 e 10

aualil) (1

Suilag) (7

SOsSo (@
S sl sall (2

G373

San gl dan) ya

235%1 O gl
1l La (B daanall ey Sa Jsa 5 il pal

Gl cadl G S
Ll

oy (o B g 81 5L sl (i3 2
i)

esisS (@
ol (@

Sl

e e G (53 g Sl o (1 3
.(3.5) (« (2.5) (
(6.5) (4 (55 (z

138 sl e Giads 2l Ganall 4
& (i

Sl (@

Sl (7
Ol (2

ot 6t 3e (it L 230 Ay pd lanad 5
s
Gl (z

5 skl (



s udbead) ) sl
@M Hslaadl Jal G
25 iy sl dalady) Al
rli ) ALY e Gl

/ Ay sh aa 1 dae Saaf -
A sl clilal) Sae gt -

GV G sl ) gladl e (Al 2

/
1

;&\Lud\ O fguad)

¢ olaal) Capiad & Adie ) oA el Lo sxla sl

+ Calil) ) gaad)

e L i e 2y Y1 Galad) Cillaal

(CaCO, « CaF, « MgSiO, « FeS))

2 aelil) ) gl

Gar I3 0 sl a3 Akl ae e (i e s

. RO EEPR

OEI3 pa (3o

+ lad) ) gl

94 5 XY cileliall 8 23308 cpaladll 6l 1 3aal

MK

s s gaad) J) gl

) S5 2 AV il jlall 33 )5l haia A 38

RS Y WO PISLU PRGNSR
2558

3 oaall (35 delia A Gl e d3d0 o

O3 (e 58 (e siall en 385 ¢

LAY o dpalail il i) Gama Al gy -

£ A ) sl

rclalbiaall G Colia 38 Ly (i La B B1a0 S

S i dslaie didladsbe s |
S i Ay (fgpmme ye Jual a lapla &35S
&A@jcmyﬁafﬁjh;&s}ﬁm;ﬁ%

PRl Ay Cad 5 (ST, -
Al 5 Camy (oiedbiies (b st s )
AN 05 pea il

e Ghall pandl AL L
L5 shl) £l 3 L) 50 Al ol sl i

Sl (e Ay S e

A aie g i gl jualic aal alail (e (380
s G ) gl
A58 Uale )7 s S ]
8aana 7 sl (4 (paleall 8 ladiV) & gl
Adlate ¥ e oolad) fen -
AS bl ol el G dilS il pobaal) fen (S
12210 O gl
Balall 8 580 535 G Camgy A Gadibiadd) G
Oraall & sgtalgile by S
sl Ad) J) gl
28Tl fla na B a2 0at (S oS 25

s s lia

(387



’/ S8, — 7.0 o
PR S A ey

(301{‘9‘ ; c—l.,fﬂ"e')_yw)

\\('\y e\n

4

- £ . 1
y o -

—_— Lo MM‘oL.«UWJﬂJM-QJ‘JLEAY‘oLAM‘gcdpJY‘ck-wd\.cobJ‘ﬁow‘ J

u‘,,J‘ngd,dp,wduL@bmMw,mwouwﬂb;‘
*’u_,:d! aL.o.“‘g JL@JY“Q

- "- "

,;;;% L va

i‘

ar . - ““




4 Ewd e
o ' dalal) 5 <4l
l Ll slsald s 1 Siisandt Gn 5lasY 1L
2SS

5 ) s . A
3.9;1:....“ o\.“w.“ :JJY‘ u»).U‘
:i;;li,@!
oxgw\gp)v|ch“du@www
S\ g (&Y ESLI L) 5edl
% gl SLall 1 S s
4:3‘99'5‘ ol ‘g BaP) |
s M1 S
S G obs Jo) Eomlandl Ll At 5
S0 B Bl Ui MRE 2 V1 B




Ablgl) jUaa¥) dsaS (ulid

&OMU.&JMM&.)UJ‘ C‘J}wb cJM\JJrLO 500 M)Ua.ayuwosuwudaf‘}“\&

;u\fﬁ«@y&j‘wvw%}w&w\usmgw\wjj\
é;;jcw\wnuuu,,umejcuuaMMLsma\M@@Juuwum
aJ&J%JM\u»LMJL@}d:LAyQMM.MJw\JLEX}Hwu&ubbJY|dj.i>J\
4l ) mwupw\r“u& AW @yyu}y Lu,@wwtu

B3 ey Joolonadl

gowes |

AN

LBl

N

5

vl

oLy

5

60

94

62

85

(mm) ,/uaj‘y\ iﬁs

‘CMY‘ (:b\ «5"""““ )M‘ J.«u M Cf‘“’y C

Qb

f a1y ol

UaoY) £o0S Cpy B By o

)Ua.a’ﬁ\ 4.«»5‘_}..«6:\.&\ Sgeadls
.SM%M$€QQ\Q;&JW2LEAY\&L{7%;@‘ .
?\sw@,;zgwcs,ao&ﬂgiauw\;@’c@:}m :
il \m@,u‘wuﬁww\jj wbwv\utﬂsuﬁwg S
00 plaes Eg0n o yUas V1 b yind & il Touw gradl Sl 1 180y LS grsind

N

w

'S

(9 |




:
diatawlioligll
Surface Water
Ldal) olall Jui 1 Juaal) jUaa¥) blra
Rainwater is the Main Source of Freshwater
Surface Water ikl sL.oJl B Bl a0 B 2ol
Sl G Bl AL R e Y g e T1% Jaxs
Ml K2 3 il G 97.5% £ Aol
oloall AT 55 5 2.5% 1 5l ¥ i £ &l
Spo S 1Sy ¥ OUYI b obtdr JS2 s L
IR e ) Jg.m 2T (68.7% i I L)
)L@.:YU J sl u’ dJ\ mla.wj\ 4.\.:\.....5\ m.\a.ﬂ oLl
c@ywwau\@wwuﬁlz%wu\ﬁqb
L 30. l%wbuﬂ\mw\ow\c}&j u.ajﬁ\

g..a.S‘g u,o)\“cla.wg;}&dau\.d\ou\)mbcugj

Al A )Y e e Ll Ll G855
€imdal T30

G5 68.7% e (5 gy U1 2y gl dimzadl Lol s ool s (1) J2)
VNS 55 Jo 53 g podl Ludall olial) Gy

Leo 5 ¢ st yed) dbomemodl Cladll b Ayl oSN n Balina V1 Ky Jo gzl
L0l sloll 13

s

:é»@,s\é,m\}
wt«ﬁuu«%ﬂ S J&
e siuw

,_..s
Laéa.mé‘)! uLJ\ 3531 gl

en \u.a)\“c\e_.au_lr«

:(91:1)\0\>.\134
Shandl oyl ale OF 251 -
g2 e Ll lall s )
/ Z.LLLQJ\JLL.:\“}@CN
JaaYl ols LaS 3 usé;j
bl

f;uf?ai;u\ij|ﬂ|;wpi -
fmlel L Y1 ISV S5l -

laeYlols oy g5 I

- Aodhably oss\ih\ €
Surface Water ’:,:,J,M ‘ZL“J,
Surface Runoff :;,42“ B\i e
Rain Gauge ’ el Sl

Eedadl 25001 51y

Surface Water Basins




i« 2 Lell 1 L;.u
G5 ol gt g s
kel sl e
& ol 13] & 3Ll &H
c&La.U\)L, u.aﬂ\ 5l > 4 4_>).>

e 1S Bl S ul_e
R VR B RYSN
3l sall 25 pnall oliae b
2l o DO s
e sl Zlall oY)
LS5 )l ol ol 3 65 )|
Ghlos 5 Lgn s sl
L5 ey ol e B
Ll i;J_ob Ui Cagass
il & 9_")&:») /L?—’BMJ

& Uige 1590 i)L«u}” S35
o Gk T sl s
o eladl JUast 3 Sy
faalsel o N ol

.

(433

S e gl 2,1 IS G T OIS el Jis
e kB o) sl 55 Boam, o s 5,55
ol e Ll s IS5 25 L el WJM\
Cwiwwwwwmw@ww

JSs e S35 o J#H1> e Sy gllael 55 5
S 6 Aenal) 15 W1 S O S e 55 23 g ol
js.x; «Surface Runoffi;zla.» Qbf L}i& P g;éf‘ﬁl C)a.w e
addenll Y1y ol d el ;Lef\“ Sl u"}@’ B
M\J/\,@pj.(2)3&&\3&1«;%&\}»&}&3%)
:g{u\ Johadls eV ol Bidis e
e Ol gaasaad A1 olall Joms o 23 1 sl
e B bl S andl aeY1 Sl B U cailes)

2 2 5w
S 9 cd..:?-la J| ol.;.oj\ Sd><S

.gb;‘)“c\a.w

e o Uanll s Gzt 3,31 R T ot Jlist 2(2) Ja
kel o NGl Fp oladl Jlast T ]

M.L’J‘ow W}\)W‘Jb&\@b@\bwﬂ\ s /

oY s o



Measuring Rainfall 4lbig) jUaa¥) sl dsaS (il
Bl s s o I3 e Bilate o B a1 a5 S
g/)}:ﬁ\ J;’-\.:. é).):.ﬂ o 3 «Rain Gauge{h.o)l ol dmwjj)-P-
(3) JSadt el e I A5 3 bl el S | (mm) kel
L e Lol ol o] Lo dalie 3 Al Jlaa¥l LS S dazes
odo 3 Wb sl £aS a0 bl 5 Dpey 3 e
o 0o Sz Slalll sdn g g b g 8T Sl Al Balaca)
éUiSu\;.l.o\Sé;»gLﬁ'T;}j ljj.g_&j @ﬁgb@‘)@y\%gw
DLl e Y1 oS Gy s aodl J hagll BUS Sl {30 & 5502
s s Jagll 50 o lall ks Sl Pzl SIS

1Y Al JI B
P=T/n

1 5

8] RGeS

.(mm /h) 30> U}QLE; 5 «(Precipitation) |lagll BLs=P

u.“\.éf s «(Total Amount of Precipitation) 4| ZUQ.:Y\ E\.:QS=T
.(mm) 34> &

U»L?g 5 «(Number of Hours of Precipitation) gl &lelu3de =n
(h) 52> 5

j

eadl bt e 1(3) )

izl Je dblyl QLLAH

%

Gl (4 h) DA Ladilaia 3 (50 mm) Ladlaie ddlals jllacl 10aS laall (il Slea Jaus
Adbiall Sl 8 jlhaaY) s 338U

P=T/

=50/4
= 12.5mm /h

:3ad)

¢

UdJod 3

S adall e dalids Hedi (e JsY) g seasd) IR Glase ddhia 8 jllaeY) Jlaa 435S Cosall
(2000 mm) ¢s st Adhalel) llad) S

(443



il 3 b b LY g
Lo J J.qLJ\ < Lalsea]|
ubda..mq.U Ll &3 gl
Lol sl Sl
RERCE NI PR W]
S ) ) s
Qe Ezdl 28 olos o
LeNT35 plas & 5 s
slad) ELL el

.

e o) 3 duilal) 43 3) gl
, (€l -

. Water Budget for Surface Water Reservoir
- el LY Ll Sldanall s olall £ L
A Bl L A ) A8 ey LY

3 A Sl cdu W&T;a}mow\ LaS b il Sl

d")‘j—‘J‘ W JJ‘ 4>JL>‘-_“ ow‘ 4.«»5) AR ow‘ 4.\.4»5 O

Y BN Gl e Sy o(4) Kl Sl sl
C=1-0

i s
Idlﬁ.k;-

(Change in the Amount of Stored Water) g.:;mdl sballdas 3ol =C

() 3 5 ol

Sle F3 0 Lo oy s 1(4) JS21I
Lo Bl L) 101 ol s

o) ) ALl a8 L]

(M) 33> 55 ol 5 (Input) &1l oloadl EaS = 1

S dl >

Jet -
5l 1 53 sl Sl i -
8ol ] ol Sy )

e

(452

¥ ol
1x10°m3

() 34> 5 ol 5 (Output) & el oleadl £a5= 0

Sl sl >

-
8 el Cpn L) B -

2y %%
11&810'@3 \ =~
|

AL 53 50l 3 smioll Bl 1 G Yo /



o Lol bl 35 0 s s &Ll oot ) 31 551 gl Sl ool s

BIlo Adnauol giloll djlgoll Gila

2

2\ui

ESNND)

5

Sl ol laSIE, g8 ol shas 55is by SV gl 2B ity &, 0
FUERPRE L TPV L v PRER R PP

4

5

NP

&

Js

RTE I
S

Js

a—

R

5

|

&

<)-

3

8
')\

D

3:

L. |

~

-y

25

5
g;td\ asls

2ol

470.662

17.78

26.416

34.036 | 39.116

36.83

42418

52.324

80.772

62.23

42.164 | 19.812

16.764

Jdl

(mm)

616.966

13.462

32.004 | 33.02

36.83

103.124

207.01

126.746

64.77

5

&S
-

-

(mm)

, :}C\.‘JJMYUM‘
.J/sg'.zs\;:osj‘M\;fs:;ﬁjsju\&zi;ﬁisw\@g;.wj 1
B I3 5ol 3 B Sl ol £ 3 S5l Julpall 2351 2
Sl shaall o sloze VU ALS G It B 350all § ol olos £eaS 3 ol Sl Sl .3
Jsdenll 31
B 8ol s £aS i) St S e s Ty U 225 5545 e 060 .4
Y
P £aS (55 Jlagl) 2iaS IS Y 65 ol 5 el (6 stamed Eodomy O 2S00y 3Le 225 51 .5
/ 03l I

(46



s slsisily i (L)

Sl o el i 14
S SECSUN I EXA
Ly b fased S Lol
Nanofiltration [5 U e A
DY fdlsbr o,
i\ja,@\(’;mjéujs@.w\
dxJlas 3 Nanocatalysts 2_, Sl
RPEETWECH BN

(15) 33,41 5 Sy
25T oo Gila LS 4~
Aa By Uiy s
5 mall plas 5 E
B IRE A PN
Loy s NI o astd
g3l G Uy LS 45
@w,&juﬂs‘wc@\
SN 4y o IS

;;} I3

Sy [ D ru\ P
.u.d\ u_ﬁ

V

¥ olsa (ra Al dpadacd) Lilall JISEY)

Surface Water Forms Resulting from Rainwater

JPJM'&‘\.@.E.BLW;M&)Y‘CE.&JPJUQAY‘OLALSF

)\Jg.qjc[.@.& LM}&_)‘)J‘Q)SAL@AJ.&J)JM‘&_A}
dchdrmj\jdj\M‘j)L@:Y\d)muﬁ)\cogw‘gM
13L5 b ol L) SLall Lesb e 1 5,V o Ll
- fehandl S5L1 20 Y gL,y 2.@55;:»3»\) i Jis lasY!
ML» 41.5 & w\ cL.Q.S\ u““l* &> «Surface Water Basins
écgﬂz..}\j\cﬁ..}\‘_}.‘.a WJW}J‘UPFCWMLSJ}‘
gu,uu@}&swdmj (5)J§~31Jbuj>\du@w6
gﬁmjcou\wb yuwuudmupﬁs\j
bM\Cﬂc@u\,mwm woxy\fulpupﬂ\
| fs el B el S Il Ll W S A

I

)]

(DUl g all 205 s gl dalanal) L ) sl o1 )

am\wbjw\ L LS Y1) g
el S 5 ot S8 il

ool oo Lt

RPNy w\upﬂuw\&ij 4 /
k..

cﬂ"’u’j“‘)‘UJU‘ULW“UAMULWJAUJJJ‘(SM‘;&LG&L“‘W‘}M ‘)ﬂ‘@w\ M\

473



b;;;‘;w\gmmmﬁiﬁ":yv\giw\gés)juwéﬁﬁf:iﬁgjli,wu 1
o2 W b e el sl

L Lpdadl sl A Frrs 525V el o Lol slpodl A Gy 6,51 2
el Sl gj\,\_?gs\%,a’ci?;s

(6 ) IS Tl U1 LS Bl 15 Lo et 35Ul o L35 L2t 3
C(3mm) g5l

&

gl Lo 12 Lo IV 3Ll 5151 53 (g CaS 251 4
/: A 2 £ . & £ &

oo Sl il o N Cald e Ll Jlanl Las S5 ol JSCah Jsbl 5
odms ol gl

I\
IR

(54 32 1) ollaad slad ZsT.

ol ey e 1 | Ll K2 3 (5 4 3 2 ¢1) ollaall Sl Lo

(487



drogatloligll

Underground Water

o #E e 4 5 5
438 gal) olall (IS zw,s\a,ia\}
Formation of Underground Water b ] Tode 2L é-w-’;’

- . . A ~}/? I }"..v'/ ?" f f °ﬁ - z z z ¢ &
&M‘&JpJY‘%LGwJAQOW‘O\L@L»M 2’.‘.‘9)" l;u ‘-}’L—"j" M ‘uva)y‘
R P o A . ] 7
qﬂ‘ﬁw“-}m\"""q‘“‘t’)?‘n°l':""“d‘ﬁ‘9't”2))"g)§“ .;.* é—;tijr.éu?‘—?w?f,,w
. i M, e 5 NI - ) e o s
) . g N (S s ol N P P _ g &
d\p}g@‘ﬁ@‘b)ﬁfﬁ‘g@\)@bgg‘w 9\—:*‘1-33&‘5}5;1%53@} A
lesls Boloall 0355 oo ) sienall 3 331535 el oLl LYl
RN S (e NTRCI: sy LE L 20k S
uﬂbbl‘ﬁgﬂ‘gwmﬁ‘JW\gmﬁY‘o@M °L:“J‘O}—5$G‘Q—§'%%SCJ—‘;‘_
e ~ 2
NGB L sall s el Sl y G AN | oall Sl £y
‘L3l . Infiltration gl ‘_smj ko 405 ;Y1 403l sty 43 52
(6) Jl | A~ Lol Fpy B 351
. . N 5 N h 5 .4:55\.5.;}
B ol I Ees NV 3l s Gpmedand) Ll 223 52 6) ) T
HPEIHE 5Ll g.b|)_>-‘>1\ e il ‘:5_14:4—
LISl b Jals 1 &S gl oluadl Solas 30 03,V < o
el Lo, IS G2ul -
& el bl Fpn s AVl
: Sodbuohlo euzslahl <€
Infiltration éL:.S Y
Aquifer i.efd\ ij\.dl Z)\J'.;J\
Porosity iz.almd\

S5 Jle
- "_“‘Tf"

.'l_ ... —
=y L

S 0el! | 50 } AR Y| Water Table &b sl sladl O s

sloe s

B T P gl =

S
Permeability LAl

Y,
Llony 5 5aall Sl :3_»”*1/

3 B\

(493



A g olaally Jldacd) sl dNs
JRREN Slodaal J]E 8l o 25 3 5m 5,V e o ¥ 3o flags L
bl VIl s s oI 0L )

oo b e s i b 1S Dl Jo e 18055815 3 gl
el SlsLi )

oAb BNy b S Lt thar b I WlSUl b ol 5 e S -
&y ) 155 e LV iy i ) o =

Aednadl /Tl G150 & ) duis Dy £l 31 gl o Sl -

Jonll S et

5 om &2 B R8Ty o 1 QIS ) i 0 a5 LT @

3 em LKl Sl o ) fn didas Gl 31 WU b ol Sl 2T @)

10cmiw,\gngJ!uiféjiiéTdLou’;aﬁTj@ﬁ#@kj\g&)\d@:w\jj (3]
e

Sl T o L) iy el o M Fb IS L 1 WIS 3ol - 2T @

T (PR

b ) WS el S - Caol
& o & 3 -~ . s &
lae¥loboe o G VT b (348 sl slbodl UK L (25 5e 1221 .2

Z ° < o 7 2 &
?L@ys;ﬁiw\;;awe&;\w@g:u@&w’@w\\51:2.},:‘ 3

(500



o) Aquifer ;3 gl (ALl &) A
e % Ll L s A 2 NI bl b & el Badall 2
o g s 1 : - - /, ) & o
el e Gl Aquifer 53 ) S G155 o N1 el s ot )
ey el 5,8l gdl] o .

T T I 0 e B et e o B
] cg;._:}b}“ :\g.\_.}': ca. . py . .8 <

. .3.3)\.0.1.3“9 c@W‘IudLbJ‘gMMJ cL@J}U—i\;Sf‘g

-,
[

i\;»Lwe &l Leba oy Porosity daluall

@ LMA f . 5 u 1 § P O 1 . of (e . 5
4 <15 g g el é@%"&éﬁj‘?‘ﬁd}‘?b‘f&ﬁgw\ﬁé#
~ ofl? 4 1 - NES P - - w
EB P il Sl e G dgtdl 2l e Gl colladl S
o Hend [ ghe plsl o .Porosity iAWIQﬂ\WL)\M‘
il b
] Types of Porosity :\,,mb.ul\ é\ 5
G el o eall S el oo 85 Salie g
OIS Sl ks LK Gy Wil S5 36 (55115 g3 OF V]
Slles JI iU S gien o (D) ’ <L
U L oy ecd U1 SeaS il peall am | e daliseld] & gaudl
o e fostibnain e RIS R Sl ey B
b g Ll UK s 23, - olles Jady alobas 315 5 U1 (g el penallS Ly s 1) s5nall

s s P £z < < s . v . (s
Sbas Il eall 355 00 | IS T L& S Ealeddl L Zalandl o ud s (RI5Y)
s e Jo il L por : (od /)

L & 5 alws JS255 N

(o) M



JES R

Jb.n

daY

Slalool

© )

e e Jil sl e poren o pieall LV bl Sz
J5t Em e Ll Gl gl G U1 3501 s
G B Bsall 3 ) pieall Els GARS 3] el
318 LS 21 UGS (s G paadls ool S Y ol
P OIS Ly WSS (3 dlnte 5y heall § Sl
Azl lalenall (s 5 inall Bl S 3 5T L olalnad
(8) JSadt Jail Lol Ll ) (6352 e 8 oS0l S|
Permeability i’gﬁ&ﬁ\

oo skl i el :.Jub L@:L Permeability ii.'al.é:Jl :9}5
e 0555 A1 5 pimnall leolns e ) pinnal L3505 duzats el
Joo U W 55500l sloll e Aatay £ 05 Sl
} sl U (Permeable Rocks :J.g.i 15 s30 d:.mfj ¢ o Jly ol
o Lfals 055 5 c%\ﬂ\gw&ebw/é&d‘y S
rdall ) heall oo WISt 55 pall olodd s ¥ lste S8 5 o
.(9) J&.‘J | JLas. Impermeable Rocks 5l2d S8 1) e ;5%;.9

0)
(8) Js

R VPN Py PO RN FER )

el ol

g =]|_?Lm,wf\e‘:€guW|;.?g>Z(y)

ol S S e

o Y ks Sl ()

Lo s LS5 3

P eSS B las Al

sl bl

) 5 il O e o2
e el a0 el &3
el LN Ll
Soeall O] e
St B 3 L L
Lo ) S pally i

T sw
.OJJLA/ JW

1(9) Jsad

33700 s ilzos § 8 Slabes 1 (D)
AV AN

35504 e ¥ dhae 22 Slabes 2(0)
APIL RPN

(523



LA 5 Aabnall Akl

Y Il Ealan 5 15 s 521 2 gienall Gy lzilisy lealns b 5 simnall Ciliss

LM e sl 5 e Eollan

wmcu3@,3\3¢wu,d,|j>3¢wy@mwmajuu¢ o epiam 153153 ol

4.;}4: JJaMwLuw%Qo\MJ

) SlsLa )

.g{ﬁa\g\jﬁ;mwﬁ;uﬂL;,ju\ﬂsg,ﬁjw\—

uﬂ\mw;@wm‘»du\w—

M\/M\d\ﬁbmf&\MMwumﬁ\UAUALZJ\—

M‘v‘#

3 b lanll ey VL 251 Ll b1 80 ol el iy Jo 1 e adl @
ol 1 Gl B b a3

ol Sl 100mL)|qu)ws@&)\me¢\e

@J\C)ugwy@md@u@f\ @»ﬂ‘@&)‘dww‘w 100 mL s Ly 25T ©)

‘d)jm}w@u\uﬁyub;u\L@,ﬁmg\w)\om‘wwﬂ@urm\o
RESPRUNSPI(RR ;u\dsdgww‘g‘w)\mj\wdmsj

(A8 el s & e ] pliiinaly £ (41 ol a1 ST O

CL;:.AUJJ,J

L o slall 55 o L8 e Blazed 6B loas (ol fo M5 o) eSS 310

A a slodl a5 e e palls ¢ amdl s ¢ Jo 11 J5 8508 G%lest S }éy‘ 2
A3y Sl o B3l g

&;pdw\\sle@”m;ﬂ@m;ﬁiwL@J}yx,,,gﬁwp\emmjmy.&3,31.4
€l A Gy 1 5ies i1 8 ol 3

(533



Zones Aquifer uA sl (Alad) o) 3 2_‘52

O3 8 e N Al (o gl 01351 Jaslast Ei s

Oy stenall {8y oS 805 680,08 £ooS L5 e Lol

e S 0T 053 o Lty oLl T s

on il 5 e gl S D121 O35

o s b i A LA 5l Joa &gl Sl -
Cwﬁuu@;mw@mvamyug,ww
Do BB 2S5 615l o) Gy S 48 {3 3] Ll
ROCE I I KPR [ SRR AVEL I X PPN

el g s M\bwc}:ﬁwt«.&'ﬁ‘d%—
Jo oLl IS St a1 o8 Jees s “‘-’ﬁ-é-J‘ Ui Fpn el
NN E e PRI BUss Sra s il 1 il
t;.ﬂwduajw\wﬂuw&w\wwuudl@

oLl S g Clal.o., Ju.@j cWater Table uydl oldl O gt
el Gl Jad 1 9_31 5 el L s _9_>m.‘|—
JWL;L},WL}M&\L;W?J\OLJ\QW@W
J_la.u‘ cc/\_uu‘ M\é\ c/\_;...:la.“ M‘L}_‘Agu\_&wﬁ

(10) J

M:@;M\ﬁcwwuw‘yj & "‘/

A G B Gt

¢ 8

i paadl 3l foanul
Yo Gy G 5 51 el
sttt oLl gl
L;J_O j._.jj ca_:éﬁJ\

Z

£ 8 2

[ plsl o, el
iall 5 5

D)

Ll Ol S 0,91 5
S g3 L) sl 3
[,_acg(mo);)/@uﬁ_g
@u la feal (s Ll ool
55 Lads ) Fele 55
O N
oz gu}_.ﬂ\!\ gt_?i
A e S e

obeadl O gun

5 S (10) Jsal
BE N gt PN

543



e )

g;)‘.l_:.‘.oj‘ :)‘9_9)‘}«.“ {i"\)‘:*"‘?.

U S WP RS S |
ol ol BV e UL
Sl 55 355 Ly 3, LA
oo o 23 bl ) 2
Sl s e sl 5T

335

u,o‘y\” B O)LB‘
u"}"wﬁ gaw‘ i.gw\
PRI TN CEN RN ¥ N

s, e

Ll ol 2551 1) JSd
03,9 b s 4ol

il Ll 31 >N S
-E)QJFY\

) (b A sl dilal) (el gy

i Underground Water Basins in Jordan
ywuuum,@uﬂ\ Mubm\@
Dol Bl e G Ble L 12 05,31 2 3] 1ol
—Oles o e laa¥l ol ksl ezl 3l Balnne
e e EESE B 22 b 31 s 5T, )
s el 2 oo a1 sl Jndy B Vs
St b

LoJ\upyJ\Lg}oujc(T’l )J.g.m”]b\ LPJ\
bl 3l QUL e S e

Amman-Zarqa Basin £8 )}l — Gles (i ga

j.)s*:?iwca,ssf»ﬂ\Qw;;u)y\—éwuéf’c@

s s |yl e s S 35Sy g ) e
b oLl o\ V\ cd.y\f\ S 83d>te]| ‘uLJ\ up\y‘ﬁ\ @\ o upr\
Gl ol s ) el ko o (o padlyEale
Lo Lol oslall ol oy SR s T ) Bl s

o) ol &y ) il

Disi Basin ?\M,gdl\ Oas

Bte Bl Lo dagy 05,V
Jsi i);.ﬁ.» L3 grndl g Ssﬁl\ g
5@\1@«@@\{_&4)\@;&,
o u;}) Le s
J_S\ ) LAJ@MA._M; 33A et
Mrmcu,aspmooou_ﬁ
S Gbladls Slas dasladl ol Lo
Wu)—»‘w}u&w-ﬂ‘wﬂ
Y‘ﬁr2013(&ul~cow&b



Ah gall slual) Jady L 3 duia ) ey

The Landforms Created by Groundwater

2o, JSEYT Gpo el S5 3 28 gl Sl Fges

Tt dlodls Al oiall Loy b gdly Gl
KAV s e A Sl 31 pienall U BN ks
U5 G215 B eI AT ks k5,55 125 N1
J5sy s e o Tyl eyt L o
Azl Ll 222 @;QM‘QMQW@Q\
A ANt b ol o

2

cuyldaalpa

25 gl oladly a1 sln E550e 2l 1 1 SN

—

Tl Bl e Lo, b 5 sl Sl 15l 1508 .2

%L Y < Z Lk
Ll A2 T G Calis s JS 1Y 8 Ll e £ 381 .3

ooV bl b D gl Ll 055 Cas Lol 4

L5l ol st 1) Led olaadl s0ms le Blazel €Wl L2114 0 145 4T
it e A NS Y i e R et

Ul

Blezel ¢/ 5Ll (o 5ol 3 oladl de o 510 CaSiasdas 8 a8le (515> 5 codoets

S5 e

(56



}

o 2 Sibath R gl 4151
Smkh\o‘le\s in the Dead Sea Suitgadll =1 Y

A ealagYl sl sl el gV Grad e 5l aiesd) 2 A e ol el Sl
o Ao o W e Eoui 8 g pedl ool LAl 43 ) oLl 1l3] oy S35
SO P FCU [ - SUPY R S SCN [ U0 R 1V e[t A [JCN [
.Hw13a_&s,u;_a>~\
gﬁS‘jj\uwr_éLbLM‘u zomk;‘MLdew‘j)LbbJ&J\oMJ_@bj
ZHSNIFRES FENIPR N P FCUSPC Iy [P B WH PN W FEEY TERE - SON| i p e AP
e s I Il bl ) o o a3l adin S OF 2 s G s Bl SUL
I e S N el bt ) 5 (3Ll s &y laz VI Gh Ll o e 3ol ad

Lo ) ool 3 &)
ggmdﬂ\,umyfsm;\ﬂ\uﬁd\ﬁwgéd
— o alate b el 1 5 il e S5 5
e | : J/Lw\g_pwcjug_swﬁj\ﬂ,a%_s\ﬁcw\




It sanall A1) Al i (2
Lgana s Led 435S il

el il &b al) & ilal) S AD s (o
L@‘Mt_m

Bazaia (2

o (el Cudail) b Sanaial) Slaal) 3af |

Aalle ddgn (1
e B (@
dalledabu (7

1A 31 gudd)
clallaadl (o Canlia 38 L o Le 3 2130 U

e <y IR Alllgl) HUa¥) A Guldd ]
.......................... JLQA ‘\.l:al.uy
u)u ‘\JJ‘AU““’\—“‘S‘ ol M\ A_xblﬁ 2

olall 4S5 clgal) Adall oluall A0aS G
Leieda il

) e G DAT ) IS (e el Ui 4
.......................... JSG e dalia)

Dsaaall de sana Bt oo 5
S Uae) sl A e i i AN A ) S
e 2 ¥ 5 ) (o

¢ 5 s Arlall b dalall oyl i 6

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

359 O igsd)
s Lo b Ammaall s S s Bl s
1 sal) olyall (g slall 31 ]
Al Gl (@ A (l
A gl slaall Qgusia (2 pdiall e Uil (2
i sl olaall waent] Lmil) S5 45Y1 ) il &1 2
/ I
Al 2l (@ Agidall (1
A3 (2 Ade ) (z
3 ) s e Atall sbiall (i) Saaal) 3
/ / A al sl (]
DY Blaa (@
e dle (7
ey Jladl de (2
Pl Gl gAY 8 A el (e o 4
ol gl e (1
B e ) shaall Ga gk G (@
el (glas Ol (z
= Aalal) 8 0l olaall dns S35
1% (]
25% (<
17% (z
25% (2
A 1Y) @l el e faaly 6
Sie 51 yaalld g1 Al {5 (
G Aaa U gl (a3 S A S a5 g
Ll

Ladie ) saoall § 508 40 091 alasall 55 (o

(587



Gl ) gl

EL ) &l gy 3 oY) Jpaall (u
e a3 il olaall e Clla 3l
asli AL WY e ol 28

Ul oo

(million m?)
2 Jlgl
0.4 pesti]
15 el | e &gﬁJ\
6 8ol (e
1 8 el (o b gl 5 !
2 ol ] 5321 O )
Gra il s sadl s cdand) dilal
Ll 3 oaaddl
el Agall 4531 sall Gaal 2

PSS SURAIA I PN DY 5 P
CIEGEOUPES TN [ 0N

i ad )
Bape Gpiw Jsaall 8 dala gl

aealil) ) gl

=5 (5 h) LA bl jL1aeY) 4 uaS Gowiall

Sl Al Sl

S 3 jllaed) Jlaa 4US LIS 1Y) ¢l Al
(15 mm /h) ¢ slusi A alaidll

“iad) ) paad)

AaS v Bra (saal (86 Ca S L f
A Pla Limedihia e A1l oY)

(593

San gl das) ya

s EEY g
Laile Wl sa oL gy 201 (59 Ol (s
Al A e Coal 25 daa

(= <) o el ey 13la 33al 1

S (AL (5 e (35 Cas Sl 2
22 1) ) el
88 Gale 17 ppus 45Y1 <l jlandl il
oY) s e Laaudl ol Egaa (1

Dt g phas e bl ol Alans (2

s (el ) ) gl

Dl slae el () Goagi &y panal
gl (e Gl A dall ol Haas
oaY!
o Cudbd) () gl

Y\ DJM\A\_J\ ”LA‘\A».AMJ\

3l i g
o Al ol A e 3 35 08 Al ol
" ) s e Gl gy
s b))y

G L) JUiil i€ f D 5y Ubnbaiin A
gl 5 g sy Al (oY) cale
Al Cllenl) 4



e g P

L ETCI [ IO B Pl By T PR B

-

—

.(3@4)@@\9\%\@1}@1&33}1 .
u\uiw(_acbcccua\)cﬂ}a) isT é 1;)

C\fwvﬁﬂww\ Syoll ot il

Q(—A‘U“)iﬁ‘y‘cﬂﬂ‘uﬁ?)’d‘ﬁw‘

el o e 4(362) iziall T 5,61 s
L JSI Est 0

San gl das) o

e gaad) I ged)

Al :Eua e ¢8 8 sall AL Gl 3l Ca
RIS

1 e AU J) el

Saaall of Ol 2 1 ARl e Lagdl 2 gl
¢4 L i

s e G ) el

ALY e Gl 25 (V) JCA ()l

SDSODSOD S oD,
68 »%%03%08%’0883»%‘0‘0%1%o%o%oﬂ%oﬂ m%
2300

0@ DGODGGOG{)DGO 0 |
8810 100268100100300%0

Ll s baiin 4y aal) Glsdall G 33T (

A sl olsall 2 g ol Jatinall 28 gall 28 630 (o
REBBY TS\ PR P

A ) olall Cgasia 33a (2

cadiall e Ul (KA e 3aal (2

(60



Q)
slodl Lgd 2:2223) Soas dﬂ\ u.bf)[\ o 5>l :Surface Water Basins i.?;la...,.!! i;l.«ﬂ ;b\_,:-%)!\
- I3 o 5 S
@w‘ou\cﬁ)@w ﬁLm)Y\chJ}UMM)UaA’wJMu&Z}JU‘M\
”bchmaé‘j\céﬂ\j\c}@ﬂj‘g}w @wﬂ‘fﬁcﬁwéf‘ybilﬂs
Slolunadl g & 5221 o= U/Um‘}!\ WS Eg ct/\.:zja.w.j‘ ool gjjm: 4.31.“.9 ‘Infiltration CL.:JJY\
Ao Y ALl a2, Y1 bl ) el 585 g 5ol
I 07 SV 0 5 e S5leSI LS 5 b S5 Oslaadl p ?\.ojw :Oxides dpslSYI
Bale Sl AT 0385 A1 58T 3T it o o 35T 0 1 o i it
ook sl b Lol 1 Bimaal) sl sl o 32220 utaall 06 :Cleavage LLas )
;.:'ST ‘;T §S>U ‘;T U?"S‘ jT i‘}\j 2L>J\ L59 §>L9 ?LMY‘ :"')J.}QJ
()
Ddnall i o E gl Ly Sty 1 2S00 Luster 3y,
Aasbplode mlauly 21 e Bl 3os oS oS 5 I3 LS fluat :Crystals &, Sl
(&)
L4l s b oo O3 253 i).q.p :Crystallizations ) oLl
.‘:\T.ljo.” g)_}i'.‘j‘ m 4§J¢

;

Laas ST A3 353 3 ke ]

Q)
23}::3} UUa./:\[\ b i dmy ubf}!\ Ck"‘ P m‘ JON] ’Surface Runoffi;da..dl 3L:J.>J|
)L@JYU u‘Jo:JU d}wvjb JL@JY\ Lg‘)bu J\ L@.,.,o £ o J.>-J..: SIS ‘WJY\ MJBJ‘ J.A.b
QM\WL@U@JW)WM\

(»)
c , ,
NUREIN| éw O ¢ :Streak &S|

(61



)
ot ol el b 155 ¢,V Bl 363 g gl & pienall 1 2 Aquier 53 goud) S50 815540
LI 5 s g Lol 3 o oy 2 2305 bl S0 3,V pebans Ly

(L)
Lol 0 oSl s uomS’}H 6%“ e Gy Oslaadl e @}w :Silicates K]
ol eV Jon 6 5 2L polind G 35T 3T e e Ll o
U»WS\!\ Lol C’)\ bl uj.<~ J&J\ u":“ wmh}iﬂ Silica Tetrahedron b}Y‘Mb)K*L.w
M\rﬁUAMW\OJL&J\C«}J&.«j(SIO )wwb\jjg)w\u»m;fo)x

(&)
dowzs Loedl Sl (PO oliw pdll O ] Je S 55 0slaadl oy :.C«)w :Phosphate éaLa.....‘,.aJl
/ Ca oot e 351 30

(ti\\

BIE

(&)
geat Lzaii.bd i&g iw ?\.,42& ey e Odas pds e Gdaadl 2)43 :Hardness §3L£|
/ -g&ﬂ‘j 3kl J ygzme 55 50dll p las Oms
()
($¥) e, S 0l s :/;LQ.&H xS 5 b S50 Dalaadl fyo i games :Sulfides Sy S
L}Jb;d\uﬁwW\oMusbuULdja,S\j\wﬂwyf-\oy|ca|wwu,.§u
ol o Lo b s ol ol s ol Sl Zal e S e
(S0, oy Il Ogl e ;;L:.Q.:.Q\ oS5 S gsod RY P o :\’W :Sulphates al:.lﬁ.iﬂ
.Cayw\wy;sigioﬁié\@w\qu
by S ol Je M\ LS5 b s5es O3laadl Cps “-“)'“-’“ :Carbonates ubyﬂl
(Mg Feve Ca>) Jeo m2l or g 551 510 gl o Vit i) LI (CO, )
(J)
ndall 3 03leall o3 505 O Sy c0dmadl b LS 5, L 38 Lemast 1Colour
O3brall Gpo s b e b Sas Lol 011

(62



®
.Sjjb\ﬁfgjuiwjjija}:AxisofSymmetry,Bl::J!jjau

& glte 5 :bu\ P (L@.l.>\.>) oU.U\ ja.vijsﬁ s w‘j‘ddb :Center of Symmetry J.laL.J\ JSJ.a
;,u,wmucuxuwuﬁwbw@}jw&qﬁ jwumw\;u@?wwﬂuw
¢ mpplicn s o sloste ntna) ‘_551 Sjj,h)\ P ‘5«&} & 3ws :Plane of Symmetry ,la\.::J! G
fsuéng)raww\jaii)ﬁéﬁgu

e o5 I Lo alais e AL JUas¥1 408 ol fasen Sler tRain Gauge sl Julas
1005 5d 251 I (1) 5503 51 fn 5 50 Dlan 5 o (5 5y Joluie “Ml0his Siale o g ol
CWJ\ Iy & PEVCEN | PR IEI PN :;M\ J>J| :Water Table &b g2l oLl éw

Sl < I oLl Ji.“gj uu.ajﬁl\ Cl‘“ P 63” L5.5\ sL.oJl :Surface Water M\ (W]
G ”*25%L;m‘}!&\wmw\ow\&(wMc@»&rﬂ\W\uMb

S aere J| el b Slolanadl g % 2l 2l :Porosity Sooluall
e s Jas Al paie o g 5o O3laadl 7 iow :Native Elements .l i.:b-i RPN
Sy oolaal 35 2Lane S5 (S) LUl ¢ (CU) ol ¢ (A) Lzl ¢ (Aw) Lnl
Anall 3 Uas g2 5 8500 5005 U 6o SV s Lo s
LS»LMS;MSJ;d)cdwﬁy|wwwﬁdﬂlwwwpwb Mlneral¢wl
ONMLﬂ&W}‘W&\J(’&}Q)W
Gols LSl £l 221 (63 Obmodl oS s W1 kel tFracture .S

()
M e oLl 2o peall 221{13 :Permeability iél.é.:.ﬂ

(=)
el Ll Sl Il U gl dmT 3ol o 0555 Oslrall Fya a6 games :Halides Syl
.ngm\jtﬁgﬂ\:Juw\%y}@ﬁi&cébg\jjﬂbjﬂm:Leiw

(630



SN ERE

s .
Ayl a) ol
. Weatherly, D., & Sheehan, N.,(2017). CAMBRIDGE IGCSE Environmental Management,

Student Book,Chapter 4: Water and its Management, HarperCollins Publishers, London.

. Weatherly, D., & Sheehan, N., (2017). CAMBRIDGE IGCSE Environmental
Management, Student Book, End of Topic Questions - Water and its management

questions, HarperCollins Publishers, London,

. Weatherly, D., & Sheehan, N., (2017). CAMBRIDGE IGCSE Environmental Management,

Teacher’s Guide, HarperCollins Publishers, London, 4: Water and its Management,

. University of South Alabama, (1998). The Water Sourcebook, A Series of Classroom Activity for
Grades Legacy, INC., Partners in Environmental Education in Cooperation with U.S. Environmental

Protection Agency.

. Public Schools of North Carolina, (2018). Earth/Environmental Science, NC Final Exam, North
Carolina Testing Program, Department of Public Instruction, State Board of Education, Division of

Accountability Services, North Carolina Testing Program.

. Winter, T., Harvey, J., Franke, O., Alley, W., (1998).Ground Water and Surface Water a Single

Resource, U.S. Geological Survey Circular 1139, Denver, Colorado.

. Freeze,R., Cherry, J., (1979). GROUNDWATER, Prentice-Hall. Inc., Englewood Cliffs, New Jersey
07632,United States of America.

. Poeter, E., Fan, Y., Cheery, J., Wood, W. & Mackay, D., (2020). Groundwater in Our Water Cycle,
getting to Know Earth’s Most Important Fresh Water Source, The Groundwater Project, Ontario,

Canada.

. Woessner, W., (2020). Groundwater —Surface Water Exchange, The Groundwater Project, Ontario,

Canada.

10. Holt, Rinehart & Winston, Earth Science, Interactive Textbook, Holt Science & Technology,

Harcourt Education Company, Ontario, Austin, New York, San Diego, London.

(647



11. California Department of Water Resources, (2020). Handbook for Water Budget Development with
or Without Models- Draft, State of California, California Natural Resources Agency, Department

of Water Resources.

12. Department Energy and Water Supply, (2013). Water: Learn it for Life! Year 2 Science for the
Australian Curriculum, Waterwise Queensland, Great State, Great Opportunity, Queensland

Government, Australia.

13.Khare, D., Jat, M., Mishra, P., (2017). Groundwater Hydrology: An Overview, Available on the
following URL: https://cutt.ly/fOsRjUW .

14. Tarbuck, E., &Lutgen, F.,(2017). Earth Science, Pearson Prentice Hall, Pearson Education, Inc.,
USA.

15. Collins, science, Stage7: Student’s Book, HarperCollins Publisher Limited 2018.

16. Collins, Rocks and Minerals and their Exploitation, HarperCollins Publisher Limited 2018.

17. Lutgens, K. and Tarbuck, Foundations of Earth Science, Pearson; 7th Edition, 2014.

18.Earth’s Structure ,Interactive science, PEARSON

19. Earle, S. Physical Geology — 2nd Edition. Victoria, B.C.: BCcampus. Retrieved from, 2019. https:/
opentextbc.ca/physicalgeology2ed/

20. Francisco Borrero, etl. Earth Science: Geology, the Environment, and the Universe, New York
Student Edition, McGraw-Hill presents, 2013.

21. Tarbuck and Lutgens, Earth Science, Pearson, 2017.

22.Dispezio, M.A. & Frank, M. The Dynamic Earth, Houghton Mifflin Harcourt Publishing Company,
2012.

C657



oll=i alll 2oy ) (O

(66



Collins




