GOE bl




oo G Bre BRI IR

s Loty NSV IWBFIS 2w/l
G sl g{;@d,;f Bt S 6sd 2 260, /F AT 1S J.zuu}J’J Low
o b A e Sl tnd v Qef
mk&'}ca":;: a//lauw ﬁ/b’d/ﬂfﬂj/uﬁw ’.»G) P o
22-7-2020 .t SED/HCW/ 181/2018 k1,
o F
BRIy
329 »—g( u’;«"g e U: /32' /
}{/’15:/5?;/? o L5
Ol ol 517 RN
(AFAQ)S Y L4615 2
S g

& 21y
Sl e los

sl @

> D L T > 0 S
Al o Foni b, e
> AUl @ et @

v

Ikl
{J’Clg&‘ujl_fte

}"}{i’/}jh‘at?
v o ol

v

v v

u../:, “5/7;(/5! u"b/ lﬁg

d/ S AL @

oz
e

AZUIE ®

GViE e




4

+Jnjlxlﬁt4u}tﬁrt7Ju"“’m.s/;uwéx?f— d/"’{ujzﬂfbuﬁdﬂtf@’bg”’uﬂ’f‘@"
_‘Ld/dif}'ld{/,:}g’;/riflié ;
c«l.}l"‘c[}'o}t'cJﬁl?@/vé//:/gte])/{_duﬁo%:é Lo ST e s>

e LT et o T8 P 8t F 0 /

N2 et S5 Ao L mirso oot Sl L8 S
e VIO L PSSt SO X D

_,ug.gv_%d?bb/fuu»é&/é;ﬁ,u}' g .

S
= Garsmsahdl Lnnis LS s s Lok on
47.izﬁui‘wmGﬁuﬁ’f'u‘_);f&rviqu_c‘_gg}u/fawﬁ o
e G
W e (PSSt M e U sl L islah et o=
lko;{/f‘a&kgd/y!?ua,u;)‘_/’lbﬁgﬂlr!/pfwJG’Z!-‘QGCn:ﬁril;’fJé/,;d’sui
S £ U1 ot 3211 Gl L/w;ﬁ&d@lga/y%wwﬁl?u’fJ(d'fL% éguﬁ
AL A1 e K 6 I BAFAQIS Y L b5 v S AT S L § 4
-unnfﬁ»&Lé;d/tgu:ﬁ’f.@@;éﬂwéﬁgK

Uy
j/}f u.(d,/gwk




< s

2

(L)

T ——

el L L

<\ 1 \

33 =3l (Sl
55 cz,,/»d/c«yr‘}/ﬂﬁjw

4 % "\ 11

72 CiydLd

% Y " L\ N\

94 S Sl

120 e ¥
144 L A

161 Sl

s

24

3




12 = Jhplsi
03 = ey
12%: ﬁ.a?u: e

LS enadd 1.5
3 ligus )y
sbdy 17

Iy RS

LD P el 1B

oLy B Tl T

S kesa St S

el Uy i rif e QUL (lf ced ruf

L = Mole) Jré(Mass)

LEE TS AN S e @
_9%&‘; Py

474 =P LMoles) Urfebl-dd ©

Jrduiblegis ©
el el b el o

_Q/Jﬂuy/:ﬁ
! Massri/ v J.mts,»u/ e el F o
I e i e d QoS e

© © ®© © ©

::«U}“jr?l

/""aﬁu’i/t’t{‘l{a‘/ 1.1
1.6 SESL 12
A 13
20 1.4

re ol (§ T b

SESLenb oLy 1

A FRErLL o

S Lyt L Lud L e
S ol

ettt Sisep mduiag ok /6L ©
S

2ol e use i (L e fude ©
U

JLI P e nl oAl @

GG nl s ©

i PSS ATl e fief T BT ©

gk

U et Sy S S A

JIIFSenL e TS o

e Al C-12

GG P AL K

©@ © © @



=y

Mg s S L e L L s S e S e
G et bmeth el re & Pe b d e ne (a4 LA
B LS g6 5} ZaaE S dnlntbodo i e B eyl S et A2y

—e b il S e ke slustelor? il 2

sz ddt i o EL U2 S el e Bt ks Ale Qi Bl (0T
_(JJJC‘!QJWL&VJ;;LMJ@;; e

Jugl(%’/"u.i/t'd/ e Whd_tsl_swel /"-‘.(

v ’,U;:t/ 7

uf"
S 1
oy UGS S e SRS * 322-384

y’ﬁ,}?mm;w&g:hﬁ/%g gd}
&L’g‘. uv/;liiu;/}%d//tiéwm J.Q{CUJIJ/V L& 428- 347
S Lem ol cS

B SIS L IR S EAV T TR VTR 5 460-357
W B SO s SE A A TE i 803-721
4}{5! Uréy

BVes y//gﬂg}/l&i;f Z /.%“7 S 930-862
$rfy




i c:uu?(uu: u@rﬂzluhgfdjl/l»

LT p ok 0F P S A F IS

Zc’)ku

L/.::J‘L;J)}’/,?l/ygcﬁu,?l,/)l,:dm&ﬁ/’prug‘}

gcﬁg/»’/ < i

ST :(J(u’uﬁjl,
‘Lyul,jwmf/ff,@;ﬁgu
gﬁzjjﬁlgg}t

& LIP3 L s L F Y S s
Py

Wt ssdelor® B2 QLT UL S pasmiin
S /vfgwl.wu/.;nfr/) SV 9561y
PN YISV r I e

Yol i

Lo

24013

oHJQuA%

1048-973
Zcivs
1037-980
S
1627-1691
Sy
1799-1728
iy
1804-1733
S
1786-1742
S
1810-1731
2ctVs
1793-1743
i
1844-1766
S
1850-1778
Sy

1856-1776
S
1823-1746
iy




(S

P PR Molar Specific Hoat S e e, 1820-1741
Sy

Jkr slrhupwd oS uifd bl shiee | REEEEL
TN SN Vg $ré

s Seslse S pd v oy 1907-1824
Sy

Jir  HC il TR I ovisr ST 1927-1858
yUE S

LSy VAL b LAl Ganeade G 31p 1867-1791
s Sy

Ly ST PR IaNTy SR PP 1940-1856
s Sy

Ly VAL LAt e SLA 1962-1885
by St

Jd ek YR s sl A 4950 1937-1871
Radio &5 51 g4 s | =34 SUS 62 bost ) Sré

L7 o3 L Active decay

7 VA RSIEPSE B 1967-1887
Sty

N Vit fes il oleisuddod  dass 1987-1892
Sy

o NSO APRR TP W 19741394

Urfer
dg Ya J_,,J//“JFirst Bose Einstein Condensate 0z K4 Ut - 1961
go.( Ya .,J/“JBose Einstein Condensate %r_b/ Lk Jtesi - 1951
de.




811
lnted P Qe Lesbuid 7 egetod faza Un U L1
e Ut A Ludy

%‘”J,l({fku:tflio

‘U’ju'&ﬁ:vL¢/rL},&Ulg’.fx.c‘a)ﬁrd/jj{‘g?%,/y”m,;_u:‘,’u,/?L;,d’_(?é_

Lz e e ke el e ne K Al i F
-ut (M e) 1l ug!» » PVC :gﬂ}l{ff?li :/J’j./:”./ «Jils /Lé.}.'.( Lok

c«lJlr‘(?/ (W7

-Uftdujd/i,@'é,%ﬁruﬁ/%_! °
?wé/;w‘}uc,;g?‘cc)‘f%uug.,f °




VeI s

(22%) i

Wf Chemistry) u.‘.‘;lﬁ d/ Y /*/3/

St os§ U NS = UL et P e /5( SUE e e
e s

(Physical Chemistry) L 121

3 0. Y (B PP /!'d[/“,u“«::d/éﬂd:c}b?%@@vd/‘:{‘%/ &
NSt LS s baf1 23 £ P e Fobms e im0 Ao
(Organic Chemistry) Lot 1.2.2

Sl Sl Bt B AT ek oS S e sl os iz e LSl
et d o S 3 et KT e e EOF e S S K
e b b Bt s st L e Ll S S5 (dyes) 2.

(Inorganic Chemistry) L<0iet #1.2.3

ok e o A L /V(L?Lcﬂ/%/jggalyz§_’caa,gfd S
Aot S G e Uikt 0 EUE Gt L L P e e
Y1)




4

. (Biochemistry) (§ /’{,fl, 1.2.4

JL{"— ufmrﬂ:jl‘agap(/)ﬁf/ﬂé (/i(g/;lz_){,) u;/ll@aliﬁ+é¢uﬁJd‘/idkf§§
JL’I?;IJ@C}/}V,UM@I‘L&JMJZJ: ot dk‘[g@-di’:uﬁb%uluﬁ/}ﬂz/(fk?tau%
G161 23S L - e (o STt Ut 5 Sl S S S Gt ot S

A

T~

(Industrial Chemistry)

y;&/d{;(}/al‘,’u!ﬂlM:d)lf}?’ou/é&{(fk?ﬁ}éﬁuﬁu;"}"

4L§,@/;/V}§gz’2/-§_@{/ycayﬂ5J/’}ggiﬁuﬁ ] ;.6{2/:?4‘; Z/L:?uu(‘l({.(

N9k KU)JLJgK%é@u;def/g
_ujauﬁrﬂéwyihu Yt
4

&/ﬁ/}idﬁ)l’:ofglb}?&!)"aycf |
@ (Analytical Chemistry) .L:‘.".ﬁ.tj..l.Z.g
e B o Lo ’

WSS Uz sz okl u:idfd}z+é¢a,Jy{
-Laéndbvvru:&!fy”:‘;ﬁ,@ﬁu AN
(Medicinal Chemistry) (§ /‘f Jf 4129
T w1 SRS AS s G LS BT 67 20 S
_ﬁ;@ndlﬁ*luﬁ ot Jﬂ!ﬁrt;ﬁ;;i(Dmg)J{?L}{lgg:J;“ﬂ:;/ Sl
(Quantum Chemistry) § A< F141.2.10
G s e P e o LG Gt St o r S
.-

(Green Chemistry) u’ff/u“‘; 1.2.11
_9&’60wcu;@}£Lfdnzsu51/;r&WLL//L:/@!Ln;g)uuﬁfz%éao,Jd;‘f
-t ':d/f/ J '/3/ Sustainable<ley bis =




.L:{Q/faﬂﬁbﬁm (/';./Kdg) :«M/JE{UBL% ul.ﬁﬂ/@/ (Polyphenylsulfan)a&f/égyﬁf
L L i by Sk SSui oS b e Ul b L wflosd PR S
—e bl e

ey § T

?LLV[?E-(;JW(Aﬁh}!d)iﬂf&g/uﬁcbf(j]u(&{(h
te bl oS 07EA o
_ufuwjd/u‘!if&tﬁu(dﬂ&/(uﬁdihgm o
EGF el e B o

O\

S
& S I

(Matter) o5l 1.3.1
?" A ez s Sl

lLJ};f[u}/u)/}lu?C./m/f
J;M(f/u/ia/?u//ubuvm O
Lu“f Lzl};-uﬁg;l:dl.‘uﬁ_c‘-tn*y;uﬁuﬂb
Aﬁf&nﬁ"’m}/&tl?rwJf;d/;;l.‘aﬂgy/ﬂudla

Jé _‘ad}’ia.ﬂ

quPJé-)L ))U;u L/\, p2ll

P bost sl

r'h A

s
=

824
I.JQLJ{/;IW/ Létf /LLJ

l:l;d/calfﬁ W

-

N\ U Y

ol
A4
(Substance) sl P gtz (Mixture) _I »gysl
\4 \4
/}!’L}E{ (Co_mpound),‘y'}ju/ (HomogcnousJ/uL/g (H;;leirxtiﬁig)ous J/)UE:'

(Elemenl)/ﬂ:;’ bﬁ 2 W Mixture)
‘/*fu‘z&uﬁdl?) < 4 ‘J_j‘{dﬁ,‘%/}évﬁ/) LLL"l,l,ﬂf;dyélruu’:j/s' ‘J’l/‘f}";d)}//:’

U Tofosiy (e F ke ana /T | e i fan || (S Fo v o)




al/r“’]d}?.égf.’/

(Atom) £y 1.3.2
ﬁlw:d/ﬁluﬁégufdc;ol/}f_ﬁfc — 02l
s V/ug[&bd//bf/)lg.&gld}g d/g;t
unﬁg:uL*,4wz,/J¢;a1/5uff”ic,ﬂun.:ﬁgn

S urln el AF 2 1202 w

gkt Baind foil 208

ey eter® QU ST P62 IV it = )
Suks Fixly ~utlne e e podia 5L

ALINNAG L~ (L Uk
b
LUK!U!J{?L}' u‘v

DA | e | ok | 5T | |
L Br, | CL, | O | N, | /4

U
ALty )iy
N J b sl v




(S

(Substance) ul.‘f" G1.3.4

i lsrtos® P (5, P L1 (Substance £t & Substance <1 7 o bxr Plosl
(NaHCO3) 5+ & 131 (NaCl) 7§, J_L‘zl/:(Sucrose)/é W l}r&gr lﬁc:u@,&( AL d/ oLl B
T U M

)l

@ .0
& k@

i 2

Fedet 138 (o

rdb&:uuﬁ:‘&f’ﬁ 4p;l.u';;’::alw )
ngdwuffmu’imdwgmdukde/Tg:() ) . -
_sz.;%' JGJQ}'GMIJ&}J&/I]JM&:&!; J&JUT/.:/}}’ d //U/V-)’Zcﬁ(g .L((,J ":ﬂ =

Jf/lfwawé,lff,ﬁmud;lg‘bryiiﬁ‘ /l;fll&.l.‘.,!w&lg’;guﬁdﬁu(ufméhuﬁ

Ao ebor” SUler U2 4 Ll s .. ,
R A R e S Y

ke /Vﬁg/}!uﬁﬁ/,/ﬂu}:fb,fw él.m{fu?u/:’ay(/
“.L:”"?LF(UJ&U,&'HCJ‘/'U?)/Q'V%V’ //l;?: U/:;’U%’ﬁ{t/"dg?t'ﬁ!//?kf@fwu{
Un s Z Ulles sl Uiles - i . .

Semi Conductor - r:ﬂ/-'l’d/‘“‘?’y d/C)"Jﬁl"/“"‘lﬁ’}”":‘L”’/ZO‘‘:‘Lm

v - e bl

* e (Symbols) U 161.3.6

e 2ty 1 A ke Je bl LS vl
-uj&nﬁéd}iugdﬁi.’g{:uﬂ’(&ufﬂw
S»i L/’L‘C“i &w/ﬁﬁ"-‘a&nf/}/&LCapital Letteru}]cj,;/uc/;
(He) & L fﬂf‘ s +bndim’,uz£u;1J;vzu:c;/“/ﬁndtﬁ.)m/»utywﬁ
-(Cr)f,(f)/




carbon

sulphur

Sl 148
_aF S U1 3Use bt S w23t s F1 U5
S #130421.3Us0

helium

A ez Fig < ey =tk
o1 Hydrogen Greek (root genes) H
02 Hellim Greek (Helios) He
03 Lithium Greek (lithos) Li
04 Beryllium Greek (beryllos) Be
05 Boron Latin (Busaq) B
06 | Carbon Latin (Carbone) &
o7 MNitrogen Greek (nitrumgenes) N
08 Oxygen Greek (oxygeinomes) (@)
o9 Flourine Latin (flucr) F
10 MNeon Greek (neos) MNe
11 Sodium Latin (Natrium) Na
12 Magnesium Greek (magnesium) Mg
13 | Aluminium Latin (alumen) Al
14 Silicon Latin (silen) Si
15 Phosphorous Greek {Phonos) P
146 Sulphur Latin (sulohur) s
17 | Chlorine Greek (Chloros) cl
18 Argon Greek (argon) Ar

‘ 19 | Potassium Latin (Kalium) K
20 Calcium Greek (Claix) Ca
21 Scandium Latin {scandia) Sc
22 | Titanium Greek (titan) Ti
23 | Vanidium Greek (vanadis) v
24 Chromium Greek (Chroma) Cr
25 Maongnese Greek (Magnesia) Mn
26 lron Latin (Ferrum) Fe
27 Cobalt German (Kobold) Co
28 MNichel German (kupanickel) Mi
i) Copper Latin {(Cuprum) Cu
30 Zinc German (zink) Zn




-

—

¢t (Valency) ¢™=31.3.7

U A1 JE (Valence Shell) (s 2 AF1€ i _wiﬁ,/&wgfijvéﬁg/mf/’u’(

AUt A ditie v Cﬁ;fguz‘ag}mwﬁw}?uLﬁuéﬁfﬁ,9tn4)¢ﬁJ
_wza“aévﬁwiﬁrJﬁiJ}ﬁ‘mquu?/

= / /‘j =l / u“:l U/:ﬁ}
1 Hydrogen H 1 i
2 Helium He 2 ’ 0 {
3 Lithium Li 3 1 9
4 Beryllium Be 4 ( 2\."
5 Boron B 5 3
6 Carbon C @\\’} !
2
7 Nitrogen N 7 3
8 Oxygen raN AN 2
9 Flourine F 9 1
10 Neon ) k\ v 10 0
1 Sodium Na 11 1
12 Méﬂﬁm - \)\/Ig 12 2
13 Aluminium Al 13 3
14( i icon\/ Si 14 4
15 Phosphorus P 15 3
\\ 16 ( Sulphur S 16 2
< 17 Chlorine Cl 17 1
h N 18 Argon Ar 18 0
19 Potassium K 19 1
20 Calcium Ca 20 2
21 Scandium Sc 21 3
22 Titanium Ti 22 i
) - 2
3 Vanidium A% 23 3.4
24 Chromium Cr 24 3
2
4
25 Mangnese Mn 25 9




:.l/r"]dﬁgé.l({.(

2

26 Iron Fe 26
3
Cobal G >
27 obalt 0 27 3.4
1
28 Nickle Ni 28 )
29 Copper Cu 29 1,2
30 Zinc Zn 30 2

b2 2 HyOUr SALLERL 1 LU ot AL et
6P 170 b 06 NH, Uy 56 1, -t st QL7

JJVLK-BLU?}/};{W":IJQ
(Compound) :«Qf/ 1.3.9

H.,O At

Si0; (&) 2T dw e
NaOH (53 E8) 2T 0 0\ sy
NaCl (L) s s
Na,COs, 10 H,0 (b6 Pse ) cn b fiv
CaCo; AL R) eon it
C2Hz0, e
NH, L
H, SO, IS

CaO




(S

(Mixture) » %‘Tl 3.10
L EAT - bl fe SR AT B L oo Tt & e\ P mlie s
S ES PP Mo e (ol e Ui PG ks d 0T -t 2 reton” QL0121
-‘Lﬁ!’ﬂr’?/:;/:l(_xfu:?(’: cﬂ&ﬁ%uf1.5J¢ﬁw(lﬁ'ﬁ’»d/wﬁ’~-5w/’ ;

(Homogenous 57 ” (Heterogenous
Mixture) % Mixture)

L/}}u{'/vubut/£¢y3’»%‘f vg= J;:’j/,:u}il’u%ﬁbao}/‘}

el b % bar il g sk Qo sl e bme

<

8 e L et Sl |2 PG In £ S | K e o0 AL ust) L
B LT | 2 6 s =lor® § ol |t Pl S 6 e
L ed el oz st e b U A

e dncdonfe



al/r“’]d}?.ég{r

Voo e UBS G SR L0 | i o GRS G S 021 E1 | il = B4 Vs
=% ey s L Lt P

U lstiZimbie ot | e Lk $§ S | dndic urnd o

L/uf;tﬁfL//GJg{,;;! g,Jtny/Li c“_&xﬂrbﬁ/‘b‘i
SR Al us T
93%@/«%}

U o itk KT | bl B | e bS8 A K Pl

ey e bt (ke LK I s s

N~
A\N)) o1 ()

?ujé/(&jcbfgffuﬁcﬂudlém;;trl& _7,7 |

SRy Vd‘/u/ufolf/d;’@u N

by F i b
Legp Qg S eSS T i hitn B
S z 5 5

& Atomic mass unit) dad/&g{d:"/)’&z{(f;’w 1.3.11
; u);(}/ﬁgcag{b;lJv;;jTLUngL.LA/;}’(}Jﬁ&z{Uf:'M (‘:Hf(
ety e ed

(Relative At

$lc-

(

ed b §pfi L4
QJJf":uugL(lz)wKxi

_‘Lanil,«£ulkd/a.m.u ngp(:‘z{u‘%bﬂ’:’
lamu=1.66%107 1)
(Emperical Formula & Molecular Formula)Uy‘JGdUL/ulU}"/Ggﬁ. Y L[ 70sl-1.3.12

Ubndr et e U s e Lo Jod e v bl Ua i St
-U}”/G(}UVA!U}"/G&/%I L‘J:/”D}L/ UJL}'ZL




(S

Us I i Foske
-c‘_v/ﬂw[,/tiqiwiuk:J_n,Lfdulégu:J/dfﬂr/s,
et Sl L S il ®

e SIS U WA U by el m

e bt T R I e Sl

ol kﬂ/;f! éu"b&l!l&{JQ]MVJMJKJ}I@}/?QJ&%CGHGU}” Y

Seblbe LA AUIer o CHLO,N (r
CeH 204
6:12:6 (o
1:2:1

e CH,OU e Sl K3 E 2 i
Y b oUL

(Sussiszr AUsBlze v i i 3UL

b o il L 2l UL ®

—e 2l urd L

e (Fn Fle v listt S gk b s’ ®

/,:J)’LJC"»

(51031, 314 Y6 K106 U P S S6. KO U e CH I AU 7
<

Usr 6

nx (u}wﬂ )= umsdt/
n=123,02s

il/Z:L)"JGJUl/ul(l])"/&ﬁ.ﬁ‘l)d}ul/ z".lc_vy(/)%l T




.:«l/r"jd)‘l‘).éyi/

(Atomic Number and Atomic Mass) u’l.u‘b;lul/:’;d‘:’ol 1.3.13
u"itubft{uklrt?é/fu{‘amgtf/;w‘;uw "Z" e L"n:!ﬁd/u;:/?;ﬁruﬁ(b;!gf(/dii
1% Z Oy gjf:cr/?/}‘l’LJC"-C“_&@JLZJA{VJﬁ%&ﬁu@gﬂj&u’jjﬁ/vgﬂdlj{ﬁ;bﬁ/

(z=8) 98/&1Kuicg,u§_wagagui,48 - g
bl e Atk e I EL AP E Ju,};j/,nui,4)zruﬁu“g -,

A
b L FER T 2SS 1SS gt 4§ i1 U
S
11= )l/.;ju(u;;/?

12=)U.’7L5/u:/b}j
¢=7
C= A

¢¢>5u’!‘¢;iﬁd/uj}4zu!&(gﬂfl¢?

11=2= A

Z+n=A= ed
11+12=A=
23 amu=A=

N

NS’

y 2yt E s &I LN e 7220 A I A=40NGHEx i 2 Jé
i
A=40
7=20
T= )i,c;jd/u;)/?
?=:l/.’."d/u;/";f
7=20= Sy Sle
AZ=  n=addusls

40-20 =

20 am.u =




(S

(Molecular Mass & Formula Mass) @;{ U}”/G/}lc;;{ drg (1.3.14
:.:‘,,/dré'l.
A=44 = $ 20 JC024/;9£J@'LLGM¢:(J{?LJ:5K:«.{U{'IJuk!rt?}zruﬁd:;gh u/

~camul8 JHEO/;lLa.m.u
‘ Ve

N\
LU ASHNOs 1 3UE

f
1l amu = :a;{uf:ld/
14 amu = eJdEEN
16 amu = :a;fu“i!d/O
el FIS R + 1 (el I+ 3 (ddo) = UL/
1 +14+3(16) =
1 +14+48 =
63a.mu =
N
red Vo G

TV e A L L(”:uzruﬁczg U b e
< 58.5amuylly

ek ULy BEAL(S0,):1.3J
:f
26.98am.u = LKAl
32amu= JLHES
l6am.u = :u’l.u?:-! K0
ALSO,), = widls b
(26.98), +(32 + (16),) x3 =

53.96 + (32 +64) x 3 =
341.96 amu =




al/r“’]d}?.ég{r

c«ﬂly(;jlu’f

?L/Q/C)JKQ}JJ:L//G)};QL/)IL}"/G‘JQ/:?!?‘T ]
iz UL A Ui L gLE sy FEL S, (PLJL){?L/,ULW/G ®

AT Z et o O TR AT bty e Lt b
#3800 CH It W T Bkhio

Pl ekl nut}%z;féut}?;uﬁgﬁujam;/?uﬁ:l Fisi sl
_LLL"(gL,f/;U;/(@

H°,CI° H.C° [
S U A s S IS s 7 28  Usls ez e s 1 Kol

< )ﬁ{@g{du'gﬂ)wug}%ﬂ}wm’c‘-
R :uﬁu’m(’iu/‘aL:iﬂJvd;u;&}é@u%n‘/‘/’i,‘g/;uﬂmf’féwﬁf

05 SN e SIS T g S e O

OF U7 T 401 8Usse
("ZI
_9:/5%;6;_/KJ}JTJT _9/5&,&;’;_/{//

L el Iz W E b T FT | S O s b b b ot
4)3&/(.};)57 _ujg.ﬁu:

e bbbl LT et b B




J}uyué‘j:’){gtmdﬂu .9 Jug
G
ALl o Bie gt FT 8

Y-

e ot o KL QLS U
b Jobelor? QLS L4 12
AR R

eyt b b

e batled by 7/
c_'&“» ld’lﬂ..f! ~/7/rﬁl.
C*c:; LIJ,V u"J’ LJrﬁLu"UrﬁL

J/ uy»éﬂé 2»1}1’1;1@'71 .10 dug

sz B n e P B LT

S

(LﬁnJ inld 142

(JUMJA RN AR IO AN AP
J")/ Ul £ Jﬁ‘”4u}ﬁ:,£ fﬁ"‘at'ny t’n‘f:}/?uﬁ:i LL"}’J",‘ b +
by cbx|  CHuH.SO, < | HIP i (He) £4 18

COs, H0, H,,0;, CeH,204 ,H,0 & (0, fff (Ne) W
NH, P, Sy co,| (| U




al/r“’]d}?.ég{r

.:«Ulr(jjtjf

_é&@/J{gL/J!JT/{gLr ~2/)’JT‘)’/TQ’!:)’/T.:{,J/Luﬁd'}@u N
0,,H ,N,,Cl,,CO>, H,0,Br,H,,H,C"Na"

_E R r ez fud AL .

(Chemical Equation and Balancing Chemical Equation) 6/ il v :«bb‘d&z‘gﬁl <Al

e AL B L7 a2 Reacgty
QJ/’d/jl,&,yLutﬁﬁ/j’ujml_wé"{@roduct)

A mﬁ (—’)/u"vgﬁ/?/;!Reactant
eSS e
0 1cient)ﬁU!;ngbf€XLfZ:u’l.t“&?:,u)r‘/li 4
_cL_t'//zlﬂ:(;!ﬁd/u:)V

L8l S S 8 F T2 L Pt b £

}muﬁdﬁJguL»/Jfég{wuug@;é‘&ﬁ»tu;t{owwvKu)u&.ﬁuﬁ
:,Lf",,!d; b"ﬂ/ﬁl/v [ &bl
/7 \

H, + 0, —> 21D

/ Zg) ® =0 \

iy o

l?/ujli‘/:abl/(j.l;{l 5.2

.L;Q;)Jii‘ 4/5£Trail and error /al;lx&l({.’/mg)-‘aduﬁoﬂnu)l? Felpled ﬁo?h&@c))ﬁ'
E S el LS B f ab




1A S P Flnd e S @ AL LS L s ot SO
g

g S S S U S sy 2

LL/UL{)IJJU)&Z!LJ}U?})/{?%»}QJ&{J:J’O.LB'»LJ)d/uJobL»‘;iﬁd/uﬁ:l

Uk S i gt S Sl e s

(‘:1 Lo /’ uiuProductc;anlau!ReactantJ > S é_lg}’fgjf?’( =

(f ty (KC10,) u'f ‘ﬁfl’ ok L 7 L Jer St s

L0 GF Tl (KD 1.5 e i S ek

LRI M e S sl

_QJ)JJQ&A(:’/ Xl,iﬂﬂlrzﬁwz}{gll@'(l} ",51]»;{,
KClOs )+ Oap)

-é/,!/,)lﬁd/uklé:J!}lui»:rﬁl/‘»

JB‘," = Wl

K(1) —> K1)

cr() —> c1(n
o3 —>» 00

Ugwﬂ,«;u&gd/ukluﬁdl}lu]uJQ!JLA/U‘CIMKJLLL@{),:L("
—ut SAS el r";’zéwmugr";siw_))u(
s P31 /Y3 ‘&?cuf:ffulé}vﬁ¢2J)JJb>[(KCI)L//G..A (S
_Unubggjggﬁlé_ﬁ}u]uoﬂ/bmc,U'L:’J'
2KCIO; — KCli) +304y

Jb’!‘ = Wl
K@) —> K1)
c1@ — c1(1)
06 —>» 0(6)

Gore P24 e KCLAS P EKCIO3 bl f S Godas ) 1436 5,
2KCIO,, ——» 2KCI, +30,,,




Jb‘f‘ = el
KQ@) —>» K®@
c1@Q — c1®@
o) —>» 0(6)

_f_thP.pl,uJ Lo

:«Ulr(?l.)l’

_éu)l}"f; ,«/‘&4..5)()17»2: c«ﬂ#laulJl:’»‘*:J/c«bVJ,}Zy/} ]
KCIO; (;, ———» KCl+ Oy,
-ZT;UJ!;/@I;PJJ@/) N

CaCO; +tHCl ——>» CaCl, +H,0 +CO,

N

(Mole and Avoga A6 91y I
% TS Be S nain /16

RILUAL it S n & S b o e

A i d W e Sl g oGt S
oI S AT bl 06 Ut Gram -l S
Jtuétruf;!/ﬁugu(/;wuﬁrt/%fuﬁJ/?J(:ul.u“ilﬂ//
JA.{M(":W?{ T=16.00g= Uluip) (=T
Jr LI =12.00g= AL Kok

Jr L6162 £ =14.00g = NG KR 2L
cldnled§Fe S 0L Pt etk

(Gram Atomic Mass, Molecular Mass, F

1A el B S i S ut Ao A s e
.-

s LKL L7 T=32.00g = ot/ 67T

Jr L0, = 18.00g = Jeflen Ky

Jr L6950 = 46.00g = Ui /LK i




(S

2t et S i ST b S sk TS el i)
u.?

Jrl&b’u%(ﬁr =58.5g = wab'ﬂ/ﬁfl("’mgﬁr
U 16 K25 = 100g = Ul it K6

(Mole) Jy‘l ‘
el fiay P S v &l v e iz bl o Ved Sy sted ) Dt

“6.02x 107 Ldr/l/ﬁ/u,d/b’!;lMJpartlclesu;uu”gfaded/u u
a.m. um_«{u{lr!/

/

gﬁl.{!iuﬁg
12amu =l

A

3 rlflz = c,z{u?lt (!fd/yi/K
290, = (1708 = =f| JL}VJH;SQ
e b 6 = U AU e s Led
Goe
oAl SE

L
(0\ =lor xS e = (@l eSUE )

s It (ij(lf 40:1.5 J&»
i

=)|).Ju(ﬂr‘

(1J20= =L E 58 s

a.m.u23= J&up‘%y

= ISy

S =dJ §2

eIl e

=)lﬁd/ﬂr‘

40 )
Cirdr 1732 —— =03 udr Lfis
23




al/r&.d)?.égd/

e e SUral AT e 1.6 U

S

Fra= 8§y £(C0) ST Bk

o144 = =Ly 880 AT Sk

¢ = e d §(COp AT e

i BEAST Sk x 1 I £ 3a Sk = e ST Skl
/176 = 44 x4 =

(846.00x10% 25T /3l
Y

{3 NaCl /585 = (23+35.5) = Jy LI¥ NaCl

m 6.02x10"Na" + 6.02x10°°CI"
y %

& z
bl i S92 108

S
< a.m.ud0 = = G1d(Ca) r?f
> 140 = i Se(ca) ¥
L 25600107 = Lt S0 L A¥
5L
it edxN, o
N =1 Sussl
9.2 xi.gz 07 13§

IS 1384 x 107 =




-

—

AT B I 1 SBLCH061.8 S
S
180 = (12x6) + (1x12) + (16x6) = UL QUK (CoH ,04) 59F
(1S8 = ULK(CH,00 ¥
_8 s,
Jr0.04 = e = ISy

N AT Py = 517
6.02x10” x 0.04 =
0.240 x 10*' =

¥ 2.40x 107 =

éA\) ) ._“«Ul}’(jj 5]

_‘L&Cycg)féao‘{f(/%u%a’lfé&b' |
LG LSt S30LHPO, ®

A\
MGhemical Calculation) = (L>(}L¢
4. ﬁdfumﬁruﬁzj;t;lﬂgfﬂr,»wl(b?J_,L%l,ft?d/ggvég{
15 (Particles).:,m»zLumuuﬁJﬂrégL_/ﬂ“&£l_§.m4i’r

(Mole-Mass Calculation) =\l>\-J1.7.1

el B v esubentad it oy

S A0 §2

el &

WES o et p sl LIr L e L= d§2 57
sy xS E v =gl e 02

= IS sy




al/r&.d)?.égd/

P Ur b S E o 1B 5UNEL (Ag) 41198
W

K WS IS S d D 5L esle S5t

Ul =0 §2

= )lﬁ(fﬂy‘
eIl r§E
8.5

= }U’.jd/}}"
107

_£nuﬁ£(lj8.5£/)"ﬂr 0.07 =55 2y

(o)
(Mole Particle @QVK&UJ;J}’IJ 2

(@ gL J,:?L‘("ﬁl) ugL nﬂJ.:,u}ﬁ;/;‘LJwiw

)lﬁfd}JgU}

. = oy
6Ky

& LA SUAL Sy 280401010 1110 JE
10 = apFHdsos S

/98 = v L H2 SO
‘ z
46563 H,80
b Jr 0.1 = ;g = SR sZo : = I L H2 SO
250,

/:})/,;}@l X ;!,«;"J}'r‘ =;u»7Ju}v
6.02 x 107 x 0.10 = I S UslL-
6.02 x 102 = 0.602 x 10” = si.5 Sl

(Mole Volume Calculation) Jf GL?(; J/ 1.7.3
L’}'[)?22.4dm3/.:STP1’|jug gJi/uiJ(J%/ é:u,?i{’i)‘a&(gJ/;U:’LLI;’L?;!QJJ}”LUH/
(1 atm 3Ls$olzr sl e OOC.:/!]g/)d/.L;v‘;.t‘/ﬂlESTPJy/?)CL-




-

—

STP § 3T Jo il Jv 0450 A S § =G §5 o) co, 2 &1 Je
_uffb/( 1&&% cu{rf 4 7+ (StandardTemperature & Pressure)
‘ac«!;LAJJf&l‘,{/u’l :J’

2CO(g) + O,(g) 2CO4(g)
¢= Ax, 740.450 = x,
2»22CO0, J»22Co

Ly

X <
0450 _ 0450x2 _ X, = 2 0.450 ik

Iy 2 2 2
‘av/f .ﬁu/f 22.4dm’ 73561 atm /,w;e,,o"c%ww( Jr1,STP

0.450 x 22.4 dm’
v
e S STP b8l e F T4 p AT e 60 45002 St ag AT B8 410,08 &

O

ZC0,410.08 = = X, il

tum (”"u/y{ng: L/;(&&} ‘yf}ym‘ g}z .L;‘:.debai/,:;t:dvlrpl@ﬁ&rl
U

Yttt uRe b e S U E (el 22 e, Pl St o
283 L i (nFrd St e Ssoc bl P sl ol
_u:i&nc_

TS 2 A e PR A RIS 2 MY P e DY U L SIS A
eSS }?u‘uiu?-‘aﬁ SREACINPRIES 9

Ut zreler? QLS A I Uit b L QAL o




al/r“’]d}?.ég{r

uyuéﬁmgég{,_w"gngkg/u.{14;5 L % Jgﬁw'&n;/’/gf;ﬂ!&lf J
‘ugz_ni.v_mJ;mélﬁdr«i,v-w&;g}J Losplefi f

St Jﬂ b“«&”“? S u.:'//" Wes JSubstance o :JSubstance 8 Iy -ACIIR u‘Jl}
-U.?&ﬂakf‘;éwﬂdbeSubsta

T 5118
AU il e
4J’7v§':/ﬁ-w6@.

c'—"at“nubf/r} /u“{u’Cf-@M/u‘a:'ﬂdeﬁ/,}ﬁruﬁficﬁ/’d’fu’( J
U G U\ £ b UL A Ui L 255 e e Z A
el

- 1> STV e Kjﬂﬁue,4/,¢u;}’,j)zrutf vl o E L F e
-‘L)'/JJ.U%"J/J;;)'/LN St b Ly 5L A=Z+n o6 13!

L E AMolect -t NS FI1/ b’ oS e d S s e

L Molee 1 mesﬂﬁ,/ﬂz.w’” G S Sswr kS E 75 e

-‘QJMdru?LLgJ/;wuﬁﬂf/ﬁ%fuyﬁm%@w@“/u‘fd;gg( .

ed T o 6o SF T Ul sl sz UiMole & 7 B oL ¥ Eakiyr o

‘ujji / Ku&ﬁgﬁ(Avagadro's Numbers) I3l §.L~@W@:.Nl :;«g J l-c;_GJg 2,6.02 x 10”




s U 36 #() 22
S ) o2

-c"_c'_u’/gujjh}wgc
WO Wl @ Wkt O WE

Jr Quurite, @ bl ()

< [ lal,-'/ 9 B1C
SubstanceZ.  (5) J ),
e ed)r§H, 80,

02T ()

98amu () 1.Jog ( % (D) 98amu ()
e bW e I s s

JAabdy @) Jfbie (G
et/ /;w;w?.:/um{“' Susziozy 25 iss
Il @) v kB (O U bl (L)

J;;?l.u(lﬁ’lél;" )

SeSe
./..u O LbA @ Lo QO Lbxer (D)

< J{gtbﬁ"l}"n U/@Uﬁgfj@/)
COZ (J) HZO (Z‘/) NH3 (u.a) H2 (J’)
-+UF/GEmpiricalg H>02 ﬁfP’T/“u}u}’ﬂ

0,H, () OH, (&) HO (&) Hy02 ()
b Ut s
(Substance) & (5) J/ @) el () VD))

.10



:.l/r"]d}?.&g{r

aﬂl}//zg(g),w I
?éy‘ﬁuyﬁéé.@@%/ﬂf 1
05t F ko JJ{‘?L 2

SIS
DKT/}’../'// @) JT);;?LAU;:?L () JT/}!(A’:!
vty bt @ \
"N

ke, @) AL Q) =L

81093} S5

DKL S

WV EioT 6
"uﬁst/’{?wﬂ ¥e 7
?‘LJ/V{!&L 2 ’ ﬁ’fdf:}u!u%u/tﬂféyl}) .8

:aU'/(}’fj @) = I
L R T T AT AT
B F e en OIS AL Ui i 2
e JF oS LB 3
Eeolbfel B R S S ens 4
-’élzc,‘_}:‘ﬁuﬁgjgLuit‘«éwéﬁ;té/j(téuf&(ﬂg{ﬂ‘ 5

e iy $on () 2 I
_éu)!f"é/)’&/g,@‘)éﬁ!/u;bl/dj@/) 1

NH,+0, ——» NO+HO0 ()

KNO; ——» KNO, +0, (&)
Ca+H,0 ——» Ca(OH),+H, (¢)
NaHCO, —— Na,CO, + H,0+CO, (5)
CO+0, —» CO, (»)




-

—

e W bSies 2
ALO, , MgCl, , NaCl , KNO,
vé‘»)" (a.m.u)JL/:;?LJJ,,}Gu 3
C,H,OH, H,0, NH,, CO,
?ﬁn%/:d;f‘?_/{.cid/gd/@!(!f 0

_’%Q)!QJJ{'@L/}!)!,@.J)’}”J




14 = ;;de,{
04 = Jhpg®
14%:.a>ui‘u'-‘iv

-&@J uu/”;jmue’%:uu ;?1:;,175 u‘%{ 3
-c«@jui;«k}y‘yc&VU&!

b B e L sl

(Electronic Configuration) J::@' &l }gl

= W1 Sl 9T

I:A;r‘jr?l

2.1
2.2
2.3
2.4
2.5

el § T b
S L Sendbim Ll i b

_ui;/_wl:uJ&gud/uu)’;jmuﬁu?:uu}?u

T L1 L b S 2 mhts gt P S W Fin(D) 7 b
IS e i

e e LS G TEE S oy

eolfel Frefas @

o losSUAGHE Schordinger 41U 12 (De Broglie)

NEAS ) A SO 4

A esL Gl 18 LS s
é;;tyKutif_.gJ}J.;i/TL(”iu

X3

ok J s T e cLu

_ZTL‘f‘!;‘«?L’J/j}jTJQc.LQL/U‘ZUM/G’:{
,’éugg,uWumggzuJyj;jfu:uiw,af‘fé‘fm

(O]

@

@

(O]

(O]




Ry
ugﬁjJGtﬁiu?+gfycATOMosmLup&tgw e
£ § =l L Democritus - Sty & = o
LU Gt epol SE 0 2 2l 1 Democri
LBl E U AL
S et S ol 2 F S S
Luﬂﬁwjéfitﬁw“gnﬁ/?gm f

jVLL/%&’)ﬂ-ﬂb{;ﬁi YL,

R ORY D

l(l:é:uwiLn&;E/)c«U;db:l
Ly Ul

L ) el 1 45 £ I

S92
e & eolo §e B QLS F 1§
% rl}a’l Z Yae 219 UQ-LL G/wl{n Ju?; Z Uszl (::J
o3 (551 ufsufgc,_/ Wil & Uil A S s i @{5
uE;‘ L dfedln iV e 2 ‘//;/’/H»'o; Ry (ﬁﬂu!}gt
u‘b:l u{ Y gt P 39 5 uj"/! Goldstein 5 OIYAY

2okt 25l (5 A b & Chadwickgl 2y o
wF e (K EL Lo fri st

(Discovery of Electron) o.‘.'a:’L'JJ d/ Yl }g /

ez etttk d L et e o u )

Lk 23 4P gty ‘/)/(5) o’




$33En.6 A S S SEns AL
st P $EE Lar 2 ok b T Ui T
ollo .fmiu*a_rgic, F} Z L/ﬂl/ Z iuﬂul
/J:U’/;l,é/) /l?')}/..a! 25/ (1mm Hg) }’Z{)@)KJ :
Y Jlgl ..g JJ{.)/ UL.{/)!‘LC’I/J_/}(L vz
< Qnrr iy § oy =

lgrodes) <~ // L}Lm
f (Vaccum tube) _./

Y —/ J»‘”{u 7 %d”/”’{y{:’%
_Lgt‘lgbj/(Cathode rays)/ Uil sl

AL S L

ﬁ—i Anodess/
. EmEm i
Seui 3t

LIS QDS
ShEehed St e 68 St S Bl S e e
"tgu’}g’/c«’ﬁ'U’L,?}UC?‘L}K}”@J%L?(:UIW&U’I‘Lt'ﬂ/"wdé—u/?u,{j/di
Srnl S b Q7 hnv i L i e i J e ok Ll L

7K L S e U S STk




elor? S (D) U2 357

S S LA S G e

_ujdu.,v/mm’!D,}ngduﬁ;ggéiduﬁjuﬁauéuuﬁ 2
s b el Sue (T s (i d Ul e b LY

-‘Lﬁﬁé,’/;%v?wﬁ'fcu%d/w'“dfl.»%

id:u‘}gl V“,./_Lg}'z !/@ (e/m Ratio) 1.758 X 10" (c/g) ‘ﬁblﬁ» J/. g,
= (Va-0%(

-
£ el & o £ Ut 387 oty
A o cf’l ﬂf-n/ul/ﬁ}[gz =3
UG i e e K R 5 U e &
a},-uj@/ﬁuﬁubﬁe‘cuﬁﬁﬂ//uuu’f
b‘«;f/(l/gul,; u!u:i&/f:.,u:u;"l/f Z:fﬂ/ufw
Lot 8 (Uksy) U¥1=* Canal /ufw« oo o6z e

.y
£ LS

dae 30 (Kq/

=R

174,

[

III
pnde — hL J:«érr(;




Luﬂfglgu/vu’fmm;l&_,f, ,ﬁ.&nuﬁ}@/l}cﬁ:!uﬂ:ﬂ’ Canal fui{/ b
- S Tonize & J,',}.?/,Cf /uy)l/ L qu!}gl -uj&nl&cgn{é_i/@
M+eo>M'+2%
- b @/lg &)401/"“6! ,?‘Lo)“}Neutral&ﬁ/’/? @/,ﬁlf.l('/gfﬁjﬂﬁdz’_uﬁ,ﬂf
el sy o5 4 S bl b s LA S S B S e

7o (e/m) Js«lu'c‘;‘ 4

k4

-‘LG"'/GJJgLEGL

0;54 c«,{f %Lg C oo
Chadwick U 19 A K s Jd o Ui ¥ s £
IR ()] # S Chadwick U s o Ut & =il f uity
: Radiation s s F1o b1 £ 7 Ut b Li/ﬁg&g(j(beryllium)
Szl ed § e Bx = 29 S 213 S5l Radiation SV 74 -
be o=t Z.Mul/"}j («175) Radiation -t » gj.?( oS (3:’//“ ol u’g_‘a l:Clp

< Fe ke LU

;Be+ ;H —— "C+ n'

_Lamggu:.»,;fu"’imﬁme+tn;z/u:u:“g}ja’viuiu,ﬁcawd;ggﬁiu BZ24

u‘.’a.(:i}“? Ju’f}f
b kS o 2 e d S gg
-l Z_/Penetrate ol esue el o 4 -‘agn 4 L-"«:{JUE’)/,:;PQJJUU’:;' 3




e P e wig s gbagf W) A Ul @) A 1 214
y)/vui/b;j/;! ue,4‘01;?1 ﬁtfwaf./ﬁuiz_/gLolj;‘d;y».z:(‘tlﬂfb;?
e UL 1 LA AT U U w15 Sl U U rﬁ/ﬁwg-+

LA

A el i Bt G UL S e i L P e L6 () o
o U Sotag b 2 E S Lo £ 25 o AN
(Atomic NulpBer /‘Q‘-'ol

AU c bt U 6 e (2) Zoc Qb A G ey
i by S Ed g L S A L 7‘,(_/&115@/

JU’JJ"{JU)'/}"Q" )j ’
S b S QI v@w’i“_;‘/‘fjgiféywdg{f(z)/uﬂ

sLi, O, H

(Atomic Mass) (A) / G?.{
NEI iy A ek § 0S8 A sz N F A L s
:\ ;J!,§_23/1‘;G:r/)!ll A6 (N v b £ S bl 6 = A S 7
oot QL (W) A Uttt Zxt o2y I 12 sy 11 U it & sy o b
bbbl £y
L0 § usiy + (@)1 Sty =a= A F

A=N+7Z Pl

N=A-Z 24 d/c)}f}j 8




Aul
Jul/"}fzﬁlut‘ﬁz:
JlﬁJr{ \

’;X_ el

VA
)lp”'d/ut‘;/?

12
6

uL‘ﬁ/_:6 )
U6
U6 e

eolos § A bl £ U129

G A S U b8 sl ULy 8 Uk P (‘3! Lf{!’ .

0L o A U I 18 s ey 17 P g K T
tt Lz g D E S Co g
Sp U Gonr il S &z £ A i Y

N V
%\u{&)ﬂ G e =il (i
Jfl.u‘b:l €39, 2.2.1

st 2l el 7t A 51911 & 3 1)

Vs i g
~W52/ et 21 F et (o) W 4 w/? G 15 L6 d 35
(ZnS) 1 61 96§ ot FLT e GG (a5 22 2

Lelig 52 wﬁirl’(@ﬁ/ﬁ/m
sz Sl
it ZJe

b

=

g ELEWIE S S
g;l]t.'/‘b/alziwl Nl
[
,‘-’f:’ ! EFoeli

J/) Kd_/

c{;lénéfc&%wu@
‘L}{K&'/J’Wl

bwd A 44

Jf”ﬂ{gl/ilﬁ!/"u&)
b e S en L

ASiaN 108




Sl T @

:(Illumination) &1z
KL/JUEJZV.J@)J:
S

Yy

Jff&,g« Liiri S = Om el Zools 1
I 4z I1lumination ..«G,, £ Lk Jﬁgw o L
Ul FL L Deflection 1 1 slJ G,
L e O
G (L1 = U#8000)45 3

L)
Y

3 RO o tp L K 2 < b
_u,?‘c‘"_n,':w )/C'_/,

. . L d
& 63,9 J3s

(10

el {2 Sy
3 Ue’:l&lﬁ
| 4 By

-

7

Vv

Ed el
L/J} (o4

(‘LJMJALLY

A3 Fasl g

eolos $prff e A L els 20 4 O L w211 F




e ol (Postulate) 23> 659 1o
AL S i en o G b
{Qj : remsnsnn (VAL »loay e U> < bw J’Oy v (gf:{':)

N .4 Y ¥ ‘),- ¢
N :::"‘c)l)’..l L}(/ h"-".”.{d/!; J(‘N’LLJ? Z—l? é—& U}/b,ff

-z

21482 e n bl gnsS

Lyany /"-?l Foll U
Jr Ll

‘UZZ:_/L/JJIJVLUJJGJ'/:J fL T UL e
Y P ,P&UV oy e
e Gt o1 S A g AFIINY fie

‘Jﬂu‘ﬁl $915,2.12 J’

P
J’l‘/’b(;}’//gw"{;j °

%/ u‘j &’Jédﬂ.r}:lb}uj

% ol J‘L/fyéﬁi PRV V|

s L e & Ut Ui G 2
@? gl L BS s s S
o b L8 e 2 ks
ot St G AT e o S

e U g Sk dog 7w &S 3
(Continuous Spectrum) J’y (/”g/ s w S
Jucﬁ:ré/vu:"f/,éwugggtn
b St (Line Spectrum) ,’/“gf /

S E 222

ST o 2 D L e 21913

T2y (eI ] e L L1 Yot NS DS
‘?Gﬁn"e"/v”b f‘:! O Z Ul .l:-q) (7 /Jfl. u‘t’.y Sy %
_(:5( d/ {.}l&d/ Quantum Theory L Max Plank =olos d/ ( /% I J/ y




(Postulates of Neil Bohr's Atomic Model) --22/* Ko £ S

_ngjﬁf”‘f“jéz;éﬁ&l/dal’aﬁ}fj

&;)jiuofg:jLﬂﬁézéjlg..‘;ﬁUJ}gl(j)ufueﬁ'.&nu/a)lﬂJ&ﬂL(%l .1
Ut "‘L/

L oot Zshells® U1 —e (o sz Q07 U s P b e

.5

TJ(Quantum Number)ﬁ}(y!//u)"a &la JL}Z‘/V (h=123) 3
_%i/uﬂgtﬂ?ﬂ/gqnzl ulgtat'n@/&c.}/’
S ek Qui L K S S s T 4

rE S S35 e I 2 LEDE s (1T wl 8 o s

Sk 30F e g IR § NOR S 5 b o 2D s 6
-t’nu.?;

gf);g/ u( Géuv 4 e S el JJ! < (Plank’s constant) J}V “hulx
-< (Frequency)
&Q . I~ u’> < 8}’7 (Stationary state)=Jb ($904 2 2T ol .9
e U
%) =m (J‘Eygplank)= h (ISSUsAsu =n J&) mvr = nfl / 2n

= EHEA AR

7 Z8uiyss g

'\/:ii_:c/uiv

S L2134 F




& 0994 d/ Jil u“:l s Y2
LS eoloy S C O u’:bu’» /.:(/"g/! z ﬁ!) 21 (Zeeman) & S SN GLE 1y @

_Cg/ﬂfyu:J(}g!Ll;LnJ‘b

- b eolos U Be”, Li¥, He' Sl (Species) 75

_ugz_/ﬂw:«fcfﬁitam&/ °
el e SGE I SIN L a2 B S WS35, e
Ly AT F = Ui T e

v - ,
(Modern Theory of ‘ ' M el F s LSl g 23
usd 9 S Q07 et € \‘.. fon & (Max Planck) 64 £ (£1900
el B 1905 APV IO B L P UE=hy

article i3 £ Usg) 25 L JJ’J U £ (jl:l}" 23

de Broglie Hypothesis -3/ K(F:/, g3 2.3.1
L JU!/"-..O! /(duality)://:» J.ws L 2 B ugj/, $s uj) %1923

(AT v P, =iy i/d/(SubmicrOSCOpic) Pl el $ sl Ji
e

S s ESE S e § B T T Sy 83

e FHIEE s v w22 h 0T E BE=hy
_‘LJBJL)(G&}JCJ)’JL m ,?E=m02/g)‘

hv=mc
h h
P =rt me=hk




&,/’»d/‘.,,_.,;},'/‘,l‘ﬁ/.dj 2# Lwavelength L&zdﬁ/%i d/u;j J_ws

electron =5 e P Uz A=h/p§ ot/ Fisl ' Y
— wave - fb':“/’” ¥
yaty2r &J/L [jﬁu b £ De Brog
(’56 s 7 uLs L,( N ul (Electromagnatig-Wea
Cﬁ//;w,'(oyr‘}u(ju/{u};@ @
Gl AT A UMGTL
6 mbsniaf Ly 2 232
Lfﬁ;/‘_ngﬁl’(ﬁugfdfl.u‘bitL/;y,z'_.:,gz%’/t ( b}umu‘w%
Q= § oz e

‘g_Cﬁng}(}’” RrSbaBU, (b»éu!/,lwébgt/(u»f‘fr)/
Lgl_wétgag4gu< A ﬁu1ﬂlfau),~d,uﬂgf'/ o
Sn v A DAV Y PPV Y IR P
ot el 2 L stsub shell i

°
uﬂf",@ )/'S'/}l’?d.f@ﬁm‘gf/ﬂdzptsﬂgdzu?/u&5 L 4 e
-t

ce b SuIEShell ¥ i S AT S o

L8 Soar S8 3o £ Un B2 L A
S D o B e s Lb oS
Sz S0 bn ¥ 52 Uioe o § Lo
e &I Qe o B E1 s s G K

Kblues s

|
Fuga15f




JE 324

2 bt a5 Subshells siShells s & = &S o K& 514
u!}gl)fﬁui'g;fm‘Lt'n)ﬁ/uﬁCentre)’//guynLﬁip)(/fu}&lyﬂfw
SIS LT et o S St e S PL
by L/J)jg}'lb' L eolle d/él:!}" & /.:Levelsﬁ)jz_/, L}(/ ul}g!_uj )

//;U; = (n)f"

1234567 <27 (1Y £ 0l G KLMNORPQ i
5 3619 U Shells o

< 3&3}4{@?2.(9 Z.nwc;uff'g ~

€ SdunLk2.16 4L
~§-3nét"?fuﬁﬁ§-ﬁKi/JJt’?kﬁf—v/
-‘agnupéti;"u.f#@ LKu:J?LLJ;Li/d/éL’l;d/»
= A mlJ Suy PN ) QU AV KM i/ Souig A~
e Sl ie K MuILK Ut A N;.f Sduidf 5
e Gy Q07 U8 & INMIMLK U 02 o KO &S Qus il




¥ 6spdf SubShells £ (5 2.4.2
e vl rfglu{fl ng G~ I 042 ¥ Substance (L2 5L :«:c’ AP wlJ e
L Stark sl Zeeman 2 &n.,{;'/’ u&)cg/»b{l sl w J’y 4 (Lines)uyﬂ o3l J
Jtt?utui'/"'g'L”i—‘?i-guffd‘-{'f‘é:v”’(ufﬂuf~9&f&(0kuf©'?'

Sub M-g.gfgf(:ﬁuﬁu}’u(&tli&;‘/u}’ﬁvJJU?@'{_MJ};%J
:.,,?;d/repulsion JL e b 3ol g U2 S Jul}gl ok u/u? v
e bbb K Faslspd & o (b U 5 Lsub ShetDl A

Ny
.

~

b TY

o

< m&’“ﬂ/ud}gﬁrfﬁ ‘fi! K& JK
QF « bx 3 KU i en P
Z o U subshells £ &5 0§

N S,P, dlf

.L.J":-c‘-g(fﬂc;i; d/.:'l/"il Ll f
I e w & el 5w
-t fsispd
S 184243

e dnef LA X ’utuuu‘,{mtuuuﬂfwéﬁ’,ﬁ.,l
] v o)gjg.,/4/)(l;wji‘):@gfuﬂ}?'ﬁﬁi'ﬁm?
&3y [Lqu!}g!‘.c;_ l:‘n/,:(jb!? K/L./’u:ground state
b A

M s.p,d

b V %qu!}gL%f‘C{/né%)ifﬂ,&dgld/u!)gluﬁffk‘?

> B AL s &Sy
T (shell)/u%
S sk

ol (shell) Jue 15
G 25T,

=TIy (shell) Juc =+
s A A, 3

-]8<8:2r{LbﬂC}J‘fﬁJul/bglJl

e Soui 17




u’!_‘af}'ﬁlgJ,’}J"‘cﬂ.Lr/UcC%z‘L&Cn)ﬁruffu’(ﬁ;!ﬁupc.’.«/d/ul}gﬂ
~+3nc—0/wf~'wJuffg'ufu)z'wdﬁ‘-§-/gdf'n'uf

K-shell/ <=7l (n=1)=2(1)’ =2
L-shell/ =15 (n=2)=2(2)’=8
M-shell/ &7 4 (n=3)=2(3)’ =18

N-shell/ w2 (n=4) =2(4)° =32

_Jé&;’P/gtat‘/f%SJ?d}_‘LJ)Lfd/"u.f}’/d/él:l?

” (+) U8
7:’5‘“ | Ou#s AL
2,6

2:;)&1,4 .
6:&-/1/}5

ST T8

e St Sl B Lo,
uﬁJf&j “s"on ) 2
L P 6 o
LG A A

eyl SE A

;!ﬁJuil}?luﬁfiu 1
7 qu!ﬁ&f&/ iu}/ J&L‘!? 2
oJ“)c;aJL)d/u;!}g!éLiﬁqﬂiﬁ 3

ot o129 8t 7 G 3 S g2 U

At AL g ASEROA L = o L
b S L g A E Lo e £ e

KLM St porzs E o
2.6.0

SE G 2 I8 e T s
gL St F bk L FR o =
L FE L0 &1 2 GFT o £ o o
g E e EE Lo B gl ot S

e 18,25, ' KU S T &L




i

NI BRANE

e u’i = UFI FE Ssub Shells usie ¥ £ (":u

a1 ® VL U219 Sl o
" "g g @ Lo B e sPe it A § K Comeficient U
::i @ ® @ @ - o Jujﬂ/}g! ;}?i”‘uf S J;:’ Superscript

s S © @ e FoJF GG 18 b

nee & @

pay S

oS it L 210 F
B AN e 1 8& L 7172w

o0 4

Vel

O Sl 290 A 5

Li 3 1s*, 2s'

Be 4 1s’ 2s°

B 5 1s*,2s°, 2p!

C 6 1s®,2s%, 2p°

N 7 1s?, 2s*, 2p’

e} 8 1s*, 2s*, 2p*

7 F 7 9 1s?, 28, 2p°

Ne 10 1s*,2s°, 2p°

Na 11 18,25, 2p° 3¢
Mg 12 1s*,2s%,2p° .38
Al 13 1s*,2s*, 2p°,3s°,3p’
Si 14 1s*,2s%, 2p° 3s*,3p’
P 15 1s*,2s”,2p° ,3s°,3p’
S 16 1s?, 287, 2p° ,3s°,3p"
Cl 17 1s*, 2s*, 2p° ,3s* ,3p°
Ar 18 1s*,2s%, 2p° ,35°,3p°




0’ ~ .
2T T e

L ET G E g ks S S Shelld5 o

?ﬁnulf"?;ZuﬁJfLéu!‘gll/uﬁK&fﬁl.{ﬂ .

t_/z’é".:c;qaﬂg‘ffu:(&)d:(fyd/wﬁguﬁﬁl o
¥

Jl/’.f;ujLnL/f/?/)bnyulKéﬁ!J(/ﬁ U
Sty o 0

— /,
(Isotopes and their Common Application) J o977 2.5
I E U nliee b S S e Uiy sl gy o G El T S e

(ﬁtéuﬂ_ugLM;iﬁTu AN unubf/u%léu?(":uéf?‘dw{t
:*_,?;Jdigh.ﬂ/giubg- el N U)/)’}fuﬁulug‘a&n uL,{)w? J'/'j}/.:/)’/?}
o2 o NI il (s Lo (S
e §ug AT 252

e 'Zéﬁb J’/b 8 (:ﬁb 43 t(:b)/? uf‘uj/.';}j?/ufé dzufgﬂ




AL Ly ()
234 235 238 by e - .
J 92 U LT ury ATt Ly
234.04094 23504392 238.05078 234235 & & a0 P
0.0055% 0720% || e9.2745% WUt 221 F S leyr 2384
Radioactive Radioactive Radioactive :,L/ gt S y
- P A v 0 oo — »; “/Y <
RIS 221 J 99% Ut =08 B2
A4
s s s
oy oS il 13

63 a6 12708

9L g K222 F Q'
BIAL K222 F O U
\ Uz L7l b6 K13

£8 sl g6 U 14 ot Lm
wl) e e 1206t st I/
ce o9 T U(98.89% )b L

V2 23T g K@)

N . .. . : . o
e U U223 F S e U 37 0135 4 & oA G L Ut ot L gk
e Qo 8w $25 37¢0 K i ae 375 U 20 35

\ 35 . g 17 Ly . g 17
C| @ vz 18 Cl @ - 20
17 @ v 17 17 @ ¥ 17

AL giE 223 B




_‘Lt')’l

Geology+

QUWIJ:J:LJTZ.3J:Ag I
Je e E I T A
Lol ik Q5 4 90(’%%1 L32 U #6 1
SN L Lol L7 3.5 ks 602 g
dst ool 56 § st P ar
»(O)
"la? i Juﬁﬁﬂ/fu?u:wj Q! “{’2/ /“}J”}jlﬂéqff,fl’ 3
L L
1{; d/d,f, Za U 4 2984 d?!/?g,fy @e@metium 4
L L N
s e fizfeg| LLend|  c-vfwWdels| s
“A L é < Lj‘é 0 Wl
= ‘A "#3Back scatter guag \/> m% Americium -241 6
ssIFill height detectors g 9 el
L L u’/wj;@
2 e tg P ¥ &2 J K ug;? L/{J»’T J(}L Technetium 993/ 198 [+ 7
o 24| KJ»’T oo S~ él. slSewage £
LSSF S
L
N (s v Fb o it o2 235 -4 8
~ < l:’//l,x, é{ &
Iy d/ J Upacemaker £ (s =Ll 238(7: g 9
_‘LL’,{)M JL/&WLJ}F
Jet b L st $ A Archaeology 1478 10




fe 3;': mlJ 5l J’/’;/b }juf?«;//'f 2L Sk e
tusl ot Qo B o G P UL o QS T L 2 ) o

S A e T R g AT L gk

Vel S s Ve e tnok
JI L1897 u/ G- L«K&l&/} 2 Goldstein el

£ }’/ 2/ ¥ Chadwick u:1932
LS s A 38, Uk 1911
- L/J)f}/fgﬂ U!/)’gl Hle bxn
U s L8 e K UA1913
L VI G/u 1 L)/’/u :’/J;L u‘bﬂ! ;/};-U//U; e
< J”// u’uf‘{ !fd/..ﬁl}tu‘ﬁ(hne Spectrum) f&l

Ui 1 S Ul
LTIt gty

J}J}/z‘ j
u;/JJ:’d/u’!/i/u*/iﬁ’lxdﬁ’(/z}lub;g;l.éf‘/flf

P J"Kf uu/-ﬁu O & e PUOrbit /4 | J’ L M/de
_wKLMNOP(LLwL (o 6 en

-u‘dM}uJ;LSubiau/Mf" JuP s de/u}”(ufdw
& sl (S J(:/(’” S U A1 JESub shellsssl £/ AT
'/’y”,/,uﬁwujji/?yw_‘ad/w,{m/uuf/uﬁKu’(m/u‘o.{l
- (3!' Jg)lﬂ JUU f‘/’ia 3/ uu/»,uﬁ d/}ﬁ/"'a! Ml
_u‘d.lyédl.’w‘lu"d/,wo//uu”lndu’/)’r)l

U Us g s st JiE Sl et Unny S dua ‘uu;fu’/:uumfcurK,/‘}y
_ujgr;}?ruﬁul/iguja_rdw{i/.:!ﬂi

.\

0\3




s U QG F) 2 I
_SLBUE) e 2
“J/%;{,ﬂ"aa(}(g SE 1 L ity sl sy Z N
,Lag‘(;uﬂd/uyg,j () ;!,«?L{Cﬂ}gl( ;
- ; ;IE'J/,,;/T ®)) vag/u‘lﬂgﬂi
Lo S Jut;«?!?%wnﬁ

2881 (&)
2883 () 2
S Sty U5 <a39 r(§ y
19 (&) 9 ()

29 O /20 @)
—e bR e Fo-12od AT 4

%97.6 % %96.9 ()

z 798.89 (&)
% ‘aﬁﬂdf.g‘d!fgl 5

J oty (N

) Su b @

Penetrating s J & U e A S5 6
Oty (&) w2 (L

24 ®)) <Is5@ (@)
Ut & »Sub Shells & UL Shell .7
9 (u) ..{! ()
L 0O g @)
- c)’ﬁg! d/Wave Particle d'uality.:q,/; 2 d/;vu; i U2 De Broglie .8
Nt
1922 (&) 1920 (&)
1925 () 1923 (&)
Sl St f RO g IS L 550 9
M o () S A ()
B IO N e i (@)
—e b e JT & UL L L/J/.L. = r:“listerilizationé =T & 0
B - rays (&) a -rays ()

X -rays () y-rays (%)




:.:,Ulr/:?(b'«).“’ﬂ? I
b e I L g f L Lo S Jnnds 0 AT

.1
-érkfwul}%uﬁfMLﬁlv{l 2
e WA G ()
Ul

oy &L
U Ul Jjb U%" Z 5 ,J/gu?' - 3
_é Gk JWave Particle duality/ /"-0 A LB'brogile 4

W WS 5
éd
(3

~Sub Shell.s/Shell .6
-< (Differencg

Q U'/U: uk’ L 0,510, i

el Supt L esdids s
e g @) = |

Eon L ivbiima LisLesb§f
Y AT S 2
J@C/I’J(c;dﬁl.u‘iiLﬁ/)/}/dﬁhu‘ﬁﬂg/:;fféwbh 3
=ik SPlank sl J&1 T € $usZ (4 (De BroglieS 25 wif . 4
et Aot de S AU
e gl Ui £ Schrodinger .6

g b T e FL LS 6 o2 £l sy o oz 1 7

—=3
Sany uﬂ}?f RO24 @1134 ?fui’/ti S5t 8

ALY

U Gy 5Cl GiD 50 () 3Fe




:zgﬁ)d/ﬁ/fr‘}/:lﬂhﬁgﬁ:

8% = oS ;_..,;/,47(21

el 3.1
w"/»d/ c«.l;ér“? 32

fe oo TL M
SE LGl ey b

S e IS0

FETYP e n LS i Srigons

AT L2 S F b s Lt itug/ S insta§ s
854wt d-block, P-block ,s-block s f-block, Utsemt Sz
Sy

- «J:ﬁ bf Usao

-uﬁﬂ i u:’“’ 665, £ (Families) Usisl 2 msms

L AL o 3 QL P02 i SLIL

-u:ﬁ Sas(2d, JJ Ll el /"-?u,trtz»z: S
LA e U P 121 (Shielding) 42 L Sl

Electro negativity, Electron affinity, =4z s ,;5/ LS uﬁﬁ Sl o

_+Jn¢;5 )’J/ Ionization energy .s/Atomic radii

(O}

()

()

()



cf,,/»d/:ac‘r‘;uufjbﬁw

=yt
e TEd Ut 08 AL e Eestan J 5 T2 dseGomd S8 ot
[J@'LL’YL%/Q)J’LU};’;’XLL@? Km;gJJvU,/lkéuiiﬂvg?ugﬁdJ
LA PSS A L UL eSS LIS A e 1 L
F o kS Sesezr § Triads IR s d LG 2kt
A e d § P e pied § 406 Ut Triads 1 L& 4 :
btk d FISE am i LGS AR I3 s
G 25 ¢ Triads S7 198 3.1Us

& Ly (Triads)

35.5+126.5 5+126

0 ufa/, &g@“
126.5 g7 (Triads)
40 %

87.6 ) O
137 ﬁ/‘ (Triads)

;/ el s(Law of octaves) s &jj’ T ddy unld §ibs 41864
NLs AT oS ie Sl §n T S o I S ysss
Lo e A e mr® § 4
Six o0 P2t $ 23201
Li=7 Be=9 B=11 C=12 N=14 0O=16 F=19
Na=23 Mg=24 Al=27.3 Si=28 P=30.9 S=32 Cl=35.5

&L;*.‘.Kul/gCI #ES 50 PN S1 . C Al B Mg st Be Na s Ligtesru1
'U.?J‘F Lc«yr‘?




C/,/})JM.‘}“;/)’JF;J/;%

S e s Frstost 2T i elor® QLI 808 2t i dir 41869
/)VJJU’!J" gf}/(tHKU’»‘;:’//V56u"'u}Aﬁ’J}yd/})g/’/)w}u” VLU’/ _L-(
WBLIE

Iz iy 39
[ DALY F d/dugd/»d'_ux;‘? ubuxl/u:; AA

LJ!JOL{I(% L;Jd/url/ Jdﬁwd/»,fﬂblﬁrﬂM b . /Q‘ J}gd/»{}g,ﬁf

J;tu;/fﬁzimu“‘flfw

MCdic Law) w96 Sz 3.1.1
mu’)”uib S m s 41869

[ﬂ_,{,,{vb,!(fﬂg‘;(ﬁf/uguh U(’LU’
Jf‘fu(jk/f.-,g,«g 3.12

bl e dif Gtz P La (W edf ey
_th/;ML&/Jf?VLM}

@% PR N /mﬂumgz,»w 1913
\ Awau/ué;w)&ﬂ /Oiu*(luL e, /u’ I u’( L,»deKupuﬂ’
7 {ulﬁl/ﬂu;/lb}ut/w/d/ S pe L P 3 sl A A
Apdt S

. “’

AR ae e AL hhor® QB -t QW 3 2 U AB b U JE e
e Gl inp” SE UM L L L elon® Gl 0 L Gt

_u"J;@uiat‘bL{/ L/J}'L}i}(/,t/ uﬂ-ad/uw{gf/!d//’u",g/ ;IMJJ{/-G J‘L;
bt oot il

-ulegZ.g(He)fi’%/:l(H)d?)/yk/‘ V})LU’:M:JI ]
AL K iapu) @




cf,,/»d/:/..‘r‘;uufj.—(ﬁw

Coz 2 Vil 5ol s
S ST S, @
uyz_/&;u%j-gif N o Luiihzy
JtlxNesLi,Be,.B,CN,OF itz sy ®
it nArsi Na, Mg, Al, Si, P,S,Cluts g~

ul A= HAEN
cbnf gl Kenle tnfple 5
b [(Xe)ISi nls g )ﬁéu,"%uuf L
Gopte oimts
v 32000 )1 B
s e (COErhptz ®
(fu?ﬁ ViU
o tnlsfe (Fr)(..ﬁi/'wd »
el Fiis, ®
{ 1des)jj(ufgg%t~,¢?,,f K ngUihpyl B
S SRR At pe B AL bt i
el ‘ r‘;uglé/”lfu{biﬁd/u!/)’glo;&)cuk)fx.(ﬂazf“)lﬁd//l;?
/(ﬁlébgé»‘f;ﬁtﬂt}éu@w?ﬁidgy

2

vt/ Lanthanides ~ e3Y4

sl

e 1
£103 8
£18=11 8

3619 18

£5437 18

£8655 32
—F118%87 [32]*

(c;_t‘/ s ,"%J“(L')*




T I\
-
sen (e [LE] yue3 lele
aplupay aplueyjue S uabojeH [ElI9WUON | [Elewlwes ] omeazl] SR =T
[Teal [ rovese | vese | ceozse || [bsel [ oso'ise | oiozve | oozve || reocve || veovve || svoZec || 6z08ee | 9co'kec | 8svece | 8c0Lze |
1t 1 winuaq I 3 1] 1) 1| wnungy wniuswy wnuoinid _._.__.___.:uawz wnueln wmunaeyoid wnuoy | winiunay
sauas
7 ON PN w4 s3 J0 g w) wy nd dN N ©Bd Yl 93V o
€0k zol 0L 001 66 26 L6 96 56, 6, €6 26 16 06 68
196viL || ssoeLL || veesor || 65zZor || 0s6¥9L | 00529k | Se68Sk || SziSk | ve6LGk | 9605k || €i6wpl || evcwrl || 8060vL || 9LLOvE | SO0GSEL
wnisng NG TENTY wnny wmg3 winmujoH winisoxdsiq wmgiap winiuijopeg wnidoiny q Il wnuay winueLpue]
salsg
N gqA wl 13 o4 AQ qL po n3 wg wd PN Id ©D B e
LL oL 69 89 L9 99 <9 9 £9 29 19 09 66| 85 LS
UMOUNUN | umouun [g62] umouun [682] UMOUUN [1L2] [eez] [69z] [gsz] [6ez] [rez] [sg2] [zez] [15z] 1 szooze
) Lk 1 n I wniol|4 ! 1l 0 It It ad L | winissey wnuyog wnigioqeas wnugng  winipiopsyiny Wwnipey
onn shn A7 dnn |4 nn u) BY sa MW SsH uyg Bs qa e
8Ll LIE 9Ll SLE i ELL FAN LLE 0Ll 601 801 LOL 90l ]} ¥olL €01-68 88
8lo'cee £86'60C [ze6°g0z] 086'80C LT £8E70T 65002 £96'961 580'S6} L12'e6} €206} L0298} P8'E8L 8¥6'08} 6¥'8LI1 BeELEL
uopey aunesy winjuojod unwisig peal winijeyr AnasRp PloY winupeld winipug winiwsg winjuauyy uajsauny winjejuel wniujeq winueg
uy I od 19 dqd IL BH nv id 4 SO e M el JH ed
98 a8 ¥8 £8 8 18 08 6L 8L LL oL SL L €L L LL-LS 95
v6CIEL | POBOZL 9.zl 09rkgl || bLCBEL | BISWLL | LlkZLL  B9A0L  g¥90L  906Z0L  [O0°LOL L06'86 656 90626 2T 16 90688 79L8
uouzy aupo] wnunjap .>=OE_~=¢ uy winipuj wniwpe) JaA|IS winipejied wnmpoyy Il I winiqoiN winuonz WinupA wniuons
@ | ®©1 98 us u py) By pd y4 nd 21 ON 9N J4Z A IS
¥S £5 z5 1S 0s 6% -1 Ly oF 14 42 [ 44 |8 o 6¢ 8¢
86L'v8 P06'6L LL6'8L 2T6PL LE9'CL £2L'69 8€'69 9PS'E9 £69'85 ££6'85 GP8'SS 8E6'¥S 966°1S ZP6'0S L98°LY 956’7 8L0°0F
uoydiay aulwoig wnuaes JuasIy wnjueulan wnyjjen iz Jaddog 242N 1eqoD uoJ| asauesuep WinrUoIyY wnpeuEy winueny wnipuess wney
I 1§ °S sy °8H ey uzZz nH IN 09 °4 uN 1D A Il IS BeD
9 [-13 ¥e [ 4 e 115 62 82 V4 [:H4 14 |74 >4 44 4 0z
8V6'6€ £57°5E 990'2€ #1608 98082 786'92 gz ai 8 aL a9 as ar 8¢ SOE'PT
uogly BULOYD anyns snioydsoyd ueas winuiwngy al gl ( A |\ alA gIA an anl ai winissugew
._< _O w n_ _w _< zt m oL 6 8 L 9 [ [4 [ mz
8l Ll 9l Sl L £l — 4}
08102 86681 66651 L0001 L10Zk 180k awey 2106
uosN aunony usgixg usfonN uoquey uolog wnyiiieg
®N 4 O N O 4 loquAs eg
oL 6 8 L 9 [ 12
£00'7 Vi v9 AL V¥ Ve 1aquinN ) \ -
ey VIIA YIA VA VAl Vil A il
Q_u_ 1 9l st vl el z
[4
V8
VIlIA
sl

5\&3@)%

020°€ce

wnjuely

14
i

S06'2E}
winisad

$J
e

89178
winipigny

q m_s

860'6¢
winisseld

A

6L

06622
wnipos

EN

L

L¥6'9
wgn

N

800°}
uagoIpiH

H

vi
vi
3




cf,,/»d/:ac‘r‘;uuf':_ﬁw ‘

s EBAA LS ees? 5 oS S oS 2 At
e LA S S

-ujLU/ (Representative Elements) ~t#o47 Y| ¢ # V&A?d/( JL 5&73// _

Ul j«gi IRy uﬁf NIyl / 1 7;/'/ ot 21/ (Transition Elements) /L}‘LB.‘;
‘ab"//zu; ‘

-
S
[\t
L
<
AN
By
=
o
N
N
-
N
A
7S
N
=
e
A
Z,
o
N
T\
\on
3
2~
c

e AU 2k (Cation)f T AL
_uju..:lm‘fln)&] el Ut
G st ek Bl

(J‘;’ (ﬁ{:.gﬂftj/uwl )1,/" IIA

e

++/ TIA (Ra okt @(&( (Mg)(:?? (Be)ﬁ L5ﬂouﬁ~;;f Ul ®
| "U.?JL; (Ra )éfgu;! (Ba) ﬁ/:,

~%Lnuﬂfg!})uﬁﬁ‘u’%;£w )
-Ule’«,JTgﬁQ;élﬁ/’/};‘;ﬂ}gl»d{,LnJ@ ]
. -c.bnugz/.,;ié_uﬁ,’U;{Jﬁim;’uaaﬁu?lf@(ul ]
P ‘ :
) s ) oo/ THA
G TA Bos o (s (Ga)Es (ADE S Bussfis/ U1 ®
Lt f e szt —uJE (T
Jlm o{dﬂ){ & 2 d/ '%LﬂU’fg’JWfﬂﬁéd’ L]
Jl.m/:a m{u! a.l:ar" (Cation)uff&:{«.;atﬁﬂu};»’fcﬂ}g!uf:{j_nf&% |
Lal’}// .:,.l;u" -ziquzz.wu;z_u
k) oo VA
GSE Pt (S (Ge)E 2 (S (Ot Lt/ Ut ®
gl Bapt Ly -




&J})Jwﬁjﬁlﬁﬂw

A2k FPbSE Ltk e/ GeuSi, C ®
-wufw;jguldwﬂc%@?z/,!d,’fﬂaaw}@/K |

(HE eI VAL,
”""“"’(@ 1 (ASfer T (P56 (NI s U1
s SIVA S s —JEBD S s (Sb)ds
SFregpar EELESL L 5L S
it aradii | 4BE Uk S AL Y
_Lat‘n,ﬁbl{f E i -

it S (allotrop

Mwuﬁ//ul [ |

u/ﬂ’&ﬂ)"f”‘ Lo »

uﬁ(allotroplc)fﬂfb Al w

- metal 3 Laab)f:){_ujufla:)/:f})//)lw n
2k ) sS VIIA

(T B, (CDepff (B sbtisS 1

S ST AL L m

-JU*VJ/(VMML..«C‘/A n

Lu’/ /l];/;éz_/u’»’lu!u"dl.u")/u*u"d/dngmuub ]
G-AUImen)osS VIIA

r‘ Yotk (Xews$s (KDws S (ADET Neus (Hedek i/ U1 =
_Je
_ujLnU!/OIZU"féf'V‘L!/wLyul/GISu"gfﬁu’u Lo m
(Transition Elements)_£. _,;f VIIIB ~ IB
u"u’l.mv://
L »fguﬁf d&ff "
‘ugz_nd"( KL =




cf,,/»d/:ac‘r‘;uuf':_ﬁw ‘

Z AT
-u“;aguzééumjj;‘anu:"f;;/ffﬁﬁwfe}

S m ot

Re Os Ir

—a%%%wwaﬁ%
mgﬁw&muuu-....-

Ha Fia llﬂ "

PrNdl’mSm Tm"l"l:lLu

IIIIIIIIIIHIIII
i e O

_“&{L/ w3 pe 7 ol I AN < JE S
bl et S pd el
e b JUL S ol A
eSS uiu,ﬁy;;/,;y’m;ﬁ
Lhes /L/ =3 L/v(l/;l:,et P

® 6 o6 o o




&J})Jwﬁjﬁlﬁﬂw

S is, p, dSF Sum 3.1.3
_‘ag@‘-{ﬂjuﬁfms, p, dJU; /lg{)yd/ﬁgd;}gig{ul/fﬂk/}

i 2p E
35— 3p
45 ] 3d dp
58 i 5p
6s 4f 5d &p
=18 5f &d 7p
s-block d- f-block d-block p-block

32 N—"
L QDS
L“tgl/,(u"/.;;/;/”/'uﬁ’i‘adn (Diamagnetic) & 313 % Yt) .L‘,{j,é:;u:'/‘jj
-@74;;/"5} A s ,np(U:@“&t}?Uul‘L

bpf LHesly 2L sfs s VIIASL

ns (n S s b ee Jﬁgﬂﬂ 0 ( /vﬁ'jl/"&ﬁ/:.)/bfﬁ..@d

Sl x J"’ b4 ook el S dots A J@T

5L St 4 TG b1t R e (2l i dasn) e £ SuE
U eF ey ot 6 ns'(n-1) d', (- T A

n

(Periodicity of Properties) :«;A)J = lor?

gj’]&’JUJ/‘:'&,(‘L:/...J}?/K&,/MJ&E#}“;~LL?&’/:}JJ{Li}up}"?géiffwy&g})
Lol L f S ko LS




cf,,/»d/odr‘;uufjbﬁw

(Atomic Size and Atomic Radius) )5..@41 u%wl'/’ l/u::" 3.2.1

b el (jly’w('iwu,-LLuC' s e PP ben S S s ZI
e Lt bl sl Ui i St Lﬁf&faj_ﬁéu?éaéﬁtzﬂ&wg A
- Wit Angstrom Unit (A°) e tbld” (i bmf 2 e 1L &6

-(1A"= 10’8cm)c‘-m,1mls_.wKuy»/;iu;f/Lumc‘-m;’fz_/u.,{lzukﬂ#

UJL}’ZJ?UE). " g e & J_l),g/' é,/uat‘lu’lbié /JV/VKJ”(})/
-tk (Lanthanides Conbactiofp™? = /x5! /JlauLVJMdKJALW“)/ubLJV

N % L ln [/’;i—“’ U%"tﬂ%3 A

QW 0| 'N| “C| *B| Be| Li| ,lime v
W3 13| 88| 77] 75| 73] 71| 69|  Eods
> Aoy BUIFIS S35
100pm=14" | | Gm)Fdgt | el oSd
152 Li
186 "'"Na
227 "K
248 Rb
il 265 “Cs




&J})Jwﬁjﬁlﬁﬂw

(Ionization Energy) G‘L'i;d/ U?’// Ly 73.2.2
s G QISP A Tocon (0 he QU AL GIAT I s G ST S P T
_1312 KIMOolduiS F o/ TS Pt gt £ Sk E a6 #1561 S
H(g) + {ud H' +¢ (LE =+ 1312KJ/mol)
PSS AT B RN LRSSt RS TR N P IO
_‘Lé‘ﬁl{;uﬂ 6Jwigf/ﬂm§u‘%y’tﬂd/ e
Qe tinl F I a00IR I T3 .6U e
“Ne| ‘F| ‘o| 'N| °c| B|Be| ‘Li{\\ MG/”
2081 | 1681 | 1314 | 1402 | 1086 | 801 | 899 | SO WKY/oDdvs T

L;,JLL;U)“L&W[ML,Jag/,@u KA WL&.}/’JL("QY
LXK _Luﬂjl{;uﬁ 7Jw ANRY _‘adwufu:dw ST
= e Ko n L o i1

J'/L;fl’3.7due

RO 24T Pl S

- u

X:(" 496 1'Na
Q U

;ﬁ.

Vg 419 K
403 Rb
! 377 *Cs

(Electron Affinity) f/’uul #1323
(v SLof {uf/"g’uﬁf&ﬁ/jéﬁlu’f_g LL&,W@/Gcﬁ’;J!i‘LJIﬁfo)JJL:!?Afﬁnityu!}gl
S A AL £ tanion S G L Affinity-<tpt§ Lo UAKI/Mol 61—
e — 328 KIMol § B epsb ot Lo oo

F,+e- > F., AH=—328 KJ/Mol




cf,,/»d/odr‘;uufjbﬁw

A e b A Bl o o e s S PGS A Affinity
-‘a(}n@/léug]ét‘i;ul‘a&lgm"/.Jj(uy/)LU’/“g’Lbé_T&m
_‘LJ)?@JGDJ‘L.JJL";JH‘LW”‘/.JQ. 1 u:“ £l }glui%3.8diy

=2

“"Ne| ‘F| °*o| 'N| ‘C| B|“Be| Li el pe
0| -328| -141| -68 | -122| -29| -48 | -60 | (KJ/mol) §*eusk

‘Lrﬂ y}& ' . '@
_‘Lt‘lgw"/,fl/(fb:!fxf/-‘aglgﬂ{.jlgéic{;wﬁ?dfog *) |

et P2 K it 4339 J(\

(KJ/moD) e 4 /‘Q&M'@
328 ~\
349 Z2AN\V/ al

! ISR 7l
_‘L&n@uﬁwhn .nW,jmuif}?lJ_uLT/é?ufw)Jz;utv;f
Luﬁu,f&wt e i 1}?19’1;‘;; ‘9ﬂ2¢4w£uﬁ;4iquﬁng[
el utd b

c‘-tfguﬁm[ § Affinityel 221 U43.9 Uswe

(Shielding Effect) If 42 3.2.4

SERI AN uﬁ(‘im@/lgég&'LuJ_nJul/“u’J;gLu’ O L A

@/lg(jg;j/’uﬁgbﬁfuﬁf st }?IJ_UL@Lguy»LJf Tl gy
O b Lo Bt E L e

e S e S FEE st S mng D

A EH g SIS E S e e TS e s gt S Ber
Y-

ULE o3 A Srighte_leftu ey o f J . Y K 3 +Shielding effect
oI e LA &?lfﬂ??leﬁ egd b LG b




/J!J:(}fcgﬁuf%‘at'n,;L}iu:Z/lg/zg}fLUJ/’ G
eSS S sn 5, (310

&J})Jwﬁjﬁlﬁﬂw

3 /Ol e lf'; ._5} & I (Shared Electrons)gziiuﬂ /ﬁ d/ /lu&u
Suiy He T ut;/wrvc,/@l Sae 7 S3SS et 2 26

1ghtLLeftui‘,g/:vd
’ KoL e snl B S
PRONY t 3 M0U:

t)F 8O N &) N \% 3Li /Vé:fy./@/»
40 | 3.5 | 3402 D¢ 16 | 1.0 daE, 0

dbsf L LUz /@gw”,wwfzi e Jonf Uik s

,ﬁ'.d'“)@/)dr:c}/g J/Z)J:B.l ldue{,/)bﬁdv-ct‘.
-‘aélgn(&;?;/‘-gluﬁ?:/&lld;g

>V é;ﬁé}}gl /Véb“d/fl 7th
4.0 ’F
3.1 e
3.0 “Br
2.7 |

L LT T
"Lgy/u@/g/j._zdu‘ilu:*)/ ¢
S byl U AL UL Ay @
?u;:,'/uﬂc‘-ano}yc’_qétl;ﬁftfl’d//’d./0




cf,,/»d/:ac‘r‘;uuf':_ﬁw

113G | Dt 0 ooy ke q@sg:@
b @m@ﬁiﬂg@ﬁ 48
B0 ) iy SR
b=l @ 11D "!M ‘1a s£}
§i= fﬁgirﬂ@gﬁ!m j’

i :!Ms.s fj il
| —— Ez
i. i e""":;‘:":"""1i; ;
:’?’ g ] _{i:f ) : : lE
N P : i
i,z el o8 o i § :
S %»g‘aq;gfg@ﬁg!@ii ?
TR AR T TR
NEPRICEGEER ¢
il g iriﬁﬂ* iwjg
B B
Q !1;-‘?7@5‘*3% '!1 (:#-’Hﬂg
‘ 2 ! ~i:@wm TR

HERCIEL SER ) i[:]*} i
Hjj 1Dk !@b aitmaaiﬂ gim@x}ilzaag 2

BpEdRy —




&J})Jwﬁjﬁlﬁﬂw

Qe K Bttt B RS S p6an 19

-y Jrtriadss ~t#._Doberein

ﬂw/&uiumy#éyﬂndf’J/v”fgfuy.c; u/'b“‘% Mosely =
- function =

% ;¢fﬁf18uﬁd.’~:_ﬁw}w ]

NG eft sl 4 petor® SLEaEE ®
Yalspd JEYU M ES g2 S

~B/51Aég)d/ayﬂ5uw&lfﬁj&5k Sub =

2
% g /tﬂw’v'gMain/bfLAb’A/f J: 5 om
PRER N ruﬁ‘fJ‘ﬁ;L/’/K?Jw!_uf/L’f‘ﬁy’!/”/thB?,f&s ]
% ey
o L EAGHILe S ASE s

e desruts g F LIS S L vt S B Ry T

-g.&lgmzj,ciéfwdg %ggnﬁuf b A éuﬁ‘.;;f Electronic affinity =

S Adrighte Leftsl s pactt oy Ifb 3PS L s ASE Shp iFie w
_‘Ll;z/(ﬁb?’




cf,,/»d/:ac‘r‘;uuf':_ﬁw

e Ul Q0 F( ) 22 I

-SBE) f o 2
WG s S abii L 41869 1
o QL (O) A0
Jf’ ©) =L g

-Ltﬂf{(’ﬂ/;vw’/u"d/l} f ol S,p,
J’c Y ()

Afﬁnltyuug )

3
hpd
M"‘.)—”!:J‘:’f/‘

3 AL gl St 4

Sev i O

M 0 dE 4 @
AL VI-A 5

sire s () e (

AL G Sk @
UiPeriodic functiond glelor? QLd S s o L& 6

fed 1 (D) EALge ()

4G O sradius¢™ (@)
SV L 4z 2K Shielding iz 7

srest (D) ciber O

LSl (» ‘LW}’ZJ;"‘ @)

_‘L(}MQ:’WJ‘L/()&/[G/"}?J/)}LU’}?' .8

Lo () Frod O
SELAE O) Susd AT @)




&J})Jwﬁjﬁlﬁﬂw

f{_‘acj{m[.}/’J{,fc;/?ﬂfﬁiut}?uutv;f .9

oy L (L) b LA ()
%W/U"@"'//VU%” ®) LLW}’Z([‘// L ()
O
e () U{
e () Flos @
Y () I

£
_éuyéu';':u}@/ ~M:/ﬂb’:4}/’/
Sablos i, ‘1 e L Family gL

4
.
b :
3
.
Y
&
<
| AN WD EAN (O8] [\®) —_

A UL e UL g SO, A fTinity o 2 (o) G £ T
cpl S
:.:,wy&fﬁ(a) 2 I
-éﬁ Long formd/ J": Jﬁg /f:c"df.ﬁ : 1
ek AU spd SF S 2
s e dies 3

Na, Ca, F, Si
Ee S E S 4
EASTE el NSt L Ses i S addie 5
_‘Lm;ul}uﬁu?/trendsv@’g re Ul J6Shielding St =olos .6




= f 3
14 = JLplGk

= ihpu® .
(1)3%: wj*ij: Ol
o Lt el 2 A 4l
Gy dL 4.2
A3 § oy L 4.3
uf; U Z U 44
c«.l:ér” setfd § Ly 45

te ol 5T

S LS en Uil f i1 b

-u:'; /pb” S § Ui s ﬁt J(éu' L Usie

S et § SE 5 A S

-/ Uk L1dduplet sioctet

v u.?( L% J’JL;) = S d’istable = U/ u//‘l'f /q/_wu;

_ut & bonds 4t 2P ENE S @

et S S G S S I g £ E T @

o S ¢ cation L Al

_EE U eber? Sxy GT

_“é =35 L &, X, §T

-éuy/féx.m &L&)/uyucﬁ/‘l}‘ &lm/;;u

-é W 25 L Ui S 5 ."«{;J/uf ey

-é Jk c«.lsér‘? d/c&’// /;f b sl )4

=3l-dot st g1 A o Use ki obsd F sl s o1 R Al 2ok osl
e f

& o £ Fxy Pty 4 4 pdipole-dipole S e U3 s S 4 £

(OMCMONOC)

(OO ONMONMONMONC)

(O




Ryt
ibdl iU S U F e T by et L ald Ul &
L}E{.{&lc‘,%/ﬁﬁ/;@d}l.(ﬁLJ?:/}uJﬂ@(}i/d’&()knp!d)t(a
Wby ﬁﬁ’ Soogte St e vkt i F7 4 o gt 2 = 300 2
Y Z../(Jc;ukl(Unbounded)é.ﬂ CE AL wsny JAD 2y s

-Lat’z/?c«yr‘; d/u!/&!KJ!ujan'Z}LG/»._{!ﬁ:l
LS KIS § ey

LenF L LTS UF JQUE i AT
34§ oA U

b o uRN sk Xe Ui AKNN SN TS T News He ¥ o L)
JI Loy 2 inert gases <
L Al K e Lo

/ﬁ

(2,8,8) L’JKJT

(2,8,18,8) s

o s e P . xenon (2,8,18,18,8
JEEE be Lud dia1f

Z S ‘3’/.‘Z:fyUJLﬂG/{4/}bL}‘(ﬁ&5/§£/VU!I“é&]c«L,:
s S L8 L U SISt 2
a2 Lo b e g S ade g B e 2§ SE
It &b A8 U Jf T ("Zl » 2 “‘Juitiduplet Nt S Ko
S Ut szt S Je S =3P 1 LGN Lewis b L U41916- &y boctet

L2627 o 8 Zoctet L» ¢t goctet rule S ol 15 e by Ui Jj




L K elor® Jl,:fd/fiw'u’-guzrutf&%é(’iu&‘f&wg'jl}?nﬂ;
;iru‘f&;/‘;wiﬁt LJMJLLUJL/@Jﬂu‘&/m/u/‘fu‘j‘
JE G L6 s o e o Qa0 s S U9
= U/ u’!J’O d;/ﬂu Froe5 A E Je S Bum L £ LS s

UI/O ﬂ)u’clfwéf(ﬂwuﬂfgﬁ U J/ ey :Cu’!.fr'/ls 2g” 21
-u*afur,-@..(uu“ﬂ a_th/u“Judeiu;/U
c.L///U:;l,de/u;’l/Olu"L; t L S¥ ~1u"‘f(f¢

c}duﬁt Kyulfﬁ'.,(u‘d“u“,iwimguﬂ
(876 =

_L/UIM’SJJH,Lu’!ima& .
u

tur 2t ud s QL B e

tur Zb £ (unstable) ;3 & =3 v ("Zl J

o) o b ud o (:;f'%“ﬁ’t .

e =z, ol Urf, MY P EY 4 uu(/‘!}al e TS

Sl b = /I/G! Lxy o

Jdp G § (16 A ) sl 64 ) o2 ¥ (10 £ *)Ne

st Qb o ud S LSS Sl e e it S o

< e S s e e
A #E @ B g HO

(Formation of Chemical Bond) Uk K Xy OL«‘:’./

2 &2 S p-c U ¥ dsubstance Z § = b (AL £ skl Ly dl/f
ALzt d Lo Qg &l e ur 2 AL
Ny - AN

L»’l JJ,U’ dl/’/ -

eSS e U L < A Ku’ ur s U o
Dative bond | it exbss il 3) & 2:bad () &y L¥T (1)




(Tonic Bond) X J)’l4 3.1
S A (‘1 '/» £ to s Ju ST b S s o 9 (1J&£qu@l

s Uy lea// 7 O (catlon)u’! JU!-L Ce ¢r (Amon)u’l d/ Z—/J”b
/ix»’l./..fl)//' ’L’)é/@]lpbﬂjl{iv}’ b~ u‘ia,/'/‘j‘//;/»u(lc;yﬁd/uﬁ Electrostatic
;ldlm r“léu;’:/'/ulv;»xl.dl//)’"l& u‘ci/ALquu/'aiLMu’l u’“!wdﬁ
(}r’fﬁu‘LW/uLf/dl Gl s ST U P e e c.f‘»uwéd

_o/{},g!/)gflxp !/)b/~t

Yy Ju!}?ﬂ,@dﬁ{.éé./d"[
JJT,?I/}KA’U,?LE}’E(@J/:& '

_(Cl )‘a L".

2 2,8.8
(Sodlum Chloride)

uJu”/w Mlp % i JI w é; zﬂl“ﬁv.,l fw U o

- l/LlA/; u"42 Jé ZL/: Z rl/Lb (X) u’!//)l( )dOt,u’u'l

3’:‘— O




UV/)LU;‘('/ﬂ({?u”J}JV/)!Jd/L,&)’d!f}/db’/}iﬁ/}l({?
U8 ae SIIA oo £ s ZE et 25 80 G

A6 g £ < UVIA b{iff/l Al g2 e L L
Jﬁg/»z_/,u’l/:!LWJMngr(%M Z:L))‘{Lu:' de/'TU!}gl2_
é/@lp_,dlf_,t (’1 um,/ awu o}y L/J’lp ul/ﬂlffwl Sl
o Uw;é‘f/wﬁ’? J"Dv»ziufu_u &, g A
< d(le) rl/( L d/X u’!/(/;! dot U}J’}J 4.3 Jé LLMgO Us 6

LJI.[/LL“//Y’%D

XY - Y ¢ Z//la b 4 u’

SN
~ .

b Ty

ot 2t T =S monovalent /L ul/ai L (e L .A/IA) s u]gl
LM JT Ju«b dl; Sl u,/ﬁ, » (e L .AJ/HA) PP uml
e (M) T ks (02 S s 0183 4 HTTTA 4

So B L ke ot L gD o el U (P £ A SVITA) 2k
Ut amonw;c/bd”Jrvﬂulwgfd”(/dy’gfﬂﬂgwéf

S 07 1 e ZbfT et 2ibs 3L s s ZVIA

it (e g N, PY) ST ks Q2 S L w8 o o LV A




(Covalent Bond) %y ¢:i;;f4,3,2
Z usztn g ol e e/ Jb o B Gzl e b ul,‘”?!@;ﬁluﬁﬁ:ié(:’w
L/vﬁwwéu;:;zéﬁ@vgfﬂJ(ﬁu'+&c~ﬂf'u&*/)
Y Kuﬂ&+@nuy/}£u?w;/;)4/# rla Jﬁ:y.,‘aénuynéuk!

by o2 () 3% Utsub orbital ¥4 ufs 2
J:‘/Td’.} - < t‘lkv(u!}g’ Uy & i# < J <
KUI}QI u/ﬁ?% e £ < UI}QIZ k) e o)
< j#pair X Z Z/) 9L iR dl}gl < L"U»;v’/ 172
-t L U~ lonepair s

2 Oty < Ut lonepair /o s 5
fﬁaat'ndf){.ul}?iufvﬂ f+
L 445 lone pair & Ut Z» Jsbond
_Lnuff;ﬁrui’,‘c;fz%my

& — (ot

Bl £ Fuiridd f

7 I (l& [i’}f d’w&}}(
a6 0F o

:,’le d/i';f &-&5:(
= e SA S e Lustin kg el Sur e 4 S e
ond pair electron) ¢ j«?l {ﬂ X u:’ F oy b &y dyf o JQ J Ui
< {Jd[a.yuuﬁ rL:"lJﬁ/JﬁU:{Q}/L//%!/v;lﬂJuﬁﬁé
,"C:f&ll;)/!j < ,"C)fﬁ’a%urﬂ/m < ,”C}f;’d{uﬁwl; <

(Single Covalent Bond) ()4 Lob 2S ol

3

.QJ»’VJJU;!LLL"M/, &Z{«.)[J{V‘L@LJ}!U‘ZLuy/)digjﬁugcci'l,ﬁi'lg b”«i{;/u
45 Fudttedfandl U HH , H-CL CH, - de§e 18 w5l
_‘ak@lé/;éﬁzirljyfgju//;l dot ng;:..al.u:/%




v KLVLU’U}K

o Ll 2 01}917 o~ J/: &3/:. L < 5, Jw < VII A .,:A/ ()’:! KQ’/}K

§ A Ut o g ca e e s o B Ldzcwd/octetf

U:LVLQ.’/}K‘LJEMU"?UK(/J/ M‘&I}Q!Juk!u]»;uj’&/.ﬁf:
e WV 6 20 £ oS ysdot s 1) 245 B TS £ S 8

A ,‘C!fé'—{;”(wb Sl L &;‘?4.6‘)9
(Double Covalent Bond) (=) X2 &—[v.):( | 235

s < b = J/“:! SN G z I8 d:u!%!ﬁfd;f&i-&»c}
/Ay yY u’.ﬁ"CgH4 104 f"?‘a ' gﬁw == u;"/U Lf’,g 9 |
- u‘f@

WAL L ST

Jf& &5;. ul}gl ﬂ) 6% JI < D{/ Jw = VI A b.:«}/fuﬁ J)Af ) ﬁl Kus:ff
zr¢(’iﬂuf:f7_£n Ko A w2 LiT e xS e L
J:-Lly & A 602 f’/"’ J/L”‘L L“/.ﬁf“ﬂ e ﬁl Uf‘ﬁg/u K ul}/z/J! &)/} 2
CFT it ekl 1on & S AE o £ uszt F12 322 £ Ui L

< Qf.l:u/) é/)’i Jﬁ JX Ji//)idot uﬁ4.7‘f/‘ﬁ:/, &l&:/!/zu AL




O0=0

Lac)mui‘é,véw”:“udtf»mugd/f

2 sy ik triple |
uj/u?:u s (N=N

_(CH=CH) C.H,

Q U6 G’V Kl L Soft
AR o v UI}..OI é&uﬁﬁdﬁ/jéﬁl Cﬁ)/"/l:/:c‘-atm/;; d%:/"/b

A AL < N, AL € P FU ol g Sk &y &J.«'»’/uf = .ﬂf"l Z ul}gl
Ui é NS 2 s Z rlf&lf u’l//)i L5 u:48f X3 Uf e

K 2y ubodtriple 17 Ot AL £ (R fi4.8 S




U b FLE AL Z Pl

< &g fﬁ = UF Ut Ji s L Utethyne molecule § &4 2ibyftriple 7
[ X ] —

H: C:+«C *H H—C=C—H
_ujé/’/...?/?C)Ji;%)uVJ/"b{&'{»(L
- tr 2y :’,{,/.,Q = ._flf"! U éu;}!}gu ¢

H-H 0=0

00

Single bond Doubl Triple bond
% Yod aibad Jy b il /4433 ‘

H—H, H— Ul £ P31 st UL s 2y ks
on Polar Covalent Bond) %y &2k e )z’ ot

L2 U U Nd Sy e ST g B U Ul UL s ke ekl
e Vg U u?uﬁgl,xy,::{,/)guqué¢§uL§4z_ﬁﬁ£u,/-?u

+ xH HxH

N Z o é JI 442.1 }:}’u é},tg;}g! ol J(bﬁ! S U JE U G
—e b Uy o Sy
-‘Lénul/?&}:gﬁfgcJukmguj&;ﬁ,wﬂq,//gucfuj,f}’”Lm

:(Polar Covalent Bond) Xy &b s ),z’

U < Un i &S A e in o ﬁtuﬁfaf/ Z U
HCOVE g & seg ckod g S oin ebd & 7 gt 28 =9 G iz £
et &eksd My ey JNH;5 #H,0




uL/ oA Z gy Sz £ u!/a! f/ (’l ..fi sy & & VJ«;//;’
| r@,/ﬂmwr_c}m ;Mf!y*é;/c!o;L/f1~c.t'/chubr‘”

- Ve % =d ez fl l/uu!abﬁ@zbd’/ W $e
(lu’/}ga,wd/u’tc‘_r“ﬁ;/oiuw Cl Jd/Hu",vagfuy //kédv

ed b UF e o Ju/u*dﬂc,/-au(‘t Sy il o Voxt i Llle &L

o ebew §H Ty
Coy & U o 25 & P
< oS Y i
(~* ;1:1/5 ;}g! o e ) u:/}l’
cesium sl ¢ Csfu"(A.O =4 Ju
2C ) fe o § francium s
207

V |V
Co Covalent Bond) £¥ & ._,.L;/ dative (74 V‘L’f ...«.-Mub’/ 4.3.4
) u’v‘Lm/.zu{,//g;ui/?l.,griuﬁf‘au:/‘,gﬂuﬁul/};{
})J//’/é—)u’/‘.G'U}}))(b;’ugc‘_u:U’?%LLW@UQ/&?)J’U&’/JLU}&:’
- L"Mﬁv’)ﬂ .";{;/dativeg iy &%5/&&517]1’}{ Kf) Jle (7

V| ,*M /’ € ww/u J K/[¢17u/,f> ¢
K Ly by b 6 kd €y G/

15}7’ K1 4 bF 23l Ll é_/..;bi

tacceptor ¢ (4 & U1 2 (7110 i Ut Zldonor et ot e 2 6 U o £ 2 ol
sl (o) edede o & 7 e § oy ek eeif o v i S ooy
- dt"* £ J& Z &%';/afj/T[‘LL"nJ/JLui/gLLD




S U Z fiﬂj}g S IF| sl ol
g < [* &4 Dative UL/ALH*/;!(%JN CNH, S G £ 420 %Ju/‘gg sl Gl
L ik F- L JTH ol 2.t JU Lone Pair < NH; 7IN s = HCl T H'

Lk fq%.;”/l'/m <« t’/u"‘:/.:)’ urg}’;? Lone JTH ¥ < t’/Jf AV aqueou

¢

H R
HeNe¢eH + HCl —— |H-N—
Lﬁ::r Iil

Ju uv/;éi«u%u’w/p,l Lol 4Q X
JJ”LW/JL”L/U/u",u’ulu’/"tu;ujui:/ 8, /~) %u‘w’,«/_fu?

-~ (Mode of Formation)&_/ L & @ Aeve 7 558 U U

+
—H (or) H30+

= gt Sesid & 20 2o
s

,‘c,j le(Metallic Bond) %

-Lmucu%m&fw-w ¢MuJHJ

6@0000

00@0@0
990000

UVO’LDL/'/JJ.A:M Vad ld(w)
Sov & L oS s d oy (ot 10 f




ALl g T L & L =i S oE & F b i Qs 4
SE G (o /”' 1 § U Lattice

B LS T s L FT e o L bp

Y, P B b g e 43S LR < AW T ed w3l B o2 Qs - 4

TS T & o

-uju!}glguff&;/;éﬁﬂé :‘“‘“ ‘L»?y‘u:,r;//d./(g{/ ]
S et § U1 e b g UF ¢ T L

[ J
S th T U Ul FIud S ST b e
¢ Dipole U< ksf¥TY o

o) A ud Fo B S

25 o &5 £ 23LCross sDot S Jf £ & fTep & Udes F St o
B AEDFT) (16 4 ) ()

S (AU ¢l Ut L 2y O A 2 e

0t Ok oF U el S e e g I

:’4’Ir S ¢ & Cations Ut szt Qs f 5 s 25 £ Cross s DOT
 BAEDALQ) (194 EDK ()

\ : £ (Intermolecular) JUL

u klu:gfzufingwé/ﬁf&‘&?cmﬁfw

VI S s A LB B e w8

) el W] /;;?L Kot S/ F 3 Intermolecular QUL o2 Y Oy sz

Ut &n‘ 228 Y Z U,JL/ Jag 0 R P

Ll S QU ot sl e § a4,

UPL) u::"} &;/,Cl =3 (3UUI 104




Zdiwon g U QU o
Jis Lla JL O/ z Uk’
- -t Jfintra-molecular
e Lo I G
sMHL 2 g (3% P 319

~gs ZCl

/{.,gb,?,ujL/Jic.g/ungl//{éG»g«e‘alm %
.,@"/u/"-gtuﬁu/b«ui»?bat'nuw;,&.:‘?{,/}dr
< 5w d/,«'/v' Jut ot gfﬂ;: J,; éuﬁ- /

b

O

ot e U e g kel §TUET QU o2
Ll/fu,?é /uy.,ﬂaj_/jaifuuyﬂéuﬁ&w
e £ Uss JUUI - Z./'/Jj e Ly ..g Ut Jr
AT G P g oz Kol § ok s | 23
e F (sl gk 5918 eon” B

E o0 i g UB

(Dipole-Dipole Interaction) u&g el Jg

TEeslightly” s 8 £ o v by ths 278" U ) s
g1 Ay dis-Jy ds e
q/féa (e b bEs j;u% oy /uign;-’t J{ di- Jg Sis

. 7.
sl e by l&@/lgd’d;?(}d/%dj}:@)}g!u&]%U:LG?L

z. .
U g = 28 JJ/ },‘:g :}g! @/lg o $a7 4 dzuféfl,
& &

H—Cl

|~ Lyl LI iT L Lo L J{?L »L ,?!ugu?uﬁfl, -2
,cb'_t‘/uéybﬁ/’d/(./qiadﬁéivg/u
o WS gy B Uy s B L 8

o & & &

H—Cl----H—Cl




(Hydrogen Bonding) j}c,j ‘fu]jll 4.4.2
e szt 25 o it 2 e 1y (5 Uy B 6 7 L
(P et id hod Ao LS R ClyE F b0 GFTN R S
i .,l:! u}ZNJ_ L@/lg d” a7 r";,}{é’}}?; a2y /}l‘Lt‘(g}'Z [ A, Z’//‘g e $a7

Xy u?m‘jl, J‘“’Kuyué (‘:’ ;{é’,;?, Ll Py gy /;!r‘t!HLl; Zy/lg ol £ W

S § s oty
' 5/"'..6! sl J (ﬁ! KQ/); :é, Jé J,‘gu}? o

o

¢
. gul‘ac,‘;’//!g,@lg(?w']./?.;f'%!/@“{d)

3

;,‘_'gﬁfgl Z J! ,, = u:)l/ IRy ..{;'/'/i'}/ gf)ufﬂ le K@/lg ATV 4
AL XN Pt L Ut e Wb idsl LACLFHLS e 2

(537

o O o'

H—F - -H—F - -H—F
\jﬁtﬁf u)ujﬂ/
S22 EFTDNA hsy Lo e Qo el QS QUL o
2L Ly o ’/"(./..ﬁf’:}—‘a 3(9 LZU. & o8 Ly S s A N5 sl bb:::/f
B LT L e 2 J‘f»(l;c Jg élj-dg Jtﬁg
o (50 45 ek 45 (e uigmm/‘u? los” & U iy Fady S o a




e \T T2

n
©)

S by Usd Sy g 2wy ks S oob TS e
-uj/.’.’éb u’!//;!&lf u( CCly e
ot uﬁ( usl ke &1{:5/»}}:) = L (‘:l S e

-“é Jﬁ/b’ 2 L =3l-cross ssidot de Z L JT ¢ = Uiy /:f J:;’ O
?g_tnu{ d{élﬁ/llid}:?l. 3

(Tonic Compounds) ..*:J.l:n” o M

£ui}gﬂf¢‘¢t§ﬁ?;{(}57¢,4;;).§£_/w 4‘05@17%’4)/%?
9

ey L,(,"C;f iy & Yl Z Y Sasls (o.l,ar‘; ol &J;)l(ér ..fl/“;!
_Lat‘n/:'lg{,;«.l:u‘}u(a?//g:/' .j“L/}@/b'Jé,T‘Lt'}’i{,

el &14.5.1
NGt L it T P el
o P K eor? § el GTr 20
}}}J’dj/ﬂwé(f}’”(f/fét}’a—
/o)L/u*z_/J’I/Q/»JC) J(u”
B Bt B E L e T
(411(){’&)u“ lwoo s LUl
£JTNa s Ut f & S ki NaCl
fe 7 Na' £JTC1 zul JTCI ek
- w

- a_//-Ua VLJ,*‘? J} [O%) uL-’// dl
-t Zterystals S ET0
ol 4_/5/;' =5 el §T(Q)

“iLL/fjfuifu’“iw‘aét:c,&v/“);/:"'"/i_{lufi@ﬁ&fy(Zy)
WL JL’;" < S WRCHA 511#5;551 Kc&(/ (j/l’“i J! & 8}4 6 éL’!;" I PRCTA
< 1413°C 7 45 1 801°C 51k 45 € NaCl

st L 4 £ NaCl




mémwc‘.[}tg/u&c;uﬁunu‘f.;z_l?gt«.blﬁuﬁ&gKogf/d’u’ ()
_ujé/:fiJJ&J!;I;!JTJT?‘LWJ’uﬁ&gb’/‘//d’/ﬁ{!_ﬁfta

:J,ﬁwdfftyuﬁf)gutmwz.tgnd"uﬁf)w&ﬂq&&’f )

_Lnuﬁ’d’uﬁa/iﬁdeu”’

(Covalent Compounds) =\/ &{)/ 4.

‘ujf}n c.v.l:ﬂr‘& S b o /&%):'/_c“. 3}4
A SCa g i B e et B
-‘Lt'nﬂ/%/,:/)(lujﬁ;bﬁmﬂl&g’

4 ¥ (l& c«l./’// &{J/)gj bt Jﬂ
B

}J}/?:IL;,? o JK){, b c«y’// &«{»’/)z b (u)
g St Sy el e

- H;0, H,SO,, HI HBr, HF,HClu:'L‘u:g $ally ey Jy @

G —UECO,, CH,, CoH, 26 42 el byt ()

/S e, aA Uiles S U Gy L Malleable

e (PG Ua Utsheet sl U s Lil2 W 24,54

Uiles 25 £ 7 e =+ 1 Ductile J/Lo’? 2 c«.l,.u‘? »2 Ju;bz) ij %
-,LC‘C‘?UJJ{’&J/L“/%L}(/ ‘u,?(}ndlaé.lg‘fwnu&gr(/’u/?/)(laufw <
Lt L 2 Ldelocalized Ut of £t Gnr S i€ ez o L <
L7 et e LA ,b/),),/c‘_ l:'nu.L.J/?ub(lp $U5 45 ol 5110?155’ K Uiy <
< 8% »lJ ;)O/Ju?w wrlw




e T T e

Qujg.lf'/u: L/LLU;":‘" JUUIU}QL{/}LU/V}) :ff °
stud SrBkFE L e

J/:u;’lmrd/d .J;Uf u‘ld.la_Jé i/d//d/uiu’?;l/lu
_u*isubstrateu'“lat'lpl.ﬁ,u[/ e

/u}’ Z_/,Jl/‘u‘éu’ ) }KU)/ &/;

polyurethane < (' Jes1 k&S
(Kédﬂ/)':}.é@/ﬁ&é ’

ated <3 dl}z Al .,CLL :d + < Uxexpoxy tf Lf(}’i

< v3)
1 Ul 72 U/({.” /7/)’ rlp < - :’/J/ Jlf:‘“l 23 ..,g! K‘/"/“Jepoxy
< &la G2 b7 of & 77 epoxy & A uﬁf/l il 43 :J;_‘L tse 6

b Jlepoxy adhesive < Z/)’ U’(/., 2§z L b L Gyul S :/Kf“é:«?lb;
eIz s

dt )% Z 3y u/jl ] i/ d/substrate = 2 J.«Lar‘? -t Llﬁ d////epoxy
WJ'L[I’}’:.WLLQ JWl(lpuL/c;u/K///o’C’!u‘lu’i d/u"/dbgla
=5y Kéy Luletx Je1 Uitz Qe U St UK S 5 U’C’! L L
e Fe30-6 S




_+t/ffJL/Wu¢@ﬂJ:?JufJiﬁuﬁ <
_w&yuﬁLbMuu}OiLJ’&vad

-ad}’uwu(uﬂfa'
_wJ&J/JTL/Ji@’VL

A0, 1 G INH 2 CH, L0 b 22
- ‘d/ f dative covalent bond :’/ £y .«—-g‘"ul /
(RS T .u,j;/T/ug‘LCCnu‘f)gutg)gi’z 2y
_ujLT;(’iuﬁ.{;uuﬁan
_wgi/J}/J};l?;’ubu}Lu,&'!»..f'//:'d/u;u’»£ut}al
Wl &l 2 £ s ZH o2 u"/..ﬁb/l}/al 4 I 97 K Sk, 4
%A u’(u Lis A L 1l LI Fefa | coJJt NP2 S e (wc

vy 17 « slone pair §

e & o6 o6 o6 o o

(;‘}JIJ‘L%J‘&/F&%LL/JLJ}’QLL/M i/‘j’bijjgu;)V)iu? <
- dﬂw‘/ dipole-dipole interactions _& d/ u"/ J




e eSS ST

e U e L) 2 I
- SHE ) 2

NaCl () N @) CH, (&) H,
< L”Uv:(f EYA0's, Z rb:! ;’:‘g}/b'g! SIPRCr ] s u/v.tj A

20 () kL P @) 2 FT) A
a)ﬂ"9b/¢ﬁ}Ju’}?1ugutJ?&,ﬁ‘%lvg o B

JNe €))

4(s)

Ay (o)
e txi AN st NaCl 6
= Jicriz ) CI8 (L) = JTNa'6 () = JTcre(

Bl ET ol geionl e f
%} 3@ U u‘g (L) Liesk u‘G ya0)
ﬂ%vMu@/KL/J‘uuﬂjsgng U:qu"*f;y 8
duplet rule (<) octet rule (1)
HFES = Sfu6) triplet rule (&)
DIt T Sl o et ST S u sl o
< l:‘lJv:’/i'}f O] z Us
HETQ) s eskad (1)
k| ‘fui’jl, 0) by b"«'—.&»f&,&;ﬁ/l’:’/(@)

ui/K())




wixdt o B b n A oW
uu}?%uﬁ«fﬂ}(-,«) A4 Ut )
B UCNAENG®! o A8 Ut E o @)
_‘guu,?d“_ﬁcbi.u!/"glf?ufu’:gf??iu
kel B () sy 2ksd e ()
Ufi é’ré () k| Q}ﬂriple |7
e bl STl
LSSty O SF @) LSS (O
z.,;wL@wf/.z_/u.,{!me/J}u Kz o

‘o

kpesksd Jy (O

o .b
x| &L&u’/:;fj/f SO ! ."JJ;;/!/;M @)
. %@/ U o 5y T
n%u:/l/d/. % n'/){u;'/!/d/&?(l)
. v K Léﬁ @)
’“AJ"L%L.#.LVIA:«)/’%W
@) 4 (&) 30
ot S S S A (”:tgﬁz_j}zuéuiu/«?;
% airs s (&) nUd (D) in L ud A0
- &lk 4 :«a&u@ TS &JUI o d/it &:%.)}J/J)IJ};{T
& K (O) u.l;‘:.((@) b (u) /}/(l)
- btx o~ Jb//u‘/f
HEPERIN ) Sk 45 ek (1)
= ) 50k 15 en ()
-e»c(¥bond 2 = 2 S Sshare Ut AT Z ul/"-..ol

/s frict]

cestd S ui A ot T
6 (5)

PTG BRI () ek ey 1) BETO
-J,YLMG"ZL@;&,‘QU"‘QI uu:./(%lf‘a d/'//;UJ rl/yﬁr_ u/r_ e J:} N

A——B(O) A+——B() A—B() A—=—B O

.10

13

.14

15

.16

A7

.18

.19

.20



:.;,Uir/:?(g).“n? I

‘Lt'/jlfédz)’ c/)féy{w}’,»fg_%d Zi_/;'irljyﬁcrossnl dot
RNy

e tl Sl A3 R E T T

©

fe 3/ Uk < S#bond us! 31

Ay ()

0]

fe sl Ve Juduplet ssloctet

‘-"at}t«.c@/’n/d/"

L

?‘Lmu{uy%fu»;{;&?(&vdfj 6
e P ls 62 Za il et 7
?;.ubt’;;cu{la;f~ 8
cud_t U & wlierxd Lot ::J“,/,Jo W LA ’ 9
LS = (’it ST 10
¢/0iF Jydi-dyds 0
?“JG«UL’:‘"’ ol s iy 12
St / molecular :uf J inter molecular 13
?é /,,f ..'9&4:“7 d/metallic bond 14
245 30k AT K =S */&g%yﬁtj;}d’/}’wéxbk@&%}[ 15
‘et enud J
o f et S T 6
cplnud uf e ET 1T
%&n]lﬂ}!ccfwécyﬂ;u’?d/c&f/ jfc}f d?ufi{l, 18
> EF ek 19
X’;}?l S| G | S s | e $ oty A
7 I
1 2,8,1 11 11 11
12
13
14
15

16




:wv&i‘ﬁ(@) 2 I
EE LA InaalE S EnET
,ugz;_/(@//tfféfyu; 2
_:L}(:,&L'n d/covalent bond W4 .» L Us<l (Elm /{ I3
et Jen g1 dot S ustr 5 e S e s ol Ut el UL
Cl, () C;H; () CH, (@) N; (&) H,Q
‘U E e 0PI Q- ol i YO S
_éwl}u 25 L Ul s fe ¢ el O G

L o 9 o W




12%= .vu“ :.:,W‘j(ll
LI 52 o
ud 54 v

(Allotropy) s 5.6 (LE!JJ/
e B PUSTsy 58 ot

%,

S

5.1
53
5.5
5.7

e ol (§ 3T b
SESendvuimlez iyt b

-u?F & el £ 1) £J;/? d/c,/!} 203 f; Z J[

_u:; S iy L J (Intermolecular Forces) Uss sz % U1 6 Uil dj” J <l
TS e xSt eir pn L A n LS U156 € e
_Jf/uy. oo K(Jﬁﬁi o 3/&‘/::“" Jf) c«ﬂgr" d/ol:fl.

-J'C/'/JLH Ju!ji Z:JLJ &5//51 = AN7 20y u.}i Ll 4 J/L;

S ol J(,Muufu)vuf’ d’bd/(wu’;ﬂ”

o e OF e £ A2 U 0 & T

‘fﬁ/’/u?lm u{d{/l d}/ J(V’ u’/

I s L ke S 2 Ltk

_uf/ﬁ, 25 L e f wd i Fen JT e

@@@@@@@@@@



=y
Eounzdor S e Qedugesto§ Ut vy 7 Kb LUzl A e
Jffﬁ_ug_ﬁ!/,m’gyﬁ&J,Lf»m;;Cu:%.,aﬁ;&_;t_c‘_m@u./jm
L% s (Compress) Ll [}l/f L J.f‘;! sl b uf.( ‘; 2 gf"" S Ji/d/vl. o e

L QT e Lt e 0 B e b £ 6 U 2l Bl e (Pl

AL P U Fld i s e £ 0o o Eolo) ol 1t
tate) b 7

U3 Wt 7 § AR b ol U S e s
d G I ot et 57

- o L
s Jf PN

o) ).*v.l:éyjd,)'g/ﬂd/al}fl.c;éi
‘.LL/»VQJ:;QLL)::JBJZ °
-w W iy,
_Lamfémf?w{?wt&u&f .
Bl e pii e ST e
2 e LSS e Sar E 1Bl o
- /1/? e Uy

,‘a(Elastic Collision ) r:l.ﬁ
e trig i e W e § A LS
- Jla &L.u.'?( o (Repulsion)uﬁj;f 2! (Attractive)uﬁ{;)y» Z ﬂ;;g ( o
el § Mo 5751
b 57 (Effission) 5 Diffusion)ss cbos® 6 § el ¥ 2 £ F £ J07 &7 S
b s >4+ (Density) S (Mobility) =S Jy (Compressibility) 5L d;;g L (Pressure)

S




° (Diffusion of Gases) 3 J* usd
0 00| Maei T JALALS S vid

o oo, &t (Homogenous Mixture) 27 ¥ f
° . = . ;|
- ok 3 2 Ut dese 23« 7 de

& s L5 (Molecular Mass) =.f bl uy.f// v ir's

S 52 f )
sﬁdww«fumfwufu%ﬂw&m.gs}ﬁﬁewufurfdww :

e v d
o;&/U{gL

SAS L o -Lagn/“,}: 58 2wl g e (0)) el (H,) u/ og
d/uﬂ’ - SRS b d/ (Low Concentratioin) /4% { « (Highe entratid

B/Tfﬂuﬁz:,é)ﬂ’ ‘%/é’/v;/w JJ{.QM!@ J LQ{?LLJ‘QD‘/
- (* (Homogenous)

:; ) e

fyuﬁg/xﬁinf/v.rT ®

LB QA EAL S5 e
< btw iy 58 AP @
oS misl e foti Sk @
(Effusion Gasses) 3l U~ uy.‘.’/ 5.1.2

i U/}”..{JLJ{?LUJJJC‘- qu(Eﬂhsion)MKuﬂf
% o WA F B o S
Bt o ot S o & Effusion) i & ur? 3 /7 =
by [ « (Mean Free Path)

: e

B ey 8Ky Om/uﬁ LK e
?03“?7"/@ BT Ll e

Lol 96 (Mean Free Path) 2= 1) 517kl - -
< » (Gas Particle) »3 . - M M
(Collision) sl /L"tﬁjvéc,miuf - ®
uy/)ér)wg/»a_pwugl;g/ H W 213 Tk
-<(Mean Free Path) 6 § ° w
538




YA

fut & ?'—.;T.‘:'/ @

(Pressure of Gases) i § ur.:( 5.13
é@ ¢ (A Ly A &, d Ap e ds § uy:’//
< l:‘U-gv(fg) J{,: sl e (F) =4 s b

&WLHW//’/PGW&%{U’” -« U < (P) / (Pressure) 4>
-t 760mm i
latm = 760 #Hg = 760 torr =3

latm = 101325 £

-
— / “
%
SN —
B g %
- SN
» —om s S ‘,,Lv (Atmospheric Pressure)
nadi b L g AL LS s
54 F
40;1#@5{ Compressibility of Gases) 3L dzg Lo~ Ur.'.r 5.14
il J?'

A b u{uﬁ 4| (Flatened) b g 25 L 4y ¥ (f(
Rt s 6 ozr oes £ I U it 2 (Compressibility)
Cﬁtggpug;f uyzf/ < 2 J (Inter molecular Space) urfé
LT3 pn i 9400 £ < bbb ek -2

. L\..\\./:’\\// -u,?Z_/ffgﬂ;u;
AN ot P

55 B (Mobility of Gases) =S 7 Jv - UK.’/S.I.S

JAs A s Zb A S L ur & (Mobility) f =77 » F oot &S o

urdMobility =175 P, § Ut Qoo $07 (7 SUA L s ot 7 P

_‘a&n:/f’/l{u J:va/ﬂjgﬂé




DEE (Density of Gases) =30 (§ urd5.16
a 3 {;}C’/u:unf_babn%/“ K /;;?l. sy S g
QalSEl o b Fuf e (U AL A e
&-@;Lﬁa—(gdmd)bg!ﬂ//h‘f ﬁjéf'j/@o/b(uff

J;;?L&’n(/ J:;QL&MJM
=l s 56

1.407
3.120 Ch N\ g
1.935 A(@\/ AST 38 i
0.088 AQ\Q\\\? Tt
1232 A}Y(\)IY P
0.176 0\’ He

(
~ \B>

Aoty
?u”‘/’/o?l))-% len 4% 3 o 5y Jf'/ )
Qe ot o S urd LS e
-« b 4 (Mean free Path) &1, $17 - A1 6 (Effusion) iy S/ =olos @

(Laws Related to Gases) 17 3L usd

- Jf."j" Lu{fl}d;;/ﬂc«yr‘? (V“ Jurj/

(Boyle's Law) w56 § f1s 5.2.1
K:,“/é(d;d/u:/d(/,wvg»d“y&w‘Cu?gu?uiw‘/fé_(ﬁz.wpuﬁl%z
—e ol L (Pressure) 4L 4 J‘[ Jl (Volume)(%




AP L 1y
20b e oy (Pressure) by = sl o2 < bu (I(Volume)(%gazfﬁfd/ Jfo(g}’lbf L s i

(1 - —_— ’
V = E LV l !.utw‘ (Temperature) N7

p - P
-}’ZJ&V&J’],.?J)LﬁLLL}/%}.‘.‘Z;,«}KZ/)’?@)%LJLDJ/H”L
Ev P,V,=K I P V,=K
%) ST = i &! G [

fd/; (g

-fojyz sz Z [y}

52U PV, 1
‘j’JUV”LZ”"IL’KJ"f s (Pressure) s e hsls o
P Vv K J,/J”w_éd//u;/u‘“

deats  deuf J

1.0 X 4 =

A

£ Ll,/}" ;Lo! u" (Volume) (; z J"/db
20 x 2 = 4 > e § v il o0 J‘WAL b » {(Pressure)
= L x [ (Volume) (g L= VR (Pressure) 3.

_KLJJ‘".,/J%Ku;JuumuO

JIEE Sy

N7 o0 a

S ) '
200 3o N B,
=100 4 400= :
=0 M 5002

il




5.1J¢
¥y .L’f(; ¢y bl /{Jzatmfpfu-ba 5 LZ/}B atm 3i» KJ:‘/VQ
g
5 liter = V, e
3atm = P,
2atm = P,
¢ =V,
S
PV, =PV,
PV, _
P, =V
3x5 _
2 =V
3y,
e LS LG A TS5 Al L s e
Kby
A2\
5.2J¢

3500 cmf/! ek St T4 K¢ 3 650 mmg Hg u{JZ7000m3
& (Pressure)is 2 b Lo S oF

iy

700cm’ =V,

650mmHg = P,

{ 350cm’ = V,
S =P, »

PV, = PV,

P1VV1 - p,
4é/uff

650 x 700 _

350 ’

Kot i S F U 1300mm of Hg= P,




(Charles Law) s 6 ¢ J’/lg 522
WU s ujjtg; UL Jijl/' Je1787
~.k§.gjw K7 o L (Temperature)e..7 ,?/w!(Volume)(% S
(Absolute temperature Scale) (Pressure) iy 2 J d/ ooy d/ JJ; Z O
K J}b € w7 o u:.‘.(:"/ﬂ /512(@!&}46;‘;‘/{/&@/10]@;}4 .
u},:/ | (Absolute temperature Scale) Lyt el s 0l L g ..g
Zero 4 6 o Kj.;.i .L.!:/J/LJ‘ e
& fe (e i l-273.15°CI2)K
4 gfc"_ =7 o0 0 g by o0 {Jz/(éfd,
S e bn g AL ey
J U .L/)é‘:ﬂ yguﬁ):ﬁﬂu}»
f;.j G”“ u’j:"273 u:&:f (Zero) # c“J. '
C’j’"dﬁ/‘ u:‘.f(273 € s Z vV
Gl A L ke L
= pr 44 AL AR /
K=°C+273 22 (Temperature) =17 > KJJ A < L“LL;’/
. L Kufgf(/!lﬁ” ¢ 2L 5% ¥ (Volume) ‘} Sl
C=K-273 . ~
b AL LS F600KY < 300K s on

SMI Le & by 5 uj (Volume) ‘; l(uff// U9« J‘K/ (Pressure) 1%

N7 >

5.8 f




SIS Saz AT 27 20 e (V) E T2 7 26 P S
s o eblr b L6 £ U e € 2V, v, (Volume) £6UY

-~ V;
“uja(g?fg@ T1=K
S U B O
LC«J’] ,?J).ﬁ.t‘litak“(y

J ot ok 2% S SE
K=273+C -« b

53 Je
b2l oS F17°C227°C £ £ A 600L U TS
€n l“/f $7T9 5 P> (Pressure)

. Dy
T,=27C=27+273K=300K
T,— 77C=77+273K=350K
V,=600ml
\,=? JV
Jb vk
O v _ %
< T T
3
ViT,
V, = T,
4 é/ u:.:f u’: ol
600 x 350
V2 = X
300
V2 = 700 m|

-gé_b 2% (f f; KJ{/:' LYy =7 o




5.4 J¢
b 2 et oF 700 om? £ ¥ Y 51 Ae3500m 4 40°C £ U Pt
Ko7 508577 5 P (Pressure) 3L

Dy

T.=40°C=40+273K=313K
Vi=350cm?

V=700 cm?

Tzz?

S
i % e £ ude £ e

T1=T2
3
V, T
T2= 2V'I i
1 I
700313
27350
T, = 626 K

Ky uﬂ{ o7 e 2y éfg
\%
7\ \ /0 Ao t;,:

St WS P (Variable) 2 2 Ut s £ Sy

‘ ?‘Lt’n)‘lg/?c«/l]g/){u’l;‘aglgdu}f?fd/%/u{/u/bﬁ
| ¢/ (Absolute Zero) > 5
‘q/ww;c‘-Dflgl['va;/;Kufm/uzf(u‘fu’rgf

® 6 o o

(Liquid State) =/l A

alor® S5 prir 2o Bl L P 7 Mo Qo S s o 2l B
- G

-w’é"—lfi-geifé—c}’u(urfd;gwfduén ®




_‘a&nrfwgfu,féuhf; d//:;?l. el o
SE ST AL 2 e
GBS e A G A e e S el e

< TP 3&5&)/:./%! g(BoilingPomt)gjﬁJﬁJLc«bfl. S

S

59 p

-t L (Compressble) £

2.

\ 4

3@

Np
A

> LS (J‘J'//)

-

<D

PP

Kol u;f.f/.wal.

quids) =ber? A1 S bl
Evaporation /.:5:. Jf 5.3.1
.;’:J”fu.fu”fgb’/l.éﬂ'iuedju
thermic Reaction) [ =7 L ya J’f o zu
_‘48}’4‘;..«1? =7 S e S
el QL b B G St A L1

e bondw S

e S e L e ST UL e
/;;Ql.i:‘jgc‘, &nb;l &L‘!? =7 d/ﬂ};..al.}'ug)-c‘- Jnufufg..{!&tl? d/]

lgT h..)lé 4 (Inter Moleuclar Forces) u}"} Sl 1529 O ) /;;? b os ‘L(}m}y:.
emperature) =7 o0 /,:5“ Jf < L"U-fr/:,;“ Jf Uil (ﬁﬂ L /ui = i/ d/ol:fl.
-l oZ ya S ewsleir o i ol Z

el S L & 869§ oy oz £ e vols™ S S S22 S E S
Ly S S0 b e on WUt E QT E o 8 el e
st n ( w7 onfUinS e 8 A S e oy = S J;;?L . £
LSS




uLJd‘l}'l/'f“Jf g}’)’/ub/!itﬁ f/a/’?/ c.’._/ub//"’:g)i'SurfaceArea Jz‘fb’ 1
bt S b ES e o ey VL L 1 Ky
_u;L/JJJ,;/f’Kc/,f,faduwwc/w&bﬂ.a,/

20 )f/)ﬂ/‘a dlp o e 2y L oed7 on @/ d/ /f J’f ‘Temperature =7 .2
4 (Intermolecular Forces) <9 L ') Z /{? L2l P52 JL’I}" d/i d/ );;..C‘ b ”

Liopred Sub Qo e AW g Zondar Ut el e 67 o <0

_ujirdﬂ’uﬁ(s prisAda

Q o xity
e) il Sl 5.3.2

s o € ol Ut 215 b U (Equilibrium 7 on LB 23w Kell
< L"Ur/ (Vapour Pressure)
(Liquid) e =L (Vapour)
sal

JE i S o et S L OB f/c.ujwfr}’”u“(‘/,v.w‘;t; due
. '] s e ® ‘w Lb}’

o' ‘. . r.- i ": . : ." »

. LT : -, .'f“:‘:“ .

= A CE

:t .: "." ::'n- -

¥ J“ & At > ..a:f“c/ A=)

512 f
el AUt L b fin G L & SO Ubed Fie e St bien
/,'?'“C;‘uféc".t'l’ﬂ?/u“’yg/}’ct‘_t'lgMZ-}éﬁJfﬁiﬁ:”Jmé:dg—wZ:—/Lﬂﬁ
ALl 0 (ULl Fae Vo et &L
&JL‘{._%L“@W/(Vapour pressure) 5 itz S bl o i el & Ut < &la %
4".3% 24 L (Torr) 23 {mm of Hg) (atm) 3~ 5% Jﬁ d/ %




SIF Lty e a1 31 50 Btz

c«bftdfﬁ/’c«/!]gnu?vgfbf-%/?a{] J&ML/V;I gfp &Ul'{. ey d/él. 1
S Ueur 2034 dus wls (Non Polar Liquid) il ¢ 2 144 Gk ¢ (Polar Liquid)
K(boiling Point) J 7L a3l sl (intermoleclllar forces) u;} Sl ba2t “uf = | (f} 29
bt = G Do QLD B et

L Bl e bl Ut P £ ez 0 41 (b (Size of Molecule) =z U
AV L) ot LB o 6 Quks b Ut o st 7 O e LT
- L/'/!,g. (vapour Pressure) 5.s JUL’{. p3LJ sl ujj_)%’ e

o0 £ e re &2 Ledr -(Vapour Pressure) Jf s &M’i (Tempe
Qs € 8 o B or S Qs 2 - i 22007 7 o SN et 7
<t %760 mmHg /5% o £ 100°C S 2 b 458

) N Pdind) U2 b5 533
Atmospheric ) 3l» 3L (Vapour Pressure) 3, v (Temperature) &7 >
uﬁJ!?c‘;t‘lg.l(’/r//dLge'c‘;t‘lkf(b'l ) ;Eﬁgdl.u‘in/,l/,i(Pressure

u'-w&@gig/wﬁce’g' . }L}&’J&&del?ﬂc}/&t%&
e e b Fed Fe %%

» uﬁ!n/lg/.:i/ﬁuj"gn el L Uyyf

“ Y d/ (Atomspheric Pressure) (% Jw J a5 L

NP L i i3 U2 4

o, 1% Jw J’ 7 b !(AtInOSpheric Pressure) 3,» Jw .1
2L Lt S 1 € 22 (boiling Point) 2 7

=S AP P2 45 Nature of Liquidef IS 2
W e ki 2 Moty
b Ul U1t i (B F2 A5 el
(lp f;g.diﬁr d/ (intermolecular forces) u;} R

346 AuSfeds 1

78 SSe 2 p NSRS
JAS . e 54 e U2 B L
100 &3 SN
126 J‘bf!’ " A {(Inter Molecular Forces) % ¢ Ml & 720 3
s /;l.:@;! ﬂuﬁu’ﬁ;&ﬁuf}d@'luynég){gtéobﬂ
L 5 . .
356 &S . O Z /’:;?L L :,gf/ (oLt d/'/b! s
5 P & o hodind .
, J,u// Wl £ U 2 P g sl T U
330 ) Soe 7 . o
’ on bl L& L Mo 4 duz £
58.8 a8

- ‘En Y d/ =7




(Freezing Point) Ao &5 534

L U#d Qe 68l o T 50 Ll b s (3 QU KU1 T b 12 DL
Dynamic ) ity J}' s Z u‘;”? 2 Zj/l, VAT VAV N - Y Z (% BM'{.
etk ¢ 6 (Equilibrium

A B L e 55 dug /;’4: u?} s d//:;?l. Bl e 7 5
Coni i I
5.12 ge 1 S E AR I, s 2k

114 Pl f

2N 3 sl

2
16 T -l 3 Z07 onf UL
il ‘}& £ Juy A B L=
166 iJ 5
-38.8 $ s 6 @

103ty 7 %
B Sos 8 > (Diffusion) 3% 5.3.5
.ﬂ.uf:w{?wéa@ Ltz e T UL e
Al e S A A e S (Diffuse) 7
"‘L/upfgﬂ:z’// ‘ /c«}ddﬂbxbul%}LQ/});@J{?LL:«L”/LJ/W

d/ (Lo centraljoh) /14 ¢ « (Higher Concentation) sl J J;;g PSS AN,
g : s =
Jr Z:(Homogenous mixture) o g,‘l’ el ﬂ/ J’ el ol u:lL/ SRy

O G b £ JE
. | JE B e ZndeEy
| .__ . id L e i pie L
| S ds g IS S

< L JE U B Sy

o\ B, (4
L ) . U W53 L

i F.
—"
I
1\
e

rd

513 f




(Factors Affecting Diffusion) J1# d_ts st ji41 1 ¢ 38

(Inter Molecular Froces) LJ; g L 6
Su# e & de Q5 W sf el Sud ovn £ 180 £ il
e dnf e S A RS o i e e
(Size of molecule) =Lz § 7+L

dooy e JEVL ez 1RV Lz b e § 2H if

é/JVoﬁULIJwL@/)JJiLJﬂ/uﬁb L'

chd//,uwéf‘;dV!Lfyab @ A )
-l

(Temperature) =17 2 (iv)

GW d//" Jd}ﬂ e eil7 o0 e Ll e7 o Jf K590
._«:’ dL.aJl IRy UV/; Wl &

(Mobility) =73 f § /20 5.3.6
A=) u(gﬁcafﬂﬂu (moblhty) J]}Jy J){QL
&uefgf(&l/ﬂab’/l.c,?;(ﬁd/ar];!)fd/:«b’/l.f‘agmj{o_w
< 3;«' el O/ (Flow)

(Factors Affecting Mobility) NF Lty v a3 4 =7 J;’ d/ b ;;Q b

(Temperature) =17 2.0 @)
208 e O o2 (Mobility) =77 s P § I8l oz £ a7 i U 2
_‘Lglgnf/cé_/[écdli

=J7 Jw d/ ﬂ:;g L & =l «(Inter Molecular Froce) uf ] i d/ j:;g L Gi)
SIE T P U S e P ind 23 41§ 2B (Mobility)
_‘L&lgyzo/c’&i u.':" J i




(Density) =30 5.3.7
i L g e § U UL L et e BnD=MIV) £ esgdun =307 § el
J_n%}é ﬂ;;?l.-‘agn{juy»LulmujLn%}Mﬁg/”ugJ{gLf{
4 i - é JI-Ut Jn by u‘{ (inter Molecular) uf J ABY2% O Z [O/P= J

o-Y .
(Factors Affecting Density) J15 J_Is 3
7 on S lee b [ B 6 e 7 50 3 TESEIR =7 o0 ()
S S8 5.6 e et ST S0 S 2 et 2200 etiuggw.
il 4 7 o0
TCC) =7 52
0.99984 0
0.99565 30
0.98320 60
‘ 0.96535 90

em ot Lw { (f Syys oy uCrJ = :(Pressure) (%) (ii)

/ Ve b Jf T (Compress) (L P} ug < (3la 27, o/d/‘f?
- Jyz AV £ Ln

?ug n'//lg G

?‘LWA’ZJ‘&K&M‘{.LL&Z&@A},?/;u[0
et e Ut e feddud e i e

?§. b ol g2 Jf C / gf (Equlibrium) L 43b &zl}i U~ (Close system) ,’UzJ Y .,{ \ 4
V%Q;jtKJﬁ/fanC/l’c/qufu 2 2
?‘Lt‘n)liﬂ}"laj’urfg)(jlﬁ/?uéﬁﬁ 2




(Soild State) b ./ #
ZJA )i lég/»..fdratiuimu‘a.ru’/d’(/mfb/(wu/
B Eseker? S gty F F L 7

QST db s ln dwic/».wraw‘(wu/
_u*dr/l/.ﬁa_f,,lﬁuwéw S S S J,ﬁw‘(w s
- (Rotate) ¢)‘*/ s (Vibrate) Ll/” / 4 ,Q $ & J;;g L [
_crénf/,ufJ /r sz

. . . 7
—e Urnl) e (melting Point P 4

514 f

(Properties of Soild) :«Qar" (’f l d/ J #

(Melting Point) 0£ &5 5.4.1

#6 (Dynamic Equilibruim) w317 S 7" A4 £ S s ST U S il7
ét’!; I ﬂ:;g Ve bl Wk 27 o 2e g (Melting Point) Gk ke S
W S & J,:g VLU e e J‘{"/ < &la oY u’! (Kinetic Molecular Energy)
b SU AU U e W ez S P e




sk b £ ot g # ¥ 57U

185 (Suga) $% | 1

36 25

2
-38.83 §Srl 3
801 k| 4 @
0 d| s
o *
[ty Jgj 542

dy.Gu‘ﬂ;Ju!ad/u*’JhJ”u“u : u}@W'erLL(utu’ﬁ

.../A’(ngld)JJ}””cj.u’lc,

(Density) = 543
Zo £ g (o St e § o b o #
0F 8ol L utdn o & £ 86 v St ot
a T8 58U PO U A

I e $i e

uﬁtﬁ” g u}f 5.8 Jw
-

270 A

7.86 (Iron) |

19.3 (Gold) b+

216 (NaCD i & s
1.59 (Sugar) 5%

[0 B VS B S




(Types of Solids) L3/ Sus#

A Lo b $ o § b mizs § B Sap o
o9 e WY
(Crystalline Solid) U s i
UF | UFsle ( Amorphous Solid) ¥ =51 &
$15 F (Crystalline Solids)

S U e J{; Lﬁ.}f:f (Three Dimensional) J/.fu"r‘; J
Aﬂat“bnljuﬁ";jl/ié_/»bbf/ gdratgfu');uﬁ u‘iZ.Uzv'/(C

U2 S(Solids

J¥ i 9

(W)

Vo




G s Lus 62 ml =l o553

U sl & (Amorphus Solids) Crystaline Solids (/- i
g BRSO BE s SRz U
s t’n{fﬂé’gﬁ 10 §.t‘ﬁo)gifﬂ£ﬁgu1
-t s (unsymetrical) A% F /#5 Ut Lx (symetrical) 45 %

ijdéd}’ijﬂgkyJGJ(J)gd wi;&—%)’j“!‘g/)’nyuu’};d

-t (Anistropic) uﬁr’/ Tev » 2l L (Isotropic)es” Ak e
\%

(Allotropy) s 5.6

s b gt Jge e K <0 (5L
:.4_/»4:,)!11.,&@("11 L/’j).’.(
—Usil ca.t:ari

/ﬁ’Gc}L‘ I_ 2y (Allotropy) Y Va4 E{J/‘
(Allotropy of Carbon) Y L ¥

T

i, W B 1

S 4 q‘;/ (Diamond) z
Y . g
%f -c;.dn.,,;/“/bdlgdmjulguﬁ;ﬁv%w(




(Graphite) &1 l.g{/(
_ct-&n?j'}'/bdlg(j/%’uf%»ﬁu’! Z:M/g

AN

(Graphene) J.y'/'é
O 7 6T e I

&/
N\o
(Fullerenes) u”'ul’

L (Sphere) ) (al Z K 2!
iy 2 S Ova)

v

\> (Plasma State) :«Jlal./’l}; 5.4
Crookes) Jg/(ﬁ) U $bs A U;/!.’. d/ul.
: 57101}9 ,,,{ui‘;ﬁziu’?d/m)”bc,L/ﬂ)@u?
SSE AL e et oo
ENC Nty




Ests 2 i Gle G T S T AP e o G e Utk S e K
. _ujz.mum/?ayﬁ S el s 2t
5o S o
el Gy §
e F & g6 iy Fb (Neon) Uy JoE Jw § 22

524 f

ondensate) &.{J,ffgflﬁwl ch JY 58
ul/.jl/d“! » U1 S Jlﬁ»"ﬂib‘u 2 U 1920
T1995 KL S phpp e os S nelur

(Excited) &1 e sl ‘»f e Al S $eolos & U
et § 1 A By L i LBEC U U

el pnip 3 it & S (Condensation) i Ade T LA o

Sty G AJA Lol § e bnr Sy
eSS H L0 b e o SH £ e L
Fle L Adine donddid7 ol

e S
n(‘j"/,:ggﬁﬁd'/,/ﬁﬁﬁ‘a@:’.fwag;Jgi/&?wigf/&gﬂ_géMLJL‘:’»
-‘a(Condensaion)ﬂ G o Ltaudg u@u// v kF el /)"L&lg




,’V“ J < bl s (Absolute Zero) ~§.JM/ N7 oner e Ut o7 o0 [ JL"H Ji ¥ BEC
e Ut 2t Clump) 2 e o0 SO0 < Be ST 7 P SUA
< J{:' L?}'f e o {(jl{'ri 4 Jb rt&_LL BEC (5 b+ K(Clumping)

(Deposition) ﬁ Jys é

\s~




CBEC ALtk s S Pl S S
J].,g);)npzugdaaﬂjsi.,@’uf’wt? Saeddb Lo f 7L 2,8
S

-u,?élgiujCompressdéu’i‘LL“ng/ﬂyu’
_cal:glggCompressufléu’ﬁ;u!‘L(}yzuﬁ} '
uv;u,ﬁbﬂ%bnqﬁut/gpr&ﬁtf@(u‘f d v Sy e

o
(Absolute Temperature) =17 5. JMV Z U f 5D br L i £ u’J k @
w %‘J

>

S
¢
«
.
<
(Y
(:
N
N
C§
Q.
¢
&
Y
® 6 6 o6 o o

c«b”huﬂ;.ffb/}l’%)/Cj/:'l}uzu’};/?gf?a/l]gﬂ
bl

ol GBS on S U Ul S a5 e S el # @
<

LBUE W E i S FeuF s e

U Qb QL U o U o < Qe SF UG - s s e
_ugz_w/_;wcé

e A g e Sl e

st st o et (BEC) e Ft JT sy @

B

—




re U JE F) 2o I
SO ) o 2

_‘L/“,g)}“’(’—d/f&l{?l J‘[U'U/LU:J}.?UJ-’
SO g @) gF () Pkl (o
ot g

(b/) G’—’&Z L

c.&zéuiiéut/ @) =& ey Y

z ©)) w7 o5 (@)

2N P )
=88 O

‘.4".[:/‘/7)(}; Jﬂ{?hé&&h

@ S B BT B )
etk B F S e S ke

() o (D) £y ()
< =Moo 7 u@ d/ sl

A @ g O gs ()
et Sdu FS UL

e dndpndy (O o dufdor ()

SIS © Leorf @)

e Jeor el § UL 10

R yA(% (u'a) o )7 o0 ()

u.f‘} J:{c o ©) ko (g @)




ety () I
?q/ﬁ, L g}JC" u}!/? O/(Allotropy) Y=

'y SO e s e (" (Effusion) 3l

ﬂ/..—d/ JJ}:M

)V!M‘)MM‘J)”

Sl QQC ol N7 20y JU/JVL’JWL =

.1

2

3

4

S v i S € N\ fu/w/.»u;&ﬂfu”uut S
?u"“ﬁJﬂfﬂMﬂ/u’i,&ﬂ"aU/u’i,w 6

Close ) ”Uw & 32 Al A & / d/ (Vapour Pressure) 1% dl/lf i
< e b W J~(System

ey $ow () 2 I

?Q/JiﬂUnitS)Uf&J,5e/ﬂ 1

KK A150°C (&) JAK S 100°C ()

Jgc170K () Jiec 780K (@)

jT‘LWJUﬁLuP/J 120cm” < 90.5cm’ fKufJJu‘/J

€ 339C =l 7 52 S Sl e 7

Wl AT Ku/y;wf(/vfgo Ce35 c/;uw"‘mawmlft{u’ufi

Ku/u‘u.,oa(l aﬁn);um(oc)_,/vm;ﬁum,ffgmoclm a.u/.f .
"Ky‘b{(gb}’gbdﬂ uL,v d/u" V/l/.vﬂuoglpblﬁ:/..fhtmm

QK/L'/)L)}Q.M;/{%Ocm (gl{u’!/c_750mm5l.)u! 800cm’ (;K(f J/..f

VK/L/fyupL;/{Jéaﬂnm/gﬂsf/,us;aunsugufj




fﬁd/..)}

15 = M/u)u

= /ﬁ/‘f/

Lo = ok -y
Jg 23 J’V‘:Jﬁ (}T ‘J’L{ 6.1

(Dilution) S 2T S S UF s U¥oié o Q1 ok w0 w7 62

IEJ¥ 63

UK S 6.4

$zx 65

G s P JF 66

te ol (i TL b

SL S endbuinl ey b

_Zuf';/wtnd:gj/ Jbr s J&U#w"’/ (jL,‘H 2! u}j/jrv}j

colos S et U & o & U K usrd it VKUt turd S usrd
-ng;dvd/,ﬁ/mf/

L S KA L JF

,Lf/J/Jd/r

LE TS IE

-Zuf/‘_)"]}il/vﬁw‘aéjrgféﬂﬁ

_Zu';/’//bdﬁc.é//‘fd)

/ub Jigcb =W L (Dlluted)u’/‘! d/dL c;uﬂ;l;o,v'/c_ d/r‘ (j;:fé
Lt

©
(O]

© @ @ @ @ ©

LT een L go/dm’ 4 Z Ui sl dard ¥ @

L uf{://dtﬁ” /Jr‘fz_/,Like dissolves like Jw Z U1k S S rn Jﬁ. Y

-Zu’tﬁ/é}u) J@wui c«!/;'gjw
_Zuﬁﬁ//uy J/ ugmzi&f”m c«w'gjyaﬂ}g

©
C]

®



Y

(Solution) J’L; (homogenous Mixture) » %‘7 b .{ § (Solvent) J’g 21 (Solute) Ji‘/
USlose# el zu’l,(gwu fﬁ‘,’_w IR RN Py uﬁ’] 0 s Sl = < t’lJ-;v(
Ung <t U B et e G2 et i o £ gy F K FAlloy) T €
w/b&ud: U o d_u/f 21k Jé JJ}V uj L/uﬂ K171 dw &
Y PP Ji el (e el d/,w db‘f/-a d/ uﬂach_(
_u"LL LAY J.«U};
Lo 36O s F J)’m SIS

(Solution, Aqueous Solution, Solute and Solvent) J2 o i
(o N
lution) J#  6.1.1
T L 63wl nlo

Ur’ d/ ol et -~ t‘M J,l! (homogenou
C/’u‘l-a J);J;ﬂ‘ ts JF J"(Cu)/K K(Z
u/ﬁ,vl/ﬂdl)uﬁgul S F gf.fl

Srud e S U Q&
% (Aqueous Solution) J# Ql 6.1.2

NSV PANTEY T-N1 W
. LK..«!//IHC’}LGLU"’LJ}LU/UL(Aqua)
Aoebrogy e fis (H0) 3L ot J# 3T 5

¥ i, J}g(hquld) L/Lf u;dt K oF

£ Gfﬂ "Aqugous"

S §
d/?d/d}l% lf




(Solute) f 6.1.3

LIS RS E I el Solue) B o vl Ut i 270K UH

O FTE Uee b F R QLY SE AU S s pimee ¥ o

S5k LBt dsoi b Lot End F e Lt J¥
_Lgl:'nJl:vVl/?/)’Z:y&gu!/?/Pd:J’ujf

Ji/,t(oz)u?ffc(coz) 2T 808 i U U sl < Fvurd 5 en &) 1

-+Jyufcf AL

(Sokewl?Y 6.1.4
(s 7 203 W

NI T A SNy P Y
e Ve Qe WSS b S . F-<F
-‘at‘M(UniversaISolvent)J%[}.G!’&gé}. nguﬁu’uﬁ'}ug)

RAN Ut o7t ta.'

St S u}f‘j_ laey¥ m

e bl ud oS UF m

PRI

fe S JF T m

?uﬂ'&u&t‘*»u’:é/d/dsvmdy ]

Jf(}jﬂld%:/"u@‘m (jb)’ L’Ji/g‘u@/"/buﬁ J>‘LJ)L; Kuﬁ.’//ln n
et S R feud AT e

LN

-J/,‘TJJL; d:d)g/)’ :«U)go}/jél%‘r'l ruﬁ/ﬁ; uj’ﬁ’ 6.2
(Saturated Solution) J,L; & 6.2.1
Sl nFOTe sty /s LS mAd sk
CE i onitn S Eap S Faun o me b ar ot Ul
TSNS VIV LAVE 3PS PR IS-NS NSS40 4P 3 -PIy
- L“M(Saturated solution) J)l; e b J’ JNar sl el JJ"/“




(Unsaturated solution) J,J! & L ;f 6.2.2
/aﬁ//?wvgnu‘uu{ifdﬁwzn {c;/lﬂm/l,&'u/gﬁ“uﬁ‘ﬁdﬁw
-‘gt’ﬂp{dﬁoﬁ’/ﬁétaéﬁgfuﬂ“iﬁL
-c‘;dt‘fd/dﬁﬁﬁ/fnégJj?@/LnJ’..C’,g/fth’lﬂuﬁ&g?ﬁ:ﬂf“

(Super saturated solution) J¥ ol o Jl:'f )

i\ -g Qboreswe S LSS Jup ot et S ﬁ
él%’r’! 2t J# (Concentrated) (»¢ &7 & /J’ /Ji:}/g/{. Lff L1172 l
B Y

e VWDt 61 e e B4 HS 35 L U¥ 08 1 F it

J/U:J’yvﬁﬁ'él?" /" ..% 6.1dug

c’_—/buﬁdﬁj‘;oﬁ;’g?l m{JJ’,ufd)l;oﬁ/;f /lﬁ/‘/bd/yufd)goﬁ/
<7 o wli N d/dfvo)ki Jy 4 =7 o0 S S Jp e J’V 47 o0 JSb
-‘a&etfd’ufd%/, <de S <dd
pl & JJL; > 4 J,L! ~ l@jg{L J’U oi‘/d’yd bjgv)kiédﬁoﬁ[jdﬁd
- bx 154 -~ b < b
S R ESF o S r S ST RS
- ¢ S FUF -G
ErFURIESIF b 7t e §UF L 30 Ut Jed
up‘;(if 36 450 § 470k rlf 36 Ao § 4k A3 100 S(NaCl) § 4 a1 (lf
e 20C AU 100em’ 8 HT 100w e F L2000 G Hem
Je bW S penzonnls odwicbf 200C  KndFoid powiibl
€y J’Lf vﬁ/él&'ﬁ! ) e J’L{ iy~




(Dilution of Solution) _f yodl d/ J" SJF 624
U~ Concentrated .»/ Dilute S =¥ a0 d//l,&’f JJ"A U /,:ub Sl Sl g
-< &yz ol J i J(Solvent) JJ; 4 ﬂuﬁ» JJ’“ - J,L; Dilute-‘a .lf&-((:m

< (3% sl J M d/d'g % JJ"\/ - J}Jf (Concentrated) & € S I !k\

=¥ (Concentration) Z 5§ £3 Uns Jl{r’l U ok /’ Ji ' (Dilution) J

/(Dilute) b £ Lk S ek U lnfer sl Jr b s 'y
~E L 2 JFDilute) o L F esa § by

i L

__ me)‘f ¥J# Dilute = V;
Jel§f o2l 3 §U# Dilute = M,

6.1 J&
¢ J¥F 2.0 MEMgSOL U S 2 ¥ = A U UF 100ml € 0.4 MIMgSO,
S
M, = 2.0M MgSO, sy
M, = 0.40M MgSO,
V, = 100ml
vV, =?
e - G
M, V, = M)V,
2xV, = 0.40 x100
~ 0.4x100
T
=20cm?

S SEQD S Foe L8 £ £ s gt L5100 om®20em* LMgSO, (7
€5 J#0.40M¥MgSO, ,-L




6.2 J&
A iy T S 2 €z b U7 U# 500em € (NaOH) 20T 5,44, 3 0.20M

fe1.5M J#§ (NaoH) /T
S

M; = 1.5M NaOH
M; = 0.2M NaOH

V;, =500cm 3
& \/1 =7

J¥e ¥ = Jﬁyuﬁ:l

MV, = M)V,
1.5xV, = 020 x 500

~0.20 x 500
15

= 66.67 cm’

v
29 ([}g) S W!&m em'Z J¥ 2 6 L NaOH
@A ?U#02MENaOH . & s A F i &

U o7 b

V I’ @fr‘lOgu! &l;20mluf.' ).;A & U~BulA f fu:/u‘/
o) o U5 Lk £ E320g s &g 20mJ* £B.G s sk
Stz &l S5 ouee

-<Saturated s34 J J,L{ ¥ /..C J( n

Lt:Super Saturted J#¥ o4% 2 (jl-?’l v/ ‘//4'_ ) S5 osir W
P

-u:/(.‘«)’/ Kd)goﬁﬁ/{ u«:’/ n

te okt g FUEKES m

Kbl IF e o 2

$s00em UF U T eone Ut o€ L F JF 10MEHNO; ®
L u:/l:: J# 0IM e 4




(Types of Solution) ru;J J);

Sodte o d e o F o mdl J/Jumw&oﬂwau({w
Uk et Lo e d AL o cite Fre ol (e

a & 62 U S L Ut
IISL AL LJE 62U
S § U# o SUF | o N ajuff( AX
Adninsenss| A | A @
ald AQ\ o

A\~ 4
(tnd’u:&wcoz)ap}”ﬁ;jz/{ él. (’-W) J{/ 2

N
K PP Pk ok e 4 (’51} %
BN
SldT U (s =i D \S\)f oA i 4
NN
V . 7/ 7/ 7/
WK Sl d & & 5

7
(Amalgam) &1 < Go® | ¥ U# 2 6
? 7 7 5
(et Z L;'A 21 s Ja 1) U1 W/ J:( J¥ 7
SRV AINS-] & uF |
(b f A CuEZn) = L6, |  UF U JY 9




(Concentration) JUtl (6 E¥
LY ¥ 5 6 et s ar SJELST S S TS & m
FadF e S S SRS re e e el d

Sz §

- piS ey d’ s L
SEl T
1dm? = A (Concentration g/ dm’) g =
lcm? = }:.’ Jl (d (; /
1000m = A1
1000 cm® = 1dm? o
_Zuf’?u:..,gmﬁm{g oS0 L =¥

(Percentage) J& /1 4436.4.1
W ¥ T 6 L
S de s S ¥ e Qo § 6= AL
(Mass/Mass Percentage) \:e,{ LUl 44 1
ST e F ot 1 N100 £ ¥ 2w 1SS S

ﬂleO g 95/&5’(1/5,(9*&/(‘)%&%11@5%4/)1‘)&
. ' Kbl J¥
( i @Del§ "

L 100X ((g)_afJJVm,JJJf’)_(% m) J¥

g G"r.{ J J¥ )
(Mass / Volume Percentage) r% /5!:43{ LL;L,W:.’ 2

_‘Laﬂﬂ/m/v%oszggﬂénfuﬁd%lOOcma}?Jl,&'fuuf(!/ﬁd/J?
(m/v) J# 42} = (= §~ x 100

:«,{Jﬁdd/»fémbat'nc/!

1

(Cm ) ¥
LY EJF Z100em’S GF S5 S o 6 UF Lm/vsaoy b £ Je




(Volume / Mass Percentage) J 1 '; LQL»‘} 3
dM(V/m)JM(;LGL v ;bJJ’J’(!/lOO Z J’L; 2L 0 U cm? J,} Z J"/

iéLbJﬁr'/lOO/J’JScmfc‘.wu'/gdﬁéf}u/(v/mﬂ%//)’LJV
-

100X

em)F§~ ,
(g)&;{JJ}L{ _(%m)d’l;)"‘g

( Volume / Volume Perc

3 4

(ZLL:’/(V/V)(%J:’Q@ML@JJJIOOCmSLJ#X t2NY) f;Z:J")
o -+
100em’ LI F 3 95em™ Folll sem’ S, VIV 5% 4 £ Je
“ bt ¥

o) S 4

S J¥ (m/ma) = 80 8 5 2 U G 1105 L 1 S15 56 3

15g = h“—‘{.{d/nr&
10g = =ddd
¢ = e s
s =8 S 110+ 152 = §UF
J,lb‘é:L}UU
@=L o
100 x © 1§ IF = (m/m)ef sU, 42}
12%= 100 X ——— 125 = (m/m)ed b\ 12
Sr 120 5L 564 5 S ¥




4§ U¥ 64 e
VS st L £8P0 J#150em’s Jesosem’ Ut U2 S e A6

S
25cm” = r;gds‘”
150cm’ = AeJ¥

s o= 4 s ¥UF
(cmg) - § \4 8
100 , =(% . 5L 6 ¥
(cmj)ggd’g ( v)f; )
100 x 2 =
150
16.7 %=

e %167 U 6 K UF

v b
\/ (Molarity) { 2#6.4.2
itre) dm’ {1 2 5.5 d/ I L J’J
671 L éir‘ ﬁ;mol/dmjégﬂ JJ' s

Y-
)’}v;jd/j}"éf :(M)éi}"
(am) € J#

; LEF
\)\/\@ I M

.l{'//;U:' LM;!_CL-&M(;’/”-J/!Z [
dm’ /J)g/}'u: (!/f}’/djv‘

(Cms):,zfd/d:g _ .
1000 —(dm):ﬁ,fd/dﬁ

1000 (@l S S \

X

yia

(em) =d JJ# (gmol") = A § F %

(Preparation of Molar Solution) §.& (,( J¥ v

Flam’ J¥ o S F 2o §I QS Ir LS L Lt ¥ Je
e b ¥ I LUK Gk

Ll A1 dm’ ¥ 1OMENaCD o £ Ji




LusntS eSS ook
58.5g/mole = =/ NaCl
Kb o Uy INaCLS 2 & S b win (1585 £ 3z ¥ s
LB K e o
Ly JF T dm ST Sy ot

Lot &7 NaCl 1585 Ut U7 € U IMENaCl = L/guﬁ;

E o fut1dm’ £, 5.85g Lo ZitJ#fM g Nwerl b

N\ o

G S SUFE e SIS L1 20 Ut UF L s00em' Li6.5 J&

20g = G"‘.’.{Jtﬁ‘/
35.5+23 = L )y ¥ _Z(NaCl)
58.5 g/mol =
500em’ = .. 0§ ¥
¢=  (MYH»
Us’ 6
1000 ) (Dl §F” ,
(em) = § ¥ (gmol) el 7§ o
S
1000 20g _ d 1y

500 58.5 g/ mol
0.683 mole / dm’ = (§ J»»




6.6 J&
¢y J# 100 cm?¥ /»2.1 J}f Ved uqﬂ

2mol /dm’ = éi ¥
100cm® = (;b/d);
12 x 2D+ xD+(A6x4) =  J\/»§C.H,0,
90 g/mol=24+2+64 =
¢ = LS
Us* 6
1000 (et i)
X = = “},o
(cm) = § J# (gmol) =t A § F
. S
1000 =SS
100 90 -
_2x90 x100 .
18g - 1000 - %(Jt}i\)
6.7 Jér

It S U2 500em’ J# 0.5M £ H,S0,e Ut sl S B(H,80,) 4 Sosi 20M
-t K Cm‘iz

20M=M, = 4Jr$H80,L 2
05M=M, =  (J» JH,80, K
500cm’=V, = A LkH, SO,

¢ = LLJRT A K kHS0,
MV, = MV, Urg :f
v _ MV, _ 05x500

oM, 20
V, =125 cm’

-JnO.SM éﬁr‘ S En S J¥ 47500 cm’ = Jr < (g Ko €4 1125 em’




o c;:

'Skt S

I F e 80%.48 Cu s Zn20% 5 Uk U1 @
S P SIE S §

3 J# (Concentrated) 64 usf (Diluted) (j"” 2T .
ooty

¢ Diluted ol JFL wf U Jr 3L Jr2 @

oS ¢ U gfem’ed SNaOH Ut J#1.2M ENaOH ®

AESELnd LTI gEN S 1405 GE 10 @
S

¥ Ut e V¥ 10%mm) £ L -
?Jn’:«/}/d/g)’uzéﬁ

AV 4 A"
“\) (Solubility) ¢§ £ m

Jﬁuf’//’/;{ 7ol - /.:a/l]g/)u’légf(ﬁ/lﬁfwuﬁﬂfd/&’utf(
? -uj:id/",}:g,y:’/]@’/l[_yuﬁJ}goﬁ/u’l/ﬂL&

Y EAB < Qo dL Saf S ez onfe ST o L e
P Sk b S e oS 3902 Gk S ook Qg 100°C
P (NaCD s fir o ek 6 el U1 3 pee ot/ 0.002 U2 G
AN LA e




(Principles of Solubility) J»i £ § £k J
nl @/56‘ u{l J’Vm J’J ab Z J> < Like Dissolve Likedr‘l} rb Kd/“,:g Ja B!
S e Ve St kiU LUf IS AEE AP Zk

/(pamts)u(//;lg)’ﬂv’ u*44d’dL/uLu*JVu"’/
rrdbuhﬁ@~+ﬁu”1<f’/1.f{u:4w’w A
- 4&&7«%&3&9@ S Ut (Benzene) o/ 7z 2

Gl LY @:

,;Ow & mm F o2

=7 on 3

SRS - o - f/

—J’“u!éﬁ;ﬁ.f_u}’x"‘ug} )

6w b ulie i S
Ko ¥

VLV .
JOES I usad 651

Slnup kil LSS RS SFE S

e b inf e ST
_£J.G[umLt}f“ﬁauum/.ma_ﬁufﬁ .
Llpd}’ubu"/ftd/gfg/}l‘}"/ d

e LU o £ S s S A U#
dwaJ"me"w’fnu*ideJV Lﬁ"wavﬁ}’d’u‘yduaﬁ’vﬁ
_gbC}’u“/l/J:g(f/(fK)’U}’n/u’"}’,.//uro)l,/c_uh’




u"dtl(,vlugf)r’u&au'//-.f/ ua(NaCI) lu{(’)r‘fwdlaf//;bédl}‘
Aot S Il 1 FOIBL L b F e b0
JQ:.»LM.J‘"/JV.J?'J‘"’/ a0 28~ quﬂ,c.tfu"’(/m mgw
/r@wu’ CF i Na™sl U2 NaCl it Bb 3 S 3 -t ENaCl 2 §
Wt Ot 62 B A L T £ ik Jdrﬁu:dt ot deT

LCy S 0 S (Y

cr ‘ cr Y cr

Na )-(Na )-qwa b U1

cr Y o Y cr
cl]ci[cl

i N o i oo Ml 3*

o )Y cr Y o)

M o N o g M

cYc Yo

Iaa¥ o] Ha” Yo 1 I Hia*

o Y c ) cr

Nn'HHn'H Ha' ot Ma*

cllcllu

=

S AN

el B s
BEiHE oy 63 P

..&Ldﬁ@uf}‘j}/ug}uyu£J’%}id’ufa~/ﬂ$

_?Lgnufftf'{d{diu;d/uﬂub n"’.UJ

(Effect of temperature on Solubility) e/ £ =7 24 44k S 652
JAV « &7 Z w7 Y U el ol Coelr on U dl. 2 J)’fy d/“,g Jg
$7 i els UF L e by S Q0i 87 § A8 oS e Py

- 2iF

LA Ge Qe S e 8 by e Sl ettty S e s § P GF 1
u/l]:/:KdL/( 5 £20°C Ut 4 (!/’/100  dx (1/ 34.7 6% F § ReD 0k (: by

£k J’Juf{rvgw/u ‘.d/é.lg /56.7gm/cm Sk J/gu%(:e’;moo"c

Ll bbreds snb ¥ S dn




ufu’tgtg

-/ =los SLike Disolves like J1 6§25 f @

et fud S S

B o S A m

JF Wt e UiF dan JS STl S e
S el WL

e Frf bl insf LU LS

O
RS, PRl o.c |
Comparisio pension and Colloids

ﬂdp/?ubdjuf&&/ﬁkbﬁ:

P,

J:Léw,gmwma

_+uﬁ’d)fauuuzétl£,/g NG JF Sl it f QL
{/

% u:/lgnC:;U;fufjo/L};¢1/5£u!uﬁ/“;d/"}”?

,{/‘a’lf&L/f o Lauf‘(d}; (P w»u:/.:ﬂy‘gaﬂ}gu)» U
et s _ L;u:uuu?wmyagfwéjﬁugéu:«’u:
_UJLW/J Jﬁ.}l.od‘;m

WU c,l/;'&wcdﬁfgﬂﬁf/?;lzd/;«yﬂ}ulMQJ;«'})JUZ&,{KZ
et

(Solution) J# 6.6.1

dg } /7/)’ L Jl’ﬁ‘-‘a VMJ); (Homogenous mixture) s 2T b L KT L) e sl
¢ e, Nt “z 0 = u/fu:J);am 10“44}?‘)"/’/}&‘(&
oLV AIE Lk Ll S e Tl S

- lev‘/(True Solution) J,L; &? 231 (Homogeous mxiture) o }.‘7




(Colloid) X5 6.6.2
ujiLnL;?;.’c;au}j"dgw vl J¥ 32'7 els L J"’ AV 2 <8
NPy E c«w’Li’ﬂ/_ujf_!’)j/vub"l&d‘,:nlujzfifuﬁ;uﬁj Jdﬁdégﬂ
e et o S0 eb e bl Tyndall effect o gt 20 S S 5o S
d/f&’U :’/ul}”) 1l K2y 9 :u!.'.? ‘u‘”(:w»_u,? LM&U};(False) = oAl 3 g

Ay

.

el Y S

Ly = o Ji’ﬂ/ 4 (f“ ) (o)
Jib Jf - el Tyndall effect
Ut Bae Ut L3 e U7
-.l{(;‘)k/)

RO\

J# 2 6 oons
Adresxuy 6.4 F
(Suspension) =13 JV 6.6.3
enZeds Z < (Heterogeneous Mxiture) » VAl u’w g /,-,’ §eliiost f /,-f J¥ A
Fubn SR YRS m ezt s SIFmuEL = WAy
- ﬂlf‘ﬁ d/;al} j" v f d.L‘ ¥ (paint)




< ‘L:J?'L.) e €50 el JLV J¥ 6.2 Jug

2ol K ehos® K0S i s P 6.2 Urae

dELE W

)/CL'/’JoébéJ

Suspension <13 jy Colloid i Solution J}Jf
$% = 1000mm ez § els | F100mm ez § b | 0F < 1nm erts § el
¢ x < ds |
_‘Lt’nuﬁfﬂr’fﬁ;d (7/{ /3’u;?ﬂc§3b£ N o)
b S b et Y
.?Jd/d'_nd.‘/,u::/l/.caw’ J“c.m{! _Juéu’l

2\
S A s
«' A%e Lifrl&

-‘aﬂﬂ/fjﬂﬂ)

_u?cglpé)c_ﬁé&
;’]’})L warﬂ v

o
Jﬂ 4 65 e

b s AT

T E e F
-t

e Lo AT

AN

pE e L i s

e Kz S B

‘y,,g//[u”u

o

= :
w # A ey e

s &VTQ = g /4’ L3

/N iy Ul
?ug o'//(a G/
fe e JF LSS K e

?U}:'./uibadigd u/vu/:_u“ui»dﬁ(@»und#hﬂ" *
e os u*d;yd,»l):’/(pamts)..fj

sz_U,J“’”&cz_/qu/uf/ Gyl @

J‘JJJV» J,J!L._,wdw’

00/

Y Zud o s UV 4

te JFE S L oo Sy S et @
"Ll/;////u’ud};(/cuy'/ ¢
St lw y/dﬁ False ¢
?ux'./?uj P //:U; Tyndall effect g Jf»’lﬂ/ 4




(Science, Society and technology) (Jt& sl » /"'lr U
J Ut s S AN S e ALt A3 U S i e 20
ot nguﬂ{/éﬂ u:tcaﬂ); o‘{dgf&’m u’»‘f//a/ﬁc&f:{. P :u“(cc«p)! ‘c«b;”‘ dw
U Gz § O e i L e 5 L & U ks gt L e ke JF A

_‘at'.lsﬁa—uJ&UﬁJfKLM(‘%/LLLu/Ky@i’%ngﬁ_ ;
L’\A/L:«%Lcﬁwaﬂ)g(f'{u’uulfl _Lab‘g&;ug!gﬂ&ué
LU e £ L ol ib bl ol b e Lo 62 )
Uil SEL ~/lg 1 Ut e PSRRI u’f

_ENL S

% /;TJ?("K;I'ZI wl el ¥
el dS 2L
-‘aL“MJ'g‘aL“‘?Lf’/J’J?u:J??—M

_‘Luﬁ‘Tulgu{KJg/ﬂJfbdﬁ

- ,g%so )J’;/_uf/lgijuﬁymUnuﬁ/!,&fﬁ/ﬁ'].ugd);
b ek S B P  JF e U YT

B S F e P § 7 e o
‘.4"_(3[;Jf&flb‘iaﬂﬁjlﬁf/.!;d/fuf‘)ﬁoﬁﬁ

WL ue bbb S w T I F s st U el e B
e bbb e s

‘Lcﬁ}f‘_/“fﬂ’él' :Jﬁﬁ_w/f/?a{iu(fmJf"”zwrwmd/dﬁ
-LLE‘MJ&Trueu;nét J’L;

- 3{, SF e S S e ﬂfdf’”ui‘ J# Dilute
_‘aglgd/dpufj!ﬁfJJV../t//l,&'f/.bJﬁuﬁdﬁConcentra‘[ed

e £ J Dilute = 54 d/M]V1=M2V2 Us s :’/J:y (7

e o6& o6& o6& o6 o o o o

e & o6& o o



/:ww‘jﬂf‘)ﬁ“)lggfd%udj&lgéid’dﬁd}gdm3}?C‘-)’p.jud/u:’}"éﬂ}” <
W JFE I
Je §UF s Jr £t add £ JF < G B st Qb i § S 74
-t
J/:;/“%J’d//;‘)ufu’u_‘adtpJd’u"frlfloofgjwuuﬂﬁ’d '

- d/ (suspension) 13 be S e dl

lﬁdwé}//)"’l&do UYL}’K-/JJJ);MVVU) : J“U;(<
& uuﬁu!wé

S
@ﬁ\@




o s
V=
J’L! S8

F'// 1000

= U JEu F()

- LBy 2
ey e A (alloy) = %
G) Urzf'/u @) dl.» (./) u’)’f’» (
‘at“n,quL/(fJ); 77K 2
O 258 @ w2 o0 (O sk AR

ORSIIEN)
FLF S 4
(L) 10 ()

et i E s

©)

&g A (L)
L}E sl @)
L U sz J/‘ 2 L NaCl .6
(&) S 123 ()
() rl/(158 @)
6ol § o VW PNaCI e S0 0t 2 J #s00cm o1 7
38M (») 1.33M (@) 15M (&) 1.4M ()

_‘afgd’frl)ﬁlo,(‘awKdﬁﬁﬁw/w%lo 8
S Sos (O L So0 (L
Y &g ,»uf 105 () uﬁ&g (l// 100 (@)
- Ji& Y JJﬁTrue .9
JFeal (O J¥ e (L
cadi 0 JEEL S @




£ dimls ot JF U

0.75M () 1.oM ()

025M () 0.5M (@)

e thrda I L Wy o JF s

JE ol o 4 (O J¥ ol o ()
J¥ o d () ¥ S

e Je §U# @
S’ (O Sk GAD
SO e )

13

et e Bl Q¥
VLA ) CU# ()
3 LUFus @)

o S et et 3

) 10'nm ()

1 ®) (4'. 10'nm (@)

/fdt“*vf’u(f’ﬁd/d}l’uﬁd)’e/ﬁ
&

2 U

f g g
U U

U 2

g &

.10

A1

.14

15




e F () |
LS es L e dUE SonE i STIo F W
SISO F ol o F el o 2
s ol o Lo LJF g S S U#
ISV T P
S s L e S ¥
ur 25 U tyndall effect

(Dilution)u:: A O N V() S14 S
ol lnf A

5

; L Lo fet¥ 10

b F UL 1

u/cu:ut9d)f€urfd/ 3 M35 gk T o 12
?U){/;I‘LJJL;J{J

ud e dn o F et A

eird @) |

& Jf.‘ﬂ "u,? & b J}L{ dilutede— J’L; Concentrated{ /’ J( (Z

> 3 e S LSt S e VS S
e Qb ot Lbs L it 20 §gn F§ L
?%/(o?l.é; Ju:y/é Z J{?L Z d.L. JJTCI_/)I Na*

?U,’/(‘j” b £ Ul LLike dissolve like$zk f

fe 3} .l{ruf.' Sl ol e Jw ‘J,L{

>N S U VO R




ey $ax () 22 I
S ¥ e J#30em' LSF A L3 UL ek S s s

'S e jtJ/
K0 §JF e B JF ¥ 100em’y, LSS AYTKC (1258 ol ey

"Q/()L’“‘ JAmol/ dpe
£ dt %(u/ NaOH 0325+ J# ¥ (NaOH) AT 5,44, 35 0.25M 2 @3

—

; “ 4
“:dﬂ; d/‘ 5

¢ v
120cm’ U 3L800m’ 6




-
03 = ey

12%: ﬁ.a?u: e

12 IhfSask

1:«!/!“3’(7!

ui(f}.u;!u%}g/f 7.1
KOs 72
5&5;&11)!05’5/ 7.3

e ol (§ T L b

S L SonJ6 1l 2y /1 b

LT 7 Sreductionssoxidatione_d_19 L s 2L s LT Bl ©

LA I 7 Sreductionssoxidationed_1# Z i A S b L 21 ©

-Z,ufcfyw;d/fﬁ.lf:ﬁ/. ®

LS SIS 350 St S belectrolytic cell JE Jx ©

i L L5a8 6 er§ a7 3 A S s s ot Sanione TS seation T b ©
LS S ipen SR e 4

LSS e S L s 22 anode ¢ siCathoded 1 ST Sy ©

L SIS n LS S B @

LU Ty P Scorrosioneiisd

_Zut';/fu/?ﬂbédt‘qfuiufbﬁ@ﬂa)

_Zf/ug.éﬂ'Lu)@J(f;L,lJ:ﬁfd/KcV@/,/?fr Suiles

e 3 NabuIE PSS L S S ot

(O]

(O]

(O)

(O]




Ryt

o B L ER g S S Ko IS A S G
s 1Cu ALS Uil —e (S b S L t073 e SdLLC0T, 2 S du
-~ 01 Z(Electro Chemistry) tA u’/K(jL d/ Uiles it/ /..?'/ Yy

_+JM electrochemistry .lf‘:.‘/(.}'/L/ uyl gj’J uynéc«u@'&%;!@/jéb’iu(f
0¥ e 30 I doi e doi d

(Oxidation and Reduction Reactions) e b u;( ki
b w3 Bl e SO L P L

b% L;A:.(Lf(oxidation
&

C+0; ——» CO, (Lk¥.
2CHgH,y + 250, ———> 16CO M T)
N;H;+0; ———» N I TEROSNLY,

& T/,lJ'ly(d?u,?l[ReductionC/’dldg@

-
(60T 46)

©5.7)
(96T 2T)
i c&@é&fﬁj//v 2§l = Reduction ﬂ,u;@xidaﬁon ﬁ )".._,ff
sk S A
S b o A P T Sl AT St 2 o LG
-
Cu——— > Cu’ " +2e¢ (Oxidation) Ut"'
SRSy st AP IAM S B T J{?L‘ﬁ'u:‘ﬁgj‘@ég{@/,w
_Lt’U{’(

S+2e S*" (Reduction reaction) (i

-LLE@'(UE"J:T 1 J}Agg/ﬂf/‘;/fiuﬂu)ij:fl’




7.1Jug

(Reduction) uy/ ki (Oxidation) ﬁ,‘&f T
e KR e SRS T
1004l Kufsz CalA 216 004

Eres? 6 291 Col) P16 }Q/
LA R T L2 Lo AT L

Ut 2las LA j’//!,‘&ff_ujLnag)J%l ..C;’/'},/Jf{uy/b
ST I D 2o s o

-‘adt“ﬁd/ J L;’JC,?,JJf §(Photosynthesis) JJL“&V
e Gkt de

6CO, + 6H,0 + Sunlight >CeHy,06 + 605
z_n@uuv"?ﬂz:uf{ﬂ’fzfc‘_énﬁgﬂuﬁ (H,0) 3Lt
it &S U8 o (00 sAIT (8w 2 ST Py
b (CeHyy08) HF T Rkt

Zn+ClL————>7nCl, :J&
e u:/}K/;l gﬂd’«'él.ﬁ;ﬁ&/Zn “iu’w‘ama/uur}‘?ww; Lﬁf};ﬁ‘ﬂu{/
-Jn&'./iljy’lwcﬁc‘;
-u:lé/’%)uf 7.2Juy&‘<i!reducing/)!oxidizing e
Y d. Llreducingsloxidizing 7.2 Jru
Reducing Agent £ by Oxidizing Agent &£ F714/T

(H,9) 2k Pasd <(AD (i o B | ey (NOY) 2o S FLH,50,) 4o S
B3I A ONalD S0 A | AKACri00) s 8 by dKMnO) 25
&3 (Zn) o 2 (Bro)tasdCL) ¢ 5




:u!ﬁ/lgt:,l

S GRE A fs EN S e oS5 o sir W
1.Al 2.Na 3.H;S 4.H;SO, 5.KMnO, 6.Zn
&[/UU@J%L.@{Z//}!j’//l,‘kﬁufd'l;dj.?/ﬂ »

H, +Cl, ——> 2HCI

(Electrochemical Cell) J':

: M@/,gk’ﬂl?cdﬁu}/ﬁ‘at‘nc

Galvanic/ Voltai D -ﬂ:‘.ﬁf (©)) (Electrolytic CelD &Jf (3/. (1)
ncepts of Electrolytic) s 6420 J.17.2.1
STy P g o] el S 7 T et S St S &Jg{u

Bl RSt F Lk | Tt
u‘cia)uﬁ 3JU.PLMLU//)/J}’L)’”¢;/

7.3 Juo
H,S, H,CO:, CH,;, COOH HCI, HNO, HI, H,SO, [F &
NH,O0H, Ca(OH),, Mg(OH);, KOH, NaOH, LiOH [S8F{7]
Pbl, KHCO,, AgCl KI, NaCl,CuSO, |14

_u‘LU/ (Non Electrolytes);yw/ / Y ‘jc)/u“ de/ud/u" beub( LJ}; dli Lf(
_u*d_MLU//Lu’ul/)/éu/)KJ J




?Jo'/’lyl},.,l

PP Yy L R, ALYy L R N Yy VRS I PY
-g[/vﬁlgf&g}/,/?."lbum/c;uﬁd’o,‘g/ﬂ
1.HCl, 2.Klgp 3.NaOHgg 4. HySp 5. CH3COOH¢,, 6. NH4OHe,

Electrolytic Cell and Electrolysis d. éy:ﬁj,ulgﬁ L4y A

e s Jurd e By
\ 6e / Lné Lw,ﬁg"'ga/,u@/,
Vil 7( } T sed g L
I SR i auied

N ‘U’/&zEJ/J:g‘Lt‘MJ:._,@
— 4)—— il ~7.1J¢,J/%J5_ﬁj;}?¢‘¢m‘j3’"”
) &U;}..al
JK“EJ/U: L): 2y A

: . e fud s E 3 L S e £ P §
ufff},/ 4 5:5[ KU e b J@oxidation ﬁ,’:«ﬁ/‘f Ut L//Zy/lé UI/”-’?’ Jf

,§.3noxida‘[ion/j!:1m§.t‘nd WReduction
) M'+te — > M (pln oo = in“/)
(/75;5‘5/) X — s X+e  (pinapbu = cﬂfgf")

ugo//lpl,;!

ﬁf{&néﬂfuld@:]@gﬁu@)}g! L
wj’uﬁfg;@&j;u%

A ST i p Lo Ll
it S er &7 S B o
)




(Applications of Electrolytic Cell) s i1 £ & 4y }g [
_uijZw}c«UW!é:J:V@jﬁfg’ Q)

e bt S sy e dpub s & (DowneelD) it (&)
,‘at‘ndvp!uﬁLL‘a (NaOH) lf/i?c‘.iﬂ/%@/(}!' Nelson's cell qu% @)

-‘LL"%JLJ’”IJ/..,@;/"’O d{u“d_/wlﬂ[fu’/}g

< d L;l,wduz_n(f
~¢’:Zf 2]

) ,;?‘Ldn?/lﬂwbéﬂ,wu!u(;/d/,u‘ad/if//la
Woec AXt
W =ZAt L

NP WIRY PESL 10
== RYUIN +3n@/GL50'/5)£ff?gﬁf.ﬁ‘aﬂﬁwf 25w g
<u32:”'./Electrochemical Equivalent :«—{«.ng&lr{é/é’i_" ‘ag}’@p ANE J‘L&b
2L L s L N S 61 W =Z s b= L A=1 440
LAV IS SoduSnnnd k1 S, Gz ) 53 St o\ G S &
-c‘-s,-f/.”tylal{(/'b;! L

(Faraday's Second Law of Electrolysis) J égﬁ/,uiﬁ'l /»Kd.ﬁl /3
3‘48@@‘}(“& & i J;/d“/,&f.{lgcgjﬁd:é&&xﬁ&l&/ﬁuiﬁ'm
_ngnuﬁq@'L&l&‘:gl&{Zr!ZrIQJi& J;?M’:Lnd’ib/?electrodes u:/::’./.




4 LL
U/)O :‘i{% ,{1

e
\s
1

:Jor

VRN BV AN

/ 108
S108= — = ki fdiag

1
-La&llzv((F)Lfi/.lnCZ/v:ﬁ/&l& 1.5 s, b,

J
Q0
o1 (96,50045, 3
St

@ (Batteries) L&
. \ ég{gcﬁam’r_juuﬁfnoﬂu@nﬁ
K S oS N\ /%l‘, G (™ 1y e S 8 e
\ _tJE (Dry Cell)

b d/j:-g/}l (dbi_n‘;@/lgugu) dﬁd/%w&&mugjé
x> /"‘u}J/grﬁujLa// 6y s ST sl 55 Tl
S

o (Dry Cell) Jf.ﬁ?

i L“(gl:.lg?’éu"{a"bé(Leclancha cell) J"/*-‘é’d
(j}f[)s’/d/:{@'j }/(}”/,Ly:L/JUJ"/CZ,/ﬁcL_dﬂd/!/?dﬁ;
/65 Mn O, Jju/félsf‘?b’:uzinc ALY m‘LJ/uf,

<ol ¥ € L JF(NHLCD) s, (‘lru(}‘l'msy?‘f
(Zicui;g,)NjfL e FON U2 S B el e
s Udles Zn éé:tff/"d/ué/./,ﬁ'éiéw‘k;@/wéit{/f

CTD)

D)E)u’k:tl/ (d1se
JE1 U Gk

L2 f ~c‘-d%u{




_‘at'n/”,}:fgf@g);}@/}uﬁ;‘:id:u’!ulujLnGbZ4/5&1/@3@@@/».@&5@/2!.A:/J
Zn——» 7Zn't + 2¢” JGJ'/.:D’:'

INH +2MnO; +2¢” — 5 Mn,O, + 2NH, + H,0 S i
,‘g&nl%ud“/,»."zjulj Uféz_cCiju'

(Lead Storage Battery) }ff}'/

LOEIF L Oue oy it S 60t £355(Pb0) ¥
st G len L& v 2tlel w2 Uk # Sl e (H,S

SEEL13F
(Alloy formation) (ke £
K7 2 MA]IOy}? < Jj Kt o Usles /{ K Uy sl = Udlos 6 Udlos -
e Sl Zasle ¥ LS A-Alloys
< Alloy d/ui/{ul U/’T C/ L < Alloy J(Zn)..l:/)/:l(Cu)/,:K (Brass) U1 Ul‘:?‘
/u.,gf:!é:u;lmufcuﬂu’ﬂLatﬁ%gdjbcLﬂcqﬁﬁf/Vﬁ/AHOy
_%&nk):h”/ﬁlo?o)giwrjd/aw)udGJilAlloy éu’iu}gﬁ}g




_‘alﬂfuyu: 7.4 Jug:’/ Alloys l}/f:
Je1 Z i Alloy 6 7.4 Usa

= U A7 (b A KA )
Wotd S Cu-Sn = los 1
£ 4 Usil ::Ll/ Lsd L t,a:t"l \
o B Cu-Zn 7 3
2l dise g1 &2 e LA ‘A
o/:;ul)ﬂ&tw;rdfyrﬁ Cu-Zn-Sn Az 3
S
2T L ilre Ni-Cu-Fe 1(\ \—dr 4
orgdinG” | Al-Cu-Mg-Ni g 5
. g . v \\/
DR ACOISEIOPRY. ﬁ%@% Wi 6
SR sE eI | Fe-Al-Ni-Co £ 7
p 7 v -
4.th&~“«1¢(}1 /)@Q\ g-Cu-Zn (’Ll 8
Ui bE Cu-Ni-Mn 224 9
ﬁm&My Sn-Cu-Pb-Sb-Bi 9z 10
F a1 Ag-Cu A 11

@ \)/v =bgi | AuPb-Ag-Cu| (41 F18)45 s 12

v

p M b T "

JQJ/U(L}”L.?)JQ_"AIJU»;VLL)’JUJLW)JC;U?‘LVM}’UEJWIYL1/224
<0

>

Zn, Ag, Cu Qlslbr a2391.67 (b £22) L1k

Cu Qlustts 14 75 (41 F18) b Ju

Ag, Cu Bty a2 75 (b1 F18) by 43~




(Corrosion and its prevention) 3ke () (sl s

I AT o e QAT o5 (S AL pGar§d b
-LLL}U'?( corros10n..fw!‘¢df

(Rusting of Iron) I, ‘L}j 7.

(Fe,0,.nH;0) T e SALL Y n Sl SO e S Bt Gr il

Fe(y ———» Fe(aq)

_Ldl/ OH L/u’!u :(uyj dwmgd/(

(Prevention from Corrosion) Afc.,.f/

Pl U /’J;;/m«_iuc/ Uil

(Alloying) $.6= £ (1)
= [k !ﬁoxidationcg)d/éz L e L/JW! ¥ Alloy = £
KGN P IRl B A ot i

(Metallic Electroplating ) L;’JKCL J/. 2)
VA C‘Lu(u;"lmwujé@&l/!’l,cﬁu?&@@/@(@bu{v@ﬂmu@:ug/,:u;lmrl/"//l
_‘Lﬁﬁlgurd/gcﬁéul”ulf:}ﬁgﬁ{:‘aﬂga&(&/ﬁ'fL}“/,u;ngJb/c.Jl;

o

(Cathodic Protection) b S 3)
;éJu?ug;u:u@,wwMcj.iuffzidfm,@‘.;fg;»u:w,@),wg&?:,,@
L sy bbloiz AL L e U1t et L551 /AL = Mg / el

‘Lﬂaéa—jj sl /0 u!‘gt‘l.anoxidize)i'




e tlsilie EinglIL A
bty
"Lbﬂf@u@u"u;’w n

*‘ab@@f(ﬁ..@au’uﬂrtiuﬁ)ul ]
te Phllie LUl 5L b $3l pU ®

\3» (Electroplating on Steel ) (6| d (.}./,/.: J.'./ I 7.3.2

e QWA 88 Seosl g zlonhia S L6200

g (Tin Plating) (/6 d’ S

. ) ¢
|_®_4 %‘_»m Jd!f/LGCde/KULJJ/iLJ/’

.«lmu’gtp UULW!//)’ £GMLU/JH~W

7 Fef st u.cg/JW,/J,»L,M/iLJ/u,,l,rlf
Sheseg et A LJﬁ’é db (5/'/’/ d/"—u‘““"t U/v’
dJKCLJJ/Z_LJ“lMJ‘ J#JJ'JU//U/"U’LL”’g”’”{/'
SnSO4(uq) —— Sn +++504 "C‘—t'.b/

Sn Sn"" + 2e (Jju/;rl)

Sn?* + 2é Sn (qu/;}"f)




(Zincplating) u’z(@ﬂﬁ.«(z
j”tl)..fct‘. Ce .Lf(*.f.’.) K elos § 9 4 =l h.{l 23 d/:/ d“/[u.(/uﬁgf}ful{d/(a
%C%Jiﬂufjc;u’?‘at‘ndb&!/#)LJ&J/,/&’C{V.@?E’{U.‘IJ“J!Lal:'U-zv(Galvanizing

‘.g[.t’/rgj,:ubé5;5'{flzjlﬁklalw;ZnJ/, >

_‘Ll:’l.pnd/«f ufJTJ)fklZn/;l‘¢Vn§45)5{ Zn*" UI/;;Z:JJQ{L.

-uz“cm/’;dj :
o @ )

%

‘ L"ﬂdlﬁ“”!/’u}’éé_ég
bl b ST A s g S P brgsig s T b e b
—ut Ll xoxidized T
G i sk Qs e

82 AgCl == Ag +CI’
@% Ag > AgJr te /7,",';!

(Chromium Plating) (§/§| U‘ d/ (f )
: 3Md/gau((f)/§-aleu(c‘—)x J}154453w)cfd/KﬁJF}/¢ff»}
e tgTer™) FaS 2 Ly Je i £ e a2l 529Cr(S0), b o/ Yz
,JUnJWl4/}Lﬁﬂa%d/un!jklawrf)/

BV AT IR AT TR T

Cry(SOLstay) = 2Cr" +380 00
Cr == Cr +3¢ 45’;{

Cri+3e —— (r Vard




e uﬁu;waUTLﬁéd/KZjLJff)/

(Society, Technology and Science) (™ LGS e

e A s W LSS5 AL yeandisize elo F1IS L

AL lnz Qb e elosdh S estnd L EmFIS Fe i d Lt
NP S SISy SKE S JL et St S

ST et s et 8o e S LM ot st Qs o los i S aZ
ok f e

%TMTJ}L%J/}/’[{J@V}J’Jéfd//}”-‘é(}tdqyd/»/?c«b){f/&i{;LE,J/)J“
-‘gt‘nc;_?ﬁu(&d:gwru)’l‘gl _%&,J%JK

d




v

7z

ALY,

-

v
qu@;}gl

J () s

u:éw?tj?fféw"@/,,

e S

SO e
Fob

i3 SuidL,
-tz dx

TJ;"/

ULE e

LS.

v
s
v

Lat'n/jﬁ{ J l;%ff by

J}Jﬂf%

¢_l

s J oot Bl J{.

/Jlufél:!?ég{félﬂ?&/,:«llw: °
_rzJeut i d A Quided
-QLJUJ'JC&/Z

Jiua

LAES RS
—ulbey AT
et T s
oW LR T e
JOAETE enp bk

-cb‘_b‘ily(

oS .
cretent A
et /U A
u?"’r‘l'/)llln‘_}ila{d?u}.ﬂ °
U‘MJW&@&/L‘M@/@K

-
T




9 uif,"gjif@uuu}?wgu.ﬁgﬁg/
YR FNACIA VAT NI
et /e I Sui e G )
/zj_jsiri‘,//,uhj,@dma Sralloyd T EL Uiy ™

_§_C%¢i£u§w/jmu?w;z§.,ﬁ7,,gu?u;A11oy "




2y

c«lmgjo?

d/?
Gk

149650

©

,S
NaH
HNO;,

L,

KOH
CH,COOH

Cu
C

/27
f}uﬁ

(&)
14965 @ 1496500 (%)
YLy (T
SIS FESE N O
) KClisbsf (@)

:oUir&L%"iw}'/(Ji)y I
- SOUE ) ) 2

< $ Alloy SCu-Sn

(b.«) Sz
G) JL’}"
-« Alloy ¢ U 2 2

()
)

&)
51 p L]
965 ()

—e Ak TS

(L) Al O
) cl, (@)
e .J?qjﬁ’/l/u:’/

() H,SO, 0)
() Al @)
e bt LI A od
(L) HCl ()
() NaCl (@)
e bbb L35t e B
) m O
() Sn (@)
_‘g/,!/,éubb‘;&;’;!(l//fl Kfi:)l
(&) o O
® 54 @)




—e e nellus
3 'gﬁ/ (&) -agfxf;;ff’y‘/l’(l)
45 "U’/‘g’u“l ) Ld}’/))"'fgf(,w (C)

Lt’/CJ

QJ/UL/VU'U’J(A//}M/,V(ILJAJU)J
VU/U‘LJL///}/G/J"J}HQIL u*.)bd"{.,u/
Qu‘/gbc_ud/d:lpva 0 '

QU-JJ/JJ&E{JHC)’AJJ)!J/!
“J/OUL»’/:!JJD A

2T W
(i)

ZnC12

2HBr + S

2Ca0
ngs

&'f.i’uégf,‘&/ (ii)
U(’"Ui/z:/u:gf?o)h

Giv

w Cu-Z7n
;sp Cu - Al- Mg - Ni

0 \) Cu-Zn-Sn

WC% Component/ 7/ u/ et Alloy

.10

1
2
3
4

et b (3)

?u:/gbau JLG;’U‘:JW

(e QS AT S A S

s S 6§y Gaut s 2B

LI 5L US| Alloy
Vaf@)wb/cdlul"abﬁ.f;

*’c.ucw}/d/{c)'d/&#m J/cu’LG[JJ‘/IC}‘J/"C.MJJKL)G/
?q/uy.‘;dz"&;gu/. (I raretlg) 19 e b}

SO R S N SO



(ﬂd/u"}

12 = /ﬁ/(f/w

02 = /ﬁ/(f/

12% = ,»u‘ :_»,uﬂ‘" ﬁl

L1981
uflm/:;Sl

:.”;Wlﬂ?b"fi.{u’

S Sondb ol g1 b

LS S S S s slslos oz o ot
-Z‘ﬂcl’r.c’—u d/ﬂow chartél}:’/dj/.u/@/u atwwlalm/f oy
LSS uy.+dw = Uiles # s UlesKcations. sl Anions
EHE S5, Uiler Gl 1 Udles P

L Lokl st ol e B B
LSS f G LSRR LTS ui@uﬂﬂwfl
LS TSt Py drse s
LIS el tor? 9 (:""? mrnﬂf Ui Sss
LN 0P Ut (Er sl g DU 0

_Zui; Sollnertness 5% F S Udlos f 5

L S5 a3k S IS b

L b AL Pk

i u:yw%/y&/ﬁzﬁuf bl P A

(C]

(C]

(C]



Ryt

J@é%}hoﬁajégf?wuud/&u/_wabi‘”d/Jf;/ 8%&3}51;!,2@:4%‘@&,;1

S e S

et e SIS U1 s # o IS KU
-‘Lﬁcﬂuﬁoxfﬂlc«lf/ﬁl}figﬂ Jj

_‘Ly‘ibf(:ﬁuﬁu;«meu;‘.tm/;}ulu;lm,g]//L‘/-LLL"M‘/,LU:&:lé :

8.1Us4e

(Metalloids) VAV elos ( Non-Metals) Uf (2s /{
&.l{”/’ JU;V’)/:; » Uiy @

-ujéja&ér‘} ‘ "p£ Ly (3/, e 7O

(SDUZ By @ o
(AS)Ler T :(Ge)(ff 4 LAN®

41 (Te) Yo (Sb) s ' Aize

el (AD Y IME e
hEe
L(B,0.,Si0,) JI7 ¥ 9 AT Spe

(As,0.) Ut & AT urdiZ #UTL U1 @ | (Li,0,Nay0, KO, MgO)
N\ (C0,,50,,NO,)

VLV "
NN\ @
(oLl i bl L @

_u}’cf'ifﬂluf:/‘l’
Vi) Ll: Z_E‘/.l; e = d/uf.'/ *
-U.?Cﬁrc’/ﬂl‘ L‘)&..V‘ﬁz‘/}.l‘.'
J/Kﬁ/b’!_bé_b&kﬂ)u:()dw A4
S 904 !




8.2 Ui (Metal) b
- S ot LI e Bz
W st )T

Na Mg Al 25 L s T dos st § U3

K Ca Ga 0 uflm/l}‘_.:AfBrV“ufJ:y&/
s B s Er 2l SN b

Cs Ba T Pb Bi W fr L

Fr  Ra Ut U Alkaline Ea

L 4

KUl ooy of 3 QU1 b d(Be) (If‘ﬁf.
-‘Ltﬁ/t}(‘L};,«’l} K(!/U’OQS

-<(AD ﬁ/lgw;dué_lgéguﬁjwf Al
-§-(Fe) U/"l/alw;dl;i.lgd/g)lz}l/'l:
_‘L(CS) (fix:«lmkﬁ Jféw

(LD o5

-e(08) (sl=lese, PG

_u,f!(Ag) d,blg 2 (Au) b+ uflm dis ol /l,«g gL}'A
N w
(Electropositive Character/ Cation formation) «ebebd 8.1.1

g /l}u’/“g!é:‘féﬂ: L}Vﬂ, 53 .yu)/gj?u,? u“}goa‘l} (ElectOpositive) aﬁ@f.(jt{»”luﬁm
L Feationf e 2 e bbb w T3 it b UL i e
Al > Al" + 3¢

® ¢ ¢ ¢ o o

Gt B de P et i LS Ul AL A Loy Lora gt o)
u;}?t‘fﬂ;au’?‘aénﬂf‘ifﬂ} gw“ng_‘at‘n fdﬁfbg ﬁy’t,;’fm pljes s
< (Reducing agent) &4 .@i;/ uw;»&»y:;ﬁf@g«’rufw;,_+q;/@/u¢&vf

B ST, a5




TS iksdv il g ST o 2911 Alkali Metals s u}gl‘ansl A AN
s Li', Na', K & -urlte
2 “..’ b o v, 1
-<ns %/d!/gld/u)wd"./uﬂﬂl
Ay

b T

_ujgtg&gg’ééu'ccﬂame test uflmd".)ufwmlfl ‘\
—
JUIAZ Li o
el 7 Na 1%
Jud Rb £ fers

WA Cs %

4 Be f:/'&/.

s Mg 2
izl Ca o
JudTdvs »7 Sr w5
L Ba e

v Uty

turdedit Bl s us .
S SES U e, Wie S5 osun ®

Bi, Br, B, Se, Si, Sb, Sr =
?ﬂay!‘;upl}m{kz(d;’.lm L
S s £ s 5 B




JL‘!;JVJTJU;U:JLQ: uﬁwuﬁ
(Tonization Energy of Alkali and Alkaline Earth Metal)
3117(10nization Energy ét’;)lf JTo)c‘-a/}/" J&L‘!;"u?gj. 56!]'! Z ul}gl Yt dz{u’(

<

Atom + Energy ———» Cation +¢

8.3 Jug
< KJ/Mole éKﬂJﬁLgﬁ']lﬁ
I-A I-A

A Li=520 Be —{bg\\ O
B A4 Sy
! Na = 495 S || Y
3 3
N K =419 s
J-

4".\7'

z
> 5
2.

"4
0
= 549
\\VA
v %V Ba =309 !

e G2 A\ L Atomic size i3 (e (S S
i Lﬁiuflmugl43.u’!%&ﬁfét!;/‘b«gfl’wd/u;w;uﬁﬁiufu}"bmugl
_uj?&yzReactive
R L s STl T A4, f{+3nK/Juijvdfutu?wdfwmlJgu
L wReactive /:‘//l Ji SN




vk f 2L Uil uﬁ/;lugl 8.1.2
(Comparision of reactivity of Alkali and Alkaline Earth Metal)
e 5o IS n Ll LTABIA o)

1A L s d i

[c.;;/fIA uflmdcg;d/étl;/'l/uf!’uy

-#(Reactive) /:f’ Jf

(Ia) u.'.:lmugl
43«;/’¢(IIA) uflw):/ag}d/étl;/'l/ufl’[
-Jt (Reactive) /;'Ji o3l J

M T L ek, S MO FT e ek sds
_wL/qu:&;erMvLuf{Td ,‘«’5 3 (al /L“»/,ubd/iutm,,
2Mg + O; ———> 2MgO -

K+ 0O, —»KO;

LSS P,
Ca + Cl, — CaCl;
AL S e Ao L g 000
bt L
Mg + H,0 —> MgO + H;
MgO + H,0 —> Mg(OH),
§ oS TA AT gy st 32T £ Uil o
e B s e
LAY S S

Ca+2C—>Ca(C;

WSS e AL Pk,
2Na + Cl,— 2NaCl
J/J@)ﬁ’ft«&&guflmd(:a/liyur(o
e ® WP
2K + 2H,0 — 2KOH + H,

S A T sddnt 2T L Uilos e
_u:fi/:«/j dl/lug):«fj
b Il

ulf/";érﬁfr -‘aﬁclg({w&;d/fy(f'{ck’gﬁdﬁ)ﬁ/ufg)ugdw(;u;lmufwlmgﬁl
s A




(uses)Je1sf (properties) :«.l::r”' (position)(&'»ufdugdw KUIls

:(Na) (:5/
~ :(Position) rL‘a’A
£.7«5//IA e Jug du;,:_‘a,f?ﬂé 2.87 Kc«/,: d/cjf.'/'ul 44/’ Ul a,ugg uf/l,&'f}l; b o

e (F Lt ST Lt’r,'/ :
c(}’iu’!at’bufu};/ygj;lyl.)'ﬂuy (’)r’m
—ebbUoUs (Keroge '

2Na +2H-0

_Ldlpfd:iu"

—e tlllrh s
:(Properties)

ruw,yL/waam,/-

8.4,% s
e badeit Sd, NayCo,
_‘Lt’ﬁdl.*:f’lgﬁ:«l,ﬁ;’ul..@ Na HCO;
—ebnJergtd W NaCl
-‘at“ndvpluf:ajl.l';lb)lu»lef NaNO;,

»2NaBr

:(uses) J1
_‘LtlggJWiéz;bég)LLbL/Mu’" /“’/d//"gfﬁz
-LL“/JWIU"UJ(/JJ"}/M
Sy J’m,awlfdww”uu%/u
_gt“/rK/ML.,A!.,C/Mu‘JwLL///{“"e’m(”/m(f‘f
-La.l(@)ui'SAJ},«gJL’WWU’ ;lul//éﬁ”’(lﬁf:

T 155
5o L.
Y

1

2
3
4




(M) /

S (Position) (e
,4.4;254_/:"/,1_;;/%11&}‘” K%U:J}A?d/})~%/éyL’JL@LEJ/L&’}D{}/%JT;«

<10
Mg + 2H;0 ———» Mg(OH); + H;

-ﬁ;(}/@/léuf‘fufg J3 x
_c‘_tbgdwgc(,/ué?“iéjlc‘,é’cbh:i é ‘“

e (Pblt el SN M- LUl fe Jen £ 57

skt SO IS s 3z e S Sl A Tloys 7

_La(}?/fgygﬁ//?c«/l].?/)uki
Vi

: “/Jl&g/ciu'g,: éd”ﬁ‘_&cbééé’ L ol U’y‘fAlloy Lf% n

W 'chL?d/

T

L w1 o ST
S U et S TS de P s
U A Qs sl b 5 61 08 £ 55Mg
/,,,:&:JfJGJJ}g/ﬂC)u’l/}l-c"_J.bﬁfﬂ

-c b

Mg —>Mg2+ +2e (/5!’..!%{.‘/(7)

0, + 4H" + 4¢” —» 2H,0 il a0




(ca) (2

:(Position) 13
-‘L&éjyéf/jAmMHA:«;fu:Jugd/»d-{-ﬁ«u’)d”LV”Qﬁ)Q!jgéi/JUﬁL/

:(Properties) <

-UJZL.."J:&SJ! “aﬁ/ﬂox’sﬁfg(gf ]

Je1 Uy 6 L(é‘g /l?/:}

LAkt gt bt S ot F < Q)
I uﬁz_/gu (}C}JTL‘L}JLI: ¥ o JJ:/i e Ca(OH), tgl vl 1
-c‘-t‘/

e b1t 2 d bt E A | 2CaSO,H;0 2

bt S e 12 QA Ca0Cl, | Sl 2| 3

,gc-mdl.&tuﬁufuué - CaWO, ..,:f(f‘f 4

e b e § e sl e bCO, CaCOs | w#Ify| 5




ANy

~

b Ty

".‘/’!J(%r"

E"lime light"ssd e G726 271 e P 3

<l Jg{uﬁfudl,LnJWl4é/1/,tdg£@5rjz‘?w8n

jl/é’fﬁu?u};f @/(CaO) (//U-u.‘.g L}n‘(}iéLime

,-ggjd/_v’u = &c‘-ém&f’u/u@? S e

Z/}u{lug)u/;lc“.&)w:(ofwd/é{.:d/uf@ugu
s e iy 0 o

A A@ bty

?J”/’//.,/"thpiéqf’tﬁfw;l@% By G ™

\SOILs -2P ~ m

i s Sy F L e 2 (Slaked lime) g @

Q (Soft and Hard Metals) «j Py’ J;lr/'
28 /Jl%&ncwﬂydﬂéé'glgi_/u&f&;’&@wJJ/_Q?GCMJE(/'JW

L s (RO) sl (K) (5 by (Na) (18 bosws— e Bl

-

ungsten)gf‘} (Fe)usT (Ni)g}6 a;"‘u,? (}MJW&{}L@%/Q//;W&V/:?JV)M
_wélgiu"/.&flk/‘Lu;T/)lﬁffug‘b)o?Ja!")_ujuﬁm =5




8.6, s

iy

‘Lalmc}‘d/VIII B 3«}/(7 Laalw)(/'d/IAg«;/'Z

o B EYTeEE b BB i (FIE

45 d Ut <05 =FdU S
_g_én.ﬁ*g&w»x‘“uﬁm _4_8njj:y3u)/;/uﬁw

St b et s L s S B T T (D [
;)CfJulg_.;Lw;dM,g,?mﬁCﬂ;y &WJJI%@w;u@,Lg,J&Cf[
< (778 g/em”) ~(0.971 g/em"

< 1535°C wl skl L5561 < 97.8°C (U 5K

< 2450°C mi il 561 < 881.4°C Ui 56U

A<o)\\7 U Aoty

S eolosd 5L IS W
sy Seolnd 5L UdefUieses B
( ulfedwmalisalBluslmty u

o

ESNEey
L”’Ji}ﬁ%t’lg&ta—g}:ﬁ’”’/g‘({u}/g&?/)}L Uil
Sy gesr Wre Fenyfa i Ut1812
104 Sl p e 1T SSF Y By
_wwe/;f@{@,}:cwu@?wm}u{

Li Na K Rb Cs Ni Fe W

0.8 0.5 0.4 0.3 0.2 4 4.5 7.5

(Inertness of Noble metal) /,-f d/ s fd 8.1.3
(Ru) f:“e( 2,(Rh) ﬁ;”m(Os)(/”f o In) (2421 (PY) (75 ik (Ag) dﬁlgc(Au)tfuﬁu?in
-~ (PA) g




fJ@é[JV&LJ/éW,«L:;JI u‘L;’//!y"/Tcﬁmu?L;’JJ/{u’:lmJ}?
(A (Awkr mmf/ eI d..lu"lmJiﬂ_u‘L/(J!/d/J/.ﬂLV()
~ LTt ey (PD ("’ th sl

ufﬂﬁ/,:z;}’dlpgﬁgﬁalm’;n&‘fvj/ﬂ»
/)lﬁ;uﬁ;ufﬁugﬁf}{wzg%cg/»bg
&;/:.Ju;w:f;[ Cﬁn uffJbg Kﬁg/f&/ul,;

_‘a&LfL&; /»VQ/ Ulos 7 13 (92 é/

I
uﬁu;i}‘"f,clg/,uplle;%j;;?,:c‘-a .
Z//u{'&%[fugf{%&}fdl":’ - W ' -G
N L bl e ete b e (ST
Q1 L i oo Y e b e G 6 Sz § Pk et Lo

_wLnJWuwﬁJ/yiéu!w

Lol et O iy e Skt 3 Foe s (AW 2T
_‘Lb/&ilfu(ej;Lﬂ}/)’jj%‘uG?J
_LLJI}",&TJ%JL]&%K&/:«J/U}[‘L tar et 221 S sk

31 r‘iLZ.V//VJG!JJTJ/U/(Lt’/JWIu”é./i/(Strips) uﬁmuut s
lu‘z./d’”ut;l’”;d/ u"/,w’/ruLJ ,Jf@fu;‘j/w a0k bdlxlié&w

BT U s £ LWJMLW*_MJ ST

4.r/5u(ur{-£ﬂzﬁﬂlemu,/u :,ufb/d/@.lt’u’fflt’bal:'/h‘favﬂf,?/;o}&//

J;;l/dfd/guudélguﬂlﬁuﬁu::‘f/uﬂé/u’@”/&ﬁuJ@Jrﬁ_+b@gwﬁg
_+Cﬁﬁf(/uﬁu£}/£JG’J/

e b Uiyt (e o QB 52 d ey




(Paramagnetic) -.@'?ﬁ s O L//M!/ e & Bk J/L Sa o {(PL) ﬁ.’{&
—eeley R
_‘LL“MJWI/?/} Z(Catalytic Converter) ééiy:@fdﬁ .;WJL/“C

e s L gned el t S A Lot &I Sint S L2 L0
el ulic by Ul wlie i3S X

?u://"/“:«w&ulrtéu;lmgﬁii: L

S bsbotud e P LNy it J @
?‘ggnf;‘c&/i/d/u;‘?u[ =

St eIt etyitryy ®

?‘gt'l?gdb’if’luﬁ Uk s Z Catalytic Converter ﬁ.’;:"ll;u[ =

N\ 2l T @

ey
:

?‘a.l/:,lwét
Ldremze Sedlt e $ize clrwns ),
Sk 15 e e U 3T b 2 s TTIB

‘—LLJQ#!XVZ:U;"LM_%‘_
wa!Jd///}!/)’@)’d’l_‘afuithlloy Jd///}luj":fﬁ"
Ui sl O E S e B et gt b1 S U
JL»“»‘!uﬁ.ﬁu@ﬁm&ﬂqﬁd//uf_c‘_[}lgd/dw;

e




(Non Metals) uf (25 /{
-uj&lg&t:uflm/:;./(gJ/.:)!}ufbuﬁdugd/» -M%MWJL/JJM}?IM&JU?VJ/:?

8.7 Jug
g,f ) /:,’ d/ dugdm
IA IVA VA VIA VIIA

1
H
ek
1.00797

6 7 8 9

C N 0 F

K dzﬁflb u;“’rf u:;)’

12.01115 14.067 15.9094 18.9094

15 16 17

P S Cl

J# /1’ U:J)K

30.9738 32.064 35.453

34 35

Se Br

as O3y

78 98 79 904

53

I

Batil

126.9044

VIITA ,

2
He

0
-
o

4.0026

10

Ne

OZ4
20.180
18

Ar

39.948
36

v
53 80
54
Xe
UL

131.30

86

U}f&/
(222)




//o}L/_u‘i/’Ll)d_/.ub!/)!d!:d_}’.«d',v Ueabre Ji!‘/uu@/ub.ﬂ/u’ Lw)/
AR

oy aolsns s - u‘“”( J;’dbz_bdtu”u;/VIHA Ui Use $snICL F N, O, Hva
S s FUF1 S, P, Se f,o,c_au dwu

W)@

C S ks Uil 5 @
S VI A s S 50000 B

N, Na, N1, Ne, Ar, At, He
u’wvul.ﬂ&ul(tz:u}b}/u(u)/VA u"'duadju |
sl oo o f s f s S

oot
Ul @9

_‘Law/:fd/_ﬁ"&?‘ij‘uﬁ
‘L&Lm/:;‘fua(_/z‘f{/u:ug
-‘L&V)/,:;Jj/&'};/"ffu:/}ﬁ
_‘L:«lm/;;u:}':}"/:z




(Electronegative Characteristics) &:;V J/. 8.2.1

e QW eai et $Et (Anion) Tt S UR iU TL A Ui #
X+e — » X

;l,c;d/@/lg&/?Anion J(_UJLMAnionu’ujé’.nﬁd}&fisl&ﬂj")uﬁJfﬁd:ﬁ.l;J /

Ul N e Sty S S

C/laJJ‘g//)’c'_t'!’[(Atomlc s1ze)/7}wdu"lf}:’./.c;uw/u" irddiweldha

-LW/}’MJ)JLJV’/I{-Lb‘f{J)JLU‘V g

Cl+e —»Cl
_u‘l& ,J)JJ/L(}’/ /)!UM./JU»’VLVM{

SO, + H;O
CO; + H;0O

-

%- . d"ié’i'i%i’? LB G 1946 L1 oy /Wyuat&w

7 u"Jiu‘lc_Jc'r.AbCLJ;Lu’ztcfr"‘-;bu"/

g‘w,{ﬂz i -)ﬁf;;: 5 e bl Lk b (Solid COD B3l (AgDX BT/

Etdtne (S L FUBLLE £ LS

S et LA A Sl oSin

i

\)/v IS Pk 822
‘jfb’:%l 21 (D u:bff « (Br) &z < (CD Q’/}K‘ (F) c[usﬁ-‘acb‘:«)/%VH Ag}wgu}){?
1 e dnf SPEE S SIS ke e Byt e 1A (AD
-‘L&%{J/d/éc/rﬂJﬁ%ﬁj&?(}“/ﬂl-‘at}'ﬁk};ﬂ
_‘at‘fd}?ul/"-‘?l&/ﬂ,fu{+?/(g4/}L:«%‘ilf'/’!,‘gﬁuzitf 1

2Na + Cl ——» 2NaCl

2K +1,—» 2Kl




e Ot BTN s sr 3 E1 TSP e
F2 > C12 > Br; > 12
,§.u)gjj,gfirj/TJwfu{c‘_éﬁwg,éwfu?)grm_/uq/ﬁ,@._ﬂfKw

-ujz_bd};ga.\{c’d/gﬂ/lﬁ’q/u}}ﬂ/zflJf&j}){fl/ﬁfut/

2K1+ Cl, —» 2KCl+1,
T e s § LG L T FL B ST Ty L Uie

H2+X2_>

F, HCI, HBr HI)
-%3%&.«:“/"&5»?1%:«51):“&,;7:@,&

>HBr>HCI>HF
uﬁdgc_ : 4’,;3,//;//;1 ‘at’lgddbaéw HI f{‘auﬂjér‘”c«/ HI

-ty 4

Ve QT A e ks b N B e 1 i e HF

—e o f

e J:@.JJT(H3O+) f:);/jﬂ,cu JU;JVLGQLU}’/T H'
A\

3

CE T

u/ufijl, 1 (CaCO4) &4 K(%'/(JUZ (3;/:. K UF D
t /S = T (F) 2058 «Ca(OH), .[Cay(PO,) J]estss
Cfﬁbflf;.!u;ﬁ;‘a@,gqulrﬁu,?g@JT,?MS_‘LVM

-‘gt’/’/uufc’ﬁufféijéufbﬁaa




F
26U
-c‘;cﬂbt% 4/51()}7’ (g«fj.y;ﬂ/ Ba'’.s Ca’ ) NH}' Mg+2, Zn"*

‘al:f“ n)£/2n2+
‘LJ}?/J Tzn™*

‘LCJ:’ n)/,'?Mg2+

LJ}?}"Mg2+
]

NH,OH | NaOH + J# ¥ {7
J# NH,0H/NaOH + ppt 43~

o
3

(8 INH, (e JFENaOHp S + ok FTL 0

L3
<7

\ Zv}?}"Ba}r J":KVCLH{!/; jjj@%/(j/‘.ﬁ}(/t‘d/r;/g
7 Zlbxw ;fj
b"m’.‘biLCah
1‘3‘ oql>e £
co2yCa’ L2 S St ) Jusuﬁ&g/ gLl

colp /&S




u'//lggu;ﬁ‘lé

o2 5L Ut )5 2426 NO 11 SO, T,CI, Co*

“.9? o424 7
‘at:ﬁmﬁr Cl ppt 4%~ ONNQ Uk £ _Cml £
AgNO, +
a2 Cl J# NH,OH + ppt 4+

£ ppl>e £
<[ sszr T / Yellow ppt+ NH,0H J#

£ ngl> £
b né&?@ ppt 45 | BaCl+dilute (4 @{LSample
HCI+M

V 4 oo . . .

> <2rdT80, | e 2hS Utppt HCL 4 ppt 4+~ dilute HC]+
a4 LNO;

£ ngl> £
‘L)}?)"NOZ .:«UL?.U?U,JZ;/ L}j m{ + i /p{ d/ Y

J# (1,50, )dil




.’:’j&’/}“j

T
e Ll QL
oll@(j’lff.'/

l

c‘-cﬁﬂdg’)lpup{&(ﬁuh
. v v

:«I.m/:; =) (eles
— ' WY
A LI E T M Sk BT | Al Ules G S e
_uijJde A I TA (2t JT o dl)j’d ujJUyJ)Lu;b)
Laalm/:;u?,&z 5/"‘..6! SIAC el z 73// -ujz_&?muﬂﬁbﬁfﬂg
/“ubéd’/iﬂjﬂwtf,{fl ) %li{%uﬂwz_ﬂﬁ)g
A e Soms gt e Ji19 -wL/(K4/,bz:
2o Lol il AN Grsil s B s
e wEE Al i
e E2S TS o £

S~ .
Ml/dﬂéég/rﬁufw

JrBe Qe S

W, Ni, Fe s < K r3) "/'

_ujuflm..:}’




-‘één ofﬂnJL/@A&u!}?ﬂuﬁu?w
-Lagncpfwu{';/ U 2 Ui
b JE ALY Ay

PR
YA TGPy = = SPR S I, (), NP W7 @

b F Y e Qs d AT

) 1/V£IA:A/¢ A g

C b A es(TTAsIACS ©
: L'/y’i,g/u’/ﬂﬁ,u#:(%g Udls fd @
LI L K T peles 2 s S VIIA @
W P L VA @
Bl gl SSG AL Uik @

-u:/&yzu?y‘ ..:«.154;“7 d/u}"bu/:; 21 Uy U2 Ut 0 VA Velsy @
-~ UHFTe, Sb, As, Ge, Si, B




e Ul Qi () 22

~SBUEE) o 2
-‘LG}/JL?’? e Ut Wl eor S s
Ba () Br @ Bi () B (@
Br () Ba (&) Be D)
NN L0y 3
At () I @) 2 F ()
@@,w&uéwbwl 4
c, (& F (@)
e F Ay S

r (@) HCl (&)  HF ()
pdn S s St 6

G vimA @) vilA (o) VIA ()

-‘ab’)elxej:’/ i
G) s @) Se (..,) Br (W)
et S Loa iyl 8

ct () Na (@ Mg (&) Be ()
G WLl g lswl 0

N, G co, @ nNo, (L) o0, (W)
e bW RSyl 0

NaNO, () NaOH (2)AgNO, (o) KNO, (i)




ety () I
?Q/'/d‘llfﬂu(bzibmuplw)/jru;wuf/tﬁfj,g/ﬂ N

C, Ca, Sb, S, Sr, Si, K, P, Ba, Ge

‘S F ahik/;lrtﬁu;lmug!?ugg x
L1 F e sl LA Ut U
S F et L

S

et () FTeS 0

L Lmugu/u:/(‘jb
LS e S Udoats

//juwmrtéu?w}i
g e 3 S Uil 2

S et S

s eI

oL Zel G Lo L STl

oY Siseaidad Uil

?Qf/ugqﬁlmrlfa'» u’fdugdw K(.':?“p

L el e e s SnsKs

HBr, HCI, HI, HF-uf‘i i F re L b1z S P ke f 5 000
et Ul £

ity b lore s e s L 7T iy

?Qj/&i/,:é}gu’/d/tf)&”‘ .

o o 9 o L

10

©§ :awrul'fj(@) o

—_—

L o 9 o L r W

—_
S



	Starting Pages



