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L3S pasuda ) D g8 sl 1Sly g (1
g |y (B) Sz b 5 (2) 5 (1) )lse (sl pliond slo Jgo 8 (o

L1 (9 jped)

a)  BaCOs(s) —2— 000 (1) 000 (s) + COx(g)
b)  3Hag) + Na(g) —=— 2NHjs(g)

c) Fe(NOs)s(aq) + 3NaOH (aq) —— Fe(OH)3(000(2)000) + 3NaNOs(aq)

a2 Gl ol 0313 OV lgw & 15 s STy 4 angi L =34

s [ C gD le STy £si (1
ﬁ gt |y () (S5 b 5 (1) 5y50 (ol Jse b (o
10

J
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(i g s 11 16 cladus ! Jg) phds (3) ash (5 9uiS (s Ll (o5 91 g0 Y1 fuu

~

wianibaple oSty g9 3y by did
> <
1) 2AgNO; (aqg) + 0000000(aq) ——> 2Agl(s) + Mg(NOs),(aq)
<) KyCOs(s) —2— 00000 (s) + 00000(g)
0125 |(92 5151) LS JolS Cowlio (5 8515 b 1y 5 ke ¢ U5 15 gla o3l 51 o3lised L -36
[ OB T )9 ]
€9l (oo A5 Tl QLB (slajls sy 51»
075 |(92 5hp) g |y €C» gDy gear g LiSly £95 w5 6B (ST lond § Wdlro 4 dngi b =37
a) GCHsOH (I) + O(g) —— COx(g) + HO(9)
b) 2KCIOs(s) —2— 2KCI(s) + 30,(q)
¢) CaHa(g) + Ha(g) —— CzHe(9)
0/5 | (92 pyeh) LS et ) g5 g STy g9 -38
1) 2AI(OH);3 (s) ——> AlL0s(s) + 3H,0(Q)
<) 2LiH (s) +B;Hs(g) —— 2LiBH, (s)
0/5 | (92 jpseb) - S 9o |y G y3U 5l Gy JSWG ¢ 15 Oyl g U b g yd Cpaand 51 e =39
€ogd o il y3eST S s oS ool @l 5
075 [(92 cs5) g Ty 525 40 oo 831> gl STy £95 -40
1) Zn(s) + HPOy(aq) ——> Ha(g) + Zng(POs)x(s)
2 2Li(s) +F; (g9)— 2LiF (s)
&) Aly(SO4)3(s) ——> Al,O5(s) + 3S05(g)
0/25 | (93 5b) C WS adda 1y g5 GWS1g £ -4
Na(g) +3Ha(g) —=— 2NHs(g)
0725 | (93 sk ) oS OBl g5 Oyle gl cuwlio (5 0515 ¢ 315 JATd ol 851y & an i L -42
(95 b wls - s o w b
€L )5 dals ©ygeo s 08Ty o 98 51,8 Sllgus (H) s 51 Jgloro (393 (cageizagll 39 askad S, o8 By »
0/25 | (93 s IS OB g5 6 dhen (10,5 JolS (gl 1y Cuwlio (g 2519 ¢ Buw 831D (5 0519 93 o I -43
€ aS o Mg 3ST 5 5 005 a5 L) 51 3 (sl = o SIS ) wile pla S 5 »
0/75 | (93 jpueb) Do) Gwly 51 3,190 4 uwd 8313 (gla STy 4 angi b -44
a) 2KMnO4(s) —— KaMnO4(s) + MnO4(s) + O(Q)
b) NaCN(aq) + AgNO~(aq) —>++++ (s) + NaNO-(aq)
L3S paseia <Dy @@ gla sy g (1
CasS oSl «b oy sty (o
\ J

1]

www.chemyazd.com



(ol augs 18 W11 oladus Jgl phds (3) ascd (5 9uiS (s Ll (o5 915 g0 &Y Guu

wianibaple 155190 9 223 Jge R S
2 ol Cowd 1y Consl (359,98 % 7169 5 32,8 % 92/31 Jolid &5 78/06 G.MOI™ Jgo 012 b oS 5 (JoS30 Jgayd 5 (52,55 Jga s -1
(85 5b) CoHs: Jgsdpo oy 3 CH i o gop 1 e (C=12/01 ,H=1g.mol™)
125 (85 ) (N=14 ,0=16 g.mol'l) Sl 1/39 g0 4 0/62g N (g1 ,1s a8 wy yol Comwnd a1y (omS 5 (1355 Jgo 8 -2
NOz:;,/J‘)i}
0/5 | (85 css) S By g 1y € g paie &3y -3
175 flyoske opl (o920 Jgopd . Cawl (C) o0y 387 g 9(N) 595w 41529 «(H) 39,0 1/61.9 (glyls sl o3k 31 digei S -4
(86 11 CHsN © (C=12001 , N=14 , H=1g.mol™) syl Cawd
075 | (86 ssuseb) g Judd 25 O5be (gl -5
K g g0 odlaiwl STy (5 ol jlge (5 Ablre I (6 yieguS giwl (glo dpuloee > »
75 (H) (59,2 % 8/59, (C) 125 % 73/92 Jolud (55 9% diged . 3,13 3929 55T 3 o5 Gl (coww 9 551 Skel S 5 G (3955 -6
(87 5by) (C=12/01 , N=14, H=10g.m0l™) . sy el cows a1y oo o225 oy . Consl (N) 35055 % 17/224
CsHIN & g
0/5 | (87 es5) LS JolS pals S5 1> (gl o3lg 5l edlil b 1y JB clals 1 Sy a7
P E——
ol o s 4 oliosd S 5 Bpaie 1O 8 s 2oy g 02D LSS (6l s i CSpais g 4 )
1725 |(88514) gl Cwod a1 o (255 Jge . Cawl (59,00 4184 G g 19,5 14/53 G ol (s )59 yhud 3l digei Sy - 8
CHy g (C=12 , H=1gmol™")
0/25 | (88 jpue) gt 1y G g 30 o yqu0 pd . WS adine |y g5 O)be w3 b gy -9
kgl o a ly ol (255 S0y aleowd S 5 5 pate s 48 Gk jl olRialejl 30
25 | (89 ) ol (559,32 %20 9 03255 % 8O (51,15 &5 g pol Cuwd a1 1) (oS 35 (o225 Jgo 8 -10
CHs: g Imol C=12/01¢g Imol H=1/00g
U2 (N jmed) (S=32 ,0=160.MOI™) . cansl cy5mS1% 60 g 3,555 A0 ol o5 39,91 Cwd &4 1, oS 53 52525 Jgoyd -11
SOs:Jn
15 | (9 ess) - 3y15 501 % 4218 ¢ 09,5 % 39T ¢ paaww U 17/5 oS sy yol Cowd 1 1y (oS 5 (2,55 Jg0,8 -12
Na,Cr,0; | (Cr=52 ,0=16,Na=23g.mol™)
175 | (92 jpueh) - Sl yhand 05 4413 g 5emST 0,5 56 Jold o5 g y9l Cowd @ 1) (S 5 (2925 Jge,8 -13
PxOs :n ImolO=16¢g Imol P =30/97 g
- J
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([ aalins g asgs 18 M1l slads: J gl hds (3) (soch (5, 9uiS g Lilaial £ gud go 3V s
wianibaple 155190 9 223 Jge R S

(.

<
2 35952 % BT ¢ ShTA )15 03k () &8 Cunsl 8315 yLid W (o0 Cowd 4 o5LT olS 1 a5 JT g odlo S (g i (5 43205 -14
a9l Cowd a1y T g 03le (2025 Jgo B e ail 0 (3a5 % 1T/ 4
(92 ) Imol C=12/01¢g ImolH=1/01¢g Imol N =14/01 g
CsH/N g

U5 cosS % 54/53 (glyls odle oyl a5 ol 0315 (L 3,15 5 9,5 gilw o Cio 3 &S TGS 5 S gpais g a0 -15
1mol C=12/01¢g Imol H =1/008 g I1molO=16 g
CoH,0 @

U25] (93 joeid) c gl Cawd a1y S 5 ol (225 Jg0 8 ¢ ol piunnd 21 g mrs 069 Jold gy S 5 S -16
Na3P : g Imol Na=22/9 g Imol P =30/97 g
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(ol augs 24 118 cladus ! Jgf yids (3) ascd (5 9uiS (s Ll (o5 915 g0 &Y Guu
wianibople | |0 gls wo )i g o052~ (052 R0 98 gl

30 9 oy, aid

075 | (82 <s2) D 3,S and gy STy Bille g o1y« NaN3» a3l pyow -1
2NaNH,(I) + N;O(g) —— NaNs(s) + NaOH(s) + NHs(g)

] o Cd & 2 g,0m s S iz € 398 e JolS 5ol 4 NoO(Q) 51072 MOl ilefl 5 5 51
V/29 g NaOH : g ( NaOH =39/97 g.mol™)

025 | (84 1)

oS Jol8 1y pg oy le I8 JAIS ol a3lg 5 adliwl b -2
[ wrow csieS |

e 1L ojlgen Lalls ¢ osle Gl e e el (lpy LAIBL Blgo b (13,5 IS plSin

Dy S aly bl el

1/5

9N 2 B pABEU) T Cuwl L5 3,90 % 80 ogls (5 y3 b g9y B 0,5 N 05 STy B 0,85 515 53/93 9 g and sl -3
(84 5bp) (Zn=65/38 , Ag =107/86 g.mol™) (S o 5 g STy 43

2043 g Zn LAt Zn(s) + 2AgNOs(aq) —— Zn(NOs), (aq) + 2Ag(s)

0125 | (84 )

D 4l AL s osle (s i 65 o8 ) e L olgen pall (5 ole G 1 une ke (el (sl

US | ol i (258) Syl 5L 185 (ogls auo )3 L pivegll 391 05 Wiy 05 STy Bl 32 (3908 5 0,5 40/0 (5 and 12 -5
(84 ) Imol Al=27¢ ImolH=1g (OGS oo CS g STy 30 g W o ABU
423/52 g Al Lallsb @ g 2Al(s) + 6HCI (ag) —— 2AICls(aq) + 3H2(g)

Y75 | (85 sb3) Consl g2 ST (3 p1 1S edlS a3 O (339381 (CoHo) il 515 sdgi (gl (pWGlol 23l (yig, Sy -6
CaCy(s) + 2H,0(l) —— C;Ha(g) + Ca(OH),(aq)

(CaCy) sy S (AIBU (g digad 0,5 Wi ¢ hitan! 515 Jlo (g5 (511 Conwl 0l g5 ites! 515 32/5 G ol Sy o

40/¥) g CaCr sb g (Ca=40/08 ,C=12/01, H=10.M0I™") ool o pune % 84 Loglis U

0/5| (86 <s) MnOy(s) + 4HCl(ag) —— MnCly(aq) + Cly(g) + 2H,0(1) S Sl y0 1y ble STy -7

S 9w oo Do 3 31 0,5 Wi oS 03l UT5 Logld b anST (65 jiKie diged Sy I ,5TMNO, 0,51/45 ans slp
V/AY g MnOr Lalst @ e

15 |(87 jpued) Sl (o0 Cowd 4 sy (1) Qw05 Wi ¢ 3y mrtu (BLST lao 1 %80 i (1) oy 259 STy 51-8

Pb(NOs),(aq) + 2Nal (agq) ——>

Pbly(s) + 2NaNO; (aq)
YV/AE g Pbly 1

(Imol Pb(NOs), = 331/13 g . 1mol Pbl, = 460/99 g )

0125 | (88 pets)

365 oS o oy i 1, I gl - O
€ Gl p3Y aBL (g ole i Hlde o)lgen (alld g odle S 5l dume Hlade u~°L slyp»

0125 | (89 es5)

MnO,(s) o B .
o (W) L HCI(@0) sl S0l 5,00 GiiSly « olKitalojl 13 518515 (6 s sl gy 5l S0 »

J
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wiaaibaple | o gld ssju g (02— (052 S0 gS gl 223 g b, i,

(.

05| oy ln onlbe yob 1, (CoHig ) (US gl (JoSge Jgo 3 5T ¢ Coml (2,59 )0 catiar 51 (bolbeo (2359 & (pl & dagi b =11
(925bp) S ol 5l 3T Jgo Wi 2 (i Jgo 1 (b g 1l @ 5 STy caleonsd (5 dlae &) 49 b o0 o Sl
1215mol Oy: g 2CgH 3 (g) + 2502(9) —_—> 16C02(g) + 18H20(g)

US| %75 poghs b pall( NazSOs) cudlgw mows 0,5 W 4 e 0,5 38/09 Jol5' o g1y 05 STy 4 4299 b -12
(93 joueh) (I1molO,=32g , 1 mol Na;SO;=126/05 g ) §cw! ;L
40011 Q9 lp 2Na;SO3(aq) + 0,(g) ——> 2Na,SO4(aq)
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([ aalins g asgs 26 N 24 cladis Jgf GaAs
wiani ba plc STP Lilwe g ean— caaa ($ yio 98 gl

(3) s (598 algs Bliladial oo gud 9o Y s
30 9 oy, aid

N

0125 | (84 cs5)

L S g |y Sy Oyle ¢ Cawydb (g 05l Dia b gy yle 0 -1
casle oI (slod— py2 ) 9 b ) b a5 oo

0/5

(855bg) g S 33 b g yd (gl -2
C S ool 0ad dijlge (¢ Adlre (g9 il cuslie oz = o> ulpd il 0l o S (6 keg.S gl 4 bgyye blus (B > 5

0175 | (85 css)

St it D s 30 Cya0 43 g aS asie Iy g ole G db L g yd -3
€l oply g ol sbb oy il GlajlS 51 Jgo S el JLid g Lo > »

1 Fogud o0 Wy STP kil 45 SO5 1 pid wia yu5 LiiSTy 5 Wdlro 3ub (Al(SO4)3 ) ClWgw wwwegd] 550  J,l s @300 51 -4
(865)) Aly(SO4)s(s) 4 Al,0s(s) + 3S0s(g)
Vo/AYLSOr i 1 mol Al (SO,); =342/02 g
075 | (86 souebs) gt [y 0938 (] T390 (0 (6305 il (1938 PS5 S (ow 2 51 -5
129 (86 cs>) MnOy(s) + 4HCl(ag) —— MnCly(aq) + Cly(g) + 2H.O(1) S a1 blhe STy -6
§ Gl 5L (A (MNO,) s (63 35K 0,5 Wi 4 3 lwiliw! byl o 43 (Cl) 8 58 5l o 374 (5 a5l
V/¢e g MnOx als e 1 mol MnO , = 86/91 g
0/5 |(87 sp) S Jol5 Cawlio sl dolS pigi LTy 35 g dhoa =7
LSOV Py e Az b8l oo S ol slod 5 Hlis o »
25 (87 jyueh)

99 LD (0 (89 o°C ‘51039 1 atm )W)bd.g&ou“‘s-s
O

g
8|88
|

/80 L Hy @

§ el o s 35 3360 L L Jols' Sy el gpen 5 5 iz (
Y mol NHy : _ln

§ 355 (o0 g5 Sligel S5 Jgo aix byl cul o (&
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([ aalins g asgs 26 N 24 cladis Jgf GaAs (3) (soch (5, 9uiS g Lilaial £ gud go 3V s
iani ba ple STP Lilwe g ean— caaa ($ yio 98 gl PR S - PRk - )

(87 o) Fe(s) + 2HCI(ag) ——> FeCly(aq) + H, (g) 3403 oy Jlie STy & g -0
(Fe=55/84g.mol™)  sus o adgHy 8 5/6 L« sl 0,05 0 5Ll e L ool 316 58 x5 )il Lyl 5
13/96 g Fe: _lp

U5 | (88.b4) DGl ol 0313 Wi Cul glod g yLid yd U 658 On g NO STy (g (5 bz -10
¥ f A @
J - oatm
s EuradilCICOIO
o
¥ e
gy B Sl 93 53 1y 518 93l porde § 298 o (605 2om ol 5l (g6 3 plas ]
$ i § ol 005 plogl ( STP) 5 bl Laglys )5 STy ol LT (o
05 | (88 pueb) Gl bl ool Gl JLid g Lo 4> CoH(Q) ot 9 Ha(0) 0rjgssed 56 ot 25 STy -11
CoHy(9) +2H2(9) ——  C2He(9)
2LH;: g § canl Sl 3908 S5 1 x4 el 8 1) 10 281y ol
05 | Sl @3¥ 5emsST 55w Win Sligel 55 5l 5 Jol8 i1y (6] i drwlixe . ol s plodil Culi JLid g Lod )3y 5 (WiiSTy -12
(895)) 3/7T5L 0 g 4NH; (g) + 302(9) —— 2N(g) +6H,0 (g)
US | «STP Lulpd j3 g9, 515 5l 2/57 g ang 10 T3 ogls 20 )3 b ((CaHy) s e muadS 0,5 x5 STy 41 4295 1 =13
(89 css) Imol CaH; = 42/09 g S Cowl 03¥
3/3 g CaH, kb @ g CaHjy(s) + 2H,O(l) —— Ca(OH),(aq) + 2H,(9)
0/5 (90 JJJ)i) 4NH3(g) + 302(9) —)ZNz(g) + 6H20(g) s ol DS rolqd‘ ol )Lw.‘! 9 ") PRI Y) 0“35'5 -14
S5LNz: g 53 oy No(0) 20 w2 Oa(Q) (3 Jlaie b NHy(Q) 210 25

U5 | sei STP Lyl ;5 NO(Q) sid (sao i ¢ 0259381 3a8 ) 9 3 ] Sy i 0 1y % 80 ogd w0y U CU(S) o 0,5 0/4 -15

75/19 mL NO: _)p 3 Cu(s) + 8 HNO;(ag) —— 3Cu(NOs), (ag) + 2NO (g) + 4H,0(I)
0725 | (9! jqapeid) oS Ol 3l JA 1 51 cawlio g 43§ -16

(5526 951 998 = (oo 5 sl o 318) € )13 (5l 5 ol oo ¢ iliee LIS 5l Jge S ¢ il (slod 5 )Lid 53 il (wl ol 2 »

1] Sosis BLal e b (alls (CU) puo 38 0,5 6/35 STy 51 NO, 55 5l i ¢ 5 ylaslian! dagl o 45 i8S asuiio dline b =17
(91 jge) 1mol Cu=163/55¢g S 3gu (o0 g das]
4148 L NO2: Cu(s) + 4 HNO; (ag) ——> Cu(NOs), (aq) + 2NO; (g) + 2H,0(I)
~ 17
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(ol augs 26 124 cladus ! J gl yhas (3) ascd (5 9uiS (s Ll (o5 915 g0 &Y Guu

iani ba ple STP Lilwe g ean— caaa ($ yio 98 gl PR S - PRk - )
- <
0/5 | (9 eso) c oS JolS 1y 55 g dles - 18
€L, i § i Gl p iz b3Sl Joe S e ol lis g Lo o
1 [(92 joued) § ol (oo Cowd a4 15 iisSTy Gollre ¢ 3 ibiow! Lasl oad )3 (59,0 55 yid Wi O BLSI Jlado b 2] 14/16 g STy 31 -19
(1 mol Fe=55/85 g ) 3Fe(s) + 4H,0 (g) —— Fes04(s) + 4H; (g)
7157 L H; e
Dol g b3 S5 0 1) of S8 (0 Liid B35 590 55 1) 01958 o108 W JSUWG (pal ¢ 315 1,8 el SO LS 13 05 by SSSBL -20
(93 505)
05| bl > (550 55 52 33z ((CUO) symsST (1) o (U jlaia by (NH3) Sigel 55 Jgo 3/6 ST 51 S auslone ~21
(93 5)) Tl oo Cawd & 3,k
40/32 L Ny g 2NH; (9) +3CuO (s) ——> Ny(g) + 3Cu(s) + 3H,0(qg)
- J
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(ol augs 28 27 cladus ! Jgf yids (3) ascd (5 9uiS (s Ll (o5 915 g0 &Y Guu
iani L ple S Sl I Al

1/5

2 Ul ddls 3929 55 Do ol ;5 2L NaN3(S) 08 s ol 56 (359,%0 58 65 /1 L 4 1gh (g dsS 4 b 2 12 -1
(Na=22/98, N =14 g.mol™) .cusl0/916 g/ L Ly, LaiSTy slod ;2 Ny 55 JIa § 5 s 1, o505k 58 poe
(82 os2)
92/26 g NaN; : )¢ 2 NaNs3(s) —— 2 Na(s) + 3 Ny(g)

1/5

S ST i o Wi ¢ Al Ol ealy 41500 JolS (6 41525 51 29w (0 4130 5 ST Grllre ol gl awlly -2
(83 ei)  ( KNO;=101/06, O, =31/98 g.mol™ ) . cusl 1/25 gL STy basl o 45 e 5 IS § 3905 0
569/60 mL Oy _Jn 2KNOj3(s) —2— 2KNOy(s)+02(0)

1/25

bal s 3 CO2 588 I § o1 b5 (alls LioCOs(S) 0,5 Wi &1 y2j STy 3 (CO2) T (63 (32,5 55 S L sy gl2 -3
(85 pued) ( Li,CO; = 73/86 , CO, =31/98 g.mol™) ! 11 GLT Ligles]
9/23 g Li,CO; _alls: I Li,CO3(s) —2— Li,O(s) + COx(9g)

1/5

(86 jpueb) (91 (loows Jgo,8 b 9 S5 e 3as () U (1) 3090 ) - S s 1, (&) U (1) 3,190 325 (5 00 Jo (5 Wl ;5 -4
O3mS1 J5 IS (8STg bl pd 53 S 213 5l SIS ey 05 i @2 25 GRS Ty (¢ ddlae Bk 50T 55 SL Mg (51
Imol 0, =31/98g , 1mol KCIO3=122/51g .cw! 1/28¢g.L™
2KClOs(s) —2— 2KCI(s) +30,(g)
7gKClOy = 8LOy x ‘;”80\' (()mol(5)  (Z)molKCIOy  1vY/81gKCIOy e
(DLOy  1V/4AgOy (£)mol Oy 1 (©KCIO, = 16/34 gKCIO,

1/25

ouwi ddlgi CO, 515 0/2 L« Jol5' (yiiSTg 51 (gt . ol NAHC O3 Jold 39w (o0 329505 sl 3 (ylgis & &S sbni 0,8 £45 S -5
Imol NaHCO;=83/96 g 1molCO, =43/99g ( J%CO,=110g.L™) § 34 o bpas NaHCO; 0,5 s « s
(88 jpu) NaHCO;(s) + HCl(ag) —— NaCl (aq) + CO,(g) +H,O(1)
0/42 g NaHCO; : g

0/

5 (88 pued) 2COy(Q) + 2Li,0x(a0) ——> 2Li,CO(aq) + 00000(g) . 5 JelS conslio Jgo b s b 1; Js sl -6

1/25

b1y ol 1, 503 J5 IS5 § 395 o slgs SO 5 5 i ¢ AL(SO4)s lilgs sl 0,5 LITL Jal 5 40325 51-7
(88 ess) 1mol AlL(SO); =342/02g 1Mol SO;=80/03G . sy b5 5 s 2 o 3/57
0/336 L SO; : g A|2(SO4)3(S) SN A|203(S) + 3803(9)

175

S Cowl ouwd gl M5 51 s i aiS dnwlime . Caw] 0313 (iiSTy HCI Joloxo (3LST Jlade L %85 ogls o5 1 25 g MNO; (s) -8
(89ob4) 1 mol MnO,=86/936g 1moICI,=70/904 g (. cw! 2/795 g.L™ Liglejl Ll o 3,18 ;5 J &)
6/2LCl, i MnOy(s) + 4HCl(ag) —— MnCly(aq) + Cly(g) + 2H,0(1)

125

9 A 50051 5 i ¢ S K 1 5 2125 Jul (5 4325 . 390 0 40555 5 STy e 51 ety <O
0/285 L O, i IKNO4(s) —2—5 2KNO,(5)+05(q)

19 |]
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\’
U25 | age oo gt e il (o0 Comwd @ 15 (ST 5k (N@N3 ) sl e s (5 2325 511057 (g 55 L g 005 glgp (g duns - 10

(192 cs)
90/50 g NaN3 : g

05950 3 JBe ) T a9 4130 b w3l i 0,5 Wi (N2) (5o J8 U o sy (812 Wil 5 65 192 (6 dunsS 2> (51

1 mol NaN3; = 65/02 g

1 mol N, =28/02 g (.2 5 ,50/9g L7 1,
2 NaN3(s) —— 2 Na(s) + 3 Ny(9)
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Al asg 34 N28 siladus ! Jgl yids (3) ascd (5 9uiS (s Ll (o5 915 g0 &Y Guu

wiani baplc oajls 9 0uiis ygaans Jalius PR I PP PRk V- )

N

2NaNH;(l) + N,O(g) —— NaNj3(s) + NaOH(s) + NHs(g)

§ ol pliS oS dgame (g oaimd STy . 35 ol LiSTy B wems o )3 N2O(Q) 516/60 goslre 55 1, NaNHa(1) 51 7/80g
NaNH,: g

129 (82 cs2) (NaNH, =39, N;O =44 g.mol™ ) : 5,5 aws 5 STy ilbae olsi o0 1y« NaNg» i woinw -1

075 |(82 ess)

NS AT g5 STy 31 531 il 65 40/0 g Cowlio dagl g 3 oS Cuild HURGT dawlie 1 Uy (15 gomed -2
2CH;,CH,0H —F2%%2 5 CHyCH,0CH;CH; + H,0
Joitil Adst s
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S o oS ol s (i s ) 5 5y (oS o il (0
8 o o |y O (AE TAH ) 555 (o )8 0 ((sinas | idgm ) sloS (6525 0301 sl onon misleyS (0
0/25 | (88 cs2) S dgui (o0 03 B3ko S (9 g SloyS (6 S 03151 (gl (5! Alawvg dx I =13
0/5 |(895bg) e gt |y Cow )30 (6 Ao Cowr > KW Sy 30 U yge0 13 9 83,5 adeiin |y g5 O )be S db b sy 14
€3 on 55 o s por > 1Sy (slosS ¢ e ol S S 5
0/5 |(89 jpuehh) g 1y Gl 9 83 )5 a1y g5 Oyl Gw )l b wyd =15
€ (o 65 0jlul ol jLas ) STy slo)S (e giwle)S So 3P
0/25 [(89 cs0) IS B ) Cawyd (s 4w 3 w5 o,le 3-16
€.agy oo S 4 ol ‘:j: ) 2 Sy sloS (55 o)l (sl o) gminle)S
)
05 [(90css) g |y Cle 9 00,5 aseiio 1) g5 Oyl Swdb L by -17
€ o9h oo o3latul LiSly AH (6,5 o5l8) ey Sled giwle,S 51
ooyl ol plas S (5 (Y98 cm ) STy plosil (s alaiono ¢ (crms geiasle)S 3 2
0125 {( 92 515 LS JolS Cowlio 50319 b Ty 125 oyl ¢ 318 J& 15 gl ol 31 a3l b -19
&g oo o3l Cul o 3 0dle K yidgw (slo)S (6553 05l (gl i il )5 I
N J
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[ aalins g asgs 63 159 ciladin agu i (3) (souch 5y 9uiS gy Oliladiel e gudgo Vg |
wianibaple Muﬁ‘gJ@wﬁ;ﬁSb&dlﬁﬂwm PR S PP PRk - )

’ ~
1/5 (82 ) +658 k] © g sl g5 Bille « ST LAIE oaudas 49 « SIO2 » (b Judd IS JisSTy -1

SiOy(S) +2C(S «wuil,5) +2Cly(g) + 2Mg(s) —> Si(s) + 2MgCly(s) + 2CO(g)
a8 Clus 5 sl ol 5l oalinal U 1y STy ol AH

1)  SiOy(s) + 2C(s «cuil,s) ——> Si(s) + 2CO(9) AH, =+690 kJ
RS
2) SiCly(g) ——> Si(s) + 2Cly(g) AH, =+657 kJ
SAsL
3)  SiCly(g) + 2Mg(s) —— 2MgCly(s) + Si (s) AH, = +625 kJ

owSly AH ¢ y5 gl STy 51 oaliiwl b -2
AH,=-393/5 kJ
AH, = -566/5 kJ
AH = -483/6 kJ

1/25 |(83 sbp) - S ol 1, C(S « cudl 5)+ H0(g) ——> CO(g) + Ha(9)
1 usl) (s« edls) + 0x(g) —> COA0)
2 51 2CO(g) + 0y(g) ——2 COx(g)
3.u8l)  2Hy(g) + Ox(9) —— 2H,0(9)
+3/55 KJ : p

S dawlxe g5 g WiiS1y AH 5l eslaiw! U1, C(S « cudl,$) + 2H(g) ——> CHu(g) @ sy AH -3

1 (83 jpett)
Lousl)  Cscedls) + 0(g) —> CO(g) AH, = -303/5 kJ
2,:515)  CHy(g) +20x(g) — COx(g) +2HO (I) AH, = -890/3 kJ
35,) (@) + 2 0d9) —> HO() AH = 28600 )
~75/2 k) i
1 (83@)) +38 k\]:;./quz %5&.)&»‘;30“5,9 AH .Aﬁ‘bﬂfoleé‘latm ,W,ZS"C dbb)bﬂ}‘shu&lﬂs -4
1:sl,)  CHsOH () + %Oz(g) —> COy(g) +2H0(1) AH, = -726 kJ
2 yusly) CH3OH (g) + %Oz(g) —> COx(g) +2H0(1) AH, = -764 k]
3.:5)  CHsOH (I) —— CH:OH (g) AH, = ?
1/5 (84)])}1) +131/3 k\]:;,/ng . .J.g‘)gi MDQ‘) 25 ‘_,4.,5!9 AH c(3)9(2)9(1) ‘5&: ‘,‘...5!9,‘ DDW‘Q -5

C(s « ceil3) +H0(g) —— CO(g) + Ha(9) AH =7
1) COx(g) —— C(s.c.il3) +0s(0) AH, = 393/5 kJ
2) 2CO(g) + Ox(g) —— 2CO4(9) AH, = -566 kJ

Y)  H(g) + % 0x(9) —— H0(9) AH, = -241/8 KkJ
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[ aalins g asgs 63 159 ciladin agu i (3) ot (55 5uiS g Clilaiel £ gud go &Y Guu
wianibaple MQZ‘QJ@JLSB&UG}?WL;A PR S PP PRk - )
15 | (84 jpueb) -1353/6 kJ: g el Cawd a1y 318 J&1s STy AH ¢ (2) (1) sl STy 5l ol b -6
| 2Ny(g) +6 Hx(0) +504(g) —> 4NO(g) +6 H0(I) |
1) Nz(g) +3 Ha(g) —> 2NH; (9) AH =-92/2 KkJ
2) 4NH;(g)+50;(g) — 4NO(g) +6H,0(I) AH = -1169/2 kJ
125 (84 <) -649/8 k). g DS dnwlxo 1) 318 JA 15 GiiSTy AH ould a3ls gla STy 5 aliiw! b =7
| 2P (s) +30y(g) + Ho(9) ——> 2HPO; (ag) AH =? |
) 2P(s) +g 0s(g) ——> P0s(s) AH, = -360 KJ
2)  HO(l) — Ha(g) + %Oz(g) AH, = 68/3 kJ
3)  P,0s(s) + H,O (I) ——> 2HPOs(aq) AH, = -221/5 kJ
U5 [2) (1) s (s8STy 5 oxliiast b 1, 315 J1 STy 3T ( olbonsd (50 STy (clo S (602 o 998 ) b (099 (3051 515 &1 L -8
(8550p) +22 kJ: g A9l Cawd
2N203(g) > 2NO(g) + N204(g)
1) NO(g) +NOx(g) ——> N,Os(q) AH = - 40 kJ
2) N,O4(g) ——> 2NO(q) AH =58 kJ
) S(s)+ g 0M9) ——> SOx(g) AH, = -395/2 K]
2)  2S(s) +30,(g) —— 2S04(g) AH,=? “TN/A KD
3 SOug) ——>S(s) + g 0x(9) AH,=? 395/2 K1 i
15| (865hba) +50 kJ: p gl Cuwd a1y IS JA 1y STy JUST(2) 5 (1) sl STy AH 1 oslis! L -10
CSy(l) + 2H,0() —— COy(g) + 2H,5(q) AH=?
1) HS(g) +% OAg) —— HO() +SO0(g)  AH,= - 562/6kJ
2) CSy(l) +30,(g) —> COy(g) +2S0,(g)  AH,= -1075/2 kJ
0/5 |(86 es5) 3,5 Cend alllamns job 4y (lgi (00 1) (2lbond (51 (ST 51 (g sl slo S 12 - 11
UTS |(875bp) . sajgl Caws arly o5 Jats (iSTy AH ((olosd (51 (&STy slo S g2y gor (938) o (1938 (920 45 & 1 -12
-2869/4 k) 1 ip | 2C,Hg(g) + 705(g) —>4CO,(g) + 6H,0(Q) AH=? |
1) C.Hy(g) +30,(g) ——> 2CO,(g) + 2H,0(q) AH; =-1326/8 KkJ
2) CoH4(g) + Hy(g) —— C;Hs (9) AH; = -137 kJ
3)  2Hx(g) + Ox(9) — 2H0(9) AH;, = -489/8 kI
54
-
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(3) s (598 algs Bliladial oo gud 9o Y s

63 199 tlads: pYa i
30 9 oy, aid

[ paliis 5 aags
wianibaple od i gy du HEISI g DT daculas
e <
1/25 | (88 5bp) +1313 KJ: g gl Cawd a1y ylaged g9y STy AH ¢ 15 J& 1y STy 5l edliil b (1-13
2CO (g) + 2H; (g) ——>2C (s) +2H,0(g) AH=-262/6 kI
* CO(g) +Hy(g)
3 T § 2900 (o0 bl da Curio y3 H(9) 9 CO(Q) bybea (-
3 AH =?
Y
C(s)+HO(g)
0/5 | (88 jpueh) +A/6 kI Jp S Cwl Jgo 0 Jojohs W AH, s Gl -14
(1) jusls:  CeHs(l) ——> CeHe(Q) AH," =30/8 kJ.mol™
() j5ly - CeHg(s) —> CeHi(l) AH, = 9/8 kJ.mol™
(3) oSy CeHe(S) E— CeHe(g) AH3O =?
0/5 |(88cs5) 3,5 (o oalliams yob @2 1) (aleonnd (51 (ISTg 51 (55l S5 (g (03 12 - 15
1/5 | (88 s>) -890 kJ: LSS dawle O JA15 WiS1g gl 1y AH® 5 b STy 5l sl b -16
CHy(g) +20,(g) ——> CO,(g) + 2H,0 (1) AH"=7?
1 asly) C(s .« cuils) + O(g) —— CO,(Q) AH; = -394 KkJ
2.:5)  Hi(g) + % 0xg) ——> H0() AH: = 286 KJ
3 STy ) C(s« cudlys) + 2Hy(g) —— CH4(Q) AH; = -76 kJ
15] (89 jpuebd) +50kJ: el Cawd a1y a8 JA 1S WiiSTy (JUST(2) 9 (1) o STy AHL 1 eslisiw! L -17
CSy(l) + 2H,0 (I) ——> COx(g) + 2H,S(q) AH=?
1) H,0 (I) + SOLg) —— H,S(g) + %Oz(g) AH, = 562/6 k]
2) COyg) +250,(g) ——> CSy(l) + 30,(g) AH, = 107512 k]
1/5 [ (89 ess) -818 k). g ol Cawd a1y ol Ja 1 WiiSTe AHT ¢ y5 ol ol 51 ealii! L -18
NoH4(l) + 2H,0,(1) —— N(g) + 4H,0(1) AH® =?7KJ
) NpHi(l) + 04(g) ——> Nig) +2H,0()  AH, = -622 kJ
) H(e)+7 Oie) —> HO) AH, = 286 k)
3 Hag) + O(g) ——> HO:AI) AH,° = -188 kJ
L 55
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S(s) + %Oz(g) s SOxg)

[ aalins g asgs 63 159 ciladin agu i (3) ot (55 5uiS g Clilaiel £ gud go &Y Guu
wianibaple MQZ‘QJ@JLSB&UG}?WL;A PR S PP PRk - )
\(
1 5,)  2Cu(s)+ %Oz(g) L, CwO(s) AHE = -169 kJ
25,)  Culs)+ 0xg) —> CUO (9 A = -155 kI
el Cuwd arly g STy AH® 20l 031 CleWb! S8 &
Cu0(s) + %oz(g) L 2CU0(s)  AH'=? kI
1) S(s)+ 09) ——> SOA(9) AH;=-297 kJ
2) 250,(g) + Ox(g) —> 2504(q) AH;= -19 kJ

gl Camd 4Ty g STy AHT 20l 031 CleWb! oS &

AH = ?KJ

cygl Cawd a1y 4 iSTe( AH™) (U1 pis 3 201 gla STy oS a9 (g (3958 31 odliianl b =21

U5 |(91 sbg)
1) 4Hy(g) +20,(g) ——> 4H,0(1) AH; =-1144 KJ
2)  CiHu(g) +402(g) ——> 3CO4(g) +2H:0(l) AH;=-1937 kI
3)  CiHg(g) +50:(g) —>3CO,(g) + 4H,0(l) AH;, = -2220 k]
| 4 CHy(g)+2H(g) —CiHy(g)  AH,=? kI |
=289 k) o p
75 |(91 jpueb) LS Gyt 1y B STy sl (UST S5 (indigi e D g @ (gl (EiSTy (T Jlade &y dxgi b -22
a) 2C(s)+ 20,(g) —— 2CO4(g) AH, =-788 kI
b) 2CO(g) + Oy(g) —> 2CO(g) AH, =-566 kJ
c) 2COx(g) —— 2CO(g) + O4(0) AH, =7 kJ +566 ki p
d) C(s)+ Oy(g) —— CO(g) AH, =? kJ -394kl i om
e) 2C(s) + Oy)(g) —— 2CO(g) AH, =7 K -222k) g
2 [(9ess) -I08 kI g el Cawd a1y 40 JA 05 GiiSTy AH ¢ Gud (98 3,8 40 L -23
| 2NH; (g) +3N,0(g) —— 4N(g) +3H,0 (I) AH =? kJ
a) ANH;(g) + 305(g) —> 2N,(g) + 6H,0(I) AH, = -1530 kJ
b) N2O(g) +Hz (9) —— Ny(g) + H:0 (I) AH, = -367 kJ
c) 3H,(q) +%Oz(g) —3H,0(l) AH, = -858 kJ
L 56
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[ paliis g ags

wiani baple

\f

63 1159 cladis | 2 g9 Gl

(3) s (598 algs Bliladial oo gud 9o Y s
ot (B gy 43 (ST g T dcslans

S g B,

UT5 | (92 slsp)

+65kJ g

S Ao 1y 318 JA 15 4iiSTg U] i ¢ oo 8315 g (WiSTy HUST i SoS @y -24
2Nx(g) + Ox(g) — 2N:0 (9)

1) C(s . cuils) + N;O (g) —— CO (g) + No(9) AH; = -193 kJ
2) C(s. cudls) + Og(g) ——> COx(Q) AH;, = -393/5 kJ
3) 2C0O,(g) —> 2CO(g) +O(g) AH;, = +566 kJ
UT5| awbre 1y « HyO (I) —— HyO(Q) » &f e 5,10 bias! (JUST ¢ uad (3938 51 03l 9395 g (iSTg (5 AIdlre oS 4y -25
(92 jpueid) +41 K lp LS
2 (92 o) -69% kJ: Jn el Cuwd a1y (3l JA 15 WiiSTy JUST ¢ ol 2315 gla LiiSTy ST SoS @ -26
[ 2Zn () + Oy(g) ——> 2ZnO (s) AH=? ]
1) Zn(s) + 2HCI (ag) —— ZnCl; (aq) + Hz(g) AH, = -152/4 K]
2) ZnO(s) +2HCI (aq) —— ZnCl, (aq) + H,0O(I) AH, = -90/2 kJ
3

2H3(g) + Oa(9) ——> 2H,0(1) AH, =-571/6 k]

2025 | (93 sb)

D30t 12 (ST b W5 (0 oS Comwl iy STy Hlant yo2 1y S (BaHe ) o9 53 -27

[ 2B (s) + 3Ha(g) —— BHs () AH:?]

LS aple |y 1 I3l STy JWT « o ool (gl STy Il oS 4

1) ZB(s)+% 0, (g) — B0; (5) AH,= -1273 kJ
2) B,Hs(g) +30; () ——> B0; (5) +3H,0(q) AH, = -2035 kJ
3 Ha(g) +% 0Oz(g9) —— H0O(l) AH, =-286 kJ
4) Hz0 (1) — H.0(9) AH, = 44 KJ

V25| (93 jpuei)

www.chemyazd.com

1) NoHi(g) ——> Na(9) +2Hx(9)
2)  NaHy(g) + Ha(9) —— 2NHs(g) AH, =

AH, = -91KJ
= -183KJ

57|] o




CH;OH(l) + g 0fg) ——> COLg) +2HO()

(aalins g asgs 64 163 ciladun a gu hias (3) ot (55 5uiS g Clilaiel £ gud go &Y Guu
wianibaplc Jes.:agu‘ﬂutaiuz”gﬁumiwm PR S PP PRk - )
075 |(83a)s4) =92 kJ: oS Sl 1, HCI(Q) Juis AHT 55 Jgis 9 oud 031 4lag0d 4 gy -1
[]}setsr=rk
POC] ¢ +FHe O odlo H,O (|) H3;PO4 (S) POCI; (S)
aesins, sy AH® ., (kJ.mol™) | -286 -1219 -627
3
_".
Hy PO (5)+ ¥ HCl(g)
1725 |( 84 jpueh) -128/2 KJ: Jp S dwloe 1y ouud 031> WisSTg AH p5 Jgaa (gla 015 3 aliiw! b -2
2H,(g) + CO (g) —— CH;0H(l) AH® . (kJ.mol ™) osLe
-110/5 CO (9)
-238/7 CH;0H(I)
1/5 | (84 <) -891KJ: S Ao 1y g5 WiSTy (AT ¢ Joun sl 2315 1 aalisiwl L -3
AH® . (kd.mol™) o3ls
| -75 CHa(9)
CH4(g) + 202(9) —)COZ(g) + 2HZO ( ) -394 COz(g)
- 286 H,O (1)
1 (86@)) -239 k\]ngl Ag‘”ia)ba)b,)‘)ymujyo&wwﬁ‘sddﬂ&o-4

AH = -727 kJ.mol™*

AH® ., (kl.mol™) ols YU (5 dolao g gy 0 gy Jgi 1 oolial L
-394 CO4(g) 4 apsbes |, AH® (., CHyOH
- 286 H,0 (1)
U5 |(87 joued) -925/4 K S dwle 1y g3 WiSTy AU ¢ ol 031> JuSuid gl JLST 31 o3lwl U -5
4NHs (g) + 50, (g) —> 4NO (g) +6H,0 (g) AH =?
AH® .., (kJ.mol™) o3le
- 46 NH;(g)
+90 NO (g)
- 244/9 H.0 (g)
1 | (88 jpued) -128/2 KJ: Jp S dewloe 1y oo 8315 STy AH o5 Jae (gla 031> 31 oslil L -6
2H,(g) + CO (g) —— CH;OH(l) AH® ¢ (kJ.mol ™) o3Le
-110/5 CO (g)
-238/7 CH;0H(I)
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(aalins g asgs 64 163 ciladun a gu hias (3) ot (55 5uiS g Clilaiel £ gud go &Y Guu
wianibaplc Je&i&gu‘ﬁgllﬂuﬁ‘”gw’dﬁﬂwm PR S PP PRk - )
15 (89 ) 94 K): S awle ) AH® s CaHg(Q) ¢ ound 2315 oleWbl 4 asgs b -7
2) CiHe(g) +50,(g) —>3COy(g) + 4H,0(9)  AH, =-2056 kJ
AH’ J<.5[COx(g)]= -394 kd.mol ™
AH’ Js.s[H20(g)]= -242 kJ.mol ™
1/5 | (89 joueh) -NB kI S Ao 1y Jad 3,90 STy AH ¢ 5 Jaua (s o315 31 slisiw! L -8
4NHs(g) +50,(g) ——4NO(g) + 6H,0(g) AH=7?
AH® .. (kl.mol™) S
- 46 NH;(g)
+90 NO (g)
=242 H,0 (9)
U5 |(89cse) . awS amwle 1y Fe203(s) + 3CO(g) ——> 2Fe(s) + 3CO(g) : piiSly AH” ¢ o oals woleMbl &y angs b -9
S Fe:05(s) | CO(g) | COx(9)
“25kdichp | (kJ.mol™) Lk syl e | -824 -111 -394

tol LS (39,91 )3 8 2 3 (5152 03 (5591 ¢ amnSTI 5T (g el (60 oS &y 021 e ko (il Ly (2l (gl 5L > -10

15
1y oiiSTy (AUGT ¢ 00l 0315 LSy 3, ilian] 5l JUT Joutor K0S b e dily o) 2w &1 Gl lST LiiiSTg atslee 51, 3906 (0
(90 Jgued) -5274 KJ: ) C S ol
4CH3NHNH (1) + 5N,04(g) —— 4CO4(g) + 12H,0(1) + IN,(9)
AH® .. (kJ.mol™) Jges
+54 CHyNHNH(1)
-393 COy(9)
-286 H,0 (1)
+10/8 N2O4(9)
0/75] (9 jpeid) +128 kI Jn S Ao 1y pj iaSTy JUST ¢ o 0315 JuSUid g (ST 51 ealiin b -11
CH3OH(l) —— 2H,(g) + CO (9) AH® .. (kJ.mol ™) oLe
-111 CO (9)
-239 CH;OH(I)
15 (92 jgueh) S Ao 1y g5 WiiSTg AH Jladio ¢ 00l 2315 JuSWid 3y lwibiw! (g JUST 51 adliiant U -12
-35/5 kJ: g Fe,05(s) + 3Ha(g) ——> 2Fe(s) + 3H0(1)
osbo Fe,0s(s) H.O(1)
(kJ.moI™) Jusis slsteal o | -822/2 -285/9
L 59
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(i g angs 64 163 crladis ! a g9 (i (3) ascd (5 9udiS (s Ll (o5 91 9o Y1 fuu

wianibaplc Mguﬁﬁiuﬁngw’dﬁliwm PR S PP PRk - )

N

1/5

(92 ) -10914 KJ: g S Ao 1y g5 STy AT Joua (b o31d 1 oaliil L -13

s3Lo CsHus(l) CO(9) Hz0 (1)
(kJ.mol™) L& s sl Jiol | -269 -394 -286
15 |5)90 45 y2x0 (5905 W95 (5132 ( N2Oa ) a1 155 (35955 63 9 ( NaHaCHa ) (5l dsio (ST 51135 )l (alidd o SLG -14
(93100) el Cawd a1y STy cpl HUST 515 Jgun b 2315 31 oalisiw! b ¢ WSS 0 03Liw! 395 5L
-4594 kJ: g AN H;3CHs(I) + 5N,O4(1) —— 4C0O,(g) + 12H,0(g) + IN2(9)
ol N,H3;CHs(l) COx(9) H.0 (g) N,O4(1)
(kJ.mol™) s 5, lleal ] 54 -393/5 -242 -+
1/5 | (93 jgueb) S dawle 1y g5 STy AH ladle ¢ Jous (g 0315 51 sdliiw! b =15
=746 KJ: p 2CO (g) + 2NO(g) ——> Ny(g) +2C04(Q)
o3Le CO (9) NO (g) COy(9)
(kd.mol™) s s sl Jil | -111 +90 -394
L 60
l_—
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(ol g s 72 64 ladis ! a9 i (3) ascd (5 9udiS (s Ll (o5 91 9o Y1 fuu

1yiani Lo ple oS W51 6590 9 29 0T S g Bl
075 (82 ) D 3 o0 Pl 393 4y g5 job a3 STy 25 “C sled 45 g lawme ol Hlid -1
Ba(OH); . 8H,0(s) + 2NH.CI(s) —— BaCly(aq) + 2NHs(aq) + 10H,0(1) AH = 80/3 kJ

Caemd g b odyglyd g s onimy (iiSTy (S s 48,8 a3 gk |y 365 Gl o § ke b cunl cute AS STy ol

075 [(83.5bp) D] T Lt Dol 0315 41390 Ay dngi U - 2
a=ly =Y K|
: b3 g |y g5 gusly e § i b sl st STy AS
POCly® +¥H,OM
boaas iy
3
_g
Hy POg (5)+ ¥ HCl(2)
ooyl 8
0/5 |(83sbp) dgad (o0 JolS 315 JA 15 g o3lg @IS L 45 6 Alon 43 JB bl WS asuive -4
=Ere
e 3 Oml 9 FYL @A WS (oo Syl (4 ) b sk & (S8 b ol s e
075 |(83 suse) p C S e 1) T3 ol AS Cedle c g drgy JSW5 4 dagi L -5
3
—g
0/75 (83 es2) S asuie JId Gl by 3 O)ke Swydb b sy -7

@298 408 il e 3 N2OW(Q) + 4 ——>2NOy(9) 1 251,

61
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palals g dagd 72‘5.“640[;5.‘0:?340115.} (3)‘543&6J34I663195QU&1¢|‘;:34&}4Q¥|}“
1yiani Lo ple oS W51 6590 9 29 0T S g Bl
}
S 3gu 3b gand ST ol 00 g
T Ot b g5 (o sl S5l 5 o 55 L8 (1
30 b5 § NS o (55 2 (i) Slal pelai o 5l (0
) —s
I [(84cso) Sl (6395 4 dgd 5 STy LT awS Haseio JuId oo b e cowl AH(o 45 IS 53 sl 03y i yiiSTy g1 -10
¥ o9
I-.-} |-
’ / 'OQC%) -
d 3. ;
s o'a ool
s (VU= 5 0m) gl 5 (VU= 35 omly) (55,9 gl 0 45 355 o iy it 5 e b 0 (538 L o s o
il o= 010 ) 5 o ] 555
1 1(85.1p) - a8 o3kl Jgda (535 ol (gl (e b uto 51 039 51 () B (1) 3,190 gl 0 -13
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