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Flow of Energy in Ecosystem

IS b g Bl e il 43101 {oddl B gleadl s [EIODD
A1) A o B

s 05 BBUIL Sorar 35 5 S 3l e halad ST Laukie Lt o das 310

Bl 5 S o (3 Bl jaaal o et OF s Lok

Telalab b drnell
Energy in Ecosystem  Joodi allaid) 8 dS il

Bl JUasl s ol pladl b ol B il o Jeladl Al s 381 s
s g Bl e L o By b b Lol DB plinadl il p Ul s I3
o Bl e g g Ay b e Sly ¢ dadl 4315 8 ol gdadl 1513 ) Cias
* S plad
Lol O plieadly Lgroas ¢l 23l WL Autotrophs (i 4G
G sl 5 AN G313 oo B 5T Slmiie oa gty Laelde s 1 6 =Y
o J gl o I s e alll s 511 5 autotroph g dall 11 >l
Lol U8 il ool e e & puaall o5l sadl o 5T oy 0 85U
b b leedse sy sl bl ilee 3T 3 BBl s 5, 5ISU1 (g 5o
S s & gae Sl JI (G ez é 51 50) sl 0 Sl ST S8
ST U5 s ted) At S S Goms ot a5 Wb 312 Y
LI dodl O glieadl dns g 108 Lhn 0 Lgoddninds & s Sl s s 0 50 S
AV ol S ol ST Bl 55 Y edn ) dadasN1 ST LSl gdadl
el

Slrla| Je s gl 21 G Joea)l Heterotrophs (gaait) 461401 jus
<heterotrophs (gl ;;5‘5 Jorpp— G i b lsee (sL@.:JLg islall
b o Gl s Sl ans Lo (g daall 311 L8 dodl 0l slieall
aJE.JIS ¢herbivore gl...':.og‘)ﬂ Jﬂw_wi <ULl e gda 1 gdadl 1)
1l Qj&\ r

®o,, s00®
00, ": " o000
ee, * . ",* .08

=1l ajljg

hAinists

2022 - 1444

1-

YRV Y

o i el (3 Ul JUis) e €

dazad A loald Bl jlas sion €
Aedis § g sall sl e

CH U] PIE¥ /K oS [ WA W P |
LS o b5 A1)

(>

R FYe- [ PEE PV

s Y BB ol e s il A
oo Jees bl ity V) Susns Y
AT S

s el A G s gnan i
ity e5ldE

G A Gl gnain S 2
.é\i&&dfyloﬁﬂ\&w

Buadant ) Ol pl2al
olasNI JsT

ol JsT

e PN ENY
FWMCY FERCRNENT
EREV PP
A1) ALl
Al Al

iy A



G g sl s 1-12 J2 B
ATGe ol elsy de pay gl
gl gls e

ot e IS0 BB Gl i
S gl

il s a2 1-13 i M
Al a2 e e (a31) iz Lo
ARl 050 oS e ol ledll A
Al 8 gl (355 g M)

el Ul § o Moell 2] 7

®o,, ,e000®
L e®®
oo, . ee

P RERe B CRCH EgN EPRRIE Y B PR WL R CH N AN [
ST s (112 S bl Gt My 5 Y1 Lgn s (gl 2313
Bla cp golll ST ol zeNIedsT JlislsYL s .carnivores p s—><l
B, S gloeadl o Ul ol s UL e i g 2T i o i
U gl < <l g el SE I Wy | TR P ("‘J —> 9 comnivores
3l S 081 s ol 5 ool A

ool e (das i bl gb detritivores iwilSIl Sl ghwadl L
9&3\}19\}.@_&\‘513{}“Jl:\iw\s\j;ﬂdﬂjgwg&%w\gM\J\;&J\
D ESNEV P BN OSSP PR B PP BN PRR BRI
e I asldl ol ol e il s SLIS @l il 5 Ol Jaay s
LT el Sl ol y LI 8 ks ol e 355 S 8o St 6
B gl ot —i SN Ul gl 2 Ldio— decomposers <ol
oo 1=13 Sl b ol ladll das s densls ey 515130 30 b e el
“ Mol o b S

Joloeny = S e s = Lgmar sl &31AU1 8 Aol S sl p 5 5
sl iy (5 2T i o 5lsen Lo (6055 Lokis iy diaall 5] sl cpo e 5
Spedl 35 & puanll DS ol ooy Mol 35 52 5020 LS 0 ]
(Sl Ml 05y s . Lgalase sl 5le] o e olreriald L dial
o e 5l e Lpal T (6 g Il el B slseally (5 el S ¢ e
5 o Vg 12 3 ol il IS5 6 o Y1 ol 8 sl i 0 455
LAY il b glaeadl ST il sl sall b 55 LY g3l



Models of Energy Flow  23Uat JLai zaled

St B SAS 8 ko b b g s o oL
Bl JlasY lewws wliei JST

.trophiclevel SIldé (g gime Lo oy 51031 i)l sTallddl o5 s |S / !
L 21 b I IR (6 el (5001 25101 6 il K55, Cilh aptine
AN ) S s dadll A5 b Aol ol sieall Wl dlgmar
SN (8 g JS 3 Lol 0 glieadl fuames (J 5V S0 (6 st s Lo g Sl \
) ) i 5 I 5 el o L e Sadel
S 25 33 fo0d chain £31401 2 Food chains 2o JuSlud |
Doe T 114 Kl s ) pll s Bl a5 i ey | T BHIELLIT 1A S R
o o el 3 85U Dl oo oo o el i 38350 Jlufdf‘—‘ér‘“u‘m‘w%—?
et B 5 I e S AN e ) J s i) B30 e 7
u;ij\wj‘aﬁ;\yéhﬁpawdmbg\&@)@ua@a
JS e s S e Ledis o Ll sVl e 51555 ol el ST e
B ade G5 N B sl e ke oy (AT BU 0 5 o O sl
ikl BUI 5 5k il L ol 501 & ] Ll

A Aol o Bl 6 phieall i lin i rona] dla el

Y

Y1-1

el = ill ajlig
hinistry of Education
2022 - 1444



ALl e 11 ST L sdall ©BSe Food webs Aot OIS iy

4l ol o 5 35T e (50 Bl 8 sl s 0Y 65 1 231U

Y1 el s gl ol el Sl s e sdas St sl

' food web L3IAA A 5 Ll ol 3 3108 Bl ftad) Yo

i il ol 115 s B L@,%}M S lealls e gzl zUL”;u;‘,J\ 3:;\3.;.3\ J_M“M\ J@Cs{ogaﬁj
B s i st 5 SIS 118 S s ol U8 slnal) B e I3 L5
FEENRREAIF AN (S e paizen B ASIA CUNAl 5 5

-

JM‘ QL.d

Slat
Slgnt!

GSobled! il

Pyl

s

S s s
= Ol 1Ol oad Y

g9 0>
s




e 53 T3 yod i) slale puseny Ecological Pyramid iecd! gt
o 52 Ol (S Balases s a5 2l oyl pa il pLaidl I5 33Ul L

S il L5 sl slute s &y ool A LS5 83Ul s ol o) o550 ol A 1-16 Js_2y B
Ll ol B SIS gt 1 pladl RS S dl e pdiy

el

0.1%

A3 p e \
f A Sl 58 S Fmen IS S
oty a5 5 gl Blall L_os &Ll
WLzl S 90% o laie BUall 3 3
AN

1.5 g/m2
i {14 (- v { d] (N PPy S g gd | OlSigiiue

i

gt ALSY py2 RS {PVY

LaS (5 st S Sty ey g Al 2 8 AT (g e JS oy olis Ve 2

ven. ey f:»';«l‘ LSy ) &yl A PAVPEFMUTPES PEESRRE SR PEREINERT
seetlallae Ry b

Ministry of Education

2022 - 1444




S s B LIS B 0 G 25 90% 01 1-16 JS 3 33Wall o oy
83 or gall Ul (Jans OY S5 Sty 5 sy (U1 ST (6 grmedl ) S5 Y
AP E SO FES USSP VESIN: JPJC SN OY CJp VNI /S IR ERN
B ool S i oS Bole a3l s 50 5y a0 b daseal il ) 5
JS B =S (g s IS die &y sl Bsld) Al Y1 ALST) a5 — biomass
JS e S8 il ) 0l 0B ol p a s gy oS 5 SIS (5 s
5 il S sl sad o8 3l gradl BRI OY (LA il J106 6 e

MBI Sa

Bt Joe) Ldged puiniul 5

v ol TP 6
A3 il Bl 8 ol
Ll p s gl iel: e & 45
Ay il il oy elaiis 5
sl O Ld zhe .ol >
100% _» olee™U 5 3 izl
5S4 .>;.3.id\ Bl s o5
o Lgio Ao 0S5 (6 gimme
I I (5 sa

/ = /= L o204
1 -2 m2ea
Auch 11 HISaY | ggd i A Mt
— 2 [ODY 10 I el ol sl s @
G I Al SB sl s el e Bl e gl
GBI oy 1 sl gl A e Bl pas 5 ]
Al I Bl Jisl s 2 - Aashid gl bl
oy dols g B B30 ¢ A 2 Lol GGl 5 @
Lol Slgme s sty olaeY) wisT gl
S 8, el |
oy Sl Hln 3 1 SIS
Josgindl s b sfgdatt o bl B i n SIS pnll®
Q)AST)T g\..i.c«%}ﬂ CJ)KSTU.A}A . RREl/PUSAI]
93,1 8 sliedl g 5l p ol BT PE A REVFCACARA PRy W W[
.éUSCTbJ : d&i\oxﬂrAA;_MScéhJ%§Q|
130 dedl 8 shieall 3 Y1 psa 4 -l p IS
CiW 5l Al Bl 5
Lilg

SN

®e,, s00®
-

00, s " 000

se, * "% ,00

el a)ljg




@B A pudt daaly

www.ien.edu.sa

Cycling of Matter 21 g.o y95
RAPICA K WNC NS/ PCH DN SO0 {48 EON [ POV IPOPR RN PR .1 )
SIS Y10 13] $ae Ll 45U b s il Cde 505 slay 8 Bl e das 300

Slkandlp 435 5 Lgaldsuinl sl G 5 p gere SV 15 2 1S 31 5odl O G s 3B 03]

(6 A i S gl Ll Ldaal ] gl s aslels Lol el ol sl b dndall

Cycles in the Biosphere (gt a3att ;3 Ol 9l

O -y 5 il platll sl 5 o) Ll oy JKST J] 88Ul goess

e GlanY eI ST s cJlonzaS AL B o jotms s <ol 03 J] (6 54
10 call s V] odomnas N 5 s Y ssladl 0T e Tl Lo O 55 sy 3] ¢35l
o2 83Ladl g5 das i g aloeen Al e iy g cda lall 34 ol LAl OB
£ ) el of gl Aol 6 il 555~ matter 53l . g yod] SO

e O Gy 45LaS 5300 b nutrient Gdiadlsaledl Ll Leasll 5 5553 L)

plor 05855 5 6kl ool 5 & ool wlilomy LA aty o o) G lnall Lo
i sl cpm s x5 0 g Sl s cudiadl ol gal s s Ll o Lpmnaor Aol 6 ylieal|
R SEN/FPN PP W F RN ENSNPIVRRY - L. ) da i ]
oladl an BN D s oLl 5T i 30 5T el sl o LS 1o polies,) y o
Gl O sieall ) &daallol sl J25 s Ll & ste Sl o L oLS Sl
3 pedl e o) sl ClaeVl fass G 1217 JSAN 5 LS ¢ il plladdl
P S 8 g ade Budie 1o I L 5o o3 coladl s & 1 o gl e ALY
G el ] J25 b 83 g2 podl IRl 5l 5all 03 A1 o (5 shiee JSTISG 3 20
don s - lSgrmedl )~ mnldl e Jax5 o (gl o S
LS sn JS Lo 5, 51 ) ddadl s sedl oMol

B el 35 gl 505 (g sl WM 3 Ldaadl sl godl g5 sle] o
el s o e gl L 83201 3 oot 21 2l o)l L anll 5 e
ol b il y ) pnti g AL 3 s Sl 13,3
A5laeS 5zl 85 90 (6 sl BN o 5 5ol I35 Ldas oy (5 5!
Oldaally Lol DB glseadlsy gl oda a2 5 . biogeochemical cycle & s>
Al S Sllaall 5 A o sl

ol B lieald U dydaadl o) godl s 55 53le] dag 13Le] uidng S0 ,3 130

Jmu_} &;xw.,i,mm@w,;mw\dmmm}u ssaley 1-17 Js2ii B
.".'- ‘Lo M\w@@\d&&wo)jﬂ\‘JAJJ\QM\VL‘&Y‘

pul il a)lig S’S,}.al‘e.ugaé_,él N I bl ol gl s g5 8ale] pocins S g

hinistry of

2022 -

1444

1-3

YRV

o ID Ldall sl L Il et €
L;J\(sllé.ﬂluﬁbj»)\.ﬂ)‘i;fé—l

N EON | PR EA (Y P wt A |
i

&y AleS 5 5l G s @
Ludall s 5l

Cil3 piel! Al po
E JUNPIE FURPRN [T WA WHPY- YW |
v.k.vﬂ" j)Jg.’lA Lo

AS Wy G Jot s o gl 13t

Badand) 013yl
ST

& g ELacS s 555
O s il s

O s A I3



Aocdl ple a0 Aadipe (e

v % Hydrologist sLgf ptle
L e ol L} 4o gl oldasdl
o 3 4B cAnhall (3 an) 5
L“;Jtedwugus.\:j%j

Ledpal o 2l ;urua;j

~ |
8
L X T s00®
oc.:' T X
e, . '

093 e el Lol DB gliedl Gk:.,JYThe water cycle ¢ La¥1 59
RN E SIS T S EIER N SR F AU BN PR PV R
Lomdaw e 5o Y1 G g b5 (s 2l BRI B3 g sodl s Lol elodiadl sy 5
ol s I lake oad 5 ol Il 5 5Lails Do 5 Sl o8 500
LG 2l SO I e Lol s ) 50 c::J 1-18 JKidi ol

O Sl SO )l el sl A SIS T
(58 telodl Sl dbkie o 5 ol B el & 15 ALl ool ]|
ool iy LS Loz gl IS 6 sl OV b Loy 55 1 o
(S BN 355 o sl 5 rall HLA 365 J g ol a3 5 50

g el S mn 337 51 el 1 oo, g0 b el (o elodl Ja oy
s (o Bl olall s &3 gl sloodl 3305 (118 JSCa b (5 5 LS 5 . I
SN L6 slal 3z o5 collamadl 5 ol ol s Y5 sl J1 & A
C)Lk.:mj‘&ﬁ‘)LQ.H)qu@ﬁgo%cxi.\zwGLJ‘S)‘)JJ&_“S}L“;}?J‘
sl e B UL Gl sl gl o0 G 10% s OlesYls ol
e Gl IS data g codall ol e Lgnzorr £l O il bz
NI 35 5 o oy o Tamall ] il ol el e Tamall b
oo 1 2.5% Ol el Sty 5 ool e o Jablony LS claeal 3
Tl S plieelld 3 gmadl ol ol s 155 55 Y1 e JSTN el
Lol oo (yo Ly 125168.9% dor 5 - odadl sladd Sl el g0 122 31.1%
S glieodl plase Y e b b S ol Sl s ka3 ol

)

Ll b ol L3050 lles SO ads $57 53 130

'é}é‘JM‘W‘WSMSJJJ@Q—:’??I’W‘Q\EJJ’l_lsw‘ .

§ 52,3 e el e giame ST Lo gt

Jslas

>aw ol

A g
A

Adg> obe



298981 (31 yiow Co,
SoxSt a2

JiLL g de Lialt T V- Pt
-
oG
—
RPN §
PAR R
Gasa 1 3531 AR 318 o3
(aas Hle (aad )

< g3l 0 ¢S5 The carbon and oxygen cycles (pmomwS¥ 19 (99 5531 593
o1 S 05 S5 IS5 5.0 52,51 (6 3205 ol o Lo Aol
e R PIPPRPYNV PRSI PCITS RN HPEVPTE SPIN JERCREAL
QL S5 0 0 S (S5 gl el o ol b s | ais LSS
) Sl S5 03,51 ST S 05 i Loy lonld 55801 ey 32

0 32,5 deST 56 e CIoedall 5 ol ozl UL s . 1—19 K2 ) Lol
el ol il el gl ) e S i el it 50 S ) oLl
5 Lemar o) b8 i) B 1o aal bl i om0 a5
W\uu,\mj\a,fuuwoj;ﬁ\mxduﬂmw AR

L X T

:::.:- d}ﬁd\uma...ﬂw}fel;.@)\j&&\@\ﬂ\ﬁg&@\m\,\)\

el = ill ajlig

hinistry of

2022 -

Education

1444

B ]|

Crlga ySudt
d ntalf g S LA
ol g 31 2 ol 5SIY

okl 1-19 )Sai B
Al 3 s 05,

g 152 g 3 g0 S iy S o
el pUal 3 & g o121

Olaglaty
.(,...V.Eﬂ \.1.5:&4



sladl ol 1-20 J<2)i B
o5 Lol § 5505l odn
il des - ndllls p s 2l S
Qb¢xﬂaiﬁ¢¢jwﬂﬁ|J§QLk}ﬂ

.Oﬁﬁ‘)wym)_ﬁ)&n‘;)‘q-

®o,, ,e000®
L e®®
oo, . ee

PN o iy el 85l 5 Lk WY1 2y 5b 5500 3 05,5 oy
Syl 3 8585 0 b 5L 0 52,6 G 1 il T ool JI J s 5
o (0 3 o 46 i (55 53 V13 5500y 050 ST oty 5 i) Dl

(Sl SN B 0 g S ST S
(S si 1558 0 el gy Y15 ) 45555 (e 0 SIS ) LY
8y b e oo L1 2 53555 3 om oS5 0 50 ,SU1 oy OF (S
Slol b o IS S dor 555 1-20 JSA S LS SNy S
onss 48| 5l Jlonadl 5 Ol ol L ool B inadl o Lo 2 5 E5 L1 31 5
o bl s Sl 5 S8 Tameadl 1 g Jai o CIonlallS Lol G sl
O Il lbow Dol b ) s S V15 0 0 S iy s . id S il
V8 a5 50 o 12 proni) ol e &y ol y ol s o
%s_ébj_?}ﬁJ_@Po_:q-‘)f:ﬂ‘ The nitrogen cycle ‘> g e 39
S et 3 Y 5 (gl SN 5 ST8 a8 s el )
Cro 1 Jhames 3166 sl SO g 6 8ls o 5 2l el U sl 5
S o =SBl Gan sl Jo pais 5T 15 el B o — Ly xSl
e e Lol sda s ol 5 Il s el gl e s 2l
o gall ;L‘ﬁgéogj,::mué.ggﬁgﬁr.m_us.nitrogenFixation (& =)
e el Bl s .ol =l J1 G e dasldl BUall a o Lokie e )
st s Jeoloeadl s sl ) aSleSl saen NI Glas boie & 301 I LA



L 5205 %, e LS o BLN janes Lakie 31061 Al ) o 5 )
Lgiiqdm?jjgﬁ\UALCDEU%LMmHLLa>JJ.L—Zlgﬁ;ﬁ|Omiu51¢>t§jj‘;l
t@su;jﬁd.éﬂm\be...,\@w;@quﬁg\au\ﬁ\jiauu\UJ&
el BaS OY 6laezill pod 3mes Shols Sole pm 5 sl s . Ly

A Etel S e e L3101 a2l s
o2 ks Ledid & 2 ) o 2ol g 0 g A1 51l 121 S s
UL o3 e ool 5T a1 L oo 5 2013 g LgsDInah Aol 8 gl
55 ol s xdl Meadl e € il o god Lodie 5 . Lozl
83yl ol il o555 15 L Y1 ) (5 YIS a5 Wil s
an 555 DUl et A s 525 S 5o IS 501 o gy 3
W3] o o b s 21 58 LBl ey 20 LS 0 & AN 55
-S5OVl J] 45U sun; Los cdenitrification (& ;I oSle) o 5 20

&m&Ejgglhqus;wié4A¢s;A;bg

Sot! (pa gy

O g~
Paiq]

AL LS
BIBL]]

Ol guw )1 2 1845
.... .... ..“ |
00, ": " o000
e, *,",* .00

=1l ajljg
hMinistry of Education

2022 - 1444

A Ld) O g

C:
.
‘£

Ant! OB gt | SiLalime

(QL.CJ!J}L\::)

A, Ly Sy
Ay Ly e
§ - (o g poedt AL

(o> g piadd aLats

A Lt

A, Oy PR



Auald) S g

Sl
i Ol g A Ailgum Slaline
SR
g yenl
O3laeg y9ome (Slasladg Lyisy) SMe
a3 Glawgd
s 2
eyl E)

(Sl shady L1y0sy) Silatne Gl glme Chlnda g SELG

Al g A SlBglina aale

Gulgy

Blee¥ ! Oy oF| Al sumss y9upall Al

3)_9) )}.d_wjj.u 1—22 JS.\:J‘.
b 5 sTs aVls e ad Lads
Y

o G908 e 3w 34l The phosphorus cycle jsawwgalt 3593
b Lol € g sdll 5553 122 Sl s g ol 0 el
355 gl 5 g gl iy V18 a5y 5)l o L eIl 5h (6 2N s sV
ROHCY PER B VEPPRCH PR N P (I O B - SV PR VRV B
SMeall p 435 ¢y ol Lgillas oMb 7 55 5T S plinadl & po3 Loie
oo o sl iy L6 55 e asldel Sy G D) J) ) shen sl alel
0555 A e 3 s I e a1 AL ol 5, 5l I a1 eaatll 5, 5]
Le s s el & ms Slles i Y1 Al gl 5 sl 3 Wl . sl
Sjy%gd)_ii‘”sﬂ‘)jﬁ_wﬂ‘bﬁ.ﬁjEJJJJ‘AJ_AQ;‘!_:«LA)}O_«/).M\
Tals 5 g 501 0 55 Lo CI5 10 L leaKy oLl 0 b Ja ol 53




y

AB LY oS

Bl OF b 131 Ayl gasm .5

3l e o Ui
3 +p U sls o s 5l
Sl oS Slinals o oY1
rmﬁ.}bmﬂ&éj4a9JscﬂﬁS
o Al oS LN & 25
AL ela] com (AN sl
J¢ﬁTuA9LLyA>JJUbJTLd£

oy

Ay )1 1521 ugd

wh i g

b el 3]yl 5 s
Lz

o

Sl gadl )95 e 5593 G nld
G slieed Ldnall sl sall Lonl ity

o)l

IN gl i)l iy S iim

UV PRSP [RER

1 -3 masai
A

& gl &slasS gl ol 5l penas
#1521 s Logadl uoliall Ysls
s Ul 3 & S 5 &y s
Ol e oS O 50 SN G 95
e

J5#5 e s 2l s 8,48
.83 gd>wo :‘:':.J‘ LSB :\:>J\ G‘fﬁy‘

8 b 53 0 g SN s 5al)
VSN AN SR W]

®e,, s00®
. -

0, . " + 000

L e s 0@

el il aylig
hinistry of Education

2022 - 1444



N PR N ENINEL WO O TR LY
iy ol Sl ol 2l pH o 550!
el ol I il dalans b o s poall Lol
(g3 I el a3l gl il Lo
;Ld!;llieg'a..\.mﬂ)ii
L e o ladl e ol sl IS5
total and) LIS L oS5 O ¢ 68l L oSS s 5
J gl = Lf:H ol i (fecal coliform
Al 5T (e cpas Ma s el ) At e Ll
oo a3 ALY LT sl LY Sl 3
sl s 221505 5Ll Lo s — Aalaadl T i
N N R PR W S N R FE PP
S &l T Lge 3 5 Ll bl 5 LS
sl 1 el oyl e e 26 S
G goe Qa3 Gy 0 o gl 3 oLl O
IRy ey
obadl e 5 A g obadl s (S LES) o
b gl
Ol gl Gany b bl Golgd sl ks o
Sl ool el Al Aol g8 +La3] o &SI
oledl 305
B iadl s gl )l o o5 Baa] e s oo s
055 015 lgpls] b3 Cays Goliassly Colaznly G
Joledl ol as o Tty V1 5o 2l oo o301
Al Sl Olens gy L)

Adiple )

053 Lo b J g bl slaeY Gy b K2 oytas
BISS &psLasiVI tadd 5 G5 Jas el 35

'.'.::_'::: Q‘YrTij\;L’

e AT B 3 gt A

e i e Wlie; S Ol el e LS
SPE S PRVRTX VS| [V DS BV WEVIN
ciy sl el bl b5 gu U Al ool S
leokm@&;wu@\ﬂ_@;}@»’)
oo e a)l dakat ) e 1 ASGe dye ye Jetd

L el il Sl

Slaadly go il —adally el C o et 5%
s o el g sl 51 il & el
AT 21 1 Bl Al ol B
JiT 85 5 sodl S0l Cins 23 1 2bs (6315
3l g0 smemn Ledie 1 56 e Je 1da Wy s . Ll
ety U dsdlall iy sl 5l gedl s chas il iy I
B b &gl o) pall A O B ) 135 05
QWTZSWUAJ_:ST&:A&LMUL“;)“}M&)}
Al il ) el b & sadadl o) gall diaS
for 3.5 o sl i 33 ot 8 O (6 2 Y16V g
Aidate b &uldadl 2l o 5ol 5 ¢ 51 ol Ay 5 ¢ SR
.L“;:\)J]J,&_«TM‘)J\M\@M&Té:‘ﬂ\u&i

ksl el Lkl o sl S5




Wl ple yCidne

193N CaMIS g o gl o CALSTLU) 1 (e & Liadiiul

VI Gl p eSS o o2l e Pl it

¢

gt\\
E

Sl il Slsla=Se 0,3 Lasdt Jdss

ol She G5 | a - hnal b 255l sl
S Lo Y Ol ol 1S 13 §lgms bl
Flasils (o G S 5§35l iy

L«{‘_w;yd\tj;ﬂb@xﬂ\obw\ﬂﬁ&a» .

b sall pLdl 313 LalS 5 € b sall gLl e ol
Slelondl sl ol LasSls il oF 5T ey Jib
€%yl

ol b 18] e el 5 g0 055

o5 Szl - blsall e A g5 o & 2
ol

@@Méw\éﬁwumh&m .

] 28 SOV e 2w 20 5 el 5 10

h1ylge Guda

o Bty i 3 aates ol e e
e Ad Al sl e Y
RO PR PO PPN PRV IR AN

®o,, s00®
00, ": " o000
ee, * . ",* .08

e ol il elde 2,0+ s aatsd
e Blisdl e d il e Blisll WY
o S Lge g5 Jo LA s i ¢l 51
1Yol cmliadl b ol e dablovedl NS
£33 B s b sl e 8345 ST L s g5

ol S8 il ¢

O 9% 1 9 31 gl

Agoanas & el Gl sl gl 2|

B S sl i

Glet Lo LglS Ll Slel 2| ol 1 s
ooy Lge 83 gall g Al , Ul dhate J) LAl
(ans ) gl ) Sl gl ] Ul 505
oLl UL SlS

ialt Mg dakase

kol oladl s B ) Bl Sl 1
AN e R e

55 B Laslat Sy Lo 5 055 2
el Jl gl

Ladsezns Aol galls Joadl ol gl fe w3
s gl B

(EaS DUy ey N e Sy 25 T ST 4
ol Ol 5 s end! (K UL 2
il UL Ul Jas! 5

e b3 et e Gladns 4881 50 0 u ST 6
A el

Olgodl b olis 83 50 Jonll ot U7

) @3 S
Crall ol s ASUL Lake lew) Jeeat .1

Ul el b B3 blil o b Jadts .2

i1 &yljg W3 s s T gy 5 Caall UL ol Elie pomes
hinistry of Education

2022 - 1444



I L8315 8l 5ol sl godl ol 5 Jo ety CiS e 55 ialedl Lo O 536 et
w‘cvij\.n

PORIPOISPRY PPN

a3 s oo 2y 51 |l gl 5 3 gl ol gl Jolis (R ok el e
) RV & g lraond) Gl S Sl
Lk U8 ol (g Uslall Bl oy el Yl oo g 3 T il oo oY B s ol 2l
Ll Ons s e &I sl sl
bl iy b ol ¢ Gl il il Sl s o5 @ (il daild & g Aol
6 3 Ay gl dalaill gzl il o5 5 gkl St ol
b el el ol S5 & 5o ST ol ol B | ol pall 534 @ e i it
b il Lo 5,03 & g Al

Lo dt 5 Lo jhond A1 AT S5l o 38T 5T s 55 0 B0 IS @

Y1 s Leus

(et AR B AB Ul JLEG) 1-2
olasNI st

IS g Ul s sl A3101 A S gl Joad [TROID) !

A1 K2 o 3 psolll s

PSR VRN R TR PIPAPE P U EREICHERES WP B

NPT WS S (R um} sl

sl 3ISTy LtV ST (gl gl e il 6 sl s @ SR gl

ST B, o sl Il )

REIRES[CNCY [ VWAV B PO R S [P gen (R ERIREY/pUeA]

BBUall JUas) e pinns 2316 &l pl Y15 A3 K2l JosLi e & g SN
e plasl) I3l

dgall yu9dd 1-3

ENUTET TSN IE W ILERPIURRUSPRIRTY . ) Sy
£ 5t 151 o Lagh) o lindd Wols & ) £3LacS podl ol 5l e @ & g &3lacS 521554
) sl G & U gl Sl
S Sty Dl te SN 5 0 53 S G555 @ s Al A1)

B25d2 Bl G ad s VI J s e s il S a0 @
eIl b (g 25 Y18 eams il 55 0 g S e 5al)

.... s08®
00, %: " o000
ee, * ", " .00



756 o5l e Bl oUsT 5, gl pdsenal

G s Wl g ) 500l B &) 3 o) pens 6
PR DU IO R VRN PRP R
TNl eda e 5 3Le L S IS
ozl .c .o 8l a
Jaks .d ol b

o B Al s o bl sl Ls 7
el s
b e bl a
b d .oy b

813w e Bl SV S pusen

®o,, s00®
00, ": " o000
ee, * ",* 00

=1l ajljg
hMinistry of Education

2022 - 1444

O3 p2all dai pe

il Ll o s i

G adl b o U1 OISl g e SBYI 1

gkbd&»@%@cj\}ﬁ:\?d)ﬁwbyj 2
wéjfhj‘CTJ?UJ‘Q;»wi>J>MAij

Ll o Jelis A2 gl Ol matreal s sore 3
G 3| MR s dnall

At 31 pdlaed) Cecds

Sl gl poir oy Y1 il S s (6T 4
S Yl

'95}'?‘“&“:?“'“ .a
(Sl elladl b
A gl akadl L
A ol ielendl
el 5 metd Fp Y Sl 8y gL 5
Lglysl Sbasl 25, a
.L@@ngﬁ@s@, b
Lolatl pwatad | yhe by C
Lo gder Je s 4os d



At 1 @t Laadt Coc
PN e Lo 35  mpllss $6e Il BN 518
bl s La
ol 55 b
il gelall oL~ d
f il ol B Bl J g deeiall 5 Lall Le 19
oot o bl LY lame S B LS 2
el p Bl pes 5585 50 e UL &l Gl b
Sl G511 e S plseal e Bl 3305 €
BERES IR
Adldl dad oo Lgaal Lds Blall b s sls 5 .d
PR
21 520 o1 3d) LY oUsT o Il el

el

s /'f\

i
f ol
s \
ymﬂ

odlel s JI Joy 150 .20
Aglis s a
Aaglis dulu b

.XBUofﬂ .d

®o,, s00®
-

00, s " 000

ee, * . ",* .08

iy U gdadl I 2 Sl G skallp 5L 8
Sl @ajddy\o.:u
olesl JsT .a
o5 JsT b

Aty At

- BN b sall (s Gl e 5 B al Asly 9

ity BO1SR Y pele Cho A giae lgs 10

ook Y I3l e S Aldt ple ae Al ja (4ge 11

?\i ”y...

.CD)G .C

s d

ABEU‘J*EEU|
oS L 5 (AT s o jie B Ve sl .12

i DU gloes oy 2N BN - oS day 3Le) sy .13
1iis Clodall 5 ol adll 2o

1-2

WAEGe-N (- PP PO

e o gazes JS 3 o il Loy 5 S - 50
o JSTe B (g dad) 251001 2 .14

SR (6 gramedl AR A SR AL 15
o2 JSTeedidl 3101 8 codUoeel 16

Ll BN 8 AR ALl (g dadl 45100117



S e LS el gy e s 2l o Alas 29

Yl o el s B o sLaST1 sl ol JLas 30
G2 Ales 52 3l o &yl ol 5 Y1 ) U
sl

A\ mdlaed| Conds

S o 2G5 LS e S ) lanll 31
s bl sues LS s
ol 2l sl e LpYlls) a
oyl ens d ol did) b

32 d15 e B3 GV alasedl pusenl

( Sont) BA pam gy J

Sl g

=
L s Al o 5 5 Jel a5 32
LSl e olledl La
.QDUQJ\.d .équ\;ﬁiﬂ|.b
;mgj?-&§AA9;rdwb‘kgn_w§yL90jt;U‘Jﬁu&.33
lon i

LGB g 5 58 o1 B o

o

a

®o,, s00®
00, %: " o000
se, * "% ,e0

=1l ajljg
hMinistry of Education
2022 - 1444

e dadl 513 bl o J1 3 G lsne 6T 21
NUNPLI I ‘CM‘ .a
ol d sl b
EWMCS OGN EN IS4 RO EQNEN PP g7
M\tu .C Lill .a
Oyl d LW b
(Y15l 3 peail 5 -8 puad .23
Msrﬂdshmgo\,w\m@uwuuﬁ\

o:meubjlmchdng}yj

b RS PR COA $130e) Cis -3 jmuaad Ayl .25
33Ul QU - 20 LAl JuSl e Joad]

BUI e 85 sihell dy 3d) eS| 50> .5 puad Ayl | .26
CSSI5] el g dast S e 058 A3le Al B

..\3LU|M|

by Al 12 Gaals Jas! .Olaglact Gita .27
sde ST s s celzabie b lae sy S S ol
A A Al b el e o Ses

1-3

13 paal! Aas | oo

Ol e 3amly JS i s 2 2391 fondl

Jobs i o Lol Lo Loy 01 S Jiz s

i) dnr | o

o g s LI gatl) (555 o o 5 20l O Les .28
R W PER |



LS| 9dl

oS Bdab (S| Aendt e QEReulall) -39
.M\yabpjﬁu»

O Aiiunad | ALl

1 Lol L5 liedl e sy o shaall odn 3lass

123 gl iy ) Al B & o) o diaie o oS

J’J‘M‘M‘°MJMQ‘QGM‘&

3 g = JL I, sziw (Falco cherrug (G —2J1)

.8 pn2dl| QL?L;J\&WL:J\ d%ﬁjﬂ Jy\ﬁ-c?_mg.d

‘C}U’J‘ cgb&\ MLSJ"‘:":"QG}L""’ i)uj

(B o el g LS

Sl Sz b o OY $hags Lo gt OLLAN I

MQM‘M;S)‘8)>U|C‘}&|O_AJ{JJ;UM

30 D ! S5 LS L LS 2) 5 o]l

Sl s 5 Lk Sl cdalandl 5 b»J\MbJ.&

\J.‘>u.p.a.>w‘3| o‘)b?;”

41 40 15l e LU Ll el fenzad

&ﬁ wﬁ - L@.;.B (SM - 5 Mf :\.\5‘.,\5« &.\_..o. 5 ('...d‘)‘ .40
SV e 2Ll o sl

\swﬂdﬂﬁj\;w\gﬂw\rbmq;c@.u
il s b Alelb uw

Ay sl 8550 3 5 s sl s AN Ean)l s 34
” " SN
ol (B Lol by La
0 I sl Dt b

Lghad ol iy L - b

SUaaYL Ll 4 e .d

o

AUy A

53l OF e ssladl o= O 6 2% .5 pmuad Ayl .35
Q&J\¢M\Jdﬁ;ﬁ\ﬂjﬂbbl@dﬁ&\

SJJJHQM\WTHJ‘SH“BM‘?! .36

s )
RV [W (R -
38 537 ) gl 1y Bl I olisl s gl ol i)

OB
Ql.'tl}.‘:,]

aLc.!U A, O g Sl
Ayt Jléﬁ'w-ba’ 19

= Coses

S stms 3 Il O35 5T 08 5 - palalt o 11 a3 .37
o sladl 3 5Y1 5 shu 5l

2 sl ool s 01 oy IS Ml 35 5 CiS . quing .38
¢ i s3IL LYy ol iy 8 1



Glosl e gdas I bl gl s e 5 0T 5 81 4

0 Ul 5,5 o 3 s Ot A

b . alinell s daes UL uﬁ Dyl & gy G
$Ol sl 8 55 ot BV g 55 oy llanas

ozl . ol a

o d .5 b
655 ol 3l e Bl obsl e gl s I sz
P99 2980

dlad

ST el

%\ 1// o

sl pas OlELo
0 g A ST (g g ool dsliadl a2l 51 2T (6T 5
Ol gl e

SV d

Il a

e pasdl bl b
g S 31 5 g el AR AL 51 52T (T 6
Ol gl e

LY d

Il a
e Blasl Cladl Lpsise g N aBll Gousy 130 .7
GMB)\JP-;\}-))C)U
odatll s oMl J] s .2
bl J) Jas b
.;\iﬂ\ﬂio@wd)’xﬁ-yq&\%}u@

JS 3 Lodie I SR (6 ganedl ) Jis
sl

e

o

®e,,

.
0o, ", 000
e, *, ", ,00

=1l ajljg

hAinists

2022 -

1444

(._?GS‘J.S

¢ Gl Jay L Les 6 1
=L, a
.jacmj\

Bl gl Lol yal b
Sy el ey ddl LYl e

@Mm)\ﬁuu‘}ﬁuﬁuﬂjb

3y Bl e & g Slelanr .d

352 5l 5l 5o Bl obsT e gl s I izl

SIS dolis

1 e, T
e Led

.\.uuS| ‘?ﬂ.: — Q'

oilde Q’J)S" n—

3

\

55500 e 0 5 S Ol sy Jalaseadl o151 (T .2
oY dly ghall
M O g S ST 56
5561 b
ol g aall el e
.%;fs,;\ bl .d

ol sl 05 SNl Jrag ool Jalaseall ol 32T 6T .3
¢ ol pladl 3 & gl ol gall )& s I
IO st 6 .a
555 ]l é\}\ b

il S pall Ll

.Lf;t},;\ Lladl

e

a



5 el Sl 1 i
I Ubﬁj o83 g ga e pma ,olie sl g ks 38 o) 5l 8 Bl D 0T s 0 sl okt
5 il s Y1 iy sl & godl £3LecS sl ol sl 9
3Ll S 5555 gl SO o 17 5o pennath |
ou}ﬂ&goﬁwwwa%g,\ﬁ@#\swmg

oY e o AN LTl o sl

Sl o 4D oDl 5 i) oo plan] potier ]

o5y g S Y]

YRV P B VP S Lo NS |
v:‘.u‘m;paaj\, AT A lal & gl £5LcS o)l
53lal 51 ezl s iy (S s dedine Ulias adeo
6#30\,)31014;5:@;)%&)3\%3
Al S glieadd 5 0Lt o 3l 5

5 sy (bl s o (lele S5 8
LSl b a5l

Y & ol i SloaS gl Ol sl 3T - 3l 9

toel alaseally Ao jall 5

4
@
.

e yedliyes A
.&?LMS%Y\S”J .b
Oe Sl
Lo Bl el pladl il Oy Say S o 10
¢35, W)l Ul gl 5 oMol Sl

~J1dt Al | (o0 A ConS O (ySad S @il | g (o pull | o (e Jguand | 120 e by

11 10 9 8 7 6 5 4 3 2
.... 8l
o0, e ®
e e, e




RS N WPRPESE R Gotall (o |
JS 2579 O o B Jadl (g

FEN PR ERNTEI
Aaguat) Olacioned| Aew ple 2—1

a6 o)) D)
L@'Lﬁ?’ Q;9 J"‘j"-’ 85>

W, Ayguodt Gloliall 2—2
TRERETIETINRNY ... ).
| Bl a8 g sl

e SUL ez e WlWNI
Ao le Al Aata¥ 23
eV Cacnas doze, ETODY
Lo s ¢ 5o DU sl gl e dsLadl 421
cabLﬂﬂ|OﬁJxJ45&&)¢Ld\é_iﬂ
o2l S i gl
At ple 3 Gilas

e bl 2l e oS Sl oJlusdl e

UGy RSP S S GO W DA

4 Ress ‘fﬂ‘&@%}

oo ST btz s coladll oo

.2000 km
1.27 cm Juras &l poll Oleldl gos @
- 1 ﬁuﬂhxﬁa{f?}mﬂiéber|gfbdﬂ|.
ﬁ\@éﬂ_@.ﬂj gl el
oo, — ST (65 3] 4 55 Ll jall Sl
00, s " _e0@® .
oo...---'t:... .C)A?OOOA

= ill aylig lIIl
Ministry of Education
2022 - 1444




el Cllalid

YN hall el edt BT "
Sl e S v e Sl Olaglaed!

RSN

L_,QLSX'SJ}&WJ}—L&LL?HJ‘:I.SM‘
SEN R EA]

G dda g & ol 35, )1 Bl (bl i 25 5tas
GV S G\ Crazll Lo s 0Ll

(Y S G\ el O e+ 3 35kt

R Ty dRe 1Evi ]

o/ Gl Bl

2= 1 o 2 Apglali sla piviul
sV 3Ll e aradas Lo fadld Glisl 3 o313 e
il el shaall A e 1 e (¢ 511 3Ll

g S e 5 IS s b eV L 5

®e,, s00®
e, ° P ELL
L Y L 0@

G Ag 5288

et (3 gic Lo
@Q\J}joﬁ\ikg:u&%@é}bw;w}sol
o My L aalS (6 el VAN o OV s
b tns "Gy ) e U O

Joalt Ol glase

0ldlaaall S ey 130 1 YT I T 311
€l pladls (g sl ozl

el el el (gl pazmodl Cio 2

et

dn (G ge) ozl B335 50> o oyl 1
Plag] as rplll 4 el oL Ll
UL 62T D o jasei) ol CaS s
?d;ﬁa:agéouj@b

Lt Ll 5 & ol lraZoeall kS paml .2
b Bbaall o Adas IV ool ozl
o 85 (6 ool Sazen O ditas Il ol i
Cinolol diw el g &2l ol ddl UM L




A2 gt | Orlaacioned ) docn p.‘.c
Community Ecology
LG5 B ot 523 Backone lgaser At Slbgtinatt RO
%;\szu.\mwtsup‘dxﬁqbu;;n,m@;m@isw'&.@;‘
Lo et oo oot S LI Ly SIS 5 308 5 G e 5 2105 L2
ool e Ly £ 31 5 3 s

Biological Communities 2. g Olagiioned

s el b ey s Slilile S5 05 S lnatres sl Laie
by il S gl oms s S ey DL (5 gl paealls
5 G sl ol B L0515 ks S pliedl T (6 g moime IS o2 Y
Akl Blanll b g sl pateall e il o] enal

S Gan e lda daxa OF ol LS glieadd s s ailoew alll ;08
S ol B ieadl B S5 & UL el sl OF L5 e cadnd LaS 5 g5l
ol adl opn oms eVl T 1 G ol Szl s 255U iyl S5
503 o3 5 ol 15T i 53 8 i & 1 T 15] L U
(Sl ol 3 5 ) 35 oo s A i B e el pslas s
Stetad b s 1 sl e LS O ol S il s e ol K
g Bl ol meall Gy b s s slall Bl Y1 e 5,05 5Ll oL
Bl ety oo 2T dng Ldail 0 ss dime Lt LT 3 iens OF 4ol 6 i)
L Bl ol el 3 L A O U3 Jltn s olliaS 5 L) a3l ol sl
* ' Ll s s Ul LS jasls 21 S

....
00, ": " o000
ee, * . "," ,e8

=1l ajljg

2022 - 1444

/ 2-1

TRV

B gl Jol gl o JS 555 S a3 €
N REOPE PSP

Bl G4 gds S5 S aai €
Lems s G ad

sV bl e JS ot e s €
(gl

O3 pall dasi pe

g o b s A Agus 1 Jat gal)
ANl

SAeA] (s Lty gt gl
-l e B Jolan 14 5
s 23 1

Bttt Oyl
sdodl Loladl

Jomdll

el bl

L_i Y3l

59,4 s

s Ll

olel ol b =Y 2-1 J<2i u
o s A LS lseald i
ol oz Jad G s s G Ls



Aedl ple a0 Al po (g

-~

Ayguodt Orlaaiond! d.ﬂ.e:-gml.n.uﬂ
rll.d\ > Conservation biologist
& k| Slrazadl Glow ezl
Sldle wd s ilg Gayde plea
Gl bz ol Lo
e el o ¢S 5t @:erl‘
e N o ol
oleldl @ wad ol il

13 110 pel ) e 2—2 Sl 1
v ey 1 e 8] oy 50
B 6 A1 5N ol gl it
L ekl e el 502

®o,, s00®
L t,e00@
oo, . ee

g»,soﬁdﬂw\ﬂwo}M\
gwm@;x_@\ Slem Y1 Balae 1355 ¢ Sald Jtodl &l a5l
e Vs oda 8] ol Ol e Sl sds Jiy 5 ¢ Jamedl 5 5t 5 2ol
OB (9" C e 5125 "C 3 ) sl 1da ol bl 0 sal ) o]
Lol 5] ol 3 gl Lankis 0 a1 0 gl el 50ows ks ool 551 >

J.l>=3 éf’ﬁ 5 S ol éT _s~—- Limiting factors 34;\:.;3‘ J=aigall

Lol gl ot limiting factor Sasee Sale Lny 555 s S5 5 o5 dieall ss
Bl o yall g eladl g5 ol o35 il a2l ¢ T Aomall S
ot &y ool ol gl LT bl ol 5 2 ) slaSON oS 5 1l
549LA>}~4,L,JJ\JA\),JU Sl el 5 LS 1 5T Lt s 2ol 6 sl
i;L«J\.bch ng_m-”dBMCL;f"OP@LA}HOJb)MMM)&
Botes Nole L 851 ol i 33 8555 455 lgmparr ] U5 ylinall Butos Shols
S50 0585 01 g ol el 3 2 il S il ¢l T 5T

J‘U\BJJJJJM‘B)‘J}M

c..aj.’ S 2T el S u“ J—le J.Q Range of tolerance d.o..d! Sl
a3 10 gl s g St - ol G il b om0
10y g 851 o) Byl el ol O] 2l 53,1 2 Ll LYl ols
o) 6y 0l o O 05 s 22 KA 3 LS 21-18°C 1 512
e 8 0 5,1 ol ol 3 01 V] 625-97C o W) = &3 5l S ebe
131 gy o ¢ S5 gadl o 8508 o Lo 5 00 godandd i g 5 ol

LY sl T SN sl el s 5] > o 55 ) slows

DB alie o e § Jan BLES ST ) p s Lo Ao 15s U gy Gl ks fo
Y v-C BN APV P VR P S PR R N DS PP [ FE R ENN P
Bdoee e O paddl oo Joey L 3ee 22 21 ) L3l .tolerance

SJ\H‘QBJJMN‘OM‘ML;MCj‘ﬁ) SJ\fJ\QbJJOA
LS sandi of Y 25-9°C

e S
.M\ Sk g sl J.AL,J\ ) BV 2o $51 438 1300

ad )0 O gealud | ilow Jasd
9°C 13°C 21°C 25°C

‘ ‘ (3 S sualt ‘ ‘
dad 1 & gt

Oyl g3 ¥/ (3o JudB suie |
dad e }m,u.;,wﬂ

| e JlB e | Ogelu us g |
‘.m,.nuwﬂ dad e

dad 1 G getad | dlow due
l;

|
Jeill e : ¥l



Ecological Succession  ecd! <l
RN YRR SO L VUG- NPV R E P JUCI U JUECI SCW | FIN-4]
¢de I eV b a5 1 & peoddl Slratmeadl o 13 LT LaS L 5ims 351 Loy o
N godl o LY (L) ol &35, BTy e 0555 08 LI 3l 8
Al Y sk W Ul st Lea s SULI Gams & 31 ] &dse)

il pllassll o alienl] 1 ol e £t ) AoV Jmy dazas s LI 3

éﬁY\w\Jﬂ\LéaLgsyu)ﬂrM\\MvS\M “‘\Jﬂ\aMu.bqubb
Llswdluls_,&)\u»ubbd\w\ﬁru.uj uS)L%AY\juwy‘dfg\
Mvul.@..mwQGW\@MY%A\uuW!OﬂCyY\UMolQJ.U

L3dodod| Laseazed) L5101 djjm‘qéﬁbﬁj

P N Ve PCRN I PRCPICIR SR NS V3 [p RS )

.ecological succession &l C3lal da_wf G55 & gl fol gall 3
S5 Caladly sV Caladl Lon e ndl Claall e Ol 55 Slin g
PEAWEN| rpd\ 355 & 5 - 55 Y Primary succession - o¥ 1 cedlad
Ob gmmadl o Lgtuamd 5 clagelS (o lie I T30 Lels 2l ienall 35
SRl EL T Gan b s b Sl oo badalize 1 sa 1 Eadl 6 ylsedd|
o Balate B (g s ratn 05T gt 3 -5 5l DL gtk 1 -1 g S
LS «primary succession d\fﬂl Sl L LgT Lo Y Jlsls 2l ) 3ol
T PEA W J sl Sale J 5V Bl Sy & 423 YL 3
o Sl a s = LY 92 1 e asS Llapod 33 31 I bl
oo ddodall U315l s SLENIOY 5+ el Jo gaidl 3 —CIloudall s il
Aol 58 0 615N ad g o sieall e a3 1 dadl U8 slsadl o]
peall e Je aels WolasT 5,5 6Y ¢ 31 0 55 b sl Jl gl 5V

oo, s00® ADad) i 42
bc..'._.:_.oo
ARRTT-FIEREE PRPPEAETI ola¥! iy g
S 3 piis
p.II_J_L.L”CIJ']C]
hinistry of Education
2022 - 1444

.r.mﬁ\\.i.h&a

Sl elall Jleaiiu

LAY J Laaiia

Primary‘_.;;’ﬂ!

A5 03UV ny 1 gmelal Jlaaiw!
.%ﬁ\jiw\jwmj
LAl AL el ool ST
Y

oo sV ool sl alat Jleaiw
Y ekl

J.«;@fU/r;- LY Gy il

e Bl odas o L5V AT

55bdl 4 A0S Ay 23 i)l |
0355 Ty 0f Lag e Js Y1 Caladll e LY
o ey 3l Ala 055G - 4 A

REESLl



Zoll Efas) e P ‘

Aa g Slily Gle 2L

QD\,&«J‘M

s s Cbaadl B A B33 g gl B i35 S
B0 S BY b bl B, ] Sl bl 2y
o e B s ey Ll s Bt (51T ezt )
Aol el e 1565 12 gilinay el da )l

Slta Slatt g SLLLH
Ay SN Gl 3] G g 3 60 et
NBUBTI PN A

S 2

{

St pgeznall dagy

B it
2y e SN 3 i) L) a5 5 i 1
?éfé.i-\t;mll

SLL 13T isTLTs a0 o,y
fope el s 3 obL i
De Deyn, G.B. et al. 2003. Soil invertebrate fauna enhances

grassland succession and diversity. Nature422: 711-719

i gl 31 gadl o 5051 I ol B glieadl s Lois
e AV o pall 5 el Sl e 055 ol 5
Loy 8 rall S 2ol o Al ollodn 35 2,01 05 G
ol ladll L (2T R Sl iy ol i S b
ABLA) &5 05 S8 6 slivedl ads o gou s ot
A T el 5T bl el L 15501 i Tty L 5
Ser Bl B eV o et e B3 L 5 0SS
o132 15 g5 OIS O Ay (5ol 35,01 s 5y O
c:..g L§'U‘ nad| L§j’:"” Cq;?qu‘ 0l .2—3 |l g“59 LS
Bl oz oo 61 Y1 se b i 5 s 0S5 Lois
YY1 O e sl slelall 4,0 5 . climax community
od ) Slaemall 31 enal S5 el ol e
ééS % 0l . Xe: Secondary succession (5311 <8 Laid |
5l ] o yall 5 bzl 31 1S Ll pall ans
o s 5 oy I S a5l gameall
o5 A Y1 5l ol s DB o B 61 5
o A 8 a5 ) ] sl s g 5 atzes
secondary R P SNy NI S TS
;Zd\)'l s S U C;f”")b V.la..dl 2l s succession
ps =8I el SN0 L& A s 01 093 oy (6 50 oires
o~ Y s il kel b ges s I SBL
A bl T 31 g1 Il

®s,, 000 M‘dﬁ:&ﬁ&‘:@-ﬁ : Ao ot Yo i 10
oo..'._.:_.-o
R NER MIAY) Lo slosi] : Ol s coliia |

Al Jooi3 ¥ Lol




ey dsbiobile Ol prgiuall Gged

| | | | |
| [l im ssmg dosts| ol s | oes | gslasgotacl | adgs obits
i AL | 39231 doghel! gaias qum)»a 5-‘-JI Gl gim ' | s Iw—' 9 ' 9> Sl
| | | | | |
| | | | | | Rt dspm
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
I 75-50 I gm0 | 15-5 I sy | 4-3 I 2-1 0
! O s e ey I
1 1 1 1 1 1

(oo o8 se e Bl 8 inall s i g UL CSLl e lST B 1 B S G e 24 S B
S el otz xty (S 24 S s - VI LBl Ul pales | Sl e e 2 5 G
e el Sty Bsle (6 S CAlaal) oy 3] e Gy sk iy ) sl ot et QAN S 255 A
96 g 5o 1N Sy 1 Y LT 6 3 1 0 ¢ 5N LSl i
8 slmadl LI OB &l JJBLoYL s (Lge JJE 50 5525 0 o8 ) 5
Al s 5l 1ms 055 O Sy IV Lgid oty o
s 2l C3ledl iy Succession’s end point co8laidf dlgd Atads
i 3 L A o 5y Vo il gl ey dyotall Ly o Sikine
I RPOVPIS JUCEIWI VISV Cop VIR 21| P ¥gVes | L WIPSCZSIN | ) NG BN PLI PR W
el FolYlobles S5, dde s 3l Llas OF LS (il
25 L3l 1S 13] Lo dydoms coml o el ol ot 5 653 2 0 O 4SS 3
(oY) e O (6T 350,001 s JI oo

A A R
AB LY o Sar A, HSaY Y agd : Ad
22 |l Jl e st ,da .5 oﬁu'as-s-tf i ) 10 oleledl yesisdoud ol | L5 @
o pod pWlloli W adszd o Bima Shle 83l By 1 g gl el (e el
;udjki;féaﬂc‘)w\ Lol o)l Jarel yo (ko Aol 3 ylieal) @
. BlE S Jolsndl e IS S5 aSass 2 - .%\j@\ﬁ;»&l&\ﬂ\y@ﬁ
o) Rt oie CTEIEID 6 3 1) o 4pdly e W Slols e oV 3Ll oy @

L;JAJMI\:S:Y\QUL:,S\@Q Sol | ) ;
g b VG T 00 Je sl el dl  gienall e

b ool Gk S5y S a3 (&5
iSad) slael | 5 ool B s < ’;y Y . ]
0 0 P w5 v Sy Ol 4 ol laazeadl gas @
0 . . ] o & .| .
. 150 Coad i Sl Ao o e 4 .(o\f\)\)t\y‘ﬂ\:w‘_f@ﬁ
= = R PSP EHCH PP [PV AN PO - P O WP
3 25 UL«A! E éﬂ‘ :_A.APLAJ“. \%5_79 I Y|
®e,, Deve 30 : . N
Sl :  gosdl] YRS
. A

el il ajljg
hinistry of Education
2022 - 1444



Byt dasly

www.ien.edu.sa

A Aagud! Glolial
Terrestrial Biomes

G Uil (i 339 g} A p0) Alonsd) Al i iuad oins [RTD)
.@augca'aucw‘,mwus"@my‘
Lo gr ol iy ) dSllaed) o ddle il dalaadl B jiad CiST13] 5Lt e day 3
CLLJUoﬂj\)VJJJ\Retamaraetama\ﬁ;&@;ﬁl&»@&ﬁ&p
DTl 2SS alae b hons Sl aSaa) o s b ons S 13] 5 0Lkl 5
S et 01 iSanadl g B ind S 13] Lol ol grnw gl s s il
BLo| il ol 3l el D 35 5 (el g Senecio doriiformis & 5 2|
Llseadl iadl eV e o tliilate b dnsld O Saw el el I
B W CRE SCTICRN

Effects of Latitude and Climate  #Latl g (oo yal! 5,31 &1
Gl sl V1 e wd g5 e OIS o il any pladlys il o0 ST
G| BT € el b oMt VI oy 61 Lad o3l 5 2l) el -
L;s\,»&,,?ubﬂ\ym\nguwg{\wwuw\gww
Fladl B b wgd s ol Sles & jre &y gl Olrazaa]l (g

Lt - Bl O] Latitude -5 att 3 051 (EEIEYE . WD
Tatitude b w18 513 od Uy 5T VL2 2 ,Y) o o 2l (gl o1 )
Liys . ekl e 907 Jlel N1 dast e 07y 5 a0l 515 5l 55
LS o)l ke g Las ST el N Jast e 5,50 (oY1 Je maidls 05
Shlall b dilsies ol iy (5, i ey S By 25 ISl
A gl o Dazme 5T das Ll b liadl oda de ) slode G s L de ol

Sleid! cdaat)
. 90°N 60°N
puadid ) & gun dndoy

B puiiio dalg s 30°N

0%(s 151 dnz)
ualid | & guis dadiius

rabeag gages ISy 30°S
60°S

Sont BN 90s
- ‘h_,_..,.z,..n.TLhmt

[ 2B

alaad
s I UL Ghls s o pal 3153 st €
L@.:s Saﬁjll

i N & g sl gl s €

il b ek

de Bl A Al s G UL Gy s €
gl ol ol £

Oyl Aas i po

LoV 084S Ao pat s Anygundt Adlail)
Y by s UL 3 8 s 2l
AL Sl e £zl

Ol O G (5 2 SO A+ putalt
.wa.x;

o Gt (b ) D Jaw g s L0
el e b Ly 5y At (5T 151 uaalt
.J)lai\dmd.:«q;);..\.}\

i) i1 s yael!
o8 s

|yl

(doedl) A\l G0
Jull LW

ix A bl

Ll Gb UL

31 N1 Glanl

Lo ol 451 g2V LI
8_pdall 431 NI AL

BVl WSsad 25 jsui .
2kl G bl i s ) A a2l
2V e il S



5o ol Ao 3 U3 L Ly clo didate b jelall > Janw 520 0] Climate Liat

b A dkaal e w5 A o a0l s sy dalanedl U e cinas o gl 5

Fladl b 55 s 1 (5 oI Jaladl o a5 sls OIS 13]5 g bs

s 8¢5,V Jaos &l i LT K3 e et & sl b LI 01

s s S 1 S5 el Y gy ldl 3 3555 A el se

& O A gl Slnasadl 3 d slagl s, 2l ir s 126 JS2l R

e pilia dygu Glalie

213 el b o a5 5135850 ol o s 1 BRI gt Sy 5 e Lo Lalats

Nz LN a8, e gazes Lo &y sl dakanadl OF 8 oo s 3
0l 0l 5 g gl Slaaizeall o s 5V (6 g s Ul 3 8 225
3\.11:...@.“cMCl_»tcw‘i‘j\OU}?JbQuu\bMQM|
Slrazzes (§ 5705y clmasl 5 A ln § 5 & goell dilanell Al el el
Jshagdl 5T 8,0 ol d ys o candlall G LAl S5 OF Sau s dgpldine L5L5 & g
s el s 3T G5t 27 St i) & gl Ailatad) 35
Fladl B Ol b S et b LA ISt s g LoS  pliadl S aasldl
Sl ansall s ) o V165l o By gLl 5 055 Y Bab CB Len | BLHA 0 ds 226 S B
(WYt GG A e el A
“ g Lalate 3 gL s Ul
T3 s g Lt A LS et o 2Ly iy o) bl iy | 0 131G 200 €M 3 I abl ke
Bas & o) 1591 5 LS ol Bl atlast n Jsagllp iyl pll | 10 Rl s d
Gblaledg dags

y 2

(CM) skt Jaght

(C°) 50 3201 Az ys Jutae

Pl ajlig
hMinistry of Education
2022 - 1444



PP (P8 (e PO i {

Global Effects on climate il -3

.u.b)yuﬂfﬁ)j\)}éj'cu.\&@J\Q\)QS}CQ)\;EQ}.LA&&ﬁTM\Eﬂ}y)y\;\?Tﬁy,ﬁ 2—7 JS_: m
O3 e g (52 G G 0LV STOT e[l e gl izmy

Ao W 5,531 e dastt OIHLS Aud N1 5 S e ot

TR )93l ¥ LS ( oldioks 60°N
A pall L,
2 K/ y NV NN NN
bzl
k ) PR YRR~
L,..st.m ] YUL..m y A et e
gSlalighisily <)T_ 30°S \ \ \ \ \ \ \ \ a:;t:::ﬁi‘
Q @ >J< NN [T
sl bt BN wvareepr | cl el Ja s ) ol s 3 SV e 1 05
T Sukaus ol el bl &Ll GBUL ) 5,0 sl pbt 6 5 odl 2L
3 g bodie 5 eolasVI ol 8 ¢ 3101 el ool 1,5 o 3,1 gbUl
A3 52V GB UL o0 & ey o5 ool | 66 ) Lo o U s (ol 3 Cocd)) D@ty i
ﬁLuZ?!
(! (! gladi ¥t
uSaitf
S am iy b el 56 aks o Y e ey
0 Lo by )l Ul S oL e Lgte s (6 531 DI o;::' s e300 Uady &3t 5
- . " G >l 3 Cocdt DL
el U e 0Ll 0 S A ST G 1L a5 oLl i . ’
(@A) ol edls als
(St BMAM B HLudN 3
368 |- —16.1
364
360 | —15.8
356 |- .
£ gig: 156 4
& 3u| 3
< 340 | 153 2
S 336 o
3%: B Gg3s¥ @
324 |
320 |- —14.7
316
S T I R A B B A ) ' 3 o a5V s s }\'Mi’&éi"”"w\
58 ‘62 '66 70 ‘74 ‘78 '82 ‘86 '90 '94 '98 02 G a3V (ane k(g o) SN 3 431, 2k 0455
aud! JM‘QLA‘))M}M‘LM&‘ BJLRJ‘;MJ‘
‘“jML:;v}éd}‘cozﬁsjabki)&jw;)‘w\dibj L}(‘"@—‘J(CFCS)O)’JS))ijJM‘Qk—‘sj‘uidléj—;"
i US55 51 3 I Gl g g 51 M) oJ g2l It Ly g samell 3,00 G555 0555V 58 5 Oloas
2oee Hlimbde ol s b st 0351 CO, o i g el Cadll 5 055591 Sy

LI '."’ e ® @




8,5 o Jidl ezl 31 judlu_o o Tundra | jAsads
o5 c\jL;h.iT S5 Y 2\.3}:’ dalass tundra kel i Y|
oA ey Lol suamte as el o L & 1 iR
EYCHENCTE P SV XV [ S NPT
éf 5Y 8 poinedl OL sy Aol ol 5 53 OT Y] ccicall
Sl o) o 28 S| s 5ol e Y s
oSSl JwdllCay Al dsbaldl ) sdadl wls ULN

ol el i B il e kel
dalais ] Boreal forests ( 4wt ) Adledd) SLalal
el kb s ol e o gl J Al AT LI
Al S o5 15 sl RasI) 2SO LI e
LS el 5T AJledl &b 5 5ol LWL LT boreal forest
oo Bl J bl daladl oda b il 0555 529 Sl b
Nyl b ede o Las B3 55T 31 el ey Lo o)

Al Ll s Bidezaie & 5 5

0... ....
®e,, T X
e, . '
=1l ajljg
hinistry of Education
2022 - 1444

Ll 2—8 JSalim

-l (§25-15 cm : Jskaght Jutae

12 °C U] =34 °C 131 ot Olawya sike

Ol poed 3 A5Lis s AGLA 1 93Y

PR WS [P SWy:1 | SR | [r S | | S - WA TPWP [P PR
a3 1 0 gadd) (0 el el el 2

o 3 ekel) g el O g 1B it a st
dleddls S

Ao sdamdl LUl (b ) end s s Agis I Sl gal
) oLl dans oSl 5 5 1 el e

(o) L2t oL 29 <l n
LAl (38430 cm : Jstagh Juine
21 °C ] —54 "C 131 ot Olaw ya sike
Bl Aasluze Hln Ty il aT 4L C\};‘w
o Ol e
¢ ST ol ¢ o s MO ¢y 5ol + Al gt 153801
RS PO PR AL
Lo gy o (I T Lt 20 it Bt
‘L},,)L;l:_:‘;‘..b”@_g#,aijh#wwmya
Sl asls



Bzl UL 2—10 JS2I B

Al (8 15075 cm : J gkagt Jutae

30 "C ) — 30 "Ciylypmdt Sl ya sike

NCH[PPA| U1 s G S VW [ W {9 (PP
PO P PR P . PP WA [ W POPC TP P 0
15 edl L0l (It OV 51

ol B G Al SUT O s 2 it Bt
Loals Wil Ll 25 Al

Ll 5l Cans (85025 jeate  gad 1 g M Jal gl

Dtsall &y oty A GBUI 2—11 S0 B

-l (3 100-38 cm : Jglagh Jine

40 “C U110 °C 13 yontt Olaw ya sike

bl el dasls ol joed s G LAN £1 93

(G 3l el el SO YT eIl s At gt g1 93801

oLl oY i)

ol ) G el J it st

Rl L 3] i e i I IS Y 31

3Ll il bl \.x;- S Cavall s Ayge MY el gat
bl

PTE u_la.u Temperate forests aJt.laedl Slalall
s Ll e 5 IS ol 3 55 1S o lame Dzaa]l
Wdiradl SLLI 0L 210 2l o LS5 U1 2ol s Ll e
«)a;elm.a L2y ,e Slysl el Sl o O3 temperate forests
) 1Y ol Aaslzall 311 dnis -y 1 b
el s s A 1 ) i) o)yl a5 A8 015
mjd\c)\fJ\o-);LgayCQJJ\L;)UBJ\MUUU\:fL"..:Jb
: P 5led N1 SBL gl a5 sk I J skl
: Akiaalt A poniid| g e o) Glolialt
éTemperate woodland and shrubland
lrazzes > ga)l woodlands iz 2l bl o> &
o 5T 6 e J s ks il Golis 5 e yizall 2]
ﬂbbu&budwﬂ\dbw\uf) Jdlmadl SLS
Mﬂbuw\KJ;AYM;&J\&\)—J\J}LN\WY\
L@.J;j_md\l\db\ﬁd\w_m) U\f_..u\ijJ.e\uyu_e)
yw\umz 1 Sl s 525 - JesYI ol a2l
PURNESA PRIC e |



s~ Temperate grassland 4J.Ciaed) dcciial! Glolied!
(93 8L Laat L 55 g g e N & sl Al
o WS (grassland dudadl GbLadl 2ilisd) o Glaw clad
LN AT Ul ol 5 Glind| a5 212 Sl
Ll I o5 055 I cGbLadloda sy e 51 21
OY 5 jemadl SlieN1y 25l todl e Glas 3 ol o Y
ol 0101 0L e ¢ A s 5 Ll il
Dl el 3 diadl Ghbladl iz s ol el Hles Yl
b b Ao L s (Ll U 3 LTy ol
RSN RV [EN S okl B s 4
Ul 3l ny el 3] b Ulaaw 5 ey gl (S5 ol b
.lw)ﬂ\.,\.cuajlédsgé&)w\.A?)SDesert;b_man
Jime Jo Lgd (g sl Sl dibme o 3 dibate 6T 2 51 a5
OLESTL # shes g5 OLSCe o) el 0T s 55 . shagll
o gl Lele Gl Y (g5 lall e dpdall S5 A Le I
UL a3 28 ¢l 5 B o 0 485 s 1213 JSidl 3 LS
Ul gl

.... ....

®e,, T X

e e, . e
=1l ajljg

hinistryc

2022 - 1444

Dol il sbLL 2—12 (Se)im

il d 89—50 cm : Jgkag!t JAne

.38 °C U] — 40 °C 13 yaudt Sl y3 suke

comsladly Clae Nl aaian g1g%

PRSILA | PR [P PP S IV R PRGN B WP PTG
oSkl cosbid ¢ eV (g sl ¢ gulall

W PSR PE U A SPTIPRTPE Y
s Las 3L

bga gyl adly ol Cavall s g M1 oot gatt
ez 1A & ga 5 (Jaians Ll

o pedll 2—13 SNl
Al (3266 Cm s Jskaght Jiae
49 °C 1120 "C:gda el 130yt Ol ys site

10°C |- 18°Cige o
A landl UL ellall laall s Aban p153%
NPT SN | PN S| P S | R PR P R (PR (PP
sl el e Sl I e ge 105 A (I
Lsssllae b ol S 120 sand) aasts
LS Uaal 5 culae 5,0 > Sl s s Augus S Jot galt



gl Glindl 2—14 JS2)im

LAl (3 130-50 cm : Jskagh Juae

.30 °C 41 20 °C 1330yt Oolm y3 sute

RPEI PO PR LRSI W [ TP D

ol AL € gl g Lol 03 s V1 At it 1531
ool 2 ¢ sdall ¢t ol e

T iy S ol oLy 3] 42t it st

Jdzms sl i1y ¢ blo g Hl= Cawall s A g M1 ol gal
Wl 5835l

s 1 231 ¥ UL 2—15 Szl

Al 3200 cm s ST 1 stagh Jume

25 °C 4120 °C 13 yo)) Sl ya ke

Wasl el 3T68 o) Ll Sl 3T s Ad L g1 5380
S5 (4S5 YD) ol (GBI 55Y)

ST YIS 63 @l ¢ ol (ALl o At guodt 153801
w2 G glall (CSUal cpalanall

oy ) S ol el il T el 3] 2200 st p st
s sl

(o 30) b Jall b gis s dyguon 101 Yot sl

®o,, s00®
LA t,e0@
oo, . oo

451 g2¥1 Glewdl 5.5 Tropical savanna 4.6 6w LGilawd
us s B ite e 315 (2521 5 > 5, tropical savanna
AV a3 VT Ghlall sy e 51U slan £aS ol s s
éeéw Ll & gl S5 ol 5 L 3] b 1 21 Gl e 5
U 3 e 31 bl rodl 5 UL 1 B yaren 214 JS20

i) gV

u.w Tropical seasonal forest dcewsal! 401 5w | Sl
‘tropical seasonal forest dvams 5ol 431 Nl LI 2—15 Kl
AJS D NN T JERN P RPN NN
U 255 i ol 5l 5 Ul 5 LTy Ly 3] o
15 Al lzd! Dozl UL Lt ) G oo sl 251 2V
oLl e Blisl) Glisnll s ol 3 s L G 50 0

M\, N SUI 31wV Bl - (yL8 551,53 130

o ol



i)l ;. Tropical rain forest 3 y—daelt 4.0 5w 1 AsLaY
OlaS 5 s 0 5, > ol 0 tropical rain forest s jdaedl 431 gow|
SLWI s 555,216 Sl b LS bl i e ool e oS
ol iy L 3L s iy il s o IS ol Jans 35 52dael
Bl bl 1 Lo 55 e 5N 5 ool BN s 5 U1 2l B8 et
OtV old (Bl sY1 day )l Ao shall jes Y1 ISK85 5 cLgmmanr & sl
el aciy s el LU Ul e 2Uad ol ol ol 515l ALzl
S Sl Il s (s 2V @l 2155 adll eV Ll

5 aedl By B G )T s o 2T Ba D [SCas (i )

Other Terrestrial Areas 5% duwald! Gl

cagadl Ghladl Jam Joid ¥V il & ol bl sl of claxY L,
s gy e oI e Aol o e Jlad) O gty sledall e dyaalls
Lol ol oo OY 62 ool Ghliadl s a5 o o ¥ L V] calS (L)
Lol o) Ghlidl 5 Lol )| ooy il b 1ol 5 AL 8ol
3 B gy S s Bl S WY i Az Gl A Y
— &y I o5 Ll O b%w%wm Mountains JLexdt
SNV ol peand gLV B3L 55 i — I glagll s 551 ol 5 Lgia s
0B 217 JSidl oy LSy ol 3500 & s Slmatoes 54 5
o Bl Jlondl e o5 28 LY 180l 31 55 Ay ol Solnaznad

okl 383 poll S5 L33 & s lrats

5 el 231 I B 2—16 JS)im
ZM.J\J 1000—200 cm : Jstagl! Jine
27 °C 1] 24 °C 13 yad) Sl y3 site

Loy o8 pad| Ll UL asLan ¢1e%
Sl s (Ol 5 (Bl s Y
céb@\ﬂ\ RS IR WA PUES (PP ]
CONeSIN OB ghall | gdo ¢ sl i1l
A oSN e Bl
cdk_m;\jiﬁ);é-\&lfix‘gaﬁgaé,n
Gt Jlmds g by B o b Ll
I
‘rx&n s Lo dby s S Sl gat
8,blg syl

—d.»)\).)..\\ O\:Ub)!_
G & gl GBUL prl, Sl
sl ol et S g ol Vi 3 s 52
o ylall OLasels eler ST (Lgie
e

Al gl te 3 S aas :
R Byl A A s jaass 2—17 S B

A 15 coo i Slasasl; o Al plisylasl # U
j‘! ks e i CLLE .y,d‘s;‘s;cmYk}‘g:\SM‘@a
;
>
'ﬂ Blys ¥ Aladluie Glile
9]

A6 g ¥ SLLat
oo 08 ® Byo¥ aladluiie A iine e
oc." ‘..oo . .
Ll o._ * L] Ado g e Wil
[BRC= [

o2l 5013 3a)

Pl =1l ajljg
hMinistry of Education

2022 - 1444



glsY¥lsae clian 5 2—18 S B

el L o ol Gb UL s I
iy i) sesal| dakacl

Aoed ! ple a0 Aadipo (o

4 )

Climatologist #Ld @fle
S & sl N e G3sy
e.L:«OLé il G b
Al e FUl BT oy U
% SRS 3L ¢ J skl

Al il NI g gLl
N D

0555 5 |yl ddane ddadll blLull (6315 Polar regions doudadty G-toliet!
U b Ay sl Bamenoll Bl Lo pladl e e B35 el 5 Lol o
elanedl 01 Leglaiy ool Ll O 5 o gl ol e b o5 I
5 ol o Bl S el Bl es o 5038 b Ol pds et
o VS OB S o o2 M1 o 5yl ddadl alandl 3 -897C 5 ) >
0B s JIBLoYL kil ods b tens 2—18 JSadl 3 LS (5 kel U
LU Mo N1y Gl o s ol sl b J s kil s Ol
Loy 5T 1378 eetss D Szl Adanadl T a2 8 el
L i Slezzes Ghliadl oda (b ton WS L idadl) LIl 5 Adadl] d00l 03 b
i)l 015 (L5 —30°C o el 21 3 5l ) 3 Jokms O o 02 )1 e
: W5l sl gy o B ) Bl 0 4S5 8 Ll Jam e

2.2 masan

DL SaT

a5 5o A8 35S .6
8 ool 451 oW NI L
TN CSN Y L PR,
¢3o|

S 7
L3l g N LAl o=
(o e e 170) Janay
2% Jro ey gl
REEMERCIHE [ S
55 LS Sle shaall o
dloos Led s 455 )
33 5 yadl 5, Jaodl LU
G

00, %: " o000
. * -
e, ", ".," o0e

L o3l '

Ay y31 1521 gl PO TEN]

Gbtllae ERIDITERIL 1 & s y2, 0, ol bl 3 i a0l S0 335 @
At Mol N ) et sl s A1 2150

oo Jolpllioe 20150 5 s I e JS 8 20 @
Al GRlalladnd s 3 Y eI falpally e

Xs Ay Ay Ghle W 1 . .

9\}1_..4&\ Lo oy Jusy : Qﬂ\dﬁahﬂ\d@)dlﬁyy Odble su, @
sl Bl -4
UU:MJU Uoeaadl & = o . 3.;:-J.>Jl L}LL’«JU ECIN Q\{w‘j @Lo.&.”
A PEWAY] v Al diadl Ghladly damadl & e il
Al SUWg L gl 3 kol




el = ill aylig
Ministryo

2022 -

Byt dasly

Adlel) Alecd! dalan®

Aquatic Ecosystems

Lk g Agum U1 Lol salt ole Adilalt Aderd) AtasH Cacual dains DD
02yl 5198 (A glall (Slalad) fpe dad! cdZac g ¢ Lalf GBS

mmgg%;gu(@gu\aﬁséi)wgg,ﬁ\sw‘gu&.@w

(,ngv\gmm?@uriy.muﬁyj?%&-c&vsjwuﬁau.ong
.(.mebub%;@utihs)awkosz:gw\

The Water on Earth  (,5,%1 Lle ¢ Lot

b G ¢l wys JI el SIs s a5, Y1 e sl b S5 s
o o LT cone L 35 -1 e Slonls llamall 1 0 20105 L)
aﬂsﬂ\s,ij\og.gf,xj\C_:BJQT,A;Y\JZJJTQJJW\J_@;J:A:,KSQL@
Beanl 2l elode S0y Ll Lake Lgadins OY €0 5 U1 63,5 sLiaill o 53
ERIE= RNV RPN [N [ VESROO [ O PR OIS U

AelaiVlode 5 555 A2 s Jalpall s s ey ol

Freshwater Ecosystems — dalatf oleell ddied detai¥)
2115 W I sl o el 8 01 s I i) Bl oo Bl s
Sl iVl eda b e O bl ol s L U1 S 5 53D )
B ol e 5556 s gl Bl sl ads b S e 1 55
Lol 28 g0 Gy 35 2.5 % Lodall oleal) JS255 =S e dle 38 5 l3 bl
2—19 S 5Ly (5 31 plaill a5 Lo a5 i ;315,801 e ALYl
85 g2 54.68.9 % I e (2.5%) Fdl 0k OF St 1y oy V1 bl s
B 835 50 1225 0.3 % 5 i 4> 0Le 30.8 % 5 ((louladl) sl JLsdl
G5 0 plazas il oy 2 1 bl 315 sl LN 815 ol o

gl olodl e 1 0.3% 3 hond £ 59 o O

W 975% geste
u 2.5% ol cla

[ 168.9% dpud> gl
[ 30.8% adgs sl
[ 0.3% &t ot 9 5130

®e,,
00, " +°

®
ee, * ", "

¥ e et

&,’;\aﬁgul

f Education

1444

J 2-3

YRV

5300kl &t J1 5 SUI Jol gl 2ty €
s sl Al

Gons i 5 W1 ) adaiY1 Of juas €

.4.3.’9.\33 U
YlasY Wl sl iV o pats
el

el Al AdaYI b le Gu fapas €

O3 paall dasi p
UG el LS ulite 12 50

Badad| O13 yaql
Sl s

¢ bLadl dakass
denall ekl
3l yall

Tian) dalal]
b ) N
Sl s
oA s Al e
15 gl dalcl
dolball dakeel
piyey| g8 dalate

2,15 Slole plans 2—19 JS2UI W
oL:l‘ v.ld;«u 3.3411_;\ JL_.J—J U)_;J’Sj it
Ll



/ e

>

Aadalt olted! Glolie Ayl calised Ja @

S(aentt ylaall Aygud!

A81LAN Gue diaie le Aleal! bt Judlt a )

A GJ‘”J‘ Ol Al 221 )i
ot dald e Y LN Jgla
15U S i G oy s oty UL

Jgﬂaihghfgdbéjiy\%;|

®o,, s00®
-

L e®®

oo, . ee

5 i Cuall Aatate

I

o Do 155 5 s 52 s Glally 5,1 el LG LA L3l Jslad ) 5l 2—20 JS2)i |
315525 83,0 oLl Sl Ldle (s A ol 2l pa | Sy pod ] Gome oS!
ALY o dydadl odie ety (U1 gl Somn e Wgibls o 155 clgos 5 51 5 50

Ll T il I o1,V 84S o thdae ol 4

ol 3 J gl Sy o #LaJl Gius Rivers and streams J ot axtf 9 yLgi ¥

s S el e ol o i (oLl ) slad) s pn Elutl el 15
;@uydj\w\,)@‘x!\&gxi%@ 2—20 S ST Sl o b ool
Lol G305 ol M\&.«,\m»w C,J:J\o\,,suﬁju,eﬂ\ck_.ﬂw
il g I s ,«Q\wwbwﬁ;w\dﬂubbw\oﬁuwcuﬁj
g.qw\,@‘y\ﬂ 2l ST oLl i, 51 e sediments el s 5 el
b 5o B S5 el sl s (Bl Gl o 6 sty Leis
;&&d\y%)J%djlw\))L@y\uéu}ﬁ).J.A))O.“Ja)(&g})
e daS Cids Lo el ol oldl ) oy o 1 sladl oy el O] .l
ol pedl b 55 & pdl e ey Al s elodl g Jo il OT LS ol ] oSV

RUPIREN P IPH [ FEJERIE PRE RN

Sl gadl o S 015 i sl SLeNT b gl oLl O s L 0]
Ang ol g aeoal) 531 o oA g ol 5 0 3 J15 )
L 1S sl IS 2Y dagadl jatlasl sy 2—21 Sl b LS (S ol
s A UL 5 el Ll 5 o gl e 3,030 Jlasnll s eV
LV IS o o gl L L 1 Bl 3 s el p8 3 Ln s s
CEIN EAPR PR PENCHTIIEL PR PNRNPE JUE WU VA | PSS PR SR N P PR

.@M\a\,&\oﬁﬁ&ngﬂ\@ﬁ@:@w

L) 1) ol pand) ol ol 6y K25 0l ol el oLadl
o 5 ctrout a3 ol O gl ) Lol il 5 ceel ML&‘Y\ Mol o

gwﬁche-‘\o\dd\gbm.U\juu,,m 0 gz s 65 i o8 glies LS

J,w! Olomnnd 30t 5 Sl Oyl el oloadl b 2 1 Sl el
41,{6@53.;; @;w&&\d«\!\bjdb%

J,uxnj T paslas 5o 1 s 1 &y 5o SUI ol pall i 5515 1300



Capal) 2 o 11 Olida

gt —)

a 24°-25°C
13°-18°C

5°-8°C \

(31 DAY

(W1 D) el Sledl ol oy Lakes and Ponds &3 »d1 g St pmeond!
R R NP SN [ RV VN P CJNP  JURES SVIR g PSRN [
anss Am ol eV ONT I Jams 15,8 sl e o plial dmes ailiws 55l Y
oo 3 gm o b i) IV s ST T LY eletdl b eladlyp Jnes 05 8 )
8| oy s aS 222 Sl g5 i N ONT Ll ol am,
) 35 o Wdznedl GhLadl 3 Sl ol 5 41

Ll s g el 35 ol STES I ele tlane 35,1 ol Ao 5 05T
3 o el S UVl o BBl 3T Y ¢ el ) BBy sSYI el s 16 i
ooy e 1 b 5 ol iy AN 38 ol B s Gadses Lo s JawY
G50 56 L WLe 5 kil o &y ol ol Sl o 5205 3] sl b VL
L;gg;;;ikv\:;w\.‘u:,uwm,\fa?,;&;wsu,a‘:usy@gt@\t}@
el I W e Bdiedl sl podl 135 IS 5 ¢ SN Oy 53

8 il 8 15 ol >l Je " Oligotrophic gl 3" mllaaall Gl 5
Sl gl y SBLI e LA (6 5oy il Szl b 555 ciadinadl ) gy
Ll 21U 2kl sl ol &y pueall o] gl o AL 2SI e s )
olels,f e ssle u> 555 " Eutrophic RS -2 NIV P IR EIN| ;\;&JL,
35 B Bl s S 51 o Al 8l B s e
ooy ek s Lndmy 3 s 1 o6 Y1 daadl ol podl s & guanll 51 gl
o A5 (A ekl s 55 48 e 2Ly bl &3 Il ol ol S 01
littoral zone ¢ bl &kt o Jo- Lol po o 2l didatadb ¢oLoll edans S
us%.f“"’) Gl 5o sl ot 2 58] oy Lae Sl g s Lol 0555
¢ 20l L) UL Lo s ezl o] B ylieall o kel eleall eddn

el = ill ajlig

hinistry of E

2022 -1

lucation

444

P s il 222 4 B
P adl] e el 8
AL ) S s i A A
PS bl sLLL LYY e Gaenll
&l 8 3100 J po s 3 LT (6535

el el oo Al oL

S ol §83 2 A3 ¢l gl o 051
Dl dakal )y 2 Y dalad) § Aol

e, Cil s paal

PPN d.m‘
Ll 8 /a sl i
Oligotrophic / Eutrophic

33¢3ij|&
Cag> /10> S el
.)T\:Jé‘_;,s:Oligo—

. “s .
R s :=Trophic



g5 plans st 5, 223 JS_2)1 W
e bt dalate b ol el (g k|
oo ol d g s Bl gl
GEWI G s I B gl Y
o Jas i dallsl s Lelde

" il e

Slalil! Adtate

amtaty
" aaan

— daieall Adkalll

e /

s Cligtne
ELaM 2. s

5 5o g oliy Dok ol Balats ¢ Ll Gt e g il s 5801 315 0)
ol il 5 Oyl il palanall s s enlSlgmall o Lodall Lgh tomy

AleYs Ol piodl b s

;Lm}“:j (il 2 00 a2l i g2l oLl dalais limnetic zone &aedl kel
Pl ddas e o (g didl 8513 ¢ o pilas L B ylis a5 cplanktons 3 g
e el o s ALl &y ) ST Bl sl b ionds el U] B g sl

el a g dglie 3l 5 xS iraaedl dlanadl b Ll sladl Sla]

Biraadl il ] i s Atrodl Alatd) 3 2 5 yodl] o i oy BoS S
ECSJ}J{J‘ST LY FTVCV: 4| FUF P | ué‘_;low\&wTJ.(_demrofundalzone
A il 55 s Lo bl ilanall o 57 ST o Ul s
el 2 ) bl 228 S e 5 3 0es L tnll et

W >




ALEGY ) Ao Led Adeud) dakan¥

Transitional Aquatic Ecosystems
A sl gl da e ol Y 5 bl e dyaall b &bl 22l oLV O)
s Bkl Sl e ST T ) e g0 05 Lol o
Al ool o SR B3 ) A Y1 Gl o 22l el
ib I V15 Slasdl (K255 Sl elod Il bl - 520y sl S
eVl oda e el Al
21 e sl PSSl wlainansdl s bl Wetlands ddo y1 o3
b M ol 3 Lmar o s ¢Sl UL pas e dels ol dntie
S s ] 3ba A1 31,36 224 JS20 s LS 5 . wetlands
1565 B 55 15 ) Gblal iy ol b plivall oy paadl s s 5 oo Snies
Lol g s ¢ galall s il s 5115 ol 1 e ) Algd ol B plaeadl
b,y b b ges AL ) Y ey 081 IS Sl s e sl Ml
cattails > ,JI s pond lilies < LJI 5,5 s duckweed o]l Cddall il
2=25 |l cwillow CGlasally mélngrove by zeally
226 JSl 3 LS sV il il Lkl e 5T 5 Estuaries Sluadtt
5 laedl &3 VT LI (6 g Mn 3 g3 50 Y 5 oo 55 ) LV ST s s
o)&w(’tbﬁjestuaryylwuw\o.uwj Ll Jlolidls
yu,,\usuj 2T N BN TS PRES Slodal gl els Lalisy Lokie

=1l ajljg

hinistry of

2022 - 1444

o Ji&ob&x_A\ 2-24 J.wn "
M}‘M\A_fu‘obu\éﬁjjokg\

Lgd 3Ll g Y1 e L1

Sty Jadl Clobll 2—25 (K2l W

PVIG Ghems AU e g el
A



S ELL s 2—26 JS B

sl GLLL 3 assall
915 sz ¥I GLLL
®e,, s00®
e, ° e®®

S e s = el Al e ccSLJ\ sladl ) odadl sl e JlasYI—
gwuw\wwjﬂ\uwbqu‘mva}sv\w W ETE SR P

pwﬂ o )T L s Ul ol (o il dozas 5 . b Ladl o 3 808l ol
Ll 058555 L 2le Lo 0 Ldradl sl el Ll e ol Ol s el s Aol
Ay paall sl sall (05 ohas wdad oy Byl ol s
%.aM\o,gssa,.?ea;\,u‘y\aw\ggjﬁw\)wik;oiosw
ST laaadl i s s eyl W Sl 15T o el
eld L3ladl Sleaddl il e 5005 Jadl Lgne s eldl | 5o dazad s . La ) leo Lile )
AU Z3b Aty Zodasl Lol ool A 5 gl 23T 3 15 (gl LY
il (5 35y S T sl o A L e oy a2
055 1 Dol el 8 pakall Gliall 3 ol Sl g ¢ kil
: oeadls Ol s IS Ul pmell oy Liliies B 5

: Marine Ecosystems a1 aceds aatasyy
| 2l el S 5" Gl 5 Y o TSI SCID
el ol s Sl el s il iles IV 503 S 55 3 g 30 2
Bl S5 SV 250 % (o ST s ol g O g0 SIS B

jALoS‘} cLJ‘jM‘JM‘dM‘&MUM‘wPu‘WL}LM&Q
cwo)budbug)\uw\wu\ﬁdb_\jj\gﬁﬂjw|



Intertidal zone  j2dl g Jodl dilais Intertidal zone ) jond1 g dal| AGkate
il DB il S5 85 A Jaeal) iy o ey o
2ol I3l o G gy oo 3158 sat ol o nell e it odin b ons
dug!)ﬁd\jw\&bwu&j.Qﬁj\&u\ﬂglésij\
Lame Bl 315 31 Ui T (g shall e 52l 0 55 o £2—27 IS b LeS (65 50
lodn b tom g cdedl 1 Lakio Jas lladl elodl 315 oy 3] 6o 3 1
Lol el b elodly 2 s podl sadl BlUas LT .l ool 5 ULl g oS 5o
LS b tom U 313 1 e cpo 28T elog GUatdl Wi o 5 ¢ Jah i 5ol
W55 G gy 0 31 Bl el Jaws gradl ol Gl Slay s 130 STl g g
Tl S gl e o 1 e oy o ¢ B ot i o Lok
055 g\}@JU;LJJupr.J\.L&AJULu\JJCo@Q‘dUa.J\\JJaJe S
dLL.J\a_u.mjdJ:-LwMM\uSuVJueLQJb‘;LMW\NMLb

ol el bl e ol B el Glss ) Y

ol Al Gbls b 2l gyl e 85153 1L

A i o 227 JS2 W
Led rom &3 goe LU ] 52
Ao gie by g Slaed

ISl i) bl (s 0503
2—27,2-23

313,01 Adtaie

L Al ddkaie
Y

PR =) )

| At Addaie
Jaw o2

PRSI R | At Adtaie

®o,, s00®

0, "%, .:_.oo il

ee, * "% ,e8

=1l ajljg m
hMinistry of Education
2022 - 1444




doloulli>g 228 i)l B
G ole i sy s pall dalail
Cﬁjlejjlg_;ﬂa;ﬂzé)l_iﬁ?ﬂa_lbh

ol

Al Jua!
Photic S so
e e

0.... ...00

Aaudl Ay pond) AGa)
A g8 Ay pomd) AGL)

\

V2]
Ay Halait) — sl

A5kt

/ N

doontf ¢lB Adtate ,
Asmlt) Adtate

OLL.@ ('..aa Open ocean ecosystems g g—ael| daomall Adecd! PN

N ) il & el Al (228 S LS (- srikod) ool
200m Gos ) dzad 1 iatall s Jameall £ 2aate s clg )y sl Koy
15 o)) dabatadl Lol e i 5 cphotic zone &5 goall daanell 4 Il dakanedl o)
SM\A\)LJSJcM\;yALML@a@_Mu).LWWGM Laa
Aaladl 5 i A (a0 ) Bl e cy il ias o3
a1 15T ottt Bazad) s S yom s gl 5 el i 55
sa DUl odin e 3015 L 8Vl Olalls el poa s el i Sl

il 1l e st Ly S0 (el e

—M\ s 2 gd] o ¥V Al ddlaid) a5 —aphotic zone delbaod! Akl Ll
S i) el el s s MM\M\P\U_MLJC“
gmLMY\WOJ‘HJ\uL?JJJUiu\u,.é.&f@j‘))LfO)L—Qdﬁjc

B e oz A1 Lol 6 il lans Y 2811 s 53,1 Jaa) C\yi

RONUIN [P+ KON BT P

o) g6 ket o meod) 30551 b o il ST 85 1 Gl o
"}"‘J L)g“iﬁ R Qujli‘) (U‘iJ") ;;:Lj Jﬂ) o Q)ﬁj «benthic zone
ooy el Ja ool 618 Balate 318 13] Ja ol 2 ) oy O e
£5 Jrows ol ol Sl o ity 816 5 Bhanll sliall B sy Ganll 3l
ol sl e A3 Bl e Lo ¢ Ganll 13 LadS sl ] Al 5 sl
| tns A 551 Ol e okl s el O o Ol s I o gy i € ) )

bty bl Y15 Slew¥I gl 6T o el Laoeal 66 dibate

?;LJ\ 05 &> .abyssal zone anbl Bhte ool o Gee Y diatadl o
S A daadl sl ol e L a8 plicall cams dazads 0 13,0
3l iy Jameall L3 3 ) ol e pdll iy Ll GhLall e Ja
L A Osla s o 5 kel A S 5 A Ll Ll 08 S S i )Y peslianall

gfwj‘é‘j@j“i-“;;é&:"spw‘Q‘%’.}:"QM‘L“M‘J?')J;)



M\BJ&G&&QMHJ.&JQ-}SJ.ﬁw\cwy&g-j)u\?@,ﬂ%égb@k
AN s el Ol s Hloeadl e LI fets 1 s10s)

Coastal ocean and coral reefs A.ub.,.m Ol g o Lt Ja.o..m

j“Syudl}@)jﬁd@A‘W\MY‘&L‘«)&)«SY\MBJA‘UM‘M
Jsb o Boneb ) Ol o 5255 G311 o) 4 el olidl
S5 Srams b ($oBY Ol Ol salls &yl e p bl p2) o Sl
5555 ot b 1 LLLT By Ol podl Ja3 5 85l 8y oS 5
LS cloadl Ol Jall L 3 flaadl 35 celdaJL o3 5 5 Zooxanthellae
e ol a2l s A gl g o5l il i
fb;\ﬁajﬂgmwpfi;}%ﬂ,‘ gl il oL sl 61 T o
B Ll ol Ol g5 0 B | s 12 5 2— 29J§.J|mj._swwj
oY1 e dlols
el L 4l ol adl ST cdad Lads Y e b S (il ol Sl
Saz = 2l g 58l o Sl e NN 83 35— Bnlall Y MY e s I
Sltdl a5 Y1 kS — 0L 22l 0T LS ol & o s O
e s T Clatdl Cils 05— oy I Sl g S e J paadd Bl Sl
gl Ll Lol eda Llesd Ll s Slatdl o ol B2l elode 31 s

e

ALY St Aty )0 HISY ) @gd

b ieadl s VJ kw5 i&&g& ) 1
Bao 3 I B Al s 3 oSO ol pall,
sl A s e Bl il Ll s 3
§as 5]l ALl

o e G S g el lagie 2

NI T 2y e €3 gl N R 4 ol isdl el s @
e ) e 7 DR A 50 45 1 (S RS - LS ,M
oN\d_‘.oSC,qL(.ecc))w\ $1sls S 5 LI ‘Jﬁ‘-;l& Jﬂ‘)}JJLUjM‘)LLAJl
1 dadld
il 6‘ ¢1161 m? /s dabazed| A j_} Agd & oI
S Jc.plj
'g"'::‘u‘ g")’:“ O‘g"\“'ﬂ ‘JLM‘ A o A 2\,3\>J4J| uw\) CJL@«J | ®
Lo coloshaoll adin Lo 5Ly alligldib dlae 3 0 7 T T T
. iedl Yl ey Loy sV
J’&u”"‘h}‘ L—""H&J")"‘\_‘“ Cj&.«j‘ M‘QGLLJ&M 4
:::: . "‘.L;M\ }.J\J.,\...\J\ Lgror
.~ A

gAY ol sl 2—29 Sl W

S B (A

G S

2 -3 magdit

dall slold s ) Ll s
SV Jslasdls ol oudis 8 I
Ab I BN

Slaaadly ib I Y1 Kas
sl Tl Lo Lokl

=1l ajljg

hAimists

2022 -

1444



i e

o Lol -l dadadl paliall p el g5t a5
Lo e oo oSyl g5 oy Al 2 5V 5 poal
oAl s e A1 Okl ol sl a3 Canas € i

Rty




Wl ple ylin

oo ooe

Tl @ M

?3#93#392_?{%%\¢%ﬁ”$wc).§!
fxbs Ll L2 oS Gl ooy sl Log
'§¢>U

?A&)ﬂgg

el oy € ol panedl L Ot pmdiiatt s

?GL:H

Q‘ﬂdfug@u@;wﬁuc}hbﬂm .

.dﬁSC?éj

‘gj?J\él&déuagih%gngsgiﬁaE;ZLutnga .

Cimalall 55 s sl (6 5ol 35 1 pates 0

& el lasanas O (s (6T ) Lt ol

ilazeadl Uil 3lias oA B NVl

R e

z

B oo Lgd onai § ol Sl S| a3
S b Sems (U pgms Bl ) L]
(Lo ) 5 anal
0... .....
;:ui_;LIIDIIq

&ﬁq

1

.‘“,:,lq.j;Lcj%Z\Sﬁ zgsh.\:m;‘.«a.z'uu‘

uwlwglﬁluhwwj.uxm,hmm‘
ub)ﬂ.«.‘\wu\aw‘dﬁab_’t@a‘}s‘}mcdﬁ|
Sty Jowdhadl Lo g doedl LY o Suinell
L3baadl &l 95 9 celadl 3 95 9 duandall ddl g L3104
Loy = 5 sl SIS n ana Yl el Yl sy
ey ST — 4l LadasY 5 i goddl Slaazeal!

oy slaiial e 2l slode Lgw sy

?Jhéﬂg;ﬁruﬁlwbbaﬁrbd”Sb:JGM

O 9% 1 9 31 gl

.g_au;,,,sq?\@ slego

S pelee

A e b e

ol OB il e deslin Loy Blu sl @

el eda conls (6 S5l ge @

3 ® ' ] 7 -5 oI

G5 oW el b Bl e 50 oS s

S Il

Jealt O glase

e dleadl Ol s 3 Sl By Sl 1
A5 s At

hodas S0 LS hilamSey Vs Josl .2
,.ujal;,cd@smuﬂ&.s

*”LP‘}‘JSU~sj—i¢“;6}{gécéj?'c§?“
iﬁi@ﬁ;J;JJgﬂﬂzibgpgﬂmbm

JkﬂaﬂngoJ‘gl&m;mﬁgg\bd_anaywu>j94.4
uﬁ&m};#i@‘%ﬁjﬂjdj?*kwLAMJ>UVAWQJ
.)Lﬂ&FxMCUQJ‘g?Lrw*J\ﬂyp<f‘)LJq

.%Jaﬂ‘éi.5

P
ﬁ

J\J.c«‘}!



o o3 ST T sl B 2l IV S Ba b B8 (o Gl oy QI
LR (L PV BN EHEN PRV X PRt B PR PR RV [FECN|
B, L35 0 dalasadl
At 1 @b el Ol et
Aot Orlaalionad! iy ple 21
PICY U PR NCIPRPS SETC R ... ) sl folod

(G el e & gkl el pad il Jalpall L5 @ Jodl
gl 1 8aaoull Jalsall o 6N Jammll oy (s 211 G slsel) @ e

3 053) Jo 1 5T ols A1 5yl o olobs o LT Cilasll st @ oYl 3l
O gl sV sse § i a5 a2 OF ) & | Sl yo5 @ sl ponz
5ol JorSUl (g gl watoedl (3 PN V1 e (5 81 LSl o @ Lepilicslect

s o) GBI 83 9 1 2l Az ) oY) i ooy DD oo A
g ULl ez fo LY el

P LU W [ V- P A SR B AT U BN [ PP P () I\ &)
* o2Vl el Aol L
aiyww\,g\jk_?a\o\)g,y,mg\wCw)v\yjsis,;_:ﬁ . dor A1 LU
FU g G g Y ! GbLL

Al & e b Ol 0L s Y Sule suz @ i1 ¥ Gl

bl el L1 I LU il &g 1 &y gl GBI o TR P R
Bl 5 (el g Dutzall Ao tiall GBLL il &y e 20155 L 5l &3 2N LI

el 451 gm VI LN da sl 451 gV O LLL g 451 g Y|

Aolel) Al detani 2-3

Lga s & g ST ol gl s AW Al B Cinas S ozey [ERDD oA s Al ki Sl g
w2 55 o gl e LA et cias 5 £UU) 335 &5yl ddil) el i

215 L1 sl ol 81 Gl el el il o5 o Lodlal) dakail) 2l dakail
Ak Lol LS dilas Sl

s Gsle Any Bl wloally 3l I s N K5 @ T e on| dikacl

e S oty Ui y i ol ) o ) i) a5 @ b ) oY
Apnr Al Bl 0 B 5 25N a il U1 Clatdly loall @ A Can




Com )l 3 (D) Gl ooy BLe 6 2_—1
M\f.}.&&lﬂ.«ﬂa ;
oo sl slgm Y dikee b
« NCAVIPEWII I C1askal) daxi e
VIl L LIS e el ellaanll |
€ e el sl W ke Jry g 5ol e 7 o N
C e Aa 2V I Lidb 1535 de 53 1 Al dalats 1
. . : Jﬁy\dhﬂ\ /S)J.U\@J.?u
[ Jomdl dalate p SlenVI (o g $ maSYI LS 2
) * “ . s A SNl sde 3 S5 gl samadl Jolall
GJLQU.A)&S'JZ.?WP .C .Qwajjéc&'.?u .a u-”j’““;;’ ‘. f
s il Gy 5 51 3Ll /s 5Ll 3
zéiuethﬂ E zﬁ*‘;ﬁb‘BY}?QUéidckq'c%“ggp“bJ’J

D .d B b

ol 515 g5 ot OIS 6T 3 8

sw\ﬁwaw6»1¢;w‘m3mﬁw 9 s 1 el Condds

?lf‘”*y‘é“‘“’)‘ s Cfd‘c’f“lf‘*s‘ Aol &) ol ool Bl Gl S o) e [k 4

10 J1gedl 2 Y obsT ) saall putsena sl e ) a
. . G) .

Sl d el b
o ) 75 A1 e BB Ll el sl
Lo Jold S gliedl oo

Jexl S
ég\ 3Ll ) e calids CAS (a5 juad Wil .10 :
§ IVl L3l e pude dalais fray (1O ol Gl o I e 50> 5
: ol e
D.d C.c B.b A.a

®o,, s00®
-

00, s " 000

ee, * . ",* .08

=1l ajljg
hMinistry of Education
2022 - 1444



18 J1 gl £y oUsT Jabaseall szl

35 S il dnsT o S Y 5 a5 dikats (T.18
Cisdaw dLows

Ly 60°S 5 Ylas 60°N o ,a0l5 5ls Jlos .2

L 5230°S 5 YLt 30°N 5,2l 3 Sl o s b

L s s Dozl bl s .d

Slrazzes (5 525 N Dl J1 831 2l GhLo] ol o119
Q&@;W\ 3‘9).1.5\

olils e

Ay Gbls d

G ol Al 310 5 35V &y gl At ol 1s.20
AL LW a
PIRCEINIPHPS N o}

S .55 ST 595 &) &) GhLI (5121

.;\j—w—éj\ .C .\).,\.'.“..“ .a
5 aall 30 a1 d kel b

Slaess L@
& g Olaaizs Wb

Golbwall i LC
Lledr d

®o,, s00®
00, ": " o000
ee, * . ",* .08

a! alig

sodowall ol sal oalis das 3Ld s 5 - A 5120 Algi 11
Al e b dags Jomdl

ALY St
dny sy o Bl DB slivall ¢ g5 5l5 5 fa it 12
U3 L8 € sliodl dalaie B 5 o J g

8 ,dd) pozzme s CEL Jorl s g BN s ae 13
2-2

O pael) das i g0

Garl o s e 0BT i padl only () ellaaedl |

e

(Sl OO D14

Lo dilate b by Ll Juna.15

gl Jion 5l s drnas 503 g e e 16

s N s Lagl) Conds
a5 53 JmbW) i I S L 517
oo Jor e gl
S el bt ot 55 sl dasls oL a
OJJUCJUL\;J«P-):Y
cCLaS)V\MI\iKQME&U_?JS .b
el da3 el e gl Jasdl gz
&wsw\)wylwt&?)w;bj\w .c
55 Sy oLz sy iy phall ey
ALl 56 madll Y
M;\M\CAM}¢L§L&J\JL&J‘MJ~&
sateadl olels,Y)



é B0 A
= |

22 J1 501 Bl Y obsT Sl puasena

O3 p2al) daipe

bl bzl bt Lgos A 0L OG5

.Jﬁaa\lx?tf<}gédﬁ

IS5 Il slally Codall sl g sy ) 2l 26
o) O il e il

Led i S Jaedl e 10 e Laall dilarall27
S 5 sl (el B30I ol G il

B 55 i g Slaatres Lamall b L s g 525,28
8 goie Led a5 Aladdl I b e 2l olib s 50

sl o g&j&\@ﬂ‘m‘@.b@%m.zz
: oA on el s

Joor s sl 02004 ple o> bR glide Wlgi.23
R e S olsT g ] o gl
e Ll ) el Gl ek 18 8 2l e
Al died) d Db eV 3o s o155l B 3 Lgih oamis )

30 JI5dl ¢y &l D ool Jalaseall gl e el el s A S Ll sl e
: $13mes Slole Jall

A 11 e Laelt Zeld

$elal oo dod ST a5 o129

Glolid) dakaia
_ ALY s
aamn et A, 1 d el bl i 3L 31,24
e s b e S e
e CLplats 2 bl ol sl

z

eyl ccimall 55yl I Els &y dikais cala.25
G gall o 1528 G 55 5 45 235 el Gbolis gl30 1 D07 L il Il dimey cbsll o 21

z

.L,& 89 cm
Aaes]l C Al La

Aol d izadl b

®o,, s00®
-

00, s " 000

ee, * . ",* .08

el = ill ajlig
hinistry of Education
2022 - 1444



BN EE . 22—
e A el b o s i STy clgid s
Led oo Il oJ D elsY1 5 Lo SUT

EN et At |
o lws 50 JSI ) 8555 A Ol s pkitn |
plasial jluis s 3 (Leaf mass per area—LMA) |
o VLS 5ol Ul it g JSI DU 85y IS |
055 LMA (o &l Ll 13 615315 ) 1 el U |
LIS 5T 288 dondl ST &S ST, il |
ol Gl BLT iy BUH GBI 2o 1SS0 |1
LMA ;o iJle o b By sl 0 sS50) IMA o ille sy | o 1Pmme Dbl ol oy (oS 55ia® Agla1.32
NHE P FY I PR EARPRNI WIS (P
LR EPRECSINIES [ WOCY AR PP SO
L;b;w:aéwj%iuéw\a);‘wys»? Eégu:ﬁfdj_xswou;:w.b}m@mu
AL Lad 15 Bysl Ld) (5 sl e QI g gl s |2 7 i 2
kgjﬁ-w\ot_,fjl\oﬁhzj&;»l;_;;éj_i(LMAy
158 55 lgtly G Bl Sllgr o5 15 ol ST 0 palls |
o35 -0olallS Bl Sz 5 Y 3 ol SU e e |
(ool B, 1 o e B 1 S 3 Gy BN s |
LMA (o Ul Sl (Ol By 3 ph WDl | S O Al sty ol ol i o 051836
Ll 5 1ol 3l oz 3155 o i Ll s |
cf (b i s Gl oY1 Glir ddes ¢ Jos Y1 fe 5D |
DN e 5 ) Gt 1 531 G dpmaall Gk iy o |
DesT5 sl g 52 01 08 5 JaodeT e slall o2l 38 |

FO Ml 08 1S OlaS o8 dall L3 VI LI
(@B e sli WY L o) S| - 2

I sl ol 31, 1 LSS J o s p 0,5 39 |

sJLa.;-\stJJaCcLMAw

AteS1,T daxl e
85 g BN A S il G A s 40 |

%oe, .00 (1 J..a.a.“)é.uﬂ\ 1)

e, * """ .00

a! ailig

NwvS(lN .37

‘ i - el i dalaned N1 Cao ST Les (51181
Al I

S15 Bl L6 Ll (5 5]l S [PRWINER |
s

4 3 I o ) o &y ol el iS5 D
S perall 150Vl

o VNI st 0 &5 e & ool Slrazall €
olab Ko Je ooVl adl s

JlCMéM\M\QZ?JQLBM\ d
ezl Sl SN

¢l el

laaodl [ailas (i .5 puad dla.33

ool b Lol e

RV [W (R -
Al Bl e &5 ol el 4853.35

Lol ) 3G



4 15l o Bl DU obsT Ll s I ptsnu

250
200
150

(mm) Jagt

100
50

Shldl a5 0B oDl L) o )l e Py 4
FOPPEN UTSEWYRIPS R P IPIN]
PINCEON| PO PN R sl =2l a
4 el 43 WYL d RERCEIN
el a3 el e oLl dels wlasl T 5
" ¢, ol
slesdl b dlailaze 315l a
PRSPPI o
AL o ez S5l Y Gand 505 ) 5der
Ao Ul sl e gnlasd 4o )T s Ol .d
§edloall o Sy Y1 il 5T 6

Ay b LS o e aelle mai 2S5
Ll 385 gyl el 363 ek WISl b
.@)wi@&yaw&&@# .c
el ¢ g6 Jlaminly ol iy S d

3 puadl! Sl 1 ALl

LI sl Ladate o MYy al sl ar 5T 7
J g Sl glaodl ol 8 alases s ol S3IL2)
o sl paianal sl o MY 5 bl a5
cettel TSIl e gl Y dealLe 8

oo, * o e

=1l ajljg

hAinists

2022 - 1444

g&s‘ﬂ
251 o5l e Bl obsl Ll e Il sl

S9! 3yt Ao 93 Jauwgla
40 =

30

20 /

2 -
10 e

la
0 g

~10

—20

-30
1 2 3 4 5 6 7 8 9 10 11 12

et

oMol o JI 32 3 sadl iy (gl pellanaall Le 1

(°C) 531,001 253 dawsie

JJCLM .C th.;m .a
.é\w\ d g.la} .b

2 g goll B il It I shagdl e LB BLa OF 5 51 2
(e sedl i o a5 1 &yl Baaall Lo
AamJl LW e sl el La

4l 48 YT AL d APRCEI{N

Syl ol sall msiialel bas 5 Alddesllle 3

9! ST b aYI AL

el el &gl 31yl Jos 2

L 55 el O3l 1255 b

Sl Lo s3as 1 oSl 055 e
" P

okl i) e Sl sl S > d
Ol 2l il 5 5Ll



usguujacm b gl s Ssts B g5 OF 5 514
2l SBYal e 5 o 55 S5 Lo Ui
e A 6 AV ol S pliedl o g 0555
el s
o doT L i Y EaiS Hien L0 Sl 0 s,
1 Bty 8561 ol VI e el ae sy 2
o5 o ko Sla m—A}“”‘{w‘Jr“J—i‘:‘iiJﬁﬁ S
oan sl oS3 O daldl bl JI 3l 2l
Ol o s Janld 50l o e ySodl G bl sl
rell Ll s 3B OF oy 01,201 00 05 5T o
AW e
AN i) o Gl Do Do s slaod) otz ]
&J:NMQ_AJSEJQWMJEZ@Q-}éTGZJ.I5
Al LN i e b s b e deza

¢35 oVl i Y ol ol e B 0F o, 81 9
s,w\gﬁ@_d\mtg@j‘,wmy»w
oo AtlorS 83Le 8 o) ey 8 e 2l a5 I
Bl oda Cj; Lo cCJL_»'JJa.a.“ RS Eﬁuf;.“

i gl rilaiall 3 ds e DUl g5 g 5 08 551300010
$laeal o dallaodl g

5 Sl 5 4,1 OF G Gl OF 5,311
O3 el daS Lagy Ay iy b a2l
Ol b UL 15 e ]

L\ij)ﬂ‘@leu_g'ﬁul‘@‘u_:st_d\.lz
S I LIl w585 e S5V 3l

A giaal) Sl MY Al

13 JI gl e DU 6Lsl 21 REEN

X

/ Y

\

e NG AN o o I S35, I e sl e 21013
ozl odal eladd Lndl AadaNI oy Lpenns I
Y idaill s X

3t Al | 50 e o 51 St 01 i ool cgedon e J b 1240 oLy




Slelend) o 1 (EEI CZN
S V15,5 g e Yols & )
Bl B 101 il e Bl

2 U B PRIESes)
P9I ogaifly Mo Gyoen

250 K 80 e
Aguodt Aclent! ASoliv 3—1

o gVl oleler Civ ;5 (DY
o cl.@.:».g‘)jd&,oj&@:ﬁ\.’ng%wL_ﬁJ\

(Aalsudy) 'A_..iﬁa..d‘ delextI 32

RS LRI PS>

N s g

VIO PICPPIIN| P Wges | PLS VN PER W
Sl el b 155l
SN Blemd bt 15 pgr 2 ol
&3 sl I3l e Azl LN
REE - Jv:3{ [ PR I LPRICE WEIN |
ol sl

S Jiles A ol ikl 5 e
01| PR - PRI [ g [P
EANEU WU PESTP

‘ﬁ)mu.bf"}_'u—u.é\f%})\u@ °
3l o g aldl Il 5 5
OV 5 45— e 5ell (5 el

Qo,y e®®
0., .*le0e
ee, * . ",* .08

= ill aylig
Ministry of Education
2022 - 1444



Rkl Gl

dshll fosl dgott dolantl pailias |
g . X ULAM‘
ot B s Lo Sl Y -

bt o

53 L5 by 35 (o B sbli 1 50
GV S B 1S 2 omlie B 525

o

o

o

e

%;’Y| }§ = é LS u‘—\)';ri P dl 5)}5‘?‘ 12 5 glad!

b Lo 2 plall dadall a8 o3 o, ) bl 35 kait ]
PGV S G S a3 05

CiE

BLs 1Y) a3 LS Olad JS O g gttt
‘}A;S‘ J.XM L:\;\(-H Cuj}' O ca.ij.«.;-\ :t;l:;-‘

lo Aelend paibas o\l

::J BN iSa | Juse
1 .
Tt Acleat! gl

Lixd  3—1 et 2 Aygtall sla puiniwl j

OW\J@BL}S&QML»%:SI‘V_JJHMLA);

So,, s00® wu.\

G Ag 5288

Tu 19 358 (e Aclean) 53T Jo

ol Ol el leloz il clde iy

Ldoms & gl Sloloall Jol& 8450 5y

Al (8 2 5o S el gl e Lo L5 ¢ oy s

OV 51 o §2 sl delesdly 3 guaiedl L oS3

ﬁ_@y}?wdmwgﬂmwﬁ

9%,y dela dly J 58

Jaal! Ol glase

kel sl s Sl Bl Sl 1
A e Lt e

555 0 garms o i Cinas Ll A5 2
PP FPUC {173 DO [N IFCH PN | SSVPSN | R Pt
Jann el 1 Jinn el yooedl el 23l
WA SO P SOV P [ SN TR BN |
glaza Y1 3 5l

P

Sl

355 oy delendl 05 S OF Koy | petiiast 1
nlr] ey Tl

13 Lo s 5 Lol oloellavaol) Gl a5 i .2
o cobdlaadied s o 83 Sla C;LS
ROTR




B gl sty

www.ien.edu.sa

dagnd) delexd! A Scelins
Population Dynamics
(Ag23353 (1S g (LGRS T3 (0 Aygunt p1531 Slolan oy (IO
-Bged Juray
Badoes ailas delazl O] € fod o o Jous ot U 5y odals foa 5Liondf s dag 301
& sl Olelasdl Jaslas il elade sy . Lgao g Lo L dlan il Sy
) Lroar il S il el o s b Jotnd
At delentt padlas
Slelordl oda ha sy ol Slelond] oad Sl oo b lnzaz g1 5 o
o.Laf.xsa_wsj.Lajx..;Jm)c@jjo&)cbw\%%:&oes;muéu}u_
UL (bl ol o Sl Lo Aol B il sl lor sl b jailiasl
4 gl delazel y25liast (sJ>| Population density dyg.ont| dclant! ABLS
s> 5 S dodl B slieadl sue Lgy Aads 5 cpopulation density delesell 3.9\.?5%5@
& o] o el B3l 0ty Slad & el e Lo BLS Sted s
3l e O 5 B s A el e g S I 3 ,ST3—T IS
N5 0 32l 5l BLS 0 4S5 A e galaedl e 50 m Bl 13] Wl (1 m? JSU
deloxd LS;"'T iol HL_a Spatial distribution d-eLexll 31Satf 2y gt
dalate ge delaad! il Jass @ Juaits 5 cdispersion d—slosdll S gl
( Sy cplamall 1 n w5l e Bt 61T B B—2 JS B s g5 830
C)fjwt_ﬂ\mww\@,ﬁ\ukdu@mw (Sl
253 e Ve — i 50 s — 2l el 15 e b LSS 548 1Y)
La b @S5 A a1 il sl a T 1081 Lty 5 sl 315 gy - 51 sl
Lerger Aol OB el 5 5

Population Characteristics

°

®e,
.... . =
se, * "% ,00

=1l ajljg

2022 - 1444

3-1

TRV

Al olel b Lailas caas €

bt w1 508l 1 e e gt @
sl el sl s

Ay Sl w5 Gl s €

O3 paall dasi pe
T Py & T SR L WYVECTR PPEX]
O (PRSP PPPUNE (JEN S PE PN

Suadant) O3 plal|
& sl Aol ) BLs
s el w8
B e dazny Y Juls
BUSII e dozmy Jule
Lol sed ddme

o U1 5 ol

L1l s 2l
LolewYl 6,0l

S dele 15S 0,5 3—1 J<ui m
e e i 5 055 Lo ST 0 5Ll
Jxﬂlbb&‘_;.hﬂ‘éﬂl@)ﬂ|&ya»

Loda



Population Characteristics

ina el e Lo Ll o (351 391 25 (iS5l s 5 8302 Bl (3 tons 1513 ske e S Cias 32 JSCall

Y s
) a5 ) cad
rLb:.nngbLG M\@ﬁ@)}d‘
Alie Sllus & bl e
\ ol bl 3 der g SUYI L
NESPRY: a1
Ol gag 3 LY 55 a5 530
B b g it lla

i A b 555 e
Lo s Al oledl 3 G120

N o el G e U

®oq, s00®
L X Y Lo®®
L «c® @




& gl Ol elaxdl Jais Y population range 4—gxt! doclexd! BHliad
s s (gl SN 5 Lgnpoor Bt a1~ 2l lolosndl Lgna 5=
Uwgua;gujump—s—sJ&.ﬁ\g;w\}u@u,—@ﬁ\ﬁ
Lol 25 yadl ) ALl oy 83des G blin b selall Ida dr 55 3] 410
o el Ol b i =33 Sl b al sl Jrem 6 N1 61 Y1 Sam,
@)&J‘EM«J\B)L&HJ&LAQUL&‘@&J&ﬁjc:\w\
o S patliast 5 LS| o s 5o GBI s Lo Aol B il
1310 SN 15 LI g Aaead & 5o DU ol 5 2 o) sl
& SN ol gl e iS5 Y LY tlgrelon Gl i 5 Jo 355
ole-).aé.x.a&b_és_éyuﬁ-wd)jﬁg.&éSBJ._iJaJ\C'_.ﬂjﬂ\ii]a;aqés.sﬁjd\
ol s 5 £aS 5l (g 5l J gl Jtms 51 (s 1 (6 2 s 5 6551 o]l
Jol sl IS5 6 5 T g pos s BasDle b o) 31 ol Aalanall b
o 1005 —eoMakazall s dusliadl doel B slieadl s olu 2ol Lgs 5= & 5ol
Wi Lns SL sl w31 a5 0313V

Gl o 55 (o ool U5 el | ey Lo 5T aas OF e pmass i $51 53 131Le
Agsler

Ao dalandl 3adonal! Jalgal!
Population—Limiting Factors

Lgazaar Lol U8 gliwall 61 5 B3dows ol g Sl OF S fuadll b calas
o sioes Jole il ¢4, godl dolandl slael 33 et el 330 01 055 J g2
ke oWl & sl b@\;\ﬁmﬂxﬂ@u S35 A szall slis) sdeas
Gelasdl o 835 J] (5352 45 el Wl polanialy) oiéi‘a@\mg;w\

Moz as J] (635 Wlal 05 o 5o

dazad ol o5 BUSIN e daxas ¥ Jol go tisdmeall Jul gall s Ole o Slia
AL e

LgT s~ Density— independent factors dalst e daiad ¥ (el ge
il s 5 b & sl dslaadl sl 3T sde e dez Y izl b Jole
.density—independent factor BUsI| Je dozas ¥ Jule

®e,, s00®
00, ": " o000
e, "', .0e
el = ill ajlig
hinistry of Education

2022 -

1444

Sl ettt Y

Jlealu¥i g selal! Jleniw¥|
PP L

Distribution & 5!

g dr gy Il d Ll s atalt Jlaaiwt
J‘:"&"":) M L,_S'U‘ OK_L‘ jT “').\_Ju GL?:)
g‘l’éfu” M/@’J:}J““—"«U—"(JL&_}
Lol il i oy ey s
A3 gl 4o el

L5 LtV 55 10l Jlaaia!
oY e sae )

e LY Gl oo Ui
10y

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

BAINI e Ruate ol Aubaalt oyl Sl g5t

Gt ele im 33 il B
o D gl iy A AL e 302 bl
A G G O (6T (3 i b Ll



¥ med G i ]

)L?g.:‘w(m;&f.w 3—4 < m
2630 ¢Sl e dexas N I Jol gyl s
S 3 05 G s\ sed e A2
PN I P VR HEL R PE TP |
Sy Slold 2k il dor 5 13U it
S o b M e Sreld) G5 ) 3

flegetls G 3314

W'ﬁbe‘wﬁwL

Aget) Olelentl sl @lle

Population bioldgist
el LYl e oy
sathas iyl oleldl
Loz 5 L sai Lgiog cole| A
SERTHEEIT (= NI

L2 51y (po | @3 Ayl 331y

Joo cdn all ol bl e g oy s DI ol sall ol gadl 0da 0 5S Lasle
Szl 1 gl e leadd 83dmeall Aot Lol ol ] Jo . At Lol ol ol
el 5l ol Sl s b il sl gl Yl ol

ksl LIIsl

D o> Lo by gl el 31l 3G e Vs 34 Sl s
JawU\‘\JL’J\U\fJ\a}):f.b.ubbb mw\oMjéﬂ\M\
Sows Jltall Moa 5 . porll Alaaall e 231 o Syl e 291 a3 2
L ! e eladll IV e il oda b sl i delan e O L)
oo b Cilies 36 B T s 8 8515 il 1 onl) 045
hrs s all UL e eladll J| 5l o (535 S £ s
wobon 6 g s gty Ml 0 p el 51 gl Sl s il £

ol eSSl sV e

‘UyJ“\.GLQ}J\V}&JJJou‘-;‘ )Y\CE_WVJNQLW'Y\JW&&J};M
Lo s— d@Y\%\u;\WL&\M\M!JW PV PR L
S smmn 233 (] =85La) o) ol o5 s ladl Jlne s 525 5 5 sl L
Asts ¢l 30 I3 01 3 JIBLOYL L)) 53 35 LYol 355
v By gl ol gl s I gl eVl eda I Sl pe (iibo 5o 8)
8 o)l 1 5 & ol Sl lomd sl cnadls Lagorr il ods a5
5 e yoedl OLas Y1 daiil does eladl s a1 s ol 5l & b5 0T LS . LY oy
LY 6831 gzl 31 gedl sue b ghall s ¢y ol oo landl BLS (o Aoy
el 3 by s



w581 A3 al Ao Al

—{ 2400
70 [ .y~‘
oT e 2200
— h.'ué
60 - — 2000
— 1800
g 01 {1600 c.
2
a 20 1 — 1400 %;:
3 1200 ¢
¥ 301 1000 b
y : ! —1800
U4 \/\/" .
101 — 400
1200
0
1955 1960 1965 1970 1975 1980 1985 1990 1995 2000
A
dr g Jule éTWQDensity—dependent factors AALSI Lo daial Jelge Gl b il s o bl 3—5 S W
ooy ke G Ll 3y 5 & sl Bolonl s T ste e o s Bl 3 1 s o G301 0 5l Sl el
Jolsadl e &}J\ ld» 0 4SS L UL 5 . density—dependent factor 43Il e or A s e A Al 5 ol
s ¢ il 5 ¢ adl s e ul BN J2a ‘fo_,_ Yoole SOV sl sl 13 & 13 iiws

?(-1995 Ll

i L”59 r1945 (aLp qe Sl leland 5 4 5 Sla S {,J Predation (! yia%|
A5 Bl oda JJ I Y1 planl 28 Lgra e 055G OF Sl o 5 5]l
s - 055(20) I Sl elor sde Juo s 2SI il ol gl IV 5. g
sl elale Wl o (gl 2y s 2l 35 amy Joog GiLy alass 3—5 JC2)
b dazn e gazes JS sl 3T lael b Ldddl OF i > 5 ¢y sl e Lozl
e St B elar sluel Jtag (1 iomiadl 15 i e =YV is yamal

5 - . k1 2 “Lt’hx‘
. 1y e 310 shaet B ol e ol LS f bam oG coin)t | T
g Sl OVl o Seillsae s LS Wl B3 Bkl 2 DRERRL

i ol B e ez ) (651 ol gl (0 Disease oyt BUETTION
LS 51758 delasdl ol ;3T e 0 40 Lo ¢l ol o Sty (010N

o IV 055 e 5T s oo A g Jimy 6 a0l OY 35 65 .8

FU PSP D | B U AN B T A R VA PR OO W - PO I

lelar e Gy LS eyl oolelondl e SIS Gy 1ns e

gl e 6 5 Y1 5V SBLL s SLasdall

®o,, s00®
L]

oo, ° e®®

oo, . ee

el = ill aylig m
hinistry of Education
2022 - 1444



LgBlS O 5SS Ledie Aol 08 glieadl oy Ll sls 5 Competition (s Lty
SR o Gomlall 5 ) ol oo s dm ) Ao losdl oo 313 3 Lokind 13 S
ladl ) gedl e Lgi Lo bl delasl o) 3T e Gy (53 s 5ol
Oledduiny crilitns oo i3 31 o sl ol I g 1 3Ty Ll ooy 3 5
BUS b oLl ae ety 26 Dol 5 ol o 3Ll a5 L 5 5ol
Col) 210K J)dsland! sl 31 JUisl T elelboeal i 4y el de Lol

sk BT Sl ey Ao lasdl e Bl Lokie 5 A3L5] 351 50 y0

e bl Sl &g eler e YLt 3—6 Sl b el Ul i
o) Gl Jane 3 ions sl 8l \agw\w@;)w\).w\ﬂ\
5 At 01 36 JSah B ;\J;'J\ct..a.i\.ax&).l:.ij_.»sisj':iol.«ed|oM;\&\OLﬁ;);&U&bﬁ/\x&;g
bMﬁ.\}\ﬂslM\bﬁbMié:\»l r"’“)wu—‘lé’jiw‘L“j’QL—"j:’J“Mu‘jfg‘Qj—“ib)w
Aol Bt Lt dpolall g ol ety b gl S izl

La 505 colelanadl ol 5T sluel o SIS ollalall Jows Parasites Olututatt

Yol dny o g 5 05 I &y ol ool e 513 3 Lotis 31, ¥1 b 0y
8 e S B 13 delond yod 3 U S35 BLSUI e 1azne

L godliclazdl jailas (,.AT .y* Population growth rate dclext! 903 JAne
a3 &8 s ;|4 population growth rate dslesedl ol Jdas P59 s el Jume
e e oy Lelamadl yod dtan iyl 5 22l slale Lo poy AN dslondl
I gadl sue deleadl al go Jbmos daaits 5 20 ol 5l A el Joms 85 s i)
sde (g1 eld Il Jme B pme Bl Wl o oy SIS 5 83dome B3 3 b
Bodoes A8y b ALl B L

Ao 553 omglls . SIS e J 0N I 5T Bl ] e Ll 5l Y10 0
095y ol :\};’Y\ sde o el &) ellde sy CJJ:.AA emigration
) elode andse o Clla.p.a s¢® immigration L1l s gl Lol . de Lol
5 e 05555 g g g i elandl J1 O goniay p sl 31 sus (e ol
ok Sy SUI (VL Tane 3 G5 2018 el 5L s 2 5
sland) gad Jias dynlosd 3 s Yool s gl Jutms 5 il 5o

o b AT i o G e el ool Gany gl
o e o2l gl 5 Baadl s 0 G B e Blazel 5 Y1 Lgaany
Tloa Zebondl godd il 3 ol Al o o Al 31 Ja el
) 3ol 5 ga g Nyl 25 e




- 3.5 F~
3.0

2.0
1.5

\~

(O9tly) o1 il Acle

1.0 TN,
Ll ke /1)
0.5 i =/
0 l I
1 3 5 7 9 11 13 15 17 19 21 23 25

delor 5042537 JS.J:ﬂ e Exponential growth model g_;.%n,a.m Zosad
Ol o 53 01 1 81 Lty 3 5doms sl 5o 3 5 5 plbadl o O 201 o
25 e 05,56 L1 O ALIIS 5 5815 lanall s e pames gl 2L
e o e Lelondl o o dikie iyt o) 31 sl 5 e I
31391 g pome OV thelasd] gad Jdas gyl o3 ¢ 3b L) 5 o il
&y el ) | (o B pnle s 313 e Ol Vs sl 1 e ol
B e B o 38T e O 1)) e loor ol 2

Ol gad Ty Lo &1 La>Mx 0 3—7 S o) (EETETETR -« 5D
L,:u%,u\cywdm‘Jqﬁw@m@wﬁg\pou@ﬂ
W@LJ}MM\@L@J\HJMMLALcM}A‘J\\Mubu)
NNy uwgﬁ\ﬂ\u@yﬁu\g\w\wmﬂ\uuw\ywj
cwqm‘LM\of\,.m;)\jg\(s\»wm,iju\,,wwu‘dpvu
.\@\Mww\wugﬂﬁcwﬂm)w;)\ﬁ!

< LS colelazddl 1o dodadl 4 o5 Logistic growth model grmuid) e 7 g—ad
o5 3= S G el 23 50l e 25138 IS b eyl 23 50l
ISty S 23 50l DT ¢ ool Gy 3 LS s ol 25 0 02
ol Sty i) g0l 23 50 Jay oiedl lag .8 G ol 4y Lo
bzl ae el 5,05 die w1 gaidl i b g 5T delondl pos Dol Lokie
ol sde e ANl sae o lace &y ol ool mom 53L 5 45 5
A1 5 el Jdme e A 115 el Joms Lo

R PSCIRN R PRV |
10,000
j'. 8000
’g 6000
U l Su. -
3 4000
3L
2000 |
®e,, s00® 0 | I
00 _ ", "_s00®
oo.'_'_"'_'.co 1 3 5 7 9 11 13 15 17 19 21 23 25
- .. Acia j1 5y
Pl ajljg
hinistry of Education
2022 - 1444

G e Ol o IS 13 37 Yl |
gz o 2oy Wl paiin &y bl sl 0B
e e gl

ol iele s e ¥ U i
g, Mg@ﬁd Aot

PPN TR FP-N {
exponential sl4sY! § Cioliadl
BN e 1 ) el slae Y18

b
e pmn O Sl el ol
B e 6 Y i OT Y s 1

Lol 05 055 e 3—8 i) @
sl g e 0L S0, > S e
Bl Aol (6 s B gy b5 ¢ o)

.@@Y\a)wlwagﬁaﬁx&



Ol s ol L>Y 3-8 JS.&J\ Sl C".)‘ Carrying capacity 4o laduw¥ | 5 43l
sde ST Jo sl s dulaca V1 808l o pore o die B 55 o] g
55 U by il e widelns e Bl i Akt 1531l 3 e
o1 g 83des dulas w15 50l 5 . carrying capacity dulai—w¥1 8,48l i_Sos
sty Sdeler pes Lsdind . Bdaadl 3l sl ¢ oSV 5 el 2511
Zolond! s 1 650 Loe il suke Lo 1Y 5l s iy 515l L
oo dslerdl O 5 ey ¢l plland) Al N1 ,0R1 (6 st ] g
Tl N1, Aol 0 5l 13] el L3 g 5 ) ol penas Ll ol
SV el 5 3 e o s 3] 5ol OY ]yl 3o L Sl ke slonid
53l (5 gt o BT I Ao lazedl ol 3T sne olasal )3 (655 lgnar
Cro el B a5 s 55 s 3 s o Byl Y|
rs i Lo ) e leleadl

3-8 JSil & Ll o Ml = 5 Reproductive patterns ,3 (S do Ladi
L) Jol g e Bloa s Lobaa V15,08l ) ey - 513 3 5131 s O
sl b Aol L3 el 61 3T s G ¢ o) Sole Lol gy s
Glieall sl 353 by ¢ SIS b Ty (1 ol s ¢ 51585 ST 1 5l
!

GG Slle e £ L

Ollas Yatt g SLILL W‘jg‘&«.ﬁ‘ 42 y2e

- Lo 1y A 01 sbliaalt

oAb 1994 0l 3§ Ll dela oo oLl 335 J

5 o8 .}; . . &
Mycoplamsa gallisepticum xlli hadl and eSS s (el Gy e 5 L (1Y)

— 1994 == 1995 == 1996|>

(05— ) d 540 ) saanll 3 ins Mycoplasma gallisepticum

ke UL oy O 55 ket o5 3L Bl (3 6105 o x5 1

A1 slan)l sae 5 Llall_slanl slael slas 2l ol o &

| liaall ydige

IV G 2 3 slanld el 1LV GL) e 1 bl 35

v
3.
)

Al ladlisle ol 3 e BN L 20% J) Lo ¥l Jums e fuo s

1

2

ABLU‘M‘

20% 11 ALl ) Jotas Jums ctas Sl s A gl @ UL g 5Ll s ) Janil 8 1

G _slandl sl ) auly Sl o i A 058 W2
$1996 51995 (palall

ROR s, Fad 3l dlasdl wlels > A< 3 Mycoplasma gallisepticum |kl S5 f» @i«

Gregory, R., etal. 2000. Parasites take control. Nature 406: 33-34 o bl lda 3 UL dsd

.... P '...
. -




55 ) ol pall L 5Lzl 6le o )il gl s LSl o S i
(r— s;rategists) Jdredl L] 2l ol laxdl ;\}T oen S s u‘”
@uﬁd\@\gﬂw@\;\;\@&ﬂ\\ﬂ:@) b S a_e
@J&J“j‘Lff‘J.*.Hoﬁj‘;duS‘OﬁA}w‘byw‘j‘M}»}J‘Jﬁ“}a.“
OIS WIaLs: Jaoc)&aub}l}wo.)@dﬁbobl&j 3l ol s
Wl 5555 s gyl s 1pn Lol 3laas .39 S 3 oyl 512l S
1Y) o i S Blaed LD = g;.J\

fL Y1 e sde ST ] e c(r— Ll 2l (5) IS Jotms L) 2l dotas
£ s s ol Rl ol gl o B3l S U035 5 558 b
8 Jal sl (S Bole s g slze VSTl Ly 5 S B T LYIJI Y
delaxdlad as Y il laedl ¥ e g sl b BLSTI s suazaadl
A 5,58 BtV 55030 5 e o B

®o,, s00®
00, ": " o000
e, '_',' o ®

j:uJ._L.L“CI Ilq

-":u'fhil-

8 sl 359351 <l 3—9 )i W
SV e § S Blael WS s

By § iy 18 ) sasall Jaladl Lo it
a1,

K- ateb;\jw\w\c:sfl—lOJxm [
AN 3555 el o A6 3las] e
ALty Dle JI e oSl



Aaaa 1SHY O yaal
Fluctuate (i) o
daidWlobmdi e il
Al et oo Sl assall o gl

b g b Ay
g;)éﬁ//ubé‘_ﬁ«”‘zﬂfﬂﬂj
......................... P b

Drort A Y o OB (i) 5, Sl B end Slelosnd| om0V
AL Elat V15,0 b oo 25 ) ) il 2 e Sy iy
B g o e 65T ] e e (310 S b LS i Y L s
felad! 31 315 . K—strateist 51 b1 5,080 el ol 501 1 o 5
1T g5 g Lo 85505 parel 85 ) 2 dn ez 2
aUd\u.aD’\SJ.e}J‘cLoJ\MJLo;uJJM\w;L@Ju}SJWuY\Ja«Lb
e ¢ o) Ao s OF ) ol VL LS plaza LoS01 3l 55155

3L e

Lo LIt 55 gy gt .5
5 i — 4SWI AL sls 13
“isell (e i he
ol Y 23 ol s 55
: M‘ é’ ol

A e 6
“‘“g.aSL@-Jw.aaéJLm S|
— ol Lga s— el D1
A bl ol elor

®o,, s00®
oo, ° .o0®
oo, ee

Aus y1 ,ISBY ) ugd
...,
dsland] g5 55 O s oy JS
.LA}&JJJAAJLL?Q&S}

dolazaV15 )0l s sgt0 paint .2

jJA>uJ\JJUAﬂ}

Bl e 5 labains ooy

Asbezdl 155

RNV [ T
Eo e oVl gl Y
olelaadl Aalys

1

b olelar S 20
D L Ly Lgmarr Eell 15 sl

;)_A;Js:.x_md\‘_}_»\jﬂ\v_@"o
e e Y el e lelondl
LB e dazes Jal g 5l BT

e leadd Zuleze ¥ 8l dis O Y il e )

S 321 masan

A Mt
JQL&JL& L J

.ngig[gcub[x>d[9cubgﬂ\

s s bl Ol slandl g5 05 @

S T dodama o 451 52

oY Jobladl o e
D bV e o 5 Lekie

Lok

e

o




B Gyl dasly

= (o 1) At Aclaa
Human Population
RVSURYIVYIS TYU- V15 PXPPS TP RUY iyl )

ke sl al gall sl Jtws 0] € il S5l 3T uY Gt AU 5 Lt Lot o das 310
W s clane 3 13 (63 e OVl 5 08 —alll i tas— Lol U3

Human Population Growth 4 2icd) Slelead! gad

ole losl (> dwl yds demography (Lél & 5e5]l) &;La:-y‘ RiCon | ‘..Lf— g
311 S 5. b o5 Ll gl oV s 5 xS 5 Lgma 5 955 Leblis 5 4,2
oo e VT8 LS deler J g b ol s

el YT e sl 340 ste 3 G BLS 1y 3—11 Sl s Lalase ) O >
o Sl s By i) Gl e LIS Y . Il U eae 1Y s
Lol el el b o po ) ool sl el 10,301 0 pe
(SN e 382l ie bl 335 poldl sl Ml Jaaseadl ol s ol e s
£1999 pladl J gl 5 ¢ pased ke oy Il OIS 5o 42501804 ple 3 5
et 0 5ka TO OB 1a sl Jkns o3 el B | Ol s Lo s
A O e Cielian OF 6 szl o cole IS IO sae JJ 0 il
sl B 53 U5

1 el 2 el Sl e QU e o Cs 8, 21 ael ) 3—11 el

1

12
1
1
11 i I4
1 -
10 ! I
o ] i LR
anll ] 3. =L
}’. P | 2} aalt spantt| R
4 | . RO TIPOSRT Uty VRS B E A
- i -
I : \ )
’;lf 5 : \I Geellall (S e
~ i — (1350-1347)
ﬂt gl &b Wit iy T T | |
> ety ) o) \ \
3 1 i A Lalt Auagidt Aty -
1
2 } ||
' J
1 ! | |
1 =/
S e —_——
0 "
oo, u.,.“.?. 7000 6000 5000 4000 3000 2000 1000 1 1000 2000
oo, : ‘. tlhme ) ) ) ) ) ) ) # a »
o e, " L ee
R o
=1l ajljg

hAinistry«

2022 - 1444

3-2

TRV

A2 e\ ped olald] puags €

o Y I 6 andl oS A Gy 1yt €
Il el goill g ol sodl e i
el e

ol il Jo 5 A st gy €
G

COla paall Aaipe
V13T n e ST Aptaiwty 35
@bl e syl tiaadlad 55 0f alar s

A

NORPS I ARYE N
(L1 ,2 sapll) sla Y1 O e
S gl

delanld (g inall padl

gl s Al



A Aclea! 2 B3l B

2.0 \
1.8 v'v‘\
1.6 1

\ 2003
1.4

3. \\/
= 1.2 DES
2 >
2 1.0 S
1a ~~
0.8 %
0.6 b
A )
0.4
0.2
1950 1975 2000 2025 2050
A

G adblast I i Llsdl oy 3—12 42l W
oo oY1 T e SUL sl OIS e
o Bl 83 5 02003 ple ) 52U 01
£2050 ol

02050 ple 3 43 gl IS 8l M1 s

clasl> > 50 1 . 292 Technological advances (yelal| addil
o )5 & 2l Slelead e 0L o o gl SYY 221 G
Aaeod) 21 Jutey S 0LV Ty 20 Bl V1550301 (6 s
iely I by skl ool o tialaa¥I g8 o o 2GS glis omns
sl s olal f.usj\O,Lusw\wﬁmssgjggourﬂ%sj
ABLEYL oo e b gl ste N 5 0L el s o5l
Lol Y LY 5 w5 st 5 S leall s 0 U3

2l dars 83035 ) S el s (1 13Lad g $501 53 1300
oLl 43 e —alll 03L— Ol
Human population growth rate 4015wl | Olclesnd! guad Judno
e pod dubme O1 Y] 5o 13 Lo &3Sl 2ol OF o 0 1 e
Sl )T 25T e LSl 8L 1 i 3—12 K& s o
id grodl L) o] (ot oS 62003 ple J] p —adl 0 3
}a.'«.“ L;% Sl upruY\ Ll JI Hﬁ) .r2050 rlﬁ s EJL::'}U
<l g u:“J‘ H RIVRES J’Jj\ de e =3 Ef1960 rLC« ‘-;’M‘
& sradl ] OF Jadaseodl oy WS . 2 O 5e 60 oyl Lo LDl
rLG J)l?u} .r1962 fbgzz%d@kﬁbJLWJ oL(.Jb.»d
ple d gl & Lalaseddl s g oS L5, 5 1.2% ) oeails 2003
ALY e s 3505 €0.6% (o 3T ) &l ) 2 2050
SN 2 e L e ol oY1 I s sl

2,355 U Gl HLS 9 ol Audy

A1 Ol Lend| dasd




St et Sl

Trends in Human Population Growth
o pdls G2l eI e Slas N e A sazes et lelanel Lol a5 5
s el s sl ) dse )W Sl Gan 3—18 Sl e s
OY ttelosndl gai s e Uil i g3 01 el 0 ] LS el
a0 s s o oy ddleseadl J ! B g5l ¥ SISl 5ol
cgolasVl w5l b alis Al el b Sl sel] clalas]
sadl diwe b ol o Ss Lol 0,801 5 o eb Il olaba¥la b
Lo ball ol ] b Aozl Jpll L a5 coeliall S50l s SISl
o dslondl il o s B Bt ol LS 3 5 1 el
S gl a5 Sl 5 Jine ] Jle Sl A5V 5 Jutas

.demographic transition

15 Sy ll I3 s p S ol Jtns o QREETOEIR & JNTD
(65 20102005 o 5 201 b 2oyl oyl il 3 ) ol ke
JSI3.65 L3 2l s M1 s il ¢ e 21000 JSI15 )50 23.57
(3.2%) ISl godl Juts 1S 5 ¢ jase 1000

G 8 2l 8 ¢lilssen e M1 015 BT J gl 3 Lo Slis cyol 3
b Il ks 1S 5 ¢yt 1000 JSI13 5) 50 37.10 dll sl Jokns OIS g
(2.97%) SISl podl Jdre ¢ 23251000 JSI D1~ 7.35

iagdl ol 21800 J5p1351-1347
RN TERTEN RESMECRYPIN]
G Oske 755 Lyl

* AW s

AalSH Juo

Demography 5\ r.l.a
s o LY dds —demo
aul | 5 e IS —ography

MMW‘M
(el J g 41 3 b Lo 2y Aanise
¢ ol o] o 0V o S

LA i) dclentl sanE,G 3—13 Sa)i B
ol & Jsl gl oy il o, S
ol e G

el J o Dlas J 1798.| ) l
i . }.? ol eldall dizay p.(69,000 \
oAl il LS 1 2
¢ o . 145 asd 40,000 1) 15,000
U (Sl G 1505 3 5 s e
- I AU il dny 3L 1 43 Lo
aot w SH S d
o ve "o A Aol ) g2 c i .
eeelc. .*lcee S 5 IS slomdil e e /
s, ", ., a0

el = ill ajlig
jof Education

2022 - 1444



A(2010-2005) 5,54l b At palt Sl pians B HISud ! pall| Y e

Bl asgeun
Gt
[ s

| IR 0 otagudt
A yal) Ol yle¥ B 5
[ YW N .

. :‘;“" 3.2
2.97
1.97
3.07
2.85
2.52
2.22
1.84
1.76

1.51

1.20

3—1 Jadatt

PRI

£yl 2l L
el & et

Ole el

LWl 455, Y1 4L

sl & ) LY 5
i3yl ol 5y

Ols sl &y 520

Sl &) gea

il e &) pem

Gl b1 B sapll & B3 &y ) pgacd)

i all L

5L 52 oo o1 5T O Gl izl 4505 Bealil) J 5o 1y 5o s
oazall Sl o T o T o 3 3.0 52k 73 g S 1S
G 31 sl b Tl £ualtll S s B3yl ) 3Ll St
2020 ple 3,5 0, Je 37.2 )] 29.2 1o Wil e sl 0 35

ioedll Lo JI ot 31 21954
INPS N (PSP PSP
IRCO]

s 2.9 01 L35 22004 @
Rl dms | gl ased
Ay A gy eall 4

o3k 58 5 21945 — 1939
LU O 4 I G5 el

s

Ll 15 48Y1 el 21918 4
oS (32 40 1) 20 (s bs




o 2 L§J>'-;Y\ < lal>sY1 U1 Zero population growth dolenll (g y2al goid! - a»,\)_'d\ C_\\D\..\"S))\ L
Ledie U3 Eousw 5 .zero population growth 4—slesel) L,SJ‘;"‘J‘ sl on delaxl 5ol 3 ol Al 501 53
O.AJci.:l;'—‘.ﬂ\ZH.S\)C)@)J\JJ&A@%)BJHM‘).\J\N‘d.stj[_m:;i A:K:‘ti’o—’*]’ Tl_f)?\Sg,:S\
Eu) p2020 ppeolall o g aall ol ) fmy By VJLJ\QTQL,S):J\ KPS I I KU PP SN [ WP P

e OISl 3o 058w ) £2029 5 (o ke 6.64 OISl e O3S 38 IRPTTH PSS I
Yl oSS Y a3l 1 e i s SISl sl OF s s (Bon 566,90 1 [ O asU AN on putiei
0 g il pordl Bl o | I s Lok g Lty O 5 36 15 35V )1 el ol g

2 Ol &y ol Al Sl slaeT I3 0 G151 38T 0 5850 OIS (5 jandl oS A1
g Lo Bl 3 on sl gy Lo 3 on sl iy 15 Lol 5o
G sl o2l O S Loy gl
%ﬁb@éi@@d\dfﬁ\ﬂud@&yAge structure (§ seal| ciS U
L}&U}\;J&j);s;\)\sd.c age structure (é}“"‘” S Ak bk g el S
il a3 ool o 30 sl 5 L 2 5 O ol A e S
ol = B iV s ) & i 885 (Gl 20 o 81 janl) — L in
ol =358 BT ool o, 3) Lpaslam Ly (Gle 44 5 LA 20 0 ls
ot yall 5l &) 51 A et o (Gl 8 n T 55l N s 314 K
AU D55 e il B Bt & pend) oS1 0 llalans Jas . 3—14 JSA) B 1 gl i ad) L Sl
adiz Jas M & el u Loy

A0St Aelant) 2 (g jealt oS i

(S slad sad ot g3
293 9aud! A palt ASLal g A y9gent! 203N LW A ysges
Sy Gl _real! Sy Al 3% st A Sy Al
Ragiail e Lo Al pe o 80+ ] 1915 4. |
[ 75-79 []] 1915-1919
o 70-74 oa 1920-1924 [
& 65-69 (2] 1925-1929 B |
B 6064 [ ] 1930-1934 | . |
EX 55-59 EXa 1935-1939
BT 50-54 KX 1940-1944
[ - a— 45-49 EXm 1945-1949
[ e s 40-44 [ o] 1950-1954
Ayguas)t Al ye [ | 35-39 [ 1955-1959
[ S 30-34 BT 1960-1964
HT T ] 25-29 BT ] 1965-1969
HE ] 20-24 [ — 1970-1974
I 519 1975-1979
I 10-14 [ 1980-1984

waus» [T | 59 [ 1985-1989

| oo S 04 WSS 199195
I I I I
10 8 6 4 2 0 2 4 6 8 10 6 4 2 0 2 4 6 6 4 2 0 2 4 6
Aagundt Aelond) Aeud Aagundt Aelond) Aeud Agumt! Aelondt A

Daladl ¥
ol ghaadly Loladl wlelia= Yl islias e 3Lall _21430-1431 el (43) (g sdl glax VI LSl s gnd! -1

oe, Leee (YN G5 A 8 el oy — OIS s el ol CenSUS ot o 5 —2
00,s,%. ", 000

el = ill aylig
Ministry of Education m
2022 - 1444



sl s ooy gos DN U305 i o pois N D01 5 Jaaseadl |05 Lo
OS] (6 ol oS 1 Jadaien OF S ol pos Gl Lgd 5idl 055G I
gzl 5ol 15 5l (g andl oS A lalases 4y alS (LI
314 ISl B4 el CS1 I llalases (o 118 S8 53 1316
Jdxe ol :L&g Y Human carrying capacity ISl 4o ladiw! 3y 3N
~ Lo & gl Sloloadd Of o g5 5l ol Bpla Y16l 1)
(el pladl 3 555 Ll elg s sl 13] bl 8,08 — &y il delaadl L
wdelw 055 . sz (5l Y15 Olebnadl 01 SISl godl ez ul 13
Ll I e S LS L 8, DbV 5 a@ll sl 5 b & doedl oLl
ez V18 u@l (6 grme s LS delosdl e Blisdl adasedl
6 st oy oy 3 A5l e lendl e Blasl b dagadl g 21 sl sl o
355 JS a6 sl ORI b 5] gl £eaS LS 93 5l Al V15,01
il Jsll b sslaol s ,STolaS 5 a0l g oy Bl 5 delandl o
Al sl s all & e Lozl

J

..\Bl:d‘,.”&a:m

LY gl Y1 e 3 g3
A\l sl Y1l
BERUPR WIS PR B R SUN T
ezl Lol

et o )
Syl oS Al Bt o
(Y ol Gatens

i 44-20 $44.7% %0 190
2.4% : (5 5 Lad 2w 45 ¢52.9%

5

3 ) £~ e e
3 -2 masaidt
Aty )0 HISaY ) @gd PSR
L;r,.J\_m) 1
oy IS sal
ST ollalates g 5y A s 2
b odony ¥ AN 5l & jandl
303 lgd Sdomy Al (S 5ol
S 30l Al S8 :
gt D olelel Sl S Al sy @
L*g"ygﬁ\julj\jbjz 3 p@;éwﬁﬂu@&dl
privee : .JJV\J\@@&;&&;L‘,,,J\

b Sl el N dre ol @

: Leloall J sl 2ol J s

. RIRVIN

- delexel Sl gl i >, ®

s el daes (g5l Lode
2ol I Jaas

Flgilleda b odlpsile lolondl luy Bl el 4 D saies b dlacd 5,08 Lo, @
sl b Yl peidl 42l RH{ TN PrEve
§ 40l
o2& <ERNEEEE .




el = ill ajlig

2022 - 1444

NS B s Bl e 5 60%

Ao e sladadl Rz Blay Sl ol by
Gpo ol il 3Gy il o ilan
b Fledl i ol il eda ST 6, adll
Ul o I3 56 JIBLoYL ¢y il
Sl BT 5y il S 53,
S5 et ol Slelar i n ol O

AU ol gl I LY s

R e

oF s A AV ALY oy yas
iy B dramw o) Ll L) Sl
g Slolar s Lol Tidadll Gl
15,8 oSty eldd @ S5t ol s o 1

o ol ol S e uldd s

(i (et Q) acuald @5 2006 ple Al -2
t‘}.’ﬁ" Aales 9918 Lo gaa (11 ,33% Ly 5aukga]! ﬁ!}l‘}'i
o Latal 1 SR S diag . 1973 alal (o1 ,20%1 e

Y Alnd) Ol Lo '&...ub:,:.lé..ﬁb(:_ab.h:’-
At (31 g ) ey pietd A LI (ol (qu yLra O g
168 lans 1 Ao (Bl kel | ylaucmil 2y (550 9
e J g 3 sb o g L el Al )l 05
BSS A5 e 5 s sl N1 L3V ans
ey s Ul £l Y1 G 5 m s cidaals
Sl s AellaoV1 LY bl il 5 Gl
4 555 skl elaad) OISCe 3 5 & gl Lo Y
bl ada s Llesedl s s

5515 5 audl jtend Ayg piall Adl) Sl L
g\xsjc@vi%g&,sﬁg%;u_mufw
Sl IS5 e D ‘@)j;“) TSY
oda 3 g5 il e Ji5 1 s ple IS skazetal]
il dezns s cladana) Sd SWT LA @l el
oo Lt 3 slasY sl Lol oda e
Lol 0l i el oda s Lo 5 ccloidl]
O TR | - | FESTH JW P PR TR P PR
o sladadl J 5L oo Aiiialt daialt G5Last )
slo VI Sblu s dee sl dellaw Y1 LY oL
ULy Lgre s s bl i 301 5,240 s & gl
SLYI gl Blasen @l ¢ ol Fldl s
PS5 Ul gl o gl M Blasd Jud]
CH PN PON SN PSN iy 7 pt s SUL o
L) )



Accd) ple yCione

9 g Lot duud ¢4 OIFLA (uBLES Jo

s tﬂusguuws,s\,.auw 5o sl 6
blaalie Jrew . aulul 6-5

JS P asl SIS (84l Gle 5 7
3 i 21§ e i UL S U3 5 5l 5
oo s B s Gosle s S 3 BLIIOS5 o8
AW [ FUWE R PP WV e FOR I
sles JS B IS

ol gedl | SLLaitt (e alixit g adaiat .8
p\j‘wuuﬂg,;ii,ﬂwmb&
Sl Jarl sl oLl (65 Dloe S dm Sy
5L 5] s S o il Bl

UL il B Gl slade L juds + 2o ptait At
ULl lebexr e & ST 4 gl AasI & Liay
) gl il s e L 35 3 g
o) S o ) o (s 01 LS
bl

Bl ddse ol wlelandl 3 UL g5 s J15u
€ il s Ciliies o Lo

«:n,a‘m, 3 gt

SW&‘J?-;BJ}M. M‘Qb)}u\;.
(6) 345 9 em Lgis JS 3 A8z a0l @

5 o Ge¥ by i e
Holas (0.1g455) Ol @ dslyla s e
il @ Y ol @ s @

o B g Gy G o) S0t syt 1 R R T
g ubJ\Jm;»JlM\L_WfUMLSM
BUS ST Lo Bl Jans oy oy Ui s U

S olld ol sl o 2 Aol

B B dodludt Ol lis

Jaal! Of glas

gl o OOl 551 Gl G, )

Bl s s delam IS b &y sl A ST
fless JS b

aéus;TG:;:_.ﬂ\ O T PR LA TE T T

NPQVERIS AU [ PPV |

B B 3508 A Tasdl jslae o ltasett gt

?L@,};C,.L&%;J\

A Ligd!

.

e el ol s 3 Al dlay Sl 1

A3V e R

L] B Azl a1 s ddlg,)l

S i52¢408016¢32¢64 1Ll e Y

Al sle I

oo 8180 o AL Bl b a0 s

B ol $ 0 rlnae o gl et ST 5 5o
el s S o105 41 e Bl

&MU\f,«)\UMMJ&\MMM‘ ZBM\JLM\EL@\&
Jﬁo)yw\w)\ﬂSJUJ&\yb\ ;JouLu . . “: I A
::: u I s DL g gl Qﬁ:}‘m‘dw‘fﬁm‘f‘qxﬁwjﬁ%ms‘ 5
ﬁ‘a\wyuuwwm\w,ij&g oles JS B e o S

. JllFl PWENIN @bgﬁj\ M\L“;QALQJ\ o2




gl Olelanedl Cao g b Aadietall jaslasl sdm ol shaoll

At ) mudlaed R FRU- A {]
(lgan3sT (IS g (LEBLS JIS (o Angundt p153%8 1 Ololan Cangs el bl dls
e e el w5
SULI g o Lt i 8 il el (38 it jaflas Sa @ Bl e ez Y ole
LSl el g BUSI Lo dozny Jole
A o Az ST a8 st 5, g by Slel b g5 55 @ il soi Juns
Ll Dobaza¥1 553l e o bedis Sl aaNI Jl olel b 8 @ Lo U1 5 ol
dozas Jalpo ol BUSII Lo o3 ¥ sl po el ot 830l sl pall o5 @ A1l el
LS| Lo Aol Y1 3,000

(A515ud) 2 piid) Aclond| 3—2

FVSUPST WT-RI-TNWOTRROrEN i.v.iyl ) S oisall (L1 youll) Lo V1 OISl e

ezl e lall gl Lol oyl 8 G sodl oY e s @ G gl

.ol.,eﬁJmegg!}!dejLﬁUM@wéM!Nlu.\% ° dolald g aall el

i G\ 03 05 5 B et Sle LISl Slelnld (g sonll S 1 1y @ ol S
Jsll

A ds el Bous 8 dulazul 3,08 5 W @

®e,e, .....
.... P 9@
. b -
s, ", ., a0
.

FQLJ:ﬂIéIﬁq l::l
Ministry of Education
2022 - 1444



¢ Sadl e b N1 Lasdl ey 3L 5

;5““"‘"'@'“}'“"“ .C %%Y‘SJJ&‘ .a
s .

el sl d oA [RVEI N

§7-1 40 16 2l e 3L .6
(Y el e ol b a
bl b d ibaaYis,adl b

&l eide sl ole el el m113] 7
londl o g sl 1n d g e S Loa (51 el
bz 5,03 Aot il baos K .
ddadl i) ul e SIS b
.MG\S\.}}JJM .C
o)la...md.:;u .d

bl s 80L e Sl iy 5 o 5521 13| .8
delasd 1oy 31 BUSTI b (S 170 e (5 52
¢ lond!
L/i&ew?2 .b

musj!dumyyu?s@w@ 9
Sl Glaxdl a
Yl B Jib b
(FB s e
Al pl-3 Y1 d

®e,, s00®
00, %: " o000
ee "+ ", " 00

L @l ajlig
hAimi clucation
20744

3-1

13 pizal) Aa | e
i)

25 JUs Y e delendl J] Bl gl sl 31 sue 1

s lexdl = 8L gf}l S5

B e dazns Jole Slindl 2

b Joslall ol e Bims Jule a0 I L 3
LT sodl paelosedl jonas

s )M @b Lagl) Sl
64 A1 e L VP RES

10,000

8000
6000 l
4000
2000 i
| |
1 3 5 7 9 11 13 15 17 19 21 23 25
Aha 30132800
?(.MJJ\L;&M!&L«?J\}QML» 4
4
.J:’y‘j,q;j\ .a
3L b
el 5ol d

PEYWES (I PPN |

0



By g olelar i) o oSTd Ll Y1 bl sall T 13 11510 5l e B DU LY 5 yuall putsec
EREIN I JCW I O
ol a
Asall Gbll b
LBV daslzadl L e
8 el 431 NI LWL d

14 J1 3l e B SV SL) e I o

0391 g Bysund! AeLand! Ol

Acle)! man>

s el edl 2 5edl 5LasY ezl ol Lo 10
el Cin
AR

) 2
¢ =X . X : 0 A
1 .a Aeldlasly d slddl slas d3 b
2. 5 n
b o2 b oladl sl sl sl 5,50 e I3l 11
3 e €0 gonll
4
.C;Uﬁ\cgﬁng .a
Aol Al ; .;\JJJU c«L«J‘J}gV .b
wgg@y\oﬂ|dﬁi&w.sﬁm§@m 15 ol Sy e
s Bile ot e ST iy 3L Byl ol s B pad) Josd abnn Y d
@l ST Bk ol g w53 S o il Cadad 3 i Sl g w5 Jaa s 112
Lol o Sl caily i aldl v die Ol b e L a
cdbtyﬂacp\Lﬁwjémogredsu?blfl&irwaﬁJ\O~: .0&}3'; ”y d .%g);& b
el 5o rgmdaion (1 il e Lod

d

®o,, s00®
-

00, s " 000

ee, * ", v,

el = ill aylig
hinistry of Education
2022 - 1444



50l b eedl O gl SIS Al sl Lo w22
2yl b S LI

L ae gl e Lol A 5 O p v Y1 i 23
Tany 5 23 050 OF 3 55 13Led 51 31 e

EeS1 el dazng (1 01 Y1 Sl e im0 24
1,33 cminnow & sl Gl 1o SIS 3 Jdaaedl
V| PR ATt i | oLl Ol

3-2

Of 3 plal| Aa oo

Aol fadlldant o Jds e by jaedl a3l pdS|

colisl Ll s (U1 el

Janad Uslus SN 1 durs Led 0550 1 dslexd! 125
“ Lol I

¢ geasl L5 L 3 delandl 5l 51 10 20% Jiey 26
do La s b 330% 5 i guasl s 5 5 50%
“ REY

Jdma g (Lglis 5 &4, ol i_eloxdl = Ay 27
Led ols iy il 4l

i3 gred) 3 g2l il S L3 popua® Ayl 116
s Lo s SIS 13 szl do adl ol L1

- .

?w
RN NG Al 55 e S .5 pmald Al 17

35 S Logd s 5 e Jael LA gae g3 18
iy g Aol 53 33U Lotz Y 1 sl 5l

Cino

3o S Logd s 35 e Jasl L dan g 2l 119
Chims &y g Aol gl BUSTI Lo dazas I sl 5l
apu,.d\,@wu&w\l,gqcsc@.sﬁaszem .20

€3,y

B psaih

15 0,8l d 5 s delan god o |5 Lo alg3 .21
$ip a3 Ty S5 L I

22 J1 5l e Bl obsT 3 guall pusnu



oSl QLZ_..Z?}A.J\ Ll oleledl Sl 20 .30
3—11 Jsall
231800 ¢ i Gyle |5 a
¢ 1500 .d ¢+ 6500 .b

b Il Jdrs 5 =l 1de— 24 LT 5 oY 1 Jdas 31
93 5l delendl sas Jdne s 0 2004 ple 38
(16 %) .c (0.16 %) .a
(160 %) .d (1.6%) .b

Jane O LT o 3 U st b .32
A1 ol I Jams OIS 5 ¢ 2004 ple 311 15V I
Spladl clls b Al edn delor sod Jbns s

(1.1%) .c .(0%) .a
.(11%) .d (0.11%) .b

5 geddl Ca:,d\ Jdradl 3 & gl Oleladl |05 .33
B O I PRTPF AN S

s Ny il 53 0 T a
s N 8 gt 33 0 T b
e A g3l 8 8 b e 5 e
ERRER TR

Froal ST lsY 1 Jotas OF dizas i . 2om g0 203 .34
23 S il Slelandl ) b S Jime o
]

8 il godl e dolendl (8 45 Y 13l .3 juad Aglat .35

s 5l o b5 il gaidl ) Js O s
$ s I Jans oI5V I

®o,, s00®
-

00, s " 000

ee, * . ",* .08

el = ill aylig
hinistry of Education

2022 - 1444

LR (PN

o e i pidlielasdd SYI LI ol pas
29 528 -5l e LD

221 A Lend! 93 3395

11
Aadl yo A3 guade "
10 g
(U1 L) Bausiadspuas ¢
9
\<,¢'
8 AL
’ .’
NG
J 7 i
—‘) ’- . ea e
i 6 / dnd>ie dyguas
} 5 ////
3!
o4 //dﬁmhm
3
/
2 S
e
1
P VRV-vi (g PR\ (]
0 !
1900 1950 2000 2050
(p) At

62050 ple Losizall J sl 3 OISl sus L .28
ciaws HWe (1.5) .a
Ao )W (7.3) b
s 5L (9) e
cdownd HLLs (10.5) .d
Faldl sl o Ol sie b o 301 G0 Ls .29
Lyl ol Zaldl J 5 Dbl & yuaill
$inis ol
LWL (1.5) .a
LW (1.7) b
LWL (3.2) e
LW (9) d



M

20

ALS| a5 '

Bkl 5,2 ] Bl 31 21 e 40
SOl alaisl 56 e Led o Sl jie § dadell
cilate 3 tnd I Ul dela

O dCicad ) Al

Tl 8 e b ol S8 I3 0l o g
o L s 5300 ol L

als ) eI e Bl sl LI e Il o]

Oliatt Aelen 5o Juine

1.04 /
1.00 /
0.98 /

0 1 2 3 4 5 6
ple ST SUET I o liadt S) ade

ol e B e mf\‘ 13 Ao\l gl dins o5 55 41
s

2 Gt I sl e W3] LY Gl 42
Ok e gyl 2S5 il sl a4y plsaY
el s 2T e ole panas sl bl i das s
Ol Bl dlas (8 Olge

AtaS1 T dax e

Sl Al e s ladll 1515) mozzeal) dhozoel | mslid) 3 55 .43
(2 Joadl) Ladeo I (s p p dad s Lpn

(1 Joad)) . P b o (e 5 o 44

®o,, s00®

o0, °* o®®
L] .

e, e

Iolar B8 s Lo gors ST o8 5.5 msiad Ayla) 36
Mor ey god Jbra 505 & 5o

Dbl (gl a3 311 JSl 3l .3 pad Akt .37
oparlls ol 6 ) el S 5l
skl

AB LY ST
sdine 3500 ¢ el oS 3 IS J g dusin b 558 .38
39 JI3dl o Bl DU st ISl putsenal

At Aot 2.6 realt a1

i 3
Aguan]l day 80+

YYwSs]] 35-39

108 6 4 2 0 2 4 6 8 10
SIS A

511 s Lty 3 felaondl Slbns Sl oo 39
fo ol S Al



Olte) i sue

5 Izl o Bl Y Lalasedl Jonzal

el Aelend! 5o

12 1
[l

11 .

10 =1 =1
1

9 aall 3, ?’ T

| i 3

ot : NI S

71 ! 2| uanlt 3 3 4
1

6

5 Gsellalt o2 0

(1347-1350)
IR a0t Ayl
Aoty e

3

2

1

0

ssae2 7000 6000 5000 4000 3000 2000 1000 N N
) s rd 3 a3 a3 ad aB 1 1000 2000
A

Gelandl b &y o) 53 3 o cpol 55 a1 (6T 5

€2,

Oselallsls a

eyl b

eliall Lagll

.C

c&é#r&&\sw%ﬁs;yoidzﬂ 6

935 500 100 Jmy L Lo 5T

e G o el i 2l B el & e
) REYRY

033 L@lad 318 Liradl 5 yodl e 4aS oliamsl
Ll s

Ol 850ae & 93l Cavaell dolas

Job a5 5001 Glans|

Srer - Bl b as gz 5 w855 A LSl gl 7

.a

.C

d

€ sl s Ll dtlane s

G Edal) S el e 5,
UL b aalt e 5,03
2 ol bl b el s 5,

®e,,
L
se, * "% ,e0

=1l ajljg
hinistryc

2022 - 1444

..3_9.Lfg4 8o sle 093 il Je s 0dl .

.a
.b

.C

Q?GS[)S

ddaile fype HLS Y Al

LIl e Bl Y Lalasel pasenud

2
4

hL‘qﬁﬂ >

a3

¢ b sl Eulaza V1 8,0l oy (K01 e s 3 (T 1

3 .c 1
4 d

.a

2.

el A5 5 o ] s b o 3 L Lo T 2

Al g e sl el

RSICEVEPRIEPS CCCIN | F-J0N [

0 s o A G S

oy ) ol S5 b 5352 A 5,

SV

.a

e o

(=9

ol Y slads Lgw s ¥ Y1 UL jaslias (o 3

JES!
S LSl el

- gl Jdrs
Mt

.a

.b

.C

.d

B s A S5V ol sl caay Sl Les (o 4

d;ﬁ‘ Lfg S)‘).U\ C‘*;""’T‘J“‘i
Sz eheos Al sddl e s SUBLS sod
Ll

Bl 45 0 4SS

ol et I gl YT

.a

.b



Gl A s b S o B sliea] Sl b s 112
ya)\ﬁua;,; w,\éj‘32°cj21°coﬁum\
50°c Ji21°c

Lo s ! ol gadl 36 51 b e Al2eY1 Lam kel 13
gl deleand! 3 LI B |

el Pl B Ao bl o BN s 5 .14

A giaalt Olalo W1 Al

15 J13edl o B SV s Il ptsna

2000 g3 2000 gt *

3 Sh

(Oole) Ol due
alaes o GBSt SV eadl ol il s, 5 15
RUCAPS N S P |

B e i B el b dseal e Lua)l 116

Al iS5 (5 szl L ) By dtzmall LI

Lol oda 5 ol ylsedlodin el e oSSl 1ia
PRM]

om il p g M T ¥

www.census.gov /population /international /data /idb /

informationgatway.php

Cielazdl BLS Lo dazas &3V Bdoeall Ll all (ST .8

(Pl dae s a

sl Sl odladl 25 b
obladlss sl eyl e
L 3> lasl .d

3 yualtt Ol ¥ Al

1059 i3l e Bl B SV lalsedl faxiud

58 5 Bl Slelan 2 el

1850 1875 1900 1925
Aud

3ol 85l 1 s 1,V el ooy g1 s o359
¢33 5l delos slaed &

Gelornd Stomy Lo 3 55 YT ol 3L 3 )1 (sdky 10
Mgrazr LYo e 5 50 5113 G 50

BLSI e dozas A1 Jal pal oy JS Eonl (10 0,6 11

elondl

3t Al | 50 e o 51 St 01 i ool cgedon e J b 1240 oLy

M

20



PR IR P [ IR o Lo (6441 |
gAF(;§J|fL—Bdb‘éﬁ_T’J‘CfﬁzF*U
&ﬁ1bk&dhbuybﬂ;rasxbm19?ugﬁ
e gaodl odl B glseadl 5l 3
(S 9l gl 4—1

e 55l ) il (DY
O35 55 Lo 5 i (g guoell I
B aladl o 55 aladls ) sadl
(S9! gl Aol ylasi 4—2

o OLsY 2kl an, [l DY
VI a5y el NI b g gl 50
ST (g gl g 30l lasil OF J] &l
(G2l B B gl oo 5 ke
G o 9 e ALxBLmal 4—3

Jﬂm} QL_~J§|6A&;wiEHH®> s

gl Lady (21 ENT Jure Jlad 6,22

Wedt ple 2 Gilas>

Jos SUas el iSlaadluns @

o sb VI O g sliel o o Wl

o> Ul ol us Dugong dugon

Clanlanpa tafolin s=s RO [P EN PPN PN S
s 55 355 oYl o) ez @

el ol Ll ol olasdl gl 5l e

AW e Y gl e

®e,,
e0,s " .,
ee, * ", .00

= ill aylig
Ministry of Education
2022 - 1444



Rkl Gl

Y& shall fas! ggmad) poitt ”

T8 ey I 5 b 5

.ng}\ | L'; Léx-;" C}’:‘H

ujiﬂ‘gjudi_ui)é)jj‘uﬁw‘zb‘:lsw‘
gV S G 1S 5 em ey B 525

)

BEN S INICONFCURNE P NNE Y POSKT
PGV S LS ool B3 ) b gbol 15 ¢ Jan )

1

Jsb o Wl dalall jas 05036 5l )3 5 ataitt
38 Lesbe STy i Ta:wo;i:dg_;ﬂ\»
:g@ld&.ﬁ)l

Y —

ol

il

G AT et 3 R ggtatt o puini) QTR
S5 g3 i) 5 Sl L el o ST |
@;J\ﬁ,;ujﬁs@).wi;;,wﬁow\& j
L JS e Ve Lael s ool &Y o 891 (5 5l |

G Ag 5288

LB (Sims S La

ST o gl nll GhLall Ja sy oo

Tl el e 3 &y el odn by e d e

iy JS e 5 0 Sy A1 15

Jealt S glas

Aleal Ol s b Aol BBUay Sl .1
S Y e s e
oﬁc&céjswc)wi&wdﬁi
S 4l

oI SV o0 B35 G 5 Wil el 55 3
AN SBL ol Sl ol ¢ il e iy
s La.b,awgﬂﬂ&léj

el

Aol LS (6 sl 5l el caye

e Jedos @Bl 5 5 o S iy 2

;@3@;&@\%@\&\#\@ 3
.qzwbyt}sg;g;@gd\@ﬂu»




@B A pudt daaly

Biodiversity g g1 ¢ o4

LB 39 31 Liomicn g LS (6 3ot BT (ol (Gt g5l Lo [ITONI)S
-3 pllcadt il g 3 plisleadt 25 gat
ooy 13Ls b =5e A3l ISl 3 Y1 30 Lo Y Bt g das 3
POTIRE S P FIPeN [NE R B PR S NEU P CARA R S EM LA BN N
(Tl s sl Jasy o

Communities dag.ond! Olaaionad!

o B iy 88 (It Uiy BRI At o CS o g5 O35 2y Y
AV oS idas g sllle e G oliee 2T sy Laikie (g gl S|
Lo (5 5ol ST 3 ¢ 51 Dt i (Lo g 53 15 2 Ladind extinction
sl ¢ 55 s» biodiversity (g se2ell g 9l . (g sl MM s 5 S5 J) g5
Cj;ﬂ\.b“ﬁj.()LKAJ\G.US&;ASsﬁﬂlL&M\t\}ﬁ\:xa;@jcuo&g
g5 Jottns (5 gl BI85 g (b s ¢ 2l el 1 Rl s (5 gl
sl sl g g5 s gl SN g g5 ¢ S gl 1 o gl ST BN e (g s
1y ) aslasdl ol de puadl ol JSi5 Genetic diversity (31911 ¢ 9L
e -genetic diversity ;_.ﬂujl i‘,..Jl Oleleald |5 5o Sl lea gﬂ\
S 5 g s () o) @ gl el L &) 285 Saiate ailas 4—1 JSKI
oabas sl Sl gl e SIS dlzseall 015N e 555 oLl
ke 8 5 om0 e gl Lgras (g SIS Blas 5 a8 Lo il (5
dpdr 1L 5 ge oy A0S 51 ge e J geandl e 0l T 5 e e sli 2l
58 sl o i 1 e 3Ll O LS ol 3 o iy Lntie
S gl d s o olinall ada L) d ) bl e ST SIS il e
SV an el o3 e () o) Ly Lo il Slelondl
Lo e 5 s aladl G g ) s oY

®o,, s00®
-

00, ,": " o0

ee, * . ",* ,e8

=1l ajljg

hAinists

2022 - 1444

J 4-1

TRV

(S gl e B 6l Y] el €
(S g L s €

s ol ey s sl iV as €

ol

CHAJJMJ‘ZAQJ)ﬁ
s5eb ds s dab s a5 it
AT e o Jams 1l olaall

Bt S s paalf
ooaY

SsH g

Sl gl

gVl g 55
géy¢uant;:

B gl sl (s 4—1 JS2)l W
¢~ o~ Harmonia axyridis

Al e I e ST 4
ez A s AV paslad jan s



oo e g1l wioes 42 JS2) B
WAW‘AML;&_:;-\QL}M|

£ ez B B e

Sl ghas Sy she o

.r.wﬂ\ ‘J.AO.A

o5 iy Al eda s 43 S B
ALl G a8 gl e 2l gl o
ity o sde ST g 42 83 bl gl 2

S EP IS s dalse ¢! jﬁl\ 34e o Species diversity ¢193%1 ¢35
dalsedd) C\;‘Y\ sde LY .species diversity tl_,_ﬁﬂ 55 S 52! @:.?WJ\
s Balae 2l byl i ey s . 4—2 S8l b ol 5 el
OS5 Aol 850 3 15N o 28015 g 5 o 861 51 55 o e (6 s
g,J.u\L«.lSCJMS\s\;J.s L;M\uw\gc)ﬂ\d}\_ﬂwﬁtyﬁl\ty
T se 43 S 1 S M\ng\mwwwu\,&
ol JYI e ptsl 3 gl £ el Al P S JJ\ Lol 0 gl

RUNVON|pgt pr-pee] t}...\\ sdalied

V55 S g sl 1B 801,38 131

Azagaudt Ay yal) ASLetl 2 o193 (aas e

g193%1 sie

167 cas 19331
93 Slgaatt
400 ;gdatt




909 J1an ols

W\MWL‘;@@-\MEcosystem d1ver51ty‘;,.‘|.j«..d|a\_r.é.'d|t3_u" oSl g, 4 e
055 -ecosystem diversity gl pUadl g 53 (g 5ol SHRN 3 85 g 50l L e ssE A e LY e il
L5 Jol gll 5 ¢ pom o Lgoamy Jolin & o lelo o Sl LB e Lo e et e,y
s i 43T 055 3 Aol 8yl SN S5y ee s I
yimsmé&}iﬁxm%ﬁy&\f@uwym;i&c_;\ym
I OLs o5 & gV ol s o oo Shia KNI 3 2 ot 3Ll
Sl ey B30 V1 bl bl ey 4—4 St b edi Dall
oo e ener Ll LV cous s 4—4 Sl 3 LS (sl N gl

NPT . . . . et Aad ST Ol s e
éﬁuﬁ)\&qet_\f‘ﬂl@;ﬁ\rw\Cy&o@\sw,‘msucﬁuu

Lo Diverse &
¢ R 5 p
& P Adz pl gl oy 055

Dt A e e WIS e Y 01T

The Importance of Biodiversity (g g1 g9t PPy

o S g 3 4 ol gyl e Blisdl ) Liabas 5 aze oL Slia
Vsl ol e 02,31 e Lgalo s ¢l 531 o dlablonady w2l
525 A Ealal s Wlerell s &3LasVI s de 20 Sl ) BLoYL sl
” S g s sl )
s—¢ b=l Direct economic value 3 & Lealt 435 LaiB¥ | Aq &l
UL e Ol Yl dazny 3] ¢ bl ) 8 13 Ln Lol dad o (g geedl 5531
Pl s Sl s @BUalls ¢ udlalls colalall b Ll sl 5
Sl g5 e Ablonodl LA cgll oy or e, Sls pui 5
el Wooes 5 50 Ad o 5 Slo o o piu SN A6l 51
Jeall 3 ] s elgd 8 5ol

®o,, s00®
-
00, s " 000
oo, *,",* ,ee
.

=1l ajljg
hMinistry of Education
2022 - 1444



oval 3,00 SLG

Coss ol g2 4—5 JSai m
oyl o1l e oS e slis Sl
o pus s 5, Sl s I
Bl a0l e o1y Sl LY L

ol el da lall

0..._ .....

61 ClausS LG

pmameadl odams OF 52 Joinadl (3 leb o8 podl Sl ) G ol o
ULl B Sl g slls o g SN G o daan W1 S 1Al
3 gdoedl Sl g sl ol Y Ll 1 s Sl Sl ¢ 13
Jroloeadl ol ad SVl o 2SN 35 5 ol el i Lgias
oda 5 ¢ ‘JP&WY‘M‘W}*’&@M&L@M‘»HE‘
£ el ol il M liall g3 5 s LY Lot 3,01 1591
ool Jroloeadl g1 5T o L)
gwﬁj\ou@;gxcﬂm—swgw\ftug.-_w,:J\Qu
,J\mf\,\,y_wuj UJJ\JM,@JJ\Q\M},A\Q,\,NNLMM
@.J\\MJ.@)J@ u,ajo.UM)Lmojsubiy\uu\f‘f‘el.o.l&)jla&jj\
853 ¢ il ghas e 5,800 SIS i s ¢ S Ml g gl L i St g
.L@\upJ,‘JJMJLu
o U medl Sl 8 02 CaS B me Lol elde Ty 25 JJL5L0)
o5 Ak I TN 0 T I 655 n patlasd 155 e s o)
ool LaS (S Lgtad o 315 Lo ol ol and G gl foolows )
mzsﬂib;vsaufabouwwaig\C\jﬁz\r&wcql;uaﬁjuﬁ;si
Groal o a3 gl 1l 3 Lgs ol saiall 231, 401 Lgslins
315 5 B3l Lgnad OY ¢ ol Byl dad Q- g o 115V
el B

el QLI g5 5 g ) ol iy 130 e 801,38 1300



o p s Badse ol 53V e 2SI i s )
I (g g slan il O oo LSS 6 5 VT ol D6 plieodl 5T LI
Sl o sohcdl ab oy yalie 521928 ple ol HuS o (Ul ai S|
s Slatalls ped e el IV S R S A
0146 S o5 -y YU G355 el ool sl i o B 4
o O s 15T ns Bl 3 310 et By 5 AN EE S5 55
O w18 50 da sl Jdne (o 3y Hlie shas B alicadllda pdsenl 43
95% 1 20% (e ol
Eod) S8 sl ST oLl e lalin s o ol b slalall ol a3
oo A o 18 5mn o1 S0 OLN1 el 3 s aslis Al s 231 ;
21 o B Bl b s G L gt 5 ol ol slinall gl gl | Sedlasipnd 476 o m

- . " . . ) e Catharanthus (510 i35 15 85 o0
't sl Slad! ol wlialsaaadloda Joe ~ ) 558 Ole | . .7
I g ekl Sl gl & ° J""C Lske L8 0l 1igd s .Jubﬁ\mfﬂ\ollaﬁydﬂc)wroseus

&l b o Indirect economic value 5 y&iLeat! pl 435 Lai@Y 1 da Gl dw‘j@oé#lcﬂ‘ﬁbiﬁ'ﬁuﬂ
oo S LoV e s 1 6 Y Aol S il s s (g ol ¢ sl
ST S ol s e SV gl o) il UL 55 3 Sl 82l
S A aT el O ol 15l 355 LS .05, S
S leadl s 59 LY Slas 5 o B plies IM e 5 gedl 55 5L
Ul e Llam b 55 Eakedl 22 2oV UL Lgnrar (Y1 L))
ol el P cppand) 555 s s dast &5 W 55 Slanddl
el Ll

el = ill ayljg
hinistry of Education
2022 - 1444



fogil) dasy ol e 47 U1 W

il e JJ Q! g sdls slass
S5 Cj:d\) L“;u.aj\ L“;?,H

o OLYI Juaoms 0T ey o tingall 5 ) 5o Iy e ] s 155
s Lol Jans A Sl plaseul e J31 281 2l bl s Lol
s 35 L oo slaadl J a1 Ll 0585 OF oy dandall OF el iy a5
Ll 5 ol il £Vl o Ao ] Slos 1 255 ¢ slaadl 0
Lgoas I oladsdl o 488 8T iz o dz ) adasN I W b 5 201 sl sl 0L
) L oMK Bodlaed Lo
Ss2dl gyl Jo Bl 0L 3Ls| Ol sLzel Sl Adlentt g dralal! @@l
g5 e b g OV eiadiadl ol 5 Aol o)l Lo el Ll LdY 1 5
ES{VER - FEION PESNVPOIP Y WS - 00 JERT: SN | [N PPIe|
e O L IS amy Lonie sl IS 00 a3 3] 47 Sl 5 o]
T 5 (gl e O S a8 50 5 U 051 5 5 5 )Y
sl dab S5 el ookl ol ploxa¥ 15 5 5o 5 38T 22l LedsY
iSondl o ) Al GILLYY e " Lol 2ys" NEOM g4 b
St 1t Grozzs 0585 5 "o 55" 5 00 s S (ol 2y o)
Ao el oo 4B g 5l s dy ol oy o B el ] e temy
o Sl (b J s it ) b g e Jandl T tadl b sl Jl 4l
oS Aol Y Gl ool ke 15 o a5zl lnti
(o S oL 5 (00 S L ST LS 5 5 shate ot iy gl Jlor
g 22 o) a5 il T wlalazal L5 Jlas Y15 ls 2
b 35§ rn e 3 ¢ ool b Toodll a6 15 el ) g S0 S
Jeadl 3 Bl 1S CllazznY sV g

16— lOch}g@J&»gﬁSFﬁe)W\

MBS

—sbd Ldes L3l piw 6

Hmaizes el gy e
P+ S PN (PO P | oS
MJ"';Y‘C“@J—“ G sl
gl e A baladl lze Y

Nr-gecaal

e e QEESET -

b Y iy | 5B 53 5 S
g e il 3
AV Ul s S1 )
ssalls (N1 Jre 2l sl
st i o
R L N IO 1 1

S =] @eaedu

4 -1 m20d

Ao 31 HIS2Y I @ga | -

SRR ... ) 1
€5 5ol SV ga g gl g LS 3!

Sl g oot 201 g ol ol e pl T D6 s @
LB Pl el SN S

e sl J 0 S I3l pse 3 ook s Alar 03 (gl gyl @
ai;u;;\a_%_;éﬁd\@_;ﬁ\ 8 pile ob 98 pile oliadl 03

S 5 o

* “ '“’}M"y‘ e wf"‘f“’ g5 o Ablonadl ool o o @
gl aball 8 sl Ol e 1 431, 501 ol
el J..B:,.,.‘J\qe L@.z.ilcl.br_a

adubud\ enl 28Uy P35 5 il lis iYW s e
Jxl op gl gl e Pl l e [T 2alSs s 54l
didanaed! Adal -l REA W)

SN LS cgo (5 5l ¢ 501 @

/




‘,,‘a,hw,.m.h.u,

www.ien.edu.sa

(S 91 695N Ao gl yllase|
Threats to Biodiversity

5 A1 AN B G £ oo S AL 2y S
G 9 AMAM (B Sukal! Algha 5 pellade 51T AT (9ot £ 9 (BLAN O (T At Lont) JA¥ N
sl o e S ey B O LaSiodl ond catitonl OF G 2 3Lt e 311
fals IS sl gl TOTOst;J}%}H}lSMQW|¢BKJULdHSJ_g
635 AN A2 o Aol S8 ieall (o Lo g W13 OB oY1 LIS
LS LIS
O ,AN) OY dae
ol Yl ada o sl 6V elale sy s d s 15591 2501 ]
.background extinction o s ol Y Loe 55 ¢ Sy o2l idas u.Ms g
ctt.u\a\,s:w;mwwu}udwwwsw|u|M‘\)\
e S5 ¢elalald LG o Ladall sl 8V ides o3 Y Mﬁu\w\ﬂ\j\
‘_;Ju‘_)\g,Juuﬁeu.a\J,m\ W\ua_u@yw upl,m‘?\wj_wub)dyﬂe
A AV 5 g wdane 5 0081 o GBI Gl I3 S gl s LUl g
ol gl st O 5 i
Jime o 2515, 1000 1 DIl ol &N e s Jtas elodall s 33
Lol s ag sl ww,@mj el e, o EY e
wdbwwyﬁ %44 mass extinction do\.q.-a!l ool AL u.ol.«.-;-
B PN R SN N> VPRRE I PO N O PO
Lodie I3 5 (=1 J gdoell e LaS oGy 5 B 0 5le 65 |5 > olar
o2V e e ) solus T

Extinction Rates

Acles (O30 Hguo (e St

P e e e

woj..l.a444d..s

wofl.a65 ufl.oZOOJ_.\e oj..l.a251 .“ obeGOJ_.\s
L«fu LB L Lo ke L
Cediga¥ Elat) s gagaal! Ad Aoyt ASauwd)
®e,, il
oo % Ammotile e (s iom gicplas) (et g 53) (i)
T Cynognathus Tribolite Dinichthys

= il agljg
Ministry of Edt

2022 - 1444

cation

4-2

YRV

2o ol mNT oYU e Gp optas €
) B alEY

(St sl a5 15l s @

|l g gl slael G5 35 i ot €
s pladl ) Sl sl
cablst,

O3 pall dasi pe
AR Jay 35— 1 ABINAN AS )
Aol Ll L3101 Sl e
ol Lggd s 1 ol ally ol L1
) B il p eyt S 28Ul

Bt Oi1a pdaed
ol el Y
el Lol aY

C Ll

BUE RS IEEHRY

S b s B 52
EMINERR

S5 (..éhé:J\

SRl el Y
i

4—1 Jguxdl

Sildast
(et o)
Graptolites



1600 ple die 5 yddel) Sl p33¥ 1 Mdal 4— 2‘}3.\:4'

0 pA5) Auwdd 1931 sie
A gaval ! Erag i
2.1

4000
1.3 9000
0.3 6300
0.05 4200
0.1 19,100
0.01 1,000,000+
0.2 250,000

EREEE I

Sladdy
113 0 92 21 gadal)
21 0 20 1 a9 30
2 0 0 2 3 SLoLa o)
23 0 1 22 e
98 1 48 49 Sl yLaa iy
384 0 139 245 PRV URAL I

(2 ANN Bl Lo Lol 5T a8 el 2l 0,801 s 5 climndl i oo SLsLa 1 e a2 (3 plead ey sl a5 b

B0 A1 e Ao ol Aaal colndlt SIS g

Native aoist d.léi
Native = 5 |0l

s s nativus LU ¢ sl e

S 541 £ (S S @ :

4=2 J ol o5 . 093 8o |3 ol 151 01 Ty (I o TID
dﬁéw\gub—.&) #1600 rLo.l;»uLafpmJJ 80zl jol aYl ollee su_e
s 5 sl 0 60% Skiad 55l b 6151 51,1 Sllas e 23S
.)ﬁJdeu..\;-)xJaJ\up\,@\y8l%)¢)ﬁd‘u.euwfuw15w500f|ue
J?‘)OJJMW‘&é‘fedﬁ%&f\ﬁ%@f)ﬂ‘JMJ‘ )N\j
o.ung;LJY\J\a;ﬂ\i\‘uSwﬁ&mquﬂ)‘L@wUuﬂ
i g5 o b sl e 5Ll T80 Lepd 05530 (& ool B Lo
(native) do ¥l Slelonll 055 Y (51 ,eY Yl 05 Loy b 5uydor &y gom delor ]
2 ot AN il el O ) BLAVL i i o sa clgzaslis o 85031
P AN e o3 oy Lo 3l 15 Lo 1530 5 15 10 055 el 52l
Lo ST sl 355 s sadl Anedl 8 Jlieadl O 55 15L0) it 851 3 13010

) €V il b8 slieal e 1B

S ounl £ 51 3AgT A Jal gl

Factors that Threaten Biodiversity

ol 21 BY e Gl o ol gl 5 A G BN ae o OF JLeledal 2y
Tl B gl ot s 5 BT s p WLl ) 3 e b oladl B
Wl ool a1 BN day s ¢l 5l & gl 43 5. Homo sapiens — 5Lw3Y! y»
gl il OVILT .l g e s (g gl £ 5l sle 5 ¢ ptlall b o
& Sl i Sl S a6 el 5 )31 Gl LY 135 0] 3] 405 sl
g I omhall s ) odl e s gl 5 3155 Y Lay b ] G5
%;J\ e | FCH RN EON PRVPVN e natural resources da.dall s )| godly . L_¢J!
35550655V 3 15 0sbaadl Ui s ¢ g sumed) NN b U 5 ailomnms )l Ll
et B3I 5 el el el 5 el Lol 5 e 15 el gomdl 5 e (s



éﬂ’-“}g;—*—“ﬂ‘ 4-8 | m
dMS%Ar*j¢ﬁjcubb_ﬁYQQb¢_y
S e

S paal! @oal! yaid!

o w o dy L;J\ J—! 52l - Overexploitation ,5Ladt JULL WY
sl coverexploitation Sl SN sl e s sl wY|
Je sl ob.bwravw palasil dad g Al il Uw x\)}\ plaszaY|
SO VX > PPN PN [ VN ([ VO | P4 SCON [ -~ JES C i N
LS (oY Bl | s i oyt aned bailr 5 Lad e
Db gy 3o 0 Bpamen b Lgna oltel L i 5 20U 1 0 B 55 o 018
deol_«gLLoJ\wux\;ﬁUBW\dJ\Wkﬂijw

J.c)?)OOUJLmLML@MM\;w\)».UJ pdlas

Jm’pm&q\%;e&ﬁotséum—s‘}s_.w%;(wls,yd\;)Lg,w\u\
b yod 1z olie] 0l Sl s ol BN Jast anl 5 OV 4gb5, .S
ol I LT el e J a5 co 5,3 dslas ¥l dally sl | I A GbUI Jaed 49 Jai
byl e sLaBl s el aa o1 BV sge 50 4—8 ISl 3 | oAl ol el T O el
g5 preadd ) g 3blio 3 U5 ooy coliiall b Lt s el ooy | 7SRO S dratisl s
e 3l bl b oSl I (s N Ol ste b g el 51 e Sl SRS
2N el a1 O ol Iz Y1 O G ) o 55 Ll &yl
oo ]l b o 0103 ym Lo g5 215N ) Y1 ) oS5
Y o) EL eiMe 5 sbad) INaz Y| pellaas g $01,5 1300

leb 5o C;‘Y\ g 428 51,k s4e dla Habitat loss —ccd! (ko galt ol 30
C.@Jum«ud._w@u\}_a\u.b-j\a....J\u_la\jd\uJu\;b u_,.J\
RIS 505 S b o 235 01 e s AN i1 Y1 e
ol L oY1 UL a5 ¢t 515 el L) e Glis Cllo

L2 M sy Sl ael)

5 sl GLLJI U1 5] dny Destruction of habitat R [ ZY O [P v
Si3ksy .4 QJS..J\@L«SJJLJ\‘_;)»J\KJ,J‘@\J_.AM\ \m\jwf}!\
PO (PP [ e R P K PN EHEN T PR e

oo ASTOT ol il 25 8ol 35 oY1 & sl plolbor o

B el 881 gz DL e 5 80 W15 S0 e s A1 6 51 s
Jwgttﬂtuﬁ,m 21 ] (83 s dunp ubw\w,wﬂ\ IR

il B el b 5o 01 T L5 Y e

hinistry of Educatio
.U)/ 1444




PVl ek S 4-10 S W
sl yaks Lodad .alS 2l oLzl 3
1| FCTPP A VI U P PR -
oo ) Lo pe deladll e ddl
olelad)l sae olwaid does s Laslus]
Je gdam I sl dals slaelsls
Lﬁédwv\;&;;;_imyﬁ;\?_x

0... ....
e, ° T X
oo, . ee

izl OL\JWJ\;:J:"‘EI 4 Disruption of habitat ccdt o gatt 0 Jais!
AL O, Slim 3 T AL St o el a3 ) 5t L ooy
LS5 oY1 polall b S5 Al 32l obie dolslael ok O s 5
rubﬂbgjtyt:yY|A>‘uamgﬂ34 logﬁ;d| braﬂiﬂzmmngg.h>>b
Lf—mdt;JH&Adb‘jwﬂruLﬂLgJMSJJJt:yY‘k>YLﬂs‘%j dsurﬂJ‘
ﬂfbd‘lmau4>hu¢ddmd‘gh_dd‘gﬂﬁjmhﬁdLﬂiayuw LﬁL—“Y\j*>
d‘ng*ﬂgﬁzygjﬁjd‘de-igtyd‘4@”j<f*A‘J—dﬂ‘ﬂJﬁ‘u?LﬁQUL;LéJJi
Olaillda 31555 cand 18 (5,1 S ST Ll gl ol ol ,alls
S A U el il pladl s ol lis ks )80l edn ol s

Y e Sl
dada:;\fx_w\gw@mﬁo:wéU\o\)_”,m;.“sai,_mu
4-10 Sl

L*;:..J\ (aLlé.:J\ Jlad! w; Fragmentation of habitat o) (o gedt 45 jo
_s&5 -habitat Fragmentation &l b sed) & 52 ubj‘)!\ b s ol 5 Sl
i Y edn s all L V1 iadad 5 s e I 2ol 2y ool s Lo
Lol I (53505 . OLi¥ o ) sl ol e 3 8215 2 515,50
AVISPRELNF N P [T IR REIEE N R

i 1 1 e 5T 0e o5 Uil ool Y1 s ilS Lals 1Y
Nighs s T Qalate cyo oo 5T 3T e Lo Btlate 3 o) 31 SIS o 53 e 25 3l
sl Gh el B Al S 550 e G g S Lo D ol
G5l P31 Lol 315 1 g gl s 5 Alaindly oY1 & ol ole Ll
Al gl ol Blzad ST 51,6



odast! 2 39l sus 35 LelS &lelv.?o-olsus 4-11 jr m

a0 Ay gt Al 5313 e K U S
) (gl (95 (U1 ABLL Skl 0 4 25 & 23S ol )
(_,....m‘_,b,n‘_,.mm, el At S BY L jae Lgd -del L;»J\

1000 m 1000 m d
. B ot et st
—_—sk

CM.?L:..J\U,\;J\moﬂs,wcwgg\rﬂdwfw\rﬁﬁsm}-G_n:
edgeeffectsd..Jl.belJU A— IIJS_...JI 5 55 LS (o gl edd 103

wJ\¢MJ\>)»J)_EJL°)@L4JJ|M\MJ\QJJM\UWJA
Gl dlds s g c«dou@y\[&.a\ﬁdJ;M\wMJd\ww\me
Cli)\jo)lfd\‘\?yuj_ﬁbubj.qwlybu.a,S\cgjLJchcl_j)U :
by Bk s Al Vs A NI LW s st e b Il e Jel 0 s, 4—12 gs e

o@,ﬁd\;»;\sﬁw._&,}w&m;,uwo,&w)w LS NEREV TR S PP PN CE PR
sl i e 25Tl Y1 ey Los i) eV o sl e LaT ikl A L G

5 all odin das e b tlganar 1 51510 Wals 2l ol ST s Y

.C\j;“‘y\u@,ui&w

"JJ’JL{UA)%Y‘OA;E]' S\R_;éjj\‘\“: .“,aglijjjiﬁ's_i:scéﬁiﬁiﬁﬂu fx:ﬁ{)‘}:‘ Zgﬁﬁéﬁ.‘i
3 ies o iadas O 4SS Lekie 42l :

Sl =l gl SN ol 355 & Ll sug Pollution &Lt : ‘

55 gl Alons oLl 1 s el gl S pSa o i WSl D 2 PP sy lasitt 2
O,o{ﬁk..a.ﬂ\:\ﬂl&au\iw\&Mﬁ—b@b\ﬂ\é&;ﬁ@é&ﬁ\w :

Lgras — el sl I —Slol daglall 50 g 5ol s 0Ll oo

Sl ol ol 5 = QLY 0518 930 — ol S5~ 8 SHD.DT I —
sl gl e Al A — (SN sude ot A5 PCBs (L ga s — dsliall | e

o) 8 i oLl syl Jo 55 &SR S Ladons 1

p 55 Raludlaslodl oda (g g5 (5 A A B lies ST e sleldl o S ke

(s AV AAH pe L s ol sall o) GAYT Sllan S i) jany 004 PRITgRRtanl 3ot 3
.w\au,u@\a,wig—PCstD.D.T:Lg;w)—;\,g\u@rsw@ :

“M\M\Ww;ﬂw 9.>|),<J\o.,\.a‘,5\ﬁ\/ “L»c\.;J\ubM\
(:L_Mzi o ldlsl gl S 5asly) 5 » s chiological magnification
P SINEA VU B 3 R Y FEHPPCSININ [JERIPY-- 3 INCo- oSl FE W I ERON Sliia
Loz Sl5 055 Bl sal) 55 5 01412 YKl g 5 iR S 0.0 ppen
fu%\LJS%J\UUM\rW\J)\JJg&GMU&“ M\ J>Ja
Laels wuwwwum,u!m oS5 @5 eV B b el »
b oA 03 35 DD T sl 05 e .ol glieall omy 5 53481 5w o3 = PP

pg_‘—_'u'l’am :
hinistry of Education
2022 - 1444

DDT js5

A01 g Mo



Ll an

ElLaw ) (gad

Sl el gaed! lll iz, 4—13 K2 W
e 055 5 06 13] ol e 5

?Wl,ﬁ!g,&g;ﬁ.}_&a

$o3-15 5 4l 31 x| die Acid Precipitation —aest! jtael!
3530 G 0 s JI LoV s gl J) oo S aasT S0 Gl
Joli -l ] e 5 ST Gl Ll 8 s 3 555
035 s el ydl 385yl (g 2V s sl s ool o LS o)l ol
e ol Ylodn Bis Ll s el 2l e 5 Sy S ae
3055 el s lis chata o s ooty o b 2, e
tp sl S ool JJaadl o 305.5.6 (po 3T sl aal) s 5504
Slpedlodn o Ll o med ¢y N o (6 5V diodl 5l gall 5 psonls 15
0555 .4-13J§*uuu,¢‘}@)¢u|§?utﬁ&@|fmcag;u.oj\
Uy P PO P P P P B N P [P P B | S o
4-13 K s Y ! 0 ity SNl & e ] 653
;|JS‘§|MJ.§.:&JAM\JKJTQ.» Eutrophication 3144t ¢ 1 5%
a1 b i 3 ALl o dxl bl sl ey Eo ¢ S10RJI
eutrophication &;l.:udl el AW ehay Al U ieadl e g f-\&l Sl
3 gadly enadl Ol ols s el godd| DS 5 (e V1 335 Leie
693 b sl oyl ] s sl s 5y il 6 Y
L o #lT 3 poeSYI CIlondall Sl s S 66 20 CIlodall g
ol b8 a5t ¢ ol s IS L g ny S 5 ¢
B o el 5,8 SVl i b celodl e tans 1 g 2
N s O] .6 V1 ol 8 il ] s U el 3
g s e g0 315 DL BLS OT Y] ol ko 1))

Y 4-2




sl ol Jol 4—14 JS_2i B
)2l o Gl el il skl )
S o S e AL O o e

b

(oeadl p2) oYl ¢l 53! Introduced species ALzt ¢155Y1
s | Y s e 2 e T al ddr b s ) s
leb 5o & S 5>l @::.U 10ig t\jfy\ oda |25 5 .introduced species
pladl g 61 51 oy Ll g o llodlalls A miadl Sl oo ¢ oY1 2!
syt dalate ) 61390 ada s e S5 601 31 Al B¢ JoNT 2l
L Qe s (el e 3 (i 013V o a5 1) Alaylall ol gl penas
Lé\jﬁc_,ﬁ;sa_..;,u\g\;\xg\uﬂaz,&zaﬁ;s»twmdﬁ\;&s
Ahaedl JI Jool 5 32 35 sl g g 0 8 s Bl Lty B sl
et o dy o 6B G g ) o Sy S Y 25 gandl 4y )l
S Bl ot b sl 0580 5 5 Aol 0o b ALl ) )
a8 oy DLl a5 414 SO 3 )5 B Il o laS Lgiblie e
Sl a3l dwlood! 51 ol o 1Y o 15 3801 b pddeny 50 Lo
sl o ST Ll s e alsald SN leadl am Bl (6 2y - el

S 4.2 pasant

Ad gl Ao
«$ 33 g 5 o 1 B o Lo 8Ly Ban e
§ Jedoell Azl 0 Y o S

ABLY o Sat Aty ) HISaY ) @gd
By o) Ui penie 5 S s (O T Ll gl E Jias @

S350 3l g5l e Sl gl 0L Ly sigy a8 ey oS 0
s i} 3 s S pas € lall 5O Las ST Q- ALl
EVOR 2N sdg A el gl asi s 3 P
?jj :. j JA{J‘J :J\ OLSY! IVl (gal (Lse b @
.5 - 8 1 i Al 9 4Ry = G = %
Sdo Elrmoizes 2 e s .6 5 CJ—" )“ L:5 W‘ﬁ‘dlt‘y\ﬂuﬂ&-jﬁw‘
Ll e " ; ol NI
(sl § il aal 5 BYI Bl sl S S s 4 il SRR
G o I . ol izl ool (N
s e blsdd 311 b # 315 T e P o
Sete. Leotet sadlp ol pldl b baleen whale T J"i&f,
00..._-:-:q.':co e - - Q)i‘Ls éﬁ’d‘t_f“ﬂgje

l ~ VAFEg
hinistry of Education
2022 - 1444




B oyt daaly

www.ien.edu.sa

(S5 £95CH (Ao ALAS et
Conserving Biodiversity

£ Bak g 41 AV Jukne LAY 5 58 by LY putniues (RO

<G 9t
g:ngw?owl&uiggf}siugéﬂsj&_ﬁyst.“o.n&ua_un
plladl Sl sale] O] (5 #1850 o Lpdms ciall o5 lgmrar ool e dlin
e W s ¢ ) ol Slom ¢ ol Lo O sliblons 5 clgin 5 5 e O soebaasd

Natural Resources da.cdall 3y el

8 LV D L VU O] 5 i e 5 Lo Dl (6l 1555
s i gl 55 dngy gl 3 AT Sl ke O 5 om0 8 5o
Ol o g e dall sl sl L dar bl ety 5 Ol i 8545 06 Il 3
(25 S sluza b Aol s il o tall s 5] podl gl Jtme O] Z WY1 OIS
3o Olaly b aseds ST L lall 351 podl I3l 4—15 YK 5 L
1528 el dmadall 51 o) Losizadl S5l 3 O gims -l O I gzanl Juned
5515 Cels Lalehl 5l a5 01 DS B3l Jons 0
5o LY By Do lall 5 ) pedd LS Slgal LA 5l 31 (Ll dtime (6 s2ums
r\m\)m%\@ymt@@;h%uu,w\i\w\apﬂutﬂ;jo&m
Mo B Llaio 5 Fonlall 5l 5ol

W A pazie

[0 B pugia ay

l Cruziensy

B encen antait o1ALd) Jutne
 tar) G e

B o 2001 1L Jutna
L Dabay

M Esay

Wrow

[ESIPON paver ([ IRE o ]

A3t oi AL

[ 4-3

YRV

el 5,0 5l o g aual €
.ékutﬂ\u}@};md

g asleY Oladsa o e s €

.é,}-l

13 pael! Aas e
Ll b gl g ol o Ul s A acdart a1t
.L*;xs.umu;»,,:_‘g\

PRERCE (P FPe-N |

saddl sl Sl

sadatdl s 5,1l

(plazadl plase WD) deluz ol Lol
b s

iyt b Ll

skl 2l

Gl o N 4—-15 jui m
3Liza Ol 3 domendall s 5] gadd 5 L)1 S5 gm
ol e dnlSU el 2 JLSTI e 1 0azas
e Gonall 3 b1l 0 55 15U it
G Lhaisein s B g A o) ) 3

SE 5 F el o)



SL el s s 4—16 Js2)i B
G Wby 55 G Lo g 3
Ala s I ad) 6 ylsald

sdaedl oY1 4Ly yhall Lalas )l 0| Renewable resources 54 sialt 3y gl
5 oo g SV Ol 3 5B O oy Tomall 5]yl plase Y
Sl Jizd 15 salls 53dmmzadl b s sodzezall s cnndall 5 gl /
renewable resources [FRESIN| O3 PN | BN, giﬂ.emj Lo ”@_MT dnall :
s 3 LS calll oLy OF L cees ¥ @Y ¢h50mmne 13, o ol 23Ul Ja
oY Esumze 3,5l so cadadl ol sgdl 5 Cadadl e Ladl s el gumedl 5 el I LI

st g L Il ol 1305 ¢ gnns Los g JS2 G Jutites

g&3>ﬁjd\>)\jg\Slsawohé;,‘,aadems.sw' ) gmad

INTERNATIONAL PRIZE

FNRES SN IS R RESENP PP RRUISTREINTY [P NIVES S FSVRT IS PRI P
.nonrenewable resources ssd el & 3l ol ous o Pl e ilish e/ g Jead S5 5
2l b el - usw\ww_»vu,_e;u i el
o OF 33l s sl o il 08 sl #1513 e smzel Bl o el ]

el Lo 5l 5 g s £l

b 3 Y sdseie | AN G bidis 5 Lgie i
O oY e 2 ol ey LN T & oS~ ooV e L bslolly el
RO < i
) T ('“l“ RV PRV SR TPV Ve R
S‘\-AM.&J’J))«QJ‘W&(BJWRJTSJWJL)JJ‘M‘MMJ Covy I Aol L 5l )l
BJ:ASLL,JL;.:JW’UQJ\@)M‘Y\JSW&&}WJTS»—USM:MQ 5)&”‘”‘;’;5)4‘&“&”‘
5 55l e W Bslel 5T Aoy ol 35 oKy &Y 3dnza 5,50 |
%;M?J\awwg@wng&a{w\&”k:Juduu,.;J:s\ o shall 3 /s A 550 5 0l

‘3)}” SELRY L@"Lj 4—16 J‘i"‘d‘ &59 LS cdls :“L’d‘ ;d‘)l e L@'.?e M oSS http://kingfaisalprize.org/ar/science/
S PO (L PESU-1 Y B TS S | W FER N SN [ SR B NP
13 o i 36 o Ll oda B & 55 o 5 31 2ol g 51 e 1 5T I

%o, Le00® .Jfaﬁ\uég\abjpxﬁ

0, ,%°. ", 000
. v .
..o_ . a _...

el = ill ajlig
hinistry of Education
2022 - 1444



500 Jlzal Lsle 4—17 JSii m
LS O LS e
[F{RCIPR T RSN - PN P PRU TR 31| QY

?Quﬁu

3l gadl cpeislannN 351 b gu>|Sustainable use pfAiucal | a1 ATiw
s -4—17 | sustainable use plicaed pliseaNl jod La Ll
Aailoeo) IS Ly 55 B5le] 5T Ll o ey Jobnay 351 gall plae
350 el Ladm paniany 5 (6 sl NN (o B2 1 daSles e WY1 AL skl
PPN I P SR P PN PR NP PR VEVRC I PSR WS W
) L ploxal¥y cda ) eV Lado

Badke g5 e GVb] b &> gl Lyl 3SUaedl sy sl NI Al ya 5
g;ﬂ\jln\.x\_w.«.ﬂi).l.«uCLMC);L;ij&M%;ﬂ\jcrﬁ(O—gy 1)
95% e Lblowiny ¢ LoV SN A& e slezeVL oI Sl
0%3100%4,:_,....,,30;.1?»&3\Ew\éﬁwjéf‘ijf,bbiéﬁﬁayﬁa}\y
A8 5 bl

Protecting Biodiversity  (ggod1 g9l dales
umw\dwuvm_“\uj\u.sw\muﬂdu\r_dj\dem

Mjéjnﬂ!tﬂ\o\wwwb:ﬁﬂ\wrﬁ\ﬁmj el dadz Yl
ol 5l odd phtzeal oY)

2w 5 VJLJ\ & Shladl o by 135 7% Wl .25~ International protected area d_caswelt d_d ot G-toliad!
d.la_w;\l.@.&,.(.vd.loh.u&W&\yﬂ\wow;\F\W\yu\oJ_ﬁML&UJb) UW\UA\_G}:
ul.:w;q.‘\ P (M RPN V.A‘}H PINELH V.PJ.:_}.QL«;N\ la\...w \}:SJ.:LQ ;5@'9 OW W| L}LL“"“ oda Qy‘} dL».»}“

®o,, ,e000®

SIS P PO [PRPORN P SN[



O yamaicall el slode 3,00 A3a gaudt A yalt ASlaal! o3 Globlie Asles
o5 (ol gl Ld a0 5 Bree b sy Aol i) e Bl 5
Tomn 2540 1987 plo &3 gandl iy ) ASadl 3 Lty Fooes sl 0 OO
cOlades L ames 10 15 5 Bl a5 b gl dihate 5 b 2l >
o) Gyl i i loos il oliasms ST s il 3l
slasls S35 ¢ salall b g5 alely s yandl dy pall ASaadl cosls Jlmadl 1 5
i) e LS calaeadl s ol Laadl s J g 0 L Ul sl iy
o3l 1 T s s il g 2l ASN G SOl ol alall 5 o1 e
Gel s el B el sl Al 5 & Jadll slosld & pa ) il coazal LaS
sl Slasms 44 54-3 J gl Jid 5.0y 20l 5 23 BYI(10) o
Sl Lo 0,25 A ALl Oliamealls 3 pa ol dy jall 20l & Jadl
rdzes 5 el 15 oladly &l 51555 & ladll sloedd £ prdl dn gl : 25 50e
STl Sleredd!
bl dnnlidl Olaseadl Ul 5o b 857 ,3 1300

B 5 & lases 8 ) iams dilate 11 U L3 draseodl bl for s
Jot3 6 ey ALl Bn el &2 ) Lol e o sames Bilo gy (3 g
igamen IS0 Lol Tis vy 35 (,13] Sl sl 3 Framead) GhLiall oa
G el el Yo 5 G SNV 31 Sl R O 3020 ] ool g 80 L 5
el 431 5adl Gy 3 3 g sl s e sl s oLl e s ol 3

ASLealt 3 Ay yladlt Slunt| Oliesne

2030 éyg) pa byl

VISION d__1d)

dingoull dujell daloall
KINGDOM OF SAUDI ARABIA

s NGl e
i) Eonhall bW iz, 2 n2 . 4.3

(Gomdall Slamdly 55 ¢ bl sl

e B e e

Jesdl .

ol el
Ol b

D)

bl el
o2l 52 B
Gl 55
@x}l

© o N U,k Wb~

mﬁJiguWJé\w 10
de¥iins f .11

1840.9 1408 2L
4.03 _~1408 1o S\ 3
5408 »1409 ol
9.33 1409 P
2256.4 »1412 o S 3
12787 »1413 2L
2036.1 1415 FPatpamiy
1160 »1415 2L
6528.2 »1415 e S i
2410.69 1413 i 2l
68.62 »1422 U
149 % (%) ASleelt A Luws (71 Ararmalt (Glolied! Ao Luve Acusd
i:y_;—_r_ll ajlig
imiskey of Education

2022 -

1444



p3 plozal Hlb] 5 Ay ga it A pal! ASLaalt (B ALl Slasnall
Tl 251 e dabloeely u5allae o Ol SLI iy 201 e ]l
ool il l a5y Lgslad] 5 La LSS5 & kel sladdl s 4501
sl s GLall sldaall e Blisdly Sl V1 iy 3l e M5 dal
b 5l BT gl s (6 AL o Y ey ol 15 38 ol i
dpmdall Ol O el 5 0 bl goll prand 5 colimalloda Gl J21s
o35 ESLa 1 501 53 padle oy Oledr bl ool S L oladacdl s 2ol 53 5
" LS ool ebes " eLis| 0120 21439 /9 /17 54, (219 /1)
DA s Ol 2 dams ooVl gall s (SLell gl Lo 2
A4 Jand) L] Gl oS855 lgirand s ¢Skl Sliamoll dpos
s S AN 266 G 55 Lo Jo 1205 (6) LSl Slioseal e s
o e o5 48 (Sl 1,0 s Sl el 831 50 4-18 )
2l (3o Sliazes LY BLOYL (ASle Slomod L3 ool

Al 83 155 «(2030) 3yl dp ol Lol 435 G U3

A3 gal! A palt ASaall (2 AxSlal ) Olrasmalf
(k)2 o

GhUs (e ib ) dnst 0555
11300 MJG%A&MS)jM‘ uplg_}‘&k.mwr—;f“‘—sﬁj)
(ot o 5l ool das)

(2l 3l L a2) 0S8
20240 La2) o onds Sl a2 Lo SU A daanas Aol sl

91500 o 5 (A S ez Ld 5,5 5Ll Jﬁlp—ﬁ.ﬁa;q&mﬂl
(dls o S5l ias)

(il ol ) Laez 05 ST
15700 LS._:.{LA 3-:4».4 \C‘L 3)}[};.“ d_kub u’\i;“ Alk.\.q.a J*L‘;-‘} CJL@.J\.H

né?:.k.“} 52_53.4-‘) A:Jl_:.q.; d)_il'
%w‘;‘pub(b’)—;‘aﬁj ﬂﬁmsé‘sﬁjw‘)w|

130700
Mwwus)jw\) s_B_’A-‘_g
Gedle s Old—w S £02)
@f:w@_g&é\jj\uhi' ) O 4SS
®o,, s00® eI 9 c;_:ilﬁ i )’k_xj\} M‘jﬁ%ﬁ‘ﬁ.ﬂ
e,"s +', 000 K
eelnellrive (O iy At N i az)




+_oJe 51> Biodiversity hot spots & Lut 59 g9—cl Glolis
Gl slael ks Sl g @l g0 del Jo ablowall b O guatbee oL
M\&Ugwu):dd\C}U\@jendemic%f_wdcjﬂ\y
) o (S0 ) b sl 0108 (o Ll oy gt od) 13 2313
Cy15ooywéﬁwau\wyj\ iy G O Loy st L
e 70% couzs 15 Qe ) 0 5SS OF Gy BU L ab s el dsle JI BLT e
3 5 ol BraJladl 2t L) 31 podl 4—19 JStd) oy AL o Y d ) e 5V
Slyadleda b 565 Sl |y UL ¢l T iy B3 50 34 s 5
oda o 3 o S5 At Y18 SO s 150 15.7% Jass <318 Al el Ll
Lo o e Yl dzdl bl ol
o;:étﬁgbud\ojﬁbwsﬂ.o}lsﬁd&gayﬁaﬂ\;g}w;wol
ke LT 1591 o site ST e Bl Btoma Bt e 5,5 31013 G
oda gl VI B e o 58 A1 018, S8 0 5 23L8 05 V1LY
Sted s # VNS G el Al sl oSl s Ll w31 sl
Lol g b N b lall ST 5 il o) 5l iomy 3 J1 b Lol o L
imﬂ\Lujjosui,s,sﬂwjouw\rmwu\@,s ¢S S
,sg\ud,usvju\jdkuufmwmu sLalall £Y 38 diay
R ’ wLJ\L;yoJ\CyJ\ 5 g0 e

j:uJ_LJ_!Ir_"l ||r:|

hinistry of Educatio
.U)/ 1444

ASI Sland| 4—18 S B
s pandl i)l ALl 3



£ 9t Glolie

Biodiversity hot spots A L (G g

5o b b sl g 501 0585 it ol n iy 211 3,1 000 51015 i Ll (g 5 gyl Ghlie 4—19) JSll
(S g B gl gl eda cos &1 36 ol EYL

90°N180"W 120°'W 60°W 0° 60°E 120°E \ 180°E

el oLt O Jlr 124 5 a3l O akate 12 I RPPPNICS-AATI |
Ll by 5025 G- 55 LYG ple 13 Ly pgall i obplbile 2
LY.l .26 Gl Lol 3y aiée 14 e JIS S .3
Uil Csr o8 027 HeLJlE, Al 3l bl 15 Ll bom 58 5= sS4
LY, .28 i 20kl 51,16 il Nl il 5
okl .29 Lol LoVl sl 5> 17 eVl dasloadl Lois OLadllb oLl .6

SLUI .30 56,1.18 ) e
L5 S —Lid 5 W31 L YI0W 119 YL 7
L Ll 132 Tl et s Lk 5Y10,01.20 e 8
skl L5 Jls .33 S8 s S 221 S 9
ks 4 .34 LY (s .22 L Al L 5] 3 Lt oL 10
ven. e Ll o5 JL> .23 Lsleal 5,111

e " " 000
oo, " """ 08




ettt hagalt o130 (i O raad!
Corridors between habitat fragments

S shal 85 s o 420 S b Lol ol ool =l b el LG alall Al ALY |
,;Tuzja,.u\uycqj.Q,oTyaQ&L;;Tu_Jlgajwyz_?J\ QLN A ALY
oda U5 Sl g gl o STALSCES ey oS gl Y1 o o sl o 55 o5 Corridor !
Skt o & s o1V s 3] i) jles AS e Blas JowY o aall S T s elalt pl|
3 on 8l d 55 5T ) 180 0 el Sl gl s e 551 Lt

Ol fas ol Sl oty
N Y PP
Gl (3 el palady plasiwt
ke O A i g
L Sl et § 2

ko Blisdl oz Lo Wle ST ¢ 3T o oSUN 2l b sadls o 2l asedl
el ) b sl

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

Op Sl yall rens 420 JS2 B
bl MLl ol i Il bl el 0
Ll of ol el Sl caw

G198 s 2 ki) Bale) (pa)

D pr e
DL Jas Eiy1sS
B o o si mum s J -

= 1000

Restoring Ecosystem  Jood! alla ) &= Slatiul

el e plaidl s 55 Y oy o Bilaie B (g gl gyl o5 Ul oy
sw\;w\a{;c@m.L@glcuagmaiyw\jaﬁxg\ywp :
se s el Bl Lt O Jais Ll baglas L3101 Z3l e a1 -
V&%Yc@@u@ﬂ‘ﬁ}—”j%&w‘w@‘céwdeﬁ‘;&ﬁN)‘f—* =
TlooaSIN ol el il ¢ rlaodl ol 3 SIS 5 g sl gl
Lebl g ol s rons 1ol 5 Lgm pdared ¥ 2 53 ) Lo Biats L)
ST ol g il IS Leblid & soddl colelandl 3ls 2wl (0 Jad 0 Y
kel o 0TS 421 JSa OV Jodrpl a4

100

(HIMU)CMMYuAhtu‘)
5t
L 4
TR
S T
g G
‘E"}l“

|

107" 1 10 100 1000 10*

(km?) 5, it datait) moms
(oiyle st (ulida)

Bsle] o) dozn ¥ 4—21 sl W
SIS 15 s Lo 318 oy Sl

Gsas s dhat Yl asle] o) Olsdomoll Ll Len Ol sV ¢ 555 3l
sl ol el sale] w35 01 ST Sl L] em OIS LS
i) AV gl Bale) dikos it s b il elode pdbuiy s b

VO |-V | PP [P0 PN [ PP SREN |
%0, s00®

00, %: " o000
. .
..o_ R _...

o i 05 Ol o o
Dbl T g 558 ST dilarl) o
C)\..a:_..«'ﬁl Bl r))’\_ll = aus
o2 YL g 2

el = ill aylig
hAinistry«

2022 - 1444

if Education



oadll plall s 4-22 S B
ol e Sl ab sl 5L S
3 b sy > Mol aall s L eSJ6

e bl pe J) bl e 158 Bus

Jlss] Say 4—23 S B
) ol ) (1) 35 s
RAUCKPPS

®o,, s00®
00, ": " o000
ee, * . ",* .08

Jre &l 0B sl pldsiul o Bioremediation dygtt dxtlaet!
doellaadl 5 pho Ladats o dall sl 51 D15 Y UL ST el Jadl 5Teg 215l
Jelos B Al sl b lsedl Ceddeul U8 5 .bioremediation 4 gl
Qu,b;d\cﬁLLg?e@ﬂ\ow\a}uaﬁp;\@ﬂ\@m\émw\
L5090, ST U I s J110n & 301 b G 85 4 sl G231 Ell
gau:muu)bwﬂ:I;Hw;\ja{,ﬂula;s\;m\ya;ulohuw.\w
.];xSLZusLs\M\gow\f@\r\j_pim,\,wmwjbau
Spedl o palsell (5 2 duty Lol 3 2301 S8 il o ol (Sas 5
Al a3 A a ) AL

e IS Bl sl gall a o Iel] UL ¢y T am Wil paie 5 5
oS iy el 7l o &y pdall 43La SOl 5l ¢ UKl 5 ol I
b el 03bnedl 0355 8 Ll & 31 b Ll e 5 422 St
b ALl slaedl s alsdl oy Gl s lds LN s w5 gl
8 S 34l YT 5805 (G por 3y ool Bl ol al O] 2l oL
L V) o e b La JIAN) Al Sl sliedl plas ol e aid
REP-TN

JLss) i s a‘*—“j Biological augmentation 4_sg.cxtf 330l
biological & g2l S.sla:).\\ Joes ¢U§.§ &) dab 47,;,&.4 i b gles
UL Ol o) pasdl 1 5 pies 5 t— -yl JSL» Sod .augmentation
Ll ISl el iy WS sl 1 o boeadl Sles ) (555 Las (5 5!
JSB A s 2 e el B el o el el Gan dain
W5 423 YK 3 LS ¢l B el gl 51 ams JST o tghlons
J el (35 Y & gl 0T LS (yadl 558 o5 ol Lol ol Sy
Lredl e Jad) i Mg

Legally Protecting Biodervisity  (93LarLy (;emnelf (5 gt ¢ 9L
Blisdl s dxl oo (1 Lol | oS Blazal 043 5 jadl 5121970 ple I3
oo S w3 5 oIl d g b ol 8l Jordi o3 S 45 sl £l e
)Y Llesd & 53 s alas cnd s 5 5 L didl Jad 55 g e ltalaa]|
ple s S ol BYI s 46 ol 51 (5, 8V Bl e ol I
VI [ P PR U PN FEREP BN NP P SN R PRV E RPN BNPS K1
Sl 55l s el asagadl g1 SY1 6 s cnie o L(CITES) ol &V
oA o Al Jnds 5085 .0 3 A 5 0535 ] SIS U
AWl JLar D (g gl psill Lo g a3 55501970 ple oo ldalaadl



Sl gl o Aablonald & 55 3L T e 5 gl By ) A0l bl 5 3 5
Jsd 05l dons J 53 3 ] Lol g s 2 il 5Ll Lo Alasloecl 43012 o
sualas 5 62001 ple Y1 ol suomzall a1 2315 62008 ple &yl i
S8 linadl sV ared sl stalaedl 5 01989 ple § o Lgad! P EN

01995 ple 51 AN s3gedl Ll gl 5L ol

S

ALY S

et s 53 Uyl Lad sl 5
e b s i e Lo
R e Ca b T
Jor e ol ) el plasenu
oy OF oy atlile g azdima
00l b 055 & ol o)
3, 5ol el b sl
Al

2 e R 6
it Y1 5 S lse 518 13
C—L‘ (,_Q 150,100,000 km?
S 52l Cj_:J\ t;‘jﬂ il

s 1 ,ISBY ) gd

F,b &3 e DS 1
o2 A e e Joliel] g
(sl gyl Lo

Silgadl po e S ieg i 2

SOl W B S s 3
Skl ity a—21 Kl
Loy Lpalbsaul (Ko I
-Gyl t_}‘ﬂ‘

o S olabml ool s 4
fndedl ol Sl sl
Logillos 3 prall

4-3 pasz

:wu)b_u\you,sﬁu °
Badatall 8 g caadaeiedl

el sl ol ol 351 b 10 @
(s‘w\ f‘b&.«uY‘

L) pisnsiie F1b dla @
Al B (g ]l Cfﬂ‘

6}9‘5‘ g ol g @
NI s 15,8 Bue & |
o2 YL Bsagedl &b gl

OOhazal BaleY Ol rfb.._wj °
cgg,J\(sl_E:J\%;ééﬁJ\C}_:dl
A gl 830 15 cimdlaadl Laa

?L@..A =Ll u.anJAJ\ C.,é)r.?¢1970 rLC«J....a ®
IRt o) Glasd olay 2l )

pul il ajlig
linistry of Education

2-1444



LIS TG o il 2l Comns g ¢ I Ul
AU g2 oo Y1 s I oo s it
A sk e B . B gele S| Ao
L;M&&S)A.Helﬁj\o\)s@d&?cw\
S e el D13 g s o Bl 5 ol
o Sale o bl s & yomall Jls Il da 5 .ol
obas atom 55 b alldaSs o5 g2dl o 5l5 ol 50
Ls 31 o5 .5 b o I dislall 5,2 O 56 glisea 5
IS 5o Y s Ll ale sl ezl O
LS s 26 (ea)) 8,51 2l ydaan O ¢ e )5
ot o B Sl Lyl 2,V i 5 e
Loy 0l gl s o3 Glled o 0 cp gy s B s
Bl b 6l ks )l Caol gl oo 5 L OLLSY!
J\bjL;JTchL@.L);iQJéUS\SlZ\iJM\g.,b\j)ﬂéjé
pde 5l o inall fad o115 o I Jad
W ag s gl o 2l L o3 1 el il
i) Sl UL Cal sl 0t o el
e T3 LIV YUP e CARNSV RV SN | PR

b i

aaiall dads
oAbl L dadl jsliaadl ol Jas Aas
La 5675 e I sl pall J g pLs| o &S
Dl ez 3 feel oS alil sl

Dust storm  dde 31 Lol gall
2152238 e )L 5 i) 5 Sy e isle L
)5S e i I oo gl das 5 L 4K Ao
5l a g eosl sl e S G lse ) e ol
L@J}«%j\f@\éw\C@yﬂiﬁ\g&b&wu
g5 e e I Eao Wl G g g padl 6 el
sUasll Loy dall dSSaadl Lol & 1 Lagd sl ¢yl
Jl@@)\&@.ﬁjcb‘}”lpﬂwf\]j?}u\
Sl s ol e e e kel e ol tesus
s 835 5 s Cilisa s LT ol 20 LS

Y pdeae Blir s 2 1 e s p sl g
SJle &Y oG e

sl o dla J15,08 B dny o 2 Sl SIS LS
Sl &S o Bl Aol ) AL e s 130
WCQJJ\QGJWQJ\JJ\L«EJM‘EWJAJJ\
s o ol e S STGls T STl gne
oS K gaidl 3 a0 0l s et dde, daole
.(ﬁw\ﬂ}f)cﬁ@ﬂ“d}f)«M\&f)
) Y

oo el 35 (B S 5k Al ol sl o 55

R 5 allall odin 2231 S5Se

00, %: " o000
. hd -
®e, * ", .0




Xt ple yCidne

9&03#&»6%‘?@‘1’;@‘&4&3# z‘._.,lh.\:m;\.mz.w‘

At 3 1 4=2 % ] 8y b pliseialy 5
3N g el 23 50l)

O de &5 iS5 cdilanedl )6 e Eoml 6
b oS

oY) dnkad Llald Lesdhe 351 oy o5l s il 7
s;L;LSe%jM@ﬁ&_Mquﬂ\
Ao enss s ] el gmSls]

OF Ky 1 Sl Lo 2l b i) Labes .8
“ g5

s 08 13] ekt oo 123 5 .9

T @3 Y

s ke b ple G51b S5 CiS eBsi 1
lige a dny 13LJ

Cldasy Sl O 8 55 sy g 55 la J2 aus 2

¢ elidasd dlazmeadl LLLJ UYL s .3

Do idl b By B85 Ala Ja gt 4
RO ISR (P RER

Nl Soosl I
.c@j Qé}:ﬂ\ Cﬂ‘s:\i‘} dﬂv\k dLSJAJ.m‘S .6

ELE Bl L
g5 g st Gl ey e Lt 38 Ldke
A Ol 5 a3 (A1 o3 padd i sl 5 I
Ll a5l Cho it § 6 2 ol |5l
oo e shall Il UL G Letals A1 G351

®o,, s00®
00, ": " o000
ee, * . ",* .08

U1l ajlig

hAinis

2022 - 1444

Seadl el Y1 pdle a5 g vpe + Ay JLAL| Aalind
- 9 A

& Adaiad e Lol 3 3] L2l o Alabloeall B

cﬁ\r@‘%%&oﬁgﬁj@‘f&d‘

Mjca.&‘}lkcjﬁgumuw\w‘g

adinyg fos dhas

Slaslels ol -Satul 03 i S 1 Jiiu

il 9a¥ 1 g 3 gl
s10) ITM b 55 51 4o A 0 S B
(61 55,
oM 6y e
o) &kl 3 rens A gl S Glos s @
(C)Ll;lﬂ.‘?j cf)\)::-
(B0mM) O 4ks SaedM by 5 @
(600m) L o
Aa D) Orlla L
A | 5 el -ylee
Jalow M (& I sledl damSs s 150 oS 1 o
Aol B glieedl g1 5T el
Jealt S ghas
e Bl Cobull s 3 Aol &la Sl L1
AV e Lt

J&JW\Q_AJSE'}‘M\).U@)AJL 2
b Lyl el Y el ol e 03]

15mx15mu,\.\z,,(__a,g\%ga>w“> 3

PP plsal,
Lol olay o J) W Al i lall (25 4
0 55 izl 1155 57 plasul Im X 1 m

Ayl Es TmLins o



4l s b ages AN Jal gl aii ol g ¢ Gal AN 30ga By 5T LS 1 093

PRI ER] i1 3 yal
S9! g9t 4—1
>3ﬁ5¢@w;&éxé-|d)\ﬂld_o‘éj}|t}leﬁlé ) o2 A
32U ys U s 1L sl S g
(S W LSS g (g 5 g 51 @ S s
R U PP PR PN APPSR el P 6 oYL P gVl g3
85 b8 Sls alatl o3 s Lol e o g st o) @ eedliptll gy
S Sl Lo (e gre dhs g (5 5 £yl Lo Aaslonll gl 0 @
el 3 L] gl O Say

co bl plaseal e 31 AAISS 51 4d)) o Lol I BBNIL S5 @

(9l 95 An gl llasni 4—2

TSNS IE PPPRR e UM (FINCt JEPAEY ..y ) o )Y
G s A b s o T4 g gt g ol sl o ) LU Y sy b LsEY
S 3 ) HA PP
a1 5 pem o15e W 1 Y1 5 BT e @ SN
A AN LS 2 ST G s ANl 5 o Sl b a2
el ) ¢ 531 and S DLsY1 Izl 551 B @ Sl i
8 gl dlsl g el bl sy ol I GBS oLl il s @ St o3l
(3 g5 3 e L gy A S el 51
J=l Cf‘j‘
YRS N[N RO REEPY By DPRIMNG [PREENNY ... )3 PP
(S g5 sadaedl it 3,1
B3doell b g el 1 ol 35100 e Ole 3 Slia @ (plazd! plascza¥1) etz ol
ezl ol ¥l nall o U plsezal 51 b o @ b ame
AW G (g sl ¢ el B pasnd s b dla o & s AL
sugll iyl ol VI o 158 Bue Bt Ll (g b 5l 3l 50 (5 42 @ &y pdl a3l
o2l
LI LA ¢ ] 8 g s 5l o Dhatwl sl Y Ol i S
be. sl

s08®
Se8lte 1Tt e L ey 2l e il by 501970 e s @




e J8 A1 bl i > 5 43 JSal J| o)) 5 4 1
I E U ECSVO [ PR ET -
AJldl La
25,201 i b

O3 paal| Aas i po

5,00 dgs&nip O.JS{%ApkéL@bdgrj‘blﬁﬂdig_w
i 14 o) " 2| dn|

LA d ) e ol gt Jadlinr

%;a;;,;\oﬂumt\ﬁuéﬂ\@uw@ 1
gl s ol 2 olasNl i ol Jooy gL 6 ¢ A

¢ | X

o S 2ol 250 2N g5 L gl oy 2

Oladl e il e .fL&la.H .a (S5l L S‘Lf’

syl .d oDl b 8% ol 5 cdalisead) t_‘)—’m”"‘)”‘_WMth 3

J{L'&Z@:}!\é\ﬂ\w&aeﬁw‘éﬁ\clu&\u 7 (G parmedl b g ST e
Szl Gl nae code o oy

dw.H rUé;J\ g5 -a

o2 2N b

(Sl e

s¥lgss d

COSIPWNPR TP

Ay Al
&;C\;ﬁ\gtpkﬁ\swéu\.h@@m .8
KT Il oo ST D pandl iy all dSChaced
el g 55 Bl o lilal b A glae dle 9
. Ol 2 e gdlasly JI o zJ . .
Sl SN gl 1115 Sl oY e e s sVl allai L
2S5l B W3 g2 M (oo L5 il Aalnt .10 ) €3, pal
: ¢ )
Lo ¢ i)l de w3 CaS b .5 pmuad Al W11 . i
. ftfj i . M .égww\@; .a
' ? Sslle sl b
LN S
(S SN e
Hs¥lgss d

®o,, s00®
00, ": " o000
ee, * . ",* .08

.

=1l ajljg
hMinistry of Education
2022 - 1444



2019 5l 5l e o SV Sl pusen

B
[ PEENRUPE R RONY]
—_—

A. B.

Aol 5 5y de AU ST (Ul 21 b sl Le 119
¢ &l

é}L&JbB}A .C A .a
Siles 2y d B .b
S g5 o 585 ST ey (1 2l b el Ls 120
éﬁMbB)A .C A .a
Sileee iy d B .b
?ﬁ‘ﬁyﬁﬂ‘wdﬂ&k@v&;‘lﬂwg 21

L d A=Y b

e o Jodl o) (51 BV 050850 oS 22
(LB prdall (51 3

.3,\;—\)3,» .a

3,0 1000 .c
510,000 .d
Sl e Al ggb I sl Iy, LI .23
§ el e Ll olins| m,(,:&;‘ﬁ eble e
sl S Olas .a
Ll IS slaelast Wb
Sl AV Ol sl 1 ol e
O]l e Ul 1 d
®cq, s00®

00, ": " o000
. * -
ee, v ", * .00

ABLYY A

gyl bl linall b il Cony 3L iy 112
‘G2l

Al chraze b 2dlelladlla by Alsuldl.aw 13
A3 5l ezl oo IST Lgnles Com

4-2

O3 paall dasi po

o o3 N s il e 5 IS G MY,

coan pan Ol jaalleda bas 5 s

- Fload! 1 BN ¢yl (51 Y1 14

i) gl ST gl byl B 525 15

Al gl gV Sl I3z 16

Aty e Laad) S

L) 4—2 J guonll b Lol b sieall o de gazes (T 117
) ?gﬁ\u.a\,a\}\y,.s‘mw
byl e skl La
ol d g Jleblldl b

o2 B s ST i pomadl Ls 18

§4—-2 J guxdll
ol e Lkl La
RESPR ' | JEL D



32 J13edl o o ool ISl ptsnu

3ol 8 puall b ol i) ()b gadl e 3506 Ls .32
Akl b sl ST e eadly La
‘5}1“;;\;1@&»&\,;&\& b
AT ke e ) pgew lLLAL) 5 Lc
Sldas e 0Ll JLA:JY\C).»Y\M;\GL:_M .d
.‘_;f'j
34533 I3l e o obsT Ll s I ptsnu

Syl 5830 a7 aiw ¥ Baled (0

[ s
. OLdN 1 Jads &y gS
o~ 10*[ ) ‘ . dosius
g B s s 2 s | ‘ a3a ‘
9q . Al I
a fi ABsa) sluat
7 1000 < S
T 2ttt
] at
V] 100 uw SR e
.’i ;m‘melln st |
3 L»;\ 25 aligus
1
—~ 10 B
@2l
Byt
els ‘ ‘
)
1

107% 102 107" 1 10 100 1000 10*

(Km?) 3, it A3tait) @ans
o5 dsbl I o s Ol Y1 Ly 1 5,801 .33
LA leNazal ssle Y
i ol obol) Sl Mz a
Ll el b
".aw;u Ll e
Al dei .d

°

®e,
.... = =
se, * "% ,e0

=1l ajljg

hinistry of

2022 - 1444

130ge Bl ol el dimy 13LS b 15 piad Aalnt .24
“ ¢ a0

AB LY S

oo Jolal Lo slaze VI Sy A1 351l Lo L quait .25
Sl Ol pondl 3 ST el Y1 Dlas & s

pladl b Alsts a1 Ul o 53] dny Y 3L st .26
B 5,58 ool 2l

4-3

O3 pael! Aa oo

Garl o s B (083 jio pldswinly Jl 3 IS e

- )

Slles 3 b e izl o sl ol s 13l 27
CSNgnal oo ] g2 o dnco

?J}-b
A 2 dadl b Jdl s pise 5 I ileali L .29
IS4 S -
?Laé}ogféb.a:\.:ii

I 183 00es LeSs 83 g gl 5 gadl o 1306 .30
€2l Gin i oo T Ll G b e i

At 1 et laed) Copcd

g5 e ulsle] e s VI olollaadl (61 31
§3 ) e 1 8 ls daatad (g gl
Badseadlslsedl e A gdlasl) La
el plasenyl d - $5>)l seedl b



BLS| mapdi '

o\

b Dlis S| 2t ol EEEENERTR) 39
(S g Bim 22

S el Bl 2w e 0
s e Sai Cale 15,5 oSy ol NI

Jd~

O et | Al

b Jlis 3 conall (G| oS

Db sl iU st e 46 g Sy Lo Tyl
ha S 558 Sl eia i 2 h 55 0 5l (galaBYl
W L 5o A Coliall edn O s o8 01 o s sl
AL LT I3 Lo Lgin aliadl - Say 4T Y]
G i 01980 plo dve oy ) dlanll el L3 laze
g5 S gl OB g Lol el (s
Bl o oda doadall 2l Ll go s s g1 Y
Mdng 0 0 gl a1 BV Lo Lty o I

43 342 3 41 ALY e i bt pall! e 5Ly

O el It 6 gl 30l L aS s 41
peliy

S 6 5 5 Ol i Ul of azeas 5L a2
s 33l o s e s3LaBVI L5 Ul Ui e
€55l

Lzl o AL o odar 15 ,Lall 5 snall s 143
" * £"UsY 5l Lo

AteS1,3 daxi e

o 3 g 3o Jodb fo Ve el Jaaall i a4
(1 Joad) . Ehrozs O 5 2o

A1 Gl d g I Ll ol e 5L 45
(2 Joaid)

oce, (?Hl).aﬁbgmv\s).w 0 siis b 46

N
oo,
oo, *

salel o) I3 ] o 1 L all 1801 Ls .34

el

G bsas b
oS el d

anlo Al

gl e Olarall B3l 3lad b .5 5muad At 35

slode pusn CAS b oL ¥ ple e Al s (160 136
Sl DY & sl dodlaadl A3 01 Aol D6 gliea]l
& gl b b ALl

RV |W (RPN

Pl el plie uy\fwﬁ}ml_&\st_g .p3-3 .37
Tlage Ll 3l godl JlomzwY

J)‘\)A.U H ) o r‘.b—" uy‘ 3.)4?&&.0—;5?# .38




LS e dazay sl ol Lo 4

CLAJ\ .a

.2kl b

(Sl kaall e
SR e Ll d

QSW\&M‘&M‘@O))}}&}S@J\L@ 5

756 5l 5l e o V1 L) s ptsna

2005 alar Joutt ans 2 dad i E3Mgiw!
400 -

b .a

.3 b

e ol Ll
.¢LQJ\L;AS.JL9 obls .d

3.

g 300

g 200

3 100

.
Aa sl

. .:.-.E

Cpalt LSS Lewdgdl

£2005 ele L5 gl 3 el Mgl i L 6

®o,, s00®
-

00, s " 000

ee, * . ",* .08

=1l ajljg
hinistry of Education

2022 - 1444

P Osle23 a
ob 05:4439.3 b
P 087 c
ob 054e300 .d
ton Ll Il 3 s ST 7
Aol a
NUWRPRHIN
el e

e d

(._?GS‘J.S

ddaile fpe HLCS Y Al

B S o i e Jgmedl e I sl Lo 1

¢iasll bl
colaeY eMSTiblu gy sl e )1 a
Al J gkl b

A eetdl 12T . d
352 5l 5l e o SV LI el pasnal

Farss {pr-1pv-

2

VAN

Ot goaad
ol 313 ) iy Ul pellanadl Lo 2
Lol ol EY1 a
QESENPINFRTIN
(el ol BYI e
ol S Bl I3l d
(oo B 2L EYL Y il s 5 3
Lkie LoV 01l 2l b sedl a5 .2
byl DL b gl
3l s e e OLY 5B wleballasl; b
sl el Aol e bl JLs) e
) by el
Ayl Olebedl B 5T BB 5 5 d

4,50 193 Se




eblows et tames (plnl alaseodl T 13
s b 6 T Al B 5365031 55 Aalacay
& e osl r g5 g el OBl gy

A Gkl

Bée p dadl il e Ole 55 oy Bl s 14
a3 4l b3S e AIBISS

i3 paed gl Al b slam D Lol gl (g 2
ole sl J 51 (5 215 Al lsluazld G 55 5l
oo DT ol e Il s (¢ 1974) 2 1394
2 (p2017) 5 1438 ple o5 cluam| 5T 3504100 7.01
8 e O 5de 33.413.660 0l sue Il
o ! a5 Ol ol 55 Ll SISl slas Y
Odadl Il i )1 bl
&M’JOMTSM\JSJJ\}_}\QDM\fw_M\
L Se ol i sl
Slaodl O g8 day ju doead ST s> Y 2wy 15
B 16-6 o )5 ol B e L5 gl 2y ol
OIS 3 35 ANeldI o iUl & st Sy s
A Jal sl Gand s Jaslslax Y 5ol 5 oy
croed Ol sltel 3 (50 5 b g OF Sy
.;lewu\j)\%&“

b il odl B ylieadl b go s @b 5 be Je il 8
Sl sdoudl (5 5D Jolal
(Sl ool bsan
(G LAl S 5 b
?N\J\#SJ\?J\&)J .C
Ol b rens ANV sl B il d
RN PN

3 yorialdl| Sl Al

Loz 3 Lot S i s Lp geres oS 13 .9
Jdra g J:J\,‘.J\ s e B o CaSS (Laslae)
fols 4l

e e STy sdeme sy e s Je Yo L1010
IS Lagiinal o Jl 5 ot

S A e Lz Al ol daall e s 10
Negeel

Aol UL s (o g3, oSl 0L A 12
B s el D gl o e Sl e

A glaal Ol ¥ Aliwd

A3 J15dl 5o Bl D obsT s sl oo 1 iz

13l Bl | (5 ot Com G (St (ST @il g (g yull ) gt (ol Jguband 1240 s sy

3 3
3-2|1-1
ey
pos . 7
"15.'-:14'. °

L g ailig
hAimi clucation
20744



PR PR P cotal (o441
) OB gl oS o e gl
Al OIS gludt 5—1

Sf Ol gl 3. S
m@?uﬁ|Q%A\¢g>cfggrﬂégﬁjc%;b)

4
Al SIS gludt 52

WS sl ol Ul gl )

e N Sy e 46 5!
il LS sl

Wt ple 2 @il
\LJ?@\;@,;&L;JQ;‘;,,A\

dgjk4|o_ﬁé>9).Jﬂ§3r_d¢}ads
sl sl

95 2B 0l Lgpsis 2 bl @
(x 19,000km ys 35N (g5ls I o gl
J I[P RPN BN
185 gall o3 (Sl

Joritp S poStall janp 35 @
I3 38 > 6000 -pe ST 455 801 L
.Lﬁuith}wuhluﬁ

LR RIS

Qo,y e®®
0., .*le0e
ee, * . ",* .08

= ill aylig
Ministry of Education
2022 - 1444




Rkl Gl

Y1 gl s coudSE S gl

08 o shas i3 Jo el

RENE-ERRATEREN (RN | < o)t v o

(Y1 S B 1S (Bo sas 355 bl 35tz

*\
o

il (Y & sl Gyl e fab 12 35dailt
SEN U TEREEN FRERIA)

C=

S LI DI r ol 52 O IS 0 52043 5gta
25201 151 ol (353 g M1 L sakl S
P TIPS U Pl P AU DA e [ B

(SN g el 2 L)

e}

ot 5—1 muat 2 ayskati it puiviw! QEITRD
e 2l g1 531 e ol slall s e 3 o3
el db SV aud sl 2L

G Ag 5288

AT0 B O gt Tl ¢ Lalat) Lo Sy S

A SR o dndall gy b Ul 451 5
3w 5 Oyl 28 s Lol om plalalfl S8
& osbl el Gl e islar fuadll dadis
abate S ghon o ylald iy gl sokecrl 3,1
Falls ezl 395 lanally iyl i3kl Lgia
Ll sl ol odn b Aidatll 50 oy

ST L PRSP

Jaal! O glasn

Thardl ool s 3 RSl d3lay el 1
A e Late o

SIS sl AL g1 5 oy ) 2
gl sl oLl b Ll

S g5 dor 5y 13Led gl g (2ot el 3
Osdall o g SISl 0

Sl

Ol s Goladl gl g 3 15 iy -1
Adldes Oy b o ) dall e Ldall 5
RW

Wl o355 I DS Ll o it 2

ool 18 15l pedl Lo ubls Sl L

o Oyl i i 5 Sl ol gl
sl ol Ll




B gyt dagly

5-1

-

www.ien.edu.sa

YRV Y

Al OIS glud
Sy el S o a5 €

Basic Behaviors Al
Ol gt 8 2kl ¢ Y1 5as @

4 Alaoad| R (5 g ceasliSag D139 (S 5> Ol st gl [TTDNYS s ol iz
.Cf b fibj

< gbjjl ,‘;,&2.15 ?Jiii)\ Elolabs LJ\, —5 bedis Codony 150Le 3Lt ga daay 3
Sl ol 5 S5 o ol Bl S 2l g cplaball i Bl Sl T Las 5 5 el S e
RECRMEMENETE RNl Lo Rt i e

S sl Jolts oy 5 el S 51N

Behavior &I glid caxe

cH RS SRR AP U SN DY NP PN A BRRCN 25 Y Belactand! 513 plsat
¢ ol 85) 2 patad oo 8] o Ao 53 0 5 (S LS s UM g0 Lo CRN]
G il o S 5 05805 Jhall i 28 s L, Y1 3 L) By oy O3 G30,0) 5 il 8 Ll
o5 Ol Loty U1 o LnSlar e b o et Bl Lt oms 5T a2 =4l
2, b behavior 8 ybdl 5.8 Ll _Le Il in s 13 2l 51 1ir Zuniinsa L)l > (o) el 2L

- 1. A I RO S A Lt . Eyesi]
ORI BLL (35,500 S5 o el e 2] Ol sl g o oSSl Lo
LS — el 13 pa e = s el Bl 85 g0 b ooy OF S L) Sy oA Y e
B 1050 05 5 el ol o e e ooy A 5 i > gl 4Ll
Lo doT sy OF 5l ¢ w2 O g &35 5T cplads douil Sl

ONsead) Dol Awtys 5—1 K2l
100 15 0l g | 2 s 2l s dles g
5 5 S Ciway #1935 fls iis121923 G
e g 5,4 S bl Ol g 4
4l 5315 Ll Jo & i b o
el ) 151 I s ol 554
Aaslae olad

-

Lillay I ol ol e 21971 l plo e il bLﬁelPISQSPI

3 S e I 55 0 S oy o) Lr o) ged
ROIPN Sz (5 Lol ) Bl e ey
‘uﬂf+|&})

®o,, s00®
-

00, s " 000

ee, * ", v,

=1l ajljg
hMinistry of Education
2022 - 1444



e IS 0524575 52 <
ROIE (R SRyl

ALY (e Buate ol Aubaal! oyl LI g5t

Loz S LI OIS 13 Loe ol g suke sLodadl Jelos ST gladf 5B 4350 S0 Lo
oz S gl ans O Syl g 185l e ol 815,01 e
oot o 5 5 AT S 05 50 S V5 L s 1,01 e
IS sl ) e 5l Ty 35 0 Lol s L s il ol kel 1)
SAS skl 515 0y 8 Ll ety 8 SV s (6l s il s s
S Kl il sl e dozas 1 S Ll e Bl 1 e doza S
Lo pale s weladadl C}k.; The formation of behavior &3 g Q@
Ol ke wo Jolil) e Bl 3 Lo e JY1 S 5 0l Sl il
sl 3 31 i 18yl S5 ey (501 Lo el il 530
il ys e isle <l St Izl o se IVl e 52 Sl
sl 5583 Sam O OV el G a0 gl i 1) & gl el
O g2 Sl yn 835 53 ¢ st 2l Bt 51 e IV 555
2O s gnd

Mis e Bl Y1 a5 Ol seoeld ims 1Syl Sl e W1 D130l S 05
S SN 1y 1556 L e} 21 e S 01 S, 03555 e 1
5 553 el e S sall sy ll de g 08 S 5153 s 50 I 5Ll
SV O e Sy a0 delug 055 catilaie e s (6 5

oo b a3 1 Rl il e 3155 i L A1 5! OF ol
85 b S5 ezl 0,58 cmliall sda Jos cinas ¥ 31 6 = Y1 bl ol
ST sl W ) Ll

Jw .5 elef 22002 S 3335 S s lu 21990

IR
};.Eé}l.:.q_.d‘ | —

LSl Aol | IS q.‘..\.b;\l! oY Lhewus g:JI 3.3/,.4,}!}

Agagiis PR

l,l;,...su”‘,wsja;-‘yal%\ﬁ_l
:JJSQ_A‘._WL-J%;,L«_JJMT
Joies O 6 5T g s
JF 8 s el il e
O



el
@dw‘ ";"—’.d 55 s @ o il sl e o ©
AEN 3u¢-’°u~*5‘d‘ Lo s asle e Ll = A 6 5T
el = ill ajlig
hinistry of Education
2022 - 1444

Innate Behavior (g o ya¥! &3 glud!

olS_,l..aquL,,J\u)&ﬂ\@lﬁjﬁjﬁb}ﬁ\)ﬁlg&muﬂuSw\

P DS L@JSo\j,aJ\ulSjl_Mo\d HRT 1nnatebehav10rs44J;J.c«‘9|4;Jla.a
&JLMMJ‘M‘MLMLAMMJJJPLGJLULSN‘J‘JLMJ L@;J..»L;jw\
L«J\de\.u muu\stQdf‘vaJ\;\ﬁ\ S sde e
L@J&bﬁ\ jcmjfef)u\ﬂ\)mbbg_ﬁwg\)jﬂ\ )"‘UM
JJLJL{QL&J&)\y@bws\}iidﬁgﬂjsgl:@uybj.)U\.a)\a;\.,’a
L8 Bk 2l Id Gl e 5 e lazel s ol
5—3 JS—adi ss),Y! J_gJaf Fixed action patterns Cea Uil ¢ 1% do Ladi
setod Bloal nylize 830mes JlasT £ sameay Ol sl 0 53 Lois 5 (3 8 5 5L
8)')}\ > . fixed action pattern &l e1sY1 as H I e (Lo
L33 A dlae Ve o (5355 b W 2l o lnan 5 5 a5 2l
FW‘WL@.«JJO})Y\M W}Ld@\dM&@MWHb)U))
JJL&UL&L.A w‘g}""”("‘M“L’”‘ﬁW\CJ’J‘)“—w
5355 ¢85 Il iy — 2l ol Rl 5, = S5l 10 O 2l

- - & 2 & .
d%&#\wg@b\w@ﬂﬂj\j)yg,.ngbdwY\aJ_a
yz\J.a:.Mzﬂ>ﬁj0)>&ai§jl_d\8)'j}\@l:5dj_~é4&@;,‘\8:\.&!2\:)»&
o\ﬁd\@;,a_wvL};Lu@\fw\}@@wm;\ﬂmcuu\
.5— 4J.§~J| u\u\ﬁJLj\w\d)}kjbonuJ)bY)

(A Sl e Ve ol elsY1 Jaas 1] 15Ld ydid 85,3 1300

w‘bf.sdo)}ﬂ\@@ U‘Aw‘cjffa}‘ o)jj\wwe

S uiee g tnge
4 KPR IRE XM ;Ld.:\
Animal Behaviorist
Pl & 5y T el o
e Joms s - 45555 8 ghdl
Ol gkl Bl 3 01kl S5l
el T sl Jal NI
G BT 05,2 5T 00 g3y 16

&LJB r—\JT.l:.«;{r)ES)')M 5-3 J.QJ‘J‘ .

5 i Lblas s S o o B2 13 gt
flele Ll 2



> 5l AL 8l o Ja5 oy B0 b iy Y 65 3,5 s gl oY1 Jaad oo T (5508 L 01l 5 5—4 JS2i
A B el BB e e gt DS OV tlgalad o3 O sk B 201 312 ol

z

des . del 5l e Bslins commsl | siall oda agaits
Gl s ke VNI 3 e B el o o2
Al Tl T 5 Y el s LT Y ¢ e

B meoda Lol sl oS o o1 31 5 W lal

131 Jaad By b (01 B3 015U s (635 gl 1331 daed
& W g U Y1 s O iy G153 1 s ey Lakind (L8
AV ol aby il p sk 5 gl e s 2Tl T L

.qu;\giuy,g\@wewc@jy?ﬂ\



Learned Behavior  cudSael! &3 gludt

ol & gl S ri}s,g_,..n L3 el 250, ) am,u.i:L@ &&fu‘\ﬂ Sl

oS S g 25 5 Sl S Sl e Atal LS dla 23 ek 3,3

Ly et Ll ol 3l & 3 W oS L s Jelidl e learned behaviors

SN Ll g pdaall 2Ll ¢ o 21 Tl 3all s c630ms

e Ol 3 0l 55 s e Ol (,.LM Ol jan; b Habituation 3g-ai!

s 6 5 s B3] bVl e 5TolsV1 pyo Ll oty g Sz

Loty &bl 5 L5355 B9 8 e gl 51 ke S oete Gl lall

ploar Y1 a5 ¢S - 093 el Janl JI ol VL ol 2l edg) s

Lo CLe 5 elgro o AL odas A a0l o o 30 51 AlaS LI G YY o

d).“)j}accjJJ:JQJ\gqbgljiwﬁtwdﬁdidjéﬂjuMw G Yl . i 5—5 <z B

chabituationa}xﬂle fda JLJL.:;) ¢a|xii.ﬂ o.:\.@J Ll;;:_wY\u.o)xJajl g,a.;fi ;:J| ez I M‘J}git’“ FPWA|

1285ty Bl ST Aol ol 3l o) ) 230 0 sl Bl 3 bl pa RSN TR
ESC ORI CONCN T % [ S < PP TS U5 UL I

z % & L LA

O‘i":j (=L>-JJ\ c:x&) @\).i.“ gsl"' 33l 5—5 JS—:J‘}Q’ LY Coenol o
&) oy 3 £0) gl 3L 5 il Bl e a5 pa 5l O) J )l

ettt g S e e s AT
S Jre ddagall Ol el LN e 58 s degall jo ol ) el 0L uﬂ;ﬂbbﬁu .

R . . Tt . . T : ) sk S

45—4J.§..3| wﬁfj&j‘é&f‘?bj‘gﬂf‘j“cj?‘%ﬂi“rw‘ : .(..».m ix e

c ol ol e UL e &l e LY el A0 e Saline il skl

W 5.1

el = ill ayljg
hMinistry of Education
2022 - 1444



Pl e S O e 2 G @) pell s 13850 S 3 o A g @) el Jow IS ok 1 L @)
Bl O35 A o5 o A ¢ 3 50 oA P g e IS0 S

éﬁm‘ry\—d‘dw 5—6 s i Hb}mjdjlé\gduglby classical conditioning@ﬂd!@)&ﬂ‘p@‘

A S Do by S By B A ;,J&J\gglrisux.puicflgooag\,\{,¢1890J>~\)T%4:L>Jdﬁiq_wb

QMMLAMMM\uwGJTSJK’JUJL}JS&MJCOM‘

0 gedaadl ool 5 5 T 2y 0T 033 ¢ o 2

ke Glars .0 gredaall ool o 2l 0 5o s dasy S O B 5161 e

«»éﬁém‘g»,m&M\rw\ﬁ\rw\w@mg&o\ﬁgm;ﬂ

O 42 1 L classical conditioning b il SIS r.L-:ﬂ Sl .56 Sl

e oo o by SIS s G BL & 2 a8 Rl e pdlies o
Cajzﬁj’iyCJ\J.:I;C‘:RLJJ_&A:UB&_.»‘ﬁbg@“@y@?&;ﬁuh

el

b 585 2w (5> Operant conditioning (ko yiid| -1 yov 31 Lol
b W el i b W el e lond (Sl s

S LY i) & Lo yiad anloeiul Loy O 5! V'L':" operant conditioning
rMQ\S@MsﬁJ\Jm\x&y@wg\sﬁﬁ;ﬂCz,.z.ru\
(aiedl 5 2l Jalns L) 3G sdall s J 7 plaball famy Lo i
Ll o dan 5 013 2l s o3 (G pinall b o g JaS o3 plalall ST 018
(pLakal)) Znloma dms e Ol gl Joamm A plaball e d poaell s a2l e
(i) i) (Laddl e hxall) aslauy

SLELAE L don e anlot oy oy Ol gl 015 (6 5T 0L 3 L]
A ST L s el 23001 e sl &5 cal 301 01 JY o S0l

L s Ly G2 sell Olays e I LS A s, paall 655N O 5
Sea, .00 L LA ST ey i s el 280 ST s B ey S

g gl ol N s o Y1 oLl s 1Ll




dtf_.ﬂuu_:wQ:L@djiabi)s::ﬂv)&ﬂ\Oﬁ@;glgj_w\&;\ﬁy\é&ﬂ\
pladall 1o o Il S gl s Sltad 6 Y1 il L2l el (Ll
53 el pladall akad Bome w81 0 s Loskis 5 ¢ 31 gl s ol SLESGRL,
oo SUldleda Eon Jlaam| O o1 255 Lgpd oo Y1 8 5Ll
(658 Qo 5a gl 53 w3l 5o 5 T e 3 50ll b deslill s 5oll 3 Lol
o 830a 1235 5 b oomy (§U) (Al oy Imprinting ¢ g-daedt & sl
8yl sawd g .imprintingtﬁk«“ Sl ells s e s @Lﬂd}l};&.ﬂ sl
o iy Aalol il g sdaall S 1LY Ol L) oy
O sonall - SKau s 68 ,2le 85V Il diny sl 5 2l oo doddl B sl
oan 0355 5l e I3 e ¥V T e ST 00 e & 58 sl , O30
o5 e sl o B8 Aol Bl = ol S Lt s 2ol S8l
ool oS 5 05 75 —0 gadedl o Lgio— (6 2T bl g Hlin s . il
S5 503 ad Bl s O seddl S5 g s AN e

o2l s e 5 (o ek e 08 50!
b oty s V) mlall 3 G 021999 ol 3 R il
OB & w J15Y elodall kot 175 180 1o 03500 Jas > Lgadl oy ol e
Sl Sl 5l #15 nds b 21BN e WY ) plall eds (0 2l
a;wum\@xtxbspwﬂj.@ﬂjwdwwyaﬁ@
oLas dalaie JI 5 golall Lo 435 02001 ple (57 JS -l 3 LaS I 2
Al o o ldall o Elaallodgy 6 51850 i JI B sle (S el

8 leall el e s e oy OU

®e,, s08®
-

00, ,": " o0

se, " " % ,e08

U1l ajlig

2022 - 1444

Migratory § >\¢s

AT @50 e SV e

- 25 . .

: Ly 422 5 Ll phall e
P RETApg

oo Jsl cus) 5=7 S B
aelsl e o pdas 5,1 o bl Sl b
S oyl 4] oo b i a3 50
U3 s ple S (352001 jas 523
OOV VR S N 8 W P PO
JlEsle s sl it o e sl 3 s
) G L

e b 2 how il 3] o 3L i
A gLty gy il el Sl s 3
$I3Y ol o oy Lo



5-8 < W

Ol S (g 5ol fomins 1)
SN el Gan S
Jo Sles Jomtuny T AN el b
UG s 5 pall 4] Jead oISl

odlrs g cck:xw,w) Sl ye jsl.f Cognitive behavior S1,3% | & glud!
L5150 5 gl oSl o itinall ealiall Clai Y L haedl
OISl O gl Ladis 451 55) S 5l Lo <l 5 .cognitive behaviors
O3, g rtl) oY1 2 my 005 o) O ol g ol 51301 0555 5
el 16 L S153] gl Ld = 0L 15 (g bl Lgno — o T s

ol o i SISl o il Jori 5 50, 58 S 3
b el fa ol ity 3 Ul gl Al Bzl slodadl ollamShe
oS0 e forig 535 5—8 S (6 5Lt am o) U5 ¢ ST, 2,10
g3 piiy K 5 5Lt DL S i 2 o W1 e Lo L)
Sl el e i 55, A IS 3] s 88 pmad lousl 5 25 oSt )
STV Il Vs T, odn 5 gz sazen b g A g e S5

AB LYy Sa

Lkl ol oelall ST gttt 5
e ddgedand dous I
JsT rﬁgwgf;;v:m@
L 5 5 T 5 OLkall el
G Ll g 5l s sl s i
Tpdinall 1dn o gl

W e 6
(Y bl plsl, c},
b SIS
S o b A g el
PLall e Ladll J2a Gl s 38
cette. .:??&‘:91-6{05;’2

oo, *

S 51«034-4'

Al ) HISaY ) qgd Aot
S iy (DY a1 ,;,.,u\%;ug;spﬁw\;ig.@o

A Ol oS s s b Wl s Ll @
L};A.U\JMA\U.,QJ_A\@@, 2 “‘Uu"“‘z—“ﬁ”@“‘“
YL\AL&U cu_>-)L>J\J.w<JU E .;L{ﬂ\j

WadSde G 8Ll e
g | I s cot® 3
g Al o cls 8 gl daniSadl S Sl
'W‘/‘SM" DSy bl ety o gl
wwﬁo&fj'w“cﬁ ol sl
e jutf Sl SHSYI AL e @
QM\ J}-‘g GCLL.ZMYU

' ©)lig




B A puydt daaly

www.ien.edu.sa

Adecd! OIS gl

Ecological Behaviors

g LY SIS g (osad B Budaal) OIS st O3 O st [ETDN)Y
a3 OIS gl

oL Lehonnnd OF iy 3] 45lylrms] 58 yloow Vel ol b S5 5Lt day 31

3Ll a5 03 58 01 o S e w35 O ke U5 o b ST 5 el Lo

Ol sl S8 s BLSY ol v s bl Sla 01 dlles 42y s . il s

Types of Behaviors — CilS gludf ¢1,631

QLS)&;LA\)JJA@\WJ.ubglw\&wab\ﬂlalspm
3 31 S el 0 4SS 0T Ky Ll s amn Lguam il B ylieall
ine IS Sl Gao Jolis 1 il el s Bdlsien g1 5T 51 3T 1y T4 5
e By B el L) e Sl 355 Y ¢ s SIS
Jpj.cj\p\@rskiyou)uggg\;wfém 5—9 |2l jasis
Lotz LoV ¢y Lo 8ol 05,81 DTV 3 50 5ok Lagis 3 0T o o
Lo 536 = YIELL el b ol pall ool iy Gy L3, bl
S Koz G0 3155 ¢ gl la ety o Aablonodl B &5lan s 8 pldl s Sl
Sl JUas) el 15 305 ¢ =1 SUN 25 055 Lgmn sl 5315 SV W5lke e
Y Jer Sl AU

®o,, s00®
-

00, ,": " o0

ee, * . ",* ,e8

=1l ajljg
stry of Education

2022 - 1444

S=2

TRV

(L Sl e Bkl ) Y s €
g5 JS de 1l s

Eladly ool 1 4l gl 3l a5as €
sl

.....

S e 550l el

iyl Aas i po

L Ol gl o i e gast 15 peaiue
3 G S L aiaze 5T 404 50
S B

Buadand | 13 yaal
g1l 2

bl el sl 2L
5yl Gake £ 8l
ruhﬂceﬁjba

8 bl 2 gl

ol Lol

BRI

3 5L

Glad 8L
FERW

OV Ol polay 59 i B
dﬂébi;uu&gﬁjdﬁ¢>ﬂJm&€d>
A S s 0 sl



ikl L S5 5—10 ysa B
STl gobad! 3 peias b 5 ~all Sl
LaasT sl

)l sk Sl s i

Ul Jasl Any o Sy
— e (8 oy el im0
Ol Al daxl L SlBUadl fom
Sle gordl (g sl el J}TCG

bl

s ol

clr Ul s 03 5 5—11 Jsay W
Bl drlors 4l o n Judes S5l
sl bl a3 sl 21 e
de bl |l e 6 2N ol bl

Lol

®o,, ,e000®
L e®®
oo, . ee

NICNI P ﬂ;.la)\ & dldl &ou_>; Competitive behaviors (udLI OIS gl
(Ll 3 gld tlgends & gl Ao Lo ) 3 3Ty 6 2 Y1 oLl s sl 01 2y S
.LUUUTwmdusw\js,w\%w>\;w@ﬁ¢5—9w\gw
L] gl A1)l ol e ol 8l 3 oo L) Ul gl J o Jloz
Lo I3 51 o s Bale Ul ool p 55 Y 5 06 58 Jlaz| SIS 5 ol o1 e
C\jgi&w) .Lsfib\,aéijgouy\,hf\_&w\ JorT oo il Ledis Lms
15 5l Bt koS ) shan 5 c3ldl & shan ¢ ol 8 st 3Ll 8 g

Sl 25-10 JS.U‘ o Lkl Luud) 2} x5 Agonistic behavior gl palt Yol w
@ﬁ;irw|&3>}ﬂ|>)|ﬁ\&swwQ,ﬁ;ciﬁﬂ\bT@j}éﬂ
P RPN DUV 8 | SO RNIY PO N[ TN PR CR IR N [P
Lenand L350 505 ol Lam Of e £ 5 .Agonistic behavior ¢ —all
oY @yl STaand Y I go 3 Y aslal b gl wall 8w 1Y) Y
35 3 5Laadl e Bl Bl YT i g oo sl OB g s . 0,4l
o 13)?;\\ de ol ;\J._éi 35 5 Dominance hierarchies (- »g! Josuucllt 33 Liw
el B3l Slelo L pend I Ul i 0355 oY ) LY
deleddl C.;JJ JLO;Y\ 5\;.’;“ led ;)}_ij &> ¢dominance hierarchies @J'@'“
1ol o6 A aelandl 31 3L ooV 053 3 yall ] e 1 e 5006
<3 1 g LY (bl gl Bl SIS Sldl 1 e a5 31 ol
Il .)L;fjwwmjccj!pmg,;jrw\yww;w\aw}
S ¢ g 58 ozl IS T eladd a) o Lo B3 5 AT ol A O
Aal 511 Sl 3 s gall lordll 553 adl plall s 535 315 o Lsill
o Jodel 83l & 5 e



545 Ul gl 0 dydall Territorial behaviors 3g-ait) ddlaie dosdond OIS sl
1S o o plaball e el sall e (6 5 oot B lvs ga s el Rt e
g oo A B AS Sl sl e pBuLs il e g5 ¢ loms ) 55
s Ol geoedl s il 5 o 53 5] Gl Lo 6 5055

<15 dakes Hle N @Y gloes territorial behaviors 3 gl dilate dydows S ghus 5
s g ) o (6 AT Ul g s Lz Ll Lo 8 ol g e Lo
v bl o 5l lall 35 L¢3 el LLENT 1S Ll o i
;LL»L@;/»}‘U,J:J\&J;_.S) J@\;bdy&ccum\c)bu\“dﬂﬁj
oﬁu\wo‘)r&u&w@}wgfj‘cs IZJS.“J‘ M\W&\
owdeL@JKAJL;MMQMUJLAQMWJJL@JJ&J\&\
e Jpmanl Lo 35305 T e Gl ladl e ol 5801 wilas s el
D)l s O ccjb}' S 05 S {aL’Ja

Lg.l;'d\j <=L:EJ\ _s—¢ J gv2>)| A, Foraging behaviors alatal! a—es < glw
s_JL.:L>u\ | &S 4Ll edg] .foraging behaviors (L’J:.“ @’ J_,.Lw P JJL.» ade
Cw-uw MM\WY\)UQM\%MW}\J‘g‘mM\

.rw\wﬂp}wu@wuysaiﬁmu

0342 Adbate A% 7l yor Elow GAAT June
03941 Adlate sckowt @ 3Ty

>
o

w
o

Do
(=]

—
o

i
1
:

/

(=]

6-8 8-10 10-12 12-2 2-4
(Relu) psdl oo S8

RO UARVE FCHIR PN
Craig, P. 1996. Intertidal territoriality and time — budget of
the surgeonfish, Acanthurus lineatus, in American Samoa.

® EnvironmentPBiology 46: 27—36.
o, s e . 9@

el =il ayljg

hinistry of

Education

2022 - 1444

oibYl s b 5 512 s B
falats b 314 5 (3 S &l janiews 3 Gannet
s Sl ety g de L8 i

ol el 3 il sbs

A as Sblo Ll £ Lo

] 5,520 ol 130 81 A S Ky
Lzidais ye @l CJl<kall Lo (i surgeon fish | 2|
L Lol el e (gdas 1 g #Y1 SN s iy

G5 3-2 1 Lo Los Bilae Lo Ji3l2

Slas Saoti g SLLLSY

/ eV $3al Vs G 0, Ll 3 815 G o M O
: ~— N oA Y dal oV s e oo ikt (3 14

e s s
SALYY STty

o g M UL o de gaz IS n 3Le yiad .1
AT ol 035301 Gl 1 2 s D] a2
Al e 035 L dus 8 068 W3



gl a5 513 i I
G b a g S ol sl 5 Ll

Jpadl i Lok Judil
95 ol S ghow 3 Ul gl o 15U g

B 2V iz 5—-14 < B
ool bl ol s o) At
Jos— 8555 b Ol s I
Lom delw 24 e Llazuls
& Sl ! w5 Lakis el
de Bl 31 Jl b e
Golo 24 s Bzl p 555550
G Eela 24 - Vg (s 21
5yl Dol o w5 Loke L)
I3 Lot dpmlall o5l 5 5 5201
Al I3k g
c00®

L]
Y X ]
ee, * . ",* .08

Piigislé”ﬁq
hAimi clucation
202N 44

Olgddl 5 sall g 9= Ul sl 20, Migratory behaviors 3 yamg! ) < gl
L g i 3le i b ls Gl Jims — o291 215V
il bl g 5 Wl o b ey 5 () migratory behaviors § ;2egll &) gl
Lkie Jool o ol o G5 2 Lgs =L 31 G b o sl e 501 L s
3505k G maS Al GhLadl B Llde jalas seid o U1 Lol fag
BT gl o lilons 15 03 U b ool (5 Y1yl 5 ¢5—13 Sl el
@ bl 8 5 el gt s £ Mol o a1 415 65 s e LU YT
150 Ao skazns U6 S8 50 0555 sl yand Al U1 0T it L]
Tyl olslil 3l 2am I o gl W bolindl (5,31 Jls 5 p g2l
STBAL TSI e sdels s Ol glall IS e sl Lgadasy
OIS 5« ol gl oo .b,x.d\,jif Biological rhythm (¢ g daad!
Lioﬁ&.bdajj.>circadianrhythmgﬂ‘h.«.ﬂ\.)J@MKL:AL;&QLS}LJ
65 6 g W5 Blas L) tons (6 5Ty om 50 lam g sl eI
Slelo b Lastall 5Tl a1 ol & y3 ol s e Lo ol s il 50
U1l 5 5 5T oL 5] G LS ol sl odn s Ll oA 31555 Ll
Ul ol o gl Bl 15 2015555 31555, 501 a6 5T Al 0 g Ui
15 Aol Lppd Ul gl e ol OF ool o gl b ¢yl ol L5 50
24 Lgia s BlizaVls o 5155500 o sell ladl e bl 3} (i o 501 26 L))
S 5 481 o I OB & 25 Sl 514 ISA) B 80LNp s ) 5 Aol
Leala] 3 o5 22350 G g a1 ope 1t s oo Comd 5 Al ol b5
(e o el 12 g e o) o B 12 Lgike 3533 ) o bl o
for ) ) 2oLl bl annad) oI B 6 5 Y1 gzl b bl s
(235215 iele 24 I3 BlazaVly o sdls,55 e sV as samadl b
il e yoren (5 520 oyl 0 Bl s A Sl eVl 5 sl 5,55 CLE
G 883 115 Gel 24 Wi Ls 55553 L 0L L o 5.1 Be L1 O

Aacdo pASg ¢ 940 59 erus S
= .
1 [
1psdt - = e
. — —
[ X L 1 L
— = -
5 a541 —_ S st —
-_- = —;-— -
- — — —
10 | u — 1
10 pgdt ] T 11 psdd
- T T LN - 8 -
15 pgudt - : _ 15 pgdt . .l “.::- --u.- -..".
- — - [ -—
— [ 1 1 mmiamin [
— - I Em e = mng
— m— [ [ I 10 mmmEmm 8 18 ® Rl
20 pgdt Fm— -.. 20 pgt [ . L LI
— - = == 1 1 m =
— = [ im n (N1 — [
[r———— ‘ - -‘ ‘- -‘u—‘--n ‘ = -u‘
T T T T T T T
pl2 ad a8 ]2 od L8 al2 P12 a4 p8 el2 4ed =8 pl2

(Aoku) gt (3o Byl (Relu) psdt po CBs1H



Communication Behavior

Jiol 51 & gl

ke Wl LS Ln 1555 5 5 w15 e 55 el el g 5 ¢ dlaall oy 35 Ay
Jrnd Gidns lils ) ols glns Lo 53 SN (g 25 3] $bl gl Jool 5
Ol OIS 1 5,LEDU 5 sl 531 S b oo 5 (Ll G s (=1 )
RUFIPPUN U Co PR TRINR! SN PRI PR PR W2 P RO CN R

ol S sl e gl e Sl gl
ol idle 3L S sl g 5l 3L bl ol Jam Juol 55 Pheromones i ga yat
Oled) ¢4y Lol d5laS ol o doal DB slieadl o 5 IS0 . 0l ga Al o
2ol U go a0 e V15 1l L degadl Ol aald Lo delan 51 3T Il ol
Boed I oo s IS Sl oS e wcmvauﬂu\biuh@m
Usmwubuduﬂm\uu,ﬁ,mwg\ clllsshsall Jia s =Y
)ﬁbubJWUb)ﬁJﬁij‘qucwM S ol e U1
p ) Lt G UL Y Jord 0T b o il e ezl ) 2l
215l o ool sl Bl 515 IS gl S35 LS e ke
jT oﬂ@%w ijéqm,bj\i\ Auditory communication ye—wd| Jiof gt
2505 g el gl G ol 55 Syl o250 e Lo
Il sl ranedl Ul gl ool 5 oy Lo Ly 1 50V om0
il ol ey el omd o Ja5 OF (85 WLl 5 55000 ol
J5 IS 515 S 5 s sall 3,805 ¢ sekall s polandlls el uall 5500
b oo delandl o op 2V didats 5 pu s ol il SN e Sl slas
language 1 . inel JLas Bl 20l ptii o 3 - a3
Mol 45 s eliae] plaseral, Qu,.xn b wa; u,u._wj\ y\p\ o S

®o,, ,e000®
0o .. ", 000
e, * ", *", 00
PRI B a1

;:ui_;LIID Ilq

efufm

Auditory acw

A gy Ao s au.dio—

: ) sl B
feeeeeen Uzs a5 4251 o — 01y

e s— <blpd) as 5—15 <2l B
ool 5 S a1 Jant s —dgdll i a
3%}“3}#‘)}551@1&#&13)@:?‘)
Lol w2 5 bl o @15
i L e dkm ax e
] Cany ool 55 8 s (o] 2855
$dn] Blune

22 el 3,40



L6 pb 5585 s 5—16 JSai B
e 32 I3 SUYI el ol LS
A

de dte Jhall Lladl 5—17 o) B
ladl ol
S AV Bladl oS ghu Lo b piss

®e,, s08®
.

00, ,": " o0

ee, * ", * .00

Alatl g AT jLaedt ST olu
Courting and Nurturing Behavior

b o 1S5 o 3 55 Ul gl sl 0 S Ll o, O}
S sl dage 15 LehS Hlall LLadl s =500 o
b4 PONI| ) N S| e Jexi—wy Courting behaviors 4t jliet| OIS gl
e Y 516 |l s .Cj\}ﬂ\ &l & Odawy > courting behaviors
U] ol e Gal oL LB 5yl S5 ey o ¢ jlaedl 3L
L T 10 Ll gl 18T 21 3L ) ). b 4l
S5 s Olenad 10 gl s g sl Lol o el oY1 T 1S ol e
N & (ORI U LER-US{E N[ WS CS| UC VPR RES P P
301353 5 e S B ¢ Y1 50 DL s U3laadl ddae 3 S Ll 0
Gt pall liall ol pSalls U s 21 5 Sl ey S T, B 51
) sl ol STas 3 s s ST sS U1 e L 25 Bl 650
Glasdl & g I e Q\ﬁw\ J;ﬁ Nurturing behavior 43last| SYglw
A ldlda e 5.5 Soadl sadl Jo| e & Loy 4Ll nurturing behavior
Blasdl o8 gl cllgns o ladd Lo 33U ol lgadl ool s el ] cplaball s
OF sl e laloeald O llaodl LY fardl doess Ul ppdl 1 e
u@uuuéjpaiw@@jq@agwuxguam.Maiu\cga;,;
asua\sw\ég.u,wguy TS gl o 8T slaall o s e
Blasdl 3 B e JAE gl 5 ¢ sl o ] B SIS e300
Ry (Do hand 5 Ol Cod fish Wl o (5 oy eIl Joraw e s
c’:&'..lﬂ\sﬂw_.wg_é))\}g).MML@JMUGDU;&JSJ&J)\_&
ST 1758 3T15es G, a) ol IS jlanally gzns ALl g
5 o ol g SN anlad 5 1 5 | ks (517 Sl St 6 5Lt
e 8 Al ade 5o VI0 55 s e I e 0 40 s ksl
S e I g 50 5 Olonad 55V Il s sl Dlamed ST 10
Alasdly Al oS gho o 0ylB 881 ,3 131



Cooperative Behavior  (gladt &3 gl

ke U a g s ¢ g o Sl Sl gomen o Osladl D gl el 3
il Lol 5 SN 8 sl Ol gl 0 52 OT 05l 8 L

Jors O gl & o=y 2= s~ Altruistic behavior ;LY | gl
S e Bl e s ey BT 0 TS 50
NCE] POV S ;;9 O 3¢ el e Il s 5l 5 .altruistic behavior
Lo lgme ol 50 5 555 80 NS 5 Sl o S5 515 samtns JS oS
o el p 555 (o) 2d) & penined] SV sl el S5
ol ol el sle V15 sl Bl 5 ASLIL sVl s ¢ g |
e e ol 3 U5 ) s 585 ) Slal| 518 JS_tll el
Al Ll 5 s e bl LaS el ylis 5 3L damus 5 ¢ SIS

Oledudt g Sloylany ¥
Advantages and Disadvantages

SHCCFCIPE PPN X PP JOPCHIN WP P I ES [ PR PP JUPI WY
lan s S phdl Vs Slalo] oo sty sdowe S gl b USS ko 5
Sl plazatl Blall e Sl IVl ] oo Eod) 8 ieall jand
OISs s 5 o a5 5 LSS sl fomiy SV Gandl g Ll
1S sl b Eoradls &l SLSY Jortay Lamys 5V ¢ 1513
5—1 d gl o 5 co HISS o s il e ool Al as i 51 3 s ool 2l

Ak Wl s Aol DB slinadl b Sl 3G

®o,, s00®
-

00, ,": " o0

ee, * . ",* .08

.

A 29555

S 415 b Lo Fly dani e
¢ ol el e §Y) o S

=1l ajljg

hinistry of Education

2022 - 1444

Il SNl gl 518 Yz W
d§M|u_&£j‘di_ﬂ|cqau@9)LQy|
M&ML&S)\F‘Z})JJ&L}Q}



iS ) Al sb L Uy s
3L e Bl (Blall o 5 S
DY 3 el Y s

253502 SUse Al fol ) ke
Sl el LY ol 531 e 5T
'Xi‘fatj‘

iUl pe 5520 ZoS oY1 gy
Aeplels !

S gludl 33

o b o e (A Ul 5
Fle 3 w315 ) JUEsVL el 3
STelde s conlin

sk b Yl L ge L4l ;9)5
QMM\MOJJML‘;AJ\

LYl el o e Bladl 5
@ 8y pe fLY Ol a3
el JLYI

5—1 gyt

Sﬁr.M

blo g ool sl

S 5=2 masd!

QB At Al p HISBY Y @gd

g1 LB dgtodl ol spiiiat 6 Ly iS -ia [EEHSTECN 1 Ol geoeld i) 5 gt sy @

by Sl e 6 A Al

S A oS gl e SN

* el a0 S5

sy o CEEIED 7

Sl 015-14 S S Ll

8 ol gredl pSLll b s sl

sz cp e JS 3 s bl

e abl_i5 )90 & a5 6 23

5595 b il Jima Lo ol LS
e Gy bl

.0 & o8
90, ,": . 000
ee, ", "." 0o

' 2lig

clucation

o 5SS

Vs Jasly ol el 3y

A e g N e 1015

Blasdl 8, Lo ollo| Ha .

.43‘...1..‘:)

Jlanials S geonll ool 55 S tim

e Y12 o s 13Ld 4da

92 gl Ao lonedl yans O gl

#ldy) 093 B3l 035 0L
PO I [
i lor vga JLai V1 8 4L @
o SIS s Ol el
L@,uj—alsju‘u,ex [ ]
Lo 5 —Elasdly d3Ldl
S o e § 5L
.%;J\é}bwu




2 o D Hudatave @wﬁ@

ALEM e Cualilt

o gl 1o b ST Al LY bl le ez 521

ol 531 an 13005 € ol 1 I AL b (3L
S &l 3 0l Sy Sela VI e 5L L
el Y Jam Sl el L ol 55
g 3318l o8 e Lo 5 a5 S L
O I B WL P e N [P TR ER
SV 5 LS B glseal o ool gl danl 25
Lo Jool sl D) Lagh 0o Loy Al

a3l b e edl CaiSS SIS 5 (bl gl

S
fbu4}ébuh}nﬁw|Jﬁ&Uﬁlng&C&gkﬂﬂhh&
bl de fool g1 S gl J g SLLEST 3 gags]
bas ol 1 oV e oS5 el ooy Uast Jas
#Uls coadall gl by ol b Caate ¢ Jailly

'V'f:l"'tx“”b

Ol Koy Sl e SLYI 1 1Y I Lo
I ¢ Jedll oo o ol oy O
U3 e Ul el 0 JU S ey iseadl
ol LY ol S1pY1 oz 2L O
5l LW ) I 5N ity 15 s
S 055 g e ol V1SSl 5l 5 e
S5 ey aS i Lo ol 15
a?a\)jss—aj_:ﬁji:s&pc@;g.i_n—ﬁ\
ol ke (5T o Ll 3 s s Y
W gy JS§ o Sy 1 s

b S 51 bl ol Ol Bl LS jat g
(#1984 ple Ol 4 Bt p Al L3 jmo 53
AL eyl s b ool s o eS| Leie
Vg ooy Lo Al L it 5 ) o
Codr g9 o A" oS ud) ¢l ameny
A el ¥ A il o Y O
pedldl ool 548 b o pro s i 2 leeleu
J.\pb:U Infrasonic 45 gvo o L;-U,J o
@mwu\@mvgﬂ\m&muﬂb
Slls e VL L mans Laties Olos 5 o
s s AV Sl oV e 1l 053 L b
80 e Sl pedl el el Y1 (6 Y1 ALY
.a\,u}l:islp.ufo.»ub;wgéa\j!}u\

33 2 aideadl o gl AL fom s Y otz
EFIS PP TS PUNEEICIV PSS-S WPl
3 g 5 5l A ST e lodall 5 s 5 5S ool
o s M55 3 Co Lo 5inad) ol gazeall o

1Y

®o,, s00®
-

00, s " 000

ee, * . ",* .08

el = ill ajlig
hinistry of Education

2022 - 1444



Accd) ple yCione

ST glul | 2 (5cie diragy (o )L £ gad| p930 aS
g el el [ lidas S lalno il 4o 0 05T 5
PO SR P YR FIC O PUIN POV

2 5 & guald Dlow N1 0 oS A8 A Jain At
A ool 15 &Y (0l goold 2l Sl o U
ol tiodl o g g 1 cplsdall ) J g 5l
Szl o by b Blill il e P AR B I e Ao
Syl ) S R ey pa B8

il d o gald o 1 AlSazedl el

MW lezed| AT SN (s malinil g o dait .8

AaseYiael ccaall ot Ly JI )Y

o 2505 el i 510 )] Lthont
N oy ok

$e gl o,V dlezall Gzt S+ J1w

i 9a¥ 1 g 3 gl

JroVl el @ Sy plab S e
(eazsdl Jo3 Jo) ) olad

.UAE.A.

'%;’j"’b)m.

il @

Aghels s m SLbT @
S gl e

B ypreo &5 pilao @
ol y o 0 Sl Hsle @

il @ Y

alelo 5w 5 Bl ln, Josl Sttt 1

Lol Gl oy 2 AS iy 2
$s pal) o Y1 Mlazadl

oo e (A1 EBULy o5 fo il patiniut .3
$ s b dy el dalall Ol sazeald Elida> s

L) S Skl 6157 Ls At Ot s St 4
Joro ¥ 3ozl Llownos O Sy Al s0ins]l
9 soald LVl

G oY1 Szl (oS ABL Sal) .5
S 5 sk JAS gy STt Bl
gl 5 Lemloos oo & gldl a5

FH0 ek a0 5 Szl Le last S .6
: ﬂ»@v&dvjd\@uduﬁ

A Gs e
.3.;.5)‘9 ile @
é..a\f °

L;L;J p-w)é)j' DSawlByg@

[3]_«] ZM g |5 oI

SUIPRIE R W) [ RW & Jeladla—e Dde oS il
iy o YT il folo Gl s

Jeall Sl glas
e el ool s 3 &Sl @Bla Sl L1

LAY e e
o520 Jor MMzt L3S 0 8 s 2
G s ¢ pamdll B sy i &S st 3
Jro VBB lazall ST Ol s i 5 oY

M“ ' z - % .z 1
Ll L@'fUSJCQUJY\@w%QWJJMO\CM

0

SV illaze d B gl 8 ool it Lt
& e AU (K S dalall e
o) gl oty 5 Sl e et o by o
s > Ds 4 Canad Lasde ST Flgd Slimy

.

Lttt leee ‘@k\g|@\£&;‘ﬂu%w&ﬂ

SMlazall o Aol i gazes iy 205 yans OF Lo
s Bl o 0T ST 5 ol ,Sazal 0> . Jo Y
Qs iS5 § itnn 13005 0 IS 3101 5| T
M_ 2 ael el S ”QUL:).J}J—?'V-;MP.
Jo sV eMleze 8w e Lrenss I UL



oSl DLl 61 3T e £ 5 IS e Jle s 5 aall g o I Joril g
el By B sl 14 shadl b ais 5 g1

Auch y @ laall e LRe-PN

Al OIS glud) 5—1

Al (e i T3 (5129 § 32 O3 S Spld
<4y Alaoual! (5,200 g ladll 8 Ll

Bkl old L 3L S5 e ol 15V oS

S sl Bl B 50 5 a1 ey L1 G s e LT S ST @ (‘..l&ﬂ\);.ﬂ,\:ﬂlﬁj}d\

‘ '@giﬂﬂééjéﬁjmﬂQ;QAio J%ﬂ“

ol 8515 o b 2 Tl e 5el) 8 gl £l S L) 5 @ b A SIS (e
S o5 el il SN Sl ey @ b A SN )

gl 3Ll

S S

Adecd) OIS glud) 52

g LY 5 HIST gy St B B akt OIS glaa) O3 O gt G
] 518 sk o ol 53 2 5L
IS EA] 0 9 Eal 0350 0T 0l gl bl Al s ey @ 3 sacll Al 2 S 5l
5 ploball o 3l
10 A5 oy Oyl i i g JLas¥I 8,0 @ 5 bl 5l
SIS o w5l a3 5 —Elad s B3 Ly — Sl jamy @ 5l o)
(A B sl el
500 2
Bladl &l
B PR
®eq, 000

L . L
oo, * """ .00

= ill aylig
Ministry of Education
2022 - 1444



Joe W01l logy Sl g g s 6l 8
NUDITEW]

el eyl kol L
SV AL b

C},Ja,d\ LI e
el

29 JI 5l e LU oLl S Jamzusl

Cokel el alioy 2 ,L1 61551 T .9
syl e gl S a
SN I [PPSR ol s1sY Lol b
0 gold g selaadl 8 5ludl 0 S ol 2l 6T 3 .10
Awlasdls 2l e Glasdls s a
SRR ,sYlE,5 b

1 S Ll 0,05 15 st Ayl 11
b N el

5-1

S5 yal) Aasef po

@bﬂd@\@\y&:@@@bﬂ\&@\

oV e e

B3dows Sl il ol ISl g e L
o el

o5 ol s S ISl lp S 2
ol piadl o cpuilites

lm IO 830ee 8,5 e ooy Ll 15 ST 61 3
Ol gl

Dl B adls ] (35 g Sl sl 4
St G 1Sl (5 OF i Ol gl
€350 o e ks ST 20

Ol gl Dplawt sl Loy iy g d NSl lg 5L 5
Sl T Ll ¥l amlly

Mj‘&@@‘%
;szbjaﬁﬁvj:\_?\)jj\éﬁmgg.u‘ﬂw\b .6
T

ol ey el e S5l a

é.gbfw_";\ﬁy\ri*ﬂ\ b SIS Ll b

o saedl G oLl Jo dle SLla gl 7
L@céwié%;ﬂ\ow\gléw\d.«_mbf .a
A
e Jparll oo o biall a3 2 b
o1l
el NILs, Josin ) shae o d



¥
=1l ajljg

hAinists

Sl a5 A Aol 5La SN 35LoJI Lo 18
§ ol 55

Ay s b dilaie Ol gl ad s AN Ll 6 5 Ls 19

g o AT B3 s Sl el e il Lede

$ it

2 o B wlBMe J] (35 U1 S lp sl 20
Cands ¢ 31 po

At It laad) Copcs

Caleadl) 35 ol ey 5Ll gl T 61 21
SOV L e gl S a
."&u\ﬁ,u\ R IS RENA T U P

$anaz g sldadl sloels Bsle g S L 22
Alaxll .a
PIRIPINIIN o

.3;2;@\ d
S5 S o B tle L3 U1 LI Lo 23
9o 150 3l

.diﬂ\cfa-.c LYl a
Bl d PURTEINI N

24 13l e B SV S fanzal

Coel JSCadl 2y I Ls 24
®o,, s0980®
DAL o el Al a
Slaxdl S d Bl S b

2022 - 1444

r—L«M‘L@.@}UL@UJ"ﬂCJbM\Lﬁ‘* e dalgy 12
OIS ghws 0 52 Ol 5ol OB 15] s oo o 5loms e
§4s1,0)

AN e el e Ve i 2 giae 2ulgs 113
il s b oS3

..\3L'«J|,,§£’J|

Mg ¥ O ) 31 oy 13L) i 3 358 .14
?o)L}.\A{ :\iL&U J:‘:)BU‘ CA.;_}HJ QLH\

Sl slode bxY Al @le poo Adal oo (1ge 15
Sl Zo 3O sl gall oy gelall e o 43 OF O gl
&AJ}\C}HJ\}TMWL}_:Q‘O)M&J\
ale diren 3l 31 25 ety o 3l sl sekall e
3l gl el 51, 3YT Jass 3] ¢y gl ppdin oo
Ll oT 5 6 215,06 e T o5 8,0 Lyl
Lﬂ‘oMébw%M&\Qb—Lﬁ&m&\b
¢ Ll B 1,0 5T e

S-2
S5yl Aa i yo
Jaddlinzl o Jds domin 383 gall s hall fonial
LV ALY e Bl
Ol el e Jomiy gl ma I LVl § 5 L 16
e 13 S 5 oV1 s 6 gams £5Y £ 50 L]
s (o Lokis o 54

Tonall ) sodl (s B3l Jo 3 3 fomoy Al (41 3 17
?iﬁﬁ@\bW\J\}TCanY%



Il G oo sV sl Yy oplB 32
S ke 2 VIOVl 3 SIS e 31 25l
Z UL Gleall Lo sias ST AL e 5 o 5 5l e
Elasd Sl 3 bl 5Ny 6 sl e 5 daS
e NN ESS Sl g e Yo Jael 03

34¢33 Il o e Ll s I fonz

OIS lad e SN B3l

1 2 3 4 5 6 7 8 9 10
DS B3 Lo S gy S 53
B B BN s it alimiwt .33
* A Sl e sae s asldl
NI o J g A 58 35S .34
o il aday o 0] ¢ 50 O Oy Koy &S it .35
¢ sll 2 e
) Koy eSS Jall e Ol s B 55 0] it 36
Sl S pasl sl B Sy ol Al
“ " f sl sl
sdn ye Talw J b b aodas o e Ly qetiiul .37
bl ¥l Gala) 5 Sl el (6T el ol
ST (oY o3l ol oY1 Sl ¢
ka2 910 Ll ols Ll

$ob gl s Lo ol AL L 225
Blasdl e frall a
ol d gl b

¢ sl Baddl Jo Je S Les (5T 26
Byl a
..BLE,;MYUr}:J\S))s .b
ol e
S5

ke dls 2alls S o b e el J pa> Oles 27
12 gl
afaj\ .a
8¢l b
Al e
S sadlddae L d

Aol At

MQM}C\M\?}L&&OJG.Z&J&%\?! .28
35l

Lo gl pasldl D gl 0 0,5 .5 juad Ayl .29
.3 gl dakaa

] & gdo Sy Lot dnd 3 O 55 A yiae Zls .30
o) S el o oo 15 5l

ABL s

ﬁgﬂab\ﬂ\o%@l?ﬁ@ﬁg}:ﬂl
o e o b5 o Ll o e el



LS @525 1 5

0 130a) ] 53U Rt ele 40
Il 3 il Hseb b Olpm Sl Sshu 633 |
LY

O Ciunad | Al
ﬁ\éyb*ﬂwu)ﬁ,w\amu
J:—\ J,@;J\jw}ﬂ ’LH\JJHLLM)LAL&EW})

A.LSYJ:».J\CL’C&
AV WY e Bl L e ) ot

ol ilio o)l (S ot by
25

i 20 |- ]
i’ 15 |-

3 w0l

K

| i

10 20 30 40 50 60
(MM) o s Jota

el wlitlor dais Al ol o J5b Lo 41

L 5035 15815 51 52 10 mm b sl =, 42
OJL’J\GB‘)LMJ\ ‘J.A )yk.ﬂ ‘Y ‘JL«JL@JM

ﬁ?‘@%wé‘o‘wmﬁ‘ﬁé‘c&ﬂﬁ 43
Sl gl s 515 ST el ks OIS LS 5 ¢ nnall
WML«AtMM\(M;J\)QM\
dn g ¥ Bl L 25 005 505 . coneol
B W1 S el el skl

AtaS| I Ao pe

S sl f@o!uswdj\aswmsw\ 44

..(‘IOJ..@‘JJQ' b:mj\ L;w ﬁug u.n 100% (_}Mu

=1l ajljg

hMinistry of Education
2022 - 1444

39038 (il e Bl SV Sl Lz

Yl s rom &l e Y oMlazal e

B B gl e 5585 55 sl Al s e 3

s *T@A\m@ub‘mﬁguﬁ,w:w ru,oi
A el sl 5 S0 g o S5 il )5S AN ey

-Mw. b

Lati 483 Lo 483 Lel> 483

)l et OF Sy 2B S0 6l L aus 38

L il ol ez Of K il S0 gl ajas .39
o Wl e S e el e 5

Ll s e o 13l 5 Lo



CEN PR R FUIRTR SV N A0 P W [ P .

Qd\j:orj‘ﬂ:;-uﬁ:b-f

bl S dIST
RORG SN

.s;:ﬂ

.@,L.J\ﬂ,bd\ :
€ b2 W dall e Vit amy Sl Las T

o D3 o e O ST 1 3]
gVl imall e Bl el Olia
.@L‘:J\
Q‘KJJT@@uJ‘OﬁSJYJ\qu
.SJY)j‘JA.go\ﬁ

.u.a.:.u

C5Lasl Sl Je Vit am Ll o 5

3131 3L b L j2is sl ds same 3 Ol g

ie yomeoll

I KPR PN SUTRECSS S DS WY AN

A3 A1 Bloees s Jad Gl ool juol Oloes

.a

b

.C

(=9

.a

.b

.a

qu‘ﬂ
Adaile fype HLCSYY Al

251 o5l e U SV St

Lasat

Lasa —_—— =

5p541

5ps1 — —

10 a5t

10 pst " e

15 psdt

15 psdt ——

e 205 —_—
T T T L B T T T —_!__ T T T T
P12 pd 28 el2 ped a8 al2 212 a4 p8 Lal2 yed a8 al2
(Aelw) padt (e Sl (Relw) psadt (e gt

oL 3,78 J5al o 13 gt Lo glaznt

S 555 o bl ans AN 8l aai e 1
il 12 305 IS i o0 Lekis Bl (24) 1)
€s il
el el I Wb Lts Jaxs a
selo¥lolele I Leblis G laes b
et bl .d

e eV s 55 ) ol wasl o Jaal (6 2
¢iclu24
Al el 12 (Ghe Lo gy ol yss 2
el 12 e BSTdem olyss b
aalliele 24 (e Lo gy ol y5s e
Gele24 o iSTlgue Lo gy ol 5o .d



JSU 5 s olaeSU ST Ll ol 5Ll Gyl
(UL o Lo g 3 e 35T ST ot gite oL
S B g ¢ e s 15 ST
Ring—tailed lemur |l adl ;) saddl 0 Ol e gomes
e yacreall 055G g 51 Lns 55 (pslanl o 5 525)
8 S Bl oo Jall ety (1550 30 — 15 Bole
JSEY Loy 4km s ST LY Gam b Jos
e oo Gl s ¢l o Bl oty S5 gall
ol ol el ol s .l T (L Loy ol
U KPEI[ J SOVPRS JOICY [P P A FORS
LS seddl Sl o el
oF ol 8 a1 3 as 1l e ghaodl e 3Laze!
e SV i gedl
S s N Al eIl elis oMeT L2l Caay W11
Juﬁgf:s.)j;?umjl_.ﬂa_.ﬂbw;ﬁu@p\
Bl o5 iS5 ol A 0,55 S i
€ Rl kol 50Ul

3yl Ol ¥ Al

ary Jo LEle ] obl sl sSTely JIss 3 0x5 .6
DU e Jlel BLs Lgslelos sllas e ¢ 5,V
\iﬁr}giA5)i3134u~&J>djdﬂdJﬁ\oiAfJéﬁ«Jj
.‘J;LJ\O,‘:C):J\

e eSS ONT ) sudall Jamy I3l dos 5035 7
i IS

A ghan 2yt O O gl Koy S (L 3055 .8
Saalao 3 gd> oo & ‘.J 15 85l

A glael Ol ¥ Aliwl

o () o) o all e Db (gLl Bz 9
Jradl oy iy ol oy B e Lgiialy
JSles s gl o s soms e e 15 045
WY T8 Bhaadl s slay o3 ¢ ol 5 kol
SN BLad s 035 Jodl e J puamel) G2, o J
Ol gl Syl o a5

8y smen el all 215 o o 5 e sall 510
e ded ‘L?'THL" pdal 5 -L@—déo.afl.ﬁ.u@
fors g pd oF gt I et J WL Lo s dxa
it 5 05 Ledsls oI gl Y] clgd eldas Ol e
o A e B e Saos s p 5

M (PR PRSP I R RCONIER PP PRVENT (RERES JREY PRES (JRY o

0... a®®

5—2|5=1|5-1|5-2|5=-2|5=-2|5=-2

ee. L. e 1P 10 9 8 7 6 5

=1l ajljg
hMinistry of Education

2022 - 1444



L o 4

L9

L"u\h@.ﬁ“é).m



P S Code- mass extinction (e lestt (o1 ,33%
wu-;x\ubw\tj_:\ of..s‘t.._w.:w
Lo B 5aaB 820585 3 51 B

(<)
Jﬁ&: &M mutualism (LaslEd) dadiedt Jala
A o Lo JS ot o (58 M (2
Sl les eln Lo imitrification e g yiccd | Cecdh
bl ae et S8 N a5 s )

a5 Lo sladl e 8 slseadl 8,08 stolerance (oo

Js ) ey Ol s iy 5V 5 &y g Jsl 5
ijSCDUZFTL;lJJ—A‘CF>H‘1%>%‘AJJ15%LFL~w
sl 56 a5

deloazl .35 sdemographic transition 3 Sw J PPN
.~' RN

habitat fragmentation et (logelt A jod
Bk s G‘J_>\ L;‘ dw.“ u.lé}o.‘\ 25 }\ JL.,M\
sde 5 s Sl su_e age structure (g ymeal| S 21
J b g oMl i el bl e IS 5 LY
& gl ds Lo g (& gesdl 5 (& gunsll

33l :biological magnification (g g p_a-u‘.ﬂ’
D.T.T oo cdadl b gloeol < Ll Jlsledl 58 5
ST Sl (3 SN AN 6 gl J] Ll LS
PR{RES FEHTIwA

B e b a i, LS BN : parasitism (Jata3
.JﬁTq?-é}LSAgfL¢>LAP

e —355 1 primary succession (-3 ¢ ci8lad
w&)‘)‘?‘-’ﬂ‘)ﬁ‘u—““ﬁkw@dj—}
t,e00 ] 4.:J.: J"'j’ N

oo. '_ ,' et @

el = ill ajlig

hAimists

2022 -

jof Education

1444

(1)
Sday g dxdl 515 58 G slsee sherbivore wilied JST
eas UL e
gl S1> =5 d>- dj_bya zcarnlvore ?3—"" dS‘
Lol Oy bl de sames edge effect cedt At i
.ﬂ\rw\;j»dydu,@a:ﬂww\
UL 2 dzeiis] bl wetlands Ada 1 1P
o] B slieall e ol s o i
s J=hall 4o eutrophication = 1a80 & 1 2%
ol S8 el & Sh 5 citan ) - b G oLl
Z\.;,LJ\ C)\Ja.o.” ‘_;‘l fuas\ d;».as\ OL.:.&‘)
o9 d}f didos :denitrification (i g ;id! A1
BT oy 2l 5l B s ) S
wéj?J‘¥3>UJ‘L;lJJ*i¢%f’
b s 5o 5l 2l B il g3 niche | U

Ao

e

<:\J..">r.2'_w\ sustainable use afdliuwel! AldSCiwY |
I Wy 55 53] ol LIl oo - 8Kay Jday 3 5l
I pod Ll A Lo N1 A shall Ao o]l
gl

S50 <=|.x>'=:_.~| overexploitation y kot ML
pslasdl ded L Al Al gl 5D

e = O s Led (gl ddas s predation (i yia)
A o G sl

Lol OB glseodl e ¢s sl extinction (o1 42
N (o B sline ST gau Laki (g sl SO e
4Jee background extinction = P SRV
L>=UJU Cyﬁl\ P!



=05 O :spatial distribution -3(Se a—3s3
Lt 8 e 5y WK olelesl

(z)

S BLI (205 &l sbiogeography Aague L1 i

oYl e Sl sl
OB glieadl 0 de gazs s population A g Asles
5 L 131l Balatall Joomd 4 201y i)

s 53 |
(2)

oY) e o Lo i ad s latitude (o3 yat 3550
.QJ}}TUMAPY‘L}O&

:biogeochemical cycle da g At leasS g~ 39
S ol A3 3 Lo (g sl BTN 5l 5l DL
A 3 gl 5 AL SO Ll 4]l

)

5 sl 3l elodl Llay sl s sediments Ol gy
s s b 50 B eS| il Y

i_Jas biological augmentation d—s gt 351 33
e el s s e d O gliee S

(o)

5 97 90 e d%o &_abate s tropical savanna bl
tﬁwocuuﬂ\wdwjowjbhwbww|
. Al e sl Ll

J—~ LLes :ecological succession (e codlas
Jolsdl o IS m5 B 5 oo (6 5 ot L
5Ol 5 & 5]l

(Lzs 5 ssecondary succession (59l coBlad
oimen A3 e & g o 5 AN el B oy
ol S il

J-T Lgd Ay i5%e commensalism (pislasd
oY Y a Y by dadl Sl sl

operant conditioning (ol yid! 23|y ¥ @tad
WP F RN

classical conditioning (S—wMSI! (ko pid ! @tail
elites (e 53 oy dy J ad 02 Ol gl gl e g 5
el e

e Ol el Ll 3 2805 habituation 5 gt
RN P PYSPC R EPE S HVP ¢ WIES S 0 CUPION
G Olimy ST 4 e 5 L @O\e s symbiosis JaIsS
ol ol ikl o sl et

L e e 3Y) degde L5y dakate stundra 1A
Ot S5 Jshn Jdre s el o 815 Blezee

15-25cm
dals d j};‘ﬂ\ e species diversity g/ g% ﬁ#

S5 porzmall B¢ 58 IS 5 5 A5
EIEHENIFY 31305 + biodiversity g g 33
dalsl C‘ )ﬁ[\ sds5 sspecies diversity ‘.5 Gt tﬂ

GB35 g s P

o pldlecosystem diversity —ued ! pLIAYY ¢ 935
S5l GINN 3 55 g sl Lzl dalasY|

s delozddl HLil Laos dispersion deelesd! ajgd
L53dws dilaie



o— J—=L&dl learned behavior cewdSelt <1 gl
RERCPPLINIEIINT: P WA | PO JUe| P egtge S PCH TN VN |
2—= JL_&5| migratory behavior 3 gt &3 gl
150 ) s s Elsd Tl S i
el o3 ool )

(%)

el g3 s— +food web a_a1is Al
o 335 1 At azadl Sl yalls 510 LSk
el plladl b aslall s dlall LIS

(p=)

Led 9 ¢ B J slan Jume old dilats s desert o | yomio
omers S sl dshagdl ddne e 6 5d) el Jatns
£l e rlaod! Gam s Ll L s SULAI o e

(Floedls BV Joodl Lgne s (3l po

(do)

3 gy ¢ ) d‘)&l\d\y—i s weather (udko
.d)Wd)}M@dM‘jSJ\ﬂ\

(¢)

Lo b J—le éT :biotic factor ‘53_3:. Jle
Sl dll 5 Ul sl CLSLl e ol B s
Aas Al dadl ol plaeall

=5 =l gST :abiotic factor ;;3_"«:.}’ Jele
J.‘a\j}'jGLQJ\SJJ&;}-))ja_sJﬂ\JIAch\Z&y%;O
s

L X T oo ®
0., .*Le0e
e, *, ", ,00

el il aylig
hinistry of Education

2022 - 1444

13las o 2o C’:rj :food chain 4_&14é Alwdw
st pla IO Ul 53 1

Lo 2l O sl Ly ozt 4 b Behavior &3 glud
4_e goe cognitive behavior S1)a¥1 el
g%@‘ﬁ@\éw\%p_}ggﬂ\QW\
Scyghaﬂcihdp)cﬁhyGuMJ\J>j3lbuJ‘r¢hﬁﬂ
o shrall dalan s eV s S

Ol gl o 52 4 4l altruistic behavior yLa¥| &3 ol
Wl Ol Jo 2115 5 0y e BlsT D -0
territorial behavior 3 g2l A akate ddond ST olw
d-lue 15 dalas Hlet ¥ OV gles ade L5 8l
AT Ul g s Lo £l Lo 6 a5 B
.%w&t;j‘&ﬂ

e 8 sl foraging behavior platalt aes &gl
.wémbrwu&dw&jw\

b o5k 3 gl snurturing behavior Aoy &I gl
PP RUNATS [ = PN PR P ARRIPAY
dominance behavior e gt Jualald | 35 Lew S glu
3556 elonl 3 G5 eV s1 31 a3 0S5 8L
Gelaadl 5 3L oo Y1 053 3l gall JI J o )l e
.6J.>'-;‘Y|

On I8 L83 agonistic behavior g yal) gl w
33 g2l U\ﬂ\é&dwﬁwtfﬂywsﬁ
Ak jrl&k_‘\&'u

&S Jldl de sozes innate behavior g yladl &3 gludt
AL el e dlad e 25 B e dens Al
b Sy Sy (.J.x:J\ imprinting g g—dael! &I gl
caxe ot g Pl G sieall Bl (e Bodoes A5
Gp st 3 g courting behavior 4 jlaed ) & gl
A Cdad Ol



o Ak {_alaws s temperate forests aduine dyle
Sl o sl 2l ey Il LW Oy
b smedl Jshagdl Jdne 5 8 jrote J g 5 cdBlo
15075 cm s leﬂ

ok s V15 S o 6 5o biosphere (6 gusmd| aLat
R{vE ]

(@)

e gy gl S & sl3=s romnivore &)L
Ul gy UL

e S J._.,ST rcarrying capacity duw badow! 3 yid

Jeshl stadl e Lgae s O el wdans ¢ Y1 51 3
()

31 gl Jl;egs.bkﬁ\%;\sﬂ.’od}l» :detritivore (udlS
csladly & g ol sgdl I A1) 5 sadl dmy 5 (& guian]l
R RCHERNESN U S REA PN B PP
saledl A Li\.ﬁ\ Z;}_a.?caj‘ :biomass 4 g ALS
M (S stans JS i &y g

< giadl sue s population density deLest| AaLiS
RSN TS W]

(J)

Lol o5 0l s esl iilate abyssal zone ‘2\_:-5
el

4b p o5 N\ ol sl e JK_S language aalts
e gozen 5o &5 g0 sliel plaseuly Ul sl
S 2 Olas L) ol oY e

L X T oo ®
0., .*Le0e
e, *, ", ,00

:density-independent factor daLsI| e dadias ¥ Jole
ST el 53] ol Sl Chol IS ¢t Jole
y@lﬂ@ﬂ\uQ@\@}ﬁaM\
S 5l &S 52> Jole s limiting factor A Jale
o b 1SS 5T L) 958 & ool e losdl se L
.éﬂ\ C,b.w)\

:density -dependent factor 8L e datias Jole
&M‘&w‘ﬁfﬂbw‘ﬁys‘g‘:ﬁ J.ch
ol 3 5SSy gl Ao lasd] 61 Y1 e
B g ok s secology Ateud ple
o W g o Bl oL slieal o D5 Lxl
A e e el

iwl > idemography Alas¥ HISwd ple
& g sl vqod\ e Blael & adl wlelandl
.su;\jsa‘yjj\avmj@;jﬂ\,

4313 (& e gabal 4> U8 ylies planktons @1 gal
gl 2U) B sl bl ddas e dazad (g dadl

(¢)
dalas stropical rain forest 5 pdae A0 glw! 4l

oo g5 ST e g il b s 55l dy
Ul gl s LI

:tropical seasonal forest dqmuw 90 Ad g Al
asl ey b nasdl dedls Sl 3l s iy i e
(Ul gl o iiliies ¢l il 5 (Ol fnad 5 G315V
LSl el Al o5 2l L

Oy o Aty il :boreal forest ddle- a4l
sl 5el 8 sl Aadls dasS ol slasa | ol
Sl y B sk



:temperate grassland A liael! dcciial! Gloliad!

yq&sgwg\swa{ﬂ}_@%w
sleadl

oY) e s S de gazes shiome Ay Adlaie
& g Rl (g g2 5 ands Pl B 1 258 gl
S1as oy 4akaodl s littoral zone Gl Lid) A Glate
o Lgnlins e Bt ] o 310 585 15 o
W 5o e sl eas

il b does ddlas photic zone 4 guialt Adkaiet!
) il s g 32y e PN
esl idlis sprofundal zone ddiieal! dlaiel!
el o A 3y o 5 S8 03
.\@W@ﬂ\&fd\bﬁj

o il :benthic zone dawnalt ¢L3 A dkate
s DB glien s 85 Loy 0 0SS 5 cJaoeall

Gt by 3 rintertidal zone ) jandt g delt ddlaie
Bl oo Lol ey o ¢ B0 0 e ey
b3 325 s gmko b Sl el el )] pake 055 45 5
Oty 8 oo & s Slaaized

51 gl = natural resources d—acdall 3 ) 9ol
P Sy Al w alll Ll 1 Ll 0 laeddl
" L sl
:nonrenewable resources 3adsmiall jul 3yl g—al!
83 3domn LaSy 5,V o e 85 g sall 550l
oo iy 5% IS Aomall lbeall dui s 31
65N 3 3 0 Ly a5

5, 5odl srenewable resources 3adxiel! 3y g—al!
g s bzl Lo gyl onlall Sl s )
Ao | 83U

L X T oo ®
0., .*Le0e
e, *, ", ,00

()

e OF ey 45LS 53Le matter Aitialt 33 Lalf
d )JT & :biological community (g g—i> p—aine
B oen s b Jelas N adse 4 ol ole sl
wdﬁ\gwglﬂ\éﬂ\

S > s sclimax community 3 9)at! a—eine
£V

JS—dad s JSC S e SO imimicry 31SLowe
Jl e T3 s IS8 los e (3 shinol
BEFEA Ry PPV |

Al 35k S trophic level (12481 (g giuad!
PRI PRI

x5 Aol D6 ylsnall e 61 Sl endemic (ko giuel
oo eV Sl gl ols D sl daandl b Jass
el b gl Ol

i Lol i s b JUl 2o el cestuary e
.l%szpggi&H9LJ|¢Uﬂ\JK>Q}§Q}¢2QQ&

[P3 phSwy d.a5 sbioremediation Ay g dontlae
.ﬁjb&woﬁcwlﬁb}!w\cﬂéwl

de ,w 1population growth rate deLesxt! g—ad Jine
j}JDLO%)f>&9LU?}AJ

dalas — ol Gy, b e g sclimate Floie
.)a.:z—.«.“ CJ‘)L:S} CL&J)YU&J.&“S}\J@JJQQ} e
(A& el s

)bhz‘ﬁb,@wdb :woodland A yo (dlolie
Aaltes Ol pomd e &y s Olaeizs 95 ]l

el = ill ajlig
hAinistry of Edu

2022 - 1444

ation



o 4 s ol dalats 1 limnetic zone Auae dakaie
et e 5 g 5 e

BESESIN| - {_ala :aphotic zone d-ellie ddkaie
el s 5 L o N kel

S slaeall lgd Sy Al d-Lwadl habitat (o sl
gl

(&)

S BLoYL (g5l @.:?WJ\ 1€COSYStem G allas
b 55 IS By ol

o 48 sezes fixed action pattern Colidh s 1% dasd
Lo ed Gloetal dnliadl 8300wl Jlas Y

8595 oty 4 4l circadian rhythm e g1 daaid

:zero population growth de Lesmit ‘5 ' yaall goid

—r C‘ j_ﬁ introduced species Jusddl g9
Aok S b s I 85 oY) b Aol B sl
M'ﬂ&u&j‘m

()

C)Lé- :\JAPY\ JUL&S) remigration does ylss 3 pomd
& gl delazdl

Sl sl 331 JUas! s immigration 41 3y
gyl Lol




	Intro
	Ch01
	Ch02
	Ch03
	Ch04
	Ch05
	Ref

