¢Luo-ts .8)«5 ch- 3.50.‘.11‘ Q\.a:ﬂm@.l‘

il gl g4 Bue LBl gl slousl (2 s B il 34 el JEUES (e 9SG Auigal SSH4

Lol

1553 315 5 658 e 05 JEL i 4555 T 2

dlsL ol AL

2335 el 5 chnis paes /5@@@1‘@.,:‘&;&1&@&@

FRPEPYI | S B |

cacain LadS o L dai BuclBy yaes cneSE 01 gy mlll wilisl f HelEs

I,n,n P

255 el ah 855 paex UL o il Jolaks e 033 o Al ullxll

Ei.lgLQ_'i;ll Jallaolt

[V, B R SN R OS I (N \S)

298 Bueld ah chais yaes Jeli ok @l el gl sl o2 Al YLl 2

:l.u:\_g.l._sil Jallaoll

Bagas Busld as ¢sd pana oL ok ol aex e 5438 o A1 Jllll

:I_goa.!l J-l“Ao-"

Letd Qg datt e aralll Joloedt 3 Lo JBT 21501 B30 (o 2eS o $5iimi o1 Uslnll 52
eyl 093 (0 4] Ledlin] wie Il (e AubLis] il 13] o 8yudll

fesiioll sz Jolaoll

I (0 2blin 2 (g1 213) e Byudl &S utdy b (o0 &eaS 48T o (g5ims 01 Jolell 5h
Sealind o153 Wl § 09809 k! (e Bdlid] AaS T sl Sy « Biend Byl 30 i b

ol Jlaoll

Lets g lall wie aedidl Joloedl (3 Loa ST 1001 801 oo 3aS e g5 01 Jolell 5h

Aesitoll 35 Jslaoll

10

Ao Byly> Bys i 9 il (0 B30 Be€ 3 ke i Jolomd (3998 Al Il & 2

Ei,;,il;,,.'\il

11

dudeys Joal Galed Dglad oIl lg3 Jaad Led 585 QI ALl 2

sasoLigall g3l I

12

G‘LL‘ bu‘ss.uuld.d;u“j%aaﬁswujmtmluh

oLaaall GLyLEN AL

13

OLg il Amemd I « Bl aady 1§ Lo Tz UelB e L0905 LT

14

3.\9-‘ ‘_5\."3(m0|/L)j\J/J31bb.kMubyY‘j\Sﬁuﬁad4aL>}b
((Dlolan ) =¥ sue Jiay gl (a1 J padyn IS« acdd | Ldsdma § 0l331 &
Wena Byly> Aoy e Wg)ell LIS Walae FBagasll miligs¥]

15

(ks Bobsl audio of gudn al OIS Flga) Jplonll § 5392 5k) Sligs¥ SIAS )5 o Juol
Lall § Vg0 sie ol (ol J) gsdpa S

(Q) guiaull Julall

16

il W3] e Lasogll pH Gz gpeted! oo Gt Lol piall pglds gl bkl g
4 (OH cbigwl ) Bucls of (H30 wligs€) yaes cpo aleld

Jalla 1
. .

17

ASAI pglas 3T Jolome Alalgs Lo Jolma § Ainn B3le 7S5 puditd Ausind dles (2
" goleddl Jodll " (i

dyalasoll

18




s L1 (a9 B Ll (o danS gyl 95T po nesdl (30 g 9yead) 9518 Jolis 9o Jalesill Jelai | 19
Aoy 1Sy pgdall Jolell g2 gl 911 Jolaoll | 20
H & F o dasd 8 o Lall il Gigu wie digd Akl o0l ez gl Jud ol
PH (a2 95l (0¥ dad 2 lall pacdl &g ﬁxa-«.-:uh.wug Jedudl 52 il Lt | 21
9K dads Joo Jolmall
9 Joayxll @9l @ Jglomall PH iz 95l (¥ O Al ABMaS! oy Gmin 92 i ilaall ains | 22
¢ . ) . dya $-is-io
welgdll g yoles¥ 5 pulas 3 o lead! oo Blall (Baeladl) of (et x>
(esiS gyue ) Ll ) Ll suc il c¥gn sue Lpd ggludy &I dladiall
2 ] ; 5 .Laeﬂ : &P ottt ani: R
(Ogiadl galol paes ) Bpulall IS (WISI1 (§ 3925kl (nesll &¥ge sue
S el AilieasSIl e Lol 4] 35G,5 udl Jadddl ¢ jaedl (el 4y dc gazme 91 By3 oy Bylee
! s 3318 S SgamesBive iy bl e gosoll | 24
Lgranll LS (e alilal 26lesSIl ol gilly Anlid] Zapall sumis Lpgize gl
0995831 8y Aliata (5551 &yd As gazma g1 8y5 Jomo A3 Ao gazma gl 8y3 Ld U5 e las (2 Jlagiantl s¥clas | 25
g LS e oSl cniyglemia ¢ 333 o dyd de 83 ol Cxyd £33 Lpd oy e MeLas
e SlSy0 099S (3 y9lomite 09958 (53 (0o Ayd Ao gamag ByD 9l (1) £33 Lad oy - A Alyaatl el | 26
dadin
aaylys ollagys ondyelie ¢ 33 1 a3 csle gamme of olyd @3l Led oty edlelas
o Ollasid Uaglate 008 3 I3 Slegames) B3 WLl Led o & dilayl stclas | 27
Aacda e M ol 20l decalud
AST ol cnzodla 83 Il &sla 9,¥1 of Ao ¥ ligs S gyl (e 2iidin Lguine SliSpa darigySg yaqall )8
2 9yl 3 e Lasae Jiles L Jme daiagllall
. . . Jasalil sally
dadd uxly JuSII 3dy susly (nglla )3 dd Juali (599,59 e S e 92 . 29
(ol&li Hlls)
Wk s . Joiadll sly
ol " et 3 oty 2 9dla 8y3 4ud Juals (Hig9)S 9yt oS pe 52 30
(o3 6ll8)
din Jadd Busly caz 95ued 853 £33 Ay O (e LAGL 3 52 5 R Jualil §au | 31
dia B |9 (n2 9 puk By3 g3 vy Cpid ! Al (e Al ¢ 3] 92 Ar Joy il o Jigall 3 | 32
WaSr ST gl (- OH ) JeuS 9 )i Ao game (o Lilgiols hals Ligune SLSpa (2 sttt [ 33
|
ol Alomy 8yl JusaS 9yt A gazma Jai 3 Lpd Agunall LS (e dlile llgandll | 34
dsladdl AgsyS aludu e Lploga goims G c¥omSIl (2| dnsill agalaglil stgacall | 35
S 9ol e oy Byrdilin ati ¥ (i Aal> e Lilinga ggins GII o¥gxSIl 2 drilog Ul sllgasll | 36
15};,”$50|5M5)mhwayﬁwéj|a¥5ﬁ|gb Jaubayysaall daslai slgas | 37
3l @ JiuS g yuudl (0 G gazma 39290 et (I ¥ 9Tl (B | g ysaall duilisi slgas | 38




Juubgysaall dsgac Gy

39

o ASY auatly Lag bl 0ga SN 1 o 9| BdLin] @5 ¢ ST (e cnr et dad (65 ABLin | e
2 9yoid) S35 oo JEW sually T, b 050,801 J1 i3l (o0 G a9 2 9y 33

H9Gyizh;lo dacld

40

dyialll S0 el 9 5
U 9 A u.pSJJgLHSy)ﬁl ga.udltadjaﬁll Jelas ga 41
(siaull Gagsasi)
Cgeac (rida Alate 2udlhg Ao gomaS (-0 - ) uSsl & game (o Lelginl el Lugine Sl £ alysatl | 42

R-0O-R nggS" hj@jd}yﬁ‘ 833 Cyu Abasl I P

43

oAbleze (uSs¥1 A garmos ikl caginadl cnddll Lod (3550 A1 SIAN

dlilocioll il sl

44

Cleta b uSsY1 A garmas Clasiyhl Cpsaal] 4 dd Lo 05 T 1AM (2

dlilocioll yai il yisdl

45

JiSIT e gozmas Angiyo (ouSo¥ Ae goazma Led 0950 JI SIAY (2

il sly5l

46

(Jl) Jeid g gozmay Aniipe (uSo¥ Aegazma Led 09Ss J lAY (2

dxilogyll 1,5l

47

3409 42 (0SSl Ao gazmes Aagipe (uSo¥ A gazme Led 09Sh G LAY (2

. . dhlisoll 51,5441 | 48
S A (o S
(J3Y1 e Busly (e 950 Bys Aliaia) Audplo Juiga,SI) Ae gome 0194)S 8y3 Ld 095 Wgune SiliSpa (2 alaagalll | 49

(09358 G Aata) Audylo 22 JuigeySI & guazma (1998 By3 Led 0955 Lyguine SiliSpa (P

sligigall

50

JSI1 3l 9l o 9k By ey e (-CHO ) cand! de gazme (e (S9ixs duguine SliSpa (2 dasladi slyaasall | 51
G4 Byl dlaatip (-CHO) ! de gama (e (90 Aguine SliSpa (2 )
drilogyl ilsasall | 52
(Sl I ¥ 98 5y e Jasys o 131) i
M!M@M@yﬁuw‘,b 4.»}44.:. uL«Sﬁ@ d.uld.nli..l.: oW 53

ST 5 g Judd 340 ol Judsd Ad Aiate Jiign,S Acgema e G Agune SliSye 2

dyilogl SLigias

54

Audilsg degozmeS fST o1 (-COOH ) JuuSy,S degama 39293 j0eis Ligyne SliSye (2 | dlambgyy&ll ploalll | 55
dluub gyl jaloall
Myjswwwyﬁﬂjwub 443.44.:. uL«SJ.A‘_,A 4 Ll 56
luub gyl jaloalll
Jc.u.a." aﬂmmwy)sung\& 443.44& «_aLxSJ.AUQ dailondl 57
+ilog)
ez 95ee Byd Jladial 3oy e (NH3 ) Ligal (0 Adtine guine SlSpa (2 stiatl| 58

Wgsanll Beaddl (e Lebilay Loy AST ol

JeSIT By g Al 853 Lpd Loy culial (P

dla i sl

59

JBY e Bty i Adlomy Bydlin (9 Auill 83 Led by oligal (2

dgilog i ilisol

60

61




e

(PH =7 ) :Ltl $NaCl 5Lig3 wie [OH ] wslgul 5S Liglus [H30"] gl 5485 iz
NaCly =2 Na'(q)+Cl(ag)
2H,0(¢y = H30 (uq)+ OH o)
L O OSdel o ouiagual] et )0dS Tdo G £
(i &) 5 o0 Jibid Wi ¢ (N ) S0 Sl Gt D
(o &) M) o0 Sl Wi < (T ) S e ot @
(PH=7 ) Jaktaad Jodall ol couitel 1 § (.01 <1 0H ] 3k i (el (flilli § >

(S g55) 7 0481 CH;COONa agpssiall bl Jolal PH uz sl o e
CH;COONay) = CH;CO0 ) + Na'(q
o oSl 0 geal] ] oo o8 B
(i ¥ ) M) o0 bt M (N2 ) S Sl Guit D
] Gl 203 953 9 (it ) 51 30 ol  (CH,C00 ) s (it ot @
CH3COOi(aq)+HZO(5) = CH3COOH(Hq)+OH7<aq)

PH > 7 gk Jodall oS &l « [ HiO"] <[ OH ] g Jldla g =

(S e ) T a5 NHLCH p5i0 59 dplond PH i gyudl oo e
NHiCly =2 NHy g+ Clag)
L O oS 00wl gu0 &ty 05 o G &
(e ¥ ) ML) o0 Sl Y (C1) (S0 gl it D
( Wi B2 ) oo ) 95k ( Lntt ) s 0 it i ¢ (NH,) el S5 G @
NHy w9 +  HOt) S NHypg + Hi0'g

PH < 7 uiaoa Jodall gosa i« [ H;07]> [ OH ] osa Juidli § >

055 WG 3 &1 g3 ¥ 1id 8T 5« Lgddl e Lotk Lasgas larad U3l el Lalice

) ] (30 g (35 o il i i SO (B i3 i bt (30 28 5
(oS i ] iy WLl DR 939 i shid) £l b i ] B o




T 4| HCl o> 8Ls| e C,L@_'\.N zed Mn(OH); jrizeid | .\.uuSg,.u.a gy

ugs.o lalf gl g H;0" pg.ug,.\.-hll gg.uIS z-o JQ-NI @ OH dumaiS g 5 dutel S .\a.i.n B
el | et § g2 ( K, > Q )Q@y8|dnu|mm(sul)@ulmﬂgﬂl
gl (K )l ool il i 0 il [ M ] «[OH T h

( M(OH), Ghigh a3 ol § & (O (§ e il 5 sl i) (G S ikl il § ol o )%

41391 olams ::.' >

= Mn* @0 + 20H g

Mn(OH)2 (S) S
<;I s 6 Lows)
H30%aq) + OH ) == 2H,0,

HNO; 51 HCl (e 28Ls| die Ligdll s CaC0s pgunn K01 iligd & &l

98 9 HyCO; cluigu SlI yiaod LigSo g wibial] gonl] 0 100 d s el 9uuilS o0 et Jouall (it oS (] 3
woiai d KSP > Q i wlodl Juols 0 il Q (ouiguil Juld] cusi gt (o] isiteds innlg 5

( CacO; ghigd dabi) okl § Sl ¢ O™ (@ el Giigaraid (Sl Uil (o kil el § ] Jeand) 24

4,1 3¥1 olass ::.' s

N 2+ 2-
CaCO3(S) < Ca (aq) + CO3 (aq)

@ AL

2H30" g + 002‘3(aq)

— H2CO3(aq) + 2H20(£)

aik | gloed L ga¥1 Joloea 8Lk sUI 3 Ligdd! s ((CU(OH) I ulowidl S 9500 93
i il sl B Gugl Tt ( CU(OH) )T bl S s (o] NH i 1 Jodind dil] i

Jualal! Jia (bl ¢ Cu(NH3)4]+2 S 5 (3l L1950 b0 8] g0 CU ™2 1T bl 3 guilS i e
g Koy o6 T gabaed] S g Ky > Q ) Qgniguidl

) 3%1 slaxsl ::,' >

CuOH)y —— OCu'@y + 20H
<n‘:|‘-.4wﬂ‘al.m"
ANHjq  + Cu2+(aq) > [Cu(NH3),**




2N H3(aq )

A )
9

N
S

+ Ag )

gy 48 el 3 oLl e AgCl ayadll s el JI NH; Liga¥ Jglns 25Ls| i
ouigud] Jualall S (Jlidlig [AgNH:);]" il a0 o] oS i 8 o [Ag" ] el el GouilS ¥
(Ksp> Q) qugducd 4 Ksp e [Ag 1x[C17]

waid) dijodsd Q | 8

+ Cl_(aq)

[AG(NH3), 1" ( cgbon )

by Jf Gad iy Clag & Nagg)

Al W 3 ailgd e J8T 098 NaCl 4 Jslze 3 AQCH (L5 Ji
o) it 0 guiigual) oS Joaw Ak 2

Gt $08 (o] G0 90 JOaL) JOtg B 0OR (o tmmnily G9Sig ol Jakd Ksp < Q

ERRSAPYES] >

AgCly = AQ@)  *
<;I el olesl
NaClq > Na(aq) +

CI_(aq)

CI_(aq)

- Na+(aq) + OH-(aq)

e (ro Add LS Wil wic ¢ ol ﬂgl@

oo Aluls 4aS AaLo| e s deailiill dllad1 (2)
:QLIJ\S u;L‘i.‘i fh};é}.@.ﬂ ..\-1,-6«5_9)..*.54

NaOH(,q)

W cnls el ol gy ]!
HClo+ H,O0 — H30+(aq) + CI-(aq)

100§ | Gl Gl £ S e il i i
( s el 551 ) AL S0 bl § Bagaod
OHa) + HiO% 2  2H0
Bkl (o AAb@LIOH: dutmeiS gy b ¢ ool il Joi (il §
S G ] gl el Gl 8] 20 06019
o i e 53 (e S [ H10*] i3 ] kgl

ot i il d2gkteld PH i (o il § i

Ol 30 Wt <3 el § H3O* tbiguilS sk 5 311
it | g0d oSl § Jodall § CH3COO - atlimmard

¢ ot i i 42 gulingll PH i (ol ikl 2§ il
CH3COO0aq) + H30* aq) CH3COOHag) + H20q

—
(—




VR THEE WS TR TP B\ 1 | 1| N | (@)
s JWIE (nlis pgasguall duSsyuen
NaOHug ™ Nag) *+ OH(yy

e oo Al AeS WLl e g8l @I (1)
P JWE cnly el gl ]!

HClg+ H,0 = H30'(q + Cliag

Gl gl 2o il keS| i Gt} S b
oo d] Jodao &igSe BOLALl (§ a5k oueiguil
(e ot § | )

NH, g + OH g 2

o il S | i g i it (il §
oy e 2 ulintall P i (ol § o il 5

NHsuq + H50

Sodl ] ubi (o6 il (0 gumig 3 | ik guiS i i
( i Gl 9 5 ) AL oSt § S 3 e 3o 30
OHy + HOuy 2 2H,0
[OH iS4 | i G| 5 | 2 e
i) il b0 ) Jokao o0 53 i i O ]
el 12t P b (oo Il § ¢ il it

gl Bk o] S0l Y0 0 ekl oS i) i PH el (3 (i) kel @9kl ¥ il

Lalaio Ygloma Jaall ol JSCaa ¥ 0

1.4 éj\.«u.)' PH L 4o dolain Jdlea e olusYl o> Q dgoall 8, Laxll 9ol

el yolS gyl (e (o Jglome Aoz (las 2y | 11
Vsl Aol ool oSard § By Wb o ibikig s it 2 it el miaaal 032

p o igd] deuS g5 ae il yance Joloma Byalae e Jodus Jlas ! Jdd | mliay ¥
PH a9kt (lllld i 525 0 Gt Gl S 6y § il 202 it 02 3
7 0 Jommmn] (ol | o] Sl S ) i (T (0 | S| b i

12

dudad SLSpa el o ol e T @ Oligddl Amimds A g IL T i ,S 5]
M) Gl i LRl g el i § g 2195 Gl (el Wy g0k

13

Lo a1 SLIIN (Ll Silanys (o 1S el JeSIY ludla oL 4oy
i s S o IS | L © gt R (e | (509 et S o0 Sl b 8

14

CH3=Br Jddl sy e @l CH3=CHy=Br i use gy olule 22y
| e § o et | LS (o ] S ol iy Al

15

CHj3 — CHj — Br ¢lds axys (e S

e § ek Gyl | Sl (0 3 et e e | S 3

CH; - CH, — |

Ol dy

16




Vg Jelas §pdiune pé Ahadd slge LY ilidla pind
it o A1 833 ol i ) Gt (1 (Sl 00 Gl Gt RS el WA e R B33 o

[ = C %7 = X OT ] iiyd iundgu ekt 6u Sl 633 e iy et

17

¥giall dlile oo pimy Ji ¥gmSIl oo ( CoHs — OH ) Jguatt yumy
ol el | g 5 g et oS § 3 el e G 5

18

AL 3 L )Lkl iligs S gyl Lokl Azys (e ol c¥lgmSl (lle aamys
e § il 19 ) (0SS (5ol il (e | (oS g e il oy (S 9kt 9| 3
et Wity el | D96 § el g ol g G 9 e | Lo ¢ B2 3 o

19

. 15).‘&.” ‘3 Mﬁ)%@‘ QLG}A:;.A Sl 5:‘1}3 Q’S’:ﬁ." olde a.?).b ..5‘.5)’3
bl JoaS Gilisd g0 RioS Gl (Sixdl O (suil et g ekl | 9] 306 Bl

20

s § W ily3 2B f cy3 1 0099y8 By5 e gt 1 9 Aadieil | Aol JiSI1 old gl gt
st Gl Go0 A § e 195 R (ol LR 5 i

21

( 2ige S aludead! oo Babsyy ) o Aol | AaSI Babigy el 3 Asbig il Jas
S o0 ot § g 10y (0SS Godont ¥ il S g 48 G0 i (o (i ot o | | Jl

22

(5521 8 Sk o) Lo gozme it By e s L1 3 ¥gmSl Alig o333
M Gy g0 ReOS ] (bl S0 (gwl ] e § | 219 0] 35 Bl e

23

il e e Ado¥l ¥ g ST
i el | s Guiuinti il | i | © il pmiabuint e § 9 duR) o 33 39 &

24

Busslg Ao pe e Agilill g ST
L) gl o) S i 53819 e § g B3 -OH s oot ‘el | (9 s 65 Kale ) b

25

BusuSeLl Jalgadls Zualadl b gy Jatl e AU e gmSl uwsSTis Y
0 3 By (-OH ) oSl e badid] y0eS) B3 ) ot

26

s Bniiie oLde Aoy S Y pes
el Gl 5 e i b 19y (95 Gl 3§ ( ~OH) Sl g b oy (subs (5 ok ¥ |yt 5 58

27

L LI GLs Ay (oo S0 ol Slaa¥ olele 2y
G ) it o

28

sUL Gods Y Lgine BilSpe KA HAY
s g il § (550 ] o i 0 0

29

S 8 L aplal | c¥g oSl (o Lele Aoy oo S J3T YT G LS 22y
A e 99 Gul LRl gy (e ot § 9 et 195 (i (ool iZ GRS § 3 et
R il | etk Gl 2909 0 g | st (3 19 | O G ¥ L |

30




L ‘3 g Aarwdl Sl (o (ST W ERETRS EEIES AP ¢

M Gl o0 Gt § g dee K1) el (guls iy 0l 8
o |9all of alsisell of A gall BusSoll Jalgalls ls ¥ ol iyl
i S (bl | il § ot il (LR S i el g k] | il i 32
Adnd LgnSTl g olusat¥l § Jiig,SIl de gazma 13
S 19 (00t s e it SR el (G s 9904
Aol JaS 3 L 2yt l oSl oLede cilanys (o JBT Siligil g Slusad ¥ olele ilarys
o G 3029 (0 i LRl s (e e § e 10y (O (ol i Gl e By 0kt 2
b Guoun (el LR Guid LRl 3 e ot § 9 e 195 (i i G G i 2l St G g |
ot | St 3 |
Lalisen coudy s I 3(099,S yd 4 (0 JBT e (g9ins) Ayandimilll Adgl) JasH 3 il oI g ol d¥ g
sk i § L'y (e ot § e K219y (il (el LRyl »
Bl Jolgall slaney Ugeu luant¥ awsls
oS § )| 55 Gy (o] e et RS St (LCHO ) il o § ke B3:f o oy 6 ot e 53 %
BuSall Jalgatls g s bigusdl auslun Y
(C—C) il | i el il (o i bR S| & 37
sl 89S 5 Ailus 0y99)S lyd (4= 1) e oixs &1 Aslad ¥ abiuSes SO (olas¥l (19SS o
st gy o ot § g Wiy o0 k] el (el LRy
A je!l LRUS BaLij el § AckeauSos,SIN olon¥l Agiligd Jas 29
i gl 5| 50ty el § el i (e S i)y 2 Dbl ) iy | LS| il boulS i
Ayt AL L LAkl gl lele ilamys (oo S5 el AudeanSin 1 o las¥l Glele lamy
k| Rl 30 J S Gilnipd Gunuiell (-OH ) bl S0 el | o Guinine 0 gl (5 il
O ORR (ool § oS g 5| 45 ) ot oS | 0 E| () L ¢ e g e 19 3 40
O Gt Ol 3r S el i § ) bR |5 i (ool o Gl il | 16 Guud § o § 5 et | 45 Qo
PSS el il S
Babspanll Bedoll o1 (8 L Ll l Apdadll s LS, 5l LIV Olele oy e el AdsW il Gkt il
el o0 o0 ¥ il bala ) (off (S35 gmid] § o] N, G & 06 G (el Sk RS
i it i et S2dlg i | 41




Aol Aol JaSI1 8 L ALl auleuSen ST (alos¥l of c¥fgmll L2 cilays oo JBT Silicdl Olile @ilayo
GRS (5 o b | W | (3 it e & (e e ki &
(H—N) Wl ol o0 ol ( H— O )kl ol (9 S g s b g

42

s @ B tad! dudpardl JasSO o3 3ds¥l clia¥! g
W) Gl o okt § g et 219y i (ol LR g

43

ALaL1 Y 19S5 5 (olesY e e lats Ll s e 9all glus olina¥l el
S| skl § | Bako S At Gt Byl i SR o0 T ook G &) a0 (e il B3 ¥

44

45

46

47

48




