
Jslil oj BJgõ öaclö o A sgõUg öul0 ic -296
äjgjgoJl Usleollyo n ....jgSy na Üló B öcläl Lo5

KOH Úg5y ÖA9

16 gm

n,Cilsg B äygö öclög A Ggö uåg öyleo sic -297

0.1 LO

öclüJlguol o yguio pgajly JslsiJl plai
BragÖsH A o aaoju Jalil ploiJ

o 20 mL öyleoJrojJI 0.1 M ylsgjala -298

JcLiJl oloii 0.5 M o

0.32 M

100 mL

JLS9Jà Jalao o 200 ml ånl äojJI (ogysgnJl I69)a äiS -299
|Na=23, H=1,0=16| Ja.. 5gui 0.2M oji5 rpgyeJI

0.04 gm 1.6 gm 9

0.2 mL9

0.064 M

UMiusJlåos &o 25 mL pgyalansd Jala öyleo ypl-300ao i5i ÜLÖ 8 mL gâ JcliiJIÄJLaj ähäj vic laimoJlågaJlaü5i

around
like Bodiun in he rain 120

0.2 L O

0.64 MO

40 gm O

0.032 M O
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31.75

(Na=23 ,H=16,0=1)

2:10

LO0.IMl yylsJMal åo o 10 ml JeLàJl olai io 0.1 g öyls

6.02 X 104

(Na=23,H=16,0=1)

68% 0 THE

l:19

ra elall uiwillgailisogugnloWnsgpgyl 5sgO o blio -29)

uiDgnJloyJuoll uniJI ÜLO0.2 M H5JlUåo o 20 ml &oUle7

42% 9

H;CO,

ugall aasJiol3 öAclJl aa

63.5

l: 1.5

Jump arond lihesodium in the rain 119

HPO,

6.02 X 10O

32 %

0.1M Loaio J5 süülCLolc lš
.....ojJLiJl ploi

1.5: 10

59AÚo 400 ml Eo Loloi 0.2 oj5ü sõ ug o 200 ml JcLiy -295

HBr9

52.2 % 0

H:SO,0

0.2 MO

NaCl o Ugo 0.2 lc 5giay 200 ml aans Jala GlgolIjs-283

9alagl sac X 6

20

1MO

4E

100 mi O

(S=32,O=16) Gqui CHHlAslio 40 g uó coljiJlaac -284

0=16] o a5l jL ÚLo öjå 3.01 X 10

8 gm 64 gm 9

3

[K=39,C=12, Ca-40, 0=16]

30%

9Jalagolx 3

0.01 MO

69%9

unb around ihe s0duum in he ran 118

9Jalgolx 39

JnnJ0.1M oj5ü HClg o Jlao w claJl o......n äblål roj-287

0.01 M ojsjio Jglo o 200 ml le
180 ml 20 miO

200 ml G

30

0.001 MO

(0=16|
o (at STP) ÚLaMsUI jLÚo jiü 44.8 ó ö9Agalololalc -288

8 gm
64gm

62g9ololall c -286

32 gm 16 gm O

32 gm

60

43.47%9

16 gm

56.52% O
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|H=1] a
16 g

|O=16]

1.5 mol O

sguü LngaJl jl Úo 4 mol äi5-276

1.5 mol

2g@l

us.. -....

0.5 mol O

0.5 mol O

6.72 mL 6.72 LO

g

dys (at STP ) io 11.2 Lagsui ög2goll ÜySl ausl Jai jL CNgo Ae -278

|C=12,0= 16 ]

Lnsl 16 g yOlgoJl
2 mol

29

Fump around lihe sodiun in the rain 117

2 mol

4g

c -277

I mol

(at STP ) igol jl o Jgo 3a-279
67200m L OoLk 67.2 mLO

9Jalagol3

(at STP ) io 400ml ragsuó Ög99Jl igoJl jL CJGo asc -280

1.75 mol 0.0178 mol 17.86 mol

1 mol O

0.4 mol O

30

Jalao

Jelao

OtA Pb,Ba

jlL acai

NH ,
Ba

III yJloiys9

II y1l Oyns0

Al(OH), AgCI

B: Fe,x: OH9

B: Fe,X: OH0

unb around lhe sodaum in the rain 116

olaäiulÚ5o-269

CaCO,

1-270

Ca,KO

B Uo Janoiwl) Úg5ió ABs Úo Jalao le igolJglao ölil aic -274

Fe,Pb©

pqmiilaJlcyis9

.Ugáy aõ B,X ÚL

B: NH,X: Fe*0

B:OH,X: Fe*
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X(OH)3aq)

äjglo öjÍ acaiu

HPO,

X(NH3)s(a

pgigol Oljjo äijc yô nic J4JmiJl yaai0

)Asi Üo. 500 ml aonJgloui rsqnlubgjao ragwil -266
| Na=23,0=16, H=1]

0.2 MO 1MO

MgSO4 qà Bg Na;CO3 qà AS
AgNO3 9a Bg NazS ga A

Jump aoundlhesodum in the rain 115

Ül naj le 5gay agul wlyügsi B Jolao wA Jlao äöll aic -267

HCI

XNHs0

0.01 MO 0.1 MO

H;SO,

K2S qa Bg HCl gà AO

(NH4hS gà B g AgNO, gà A

HNO,O

Laiólál icg,

SO,

KaSO,

NHOH O

PO,

Ba,Ca,Pb?
CHCO0

O

*****

Ca0

A

-GEN

Ugy aôA,BÜLôIuly
ÜgsiyBJqlao

UlaoöLa| aic -258

A ipqnlolü, Bipguuioll
olio

HCIO

Ba,Ag

HCO,

NO;

OH ,CO,

around lihe sodum n therain114

ArO

KOH9

CHO

NO; 9

Ba9

HCIO

NaOH

Cr O
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KHCO,

e

Ca

A: Fel2, B: Fe(NO3)»

A: Fel, ,B: Fe(NOs)2

H

. c
LÀgJI HCI uooy95lo &40253

BaSO, O

A:NaNOs ,B:FeCi, 0

A: Fe(NOs)2,B: Fel,

Ct, SO.',s²

0CuO

Jumb arond like sodium in the rain 113

Bas(PO.)2 9

gy aöB,AÚó. guwb ügáiy B Jglao u aiölál

A :(oguügl oij5. B:pgygnl jys

NazCO,0

Pb*² Fe+20

Ar,H

Loio S

XJaloo öyôgüölàlmjgJulagäuGA,B,C-248
igol Jolao

äyglSJ|

TU

Ca(NOs)> CaClh©

OH, NHÔ

around hesodum in he rain 112

FeCL

NH,9

Iyásy cual-249

MgSO.O

A, NH0

)

)

)
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HY (o Go Jöi H,Xuios

NaNO, O NHIO

Na2X+2HY H2X + 2NaY

o B: SO,,X: Ag9

B:SO;,X: Ag

B: Ba*, X: SO,2

B: SO:², X: Ba*²

HY o Gý is H2X yåon (O

HY o

Jump around lhesodium in he rain 111

243

K;SO,

ähalo aibole Laaio 6 A,B,C,D >lgoJl lc wol Jlao döål aic -245

o sLo BygiaJg JqlaaJliC, D o Slig A &o cliy &o w

Üg5JU

äåòll oLàwóÜgs7 a6 B öslaJIdc älnAJäiyiaJI ÄJLJI
jl A J iinal JaI

áglbJö H2X yåg

aqmyulywh Úgið A;BJelao ule äJl oiJgiao äilá aic -246

..gáy ö B, XÚLö X;B o LiniJL

KPO,O

igsy söX, B ÜLo X,B:

B: Ba², X POPO

eu lpLc ILLcluullp

B: Ag,X :SO,20 aghsllo aj KXyoeigl lol lejglsgjaal yåo öli) aic -241

B:Ag,X: SO;©

B: PO,,X: Bat©

|hnhalyls)àl
uonãälálaic-238

Gacl Y Jalao

bãb HCO Úg5y 2X9
Y sclõJalao

tmrolaäiuL

around lihe Soduum n the rain
110

HCO- gi CO'úgsy2 XO
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Loaio S BsQc HlalJelaog A snll Mol Jqlao ule jJ Ihà glhal i

So ,HCO,© CE,CO;9

BaChOKCI© o FeCl,Bal, 0

Cr ,
NO;0

O JaiJl Jlao rolsäiul soy ail Cole lšó cloll äjli osJo YClh 9 XCh -237

Fe

Ar° ÜgyulJoiayY laiy Ca'² úgsy úlJoiayX0
Ar" Ügsy l Joiay Y loiy Cu'? Üogsyul Joiax9

AI Ügáyl Joiny Y Laiy Fe'"

Junp arond lhe sodium in the rain 109

ügsyúl Joiay X

ügsyl Joiy Y Loiy Fe ÜgÁyúl Joiay X

pwigl

soHCIJla

NazSO(a)

NaNO,

NazSzO3a4) oHE,

so

FeSO.

bió2

Lnil Jglas

POO

4920

around lihesodium in he rain \0

FeCih

EGE
NaBr(a)

olaaiuu h(a0) c

òlÚSo! -332
NaBr(a)

NOO

NHNO,O

4929

NaClal

aoJl algj ya -333

pyospgoLdwga-3

2 910
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(H=1,0=16, Fe=56 )

14.44%

5NaNO; + 2KMnO4+ 3H;SO4

cLo
...

THE

.ä lcCjgoloà siy-224
10%

SNaNOs + KSO4 + 2MnSO4 +3H20

Jump around lhesodaum in he rain 107

12% 9.5% )

ls4 rogugilolloigysg rogysnloiyá yalo Úo hyliJnijsay -228

bãò claJI

SO,

1 mol

| Na-23,0=16,
H=1] us

0.2 molO

SO,²

0.1 mol

yà 0.2Mojuái

around ihe sodun n the rain
106

0.5molO

iu

S:0;0

ilc giay (+2) uSüUsuog VIll Äcganall fãy (X)NLãül aic -222

Uao nJ,500 ml aon Jalaoô liallpagallaágt liS -223

|Na-23,0=16, H=1 ] s..0.2
M ojs

raa400
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o JilooaaJ 0.4 M ojs HCI Jlaoo 0.5 L bLà| o GWI JlaJl -21

0.2 M ojspg yglõ

0.1 M ojjspg yglö

40%

CO g HCIO

blio o 5gJ àhI HCl yàoa o Jòlg jlaão Àai -213

yiolehJllal yglal mil Ülö S.T.P yö C0: jL Üo 0.5 L li (NaCi,CaCo,
|Ca = 40,C= 12,0 = 161]

Ügsy0.2 M ojj5p yg4J lbqnJl Jla JcLy aJg Y

55.36%

HNasSO,.7H:09

2 ml

R30.5%O

Ügáiò cllüo 126 g a Jjrdil ogygall oyys o (2,68 g) u sic 214
|H=1,0= 16, Na= 23,S = 32 )

NazSO4. 8H;0

HCl g H;So.

Ow0.2M ojsjjg

ojjsp KOH Jlao Üo 10 ml õyza1 M ojgsj jysJlias o..
5 ml

I/ Br NO;;

Br /CI/NO3 2

0.1 M ojjsig ga©

Jump around lke soduum in the rain 105

60%

o

20 mi

H:S g H:SO,

NazSO4.H,00
2NazSO4. H;0

j-21s
1M

yalall 5lshoaLoaig
JSàalY X

Üalo-208

10 mi

Jalao

I/Br/NO; 0
I/Br/ CI

SO: g HCLO

Fe(SO)3
(NH)nSO,

HI

0.6 MO

AIPO.9

claJlo Los äôláy 1.2 M ojusjig 100ml aoa5 NaNOs JqlaoLàIàáiy -211

W0 0.3 MO

A\(NOO

b arourdlike soduun in the ran 104

0.4 MO 0.2 MO
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2Fe*at 60H(a)

Owee 3SO4(aq) + 6Na (aq)

Feag)+ 3OH(a)

2Feaa) + 3S04* aq)

wlaiJl aiyys9

Uwlaijl oigysy

THE

NaOH o öaJlyö y9iyyijya Àl wly
CaS Al;S3

2Fe(OH)3 (a0

3NazSO4

Fe(OH)s (

Fe(SO4)3

FeSO,

Fump arond lihe soduum in he rain 103

FeSO,

.
moläJlöJgaJlg 1B äcgarJluÓ kãy (X) JLÖJ| nic -207

Janouiywlj Úgsi, FeCls Jglao wXNOs Jglao äölil aicO

(Ca=40,Cl=35.5,,
Ag= 108)

0.15 g
S.0.87 g

(Na= 25 ,
5

5, Ag=108,N=14,0=
16)

ME0 U L1.017gO 143.5 g©

Na

0.58g9

ump
around he soduun n he rain 102

0.35 g

:wliy Lo jiäl-nlislloigluásuigisj jgi oloi -202

A'[BAr|4s,3d ,B°{sAr] ,Clakr), D'BAr]

Ag@

ih.ol-0. S D,aåo HCl olaiuy C c LnÁNSoy

0.29 g

0.858 gO

Pb29 Fe*s0

   PDF
     PDF,    .



öÍy Laiáui pi 4.97g Làilis ojadil I clgsloyso o Äine-i92

[ Co = 59,S=32, O= 16, H=1]|

29

yaXäoö ÜLo 2.744g sic

Li

HS

4

SO,

59

Jumb arowndlike sodium in he rain 101

70

&o rognilaJl usgJaa Jalao o 30 mL JslsiJl biHPO, ygåJaôll

SrosáimLl pgmiloll ugJao sjlo.uàolÚo 0.5 M is354.8 mL

1.73 MO 2.74 M 0.685 1.37 MO

CiJá Ü 100 g £o Loloj cljglsg)yal is o 2.5 L JeLäiy Loaie -196

(Ca = 40,C= 12,0=16) Uåonl 5 Ü9Sy 85 l% Lailüj ipgJs

0.8 M

0.68 MO 0.4 MO 0.34 MO

Laisng 1A cgoaLo Làjlo üjaaio üigyjá lo o äiC -197

:9dX jlJl Ú9SLô 286 g/moläJgoJl Lailisg X>COs.10H,0

|Li=7, Na = 23, K=39, Cs = 133,C=12,0 = 16, H=1]

Na KO

CO;0

CsO
rolaáiuliÚSo Dgloàwgo Janog rgyqnl y JaloH jiW -198

CaCh
NaCi@

raüg jiill, Unuo Cusl12.84 g\àili4äáðllo ÄSuu-190Jlnl
o 50 mL

jlsgjàl ygnoöjÖgl aicg 500mL
laibl

41.6%O

Jaloio 100 mLJ0.4 M

äsgiplämijlqal.äl yyls jo0.71 g wü giii

NaNO,

[Ag=108 ,Cl=35.5|

50,9%@
65.5%

j45jJglsqtlägo25 mL slålaic-191

75.1%O

EGEN

27 mL

olaáiwy

NazS

,
Jalao7mLg0.1 M og s Jala o5 mL ohlá-192aplsoroáiwlgubjáo9J9y g 0.2M ojjsipguJls s)aialaulöglJö CiS yLaiJIähii aicg 0.1 M ojisjyyls9)1àyåg2Jglao

Mnb arondhe sodum in the rau

15 mL@

100

33 mL 7mL0
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S,Ag'

I yulaJl yJlsO

HCO,, Ag

Oyybg rogalOUyá Jalao &o ulwj heyX lo Jglao-186

JgogigogH ÖJjO

******es

Jump arownd lihesodum in he rain 99

CNO, Ag

2NH.Clo + Ca(OH):9) CaClh) + 2H:Oy + 2Xgp

Wwly

Al(OH)s

NaAlO;

Cu(OH);

Cu(OH);

TE

Fe,AP,Ar,Cu

Cu(OH))
Fe(OH))

Cu(OH)h

Fe(OH)
NaAlO)

Fe(0lH):

roundlhesodm in the rain 8

Fe(OH)

Na0H

ÚoUXJala

W

AgCl

AICL

AgCl

FeCl

9

1
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around

hesodum

in
he
ran

96

Jump

around

like

so
daum

in
he
rain

97

AICI,

CaCh

CaBr:

9

Agl

AgPO,

Bas(PO4)2

Cas(PO)2

ScloJly

ÜLgaJ

LLö

isi
äJJl

ALoJI

si
-182

@:B/CO2:

A

K2S

:

B/H2S

:

A©

KSO,

:

B/H:S:

A

KS0,:

B/
SO,A

O

(NH)PO,0

I
wlajoiáu

EN

A

Agl

AgCI

AgBr

cniyg

Ca

Agl

AgBr

AgCI

AgBr

AgCl

Agl

Ag*

Na©

AgBr

Agl

AgCI

cigjS

B
aiysa

csBeolunl

A

ous

B
ayls

A

UsÀal

ola5

Làio

Js
Äis

Z
9

Y
gX

äla

lol3

Lay

jlilyul

oug-180
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around

lhe

sodaum

in
the

ram

Jump

aromd

lhe

sodium

in
the

rain

94

95
I
yabJl

oiwl-pgJJ|

9ja9

0.7175

g

O

)

7.715g

9

0.1793

g

1793

g0

)

|

Ag
=
108,

Cl
=
35.5

|

....GgLus

0.05

M
ádl

Olj

Jala0

o
100

mLM

)

0.018

g

1.09

g

2.75g

1.788

g

JJI

Jglal

rolsäiul

öJb

c
H;S

g
CO:

Gjlšl

jlåJI

ill
Jöj

Ü5a-174

|

Ba
=
137,S

=32,

0=
16]

0.04

MO

04
MO

unsga

Jlao

o
20
mL

blaJlJi

s
0.2

M
ojusg

......Jglaall

ÚJÚló

M

0.2

MO

0.5
MO

0.1

ojj5

pgyJl

HCIO,

Lyyglgy|

ugn

o
30
mLu

Jeoigo9ÖJj

JJa

o
õLhi

caal-173

&oUÀnal

(hà

Jlao

Úo

20
mL

Jalsi

ai
yglsgJLa

bnll

Jqlao

Lo
8

mL

o

0.1

M

pgalos

Jalao

o
20
mL

Jals

li|-168

(

mL

25

&o

Ca(OH),

NaOHO

NaHCO,

KOH©

yyqlsgal

ågao

Jeo2

Laojl

il
öslal

-167

Jgo

1

6o
JslsiSJ

365

g0

c-172

365
g

0.2

MO

36.5

g

0.08

M

0.33

M
O

6.6

MO

|

Na
=
23,C=

12,O=

16,

H
=1]

H=1,

Cl=35.5)

0.365

g

I
MO

ylsgall

yåa

o
30
mL

&o

Jalal

la
o
50
mL

Jalj

lSLá

400

mL

ao

joui

Jalaoll

Josig

claJly

iWl

gQnjloiys

ülSl

ai

LJI

äliS

Cgig

JLaJl

oloa

pgnJlÜihyo

6.72

g

uÜ

sic

-121

2
MO

LâŠll

&o
0.1
N
M

peigl

gà
Jglaio

ji
Jclài

aic
-166

0.5
MO

0.1

MO
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Puround

lihe

sodium

in
the

ran

92

Jump

around

lhe

sodaum

in
lhe

rain

93

0.1006

g

1.006

g

10.06

g

9

100.6

g

O

|NaB,O,=

201.2

J

0.1

M
ojjsig

500

mL

aon

Jlao

nl
ãojJI

(NazB.0)

yuslJI

ÄTS

-164

Cu

Zn

36.5

u

36.5

g/m

ol

o
100

mL

aüylsoJ

rojy

äyaclöJl

Galaluo

o
I.26

g

lc
sqiy

Jglao

-163

SuágnJ

Jeal

iSJI

Üg45

asgsnlu59J-1àJ

0.2

M

Jglao

63
g/mol

63
u

CH

CH

CH

) CI

CT

51

Zn2

Cr

CI

Jslio

(Zn

=65

)

JcliJl

claii|

aolhiJl

c
Hil

JLSiJl

úo
ui

0.1

M
ojsjI

ywlai

yJalS

Jalao

o

Oiys

o
0.01

mol

J

+

+

mL

0.25

M
EysgUo

o
100

äÔlal

LiJl

ÜLAJåJl

Úo
1.3
g

ic
-162

a

g

äöual

(5o

Zng

CuCk)

ZaChy

Cuo

NazSO4.

8H;0

50

END

Na2SO4

.6H;0@

NazSO4.

2H;0

NazSO4.

H;00

2.5x

10
mol

LIE

[Na

=23,S=32,O=

16,

H=1

]

oloj

ic
43.2

%

Ö
Laio

slölio

Jqn

öc

yo

gnJl

oisaliy-161

1.25

x
10

mol

1.25

x
10

mol

2.5

x
10

mol

49

0.57

M

0.5

MO

0.46

M

0,43

M
O

W

0.1
M

ojjsi

I

yalal

oii
Jalao

25
m.

öläl

aie
-158

17

15

13

11

(mL)

H2SO4

a

XJalaol

ZJglaaJ!

ubgåaJl

ÖJq-Jli

pgulgll

sga

o
45
mL

Eg

rajg

0.75

M

isu

luXJlaall
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10

o rola 2.7027 äul3| o3 NaCO,. X H,0ud
50 mL Jelalliao USal 300 mL JglaoJl Joslo hãoJl elal uó Jmsl laga

Ibqo yo X äozõmso0,063 M oj4sj lins vin o 25 mL Ao lolai cJslsib
(H,0 = 18, NazCO, = 106)

24.2

JljiáJlg öausl öjyleo älholo -153

MBr,

20

KOH Jlao &o llCluàoa Jglao

Jump around lhesodum in Uhe rain 91

J| l2gnJ äiuol änll -154

ojsHCl uåg Jqlao io 100 mL uòQöAJISÝ lbo ola 0.4 wil-155

o ösUjJI &o 0.25 M ojsü rogusd Jlao o 68mL JsLsig 0.5 M

g/mol on jl šàJ JgoJl äiAJIÜó .UÀo

40 9 87.02 137.3

MBr,

0.4 mol.Lojsj MBra äalüöUIain Jgàao jilàJ lo Jlao io 20 mL -156

äsnllyao 0.1 mol.L" ojsj ääl Oü Jlao o 160 mL &o Lolo Jclöiy

59 30

MBr: MBrO

S..9.

APO
THE

Jumb aroundhe sodhum in he ram

Ba

90

Jalag óLá| aic -149
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88

Jump

aromd

lhe

soduum

n
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89

Fe(0H)2

Fe(OH)s

Fe(0H)2

Fe(OH)

Fe(NO)2 FeSO4

Fe(OH)3 Fe(OH)s

Fe(OH)2

FeCl:

Fe(OH)2

FeCO,

Jgdal

yj

icg

úJl

ayc

iol

jL
cniy

iäuü

sic

ÜgJl

uu

X

lo
-147

FePO,

Fes(POs)

Fez(SO.)s

Alb(SO.)s

O

wlj
üq5iy

loJlJglao

o
ic

(I)al

Uüppl

Jglao

óL

sic

-146

FeCi,

AICI,

O

AgPO,

O

Ag,r9H

Ag,

Br
©

lac

Lo
rogjgol

amsgjà

Jqlaoyiyij

Ag*,

PO

9

Zn,OHO

Fe,so

Pb²

,
NO;

O

Fe,so;

AP

,so©
Gil

csqiay

W
Jalagll

úl
aiiui

Öw

Loo

S

sO

Cr+Cr

HCI

o
öJôg

2

Loo

sÜLó.

j5JoJI

H;SO

nyUionol

KCr:0

Jloyo

S0:

jL
jlsol

aic

-144

6y9iy

NH,OH

o
öLÖg

1

NH,

NO,

NH,

NH,

Ca,

NH3

Zn,c0,

NaOlHÚo

öJôg

Lod

coioJ

ulaale

Cyjal

jial

uul

Gu

(W)

Jalao

aleo

rauB

-140
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Xywy (1)

ull Jai

3

NaOH
FeCls

Fe(OH)s

AgCl

KNO,O

NasPO, O

02

Fe, Na', Ag*

2

Fe(OH)3
AgOH
NaOH

NaOH

K2SO,@

ywy(3)

Jump around lihe sodium in the rain 87

ZY

1

Uglao2)
Y wiS

AgCl

NaCI
AgCl

FeCl3

NaNO,O

lbhallyó -137

NaNO3 9

Na;CO, O

Na:CO,0

(M)

N
C

, PO

PO;,CO
CO%,CI

I, CH

(X)

|Co So;

9

ns aroundhe sodum in lhe ran

X

86

M

(X)

FCt Br INO, NO;

30
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öaloJI

AgNOs
AgCi
CI

äJgoJliSJI 0.75 g

(g/mol)
170

143.5
35.5

Bas(PO.), O

0.5 g

PbCH O

THE

EGE

0.34 g

Junp arownd heaodam in theran 85

CuS

0.25 g

Cu(NO3): O

Lo rogn oiysug pgugn oiyáula äuniJy noo &-134

NazCOs Jglao Úg516 CO2 jL lc GginoJl claly NaHCOsLo ygy

s0.01 M

ojjsi|

.(I) uaiJlon5
.() o94Jl J

sJ Úo 0.25 mol
lc 5qinyilo

Jalao

.() ynalcUwi9

cUg5 yg4 cloJluo 18 g
INa= 23,C= 12,O = 16, H=1]

Na:COs .1OH20 Na:CO, .8H:0

jalsgLAJlyåg o0.2 molpygaJl

lp around hesodum n he an 84

(X)JJa
UlLoJl suc OljiuI

ilolJl ogyl oiyjá Úo 10.6 g aoy-129.
äjloLAisn üjdioll pgusgn

NaCO, 4H;0 NaCO, .H20 0

i Íum iáuü öliJl rogiilaJl os úo 49.2 g Làilis ie ciw -130

sonáiLoJl pgilJlojus oljgl, ägLn lo.24 g aic Laiis ciý
|MgSO4 = 120 g/mol

,
H,0 = 18 g/mol ]

MgSO,.10H,0 MgSO, .7H;00 MgsO,.5H,09 MgSO. 3H;00
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Lo 0.2 M ojsjg Na:CO, Jglao io 25 mL &o 0.1 M ojjsj HCl yàos LcLàiy -120

100 mL

0.5 M

247.58 g/mol

o 20 mL &o loloj JsleiW pjUl pqysalusgJa Jqlao isig ras Lo-121

0.5 M

0.1 M
0.1 M

50 mL

6.3 g

CHSOH O

25 mL

2KOH(ag) + HSO4a) K2SOs(aq) + 2H;0 lcliJl
sIM ojusjH:SO. uàg o 20 mL&o loloj Jsleill äojlJI KOH CJgo

0.04 MO 0.03 M 0.02 MO

Jump arond lihe sodum in the ran

20 mL
40 mL

ojsp NaOH Jlao Úo 35.2 mL aiylsal o Úgigul ii UåaS Úo 0.307 g -123

SroiLoJl yåoJ JooJlÄiSJI Lo 0.106 M

171 g/mol © 165 g/mol9 151.28 g/mol

NaOH G

40 mL
20 mL

83

ug o 25 mL õyLsoJ oygnl ágjaa Jho o 15 mLojy -124

ansgaâ Jlaoo 450 mL uó äJ|ial NaOH äliS lo. 0.1 M ojjsi
[Na = 23 ,0= 16, H=1 ]

6.25 mLO

6g©4.5g

i -122

NaCi

cLo

0.01 MO

iJysJI

2g O

HCIO

lo
ÚH9lwio üHjalCub1.68 gLailis ogitol Uys oäic-116

Cu²+

caial

(dgl äJL)2MojjsiHCl uàgnúo25mLtàioJalcjaJl

.(äjÜI ÄUL¬JI) 0.25 M ojjsp HSO4
UÀna o25 mL Làio

| MgCO3=
84g/mol| (at STP)

140 mL

224 mL
140 mL
224 mL

(at STP) Úy5I

Ag©

[ CaCO3 = 100 g/mol ]

Loe (A98.3% 70 %

.(M)yaJl olü9

mb aroundlhe sodum in the ran

PH

82

JaJl jil jLJl agslo

140ml

2gLailis pgJl oigysúoãi ue ijc -117mslitjl o 2.64 L ÜASiðisoJlyjlsgaal

140mL

Zn

224 mL
224mL

47.88 %

42.75 % O

yynic jo () ya auygls yåai0
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(II) yJl ol() yloigs©
Va o (X) SoJlgaLo Lo äöhy ölhso äinzo jw byüic -113

(X)

(D) Jalal

Cyl(A, Cu,Ag*,Fey oigjS jü ohilå lc5qiy(A) Jalao-114

Fet
Ag"

THE.

Nat
Ag

+ (B) wwll

o õJóg +

NaOH(aa

(C) wlI

S(X)aloJl Lo .cljo jöjál acaj

S(D) JalloiLSg (C),(B) wlJl oUS Úc Hy loo si

Jump aroundlhesodium n he rain

HClaa) +

uijila

AlI(OH) , Fe(OH)3
AI(OH)3 , Cu(OH)2
Fe(OH)s , Cu(OH)2

Al(OH)3 ,
Fe(OH)s

81

(I) yulaj oyys0

(A) Jalaal

AgCl
CuCl2
AgCl
CuCh

al. äglui
licoi () ynalwlsoJglaoms

-108

CI, A

(X)Jalasllle uiuuI úijgülcyal-109

Ct, Cu©

ol AP" + 30H AKOH),9

AP + 3NO, AI(NOs,0

(I)yslal oli9

np around ihe 80dum in the ra 80

NaOH Jelao

NO;,Fe

NaOH (o öaujJl

Br ,AO

AP + 3Ct AICI,0
2AP + 3s0 Alh(S0.)
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jleJlg() JalaaJlgSiy (X) lolàiJl Jls9JaJl yåos äiläl aic-1050hob

(I) y12Jl oiys9

(K) lal Jalao+

ie

(Z) wljqJ

+

4 3 29
ujlyoysJleOlelLill yåy igJI hhiol| -107

() JlaJl
Fe(NOs)s
Fe(NOs)2

(I) yl ajgs0

S(Z) wlJl jgJ Log ()yullg (X) JglaaJI Lo

Bas(PO4)2

BaSO4

Jaunp arondhe sodium in he rain 79

L

(X) Jlaall
Fez(SO:)3s

FeClh

Fes(PO4)2

FeSO4

()wl)

Na;CO,

NH,NO;

.... I5c.Ag Ú9iS &o iglo
PO O CrO

.(m) y1l aygls0

H2S(aq)

Li:SO,

HNO,O

Ca oigí
cil le 5giny Jalaojlai jáoy -101

around lihesodium in he ran

HClep

HCI

KOH9

78

...&ol hwgyô H2S Jclii ic üuál o 2qwlwij Ú5iy -103

(I)ulaill yJglsO

H,sO

NaHCO,O

; Cu igi ÚLo hlå le sgiyuilo Ualagl Laiölál 62á! yülöalal Llo -104

HNOJ00)

olaáiny

ulg úg4 ãJiJIOÚuil-102

NO,

NH,NOs0) 0
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Caa) t 2HCO; (aq) 9
Ag'a) + P0 a)

(S) isI

.yysJlg l

äilo làsi aðigj.äliáo u5Loi Lo iaÍs,R,Q,P claJI Úo Ulicui -96

(R) iisJI (Q) iis|

(S) ijsJI .(R) ijsO

PH2+

2Na" (aq) + Co (a9) + H;O) 0
332 Agton+ NH3(e0) t Cl(ag) 9

(P) äiLsJ|

Ag©

Jamp aroundlike sodum in the rain 77

BaCk Jglao o olhi ôlil

JsleoJU

Ca

.P) äijelO

L54oLolc X

siy Br

oluo

Jjüaj X,

Jjüáo lole Br

AgNOs Jaao o ulhi öuálJülN| ll o
JljüÖVI älac

KMnO4 Jglaoguig. ysJl õn5i sic alaJligl ŠiJ|Lo-91

X1+ 2Br(aq)

2Xa)+Brau

Smill
äalJl

p aromd ihe &odum in he ram

NH
, NO; 9

sO ,so;

76

co ,NO,O

PO} ,NH;O
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Fe, Fe ,Cr Fe?, Fe,so?- © Fe, Ct 9

claJlygijN

rpgJolii

äJJI JsLeoJy ic yel

2AgNO3 + BaCl2 2AgCl + Ba(NO3)2oy ob

Fe,sož0

Junp aroudlihe sodium in he rain 75

oI JcliJl uó -87

(2) Jglal
Ca(OH)2

K2Cr20, / H
(CH;CO0);Pb

NaOH

(Y) ösloJlÜ9i

Jjiáo Jole

.m5oole

(1)jL

jÉ aclni
,

ààbgll yjqlbaall
åos&o().(X)üüslall jos Jel aic -83

0.01 LO

CO%

mb aroundhe sodum n the ran

SO.

0.02 L

HS

|ajl Jlai islogugloliaioH
Jalao

74

NH3

aic j5oJl ijsJl yàgyuhgallpgwigJloliaioHJelaoÜg Joiy -84

S(2)Jqlal

DL 0 jL Lo 0.01 Lg NO j o 0,02 L yle sginy ügly -85

LLLL

0.03 LO 0.05 LO
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0.2 M

0.2 M

3S0()+ Crr0(ag) + 8H*(a9) 3S0;() + 2Cra9) + 4H;O)

0.1 M

Co;'

0.1 M

THE

PO;

Jaump aound lihesodium in lhe rain

0.1 M GgLuy ENO3 Jglaoui NO, iguljs ÜS lsLo

SENO: Jglaou üi i5j log (E) jlaJI Lo

73

(E) LJI
Ag

Pb

HCO,

Ag

P

BrO

äaslJlg

ääslLoJI

TUE

Jclàigc

(4)äaiJI .(3) aI

p aroundhe odmin the ram

siò S,FesunicJåy

12

2) aJJaI

(1)

(2

(3)

(4)

1) äyjaiIO
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(I) uulaiJl GÜJS loO

1 ojj5i (m)ysaJl y1s Jolaoo 4 mL hlå aj älazaJl Yl61a|ui-73
1 MojjSi pgagnl ansgjnà Jlao o 4mL &o M

sJeLöiJI ELail ic ihalo Üso siJI Lo

.äclinl JLao9

Jamp arond ihe sodium in he rain 71

yhJlJLao

D5 mol

WalsoJg 0.5

(Na = 23,C=12,0= 161

Lb9)Jlho
Úo15mLoiálulJcljÚgãiol yáoll

J0.7g

wle siiplloius Úo 141gLailis iuc -66

O56.77%

(B) ÖsloJI

O86.54%

(A) õslaJ

Dgigoloyus

around lihe SOdumin the rain

O90.24 %

70

0.4 M

ÚLKuj ic -67

oljiui

|Zn =65.4, S =32,0 = 16,H=1] s (287.4 g/mol Jgal ailis) äüadiall
JnC01 6 mol O7 mol O8 mol

Ugyoloj Lailsleo CLoj NaCO,.X H;0) sloll pugaJl Giys o ie -69

saijslô lil cloclgo c Lo. 50 mL aang 0.1M ojsj yglsqALa
DO.025 X mol o,05 X mol O0.0025 X mol Oo.052 X mol

sui öÍu Ciu 2.86 g LailiS Na:COs. 10H;0 JaJl lbo o ic -70

106 g/mol sgLuj NaCO, ÚLO JJäJgol älislldole lió .Làilis ciiüi

yl uáuill 12y igl äisui añljlaãg lo 18 g/mol sgluj

O2.09 g
1.87 g

O 1.8 g
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o() ys0 (ags Eo 0.2 M oj4sjysJl uåos Jelao o 30 mL Jsleills-61u
O20 mL

3%

37.5mL

...sgü (V) Äoi ÜLo 0.6 M ojisipguUgl sgJqlao
Os0 mL30mL

äuillÜo. 2.1 g ailiSUuÍqwly úgAib Làl pgnilo oyns Jglao o öLÖg

OHCI

5gi Jglao öyl0 icg og_agnliysy öslo jigso aal
JqngJ0.1 M oj5üjsJlyåo o 7.15 mLojJg¬loJl I5àolg ule

olh20 % 14 %@11.67 %

[NaHCO; = 84 g/mol ]

O 6%

äJmill ä

O50 mL

O12%

O H,CO,

O75 mL

ONazS

O 60 mL

Jump around lhesodiun in the rain 69

O24%

nsA Jlao o o 500 mL öyLeoJ ojJI (0.2 M) ynl aLo -64
h INa = 23, O = 16, H = 1]

lo

ND

88.33 %O

möonuLo -63

O 100 mL

O NaHCOs

(C)Jalao

+Ca(NOs)z

(D)
w

L45 M

H;SO4+
(A)Jalao

O2.42 M

(NH)2SO,

(E) j

s(E),(D),(C),(B),(A)slqoJänilylann iy Loo l

+(B)(a0)

Uoao 350 mLw3M oj5j jglágJaaJlåga o 250mL LLaÍ -59saül Jalall jsj lo 2M ojasjiyyglsgaal
©2.5 M O29M

Jqlao o 5 mL0.5 M ojsj liysJl yig2 Úo 10 mL ölä| aic -60

NaOH olq0 12l äygluLo H;S0,colo

nb arondhe sodum in the ran 68
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Oil o lg ule sqiaj äàliáoJWho äili NaOHJglao o

Fe2+ Fet Als

.clo aiiy

Fe2+ Fes+ AIs

HE
ULo

fiil ulcAla)
,

Fetag) Feta

Junp arond lkesodaum in he rains 67

1 ojjsi Na;COs Jalao io 6 mL &o1 M ojisp CusO,Jolaoo 8 mL blä aic 57

Fe2+ Fe+ AHS

CuSOtag)+ NazCO3a) NazSOAa) + CuCO39)

******

(A)ista

AksA (B)

NaoHda

.EgHJ

.(1)

HCl)

Na,so ,
AP,OH

Na'
,

So, AIO:,OH

()ida

AgNO,

ONaCla)

(D)

.
BaCl2 Jglao &oywlj úgky J (C) Jlagllg H;SO, gaB) UÀgaIO

S(D),(C),(B),(A) algol e 9y looylIaqul(D)ywllg(I) y1l giya (A) ÕslaJlOsiaicyay n (D)wllg HCl gà (B) (ågaJI9aJljgls ga (C) Jalallg1J|l ösly a(A) ÖsloJI

OENVD

O Na ,s0,AlO:

aroundlihe. soduum in he rau

Nat, OH
,
AI"

rolaäiuy Al(OH)» o U hulá o Fe(OH)s Jni úsoy-54

ONH,CI + NHOH
ONaOH)

66

|
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Los.leÖj Öc ui 0.1 M Loaio J5 isi Fe(NOs)2
,

Al(NOs)» o Jglao ál -49

Al(NO)5 (a9)

FeNOs) ag)

OMg(OH)2

Jsa

O3

Jg'a

.alOSo (R), (0),

P)

O4

NaOH(aa)

NaOHiag)

O BaCO, OFe(OHns

(0)

o4So (0). (N). (M) CiLS šLó
(0gc ILLo

Jump around lhe sodiun in the rain 65

(R)

NaOH Úo ösyiJl y9ÚI åšwlj Cr

Ügjs Úgsy

Hg

Ag*

SK+

X

ÚyiuiJy oslöj ainilyjL aio caiy Jglao NH ÜjS gsy00Cu
NaOH jo ôiJl uóygšy Jááo uául uly Fe ÚoLS GoUgsys, PbS

WH.OH o Juul wly
Úgsiy

X

OK, Mg

ähslloJI

Cu,Nat
OP,Ca

Úg5iyÚgJlyacJalioüho
HCIyggölå| aic-44

"p aroundhe godum in lhera

iJnsJalao jcamSJwioll ylaill e434 loo yl-45

oljiáyi

JlogigolauágjàJalaölilaic

OHg

64

-43

HCI åg Äöliy

X

Ule sQi¬4 Jalao u H;S jLlo| aic uwl) uasi-46

KaS
,

Cusu ©KS, PUS
OPb, CuS

fW2 M oj6i HCI yåg Ãölil aic Jjl JalaoÚqsy äöul 2MoUl o yi -47
Ag:CO3 O Pb(COh O Hg:CO, O CuCOs

(I)ywlal yglsO
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O Pb(NOs)2 OBa(NO3)2

islaJl Ggso pgysgnll oiJys Jalao &o (I )UalolOlü Jocli -40
sloais c (B).(A) Üsloll Jnaäsill älozJ| Lo.(B). (A)

bmJl hõiJl äloc

OCaClh

OBaCl2

wllac
wju².Ca .

Hg'. Ba? oil J| LÀgJl eysgaJl Jon äöil sic -41

O Hg:Ch BaCl, OCuCh

JJoJÁoJI HCIUa äilil aicuåul usl) jg5 GiJl CUgul 29jLo -42

OMg,Ag

Jump around lihe sodium in the rain

OZn, Hg

fðoJI DCuSO4

63

O Hg,Cu*

J9104

OPLSO4

.LÜGiJI HCI ào

O NazSO

GE

O FeSO

around lihesodunm in the rain 02

Ô PbSO4 sygy -35
Dgjgollcoiwlo jsJo Jglao

clal

fui iaJ Làolaäiwlso ill öslaJlLo

(I)alai ol
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6

AgF

Lei.(T) y1Jloliyns Jalao&o uignJl pwilaysJalao clii -28

O PbCIh

.äòliäo lgi äii igso pqilytJao &oÚgjgJI jLÈ JcLiy -27

2Kl(a) + Fez(SO:)3(aq) KSO(a9) + Iz(ag) + 2FeSO4(a9)

O AgBr

Jlmlla alall

O AgCI

O PbSO4 O AgCI

Sjsol NH,OH Jqlaoô yg 6Jl soJILo -31

JFump around lihesodum in he rain 61

O Agl

;WsleolJ

OCaCO

-fD9nJl yjgl50

bar

JqlaoÜàl mslgó làudÀual(1)uJaJl
4H,02(00)+

4Kla) 2H:0u,+Og+ 4KOH(og) + 2l0q)

(2) JalI

aH.SOxag) t 2KMnO4(a4) + SH202(a4) 8H;0) + 50z + K,SOa0) +2MnSOa0)

©Br

.Wgol Jalao

np aroundlihe sodium in the ain

ONOG

Wchu rogil yJalo o öLÖg ölil aicslaJl igJl uiJ Lo -25

60

) iül
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um

59

Jump

around

lihe

soduum

in
he
rain

O
2NaBro

+
2H;SO4(a)

NazSO(a0)

+
2H2Oa)

+
SO)

+
Br)

©
2NaBro

+
2H;SO4L)

NazSO4aq)

+
SOg

+
Brz)

+
2H2O)

O
2NaBro

+
HaSOAL)

NazSO4aq)

+
2HBr@

O
2NaBro)

+
H2SO4(aq)

NazSOAa)

t
2HBr

Lajl.jLàjU

iyqiui

clyj

öuls

aonäiuLgJl

lj-18

ONaCOxo

O
H0)

DKOH(a)

O
KBro

Or,

co;

OCr

,so;?

Or,so;?

S(X)

Jollög290|gui

Lo

ulju

aj|
Los

SlJl

clo

j4s

jÈ
Ugáo

LÒÖol

HCl

UÀg

&o

(X)

Jqlaall

JcLiiy

-21

OFe(COs).

OZn,Cu

O
Sc,

Mg

O
Fe,

Pt

0

Zn
,
Sc

IacijsoJl

yiuo

60
oljü

aLol

ug5i

äoUI

Oljll

elgjl

-20

e(COs)

©
NHNOs

S(I)

yJlOl

(2).

(1)
yiail

o
JSui

jL
clai

wO

(2).

(1)
igill

o
JSui

ji
aclay©

wWlao

hlåo

Üsloll

wlw

äuoisI

ÄŠalllo

-15

hãb

(2)
uJali

jLÈ

caly9

iOUI

lyaJlo

JS
clal

ic
-19

EloJl

Làstoygi1
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