Syl & yg40
do ) 8ylys

aliol) delsl] 4,3l

09 5b!
ol Gugo S5l &S e gD
9455 Gusdlius 03 S
Tl

do VUl 8539 § dixd

oYY/ VetO dodirh] Lualsd] dsal



bl e alall 3
ﬁ:.’JSCLLS*"A-J

okl e Al Gyl
pblS Sl dae elas

Opundlise s Sy

(:L,LS Soleudl due slasd

oV VY ple drb hwgibl GBI Ciall polell QS dmyly)l dmdall (oo doxdite dmids *

aBlioll dolall & paoll 1ol daanllg pdgoll

www.manahj.edu.iq
manahib@yahoo.com :
Info@manahj.edu.iq ‘e

@ manahjb
// @ manahj

‘gmU.QU dolall dypaall \

weUhll il qua

Blgudl & dslsy dmo migs Bloxe §3g0 93! I Tolizul



dat=n9a
sl gy a8 Lgmpan Blad)l SVl 8 G s Jol 50 (e slpal L T ki
sbenll s g il dpilay Maien Ll 3 T Jass giall J5Y) Caall (g Lo i
Sl Caall o glall UK s L) aand ) 4 il 550 55 8 Aiad Caraia g N
s gie U Caall clas€l QIS Lelee ) alia 8 4091 Calaa Y (a5 Jau siall
b Ay Ll Gl 1) peiad Jiad o s alUall 48 g QUSI 30le 55 of 1Y
Lad (e Mie alele ol as i s 200001 Al jall 8 dlall o glall & guia s
Al 3EY) 5 dlinilie Canl gl & ludiall alall ) ghaill g Callall jac
aanliall 5 (3ilEal) 5 JISEY) muin 55 e Lgaadin b jumall A3 lall ) gaaall 1 i) Ll
= el S L -l Ay ) saniieal) dalal)
Jasi o e e Al all Alal gal Callall adi cula gleay QUSH Bala 3 g3 LS
ool (e Ul a8 )l HLaaY) 85 il
Gailia 35y ) QUSI 8 Baseia Sl (A 3 LEY) il daad Jiss o) sl
Gyl A0Sl 5 i Y1 A0 e e glaall eliind aibial (alldall ) (ol
alaill Coglul lasiuly (de samall 5 45 sall 5 36 5 jaall) LAY 2Sle ) Jiluysg
(3 0= ) (S
LS 1 old il slaBiul) il sol o alall cillee @l jlga cuilS Wl g
ool dlay) QUK 138 Jae) Laas clginatiy <l lgall o8 luiS) daal 3 5%
Aaiall Canmy g alell ks g ey Loy alaciall dga sl A jlaall 5 3800 lall oy 5 e
Al dee e
bl b mualy JSG @l Al Al 4kl ) by b Qs il
iil) 5 = ) g LS 5 Agl) Leda )y gl alaill 5 90 Jiay (a5 5l
(5 sina s dail (pe SalSia oy 5 AUas A el LaS (o) 531 5 a5l 5 ¢ sl
Aol alad a8l 5 a Cl pdipe s iy e Lina s Lo ga il o 5S
4 Ll L joa g Lt (38 g9 9 4a B gan pal) calaay1 QUK 130 (38ay o Jlos Al
Aediiy (hagll A
O sl sall



. ”Ggi

OLSyhly polisl 1 0>-g)\
GleaSI) bl ils ol Jg¥1 Juaill
dSlaS) OLS, L S Juadll

Jdlodly dblasd Sl D 3 »9)\
LlasSd) ¥ ladly foall ELE Juadl

J-Jl=xdl ! S il

eWeVlg uslgilly paslssdl | 3 u>-gll

selgdlly aolg ool Jadl!

MeYly diladSIl J5YI ouslead!) Juadll



J. \ it il SAo¥l Gaagll
Alaasl) by i) pualial) : J g¥) Juadl
(SRSl &l g ) ualialt (5,300 £ U] 2 93) Gyl
LnsSl Loy g 0 1 00 oy

Ailal] G ) 2 Bl Jual

Lyat ol g 4 5531 G 5l 10 531 Gugel

iy 3ol (o B ) 5 8 1200 G

JE2

£

S el I o S NS 1S 20 da,5 oot AL
4 9 B> Sy &0 o )



i) ) 5l g alind) SN Guail

alyindl g gl yill g Bl
: , -

e

&3 B3l Cloguzn b33 O gaall Ologusd 5S¢

)33 3 ) sall

bl gleil Bl o gy dSulsze fluz¥l Jrey Lo
S 1536 B blidl 1ia a9 lshl pailas & S|
o geall pailas pus § Chum bl GasSs Ol
: Jaad! 54[914;

Joel () Gl goay lemy i Bymo LS Wi (1)
-l eall aSlas

dowl (bl puz) B3lg sy Lo WG dpso LulS Ml

bl s il
sz el 30l e gaall IS § il Bk el [(3)
&Ad?ﬁicdiaﬁv&@ﬂ&@isl#@ﬂ@é@
- Sagazdl Bolll paslas Joul « Suw dixely (oSl

85 8ugzd) B0l il o el pall @las 5,681 [(5)
- Bylael) desol Jgasd

wilas 5553 1 @85 13k« puand] (pa JBT duaS Uilositul o) @
$8ugudl ol

.

} s Flubber st ss) (@

1 PSRN
> K ; >




(Sl i g al]) pualiall (g, 30) £ )

¢ poliadl Lo
Tpais 118 0 55T Sy ¢ &5LasSI SUS,A 50550 LYl o Spolisl] A
oo wasl eslas W bl A5kasSl lyolss Coue 6335 Jsdz & Loy
LsSe polisll oday dime Jolis dlos] des CogSS Gl daliskl Skl
o] ddas & oabl ozuSoYl pais poliall eal oeg dgilice S e
oo JS 31l wis Ll lbl CSpe GsSiy grasiat)) i ze oolosl wie
Sl S e gid Yo 99,81 i go 5z ardlls (pmaSsY) pais
(Shells) dals] & yos GUsASIYI o dusg 3S,0 § Blsi o 8301 O3
Ale 4LS &S ©Id dihaie Slgdls Bleil b Luus Tao 35S Bluss d=s
Joss s Tyko bz S35 dizga 30,5 Lioxs gy )1 55,0 & 25
(B30 dLS (3 99.90% sl Lo (sT) 8yl LS Glass
12 BB e e sd s Blsl sz -
s Blodl (oo Saus ymall § duolite Olowus o9 Slgignl - 1
(PT) 30l Osionl) Sams ALl O95S0Y) Db HIUELL golud dizsge
Z )3 395y paisl) 853 Bl lngiod Il Olgiasdl Sus e
Dkl 8,01 Dl § (e-) Db S Sus = (PT) Cligigl Sus = (2) &yl dus
oo Blsil fad Sitd yhall § Lolis Slous b Ols,isull - 2
Dotk SBAI g 3L5 5l S3leesY Y E5L S dimid) dslsze
el O3 ¢ Olsysedll Sus Eiglin W5 .(0°) 500l 0850l a3
855 8lgi lpsios I Wb Isatlly GUgiondl Sus §saze oud -k
iimg @l (A) dSUl susy paisll
(n°) Obgy3sudll sds +(PT) Sligignl Sus = (A) AU dus
A=Z7Z+N
§ Tz dalize Slosur 43 OLsSIYI -0
5ol ) S Al L UYaody sl
dalel § Slsll Jsor g SV dzgis ()
0s5SW (o IS s GSlay dhlisue
A Oluall Ylosluze LgiSJ O539dly
OV Wb,eS disddl dsleie 81 G5

LS susll A

Sdlsu=l 7

sbsisn 6
olyss 6
gi)l}gj&iml Sde dl chuA C/)Ungszl Sue

&Y i Lslas] 2lid

.
e o
. OS8R

@ . O &I E LS

A’ 4

oo Ll B eI o)
DA By GlaSI Isludl e Dsgucd
aSylad) of OlusS) of Olazs ) 8,401 Jos
& o B Obe s (e Sy
dl Jgosll ,51 Folis Syl Sl sS)
Dylytzal 55T G958 s
alail) cila
e 1ol SsSTe oyl e g &
: QT
8yl LgS dusly 8,001 Gyel - 1
Al
decindl ol Olyd Gl - 2
b9,V
85 Jgo &g UV dalel) Sue - 3
Caydl oyl 9 Wjsayg Lgaldyls
XURURETINA)
051 O Geely bl dibes B3l - 4
O[O BT | PPN |
ALl yolisll fogde Bl - 5
s cala dal)
Nobil Elements ) polisl)
Valance electrons 33l &by
Ion Ol
Ionization
Cation

Anion

& J

"“

(0.

2 E
¢ Qalatie 5,300 565 130 Y



3,30 I il lgiShe g du g s3SIV T ZQUEYT ¢ S
Js¥I @l o

Sl skl S IV e To e o 8511 & s 58T e UST &)

/Clg
SIS/ 2 W) (i) Glxg 3 «(2n7) olus Tecie OsS
/ /P+ (2x1*=2) (n=1) K & Saps ool sV 3950V

\“0

3lgdl o e )
4 5aps Obs ST Lol GBI 35SV Ml Segs

K EIE 3953V BVl Sl s (2x2°=8) (n=2) L

I\L/[ LS ((2x3°=18) (n=3) M & 0,05 UssSUT e dileis

(1-1) Jgaz § moge
laale Lo sSUYN =353 iy ylog duig iUV daledl (1-1) Jgue

(2n°) lazle) oyl by SOV s Wl a5, | W e,
s SIL oY1 M s ) 2 X 17 =2 1 K
(ol 8 Sl Y it o) 2 X 27 =8 2 L
(bS8 s oy 1) 055 18 &l M oy 6 2% 37 =18 3 M

oo ddle doyuy Lafolis g SLs UYL coladl (x3Y1) SIS IRET NN RENES AR SRV
(Ne) Osadl pais 855 (He) psaag)l pats 853 Jio Dolas¥l Bo lall Eaoss (dlwal) A8)
SIS Lhyd G585 Gl Spoliall 0da auds « g ST 8 e sgim GBI Goled] 9580V Lgddle
(Al polisdl)y OLgsSIVL Bsslos dumyle dals]
oo Dl yazal 8T & 588 Gl UYL (rediblyd) Gliakl 5 Lol 39580V UK OIS Gl Ll
)Lkl ol SlusS ol plads) polisdl ode § S Jeds . LileS Dlwd G653 130 ALl ol O3
a3 el ST dgsSUT dey I Jsool (581521 g isl) dumyled! lgzale] SlgsSIT a duisy
S (gS¥el Al § (2€7) s siom ozl GOV B O] (o ALl polial) g 5SIYI
e Gyl QLS &lys § Jsazdl gty Blo dalel B30T o @¥s) (gS3al Al § s 3T 8 5 uls
Ly AU suey &3 suslls Laysayy molisd] pasy

) ) o)

le” e 8e’ 2e” 8e” 8e”
1H:K 10N€:K,L 18AI’:K,L,M
99l dig IV da) Ogui) dog 3 SIVI dcd) 095 A8V d!

’;‘

§ polisll Sy Skl ezmy 13l s ¢ J) g

A ¢ &



: ;3,3?‘

Jsmz) 35T 51 Bo 70T Glall 1 zylid] (335081 BNl ol polisl] pamy lyd Gt ] 3
-l ol ge sl U
& dirge &30 ,45 Olioes Jomid 55T o) g1 EupuatS) o Sis 03 degazme 5l 833 g2 1553
ol Dl § Lo &30S Sy Olaial) Dl

(13l SbeSIYI ells glada) Juazs OUeaSIT (3 - 1) (o Lzoled] e & 8,001 CSlzal 13
43 ySVal Al §3 (SN SLg IV OlucS] ) Juwzd &6 5807 (7 - 5) oo CSial 131 e &
0955V (©13 de game 9l) LapluaST o 8,01 O1azs dilas 5o ulills Ly dasluel) Jog 3l o 5]
SLusSY Ul § (09D o 95l O] Do & (955) arge Osal J) Josuzs 3T ol
Z.Jab :L?g.o :éb).és L :Loau Wis J«Sigﬁ.)gjw.i” IR g;)b:) isg.mn 31136)5 : :.\Aj.l“:j:ﬁy‘

NH 5 AlI''s Mg™'s Na' :Jie 85588k &ilg;80Y1 sus) Lolus 0550 5L ,e5d) Sliseadl Sus ST o

Mg porusill pais )5
12 = P+ sue
12 = & sus

0= ‘i‘ :.”

igu zﬁb)e,s Ly M imis }\ST 9l ’L’agj{SJl @.@SI Ghyd de gaso 51 %)5 : ;.lLu.n.U 833;}“
N 5 0% 5 Cl': Jio deawtShl OLoSIYN dusd Lsluws H55 &3 48l Slimeid) sus ST 5l Busly

O MJQ‘WE‘)A

8 _- Paue

: o IS iSOV gl gyl S0V 3
13 = dll susll of ol pouia VI (gl 833 -

7 = &yl susl O Lde cnag 501 ol 833 - L



ouwsli sue g paliall §5ISI
oo ddle oy G553 mtad) ol GoSIY MR IS Sl G disld] duball e 3

=) 3oV Ml IS ShdUl Ll L Lyl olisll Olyd s 83,40 890 zs3 WU Glya)

sl paie e83z G255 duds paimll O me slsYl IS O duzylidl Lgaalel glusy Jiasd meind) 52

Lyl AaleY) Ol SUT Y] sl e oy Sloa¥l iy . Sye 2652 (sSd 6y5] polis Oyd go

o) s paie 089 &390V dl) aguline Tyl 55T dg 80T dy I L) Jad Ly dosalck o]
Jig GlasS Jolss § Loz sl3T & Ly el ol 8)0U1 Loudas ol eSS U1 ©Lg s8IVl sus )

8)3 & e LS (58151 g SN0 ©lg AUV ode e u3g « patsd] ST eusg (8,301 el 58(S)

(L) psaiall 0ol

(3 = @yl susll) Li posll 653

lslie) 39S Dyolot a3 10 Li™ postall] ool I Jsoxtd olsdl M) & o)l Lo S0 ot

(el FSYI Jdll paisl] poligll 8,30 &9 IV diil

8kl 5

A=l 0958l uday
-®
Lis s Li* ¢

:(F) Lld)l Ogoly 8ydd 45T Jlie

(9 = &ydl susll) F 63

) OlgsSI) dsy sshabl Lzolsd) Go IV @ade I Bl Tusly TosSUl Halall §yd CauS
Ol 8y d35 780V dl) Tplinns 5351 ol gy 943 F7 Ll yslal) 9ol Ul Jgoxis Tadin
Dhaiwl 55V Judl paisl]



Fi,a

Fyslal Oaals Lit paidll 99216 AoVl Lgdlss 5 o315 Ladie 3,001 ol dos odlel 3 dlzadl (e
sl Gl F sl 8355 Li postall) 835 olss o lgwolys (b Caliss

doowa)) Jisg (ITT 5851 L3M) g (IT 5301 L5LS) wuasdl Jie oty 5315 (oo ST paisl) oSy 8
S9duas Jsdd I 3851 dle 3 () ghadally Ll 3881 Al 8 (Os) ghiell Blay
st e bagasg

(OH") duSs o)l 050l Jie 5353 Do L3 basls 853 dlalre Julss Ol e degame dogd
S SO, Oy S 0sils 3851 golT NO, Ozl 9l « 3851 3kl NH, posssadl 05l

L33 6 PO, Slawsall Oyl (531

meie ik sl lecdie G OIS 13] Loy Layledl Gl 3 gVl sue @

LB U3 e U Loy oals of LzusSs sl adiis of S50 (S (31 OlisysIV s (2)
L;é Olg,SII doladg cfwl 0yd L,s LS uslg M) SNl dls> us OLg S L“,.?)Léc]l g,jsji.iﬁll

cOazaSeY) 83 3 LS udMs) LySMel Al

8yl Lgkasss I 430,081 Olimad] g 939 S I yad Ll 5l zge dus 968 wauslilf Sue Lo
ALty Lz gadl wuSTI 310sY (6 pumdl & gammall 35509 «Syall e 832 (o> (H9d2dl) Ol de gazes
Saes Do G55 8ol o 3 yolisl] L LS sluel Lol dyho @slus CSpedl s@im b

AL 51 dizrgall Slistd] e ol ) Y s wuSTI S 90 33181



el dsils (53 musloe) Ol susie SbsYly Shdl SUel wuSTl slusly 58155 (2-1) Jgasd!

LS dus LI 53 duSI dus S Lol
+2 Hg D) &s3)) +1 K el
+2 Sn (I1) poadll +1 Na SRR
+2 Mg NVREN] +1 Ag Ladll
+2 Ca o5ueadISJ] +1 Cu ool
+2 Zn Owoyld) +1 H Ox99u)!
+2 Ba el -1 Cl S)slS
+2 Fe A1) wasdl -1 Br RWYYE
+2 Cu (A1) Lol -1 I d3993
+2 Pb (D) woloyl -1 F REPPNE
-2 S St sS
-2 (@) LS
sl dely, PESERT
+4 Pb AV) wolol
+4 Sn (IV) yrauadll +3 Al St
A Mn (IV)sazsza) +3 Fe (I11) sl
(d)d a.wl.?m) Ol dsusie SUgY
LS dus g o) LS dus lg el
-1 ClO, SilyslS +1 NH, SRIRY
-1 |CH,CO0 es| -1 |OH A 30
-2 CO, SlgyylS -1 NO, iy
-2 SO, Ol LS -1 NO, Cs 53
-2 [SO, cans| -l [HSO,  duesine oly,s
-3 PO, Slgal] -1 HCO,  diosius Slsyls

F ST 3lusY delgd dlag
SV L LS o = (Sye gl § polisl dlls Lokl wuSE slusY nedl g oazmbl:(1)51015
A+l = H 0w us o s HCLCSM § Cl sls)l wusSb Sus G @@ 1J 1L |
H+D+Clx)=0 > +1 +x=0 :J=J

HCI CS,L & 58Ul awST sue 52 x =-1

o



O:Myﬁm§TMB3¢;:(2) duasld

L TN

> nsg O,,C, Fe, H @72‘__“-&‘

Q.lA.g).l.l."‘gﬂls.l .%Lf’u—" uy;}”w:u T T M@@‘é%lz(:g)gm@

o
.

3l o NH, Liga¥l e3> 055 Wy dostl LuwST slusl gyl & gomcd
34290 Ol O e N (uzg, )3 OVl disedy = &yd) degasekl § polizl)

CJL’sg).‘S” a.))b.’.: Oouegyudl 83 MLM«J 3IH

£ s ° L3 o |
o SOi* 09V @ Co S uwSE Sus uo «@'ﬁd‘-‘%
Aol 9958Ub Gz g s 3 US ealudy %

= oSVl wuST sue ol ble
Sx)+ 0O (-2 %k 4)=-2

d_‘;)lpl Lf;uo&n OJ-a.ASL) ddeq Wﬁﬂ‘ X-8=2—5x=8-2=4+46

2 3 T . «.lsljw” s <
wisaly Suzayiill 0,4 dioeedo poay: SO liySIl (sl § S wuS sue gas
< 3 S ’;‘
§ auSWI sue oo Calisy I3les ol B35 Lo (S J3

: \ =y \

o sbes 5|

55555 ees 80 Lo D

15,0 5555 Lnls Traze Solll $sS3 el (6T & Sf (2)

§ Al LS Cam o Sl Llass s (3)

5555 ALYl oda (e B US Olmetw] Bl ls 8yl late HsSim Ll daled 3531 (4)
U e DI 50,

$asszs 0les dimid] Eam e 03,30y 09559915 Os3snl o a0l Lo ((5)

TP =TT

Szl 581 BLo UL galus of CawtSS o1 8,301 3843 2o @

oo Slobl 0dn Uad skl udle dog3 oo hakd Trate 118 Eyylas Lo dscdall § dog ©)

- /

Lo S8 Slgwds polisl)

A 4



“Lgali€ alas) g Ay A Walas) g W Ja g alind) (any

A s | o) sl | el | el
1 1 H Hydrogen
4 2 He Helium
7 3 Li Lithium
9 . Be Beryllium
11 5 B Boron
12 6 C Carbon
14 7 N Nitrogen
16 8 O Oxygen
19 9 F Fluorine
20 10 Ne Neon
23 11 Na Sodium
24 12 Mg Magnesium
27 13 Al Aluminium
28 14 Si Silicon
31 15 p Phosphorus
32 16 Sulfur
35 17 Cl Chlorine
40 18 Ar Argon
39 19 K Potassium
40 20 Ca Calcium

ALY § dio 3318Y15 gMLMW Jgudl *

A 4



Ailassl) Jag) g )

¢ diliass!! &l Il Lo

Blysly Blg 890w o 00 lsl st IS . Chall 88,6 § Jso Sl
0550 Lagy dlolisl U1 3Sly . polie Oy o &55e Slga
dow3 U O gzmaSells H gyzgydlls C 0ol b3 e
“\"3-” g\a—&” é é;l)JJI 39&33 -C12H22011 }S)S\“J‘ 3—’55*“
1505 Plss g Olise BsSe lpasy ge dalindl ol of
lie sl ) BsShl bl OLd polss s aliss d5kasSs
oy i sy 2o O Sl 0] - GlasSIl Lyl slesyl
Jeas (U ool B g sl aSyLadl of OlusS) ol Glags
a9V dd) apled Thdnal 58T doosSUT day JI 8)3 JS
esis I $o5 SVl limg Osully psalegl Jie dldl poliel
LSl Al )l o5 s Oyl day 5 dLesS 853

i Luassl Ja.s|3J.I| 0.135.‘

ol Tuly) (oS §)31 dslSe] Suss Sl e 3 Cbsssil )
Lo 8 (o BT 3315 0lg ST Sus b HsSy I Syl ¥
53055 ©lig 58U 8 Lgad I ells e ST Tty ) LanaoSS Jlaiorl G55
GHls Al OB O3 & Jlodl 5o LSy (e 2ls B )
e Ul psalall sliztuly a2l Goyladl MR § gl 8 ellis
Teslas dsy Y &3lasS Jaslsy 0553 Y 48 o9 iSIL Lmladl adde
0555 ($ 3315 0LgsSIT 8 JI Gl geaz fliss Y duds C6I) &9
2] B W pula)l 855 § Stad Teghon )0l oyl Yl
OlucS! o (luds JI Flisey 33 (595800 M Jsl s Ul L) a= Yl
855 § Jlodl Sy . medon L2yl Ly OV 8y8tun o9 LS
OLSUT Ly 058 s Sl iS)line s Jalgy 5355 I 9 paeg)

oV @l §
(Li) posd

(He) pockia

2 o\

A
| \

A dus)) 8,54)
Slgo 58 lpasy ge Oyl dows
dSleSdl allas § aliss Sy

Aoyl polisll paslas e 45Ljalls

L0l ol i eang Ly LS

3g3 o deoldl Al Ll (Gl

ode by Il ddles)l Ol

A5LasSI Al JU e Tee Iyl
raladl) cula s

$ o e 1ol GsSh puydl e Dl 3

- ShasSIl bl 0081 - 1

- ASLeSII Jasls I glg3T (3 ym3T - 2

 d8lasST) byl 02955 4dS ol - 3

L Dslsie Lg ¥l OLS ! OF ol - 4

43815 53 g iSUT sus susl - 5

R SICT R SRURYTAY
D & dal)
Chemical bonding  AluasIl Loy 53l

Chemical bond  LaleaIt sl I
Tonic bond L35 Y sl L)

Covalentbond  Liealusll dasl
J

(&

u\-’S)v\-@

05

-

gle,»a.w&o_pobxn Glyd bbulus@.ubln —_—



¢ Laileassl dasl 9,1 g1 530 Lo

F 29 Akl bls Il e sl Wlio

Ionic Bond :Loykfl ih:l)” -1

(551 1893 e ST o1 33085 G 580T iy 3] w51 855 U1 853 e Ebig ST Jas Lowss G55 Al

S FSIY sue O5Sud Olyl) duoylsd] daeV) o xd Cumo Lie¥) bl I 955 LsLasSI) sl )l meomSs

(@30831) 1yl LSS L B980T susd Tslns uzmgo sl I Jsmedlls (do3lall) lyddl laadas L3l

59 Al Gsal J) sl

oe bl s dlase fudss

Shd L9 Aol &yb

Na* ar @ yelSdls 63:’.‘35"‘9'" g}\l.’asgjg
poudsall 53 HslSJ1 853 pssdsall ool BNYINN] B

(0555) Gssh) LS povsall WylS sge

(aye;ZICLJSJS .gjlqbu Ml @ 90

S BNl ey Lz yslST1 853 JI iz (I MRl § 2525kl Aol 3o iSO popogall 8y Jaay
853 oS3 3315 GLgsSUT (8) e g5t sl pspdgall sl find sl Lomlidl UK go ssloll
fead 35 SUssSIT 8 93 uyyslSUl Ol SsSad I B & Tusly BosST poussall 83 (e 5olSIl
Ll s = Na¥ Cosbl 95 O3l doncts d3s¥1 bl ) e Ling Teglow asdl oyl (bl

sl Sl
85 poialll

ol S

Li*
posialll & gl

ells Jommaz cpsitall] 8530 Loyl M) § Taols Tig ST Wi O Jaodl ptillly yslad) 3500 Ao 5SUY1 didl (v
L) ol B § Ol sSUT 7 ellzazs 5olal) §y3 Lol (oo sSUYI U3 Gladas Li T sl paslll 9ol U1 8,31
lolis O g Tradn road Lolsd) G958 83 1 BLES Tasls By sSUT yslall 8)8 CwsSs Aol 0l $

B Ll aypslall Gsal JIF sl 838 Jeoizd ()il SSY) et patsll) sl 85,40 dg S el )

o 8



dlzz los 31 S,k & AIL) Oliseid] Sue g5lud disgh) Sl Sue O o3 AlieYl o (30
Jie disid] § ondlises (gl O dasy3 AL ,aS Gde 368 Lt dogll dal Jb ddey . dismaid] olsio

oV Gy & (il Al SUga) SN (i) dmgo gyl Ol3Lal)

dyall by Aall dgdnt | BlLasd
$ .
e o =
IS s s @?“533”5 lg WS Wes ¢ glt,;ﬁ]] chaszs o
@MMW&S@U%@%J@@ Saly ¢ 9= O 5 NZEN
Sall 5o Sl dlis deaales Blsy s sy sl

Covalent Bond ZML‘I..JI ési.la.gljl -2

dowl 55V o azlgll iUl ol @ Jet ¥ sslan 58 Gzl M OIS ol pasy &
- GlasMe

$ a5V 13k caslodl (e Byl )30 @

rialine sl i E365 151 s S-1 (4)

Sl oo US dimd Loy . oudlise <=T Bl JI gl QUs;&—JSU SNSRI @T OlusS)

das &Lied) Jug b ©bg ST OlussS) ol olasal

o Slucad oY dlidy dumyldl gzalel SbgSUT (e

s sl iSsLie Lls Lo SIW Jlasl Jasy ¥ i dJle
A Oh O3lss ¢ uuni?w@ g s
A e s 2lsil 5asSy B SlsSIL sl ge S
Sty I 4y shalls LS, lgte 585

: dl deoludlsl dSHLidl oda 635 Causu dig sl
shaslodl I el Ly i

Il Jgoglly Ly duoylsdl 459580V daleV) ool

.)b.ﬁ.l‘.wln =

i G958 o) S Jigs daasy me Sl a3 devs 59505 dSiad) L9 sSIYI 2193V 0da O]

JISEY) 3 et o LS cibass S 0,30 o g 55 (1) = 3l (=) oo s g oy g (naaloal] Zasl 1)

® .-

o)

-




dplice x& Olyds (roliall) dgalace O1yd Slesl (s I AU sy 3Sdiws odluct)] pold] o gy
ke (OLS,LD)

(9= 55lall a1 usll) sl 353 o Gramluatd] sl @LIJL'G_

@Y ool o9 B yldll 5 (e dzly eie 055 Laguasy 2o sl (355 sledi] e

. F2 ogle)) 3t REPS CIRVIIN Q)S Ou 3usly desolud dasly H955 iy g

; F s Sy e 2 3 22

Buly poaS9l 839 (a9 ydu ESNIRY le Jasl I @ |

CS,b (055 (8 = &yl susdl) pemaSol 8)3 mo (1 = )l susdl) (pzgra) o Oy Aoy
() o9 3oad] dxuSsl ol amluctl

- SVl @ 29yl (35 00 WS 3 sl eg32 & otenmlud pubuly 3929 oY

5 L. & i
25398)] O (O3 4) S ¢ Gpmssduns O3 45 Bl O92)lS 853 o el Tl ##3d e ]
CH, Ol 52 (2550 6 = L) ol susdl 55055 8)5 o < 1 = g gH )l susll

) s 8



Y

H H

i
H—CIJ—H
H
T ‘
“ OO0
C
H H

4 dlig I 0slS) 855 gliss (3813 CLosSUT 8 e st &) ssbow Lzl B e Joaslls
5 389 « olidl dse & LS deoalus Talsy il bLsVls d,Ladl J) oaylsdl e § Os ST
853 ot dusalul] dayl I alsg 5,5 058 ©hd @e ol 6,51 Jolis Ohd me bails ) ods §eS
ST o1 diidie 39550 93 onsSd 58T ol aerly 09 8UL 8y3 IS dS)liee deec 35)d O A28 by
e

po239a)l WeuSsl HoV CSpell 3 O puzmuSs¥ls  Na posgall (53 ow eVl Jaldl o

o5l gyl Na O

§ ooyl axe OLA Al Jasy gl b « Oliyze o5 lpas e Sl Ao Lause

\
@
bty JSU Jlis me ¢ Jasls, ) L ) 13Vl S @
©

U_,LUJMJml

- oV Gy (S &S Sl

. Ll y Sl

d.Lul)Jl@ag NH byyl)bcgngﬂyg)xy|uﬁubb uib&stoogJu.le @
u.owole M)Jb WW|
(CD)LslSU 855 3883 Y LS gladl Al I Jsoslls ©UssSIT 7 (Na) pspdgall 855 CeusSS Y 15U, @

$ gLtV dlo (I Jgoslly Lol 8t § 0l 7
) 3 )01 T 5855 g A1 8 IS 8,01 § Taylsy 02555 & 5SYI Jloxo¥l Ly dell o8pdll e @
k § 53055 Lol 8 e JBT dus J




polelly sl polsS pslsll oo 6,5 £958 @e s Lo By G3Sye o slosSUl 6353
A5 5aall

ks Tk I Olyusedly polss 88,09 B3] S5 dulyd Jsliy Akl els sbaSl ols
Dlas delio Oladdaly Susas dlge BLES) JI Jsosll (o8 .pam =e lpasy dlskl Jelisy
lad Sus Loy LAY OLsSe By o LiSE a8 Vel o eST) §s Wl Jgud
Olakailly y8lislly czaddly udbly Lol @MaYly (pleoYly Buswdl miald Gg . Olpuss e
D I b eiledly golsb

ideidSs oo bod Jolusy (50 lpass b «Coxdly dwlyull Sus 9,8 e slaSd) ole Jotio

Bl § Boumie W¥le §9 diloy OLudYl diuma diyyb § 8xS 8388 slaSdl ole puds Gasly LS
8 pol=ll

. v,

j 20 4




A ) 5 <801 5 asplial) g il dal ig\fi

’ Ll Lo 101 oLl JusT - @
g g R

R 52 ekl olidl adde § had 595801 Al Ul sl - 1

e baslyy 0355 ©LesSIT 0lads I Jug il paisll &3 - 2

L LS olisdl polgs v xXyz dadedl CS,b polss 18 b LSy oSl X, 2 olis B slosil wis - 3
TN I STV lowis digVl dlalJI (oSt - 4

e Slioeds Glod Sbgsl o O3l §50 dssV) daslJl & - 5

R TICSU I STC R Y O Ay e OLgySJ) - 6

ol s S 3 Tapmall LY 31 (20

T

$ 2 - diomd 13 G990l Byl preal Ledie Srasw I3Le - 1

G991 8301 lads - 39938, &yl lusS - T

39938, 8yl Oluds - > 5995801 8,01 LlusS| - o
toe CSHb OgS - 2
Tmabmqjmwgsmw-g .Lﬁaumgbmwc}amgsj-i
LilasS Bascia Ohl (o g ol pud - 5 LkasS Toe Busie GHAI o dilisee glgil - =
el Ca™ porudlS Oyl U pored 1 8y5 Jgous Lowis - 3
Olgiondl 3ue 3sp -8 098] CowsSS - > uesSUl wdas - o eS0T A -
$ Lanlus TS50 U355 0F LogiSe o o o paais (o - 4

ozaS9Vly plod] - G zaSsVly pgavgall - 1

2aSeYly popuniiel] - 3 ozaS9Yly 95,80 - =
$ Al Obgl oo 055 AW CLI gl 3o T - 5
39le gz - NS Al polisd] -0 Olslall -
$ HCl (90l 92)8IS 5652 § lee Ol Jay s Sl Ayl g g3 Lo - 6
LalucSly ©Us ) 088 lgd oy desolus daly -0 0L IV LS g Sasug digyl dhayly -]
dogal dhaly -5 . OLg Sl hliS lgd Susny dsalud dhayly =

$dogl dlaslys z=Y e sy k“,bl.oﬁ -7
Aiotl) o 318 Y Osaly D] g 318 Ol -0 il zrge S8 Y Osols Dioxdl zrge 31 Ol -]

Aioeid) Ll 58 Y Gl disedd] Ll 518 ol -0 L disedd] uzrgo 518 Y (galy disedd] LIl 518 Ogl- =



=

Eomal sblab (b Ge Sal (3

¢
3 58155 Lo ST 8 L) G55 obial & 7ol OhA dewsShl 9l 85528kl &Ug;SIVI dus Lo - 1
.gssmgsginmu )

P ghud - N o9 - = Al gl - O S CuyS -1
ALl polisll lpital Cow o - 3
S TH o290l 53 duadlbo(rdll susdl = Sl sasdll) &V §ylsll s 1ole - 4
Lyolsss Ol 53155 SLssSIY Euso b Eum o GlaaSI) a3l glsil o S8 - 5

L Los Bl sl 5alSH GHd) dis SV Al 5d U Sl sl - 6

poaialll 8,0 BULSIESY

SNV RSRIPEEE FYVAU RIRUNESIEN FENES NPT PN

$15Us 3 Tl Tsal 0355 oo gls g ool G555 _polisll 03 g0 6T - &
$ 5ol 8ydy  § poatalll 8yl 6yl dusll Jludis Lo -

I3l 8 5elSUI 855 CawtS By ST 659 padll 850 1aas TgysUl o5 - o
$ Logio LSkl Al £ o5 Lo -

| S 320 gy e Sl 550020 SR B o e o

NH3 LQSABH—?) (:H4 ul.«.:l,l—z HF (o959t Qoysld - 1
CaCl, a sl ayyslS - 5 KO asulisd) auSsl — 4

l - ol Lok Lty Tim 1 a1 el Lo B8
- e - - 2- + 2+ 3+ + 3+
NO. . SO, .CIO, .I. CO.. NH,. Fe .Fe .H. Al



Ll S al

2

i all o il I\t Sl
: * -

'

2 Jasdl 5[514;
T (5 smse) 9 gl Jili ETURPRPSY AN @
el s e 51 AL Egonas 30 Liimy ol (2)
Ssadl JAlN) Bgomue azlu bl Jawg § ool uas] @
-zl gose § mazy W89 oy ¥
§ =Wl hwg & adl o3 Jld! Ogilall § preol Sunt] @
SBYGBLbT ] ssudl Jaldll &ilyd gl JasT . ele 3l LY
$ LY BLbT Ul agull Jaldll O3 sl Canw Lo ¢ gt @
psodsall duSsyam B3le e Bl Ssalall st b Wiy « Loandl sl dao elol) OF By LIS
. OH 3 Na™ Gyl JI Jsoes sl § lilisd wis Iy dos¥l NaOH
$olll Ol on @3l § 535 1a das § Ll salalls sl Olise o G3les Jasy Jad
Qb1 I Jalall Ohd glausl s d8Ms Loy § aSy § alldy ol sloll ol 353l 8L & S 335 Uavs
$ LY




doaaldl) g 45 g1 G all

¢ LS k) (sl (Sas s

Bsill g « b AleasSIl Al £ 95 e Tolozsl ELS,AT s
©bg8dls .OLSye o polis Olos (oS 38T 51 593 Ty 3
91 LSS 5l Ladass I 8,3l elsdl MRl g 5SUT) 3311
S SO odmg ShAI o bl e Dsdudl Lo (g ealud
Lealus of Logl oSl CS,L1 O 13 L Suss

gl g3 9 &0 g1 S A

Ol SIS Slgal o dogd L3l §93 e Lk ¥ LS L G
ObS JgouS 3] oY me 318 Jelany (355 OLS bl odag « dalisw
W o G JBnl s durge dimd OId Gbgsl JI 51
15 Bsal graay 0390 s 3831 ShA ayledl Ml JI Lzl
- OLgsSIY Ol doncs ddle discs

- d3s) OLSyed) @SLall JUbl psadgall ayslS dssg

i 5o¥ Slas b ol 3

(dslig))) owdls 3yhll wie ol 4L - 1

\E

Ol sodlsl SLgaV slosl e GLSLI (eSes
O oo oMbl Cdroy dpasy =
b3 G AlasSU dbl )l g 55 e Tolozs!

VSR
;aladl) cula i
Lol e ToB osSTu Gyl s Dl &
Lo luc! OLS, L paSlas Gyl - 1
e OLS,kls
dnolus o Ll JI OLS, L ool - 2
lgaslas s sleasYl
Dl jdal)
LM OLS L
L)sldl dS )

Ionic Compounds
Crystal Lattice

\Covalent Compounds g oLl SLS L)

25 Lgdyb wie Ll Eaans « Wl 8yl Oloys § Cxaal) ALB do slys b Losll ELS,LI s

Crystal i, 5L & all Leud slell G S He5i dos¥l Ol el § Sbig¥l bl Losie a3l duolsdl o

o) psaosall wyslS eV CSpall dyysld] dStdl § wyslSls pasdsall Slsyl hals § Jldl 5o LS lattice

o Ty dilins Slisd OIS Olgly olore 583 dSeidl § 09l IS 01 31 (1) ISl § LS Na™Cl' (plabal

Na® gyi
+1 atli” Lo

Na 8,3

(1)U
RRIEN!

1- @ 09 780 JUs)

Latadl c—‘l 7= 18-
@@

Cl 853 I osd

-1 &,“JSJI L)

skl psrvgall usyslS
0 &SI sl

2+ 8



ISy dgalaall Slisad! Ol ObsY) Ghas Lysldl 88zl § OVl sy sy dol CSe &l Lowss
S (2) Sl @ Sakas S . Byold) IS dun J8Lmd oline

SY3Y Sgtumn

alabll aly dulya | blas
L I
E
Soda Br9 s plehll prls e Clygly Bas @
55l
doeuls «lysldl dislal 8,80 duwasd] Losttul @
Gl S5kl 3 ol Glibaa (2) J<all
$ oY1 15k S0 43,k pelbl 395 Byl @ 2 50 SLle 5 slpnil Sl e — 2
el sl gt i (4) B4 8> Lo wie dilo 5553 dsel OLSH plass 0]
Golall dms el Lol J) s Sz ¢ dmiiye Olles lgail doys OIds

- paso 9[39;3” j:gjg CRYRCTYI] L}y‘)”

Sl Jm iy oL ALt - 3

S5 3] dmiipe Obsd LLB disl c;»LSA' oo 5SS Ol
e O Olsl 5 38 W) Ol Sz sl § Dsgan
A3eN GLS A pasd dsel sy (1-2) Jsuedly dais delss
Lools U & Gsd S B3] wie GsSabl Jslexdl

& dyo dyois Do OBV OV dds (3L, ol
Liad) @ ) Al QWY Il Gl ol Sz <UL
7 Do § bl GL,asIl ploall gmagié Gb,asIl Ll g=e dBL

RS AR . .
: GBS Ll oy 38 L3I pe GelI LS,

2585 Joloe
ess3sal dsNI S, asd dliel (1-2) Jousd!

(0591 ) Ll 3ol | (08501) ol ) el bl ol

o

OH" Na’ NaOH p339.all IS 9 ydutds
OH’ Ca™* Ca(OH), p9xad SIS gyt
0" Mg™ MgO £ guisel] SWAYY]
NO, Ca™ Ca(N03)2 ‘{9,3.«;.]&‘ Sl 50
CO? NH; (NH,) CO, psoisall Bligy )l

& ——
¢ Sl Lo oY) et Jo 5 S € ) o
- . e

2> 4



Les! 93 9 Lsanbuill ELS A

$ Ll e dsV GOSN gosSa) bl e LU L) B SIY) CawsSS o 35 Ll Ohdll o
IS )Lakl ) Jeazs (33601 S9SN SUg IV QL) ol lus e LU ) G I SHI Dl
851 Sls ST § Ol oo dsgaze i lowis diaalus dayly (2559 3851 Sz
A dealat)l ELSLI Gos OlSpe 55 (il 55T) Tlias LogdS) Lol Séall HsSy oo
s OLSH LI G LS Slsal puds Oliayers OHS e OS5

Ol szl Taual Jig oy dnnlus dhuly gubilie goerdes ()3 oo Gz Feyz dsSa
oo 5E8Uls )l d3LS Olisedly euls phlie o5)d e BsShl A o daruddl Oliysedl Of 3]
By L3S polisd] ol lgede Gllayg 4L Olse JSo e G555 dspball & lades (I ol
3915 CL 55lSdls Br psnls B slallS Gliuzgllydls N, (n295illy O, bexaSsVls H (nzr954:8)S

13V USE)l LS .853 JSU 3315 g SUTS dS L) Lo SIYN Ly oI

H:H

‘H

H-H
o) sz & dusaludl] 3,9
: dasabuaill SlLs L (ol ga
T L3 LG - 1
$1ao 5 13l e 48 a3 I ol 8Lo] Jslor sl pasdl dlalu slus] G O3l o3 llosial wis
(&3] L) dLall) EMI 8ol Vo duanlutl) S dogh oyl me gite ¥ W O
Loy sl G O95 Y duanluatll LS, g 5680 Ol cdandlud SLSye e D550 Slga o Gagy3lls
Jszs Al CO, OsnSUl apSsl LS ©lelas ol o311 Gl slhe dslysl we s Easy
STl Olise ge O3lel OF 3] B asy Sl o gslod) Bludl I35 Ll gole Soiy Og il
O o Yoy aSloze sl Oliyye sl Cuw Ny dasalucl] GLSb phame Olissed lpde oo 80

5338 3581 duaalutll OUS b dolg dusnluct] GLS L ze 7528

) 2o 8



Ladzis JLls Hlgail Sleys - 2

13 & Lol Symag ¢ Aol OLSA 5 bow 5350 (1 dusaleatl] LS Gldes Slgas) Sles o
bl lpltyse ellie OlSye) dwalud] OLSL Ll d58 es52dl (ad dunalutl bl 53 O I
Ul § Caatl) A Lly alasYl el doyd wis OB ol Blgw Sole oy (Adsls duanlus
Lyde L) dle Bl J) plios Y damd o)l 5553 OLS L 0de 9 o)

blsy sl 58 I Ll Sl Somy9 Qlelsdlly Hlgai¥l Ol (plasoly duealudl] OLS LI O3eé L
el Al JU lgnlae wie dams ds Ll oY 1S3 Gl (ls Az gyl bauls s 318,058

dasa L] OLS, L Oluje gy Jadlls goll sda (e cdsall 81 81,0 doys JI dliss Jasls Il odng

S ool - 3
el el & G935 Y dalut] SLS A (ass 01 6,83 O Gaw
Bgodin x& Oligser oo 0s58 dllrs BsSo slbl § Lol e
Y iy Clgal G550 Y oS0 sl § Gy Gpalus CSye SSlls
s’ pas o Gl sl Ll Leoss sl § Sl Jslnd (S
okl § Olgl 9553 Y Sl Slioze oY Gbyesd! pleall

dpealudl) GUSL pamd Al sy (2-2) Jgazdls

dalud] OUS, I pasd dial (2-2) Jsae

dzual) )bl gl

-

J N NH gyl
C02 Qs.g)li” J':%‘“55| él.u
CO 09 Syl Jg
el @ Ll we Cbgl O3S HCl  (h)slSeyum! pasl>) pzgsuaad) wo)elS

Jeosdl Je LU L) JIabl odns CH Sl

4

2
SO Co Sl aSsl 3US

\ /- HZO =)

Lo JJklS G 5o NO Oz 9 5] deuSol LS

s s L
- Rl - * _— o



‘dianludls L35V e g LSl OLS, L o Sl (3-2) dsusdls

.' | @

KA RNY
" | ‘ = RPN
4L 4SU Joge W oLl LB caall LBy o e Oldeg Hlpasl dzyo
e 2
4L Sl Joge sl @ obsdld sy SSaal) diBy Caxiny ¥ dibly Oldes slgail dzys
~ ey ~
- loshe
dsdiye Olles Jlpail doyay Slé I OLS,M %l @
RHARBFIEPRIGESURATIAR €)
s lls duamluall GUS, g 081 @
$doY CS,bl Jslowe s AW plssdl ol @
dadsio Gkt dzys -0 JLeSIl lal) wz Joga -
BL S Ll 68y Juoge -3 dadsis Hlpal dys -

CH O_Sul-»

.

b5 W1 Jolonkl O slbl § 935 Loutie S e 3l,asl 5Ll Al Zis ¥ SUS ) sl Jioss @

sl WSy s AW S ,b 5 o) (5)

NaCl pgisgall d3)slS- = CO_ 350l apuSel G5 - & H O sll -
. adlill Sl
3 28 s Ao BLS e Aol LS, @

s by .3l eS Ll Sosgs
S eSSl 45111 duoslusl) GLSA elime Jogs ¥ I3 @

) 2s 2



i Jall o bl ) s

¢ JE,008 8 L

2 dealud Olzedl of OLU o dog ¢ o
Jd oo Eos8l g «Ne cH 1 «Br « CH_ :die dudadl
SBH sely Cunws )56 Sl

55535 dlasS aslsy Counds d5L3S s 2 sl ol
OhA o deslud) ol L3gVl bl Jb lanylie wie dams
o) S Hslals iy es 551 o Oyl pzxe 3LO3L L35 31553
o 3gdly Ble pgsdly (U8T OLgsSIVN susy pio 8ydl

2852 91 855 & Gl IV Olyss 3B Aot sl ol Lo
©555 diy by W solee sg32 91 8)3 & SLgSIYI Ghsay Le
lad dzsr U dazdl oo o) GumY OLg IV skl I
06351 Ol 32 Vs bVl 1) dongiig « 5,591 85301 Sig 78U
iy Chmd 0dles J Doge (89) (T Uy Olidaitus
sl ode 9 g5l 0dgd a1 63 Jie Gl Lilswl
dl 698 bes 83l § OLySIW dilgiml] &yl oo L
iz Ul Olosedl dolss) dibaod d3bseS sl 506
(Y Gl do)8 3y Loee SUgASIYI (e TS Tous Lyl

Aol slus | blas
E

Gl ls bl oo ol s @ Eiosf

olel aa,els Ty, dels 18,050 gohs dexloyll

bl ypall Gule] T30 G

////

% .

— —

= 4

o b G 8Ll Odlell g3 0]

Sloje «Ohd)  Hslohl  Slewus!

bl o8 me Lkl dams (SUgls]

A L“;Jl Ssd) 29 eyl Jss

s dhgye Ol sl

 aladl) ol

0 e ol o5STe puyll 1o Bl &

2 Okl o 68 vz eedl - 1
Aol

A8y i)l 0o Ol Byel - 2
syl A poghe el - 3
LA KRN
BUCIRUEREPY
Hydrogen bonding duusg)uugll dhasl))

Vander waals Force

o /

BUCTRULITTE

O | VTN O
s5all 3 SILA G sl
Llall Ul g

okl A pde a3 3
3ol ca sty Ll
L) D 3 e g5l



¢ daa g gl Aasl I Lo
Plssdl gz 3] danlus Tulsy o sl eg52 § ozeaSeVl go Gzl G5 T3 1) Byl )l o1 Tagle Caale
2 924)) B35 Ji& (pugblisll dedy) b8 sigzz s dmys 5o (oS drgb JI 2ol ElesSUls A3
Ao g s J3S5 Ol elb) ol 3o pron oS! 13 0] .ad CILud] Cadll poeuSoVl 8y35 Cuzghl Cilndl
Gyhall gyl Gl sl 2532 oo CIladl Bylall geuSsYl Of (¢ dalisd) Sliad] oy Geadll Gdlol)
3ol 893 o (1) USI § oo 90 LS Lolie Lisser s ISas O Oliyzll sts os - 53T 53 ol
LS ©dled douts (S5 (AdlesS dlly Sy 5L 58 Lz 363 (a9) duumgyaagll by JU <l Oliyse o
358 o dutsyang)] Al )l g5l Olse & (H) deshl Gl ge Sliysedl § (0) ALl Gl o
sy 83 pus @ 91 ,5T e 6320 hadye s OLoASIYN (o 2939 mosdun 8)3 e Soizn e85z o bul)3
Auog yasll Aol e o008 Y Ul slohl Ay (e clbl Obods QL doyd i) o w2 dukes yisg)) dlal)]

5- 7
y ] \

doumgydugl) dlJ) (1) USs

& Lizspasal) sl J285 « dimrgy ) Al lls 518)03l6 (593 o US e il rm Y Oliysdl o Jadlly
0555 . OLS,Hel) &35 lssdl § Ol s Wl Y] Cimd bLsYI Ol e Jud (o) bl JSiy sg529l
l) rolisdl ods Jio Oly « 45T c632 & (O <N ¢ F) Jia polisdl Olydy ipzgsdag)] 83 o duuzgyiug)] dasl i
lyis asl G g yaea)l )3 el §7 o e Liomd Laals b8 Lyin T8 $95801 293 oo e e 8)08
2632 2 denzasiadl dal )l lgd el U1 Olusedl es - §F dizge Adye disd laale Heasd 35580V g3l

. JsoSdls LigaVlg <Ll

P g juagdl dasl )il g £ LU 3 93
Blude ducds CBoll § LpiSU Llsadl (3o 00y ()88 Lo 131 sl B3 (olss yeabs I 605 sl Oz JiSS O
loass axdlS JaSy dase 3153 elhl OF por & et Lodie LgS 010359 lgame Jiy ple JSiy SSlswdl O] 3 Tus
0550 Gl Dl e Sliysedl 0l 8,0 ds pw daidy délS &S, § sl Oliyse Of Jsis S iy st
s 58U L) Do) § lgze dlall Do) § Tylas 581 Sliyzod) 0558 (deko ol Al of djle)elll lgle
o Oleld BSe pamce lpas Tue Cylis o) dubdll clbl Olje guatud ¥ Alabl Slowid! gu Jolod] 3Ll

Ol yed) ol

) 30 8



Lolg )y dylil] Oyl sue Jid ade J1 sl Jso @stkl yaall Cod Lo I 8yl doys pplasl wis
(2) JSd) & oS Ll slh) ooy &5yl el 8503 1 Lo i Loud $,301 a9 dutergyodl

slbl & douzgyaull dal )l - © SWESICR-RIESRI SN

Adedly Wbl o US' G diuzg )l dl I (2) JSs

&5V Blsudl ols wls dolsll selsal) bl mis 518 (sSI e s@rl] o5 oo doadie das duolsdl odn dss
8y doys JI aiod W) slbl prhaw Loyme gla)] ) Jams clbl &y o prhaadl o OsSabl gld)] &3LS ools3Y
LB ) U O Bl (5% bos g1 ) agis 6,5 o daziid dadsis

&
$ sbodl Olde oo playl cow b /€ J) 3
-_—

- Y

Sleslas 5331

~

SOl 52d) op Jl ) 668 glgl e @
Sl e Olissll & (GBol) Y1 Glhanad) gy s g &l o5 @
itersyigl) Al 0555 (§I bojdlss rlgll s 531 [(3)

$elbl e g3o & cnoeaSsYl 83 e Al s disdy no9ydua)] 83 e Lo ge i dimd Sl 13U @

W=t
i b Oliysr il o 80 o (el sy amge i) il b oty Sliysdl ey (1)

HE G501 d deirsying) ) 4 ol labaio oyl (2)

$danlud] OLS LI Gods Al I o 8581 e g50d) ot duasluctl] dasl ) G55 131 @

\_ _/
@




OUi¥) piay £basll) Bide o

clad gyl

So 5555 I Buill Olinsll g lisig s

5% 0l 559 - Al losVl oS S0l Ciliyje
Elsol 655 duealudl buls, )l BYT asly sy
o oY @ Gl daws @ Swae Wl
2050 = oo lpdmy Ll plosl Juad 24

- Oligs ]

w

e )

S AY Ealull sla) by

sla¥l sladl) by

alial g <ty

& Olsdll e LW ) A1 dsed ELS,L e

595 OledosSIV pasd . 3b,esUl 5Ll Jogss clll
I Olids xSV wBidy ol WS Jos & fae
Gz 1 o,k oW1 § ol dasshl 4L 5uall daasYl

uoeo JSin L) Jass (§ Liole]

gles G odesSUl o SOl ASd o L

e )
. “

alahlly dyilual a1 dB%e

255 Olelea] Jlol Gb o Gags,Salll &8 Jasy
Oleleiyl oda Eusd « plebll JI 3GHz &% 2Ly
3yl S e ’@7...33 < <W C;:Li}‘)p- ,%:.3[9) @ Olylp)

- plshll Gab Cuws

Blaadl ) paiy &y g pa palic

ozodlls 0sUly Sl Sele (385
poradSly Ol gz ALS 0 96% 95l
porslisdly psgall Ll 3% OUsSy ssdwsilly
olisll iSe 0.7% (558 poeuisbly J)siSly
Guolsdls pledls CILgSUly wasdl Jie 8oL

Lol ezl do)9 00 lymans Hsldlly

_




wj\s;ssbﬁawumymeuz

— P o -
Pana a5 lie 0 oS5l B ladl TN G Sonlit) Gopall 51,30 3 fs G

P "=

LY als -1 o0 gl LS, L S - 1

¥yl —o g3,k wie Coadl) AL GLSA (e £ 65 v -2
D G R NT slgasl dzyd H5S5 GlsMl gazs M sl oVl bl Ul Copus - 3
Lubdll i -

r3

................ digVl
9U~‘ — A
................ @ 5)9@..«..3 gtjggyl QJLSJ.U O 3«.5 f_)gdﬁ -4
Lubsll — -
............... Ol o] o dasd Odles (668 Lo JB)wld g¢8 -5
oluda =5 g ‘ :

Sl e OlSye 9 ol e leo o Ul Ohll degame 5355 - 6
) . . -
1 oblee K3 o all Loyl 53] (20
b g g g -—
03T 285z ey CUe SV 5o 2935 izasded &3 e st 2852 O SECRY
............... Ry :;Ll::gb
o)l g3 -3 dzsyng)l Dl - = desoalud Dal)) - o AseV) Ayl ) - T
1855 I pssdgall 853 (e dely 595801 Jamy NaCl pleball gehe (SN G55t Louis - 2
B doull - = SELNERS 2okl -1
§ el usy Bysll) Srutomy 13Lo ¢ 38z ad g IV L3 Sy ol CSpe Gy Lowis - 3
sy e Bslos - g - 2 Badr &b de5 - 0 Ao ST e -
L Olod G55 dusnluct] SLS,L) - 4
Ladsis Hlgail Oloys - G dsd e slgail Oloys -
Olaadl Olays by pud -3 55 OLS, b Slgasl Oloya) dyjlie - =
—

siyeal oblal Shile Sa] @804

- 3bsesdl lal) duealuct] OIS e Juoss fus Js - 1
$ dsdiye Hlgal Oloyd Slsd dog¥l ELS,LI HsS3 15U - 2



Az gy daly oo NH, § 55T 56520 N g si320 H g dal )l O o 5 - 3
- SLASI 3L Jogs ¥ sl G Sed! e O s G - 4
-
$logdeas o 095 gt 3,85 O mdated aS . Sudly bl e Gliies eload OIS 13) \50_‘;
ol daulgs -1
858% dwde plasiub -0
Wl @ Cods bl JasVlg UL Loghls] - o
Jsloall S8l Juogtl] yusT 6 bl @ logie IS Cudl -

20V aalitl T ja JST @600
g 2 -
38181 by I
5,41
S A
Slasd) Ll 3l
Leaaludll Ll o)
L, sl &)



A5 Saa ol
Jallaal) g dsiluasst) cuMe\dnl)

Auilasl) @M il g fall @ G Juadl)
AilasSl) fonnal) 2 Jg¥) Gyl

L 3 ga g Auiliasst) Adalaad) G ()
g g8l 5 Auiliant) e &) : Gl ()
Jalaal) a) ) Juadl)

bdlaal) gl gl : Jg¥) G )

OLsil) b8 5 dall Jal gal) ;i) ()

515 839290 (yd gl ea5 diiliaS dala Jelds e pisy I;g..‘a Jaaad divall el i

. #lgd) (s Sol 20 Lgoluns]




el 921 5 ) gall

o 20 5 due 5l Cali

5 sue 48,1 slo L3 o

yaal) aa 4 4 ;m.g:w\iw X@

e

: Jand) &) glad

Sloabl 355 oSl oluaer Lalels 1 dysil § Hlowws z (1)

add slgalb Toloxe

1251S) gyl dsls Bsle ga Dlows g 2 dssl ¢ (2)

Sl Lgalels (powl Sl

kel duiiod) clo o &SI duaSs 3 gl & slowkl o2t [3)

Sl 65 o Jitbl ) o A3 &unSs Lokl ot tossl (4)
dad oS Wl 3gd Gl Copll e g8xsS guliale Hlude

Slaedl D50Vl GLET el gl e ol (e 443,

oy dbiodl clo o 8IS 4y 5 Dgol § slowall ol @
Slaedl 50Vl Blely bl (o (S nio ozl Hlade 4]
lgdms oo Wik 50 0S5 § dasiil IS e b3y 22 (6)
o sy alitia duie) Lol (s el Sladle y5abs ro (3ol § gl Bus 5LV anll adis (7)
LaSlel ) sLas ¥l bl 8ale] e aST Gasy g3l Tuall
Tl Jlado s ool 5,S2a 525 e Lo ol 25 O ity UL S ey Tl 0355 25

.le..w..g i

elud) gl gJJl

3135 WSS (e a5 duvasS 5oV Jastal U e yol] dad Y (§ 5LVl Conll o palukl 55 Y @

=
cls.m

o) b

Al

——

a4

t:‘ ke
;‘3.%+¢LA clsﬁ-l—tl&m clo len clo gBL'> :l}b

3509 ool Jow - ylews JS s Taall 9355 gue
blasde
Sl Lo Slaas golsebl dsezmy U o) Lo 1 el
dopo G 8,350 Jalgmll Loy Flaall midsl Cows I
Slaall Egas
o0 (eaSoY) elsally (sl 352-9) dysbo)l Ol prticias @
Jaall &gao & 3,354 Lalgsll

§ 2o M5 13Ls (polotdlS (6,51 Oolse Jloastial g1 .Jsd) 5l Ogall] jasS &yl Ulgw Nostius &yl 51,55 LSl



Zilassl) Y slaall g sl

¢ dliass!l diall Lo

. e e

Ssasll Jlosmialy § paries dayybo ol s il dslia S Al (855

= - . %,
o B e Tus d5laSd) dsecall

Ig3lg CSpe po doly e85 dso Jiod ST slasly doleSd |, . . ,
TP 5200 00 270 28T = P s dglaall aslgll paisll O3

2532l o § paie IS O3 Saey ausSs @ ESHl Ul polimll | jare eld Jlie el 2gie ds
635 geadl e il 35 paiall o dicall § Lol CuSs canlgll | SR04 2 gl ooy
Ohd e dblsyl Hue H o dSlesS

O QU3 Lisd o8y dogs b Ol o3zl 3 parsd] U3 Olyd Sas Jig | S L
e 03 9—‘& PJM - T O e die o dalisll olsll

=
“

0 | drpay ais 5 sy sl 2552 Jio
alail) cila

01 e 1ol GsST oyl 1is Ll &

2@ AlasS)l diall e 5031 - 1
N

LAY OLS & LS dusss & ES)ls Busl

$ i) peli=ll Olyd g g5 dusl - 3
o’ ds Basly 8yd i
(eeS3l ook RS Lesuss OLSL 02585
STl Bl (o amlg 552 ) Byl - 4
s el dall

Chemical formula 45lesSUl dxwa)l
- J

143V Olshasdl 25 do )b dlesSU) deall LSy

L= S50 Y ALy doobl Olioil) @ ned g gazkl 35S O - )

D9 Did = (O degaze) Ooal &Y ludly dizrghl Slimisl) g xadl £ gazbl S50 O - ¥

oladl I (Czshl auSTI sus OI3) &yl degazdl sl gzgsaml! sl o3l g Gay CS5 - ¥

;Ui o) I (L) ST sue ©13) &yl de gomchl o G381 patsll Say CiSig

A’ 4



posisadl O3 B S Cil50 o gucrih dwSo] porwlisdl 135

NH, NO, Ca NO, Mg O K I
N /N /N
B egame A3 degams JIE b G gacn JIe I o sky
dizge Wl Wl

t 3l LS LouuST Sus dyydll degacd] dwo 5l 8,301 50y 358 LSS - 4
+1 -1
(NHy™ (NO,) Ca?NO,  Mg?0?  K'I

Sas ol OhdJI Sue Jie SV &l degamal of 850l (ByLaY) e ) (as) wuSTYI Sue o) - 5
sas sl Shyd sas Jie Ao &yl muloxkl of 801 wuST sucs LS Bolel) &yl masloxd
We JoY1 sled) &, 1 menloxd

()

+® 3 +@ I P
(NH,) . (NOQ,). © 0

' \ +@ 5
: Ca& (NQ_’;)‘; Mg‘ @“ K(" ][ A‘
Tao gslug U s dilaS) dicall § ALl diorshl 2uST 2lusY nendl g gomedl O3S M
o dowtllys 2 98 Iitiin Jole STMg O, (,38) dile fuid Iitds Jale 58T ST (goue o OIS 1313
geolxbl sus o Gd sus Jig dawdl] g3bs (Mg O) e Yoy MO direall pgmuniithl drauSsY ruai 2
Jyasdl é 290 LS §oLLI M Zusi.Ll 4y
:3b LS dovouall guall fuas i) (1-3)
MgO KI

NH,(NO,) Ca(NO,),

A3lasSIl Loy OLS,A pasy slowl (ng (1-3) Jgaed!

LWlhal i Sl Ll i Soall
H'O? (sLall) o s 2aS ) Na*'C]! ORI
Ca?0? PEYVA (RPN Mg~Br,"! pgruniiall dsa gy
Al~0,? poaial¥) s ) Ba?(OH),! o solill 30 g pan
Li"'CO,* padilll ol BaCO,? sl ol g
(NH,"),S0,? possed oy, H 'S? sl asi S
A12+3(SO4)3’2 poial¥l olis < Ca3*2(PO 4)'3 o sl el s
—
§ Glasdl S, G i) Jiul g Gad 8352sb) sl Jg tle [ § 3

) s 8



¢ dilasst Laall Luanl Ls
S5 bl o1 B3I g52 (2955 & Bkl asasy poliall O g5 o Sl drpall S
sl g3z o ST e G55 Bolll O 13) Lo d3yma (e dliassd) diall JM5 e Bolel
14091 AV § LSy Ol due g 4ol dicall jlus JI 1S p2on Ol

50, CiSS oeaSeYl (e Oloje duns

ONH, oS5 Ligel Oliyser dow

s s ] N
BaOH . NaCl ¢isao jsnl Lo9 ioall Jo @ 150

+1 -1

1

» » +2 -
Ba(OH), &oalls tbls si0s Ba OH
WL fums 5L Lee i ézdm'

gzl degp Oloje drew -2 g0 Ol e duws - 1

posisadl Olu,S - 4 I Gelodl OI5 - 3
A EN )
(NH,),SO, -4 Cu(NO,), -3 7HBr -2 5N, -1

. % 5w £ . W =
SHPO, Sk duel g1 iss 150 @3‘_"-!-0_

5H,PO, :J=dl

A
5 = (o 9siug)] Oliwgd) e ysiuill jasls Oliye sas < T
3= ogg) OIS due <
I = js0uad)) O3 sue =
4 = yoaSY Olyd due <

10 (NH,) SO, S G pais JS O Sas s g4 a

20-1x2x 10-= ool Ohd sus @ dad!
80 -4x2x 10 = gyl Ohdsas

10- 1x 10-= Co,SU Slyd dus

40 = 4% 10 = eaSoVl Olyd sus



3Na,CO, S G pais JS O3 Sas Lol éwm;

6= 2X 3= apngall s sas
3=1X 3= ge,80Olyd sus
9 - 3X 3 = yeeuSsY Olyd sue

ALSO,),  oHu & budl 431 o 31s 60
: Jadl
Al(SO,),

A

2= fyu-—L;l” Olyd due

A

4 = yowSo¥l Oilyd sue

A

3 = C)Uﬁ;\.ﬂ| &mbm dde

A

sas Lle SBsll sds JuS dade &b JS Jiad OB duaslud] LS ol o S eloed L3 Josind
(golol 1S e B0l CuSS o lucd] CSypell gl DS Wiss dizeal] 3 Bdgz-galls yate JS O3
(2-3) sl 3 s WS e Y (LS

& dedsxiud) GBsWI (2-3) Jgusy!
LlaaSI) slodl
oM W) Sl suxll

mono golol 1 (\\ @ N @
di gL 2 N 2 2
tri G 3
tetra =L 4 s o (L S s o) gabi
penta sl 5 agus!! q«ef Ll
hexa ol 6 Je (@) 33“%’;' Ju  de (sol=l) éisaL{l Jus
hepta ;.ch 7 Cley ¢ gmaSsl 30 ¢ Busly emaSsl 8)d
octa “dl.é 8 &S S dw Dol gy e (W) Jws
nona L,st 9 8225 0926 LT
deca Slze 10

oy



I 3 S S Y PN ALY ['&:Lu

Sl elall b Satuun Gl S 35 50 Lowie
A SI) ol 3o AL &S ) Gasl
(ASL Sl Joge & oumg sldl V)
S Ganlad 455Se I LS 2Ll Yo
ol S Loy Oez9yedd) 39 azeaSeYl
Wy . Guzssi)l oo Geezos OezeaSoYl (5o

HO asloS) danall die pumt

Z

oo Bise o (g Ul Zom SIS Lagen Ll B0 pLall 8 581 ymlinll & 5l) Lol ; Aol Ayl

s, O 889% 5 H 11.1% Gl:LsugJ:.A:ful

Sleslae 5331

~

§ lofoaly L3lasS)l dipall Lo @
sg;w@@a)n;@ﬁ;m@sggméwg@m@
§ oS! daSol G e e Jus S O diaal Uu,@
5LiCO,  :dsY deall § pBYI s 13k (9
SH SO, (Sl &2 63l Lisy I3l @
29kl @ susll ) i - o CSHL § gzasies 303 39279 pudsy - |
S G oSy inzg )l S IS 0301 gy - 0 .S § xS 358 9579 oy =
) dowgonall &3Sl Bipall o . (pmeasSl 3389 C xS 835 o xSl Sl G 5 852 52 ((6)
(SO), - 5 SO, - = SO - $O, -1
Sononall dlosS)l diteo Lo 050lS 8333 rsrdes b3 al e olubl sz gsion (7)
(CH), - 5 CH, - = CH-o CH -1

=V [H WY |

\ LS dg Slolaie SHbI 1) dSY) diid] o « NaHCO, CSyel) b)) divall y

oy




g5 31 90 5 Axiliansl) dlalaall

LiLass!l Uslat

Sy Jo .ddleg)l dolyll) dmiall Jdul ygall Jasy
SelyoY) dlaiSe oS3 o) 1] &Slsall dolyall OsS)

ze sheV ode b3 shizl e dlsgll delull oS
dunds Sl (o 0985 Bz Bole oS plSaby lpasy
dolydll 50y 055 3ay shz USU ey LalSes S sheW
s 3asllys sV 35m) e UsSia dlog|

dalyd  Jupud dlosiwadl Al dolzs)l IS
Sgall Gl Ol e Gdosu bog ddleasSIl Cdlelidl
semtl) byatie diy,b as Gly desld] lsally delinel]
Slgall dilesl Zaally Jeall AV SleasSd) Jeldd] o
L9ige 0555 Ol Gle dzsldly dlelazel

&5 Lgjee dilasS dolme LS diS I Sy=ill
S Olghsd)
Lias ¥l Gyhall L opdb e ddlasS) Dslzall (655 -1

e Aol Slged) Jies el GByhally dlelatad) slge)]

3 olsall o 5l 33a3 ol DSy Sl Jelinl e

o8, lal] MS

2 o\ |
— s ssa A—

Jelad) oo st Al dolead)

Gl Ohass oo Doy by HleS)
0553 Ol Lle doallly dlelizall olgall
yolisll B3 sue ol @l Djlse Uslsall

Glyd sue gl delazadl dlsall 5

Aol slgall 3 yolis

adadl) cla i
SlaSIl dslil psgie I Gyl -1
ASLeSY dslzalls

dyyays dad) Doleay delatt] g el -2
ASLeSI Dsleadl O3lsly ST -3
B IS5 oy Jslisl) bgyd Gyl -4
RANEN)
sl yial)
Chemical equation L5LlaS) sl
Reactants dlelazall Slgadl

Products dosll slgell

d%alanced equation &gl JJalanL




O Gle dYs (2) 0LeVl ams (39 und! Il olud] s dales] ggu dolsall G3sb g Jady -2
(S JoldB) puuSlts gualosly Jelad

igjee Dslaall 0555 Ol @l sl dslaall G3yb L5 pate JS G s g geme 0550 O az -3

b B sl OIS dus YsS e g3l U8 gdus dalme Blay by (3 dolsall G)lg5 pus e
Lslucte szl

Bleols @slmoll pgu G @551 Baslus delse of bas 5l )l o Jelisl] bgys 5553 of Lo, -4
s B ot ol ety Gt 131 () o s Dste ot 131 () L dst sl Dl e S5
O b 20 L1 LT gl e Syl ) grlios T s oMelizall o e Juy 222
(golaeYl gomdl bzl (e yiST ade hazs badlud) gliso Jelad

of slizall 83lal) O guudsi) pasiin (5) & Yin c(Aipall Gooy i) Bapall dsy @053 330y Wi

pdseians (g) AbLud! dlodl 8 deslil o dlelinel] 8oladl O et paseius (1) ddall dledl 8 deslil

ol dslazall 3olal O predsd pusciey (aq) A5 Dol 8 desll) ol dlelizal) Solodl O padrs)

(Sle Jgkome) eladl (B3 dilda dssl

L 'P &
LS gtid 831,20l wasdl ol me oyl v @l |

350 ddliasS Dolmay 3 oo e o

: |
Jeladl 13y L,Ja_o.ﬂl eszd) -1 S

Wl + CoyS — el e, S

1Sy sl -2
Fe+S —— FeS

Uslzall L8,b 58 CopSly Wasd] e JS b3 sue of sy -3

A9)ge dolradl ) Lle Jwo 1y gluce

Co Sl ze dyasdl 881y hals

43 8




BI-TRCIRUSRVE S PRGRU N JF IR QR ES SR

obed! B8 A gy Jelal 8 8yl I

Fe+S —A, FeS

e Jelat) Cowliadl yusd] 38y dsleall uss
Lol 4058 CSpe (eSSl yais ze Wisdl pais Jelds g3b
LS WS S CupSdl jaie ge Lol
odedl
RS SuzmaSY Sl @o posial¥) paie JellS oo s Dgies Al dilme S 5D Jlig
pocialYl ISyl Sy

ezl i) Jaall et -1
CMS" + ngl e —— 69:-‘-"-]3” v\.«.u.Sgi

1S3y sl -2
Al+O,— > ALO,

P poielVly ummuSoYl e US OlyS Sue Y -3
) 4A1+30,—2A10,

r Jolse d8LoL sleall Bilge o olsall L3,k

3
2) 2A1+-3- O,—— AlLO,

Lsluze 5, bl S U3 Ol sue 955 goue

2Al+ % Oz A A1203 eSOV O1yd due (dighge dolwal] Cowol L -4

Aslzall g Byl US (3 slue psialVl

icliadl 5o Dsleall pY sl -5

90 dlabl geal i Ehall § dmds o gV alabl Lo B3 15,
Zn + .... HCl —— ZnC12+ H2

1] 2[] sl 4
2 JA."



dgjge x& oL § dol=hl O @}4«.“.»
N +H —— NH
2 2 3
Ydoouall &9jghl dile S dolebl o b ke
1) N2 + 3H2  — 2NH3
2) N2 + H2  — 2NH3
3) N2 + H2  — 2NH3
. ) . . : F !
1 g, § dolll OB dosl) slgal) SN Sue me dlelazhl slgal) OLHAI Sue goluty §
Aousuall LY Jié
N2 + 3H2 —_— 2NH3
L9jen ns obdl & dsl=dl ol @:—5‘]&'
CH+0 ——CO +HO
4 2 2 2
Ydououall Bg)ghl dile S dolekl o b b
1) CH4 + 202 —_— CO2 + HZO
2) CH4 + 202 — CO2 + 2H20

3) CH4 + O2 —_— CO2 + 2HZO

2 g4 § dolebl OB dosll slgall OLHUI sus me delazhl slgal) OLUI sue goluty § s Jadt

dowsuall Ll Jié
CH4 + 202 — > CO2 + 2HZO - Tt

Bgisa y& obsl & dol=bl ol @16&;’3
NaBr+ Cl2 —— NaCl + Br,
Ydououall digjghl dilesS) dslabl o b be
1) NaBr+ Cl —— 2NaCl + Br,
2) 2NaBr+ 2Cl —— 2NaCl + Br_

3) 2NaBr+ Cl2 ———» 2NaCl + Br2



3 8,40l & Dslebl 9l dosll slgall SLUI s me dlelisk] slgall SLUI sas gl § Jl
o)) oY 22

2NaBr+ Cl2 —— 2Na(Cl + Br,
Lgjge e obsl § dolell Ol J?JL“

Zn+ HCl —— ZnCl2 +H

Soonial] B935h1 dslasdl Dolabl Lo o oo gl
1) Zn+ HCl ——— ZnCl2 + H2
2) Zn+ 2HCl ——— ZnCl2 + H2

3) 2Zn+ 2HCl] —— ZnCl2 + H2

ShHA sae me Aelixtl dlgall O sus gslut O azo Dsjse dolme o Jgaml) )

28,8 dolebl e dousuall L=V dosil] olgel)
Zn+ 2HCl ———» ZnCl2 + H2

dcliosSll dlaloll dijflge [ hla
. I
IEGOT0—= —"CO. A9l cslant g5 P

2) Fe+ OZ—>F6203

3) Mg+ O,——— MgO

s \ ™

Sleslae saal
Bjlgte dSlasS UoleeS LI Lbaal) Dslell LUS ael
1) yeogydaa) 5 + oeaSeYl e —— sl
2) pouh¥l + ipaSsYl jb —— pgull upuSs
3) oSl aSsl G 5 + ummaSo¥l Sl —— oSN aeuSol 306 5l
adlll y s aill

\ 2Na + Cl —— 2NaCl :obal & el Jslaw) uduy

) 4o 8




e 53l g duilual) cidieant)

¢ Alassil Jelill Juany s

Tolizal Luls,)! Ingb Ll dlsall G leasSl Jelad ez
Sl (3305 SL,) Galsd) YRl (3 SOl sas i
o Selis Gezapagl) S o psiS) Sle Joliny iad cllelinal
Bl 3 s bgouae Guzsytall aayolS 5le gas

oy 01 SN b 35305 e Uablons SliacS Jolis S A
ool dlgedl IS = dlelazadl dlgall S 2 of Lle

b LS LolasSIl 390,19 fnall DYy el 1 Jutes 5Scass

H-H-Cl-Cl — 2H-Cl

Ont B3szee Bylyy S Saty GHliasS 3 ¢ :é‘:m:‘g‘ JeLasl
Sgall Slyser G Sz sy (0553 dleliiall dlsall Ol
s CatS3 Vo 385 Y SleasSUI Jelasd] 21T 3 Slylts 1) EECR]
ek Sl
Dsload] bhiall oo gl Gle gl GilasSI] Jelanlé

Adlsassll ele & ¢ g3

3 Y «/\-» sLas Y

|@l.a.|| J sy |«/\’ sl
|‘54b§!l Jl iy |

OO 8-

Ky +Br, , ——  2KBr
(awby (agj.f.” (‘3:‘.-“’63'2'” ] s
(Z_lr_l_élo sl se) (36 ul 5e)

A+ 8

3 CN)X“ \

2% .

o /‘
W oo oy ddos Sl Jeladl
L) dwus dlge ) delatad) dlgall yuss
D>y Bde d5bsdy dbleS yailas
dslazal dlgadl 3 Julgy)l Sas Jelad)
Bls) 02050 Ll s LI iy
Mo gs g « desll Slgell (8 duyue
Jelizlly digise ddleS olaay Jelisl
dalies glgil ileasSIl
aladl) cila i
1 e 1o 05T oyl i dlgs 3
(ShaSIl Jelil pogde gs,ssi -1
Aol Slgally deliiall Slgadl u seel -
dosiWly dlslizall Slgall oo (B2YI Msl -3
AlaSly d5L 38 polssdl Cum (o
Jelisl g 5348 Gl Lo Wslan o1 - 4
SleasSl
- dSleSI e lad] glg3l sus - 5
Sylyol) dxellg doladl e latt] o (1581 -6

: &l jdal)
SlaSI Jelaz)
Chemical reaction -
sy Jelas
Combination reaction
Sl Jelas

Decomposition reaction
©d=Yl Jlacwy) Jelas

Displacment reaction
S Jlacadl Jelas

Displacment reaction
GlyasY) Jelas
Combustion reaction
3ylyoel) Cacls Jelas
Exothermic reaction

Byl,od) oo Jelis

\ Endothermic reaction )

S1T iske dd dous Jelis sulas ¥l coleldn — 1
Jelis Ertony Siod dapaz LS0 (353 (CSya 51 paic)
pordl yais ge psrulisdl yais doy Lowis lesS

Semss KBI porulisdl duosys 5o lasie LSy BsSa

L A5V Dslealls sloa¥l e oe



5madlSI1 A0 Sye i dydz Sye (3550 OGSy Jelis DYy b3yl Jelis sy aBs

— Ca(OH), -

poead ) S g 5000
Y1 dsleall 5 LS CSpe 0255 CSpe ga pais olosl Jeliss]

2CO + O —_ 2CO

2 2
NP1\ M.Sgi Jgi sl Q.ﬁ:?.“Sggll ile RIS J..:.“Ssi L,SL.S 3l
: ISy gl s el ol elsdnll Ekelds — 2
53 LS LS5 baanl Sy ) Jsomins SiST ol iole I Soly CSye 4 elSiny 31 sloal Jolis uSe Jolis
459 EMelag)]
CaCO 4, H, O +CO

3 (aq) 2(g)
f&:"“JlS‘” GbgyyS cbo uy)li.ll J.:.“Sgi L",SLS ile

2KCIO. —2 L 2KCl + 30. !}

3(aq) ®) 2(g)
pocalisdl OhslS pocelisdl ayslS SemaSeYl 3
oYl Jlasiw¥! cstelis — 3
LS Tagaz GSye Jelatll lia golgs 03553 do WSye 3 551 yate Uona pate Jiiun Jelid] oo g odl lin 3
Sl yS 98 Wiz Sy osas (CuSO,) plodl Gl xS CSia) dslowe @a (ZD1) G0yl pate Jelis b
i deli) 3 dge LS oS @e yais Jolis ¢l (CU)pulowd] yaie I BLAYL (Z0S0O,) geo)lsl
sl plassl Jasy

NN NENTRY

ooload) Ol . SI
CuS0,(aq)

-&r

/n ©) + CUSO4 @q) CU(S) + ZHSO4 @q)
RIS ol Ol S oslod] owoyl Ol S
"‘

Cola3¥l Jelis e Myl Jelis Gabia, t LDl



Aels Lle Jlacadl Jelis Sz

Cu % Jelis aie Yiad bl i yais)
\2 dadll yais go el Ol

.A_?\-,__ : Ol Jelis aie Wl Jelss Lasyy

A;;I\AIAO3 [ % el Las ol yaie @ dad)
— B JUCRANEY
—— 5551 puloal) St O] ol bl sl

Ag(s)+ CuyNO,), » Jelin ¥ rosn LaS Ladll yais (o idels
Cu, +2AgNO, ~—— CuyNO,), ~+2Ag F oY padoleall 8

L Yoy Edelds —4
e Gawoy delad] W 3 ouSye 8 ALl SUgly duzgall SLglI o @Blsall Jols Gras

Jelitll 3 Fedse LS Lo Luuly ol 5l Jelanll 1in golss 555 Lo Wty 3L Il Jeliny Jelazl

HgNO,), ., +2KI Hgl, ., +2KNO,
11353 Ol o f%,wusfﬂ RERTY] 1353 wog CWUS:‘n Oy

CSyo (395 3O OIS CShe o posalisd] Ly Sy deldy bowis Sl Jlucad) Jelds Susy
(wl)) G5 0353 CSp09 poswliad Ol

Sl aa¥ Jeldi - 5

8nS 8 yonn umeaSSVl (3o dudly dueS o B3ks LS

B gl se0 IS e Blhl e 8,05

(S

A o
C,+0,, —=» CO, [+




Tl g Sl
byls))) i (3 Blall ) glimds AslaSI) OMelit] gram (8 S Ak B )
Bl les o3l Slgal) Bayaz buls) 50555 I dBlall Cansy dlelizall slsall (3 dleaS)
Slagl 52 Suomy o O] Su55 o (Say Azl olsall &lesSUl Blall po Aelizal dlsall &k

Jelad)) e Blal jolatels]
) Blall lyolatel ol louds Euo o Cinad Eblelis Jliag
3 )l (dels) Suyo EMtelis — |

Jaoss 23S 31 sl 5T g Bl 5585 OIS JISCal By Bl die’ a5 llas Jolis
B o 3T dlslizall slsall Oliysz Gay daslsl uS) LabUl @Bl IS 151 Jolanl o €5 i
Syl Cusly Jslis o dtsmetall BBl S5 8les « doall dlsall Oliyse s sls ) 550 Aoyl

R PINEN] A LS Bylyml L._cb j.s:Lé:Jl O 13 desld] slgadl daz (o dblasSUl dslzall 8 piilS
N. +3H — 2NH ':=zw
g) 2(g) 3(8)

2

L89B i aSuy dhasd e BBLAI M) L3 C¥lelad] ol el

oo &g ddgo Bl g Ceely Jolis (o ddge Bl s GlasS Jelis oo ddgs dBlb gas
Gdoy §lyel) Cesly Jelis L)W OV § S 8l Gz $Isad! SN eay ladll GLs Jls
i) @l we

: 3,0 all Lusls SOl — o
D2 sl I ySI o301 Bl OIS 131 elanl o £ 501 i oy Bl olantl ) lany ol
Blal CoSs dosld) dlgall Ol oo Jailg ) ousSd oyl d8lal) e ST dlelinal) slgall Ol 5o
Alslazel) dlgall dgz (o dlaSdl sleall 8 dslizaS Jelad] UM duwcSall
2NH + &k —> N +3H
3 2(8) 2(8)

2H O + 5L — O +2H
278 2(8) 2(g)
Bl w933 o8 sohandl 1is (853 13]5 Jslisl] jatucd yoiun Bl juan 33153 Clbas CMlelisl] 0da 0]
ygd Uibon Jelatl ol

5o 8



feldill gy glgil amani [ blasy
H2 +IZ—> AN : f“.tﬁll g?yalsu)l OR :‘5 99 t:L‘;L‘im é&’ :Pj @
2HBr —>H2+ BI‘2
ZN P H Gl =y, ZnC12 EE H2

2KOH+H,SO,—» K SO,+2H,0 s
Sl oIl boblg b @

833 JSJ dumma 9ol Leliaoll Guball g el el Oyl o gdled arol @
(A5 St ool Jlnzal IS olosl) Jolés JS § o3 3o @

&5 US) AsLesS Dslae DS mo LS5 £3555 of cMelist] o plss] Flia Jo @

. N

~

u_,uJJM‘,mt
sdslebl § dlelathl olshl & Cl yelSI Oilyd sus b @

CH4 + 4Cl2  — CCl4 + 4HCI
8 -3 4-> 2-0 1-
A5 Dlab) & dlelizt) g )]l Slyd sue Lo @
CH4 + 202  ——— CO2 + 2H20
4-5 3 - 2-0 1-
0bol & opeb! Sl o @
2Na + Cl2 —— 2NaCl

NN A > ol Sl - @l
adlill ys9:

5 w55 [AB + CD —» AD + CB] o)l delil Simy 13 (1)
S S leasSl Jelanl ldsis sl (8 (a3 Vg 45 ¥ Sl of e JJull Ls ©)

>/

A 2



: o) <3535} Sl olss EAB sme sSlodl 0ssm | A 4
2y2d) sy ZSISU) A=)

el slesY M el oy ST gl sy Uy sVl Loy e (1550

A8 jioeall dlgal) )yl doyd pags JI g0 @led) slesY elodl Jlasiul

I8 el GamnaSY) s iars Eptmall slgally bauond 5Saall slall i Lo

& B0l £55 ooy Jasid ilhall (s Sus gll Aling 3Vl dlas e

lgie D58 SLIN ¢ 939 Ly giod Ul Boled) S (o liss

4 . s £ 5l sl

gied cloa GulST dasd] Ollead) (8 Jositus :
5T oz 91 (655 8yleans Byleal) plro) dlas) 83l 3580 GLul plabo]
GLSY el 8 Jesttudy plabaodl usy 456 51 UM pulSYI el puais 3
dole (po OgSie)l Clall Ladsdl go dlgadl U5 U] Sousie dSlesS dlgo
dosy GUI N (uzgyidl 5l 3lhid uuSse Joleg NaN | asidgall Glwg)l

d9ally plaiyVl G Gl Goow g1 lsgl Sl Elasil e

2NaN3 2Na(s)+3N2(g)
_ _J

r
slodl I HLO, (5a2939ud] S51) syt daSs 0 Sy

Jlw 5_9.6) L’.’;gdo.g g;y.oa.o.llg é‘).w.ll J.CLO.JI |J.Jz>3 éJJl &.w)bg CJ'?‘” L:'L° ébg.“) lewis W3S’|9

03 W 3 dosy ) udBISUI G338+ oslinly sig5r dblugy ooy Jelisl] 1mg i saod] sleasSU

Gl e ¢ laus!) daNe

&gall u=y §ﬂ| II :L“).szn gﬁz’.l sl ySie Soin dol9y 8oke H}'Nl K-S H202 eSS a0 gL«JSH
257 e (azmaSoV ola) (g rud)) deasS9 0 @9 iz . Jelad] suss Susy sl o33 (5500l
oo S umeaSoN g ) GRSV I 6383 Ning ued BISH 3331 3 S9mrgall dyased] me deliny 43f6

-z {:.e,bg us 898 ).:STS dg Wgyl SLAJ

@

.




:wj\ 5 Sdl) g Hb\édb LAKPIN 2»\,.1

el Lo LY oLl JST - @ L
- =

Jasly Wy Jiat) auSWI slasly L5LasSI) Sg0,)l Jlomials 8patsee ddy,b gl 5us3 5o v, -1

............ o Bdude Slgn (eSit) Slge Bus 9 dale lyd et LI ddesll - 2
------- (o Iz Sye 53550 ST 5l gale slos] s e Se..u Sl Jelad) -3
ASLasSIl Dsleall U3 desll] slgall dgo 8 Bl dalS CuSS 8yl OMelad) 3 -4

---------- JoldS 50 CSye (B Lag=Blge 01518 4. ol s Jelidl - 5

FENN ogaall By 381 (20

g -
SlasSU Jelad! e Yo usy b Lo 6 - 1
slasl Jghe - 5 i) Glis] - o W 3 Olie e - O ddsdl lpail - 1
oy Sl 1Sy0 § SLs a8 Jus i) Jela) - 2

S Jlacadl - > Doyl - = gl Jlazadl - & sleayl -
oo 795 LuuSol b)) dslaS)l dicall - 3

3

NO -3 NO - NO -o NO -1
2 4 * 4 2 M 2

IMesY! Jelds JMs - 4
L S Gn ool Jols - o LS55 Jal Slga J) S0 ISty - =

- 0955 8ylyel) dieldl Edlelas)] - 5

Slobl a3l o J3T dlelizk] slohl &3l - & dosll slgkl &l e ST dlelazhl slobl d3Us - |

. dosll

LB e Yoo Al slghl Bl gslus dlelazl) slg) Bl - >
$ 1S5 bl 55T 51 ol s Sye i Joowy Clelat)) 0 95 6T - 6

dSadl -5 oY Jlawdl - > Sl dlagadl - o sl -



Eal bl b e ool B8
- =

§ HO el eg3> @ 0ls)l 2 sumll dlig gl L - 1

§ &bl gl dousmo dzo (IT) ol wewSY CuO dzoall Jo - 2

Zn(PO) « 5HO « 4NaSO, L;b Lo ;JS ! ek JS ©bd dus Cewsl -3

NO, , Ca*

Al 4 Br

(ay.leSJI Oy -
N TYPNL VAL SRV

po0sall Ol S -

O - AX — OX - AN

*¢-0® — 06 %

ek

L LY b Y e JSI D sSall LS pall vl S1 @
- - z - - . . =
. NH, , CI -, s , K -1
-9 CO327 Mg2+ — A OH7 9 F62+ =
Po43— 5 Mg2+ _
: LY LSl o JSI LLas jiall S @B
- 7 ~ . =
= p9ewlodl dpuSsl - poaiiall wyolS - 1
ez 9yl dyS - e posdgall Coyi - o
b (1) wasd) Oy ,S - & (11) wousdl uwn ,S - )
{45V L3e )l OV¥lebl § Jelad) g g sus ¢ Ogm
N . -
Sl Jlagadl -5 ol > Sl -0 BlisY) -]
Y Jlawal -5 ool o Sl -o BlieY)
L b Lee LW S, 5all 1531 7
b - g -_—

T e Jelis Siguo e Ll Lo < Byslerall Bysall 3 - 1
$ 8ygiall dliad CMelad] (o g o3 ol - 2

o] by § Bhel) Casly of ol Jeladl Jo - 3

s+ 8



s QR

ldas (e Lo glAkS el g Jund ;mes,..\i;m
as oo Bplatl , -

) g g 3l gall | ‘

Selbl & G Lars) Ja oVl balsdl I,

Situg i W (1) dshsdl § bolsl) i

e godll zol ¢ medll e gl B9 ol
Lize )5 gl med & 38 Dsline LSuly Sl

$ el

: Jand) &) glad

<

@ 3B e SLB &5l

* - S -
Sddestl 0da eu5 I3le

ekl e B3V Jadsl Jo

Sell) e 33! Jadn Jo B
i) didomy dlasll 0dn o
Lasitwe Ll Slghsdl 53T
Sl Jad gl do oSl
FSAN) GoL W e
W) oo Sl Jad zdaidd Jo @
ezt
s o Sl Bolse s (10
PILEATY
Sl @ ddal) Sl Lo JasYls

@O @& OO

Lladl s § hylsdl ol (1)

o i) ezl LI gaslasdl L (12)



bl gl g

fhdldall b
B s dla O gun ¥ JsYl dasl Gsall § Sl esil

bl oLVl 0dn (o IS O U3 mag

8ole JS a8 hadiod SSI gl oisle (e gie 9o bglskls
Cododb jUadY) Ggumg i) dshady dhaludl lpaslasy
GSR9 amy o asy b oS dlge e Seim balie

oleie & Uoglie

dLalally Bluysd! Jie 33,2:b) 2l ibisSe &3y S ¥ 3]

uiloie adlis Loy dYsSidly LUly o) slog paslly

- ‘

A dusrasan b

bledl 5383 slsbl e O 58
lpaslazy belsdl & bole JS Taazess
Olley code (e Joloxkl G582y LS
o5 lpasy Jslodl GUsSe dad 5569
G diles Jio dhwn Sl pamy
iy sedlly il
:elaﬂ\ Slalds
e Lol HsSle Gyl lie Ll &
2o
Jadledls dusloll ol o 3l - 1
Sboyl g IS paslas JI Bl - 2
Jdlbly Slilslls
v o lpasy bl Jadl - 3
 slesS o a5 Gl
2 <la jdal)
bl
ilzibl i ool
Hetrogeneus Mixture
owloeth) b glsxt)
Homogeneus Mixture

—0

Mixture

Solution
_




Al lalsSe Sud 5 Y 3

bslsll ezl guoz & Luiloio §553
Ols pailasy EbgShl od Jasissg
O sag Wy gelbls sl oo Uads
Sl bl g 48 Ll gl
Slas 5555 sl skl el

O 755 01 09 bold) shizl duad o dslus &35 Bibkay ilisSe 1 badlsd sy Juad 55

Jad oS @ .. pug slsg ebleb (e dalud] GlsSe Jad) sl pluasisl diSg dgs sl lyailas
bl &1 0 1igls Loglad) Jadll zed dis,b ) glisy (Gzyies 28 OMlu) sl me Coll Dol
A o lpasy Jas sy Gl slgel) dalisdl pailasd] e slexsVl adll dols day,b (I glisy

Jadldl Jad § Jesitnd T.sz:.w 29 olaasyl dsydg Ol doyog dewublist! :aslasd] oda o9

0 sl @ Cupll hals wie [“ : ‘-;;;;; % t _7:

W me o3l Jslum )
Ay dis Coill dadn o - / AT
Sy A et o 8 '_.-f y :

byl 9o (il (e Buk el T
osilaie nd | R ,{




OlsSe Juad (S S s L3I slskl pamys elbl o (Ushons) Ludlonta U slina ypeial] 2o dmy

$ yscall elo
Alugy bolne CUsSe Ly Jatd dlas (g plaiil] dhpyhay sseiall el OlsSe Juad 35
s sl BB hlso hid Yol e sl . OUsSU OLde derys e Tolozsl a1y 2] Gialas
L 1ms JUEL) 50 § ozt 2] o Sl isSle (i) sl i S 039 @y A &
Aol 0da wisg Byswl § Ghad phidl dlas U3 lyyson O 3 4 d51U1 slshl el «Blo Ll

il ddas & Jesadl 5lazdl Gl U1 (2) Uil @ LS bl slie Jad (3 18 0555

)ljm




ESS 13 CBll joye @ uamy 0 ldsy Jiadiy Slge e &sSs dusloio pe Baline clilat) us
Jasly oMol § carad) (Jlommadl 3 §5) 165k Lgle oo SlalalS Sloaihl sy Jling LSLs
Ol Hly &y o)l 38 O 4S ooVl c a2 65 elo 89,8 JI oyl sy ] Ble bslins
359 dlgb duke dilee Lagd Taz Bysall Joyl 3B Ll 80, g8 § Hhrudy W s Jadss L

A ddoss lglad

e _

(3l=e) Wbl mo Joy)! sl e dlassl Jeyl 565,

-

Q / d

(5355 bolins) eI g S

P Lilaitl JallAt) g g3
Yo 3lods ¥ ol e 555 dulote Jadline 1elalaiuatf — 1
Olows (o Hs55 3] duslovie hadlixkl odn 553y dse Oloyie
Ols -4 4313 3555 Of 5o Yy 15T il § il 555 Tz 2255

Oldsud] e dlie] a5 plsall Oloxiing Gl s (o 58I

8 e 5ole 33185 lad (953 dudloie Jadline dsi by g 43l — 2
Sole Ll Y (0 esdll 590 Zie dunns ay5T B3lo SN
O 5o sl Taz 885 Olhd (e G bsle 4l dygps
588 3 & diLo Slga e Sy I Ole-ll ISy eslsgll Ol
Joass Slo & Llo B3le 3o DSkl dyg,all Ballls gy Sobe
8 itie BB A5 Doyl Solll 9 gl (o JU) udilly

NEIESY R-NIAR

<

§ &gyl Jllobly Glalell o $31 GBS (S I g



Alilug dile dals o bglis Jind %Lﬁ:

Dlad i oY o) @e Ssls]

oleg e ol -5l shuan - 2 due S i3 dBy5 - =B -ele -y -ixle

ol 3oyl e S § slbls als bl 5 osline 5351 (1)

Sl ol 3 elallls sapaod] Jolodl o zadll il o] ol il B35 261 (2)
el Jad

§ gtttal 13log JaoYT 13ko . gadl] Ji1s 591 Sl Sl ptona S @

3 el 13lag oW s (3851 el Jslons vl (4)

~ \ h

PEPRRREY

§ Joloehl 9 din &0l Loy § Dsldl Lo @)
iz & lasls skl s 33l (2)
Ao JS Josind ing bllcd] s B,k 3531 (3)

adlll ys4ill

Sopils gubsline cials 131 Gy 13k (1)
elogd) dlig Gl bglskl £ 55 Lo« J3ikl § SEYI mhid o elsgll Dgambl sLad] 3B Caws
Y

I3 by dusiloe Tl Eibg sl

- ] Jle B0 G ol A3 G Bsusnll 25 o  Bgenll b i 53l 09500 Olisd @b [(3)

_

ay



sl 5 5 jall Jal el

€ Gl gl Sy s

Ol clo g oIS 3 Tl Sl s s 0 3,0
OLsdll B 6l Sl Bosys sl § Sody Bow Kl
felll @ Sdl Oy loaze Jasy g3l Lo clb) &

§ otudl oy (Sl wsSe) Sl ALS T
a5hsh pobw o Sl Olirye Jadss 3] (myadl slizsl
pileie S Sl Slizze g9 slbl Olyjen halissy
slutbl slodl BIIb) €3 e Jugs bl Olyser G elatias
9 kall Sl d5,L HBYI US Ulsss cadsdl el JSI
Joloehls uilouib) boglscd

sl @ plasl dluse ge5 W § LSl L3l we
Euizl il sans S9ds GIl Solll audd Jsloxll &35S
Coibl awdd OIIL Cuds Sl 8ol Ll «lil) (Seul)
Jolobl § QI oo ST dipud ple JSCy Codlls (W)

abgill adac
a4

2 oyl

- A dasresan b

Ol 053 ¢ duilzis adle b
L dile ol Ablu ol dubo 5SS
G QI deS I Lol diles 13
bl oo Lo diaS & 935 Of 0Sg
e oy 8ylye doyd s

aladl) cula
10 e 1ol oSl oyl lis Ll &
ekl 958 oS ool - 1
ddld) e dalises Telgl Gaiol - 2
Lol & 3,35k Jalgsll Sust - 3

s <l dal)
Jolock!
ol
RN
Solubility oLyl

Solution
Solute

Solvent

N /

alia —— ) dglaa

ek Bl e oo 5 e Bole L9 et 3Usl s Jplonl 032550 055 31 el Sy

L Obgdl) ALl e Bole lgde Bl b Code @ Lo Bale Ci9d3 ¥ Lewisg (Obgdld dL 3ok

Al Jlos gz A3k ol ddo of Al Bole Llibly Wle Cudd) b HeSu LI Julexbl dss

Ccodd) Al Lasuss Jelsd) Ul oY eldg

0528 LeaSoT g J5Ludl Skl 9 L1 G555 (sl 52 ) Julloma e Vlio dyjlal] Sy il dss

sl Jloeally . 39 by 8138 @8lady Ol S35y Ol weasSsl Gl (31 Q1AL Il

-
: LA Ei.é.l;.&m
. <



Aodl § Caibly CI oo JS Jloxdl oo g sl i § S5 (Lo - L) dBL) JIld) - 1
(BLo/ CIILT) SIS anle (o 5% 9 (Lol Caddl) clo 95% duucs & suan 5g8 J5JI & LS . ABLI
03T 3 o ST daS § OB Gam] e dLlB TeaS Sigdss Gl - 5) Jllome ol 5Ll Llel - 2
Lo y5 78% oo edd] IS 3] g2l sloal! § Il o LS Sk Loa LIkl Coddl e 35 0
Ol JSasy Jsl G He5is d DSl 6,531 Sl Lol ((58) lode dsg die

Wke ol Lo 555 O (S SII LT Lo Codll lgd 555 3l (o - ibo) dulall Ll -3
bilead] o dilo ole GIibly (il oo IS o S50 U oo Teses 58V dlall Jdlexbls L3 s
d3518Y Sole e dy3Mall Bl G355 01 HSgs SST 91 5338 (3 (58 Jgloms dy31al) dSiudl lgiog
B9 y09 858 ST Weall dre sl 9381 e (5205 Il Ysall dS e lgiog

Au Cadll &l Au Cadll &,

\ Ag Ladll &hd
S
)
: O YA JERN IER N

A

dnd B

kol O dalisne iy Slady dadlly dll ety pldl ol oo Lol Bl HsSis

Ikl Bl S (1-4) Jsasdls LSl dlo pés T dmy 31 Candll ) 3] (LSl § Jguls
JIlb) E1g3T Gasy o (1-4) Jgasdl

el odbl Al | Ol Dl | Jelsxk] Dl

Wl & 058U Sl G S5l 3k

(L3 Obsadl) | Pl S5l S5l

sl & Jsl iz

RO PIRCRCES PR Sk

Ladll § 3s3)l

NeallS Lol

$s29) <lsgll 5k 5k

lsgll § elbl Sl e Ly Sk

sl & 5L e o

b o
Lo

b EbE

"‘

. N X1 c \s
iz 3 oS3 s Wil gl L S I3

o2 8



ale Cuda st

Jlok 03 auds elded] aslos daS WAl yas dio Skl o dyasdl § Codo By 3 gy
& Sl dgmyg Ble Code il oy dlebl e wasdl D13 e yaall ell) oY AW okl
g L) dealad) dayl )l GlssSUT L 558 Y L) duadll Oltssed] oo elbl egie 055 b
855 Jso Obsall Jsbl Ty 8y Gl IV 0] 3 dabatio ygas cpmmaSsYl 85y pzroi)] (33
Aoie Limd g § S oo don Gl Led oz adua)! 3)d Jso lilyes & 4,5 Low 5ST SVl
SV 85 e (§7) Wl &5z Limd 25 0> & onzanidl] @03 0a US wie (§7) dizss
Tl 4] 8,5 LS (udad @il e g5l 1o Jia e Bl

5+

<
S*

Le.‘.n GLA g‘.‘kﬁ 9&;:).3 C«Un‘

S OLsdl Jus HCL esyagll w)slS Jio duadl] slsbly plehl mle dio dsa¥l SIsbls 13l
& Obodl Juasd CoySUl of pomid] Jio dudadll 19 ddel x& Slobl Lol ¢ LIS dudadll SLodd
-GS 05U e S GUS 51 CCly 99y wa3slS eby e duchadll e lydll

LI Bull) e Buls)

(wude) slo ibia Jolan 3S5m Jslae
Ol & s 3 3,358 Jol g
Tolo sl Sl H55s5 Sl iitnn Jslons o Leaoss Ll slll J1 Sl o A8 FunS Eiil 131
Aol a3lie fuany Jolokl & DILT 80Ul deus Sl Jolonk] I Sl BLo] sbsjl ma oS0 S

@



Sl 0 55T EaS Eiandl LS @] gl 35,0 Yslons eady Jsloxd] § w13 Sl 55,5 01 IS ‘i
e QL) ds o & 355 Bus Jolss g .Jsloxb] 5555 3105 (oddl) Wl I (O34

G paw dolus 835 - 1
Olis o V> § Bsdo 3K0n lis clbl Ol jon blzsds 8yl o Jaits ailyo 06 clhl § Sl &3] i
gha Je Euss oLl dlasy ol Ol 995 Qe @bl of L Oliasz oY dilo Code § ulo
O a3y SSI iyl 5 Sl Ol S doaw dorlus Bolsy ailisd de g B3b) Skl o8 LI
Sk (1) JStdly Qbodll s E3l5 63 o lgorhans doluae Eial Bl B35 S0l LS ] 3] dodaw doluce
iiall el dodaw dolus § Cliss LS doly Olde s 9225 Jullxl Ylie

sl u,unumncxw falue il Runpual) el b Bl

S ae yu Jans 3,08 Ua dc yu Jire b e

- . -

1 s
ol

"y d il
9 "
‘n ‘. ey

—

\u_.q.ﬂ.../ 7

E

oo a3s CuSO,05H, 0 (3 saas CuSO,#5H,0 cyo 5,05 =1 sl,

el Ea s
cdall Lz jall GIAL b B lis (1) J<

Jsloxkl ély o0 - 2
S g 5 L Wle G 355 055 bl debes &y §
Jszy QUL Ol )il Jo Selus dyyoall ol gl dilasd
eyl 3B Il ghe g i Jo codel) Bz Ol

okl gu el g 83030 OIS Tplie 555

Jslall el a3 (2) U< (2) ISl § oge LS Olibly

oy



slgalldeyw [ HLaS
|

. 500mL bogie JS ez Suzlo) edd e JS & sl e 200mL CSCul @
| Byorus geal] Osla)l plasial baias] bobly C ulid oo uoyd o]
-3 2V il § Osmball Gomukly ol uel § (o, dalid pol @

$ 13U Blgd & pul logaly § Samy 13l ol § Boomackly g0yl Obgd de o B @

5)|).9J| a.?)é -3
Sl o Edymb ¢ i) gladl § Sl Cols Ol 8 Sl e

iy O] ¢ @il sl § dn el gladl Al @ gl DB

S

N

i

-

d;_cf“_g G9dd dlghl oo WSS 0Lyl depw & ;.blg ;li.w’“. 35 &yl

Codll Byl doys @iy loisd Ul elbl & lgie (5ludl clll & ST

Jelud AS,0dl LyBlh Jume oo duj bow ST de o dlze G
o e dl ¢0%529 a0 e O]l Glise Joad (s
b?lbusbyéw)l.cubgﬂmdplp)ﬁogw @&b&wuﬁaﬁwdlé "ljli”d.]lp@uﬂg ol Oloy>

8| )pdl Gy 333 Ol dolisd Ji5 o ed I Ol Olelis delas

u‘L"J-"-’“ i \

§ eSS (g BSy § Jolntl Ls @

$ sl 45w & §,354) Jelosdl Loy Ols il dubes ogin St (2)

in IS @ Cadlly Sl Susly duasdl Gl e Jullonk Altal has] @
ilil] 5ol

¥ Obsdl) AL Cuo ga Slskl oy Seatl] 556 &S )
JRTENISURSNE ST SRR S @)

Tlhs § &l ol dlasS Sboill Gas Jo [(3)

k /

JM‘ clo

-




g bulsglls Selgall JSam
s bl e eeS)
& Ul & Qbsl Goleld
A by abas s - 8 soall Yo by <31

goall saall j by s B xfﬁjﬁli;l «jsl.v-n i 03 (BopSdl el
CagS) o s 8352k Jalokl Olyhad 155 oy . cagSIl Ui (po ol e e BIALI Solably <ULl
S A1 Jolorkl St sl Ll sl o il yoinall 50 Blo 2513 IS Solebl 155
wlsns wslsall Gauds Y1 Ul saids 65150 &y pbeo Slusd JSams date Jslork) Sied CagSUl 251 I
dl Sl G e o Sate Togas BeS Lzl of o5& eYI I aslsally Jaudl JI Laslsgll o513

.ﬁfbﬂ

-

O gal) anay #lal) BMe |

Seludy sl @ s 93 ool o 8ole bgdasYl Sl
s o933 dilzzes Slge clligh sl o e badasVl

" W

Slall 3 Jallaal)

' L3501 Glagdabls yLsdl lyie « dmadall § 31301 0 Bus Elgsl Il

Y oLyl mio (e 331 e 10% s L 33lhe oo gl sloylg

W3 Olhasey Ohlud! & $s2Yl 363501 Bl (s 25U 529
Jol 35605 Jus 8,0 Al o Slga e HeSus 3135 .3 LI
A5 G3LS L) dulall Ss2 )16 o § T il § 3l 28 s Lot 858 )] GsSis jLe & Lilmo

. Arsily Cadsil) Slgeg gahll e duslus dlgeg o yly> Jilss WBJ

a¥




5 Sl 9 ash\ial) g Q\..U&d\".

Lol Ly LG o, liad) ST ’

=
T Jslre §sSny elll mo oball (o Jul8 lals wis - 1
IVIITR D CPPE— Codd) &S S0l LS - 2
RITRV/ - TS 13! 3oLl imdnad] doludl S0l LS - 3

Skl oo wu) L) (e d5yud) lole Lode e NET

5 ; —

b s U Tom all LY 21 ’

-

fol Al D> § 2925kl bglixll e b - 1

oiiloite s bglse -3 Sl - = ol - & Blo balses -1
ALl adled) dial oo - 2

bilead! - 5 Joylly wlbl - = sWls el yuac - © sl Joy) -1

52 ollly ¥sSidl bolie § Coddl -3

LaMS -3 GYgSid) - > ol - G sl -1

oloxll 53583 wie 0935 Gl B3lL) (o - 4

Jgloedl - bolsbl - > Gl - o Codd) - 1

Jsloekl 53585 is LIALI Bolll lgd 095 L3 Boll) o - 5

Jgloel - bolsl) - = Gl - o Coddl - T

Gkl & QI 0lss e desl) Solll o - 6

puiloste y& ads - s Joloxb) - = Ol - o ol - T
lae Lo Obsdll dukes § 5385 Jalsll (oo o Lo oz - 7

Skl oo - o swald - > 8ylyod) oy - L lad) -

LA8Y) ) geall i o gladl g 55 aoa “’

A ﬁ- ) |




L5 smal ablals S e Ca \l“ ‘
z z -~ -_—

$ 45V O¥lodl @ Sasy 13ke - 1

gl 0 slo 48 055 &S] o deaS b - |
lgamy mo Slastl e bas gl bls - o

Bs bl puadl & yodl elo (o Byo LuaS by - =
L 3la )b e el Jslowe o duaS s -

wojébqﬂow U“ﬁjs‘;ésﬁ“‘°§jtk&fulégl{5w@ml 9‘3“}&“" ..i_z
~ P a -

L LY 8, penll 3 Jallal £ g3 S \[‘. |
. - . -

és,o Jdas

LS9 LAl e g g3 UK YL S0 \[‘. |
z > - -_

Al — 3 — g Al — llen — ey Bl — Bl — oyl — s — ]

LY aaalal) 2o yla LS \[‘.. |
- -_—




~» \ JAIEY Saa gl
D el el gl g el gall

100 58l g (aal gall : ualdl) Juadl

caalgall : J g8 a_all

ae) g8l : ) Gyl

oY) diliasst) YAl 1 (walud) Juadl)

”

i ) o815 LiiboasCl Sl 2 J ) oyl
ks sl g C)\AY\ glm\ ol

| deegll pleolll slin¥ pllly pgedll juac fesiug

.ﬁ

N K UPEYR VY BN |



121 g8l 5 () gall 5

) g1 g 3 gal)

- ¢ sas dlas LlsS!

) og0 c§j& (L9 o

Lol ) S Igt) Dl X@

: Jand) &) glad

Agail] dpaskl OMesl] 3o sae e el (1)

U Jalsny @8las OlgST dmf of 836 § Wlona > (2)
sl 1390 (9HlE Ly e (gl suas 1Y Slghl me
Oslall

L sl oo Sk Wkl § dsasmbl el 51 ((3)
ISy OMlesdl galiy b Lyl o5 LUl Jld
§ Las]

sl syl bilsdss st (4)




O

¢ el gall Lo ‘ :

Jnl pas sl Ogedlll jas Jio Gyl ¢ S8

Sl bl 0dn e Ul guiss Ledis dule Cilas s3I G1ibls

oo S doleS OlShe (asleml]
$ 339290 dmub Flgw 65 Wee

izl dows o3y luaols dosb ) Bod Levas o | , ,
dzphll deas LV OsSe J=Jl Bs 3 Lelio pasd GlSye o) 0l i)y plshal)

oo |olke ULyl saslssdl Jasys olshl oyl dudelsdl

sass () dandl pasls e goton JSIB s ] alail) cla s

el 3,818 dushl Lol by ud] pasle (de ggion Ogaddl | il e T8 oSl Loyl i Lilys 3
Ao ysSudl asle C uliudy plslall cuag) dyyslSs ] Wile & paslgsd] JI Bymil -1

el Sl aslog @l plyal deslie e Lusluy g | -leieeuss paslsadl (olss J) byl -2

Glalestnd paslss WS .Ohlud) Oyl § Jestud «aslg=dl glgil suel -3
agd) L3l :la jdal)
Acid aslsdl
oz 9oill 09l
Hydrogen Ion H )
duzmuSeYl (anlsed]

Oxygenic acids
Os3anll Dudlol aelgsd]
Mono acids
0539,d) 455 paslg=dl

Binary acids
O55l) A3V Gaalsar
/

KTriple acids

chall oo sl LIS Osle

§ 8y Jol Jasta! I (accre) W)
e S0y plall sy e gl 0,8
. , L W el gl SLTS
=1, 2 (ol Lagsb |

=T il




Ool=ll ST 3y oY) Ol ) B3V Ol e puaid] 3,05 d8)9 i
Crogi § gy e galdl 0,8l 55191 G pussis] Gagad] blall sl Laasy
SleasSIl S5 bl s LSl ¢ 59 aslsed
3455 SLg¥l 63s «BLg¥l LgSae Ol 3ol o dodsd] S celbl § SLS b Gbsd e &l 5815
LS ye yaslssdls . pailas e GlgYl odg) U Gusl Bolu ol Kasls Bl cllus S, L1 OIS 13) Lud
doaalod] daall jab sy (Og¥9n) HY Coshl gmgyal Osl DsSe el & lguldl wie s
el il Calizs Wl ,2) Tgyly cglowl)
WM § ooyl 88 ggred

Oluds wieg d=ly O9yS) e L“,.?)l:}:)l

REL SN STV TS SIS AUAY RS p’ > b’
- e -

s (09992) dde 3l HY gbl Oer

H" 5,3 9 )5

RIS G RSN Y gyt Ogl O 09581 8as8Ls

Pt ds usly (939 Sgisy
8)5 (0 058 I X Il Ogaly HY bl gy dugd! O3l o S50 431 gl HX panledl dizeo
HX & H' + X- ol Cily3 e ds gase gl 83,00 3L8Y
ol gadl gl g3l
S paslssd] e Wasll Pl O dzeie 439 58UV Olaglall 8s UM (e ol solall § oy wis
0293348 Obgal Sue I dewd paslged] oundid LguS 3 § Jiis Sl (953! Oyl sue § Caliss
s el & gl e Bulgzbl (OUgigl sus) HY

0539l golo! pasls - 1

Ls 1oty Ggigp we gl asls]

HCl —— H" + Cl~ . .
vl Jio clbl § do woly cg32

HCI ¢l 551595044

- .~ s £
SlgeS )5 § dols mssied Ol oo DsSa paslsad] mues Jo ey J) s

A2 4




05395 S pasls - o
H SO, el ;S asls Jio sl § die doly 532 0 wis (539, Way sl pasle]
H SO, —— 2H" +80,”
039l 3 paelo -
HPO, ebysdedll yasls Jio slbl § dis doly 532 (b dis Slgigyn B wsy sl sl

HPO —> 3H' + PO4'3

ol gl daausd
Spasld] e owd 1S HC dizeo pasle s dhass sl § gzarda)l asslS 31 4131 ws
e 05539 Lpzans § aliss sl GlesSIl laS s Byme dlile aolsedl duaus ] by
(G38Y pate) 313015 spzssu)l Olpate lanSys § Jiio U ASLI (aslsad) JsYI g sil e 90

43V dusld)) 59 .(ng e Sgied ) W9| Y saelgs 29

b+ W ool + 9500 dadS + jasl>

lglial (po
S Y pate polS CL HCL - ch)olSeyall pasl> b+ 05l + gy dad) + sl
S8 Y paie pgIBr HBr  dlwgpgyia)l jasls éle+<>3ﬁ+5)%.®iléz.é)+ub.cl:>

Syl paiey W o9 ydug)l pais LSy @ Iida G « doeuSoYl paslsad] G g ol Lol

’-‘
. . R - . . ¢ 3
Ua.nlpg.ndsbpb djolxn@dx:.»a.” ul.cl@d.dl.w.” O)Lw}”&nbdx” J.«.glb[n .dJ‘“‘

Telen xSdly el yslSg syl



e g1l e 0539

143V Sasli)] lpiewd & g zeaSoYl (3o J31 deS e $sio5 LIl paslssdl -

(39) ghaibl + 51501 gl + 2ol

: Yo Jlad
H SO, Jgo Sl pasls 39 + CoySdl + pasle
(ol e Yo 95ul) HNO, 3951 pasle 39+ 9 + Lasls

:&gyl duelall E.JJ k;\?.‘uSgyl Oe 44“55 3.4.55 e @9198 Gl paelg=dl -O

(b) ghadbl + 51501 gl + aol>

H SO, b Co Sl paels b+ Co,Sd) + pasle
HNO, b s yasls b+ U+ pasls
H PO, b ygbwsll yasls b+ yghwdll + pasls

i e JSU dleSd) geall CoST W) slowd] 0 éldli’w'

s s5hdl] aalo el Sl aal el yolisyaugll paslo «lydss i)l el

s Jadl
HI =H" + 1" b+ 390 + 9ydud + pasls = hogrgyig)l pasls
HF=H" +F" b+ sls + gyde + pasls = dyysldgyuugll pasl
H SO, =H"+80,~ b+ CoS + pasls = el Sl yasls
HPO =H"+PO~ b + Hedud)] + Jasls = b ygdud)l jasls
§ s

dSlaS)) dsnall Gueiel 13l e (panlgsl) nogyaua)l Slgsl sue @Ts)l:ol oY —

48 ez gsdes)) Olgyl dus § pasls IS

A7+ &



algoll Ale polall yifi | bles

>
(1SS dal 38 Szl

i (slo) ) o 5o S 51 eles § s g 2 (1)

Saod 13Le clislu 24 goxd sy Julll Jlgh (] Jsdl § L) a,sl@

m@,\éalwuw@

Paolhe L OV Camio 18 (posullSII Oligs,S) 848 oy J2J & ds2shl aeldl )] @

Tl

(Lg.p 839290 JI33 Y gﬁ.” dlaiod) Lg;&a.” s d.»a.uﬂ oda Jgles V :dhsda)

Slobl o yaslsmll us3 Jos dizeasdls il § dlesitadl sl elyl oo oV a5t g ol (5)

$8,asl

-

\ Y N

T Sloslae pad]
(HY) wzshl 52908l Osal o) Og3al -]
L) yaslgsd] -G
doxaSsYl yaslgsd] -
Lot Byl Log I SUS M 5o ISY dsliasS)l il S) (2)
ey ;S panlog 59,8l pasle -1
b ;) aslg H9d) pasls -0
= | H | RVE=Y: F |l
S0l & Sl paolod koSl diall o (1)

Seldsl paaloy idsynaall sl dslbesS)l dall Lo [(2)

Login IS 026 e 65 A5l CYlee CaSly HNO, 5 HBr o IS s C_o,)/




ac | gal)

facl odll Le

Olakie Ly dlsbl o xSl dusgdl Wike & Jasius
O9lall dlady b e wis .gelid] gl Hgslally J3ab
sl 13Le cplebal] g ny
N e
| Solb) (po2dgall ueuSsyum)
| osal g1 Blas I slag
— Slahdly Oplall dslo &
Ssyan)  labll el
M § pasiad) (porl Sl
oo lolesd iyl (i
dghl oda Ui O Ol

Cszoww ot JJS’

F T AP
/ 4
| 3l o2 i pi &

mlih

- —

} 5
kh

aslsill e Aol Ll Osmmay Oglally sl Iago O

{3 omede O3 H5SS A
‘ /l

o xS dosmitad @) puales yo
L3I Slge ymbss dussdl Ll &

deluos|
ralsil) cila il
1B 9l puyl s Llgs &
:gich
laloszins I aslsdll () Byl -1
Wl &

Baseld) Lime Mé;l -2
Aelsd)l olgs I Uyl -3
Aelodl) glgil J) B3y=sl -4
Selgdlly (aslssd] o suel -5
Dl sdal)
ducd)

SS9yl O

Base

(Hydroxyl Ion OH )

3gag Sawdly Lol Slge Lol § Wike & S JSin Jastiws aslgdllé
s ) 9oVl delial dubl Sleluall @g . d51isdl slsbl dslio 3 dasl>

indlal dlge lyhog selsdll BLES LS dysmll dogasdly doyilly eyl

ol G pall S i

By Oopsy plall 3lbl O9alallS 31 el ial pualbls g30U1 LI yambe Slié aclsils

B39 I el Gell e puadd) 8,05 Byg g9 (33 pualk] OIS 3ol e Busld)] pllaas

A 7c 8



Gl S350l 033l 5,709 ol sl1 & gy Losis (Sye Busldll 01 J) syl sl Jooss

NaOH — > Na'+ OH

s @ susldl (b wis (OH) JawSoyup)) Glgsl 5558 dow dasld)l Glaall joabs
S92 (58 S35 I AubeaSs el Ao (D5 Bos lgesSyy dyme chile slsil JI Gy (50
QYIS Lol 55555 e 151 Ools (OH) auS3 k)

Ha iz ghl 092V gl + 1puSgupe dad)

KOH poxliod) + WuSgyum YOI INVOR TSRV
NaOH e9gall + JuSg)Hdue e2d5all duuSgydue
Ca(OH)2 fawlﬂl + JewS 9 ydud <=9¢.«JL§J| IS 9y dutd

slowls ot iy S slbl mo Jolass [yiSUs JeaSorouad] 09l LS5 & Jowy Y welsd Yl
NH, Lisa¥l Sl Jis gy dols

45 GLS, L éldli‘w;

_J -
 deole ddd- Mg(OH) , LiOH , Al(OH),
Pl s
Il § selsdlls Pl
(QJ[&L]g v\.l.'?LU d.lST OJLA) .B)Eb D‘eﬁ Mg(OH)2 € . Ve [I 4 SSJJ.L_Q
Aodl ST s O dyladl paslsd oS
e SR LiOH poctelll LewSgHae
i) 83L5 LS dlal Bole o BaslaS Ligall
. U ulabl gl Lols (S e Al(OH), SIS INVOR TSR
"

Salgal) dpasldll diall gl ol e LI

"y



as! gill ¢ 53!
A JpuSs o)l genlzxe sus S doss o @los] e 0555 wslsdlld yaslg=d] § Jlodl go LS
P s oulal
LS9y eg)] Lole) Busls -
podgall deuSoyden Jio wlbl § oalil) dbB Susls JeuSeraus desemme (o eSS § 5SS
NaOH — Na'+ OH' NaOH psruliol deuSg)ydsns KOH

KOH ——» K'+ OH’
JaS3g)) &35 BasB -

. Ca(OH), poxad S WS gy 0ue Jio elbl & Sl LB JwSy i e gaze (o QNG
Ca(OH)2 — > Ca’'+20H
:J#“ngv\tyl Cb..)ll.a dueld - d
ALOH), psuikVl deaSoyiee o slhl § bl ALB JewSsya00 geslzes S 00 lakse 055

Al(OH), —— A’ + 30H

- §, R
Slests aal

NH, Wiga¥ Blo «JuuSg uup) 43U 8usld Susldl
43y aelgdl) 45l uall S) @
AW sl deaS9 ) ool WS90 poruil] duSg s

adll yuSdill

L8 ool AL saSspasg)l gealono dis I dss AW aslstll izo (1)
AI(OH) , Ba(OH) , KOH, Mg(OH) , NH OH

\_ )
s &




T oY el @ g dalisd) ) deslge LS AT dlge aslsilly poles Yl
A oyl Bang Busldl] gl paslod] 568 e ducd G deuddl (Al lade dadsyg .4y piudl

395> & Gty O Joioel] (303 “B 58 panlodl” 095G (PH< 4) 4 50 ST vz )kua)] 03,01 055 Loaas
oS -chyshuwsdlly clon xSdly cbidly cyslSorull asle dSLEl dysdll (aslsmdl Jodd ddlesS
LW Sl ] dunadlg of sl o1 @)l § dysb )l 3529 wis Logas slhl ze Chisy Jelds Ol aslssl)
o519 3lodly Lasll ol padly ol) 15 o e bl & Obgal) ALla)] (aalsadd] (ass 8,50l O LS .55V

L) 01 3 s @I 5l oty O 356 Lo ey pasladl o Aol 3,00 daddlme
Al B9ym ] 6352 Lo slod) latuusdle wis 8,8 8yl W9 depuny doradY) b O e ddola)]

S 4235 15 8ue sl o 8, duaS £)53 el Jgwuds (sslshll OVl § plaseiad] O o) 139
Mol e de o presd] Al3)s Canbs) J3Y)

Byo s O 559 “Digd BuslE” CS,A (35S0 (PH>10) 10 (o ST iz yag)l 63,01 OIS 131 Lol
£3ewlsdl LS9 ey posdgall deuSgsdun dysdll uslsdll dods .dSlas

O3l e LAl Jelas elliS . &Bylo Bylyo late Camaiy elbl mo oy Jolas of Loy aslsall (S
Coay LS o] G doracVlg aledl § S (Al 4] 69583 93 Lo o] doxucVlg aledd] e 3552l
BLeS) o Y oyl QY spaslssd] s Il Goymdl e SST &slall Slsll s desll Gg,dl il
oaslosdl (o SST aledl oo lgll3] digmas saais 485 aslodl] 95 3] L&l de sy

Al e allile aslsil] Cadsa) Oslhe sl dud 51 tlall plosciadl go Joliad) Cagdaidl

Lloodl Olume Jlosiwl Loy A Gy 5 palls dhse 0553 O 66 ddbaSd Bs,odl 2lhel O
Lloos dogll/ 5 Dlozg LbaS O3ladllg dewlid] d3LaSd) Cablsll s § L dowmall duasill
& ploeadl Jio &J9Y) Cblewdl 834zl 355 oo WSUI LA ()90l (e G900 ol (g la]
odoll Sladle s obsly .i5ylsb Al ol Eidlo ¢ 589 Ao § ) U (65lskll OVl

\A A A A A

- L 8uwSse dobo asT dsle oyl jhs Jlead dLB dsle 8uuSse ooln)

W



‘Js\s;ﬂ\,ﬁgu\ym_
: Gl b US @ pusmall Qg 75 ﬂ

............. Qs&.JJ‘ as @ Dsps,u el S -1
sl - TRITRW /B b s -]

sashl & 5y gl paslod) - 2

HNO, -= HCl -0 CH COOH -
............. delio § popdgall JuuSg ydun dueld Josins -3

Ogtall = Spasdl -0 el
............. 05394 G sl b s o1 - 4

H PO -= CH,COOH - H SO, -1
............. bl &)l § Jostiaad) paoledl - 5

L)sBSoranll = byl -0 RPN
LTIV I RR— e $515 Y Al aslsdll (e Ligedl us- 6

N ** - OH -u H -]
............. sl sgal GlasSUl gl - 7

povpall wyslS - psudgall Gls S -0 pesdgall deuSsyden-]



{ S
Ageolty Le 21 0L, Sl A

g -—

YV T P PRV PE R SO— Cbgyl aed G slre § ol I OLS,L o) -1
Aelgd LEUI e, SLgl

pasl> H SO, ety ;81 ganleg 39 v sasl> HBr ¢lsg,igyis)l pasls - O
RTSLY Y| P

............ s 8yhad) Slgl) e Jaslgsd] asy U - >

g =

dongd) Wile § dB8lle aelsd) dlial 3 5 panlssd dlial 3 das \Euu‘

g =

faslsdlly paslssdl ddlow Gy e iSe S \Eu“‘



J el B Ailiat) JiYal) :’j\g AW L& @
) X

: Jand) &) ghad
Jostad 143 LeS dlge 098 o J3ibl § BuelBy anl> nisd (@S

Dlgbl & 5 Camsw la3g) psety Bolo pem Yl gall

§ lymos @t g ) jeol Gsile Lo gy 5o 23 (1)
s lghes U]

1hds 4815 Buw L5 ,85 dAdS V0 3o dhwgie U e s @
S l5S) 51 sl bl Blaas woalll e dolsoy Yl dinall slbl oliazed

ol 05 § Bsilll s m05 @l gkl Gao (3)

Skl e Gsalll s e ShkS Gy ol Sl (4)
Bole JSJ dlastal Wis Bsalll s () 5 JasVs ddyill

Bl 1ig) Sasl das Glysk Jsie 3 blasde Jo

elo bl LS (ylha

Aol ddld] Silslyo] elelsl oo oST



. | a8 1) g daileasSt) JiNal) | |
g.\..j%JJJ,-,\-QJ ;‘QJSJ Cal “L\J ICN)X)\ \

¢ Shast! Jaloll Lo - —

eeas Gl e shiall ¢SS dsdy o CdasY Ley - 4
TS o Lo ks Osalall gog o Lois jame s Osby Gyl Joastad U1 d5la Sl Slst
Jlo § oSN dsdd yamdl il Osl duass O &8935 13keg d3y0 5] Ghsiy Jglork) dmods
Ty Jo Ogedll gSed O3l ns3 Gosb o Sole
ASLaSI ISV Lgale 3D

. % alail) calais

Al JSYWI I Gyl - 1
N
h N L/ Jel=bl g o

yelll I I ¢ 25 (gelalls | d=dy eled U .

Ol d 03,31 Og) 58 Oglally (5,51 dshy s e s Ly g )yiee)) 03, By=5l - 4

dostiad] Ogolall § ducldll d925 o AVs jambl i) EARPER|

Lie ol aeYl osll I 55T 8ye Cipss liSU ccadanl a5LasSI) S5V
ol L) glels Lgolas @T (o) Gsaslll iSss Chemical Indicator

pH (Faz 9]l 03]
\ J

%

Susldlly jaslsdl o suel - 2

e Ldlgll nsig JSYW) gledl ool - 3

°

" pldl LIS
-\"I/’/
v

,“ (e Jgw)
3;' |

Lye Byls] Sy dieco ol Jslowe diagy 0555 LU ddlasSIl 3l5hls ddluasSIl slshl me Jlod] IS

I Uslorll dzads (I G ysal) 3V sty - ddliasSIl 5V Lgede 3l 0sll) nis 305b oo Bols
Joloell (Dsleztl Jloxbl of daslall Skl § lgis Caliss duanlod] Jlbl & diuse Olell (ks

acld)] ol duaslod] Slaall b yaas Y gl Jsloxbl Jalsih]

) ¢ &



Jin aslgdll- ganslgodl S5V uly 8,3 dbgasdl doys § Ol o L3s) piey I S5V

OIS Lo (dasubs dseno OIS d8yg bl &) puaddl 8,05 )9 o) (JWSI Jithl Jdog (liadsidll Jds
dl sz @31 am1 Gl OIS Lyieg dedslod] Jdldl & Yl Gsll U1 Jgsi I G391 sl
(SLsld))) Lueldl bl @ 33531 0ol

Sslil Jglokl gl | gmelodl Il g) | Jalshl Jslnk) 039 Jadl
AN TN
| oltadszall
"&} '5&2 '5\\7
RIS

P Jsdll Sakl 508 JawSgrasgll ol inzgrasgll Slsyl e g5io5 U Jlorkl sz O Les

JeaSoyaag)l Olsl o 551 rorgyig)] Oligal Ol 131 -1
Lasls Jgloekl (9550

o9yl Olgl oo S Mg).\.:.g.ﬂ Syl oS 13 -2
el Jglobl 0650

Lol JewSgydua)) Slsly nzgyiup)! Clsl CO6 13] -3

Solaze Jolorkl 9553

——
SUslserl) Joloekl Lo/ § )5

) s+ &8



PH s g jaell 23,0
Logold e 551 Logly il Ganlod 1515 el yslS9 58l sl Lodas] odslone Cudasl 13)
Slgwld 5Ss aSs Ssknkl G H Oligal 5255 (e Jslonkl dbgas doyd deitss S Sddgas 55T 0550
doasldl Slaall yeabs e Ugsud! Y dd H Gl 5.5, G doisd Jgloxb) ddgos doys O

CHY Sbgol 5555 8L 3 Joloxl] ddgas 315528 Jglonell

(:Lz” sl @y
 Gzade) 03] ld ii

Loudd 0,591 Lol 65 05) IS Ol ke s s 2 8,55 Losluorl o clalel (yiygial] Coaonds o

Ae3,4) 1Y) degoce o dig) ()l Bys Jy S

13Le SOI9YI o dlerl (3o Jostied G| (2,31 Lo slasSTl suse @ Sl9dYl 0 Uz gs Lo 1S
01N BV s

6315l PH (ubis GBysy olidie Jastiu LusB 5l Yolsie o Lusl O 131 Lo Jsloed) apusc)
Gz 9)at)l 08,1 ol pH (ulding . B (nme Jolod dusldll o) ddgasdl S0 (uady (uzgyday]]
(14-0) o 2831 oo

OH Oligyl 557 sl a6 H' Olgal 555 0Y Jslsite Sl slbly bkl clb) pH b3 wis
el 5 (PH< 7)7 (o S8 dodaalod] dilloall (5555 Lois « (pH= 7)7 $olud dJ pH dad (5538

. (pH> 7)7 oo »S) Lusld)l

@



Joloekl @ b paso pH (ol dols 834 Jlosiul Lio Jalonel) pH Gulid) dilzsne Gyl Jlin

:000) )9.@.” @ LS .4 Ws)%-” G§)J| QA@ DB.U

55 USh e 05535 PH. b 0 dad US is laig) iy 4853 b3l (ool 55 Jlasialy
(el W) pledl Al Bys oo db il ol 4355
833 818339 ((H") 35,3 80L ) gl Ushoxbl ddgas 8L 33 &5 pH iuzg yuup)) 03,0 dsusdl deddl] O

Ll & Lt oo 58U pH olide g JWI JSEI) Jolexbl 3 (OH) 5555 85b 5 sl Jsloxkl sl

PH gyt 030 poldo

Wisa¥l Jsloe Ml pane

clo ] o0

(€ ) g

$10 &) PH dod Jglowe JI odlidlonadl) Juls BLo) wis paban glll golll Lo e,

j so B



ALl igydco JloRiwly dacldll ye polall juoi A bl

»
$Basldll o pasldl 5ud § Sl 09 e Jlostinl S o ppasy Jluy
X Bl el as Jgud] i e DoY) liSe

o )
w Sl L9 e J) ( pasle) Osaslll yas e Olhd dslo] wie @
-

4 281 O J) 5 gLadl Ogd ol SN 13Le

psdsall Slgy S dio huel Yglowe i) 13 @

3081 0g) Ul ity Bgn gLl O9) 018 Gl Ige0)

55 ) Ll g OB BVl o Taslone Vglons diingy Ll dLe] wis Lol @
Raslsilly (aslsmll (o ol &l oS lasial oS¢ Jas Tglid] o) 5 e o (4)
Ll § el Loy § 251 gl o blad e bty Jo (5)

~ \m ~

A Sleslae saal
S5l .55 Lod o1 sl JSLed PH s yisall 03,01 0 151 (1)
99 55l 4 amrssag)] 03,0 il & 0yet e pledl iUl adl gos 51 0sl1 e (2)
Soglally lglut wis 081 Ol U] pacdl parsdll e oS,SU1 dy Jgous 31 [(3)
oendd] By 39 O8) 15 13 . madd] 8,5 By 8 rblis S ubals sy (1S s i [(4)
3lg dgSWI dsuds e elolitul bo eVl Goll JI

Ll 5ol
Soaelsadl & plall a1 Lyl Jsos 3l alsl Lo (1)

$ puadid] By} B35 U e plsdl CaslSU o s 1Lk @

_ /




g5l kel

¢ CﬁLo‘ﬂ Lo
Basldll go paslodl Jolds blas ,ol eVl JI Gy
( NaOH5ueB) pgasgall duuSsyduds Jslme Jlomiulss
Jsloe (HClaol>) bzl ¢ly)yslSs)uap)) pasls Joloce
B3V yemVl uaddl 8,05 Byg () Jliadsiall
Olghs I8 .Cuwdd Jolog dobe ‘?bgjm B9 dylhad
{45V st
819% § padgall duSgyud Jslow e oo 5 =0 -1
BI5E01 05 (o 57 518,13 ] il s e
SBLOYI ds Bysl § Jsloxbl 9g) i J
Isloe I Cadsell ely)slSramll pasls Jslome (] -2
8yhatid 8yhad bgyshl B0l § pardgall dunSeydun
$ 12535 130 . potuck! ely o)) ma

$43LY1 dsy Bysll & Jslonb) Og) Lo -3

N adsll el )slSgsapll sl Jslore
-

SRTRRTERTE S SETN NN NIRRT R T ﬁiﬂ
"

ps239:a)l LewSgy0ue Jslore

o vasldl el oo gty <Sye b
duelal Cioghl Hga¥ UM (o Bus ]

aeldl Gz 9ydue muwe 9l pazy d=e
sl & auld) wis Yslaie Yglos O5509

radadl) cla i
0555 aSy pMaYl ise g8l -1
2V polss () Byl -2
lazeauds MYl glgil o sual -3

:cla_dal)
Salts Y
Hydrogen salt SV TIRWIIR IS
Ordinary salt $olueY) &b

Jol=dl Jelas

@ eutralization reaction )

g psedsall w)slS Jsloxe pse0sall w)slS Olsly
NaCl




Ol oo Gboysdl Grgull § Jsledl Og) Joms et 550 Jolsdll dlje ] Jgogll O Lol -4
(Ol laxs) Ol eaas I g2y9))

sBy301 pueid) 8,05 Byg Leaso] o Bl grewd ] byl Grsl § W Jslorkl i -5
o] Guaddl 8y0) &89 ,5Vg

oeadd] 8,25 Bhol oo § Ol S pus JasY -6

W Jgloxblg Sucldlly paslod] o Jolsd Jelds Siguo rpatistuwl -7
disgday e Vg Lasl> Yolow

Lls Jslok) o slbl yov i oy shae e gl Jglodb) ovw -8

TGS Sy Tool) o o) Le Telbl j55 sy LY § oo A0 Jo

JuwS9 )l 8uel8g HCI Caasl] ¢l yolSgyuupl] yasls o Jeldd Sgus Cdasy el Y bled! e
oo g LS 8usld Yy Lasls Cuwd 3ok Buclilly sl o Jolsdl Jelds z5b . NaOH fs_pyaJl

HCl +NaOH —»NaCl + HO p 43V dslsedl
(aq) (aq) (aq) 2 (D

0555 e i Cl aslonl) Ll 9591 o Na®™ Baslill ool ) 3l i Jelasl] dslso 3
el 55S ds panl Gemrue S el (plelall mle) pasdsall uy)yslS dols

Cl + Na" —— NaCl
Clyl me paelodl 3o Al HY Olgyl slosl g
S elbl) Jolskl el 555G dusldll (e dosWI OH
Jolsll Jelins o 3 (e

H + OH —— HzO

e (Joldl Jeld) Sueldl o anlodl Jolds 5ls

sl ysgasy lowdlole gopsidsallug yslS plo geazss s

¥




@ IRy
GSH el (sl e pamy Jow Suslal) Cagbl oYl Dot e ity g6 Olesd MY

Aoz ydue)) poadgall Ol xS mho (553 S Jlie . Guzgydupd! bl
NaOH + H SO, —> NaHSO,_ + H O
cosbl sl Do e gind GBI g s Ll

SN oaeldl Gegyie mws Jow Sueldl
2NaOH + H SO, — Na SO _+2H O 5139l ©lipS glo 0555 & LS gslasyi pllly
83LS Josiuy CaCl psedSII upyslS pxho M dliedl (e

Jaordl 92l (e digh)l polatel e didil o dyshy)

Bsoun (CaSO ) HO &l pspad Sl SliysS xlo
ol oz dde Bl 0sls pay]
Glisdl &) oy pusdl Olysly S <l d3La) wis
oz LY pasiug ogllabl USO8 clatd
el ookl § y5uShl plhasl] ce) (ol

psav5all dyslS Jie anl Os) OIS OsSS MYl pasy

OlSioy gle @ LS gme Os) OIS (6,20 (plshll o)

%5511” QADJ' AJ)g.lS &Ln <CuSO4 c-lS)).” uul.'z.«)‘ CJlI.gJ\S Elng <KMNO4 L”,.o:.“m.u QsJ §b fwbg.«)'

] 3g) 13 FeCl 3Lt ayasdl w3518 Lel sl i FeCl,

CuSO,




CMY‘ 3:\.4.@

dusldl g:,u?s_u REDY Ml Sw el k:,JL««..” REDY Ml )SJJ CBL@S” (R
(3) Busldl (o ez gbl §oaVl el + Wy + (GY ) paoled] (o Ilud] oY ol
KI fwb’sgl Ldgy = ¢wt3941 + L+ oy
FeCl I wasdl ay)slS = syl + o + 56l
degazmaS b degacme 3o OsSie Wl Ogal (e 0555 I Yl pamd (6,5 desws Jling
S gl 65 OligaySU1 sl Sl 5l pssigad]

(Ga)l) Busldl (o ez bl GVl el + (38Y 52V degazs ol

Na2CO3 f&i‘)&“"” + Glbg )8 fﬁi‘}&'a“ Glgs S
AgNO_ Ladl + Ol Ladl Ol
NaHCO, Lz gyl + pordgall + Glgy)l diyzg )l pordgall OlgylS

143V MM LSleasST! dsal] S| @‘} JLs _
pgogall &5
possadl Clawsd
poxud U Slg, 8

A N )
NaNO_ podgall + OIS
(NH,) PO_ poigedl + Oliugd

CaCO, poead 51 + OIS

"‘

¢ J
$BaSO_ s NH NO_ jylbl gl s S



e

i gibl psail] o > el

ERURTINRIO. = RTROCIm | hﬁgl_z_,

oheYl e Jsaml pasis 43
busd ] ceoad) Hlhazal @5 O oS
Saswg ol Jshe § Cowdly Cowl
oo gle Ol Gy Bub os slasidl
ABugrud) peudl e 8,3l

33 ol Sl Ol plusiuly
dihill g o Flu dewlll !
Go )l Jb & Buludl 2l dugidl
i)

lhatwy) Sgus daS e SO Ss @ Col

Sdui) ol & Jestubl gelbls

~ \ o R

@JJl CJ"U e Jgasdl 5 aS .lgd dSIAI CXL:SJI oo wasdl e y=xdl ol SFoS @
?Clxb.ll é Ao JSciwd

Lol 31s pdlel &3 sus @
Sie s Wl Jsladl 55 Los ¥l 0555 &S ((3)
oL (V=Y i |

\ Qg pizt dl sl e Olyhad d8Lo) wisg gl 13 OsSo lxke S Q>/

o2 A



L sl i€l g £ Ll

Tga) Bl ) pgenal) pelal) i

IS5 S5 me demeid) dBl) Oolhock dimwy (350 LUS 33b) e ysgabl bl duss aelus
Slhase @ dolyod) Blall 5559 8ylyod] JaU LS jsgabl plbl Jositun duuaid] &)y Bl

Aana ) BB
ps09:a)l G155 prle eslas losed Blys douadd] LIS blye (s
Slzyd ) ssgabl plbl dad @)l (el ) g ) posulisdls
ekl Josias «lyaSIl JI dolod] wis dyste doys 565 8y,
S5 Syl Jles brall Jle sl glils ol s osLl
02355 0Sg S8l e GRS Lo sl paSIl Wb I Olanysdl] s

.U'oj}” Ceod J9yme Olys @ Jgaal @J-—U

Sl L gl

§ dealial) slal (wlid) umg (gl askehl 0 O9ebl (o cho Lopadi 3 (b3 Buog 5o fe S
(3l o5l sl e zzdlreg yall dalize 8ol dulyy pigy sl S els jabs L (o .y
43,85 sl Los e UL Laslal Lwlds W8 ue Llugy yshie OLids Susl HSul Je Joslly

Sstuckl e B35 8ol polys dulyy duddl) oo eigis duodl dudsdly LiSWIL ylie 132 dltds 132
Bhadl 2o @9 duodsl L9oVly dubl Blisll delio § Jasiud] S Bgorun dgilindas (o

L58W 30 s Jsasdl Jol oo Chll § dlastid] S ez 953801 Cnll IS sl wull
IS § 4518 Cllshul o shill Bayas duddl oda Suslly dygedll Lol pgas Jis dyodl
O3 e Lygdy 0555 I dewlawd] JSLg)l (o dosed dsgame o 05553 esil] pmmmy il

1991 ale 80 Jsl Guo) dsbs 8,05 (nano tube carbon) & gll Hga U1 Caslily g, 81
. S

&




:MJSWJS&\J&AM\JQ\AJM\:\Q\I
X

tazs O sl puseal me AW Ohlsdl o JSU s o) ey ol € luul
-
133391 0ol ] elyasd) puoid) 852 88)s ey Wl yasls Jgou - 1
0o I i) 8,05 48550 3339 Ol padguall dpuSesuse Jom -2
slbls bl (005 LigaYl ma poasgal] dpuSsyun Jelin -3
Aolsie 9l dusl 5l deanls Jloxe JI Lgzlol wis dalizea Blgll ass 8ole JJwI -4
Lyizahy doasls dogasdl Slslas -5
5l 05250 Al Gasl> -6

llg fﬁi‘)&‘a'” LyelS S e ylSeyuu)l paels &o (:3.4.\)9,@.” deuSgydun Jelas -7

b s J< Tamall Lla¥) ) .
- - O -
....................... i dueldl o pasled] Jelds wie -1
sl = slog o -0 3 -
....................... Clsyl 3o gl Sye gelll -2
b Al - > doges e L ks Lo ge -]

JMS’I‘—? é)jyl—g j\a.';yl A
Ol x5 (3,b e uelgdlly paslgsd] (e VU Jastiuss i -4
Dyl - JJl - O30 A

:d1 7 = a0 e prasull pH Guzgydag) 03,0 i -5

duasld doyd - Syl Aoy -0 Lasld) doys -

....................... Isloehl O 17 g i)l 03,1 e -6

Jolstio - = Gasls -o ool |

Wladgidl) JJs d8LS] Wik v, dl psadsall ClgsylS Jslowe Og) Jsmts -7
Osll gyus o o8l eVl -C Golsl BN -1



Exe0C
100ml=1
109

K3

g S @y

- N
m

LﬁJ{M‘ &) gV Gany

©

Ii{unmm{gntm{gniun (| Qsalexeoce

£
(S
N
b

'

4 g fidl) duala




1
1A
1A

H

Hydrogen
1.008

3
Li
Lithium
6.941

1
Na

Sodium
22,990

19

K

Potassium
39.098

37
Rb

Rubidium
85.468

55
Cs

Cesium
132.905

7

Fr
Francium
223.020

Ol dldew

SlaaS W Al

2
A
24

4
Be
Beryllium
9.012

._Ng@

Magnesium
24,305

20
Ca

Calcium
40.078

38
Sr

Strontium
87.62

56
Ba

Barium
137.328

88
Ra

Radium
226.025

18 O
M VillA b
o=l g y9W Jgusdl il 2
*
2 (
13 14 15 16 17 He
RURNE)] 1A VA, VA VIA VilA Helium
F 3A A SA  6A 7A L 4003
30,1 5 6 7 8 9 10
) B C N O F Ne
1081 | 12011 | 14007 | 56 | 18eoE | 20180
S susl : - ! - - - - - -
it 13 14 15 16 17 18
3 4 5 8 7 8 9 10 1 12 Al Si P S Cl Ar
ne VB VB VviB ViiB vill 1B 1] Alumil Sili Phosph Sulf Chlori Arg
3B 4B 5B BR 7B ¥ 8 ¥ 1B 2B wmm.._m_w_m:, uw_mmm %m_um._mh:m umc, omw | umﬂm..% mm_mﬂ_m
21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
Sc Ti V Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
Scandium Titanium Vanadium Chromium  Manganese Iron Cobalt Nickel Copper Zinc Gallium Germanium Arsenic Selenium Bromine Krypton
44,956 47.867 50.942 51.996 54,938 55.845 58.933 58.693 63.546 65.38 69.723 72.631 74922 | 78972 79.904 84,798
39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te | Xe
Yttrium Zirconium Niobium Molybdenum  Technetium  Ruthenium Rhodium Palladium Silver Cadmium Indium Tin Antimony Tellurium lodine Xenon
88.906 91.224 92.906 95.95 98.907 101.07 102.906 106.42 107.868 112.411 114.818 118.711 121.760 127.6 126.904 131.294
57-71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Hf Ta W Re Os Ir Pt Au Hg TI Pb Bi Po At Rn
Hafnium Tantalum Tungsten Rhenium Qsmium Iridium Platinum Gold Mercury Thallium Lead Bismuth Polonium Astatine Radon
178.49 180.948 183.84 186.207 180.23 192.217 195.085 196.967 200.592 204.383 207.2 208.980 [208.982] 209.987 222.018
89-103 104 106 106 107 108 109 110 111 112 113 114 115 116 117 118
Rf Db mm Bh Hs Mt Ds Rg Cn Uut FI Uup Lv Uus Uuo
Rutherfordium  Dubnium Seaborgium Bohrium Hassium Meitnerium Darmstadtium Roentgenium Copernicium = Ununtrium Flerovium  Ununpentium Livermorium Ununseptium = Ununoctium
[261] [262] [266] [264] [269] [268] [269] [272] [277] unknown [289] unknown [298] unknown unknown
57 58 59 60 61 62 63 64 65 66 67 68 69 70 71
La Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
Lanthanum Cerium  Praseodymium Neodymium = Promethium = Samarium Europium Gadolinium Terbium Dysprosium Holmium Erbium Thulium Ytterbium Lutetium
138.905 140.116 140.908 144.242 144.913 150.36 151.964 157.25 158.925 162,500 164.930 167.259 168.934 173.055 174.967
89 90 a9 92 93 94 95 96 97 98 99 100 101 102 103
Ac Th Pa U Np Pu Am Cm Bk Cf Es Fm Md No Lr
Actinium Therium  Protactinium = Uranium Neptunium  Plutonium  Americium Curium Berkelium  Californium  Einsteinium =~ Fermium  Mendelevium  Nobelium  Lawrencium
227.028 232,038 231.036 238.029 237.048 244,064 243.061 247.070 247.070 251.080 [254] 257.095 258.1 259.101 [262]
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