
o:* +- ;rÈt -Èt ;3lJl-.>lL.grl Ut5,.rL fJ"ür rU JlelJlJü ji

:üü16ü

*L-+ Jllj+ll ,o.À qjÂillr iJ+tllr â-,*.Àll p:LJl L;aJS !l^" -5.s
,i--c+/l Jt"cIlJ rË;,àlJl ./: .e:J'tt U"JJSI l+{:j.ll âr,.IJl ,.-.,.J..l-TI

t-lr-ilt ^+Ut.+::stl-e 
r,.rl+.--Jl d3§.ll AlEi ô.§i . uüÀ-ll ôlJ.lilJ ,Jl-oi-l

I -o ir-,--Si-l 3+.1,$-l 4+-,r ùi Âr-lJl ï;il*} rs-i 4-lJJl ü. ËJéJ^JI

â-.,'--à ell "i-ô -'=c. z,n .â.-aiÀj.-l ,Uri^ çl++§ll ÉLÊ +.àJ'" i ùr*:-,1*L
ÉlJl-r:i-ÿl ,# çr--tl 4+J tlii-,,|-l ,e!^§Jl 6rL L-9,..ar â,ltll GJ.-:
,r-r LF.a-ii 6i-^S el-.,1^r§ll J$=I iJt à,ltll ,-i-lje J! .S.i l- 4jJJJl

.r'l-lJl dlLlJJl

â-Jr.ll i..,Ltl o1+.l<ll g,JJs,.,/ l,^L6-l4J.Cl 4*JlJl ôJ+ti ll
ertlt Ll"Us ot-r§ pti ,*iLi 6ro ,-Jr ,Js cil-r-1. Ë.ro LôIa Ë§l-J»l l+tll

'ê l- -rSl ùS+ êlJ"ijJl ora ur_l ,a;rjJl Ji.JfjYl j â-J"Jl

At+ t-S rcll r.-:lJl+ ll-3ÀYl .!L J{, C'3ll oli",l ClÀll 'r,t..,.1
a-I"n L,,^ ÉJrlL üÈ* »-àsl u3r. J+:--ll tJl-tir .l6;J^ll dil'"tYl ,-F.-.1

.i---ll E_r cJ+ éll§ 4+JJ "àll .FÉC

û!-Â t-{+J.ll cjl.e)l r-ré;qÀàs .,lc -,lll"ll cJâ}1.t etflt+.2
rcl)S^i,*ll J-.1i4y èY3t-s-r k§i ÊJ,ii ) âipà l*+ .,:hll 4l"c âr-,,i

,i..o-.,11 ,r-lÊ ,-iJ,,i.ll È UIS lrlic.l 'ü*l:e üt*lt .Jjl= g.t! _lf^ii-l
4-+4il'ill : Jl*ll stLtl.r t.J- g -ill l- ,"+ o++Ell 4Jtll ,,,1=: ell\:

.Uil.*3*r

..,.-i3ll & ."#l ,,CiJ+Jl .çJll e{ilI é#I'l,J ôLq,-.-â .U+1.3
i.J)iü-^,Y| .,lÊ âJriill 6.:ca r;ÉÀ-ll Jt-ci3 t^altl-iü UâÉ\ j,-il-isi*Yl3
ditil\ -ll ,.,ç-tü Ji :ï^X .,-i,-ir,.:J cLiir* â.1-ll dt"eyl élJ"À \ij3 .,.i
rqg3i.i-!l J-+,ill j ,-irr"àJ rôl-l;iill ij6;î g. cj^lJl_l a;r+lt ot-,;çtt,

..'^it.Ltinll ir 6.ESJ|:

j+,lll rl-rl.., 1-1' LiÈ-É Lrlr^ll a;atiJl .+L-É .,Jc ;-2riill ,.rc.4
Ë-,1r iill fr_r c,,,_,fJl3,.ll-,il1l di)S.i. cJ=_e,i1 .rtll _pl_;Àll y^"i3 Jt
rlq- ,j ,i ;r=t3lt à*,,lJJl irl-ll o! *13r,, srà,;g le .'-l Êrntill I+_l .-J,

.r!-It 6:b-l 6Él+.àl+jl3 .e!'+il13 rclr.§llS 19JÂi ô1.--.-Ài

tr-, J ,LJ"jJJl ,,s il-A*"tt di-lt*ll .+é r-rllÀll 
al_1311 ,rc.5

.sl3Jl e.rill Ji rJEi^ll (.5.Ic ilYJl sl3lt elt*ll ,sl' â-,uI rsr$
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,rr & +' ,ri+\ r-\IlÊÉ! dJ u.:r,t.eJ,gf19l,L d,;rrI;;LerJlJü ji

rr',1oi iJ. ÉJIl+ t+.):lu: rl Jl â..il1 j-r-!l: ol--)J irltll dê.6
.cl;a§ll ./ .tl*_l pp[L 6rc .p ;gI 

"s
,i _-Siltt ,Je l,É+i r^3+,j:]l iti-it cl'L§Jl j \t* rr+_r.7

.r$Ul +F l4rÀ,..lLr

eit-ill ,:* tr.ié s:ll 4+l3)l c.rl-2*;ll 
","r: "J" 

âJtll i.til--.8
(J"iJ§ ,i fS dr É-t! rjnliJl ,1,-+ .lr- .fqJ ,J+ l^ t:tll çr 4-Jr^ll
âJ$l 4.,i- éll1 âlLi Lr3 r.,slJl .,*lJJl LrJ:*X i^r)- ;-l À^ .g5l OSU

jlJ^Sll }+-,il_l

rr-:.--ill rl q- â-l-,lr ol§i çrcliill ,-lUSSll ,.é grJlÂ Ërc j-9;a.9
.eJ$l âJSr" J|às3 çl§1 ioLlsll *+ cËIt,

ËiÊ t6Dti g. üs+ él CJt et; *i ,+" Ë.:rl3 L.Hl pgtiJl .:,.:

(ZOOI .gj-.;,-ii-r -nU) ,rj-ll t€+le .,i.ài ËJ.-i C':.ll (.,J 4Ftll 
'éJE-ll

4S-1Jl 4++ll 1*-i 4iti:llr ,i.,.Lll +>tt ,lt+" d Qslt d,l.{âJ.ll Jü C-,

6i rt ,; ,J":l a;aliJl ob4 t. +l*+ cil-,,-".ü L,.4j..ài: L-9 .6Li.ll r-!ll

ÊrÀl À.ll "*l ,.4.U ,.+ âjCl d^l3,ll jfl .l r'i â-,Ull .9rl +!i,l-Jl a-iJ"-ll

.(ZOO+ ,o+t-ll ) .Ll-i Ë-2 q^-a+;++ll

.", ",êÈll Ê*Li #lJt i a+t.r,:l--.,j3 rdrLl-,p i.ro güE: üi l.S
â,-..,LYl e;ru-l! â-,ltll ,J,,+-l i+-,rJ üi + (;t;tt;.o:--ll crr:.üll .,le
,U$l ,iJ- Ljr.-1â.ILll JJ,,-i J! .E.i L :a: ,i+,.-â i#Lll rJtll i
. : rtLll 6 ü* ùL Êr],ült, +-Ë\ ù*.iell: . âiit-Yl G.ld: .c!^§ll3
p*;-2l-ill ,-.,.,1. .l*i3 . élJt e"J- ü! .(ZOOS cLJ3J.sl3 c» ).+..: +^XllJ
,elrYl g-. éJ3*.,r"^-!i Jl il'l^ll ûll+ ,J-rJl ,J+t ,1. ùJ.l-ll éJ
Cl- i-;.yll éJJ-ilI â-=I*l â'-;i-;,*ll ....,tüyt cJt-- t-r Ërlii*)l ,,,1L",.,

i;.;I,:ll !L,lt r.rp â$ii-)l 1S§ .rl' cJ.tll +r,i l§l .(teSe .oll,")iJ.Utt

,l*-1,1" ü-n+.+, ir<, ,,4*iii 6iljr 63-:rü1-*..q§ Lil 63rLly ,a4."üL

È'-l-1ll d-=lJ^ d d:-,,t-l , ,--i-,;ütl â+t LJb l§ ,Ê{."iiL æ-"Àji O-r-+
ù-" .É âi)- J1c C,: ,-r'J.l*i üJ+..ü+ ,-.,)Àll d'+;q:c ,-.,l.,..,,VJ e691ill

iJ- Êel Ê+ t -r. Lrü-l J ' ;'" dr r1.Xll .,Ic l=\ tJ t-S-Il ,-lo,Yl
J3J r-,r--lc' ,jÈ- U -Ël .âiEÀ-ll ÉlJl-6-ll ,-J-.,,iSl ,,s Ji" [p3 cei-,,yt-

Ë.:l;j d U,1J,U'I ,!,..,- rcl- L 343 c,=*lJl 6-li*ll J! ÊCllIl :ic, q.XIl
,,=*l-Jl 6lJt g" .,JjYt c,t;-,ll .,.i ç-lJJl ,-r-pnll-e ç-r-ll .,'lytL ,.+

.A*Ul prpll ,jâ..-Lly.LJJ9
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- l- & jr*!
,rL,tt u.>tt.9rt !fs9ü. J"t, elj ,l' /.iJlJtÉljl.

jUJl rJ,ill ûl++l-É-l C,r;l i.!l)-e r-1r.3 .,lc dtLtJJl .++ :S3i
,r;ill 611 1É!-!ill f:Lll cj'r " 

"t' 
4li+Jl dilJ..4,1ll ùr,i èlJsl .;rrr..,r él'

*i f;jl ,-J."t.i .)i^t,*,t- ,qtL_d- r_!lt eLIi a4 dtï ést C,ill ç:Ui À,
Thijs, Berg, I995. Pintrich. et )u$u+ll crlJlJt élli Lll*à,J lJl.ij J.lr*ll

(a1., 1993

â rl.Ë i9 r o à--l_2J cf LJi^§ â-.àlÉ fuLàl 4rlLrJl A*lJJl eJi: lJl\ <J (C,ill LJ.l*i .,ls -uüiJt ôUt-ii3 dt-r\ Lyc,- 6U ippfri-1
eL-g§Jl p.J.I -,,,ii o o-i;:l^ll i.rrrl i-t^.,l*i elnf 1.Jjs iÀlitl #t-,,1-.; ùrr:
JL--.Ç.L â-3o.:^ i+Uill t--,;LJl 3llr. ";.,; .,le 4*lJJl 'ü": .4+JrùJl

C-^++ L+ .Jl-i+ .rrll CJl, ÊJtll kL L"tIt ar$ 6J:üÀ^ll c.lüt i,:3
gi ;_.-s^., à-c.trL I Ji i:i,+t gtrt.. 

-li -*l-rt à*lJJ uJlJ ,Jsill JLc.i
,i ,,)--ài, ,_s"* 31,ôlÀtÀ- JS,i 

"Jr *); ri ,,t ilt, ,ÊlJl t-$r fJE
.,-r3*lJLr É;Jl

: lôât.rÀ'!, a-bJrt ar§â.
L+U^§ p;rt-L cJr...s â-Uùll diU e-:lt L"+,i-ii üi eS l-. r*àÉ.j
el,p§Jl .Jh- i â-,.l,ill i:,"j]*:lt 4il-Jl -ltJLlI ir^.,l*yl ek-jl ,i ,.r i*.,,l-i
+§,.+ jl5^xi çiltJ .(6ki"jt-ej,i.tt-.LJl) lÀJ.âUc. ilcfr ;*.,*,3 ,LLII
. à.r <J (ü+-Lj.ll rl;-DLI 4+{-ll J ,â-.,L,ll: ,e+f_r.ll Ëti-tl }U5 "/ 

l-d"

'l ii&o:,L+-r+-r,-l I J+ü Ê€.{r}+}.,l rj+ \- Êd.Js*"ll_l rrl^ia)l c!)b-
.J*:Ur-ill ,ri A-'--U^il i:piJr:ll ,.-,l.LYl _,,§sl .J, ,Ju^l-ll Ërct.". éü§-l
!L.Jl Jl LIJJI ou d,** Lil 1ry ,f{+Itt C,jlt çJll-i 4. eot:jil Aêt_rgll"t.r rr,JL-cL L-3c.r. i:F+:lJi-l qbl, l- : *JEJI Lp,Éjl ,,,lLJl dy:+l*i .s--lc LÀJii 3 ËrtJt t* r*tu .J_» +!+ .:,Lr-, ù.:': u+ _+itr
ç--r a-lJJl üt.ui d,,s élli ca,_z us,tï' iic rryi g.f.:.gS Jdilf

.dtXl 4pJill âX-)l d;c qr+)l
JJ-= 4lrrill ÊÉl l eii é ü*j ,Lltll e)g C- çJUi i.,# Aj),lt l- .

ù' *: .# ,-+:À-tl citÀr.i-:, Jt-.! Lr,- *" üÏq*t"t'
l6atiJl aE d_» {lrrll d-jltl drlJ o-:: rlLll J#X .rb !$À-ll crl!L;i:3 dLrq L:c,- 4+àülJI*l JJ1.ll L .

fael,i,+ll*Y
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"-,* * .;r*\ .,r,qrdJ\ djl u)L 6J uLJ,*l; Èr FH uP ^Jl 
Jtei ji

:azb'rJldlld*àJ

:iJEll âJÉ. L:sYl dili.àJill u--! 4-lJJl ôl3Lr râôl*ll alr^,,yt oÉ .,.à

ll.uu J lilii âJtll dit^s-1.: .rÀ-É ..;u +rÉL-sl â.1)r cilS üly +-É ;o!Jüt
..fsl d#till gJtJ;rtJt !+ a*u ,J_» +!+ll Él u"-3ll JlJ:i.l j

iiJ,ll â.rlt d.rls-1r .+-É. 4 a.rÉ, L-sl âlY.r cilS é-ly db cr,^.,J :Â.r:tilt

.C,ill .-.,.J. "t-i ,!.L j !+ -r $$
_.;t-üil *-s A aIHt dil-s,-1r ;r\i §taal illl +À. lJ_21 i!)- +-É ) :ijjtilt

.C,ill ,-rilLi g.UL ,,s #E_,r._l .4lrJ,ll ôlJ e:ill

:û.irI e*a
.sril ill Ê+-1,:ll .J-^ .,J3)l aLJ'"ll tJt,t '''-lll e;- -itll+
drYr*r iJ,J +^ll_l O0æI2OO2 ii-§ll àj.Jl ,.'g âril1 Ëril-).] ULll 4-Jr^lL
aJIL ,l-»! 6- ,20 cr 12.65 e Jô Y l+JJlS,ll ËrL6.i C+il,: â-ü!. d
erlJt cr.-i: d L-,-lt.1 J.,§ a,*,J-üll fixlt ,t"-:ti rJ. 4ilj. çüi:il âj=l ê^

.cluirilr âi$Jl

iii,ll
38,45% w e-:-lli

i+ll
i

e-l-ll
,'.-rtl ii.ro J-!i 3 e..,r.rjLr (1) Ét rJs-ut
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;:,ÿ * ,r}.rr u.>,rt.5l,j!{Éti, &, r,Ir * yËrr iü .,;i

I § i-J{.J -üL 185 é} arÉ,Çll k _,r,-+,'.-tll iip ,",'tjsj:IJLJ iije
:c»üc, q - J! ,lJ*ll ,',^..i.:Â:.(t)é_,,clSllt tr-.',

Jts.:-ll \5-;4 1-l (u.l! 87 r,ill 48)135 L6.lJÊ 4Ll*àll â.c._."-Jl

.a*ll âJ.JilJÉ-Yl ,j+.1,3 u3r,fi q+Ii1.+Jh c*,_.p .(Z)p_1

(:)é, çlS;lt tr-.'4 tx (4illJ. 34r q,IÀ t6) 50 k l-É 4*-,J+1ll i.e."-ll
.i.^.-â.ll 4i+i., lJfuYl1.!i3 C.r",,_p

100%o

8O%i"

6OY"

40%o

20%

0?6

:t Séiel
t._

i+Jt

100y"

iJ..t:tt i+tt .ty ,JiH (2) t'l ç_tt-Éil 6.1ulr

ï/?lt lJi- -il ii-l /îip -il ii-ll

32,00% 68,00%

4#*.li,îltii+tt rtjri ,JL (3) çJtsilt6.p.Jt

100%

80%

60%

40%

20%

0%
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,:'J" +- .ir+t--q1 (ïIJ\ p\rlu.yt J.,l çf{r*L d*, et ,Je +;rr ,lu"i ji

ü---,,r{,1llt ;rE-*i, tiu-i 20 o Ë§üYt i.i' èi-É :6§t*.,I1 ii,,,c
,'.. iil ,q-Él-hJl â*tJ1ôrtJl â-u lt*y j i,^-§" ,i Lt- slt-rL
92 ï.or, . J*J !5ll3 rârt .ll i;J+ e+U â-,.ai â-'_! +JSj 

"+ 
âjr*ll oJÀ

.Lleü
:i-tlJJl -lg-Î

crY3l*i i,---c i-,f^Yl ,. i ôl_lri Ërc, LJ.lJl â*lJJl 
,r-à c.,.,rr..,I

:o-o âôl-Jl â-lJJl
.!.oyt .:,..,- ËrlJl +;li C*ti,.,11}ô ù\-il âit! .

.âJ.rùll dilJ.jrll JLnÀl .
.CJl ,--J. Jl-i u"tiL .

.iE-Yl J*h .

.,-Jllll ilr .

:4FÀ:tl r.rtl..> l.rlltfuia g.oti. .+r!, +'t*.i, aéÉ .l

e:i .+ol i.pl--Àll_e ,â-l3rll Jl-L. cl ,JlYl ,,,lLJl ù' L.h»
â-ilâ i.,=lJl rsi .â§ullllJl 4-_!..!! e:tlt qttl Llt ôrUl 1l+ pLL
e--+lJ,.ll3 e,,' i(ll l-FÀi ;*;rl* ê élli,J uir,ü- t^q+L 92 dJ-i
cr*=nr rc»^ajÀ-ll Ë$l-Yl elJi3 6i-i +ill o!^§lt g.1Jri o.i 6r.3-ll
l\ <r âJurîll J+ l- J-l-*ll sl iJllt k--l çill 4$U-!ill clar§Jl c.l-.rlL
L ."-ilI Ë],jll rrtr.. j J-ll Êsê-É Js â-,ltlt cYJa k-_.r+ çill dilJJÂJl

A--itill o-ÿ ë rË-.;t3i.Jl Ê*nliJl .t e_*i. r'JS i;.oi i+_,p .r.'-rl, cLrJiHl3

"Jr 
i:.oyt â-s;r lsJ Él+ ô* e-5)ll.1 .J 6t.ü. crlL .,-lc .J$,"t ;_l-l- d

t1a g-*:.J'. ..,.à i.-.-i,i. ,i Ltr c3l_,r_,:L ü_x_,1* 6rrll ;§LIl dJ q;c,

.ârtll

: al;.t.{JlülyraiJl3t ri.it .z

. i.L <J .:.a_.p gatiJl3 6â-lJJl çll-t .J" §rjl-lll .Jt^ll ..p Ll-=X
,.s--lc. Jt--r:il rlrgtr U4I 6i jlLll qp Jyi .rJ t"lÉ §il â-b"rtl dilJ,-ill
O--. ot^;l; éll5 )3 àJtll 1r-:.ill drULJ..l+ l-Li. le;+ ,j--:ti ul+g-t JS,ô

.!l\ ill â»-ja â11-i â-c, o.+- j-ü=" tll Ê*.JL:ÀYI âl't-l cp Lf-Jl iÉ§,
r=i ,çit-, ki. L§yl e- {,-yt ,',J- cl. J:Yl +I-rll e*LL *lc cr_r;§t
.!lr ill jl-, l-i e+M r=l: ù+ k++ r+_* élJ ,4-=Jii^ll A*UYI dlilr,ll
..=rltlll +,.r,<J l.:JiL cj; ülrll .rÀ e+.e_96i.lt ,Jr= +!+ ôlJr.i JÉ,j

.Âi-=Jl JLüir dlil,j
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"-& * .tli+\.ft+l ÉE\ rrlJt-)L grl uLJ.uü &rr,!Jc;;rlü;i

Ê3-4so .J§l e, ,':- ca;-2$iYl ülrJl ÊlJ;J JLü:-yl -»:= : 'triiTl .+àsi
ÉUJs4i ,13"IÀ üt'rll ,J1., Li ,e:=.- :=l_l ù+ kr+ qJsit ül+ i+_,,i
.JJl l* ..J;iiLJl diLlJ$l eiEj "Jr 

élli çf Ur"Ic'l c,",96il1 .J_» +l++

. J,üÀ-ll djuLi.i L'âraâà. . -i â-'lLll e u§-»i Éll ôl-i§Li^ll, cù.rlill J. 3

ir- _-l+ ;Liil l-J Ct ,ül+jl ÂJtll t§il ,rc.ljr +.:s3 d l;i1aj
rf_l-r .cllrl u6^-s4 ülS. d crl- -u_,É 

L§ :i â-à ÉLll i+jYl dillJ,,i.tl
2 g-:ll lra âé1,r. ,j t+.üc, LiJl-i.ll rcljlill â-itS JLtiYl c!lr_,$ â;!-.ri.' s r ' 

.cilrJiJl u,.
o_,yLjri,l r-jc ir-:,l3 â-_;r e,lt.tll .*-t+ LlJ; Li,-üJ : ,Lri$ll O*Sll f$lll
,J-+t: ljc ârsl3 i+_l.r_l ,cjlj- ,JSl i+j)l clrlr+ll cl* u LJS.-lt LLyl
JL:$i,l ric. Ji +lÀ .Jr:.r _,Sil $c. Li- j .tr-rs,- )+1,: iJtii-ll Lt-Jl
JL+iil .,lc, L-Li ' i.l Ll-=Yl j$ Ct,, l-lr 4ir.t-. ! cj$,i p.u _ri ;r-UU ,Jiri;
(tO)a,rt ;.ll »c qe3ti JL,iiJl +JkJt §_,,.1t O:S3 ellr.r_, â-,.-11 Lt=ll

.t_.p 20 J! tj* 4ri" Lcjll i++i!t OIS:I ù$i 
"t' 

tr3,»-a.
ôlJl -Si .-.,!--s,.r-le U'^",.1 :b-q.$i,3Syl â!.trll d.t,{.4jll üJ.S.o J.,
1-.S ,i.irrlt -rl;Ài âJUt crJ +l:+ lJKiî di.-] oJt (t_rsryt Lll3hJt )dtr,Lr)l
.,ll â:tHl sLi-=Yl .l.:. É g.,e ,rit-.;l rsill élsl4iJÉ"lr ,,,..,trr çL,.+ L*!
J-KYI 4lf$l drlJe-:ll g)3J,",-ill iic rfyi iJ rrç, rsi .r.l La;ts r;3

.;rLll ig a$U cJ_» ê{+.1t r$
:Ft'iJt LJdrt-i u"tgin .l

,à, -rll.uj( S.h,r."k, 1983)él;..i.J+,l r*"ll cJ*l+Lll hÀ Jl+il é.i-i ,# ;lJl ..rJ. . ui .r _,,:l* i+_li u+al ri r<*ni ..1. ôlJ[nêl ;r,l
ç+^ll C-ll ç:Li _l ,â-.,I-Jl 4+ltJl ùt,ii. iii-ll Lll*ll ,slc .ç+-lt C-:lt
dil-ji.ll cEirS-*l ,-r*iJ (È-l$ll Ê.t' ùtü i-.Ej.ll :.l+{-ll LIJJI slc,â.-.ll*ll ,J-.,.li" " j(.., ll Llf--ll ,,,_rLl_l (téUin*l Ê.. ùü. çt drL"JJJlJ
4-+iJ+ .", ol,§ Ë.1-r.rc i+-,r ôU# ,*s u"t+Lll hÀ éJ+Ir.: é S : rËj;jJl
g)-.,"-t-+ l-a.i. dl,t-i irt..,c ù$-J ôr,i1l gi.,.,p!Lll ho Oél (l)a:.lii_r

r-sB Èi .(,j+t! Y ,ü+t+)r-!ll .rJ dl.àLll .];]l çÀi ,Jrr'-i oltçtt
,-lS16t+:;Sl lill J^t- ,À>t .lr *LËll d.f* sar-, U"t+Lll É$ g^ râi..,.

50 L{-lJ§ +,il_.i.r il' 
"J. 

grli...,yl le "*l oilt ç-lyl _23t-.Jl g^ _.;r.s-
:,ritill s=:ll ,È ciSlt d!)-L- eÉlji ôilSÀ L,l{", ,,,r19

J-9-.J 0.47 : lie tJl â*lJJl Jr-r 0.71 iiJ*ll â-lt-ll JJ,à-
Jss(-*r+utt sl-']ll cLl- çi 6.62a***ll 4àlt*lt Jr$r 0.6géÉUiJl elig_t
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*j Jpp jl+t u-l+lËErt ptJr-.>lt 6l r;r"{,-eL rtrrd,ü,}';JlJü ji

,j-.s.J t,$l J,.il u"LJLll di-ü dl^lJ (.,jjYl \ll ü.: A"i.ll .ia 3 0.84 rjsÀ
i-:rvr ,:,- 4l ,JÊ ArÀ)e é S ,-*!i"ll ,!r. I 4+*lU ü ,4:S ts.i â-till a*
t-Ji-Éll ,*-q uLifl3 e+j'üll ,*-! rslj3 e!^§ll ê*r+ ea3. ù1-ül u+Jrill
â*l++ t+Jill ey$3 "Éll C. ,-ii+ rsl3 J 4.,i1. ! ô$ld»l l+Lll 4-JJ,"lL,

ù' + lnl J ,ùd.S--ll â:.1 stli=)- E;.++ -tt*,oYl dJi" .J Urii (J5ljsll
â-l_Nl JJ* ,J i.:rl3 Ë_,1Lre_9 ,iÉ;*ll 4rl. lJl JJ* ./ ùEi1l LalJLc âi-

.'i(.,,.11 4Jl*ll .+rLi -,r* <s! cil-,l!t ô)jJ 4+(*ll

:!E ,YlsldJ^! .a

i-;.rt ,,,...- 6lyiJl i...,ülJË-Yl irii: cilË. dhhll hÀ d U+_l.i

rÂ ôl^rJüi. t6-r. r"r I âlri rlrcl j lli-Yl l.6.., r.iA é ,r».lt e3.-ll
L.'Étcll a:_,,_l* oi dCJl lrÀ ,ij-l+,",i- ,i.,i+lJÊ-Yl d!rti *it 

.i'ç=- é-
rrllj (!1.?, i J$ A;>*jt dilùillj .â..-'3lJÊ-)l ü1.:li cJ.3.lü L.rL
,iilt-i.ll â.-Ç.l-+ll, ,J,:--ll Ê1-6- *+ i-4_,, JJ-- â3$ & eÉ

.âsJt i^llJ
.o"#!l ,-ir-dl +.rr5 6. ,iEôl'l âe+-r â:i++lJfuYl ,lrri..,l ht:;
I tUl :r_,)..Jt 4+It LrJ 4lirJl dllJJ"âill Lll*J ,J-S.il ,; cJt:.1t,

.;.11-!l irril 4r5" t+^s +yü aptu lJ_»
,li+§.jll 4+Ylr ,Lj»l tu" li^§ll Jll ;S.: j âtU^ ir$lt üt*Jl

.Lr-,r+t-l ,J-ll+ : s-Ss,:À2c 4. ,tJ,'àJ.l! â-U-c dili e).ài -l
dl- él;,, 6. rË.:^i-ll âr.ril;É-Yl Êlrii*L LI"JJ$ll â.,1-:À:ll Élqlill

.4.ù,.t.....,1i. t-J JJlr ËlJl âlfri dr 4*.,q L _.r$il lti*rl eJ+
É' o ù+3 ,g*lr!!l cil3ri qr-3 ê. ,d:li"ül 'i-l ,JS tll-,s ëJfi.+J.Li
â;r ,ë et: r§ 3 r,"'-Jl â.+t .lll .r.l y',5Jl Ç*ll.,l ,È LUli

.C:*sllsâ-blJl ùhll elj+i cr*s
:sltlrlld{rs .s

d,1;c3+-l 3i g3+-i Jl'ut k r,..,r J.r â+$-l 3"0 3 *rlal^ll cli.r rhel ,i
fL.e-lt Ci-J+ Ê*, ,.JS Lld+ ûi.*â .È .X+ 3o 3 tl-illl â.-= rca'. u.
,,' ilJl â.-lJl ,-il.raYl .,Jr ,Jryt Ë"ill ,J-1+ .-tLLr çi jl-i-ÿ 4j. L-Jt^ll
6JlJl jl-:i. ) Lj)ll qül++sll rl3*Jl qr-3 6. i;]-.lt ,-ilJtll *es (l-ci,iri
r 6i. LLsYl lJl,Ul .È C»,J',- él dilJt*iLYl3 ciYjt-ill L,jà,+ d":tl,i 1-S

,_it, ryl r Lets.lt LlJt ,_it:rYt J-1^ii,, ,;t:rt $I L.i .L.tl.ris ,i !r-, ul
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** *- .;t+\ e|,q dJ\ d"lt u)L .5rl uLJ,ou au, 
"u 

,fr;.rr lü ;i

,jÂ=ll é à-,.-ülJË*Yt àJ.3. JJ.- d éll ,cJJYl ê..,sll d ËJéJ^ll à.-lJl
.C,:.ll rie ôlJl.FJ LiJl--S

ji-^S.=^ll â.-eJ,"+. ..,-le '-'-Jll"ll3 iE-")l ù1. "p-,t 
p :+l+lJt ^hÉ

ËrtJl *s,3;.-.-i:,Jl Uà+ éll§3 ,LJ+Jrill él_,rtl elt.r..ll d ûÈ-.-il.oll
,ê l- â-ir"-,-i:g !;^Llt

4+ItX Lël*"Sl .+J.J.ll â-,.Lll crll-l-ill L)- qgrr
.à*ll â.--ül_Ë-Yl 6l:: c;.u

d..'IJ..-ill Lj-rlÊ âJEnll 4+ 'rüi-ll J.^iUYt L>* c;r^
.lcjs '' ÇpJ^ll

.â..,ÊlJÉ-Yl cilel}.l C. âL,:,iyt LJt ..'. ...Sl-É .s..

_,;_,y-i.", .,- ,â-j)ll É\r,ill ,l-»l é üt S-^ll âJJl el_1i o_* ês
.../t.J.lt dHr+L:X ôJJJI a:$- g rs--ll

â.:tJl i+ ê*nlil 4!$l ôIJJ.-]I L3,-Jl ,,,..,rt1 .-1.."= :irit.arYt â-rltr-olt

(*)-,rt-$t 3rél)-., J dr-ll ,.,..,<ll â-r^,,1 q.:=3 l§3 ,i,i*,ll +It ggl â*ll,,ill

1ç2;.-,1-,,- Gf Jii""ll 4#iJ+lll 4--lt*ll âJÂJ JiTt Ê+-J ,â!-ü!l diU.- ü^U

(Ji:*tt -yrtll)4J+JJ#l â-slt-ll air=: .9§t -t ^ll rJÈtslt jü .J, ,-i *ill
.etll Jiüi.ll ôts.-2r + étt r;,,"lJl L*

:iollJl ÉEr
: lrttt âgr p.rati. roai +.1ât. I

,","..,Â 6;,jil*ll Ë.$l-TI oljY UiiJ f3{r^ dSJ â:ir..,Jl +1"ÀYl st-,: é
1al i.ll Jl-ii" Y 1rr* ü l*iroai 4+>: ---..rJr +l-, df)t.3 J gtiJl elIS

53 r.r-c JJ,.--= éllr eilx.r ..llS-r Ê$lill pis rslrVt +tJ^lt ,"'âr- Jt
i$LiJl Ju+t ùê%57.6 â,; eIIi: i;^nYl .,r J:)l 4!-rll 

"J' k,^ uÀ
F"%25 1i*-+ Éi i-=rÀïl C *, ultr 4l-*ll ,JÊ lii 7p23 cJ3,-rj
,-Ic (rSljJl JL"rl û^%13 Â++ çi )er*.. t2 ô3., -3, ÊStiJl Jt"=l
,r-lc t)ll--Yl l\ r ,o.à Ë§l-Yl gtrr,"l .LJ-Ilr ,â..,.ÀYt ç! ijlEll iI-*ll
: ,J.o-Lll Lri.,jFll ii;.--ll ê s %a.a:at.n ili^-!l_l aptU a+_,,i c+$-Ë
4-U*1 eI5 c.rj+ rô ,lill ,-j*tll J ylJl : 4I-L , i. tll i_,Lj+ll 4+Fll

.(+) é_,,clS.llt tr-.' , t-S ârllt i* 3r:r+ ËJôL.lt _,rÉ 6atiJt .-ra
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"-:',-J'+- .ir*!.rsr
"lr;t\,rt,tt 

u.:rt 6-l ç!{r*-rU rUr .t- ul.r;JlJt iji

.r.r.u ffi14

;,rr&k$,*rr ê*Àri" HTil 1 z.-

ÇrtrÇr,ir** m, 123

20 40 60 80 100

53çlr nrar.L

J-9-:- û-sSl J:it ol-*tl eptL ,.^-: ü^ aoLL â üe Jl1rit é
,-. i;,*iJ1 t *r:"ai JA Y 

":tt .,aj dsjl drlel;r=.)"+ -!Sjl J â-tJJl

t-r+ ÿ %85 
"'-c. 

gJ-ii: Y i-i3t à-,."i, ;-lUill pliJl éll3 .9i)75
.(1)é-,,d:+ll ir. d,** l-s (ôlJlJsll

(1)Ér.Jg+
. ,r,- 

J 
ll Ltrs ô-,1rr':.-tl ôL11 § LL di.j

i.:. !t t;rÂYl
Âri-ilt

rJ9

ê(-
,J+ll

t+vt Ê(-
fgCr'ttq*jlt, f.*Llt

i+jcl+IJt+ r*lliJl

J;Yl 80 0 0 20 Matière Matter àrlJl

80 0 0 20 Atome Atom Ë-pJl

80 0 0 20 Molecule Molecule o., Çl
80 0 0 20 Electron Electron i-r üsl

80 0 0 20 Novau Nucleus Ëlcr

76 I 2 t7
Niveau

d'energie
Energy
levels

!r-
ditl.ll

79 0 I l9 Orbitale Orbital ,rllill

79 0 I l9 Matière pure Pure matter
ËrlJl

iiÂill

77 0 3 t7
Matière

composé
compound

ËrLil
4§-"ll

76 I 0 l8 Ion Ion Ër-.;Lill
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u: * ,:' .;!*\"-*r ;l,rru.>rt .51 §fdli, pL, Ê,! ,-J'^Jl Jt l jl

: lsttl ?air LrJr.> alilLàtl a.c3'§+lt s[3i 6.rJ af'L{rl üb3xâjJ I b;.2
r-<-,1 JLnil ,#,', ^ill irr. li-rltll r!ls-):J i+ltJl 6-rtir d-rcti

L ..ia er+ ç$l ,(2)e, cJy.:.lt l-S ârLll q+ a*u rJ_n +!+ll crlJ e-:ll
,j-J+,:t ell-::i \+l3)l 4..,É.l--=Yl LJI-ll ü +-2!-.ll 1+l-»:l: â-rltll cib-rr

:Ç. L<+tt ôl;*f,-!i"ll 
";"a 

c.tris JLtijl

(2)é.,,rJs+
.+lr,tt iilJJr,.ê5ll JtSÀl cÉ â.$tt cit»t*l ÉJt;r.ll eil.;srïl3 !,,J3"11 .J!.i

Jllii â-,.--l .=Ldlt JLii. Yl ric' ôl+Ji* i3» Jl âilLll , àit. '. é
.(:)e, .J-r.+ll d g--r 9 lJ âJ\:i.ll ÊSliJl d-» â..,Itit

(r)pr dr+
Jl{iTI ,r! ôlLdl +* A*ti" fur ot-r"jÉ....a N,.lt Â.tLJ -ttSli , !t-i

'sJ$$

,i, r- ro,i.iii. i15Jl qlt JlSii A-.. qe3Ê* 6ri (l)_l (2) üilr+ll dr e+
â-.,i"kXl i+.JJl . à. i j3liï,.1 oLr.p .,lÊ 4-lJJl i+r ,-* y"tS.l ,),^-

â.ltll ..:b_,rrl lJi..,, 
-.,gs 

,"r'.Ti (Jlc' ,J+ l- 2.541^$ çJl+- ,-ilJSiL ,.+"à
f,6 15t i" Llts,',-Jl âjrc ârl.tl 4lir,ll drlJ:"âjll cl-ry .l--1.,^Jl Cl.
iF- ù+,JSl a13nl ,,,..ill3 crl_.;l rSlt {-Jl-,,.s é cLcrrü LÀjSi r.--3 câllJl
u---c. 1g r:*ll dl-i+,"'..r- ,(+)é, ,J:+ll ,J olll uLrr3 1+jr3i. Yl dÉlùll
L-e+,', r1-.;s 47 ô7,21 âr.c!l ai e+-tt ù+[ qÉ]l â.r",,ill_r drlJlJSll
J_,pi srl kÊJ,uî, ,,,."- ilirill c.rl_2,;ll UjlJ _4.,JLll ..,..,i113 crl;t §,311 .rrc.

Ll:lL+ll JL-J:il o-s a+Iut ,Yg i-.3 dJ.,§ lt r3Jl 6ülS u. e*:li .i+ll
l-S c %26.67 j:bS C.r+ q..li§l ,1. e'-i\ Jrl J! cjly ,-r f i=-ll

LilJ:tIl
(g),5.,fuuJl

L...JÊ{

(d.ra)dJ+JJl

ôLr rl 9 cru
'ÿ I'v '

Jl,$i. yt ilril;Jl ieJ"+.ll

2.5 7.02 20 135

% (cl)or.,1.;slr rc 6j..r.r dSJ LJi"ll i,i*jll ÉUJIir.ll t
%7 5 a :+si(zO I zo- t s I zo\ t-!.1 E I

16.3 22 7s%- s0 (tslzo-tolzo) t,
-i1$JJ4 2

83.7 I l3 so% oê 6i (ro/zo-olzo) rÈiÀL 3
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,':,ÿ ^- .;Ç\ ,.,Çt$t! ç:l,lrej,\t sJ ïç.fr,ü (J..rËtrrtr;;tt,tu"llt

.Jl-l- ct -,;L$Yl 4 tr$ i+*, ,Di cJ i-,ltll .ir 
-a.L+ 

ÉlJ ea: r_e: c»&
& .',-:l-É . +!r., l_,)LSii cJ.=, ét qJl+iyt üt+lt cr >Y ù+ rl._r >)
.eri-ll1$ ,Èi Çs%86.67 J! trJ*ll ;jvt r=lt ês%2.2q iF ,,,."tt1

Ê' i", .,-IÈ jS-É- tr!" ii*ll $o â-i.i,is-ll 4!+ll drlr.-ill 4;c,d âr^,,ilL Li
,j--Jllr (+) e-1, .J:.+ll ,J ,J-,Tr Jl_lJt drii u^ e-àiJ .Lcj^ Lcr+,i Jl<yl
d,qJ+ ,i lil *tri cr L:r âil3- ertJt gî rat.:3,. +!+;É t_** (Z)i_r
L-.th3," +lt+;É -=t ,Jt_l- j 4*lJJl i+p ,_r. %33.33 _lEii g;= i ,E
r_»-r ++lS^J l-l-1 dtÀî ,"U- .LiÀ oQj+l crl_,[ g. O§:: Oi ùS+ Ërul üi
Ê-É,# *,,r-! e"rs b.i_.,,,'."- JJ"-l lrÀJ Ë.:LIl ,,:<-13,J _,r:irllt r_,;l3.ill

5,--i gi Ut_,pt i+. .l %33.3 i..u..j J_..-Ëü .ê.i-lll +SU ,.,. ËrLll p3<i^

Lrlll 6rJr-ill Ji J:"o-ill u*ii f+JJ .9î i-.;.Jl 3o qgJJl -"+X r.,,JS. e;
Ël Èjll 3i *.;-5rt e§l- i.r^.,j, (J.io C-lll O;sJl ++t+ .,.à .léf.+il ,J.-_Ë
g3-. c j; ;6.-iS qlrYt crt *.,J1 _.r$it é L,,11 ,Ë.:UJ u §. ,; ;,;*iS
,JL+l*!l .i.,,.-= î;+:: y âi+. ,tj+i r.dt ,rl*i ,È % 22.3 J.,§ èn;rrJ

.( z)érr'Jl-i-Jl .,s 6;Êi.lt

(+)pr ds+
dli+ll Jlsiil JtJiJ a§*T Lrt+jiYt üt+lt ûtJtJ§il L"ci.lt .*..:tt cji.:

irtült

4ùl+iYl Lljl+ll 3i .rJF Jl

dr.3Jr47 37 2t l7
% éI o//o d o//o d o//o él

lt.ll l5 JJ.JJ 45 33.33 45 22.3 30 i.ilJl I
lt.ll l5 JJ.JJ 45 JJ.JJ 45 22.3 30 ôJlI 2

2.24 3 2.24 J 86.67 t17 8.89 12 rajrll 3

6.67 9 I I 66.67 90 26.67 36 or..rsl! 4
I l.t0 l5 22.23 30 57.78 78 8.89 12 ilJÊll 5

8.89 12 13.34 l8 5l.ll 69 4.45 6 altlll L3- 6
r r.l0 l5 20 27 60 8l 8.89 12 éllÀll 7

20 27 24.45 33 53.32 72 6.67 9 a$il ôrtJl 8

14.07 l9 25.20 34 53.32 72 7.40 l0 i.S. -,,;"lt ;.rt-tt 9

5.29 7 14.81 20 65.20 88 14.81 20 6r_,/rill l0

ü+j!3À- ùtù uiJJ"-: uéb+ â-lJJl i,;' ,-r" %66.66 üi d,,** ü+- l-
a-ç O* %86.67 tÀJrâ âr^,,i ltlî.., l.S .;rtJl 

-L+SJI ,,+ "» ,;*i j5
L..ll.+ J l+Jl,"r L-lr ù:1 oçj+ll Ê= ui ol.:9 l;.1-i,glh.i â-lJJl

23



e:,ÿ ^:- .;Ç\ 4t{r 
"l.:t\ 

ç],u ur]L .,i stjlJl:, Ft.r et. Jr /üJr ,Jü ;i

ffi ,f O, +rJ uiJll 'llLll 
.,i' itj JJ"-i lrÀJ .al iJii^ll d:JlJJll d---i

i-JjrJlSNl i-llYl: ii+LJéilS é-*i 6oU Jiè! dr#i ll tâ-s-usi ;,rrtLll
.!r.= c.tr.-; Ërs l;L.., l-S .e.9 '#l f+-i â-ï).È U ,.;ll rdil-,;.tll .X }+-!tl
ô 'ii*J âirtl3l--a3! -,r-l{ Ê."+ uJJ§l)l Oi k* :§§ i3élYl uÉ5L-À

ei *-ill )3l* J *..ü U %66.67 éÈli 1."+ ËlCl JJ.=' a1É1.: ol-,/.t o-l
r ..,î ai l:ücl %26.67 -+ d.-lr§ t,r,"l Jl LJf= d l9l3 aj- ,J lr* +i--l .Erll
t + t-i .lSXi cl*: Ëldl .Jr=r 4-ü .JJ,:'' Jr+ 4+l1* 4$! Jé fuJ d^-i
Âl1l-i^ drlJ$l éDLii ei^+ J..*.,5 â-lJJl i+ .t %60 g§ crl-,lrJl eDtÀi u-+
p;41-L cJ-» +1*ll JISÀ)I â,lLil çYjn ç+ E+-r*s .,flscj| js-lt +5U g.

:16-ai e.:.,.1o .i. J! ôrlJl ir:,
Àl-» j t.* ï*:rll Jrôll / ;rrJt i* crto:; -r Lr o-la)+ Y Ê&.,i

.â-.,LYl Url+.ll-l -ltSVt 3i â,Itll çY3o ri.l cs.Jl ,.)t ,+i.t*,tt *-U
üli 4jJJ "à-lt â-É. !:illr i|àlJll 3Jr.Jl3 ,*-yt Cr. 'iüSll 

,-.,. l+è

.ËrlJl i;i fr$Ë.+ âJJl
J[-lSill çL-lc cj'i+ c,r*l-:.ll J,s l^ Ê,lJl çl ,-iJUl O*r J-ilt

.(toOe c j* ôLrj )4-lJJl rl3,^ ;ru ,rjii)l
l...,]-ii âii, À ËU-ü^ll li-llj ù*iBll ,jlc 6r":n Jl t+]fijl tJ"iJJtlll 4+JtL' oJ ' 

.ojru"i-9 e,rJl \Sl r*ËJrill el-jl u3r sdÀliJl
t ùô â-,\*l'Â'll Ll*usll ,§l'lt os iirLl3 âil:i- .-al++$lJ-.,1 *# e-

.âil1À-ll LiJlJl d ^!+lt JSsYI d-ii J LJ.6:JI d ç.-91

:âle-rt"âtl â.c,3nçlt r[ài 6.lJ 1IÉàIl FlriJl .J{Jt-i +Jâ.3
Êl,i-ll ,.-,1. . t-i u,,t+L d#In dEj Lit- (O)_r (s) t'J üy:+lt ,.$t

:ê Ui5C,",;- .ih\.:ll â.c'l.-ll .rtyi ,rlc: rlLll éJ l- Lry il^:Utt ,.-'J..Lil g,. +!-lt LI-ll c.rLi Ci
li--. ,# oY'c-a cit-.s;r U ..,;a *q d dJF,,",-;ll djrÊ, :l_,!i ,:trlt-tllj
.a-J i.:- t{jll i;!l , i. r JÉJ ét (e.OO) .r Ji: L$ r+_r ,(S.e+)JrÈ-ll
I .UiJl ôl-:Jr-ll ,',1.r ", J! J*\ t'Jl 3.63 oJr! LrJ+- LilJSjL élhj
.(s)dr+ll . ,eh lx3.63L$lt jrbl Y ,r*âi r=+ t-,il| dr,: L-àliiilr
.J J*i .=_â C$!l ie ü*ll dË.+ C d.F .(6) ,J-r.+ll d .-.,, L clli rS3;

,ii;,ll JL"-l jê%2.22 À-"j, à-lJ$l i+r .l^ âl,)l.5 ri. 63,- â^6;-Jt 4+llJl
.,J-lÈ-)l l- ./ LüâiÂi.ll: t--ill s-r.,:L-Jl I .iis iiÀ â.-ll rl-rii j! Ui
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"-:,ÿ * .r'+\ .rrujl-.yt dJ Yçtet'\; eLr dr,-1" r;rr;*i ji

(s)éJ .J.,+
g.,l+L JJl* cÉ âL].Utt ieJ.+.ll c,t+tr! â+Jl-.§ill ciLllJ,!)lJ ct!*Jllt

,ar^ül Crill --JlU"î
LilJsiYl
.c 'LJl

.L-Jt
diL- )Jl

JSI a,ôldl 4=JJl

JJ*
u"tliJl JJI -

3.63 5.94 r8
iJL.Jl -jLi:JrYl Jq-Jl

ài-Jl

3.88 13.52 23
i-l_2rll ujLi:.iEil J *Jl

'' 
Ji e 

t'll

3.67 5.43 7 "t'ii...l, rjLi:d:lüll J *ll
Llr ô- rl

4.15 3.70 t4 +jLi:gl-.!l .t '-ll
â.{.-"ll Ll\.Jl

L ..'ri. J$,",J- .âl*-aüll .-J..l.Yl ü'" 4i+{j.ll â-lJJl ,,,rù*i ;'1:,1

J -à-ll l\ 6l â--r:kJl i. +,JJl , i. t ûj:t*3 {^*;1 ,.+, 13.52 -: Jrt-UJl

,.t-ü.ll ùe diLrJJl ,',i.Li irc. J+ 3.88-+;r! lil.',r _,,rS ç-,,!-,-ilf'jL
,--llÀ 31 é--i..,!, r- .-É-1..l1 lrÀ rSi:ll (O) cJ-l+t! A^.àJFll ejEÂll .,:iir
.Es» l.S i+ll JL"=.1 ,..,p 15a:,..It ,.-lJJl ÇÀl ,.J gülll L, ü*ll Lllt-r
\^1%41.48 -+ ci-,,$ +,l-l.l^ i,."i., !-Ji^ll .g ü*ll I üi= LJtl"J -,1ü 56 ;i

.L.:i.jJl .5-ü*ll lliiia riÀ i+ll :tyi j!

(o) Ércls+
i:*tt lyi ue :el)4,!+Làll i+ll JJiI Cdlt iiJlt "i crJÉ..,"JLt lt ;rj,-lt

(il*,.ual

,.-,.,1..1-i ..,;.l-;i" çs à-51$l 4iill 4-,:,'i: Lr§l éilisll ol'ii':...l cJrl*i r':.r

L "'-Éâ ê ''' :' "'' 'ill :'ic Jyi 6'rl );;§ JÊsYl ''-.'J..t-Yt r.l'#l
LilJÂjl-., ,luill o\l â.ükill â=JJl Li.-i ,-iJd i# ry'-15.43 e)9 c!l-s.-1r

eit.J_l+ll d.-,,, l- -É-!.ll ha S3p ,l*3il1 ue 3.67 - -p! "g-.,fu-
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JJÈ.ll
ël-Il

.[JÈ.ll
,tlÉll

JJÈ.ll
sjtjlt

cbTl JJÊdl âr^r,:lt

L;ut dJÉ.r.ll
o//o él % él % él % éI

2.96 4 52.59 7l 22.96 3l 2.22 3 %75 a,ôi-r
I 8.51 25 40.00 54 41.48 56 17.03 23 Yo75-50 .L-JÉ.

78.51 106 7.40 r0 35.55 48 80.74 109 %50 uài§.



,-r:* + .itj+1, s-l+l
"u! 

,rt 
ltu.>il,.r1 UWrrrL &, e! ule.^.Jl JLelji

d'-Fti=:'*' ={;t' r:i*:#*i#ihrË 9
).àL ,r*l (J"lLlt .-r" a.+t-!t 4jill 4*iÂ: éJll 4++.*ll aJlJt 

=rUi
O,---c jj: i";i ,.+r 3.70 ôl+,JJl À*É 4 C e+- 6,i,-.,11 i.ic, Jyi .erl
s-c.4.15 -+ -,.§ -,_.§ ç;l1- ,-ilJ,sjL, éll.:_e câ-iill ,U 4..,ÉkJl Ç-,1rll , i. r

,_ü.iii.ll .g:i*ll âJtÀr.,'tg 106 ,jÀ= d.F (6) .J_1.+ll t.u S3g3 ,.t-ü^ll
Lip .rl '-ii i5J )i"àii CJI .,ïlt-i jSi ;i ùr\L:J. %78.5t i ci_.;r§ i-u*g

ç;ll*i+ fuJLL ârsrj.ll i-lJJl çrl-i q! ,-Fti.ll rüig-l ,-r3Li g â*l-1rll

t*y) ârl-ll iii+l :.:1-t-Yl c1olill 6I'5 sc ,,i1i É ü,"J ,.rJÀYt CJI
,-i J i* Çtiri-l r. i le Ll..,i,J l?-JS ÊpliJl ilL+ d-iÀYt (i-lJJl

.tÀr3J-3 ,L-l_dl i.rUt ;i1! êi*-É çJii c. Êl,Llt

alJ+rl dlbgxâjjl dl;.tri é a.e.e âItaJ+dtjr{,p a*rhl +dâ .4
:FfriJt.=UJ1-,li & tàJ31,

,r-l ,j}L-l3"i.ll â-lJJl iti-i cl. u"rlJl_, rg*lÂJl .JlyJl cl, L§)J
.!' ;*# J-+i"ll ÉlÀLi-i3 .Jt r! Lp- i*ülJË-l iJ.Li qrr. r,râi
ül-r-r ,, rüJ+ill â+Jl ,rlyi ie.rJ ËrlJl o:+ C*tU pi .J_» a.!Jt dttJ,*jjlt
,j-+J"t elllil 4j'. -)t 4+ltJl ,",ü 

e(JJ âl-àLIl C,lll ,._.,1. "l*i .Jlc, t^-ii
c+iJ* + tl;*ll 

","rt "Jr !..+: US y',ill ,r!L: r+I..l$t ol_2.;ll JLüi.l
4ll_rll crtl.--;.ij (.) n+ "rl* .,j, Ur^:c.l ,,,i- ,â*lt â-r.r'-r,
L-j'l e-+J,.,J'.- -J,Lrr*ill3,sl$ll ürüiil:ll etl æ,_i_l-rill ej^ài r-§.... L- 

--.j)a*.,.Ut drl ):rii.ll ,Jc, L".-.ll 4*ülJi-yl 
-,,1r..lj 

Ëÿ tiJr-((r)
.(438æ ,7991 c.!.rl-

(z) Érr.b+
ÉlJJ,aill Jtjil cÉ 1.".,a.1t i:i+:ülJfuYl +J" tel q.rr:J e;if,arVt d,,llt3.ll

tx-+.tt ic"r-lt S.!i ,eJ +!qtt

(5ù.
4+ll-ill

il"l
élrt

ËJrs

j" lll ((')LS c9Jt*
0.01r:.âlYrlt

.{É
(o) U 4.c ."+-ll

âILÂ 1.30 âJ+s %73.52 âllr 15.60 50 4#jJ+lll
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,-,+.* +- .;til\ q..tllr:t;t! frur -.>t), gl sryf.gu rur d,i ule rüJl Jü ji

(s) pr rb§
.r,ilt "i #l+i. ç,à â-.,..11 4;+iülJfuyl tlt*s +..i1 i.:. t aryt d,rl;û3.$

i*,".;.:lt Âe3,.+.I JJil d$ Cri$

igJê
Ljt-iil

élil+ i+"1 ((')L$
.9 qi*
$È4lYJl

0.0r

4+
(o) U"l+Lll JJL-

iJ"t*i
Ë.t-9.:s-

0.84 %65.28 Âllr 9.50 djYl Jr^-.ll

4flL.s

â.:jrs- 0.88 %72.32 âllr 11.20 .,jEll JJ'-.ll

âlri 1.29 % 80.88 âllr 14.25 &ll3ll JJ,à-ll
âlrÀ 1.28 % 76.49 âlh 12.50 ëljl J q.-ll

fJ' çrH L-e râ-..a.Jl â,.r:lJfuYl Ot (g)t (7) ôJrr+ll dr d,,#J

.J:- 4lf$l ÉlJe-ill ,,:E=i+ J-o,, t + LJ,LiIL ' à' 'fi ifJl": -Ël:^ cl.
gF+ ô-,-iX (o)^+ d,rli diJ= +iJ+lll ^+t1 +U .erl i.rlJl a;+ e*tU -ti
.':15 â-rs o-tr,1tS.OO)+Il+ll .ilJ...üll i$il u/ iJtll cil-j,,.L--ü-
:r." , ..,1 ;l ((') Q! E,.y i+ J#lü l-S c0.01 L5 üs ric. âeit^-=l âlYr

âJ+$l !:--J ^l$.i-l j âJl"j. .--.,J+ll i+llJl a-5.si g-rll |*iJl agli"'ll
,-t--41 ts g.EIl ytl^ll -L:"Jl .;UIl ,,s ,-Éi.tt di.tl-i;J .X-rti Ljc-
J#S jJ C JÉ L. c,rlSll +.till cl. %73.52 âJ.,i., Jrit 4!ùll drlJJ'-iIJ
,rl ,rl,,l dr*ll ,,'..,(ll 4^§ 4+rütll "rÀ rSjil ((1991 ..1ÿ)+.+j r?ilt Lll-ll
Jü^llJ ,gt rl:, oJrÀ l-S LJ.lill ;lYt stt ,jJd 4";i ,.+_l (t.:0) -+ Ë_2riiJ1

.LlJJl é,fJ, .l^ .,ll)l 1làJill ,jisj] â.+$Xl '*+: (t.Z)-+

i.rltll ül-.lr drtÀ-J3. üH 0.01 .r1l* Jic. L!.Lârl âJl.:,j3-,p ellil

Ai æ .:riLS ,*,.r- ,i9r.;ll üril':ll CtJ pJ'3Il ur"!L -l:§ ./ \.+-r $+
i-'.llJl âJ. t.i J! J#! éil ;Yl ,!l:+ll â'+ill ù" §i a.;.",,.-ll (dJ)

,.-,.J. .l-i ,.,--l". tÂJÈ:fli J--üi l-JÀ :'J.ilJ -iâl-r dr +L çJts t J .i.J+J+ill

,r+rÀ-i Jr ds d ql*ilt = J! J-i JiJ,t]ll l!43 r 4.rltll 16l 'âJ él 6JnIl

6-/*i dJ- dS .rp a*Irilt él$ ç+'l: ut.rr cfua*"ll Ll. l*llj c$iuie.-ll euin*l

rJ' Jt t-l*ljl il"J # ,.J .lli e- +, ,â,x-r.ll â-lJJlJ ,ij:-ll 4+llJl
çsUi "J. 

a- .-.ll i.i+"ülJidl j" t: 
"Jri 

6S3 .(S)cJ:+ll ,t' fu3r.Jl ,'trt,t

â-:§ Le t JS j ôj:hs,"u- 6â..,*+.,,oll âJ*ll ,,.3L1 o)3 é:li=ll eüin-l

i+JJÉll i+$Xl éll: 9àEU:J r,3l.rli orrs. t.S LJ,l*ill;rYt r.:t jr-ll ','"'<t1
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,n* * .iÇt,-tlr dJ\ (rur u.)\t dJ çffr*u &, e! "P;;rrlu"iji

ârr.l---sl ilY.: *li ü_ry db c-,,;t +:i1 AlÉËll i-lJJl ért.. _l-,;s ar +rj. Uilt

.+JUi ,r!L ,/ !+_r U$ â.çJl â-Jt cil-s.-! *!-r* ü# 0.01 g, üM $c,

..f$l .r$ll CU 4+J.ll LÈJ.ll .Jr+: ,cÈjt lrÀ L.biJ ê *: ,C;lt

é,i3{â9ïl4LÂ-f l aj+Jt -r5Éi ptrS .JJ, l*i ü+ I' L..îlT I dlr. h..5
: ôr lll Zgi.r p4atàr r,l o+ -llJ.Lrl 

Fôib9.ê3
4lfr.,ll drlJ q*-;Jl q9 ü*3 CJI .J. 

" 
t-i LJ# â.â)-ll L+LJ q9.u âi;J

ô)-t* â-à À-. d,J*.l Ê AhtJl i+lt 4+It .erl irtJt i* f*ti pl .J,»
,i-{+ s*rl, 'r crlL ,y ++-,,)l -,13lJl d etJl nÉL} .J# -bl+JYl
.tl-,,:JYl â-i_ô-...J olli üh: ,+!+ll ôtJ_..-ill _,,§il .,! SiJl aaiLr_,1.r3

.(g)érr.J:.+ll .,l a-.:-;r.ll
(s) pr ù+

i4gr orr.rilr3, .ijll*,i 6;.LLü. .;Yl dùI.t . tijÂ.é,.

(o.os).s Jts rrc. iJl.: L*iltxx (O.Ot)rs3i*. .ric ilt.: i+ll*)
r i. §.la..5l âJlr â.sj. +ÈlS_,1 âi)c. r3-3 (S)d:+lt LJ. e*àtj
c.41J rËrUl â,1 e*ntU *i J-» +l*"Jl ÉlJ:"aill i9 ü* Cp O.OS i9 qj*
.i-l:+tt ùlJ..4ilt .9 ü* g.e -trg_,)y| ùL- ê ,&,.,- (â,j.ll CJt ç.JLi
(o.zsz) ôrL.j.$Jl üsljilt e[iü.*rj .a-**:.tii*UJt .,+ J*i ,y .Js_l
LIYJI \ - J ,.J.i C Ly iÈLtJl âi)l,c J_r+r_r .ci$jt .J.(0.:SS) _r

çj++*i3 rË.rt-ll i;.i1 arrr i" pY 4lj+ll crl-,;+;ll 6 ü- 6* a;.f-=yf: rlLll éix--l Lr.i*. o:;,:lt dJi ,+ liaj rL**.JlJ 6air-ll Ll. l*ll
J'l-ll .i1lt-i ç+ -eltt, Li,rr irlJl +* e*ti. "6a 

j_;n â-L-rr cal_2-*-tll

irFi â-U.ll ç,»-hitt d-Ut e^ ,-!s1 tu3 câ-t;rlt i.ç rtyi .3J al.ài.lt
.,r-jçiJl $ills 4.É, UJI ell-jll "g4 ,rJc. ri3:ü élJ Â*.-.ll cil+=ülJfu)l
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5 4 3 2 I JÈüi.lt
cllJJ,âill

rL+r

0.123
JJÊ.ll
.JrTl

*0. I 90 **0.292 ]rr.ll
sjrnt

**0.432 x*0.260 **0.359 JJS.rtl
&tr:Jt
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JJ,irll
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,Ji,.J9Y .;r+\ q-t+rru\ puru)1" 6.,r uL(,*lL drr dr ,JI' ËJr Jü ji

( J,Lll ç;JLî_l râil:À-ll eil-ill rl. b_,»r_r cplill JJI-.;i: c ,lJl i;3.r3

cçr-: .-:lt 4!"tl 1i.àJll JLiiËJ ,i3llïl 4+JÀ-lt Ç:_,[!t d"iJ51++ïll o\e_r

qf-s 4-+lLll dit-r._2.: a,,È 0.01 .5 ü* $c IJi- l-asl i,ll.: aetU_tl â-§)c, r3s.3

.CJl cJ"l-i .J"!L ç/ OeiE-,rr-l .4!rJl .ilJ:.-:ll ,t,r:.1

4r +i. L-rYl â.lY$l s .,Jf El+=i ,''1. r L-r â,t, ts-,/ âi)-c r,.-e
d-^lJ : + ,rlc,l ,"Jî .,, ,"T- ..J'5Il .-,1. , Ü crlL _,r:t* j qlttt ùl^:.;:

i-i;-lt i-=ll-ll dJ-i ir+ !S:Yl éll5 )5 0.05 r3iJ3*. riê L5.l-.-sl

LrJÉ..,r $c, Li.L,"â:l â.ll.r pru 4-: (O.Z6O; i'+ill ,",1r.",",*- ,rjiüi.ll elirî-l3

,dJ-i ùË-+ 0.01 âJYr.5 qj* ric l+t*sl dlJl ,,,1d1 -tlnJYl pl .0.05

gr,; {ü_;Yl3 .0,190 + !+JYl Jr§ ,*,J- câ.r=*-r^ll â-lJJlJ âif-ll 4-=lf*ll

*dl!-i gr'1 -tl=ü.,lYl3 (o.Oet).-2:6 '*.'"Jl LJJI j cÇçi^ll 4-lJJl .=dgi
fj ,u,t:! â.ll.r -;è #..+r.(O.OtZ)'-;râ i+(*ll LI*llJ ,âiy,ll qIJl

.'le .., ll i.+!l-ll,,-F|.;ia!l eËil .,,JJ-I ù# 4i+ll â.rtl-litYl â§*ll ,jtï

:èl|-ull i':'àlLl,

â.-+rU A* 6rlill ci$-Êl âiJl AiEll ii ,Jr â-lJJl g.i-3r ,',a.t<

# i;-Ü J.ü'3 ,,Jl Êiotill üF" 6 ':üs âr^^i tsil os 6r. 9.,16 â+^ÀYl

érl5,rlt ;^ Je+.3 
"--.lc 

jq Ls .{-l-lîll âL-rll d 4+J#+lt ,l+.Sll Ël':
Cslt-j j lÂJL-iil üS.+ ii"SJl Ajl-:Éll Ui .irtlt +* e+tU cJ-JrÉl 4jd
,...- ',lf gll-Ë,/ 3t 4.45 326.67 rJ#er.-ll dT''ll JL5i, ) q3Â.It ,....'rtt

i+Jil ,...., ill t-j. z.zq 586.67 uÉ-+ âitBl ,ilJ$.-3ll Jl,:i. Y L.JÂ"ll

.j-t 56 3 ,g;s--Jl dr\Jll 4!.iltr 13.2 diilSÂ ùÉ'-ll d[+ll J§.Y iI-JË^ll

Je..ill âlL .,! 2l j ca3$ll os.r.l3)l i$-rll ,:J6.J ç§l ù.rlll J-...ill :'ll-
Jq:3ll L"-iù iJtll J'cJ,; US.3:$lt i -.$t 1$-*ll d:- ç$l d,'rll

,s-i.--Ëtll ôl u"-ill ü1 d,,i+ ,ji- L-.(4) ,J:+ll d eÈy $ l-S ù+ll
d--= . â.i$r _* s â-=,-ll ilil6 âltll _,ilSsi Oi r i$iis *a âfiyt üt+
j nJ*Ü CulLl , l''i L<+ â§ü)l UJEüï él r ËJbüiJl Ërul +*+ epb
+-s "L--h§ll ^i l; âr o.a, r-!r-à -+r lra-. "ô-'EÀ-ll âL-*ll j .l+.,,<ll lr:
j : ilLn a-:l ü* ,J*:i.ll 

=J 
d.rl-r eE r-.s-9 

-Je i:* -: +-q-,,J| U3. q.j..,^

,"' + . kltsiÊ*l .-l4Ë dl-: 3 .j-!.,sll ,.+ É_É C lil iJ:\i:*ll p65Ll_,p

L+l+i 4-li+ll drlJ."-ill JBI sl â..,ltll Él-tr oÀ-3t ü# üê (o)i+
i-;Â J*ï ll ,0.01 4;-ü* $c âr:t -:l âlYr l:.rli i.p ,=+, ,(tS.0O)!+_r
â--$":. i;#J+lll âJ. Ul 45rri ç§l -:,.,,iJf gs$f i;-l ül Jl (Ô fJ ey
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'r:** .Jl]f \ .rql dJ! rrlJl -. >ü .eJ uLJ.rü §6U "Pr;'itlt-t;t

eJài-ll gr.t-.:ll s-s .JÉÀ-ll ôt.tLi3 dL"rl+ L:r- 4:;;i:l;Ë-! ,lu.r..l ;i
,.JSlt +.Flt ù4 %73.52 4r"+ t+ +!''ill ot_ty;lt+ Ll-.ij Uri ë.Ell yii.lt
cJ'Jl ,,...,<lt it;i i+r'::tt o.ra §33_e ,i,.,ir r+:ll Lll-ll J#S -,1rl. 

ll Jl _»*l t-
,31 .,lr orr - I .s âJ.lill;lyt r-lt ürô itls 4: (t.:O) I âJrill ,.5trtJ

i!.ri.i..,1 él 4i.,rJl drLlJJt eJ^+ e.:tx ê. 4+ült éll3 éiî (t.Z)+ J,:Jt-l
-p*ii_r .i+r+ll drl_.; *.Àlt ùui .i.<+ qrïJl êJ;ll elh ,-* 5i ,i 6irr;â--Jl-l à-lJJl irie 4+1tX â-Jill d'r=Ei iiiiJ,rilt LllJt 6l / ,.:_2. elJi

.rlc, i"Làl r".ill iùl 4+*l*i Uh4S ÊplÀ C,ü elii :.iEi- iJ..iiii_r rôqLe
,i-J.tll ir# L;i JlSiil LJJ+J ,oc.t-3sYl cÈlllill: ,Jlq=ll_, rLi,§1,ilt .r_r+j

Cl,à-{ "Jr -U+ ül üÉ+ gll iJS_r , J:üi-ll dilÀl,ii3 dt"ei ft{. .1. d3r'r i§ .t=t .- i:;.lÊ drlJl^.i+ Ld.àr"tL CElt , ,Llrill cill.r^rll o! îLrtt
4-illd .,Jl JÉ g,$l J^Yl ,!l_r+ll A"+l C, JÈ(l L....-ll (ô) êjs êJ^+
,Je tÀJi,1ln cJ--+ l^JÀ it"Jl,l -ilt-r cr +tlr çrts U-l ,1*-, +,ll LIJI
ü- JS d +Jt*itt s }l J-i Jplt$ lrÀr ( âJtlt r(1.'ÀJ,;lt C,ill tJ.l*i
 * J-S os U.t*ill éll ,ri:s L^r*,La*ll LltJlJ rgsliJl orii,..l o+_;rl-î,,..., (ll â1^*l ip i.lll e*: ,ÂJ+{j^ll â-lJJlJ ,âi!.*ll â;lLJl ,"C}-i
,Jc, i*ll ârailJidl JiL.Jri gs3 .(8)cJ_l+ll d furr,ll eu+l J.,-:r
l.(io cJ§ ..+ .rjrtJ ,l,r- .4r*sll âJ. lJl -.,3Li o).3 ,j3lill ,tii",..,| ,,, J-i
L.-tli j éll1 ,i^,,ii,É^i.4li orr.: ll 4ilt,sll;lVt stt dr,-ll ,,,..,<ll i^,§

çll j,ilt d-e- i ilu.tt ôljsill ,JÊ â*lt ârs,itJË_yl ,;i Lrr.r.t

CÈ: â.i--ilnll ,JÊ #+^i:r JlJl ü;t J=,. .Jr ôtJtJÂlt $Ài & Ëi-l
eerLrL_: e<rl_,,L--<. a- ti)tlul â.-lJl :i$rJl fedl-l g.r.,ri.,." ,ati-Yt
LLJ Lrur",tl .,lc âc'."+- JS rl_,ii dl*J,âj,Lj.Jl i.el^itl .,lÊ IJSJ 6âÀi!l
âSJLi--ll r1c YjÉ.L .J"*l êlJti â-,=.,:lJË-Yt o\J te,U, ,cHl 'lri',',, âlS.i.ll
,), -l I ,',0 ,!S 

"J. 
àJJJ. J)À g* ic:.- ,JS ,s "* 4ji ù âJÊl-itl

YJ â-iJ,-ll tj-r -,r;.r l,l ,y-,rL* Y +ii ,*; ,a+_rll qiLiSS-Yl ,È i,tUf
,-È-+ a_+3i t-j,!J :.=f=- ôJSill éIEJ tÀi irSr.jÀ d3ri ç.rll éJl ;3:,',,- ,L(J.'i.lt t§3 ,+Jt lJ*-É t- dbLsr _+{filt i.:tcl J! tjl+-i ôtc.-}^#t
4-.,:+ ,.-lt {4r:.'r.^, Jl f*+lt-i, â-JÉË.ll ÊclÀ âca.;- ,§ qlt ,È-t*l
l+t -sl âll.r i^.:r. 1ÈLü_,,1 â.i)-c. .r_es'3 ùl.kn ËrËL)13 U.lt+l ditÈJ.+.lt
râJ-ll Lg1 p.rat i. *i ,J_» aiJ$l dtlJ e-3ll 6 ü.* gp1 0.05 LrJjs r.io
ls Jl cJ.-: C o++r^ iÈt_,rl âi).c .rj,;33 câ--ü.ll C,lll ,._.,.,1. "l.i cÈ+_l
o+lL*i3 eâ.:Lll irq e*U *Y â-Lr,!l cilJ E^-ltl ,9 ü* u* +.,:. f.--Vl âlyJl
: !,lLll éDi.--l éj* # _»Al üi .+ liÀJ .ârc*ll: (iür-ll A-:llJl
J,3-ll .JJt*i j JSü\ Li',-1.r âJJt G e*U ,c.+ L!J- i.!rr ol r *ill

30



e&* .;ril\ .f qr Ê!J! rrrJl u. >Àl .9rl u!"(,ot;,
rt^-; CU ,J";;tr"lUÏjÎ

üJ-+ a--U.ll ç>Elt dr-Ul 6. L5+ llrj ,Ll_2.rll +ic. rlyi LrJ âi*àült
,.,-J(üll ;'üültS â-É"lJl eJ-jll o;"+.rJc r&ü êlJ â*"-.ll cilltJl;fu)l
J 6C,i-lt ç*ll-i,r,âilis.ll eltJt cx tÂ_lÉ_:.aotill lJtÉl c CJI ;_23.13

,rl li 6t l.r dr*ial él 4ilJl ûLlJJl uà+ eÉEl ë cÈ_j-:: i+Jll o.ra

j-S) à-l_,py (Buckwalter, 1983 ) â-lJS 4$U$l e!.§11 dl-r* ç-r â^Ë)-lt

tÈt{_,,l âJ)-c, .:js.e él,:.ll t6.ô^i .,.i, (ZOOI .;oU) i.-113 , (teSS .üéj
â-+LiJl â!)-c. .:3s3 ül .p.l,jll l.lI.l-IJ .4li+ll ôlJe*éÉll q9 ü* gp ii;,;
_231-r- .# i+tttt drb_,rr gp 

-ar.,. 
t--=Yl ÂlYJl s / t-it5l ,',1. _l âo_r

ù-Ëil r§ .J;Jl .+J"l-i gÈn 6 üs ,.'r J1iil| ùi ,Jr ds ,C,:lt ,-.,.,1..l*i u*l+L

+ C,l-ll +$15 f .,, ,,'."- dôi hÀr .caJÀi ?ilü qe üs i J+l
éÉi f; ,.-r,1, l.Y a1.+. .- .-ÀYl hei -il+ 4.1!-i .L{ CJ -. Ài tfs. J .U+

.dl-àLll qr!-i ..J 4+J-,;s

i-itst
â-ù dÀl âJ A*rlJl 4!$l dilJE^-:ll -tl-ji L,c, , à.T<ll JJI ,'.-lll Li'(i.J
diLtl.r tJ,Jn^ci i;;gtri-t LJ.l*À el--i:*t 6i it _l .ê{-l,i,-.,.JLi I.rSJ.ôill
.9;i i-1t*r3 ,6apl $l ,-r'J"l*î ,rL Url'i, ctt-rr,.;ll éll3 ùr'i d $i.tt

:Ll_,;_,;ui ir É+rÊ etx C lll. -93 
.',J- ,â-l_.lJt âX-i clc, LlsYt tjlJt-= UiF

i+, .tyt ,e.il;.rtJl +* e*tU ,J_» +!+lt drtJr"ilt ù^ -rt3slt tr*ü .
.'"- jll.

éLs_2r.,.t--É* d,,ii 0.01 1-9J3s sc a,iL--J âlYr cil5 c!:J r_»_r .
.,J41 .;,,!il| CU 4!Jl ,ilJ-..-3ll JLsil i !+: UJ a.lUtt

ôl-:'_;.: çà-É ù# 0.01 i9.i* riÊ â-rl.L-sl âlY.: cili .!:-,,1s .r:+_l .
.,Jr*1l1 *Sll dU C,ill çilLi ul$ _.r_rl* d !.+_r $$ â.Utt

,&,-.,11 ilje ç)L dr &EYIJ _,,1§-rll .rio pI,3JI...JJJÜ ,=-i +r1,ü3ll Îri .
.r-r)3iYl q+_rî .-r^ éJ !.+l !tÉ

fu* _,13 '-o .r-r i.+ll g.ü tjr.t dt# .J;ll ,-.'J"t-l j +.t iill a-.3i .
.ü):iYl n+:i t-r JlSi 4LtS

â-ip rl>si ,S it-:i.tl C,lll ..J.l-i u# âI-s rtL3Jl âi)\.c r53 .
.ÊrUl irq a$U 1.Jr= âÀ$l dJlJ-..-ill tl$ 6lt*3 rd.sJl

iJd,r 4:':\.-sYl llYJl .:= .rJl Ul+=i ,",1. J â^_r +tt-üj ii).e r ô>J ..
.J,111 ,-.J. . l*i u"l+L JJIÂ- .J qltlt dits-,;r

3l



-_)Àl di ,l"a;'tr;ü;i'^,iL^l

:e,-àlJrll

:ai#.J,rrlBdltl

(Ls+$l-iâll \$üll ,.F$lJt-l il;+ fu_.rt,L t(2004).,ir1 .+r ùJ",rac;lt .t

d eLJl ÊÂJl i-'Ul ærill: ,g"I,!ill L.L _,,-,- gI"iJS j l-,-tJl *,1_,,t_l

.78s- ,1rül,2rl=-,.r"Àil ps !.r-Fll É,rlr.t+ll ll-:! .'4#-Éll

J;l r-i, A$t iJt lâJl_» J}ê JS tl,r1..,l ji :(tSOe)gI-- ù,,s ûLj .2

LJàr+ u----o ç9rlr .Yl çJJYI . '". ll \F)j ùlJ *.-: C,-r.-, "J" 
(V) ,1S.,:,tt

.u*.ü Uie i-l-s rc-rtJl iils .6JJ*i,j. JÉè jji*+1,. ,â.r.Lll Ê$lir,ll
cJJl"*i ùl ;:(ZOOS) .;;Ult o;j\ (JS+31 ç,-slj ,È r,r.., U+tr .3

p; »,Jl,St.-rTl pghJl ihr ,"Ë:Lll i*rl ipÜ +!^§ êjÀti. p!'3 + n!+
.iritL,§- çJjL â*t-r e21

qsJ êi-J,ll *-I- sc +$-,-ll dJÀ*^àiill -tUl :(lSSe)O_l+j é"1" .4

. 163-133 tr .(O)tO ôl..l.,r .'ir^,,LTl âL-*ll
1+s:lJi*l iJ"Ul:(ZOOI)r^-. a;al;r_l gpll 6U ,ct;,+,o J;cl--J -,;ral-.s
ù' ; # .L:ll .-.J. . Ui J.rt5_r .,,lirll ,ut 6iLi "u"+ "J. -it§ 4-a;Ëi.

qe:I pl,.:ll .+lt-i è 1ÀJ3iJ . §l t$" lSi^ AlÀU .)*» +!,'rlt -rtSYt
el*ll .:.uJl c,r.r.yll C*tÀl I itt*,, .q.r.*.,.tl 4:rij,ll âSl-ltr LrÀll dbs fJLll

.51-49,-- r cg3 r^i,rll _9 LrlJl â.r^.Jl cüJE+Jl_,

ù1.:lt .-!--t_l ,", -ill eÀl ,o :(teel),9.:t-- clLi ,,,,L- 3,,i -:l3i .6

r,!Yl I +1S". J*.èYt lJlt.iic,t-i=Jl: t;*i:lt frUt ,J çjt-syt
.4r re

,# dl-il]l dl+lâill ii++lJü-l iJ,Ui :(teeg)O-*_,, rr^-ll r.,. Jtxl .Z

.r'r,'s.'5o*-clm:[ï:(fr 
:#1,,*,"ïi,*l#ri*,"Ë

:?'d++lttÈ?bft
8. Buckwalter, D.E(1993): A Comparison'of Micro computer

Simulation, and Hands on Laboratory experimentation for The
Remediation of Alternative conceptioÀ Infield-dependent and Field
Independence High School Students, D.A.I.,Vol.53.No. 1,p426g.

9. Pintrich,P.R.&Marx,R.lV&Boyle,R.A(1993). Beyon Cold
conceptual change: The Rol of Motivational Beliefs and classroom
contextual Factors in the process of conceptual change. Review of
Educational Research, 63(2), 167 -199.

32



.e,-J" * ,rr+\ r-t+rÉIJ! rrlrôÀLdJ ^jtjlJ\L er^r,::u rp ;;.rr lr-i ji

I 0. Schmeck,R.R ( I 983).Learning Styles of College students, In:Dillon,
R.F&Schmeck. R.R (eds)lndividual Differences in Conition, New

York, Academic press.
11. Thijs, G.D.& Berg, E.V. (1995). Cultural Factors in the Origin and

Remediation of Alternative Conception in Physics. Science

Education. 7 9(\pp 3 17 -347 .

33


