2921

4 t.me/sartawichem




0 solopullage =72 7=" " Ugihgulpall Jmall - pible" (uxindgl drmga

acayll oyl alil au
(35T gl seall alh ol fam Ylal le oySify alll seaf
tcute of gal (o olay ¥ yiis Jae @l O Lasaa ot of au ¥ slhedl Gudla
2L (yo ASLIL pSua iy ciluall dyati aSule (51 0aag all JloSil Ld
daglrall aSiilyady Igaiily

Gl ygu el culla (yog (Lol CowtiST 2SI jady
Jlasll culia 6 peall glial a5 yil (o Mall aly (309
DUl il (30 sall gagy Sl @lili 4%yl agy

1Ly’ Glilluy

Eana Ul alell cullb Ly ale iy Mg 5% aLelly graall hiaall aleill ol

Laiowct of Laule Juanill Jay ail el Gioy Mg (Jodl pliall b cullinll gail i Cyil Lo Guilaall gl
dlagaan GLUISI Gonylly dyySall §okalls dgealia yusl

AigyiSIfl sleagSll duyan ol go agaa JS Liso il
https: 7 7/cutt.us #SCHOOLOfCHEMISTRY
golayull auys gl (LS L Lingdy
plyaeldll sleg
https: 7 /t.me /sartawichem

@SMI&-UJJJ.O 2 ngi:ﬂam :



https://cutt.us/SCHOOLofCHEMISTRY
https://t.me/sartawichem

.=r.-::—;.-_e"_.:'_-1-'ag“ﬁ+.3u' “" «I.bj-' '||d==m_|4 J.l.f’vt: ll:mg-g{ﬁlmgnf—

La+4Syig Byall Gy s lgdl Bangl

Uil LiaLe' LoS Byall cacSyi o Lo
O9yigill (Blgill Jga ALl Cilylan b g9y diadill cullu (oyisI¥l Blgill 4B gng dindill cuaga (Holigyl
Blgdl us gdg daddl Jole'le
Tyeanlls in ¢y M Byall CLLS LSy Gyl g3Leill puy clolell glaful S 7
daling laf pluaall (B ELlull Emg% cow Goyas clelall Jola cpluaall (gunl glyial say 1
(Opdadill aic Emgll lla i s‘,.’fJI Lgisiig Balall Byeiw 2529 anfilinig sgiall Liwya gl :lglid —2
OBl By2s Cialayl Lals allgll yoitiy
adiisq] ayg0yay Al [Oayisil Cadiisa] guagla ad (yailla selolall dyyh pialed Ciygls Cldgll ells A —3
33403 Lgd (LS zalalll L (JSg [(Hgig sl
Laga (593 (il alloll Loy oS Gill figingyeSil yuilill 5ymlal GLSg csguall duslyay shipuill slale yaiud —4
ASH gyl Ly allall dydayal GBLAYL Ciligieh (e Bibic sadall Ol iyl duplalll yolat b
ighe sl gyl andgad psuadl yg4 pllall sla =5
La! Lgio S Ciliglih (pe Bylic sqiall) sqdall aSil Gyl (agunig (il ELO (ppallall Eilpinys (@
slgiuse B dires ALk al 3Ly HayiSIYl e Lgduda’ (BloSe Basas dilia
(g yiSIgl ClyaT Lglaag Byall ALLS Lgud YSyLi Ul o Blail Of omg yaMl ayayay zyagat (pa slaZul (D
@yall aagal ol alivinghy o yag (ea9yaall @yall catlall Gle dialall ainatijes Geb (C
Badeall Gya¥l BLunlI yruwd'i oy glaiue Al Eoa deivig Byal gaguaiy Ciluiyally uylaill Cia ik —6
Oe29yaell yrs
890 Canli Gill aSH slacl yaalag "yhuagydi dlalas’ oy JEET Gl @yall zagaill dlayel Liling 7
axd oaalyl Jaiay gl LAl JSiig ailbling (g LIyl
3yall agall SilScall agailly ouci
1932 ple b elygald allall ay Lo (9yliguill SLEISI a7 1yealy -8

s
& ,;.u g;lm.u auiaall ohJP"

L Rutherford, 1911

@ clious)l dijao 3 n iyl alaio yaalli dnio




9 * * :G‘)MI 0“ I :00“ . I a-" ‘00

Sgyall aglall Gpali pa Lo 2

Lgadli Il palll MA (o iliiSlS ((eag)apgdl By Loadiue <Kygu 3> allell gy gl Gill dyyaill o
0429334l By galAdl gyl g0l dualdl alyylal pingg dgteSyig 3yl iy

Viuyaill (po Libamble 2

Aagall Ggall le chyRlily ELD any s oo Keadall>> GurtlalisogsgSll chgall pallal e diyail
yall daiig GualicagygSil Carlall gaflia’ dhyas b Ells Liaghiw aes 2

Aoy (eagyargll e $92d gfﬂl &l gg.}.’lfo.c Ll g.’ll.’f.llg g..\l.e.ll Zluasll e yaliall gl Gdyld oy
clinll AELEN GLe yaidiiall (pe galiall cgiall (3o LS gont

Ll Laal Seling il Gdldll Gle plunall (e yalall sgiall yglay cays 2

Bygia 0 sliagdl Gdddll Gle gslall pluasll sgi yelay

e (sl pugh JSis ple AAITAl dediiall Olgll (o cllegona
) \ Jaiell cadhall outg
aushiy — Lo — By — yiaal — yhialll — Gat U — yan¥lGlail I oty
e fuyaill Cige'd (ye yaliall sqiall Laal ?
o = IH i (0 dc9020 Bygua ;B oyl cial (e galiall sgiall ygtay

i ‘* Al Halig (Juadiall cagall oy 3acloiall digloll bghall
"’e})w‘ é\“m 4 > . e 0; * * ; ; *
410 431 156 556 F(um Aoy — GJJI —J.ml —).AAl :Olg.lil
I S R ?
Sl LS (55 Byobuall cqall lofl (s Gyali Lo ?
Gl Oyalily (yalll (s Jiald an 39ag (993 (3o ALAIaLall e liiall lglll (po dludw aic yan galall sl
ay gali (9ol Lgie JSI baghill (o degans (e Bylic OUS Eua fayaill cigul (e yaliall sginll YAy cagly

Dyt ()0 0 )totdd (350t

. * * o 0‘ - * * * * 0 00 o *”
bl yg 30 crruny @oapaill cigail (o yaliall (tagyatell YL cginl 4d0ys Byga
N”“N”/H,_ ; 2 3'.& O—C)dl—lﬂ." \ 0¢." caiall 4 & . ")-.‘-c TR |.« “. ujl-‘l <l

o

. £ - £ . . oe 00 N 00 . -
Los [ZJ.na.Z:.’m.II] addiyall doaydl (g cquall lam Cuidiig Haly ((yeagyasgll
O;u. 3 00" “wt * y

Sgalall gar Ml cgiall (o Gayiull Calial (alaly Backiis dubpall (gl cls (Lol ?

.

3yall (alAdl aaigo U& aic gléfg 194 plledl awya Lo [am

@ cbiotd)l diujao 4 n \__;-iJJiaLdli.o :




seﬁ”lvmhﬂumﬂ pbte™ guvind gl drmga =

* o * * 0 ;
O29yaegll 3yal yor auyla’:(JodI yuyall

ol ag ygSil carkall

Caylaill Cidlaall GLSLe] b (uiyill ailing (pe Byaliall Hlgll CALIAT falal 8Ll yuS AL

A ALiyS gt of (i slgu ZoLal (yayali f3f Eatiy sgin Yokl (yeaa JLE ard pluas JS
Balall GLL Culys Gy dewia ple Byl cgiall puyat of gy 7
S yandl yyall Ciliylaill Geuclly cqiall Geanile 7
LgeSyig Byall Ay prunnd’i o dlyantl Cilyylaill Lol caaiiul Gl Cilaglesll guriyll yanall g
alula’ig sgiall dulys Gl ydic gulill (yill yalgl o5 clalall gaaid :yiuch ?
2uiiaiils yaiall clglu LLIl l lslngl Lekthus sic yaliall gasy (s sodll Elasil lglaa) agd
9 yLSINI

)

gian b saiall o of saiall Lgie (HaSiy (ill deagall JIshll pron o i uiihilicagyaSll caihall cagyati &

alilasy’ig Giagall alighal

. . - - - 3 o‘ ..
guehalieag ilipgS :gullan (0 (95 aldl ucdalidag sl

SCIENTS

~

roiall gaficas @
Cligligall om atlang (Adlall JLSET (o JSii sginll —1
dcyudl Ll jladiag Gigld G yucy Elyall D sodall Jhiiy -2
(C yaplly sgiall Geyul yayn) 3 X 108 m/s =
[raiall deagall dapuall] #lgal JSii Lo sginll Ciliglgh ydiili -3
(V a3 :0303g) aa5ill g (), 1204 :030)9) Gagall Joba :uska (b sodall chungy —4
[caig all (30 120m yilll] 23yl X Gagall Jobo = soiall Geyur O Suny

Y

Lmasyi —2 dagall Job —1 Gusb (e unthali®ogygSil carhall Cila g Caul
uslalisagygSil caglall plucsl g
paltusall caglall of ualall caplall Uayd asle $lialg (hyall caslall —1
Lallgal zglyliig (yeallsLmyeiat (ySou untlalidaggSil Calall (pa disia da3a el caslall Cayyati =
y2agaLs 800 g (4208 Lt 350 (it G g
A (o guadlill saia & vt ol (gala) yodiia I guadill soia of galall sgiall Julali sic yolay =
slosull 5 yaall (ug® yglash pasll cila
Leius daialy dliols agan yoghs (392 (po delifall diglell deddll (e deya Al aey alSi =
Haall g’ s fpall caulall lc dlial =
1ol (3o dcgane Bysun D yalali Gill deagall Jlgbadl degans (palucall) (faiall Cashall Cagyti =
gal_e.ll cguall Lgia (oSl QIJI dAalaioll deiliiall
sodiiall (pa angyh any cgiall Hat o 110 sl ?
[zLa3lg slogll] GBS B Gualite (ubladd (lauwg JUA (o SNl copuy

@ cbiotd)l diujao 5 n \__;-iJJiaLdli.o :




isall y Caglall —2
2oall Laloh iy unlalisiagyaSil caslall Lgia Calliy il deagall Jlghall ifiyall il caslall cagpali =
Ggb andl (el L giali (9Saa Mg yiagali 800 (o Ai)ig [)iagili 350
‘ - R g oy duals Bigal al Bayaell Guelly allhade gebaivi ¥
© il bl OAuall plaiball :ia 3ylyall of Emgill JUA (o oysiliy yoilit
| ~ _ 1 a199)Sall dlasulg
N clpaall ufu.AJI).n.c‘.a.nJaJlu.LcaJ.mf -
gl G 81 - e ([ auchill soall §o3] 3Lagili 350 (e Lolgka iy il zlgadl 1
Zlaaly HLaLilly cayalyll zlgal : Jin [yandl soiall iali] yZagili 800 (e Leloba by il 71903l —co
ai99)Scall

b3

— i
Sy Ll 5 sl el S
350 nm 500 nm 600 nm 200 nm

Gamma rays Xrays Ultraviolet Infrared Microwaves Radio waves

| 1 | 1 | 1 | 1 1 L 1 1 1 1 | 1 |
1pm 10pm 01nm 1nm 10nm 0.1Pm ipm 10Pm O01imm 1mm 10mm 01m 1m 10m O1km 1km 10km

dnpdl e
| L | i I L i | 1

| | L | L |
10" Hz 10™Hz 10%Hz 10Hz 10™Hz 10" Hz 10"Hz 10™Hz 10"Hz 10™Hz 10"Hz 100 MHz 10 MHz 1 MHz 100kHz | 2
A%l

. . . 5 F
slaaudl U.ﬁ)h.a.ll JVIT- Y- Y- V1 = RYWITR ?
ddgyeall derull cadall (lgl By ailigSe I oardll sgiall Jates (guadll sgial yaoll cilea Coidl dayi
Giall yad Cagall Gyila CilolaAiuly Cligat jsal ?

N * . - = . - £
asglag plehll i GO padlu :499)Stall >lgal -

FRYY

(OLadl y1g4aill)
800 yandlg 350 Lauchil Lgiliaty L5 yall caall 3yial (gl cociyi culliall thaay

sgiall Jlan (8 (lidiiigly Ly (rallall Cilylad
Segiall yaguady (ulLiliiy elidly pusle Glellell Ly alS il Cilulyall oo Lo 2
JSiiy yaati ¥ dudalis ag g Sl Cila gall :( aSH Gyylat) CLiSL uSLo :dgi
. & £ ee . oo oe . & .
ASll yiny Cua (asil gl alilgSIl ou dobdie CilesS JSib ple Ju Juale
20 23y 309 plusalll (s alaly’i (HSay Ehlall (po (pamo ylada yual

Ly cgunll aayig cal @1yl &Lﬁ.ﬁ.@ll 23yl ((oddgall) asil 4l autiyig

w
Zz

ailales A (o el il caZage Jah o Liwse

Glalall allyal yasig el Jie (Glucil pwa +13a] yiguali b sluadl Lgaaiiey diul Gaddl -

A NN NS NN SN

ovsallaBn Ul
™

E=hv_

N/

B

gall 33y]

!l-’u__d )

@ cbiotd)l diujao 6 n \__;-iJJiaLdli.o :



https://ar.wikipedia.org/wiki/%D8%AA%D8%B1%D8%AF%D8%AF
https://ar.wikipedia.org/wiki/%D8%AA%D8%B1%D8%AF%D8%AF

=.tb S o (3 CiligySIN Cunyii o lgingye Sl y il Byaalia) ol o1
- i:ﬁm;aﬂl Ll (ygtigall aayi Cuay sgiall Ciligligal Lgsbaial Aic Eilylall yan
\; - CligyISIN LgIda (3o yyay Basang digms E3lia agallgsle
S Banll Gy Lid agall didul Clogleall

SeiLulyall 1L ciyawf fac of SLgall Suagt Sill SlEull mLa 2
daale dage dnuda cguall —1

K

|33anmgjh-l-||

Gaclw @il . .
. Al (o Baaa0 Cilaayly Silyall o cgiall Coiiy —2
a jgi @llell

i iy g cgiall digSoll duludll Cilangll Jiak Ciligiigall —3
aplia )b
23354 ga Lyl coulitly d8Uall (o (3224 [jlade (ygtigall Joas —4

o
JLal daciy ¢3yLLadl 3yl O Sl dSlall (yo 2220 jlade qasll cayyn
. N so 00 e e ee o - wb *0 00 . £ s0 00 . N . . .
Oatotasadl Gy dsliall 9y @0loy 9a0 (yle (JoI dslha giuwn I el dsla s9iun (o Lgd ug,.nS.I;XI
~
¢ R (o)
JS Joaqg sgall g Sall dwludl Cilaagdl (Jral yuall 9 audmliis dyale Clowa :Ciligligall cayyeld =

X

4lall (o 13224 (jladae Lgia
cguall yaguislgde Gudaill dage C)ales

:aSil Gaplatl UL (Hoils

E = hv
J Joa :d5lall Bang < (gigall dila E
Al .Joa Bangll < 6.63 X 10734 J.s = clol el h
10° Latallg 103 olusil Cilacling alg HZ yipem Bangll <o [913] sgdall aayi v
s ALl gl Lgwda' omg a3yl yuli Bang Yiyeally

:aayilly dagell cangy cgall dcyuw (Hould =

C=)\v
@l /yie Baagll = 3 X 108 m/s = §lyall o5 sqiall deyu €
riagliSy yia cdlyghall Cilagall KM — M yie :3aagdl <5[laed] dagell Jgba A
o yiall (34 slyaly Qulil e Byl cilagall Lol
Ha10710 = poyluadl 5101077 = ylegdlill  510107° = yilegySpall =

HZ yiyam Bangll & g4 sosall a2y v

@ cbiotd)l diujao 7 n \__;-iJJiaLdli.o :




Lagiss 48ellg 2ayillg 4agall Joka pggd0

e 00 * g0 e 00 o ; * ; *” o ; *” 0‘0 *
— aagall Jgb (A) — ?@.u.u.u.l alag cu.@-l-l-l O-ilg daagadl ladd Gyl :gan.II JSdl (o ?

* *” * ** . * ** e o0 *” *” . - ; .
@) ) 1HZz el yulinig D dhady aic gilitig Q dhady (po lagi
: 1Hz :

sl ()=1Hz Ol &Iﬁg 408 (yo (oSl Baalgdl daguadl
w 5. e P R N . . oo . . o i/
Oeld gl Hllliin (paiad (yiu dlalall doluwadl :dagall Jobo oty
el

Al 8 dhadty yali Gl Gilagall aac saayill cagyet Y
. *

SLmasyiy dagall Joka (g EBMall @iiul s ML JSill (po 7
: A (0 1:(p0) JOLB

=x (\) —
=X 1v=4Hz Xzaeedldghéfﬂ-.ﬁ-deﬁ 4Hzgfc.|49.44 :ggJ.q.lldS..ﬁ.ll

/\/\/\/\/\/\/\/\/ 8 Hz @l cilaga 8 :( Lol sl
X & .o e . . b e
— = golall Yl b Gagall Jab cual Jolayg 36 dagall Jobo *
\ = X/2,v = 8Hz 2 ® . i
duwsSe ddMell Gl (}’ﬁ.’f.ml
dagall Jobo iy [l (o 1 () (8 Cilagedl aac] aayill afy Lels
35540 Job 631 13 e O Linagl uiialisogygSil caglall plucdl JSii 1l Lise ol :giiagi

107 10? 10" 0.5x10" w* 10 10
NNV VWA
3301 @3l ala —_— & Lo e £ o e . e s eeer o B
Jio puSdl deagall Jlghdl o Cilasyill yaddiileics (Jol Gage Joha

galyll zlgal

23yl (g d3ell Lo E = hv asl dgplaid elidly Hails (o ?

[ r |
/-v\_/ N N Cailially

| |

WJ: L Gl dagell Gy ((gtigall dBlia cuafy aayill af) LelS dyayla d33all
| |

I L 3 oyial LgZage Job Liaddg Lol Lgibla Lol Lmaayi
Qi of lodl Gagall Joko yusi Logal 13 a (ylsT Jlhu 7
50 Lmaayi oY st o

A 23 . . . e & £ . o0 .
Lgd Cua (maey log dawwaidl §4-9 deud (oSt dulledl Cilaaydl

’.‘.‘h“" - “‘IQBJI I m I ‘.-.100“0 .

23yl cuwal ¢ 4.6 X 105] ralbla ugqgsﬂﬂ}
E asuall : 15l Cildae ol

U aaydl :cigliaodl

E = hv clidl §gils g sayilly dblall (s goay gl (gildll

abhan age < 6.63 X 10734 s = el el h

rcigliaadl g aayill Joa any (oildll 5 jagel

E 4.6 x 10°]

= =0.69 x 103%° = 6.9 x 1038H
h  6.63x1073%].s ‘

v =

@SMI&U_’M 8 nt__siaJial-ﬂiO :




saayi cuwal ¢ 7.1 X 1078 m aiage Job O9tigd w
V a2yl :cgliasll )L dagedl Joka :Cilihaeall
C =MAv sodall doyu (il om aayilly dagall Jobo (s oy gl (Hoalil
ahia age = 3 X 108 m/s = sqsall deyu C
iqgllacll g 3yl Joa sey §oildll B yaged
C 3x108m/s

== = 0.42 x 1016 = 42 x 101451
VT 71x10-%m S

=42 x 10'*Hz

Cil8la (pada gladil gl il gBgall 3aag ainga Job cuual ¢ 2 X 10718] : aiftla Hgtigs “Dﬁ}
guedali0gyg Sl caddall
E=nh XI 3aalg HJ..\LQ.AU&O-A-IQ.ILaJlu.‘I‘_.I&AA.I.
tgllaall gan dagall Jola oo asy (oildll ;0 paged
3 x 108 m/s
2 X 10718
=0.995x107"m=1x 107'm

C
A =hX E= 6.63 x 1073 ].s X =9.95 X 107%m

* * ‘e ) . L BARAL e * * o d e ) - ‘ - *” o
Gl d2gall Joba Joat Liils yiagili Bangll CulS ol Loty (yia adang punll o5 agell Johall G auylly Lgylax

107 m Yol yiagils 1 U :¢ua yiagils

Byguall b CLBLALI (3o pinly 9m LaS Ggauchiell Gob dadilly Siyall carhall Gliat (ain pladifl piy*

Wavelength
(metres)
Radio Microwave Infrared Visible Ultravielet X-Ray Gamma Ray
| | ] 1 | | 1
T T L T T T L
103 102 105 100 108 1019 10°12

NN AV VVWWWIW

@ cbiotd)l diujao 9 n \__;-iJJiaLdli.o :




[1] eyl dyg

aibla caual ¢ 0.29 X 1010HZ 00y (ygtiga EWJ

uethalicagyaSil catlall (o Glat ol (pain a28g0 3329 1. 5A :gagall alsh @all Haligall a3y cunal Dﬁ ?]

_1 . 0‘ u. 23
Wavelength 107 1°m Jaley agyiwatl 1 (JS:yShd

[metres)
Radio Microwave Infrared  Visible Ultraviclet K-Ray Gamma Ray
] I ] l ] [l [l
T I LI I I ¥ LI
103 102 105 106 108 1010 1012

N N AV

el cadall Glail ;agall Jahall Gae 33 Dﬁ ?]

sdagaall Gloglaslly oL Lo Jasi &t

Lgia doga FAlLiilayag £auall Luiyd vecsreesessessressas § sevessasssncsacssncess (Ylallell —1
: ‘Ao al sadall of

Ouelliie ] (0 dagall 995 ~2

9 —i s94all gy -3

000000000000 00000 ﬁ)‘-ﬂ Ddd):i 9 99—‘@1' 2.99.6 dgh O*:I 23)‘&." _4

Ade aidlng (ygmigall 32y (yty ddMedl =5

* * ; ‘ * * * o
.V ;IHI 9' 4000000000000 0000000 _‘l ﬂe.ldjl GA‘.QA de.b O.I.ILI—Q" D-\Ag _6
seveesss :Clagall dac (Hlo 4 Hz Jaley Gl (ya (ya) & sguall aayd GLs sl =7
S)TJJI O..C (’.l.l.l..l._‘l:)JI CILQQ-I&AJI a0 g..ln 9000000000000 00000000000 —8
. . 5 . o o P TE .
()Ll-l-l—l;xl 'A-l-l-le QIHI J.:!Q-ld-lJ ‘A-\A-l-l-lnld aa.mXI U 89—! $00000000000000000000000 —9

s 5 P
o o (& . _
000000000000000000000000 (_ﬂ.lh.lN I dJ.l.QI O.A )-h.é-" O.l-le.ﬂ 10

@SMI&-UJJJ.O 10 ngi:ﬂam :




Ao =275 S gl guiyall & e ik gl dfmga

@yl cacladl

N.I onl
B3 I|I ’lSﬂll
pe W+ |

..

JAii Gaaan @élb . . “ . .
Sre— it itogiisses | Byl oSl gl Giany @l Lo (A mull JMA o 2
wlei \.rg.u.nn wl] will asthll aéay wilillg ) - . -4
JSi wnle aia diayiig lanial Q . e e e e ase veos
i gyﬂ, wna ggpEsiyl (ciligiga) axigs algal U"L'J'GS I gl A (o dlires dolka
nJhlqu: X s 00 ° v o
Jlmm pac dlla U‘ EualiLgils dices ddlal Silyall Cunyesd I.\I
Lalgiua 0 CiligyisIXI O}I w)LLo )3 Zuali (5I ylyaLaul
aylio &y aydiwa 8)3 IS Lo Basaell ASLall Ll CuuliS ach Sagagall

Blgul o< .\6?—!'9 U.Li:l (§9-uun Lr" 093 3 5|>|| ”3‘,“, 5 ‘%9_4 d|9b|9 Silaayd il Silel |

&

O sl gf Lg-ilig ycSt l..\af Juaial G.ATLA.A sdllall dioS Cuatlal u.nJI parell 3y oD :ByLiall Byall Caypeti
PRy . £ . S .
aslhll o el Goiuwn Hl axd 35290l (59-ucadl

. . o . . il o & £ free . ¢
gball jalniadl catla ?OQ)JS.IEII Lgrws S?"JI uLcLQ.m;XI gl aslill gl (KYP

UJ.::SII G oiuuadl (ya OQQAS.I;XI a9 (ylyd | dllad a9 OT‘SJ‘.\JI Sl Tel aey Byliall 3yl Gang (ake ?

-~

casla Lgiany difigia gloal JSii (Lo ALl ale Eniiid dguuisl Gl E3Lall abbyg ylydiudl §oius il
Gyl caglally CLis g2y (ris0 yil Lgiag (iso

cguall ddknig S?é Lgaey gdg yaliall Cilyy (e jaad S?IJI adigall CIQ..QXI dcgean GJAJI cadall cagyed
iyl yil sgiall ddlale o5 YAl Lgiangg iyl

Cadla JSii (a5 Of @821 Lo Bylall culyall (e yaliall sgiall elfs Lidla gf 2
Jabat (8l bad (S liay Bacliis diglo bghd (S Lo yelay alld B)lioll Cilyall (pc yalall sguall Jlali sic

oAl Eila il il ling Byslg [Jadiall of] Ghill dagdally cbyalg cay (alh sayig d2ga

Y

; . . . * . . ; * . * 0 * * * . /
Oladl (y0 dcgoan 3y e read g.dl dagall Jlghadl (o dcgean :[d.la.a.LAJI] ghAJI cadall cayyal
Uj‘)_,gjl '.’I " . “I . @ Io e 00" 05“'.00 "

S[padial] Gadll cagall glodd pa e ?
Al Eila il cagla —1

=y
(0 degean bl Sle dl cada cagyel &
4101 nm 4341 nm 486.1 nm 656.3nm .
oz [ o et e
Glayilll bl .

ala u-'l'-é-“‘ Qgﬂﬂgl Bagc aic 3yliall

né guagyauall jié Gl T iyl
Laio jamua &)li] &l )
254 ey dxfgs plgal zluas sgia Jula'i (o yaliall caglall :Jlia &

adlhkll

£ EX .
9l pgaguall Fluas aliag (3ea9)aeedl

gl wnhall aghll

auwai gag Jnaiall é_ll.. ‘494_1_|J.I""’" [

CGilsyi¥l b

@ clious)l dijao 11 n uJJJleLCD.LO Jailli dnio




1Al jalniodl carka —2

alouds I[a.ua.:.a" i I] @Ml cguall dia gl dlglagl (0 dcgean bAall jaluisdl cah cayyel -

Bykie Cilys Ml yuaiall Cilys Jaali sl ciligyisiyl
QD
spp gulaatall g £gia gf @ale cga) yot ok )I).o! dlio
— Y AT
t ‘ = 0L yaug Lgy dualAll dediall lhghAll yniell
pulcgs R4
carha yglaid yguiiall yre Mol cadlall
claguw daieas gkl (JSi Gl jalaiadl
wia gagpuall jlé
: Glayilll b
Wplaiolll Gyb !
whall
o N
!
dlla
&)Lyl
(ke pluioYl bgha ileyiVl bgha
(a) (b)
Glelll caghg gabailodl gk (s diylia
Sle ol hghi galaialdl hghi duylsall ang
. & 00 . £
dgalicia dcagall Jlgladl
dguliiiy Silaay Ll
a-‘ng-O“;“‘ h I - ;I-\g—l.l.l“ . h I . |so’¢"
oy

Iy 3yl alialol gall 290l Jokall ghlgay iyl caghall o yalaiodl higha ol yalaiodl carl yelay
awdi aayilly Gagall Jokall Ol

Ol ol Gasy o paiall (ees il Gla il dada an) sl ?

@3 ANl Caall (34 B3y ay lials Ual Lagha yaie (81 O il (cuplll JLal) GileassSil utail cibutys 53
WAl paic

96358 5y (30 @yl Caglall Caliay 3lal 115 ya 5551 2
Blaill B Ciliglgyull aac BMIAIg—=2  Lgiylg Byl cusSyd AMIAY 1
Lah Cilig LIl @ye GudySy —4 Byall b Ahlall cilygluse BNIAI —3
@yall agdall Cilal Al

AaliAall slgally CiliSyall ZigSall yaliall Gle dyaill Aoyl Jullaill ;b puly Glad ple aiiuy —1
drclyylly declivally dthall Jllaill Jlae B asdiug -2

@ cbiotd)l diujao 12 n \__;-iJJiaLdli.o :




oy oYl BeAl = e (uxiudel Biga

dnli ga bl
agll
?

JHadiall cadall 9 ygdaa Al cgunlly Juaioll cadall 0 yglay sl cgall (i O)Iﬁf:150a @.Ea.lf [

o e 2 .o . £ & . . o TR . . .
00 deya JSiiy miig g..\l_q_ll Zluasll 9 gl Yuodidl c9in 9 padluall cgiall 95y : Juaiall cathall o
Leis Aliald 3gan (yga (o diglall deliiall ;lg

OLS OLS s aagyasell of poagall pluas cgia (o Bylio Cily padiucall sgiall ()9S :Juadiall Caglall 5
Bacliis daies abhghi GLb galalel caga GUS (lg Bacliis digls abghi (b dledl Cagha
(rea9yatgll Byal you duylat arle Cuald @all gulwlll gyall carall Aol iage @
(Ol Gauiiy pgruligdl (yolll yanl caga agiagualls (dilerdl caga guyal coghll duati A (o &
* * * ;
Oalll yaal agoylull

2y)gls aujgls jgls

aggisll] ogsagall gLuligl gulaill gLl
|

Li Na K Cu Ca LAl

iy Mall agla 3ol

Qalibling JLall caga (yod (s G0all Lo ¢ fyadl cacall (ylgll e (Aleict 2

aaylllg iy dagall Jabo OLS Gausdiall Il (heay alll (LS Lols
sl aifBlin Ly sty

&
p . X 23 0;
$29 »al yeual Caumly (b anl

Gialis Aedfll am cilydiall 3 iaudiy §od Gadl Glay pluas o Gugelill Bola Bluall ga kayyll &
iall o Cilydiall €U0 yyia (o JaLALllg slisgSily Lgdnin ALeh Lol

gl 133 Ciya (539l Joaall b yuaic @Y Eila il of palialedl cagh le byaill &

o)

https://www.edumedia-sciences.com/ar/media/661

@ cbiotd)l diujao 13 n g__;-iJJial.d'.Li.o :



https://www.edumedia-sciences.com/ar/media/661

[u1]

=22l mey gl Jmall = e Gavindgl dgmga

[2] il dayq

?gJ'AJI cadally aguadall Lo :

Unghill JSi e (ya galinlodl Cating Cila il Cadda (s &y gla] " &

. PO . . o o0 s . %
O429)24¢dl 3yal galaiadl catha le Jgwall dayyha zagl i

:4ikalAll Gagleall alal () g dagaall dogleall alef (ans) Liisi [ﬁ ;D
) Cuglll dupali JHA (po galaie¥l caa uyali —1
dayall ALall (o Glasy Ghaadll jalinladly Gl Lads —2

)
) Byl casSyLglo 53udS il AT Il yuale (3 CaliAy @yl Cagtall -3
)
)

aayill 8 YLalidyg palaiedl bily Slesll hal dagell Jah agliciy —4

e e e S

o0 s & o . . £33 ss 000 . N o
adla ol Al el goluwa (o Lgmigyisil Jaiiy s?.dl oD 3yliadl 3yall =5

@SMI&-UJJJ.O 14 ngi:ﬂam :




** ; * * * * o
LD ygia9 cilewlg 2yg9)yay duylas

* * * * . * - ; NI
13)99)3) duplal (290 anl
3);\1' NI”S I‘ I “o 35)3_.;‘”¢ & " a-.lée-ﬁ Sle:l C,-A O S““ SJMI _1

Agydila Syl U‘ Al ﬁll:lg)jﬁ.l;l :Blgdl (Jga y9ali —2

alales adluwdl &I.'IQJIISJ;XI diads Sua (paua lgliagd iz Qellag agumndall Lo : u cdiadill dlaleis 3yall —3

CiligyiSINl aac = Ciligligyl aac (phia Logls @yl Lillg deagall Blgill dad
oy
[yl aahgat s o] yayy uplat o yguadll
Jlyalul g A8Unll 284 Lo digadiall Blgill Jga altlygag delilall GO9Sl dsya 2o df:ﬁ,ljl,.:,dﬂl Oilgddl (o
15yl p2giLl Blol S baduy Of Gl Leagyali oyluse yla'h can’ iy il
Tase o yayleiy o Gl andgad yaby alh Bloill b (ayiSiil ol aAc cauw yruhli3)ahyl) glaluc ald
gL Byall il

LIS LgitAani ale slgall Zz@glig pluasll mgil yrudti ayadliaggdyhy gliatul :[agall] dblin] tilagles
s 1am ILilg Gpligin lgal of Ciligiigh JSdi Lo dolall ale GUali atlygs sLidly Blgul Jaa y9ay Hayisyl
. . - £S * . . . - - £ .
abay YIS 3] :cusuall JIgudl oelad catAudi atly gl amoll gl plicoll Zng
bty 4ol yaia dla e Il ot dilgill o5 o4 ailygs sl ylyaluly ABliall
Of cetull Las cculysll (o alS Sual g gl allell gl Byall giiiy Blaill o

. o« 7 e £ . . - - . N . - - . . .
gl alg 02y e ladwl Lim 314l g hadwy Gd Gt Glygal @Dyt og).d.l;l
svedbalucy (JSug ELI e cuadd "ygur" SAMl 2yg8y0y Aeall clad YELD yu

. * . * £ *”» * . *”» £ &
Alunyd a9y anlg ygu dplas pledd guuwd| aml

1 5yl aadgod sl 0 o,..l.djg.cfu.L:jg.l)Ln_n plledl asicl .
3 3 . . - . - . o0 o) ¢ . . 4 .o . . . B3
Aiadill Grage Blaill Joa cilylan b 195 Aelluall CiligyiSIN o g 3oy allell Lol Jungl il giLELll —1

O 13340 ()ladae Jaay (hgligall Sl duplay yaguaidg Elidlg Guliiiil lollell Ladl] Juagli il ALl —2

(4200 Guslo dagila) eoiall dagsiall dapylally (Ll

By 8 Bacliiall digloll baglaill ELLT yaghs cibul juurd s ((gyall caglall aiyyali (o gy g ad ill giliull —3

(28330l B33 o (riglascall (s GBLAN (3509 Byall [ M) pladifl Al iy yic (pagy e

icilgalls Satileinys 8 you pllell arle soiel Gill uudllLo JGudl cla of sarsii &
alabois| Basaedl ddlhall il Ciligligall (g asil dyylay —1

elity um“ﬂ“ [442949 dyale] coiall dagajall Gaidally —2
(J-.!l-- - h‘.lg

@ cbiotd)l diujao 15 n \__;-iJJiaLdli.o :




0D solopll i === Yglihgulall Jmall - pble" xiudgl aiuga

- . o 3 * o e - . £
Oy aall B2l you Gyl Eilpinyd anl oo le ?

Byall ;a5 (aLd agagall Ggiucall Al oluwy dblall (o 3324 (jlade OQJ.’I’SJ;XI Elliay :‘Jggl audl -1

. Y o . & £ . 000 . P .
G 9-uadl dslia alal pdaius Cuna 1, 2, 3,4, ... 00 :Lmalacly N Lanyey aslall 4.“41;3 Ciligiuua

:QJL’E.II Oo-ladl aladiioly ogJ.nS.I;EI atd g‘.\JI

—Ry . ot o e
E, = Wz in§ ol dolka (ygald

J Jaa :d8lhall Bang & gailuwall &8s E

Joa Bangll = 2,18 X 10718 J = ¢y ayy cllic- Ry

O9riSI¥l ard g2l ggiwall a3y M

O848 ([(yatigall dilka] cLidly ()alsg Goiuiall dlia (gl (yuy Cilhsall cowa §yad (O cuay : adli

XLLZ.‘EI.\ Al goluall diliag caayilly Gleiy Elidly (old Laiy (N Goluall @byt Gloiy sgiuall dilia
. 55 z . o e e *0 00 . . . . o e - - .
Gl aic cld > yiiliug dafila deage (ygtigall dbla ety (yaun (ygSiwd dlg Ul &9 ol Jadbeaic

~N

:Oigla Lo ATl ddlh §9iuce (pa allAlil sic Byall B Oayisifl Gl yesily :gﬁl.']'JI aidl =2

(@&l ol N=3 ol N=2 Ll 43l Goima Gl Lnany Jaiics N=1 Jodl ¢otusall ;5 a9 Baaas Al cuuiSy (Q

[[83kiadl 3yadl] pggdn Limm ySALY] dguuacisl 2l Basasdl Lilall ylakia crua

00 o d * ..o . * . 00 *” - £ *” 0; * . 000 * * o
3 yaludl soiuun ytl dolln (59l (0 dlugh 3yid auy Ol podaiuuy X add Lgaudisl -l dollall LU a4y b
yladoe Lgd ung.lg.ﬁ] ddigia CIg.onS.ﬁ’.n e (951 Baaaadl dalkall Hladd iy ((ytagyaredl 3yal N=1

[l Sle il cagla Lim ySaid] ()9Sl (o diguall Glg.c‘zu oAl Cundit [aSil :areudt gl ALkl (o 3230

Goiusall (3o 3ayISIfl Bagal ClaiaNl Gilus XA (14 you Allall Lnpuwd (iag)sugll dayll Glebadl simg
3 AT (e20yagll Byl yhyETwdl GoTucs gmg N=1 ALl $aiuse i Juay ia (dblb 531 I (Ll
hahati Jlio A (o Bagall Eleial

Al pggao §yAT 550 Lim 45

)
d8la (ouse (o Laad HayLSl JLATI oy Byliall Byall (3o Cimyly ABLAI (30 3220 ylade ;S caypel

. - B3 DR - w5 B3 . £
Oettgisall (s ddlall §3d @Dl 9ot (e (S8 didlha Ggiwa (Al Aol
Ot LB ST (g y TSN asuasiSl of 5255 (g0l ylakall ELy coundd Eolall §yd 395k youy allall aaiiul =

- o o o
+ayall G (oo

oalaial of Cladil Adla clgu (pigiucs (it LN Gyd (Hgils
AE = E, — Ep,

—R —R
2 = (7)-(57)
n; nq

Elyidia Jobe €y 2y Cull (Joatg daleall Sy culds

@ cbiotd)l diujao 16 n \__;-iJJiaLdli.o :




1 1
=R 7a)

J Jga rddlall 3aag <& Gugiwall (ot A3l §yd = AE
Joa Bangll = 2,18 X 10718 J= ¢y ayy cli = Ry
Bloill ciydl giuall aBy ¢ 11y

Blgill (e = I Gotuall aBy < 11,

[larbs] 3o+ diasd gy
a1d 3gagadl (sg9luall Gl dugluca ALl (yo daa0 ylade OQJJIS.IE!I Elliay —_1

000 * s00e

;A (0 AT Il d8la G9iua (po alliyl aic Syl @B O9yiSINl 8l yuo'li -2
([33Lio By3] al Blasall Edlall ELL cuua el Golucal JETies dolla ciluwisl -
Al o i SO Goluna Il Goiucall ELI (o JLELNI sic CEiligigh JSii e Lgiladd JOUa (ool -
[6ydiuce Bya] ylydiawd
Ta)8y3y aic Jac Lo you puud cays 7
Lnaday (pd Basas ddlhalls Glygally yoiwl 9ld catd g @l Goiuadl adlka (yuald D9 3aaayg ddlka af QoS

L2204 . ; - *” o o0 0 * . . . *” *
Al ciluist gl Gladay Jaial (3] A] colgiuca @ g Ladlia Lg i’ iSy (4 lg

Blgill (yc Lnas g Ciligiucall dalla (yuy d8)Lall

~
> .d 9‘)9 “SI;I a;ogmd “9 ‘CIL‘IQ "SI;I ..\99:“ "OQSIQJJLQI I " . uul . :33“ " G . ¢" oe NI/
3lgdl (yc
3 £ ®)
Blgull cana it Cati adX cdluwdly (99STig ¢(ygyiSd QU &m ol &8l audi slgius (50 ()gyisd ;I Al =
[
@bl Glaga / 7/
Gligiue agdii /«
&all g aatkllf / n= S — daalb alaji
W i n=4—FE£ L . H
/ Gliai = y 3 ‘ =
L J/ aaglbll ("=*—F7T 71 7 A \
2591l A8Lb 315§ e ] | & ‘ S
oc Uaslyl Lals 5 —f2=f / ’ HEEER D I.nsu._|| Lals
s Jiog . Blil 4 e f/ , % Nuc&eus J4
slaji Bj5ll cnd 2 \ - ' algill ¢
ugluall@dls | 5 ~e— / g-d g
Lssil lals P
Glgill gc -
~

Lfa,gft,al.udl e giagll @il (fio dingyiSl LalS (Jitig (Blgidl (e Lineiiyl LalS (puecipll 5 giuall Gblha ala)i

s00e

al8la gglwa 8 YLS Lallka G5 (ygyist I Adla 4

-

@ cbiotd)l diujao 17 n \__;-iJJiaLdli.o :




Ciligiuall dslla (gt a0l ..\L;,!; ¢ ouadl dslha (gl Lo Cililuaa

:9galdll cuwa (ddlgidla A1 o N Goiue S Gl cuunl
_RH
n2

E, =
J Jaa :d8lall Bang & gaiunall &blaa E
Joa Baagll = 218 X 10718 | = gy agy el < Ry

O9rSIll ard grl gaiuadl ady o M

n Ey, i

! En = _2'1812 077 _ 218« 10718] [53a:tue 8y3] dlia i

2 En = _2'18; 0 —0.55 x 1078/ 3ylLe 8y

3 En = _2'18; 077 o2ax 1071%] 8ya By

* En = _2'1842 077 oax 1071%] 8yLa By

«© n = _2'180:210_18 = 0J [Byal (3o ayiSifl zaya] Al yust

8m Gall ylyiLudl Goluse om Al soiucs JSI GILillig N=1 Goiucall Ailia (po 35T N=4 Golucall Lolln =
N=1Blgill (sgiucn cuysl

Yo Gl il ia al Blgll civa Bg JAT0 Blgill (pc 228l gmg N =00 g Byall o Al Goiun cf
OOyLSINI ELs Liadiay didlle Byall @l 3yall (e gyhsdh

R o . *, * £ . *” & * *0 00 . .
Q9SO Lgna iy Blgdll ataad Jdi e Bylic ABlall fam HY dulludl Syliuidly sgiuwall daln dogs =

Adludl Godll ELLLy a1d (ygyisd ;I ddlhg (§glucall ddla Ciylad

Lg-ciy a0l .AL%!; Otgtuadl (ot adliadl 998 (ygala (o Cilidwa

. * £ “; . 000 . ¢ . * ) o * . * 00 *” . *
Otetoiuin (ot elguu (ALl (Al JDXI (o Jooiiy CalS (3] Goalddl crun ((ottgriass JS oty dSUall @90 cunns

1
n AE

1
n12 nzz

AE—218><10-18(1 1)—218><10-18(1 1)
T 12 22) ™ 1 4

4 1 3
2.18 x 10718 (Z_ Z) = 2.18x 10718 (Z) =1.635 x 10718]

@ cbiotd)l diujao 18 n \__;-iJJiaLdli.o :




1 1 1
AE = 2.18 x 10718 (— — _> — 218 x 10-18 (Z_ _>

9 4 5
2.18 x 10718 (— - —) = 2.18x 10718 (%) =0.3x 10718

1

22 32 9

36 36

1 1 1 1
AE =2.18x 10718 (— = _> = 218 x 10°18 (_ _ )

2.18 x 10718 (

32 42 9 16

16 9 7

— — —)=1218x1 -18(—)= 11 x 10718
144 144) Jesail 122) =0 i

1 1 1 1
AE =2.18 x 10718 (—— —> = 218 x 10-18 <__ _)

2.18 x 10718 (

227 52 16~ 25

25 16 9

e 1-18(—)= 05 x 10-18
200 400) 8x107"\ 200/~ < 197)

AE

1 1 1
AE = 2.18 x 10718 (—_ _> — 218 x 10-18 (_ _ 0)

12 002

1
2.18 x 10718(1) = 2.18 x 10718]

0
-R
16

-R
Iy

n=1

* * - *” o ) . * - L2304 0 00 ;
G399 (342934611 393 B N Guiyll Goussall @By (g &8Nl 16 ga iiial

£ £ . . PR o ( see o o
00 yradlg [ylydiuwdl] JoXI giuadl (pa OayiSINl LgIMA JALu il dBlall Cilyglue s (3] 4Bl §yd ,..sf n

AE = 2.18 X 10718 &ua i Jaaall o Les

Ciltgiausn (ot CilOLucadl caydli (MllLag Blgll (pc Line iyl LadS Ot Lol (itgoivnadl oy Jby d0UIl Gy @

g Lusal yalh puny] U JSEI o5 LaS puipll PO (3o €L Jilal alig (Jodl Joaall b LaS dilial

[Ounasasell Byd b diliall
2

¢ AE ciligiluiall (yoy a8l

Ot AE dliall Gy g E, aliblia cualy (N) gugdpll d3Lall goiuse by afy Lols

* * .. L2204 * R222d - *”
Lguaey (p0 Cyidly Gutdlliall (ytygiucall

~N

Le-lia'ial g:m dblall ada% Cillig yLSINl GLb ylydiul Lgliage alc 3yLiadl 3yl
[(,As.u) Baaaall d8liall LU (Jaali Ciligligd] didigin clgaﬁm" le abdlall el il ilillyg Ln..1Lm
. * 0 & * 3 & & . - £ & *
(madl pudl Joay als) Cengiall glsadill gl Clecdl cadla gl &Lﬁ.l.l.l;l cada (ouag

[(@tbaaddl (gl dll] (pusgissnadl (yay GdlAI Gy = Earinll (gligall dbla

(88) ;10,411 Guijro

19 n t__,.i:a_jialcn.i.o vadlli dnio



ELL 2ayd Ciluen LiLSaled (ASLall 355 (3955 (30 gladifl Aol of diariall (yaligall Aila Liswa Lallia 32 aga
2ayiy [pLash] Basas &bl al lisd US OY eodall Aoy (83D (3 alaga Jolag ELidky (6ikh 4 (aligal
dage Jabg

B Jodl sotuall | pusluacll aZuall (30 (99yiSIil age vic Aallill cagall agha 18pa JSll Gy 7

B Lgianig Ghyall caghall (pain gi% bghill asy (3429)a4all 53

iz
— dagall Jaiag Aaliall lay (pall yk Caglall ddlata
. Coo i Y| o
' - }}Jjﬂ. Wibiye Lok Glas Byalall Slcle bl gf (a
:: 350 dagall Joka Glad (pain (oSew badd pladi oY Ayall caslal
3 = 410, 434, 484, 656 ;&L Geasall Jighdl oo @l (sTagili — 800
- TNl Ml aalyll Ggiuall (o dlodasll caghall baghi sac as (D
¢l N=1 I N=4 (o dleisall caglall lagha 322y ady :daadle
L PR T et il guay OF Gl LeHl Gotuall (3o (yiSINl Bage Cllaial
N=1 ylydwXl
4 :[duglinn g QLISH b dagydis yul] diyylall shgy Lgruwaty =
! n=3 N—Ny=4-1=3 1Otgiucadl @By Gty @yadl aad —1
AR n=2 | il AacHl gea am saall ClgSiag (3) abyll clgSin ol §yall clgSie any -2
34241=6 LiaSlyialsh
r 11 __n=1 6 = JodI Gl gulyll ouall (3o Alainall caghall gl sac :cidgall
| & r g2

8 yasSll N Cilugiuuadl ﬂﬁfx &n.&l 949 cilunall Lﬁf‘@-.“)-ul S (5 LaS ciluadl Jay Lgasuy (pSaag
Oaayargll 83 B ilgidUll zalylly ililly JodI ¢oLusall dila cowal 18 4a Gaatl 7

—R
E, = —

2
n=1 n=2
—2.18x 10718 18 -2.18x 10718 s
E = 7 = —2.18x 10718 E, = > = —0.55 x 10718]
Nn=4 N=00
—2.18 x 10718 18 —2.18 x 10718
Jg, = 2 = —0.14 x 10718] E, = — =0]J

@ cbiotd)l diujao 20 n \__;-iJJiaLdli.o :




B ol i =77 gl gualiall fedll = b syl amga-

dlla il Lgiage ale gyl oiuall o Bylio (peagyaem Byd (po Cimiall cadall 2353 Lo 180 hdai 7

CylyataudI

N=1 &3lall gaiun @l ylyiindl dla

Ny 8 il Blgidl cayS¥l gan N=1

N; ¢& llillg Blgill (e a2 Ml om N=4

i giall (gigall Adlia sla AL §yd (Haid Gulal

11
AE=RH(—— —)

n2 ny?
1 1 1 1
= 2. X —-18 <_ — _> = 2. X —18 (_ _ _)
AE = 2.18 x 10 7 12 2.18 x 10 T

15
2.18 x 10718 (E) = 2.04 x 10718]

2.04 X 107 18] = ygligall dilia [af <

sl Lonliale’ Gl (pilgall cown (ygtigall aays Cown’s L3

Ly (9gi5 aadTu’ (3] a3yT pliaty Al :ilybas ol
E =hv
6.63 X 1073% |.s = et i b
‘slhaall o 23yLll Ja a2y (gilill (B Gagel
E  2.04x10718
h - 663x103%].s

A uall (350651 e Jobih Jolan Guuba’

gledill dola cuual af ¢9:.|.’i'.|| ol 2lsll Goiusall (o (9yiSI¥l Bag=l dlainall aghaill aae cuual *JF“P’
Thse il fise Carln om0 Yo ylaily ainge Jabag pladifl ELIS a3y Il ABLaYLy (alisge oL diayial

v = =031 x 10™Hz

n=4
¥ n=3 (2,4) N dlha cilygTuse alsy :JiGaull Cilebazs
R - Jab (v a3yl (F (gligall of gladifl 4l (Alaiasll bghill sac igliaall
A dagall
. Fyall pu& ol Fiyall Carall Gliak (yain s332% (yuly

2, 8 (agiuiall (g Gyall ElgSan of pully Bagall Cleial cuun’ gl
4-2 =2 (ytagiuadl (yia Gyadl
3 = dlaiaall bhghillaac 241 =3 = (2) clgSas

@SMI&U_’M 21 nt__siaJial-ﬂiO :




B9 solbopull s =7 “"Yglih gl Jmahl = pbe™ ixiud gl dimga-

Siodiall gligall A8l (o yioy awd’ gmg dSlall §yd (Hgild Ll

1 1
AE:RH(—— —)

n?  ny?
1 1 1 1
AE =2.18x 1 ‘18<——_>=2_1 x 1 —18(___)
MR VERE Ox107\3 16
16 4 12
= 2.18x 10718 (— — —) =2.18x 10718 <—) = 0.41x 10718
2.18 x 10 61 6a 2.18 x 10 el 0.41 x107°]

0.41 X 10718] = ygtigall diln <

E =hv Lol geilh aaiiu s
Age < 6.63 X 10734 s = el el h
icgllaadl g 2oyl Joa sy (oalall U.s U9

E  041x10718
= = 0.062 x 1016z

VT T 663x 1035
0.062 X 1010 Hz = Ciaiall glaiidl of aligall aayi
C =\V cgiall deyw (yoils Ll
3 X 108 m/s = sguall deyu C
‘iplianll g Gagall Jaba fod 2oy (39ilill b yagal
3 x 108 m/s
A=—= = 48.39 X 107%m

C
v 0.062 x 101°Hz
:350—800NM iyall GLaill (poin Lgcgdy ()liil ylagils Gl dagall daxd Joal

1INM=10"°m
484 X 1078m = 484 X 107 °m = 484 nm

Oa29)34¢dl 33 Ghadll Eile ¥l catha laghah (oia (0 (99549 ¢yl caglall Glak (oia Cimrioll gladdll iy

@ cbiotd)l diujao 22 n \__;-iJJiaLdli.o :




[3] quyaiif d8yq

gledill &l cuunl o GlydTwdl Il gyl Golucall (s (9yiSil Bagel Alainall bghill sac cuual &
0 st Al hiya cagla o U yhaily aZage Jalag gladill el 23y Il doLiaYly caliage (Ll Al iall

@SM|&UJ:.O 23 n‘_éj:-liél-mio :




Jodl puyall Goalye Ja

Lo $Otagyasgll carh yruwd il alyylal cliy 8 you Lgtle anicl OMSII Lo : dusctipll 3ySall :dg&l JIguudl ?
QA oAl (yagyd
LSy Oulilii g CLOL (paliadl cilulys ZALLY oo Wnasicl il guudl v/

dyag0g dyale dagaye dayth cgiall -
(=taaa4 2ayig Al Lgd Ciligligd (JSis (Lo Byall (po cquiall gty —
:aliylay yagys v
asd agagall golually aaaiy ddlall (o 13324 (jlade Heyisl clliay -
540 Wil cowtSl I3 Cuea (AT | dolia Ggiluse (po allALU aic Byall O (oyiSIfl 4Bl yudll -
gloal O1aEall sle alo Euniing Y3 Golual YAy 945 dilla 355 I3)g bl Goilun il Jally
[(jasdl) Baaasg dlla culy Ciligligd] defigin
fipe yi 33Tg ize Carta I Gl Gdgiall plgadl caiual L il P
(sLypll Gl dgauwaiull Gab daddl (pandl coiall gualyll zlgal clpaall ciati daddl)

clyoall Cia de il yandl cqiall
gualyll zlgal eyl G ddll
Gaauail 3od daddl

ol Loe caal salyll Jlgudl P
Oualall Golusall (3o (39yiSIll Bage aic Bjliall (pengyaegll By (o dlesiall sqiall dage dilb cuual -
Gl g giusadl (I

1 1
0 = Ry (15~ 73

AE—218><10-18<1 1)—218><10-18(1 1)
B 32 52 & 9 25

= 2.18x 10718 (2 — i) =2.18x 10718 (£> = 0.155 x 10718]
225 225 225

0.155 X 107 18] = dlaiiall sgiall Gage dllia o

180 JSEl b (3uag)argll By catla (paia LAl fam glog0 aaal -
dasall Job Gilwal sgiall deyu (3858 A aayill lual ELid (8ilS padiut hi ¢l g8g0 ayaail
E  0.155x 10718
VT 6.63x10-34].s
0.023 X 10%0Hz = cuayiall glaill of (aigall aayi <

= 0.023 x 10%°Hz

@ cbiotd)l diujao 24 n \__;-iJJiaLdli.o :




cigliaall o Gagall Jaba Joa a2y aulill S5 Jagal
C 3 x108m/s

- — 1304 x 108
v 0.023 x 10161z m

A =

:350—800NM (i pall Glaill (pain Lgcgdg (9gLall ylogils I dagall doxd Joad
130.4 X 1078m = 1304 x 107 °m = 1304 nm
gdll Sla ol bhahai 2o alf)y gaalud dg (sl pit cagall Glad (o Cuogiall glodill g iy

C_IMTOMIAJI JIguudl ?

Lad 1.93 X 107 18] jlyaiul dlla Il Lgtage alc Bylio (angyasm Bya (o dlagiall gleiill dlia Cuils 13]
SoLed dilall ggTua A%

Ny=1 g9 ylydluwdl 5giung Crnsiall 8M;X| Wbl :Cildhell v

N, ciellaall v/
1 1
AE == RH (n—12 - n—22>
193x10718 /1 1
218 x 10-18 ( _>

12 n,?
1.93x 1078 ( 1
2.18 x 1018 )

1
0.885 = <1 — —)

n,?2

n,?

1
— = 1 —0.885
n,
1
— = 0.115
n,
1

0115
87 == lez

33l aail A8l iyl Glillig (zraia 3ac N (9 ol sy
9 = n,?
n, =9

3 Gotlusall o2 (HayiSI¥l aie JALU gl Lol Golusall %

n,2

@ cbiotd)l diujao 25 n \__;-iJJiaLdli.o :




Byall Gagall SIS eall zagalll Uil yuyall

JoLSILs Lgalat pac g yo daplad

aaly ﬁg)ﬁﬂléﬂi&i Ciea LgaaSyd daluwd TOragyacgll 3y ygu LIl [alad ?

LSy 3o Gl plat pac cou syiusl ?

- o o o z . . o‘o; 0; - o ¢ . £ .00 o - . ¢;
Ongyasgdl 333 (yo 2 HSA AN yualiell Silyy Blubal yeudt (o (Seiy al yo4 X

&

')

Blgill Jga CilugyiSiil dSya depln Ghynaly Adlall Ciligiue il conw doyeal cola'ill Ciyaiuwl
O9yiSINl Gepuda dbymal shalell Loy ald Gill colaill j5af ?
Latll Juagi ill @ aLiull allell awl

(dualo — Grag0) 99yiSIM dagaye pailal agag oy g2

ddinle o o (ayiSll 390! Jlelat yusly cBlgill Joa aga GayiSHll ESya —1 yalisa i
C<ELANS> —y Ll ddaudl i Blgill Joa [——

<<Byall Gagell SLilScall 2ag0idl>> aniged (R-419

s Gyt alac] 2930 Lgla (e il <<Ggagell dsleall>> didlyy dlalas —2

<<psl alaci>>

&

‘ ; - ;0 * * o0
AS alacl deyyl :ayledl 5 Cavald galy aS sac ELL Aoy clalell >y Adiul ad

(S Lo 3T CiligyISIY1 3929 Jlalal Lxd (395 Blolll Joa dullyd ddlale :ellall caypet

aaliAall Lg.IIS.{ﬁL Clg.osll sy ple aagy caat dualyy dales: i gall dalesll coyyesd

o eeqq sees . . & e e woe 1% 4 . . o5 . .o & ee JOP]
Pl S.’"'" aslall Sligiwa (Jra Og,.d.l%l.l Al Silylucs agand (failuwy ail deagadl y2ingyu dlales Cocy
Ellhg <<EUall>> (oud ddlaie U.o QgﬁS.I;XI 2gagd ddladal ayaad edaiwl lallg aiiybal U.a )9 Lgic

FRUg il dlales (yo dadilill Zi.Q_JJSII psll alact 354

@ gmg Byall JSdl Ggan £34-20 @ gag 5yall d.S.m.IHu 3424

raoall GSilSsall Zhgal
Cilylacsa us 99 &LJQ)J'.S.IEII 1z aged
LA Jals 200 Aapslay hali Cligyisiy ‘
Blgidl Jga ddla Ciligiuus gl
Gl LSl Al

@ cbiotd)l diujao 26 n \__;-iJJiaLdli.o :




Uyos Zagal (pe GSLUSiall Zgalll Cality arh P
(i paalgll dlalal lasig andgog (J9yiSINl dSyad Gdall jlucall ooy ¥ SlSall >hg0dl —1
asdl .al.u:f(,.o..’a <<EUD>> Gtigyisl] dlaw
994 Z29a% 5 LaS ale M1 LS (puly ke I AN slacil il Byall O (it GSUSeall zagaill —2
aiSya 0 drage depda al prua GeyiSINl SilSeall 2agedll 0 -3
Sastl slach (po aatuci e ?
Lia3ga 332 Lalls (gallaall (3o Lnysdq Byall o5 (oyiSiil 3algt el Cillleial asil alach aaa’

EL yeeg Jyiall adyg &)linllg gaJlg dgandl cluilaal aladiuly

S.A a:ngOQ ”Sl;ll’ ‘BA " a&wL.' ..‘i “J.leog "'AS" . IS S o"of

&
do Nl sl slach

slolall cadiisl a% " dragall dslaall' ybingydi dlaleg o (3o Gty slach ZME Gm s asil alach cayyasi e
amlaly SLL Yl OoyISYl gigay Ba chuall g (DU AT slacl ol o5 lialy g4 o5 3ac Lia
Byally dualill ygadl (po ELI yiig
yeiagydi yugly clolell abdiisl gylyl sasll (O B allales (o Caiiy yiagyd Leadisl il alacy m
Lnjgay g PP A alact @
N oudipll aSll sac -1
l gesall pSllsac =2
my u-l-l-l-lJnLn.zA.II asll aac -3
mg el aSilsac -4

s UL LSS DA G0 Byadl JALs aSH slac] S 43)all aga
O By Ot pgal

n=4
08 &l sgiuuall //{j e

uum&mﬂ /D |
(i %

n=3 ) $ui LUl g 9ol

ligiiuno &L aud ‘ oleeyd
Q)9 n=1 sp
spd 3 Jolll s gunall
$e )9 §gdano
S

@SMI&U_’M 27 nt__siaJial-ﬂiO :




v £

Tanasll asdd i lag o)y Log ((dualiyedll alailag 97 alpali) hagtiyy atg iyl Al aac (Jay adlec ?

Blgull (yc samy (Janag utiyll dblall Gg9ius :Jiay 972]..\75
Blgill (ye sayg Goluall pan —1 a I Gl Al I gy of bagiyy

G 9luall 48l -2
ABlall cialyg aaall afy N Caly Lals :dyaph d3)al

n :034)
1,2,3,4,...... 00 sal deaSil ardll
)
n=1,2,3,4,...... 00 yg+4 Alledl Lolaw il dolall Cilygiuy datdg joy aud’y gm Oty psllaac 5
N=7 s O I dbgymall Clyall S 5 shalell adidiisl guyhy aS sac of dilla goiue el ¥
A9 c(Fiay fala ¢(Jaanll 5 Cilagleall ySy LSl (AiSH Gilgh 8 adyyeliap al aS sac ¢l dagyetiaic &
230y 352 2o Ly

Aaay gy (pugipll dlall Golua e Jaig yiiagyd dlas (Ja (s il aac :pudyll aSll aac Cayyel
N a3l al o3sg Blolll (c oamy Janag ELLA

N=4 Golucall of N=3 Ggiucall Lana yusiLagd ?
2531 Blgill (ye (s3ka’ can') sany Janag goluall pan afy Liadly (ggiuall 43l cualy Slgill (ye Lianil Lols
N=4 ggiucll gn loaa

Goiuall aaa afy N af) LolS dyayla d8Mall Sgoiuall pang N Guriyll ASH 3ac Gy A0MallLa 2

Vdunasll aedd ;i Lag 034y Lag ((dcdiliyrall aiaclag gf alualld) iy a9 (popadl asll aac Jay ple ?

3

syl d3Lall Goluie o5 Bagagall decyall Ciliglucell ac ey of
[ousdplt aSHl sae = dieyll CiligLucall]

LAl Y Al ydy of taiy

S Py d,f g drcyall Cilygluall sl Gl Al
[ dod cuua s al ;o9 goiun JSo

l 030y

0,1,2,...(N=1) Ozt zolyit sl duoSil agdll

. . o5 & . . . . sove .
1gCI0 soluta dS el (s ‘_,JLs.Ing s?.‘:).nJI G 9iucall yoy @i asdll

0 1 2 3

S o d f

gQJS [QJ. . a:!LG-:')L" . o
o0

@ cbiotd)l diujao 28 n \__;-iJJiaLdli.o :




ED) solbpll o~ gl guliall il = e (i o aduiga
$,P,d,f :gd Geyall Gaiuall jgo) 11
N=1 gusdll Golucall (ya 0ylySiTars S eyll Golusall =
N=2 (utdipll Gaiuall (30 o1y fary P geyell Goilucll =
N=3 Gusipll Golucall (pa 0ylySi Tars  Geyall Golucall
N=4 gusiyll Golusall (3o 03lySilay f geydll Golusall @

)

ASH aac (30 38 GoTue JSI EDLOHI sac ayan ATy S] daeq (eme JSii eyd Golue JSI &
hurlalis oll

) Q)

(8 3agagall decyall Ciligiwall sac le Jatg yiagyiss dlaleas Ja (yo Eiaac ipoyall asllaac cayyed
[ yoylls al Yoy cellall JSiiy Inttiyig ¢ purlipll d8lall gg'luall

Qg yall Cigiuall sac S 9 [ arh i Led N=7 deygd cilsfaf ?

N—1 (0 Limo iayh Gl Zaiull (Il 0 (po Lgsuny agill
0,1,2,3,4,5,6 ‘g?9
7 Jokeli oDy 6 A0 (o arill anigl N Gegd = dicyll Cligiuall sac

aaid i Lag 030y Log o Adlipuall aliubag of aluali) bty aig utalidall aSil aac Jay ol 2

Qdaasll
ooall Goiuall b &MYl aac s Fiax of Jau

LI Glyall ool | dpualis (N yiy of bagiy

11 030y
=1, 0, +1 s oy rad daSIl agdll
:g€lyall Lemladil 2o ENN ac cuwal uitlalisall ASIl Al
0 ~1,0,41 | =2,-1,0,41,42 | =3,-2,-1,0, +1,4+2,43
S Px2PyrPz d f
1 3 5 7
s epLaf etLsf enLaf
rayd MY aaeg N Quliyll glurall @By (o A3 all GLidss @
N = Gulipll golusall o EIMEY aac

e yall Goiuall B EMEN sac le Jagg yiiagydds dlales Ja (po Eid aac :ualidall aSll sac Cayyali
M 303y 4l dayg (LA lyal olaTidly iy

@ cbiotd)l diujao 29 n \__;-iJJiaLdli.o :




u \Sgua_j-l-l-lﬂrﬁ-lf-b -35-:3.-_7»5'_.:'_-1-'3 i1 i..i o Ji | AL EI':IL 4 i:'ﬁj 'g:?:“

. o; s . . e - P . - s - - ,

EDLal aac Lag (gl ypll (yuetiyll (g 9-Lauall o drcyall Clygiliuall 3ac asa 4 gng,g oyl astl sac LS o) <
Yggluall lam B Goyall aSIl aac Al Lag Tyl ot pll g gLuall

S P,d,f Mg decyd Cligiue 4 = yuriyll aSIl sac galucy decyall Clygiuall aac Ladla -

N’=(4)* =16 «— ddludl &3Mall (po apwat eyl yuriyll §giucall elafaae -

o0 el dual ( sl &M (S aalg clls Gle dc)ge ELLB 16 £a0a0 e galyll Quriyll oiuall Gaay

fﬁl)l&fﬁ&.g.m
0,1,2,...(n—1)<—33ym1@q+mlgs}ul,aﬂlanﬁ;a

4-1=3
0,1,2,3:lills a3
S,P >0 figm dpeydll Cilygluall o alel il ELLi (a9
Ticyh cilyglus A0 (s (oSall putdsll aluall b NI sac Lo 22 a0 Baal ?
N=3 Of @l decyd Cilygiun &30
N’= (32 =9 «— &dMall o &Y aac
d el duerg p sl &3y S aalg ELLD L dc)gn o2

'

(8) Qi s -

(d) QI S -
e ()
";ﬂl G 33 " (’QAI ““lJag . "9 |S & " U-og a_.ll »»“(pm) . (,.CJ.&JI G . " 3 EYs amXI
0 palilalll gua’Lgl illig 2Dy, 2Dy, 20, e cdalila drlyd Cilmlalil Lgd (Sl (N=2 Mio) awds
eyl slalyl
z o 00 - . £ . 2 & .. ,
Taaa yusly &bl yusl S eyl Golucall ¢l Hiug Sl I ot 7
O Linsliyl Lol ¢l ysf Liagfy Laaa yes3l o 35 oyl g aiual
ST as3Lslg oiucall (HLSg (urlipll (§oLucall ALAl Cualyg N Cualy Blgll

z

Laaa

30 nt__sj:‘Jiél i S\ A




Cigaaall assd o Lag oyay Log o Alilipuill alalng of aivials) basiys asg (foall aSH sac Jay de 2

. LS .. . * e o - LIRS & £
cllall S aual Joaa ailyga aaiy Og).d.l%u g.ounan Jlaw 2329 slad gl (Jau

. o . o . . £ . o & £ o
ClLall ;0 (gyiSill Jy€ gl Glyga oladil ALyttt gl baiyy
sl Gl Adl

mg 034)

1 1 . n
-3 ’+E it gl rad deasdl acall

deluwll coylic guSe gle Jay cullullg ciclull ciylic o (lyga olail yLe Jodl Jou

)

Jlae 3929 rhe Jag (il asil lacl If Carialy Lia adLdiist @l sac :ldall aSil asc Cagyel
O9riSINI Jy& olaily batiyg LIl ;8 awdh Jga allygs daril §g9yisSiM Guidhalisg
TLgamlail AMIAl ga (ayiSill Jaa slyaall diniall bglaill yoals cow :230a yudl ?
Loguea’ Joa Lagilygs AIEAL curuny Gucthalises Jlas 3329
Lagil (30 adylly auhy ELLAN (5 OligyiSIYl angy falal :24 o 4561 2
Tlguwa’ diaddl (ydaay
gy yAM (puSles sladily Logindy Joa (ligyiSI¥l ygay Ellh (JS (0
AT g Loglinds oty Loglys ySLLTH (Ji4h AlTAS ucgalida Lo
LA o (GligyiSIfl yatu dulgill B (punthalidall Jlaall BMEAI oy
dindill ayldii pdy auwa’

S dyally Gucghalisally eyally gudiyll Sl slach (o sac JS dlda Lo 224 ga Gan ?
s?l}é'dl wbl.’l.é.o.ll g..C).éJl YA psdl aac

m; m, ! n 230y

Jlas 3529 o0 LN aac Cilygluall 3ac ousliyll G8lall gl aifds
doa U.I.I.I.IJQLI_Q_A U.CJ.OJ' 6 9-isaradl (§ sl U& drcyall
datis (gyisiyl eyl

awdl (Joa ailyga

OayiSINl Sy olai eyl oLatil TR L+ Jamog goiuwall pan | aipals

el s elall Blgll (yc sasy

)
35T Lgtd Milig yganll Jga 3Syit P cllall of S ELLAN Al GGl ZBLESH T BLadl QI JSdul o &
LA b (yayLSI¥ aalail Cilaial

Q Qo

s ¢lla plla

@ cbiotd)l diujao 31 n \__;-iJJiaLdli.o :




[u1]
I

1D solopulldio

‘-’Q:I“‘ Xlg 4—!' o’o»" O.:!f ‘00000 Ig Oe “SIL(J.SJ 'AS." AIA.Cf().;IO_‘I()JIg ?

ASllaac ald dsudl aac urthligall aSiiaac A ) Sl aac ad 2ac add
(my) ghaall | 3 Gamil | eirisl (m;) goiaall | (1) ey ps
gy LSINI e yadl eyl
(n)
1 ,+1 2 1 0 S 0 1
—
. 2 1 0 S 0
2’2 )
1 1
—5%3 6 3 -1,0,+1 D 1
1 1
I 2 1 0 0
2 2
1 1
—5%3 6 3 -1,0,+1 D 1 3
1 +1
2 2 10 5 _27_1707+17+2 d 2
1 +1 2 1 0 s 0
2’2
1 1
—50t5 6 3 ~1,0, +1 D 1
1.1 4
2' 2
1 1 10 5 -2,-1,0,+1,+2 d 2
—_—— ’+_
2 2
14 7 _37_27_1707+17+27+3 f 3
. _ e ()
e s?é .0 S?.C).AJI G 33 II 2‘:;-"';; |Io . e - ).A,I (,.IL “F’ G 33 O.Q " o»nz a*c}aJl ’AS_" QIA_CI
Cilsgluuodl
S7p7d7f‘69-‘-w [y0y gtifipes 0,1,2,3 (,.!huu’
~
aalgll cLLall B Gligyisiyl aliii glg (Nl psl alacl yua’ Lagl OLigyis!| Lguud’s Byall ;0 aagud &
alilall g (fyiall aSH re (LS gdl AN aS alac] juaiy
~
2 x (I) psd 2ae — CligyisSill (o o pall Goluall douw &
~
— Gl E8lellyLgic et (N) puriyll Goluall 5 CiligyiSIM Gguadll dowdl &
2N? = Gutlipll Golusall b CiligyiSINl (po Gguaill deull

At pSil slac o (ud Lagl Lgusd’ Byall b (40yLSH 399 pac :lolel sbaiundl Tasa oyt
Ouioyisl] (o it cueguny ¥ aalall ellall: e ?
. “« n.ng “» &'){j 4_!' & soee MIQJI ‘I I - " ‘.’:9 ‘zulg . “0 u_.g 919 - I"‘ . 09 "Slld.s.l o .’gl |AS." JIMT C)g
. . * - * * * * - ) L/ - . * . & - ; ¢ &
PS dotd Lagia JSI (igyiSIN NI LAl puciy (1o b D (riasd d.gu‘_,l,.q.ul asdl O!g¢s?1).9.oll asdl aac
2 pugSas Glyea

@SMI&U_’M 32 nt__siaJial-ﬂiO :




m‘)ﬁl oo‘ LA I m I ‘:'00“‘ .

LY droui aang N = 3 CLILS [af dayydl S .\I.\.cf;‘;mlw
3 = gutiyll aSll aac gimng N =3 Gutdyll Ldlhall soiua (A
0,1,2,...(I’]—1)<—2i§){a.llo.44+ma.’nlgcp,aﬂl.\.\.c (b

3—-1=2

s,p,d @92-‘-9)3“‘“9-'-‘“4“3‘-‘& 0,1,2:QJL‘|‘.IISQ.D

353p 3d :gd N=3 pugiyll Goluall ci b ducyall Cilygiuall dpou
=1,0, +1 «— @ddall (o apwai My Gughlidall asllsac (C

iquuat ¢— 0,1, 2 «— ddgludl | ads (5o

S eltall 0=m;<—0=1
D it ensta¥ -1,0,+1=m; —1=1
0 Gl el -2,-1,0,42,+1=m;«—2=1

— 5 5 0%y IS aill aSiu ells S (B ilhdall @Sl 32 (d

Ot Wl (59 Lusadl U-“ Cll.‘lg,.’fS.I%Ll $9adll doudl Cuual IA:I c&l.‘ng‘).‘fS.Igll O 3d U.I:).AJ| G otusadl G u.malﬂ“?}
axd GdSI Y aacg (N=3
(igyiSl] gty Ells JS @I 5 axd 5T gl [ (30 asd 5 asd 30 peyall goiuall (3
5 x 2 =10 :&8)ell (yo cowa’
2’ =2(3)" =18 guriyll Goucall ;B CiligyiSIN (po Gguaill doudl (D
N?=(3) =9 gusil gaiuall Gb &SIl ENBYIaae (C
d etel dued p edlal &9 S aalg ells Hgiq

Tualill ¢ glpll ¢ AL (ugdipll giusall [ M@uﬂ“ﬁ
0,1,2, ... (N-1) «— d&dlall o apuni [ ;o9b sl ac

n=2 [=0,1
n=4 l=0,1,2,3
n=>5 l1=0,1,2,3,4

@SMI&U_’M 33 nt__siaJial-ﬂiO :




B492491= l,aS.II..\.\.cQLSII.\! Q9 My ,nuumhw
—1,0, +1 « @il o atwat My Gudalisoll aSll aac

l:1 ml=_1,0,+1
[=2 m=-2,-1,0,+1,+2
=3 m, = —3,-2,-1,0,+1,+2,+3

Al A stacl Lohunt G20 Gy yall g Tunall 190y of Spanss Lo T

ﬂ:17l=0
n:27l:1
n:47l:3
n=2,l=1 2p
n=4,l=3 af

Mlyaﬂammaaa,{m”mmmhuw
n=2,l=0,m;=0
n=4,l=3,m;=-4
n=1,l=1,m;=-1

ﬂ=27 lZO7ml:0 aAT'.M
n=4,l=3,m,=-4 bl dlaiaall slacHl gyl m; deyd
n=1,l=1,m,; = -1 PITREN laiaall alac¥l zyla [ doys

ag! aSil alach o Lod (S ellally N=1 Guediyll goiuall oo aaly 39yiSl al (eagyasell Of Cuale mﬁ?
DSy
n=1,1=0,m;=0,m,=+;

@ cbiotd)l diujao 34 n \__;-iJJiaLdli.o :




o
i'=

=1

[u1]

ouiyll Goiuall 5 Cil.’ig).’fS.I%Ll $9adll doull cuual ,Afi L&L’ig).’f.ilg}l O 4 peyall Goluall douw ;‘u.ualnq“?}

-

[4] eyl dyg

axd A<l e aacg (N=4

CulEil ¢ JodI yuchiyll Ciligiuall | Hﬁumuw

0494 = llnS.II..\.A.cOISIBL OQ)KS.I?LIml Hﬁgmhw

m; =

m; =

il asll .\I.\.cL Ledund il dycyall Ciligiucall yoay of Cilyausa Lo I

n=3,l=0
n=4,l=2
n=3,l=2
n= , l= 19 CLLAI
n= , l= 9 ELLAI
n= , L= 9 ELLAI
Mleaﬁibmlga@mll,aﬂlalmfauw
n=3,l=2,m;=-2
n=2,l=2,m;=3
n=2,l=1,m;=1
st alacf laa of zaa AP
n=,l= ,m;=
n=,1l= ,m;=

35 n t__,i:IJial.dli.o A\ an



u \Sgua_j-l-l-lﬂrﬁ-lf-b -35-:3.-_7»5'_.:'_-1-'3 i1 i..i o Ji | AL EI':IL 4 i:'ﬁj 'g:F“

Gl guyall doalys Ja

uialidally ,cyally guriyll aSH slac (o sae JS3 guaiall ingl :ducciyll 3ySall : Jodl Jigull 7
cu])&-ﬁ-' Iy
CUall aaay badiyy (ueliyll oLl Galus Gle Jaug piingydi dloles Ja (g0 ziaac :gudiyll aSll sac v/

N 303kt 4l daysg Bloill (s pamy Jamag
D Bagagall dycybll Cllygiuall 3ac e Jayg yeiagyds dlales Ja (o Eiiaac 1gCyall asll aac v
[ 3oyl al yoyy cellall JSiliy bnyliyag ¢ gutlipll d8lall ggiuoll
Gerall Goluall ;B Y 3ac Lo Jaug yoiagyds dlalas Ja (3o gitsac iuuthalidall aSil 3se v/
M 305y 4l dayg (ELLAU GElyal olatidly by
uethalics (Jlas 3829 Gle Jag (il aSil slach I carialy Lia¥ ablidist ol aac glyeall aSil ase v/
O9yrLSINI J3& oladily balliyg LAl ;B awdd Joa adlyga dail (HgyisIMU
unthalieally gusdyll aSH slach (o sac S Laall padig G2 Gnialall aaaf s LI il
Blaill (e sany Jamag ELLall pany bty of pudiy :gugiyll aSH ac dpals
LA o awd’ Joa (9IS U3 of Olyga okl Gl ydics suithaliceall aSI 3ac Gpala
Taalyll Golucall 5 dicyall Ciliglucall ac gogil : il JiGull
4 = ducyhll Cligiuall sac Glillg N =4 ¢l gulyll Golucall
d geyall Ggiuall sl ane aaaf gyl Jlhull
5 — 1abla d el sac
N =4 gusdyll Golusall Lgrcgiuy Gill CiligyiSINl (o Goiaill ol il : (el Al (Gl
2n* = 2 (4)” = 32 = Quipll Goluall ;5 Gguaill CiligyiSil Gl EoMall cuua
o yISIl gaay CULb Joha Eullh (9ay TSN (ySay N :puadl s puualuell (JlGasa
(49 ey Varplidia Lisuglalice o Llae Mg Lo (iSOl anY Lgwat oSl stacl sl i goyisiil o3
ZIA amig Auadill 38135 Baly) & (,.m.nJaLnaA.II FOLN Ay (lguual asll alaci ‘_,.a al adldiall Qg).‘n‘_ilgll

W W W W & W

<

Ll
N=3 ,1=2 , :gually Gbadl ype Sl asil alacd 8AZy of 8yl (5 Lo ELLA 5 Say (2 pglasall Jluustl 2
1
ml :_47 ms == _E

=-2, M o Lel dlaiaall acdlls Clilwall o5 Glaiag i Guethlisall aSil aac dogd O3 el 3SayX v/
_1707+17+2

@ cbiotd)l diujao 36 n \__;-iJJiaLdli.o :




Aol Bangll dealye Ja

Ty 3043 cuay EBLAI (pa Baras CileaS le Ghdll Ele Ml cagla goday kel yucsl : Il Jlgul ?
alla) uch Al (sgiuual Lgldiy un oyl Baaas Al ST ragyargdl JLe Cilyad Cnl.’ng).‘n‘S.Ig!I oi v
Zloal Gim Le Lgucdy Baaanll Ehliall LT 25 4T ylyETwdll sgal Of CiligyiSINl sam Culi Ng (ByLiYl
ilnaiy kghi S o yglatig difigin
(Bylia (pagyaud By (e Byabiall cadall gl (po aaed Liadai Loy yolaall Sl JLay : Sl Jlhul 2
LA Al e c_uaf,n.n S puyal
. ES . & oo os £
(2) @Byl Lglioy ill gladdll &5l sal (a
n=2 @b quual Ny Gl geuall I N, G Gotucall (1o (995 (eyiSIM JLALNI

3 Ottglucadl gty A8l
n=1 2.18 X 10718 =gy ayy el Ry,
AE =R ( - - )
— 'H n12 n22
1 1 1 1
AE =218 x1 —18(—— —) = 218x1 -18(—— —)
8x 10 77 3 8% 10 279
= 2.18x 10718 (i - i) =2.18x 10718 <i) = 0.303 x 10718]
' 36 36 ' 36 '

0.303 X 10718] = glady iln
£ * o o0 - B3 . . & ° & . . AR
X pal S?.‘QAJI sguall ddlaia ;0 3lay(3) pdyl aliay gall gleuddl catla (LS 5] Ll (b
. - L2304 * . * ; * . - * * . 000
Ortgriuadl oy dslall @90 cuuass (N Jodl g ousall I N, iyl Gotuadl (o (954 ug,.nS.I;LI Jral
2.18 X 10718 =gy sy il Ry

1 1
o = Ry (- 1)

ni?  ny?
1 1 1 1
AE = 2,18 X 10-18 (—_ _) 218 x 10-18 <_ _ _>
16 112 42 = 1 16
= 218X '18<———)= 18 x ‘18<—>= 04 x 10718
218X 1071 (=~ —) = 218 x 1071 (=) = 2.04x 107%¢]

2.04 X 10718 ] = gladil d3la
dagall Jalag aaylll culuwal giall Gy (99l aS ELL (9938 aadiu (C
E  2.04x10718

VT hT 663 x10-3%].5

K—C— 3x108m/s 968 x 10-
T 031x10Hz m

:350—800NM (ipall Glaill (pain Lgcgig ()Lidl ylogils I dagall doxd Joad
9.68 X108m =96.8x10"°m =96.8nm =~ 97 nm

- & . - * & . 3 & > - . * . - & . & £Y3
gh.AJI Clecdl lhgha 2o ailigy pthaiuc dg Lg.{).AJl 1 cadall glad o Codiall &Lﬁ.l.l.l;2| &

= 0.31 X 10'°Hz

@ cbiotd)l diujao 37 n \__;-iJJiaLdli.o :




. 00 . R . * z . > D Rd £
7 2;;1 Mpdtudll dlla I 3yadl 3agc aic Lersa caddall laghald sac Eiciwl d
srore . o w1 e e . £
l - He Jadiliow UJLn.Ing &yl s9iucall g0 OJL@II alc Og).d.l?l adl Jag §otuwn el v
\ (ol Gotusal) ylyiiudl soue il Cilyaill (po cllaial
- * * . . * 3 * * o0 ; -
o Oatgiuall (o Byall clgSan diyhay of puyll Gle apun’ -

4—1=3  Ouugiucall (s §yall
34241=6 — (3)Hsall clgSan
O8yISIY Bage aic pulyll oluall b Byliall (suagyrugll 353 (s Bysbiall gladifl Adlia aal:p iyl Ji5ull ?
Al Goucall ol Lgd

n1:2 N,=4
AE = R (1 1)
H\n,2  n,2
11 1 1
AE—218><1018< ——)—218x1018<———>
6 a2 ¥ 12 4 16
18 (22 )\ _ —18 (24 _ -18
= 218 x 10~ (64 64) 218 x 10 (64) 0.41 x 1019

0.41 X 10718 | = gladl 43l
@55 a5 lyle yall Jrgusil Lgio il QI Aiypball 551 (64 (30 Uay 16 322l Ciloliall 2ea g% Lim gl
bl Lo ayadil alisll Skl Juasi o Lgansy Cilaliall ciyia g Adliall
400nm  450mm  S00nm  550nm  600nm  650nm 700 nm i cadda (et gl ‘_,.&I Sl OuJAT:OML’AJI JIgaudl ?
Ol Oillandl (e caal @ a9yl Byad
Bl SIS 3] (9 LSINl ate JALiy I gaiuall a8y 221 (3
o U..L..u Goiucadl (Ml G (e Goalidl sgiall (ygigD
Ja=(0.21 Ry)
0.21 Ry = &iliall Gyd = Euagiall (otigall &l Cua N,=2 Eua N, @l Aol N @) cigliaal
ailday (otighll dila (Y adasgeil Gelad 2,18 X 10718 =gy sy cli Ry

08 = (- )

0.21 Ry ( 1)
Ry 22 n,2

n,2 4
——0.04
ny?
1
'I’lzz :WZZS
’:’ nz == V25 - 5




Ablall Ggiua aB) (e yroy 4 cullully N ey Of pais X
Oeagyasell 8yal yall cadall (pain algly ball fam g3ge aaaf (D
3 3 .‘ & 3 . .
0.21 Ry = gladifl &l Ol &ua aiaga Jobag saayi quun’ v/

E= 021 x218x 10718 = 0.46 x 10718
E = hv
0.46 x 10718]

T 663 X 10-3% .5

C 3 x 108 m/s

= — = = . X -8 =
A = 0,069 < 10%m 435 X 107°m = 435nm

&)l Ll aligly fiyall calall dilnig b pliy
Goiuall Gl L giusall (o (HoyiSINl JAid @)U dbliall ylake (e (Rpy) dday seeh:puakiatt Jlguat ?
O29)3ell 33 B ualddl
M=2 N=5 Eya gy Sl Aoy Gugluall (o dllall Gyd igliaall v/

1 1
= R (5 )

AE = R (1 1>—R (1 1)
— TH\p2 52)7 TH\4 25
25 4

21
= Ry(— — —) =Ry (—=)=021R
H<100 100) H(100) 021 Ry ]
culls Bac cilaga Gaiaydl Aoyl aaATust s budl Jlhuull ?

e FM |90MHz| | (O B dalisg Glalia Il aagall Ly b itliie Cilaayi
‘dmnqu‘k‘ Jm o }1<0H3: Cilaayill oam (yag allell clail Caliag D dnuly Glliag
i e | a3y JSI Gagall Jokatl a2l (a
1 MHz = 10°Hz i¥issall (1 33yl Jgai FM daga ok slagy v/

90 X 10%Hz = aayill

= 0.069 x 10°Hz

E
V=h

C _ 3x10°m/s

h=—= SoxToem, = 0033 X 10?m = 3.3m
1 KHz = 103Hz (ipselt ol 3ayill Joai AM dage Joba slasy v/
1035 x 103Hz = aaydll
x=£= 3 X107 m/s = 0.0029 x 10°m =290 m
v 1035x 103Hz )
a3y JSI dlelasll jgligall Ll aal (D
FM da4ad
E=hv= 663x1073*x90 x 10° =596.7 x 10728]
AM dagal

E=hv= 663%x1073"x1035x% 103 =6862 x 10731

@ cbiotd)l diujao 39 n \__;-iJJiaLdli.o :




B dagall JSii z3g03 T A dagall zagal FM dagal aayill Jiaylegdd (C

290 m =AM dage Jsh iy 3.3 m=FM dage Jobo v/
B :ysil gn FM zlgel puyl cosdioll (sl
sqiall Cagla Julaty cllall ale aigy:(polill Jigutl 7
lnghaa ygla%i 3] dgiligSa hyeil pgaill (e yaliall
Jlsbll yalaial dagiy daies Ghaill jalaieXl
yaliall (it Sy laghill shm Julatiyg (aaill 9o b dilaosll Cloguwall Cilyal dawlgy deagall
ARy urdaliagygSil cacall (1o el 3l Gl hadall (e «paill digSall dialall yalinlly el
cagall le daings (ag)atell galaial laghi
Pl Gagall Jalall (3
R LAl g (3] cagys aayilly yady dagall Joha OLo Gauail Gga Ligalillels v/
Joba¥il Gagall Yol (b
Z il gan 3] iy aayilly agyy Gagall Joh OLb peall dga Ligail Lals v/
oAedl aayill (C
R il g ] (puadil dagall Joh aic dhlall agyig aayill ayyy v/
Wl g3 (d
Z kil g 13 cdagall Joba ayyag a3yl iy Losic ddlall Jai v/
(0 dasy 303 O cuage odl (ol Lebigali Cullatly (Jagas Goiuns (b Bylle (429yaum By il Jlull 2
T3Sl arh 3agy Gl Goluall @by La -Joa (0. 11 Rpyp) Liylaiio Gl

PYYEN Ll g gLucall Lé)-l—l Ay Gl ANy (3l (puy ASlall §yd ylade gm JlGudl (B Cldaesll vV

* £ . X3 & IR e 4 o0 . . * . 3 .
N,=00 (294 (Hgl) deage diadu Lgd zrain 3yall oadatiy Og).d.l?l Z 33 caoilgdUl 59w gy
n="77

n,?
1
— =011
ny :
2 _
=011
n,2=91~9
S n, =v9=3




B solbopull i =27 Y gl gubliall bl - b aiudyl aduiga

o Jodl ounall (Il apsy Gous (o (ayiSIl Bagel Golyall pladifl age Job OIS [af :pdiball Jlhul ?
:aals f3Tagili (121) 9 (en9yasell By
gladill hn dla (3
121 X 107° m :yie Ml dagall Joha Joau v/
C 3x108m/s

= = 0.025 x 10Y7H
X 121x10-om 2025 x 107 Hz

E=hv=663x10"3*x0.025 x 107 =0.166 x 10717
Oa¥iSIYl ate le @l GLedl gaiusall aBy (D
N, = ? ole¥l goiuwall cigliaan, =1 v/

v =

AE = R ( t 1 )
A n12 nz2
11
0.166 X 10-17 = 2.18 x 10-18 <—— _)
12 n,?
0.166 x 10~17 B ( 1 )
218 x 1018 1,2
1
0.076 x 10*1 = (1 _ _2>
n,
1
— =1-076 = 0.24
n,
1
Tl_22 = 0.24
n,?> = 4.16 =~ 4
‘:‘ nZ = \/Z = 2

5yaa Cuwall (JalS gupe cuydl JLIALS Ciage aiaum 3ac om0 (s gpilic 3ac N oS Of gl ¥
N=3 Oayiy (udpll AU sac piic galadl Jlguull ?
Qdladaall decyall Cilygiwall sac ls (8
3 — Lmaac gl gurlipll Golucall WSyl Sl Lguwd’ o ducyall Cligiuall v/
T sailusall Iam 5 &Yl sac Le (D
N’=(3)’=9 «— ddMell cuwa v/
9§ 9iusall am Lgcc gy g,fg,:.%g:m CiligyiSINI (po Gguadll dawlils (C
2N*=2 (3)’=18 «— &ddlell cuua v
A1) deyall ast slaci as Lo (d
0,1,2 «—lindjlan=3Lik v
Ot il (e JS o5 Gprall GeaSIl aill 6 eyl Goiusall yoy piiiad :yifie (UL JlGaul ?
l=0 (n=2 (a
2S < Sgm gejall ng.wlgg:.ml oyl ggiuall v
l=1 cn=4 D

@ cbiotd)l diujao 41 n \__;-iJJiaLdli.o :




4D — P od yeyall Goiusally galpll ugdyll goiuall v/
iy Lo lon I dagaiall el hoy Joa Byta gl 1y i it ?
19 99y LI Guage pailias 3529 Gl yidus @il GalyLoXl of zhgeill —1

Oy el elyl -
290y Zaged -

9l SLlSeall g0l

194 ZAgad -
3 Byl (e yot Lgoad il 3ySall —2
at galA oladily JSiig pan el JsI - -

olgiuca yalsey alla peeifi X ug,.d.l;l a8l

drage — Al daga)e dada cginall

Cnl_’ng,.’n’j.lgll (0 8a3a0 dew gotws JSI -
i yeyall aSll saey dagiyell ddiliyaall Gualill -3
Slgdl (yc aodl Jans -

Clall plell JSddl -

CLLAL Glyall slatidl -

dyell sbail -
(4l pailadll Gaal 5 auwdl aalgll iyl galusall (ada ENEN (D) @S] Lot X -4

Gl yall oLyl
Jsddl - -
sl -
CiligyISINl (3o dll  —
18 (N=3) Sl Guripll Gaiuall oo I ENBYI 3ac -5
edlai3 -

Dl 6 -

1518 -
198 (N=5) uoalddl Juriyll Goiwall ;5 2295 2% g.‘fJI &LJQ).'LS.I;I RY ..\A.C).’I.Sf -6

Gligyisil5 -

@ cbiotd)l diujao 42 n \__;-iJJiaLdli.o :




Ciligyis10 -
Ligyisll 25 -

LigyisI{ 50 -

qasilaae g cliall s?.’cI).Z:JI slalidl saniy -7
pupll -
geradl -
guthalisoll -

gb * II —
s £ e e e - - £ vese . . o) ® . 00000 00 se0e . . o -
2ot Lo Livced (3lgdll (e asl dalla Cilygiuua I ung).nS.I;I il dalall 3yall galuisl aic —8

gjl_”.gj.ll&”.&.’ﬂl -
Byliall Byadl -

Gyall Caglall -

19 (4f) eyl ¢oTuall arcaiun CiligyiSIYl (po 3ac uall -9
Oliayisy -

ciligyisi 10

ciligyisil 6

LigyiSil 14

19 ol Tate go yaslaiy @il ayll —10

J—QJJ Eg_QJ.O_” aall N
¢lla (na aligyisiiiiaac 3s' -
(e joll ingiwall 2p° -

4f? -
:g S Goluall ;5 (ygyiSl] 3924 dlatanll decyall Ciligiuoll 3ac—11

Ciligiuws 3 -
Ciligiuws 9 -
Cligilwea 12 -

Cligilwos 16 -

@ cbiotd)l diujao 43 n \__;-iJJiaLdli.o :




R

Al QLS 8 ga dudgall cilyliaNl Aliud Slslas Ja

yott O St g gl G2kt ccagl SLEEA 2T B 30231 0Ly ol 3015 yats ol Y5t ?
;o Wl y 1Ml Cagtall

600—650NM -
500—-550NnMm -
450-500NmM -

400 — 450 NM -
400 — 450 NM =g (5] (Gage Jok J3lg 1By yisHl g f Gl yisM caglall v/
@yall caglall IS 131 (3))g yeal cagla Uh.« al 5f 3295 da piaial @yall Cadall culia (uya : AL Gl ?
£ eve o N . - N .. - ss 000 vo 00 N .. - Py YR . o o
ol glel dsla sg91iun (o atage aic Og).nS.I;XI Logits Jdidy dsllall (yttglins (ot dolladl 990 2o @19y

; 00;0000 e
1Ot (yallfaaddl Gy coeald (S5 A8l gg'iue

n=3 o e s TN e Vs £
l MQJJIM,QJQ.IIhgha&ag.ﬁlgugdlog‘pﬂ;ldpemgdmm,uuﬁ -
n=2 Ailall dlaiag Cilygiucs 4905 3924 gulul Lc Lmygels
sauupll 0 LaS Glalag baghad &I 241 =3  «— (2) Hyall clgSan vV
n=1 *

Latisaicl Gl puudl Ligee ccagln JSI Gadlgall dhlall Goiue saal -
LaSg caagall Joka (Jog 3ayill aly Adlall Cualy LolS Eota ((ytgiuse gl (s Gla §yo Jolg yusl aaay v/

paiil alage Job Gyl cathall Laly gl aiaga Joba paalll ciulall L5 alat
sayd Lol gm IilLig s Ja3I Al CULN Goucall (pa (HayiSIfl JaTiylasic (3aSy dhla Byd yusi
B3l caghall o 3] Aaga Jobo yuaily
Lals aid Liale dua (S Il S Gaiusall oty (99 iSIfl Jaliy Loaie (oS ddlia By (ol
o [3f (Aiaga Jobo ysly sy 51 0 LI ((poTucall 3y ABLAN §yd S Blalll (o LinalLyl
yoadl Caglall

@SMI&U_’M 44 nt__siaJial-ﬂiO :




0D solopll i === Yglihgulall Jmall - pble" xiudgl aiuga

daygally igyiSINl @iyo il ALl Bangll

zuylgédgéﬁ_" .n n;“ .

)

2. 8.18. 32 6™ dpuctlipll 4aLE M ounill Gowll pladiuly :ayadll igyiSI¥l gryeill &

Ciligyisii 8 (e aiya ¥ yuAN Bl o Blelyo go
-

dl)l&i!lg drcyall Ciligiluall alaAiisuly U.ng).d.l?l &hoill drarsS3aagll odm (0 aleiiw
Goluall zlling = Al zlhuag :3als]

Lillaws Uil e’ Lgils Ligyisl camSi Lanicg diage Ligl gl Lails LigyiSll Byall aiatilaaic &

Clain (5 aylidiill Loy (il hghi (B Gyyall Sacl aylyi Lo (Blalel ¢ gygall Joaall cuiyd ai
dyagasil hghill Gb yaliall

~

O gf §oLlua ).nST @y g Bygall @y («g39:dl Jgaadl U-“ Cilyga guu B9 «Cilyga 1 dads i laghAll Gauws 14
Yt

Ad) dcgean yiic dtilel 29 ile gaayg 1 dsagasll hghAll Goauwt
ES EVPPvIN| of L o paiall CligyiSINl ssc g dcganall
Jaaall yee dapgall pailnilly (AdETNl :palic clilagles | dlagw
g)g..\JI

CALalAll g ALecill Cullélly austi s JSEUI o dialill Geganall yualic

“I,,,'" & J| A U-IL ..ml. il dSQ [|T.\9 o ] s \ ’“;"39

wilegoaoll Jalizll
alyidl
12 3 4 5 6 7 8
1 n He
2 B C N O F Ne
Sl Na [ mig| Bs »san
S o sc 7| v | [unFo co| W cu 2n] ] co FRCHETR
Sl 5[+ 2w o 7 [T o g [ 5o SRR
. EEDERREERRDREER « -
A ¥ [RaAc)
p , ™)
et yeuadl aanll gmg gyall 32zl Ladila padio (g riSIll gyolll B
ii“:ﬁ“ﬂ\B padiu ¥ (fligyisll aae Go Lad yusy aM (paielljoy Gob
— _0 [asiil] GLisH ssal N
Oxygen— "2, G9lucs gy (Blaill ;b deagall Ciligligydl aac :gyall aasll cayyel
s ol 15,999 - Aaleiall Byall 5 CiligyiSINl aac
wligyigailly 2.6, &jeul b 3

Gigpialll

@SMI&U_’M 45 nt__siaJial-ﬂiO :




s = - | bl € 0 i it i:' § AT T |l i i T i i
srses- - 2 g hguiljall Jmal = pile™ uxindgl drmga =
1 8
1A VIIA . R 3 £ e . ‘q"‘?}
He A9)9 gyl saell daal (@oyadl Jgaadl (o 1
2 3 4 5 & 7 e
A i m w v A - :"“II.?.II Leall ‘D‘JQAJI
B|(C N |O | F |Ne
Boron Carbon Mitrogen Orygen Fluorine Nean
o T i e s s . N . -
A s B s G|A NG Os
I r
= 0w TR Y | e % :P ygauall m
& = = u * = |
£ So 423 8 K ‘Ra paaiyt =
a5l
- |
S 22228 :Na pgzagall
=TT 1 Br agyul
Tl |Pb | Bi | Po | At | Rn ‘Dl Aoy
Thallium Lead Bismuith | Polonium | Astatine Radan
s Msmir | W | DRl aifmsr | sk
13 114 116 17 18
Nihonium HEL hMleMcn Lnu-nvm 1-3-.: 9-&
sshun | sintes | sdute | miies | sdnbe | sdnsn

; * ‘ ; * * *
Jadl puyallylghayyg deypdl asll slacy dogeg deyyw dealye

(P
Blgill (yc sany Janag aililng (HayiSiyl caati aSil alac] &
'S
NS . . . £ & b s . £ "
(Al Golunall (30 y5glally D lagy @i S eyall dd axh Jodl gusdpll Goluell &
oty G yall Ciluguall ;5 JAlallg aulyll oiucall (pa f g Culill goZuall o d g
3P Culill ggiuall (o
=y
ol e e £ £ . .o e o oo B A W “w 5 s
ELLall ] cdsydl aSdl alacl aud yudd Logd Lgauds 3 yall g Oti9yisdl 3989 pac :gm UJQLI ale il las &
x> o) . . . - 3 £
lads Yligyisll s 9uadll alew G0 G9lus gx aalgdl
e .

o£ e e . o - o o F . o o )
asHlalg delsil afligyisif sacy GEP0 G9iun JS asd pSails Ol ago QJLnJI doaadl PLA O

dsuull aac ithlioall aSilaae ad Asllsac add kYY)
o Gosaill | ey (my) (D) gesalt | goucet
&I.’lg).’fj.l;!l L?.c).aJI

6 3 _1707+1 1 p

10 5 -2,-1,0,+1,+2 2 d

14 7 -3,-2,-1,0,+1,+2,+3 3 f

@ cbiotd)l diujao 46 n \__;-iJJiaLdli.o :




* * * * * ;
Salyald g.lgyﬂgl &9l : ol uyadl

oy ISIYl pheill A

e_/h;,;ué,;_él Cogaadl gdgﬁﬂ;xl &9l Aulis 404S agd pahalwy adlill alXall A o &

IS

- 3 . . oo S £ 3 . :,,f /

rn S\ S) P, Oy f gesall goluall joy Jud arisig 1 (o lagy N utdpll Golucall Ay

i o odel dogbya eyall Golusall EL 5 Bagagall CiligyiSI¥l aac Sy &

OIS 1] P g yall Gailuall b ciligyiSil (push I GigyiShll gieill Afdale ?
Talyll g (uetdipll 5 9iuall
4p°
QL g yutipll Gatusall OIS 1] 0 Geyhll Goiluall b Ciligyisi| yiic I gy <INl piyglll dlda Lo ?
3d"

Syl gy iKYl ol aclyhy Gl

)

daliAall dalall Cilygiuc 309 Byl (0 Ciligyist X e iy duloc <3 (gyiS] pL &yl cadymsi w
c., - . o e o5 . . & - £ ?
.uLng;.nS.I?!l &4)9- slil Lgrclyy aclgallg Galeadl il oD L ¢

@aclalll sl QL‘IégffA.'l.A -1

Aligm 3acld -2
Byall (o ylyiludl ATl 1 gy iSINl @yelll Aic acladll sam iy
e e e e . o o F & . £ I IR or
Oeal u,g.ng).nSJ; Al gy X aalgll cllall Gl Coeany zs?lngJ aleclu! lae biagl asied tacud
. - * ; -* . *” *” . * - . .. . *” * g0
g LaS adgmg glidgl :(giacldll jleial adle yyd ) Baladl ales gLidl Lo culllall asiey :dage dlaadle
| FRWTY. ¢9LQ97:3.’99)&.AJI EOLUI aclgall slaicl yyd gf clisdl

e yall Ciligiuall Gle CiligyISIl gi)as] gldyl Tare

Al L il yiSIly EINLNI £3ial <5 glidal Tate cagpeli
A A3lall Gaius al o Ul CiligyiSIdl £)e% Cuny dgilila
Guc)oll Wbgiwell yo AUl 6aUj aalall |“| il c’_’1|...! o M ":I .

Gaclalill slodl ioiy (Juadl duiloll :glidgl dals &
.

axaill Jaf o [abdoX gaclaill slidl] auyll am Lafils Gt &
oIyl

o

‘o 'S8

T g
=4 , /gz{ Cilugiueall cugy (M + [) dudalyy 430 Lo anicl cugiyill fam &
S /;///);//./; et aie (ydtwl ysYl at¥ (dSla GLell Il Y531 (o decyal

Byall o CuligyisIyl

@SMI&-UJJJ.O 47 ngi:ﬂam :




-

2 solbpullps waiss me glibguiliall Jmall - piite™ guxindgl drmga s

[u1]

roud (pe oyl fam il Ghbay of
1s, 2s, 2p, 3s, 3p, 4s, 3d, 4p, Ss, 4d, Sp

:ad s Cilghi &M.u“. e yadl §oiluall A8l Ccwnl
HEID Golune JSI Ll o yall aSil doyd -1

g radl Goilucall yo) (D) geyall asIl days
S 0
D 1
d 2
f 3

M+ D) 4t E3Mall YA (o usdyll asdl doud &0 u.C_).AJl @sdl dosd ol -2
aslka U.ch aif oliza o=yl Goiluall )-nSSII g90axlly
CiligyLSIfLy Eliay 2 dla SOl poyd gatue 3 JOHI M Il HALI LSS (M + D) gaeaall olusi 3] -3
A
dhla Le¥l I dhla (S5 (yo Lautipg Aullill de yall cilygTusall Glka cuual 1!
5d 4s 1s 3s 7p 5f 3d 3p

e yall Golusall m @ m+1D
50 5 2 7
4s 4 0 4
1S 1 0 1
3s 3 0 3
7S 7 0 7
5f 5 3 8
3d 3 2 5
3P 3 1 4

4 =ggonnys 4S / 3P :Oleeyill Gligiuall agliiiy —1
3D amg N = 3 YA (udpll goiuall oy Jary gl g Al Js3
50 9 &l Jo3I (7 = gganas 7S / 50 :leeyall Gligluall asldiiy —2
a3 Ty s LMl Il J531 (30 g Lucall o EBLAN agly —3
= 1S <35 < 3p <4s5<3d <5d < 7s< 5f

@SMI&-UJJJ.O 48 ngi:ﬂam :




oS T . - e . .o o
e e ouipll Gouall Of ady 30 Juh 4S b CiligyiSIYl Jods copuws yaus 7
T . ¢
cuuui:a'!wll\ — cd_lou.nfn‘)ll G99 (o lcl S
yist as¥ Ul atin a1 Slais 5 <o 30 il Laiyy 4 <0 4S Gl oY
Myl
3p < 45 < 3d teaiydl am 0 &
3d 93D (o 4S Ak Eua 3D eyhll Golucall (pa leay JAlaS Giaay
Lgiila 39 Liaclat Aol doeyall cilgiuall iyl :36 dadum (2) Gaail ?
50 3d 6p 5d 7p

e yall Goiuall m (A m+ 0D
50 5 1 6
3d 3 2 5
6P 6 1 7
50 5 2 7
70 7 1 8

3d <5p < 5d < 6p<7p

(031 s Cilig ISl @iye] Algam Bacld

)

el slaily aalgll eyl Goiuall NS GLe Bayaia 3yguny CiligyiSINl £39% ¢ Algm Bacld cayyali
ouSles fidea olatly MBI Il CiligyISl (3o (i Lo AoLia] A% cauis
S puslas slatly Aeaill aglas A% alg J olalily EINHI JS o Cilig XY Mol cassu yauh 7
CilggLusall EANST JAla ELigyLSIN (yas yOLUN (pa JSHI yaiilly EoLall (30 uadl aall yogy @haill Iam HX
dgeyal
Talgm Backh 33 GiayiSll @eill (po ity ke 7
aalgll e yall Gglusall ST B Bayaiall CiligyiSyl aac dbyas prlaius
:hid (yrighiy aigm Bacld 399 CNBYI Jala CiligyiSIl @ yyek duys @
7=f5=d3=pd=85esh solus I Y 2ac yS2Ls -1
(0 252 i (e S aguu (ga) Jpll oy SILBHI IS (7B salyd sluscell (o Gy CilioyiSill g6% -2
JasSll g (pusie) ol slail pusic eling el (e Loy CiligyiShil daghhal ¢yaT 8y dylal
cdidiig ¥ Gia cliall Jias g ISl Gyl @Yl LSt (Lol of Jaull Jhll puy Liay o) ags ¥ -3

! NN et it

S P d

@SMI&U_’M 49 nt__siaJial-ﬂiO :




D) solapudlfe =727 “*Ygiirguilall fnall - pble" (aviundyl drmga ™

(3320 aigm Back cuuny Guadll d &N Lo Ciligyisi] dapul (ugyiSiil piyeill cuisf :36ya (1) Gaal ?
Bagaiall Cnl.‘:g,.‘n‘S.I;I Aac
d7 ciligyisSl de g Gow duwed d el sac
(O] ciligyTSl oLy Jaudt aguly Gaglpell g2 af [ducad] oSl agul ¢l sluctll (po goiyoiily fass
&G Bayaiall Ciligyisi¥l aac
PR

d
. o o e £ o & .
ad’ U.CJ.OJ' $9uall (gualudl ogJ.nS.I%LI Al alacl saa ¢ @uladl JLiodl o..oﬂq“?}
Lg! dlunll Silddellg Laliale Ll asll .\I.\.s:f)S‘.\.'f.'n -
. . . . £ . o oe e PO & . . o e ee e o) . L
aaali gadaiudg guslwll og,.d.l?l &894 yhaid (@ludl @gdadl Jlia g LoS adgm 3acld 999 uLng,.nS.I;XI &394
mg 9 1My
usSe ()20 oladil 2w d eILaf Y ngII Cllall o gduy : pualudl QQJJ'SJ‘ZI
PSl datdg ccuagall (ol calludl (o Gotasdl (I gluctdl (o ardll caliy L m; = —2 ulaliéll @Sl dotd
, £ £ L
Sl u-'L“-'X mg = —E gJ)&-Aﬂ

Nt 1t

-2 -1 0 +1 +2

)

By Byall B (9yisll @3 aSil sacl agaat:le Liacku slgm Backh §hg Y (e giolll &

ALyl gLl AN ay (g yiSINI @ ryal

CiligyLSIlly 2 gLall Lonlgiue I3l ¢ Miaky iath SALerull Cilyliall Cilys Yiati ay &

ALl clylall Aoy yAN1 yaliall iy CiligyiSIl @9t (o Al (e &
&oll 5 Lalilay @l Juddl jliall 3oy Lglan Jagd delalall Cilygiucall Jlagriud

Sall) suaial)

1s’ 2 He Helium 2 s:lig!!
15%2572p® 10 Ne Neon &5l
1s?2s"2pf3s*3p© 18 Ar Argon (& )Y
15°25?2p®35°3p°3d'%4s%4p® 36 Kr Krypton ¢ si <)
porlen Og gLyl O9ienys NEE) 093l
He woNe 1A 36Kr 54XE sshN
139l 2 39l 3 39l 4 39l 5 3yg.ll 6 5yg.ll

(88) ;10,411 Guijro

50

n k__,j:a_ji almio yailli dnnio




221 nary gguiljall Jimal - puble" (uxindgl drmga

= Cilia TSI gl Lol (aglAll @ourall ALl Ll yusai

i ! : (1 % . * * o000 £33 . R
Other Sfl ‘9?39"“' Joadl g yaliell g“'—'—‘ Jelaiti g [aJ-AIAQ 8ydiuwn ;| I..\.ng]

Elements

n“ ”‘I " &9)&." uﬁ&l_]g ”SI;I * o o0 29 . S"! Le-o'l

a l pouligll by duyal Clalgilly 3yiliall Ciligllly subaliall Sef :jle ?
‘ Ciljlell dudey diylia dindAiall afolis —1
E‘S'w:':ff a ' bl of JLoiiiidll (s yitq plu yad (ol JE -2

' saall of LSl (' yud LiaT (L pgalegll JLE peindigle 7

beasl abolic’ G181 (Y

Si 9 (7 gyall masc) N (ayall (pa I sl Gl E¥ay 0y iSI¥l @oiyoill uisl :36 Gadun (3) Giail ?
:(14 g):\JI Laasac)

Jdl el dldag poelll | gy iSINl yalll | gyl dasll | aswly puaiell ey
[He] 2s%2p? 1s22s%2p? 7 N
2 g,?.\ll oaac ageligll RYEVSviy
[Ne] 3523p? 1522522p°%3523p? 14 Si
10 gyl o3ac ol YL wawer
< Cu guadlg Cr PySll g yiaic :pago

)

1ol Glaall g eill O3 (plad yii giied (L Lilaah glibal gaclalll slivll alaiiuly CiligyiSIyl Licyy &
oLl Taga (3 (L Colalll YA (3o @blall o5
2Cr = 18%28%2p°3s%3pfas?3d*
d LS (o Gayisl] s eyisl itun 95y ia Gliss aiai S g Gliss caatd geyall goluall a5 O zuasall Gladll
1 aelaall @i)gill miayg [dSla (L]
2Cr = 18%25°2p°%35%3p4s'3d°

2»CU = 15%2572p°35%3p°4s?3d’
:Ma;q.ule,!wul&qg‘,iﬁmmogsﬂuhf,ﬁuamsgfmudgs,ulgghmwgsﬂgfegmlgm_ul
22CU = 15%2872p°3s’3p°4s'30"

O Sadl (pualinll dedy &9+ (= gulallly agysdl GJ.IA.I&J U.ng,.nﬂ;xl &l aling:39a Ciagll doia’d ?
QOMWIAN A
P T O—“ A .« e Qf i Sols I:.\l Ijl v o IQ LﬁL’j .’.s‘l OQ-S-] d _ ..“ J.EIJ| aalall ClLJ . o‘z

£ % 204S G4l &4|-i'-"3é

@SM|&UJ:.O 51 ngaﬂam :



D) solbpllage =722 “Yglitguliall mall - piite" (juxindgl drmga ™

(ALl Syl Ay 6yAT Bye arisl o glibgl Tase 3g Joaadl B Glill yualiall igyiSIYl giyaill cuis P

e e o

Algd 3acld §og Bayaiall Cnl_’ng).’n’_ilgll 2ac agaatgo
SN - S H,Li,C,N,O,F,Na

n=2 (,//_ o (o2l sl 227 ¥] g9l Jgaadl (o paiall yall arell 3aak —1
= BT B paaidles of dawg Ligads aiigaty gaclaiil il pugll asiZu -2
e ‘_m/, m//mj CilsgLucall ay Jarlul ALl pualiall (po g3 3ae ciydl 1) ylats -3
" -"E// /’m/ [0 Oasgd (o] Joddl puninll jay Lgic Linge pialy dlalall
e (E!/ "/m i @l Goluall 5 Mg Backd $g CiligyiSiil grygiyfay —4
" '/m o Bayaiall CiligyiSIMl aac daall «CuligyiSINI g o aic
CiligyiSIdl sac D Cilig LSyl Jill Aoy piyeill | loyiSIl gdieill | gyl asall | aswly paiall oy
Bayaiell Gotuall eIl el
)AASII gs).éJl
T 18 1s' 1 H
1 i) 0429yl
[He]2s' 1s%2s' 3 Li
! T 2 gj.ul XY 'agﬁJﬁ.ng .AQ-I-I-IJ
T T [He] 2s%2p? 1s22s%2p? 6 C
2 2 g)'.ul saac agtligll RY-YIL
[He] 2s22p? 1s8225822p3 7 N
3 T T T 2 gJZ\JI saac agclegll Qa9
[He] 2s22p® 1s72s%2p° 9 F
! T T T 2 gynll oaac pgulegll ST
[Nej3s’ 1s2282pF3s’ 1 Na
! T 10 g)’AJI saac (gl PAgiagia

O8Sabeull By3 8 AN (99 yZSIM Sl alach a2 &t
2 2 TR £ e . o oo o 55 oye e “ .
[Ne] 3s%3p ettt el Aoy gl dyalyicdl ddyylally glibyl [ate le CiligyiSINl £)g'
o; - - . ) . * 23 * o0 . . *” e
3p2 FYES:] g.:;).aJI & 9l e ungJ-lS.I;l &9 yhall :adgm 3acld g —
*

LI

-1 0 +1

1 " . “ e
mS=+E 913.6.4“'45."2.4*&9]‘“1:0 9.|.|.|.0|’JQLI.9.AJ|'AS.||4.A.‘I‘.$
n=3 [|l=1

@SMI&-UJJJ.O 52 ngi:ﬂam :



"“':i'_ijgrﬂ‘f'@ﬂfi'[]ﬁjl | H._J_LB-E:_,JL 4 i"ﬁ:.[-‘.'lﬁg:?"’—

Byl ;2 28 (HgpiSIM lydall aSIl 3ac 2aa A 7N Gragldll paial 9y SINl @yglll cuisl ”DW}
B8ayaiall &L’ng,.’n’j.lgll Aac aaag
30 = @9l Joadl (o aa Al (paylAll g)’.\ll Aasell =
15°25%2p°353p°%45"3d" :gaclalll sliglly Ciligyisiil g)gs ™
18 = @gyall saac Eoa (a& ¥l o LU Jui puaic sl
18[Ar] 45730" eyl AN sy pyolll cuish ™
Byaa¥l Cillyglucall ;b @iy 28 (ayiSIYl (Aiom Backd 399 goill Liaply aSil slacl (o aac @f aganil
[aedt et Gy ] GdAlall Cuuelg
o[Ar] 22419 asig 28 Il (39yiSIl g8ge 320l S 9 0 &Sl L g9y =
*

]
S d

0 -2 -1 0 +1 +2

m, = —% 128 gy fyieall pSll aac
o ayaiall &L‘ng,.’n’SJ;I Jac =
piiaiug 18 gyl sase O Gaueciligl paic (gygall Joaall o5 ¢y3 3ac Lol gy iSINl piygill cuis! iy
363N (9313 4 al Juss yiaiie iyl
s ALl JSdl e (Blaticl gaclalill cliglly CiligyiSINl gy ™
15?25%2p°3s?3p°4s?30"4p°5s’4d 5 pes’af*sd e p®7s?5 60" 7p°
56| RN] 7575160 70° : Yl Ll AM 2y pyall =

LAY . P P o . o e e oy e & o
o salidl s’ U yaliell dlla e L VRN '] (,.cJ.aJI 6 9-Luadl g dayaiall ung,.lS.lE!I CLUAL :Ag0 ALt
dsgs D Bayaiall Ciligy ISl cown’ Liilh (yulallly agySil

@ cbiotd)l diujao 53 n \__;-iJJiaLdli.o :




H eyl dyg

1(§9luy Allall sam (0 Bayaiall &L]g).'fS.I;XI aac Lo d eyl Ggiuall 5 Ciligyisil 8 Lo 3)7.\@?}
[Ne]3s?3p* = lLill igyiSI¥l 2 s)oill al yaic Byd b CiligyiSiil sac u{w}

15725727 Il gy ISl pyglll al puaiel gyal szl LJDW}
639l Jgaall (o patell EUs awl saa

5B Oasedll By S Bayaioll CiligyiSifl aac u[ﬁ P

Ligfmug,;m;gf,ru,,gul Goiuall Lo (s (Bla LM Ml J3YI (po Gpeyall EELAN CilygTuse _u;‘%"“P
5d 50 2s 7s 7p 5f 4f 4p

(o gLy Lo (ris (o 23839 iy gl gy TSIl gigil 11
15%25%2p°35?3p°4573d" -1
15?252p°3s’3p°4s?3d’® -2

1s?2s2p* -3
15°25%2p°3s'3p° -4

:1572572° g yiSINl cadliyill al Al yalisll ALY

SN =1
sO -2
oF -3
oNe -4

19 5, Cr yaiael ziaall laall gy isIyI &539-’"le
15?25%2p°®3s?3p°4s?3d* -1
15?252p°3s?3p°4s'3d° -2
15?2s%2p°3s?3p°4s?30? -3
15%28%2p°®35%3p°4s?3d® -4

@SMI&U_’M 54 nt__siaJial-ﬂiO :




yalell carind

:g)g.\JI Joaall cang =

RS

Gyinl cilyga 7 g dyly dogana 18 (e Hosiy v
@yall sasll cuua Lackal yaliell agd ciyii v/
aaly (eyisily Bygall gudi 5 adpuy gl (e yiaic JS agyy vV
Al iiaall Lualah (b aldilty (pashall goluall GigyiSll @eill b addiliBaalgll Geganall palic v/
diliasslly
HariSl @iyl ;Lo iy Yg39dl Jgaall o5 yualiell Cagual Al Cays ?
Tgs9all Joaall b Lgdiuali deanile ?
Lgfulys Jgucdd —1
adiliydlly diliosSll Lguailinl doyea -2

e ool oo TEETIREYY

aliaall ’ Q639 Jgaall ;5 yuliell 'nhuifu.m L ?

3A 4A SA 6A T7A |
W w w omom

alionll yaliell -1
Gl pwd i mg ddlail yaliell -2
aats s -1

(1, 2,13 — 18) aLby3l Clgh Cileganall yualic

Les)od (e cgygall Joaall 8 Almyayg
* . ; * . * .
P U.CJ.OJl Gotuall gl S U.c).nJI gg_l.l.l.l.AJLl g—lg}lﬂgl

Lg=d)g-i 0 )mgl REY R Bliagg g9l Jgaall awg gdt yaliell (jo dcgans :aETN| yaliell cayyel
£ * . * .
dglf U.‘:).AJ' G g-uradl Al g.ng).d.lgl

0 e sall goiualls o ISl Lgm.isal oaig (ilesana 10 (30 9L hunglyll GLULALNI pualinll cagyali &
-

f gesall golually GloyiSill Loni)od aiig (Acgans 14 (3o (oSili:aulalall LULETNI yaliall cayyati &
oy iSINl L= i)ai dulya cugling pud Ailalall AGTNI pualiall sai'

=y
LR !

$1930l Jaaall 8 Bygall a3y g N GaglAll Goiuall o)
allanll paliodl
ALS NI Ciilag 3ga g0 Jayll I ytail] A il
E [agesil Gob drigidUl
He
= 8 :dlcgeandl dac
A (1A-2A-3A-4A-5A-6A-7A-8A) :)iayill
Kr
- (1,2, 13—18)3m§| C_Lla.m.o.’igf
IA=1IA=IA=IVA- VA =VIA- VIIA- VIIIA Ualeial dcyidul Laygays aank

1A 8A
A 2A :

Li
s 4 s . s o
m_ i " i Vil e il i

Y . sc T v or n e co Ni ou zn | Ge As

@SMI&-UJJJ.O 55 ngi:ﬂam :




u Sgllopull dife =75

5L g yist| = g@,‘)ml (§ 9Ll UA Cnl.‘ng).’n’ﬂ?l £9030 = Aliaall yaliell dcganall @Ad) 1 a0

N

3yall S_?QJIA.II G oLusall Cil.’ig).’f_ill <o LSl &u9’3ﬂl’=5=!)-ﬂﬁ

Joaadl B andge GigyiS¥l e gdl gayad (0 22 |
3y9allg dcgaaadl ((5yg9dl

1A dcgaaall
1 dcgana
2 :3y9adl

:g@)l.ﬁ." 6 oLuuadl g.o &L‘lg,.'l.S.I;!I 9024
2S
09yl 1 Jales 19

R S0 RS S U N NP TS N, Pl o —— Pl
8yg9ally dcgaaall ady 5Ll Ciligyist| aac gﬁgmgl &nedl g)fall aaell yaiell yay
aqulg
8A dcgaaall Goiuall 0 CiligyiSIll ggana 15%2522pf3523p° 18 Ar
VIIIA 3S 3D :galall Oyl
18 dcgoas Ciligyisl| 8 Jaley gmg
3 :3y9all
o q . . . . & o e
o 2] ) eo@ea‘e gS a=9g4 g.iQ).tS.I;I ol 2a)g-i (o aa :
okl 0 o o Bygally dcganall (g9l Jgaadl
(3.4 Na . L i B ‘ol “ar R
339ally deganall o) §LSIN ciligyiSh aac oyl g @oall aasll | yaiel ey
aquilg
1s22s' 3 Li

o
|°9"""J.. e

P g.C).&Jl & 9iuuall QTS g.C).éJl [ | él)léf-j gﬁgﬂﬂyl Lg=yg-i s?.g:l".lﬂ Allonll paliell < Ity

posliall yinial AOLAYL (usgac pirg S pliaill —

949 AL Cilig yisl] £g020 Lol 8ygall a3y g g@JIAJI U.c,.nJI Goluall a5 Baacl diu g D glhadll -
gflibeally A fLeasSll Lpsalg aliiiLguas degarally puaiall deganall aby

I QQQOQXI )mo I

N> 4 daqlyll Bygall (o Loyaets Tagsg @19l Joaall laug ;0 e
Allaall (pe GAETN yualioll jiall
Agalall GETN B 14 9 Chuncyll EAETNI 510 :Cleganall sac
(3B-4B-5B-6B-7B-8B-1B-2B) :jlucdl (y0 Lnjiayi
(8,9,10) a—‘-‘-“fJ dilcgoas Al i 8B dcgeae
IIB - IVB- VB- VIB- VIIB- VIIIB- IB - |IB :lakeial dyidtl Lnygays Laaa’
Gyl AUETN paliell (0 eyl gaiuall 5 il Hayisiyl
GelAlall AT yaliall f Geyall ggluall 5 peall (g, LIyl

aislal @l B :La)ay

@ cbiotd)l diujao 56 n \__;-iJJiaLdli.o :




:@30 EO A 30 0 9 S eyl (el B EiligyiSidl ggene = dpunyll GIlETNI Gegara By &

)

CiligyiSIYl £gana
CiligyisSI¥l &g0a0 oyl @iyl Jtie dcgaaall @b, ¢
ns + (n-1d
2+5=7 [Ar] 4s23d® yiaiall MN 3B-7B 3-7
7B dcgaaall
2+7=9 [Ar] as?3d’ culligsit Co 8B 8,9,10
8B dcgaaall
S (o ki 2 [Ar] 4s%3d" Oaagladl 7N 1B d eial
2B dcgaaall 2B S ladb cuwal
=

d gasall Jud goluall (N=1) 9 S GAAI Goiuall o N yriny

dslyll AT Bygall yalies Jgaa v

‘ *” * * * * . * * . * . * ;
HSY N seied [cU adill aga] [N—1= 3] asg)sti sic (SI @19l Jgaall oo d gyl Goiuall yogta lagy
[Ar] AL 8590 cal cayB3I sl Sll WYy £390 4 Golutiy S g il

dcganall o) CiligyiSIYl £gaaa oSNl 2l @yl s33cg yiaiall
3B 3 [Ar] 45230 nSC
4B 4 [Ar] 4s23d? 2l
5B 5 [Ar] 452303 1V
6B 6 [Ar] as'3d° AL g4yg' 5,Cr
7B 7 [Ar] 4s23d® sMn
8B 8 [Ar] 45230 wFe
8B 9 [Ar] 4s23d” 27C0
8B 10 [Ar] 4s230® 2sNi
1B 1 [Ar] as'3d" i g4ya% ,0CU
2B 2 [Ar] 4s23d" 302N

~

Lgie Cilyrusdt elialy S Jub O cuyyi axd (S Layyel baliat ' 32505 &
Hliaall cua of Fliaall S (s illa iy 8ydiuse Glla o5 o4 ilias of lias caal d LS dlla b —1
228l Golusall o3 S Loluy cuyS¥l Clill galusall o5 O8S
g yLSIN I AT Jlgadl Yy (351 4S (b i gatucall b O OF by (o el iy QS fasy —2
S b 0 GiiSh Gyl Clygunall oty ayael 3SI d Jud S e Curay gludl Tase Lo
S il g GllTN pualinll diowi curwle 38 ya mingl 2
yalic (g GETi Lgnfilal Jy (dliosll yalinll Jio mialy g)akilesd gud GUIEIN yaliall galgd
EiliSya (3955 illg SO (D) degasall palic (i dtioud CliSya (3955 Ll Lol (S) dcgarall
[A200 Baagll o CiluSyal glaily aslgyll (yuyal] Geambluci

57

5 chostll auao I il plaio aia i dnio




)

\7(‘ o : Tl oLl aladTul ciflae
4 ‘/l‘ g

ddlally (ygdl 4aa (jo 3yeaall aliloua il (drcliually dyalaloX | dalidl -1

el Jalgsy yiLill pacy ileasSIl L Gl 3yl
sdgall C¥laall -2
[44Syllg clygll Jiada] dlsadl Jualsall declin (@
@raall aganll ;b dybgpiadell By 23e (D
dgeliall cLally Gl GElyg daseall zilin dclin (C
Tdpall ClalaALWNl b oysdl Lisblin pglLelll 3 any:fle 7
pacy iliasSil alabici AE1 G0LaYL B yuSll alydlua ga al)y LaA Cuuy

1A o5
. a)lall Jalgslly o yil'i

(g3l Jgaadl U.o adga U.ng).d.lgll Pl )9 (o 2aa 1
8y9ally dcgaaadl

3ygallg dcganall a3 L’ll.’lgﬁ.i?l 3024 g.‘lg).'iS.I;I &thoil aaell yaiell oy
@Gyl aduulg

4B dcgaaall Golusall 5 Ciligyisiil egaaa | 15728720°3573p45730 22 Ti
4 :3ygall 30 GaylAdl 48 + 48 syl ol
olus el by o Cilligyisi| 4 Jalay o2y
PEVIEN 3-7 (et gooaall gy

deayladl decyall Ciluglucadl &bl_’é_u 639l Jgaall acwds

( B e IS D xSl alahed ey ISl giellll iy glalioll oha (o

"1& ) f 8A
] PR s ]
M b e el @by sliy o Baaledl Bygall PMA aylall o ybll Goiucall yidisg
i E R % B8 " - R
4 4p & .
;5? 4d 5 Cuy ’L-I N D)gﬂl
6 5d 6p I
-7s 6d 7 . TS . sove LIRS veors o N/
drcyall Clagiuall §9Silig N gy dclddl 3ygall JLalXl aic
gl af {
FREEN &f |
i},‘uj\ [ !

. . *” * * * Lod * . *” * o0 00"
dcgaaall oo i g.\JI yaiell gquﬂgl Y-l | ‘71.157:4004 @aadil ?

Aoyl Bygally A Gl

m';‘"ul “ a2 . . . . . .
L s S oAl slgtue [S plal] 2A dcganall b yalell

1A 8A
1 fL..:JJ\ ;.JL....\'IJ'..@L_J ' 3A 4A 5A BA 7Ahs—‘ N=4 U@Jli." Gg.g.umll Lzl.?_.l[)ll 3)9.\“ 03 tg..‘QlS:J Dgﬁﬂl
kgs - 1 o . .
-—3s

5s

p-
Iy, ol Bygall ;o (s’ YL N paLY (4S? Gaglall olgiuce
3d 4,‘3’ R4 b4 pvd

kBR——\
e e - 198 8 3p

4d 5p [ aliyga] oyl alcd
-—6s 5d Bp-

L 7s 6d 7p [Ar]as? : Yot sl GY oy TIA (PP

@ cbiotd)l diujao 58 n \__;-iJJiaLdli.o :




u \Sgua_j-l-l-lﬂrﬁ-lf-b -35-:3.-_7»5'_.:'_-1-'3 i1 i..i o Ji | AL EI':IL 4 i:'ﬁj 'g:F“

0y LSINl @ryglll JaiSul ali's Ul G yall CGligluall pasty CAIAL Eyyatlly g2 of
15225%2p°3s23p°4s?

@yall aamll aang CANEN Bygallg A duwsludl deganall O @iy gl yaiell ugyiSNl gyl cuisl ?
$39l Jgaall (o yiaially

S?D* 1391 6 G2 gAll saiusall B BALSIN Ciligyisily P gliat (3o aif gl 6A

370" 1 G2yl Gotusall (N = 3 O f AL Bygal

[Ne] 35°3D* : il Sl Ay iy iSIN @iyaill (HaSd (ygill oy duilill Bygall ;o Josidl JLoll ya i

16 =10 + 6 = LS Ciligyisil + (yguill gyl daell :gyall aaell

S CuupSil yuaic il gygall Jgaall (po sl

@yall 3221l 3389 (Gualall Bygally B duwnaludl Gegasall Gb piy gl yaiall gy iSINl & )gll Ciisl ?
39l Jgaadl (o yuaially

s?d* :£39L0 6 gayladl sgluall Ciligyislly d glkas e af gf 6B

daylyll Bygall b (husill Lol 535 5S40 i9m Gaglall Jilby Gy gaiuall N =5 O gl dualiall 3y9.

[Kr] 5540 : gl el ¥y 19y ISIM 21 Lll (595D ((aLuySil gmg

42 =36 + 6 = CiligyiSill gg0aa + §ginySU gyl sasll gyl sasll

* * 09 * * *
MO pgisatlgall paic ail gygall Jgaall (o (i

. PORIIRS £ - . o e
yaliell Cilig g.lg).d.l?l &l

)

. e & . e x> £ ) . . o . Koo . .. :"-’_'-i"

&4)9- atiiy e1yg-d (ol Joagll Lnads gl ung,.lS.IEII S Gl yualiedl Silys o 9 & Gl sayynd
dlocdl yalioll

o

Calligoig ydl ..\..\.c] Lgliad (ygsid tﬁll.'lg,.:f_ilgl Aacg Ciligligyudl aac Lgad (s9luiy U.nJI Byall g rdlaleiiy 3yall
yauia = [(67) CligyiSiyl aas — (0*)
AL oll iyl glgd &
2531 o Ciligligydl aac mruarh Byall GaylAll gTuall (ya CiligyiSIl ahh dayiy :diage Ciligdl —1
diage dadiByall Jaaly
53 9 EligyISIN ac Friard Byall ooyl Golusall o EligyiSll cilusisl dayiy :dullu Ciligd —2
Al Giadi $yall Jaalig

; * * * *” *”
aNa™ poaguall (913 igyisIyl gjeill cuisi ?
posaguall diad guati Gia Gaylall goluall (po LigyiSll g3 a5 claletall 5yall gy iSidl g Hill uis
dage

aNa:1s?2s2p°3s’
aNa*':1s?2s?2p® =>[Ne]

@ cbiotd)l diujao 59 n \__;-iJJiaLdli.o :




)

o e e ee NE/
. =
-

Z so 00

* * * - o0 * * 0; ; * ;
10[NE] ottt 3l (30 cuyial amygli A yiiluunn Esial ciagall pagaguall (ol
Oylytundl Juagd cuuSy af aday oo cal Gledll il ciysh [10] auidl digyisif 11 ayal GLs
1 aliad zuatl [10] gl Ll 2095 Jio ayal zoad Ligyisll a8 acw cilaall
v (& N v resq( eene £ . e . e . 2
[aliaadl paliel] Ll Cilig U gy iSIYl yoill cuisl £

CU — Mg — N3
et L cay'T Ol any gyISIYI @iyl @aladl gy ISl @ yol R
0oyl 1522522pf3523p°® 1522522p°35%3p° 1,Cl1
O9l 15225228 1522522%3s?2 1M g+2
Ry 1s22522p° 1s2282p3 7N—3
[T panlioll] G Clig Ol UayiSINl gujeill cuisl 7
22Ti™3 — sMn™  — Fe*? — ,5Cr?

. w & o . . oo o b une e o5 e ve
d gejla.ll b @i S ggjla.ll $9tuall (0 2aa ung,.nS.I;I Ol ySadizaga
ol aliligyISIy cisall Bo%g Blalll (pe szl 42 Gaylall galusall O3

il a0y oISl g et | galall gyl g gl dal
1822822p63823p64803d9 1822822p63823p64813d1° 29CT+2
[Ar] 3°
152522p*3523p°4s3d° 1572872p"3s3p%4s™30° | Fet?
[Ar] 3d°
1525%2p*3523p°4s’3 0 1528%2p°38%3p% 45730 |, _Mnt4
[Ar] 30?
15228%2p°3823p° 4530 1522522pf3s?3p°as?30? 5 Tit3
[Ar] 3"

+2 -2
200a™" — 1S

+3
— pefe™ — 3N

G g gy SNl @oyolll st :43 g0 Ganl ?

Ol a2y gy IS @iyl @aLall igyISIl @ yeil R
1522522p°3523p%4s 1522522p°3523p%4s? soCat?
[Ar]
1522522p°3s23p° 1s?282p°3s3p* 165 2
[Ar]
15225%2p°3523p°45°30° 15728%2p°3873p%s%3d° |  Fet3
[Ar] 305
15225%20°3523p°%4s"3(1 15?28%2°3s?3p°%4s%30° ,gNit?
[Ar] 308
@ Lodle 60 n iyl alaio yaudlli dnio




P glhguiliall Jimall =yl yiyind gl amga -

o I S o +3 . £ . o). £y . . . e o
:Bayatall adligyisil sang aCr™? e Jall JLsell ANy U.ng).d.l;l &ol sl :
S + d (uoiunall ;5 Hillas chial EINBLy yiTuco 94 cgledal 1ago (po dyilifiuud Glla agyl

1522572p35%3p%45"30° :alimall @ i)g-Lll

1522522p°3573p%4 530 :[d aylall b &l S aylall (e gl Ciligyisi| 3 24l Oulill a2y @iyl
[Ar]30° :4sAr g ciyd¥l Jusill Yhiall Gl g 15°25%2D°3823p030° s

3d geyall goiuall EST

3 = Bayaioll CiligyiSiil sac v
Bakis dlla @ S + d o Leswal 6 = al Bagaiall aac lill s Lol
B deludl deganally dualill 3ygall b gy paial gyall saall Wty
9020 axdy d Goiuall cDsly asygd paiiy AL yuaie ¢f B dalull degasall c N=5 dusalll 3ygall
[(N=1)Leyea d O y5as] 40° (58 1l 993 CiligyiSll O T S+ d = 7 Grtglasall b Cibliyis)
55%40° :g)eill =
36KI 9o LaySIl (Aol Bygall b iy :ducalall Bygall (Juh s’ JLE caydl
36[Kr] 5S40 : ol el Ald sy @t
36 +7 = 43 CiligyiSiil eg90a09 (oSl @yl sanll ggaaa sgyall aanll =
30° e yall golually ciagall L aligd 9ISl iyl el palal gyall aaall Wil
Oliayisl i ail ¢f 30° Geyall Gotually ciage GELG ol
N Of il ga S Gotuwall kol 5240 Gubul sagn (S Goluall (oo Yol A5AT LUl GLELNI yaliall (3o o
N=4 < d (g« olel ya<iu s
[Jaleill piag! oagail Oligyisll Lid cagial] 45730°
1A 98E53 o G Bygall b ply s’ JE cayd]
18l Ar] 48730° s ol Ll Gt sy pygl
18 + 7 = 25 < Ciligyisiil 902409 oty gyall 322l ggaas :gyall dasll =
9 S iyl 4O Gl g pinic o JSI dlliasSlly ilall alodll i fa 11
OLS Gcganall aly agliii () BOLCUI Ciligyisif ciluway Ellzg Geganall Ay Il paily CiypeSily (uausyl €10

dguliiia Lagl palgAll
6A dcgeaall gy 6 = LS CiligyiSlf sac :0:1872252D* 1(uauwsNl 2o =

6A dcgeaall o) 6 = BTN Ciligyisi aac 465 15725°2D%38°3p% ruypusll g ajgi  ®
GiliaySily il all galaddl B (lglicly (lyalizl

@ cbiotd)l diujao 61 n \__;-iJJiaLdli.o :




i )le =3 AT yaic =2 Jlas paic —1:ll dllill yalioll uimw
200a — 165  — 6Fe — qoNe

Ol8 (it e 90 Aillan S (g Alianll pualiall (3o 545 P ol S (LS OLb UoyiSIll aniygl dilgy 3aat
AL 945 f of A Cilygiusa s

[Jasi )] dliaoll yalioll 3o 8A dcgaaall oNE: 1872822D° :(yauill g4)si =

QL yaic 8B degansll iFe:1572572p°3573p%4873d° rayaall gdeti

Jios paic 6A dcgaaall 1650 15°2872D°38°3D" :Cypusll gy =

Jias paic 2A dcgeaall  ,,Ca: 15°25%2p%35%3P°4S pgullsil gijoi ™
4l Y90yl yalioll (o 2ac o dellite driye dlioall yalioll Clegons atd ggall Jgaall (o s3a muf{w

1A 7 SB 7 14C7 20D7 3E7 18F7 BG7 15l¢<

Jaaall 5 cuuliall ailSs b dilull yaliell (o paic JS gia

1A 2A 3A 4A 5A 6A 7A 8A
1
2
3
4
paic JSI3)gally dcgoaall aaail eyed
Byg.ll dcganall oSNl el aaall yaiall
N yasf LS Cilig yisl (o “ @l

1 1A 18! 1 A

2 6A 1s22s22p* 8 B

3 4A 1522522p°%3523p? 14 C

4 2A 15%2522pf3523pf4s? 20 D

2 1A 1s%2s! 3 E

3 8A 15%25%2p%3573p° 18 F

2 7A 1s%25%2p° 9 G

3 5A 1s%2s%2p°f3s23p3 15 K

1A 2A 3A 4A 5A 6A 7A 8A

1
2 E B G
3 C K F
4 D

@SM|&UJ:.O 62 n‘_éj:-liél-mio :




-

=22l mey gl Jmall = e Gavindgl dgmga

[u1]

[6] cuyasil d8yq

?19K |°9*mm914|9 11Na ,697!-\9.14!“ gj_m:u: RYYILT! a%_"L.'"“ all ualgAll ail & aone d.hw

s LA of Jioo paies Gl palioll (o yaic dSuu.naw
15?252p°3s’3p°4s?3d"4p°®5s'4d’ (a
15228%2p°35%3p° (b
1528%2p°3s?3p°4523d"4ps5s? (C
15?2s%2p°3s?3p°®4s'3d™ (d

Qauwaluwll deganally ALNLI Bygall 5 &dd Jioo paial 8ayaiall Cnl.'lg).‘n‘_ilg!lg @Ml daedl il ;

$2p° goilually culludl M aig HrSINl 2oyadll gl yialal gyall sasdl L

@SMI&-UJJJ.O 63 ngi:ﬂam :




D) solapul i =72 2= " Yglihguliall fndll - pble" (sl dimga™

Jodl puyall Goalye Ja

el U Aliudl e queal @l (T Jaandl b yabisll gupal : o3l Jlgaatt ?
As Co Cl Al O Haliall
33 27 17 13 8 grall sazll
Jaaadl 5 LinySa aylgll yualisll (g yiSINI 2vyg-ill st
yaliell sam o JSI dcgaaadl '4339 339l '43) aaaf 2

[u1]

o 2 wE OIE L eseser (7 e . 1
NLian (juaic aoy Lol SLAET (uale aey yaliell gl (3

/Jiaa 3ygall CiligyiSINl £ goa0 TR PP aasll yaiall
LA N yusi @yl

Jias 4 5A [4s?+4p7) 18%2522pf3s23pf4as230"4p? 33 As
ALaL 4 8B [4s?+ 30 1522822p°®3s23p°asiad’ 27 Co
Jioa 3 7A 1s%28%2p%3s23p° 17 Cl
Jioa 3 3A 1522522p°3s23p’ 13 Al
Jioo 2 6A 1s%2s22p* 8 O

Co, Cl, O : 4l yaliall (ya paic S u& B3ayaiall Cnl_’ngﬁﬂgll aac aaaf (4
1522522p°3s23p°cas?3d’ :Co
307 GaylAll b ggiumall O gy iSIN @ioill ey
2igm Bacld e gio%9 30 Geyall Goluall EBYI auy

i

3 = Bayaiqll a.l_‘.g,:.‘s.l;xl Aac

1s22822p°®3s23p* :Cl

3% Al goiuall b gy iSOl @rygill gty

g Baclh Lo £)9%9 3D e yall Golucall CINOYI awy’

HNT

1 = 5ayaiall Cnl.‘ng,.’n’S.I;I Aac

1522522p* :0O

3D° Galall goluall B gy iSINl 2ol gy

g Bacls le £39% 3P Geyhll ¢oilucall MBI awy

i

2 = Bayauqll Cnl.‘ng,.’n’S.IEIl Aac

@SMI&-UJJJ.O 64 ngi:ﬂam :




Cl yaiall dcgarag dalyll 39l ;5 ply palal gyall asall giiiul (s
S+ P = & Guroiuall (a5y CligyiSIll £a0aag D glad 3 7A & Cl dcgaan N=4 :dslyll 3ygall
45°30"4p° aylAll gyell YSii 7
Joaall o Las d Jatati fagy dun daylyll Bjgall o yaiall 93 sgTucall gy S5 d Geyall Goucall
35 <218 + 7 +10 = ypaiall gyal arell §9Sud Al g G Bygall o Sl JLE sl

O paiall )99 4L degerall b phy palal gyl saall giiiul (6
<o BAISI Ciligyisl| £ oaas D gl ol 3A degeaall N=2 4l oo Oy yaic 3yga
s’+p'=3
25°2p" ¢ Gaylall ggiuall
J[HE] a3l Bygall b sl JLiall aly's
5 ¢ 243 & ,[He]28%2p" <= gyl anll (osin

AS™, Al Gtiaudl (o JSI oSN gyl sl (7

;00 3 . * . 3 . * Rod . £
Ol 2oy g.lgj.nﬂgl &a-l g.\l.ﬁ.ll g.lg).lﬂgl &yl Qe
1822522 = ,[Ne] 1s%25%2p°3s23p" 13 Alt3
15%25220°35%3p°45230"4p° = 34[K1] 15%28%2p°38?3p°4s23d"4p? 334573

Gotunally cullull AL alig oy iSIN @ Holll ani)ed ey paiel gyall aasll aaal: Ul JiGudl ?
:3D° eyl
3D e yill Gotusall g ral (yeeuiSall (i SN £30s 3P° eyl otusally cullu GALS (gl
S g€ 3h Goluwe alydy [D glial] dlieoll yaliall (o
353p" :layiSiil asiiel
1oNE Oatill g Akl Bygall b iy Juut JLE caydl
1[NE] 3873D* : sl Jhiall Gy @ yo'il
10 + 6 = 16 <= 35LSLH Cilgyisily (gl @yll aa2ll ggaaa sgyall szl

eyall Golually ciagall u.au.u aligd Sl 2yoill il yainl gyall ozl aaal S Jigu ?
:40*
Ooill sy @ iyaiil fam (Y ciligyisy G5 Gdlinf Livle 401 peyall Gaiusally ciagae G ol
il 5T as Lol culigy SNl arh S5 5S aglh gepd Golus alh [d plias] EUETN yaliell (o o2
Bl (e am 1 a2 Lgf ciligyiSINl ale £3i%g
55°40" gy Sl asg’
36Kr 9oLaySil o Gaylyll Bygall b gy ' JE cays]
36[Kr] 5S?40° : sl Ll Gy &l
36 + 7 = 43 <& GiligyiSIil e90949 (oS Gyl aaell gga04 gyl dasdl

@ cbiotd)l diujao 65 n \__;-iJJiaLdli.o :




palioll digall gailaAll AUl guyall

dygall gadlaill

)

@905 Lole’i ¢dtiliatSily dciliheall anilai sany [al GligyiSIl 24)eill] gygall Jgaall ;b yaiell gBgs
““o L].A." FI - A so0e “9_6 O_A ‘zd-ogl - A " nl ”‘)AJI I I.A AJ_.l
.

Jaaall ;5 yaiall g8l drwt 35a% defiliesSily Leilipall gadilaall el oY dngall pailailly Cusi &

[’BJQAJIQ a.chAAJI] g)g.\ll
:dgygall gailaAll &
Gyall yhadll Cany —1
&
gl yadll Can’y -2
Ol Zala —3

GigyiSiyl 2ol -4

Ay e Sl el -5
. . . . o e . . s . oo (N . oo e & . . . . .00
@ady ataalig 9.49).1.5.'?' &9l (o (Sl pyly calioadl yualiell ndd duygall gadladll Gulys alow :age atiii

8ySIall G et culliall (b @3k Gpgall padilnAll g yak lakais Gl (9Swg — paic @3 Bygally Gogaral

@Gyl yhadll oy

)

R U Otliga Gt dlialall d8luiall cany <o 5yl yadll canm’s rcatyel &

D7 Hall palnl deliall 5yalll (3 Geisglaie

] "' ) (rilgt (ot dSLuiadl Casnl O adludill yadll coml icayynld &
el s i G5 s * * “
e o’o" JI o’o».xgd .o |so’o. 3)3 I d " 3.} Iil—l.‘ig SJMI I - . . O.I.II..I.;’Q 3.} " C’.ﬁ:)ﬂ’ . _
‘ . & . woi( e e o .. o s . S e e e
Bydilin gl cadlluily gyall padll ot yulid Al clalell yaild (yuilaie ped JSiny a,yg,.d.l?l

Gyl ylail Cauns 2407 ala iy (35) debeall Fal o piale Uy % (s Ablusall gulh

34307 ala g (L) Lall Allall b Ggambuat dlalys (raldalylo yaie ol 685 (s Ebluall gulis -2
eBLuill yadll Can'

— yiagSeull Bang Sgyall phaill Caund yuled 3angle 2
f_\ 1 pm = 1072 m ddlall ol 34 yia G yiegSedl dlisai

‘r’\j Ophadill Caual 3yall aaa L 3yi5all Jolgalile 7

A simpiiiad reprasentation of & heium atom n O-l-l-.l.—;l‘)JI 'AS-" 20 :3 MIQJI Z-CQ-AA‘-AJI Ub _1
having an eslimated :calculal.e.uj- dameter of .
S @92l panlly padll can’ slajl g2 ylall ¢gLursll Alajl Lols
[Hadll cant] gyl aaally gudiyll aSIlasc (uy dyayla d8)all]

@ cbiotd)l diujao 66 n \__;-iJJiaLdli.o :




B otiopll o =2 7= " S gl iall Jinal = e (ixinsgl auiga

:dlleall Blgl diadi :Banlgll Sygall ;o —2
paally yladll can’s (Jaed Glelall Blgull diad 2y Gl lall Cilygiual B 20 @l sasdl ala)l Lels
[saddl caual] 5yl paally dleall Blall diads (s drwSc Addall] gyl

Aoy S‘,g,ls.u (6 9iucall Cilugyisl Lg.’a,ﬁﬁ..” s?:.‘Jl duledll Blgill diad ylade o dlledll Slgul diad :casyet &
oF
dalall CiligyiSINl ylil

HlLaall Gplalall CilygTuall CiligyISIl i <5 Gualall Cili LIy :du)_q_'i
Tigngall Sloill dindi Lo Gealall Ciligyisill yiligmle 7
BALSIN Ciligyisif Civa e diagall Blgill dladll Byadill (o JLA%

oudill il aac slysily gyall @aally il caal sy e 7
Ay a3 alay N Al Gaiuall a9y HX

. A . = . ;
Balfyl GbLiagly Blaill (e BALSIN Ciligyisi]

>
a a . all Bni 6 & R ssee  se e . .
daalgll agall ond shall dal Jay Blgdl diady yld (JET Ul dealadl &Lng).d.lgll
j?ﬁ il canli adyg g).\ll aaall yuSals ¢GoLsi| Cligysdl ciaa e dlleall
acgaaall

s (3 oladLy Baalall Bygall b gyall aaell aliajly gyl paally yadll Canl iy :gle 2
ol ol sl

Vo diad agyy [Adslall Golall SligyiSH cild] N udyll aSI aac Sl ga @yall aaeil ly)

caual Jig gyl paall Jiy ol Blgill (o LeulyiSl alayad FOLSII CillgyiSI¥ Slgll cida 3 ayad Al bl Blgal

@‘-@@

186 160 143 118 110 103 99 98
K Ca Ga Ge As Se Br Kr
227 197 135 123 120 117 114 112

Ll
oS3 gt Uy Jhall bnig wall @all Jau
— T — &

1A 2A 3A 4A 5A BA T7A B8A
H He
37 31

2 B C N O F Ne

a Li Be

5 152 112 8 77 70 73 72 70

E. Na Mg Al Si P S CI Ar

3,

Yy

-

Rb Sr In Sn Sb Te I Xe
248 215 166 140 141 143 133 131

hall nig wjall @l A jg

S el i 4t
Cs Ba T, Pb (Bi, Po /At Rn

V 265 222 171 175 155 164 142 140

Cs yaiall aaa ys¥l yniall oy aaal Gl YLl (o
Al ol S laaa yial iyl ¢l SBa af Be laaa sl giyatt ¢l :46 90 gaai ?
Ba>Be :Jaul aaallslsyyBe— Basaslgll dcgeaall b -
S <Al :atll Gl paall Jiy Al — S Baalgll 3ygall o -
Al yaaliall iy pgan (B Glledll Bloill diad i miagl ?
aNa, ,Mg, Al
yalall gy ISl ghelll &S (@

@ cliodll dwjao 67 n iyl aldio yara Vi dnio




8393 Al dcgans (B pdl i paliall (s diyliall ELizg degarally 3ygall ayaati (D

Blgull Giai Bygall dcgaaall GIayiSIl gl saell yaiall
dlleall N yusi BOLSL EiligyiSIf (ya @3l
11-10=1 3 1A 15%2522p¢3s’ 1" Na
12-10=2 3 2A 15%25%2p°%3s? 12 Mg
13-10=3 3 3A 1s%2522p3s%3p" 13 Al

Bygall B alayi g dllaall Blgill diadi om gyall aaall ;b Lexle yikall Jalall o gl 512l Byga b pualiall
[dewsc dMeall] yadll cainlg @yl paall Jd.o
yadll el byl crwa ANl palioll iy ”DW}
GC ? 9F ? 14Si
yalall GlayiShll & el LIS (@
8y93 ol dcgens b @l o paliall (yuy diyliall Ellsg degaaally Bygall ayanti (D
Oladillg Baliyll Baclill Guhat o yaic JS 2890 Gty 619l Jgaalls bauna Joaa auy (C

Byl dcgaaall oy ISl el asell | palell
N yst LT Cilligyist] (o @l

2 4A 15228222 6 C

2 7A 18%2s22p° 9 F

3 4A 1s22s%2pf3s23p? 14 Si

1A 2A 3A 4A 5A 6A 7A 8A

2 C F
3 Si
F<C 8aalg3)93 G Lemg F (3o 351 C o phaill coun s g it ydinall Jaall (po
C < Si Baalg degars o Lemg C (30 pu8l Si 0 phaiill ciun'y
F<C<Si:9oSiw paliall cuiliyi e

)

degans puc Lgiys ABe angl 3 M| Eyaun JSiiy yalioll oy @ datuy o aif aley Of clliall le aga &
Cllaguy of Jalaa (po ey Cililyy Lo £XUaYL ] Lawle aSal (3 Guygall Gpaldll G ELIS yoé (3o Byaa of
.

(s lyidia yaie jalyisl culliall Gleb Geganall of Bygall yec GiSan 28Me @ Jlhull 8 Sy al I &
& . £ 5 TR v oo . N
Eaia Sy y2andl gl puSXl (yo Lgasliyi pahiw yaliell

@SMI&U_’M 68 nt__siaJial-ﬂiO :




; * * *
oAl yadll canns

. ee) e . * o0 . 23 . e . (00 X ;n e o 23 . ‘» . N

QQ)IA.II (G 9Lusall e uhg).d.lgll Aac iy ¢9.|9).15.I;I Lgeygi caliay Gdiall 3yl : @uludl Ol (yuya (po =
“pln " &L.! . " ub Lfondf " - ““ ..\39

U_LJI asylgeang dlaleiall Byall aaa Gas yld ?

RS [ qutuunlly (gl panll iy :[ciligy IS ciads Byall] cuagall (ol —1

ll g :’ Na ] g I“ $ Na ) \g . * L3 & £ . X & . o R
“ J7) T 8aliyg duciyll ol Cilygiunn vac Julad I (5354 Cnng).nS.I;I Ag9
ey g <
™ 4 a0

A o Tuall (5 CiligyiSIN Blgill cira
2 (gl paall Ay il yiSIf oSt S yall] callull gl —2

00
{7 \ Lot \ G ouall CiligyiSI| aac Bal) Ml 35 CiliayLSIN cuuws scarully
ol * 8 Q@ \
L -\.-" / A \ - ! . £ . e . z ) * . - ) e e * . *
b S a il 093l a2 0 Balsy Letuns Cilig yiSINI (gt s 0L 21300 G LA
:}-cg;s!ngs;f;"! -U'!a‘sg'ix-'- h.dml

g:.g,éu Aaall Baliyg SALCN CilligyiSll Balsy (s dudpha d3dle
$O72 awawsil gl o1 O uauwas¥i 3y3 aaa yusfLogf 148 5a a2
s0:1572572D" :culligyisidl £)e%
sO7%18%28%2p°
Aaall alys Sl alys Cualy SO CiligyiSl 9N O (puauwsdI 353 (o sl O apuuas¥l ol

=)
.

Gyall ylaa mg illaill Blgil Gindi 5acls §ulabu (iadil CLALTAl gly g Ml g el auisi 3:ag0 &

i a1 aaalls Ciligligull cialy ol dlledll Sl diad Cusly 1315 (iligyISINl (3 Ciligligysll (s
9Nt paaguall ol ol oF ™ auyelall gauf Laaa yusl Lagel :47 50 1yl ?
: paic YS! Giadl ol slieall giheill g)ed
| oF 7+ 1audl @il oF:18°2872D° :ayyglall Bys giyesi

S 1s?2s2p°

. ©3 O\ ANa™: U..g.&l | aNa: 18228%2p°38" :pguaguall 353 gies =
18225%2p°
(9¥SI 10 lia (yaiays 9) F b Laies (952K 10 Jolia oigys 1) Na B yusl dllaall diadit =

1S3 9 a4yoLilly yéinl pguagualls
1K 2 g0ll Letigd paag 10K paiulligyll yuaic 353 paa G ylaT 2
1K: 187257203573 p°%4s! :CiligyiSINl £

K1 18%25%2p°35%3p°

K pasulliout 353 (o 3T K" pgulligall ol
U8 @aalls Gty Ciygtuce 0 Ciarials @iyl Goucall (po 245 §RIST (ayIS] (3

@ cbiotd)l diujao 69 n \__;-iJJiaLdli.o :




- * ; * *” Y Y *
Ol culluddl Lgig .l pang ;Cl yalSll yiaic Byd paa Gy i3 2

. 4029029 ~6202915 . e
: 2 »Cl: 18728%2pf35%3p :Cilig yiSINl &)
(@ i (11 @ s »Cl:18%25%2p%35%3p°
w.LS Cl 381511 353 (30 g5l CI™ yalstl yaud
cl 287 cr 288 Ugﬂ!',neédl-\).‘l‘é‘)&h.l." alayy OQ.)"SJL“-‘L.U%'-}-'-“-J

s r

.w
Ll

-

uagally cullull Lgio Cilig i O3 Bygall yc gl padll chial Gpalh (b zyad Cllim (yugd sage

; ; - * ; . * * . *

bl §30U (2) quagadl §a0U (1) :(tilays le Baalgll Bygall ;8 gl shadll o’ Jaxd
Gyl aaedl ala)l Lals ala)y alild dcgaaadl (-0 Lo

< - Ve
a)gall wé wnigaill @aall Jas  Gjgall wa tnigaill @aall .
ygall nd nigilil aall Jas  Bygall wnd wnigall @aall Jay LolSy cilaleiall aliyh (oo Laaa 1 Lol 09715"

wagall ggatll wilwll ggatll
Group 1A Group 2A Group 3A Croup 6A Group 7A DJQAJI O'“-n-' S?& G-AA'A ~,-¢|S “-JJL‘IH-" A uﬁl)
Li Li B Be BY B o o 1 I . . )
9 » » P9 P LalSg cilaleioll aliys (o laan ydual ciagall ol &
)68 134 13 0% 023 082 073 |l 071 1.33
N N B Mg AP AL S o & G d 3y9all pual ,9 asan youa dragadl aliau Cal)y

)47 5. 0 051 2 184 099 1.81 Le&.l:)g:i S?:g qm Q:IJI Zi*g.nllg a-.IJLI.I.I-" CIL‘IHXI =

hq K (:1-‘. Ca Ga** Ca Se Se? By B &L’lgﬁg‘)..l dac ¢C|L'|939).3JI EEY U‘IL“A.:'" U.‘IQJ.'I.S.I;XI
I PP ; e oot
‘ !) ‘) ol ,49-19)-.-57“9-"3-’-:-'34@ Cll-'lei-"‘ﬂg!'o-w-.'ﬁ

Rb* \w ¢ ' In Te Te? 1 i d:gf
9999 ot Ol
17 W) 13 %192 081 144 1359221 1339 22 S » Ca ’ CI ” P ’ K 0d|-|-0
P3>S7?>ClI"'>K">Ca"?
Ciloguuyg Cililes aladiwd ylaialu Mg gyaill Lo Lgida (po @Sal &8e (o ay ¥ Gpygall dgalill o y5a% &
- * * ; * ; * - .
oF ™ suyatall (oly Kt iy gl paall s ool 7
[adician gjeill dde] d93e @l aad o Liiks Litgl Ciligyisigl Lic)s o
o e e . £ & . PR W e e & o0 oy e . . .
gbiud O Lagl agydl (o Lagioes LSyl Lunyiol gy (5 gill (50 OLSyliiiy X Lagild degaanlly 3ygall YA (o9
By9all b gy ¥ gl paall 5N A8l alayl
1.33= cullull ay91all (aul paa Gudy ciagall pgauligl ol O Jodis Clilell aaATu'iy JSEil Il Lali

‘00 0 00
Ol G8lia

aanlgll acgaxall tnigs¥l @aall alajs

Byall Gyliell Gllall b Blaill (e 2ol (39 LSIN £34 Gyl ABLall (o ol anll &3 (il Elia sagyati &
Oa-dl of
Sexaga (ol ol Joaitip Leiliyisil Byl adati ays ?
[3y2Ls alaliipl 3] (ALgisUl ghumall 1l oLl il dBlS Falla Lnaygl (o 243
Loy Sal cygal he ulill 43l ylada Jay 2
Byall (3 achl dgming [Ciligliayly abps cilaiil 393] Blaiily (yay LSyl byl 353 (pc yenli —1
dileagSil EOLeLaill (B paloll laldiil yide —2

@SMI&U_’M 70 nt__siaJial-ﬂiO :




Ao =275 S gl guiyall & e ik gl dfmga

Gyl il canl e Ul Gl ylake saley zing 7

. - - @3l yladll Cant alsjl LalS 322l Geganall o —1
al Blgill cisa J3g Blaill (e s f CiligyiSI¥l Ciapa
drwSe dadle] Jhy Gulill il ylada cachy Jautd
[dcganall 4o

aiad gyl yhadll Caunt 9 LalS :3aalgdl 3ygadl UA -2
OOYESIN £3% Cumuny i ¢y il &lin yladia alahud oyisT GOSN Culigyisi] cinaig yosl Al ol Blgil

il pmndl 43

) S i

Sl gl 212 5

[8anlgll Bygall ;B dpuSe dadlc]
Goaall ylyATul Cuua GalTAy diaal (atuie (445 (95 ¥ Baalgll Bygall yec GAill Ak b yudill @
[trtiae chual of Gline oys Goiual yusf (ol G| Gaylall o yal
el aili A5l (9Seus (aTus pANI LnlgLuss OUS () Banlall 3j9all b Gellitall yalinll agill @

Aiad Balyy ey adyi 3aalgdl 3ygall U‘ O.nLn.II adla O}I Ayl (50 ‘.,.L‘:I alodll yaliall U.nLn.II bl &
£ cmiarh Lol oo gyt pas iy gyall paall Jicd §OLSTN CiligyiSll cinat il dllaall Blgil
Lad 2 glAdl (ygyisIXI

~

¢ . (o)

Zliny Juesill YLall gl Juay yia (5'-“ (g ”SIEIL.; deidia Lgiligiuiag 5ydtue Alill yaliell : %
ais UQJ.LS.IXI eyl ).l.Sl L dila

Y

1 TS 3/
1Ol Golhn Silaga

Alalaiall 5yall (s (99yLSIN £yl Gyl ABLall - Ig31 (5T dhla —1
M(g) + dblh — M(g) + e~
uagall Galadl (oI (pa ayiSIdl £ il daydul ABLall :aiill (nlill ddlin —2

Mgy + a8l > M +
cuagall AL (a3l (pa HayiSIYl £ yul Ga)dUil ABLall AL (nlill Bl —3
Mgy + 48l = M{g) +e
A A ; ** 0
Ly SE (il LBl (puy G0Nl Lo P
0 (9LSIN £33 Ga3dUI (il Ghla A alayi ¢ oYl (3o el Gty (il (pa Lol ZLL (lill ddlin
Cilig yLSIN Blaill cana Baly) capuy ELI S cAlaLaiall 353l (o Lgic ol

Y

seeee o NIES

uLoLbd)laoaLguma,nJl@Lia,ﬁudamgg.m&JmoamLmoj.dl a.oLIaof(g.j.mLAA ;
SO ¢ I.?.II

@ cliodll dwjao 1 n iyl aldio yara Vi dnio




H ;00 00 - X Z . 00 o * . £ * 0 00;
3Ly 4Cy N2y, HE, 1oNE :omlill &l Jlndil Lagh 4Nl yaliall ciyf :514a Gaatl 7

Bydilee @g9all Jaanll (pa Ll 320 of deganally Bygall aaall CiligyiSIdl &)

Byg.all dcganall oSNl 2Ll srell | yalel
Nyt BALLN CiligyiSil (ya @yl

2 2A 15228’ 3 Li

2 4A 1522822p? 6 C

3 1A 1s22s%2p°3s’ 1 Na

Jt 1 8A 1s? 2 He

Js 2 8A 18%2s22p° 10 Ne
ook (5393l Jgandl yec Hulill Elin Gpalil pyaill Gy -

o i g B posleall cileill CLall 6B 095 Ol dbla Lel
E g

Nl _ o i il dlia cieganall b (ol (po Led
| JHe > Ne sgault el o degaral
LalS ((yguySil o gt olll iy il Bpgall 5 -
6C > 5L s pantl ¥ Gulll dlia cuala)l Saalgll 5yl B (ol Gl slucell (po Ligai

&

:l8Mall goa’ vl il (51 g [ale g3ull Jguieh paan yusly N yusl] AL Bygall L5 pgurguall -
He>Ne>C>Li>Na

ol a3 5
o .JJ‘-'IA.

2500 . ~
oo Ol G8la Al :50 ga JSull (o
oo Al ip el Mg ot ool &l 150 5o yusl 2
AN G ounall ylyEiul o (b Bygall b (lellite Logid Loy
500 15%25°2p°%3S? s pguuctisiall gaygsi
0 OayLSINI )il cuninly (jlyaud yisT o dilias S cdST

15725%2p°3573P" : parialil 2l
&3-1" “. I .« Q‘I" sl . ”I p dl)l;ﬁf

£ z 2N
Ol @dla Clln%is dmycd (o (Sl yisl oo Gilioall Caunl ol Filioall doa )lall e yall Ciligiucll
Lo (ayishl gy

3
l

ole

Ol &8la el aaa (ol LaS aylall e yill Lomlgiuie 3aalg 5)93 8 Glyaic 7

20 : AUl yaiall  2D% oYl paiall
Ol dBla plingg (3lydTul yisT 945 fline canl paglAll o yill slgiua O (3l dila Ll al LUl yaiall
- *” e ;
O9ySil ey lel

@SMI&U_’M 72 nt__siaJial-ﬂiO :




0D solopll i === Yglihgulall Jmall - pble" xiudgl aiuga

T STy ok £ 2 oerese 1 Z os oo . T . ?
: Agd! (ytlilll GSliat y 2Nl M1 SHI (o Ly Ligiyi 1;Cl,y 3456, 16S yaliadl cilys oy

Saalgdl 3ygall 8 yaliell doaylAdl Ciligiucall jlypd X aliiy
Bygull 4cganall oyl gl aasll | yaiel
n BOLSILI CiligyiSIl (ya @yl

-

3 7A 1522522p%3s23p° 17 Cl

4 6A 1sM1pf2s?2p®3s23pfas?3zdoap” 34 Se

3 6A 1s22822p®3s23p* 16 S

985 [dilian chun' of Ailinn pud] ByhTuse yil Guaylh Ciligiusay LamdiSy (yalSll af CugpuSil :3ygall 5 -
Cl>S gl ol dolia cualia yyusi
S > Seysl ol &l alaie aud iy aiSl CuySil degens gudt pasicull Gl sdcgenall G -
Cl>S>Se baaly ddle ¢ (ibdall gard (filgill caoliyil
= iy LoS o Mg pgusieall lill 8lia ags 1510 560 2
@ © 10540:45 7730:3b 1451:2b  738:1k

Mg Mg Mg* Mg

AQLU i Dol JTal Alsles ST (
Mgl + 1451 > Mgll +e”
Gy oMLy duplie AL il dBlia Gays platiyl o yus] (D
gt iilas (yituse gl Mgl2 pgsunsisall 6 tagale Py e (o< a1 (il 43l
1[N€] s paic

dlegull degonall oS Glof (yull Al GLef &

I

. & £o( o . O T R £ ’
Potuiligly pguaguall Jio Al degaaall (oSt duili (uli ddlha Ll =
AgulSilg pgrucsidall Jio Al deganall g GG ol 4l GLef 4

* & ;
g yiSINl Zat

Allall 5 Lgall (gyisll dblialy §yidall dlaleiall Byall &l 5 bl jlade ¢ diigyiSHl aalll :cauyet 5
adledl

¢ D

Mgy +e - M(fg) + bl :GigyiSINl Galdl dlales &

£ . . & z o . R o N/

6393 Joaall b (il &ilin gyt Jia Lagac Guigyisiyl dafll zyati

% £ o) e s o Feri eaee \sr/

Myiwdl Al paiell Juay Hia ).legf Oyl &3l cuagadl (ol gf'é)f.\J.I Olald Gl dolla &

. £ oy S N .. . * * R . . XA . s e ee o . wo & ::_f.':
b (ygls Ll )J.Sf&.ya.l i daleiall 3yl (Al Ho9yisdl aslal (o andil 4,&..19).1.S.I;I aaldl =

)

. . RS . . o . 000 . o) . . .o £ . . o Py o« . '
Le-tdl §9pisl ddlinl aic 3yall (o ddlha yaad aild (§g9pisdl ¢34 Jal (o 3yall 4l Alin’Las &

@SMI&U_’M 73 nt__siaJial-ﬂiO :




[dttunig yo ] GdilyygSIl gl

‘5)'473)7.\.‘1 Lgdaletyl aie Lmgats dhaylyll Ciligyisl cira Lo 3yall 3ya% Ay SIl Aol scayynti E
~

3y g Baate Byal (oS Loaic dyyh duwal ddiliyaSil duulludl < aga &
[Bayaiall] 3yall Leilla o Mg duall Cuudlg TN
&8t 6
H — QO
il e Sl bl (5 Lyt o Laaa Culyall yéoind 2y ?
CiligyISIY Blaill e ahed (5T 63 phath caual slisa yiuadl gyall aaall (3
fla 1 Cilig S| il iy aiks gyl phaill Cauas oy gl Loy dgala Ayl

AL S AL ol 3 )
&30t gt Aty o o . e o
- - > I :afiliyg S ddludl Goald ;o Zyadl =

ol B sla 5

(0 dudilygSIl Al Ay :8aalgll Sygall b -
A1y Gyl aaadl Yy Coea sludl I ol

RIS

£ . * *
Ol a8lia adyig Blgadl cina

Sl e e

\__;:,Ul Mlgl;‘;_

304501 AL Jas

Ay SI dodludl (JE%5 :Baalgll dcgaaall o -
Ol GiBlin (Jiig Bloill cuiva (g gyl pandl sy Ena (Faudll A Al (pa
Lo ilipg Sl Zpallalls (Glols Lol yualicell Bley liydl dbgin Lisl cdulle Lo d8lia ALl Cilyli @
Al eIl Gegllundl gyl sl yialiodl ga Lgiylis Xr dhndAie
63l dygall palgilly deiliyg Sl dolbull (s d8Mall Lo ?
duwSc doMell :gJ'AJI paally ditliug g sl
Guayks A8all : (il Eiling duilusgye il
[aga] @38l Jaandl b (el GydlyygSl Gullutl s yaliall sac ?
N oeaayieitl =3 O Guawsdi -2 duilugyeSil ;b paliall (Lef F yalall -1
FON @gyall juaial gMA (o atraal

Ay g S detlludl crueny Ifn..\.ch.n Al palioll 93)7:5204 @aali | ?
N> uNay 505 165

Bygall dcgaaall oy ISl g el aaell | palell
N yst LS Cillig yist] (o @l
2 5A 1s%2s%2p? 7 N
3 1A 18%2522p°3s’ 1 Na
2 6A 1s228%2p* 8 O
3 6A 1s%25%2p°®3s23p* 16 S

@SM|&UJ:.O 74 n‘_éj:-liél-mio :




Jolg gys pan yusl g Mg ((puananesHI Grany (pagyiuill ((uawsYlg (eaayieill il ygall (5 (1
O > N dilyes dgllu

Follg Laaa sl g aguagiall 595 (CuypiSIl Guucy pguagiall Euay CuyyiSily agyaguall AL Bygall o5 (2
S > Na deslgyes

Bygall o 4 Sty Il Guaay (a8 (CugyuSilg sl Gy [ dwlui] Baalall Geganall oo (3
O > S Guilugyes yusdlg daan J531 g Ledl (aSud il

=i ey Na < S <N < O:clédall gaai (4

H )
21 . . 3 .o e o i/
. =
= TR T T [zl Letiang : Ll gygll Jgaall B drtlugygSll ats &
10|15 20(25]31|35 |41 s . o
Na | Mg Allsi|P|s]|c . e /\
1.0 |13 15[16|21|25|29 . . il ( . e . - N7
K [calsc[n|v[or|mn[re[colmi[cu[zn|[calGe|as|se|er L L.U'GS'" e I 9 40t U‘LCI 9 Jg.LﬂJI
09|11 [12]|13 (15|16 |16 |17 |17|18|18|1.7|18|20|22|24]|28 A4 —
ARHERRRERREERERRE S s paliall dach [als
Cs|Ba|lLa|Hl | Ta|W |Re|(Os| Ir | Pt |Au|Hg| Tl | Pb| Bi | Po | At S * . 9
' 09|08 [11)12(14|14|15|15|16[16]|14|15[15][16[1.7 18|20

Y

£ S 3 U SR SR PR . it/
Lg-Y dcaldll oo @ Lgubdos Caci Y aleall yaliell 5

Y SN PREN LT PPN FI P

paliny bl Gpla

ﬂqés.ﬁ‘#ﬂ\“ . * . * . . . o
w5 g3 ST ity o B —————> auygall uaijAJI I~ DA (o cdlall hany Aga JSia
) 5 3l S0 L

ol g ) el i
Al sl il
il g Bl
L J.QSJILJL.H

, 3
3 Ia 8A
| s (Heg (phadll carm’ alaa)l ¢ Cilyadly Culig I iy 1t
Kim 0,07, 072 sabLi
#33g) S O30 gl pah Can yusiy Laaa yusT O calludl galall a1
bl (2 sall ) s (Sl ) - -

O daleial 3yl

O bl galadl 9831 (3 ol o Cauat ysy Lana s O72 calluaall GELLEN (31
O <O <O :eutiyill §gSits

M35 g yall aanll aljg ghadl (5o uwall gyl (ys LTI ofy EiligyZSIl (5ol of Byall Cursu LalS Bl copu
9-’19,52!! yadll anl

rquua 3Al, 5B 5 ;N alyal u-')w

Bygadl dcgoaall gﬁg)mgl &l | izl

N yusi BOLSI Cilig 2SIl (ya
hill caal (lads (2
3 3A 1s%25%2p°%3s23p" Al ©

£
. ml aﬁl—b 3 I X
2 3A 1s?28%2p B o= v (o

ailayeSil dpdludl liady (C

2 5A 15%25%2p N
2 galong p Dl N0 B30 g0
? _{‘ &‘%3'9¢Jﬂ';ﬂ-‘~im§¢_yl el
3 4
}1 Tj}- 1A 2A A aA sA
Al>B >N :phadll cany $5
T= 1
£ i
N> B> Al :adilyeSll Gedludlg alill &5l ﬂli 2 : :
[ 3 N

75

%) clyo,4ll Euyao n iyl alaio yaalli dnio




B sotlopl s =272 ST Yglhsuliall Jiall = pble® izt auiga

[7] uJA.Il ad)9
seesill ySalg Laaa yos)l caun ALl u..,
Br,Br~ -1
Mg7 Mg+7Mg +2 _2
rquua oF 5 ,Mg 5 1, Cl ety u.qﬂﬂ}
yodll camlialunyl (a
Ol Edlia aluayl (D
Al Sl dpdludl alysyl (C
76 il . AL Bani
: :Ll.o.lﬁJla.wJ:.o iyl alaio yadllidnio




Gl guyall dealye Ja

Jaaally Licatueg : il Jlgull 2

Srlarg g W1 850 35

2

q 3
; - * * o
%} 1%,_ S9Vlg g el a9 5y o9l Y cual (as yaliell codiyig gjg-\Jl
330 A Al e
;5; o H o
— - Y * . ;
Gt _3 Li | Be Blc|[n[o|F Gyl paadl (y9Sy falad :yuusl (@
ay T
: &

_j; :j‘ Na | Mg Al | Si P S | cl ?()9-”5." ij.\J m * T . A sm
Y K|[ca|sc|[Ti[v]|cr|[m|Fe|[co|ni[cu[zn|Ga|Ge|as]|se|sr . .. . .

£ 8993 0 9951y (oS

3

3

diadi oo yifall Jaledl :53aalg
@yall paall Jig BULSI CiligyiSl| cina et (uauwsHl (B yusl omg dlla bl Blgil
Ypouligull Lgia 3T pgaguall ol ill dhlia (oSl falel :yucsl (D
poaguall (fauld M Lol (po degarall o5 yall paall sy :3aalg Gcgars oB Aguuligully agyaguall
g yiSINl €34l el ol Gl plint (push §OLSIIN Cilig LIy Blaill civa J5T yall anaa
F, 072, N7 itaaa yusl 0l cilia i o spiiiud (C
(o FOLL sy yESHI CiligyiSINl ialia (oudl ¢ 1572S72D° UayiSIfl @yolll B aulidiill faadlug Cilig I g)a
dlloall Blgill dindi ;b cia oy Ciligiays M1 o CiBall Guid ;09 canan yiSid oo yAll olgiuce
ol aaall o pusil o N2 (uagylell (iligyisizy
1S, N, Mg otel 2 ai s &l 08 palietl ¢f :ziiiuf
posunciball om (a5 (G 5l dla Lol om Gl Geganall yalic
IN, C, B iysial gyall asaa &l yualiall gl :aiiiul (©
Ol 1 shaselt (y Ligaai Lol g yll (i coagliy il e Zlill 3y9.ll b pualisll U
@sall paall o5 aglal Guagyivill GeSud  5A (uaayicillg 4A (o4ySilg 3A (sl
WCl, Si, S +asiliyeS dprliu yisl &0 yaliall of :piiiu (f
Gyl sl Slgal ga (sl Ml shiscell (30 Ligail Ll ilypg Sl Gpalbaudl alayd (AENEN Bygall o yualiall Js
GfiliyeS Gl amyish jolSil A yglSilg 6A CliypiSily 4A (oSl
Taliys paa Gle culluwll (ol aaa iy fakel syusdl (g
LIS Gy gl paall alahul CiligyiSINI (pnty yBL Ay gLl slgTue O CiligyiSI| CowiSy ad
Cg39all Jganll o ALl Clall Gl il pualiall gl Ol Al o Sl JALAANI o Lo 1S5 (D
OO¥ESIN £34 Jguasd Baalall j9all palic (s gyall paall o 3usH1 o2 (3954 lo¥l deganall ob paic s
FO3l o Aadl (il Holin I sy Gl Jursill Yall o ylyBLudl ping ] sl alo
:biat dublass dlales il Uil JlGudl P

IS

Mgy + il — M(Tgl) +e” aaly (9ayiSll adal &l ypaic Byd ciludisl (@
Mgy +e™ - M(Tgl) + Qb Al §dlaly paic 3y Ll aalg (ayisll dolial (D

@SMI&U_’M 77 nt__siaJial-ﬂiO :




u Sgllapull ife =75 2=~ "= Y gl guifjall Jimal = pite™ guxindgldrmga

N gall saedl of o aplly 4O yaiell Lgia (Lol N paiell i Gl a5 falat 3o oyl Sl ?
90 gyall asall (o yioual
Baalgll Bygall ;b i Yoy alayi ¥ Gl il
iy gl Glins ant 20° Gaylall Gglusall s(ytagyLedl
Ou20xiill 5 T al (il dling Jaud aio g3l 99Sd yiluna st ghod 2D° GAAN Golusall:(pauusil
Seilyall §OLSII CilgyiSif aney ylill Aila agd EHe Lo g iifud : qualdll Jlhull P
Ol EBlia Cialyg (g yall pandl i Glleall Bl diad cualy Banlall 59l o SOLCIN CiligyiS] Cualy Lals
dyayha @8l ((gyisI¥l eyl da)ydUI

@SMI&U_’M 78 nt__siaJial-ﬂiO :




Jtill yniall alday CU, GE, MN, S -4l yaliall (s yiate JSI iyiSiil piyeill cuish : Ul Jihadl ?
it Lo caal 2 Lgia I culial

Spalinll oam (o pale JSI dogoaall adyg Bygall ady Lo (@

Tgio S Bya b Bapaiall CiligyiSI¥l sac Lo b

6:z IS paiell 3y & BALSI Ciligyisll aac Lo (C

e 3ygall dcganall glagil TR PP aasll yaiall
Bayaie @yl

1 4 1B d [Ar]as'3d™ 29 Cu

2 4 4A P [Ar]as?3d"4p? 32 Ge

5 4 7B d [Arlas?3d?® 25 Mn

2 3 6A P [Ne]3s?3p* 16 S

S g@,L&JI Goiucall yiioid Sald dlla ulalll u& ¢gjg,lSJ§I &,!39.'{JI salc ‘_,.e_u_n g’.\JI G olucall ()9St Baydiall c.L:ng).’f.S.IgII 1ySak
d golusall (B el gselll O py
1GE Bysll G2yl Goiusell b aud’ Jydll slalil Lgl il CiligyiSI¥I (pao sac yusTLe (]
[0 5 0Ly S b aalg wiligyist diMI] 454D :Ge 2ylall Goiusall
IS By b awca Jyall slaliLal Gill CiligyISINI (po 3ac pusiLa (€
icilgall (95ud 3573D* :S a)lall goiuall ;5 cigliaall yliicl le
[0 oo d03ig S b aalg cilugyisi] dayy]
Jydl guad Lgd il CilagyiSIN S cilua culllall led Cilbigiuwall S B cigllaadl LS (Lo
MN* 5 S7 e Yt layisill gl caist (f
[Ar] 30 & Mn** < [Ar]as’3d® <« Mn
[Ar] < [Ne]3s?3p® & S7? < [Ne]3s’3p* = S
piaiel (ugyiSill piygill il : Uil JlGu ?
siic Gayll Goganally LN 3yaall (3a (@
3 8y9all [2 + 2 =4 HOLSII CiligyiSif gaaaa] P pliadill 5 A daslyll ¢l 14 degasal
[Ne] 3s3p? < 1s?2s2p°3s?3p?
B dwaludl dcgaaally cdsdyll 3ygall o (D
3 =0 ¢oiusall (4 Bygall (2 + 4 = 6 CiligyiSIYl £oasag d glind ¢l 6B dcgeaall
15%25%2p°%35%3p°%4s3d° muasall = 15%25°2p°35°3p%4s?3d"
Lgasaiat ajled [Ug iSIll piyglll b Balis dlla] Laal axii
4D* geyall Golually igyiSI¥l anyyet ¢ils (C
N=3 {954 olgiuiag O 194 Lawd Ty il daiyll Bjgall o P glia
15°252p°35?3p°4s?3d"4p?

@SMI&U_’M 79 nt__siaJial-ﬂiO :




3D° eyhll goiually cullull AL atgud oy iSIl g iieill ol (d
1522572°3573D° sculluatl AL (3 iy iSINl @yl
1572572p°3573p" :[267 g34] dlaleiioll Byall gy iSIYl el

4 oyall golually ciagall (NI alasdl loyiShll 2ol ol (©
CiligyiSIN JodI ABLall g (39S S Golure GLb ANl pualiall ;b ciaga Gaul OIS I3]
1572572P°3573D°45730" 4P 55° 40 ceagall I (a3l g yiSINl a ol
15°28%2p°35"3p 45”304 55°40* [36” dbLinf] dlaletall Byall gy ISyl gl
yaLul Jal o Glies caunt's 90 Lim (3854 Of iy athd GigyiSIll sgadill coruig

1822822p63823p64823d104p65814d5

ST 2193341 (30 79) IS o Laana By yusf aaalzyll Jigat ?

@yl 3aal Ll yogy al a3 Loaa yusil 222l gygall Joaall Ml s o cay:anci (F, Cl) (Si, C) (Mg , Nay

Laaa yusH @19l Joaall b iyl yaliell
Na Mg Jsd NaBaalg 3yga ;0 Mg - Na
Si Si Jsd C Baaly degana oo Si-C
Cl Clyss F 8aalg dogara oo F-Cl
2 .
g 3 Serbang g W1 3510 3y 3
% ?L_ o9Vlg g3 il b g 5 ) p9dl Y&
= 3
32
& |
CE _g L | Be B[c|[n[oO[F
; % Na | Mg alsi|er]s|a
‘% K |ca|se|[T | v]cr|[m[Fe[co|ni[cu[zn|cGa|Ge|as|sel|sr
R o£ . )7 'Y £ £ * & ,
sl CIQ)}II G0 S (9 Leaa el aaal : yuolddl Jlgudl §
O™ ,Mg" (5,8 (Ca , Ca*)
el LZQA)MSII yaiell
8d cungall oMb (Cilygiuall 3ac iy (g LAl CiligyiSIl (ladd Ca'? Ca-Ca*
12
|
2531 9 Culluaall (581 (LI 2y G gLl Cilig yiSIN Bl S S-8>
youndl o dlaleioll 5yl
o e . . & o) s oo . Lo . . o e .o -
=) (—lngJ.lSJ;l Y pSfungJQHJI Ol a2y u.ng).ngII &l uas |\/|g+2 0O7?2- Mg+2
paall (g cisall a3 3y Blgill Aiadi cag i iisall

@SMI&U_’M 80 nt__siaJial-ﬂiO :




D) solapudlfe =727 “*Ygiirguilall fnall - pble" (aviundyl drmga ™

x £ - - ;00 000 £ * . * 4
5 3 TP NP 1901 8 (- Al el elta cutlyal of : gualual Jigudl P
2 —gé Gy sl ebl e g 53 godl J& - -
2 3 AN
*33 gi% ol sdd
b Li | Be B|C|N|O|F
}._3; Na | Mg als|pls|a (He 7 Ne) (N 7Be) (Na b K)
&3
:% K |ca Sc‘ n} v |Cr|Mn Fo|Co| Ni |Cu|2n|Ga|Ge| As |Se| Br gjs-ﬂl dQﬁ‘Ml)-j-C a*ml.ﬁ." CJ-\: ng)h:l-'l
3
Ed

bel Lat cJgaall Il yaill ped (o Lafila dluill paliall -
He > Ne casaa yoin curuy d5lia Lell gas Gcganall (Lel aa posliall (i Gl

N> Be daaa yusf aill o dola JoT N Gy Be 8aalg 3j93 3N, Be -

Na > K daaa syl al¥ g d8la oLel 505 K 90 el Na Baslg degans o Na, K -

syuasl s buall Jlgatt 2

69931 Jgaadl 8 (ol I gluscedl (0 oLaidly ZLILI Bygall (b Cilyall pgaa galBLli (@
Aaall (i BOLCIN CiliyiSIy civall s Al Bloull diad a3 Baalgll 5ygall

639301 Joaall 5 Jauldl Il Le¥l (3o sla Ly Baalgll Gcganall palic (' dilka gallith (D
dBla a8l (HayiSINl £ auncd (ABLAN Ciliglucy Bals) curuey gyall aanll alsyy Baalgll deganall o5
Ol

. o

Lalilya mgany dilie dulbul Cilig Ml gaa alaji (C
. £ * o) . - ) e ee - - - . - % . * . £
o< g.le!l paadl alayig ung).nS.Ig!I YRR Fird | Ry PR g;”b.ll (& 9l e Lig Sl ceanniSy callaadl G oI

:7 ] dlaleiall 3yall aaa
w E| M| |[X|D c P : .
iy A sl U Al (e cual @ I3 Jgandl guyal s el Jiutt ?
VLWLl [I] [l [T Z5Y ;M @il pualiall &ilys (3o 8y JSI il gayeill st (@
TU, X,V :adlll yaliall (4o yaic S dcgoro pdyla (D
e e @l aasll Iy ISl &gl Bygall dcgaaall | gladll | yaliel
SOLSIN | Bayaie
3 1s%2s' 2 1A S W
3 5 1s%2s%2p" 2 3A P E
7 1s%2s%2p? 2 5A P M
7 9 18%28%2p° 2 7A P X
10 1s228%2p° 2 8A P D
2 12 18%25%22p°3s? 3 2A S Y
3 15 15%28%2p%3573p3 3 5A P R
19 15%2522p°f3523p°4s! 4 1A S V
22 18%25%2p°3s23pf4s?3d? 4 4B d U
24 1522822p°®3s23p°as'3d? 4 6B d Z
30 18%28%2p°3s23p®4s?3d™ 4 2B d P
32 18%25%2p°3s23pf4s23d"4p? 4 4A P T

@ cbiotd)l diujao 81 n g__;-iJJial.d'.Li.o :




[u1]

=22l mey gl Jmall = e Gavindgl dgmga

E yaiell deganag V yaliall 393 (a painl gyall aaslile (C

31 ¢ 4[Ar] 45?3d°4p" << 3A diniil degeaallg N =4 eyl 3ygall

Joaadl o5 IR yaiell 3yal Gaglall galuall o Bayaiall CiligyiSiil sac La (d

Joaall b OX, Y, E :4 ¥l yaliell (o pale JS 33 b GHLSII Ciligyisl sac la (€

q@aall J&, ?V,R,E:ﬁg;ﬂlu@a@‘ﬂlmwl gf i

£ i ] S 99y Il shunell sl (3o Laaa 4T pasll uadl yualic piaiu
I "5 #uSl gty aS a2 al o dals V g Laaa
: MME=dEE = SR, Y, M solel i aifi @l 28 paliall ¢ (g
: 1] D Y paic Lol om dgilill dcgarall yalic
s ERRRNNEN M, X, E afliyes daullau g5 af 331 yaliatl 6 (h

Sulugisliug 3:‘.—“'—.‘}653-.'.-.4'-“4&3'9@E)—lci-ﬂlos-‘?:!ﬁd‘ulei‘)e-\gémﬁ-ﬁlﬁ

gsasil yai
]
|

|

LTI
\
\
m
=
>

O qual 4% Gl poliall GuayiSill guyeill sl :puwlill Jlutl ?
gl Gl Gl
23\/ 17CI 12Mg 11Na 10,\]e SO 7N

= ,;V:18%28%2p°3s%3pfas?3d?
= ,Cl1s?2s*2p®3s%3p°
= ,Mg:1s’25*2p°®3s?
» . Na:1s*2s’2p°3s’
= Ne:1s25’2p°
» O:15%25%2p*
= N:1s%28%2p°
Mg, Cl, N :44331 yualiall (o paic JS o5 Bapaioll CiligyiSifl sxc o (@
Mg=0, Cl=1,N=3
53V:18728%2P°3873P°30 V7 (8l o yiSil el caisl (D
INa, Mg gl aili &l gypaiel ¢l (C
T aid @dlag (pesl annad parucidall Guucs poaguall (LI Bygall o5 LamdLs
ICl, O yusl gyall asna Gypaiall 6f (d
(o ST yalSIl anall aly Bygall b Jaw Ligail Lels (3 Bygall 5 yalSIl Laluy 2 Byl b (peauusy
sy
Vil ol &l el al yaliell oam ol (€

. o e & o0 RS .. . o) . o £
Oatll @)or ardiy yilus gyed (o achy aly L (gyiSNl GA Na pgaguall

@SMI&-UJJJ.O 82 ngi:ﬂam :




[u1]

=22l mey gl Jmall = e Gavindgl dgmga

QiiliyeS deullu Lol al yaliatioam ¢f  (f
Jaaal (g uaily Cleganall Lol anbas dilull yaliall (s (Ledl om O (uawsl
sl (ol Zilia Ady Gl Sygall pualic (o g X puaiell :yilell JiGudl ?
1757 =2k 900 =1k
21007 =4k 14850 =3k
X yaiell degone pByanafl @
D Jotill piaiall apelil ylySTuwdl Il Jagg (iayiSl 258 paiall 5 Giey 3l b auadil platyXi
2A &l deganall b paiall 9a5ut [HE] 1ol 3ygl
X2 83 U0 yisiyl gyeill cuisi (O
» X:15%28?

n X+2: 182
cueal @l gygall Joaally gyall Lmsac 8 Gllitall dyialyisdl yaliall iyl o8 guyal spilic galall Sl ?
R G X D M Z Y rasli Gl Aliudl yo

\

X yiaimll 852l (g LSl gyoll sl m
 Xi18%25%2p°
R,D, Y :aclll yaliell o paic JS dcgaaale =
= R:1s%25%2p*
= D:1s?258%2p%2s!
m . Y:18°25%2p%38%3p’
R=6A 7/ D=1A 7/ Y= 4A :paliall icgess
QIS (ol &l el al yualioll oam gl =
wo[NE] slyELudt dllat M*2 culung %9 Eull’ (g yisil g3 olima L GLill Ena ;M
90l dlin Y51 af yualiall sam I @

D o yiaiall AA dcgane by S5 ¢ Joaal dylaul Ligatl LalSy (Haudl Ligail LalS (a5 (i dilia (]

Bygall | dcgenall oy LSl 2ol sasll paieall
@l
2 6A 1s22s%2p* 8 R
2 7A 1s22s8%2p° 9 G
2 8A 18%28%2p° 10 X
3 1A 1s228%2p°3s’ 1 D
3 2A 15%2522p°3s? 12 M
3 3A 1s228%2p°f3s23p! 13 Z
3 4A 1s228%2p°®3s23p? 14 Y

@SMI&-UJJJ.O 83 ngi:ﬂam :




B solbopull i =27 Y gl gubliall bl - b aiudyl aduiga

G paiell 9sSed Jaanll ey adl Leg 3193 53 g el aiiliyes deullu Lol yalioll sam ol
FON & pialiall oLels gygall Jgaally dayall alacHl Liyls g asiiy

£ & z z
Gyadl aaell Baliys yalioll sagl (Ll A8l yeot Joy Likey Loy Joci =

2500 @yl el ()ldy (il 5 50 ga bl auiyll (o cullall Aol
Ol G5Ln g Gudiy il auyll seal dgucd’ yaliall jooys
e . Pes ey e e o) & ,
oo Lgtiags a9l CiliSyog pgtyldl CiliSya padiud:yic 9.|L|.II Jlgudl §
500 - .I a-q‘ I " n“o“ " . :‘;xl_.l)d “" ué(“l"‘ )O_.!L.I_’i JIQ.A

5 10 15 20 |_‘|91 LM U’Gﬁ ¢'A.|.|.|A.J| (Jé 37!9.44“ a..l‘.cgglg a.gJAldJl ;Ln'a.c;XI
JAinlg Lnyaguali (Joad Laa H)ias

. . . . N . £ & . o e o e .
(dcgenall aByg 3ygall a%)) Lagia JS pliga 2aal o' | 354lls Ba pauplall (o JSI oy iSINI paill cuisi

Bygall dcgeaall sl YLl Gy oyl g yo Ll saell | palell
@l
6 2A sa[Xe]65? 15%25%2p°f3523p4s23d"4pe5524d"5p%6S? 56 Ba
5 7A 36[Kr]5s%4d"5p° 1522522p°3s23p°4s?3d'4pess?ad'sp’ 53 |

iy Lo dlen (S dagaiall dladl 3oy Joa Byl guial syilie Gl gt ?
9 CiligyiSIfly Ligl Stk giall o yill Golucall 1
4d -
4_p _
50 -
55 -
{[NeJ3S™3D* oy il LarsSyi Gilll Bydl b Ciligligyull aac 2
Ciligigys 6 -
Ciligigys 8 -
Ligigyi16 -

Ligligys 24 -
1 z £ esess .
2yl (5 g-lucall EILOL U.’lg).’fﬁ.lgll and)gui gl [a] Lucchy LGS pntell ooy 3

S —_

- 19 ©
[ [

@SMI&-UJJJ.O 84 ngi:ﬂam :




-

=22l mey gl Jmall = e Gavindgl dgmga

[u1]

:9m 15%°25%°2p°35°3p" 9 SIN Lgesyli Byal SOLCLI Ciligyistl aac .4
Oligyisil -
Ciligyisi| 4
Ciligyisl| 6
Ligyisi(16 -
o G Syl (pa Lana By3 ydual .5
14Si -
oS
zoCa -
32Ge -
o Gl Syl (ya GG (i Gl el Lgl Gill Byl .6
17CI -
13A| -
19K -

zoca -
(o pgruitidall eyl (Ll Gl (Jiah ill dalesll 7

Mg(g) - Mg(J;‘)L + 4e” -

M{} - Mgl +e -

M{S - Mgl +e” -

MGy - Mgl +e” -

M O0gy + €~ = Oy + 141kj/mol dsleall b daliall yici .8
OuawsU (il dBln -

s SU Gipelug g S

(s SU Gigyisiyl Zai

£ v a0 Eeril eses
OreawSOU Gl il dalla

@SMI&-UJJJ.O 85 ngi:ﬂam :




B solbopull i =27 Y gl gubliall bl - b aiudyl aduiga

Ao Sl badgyllg CileSyoall : 2N Ban gl
Laclaily deiliarSil taglgyll :Jodl yuyal

23

Oty Sy

blai \ joy 3-6,’;! ... 9 ‘; * o I alug i ;gh.‘ﬂ‘.‘l." LJ.’I‘_.?.A.I”." g.m :<’"”|9J - ”S‘):; 0” . -
gl aiall QJIS"'I ).lS.I
yaiall oy le gingli Baalg dadiy AT (ayisll S I
S

Jsil Julial ddyya glyialy p1902 ple "Gugel Ciysrlea’ pllall ald &
" uicigd Sy Lanbauudg Cilyall

™)
il 1LY of uySyi Auny Gyl
- e " U-og - " :)AJ \ »sj. _1
sfioall puaiall OIS Cil'igyiSl| cowali —2
. e . o £ & - . o - 3 o) . . . N
&9l aladiuly ol (Jiaall paiell deganall 4By = §OLSIN Ciligyisi [1A — 8A] aicgoase pdy (o -
@yl saaed U.lg).d.l;l
o e e v e P . e & . . . £ e ey e .
yolwd (3aaly dadl S ple aalg (99yisll auwy bayiiy (yiaiell joy Joa dga gl Y uLngJ.nS.I?!I ) -
| &L@I&mhmuﬁ@c&ngﬂgl Attt
1 A A v 18 - - - . N > o0 £
1A B M oBoIE T g, 4)-!44-9J| ) dga s?.lal".l_ﬁl &MQ,{J-AA—I—A&UX'
-\.'1* |24 3A4A 5A6A TA 7 O adya X by CiligyiSINl daglyo agled ,A-l
i s [B]e R 82 I
W HEF eg ke aga gl oo Oiads
‘& 20 |21 22 24 25 26 |27 29 %0 31 [32 'ﬁl 34135 36 )
BEs Ca | 5c Ti Cr Mn Fe |Co Cu n Ga |Ge As|l Se| Br| Kr

= &k 2R

- : glauadl Cillig yilSUl (2 :5-0LSI Cillig yiSl oy

e £ AR SRR R ¢ S e X© g o] cadyd S
J 55 (57 7 F Ak 2wy 'BE g 24|85 86
B Ba [a H Re Os | Ir Pt Au Hg | P i Po| At Rn

IR IR R BB P MR WP g VR ONR MW W8S

W o=

|

wid

bl =]
a8 |<88

3yall gejlé.ll

Na—Mg — Al - Si : &l yaliell (uiel cuSys aul (92l Joaally dieiugly 7

. oo

ote! Sy SRl & P dcganall paiall
Nae 1 1A Na
eMge 2 2A Mg

o Ale 3 3A Al

.
eSie 4 aA Si

@ cbiotd)l diujao 86 n \__;-iJJiaLdli.o :




e . * . ;
’15P - 1GS - 17CI - 18Ar _19K _3sBr adldl yualiell (yuagl Sy ;4-'-'-0'

Ouigd Sy BN CulgyisI| IoyiSIll g yoLll paiall
L K
oPe 2+3=5 15?2s2p°3s’3p’ 5P
»
L X
el e 2+4=6 15228%2p°3573p"* .S
[ X J
L X
$Cle 2+5=7 15225%2p°3573p° +Cl
L X ]
[ X
sAre 2+6=38 15%25%2p°3573p° WAY
[ X
K o 1 15°28°2p°3s?3p°4s’ 1K
[ N
SRBre 2+5=7 15’25%2p°35?3p°4573d"4p’ 3sBr
o0

?

H . *” *” 00 00;
23l = oF = sB =N —,Be (o YS! usg! sy ‘—'-'Sf 16202 @aadil ?
ol sy SIS iligyis) oISl e raia
i e 1 15228’ L
0
L A 2 2 5
e e 2+5=7 1s*28°2p oF
L Ad
o B 2+1=3 1s’2s”2p' B
@
L X}
o N o 2+3=5 1s228%2p° N
[
ePce 2 15%28? .Be
! 18
1A A
2 3 4 15 16 17 ‘
Hel 2 3A 4A oA 6A 7A Hee
[j® eRoe oBo‘oCo oNoloO.:Fo.:Ne:
Nae loMgo efje oS0 e De e e :C\o :Ar:
Ko oCq® *Ga® | *Ge® oAse l'Se' .:Br° :Kr:
| Rbe | eSre elne "'Sm' *She (eTeo g ] ® gXea
Cs® *Bae oTie|sPbe sBie|ePow | SAre| SRS
Fre eRge

@ cbiotd)l diujao 87 n g__;-iJJial.d'.Li.o :




B otiopll o =2 7= " S gl iall Jinal = e (ixinsgl auiga

1l yaliell (yuigd Sy awl ﬂﬂ}

5Ll Cilugyisl] "JQ)JSJ;XI el yaiell

2Ca

1H

509N

20 1 50 16 53

Ca

Sn

Se

He

32

Ge

36

Kr

(88) ;10,411 Guijro

88

n k__,j:a_ji almio yailli dnnio




B solbopull i =27 Y gl gubliall bl - b aiudyl aduiga

audliassil badlgyll (5 doada

AalPAall GfiladSIl CiliSyally Cliyall Ciang Lol Cilyall (o balgyll Xgi

)

s

Jasy Lgiany Lyl xic yisT of Gy G L Gidlati B9 <o deiliasSil ladlgyll scagyati &
axlileasSil gyl glaid Lo

CEEETIETY

-~

dtig ¥l baslgyll —1
dramblucill gyl —2

dplall lagdgyll -3

cSyadl — ¢gyadl — yaiell

Ag 5yd g Salell S?é Lg_’& dlocdl yaliell Xl Bayaiqg Cilya (JS.&I.J docdall s?é g)g.ﬂl Joaadl yalic yolgili X

Doyt slgu Lafla Jelaill powsi dagdall ;5 ya3I paliall Ly (patdall ghagll b ¢yl Cilysy by

CilySyag Ciiha eling GoSILh Y ETuMl Gl Juali (ia diges Ghla 39264 of e
SeuSyall cyaiall Hus Gyalile 7

poligl e He :Jlie dgia baud slga Il LgSuSat (Say X Gl il Baloll gan spuniall -
Na s g9l Jgaall ;b yuaic gly cdaidall b salgiy faSm (lyall galal
i g3 Liadl apasio Hy UiSye pugly luaie 99S4d (palall gual BySa Cilyd (10 (3553 of Liagd
| O 3y3g H otliyn (H,0 :lie (dalidg yalic culys Lyl (o (oSiy :cuSyall -~
o@o e Ayl £53d apasusiy
_— “TY daliae palic (e 995y caSpall O3 4iS0 Sa egia US Gusly sgha 5B ciSpa S

Sy 563 (uaie Il Gllill slgall cala ?

G5 y0 £ Haic Haiell
V1 V1 02
M V] CO2
V1 Ne
| V1 NaCl

63930l Jgaall ;5 yalioll alusl

[Lmyiiatiy pualiell sam ba Baagll shm (5 cloyly] :Jgaadl o dlliiiNlg dliooll palioll awdii &

AT pualinlly (illasll b dlililg duiiily lodl degoansll Loiag cgygall Joaall slucy g &% :culylall —1
. . o . - £ . - * o . e o (0 - . * 00
aalg §ALST (gyisSll ayal X 1A degarall (b abuali ali (HLAN (ag)aeedl — Cilgu

£ e

Gy Mg CilyLadl (it oot (AL Gic garrall (D alSI CilyLall apis (pada gy B (ygya4l -

@SMI&-UJJJ.O 89 ngi:ﬂam :




[andl (al] ¢rgall Josall (pay (el @alicalylasul —2
doludly duwsludly GuslAll dcgaaall palic gasy
109951y (a9 auglly — ALl yualioll Lol bliaig

H-C-N-O-F-P-S-Cl- Se-Br-|

yals G defilyll Gdlall dlas JOA (o paliell ELL Band
Jole il (3ol all gailad (yry goali Ciljlall avii —3
ans dclaioll ypaiell cuun
B-Si—-Ge—As :lgenl
LAl gunliell caduat sha didudl Clogleall o 2

HoX /3l dcgaaadll a3, oSNl 2yo i palell
oy 1 1s' H
3 2 15%28%2p°35%3p°4s’ 20Ca
oY 8 1s%2872p° woNe
s Y 7 15’28%2p°3s?3p°4573d"4s° 3sBr
M ads 3 1s%25%2p 5B
3oy 4 15%25%2p° «C
38 1 18725’ 5L
b Y 6 1s22s%2p°3s?3p* 16O

Linlgius JoiSul Laad 4Syliiall of Loslusisl g CiligyiSINl a8 Il yaliall Cilys (o :dcilolll Bacls cayye'i @
Absill yaliall (fio GRS Ciliyisyl dyilaly gaglal
il Bygall yalic dnlh lgeg Joleil il yaliell ahes le Gaaid acilalll 3acls m
N37M9707N7O7F

N

. |:. ‘“..‘I S Bacld o s N“SU_YI;I"’" [ Il

Al olgiuca yiTund JBIST Sigyisll ladd pling H (aagyarell

* o & . "; - . 00 - H &
dilad (o Sy oyt B (ayaull « Be pgulayul | i pacelil
BLS gy TSIl 8 (po yisY Lileal Moy 28 S cigyusily P jgawall -
CIL‘IQ ,.nS.I“ 2‘.‘ HSJLI.I.I.AJ.‘. I gf (_I-I.I.ISI‘ I gf M.QJ“ a I"IM.AJ“ (.Q.I.b.é. GIMN QA g.m 25.’3'5—7—" L.ﬂt!_)&.; _‘:

)

Grllull of Geagall ByLintl ga (35 BHLSUN udt o :diadill et

@SM|&UJ:.O 90 n‘_éj:-liél-mio :




. . & weos . £ & .
Ul yiaiell Jia ylydiudl agLialdly pguagally agricll Juay cars ?
Cligyishl | ylydiudl il Juay ia LN (PRI yaial
daadul oLl =
gaLsil
1s%2s' _
1+ 1 1 1e adiay 5L
[He] 25
15?2s%2p°3s?
2+ 2 2 26 aday , »Mg
[Ne] 3s
15228%2p°35%3p"
3+ 3 3 3C aday . Al
[Ne] 3s?3p

al §ILSlg (Aol Sacl (o BLTus dlla g (agilegll Jio il U..Ln.ll oloiuce ahiay [Ja] porlelll O
al 3L Ciligyisll aac yudl
dpledi Logual giiadg (gl o lyAucd EULLI olgiuce Logio JS iy [Cil)s] poriallly porucicall o
driledll Baclh i ohmg 25°20D° ALl goLusall (5 FOLST Ciligyisl]
Bydilugy Eeall OIS Lghiligyisl| adati culylall o
(1o X a8 (3un0yeall (iliung] 3— 2 —14cganall Jla g lamg
Setill yniall fio ylyaiudl oIl yolSily (uausdlg iagyiyill Juay cays ?
"y s clugyist | lyELudl G oy pia HayiSIl g ol yaial
gLl
3e u.u.uS,! 2 2 3
3- 3 5 Ne] 18%2s°2p ;N
26 cuusy 1s’2s”2p*
2- 2 6 sO
[Ne]
18 quusy 2929 ~65 25 ~5
1- 1 7 A 18%25%2p°35"3p 7Cl

(88) ;10,411 Guijro

91

sros e i el S oo
yaluig Jrull paiell aguis

8 I Jualll GaLsiill CilligyiSIy JoSoll g allauS Lo yladio g yualinll s2gl 3-oLsll
5 g cil g IS e LB

7- 6 —5 dcgaaall Jla g famg

NS'NP® dgiledll Bacls Il Juail CiligyiSINl (o aspall 2ylAll Lilgius le cuusi [30)] aliell Yy ©

n t__,J':a_jialm.i.o vatdlli dnio




sl yiniall fia ylydludl I (yguySil Juay cass 2
gyl MLl Gl Juay ia oy ISl 2ol yaiall

3 8 o33l palad iy 18%25%2p? C
a2l 4 4 S°2S
[Ne] p 6

- - * . * e 000 . * . ; o) * . *” . - . Y

e Otigyisd] agal zray Ofua.na.n cadle ddla >Ling clls X Ciligyisll 4 aboy of&gh.u.u,gx Y- WILY/Ie)

6 Lawd il Blaill &hlia (pe LI ayeuw a' Ciligyisil 4 conSy Of pelatiuc Mg (Ciligligys 6 (ilia slgiuse
O9Stbuull aliag (GSyliiall Juindy g (Lillig CiligyisSI 10 Julia Ciligligys

Cilig gl Syiiudl £4% dcgeaall

X & " gél S“"

———- 4 4 elylidiy 4

GH Gaagyasqll &9 17Cl yolstl Jelati aie deiledll 3acld &2 ?
o I @ (posleall ardil (34 iSILy yilucs oing LY (3429)2egll
o ’ S @alaiuay ¥ Agilatil Al olgune JaTS (99yiS gLiag L8Nyl
| ‘ (ALY N CuuT Bale CilyLadllg 3Lb ¥ (agyasell OX Gagyasell Hayisl)
®* @ 35U BOISITN (ayisi| elylii Lagia JS dueay dingd aSyldia GiantiLigh
\ JeLAtl sic Ciligyistl ASLiie Logiuy chany = 3L5% + 3La3LI
TuNa pataguall zo 7G| yalSil Jelati aie diladll Bacls &9 ?

. .
/o Q@Q—’\ G 9.9 0 [ LS wiavisl & BLS culiavisil ags i T (
s , % r/ @OQ ol 3ol mgyﬂ;gha,gcg.am Cilgyisil abd (Al Jaodt 130 aguagial
2(@)9). 06(@)¢ TR
\ Q@@Q N QQQ dxadall galal a4 Eaiadgg jgdsdl
’ o soe e aee & £ o e . .
' } /@l Halue s caaall g..\IAI il zriadg ug).LS.IgII LT CEFPITL SR Y ). Y-V AY |
©7© \ QQ —Q. x@ _—
& @ 7 Q \ . 33 - - e e ) ¢ . e o &
($(@ % $/(@)% Al Lamlgiue (8 §OLS CilligyisSl] dyilady LomdIS
\ \ e Q \@ ’Q pxd o
Q Q@ QQ O@ Q d-‘:lon" - - Sg B ¢“. & “:3&2 +oI."
9 > ; )

:alelaiall paliell cuua Lae s lgie o Cilyall ki
CulyLall Jio BOLSLI Ciligyisi| a8s -1
Sy Lo Jio BOLSN aliligyiSl] e CiligyiSll cows -2
30N + 0N (s (9Sug CiligyiSINl dSyliia -3

@ cbiotd)l diujao 92 n \__;-iJJiaLdli.o :




El u,u-ﬁf a9y

1adlll yaliell (arialiaaa ;

Po adi— 003~ 3L o
Si
O
Na

Jyaludll Al Gl yualiell (o jale S Jay ous O:‘.—.‘w

23 o I £ < IS:;JI &ugml JI-’ Al zl U.IL U O e S.?:'gm;l &l:)gﬂl "MI
da ol 39




=
dug | dbaddyll

& £ . Rl . o Nif,
CilSyall 0 daliAall Cliaddl Sy Cligadl cinali -l 398l :dcig il dlalyll coyye &
e .

Slaliy¥l L dayih L dal ¥l a% CaS chagyl gl (o 7

aig il abull | HoX + Yoyl e ~

. g0 - £ o ey ¢ . S WK -
oMl cciage (ol Zrass uLng).nS.IEII adayyall Sass -
il
® =

& & . £ - o) . .
Gaay ot cllw §odl zrald ung).nS.IEII ETTTL CRTTRRT..

.- fepEI e £ e . 0000 00 o (000 s o . . *
wigllajall - ailill ajall catigud oyl Sl GalTA M Ciliadl (ot cadlall

Ja el 419 @rSiliugyeS 393 g

0.19.57 wSya Tdadiul -

.

INEC| pauaguall 34yslS ciSya (oSl 4Na pasagually ;;Cl yalSll iy auS ming 7

ol iSya <o 30N yalSIl + b agurguall :cuSyall a4 Ayail palall caialiasat -

§LSLI 2aa%g LitigyiSll yaliell £)g5 -

pul Gle yaliell jlydiul sandy guygd LLES Ay -

S A8 Jatants Ll s BOLSTN CalTAl 3] Laf ccuSpall 1 : 1 Gy (59 pualinlls awcdy JOISUN GIS 13| -
oy S amy axiSiy yalc

salsil | gad yiLudl Y Juay i sl gholll | pualed

il

[Ne] awiis i oyishi1 sday
1 Na* BoLS Cilugyisi| 8 @,L’;.II olgiuas zriayg 15%2522p¢3s’ aNa

2822
NaCl P

[Ar] 2t o> 16 sy
1 ClI- BOLS CiligyiSI| 8 LAl slgiue zuiadg 15%25%2p°353p° Gl
3s3p°®

&

$9 Cilati Graayd culluw galal (o4ls ciaga galal

@) — (@) @)
N ! N — 3 095l g (o Ciligdl cilyidlig (yrigdl (gt
(NaCT) £
= " _ aguall a1yglS gl uSyadl
Na Cl: —> Na :Cl: B 1918 el

)

l.l_:_’, _2 DS_.' l.._ 2-._2 f'_j' ‘_: b l._z._z ) l.._ 2_._2 "3‘_1 1 . . - * o * - . * o0 ;_;
§* 2s°2p \j 8 P_%;P s 2s2p°  1s® 2s"2p°3s3p 9 LoS dd Jlall Lol «(ay) ddlaly oM awl gy &
2= T 1 o K . ¢
O acws¥l §gul Euay Gulill oy Grawsyl -
cr- [ ol ol [ -
21y dSdl (gutl otiay Gkl 2y ygdSd
* 3 £ - ;00 -
F'- ayalall (ol Eray (lill sy yglall -
S* AgiyySil ol Eriay Ol any oSt -

p— X - £ - ;00 - - .
N? 2yl ool Eray Oulill aey Gragyivill -

@SMI&U_’M 94 nt__siaJial-ﬂiO :




B solopuio 2= =Y gl gulial e = e gl agmga

cullasll (9531 g cxngall ol (319 & 17Cl 339 yNa 352 O dhla 45164 50 yausl ?
Na'™ giisg laalg Ligyisy a2t o Jaued diaaiio Na 5yd ool 48l 45 —
1- we . - . o . - .
Cl i (gyiSil cuus L,Jld.l.o.lLo.ll.\.a.nJ.ld.m.néll.\Ja.nJLcC
33LSIl (ya (poilli Adlia ST ,ng,g..\g.nll 05545 Baalgll Bygall ;5 Gyall aall alayl LalS alayd (plill dlks :ye S

MO posunsisall apust cisye guasit (O guawsily ,MQ pgsunisall by caus ?

. o * ;00 . *
B3ya (il d8lha Lodey —

ol 1530 38 Y uaausHI 4 35 pgpuidall -
2 oSy s 6A aicgene GuauwsdiLoiy MQ? muaug (9ISl 2 adacs 2A alcgens pgpuidall -
O zuaig 8A dcgeandl Il adiph JoSig Juadd (995isil

l\/lgzozds.mll.\.g.m.u.s_.ox <la Mg usyadl (810 1 Gy (e Calyalls 2 gmg aucd’ FOLSL  —

" . 2 K3 £ D aed . - . * . .
i gaLsel Oa-l Myl A oy La g.lg).d.l;l &Ha-l yaiell
[NE] asiis ia 9yishf 2 2iay

2 MQ™ | 5oL ciliayish 8 (2 )lall slgius aaiavg 18%25°2p"3s® | ,Mg
MaO 25’2p°
g
[Ne] asiuy oia 26 cuusy
2 O* BALS Ciligyisil 8 ajtall olgiue Eiag 1s2s"2p° 5O
2s%2p°
S TR . .
) o i e 2+ LA 2 Mg. + :
[+ 1%} © (%) (N )

oo

-0

Yo
ceo

¥

o0
oo

-0

co

-

: a . 7 G . -
oo il oo L oo @
~ g Magoosiumion Oxideion 2 00 2
Magnesiam Crijgen agruuiall ggdl anwsYl gadl Mg :O0, = MgO
" e

cs

X

O @;9& calal &Gaaed ol U.lLl_l Og.llg g0 U.ILI_I Og..ll (P ay tu—lg—l' Syo ilidly a.l_lg.ll dbadlyll -
Pouiaall spuwst 949752!' cuSyall a5y Lgiany (3o Ciligul cilyTilig (gl
FALS; CuSye uaSit 1S sty Al pauialll tadiyy aus:64a ysol ?

- ; * L . * B * ‘
Al S ol GSpe o oY Cuyusil 4 3l agialdl -

-U’J

as as
T O
v

Loies AP* miiaig 995iS 3 adags 3A aicgens poriall -
ol adosyls JoSug Juad 99yisll 2 cuwSed 6A aicgans Cuyysll
S* zuadg 8A dcgaaadl

m Al”

’:ﬁ

oY Byh carial Lgildg (plall Bya Lo 3adl) Cligyistl cllim Cdly Lo —
. - PO & s00e o £ . g0 RN - o) * . S DR . -
addilgull cliadull (Jalet Gl ol Ul A yadl (o ung).lS.I;I YT uLnaEILl RV WTTR R

yua =& 46 = diadill Jalate Gla M ciSyall oSt Of e -

95

@ clious)l dijao n iyl alaio yaalli dnio




D) solapudlfe =727 “*Ygiirguilall fnall - pble" (aviundyl drmga ™

- S{L:).na.n.q_l [ yoy Aoy aninig uSyadl AiiS aic yaic JSIFOSII juSel Ling caliig LSl -

L gLl o IyELudl Gl Jiay T oy LSINl @yo Ll yaiall
[INE] avdiy ia gayistt 3 aday
ALS, 3 AP* 8L ciligyis| 8 gzeﬁi:l slgluse iy 15%2s82p%3s’3p" | LAl
2s’2p
= [Ar] adis oia 26 cuansy
e 2 S | selticliaiss gaMilsiusguas | 1572572p%3873D" | 1S
35%3p°
¢ 20(3a PotullsiLy 9F solall lagyy “‘Sw
F“'_Ca___,,F UAQ.nqu)AC:I:)J.QXJQJ.aJI+)Js,49mJIS.II il
[Cal* L:ET yoLill Loty Ca™ apias (9yisli2 alidys 2A alcgens papulSi Lot fas
= ; le F'™ &taq9 8A degeaall Il adyyla JoSig Juasl (9yisll 1 cuussd 7A aicgons
CaF, F 30X 3y caria Lgidg « Ca Jadl By Lo adl) ciligyislf clim Culyla -
yaia =77+ 2 = dadl Jalals Gieudl ciSyall 985y Of iy -
g | eS| el SyELudl Il Juay La oy LSl @yoLll yaiall
[Ar] asdiy oia gayish 2 sz
2 Ca™ | 5ol ciligyisll 8 ol olgluse Zrae 15°28%2p°®3s™3p%4s” | ,,Ca
CaF, 38%3p"
e [NE] s oia 16 cusy
pordst 1 F'o | 5 ciligyisi 8 o il slstius muass 15%2572p° oF
2s%2p°
Ea‘""ﬂ-g, 9160 Capsity \Na Potaguall badiyy “"‘S{W}
@
sl [ Yoy a8y aniaiy ciSyall LIS sic yaic JSIBOISUI juSayling uum gL
[l CotypaSIl ake 1 SALSN ALISI Gela Xg Jaudly paiall

[na] 8] = Naz$S

il LSl Oal Syl M Juay ia AL yaiall
[Ne] asides oo gayis 1 ssiy
1 Na' B i ISl 8 2 LAl olgluse Era 15%2572p°3s' nNa

Na,S -6

2s%2p
[Ar] adis oia 26 sy
Jaguall - ot oopn o e

o 2 Q]2 SO Cilig S| 8 aglall olgluce zsia 1s22s%2p°3s?3p* 6

35%3p°

@SM|&UJ:.O 96 n‘_éj:-liél-mio :




@l caSyall g4 Lag oF yolally ;LT pauielll baiyy CayS (yusgl LAY auipig Cilghadlly efaeﬂw}

TEiildl cusyall £95 Lag ;G yolSily ;M pouctieall tndiyy Cass guyal LA awyig SilghAlly c—bew

@SM|&UJ:.O 97 n‘_éj:-liél-mio :




awalel.sey ol il Jmall & pble™ Qavindgl dmga -

ol a4 Gyl yualinll (ya yish of Outiys ElyLii (ya Gatilill Gflea Sl Glalyll :deambucill Glalyll Cayyeli

| aramlwill dhyly | Cilig yiSIAl o sist

ShalyfipdI el dayiyle daliipdl A% casS dagiyl gall (o 2
Mo N + JoX Thadiyl (o -

JS Cligyistly ladd HSJLIIZI-A-" Liligd agaud &0 goiagleaied CASyLiiadl gf Sl (Al ot 38U Yaus -
drombucill dlaglyll ELly LigSa iyl u.alg_l Al dalyll Ciligyisll »9) iaraiyg agio

iy CiSya tasle Blat gl (embui ciSpo Tdariil -

cu:L-xi uma )

LAY
dranlucill gyl gladl &
/\
. . ; : S
o L il dambucill dladdyll : dsladl deambucill daylyll -

u.uLu dvaa Lwi

& oo

Cilligy SNl (g0 2alg g) (D iy lylisdTi

£ o &
3 & o 00 * I 00“ . I * y I I :““ £pode I »“ . I * y I I o

uu"\J.l cu.na & oo

CiligyiSIXl (o (429) (9 (eipn Elylaassi

f\
o DO ot s

L|9)..|S.I2II RY) CIQJI abl U.A Oy ElyLdis

dramlucill 5 deildll kigyll aac

Jlia ALl balgyll aac otgl bLEy aac dcgans ad)
Bayaiall baldull Il pailly | [FOLSI Culig yisI] yaiell
H ®
. 1 1 1A
93l dcgoaall ;0 ragll YoM
' ®
& C ® 4 4 4A
®
| N
o\ o 3 5 5A
[}
e
o ()e 2 6 6A
[ N
[ N ]
[ ]
oo 1 7 7A
e

@ cliodll dwjao )8 n iyl aldio yara Vi dnio




[ciligyiSINl (b0 93] (igyisll axh A (e Bylic Baalg dhayly Js ©
.

39150 g QaSabpuall Jelii gl chpambuni Byl G 35N g Wl ards poli 13f

H, Ouaasassll e sgha b dlagyll o3 s 2

Ol a4 U5 [ligbiiia (Liys] addiin gmg <= 38 X (ua9yaugll :dbaiyll go% Byoil paiell carial ssal -
Gl s ghall i B dpoamluci dlaylyll Hoi

Lt 5 1] 632819 Bayhie Aad S (v dladly 2oy pull Lo paliall ylyiTul 332’ Guiel LY puys -
[ciligyistl o (usad

Alus Giiun (uagyacell Gclelil Bacls JA (po Liylydiul (o aSLEU By S Jaa LA cauat -

poleall (Fio (s allaisly

Sl yELwdl N Juay i oyl gsya il yaiall

H:H

il

1s' H

H—H

dalal deembudi Gyl o
H- + -H — HiH H

clig yis| j

anylyll H,O slLadi £GP u-“ dlalyll g94 Ot ?

H . e - iy
2alg 793 TH, sgra b Gbaylyll EiligyiSh| #lgjf sac as ?

3 . g * £ * (% *
goBLu Sy < oY Gl + 30 A Gragyasedl -
OLiya (ea9ysell Laiey 8y (tauwsHl dfBac O i (9aig (Cilyall (yy dihSyall Byall 3305 -
Ll pa Bayhie Aalh JS (o dSylidin (Jocg (uigl Sy puys Tarty Caaliall (o diySyall Byall awys -
G yAdl Cilyall Bayaiall

oS

R * ;000
rtiues (yaagyasgll caciladl acld (o aSLly -

P M oLl ALl I Juny ia oy ISl @ yall yaiell
H:O:H

1 fod 15 H

H.0 N4
OIC

2 H/ﬁ\H 1s%28°2p° sO

eloll £53a 0 (aiusdlg Juagyaugll paic gy duslal deamludi dlaslyll

@SMI&-UJJJ.O 29 ngi:ﬂam :




C.Hs OL'-@" ‘(5)4 uA dlaiyll g9 O-‘-' ?

omlui Sy <= 303 (auySil + 30 X (uagyasall -

09050l iy Jaa ddualiolly diudl (agytell Cilya Bt £39 ((a-SIl i AdySyadl Byl -

i L ALl I Juay ia oyl gyl | yaiel
1 _n@’ J :'?H@!‘”: T E-|1 1 S1 1H
CaHs (ef(@)|(®)f®) H—f_|';—f:|.—H
4 ..,@:gl: {-e@n-. H H 1822822p2 GC

TS . o . . . . . . . . £ v v oe
Ol £ 632 0 99495119 9305l (9 §98l9 (a9l paie Gy dyslal dramluci dlaylyll
CH, Oliwall sgha oo daslyll gos i 7

0y LSINl gtyg Ll yaiell

P gaLsil Myaudl M Juay ia

1 o) 1s' H
CH,

1s%25%2p’ «C

O843Sllg (tagyrugll paie (yuy dalal Geomlud Ayl

£ o
n“ onl n“ I ul n ‘I"JI

£iioy s - o e . o
O, GuauwsiIIE sgha o dadyll gos iy 7

For | FoLsidl Myl Al Juay i s.,.’ng‘).'n’S.I;XI &nedl yaiell
3 L
2 2 4
2 e 1s%2s8’2p sO
O, % % 0=—=0
2 ® o < 15%25%2p" O
@ @
Ouaassl s s i Gambint dlayly
CO, Gouysitl apusl il sgya o daslyll got oy 7
il LSl ALl M Juay ia o yiSINI gl yaiall
O =G O
4 - 1s?25%2p’ «C
c0: (@i(0)@)
2 BN 15%25%2p* ;0
0=C=0

(88) ;10,411 Guijro

09495l aeuuesT il ey (5 Gl Gromludi dladyll

100

n k__,J':a_ji almio yailli dnnio




(2 sollapullie = 2= S gl hguliall dimall - pite™ gavindgldgmga

Gilig i) gl il amyl ?COZ 9(53-9 U‘ daulyll yotq dlalyll & ng,.nS.II Ig,l Aac ’AS
abylipl pe
\ \\ s g yiSIl plgl Gsyly cdaglyll Ciligyisil o1l dayl
.Ei;g\(_:*:;}‘)c N caoccnc t .y 0—=C=— ah_‘ll‘)JI
R 2 / \
CoH, il ss3a o0 dbalyll g% it 2
alig 4is] glgjl asyl 2l Otgl 6 o0 11yl &9 0
ahlyl

Ll Bl ALl M (Jiay ia oy LSINl gtyg Ll yaiall

4 H H 1‘ ®°++ W +.® ) 1822822[32 GC
CZH4 H_(ljzcl.:_H :.'+ @ . +' '
. . o+ -

e o) 18 H

H
+

. . . . £ . s . o . w oo w Ered s v o
(4293319 (935l (g dgalaly (il g3 (B (a-1ySUl (i (o Al dambud gl

. o’oo’ol . I ool 00 I I
. 3 *

N, Guaayiel e sgha o dadyll go% iy 7

il §aLsl yALuwdl N Juay ia GHoyiSIll 2oLl yaiell
3 15%25%2p° N
& e e
N, (@ )3 @®
3 — 15%2s8°2p° N
o.;n'A‘g).u.dl )..\ Ot XU daml w'i dla gyl
IN; £632 B Oagyiss Bulg 833 (Lo dlaylyll yo& Ciligyisi| |9,| aac ,as
] 3aaly (gt 3yd (le dlaglyll yas Ciligyishl (o aaly >3)
iyl ju¢ Gligisl)
/ WCl, 32 b byl yrg dlalyll ciligyisi| zlo)l aac ,as
A :Cle + +Cl; — 21l .C]—CI — !
wa -w LA L L &h;l}“
g yisi] _//
ahylgll

dlaglyll yas Ciligyis| (yo clg)l dilwg Aoyl Cligyisll (yo aalg >9)

HCN £63 B Lalayll (39S CayS mingl 67 y55l 7

OBLU iSpa < 3B Y gyl + 1IN (428y2all + 35 X gl
[tailay 4] badlyll (pa sac yisT ALyl pulatuny 4l (aghSyall Byall alkh cuSyall B (oSl Linag 3] -

dad' (S e dS)ldie Jacg (gl cuS 9 Aty I..\.ug gp}ll Cilyadl Lglgag caraliall U'° AxySyadl 3yall gl

@AY Cilyall B Bayaioll LA go Baydie

@ cliodll dwjao 101 n iyl aldio yara Vi dnio



B sotlopl s =272 ST Yglhsuliall Jiall = pble® izt auiga

Ailail BaclS MA (yo Lmglydlul (pa ASLEU B3 S Jga bLEUI cown’s -

il gLl yaiudl Al Juiay ia QJQ)J'SJ;I &thoil yarell

1 He «Ce =N 18" H
HON b——™ ... .
4 H*"-C* N3 15%25%2p° «C

3 H—C=Nz: 1s%28%2p° ;N

N

* - * * ; * * * * * * e
O29)24gdlg §9-4ySdl (it dutalaly (a9 yiaidly (g-aySdl (it At dranluc dbaylydl

@alal arambLwi dhyly
—
Hy (/ H Y W) HTH
N AN apalof . o)
sdeamludi dladly Gle Jlia (Byall 4l culladl of ysa of Ol pga ©
{a)
auilif dyamlui ahyly [e z9 ASJLI-I-I-Q] 4.4.\I4I dladly o Quagyargll e
‘-/"/F‘:\\\\\./ j: :\\\ N o . . e S T e Erede e . £l
o (@) (@) T [E026) 4Sylila] Gl dlayly 2 (aausyl e

L\._"\\\ ///)\\ _{ /J cujhj .
\\\\\ — [e E|93I mm ZSJI 3 ] mm “I IJ <:| L2 9 LR " ‘)Lc

(b)

&ufui dromlui aml_.

P
RN

w4 @

\\/\\\// ayiii

(c)

gkt Gyl Laaeuu Gadyll

c ()

W W T Gl JAI1TH (o dladyll o3 L (0) Loaeau dlalyll cagyati
Q ‘-u; . £ . £ o .
s s 5§ = (S—P) gL 9l (D—P) SLb 9l (S—S) LD s

—p 2, &
s p-s Lol o

ool JAILL (yo byl oam L :(T7) hy dbaslyll oyl &
) —> >€;\ o= S S . . . . BT & e o .
0O &9 vttt Jhoial yest (e SUall JAINS ddlaie Flals (D=P) GSLS (e
CiligyiSINI »9) 39294

0 0 B o
O O O

8 JERSD

(L) aila S35

@ cliodll dwjao 102 n iyl aldio yara Vi dnio




D) solapul i =72 2= " Yglihguliall fndll - pble" (sl dimga™

dramluciil baylgyll 5 lig Lo baglgy aac age &

¢l baalgy sac Loacw ladlgy aac dramlucill ddaglyll g9

0 1 dgalal

e Sred
1 1 y: Wl Vi1

2 1 “““Mj

N, 532 o5 glio Leasu baslgy 3ac oo 7
6Lt 2 doapuu 1 ghoey - 4D ol Aoy axd (eagyiydll s gha

H—C —C—O—H L ghall B $lig Larpau baslyy sac (ks 7
i . v o E w o E
: | Loatu 8 Liyad (3] cloau 1 oo dualal dadly JS :daalal ladlgyl

:S?JL?.II ;g}ell UA ngg Loatw kaylgy sac Oj-‘ ?

‘N=C—C=N: Loawuw 1 :dgalaf dladly -
sé'-.'2¢|-u,-,l,-l-l-l1:2i-,-,ﬁ)lﬁab_..b _
sé'-.'2¢|-u,-,l,-lu1:2i-,-,ﬁ)lﬁab_..b _

@t 4 dadu 3 sgganall

CH;OH sg3a o glig Lanus balay sac iy 7

S gnggLuA.Luuma.l,A:iculSJ.AJl'A.uuy

.o LA.;,{.mSCIthgJS:HT!AIAfh.‘nIgJJI

am
n—C0Q—T

o

s

@ :L_I,O,!ﬁ.ll &-UJJ:.O 103 n \__Si:Ji al.d'.l.i.o ”- UJ” e




| (88) ;10,411 Guijro

[11] cyacil d8yg

sl bl awyig Cilgladdly c—bew
NH; Leigadl eg3a o Gamlucill dayiyll go3 Lo —1
Teghall o dalyll yeig dalyll CiligyiSh #lg)l asc aS -2
glig Loatw algy aac oS -3

:gugd baldd awyg Cilgladdly c—"aeﬂw

0, H, Il casyall ;5 dlagipll goile —1
Cdbaglyll yitg Gyl Ciligyisll 2lg) 3ac aS -2
TeaSyall (o5 glug Laatw balgy 3ac Lo =3

104 n ‘__,i:ﬂalm.i.o vadlli dnio



: :‘_ﬂ'l:d ‘”1 i-“i fi [ ” I o Ir‘_ .E I-:_:!l-...:.- "Vs : "FE”‘: g:':L

aylall Gayll

7 z P T
H He :g)g.\ll Jdoaadl & Silyladl =
El 5 3 7 8 9 10 .
LI Be Metal Metalloid Nonmetal B (83 N (0] F Ne GQJ'"-,' dg :e " U_g MQA
T — & T 5 T 7 T *
Na | Mg AlL|Si|P | s |cCl|Ar wrgall] (Laall
| e — 3 32 33 35 36 [g-‘ ] R4
K |Ca|Sc| Ti |V |Cr | Mn|Fe|Co| Ni|Cu|Zn|Ga|Ge|As | Se| Br|Kr ()
G I U I T R— —w 3 I3 7 [ 5 52 5 54 39& 127!3.1-6-" &-QIIJJI L‘ﬂtu.ﬂ—‘:
Rb| Sr| Y | Zr [Nb|Mo|Tc | Ru|Rh |Pd [Ag |Cd| In [Sn|Sb|Te| | [ Xe
- N P Sm— e | p— fo—— | s
SR R 72 74 75 76" 77 78 i 0 |82 4 (3 (3 2of| IV hd * |=‘|’|
Cs | Ba Hf | Ta| W |Re|Os | Ir | Pt |Au|Hg| TI | Pb [ Bi | Po| At | Rn Ciligdl Gt il
- M;M_” 105 106 107 1108 109 110 m mnz T 114 15 16 n7 118 PSS . . (* Y .
Fr | Ra Rf | Db |Sg | Bh | Hs | Mt |Ds|Rg|Cn|Nh| FI [Mc|Lv|Ts|Og Ciligyisidly ilylall deagoll

ASdl o dSyall Bya
dyygll

)

:Ciligy ISl yay Cagyali
gLy bagai Il BygLall o SLAN iyl §OUSTI g yisi|
Lemton CLalaidl (5 deagall

Slalipdll Al cagS agiyl gall (sa 7

HeA PR

3
(/7 2 ‘Gg -
OO oLeaces
° 0:6:0-6,0 6.0 |

COOOR. ,

w2y SN e T

2 1 A i .
VeSO 1 P CH Y

all clysy guas Sladyl (o

. RS 00 o Y o - R . £ . . o) * . R e 4 s _ee e -
ol Glyadl Jgaiis c[‘).u.m,! oia agall alecda (yo ylall 02!] 3oLl Cilgyisdl ylall Cilys Ciabd Yaus -

Mg Al

e (o CiligyISIN Lgy bagai Gunge Cilig

@9
CIEXE,

CRIE)
PO

12 L7 )

K222
DD
D00

alaill oo
* * * o

CuligyiSINI (0 yay JSds Lo (;algll
Byguall o LoS Aylall balgyll JSis Lo alial

0 AxdiliasSil baglgyll (it dylin

N

Jia alaiil LSl zhgad dlaylyll go4
Al gy dengall Cilig I e = ° = .
NaCl e o oo Gl
HlaNg b culyal - e - O
ASyLdiadl Ciligyisiily diagall Blall 5
Clz P droamludi
CalyLladUl culyal

Na

CiligyISiNly Geagall LAl Ciligd
dyyolull ASllll b dSyall Bya

5;0\000
e ©

(88) ;10,411 Guijro

105

n il alaio yasil

dnio




Jodl puyall Goalye Ja

Tpualiall iy (pis detileasSil byl (99Sik CagS s Jodl Jlfull ?
oIS sday

Cilig yISIM caluciSly (2

CiligyiSINl dS)litiey (3
JS elligil afigaa iy gl ,.._q_..l““‘lggzﬁ,a:’: s cilyall (o JSI gy iSOl @oryodll s |:9:.|_”.’_|| Jlgutt ?
[Pttt (CusyaSil (g yigill] Jadl Jsall (g5 LS @ryaidl By

yredl BALSILI gyl GoriSll giolll | axell | yaiel
@yl
by of oSy 5 15%25°2p° 7 N
Ciligyisi 3 8 Il JoiSul 3 pliay jLbX
Elyldiiy of cuusy 6 15%2522p°35”3p" 16 S
9yisH 2 8 Il JoiSyl 2 pliay jLbX
aalg §gyisll aday poslegll @aygti ardinl 1 284,318 15”28 3 Li

Laigadl £ g3 yabaall Sl Fhay Ll Jlgutl P
' o ® \ IN 3yl §HLSIN CiligyiSIf aac Lo —1
e ;N:1s22522p2
@ B g yiS] s
o Cegiall am B dpomlull daqlyll ggile -2
29yl By3g utaayLeill By (s dualal damlusi diay
lalgy EidL CUST Coay Gga JS (00 (4299346119 (2 9yl ipd (o CilligyiSINL (0 2alg 24) scususlly
dolal deemlui
dlaylyll CiligyiSH (pa oyl A3 Tilaglyll CiligyiSINl plg)l sac Lo —3
dlaylyll ye& CligyiSi (po 22l 9y Sakalyll yi CiligyiSIYl olg)l aac Lo 4
gyl (3 maplly (b 9918 By (2324 8y Lyl 3o HOI £g3a 995 syl Jiguustl 2
[Oayisily clyliiia] 30X yaLSIl ([(ygyiSils clyliiia] 3LBX (pragyasel
A Golusall b BAISIIN CiligyiSi] | pailly LiligyiSh| yaiall gye sny dSyhdiall ylada Gbyal
HC! gomlucill caSyall @it JSill of dadyll puuy'iy (usol LAY auy’ o
He + +Clt — H:Cl:  H-—Cl:

@ :L_I,O,!ﬁ.ll a-UJJ:.O 106 n l__Si:Ji al.dli.o ”- UJ” e




D) solopullEo =722 2 gt gudpall dmall = pie" gl agmga

aamlaall babniall Jast : guolall Jlgull 2

Sl S D

u.x;.;.-_a}ﬁ La.usoﬁ:: ( i L
i -,\\.;_;.;L,‘_,J”\.ﬁ}ﬂ ‘__; gh}g\j/}
i 111 ! ub_,at...;;b..a"""""'ze ”;...Il.. o ,sm 9 i _,11 Jml ot ,,uu ,
T T N T M i i .
- ey, ¥ o~ = Sy - C . _.":/ \.\"-_‘
(NaCl) (Fe) —< - o

y

@SM|&UJ:.O 107 n‘_éj:-liél-mio :




CilaSyall gadliaig dcibeasSil gall Ul (guyal

=
gl CiliSyall Gl bl palladll

=)

gl gafladlly dyfliasSil GaTladl (e yall

G)’A‘!I JIQ.AJI &A I I I . ». - I ““9 Lu:lg "Sl;l I ‘”Sﬁg SJLA." »“o. y - I L5223 <:I adjl“ “S" FI - " il

eyl (ilsygSil Jriagill glealll (dpdball (JSll (Gl all dlally Gleli & ddilyall galilaill -
L yreg Glelll (glgaidl daya Jio Bylyall Cilaya

~

:Baladl &Mla

“s I . a_.IJI X gdLA." @j&a :“ I

.

ASulalia yut (381 Gyyldtia Saledl GalBa : dlilu
Bacliis Baladl $Ala :4)le

.

~
. . P . e < ey ve o S teee o O T . o Sgp/
ddall 3ygldl 8 dlludly diagoll Cillg Xl cislat o Lindh CdySyo acig ol CleSyall oo &

iLiaga yui colall b Aple Gslls o cAaiiso GLplés Lol Clays Lel sl Algu G Ggulh dskin hyoly
y3-gaadly Jolaadl dlla (9 dlagag cdlall dladl 9 cliygSU

Oyt LOMLEAL i f oLl &% (poaguall a4yglS lc aig I ClSyall Ailiyeall gafladll Gubaiw &
yuig dudlilally gl Cilagag CaliAf cilyglul balaily JLSids (Banlgll dualAll ud’ 5 Geigdl syl
‘ 2 3_"‘ “ EL

. - Y

O 9 o tadillly Gia 1 CibiSyall ilfall gadladll &
a T od dalall Alall 45 aagh —1
@ : P ¢ g 7
4 14
3 P gl cuhyZl palh sl Lgl Eilygly —2
9 adlially Bally agusguall 1iyalS Cilyaly jeaitisfle 7
og;XL.l hla;! ELASy cadlw &L’lg.:gf Alw cagadl Qg.;&l_.l bh;! Ln.ga Cilygddl ELL ay Yol (gl iyl oy

X XY

... . O < daads il 3-@-." o0 Cll:ls;-&' . - ).’sl.'l.ﬂl ||“.. If.\.hg 6:6 454 ‘ 250 Cll.'lg,ﬁ et h.lJLl.l.lJl

11 o Byalull o Cilig N
1:1 Ciligd Gy cunse i Lal pouaguall 2yalS Byaly 1ySai
ByaLell B auyalSil Ciligl Ml pgaguall Ciligyf (ys Grpunsill :70 o yuusl ?
alieg pgusguall (3o Ciligyl dlu 2yalSily balad cdyggly ASudi o 141 duwiy alaTis bnad b il CiyTi
ol [am (Lagio iJ.S.I uﬁg—&l yadll caal QMIAI g iy cadygdSl (o &Dg,j 4w aguagually halag
4Suag 55 ByaLell g Agbililall Ciliadll (yas yBLLI iy corlyillg

@ SL.I.'OEI.ﬁJI a-UJJ:.O 108 n l__Si:Ji al.dli.o ”- UJ” e




TS T leg =R T

Bolusdll —3

u @

E e
g eSS ey P A

IIMIIIII \Na

* 0; . e . £ * R Rad
Al Ll dlall digl Silygldl o’ (Jlc ?

. e

B9 o samg Byalull o dullucll Eilig My dungall Cilig Ml (ys idlaill 3o Coruy

< £
Cliguudl (it Jualll cuniard dig | dlalyll
;" "I o & _4

.
(]
A

e C@Q\“jﬁ ’ £ £ 2
AN IS 0 & o oo . P . BN
&0@;’ i\"""ﬂ Sl dlg o ddum Lgil dlall gl Cilyglddl com: e §
. ' ' F & & £
hc't\o-“ -.o-N’?l-.o‘,‘\ h:a--;\ l I - ’ X o " . nlnl o " CII_’IQT!XI ‘7' s o000 3) I. " I I + . " .
L [ -
(; "‘N'a'.‘-; -.‘.Nia. [;‘ -"-N*’];”"a:.‘-’;] 40 4 0 *” I * * * *” . ) * 2000 0 * *
i & & | & bl L Lgiciatig 5yglull yuuS Jouidlgine s yc daeiig yolilia yaes )
g >eCleeNaeeCl ate e ClesCl-eeNa
P ¥ bt I
4 4 4 ] 1] ‘ . 3 s . e
drmetlatowivena’ SN 8. Olelsdlg jlguadl Cilaya eladyl =5
P

1] 4.
Creetla Oleliallg ylguadll cila s gLasly digl ClSpall Canlti:Jle ?

ByuaS Ala callatly dlluclly G gall Cilig Nl (s cidlaill 59 Lo culaLll

-
Dyt
Al Sal ol ddall Gladl (o Lgad Balodl Joaill Ul dayadl :ylgaidl daya

. ; * * ) " . * * * . * LR 23 000 . . - * .
Fibll s13a7 0 32 S oD el Aall Il Gliluull LA (o Lgad Balall Jgalli Gl dayall leldll daga

(°C) olatatl dags (°C) shauastl a2y iSyall i
NaCl
poaguall aygls
MgO
poucidall syt

1413 801

6300 2852

NaCl cusyalt Leia el MGO cusyal (helislly gl inga yus 2
poagaall 34yglS e Ciliadill (o GLel o Gl Mg O?” ciliadull Jaay MO pasutisall spuwst cisya
Lbe culsill sl dlia Il ZLiats Labuy cudlall B9 Baly) Ml @254 Ciligdl Lo ciliadl 3aky (Na™CI™
airaniy MO posuctisall apusilors aaiiud Gill cileliall iy ?
Gaall cughall (Lo 3ilyall Gagliall slgally (sl dckia (o religh Jlacky dilelall Cilclial
@)yl cighall o @hlyall dagliall algall G MQO pgeuctisall .\,.,Lusf,al.ﬁ::.ml :Je ?
(0C) 2800 (30 35l daya Ml Juali 4% Gl oylguatl Gays platiyl coruy
slodl 5 dlle Gedils -6
slall o Gulle Gty Gpio | CliSyall Canlizgle 7
Fiadlis Byglull Ciligyl go Gidlati o le sloll Ciliiya 32 cupuy
gy famg slall Cligya (uy ASyall Bya mualy  3yglul (e Cilig Ml

.. £ (e
Al

X

@ cbiotd)l diujao 109 n \__;-iJJiaLdli.o :




N

cuiall (4o A& 100 0 Lgiiln] Say calrall (o ALS yush s afindl Cagyeti

£ . . -y L e W .

0l uSyall (3Ligh 8 slall esha e ciliadill yi 7150 yusl ?

5, 5 s o ARIRY
it C&@&; (O Lgd dalliall Cilig Mg lall (ya dugadiall GBI (s il Lty

il o i o
C% @ (g Jolaall ;3 GSyall Bya mraliy Byglull (e Ciligadl Jiadiis diadll
) T Al gy

Na* j

] E%c& Allall b dlinga yatg easanlly Jolaoll Al b sLiygSll dliags 7
e 9@@ oy duLiall
S0 ) g &
G, 0° dliall A0all b g slipeSHl Juag ¥ dig M CliSyall :fle 7
(950 Lgiliad (5 AALTAM Ciligudl (sty gl AT $8 Curuey
ByoLull 5 Lgislal b Basda
\2 sLiyaSil Juag'i Gl CiliSyall yemling of Jellaa :gte 7
e sa4a Byguady
g guaid slall b Leiila] of Liygun sic CLSATT Cilyglyl
yaSIl Ll ELlby @ puntd dSyall Bya
Byalla’is yit —8
Uylgailly Gligrl s Grall Lo 7100 7
cainall BALBA (s afiiha of dutigl LS clguu Gfirall Baladl BALSs LT g :(ylughll

o oo o

Lguudy Baloll GliLudl dllall | deliall Zlall (o Balell Jgali g :ylgaXl

..00 1 I abm #H’ . : I u ; 3 I

=N
; A

(o 3357 of 63 (7 B LOMI ymliall iy gLy LT Sy :[fia] Aol Edasyall ot
Cillg yisd ;XI

dpambuclll ClLSyall diliyeall gadladll &
anle /dlil / duba EOL cllall 5 aagli —1
[dlacucdl drambudill CiliSyoll] Ll dnddia Gllég jlguadl Cilays —2
Byllatie -3
slall G5 LULE cighti X -4
129 ((guySll LSl (o ol S gmg [Cucdlyall M) yogunnll of dubiall Alall 5 cliygSUl dliaga yil 5
HCI Jslas :Jis J1age Lginnig ple angs Jolaall Glla b dlinge

Byalaio CiliSye Aol deamlucill CiliSyall sy 2
Syalla’ia (yoSoi UJL:.ILJQ dnbiig Hldeg jlguadl Cilaya Ll dacwdl doamlucdl CileSyall

. 0 * *” . . *” * * . £ * * .
aualell dayell 5ylya daya & Mk gmg CH3C)C)CH3 s_?Aanuq Syo (yotewdl sy gy

@ cbiotd)l diujao 110 n \__;-iJJiaLdli.o :




"UgYilall mall = pble™ guxindgl dfmga

el il (Jungi X ple angy duambusill CliSyall (fullas yuwd 7

Cnl.’ng,gf e Lglillas clgial pac Lia.nfg cslall (5 Yligll le Lgatas delild pac cuiuy

. * ‘ * . -
gambuci cisya HCI of agy (iliyasil sleitl Juags HOI Jotan sy ?
. & o - .o . - £ - o) 158 Z e e
et Jlill Jringli Giaagh HY CI7 M assali clodl ciligia o3 HCl £ g3 Cilligal Gle Jolaall slgia¥ (3%
" . o . o e o o] o o v e e e
I - aiSl pamluci cuSya Y9Salall ySu O @ialy [73a dapa] Byglaall Byguall (o 13y

n

N £ ria (M ALillsg il M ELSaT (o alls clall B il (Ol aiSlg cLall ;5 cighy

S

Zhuaall

iLiyaSi JLeill Jung'i ¥ ale angys Gambuiil CliSyall fllas sz Liitwl
AgaSIl il Jungi HCI o (it il dambucill cileSyall Jllas :elifiudl ySais

o585kl )R
Cilylall diliycall gadlaAll
CilyLall Gl call gailaill &
[l g8 3531 lac Lo] daliadl Glladl 5 aagti —1

dsae) -2
ST YA BygLig cenauly Bylall AL —3
8ylyally cluygSU Saan dlnage —4
dndliys (ldcg jlgnail Cilayas Cilylall :&Lfal
Saynu of abyh aic Yall (e piiylDla 2
L (995 araw sicy Eilaall (oSl Yall Gyl sic
yuSi Mg iy §ylall LS Clylall :).m&‘f:7504 @aali f ?
)t Lgiass @y dragall Cligydl bahia OX

=@ @GP el Byt & ot oy N iyl e
B j“} -+ ‘\_/'T Hjﬁ ‘ﬁr uhg,aﬂ?!l,a.nu.ad.la.nLg.nS.loaa_nu.c
‘.i 4 “, : - > ‘ ) . . . 3 o £ .o
w . s uLngJ.nS.IEII Ot caalallll 80y gl (aual
1 — o] deagall Cilig Nl 3yall
Q0006 é@@ 8ylyadlg cliygSll Bara dlage Cilylall zyuwd ?
000000 et ol iy
©-0-0- @71-@’@ -® Hadl D)QJ_‘IS?ADJ.AJl &ng).nSJEII asya Gl [y
b3 2SIV e % Oliadll b Jlas b ClyLall Claladiul aae 2

O (3udyllg yuaiaillg diadllg ulaill (o & :Ql.hn.&l Cilgad Cilgdia —1
Oduwygly &uall Lyt Al Cul gial oyl adD Gyl ap.nl a.n.c.l.l.d (o
JST Mg Taunti X 1LgeY “Agilinilly JSl (o ELLu : Ol Pl —2

111

5 chostll auao I il plaio aia i dnio




(2 sollapullie = 2= S gl hguliall dimall - pite™ gavindgldgmga

[12] uJA—Il adyg

ple gy Geanluciily dgia Ml ciliSyall s A8 11

el ciSyall gl caSyall Ly bl Galall

ALyl Al

L

Olelselly ylgua’dl Gaya

clall o Gdilnadl
.

GO Aliyesll Jagill
dlall Al

O AliygSIl Jag il
Jolawdlg yoguaadl dlla

R I=w |

.

:daganll Claglaally glile (st iy

golusti pguaguall 34yglS Bygly 5 3uyalSIl Il pgusguall Ciligyl e —1
sesessressasresses E Lg! pgutagiall ayygls Cilygly —2

sesrsrssrsrsarsrsanes (YlilEg jlgiail daya al C’S! g)IJAJI gdall (3& Potussiall Mfﬁﬁ.ﬂl—i -3
\ . Euali Lgrle hdiall aic St Geuwld Gl diig I CliSyall Cilygly —4
cevssssrssrsssans (Jlilig jlguatl Cilaya Lol Gl Grambucill CiliSyall —5

. . Ll duliall Gall ;o cliygSIl Jungi ¥ deamludill CiliSyall —6

I3
0000000000000 000000 S«Lﬁ." U:Q Oﬂm U-’I‘JI aﬂ.a.hLijl CIL!S)-AJI ‘J-’I’-"A-Q O-d _7
5 1 GLLS Edylal —8
Ag-tagiall ayygls jlgalil daya (o @Agtitieall .J.I..I.I.I.S;JLQ.Ia.ll daya —
HS)AJI 3)4 Q’l-’l-l.“-.l 3)')&1'9 FL.’I).G.S.LI 0000000000000 000000 CII')J.A." —10

%) clyosgl o - n iyl alaio yaalli dnio




D) solbpullaie === =Ygl gurlyall dimall - pite™ guxindgl drmga s

o 0 £ *
aad| WL YW I Fr| P WLY | &Q.QJI

ihadag (LTl elayly ©
b apd — oY — 3B adinty paiell g4 ey (aliell jaoy —1
[t athany of Geganall a8y (o Byel] paiell Ellal GOSN of diadul —2
e 8an%] drigdl Cileganally Gualall Cileowilly Ciliadill —3

[u1]

Gdilassil yalinll joo)
_

alils 91 (Capital letter (s Lsya 9959 iaidul of @helaisl asul 3o Jodl chyally yuaiell jayy
C gyl ;e Small letter sesunll alsiiy 5aSig (IS Bya Lmand dliay ails Jo¥l dyall (b Glyaic
He pasligl Laies H (29240l (FE agaadi Lais F yotall (CU pulailly G pguudlSil Lokey

[piaiall (ya Baalg 3y3] O sjay uauwsil s lia cpaliall cilyy Julell digyh o 50l
AleasSll ciSyall Lgin (3Siy Ll Lacgliy Clyal cuu's (pe yusatill Byaga dhyyla m :icilassll goall
eilag Ml gl &
Cl™ diadul culuw 3108 / Nat diadull ciaga 3d slia (Cilyall (o aalg goi —1
NO,™ ctyiill / OH™ sewSgyasall ;i cicig ¥l Cilegarall omg Cilyall 3aaals —2
Ormaie gadak CilSyal il Sil g pall GLiS
shasiell (pa Ggyalall dfleasSIl G piall Bolydg dulis s —1
[ccullactt (yg31] L8 % [cungall (o] Lol
= NaCl
Sodium Chloride axyslails 0§sile Cl ayalsil a% Na pgmaguall dof Liugis
igiSall uSyall eiSg Tyas g (peasll (po deypnll CUSYLLLD Gyl GufliadSIl Ao pall Belyby 4iliS Lol —2
Al a% M Tya% @l (aguaguall 3ayalS Joiis :rasll (3o dpelaly
NaCls
B LS AL Cllallg (LAl go Culelat 3] () Lad Bliad doudill B CilyladUl -3

aygld s9ld

tygls S Aty ORayi

209y P94 Adund 192w
2435 ag auust BN |

@ :L_I,O,!ﬁ.ll &-UJJ:.O 113 n \__Si:Ji al.d'.l.i.o ”- UJ” e




Lesiliads CaliAs GG yaliell Cilyld Lol (A0S diad Jaali [dlisall yaliell] cilyladlg cilylall —4
(5L (o 5T Lgd 6f] atd o il Jelaill cuna duagall
AL yiaiall LT Lo Jay Gl iUl aByll LIS ciag (2l
&t al SOLS (1) agantl Loy (LSt al 5L @l (1) agaadt :gLia

QLS at AL (1) ulaidl Lol caaly al OIS gl (1) pulaiit: Lo
Joaall fam 35 (po GekcidUl a3 )1 ySaTy @

R

8 7 6 5 4 3 2 1
VI VI VI Vv \Y, Il | I

Ol 352249 e ells Lada gl (gygall Jgaadl (o Gpladily diylall yaliell §OLSII of ciliadill jeca’i ciay —5

f o ‘I" (as £ LSl
" 9l 289 gl cwsS ylads g §oLSI
i 5

2 * 4 3 2 - w

p

v B 1 _ ) s &L’:g).'n'S.I?II asyliig

agaad at gygall Jgaall am (0

H
Li|'Be

Lgilitil cigliasll yialiell ani

)

Culyladlg culyLall 51y

oL alinii go paiell ja yaiell awl
1 Lit paiell
1 Na* Assagall
1 K* Ppasuligl
1 A g+ dcnall

1 F~ sgdall

1 Cl™ RESLY]

1 Br~ paydl

1 H Ou29yagll

2 Ca** ol

2 Mg?* Aourgidoll

2 Zn?t (oAl

@ :L_I,O,!ﬁ.ll &-UJJ:.O 114 n \__Si:Ji al.d'.l.i.o ”- UJ” e




0 ot

Aife awalel. ::a-t‘dg‘m i..i irf A1 | O RANE, I':IL 4 nf"ﬁf 'g:;L

02~

- ;I

Cogyasll

poialdl

(1) agaau

9 <l
Oe2gyid

3 P3_ ygaudll

4 C Oansl

4 Si

HBOLCIN 4l iy callunll @ cplunsll (3o cengall oLy Tariy alindi o dibalaifly puaiall hoy i<l =6
e sSil Al (5 o LaS hoapll Jyida SIS Ll Higlucia OIS O -
Losld 2% @l b5 c(rtbopll (ot o bl e (anit clyiiia pul’s ydual (e Eiagl 1alTan IS Of -

.o o . « £ w . * . % . - TR IS

a.qﬂgﬂlg&).oﬂl Jauul a0yl guadg yadLs yuaic JSI galsill Jay Lol LSyiiia

yhia = ddilgill alindi gl ciiaddl Jolela Hasy Of oy ¥ gl CuSyall dilgull -7

O9Sbpuull

Jall raS ol GfiloarSil G pall st

f ppeaine Ry
Mg?* oz
2 2

Aounsieall syt

pagiea EST
Mg* F
2 "X’” Aoruridoll ayyald
v ¥
MgF2
Il s o
Fe 3" 02
=== 2

?( (”l)-\,g.\allm
v

uxcﬂ‘ 8 C,g..} )S." .A.l.u.l.S“ ( uﬁlj
o 4
4 _ 2

it VENF &-ld-l' 4 Y pedludi Sy

v &

v . . - £ . -
EOz (2) 3L yual Elyidia puld 22949

2 sl 2,8
AR 52
3 — 2

.49:*.-1619' Atlgps

(CO, OoayStt apunsl il :JlEa caliys CuyySi of agyiy paioll o deamlucill CliSyall 5 :ai
23 . £ . - . .. - 3 ;
gl CiliSyall o5 el Jo ity (CCly a4ySil 2yalS gelsy <CO HauySil st Jo

@SMI&U_’M 115 nt__siaJial-ﬂiO :




Tpaic S 5L Lag ileasStl asul Lo KC| ddleassl ald oin ciSya [W]
. . * * * - * * * ; *” o
(a9 uligll 24yglS :cuSyall auwl :agtuligs o lallg (a4yglS g JLOMI cdryyelly (ol (o Syl [yds
1 5L Giadill cuaga pgulligdl Laieys (1 5501S0g Aiadidl cullu ayygd<Il
il GOLCT aid (995 caSyal dileasSll Gdpunll Coisl GO (o yiST al QAT yunic MN jpidiall {W}
2:5515% 4
4 b‘gém OQST! LA.A:LC 4+ o sn ‘e 3 U.Iml_‘lg . 0 " g-mg m - ”o [ " _
2 501Ul (g Loaic 2+ diadiy -
O (paawusHl cais cunsy 30X e yliALh ale cuwsy 30 pliay

|V3,g.i.§.i.41l .\,l,l.qu

Jhia a8 'w': LSl

Mn2* o Mn o

o Lo
¥ v [

v v
MnO:2

TeuSyo JS ;0 CU 3510 Lag SCUCH, 9 CUCT Syl Gouus's cays [ﬁ ;D
BILCI (30 35T al Il AT yuaic omg dindil iage miay Aidy 36 pulai CU -

1 al 301lg ullu OQ.IT Fadg S Limg joY yolsil cl -
drouill ale Gl a8yl (o 2y dg 1= pulaill 5157 9Sew CUCI'™ dépiall b
Aol ale Gl a8yl (o g dg 2 = pulaill 50157 eSew CUP*Cl,'” dépuall

I putaitt agygts | gulaitt ayyqs
T s T odad B
Cu? c- Cu™ (o'
2 1 1 — 1
8y a
CuCl2 CuCl

(ALl CileSyall 0 FE agaall §oLS Le :
i SQ Y “. 3—,!,-'19-,-57 4l ‘IJ O <3 ﬂlmz &0 [a.‘l‘Jl ATl .)-ml. "] LAl U:;L" |l
20 B30 JS 8 ayanll §AIST dyellgiog BALSIIy atlys aac cipia’y ¢3LOMI paioll §oISTI of dindill aany -

Elyidig Awld aladly iyl (ay Gyladl Blelys

Fe,O,

FeO

FeCl,

FeCl,

Fe,**0O,%

Fe?*O*

Fe**Cly'"™

Fe**Cl,"”

3

2

3

2

(88) ;10,411 Guijro

116

n t__,J':a_jialm.i.o vatdlli dnio




sl SlSyoll daandl deawcill Lo :
CuO Ag,0O 2ZnO NiO
23 " II 00.. OOII & I dl ““‘xl * II &ﬂl u..m“ m M. x —

(3yySiin aliys LS ol HOLSTIY allys 32 qupind af Sl 4l JLaall GHLOMI yniall §OSTN ayaatyfagifal -
Bya S B AT puaiall FOLST yatLgieg (3yySia CUS gl GILETNI Gy (Lo darill awd'y
CuO Ag,O ZnO NiO
CUZ+OZ— Agz1+oz— Zn2+OZ— Ni2+OZ—
Il gulaiit gt | diaall s [P ENv Il slt sansi

e o & . e oo o &£ * . .

)

(Gamluci balgys Lgias s dlacipall Clyall (o y2ST of (recg (10 5350 (oul :dtigdl Cilegaaall Cayyati &
paliall ey Jia Baalg 512gS Jaladi o4d cirigul bailgys @AY Ciligydly iy Lol

aiadll dcgeaall jay dcgoaadl aul

1+ [NH,]* potigal
1- [OH]~ SRR FEVE )
1- [NOs]™ iyl

1- [HCOs]™ CilligySy
1- [MnO,]~ oy
2- [CO5]% CilligayS
2- NOAEE Clyys
2- [Cro,)*~ Cilogys
2- [Cr,0,]% CilagySla

3- [P0, e
0 9
&) (o%) (o) (oo
EUTLCEVEY (atigai Gl alawga aliyps
2 g ? %9 ?
0P, \%ow \o®
aligyys aligy Sy Glogys Glogysyls Gliziapy

@SM|&UJ:.O 117 n‘_éj:-liél-mio :




T TR T . . 2,
¥l Clig Mg Gt Ml Gegarall (g Gyl ging ?

0D selbpuliise swaces. sy glibauliall Jmall - pible™ Quxindgl dgmga
Lorts chyuaTiLeiks o o ol Gegans ol sic

+ Gﬂ ==
' ./ IR & . .
PAogiall g0 atwSgyacgll Jelad aie :(Jlia (3aalg 3aag

1Sy gmg cdiadill Jaleia wSpe NaOH Agaguall anusgyacm (y9Siig Calia ol AWIAI coruny cilati &ang

Aol Ayl oY e
shassll {ya Gfyela il ddlyadSI G iall Belydg Alis oy —1
[ttt (o8] % [cungalt a1
= NaOH
Sodium Hydroxide dusslaigis s5yitg OH awwsayacall a% Na pguaguall Ngf Ligis
CigiSall CuSyall uiSig Ty g (posll (o dpyell QS LS dyell dufileasSIl dépiall Bolydg dulis Lol —2
cuagall Al culutl (a3 Tyis ¢l (pgaguall ausgaim Jokis :(peanll (o dryalaily
NaOH«
a9 digdl dcganay of (ALY of Jlan 1O ciage (adbs bactiyd Gullull Getg Ml Geganall -3
Al Gtol dcgana of 10N slgw cullur (yauly larlyi duagall Al dcgasall -4
Baalg Bang Lgilss Guta Ml degenall Jaled Of bydiy (ddall GiLIS b Gdgyeall Cilglaill (yua’ gail =5
ISy gl y1ySilly ulgSl (yay Gt doganall ping (o 2y CuSyall B LmylySi aic [y (il Lgl §oUSTlg
sl o guedll say

Aoagiall 2euSgyrimg (agrull Sl ArwSgyaem ciSyal GefileatSll Gdpall ciisl 7

s o0 e

Poaguall atusgyain PoudllSl atuiSgyam
ey geall 28y 0 papallsll S5 53
Na“ OH 1- Caz' OH -
1 — 1 2 —‘_\><_(1
v Y
NaOH Ca(OH).

790a Gaad ?

Jadi raSpall GciloarSIl G call st

R

a2 geaall S S
Na 1+ 8042'

1 _Bi’" 2 Potaguall Cliyys
/
¥

NazS04

@ SL.I.'OEI.ﬁJI a-UJJ:.O 118 n l__Si:Ji al.dli.o ”- UJ” e




B9 solbopull s =7 “"Yglih gl Jmahl = pbe™ ixiud gl dimga-

o sl i g
Ca™ POf'
- - PeruwllSil Clawgd
Ca;3(PO,),
Mgz+ N3.
2 3 Posuuctidall ayyl
MgsN2

Soulaill 53155 Lag iliasSil asuwl e CU(OH), drileassil aléva cisye i

1- = awsSyyacgll LSS (qulaill §H1S5 hyeil cl’ as¥ ArwSyyacgll LS sany  —

Cu(OH"), @adull Yalale cisyoll §oSy Sopay Ciliadill Hlgs —

2 = (ulaill 3ol -

Il pulaidl spsyynem casyall il —

(A g pall CiSyall gl Lo iy

Ol (30 dapll Gpoudill Tah (digyl degans 3929 adlig cpaic (o yisT adly -

Na,CO, Mgs(PO,), Na,Cr,O,

Pg-aguall Ciligyys potuwieall Slaiugs Ag-tagiall CilagySila

&

£ R SR .
Porigadl Gilyils - ageigadl Cilawgd —

; L * ; . * .
Pagadl Sy potigadl Cilawgl
PR o g5l g
NHY’ NOT NH;" PO
1 - P 1 - 3

- 75
NHiNOs3 (NH4)3PO4

(NH{),SO, :ILill cuSyall o dxigul degasa JS §oISI Ly i
1:Lgl 5515l pgrigedl Lingf 2 Lol §81STMg ClLyyeSIl Gyigsd degons —

(NH41+)ZSO42_ ml ddL&_to QQI.S).A 4_];2 Q.Eua — (}‘JL’L" 095.:!9 "“IS" b & il X .

@ :L_I,O,!ﬁ.ll a-UJJ:.O 119 n l__Si:Ji al.dli.o ”- UJ” e




B solbopull i =27 Y gl gubliall bl - b aiudyl aduiga

Ly gl Gpall

Al @yal Byaylghaldiyl aie Lngas dlaylyll Eiligyishl cisa Lo Byall 8ya% :duiliyg Sl Godllull Cagyoli &

I ITES - .
[dilill Bangll b adlulya

g S Al dyll 25 L iy S Gt 55 ing 2

I

Adilipe Sl Gl (5 Gyall yladia Lo aaley iyl (g ddilaySIl Glaylyll g0

~

Ziloly 4.1 = F yolall ailiygSil Gyl Gogs Lef &
()
Eials 0.7 = Fr paguilyall  GdiliygSIl Gagllucdl Gogs 51

ss0e

3.98 — 0.7 (st gl Giosill Gim (s grgall Jaall b pialiall agh gl
Tyhin = duilipgSil derlluall 3 Gyall 9aSy Lo 7

awd’ paiell Gylelice (s 2929 Jla

N, 7 O, 7Cly /7 H, /F,:dydil cliall Yo

iyl g Aaliya dulluall 5 Byl

damludi 0.4 -2

dligd 2 (o sl

s ,s,.. zleioll ;5 Lislaimlg (Ciluwledllg ciligadl yaly jabnall cowa LAY GeilyygSIl Godludl ars -
AilyeSl dulludl pilgly yulilia

agaadl alyilll cdlall le (galiasdl cuua L?A.gfuﬂ.n.n dlaglyll g9 aaadi u.nJI adiliyg Sl Gl Asddl agaa -
oMel Jgaall b Bagagall ardll

il uSyall cagial &l Jla B sl Liwgs LoS digl dlaylyll o O jayiaolls JoY + 3o gyl 51 -
[2 ro J51] Gfilipg S Gplanll B35 o cabpasdl aaf (054 255 el

il gl dladyll Caiiali ol CUIy ad g (2 (30 JST GniliyaSIl deullunll §yd (1S L8 A + 4 gyl 9] -
el Ciligiluse o Latulys aliyg gl casyall Ll Joali ¢yaT clpud clligs

ety (ol I sluseall (yo B9l o Ligatl LalS dsluigyaSil o5 el oa dadlull deganall §f ysaiy -

oo o .+ o - R & 3 & . .

FON :d8dedl YMA (3o (pragyiadl A Ot ad yolall o] Halic

[cilicagiigll] deludl Geganall (po paic (it Ladld LLoiydl LS LolS Llle GeiluwgygStl 5 @yadl oSy -
NaCl :Jlie diigul cusyall yasud [ciliglill] ANl dcganall (o ypaicy

£ ) * . * . * . * * * *
OX el Goius b Lgtulys Al Gill duamlucill Gayyll Liad o GeilugygSU 0-0.4 (po asdill g3a -
dcdadll yicg dadll doamluwiil kadlgyll Ciaray Gloily Ll

@ SL.I.'OEI.ﬁJI a-UJJ:.O 120 n l__Si:Ji al.dli.o ”- UJ” e




Gglla_j-udlh-fj-b EE'?EEE_':'—UE!“” {i" !-: Ji | "-1”"‘.‘_‘ .EI':_;"“..:.- 4 nf"ﬁj ‘g:;L

LiassSiall (o [Ailipg Sl erllucll] dioelingpgSIl acdl LN (Jaanl

e ses ee o

H He
220
Li Be B
098 1.57 204
Na Mg Al
093 131 161
K Ca Sc Ti v Cr Mn Fe Co Ni Cu Zn Ga
0.82 1.00 1.36 154 1.63 1.66 155 183 188 191 1.90 1.65 1.81
Rb Sr Y zr Nb Mo Tc Ru Rh Pd Ag Cd In
0.82 0.95 1.22 133 16 216 1.9 22 228 220 1.93 1.69 178
Cs Ba La Hf Ta w Re Os Ir Pt Ha Tl
0.79 0.89 11 * 13 15 236 19 22 220 228 - 2.00 162
Fr Ra Ac ¥ Rf Db Sg Bh Hs Mt Ds Rg Cn Nh
>079Cn 1 09 11 *
Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
* 112 113 1.14 113 117 12 12 11 1.22 123 124 125 11 127
® Th Pa u Np Pu Am Cm Bk Cf Es Fm Md No Lr
* 13 15 1.38 136 128 113 128 13 13 13 13 1.3 13 flgfndl

Clrlug pgSU G g dll pladluly HF casyall ;5 dhaylyll g5 ming {W}
F=3.98 H=2.2
3.98 — 2.2 = 1.78
ol ciSyally damluc ddayll

Qailig ygSU il agdll aladiuly NaC| cuSyall 0 dlayiyll g9 ziag {W}
Na=0.93 Cl=3.16
3.16 — 0.93 = 2.23

ol ciSyally digd dasiyll

553 Ot g Bl 350 39S Lasic Byl gaile N1

dlalyll g9 ddfiliygSIl Al 8 §yall
Gaambo yhia
* - ;
gl 3.2
H,MLAJ 004
dramlui 1.7
dramlui 2.0
23 - £
gl 2.1

298 cbiotsll dijao 121 t__;.i:!_jial.ﬂ'.l.i.o vadlli dnio

N,




[13] gj.ﬁf adyg
ERTTETCREICINCTE TP B
poriall Cliwgd —  pgrigedl CiliguySuy = | ayaall Clawgd
098Il ayglS gelyy = pgruligl agygld = aguaguall atiyys
8 140yl Auya 122 ) iialaio yaa i dnio



Gy Sl delluadl ays (yaSliLoaic Alagiyll 45 Lo &P

dbaglyll g9

Ayl Gplbaall o 3yl

Li=0.98 F =3.98

H=2.20 Cl=3.16

K =0.82 Cl=3.16

C =2.55 O =3.44

Si=190 Br=2.96

N = 3.04 N= 3.04

@ sliotd)l dwjao

123

) sialais gausli dnio



Gl guyall dealys Ja

Gylally Geamluciily gia dl Mgall (po JSI Ggdiliuall gailadll ySal s ol Sl ?
sdig ¥l algall -
gl pud 09 (CiligudUl (jraa curiyly baatLal drwl’s digdl Cilygly cduliall Afliiall Alall o
dlnga cdmdiye (lelig jleail Cilagag celall b dylle Al gl dgile bhéinll aic youSIl dlgu Gdim
Byillaia y1l g crliall dllall ;b dlinga yilg (yaguanlly Jalaall dlla b iliygSil Leill
sdambucill algadl -

Cilesyadl u‘ Ellhg dadAia (luleg jlguadil Claya Lgd (dxylslly ZﬁLudlg adall a.njLQ.n.aJI allall u‘
Allall b slipgSU Glings yiig cale angy slall GO cighti ¥ (Bysliatall Lgia Lindy (dlaudll Geambudil
o Ot Gall o (hiaga Lgian g cple angy Alinga ok Linyembinog Lolillany Cupblyall Y] Getuall
HOI e Jalaal
sagylall algall -
(S Mg cuaully Gylall ALLS dlia dylh Cilygly (Jhilu 94 G5l 4] duliall Gl haall Alall
1y8aaally dulall dllall o5 5ylyally sliygSL Bara dliaga
FipeSll Jringill Lo Lgtiyah Cuuny dramluiy deioul CliSye Ml il algall il 00 gt ?
caSyall £ FLiyaSil fringill GLe alyad aSyall aul

s_?A.mLuﬁ Hage yit hall ySudl Cilea

o Jaga KCl ye41a0
ol o yii cliall MgCl; Lo
s Juaga Al 3Ls

Juage NaCl Jglase

t ol Jgandl ;5 LaS dplally deambuctily deigdl lgall (s (yolal il Yl ?

ALyeSIl Juagill dlalyll g o Baledl

19l lall

. 23 . . - £
Jage JHaga et digl dgnll

Haga il Haga il dgomluci dpomluill
e Jiase s Ayl
PguullSIl ..\,guSLpg,guﬂJ.é.dl Gy (aguaguall Silyid :CileSyoldl Ao Sl S anll g.’f.ﬁ:&llﬂl JIguudl ?

RIS

AdilasSll G ol cuSyadl al

Pg-taguall Syl

@ :L_I,O,!ﬁ.ll a-UJJ:.O 124 n l__Si:Ji al.dli.o ”- UJ” e




) solbapullidis swal=l m ey eyl bmall = pite™ ik gl dgmga

?_9:‘“":‘5—““ ALY S
Mg* S0

: __7{;_ 2 Poucisall Ciliyys

MgSOs4
a saeallSH i

2+ 2.

Ca 0
: _?ir 2 A9l "'.‘.-""‘Si

CaO

dio M Byalull b Gungally dulbunll Cilig I (s Juadll Caminy s : pusalall Jigutt 7
g ByaLall o Fulluall Cilig Mg G gall Cilig il (yg cudlaiil (yo Galill G M Aladyll 59 copusy
UNH),CrO4 s cusyall ;5 CrO, 9 NH, (il (icganall (o JS G55 Lo - pusluatl Jgauctl 2
2 :Lgl 5OLSIillg CilagySil (1) ditigul Gcg0an cipily (uall (3o ciSyall Ty
1:Lgd 5ILSLNg pgigadl (2) duiodl Gcsana
adl Jaleia cuSye @l (riua = gl (a5 GulSHl Clindill gan (hcgans JSI BALSII (pa aslill go
(NH,"),CrO,*"

@SMI&-UJJJ.O 125 ngi:ﬂam :




u \Sgua_j-l-l-lﬂrﬁ-lf-b -35-:3.-_7»5'_.:'_-1-'3 i1 i..i o Ji | AL EI':IL 4 i:'ﬁj 'g:?:“

AN Bangll dealy Ja

iy Law dlaa JSI dagaall Gladl joy Jaa Byila gl :Jodl it 7
1Agielll 34)alS CuSyo B dhaglyll 9% -9

I3
dnlal damludi dhagly -
a-.l.-‘ll-‘lj ““ I Pey “I .IJ _
* * ; *
agigl dagly -
dipls ddly -
:ag-aguall yuaic Cilyy Gt dhadlyll g9 410
I3
Zi,!..\IAI a*o.mLuﬁ ab..llj -
a.‘l‘_;ll-.lj 00“ I Iy “I .I‘) _
* * ; *
aigyl dagly -
dils dady -
; ~ * * *
sdigul dadly Sle ggiati ANl ddilealsl &wall (o 3aalg 11
CO -
Hzo -
MgO -

HCI -
2 O demlui dadly SLle @oiati AUl AfileaySil g rall (o Banlg 12
& -
O, -
H, -

Clz -
(D gt LSl Cilylh CuSyal dfileaydSll Gpiall 413

CaNO;; -
Ca(NO,), -
CazNO3 -

CaZ(NO3)2
H :9m CH;CH= CH, 42uall ;3 Dglig S Leatw gy sac .14

H” NH gl2glortw3 -

@ SL.I.'OEI.ﬁJI a-UJJ:.O 126 n l__Si:Ji al.dli.o ”- UJ” e




P glhguiliall Jimall =yl yiyind gl amga -

gli2gleaw5 -

gleloloatwd -

gliloleagw9 -

cﬁiL’dI cyall i OEA 17 Gyl saac Al Y puate Cilya &0 7 gyall saac gall X paic cilya alatil aic 15
Zs?.m

XY7 -

X;Y -

XY3 -

X7Y -

:dgug M CiliSyall gaflad (o Cuud G0N aa) 416

dlle slall b Lgdpdits

Jdolawdl dlla 5 cliygsSU dlinga

dmdliys Lgilde Gaya

Syalaila -

(B debiall Aladl b ilyygSIl Lelll dlagall Balall 17
Mg

NaCl

CH, -

He -

o dabeioll Aaylyll GLb gilaly (uliiiol Lidg 2 (1o ysT (3liyd (s aafilipg Il duullunll 3y (515 3] 18

“ e
anls -
o

. * 7 —

£ .
dnlal deamludi -

myjmhm -
ae
:gd yaiell g)f.\Jl awall o X o OP g.m).m.uu‘_,.b.n.n.ll d.u.u.ll OI.TIT.\!JQ

3 -

5 -
13 -
15 -

@ cbiotd)l diujao 127 n \__;-iJJiaLdli.o :




D) solapul i =72 2= " Yglihguliall fndll - pble" (sl dimga™

idoaall b ByaSaall gaflaill Eua (yo drambudill CiliSyally Aiigdl CleSyall (ps (yglA0 s EU JiGtt P
dambuciil S yall dtigdl CuleSyall dalall
gl Gponludll CliSpoll diadile | =i Olelislly sLguaidl Cilays
e cagati X gl sladl gs KN
dlinga it dlinga yut Aeliall Gl 5 sliygSHl Jpuagl
cugslyall ¥
JHaga Lgiasyg ple aagy dliaga yre dlaga Jolaoll dlla ;0 cliyeSll Jriag

A Ao gl AriliaySil dlsleall guyal spalyll Jlgudl 7
2Ca + 0, - 2Ca0

Outgl Sy 0 Alelatall slgall Jial (f

+ o S

LR

uted cuSyd B Gatilill slgall gial (g

. °) * . o . e & - £33 * e * o Py . . £
ety ll S?"QFS'IE" &l asiy U.ng).nS.II; &heH Gl Ca Porudlsll 3y5 Ciling aus zaagl h
(0 (g yisd| adoy cu.ng).d.lgll atyg (ol piaid Sl jlell 2ygsi (Al Juay US'I 20 gj.\JI saac agrudisdl

1A Qo538 ga)eli pudt mrays G G ool
1525%2p°3s%3p%4s?
sy PoudlSIl Gy (o JS BT 2

2 (sobuniy aud’s §OLSIN 2 (pyausdl dindig 2+ pgpullSIl Find
(11) aaall apauSayaem (agaigadl Cilyii :Aglill CileSyall dileasSil Gdpuntl s : pualall Yl »

s bl

e

,Ag,y.quS.II

adilia Sl Gl

uSyadl il
?3&33‘5“: e
NH4 NOs"
1 - 1 N T
Porigadl Cilyix
/
v oy
NHsNO3
2aall a8 5
Fe’* OH !
2

— 1 | [EWEEN RV FYRVE. Y
/
v

(88) ;10,411 Guijro 128

n t__,J':a_ji almio yailli dnnio



B solbopull i =27 Y gl gubliall bl - b aiudyl aduiga

,_,,»..!Lih -:Jtl})f‘

2+

Ca SO
2 — 2 o
?i' PoudlLSIl Silisyss

CaSQ0q

kil gadiia KB pguullianl 340954 ciSya (s Lued hical dipas pasal s guabuall Jigauatt 2
Bale 8 pluaall ¢ (hiliygSl Ll Jriagli alig ((0)kdl godig poruligl 2ragys Bale yguali
Gt Lgu¥ (3 0yl o Baled s piny (i Loty cdtioul L Aguulligull asagys
b Lo yassdl sl Jlastt ?
eIl HLeill Baga dlings cilylall (d
Hall 3ygly ;5 dSyall 3ya CiligyiSINI Coruy
Po3guall 34yalS CiSya glguail dags (3o Lol paruccidall apwsl ciSye jlgatl dags (€
oS d8la M pLints Loy cadlaill 39 Balyy Ml ol pgpungisoll s ciligd Le ciliadill 5515 o3
Ggylall dlaglyll pigaiyliretua cinully §ylall deig M CileSypall Ld's pae o yus] :alill Yol P
O aldiciall gl CuyiET il Cilig I Glyiiu Laule B9 of arnalaic Gria ¥l CiliSyall (Y
g0 dudlata AL (I By Laud dragall Clig I b LAl A Byglull puSith YOIl Lgiasy
CiligyISIdl yay b Ciligy LSl
AT CiSyall b Gidiilg ddlidily dyaladl Gpamlucill dadyll (oS CayS piitul spulill Jhul ?
ueto! eSyi aaATuse
HCl GCH, O,
HCI C,H, O,

He o oG > B B-Ct | HiciiCiH Hec=cop | (0%QF —» :0-0

O qual 4% CHOH Jsilhpall sgia (o giall il Pll faga guyal scilibedl yuusl spiilall St ?
saudti Ul Al

® C 9O iy (3 JSI SIS Ciligyis sac sl (@

) x o e X RERRR - . POy o - & -
@S( © O | ® 2Oyl S?e‘)lall G 9uadl Ciligyisdl aed sl (o
ok’ 0 e 6 = (s SU RIS Ciligyisif sac
®

4 = (g-1ySU JOLSIIN Ciligyislf aac

cgrall [am (5 GigSiall dramluill gyl godaaal (D
. . - ;; - £33 . o) ¢ . o; .
Oya JS Ot 2alg 29) Ll yglay calagiyall CiligyiSINI lg)l sy

* ; . * f
dslal dremlud alg) gD K}

@ :L_I,O,!ﬁ.ll &-UJJ:.O 129 n \__Si:Ji al.d'.l.i.o ”- UJ” e




.awazel. _’!'—U?m’@ﬁ'b‘-l” &ﬂﬁhwumuﬁg{ﬁzmgﬁ’L

H dlalyll CiligyLSIN lg)l sac ySal (C
H—(l:—f.)-—H dlaglyll CiligyiSIl o lg)l Gucel
| utal CesSy pladtuily cgiall Jiel (d
H :ACIO;); o cusyall ;5 Al g ClO; :(pa S 51K @91 syifie galall Jiguutt ?
yae (o AALS caSpall diadig (34) posioldl diad
3X = Qlyall saay aypinty X yaps diadil dlggas duigdl degenall 9lSs yagas
3+3X=0
X=-1
3 = Al - §31Sillg 1 Lol G5ty 1- = ClO, diadi faf
BOLSY auh (oS yAT ciSyag 2 Gulatll SIS ad oSy usyal dilearsil dbpial cuislsydic (UG Jigutl ?
1 guladll
OeaSpall NS 5 2SI Gl 6l awsHL uatiu

o £ .

duleadSll decall cuSyadl Al
ksl 8]
cu'” o

1 7\?<,2 | gulai .:.uqu

v v
Cu20
ke 2.8
Cu2+ O 2.
’ ‘7(2 Il pulais agust
v v

CuO

o . o N . o o 2 . vor  es o o o g eee . wooe % & &
paiall GLS 3] (gyall sasll 3aly) e U-'L' LoS dullia Aidl diialyioN( yualioll P T RS RRE JIgaudl ?
(A il iy (o LT il Gnglyll go'i Le® difluUalaf Ligf alilisya 5 B

5 2aall 33l
6A TA 8A 1A 2A

T
-

A B C D E
2- 1- 0 1+ 2+

Bes A @
dromludi dladly
DesB b
Gl dlayly
vass e lgass B (C
dtomludi dlayly
Jass galgnse E (d
4yld Glady

@ :L_I,O,!ﬁ.ll &-UJJ:.O 130 n \__Si:Ji al.d'.l.i.o ”- UJ” e




-

B sotlopl s =272 ST Yglhsuliall Jiall = pble® izt auiga

[u1]

AL 7 CH, 7 KCl 7 CH, 7 CyH, ailt slgall oy gilyll Jigustt ?
Bale L Ulie Aoy
Al Salall dllall b g AliyeSl jlelll Jag (@
KCISiaza Jataall dlla (5 omg LiyeSi sl uag (b
Alfciaudly Gylall a5 (C
CH, Saulal danluilahaiyy (d
CH, fadilil deamlutilglailgy (€
Cszc‘“—')‘-‘ dromludilglalg) (f
Telall Y gl b Cilig Il (po (995 il CilSyall Lo spidie Gualul JlGadl 7
Jalais cuSyall auagd cliadil Jalaly cagell Houl go culull (ol ol gaas

NE,0 cusyall 9958 Na™ O ik

Jodl Juaall Balad (Joliis dliuf cLi,

@ :L_I,O,!ﬁ.ll &-UJJ:.O 131 n \__Si:Ji al.d'.l.i.o ”- UJ” e




B sotlopl s =272 ST Yglhsuliall Jiall = pble® izt auiga

[y Gl (ppassyl eliy

w3 g ke dozel I el e 1

dsblaa | A ass sl € Ol gisai | D ety Sl s T| A

Lo O SN | 5 ol L 5 ) Akl 2

A dl - e digmdi| € s iesdi| D 3,01 | A

(b ey bl SlYl il 3

Zazes | d Csl c Gee| D Yoa | A
:ig-jl\ﬁsjfiﬁswoﬁeﬁA

Sslsle | d Sslasls| € oSslasla| b oSslasi3| A
o sgde 1da (g T, Y1 (S slael (A OB S| 2 Y Lo8,5 3 .5

dobioa [ A 5,553, o | O S sl b 23535 A
1 N=4 ml N s I g gl o 5 5 1 b5 ASIY e sie ST 6

ol s | d Coasy32| € G, 5016 b ol s 4| A
:vﬁ\s.u{dw\rewsbai 7

S| d sbtall| € A b oA | A

@SM|&UJ:.O 132 n‘_éj:-liél-mio :




(sl Aazdl My 30k 1= 0 sy 8
+1|d -1 ¢ -1,0,+1| b OlA

F9n Aol s e ol (g1 5 )19
afiz] d 25| ¢ 353 b 4d10] A

138 3D oAl (6 gl s gt U5 ATV e e gail .10
s s14 | d ol sS6] € oLy sK10] b oL, 5 | A

:jAc»lJJ\ng»l\éojjﬂlaﬁj&lw&\i:ojﬂ\agw\;x 11
81|d 3] c 16| b 4|1 A

5P5 ol s sadl G SN sae 12
10| d 3| c 5|b 41 A

s O s s Al s .13
Jisasbeds A shsesbels | € asbesl; | b 3l sl A

azr g0 J 5 a0 Jsb wor o dsb J3s w30 Jsb sl s

(65l 033506 0.41 X 10718] il 0 5 ,al B il 13) .14

5x 10"Hz|d| 2.6 x 10*Hz |c| 4.1 x 10*Hz | b| 6.2 x 101*Hz | A

@SM|&UJ:.O 133 n‘_éj:-liél-mio :



Jales el (6 st ) GBIV 6 2l e J 0550y Gndll 0 501 Bl Sl 1315
Dea LoV g pndl 06 0.41 X 1018y
sl d JUNER] I s | b SWi| A

(6ol S X 10712 HZ 035 50 gl i 1 Ik .16

2%x10%%m |d| 6x10%°m |c| 6x10¥m |b| 2x10¥m | a

@Cﬁ%)@UMYLu?j)@\sjbédw\szl,wl\aua 17
—033R, |d| —011R, |c| 033R; |b| 011R, |a

Y 1INa* ¢ g0 ) O 5l oy (G STOFT il 05018
STl 3 b iSOy sae | b STessall Jilsllins| @

e B O S5 G55 95 380 GzenSYIy PN Gy il (19

855901 B Opad! ) 5Ll o gl 1S 1 88U 8505 o ST eS| @

OSB3 a5 IYOYN DS g ST g i) | B
835001 3 el ) Sled! e Ll IS 5 (W B OY ST s 2l | €
85501 G Ovadd) ] Dbl cpo g US (6Ll stadl 830 s ST pens™U |

450,68 Al Lol LW oladl e e 6T .20

6C| d 7N| ¢ sO| b oF | a
8072 LSV 0 Y el w5 121
1s22s22p3| d 1s22s22p*| ¢ 1s22s22p°| b 1s22s22p?| a

@SM|&UJ:.O 134 n‘_éj:-liél-mio :




(A M e W W B sl 22
M5+ ddla - Mgl +e” a
M+ dslla » Mg(5) +e” b
M5 +e - Mg + il ¢
M{, +ddla - Mglh +e d

= do S an 5 s o NN QY el 23
fld d| c s| b p| a

ZﬁM‘jw‘QYJQSSBr(:jJ)bgjﬂy\ijﬂ\ 24

[Ne]4s23d194p> | b [Ne]1s22s22p63s23p®4s23d>| a
[Ar]4s23d104p>| d [Ne]4s13d104pbé

o G B 18T e 5 dr e sl R 5305025

L5 e yarelly 2515, 51 | D S e pamdly dal JI 5,501 | @

sl e pamdl 1511 5,500 | d sl e gl s JsY1 5,51 | €

a bl Bl eVl ol g mudl 26
5f| d 3d| c 55| b 4p| a

2 Al RIS e el Aalh V3,501 3 ps il (6,0l sl 27
26| d 441 c 431 b 25| a

@SM|&UJ:.O 135 n‘_éj:-liél-mio :




13n 3d5 g sdb o Sl gLl Y s SOV s ol gy el g1 sl 28
26| d 23| ¢ 27| b 25| a

L5 5 AN A o gaates Boemn LY ol j Ll 6T .29

A B sLall el a4, Iy Y| @

z
.

By STl WS e oS 3,00 ol U a 4350V 120Y1 | b

oA WS e i) 5,0l asd Bl s 235 0N Y | C

) e 0 S 5 e ke a s SN Y d

oo el s Al ol 055 (6o sk | 3 45T pBBU Lol 30

oWl Lo 5305 | b
Laiall Dl sl gl dms | C

A Al eI L | d

FoM e ST ol 631
3Li| d 6C| c oF | b g0] a

éjwé).lj\ob.)&cﬁ&@u‘z&j@bz\ﬂw\sj‘jﬂ‘éc@ﬂlﬁ .32
9]d 13| ¢ 17| b 25| a

tp 24 o sae 5Bl ) s el ol Yl sae 33
1)d 6| c 5|b 0] a

@SM|&UJ:.O 136 n‘_éj:-liél-mio :




D Solbapull gife === - “*Ygljbguiljall mall = pite™ guxindgldrmga™

Sl b Bl LTl U slall T 34

18Ar| d 17Cl| ¢ 12Mg| b 11Na| a

3s<3p<4s<3d|b 3s<3p<3d<4s|a
3s<4p<3d<4f|d 3s<3p<4d<4s| c

€ —=8.72 X 1072°] ailb ) i 5 pohbl 8,3 3 o N s 52l 03536
41d 2|c 3|b 5| a

e BB e s S oS e 3 0l e 37

a3l 8, Uy AW e 5 Ol (] et | @
Sy AV o 550853 JS S5l [ D

2 o ST Led 85U S0 AL G bl dlal , OB, AN 0SS | €

B 5 Bl Ayl o oS 5 0L 8, Les s, s | d

..... - Ca3 (PO4)2 :"leﬁ"’?ﬁ‘ W Lg"\j\ g.,SJl‘ do.mj 38

CHPIEY [} RCTEIEFWNICY (4] INSRICSPE P JRT] o) IRV CY FCFPEY I

m; &uwm:»i@ .39
A Sl G 35V sae | B FRUNE PR PEPCTIPEPY I

fe il ol sdlsus | d MY G obs SOy sae | €

@SM|&UJ:.O 137 n‘_éj:-liél-mio :




B solbopull i =27 Y gl gubliall bl - b aiudyl aduiga

e B3N O eiall 01T 8 a1 0,UL B3I 001 & s e .40

S 3355 b i ya b | D Jsaai| @
D553 55 i i 5e g | D Josb iz dyb| C

e Qi dal, s 41
Fe,0, d MgCl, C Fe b Al, S, a

oo byl G AlLze P o Al sl ST 42
Bl | d Jsan|c SATEN D[ b, iy e dnndi | @

I BN 5 b e et I (5 sl 3 SN sds s 43

n d mnm C n? b 2n? a

np! el gmdl @ 3K w5 AT s Y1 obiall aT 44
1341 d 10K ¢ 11Na b 20Ca a

3d e il s smdl T o0 45
6|d 71c 3]1b 5] a

THCI S L1 o ez doeen LNV 5Ll 6T .46
S Jo ¥ Alics | @

S o gl oS0 [ P

SLANOE Jo s ALSCS o f €

@ cbiotd)l diujao 138 n g__;-iJJial.d'.Li.o :




AN ol sl B AL eI ALl 5 47

oA g'-Q‘ e 533 b 5yl Jas CaasslailL | @
5,01 s Caval Ol | d oMl susll Olay | €

tssbee H2 oo a8l oSO JLII G 5 48
2|d 04]c 1| b 0] a

[Ne]3s23p* VI o sI¥l sl d gl ol Sl i) sae 49

8|d 6]c 24| b 16| a
Se bl i3V (SUshael fudes 6T .50
1 a
n=2 [=0 m;=0 m5=+§
1 b
n=23 =2 m=-1 ms=+§
1 C
n=4% [=3 m;y=2 mS:+§
1 d
n=1 =1 m=1 ms=+§

32 GemeSYV 8,0 oY1 (5 gl 3 el 3151
b a
» |1 » L[] ]
2s |I 2s II

NN

=11 = |||

@SM|&UJ:.O 139 n‘_éj:-liél-mio :




B otiopll o =2 7= " S gl iall Jinal = e (ixinsgl auiga

rwﬁ@U@%;dﬁ\aB}\sw .52

s d ikl | € S est| b s skl 2
..... _NaMnO, i3S eneo 0 S M ans .53

C)bjj,ip d rﬁbfp.“&bv; C fﬁbj.‘aj\a\.owna b C)Lowrﬁbj...a a

fﬁ';‘}d\

Vi|d IV]c II| b II] a

Z@g’\ﬂ\dlc\))\6%\&»&)&‘31\8;)9&93@\&@?\@}#;& .55
2|d 4|c 5| b 3] a

Skl Cias d YT e (3d o all g 5dl 3 by i) 8 L5556
41d 2|c 3] b 1] a

1=dg,ﬁ\vﬁ\wj&;w\m;)\L;f..*l\@:i&;ﬁ\qo,&ﬂ&fwl\}w .57
1s|d 2p|c 2s| b 1p| a

cen 3L e b O Wi AW LAl Al )58

by s | d U SIY e lssl 83 | €

@SM|&UJ:.O 140 n‘_éj:-liél-mio :



[ ey olt DY Bl GBI 1k OB I ] sl I (5 il 0 0550 55 g0 i 59

0.05R; |d 0.1Rj c 0.01R; b 0.5Ry a
é}LJCOZ s«éﬁééb‘ﬁw.’m\))}.lﬁ .60
b0 d | GL20nw2[C] G200 P L0 (2| @
:éjLJC2H2 sS i Q6L ke Bl g 00 61
b2 3| GLTdmw 5[ € L3 2| P L2005 2
L pa a6 paall Jailias dul b cozal W ol L o162
ezl S 61T b ngis| @
355853, 3 5o d A S 235l ] €
(Lameblinn s ) i) QU1 pellaaald Gl U1 o gl 63
] LY P FUPCeAN] Skl b ESSUANT) I
L*;J,ojt.é;fz:k}a&;ﬁ;fzclads .64
= |b a
U o
o sl Ikl X s 0l = 0 5552l B | b b gl e X S esli=0 5l B | A
C

(88) ;10,411 Guijro

141

n k__,J':a_ji almio yailli dnnio




3)”‘09&-«%156%&@6%&%}{}}“35}‘4& .66
:\.9Uac:.f;§ d )L'"..}?‘ C u.;l:.} b o a
15V 6 gl e it b ke 13) ] (g sl 305 A Bl Cnml 67
—2.18 x 10718 c —0.96Ry b 0.96Ry a
25
I3V (6 gl ) st (6 gl oo 05 iYW 85 50 N |21 50e .68
41 c 10| b 6| a
I3V 6 sl JL I (6 gl o a3 50 die O 5 5d) o Gl J gl vl .69
-7 /A
2.5% 10 c| 01x10 b 0.1 , 5. a
.70

ot o8 B ks G g s db1 8,5 X Ll LY s sl o 05 AW B3 50 ke (55 e
o O 5SS O g X (6 gkl U] Z (6 gl 0 05 3TV 83 50 e U 01 ¢ 25N 0 Gl dadata

Y s sdl o STz gl obeade 13 o, O o1 dilats
il | d RV Ko Ju | b S~y a
Lenst Bl o 1 J lall o IV (gl Q] 05 AN an sle g4 (6 g o35 071
9.75)(10_8@)@543:)5&90)5}&5\
d

c | b ol

o]

=l A s M s Ly 5 SO o gadVI AL 72
b 16| a

32| c 18

@SM|&UJ:.O 142 n‘_éj:-liél-mio :




D Solbapull gife === - “*Ygljbguiljall mall = pite™ guxindgldrmga™

S5l e 52 A o lalls o il et N oS slteY Eldize o 5 AW L AT .73
reJul

n=3 l=s,pd m=0/-10,+1 /-2,—-1,0,+1,4+2 a
n=4 l=s,pdf m=0/-10,+1 /-2,—-1,0,+1,4+2 b

Sike Y| ©

1 o sl Gy U5 SO o oa8VI AL 74
14] c 6|b 8| a

L=| b =2

LA wial.ﬁd\ oS odny das ALl Lol 76

Sl 21,40l oLy | b s e 0OVt Jae | @
Jsaleld | d Sl el 2 | €

11Na e e oY A 2 Y1 WS slae] s 5 Al Al 77

1 d

n=3 [=1 m=0 ms—-|-E
n=3 1=0 m=-0,0,40 my =+ b
C

@SM|&UJ:.O 143 n‘_éj:-liél-mio :




..... c.».d.»:)\ Z\.ﬁaﬂo J=5 78
SA G G e d b JGbT| A
S il s 5 Lel| B

SA k)l gl BT C

e b Ol game N (o OGS s I (5 gl 3 MY N5 L .79
8|d 16| c 9] b 3] a

I oyl e B YT .80

55| ¢ 4p| b 3d| a
LTV VP S Lonem DN i o (31,3 BN 65 5 50 5s s o 81
| € s b b e e | 4

€ g2 s e s Y I L .82

T 11l INEL
Tt AR

¢ ks U Ameeall 55l Lo .83

nﬁa}én&.}as\)\(ls a
b Jyn s ol s | b
U5 SV el &5l & s syl US| €

U SN e Tl sl 5 L des c s ool ds | d

@SM|&UJ:.O 144 n‘_éj:-liél-mio :




30X jaiald s ASIY 553l .84

[Ar]3s23d10 [Ne]4s23d10| b [Ar]4s23d10| a

1@ sliz0X paiall piy .85

12 e ol 1 5 5 51 2B is jamlis 45,50 | D 1de pandis 45,5000 @
:UU‘J.”3)‘9.)3\‘9BM&\X&M‘Q&MSJJ@Q\J}SJJ‘)J& .86

26|d 23| c 25| b 33| a

B sVl e gl dngl 15,51 3wy paind o bl (3Y1 0 Y1 3 U iSOy sae 87
291d 18| c 28| b 30| a
19@).,\)\0.3.)&‘92‘)—.44)‘@ijﬂy‘w.).)&fs;\' .88

19|d 10| c 11| b 12| a

183 e 2l 5 ASU) 3 Mty s B ald) e panell g dealdhl 3,501 3 s Qi1 paiad (6,401 508189
41| d 45| c 54| b 56| a
n=3  1=2:3JuSslaeld o Vlas i8] gl cor bl @ pl Qs e .90

Lpn el 1 (A0 suall Ol 66 e o S0) 4 e s

18 24| b 26| a
S e e L SYI AW ol a9
9oF 7N| b sB| a

(88) ;10,411 Guijro

145

n k__,J':a_ji almio yailli dnnio




B solbopull i =27 Y gl gubliall bl - b aiudyl aduiga

..... et 151 e 80l 18,5501 3 iy o)) ol 92

RACIEREST) ) R PES RIS B ISR SIS i

16 b Bl BTW W sladiasT .93

Old Li|lc K| b Na| a

QJ«STJ;U:\ELE‘UJJ,@JJ\&;T .94

QBJLMI.A C 4+Be b sB| a

tor WL SN AL 8 s Y e peandl 95
ol C Jsyi| b el | @

3d104&3)’)3‘5€x%&fﬂ%yéwaﬁyEDJ‘&A‘&DUJJ;:.Q:}“JJP .96
6] c 2| b 1| a

W05 o ST eme WSV Sl 0T .97

a+b|c LI b, NI | b ix ol A

34 =L§J'U‘ ob.lﬁxsp\jﬁ‘j\z&%}y&:j\ CJU}j\ﬁlJJ& .98
6| c 12| b 14| a

I W Bl (S e 199
10540=4L 7730=3L 1451=2L 738=1L

ngwé).ﬂ‘ 0dJe dp Z\ﬁlﬂ\sﬂ.U\ RS

16| c 12| b 20| a

@ cbiotd)l diujao 146 n g__;-iJJial.d'.Li.o :




D) solapudlfe =727 “*Ygiirguilall fnall - pble" (aviundyl drmga ™

e Sl g W ol 6 5T 0B 3T (5,0l exus GA e 1100

4p*| c 3d1%] b 3s?| a

o6 5l g I 55 sl I e el e e 1101

4s1| c 3sl| b 3pl| a
%u?j)%‘sjsgévw\éw‘g& .102

2.8 x 10718 C 0| b | a

)\JB.ZMAY\ﬁbdl@b}&.us)ucW})MZ))&AM‘C\.&J}“uw@s‘bl 103

eV Bl (6 s 05,3 2.8 X 10718

41d 3]c 2|Db 1] a
122002 jaie 05 Y G5 gl 2l 104

3+|d 3-1€ 1-| b 2+ a
<5 SIVL Y 5 L W e a1 ol gl (o 105

5d|d 4s|c 4f| b 3p| a
n =73 l=1v1ﬁ\ésdpjﬂ\§j;i\y) .106

3d|d 3p|c 4f| b 3s| a
16 (g lll osae OF ke 131 B2 0 50 05 4SIY1 m3 53) 52 L 107

[Ne]3s23p°| c [Ne]3s23p*| b [Ar]4s2| a
toa HoS o 1 g eyl I ol i) 15T sae 108

41 c 1| b 2] a

(88) ;10,411 Guijro

147

n k__,j:a_ji almio yailli dnnio




D) solapudlfe =727 “*Ygiirguilall fnall - pble" (aviundyl drmga ™

¢ 5 A Caall e dny B &5 50 15N (6T 109

LaoVle sl € sl el | Pt s 3502031 @

2|d 3|c 41b 1] a

Ar]4s23d104pé .5 & el AL el 0 T 111
P" : :

3sBr|d 3sBr| c Ar|b 17Cl-| a

oi- d .f. C o Xeo b Xe d

s 1522522p€3s23p3 5,5 IV LS 56,00 3K ol i) sae 1113
2|d 5]c 3|b 15| a

Cis gl dayly 522 BV LS M 6 114

H,0 d|  sio, |c MgCl, b co, a

t eVl a1 B B W AW Ll w1 slall 6l 1115

147 d 12L ¢ 10M b sX !

LW o, G (e o, ol 116

N0) d 5Li C .Be b 11Na a

@ cbiotd)l diujao 148 n g__;-iJJial.d'.Li.o :



D Solbapull gife === - “*Ygljbguiljall mall = pite™ guxindgldrmga™

I ot oy 58 S L deseall 500 Sl daall 117
Fe;Cl d ClF; C FeCl, b FeCl, a

15X37 0531 3 by iSOV sus 118
12]d 18| c 15|b 3| a

fop S o o Y1855 baas I b syl sae 119
41d 2]c 1]|b 3| a

C2He S 11 (305,801 5,5 op dal JI g 51120

awaels |df wsiels | Gl Ll bl as-fiels |a
e g5 0 sbes o

§ sy 2] Jos Aol ale 121

Sskeay|d el dslas | € M Jb il | D 05, 8L Usles | @

2 A pordl 15,501 (3 (o A el il il s 3 55 A el pall 122
Sske v |d atblcl  aLasdiass|bl L) S| 2

e O3 e LS Y ey Nl 123

Sskeay|d at+bjc S| b S| a

adiagtiy alll aaay Al
Balall (Jobis (yuygS
* ..IO II ml‘.b f * n * 009 pml @ * OQIh‘ # ?“I'.‘ *

ggLIa).u.lJI At yae @

@SM|&UJ:.O 149 n‘_éj:-liél-mio :




