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H=1.01 , 0=16 ,C=12.01 , N=14.01, Na=23 ,Ca=40 :4alall xic 0l (g/mol) sl JSIL il 7
K=39.1, Au=197, 1=127,Ba=137.3 , Sr=87 , Mg=24.3 Cu=63.55 , Zn=65.4, ,Ag=108, Pb=207

sl dsaallg sa ) 5f Al=27 Fe=56 ,Cl=35.5 , S=32.1,Br=80

(GkaY) JLEa) A8y jh b il qing ) ¢ oy Laa SV Aaanall Llay) il Yl [0 (]

¢ Ml (e £ 5 (s Ao Tl dry quse 3N -1
lal) Ay o AL Jlatiay) g gAY JIasiu) e S8

¢ 2,00 Aalaally Jiaall Jolisl) B 7 jiiad) ¢ s¥) L -2
CU2+(aq) + Zn2+(aq) +282_(aq) —> CuSs +  ZnSg

wuY = cult & Zn2t & §2-

B

3Ca%*(ag) + 2P%(@g)—» CasPzis) & Ag*aq) + Clag)—» AgCl(s) &

Fe’*(aq) +2Cl(ag)+20H (ag)» Fe(OH)2(s) +2Cl'(aq) 25 Cu?*(ag) + S*¥(@@aqy»> CuS¢s) =

A gl Malaa J8& Je 7N + CUSOusag —» Cu(s) + ZNSOsaq): dIuil) Dslaal) cugi< 1Y) -4

¢ da e @l gl yiai il o) o0 43 ya

T .1 SO (aq) & Cu?" (aq) & ZN** (aq) &
Adaall Juas) 2, Ba(OH)zq) + HClag) —— v & o Ay 0 28 giall eilil)-5

A el el o) e g 51K g g ) gl il 13
Ceasongd) 2slS 38 & slallo o asbll S g 0b L ag bl A glse o

Aomal Bryesk
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D0 9% (A g Y ) e s sla dg (ulS (B ling ¢ gadaal) (1) JSaill S g 08 pudn g 2ie-6
. Ni(OH), Aidy calsll ) el ) o1 g gl (anad il J slae dLia) sic
s sl B Giaa Ll Ciua g Juad] g5 AUl) e alaal) (6
Ni(OH)2(aq) + HCI (ag) — NiO(aq) + Hz(g) + HCl(aq) &5
Ni(OH)2ag) + 2HCI (ag) —p NiClz(ag) + 2H20¢) &
Ni(OH)2(ag) +2H20(0) — NiClz(aq) + 2H20q) &
Ni(OH)2(aq) + HCI (ag)— NiClz(ag) + 2H200)+ O2(g) 25

B

: NaCl a2 gall 3,51 (0 8,00 mol ALis -7
0.137 g/mol & 467.2 mol e 4680 7.30.e
: 2.50 mol KMNOy b 3352 sl cpaus) &l pd 230 -8

1.5x 1023 atom &  4.00x 10%* atom & 1.00x 10%* atom & 6.022%x 102%% atom e
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ColaY) JLas) 4y jh B it Gy ) 1 b Laa JS daaal) AlaY) ) &l
¢ Alx(SO4)3 ¢ 0.0200 mol 2 SO42 cilisi 2= -9

1.861x 102° ion . 3.61x 10%2 jon e 3.61x 1023 ion & 1.861x 10%% ion &
: Ba(CH3COO)2 s 0.5 Mol 2 8253 sall < 4 aran 23 210
3.9x 10%* atom e 4.00x 1024 atom & 7.82x 10%* atom & 15 atom e

¢ TTIaaad) 3,618 (e oy S G oSl o8l (e il )3 69 paad) (e 03 M) gliad =11
¢ Ty 418 ¢ 18mMOl Crsil da B Jplel) @l 2 L

3.25x 10%5 atom s 1.63x 1023 atom s 118 atom & 54 atom e
:H2S04 (3 25.0 g (o2 3399 sall iy Jad) a3 -12
49 molecules & 24.5 molecules &  6.022x 10%3 molecules &5 1.54x 10%3 molecules &
: (NH4)2S04 32 66.0 g (o2 <Y gall 23 -13
1.0mol e 2.0mol e 0.5mol & 5.0mol e
s (1) oubadd) &l i ¢a 6,25 mol 3 alall A<l 14

6.259 & 11.72 g & 6259 & 11729 &
14.15%1073'g CeH120s <l jall 2 -15
1.39x 1023 molecules & 6.022x 1023 molecules &
1.39 molecules & 1.39x 1012 molecules &

Loma/ Boryer

5 ga B B85 gall G Gy Ja 238 Lac CoHOu (o Crusadl dpiy jad) dipal)-16
: 5.00x 102 Mg CoHsOs =
1.67x 10%* molecules & 1.67x 10%1 molecules &

2.77% 1073 molecules & 2.7 molecules &
:H20 slall ¢ 1200 Mg 2 Jpalls pasll ual -17
1.2mol e 12.00 mol & 0.066 mol.es 66.0 mol &
¢ C12H22011 59584 (e 1.00 kg 2 Jgalls el aea) -18
342.3mol e 1.00 mol & 292 mol e 2.92 mol &

: ZNSO4 Opa Al Gl S (1 35,00 g (A 3392 salld G A 4TS 19

fomal LoryerF

64U & 0229 & 640 e 14179 &
: alalk BaSiF4 (x wslgsgiadlis 220
4.01x 10722 g & 6.02x 10723 g & 2.16x 1021 g &  1.68x 1026 g &
g 3
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ol Laa J< daaal) 4aY) 53 s O

: (H2SO4)dits Sl (aaa (10 9.800 Wlis Aie b Gy Cl i 2 221

6.0x 1022 atoms O &  6.02x 1023 atoms O & 9.80x 10%* atoms O & 2.41x 10%* atoms O &
:¢ Alp(SO4)3 psia sl iy S (10 1.20MOl (2 G 2 g 232 222
1.20mol & 2.40 mol & 14.4 mol.e 9.60 mol e

: NasN agdgall 35 e 2.50mM0l (e dde A 8 g2 gall(@li glsll ) Aan gall il oY) 2ae 223

83 ions Na* e 4.52x 10%* ions Na* & 1.50x 10%% jons Na* e 2.5ions Na* &
sl e sl aae o o giad A0 ciliall of 224
0.1 mol Fees 20x 10% molecules O2 & 2.0 mol Ares 100 g Pb &

: 935.65 g (st LS Abe (8 NaOH p g gall LS g uh (o Y gall 32 225
5.366x 1023 mol e 1426 mol & 0.891 mol.es 1.122 mol &
:¥ NazSO4 (s 2.25 g Wilis & & Na*t cligl s 226
225 ions Na* e 1.91x 10?3 ions Na* s 3.01x 1023 jons Na* &  4.5ions Na* &
1S K2S04 ¢ 0,20 mol - o8 K+ cligl ase 27
0.20 ions K* & 6.022x 10%3 ions K* &5 0.4 ions K* e 2.4x 1023 ions K* &5
: 5.00 mol Mg3(POs)2 (s (<liss¥) ) Adlad) cili ) 23e 228

10 ions POs> &  6.02% 1024 ions PO43 & 6.02x 1023 ions POs* &  5.00 ions PO43 &

B

6.022x 1022 units CaBr ¢ (<UssY) ) Adlad) clisd) e 229
3.00ions Br &  6.02x 10%* ions Br- & 1.204x 1023 ions Br- & 2.00 ions Br- &
: 200.0 g CO2 (& 225 15080 o0 Lal 2 28230
27.29 g & 42.88 g &5 54.58 9 85.76 9 &
0.500 mol KF 4 a5 Usil a8 -31

Loma/ Boryer

9.01x 1023 ions & 6.02x 1023 ions & 1.20x 1023 ions & 3.01%x 1023 ions &

J54100.0 (8 52 CeeaSYI <3 e Y g0 aS 232

72.70 mol & 66.70 mol & 200.0 mol & 100.0 mol &
= 4 sial) gl 228 ¢ CgHig (A CHS Y (A 5008 gusgd) S yall dpilpansl) drpual) il 13) -33
DS pall 13 B G g g
21.84% s 15.91% 84.21% s 17.57%
5]
4
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b e JS! Al 1Y) ) o5 &
p pspd gaall il g S Ak g e A plal) qus 1 4 gial) dpwil) 234
10.00% e 62.97% s 18. 0% e 37.06% s

:NH3 Liga¥) J& S ja pualie qus il 4y glall duadll -35
82.2%H ,17.8%N & 17.8%H , 82.2%N . 70.0%H ,30.0%N & 30.0%H ,70.0%N &
1l A e A 22l o g giad AU cilaadl) 46 -36
0.10 mol Na K 2.30g Na e

0.2 mol Ar , 1.0 mol He &

0.2mol Fe ,10 g Fe &

3.01x 1021 atoms Ne, 0.01 mol He &
:Ca(OH)2 psradlS!) 31uS 9 538 3.00 MO (2 3353 sall OH" w9 g cligal 23 37

3.61x 10%% ions & 2.06x 1023 jons &  6.00ions e

B

3.00 ions PO4% e
:SiHs ¢4 4.02 Mol 2 8352 gl ciliyjadl 22 -38

4 molecules & 2.42x 10* molecules &  2.42x 102 molecules & 2.42x 102%% molecules &
V1 ) 3y 0lS il o kel daaual) dapall -39
SnCl3-4H,0O & SnCl-5H,0 &  SnCls-5H,0 &

SnClI-H:0 &
s Aldld die HyO < 0.025 Mol 488 il a0 ja B slad) AL 40

Lomal Borvedk

189 & 0909 & 0.459 & 0.259 &
: MgSO4-TH20 damall Alrassl) aud) -41
o s Lall Gl € & 0 (Sl g

p oS Lal) iy oS @ jad (g lde g

p oS Lad) iy S Gl b (pilad
Apilal) o gaeaidlal) iy 1S
s oY A A plal) ALK (s 1 A giad) dpaille AU <l jaugd) o) -42
FeSO4-7THO & MgSO4-7TH20 &
tHoCOs S Al 4y gial) dpedl) cppy (AW (0 61 -43
3.2% H,19.4% C, 77.4%0 &
39.0% H , 58.5% C , 2.5%0 &

B

FePO4:4H,O &  CuSO4:5H20 &

143% H,57.1% C, 28.6%0 &

16.7% H , 50% C , 33.3%0 &
: CuSOs 63.9% , $La36.1% 4w Ao g gind Al &iyngll 44

(1) Cabal) iy S ) 2 oaulad g (1) Qulail) iy 58 il ad sl g

(1) culadl) il p€ ) paa DG g5 (1) culadl) il p€ ) pan A g

fomal LoryerF
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ol Lan O Al i) 41 5
¢ )58 Ca Ay sl (aluaiad JuadY) 45
alakall mle g bl a gl &y 1S g (LD o ganadlSl) & 618 ¢ Sl g¢
¢ Lpadil) A8l (333 aadiey -46
CoCl2-6H20 &  CuSOs-5H20 &  NaS0s-10H0 &  CaCly-2H:0 &
FeCls ¢ T11 uaal 3,518 8 paall 4, gial) dpwil) 47

65.57% & 34.43% e 61.17% & 25.00% e
n ¢ %100.......... Ladld S pa (B juaind AVCH 4 gial) dpadl) (685 O g 48
Sllaas by g X - O S8 g e Sl g

: CoHeO Jsl¥! e 2.42x 102 molecules 4LS L -49
13.82 g & 6.52x 1072 g & 499x 10724 g & 50 g
L iad Al AN dae oy ) ) Cnaddl (pa AUl ciliall s lual zrasaall qui 30 -50

£408gCa, 0.2mol0O2 ,0.2molFe

Lomal Boryerk

4.08gCa A 0.2mol Oz aF 0.2molFe ' & 0.2mol Oz a2 '0.2mol'Fe a34.08gCa &

0.2mol Fe a34.08gCa A 0.2mol O & 4.08gCa A 0.2mol Fe a3 0.2mol O2 &
TS pall 138 (B oSS 4y giall L) Lad 50% (s (& SO (A Cu S cus 3t 4 giall L) 51
i 75% s 50% .5 25% &5 90% &5

1§ Alz(SOs)s dsibrassl) diual) (63 S pall (B CaansV) qus A1 4 gial) dyadl) La -52

100% &5 56.15% 40.08% e 28.05%
: Ba(OH)2-8H20 4amall 3 S jall maaiall and) -53
po k) S g b A g psa k) S gy Sl (Ala g
Cos) S g &l A Al g Pl S g0 o (AU g

¢ 153.81 g/mol (& CCls 4 gall i< 5,000 Mol e Jgasll 4y 59 pall CCly ilal ja 330 54
5796.05 & 30.76 e 769.0. 5 &
riad O (Say slall A3l gal) ALS)) 55

Go b mangr  slall (e Uinia 6.02x10% e Lo dall AiCee  HyO (0 10a) 5 ¥ 94 g

Lomal Borverk
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rob Laa Jd daaal) 4y Al i o
159w Ca(OH)z ¢ 2819 J 4 (2 Baga gall OH- i) a3 -56

1.204x10% g 6.02x10% & Q) & (1) &
25 5bt Al2(SO4)3 S ol i 058 (Al pualind) 2ae .57
(17) & (15) £ (12) & (6) £

:76.14 g/mol & CS; - 4 gal) Akl i< 13, 10.00 Mol (2 335254l CSp el 2 230 58

(761.4) & (7.614) & (0.7614) & (10.00) e
33 g Al casS il A oY) dimall Jiad Y B8 59

B

5shes 53 & ol S e s S
¢ 2280 (S S pall dia AL 5 4 oY) diall dalay il -60
S pall 4 ) o) Aol Ay g S pall A 501 Al ¢ oS pal) i) Al @ S ) A a0 ¢
K1 22.00 Mol (2325 5all |- cligd 232 -61
200 & 1.2 x10** & 6.02 x10% & 1.00.&

¢ Ani Al ddhua Lad 30 amu ddal) AL @i 1) « CH3 R oSl 4 Y daall -62
CHs & CH;s = CHse = CiHy =
XY Al oY) dipa e oS el 4y ) daall -63
Xo¥Y3 & XYs & X2Ys -1 XoYs &

TH wdg Onb4g o gsing oSl L6 dipall -64
HO & H.O, & HO; & HO &

Lomal Boryerk

B

¢ Ca(OH)2® OH™ s il 4y piall eadll) 65
459% & 66.6 % & 75% & 90.1%
¢ LY Ahualed CoHgOs 2 C Omalinill Ay o) danal) -66
CHO « C3H4O3 & CoH402 & CHO &
¢ Al(SO4)s Amall 3aa g B il A Basmia il o) Y g0 232-67

7T & 5 & 3 & 2 &
1ot Al Y Alia (b CoH40; (A i) paeat 435 ) dipal) cuils 1) -68

CHZO &5 CszO &5 CH02 &5 CszOz &5

: g5 Cag(POus)z Sl (e i (A 852 sall (st )3 220 -69
(16) e (8) & (4) & (2) &
:NaCl G588 Cl- (e 2al g J3a a Na* (10 23l 5 Jga 2231 13), 423l NaCl dipa claa g a2 270

1.204%x10%* & 6.02x10% & 3.01x10% & 1es

fomzl Boryeark
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¢ 3,00 <l bl a8l JS Lo JIal) alad) llaal) o) o) G g8l Cp ST LSGP

Wy g Joliall Alas g Jslaall (B A (Asass Jold ol (2 JA8 Y AN clig) | ]-1

4 pal) A o) Asaal) A Sale jedii ¥ g Jolil) & dLaa Y Al el [ ]-2

Lid Jolanl) A& d Lis Al Classad) Ganali A gyl Aslaa [ ]1-2

0 cslall B A0ka 3 ga o Jaidy ueilade Jadd | 13
slall A qigdi Al 3l gall ]-4

Jdslaall A3 dg Sy Bl | ]-5

z SI (allal) aUaL B Balal) ApaS (bl Apula) Bas gl [ ]-6
§< A 12 G5 8ll (120 (A aally 83 g gall (5280 @l yd 2 [ 1-7
Slagual) Ga gtla gl e to g giad Balall cpa duas | 1-8

§ (6.022x10%%) 481 alall (e 3a) g J g0 (B 3292 gall Clagual) 23e | ]-9
Al ala (oY cilal_adly aa gl) J gal) AL | ]- 10

100X pall 4 gal) ALY o Lo gudia S pall (0 38 g Jga (B puaiad) ALK | - 11

o Al ga A Jarunly S all Al gRal) jaalind) (s AY disal) | -12
Balall (e dapal) Ban g gf dal gl ¢ g 3l B paie IS Gl M Aedl) asad) daad Al daall] ]-13
Ll Adas e plall il Ja (e Cra 200 Ll LS e (A | ]- 14

Lpnadd) ABUY) ¢y A3 padin oA o a0 gaaall il oS Sl (g M I Apipassl) diual) | - 15

s AU ALY e cal (@
Lga JS (B Y gall 230 o Lo Lt AN cibgall) i -1
N2O (s s 12.04 X 10 « CHa w832 3.01x10%% « 132.09CO2 ¢« 18.0g H20
(CO2=440 , H,0=180 :4&dsal i olhlale)
=Y & & & B s o
W stiat A A 230 Ganny Sleal) ) Caal) ce A0 cilial) Lo Luat 5 -2

408gCa, 0.2molO. ,0.2molFe

Sy & A S i AN G

Lomal Boryedk
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: bl caf Al €

L ool A gl el A€ 1S 1308, CLipaliil (o) B (1S B (o M) el g gamdlS) il g6 033
S g5y Cpalidl) (e dal g e B A a gadlS) ciligyl s L, 1000 MY & dsallal) daual) daliia 8

¢ gaeallSl) (1o gy (o gall Az gl) Apasl) (aaliadl] (1 ) g g8 by JR € o gl ilisy S (e 1000 Mg

BLES 8 CpansY) Gamy aladicd ey 1027.8 g obed ¢ slassll yiida B adiind O Jagrdaal) (pamsSY) (e 8 gue ALiS 4
1023.29 s sk ciapual Lgalis o Uaa b, 3 gandl ()59 Bal8) a6 ke

¢ JaLail) (8 daddiiual) AN Cual-

B

¢ Craddiind Al CpansY) il ja 330 3

§ Aaddiioial) GuausY) ci 43 dae it

g.'gai w4 99 « (phenylalanine) e Jaidl e aaly e ua paliall o gal) 230 AY) ALl a ) e85

s Al L caal g A ) | JUBLYY gall g )5 0

Lmal Boryerk

_paliall

12
1 1
ES:
?j‘ 6
4
AN 2

0 E—

C H N

$ Qssl @l ae a8
§ S pall 13gd Auiliassl) dspall i)
S pall 3¢t A gal) ACY) aa

¢ (phenylalanine) ¢ Jeisdh) 3.0mol A Cpaes¥) &Y o 238 Gual-

Szl Boryark
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bl qal b €

Sy ulaill (ya S Al s G pbaall ), Cu20 , CUFeS, (ubaill o)) e Lol Gani 48,56
¢ didla) Jo ¢ Cuymaall AliS
-&

¢ plall bl ddsal) Laf -7
¢ i ol B e gl s (e gl L geiea (e pladl S o Le AR plall AsilaanSt) ddal) Ja-c

¢ plall da (A G 9 o2gd) 9 CameasY) qus A1 4 pial) el La g

2 Jiliall Jlatl) (A (e ddma ) ] cuS AN -8

B

§ Lgan) Lag ¢ il gl o dia ba
sl

52.20%

48.80%

[l

H20 MgS04

L Ol (09 G g 3 g (1528 3 EDE e (g giag g g S 0 -9
¢ QS pall 13gd Luilassl) dapal) Le- <

Lomal Boryerk

Cspall a8 puaie 08 s A 4 slall dadl) Gl <

c A Al sl Laddia , Lily Lgnde cilian A1) Gl e <

B

€ i pall (b plally AaSll g 0 gally AsaSl) ¢y 9al o 35U gl Jalaa 33510
=

0.0500 kg WS C1oH2011 Jessedl (e dde -11
¢ Adal) odgd Jgally Apat) Le-K
¢ diall o A jotudl cliya 2 -
oSy 5 G g il 9 O3Sl @l s e

fomzl Boryeark
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: b e cal Al € 7
) ga? e S (a3l J3a B A sal) i) 330 i 3 oy L paealal i 23a 12

Na,S ¢« (NH4),CO; ¢« Mg(NOs), « K2SOq4
: Jpadl-
L0 A | el | i) s AUl ALl e cuadl Jilial) Jgaad) Jarid -13
16.00 amu O | ol fCaCly psaedsll &y oS dipn ALS Lo
1.0lamu H R dapall A = (40.08x1) +(35.45 x 2)=110.98 amu
12.01 amu C | ass ¢ CaHz S Al 4y glall ) ba -

35.45 amu Cl BT

B

40.08 amu Ca PRYAILS

(a2 3) $CeH1206 S8 st (0 0.250mol A8 el -

(Sla4) ¢ 58 amu 4sma ki y CoHs 4l s¥) Aliua il jall 1Y 4y jal) diall L -14

Loma/ Boryer

B

34.00amu 4%ua A8 ¢ O 30 6.92 g « H (0 0.44 g 935 4da A o cale 13) @ jal Ay ) D) L= 15

Lmal Borverk
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b e cal i €@
[0=16] cale 1)) (pansi 0.64 g 3o sthal) Glaad agudl) lagia M) Jabadal) Jasi -16

4 galf gy

<Y gall dae Al e
—

B

SN o daia ga o LS quS 5l A giall quadl) o CoH 1206 JsSstad) Sl (Albasl] Jlasl) say aag- 17

RELimM Al JSAl) A i) Calh g Aluad) cibland) aladiud ¢ 9
53.33,

— £ CoH1206 2 S Al Ao gial) dpedl) pyaas b

Loma/ Boryer
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)
)

b e cal i €@
¢, laill e 322 g A CU ) e Vse S 18

¢ Cly LKl paic e 0.733 mol 2 cilel sl A<l L 19

¢ GgaSl e 83 225X 1072 (B C oSl (e Vs oS 20

¢ agigall e 3.80 Mol & Na psigall (838 221

¢ ool (e 5,35.0x107 J el adl Alish) L 222

050 5 0.020 g 2 C st e 33 823

€ a)oall 4 suae NH3 Wisa¥) Jlas (0 3.04 mol 4kiS L -24

¢ 443,82 S0, Vga e e 225

¢4 4.15x103 g A 525a sl CoH1206 JsSslall iy ja ae - 26
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: b e cal Al € 7
¢ NaNOs 22 geall < il S Al & glal) dpadl) Canea) 2277
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