o l#]efo)

uljliallg Olilkaigll aylal
Ll clilaioht 5w

lasill r-re plel dolell dsgilill dwlyall 6slgd gliol
- G A (3g50 Tgatmo W29
Yoo glataYibia 121 :éuagall a8 plaassl) ; Ciaall
YaYo/ NN Canad) s il g agall (Gl Fgall Jlsa) (A 3ial) LByl + o130 p —ill

touslad) ot (1) :gisad pdy rllal) ol

LY sl ALY jay ) s AN 500 5ale JSiy JUB a5 ¢ il Laad,88 IS B Aaaual) oY) e, s
(1) cladial) a3sg (0 +) @il sxe G Lo (lidle luial (Jid) sdiaall 7 isall) sgd ((Aguall (g AN 43)5)
tet el ol 8 galsale e (s il LiSa) L salall —)

NaCl (2 HF (¢ NH," (< HCOO™ (i
140 Mlgall (saa) Jolaad gae ) o omandl @gludl judi (ugiian )l & Uil ~Y

NaOH (2 NaHCO:; (z NH,CI (< NH; (i
1t o) paea Jid Al saldl Ag¥ug + 20N (g = AZ(CN);y (g 481 Jelill dilae & Y

Ag(CN), (s CN (z Ag" (< Ag (i
t ) A8 yal) sac lall 3 AV algall (5aa) —

CH;COO™ (> F (z OCI™ (= NO; (I
A5y eDlelil) sl (e HSOZ\SO;™ Gl g3l gy —0

H,S0:+S™ (2 HSOZ+CN ™ (z H,SO3+F ™ (w HF+HSO; (|
i BrO™ g Lol die aeall dglu dllsy (HF pe lelelis die 5308l @l @l ) saldl -1

HCOO™ (» Cl (z CH;COO™ ( HCO; (I
8 ¢(Kw=1x10") 1x1077 gyt Gaeall Ky Zadis ¢ 0.1M 03855 (HA b3y Cisaa (men Jslas =V

Aagaaa 40V @hlall (gaa)

9 =pOH s (2 HAI=[A](z 1x10°M =[OH] (w 4 g5l pH s (i

tlese O Ky Galil) culh s (0.01M) 55l agluie dseia aged Jillae e 1o slaall Jpandl il —A
tHy0" i 3S50 By G sedll miall Casigll (8

K, Jsladd) HNO, < H,S0; < CHsCOOH (i
4.5x10™ HNO, CeHsCOOH < HNO, < H,SO0; (w
H
6.3x107° CH;COOH CeHsCOOH < H,SO5 < HNO, (
< <
1.3x1072 H,SO; HNO, < C4H;sCOOH < H,S0; (a

ot @u" w‘ b.u.'.' walall oalsill eio '\?—:(é\"f":—k




L0 dadal)
) chladl saa) 3l ¢(NoHg, CsHGN) Gtimaall iaelall Jolaay Gl cilaglea jslaall Joaall ot =4

Cila gladll Jgladll ‘dasa

Ke= 1.7x10° NoHy | 585 e olef NoHy Jslas 3 H30" ciligd 585 (]
[NoH4l = 0.1M CsHsN Jslas i H;O" g

[CsHsNI= 0.01M CsHsN 355 e el NoHy Jglae 8 OH” sl 385 (0
[OH1=3.74x10"°M CsHsN Jslae 3 OH™ il

CsHsN 1 Gl Gasall e sl NpHy 3 @8hall Gaesll (z
i 3S5 Legd CsHSNHCT zlall (10 i ST NoH5Cl elall (5
tgsld M 3as g [H;O"] & <9 @t PH 4ad 4l 1L asaa Jolaa =) o
1x107 (» 1x10™° (z 1107 (o 1x107™" (i
3 ¢0.01M 385 HCI Jslae (30 40mL ae Lilai cilalaid NaOH sac ) Jglae (0 20mL 3ylae 3 =1
tgsbn M 3550 NaOH sacldll 3855
0.01 (2 0.02 (z 0.1 (w 0.2 (I
S5 8 dysluie (HCIO, HyCOs, HpS) ddinia (ymagen Jilladd cBleli 4581 e aladl) Jid Y
H,CO; +HS™ = HCO;5 + H,S
H,S + CIO” = HS™ + HCIO
H,CO;+ClO = HCO; + HCIO
Culh 8l By ngell] masaall il () 43S cO e il Al dlgall dga W ) pusage OIS 134

ML) nKa U;JZJ'I
HCIO < H,S < H,CO; (w2 H,CO; < H,S < HCIO
HCIO < H,CO; < HoS (> H,S <H,CO; <HCIO (z

ass Jglaa jpmatly caflael 4ay 3 48308 canis oo g laall 3 HCOOH cliysill aes Jaill 5y -V
tssbon Jslaall 138 jumal APl aeall (MOl) e 330 (8 ¢ 3 41 pH dad; SOML 445 HCOOH
(Ka= 1.7x107*)
1.17x107" (» 2.94x107* (¢ 2.94x107 (- 5.88x107 (I
A5V Aleall WS Joladl 3 HIn (pmesll il ook =V £
Hin + H,O =2 In + H;0
Y oo Y g
tAagaia A5V bl gaa) Gl ¢ adaea Jolas ) HIn Kl ddla) e
Yol elass In" 35 g (@ el slai¥ Jelall aiay (|
Vool Ledayg HIn 385 alajs ( 2 Vsl ity Hin 385 J (g
: st Jslaall POH 2as 38 <0.01M 03855 KOH 52l Jglae =10
2(a 4 (z 10 (« 12 (l




AN dadal)
:dslaall H30" cilisd 585 e i oWl & Jelany 4y ligy) aal =11

NO;™ (a Na’ (z NH," (< NO,™ (i
:Agy) edelill aal ge NoH5ClO, glall iy =Y
N,H,+HCIO, (» N,H,+HClI (# N,H +HCIO (w NH;3+HCIO (i
gl ¢HBrO &yl 5 Br gyl 553 aushi e —)A
+2 (3 2 (¢ -1 (= +1
daasaa A0V @llall gaal Gl ¢ SO, + Br, + 2H,0 —» 2HBr + H,S0O, :4:¥) Jelill aalas ad “HA
2 e O Gaas1 553 sl dae (o 2 ey iyl 555 ausl 2ae J
Br ag,ll 55 caausli 5530 ( SO, —»H,S0, 2uslll Jelas calai (£
tp J5sdl Jalall ¢ NiOy (g) + $7057 (aqy—Ni(OH)y(aq) + SO57 aq) 1,V Jelidll i -«
$,0;7 (2 SO;™ (# Ni(OH), (- NiO, (i
gslens ¢ rmnn Jay 8 C,0,7 —> CO;, 1 Y Jo il Cala 45jlgal il 2 DU g N1 g 330 =Y )
L(: 2 (& 3 (@ 4
t o Jhaly 2l Jelis Jid 4501 digjpa) pe c¥aladll (gaa) - VY
H, + CuO — Cu + H,0 (w CH, + 20,— CO, + 2H,0 (i
2CuCl —CuCl, + Cu ( a H,S0, + Mg — Mg*" + SO,* + H, (£

?‘)DU'I (m0|) Hzo t;l‘g}d e Cr2072h(aq) + HNOZ{ aq)—’ Cr%"(aq) + NO3_(aq) :‘ﬁé;yll chiﬁl (._:J -y
tgsbon AN Jeli Calai 45))gal 4Ll
3 (a T (z 5 (< 6 (T
3Ag,S + 2A1 —— 6Ag +3S% + 2AP" sy Alaleall Gy Leispg eiland Al pail) ais —Y
tdelil) b Gaay o ol A0 Gl saa) Gld

Gyl bl J3ady cagiall cid aushs (G Alaill g J3ady casmal¥l i ausls (1

Alaill gl Jads ecuyll il aush (o il @y 2l cp gl ligl J3sh (2
rdyish dale )z biay 48V clelill Galail aaf -Yo

CO — CO;, (w BiO; — Bi'™* (|

Zn —>Zn0," ( 2 ClO, —*ClO4 (z

Asia) 33e & Syl 8yl ANy Aaslll algall gan) (3585 Aoy Alelitall Algall (s Dlginl e G

A 33dak
1A[NH3] _ A[H,0] (u 1A[NHz] _ 1 A[NO] (,'
4 At At ’ 3 At 4 At
_l&[oz] =iA[HZOI ( _lA[HZO] ___l_A[NHBJ (
5 At 6 At 6 At 4 At c
‘ _ . wal@ia o8 e
e mbn w &H:I | '?’.p._\'q'fllf'\ 2lo \L:(;'L\%:




- dall dadual)
(oal) g B ol 385 5 Jnie laall JSall e -V
tgled (M.s ™) Jelaall 108 (el die daalll deyull 6
0.05 (w 0.04 (I
0.01 ( 0.02 (z

A) Cpaalyil el A8 )al A8l ase eladll JSEI 10 —YA
tAagaia A0V @hlall gaa) Gld
® B Jelii deyu (o I A Jeliideyu (I
Badll oyl A1 A8l elbia Al Clapaadl 23 (@
----------------- A Jelill i leie ST Bdelall & Laual)
B Jelill layiull 48Ua e ST A Jelall byal) 48l (z

Ea

s B Jelil b 4ia J81 A Jeliil) i iyl )5l w- (.»
:' ; ‘F"“ A.ULm.ISl'I Alalaall u‘a “;ILLQ.IS Je s ua izl (ul...;uﬂ cl;..a” ol J,L-;..JI dS......“ Y4
e . dcl.u‘u'l laa
+ G S &
B3 S ®
NO+0;—N,+0, (o 0,+NO,—NO; (I
02+N02—>NO+O3 ( Q NO+O3—}N02+02 (C

Ay Aaleall 385 NH;3 LigaY) 5l 2ty Ny gl jle aa Hy cpng el Sle Jelin Y
3Hyg) + Nag  —>  2NHs)
355 o mall (16 €158 Aell a5l DA 0.03M.8™! (g5l cpngyuell e Dlgiad deju culS 1)
gabon L Aiall) 55dl) 3 (M) NH3lige) le
0.1 (2 0.6 (z 0.3 (« 0.2 (I
celis Jale dgag ooalil Jelis ji sladd) JSal) i @
@hall gginal &yl G cule 13 caelid dale 535
YY) ongall e aal ¢ ~100kJ sl
s 2o lua dale gas (KJ) oaled) Joliill Japtis 43l —Y)
140 (= 40 (w 50 (i

(k]) i) —

10

gkt 2ol ale (50 (KJ) (ouSall Jelial) oyl 48U —Y'Y
160 (= 140 (< 190 (I

UDLa_LQ A’-" ‘4;4
sl uleill ae ?}!ﬁr




dwaldl) daiial)
(B) s (sinag 2.0M 385 HCI slae (30 20mL e (A) Gags¥) (g5img (AB) Llaal Lgsl -1y
o 2-00 & Mg agsoniiall cp dapp Lagie 38 ) sl <0 1M 0385 HCL Jslae (30 20mL Lo
Aainia 40V @blall gaa) (6 ¢lgadi 4ol 55l 3 Lo Cag phall
B s 84 Bl A Cagl) 3 Aaslll Hy lal) 4ueS (]
B s L die JiT A gl sl a8 st 220 (0
A s b aie HSIB sl Jelall Aoy (2
B sVl & e SSTA gl & UGl Globaill ae (3
Aoy ilS L Cag ) iey g ALK Logd Al a5ial) (e dakaiy Na o gy guall (go dakid Jelis o —Y
:de il 13 deyu 8 fsall Jelall (8 Al dakad Jelii deju (o ST Na dadad Jelis
phall day (2 saldl 385 (7 ) daline (o salall dapla (
48k dad (ld 1140kJ Taiidll diedl) Ay (T0KJ olY) Jelinll Loy Zila culS 13 (L Jelis b —To
sgsbud (KJ) Al liid) ol gall

70 ( 90 (¢ 80 (= 120 (|
toaliad) I (ot Leudi Cag hall die Jelill ajedll dleldiall saldl plaw dalue Juls -1
Jelill (gyhall ggiaall & sl (o Aaslill alsall 48la (§
Ale i) sall 48 ( o Je il deyu (£
pae Ll Jalally 3leiy Le 3 Aagaa A5Y) chlall (gaa) =YV
L)l Sl A8l JI8) (o Je i) Japiss 4l ay), (I
sl Al a3 ( o delill gl sgindl Jig (z

sl (8 ¢(50kJ) ale¥) Jelinll hpanll dilag ¢(70KJ) alall Jeliall lagzal) 28l culS cle Jelis & —TA
tgsl Jeliill (o)hall (sgiadl b

+120 (5 +20 (z ~120 (o 20 (
K bl capdanll 8l i s CHECHCHCICH; KOHA*“J 220X o Jelil -1
CH;CH,CH=CH, (- CH;CH=CHCH (|
CH;CH,CH,CH,0H ( » CH;CHOHCH,CH; (z
H
A ggmall & dasa A + Hy 0P 5 CH,CHCH,CH; : ) el i —¢
H,C = CHCH; (- CH;CH,CH,CHO (!
CH]COCH:; ( = CH}CHQCH=CH2 (c
a0 HCl s 3959 CH3MgCl Jelis 50 CH;CHOHCH; Jsligys =2 iy —£ )
HCHO (> CH;COCH; (¢ CH;CHO (- CH;CH,CHO (|

veee Adld) dadiall aud ¥y
wslall @yleill d.2io ;L:(é\\f:




dusdld) dadual)

oo canl & capl (4-1) AE YL L) HLERN A gunall LSRN and Al ailall Y1 Joanll i @
(80 88 (£Y (£Y) clyad

CH3;COOCH,CH; 5 CH;CH,CI )

CH;C=CCHj; 4 CH;CHO 3

tgmmnll A i ¢ HCL (e 3o 2 pe 4 850 Jeliy —£ ¥

CH,CICH,CH,CI (- CH;CH,CH,CHCI, (i

CH;CH,CCL,CH; ( 2 CH;CHCICHCICH; (z
e guall 3gag Cly ge A5V Aygumaall KRN (g2a) Jelis oo 1 8 iy —£ Y

CH,=CHj (» CH;CHO (z CH;CH,0H (= CH;CH; (i
100 HySOy 3525 CH;COOH ans Jelii (e 2 (spumnll (R0l iy — ¢

CH;CH,CI (» CH;CH,OH (¢ CH;CHO (w CH;CH; (|
gl 8yl ity CH30™ sl g 1 88 Jelis wie —$0

CH;COCH; (» CH;CHOHCH; (# CH;CH,0OCH; (=  CH;CH,CH,OH (|
(£Y ¢£71) ol e wial & ) CH;CH,CHO (guimad) 80 e i) (0 (s V) Labadl) fid) @

1) NaBHy/d 54 K,Cr,O,/H"

< CH;3;CH,CHO > X

:X (ggumnd) S yall AiLa dageall —€1

CH;CHOHCH; (~  CH;CH,COOH (z CH;CH=CH, (= CH;COCH; (|
1Y S yall Aghall dapall — £V

CH;CHOHCHj (» CH;CH,COOH (¢ CH;CH,CH,0H (<« CH;CH,OCHj5 (T

i) 2 X Jall ¢« CHCOOH —pH -5 CH;CH,0H :Jetall (b ~¢A
HBr (JS4)) (a K.Cr,07 (z NaBH, /J ) (w LiAIH,/Et (i

toh A CRal daga (i head G Gy G380 Cu® (uladll cligh (s 2o l8 Jslae

CH5CH; (> CH:CHO (¢ CH;CH,0H (w CH;COOH (i
;o Wade juaill (NaHCO3) Asng el asmasmall cilipS paaind -0
5y alga¥! (@ ey Joasl (1
bS58l aeally Joalll (2 oSy QY (2
(nalaio %I:? (il e )




