SO :\.0003!9

CAM‘DMJ:S\‘JQI)JKL&
5\ukz@\w\;gbﬁgbg.&ﬂ:}g’bl
lag S S
d\w,&u;.?\@\wwd\,@}%:,g,w
o S IS

Sl 555 S BL 255+ s 55 53 ]
bl s subes sblsl s Swl
b gl s S ar 5l shasli s U sSKa s8]
g o 5 Sl s gt

e 3 8l S8 T el s Ol S5
3 g oS 5 A 3l Jetal b g S

(4J5] MRNA L) DNA 1 bcuwus : o35
lag L AURNA s gy, S G g8 n
SV el ol 5o o Sas s ben + by s S
-3 g g slon 98 O sl 55 Mlise

Slabi 38 o 51y Sl gy 2 osb 5 2]
LTk o50s0 ulal; K0S, 5 DNA
éwjfﬂzdﬁl\gc,;:dleawd,ﬁl
Ol GY b Sy oo yss s 88 5150 ol b
Ot gl o S sl s 95 o Lol oy gl

PAI

by 8 8 gl ooloy o5 08 AT
Bl sty ol 5 25 ol s 5 51 255
3 g Ym0l a3 I 58 o |

w8 sl Y sl S 1l S ol p)
S 8 548y

S dst dor £ 05 w5 g gars :obg.i
sCwlas SLsnsolal  Sad sy, 518kl
csire OLS 5 5l dilg e & 6o luils 1y )l
b JTOLS 5

e 5|5 00 5,084 51 25 8 1 g S S
36 g 5510 o i e 555 Sl 5
ol S gz

Ol 1 5] Canngy & el (6l + su3la )]
Sl 5 lbay 5 Cuload a5l sl
clin Hlons e >

s S G sy 0 1 ety g0 s )]
2556) el 03 Gl a5 S a5 S
58 3l s>

d_z:f-’li sy (Jlad s gfbf"’) Us (JJ-‘JI
ol Ol s b bl el ol 3,5l &
.m@ou 39>l

Vs goe s b & 55kt pgu 5] gen]



Sbdama 53 o151l g 5 i : okt Slies)
3o (Pl o 58

Sl 5o & lad ) S laskad 1 okt ol
MM).))\.})\}&\M)}JDNAME&
ARNA J5S0 50 5t 528 5t J g2 & 08 51
-Gl MRNA 5 558 My oS &
sgw-*u-’“fd)b-'*hluruhdl-ﬁ%ﬂjr‘-\”
ookele gl Jy ail asls pols i luls
G B G S S i 44 Ko Il oy
EY AJwS@&LwLM \)DNA)\wla-Jbt)ststb‘;H);
b3 i3 | DNA Qa5 8y Joos g1
0l g 255551 ol G gas ¢ e
.»\.\,sqél.@dl‘.‘a.c\rl.dff Z@J;u}’ﬁ‘
&t&r,gfjjo\ﬂﬁjgl“gxéwfjl@@
oSl 0348 rl;u\

31 RNA e sa S IRNA : 4J 5/ mRNA
C.M\Awuﬂ)‘)j)}—b})rﬂ@&:-kmn

S5 53 L et slaol ol3ET 51 slaslas s LS
28 G| sol pab oKL < (HIV) )
A:.Lctlé.s&l;l}:;_,.\f @Q\M@Wu,b@ ol
S g 435 535 0 Cowd S 5 len Jul s
Aoyt & puypy 2o gy, Y,y 3 )
oadoa 5 50 i gr dd 5 s s a0 sl b she
S g S S S s sk

Cuigay k) 508 g 05 5] b 4 05 2]
L mRNA. (RNA 5 & 55 0 a8 (05 4y

28BS i 51 o s (2 h5 i 5N
F@Y,l:dugb}‘_j}b);ﬁ).\:‘_;Ln_sl.w);ﬂ
3 g g e sk S S 4
L,Mww»\@ﬁ‘:wumﬁ‘
.J}J@)}WWJ&)L@\QAQQ}W&)QOT
5o Sl Ghla 38 ol O g o)
Sl 51 ol JTolpe 51, o sl
30900

208 oyl s iy 5 B2 Sl Jas oK)
.;}a@rtgsl_ﬁ:&“s}f&gl;lh

S Cyspdoma 5 Ll Gpa 5 0ol ple L
e pudin delal O g0y

9 o S G)U &4 S Ko Ll
odiS

P AR P IR PP SANE R oWy
A4S oS

il Jlaznl o1 5 o il ¢ dolas b el
i b b (Bl bl e 513 e
..))‘)J LGJ,‘-

Shcadl 3151 el ¢ &) lnad 5 el
.g,;@udutgl;\@\,\)@ﬁu,éajf@
il o o & gl 2 Wil ot o 500l
Aoy S8y 8 b i b sl g el
el
}L&q@w;&ob:&g&i\}:‘&gwl
2 g DB Jradd 5 il G131

i B |y gl 2l 0 5
Laa@'c.w\i)abdi}fjﬁﬁxi\}:@,‘,bg&ﬁl

e

PAP



553 ol il 5 o Qs+ BO 51
IS VY Jl o Ly LT 5 Sl b s
f

|, 65w RNA STy 6 a5l 2 510 RNA
S o 5

LS 55 a5 eaiS Wl a3 = Ti deo j3U
g 8L 05,0 € (5 5k DNA 58050 2 e 32
Sl 1555085 51 S g 5 2,05 ) s
3 ¢ lslen s S|

DNA 3, ;! ¢/RNA: (mRNA)S RNA
23 i g0 dim L

ASE il b8 oS oS5 055
g Jol>

S AU b ghans 53 i 5 oS Shal: o
sk b5 il b & (6 S G 4 S
‘J)‘-‘Ji;i-‘

Sl 5 00 oY1 ks 1 w63 shud 5
495 58 5 Sy a3 JeS 30 05 5 51 50 8 e
3y Joate S03 4558 5 Sl 05 5
RCTYERE TR PR A WPy e 5l
S 0l J a s ij@ O Joe CLM Sl
.JA.)@

eSS LT 51 s S 0l o) 1S5
518 e sl 5 by oSlu a8 a5
iz g SO

Slas ol B8 pases o 51 S Vbous) ey
3 i ook SEY el 4 S 1 Jeol
3ol Olas ol B oS S5l pgsanl p 1 pmads
50 4 8y 5 gt g5 s S 83,15 4SS
g s s OSY bl sle
‘Chﬂb\jjgas,f;&gl;b\w:m‘.ﬂ;

P AP

5,1 3525 fL TRNA

Olp A 5 & ¢ImRNA : J mRNA
-3 30 gt Jool> 4 5 MRNA

sl o wb 55 Gy ksl gk
5 g S 0T 655 LS b S 3l
el 5o & bzt sl glals U S b
Sy i 5 G5k S5 i SBS
5718 2o b G757 st S S
el g «(NHy) S gol 80 L sla38 511 555
8535 g0 Connsdy (CHy) glie b 5 (HLS) 033550
S e 15 s S oS a3 5,35
035 150 8 gloaiiS $oles ¢ pud g
sbulaid 55 pﬂ.v\ij-‘JS 6}&@‘9“-‘}“6“}1‘"‘5
i o 5 SIS s 505 0
bS5 b &S S5 a5t el L
el 405 58 o4 50l

s3] 5 ponsdl e o Saal - 3 5oy
el 55 S o Jule oS

b 5> Comar 11 S, g S S
895

w518 So S i gl 5 Jg: STl
olabas 48 5 Jlail b 155 ) 51 s DNA
a8 el

0550503 )25 0558 guspst iy =0
ol sk e gl

S0 BFSALE sy oS edtid 0 4
A1os ol ol » DNA s ouiS by s JI5
5,18

35 o 8555 (HGP) pluil 25558550
03 Bule LB s 5 0lasl 55 G5 2S5
2253055 PS5



48 @33 s Sl Sl SElKe gl
sl G b 4 Sis5 slak S

DNA sboas 58 5 JI5 5o 5eii 6.5 0 g
Lol 88 Joier t 2l el S
el 5wl a2 5 (olas s i |
i g S5 S 5 A g 0l oLz
o G b 8lol b S 5 oluw S boaa
AR

S 5w LS o gl i
MBS (p i r;)r};&du Jy 05

b S S5l ek Wl 5 i g S B
b 5 bags 5o e 3515 o S 51 Juolo ol
-3 g 4 26 COy JSis

Goldisled szl 5388 Glas > 1 Sz 35
S o 25 1y e s 5 S

IR PP il LGl Gad s
&l O oS o Soldild w9 O g0
-3 g 25 Ol e J g

oyl S5y 51 € SIMRNA : g5 k> mRNA
sl 0l g 395 5N

ol 3 8 ey 1 5o Gl o5 1 1B, Gl
Sy B mlin 51 inyls iy LS & sl S
S gr G o 511, Ros 6.8 5 0nlizul
sk 53 35250 Sl g game : J5 &l
e a5

Juad 5 LGJTJMSL“@B}‘@);= BCacns 5 5 533
] 8 0y i

oals ol 1y Gop b+ ol Sl bS5
Dl s o gLl 5> bl
bas S gin S 0 ol & (o a5 s g 308 (55

Rl Ob)&gﬂp’f-’-lﬂ

Sl 5o 8 b S ST 51 25 b a5
sy 5T 51 ks 5 S 0 S5 B 15 s
A S 5515103 5 8

33 o blize JulSS a5t o] o JulSS
e S005 Bl o 0 b e 1S 55 &
Sl 5 551 51 ol b & sl J oo ity
3 g gr o3lized ATP a5 g1, JI

b S LS 55 54 sly ganl s gy i
39 g0 315 ot S 163 5 dr 1581 0

1y S o S ol 1 gl S GenS
b e ) g slaasl

oo 51 e s S sl gyl 0 S
(8 e 8 S0 3555 6 8515 o o J o sl
« Ad

Sl o2l 55 s gima & (551l = 03 5 o))l
el s sos S sy b o)

2 A 5 S0l 53 8 Sl i 251 (il
b 238 S R p 5 M 5L 05 K
5ol 58S s i : w5l s Bl
a5 o gt |, of 31 DNA

Sy plas =(@l§~“-~1}) sSldr g o)
o g gl 5153 6 S 513 o

ook gbesly ad s by P uL-‘-‘-:-’): gi‘-\?
5 el o1 s & ol 51 sy 5 5
Kles g

813 o Jand 5 gl 1 g8, 2l
Ol s, 515

oms Jlb 1o Juads gl s Sl gl
i gl > Jaad 510l
$Ba S 51l o Jund g gl s (el ol

N



.DNA

(e s 53 S Joee Sll 51t p 55wy
STRNA 155515 5525 Sy IS 5 (658 5200
el 0 Sl 2l

& SIRNA J,SJs0 : (FRNA) 50 555 RNA
el i 4 55 5m, Sl

gl 5l g sl s 518 plodes s 2 e 535
L oblS dd, (i 5 S ol 0Se5> 5
L ls

S sSn 31 (s las gaa 1 09 SN JUES) 8 2 5
53 o S sasal3l 551 51 8 o, S Jab
S s ATP S5 1y el 5 a1 sl 281,
oS crl a8 o ozl 5515 oS
Gx SN glid (a8 g Jols glis o
HIA o, pleadl glis 5 cudly S
Nl

RO R [ QP VS W S S POR ¥
I Gl b i 151 g cul
-y

R PR N [P LU DR ] FPOOA 5
6 S 505 2oL 3151 5o Sy 51 gy o6
sl

Sl gl s S b i 5l shels: UK S5
8 g gn g 5 g s 3 g

S 5lgn s & D p 0 oS i 0
AP IPPETS)

Gl g Wi o5 55 S5 Lulin g 0
3 i plsed GBS

03 ST e e K osls 13 gl o)
3@l lasad gl o 24 Slasha 050

.CM.\Q')"QT

PAO

s o 512 S S Jui 51 s S
S YoIoN

8 Sy olislis s> olon Siml 1 g5ml 00059
3 g BT i G153 S i e

8 oS o 3 o ST ST 31 25 5 2 7L
RELC SV WU SORE PRI N W0 PYERT Y
iy S ezl L& 1 Simyy : plulidaty o
31500 oo | S SRR TP

‘_;Laf.,{‘;l wip ) J,.oL'» DNA &lski : RFLP
il Sl Jsb & 0aiS s pdme

sy Se il 38 e s ol s K i),
3 b5 6 S s

A oscener G i G113 et = 05 81,
-l slaslay

5\t RNA 51 & DNA 51 G 2 jlalel
e o 511 i) ol 88 13k
A8 kel

gk 0255l & Jlasl 5l i gazma b Jos :
g 5y 35 51 S ek

o5l ol 5s & 6,80k 5, s Jo
Gl 0 5505 o1 b S S 1 gl Sl 5
S o s o903l 0

ol gy L S ), (53 15 08,
ok 815 5l Ky 2510 5 }s}eﬁ]&b
S AL b sk plalis o1, of 51 & b S\
i o o2l

S 008 o 5 B8  3 88 g S 5
S o VS 1, 15 0 S5 L COy S 5

3 (S sty S 63k ST 011055,
555 S o 5113 e

S35 3| RNA 5 g0 gt il Jas : (gumt 955



L dein sz 55 65518 28 5N La s o
S e

18,5 @i S o i 8 1 1T s 525
el e gl FAC C}AJ}L)A

1 35 Pl Sl & a8 1 T s 25
el g Voo pae Jsb s
oLl pdam 58 il g 3l 25 S 0905 4
5l o 1A S 5 55k
s ady b S glag ey ) — B
oblS

S8y s el o ol glosle s 5018
b 035555 Cons 2153 Jy s Jlasd
cxle g

S A poliy 4 uly 613555 bas 555,
2 A5 N 50,5 s, Gila ca e
35 S

S olen Jile & ot o5 1 3K IapnlS
el oS

&4z, S5 DNA | RNA 1 glaakas @ K58
S Ciy 6 515015 ol n Ao ol ool
el s g0 05 JuSa

Slp 555095 e DNA IS dole: )}‘,&vﬂ‘;
T s ol 550 Len

oS G S 251 ol g g NS
Jebs JS 55555 01 53 8 il o5t udlo 5 S
P Sl sk 53 e ool Jows 5 3,15 353
oz

S Slpa AL o5 g S p sk S
oAl g g gty S Slodd g S SIS s
e 5 Golew Sl 5 a8 0 ('_-szﬂi-* s

iy S 15 1l S DNA 6 gima dan : p 555
Sanss Ja & skl goams Sy il
W g oLis 5 g3 STRNA S 50

Sl i e b ot B sLla 2 0l K
S5 Gl b £ SLlal 5l esbe glos
Koy S g

535 331 51 8 s S o5t 6 Sl
28 JedsJS ssmy cpmad 5 s 5o 5eS)
Sl Gl bl 5 oS L o3,
S5 k0o e p S 5 05550 sk Sl
s cplin

& Comar S35 250 b sy 005 2l
SIS e a5 pres

55 i 1y Ba S bl s eSS SKagla
Jread g 5 b

25k S 6,80k kb, S s ‘;"ﬂ
awa\ﬁaﬁdﬂ&hédﬂddﬂgd
a3 g pranly o]

i g 4 & Sl Jule 1 oS i Jule
b oSae s slal 4 1 of sl y 5 g g0 Jui o4
XS g Swa

oo 38 oot by ¢ 5y Jul s
o5 5 55 w55,

023l st 615 05l 2,2, aiey SL1IE
0l reS 53 8551 it

85 8Ll Sl 035 I alp 00 5 Ju 2
(S5 g 53) b shes e 51 o>
sk 5 35 by S sy 1 aady 556
e 4 51005 1 sk e 5 050 i 0k
S o

5 Srmegh o1, 5l slae pama e g5

PAS



I sl 5 a8 g ool o I &5 o 51
el g5 ¥ el S 3 5 0SS g 508 (1l
J5 5) DNA JUsl g, iy, ¢ ook &
DNA Gl (2 seatus 1 4 5, 585 S|

plee |y ks s 43 & 51 1 8 DNA
A s kgl 1,15 55 p & DNA 55
Al

Solon A pn 6L ¢ a3 M s p 5 AL
P ORI T P N P e
|

oS g 8 s S ST 5 (2 S 1 o5 pls
a5 (CHy) ol 56 ol gLl 51 6351
S o

SR, 5pp el & S e s il S s
3 pigr AU Joe

Sl Cman K5y adio 5 1aed (b Dl
ONl 51 ey Sl 55 e Sodl che o
p3Y $351 8 lalinian 455 50 ATP 58 50
S el ) e sl 1,

2 Jl5 e 8 Sop b, s aaiS e
o gl 5 oais Juaza 5,1 53 (551,) DNA 5|
S g A P9

AR oSS 5l eolizul : S 5 puige
L 5oy g5l S GIDNA S conlu g1
a5l s S5 L

Gl Oladsl 5 a5l Jeols 535 1 p gbuns
o

el oS (o 2 51 (Sl ¢ Sl 5 S0
ool st S5 (Gl

S S RNA s | S0 51 : (tRNA) 56 RNA

PAY

Jshe 53 DNA I ol (slaskas 050 (3 5 008
Ol

5 ot b Il byl slosl e 5 S
o s il p i 4N by

S acai o 51 S S i : ol pUS
2315 15 1o g ol o5l 1l

Lol 58 S48 ol oS 51 iy 1 (81 4 pS
el 03 5 Jlass!

o]yl e i 51 oS 51 0]l oS
gl o Joaze glouis

o iy 50 8 g w8l S
.cM\A.:é))lS@u@ls‘_g,LSJ\ﬁg,o\p
353035 S 58 JocdS s S 55 gloculd
s g A g

S o g Joolo il 51 SeudS
Gl e S oo oS i 58 S 5 )
JM}Z:M)JSJ’S}KMK*Q’J‘QJJ‘Z}:‘M
-3 i gn plonil J ke

Camaz p o1l 51 tams sl e iglonS
2333 slr g 5 1 gl sl Jama p S
s & Yol as

b LS a8 o5t e S5 )68
g 5 pman ol

Souren 55 G168 o5 DR @“U‘-‘;
g ety ooy S50 S
Shods| 6 ol s eyt CAM glalS
cad S Ay gl S50 oS s

o s 51 s el s S SblS : G pblS
S Jols 5 08 il 6 Ko sl i8S,
ol 5 S e K S Tyl 53 S S
S 163 6188 iz JBLS: Cr LS



Sl 425 ST RNA 51T o & g 9 4w
R KRR S

(it 3, 0953 45 ol SIS 5 51 (glanbad o s 5
2,15 518 s 5 5

Sl s o b SL ST 2,5 b
S o S5 590t oy

g OLS 55 Kl g S gl s Gy 5y 2
33l JTOAS 5

Comaz 1SS g p o150l (551 Cptaz p 2
b 33 5SS g say S 0 53 &l oo
8 g 0313 G5 VU 55 g gloos §

248 Slite okt S 511l i b 55 Sy o8
il aails Sos Ay KaSo b el

>3m0 S 0l 5> & il s ol Ba ‘;ﬂ“r’
0k % 52 2 8 5503 535

o S 5o 05 Aol Jos o (Eged

e 51 a5l 5 00 S 05l 51 25 S L) g3 et
i oslitd (6 5l 5 AU Ciliina 1

b S350 Gk 5 p ol 5o & ldal; s gl
i 3 SuS

il 45 Juolo o 1l 85 i s 504
Jsnn oy p oS sl s sl =05
il sl 6 el

5505 8 g S 51 glodas oy 32 g 28 5
ST Joher sl -l S 5 azy 1,15
LS 0 55 g S

S g iz 055505 4 ) kel gl
Sl 31 el a1t oy 15k a8y s )t
5353055 B 1 s il & 5

C 51 Jols e S i858 oo U
<55 &b cle 4 Cilis ok S sbculd
Wl plal 518 JSa My lasnd; : aids
23 gt JeSi ) o pacs

5599 53 8 50k 51 pols S 1 g pdu il
S BRSBTS S S8 5| paiiia
DLl S S 5o 5 5b 8 5, b Sl
ol 3001 31 o ol

L 53 DNA 1 S cuul JSU50 : a8 54 DNA
NGV PEV-PLEN W LR W

sl 4 S T s g b pssgns S Gul)l: (S 55
sl o oS 55 gl

SL 0 & 55 e 6 S 1 Sy
G jlaos B (5558 Ji 51 5 48 0 S5
2313 A 059 S 3 5 Sl S
&l 5y (PCR) s sy 5 iST
DNA ;| slasksi S5

oy 8 o s i analis : (@lizasl) ) B 5
D 21585 4 o & Nl

Sl sk & sy 50 05 Jisl sl Jale s )58 5
S pign 53 Ol

2S5 Jolou sl : (mal) By gl
(33l 5 COA i 4 Sy i

A oo gr Jolse 51 258 1 i 5

PAA



S —

1. BSCS Biology An Ecological Approach; Kendall / Hunt pub.; 1998.

2. Fairbanks; D.J.& Andersen W.R., Genetics The Countinuity of Life; Wadsworth
Publishing Company, 1999.

3. Campbell,N.A.; et al. Biology; Addison Wesley Longman Inc. 1999.

4. Raven P.H et al. Biology, 5th Edition, McGraw — Hill, 1999.

5. Clegg ¢j, Genetics & Evoluation, John Murray, 1999.

6. Griffith, A.J.F,etal.; An Introduction to Genetic Analysis; W.H.Freeman; 2000.

7. Campbell, N.A.; Biology, Concepts & Connections; Addison Wesley Longman inc;
2000.

8. Johnson G.B.; Biology, Principles & Explorations; Holt, Rinchart & Winston;
2001.

9. Johnson G.B; Biology, Priciples & Explorations — Annotated Teacher’s Edition;
Holt, Rinehart & Winston; 2001

10. Mader, S.S. Biology; McGraw — Hill Companies; 2001 .

11. Allan, R.et al. Advanced Biology 2-2002; Biozone International Ltd.; 2002.

12. Starr & Taggart, Biology, The unity and Diversity of life, 10th Edition, Thomson,

2004.

S




Fodey anlllao g1 olia

DNA 5 St pudige )laalls 4l pass )
02528 B 2 ot
el oo e
WAY Ol Sl = Sasli gbols . S50 ab
S S35 -
@bl Rl Lo ¢ sk 5
VPAY Ol o — pabls :



