211 oS jie ooV du) S 9 8,530

caladl = A5y ol Sae = JoV) Jaid] 0 chasS & sl sl ol 6 dyiy o) zeliall & palial) 28

10:15:36 2024-11-04 : zalia)] g8ge sle Calal) 25lo) 2o b

Jac Glysl | g Upsse | sl | el bl | g iSO el b | dlal) S | nald S | lals

sals (po Q.I)A”
I¢L},—o..gs

ot (Sl i) oy s laiz ) sl gl

Q A a0
A ,«\,\ /

4 ¥

Uil)

& ula) dall) du ) axl) dre M) d il plali (e algal

Jod) Joasd) (46 claasS Boladly (s3] (S il vy laladl (ro ay el

211 oS 5 Sia

211 S 3 Saa

211 oS 5 Sia

211 oS ety jatd) dlassV) 2l S 5 Sas

211 S 3 Saa



https://T.me/almanahjbh
https://almanahj.com/bh/id=10373
https://almanahj.com/bh/id=10373
https://almanahj.com/bh/11chemistry1/notes
https://almanahj.com/bh/11chemistry1
https://almanahj.com/bh/11chemistry
https://almanahj.com/bh/11
https://almanahj.com/bh
https://almanahj.com
https://almanahj.com/files_by_day?country_code=bh&date=2024-11-04
https://almanahj.com/bh/11chemistry1/sheets
https://almanahj.com/bh/11chemistry1/slides
https://almanahj.com/bh/11chemistry1/keys
https://almanahj.com/bh/11chemistry1/exams
https://almanahj.com/bh/11chemistry1/quizzes
https://almanahj.com/bh/11chemistry1/book
https://almanahj.com/bh/11chemistry1/guide
https://almanahj.com/bh/11chemistry1/files
https://almanahj.com/bh/11chemistry1/files
https://almanahj.com/bh/11chemistry1/final
https://almanahj.com/bh/11chemistry1/notes
https://almanahj.com/bh/11chemistry1/reports
https://almanahj.com/bh/11chemistry1/english
https://almanahj.com/bh/11chemistry1
https://almanahj.com/bh/11chemistry1
https://almanahj.com/bh/network11
https://t.me/almanahj_bot
http://facebook.com/groups/grade11bh
http://bit.ly/2uZfVbg
http://T.me/bh11grade
https://t.me/almanahj_bot
https://www.facebook.com/BhAlmanahj
https://www.facebook.com/BhAlmanahj
https://www.facebook.com/BhAlmanahj
https://t.me/joinchat/AAAAAEoTDxKimKjYYqAnqw
https://t.me/joinchat/AAAAAFeFpvBTG3StCqcynA
https://t.me/joinchat/AAAAAE_w_71SDOP4dbQP4A
https://t.me/joinchat/AAAAAE1aN_GF143rK5KiBQ
https://T.me/almanahjbh
https://almanahj.com/bh/11chemistry1
https://almanahj.com/bh/id=10319
https://almanahj.com/bh/id=10318
https://almanahj.com/bh/id=10317
https://almanahj.com/bh/id=10316
https://almanahj.com/bh/id=10315
http://www.tcpdf.org

palilly daupill 3)ljq
dgalil| dutulall duladll dunjan

polsd| paud

i &1 Gt | 55

6\




2 - sl )yl sl
211 s Al )

el g el ol G
PO PO

7 L.

]
Gl ol il
Fourth school district

KINGDOM OF BAHRAIN

N Ministry of Education
AL Hidaya Alkhalifia Secondary Boys

£ 2 alehle W

A
t

”a

A )

Ll il
\-‘.%' “/_ iAo
) .@JW)\/‘J

Qa4 R0 ABUISII 431041 daaya

cAUall ae odallf ddLasl
535l C8laa¥l ) Jgsmsll LAy @lall o (S 39 ut) Alieg 2,3La3Yl s.ia

Aoyl | Wlaoyg 409 Badzeiy

3Ll 3Ly 7 Laill A lim (0 (Siota e prdially sl (il il iy Jums i Uiy
Shld) GsSies b o Aol e dpeind o raiaysmalaly Gou,5 Goiun opuds thidd Ly
2Ll bttty uloed ) SLaltazll 281 oL Aty s
llaill — Lzl — 5,30 - ALYl — 250Nl Loloa) — bl sy e Yol :Liasd

...................................... 2B e g«g;lsyl péj.ll OO OUNUONUOUOUUORTUOTRUUROPMORHRRE TP | 24 | M‘
PNESY JUall
Ul s ¥ Lo oyual ¥ Lamdl by e LB Shejs alae p il

Aol Syt colis G Solezmas il Ua 2i¥) e

larll Ll gig Layatiuly 2zl a3 Ul

osldl § Matl prazd plarll Cblial 34>

isall Jelatll § glaag 5ej e Zelmly LylLad

sl e dan 1 dadl audl g ellatl Jleel gal

Sl g e ol g plall 2o dde gazll cdgll § bileiad elaly Al
p._‘.g.&.'i." Sldlaia 2o ‘3

wJeally e lidl @ cMalh Ll B9ud &s<T

suzell Sadgll § dackudy cagllall gyl l deaind Slastl Joadl § yLai

@Jll%wb.éémbg%@wwi

S Sl ¥l il Al 8391 Gaats oL sl Jaadly ¢ sl a1
olall Layyds

s I O s a1 Allatl e sl b gl | M) i

Gosayag so A3llai e Ladls|

Leds & L —alST a1 AayadUl Aa id¥! o3l

258k peolgn gl Bzl A3l Alaslly A

O Ll A3l Louseians olall 030 YT ciiall o zy51 g lyonsl ¥

@lb))ﬁl‘ 3lual &Mwi

2381 esams §gime 189 5,S10k5 Lisall Joall § ot 3l Jik]

S magnl! cadluol

G09S aganll calLuof

Gl 2 amull | GLelslasyl | e Ji“;‘ poamll | Buagitnlady | e | callallcale | aelais dlasdle
60 40 20 40 100 25 | 25 | 15 20 15
#2024 /11/20 Zal! 2N doge 5|

Jo¥1 elall Ball! wlas dlatl pcdys




2 - sbaSIl < id] o el ) Al ol e

211 s - )l ) e | i
KINGIOM OF BAHRAIN i Al
"~. | ..-;'i'l

Ministry of Education Mﬂ!‘ _) J,_;

22025 /2024 (ol ) aladl (a S Jualll ploasl] 2y Ba B pllaall aladl g ghaall

i faall s 55 1 flanall (211 p8) Zetaassll zafa g g jhall gl Baladl
gl S sl Zelatl) Sl
. A p g dadall . . :
it . psand e [ dab g o ) o) g il
(poost) (el —0e)
" 4 19-10 3y K0 -]
< A iy )
2 4 26-20 o I 5 ]2
4 4 46-136 pctinll it 21 | i oy i 30 pind
5+4 B 54-47 il Ly i 520 pshiall il i
645 B TI06 | A pl Sk y g1 iy 8 31 y
<l iy Sk 5D
7 2 BITS | i iy ) 32 T
g8e7 6 1M=92 fuasloh AL 1 4-1
9 4 =10 i jall o8 0 42
Aeaaladll Layl )
10 4 113=110 2 jad JEI -3
11 4 119-114 Sl 5 gl g oS0 -4
13 4 13%-132 2 b 2 ga 51
13 4 151-140 iy el g a1 sl 52 | Jally lesSl oluasll

14 4 oo laaslh o dadl s 53

220252024 J1 gl yall Jual1— olailly G ill 35133




2 - sS4 ol cpl T el sl Gy

211 oS Al S —r

................................... | out sl } n Byl 19 poummmind | Gt gt gt gl | G Qe
‘ C 1) et s . ] .
.................................. | winid § Byl 3 Gumm— 23 G Swidind | £ i3 §u0

)3l 1ou adguau yagpil Liuk lgill Joa gopslll aSpp S —alllall pudy §i :Jq¥l Saall
)Gl @393 YIS
s aalgill gorstll agaun Lis diuzs il ligisn Al gagjaaall 33 -1

36Ul ala bl Wl

el il (s givse ) J81 8L (g gise (e Jiih 30 L - sansal 5 28l J5YI

O Ui A 50 et Lavie ot o | Al 4 g |yl 5 A1 s ST o

315l ey s WY 58y o sloill e 8 OISV Sy o

. |- ) Al
5 U5Y) Alla St

- dails L2y aqudun dapla wljlan B dlgdl Joa djpda paagiaaall 3)3 8 gopEsd¥l -2
gusallg willal omums Ji o 3jadl wills culi gopsIlI jlan joue Lals -3

1,234, ..... cawnia pliji aa.l-u)._,nﬂl aazdl punl aule gllai jlan JSI N aas ailibia clpY jqu yauaa -4

sl i s i Lol Luaion i @il 8)all caligys| guiwi U -5

) Sl sqliu jlaias el o JI.J51 seisn go Ll aic aillall go 33220 wlias wliqEslil yaini -6

<ol yalainll wuls (gaduiq (3)LY1 Alla) gugisall s asliall

sl oy b D e Gl 039 ki Bl yiaun kel omain o oS YUl aie ilall Sz -7

. ohadl &zl

3)3 B kil sginall JI Llsll aligisuall go ggislll 3a9c anaqe Juliall JChll : paulei Lliu

I gk 5 W —

- geagjauall

----------- Fr i
............. vy ., hadd s g yell 300 e ) zsei Gobab (a

...............................................................................................




2 - plousl ) padf AT - BTV T WEN TV Y - P IV
211 s - )l ) e | i
CORE AN ) e dla 22

(%) 3 (V) 4le g2 4

( ) Al Gl G g S plae pualldS
() AN S AU S B (s ste ) e (s stua e 0 S Ji Letie

) G gl B3 e b Lhial (g gbew e aS | 11 —a pruptall GUSH 31— 1 Jgaadl Ui -5
Js¥) W jlaa hd Gual ) Al

..................................................................................................................................................

..................................................................................................................................................

.................................................................................................................

----------------------------------------------------------------------------------------------------------------

i - bwgia - da- laa s - Uaa llal) £ 1a) ands
Jugkaill Juedl) da gll
TR cllaal o | S5 - e dllee -
Bl ) wa G sladi - g Cuil - dale cas) bl o
(el CUSIL Limtine JIS) X - SEPTESPE Ol sl g Al -




2 - plousl ) padf AT - BTV T WEN TV Y - P IV

211 s - )l ) e | i

................................... /ﬂ;m’ . 6,;&"9 Mf ZHM# U‘J“’ U’“
) (2 ) ok s ) . .

.................................. | i} il | Gair g ) Sl | whadd Gl | 29w 90

oiaq)auidll dubalall Janlid| g callall )iy gi : Jqill aall
: Jliall JSUidl o 2 oaale baliiu
A asaliall (pe S5 3 gualall L -1

P 63l Jusdhe s olad Ul g
(Balmer u) E—

Aowdid a@ Judull =T ) el Con el
(L.\-m&n _\L“:JI [Paschen 0‘:\‘] .................................................................................

..........................................................................................................................................

........................................................................................................................................

daaall Ly 88 2
w\éﬁaﬂy\m&éﬂijW\SJM&M\@H\MMQAQ& (c

(S - o8k - el - Oladl )
BUA (L) slpaad) cund Judlaal) gl s il g ASIY) A & A (0 ) Al il s (d

BT

(n=1 ", n=2 , n=3 , n=4)
199 adgau Jguad willall )2y gi 3 bl aall
1058 EAsal gigal B o gall) da gl (A La s anled ol

i - Jawgia - Ao laa s - laa lal) £13) 2l
a gkl aadl) a5l
QUSIL il - cllaial le | K& - Cfie dllee -
;%Y\@Mﬂcﬂdmc;\) - &}Mum - MJ@M&J\;\ -
B ) g Gslad - g il - dale clas) bl o
(el CUSIL Uintise S Capxi - SEPTESPE Ol sl g Al -
daaaly ye dall ol gha




2 - cluuSll )0l e Gt il e R Gt )4
211 oS Al - e Ll e
................................... / g sl N By 19 v | o gl - iyl | Y ek
) (3 ) Junk ais9 . ) ) .
.................................. | i} Byl (guaid | 22 gutnid | :dwidad | £ 90 G0

)adl yagall pigadill Liuls 3lgill Jga Yopsdil &S duisS —allall s gi :Jq¥l aall

<laga Wil ls ibigusil aub Jolsi sall aigadll : 3jall (pgall ) gasll adgadll

9l 53 fawn :Ygi
p— g 0= | | PP S~ I A

................................................................................................................ AT BYRTXYETOR |
A gall o sall J shall ol doriiaalliualy SIF 48N CiiSi -2

um\gm&j\ém&‘gﬁmkﬂbﬂw\wMej.uphlml.uh

OSSN ¢ gh abaiay Ladie iasy 13a Jal) JSED (ha 5 paslet LS

v VA asmmasse | eeeseeseiiiiiiiiiiidinan,
[ Gedsall ol
asiss o -y R A D | PR
N 0'm Ryt S Ampaataji
SV 77 > LI I NP S T o N
paladtl S A3l das
.........................

................................................

................................................

9)adl asll adgaillq jou adgau g alllall gylia yi = galdldl aaa.ll

paaqui adales LU

A ga O s gdl 5,0 (5 SN Ol a8 el (@
A aen o aing il z35ad Galaly (b
g1 Al (e (e aas Gania 9 STV 3 sa g Aalldind e Jadi i A 5 An g0 Ay iy paiagpddlilaal da JS (C

Bl U

5 (gl Zagaills yon i gad G O sandal LS

1o adgas

9jadl @94.“ adqadll

u]l.m.ll aaq

G sty Ak

Sl g

DG
5,0




el g el ol G
PO PO

elasl) Jlaa A agibasd Y clalall g8 S35 asli Jalds

13 B \ ‘53 B . u _
BESLPRH: Sl n BB BYT
gujadl yadla
..................................................................................................................................................
..................................................................................................................................................
..................................................................................................................................................
.............................................................................................................................................
..................................................................................................................................................
..................................................................................................................................................
..................................................................................................................................................
.............................................................................................................................................
..................................................................................................................................................
..................................................................................................................................................
..................................................................................................................................................
.............................................................................................................................................
b4 o “
A - g - da- s - laa ) 14
- - - e J “e
w‘ - o u‘ b4
[ W]
skl el
. . - Y e
t_ahﬁb uz.u.u\ O Alee -

SiBla ) ae (sl
a0l CUSIL Uimse SS) G

fiie s dasmen lidal -

z\:mk; BNy gﬂé.ﬂ -
. : ol sl g o
daaaly pe dall ol gha o

e
7
C

E.




2 - plousl ) padf AT - BTV T WEN TV Y - P IV
211 oS Al S —r

................................... | ot 3l } . Byl 19 poommmiid | Gt gt gt gl | G guie
‘ () ek s . ciy )
.................................. | i} e § 5 et St g el | N} Add | £ 0w G

dlgill Jga Sliguslll dSp duiS eallall pusdy gi
S AUl (o gina B ()5 Y a1 A g RSIY) ABUSY Ay A prida gy JilRal) JSEY) 5 cantad BaLiS

o o o $daig o<ty AUl s Jgadall La—1
// \\ P
/ \II / ..........................................................
k B R,
R akaad aic gousIll aniqusIl| dslasdl p alaii JS Jiai |3 -2
pevieraire gl FETOA
( depw - A L A RN £ 8

- 2y gopslYl agag Jaday dlgdll Joa alssdl auwilli ailain :s)ad] <ladl
) S JS (o0 <JWoU] aasq cligrESdUl aas wllall wuiay i 2 glidl aall

ol 3l

- adillaq allall il paadl ge peaaac g2 (N ) guapl ol 2 -1

2N A8l (ge s (Sar (N) ooty 38a (5 sinne (8 5 SV (g a0 ual] 1ALa pale
) i JS o duspill @lkall Sligiss 2aay 3az 92 1 ( L) wqilill p<dl aag -2

(5308 ate oS Laila y 4 1 MY (e dae (e (5SE = 8 (5siue JS

N2 3830l e Jhamy N il (6 siasall 333 DY) 2 o

i - JoUl szl cnnipll cibigiuall b ducyill ligiuall 2ac auagr Juliall JSuidl : pouled dolisi

R P PV
l
-

eo‘)dﬂ‘fﬂ\cd}qﬂ\@n&m\ﬁu -1
.n:-'l-hﬂﬁﬁh_!-hjf

-.n=3 s il

-. U i N ALY (5 giase 8 MY D0 Canal -2
= 7 e i

W A L S e L
Hganii bl

......................................... Lok ualall (g giuall & g yiSIYI 2e oS -]
......................................................................................... ¢ ol aSlhaae Ly agaidile 22




gl a9 Gl s a0

211 s - )l ) e | i
................................... / gt sl 3 Byl 19 oo | G sl - g3 | 1 ok
) (5 ) ik 4dse X L, \
.................................. / wivial | g | N JUS] | e g0

S, P el semmuall alllai JISisi willall paups i :Jqdl Saall
ajall Uil i

P sl soiuall Siesdl seiumall

JLal 8 Agbiia g AaUal) 8 40 glucie ST D o <5y m
Oad (e O 580 Lt JS e )l clalasy) 8 ddlisg
PX, Py, Pz & ey ostae &6 e Gl b cplidia
g U6 — p oo A4 s sl iy ®

o S ASE sl gelld g <Ly m
O SN 20 ddmy a0y m

1s orbital 2s orbital

gy A p o A (5 siusal) paiily Laiyy (13 g JSILS - o ) (s el iy Jle (1):ealet ol

:dagauall dla¥l il :2 g

1h Baa) g Apald las La AU yailadl) e (8 Alilaia (i) (5 glenall (i AP M 3 -]
(g SV e dadll - E 1Al aolasy) - JSaEN - dsl)

(1 , 3 ¢ 5 T ) e P clal dlaiaal) cilalasy) aae e -2

sadlill 2SI go JS sl auag @ pauiii kaliisi

P2, Py, Py bl -2 S (e Lagin 08 5 35 <lldly 28 ) -1

aaal

10




2 - sS4 ol cpl T el sl Gy

211 s Al ) S —l .
d el squmall Ui JISii wllall pap gi 2 gilill aall
0 esdl sqiuall

dalide Clalasl (K1 dgliiie a1 Ll Lgia day )l A8 8 4 slusia DD Gued (1o () 5S5y m
GOAY A Y @Y (e Caliag slail 5 JSE 4l Lualald) Sllal) W
b SN 10 ——d o A 6 ) adiiy m

z
|

T

d.

F ol soisall

U saaill Baaxtia Batna JISIT Ly A8l 3 4 slucie SN dass (0 S5y
05514 s Jasy O podaiey ®

daaal) LYl 580 o eandat ol
2 , 6, 10 , 18 ) A4d Leudl adhaysisg O (Sa s sSIY) (e 230 ol e -1

(2 , 6,10 , 18 ):sdd ceuill jladl balld gl &by AN oo oadl -3
4d " o il (s sial) EY Canliall ol L -4
CgQ 5 'O | O |
-2 - 1
oy 586 oo Al (5 siunall Lelidy () Sy iy SIS (e 220 ST -5
(.6 : 14 10 , 12 )
aadlill USY1 g JS gl a2 gt da i
d22 Sllal| 3dxy slal)
id - hwgie - LA s - Jlaa lUall £1a) anids
gkl Jaesl) a5l
QUSIL i) - clolaial e | S5 - e dllee -
e mmaail dlalaa gal - Sl oy G - diie g dagaaa Slida) -
B ) aa glad - g el - dade gUasf el
daalg pe dallclghs o

11




A el gl G St )0

211 s - )l ) e | i
................................... / gty § . (oo § S ET g 3ol | - iyl 5 19k
) (6 ) Jaub 39 ) ) .
.................................. | wheiad § o G ] ot s gud | (Sl el | £ 0w G0

<ibigusdl| gujgi (8 qlidgi iaws —illall apiu yi :Jg¥l baall

O JS dgalall La (1 s anlat Tl
............................................................................................ s A sl -1
.................................................................................... 15 sl Allal) 8 (555K o553 -2
ASaa 48l Ji 5 )2 sy i 3 3A3) ()5 )3 el 5 iSIY) Jaai 1 Jle

Lo Al iy sisall o5 Y o A8l 8 JBY) e Jall il sl s (el 5 5 Juadi': qludgi faun :Ug

il 8 ey
», : b ol Tl Wada Lpae Lt e 1) 48U iy gn it ) Jilaall JSEN (4 (0
s »

25| 2p| ):J»- ................................................................................................
> 3s| 3p||3d] o/ 0 DA W T AR
51 A A N
it - o
e e 98 LU Bl 31 Lo Ao A1) ABUal) il ghnal pranial) i 3 -1

/}’; 2S,1S,2P,3S (b 2P ,2S,1S (a

3S,3d,4S (d 3S,3P,4S (c

3d J24S (S AN s fial) Jrdy O QoA Sy ; pudia D

aalgll Sjall Uil @b guabidin gaalail sb aligrsl¥l gligs wallall jpuis gi : Gikill aall
o Os s SIS 1) 1588 g S e a5 Y sl (o, Gl g i€ axe 2 gl ok il

™ T
Lalas ; dias ol (otian il Gl £ b alts

‘ el e s palal BLAS

A Balicaa (g pSIY) A A dxall ) jeall S a0 1
............................................................ € aal sl g Al Glldl) &l Syl axe oS 2
G}J};Qid:\gdﬁbé&j_gﬁdi(m '"J;\)S\‘;c)ﬁ\dw \ubj)ﬂ\uqaaghuh
zs5 ol J8 sl e 55t o Juadi aal gl e 5l (5 gl i g KU 23

..................................................................................................................................................

.................................................................................................................................................




el g el ol G
PO PO

pidlin abup Jazs pi :gujall yadls

..................................................................................................................................................

..................................................................................................................................................

-------------------------------------------------------------------------------------------------------------------------------------------------

.................................................................................................................................................

) 1) Ayl

skl Sl i gl
CESIL il Llaal o | S5 - e dlee -

SiBla ) a5l
el CUSIL Uimtse SS) Ca i

tﬂﬂ}LMg e -
gae il -
ﬂd}@é J.ﬁ\ -

Jide s dasmen dlidal -
@ASQ;LL;\ gﬂé.ﬂ -

o sl i -
daialy ye dall ol gha o

13




2 - sS4 ol cpl T el sl Gy

211 s - )l ) Y e——
................................... / gty § . (oo § S ET g 3ol | - iyl 519k
‘ (7 ) ok &g , e .
.................................. | il § wibig piddl pusod Gola duaadl §oud g0

RS ol | diaplas padsd g sl @jgdl| —lall sy yi : JqUl Saall
1 AU Jsaad) sl e cany s SSIY) @il e

F d P S o1l soduuall
7 5 3 1 <JUsYl aas
14 10 6 2 wliqusdyl aas
(9 AN Sy ) ARyl Gl puaind) )3 (g SN 5 ) QS 5 patnt Bl
1- 3Li PP, YN
2- 11Na: ........................................................................
3- 19KZ ........................................................................
4- 37Rb: .....................................................................
s Al (g RSl aa ) gill Jiag ‘_533‘ paiall gJM\ Adad) ) 3 anll Wl
32 — SesSan)8 (2
252 (b
Uil Slsupn yauu ddapad padsd Fiqrsdll] gujgil| llall Sy yi 2 gilil| aall
Y Clay ya Ay Ay oy A pealiad) <l A S g S Ag gl ST 5 anlad Jald
Q) 4B e
D) 10N o e
C) 15 i
Gl el B i Al SEY) Cilag pa any O (A ] g g 1 e BLES
e || <Ll leups e
LAV [av [av av [ o f[afala] [ |
38 3P 4s 3d

| A¥] [Av ] [av] | |
1S 2SS 2P

14




2 - sS4 ol cpl T el sl Gy

211 s - )l ) Y e——
................................... / gty § . (oo § S ET g 3ol | - iyl 519k
‘ ( 8 ) Jab &g , e .
.................................. | il § wibig aid gl putsod Gl uaad] §oud g0

Bl Ll junps o pinind gigPSIYI gujgull lliall Sy gi : ¥l sl
(Gl ) Spa 50) 5 paidiall Ayl g SN g i

Jsi J& Bl da il aucjill ubigisall aall alaghl
[ He ] [.He]2S, 2P 3-10
[1oNe ] [1oNe ] 3S, 3P 11-18
[ 18Ar ] [ 18Ar ] 4S 3d, 4P 19 — 36
[36Kr] [36KI’] 58 ,4d , 5P 37-54
[ saXe ] [ 54Xe]6S ,4F ,5d, 6P 55 - 86
[s6RN ] [ssRn]7S ,5F ,6d, 7P 87 e S
Sl S Saa 5 AR sl AN pualialh il pat 9 S a5 5l QiS5 e ol
padzdl | dpaidall asuplall
11Na
165
26Fe
G ) a5 A oy A ulind) T g SN 5 g0 ) 2 gl L
ezl S il dispall
35Br
49ln
30Zn
SRS gujgill (8 palisd] yasa dgasi callall pudy i : glidl aall
oSl gl lebidinl
S SYW a5 9ll (& 0CU 5 2aCr e JS Ay tdle :anded Ll
padisd! {sholadl gajqall asavall zajgdll
2Cr
20CU

...........................................................................................................................................

...........................................................................................................................................




2 - plousl ) padf AT - BTV T WEN TV Y - P IV

211 s Al ) S —l .

sdasaall dlay) A 5 el Jals

Co AN 47 o g ging AbasS paial 5S o Al o giwall A 2l glall clig syl sae La -]
(5,1, 2, 3)

v 98 Jadl) SR aa 5 aladialy 79 (o oae gAU R 34 g S &y jsil -2

[Kr]6St5di®4F* (o [ Xe]6S%4F45d°

[ Kr]6S24F8 5d° (z [ Xe]6S! 4F* 500 (-
Jujadl yails

A - bagie - da- llada - U lual) g a) ands
skl Sl i gl

QUKL il - clalaial e | K& - Ofie dllee -
cl.k;‘){\@maﬂ«ﬂahuca\) - «ﬂJ}LM.H_i.\a.m - M}ﬁ:\u&h\ -
GOy e glad - gae il - dnale clas) dlal o
el QUSIL Bntne iS00 - clagen M) - Ol Al Jigd Al -
daialy pe dall ol gha o

16




2 - claasSil 3] o ol i el sl o
211 oS Al S —r

................................... / oyl | . oot § A1 s gud | : gy} G ek
) (9 ) Jub 39 . . ) )
.................................. | iuiad § SR wlig il gl | £oud g0

el Lliqusll aas wbinal yugl Juiai wllall puup gi 1 JoUl aall

il ALl al sl s g <l HAl A Al DAY il g KU o ;gL il g sl

(gl Judind) oISl caliqusdy (Jladall Juiadll

A Jgaad) ity Jasi 1 antat Lalis

paizl| ? paisuall adgplall Il Lligusll | gladill Juinall
4B

11Na

169
18Ar

ot bas i ailigusil 4 e sqiau al il iyl aslall s M pais : auii blis
4] LS‘)J\ 22=]) k_u.u;\ -1

A Gl g yKY dae sl 22
M _aiall G sl Jiiad o)) -3
Y ey s Leadiioes 3 lal) AMad) B 4l 35 STV a5 5l (ST -4

aali il alisnil ge wia i laua akaal; Sjliall alladl § (X ) padis 8)a) LigpSIU| gujgill dalai : oakia ol
X%18%, 2%, 2p% 35!, 3p!
.................................................................... X paialls A M all e (1
................................................. ¢ 5Ll Lgilla 8 X acaiadl 520 30 jdiall cili g yiSIY) 2ae oS 2
................................................ €58l Lilla A X paial) 3 50 80 jétall iy yi<IY) 22e S 3

il 3Ll aladiuly s il Al & X jeaiall 5 )3 g S a5l st 4

....................................................................................................................................

s - hwgia - A s - Jlaa lual) g a) ards
gkl Jaesl) a5l
QUSIL i) - cllaial e | & - Ciie ellee -
;in‘)ﬂ@&aﬂcﬂdmc;\) - &}Muw - MJW&J\;\ -
BBy aa pglad - gae il - doale clad) bl o
(el QUSIL Umtise 81X - o gen H8 - Ol Al g ol -

17




2 - sS4 ol cpl T el sl Gy

211 s - )l ) e | i
................................... / byl § B 00 Lt | i gt 3§ | Qe
) (10 ) Jok &8 X .
.................................. | wiiad } et 2 | (S8 | Joaall jolai duaall £9ud 0

casaall sjgall Joaadl jokai b claladl jgs walladl apin i :Jqil <baall

@9 Jgaal) gkl B agilacd Y plalall 93 (8 B puaida Blra JIS) 3 panad JaLS
: adjgd U igdii plladl :Ygi

..................................................................................................................................................

..................................................................................................................................................

..................................................................................................................................................

..................................................................................................................................................

..................................................................................................................................................

......................................................................................................... : plog wdualadn piladl LG
Jiga plladl :Leal)

..................................................................................................................................................

..................................................................................................................................................

¢ i Jgan Ol jrae A W -1

filaia Json g A -2

<waadl sjqall Joaadl allall gy i 2 poulsd aliiui

wwaadl sjqall Joaadl :Lusla

iy SV Ll b giall e 4k | 4 adlae ] 850k 5l s e Laelai jualial) i
t il Los winl -sjqadl Joaadl pluibi Juliall JSuil audgn : gaulzi Jobiisi

A y
g [ A,B,C, D Jjseb g jLiall clidh) plawd 8 -1
[ = = v = v o T U T U T OO o RO OP TR PRUPRUPRPRRN
s dilay -2
Sl B Aikidl Laiy (e saae e e A dilaidl) i 13 (a
0 Qe sane 6 e

......................................................................................................................................

.......................................................................................................................................

............................................................................................................................




2 - sl )yl sl
211 s Al )

el g el ol G
PO PO

alic Ala e 2N 5 40l 5 gl (g gind ety Jad 0 peaic e (I ¥ 550l (5555 (C

..................................................................................................................................................

..................................................................................................................................................

..................................................................................................................................................

..................................................................................................................................................

..................................................................................................................................................

..................................................................................................................................................

..................................................................................................................................................

..................................................................................................................................................

.............................................................................................................................................

llal) £13) anids

skl Saal) i gl
COKIL paiind cllaial e | S5 - e dlee -

<Uaaly) @&Aﬂ Slalas &)
€Dl ) (g slad
el CUSIL Uimtse ) G

TN IO T
@Ac;\.k&\«ﬂg.ﬂ -
o8l g ol -
daialy pe dall ol gha

19




2 - plaoaSil )l o i ) Gl Gl )
211 s - )l ) Y e——
.................................. / ot sl § . 0 bl | ot < g3l | Gl
. (11 ) Ju 439 : e b . .
................................ | wheiad } ot e | gt s e | G e il | el gt il | £ G0 0

d)qall pd)g asquanll pi) <ua o s)gadl Jeaadl s padsd| gige —ullall aaay yi : Jqll aall

S el (s sinual) oLl g g3 o 5 ST 23 5l)

1A ganall B

S iy sl axe ssbwde sanall ady: BS o il 5 siuall ay il gl 31 -
(P+12 ) clbyisllaxe gslude gaaall a8 P o dll o sialy  jaill gl 13 -
(S+d )y islloe sslwmic saadld): id o il o sl hsill gl 13 -2
s A g5l (e 8 Gsie HAT sadill agaad

) Jgan ) s s b
- o “ . m‘ . < P . it Un .
AS gaanal) | B y9al) | 4udl) L) AN a3 5l Jra il dSy b | skl
Jws Jle 12Mg
oA e yi | 4Cl
Gl yo aus 6C
Jui Jle 2o Ti
il Jgaall (&0 A, 33B Cnpalad) G AN & Bl JaS ;e L
33B 7A =ollaall
(Sl ) jae y3) (S ST w5530
A Gl g yKl dae
5aydial) b g IV dac
35l A8
e sanall o3
paizl) 458
a2qn dungleas paizl sjall sasdl wllall cunag i : Ll aall
O JS.‘ LgJ..é.“ KXTA ‘,wa\ :U-A.-.Ih:\ Jaléa
<yl aasdl oIl gujodll yaisl| "

4 SJJASUZ;\SM\QA’M 1

5 55 A Jasl

5P3 Ay g S day g5 i

5 4l ALl il g Akt dae g AN 5 gall

b &

4 53 yial) 43U g i<l dae g day) M) B gal) B L) 318

| B W DN

20




2 - sl )yl sl

el g Gl Gl g

211 s Al ) S ——l .
Al A ALY e el deadii a5 AW Jgaad) Jal 5 adll i
R
M 0
Z Y D|4]|G

K

skl chia gl ade bl A1 ualall ja ) daa ()

yaind) jay

aa gl

Jm:ﬁl'lj.u

i gl

W-ﬂﬁuﬁ)ﬁ Bt

35500514 40 peadl) A ok puaic

[ Ne|3573P° (s fstyt a8 i S oo
S Al oty jaie i el G peat
s Jus e
agll dolia a0ty paie 18 4l

A i)l o ilanll Al & 3 40

Ao @& g ) e s paie

82 e gyl 6 4l Il yaie

(fias i P o jill e jlo paie

..................................................................................................................................................

......................................................................................................................................

..................................................................................................................................................

......................................................................................................................................

lUal) £ 1a) anids

skl Sl i gl
QS i - cllaial e | S5 - e dlee -

el CUSIL Uise SIS X -

dﬁﬁmjc‘\o}hj L

z\:mlsgl.la;\«ﬂgﬂ -
Ol il gl -
daalg e dallalgas o

21




2 - sS4 ol cpl T el sl Gy

211 s - )l ) e | i
................................... | ot gl . abiad) galed ziad (guyad] Glous
) (12 ) Jok &8 ) o .
................................ | wiwdd 1 (Sl paall) 5yl ol wivdd 5 gaall $oud g0

adas {oWllq il tuad poRin —allall adiisu yi : JoUl aall
paliall o8 al & 8 3 ) (52 Cusn By M) Waalae ] 8 5ol Uy alial) il i pal AN gl

(syall paadl) 3adl plas iuai :Ugi
TN Ihs Sl

[ et bl | e il S 0 S A | be JHBLT S| g (1)
:/rse—wai ..................................... sl 3 8 Hhd Caal (1
T TTUTTUTRUTRUN. WU DolEUNE )Y el Caai (2

O S and 305y Adlaall o 3 Al 8 Caal i) (Sar Y g et ()
il |t | e | gt el
(F2 ) garglacia ol 13l jolaall gasdall JSil tungl avia ohi Low sl -1

(pm ) Aol Jsb | (pm ) o kil dial | o

36 144 1

144 72 2

— 144 36 3

144 pm 288 144 4
(Had syl —aiS) Jolanll Garagill JSuidl uagl auaua i baw si -2

(pm ) i h Jsb | (pm ) W kil sl | o

93 372 1

186 186 2

i ; 372 186 3

'372pm 186 93 4

wiljgally clcquanll oo padll tuad duals ajad —allall apiu i gilidl Saall
i ot f gl Jo Ll
Ay ) Jgaad) ey Cra (s A dar) Baly 5 L a8 5,4 el By -1

.................................................................................................................................................

.................................................................................................................................................

22




2 - sS4 ol cpl T el sl Gy

211 s Al ) S —l .
) ALl oo quad Al M) 5 gall Jgaad) BaY ;o el Bl
R
M 0
Z|Y D|4]|G
X T F K
E

Z,Y , M 2 ki caaiySial paliall 6l | ]

4 oM sdae A paiall ial & 84y paial g Al Allg el | 2
5% pam SIA Al el e, e | 3

4

S

QL”;JJ!\LQ‘)L:BMGAEJQ).“LSS}(D’M,Y)‘)m\_ud\«_u‘)

gﬂ;ﬂhﬂﬂﬂ
s - hwgia - A ldada - Jlaa lual) g a) ands
Jugkaill Juedl) La gll
QUSIL il - cllaa) Je | K& - Ofie dllae -
By aa glad - gae il - dnale clas) bl o
el QUSIL Limians. JiS) 00 - SEPTENPE Ol Al g ol -

23




2 - plousl ) padf AT - BTV T WEN TV Y - P IV
211 oS Al S —r

................................... | ot 3l | . abiad) galed ziad (guyad] Glous
) (13 ) Jub 4y e )
.................................. | wiiad } uidl ol whad dwaall £oud g

i) pad uaiq wiagall goulll pad wuad g llall gjléy gi : JqUl aall

m = 'l()_.'lipm GJS#MQAF\P‘%JM\Q)&\#M;M”H;M.bm
Na pssage sy Nat paaasaatt ol e
[Ne] 3s! [Ne]

a) Fe , Fe® , Fe*3

b) 13AI"2 AT AT 3Al

s phai ciuaiq ealbid] Joutll pad s gas walliall gyl i £ il el
A5 )3 phad Caai o ST albll HgISH ¢ ool ylad ol : yudl oy 1 ales Jalis

- =

100 pm L T TN . O,
Cl jp1511 353 Cl ygt31 5 g0i
[Ne] 3s%3p° NGRS SRR A QY O . i e S D S S S ST Py S S P PP

il | ] | w2

( 20C&2+ 4 15P3_ ) 1682- ) 17Cl ) DA & Lasd LAM J"SY\ u}’y\ -1
(M7 Xt , L, uY" ) paa praldl (bles gl -2
sjgadl Jgaadl $ goulll Pas wuad ajad walllall apiu gi :<llill Saall

Al ALt ce el glaal) S addia) 5 anlad Jal
SULG o s s oY) O sS Jod andl puaialls )3 B B 5 Lol Jiad A CulS 13 1
0 o § Laga 55 Lad Lgwdi 3 5l (8 (0 puaaind 3,00 Hlad dias iy B 5 A CilS A 2
 Lagai 5 L Lo Ao sanall (8 0 poainl i il Dl i (D B 5 A S 1Y) -3

s - hawgia - A s - Jlaa lual) g a) ards

gkl Jaesl) a5l

QUSIL il - cllaial Jle | S5 - Cfie dllee -
;Qai‘)[\@mﬂcﬂadmc;\) - ﬂﬂ}\;mum - MJW&J\;\ -
BBy aa pglad - gae il - doale clad) bl o

el QUSIL Limtne JS) i - Sl gea Ha8) Ol sl aigi ol -

24




2 - plousl ) padf AT - BTV T WEN TV Y - P IV
211 s Al ) S —l .

................................... | gt 5l 1 . i i | 1o s gy ] Ol e
) (18 ) Juk 458 C . .
.................................. | wieiad § Ot b} Gl el - i | §002 900

dagisnall ciliqEstll aas JUa go gulid] asls glgii walUall 223 gi :JoUl wdadll

558 LSl i ge 990 ¢ il A8Ua o ggda it JulBal) JSEN e s oanlad ol
@

AU Jaa) by Jas) 22 Ll

inlsll aalsall pzall Sl ailks gloai

) il a8

Al ol A,

A ol s

ple (S80 Lad ol

.....

.....

.....

25

ple S 31353 sigall Jgaadl b gulil] ails anels ajad wallall apis gi 2 oilill <aall

al = y.a.i.a"'@g;“.uh.aﬁ PARA

alva A dsaadl jlw e s A 20wl 8 5o il Zaa sy -1

.......................................................................................................

..........................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................




RIS T WYY I

Y e——
................................... | ot 3l | . abiad) galed ziad (guyad] Glous
) (15 ) Jub 4y N ) )
.................................. | wieiad 1 bl | o bl g;li withd 3o eaal] £0ud 0

ajqall b il il o) iSO g6 gaagyiad| galil] aiks ghid)| —llall puida i < JoUl —vaall

sl ag JiBal) JSE e :wﬁbw
ol e 4Be psbi ol (U A (e BB 5B 05 sall (S 48U -1
3 85l (s (A 4By 4
3

..........................................................................................

..............................................................................................................................................

..................................................................................................................................................
..................................................................................................................................................
..................................................................................................................................................

p-Ji o] j=s
m

R Z |W
B Y Vv

L Ix ] D
$ el il AL AA M W B aliall ge sl -1
¢ sl i el A JH A Q aliadl (e sl -2
P el A M e B Z M ealiall G -3

ki eyl Ficwa B Z M aliadl ciiy -4
CD _paiall 30 (A i) 5aa Y s siall G S il Sl 5
Ce i Al L peaiad IV Guadd) cplil) il ad riagi Al U Jgand bl (uod) 3 el Jalds

ali Al Auy)
ddall Al ) FAAT i) S ol dala
9000 7900 3810 1950 870 Kj/mol

Slilal b € peatal) 1] 58S Sl i< aae L -1

............................................................................................................................................

26




el g Gl Gl g

Y e——
................................... | ot 3l | . abiad) galed ziad (guyad] Glous
) (16 ) Juub 4y ) ) .
.................................. | il § utoied bt § 9205 | el | £0u2 9o

wsigadl Jgaadl Siljgag Silsgans b dullingasll auels ajad wlllall apis yi :Jglll aall

Aty dday) ) gé CARPRRERTN s 3 A1) 3 a8 : catd g asd|

el s ;(",.A.\ha' P ARA

Ay A Jsaadl jlw e (o)A 2aal) 3L 3 Asadli g peSI a2 35 -]

willoado

e allall ) A il sl Lele Ul g Jolgl 3,98 ol il Tasi dunae 4 Al 56U 23U (a
Al g e8I & pualiall Jal o gaus 53 5 o g Sonall Laas Al 5eSI) (3 pualiall ef 10 (b

(W paall 8 ST o gai il 0 o el lein (s M aaall (& sealiall sl o siliell (C

dul) AL e caal Joaad) B AN jualinl) a8l ga Jo Ialalie) 3 adl Jalid

ple (S8 3125
} - ) -
i T
1
M
Z|Y
T

27

¢ Al g oS AV paiall 3oyl -1

‘R
" 0 ¢ Al 4 praay S 5o (35S0 A yeaiall eyl -2

E G L
D #ézﬁg)ﬂuﬁjum\ﬂ\_ﬂj\d) -3

CA MY Al e

TR R il Al 4Sadaagida -4

160 Joaadl (B AV Ao ganall jualic (any bl il Tl

5

aLi

10K

37RD

..................... Sllis 5 5eS AoV jaimll e -1

.......................

............. flaas <Y jaiall a L -2
ol ol e 8l A1 3 jeaiall g4 e -3

flyadl 8 aadiiall lall jaiall o e 4




2 - sS4 ol cpl T el sl Gy

211 s - )l ) Y e——
................................... / g skl N o Gt 8§ S 19 ot gt Il | g Y g
) (17 ) ek 438 . ) )
.................................. | winiad § it 9 €1 Ol G S | £0u2 9o

sas , wbigigull aas , Figusdl| gjqill JUa go wiagall gouillg fadl 3)3 g walladl §iu gi :Jqlll aall
s)adl paadl , aliquslyl

ST gl 5 S 8 () a5 peaie 350 1 (0slSH ) sl (Y

(ol liu

s Ul Jgaall Sy Jasi o1

el S it f | wmoall goull oVl gajoll | il
Spaiaall digpall acqaaall Juwi jlé

11Na

12Mg

13Al

30 JS igrSIVI| gigall iSi :2 gu

...................................................................................................... : 302N Gsa Al Gl o
............................................................................................................ 26Fedt waal gsl o

, wbigigpll aas , Fiqusdl| zujgill JUa go eallid] youillg oWl 353 s llall Gjiu i 2 gilidl Saall
B s1all paall , cwligusill aas
ST 058N QLS N Jasi Y yeaie 33 (@) bl 5V

p AN Joaal) by Jasi o pantat Ll

paizd| o RSIY| 2ujqull pi) bl goull pigusd¥l gujgill | jLe wjii
Spaiiall dispkll asquanll S
17Cl
sO
7N

28




2 - plousl ) padf RTINS R TR NN BV - IEV)
211 s S ——l
dawaviall dulalll yial @ gauii Jolis
Z3NaT goul  biayislly Sligignll sas ggase ga Lo -1
(11, 21 , 10 , 22 )
g§8c3+ il S i gana p iligpSIyl gonan 43 Lo -2
(8 , 6 .3 , 18 )
15 = joisngadl sjall aazdl yIs 13] -1yl jsisn] S| jgaangald] goul) galsCill jlaal plall k__,‘-:,;.'S.I‘,ll &jgill by -3
( 3S23P% | 3s23P> | 35%23P® | 35%23P% )
M? aigl 2oM" izl asbivia i -4
( clgigdlae - ol s - oW anall -l ySIY 2 )

: L2ils , LigpsSdl Lo pais 3)3 wasisiSii Lnais -5
| i) 8 raaca - Al ) gise 230 3

aadlill alisn ¥l ge —ini o lauia cunnjal -calawsnadl o aas g Ll Joaadl @ polia Ll

G F E D C B A AWEN
17 12 11 8 7 6 3 i g5 ) 2ae
18 10 10 10 10 6 2 il 5 iSIY) aae
L 50 Lalal U gl Jiay Glasndhigl (@ Aalaia 3,0 Jiay Glaaall 6 (a
Lis go Ll 1 gl Sy el (o ( f Ll LD Ul iy laseaal) (61 (o
Gl Al el A B prasaall e sl (g Ll Ll U gl ey cilapan) 61 (C
Ll LalaT U sl iy Slasaall 61 (d
i - hawgie - LA A da - laa lUall £ 13) anids
o) Sapa) i gl
QUSIL i) - calaal Jle | &5 - e ollee -
e ) g Gslad - g il - doale clbdf bl
(el CUSIL Uintise S Capxi - SEPTESPE Ol sl g Al -
daalg e dallalgas o

29




2 - oSl 3] o i) il ] o
211 oS Al S —r

................................... / g skl N o Gt 8§ S 19 ot gt Il | g Y g
) (18 ) Jub il 58 e ) .
.................................. | il § Guted Gut E1 i | gl | (o G Gl | £ 92 90

jopil| diuplas pouagrall adjqld wiSps gb duiqull] ddau ] ugSt duduS —ullall apis i :JqUl Saall
Wil alsups punyg gigEsdll
C ) S pall 8 Al ciliall ld el el A8l 5 S Qilai s A A Y] Adayl )
el G4 | | 983 § sl
@S a Sl oF Ustillg 13N ppd geal) G A ) Al 1) ) 5S35 LS gl 1 panlatt oL
1Al (3 )kl Na agd sall 4t

29 B S il ]

--------------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------------------------------------
............................................................................................................................................

Juinillg dpadanll dipalls o quuislall 3uiS| wiSps o8 dsiquill dlaul Pl calladl puiip gi = gilil| daall
.-'. = |

Bes) S pa (oSl 5O Gl 1M p s Lall A o) Al ) ¢ 9S8 LS 7 ) 1 pada Bl
Al okl M@0 pgsiéLal

1 b paidall 45kl (3

..................................................................................................................................................

..................................................................................................................................................

..............................................................................................................................................

..................................................................................................................................................

30




2 - sS4 ol cpl T el sl Gy

211 s - )l ) e | i
17C1 Sl s56Ba asa bl (npaiall aadall Ml Jgand) Jasi (1) el Ll
Sipal iy | asqmnall by | aial oY i orll dagls | paisl

Jell ) 3455 | 5oBa
s AN sl | 17C

Ay o 0 )Ll IS S e G 5SEl a ga Llg  SIS e IS A ) A5l (0S5 S g ()
LA Kl S Y g s g IV L) Aulae Lo o 0l ¢ ST dadil] i)

...............................................................................................................................................

...............................................................................................................................................

..................................................................................................................................................

..................................................................................................................................................

..........................................................................................................................................

..................................................................................................................................................

......................................................................................................................................

A - bagia - da- llada - U lual) g a) ards
uekaill Juedl) La gll
QUL sl - cllaal o | S5 - e ellee -
G&Ay‘@\&aﬂ%?‘) = Sl laay s - auiegdsasadlila) -
by pa pglad - gae il - dale clas) dlal o
o el QUSIG Watione iS00 - el gea M) - Ol Al Jigd Al -

31




2 - plousl ) padf AT - BTV T WEN TV Y - P IV
211 s - )l ) e | i
................................... / g skl o Gt 8§ S 19 ot gt Il | g Y g

(19 ) Jub &8 . . )
.................................. | wieiad } i 9ot 1 it ot b | 9 G < il | £00 o0

desigalll liSpall Saljols JISiri SWia | —Uall pusiiy gi = Jqil —ball
= i (gl | asusiadl) ljgls 3)gu0 (sl duiquill IlSpall aagi o
ALl 5 Ao gl s Y (e S 3 s sl Al gl s 3a )5 i se sl e A ASEN (S Y
Aallal) < 0¥ 5 A gl i ) G B Sl a8 g8l A 5 L) () S5 2
) S el g ) shall JSAN ALl b 5 g A sl b ¥ Tase G danll 2aa3 3
<ilasuad] aleulll Gl padd w2 (auyolall asuidl) 3)qlll
ol a3 andad PARA
ua&gﬁu&\deﬁd}uaﬂ %J}EBJ}L_‘ -1

..........................................................................................................................................

aigull culiSpall auibijuall galoadl wallall by gi : gilidl aall
D S et (g o Liiid

Olidl g el Ao o £ U L A oY) il pal) el -1

S
T

500 s ) Sl o5 s saslel )il 35 a0 o535 Lolome 35 015,550
X = =l L ) .

=13 U LV e sl 35 sa5S LD L da 55, U
e e e el OIS saz s s Sl s A SOl 1) e AU el oG s

ALesUi oo U1 2 Z Lels
S ) S 51 B o saluaa sf i gl) S sall e -3
RSl il dlglan Jags il igull wiSpall siial g yisalll
A LN Jaa g Y dlual) A o) LS jal) -4

................................................................................................................................................

32




2 - sl )yl sl
211 s Al )

EveR g BTV Pt LY R BRV-N [ PP EV:
Y e——

NaCl ys MgO 5ol ails glisiyl wallall puiy gi :lidl aall

o (b (ol 5 el il i

:sisiSall i 92qsiall caliqusill aas -1

¥ (e Joaill 35008 A8l 308 Cadall 568 ol 35 daniSall ol 5 gddall i g IV dae o)) LS m
) G Jaadll 50 48U o 5k il 5 68 0 35 <l s0Y) aas jraa LS : ligull ppaa -2
Y S all GLlall 5 jleaaiVl s jo Candi ) 5 sl Adlda ) j LIS m
gl =Spall go 1 MOI  culiqui Juail dnjWl aslall jlaia :5odedl ailla
digall SlSpall yasad djelill aslall  ®

o)kl asla =Spall o)kl aslls Spall
769 NaCl 632 KI
910 AgClI 682 Nal
2142 SrCl, 774 RbF
3795 MgO 808 KF
910 NaF
1030 LiF

prial] 2o daall arlp ¥l il (1) nalss bl

( KCI , KF : Ko, KBr) 3ok &8s (8 dllie ey 3all f -1
( KClI , CsClw, KO % Ca0 ) 3dosbdih Joj4lddul cils sl (e i -2
( AgCl ,  KI , MO , NaCl ) :s lei jlguail 4,04l i e S pal) -3

NaCl spall asking Low psi 39k aileMQCl cispall clling : Jls 2 pouii bobisi

A - bagie - Ao faada -l lual) o3} ards
ugkaill Juedll da glf
QS i aldial e | <5 - e llac

BBl ) aa G slad

el CUSIL Lmiane JS) S

-
3
C

B

isin s i
daale sUas) el

Ol sl gl ol
daal g ye dall il ghas

33




2 - plousl ) padf AT - BTV T WEN TV Y - P IV
211 oS Al S —r

................................... | ot 3l § . wilpldd] galod g dtnldd] dlaslm ) : gy} )geis
) (20 ) Juub 438 ) o ) )
.................................. | i} gl | @19 g dut gl | i f gl § :dudid | £0u3 00

aupld | aSuiadl (5 3jadl caligpisily dall dua gall ciliqall gus dasljill callall pady gi : JqUl —saall
A0 il (pa JS5 3 el La o panta Tl

YO ‘.,.?/.4}5;‘; :;\:\J}).\Sj\}“ LM\ g..J}A..I -1
D B DD B i et e et
g RTINSO

..............................................................................................

.........................................................................

.......................................................................................................... ol b g iSOy 22
.............................................................................................................. 4o Hlall dday) HIl -3

s Gl , sl syl Juagill ga JS puudi 58 3adl aligEusdil jga wllall apia i : gilill aall
ol pal) aullall g gleadll

3 i o 3 seeaglas Bl

Aadi yo Sl N Ll da jo -]

..................................................................................................................................................

..............................................................................................................................................

..................................................................................................................................................

..............................................................................................................................................

..................................................................................................................................................

..............................................................................................................................................

..................................................................................................................................................

..............................................................................................................................................

..................................................................................................................................................

A0l Aa a3 A 3l dday) 1 5 g a3 AS Hall 5 jad) il g SSIY) dlaef cal ) LS oAds gala

34




2 - sS4 ol cpl T el sl Gy

211 s Al ) S —l .
- alilullg <ulall aatlia daga gus wallall gyliu gi il baall

sapill arplidl yaloadl wils palizdl go auls :aSaul|

plaaisnl] ligsall aSasl| .

<l a5 Julaall Fe, Cr, Ni alqall 1

) 5 el ja ) Cu,Zn,Sn (poalll guladll) jaigul | 2

) 5all Fe,C —ball asaall 3

il gl Au, Ag, Cu —2all 4

Sl g saslall gl Ag, Cu agiill duad 5
Liluall yolga

Lot 35 ke Cadlialy Calias o GBld) ey (ol s ¢ 5l )
Adlall dun e Laslual A jualinl) o) 5 oantad Jaldd
Al , Mg , wuNa , " 6Fe
o Lal Jlo 1 el Balis
O3l Legd oS (e a2 )l 1Na Tpsmaseall o el syleail da )25 40a JS) Al psie ) -1

--------------------------------------------------------------------------------------------------------------------------------------------

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

s - hawgia - LA Jdada - laa u.dthl\;\a\ﬁ#
gkl el da gll
QUKL il - cllaal Jle | K& - Cfie dllee -
;%Y\@;@ﬂ«ﬂd&a&b - Sl laay i - Guiegdaasiadlila) o
BBy aa Gglad - gae il - dnale clad) bl o
el CUSIL Bmtlse S a8 - agen a8 - Ol il g ol -

35




2 - claasSil 3] o ol i el sl o
211 oS Al S —r

................................... / sl Ny it il | g Tl - g e 9 g
) (21 ) Joub i 38 X . X X .
.................................. / weal} it 2 1 ot il | i {1 - il | 900 G0

adad aundbiwill alas |l gugSi ausuS —alllall apis i :Jgill aall
Apanloll) dday) ) ¢ 9S8 S 7y, JalBall JSA) (a3 anlat ol

2235 598 —p
-+ LilauGya

..............................................................................................................................................

..............................................................................................................................................

Loyl gaesiil dgyadl JUSU1 Ja 1o i calllall apiay i +ilid] cbaall

oo aals Y paial o 3o ol G il Y P peaiad 050 o Laii Al cAalaY) Apealeddl) Aoy 1) Y )
() by IV (e a2l 5 o g 30 AS jLiiall (3 )k

Ll Jgaadl oS 2 gl dobii

aanabuill Laloyl aas oS pasiend| ligpstVl aas Sl algpsl] sac | acqmanll i)

14

15

16

17

36

Jalaill oy il s Y (ge 5y 81 e Al Dolal pealid Ayl ) (A cloan alagll =
(0 ) ettt ey LA Y abdl
s JAIAL Ladie La ddayl 1) (S5 m
(P )il qa (S ) llal) & (S )il e (S )llill &
(P )<l pe (P ) llill &,




A ol Gt G S Gt e )0
211 s Al ) S —l .
wesil 17,16, 15,14 clegaanll aljlaly guagiasdll ga Joslpill cllall pasy i =Ll baall

Aoaal) Laatudl) dday) )
sl i Sad) (e IS (B A dpaa Lol Adayl 1) 0y oS5 (a9 Sl Jlartidy 7y 3 anlai Jalii

H=1, F=9 , CI=17 , O0=8 , C=6, N=7: ¢hl
ssipdl gl Juini bulg) sas
F2
H.O
NH;

:(fus.a:"bw
ssipdl gl Jiai bulg) sas
H.

HF
CHy
s - hwgie - LA llada - Jlaa llal) £ 1a) anids
Jugkaill Juedl) a gll

ST, il - cllaal e | S5 - e ollee -

BBl ) g Gslad - g il - dale clas) bl o

(el CUSIL Uintise S Capxi - SEPTESPE Ol sl g Al -

daalg e dallclghs o

37




2 - oSl 3] o i) il ] o
211 oS Al S —r

................................... | o 3ol 1 . el bt § i Vel 1 : gt gl | G f Gk
) (22 ) Sl 38 X X .
.................................. | winiad } B ieliaded | atutindd i | d 19 ol | Cdind | £ i o0

- i) i polaaisnls STl Sia b dslidl] dnabindl] akas | ioSs —lUadl i i 2 Jodl baall

Oe aaly JBY peaial 53 G ) Gm 3 Y eaiad (50 (e Lt Ayl 2 AU dpeatul) dday) ) oL
(=) QS e g AL 5y )k

il IV oL sy ) ) MEY) JS05 e 0S5+ () gl aalll =

O2 s (550 A Al dpaalo) Aoyl 1) ¢y 9S8 G of Jga ) Sy 7 380 ; panlad JaLES
0=8 :chle

------------------------------------------------------------------------------------------------------------------------------------------

. guaed Juind oladiunls guaqpisill Sja ob il aadbinill el gaoSi —alUall puiy iz ilil] aall

Oe aaly Y peaial 53 o ) w3 Y Cp eaiad G550 o Wit ALy ¢ A5 dpeatudl) ddayl )Y (EIG
(=) b8 ezl s hAI AS il gk

N2 G2 (s 5a A A0 dianluhh Al ) ¢ oS5 st 90 Jlarindy £ o) 1 raulat L

N=7 :cblle

............................................................................................................

------------------------------------------------------------------------------------------------------------

s i o0 e N2 Eja b asadluill alalyl 3¢5 wallladl pusy i :allill Saall
Lraaboal) Aday) ) 5 68 B 5 jisall Ja) gad)
el 35 ST ads dugull guu adlusall - daul Wl Joda -¥ol
38 Adal ) il dday) )l ol paliladS m
o) ) Jsha yad 4 jisiadl il g yiSIY) dac o 3 LIS
Fo, O, Np aomesdill aa dday) 1) 5 g8 g dday 1) J g i (ha Latoluaal 459 il Sl i 2 ragles Lk
........................................................... eyl N Jsda -1

akaglyl sl .
TR B i AL i35 -2
1.21x109 m 0, U9Sig ddusn dandbin adasly <LiSail anj Wl asllall jlais - dal ol GlSi il ik
1.10x10% m N, Liaga ljlain

alaglyl csii aills | dsjadl Ayl L)) S A8 canl jadal Jll Jola S LS m

159 kj / mol F, e s s Lo S 0 (00 (553 (B Lgaaan Lol g ) ISES Bl £ ana
498 kj / mol O, £ s Jal dlld B ALl dilpasl) A8
Mk /mol | N Fp.Op Ny ¢ syl st Al i e Lt 459 ey ad

38




2 - sS4 ol cpl T el sl Gy

211 s Al ) S —l .
bl Joaadl Sililu JaSi ¢ (pauii Lol

N> 02 F, adjlin aaq

Al 0K

Al i 5k

NI
dday) ) ¢lkas 48U

O2 sl Sja $ adaslyll g dzsi F2 jgladl isja $alaalyl = Jls =2 gu

............................................................................................................................................

Jiliall Jsuidl go 2 golia bl
C:R H—C=C—H

B IS B bl llae a0
ol ) L 28U o L (553 S 3 Rl lgmten L) 1 68 e 350 8L ol

C=C cC=C C-—H C=0 akaglyl
839 614 416 745 (KJ / mol) astall

A - bagia - da- llada - U lual) g a) ands
NA ol a5l
N NSO cllaal Jle | K& - Cfie dllee -
cl.ia';‘}[\c_w\a..aﬂcﬂ.&u@b - Sl glaay Chams - i gdamadlilal o
Slida ) aa Gyslad - g il - dale cas) bl o
(el CLSIL Limlins JiS) X - SEPTESPE Ol sl g Al -
daaaly pe dall ol gha o

39




2 - claasSil 3] o ol i el sl o
211 oS Al S —r

................................... / oyl | . Gttt g | et § i 1 g g el G
‘ (23 ) Juak 4§ , . ,
.................................. | wiiad } e VLT QPRTY S OOl -1 X1 T W- 7Y

aabigjad| Juindl dnadisuall ailadll callall 3224 gi : JqUl <Sadll
1A Jgadl iy ol - paulet B

Supaill adgadll »

sl 4 sSall &l Al dae g & 58 i Arua 1

A &) se Glad ol 5 05 0 ) Jariiasi dipa

A ey i e O3 e T 5 5 <l S 3K e 3l 4 Jiai 73 ga

2
3
A OSal sl e adl e san (A AR e duadl 5 SS18 ) s amy 73 sad 4
5

g ySI Jashad o Lalas JS& e asd 5Kl il i) (i) 4 oy 20 g
Adasi o)

alasipall pllg alasipall Sliquslil buage wlivjall gl —asSyi callall paup i 2 ilill Saall

ol Sl iy Gilglah
Al sty (g sl sanl (e s el dgall 8N A g (Rl s seS Y15 A) 43S sall 500 aaas ]

Al s 3Ll H o G soaedl o daadle ae dpilall
;ng);ﬂ ALY alal) Gl g iKY e Gl -2

raligll dla o ©

8K il g sty IS asal) o Lgman aty ddlad) ciliadd) cpe lase Jaag a1 QS 1Y) Vv
81K il g Sy S daad) (ha g s Al A gal) cilialdd) (e lade Jaay g OIS 1Y)V
Al 553 JS 5 A 38 el 3 G (Sl SIS (e 5 ) Apdla) Al ) aa -3

(O Sl s I s phel) ae L) il g i) Al ) dlad) 3 s i) JeST -4

Alall 3acld (385 Gy )5 31 IS e 458 jall 3,00 e die cili s 3K gl caal -5

Aag yall e 7)o V1 dasaty U3 5 Baneta Jayl 5 5 (65 Cany AL Bac 8 (58a3 Y 3, 3S 5l 5,00 il 1Y) -6
Aslal) 5 5 S 5l 8,30 0 A8 5 A8 L5 5 () Al 5,30

40




2 - sS4 ol cpl T el sl Gy

211 s - )Rl ) Ak
) e i S 3 ot i
CS2 NF3 i) mtaiSHi i Lilglaa | o

8N b g S dae 1

LK #1559 axe o)

O sl S i 3

dhgipalzls Ve |4

At je Lyl )5 3Y) 2 | 5

el | g o O e i 3| (i 2

SiF4 POCI3 g S liS cilglad | p

A Gl g yK aae 1

RN G\}fzf\ ARYS 9)

ou s S 5 3

dagiyl 2l 3¥ae |4

M‘)A ‘):\Sd\ G‘jjy‘ e | 5

i - Jawgia - Ao laa s - laa llal) £ 1a) Al
i Sl Cia gl
QUKL il - cllaial Jle | S5 - Cfie dllee -
c\iai‘)[\@;..aﬂcﬂadmc;\) - élﬁ}\;;@udm - MJW&;\;\ -
B ) g Gslad - g il - dale clas) bl o
(el CUSIL Uintiae IS Gapxi - - SEPTESPE Ol sl g Al -
daalg e dall il gad o




2 - sS4 ol cpl T el sl Gy

211 oS Al S —r
................................... | oat sl } N et el | et | i | - gt gl | ] G
) (28 ) Juk 43§ ,
.................................. | winiad § b gt S ot oS i i | £ e G0
pdlg alawipall liguslil buaga wljall dasas cliqill gl eSSy alall panp gi 1 Joll aall
| gt S g S i g ol i
NH.* PO g biSH dliS Slglas | p

A Gl yiS e 1

FANFAPENINS o)

o s s 3

ddasi G\}j‘!\ 2y

idas 2 =163\
£ e il gl 5 e |

ol il i i e o o Dl

CN- ClOs Yol Sy ailiS Llglaa | o

A Gl g yK aae 1

K1) G\}J'SI\ AR 2

o sl S 3

ddayi G\}j‘y\ e

idayi ya il C\Jj‘).“ Qe 5

42




43

2 - plesll : )l ot G G Gt )0
211 s Al ) S —l .
caljall g il o Il Jliiil i Laidga gaipll JUSuis wlUall a2 gilil] Sl
O 5 e all IS Gyl a5 (e ST a1 Jlaial @llia (585 Ladie ¢aai Alla : gaiyll
ol 19 g S il JS] 3 it i

SO» HCOs

N,O NOs

ol | 19 g S il SIS 3 i

HCO," SO3

CO32' O3




2 - oSl 3] o i) il ] o
211 oS Al S —r

................................... | out sl } N et el | vttt | i | - gt g | ] G
) (25 ) Jub 458 L X i .
.................................. | wiiad } Gtk bt | 505 1 it < ot | - i | 903 000

. Siadl gg) S aaliS pi NO  cailivja b duajidl §51S caliqpustl calladl cassiag i :JqUl <ball
awail| §alSill ciliqusl < Vg
:NO G5 G ol S 55 a )l 2 ganlat ol

............................................................................................................
............................................................................................................
............................................................................................................
............................................................................................................
............................................................................................................

Al S ) e IS G ol S 5 s ) i Ll
NO, ClO;

et i) | cornn sl | o |1 (pagsig il duibad go Jil ) jiciant)| dla Ul apiss i 2 gikid| all
BH; ., BeCly , AICl3 Jie: iy pl A oy Jily ) i) Als 1ol
Oe JSI G s S 5 ) 2 aplal Lalis

BH3 BECIZ

aa9n 93 bes NH3 jaliiill a0 BF3 Jolais : e baliui

IF[ IF BF; + NH3 > HsN — BF3
H-N B-F €05l s Gan sl (553 G 435Sl ddayl )l ol e (3
i l ! sidas) )l o34 i oS5 S (b
e lh‘u! P-Hd ----------------------------------------------------------------------------

44




45

2 - sl ¢ il ol o g Gl Gl o)t
211 s Al ) S —l .
SF¢, PCls cilisjad ainall yusg) waSp —alUall panps gi :<dlill Saall

g i< Aulad e ST e g gt A 35S el 5,30 Baiaal) Audlall) Sacld (LI

A1 i 3l (e S0 el () S 58 ST el L

SFe SF,

Al el e JS) siaall G o a5 ST el Jalis

XEF4 PC|5

198 qal| au)glS yunla Sjag go)gall )l <lli S ga JS ls duiladl] dasli Galadi ¥ : Jls

lyljiian | piSYl gl Sl
A g Al aol 5 5l e (San 230 ST e (6 ging 63 JSEN 5 ¢ ugd S (b ik pSUI Y]
O 5l (5 ) (8 A e sl apand Baiaall Al 3aclE 5l Apladll 3acl8 LIMA (e (3ia L

r as 13- " * e 3- w . e i . R
:Ell: \_I,.,:S_P_:\_rﬂ;rall_]';:f_.,ul .‘_El_j Ln.&ﬂl 'ﬁ" L_F.n.;_‘:.!'h_:'!,_.‘! L{}‘{}I‘_)C&LL##'JJ.:x "'I\-?-h-llh;
:0—P—0: ”_C?—T—Q:
:Cljl: 10

L

0—5—0 Sl oyl inad 28Ty Ladl 0=8=0 <5 A1 015 (S0, o S ST U g 14 il s




2 - oSl 3] o i) il ] o
211 oS Al S —r

................................... / g sl | 3 it bt 3 | it £ 3 | 3 G
) (26 ) Joub i34 ) . \ . . .
.................................. | wheiad § SN ciligaid] Z1g3) ot b biskd | 239 il | £0ud 90

46

Sindl 5o JSit JagSi e alasipn paillg adasipall SiliqrsIVl algji il walladl apiss gi :JoUl aall
(VSEPR Model ) 8l el g SN ) g3 cn LN 223 gad

t O JS A gatall e ;‘;A:\M Jalid
.................................................................................................................... VSEPR i<

...................................................................................................................

..........................................................................................................................

CHy glisall Sia gag<iq goaisl 313 b gaadill —allall apiss yi 2 ilill ball

[AYREN Z\_ILQ_A gﬂ)ﬂ\ ugJSﬂ :\:ﬁ.ﬂ\ %J.ﬂ\ uﬂj\&‘}“ Lis j\ GA.J B :u.na.l“

rgadil| dulas bagpis

e 5 )l s YY) dilae G g aay iy (gl -1

(3P 23S 5I2P 025 ) Jia Lewany o Al IV (5 (il (A o5 Alae (pagdll -2
Copad)) Adee A AR DAY dae = Liagall Y 2e 3

(6C) gouisll 855 p guadill =l

CHa_ glisall Sja b paadill dalns i S apit| 2 gaadeii o liisi

. SP? gqi ga asb uiSpall 3jall guadi Spe ¢ pauiii oL
S yall 138 ()55 Al DY ¢ gigoac L o
Al dingall SIMY) 2ac S o




2 - sS4 ol cpl T el sl Gy

211 s - )l ) e | i
................................... / g 3l § N it bt 3 | it £ 3 | 3 G
) (27 ) Joub 34 ) L . .
................................ | il § P VLS TRE WS PRTE I [0 § R W-TSL T W- 7S

aligjadl audladl YIS dUall adidiig gi :Joll —aall
Al iy Sad) (o IS Al 1 Ag 903, Gl £ 5, (B AN JSAD aaa af G gl (S ) 2 palal Bl

abalyl ayglj | geoill goi ! Jsidl gl JSui Sipdl

BeC|2

H.0

AlCl;

PH3

CHy

PCls

SFe

47




2 - sl 34 o ol 21 bl s o

211 s Al ) S —l .

il Ll e (i Jolii

H2O slall s 5a S i s BeCly (5 s IS 058 S g 80 21 5 31 23 5i cam -1
(Be=4,0=8) dalull I gl o aaall Gu b 5S5 )3 LIS G e a2l Sinie

................................................................................................................................................

HoO Goall GH -0 —H 4l osS5 o) adsiall (e adla (O ) 308 SP8 (angdl slaiely -3
104.5° &8Il 81811095 © (sl

................................................................................................................................................

pt aliqpisll agag pac yalyisls iia JS) aasll dugljjaiq 9 il Laa Sja JSI Shajpdl JSiddl Ls : pobia boLiisi

TR
A .a A—B—A -¢ A—B—A b
A—B—A A
A
H_ - CH3CN  ilijins g eiSpal éesiliad| aial| g :gu
H H/C C===NE 1 il s 0 S0 53 53 S (b 2 5m pall gl 6 53 208
A - bagia - da- laada - U lUal) g a) ards
Jugkaill Juedl) a gll
QUKL sl - cllaal Jle | K& - Cfie dllee -
;Qai‘}_[\@;..aﬂcﬂadmc;\) - élﬂjbmum = MJW&J\;\ -
BBy aa pglad - gae il - doale clad) bl o
el QUSIL Bmtine S )00 - clagea M) - Ol sl Jigd ol -

48




2 - plousl ) padf AT - BTV T WEN TV Y - P IV
211 oS Al S —r

................................... | ot sl } n teadaid 1§ ot b § RS | : ot 3l | ) ik
) (28 ) Juub 4l 39 . . ) .
................................. | el § ool bt § S 1§ (g § S T Jud | : Gl | 9w 90

-s)9adl Joaadl Llsgaang wiljga b grSIYI Jaall drala a)ad wallall apis i : gl 2aall
Jag) g 1) gl g3 9 Aallus 9 Sl g (A5 A Sl oY
¢ s SIY) Jaall 3 3 geaiall Lo s agdas oL

X+e ——» X +energy
o5 Joaadl (2 g AN Jaall il Jaad g pul) 3 il Tl
........................................................................................................... e gandll (|
............................................................................................................... Ll b (o
LSl i o 1l ol labaicl dilanssll ol I g allladl 2229 i : gilil] 522l
oIl goig asllugsll ps $ Gl

Al g g8l (& (38 dday) 1) £ o
1.7 oo S Llle 4 sl
04-1.7 Adad dpealuss
<04 dpld e dpeaalud

On 05 (b (A B Apah L b Ao A 5) A 5 e ) el o 2 s L
C2H4 gﬁ C<C Zd:‘-.’\)n , CIF , CsBr

rod Al g 5eSh ol Lle
Cl=316 , F=398 , ~Br=29 , C =255 |, Cs=0.79

-adqull dduall dui e lalaic] ((gadli , Gigui ) wSpall god eallall adidisy i :2dlill Saall
okt s winl JSuidl Linsiisins : gl o Liiai

LAl R e il (@

E b /ca)// ¢ o oanallSll 2uSY 4 0¥ ddiall dui 20a (b
< NBLA™ | L L L L e
3 s Al G O3 oladl i Al ) d A1 Aaall kel (c
i 7 € 2 Logiy Gllas Sl
3 5% A
AR HCl : PP PPN
e - T Sl msll e LiBr 0e o8 0l (d
Aadlag 51 .3

49




2 - plousl ) padf AT - BTV T WEN TV Y - P IV
211 oS Al S —r

.................................. | a3l § teadaid 1§ ot b § RS | : ot 3l | ) ik

‘ (29 ) Juub 43§ o ) .
................................ | wuiad ¥ i | ot bl | it 15,30 | i | 2000 90

Sindl JSuis ol lalaisl CCly aukai pasq H2O |, NH3 clijp go JS duskai callall iy gi = JqU1 3aall

ssipdl JSalig daaladll

esipdl ki pgall Jolgall

(Labll b 1) 1.7 Gadils 0.4 0o ST i G Al 5 5S04 A

Jlaie e es adl drag Laa 4 38 5all 34 J s dasi yo purd) i iV gz 55 2525 B
1 Ll Jle o anlas L

Al LSl e sl iy -1

...........................................................................................................................................

-------------------------------------------------------------------------------------------------------------------------------------------

............................................................................................................................................

.........................................................................................................................................

Apdadl) Clpdall 3 LA ALE | eI Jlaell Cdai guuladll caliyjadl
Al sl cbudall 8 el | S Jlaall QB Y akad sl cilisjadl

il Ll e 1 pauis Jobi
AdSlad) b Sy ¢ gandia (ol Ada Gy Ladie ) galiall (e g dadll plall (s e Aady -1

.................................................................................................................................

.................................................................................................................................

hid - hwgie - LA s - Jlaa lUal) o 1a) ands

gkl Jaesl) a5l

QUL i) - cllaal e | S5 - e dllee -
:«U:A‘}“C_“\;m.d«ﬂdm@\) - éﬂ}m&m - MJ@M&\A\ -
B ) g Gslad - gl - dale gUadl elal

el QUSIL Limise JiSH 0 - o gen H8 - Ol sl igs ol -
daalg pe dallclghs o

50




2 - plousl ) padf AT - BTV T WEN TV Y - P IV
211 oS Al S —r

................................... | a3 1 N Gl 1§ el o § 3RS 1 g3 ¥ 5 f G
‘ (30 ) Juk &dyg . . ,
................................ | il } Stuianld bt | it b g § 21 0 Gl | £0u2 90

caabivjadl g waladll sqs s lalais] aundluill ulSpall yalep —llall pudy gi :Jqll —aall
40N paabodl) s pall al 5 e JSI Liale | paudl GUS) 3 paglad JaLES
A W) S Hally Al dmidia Lgilile 5 W jleeail A 2 -1

........................................................................................................................

.........................................................................................................................

VS GV Jie Al dila Lpany -4

sgloalls sl seSll Al ga 2 -5

il Suin o duSusiad| dndlinillg ddalll dsndliill SLSpall g Ul g)liy i 2 ki S22l
-ailjudd| yalgadlq

L) dpanlodill g Adll) dpaa Ludil) Aball 3) gall Gy (38N La 2 aadat Tl

auSil| eanalnill dukiall algall yalsa
A yad) bl 2 el 4 Jie 40balbeatd (g | cleSllss ) alldlase se (F| dis (e

sy Ll Yo 5 ekl Jali
el ey ¥ g (B il Gpdadlly S et -1

...................................................................................................................

.............................................................................................................

s - hawgia - A ldada - Jlaa lual) g a) ards

gkl Jaesl) a5l

QLS il - cllaial e | <& - Cie ellee -

b ) pa Gslad - L doale clad) bl o

el QUSIL Limtise JSH 00 - o gen 8 - Ol sl igi ol -
daalg pe dallclghs o

o1




2 - sS4 ol cpl T el sl Gy

211 s - )l ) Y e——
................................... | ot sl } . it b k|t ¥ Gy - gt 3l | ] G
) (31 ) Jub 459 . . ) .
................................. | i A1 Gt bt | ol | el | £ 90

- Rl gi gigul miSpal dilanSll dduall ob wiljadl SYgn 2as —allall addduw gi :Jqlll aall
el Baa g 853 sa gall e il 5 M de (e a1 jall AiliasSl) ddal)

S Al e aa g J e Jia Aihesl) Aapall - -

S all 8 peaie JS Y a0 (e et Al drpeall 8 400 A YY) -
sdailasS diua (B jualind) O ga 30 ) 3 panle BLAS

$KCo04 pnlsdse AK,C,O 0SS &Y a2 W -]

..................................................................................................................................................

..................................................................................................................................................

--------------------------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------------------------
..................................................................................................................................................
..................................................................................................................................................
..................................................................................................................................................

. wlgall 328 aunglens posaguall aujglS o diusl dunlpd| alisd| llall cusay i @ glidl Saall
wliSpall aulgall alisll

JiS yall A gSalh pualind) paan JIS £ gana & g1 aladl L | e S pall (a ga 2a) g ALS Gulgall aligl)
.g/mol  :yuliill 3aaq

Y sall dae g AESH (p Jy sail Lellentinl (Say 43 2 Jugad ks ddgpall aiSIl puiss
Al LS jall A gad) ANISY Cacun) 5 antad JaLisS
(Mg=24 , H=1, 0=16 , N=14 , Br=380 ) :Adull &, il JiIL liatine

52




2 - sS4 ol cpl T el sl Gy

211 s Al ) S —l .
il | GliSI| Gnglsns posaguall aujolS go dsd lgall aas wuliall eusay gi bl aall
(culalp) AliS J| wiSpall e Jigai
/\ : paddsnall goilall
A gl S x 2 gall 23e = dual ) ALS)
MM MM X n = m
tonaled Lo liiu

..................................................................................................................................................

..................................................................................................................................................

..................................................................................................................................................

..................................................................................................................................................

................................................................................................................................................

..................................................................................................................................................

..................................................................................................................................................

..................................................................................................................................................

..................................................................................................................................................

..................................................................................................................................................

..................................................................................................................................................

..................................................................................................................................................

..................................................................................................................................................

..................................................................................................................................................

.................................................................................................................................................

- Jawgia - Ao laa s - laa lUal) £13) 2l
gkl Jaesl) a5l
Sl il - | ol e | S5 - e ollee -
B ) g Gslad - g il - doale clbdf bl
(el CUSIL Uintiise SIS Gapxi - SEPTESPE Ol sl g Al -

53




2 - sS4 ol cpl T el sl Gy

211 s - )l ) Y e——
................................... | gt sl § . it b k|t ¥ Gy - gt 3l | ] G
) (32 ) Jub 459 ) )
.................................. | wiwiad § ot 36 (o) ot b | WLAS i gl il | §9ud 90

94

360 ulis clall go dduc b gaagiaudll aljs 28 walllall cusayg i :Joll <ball
wilosia 2as J| wiSpo aliS Jugad
padisuall ggalall

godla 8l dae X Y gall 2 = Clasuall dae

x 102 x n = N 6.02
slall 431 gal) ALicl) (o caale 13) € HoO (1236.00 0 (o (o 9l 3 238 caa) 5 anlass Tl
.18 a/mol =

. Syl il azall aliSy 2ljall aac wiliuad deqiin Jibius —llall Jay gi : gilill aall
s o) 225 9 WS N@SO3 ag gl iy 1S (o dde 3 anlat L

(Na=23, S=32, O0=16 )

L 53 5a sallNat il 22c (3




2 - sl )yl sl
211 s Al )

EveR g BTV Pt LY R BRV-N [ PP EV:
Y e——

(C=12 , O=16 )

.......................................................

.......................................................

.......................................................

.......................................................

.......................................................

.......................................................

55

—al 52.00 0 Wilis CO2  yo dins 3 paiii boliisi
leddam sl g Sl )3 2e (3

...........................................................................................

...........................................................................................

...........................................................................................
...........................................................................................
...........................................................................................

...........................................................................................

reimial 45,10 ilis CoHsOH  Jqilia¥l g duias = polia bolisi

Lo 33 a gall (y oo KU ) )3 ae A

...........................................................................................

...........................................................................................

...........................................................................................

...........................................................................................

...........................................................................................

...........................................................................................




2 - plousl ) padf AT - BTV T WEN TV Y - P IV
211 oS Al S —r

................................... / by} N dutuiet il | Gl 19 Gl G 1 Gl : iy | 3 gui
) (33 ) Juub s . L ) )
................................ | wheaad} o b Gieuld it ol | it 1 i | £ i@ G0

v bl il gils Jlasisnl padsd aliSIl dugiall dunill ellal| ewiag gi 2 Jqlll baall
L dae S Lege 400 AN Cannly Lgudd yualial) (e Laila 5580 S jall 2 il | easadd| gl (i

100 X s——=(_2) AL 4 5l 2l
LShas

ddll cosal Y paie (al 2105 s X paic (wal 235 oo siny of o Gaflie ; alai LU
XL Y (g painll e JST ALK 4 gl

O, eS112.00 g 5 503 15.00 g sle g 5im SISl G a8 0 s alat o o LS
el jud € it S all Laa Ja L (aasST 32,00 §si soat 2.00 g e s sing S Sl

adgnll AliS)| aunglinns cligSall dginll dmiil] eillall cuiay i 2 gikid] baall
il azaall JU o cibioSall duginll euuill (=

S M e domlg Jga 3 el A8
100X Ao L = UL & ol 4l

oS ol 3 2
Julale NHaNOz  asssel) &l i S o b jeaic JSIABKIL 4 giall dpail) Gl : caplad Ll
(N=14,H=1,0=16)

¢ HoS03 o HaSO4 ¢ ST iy 5SU ALKIL 4 iall Apaill 4 () S5 i) Sl (s et Jalis
(H=1,S=32,0=16 )oh ke

56




2 - claasSil 3] o ol i el sl o
211 oS Al S —r

................................... | gt s} . ety | el 19 Gl G 1 il § : gty e} G
) (34 ) Juub 439 . N e . )
................................ | wigad | oot i § ot 1§ el G 1 SRl | - G | £ 0ud 9o

S7

- duiipd| dsiallg dulgll dzaall gu —llall §iau gi : JoUl aall
Sl (& pealiall Y sl dniaa dpaie Ao real (i dra (4 :iglgll diuall @
oAl (B pemie JST tadl) 22al) 0t AN Aaall (8 el dkaall o
sl gale

Ledie ddlida o) 4 jal) Dpall Lends o 4 ¥ dapall g <3 8

AV Ball Unyi lieliae (5805 3ty el ol 4 Clisal) cdlia) 13)
tgk oo <iSp JSJ dilglll aziall 233 gaulsi Lol
............................................................................. P HNO; <l paes 1
...................................................................... . CeHsOs ‘ﬂ:’-.’JJS“Y‘ e 2
gaaasilg gouyslly gaagiadll g gosiiu —iSpal gl atie C3HE03 dallill azpnall Jini U likal : gauii bobiini

-iligSn ettt dungleas wiSpal dulglll dzall callall cuiay i @ (gLl Sadll

43.20 % . s 28 8.16 % , 05154864 % (e S oS 5l 415V Axpeall cann) 1 pailad LLS
(C=12,H=1,0=16 ):chll yau

o3g] A VT daudall Lad o185 dulia 3alad A1SIL 4 giadl daall | glaall (o plall L) b Jla -, e Jaliss
At 4l oY dsy ) . By olall Abl) s YRR
(N=14 ,0=16 ) ¢k Ll $ald




58

2 - plousl ) padf RTINS R TR NN BV - IEV)

211 s Al ) S —l .

dsind| azaallg aulqll aswall wbiual asquin Jibuws lall Jag gi :<allill Saall

ctidjnd| adrial| ilisia :Luili

, (s 6.67 % , 0S40 % (e S adl el Y Gaaad 5ol sl jady o aled el

(C=12,H=1,0=16 ): sl 60 g/ Mol Laesl) g 4 sall A& (o 5 a1 53,33 %
Ay el dapall 22 Y dapall -1

pagaall Sl S o analy it | S ool S 2ol LS
i Jsaall ilily Leadte 3 ¥ di2ua aa 6l (3
Na S @) S 5all 45 Sl paaliall
23 32 16 3, ,Al) AL<l)
29.12 | 40.50° | 30.38 | S,all G paiell AliS duus




2 - oSl 3] o i) il ] o
211 oS Al S —r

.................................. | gt sl § N i 9300 | et buneniid | ¥ el ¥ ot i gy} f
) ( 35 ) Joub 438 o X
................................. | il } i et § it Ut il | - G | £ 902 9o

-adgjgall duliausll dalsall Gle alisl] ada §qils wallall Gakay i :JoUl baall
tailaiadls Joall dslls :Yqi
Dol Joud dgu@il| b (outmaditei dabui

sas Jlaziul glgpdl §lyial lalsn pub -cigudl dibail dnjlll aslaluCsHs glgull §lyial agh :\gauii bbiu
(C=12 H=1,0=16 ). aliSh oli yoili Guakaii auaq yai , aliSllq cillgall aacq cilamuall

Ay 5 sall i) o

-adgjgall dalsall W yo ddgall el cllall cusay gi 2 gilid] aall
A ) sal) Al SIHAIN Al 8 (pinle (Y Y sall dlacd G Al a0 A gl sl
saallill digjgall duiliasll dlalsall p lDsiaa dulgall —unill 232 3 poaled bobis

3Fe@ +4H200) ———> FesOqs) + 4Hz ()

HE  &lijgligjaall yana Jokus zo Jekiis g2 (1Sabill ) il goSubisall awsuiSi il g 2 pouiii boisi
- slallg gosabidl ayjgls £l jLé il
Je il 45 5 sall 4, 5l Adladd) ST (c

59




2 - sS4 ol cpl T el sl Gy

211 s - )l ) Y e——
.................................. | o sl 1 3 FETYTLR P WETOWAI O FYPTE JCT PHIRERRRPRRRE { IR 7o)
) (36 ) Jub il 59 . ) ) .
................................ | il § Gt et | it i | 0 bt | - Gl | § e 90

adgjgndl dlbssSl] dalzall s labaic! Jomo Wl Jon go eadll ke Jibus Ul Jas gi :JqUl aall

&8 A CO2 ¥ eae L, CO2 usn N LS| c,—"—’ e iy CaHg ool Jle (3 iag 1 saulat Jalis
Ol e 8l g4S A C3Hg (3« 10 Mol Glial (e

..................................................................................................................................................

..................................................................................................................................................
..................................................................................................................................................
..................................................................................................................................................

................................................................................................................................................

slall g Cpaest) pa cu Sl Sl (AU Jold (pe G (Ban S 5l Bl
A el A e Jelall Al ST (3

------------------------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------------------------------------------
..................................................................................................................................................

...............................................................................................................................................

.............................................................................................................................................

asbaassll dlalsall le labaic] GliS JI Joo 3o Jigaill ol Sl —llall Jau iz gilkid] <baall

- adgjgall
TiOz(s) + C(S) + 2C|2(g) E— TiC|4(s) + COz(g) il Jeliill o : gaulesi doLiiui

(Cl=355 )¢ TiO; e 1.25 Mol g Jeliill a5l Cl, e A L (d

..................................................................................................................................................
..................................................................................................................................................
..................................................................................................................................................

.................................................................................................................................................

..................................................................................................................................................
..................................................................................................................................................

...............................................................................................................................................




2 - plousl ) padf AT - BTV T WEN TV Y - P IV
211 s Al ) S —l .
- aloglan 5b PLRS |l ppeds - pouaguallq joisdl . duubinl opalic JI posaguall au)gls ZiSii @\ pauid Jobuiu
i gall dulnzll o uls Jaas il alslpdl 1ol jLé dueS Lob

. A | e
= Nacl
= 2.50 mol CI} - T I PP

dsilanisl ddalzall ks labais] aliS JI GkiS g Jugaidl e Jiluwn —alUadl Jau gi :cullill Saall
adgjgall

NHiNO3zs — N2O(g + 2H20(g) sl Jelaill go < paules olisi
(N=14 ,H=1,0=16 ) ddall a s sV <l ;i (25 g Jiad ge dadlil) lal) ALK Caaal

..................................................................................................................................................
..................................................................................................................................................
--------------------------------------------------------------------------------------------------------------------------------------------------

..............................................................................................................................................

.............................................................................................................................................

: aullid| diqjqall dlalzall log guassSll] 2o pouinglil Joliiy : gauii aliui

AAlg+ 302 —> 2A1203()
(Al=27,0=16 )4alull dabaall e 4 o ot &3 20 (f

..................................................................................................................................................
..................................................................................................................................................

....................................................................................................................

£32g/mol

..................................................................................................................................................
..................................................................................................................................................

....................................................................................................................

..................................................................................................................................................

61




2 - plousl ) padf AT - BTV T WEN TV Y - P IV
211 s Al ) S —l .
Joiliall olill §lyiall Jelis Jini igjge pé dullill aalzall : gabia Jobisi

CoHsOq) + Ozg) ——>  COgg) + H20¢,
23550 JY) 3 il Alalas iSH - (

..............................................................................................................................

il J Y (a5 5 S e Jeliill e 300 Oy S iy Ja il g0 232 canal (|
H,0 ¢!l e 8 mol

..........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

A - bagie - da- llada - U lual) g a) ards
okl Jaadl) a5l
STl il 2 cllaal Jle | K5 - e ollee -
;MY\M%@U = Sl glaay e - auiegdsasadlila) -
BBy aa ilad - gaecul - dnale clas) bl o
e odall QUL Liatine JSHO YT - ERPYENSE [ Cil il algial -

62

aladilly Guogill Liiluini ga




p JEPTIORI R TP cpol g Gl Gl sy

3
¥ @\
*\Q\

63




