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2025-2024 (ks 12 Cso) &Syl eS| daglyJl Busgl Alscued

S W Al J oY1 &Sy ¢ 2NO(g) + Oa(g) = 2NOag JsWatl of Cands 13)]
SINOJ 8ol Jelasdl 45y  » Ld LB &S )

Jol &y B

&6 ) D . C

35

r= K[H2][NOJ? (& Jsid!l ds o OF Cands 13 Jelal ol ol Busg 2 Lo

Mist B M.s? A

MLS D M2.s? C

131 2H202(2g) — 2H20() + O2(g) € 3 Jelatll Jelidl ol (ulid Bu>g (2 Lo
ooUd Bu99 M.LS Bugs Jeslatll ds w OF (2 A81) J o1 A1 ope Jelal OF Cands
(M » #SA

Mmist B M.s? A

st D M2.52 C

aclal |.5! Jeladl E\.cf.d WINE T 13 r= K[A]?[B] ‘:;S" Jelad| a.GJw O}’@ uLG T;Uu
(2017 =) ) CL‘JB B 8olJI J'\“SJJ" 9 A BaleJi J\“SJS

Slye gt J35 B e Ji5

Slyo gl w3 D Ciyo 35

S Jeladl 1ds ddy o (M. 51) 9 Jeladl de w Jdae ol Busg Of s 13

1 B 0

3 D 2

AU diuall die paedl g AUl uaT Juas 098 wdzeis LWhes ORI Ul o8
e AW Oliiall (e ‘.-.si R= K[S203?(aq)]?

B

Rarte
7 -3 _-—a
/mol dm ~ s

[S.0O." (aq)] / mol dm > [S.0. (aq)] / mol dm ™

[S.0O." (aq)] ¥ mol dm™ [S.0O.(aq)] / mol dm™

B (ol A Gooall

D el C Souadl
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2025-2024

(ol 12 o) PLYE AR IPNLY]

sl I B gl Al

Bl'z(g) + ZNO(g) —>2NOBr(g)

451 Aslaall Ui g Al ST a0 po ! Joli
§ Jeladl e ) guamall Ll oo Lo

a.GJw Jdao
Jela!
(mol /L.S)

[Br2]
(mol /L)

[NO:]
(mol /L)

©3)
dy =il

1.0 x 10°

0.10

0.10

1

4.0 x 10

0.10

0.20

2

4.0 x 10

0.40

0.20

3

B
D

Rate= K[Br]? [NO]J
Rate= K [NOJ?

Rate= K[Br] [NOJ?
Rate= K|[Br]?

§ Jeladl 4G) pggdo ao 3G Y (I yladl B
Whos lplue Sang Jelaidl jauw dsybo (Lo daial B agfﬁgiawagau\saagé

" . A~ ¢ dsliaiad Slgadl 1555 T el
dg)eall A I § delaiall dlgall C ae Solud : S N
4395 g0l o) S Latell 1 gall Y g0 SUe (S9 D el Je i o §

Jelad! de o ol OF cuale 13] (X) dad Lo r= K[APGYI Jeladl ds oo 098 s Tsli
€1.5x10° M1S?T = duas B)yly> dyd s

1 A 0 A

3 C 2 C

S Jelanl de w cull Of Cuwle 13] [A] 48 L 2A > Product o2l Jelad! 3
€1.5x10° M.S = Jeladl de w9 1.5 x 10 MIS? =diumn Byly> dyd

0.01M A 1.5x10*M A

1.5 x 10°M C 0.1M C

Byly> dzyd Wi Jelawdl de o ol OF Cule 13] A + B > 2C (92l8Y1 Jelaid! §
A 0S5 0S8 [A] Baledl 2S5 Ak s & Jeladll depw 0194 X 10 MG =disno
0.2 mol/L = [B] = [A] 09 Leis Jelal

A 8 x 10¥mol /L.S A
C 1.6 x 108 mol /L.S C

8 x 10°mol /L.S
1.6 x 10° mol/L.S

S Bylyzedl Aoy 21035 bedie Jelad! de w Juao Coll dopd] Sidon I Lo
G J& A
SIRTY C

(W) B

D

£ 3basS! Jolil d o ol o S5 JWI o
B Slasl Jelad! A
D A5 C

77571927 a3 aul/i

Ja5 03 01833

Bylymell dxyd 47

Jarall
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2025-2024 (ol 12 o) PLYE AR IPNLY] sl JI B o1 Aicaod
LS Slldl e Jguamd! @5 diyao Byly> dyd die A + 3B - 4C (o2, 8YI Jeladdl 3
Jelad! ds . AV dgadl 3

ERIREDY] [B] (A~ ] %
(mol /L.S) (mol /L) | (mol /L) | 4=l

2 x10? 0.2 0.2 1

4 x10? 0.4 0.2 2
8 x 107 0.2 0.8 3

¢ A1 Jelal Ay ded Lo
1 A 0 A
3 C 2 C

dis 39 Jgdadl § LS Slldl e Jgrazedl @3 2A - B +C ool AV Jeladll
S el de adl Coll Lol Busg d Ll e Tolais! .diyme Byly> domyd
i de ]

el R
o (mol /L) | 4yl

(mol /L.S) '

1.6x10° 0.2 1
3.2x10° 0.4 2
6.4 x 10° 0.8 3

L /mol .S A st A
L2 /mol®.S C L2 /mol .S C

dudoasdl U e Jguazml @3 2NO() + 2Hz(g) = Nog + 2H20q)  JWI Jelasld
¢ NO Jelaiall deudlls Jeladl 43y Lo ddW

Jeladl ds
Aty [NO] [H2]

(mol /L.S) (mol /L) | (mol /L)

0.094 0.35 0.060
0.376 0.35 0.240
0.846 1.05 0.060
1 A 0
3 C 2

€ dyhiall A5 oo Jelis e Lo yud JWI 0 8

WY AN ity pias &SN Jelind! de o | B K = Jslid! ds
WS v paniS Y Al Jelad! de .c .

AR o S D] s 0 e e o
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2025-2024 (ke 12 Cawo) dSyand! sluasSl dasl ) B gl Ases]
(A lud! ol iVl g 009801 Sl 9 (g ol QUSI! dllicaad) dliiad) dsasd! : LS

(el QUSII Alscasd : Ygi) .52

Sl s o 956 Lghoiaty () A1 Jelan)) ddiyg €O 9 NO; opo JSU Jelid! Uiy Lo(1)
r=k[NO2]2[cO]°  : 3]

431 50 0952 S lg NO G AW 4501 ¢pe 090 I Jeliall de i 0636 (81 (2)
2NO +Br; — 2NOBr  :391 Jelad § 400 Jeladl 435 b Br, 3 JoY!

GY Jeladl de s 0536 § Jarall (K) Jlid! s ol (oldd Sl 30 (3)

r = K[CHsBr][OH]
(M.S1 Jelatl ds o B>g9 M AU B9 O 2 431)

G Jelil) Jolanl ds u 0936 (g i) Joliall Jgiondl (§ Bylgll llud! puseinsl(4)
2NOgg) + 0255 — NO2g

Jeladd! ds
PRV
(M.S)

1.95 x 102 0.0142 0.0137

1.56 x 10 0.0284 0.0274

7.80x 102 0.0142 0.0274

QI [0;] | 3wl [NO]
[M] [M]
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2025-2024 (s 12 o) Syl sluassSUl sl JI B o1 Aicaod

(@Q)JAJ‘ gb‘&" Aol O<)-53

€O Balald Ay &yl A5, (o Joliil) [CO] ol Jolil A pud Lol Loy sy (5)

A 3t 0 JSU Eatomy S8 A1 po o) JE W) e e 053 S (6)
Al Jelad! 4y 4S3l9 (OH) duuSyyduglly (CH3COOC,Hs)

A5 (e JEla Jelawl de s cull old Wildzg OF o I (92U 1 LY by (7)
M35, (Sokus opideliiddl i3l 4L

(M.S? Jsladl ds o BUs99 M AS I B9 OF 2 431)

21Clg) + Ha) > Iz + 2HCl(g) : &I Jelaild Jeladdl de & g3 92 L (8)

Jeld ds
IRV
(M.S?)
3.7x10* 0.0015 0.0015
7.4x10* 0.0015 0.0030
2.2x 10° 0.0045 0.0030

QMY [Hz] | gl [ICl]

(M) | e
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(ke 12 Cao) &Syl eluanSl sl JI B o1 Aicaod

2025-2024
(el QUSY! il :y0).54

2NOg) + Brag = 2NOBr(g) : @il Jelal Jeladl de b 0936 9o L (9)

Jeladl de w o .l
ay | S Br] | ghaINOT
(M.S-l) [M] [M]

1.30x 103
5.20 x 103 1.00 2.00

2.60x 103 2.00 1.00

1.00 1.00 1
2

3

Ul § Gazm SV &byl ope Jelard JIl [Br] Jlie de md Ll Loy #5451 (10)
o g !

S Eatoms RS A1 o S il [Hy] olie S e 2 Gler sy oy (11)
9yl s ASEI A5)1 oo Joladl OF Sl JSiw 088 b zuby &3 - cnarg gl

77571927 a3 aul/i
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2025-2024 (s 12 o) Syl sluassSUl sl JI B o1 Aicaod

Lie 31 pgadguall il Sy p gyl oy (IM=Y) JIiledl Jelas BLESIL &5 (12).55
BaClz@g) + Na:SOs@g) = 2NaClag) + BaSOgs) : dalises S1y3

J‘L‘.&" a-‘:;w [NaZSO4]
= RIRVEN VY
(M.s”) [M]
2x10° 0.05 0.12
4 x10° 0.10 0.12
6 x 10° 0.15 0.12
4x10° 0.05 0.24

0.05 0.36

€ (Na250a) 9 (BaCly) caslitall (o JN Jelidl 45y be .a

Ayl [BaClz]
[M]
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2025-2024 (s 12 Cop) Syl sluassSUl sl JI B o1 Aicaod
(posdd! Jdo) .56
140V ALl Aslaall 339 237°C Byly> dmpdis pgll He ae (g Andl ST Jola (1)

2NO(g) + Bl’z(g) - ZNOBI’(g)

Jelail e
ERIRVE)
(M.S?)

24 0.20 0.10
150 0.20 0.25
60 0.50 0.10
0.50 0.35

€ (Brz) 9 (NO) palslsiall opo SN Jelaidl 44y Lo .2

Sy [Br,] Syl [NO]
[M] [M]

b LS A1 dlslaiadl 3l gall 15155 9SS bodie Aslund! Jeladl de o cnel .d

[Br2] =0.185M 9 [NO]=0.075M
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2025-2024 (e 12 o) auSydl £lbauSJ! sl JI B o1 Aicaod

(sl 43) .56
1A Ao Aslaedl G (g gl S a0 g And! wewST Jolis (2)

2NO(g) + 2H2@) = N2g) + 2H2O(g)
S Sre | eI [Ha] | gl [NO]
PRV - -
(M.S™) [M] [M]
0.094 0.060 0.35 1
0.376 0.240 0.35 2
0.060 1.05 3

€ (NO) 9 (Hz) cnlslisiad! (o0 SN Jeladl 45 e .a

b LS &Sl dleliiall 3l gadl 5815 (9SS Ledie &bluiyl Jelaw! de o sl .d

[Hz] =0.4M 3 [NO]=0.24M
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2025-2024 (e 12 o) auSydl £lbauSJ! sl JI B o1 Aicaod
(o9l JuJs) .57
4031 A5 lasSl Adlaadl o g okl JE 2o (g Al uweST Joliiy (3)

Jeland! ds
VIRV
(M.S?)

24 0.160 0.150 1

6 0.160 0.075 2

0.400 0.150 3

€ (NO) 9 (Hz) clsliiadl (oo SN Jelaidl 45y o .2

Ayl [Hy] Al [NO]
[M] [M]

e 12Uy gyl S Sy I [Ha] ol Sl ds il Gilo ouy ouey! .d
oMol Lgiass Cuod (I gyl &)
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2025-2024 (s 12 Cap) duSyoedl sluassSl sl JI B o1 Aicaod
(Al ol i1 Alsas] OA)J

(2021-2020 (u55) .58

: oLl il e Cl 31 Jelald Jguaedl § 83yl bl cye

A+B->C+D

3! [B] gl [A]
[M] [M]

0.022 0.022 1
0.022 0.044 2
0.022 3

€ (A) Jeliial ddy e .2
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2025-2024 (s 12 Cap) duSyoedl sluassSl sl JI B o1 Aicaod

(2018-2017 (g25>55) (2022-2021 (u23) .59

S9lud Jeladl depw O Cade 13] X+ Y 5 Z Y9 X oo S J9¥I A5 (03I 901481 JelaI(])
0.10 M (Y) Jsliadl #Sy39 0.15 M (X) Jsliied! 1Sy39 200°C 8)ly> 4o Jis 0.05 M.s™

J.GUI.'L" &st Oﬁ@ 9’25‘ |

(2023-2022 LS\.:J::.:) A4S Al e gro.-i QS’I Jdelail Jguxll 3 8yl g)l WLl e (<)

2ClO2(aq) + 20H"(ag) = ClO3(aq) + ClO2(aq) + H20(g)

Jeladl de w
VRV
(M.s?)

3wyl [OH]
[M]

Syl [Cl0]

(M] EAPESN]]

2.07 x10™

0.012

0.012 1

4.14 x10*

0.024

0.012 2

1.66 x10°°

0.024 3

¢ Jelall de w 0938 CSSI .3

(2025) séus 36 o slaasS
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2025-2024 (s 12 o) Syl sluassSUl sl JI B o1 Aicaod
(2021-2020 yLasl) oLl Jeladb ddkasol! ddoadl UL jwyol (1) .60

$204%(aq) + 2l (aq) = 2504%(aq) *+ l2(aq)

asluy! Jelaw! de Al 1] Al [S,057]
(MS™) (M) (M)
9.6 x10°° 0.040 0.040
1.92 x10°° 0.040 0.080
0.080 0.080

oyl 03

¢ Baludl Jelanl) Jelandl e oo 0938 S i

(2022-2021 jlisl) A5 Al e el G Jelald Jguomll 3 Baylghl obludl o0 (2)

2ClO2(aq) + 20H (ag) = ClO3(aq) + ClO2(aq) + H20(g)

Jelad! ds
ERIRER
(mol / L.S)
2.6 x10™ 0.12 0.12 1
5.2 x10* 0.24 0.12 2
0.24 3

Al [OH] Al [ClOs]

(V] V] Uslxel

< ds\.é.ﬁ‘ a.CJw uy@ “.‘JS‘ .a
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2025-2024 (s 12 o) Syl sluassSUl sl JI B o1 Aicaod
(2023-2022 yLisl) oLl Jelall ddeat! Oyl bl )yl .64

2NO() + Clzg) —  2NOClg

Ayl Jelad! ds w Sl [I] Aoy [NO] . o
- 3 I U gloeel!
(Ms?) (M) (M) SR
1.23 x107 0.010 0.005 1

2.46 x10” 0.010 0.010 2
9.84 x10”’ 0.010 3

) J.CU?JJ‘ E\.cﬂ 033@ %JS‘ N

P 3 Jguael § S eodleliiall 1S53 Jolde Jolad! ds ud dobaddl codbiadd! ¢ 1)18.65
(2021-2020 ,Lis)

M.81

ool 33 3K 5
e ., concentration
IATARTA] _,.6 5

concentration

Rate / Jewhis .

Jelad! dd)

7Sy daclae w6

e delaiall 3olodl
Jelad! de w

77571927 a3 aul/i
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2025-2024

(e 12 Cao) &S)yoell cluasSI ol JI B> gl Al

(2015-2014 ;L)

Jelanl) AWl bl J) Sl .66

2NO() + Clzg) —  2NOClg

Jelad)l s o Jure
(Ms?)

Al [Cla]
(M)

Al [NO]
(M)

0.18

0.1 0.1

0.36

0.2 0.1

0.2

¢ ClyJ duaddb Jeladl 45y b

(2017-2016 i)

pUal Jelatl ddlaziodl Bl oyl .67

2NOg) + 2Hzg) — Nz + 2H20(

Jelid! ds w Jize
(Mol.L . min?)

Al [H2]
(Mol.L?)

Al [NO]
(Mol.L?)

1.20

0.012 0.002

2.40

0.012 0.004

0.002

(K) St 48 o ol dagd a!
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2025-2024 (s 12 Cap) duSyoedl sluassSl sl JI B o1 Aicaod
2A+2B - C+D GYI Jelanb daksiall bl J) 25168

Jeladl de o Jimo Al [B] Al [A]
(Mol.L. min?) (Mol.L?) (Mol.L?)
2.07 x 10 0.012 0.012
8.28 x 10* 0.012 0.024
4.14 x 10* 0.012

oy

(K) Sl &S o el dagd a1
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2025-2024 (s 12 Cap) duSyoedl sluassSl sl JI B o1 Aicaod

GV Jouardl § digie (2 SaA +bB — Product Jelal dsiuudl ds audl &bl .69
§ Jolidl de o 0938 IS ¢ye i

Jeladl de
P RUEY]
(M.S1)

2.00 x 103 0.100 0.100

4.00 x 103

16.00x 103

SMeYI[B] | @MeYI[A]

V] vy |

Aoy Jis K ds adl ol doud of Code 13 2A - Product dw plal Jelasl é .70
o loe 218 1.5 X 104 S (g9l digas Byly>
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2025-2024 (s 12 Cap) duSyoedl sluassSl sl JI B o1 Aicaod

digro Byly> dmyd Wie JUWI Jgdand! (§ 83yl gll ULl pezr @3 JWI Jeladl §.71
adi (3 Al e el o8 duny!

+o + A + £
-2 @-a-P

NOm + H.O + C1

2 (@ 2(2)

ALY [HCI] | 3loYl [NO,]

FIP\EIN |
[M] [M] sl

0.30 0.30
0.30 0.60
0.30

NO;, HCl iy JSI deulls Jeladl &) o1
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2025-2024

sl I B gl Al

(‘_“,ol.c- 12 Cauo) &Syl elbauSI

+ 5Br

(aq)

I Jell § .72
3H,0

270

6H 3Br,,

(aq) L

+

ddoal oyl oy ASTN UL e Jgaazell o3

Sl [H']

Al [Br]
[M]

Ayl [BrO3]

[M] EAPESN]

[M]

0.1 0.1 0.1

0.1 0.1 0.2

0.1 0.2 0.2

0.1 0.1

0.2

Jeladl de pw 0908 CSI .1

(2025) séus 36 o slaasS
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2025-2024

(,_“,d.c 12 Cauo) duS szl elbuouS

sl I B gl Al

e

AT Al e el @3 G Jguaell pwydl .73

o

de .l (g8 Jeldl dolas

r = K[A]*[B]? A+B+C —

Product

ds

Jela!
IRV
(M.S?)

[M]
Sy
[M]

[R]
Gyl
[M]

2 x 10-5

0.1

0.1

8x10-5

0.1

0.2

R+M — Product

r=K [NzOs]1 2N205 —» 4NO:+0:

K=2.5x10*Ms?

CH;CHO - CH:;+CO

g ae iy EB (C) Baledl 1Sy Caclai 1] (1) edy Jelad de md Giuon 13,1

€ 53 Jol gl

(3) py Jeladl § NO, ZLi] dew Juang N2O5 IMgiw! Juze g Al 3u>.3

o3l § il SN § sl AN

Jolgall ©19.8 20 0.2 M = CH3CHO 155 0950 bis (4) o3y Jelad! ds o w4

(2025) fue 36 o sluasS
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2025-2024 (s 12 o) Syl sluassSUl sl JI B o1 Aicaod

E+2B — Product Y A Jeladl § .74

G L pSys Caelal 13] (E) 4Gy 9B r = K[B] [E]X 52 Jsld)! ds o 038 o5 cnls 13
B30 36 Joladl A Cukelialy Wilyo 2yl (B) 1Sy chslialy ipe

A+2B —» 3C+D 39 o2 LAY Jeladl 375

domyd Jis (K) Jolid! s o ol O 1= K [A]X 98 Joladl de pw 0958 of cunds 13)
b oo 3 ugld 2 x 10-3 MLST = dias By)y>

B, A (o W Jeladl 4G).1
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2025-2024 (ls 12 i) &Sy sluass! sl JI B o1 Aicaod

2D - F+Cplall Jelawlh dalaially Jgdnl! (3 83190 bl lodseius. 76

Jelad! ds
CRIRER]
(M.S?)
15 x 102 0.50

7.5x 1072 0.25

0.75

Jeladl ds o 0938 Of Cwode 131 0.75M = D 215y 0950 bedis Jelall de w Csnes!

3luuy! [D]

4 gloeali
[M] ?

CH3Cl + H20 — CH30H + HCl dslaod! caw> CH3Cl ao sl Jeliy .77

)l el Caslals LS [CH3Cl] daslias Jis (e el Jelad! de o O Caals 13)
: %’13"“"' u;;\s s [H20] daslian lis Oy

H,0 , CH3Cl ¢olel dwdll Jeladl 4y Lo .1

0.2 mol/L = [CH3Cl] = [H20] 095 leis 1.5 mol /L.S = Jeladl e CO67131.2

77571927 &xlas /i




2025-2024 (ks 12 Cso) &Syl eS| daglyJl Busgl Alscued

4w ol Wis g AJWI dslaall (§ LS 450C 8yl dyd wis N205 Hle ki 78
© yloxd 8ue (§ N2Os 8olel) diakises 451Nl 2SIy plustiwl dsliudl Jelad!
AWl el @5 dawd! . Jgaand! 3 AW bl e Jgsaznl!

2N;05(5) = 4NOz() + O2(g)

Jeladl ds
CRIRER
(M.S?)

ALY [N20s]
[M]

)
43y

1.2x10°

0.02

1

2.4x10°

0.04

2

0.08

3

(2025) fue 36 o sluasS

€ N2Os Solel) duadlls Jeladl &y Lo .1
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2025-2024 (ks 12 Cso) &Syl eS| daglyJl Busgl Alscued

s yglomall Jguarl (§ bl Jummasd @3 31 92181 Jeladl (3.79

F+E+D — lg

S

Jela! Al [D] ©3)
syl [M] &yl
(M.S?)

4.4 x 10 . : 0.1

8.8 x 10°° ! : 0.1

4.4 x 10°® : 0.1

1.32 x 10 . . 0.3
8.8x10° ' ) 2222272
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2025-2024 (s 12 Cap) duSyoedl sluassSl sl JI B o1 Aicaod

deuST 36 (pgSH pand! logsans ao OMelity (g Al dewST Jolg (AxuSY1.80
Oz(g) + ZNO(g) - ZNOz(g) S @S" ol @033' Losm?gﬂ¢ﬂ|

Ll Loy oyl J5Y1 51 (0 (0) cromesS I Al Jeliatd! 45y O Cande 13).1
Sl Jl> (3 oSN 1S5 S ae dyyoetll IS Jolal Juan pds (S zed g
9 A deuST gl 1S3

SR D g L}l.a.u G eyl Al & NO Balel) deuddb Jelad! &dy Of el 13) .2
dusdl Jeladll 45y o9 3 - aomg Al ST J gl Balo 4S5 8aL) ao Jeladl Juao
J.G&'JJ‘ &s,.u Qﬁi@ g.rJS‘_g
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JWI Jelil) de udly coMlelinall 5815 JWI Jouanl! (.81

A+2B —————C+D

Jelad! de é‘&‘q)" [B] éld&'.g)ﬂ [A]
(mol /L.s) [M] [M]
1.4 x 103 0.100 0.100 1
2.8x 103 0.100 0.200 2

0.200 0.200 3

ol Je B, A Bolol) dwddb Jeladl 4y o .2
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Byly> darmyd i WUl s zap g2 JWI Jgurdly F2 9 NO, o JeliS Godxs.82
¢ dhelaiall dlgold Jeladdl dd) P EVIEYY

Rate QLY [F2] | 3y [NO;]
(mol dm3 mint) | [mol dm3] [mol dm-3]
0.1 0.2 0.1

=AP\EIN]

Aol &2l Jgundl (3 Baylgll Cbld! e Jguazedl @3 JWI Jolad! (3.83
CH3CHO (g) = CHa g) + COg)

Jelad! de n [CH3CHO]
Sty Sl
(mol/L.S) [M]
2.7 x 10! 2.00 x 103
10.8 x 101! 4.00x 103
22222227 8.00 x 1073

3 &Syl Jelad! de w dzgl 1 = K[CH3CHOP? Jelawd! de o 938 Of Caale 13
T (3) pdy dyil
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aelal Wiy G [A] daclas wie difuzg 3A +2B > AsB, JWI Jelad! 3 .84
lao (nipe [B] 9 [A] dasliae wisg B Balall 155 &ild an Wilye &M Jolill ds
b les Cxld Wlye 8 Joladl Ao Casliais

B, A oiolell dewdll Jelad! 4y b .1

depw Caclals (ipe [A] dacbao sic dluzg A+2B > C JWI Jeladl 3.85
b los 2 2 (59l Jelaill A1 A5 )1 Oy B Baledl 38535 LS ane Wilye aosf Jelaw!

B solal) Al Jelall 45 Lo .1

0.2 mol/L = [B] = [A] 09 Ledic 2 x 102 mol /L.S = Jeladl de o C36'13].4
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r=KI[A]* [B]* g Jeladl 4o 093 Of Cunde 13] 2A+B > 3C JWI Jelad! 3 .86

A5 YLl § Jolin)) e Caoes 13le

B Wldg Olpe & A 1Sy daslias s .1

0.05 Min = Jslad! ds o coll 408 Of cwle 13 A + B - 2ABJWI Jelal § .87

EP

ERIRVE,N

[B]
él.&g)ﬂ
[M]

[A]
VY
[M]

X

0.2

0.2

X

0.2

0.4

(2025) séus 36 o slaasS

Jounll § AU Cbled! Jeend 039

A, B oWl e SN Jeladl sy usgl .1
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Al e el 05 lguayd) JWI o2 A8YI Jeladl jased Jgiad! § () bl 88
Az + 2B+ Co - 2ABC

Jeld) ds o | G [Co] | SNV [B] | Sl [A]
(mol /L.s) [M] [M] [M]
1x 10 0.05 0.01 0.01
2 x 106 0.05 0.01 0.02
2x 10 0.05 0.02 0.01
1x 106 0.10 0.01 0.01
0.1

Jeladl de w O938 CiSI .1
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Al o el 03 Luayd! JUI Jolad! Jio3 Jgundl @ () b1 89

2A+2B - C+3D

SN [B] | G [A]
[ mol /L] [ mol /L]
0.10 0.10
0.25 0.10
0.30 0.20
0.40 0.30

X

B,A ool Jelad ddy e .1
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Aol &2l Jgundl (3 Baylgll bl e Jguamedl @3 JWI Jolad! (3.90
2NOCl 5 — 2NO (g) + Clag)
Gl ds
Je o0 Gy NOCl] | ey
Sen V) &,y
(M.S) <
1.6 x 102 0.2 1

6.4 x 10°° 0.4 2
1.44 x 108 5 3

o

Jelad! ds n C)y@ 925‘ 1

2o Oy (3) R 1555 daclias wis drg 2R + 2M = 3X +Z (92181 Jelawl § (2)
iy (3) M g R 1555 daclias disg iy (3) Jelddl ds w Caeliail Uall M 7155 sl
: 45T Aidl e ol By (27) Jsladl ds o Caslais

€ R Bolol) el Jelax)! 4y be .1
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(VN Al e dlelatd Cauaill yos) e de gitio Ciluyds

S 0 97 % Sz (5> Ao Buadl Led Wilelw 6 piio _naia) sl s OS'13)
(el QLS € solel 02
dslw 30 B dslw 18

dslw 36 D dslw 24

(@/{)M| os)
In2 x k B In2 -K
In2 + k D In2 + k

TV Ayl ope JEAU Casaidl yodd 92Uy uasdl § 319l (K) eyl dlied I Lo
(sl SUS)

Jelad de e B uall yos A

S D Jeadl de o <ol C

o0 Ayl pa JEES § gl gl 1835 (a8l gdyituntun (I dika3)! B4 Lo
oo dundd JElatdl (§ ly gl ligal S35 JaBUS (& yaiws! 131 0.050 M (J1 0.100 M
(sl QUSI) € 120 S W)lude duw) 840 0.200 M J) 0.400 M
120S B 30S A

240 S D 60S C

€ 2.45 x 102Min" $9kus JEWS de s culs & ¢ J oY1 Ayl ope JELa) Casaill yok Lo
(sredl SUSIT)

0.0170 min B 28.3S A

1.70x 103 S D 0.170 min C

4.00 min a0 das JoVI &3y ope Jelil does dudiiall dud gl ligal 7Sy Lo
(el SUSI) 80.0 S = Gl ya£9 0.200 = GILuNI LSy H9S0 lois
0.025 M B 0.013 M A

0.100 M D 0.050 M C

o0 d9V &S e JEUES § (OH') deauSasngd! gl 5535 padlad a3MI oyl Lo
(oyadl CUSII) §255 S S9lust g} Cnaid! pok (39S ledis 0.050 M ) 0.800 M
510S B 255 S A

2020 S D 1020 S C
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(el SUSIN) §255 S Solus L Ciuaidl yob 950 Leis 0.050 M (J1 0.800 M | 8

510S

B

255S A

2020 S

D

1020 S C

& Cuaidl joe OgSd duld @3 oV A1 ope Jelad Jeladl de o ol dagd o

(@»)w| os)

€69 S (S9lud

1.0x 102S

4.8x10'S A

1.0x102S?

D

4.8x10's? C

€1.70 X 104 ST Sglud JElii de o Cull & oV Ayl ope JEAU Chuaid] yof Lo

(el QUSJI)

1.18x 10" S

B

5.12x10° S A

4.08x 10°S

D

1.77 x10* S C

(924! Juo)

S99 iyl o Jo L) il yos oy Lo

o0 AUV &eS)l Caas Jola) a1 gl
AN T

B

Sl Gyl i)l

el das dlelaiedl B3l (o Aol G
JEl 301 oyl il

D

B oy Al AkeSIl Lyl

PTRITR c

(29l Judb)

T A5 e Jolid chuadl o e e Y1

(K) Jsladl de o coll (s Jadd dada

B

gl 1Sy e doday A

Asliial) slgall Jluid WA e dosiay

D

(K) Jslat de o colb (Lo dais Y | C

Tlels 6 dduail il yos O 13 Lol CSas Caiousl (30 %75 cabuatd a3 Gpa3ll Lo
(298! Juo)

el 6

B

olelw 3 A

delw 12

D

Olelw 9 C

€583 5 JoVI AdJl oy Jelaill Canad! pas 513 ((K) Jeladl de o s dad Lo

(gl o)

0. 138 min™

B

0.0138 min? A

13.8 min™

D

138 min™ C

€30S JoV Ayl e Jelall Caaidl pos O 13] ( (K) Jelad! ds o col dond Lo

(298l Judo)

0.23s*

B

0.023 s A 15

2351

D

235" C
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LS5 0813 4 min sbadsl day JoVI &G0 (e Jelis § A dlelaiall 3Ll 4S5 Lo
(25! Judd) 80 S S9lue Lauail yae9 0.2 M Iyl

0.025 M B 0.012M A

0.100 M D 0.050 M C

16

§ K Jeladl de o Coll doid Lo (32 s) Solue JoVI &SI oo Jeladd Caaidl yos 013
(2021-2020 (53575

22.16 St B 46.16 S* A

0.1230 S* D 0.0216 S* C

€ (0.0216 ) S9luo K Jelatdl de o ol ) JoYI A1 po Jolad) Cinaidl yos Lo
(2022-2021 (guy5)

32.0S B 23.45S A

96.3 S D 69.1S C

¢ Jeladl de ol dagd Lo JOYI A1 (e Jelad oBaT 3ladl ooyl pluStinsly
10 I T

——+

N
_\\\i

T~

—
— |

Concentration [ /< &
QaNRADONDO

]

= =1 =) =
Tirme (rmin) /(A3=83) 3a 35

0.693 min B 0.346 min™* A

2.885 min! D 1.386 min™ C

€ 0.0231 ST Soluw Joli3 ds o ol A SOV &SI oo Jolid Cgaidl yos Lo
(2021-2020 L)

0.033S B 0.016 S A

86.58 D 30.00 S C

J.Glb.ﬁ‘ d-\a& C}Ql.:"' QS‘.S! 4PH3(g) — P4(g) + 6Hz(g) Jjﬁﬁ" @)J‘ R ‘.,SJ‘J’ 0 ¥X] JsL&S
(2012-2011) § Jelad! 1ig) Cauaill poe 545 92 b Lo T 680°C Lis (K = 0.0198 S)

5.83 min B 20.9 min A

0.58 min D 0.82 min C
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(A) Uslizio 8le #Sy5 aBUS g8 yasun (HI A3l 81 Lo .oUST (3lud! puwyd! AldSRiwls
€2.5M 110 M (e Sy (a8l 13] 31 &bl (e Jelaw)

= 10

3 min 2 min A
5 min 4 min C

(2013-2012 Hlisl) € K dod lowd dslw 300 = J VI Ay oo Jeladd Cauaidl pos OE'13)
0.568 day™ B 0.055 day™ A
18.03 day™ D 8.662 day™ C

(2015-2014 )lexl) S SOV ASII e Jelad) ABBUIL Chuaid! yos @0 S (L bos i
4,4,4,4 B 2,4,6,8 A

8,4,2,1 D 8,6,4,2 C

J10.030 M 0 &5yl oo JEWS 3 Lo Balo 16553 ,aBlS g8 piiunuw (1 duia3)! 5IAI o
540 0.200 M J1 0.400 M (yo dundts JEUI § guudth B3I 4aBUS (§yiiuel 1310.015 M
€80 S Wa)lude due)

50 S B 45 A

80S D 30 C

2.4 x 10251 = K doid CO6'13] JoVI A5 e Jelatd Cauaidl pos O9S0
305 B 28.87 S
25.87 S D 205

€ JoVI Ayl e Jelad Canaidl pos B A Al bnomo ud 331 0 8
t1/2 = In2 [/ K )l o0 e B K s a5 Y
. VI ds Il Jelad Casaill
Jolil) Juss¥ 56 Jo Bgsy | p| PSP Bales

<ol

S Cauadl pos doxd Led 680 °C B)ly> dyd wis 0.0198 S = K o O s 13
di:85 5.83 B 44,95 20.9 Al 28
44,85 0.82 D 44,85 0.58
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(ol QUSII) JVI A3 e Jela!

0 33> . 488045 SN (el bolie A Asliiall Baledl S0 sl bl euoydl e (8)
(ke SLS) Balel) (quyitll Casaill yos bl oyl OIS

2.5
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(29l Judd) 1391 gzl (e SNl A (e JeliS (§ Sy oS B (1) .30
C:HsClg) —  CaHgg + HClg
&SIl Jelad! de o CO613) Yl ) oiS0 Jluiod) ASA) el (a)

1941.2 s Solug Jelatl) Caadll yoe9 2,75 x 10° M.S™ Sl

& oad) &SI o cpll 10 Goluw (SlaiYl Jloxill Caias yos o) pgainad! aic il u>i (2)
(o9l Judo) € 092300950 das die 1.0 8 o

de ! Jiae ol O (A didie B3I (e oI &SI oo (Sl Jloatdl dulys wis (3)
K2=0.75 min™ 9 K; =0.5min™ :Jlsdl Je lagia IS
(eogdd! Jdo) el 2d U8V Cauaill pos dsld oppdaidl s od>
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Ciuaill pos dod Lo ¢ 0.0578 Solue JoVI &Sl pe Jelad de udl culs dod ci8131 (1) .31
(2016-2015 ) § Jeladl g

Jeladl ds jw cull dad COE131 JoV Al e Jelat) Ciuaidl o ol (2)

(2017-2016) (K=4.2x10%5?)

(2017-2016)  2Hlg) — Ha(g) + ly(g) JWI Jeladb dilaially Jgundl (§ ©LLl w3l (3)

[HI| M (8) ! | § Jeladl gl aaill joc 878 dod Lo .2

0.05 0

0.025 60

0.0125 120

0.0062 180

I login JSU de uadl Juan Gl OF (S G dadinn Baled X, 9 Xy ol dulys Cuel (4)
K2= 0.075 min* 9 K; =0.63 min™ Jlsd!

(2019-2018) by /5 S yos BAS S8 4 oo pladl (s

Balald SNl ASA Slaj Ledie o1 &)1 oo Jelad) Caaidl pos 84D dowdd) Gides 130 (5)
(2023-2022 L) Sl ao § Il aoyl Hlddes dhelizall
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il b e JUAS .3
Celasiall 135 e 35 .b
Bl Gl LA ¢p0 L35 ¢

AUelaiall Olosdl] 45y BBl oo M5 g

9(X) 3okl il yos Lo .oV &SI cpe Jelid 8Ll 3Ll oyl pldSeianls .2
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2NO() + Bryg = 2NOBrg

Br; slis ds v = NO sl de o .a

NOBr 94> de v = Brp sl de i b

NOBr )g¢b> dew Canyd = NO slais de

NOBr y3¢b 4w sl = Brr; slaisl ds o .d

SA[B] WY Jelawll de o Gluced zussall puaidl 331 o0 (ST 06 Jeladl § .4

2A +3B - 4C+5D

+30B]
At

wie Jelad! 10 ds w Bab) WS oy Sas Bulg iyl (S3I oLt Jelaidl wyo! .5
sl an Bylyoedl Ay (yuudS

|

QI

[ ) ¢ r: \
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AV Adl e a2l € 25 OC wis gaar @3 (@19 0BT Jguoell (3 Baylgll Cbludl 0.6

2Ag) + 2Bz — Product

(MS™1) &3l Jelan)! s

(M) 3yl [B]

(M) 3l [A]

3.0

0.763

0.273

oyl )
1

9.0

0.763

0.819

2

12.0

1.526

0.273

3
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