wibigllifi—all
(N ALl

'V) -
‘K' : A National Center
o * RN for Curriculum Development

%" \ m

e QLS - s badt Caalf

J9¥ gl )l il

Y-S T U R
(L) gl Jall il Uae v go

z,ﬁjc 36— PRV

-

9 SN daz s 88 = P A 59—
(i) (63,801 (o o) ol

— AL sl kgt 3S 52+ Lo a\
Y el G b e Sl L oSG sl @SS T Dl caldl j lad b 1 S AT
O 065376262/237 Q) 065376266 ) P.0.Box: 2088 Amman 11941

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




eV o515 e Py clgnn a1 L35 VY EASLN oyl (8 LSO oy 585 ol By 18,5155 0,53
(2021/105) o3 kel g & A ol )1 359 2021/6/10 ;5 ¢(2021/3) 3y a3 bl 1 glad b 1 55 )
202272021 gl 1 plall 1 2  2021/6/30 6

© Harper Collins Publishers Limited 2021.

- 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 -9923-41-180-3

iaWbl 453, Y1 AL
ieb Sl 4asdls pls g gy Y1 o3
(2021/6/3347)

372357
gAbdl sl b 1 S el 05,V

2021 ¢S odl 10l — eabid gl b 13S0l [V il I S sl Cinal 2 el
.o~ (126)

2021/6/3347 ..,
MY et/ fgeabiad ] fp ol /oo
b I Sals gl ) e Caall Ui i Y 5 adias (6 giome (8 &3 51 g el JalS 30l farey

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.

p 2021 — 2 1442 (4 o) L sY1 daall



il sall 4aild
daisal £ gazall
5

255
A

}/o

ool IV ER e 1 (1) 8323
10 20 Lo
20 L0 b & Suualiz 31,ad 2:2) s
26 L QS il Sl (3)
31 gwiﬁ\i;\,,;:’ciﬁgé‘}g\
32 (1) 33530 B
37 83LJ1:(2) 333
40 2 Sisdn ) Lol
46 S50 S 3all (2) S
55 et Jad,di: i3 By
56 (2) 35 31 drert 2




bl saall 4aild
‘ éyayd\

Py
\
.©
®

w Sila; Jaan:(3) 83

o4 ESAS B (1) S5

e L1 ENYE2) S5
81 e st (o2 S PEDE I NP R

JM‘J‘Q’&LWJ-C&}:J‘}AJA?‘
52 (3) 335 31 T 3

5.,

RN ) Fo ]

s 2

90 o V1 aha s3F3 B 2 a1 Js
103 SEEQ) S
17 35015 (Gl 80 350D Aerogel Jors ol 425305 213y
118 €Y FPSA[F AR

121 C/’J‘ ’]’I 53‘ /S}.:.Z




o A o Il

PPN

Ol S aa anly gl Il alel &5,Y1 aSeall Oloy] oy B3I
85155 oo O skl ol shasl o gl 5S el ms 62 pmall s Al a5 ¢ oY
e V1 e 2l s Oy el g Gyl el o J] ¢kl s 2 )
RPREN [N PRIpg PO FIEVPRIE JEN PEIP

eoaliad) Loz o g sladl oS Al e 1y oLl Cnall o slall i O
bl eoalially Lilod) valiadl sy coMKELl Joms oSl Slyleas cdialall
Jadl Go s Ul slue ¥l Sllas 3 db )l ol 13l e 836N el 1 51 ld
L3l ol bowd gzl s el A2 M1 ol o Lgalaenndl OLonad ¢Gdle a2l 35 Lol
oymedaodl s L)

Bl il oy dtall dwlasd) (a5 55 ool w3 (203 e Lol
o Ll e kol il il 5 SN 51 il s
s 3 LAl aamel . al gl oy sl s iy o 0l e LS sl
gl s Lo ) 2S5 p pladl o) Jomig g1 ladl 3 STEAM o oeie LS|
REYNFEIE BN PP JO B PRSP

(ilaMadl e W dall llees (ol elaia NI il lge SLSTI (g g S
T W PRS- P I [ PRk L8[ PRy W WS PRI PR RS |
oo Sz oSSl Jo s Sl e iy cdps il G dll el 5 s e o]
oo bl 85l plisnaly mSlill ) Joo 5l b dadall 42, Ll 0l sl il 5
Lo a5 s UL




B3l g (el LRI o p el s T e ST e Y1l (g g
S s AT Sl e Jesas S Jazisy . (o515 0Lyl Bl Jatdls
PAPRY RCH PREN Pt

SbS sl 3Ny ol o (g s ) el 2t _.)L;S&JMJ
Tl VI Slabs ¥ as s idlall g ol elaieaVl sl 55 ) G5 o JUall
ladally (ol i ogol]

L) DLy D1 3ot 3 g OF s BB oSl 1 el o p 18 3] 15
Lo Gatmedl el Sl (el 3 Slalos) Lai s colazall daied ol 85 gl
wlla>May IV cde el adatil ol 31y of groes J] dodoedl BLol LS s )
omedaodl

Gl Js iy

gl sl 2 1 55 )




TN
\

O‘
\*
3

3
Q—
o
/0
*R
AUJ/
o
\
$0\
/ouj
$
*\
VA/
\ O
OAw~
a-\
\ .
$
\
Avw
3
.
H)
==
M
$
/w N

@!g!
o ¥

i

©)




A1) S5
Sk 30l 5 :(2) s
FAEANY el
e ELE 1 (B) S50
- SHou
*~;=_~%f_;ﬁ _ , ™S Rt




«:3;53\ gu;uia ;su&s R

L3
.
.
.
.

L};;J\ u\j.)a}
&‘Jj\j\fs 3 gall sl slasl g5 cg;i:JL, M\ Cla.a\ :
5% Lo /] - L@.&‘JJ‘J\?-Y

“-'Jfgs-’ﬁ*”r@"‘ﬁ‘ O
1IN \T Lfl’(dfﬁj)JﬁJ‘d}'\’“u”JB@”‘ CH O
‘US i 2159 y;\a;ﬁ\;w%;&;ijwu;\w,m :

A s S S T Bl B 2 B

%
-

gﬁi‘H‘E‘é‘J—w“-:lﬁb W‘CW‘WMWW\ Les
| S0 A T M.xpf\mua;uj_mj\duw‘ bw.

,(‘_jj_&,)j)ej_”j\j 25 Q;}Uv-‘)&o JSHZ\ ("_’ cML.QJ\ J—P"‘J‘

ol wdbyudwuwwusf@”/m§

jp/is}jgf" e 35,8 I 5 g e i T 0T e

T;sc,fmgm;w;wdwﬂum;y\*;u@uum@
] wwul@y&wﬂ

gcdwmd;g;\r;‘a;www\ 19¢\.L>WL,W,,J\;4;J kv
: °ML“"\L°V-"")“9 :

ouwr\mwuunyMV\gdduv\g\/w/’ sy @
Sl &w\ Folaghiied wm u,:;u,w;,:f;,m 0 :
M\u‘uum‘€bﬁ>‘jbyﬂ‘_§w\ ,m\dxpdpig

—y
SR PR e P P P IR RIS PR WN EN NIA

\o

t

\n\l\

-----------------------------------------------------------------------------------------------------------------------



e 10 }0 ,O/}/° °
M‘JL&JSUW‘ .
il - ¢ - - 7 34

e s :QW_J,)

Lo 3o Fald y S35 Cell 80 05 :

\—»

fﬁ w - S a8 e ° 2 l.i‘f" ° 5“145‘
b\w&jééﬁf‘gc@‘g@&\ f > 3¢ T =0 =

w/}

25 s sy | ShE gy (s A s

‘dm‘ww\u_ng_; Lt ol e LeE Cosi
Rl gl A : obuaillg pustis)| <

Cell ki

PR

Plasma Membrane

3
%\
o

i

1
-

- -

Nucleus 3| ;J |®
Cytoplasm {Q)’b i @
Organelles é»L.,Z.iJ\ ®
Prokaryote 3| ;J\ ::;‘Ji )

R I
Eukaryote 8| ¢J| 2.2~ ®

Unicellular 3;}1\ A
| Multicellular L& L% @




fLﬁbM‘oJAwu_Au_imu_odj\JJJUfijLEJf}\VJw\d\S

- s -

wijﬂcwwwrpwr\Mbcupwé“r1665

wwo_gvjjcgj;%_»w‘;;;@\uu‘,muubw u_.m

N\

:\.:;J\u_.w\t_,y;;_ii\,_,um

-

%

owuwaWpuuéuj@\u&ﬂwsfuﬁj
Ll IALEE 185 s plasslad )b lu gy S B gl oLl

SN RS palall abls ;505 a5 bl odon 3 ar 5258

.gw\g_;j&p;rﬁ\pgmw

Soa T
DR P Y

1



M\Mr Al t’):
Sliand s 3 b
;;;gc}m‘ S5 e

$s %o g
u,a,ed\.aa:vuw;)u.w

,Mg, Lw Jﬁj V55

TENSION
—a

A

waﬁ\cﬁga@ piki el bl

sels) J0as

sl A S A

g 29 2

uw] < l‘ :\fJLj

. 2 . 1R 5 t - é/f

o —sbe (LI Wl 6 S
Ll s 1838 e OO
% ~ G -, ] 0o’
el ol e 5s ol cS 3
- .o s o, ) /}ﬂ s
O 53 53 5Ll LI cw_w\

/ofv °

LS e 5588 LA ol gl o

o

el E3 ,@L,LQSML:L»%A

(123



A I PRI JOUSA I

21855 5 2 3 il Loy
L;f%\_p’\;u_gééngM\Zﬁu_&
PBY1 TR S35 L sl

. .o . “ e .

CLL_EaSY ol 45D di>

- s s e - z P
2 N _ o . o o

- s -

. . 5 ‘}_3\‘_}_}}?3\6)_;—4_2.@.«.5\4_1@\

.0 OB PR 2 NG oo f 4 A M o o

VSN FCRr vt > W Wi JVECR T, PR N p

ST LGRS ¢ A R T T
395 4 e sl
z . - oo s g
. - . s oo
.Lfe‘i_vw:")
s ol fl.w;-\ wsjo.?u.e Ll o.,\.;j.ﬂ :;h asJl e
- - g J /.& - - 7 -2 e

~ 0

/.; " */f o ° °)‘ f//*
ST 3180y Dl b £ STl e 0355 @

el
At °od . - =z - {“q)‘ S0
Ao 2 BT 0 By LA

PENRTT

2 PTG G 5. - S o ’35
Q:/ w . D oeE v b7 . o
.o)}.gj\g_‘z«ea‘}éﬂ‘g/ ejﬁ:u@é\

s £ s
. ‘3‘




L5 S 5K3
eI G allf D3RS S s £ sl o 8 2 S
333 tLe Plasma Membrane u.»pw ¢LMJ\ ifb;j‘ 53L415 ‘é}WM‘E
;‘jﬁ‘dsurﬁﬁﬁﬁdeci})bJ\a\J_?jA\wMm;ji_»u
a.;L:_; s wﬁiSu 3¢5 «Cytoplasm p)br_wj\ Gl g Ja.ou Lo ZCJ.>J\ gy
Co1 5 B (5t AT N B e 31331555 5Ll s Lo B s s

~

NS> PR S IERI R AR S

S

o) A

ﬁ



s o o, © f//ﬁ
Gy s Y1 4SS

“W&‘J).” O.)LA-H
‘,jﬂwuu_;;finyM\a_:uns\m,,\u_eu,jjmu\v_im
(bl 2515 u\_:u\ LM 3 LS (Nucleus 81,01 22 W S5 S =l

z\\
E\ \

Sy Dolos 122 \Jjj\o.sL‘J\uji:.xej\ «Eukaryote i_zi> \)_J\ oj_ig s
.Prokaryote §\j_d\ 2.5\.» ARy cl_,rfd\ = LS cp’)brbd\ u.o L@.L,aa.:

5 Eaas LIS 51,0 Do, 1 27 G0 6 el o/

2 ‘2: °S} .‘i
5, €Y J s LAl
£ 3O sl :

Lty 5 811
21,0 5L

E3 °
I I S I LI I P S
S‘ﬂ“}:ﬁ‘-’iﬁé"n“":‘s,‘ A §‘ﬂ‘wa&d‘%;‘

153



Bl gzl WU 5L L)

&-QJLL)‘;‘JLA 2 Q‘j&&u‘ﬂ\bw‘/*wu‘bw‘éw
u‘” u)%j.b‘ﬂ\ el L@.J.o AV 5 cOrganelles uLM;.fJ\ P

/

w‘ﬁgw‘gﬂ‘guw}&&éﬁ'%M\Q\Jﬂ‘wﬁ)uwﬁ‘)‘

P
~
-

- o £ i -3 5 17 w By BT -
DAL S LS e B sl o, 15 Jlas a5 L0 b ol

A \du‘u.;\uw 2555 i

é)l@}&.j\

IS

82 o o © f//?
dea 3 s Y1 AL

G S5 3l



L5l oo\ s
uu&ﬂ : “’LW;T 555
LU L u_s sl s )
Ny 9@@‘ iy s
J;%J\ g2 «Unicellular ;};J\
e L0588 s d
PO ISR RS A

Multicellular ka;j\

og/ _ o© P
o.J....>-3 6}'5") Lg)br.” §.L;J.€« 4>

LR 305 Z1 o lslsJl @o J
QAR e =163 fs\ Sy

LJ’»J\ P 2.”; uLSlS A

a7



ST,
lgwdla;u.o/

‘o\j;;wu)mw_)utspwoﬁu@\ﬂc} AP

55 555 Tt (LSS g s

:J.;.Z:H&;bi

(:sca:.,,w\ 15351 f\muﬁm}\ww\g FE R T J=>’>I|(_|
ifuuu;;:;

e A 2250 (D E5E401 5

"”N\uuy;\;::d,u\ 3

?Q)@J\%&j&l@ﬁ}&iﬁ&&jglﬁ “/u.s\ G\JMJ\” 225 0

.o\jm Ll L5 ow\ Laas LS ) L33 L5.3\ L&) LS

qﬁz;:ugdm,_szuu,a,ﬁ@




q»ii)\\,fs \

Ca) el pLT O3 L 1 i) O
ﬁﬁ)‘@ww‘rﬁ.‘m.”}é;i Elodla sl Lalid)) ©

.ob‘ijww‘dﬂwsy\wx;uug( ............. e
o\yéﬁéjn;uby\}( ............. ).J

o
80 ES

Logoe @jww;\,ﬁgw\ww\juuyyu\;;;,gui.
L@.«S b)bd\uju@ﬁbgd\ﬁ:ﬁéiﬁe
;M:u»uu;;a‘uxﬁvwww,ucuubu\c@w
" Ul 2l Ltads de LEI & aF 13l -2 s @
@cduwa\,ﬂ Mu., FER I ESRA T uw,u o

£ i) s Jw\. Gl g il

@ 1 ° K i 7 /}/"z
W\mﬁé_ﬁsﬂw\ :\ﬁy%@%l}sﬁw‘
e, g.MS\jc9L_..e>U PN VA Sty S e

k ,ém,/&:mupc‘g@ d,mj@ S O et

93



L1

wlubwqjéjlﬁm.b.iiléilg.éjlj.ﬁj 2 U

dgjw‘ EL:":J‘ ‘-9")'” J‘b :i\/\\‘\f\\_ %iﬁj\ <]

Lete cialiss \j_od_u\_,w\ $5553 Ui ollie L) 555

MW\CLW‘M&\ SUNGIL L B Bldl 5 ng s

gl is; ““;;Jtuuw\g\sy@,w sl L)

///

2o s u‘” Ry PR PR J—""‘J : Aolbad)g pueslanl| <

Al g pus\an)

. . . ‘,, - ¢ ¢ . & 2 w

.}L,»/J\ ‘794'6'1 '5'Lf "'ﬁb g &f”: : J P2 J Homeostasis ;1101 o1 5Y1 @
i rd

AN c 2 (N . S 12 . o
3 «&l>l) Homeostasis ;;—é’:‘“m ol e ¥ 40 20

4 oA ‘ L ) .
- TR L ° % 1 w - 4 < 7\277 P =
Lyl BJ&LW’; N LJ}\.U\ Lo oS
"L& "}) e o ' Biological Processes
T )‘ , .2 . _ £
A ;L_R.i} Le-QjLL 9")‘ Z °
g C‘ 7 Photosynthesis f;;.,.-f”‘! L)le
M)jjsaj‘ u}L.C«LO.J‘ uj.L.}u 4_,.1.>=.5\ u_ﬁ 9‘._.4».5‘ s "//o s }%/:“
L oala At @
P CH Ag® uasadig
cwgw\df&@ﬂﬁjc%%ng n
! Cellular Respiration

,<_.,J” : \““”/&Ljéiuicqw'/°\3_u_€,w° iy

S,
.o~ Diffusion n 5Lyl
4.~L>J‘ G‘Jy U)}U\ w‘ CL.\;\ )\J%_w‘ u..q..,a; 5 e s :
] S L o2 Osmosis 44 eeNl L LSld | @
‘ NS AR A A _:{Jw - ! _?v - T
L@'A . 5 i Sog
. Active Transport ki)l i)l e
L] [ ] P (J
. - ..l i 't. s e "o : .
] ~ L - e ] ™
. 0 . L - s L]

"W WO N So, % s8¢
i) ianl Lo 1 sass]
'fM'fif't|r’f'flf|"f't'l"{u!}!if’“ﬂ“ ? S /

Zailesdl e “W\Jm A



C/°} 2/];’.” el ¥ \
o =] L]
J23) P" ©
L]
[-]
o o °
HEd FEANARRE RN BB RN
HH[IiHHHIHFiffI"fNHHHI’IHfI. 'mHfﬂ!fHHHHHH[IHHHHWH
11'|||l|'||||.l'l'|||llﬁml'l'lill.l'iilﬂ!l]'li[l' |lH'Illli'ill1iLlﬁi.lw:.[lﬁlumﬁ'llll i
5 (] fruéj‘
()W}:‘:*‘J‘ . P "
!
. J
el elasll 2 5Ly A
1
B |
|
=
e /
syl A
@, ‘ o
® ® ® I ‘ L;,a\ 315 S j,a ,S b
@®

SLasy)

2

e Slpn JUadl gy b a2
- e of oo
A BRIy W PP =

L2l sy 1S3 PPN
bl 0 e Ly 1355 N
L5L3 «Diffusion jLagYl (sl )

o

N

QJJMY‘“W/L’J‘

;ﬁ Ll ah b e Gl
31001 J‘j_o.sb 1155 J_n!\z_w)}\

°of
/° ..ww/

S u_gj_S‘ gl_q.“ 4.«;5&.».& 4_..9
u_xth L 230 ) G 3,
S E2) 1 3\)_&4 1S5

\,u\ﬂ,_g\a_“ié;_oJJuM
i N/BJ“\_%U?LA\QBJ\QU:U_A

.Osmosis S.EJ’}.«_LY\



Wl o1, & 25 5E 1L m

Gl e et 72 2538 M Bt R Bl Wl 5 12058815 31540

.gf‘y‘;ﬁc&)uc%cuéﬁ\g;)j

-J;:.J\La,hi

f\mww\a:;;ﬁv»%w\gu@wwubw,wcwo
jt I ¢)>¢-w‘¢-’“ .:‘333&%%&;1&‘%@”‘3‘&@‘
(85 8 5l s o 5ld) Lol

@%Zﬁ;ga:;\.‘%n;&3‘<;3;iu>g:&;5533Jj§‘wi§3’\}34Ta
m‘**“*’"r’“ R INCA stg&;@&@ugww

u\wm\@cw

d ISR PR e P g2 022 TR TN
152&@%;@@@&5 ’J\Lw\@\ﬂwwﬂtp\ 2@
J.J\Of\mdwa“* W%w\j@iﬂgfcms

. Z-

@JSJ?QMNJ,\;NN

e ;_’i;inbwﬂM\ftmuu_ﬁsg\m,@ﬁd,ﬂ\ﬂ‘ 4]
S Jad

Y g

el 245 201550 0,5 ) ek e
I Jm\f,&u RN RN fu,w\, S (I 6

zi\p 3

,&\m%»g\w\g&wwgdw‘ '8 |

(227



L] L] 2
® ° o
e o ®
e @
e ®
Tl M T A LA i XK
’1'.1 3 W -lh1 -‘: JI ’.:.r.r.-.‘ ..........
E i
MUQ / [
S [ ] 2]

LA Sl A

12555 5508
of s o0 g P 2
CprenST 45 58 A3 KL § 51 S ST S 43

J\PJJJ&_J\L;L; M\CLW
JML_@\@«,S,J\ ,:\jo\_w\wsu
L&Y\Lj\g\\ﬁf&‘ﬁ\b_ﬂjﬂ
u;iyuwgcwwweg_s;
.Active Transport Ja_wJ\ J_c.J\ —s

—0\
o

3

%W P

45> uLl.S:c
W U RS
PESR SIS PR AT
«Biological Processes s 2:>J\ gl_,}_u)\
15 50 ke i

“;2' B
Joe S ol A ks o
Sl g1, sguu\g gupix\
Syl RN w - L@,_@f llds il
J_p\.u OB d_J\ ‘ Photosynthems

2 yyuy)ﬁ\muu@

Ja o5 waL*J‘ J5-“ CL’V u*"-“ﬁ‘
(25 cel a3 el S5 s L
ué)U\‘_}.;j)jlﬁ\ngj;JaL,b.o



Cb\@Mo:W)U‘drAhLJ\m;»CUU M\Jiwb)’\oaﬂdfuj
Sl ol ) u.Msxu d.Ua.»} PN
L) Lewo ‘aj;J‘ T AL
Lald s 50 L (St 2215
MM\W& eSOl
@9 @ Lgd :L/EL{..} &,j‘ «Cellular Respiration
S 2 s s A LISl J_;b,'jjji;j\;ii AT
Y il 5wl 2 st C\.AJ
B+ el 0 K ast 6 b SV sl R A A
FAR[IRTEN ST wbd\ DGR p o5 335 LS sall
S GRS e NEC P AE PR PR
G5l WQ‘ Syl sl 5 B cijf

,C\ N

2
Cx

(243



g ==
¢l sl 2 J&J‘ Sas ST L A5 O
| &,d\@ww\rw\’cﬁ Slall 21 Lalid) O
| J/a;;i\gji\;jd\;v\;a@‘;@\jq\ﬁduf\.( ................. )e
/ 1552
aswcwaiwyb”spwj Nxz\yu( ................. )e
;;ajbu\ ZQ.&J\ sles wbgbs\}d\ J:u S 13l 1 20 5 9
LS JE J] U EA Jef @
.ug;j%_gﬁ‘ibj\ég;&,uﬁmw\dﬁ@;ZUL;?Q
c,bv\usﬂ\u)\upmpsjs& LA sl s s @

w/9

QUJU‘JAU.&)Y\ZGQ&L»‘}&A\&ocur&jubu\@bjdbj
L Gl wu‘ IR A TP R 7
215 B gﬁﬂ%& SO o Kt N0
3SR K250, Kl asT O 2L B SN
s a4 skl (=) g&m\&aé,ﬁj\
z < - Z g 8 °F %3 f:" P . /;‘/05
:).;3;:.\4;:\_34%?-@ =S HYLJM‘W@C&U‘
g\jY\J\dM)J\JJBJZ:;A:;} wb) ”/LQ.A.A.&UM\@
;L@wmi’/ﬁc;uw\ wsu cﬁmu_,.{a,gy s )
o 2

e MJH;‘M wwswuiﬁ\m
2s




dia)l Gl o6 puhiil Glgiie & yujall

5 & ° _ o
i5ewsdly L)
AN R e RV [ i <

Ll b3l aet 3 E 05 8 0
Sl LT s Ll Ls s 2301
L (e a5 3568 L1 3,08 251

w - ¥ T e s :6 .*/5f:}
W‘g cl_@.ﬁﬁ&j L@.}K_w\ %5_94;_9}\,\»

@ z ~ - ° 3 w -~
BRI L desors 5 533
s Al LA g
SHaE Py Ui a5 i s s 2

rd

5 o % s @ A . - G . 4w G
rld.o,-h *chlssue@_w:J\g_ujﬁag_U?.
2 ., e g

“3 w8 A - f “ :? S z fz - - ?

‘ £ T 28 st °

colal) aleudl sllae] Je cidisdaiab L
s . - I 4 - -

\

e\

7o

OVl ol (555505 s u—’;’” 5!
G iis Bl B LAT U110
LA g N

o\ 358\
z. S o o % 2 P
Ll oLl GLaal 253
AN LELRR 508

Z
-

- ..03 ,,/% Pl . . -
. L@.;.a,..: gJJ_&:’i u_EUaj
} v o o P . /D
s Adnand\g euzslan)| 4
Tissue é....J\ ®

FRCE N
Organ ;.2 ®

System jL@.gJ\ ®

€\

-~

%

W W,
“‘n\‘ '*-\a_.
(u >



2/ °;§‘/} . :Yo‘
°0
J'§'>.' .9"L~4°
o8t T 2T . we (TRSATS AN S TS A SR R O P
Organ 5ol iobiis b5 35 ) Gl 5N & peis 055
-~ O:O ?i 2 o./o B~ . B0 T ﬁ* “w - fz" }:ﬁ/ - P o.} ¢// 5~ PETIS
CIAIOTLS ozl Llae 37555 L sie il o 08T ude — D5 — 802006
i .t & - A I L A A
z W/f ° ¢ . fﬁ f/~ P Bt z }/0/ @ %8 f/ o _ w/
‘}%MM‘&M@@)&J@WM&‘gwy‘dfvwbi
_ o/° _ : - };/ z /// a/c/ _ :o/ /o/ <o{
S Sl B 55 ELael - Siea- 2LaY15 800015 26,2015 246 «System
AN s o ¥ /;‘ ® °o .. ° : . o~ @ °,/°// a/o
Sk 35 Slesl zlods coladl b aolal) el w2k b J 5300




S AL 1 5 Casl ) oY LAK Leaks /r_mj\oj_é;\ JolsE
uﬁwﬁﬁuﬁdﬁ‘ﬁ‘;ﬁabw\ M\Jw\ J_AK; idasf Ladie
oL e L;-:Maé—“ Sl Jmis jb-ﬁb LuJi w& /Byl |
o Sl Y] £ W;J‘L;L;g\,ﬁ_njt_@}ié;;f;ju_w Ll
P K gk PP O P [P P = pPA R AR
r_wa\ Fo

5
L3

Sasd

o

3 ®\
‘N

—!

UW}&‘JYM\ f °T Li:dl;‘«gugula;

-

e el o2l Sl SREA Sl

2R

i

et ey
¥ e
W 7R W
.| .- ] - -I
| AN Tt

S e A3 S

z i\

e
(287

BUSEN [P N R C e - S PR LasNi3ast



BT

0, w

Md\u\ws;:‘«;u:é‘,s’ﬁ\;ilﬂi
.;M\%gwjgi;uﬁ:’&;w
e s 2 s

L e & o

P

z
3

@il B ool ol bl LisTo
o i) E11
G Ji i by 2t w350
aﬁqumwcws It ag>
S R0 S e A
b el B 2t
g g G [ qw
i&quM\
UVW‘JM&@JJ\@@\;TQ
SEFiigEie
O3 Sler i S e J.C;:.TG
L85 55 e JLZJ\ JL@_?_IU
.v,o,_!\ sj.g.;T
.

N /*;Wy‘ﬂéaiju o

/ .."

sladd /’3

(293

2Las Lm\ uuu\ ¢LM.>\ @

’90}/‘ o o 5///
) -‘\-"-Sb ‘Ww W‘wqag:,
o o 194/

@W LJ\UMM;W\UN);,,
f\ﬁ fLast ;;gé,um G2 2
SN LS a1 bl b Ll
C‘A 23l . ;u\ e 63/’ AN
CJ“‘ ‘Jﬁ}“;‘ s Lw—“j cuLJJ :JJ.;J\
/ L3 Jos5 el
S 55V B sV

céw\é «Jléi\yijézéﬁuﬁn ez
;\:Y ST ‘LS}’U dﬂd‘”w}
6?'5“ Le—éEU’J S Bl ‘&FJ‘ ks

2

Lf” C%Y\j c«Lq.ﬂj s«\..bd\ J""‘”}’@J&Lﬂ dj‘ uu‘ QLQ;T J,;-T ﬂi/é/
QJJ‘JOC«LQ.S‘jM‘W‘L)A UQJ\UAW\JS“J"‘SJ;;J‘



T

et Lot TP

QM‘ 45@‘3 V.mo;so > ‘JM/ ‘))LJ o

o o ps > - < ..
~

Lo ios 3554 O

:gﬁ\g@uﬁ\ ¢ seiad) pal Dl 2l Lalic]) ©

S\\

L i

b
gi

A PRI g v

of o

3@igﬂwwg\ng\@w COTT )e

o

rd

LEEEI U 32 pates tCove )e
eroi:j:;uu&pw a (’L«JYU&; }.o.x)

QW\UAL;;:/ @JSMUWM//\;LA e

3
Jsuujsa M”bcwi‘”/ 5,61 O

A il LA s s

Lw, NS g 10 2.5 @

:‘}i‘g"ﬁz’s“jéf‘iéj‘é:‘a&;j‘jﬁ°/°“}°o}}5‘.:/* ﬁs“:\;"._’j‘j‘:’s_io

301 aa A sl |=)

5" e i BV s
EHCEEA NN R
@r‘u‘uu;:.;g;;iz::wj

K M\ggg:m)‘jt&

54 @
JeN®

@\&a;,m"s

}//o/ T

C)J.s o wﬁ\[\ u‘" o

g ng_:.;J\ V.Ja...” I P CliA
md,;;mtg;;%_ﬂw\
°q"'l-;id\-;/i~:f‘ ;..fg

(307



gLséf:Yo‘ i./cbé
Last oty A s M\CMM}M‘L&Y\M‘”J_&?
PRI P TIPS P I P (B YO PR
AT b e il 5 25T, 14
55 5% s S8 M o3l s 3 AL a8 oles 13T s

(] O:O\Ecﬁl&;ﬁ)}‘} cu*’l—u;'*s‘ﬁ c-—}»,gj\ﬁc I i i;b}*rl-wj* . ‘)*""Uuo/dg‘/&ﬁ\ 9}35‘ s>

°

el G 58N ar | 35 o) 30 SRR 0don T ¢ (5315

z iia gif 'o€° é/i B °% 2 o ° - I ' . /? /osi
508 2l 5 celas VL ¢ T B3N WY o S BN 5 el
- .

P
o s

REIANS I R R




(1) 33330 4231

@aﬂjww\ rﬁm\ 351l alll; falid O

EEU DI EI S ) e
Jg_wcww\a_;ww’x;_wwm_gw:( ................... ) e
l 555 A1
ol °\¢Lw;£’>!p“5°‘sl;jji§j'( ................... ) e
Lo ) \,@Jﬁ\h@\uﬁﬂ,&u@dw X CUUUPRR ) e
U"-’)")"JSJ’J\-’V‘

JY\WLW OLasYI :\:,,wwa::aw\w d,u‘ (2

“ ».OQ.

4,1.>J\;L....é b&p&d\uh&.&:m S

SV ] 5,58 Vsl é}ﬁ 9



S\

)‘

S g5l Cai

LG-Z-; ﬁﬁm‘ 2l
RIS
et 3,30
B ) s

FA e KA

Sleplt Bl w305 daxty e B ,sd.n;wwéiy 8
4
6
1
2
/ 3




(1) 535 30 das) e

el TV AT O

T 6. 535, 2o
P Ipu KRS PR AN ES G
oy s o

z o ~ o G 2
ERNIREN P! 28

& G 7o - Pa, .. %5 7 5,0

AL e 5 12 B B L 2

s ~ o ~ g

L . ae 1 2 o~ - o
N slis bl N e 5w B

5p oS ST T L Al S 1 (3
* *"".’ﬁ"{’fﬁf/ I » o3 s ]
.JL@.i-cjﬁa.&c@mc% .@wcﬂ.@chM&
s oS5 B < T N T P <
.f.a_c«c)L@:;c@mcc\.é}o .@..wcj...a.oc)l.@.z-mé:- e
° £ @ Lo . s . ° 0 q°
13 casadl el el 25 508 5 30a)l 2aal (4
Al 6
0 0 iad oy
o _ _ e o o e o o 2 K- °
53 ol WD e aolanid 35 sldl w5 5 e 532l Sleadl (5
) . s o
L e L2d @
° 8 z
ol 0L =y
.01 0 8 B o }%//‘
ekl oL ls A el (6

A3 Vas &

(343



N TR A S I T AL A S STV 4
:ﬂ.:l.?r.”ii ./>wa@\.3%01>/-‘}(7

s o) rLM;T 5 5 el V1832 1 e BN
, cof oF
sl

2S150s \jwww\uum\wruiuzﬁ
-(‘)WJJ:MJ‘L@WQM‘LS :

AREICRIPIE EUFRIE Ty Fl-.

(353



w

“-’gﬁ"’*‘y
c@%\b\é}‘jﬁ}“&zgéw;‘i‘wybJ‘)jJLGJi)_:ja_:fJL_b\.

L M G2
Lé..:a;:_sj_;‘jcuL:«Lw5u&gbuﬁ@w}‘ubuﬁ&\ o
oy 3 Y

//9

;LAJ\u,ou,aqu\o
o EE) L5J\a,u: w\@wgg\w)\uuw%i
S Jl 2
w)‘u‘.o—rpa; i cm
/}J\J»j@hjg\cu\
.ggj/;d\gﬁqaw%ﬁ\xywqy.

5 2 s £
L;W‘)Cofubﬂ)/u‘ J-sé‘j}" ()

‘%W/

\p

(36



S G

oyl 225 GAN b ralf olaid b 8Ll 35K




S5 S50 (1) S

51 SIS 1(2) sl

e ad
H I'-*. S

535 Y o iS55 53 o (553 G
G Bal e ) Gl i €5 (51 5553 e Gl s




& 3 G 314

~
Iy °

N gthf}b;é Blost B3 s
"L LG B ol d,ur " ,,MJ‘

L6
e &1 22 Jo 0l fatf 1l
sy 2
.dj@\gg&;% }>wf o e

& g1 5 31 gall

5 88
w s e s T s e
Z

sos @ P oé /f
Symic ooyl AN A Ju\f 2510

¢// %% - 1 R PR |
. P 3 ° N ENE w0 - - . w - " (¥
Q58 kb ooy ”deﬁ@fb'u/“‘ljm'@*ﬁtﬁ‘-“f%‘f
/W// ac«

j_:.QLQ.g &i.g i deoJ‘ L;‘i L;’Ua:-}u J.;;.:\ Cocas ‘9\

mdr“ w\w\ wil;\

2

0 \ A5G T 22 Suladidis] @
. e | A J3asdl 355,01 Sl FEATS
) GBS G5 hY 5-1463 Y i3
PN
u‘,uw\ju\,w;;:d,m G
ug\ﬁu\u;%/

o
e . S .7 fS/ o _ . - :? }/‘;
%g%wwjebw%g¢@wca\ &M‘

.
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

\t




GlizjaJlg Gljal P u

s G
&D‘J-U‘ s i‘),
R L B TP T R .NA\OA&“‘
lpailax balndsld o= el pollf 5 el
505 s e, . oo geailas Gl dlcals
Atom 5] U %ﬁuw%ﬁ% P .
s ot 5 SGH olaall vl

~
s 8 N8 788 S8 sosy L °
0y Q‘W/@Mgﬁ:&x}\difﬂ ‘3?‘/7"{363&3% s L;
;'J'?'JM“) \.,L;u‘g.

275 el
: Aodbaail\ guslanll

5,4
Atom 3)»0‘.

o7 o -~

13/ ~ 14 ° 2 wq - At -
Lol St Sl5d1G  aobidl Teo 28 00
w o 6. ) e ﬁ/ 5 ./;‘ 0 8 - .
Z °//f°/iﬁ . - // }?6 & ﬁ/o
ILixs 381 Aol alei Sl OF Y| ¢S Rl
wOa wr 8 0 .};ﬁ /f
Molecule ;4@
- “ajjo.)"«g w?l 8.0
S5 e $03 e

3le 3

v



° ° e E 7 7 o ﬁq 2a o

S5 5505 SU s, 1 Gn elon ) fe g3 2356 (s 85001 055
850555 558 JXE 85I 5 sl S LB 3L S8 455 S 50N
o P - - . ,./: 2 a/// ° ° _ ° T °
Sttt (a5 by 5dly Lo I T Slalid (a5 el Il e 5555

2
e

° o p o 3 f/ " o ﬁﬁ. S 2o //f/ _
9“}}@}“wM‘QUO%—M;b»U‘é‘ydyjﬂ—wcdewL@»w

Zo
S f
s°8% 5 8 .. $ 8-~ 82 3
e & an U 5 Jlsae sus
I ~

P
S -% Z 0% o -~
.

L osa 2697 oz Jil -
- N ¢ ii O‘)Jéﬁwcmeﬁw‘deﬁu&

\

\

#

/ Q )/ - oo Farics ?5 .
e J&é}buu?wSY\ojbd‘u?L;e
e - ry

2. 08

- ’? . ‘- e :
g V5 dglp Bl Bl

*/" { 2 - }/o.{///o P o < 508
SR o O dens UGG (6 920 Ol e

S|

\\‘ i i - ? . ‘- O'f [ 0/ R
@ @ dglp S obgsnd e 0N
| | i i -
‘\\“-/ o0 -~
S
©
@

—0\

7T %% o s wi Lz $ o _ $ . . ° - /? ~ °
055801835 e S B wlelladl b oM Y15 Ll
Orossr (onissp ©e0s X

Qb



( Z "
w 1 S woa
254 wm

S

U‘JS(‘IO)QM‘ J.(.w‘o
s \3wajow

uwmj\ o&d\de L@,,o\s
FceA] ﬂﬁju_dw W] ’cw (4]
= ub.x_ﬂ S8 dan i @_J\
qu}
B 3 e st Lol @

L G edss

w\j’.ﬂubigjojb\ Lz
(P S P :fau»w\j

I3 S
g_igibiju\j_mﬁpuubéi_?;
U W - g A dLiwb
Cil 36 cL@;L_AW\ 5 pailas
O B35 e 0L j»l_»j\j
3 ay (S ol L ST
Omﬁ‘ S5 s 5 ",bu_n q_sg
u_:f; S ek (Lagin J,<_&
Ll olab J-<_~ e u\).x_ﬂ
B RAL \M\,Jmugj_g,t_@,u
AR AN SO | /FCH
31T e ol 3l pu\ A u—e

L@Jud_i;‘wu_pu) Jg_w_u

UW u—g é:b::_f.j} cgije g.gLM.I\

ol A A1 u_lid\




S5

S G V. VT s0g8 Fg = Yy

| 05555 & ssle Jeaall O Wl B33
] IESS Y S s e
B Ll BlasI 3 Rl s 22T 55
b J5E L ol (A A ek
CAD 5215 (Aw) LRI i (ol
ol K5 e A H Ak

¢ﬁ/ 96/ L o o,? o O .
LS55 Sl Gie s 5ol 0555 06 SUY



23 e 5 53 0 R sl g e 0l 2 o380 8 2

"6;;3 cu,o;wS\ d’ﬁ N g d;.{a LgJJ\ (O,) u.ng{}H 95;; J:vo ‘L@.«a j%
g u.;;) sl J.&j C T PR u—’)-’ sl g d;{_, Lgvkﬂ (H)) u&j).x,.@.‘\
wMS\ 555 053113 BT «(H,0) ;wi[;j; Ryces u,ms\ ojs@yb,\*@\
,al Sl 2 GRS (COL) 04501 S Sb S 0K 0p 85

A

Sl532 12 ol J5as 5 e 5 W 30 sl s S,

o - 8 ) 2/ -]
';«‘_5);;.” oSLoJ‘

(0,) &qnmasgj‘

\y (H2) o g bl
o

(H:0) 2L.Jf




o oa> 0
S3Ladl d;.<a FIAR RN |
| 1,30 b Sl (:ﬁlzj\ ’t;f:ébim‘g"@uzj\e

ggzjvg\;ﬁ\;f%\jtgjgxi;ﬁ‘&iw TR )e
/°\:Csu,.mj\ \;aJuL@,AJM‘L;\L@,,JW
ty\ ﬁwtfﬂ fSTjT V;::bﬁ\&dﬁ:( ................. )e
SO NP CHTRE A HEEJEHE
r;é;; gaét,a.; 5= (0,) 9.?%52’}1\ gé;;- U}ZLL& u:.l»-; 15LJ }c«:.w
"(O)ob’ﬁ!\
AR ST
by LT
5.8 ek Bl oK LA Sl ST L Bl s 6
S sb (2 5505
A eldlzs i B il KA il D1 i O
@
, °o QG R o O 0
sl a4 A A glall

cubjf}u7jcubyjf7@ﬂcNu&jf¢J\

::)_»c)\_ij} 6 &umms\

zo0~-

(0) UDMSY\ u\)a ::\_c« V_Q
L a3l
N

COL«_«&Y\ g_m..Ia...: .D‘j.c\j djlq.“
N"'U'"a'” u\)s NE J.Q C.>L<u
.CIZJ}M‘ g@ﬁj Na

(453




GloWlgGiljla)l @ yujaul

ig jﬂ‘d‘gw‘@rﬂu‘u.ej
G350 3 sl LTI O
2 CE5E LA 1) Periodic Table

P P

dl.a@ Q}S&;&jcubw\
J-L::J‘r_...u\ L.@...o J._;jd‘u_ou\_cj.\.m

LgJJ\ ol 55,01 3025 Q;LMQ\ ARy

MUOM\}&J‘)}M‘&M{;}%‘&JW

0% o /}}%/)‘

K‘MEHL"S‘M‘/’J—:‘«J—“
:;jmdjw\)udugwﬂ\ ;i‘.J\
o .- . 5808
@chJM‘oJ_AJjQU&jJJ«@.“
Hefw\r@pm Y\M\Lﬂ.@;

///

'sb\g\u,;a\pu@wj
EECYRE I WY 3L:Jbr‘m—e~4’ha>
33‘9.1._.“ u_ﬁ LQ)JJ ‘:}og_.&; u,a_5La.>J‘
LSJJJ—“ dj.,\_>=“ J_LU oJ_>\j.”

]

‘H w C Lvt} Tb | Dy ’ﬂ

i 51
U\J_wjub_bv_nwwm
ol oL
: Aodlaaa)\g qusstaall
(Periodic Table) 5 301 I3 @
(Metales) :)\A.QJ\ ®

(Nonmetales) &1 55U1
(Metalloids) o134 sL3T e
(Malleable) 35RI ELG
(Ductile) W\ﬁbb )
i ,@ﬁ\ o }J\ o

(Electrical Conductivity)
G A oS @

(Thermal Conductivity)




ledtlat 5 Skl

=ty g yhegdHAE Lo— alaZ) S5 G301 3051 s ) Metals S 31l 5
ST 335 5 el g nae b8 0551 2 a5 5 LS Sl o
o x:wf'}j\ é;lé}g 35 5 slee I L@i:{.;f o 3] ¢Malleable @J.L.Q 13:\.;\33 133.3\1
J.@ S Lgia LS (6 eDuctile 2 63 AN NP Y R
Cu gﬂuf,s\ LS
L 3150l e 88 15 M) Jad (g 41 Jastiat Bs
A oo 5 580 o

G5l ol A6 v
s




5 A Jeo 5
51l J B, SR Gs
“Thermal Conductivity &1 =1 Lo 33
e 55,2y Ly LG
T (5 et S A el
el o S5 08 Ll pLl
. o PSP I S
bl Gl Blp A TIPS e Lgsu s S S5
Jandi 3 aa NG oy, 201 o 3
Lol 5 OLARE o] JLI oL LA

ettt i




s 3 i 5 P
TN S

b Cons ) J1las W Cw Bl e Wu (4) u‘,mg 3@\

Z e

o s 5 s
:J&J!a\_,.b}
{:‘aﬁiﬂ "'_,L@Jjw,p\ mej&A;J;:w\ S 10

V.MAA WLJJJ\LJ,Q.«:U»‘) _:L.@.JLUG(JJ&Y /fb)"}:a.ij\&y g%b}
u*'ﬁJS%M P e °W‘(4)J‘

B 1

W@www\wdu@ 1)“/";1)\:\;:ﬂ\wb.xj\w\ gees !e
”W\W\@wc:\:juuuuuuj‘g,wsdu

LI /PP S S A bovi@
;E‘gajiﬁju;;ﬁ\&}lj\iwﬁwgfuuld;;

B bsilia5 e A phisesd

sl g et S s u,,j_,g

uu_iﬁ

E\s

A\

4/

ojog_ﬁd\J’J‘M'jﬁfxw‘wwf\bwb(2j1)u¢:3bd\);\ LJ-Y‘ (4]

mjL;i L) Ol PO g3 s L O S OT 8 chj>-\
.d}JéJ\ = u.?u\...: J.;;&\j

351~ J«@J‘ £535 J«ﬂr" 5 ) 7o EGl e

531,50 55 Jo et o f i ol G0

G~ &}:ﬁpgﬁn ) Jaiipu i

(49



} o/o } ‘,1

SLAN e )
Gy e T108 WG Lol L. L gL 0Ty ug - 5088 LB . B o8

wﬂgy@%bﬁgﬂb%ﬁwbﬁﬁgﬁﬂw\L:}J/Udj_su

z o z
9}/./

- 2 2 o ° //{ . .t 2 Y t
o 55 gﬁ\_z.:ﬂ A f.ba_ﬁ M35 ¢Electrical Conductivity 5L 5¢SJl

AT A5 SB Sl oo




leslas 5 Sl 5
=Y cNonmetalqu.w LGJL L;)j.xj\djw\uwg\ uJ\,pL.A‘M

-~

=
7 (3

.x;;jd’&m%mo,\,;a;3sggm,u‘j/ L STl i s is 3 ot

B Dl 3 Br) § 5,1 35 5L LD Dot 3 (1) 3,015 (P 5 il
- 020 Lo Z ° ../ ° w }6
«(N,) Q-:?'jf?:ﬂ )LC«‘} (0,) u?wSY\ sle J:;e 44:.3)'\.&.“ é.SL;»J\ g;é g}b’.}é}U\ 3\.:,/“.93

w

A g 3 e el I oy &E 3

-

o€° _ o
R UBICY MY\;\.’;@L@
T3 ol s

S8

RARATISN RIPN Y ¥

AL 35,0 A

G513



- L8 . g 423 A
el B sand) J5ayol 55

p % . e 58
e ol sl 550 5

@Lu\#\u&u\fbw\ﬁw‘ ql,uj
M\dud,wsmcdjwm;&g%y
Rl ) s s Jfs B0 L L
# ' g, 2 81, 8~ oF of
5 <l J—%”r‘;—“ e Lge’ ‘wbﬂ-gb

L&l
Uwy;iﬁé}gvéf,inoigﬁgp\gzg
3 uvwdeuu@u\’””g g
osw\j OWY‘&O\;«&@)M\ J>._),_, ‘W
w%b&wéi_iggsw ;,Lfsdxgguy\
UL A ORI A SR T PN
Bl 2 85 IS0 Gl e 28205

J»M\uﬁju\.«i;.ﬁ\




ledilat 5 ool el ILET

RN [P WS (R Agg JOO s 1 X (PO WO
A3 5 o3 LT JaES Metalloids il oL 6 41 aslad s
G 351 i35 LN Al As 5,5 d5asd s ot iassl
oo 53 Laglilay 013003 AT (Ge) p sile 1 () 05201 ke 2
5 S9N °ﬁ>’>“ Ll B 0Nl W 663055 5515 o35 b 235K

R WA B PER P P W RS
5 531

z E\
\
‘_‘_},\

ol NI Jaslas Lot 3255

S et Siesl

5 081 6 12,01 7 14007 9 15999 9 8998 10 20179
Li Be B C N O F Ne
..............
11 22989 12 24.30: 13 981 14 28085 15 30973 16 3. 17 3 18 39.948
a Mg Al Si P S ClI Ar
. = = I = | =
19 39008 20 0078 21 4.9 22 478 23 0941 24 9% 25 54938 26 8 27 58933 28 58693 29 3, 30 3 31 9.723 32 7263 33 9. 34 8, 35 9.904 36 83.798
Ca Sc Ti V Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br
aaaaaaaaaaaaa 2= == 5| = | =
37 85467 38 8762 39 88905 40 91224 41 92906 42 9595 43 ©8) 44 10107 45 102905 46 10642 47 107868 48 114414 49 14818 50 nus7 51 12176 52 1276 53 126904 54 131293
Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Smn Sb Te 1 Xe
= | o 5| o= | = 2= | o | e | e | oo | o= S | 2P| = gl = = = e [
55 132905 56 137327 72 17849 73 180947 74 18384 75 186207 76 19023 77 192217 78 195084 79 196966 80 200592 81 204385 82 2072 83 20898 84 09) 85 @10) 86 (222)
Cs Ba #n Hf Ta W Re Os Ir Pt Au Hg TI Pb Bi Po At Rn
= i = == == | = = = e == == el
87 (223 88 (226) 104 267 105 268) 106 269 107 @70 108 @m 109 @) 110 @y 111 @82 112 @85 113 @86 114 @89 115 %) 116 93 117 94 118 (294)
Fr Ra »» Rf Db Sg Bh Hs Mt Ds Rg Cn Nh FI Mc Lv Ts Og
== | o= reny | o == =2 | = e | e | e | oD | oo |RERP o = e i = o =S

57 138905 58 140016 59 140907 60 144242 61 (145) 62 15036 63 151964 64 15725 65 158925 66 1625 67 16493 68 167259 69 168934 70 173045 T 174966

La Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu

Lanthanum Cerium Prascodymi wm  Neodymium Promethiam Smariom Buwpium  Gadolini m Holmium Exbium Thulium Vietium  Lutetium

89 @n 90 232037 91 23105 92 23808 93 @7 94 @4 95 (243) @ 97 @41 98 @sn 99 100 @sn 101 @ss 102 @s9) 103 (66

Ac Th Pa U Np Pu Am Cm Bk Cf Es Fm Md No Lr

Actinium Protsctinium Uranium Neptunium Amerciom Cwiom Bekelum  Califomum  Eiseiniom Femium Meadeleviom  Nobelm  Lawrenc um

o3 J3350 s 3305 ol 25 Jua il aLET A

(539



U1 o aslas 2560 s @

:@,ﬁ\g;ﬁuﬁ\gw*‘&j:uw 15 talic) O
*3ca;uym,3\°,\,;:\;33@“’“‘\yww( ................. e
50,5005 L KU R T 5 co L1 EpAL
.iﬂii%b;%isjbgfgb;gs)ﬁjjﬂja&\@wz( ................. )e

35170 JE 0 L6 e V13

(P2 e 8°% 4 }°/°

ML:J.AJ\ :\‘_:AJLQ; }cg;jj
;.b\ (4

JBL»‘UA@M L:J.@Q\ o}éw‘gobyﬂ‘umm\ JJU‘ J&J‘ g
?9U.>L<J\ olla Qﬁb'-\ 15La] %)Ub éUa.;u u,,Lx;

gt M,.u AR

C Al ®
M\géﬂ\

D2l GV O
S PO

JM\%D

L 51516 2

w2 sz

CJ‘J’E“};\U‘—EL’G"'JM& ‘
€°//°/ .*/3/0} @
GQMY‘ébeéM" *‘.5’:.“

N

og,iT;_ASiojﬁ.i_ﬁJ\é I
Wﬁéchu\j_uj\
uﬁ—’\-&d‘H ”T uj_wa\
Lsou_su\be.:r»\) ML‘J\

“.u; s i u_J\ w Hw\

u\v_u;uu_g‘}_,m)

z \\‘

\w*

549




3 Ty %o I wy - wy %8 3‘/ -
Sl o et Jolin e S35 o ol o o) 120N Iy
us\,yﬁj\w‘ﬁx\y t,wvj\‘gz‘iﬂjj\W\Wuﬁszyu

f\raurjamu:)\o&awb V.@,Lﬁwgisg\
2. ¢ - s~
“jc&’.;;wx%f‘¢ﬁjr}qw‘&acdggj~wuﬁLgWY‘M\uj§a
Sk 05555 (L EE ST JSER p el Jiade m,‘@vu\d@p\fw on

.w;;gﬁg@&gg‘wmﬁ‘ywb

/

S\\

= v teo- 4 ,é‘f , - f
S Gaslas L Ll i i L 00
oY) B w‘

b
%

+*\o

/2 s s
N o




(2) 333311 das)

:a,éi\g;;ﬁuij\ ¢ sea) C,a\ Sl sl Lalid)

22 s
P \dwuszuuu,a@,puu ( ................... ) e

e ;/ i/&/ . /‘:/0 O}
| .ggﬁj\gwua\fiipbf‘;é S Mﬂ} oGP )Q
// o ﬁq.’/ﬁ z z
.éw\wﬂwgau\@w ................... ) e

a3 855001 3 aE (KD C3la s A S )e
SURPN U

o

(

S Wl st 2l St 3 355 Sole i )
oo 51 35

rd

s

_—%\ \

LS Skl A 55 3R 3 Gas BRI 5 5553
SLSIG AL o3 22 5A L L (a5 a8

A AR REPAA Il 2
r“*"j

AR ISR S ADE e
Sl B iy e J
)

G2 5ol 50N D5l asladdl [ aa J3usd Jail: J5asdi2uses] @
SIS 3 ) J5asdl g 5ol lizl(AB.C,D)

@ °

D C B A oA AR SARN
Lo | | Ze | ES | 585515 S0 S

o . # o ° . ke ° _ o P
o ot | Jost | Jost b | Jess 205651 oo S50

N | RN | Y e

= Z

&=y Slealdl
GBY /36) )l s

(567




e@u\mbﬁu\ u.,a.:L&/ SEYEIG = i @
ywdw} uduwbw\ﬁywuu udu‘w;ﬂe

r.mu@) o 3l LA 2 0 /1 6

AL T3 sl Wjdg_m}v\ ) %&m ;.u 7]

wm\j‘wwmuuﬁuwd}gbm»o,@b:uw,&iﬁn 8
W\u@www; rwwu_»uw\ 515 YL
r’«*”b O]

¥ ol 2l Jssw‘ FARONRAPARO

cr—Lg;;J YL\AJ\.&)L;J‘ 55L1-1
Cu ® Fe @ Au @ Os

IR 9\,@\;@%@\23@\ 2

G

Sl e 221 055 @ BRI A0EE @
G 2 5

jt;’u"f’w‘dﬁx"o e potdl s 325 ©
ol ol XS

~z
3

i Tl sl sl ) L LSS Y 831 Te s 2 %R0 - 3

.C}g}ij\o .i[g}éﬁ\e ROl ® 22
A e S5 - 4

N [ R N = N BAUT Y - QKRN

573



(2) 5353 dasl e

2o _ PR e o . _ 12' °
siecNl Bl s 2052005 ol bl a5 Y a5
clg® PO NG Br@

o o o £ ©

| Lol Ssaed @ a5l N @

_ et of a7 2. Lago -
:Qﬁ;§jojw\éjsgbd1wuj§i’ié};—7

0@ Co. & C:0 HO @
bl mar SIS ELES - 8

RPN P Wi ole) @

U 5 sl 338 leailas @

T st - SV ety 8P s F oL o d L A Y 1
Llar ) fye ol QIS 3 28T 55 Rl 3 sl G eealaddl 351 ST D

12 Ge. Cu 49‘3}} g\.:.:'lj “:"3‘1‘5 “;J‘Sééy

-
-«
\
-
\
-
-«
\

(587



LS oo 5
' u\,w\wm;ucwub@u\,bw\fu\,w\d.;u SRS
| J,,,,,ﬂw,u\,mm ‘%ﬁgj\)wu{
o Sl 5 BtV Lo Y £

jtmj\d,u\dms‘ LS s bd,\ ,;T

—0\n

\p

€\

g

55 y/’%

&5"’1;');\—@'3%5’3;3 ‘_;*J‘J—ﬁpu‘&-ﬂ—mﬂ‘j CLQJJJJ‘LJ}J)J‘(:J};_«A‘
/38 ae 3505555 ,_,MJ\ — e SUL [HA N RPN AR
MRS Guty!

1 1.008 2 4.002
H He
mame

5 1081 6 nzon 7 14007 9 15999 9 18998 10 20179
Li Be B @ N O F Ne
e | Bt cusn g | P Nen

11 2089 12 24305 13 26981 14 28085 15 30973 16 32076 17 35457 I8 39948
Na Mg Al Si P S Cl
:::::: T Amom | Siom | Progbous st o P

19 30008 20 4007 21 ad9ss 22 anser 23 s0941 24 51096 25 saoss 26 sseas 27 skess 28 seos 29 easde 30 6s3s 31 63 32 mes 33 msu 34 som 35 7os04 36 samen

Ca Sc Tt V Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br

....... m Caleium Seandiom Tianium Vanadiom Chromium Manganese o Cotal Nkl Copper Zine Galam. Germanium. Arsnic Selenan. Bromine Keypion

37 ss4e7 38 8762 39 sse0s 40 91224 41 92906 42 9595 43 08) 44 10107 45 102905 46 10642 47 107868 48 114414 49 14sis 50 ngm 51 12176 52 1276 53 126904 54 131293
Rb St Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Smn Sb Te I Xe
e e e e Y = e S == - | | = e

55 132005 56 137327 72 17849 73 180947 74 18384 75 186207 76 19023 77 192217 78 195084 79 196966 80 200592 81 204385 82 2072 83 20898 84 09 85 @10 86 @22)
Cs Ba ## Hf Ta W Re Os Ir Pt Au Hg Tl Pb Bi Po At
= e S Y = =S = e = = | | ==

87 23) 88 226 104 @6 105 @es) 106 @9y 107 @) 108 @ 109 @ 110 @sy 111 @) 112 sy 13 ese 114 es9) 115 @0 116 @3 117 @4 118 o4
Fr Ra »w» Rf Db Sg Bh Hs Mt Ds Rg Cn Nh FI Mc Lv Ts Og
nnnnnn 2 | B |z oo | Bo | B | Bo | Eo | oo | e | ol | oo (IR e g e e et =

57 13so0s S8 106 59 140907 60 a2 61 (45 62 15036 63 151964 64 15725 65 1s8e2s 66 1625 67 16493 68 167259 69 lesoz 70 17045 Tl 174966

La Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu

Lohaoum Coum Prascodymi fam Neodymium Prometium Samarum Europium Gadoinum  Terbium Dysprosium Halmi wm Eb m Thaum Veebum  Luetm

89 @n 90 232037 91 231035 92 238028 93 @37 3 96 @n 97 47 98 sy 99 @52 100 @sn 101 @s8) 102 @s9) 103 @e6)
Ac Th Pa U Np Pu Am Cm Bk Cf Es Fm Md No Lr
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ o | s |

o

Joo 52 410 st 1 301 (Fe) wpsdl lateay WA Gl W T 12251
S
J5asdl s J5ais Flasll AR

\p

(59



S
S /QGUAL@J\VJ&‘_;(C)M\}’JH;LJBJZ V;L»J\J

ubL:J.;z,S;\ QCL*“"J‘ f«La\JJa (AD fMY‘M «(S) e Sl
.JJJQJ\gggfuz>ya3i?eU;ﬁ

_m\p

J

(Fe ) Jua=l

ol 3 (0) 1Al

(S)%JA.S.‘S’\:SM

(AD 2 5IN)
5 o0 o%. APL
c}.‘:«s‘j%ﬁé" J.\a-‘
AL a,Z
2 Lt oo 513555 Le-wv/} ;u;m y uew S
] o
fﬁ.‘&w‘a.;wé&w oty J..e}i
25 =
B P ERE i S R T Y

(60



¥ i‘}@lgiifljdﬁ! gﬁi‘ﬁjﬁglbuﬁ‘ﬂ
e sliS; U ety




P

EY
a

(1) S5

YI:(2) 5

Ualf

°
.M‘
L2

5
wo

w

%

o

|

5
(G

JI

L4

-~

5
»

-
Aw

~._. w: i

- — - - .Irr.‘:r



IS aal) A8 iy 353

: & ¥ 4 gal)
5 ) //0 f 5 5.1
W7 EEE e M\u@»

AT RIS SN EEHCEAPIRAES $af g 25,00 Jadl @
o 558 TS, ”LMJUQ,JLM/W

B dh Ay W\J;‘;Q\E:ﬁ 2 @
'J.MY\L;\K.&LJ\
Sl J;D:L,c 35531 G J»‘}!\ .
f\mb*;ﬁ\wdj\ Bl m
e e e ] L
SR NP R RN 1‘
.(4—2)9\%‘
P AN pu‘gw%di\ww‘@wg,aia
5501 cdas CaS Sl A ;.Q\L@S.Ludj\ Bl K3 L s pis i.
?s_;wmdu
G“;ﬁmgiwdjwwmu,usﬁas A (3
guwy.,u 5

¥ 7

pc/ T

J5 st 12 sl iiat Aol ot




S, w S0 3
By Jadl

} :é@;)\é@\q
o 50 0 L T AR WO [P RS - B
VA TR £ Ol JKE e Bl B J55E

z

NS S 2 e B . cems . 5

NS Ua)l den ) s a cde A.Ja_.;.ﬂ a5l o /
50 3 o ) j_h - o ) yu.hfﬂ\bﬁﬁ-dﬁjc}\&l

J,’v_.iJ\j 5l LsJ_S\ gLL}J\ ;,_g g.;Ja_.;S\ )L>u>£ | |
o o P :‘/ -4 o & o ow | u)“‘uﬁﬁ"" ’

a1 8 3 Lo colay 2 0L el L8015 =

: : Aoladllg euslan)\

Work j&jﬁ\ o

S w

Energy 4L)| ®

i

,./ - . e
- .oJJ._>u: gbu

c‘é_ﬁ-TL@JJM_,\.;JuLxﬁg/u ’CZJ Lodis
g:ﬁ.ﬂ‘g \_9 j_A.” oL>uL: MLM.; .5_3“ ////

~ 4 ~ }/ w 0 o S
Ll p B3 w51 B 0
w g o~ /”;/ : ‘./)-p /U‘ 4 j’“ MLL

Gravitational Potential Energy
,q\ o HBL e

Elastic Potentlal Energy
m&&i\ A Ja.a.>

Conservation of Mechamcal




)jﬁijbw\u;ﬁ’“j‘ui:’j/ (S)E;L”:’j‘g;?(F)ég—gj‘sjr%(W) ]f :S\ s
14 )’udb

Pl

W=FS
i By 5,5 (m) ol 5 B O 5 Y JLL&? L
2 m) L. wﬂwg(sN) PRTI: Ug uf\ 136 (J)dyJ\ W) (N.m)
.(107) wtw v.mn PraeiExy 645\ JMJ\ 56 L@Auuu
FEseen e Jyach Jibe cfu}w ©s sl J.{J s Work Jdll 3
o & i b oo s Bl B35 5 sl 382520 35 Ksos G LG.J\
Energyd.e\.k.}\g_efu\ﬂ‘f‘wéﬁwdwaW\wdﬂ\ I
Il G5 e J’MS‘ 3 80y i ‘JM" I3 e 50kl L

+ ®\

L5 Bl LS L



i '*.Ji;q'l'-‘l- N ﬂwﬁi":t 'h .:ﬂ-.-'-.-"ﬁ.".l i, |

a;wu@wcbu;zsjj,g\fu&wo,;A
W)Y‘MDL}J\U&ML:CAJ

3
A

il f

"k

q

L@.‘Y” <y m&.&

o .-

c:\.aaL_.w ng_M wﬁ “_A_.w)b
L@.x_:mfj S

LIS el 25 e

°

4—&~03 :\_SUQJ
w‘” A_eUaJ\ w" ;,;J\

Jte i 8255 Wwwqm }“
L a5 ol 205 AL

18
- ///.}w "

LEA L e sHi
SNt (WA ol
el sl G
P e S
il 5 B sl = A"
«Gravitational Potential Energy

o TZ

w,ww\ﬁg\dy

3 o

cz\._:J;.” él_w}-‘)“ L_AU ‘U"bjy‘

T I < U T

dee 48 O 3t a Ul |z
w 3 3/.°€ £ e
WcL@W}\L&J_w

o

Elastic i u/j,o c.b/ FEH12
Potential Energy

C66 )



z

ojsiaww&cf\g\pwmmmww%&u@
S G “JJ.,L@J}&J\cpy\as&dg;;:upmcbg,su:;ituw\w%sm
IS TRAPIN f‘g\ww@mmwﬂ NS LS s 5 B

/*/ z

i‘v/ G« //° )

sﬂuuuwﬂuoﬁu MC;;iswuo,g\uJﬂ\,J\cmdu&M
(Lgomr L;\JM«S U] dj;;sj umu\géjzg\ Bl 35 N
A WP R <G F

NV IS 3L 0555 56 (B b saadl] il B s -

g.;;u;u e &l C,ajj\asu, oIS ST AT 45 \/
€55 A w31 B




£ 521 a3 w3 Bl Jazs e Lk A1 Jul 2
ik b sl =23 G Dl i

()i & sl V-»J\ 5 6 il

— >\>J_,jup)x1\c_b,~u_pu_.ﬂu\

. a\,ﬁ\b;ﬁdﬁ\ﬂ/e%é\gg;jg

// ol oY CL_; 5,_; i‘_;z,ij\

=

;, Z

-_  — @ cé}j‘z\_;

\

OJW\.UcCuw\,s I8 5 (i A r-iej‘j—“ﬂ—:} 3555 :‘-3;9;5‘
558 53 J@wu.)_;&:;c x5 0,4
d.k.ijﬁbum\jibémh&jr_mggﬁ\
w\wwéuu@_mﬁmw¢ g&_wu@,as“m;}\
cmet_@éfguﬁbﬁ\wﬂjw\wwu Sinds s a1 i
i fdwwdj\a:s;;m IRl )\mmf(dzsw‘)uuw%uﬁ
Ww\gﬁwwﬁg\ UaJ\U;LZS};J\JaLL,Lx_ou»J Rl

o\

\&

o oo
- ' » 2 °
= ; T- LIS Gt
’ . .
' " yi . (@) (GSUEIIVE}
" . Tl - N - e e o O .
P2 P

0F ¥

“&,J\WULS,UO\WC:S‘:&S” *“&JY\M\dsd\,u v




 _ o P ” o O G ___° o 2 % o
e ey ECE E IR N

/ / }

Lgf“’ j) W ij ubf‘)f\j i‘j-:)j‘
ECEM JQ‘S“M SRS
H ]

= w/Q)O . - /~/. . s e 7 - ,,/}
N Il B ol OLs5ae LSS
» ® < P PR s -
. W : . ‘LB’”?Y ‘IQ-Q-‘;' (.V.?QJ‘ Lré OL’Q)\_WL);)

N_ — K 1 ¥ 7 wfi ., @ Z2 % A
@chwcrbco\" ‘>-QLaJ

P

@Jrﬁ‘d‘ﬂ‘zsﬂ

.J;,:m 2l

o\fj\f‘mucﬁg’gi\;ﬂjéij&%@f o

fv\@yQ\MLwﬁcjﬁ\@y»\&xmud” AR
&lpWJ\ el sl M;U\f.\mu—w\jugduwm’c;i
JRAASHLS (e

ojgms\uwj;aw\ ‘@@:J\UL;\LPMJM";.Q\’C;T :Lj.; (3]

a.a,;u\ | );\3 i) J;;;t WAL gds ‘_;:5\ AR B 4
S

L SN Busid (8- 3)0,:;1&&\);\ (5]

t@*;ﬁ\ﬂ@\ww&@m L 2i 0

.u}iﬁgcs;’ﬂ\alsguim\L@jj;gdj‘uumj\;::asyw\cw\ 7

Cui,\ﬂ,j\ 55N el sVl Busild (Ll m.,.:;;&z’ (8

bl 2 E301 2SI 55 5 ST

(69




£ B Lok

L5 tands Bl S ad) o CM:@LM@M\ Bl S
,A;uz:s;;m wﬂPE),a;ucpg\ Bl (ME) 13l £ B0 5 ]
ME=PE+KE 5531 5550, £X18a01 B o o125 (KE)

4 0 400y /Pﬂbmw—s’)w LAM
® P ke omE 5;5&)\4_15%&‘)453 %ﬂ\g.@b&
oo a0ut 50 450 S Jadls U
P J_.,t;_wwu\ FEN I ESENA]
~ ° P
E L[ s
pe ke we | B Ol doey iSA) Less
A 0 e s
s;lw; A._L\.a.s @zj\ Gl s Sl O
ORI Scgel w\wszsjw

mﬂmJ L.,L FCEON BN
LSS B L i 2 r}@,u

1DG.I 3 400 J

PE -~ KE ME

IS B Bl A (Conservation of Mechanical Energy)

"//C;QRV\Q\L@J@D1UJ@M1 Lla.S\L_@.ad“///u_J\c\_SbJ\
uug_;gwso_pg:_.;u\c,z;\gs SacsAdiad Mu_lﬁ\tw‘

L i i LK B L2 u,amfum‘i; sl f
Q1) L5 55 30D 5 501 L 5 15 L el s

(709



(LSl 4 wmaﬂw\u FA Sl 1

,QJ\@WLQJWW\ CET Sl
M\dmd\; 500 )e

vaLé.SJ\

wjioi;a,w,mw\ga;;;d B o )e
M‘;,:im,ﬂé;;‘ M\Q\ wwmjwu;f 0 2.5 @
ujwd&iié;;upmcuwwwej @waw\u; FHIA

Lo (gl 9,@1 obét@uw\ OLEEK) Dol & mu,w (4

22t - 4o d 2z
slhll; 5@ U

cilpaly ) aa 4 glall

3,008

t;E:mOJ
KE=50 J T T80

KE=75J i h

4 h
PE=0 A \
é&mﬂ »
(i L

OARHd o[ Od _F
HAH AHE HAH RE
o oo L] U U o
PE KE ME pPEKE ME PE KE ME  PE KE ME
- A e S
cla_ud_lﬁu_lﬁow‘t_af

e £

I e Cotetdiz iz 0B S

-

9gﬁgﬂmw&gu;b¢ggfw

.&L&u,&
\_

FESIHAT - Il M\n

- 8 8 _

1550 c*" LA el T,

2

w

2
\j cu@\ygﬁ_lﬁéj_ou ub.ﬁy
ﬂfggﬂgiuibuuut 5

N\

5
I

g 5/’2 s
L5 LT A5

1




; f/ /o 5 <t
Lo 519 ol SN
3l L@ji Simple Machine M\ AN :éﬁ/

JMJ\JJJ Ui ,m,\.w,wdu&w
L;;O;mj\ Leales!
e (A0S )@,\ )ik UW\;‘,;SJ
iy 3415 (@l AR,
me@w\mud&? O30 3 5mes’s

Jesf sy

i\ 61 <
IR N (I
e S g b e J"‘-i”
j\ UL._WJ! Jid i >U\ j_aj\
e Gy Lealdl

: Hodnag puslin)| 4
Simple Machine M\ :ﬁﬂ )

ﬁy‘ oﬁw\ ()

Mechanical Advantage

. €\




5
Az 4&3‘)\

< /oij “ Ze(wt(~” w© - :’?
°o &8 . 8 0 P @
Al d 2 Ol M Lg,;_b': i *N
1”1

11 e U [P PP P <P
‘JJ\JLQ.&._M:‘ QJJJ_AAJ_;a;/té)d‘

di—mn)j( Z\_ojUA.S\"JJoJ‘dJJ o L@JLM\J_T‘.PJJ\oHrU}%_wb
a_fJSI\sl_suj\ q_,f: S35 wz;_:,qr;_w L3130 Sy ] u,w\’;_,z)\
s ‘-“ J“J\ )_a.‘\ gr“ ”Z_WJ\ L@.,La Mechanical Advantage
u—U'; ui_.cw NN ;5—‘*:\“)—@3 «(2) 4_J\I\ L@J.ﬁb i r.)on’;_w‘ Ladis

-

)

Lﬁ_"ﬂ j_AJ‘MLAJ\JJu *}TBM‘U_AML@JY‘

s __,///

Ldalzs) o Sl (O sl SN Ers W




5 ° _ o
Jldl 5 sl

cxuwmgfmcfw%u\g\wu 55 J)’J’"‘)““‘"“CJ"“
sl Jo SN 8 o il ) (B el oLV B L
a5 4nd5 G JeiT il

(300 N) 3z 358 251 (lm) st ) Bl GO0 ND 55 2 ) oS

W=FS5=300 x 1=3001J] ﬁ}w‘wwuy\.w j.c.S‘dM

Lo

. ‘*3 /wauﬁjw‘@dﬁ“ﬂﬁu‘wkuﬁww‘
@33/ SR BE A~V (558 Jlanlys «(3m) A Sl Rl <=\4>w\
%2320—100N 4 \wMM\
w\f@w\unwu\w $5A0 ¢ el &2 \M\mu\d,ﬂ\u@

c&\opf\muww\@wwﬁ&w\éwu‘wj ol &
b 315 LS5 &uju\uemj ,a\ﬁt;wM\LGS“”dJmLMJ\UQ

48 i, ) el 5550085301 S, N

3\

=

\n\(t;

42



(MA) (2 Jeadt) L LN Lol o o2l SNSRI O (Y L;js sl
Y BYAL s TR () «auw\du@ S I b iy el LS
MA=-
A

4.37}1 bw\ (60cm)4.oLu/)U(1Sm)djlawl.a\d.)bdﬂ "

W

:J;J\

oo 5 /,:/ o_  _ ° _ ~ o 4t /}//9

(m) 33 5 1y J shall J 556 gt 80 I alis )15 (6 200l I sb e s
:(cm) |

/=15 x100= 150 cm
i

}A.x.“ (a‘.)owb :\:.SY\ oJ.fSLQ.S‘ w.>-

'f;',\

o

MA =150 =5

-

w‘&uéﬂr‘mLWdelﬁY‘g\L.w‘)f.mo-@)uddjbi%t ‘/
.Muﬁgjw\

753



@—'3‘ s 5o 055 01,50
/ ‘,_w\ U PR
il B BN | s
3140 V_Mn L 23 el oo
Cils ch;J\ueJL.x)b} %3

JasS 52 B

(763




T S5 3501 58 S 6 55 Jleal,
<o (150N) &35 — @JJ is,ph\ 2;23\ Zfe
53 JAoN ) i 32 L e )

P
we w

“ ": .‘///o 2f ~ 5 :
150N L] i...:U‘ gﬁtj\ Sy .(150N) LAJUJLA)
2 LRS < .08 @ - % e2% . L st
JasN 1 B AE oY Gl sl SR
= ~ e o ow ., S ¢
eV Jledd e Jd]

¢ 2 [

. P 8- R

- . . S8 ) ~ ﬁ/ ﬁ}f///
S 5 (P e e 2 gon diate e
TSP i e 2 (P -
B A ol oY1 3 A O

o W ()

150N

“w - ua N - ¢ ’: o w %//f e /? - 1 - o/ 5// /o /S/o{;‘
i}‘).ﬂ\ ‘1522‘}}93.“ O\)jé é)}j OlLs 9;\.0.139&\ &‘jja.:jyggj‘j 4.1.>ut.“ év\}b:«nd

" 7 <, //6 f e : - /o{:// /o ?é - ..// /o . P & /o
s ol BLLI L1, 55 0B ) sl Ty ZSTASAN OY 5 I 01,53 JI &3 5!
-2 - . - o/..///o 1- o B ‘}; -~ ~ Z W7 ~ ..///o /;‘ P
é&*j%)‘)ﬁ‘)w\u&ﬁ‘duﬁ;‘ﬁﬂb-éé?ww‘t")ﬁ

OT

o b tesh el w
A go P e BN Ja (5 8l ol 3

@ - /2///5
.Q\)j.ﬂ\jﬂjc\.leu.ﬂ

73



( 2 iz e % Ac
Sz

W,vzwmrucuwcwuy;cw;m;;ém S yN13 31500

el AL 0 5 3

:&233\ é;\;bi

s Al 53333\ é;l.:ﬁ\ dpj\uwjm
dwﬁ‘ RS @L“j&@ S
w J.«J upLaJJ\ (’b (.bw\j cJ...MJ\
ul‘; "G ‘wﬂ‘ B G o
.u»jdﬂum\.b-|

A i it G oo oyﬂ‘cp;»;swﬂ\gm
B yelydsn IS (AR Ty \3@%
cwjjﬁéﬁ\jc,ﬁ\wﬂ\a“’&m /ﬂ_t,uwmm;nﬁ\wg\’ A
a.,mmuﬂ ugx\dumy,dww&wuhﬁ\@)du" w";i,b
u*;ﬁlisﬂ‘

u\”.u\sjéguwgiﬁ\ ,M”’wbv\jcwso)ﬁ%)\wﬁ\ﬂ;\:gﬁm
d&}wt};@‘jcmswgﬂ gﬂ,:ﬂ IS o s3505 A

S Bl By (4-9) o 5T

AN f B JE 5:510

JMQ\U»}J\MDMMUL;U\OLAJJ‘L@Md\}\ub}ﬂ‘}” oS d,u.

!

Qé\.LgtS o)‘gb
&F 4 o 2B % &
\ SNV G oyl ol L2AT Lot e O

(783




zm

A.N\ 8%

&\M\ﬁ@\jj;jgjmwuuM,JL@“LpJMJJUMM\ML;
R TR ry M\,@wmujx“wd&w\wﬁpgw
ngd\puu;;bwm,; LLQ‘J}SJ«N\Q&@UJWLMUA\;de

/’\

Gl B | (O % & (i B
[ - - - - -

oLag om0t 248
Gaadl e slall)

P

N1 L2 5 Ll ¢100% LS e, T35 Y 85 Y1 5 o
RPN R cﬁw“f’ S 5530 I Jod A1 ot i

M&PM\Q}) GM‘JK&\“ W&L‘”ﬁfjbul‘pu‘}*‘”
SV o sl B JKE O LS s 835201 15T 5 SIS

)//}

;\j.@J\ is 5\as ojsu»JJ.Q;

S e 5L S b 58 i B ) als 01 Bl (land ANV I3RS L

. €\

.§3ng\J;;$;\f\;;J&}y1J.udquwu)\J§M v




g e
¢ila.ll gvﬁ\f\bg;\’z:x;uu LS55 O
:aﬁ\g@uﬁ‘gﬂiﬁ\&fzéb&;ﬁ\g
3 5833015501 oo STtz o e JanS BT o€
s A 5T J s Jal e Gt Wit i, )e
-gﬁ”/’d}"é’bﬁﬂz‘

;.,au.f.j‘ (2]

__-‘-\

. @
B

Jsb dala z:m Bl S Sl RS DI (15 il s @
Zad)) Ce J.J.m JA\ Ll 23301 OF Sy Cs;:: sl e (g sl
LS\JJ\\Mi;waJ‘ |
B33 552005580 55 Bl ldi s 2020 s Mﬁumjuﬁ (4]
/ ﬁj\ﬁt;ou M\L@S”/”
Bl owi‘g@ggﬁ\ Slai @
Bl blasiissiiing ©

w{ - 3/ .}} n}néaa f/ .
Ll 3L bl s 5all s, @
RO R SN S P 2
sl 1350 s abla 3 3l Olais @

580 g ) (I

oL\AM 2aa A olal)

Lo )5S o155 Ladie

PO PSP T
: & . ~ < - a1 <
uyy \33—:.; }CQ?"‘} cg_/..JJ.AY\ ;5'3

z w~-

K L—Mﬂ@ C—é}f\—:ﬁ/

lla};_.»)‘j ‘i:'i‘)";"} 4;_2.3.)..; 4_..9‘))/

5 O FERNS [

~
- w ¥y 7 - < SR /of
N e elald -
° o = P
D i e
=

tf\uua;J\LiNJﬁLaJ&M\

a5 5o 4 u’Z/J‘} =l
Az Jlit

(807




- (=)
W) (=)
2 3 SO e B

é_.,u_J‘g}SJ 9 ¢l J;.Y{‘

M*i”ﬁﬁjsug
3US s YT L@J\H me}\; meg 3 —M—u\,uucu\;w}

Z\.SUQS\ 2ol s sUs uej c};J\ = uj,U\ Lo Ce) X }M.Q\ G3laef 2 (..@.w cc\,,ww
S LA B 0s8 JRE LS DLVl eds (33521 J2) £l
.(Hypetloop) o 4 el A1us) ch&U SR ES I
5155 e VI3 camanal b L 0531 Jis] 3 550 Uil gl el 5
B2 Q‘i st ur? o A el S u\fﬁmS b ol 0358 LalE

Gy o154

gjufﬁg\ﬂ@ﬁ\ M/“dﬂ\v}iﬂ\yu;;;aﬁmgsw”i ?
§;~wt>\ "5 Jm)@rzu ‘upf@\w oy M‘




(3) 5333 42l s

C,a\deww\ MMJ\ oy u\,mg|’r~aw‘.
yv\g\wjmw\gé;;w:@w (oot )e

' UM\MW\QJ““}Q\ }_::J\gjﬁo@b.( ........................ )e
| Lgaledl
B aSEG Bl S )e

cJJJM\JJ\g;p,w‘u@@&.u\aswuv;;uwu@mwﬂ

Wﬁ;%

‘\‘7\

s =0 P

// " JQ :\3\“ o.JSLa.“ n
VWJ‘ ; “*;“J\ @u\igs wwug;mu\uxojb‘
JEE L ki @w‘w\ycdwwuumw@ﬁw RS 4

ooen, P

ou.U\J.wg_é..SwU

zZ

1m

(827



om O Sotie I Bt 1 L 1 51O

Ll o B30 031 L O LAl sl @

|
| @fsM\;u\@L@;// /m;:ft}@\jcgpwgu islis @
M\M@mv;m B O E0le 3] (Y1 (535 Jealy) b 531 oL
:%;\;u.g‘}s%;w1 uw,\,}u‘%m)wuﬂmxy/ FHI G
AR B (3580 3T K0
DO W8 e OO
Mwﬁ&ﬁ;S‘(C)M‘MM‘@ﬁ(Z

. 0P

1ol

Ve Ve .~e () 0
(35)) (») M\Mﬁi}&‘”}ﬁ\ Uog_,ulS\b‘ (3
:Jﬁd\§:\>%w§ﬁﬂl;gczgﬂﬁlbdg
o 608 35/ 25 @
cp}\ﬁ&ég@(uﬂ)w\wcpy\ﬁ&ﬂ
lla_w.w

W We LU® (@
:J,J@L#%ﬂ\}(})ﬁ\ﬁgcz;}\%%%ﬁ\%w(5
6060 @ 30308 /j.;eceo 60 2is @

(837



(3) 33331 423 1

FS (A SPARGAL L ;::Wij\dug;gwuuwuw B0 s @
wmwu;é;.}i JEE ST LG e el

,QJ\ 35300 I

(%4&\2;23\) W (ol 35200

J&J\wuﬁt}.}w\ L;;:.wi.sb :L:j.ﬂ g)U‘ (‘

/73'//

Qw‘jﬁj&x}f@J}&jjﬂh} 5 /;j/:}”:g: "‘(C

(847



g SN B2
M & c&w TR P CON PHIA] Mwwwwwuﬁw

|

| ,J‘Mu&,_;

€‘ML’GMZJJQLSJMLE;)% ~ u;jﬂ.):.éjg;a‘up)_di
:\:.:Y‘ u\;bﬁ“

Bl 1336 p ks (15 m) Ak 0, L6 S e LB -
e BBl (3o Tay 3 eyl g5 Liilas (335 Sl

B

“ -

guu(éj_u‘cw)upuw\y &)@‘UM\M\Q
L;\.;«_Sﬁ/”(u»w\)z;ﬁ f‘J}MLﬁ JU‘J‘J}Y‘L—A}J‘&JJ_EU_A
(45) 35 I G, B (15 m) b ke is

i

i

”//uéu\cgwuuuwb;;i)

A\

@, 2 5 _ w ~ Z. 5%, -4 z
gmw\kg\jcu_:w%&N‘ 2j_M>\j uJ‘L?J,«sJ.;.o‘ ®

* ~

(857



%/ P /?,,.’:/ . - < /’.‘ ../:/ - - Z
PN PR W SV I P S Sy B
o s B0y b el B gl I R el




dalell 8344

,J,,J!uw\u.o J.x.a.»upj}”ck.w‘}.iwé
w&&umry‘@j‘r&JY‘beUM




}6 % Wi @
Lo ) gl SLIEA (1) S50




JM\JS“ LGS

Ex 931 g 2 gl

“"“wvs\,\m,wwwcwj

A i e Sa s ul
> . L;Mc"b>5o.uo}mc«b}“ ¥ &}‘.
. Zo- 5 ol 1 C

(2 g0 dclwtle Cﬂ»«;'t.:.b-“ _%

(:wab Ll s 30201 dydd 6;3&») >l
fJ\ ielu
RS ;&J\“w (sl by .

19»«/ +$

e
. “

f.e 0 MJ&

| dubwdshzbc,j,msbﬂu\
L sl cb.; Jusfiesiod
& [\ 2 46

7A JMLLC_I@U) j_iapJ\ ; 4.>;_.23;.H

3—;&5 c-L&j.“ gr“ g_.a_wa\j chj_>-‘ 4_’)’\.’
c—l_«.“u_ad.._ij

o~

w/f'

S Jrcl; (3 5(2) “;1&;\);‘
JP‘”Q‘“J'(‘; =55 (as




L ud)jUl A oo S igall diaglouall Lol I jau

(L ) gl SR L
ol o N sl s (K5

B SUGAN p 82 g by 51 555
Lol el 25 o Nt
JInternal Geological Processes @.{-\JJ\
G 25 31 281305 S5 s
g@/ﬁﬂ c\a; e Cr% ol ny/ﬁi
Externai :\:g,/bd\ o o) gl 9@ u:"‘:j

2 @ e 3/ ° ] P2 .
& 2y & el 1 s «Geological Processes

s iy
. .5
i - J ) q

bl
- -

S S50

&;/ . Al t Id P : )ﬁf//
- P ~
G }o w //° ~ - e
i gl SRR (s o pas
~ ° ~ o
o5 Sl 1)
<P’ P

: Aodaal|g eas\aall

Ll £ 3,41 20 e o
Internal Geological Processes
Lo G A Sl e
External Geological Processes

Weathering i: y&ﬁ\ ®
Sl e
Physical Weathering
CilanSl 4 gl @

“ws e

Chemical Weathering

Biological Weathering
Erosion i: J.;él\ ®
Deposition :,M jﬂ\ ®

Delta LJJJ\ o




G of
& el
. z o ° _ 7o 7 }%fffﬁ oéﬁﬁ . W ° _ fﬂ PR . f/ °
e el SO R LilesS 51 450 58 dodal d0e Weathering & o<
e

N oG she Ll ek ol s 1 ) 255 s

P’

..ﬁ P e - o @ Pl ..5‘__ ° “s o @ P ..ﬁ; .° - o @
.4.:}.07_“ ‘Uﬁv.:.“j LMM‘ mﬁd\j LML:JL.Q.” ‘\Jﬁnﬁ‘
. /- /"/ PR /*/ P /"/

o °ﬁ‘ “‘// s B, ‘/5 3 /ﬁ/./.
.i\i/‘ - - (J /.J '
v -

Al Ol 1,155,201 5




Sl 50
J/..; ue};ai ol 3] u!l)/jsjo)\ el ZC.LA.oPhyswal Weathering mbj.ﬂ\ /j;:.i\
SR DI <o 4 PP [P ISR R IR [ S e JONES
555 ol 55 S Mbﬂj\ a:ybj\ ’”“ds\ Jﬂ\,w oY ;,LA\M\
ucg.,,u.fv\j M\ciu,w SOEY e S 3) 2l S e )L@JU J.JJ\
A2 5 L }@\%wmwﬁu\mj\ﬁj M‘w

v _—
- - &
ey 4 > -
4 ;. " -"I’. :j- " \ L {“ ; - -
Er‘t '-".:.:"ﬂ-: i~ “' yf !‘-' ™ “‘ ‘I’ _-:‘“ :g::‘ 'F.."— -
v - 'J.il ghe " e ;-;{:.‘--—'_ - .rl-'L :.F ) ,-- 'ﬁ -
o At e e AW RS R i, S RS T
e - = e it 4 - F o },: iﬂj‘. ‘_.__g'r_n":—‘&:’_‘ - r
o = ' > & . o YD 3.,‘.;' iy
T & o
p . . R
a” - fr
- s 3
[ "8 -
-
i “,
- ‘.‘
-
L]
4



Muﬁﬁmﬁ\‘&;&;;

933

G B

jiu_e

ﬁsA

2 skl 55, ) 5 sl B5E 5

Jols olodl 0255 ) 635 Lo 433,L01 gbLiad
o.L:..;L::\...O o S5y 2LJi d')b cL@.afw
(3l sda o Gl s 22 303 B

S s . Dy sa 3 w -8
WJ)M‘AJGWJAJ!'&SD}:{LA
ww; w/ °6S‘

Chemical Weathering MLA.SJ\ & f,.J\

)‘)‘ <~

u.bu‘j L@-&MJ“;LQY\M‘UL_:‘).{A
¢'LQ.“ ‘_re u‘“ UL«NQ\ J‘j_o.“ J_ol.o.:
Lo Ma.?j&ijmu& ;\HJ 2\

53Le]5 80Lus 31455 O3l u).ﬁ» ) 53}-5
uﬂ)&\cb_ijw

Lo 5L a;);:ﬁ\;umw‘;_o;

Myuw‘z_wdﬂ\ ol_..o.“ ""l_ou\.&uubu

o\ \ .

S

dﬂg\i’;&,uﬁ&w N



R i N

)j-‘gbf;-“ %‘Sl

K

w ¥ - w /zo/w °
505 ¢ st cB5Ld 1 & 43N 31 sl
S0 s L F Bz - Y
.}g@cﬁl%csr&uwc \j

° 5
: Jal S last

1 ° ~ £ /2
§J.gc,é;§ l_la_e(x.b;_i\ el |
.ﬁ@\@};&g‘;ﬁgrﬁ
L owrq8 < -9 ° _ 05 4 2
FEC PR [ NECEW B

1 s ~
emildall Sl 2130 1B WA
s, 2
"L)a:—}u }9&-'#/ /‘3

ot 3 RN N I
.ﬁ@\é&d\}‘uﬁe\ig}b‘
las iz ),LJ\/C;_:’C;Z’;_.JG

‘:\w‘_gj_x,

N

51

iyl sl Z;_ZJQJ\ sda B
ww@u;ﬁ 1 S 2 LS

oo -

C >

/

e L—@‘ . o\i_gj,féj\é,j)j
.}.:J;J\QL.%/}LAQQS#JSUP&\
u_lﬁw._,» .s\)_p oj_@ ywsw L5J\

, w

YESA | e Llhs B JLaYl e
ww\ u_e dL}j.\.U A_LLQ.H OJL’«J\ \b\ u‘l‘p

J_%b\j_bi_;;;w@_;\;_gu\wq

Wg_,u




26 o~ 3/ Of
44‘9.'95" 44‘5?9.”
0'/00 - -

29 2 a/g
Biological Weathering i gl i s>l

o, P 6/° ° . 5 4 /‘fﬁ//

}i.JLAJ.gJ ‘4:_.;.>J\ gu&\&gapﬁ@w
2 - Yt /. o, 8 v

s . w~- 8 rﬁ/g 17 )‘// ~ﬁ} %8

- a/.g/ . @ 3oz L@
oS gy ysmall oS M 2 M s

o2

AP A E A T TR R
wgcw\%‘gcyb\xﬂ|ﬁéﬁw
~ oé"// 0 /oQ/ .T‘;«

Lt A LN Sl Jod
B S e



s g
"’Js:.ﬂ
c]a.w JKQ u"’ =35 :\:.LQ.C Erosion ‘uﬁJ\
A usu\ BE ”j;d\ Sl

GCLJJ\ ; J&J\” /*JJ\J_AUAJ\U_U
MJJBJ\ oL.oJ\j cz\—:&)‘w L>Jb GJLE.AYU

}

L)lf\.liif/ igfu,o.“ uL.aJ\oL.QJ\J.wUA jc:\_:fa.\j‘c‘j_ﬁy“g
J.>-|9l§a

e d B e 2 B Jid
A s s osul




A1 Ol '*’\,;‘,‘m

wa e B30 565 5 uuﬁaz 5 OESeudh oleley 14N b—éj‘
il cuw C‘\_LLQ.:Z g_A_S Lo.: cdﬁi\.\_..u% J)_.» u"L“" cum LSJ‘

(PR

-
° s 2 3
L e o gas

2 oL Gu-C 0o 2%
e 2K e S8 ©
.C)w‘uﬁwyd@&»‘uuuus(c})cpie
Mb)bb&bﬁcﬁbbdﬁww\ghuﬁjﬁ&gj . 9
=53 gﬁgj\uj;‘\_,)w ;u)ﬂ

e i \@,J%ba;;;mwﬂ;mwa ‘

8 2 z

SR PN RN ‘CJQ;L;QJ\;L;L@_;Z;LJ\&:;&M\ ki @ y
&wb‘wﬁﬁ

.J;L@J\w&sdnw \wm ,J\““ ;::-wuio
’/}J‘@JM\J«ZJ‘;L‘, e ﬂ

e dlas digs

z\o

-

\o




du;ﬁ ﬂ\y\f&&;wa@\u»&wm I35 Jas

~

LA 5 Jud J&\ Sleball 35 3 resi W ) 'uch@J/;&\ Tl dd)

e Ln e o VR L;J\ ONSEZ e 5A5 W,&J‘ﬁm e d\,w\
o 2555 UL 88 S eda L J':lﬁ‘

< G

%‘,:é-gégﬁé.\)\ cwjd‘éb‘)d).{:
e 1315 ’PJ\J,Q\,;JM SR



cDepositionw,Q\Z\iLZ.; <, 34.,);5:_,4 G 5] 1@;,&13,%\@@:;

) 5,3 Jol 2 J& AT B w»@y@sﬁd‘ el é‘fﬂf»&wj
w,&mugw“_asgiib\g‘ Comp 5\ 2 iS5 5T N\ 01SGa Ly (5
Wﬁbﬁwgﬁ;.@;yw\g\@;ﬁw\&&\;d&@;@ww
@;}Q\gﬁ\wjgﬂ@@jmeltaum bJ\oLwJ\J.uu

0w

QWQJJ\C};\;‘UMM@QJJ\M v




e A LS OL S5
1z 2 phide-s e L.J

LD oL L3 s

%j#g.ﬁc@'gguufjébbg‘ﬂ
FEIIA]

5. _ 8 ogo0 o 2 . 3 %a/:
.éjé;\,@@j)\&@ﬁ\‘ ‘}fy)‘)j-’u.d-“gjga
G ) ;,uj‘wuwg\f

~

g
E\
PR
T
k([_::z

9“@4" ei*—“ &-»Lﬂ-*. /:1-193 coif-”}—?
i")-“jj‘ja—mai AR

'\
z ®©\
_}.\

@ .y

D i ot |5 Y

.g;y)‘,,,wﬂ ujsw A

(1007



wo S o o~

u,a)Y\cL.wJ.{.uwij‘ Lo o) 2! S0 28 a5 i 135 O
,m@wwmm\’c;i Sloll 2315 Lalic) ©
| QW;\J}\Q\,M‘MW( ............. )e
55550 5 4 ﬂ\uwweu\éﬁduw&( ............. )e
REARICC
JJJ;CQJ;J@MMLQ\V%\;&;( ............. )
JM\ dud,mj\ SN Jas Lis s 5l Laild 1

\C
=

t o
—0\

7 . - /c— tp " ]
%um@fwmdwwu@ u.J\%mu L/L., /u‘j;m (S
Byl o 8 3 5Ty,



o
07 & 7

w <, 0 © o 1 e o @ /é‘ E//
@yl s alll Bl )l o oSiS A Gl B3 c.,zj\:’eﬁa

: 5 Ue el Gl 1 S

5 5 Eie e ST Y1 el B i) @

“w e

.

2 5oz - e
2}"“4}‘;‘,’:‘{? QM‘}:“QJ“

s
J/j,:a}\j,qj .J/jsjzﬂ&jse

gﬂ\yé&s@ ,&ijsei;&ag&\@

. - :;o o ¢ s w 3 s w e < L -
LA JE A e Ssn 352 ST o VL i s e

2. £ - f"‘ g . P Lt~ R /i - 3-a £ ~
ol S IO e JL IS Joi 852 ol Bas Sl #
- Log o0 = - -

25 .6 :f s 155 }' 250 @ v ¢ 2 @ 0o @ W _ -
JHE O 2l G Sy S Tl BB 5 B 3 i
K e s ?‘L"ﬁ“}bgj

-

(1023



R A P e ey

SIS a;_a»\ @LMJ\ Sl B8
OB 38 a5 ol psllally ol Uil
Bles el 505 ) /uj\f;\;}jruj?
22 4_5‘ v\cu}j@LAJ\jM\
éwb CSu—»V‘ >3 e il 55

i\

&

W\uj_l.‘ . W‘u\)u‘wc.k_ajq.“

’ ~ $4) : D.o
s 558\
T o9 g 7 .
) a5s 3l 45 BLs) Lgaj_é
£z “r :.‘};’/i ot
LS il g5 d] &1
lpaslat

: Sodbaadl|g pae\in)|
Pollution é);:ﬂ )
Pollutants :;b;li)! ®
Air Pollution ¢/ }i\ :;;/l:
Global Warming ;;L;J\ JiYie
Al dicdisste

Greenhouse Effect

(

[
Water Pollution U &5l

—
Soil Pollution & e




(]

leatlast 5 ) (635 Ui a2l 1555 31,2 L) Pollution &5
t_g;,u o) ePollutants L jwmnu s u_J\ LA 31l Wﬁ (W

J_aa 4_0.\.0;«.“ J_.m.“ uL:LO.JU uj_’ﬂ‘ ..L._WS‘ gr’L’ L@..A} cu\)l_zj\j OL>-J.H

M\u)l; e Z “Jja.:ub\.&zJ\uAM\}//




Sl ol Gl [ S

LS ol 3 Y Lk
055 s 1N SLSR Ll
£ 8oy IV e s

- /~]/f )‘DS ~‘ .tJ LL‘ o7 - 8 }S:
‘..FB/ P2 ‘9 9\9 m@d

2

- % /o P I .fu‘ /} oW H
_ A 3 51 S DU S L Ll s caz I
L ....;! ok ° 5 o 8 °
S s ~° s */%o/:a 8 o °~ . g M "// : o 5 o 69
S ooyl e NS A o el il Sl d gl s

,gij‘ . - - H H .5./ H °
- g:)bL&SU u;\.@bd‘ QL::-‘)J\,} cg:)uja.'»i.ﬂ J._.‘Lg

el Gy iNis, 301 3,5 e issll
—:5;;‘;'}‘ V"'}'j‘j ‘;—&::L-“J;Ujg ‘49_23\_
LR S Wy U o

A5 J—U‘ i35 ol

R
¥
AXS

.

P

-
i T

et e . &

3N

x
-
—

-

. T L
as iy, S0 aF N P Iv'-
R A i e a7
=5 Vs 90 ;

~ 7~
w
,:*//9

2

° 2
(2273 cez ol (uk

7E

s,

%

=

B

= THA-R



s 8.

) 5l & 5k
. u o’:° ¢ @ ° P @
L2 s 2l SN \j&j&@cé@wo.\.&ub&yi\}@.ﬂ Rjccr
el &;fné;suj‘ B 052,81 2081 S5 e s 535 s ;55“

/

BLaleolyal 305,800 ST 656 2255505 5 oLl Sl Eagil 8

HR e = Jb &5l ) ol 53l & AR S35 L;,A a\)‘& Bl
.Air Pollution 9\}@.” uj.b 5o J1daj CML”'}

o

;u;gsj\uyuw;xcwb_aw v
J.SJ\J....«S\LS_;LL@..« Mubu
‘Jo\"‘}rv\j‘ J..\_MSU




M S a2 Sld g paiad
) JBLEN S Sl

v

I P B e
S 3/\_2_3\ auL;j\ @L&S\

(<]

1

gﬁ_“ JL.QJ‘ u_A )L.«.Hj g_Jbe.S‘
SrY P

-

umu_,o;ﬂ‘up};\” ey

¢j»3\@w\g\}@)\wm
635&1#3@%_@\0_‘@@\
cad_:a_“} cJLx_:.J\ L‘é.vo cC)LM..}Y\

o/o/ H 2 w//




i 31 )

o35 JA R E\.&U Lg L Global warming ;.;L,J\ Ol Yl }é;_.gLB :9}_’:
1 _ o w . 2 Py z 0 o _
S b ol 5515 bzl S 85l adon i o Y mha S 5515

~
o

oo (5 m SI 333055 wljle daul p o] L 53 00 (5551 Lo,V
4 4 - ] ] - //o}/* oz//‘; .o“ g °
.CO O 55 SN ST 505 el J0 3 0Ll

of w2 P : . z % . — °£ .a//

51,5 o 28T SE oo 3] sl 25T €0 0 K1 03 it 5

2 _ _ % _ _ e _ @ ° z 5. zo0 e _ %

Jasd 3B D B3 A1 o AT 2255 ¢ o,V mhal Lo 2l
85l S ol (A5 B STt 5 o Y1551 5 3555 5 e
2 L I @ P t
.Greenhouse Effect "> Il ol 30 et 5) 2 (6 saedl SO

LoAn A e, .
ooV ekl e e gt

dasdioe

G o

sz

55~ u{“’éébjj\ :f’}[ 9§3|J_;JL{ s L;L?)' L:::j;-’f Lodie A
Qﬁéj‘%réii\)éu\ujc&}_%\id\#ib_éj‘{% -5 / A
u_uwm S5 j_;éslsu,eﬁ\ciz - u—*’v—’,—d‘ sz->=3\

e 8315 S

(1087



Wow o w x0s s TAY T -
fL”“ Ll s sl LY
235 COr g 5132515 <1950

-

SN L;,_fxf\ 120 olle
Sl cgd 4_23 G5! upm
(a2 w;—wﬂ >33l 65
u”ﬂ“ c’ﬂ—w 8l > 503
Szl u_siggw\,\,;&y\@g

S0t N A o5 g3y A o I
N bl it gl e GBL ja 5 J el ja K
/ / ” T /° 2 - . i . X t -
gl 315 55 S cupﬂ!\ c)a_w

bladll &2 2 L «@)\ Shls b

HSL:_) 63\ Lgéj_:j MLO\“} W\ﬂb

st LG sk bl sud )5
el

o 2a0dt 551 401 4255 9368 35 c0n 3l obid b 2 B
AL 5l oy

N i
I
U E A %
4 08 1 7, %
2 Al & 400
& 04 ¢ f.| )
2 02 N1 5 U 1950
B mww s
. = 250
IO | B
A ‘h i 9,
3 o ﬁﬁ“wj 4 (" 2 200
3 2 400 300 200 100 0
3 } I S
~ ol

&
N



)L@.@\ S5 AR cdgu\ I (e SLsl ’s”’;v e LA 535
Ju@yuc)u\juw\ouuwﬁu,u\&u\yu@w\
W\ LN Rt dgw\ Y 58S Al owu PP q;aw‘
SLaiV (55 ol A1 b S e 55 U U‘ AR RACE|
B u”—l"*” Aokl bl b ol 2 oLl 5515 ol Cuw‘ o ek LS"U‘
uwuwﬂ\ 5 A uﬁgow\umﬂo@gﬁ ds\quu\
.wiiij\ PRI

L3 sbadl Bl bl e sl 5 1280 eV

E\o\,

RIS 4




o 8 3~
EL"J‘ CJ}U
. o 3 ° & .o _ . %fe ° _ s et ° )‘,;‘ z Pr)
Jske cagla S5 5L 5l aatlas 5 a cladl jolias J| UGN 00 L
w 5 7

. ° - a// R _ et
Water Pollution Lol & 315 253 Lo a5 é,,af
wd /f $ $ ~ f/{ “ 3 C - .2’ . /o ..o : . {2/: o€° :
M‘ gw‘ggw Jlaf}':hi %w\ L@i‘:’.u’ Gw&wlgtﬁj‘ 9}‘4 g/)Lw:‘ 0'3-9

A a )il Ryt Leg oy . @ 2oz oo e - EE G
oGS Blople b S eall O pallole 0505 ot slodl Solian &yl 05

- ° g w

G 3 3 oot 85501 05 a0 8000V O35 ) BLa) 558 0
SUHIPRPAYE

o s £ TSR
el o oLl b wlath S0 ¥
1 ~

hi il Gt
. it ‘ir'-_ ¢ ; l:s




s 5o s o

Soil Pollution i3 i &5 1% A%

— SIS et 1 JE N A DL
f : . _ o . s

S e 83T 3120 5 3
@ ' G & e
Aol s sfE LS L i
S5 0 255855 )
5 ° P

i P o o . 3 o _ A
B IR AR WP e F R E e
] e bl s5LAN ol 25015 w6V Fps




( S50 15531, @/m
FARIAE ISRt Nc»\jg*”aﬁswmw SN 31,5
‘(’}?"3'” °b3¢3§f¢f—b &w%&f‘}ﬁ)ﬁoﬁ&@\cox}ﬁjjcﬂ

# ““; ..../"]

J.Z:J‘u‘jb

N\r\mumyww\wéw\ J.>J\ \(1)\»,‘,4‘},‘,.9‘0
JJ\U.ASijxw\r\bwa@.Pbgca %
g\wmw\@yikcw‘cjbwqﬂgjéﬁ

s;,:;w;w\Swojﬁoigu‘;g‘L;;Sué\jgj\{;bi(z)égby‘jjﬁ (3
.jfg\}chZgﬂ\&g
° _ %o w0 22 3 . 8 2 o7

Basild eI 365 &)l s & Al b J il casl 2] ©
SIAI BN ¢ ol 5 el £ 315 D1 b LehBT5 oY a4 L)
Sy 2.5 o L%
(SB[l e gl

LAY GBS (4) ((3) ((2) (1) wilheidl 3581 1(2) L5545 Jas1 O
A Jreat B el =315 D §a

04 0y 25 ) Al @15 95 200 PREn S G é

mfyuw‘w@.zbw‘ LS3\,J\J.L;J\LJ @

L .ij,;3z,w¢,ug‘>\,g\

133

v\

—0\
_}»\

v\o




& 58 S ) Blas
g;ﬁ:@«a&w‘@wum‘wuwyuarjuu;ww

rd
<5 ‘g %o

M\ &5 1) uu\ e gt gl o gl AN o Y15 olLasll
APINER u,);wdswj;u\ £ oL Sl jaity AU als filug
& ”‘l__c\_w\osjﬁ\ww uj_u” WA P wwm,_@\ufw
owumdﬂ@dﬂf ”f%_L;n;;couum Lt il et 50l
u_aasLu\m_@;w\MM_@;jg
utsji_wtuu;mj«uj_uvt}_.u\
Jm\ b riy Jadll ’,\Jﬁd\
St e i L,,@.Q\ Lu\_méw\
izt ol 75 DL maladll gwal
BUall ;85 e liai plas U1

Yk Sl il W

=




S BNl 5 s C o

B LI el el oLl

LG ¢l 4 gl aas L}_e st )35 (s

MY\ S B B Solaas

J._,j.u o Lqu_,),,a}‘ ;L_:ZJ\ e =

T L) el BLel; ol
Ll Aol

S e N s e sl 1 B3 B Y
D i i |

?L@jxuﬁfé;usmwﬂ ofw“www\uu)w\u

S

\

+ 8\




ENEE L i isnikd o
AN Ll p seaddt p BT ol 2215 Lalic)) ©
R ch,‘ 31,5 o535 J3aS SR G )e

mm;’/’wc;wﬁw‘;\ub;ﬂmyj ................. )e
.WLMWJMNL;)\LS.}}M &.55‘ L,a:s\jfaz.ﬁhal( ................. )O

Ol 21 Goladi sl 0385 Coa S i@
?gfsj;‘i;;é‘}uu\uuw\uﬁt}u&i% B0 s @
145 Lo 5B LT B ST G RS Gyl ©
LG s S 50
LW @ iV,

ms&agﬁd\

&.:J\i\.djj‘f\;igivi} CJL:.&Z.;}‘ .Téfi o~
Sl fs 64 kg Shle & P/ AN BN PR G4
so o £ z 4 -
Dl ol el 13) Ls 4] L€~L°->ﬁ L2l e Bl

Suw

) g sl

i

z

uécuuu,s\ mc f\.x,b_w‘ FUM‘ wf sﬁw Ji—&

j.wu\ L@...a ] //JJ\ 26y ;\S‘ g!““ \/Jaj‘ C?fj‘j cd._mj‘
> d\"‘ ;’L"‘:‘"U s LG-’*’L"'“

\ -%%3 22504

(116)

-——v\o \




301 Gpa a5l (291560 B3 Aerogel Jor 5 )
58 f}&.@)\wcb/ 65 saslat i LG LSS TR BL &jﬂ\
LA 30E wx\ £ o3l e wddl s u.a.”\;:J\ 2 54 p&.@ﬂ

)/L>=3.S\ el I 2 kil a5 (CO, S e uﬁw\ Je oI caw du
gw\j

-

Mbuwjbﬂj&dj_g‘}uuwu_@uﬁY‘ﬁM\
ORI AR S }”mj_,,b:;_sbwj_u‘mu_ﬁppué

gﬁwﬁu_pw\jfprg\ r“*”” \Géjca;ﬁrassé
f .@m)ruiuﬁﬁgw\ J_éja:tsmcdfu

PP




(4) 3333 423 s

,m@ww‘ b il C.,a‘ Slall i Lalic) @

ISR A G )e

,,//)‘/

UJJ}J&@M\"‘J’"J‘)M mﬁo&( ........................ )e
| oSN S 5 B et
31,5 & 3l ol 385 g 30l o3 bzl 1, )e

}}/ﬂ/ °

QMMLSM‘QM\WJJZJA@M( ........................ )Q

ngji;fupmujgu@um )y SR i, )e

4

(,J ,/g\,,&s\dlawjuuu\ Lasillinl: ki O

(575 Sdl 0001 T35 55 3L 01 5501 ©

I3l ... ;1Lgmow\;“;1&d;bj@‘ % 2 wmﬂ

oY AFIRA ’\3&!1’8/ q5)
d_ﬁu_qw\)\r,}v| Al
.u.a)Y\u_l.pol_oJ\

Quj.@_ﬁo\ i);/fj;a.s @




Bl sy E 0 s @
o ij L,:3\ Sl I LS
FEM TR J.Jw Leadt
I 3 5 53 Jﬁ c’;‘g
A A e,

Y1 o A e JSJ Sl Gy 1T O

3-5

uj,\.J\J.sLmu.o

bl 55 6 EPERNRWY]

oLl j,:; SN
/j;:J\L@,w;v MY‘USL‘:Y\LS.J}\ 2

.J‘L,gi‘ NEESALL)

L e SLNI®
upwcmwwwwwwwww

f/

« wr o7 e ,./ o 7
ERFRE] - Fils L5
&/"

“

~



-g\,‘ud\ oda J_ﬂ Ls .w.ﬁ\

IS a5

?g’,_g |

“:/‘19 rd

G Grab 5 30 QLB a5 a e 5315315 ) Fled
N
2l

gwww,‘wu KT 0

(040 et 018G 3 LGS (Ca e wuu at] L;.b—\ dxﬁ\.
3= del

u*"‘:’&‘ Y < ELJ‘ 35l & a3 g»l.:.g.j s g 2l égo&j uf..:i
I35 Bl 551 2 B2 55 BT ud hd @
L@*Log,u;um SIS

s ol Job T ju\ Slshst 2200




i

u‘° u\)l.c.ﬂ e 33 ; L;\S\ raLaJ\ ij :Metalloids u\,\.o)‘ oLw;\ o
et 3 3555 s atlad & u‘,—bw‘ 5 pala .
B A5 5 a5 s il

N J}\ s Sl 1500 £, SUE Homeostasis L1301 ol Yl
S, L

»lb :Global Warming ddbd\ MN=Yle

o 5 NI chd 515 o33

wwﬁ‘M\ S5 wmsw&m\y JU1 55 L :Diffusion jLisYl e
\J..SjJ&Y\Ja..»jJ\UJ\o:wb\rsj‘_;\.o‘ﬁ\bjl\u»@)w\;w\fp
BL I8 05 b Ly

H T Simple Machine M\ iﬁ!\ ®
x5 UMAI\ j‘ L@Jbbu‘j‘ ‘_}.MJ\ Ji

/)‘13
<]

I3 b pusy) Gl B3

'>U\ jd‘J\mfdecJMs

[
Do 22 s 31,01 35L1 5,88 01 Z0501 :Prokaryote 3121 S31 o
Lﬁij‘guécpmw\o;giés Sy
LQJ\ J.ol.o.d NS u*” ”JJ;J\ ZlLQ.aJ\ Photosynthes1s gi’j‘“a'” gL.J\ o

J}‘Jﬁjé)ﬁ#‘ﬂcbyw‘ ‘b?ﬁdﬁjﬁ‘m“jb
o aEdl el

(1213



-

<
s §3j>,)2.§\ g\j&j\ U}QL?\ :Greenhouse Effect %szﬂ %:H j.:ftf O
et 831,50 G301 sl
CE'“ J.i,.d 2 Elas j\ cubre w;la.w w ‘Weathering mfd\o

“w e

Fr J2 i ol A 020 150 25 o

;/;Lilij\ J»}i Sl :\im :Biological Weathering ¥ foJ‘ i j.>=~$\ o
/ S i 5 ) ) K5 i del 3£

i‘}?j ) J/js:a.?\ g;j;u Z\.:}.Q.o :Physical Weathering d.“il.gﬂ.aj\ qfd\ o
131 S 5 0580 3] 4 lesT s 5 3 sl 2 1 R
oV AN (s A Siles 21555 )

fg\.:o.:ij\ pé}J\ dgj;fi;};; :Chemical Weathering i:;l.:o.ﬂ\ i.zééfﬂ‘ O
T e MY AR s

ol & 33 RN @M S e TR 3 £0ie tErosion 3 <l e
Lgf\uSLA\J\ZS?J\u%u»CU\LgM\

Ce),o < Lgfgpj\ el VS‘J" A.J.Q.c— :Deposition WJJ‘ o

s L@.@La:- ,»u Sl sdn %WJ\ u” SLs 3l ML,al :Pollution uj.U\ o

Lleailas e j:.’j 3 g5 La\ :Soil Pollution Z\Sj:‘)\ :;,»jlf o

sobas | ubj.l.q.i\ J;-Jg LAM g.JJou :Water Pollution pLd\ u;./l: o
eSO D 5odll eamtlias 5 G oLl

) L§3‘} : g\j.@.!\ < ubj,LoJ\ JLegl :Air Pollution ;\j.@.!\ uj,\., o
aflaz s SURG B I o

(1227



}w//°

Ve j;u;j J"J\ WJL;J\ 312.1)\ :Cellular Respiration (s l>]| u”""'“‘“ o
Bl Y A5 s X 2L SN

\J.>J\ J.QJ j.,}ajd\ Z:Lb :Thermal Conductivity Lg)\JaJ\ J.,pf}\ o

AV ,.fo,i}\ A.J.,Le :Electrical Conductivity :;L, J.@_Q\ M jJ\ o
ZULUU) ;l:iL’J'GS OJ‘J L;Q ;..%5

C

iy\ L).Aj‘ MCJJ\ Jérs‘j‘ u...s).s N u*"d)f‘“ :Molecule ;Lgfd\ )
|58 205 01 085 o8 W 6o 5 SN 5L J»uﬁmu\ﬁ
.LS}’Q }‘

~
}W//19 1 w

dimo/\?gs\ g_ej.a.so‘_séwﬁ g.)Lx.:JA :Periodic Table:ig 91 j}.x;J\ )
uu}"‘”ul“’c JSLSJ:;J‘;‘UL“W‘ o :/ §
;;ijf@éu\uuw,ﬂi:\;y&mu;g‘i@\ L ) 8
ol ae
Log.;:ia} [géﬂ&;‘_}@g\ gww @}w :System )LPJ\ o

P

\jub‘gdﬂ

.

s

-

gu

C
g_s‘j\.u AR, L@.e bj)\ 5301 uji; JJ‘ 4..L>J‘ :Eukaryote o‘j..” Ligs e

uu;;a\juuuww@uscpmw\un@.w
L5,5\ Zl-)l : Conservation of Mechanical Energy 4 &M\ VA Ja_a.>- o
@wm cfw e ws L S Bl s dj>w
uu £3ldl 8 Eall C”ﬁ” B3 &5 2 By IS

(1237



C
1583 J.S/BI\ J/a@}?\ gy G«Lo.“ dLO.q‘ 4.@}19 :Osmosis QJ}MY‘ ol e
LN Lzl \JJ\J\,QJ\UA,S\ 9Lo.5\:\:.:5g_,~...>- w3 3111314400
Bl 0055 e (BRI 31 50 5o JBT LD 228 E25) i 31,204 578
S
Cislb3 3% ol ol fu&\ oS iy SR Cell D451 0

£

yd u,tgj\ 3 )Y ol

b

Sz
G -

)L@JY‘ &_)L@O LS;"*QH uw\ w;:fo J.g.’;’lf Z.Eja.,vo ‘Delta UJJ\ )

3
b he i3S A astas L8 B G o3 ST tAtom 510 e
J..é.;u/x.SL: "J)L&u'%ff\! M\&émuuw/} }\):UU ro‘.ﬁx.s\u,c
SN Zs

g
LJI “o Lgalans & Zj[iif {);L::.fa oS E\;g}’\.i 33l :Cytoplasm éj)’bj::m)\ o
3 sl Bl GRERS Co81 5 e LAl 6 s 08 530331 525
b
J.’:;J\ dk&g”ﬁﬁ‘ :Energy AR
}/LL.S\ :Gravitational Potential Energy 4 m;bd\ u;« &J:U‘ ; 35\ };i
JV\CL,:;;CJ,QJ\M\L;J;;&
(aLMo-Y\ & J};o % :Elastic Potential Energy - % oy JJ\ 2 jJ\

.L@h&;}Tul;.meJA\

(1249



C
): "B @ /f/} ’31/ . Ty 2 -
0558 oS Al Bl i EsS :Multicellular L3I 35,45 @

83 A A7 gen Y ‘_53;: u‘ﬂ M\ 2 QEJ‘ iéj.«x; :Organ}éﬁ‘ o
b}bd\ J.>\.> Eah (el gbb A .S 5 :Organelles 5)&2;.3\ o
/W‘f/‘;‘” L)’\.>J\/ :/ .

uLSLQ\ b)’\.>- u’ uj;J :»LJ,Q.; Blologlcal Processes mj»j\ uﬁl.z.;)\ ®
FUESTE ﬂywuyg;:a:;m

b o> :Internal Geological Processes 4.J.>‘.U\ jJ yJ\ ulil.z.ﬁ‘ o
',\I\ OLL, u" Sl QU.Z.ZJ\ g

7 s> :External Geological Processes 4,9- )L>J\ jJ j.oJ\ :»CJ,ZSJ\ o
.uaﬂ\ cla...« e Lok W AR

c

L@.~3.>r.:e e L}.K; Ja.ou 34357%Les :Plasma Membrane L;UDU\ ¢Lw;d\ o
Lo Ly £ 53140 JaLs r“)‘” P cZC>-JL>J\ o 350
&

ps

Z\\

o
““}J\ j_a.ﬂdﬂ L sl ”Z\Lf.J‘ :Mechanical Advantage @S}\%J;w\ o
s 5513 L a;j.,u\ s,\J.; 35 5 LoLs ‘Metals é‘jiﬁ\ o
jJa.U 4.145/ I PPN c—‘wu\ ajbd\ u" KEH

(1257



-

S
.:J)Lj J.i.i e gl S K& ‘Ductile g/,.>=;3\ 3;};}5 o
65 @Lw st &3 :Malleable @}l)\ ixu o
J
”6'&3\ j sl j 2:1313\ Z\J/L>J\ < j;jf Jols :Nonmetals 3‘3.1.5)&}\ o
ww,wm;;“/ y,&d@jw,g\o,\,;a;;s@
583531, o 328 A i3 ) s 1
f
el 3B E5LAN 51,20 Pollutants L6312 e
O
j.;ﬁ g“j\ 5.;.:1931‘3 gﬁS;J\ ‘.;3 ;giu,iij\ b‘)’\.ﬁ‘ i.éjp&: :Tissue é,,.zl\ )
‘}iura :‘:ﬁ:; Sl (’LNY e
4:..135\ le \;5; jﬁ[\ 4:.&}” @Z\f: J.a.. :Active Transportla...,,.ﬂ J.a.J\ O
B ) flmd B 1 3 5 LY
DBl i5 F LA Jans Jsls Jalii &S 5 ;Nucleus3 2l o
/ b5 BN S 3 LS
J
0S5 chJJ\ M:\:;SJ\ ggL;jLii\ u,}éo_;.?:Unicellular Z_/J;J\g:x_a-j o
321 K B2 L@JL.N}‘

Zw_

(126)



