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PART A: Grammar and Vocabulary ot ooy K5 |
Directions: Choose the word or phrase (1), (2), (3), or (4) that best completes each sentence. Then mark the correct [ ok )
choice on your answer sheet. | 900 |
ol e
76- After his retirement, the former university professor lost all the money ... throughout "/
his working life. \
1) had gained 2) he had gained
3) he would gain 4) and gained it

77- The report from the hospital claimed that a study on a group of 354 girls had found those ... others at
age 3 reached puberty by age 9.

1) who were the fattest 2) whom were fatter than
3) whom were the fattest 4) who were fatter than

78- Using public transport as the main means to move around the city ... traffic and help to have a
healthier environment by improving air quality.

1) reduces 2) reduce
3) can reduce 4) is reduced

79- If weather forecasters could provide warnings of storms on time, space agencies ... to take steps to
protect their satellites.

1) will be able 2) would able
3) would be able 4) were able

80- Although we had expected a fantastic weekend, we didn’t enjoy our holiday since thousands of people
... the seaside last weekend, and it was too crowded.

1) stuck to 2) flocked to
3) surrounded by 4) burst into

81- Before turning on the air conditioner in summer for the first time, check that its filter is ... installed
and isn’t too dirty.

1) directly 2) voluntarily
3) probably 4) properly

82- The woman who was being interviewed didn’t give an immediate reply and said, “I’d need some time
to ... the job offer before I make the decision.”

1) remind 2) confirm
3) achieve 4) consider

83- The police officers are confident that they have finally ... the man who is responsible for Jack’s death.
1) founded 2) injured 3) appreciated 4) identified

84- Among all those people at the science conference, he was one of the most ... members of the academic
community.

1) distinguished 2) recreational
3) emphatic 4) similar

85- I think of my clothes as a/an ... of my personality. When people look at me and my clothes, they can get
an idea of the kind of person I am.

1) combination 2) inspiration

3) reflection 4) abbreviation
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86- It is interesting to know that his writings range from ... to modern art and include a study of

Giorgione’s paintings.
1) domestic 2) ancient
3) available 4) frequent

87- Despite the fact that “...,” I missed Thomas a lot since he left the country, and I even feel like I love

him a bit more than before.
1) absence makes the heart grow fonder
2) out of sight, out of mind
3) a burnt child dreads the fire
4) two heads are better than one

PART B: Cloze Test

Directions: Read the following passage and decide which choice (1), (2), (3), or (4) best fits each space. Then mark the correct choice on your

answer sheet.
Americans go through 100 billion grocery bags every year. One estimate suggests that Americans use
more than 12 million barrels of oil each year just ...(88)... plastic grocery bags that end up in ...(89)...
after only one use and then take centuries to decompose. Paper bags are a problem, too.

To ensure that they are strong enough to ...(90)... a full load, most are produced from virgin paper,
which requires cutting down trees that ...(91)... carbon dioxide. It is estimated that about 15 million trees
are cut down annually to produce the 10 billion paper bags we go through each year in the United States.
Make it a point to carry a reusable bag with you when you shop, and then when you ...(92)..., “Paper or
plastic?”, you can say, “Neither.”

88- 1) they produce 2) to produce 3) producing 4) to be produced
89- 1) landfills 2) alternatives 3) demands 4) deliveries

90- 1) hold 2) save 3) spare 4) access

91- 1) spoil 2) pollute 3) absorb 4) replace

92- 1) may ask 2) are asking 3) have asked 4) are asked

PART C: Reading Comprehension
Directions: Read the following passages and answer the questions by choosing the best choice (1), (2), (3), or (4). Then mark
the correct choice on your answer sheet.

PASSAGE 1:

Two major dictionary publishers, Merriam-Webster and Dictionary.com, have chosen “pandemic” as the
2020 word of the year. Merriam-Webster said its decision was based on the “extremely high numbers” of
people who had looked up pandemic in its online dictionary in 2020.

The World Health Organization (WHQ) declared COVID-19 a pandemic on March 11, 2020. The
Merriam-Webster Learners’ Dictionary defines “pandemic” as an occurrence in which a disease spreads
very quickly and affects a large number of people over a wide area or throughout the world. Searches for
“pandemic” on the Merriam-Webster website rose more than 115,000 percent on March 11, 2020
compared to a year earlier. Also, Dictionary.com said searches for “pandemic” on its website increased
more than 13,000 percent on that day.

Other dictionaries also chose COVID-19-related terms as their 2020 word of the year. Britain’s
Cambridge Dictionary chose “quarantine.” It said searches for the word increased in March when many
countries ordered public restrictions to limit the spread of COVID-19. Collins Dictionary, another British
publisher, chose “lockdown.” It said the word represents a uniting experience for people across the
world. Under lockdown in 2020, Collins said “normal public life is suspended” and “we see few people
and fewer places.” It added that lockdown is now seen as “a public health measure.”

93- What is the best title for the passage?

1) The 2020 Word of the Year

2) Major Dictionary Publishers

3) Dictionaries; History and Origin

4) COVID-19; The Sad Tragedy of 2020
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94- Which of the following has been defined in the passage?
1) measure 2) pandemic
3) quarantine 4) restriction

95- According to paragraph 2, searches for the word “pandemic” on Merriam-Webster and Dictionary.com
websites rose considerably ... .
1) after WHO had advised people to do so to get further information about it
2) after they had provided a definition for it
3) on the day when WHO declared COVID-19 a pandemic
4) after they had introduced COVID-19 as a new entry

96- According to the passage, Cambridge and Collins dictionaries ... .
1) chose the same word as 2020 word of the year
2) selected the word “pandemic” as 2020 word of the year as searches for it increased in March
3) were forced to add new entries such as quarantine and lockdown during the COVID-19 pandemic
4) chose words that were different from Merriam-Webster’s choice of 2020 word of the year

PASSAGE 2:
Since 1930, scores measuring intelligence quotient (IQ) have been increasing across the globe. James
Flynn first discovered this phenomenon in the 1980s in the United States. Further analysis found that it
was occurring in every country where such data was collected. This trend is referred to as the Flynn
Effect, an increase in intelligence test scores worldwide with each passing year. Researchers have devoted
a significant amount of study to the effect not only because of its geographic scope but also because the
rise has occurred every year over the past century.

Are we getting smarter? Generally speaking, IQ tests are designed to measure both fluid intelligence and
crystallized intelligence. Fluid intelligence refers to problem-solving abilities, such as looking for patterns
and using visual cues to solve problems. Crystallized intelligence refers to learned skills, such as math and
vocabulary. When IQ tests are administered, the convention is to set the average of the test results to 100,
with a standard deviation of 15 to 16 points. The test score distribution is restandardized with every new
batch of test-takers, such that the number 100 consistently shows the average score of that year’s test-
takers. When younger subjects take older tests, their average score is higher than the previous group’s
average: The Flynn Effect.

97- According to the passage, it is TRUE that ... .
1) researchers have been studying the Flynn Effect since 1930
2) IQ tests are normally made to have an average score of 100
3) the Flynn Effect has occurred in one defined population group but not in other groups
4) fluid intelligence scores show the skills that have been taught to the test-taker

98- Which of the following can be inferred from the passage?
1) The 1IQ tests used by the researchers can only measure crystallized intelligence.
2) The Flynn Effect appears to be a local rather than a global phenomenon.
3) The effect first discovered by James Flynn is not unique to the United States.
4) Crystallized intelligence is less likely to be improved through teaching than fluid intelligence.

99- Which of the following would be an example of a skill that is related to crystallized intelligence?
1) Watching traffic to find a shortcut
2) Matching shapes in a set of visual patterns
3) Solving a jigsaw puzzle by putting together the pieces
4) Knowing how to read a storybook

100-The word “devoted” in paragraph 1 is closest in meaning to ... .
1) dedicated 2) converted
3) compiled 4) received

www.kanoon.ir



&l
a> udd

<o

Q
\\&,
obai>!

Y O)w :\e,"ﬁé
VBT /Yo dta> no

39,5 Yo — Jgl @ol> ¢ gmmmo 3T

(= 95 P gl (gt Lt 3T © g g’
H%
obojoue
et g ol U ojled 31 Jlawolaw Gl dlge 9,
29555 g
MO Do \Yo Yo Yo ‘;ﬁab) \
T YA ™ b wldcms; Y
Mé Q. \Ae ) Ao 2o
1o Ju

sl o 418 5 55 50 i lojl drgean bl p T o JI5uw 0 (265 Bty o 9 o Jlfuw Sy

www.kanoon.ir



1Fe1 olodto 33 Yo (99037
&9 95 R 3190 ( olaia!

99 &> 9

k@;’ﬁ@ata:é‘

4 N

J

T SRS N VSR A o9 pb SIS ES
435 0. Yooy Y. 9l
i Skt
PrERY \WA-A- o owlbdicw )
4 4. = e & &
Sl ool b
ely)

s M s ez — bl SGb— (sasem dosme— 03]) ¢ 3L 3 — )0 s Jaguw — (Slrodi e P.:A|,3|M— |;Tc,3 St — Sy sxge— (5l Kidogn puel

(ot )

PUSS il — (ge g o — Soguaite o — (oo ,iST— b BIS Loy — (05" (Sibuan— 1552 58 uaw

ol ilany daste pual— (lany e — (2l Lo yale — (8,5 (o — 5,65 Olo)T = gy dalo— (5,092 e — (SR sguaio paldes — (32,1 b gy — Jooltual,T Loy — 5,301 slg=r
SgazmaJlog (e (a1 0915 — (5 00 meldaza— (§)lrBi59 g0 SNy — (a3 Gz — Ol alb b ygs e — UG yduo L puel— (Lo H s — SiB Sloj e — adugacly) (e (Slarins SAgetae

(s 3lwacs:

SRl 5w

ool Olobwlugeo

Olbwwl 9 9 Ol G 35 (w30 Y ghomno

oo gilg i )l 3lo 09,5 ke

Sl S Goliwlpg eg,S sbew! bewl 033 Johme S
Olbg ez ol glo 315 0
whyo e osTjcpmr oL 3 i ol e s sl e
o135 (g0 LT 09 dumg
) e
= yoholu LS 0,198y duo 3 P63 o ol (S (G0
0313,95% Lous
Sgi 9 (8 09,5
St ololudllya ; solass! .
0955 ydo
oo pldl : ogos
5L dnguano : agas — (Gumlg M ) 1 polais! 03031 42 5150 Jghums
Sbé o aiyo s thlaxio 9 o IRy >

Slbgao cdlho g (5 jlwaddouns

355 L iigoges 4z 5183 Jyme— oile oLl polais| az 5265 Jyme

O Sl BG

oo b

e-'3)

b

www.kanoon.ir




¥ axio P pale Y gl ol (yge3]

n
Alis hSid conly & o 5l cwd Fa Ay Ay Ap OMox ST S 0 e Apyy = A +— by e ap Alds -V e
ap

((Cowl gl dlss Jol dox Ay ) TCanl plaS plp slus ALSS (o] Cund jud o5 T cany olws

s (F RARNG S b o) (¥ Aol ) ()
b . fn! g Lol 1 4y 35 oIS 5 JSb 4 4295 b =1 o
QAL ® L 2 2
/ ° / J-b>%-b « Je<¥e o
o S8 My : 3 Vde < ¥de Yo-d>Ub-d ¢

0) Sl yoiz OSB o camlus il X =¥ sl ly Job 551 ool 395 yg0ds ¥ = X' +DX—0 2ol logas -1 - ¥

S 'Y QO

é/’\B 7
0 X

/( ¥ \ Yo (Y"

Vo (F
x' —vvx
fwl yud> S acgon b glac! xo il ——— <o Wolaol Ulgx dcgomo S ,51 -1 . F
I Fox0 (b 5 E o0 2 \ 9> dcgoxo D S
X+——%
X
Y (f o (¥ § (¥ q(\

v ) !
—(f — (¥ « — 0
A \A‘ Y’o \°
K+ X x+h

fewl plas K+h Jols il aisls Ol jlosin

Wslxa 51 -1 -5
-V x'ox x"—y

¥ (f Y (¥ Y Y ()

=\
A abi (e il X +EX+Y »»B ahii jl A Alold 10418 jI,8 Yy =VYX+ T Sz 9y A(X,Y) dkii -\ -V

¢! ,o‘..\s

vt A (v Wy « WY o
G w.,..S‘_,,.o = ) 4.9.1)3& ‘_gl.s'ao.\.clé ‘_gj‘,.o Gh"’ F )| ...\3‘0&; éhﬁ F S |) )f.am f; ) é ‘SUD)LW ABCD 3.04)3.5 3o -\.A
D f C Tl juda X 831wl sl $9) ‘Slbo)'k\ﬂ & d>gd LS élaﬁ E ol AD ‘_ng
QO
E Yo O
7 (¥

A ¥ B re

Slilno plovit Jowo

www.kanoon.ir



27 pale Y ol (b (y905]

Seawl ABC o cuorluno 31 (g puS 42 00 003 sl (53¢} olumo o ST L AB = YBC 81 55 S y0 -V -9

\
q

< v
v
v
B A .
q
v
—(f
q
X xY —-Y¥Xx XY
Sewl plos d,c,b,a ﬁ.o%&w‘wkégwﬁhg(X)=E(\/X+C+d) of(x)= Y X+\—f, &l 5111
a X=Y
VF (F Wy VY (Y R4
. T A4/
sin(x ——)—cos(— +x)
¢ sl plas Y Y Jeol> o5 T il tanx = ¥ 5111
—sin(x—om)— cos“(n +Xx)
COS X
- -V - -
VY \Y Y Y
Sl oS il 55415 = VXY v Y slen slalyn s ol V1Y
¥ (F (v i\ VO
. f(x)-) \ ; .
feuwl plas lim ol .l Jlio ©ygoas 8 pgo axyo abig F s 2ol jloges -V VY
x—v g(x)
—)
y L
f
- —Y (v
/
-y
= Y " -«
Y
! —
g
ax+b
ol plas ab—cd Juols .ol F(X) = ————— &l log0 Jiliie JSi —1\F
y Jex+v+d
Sas ()
-) Y ox V(Y
! ! Y
\ l "
\CI»\_
-fF--=
Slilno plovit Jowo

www.kanoon.ir



b axio P pale Y gl ol (yge3]

1 \
Sl plos P(A) ,la.a.eeP(A'UB)=W s P(B’| A)=;‘P(A'|B)+ P(A) =\ i3 B g A soling 95 510 -110
Y Al | \
— (f — (¥ -« 2 0
e f Y f
owlyly il oo Gl Yo% il g adlol Ll 4 9,9,3,  sloedls 51 .cuwl yio g kol 83ls Vo uiliylg -V1\$

fleww! juda aus glrosle

Ao (F ay (v AA (¥ %0 ()

Sl o dus wir Jolds 8OF &l o p cailisls g(x):V—xY+fx—f s f(x)= loggx_\) ST-1y
\ (F ao (Y Y (Y Y QO

asly s 1y 8(X) loges 3 andl h(X)=|X—Y| =\ 5 g(x) =Y =T of (x) 5 F(x)=x" —/dX+Y,Xx<V ,$1-11A
Sl plas [h(X) | b o] (SW bl sloxi qpudy JUES! X jame o g 50
i (F ‘s Y (Y V@

Y
S low XA +X Ao L Cow X)=\V+YcoS(——X RY VIR Wi
¢ | plas A B)| I f \+Y v H10g0d 1 Sowwd ) 114

y
Jf\ \
- (\
v
\ /B v
v
YT (¢
T (f

Sl p1aS OBD o 4 ABC i coliano onnss olSST el o < 0L < FA® 5145 Sl 515 55 —1 ¥

A .y o
fsin —
Y
o
Yo C \‘cosY— 4
o B Y
o
D \‘cosY— I\
Y
.y a
YsmT— (f
Y

)
¢ s o, YT s (V+cosx)() + cosYX) = — &o Olg> & gozo —
Tl plas (o, YTT) alold ;o () ) Y ” dolro 1Ol £g0x0 -1 Y

ft (f FTT (Y OTT (¥ Y QO
YX +\
x[f(=vx)]+] Ix x¥ 4+
(ol geas 232 olai [ ]) Scawl plas lim X=) b f(x)= 1oAYy
X—>+00 [f(x)lx+¥ X' —vx
-V (f Yoy =\ e ()
Slaloxe plaxit Joo

www.kanoon.ir



§ rambio P pale Y gl ol (yge3]

Ya+b il piy@giim of p a8lg (¥,0) akis yo f(x) = g(x)+g'(x)| &b ;l‘g(x)=xY+ax+b awS B8 -\ YY

el plas’
¥ (f Y (¥ -f -Y QO
\Y —vf(x
Sl plas £/(1) )|-.\.5.o‘f”(X)=—f S f'(x") = 5 ) g adl pdy e X =0 o4 R bl plad jof 51 -1YF
X X
-F (f Y Y (¥ f O
xf'(x [
Sl wilgh oo plus’ lim (x) Jol> f(x) = x +a—b S 2,8 -1Y0
x—e I(X
Y (f Y (v V(Y QO

S48 Sl y dlails g0 Laits f(X) =

m-—y o
m=v) o _ \fx‘"+(m+v)x &0 N s ko az (sl3l 4 -1 Y
Y

7 (f o (¥ f YO

Wil —F Jolo B30yl card ST oniS oo Juog oo 1y F(X) = (X+1) [ X =27 =V | £ o i 3 pou 350 b 1YY
?CM‘P|..\53).1.>L§.0
*f (f Y 1Y (v Y O

Iy
Flaw! plas’ LaX ya2xo g y:FX bs p who g (%,)) akis 3 0l A5 5 o (9 S gS slals -V YA

\Y Y V¥
Yo I\ Yo

03ls LY yomo b (pdnt 9595 2 Je 3 (FPU e gy 3 (S Pl I (S Slaiso g (pdw 550 O ) (I (pam 3 -1YA
Flanl plas 459 90 (] 8510l £ om0 0SS w o Jg SG XYY +HYX =) g YX—VY =V bohs 51 O 2 )l o .Cowl ool

AQ
e, B (1) (
Y '/_‘ W ARVAK 4
Na+Y,o)
A F F A WAy o
.\‘»/
i?ﬂ B

PSS o0 U 1) (ol ol 99290 obow 0 40 # 9 w0 00 ¥ B &urr )3 g ol 0500 ¥ g s 0500 ¥ A Bz j0 AT
o yte0 95 2 &5 il Jloin!| oS oo 55 B dux> 510 j4e0 95 0yl pu 33 A A 1o 00 99 AL Y O pido 0ud gy S

ol jods bl voduw

Y VY V4 \q

— (¢ — — —

VY \YE Y \YE
Slilno plovit Jowo

www.kanoon.ir



&2 pole ) golo (owlidicoms § (s905]

il cwbiol 325 Oyl JoosS (gl 4035 plas -1 YN
Crrrereerenrnensneens a5 Slyels 3l 29,5 4o Laidy
Sgdien 3y bl o Sassly o sLad o Losiitne iilyad )l 255 (g am] alais ;3 03, ()
DS oo Slml glalolis g Djglome o 1 05 slsa Sl glawg Gl (e Sgile wils pal i (V
ol 0318 tal331 1) ki olfss 1 o ied B o lbansS wyls T il 4o ool soailys als’ (¥
S oo 5ok Lol 5o BB 5 0 53 i bslie Sl laelas LS gl s cislae 5wty 55 (50,5 (F
Sl Sy )0 5158 Ll 809y Al S pudisd 35 50 j0 &5 9 LRINA don 5,0,0 W)le plas -\ VY
ol Gl s 09T dgiy, ls v adsl sl po ()
igdge byl p5ism o ar anz 5 slp o8 plsis 4 (¥
Diloads 4l Gl g, ()e 5 culled o yo (F
Al e (59500 Nigey LI g 0dg (slans ;S5 (F
)l slaasin 4z (@l g plle 8,3 SO ol plgaoiml &3 50 39290 Glaaisly (0 (o2 )5 - FY
2,10 18 opsle slme il S ye 50 o8 il lgml glaaiss 5155 sepn (laalsinl ©)50a ()
s gl oS Sligas, 555 (claino) 50lo 1 45 diid i 4 e wile s, Wl sl (¥
Sl o ojole slaailebo b slaars ) Lwgs a5 St mb & 035 5 oxe basl (F
S e oy ATPL gl (s Al yo sl 4o 45 aiied (IS 5055k cloassly (F
uwl cawlio 25 @ylae JuoST (512 et 35 plas -\ YTF
Jo—el 5l eolisml Lo (yloy gt (ylowlicdiiumn § el 438 57 51,8 (b Sis jhs )0 a5 Cowl Jlo (pasy 4oyl 421y
€ilos,S &yl 1y T elt gly p3Y U BNy covmrrerrnrrns o ol b oboibe el 51 oxbaw g 3beil
ey go U5 1 bl 5035 oS sgrbans 0l (55bs il o lgan 5 ansls Koy o] FanSuts (liee 4 o ol Sleas ()
Cosl 00 _ailojlos il 1l oy g st L3 4o 0ij el Jolse b a5 Galises clodisS 51 cilisea ol 3l Lawsgs (Y
3l 5158 0,5 51 5 alalodly oS wisloign |y Sl 5l o Talad i o5 )18 K0S S o o T 51 S pm 5l e iz ST (Y
s Loz slal b slows 3B (ialdl 5 oyl 5l oolizal 5 i sloanyl b gl oo 80d5le ele fan (F

feaw! cwwlio 2 c_:)l.& J.o.o&i ‘5‘)‘3 M; Ia‘»\f -\v0

Ayl S BLo A5 Sl ST 5 (£ nnnrrerninrreenen ols plouil Slidizd (o, 59y p BB jla 4wl ST g £ 95 0
LGN u.\.{;'alg‘sn HIV VX9

I (gl a8 ggi Sl Il 58 50 952ge slaaisilS s — wiles ()
loads g595 Sl S2lS5 J5SUge sl 55 (Gglne S &y oo g2lS 55 s — S (Y
sl Juate (5y5lme 03585 55 JenS'g o 09,5 4 0dgilS5i e Sland — asiles (¥
P9bse By b et crge wSsilS i wir b Sy et o lpen — BN (F
Flml w0l il o0 (5510,b S Cand bl &5 (9098 8,50 390 dizy (b CIl> j0 -\ YF
WS (o0 530 izr 11y T U sy S lews s (I
g g0 o 1 09 w3 e i HET 99,5 pur b o (&
il 42Bls 295 (glaiud pi 50 £9)909,5 £ VF iilei ai o (o BuiiS il sleassl (2
SIS o0 ol 9SS I ol ATP G ybo 511, o b yi g <ol sl p3Y (6559 51 oaten ik cdolidng y sloaisly (o
¥ (f A Y (¥ Y ()

www.kanoon.ir



&2 pole ) golo (owlidicoms § (s905]

Tl Cow yob 4y 35 plas add o (L6 1y Ll (98 (00 )5 olBliwd jI (b &S ) IS asgi b -\ YY

) )
\ / o

/ \m
®)

ol 2581y Cd VL Sl S Gliee I dB) i Sl 6308 0> wiles (1) x5l s 095 ()
Al e 5l () i M e ol (F) i samss ,Lid O] cle 4y (ST sl ol s 5l LS (¥
Syls a8 domale 85055 )0 (g, e S8l 0 b (V) (idu ( eges Col il Sty
el oad oSt alisee il g5 a5l (Y) s aslen (F) Lisu (F
05 0= ol 3l Jmolo 35T (ol Sl b 51094000 Sl I ¥ 51 keannly o0 3T 35 0 (i Glwpioly &5l o9 yo -1 YA

el o0 ool (6 pass w3l ol UG S by a0 bgype Jlg 0 — lyls ()
ICEL PPN | P WP R VL E P LIRSS LT S FORTERY syl — shyls (Y
)38 o il dn O3] SloasigilS s (55, il 5 5SS Callad s a3l — W36 (¥
Dg plodl JSiie oy Sl 50 (giuin Wigm JoSid (Joe U aS conl See — 3L (F
TS (o0 oSS (Fwyob ar |y 105 )l 8590 Wiy el (69 30 (2 B3 90592 9 (PLS L9092 4 azei L -1 T

PRI DCPU PP 5. 5% S a5 S90y98 9 99w 50 3T i 45 g0 y9R £95

€S o0 Jos K0Sy
S, o S 205 — Judgad 51 sy Glomdo Job iy (611 — (il (sBlg2r 31 (g kit yln 4y ¢ ol Bilgar B 3
3155 (S) w31 s ) 5 adgi — o ylgF Wl ISl gleummsS’ (ks 1 — il (Sone 25 gy pLKI COE (ylig 31
Lroadsi (el p2 (55105 51— s (Salion AISL 51—)95 (B y20 53 (HleoudS Cow aild Sgi (38,5 41,8 L =
ST 2955 3l S sl — udgmed B (g Gy 1 — (Sl ailo weluali Ll 50 GBS (3,5 1,8 ol
¥ (f Y Y Y ()
...................... 3L 5 oIl st yly0l 3 T 285 83k o9 55 ylsly3 —VF -«
Aiboe Jlodinn 8055 sloaisl o bogulyial 8555 Jol> Ladiies ()
...\J‘so S99 (g5 oSl o Sase sole g4 50 a5 5 Jlis 4 (¥
boo Gl 93 (slare; Bole ;o ol i (suS laaisl 59,55 oy (F
e SRl 55 50 ol Gliee cond S5 et Sl 4 de 958 o (F
Cam] o yidungid 5,50 Hle plas -1 F)
g co T sl g S5 ey 55nmngy wa3] NADPH suijles g 2501 Jlisl 8 iy alyls &35l a0 ()
sl 423y Gl glid o 55 808 i sl 0355, (sl (lo)ailoles (5Tl codisS jiawgid glaisl 5 il a (Y
2ol NADPH ol (sl 03¥ 055500 gie ol J5S050 5 (65531 g st y55 555 coaiiS jitmgid glisly x50 50 (F

sl 58y w3l Sl 4 bgpo (la) 5 w3 ol se |y 095 5L 0,50 LS 5« I olge 5l adis b a5 g il (F

www.kanoon.ir



q a0 Sy pele ) ol ol § 9031

fasS (o0 Job5' (o ]y prj e g 35 plas -1 FY
A s [ Y UM R W 25 IR P TLIUW) IR W), LS S UWE I U 5L 2 SRResesssston a a5 Ao il S o
€S lowy, S g (g l38] Cod )
G55 o coma olfims cdlid 53 Pl Jlazsl — el s O a5 i ez Jlais] — 45 555 508 (6,25 i xS ()
iz roese gy — ash glid b oatSlT (g9 (55l AT pleol = Sdgem 8ad ety (Ao )55 (F
Sl S 8 5] ol e (3 80 lin — g sl 5 53 ATP (sloJySln e — ¥ 55 Sl (¥
a3l ) oS S50 Bpae — 5o 8 slaazsS 10 ATP (slaJ5SUse (c2alaST oy — wids i 808 )5 5 (F

FsS (oo JolS (S yods 1y ) ©ylie 4y 35 plus (AU g ol (6858 ol )59 pusl 43 495 b -~V FY

oyl o 50 (69,5 B oS13ks — A ()
Ll b 5 (51 lowis s aiilen oS — C (Y
bl Jl o ozl loais o asilea 0,5 — D (Y
ol tal Jlo jo @S13ks B (S5l lowis o — B (F
8l i 955 plaS olST sl AAABbbDAdRWWHhh & jg0as o gl (aisb cuissi gy ol &ils yo ,51 -\ FF

(g 4 Cowl) 3l o i) Tanl H LKl 3 590 03lo CwolS (gl i 9] plaS g g
AbdWh ; AABbDdRWHh (v ABdWh s AABbDdRWHh (\
AbDWH s AAbbDDRWHh (¢ AbdWh ; AAbbDDRWHh (¥
518 (glaasuine 42 iyl5 1) Bl o alo a1 JSB Y (cl8s gl iy o ey (o Uley 45 oy olfiws I lbaisl —1FO
S s ool ) 555U o 5l eslares DNA s gluasilon alyss S5 jshiie 4 ()
e e Gl ) (Ge3 seylsail o codlad glaiSh g Loty 5l (29,5 (s5le b I ey (F
31 ce S0 5l s len Jelge polaisl jansets 4 did )0 (gl slaaxly ;) JSise la )l S5 4 (¥
ezl ol )0 Joone joban Lagj nl GaseilSs JIgs 5 9018 352 laarsly (ol & 55 ool G colo 4y bgy e slagy (F
il oo LS SLels
...................... a5 5y 2 bl oo j0 -1 FF
)8 (505 ST o] 5 slaasly s (ol (oS S e ygue s Sl S Saty 9 Sgil B 551 ()
ydise ol 3 (A sl s Gl LI 2 JLis 4 Tz i )10 355 850 )0 63k 5 LS glaans, (¥
el 0L o] 0ST58 00)S lpae diilen 1 50 Se3ge 40059555 (280 Slge 5 el 0,05 53 slls (F

2,18 05 Cglin b (slo,lg8 g aumy (Jls slad il uiiS a8, b S sladsy 1o slls 0e5 JLisle yo (F

www.kanoon.ir



Yo taxiuo &y pele ) ol owlbiicany ) O5‘°5T

sl quoms Ll g Gl ST gaisly 5o lasl uids Ao yo (gl 8,08 390 Wiz -1 FY
g o0 B a0 NADT JgSUg0 ¢ 0y duw il g LS o5 &y o gl iy it pg3 Al yo SN 1 (Al
O o0 Mgl Dl g 58 (0255 o A g oS (o9 ATlindgd Ui g g nE S S O pas pla 1 (@
Ml o0 B (59 SN Bl 50 b g iSIN 8 20y JeNg0 (o895 (25 ST (STl Wign (o anSl o2 4 (2
sl oo 331 BT Cenllad o ot Lraunits GBSy 5 31 531 5 45 ol (02 0) o1 3T (ST gl Aily s o9 Al yo wiilods (5
¥ (f Al Y (¥ Y ()
flal ouds by (Fuwyd 41 (BLS Ggliste aigS yoe Job b bLI,I 0 4 35 plus -1 FA
bl oo Job 0 Jlo < S 4y Iadad paiS oLS Jieodss 5 0, ()
Sabioe g ogee g ails (5 Jlu oL 5o LIl alle sz Glals s (¥
s plod 0aiiSo 33 Ay adgi b (S5 ol Jlo lew jo sz (oiag; o, (F
SRy D)ge g (e el ab) Sl (e el iz g hle ol (o8 (oiugy 08 Jlo (paiz (b (F
S 2 9 (hylgS Aty ud SLAS JLods am &S (55 5> (Jgero jobar 3,10 3929 S > g9 90 Ll (h,1g5 Ayl 50 -1 FA
...................... (555 Aol S5 3 1553 £5 s S5 o0 B oLl Al Sy S5 & c0)lg30 omas gloassly
WS oo ralr Sz G o ks ) )lsS Ay Dlgione — wisles ()
g oo plail plate Oygods 0)lg cmas glaaisl S JLis 4 — M (Y
Sl SaS bl Lk e ce dibsie dy) Sligioe oSy 45 By L — B, (¥
g go genS (Slle 5,155 s (g5l g (Job slazmale sbaa¥ (SLAT Lo 4y S5k 82, 0 — wiles (F
S (o0 oSS vy 357 L 5 (i y0U 9 (o ys i 51 (Fglao g2 ) o ylae aiu 35 plas -1 0.
€ e A5 (oSS ol g 1L s )5 Wl bojl 31 lads po y2 yo»
355 I Rl ge Sligs 50) g9 g8l Clale 8,5 b Bge S 4 shpdinn (5)lew 8BSl Jule ()
25 I ol gl slad 4 (53 e lscil )0 g 5wl il b SLLI e e o on bbb 62k (Y
i3 )5 5|3 eolil 050 £lbs jslate 4y tasl ol (093950 (sl 3T w28l JUl (hge Sy 4 0050 5 003 sl ST 5l (Shogloe (¥
b Bgte bee sloaisl 40 Slag s ileST anls sl lilSs Llaile b ablie 4y eyl olSiss JSAY (glacyaisgy (F
£ ansl w30 cgILIT oL Buuny 55,5 Al iSKrgS A5l b bl 1o &yl plas 181
a3 oo ploxl Giee) Glotd) o algl )3 SaS 4y 00,5 &gl 395 51 3 ()
WS o 3)lg 00,5 Wol | daly 90 g awd oo plonil jets s 00,5 Ag) bl o0 (F
2,10 GBS apad 038 S 5 Lol 0365 ol 09z gds ,o slaasl ol! L (Y
sl 03,5 ablol 1y sy el gims G| WIS b 4y a5 ol gzl 8150 glls (F
Sl o OB il e oL K 8559 8y 30 29290 51059 358 T Sl 5 b bL 1 50 ey 35 plas -1 BY
sl anals (i sl adgi o eaiiS gt il (58l ey Sodlad sl (Sae ()
g o ST sl o)ly g 52T 62Tk b 5 3l Se L (Y
gy en Bpas Jore Coows dy Ad WL g Jlodiis glaaisl SeS 4 (P

S e oS e ST sl s g Ky o Laih ol yen sl azsl SaS 4y (F

www.kanoon.ir



1 4o sy pole ) golo (owlidicoms § (s905]

5 sz o 555,35z (5l wbliige O g 09,5 b (555 5 AB g5 09,5 b (63 0 o3l Juolo 45 o0lgils oSy -1 0¥

(5,510 13 pg3909,5 SO (535 3 od Gl (S lows 41 bgapo 55 ST 00l jolo 10 5 ol atigs X &y aiumnly

BMD 4 Mo g A golinil Jole cbo Uleh a8 | yu

BMD 4300 3 A sl Jole b b1 yo ayid slacs 3 yiss 10 r95 & il by wdls | o

ABO S95 0,5 & b1y Ol juubg: )5 glgil od shls 9 (ndgod g9 (2 Faald & Mo LS | 5

03lgils slas! plw b wolite (J95 09,5 syls 9 BMD g ldson 95 (p il J5 5l ol | sy
95 2 15 5l lazyd gy0le Syprpey il S BMID g (Ldged g9 (2 bl s oo 8 550k S350k 51 (I
ol Wl (55 low

b o0 S BMD & fadd 35 13,8 6509 S y30 500 il Stie BMID & ad lui) 8 s90e (51 (&
ol (390 5l 31 ol Caolf Sy 3 llus CanlS Sy b3l ool s ol 8 31 5 (2
ol S i g Cwolf S g b CwlS S el Juols i (ylaiyyd 5l S (o
¥ (f Y Y Y ()
flml cuwlon 25 @yl JroST (5l 4 35 plas ¥ 9 ) (owllicums j lao (38,5 115 )0 b -1 0F
€.OG L0 overerrerrrsnsansans > 3o e, &S 6yl o o»
A 4Bl Laass elail gy Jlisadss oliws o o Sass — Sg g0 ploes] ol Sy ez slasl W (O
3,1y (Sedlo sloalg) 44 adgon ol S 5l — o lo 5168 oiws 5l pisw 4y, oxdo DLS 5 0,5 ol (oUlss (Y
lolid w5 lefas slaens ;S SaS a4y Ghanld ssi — s ee pladl | (Blole Sl 5 il 55 )5 emle (o5 (F
e Sl Giyllg alaz 31 oy glaell 5l clidlns § =8 o 4 KaS — Cansl 955w Ll 45 e (gloo S ol (F
CaBd 0 ¢ lalad 3,150 | SuplaS (5l P olsls 10 AUG g (58,5 1,5 L —100
255 o0 )18 5, 5o apmlyiel 4 Jate JBU (U, odsl ()
s 8 olEile il 3o e dplsine] Lo g5l 3L b, (Y
D9 ced 0aud A oSl j0 it SlaaligtlS g ro (59,0 Wgw S (F
g oo Jate a4 Gy S5 g SzsS slaaslsn Bt cnl o e (F
...................... J Y0 i B 50 GBS (g8 0 -1 OF
D o 0ddline (guud LS 5 — aiilen wdsallye) ()
g oo 0adlive el S 0 IS oS 5 — aiiles coass (¥
D9 o odlive o] 8054 25 v 51 — M5 55 codne (F
...................... a5 w0 S ASL L ool Hg,b o)l Sost S Slgy AaS wled pbaw o pidien —1 OV
Ao oo 18 Al glgiwl o KaSs (LS jo Job 5l e slopgiges 5w Sasj aalsl jo (Y
Ol ol lg, Ay 6l (238 038 il slaaisl L T 5o (65, oS adsr Salasl g (F

DS solawl U’J'l SleS 5 adg Gl 9 COy 5l g igss b SE 5l GblS 5l pan o asly o (F

www.kanoon.ir



1Y camio 2 peke ) aolr omlibioms § 903

FoS (o0 oSS (G pd 1) 315 ©jle 9590 25z —10A
i 1o pe jobds (5 HId 5)lgo a5 gbaisl (S 8as g8 olS laiuo) <l dilolw yo»
YL plitnl g o515 b sk Y — S50 cpnsi (I

d? Lswab )L” '5)9-0 -3‘9-0 )9+C ‘Sb.' LS”L*“_ ‘"a‘ S5 ¢ S (u

G| Olg0 800S0 s S () Swlwil — (292 (s (Z

395 5,990 1o Cardiso SLGY — (292 (g (9

¥ (f A Y (¥ Y ()
FS (o0 JooST (Fuwyd |y 325 )l a5 plus 108
€iylo Calid Sousu b (S0 g slagge Job b 5 FB] 98 &y s b pannigid il yo»

& Gt g Bogazme 50 lagl i iSTas (gl — b A5 O

yiagilh Yoo b oo bagame 10 Ll iSlas ibls — laadesy, S (¥

08— (25,0 Slagin Bogamme )o iz Gliee JBlam rils — laaSeus IS (F

ogl Yoo 5 oo 539050 4y o yiagil Boo b Foo sogamma ;o ylin i — b ag e (F
SIS g0 JalS g3 4 1y 515 &5le 435 plusS -1

Cornrrrvraraseanns a5 510,058 g Il () SO (o> 590 I oty jO»

a3l Gial3dl Jlo 5 LH aiilon ¢35, (30550 olae ool (55as axtlygn g5l Jlo 5o JsSalsh o6 O

2,18 3925 0y 510 B lg0 al; Baslive Sl o jls Sl ne 8 leas wl ) j0 (g e Siles (g sl (¥

Al oo i Slge e il 50 03 890 32y 9 SlR0AE (gey9m Il Lot el 355 e iSla 4 aw; Jl o LH il (f

e ol Jlo o LIl oy 15 8530 e (a5 (slospm 9 G0lS b el oo Ginl33l sl Sulsh 5 cpnT ey 3L (F
fuml cawliol ) @yl JuosT (g1 1o ails (LS 5,5l 4y 35 plas’ —1 5

A 05555 8B ((Cuodly) a5 ()
iloads JoSis azsl 4Y 50 5l dacangg, (¥
sl 03,5 Jlitl a1, ez 2oy daazsly (¥
e g gl jo (Bymi 15 ol 1o loal s (Twgg, slaazsl, (F
...................... aS glasl 2 0 b, le 0 -1FY
g se dlgi e 85 S o5 Lawst layg Sl il o oo NADT (S s adsi ssbe iy o ;5 ATP 150081 OLé s ()
3o ISz iiiens jsbots 55550 JySse Lgs Slyg s JoSse 90wl JT 92501 5005 a5 & NAD™ (v
Pebes JSis S9SU Jolo S0aSs 4 Jloilind (20w SLaS 5 oS (el 039800 )0 gie 3)ly (6551 S o b g (7
9500 o813 FADHy 5 NADH (5,0, slags iU 31 lagygin e JUsl sl 39 (5350 0351, sLa o w95 e sdss NADT (f
fS (o0 JooSS (G o [y 2 Aloar )lee plas -1 PV

...................... )“ Gy 4.1—.0'5» M ‘_'J_" }' 6‘4—1’).0 )Q u).—b\)‘;o é) [T WL SV U VY. M sc,.i L" dh.f‘) )Q»
€S 00dlieo 1y covnrnnrnrnne piled o0

aax lasl 8 les LSas — ates e LS5 — oblS Sby, fanS S5 sl Lagitans ()
Ol SleMbl b lapgj90s,S — yog il (s & 5o — CwalS oSl gz 5 58 50 (¥
pg5509,S Job (yaile ol — dd Gidigy w55 89,5 — jlup el Ag) s0il5 BY o (F

Lesd slapgigag)S o lax — (gosleg,S oz lsle JuSiid — (ludl oo, Ayl 49,0 (F

www.kanoon.ir



Y tamio 2 peke ) aolr omlibioms § 903

SaiaS o0 (Sw) @lo shuzo (19,0 LT 1Sy (950 GLABL dod 45 Cuwl Cuwyd Sl)gil 8L ,0 Lid g0 Wiz -\ $F
S gn o153 1y 15 38,5055 5l y2r olSal o 5,155 Wgd 2 31 (]
Dgo0 ol ko b oy glaaisl o bLI )l gl ofg (omddd )LS b g (0
Bedigo Lol sl ©jglne 13 @lo (£95 mritiuns Gl y o S rige I (2
WIS (0 0)lg LSy S B (2985 (U B )0 S > Sl S cdSwl g9 2 L (0
¥ (f A Y (¥ Y ()
Sl o yd ¢ o y0 OLS Gledbl @ as g5 b lusl 6159 Wlao b bLS 1 40 4y 35 plas’ -1 50
)13 0929 0,50 S Lo b (55 o 50 ¥ e el Jol> SlaaiSl )5 39290 Cdo 2 (sl ()
ool Zepmaz ot (loye jl b Copmozr S 05 50 ez | Jis Dlio 4 bg e slaogalsy) £535 (V
Ll 3L g5 5l e jsbds (g5len (555Ul i jsl Lo a4 plls (0358 «(g ke sl yole g yuy ST
Bb oo Sapiz Ot 53 S50 Sla) 8L lle (slap sl (B o Ldgen 4 Mine 050 SG o (F
floml cawlio 3 @yle JroST (gl 00590 plas -1 £8
L ojylao 50 (o lbeowd OluS 5 odg L aS pbaisl e (w919 S ylows S Ll o & (&b Sy S Ho»

€ 36,18 g (g ylow

Hgyse ot ) stloord Sy b3 5l g 5 S Gug g 42 0090 — Aan ()

g o oty |y il Lole lulids SUlg ugess ;o — 3l odns (V

18 s SO g diies Jesl o slbaisl il S — den (V

i PS8 s 5 Gloj p0 Cel (Se oS sis olaJ5Sge Il — Sl am (F
§ ] oo i (oo 03liiias! (T 311009 33 8yl a8 s 9 S 3Tyt (12 4T (5393l (uundd Wilols b Al o iy 35 plas -\ SV

3lce 5ae |y (6318 Vol o5 08 e )3 bbaisl LS o o] oy sloaisly den ()

g o 3)ly 997 G SASL (950 @ (eiiS Sl Jols sl ol hils (oudss SLLAT (Y

5,00 0525 ] olgs 50,5 olSs 45 05258 e 10 wanSTES 31y 5y oS (515 sanline HISel (¥

g se oanlive ygil> o 2Ll slagidn 5 (S gl )3 (a5 ladlgd 4 by o BSle (F
...................... AS Glads po )5 (g o il A po jlo 4 LS (i lwailuned joliody i) owdigee Wil y3 S jobay -\ FA

fv.))_j UGM oLiL> )._M:IL;Q?M L;Lb‘)‘—’ﬁ"’ s — 03_,.4‘50 oolawl JBLJ ub‘p a g_i...\?...l‘su" 4 MABLQA U) 2818 &A&A}\) )| (\
QS Al S ol gyl S s (o a6 iSL pan sl — Wigd oo 65T 6 lars 1o date loul o oliend Slge (S (Y
D5 5,0 JBU jo s sbs axkad S cCnd — Wigd oo oSS JoSo (slel 90 il g09and slanig (¥

2,8 Do s sbo 4y ggal> Us o canl — 09 o0 413 )T S o g iSL el Blol 5l is (F

oo (| 6,5 4 Mo clluogsy 50 SO 50 9 4Bl !B e 8ug 6,15 a4 Mo Jlusloo Jb 0 3o SO Ho»

lse SRl o gles = esg, S (0,5 I > eads i ()
Wb oo SalS Slgzainl glaansl, oS5 — 5l slalgenl Job dgns (Y
bier B 53 s Gl — (Sshe slacs lom 4 Ml Jlois T cadS 598 (¥

bor (RIBl 65,085 (2 50 (R 8095 LSS — (8 O Jloil sy sl (F

www.kanoon.ir



¥ ande 2% ke ) golr v s 9031

FoS (o0 JuoST (gw 0l a1y 3 ©yle 0590 Wi -1V

L o 3abd i, oS Al g dle Ludl o,yle8 Agd 31 s ya»
ol (UL (F0y95 i b (2 aSl waly— uiS (o0 gl 5 g C8L (£ A1) (2wl (90,598 (A
2y Ol i llei b (g 9SS o003 095 (930 el 50— 2,10 Ll Ll g5 (o1 brounid G195 50 (&
3 It Sl (5195 55 S50 G T b F (Ulg wxly— 0gdig0 3yly S Ol S yalew 4 (T (T ol 095 (2
sl 395 sasSl
Gl (8 LS o oLzl )0 ) 8ylgd omas glBaiSl A I ik po— 010 Iizme (slazdle &Y aws 095 8)lge0 )0 (0
D10 (So4e0
¥ (f Y (Y Yy Y ()
Sl yd 00,10 (5 (3T 33 0358 45 (5,8 o b bLI I ) iy 35 pls
S (o0 W e p WS D90 gile Wi 5l e alalBL (O
lasdllas JB 13, S plonil (S8 sloginn p gl o280 5o (F
sl &l (9,0 35750 ST Gl Jyaze 5 6,Fok LB (ga (F
S (oo I o n el o 3 (aleerd slacsly oy 4 sl e (F
ROWPICRPT PRy
i B Cos 0 Sl 50 )l (oae glaats; oS el (655 8058 G g e Ko ol o 55 pdzr olis a2ly o ()
g on 35 pode
L obod 5o 2l oS )l 095 4y Jate ras gloard, o5 (Sl bad U )0 adly (Sl 8035 &L 0 daale ) (Y
)18 (Y5 ey
iy 25 Ll (55, Hlas 0, i) gt il 5 At & sl cslaly Lol e 3 o5 SlSe (slaoui S oS e o (F
o5 5 4 g i 35 0 o8l ol S 525 Jolao 05 5 ol e i ¥l 5 85 2 laal s (F
...................... N9 g0 Sdg e ool Lrg 45 AL cyinng s yo SBEsS oK 0
Digd o Dgme oL Cangy 23> (Sed — jluaigl ()
St 0551, ;0 ATP o 5,08 086 Koo — sludnog> (¥
g or Dgmite Sl e (Ko — sludbog (1
LS e 8l pgraelS (53 30 10 Sy sl b laaY — jLuaig (F
05 (00 lat (S yor ol (5585 o 15 5110 a5 1) pllu Ll iy 8,5 51 glanY Wlasulio aiy 35 plas
sl olad 5 s S, s Y b - sl ey o sla s plos s ()
ol a3 0 Azl b= 0,10 0525 S93 sS, Slleisl ol slaise pled o (¥
Lol HIIS 51 e ) galidre sla s (sras Collad 09l e Camme i 8,5 Y (n SSL (T
ol 05 o 515 08 WL 895 5l clewd jo — el el jo pwae Hhad Baies poss glaasale L (F
fS o0 JolS' (Sowydas [y o wylae g 35 plas
Cerrrrrerenrersrnaens PP O R o &S Jole Il | Comos bS5 Jole jo»
il She Sl (arme Lulph )3 Cumen Sl (l B )0 Wlgioo — latinn sk 4 o L (b pglie e Gl ()
38 G Conez 50 o 58 (s SlglE e st 50 @i ek & — Cumea ST a(IDe S0 (S Sd> b ralS (F
A8l I e i Byl 455 (5l Gl i e B0 550 (5158 ol s (F
Bl atsly (i Loy b0sS Jasd ol laile Ol jo ( Jlo 05 slajg, 0 lgi cad — dmy Jud 4 0nigd Jaie Co s (F

www.kanoon.ir

-\

-\vy

-\vyY

-\vf

-\1vo



10 amino sy pole ) golo (owlidicoms § (s905]

fasS o0 Job5' (Gwyob @l 5 ©)le 00590 iy -V VF
Corrrrrrereneaennnens D18 e LLS e b g 0,00 @lay Cawd (yuudS cdie WSl jmo 41 45 mac ALl jo»
aaled (oo Jloyl gl g S B3lo | (omae glaply — L) (9,98 SO
lod (oo Jawd OLSY ) CAud ol Jpamo (sl p 50— bl (49,9 99
WS (o0 gl (omas L JBL golo anaS ) 093 IS j0— 93L jw 99 domdlo
B o0 Yo cbaly 9598 5l Al yio (omas JBU b JLaT (50— 95k dnw Aomalo
¥ (f A Y (¥ Y (O
fS (o0 JooSS Gy 1y 5 ©jlee 435 plas -1 VY
€l HURGT e V. v/ aS Sl jo  gmas AU 5l aads S yo»
L aglio o madw g 4 Comd Lad (62043985 (4092 by — 9Blio o & 5ol o3 b 50 Lad (g 99 Jrmiliy ST ()
JB el
3593 medligte (59,0 @ 551 Bro b Cute o 39,9 — el Sl o o Jes Jeily Jloged (59,1 Caend (Y
31590 ey = mades ooy b ADP sy ilj8l— 090 oo sl jloaze 1o sla JUS coundg 50 (6w (F
BB apas jloazy o o U o 5l —ail Cate T (g 4 o Lié S5l (S Sl il (F
§ ! 6‘«;31'.9 4z a2y S o0 <l yo ) 0,8 ez o5 (malS e oy 3l Jol> u-"’T &5 Gludl yo (A pluil c95 -V VA
S oo R Sl (e Sl S50 £55 S Cle )0 L (58155 slacdld plaxl )0 ()
o gmmn 1 8355 AL LS 5 90 (s35e g0 5 5T el gte e ol S palew (Y
S o Wl 1) ol (285 (95 B2 adgi o wads slacs 005 el 58 bt S g i L (Y
Sgdiso 4l glogh 5 S el 51 (S 4y B ity I e b a5 090 4w gl Sy o] e )l (F
Tl plp od b a5 plas 58 ool 7 5ka0 0,150 Slaxi w5 e y2 LI U 35 ol5 J9SUgo S cdlSud g4, 51 -1 VA
oS Gloas 2 BaS 9,5 (0)ST slasUse = urS slads 2 50 ead of3T b COy ()
Wlandgo ool j0 (12,5 4 0wz laciland — ;SIS Ll Al o 4o sodgs SWWADP (¥
g ialesT 5| Jol> sle NADH = NAD™ o G yas (o> b pae sl oSl (7
853 gl al> o 40 LATP 5l oo lax slacslaws — célSass 5 Jol> aslawd 54359,8 (F
fdws uons jludlely By oual 38 (Jlgi b bLI )1 50 8)lg0 plas «(y5 Gl pulid' & bgr po s JIgi (pgas )0 -1A-
D g 03 0aliuo (ygimd WBL (slapgjgeg S LSl 4o (A
03105 glaswd a3 5l (29,5 Ol il 0 g0 S (@
ol T30 (o 999y Jlilo 9 ¢8I ALy 4 ¥ 515kl JLaiT o (2
Dguls 503 s 9393 81 o I8 (lgie 4y 31y Lemtliy o 3T auwgi (0

«z» g «o» (F «» g «al (¥ €O g« (Y € g «z» ()

www.kanoon.ir



&
4> pd9

..0'

<.
%
\‘2’
=

f’ O)w aeiﬁé
\Fe\/Y/Y e a0 guo

3195 Yo — Jg! o> &y gt 3T

(5 3% e (gmid 3T 6 g

/\

\ 4audd Qv 3 3 g5 el O AD 21 gw Slans

el oylojesow
P T O oyl U ojlouds 31 JIgww Sl ol dlgo o,

1858 Dy
aido YV Yo A Yo S |
aids YV Yfo 1) Yo ) \
a8 1 \EN Yfs Yo P LR \l
aido qo \EN 1A Ad pyes

TR

sl o 418 5 55 50 i lojl drgean bl p T o JI5uw 0 (265 Bty o 9 o Jlfuw Sy

www.kanoon.ir




1Fe1 olodto 33 Yo (99037
&9 95 R 3190 ( olaia!

gw 4 299
\ &y oot

\

)

STl ol;  Blwbied ot

aids vy A=Y - v.
aads Py YA-YED va
4ids\§ YES-Y5O Y.
g3 4. —_ AD
s ol yb

diedde b g9 — (3 b Sumw— (Fogw g desme— 03130ke) (g M — ULl e — S Juaillgl— Cawgs y9 yaol — O3l g e juoh s ol LS Jlase — PXVERH] 0,8

9Pl
S
il
o

AP &P

Skt

U 10 dzeala 0 — (5 y9utia Sgazme — dlpmple §3LoSasa— 495" Lo ple — Ol 5" Holg

(o)

Sl Azlo — (59Ls (oMu¥lgud SVeo — (ELK s Ol — (sdumu Jazme ypal — Si90,05 Lo jdazme — Jlgd) 1)5)— ooe> ) e — Oleello jusl — (5 5inzr Sgmue — sl e

Ko yits ST — HIS s e — (SU 6300 Gpamm — (5 58 (i — L 351 Sezes — 0315 quuns G — (53256 Vo — WS 9w (qub Gaws sl

Boashumg 03131 — 03035595 313 pga— 3 paiin dud B — SIlg Mo (2T — Lok G — O ez dul>— OlBlonusl 4359,

Olsbawlz g 9 oS s 35 3 Y gomno

& 3lwadmo s S Sl g 09,5 Sl ylwl g
&MGT 3% 3
Slvol Lo jooxo S5 50g0s (ymoldoo S ihao
TR ERVEN
095 (> o ) |
6 iSou! dpos oM iy dao e ilo Lo TOr o
b e JLo PRVIRERNWESRVE Y
P Neh
ol 8 o1
bs ko S y95 Lo pule Sl Sl
@bl oy
adgi g (S8 0g S

Sl Slsludll ) 1 polais]
oo pledl 1 cogos
oL Anguaro 1 sogas — (Gl oy )T 1 ol
1 o 4y o oo

o lg it )b ko 09,5 yioko

555 L iigoges 4z 5385 Sy coilh oLl polais| az 5285 Jyne

(G0 dao>

W00 Jpme Py 35
del}g wa,qﬂ Ol,.ﬂﬁ wa).ml
pisbs e ax by G AR Sgrume

L= JTEV) &bz e
09,5 yo

03031 42 5150 Jghums

@ilamio 5 () Kicdg >

olz LU

0 pb

www.kanoon.ir




¥ iaxio S pele Y ol S 5md (yg03]

fadd oo LA 1y (55 3489 A 93l J oIS . wlod )5 (g puSe 3l Wyliste (oue (593155 sz b Ty e sz 32 - VAN

° f¥/ovda
)

o Wl by Bk bguer whauw 595 ST 9,18 HIB h g1 )0 Fiwwgar 53 ogur <3 JSB 50 - VAY
% V] P R Towgs gl joogue sl ,l b g ol g
% b ial38 — Sty Aolas ()

I ! alS —  Stusses Aslea (¥
7 7 Sl = Jsi s ol (¥
// % ol = Jsip Jool (F

S92y T cansl BCM 9 ACM o 37 1 5] ez 3 Cannly Coens 50l i luno 45 S U &gl oS5 40«95 JSuib 3ollan — VAP

$390 YU VoM (el y oo Ayl 10 O b B e 3339 (59 p 35 Mz oz Soomw Agd 400,400
m
(g=1e ‘p&'j=\%)
S cm
20 ()

Voo (Y
o (v
o ittt VoA (f
Sy 4 35 i 3 81 35 54 59 3950 JUo S ol AL TKW. T 5530 st ol 451100 oKE 2 & 995 —VAF

m
foyion 0z & ke 2l Gl 39 93995 555 il kT S Shol g9y 415 851051 e > Jal 4l & 55 51,055 oo
S (F YY (¥ Vo (Y A Q)

m
S35 55109, p YU M alalis U piSTos g puiS (o0 Sby Fo— (gl b o5 (glawly yo ooy gedaw 511, M oy 4y glalglS -V AD
S

5|)s=cw|,a|.xsK—‘ ol il Ky 3 Ky U plp cuiy & M ahis j pie Yog pio Vo sralols jo dlglf i

Y
N ve .
(g:\okg) (.S il po g0 Cooglio
\4 \ 4 \
—(f = (Y = =
i Y Y ¥

A iz plp iz B gz 4wl B g 0l )S cadyb pln ¥ ol 0l)S Cadyb 9B g 032 pln ¥ A gz 0,2 -VAS
Saaly il 381 031l G 4y 9 5 (lod U o Loy sy
\ ) ) Y
—(f — (¥ - =0
¥ Y $ ¥

los oI5 6l ax 50w Plas .ol o yio il YA plp gl b g °/Am‘“ ly loy px> T los jo -VAY

(T=Y ,0 g =0xVe °

\ - ) . . . .
oc,oca;=‘\><\° z) S jgae Al 51 0,5 B s Giul33 lojed 1 055 9 il
Qoo (F Yoo (¥ Yoo (¥ Yo ()

Slilono plovit Jowo

www.kanoon.ir



¥ ramio S pele Y ol S 5md (yg03]

Flogbeosyls Qy (oS LaF (@B (S sl 595 g wlood Culi X j920 59y 2 )05k 85 duw (05 JSCb Gallao —VAA
Y
2 9ly AL (9SS g9 oS SO Qy (S L ;r 9T dlul v cadyaly qy g qy SorN gl

oghoo F plp sz qy (o83l 54

q-+\YuC q q -rHC Vo (¥ AL
Yr r X

Yy (f Yo/ 8 (¥

N -
3y qy = fUC slabi b axibs .cowl AX\oYE byl ol 51d Aold o qy slabas )b 31 ool (SO o8Il lawe (S50 - VAR

A 1 1 d £ A e d £ A
A5 g 8 P i Oy S b 1ol 2l S 55 S Lt 51+ Aot 1 et
o/ Y (F o/ ¥ (v o/ YY (Y o/ A ()
Olxbo g lad ST .conl @0 o 6lw F ol Olrio 3l Koy coluwe g FNC o o SO Ho sudd o mdd Hb 14
Aols jo oS 3l SO Sl Glase slwly 50 alaii 9o by SBMST bl ol 3 ¥ ol b SO sSlgo SO 5l o5

(e, =ax\o Y ) Sl ey a1 4133 (o swo 0 / o
N.m'
o (f Y/O (¥ YO (¥ 0o ()
Sl yuol wizr S 0 joae Ry Conglito jlas Sbyo oy j JSi e yo —140
R-YQ |R-FQ R-rQ | R=5Q 1
MM A —— W2 10 (Y
RF=AQ ¥
Vo (f
R=YQ | e=0fV
\ AN I
r-\/6Q
«/*\?v N Cuoglilo oS o0 Juog b Aas &y S5 5 92 Al 4y 5L SO K als 5 JSCD Sl yo -1RY
Sapd ¢yl [y Slwsy suse b 90 y2 40 goww pwol U Wbl paf e R
. a gm AlQ
\V4 Kk \YQ
- b \—’V\/\/‘— Y (Y
LO R 2\
A ANV
Rr A (Y
R-1Q o GlgF @30l )0 miluy wal P ag oal) 511) Ry cuoglin 151 55 IS sl yo -1
o R0 TS (o0 gk 43982 oy 4 Comnly Sl o 5 40 Ry canglie (B o (155 9 5 51
7 ~. b oo Gl sl oo a8l (Y
( Y ! b oo malS sl oo malS (Y
\ & I=YQ ! Lo Uil 3l b oo 2alS (F
.. R b palpl el o0 125 (
Slwlo plxit Joxo

www.kanoon.ir



0 raxio S pele Y ol S 5md (yg03]

Wgo S 4 1y Wgkorus o 93 9 o2 3l g0 ol OCM o &> y2 glads a5 VoM Job 4 glalglosus L Job 4 gomuw b -1 4F
blize plose (55 9 YO dglor (S piSIl Cunglio 51 .0 o0 Juog VD (Fg)d Canglio g ey Yo &5 e (595 b

y T.m oL N
T,ﬂ::\“) Qw‘ﬂMLeMbM‘sb.off AJW}SJA).)

(Ha =VY XYoo~
VAo (¥ Yoo (V VYo (Y \Wo (M

43,8 )18 blboo o/ BG (T 851031 45 pae (cumablido ¢ylime  Sgas (i8I bl 5o (Ko 3SI (by2 Jolo s S 140
b lido (5955 U 0l (2 g 42 30 9 ol iy WS (o0 j9us o 31 45 Sy L o/ VM s palio yhad ST sl

N g . -
(g=\°kg9n=‘~9 pw=fcm\..)?“sb|)d|d}3&ff“ﬁ°)|5
Gy (F oy Y (Y XA\ Gy ¥ Q)

831031 45 i3 19iKy memblito oyliws 3 dg0 Wilige B0CM' T ils 10 corluno 5 consl diils Voo 0 gyl S glazwy ~135
Oml a9y o/ ofT 4 g s puuts VoIS o 5o (b lite Glose 515,15 51)8 ccanl YU & gy o cz g o/ o YT 4l
€09 50 ol Wiz o 30 (B 3y 8310 ey ) o) gy (SO Sl Caoglito g haw
¥ (f Y r Yo (¥ fo ()
SLOe 3 i iy oy Tase 40 9 WS 0 €S> X j9m0 g3) VA =TVR <ol slaguis LB g A 5 i 90 -1V
wr e goe il 4l F/8 350 Toun 31 <5 2o 93 ol youe laj ST ,51.5,10 1,3 Xg = —YOM 5 X5 =)Yem
Sl o Po 3l yiaS JO Sy 1 I oo g0 alold il
Yo (f YA (Y VO (Y WO

30 S i godd ST el K0 @il cawl CS o Jo 0 X jeme (59 ol Ol b a5 S o loj — K0 Hlogei —14A
x(m) m .
feaw! 4l g o diz €S 5o Jol Al Vo 40 O poio bawgio (gusd il F— b loo
s

YO
18 VIO (¥
YA

: () ‘
. ¥IF (F

30 S i Jawgio (godd ST .cawl i K0 @il ol CS o b 50 X oo (59 & (S e lo) — Cue pw Hloged 144
. m
v ?wlgwﬁﬁaug@u}!m)odﬁuuﬂ‘mp\Y? WS (o0 &S o X jemmo Sy IS jo &5 Sloj 8L

A Q
Y¥ (Y
a VO (Y

P : us) ve (f

Slilono plovit Jowo

www.kanoon.ir



7 rambio S pele Y ol S 5md (yg03]

2ly Jab Sl g 09 oulS 28 by ol Cepw U g B o ol38l (ygigs Wi 1) By (g9 pj S0 0 =Y
E=\oN

N -
(“'k =o/Y,g=\ok ) Qé,.wél}u‘cﬂ)é Yecm
g

N
k =tes

fo (Y o ()
m=06 kg ( Oe (
Y, Y,

Fo (F Ao (¥
WelS ol 1 g <)y o o) Do ST oS (00 Uy YU Coonw s @8 (GLowl) 55 (o) gl 31 ) My 4 glaglS -Y o)

Congliio (3 5) Tumsl garmo 4y 35 IS (bl Sy 3 Say algls Sy 3 S s 30 awgio G 9 11 5 t L Iy

N _ . -
(g=‘°kg 990 % 5 50 (LS g Coll S8y o plod jo 1) AglS 2 0519 lgo
Say =Say.t=t" (¥ Say > Sav,t>t O
Say > Say .t <t (f Say <Say,t<t' (*

\
WBb A s 052 T B gz p2 Sl 5 ©jp0a B g A iz 95 Gl (i (5551 sy AT 851031 Hloged Y- Y

Tl A s (i (5550 3l i B s (i (6551 el ol o8 b ey 90 BT a5 glabid jo
A Y ()
| _ L ___ : B T
: ! 4
|
: ! K ¥ (f
° nK M+ K

a1y Sgl () )T el 395 S 5y gm0y S o0 plxil dioldeS llwgs e ) Zedamw 53 45" sl Kigl S5 yloj— K0 yloges —Y o ¥
(el o0 555 gl R ) 318 aplgs plonl JolS ylwgs dizz aliads 2 40 gl qouiS Jiito (o) 5,5 zedaw 31 PR alols
x(cm)

YO ()
Me o oo \YIO (Y
\ /
o ! YO (Y
o F L t(s)
T _\J Yo (f
Y !

G ST .00 0 (V) &b 0419 (1) auali jl a5 w0 LiG |y o2 g0 Culid JB10 e g0 Jlgio sldagas gydigy S5 -Y - F
dtf (Y) 2&9[3 )é c,.o J’b 9 w&d 3)9‘} ‘MLf (Y) anb' )é C,.o )LM\MJ" ‘SM )‘ M M)o) ?‘7 s(‘) 2—0[3 )é Cg.o )Lmu.;‘

(SINYV° =0/ ) Soisiwsd yudi> cui 5
vem y/vyem (Yo ()

[e]
3 v/yoem (Yo (Y
M it OV

o
y/yem ¥V (¥
=507 (v st

o
y/vocm ¥V (fF

Slilono plovit Jowo

www.kanoon.ir



Y amio &7 pale ) goler S 3ud (y90)]

STl Joowd YOyl y o0 gl 055 a1 a5 g s 1,5 .0,10 51,8 g i S 51 pasmino Aol jo ool -Y 40
(ogy =/ Y) s wales Js owd dizz Sgiuid o0 & (Jguo W 1y il Bl wuoyd Ao (Wigwo Aoy I s Aol
(a5 50 po (65 51 ST 51 9
v (f (Y Ya (Y V(O

m
30 g o i 0us 0318 i Cg 30 OHZ sl g V— o L aS |y 205 Zgo il p) S -Y -+ §
S

y(cm) XM =00cm LS 4o 45 olb 69)M 33.5 bungio Ol Cys g Sy B0 o0 Giwlos t=o abixt
m
(m=Y) S‘c;wl—Y Wty =o/P8 G ty=0/F08 Jbojal o, ,,8
S
¥ l.i ‘°/f (Y
x(cm) o
Y0 F (Y
G oo/ (F
CET O — LYY CY Ye— LT (G (o3 e 4 Sl y95 399 (ST . (yois S8 3 b oyl o 55 g9y 30 —Y oV
490 dgee oz 5l pals (Y S50 dges oz ay ¢ iuli8l ()
S0 dges das 4y yuals (T 599 dges Jaz 5l ialdl (Y

G ol acils (N =Y) el did) 50l aidafily b mosizr 31 09581 (339500 pil 50 91 (o031 Jo 53 -+ A
(ER ='VY/7eV ) Sl JuuS g 09551 Y/ ADF (6551 b Sgigd

Omeniy (¥ ool (¥ Oweg (¥ Omegs ()
Gl 6330 banzmo SO 30 B (yg S Caras (59,19 4 gy 30 covennnnecn IS il o0 ey 323 30 45 © g AN gla S yo -Y -4
TORCHVOTE S Sl oloy oo yg miSIl il oyl 30wl by Jloubanis glajly 1o Lyg Sl dluss ol 4o 4
oo o D9 o0 )3l y9 Cu gl aely (! g Wiilo oo (Sb (Jgore 4Kl p Il

(<lh O

S polisS — &I (Y

—o—o0—0—0—0—0—EK .o _
(o) U sFYsb— o (¥
o0 Eq Syoliss — o (F

s S50 o i Cgisil S d (1) Ayl b g o oudlyly WT 8)3 Sy b b (15 A ) o ol 2 Y1 -
S35 098 gdin Joaw Y a5 a4 T 5,3 ¥ g o (s 83 Sy S Gy 51 (V) Ay Gabs gy Aland

fewl yudn Y pisd Luwmd

) :Z‘Am—>Np+a ma
VYWY (Y

) Np —oYa+p +Y VY o
\WYWF (F
Sluwlo plnit Joxo

www.kanoon.ir



A axio Sy pele ‘C-"L‘?gs“-.t-&o}“ﬂ

035 o/ A 5 3150 w35 31 5 Wiz po sl ML 3 31 0,5 ¥/Y (6115 (35 09,5 30 M 515 gy 51 Jgo o/ oA Y1)

(Br = Aegmol ™) $3,15 5929 dwoys 0399
V/AD (F o/ DO (¥ \ AN o/f (\
Tl Cawyo w3 s ,le 3l )90 iz -V Y
Ay iy Y glagg mSl sluxi yiSTas b Lieil Jol (Se sl &Y F )5 59290 sbo(yg sl Slasi' 251> ¢ gazme SN @
! I=Y g n=Y b glay p) gulbus b
PO b 59 Sl Hlaid b ol el ol m2 b LT pga g pg0 &Y (glayg,uSdl ok 45 Jguzr 51 g polic oluxi @
el pp Vo 9 SI GiulyT 50 59290 D+ jluie

ol 395 Awd )0 (031338, YYD (5l,10 a5 09 (yuoli (g paie gig ! B yb 3l Wilad o0 o 03T (g1 yesSTy (5l 3L O )90 S g @

3l T H 51 65 G 65l ol 595092 5laabb slocgign! Hlad iy o (9,595 olass 45 133,048 51 (195931 @
3 oSl s JUSl (o551 SWST 51 S cjgyaad oil ) N=Y AY 4 F 90 a5l g asdl JUl 5 5 SHLs| @
CwlD=YauYaurfg¥ sbay
o (f f (¥ ¥ (Y Y
Sl Cawyob 55 cdllao 31 Syplas (sloygd Jguzr )0 pp X pais 5590 y0 -YY
el T= YL slagys 2SIl L ol VIO T 31 L= (6hls slacys xSl e ()
el (sloy90 Jgaz yaie Gremsiiw olerd (ol alin o] lend (olys (V
ool iy yp Vol (85 slagg Sl b o byl (sl il les (¥
el 10 il 353 51 b ez S5 L T seil sae oglis (F
Sl Cawyd a9 35 olas € gb @ b paic wasei L -V E
WSS oo (2193055 1y Jauzmo g 0010 STy (Sused oyl b ol paie (o3 du JS3 50 45 03l 90 55 A
D9l 50 At 3y (Sorig piy 0 @lo (Slgh s j s j2r bl 5l &S (oo 5D
Shigel dgd GiiSTy 50 0ipdiiSTy JeSge (i e €
Al oeladl o 5 0S 0 (6T ez (S Glase 50 Vb slaJ5Sse 5l plaSn ()
2ed gm0l 61 5 gl SlaolSius ;5 (Suig iSIl lakad (g lucSis 5 13 slge slazsl sl € 5 51 (Y
S o adgs O g amd e 2STy (59,00 55 L BLI sles yo SIS jpa> 0 € g b B A S (Y
el D g2 € Oygots =Y00%C Gled b ol slya bglses 5l lajl5 29,5 i (F

Claw! plyr gdiguy s yg piSdlcds jlod b gigml s yg piSdlcds jloud o) soaigs 51 SGplas jo Y10

PCly (f COCly v SCO «v NOy

Slilno ploit Jowo

www.kanoon.ir



q raziio S pale Y Zol> (comis g0

Tl Cawy0 5 o 310590 oz cou 0018 bS5 wasg L =Y\ ¥
JLH’-OT . SO‘— . Sal o
&1o95 Jouz Jol 09,5 guae (rmogan 3l (somusST o NOy . S5 (250
A aplgd Ky o YU hewS 5 il eaS 5 Y Jalxo 4 i pH a2l (1
D o0 0oLl LAzl ;0 O 3gs (Guuml (yl3a0 J 55 (sl 9 009 CAO W gl 5 51 (S (o lowd Jg0 8 (0
W30 ¢ bl (F953 6lp 6 r MU e BT (ol olhl S g ol OF b YL ans ¥ oS 5 51 (&
el SOl (630 ool (g1l g 4 (6380 (gLduenST Slawi s (&
\(F Y (Y Y (¥ ¥ QO
(99 di3lgn STy alolro) Tiaml ol dig 35 pIAS 30 i 3 43 () 9 (1) Y lgus o 53 Fmwly (ylg o (yid gaw Alro Gub ~Y Y
CyH, + Oy — COy + H,O (C=1Y,0=1#,H=\:g.mol ")
o9 0,5 Ao il of 3 Jolo (sloos 90,8 o2 gl B djgmur Wil gy o5 iz (1
FML a4 SO iz g8 &ilo (1) Jl3aw 50 ool udgi ©f &od U s (adls 1) jiiSTy el o350 slod ,5T (&
(oo GMLT) G JS2) St 39 T jlado ol 65T an sl
YV — VY (f YY—FF (Y YY—=VY (Y YV =527 Q)
§ ] w30 € g pguignl b alagly 33 595 GBS e 1 3590 dizzr —Y VA
(H=\,N=1f,0=1\¢,S=yv,K= \“‘t:g.mol_‘)
2300 518 olS LS 5315 0,595 9 ()59 paie 99 45 Cowl (o loonds Ga3gS 51 (S0 e
ol il g9 lid (g9 50 St (] b o yT B33l (ygusT 50 (Gigms (W9 Il 4y G Wigm U Ly ySUIiuisr Cnmnsi o
el p)5 0/ 0N 51 a8 (BT slod 30 WS mndS b T Johomo STy (slood y9l,8 51 (K (620 SDl
CaClY + (NHf. )Y SOf —> CaSOf + YNHfCl
el (559 758 355 At (512 (5 548 p0s goied i il &1 Coman €M s 33901 (0 12 o g3 LSy Cuod (B3 Lo
¥ (f Y (r Y@ ' a
By Jolxe 0,5 YES/A L1, V/¥gumL ' J&s b CaCly oy> ¥V Jokxo yid oo Foo .YAOC (glos ;o Y14
sbs o NaCl SR few! PPM W il o i ol Jelxo o Cl Oy cdile 4iS o bolieo NaCl
(Na=Y¥,Cl=Ya/6,Ca=¥f.:g.mol ") (o 35 33530 OT 35 100 45 0 S YY/F i !, YO°C
YeAVae (F Yeave v YIAAX) e (¥ VA0F X1 ()
‘) w,m.l.w a> 4o fo ‘SLOJ )é ULGJ’.N p.a.».nj OM).HJJ Jg.bu P; 20 «Uw}w p.a.».J ‘S)J;\JJMJU‘ ‘Slboé“b Jss\? OJLE.O -YY.
4530 comm ) B (T 50 o0l o I A.gi\)-\qu Jelxo «ol Pl Lo VYD 509381 b 51 0w 0 skowt oS 0 055

Sl 1A (o gumndns
6 C) ‘ & ‘\‘ 1 ‘vo o ()
% YOIYD | YFIO | YYIVL | YY Z: ::
VoogHyO
o (F
Sl ploxif Joxo

www.kanoon.ir



Yo rdzxbuo Sy pele Y ol oo (303

Ao 315 lg0 plaS card oo LS 1y slo 90 Jauzr 09,5 S 31 Jgl e ¥ 515059 008 lbcwS i (e Al ) Hloges ~Y Y

°C Tl Cawyo 1)
Bl pBadd 09,5 513059 )0k oS 35 Sy 41 b po wilgi 0 A (T
vl A &9 31 e Joilil 5 gl wiile B 9 € J9SUge s &3l (5905 (<
\ Lol ondlgy0 09
¥ T T Sl ool g comb 10 Plo cp gy wibs A oS 5 (@
B,19 1y (F39y0ad Wigmy JuSid
_sv] C 550 ot G958 Jdd 4 B 4y coi € g Al (091 il (o
Ao g ol (390 £
- (f e — | Laad (Y o=y c—<— 10
] S yd 0yg0 dizr 305 Jgox 4 4z gi b -YYY
039 3B L ATy byl iyl
A2 o0 STy Yo . C slos o Ay
w0 STy ol )T 4 GUT sloo o By

o
A3 o STy ek o a4y =Yoo C slod jo > Cy

o]
B30 (iSTy Foo C 51 YL glos 5 Dy

w223 318 By (5520 50 B o il oy i 1) (055 (Lo 9 (wsSne ol b slabs ) 50 o ahad O (1
ol By 359y 3w 1 il (bl (g sbgy 31 (5 STy ol 45 (61aisS 4 o o STy Ay b LapSUT dan (o
Cawl (55930 w51 (s (6 it b 50 39290 (S5 5195 (0365 Iy wled (313K y0 Dy Jolxe K (@
Dy o0 Byluid Caodlw Bais o 32 (1) 9929 ) il B0 € g2 (05 sl Il (Guolds] O @ (&
¥ (f Y Y Va
sl 9 S o0 0,19 o/ AMOLL™" ke 4 HCI Jolona yid Yo 501y 0T stanb glooaanST 51 il s Jge 51 sbslse ~YYY
aSLsl acdgl Jodomo am ) domnS g yuud mr o Jobono (S o oo JolS” I3l 51 gy 398 o0 b paro JolS j5bay
2o gy 6l (D) 0l b 00500) $o9mil ob pmmitiidd’ LiiSTg BB )0 Cgmy o5 Wi oy lyd (b .S (o0
(H=1,0=1%,Fe=08:8.m0l ") (.cewl %obo 9 %Fo wusiyjas Fe' T ,Fe'™
1) 50 a1+ el S5 05 g juud —> 38 oy U5+ O
IT) 38 09 05+ doasS g o o3 s —> Sy + 38 oS g 0
Vav (f VAY (¥ YA (Y VPA ()
§ sl G y3b gy ) iy 3 5 Sy plas —YYF
ool 5 oWl Bpo alB Cais doys A0l i g wums e S5 1) B S 40 ez ge slacn,Se s odes Lidu o SIT ()
e n 8551
Dyl (6568 3l gy cnl 5l g Cel iy 0,65 i ‘53\3\)_‘9 Qo5 S Cl A S S s 5o (Y
WIS gyt JE gt e heStd SYL sl s o a5 Slale 5wl oo 2ol YU 4 (s 5l Lo peait £y o (Y
Sy se Wts G 1 5 00 o,STem ol Laodis¥T 5 (6 ity e 45 55 oo s pl i (glrdy K J5 30,5 3Kl (F

Slilno ploit Jowo

www.kanoon.ir



1) tazino o psle ) ol oo 901

Wz g oo adgi HIE i Fo /¥ STP Lol 50 0,8 YO oy & (g 3 oUT Gl 51 (sbalse JolS (isgm 5 =Y YO
(C=VY, H=1:2mol ) tuns so JuSitd gz 351, andol balsa oy 5 duoyo
Yo (f 7Y (v e Yo (
Sl cawydl pj glaady 35 51 Syplas -YYS
g o A28S LSJL“"" osle G oaizle OIS dan feily 5 cdiizx (65,50 Eaemme 4y (pure jLES g oo o ()
el iy STy 55 50 T goae e Ll ol Cote AH (55lS 2y LuST GBS s (jinsgid STy o (¥
ol AH > 0 lage G5 55 (5513 50 5 sl olpod 65,5 505 b 55 Ll olgo S50 el s (¥
e (H=0) sy T 5:50ke oo ST Jgo S 50 laisey (28 sl 03Y (65,1 ke (F
FeO(s) + CO(g) = Fe(s) + COy(E) Ty 10t (IT) 2T o555 1/ oA Gyt §f 5Ty ooy (slb 5Ty cillao ~Y YV
Sl pIAS iy (Gouo 53 03k g 3131 Lo )8 Jo5akas IV
(O=1#,Fe= a?:g.mol_\)
)Fey Oy (s) + CO(s) - ¥FeO(s) + COy (g) :AH, = +4kJ
) Fe Oy (s) + YCO(s) - YFe(s) + ¥CO,(g)  :AH, =—vokJ
IIT) YFey Oy (s) + CO(s) - YFe Oy (s) + COy (g) : AH, = —a¥k]J
as (f AS (¥ VE (Y £f ()
o 53 305 STy (AT annl 0,5 31 Ja59kes BF 9 VFY FY/A ply i 5 4 T g (3590 515 ccundl S (359w 3ol -V YA

(C=\Y,H=1:2mol) fcul plss Jsjobss
YO(s,281,5) + YHy (g) > CoHy (2)

+¥fY/7 (F -AO/Y (¥ +AOIY (Y -¥fY/i7 O\
Foamwl Cawyd 35 S 35 090 50 ) G ,le 510,90 9 VY4
(0]
HO OCHV
O:(|f
H

g g0 B pan (ST HE Jgo 0/ VO T 51 0,5 1/8 JolS v guu glys o
D ge <l o 0 (eI 9 (651 T i ol 03,5 £95 s i o
s oo (55950 o] g 4 45 3,10 0929 )T T Y () Silog T Al y0 0
00 STy oy Jao B Ll oolo ol 51 Jgo Sy ol (058 SaaRls (g s 51 comslin Lyl 50
) (F Y r Y (Y O
STy L e oo ) 5 (5 i) B dtiizmo Sy (390 ol jLS g Loo Layfyis yo 1) Hy 5 Jgo ¥ g Ny 515 Jgo ) -YY.
12 03900 5L 02 b Sligel oy (GiaSTg JET 51 4l 1A ©obdS 51 g )51 .05y plwil Ny + YHy — YNH,

mol
Ceawl! ,c‘.)S

— o 00 83L (] 53 TLigel adgi bawgio Cas puw (il
L.min

of/oY (f o/ Y (v ooy (¥ o/N (A

Slilno ploit Jowo

www.kanoon.ir



WY iaxdo s pele ) 2ol sos 903

Sl cawydb p 5 gy 35 51 Syplas -Y¥)
el T3l 5pS wosle 95 (al (B 5 0351 e il 5l kend S il (J5Ss0 ot sy e O
S w8y ol ads w3l sladle ) 5 09 s oolinul il 55 5 5 pSiale y5 o po a5 ead LSas sl SLII 5l sy (F
ol arsls il g BLI 4y cos
el (519,381 50 Cad ol (y93 ST 5 o0litial 950 josls sagise )3 (gl 4 (G (Slagyg Ul el Cund (7
I9V9e o 9 Ol e g Joe i GRS s 4 oS 039 JsSUgetnd ) Sl pladiged iy 13 397 ge (eFsn 5 Gedse! (F

Al JoSge oS 5 plo 4 Cus 55558

Bl 2 €900 bl o b pno sogise JoSUgo Y/ FoAXV" " gamo 55 ey il b (s perk g wiulyd 53 51 -YYY
(H=1g.mol™") o5 anlss o5 wix sl ol 53 99250 ()38 )00

Ex1o ()

~ S o v

f/AXYe (¥

gxye @ (Y

£/ Axyo 8 (f

(C=VY, H=1,0=15:8.m01 ") Ccunl causy3b iy 35 oIS «p1 sl ylislus 4y dgi b —YPY

(0) (0]
I I
& n
M) ks Lo
T P
I
C-0-CH~CH~0-C
() ytis L
sl asligo S & bgiye (V) ,653Lo 5 sl G 4 bgaye (1) 56500 (O
Al cessty CAHRNYOy  JsUs0 Jsa s b aseligs o o JTanal 0 ool 51 Jgo 90 b (V) sl ol cpual (2STg 51 (Y
ol Jso 05 Vo F il il 0 5858 L (1) i ol sl Jpo o2 Ssli5
L 5055l sl b (1) il 5055l JSU 25STs 51 g sl PET ey o soliisd 5,50 al slas (1) Hlislos 5055k o (F
S5ign JeS5 sl by o))
19 45 el ko S5 3l 05 FIFY ST oS oo Jo (A =18MLTY ) GT d YIF 50 1y ligus s jwio s 53 (5 5kla —YTF
ool yo euls Jo MgY+ 09 aa b JolS jabas 5,10 0929 o3l #F i.c,.w (Al uBL) ] 50l g juzxd ) 3o ST Coomndd
] PP Sz il i Sl g (o1 e Sl D rgmsy oSl
(C=1Y,H=1,0=1%#,Na=Yv,Mg="Y¥,S =vy:g.mol )

Yoo (f YO (¥ Oo (Y Yo ()

Slilno ploit Jowo

www.kanoon.ir



YW iamio s pele ) 2ol sos 903

S olasi 4z el 15555 HB dind al Gidgy <ol 51 HA s sl gy <ol cmro slod 5o aSenl 4 azgi b -YYD
Sl Cawyd 5 sO,Le
ol 35295 HB auw! pH 31 0100 HA sl pH (T
sl HB Jglono 55 slaad ol 51 pidis 051900 HA Joloxo )3 pgnigjons slage slawi (@
el 335 )5 HA Jolxo pH 51 HB Joloxo pH ccdald 5 Lo J5 51 oyluasly byl 50 (@
sl 48,0% ST 30 HA ol gy win) 3 9 ol wialy o T 50 HB ! s a8 (&
¥ (f Y Y Va

prS oYY ol amy s 5y i Yo pane L5 1/ 0GMLT I8 L sl yid sl Jolono 51 YML a5 90 53 ~YYS
Sl plas adgl Joloo 30 HNOy coy2 w00 wgin o Jols PH =¥ U Joloo g a8LS) oS g o o3 o
(Na=Yy¥,N=1f,0=\¢,H=):g.mol ") (oS 58 o NAOH 1339331 151 50 Jale px yui 1)
o (f Yo (¥ Y (Y Y ()
Fam] Caw yo g 35 plas’ -YYY
S oo Ll oaials” (28 )5 052UV oo Y 2 oSY jate b (1STy 50wl poms BY 30 09 2SINVA L yaite (pego a5 X jaie ()
STy e VAI(S) = YAI ™ (2Q) + 57 25Ty bt soinsl] 58 L lidgs (A1) e Syl Jslons (22515 3 (¥
ABS o F YCu'" (aq)+re — YCu(s)
e co Jraus 4Bl (ialS &s8 a4 coals 565 (il iiSTges jo (V
S o Uiyl 1) oy, 5i) ooinST 25 3186 5 (oSl 535 ,05) oidlS ki ol Lansls (¥
WA 39Sl (g slae 5 g Sl S po Cupr ol g o O)libiwl b Jgbups 51 JSiin SIS Jokw 5o )ST-YYA
Sl Cawyd 3 gy azxai jl dluwi dz b B 59 wiSI! Coouw
D9 o0 099381 A 59 iUl 052 2 900 1 ey HO (Sl 508 (g Jde Jdd are
Wl oo Gl B g uSIN SBI1b1 )3 Loy gai s Cile 5950 41 o (535l (SdiunST &508 (1392 yhoS Judo s e
Wl oo Sl A 59 SISkl 53 Jolone S5y ol 5950 42 00y (395l (w1 ©ja8 (392 ylw o 40
B 39583l Jolwpa 51 Jolsiito 0,132 31 joue b ailgi oo (o 5l b glodigS oy 38 (Swidls' ©jud (409 yoS Julo a0
g 7yl
Y (f Y (Y Y (Y ¥
ot il VXV e T MOLS T il S ks 0 ST 5 D s s cains p0] Axkad Sy ilyS oo 40 55T~
il oo Gl 0,8 Wiz Wil o2 alBO Y
(H=y,0=\#,Fe=0#,Zn = 9a:g.mol_‘)
g0 (f Yo/YA (¥ O/eV (¥ Ve/NE ()
el ouls ey (w500 43 (T 0159 9 (50T 8,50 4y 35 plas -YF .
2l oailig 315 slagspr ol il s i (ol 51 oot 3,30 ol 25 o )
2l 53l 5 3 by Sbley Wb s (159, 15 T (59, Cal )13 45 o (V
g oo ALl (5 b Sute b &y Juate 39 28Ul oy Sl eanl b cnl 8t L (Y
loge ol s @ Sy iUl ol cle g T a3 Jsbo o (F

Slilno ploit Jowo

www.kanoon.ir



¥ iamino o psle ) ol oo 901

LS s o0 &yl |y el O slo g oS (ITT) (32T 0y a0 38 YF ¢ s (o0 55 w030 FY ol 45 S5 aigus Sy -Y A
C sl jolizr o piiag onilo (5l Aiged )3 (35S (o0 y2 S0 g i Sl slaJsSIge Y000
(Fe=06#,Si=YA,0=\¢,H= \:g.mol_\)
YYI¥Y (F £0/F0 (¥ OY/VF (Y Y O
A ST 8L STy (b B g 5 55 L 4STy (b A g eog gloyed Joua pow alid 4 Glae B g A slajls Y EY
Flaml Cawyo ) dllan 518590 i wlwl (! 3 A0S o0 Wl g 0udaS 0 s Bl 9 9, sl yg)
o] iy BO oS 5 850 il gy8 HLST 1 AyO &l iilyg pd JiT e
555 03listus! Loy pgilBl (sl Ll divy cbilax g1 B 38 51 (g (o0 Curgb) 9 (3 jamST @ jgle 53 0
D9l o0 98 ACT 3l &g Sy &y Connd (5 FYL sLLod 10 B asdlgus 1 (s diged SO ol by 55 0
ol il A 318 51 ol (g5l )b Rz b dwylio 50 B 3l 51 Juol> slagygnils 50 Sz o
V (f Y (Y ¥ (Y f O
§ il o )3 325 dlno 310590 9z ramad G5 (sloJutno Lansgi 9395 39351 30 39290 (o ¥T JuSid b Bl wiyly 40 -YFY
ol 03loyS s o5 U yhas o Wrod y5ly8 4 suiu¥T Glajl5 ded b uiylyd e
WNigi o0 ploil Cus pw s 3 b slalod j0 b Juud ol o ooliiuw] (SwadBL sla Juso jo 5501 g5 a3l ST
23,15 it gty S5 3G (o, 831031 b oy ¥T o1l Jrous o iaSTs 033l o
Do oo oolaiw! (Pd) pr ¥l g (Pt) (v «(RU) 989, 5o )5 UL 31 cinad G s> Joo 50 0
DSLS oo (Sopol o S5 (14315 s gl (595 32 1y LS 5B« nd B Juo (21, (0l 331 612 0
V (f ¥y Y (Y fO
Lod lod 53 STl lyE 5 5d ¥ S35 0 COCly (g) = CO(g)+Cly(g); K=/ ymol.L™ Jolss <y ) sloges gsllac —YFF
Jse (VY/Y 2V A) S anlys jaler oy a4 o Jolei 30 635 (s Jge & 900 g il 99 dilolus pox>
VY ()
VY (Y
VIE (v

Vo (F

obej Sl Gy 5 ba 35 51 Suplas -YFO
Do 1y S5 (A 4l S y9alges d 28Ty ol 51 PS5 0 45" 095 0 plondl STy Al 50 90 (o el Sl g ol 51 il 3l 2 O
S5 o ail (PET) @Y 5oyl b ol ar g ey 5T 5,k (V
Beyer 4 (P plie 5 (hed sl g (sl L €9 Bpl5» sl (F

el ot (SAl Gl 4 woy0 A8 osls b e 18 a4 Cond 00,0 A/ ol b e 318 cal8 (F

Slilno ploit Jowo

www.kanoon.ir



10 razivo 5 pole ol ) golr (9031

et Raglie @ AB 8lold cond abd oo (3L 1y g ofy LiSeS Seilouds b 13 JSb ~YES
AR / \ . A
Sl yadz CD alols
o/ (A
Yoo (Y
Bvy Yo (Y
c—D ofo\ (f

(g 4 Cowly 3l o Jay) Tl ouds (Lo ycawyd 4y 35 plaS 10 wua 4 a5l p5 L Sww (o (o —YFY

D F 6381 E 38/ Bay/Aay(

E s3qa5/ F 350/ C ¥ /B ay (v

E dsa/ D&y /CayY/Bay(

E d5u/ CaY /B oy /A gy (f

Sl Ym0 55 ke plUS (il o dg0c @ ygu0dy ol Wl Hloe 1 o yg5 aF olKon Y FA

o Loy aald pgiz 8 Sas (o (¥ S0 )18 ad e b ogs Aol aSTas 1o e ()

el Cgiz B b as deiul o slual Gl (F Ay 50 097 Slaie (y yieS Ay sagd aly SO (Y
S Sl gy plaS Wbl (yguly g 45 2 5l pgw Al> 5o 50 -YF4

S 85 ph 4 Foke JBa Ladys 58 (Y S8y pja S S Ladyy il b O

S 85 59, S o b ays 658 (F S 85 59, FpS Cwls L ad)s 555,15 (7

€319 9929 23 (S pIAS S 5 53 (o) Soler Bitwrgy 3O el Sl Gy puaie (0 i 0lgly8 -Y O

Jul pgi,S (¥ Geie (¥ S 508 ()

¢ ! gt BOSandls JSid 892 g Licwo b alasly 50 315 W Le 1 0,90 di —¥ON

W5l i (5 g ooten Ll WSSlgF oo i LKy (A

18 (2 lSlo g 2lo 5 Lics o 5 @ (59 9 odge (o

D JuSlid (g My 8BS S (g s Wil o0 N (2

ol Ja0 (loyF o) ot Ol i S Sl JSis o (o

sl 3 0G5S 135 ola3 3 5153 Slgn g Loy JiSS ol (&
¥ (f Yy Y (¥ Y ()

Cadly oo yoiaS 53 33l (SLAG > plaS a1 by yo Colins (2 35S 9 (2.5 Gl ol s Y OF

O3l = 635 e M (T assgjlazl o= )b s (F e s (835 yo DS (Y Ogele — 35 by ()

Sl 5590 pluS @bl 31 pdms )0 (Fumo)y 3 GLOT & J ion 2l L Lo O 39,5 cde -YOV

s il b3 (F ] el 231 St e Gl (Y i) e 528, 3 (0

b ol acdls oyl pd dz agl ddlie ol cbogylasul bl coils y ol aibhie Ky howd ST 1 26,8 & yq0a —VOF

S 9y owd GLOT 5l cisls p &1

AS <o (s bl $YL Jgexe o> 3l of TH e (z

3,15 (60l 3 ool Laldl i 53 (Fuoj i < Gy J56S 9 ol 9590 5 12 -Y00

0yl Eote flldes (ghoing slooslo 55l 5 (sreal 2 esieiny 2T 09 ()

| SRy P L;Lm;;l l; 0)5}).3 )| LSMJLJ LS")"Q'; LSL°°)5)*‘ 3 l—Q\_J)LAA} 9 WS o )‘ L;))" yao .. (T
Lol b o ay ol Ll 5l laaiil 5 0 (ue ) o] 5l (6,10 e (FF

Syla 18 laasil 5 o 0gd go gyl Loy 5l aS o plael is (F

www.kanoon.ir



\$ amino 2 pale by ) gl (g0l

i ya C g B g A ojlg0 3o sl i dw S ilgd o0 Sl S -YOF
63,10 3929 3234395 990 Wiz 9 32343985 390 Wi

Yo — O

Yo — S (Y

V¥ — L (F

V¥ — S (F
* Sl o3l (gl ommlion sl anSs aidles o (309248 594 59 Judods L Kiw pluS’ ~YAY

Su3les (F Lo (¥ 925 (¥ la et (1
Sl it 4yl 2 D959 Sl cigus y9iS i 35 ~YOA

A8l 8sgS Wgs (¥ e 00 3 OlgPel (g0 5 ()

3t ] s 5o ST 5 95 (20555 (F s gy a5 s 5 (S5 (F

s 85 Les £ 5 50 )18 Hloged l odgamo pluS 13 (g 9 @ Al (AL ) Bubiog (RS dw (o
1 SIS Ly yold &5 5le (5110 1A asls
Ol (Sawwg hls 1o ol
Olggiw! (Se1 a4yl Jis! iz o

= - A-A-B 0
C-B-B «

C-B-A

O™ 40959 b I pao jluie A-A-C

Sobls y5 e 05 Jopmo ) o 5 Juolgd 51 Soplas jo wg 4o YS! Sleaisbw plan o9 (s (B3 L =Y 5 -

0300y (b3S o 3l (6 yaglS Vo e (Y 05 imeey P S yo 5l s yeskS Ve ()
03 0wy s 55 o ) (5 yagkS Yoo (F 03 im0y 7dam 35 50 3l 5 kS O (F

£39 gole Jund Sy ) b JuuS 45wl ploj plaS & gy po i iy Y X -YF)

.o.o.o‘o.o‘o.o.o‘ o‘o‘o.c.o.o g}""ja O (\
e oo 0oXeo oo oooyoo [ ot s v
AR Seily95 g5 (

..‘.‘.'.... S U")B’L"“" - O'-?"“iﬁﬁ‘))l (¥
s, = 5 (F

ST oo Cawddy by Lidis T bawgd cyo gAY plas oledlbl -Y$Y

Sl ouls gl (S ydas 40 35 plaS (! bl ooy Azesry 46 L abaly o -YSY

el o S5 Llhel 8,850 51 ey ol it sl i ples ()
)10 G F R (r 05T 055 AD) 4y Cuns 5l 0gS i, (F
Wgdse S8l 5585 3,8 0 50 lnl slacw (n i emad (F
Lol a8 5 )18 Gl 0 Gler oS (p 5 g0l (F

$9) Briwgz g @b (F oo 0 = dag )l (Vs ol s — s (V o2l 638 o olpl O

B, O yguo Gl oyluue Ak 4 K 8 Lot ol yas (1
18 1,8 5l Adlaie 5o Bsas ol gl s 53 (@
0,10 5148 090 85, 5o e i I doyd Yo dgus yoglyls bl wl (o

ol 3lgal Bl ol pelie (K (o (o (&
Seo(F &g T (Y eV P



