T

Qb O il

S plo &l
1&g 53 59LeS 09 5

dlawgio 99 039 P23 Ly



|
L 4
G931 3 il @)l
390l 63 yaeliy g g lojlw

YVo¥VY L al o8 s

390l Syl g Ghmgs olosle

Sl Sy (glad > g b oy sl b ds

slasl) Gllas oghy Cini> dngans «s3laed o))y disy 3 Lo, gl po )25 ¢ jgolon Sgmune
(~-"-‘JL 9 Spyaaliy lyed

550 Sy qisi 5 i ol S 5l

(yamin wl> z1,b) laal 0ol3T (s 5 pow) (oxud (Goge dese
(Sywgadated) (hygn 5 Goisel T ojled ploislo o Jlods il nl (L3 w06
VOAFYEVYYOQ & g o8 c AAY 0 AYES 115,90 AAAYIN YA 1 il
www.irtextbook.ir s www.chap.sch.ir :o5'Gg

PAOULS S pogates 832NV joglS- ol s 10 ) (o pd Sl S 25 g ol 25 0
FRANDVFo %5590 FFAADNSY - O: il (Lisky 5,l0)
FYOVO VYR 5 g Bgokivo

€ ol Glpl sy slo QLS iy le eS8

VPRV pss Sl

O)l39 55901 S 32,800 5 5 93 lesle & Blaie SUS ol Sgine g s0le i S
9 S0y g ol & jg0n ol Gl g QLS 5l oslistul 4565 58 g Cenl 5590 5 S350l
(8 (5,10 5 S oz 5 ¢ had el (el i led (g3l slall o )|
0 S plalie g ol ggian oo S (59 g5 5 S5 ,o 4 ST 5 ol ags

S oo )8 S5

ISBN 978 - 964 - 05 -2649-1 AVA_APF_ob _YPFA L) SO

:ols el

IXYIEVEY

1l g oy (g3 ydolipr g o
1ty g3 540l 2 00938 awoliih

(5 (5 jlwoolel e
155 lwoolel 009331 amolicis
obojle Slis

ol g 9 Ll Sl




el a5 5 )l ISl il iS85 zlin don [0 U 0uiSs o Wb Lo
o b o b 81 eil ansls golaidl Placwl asol 51 L8 wulo canoa
S e g Al aadleS dlinly 02 0 Sl 0 (el alils CL:""'" slazdl
oS oo las Sily Pluce bl )0 (el asisls  Ssls Lo ()8 y0 )31

(i ydl 00 903)  Soa oLl



AR

fy

AR

A

4

Jg! Jad

69l Sl 5 o>

p9d Jad

2l Slae (555lams e

Pow Juad

o
&
3
K
E’

Pl Jad

eolgecaiS S Jpol

|
I

]
i
L
£

Joio,@lw







S o s S G 31 el 5 sl Jloy93 5 (T G50l 51 Jbsl g S« oodlsl (sloojgal 4y azgi
So97y sl dej 9 00,5 Sl ) g Cagr sl Jheo |y Glugt 63579 St g 005 gl )
ok el 5l e sl 1y dnele Sl & sy 5 Pl i) oS Sl 5 Lo |y s
SilS goladl y elaizl (S5 j0 o8l g y90 0 SRl 0,8 Sy el «sipel o 5 1S
9 6Lio 835 (g S5yl ot (! @ sy (6l o lgn  SiBlanwgs g aelje ialdl 8b
@by g (18 AL Lass gloaid; sloeye ol 485 & jp0 (Jad el sl Gjsel sl
Sl 5L 5k 050 (B la St 5 d Gla Sl Gugy csses (isel (9,0 Jels
o9y el 00l (b aAl> e g0 jo 4l ja gl a5 el (8 sl Sulh ugye 5l S8 Gl ey,
s o8 ool s 855, 5 09,5 5 il g IS o 5 potlis S5l hin L b
2l e slaSials s win Giigel ) ol caslie 095 hoams &5, @ 95,9 5Ll 0 5 w0l o
235150 &l )0 &S paads (B ) ailed S 0g3 AL, o Jrass &alol g es ugyo b bl
|y dine) 5 o (glaby> mais Liolo o5 o 45 Spdge Jals |, olo Siaols wiand ond o>yl
S (oo w8 5 Alusn S ghite ;5 Dlig e G148 dang g Jeasd dslol sl

AL s atels A sloolS )1 los (g0 o0 S (5,95 il 2 sl DS a8 el (55510k @ Y
3 ST Gl Gl s 50 sl ouds (a5 AL ya (gl oad iy Jeliie 5 b Sl sl 5o
SS90l (Slyioma Cawl 0dely0 p 25 4 o Bl U (S slahigel Gelul g 0105 (pols LS ey
s lgime sbuly 5o 1y Glhgz ye glajls 5 aisu e Ges | (I, labisel s 8 il
IS o els

2y oo Dyge JUb ssz e s el Cajgme b g ol Sygody eyd S g0 QLS p

Sl g gldd yo g (b wyo slaols b s



P oLe> pal o

Al 5138 5 (55)sLaS 09,5 )0 b (RIS S palie CSLS Bua b 4l S8 IS ()0
SO PRERUA Qiglzs,;_,,_ﬂ,loﬁ}c obgr pe b gl p olié wlio  deass

(Pl Slml S Igte i) Aol sl Slegdge b (IS (yd (gas 5o
5 S (5yslsh 5l (b Sl 98 Anugs o L ALD ) (A o eass &0, Ban 5 Jelie
LalSy 5 Loy e i a5 ol 105,515 1135 4l byl s 3 ol
sin 5 o e bl slan 5 oy 5 belSias st sla Jye s
il sladiges 5 (it Jletal @olsm Sl 6 Ky (x5 (638 Sllage 5 (Sl (B0
el oal a3 )55l s (Jeans &k Gl g (leans 09w )0 dlies o &)k
aaled oaliiul 093 (592 1 ol o LS 5l ol (2ol a3 ales oo

S iy o sl 53 0l b 3,lS s & eyt ol TSk 55 335 e Anog

Al azals 1y Y

G185 g gldd o g (S8 w0 ool Gl 8o






|

— S99l Caod| g ol L




Jorta

Slosls 550 el 5 2l3eslge adgs s b ol Sy b oalS 0T bz o o8l (1led (55,508

S0 535 bgS seudled

S3a9Les Ay ;U
plod ;8 9 WS (o0 (SW) ey 9y 2 Ui b sk 99 51 Gl wes e las (b aales
i Je e 00 sgas 5l ailes ST e i ol mlie jl eolaiul g Slls> KO L olye0 opl
g ran ) Casl ooy Jorine SVgaze 5l pan g5 9SS 4 LS g Dl alrs laall> s
3l oolawl g sl 423§ o plol alizee gloig, b g kol (U8 Jlo YO« ¢ sgu)esad cp idlions
6ok slaws a3 Glyas (olyg3 Gres 50 Sl 0dg Jglate 5 Jgere 3 laigel 5 29,1y ol
) i ezl ced oo Ul iggny 5Kl o> (Dlgo e wile (2L g (25 plalS

20,5 S 1 Ll g sesls

b bl sl 039 Jgore (5,503 ,0 L8 Jlw B¢ v+ 90 a5 ool polre )]l calies bl sl s la> 4o
Q30,5 oo S g S Couibge bl calise ol A s oo 8 Jlo YV ¢ sga 0 Lo g ]
argiain S go gloyd 05> 55) ol (5L 5l (cage uond e Jd JLo YO« + 050 10 45 0305 (L
aS 5ok 409 0ols plaisl ogs a |y U1 olail 51 g e y® (ol g ailils (65,0liS 4y g0l
Bgu 5l ls o 4o a5 Wl oy iz daled il axg Lls SLel g cel); 4 ylog, Cans
Alarsls Sledbol GldS 5 ols 555 OB pas «oglis (o)



P o abo i, mal S8 b

S50 Olgs orl 5o ok e 63)slaS 8 W el Slaimr 2d i pele S g 0l (awg (98 50
olel izl g wlaas jloslatul b b obis,l qeoojes (5,8 ;31 b (uils; 8,90 5o (Js «28,55 1,8 axgs
Ol nl 5l 58 Gl g Celyy &5 waiilon gid 5 pole bS5 Dl wand 4 plaiesdls alis
wile GlalS cutS 5 Sliios 5 285 )18 az g 000 (55,5liS 8 o yel ALS 5| 055 0502
128 L B9, 995 9 beod (o) co (K2 455

O iy 45 (55l (28,5 095 4y ooz Wy (65,5LES (1958 5 pale (B yeS g Sy g o3 )8 0
o i3 L L ol 085 5 2 g .6 o s S S5 g 350 Sl
S35 05 Sgilel 2l ans wiz (ol odm; Sl 4 el Al lil5a 9 285 plonil iS w0
hFuald,; mlis g ol plnl SIS (gus CotS 5 o510 St Bl St g 4 Logas (lalS 2S5 0gou
8l Gl ) 353 s (53 S5 €T 8 Shae o 4y el s

G309 (y3id g pole (b w9 il W9



giS SUSl azmen (oo el )l 4 OME 1o b solen w235 Oloj 5o olnl golall Condy anslie
g ol>T o 58T golamdl Lyl i 51 g Lol 3580 (slo sy 5w g () 9 (5310 &ilge conliiul 90 polio
Byl SKws anal> wlad

ol 55 AStlogms b olasil plolis 5 L |
5 O 00 S Colem o s slo Yo algiin @
Comdg Og aludlyi (S1o)ly (B pae SlBYE o 55
Lly laog 5 Logas 5945l oo isu (solaidl
Lol camo o> gz 1) yuiid a8 0 bl b g 08 o
0955 5 sobadl slaasli 5 LS le 0 5580 21
Camdy g aey (nl )3 H5iS O o oo o Shes
@ 9) Elogl il Lol (Koo anal> ol Sl 1S
S, 490 QT 30 ,5iS olaidl s g Cwlsyg

(S lale s sy g g Ol jolo 4y Kiisly g oladl ol Jgame U g (golaidl jaseio aol p opdlas
BYo oz g o |y (Brae @lie (2w o iou 0 (Sl il (s)5laST o9l
Sy b olaldl pumg bl )l

5952 3l @B ) 093 Srie VB ples Lo ‘f’}uﬂ B A 6)eiS o i3 0
Sol 53 0S| o8 @92 519,95 (Sl sl e 9 CedeS il lages 5 MBS cle SIS sg0as
JB e jllind 5 CodsS Cur 5l e)lae 51k 50 50 Ll adg 5 oud hawd casS a4 beass S

Ll (2, aline b ol

Ealio s o 40352 05 o 5 & T (Shly Gl oF el (latio &)y oMl (500
Sl 995, lars cslabasly g adsl slge asd (el g golamdl o polne o ar (ME I g 508
idg: 03,5 ermsls i &l Lie! 51 oolizol b 1, LT a5 mylis ol olS0o 5 slerlos ¢S00 ggms 5l s
Slge 4y dad  Stsly rals aie) ;o Ol 3l Ly Cadlys oMl (6900 Sdgo aiiBy [F 9l
Gl e 45—z ) b il g oMbl o 18 (sle mass o) (glagle yos VIS Sl g 4
G ad, b o oMl OB 51 o Sde cpon 45000 plosl g8 595 0 Sleladl oy, oo jleds 4 Cris
Slodils 53,55 5 eSS o oshass o syl sl dlys s 5 sl iy 928 45 ey
Al axils ol pl jo saily el g 4l )T su> Cais oogdde

pler S g 2 Slosls duoyd Ar 00k (raals g 598 (solatdl (slaid oSt S S 559kS
28 gopiins yif g i Ul 4 ar i b olid mlio ol Jiil poncsy 5 (s lBL o s
@l & A drwgs o slejgiS slatdl ogyg 4 Lo j5iST lBgSS 0 )5 oo sl 2 (55,0l i
SOy, erjluileie 4 ) 5iS Wlgs o o] GllES § O s g lacs 8 wgd bl cslis g ol
Ol 38 55 lid mlio g8 Ll 5 blje dacus 8 00 Loty 4 atly galio 5 (55 ,5l88 S o
S gy 5oskeS pelin VFFA 3900 imlace 5 0,0 (slinasss b5 g pnmsg (slociand 15 5 0gilly LIS
sl ol ) 5 ol a5 LB (S5 155 5 it ol mar il 5 4l a2 B (sla e
sl s g 1) (G )5 g (6 e )5 Ao 1§ s o (559l Y guazma ol g sl



. o b ahy— aly S8 JWld

)5-'»5 J° 5&‘3& @Lw ‘5ol.~a.}‘§| IRV ‘5Lbua:'>l.5‘o

S slasls 5l 5 i s og Sl et e jo sodhl M Byl i mlio slaasy sl
Sloazly «Siz (bl 5l Gy A g0 5955 51 sl )] T35 g ol (al 5 ol DIy Basko 5l 3 50
Mg bsbs gilugs 5 lask @ ploy Sledtie 44z g b Ll 5l )l 9 Bl anng lie mlio
Slawy VYWAY Jlo ;o &yl g des s O)yljg 5Ll bl sl 201581 1) 0e5 Sladgs g ausSlo
S99l &5 (Jljo Wog codled Jerie Ha5 AY e dgam L aSaslg VYo olae mlio saldsi slaasly

& Jyiie i TVO- -

09> ol Jtil b g oos; axlg Ve PAY & Slacmlio b slaasly slass

ol oy 70 4 ,elS  uxex ol -

e Jl W00 L Comezr | s,
VOVFAFFY YYV-AVFE oS S \
DYFEFFF VOALFFA- o bl | ¥
YVFFFVAY \YADY - 5¥ olbivs, bl | ¥

el 5 Jgiz 20 4 5 (b, ) Jlels o (SThss anje lawgio -

Ls’.u“’ﬂ) S A Jw @,
VYWY YO YYOA \
AY-YY DAY E yvay Y

Jolee YYAQ Jle jo g Jb, o,Lle VOF Joleo YYOA JLs jo ‘53%./:[..:;‘9 e olge mlio adgy 3,1

el o3gy b,y 0 Lle VEEY Y
il s s oad yolo (6,19 000 slaaily g Ll jlem Sl -

LS)‘Q):’ 0 442 4—"3)-’ L)“"'“"L’ )‘9} JLM; wd)
INRY YOY? \Y7e \
ZYYA INAEAT \YAD Y




@lie l (gidu oS Sl 039r 9,409, Jare (nl bojlyen &) Job jo 2t
@ o wd Jlo 5l (Jgad ;0 g a8, o0 (o jloled Jelse Lawgs gl ond 4
slr 2o, b by (>hb crlple ol ails Kok 5056 alS wle
ol 009 iy (Ko aady olde b Sae SYsb (5l

Oyl Wl 6 ISl (ol Slse (IS (oo slo by, i cnl
55 el 039y ayo3 558 lawgi il (30,8 Stz (I Slos (0SS g,
Al gl oo (53,5 (6993 5 03,5 g Sl Jre 2la g sl

Sl sbeanl g slexil wiile 2lds Sl (6l s sl sy @y
SIS oy, Sl P b gl pgrlieh il 5 Oselinygisly Jhe
L 50,5690 ojg,ml Mie wols Codle s gy olde olgo 0008
gy oS aes mhke IS Sln et Olse a4 s (59,5590
A Gll;\s’: Slge 4o £ ol sl

S303LaS drwgd 5o (o1& 2oluo (A

Olgise o 3l eolaal b 1 el (65,588 dxgs Jolge 51 (S« lie mlio
(Jaig Jox LB Ll goo,gl 0 Gli b o jgoa slud LB b 5l olas olge
Slosl 5o, cnl oged (Molli 5 (S (35,38 slalil 4 a0 5 5,005
Ol @ 50 lojl )3 5 waxr sleos,sld bl b b (2l Slse
@ (g s D90 50 &5 Cel (ol o D90 p2 50 39 (o0 (as Al S
e Slge ol 5 Slaglis 51 S5 a0 65,5lES i o i alio LIS
SBgSD g dngi 5 0y cge ol Gl g 00ls (S 993 Dladss Wl e
gd o Sho Juidl g poye (F0) by Sgue dral> (olie Eliel (anio

©obaidl dxwgi jo o1 polo g
basSadg 093 a5 ole jeiS el golaiBl dengy g 0l Sie olde lo
Ul 043 a5 Sl g puiiee Hsbay otwn ol 5 (55,5LaS adgl olge
Sl aiidu o0 B9y 1) 095 Slaidl i 8 jobody Wl 1) Slge (al s
T 3 093 (1o 5 (55)0laS Adgl slge  aio sla 9l 5l (6 lens diged
W peo Vb plpain BolS ) Ll bog 81 )1 (gainains 5 b Lo S o)
Soyl sl ws S olo 1) ol olile 095 (sl gaie;ls u.:.ob 2 oogdle o
sy i 55 3 555 1S s S ) ol olaj 5 aled 0 S

S e 0bul aude Jlil Ls 9S8 80 e gl g Wi o YU T,
S Hn 5l S8 olpl lid s by slaidl jo cege i olémlis




. o b ahy— aly S8 JWld

AL ade 5l as o VA pladmlio .l j5iS )0 anel> cuodlw u...nl.: 5 Jbol sl gl aolio
Sl ools plaisl 093 4 1) Cato i5u 00938l 0501 5l as )0 VO 5 jeiS JSIo

108 (sl 9 ol

Sl olde sl g casal bakaly o cwlul Cowal Slae mlo

@y 25 opl Lol glaygmme «lde Bl yo jo gyl 5 €l 4w yiwd? lAe 05 D5z seP paic duw
oslge Dloylg g A3l adgs 55 b 5l o slag e yo 21ae Slge e Jolds €l 045 3925 45 B
5 I ol g el 4y ol g (So5ed o s 1 €A &y g o pgihe g Sl N2
el azrolz 3LS 0590 2lde gla iyl Bl o g lul g Dl «lde 8l o j0 (g laub» 5 dxel> 5L o jee
5 oS b jlax e glp Lol wb,y 4 céyin b 50 sle,eis golaidl o) 5 Cames ol
odas Olyed Hlo Codle ¢ Jlaie bl 5l Sl sloly aSyl pmy ol soles i 25 bl 5l ax
ol JolS jebay aiuS oo colaiwl dasol> poje a5 Slae aSl 5l lewbl Jw olde el
il b g IS 9,5 (Sogll Jolis Wl ge (Sogll (l sl (Sogll aisSye w86
Bras yiulidl g 59T oS L sl glaans (o aS v o lis ele sl gy 0l
592 Jelis syl g o ool cpl.camlons] 0994y Loy lul Ceado (6 36,1 g e g 0l 51
Lol G835 10 ogas baylb s g (g0l5,0k slags el glgil

el sl a5y (ilo £6559lhS WY uaze wiln Lo

oS 6 y5bas el gl Gy 1 adys a2 5 LT BT 5 (65,3LaS ¥ g 51 o0l sk (28, o
Shde cnl g Wil oo @l (5B Jolre 15 5 Glnl )0 (65,5l DY gaze jl oo, YO Lawgte jsbay
Sl ells 3l s dl e a0 (63,0liS Dlls sl el Camoz 5l a5 e Y BV laS
] UYBM (}’)5"5‘-’“‘*’“})’ J?‘)Adu.’ayfo g_:l:uLc Ou\.o&u.o.mﬁu;lg AR 0 ($59; O])‘U’“"ﬁ
DS oo 7y (Silwo S g 0,5 Sis a6 o slals OY s

a5 Jyame (b 035 wzge ik @ Jpame pails; ploj 53 bl plrals
32 SIS alpe j3 wiS oo @13 ) bapenilS)lg S 0y 5 Sdlad Il 5 09800 (SIS
S s 58 e slalindle LB A8 5 oaF Sl e e Ll S8 pae 55
Suley 2 09 65sleS (had mlio (ByuS b cblop Sl sl 5 cslie ()l
L aslal g a0 |y, J3lo b > 15 Jelge aliwgas olid 590 cudloyp 5 L3 slacadl o
Gyae JBB 55 3Ysb Dow glp il o o138 Slge ] Az 0 aS 0 5] o Jesdr Cunilows
00 Ul g olde wiwaw ol ((65,0liS CY paze Sluls rals cplnlo wales 3L
)l She Jalge grer b Sinlon g pomais S352b 4 5l B pan



30 s ol ol aldls ola8l o sege R JL o 5l Lo jedS o (65,0laS iSu S e Sl s
ol 0oy V0 el b edtasly Lo mlio g jeb g pls (8l tly; S pame as sladis;
O 3l 0 50 ol lge w0 AD 5 i Dlpolo doye Ve Jllil ws o Ve (e QB
ool i sbgS ST jab ay Jlel cpl o yls oage p ,5iS 13 Col u.:.nlj 39 (sloassS pss
2555 ailzaes slag 25 wiile Sl Ll pb )0 (o 5eiS slatdl ) (65,5laS ASu Sueal 5

RYIRVAPES

65,5 b az 2l ol b ablie ol Sasl 2o Wlgs oo 13 L]

S9x2 Gyl drwg Jlo 30 b siS jo anngd Slal S gl (5 lseas (55)5laS Gis w,
5 2lde Conal Sguge 128 1alS 5 (golaBl wl ) Cugi g dguge IS a0 Blaal L 10 090 oo Sluald

- sastisuelx I

&l 5l 6510 p0 00 5 SN 5 S5 ol (695 S L b Jobo 5o 52
sl yskd skl g balnl (il S8 @ o)len (e 0,5 59, 2 S97se
5 Jyame olme il di ales 5l 095 adsl slajls pel (sl o>
S oy s Sy0) 4 B Lioly Gl 50 5 009 095 (la)lS el (3503 L]




. e paloo ailsy—aly (S9 ld

S xS s s 1 oolainl L3t sl Lo jo a8 cl 0ogs sloslail 4y 0501 (55 ,5LliS slocd iy
5 033 Trhe Sl gl ;0 o)lsale 5l (6T 0 st izen g 590 ol 51 S 5 B35 slapnile alex
el 4235118 oolaswl 0,90 Loo aid pinn slo el 5 (6 ke jo

098 o0 J5S 330 (55,9LaS )3 olS g plo 5L 3550 Julge w595 Y E

Ogel 500 s

gyl T Sar 5 cobl s a5 col 025 (53 5 pole 5l slasgame (55,5l (gl 5l
Jols 1) (55,5laS S game (55918 50 g adgh il Sl 10 (S e (5955 Il g dile alize
.og.;bsa

2 59y 5335 Sl eslaul 5 IS ojleay 5 (Sl Slgal 5 hlug 5l esliinl (ygnlsille Jleay
Ll ilgz plad cole) b (g590,00 Ll Glp 55,5lS

S S )5 (555 05 ] 3 4y yxie 4T (5 9L AigF 5o 3 el

45505 9 Jiluno plod 4T 09l (o0 el (g g 3000 4 390 (g0 o v ‘ ’l;
g o0 Jolds 1y sl &y pko 9.63,9LS b o o (S sla Juloxs g OFL
o8l jekiiedy Jauammo dudgi uiglyd jo pudle g9 y2 31 eolisiwl T
. . v o ) . . pre =
wolasdl I gow Joldis (655,05 sl o gall U5 e pw -
O gl 350

el (5590 58 I8l g udei (yoges




Casgaomn s & Uil el iubliin] ol S5 caxas ial3al Lo a5 65)5La8 N guamme ddgs i3l
ooliul (sl eime) (slgp b )T Jdo @ UL 28l g et O s oS B (LSl coles 5
6297 65,98 4o ye ;5 £ly5 Slaitle 65,1 & laly (65)5laS annsi 5 (655LeS @lie jl Aty
b il plesls iz @555l Wit a7 ala el 8L Caz o Ghagh crl bl oo Sl 4

DS 8 dnwg o jo g 4yl walsz slag jael Caglsl o

fewwl (5950 (53,9LaS (39,5 07l o jluil az U Lo 59 10 (G (59.9) Sl g9 4 a2 b

$309LS (59,5 03l

O3 o 5 )8 oy R3S L pleje ol cnl o)l iz akle g)lhe 50 lagrdle jpam 5 Gl
2 jlel e, ool 3 1) (55,5leS glagdle 0,50 0 C8 > 4 (sl p3¥ (55,1 45 i sl

lapludl 59y 2 1) 550 Sl sl vl 9z sa (sl)5 Sloims; o ipile <8 > il o8 (U
o Slge adgi b S0 (s 5l 0ys] plie)l 4 Ll gl 65568 Ca L ) sy Jpame 5 0545
RYo 4 Ly osilocde 5 5 glaygdS S ol Sl j0 )5 ol ) Saie oSS lage
2 Logate 533 )Lhe S (K )F &, Ly 5y g)l5e 50 baotle gilaslel) jo gaw g3L 5 s
ley Gleiy oyl wilg ooi (ol BT 2088 gla oS

g 45 iz b S e el 355 SIS gz 45 el 2 g o3uler ok ool Sulgds 59095
ol uils slas o ls Lol asS adgy (g0l (o1de olge wilgs o o il pidols re slls g eSS
w3500 Glaiee) 53 (S Wlgi o 0o (alesl Gedle 5 pls ol sy 55 Ol 008 0, 4 g Bl Jly55

Al ) oldas plail gy a5y 03105 i [y (65 59binS Slakos o1 y0 (65 )9S ¢y gomms! 53 50

Sl 000 1,8

Ogal 550 drwgi e

I Bge @ planil g e puw ]34

s 85 el ] g 4 bl ] mnl Sl (65,5liS Slibes plonl 43 45 age Jilaws I S
GlES ) (ng 5995 Sl eslinnl Koo Sle w098 e (85 DY game CodeS 5 LS Sl
el 559000 9 Sy GRSl sl

of Caldr S8l 5 (55,las ,5 (i Sl (Y]

sl H5 (s (Rl g (65)5laS S el (gl Cunliz g cad ) sl gl 530 (Llse I K00 S
@ Olee 5l e 08 Gigil 1) (pliwg; Gl Olgiee S (S RalS Gizmes 9 adg W1 L

"
b

I
B

=]

H



. o plvo ady—aly (S8 JWlo

oy 3 Sials 5 )5 oS 38!
DS 0 Do G 9 FYL S L sl slocliles 1ok 555l Slapile 654 L
ok 5l edlie) sam slocllos 5 958 o0 plnil Splate &jg0 4 rile b Jgame S (Jle sl
Ol Ai50d sl 095 g0 yieS 5 brosld b g )00 DL ogdle a4y 015 o planil e 5 Foal, ()
05ile cbls y yo a5 Jl> jo cl Jaazme IS 5l oo ;0 VO 0g0 o i g, 4 paiS clls p lals

Sy o oy B 4 olals

R g3 993 ddilaie yo e ely) Jgramo wir b g0 el 40 415 CatnS g (g gamwl 3100 LG 416,550
A IS Sy 4y WS j0 1y Az g usS

S5 g 51 5590 e I3

S 05eS L oad s 3,00 0925 (55 )5liS sl )5 j5 a5 ()15 e 5 5 laliwy, a2 lee
S35l Lot e ol L Sl e & ool sl 5 it TS & o Sy 5
b oo 2o, 55508 @ 5L

VYO vy

Vel? sajs
2

OAIY

fAIY

Ol by y Cazoz w0 )0

fY
YAIY

oo 1¥1e 1¥YVo 1Yo YWFo 1WA \WFPo V¥V \VVE (oo 50) Jlo

ooz 5 a3 Comd ol 0l Gl liawg ) Cumer wuoys

gy Cazoz alS Wi,

C\E.
.}L"



WS &l (WIS )0 ) Az g 03900 oy 1 [y HeulS 5O gaml e g i gy T

dildeS Sty I

Sy90 li| o Sloc o lailew! [ (g0 SKhoe LIS

iy sl ‘ . 5 e
LT st (cais) | (50l oty | S 015
9 559liS Cundy dunlio Jedos g oy
d.l...ug.v olf-.\i.) )‘ 4..3)....“.» )Ua...a‘ u.,.a.» 9 ‘S»LM: eLuo 6))3l_u.5 u)j)do

b 5 Coal Sl 51 Ll

o el mlio e S s> ;3 FAO slo sl \ .
3¢ cal b 0ldé el ! . ) Juat
EA ST s e 5 bl sbo s Jdss Y oS>

Sl dnag o olae

BERTSITISARNE N HISees ) R s poee| T v )
ansls ol coime| Uil o SIgbes

\)‘Mo)«u

Yl 5ok axlg o g0l

Yo 3l 6,80l axlg oyl

QS Ay 6550k wxly @0y ¥ osloyed ¥V aS 0l o S (Siwld o> o Jloj

WS S ) (Swls b 5 4 dS (o g2 ip a5 09l o0 Bl Sloj oy (IS 0 el




.

1o Slgo (55e) g9 ySro

"Ry r—

o P 8




DS n (S5 Lo o 09,0 63L5 de slag Sea
RS (0 T g, Ja*"BS oo @--Ja slronsyy )‘] ol - -
g s dngd g Sen bangs l3E Slge 51 (6l - m
8,5 o 18] e Sty 285 e g el Loy Sn Sg3 (g =
g oo dngd g S 5l lagylo 51 (S -

 Siotams S iyl gt [
ol cdled b g ol jo Sl Vil g b o Ll 51 g lapundlS )l Seo aSl 51 8 o 8 o>
Y garme ang aiile Giliie slo JSo @ sl ol il gd (pdg) ladl sl (55655 slags b ol 5o
odds asriin sl (gl o pucdlS lg ,Soe 31 aSCol yguy sl 009 oolaiw] 9,90 A4S ps ¢ L)y sl

Al
ol Ty ey A5
3ol eae g 0oy (g JloySly Glaglen 4 iy a8 sl D
5 sl plxil b gyl He ololis diw) o (5 loarals codlad laeiils A f
g,

isged olgiiay Wil sl (Lo 955 asias S y0

Logase 55 slacs L c(glnl 530 el 5 oo (531, SLT5 oo
SLS e (nl jo g Sl odls J13 (o) 29550 (oole G L] SE s 5 all]
ol Al g Kaazdl g (g uzdI» pliay glows;)|

(5105 ot 45 3505 Sl ol 1 531 ik el i g
oo iz b a5 (g d oo sbml oy Sldgzge (6w S 929 Sl o (Ssie
g o 3l f9a b Of b 5l ol u-i‘”" § M a3, BB

Bl 92y (SleMbl S gn waadn ()3 Bl U Lo oy S 9590 5
Al 53 K I3 5 s o 390 3 iy Sl (5 ol
Goails (cwypr & Sy Koo S b 03 ol £g,0 ' Ser s Sg]
sl dsls 5 plals t—"l-*’“’ Slcwnd s g caby Sliis 5 sl Son yud Lawgi o s i JISLS
s g, i ) i JISE] 5 i | s 55U 25T 5 (5 503

Oy aiSle Se (ol &5 Al @ gSwg S

Y-Antony Van Leeuwnhoek



. g asboo aiiym auly (S8 il

b g, (sl Calid Cans 4 (50002 (5l (g9l B Byyme (o e 5 Gulidiog e o jgiuly o)
Slogzge (6395 A0e> yinlaw 4 ,la5 5, uasd dlius o 5l Wil Le aods jgbay jgul e IS 0siS
slople; 5l anlor s57sar (g olse 5l sg3arsgs gl a5 e (l 2 9954095 wlg 40d 58 Tous;

.CANJ‘OQ}:\ 4.>9.: S50 w.)d.ﬁ )Lo.m.:

Ol o CbgSl it g b @i (b gl 4 ol Dlas lesil & slotg b cSle b gl Sy
5 b Glyime Gailigr b (g 0,5 58 Gl (g5, 69908 Djgot Sk Ay ST 4T sy 4 (pl
5y 55 0135 ay o) lai 3 aziliar Ll () a3 o 4l St e} o 5] (95
iy 45 oad asiis 09 el il oo wlls ] (sl (©) 95 03 88 (0 S jgot &)l Aliwgas SO
Ao ol sloshad a5 555 o e dlg) 19,5 05 (izpen 29800 Bl S5 @ T (sla g S 055 e
S e J e 50 050 b g 4 o g S 09,9 @ile g 48,5 )8 Gy (Sawed bl po Gy

Ngh SelgSol 3)ls 5 00,5 Hee o 5l asilel b g 2L aS 058 e Sacly Al

2

JB15 50 suu 49y el oSl (A

g (o0 dwld (o I g b (x

0 00 (g yw wgfuT (o
ibe o b (b ol S 1o

\

sl arwg 0l (215 Il

Sy9— 30 s sl LS i en el
Ao STl 5 T LS e lag STy L il
09 o ol

Shi S il lasl g el Gla)ls gl o
09 ,See Sla)lS 4 &S D) el (SLe]
ul.m.s‘ 9 ul."j.a& LngCAJ}O.C 3)1.3)& 9 A dedddle
W ly e Sigis Sy obml sl P g Se
awile, oLl

G0y S (650l Ky b S 4 8,0 &5
sl 08l plonl g0l sla)lS 5 s Sao ]
5 o e ooy S a5 4 @890 (s
b oL 1 & 5 sl Gl b Lo
il oo € ol 09,500

Ll dallan 31 g ooy obil ¢ G35
o e o (Sgde Jole | Loy S gty
Slso 09,5 (Fehe wd 5, g s (2> s
L bew Comg s 2l Cos oz piled 5 Joe U1
Sges IS AL ) g (i bl g0 5 Sleiiny

\-Louis Pasteur
Y-Spontaneovs generation
Y-Pasteurellosis
£-Anthrax



S San Sl muwa g w8 e b aE 4 e g liKes 5 T Seld sla )
b Jo s (lbiog See ple 28 i gl aidly g i oSS ple ol 3 sla Jlo jo
el 00 Sxio g ‘_,’.i..;,.alo (8 ylas “_,,_';..;'sLxeﬁ “_;M)., Jlo

1 O § D19 g2 90 (S Adb

QM 0\-\3} Q‘°5’~5’° ‘S‘A‘L?A'a'}b - . ' m }w 4.2

DS oo gomaids |y LT 0gi Fosluw oyl il cw)p )5 &Sl (gl

0,b9 Sledbl (3155 9 cud )0 (S SeS ple (nl il oo (ogisnST sl o 1) sole gunai b
Slogrge ladisS gamail lp plolidcan) o Cal (SB9) sames; iy (pl 4l il
S8 anarb 5l glofig Joee 10 0ad) 99290 o (gadiwd (pl j0 Wp oo A oniy Lol 5 a6
255 s

Ohlsle gl il 09 0y Dlogzge sode (guan b sl JAT Al (guSgw (WwlidiolS o Sip ad I8
O & 5 ) (LD sy alals (S baasy ogad pemd (ligilz 5 (lalS 09,5 50 50
L isisisn 5 Foke S sSilr dag,B dos 2L Jold oty o903 a8lal oniy Slogge
gl o0 G [ige g ey daz B oolgil (ol aludo mhy )0 )l 0355l

sz e alude bz N ojlea

37 Ipge o ey alads 5 loog ) Ss
Ll yigo s3> by g iSL g wiiwd g g,

RECIVSR R o
JoSis ail cdn 5l (g5l (gaien, pllas
(95b,8) aledes w055 (0 35,5 a5 o

Dgd (oo 0l

\-Fleming

EI



. 10 goloo aitiy— aly (S8 idls

3 o 8 T 50 a8 alaised Slawl mugd oo Su35 ol gake 4 anes, GV b 5l az e
Sy sy log,S o sosler Jb> e 0 g 2b oo SRals

| @Ow)o—‘ M 4JL.~.A o..\.s)' u|o9_>9,° (5'“1'; GI03, S

SN g 5 5 (Comy Q3D ooy ) 5g 5 ass 50 @ Q3T g isle slacglis 4 azg L m
igd oo s (e
5 955 0 el e —ise (9) 4 Ll o el s (et Lid b slanes gl loos S
s Lie 08B dahgy )I5g  caiiwd ((§ydwgid axlg) Cadlig S 5 ((omits 9xlg) (5,08 5w 1)l
W) 5 Sgme g setee mired W Cudlg)lS g (6,08 g



o 3T axdliao

ohlal 955l 8 iy (oo Aod

odses a6 S g 00,95 zm slo s 2L slabo sl s iSL (59,5 slas SL bbb g st

S giwg | s S bgiln

O P I O Y S SN PUON | R P IS OV B PR 1)

$loged oMb Gl Sil> 0,8 sl Sl ((sloged sl Sl s Gl Sl lo Sl

8L sl sl slag B lsansS lag B wiils SKl> slag 3 bz b g,

boys| sl e

Lb : I 5§53 PR 5 . &
v e OS5 Azl o alo (g | plls
)‘b..\.;jl
g8 | bk OEIS5L
Sloasls
Ere 5 el legladss| (bl
O,d pass o glad S
Lol ye (2liys (o9,s e Ol S
F
. O° AP
S5l cslals 5ty lop,S
0Ly (L oS o glaas go oy
LSesSie (bl 5 «ybmgy St ol i obbay ohels
by sl ( ob,o AY Loy Obowes ,l>
Slonl sla plo  Bgpaé b 2l ‘QIQ;QLM b 2l
ohbollb
£ 2 Ol 390 lops Lt s90 | liws 59
Ollawd (i SY (1)l g ol lewsw | B>
(&H5E (Baiy (ldbgb (ybsS s (bl SiosS | Bay,
Sl 3 ks ohlere




. g asboo aiiym auly (S8 il

b L (ool (5,0l
03y ol W9 oo ALDG (Y Djpods g W5 il 9 03 sl Wl Lo ST cale (5 SL
@ borye Jol pbo)ls S5 By o & (2Ll 55wl (g 09800 (atiine Sy B9 L adion
sl Loy 05 o 331 Y o 51 a5 Slaseine bl 5 sl o6 e JKE b el g sl (g 55T 00
S oo hogi 1) gl pU (ol ple 5 S5 ilen adgi oS Sl (b plgie g 35 ol cpge U
5 )10yl Sute 0,5 slabs (gla 6 Sl B80S Laeiin Guslonsly o g ST sl £ 5o Jlo (s
L s o b STl s lens ooskonly g5l &5 Spg0 Cae (J5 (s Gl 3T 5 il 55l

&S o ol
Oy sad |y 4055 solol 45 5 )90)9 9,5 aod (] Jgl By iz by B> il s e ] 00 e ol

Cdigh 2ot O ygody

b5 5L uaib Jao!

sl 5 25 4 s Sl (ganail (sl ool 550 gla g 5l (S

(S AL S s e bl sezg Ll 5l ba s 5SU s 05 S g 0l Sy g
Dgd oo plete ;K0S sl ojlal g K& wiile (50l Sheogas Ll Grisren 5 (e 5 o]

Ol e S 55 (o0 655 93 S Lo g el (Sladansl o 5 Al b reo/ (gloterw] e s’
ol Yl (655 99 LS9l g S Gladds A2l oy g LS 0858 S905 (s | 90
235 oo )8 03l 590 LT S gl pp LG o S o T ol o e ol Lo/

ab aslis Ta S s S uils (S ledls S gy awg e 0ds VAAY Jlo o g, onl s io/ )
oS 5 A s & gd oo 65001555 gy (Rl b &S @lasiSh Sl Jly65 ool Comal 5l
g oaalive (e p)5) 508 b (Suo p5) (b S5 90 4 Sonsl (Seoe Jobhos 600

(b 5 551 0310t g U5

o s 55 585 8 55 5 60l S
gt a oanliie e Lo 5 cglalie e 5 sl Calizhe JISE] 4 a5 itd ok S5 logz ga o s 5T,
UK ol allae sl cpl il ol Sglite LT o g CutS Lame bulyd d i ags ST IS0

..\;).5‘5@ )Ja.' 39 gjﬂax C’)‘)’ 4,0 g WLLA b 5 |) Q‘y? Lng(_g).'lSLg

rlazs 518 s’l*“L*-“‘ Sys0 8 IS g atws [z 0 Sk laiss go5 wazgi b

sl Soloo Ly Lo s 3Ll (250 9 Jsb (59,5 slos 78L) Lo s o5 (A

099595 95 sl 9 (g5 95 ohdliwl wisle (il Elgil @ o Sl o )l e 2 1) (595 Lo S
Soled o0 (gunail

\-Bacillus anthracis
Y-Hans christian Gram




P 3 Jsb o gl el il o0 5l i o S nl Jsbo s(slabes sla s 5L o sl (0
A Fr g (eelisSs9) aijls GlaSs (hse g Jsb Lol 5| (50 Wi sl 510 o5, 0]
A glals ) g eoiS HlS

Jebishos b Jobisny yul asile (e slow)got S0uSs LS 50 (385 )3 55k e b s
sbﬁ.».u‘so oo QJ.O.o.o J.‘...ola Ls

A G50 Al g odea Lo iSL ol i Te g (2

...xj)lo m)u uLo.oLu 05; u-" Lgl.CbLg).’;Slg :YLng.ml ©

1 6 SL o3l

b el a8 alomis oo () 095500 by S o 2 1 s 25 55101

1 ST J b (loow oS 53 g L5 25U oS L

b o S (2 pid plois L
load oSS it 5 mesdlysiens ¢ Jolos 01330 Lol Ceannd ds 5l 00d; (gl Jslow y3los aiilo as ST
sl S S5 o 31 (550 s ol (o ol slaeand s ol Las S 5l o o
R ERTE SR

\

\ooo

o 5L (o2 i lois b

ol oads izl 3 s ieond Jl o g 2SU ids 1 Jobw gy =)

P oMy g Ld (sl 8500

Slid (7)1 Cuond ;0 g A (0 ablal 1) cudlgigy (Jobe 8)l90 las L 5 1ok 51920 -
S ASL ok pe S5 00)0 Ve Loyl Sl (soglite g oSome gy (Jobos 8)]323 000 )18 (consdlygins
1bbige 25 2)lpe Jold la g, Sy (Jsho 3120 mrllsg am0 oo JoSti |,

S FSL (e Ss )

55 T Y

)- Bacillus

Y-Vibrio

Y- Spirill

- Cell wall

- CytopLasmic Membrance




. 10 goloo aitiy— aly (S8 idls

uJSL" RO R PRGN ESU o

7B Jelse hlie 5L cblas F

Sl 5, calblB 20

Lo y58 il 5 lagleg ST (o 251w slag)lo il yo (1STy—#

59,9 )18 medlysis SLbL o (T 4 odnz 5 (Joko 8100 S5-I 0 Lid cnl s goundly giems LA —
Syl el casls 5 el STHL ool 599

(oS Lgl.mu’l..:fb Kl Y
B pyom 5 ()15 slam Bl adg Y
).:.A-uéj.s.’ LSLQJ"“S‘ﬁ oliil? _f

Cole 5551 Gl (sla STy 55 0 5 madlygis n (Shol Coond o 50 Dl g oDy g =Y
koo eets Jlo 5o Lesls
3,08 )13lesT atn jo b Joku  SLs Sledb] i Y

L Jobw mlosd

oz 5ol s Y b o 2SL I pam Slibl g ()
kel o JgsS |y o 45 sl 0 jgame o, L

2ilgs o o o (9 25 G (655,00 o6 5SL Sl (sl JgmS
S)leF el pln o 1) b Sk Cwglio JomgS 3525 S (SW;
oSl (2lisolon &y08 aas o GRlBl (095 Jalse
aS el gloy 31 ol olie 4 ail ails JguoS a5 28ge
RSO PP CRLAWR ] | PRCYEI UL 3

S SL (5> slasl (o

gosloard; wilgy s do g 2S5l (pan :SIEL Gl sl ,b -
353 S b Loins |y L 5 n 45 aiien J3M5 L S0 iy

Ao &30 20 45 Ua s 5L 33 JgmesS , ST "
g g0 033 Jalo Slbl 3 (K 209° 6P PPwgSee p) pegae $5xel Sy 5l b (9]

2l 8 sy
s 45 318 052y i b Sl S S ite 5 S Sl 6kt s 5o Tkt b & pmend
iloaslig 1) g uSL

)-Flagella
Y-Fimbriae or pili



sk g

sl3slen =¥ (238 Slse 51 Lo s mlie By @y (6 5SL &S > Y sl 4y (655 (Sadeer )
oz )3 4 Sal (655 polite KA gl diies jgenl Sloml )08 )l Lo g 2Ll san gl -
i ] oz 4y 08 lagg ST oS aeluaals Laylyd 5o b gl 095 00 00y popy S 5 ashensl
Add oo doldl 593 Dla 4 alis O jgods Sl pl 0 g Wgd o oSS

b5y

L ,SL laiss aseid 4yl cpl g adl oo Col 628U o 0 el laiul oo g S0 ol
Su03 3w 500 latws [0 5 Ll o Ko (B )0 9 35 e 40 el 6 S 5l a0 aiS 0 SWS
adsls 18 Ll &

I 15kl S
—o

@@~ Q-+

Qo co-+ oy

IS g 030 ) yiiae! Joro o 3 B g 1S 55 ygunel £l

\-Spore



P o abowi -l sl

b5 5Sb Jaoud i

el 4 E9pd Sepm 4 WS E acbie Llyh s o SL a5 Sl
‘59'“'\5& 009)':9‘ LQ‘JT .)L.\.u » 9 ML“LSA

L6 yTL JdST g el

' 290 el Ojgody pwiz pf IS5 o SL LSS by on ke
W P

plad sl a5 ame o 5l e 6L S ol £55 (2! 50 126 90 ol
08,5 (oo Jaud (6551 90 w4 s (LSS la s xSL

SrSL ol S

A e 9 99 4 (Sme (o 3l s i 15 18 el Ll 0 (658 L Al
45 Gloj e D5 g0 o (5 S g 033LE Heboiried g Citir o g oz
ey g o 00l s (Lo 139 il (6,551 90 s (6,551 SO B el p3Y
gl 10 (6551 55 SO (sl 5 5 Sl Dglite Calize (glas ST o s
58Vl g olad Blas 0geS Cde 4y Jas (0 05 dlg Dglatie i alides Lol Ll
SIS les ralSay 5, a6 mSh o) cime Dol s ]y olge

Q‘jfsa 5@;;“‘5)%@@\)& ‘L:a‘_g);fl.gwsm)@;uﬁ_
ROUS IS g

et e e

i g A a5 5
'Y
&

o
(dw) (s LojT ol bnzmo Sy 53 by (6 STy oy ogos (oo

m) .. AL J‘"}"—
Qoo 0)19 A Ja.:.?u.a)o o)‘lS ASLDLS)JB 4\.19-).@ u)‘ Je "wj 41#).0_’
g on oty geS b athys b 4 Soe B g oS oo Ldl e L1 045

)- Binary fission
Y-Generation Time
Y-Lag, phase

bsstdeods I

4 LSSl i e S5
U39 e s



Pedise ol S ST g phaie jsboas las 2L il Al o o 2ot )T iy alo o F
Iy lasee a5 280 cows Slse iulidl ¢ S13E 0lge 0gueS iU al> o pl 4 09,9 ool widy alo jo
el S o delsl (6 55 0, aalsl (sl

Ay Al e onl jo sl She dlo e a5 gad g sy (iomie 50 Al pe ()5 0 oo o F
Sl 0l Bran oldé olge pled g By 5 2SL

6 5L g2l 9 905 9 Wb 50 (nmo 9 (2 looad (S0 58 Jolge ]

LT3 50 olaitl Slge 31 IS ke s5ime s Lnoss Sw oS aooms 30 baano b 1
W9 g0 0del (65978 (28 lge a5 AL

g oo forannl) Aend A s Ay b (gloo dials Ll 5l o g xS iyl pe A yo =

Ll 0y sl 0l 4z el a5 aiin (oo 65 H(Cwgale ) T b gn i gl g S (I
Ol Bt (S9piST (238 Slge )3 Slad Wge Jdge s slasiSL AT Al oo ugedes 4z YO
it o6 S 5l es,S

s ol 3 ainleiin (T Slls 5 Gl o 35 Vsana o5 3las S 18 Jadgzo s 5L (o
WSS (oo D) e gk a2 )0 YV (sles )0 Jidgie slas 2L il oo

ol el ogpndis A0 Vo e o llals, 6’5)1).> aols t(Cawgdlo puw) ” Judg 550 L (g 5 S (z
i oy o olié olgs slus Lalse o g Sy

3 Sy 0 ST 4y (S 4 ooy el age PH o ol 4 s (6551 G cnglie pH -
a8l co Bl s S QLB L sowl oLy pH

305 o g5 |y i 9305 PH o g 551 551 035 o Sl giano PH s 5551 5o

o iSh (jg doyd A0 B AL Loyl g Cunsla 5,551 Joho pleislo Gliz (n e 3 (S /=
w2 oo Sis oS 5 G ol O gea

gad aod> 5 50 & Gl |y s Sl (S5 0 o B

W05 0 6 5SL iz il e Jeloe &g 4 Ol dlwgas  olaE olge -

ol 350 7B ol 590 5l 6L Sl slaculad 5l Lol> wl; olge Jsl g 8o o ol -

ol 50l oleowd sla STy e o Ol

s ol el 5l S8 i s -

5 (0arsS anST laume ) o ER zlisee (55150 (sl punnilS )lg S b/ 9 () grwlibinnST &y =
Akiwd (00iS bl e ) e Eh aiels o(s3lsn o gl

0l g ond A5 ) 00 Iojh Sle y5iam 1 10 1o paclS g Sine IS5 5 b 20y 003l holge
S35 on yta JolS sk

\-Logarithmic phase
Y-Stationary phase
Y-Death phase
¥-Thermophiles
d-Mesophiles
7-Psychrophiles



. e paloo ailsy—aly (S9 ld

M3 s 1 5 a5 55 15
A1 ST 50 52,8 5 (e glaSai ol 4y 5l 055 0y (6l s Sl (nl idg y g (sl 5 4L =)
555 o0 (st Slga (ygalanSTL g0 515 095 515 0590 (655 5

355 9 1 ez Jlolge 4y 5l 093 ()8 (ol e sl oo 25k (nl 189 59 i sla s SL Y
g oo i 051 g Eudg pla 0g)S g0 4

14 0 31 S
o 45 e g (5l s 2Ty wiile 05l S enST @ 5L s 5L ol 155! 3len sl S5
'l 2S5 Lg!

Ot o8 e bl g (5SSl el )5 oo iSL jl ats (nl 5L 653l92 slo s S -
Aaps oo pll |y glen o b (giler S cdase byl il 4y az g b g aitis Ol dalol g ol 4y 0l8
Lo ] 50 ST aS it 0y 4 0B e 0 s b6 25SU pl gl 6hlep 2 s s S L=
QS oo by GhenST W86 lase 10 5 dilins (s3len o 6 SU pl i) S Giler 2 s Sl -
doled Jozd o2 1) o 5aST 0525 05,06 Lol

51 5l ST 08 HLad b aone 4y oS a6 Sl 1 ludg 5T S sla s 1Sl -

L (I @0 10 peo S5 SL 3 (B Ol g

5 IS5 (slabes (e p)5 gl go Bl S g Ol yo e85 b g St ul 1 T wligoggw (i —
by I gles o aS (g jsbas iyla | ol sloo jo al; Ul aiie )Ll 5l g gl g
s sbem bl Gl iz ol Slodis aien S3len 5 (s 05 Slas 5L 1 pTlsin/ i —
S oo R (85 p) sl Sl a1y Sl Sl e S ) o

&S.o..; M)é V'Y )‘ wu.'a.LCl;Lgsthm)b .L:.Q.@j oby\‘wgé&gﬁ 05; U"‘ rﬁf)ﬁfé’},&w—
3T S pheelS i Jidg S5 Sn g e )5 las i (l 1 8 i lglerolT i —
it 6 5SL ol B o mte ypebs el (glodgy—slodme blgill olml age else

\-Acetobacter
Y-Pseudomonas
Y-Halobacterium
¥- Halophile
&-Campylobacter
7- C.jejuni



whid sl Sogll Lol Jole : T MKLS i —
S92y Ll U Glusl g OB g See nal @
MEs sl gl e Vi Slgo 15 g Sen o)
55 Jlsl sbml &8 ool (] o 355 (400l
WS o 2k S
ol 455 e s T bl i —
G ol el gyl oS oS gldlil i
GSL cplcwl olde oole ;o s oy 4 08
Lol 09,00 O 5l Sl Hgml iyl sles )0
3 Cewl polas el Lyl s pl s cad )l
2y segisgl s Shdlnl (Lol Lie ol
() e sloaisS 1Y (e o8 9y il (i —
ShaS el Vusksa s usSsS g il (i
el Sl b slaog S
iz ol W55 G Seten M g i LgSu Lo (i —
Golerr Sbml Jele ™ G jslS 8 g 2TLsSiLe
i by 50 6581 cnl ol il Jo
ool o gl gy oo
S Sk ke T wakewlgiSY i —
o el gl e el SaSY eSS ades
S e R AR\
(oskdges eSS oyl b oolen a5 58
Wgd go Jols 1) canls ale slap S s S
035ll yods Bpan 10 Mgy i gy (guir —
655 ol S e e 5 (6 Lo Slml sl 4o

2 Ll ogyo0 o 3l ammligel sles JSI 50
wile o 00iy sy

\Yshigella

\ ¥ _Staphylococus
\&.S.aureus

) 7-Streptococus
\V-S.thermophilus

Y A-Mycobacterium
) 3-M.tuberculosis

Y +-Lactobacillaceae
Y)-L.B.bulgaricus
YY-Brucella

e lisslon 455 90 gy e -
sirs 5 (Sl by ole) LU sy ot
(losg)-sloase Ll Jole) " usSspanl il
Dyle ey iz opl o

O s p)5 slabe las iSL e B S
P 1 ey e s LB ghlse o g gl
oz 5 S o eass 5 g b el FA s
Hpordl5™ 5 Sl pens by SSlog ] iz
Lo op Al wims o S5 1) lop IS
lo (ePept by (egdie

ozl AT e 1T Ly ) i —
ps> Slilg plad 039 y oS ol ® LTy 15/
Slgo )3 S (nl 92y plply Sebioe 8L
sl Jyame egide Sogll Lasls i
"dipont NS ot 455 3 M8 i -
AL Se &S cwl b iSL sy Sshe el
RUIWH A KO POt S

Okl Jole ™ ety Ltns 4355+ Lt iz
Syl Blod 51V 158 s 551 Lt g 65 el il
Sl Coodl glls o138 Blao 40 Coogoms
2SSl bl "selle s -
O ol plie dgalle (lyee 555 5 Canebs
Slge 3 iz (nl sleaiss jpax Wil g SL
sacs Jlil Jelge o ot ol gllasl olas
el S0y S 5 &y bl s Mgl
L adeis Slgelle 5l alol> (ylow (n fonad
5 el T il Migells 5] Jsle oS el >
s ] 0aisS byl ole sl o 5 038l ]

)-Vibrio
Y-V.cholerae
Y.V.parahemolyticus
¥-Escherichia
oE.coli
7-Klebsiella
V-K.pneumoniae
A-Yersinia
4-Y.pestis

) «-Y.enterocolitica
Y Y-Salmonella
\Y.S.typhi



. ‘sq'l..l.é b ally—wly @3 owils

T iyl ushlys iz g 238 Glaamganns Siml Jole T gl upbosls ' pusbiwl (i —
2 el gl |y p3 5ok 55low Jole

SlsS olKis o laaisS | _n Jy sl S lags Sl ol ol Lt : ¥ ety pinds” i —
OF bag 00l i e 5 005 )kl S3lsp e o5 Sl Ppsidsisy poa el iz (nl et 855
25 Jlesl 625 (nl ool Silwsnl co Wb Sl

C i IbE)IJ
W55 Gl (S o goladl Ll aS wites pol> (Soieds b g sladss sla Sy lls lag )l
il 25 9)lse Sloogas (pl dlex |

LS e 0y el nlial b g 25T 25T 0 (el 45 (@ 399) sl PH. 1 Ygaa bag 6 )
A 5lse oz B i, Y

Lole sl Jolone )0 wlgs oo 9,00l 5l 5wt Lo s 2S5l Spslie (el Lid ply o lag B i, Y
oled ) (Sed g g

ailed w08 Susb, b g0l (59, p Wil oo lag B -F

il gy 25 2l3e Sl lg ails 5l b g iS4 s (658 Sl 4wl gl o B0
Sppdle 5 BeeS

it Jo89 )15 G 5 E9ite Sl oIl 5 (550l il lag 87

o s soS Slawy el Lugands 4> 0 YO B YO o bz )B o) gl clio &l am 0 Y
sl sl S e i Guspdis 4z )0 Yol VL e

Lol oz BB Lo B sl o ) sla,l> 4z s

LT S0 sewdinb gy i
i (565 slagl g b yedie da S ol a8

Sl 5 Gland) wpsSws Koo 5 30 Jsene jsbar 5 i Jsloyy 5 slas; glag,l : b SS
55 5 2l olse 59, 2 oSS a5l LA glaccw] aiiee cof) BB 5 jaste Jsle slaates
Syl olie SYsame (S adg 0 ol Cusal 0g)F 50 ()

gl o oy glabis 5 (£ 0055 15,5 Sl 4 5 Johoo S slag,B Lo paso : b podeo

\-Bacillus
Y-B.cereus
Y-B.antrasis
¥-Costridium
&.C.butulinium
7-Funguse
V-Molds
A-Yeasts




Dl Slae Y game (S ads jo g0l cuenl ) SbgS slag,l

g 6 5 P IS g ol
55 oo ool il s sy, b lensle saslie (K8 4 LT ke g bz 8 UKo aslllas

el o Teien |, ] 45 o pos ey (slnJshos 3 S o (laai) 5 Wl e oSS s, (slaplad
e JohocSs asie sloasly & 1 s wolgpd ool 5 d)s b2 b)lgyd locien eSS ST o
sl Pldco LQ;‘ o= aS oS «\:PM» l C)b S slcan degamme 09h boud Iime gl ond
Teo il i b a8 Wigd o 00u0 o280 slaall ) 5l slosg O jgods o s conlie byl l o
.)3.....:‘5& o..\...nl.’ <<6.MJ5) IQBALM.&.A)) Ajso C,«S).M: ‘5’:“.)& é‘}o Us.\} L as ‘Qﬁ.a.l.uu.:.d )‘ LSW";D u\J‘wé) J.’L‘J

b S i
2, Sl b G (I
o)l gy e (o
‘ e (g
od 535 sz Jlo 55 paa (o
(<) @ ()

()
Lol I

. e
o3 slaka b5 sy 135 S5 2 Ygonn JshoS5 (slag 6 La josie 1o yaco o g) oL
il oo 35 35 Allez b Ygeno &5 g o0

-Mushrooms
Y-Hypha
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Y- Saccharomyces

Y- Zygosaccharomyces
¥- Virion

- Capsid

7. Capsomere
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V- Toxin
Y- Endotoxins
Y- Exotoxin

f_ Food in fection
o- Food intoxication



. g asboo aiiym auly (S8 il

g o0 Sml ©jge 93 4 g Sl (6 5L e A

50 Ol 00 o0 Semsr (29,50 poes 030l (liS Sl Bpan I 5 a8 I Coegane (S
Jole die o oad wiBle iy 5l @8l )0 9 S 3V (Silem Sl Sz G 53 5L v92g
5 o855) 0995 85 shdlinl s | ol Comgonns 41 g (o0 L amganns (Sl (g ko (l (L
255 0 Ll Taptlaiss parety rls

Cgagams & Slgi 50 a5 Wyl o0 09294 ()T o 05 SL3T 5 Jsboo Sy 155 1 10 &5 o Cupagons (o
)5 0Ll T ptzms 18 gty el 4y 0341 (gl3e e 5l LU

138 b Cangomn 9 (2108 s dsic (s Wglss

Jole 5,800 o had aSly Cec (5500 B )0 0,80 jpa> 5 3579 (I SlaCangenne ;o )
Lol (65970 09,500 S9zy 208 slaligas )0 A4S (Fy90,0 998 o0 (Slen

3,05 3925 <5 3 )lge Sl )3 (2lie Slalangenne 15 (Jg 38 925 5 2lae Sighe 3 Y
2SI Sl Foliss plie Glaungene )3 @dle Hiob Gloy Sae g ilem (9eS 0)93 Y
el 5 SYgb (5905 0y90 (2lie slacigae

3o dab St

S50 gl | o Slos o ,laibiow! &0 ySdos LIS .
. iy el )0 . ') i = e
e e e (CakeS) (5ol glonsly |+ 07
v Ot § BpacdlS g Ko ganadilo [ am 51 WG| ko g ey | g Se i Jdo )
el mlio Sl g o Ll i il | gondid 5 lazslo ol S5 0
5 LopncilE)lg 5o
JRY PRI S ORI i
! 1 mlio &Y game s ol B2 5 el gl
e T ol 5 oSl 2 Jolows Y .
2l mlio o bz s ;’ Jad
- 3 ol S390 99,5
3 o a5 VN 7
[ )5)5‘.2‘° (GO A )Ua‘;:;ol» ‘f,“'-\-‘ °|’0
Yl oSl axly oyl
Vel o mSol axlg oy

WS AT (Sl axly e 0 ¥ sloyed ¥ aS WS o S (Swsls g2 e Sl

A S 1y (Kol oI5 adS )0 g i a8 0gd o0 Blod Jloj oy (S 005

\- Staphylococcus aureus
Y- Closteridium botulinium

Y- Closteridium perfringens
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v _ Essential
v _ Non- Essential
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\_ Taste buds

y_ Taste

Y_ Sweet taste
f_ Saline taste
O- Sour taste

#_ Bitter taste
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