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de g gl il (9SS (el by (A (A) S ae TT wladl) @il 1S Jslaa Jolii i =42
: Laa (B) (A) QM Uyl 2 gl nd ) 0585 (B) Jslae pea dudadl) ol i Jglana Jo i
A:H,S,B:Nal (<) A:CO, ,B:NaBr (1)
A:S0O, ,B:NaCl ( 2) A:H,S,B:Na,$S (=)
a3 Gl e 58 g zade Jelae (eSS (X) Balall ) chddall dldy sl aeas dBLa) dis 43
o (X) 3alall il daaas A0Y) G LEAY) (o) quaily 0S8 LN ) el Jlaa ddL)
¢ i il Ao ), lall
Fe(OH), : <l i, FeSO, : ld), FeO : (X) sl (1)
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Fe(OH); : <))l | Fe,(S0,)3 : &l |, Fe,05 @ (X) 33l (@)
Fe(OH), !l | Fe,(S0,); : &l , Fe;0, : (X) sl (=)
Fe(OH); : i1l | FeSO, : zlll |, FeO : (X) 32kl (2)

s ) Joaad) aladiuls -44

B Jsias A Jslaa LS|
sl Jom Ol Jen | 4leaa KMnOy
il O9S | ely O Y NaOHua

............. : L (B), (A) sl i

A :NaNOs , B: FeSOs (<) A :NaNO; , B:FeSOs (1)

A :NaNO3 , B:Fe2(SO4)3 (2) A:NaNO2 , B:Fe2(S04)3 (=)

Al [AIP, Fe'? , Ca™?] cligdleh) o s fiay Jolaa ) Lgidlia) (S 4000 Jllaall (4 45
¢ QiU gl oda (pa JaB8 dalg () galS

ponyall S Hus (a8 5 -0 p s gall Tl sy S -

psalis 2 )5lS 2o psisal 2S5 08 e By -z

o5 el iy S pea Ciiial) ey ) glS g gl Glaas Jo U ) (e N G B 08 iy i baa ) 46
2adV Y Lanaallaauili il ila s )8 A Jslaay dllae 4355 05 Jsa -

Sl iy 8l aess diasadl o gl sl Clinie pdlsa G5l i Y -

[ ala M Sl J slany Alla 43 )5 3 gy -

Sl ol ) Ll Al 38 55 o) s -0

¢ il Ade il 400 cNle il o) 47

IT saba sl il Jslae pa cpn g pued) 2ty € e -

sl Jslae pe 500 gaal) Gl S 505 Jslaa -0

38 el Ay Sl (many Lmenall o gl sl il g S A6 Jslae e Sl sl 0 e ¢
DSl el S (aeny dmanall sl sall Clinia o Jslae ge a0 saall oy i Jslae -0

MA ob . t Al ki) -
aha qanly (08 oo Uopd ol o o cgsly © B

egen

¢ X2 Oais 8 iy (b Laa gl
Fet2 -3 Mg+2 -z Cu™? -w Ca*2 -i
: A habiall ¢a -49
Y seuw canly «——— (CuCL, Jslan) —2y (2) cawly

CZ,Y,X Il 08 sy b Laa

Z Y X <) _Laayl
KCl) AgClys AgNO3ag) i
CuCOss CuCly) HClq) + H2S(g) =
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CuCOss) CuS) HClq) + H2S(g) d
KCls) NaCly) NazSag) .
$0.930 90 i i g o g3 gad g3 S Oy Gl (A aadiew Y (o Laa 1 =50
Legia JS ) slall dilia) () inanall o auli sl Clilaia 3 Jslae ()
Cassall ) IS 5 sell paea (2) Caasall iy Sl (s (7)
Ba (NO3) 2 (aq) & w0 058 ¥ Wi ¢« Pb (NO3) 2(aq) &0 Sl 98 A0 @l jall Jillas 61 =51
Na;CO; (< Na;SOs (i
NaCl (s CH;COONa (z

(Cu?*, Pb?*, Ca*? ) ( JS Glisils o ¢ siay Jslaa -52
¢ Ll (uladll 05808 (g giay Jolaa o Jgeaall Gilaad) Jglaal) ) aBild) (Say L Laa ]
p s 25 S Jslas (<) Caida iy )€ (aes (1)
Caiae )55 1 aea () o se B sl (7)
o) udd o (5 giag LaadS (Y, X) Cnale -53
Adida) palaal) A Gdgslall B sl X
Adidall alealll (B gl g slall (A QodY 1Y
UZ) I 8 i b Laa gl (Z) b e laly Baa (o S Cpalal) ) e s 5ls 5,00 (e Al xic
5 pead 5l o gl sl auSgpam Jslan o) sl sie gaanl Gl ) (5% ()
(Y) clallasSi57(X), el pons ie aelialy ()
oy S5 Sd ) sa (A el s (Y) el 43 sle 2ol ) xie ()
S Al sha s il BN gl sle (e ) el i (2)
Al Jgaad) A Lghlaaliia pud gall quladll Lagale <y saf (NaxX)«(NaY) csals 54

NaYzdal) Na,X gl 4
JL.G 'pwa.- b j".; "\GL"A'“’» HCl(aq) + ‘-M. ) @‘n
AgY (5055 AgrX (5055 AgNOsaq) + el Jslaa

¢ L Akl 3l 5 (Y) oY ol (X) 0 08 i b Laa

Syl Gl 5 AGY () 5 s 055 o daind (Y) as¥) (1)

oanl il ) AgaX(g) 5 i s 058 o daisd (X) oY) (<)

oanl il ) AgoX (s) 5 2 0S¢ daisd (X) oY) ()

3l Gl ) AgY () 5 s 05 Of daisd (Y) oY) (9)

AU Zilill) CilS g oas o chida o585 0 aea e J9 dinal (XY, Z) 731 A6 255
aus] Jgows O3l apre & e lial (X) el Al B

Rl bl 5 0585 (Y) el A 3

|| paba ) Clisuly Al 48 9 3 gy & 2oliali (Y) geladl A 3,
(X,Y,Z) £ 8 i (ol Laa

Z i X
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NasS AgNO; NaNO; (h
NaxS0; Pb(NO3)2 KNO> (‘-—I)
NaxS03 Ag>S04 NH4Cl (z)

Na:S Ba(NOs), | NaNO; | (2)

Lol die g, 5 gd) A sl 18 olaid (X) lall plall ) ciddia & 5 (lea Cinal 56
. ol Gl ¢S5 (X) el Jstaa ) pga el Sl S Jslaa
9(X) relall Apiilpassll dapal) (8 jury S LEAY) (gl

> = (& I

Fe(HCO3)s Pb(HCO3)2 Cu(NO2)2 Ca(NO2)2

(C,B,A) 4l gkl D6 ) S 0 ey S (ada dinil -57

G| iy Golll anie e elalit(A) ladl Al

s ganal) Gl gyl aaf oo RSN B Lgd placa aladind (Say 4 gla 3_A aolali : (B) gelad) As
(C.B.A) g3¥) (8 s hias ) Jé wlaiy ¥ (C) ol Ala A A0

© B A
PbSO; MgBr> CaCl ()
Ag3iPOqy Mgl> Ca(Cl, («)
Ag;POq NaNOs MgBr (z)
PbSO;4 MgBr; Cal, (2

QA5 O Jallana il (S 13) ¢ (S ¢ 2 olS ¢ @l pS) Uipal) (e daidd e Jglaa g 9iau-58
Jallaal) 038 aladinl zmauall i N oA b Lea gl ¢ quladl) S ¢ ganadlSl) AS g 0 ¢ Adl)
Tl ) B 900 (A parall Lguany (8 il oda Juail

ool 3 5 5o a3 ¢ Aadl) @l i 8 ¢ aladl) <l

ool &l 5 o8 ¢ Adll @l i A3 ¢ p gl 2S5y (@

il < 55 a3 ¢ a sl I 2S5 Ham & ¢ Azl &l (2

Ladll ) 50 a3 ¢ o sauallSI 20 5y &5 ¢ ulaill Gl i (2

5 (X) zlall i 400 cl LaaY) o (V) dlsll aladiuly 485 oo Cidsl) ofay (X) zle -59

¢ (Y) il
Y <idlsl) X glall

el <l (aea o9l 93 3 ) 1S |

& 58 ne) Gaa FIRTIET] I

pgdgaall daiS g 8 Jglaa posia sl & gls N

po bl S g Jglaa T s Sy -

a&—<.ulgll aloa alll aoa)
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Jstae dbla) die g aanl il ) (585 (X) eladl Jstaa (M TT paba sl Slivul J slas AdLi) dis -60)
. rada pan) Gl (985 (X) lal) Jstaa ) il

S (X) el oo s Al i LY (o

> - ) |

Fe 2(S04)3 Fe(NOs)2 Fe2(S04)3 FeSO4

4lail) de ganall g oY) Aldadl) ds ganall (e JS UGS i ) CREASY) (py Jaan Y (A Laa sl
. posa o1 iy S J glaa - 1 4aa 3,008 Jslaa o) 7 43000

. psigall ) gls Jglaa -0 I 33 Gl S Jglaa

MaVa MbVb

na nb

Sae )l 150 LiauiSo,2upll 528 Mg Laozdl 08 weragll sae wd D Wy I

na saclall nb ool
1 293 gl S 5 )00 1 i sl g g
1 p gl gl LS 5 2 1 e i
2 p gpedlll LS 5 )1 1 Loyl
2 p oS lall LS g 00 2 S el
2 o) S g 00 2 i
2 2 933 geadl Sl g3 S 3 ey ) g 5l
Gl jaldl aae BE1|PEEN alal) AliS
— —— = Y gall 22

soasiae 224 Add A
S % il Jlaall aaa = <Y gal) 230

Al gall ALiSlix <Y gal) 23 = Balall ALig
a8l x il Jglaal) aaa % A gal) ALS)) = Falal) 4L

salall 4li€

0 w
% 100x@ﬂ]mi=wl
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O 10 ml 5 a5 ¢ Jslaadl (o 500 mi Jend slall (B o ganili gl SS9 38 (4 44.8 g il =61
[K =39, H fligiuall paaall paa 08 iy Lilas g, 0.2 M iy S (e aladiady Jslaall 138
=1,0=16]

160 ml -3 180 ml -z 40 ml - 8 ml -

B laa 250 g pgad guall Sl (e B 25 pa CAL) S sall il <) (aaa (e (0,125 mol JeUE 62
o gl LS g ah 338 5 8 o g gual) BsS 5 0 Jslaa (e 200 mL g JalaS zEUN & Ll Ghes
(H,S0, = 98 g/mol ,HNO; = 63 g/mol 4 sall Jisll o ls )

1.25M (2) 0.625M (=)  0.12M («) 6.25M (1)

LS g0 ALS e gy b Laa s ¢ 0.01 M 035855 p gt gl 23S 5538 (0 200 ml st -63

[ NaOH =40 g/mol ¢ 0.7 M Jslaall S 5 gmas 438Ua) a 51 a g3 geall

52.5g-> 552 g -z 0.381 g - 0.138 g -|

ad ¢ hiall plall (e 20 ml 43l cisal g ¢ (X) 4anng 0.2 M 23S 5 a gaaall g SS9 8 glaa -64
Laa gl . paaadl 34 0.1176 g Ao 558y il 1S paes Jslaa pa gl Jslaall (14 20 mll 3 laa
[H=1 ,8=32 , 0=16 (X)) pomnal sl LS g ada (8 iy (ol

40 ml -2 50 ml -z 20 ml -< 30 ml -

oud gd Lganan g shaall plall B Adlida ) g day ) (0 4 gledia (5S 4000 (8 Aadli Jallaa Axa ) -65
L;i oda Jullaal) 41 8 JuS A aaal)
(€Ca=40,K=39,0=16H=1,Li=7,Na=23,Cl=35.5)

NaCl -2 LiCl - KOH -« Ca(OH); -
e A agpedlsl) cligy S pa JolidllalalY o350 (AL &y )9l g 0l aaa 0 7.3 g O ale 13) .66
CI=35.5,H=1C=12 Ca=40,16=0 e 2y L Laas 5l 12,5 g Lgalis

100 % pspallSh) g0 S Ay ¢ 4@ Al (1)

CaCO3 (2.5 g e siaiy e 4y e Al (Q)

%80 ol il Ay 48 je daall (1) %20 ) il dusig ¢ 4y diall (7)

HCI o2ea ¢ 100 mL 4 staal a3 o 5aallS & 55189 p gaedlS 308 5 )08 (0 4 g 43NS D glia 67

p 0sS dagliall (B o paeallll daa g paugd Ay giall dpadll (M 0.5 M 0S5
[Ca=40,0=16,H=1,Cl=355]

92.50 % ( =) 53.57% (=)  46.25% (<) 75% (1)

axa ol 23 g Jalail) ddaill Jpuagll 2ie | (0.5M) 2385 aany (M) 0528 55 (598 Jglaa 5 slaa a3 -68

S sl 5 aaall G AN G LIAY) o, o 518 ana (g gl cllgial) (aaal)

S 5538 5 ¢ iy Sl Gaea (<) eonnallSI a5 pam 5 ¢ @yl el aes (1)
_‘aﬁuu}_ﬂ'l
2S5 a8 5 ¢ sl Gaea (9) eomlisall 2w 5508 5 ¢ )5 sl (aes (7)
o sl
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a g geal) 2S5 0 Jglaal B lae diles gy Jiliall JSi) 69

- sl g agdl paaa aladduly
e dalaadl) 31 8 (i ¢ Jolacl) IR J )l i

5 ml (1)
6.5 ml (<)
1.5ml (z)
11.5 ml (2)

P ) diy ) paea aaa b 01 M sl Gaea W e 53 mL Wea dalaw -70
................... 0.2 M s bl 2eS g0 Jslan e 12 ml g0 5 _glaal) Llee ) dic dalad)

41 mL -2 S5mL -z 29 mL -« 24 mL -

a3 138 0.1 M 238 5 HCI aes Jstae (52 0.1 M 2325 5 NaOH Jslae (e 20 mL 5 _glas o3 271
ardieall ity Sl aaa paa L 0.1 M 038 55 iy Sl Glaaay él9l8 g )0l paaa JIaiul

HCI Uaes pas Caaa - HCI (aes paa i -

NaOH sl aas o wa HCI Gaes ana sl -z

Jolaa (1 8 mL g Labad X™ clipdl o o 55002 M oS5 Jslaa ¢ 12 mL Jolily -72
Al oY) Agigal] dapal) e X, , Vi A19Y) Alia gela sl Y™ Ciliggl (Ao (s sy 0.1 M oS5
zdall 13gd

X3Y-2 X3Y2 -z XY -« XY; -

10 mL J35438 500 mL A Jslaall JaSiy slal) @ KOH o 45 € A (e 10 g ol -73
0.2 M o8 5 &l slS g gl aaa Jslae (0 15 mL ae Jslaal) 138 e
(K=39.0= 16, H = 1) cocsemscnconsunss iial) A KOH 4s L

8 % ~2 92 % ~z 16 % ~< 84 % ~!

e )l 2g 43NS o g0 gua gy S g p g gea Sl S (e S 274
o (e 20ml ABLal aliE 4 aggall S A 4D

A1) Bel AN

— dpdl) ciilsd Jolinl) dilgd Akl Jgmagll 0.1M 0S5 dlijgls g0
HCl(aq) . -
(2m) (Na=23,C=12,0-=16) | .ceieeens el Jasi A
10 mL of 1M

NaOH@q)
9.47% ~2 0.53% ~z 94.7% ~< 5.3% ~!
Jslaa) 058 NH:OH Sse 0.5 5 HCl Ssa 0.5 dstas O dyglasia pgon Lld 2 -75
.......... Zal
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L2 yia ~2 .ddl-*-'l-n"'g LG~ . (s~aan ~)

Jolaall ¢ NaOH Ase 0.5 5 CH;COOH e 0.5 slaa (e 4 glacia agaa bld e - 76
........ o

. ) yia ~ _dal.a_’u-G L Cd ~ . aas ~)

JoUl) alad dayg .51 4eda ¢l jslS gl paan Jalaa ) agadpall Cligy S (342,65g il =77
J# paeaal) 385 8 0. 1M asnise LS goua Jslaa G 100ml paeal) G paldl) 5 laal a3
[NaCO3=106g/mol] ... & Sl Jolial) Adyy

0.12 ~2 0.06 ~z 0.05 ~ 0.1~

alile (e Ul s 2 92 yal) ) gisal) ) gt

"
A day Y gall dae = Cidasl) 8 aY gall Al
MV, = __MiVi

;e Jgtaall 5 5 G 0.1 M 2355 NaOH Jslas 00 0.5 L ) shita sle 200 mL 48Ls) ais 78
4.17M (2) 714 M (=) 0.0714 M (<) 0.714 M (1)

(e 8 ML J3aS Addasl 0.4 M iy S paaa (0 100 mL A slall (e 4as il =79

Cidan] 438La) o DU plall aaa B L 0.2 M pspeili gl 2aS g sd (10 20 ML 2o i) (el

160 mL (> 100 mL (z 60 mL (< 40 mL (|

cilad) zelall ALS — & jagiall pelal) ALS = plal) AliS
sl Al

o) _ .,
% 100)(%@1@&&5 = e

— é‘] . G__ = = X dl sl c¥ ge 22
Gl alall A gl AL 18

bl Gl S ) Glgal s Cidu 2 495 g LRl s ) 3 4l (uladll Gl S e dde -8
Sy st Ay jad) dasall Le ¢]1,595 g dis Lgalis cadip Jali o g9 sl 4l Y
(Cu=63.5,S=32,H=1,0=16) ¢ & 3} sulail
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CuS04.5H0 -2 CuS0;,10H20 -z CuS0;3.5H0 -« CuS04.10H,0-!

A aaly A aaal) JaSiy oLl 8 cadl NayC05. XH, 0 & )2l o500 seall clip S (30 14.3 g -81
25 mL 4aaa5 0.1 M o35S 55 b ) 5l 5 jaell onea an Jglaall 138 (50 25 mL 4dolas 2ic 4
[Na=23,C=12,0=16,H=1]) Dbt )Ll elal &) el Al )l

25.87 % (2) 62.93 % (=) 15.73 % (<) 31.65% (1)

dana Jslaa 0sSil slal) (3 NazCOs . 10H20 &35l pgad guall gy S (00 14.3 g 3 -82

OF i o Laa ol ¢ &)l g pugd) (aaa (e 25 mil g Jstaal) 138 (e 25 m 8 sles s 500 ml

[Na=23 ,C=12,0=16 , H=1] ¢ el olS g 0l paea S5

0.4 M -2 03M -z 02 M -« 0.1 M -l

1.165 s pga bl 3,618 Jglaa 43)) cipal od glall & ZnSO4 . XH20 O+ 1.437 g <29 -83

¢ 45 )aghall Gaea A Gl sl Ay Sad) dapall (o s i Las g gl Gl S e g
[Zn=65.4 , Ba=1373 , S=32 , 0 =16]

ZnSO4 . 8H,0 -2 ZnSOs . TH2O -z ZnSO4 . 6H20 - ZnSO4 . 5H,0 -

Ik WAL 5,34 g WS FeClx. 6H20 < agiall pasdl 3561 (e (e die (i ic -84

Do gbe S pall 138 8 (X) Laadl sl aae B Adad) ALS (10 60.08 %o A ALY gl die g

(H=1CI=35.50=16 Fe=56)

+2 -2 +6 -¢ +3 - +1 -

a8 Al @) 3 a3 8 Jgtaal) ) sl g slall 2 (MCI) St 2 slS eda On 0.5 g il -85

(5 3w M Al el jad) dgpdll ALY b Audadll & 5iS (e 0.963 g

[Ag =108 g/mol , Cl=35.5g/mol |

24 -3 40 -¢ 23 -« 39 -
o el 3 s 13 MCL.tH20 slaall 618 la e Jga JS B plall Y ga 330 La-86
................ gdall 138 o583 gLl (0 21,6 g &0 MCI2 2 0.2 mol 2a3)

(C1=355,0=16,H=1)
12 mol -2 6 mol -z 3 mol -« 10 mol -!

LS 900 04 0.1 M G 10 mL ) osiS g o) e a 0.2 M (0 20 mL <isal-87
................. dasaua 4000 Gl Jlad) (5 a 933 gaal

0.1 M = (H)<lig 3859 ¢ pan gl Jglaall ~o 0.2 M = (HY)lis) 3855 ¢ e gl Jlaal) ~)
0.1 M = (OH)<lis 385, sl gl Jolaal) ~2 0.2 M = (OH)<ligl 5855 ¢ g0 gl Jolaal) ~z
G 0.4M clisis guun pasa Jslaa e Al ) 0.3M agaga sy S Jolaa o il Linial-88

[C=12,0=16 ,Na=23 , C1=35.5]cccreueee. S Sboa Lo 313N SN gall 220 9 ... R 81 Bakal)
0.1/ psosaclin S ~o 0.3/ asppa lisn S ~I
0.1/ &b, 0 (s ~o 0.4/ )58 5,08 s~
G 0.3M iy S (aea Jslaa (0 2L 30 0.5M psidpea daS g0 Jslaa (o 1,51 &ld a3 13-89
| Lasial) LY ge .m:l el s duisiall LY se a_u-.l 530 301 s:.w1| c_.u_gs'gq
| 0.15mol | 0.75mol | NaOH| ' |
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chasdl § Aal=magal gL,

0.075mol 0.375mol NaOH -
0.15mol 0.6mol H>S0O4
0.225mol 0.6mol H>S04

10 4aaa &y p<)) (aea Jlaa A1 0.1 MOI/L 8358 5 o930 90 S g8 Jslaa 0a 20 mL sl -90
SRS gt Ao 0 il gl Jslaall £ 98 08 g AN &) LS 61 0.2 mol/L # 3S s mL

aalsl) o e o yils Jslaall ¢ 58
GooY) ) Laedll sbe Jslase o5 Jsa sxcld ( f )
o) N M Jiall o) J g PECVEN (<)
e ) Gallal sl o)) J g (el (=)
22 ) Jsadisa sl GoJl 0s) Jsas Jalaia (2)

32 3 &Y ge 22 |
= Lagal) Balall 38 55 EUMRRE
‘:_IS.\'I.LJ.\;"P

Gy 0.2 M p el SuS5u08 (e 300-ml G 0.2 M el 58 gaasa (5 200 ml 4él) s -91
H:S04+ Ca(OH): — CaSOs +2H,0: 4 dlalaall

YS90 Adial) Salall S 5 08 sy (b Laa i
0.040 M -< 0.080 M -
0.0100 M -2 0.066 M ¢

0.1 M 5385 agsiasi¥) Gy € Jslaa (0 10 mL ) pspeall SS90 Jslae dili) 3is 292

D g gbud Jo Ll da DU 2 gad gual) paS g ALS (b 3 Jglaa o Jgaall

(40 g/mol = NaOH - 44 sall 41 o Lale )

024¢g(>) 0320 g (=) 320g (<) 240¢ (1)

Jdolae a3 8 Adl) Cindal g plall (B udl ¢ 12 g 4GNS  gaail gall 23519 o 923 el Sl gb (30 Jail 93

AlS Gl B8 g gaY) LS g b Jglaa (pa B89 Ll &, (X g) 43S el qul ) (9838 Al @) i

¢ (X) el AS o iy i Las 61, (8.5 g)

[Ag=108 , K=39 ,Na=23,1=127, P=31, 0=16 ,N=14]
23.89 g - 15252 g -z 8.5g -«

6g -l

a&—<.ulgll aloa alll aoa)

@ L)l i 19 aal ilgeoll Gl s
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cipal g slall (B Cidl 10 g WALS o g0 guall Sliugh g agad geall 2918 Ala e dld Jo 5 giad Al 94

333 gell ibian sl &y gial) puall) (i 6 g 98511 el ALS e o g ) 3353180 (ke Jplana (e 5 9 g

[Na=23,P=31,0=16,Ba=137] :osSdall 3

16.35% (2) 65.5 % (=) 32.7 % (<) 49.05% (1)

A L1a3)) de panall CRALS gl Gl a3 plall (B Cundi TIT 23 1) 9IS e 3g LAlS 405 18 die-95

p b lale 1 (g sbad Al B aall 4 giall Al 8 | il )l (0 1.6g R
(H=1,Fe=56,Cl=3550=16

33.1% (2) 279% (=)  62.76 % (<) 81.7% (1)

4.66 AL cau ) 9838 a g0 L) 4y 0l8 W glaa ) sl 4 g LgaliS AR 8 a gall gal) Sy S (e e 296
(Ba=137,8=32,0=16 ,H=1,K=39) @stui &all 3 culpdll Luigli g
32.5% () 67.5 % (=) 13 % (<) 87 % (1)

duadl) & i Jolaa (e 58 A3l) cpalg ¢ slall (B (A1 ) agsalisdl LS 034 g A3 &3 97
[K=39,C1=355,Ag=108 Adall b ;i) A (13S0 ¢ dudadll 3918 (50 6.7 g e s

94.1% () 48.7 % (=) 46.7 % (<) 24.5% (1)
dstaa () adal ¢ 38 pa ity S (g Ll Gle Ui 10g ALS caluall  gaaailal) 8y 518 (a4 8 e 98
P p ot lall &)l A (8 iy a1 Tg 4SS a0 9S8 g guall S5 S Jglaa (e B g ) pelall
Na=23C=12CI=3550=16 Mg=24S=32 il

83.84% () 79:16% (=) 20.84 % (<) 16.79 % (1)

i ki)l slall 54500 ml 2 BaCla.2H20 4l aga bl & slS (e 485 Ale (e g 45 413 3is 299
pasdgaal) CllipsS e 10 g 43 (e A3l Gl ) @l gl paad a2 31 23U J slaall (10 84.2 ml 33
o933 gaal) iy ! Agibpanl) Al (8 iy b Laa (g sl (B NSO XH0 43¢5l
(BaCl2.2H20=244 g/mol - BaCl,=208g/mol - Na;SOs=142g/mol )43 3¢5a

N2,S0;.8H;0 (2)  Na,SO,.7H,0 (= Na,SO,.10H,0 (<) Na,S04.5H,0 (1)

dslaal) () sl cplall (b ] ¢ gaeall gl S5 S 5 o gaall gl) 1) 1S Z3kal (e il (012 g -100
P paaalind) L) lS dad 08 iy i Lea (51g5 4TS Guul ) (98I < g Lal) iy S Jglae a3 B
K=39C=120=16 Mg =24) ¢ L)

40.91% () 31.55% (=) 68.45% (<)  35.44% (1)
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Al &) G Gl

¢ Al A0y cdlelinl) ¢ i -1

AgNO3(aq)+NaBr (o) = AgBrg+NaNO;q) (1)
2NO(g)+0zg) = ZNO(g) (GH<1l ) ()
CHgCOOH(l)+C2H50H(]) — CH3C00C2H5(aq)+H20(]) (—"\)
Nz(g)‘l'SHz(g) - 2NH3(g) (1:91"-“‘ ;.L';! g‘) ( - )

¢ oalSad) e AN A (e s 22

CH3COOH ) + H20q) = CH3COO (aq) + H30% ag) (1)
AgCls) = Ag'ag) + Cliag) (&2 Jslas) (<)

N204() = 2NOxe) (Gl 1)) (=)

Zn)+ ZHCI(aq)Z ZnClz(aq)+ Ha ( 2 )

2 1e L AplSad) Ce U L Laa JS -3

COag)+Hag) = COgy+H, 0 Blesll (1)
CH3;COOH4)+C,HsOH(py = CH3CO00C; Hg(aq)+H>0(p) (<)
ZNa(S)‘I‘ZHCl(aq) = 2N3C1(aq)+H2(g) (4)

2NOs>/ i = Ng 04(;} ;_31-!-0 ) f -'l_)

¢ O A2 Alass Je Ul 08 g ASY) & jlad) o) -4

=Sl Jelatl) de ju e ST LGN gkl Jelaill de yu (1)

Gl Wil (58 O3leldiall 5 ol gl 35S 5 (@)

L&l (5 ghuiie ciMteiiall g gl gill 38 55 (2) & yada Gul g Wil (Sl Jelad) ()
+ i) abadall e uan A &l A (e gl -5

) 2A+B=22C+4D (1)
S o A+3C 2 2B+4D ()
. 2A +B— 2C+4D (=)

(8) oas A+3C—>2B+4D (2)

. p A Al JCAY JiaS A0 @l jlad) &6 -6
Ladll @ 55 Jglae + o geall 35K Jslaa (1)

i SR
g elall slaze 22 jrelisa (=)
~ I Caade &l )5S 5 508 ana + el adad (0)

& (i) el
a5 1 1521253

¢ o) sa ATV cheEl e s -7
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4aki Mgs) + 2HCl(ag) = MgClagag) + Hage) (1)
FeSOaaq) + 2NaOH(aq) = Fe(OH)2s) + NaSQOsag) (<)
CHCOOH,) + CH3OH() = CH3COOCH3(aq) + H2O@) (=)

Fees)+ % O2(g+ 3H20) = 2Fe(OH)3s) ( =)

7 sida sl A 050 A e ey AU cole ) o -8

CaCO;() = Ca0 5)+ COxq (!

(Cu(NO3)2s) = 2CuO (5) + 4NO2g) + +02() (<

FeCls ag) +3NH4SCN (ag) = Fe(SCN) 3aq) + NH4Cl@agy (z
Zng)t CuSOsgaq) = ZnSOsaq) + Cug) (2

¢ AL Jad () o8 gl gaday AN e \ED (4 -9

HCI (ag) +KOH (ag) =KCl @ag) +H 20 ) g 5 sl 3 (]

z 59 el GDNaNO;ss = 2NaNOy+ 0z (<

GBlaa £l s® CaClaag) +( NH4)2CO3(q) = 2NH4Cliagy + CaCQOs) (=
Blae ¢U) 8 CaCO35) = CaOs) + COze (2

NoHasy — 2Hao +Nory @ Soliill ik 210

TR e Hg{g} Cr 9SS Jana u‘-“ 0.2 mol/L.S s\ N2H4{g) Mg Jdra S 1)

0.6 mol/L.S 2 0.8 mol/L.S z 0.4 mol/L.S « 0.1 mol/L.S )

0, 4 i Jara <13 X,Y,+30, — 2X0,+2Y,0 : Jeliall s -1 1
s st X5 Y, D) Jara Gl 1.2 mol/min . sb

0.4 mol/S « 0.0067 mol/min !

0.67 g/min 2 0.0067 mol/S z

0.048 mol/L &= NO, 3585 585 0813 NoOaremy = 2NOogm oY) Jolill (B -12

D g b A (A Jelddl) Jara ¢ 18 min * 0.0593 mol/L

1.05 x 10~ mol / L.S « 1x10"*mol/L.S I

1% 107° mol /L.S 2 5.01 x 107> mol /L.S »

Q58 L) (AU W ana (o AN 7 gy Jallal) JSE -13
A pa a ganallSl) Gl gy S Je il e (a1 5 20 Lualiall COz(e

 aa b Laa ol ) olS g gl aaa (e 381 g

1 4 il g el e a da yo xie 2 4 padll 8 Jelaill o) ja) &)
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1 4al) A Lgie jaal adad 2 4 jadll 3 o gl il gy S Aadad S o5 0
2 4yl i acdiisd)) (aeall 38 55 e Jef ] 4 il 8 axsiiia) (aeall 38 i 2
2 4 il 8 4ie il 1 4 paill L deodiiuall a guallSI) il 5 S ALK o

ahd (e 1 g Jolli (e elaiadl Hy & aaa 08 (X) (Andall sy 1 Jilall Jodb) A 214
; aa paaal) (il Jolii oo (Y) (Aadall g (at 30 °C) 58 vaan (e B39 aa (a i)
(at 20 °C) G JV (35amsa (a1 g |
(at 20 °C) ppalall ol el g
(at 40 °C) Gpalall ol (2 0.5 g =
(at 20 °C) Gpatadl ol (12 0.5 g 2

(e wo

S 0315a) OSay i) Jaaadl) L ¢ (Y) 558 (Aana (s g (X) o Sl Joll 61 ) 2ie -15
¢ S8l o (B Jeldl) 1 Al

Laall sy (2) deladl) 3 ) o da jo i) (2 sl aaa S5 (&) SRS a5 ()
Jslaa (3985 cald) Jial) ¢sll) cld (X ) dakall Jslaw ) (Y ) Salall Jslas ddlia) Xie -16
Oidlall o 3l ol 015 Je i) Ll (Y ) Sabal) Jslaa (et e ABL) Mis g ¢ Gina 80 A
(21 gt san) @l (Y)«(X)

(X): NH,SCN , (Y):FeCl; (<)  (X):FeCly+ (Y):NH,SCN (1)

(X): FeCl; , (Y):NH,OH (~) (X):NH,OH , (Y):FeCl; (=)

iy

A2(g) +B2(g) 5 2AB(g) r AL Gl Jeldal Au17

(o S 30 a da e ad)y i ¢ (3L /sec) st (at 25° C) AB S (985 Jana (s 1Y)
................ s 3s AB & (i sSi Jira (1 (45 °C)

9 L/sec (2 5.4 L/sec (¢ 6 L/sec (< 12 L/sec (|

[Zn = 65 g/mol| : HCI paea (4 (BLA) (¥ 51 -18
waaadl (a Jga Ao s giaug Al 4aaa i (A) Jsdae

paaadl (4 Jga ciial Ao g fiagg Aldada  (B) Jslaae

¢ e b laa ), B)uadl Ao (udi die (e AN (e 16.25 g Legia JSI il
ST (A) 8 At Goa 5 Huel) LS5 ¢ £ ol (A) slad) 3 Jelaall Jans -
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Ol slaall (84 glusia Aail) a5 el AaS 5 ¢ gyl (A) Jslaal) (i Jelidl) Jans -

2SI (B) 8 4ad) (a5 el 4S5 ¢ § ol (B) dslaall (3 Jelidll Joas -7

O slaal) (3 4 slusia AU a5 yuel) 4aaS 5 ¢ gl (B) ladl) i Jeladll Jana -

crSal) Joliil) Jana aa g3 k) Jo il Jana b (g sbeidy diles (ot AU CYalaal) 6) =19
AgNO3(g) + NaClag) = AgClis) + NaNOsg) -

( zsi8e el ) Nag) + 3Ha) = 2NHsg) -z HClug) + H200) = H30" ag) + Cl'ag) -
CH3COOHgq + H20q) = H3O"(aq) + CH3COO (aq) -2

05 ) 52 ALl cie il i 220

45,31 yly> 425 3 0.2M H2S04 25 Ml g0 10 g 4 pguuniélo Jas & ()
350C )y 43 3 0.1M H2S04 50 Ml g 5 g 4l pgeiele s 4 ()
43,31 8yly> 43 (3 0.1M H2S04 50 ml go 10 g 4 pguwdebo Ggous ()
350C 8)ly> 45 (3 0.2 M H2S04 25 Ml g0 5 g 4ilS ¢ grundiblo Ggoeunms ()
D 7ol 585 pe KIC Aadd 4 (g gl 4000 e lal) i 21

CaCOs) = CaOg) + COzg) =< Ce# Oy 2 COx(g) -/
Nag) + 3Hae = 2NHj(g) -2 Hie) + Oz = 2H20) -
(25Jd9 us? ) ¢ ol e Hlige Ll AUl eNaeal) i 222

HCleg) = Hag) + Clagy =< NaOH(q) = Na'(aq) + OH(ag) -/
HNO3@q) = H (aq) + NO3 (ag) =2 HNO2q = H'aq) + NO2(ag) ~—

Al o el Jeldil) 8 223
2S02(g) + O202) = 2S0s:(g)
¢ Jeldil) )agd laa Jualas a giaildl) LSl Guald g o i (o Laa LS‘

Calelaial) o gal) Jandi A8a & - . adbadll die Jelan Al cly jall axe 3y -
bl 803 Pladl e ju o -2 . i Al ) sall 38 55 e Jly
¢ ( calie gL B Logha JS #150) o ) B, A (DUl il Baa 313 L Laa 51 224
B Jeudl A Jeldd
Mgs) + 2HClag) = MgClaag) + Hag) Nz + 3Hz) = 2NH3(g)
Ol Al ) el 3K ey W - gl i (8 ) Y () e litl) Jusy -]
A olidh Jms Y5 ¢ 51 U B il Jomy - B Jelith Joms ¥y 51 ) A elidl Joms ¢

ALY Sl &

5 (1> ke ) OFY) @il 5 pal) Ay

2153 (0 0S5 sad s (S sy ¥ SO - gl gl 38 5 (e S DS i) S

Jlad g3 A ual) Jolial |

25 (ke < 1) QIR il 5 psl) Aadl

A skl Jell) | Al QB N ey JolEl | cBleUiSal) 3855 (e nSl @ sl S5
aibd)
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daal) gy i€ AN dipall 2l La Joli B o5 culd ddle o) dBadle g gl (1

D L) (S OV gl U 7 sl g Ad g gall Asibassl)

JoUall ¢ ) Cull Giglia (g glawy il Jolall )31 Gl ol Jelil) Ailea (use dis ]

ey = kil !

JoUll o Yl (5 ghey gElil Jeliall o) ) cull G (n) A Je il Adlae i s 2

K2 =(K\*  (n) o4l )

Gpa Juala (gl kil Jeliall o) Y Gyl ol Baal g Adlaa A Jelii lilae aen 23

K=K\ xK>» Oeleldnll o) 3N g:\gl:l

O AU dadd 7 A gglen @l Jelinll oY) Qb b Jelis e 7k dic 4
ky

k3=k_2

i aa 38 55 oY (L) dilsad) o) A lall gl (S) dabual) 3 gall iy ¥

A o a3 ) all Galdl Jolill B Aled Jaig 5l ad) da a1 SIS Y Ol ) cul Aad

1Al da s paddy o jUall Jelddl) g 51 )

DO QI A aa g cAdma b ) Aad die A GY) salis (e alddl) jlegmaal e 225
[N2]=0.5M , [H3]=07M , K.=3:7x10*

M. = [NH,] ¢4
7.8 x 1074 M (<) 63.36 x 10" M (1)
3.9x 1072 M (=) 7.96 x 1073 M (=)

Hyg)+Azg) = 2HA (g AW 05N &aa (A), (Hp) o dagheda i S 55 ld 2k 26

D g st [Ay] OB 40 (s O Y Silip ¢ OV 2 1,563 M s sl [HA] s

4252 M () 62.52 M (=) 0.039M (=)  0247M (1)

2NOy() = NpOy) , K, =20 1 A0 o5kl Jelidl 2 27

D g3d N Oy = 2 mol Sl K 4ah (8

400 (2) 25 %1023 (s) 25%107° () 40 (1)

DA ) de el hgdl) GaSilaie Ay 2 2B 1A Jelll A28
A=0213atm , B=0.213 atm

D g sbed ol o) ) Cpll dagh il

0.1065 (=) 0.426 (=) 4.69 (w) 0213 (1)

2H:00) + Oy = 2H20@) , Ke=0.2 1 AU Jelddh A 229

- ‘_ﬂg‘gmu‘qmsmga\)ﬂiwiwuu

0.5atm () 5 atm (=) 0.02 atm (<) 0.2 atm (1)

a&—<.ulgll aloa alll aoa) Liud | cauw jgidad dilgeall (pldla

[ ity ggo e il danl Foall ylaat]




2026 classIl lovio] dl chasdl § Aal=magal gL,

4NH3(g)+302(g) = 2Ny +6H20p) , K, =15.47 A g5kl Jelidl e -30

(2.4 atm slad) Jay | 1,16 atm GSY) | 1.5 atm L&D ) e JSI 4 5ol Jogiudal) cuils 138
D g (g il ) ladal) ol

0.64 atm ( 2) 0.8 atm (= 1.6 atm (<) 24atm ()
D AU 4ol JSEY ce 31
32500 325500
> o3l » ool
QP xD

¢ Boaua day 4000 & jlad) gl
Bl 5a uSall olaiYl g Ko =1 1 (X) JSall -
Bl s g bl sl s Ke =1 2 (Y) JSa)l -
Al g g3kl slasYl g K > 11 (X) dsall ¢
Nl ga uSall oladyl g Ko > 12 (Y) JSall -
s A B ) a0 die LA @ el Je i) -32
2Aag) T3Bag = 2Caq) +3Dqyg)

D oA Ok gl gil) g colelital) < 3 3

[A]=1.5M, [B]=23M [C]|=3M, [D|=45M
Gaaal B jadl A uliaie (5 AT 8 e ) Al ) Jeliill Jpagy A Bakall 38 5 83k ag

[A]=25M , [C]=4M , [D]=6M Db LaS ) ) e &l s 3
$ Y de Bkl 38 5 08 e b Laa
2.64 M -2 3.83M -z 6.98 M - 29.96 M -

ashal alah I L { - L PR P - PN

ASNAY At

o —
e P O Ehn s Jetaay |

1 TS TR o o e S ESlelaiadl S G E0L ) a5k |
O LSl BE A LS oo | eI SISRY | Ly i geal c1 s o | oo |
._;'.JJH\ aw‘ e J=asl) c._).I? 4g> 5 t_rl.‘ i |

25C° 432 dis (3l sU) (B ok ¢« NO + 1/20:=NO; : A Jelidll -33
Kc = 6.33 4a gl O3 Alad J guagll 23
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20.5mol = NOz 3430.3 mol = 02 25 0.3 mol = NO (s 52lal) 43a8 CilS Alme dlial dis
$aLaall) oh@&ﬁﬂlﬁh&ﬂu@mgi- 25C° ais 2] 4aa ¢L)

6.33 > O3V culiy o) 3 Al 8 Jelal) (1)

6.33 < o) 3V iy ol 33 Alls 3 Gald Jelall ()

Sl oY) i e sl Jelidll (7)

@kl olad¥l a g sl deladl (3)

dpulady) cOS W aal e s Jildal) JS&)) 34

'Y ¢ 4l o) Yl dad g i gall Joliill el Jolidl) Adlaa 08 iy b Laa i

7 Kc=0.75 2ads¢ A 2C-

5 N Kc=133 45 C 2 A -

E = & Kc=1.33 4d5¢ A 2C ¢

e " Kc=0.75 afsc C 2 A -
a3l

(eaddil) J gaad)
4 ) O V) Gaa ¢ aal g daaa @l U (A Ol agd) S (40.2 mol pas S -35
N2H4 (g) = N2 (g) +2H2 (g), AH<0 4l Adataally
A ) Joash g plaill 3500a A3 aduas ([Hy] = 02M G suted) J& 385 S QNI ais
QS N2] Oguisid) S8 uSsi Ol (5 AT 5 e 015N
0.20M (< 0.08M (I
0.10M (= 0.30M (z

Gl Jelinl) A dlma 3 ) o Ay 3 dis 45301 g Aleliial) 3) gal) @Y ga 336 il gy AU Jgaad) 236

. gJLTd’I
2NOClg) = 2NOg) + Clyg)
NOCI NO Ch dalal)
Ue Y gall 2xe
3 1.5 3 )
D OsS Al Jelidl ple g aaa (8 ¢ 0,25 = 5 )all A d ki die Jelill K dagd cuils 138
4 -2 3-z p ] -f

de g, 2L sUY) ana GlS g ddma 5 o da 3 die 3l g G g uagd) G (e JS (e J e IS a3 237
O il 8 iy A Laa 5), 0.3 mol (& 25815 g ud) Oa JS (e Aial) dsast) cuils o) 3Y)
31 adl Aoy (il aie Jelddl) 13gd

21.78 -» 0.8711 -z 16 - 4

Nag) + 3Hzg) = 2NHs(g) P Qo) Je ) e -38

e GlS )5 Al ) Jelidll Jguag 255 9 G 900 (4 8.96 L aa (gl (0 5.6 g gy oS
Coll Ao La 21 4ada (3lha 5Ll A g Jo il 0 caale 13) ¢ 5o 3.01 x 1073 _aldadl) <y ja

& calgllatosallllans) @ ol eanan ool wilacalliplla

[ ity ggo e il danl Foall ylaat]




2026 clyal Yl=xio] dld cbasll § qnal=pqal gL,
12.52 78125 ¢ 6.25< 19.53 !
AliLs ol Bae B (adli Llas aal )
SN
sl S5 gl g5l 38 5 o) | cOle Uil Su 5 el | cdlelital) s 5 55
slad¥) & Jelaill juw | olai¥l 8 Jelaill juw | olasW) 8 Jelaill juw foladV) 8 delaill
A il (uifal 3kl
KC 4 juxi)¥ KC dai 2ty KC dasd iy KC das pai¥
baal) )
(sl o) ana Ba)) bl Julis (s 5l ana Juli) ki) 334
DY) Y pall dae ool b delidll s JaY1 Y gl dae olal 8 Jelidl
KC i iy KC 4ad iy
255 gal) Adslaall b gl gl cSle Liall Y ga 230 S 13 013N e sa Sl Bl gy e
(8 glmiia

4 o) 48 B g (o Mg Ao (5 il gl gl g CleLital) Cuils 1)

EJ\‘)AJ‘ 3\.;._).1-3

Bla a0 il Byl da iy Bla a0 il Bl A ad)
oaka Jelis keSS 3k Jelis A Jelis
olaiyl Jelaill olai¥l 8 Jelatll yuun slaiyl Jelaill o oLyl Jelaill yau
iSal) g2kl gkl Sall
KC 4ad Ju KC 2 23 KC 4 2oy KC i Jsi

g jhABle  (alal) Jolidll 2 Apuse ABNe 3 JoliS 5 all An iy o A Sl LA
2NOy (g 2 N304y + Heat D AGN Rl Jelidh 3-39

D oSS JoU 13 O V) ol Aad s

Laid s ) jall da o (@) Sleadl Jaelall g sl (1)
1 AGN G Rall Jeldnl) 40

Jaib ol (5) Slaadl Jaladly 5SS ()

4NHs(g) + 30:(g) 5 2Na(g) + 6H20(v)
slad¥) (b Jaily 438 (Giludd) (yJial) Jo Uil (02(g) + 2N2(g) ) dldh e S48 Adls) ic
[02] iy o8l (< [NH;] 212305 g2kl (1
[NH3] 339 el (5 [N2] daas g8l (z
HoN — NHy) 2 Ny +2Hy AH = (—) @M Jelidh 3 41
P DA e s laliall G g ) A Bk (S
sle sl ana 330 ) (@) 3yl padl da ynsayy ()

@ il e pmr jokal cilgeall  mils
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Jelatl) o gl s Jale izl (0)  Jelilll Jaws JIN, o 2 dila) ()
Nag +3Hzg = 2NH3g , AH=-92Kj : AU o5 Jelial A& 42
D e Ligad) Sl oS oladl A Je i 7

sl sl Aa o i g cpa g il e e 3 3all ALz ()

Ll 30b )5 pan sl e e (@)

5ol adl da )3 ad )5 (il e (e 2y all AL ()

Ll Jilsi 5 cpm g el Sl o (0)

Hyg +l2) = 2HI (g —heat @ A Jelidll 243

s A A Ke dagd o)\d

H, j& S 53305 (<) 8 all da o pia ()

sl s ey () H, Jl& 3S55 i (=)

N304 (G5 = ) = 2ZNOy () (S22 o) s S Jodml A 44
t OB N, 0, S 00 2 el Al xic

Kc 4ag alayiy a3 o5l (<) A4 K dad Jhaig ala oslll (1)

Ke 4ad Jaig Jay o5l (2) A K e das Jhi 5 Jay o5l ()

1A G Sl Je i) 45
4NH’(g) +302(g) 5 2Na(g) + 6H20(v)
> .Y oY) 3 Jadiy 43l 3Ll () el Jelaill (Oyg) + 2Nagg) ) bls (30 JilE i) aic

[02] iy (Sall (e [NH;] 31225 gkl (]

[NH3] J]Jﬁ_} ‘“J.NS:J'I (.J [Nz] LE:!J (éﬁ)lnjl (C

bl jaiig ) ol da 3 3l aoa Chsinl) 4l Lgd 202 3 400N cBle Wl ga ) -46
SO3¢) = SOz + 17202 , AH=(+) < NOg) 2 Ny + 02 , AH=(-))

2HClg) 2 Hyg+Cla , AH=(+)2 NaHyg 2 Ny +2H2 , AH=(-)
D O A die 3l ) B ) 8 Joli e el 400 Aalaal) 47

A + Bg = C(g) + D(g) , AH=84.3 Kj
9(C) 3al) &Y ga 23e Jliy MG Jal gad) (o
Jelaill a5 (30 (D) 33ll (30 il Cams () delall Jaus ) (A) 8ol e Jil8 dalza) (1)
3, adl da o saly ) (2) sUY) aaa Jilis ()
DA Gl Jeldal A 48

A2(g) + 3Baig) 2 2AB; AH<0
$ aSall Jelill de juaaly) I a5 48Y) Jal g2l (e gl
sl sl b i sygallaliaal) ysia
O] pa s LY ana il o a0l 5 Jlis Jale alasiul o s

¢ O A ALl e b ) all 56 oo s L las g -49
s Ul cllelatll 3 K 4ad e Jliy 30 jall 4a 0 (id -
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sl cOlelail) 8 Ko 4l (00 215580 jall da )2 a8 -0

duald) cle il L8 K dad (go Jis 5 all da 3 paid -z

daldl ielall 8 Ke dad o 53 )) pall da jy ad ) -a

IClig) + Clyg) = ICl3g) Glia £U) & AU ¢ el Jeldsl) -50
S5 i P2l Bl i i) sl ey Ol sl 4y Gasa B S LY) g i
) Qolll Baa JAI&S ) (g2 s adll g 30 all pala al 3 e Jelidll £ 68 08 i (o Laa (sl

Lzl 33 ) - 50 jall pale () Lzl il - 5 ) jall ol (1)
&U}VI?;SJD__)-EJU;HUALA(J) ;U?\ﬁ;dﬁﬁ-'&_ﬂjﬂ{)\.ﬁ:(a)

ZAzxM'l' XYzm = 3)([,] + ZAZYlgI , AH< O . (j'h" s\ L_sﬁ g'“-m Ol Jeladl) =51
(09U 4a,00) ¢ lagas day L Las

Sall slai¥) 8 ) 3V =1 (X)) 8alal) (e oy e Adlaly (
XY, ‘é_\‘);.“ Ll ala 3o ja LJL»:@A ¢y s e (u)
Lzl 800 3 ol Hl) A1ES ola 33 (z)

(2)
AY
Jl @3l Jolgsll uol s p
Jelad! e 850 i -52
A el o
K (1) Jeli om,;.?’ " (2) Jelal au_.aT
e } H, ] H—IL j ‘ H iﬁ H
|, == L |
N_?L _z._IN N, N N
A ] s e ol ]

NZ(g) + 3H2(g) = 2NH3(g) . dalaall U‘éj deliall
Tl 1Y) e o g il et el Jaudall Bal ) il e ey A0EN QST 6 -

Jalgal) aaf B sl day Jelil) Gudl 0o jumy (2) JSAN s ¢ el Joli e sy (1) JSEN 53
rJe Ul Ae s B2 (B s (s Mg
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Sdalall Ia e Ay b Lo (1 -
elaztall plaw d>lus 83U () Jela) Byl daya 8L ()
pod| Bu>g (§ Wlelazall WY go dde B3L) (o) Jeladl lawgl jla> Jele A3L2) (7)

¢ 0.01 M D 0.1 M o Y2+ Cligilsh 3855 s YCI, glad) Jslas B Xt aia 3ic -54
? Jslaall B 2 g A Laa

Las CI7,X2F <l (@) Cl~, Y2, X2 edigf( 1)

sUYI g1 3 XY iy 17 sl (o oY g6 8 X s C17, Y2F clis ()

s palaal) panyd il Cyl 6 gl gy (AN J gand) -55

D C B A
1.2 x 1072 4.4x107 1.8x 103 1.7x 107
ew.\a.;glgmé\
D e s58ls ¢ B e sl C (@) Apesslse Coeanal B (1)
D,BuufA(2) B,C e usD (=)
dpaS dBla) 3y @ il Ao dad 3 Salal) et ce AL Lea gl 1 Jilial) JSA B 56
—- — (21 gu) ¢ 4,50 U8 plall (e Ay glisia
(B) st | (A) dusal |l jlgay)
Jas Al 3 (i)
B A bkl = (<)

et dis @ ol cana ool wilacalliplla
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Jss Sy (=)
A2 33 Jas (2)

DY) Q) pllall 57
CH3COOH({)+H20(€) = CH3COO(_aq)+H3OE'aq) Ka =18x 10_5
D st i) pasal) Ka dad 0585 ol () HCl (g O <l kb AiLa) xic

3.6 x107% () 36 X107 (=) 09x107° (<) 18%107>(1)
................ A ddmdal) (alaal) (e 5 98Y) Gaead) L 258

(Ka=5.1 x10% HNO; Js il saes ~

(Ka=6.7 x 10%) HF &bl s el Gaes ~a

(Ka=1.8 x 10*) CH3;COOH ¢liw) jaes ~z

(Ka=4.4x10%) HyCO; <Lz S s ~>

Gl ¢ slal) a1 L 8 33 o 3S alil LAl Gaea g HCL 0o 38 ¢ 0.1 mol 43)dis -59
........ OHeSs Gmadlil) Gl slanal)

e dea il da o (8 glaglaiie 5 58 1 (8 Gl sl ~)

2 8 daa sl da o (8 Olslatia 5 5SS (8 Qlilise ~o

S anagill dx 50 (8 olalis g JuS il (8 Ol sludie ~2

) daasill da 5o (A glalin s 58 il (8 Qlalise ~o

Aager () 68 Llaa )
K =Ca @F saeall  oEY el

________________________ i P —
100 = Mg = = (Cpll) dsidl dn gy

Gl Ka JBy 45 a9 dh Ca il Gasall ikl vie dlll 13
alszal =02 xCa,

[oH ~]=10""* [H.O0* =10
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Ky sball (550 Joalsll

POH = _log[ OH - ] PH = -log [H*]
POH = 14 — POH PH = 14 —-POH

4 gal) ALiCx anad) x 38 1) = Salal) AL
Gaaall S5 % HY 3 = gl Ganall pads jagd sl S5

Baclal) 38 5 x QH 2= = 4 gl ac Al JausS g jugdl (5l JuS 5

ohcale 138 ¢ 100 mL Jslsal aaa zald slall 8 HCN u2as (0« 7.258 g <l -60

D gt paaall i ds 0 B (Ka=7.2x1071%), (H=1,C=12,N=14)

1.63 x 1087 ( 3} 2.56 X 107¢ (=) 1.63 x 1073 (<) 2.56 x 107 (1)

1 (1L) Jslaall paa maal (Ao slall e 43aS (2 (C5H11CO0H) waes o (11g) w2 -61
Gl gl (H=1, C=12,0=16) « (2.94) » 25°C xis Jslaal) 13¢d pH 4 o) cuale
(22 6 »an) D g paaad) 1A

139x10-4 (2) 1.318x10-6 (=) 1.148x10-3 (=) 1.39x10-5(1)

dolaall 13gd [OHT] demsSsungd Osl 385 OB 3.7 b (Al Jslaal pH 4ad cils 13) -62
& Sl

73M(») 1.99x107™* M (=) 103 M (<) 5.01 x 10711 M ()
2855 0lg 250C 3, Aa 0 35 14.44 x 1075 52 dhagomll paea Gl @l o ale 13) -63
: g5 A pOH 4o (8 3.8 X 1073 M aaal

11.78 (») 10.87 (=) 3.13 (<) 2.22(1)

¢ el 138 (i da 0 5.1 X 1074 (ssbes 4 (il @5 10 Cimd Qe pOH <ils 13) -64
5.1(2) 7.2 (=) 4.8 (<) 6.3 (1)

(0.2 M) o35S 59 5.1 X 10-4 s G550l golal cimda el Ka Gl il o cuale 13) -65
i bk (5 gbus ASSial) @Y gall 222 G (200 m) 4> Jgtaa A

1.01 x 107 mol (<« 0.04 x 102 mol (|

& calgllatosallllans) @ ol eanan ool wilacalliplla

[ ity ggo e il danl Foall ylaat]




2026 classIl lovio] dl chasdl § Aal=magal gL,

2.02 x 10 mol (2 5.05 x 102 mol (z

aey K, =3.5 x 1078 s 5 38 (V) a2 mol 0.2 o gsiss 05 gl aas -66

@5 paaall pH 4ad (i mol 0.002. 43 AsSiall &Y gall

6.5 x 1077 4 8.544 ¢ 5455 @ 3.5 x107°

1Y) Baglh (V) ¢ (X) oelds ) 11 s ss 4 (POH) 4ad J slaa il -67

.............. sl (Y) ¢ (X) gl ol | sl el s (Y) ¢ gl ae 1 (X)

Jsafisas ) (Y) « odtalsid - (X) (< ol e 1 (Y) ¢ Had) diall: (X)) (]

Jsafigagodl 1 (Y) ¢ psadll ale 2 (X)) (2 S diall 1 (Y) ¢ calial g 0 (X) (2
51 sad) A ja 34l 3 3133 (KW) stall assd) Jualad) AU ¢ el alail) b -68

¢ plall 3 a Ay 2 ad ) die Eaay L Laa

oeadl) de Jslae o s o 80 aay s slall pH da 235 Cpa s ouel) Ul 585 sl (1)
el e Jslan e g5l 0 il oy oLl POH 3 Ji 5 JansS 5 ed) Sl 5855 00 33 ()
osadll S Jslaa e Jalatia o5l Jhay 5 elall POH 4ad Jiii s oS 5 el @ilisal 38 53 300 3 ()
osaddll sbe Jslae e Jolaia o 500 Jhay g elall pH da ol Jig O syl sl 38 55 353 (2)

G Ka = 6.2x 1010 Gaeal) ¢l culiy 4,7 A9pH Zad (HCN) cheibmis jigd) (aas Jslaa -59

ol Aglaa (0 300 ml A AliallGaaad) @Y ga 2

0.14 () 0.64 (z) 047 (=) 0.19 ()

pH Jslae ¢ ssil A3 (Al plall (e 1057 L A 43al Ba(OH)2 ALS ¢ s ok bas 51 =70
( Ba(OH)2 = 171g / mol) 12,3 st A

0.513 g (3) 43.605 ¢ (z) 512g(w) 56g()

Qo) dal Lagia JS (X) (Y) Cailita Cppuiaand ol glaa =71

ka=1.8X10-544L <ty 0.1 M 03855 (x)

Ka=5.1X10-444 by 0.1 Mejss (Y)

¢ ((X,Y) ol a JS paibad (8 iy b Laa 6

(Y) Umesdl Jslan (a J8l 4l pH 4af 5 51 ds 2 o eSU Ll Joa s (X) piaesll Jslaa (1)
(X) vaeall Jslae e el A pH dad 5 58T 4s x2S L) dos iy (Y) Uaesdl slas (@)
(Y) vasall dslaa (e B8l 4l pH Aasi 5 BBl As 2 (2 06S) L) daa o (X) paeall Jslas (2)
(X) aeall dslae e Bl d pH 4ad 5 el da jn eSSl daa g (Y) paeall Jslaa (3)
IS Al g aaadl (udl Legd (BLA) O slae -72

( CH3COOH Jis ) diaa paea Jglaa : (A)

( NH4OH Jis ) ddsaua 3218 Jslaa : (B)

Lagia JsI jhaial) plall e 100 ml A3l (pslaal) DS Cidasy

¢ Caddnl) aay dday s g L Laa

(B) Jslsall pH dizs (A) slsall pH alan -0 (B) 5 (A) o slaal) S 3 pH i -]
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(B) dstaall pH 212315 (A) Jstsall pH i - (B) 5 (A) Galslsall 38 3 pH 2 s -z
ALS 13 12,0 s 5ts 4 pH 4a < 500 ml 43> (NaOH) pseisa S g 0 Jslaa =73
[Na=23,0=16 , H=1]: g Jslaall 138 & 4030 (NaOH) pssd gl daS g2

4.0 g-> 04g-z 02 g - 20g-

Sias b baa 51 0.0933 e ALl & ¥ gall 20 5 0,1 M 0385 i) paea e AL -74

¢ oaaad) ol cull dad

87X102%: 67X103%=  45X10*-w 45X 10 -

4 450 ml A8ual 0.2 M 0S5 (NHAOH) pssi ga¥) diS go38 Jslaa (0 50 ml bl &5 .75
(Kb=18x105 Lisa¥) Jslaa (i il ) Cadadl) day Jolaall (g ) ClSilll da 0 & La, Jhilall plal)

0.0009 - 0.2 ¢ 0.0095 - 0.03 -
. Lagia J<0 3 = pH 4a ¢ (HB), (HA) i Laadls (ppilida (ppadaaad Ol glas =76
0.01 M &3S 5 HB paeall 0.1 M oS5 HA e -
¢ HB, HA Osdaall Lily Boaa 3 b Las gl
HY) A HB Gasall K, dad -z OH O 3aS 5 B glalis, .
S A HB passll K, 4a - 2 2V A HA paall K, 4ad -3
& jidall ¢ )

DA Aaallydis jaal) ¢ Fall aWail A HCI Adla) 2is =77
: 94 culad Gad 8 AgCl) = Aglag)+Cliag)

K, b a3 (<) AgClg) s JEg Ag* 585 32 (1)
AgCle) %S 23385 Ag* 3558 e () K 2a8 i (=)

AgCl,) = Aglo+ClLy @M aedall Jslaal) 2 -78
D 1ie La 43l) 43ilia) die AgCl Asibisd O Jliy (Al Laa JS
HClag) (2) NaClg) (=)  AgNOs(q) (<) NH4OHgg (1)

s Al Asaal) s o1 351 Dla A (PHCI2) T pabea ) 4,58 (1 psdin J slaa =79
PbClys) = Pb*q) + 2Clag)

€83 o JS A0 ) O IS (e Jolh ABL) sie PDCI2 Al sl Al a3 (s Laa ol

o geall il S I laa Aslialy Ay 30 Jis -

5 sl Ol i J slae ALl 4300 oAl a1y 35 -

IT pabea )l ciliausd J slae d8laly 4l 53 Ji5 -2

2 52l gl <l 35 J slaca A8Lmly A0l 531 s 35 -0

p gl g S aadia Jolaa Ao (5 giay Lagda JS (B), (A) S8 usal -80

CaCOs = Ca*ug) + CO3?ag)

Ly 518 5 gl Gaan (g b auday A8l a3 ¢ (A) Ay b -

ppeallel) 3 ;1S Jglaa (o ol jhd auday dBLa) o ¢ (B) dasi¥) (A -

¢ Laa i ‘éi .
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(B) s Ui Jii 5 ¢ (A) (o Gima o caned )l 4 ol 35 -
(B) o Uma i a3 ¢ (A) o Ui sl ) 4paS i -
O 55 (8 Va5 ol M) 43S 3l 35 2
Ot a1 o Uiay ) ol ) A€ (a5 -a
¢ ) Alslaall s 0139 Alla (b lilpen s g (2aan Jstaa 81
HCN + H20q) = H30%@q) + CNaq)
¢ Jobaal) 138 A HCI paes (e Gl phad auday A8l dis Siaay ) Laa ol

CN O 38 58 203 3 -0 Uaaal) SISE dx 0 o 35
Oy s il Y - Uaeall SlSa dn yy JE -

D AUl Asleal) (385 (bl IS (aea Jslaa -82
CH;COOH = H"+ CH3;COO

¢ Jolaall 13 090 o paS g b (e &l el ALl die Biday b Laa gl
Jslaall pH dad Jis5 (aeall i oo 3y -
Jslaall pH 4ad 22 35 5 aaadl SIS ala 3 -
st pH A iy naal 85 e 333
Jstaall pH 4ad sl jigpaasdl (o5 Jana 33 3 -2
AN 3l ol (B .83

K:COss) +2H200) = 2K'ug) + 20H (aq) + H2CO30aq)

............... oy e 2l b A CaCly Jstaae (o il lad 4Bl ic
K2CO3 4l 9 J&5 5 gahll @ _ KoCOs 4l sd ol 5 g2 ykall |
KsCO3 48l 50 Jiy g ouall o KoCO3 4nbsd ala g usall o

Ksp LN Suala
Ll a2y

((dial) Jslaal) 38 5) Anilypdl) da o x( RS pall (B G g 23e) Jalaall = (oY) a8 5
L S Jalaal) () £ 68 10 AL 3) gal) &l 38 5 @ pa Juala= LI Juala

AV GaY) 385 quuad e 5 Ol iS5 e gl

aslaall ¢ o) Jalaa + Jggaall (oY) Jalaa X aglaall (oY) 38 5 =

Lt pal) A0EY 5 20 cant) s6( Jolaal) 38 59) Ludyst) Ao po = Ll Bukal) A

SN e (M Lelagatt 48 pal) ATCH (fo Lgand po Jpo Aoy slll A Sl I Yy A4
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(Ksp) 213 Juala (X) Al gl Ay dapal)
Kgp x2 AB Jga 2
3 A2 B
3 Kip 4X A2B2 d}"3
27X4 A3 B Jsa
s |K 108 x° Az B; Jse5
13% el
s[Ksp 256 x° AB; Js5
256

OB 1.04 x 105 M a sagkall il 1S (e asdieall Jglaall A o) 53 ic [Ba™2] sl JuS 5 oS 131 -84
.......... s BaS04 a5 )l <l 403 Juals dajd

1.08 x 107 ~a 1.08x 10710 ~# 1.04 x 107 ~< 1.04 x 10710 ~I

O8 6.62% 1073 M st ( Ag,Cr0, ) il cilag <t 440 sd 4 0 o cuale 1Y) -85
D st A LW Juals

348 x 10712 (2)2.32x 10712 (=) 1.16 x 10712 (v) 0.58 x 10712 (1)

A A A0 OB 2.5 x 10 52 Ph(OH)2 weball dsS gt LY Juala o cuale 13) -86
(22 &5 saa) TR e

8.54x 10-3 M (2) 427x10-3M (=) 0.0135M («) 027 M (1)

3 s Aoy dis (0.1 L) 4eds apdia Jylaa B Aadl) 3608 mlal 43 Juala o) Ciale 13) -87
(22 CE e ) 1 gt Jtaall A A ddadl) 3y ) 5l8 A1 8 2. 56 X 1070 (5 gy Adna
(Ag=108,Cl=355)

115 x10%e (=) 23 % 10 % (s) 0.0115 g (<) 0.023g (')

[Ksp = 1.2 x 1075] slal) (2 Jlasdll gadi [T pabadl 458 mlad 403 Juala o iale 1)) -88
G5 A aadial) Jolaall paa 08 i b Las I[PHCI2 = 278 gm/mol] 250 3, a 43 2 Sis
€30l dg o (i dis plall (e 0.1 gm (A
50 ml -« 25 ml -

150 ml -2 100 ml -z

@ ligll LAgau ygi4al cilgeall palla

[ ity ggo e il danl Foall ylaat]
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54 250C 50 Ao dis slall (3 MgCO3 pgseailall Gl gy S Ay g3 cuils 13} -89

D g sbed pelal) 13¢d (Ksp) 4031 Juals ¢ ¢ (4.4 x 10-5 mol / 100 ml H20)
6.44 x 10 -2 19.36 x 1010 -z 1.9x 107 - 4.16 x 101 -
¢ 250C N 600C 5 43 8 (3 5 L 4aaa (ZnS) Gaa il 4 S (e apdia Jslaa 448 23290
G5 250 C 2is plall Ksp 4039 Juala o cuale 13) | zelal) (e 1,53 x 10-5 W a8 4LS cups 8
(ZnS =97 g/mol) 600C X ZnS glall (Ksp) &) Jala dad oo iy b laa ) < 1 x 1072
3.16 x 10! -2 3.16x 10® -z 1x 102! - 1 x 10 -

13, (1 x 10-4 mol / L) 4is3 da 33 ¢ slal) (B (lusll) guadi (Cat2) assdlsl 7341 251 291

b Laa sl ¢ Al ) a A o Lis (1.08 x 10-18) s sbud zelal) 13 (Ksp) 4031 Juala (i caale
frdall 138 & gail Jiay

(S042) &lusSJl (o) (PO43) ©lawsall (z) (F) ansladl (©) (CO32) wlig,SJi ()
Jalaa (b by gil) aj0 + (o oBSl) Jalae X by gdl) daje = Al i) 5858 dlly 4
s

gdiall Alglaa B 4yidal) g 38 5 (81,6 X100 s 5 AgCl (s) el Ksp A cils 13 292
2.53X10°M -« 126X 10°M -

1.6 X 10°1°M -2 632X 10°M -¢

133 ) Juala ) 13 1x 10 mole /e S s5 slall B plisdl) madi (A) zelad aadia J3las 93
%(A) el Lall ¢o g Ghilea 51 1.08 X108 sl gelal)

XY; (s XoY; (I

Y2X (2 XY2 (z

41 AgCl < ge 33 G 1.6 x 10710 (5 5 AgCl Aadl) 458 elal Ksp e i cuale 13) -94
.......... Sl Ada I B

1.26 x 105 ~2 3.2x 1010~z 6.36 x 10 ~ 1.6 x 10710 ~I

25 C 450 8e X2Y Jaall (Ksp=8.75 X 10 — 11) ks 13) -95
51 dg o (i die asdiall A glaa (3 100 mI (B A1 plal) AS Siay A Laa (518

(25 Q6 »aa) (X2Y) = 248 g/mol
< - () j
0.009 g 0.005 ¢ 0.007 g 0.003 g

(g2 g ) ) g ) Juals Jay; Jiana

pH by A g mlal LI Juala dlibaay
Al 53l A2 ueal -1
Al 53l A X JauS gyl 238 = JaaS g ) 38 5 el -2
2 9uaed) (Y ibany 14 (e 4a bl g a9 paugd) (uY) a3
< ghadll (uSe) LMY Juala llag A g hgd) ) lac) o) 4
4 Ksp 4a 0585 8 = Al PH 4a slall (8 o odl) gaad JouuS g pgd) (sla (5 58 S 10 96
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1077 « 107%-» 1070 ¢ 10712 |

4 Ksp 4a 055512 = 4 PH 4a Ca(OH) posdlSll 2ausS 5,00 (4 2iia J sl =97
7%x1075 4%x107¢ = 4%x107* @ 5x 1077 |
t Jstaall pH 4ad 012 0.5 x 1074 M = gedall M(OH), Jstaa 2 M2+ 38 55 0lS 13) 08
14 o 8¢ 4< 10 |
G A1) B Glysdll 215 Al oA Ao ) Lals iy A4

............ ¢ 400 Gl yal) (e JSE A0 Jaalas ad A (Al g1 Bl 3 sl qusl 3 Le 299
BaCO3 > BaS04 > CaCO3 > CaS04 |

S all Ksp
BaCOs 2.6x10”
BaSO4| 1.1x101°
CaCOs3 4.9x10”
CaSOq 7.1x107°

BaS04 > CaCO; > CaSO4 > BaCO3 «

CaSQOs > CaCO; > BaCO;3; > BaSOqs ¢

BaS0, > BaCO3 > CaCO; > CaSO; 2

p Jgadllas L 4 Juala ad 3l ga COG &L 2100

C B A Bakal)
107! 102 1072 Ksp
........... (S SV ga 230 (g sledi (s ) La e JS Gu i A8 o s paavall G 1) g8 Lad
B>A>C~2 C>A>B~g A>C>B ~« B>C>A~!

Gl g S 59 A Juala dllac of ey A4
e il 5 J glaall £ 5 il
(Qsp) <ligh) 403 Juala <y
bl b dlgele A (Ksp). &I Juals aa 45\
L Gdag Vg aadia € JslaallQsp < Ksp — ol 1d)
. & JlaaliQsp = Ksp — oS 13
S A G g adia (398 JslaalQsp > Ksp — oS

Gl Gl Al 73 gad
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. 86 ‘ 69 1 52 '. 35 o 18 1 1
i 87 l 70 1 53 * 36 3 19 < 2
" 88 2 71 1 54 4 371 ¢z 20| ¢z 3
- 89 - 72 d 55 C 38 - 21 - 4
* 920 - 13 - 56 z 39 z 22 - 5
a 91 - 74 1 57 : 40 ) 23 2 6
- 92 ) 75 — 58 - 41 | 24 - 7
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