Ja¥ Jeaidll ash A8k g ¢ guall 2z gV (gl 12 ga
1-1

g gl Aah

wea ¥ Lagaod LS dad g gt

-

o il g gl Elad) Ga 1o g (el £ gual) s
el 8 A gall o glead) el (o) Al JISE Ca JS& ga 1 g gl din gl Aaial)

il A AN
=t Akiiig 5 g AnlBU 42|

s AR g Y sl g gLdall zal i pa g Asiucad) Al g iy g Saall
i gh 5 il 28
Alalaall 31 gl (A B 38 yala AN ALS i g A g B4 Bl g Aol o) 2,48 3 7 A
AS Al day pu Zid g SSNL

mrrbansl o ploadl AL glalad) wiliIs)

O i e g ) | gl 1) pde aaddl) o BN g1 A RN U3 lTS B ) gl
3 glee Lol ) Eaiiall ¢ geiall 1ia Julad gl g capdll Adnd g Wi Mie dlaa palic
A (B g AN 5 6 (ALl ucial)

(S sal) ailucd)

e e B g oaliia £oaB Con Allua el ga o7 2 sl okl (]
S i) gf i a gililly ki g () Pl 3l A 3a g

A0 DA Sasna Al S N Chagall a5 g oz 3D (o

{5-1] (1\s) Sl Ay HZ 3331 el g v ol Al a9

et B g ghena (e gD (AT gf Akl S5 ) ke Ll i a0 or Aa pal) e (2

- Raolt Jola () oy Al




A0S Ao s (gl g gedal) L g sl g S Sl gall JEEE oz goiall A8 (3

ek it § wRS| 420l ) 45 et JdRet 3 x 108 m\s
£ A gl i : ¢ c=ay | ol Y o Dukliig g gl S gal AL
Ase ABNs b g A gall Jokall g aa 21 A

PR TS O T T
AV [ s dula b
agall Jshll A

s pudl B ALED

ie i i (A Alucliall Sl gall (14 A (8 5 S g un pnililin g S ikl
A (2 gall Jokall g a2 2N (A AAT Al g ¢ gl

D OIS Gm Al sy piall Bk op OV gl

(Miﬁi@*nﬁliﬁi;gmﬁiﬁi}

(& sl Asoladt faguall)
Soina B e daSy Slada Je A8k el gl e 0 Salall (S Al oz aSll 8 ggda

Al gt JR A S5 Lalt g ¢ g ald A Aak i i [
Al Sl ) aad) du LalS g paad Ggl ) Jgadi 31 adl il 131 g S

Mahid gi B AN LgweaSS 0 (S ASU) (n s B g2 ozl i gl

-1‘55! ELE E |L='|:i. Equuntu'n =hV .:,‘5.11 EELL
AL Sl h |l o e ek (g gl pS 2
o all ;Juﬂlluju&m

ey e Alauiall ABLN o ADL 7 By 6.626 X 1073 5 gsbew -1 AL il
BlaSa A35LL

Ledie AN rrhis (o i g RSN g gl Slawaall i g RSN Sl Lnp S e g SN S
ﬁ!ehduhmﬁl‘jiwuﬁ;ﬁynﬁ

AR e LS Jaas 41 ATSY aucad -1 55 bl s 20

Eoss=hv o9l 235 A Bl Suld G jpa Jualan g gheds ¢ o8 gil) 4B - i) AL

(Csioill) Shasaa s Slaga (5 B e £ gl

Jomibd g Sl o8 gdll ga Cpdmall Cpa gleall g 0y S gdll 9B Cptaaa e M £ geiall




(5 A Shasdyl ki)
gl pbuaa (A ¢ gull pil iiS(V)
Sl el s (gl e (b i gu) (B ol Sl g e il £ e
DAY Ada ) 2 gt S1g (BK) )Y aoe Al ) i g 4SRN o gl
Mgeatlal A ABL GkS Sl g gain Sl ) Auls
tg Al ey ik oy 23(Y)
Anlaliin g Sl) i gall 1o 5 (e 8 gana g La il (g ) Syl ke
aiadl Sl 3 e ARllal)
fg ol Slauiy) ik Lo ATi(T)

Jjsaa yaal ggl o gl Jo (s p gadd) Y Y dsalll Y

s ol ey wids Sialadld (£)

S 0 12 A paiadl D SIS 1) Le dpaal gl pealal) il addien

PUTINAIRANEN Y ) s [ 1-1 rougill
= dt v BB M LT ||
R I S P AV J

&
L]

i i 1 ]
.;,.l:‘j Ll:ll'l_l shainb l,.n!:.ﬂ‘l . _a_;LI .|'U

ﬁ‘_plulﬂug £ _graad) :iﬂgﬂw_ﬂ
g peal) rdsdlall daakall Lal Zikas gal!
ibazaall o gl e

S el s S e sall @

-l § Sl Al g

AL aluall 9
Al gla 10

- - = |-.-"'
e

= — L} Ll -
1-'|.1..ﬂ.‘._nt-q.--..-u| .ﬂ'i.ﬂ.:.-—-u.lu.-.-_-
- e -

 AZ R AR RN SRR ARE R I ANERI IR RN ENELE LN



B A g A<l A S N eyl

1-2

- thﬁ'l

MR gl il g S ey Alaa ABb b i G g 30 ) T A Y
Ao S laa (A3l Jga Ak fpa g gl 53 (A g AN o) B LY

Ak g SSY palal Mg ) i) Alla (B (90 Cp g gl B0 ) B LT

£ odag ABLY sda (Bl Jied ) J3 (g o) ) S
_{n,gﬂﬂ'l' m‘wge&ﬂu‘;m#uﬂﬂi =f
B9 ) A8l a5 81 gl e L LalS 20

-1 23 Fagal dgia

(s A9 102 fn g gl Jo ade)) | Al pals (ol ciib pudd audiies al 431 29

A AL sl ghod) eyl 41 LY

A 1) i) ans

Al o) Lgad B AN Sl g Al e (Al Adad) (2 ik Al

B Ala (A praeals AR 3 A i g A el (AN Adlad) (2 Sy Al
(N) i A2kl Silaa (A Sl g A ciea o) Ganadiall sl g o]

Y S (5l (Sl Sallaall 3 gadll)

i pall el g A8 jalall heaseadl G (A g g AR 21 g o e &Y

Efuﬁmq‘g}ﬁﬁqu}dljw1 gﬁﬁﬂ-‘dl

23 50 Sy

B =l h

;mquudlgiu‘_jaduu
el Jsb Jia 2 h

Sasuall AL B m mv

i e g B Sl G Al (b ) A2 ga g

245 (A pmucadl ALS




B A g ads A s A pa Juaeaall Ca Al Jo ey orlZ e Tase LY

Ay s g
555 QA o e (e Al jadag,d () i gl g Adaa LT

(T Bkl o gl B3 g misal O gy A se i gl

5 AV palall aa

Jalag Eigai gh o (Ssilsall (o gall i gadll) B Al (pasl Siall 73 gl
Sl ga L e Sl g Sy

Adadl g o geaall o€

OaASY g gt Jaiaal o gall sy -2 s glanall
L8 A Ld da g o el B1 g Jaa (i riilad)
{_51&'135&3 Eii*”siu_*n.m‘ ) Aslanall)

(L9l 52 S fia)
A Al S finall £ gada | A il S el | A g Sl gl | ()i M a8l 235
1 1 s 1
1 S 2
4 3 p
1 S 3
9 3 P
5 d
1 S 4
3 =
16 5 d
7 f




SN a3 S (s

13

B B g A1 a5 g -1 gAY gl

{_-‘EUE i ,:I.Ii’-.uln# EJ:'J.'I ?5 "E";‘-!J&?i &l}ﬂ'l dﬂ*}

At S g shenal Gy 01g ASN S O gl il =3 pmaal) £ i e
OF 2 Y salgll (o dl (o amall Sidg ALl sie O Ao (s a1 gl e

(AN S pladly dudi J g Lagda JS gt O g A8

ABk 4 lulall e AN b gleall B o 50T Sl g SSYI G Jo el Lrad g Basld
(sl S e A IV L G0 O (Je Bilal

b (S s A 3 S s

(S el i 34 3] =Y (a0 oo ) -

e sl O
e Jadll Jadl e 5 gl (o g S A ] gl ==

S gaall Shas pa s

A.'Eu‘fﬂa‘l‘j&_pﬂahy -T- \I'_ A

T8 g st dug g1 uLaJ.it..u,,ﬁ..m
Cal e Ay G5 e JoY) Cpage A Pl s

Sag i PN T P
O¥ a6 4as 3 Lo il Sl gheaall 28 Y
(Wl U g ageatd) fad g 6 Adl g SN e

. foad iasag

sfsfolsls

01916101010
&) )

op

¥ (a0)
(&) @ G GO

il 4 gl € AT s eag d OIS ) ARSI a sl LS Alla s 2o g8
() Ve D g0 Jass Aa AL AN e



Jasdll b dd sk GRS S eda Do caag ol A e S T

E SaiAY 4y G A8 | (adad) ) (M —
1 {He) 2s 2p 3.9
2 { oNe } 3s 3p 11-17
3 { 1sAr} 4s 3d 4p 19 - 35
4 { 36Kr } 55 4d 5p 37 -53
5 { s:Xe } 6s 4f 5d 54 - 85

(o sd Jiiad) g ST ) Juiall
- ) s gf (g SN e sl SIS ) g Al (gl alall Fiad Y g1 S

Ll ax) By Unlae eaiad) Ga ) JRad g A 5 SN padd g (ounsiy 5 ST 38U Ga g
(S g 2SN e e

saXe: {36"([’}.‘5-5:2: 4d1o 5ps - Xe [Jsa
AL A (o enall S g RS Ll o el o BN S S
il e 8] Zifia Sl g Sl H

$Vga gl daal ye




) 3 SN a3 gl g eyl 50u=

2-1

realeind) el (A Sileat leall

A A S (B Sl bl 5y e
ke Al JS) saliall el i ) SS LAY e Y s Lo
Al il aiy e

oA SN 3 sl jucliall o5, o s g
il Gl i g 3 FSN Cp ABE 2ga g Sl e

A g gy Laetal pualiall 55 o
_Muﬂlﬁjﬁﬂ_ﬂ*ﬁi;ﬁu'&!ﬁﬁﬁh’#ﬁ - h@ﬂhqaﬁhﬁ
Ml i daa g (AAISe 8 alis s bl .

g Al Sl slaw S gl G w A e Jo g gial aliall o RIS o Pise s A |
il gl g 4 ) gal rd pad Ade e Laa (gl Sl (Bhg sl paliall G e

(Hisa teela) A,al i<l g8y pebinll cull 5 (A agased () gl

(Saadl g o 9all Jgaadl)
T a8 g Dl e A8 gaa (e Cisall (g gal) Jgaadl & ey

Gﬂiﬂig&@;b&ﬂlQ;JJ_LJH14£EJ5J£1:#JEJA”_@1#1
S g Al i S i ghess (B g (DUl o) D padeally i l g Bae Yl G Aludes A

18 =ie gaaall . 7 = oigual

38 L) g o Y g 8 ) pealial) gl
£l Jaa gill B g dlea g Anal g pleada (19S5 puale -z 3L
Bl g el gSIu e o3l Adad g S8I Gyl i3 Ada Ada 3 ga gl S S an) SESLN

S O g o AN Allia AlaasS g Al 5l oal g -1 AN Bl

(254 o)) 1aa aga 54 — 55 daiuall 5 SI2e




g#ﬂlgﬁﬂlﬁﬁﬁﬂﬂh‘

A3-18 492 51 45 5024 (a pealinll (b ciliaall palinll o

A2 () 3 45 gara Ga paldall b AIELY) jsllall @

(sl 1ol) 1 4o garall palie (b 2 gl jualiall @

. 2 de paaall (A 3NN 2l 22 g <riad Y1 Al aliall @

D o) ANEY) jucliall adl o

A2 (N 3 s gada Ha S AT B LY

ropileale ) Al b g ¢ g ggall Jpsad) Jhad Glall ocAilis AT o 8 LY
SIS g il

L7 A gl e a oyl e

18 s paadd yualic (b ALl yuslial) o

Al il ealial) il o1 A il 580u=
2-2

A IASY Y 555 e e gada Gpanda (g 9all Jgaad) (A sl DS

ralial 0 g (B 2 (A As ganally 1 AV de padnall BT Sl SS)) dae
Aol el Slip S 8 Lgda JS (A8 18 Lal 1352 g g SN A5 13 e gadall

EMi@ﬂjﬁ@u&ﬁhdﬂiﬁMjiMUﬂﬂlwsiﬂﬁ

.S pod f oSl ai sl el audl

- ¢ 4ddl) .
Cas AL L ot SiB e o5 g Al s b de gaaall A

:pﬁ.i.il'l -
Ay AT & g pSi gl . 10+ p Sl S a4 § Sl A e = s paaadl BF
- o ALl v

g ATAGD & ol pSiE gl . g g A e 4 g Dlip ASl) e = A padall B



) il yaiall pal i o 1l el b3

2-3

Lad Jauf g 50 LadlaasS Saaliall g Akl 5 A0 ¢ o3 o Adlunal) cieal gt o5 Ak cieal

ol e cpadl (N ) fpa JESY) tie kil sl i
A gaaall o Jiad (M) UGl LalS jlll chual 2l

Al gl A ga Al gl B 3 e gaaa 91 33 g 1Y)
Agjal Aall (B jaiad) 53 Ga g AN £ R da B0 Al a ool A3k
Aoyl B gAY il o eaiall i3 Al gaa S e S rdllen g g

Asiasll

i gaaall 1 2] 13] 14] 15] 16] 17| 18
chlsylg il | #1| +2]  +3] #4 3 -2 A
J—s| Na* | ca*? | AI'3 - N3 | 02| F -

Lﬁ;@ﬁb\s] s aaa B g i) 8y lals o
(ask ABs) aaall ol AsudSall S g ASY) a3 30

.:;MEM%Mi@im

-tde ganall PIA Al g S0y ol Bl

e
f -

W

3
¢

% i A Al g gl g ol A8k & 3

c — .
20k 13 4o gaaall A v [ Gl () ) Gy JUEY
i Joi 0y eSE ol

L LES g La pudl gf i g S unlSS 5 AN o Jde el rdlall) Basldl)
e g S A8 L A 0 g S | ) RS LY (Y1 A5 gadall JadD Y Baslil) adag |, i

(i ) _iea (55




S Qe oSS i) e 840

3-1

e g Ao g A gl 53 1)

S g ST B3 i el (9wt pall (g

Qi) Jay | Baghiall Sidg S S (Jed Jadl) A il | Jea | A ganall aB
| A o 1 [He] 2s1 3Li 1
Cat? 2 [Ar] 4s2| 20Ca 2
Al*3 3 [Ne] 3s2 3p1| 134l 13

Addg sl e o bl 7 2 Folig Al e S .

(S g g Al A el Laie 55 Lrlldd) (oY)

Qe Jay | AsdSal) Sid g S s (i D) Sg i aiigll | Ja | A5 gaaall a3
N 3 [He] 2s2 2p3 7N 15
02 2 [He] 2s2 2p4 80 16
cl” 1 [Ne]3s2 3ps| 17Cl 17

Wi < 8 M e A el 5 67 g A 2ae £ gada IS 1 -
(59l gt 8 Ll i 3 2K D 5] de pannal) 8
OSSN e cagall Gl - Ol Ll e bl ()
LA AR A o1 S yall g ol g ) -z A i) 88ua

3-2

i g8 Alalatia A ol S pa (0 pS00 AGTALLY Sl Bl 3 i o) e

A gut) S pall (8 AREELQ) lialll) b S o) eudad (Al ASSl g g SH B gAY b | Al o) Adal )

Aisihiy; e g yial A G Al b | A o1 LSl




AN bl A g1 LS ) 0 9S50 S [

Cl,Ca

S o) el (o A (8 a8 ) A £ 555 Y

Ca:[Ar] 4s2—> <’1ﬁ, | Ca*?

Cl:[Ne] 352 3p5 —> ¢ ( 1ag |38 G ) ol i iy o p

Ca Cl2 :1Ea dfedll dlal) 8 ~ouss

) (0 Sl it oS 5 oz A gl AW

el S 3 L G e — A g A ) ga -r ) S all A 3 el g3
slall A pl —dde

S Ja g g seaa Jplaa <1l g S5

S pall A ) Ly die S ¥ el A ) ARl (e ond gl Al 4B
)

el g i pall Bl A Ay gl A A8 Sl LalS gl ke SRl ()

Sl g o sl A A )3 sl () add S LalS ¢ S 1) paa (T

A A [T o Geanel g A o) S all A o 1IN il T

3-3

Ll gty &Ee&ﬂj.‘u.ﬂhuﬁ&: -:Ml E.i._u.nl'l B g
el o Aad sl se

LS g g Ak R g S puale B0z Al pdlal) o o)



Ve dg

as gadall a2

1

15

16

17

T LTS

1+

¥ 0

3+

-3

-2

ool s ) B sl o

(R da 5 Al e

S 5581 S e A2

Mg** ci1?! Mg , Cl
1é>< 2 Mg Clo el dauall
Br~1 «— A3 e Br , Al
3>< 1 f AlBr3 il dapall
Ca*? §2 Ca,s

S,

Ca$S Adigll dzuall

il pal) Edg.h.'l'r il gy n-ﬁl.'&ia.n,qg:

i Al Bl A o) S pall fa

Cﬂ+2

CI0; Sl i NH} sy
CI03 il il NO; Syl
105 Sl gl NO3 =l el

{:052 Cﬂﬂﬂl OH™ MM!
S032 o CN- bl
5032 i <l HCO3 e
pO; i gl

: e A Bassell 435 5 S Sall e A5
ﬁlﬂjﬁﬁuﬂﬂil'ﬁ

c10;3

| &<

Ca (CIO3)2 :Auigsdl disal)




el —rid o) SIS el g U 5 ool

I
, B gdal ,-,dn.l..m Qe s 13 (Y)

a3l g pals o gl (o)l o () ) G )
|

Na Cl : psd gl i ;oS JAL]

(Vros) 190e Joad 1ol e i 0l S 131 (V)
RECPIIOTY, PRI S B PY, P

Na No3 : asgall &b 53 Ak

Al 25 G RS AL gall & a1 S 13 (1)

o gall Gyl el A ) sl B ) il

( II) sl awsi : Fe2 02

FEE AT 45 gazall

f‘l“'+3 ' fl"+2 6

Fet3 , Fet? 8

Cu*’, Cu*? , Ag* , Au*, Au*? 11

SN ol I al g g Ao AN ol g 1 mnacl 1) g il 88,=
3-4

D Ball g SS g i AL dua gall S g e ilalll B g8 o oAl AN Al )
AN el

VA5 adan Adda (F) dadd (T) eleda (V) -0 i3 el
) g 3okl ALE (0) el gy B Al Jua glll Sasa (£)
S il ALl el i) S eabiadl (e daulih (b wrelilad) oy 20
AN waall () Fadl (V) Rl (V) i te AL



& Asanbadll Aoyl M) oz Y1 () 1180

4-1

CEIAIA o 30 cpa SIS A8 jldia o5 i (AN Auiaansl) Alaal ) (b zAsaaledl) Akl
el i s 80 i 3 a5 Lt sl o L AS) g S g RSN o g 5 Al ) (s g3 (2

sdudlal! dsanbudll Jadl g !

Al y 095 A Sl g A (e dal g 705 o A Ledle (2

O Qalallly g bl £ 0) b Sl WA | By e F_lf Fy 105

(AR Allal Jual s lalnas (Y a8 oL .o .
2H +0: —> H10: H, O [20%
H - : .
T \ bl nal g g e (gl
O H Cul Lnagy ()

\ FPS T U TS . = A )
]

4o sanall 1 2 13 14 15 16 17
ﬂ!é}@;@&glmﬁim 1 2 9 4 5_ 6 7

0 A Wl g chadae dail g Al Lnaaladll Al N cand

Badniall dpe il Jayl g

~-A L dagl g 0

'E:):+ @ —> H: 0, 15

T (M)« O highgs

(sl Jad g ) o o) gl Al g Lansns 3 801 LSl

-;i.ﬁﬂl dal gl

NN — R W N, QG

2Am) « g higles
Lageas Lad Sl g SSN G G g 30 A o S e ol g0 w3 (g0 wn Al el 00
Jagias Lad S g S e g ) ASDE (A G 0 o 5T Leas ol gl o3k (oS30 LrASSIRN oyl g 0




dat Ludll Ayl 11 3 g8

H—F @ Acidi ol @ dias : dbgh dsaad b
O=0 : 4l Bk ¢ L8 1 5 (AAAN Ll g )

N=N : ladde diidih @ lall 1l b mad AN Ly
Aanlodl) A 1 st A U A8 (o Ak ) sis A8
Ak e il rik ) 0 S i

Al ) rliay tdkl ) s S

alﬁlui.apﬁ1hmjﬁlﬂiﬂuuu..L.s‘_‘ﬂcu:...daJuus.mﬂ!d;um FETRT IR FAT
Al 3 pall Sk A A Basaa dal g ) ¢ 95T Ledie Zauli (AN AR e ST Adelial)

@hiﬂ!ﬂuﬂildmwﬁimmmdhlﬁGSIM!&MI ABLY o Ll el

Ao Litall 3 gl Sl
&l i S ) Asacd oz AU g yall 126=
4-2

& 98 oF w10 BgElm kT g S o
Sl wssicl del gues

& A N i g s 1Br 4/4;—-“/"_?22}1 [Jsa

&34 tH Jaieagdll + IS F (L)F jainll # uald

g gill A ) ald ;s

fidia

a5l Sl S S O3 G g Al (AU st Jgl: N2 O

QoA 281 g9l :C O SR B Sl Jg t H2 0

Gl 408 001 N H3

(VY we AL 22 5) daid slaul a5 G g A (A s uald 1 N2 O5

R A s AB 1 H2 O2

Kl sl (2 S 02



s oabaa¥ duand

AT pale g 0 gl (9S5 (g -rAudilll (alaal) dsand |
o O gl s ol ealadl a9 gl # pmaa cBasldll

= -

H3 Poa @ <l pdll ooea

Hz Co3 -

F LR
ﬂﬂ‘ :

HCloz @ Jasesl saaa

[Jea

HCl oz dipslSy gl gama
H2§ 3l ug gl (nan

) (gl pen G gl (e (g Al i) (Shaal) duadd 2

- !-‘,I.i" 13 4l

Sl (S G s gl e 1 ] Bl

H2 Soa @ &Sl mes  fAl

g S e

HNo3z : <hadl e

8 F (S ) ST Gl + paaa 2 saslall

HNo2 & Jusisll gaas il

Hz So3 : Jsu sl e

Q! ) ol gl
CIO; il ol NH; p 95 ga¥l
CIo; Sy gl NO; Syl
103 | il g NO; T
Co3? g A OH"™ e g g
S032 iy sl CN- el
S0;2 L s HCO3 g “_,s#!l
PO, e gl
L ‘ghanid g Loanlulll LS jall oy i
il S sall al Akl ) A ) dall
O gl (A S gl H20
Al & aa iU Ligal NH3
A AD 3 1 el N2Ha
gl ) pRe 258 e HCI




& il

A ) oSl N wr Sl il 1310=

4-3

Aseadl) a8) gall audn g2l dasl g 11 g e pddiens (ol sl 7l gadl) —rALULY Al
M gl S ey g A A el e el ) Sy ¢ AN

e wridla dayl gy A (et oS pal s ol oS

ic ganall 3 dc ganall 4
N1 Ll ma N H3
| -
’|“ | = L 20 5 A hall g SN e 1
(5x1)+(1x3)=8 il g asl)
» Tl 4 =2 e 8 audipl (4

H —-—N— H

| (5 dnsi a3l g5 S : s
H 38 el 3,3
2

3 J



s il ddalall o g e ol iS5
P 0,3 [JGa
el i pally RS 13 ¢ 2538 3. W ¥ «—— 3 # (5%1 ) + (6%4)

=32 , 32\2=16

3
Jpedls 2 gall asmll G gl (38 pudnny e g O il ) i EEH
|
Q-
|
H 1§ -

ar ol NS
IS O S G ol e 4GS 1 0
S gl ety g Aai bl g (o ol g1 g5l o g O G (Sl playg
NO3 A snial ¢80 0y JSET 3 s [
F3 VY ¢ Yi=4 (WxT) + (Y x2)
o O P O
i L i

N
£ | / N\ 7\
O o . O [ . O % T

Al Jlyt SMAN aaidall SR 1aa



~rduiballl Saslll) ie il

o ﬁajﬁﬂlﬁu&ﬁﬂ! w..q.;;,ﬂiﬁ! A

Sk g sl Al e Bl )Ry Al Y

S g A Al e Sl )y T
58 Lage o Bl o, ) ) 31 (gaa) add Leale (9S50 1 ARl dsanloddll ddal
oy Ak B ) jina L g S0 L5 LS 089 580 ) Ay T L 51 o A

& Skl Jdi ra ) il 140u=
4-4

Tla) O AS)VSEPR Figai e jadl Jod sl (A padisal) £l gadll ga
(A ol g A<l

.L‘ & : Y E.: Al !=.. r“ » ; . : I > rh
(gl £ g g Anal ) Aa gy e Lag A S Al JSAe 1)) g Ja
Sl Joni BEs (A

Zl8= 2+ 16 « 16 =(7x2) + (2x1)

2 AR, e glaWae  :Cl BeCl:
2 48 Sl zi g Y)

(Ee0) 22 LSl 5,30 ) 0 Aadpad LAl )W)
rAEl Asdeally Jpaall N B



Clyall L81i ey

sl Jall T | Cagall oy el | Al il mi 39 | 2lpdl) A8 il gl | 1ol ASH 2
(Ceagdd £.5) B A e misd) | SRIAEal B AN e | 54N e Baga pall £ Jal
G A GE ) | ealie pe A8 ka a8 | AS mdall) 438 sl
(38 Ak (s (S akall
s
sp 0 2 2| BeCh
180
Foana g
sz 0 3 3 AlCl3
120
&=
pliia da gy sp? 0 4 4 L
1095
e ﬁ.ﬁn
Sp3 1 3 4 PH3
1073
Cpda
Sp‘?' o 2 4 Hz20
104.5
ad (_,:il.h'
o sp*d 0 5 5| NbBrs
sl £ 2y
a2 gy (Al
f.li‘ii.q Spa dZ 0 6 6 S5Fe
aasll &J?J
D e 7
AlCI13 BeCl2
PH3 CH4
NbBr5 H20




&

Akl 5 Al 3 Sl o nalhd) (sl 1440=

4-5

Al (A g AS 53 S i e e duuastl At N £ g3

oyl ) 6 gl g Anallea g gSh (32 :
A gal Akl 1.7 o S
(s s i 9a) Al dsanlodd Akl 04 - 1.7 o
Ak g0 (Saa) Aukd 2 Laaled Ak 043

vkl Caced 1St g Akl Lol g o g5 S 4

(k) Jdla £ 552 & | [Ja
|
Cl — (|3—C1 I C Cls
Cl

Ly Al e ) €5 Audad S 13




aldl ol Adasl Clibeally 3 guciall o2] Y1 (pu il 1620

5-1

ot Aadll 3l gall g Alelilall 2 gall Cpas el UENAl) Al 3 (b mrdsilaansl]l Sl

. e Jeli

LAl 3 gall AKS = Aldelilall J) gall AN -ALCH Lda o pil8

058 Bk b Y gl 25 g Cleasdll 2 alalludy gl (31 ) Alaa sudd [0

Alicl) Bis

Cs Hs g) + 502 (g) —> 3 Coz (g +4H20 g)

Cs Hs = 4l gl 4T

[3*12] + [8*1] = 44

Og - 4al galt 42gh)

[2*16] =32

Coz = & gall AL

[1*12]+[2*16] =44

Hz O - 4l galt 420

[2*1] +[1*16] =18

(e (f5) 502 JSI A gl AL aaad /Y gl
£ 5 U8 ALS et il
=C3Hs4ls ]
1mol C3 H8 * 44g = 44g
=02 k2
S5mol 02 * 32g = 160g
= C02 A& 3
3mol CO2 * 44g = 132g
= H20 s 4

4mol H20 * 18g =72 ¢

02 ALS 4 €3 HE ALiS = Alslilall 4l gall 4TS

204 =160+ 44 =

H20 A8 + (02 AUS = A3l 3 gall 41

204 =132 +72 =



s gall A
Ad g gall dafuasll Adiaall A culila oY Y gall dlie) (a7 A gall Aol
1A Ay pall AibaaSll Sifalaall (a JSI Lpaad Al pall el 223 /)0

Kis) + Br2gy — 2KBr{s)

KBr = 4 pall daudll 3 1K pgseeld gl A gl Asudll g
Zmol KBr Zmol KBr 1mol K . imol K
1mol Br2 3 I1mol K 2mol KBr Jlmn! Br2

Br2 < dul gall dsudll 2

1mol Br2 . 1mol Br2
Z2mol KBr Imol K

aaldll ) Sbibwal) g Asibiasll SYslaall oAl 167 ga

5-2

Ay ) ge Aflea Aloles 43€ A8La K llbial) Alle Ja Aty

S =1y gl s
ey Cha 581 g dsag 3 CIHS 2 10mol Gluial oo il Al 002 oY pa 226 L
C3Hsz(g) + 502(g)—> 3CO2(g) + 4H20(g)

Aldeall g Al geall 3alall U0 g aae

Alcall (pa aplaall o ga 230 x = il ggaall Balall o gal) 232
o e Ll s LN i o o ond

3mol CO2 _
10mol C3HE * ——— = | Balall o gall 2ag
me ImolC3HE s

30 mol Co2 =



AL g J gald s 1 Asibsasl) ilecall
(Jad 2 ghd) Jgall ks g AL cacal [1 Albca

W!nﬂj’yﬁ.ﬁ-guai-‘l

i j.:l;'_-._.;jl e ;j _ﬁ_'_\_.e.ﬂll ailall i;'ILJ'},n A0
A i}n?jh.dl Y g die

1 || - a I r'-'n.l ooy 3
Al ko Aa pleall i all 1Y ga JIC

Jagaall A pall ALY anan LY

: | b Cpa A il L N
(o980 Jsaadl Om & a0 AT % i AN aa)
- Jogaall ALS ga g Y ciplhaall 7 AS LT
Al gall AT 3¢ Y gall 22 = &l adly ALiH
g 4| BIRES

[ilesl o A
 pgtaall Ad gal) ATECH Cacand Y
_fﬁ.'ﬂ.d!ﬁ'fyﬂ.ﬁguﬂ.\'
Jogaall SN g M cacaad T

- Jogdaall Al gall ALY cacaad £
Jogaall pladl AL ga g Y1 oo gthall s .0

el ol Jo il Sasaall Balall Lr ) 173g=

5-3

Skl e lilall 3l gall fpa o) SilLS Ladie (el Jo Sl o2 gl
N Eiﬂ,ga.{_}ﬁﬁﬂ'r#umg:hgn s Je Uil Saasal) Salall

L Jell al g 5o gl B0 T A 1 Aaildl) Al Litall 3) gall




=ridlccall Ja i) glad

Awdaildll 3alall auial 5 o9 e liall Salall Oy sall 26 il 1

T AL Gl 6 Al Alelilal) Salall &Y pall 3ie wibeea 2

Auilil) Salal) e Jelilall 4TS Gl |7 S Je S N ge dadd 3
Lol ALS Gl 8 Saanall Salall want g

123.9 = pad 4l gal) Alis]) Sy G Ja
32 = 02 - 4l gal) Ak

25g 50g ’g

P4010=284 - 4 sall AL
Pais) + 502(g) = P4 010(s) »

Q2o pa e _ P4y ga 25 - n-zﬂz = ps ".:'l'}'_}u. 1N
Aileall pa 02257 3a ileall pa Py ga 123.9
50 .
1.56 0.202 = 1.56 = 02 &Y s e
T = 0312 - T = 0.202

Al A il Aildl) Salal) g Sasaall Balall suad o)
1), Al Solal) ga S g Baaaddl Balall g jaal) Al day

P4 : & Je il dasa ) Balall

savaall salall 44 a0l 23N P4010 4 .l 330 _
02: & dozailall palall

Al 4 yaly :pgO10 il ALK 2 Al Y
(D3l a) saaadll D UK (5llall) PAO10 AEE

123.9 284

—

25 ?

57.3gP4010 =
o Al Ay ) iy Aeilil) Balall ALS Al oY)

(Fomes A8 odls oyl J ggall A gall TSN 33a 30l A) 1239 160
10= 2%5 o 5 s o o 160 J4) 25 ¢
32.3g02=

: dudallill 02 AaaS caad O

32.3-50=17.7



el ) A giall 393 yall Al wzal M) pu 180u=

5-4

Slbeall Alelitall Salall &S (e Lgale Jpeandl (€an il (ha AaaS 48] -7 5 BRI 393 pall

Llee el Jolial gl ja) die A5 5oLl oS gb - tnill 393 yall

dadeal) g pb) Atd

Lall & 2l .- "
1DDK£13_£_ = d‘-_'j:"‘-l'l 2 uul'-ﬂ.h..l

¥ B -
il 3 pall

s I 393 all dons W SN g (ndl 393 el hony Alcaddl

Jogaall Y ga e caeaad Y g
- Alcall pa Al g all 5ol all oy .
Allaall fa agleall o pa 18 % 3 i HJI:AJWIEJL.H#:'J.JH.-:

Alalnall pa da gleall 5oLlall 70 ga 202
Al gall A0S (A ] el Dk 335 o e [l
OpE do adad g




omtbadd ol 5 g 53 gl () Datia 2 8 ol 2000
6-1

=2 gudzad) S pall
A gzl LS pall c S plalall &g S Ce RIS /Y

ll-ﬂ-'uh.lnu.awdﬁi.‘.ﬂha -..Lﬁu.lﬂQFMWUM'Imﬁ&iﬁ#uﬂlhmuluﬂhh_ﬁhﬂﬂwﬁt
wﬂﬁ1emubﬂaﬁiu1hﬁmuaﬁz_muu amﬂyhiﬁuw@yuiﬁuaul.u -'LnJl
(SN L e 5 G g Al Aagan 58 Ll ( Augeimll) dsall CilBglaal) 18 Tasall 13gd gy Augealt 5 gl N 235

?L_\EAJ'I B ghll 3 pualiall La fY,

1320 S S o S A 8 h

? gyl S pall g A gudaanll plaasll i a8 gala [T
A gl S al) Al el £ 9 B G0 £ 2 g2 -1 gl plial)

O3 A LS aela G gu SN Jo o giald AU LS pall (b - g geiall S el
b g ) g il S 9

Pl gl S jall ansls £ A anadl 5 1ilal [

A gl S el a8 350 gl

Ol gl 2S5 28 ten ghla [0

Saiza Lgs) (1) Adla cug) 5 (Y) As il el (V)
® i s S g el o gebiall La [ u

A gedaad) S pal) ol L8 2 g il g G SN g el o (g S

el i g it oS e Sl gala Y

Ol ol e T JS3I € gl oS pall i el (S S JA
Al magadll (1) laaadl g 5 Sl 7rd gad (T) Auiidl disall (¥) Akl dasali(V)
sl (gl La g 2 g2 S g ) aledl oala 9

(lstai kil g Jo o gin) aall (1)
(AR Am B g e o s ) el ()




mriil g S g _pluagd) A

Pl g2 S g sl alall demall 5 La Y

(Biill) (9l 2 g8 gl

Fanidlion 13a Lad g (o 50S) kel Al (e /Y

_ijﬁuij}ﬂhﬁmw‘ﬂim.%hqi ﬂiﬁ-‘gﬂ!d&ﬁﬂ" ﬂ‘J“'L}d;ﬂl‘@“

Pl Al ale Lill fpe 3L CSas | S [T

Al 2 S

AT pSall aa ) g AJLE A 50 AGUS aa S L pad e g ] g e ) [
| g T

CaHio ) CHa | 400° o B = |

C12Hz26 (¢! CsH12 40-100 Selsiad | 2

Ci6H3a (¢! C12H26 105-275 G 3 Sl | 3

, CigH3s () CisH32 | 240-300 B ke M
C22Has (¢! C17H3s 300 g# el g S il S | 5

C2oHaz2 400 wikiliadl |

Plga B2ill Lag (g ) A uelll Adles aba [0

el S ) Sl S S Bk oe Cplgkadl ) ALER S Sl gad
B Al Jady

Al g A § i galall dsliea +Silil

antbal) bl ARz U gyl 2060<

6-2

S A oy LB At Dot g e k8 g el Sign S g -
DSl g S g gl
(Adka) A ; dxsdia (V)

Al cliy)  r daada = (Y)
ANl sy

il (A A pall Al o o ATLaSA) AL
B Sl Baa gl s (A s G Lgpadany



CnHansz A3l 03510 s QJ::'.‘- ST G S e [ ) e

C10 4 (3l af i1 g &y gu Sl il

CioH22 sl  242x10 =22 H <dpdki Ja

Aagiiosall Judbaal) 03 W) 5 pdall S gl

T LT S CT Cia 2 CRaa 1

G 10 (M9 Sk B b |7 i T

Al dal) 5 Aok jal) Adsaall G [ e

(12=2+2x5 o¥ 112) (548, S8 0¥ 15)  CsHiz  : Asiadl dasall

CH2=S paills dxuaig (ALl (¢ 5 o CH3 il AN (A aukal 1Y g AdSSAl) Asilid) dasal)

CH2= Jiaiy 3 (ghsau (i slal) 35 (ACH3 Uiy !

(il B Jeo 5 lase 68 o) was)  CH3— CH2 — CH2— CH2— CH3

ilal) AU Aol

sde pilall Jedhad) b SIS

Aol i) |
Shsad | JwesssiW | dmeod|  JeN| e e
CH3CHz2CH2CHz- CH3CHCHs | CH3CH2CHz | CHsCH:z CHs Auiliall Adaall

Aaigal)

Ao ) Al ds il SUSN) dadd die Aduclia 4 ga S dduda Jobi Je il

Aladl Cile gaaall Andlall Sie Al IS cand

JUPAC abils S doand

SAL g gial Al okl LSS AL LY

£ S gl o B e Al 9 S 3 a5 o Y

£ AN 1S S e i e o B 1 A A L LT
ST a2 Al o g i) Q8 ) S o




4 ¥ & 3 1
CHE—CHZ—CI—I—CHE
CH3

L Aludee J okt aaad 3 ghd 14l

£ A ik o B (e o 05 gl AU

(St g A (ol ESIY Lin) £ AN 1SS e (A0 ) (AU AU 25 B glad A0
el 2 (10 e J gl (pa) Amead a5 (B gk (AL) £ AN AR S B ghad Al
(7o el Ga) Gy

4 3 CH3 1 1J=a
EH3—-C|-1—CH2—CH—EH3 .I
5| CH2 TR e (AL — 402
CH2

7| CH2

-dadlal) sty

A dodla) kaal g (Jo (g gfad Adila Sl s S 90 (9

Al Sl g JJee

) s Jo g p U AR g, Jead) cuead SIGN flag p o g

MP__,..CIHE
\__CH3
Al G S 22 B -1

-:;liﬂm'lﬁﬁﬂi
Libasdlds 2 o el AopBy.Y Aukd 2 SlSe L)

A



bl ) SIS g AR EIEY 216u=

6-3

iy

.CnH2n :E-""‘-"-"ll 'i-'i-_“d!

-tduancll JUPAC adi

Za50 Al g gt Alus Jhl LS 5 2
gy A 0 5 Y
S 8 At 8, g ) i

fitiai
CH3 —CH=CH- CH3
( P25 1) . g -2
CH3
CHa—EHZEH-CI—CH —CH
chs
A A e gl 2aas CeSa =Y - e (A — 404

CH3—CH2—CH=CH—-CH2—CH=CH —CHs3

(348 0¥ Gild) (Sl —5 ¢ 2

CH3—CH=C-CH2—-CH=CH- CH3

|
CH3

Cpiliad — 502 - Jia—3

- 1 Lgtaladiu g SLLSW el g
() (Fa) Akl 2 3 ga 2
Audaidia WU g b ) i LY
a0 7 3 e iy 750 T80 5 i e ) (RSN G Ul 51 (o Al T

Gy a9 Dl g gl g AS) phl Ao el Ll (B Gl Jaatew o1 SYLaalY)
Shallall e s



(i)
O SN S G A1 gl Baal g AN Al o o gial Anadia 5 Slg S g A

CnH2n-2 =-dalall disall

wratiai
CH3-C=C-CH2 —-CH2—-CHs3

CplusSa -2

CH3-C=C-CH-CHs3

|
CH3

O -2 = e -4

-z bialddin g SALSN a2l 6d

LSS e WaldS SS) sy LY

Al al 2N Se Jandeny Colan) zddlaniod

CH3 - CH2
CH2 CH

CH C



u.n.'*-url et LEHHJSMF m.:@hjl ?J-ﬂ'l 216g=

CEY

6-4

Ban) g Aal i Aduea A A Al G i ) ) Sl

-l Csliall

¥ g CoH 0 i et Skt (55 DU Alossead 1 A5 LI aBistisadl a5l

-t =
O — - T — W — W — W A e e Ty
L s - a L - ClASse et — ¥ )
L
O — A — A (SASSe S T
I ti oS mas o S L AT T Ty
-
| £ — - —
= l
L
| |
« - — S — T — T RS ey e o oIS W . TR

- CH, A ol Rl SMICE Ay g ]

e * | cH.-CH=CH-CH, | CH.-CH.-CH=CH,
G e =T it —

o Ol A oot Adeall SMICEi0 e o sy

CH,-CH,-C(CH,)y | CH,~«CH,), -CH(CH,) | CH, -(CH,), - CH,
lbise Lt JL-T.T oy ke =T ol

CH,=CH(CH, -CH{CH, ),
clbige Lie JLi-T.7

Y OCaHp Al daall g3 OB DAz 2 ol

CHs-C (CH:); CH;-CH,;-CH-(CH4), CH;-(CH;)a-CH;
olke g bl SL-F.T wilbaw fone—T e -t

2H 3 1C 38l 08, JS rJsay A
£ AL aad L g i b JS2N S 1

c 2H hiad S8 il G e 8 adla 13 GV G801 O Bl g H ddad g




e} il Acfia g N1 i g S g gl a1 (gl 2290

6-5

-rduilal) SALASIY g SALSE)

s s s e s g

C2H5 ZlaW G paniy s a8

C2H5

CH3

Gl s Q8 S — 403 Sl s Jia 3
~ztla g NI S el

S Vg pSi g il dlla

-rdandd) ddy

Achlal) SIS dad bl
] ata

CHz CH =
P e N e K HACHa e
If" ™ J :,, -} r: — Hi
-\.xu__ ___- -"':_ .‘__"‘-.._._-_\_ ___.__..____ .\__“‘- - -_:
“Hz D i :

R P L Ll B

kg 48 IS 1 A Y /531 Jdal
e Jlall i /| SE Jall



e A aa g 45y o8y fERAN Ul
{n&hl'h.n.a.n}

Maell (e gl Cu i Dl o o gal A gune S e A w2l g ) S )

! Bujuialt Zily ] *
SN oy dadh st daglyy gl (e Daling Ty kel o it | F1E -l )
o Al Rl Rty bpins o wklinged DL el | oo A gim Db laadt all il ¥

o T Ty ke & gt g et R g T Ak [ T At | Ad Lt — T

« Al Ukl b g b)) B e Ay Bedlnd? Dol AT § adyue! de geasmeld - %
- it ariol Wl e Sy S Syl Sl gkl L el o

+ dndd Ay sleei dagly, la Sugaseed! dudleell Silins 5 poealt D hgilond | LTI I

+ dsginall Il ol Aeoast datals s e s [UPAL slii—Y







- il i) ol i ad il | S g | i ]

CH3 CHs
IS " g
CH3 CH,CH; x CHCHCH, CH,CHCHLCHCH, .
E_ CH; .
CH; fllH;
‘ A CH |I:|:HI:H;'CH =CH'?_|'{H', r
CHy
L
CH, [,-f"éiﬂ
1 :h_,;f'
CH = CCH, . - r
CH, CH, Ch
CHg{J.-{HgC HCH;
CH3 ':H3 Ve [Ha £

\ .IIJI' i1
CHsCH;

C=CH

/ 2
CHiCH; L)

A T L L L o R B = b L P L

Sl Al Myl e G At el DT ek D IYT
A DD S YT s baaly

oY o g g Sl byl U a1 bty gt g By e g Y ¥
o T 200 g I bl Adgl! ¥

=8
s A Agdlaad? Al it IL/PPAL dbﬁ'ﬂ'fllﬂnul’.lpﬂ_.l
Cll'l- b CHyLH == LHLHLH, &

CH, lIZH. CH;
|
CHCHOH,CH = CH'IIIE.H1

CH;,

CH;CH= CHCHCH,CHCH,
CH, CH,

CH,CH,CH,

7
|
\_) CHyCH,CH, !

S s S0 WL Bl 2T ¥
O e e S |
C A OEn e by £ T T (2



