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ABSTRACT 


TITLE : ENHANCING LEARNING ACHIEVEMENT AND PROBLEM-SOLVING 

SKILLS OF ACID-BASE USING SCIENCE INQUIRY-LABORATORY 

FOR GRADE 11 STUDENTS 

BY : SUPAPICH KUNTHI 

DEGREE : MASTER DEGREE OF SCIENCE 

MAJOR : SCIENCE EDUCATION 

CHAIR : SAKSRl SUP ASORN, PhD. 

KEYWORDS: 	PROBLEM-SOLVING SKILLS I SCIENCE INQUIRY -LABORATORY I 

ACID-BASE 

This study was investigate students' leaming achievement, problem-solving skills, and 

leaming satisfaction from the implementation of seven science inquiry experiments (18 hours). 

The purposively selected samples were 31 Students in Classroom I from Grade 11 at Chwnphonwittayasan 

School in Surin, during the second semester of academic year 2012. The data collecting tools 

consisted of learning achievement test, problem-solving skills test of acid-base, and students' 

satisfaction evaluation of the science inquiry laboratories. Dependent sample t-test analysis indicated 

that the students obtained the posttest score oflearning achievement (mean 26.14, SD 4.43) statistically 

significantly higher than the pretest score (mean 10.38, SD S.54) at significant level of O.OS. In the 

same fashion, they obtained the posttest score of problem-solving skills (mean 18.4S, SD 3.13) 

statistically significantly higher than the pretest score (mean 7.26, SD 2.30) at significant level ofO.OS. 

Finally, they "highly satisfied" (mean 4.1 0, SD 0.69) with the science inquiry experimentsofacid-base. 
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4 ... .l..; 1 "'..; · ~.l 4 d,.l 1 ,1.

l1Jfl'n'il11W1tUfl'H1'Y1ffflU '1.,1 fllfll1 tJU1'1 2 'nlJ11 1lJ'J..llllfl'Hll1fl.:.! fl'j'fl-llJff ''If.:.!tUfl'H1 UlJ'YIUff1U1J1fl 

'il~l~Uflll 'YIflllfl~ loKU 116mV11~lf'h~fl1'f1nlJ1lJff flll 1'YIl'Y11~fl'j'fl-1lJff !lll~flUlitflfli)Uftlf11~fl{ 
• , t " 

i1Ll'/1Jl~ff1J1UflU1'Y1l'Y11 ~fl'j'fl-1lJff 'nlJ11Um1 VU'tll'IYflfffllJ ''''fI~uuu.yj1?l11Jltl .r~u'1.,1 flll''fItlU 

'" " " "1""4 ~" • _I""...... 0 ~ " 4 ....lltJll,'il~~fl~lUll l'/Fjl1VU ~'fI1I':'!1JfllJ{)lJJlIfl'j~'YI1tlll'Y1'f1l1fl~Ull~ftfl'fl1tJ~UW~ ('fI111l'lU fllJflll8'll,1.:.!, 

fYfltft1 q.fl1111 Ull~6ty'lfa ti11fll, 2555) 

'" 4 ~ 1 " ~ " ~ '" "";1 " fll'l'il'flfll1t'ltJU, ~'fItJ 'lffl1~lJ1UfllHTlJlff1~l'/1f1111JI11Jll fl'j~lJ1Ufll1l1 tJu '11'1 l'/ 

"4 'J! " !"'I'" 1 "" _I"" ....", 1 " IFjl'ltJUff) 1~fl~flfl111Jl !'H1J'fI1tJ~Ulfl.:.! 'fItJN1Ufl'j~lJ1Uflllf1'f1UlI~lJ{)lJ~ Ull~ 'lffl'j~lJ 1'1.,1 fll'l 'YI1.:.! 

"'" " ~ 4 ...l! QI ... "..;".... 4 ~ 0 '" 1 9" ~ 
1'Y1tJlmff~'lllJUlfl1m1Jfl GJj"~tll1'il'fltll'l1'ltJU,'YIlUUUtll'ltJULlJUfflf1ty 'fItJ l'lfm~lJ1Utll1'''lJLff1~l'/1 

'JI t 'JI" " 
fl111Jf (Inquiry Cycle) ihju~mll.yhhTity 5 tUU~flll ;ifl tUUfffl~fl111JffUlil (Engagement) tUUffl'l1'il 

~ ~ 

Ull~tfUl'/l (Exploration) tUUfl1ilJltJUll~lI~'lYflffll1 (Explanation) tUWUtJltJfl111Jf(Elaboration) 
~ . 
'" _I ... ~ '" 4 ""'. "1 'lI"'" • ~ '\JUlJ'l~l1JUNlI (Evaluation) llJUfl'j~lJ1Utll'lflln'flfll1l1tJul'Y11;!~lllU 'Yifjl'lVUfflJlffl~l'/1f1111Jt 

'"1tJ1i tlUAH "I 'ilU'tll 1 »'utll1 tJU1'IY1 hflth~~fl111Jl'/1JltJ ffl1J1Hl 'ffrHl~U fl.:.!t1f1111J f'\Jfl~ 
'" '" cI ~" , "1 ~ ~ . 0 1,,~ " A ... '" Utll'ltJULfl,:,!Ull~ltlmlJU'\Jfl\!lI 1 llff1Jfl~ ~"fltJHtJl1U1U ffl1J1Hl'Wl1Jl 'If ~'fIl1JflLN'lftytllJ 

fftn'WtlUW1fl "I Ua'11~flUft'flflth.:.!n1'ill'lWtylW '~'i~'lfl~nlJ1]tyl'/l dTn'ilUll~tfufl1'THlfflm~ 
~ '" 

'illlffl1J1HlUti'1]tyl'/lUU'~ (fYflftft1 q.fl1111,2554) 
~ 

Q.I ,.::s iI ~ ~ ().I.4 III iI<v oC\ _I 
flU'il'fltll1l1tJUIUlJU"lJlffl~l'/1f1111Jl 5 '\J'W l'/1fl 5E &'fI11m111JUtJ1JUll~lJ'l~fflJNlI 

dll! 'il 1 'W fll'l''fI fll'llltJU f1'1fl1'Y1tJ1 ftlff~{ 1"W1U 'n l~flth~~~.fl1f1115Uft fll'll'/ ~fl fll1'Y1 'fill fl~ 
A '" "''' "I ,,~ " _I"III fl.:.! 'iJlfl tll'l'il'fltll1l1 tJll '1 U lJlJfflJlffl:l'/ lf1111J '1 llJ II fl 'l: lJ1'1.,1 fl1'l ff'l1~fl11lJl'/1J ltJ'iJ1tllJ'l: fflJ flnW 
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... ... "d, ,tJ...... ... ..,,,,f ,I r.! .... " "'}Jd 
1'i1UWtylW'fll..:n'flV1ft'1ff~l 'iI.:Jff.:JN~ l1UmltlU1JN~ff1Jq'fl1i'fll.:JfllllltlU\!.:J'UU ,,'iIlU U'fI 1.:Jf1fHl1J, 

QI 0 GJe:td. 	 tI .ca. ~0 	 Glo' 

2552 ; 1i1'1f tI~q:fI1 U~~f1flYlf1l q:.fll't:ll, 2555 ; ~'Vn fl1J.fl11 U~~11J(1 ffTnty11U'If, 2550 ; q:(111(1t1 

" fi~l'tll11J, 2553) ihifll:l~flllulli1tyl1l\1.:J;;U 'l'tll~il'm1t1Ui~(1.:Jij~tJiiil~ii'ilml1J 111~tJiilliiflU 

'fIYl(1~.:J lYltlil'm1t1U1i1u~fil11UYli1tyl1l1HUNUflll'flYl~~.:J 1~'Un'Unll"'mJml~~ffltJN(1~1t1 

~um.:J 'U4Uff~1.:Jtl1l1JffU''i1 il'm1t1uiH)ffl~flfll:ll~11Jtl1l1JffU' '0 ~ff~U!it tI.:Jfll:;~U1Yltl'~fhm1J 
... '" .ct.Q _I 0 QI .4 IC!i A ":'I Go' QI ., tJ.... d 

l1l~tlflffmUflUW U'lf1~lJl:;'iI11U Hl~ffl1i~flll'flYl~~.:J'l't~Hfl'fl fll:l~fll 'jff.:Jlfl~ 'lf1t1 l1U m'j tlU 

tJ c:f... '" 1 ..: d 0 1"it "" ..: 0~tllfll~V1mHU lflYltl1l1Jff.:JfftlU(1:;ffU 'iI'f1'i1:;Hlth~~'U ctf.:J'iI:;'fIl Hfj!'WUffl1J1Hl'fl'il:; flll1UYl 

" i1ty111l't~~1J";.:JfiYlulli1ty111i~~1t1~um.:J (q:u~v 'U~Ufffl, 2551 ; Nachai, S. & Vichakanalan, S., 

2009) 

.., 	 .., iii I 4 ... 1 A::\, CIii iI~Q,I i"'" 1"fll:;'U1Uflll U(1:;fJW~fll:lW:;~l1J1Jl~l!lU'U~.:JH~fl\1~l Yl~tlH1JlJl:;ff'}11i.fl1l't F;!1'i1t1 Yl'(1~fl 'If 

_ I'" "'... !!II d?t ... ... ~1 , "... ~" A...,
IJll'U~flllu'U'Un'U'ffl:; ctf.:JllJU fllHIYlflllll tlU t Yltl 'lffl'ilflll1J flll'flll (1~.:JllJUltll~.:J1J~ UflU 

!!II "..,s '" '" "" A 1" tV'" i'}J 1! I ".d...A 	 " n'Ulffl:;111tl1l1Jl nl11l'UUml tlU ll't~ l1Uml tlU j>JfflHlJl:;ff'UflllW'}11Jtl1l1J111Jlt1Yl1t1 ~um.:J 

tJ i gJ 4 ... 1~ QI~ t '" ~ QI .d ~ .c:I" " 00'" '" ...1l1t1flll Yl(1.:J1J~IJll'U~fl ~ mflYl'flfll:l:;flll'flPl(1~.:J'fI1lJUflllll tlU,Yl1t1flllfll:;'fIl 'fIl l1U mltlU 

ifi'i''UtJl:;ff1JflUW~H~lni''iI1.:J 'Uw:;~~'ltlufhii'ilml1Jflll'flYl(1tH~d ~(~ fJU 'iI:;ijtJl:;ff'UflUW'ill.:J 

U(1:;,"~Ultl1l1JfiYl'Ufl1':i~11UU;1~f)dl.:Jijl:;1J1J U(1:;,"~Ul";fll:l:;fl'5:;1J1U fll'5'f1H1'}1t1lf1lff~{ 
A ~ • d ?t .dAld ,tJo 0 	 .tJ ...0 

1 
ll't~Uff1.:Jl1ltl1l1Jl 1111J '1 ctf.:Jtll'il:;l lJU'fIlJlfll:ll HtllUU:;U1U(1:;tl~tlf)TW1t1tl1l1Jff:;Pl1mlfl F;!1'5 tlU 

tJ... ... A I 1 ". tJ ... tJ, f", 1 tJ ... ... tJ ...
fll'5 'lffl'ilm'51JflU'fIll(1~.:J 1JIJ'5:; tI'lfU~~F;!l'5t1U U(1:;F;!ff~U Ufll'5ff.:Jlffl1J l1lflYlfll'5ntlUl tlf) 

liJPll ~fllff'H'il'm1t1u i~'~tl1l1Jftl1l1Jffl1J1H)~11Jtl1l1Jflil'll'U~.:J\91um.:J 1i1Ufl1':iNflfll'5flYl 

fll'5AYliiu''i1 NflflUflUt1'1l11ltl1l1Jfll11i '1 U(1:;,ilufllnbtl(1Pl.fll'5~fll'5'U1PlUtl(1U1,Itl(1lfl'5~lUflU 

iYlflll 11 tluf U(1:;UIli1tyl1ltl1l1JU~flfiHl:;11':h.:J1Jtltl(1ff~Htl1l1Jl't~f)1I tl1l1J1l'U' 'iI ,ilumjH~ 

1l't'n:;fllliPlfll'jl1t1uf1Pltl1~ii'ilml1Jfll'5'f1Yl~~.:J nrU~11t1U '~11 tlU VlfltJiiil~'iI1.:J til1H'~'1 tlU 

,iiYll.h:;ff'Ufll'5W~1t1fi1~11t1um.:J (ff1J~~ ff11iU il't\!(1v, 2535) 

.d • tJ" Ii " · 	 " ?t tVA !!II'illfl'flfl(1111J1'UH~Uffl1J1'5f1ffllJ Yl1l m:;'U1U flll n1Jlffl:;l1ltl1l1JlllJUfl1':i 'ilYlfl1':i 

0 511...... " tI~01'5t1Ul'fl'fll	'" tJ.d '"11F;!1ltlU1J fl1':ifflH~.:Jtltl1l1J1Yl1t1~U'~.:J1! " " l'PltlN1U m :;'U1U fll J tlPlll't~'fIlflll' "" A 'If~1JA 1 
.l , • A.dd "'?t " ~. 0 d " :0 	 tV

llWl1l UU~(1:;1'5f).:J'fIf1fll:llU~:;Ul1Jl'i1Yl1lJU~.:Jtltl1l1Jl 1111Jffl11l'U~um,:j GJI.:J tJ '5:;lt1'1fUUUffl1J1':ifl 

o ".d-. :!/lII_I_1 .... ~ .......1 0'" A" ... '" ... " I '" ~ 

Ultl1l1Jl'fl &Yll1JIJl:;fJfl~!'If lU'lf1~lJl:;'iI11Ul1J~~~.:J'N'lftyfl'Ui1ty11111lflffmUfll'jW~1.:J '1 Yl'lUU 
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A~ '" "" ". ... ".A "'".
1.2.1 1't'Ult1tlfJlfl~UUUNaff1Jqn1inl.:lfll11'HJU1'1fllfl1J lnl.:l t11~H1Jff 'Utl.:lUmHIU 

" , 
iU1J1itJ1Jfltl'l:l1iJll 5 rlouua~1'I1:i.:lfll1~~fll111tJuf~1tJtlij,j~tll1!11J1Jff1Jtffl~nl.:l1ntJltllfffll 

A~ '" "M A "'".::'" ~ 
1.2.2 1't'WntlfJlfl~UUUntlfJ:fll1Utlutyl'll 110.:1 t11~H1Jff 'UtHUt111tJUW1J1itJ1Jntllll 

iJ~ 5 rlouua~1'I1:i.:ltll1i~fll111vu1~1vtlij,j~tll1U1J1Jff1J1ffl~nl.:l1nUlmfffll 

1.2.3 114tlfltllllfl11urh't'ttl'1i1'Utl.:lUtlL1VU~tltll1~~fll1iiVUl~lvtlii1Mtll1LL1J1Jff1Jlffl:::: 
"" ,(nl.:l1nVltllfffl1 

". . 
1.3.1 Ut111VUW1J1itJ1Jfltlllitrll 51HiivWlt1J't'ta1nUlff11rl YhlVU~1vtlii,j~tll1 

~ <Q d'A Q Q.r J' e::i Ql4 , 

U1J1Jn1J1ffl~nl.:l1nVltllfffl1 110.:1 t11~-l1Jff 1JfI~UUUNaff1Jqn1inHfll'J!'JVUl'Ia.:l11VU\t.:ltl11 . 
'.c::t '.c::I G.I 0 QI ~~Q Q,I

tlOU11 VU OV1.:l1JUVfflfltynl{1ff()fln'.i~~1J 0.05 
". , 

1.3.2 Ut111VUW:U1iV1Jfltllll'tJll 51HllVWf1J't'ta1nVlffnrl 1111VU~1Vtlii1Mfll'.i 
.s ... ,( A "..., "M A 

U1J1Jff1Jlffl~nl.:11ntJ1tllfffl'.i l'.itl{l t11~-l1Jff 1JfI::::UUUntlll::::fll1Uflutyl'll t10{l t11~-l1Jff . 
GI d • t d '.c::I Q,I 0 QI ~<Q.c:I Got 

l'Ia.:lt1VU\t{ltl11tltlU11VU tlVl{l1JUtJfflfltynl.:lff()fln1::::~1J 0.05 
" , 

1.3.3 Ut111VUW1J1iV1JfltlllliJll SlHllVU'Jt1J't'ta1nUlff'.i1rllifl111J.n{l't'ttl '1'il~tlfll'.i 
'" "" ~ " t1"" "''''' <!I "" ,( A " '" 'il~fll1t'.iVU1~1V i)1Jflfll1U1J1JffllLffl::::nl.:11nUltllfffl1110.:l t11~H1Jff iJ~ U1~~1J1Jltl 

, " , 
t1'.i::::'lflt11l1fltllll'~url Ut111vuiU1J1iV1JfltlllliJll 5 1H11Vu'Jt1J't't€l1nUlff11tl 
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''''' ,1.4.2 nqtlVl"J6t1H 

mllJ~hO(hui1'Uum1v'U;hnr1iVlJffmni1~ 5/1 l:i~!1V'U1lJVU,1Y1VTi.'f1'iti' thl.fl6 

'l[UWn1J1 t~'H1i'lql'UYI"; '1'U"J'U 31 fI'U ~~'~lJ11i'lVflTnil6flUUlJ!tl::'N (purposive selection) 

tlfl1.h::,nfl'l' 

1.4.3 'i:;tI:;nt'niholl'Um'i~oo 
4ll!ii'Ufll':i1,rvl'Umfl!1V'U~ 2 i1fll'iffmn 2554 '~n,nl'Uti'lfll'i11v'UftfIV1~ 

t1~il'~fll'iUUUffUltn:;YI1~1Y1V1fflfffl{ 1~6~ flHHUff ')1lJ 18 ~11lJ~ '1i'i1lJnnl~'~'fh'H'ru 

'II 'II 

flllJ'Htlfl~"'ifll'ifffl1:Jl'I'J'U-W'UJ1'U l1Y11ifffl'l'l'V 2544 fl'l'::YI'i1~fffl1:Jlifl1'J . 
"" 1.1"''''1.4.5 VI"JU 'iYlftn1:Jl 

1.4.5.1 ~1Utl'i~'U fio fll'iti'lfll'i11V'Ufll'iffO'U1i'lvi~JJ~il'~fll'iUUUffU!ffl:; 

"" Yll~1Y1Vlfflfffl'i.. !'i6~ '" fl'l'i'l-lUff 

... """ 1.6 'Utlltlft'WYlliI'Wl:; 

•u Clt .cI •• .ct
1.6.1 NiurtlqYlIYll.:.1m'U'itl'U (Learmng Achievement) ,.nJ1vn~ fl1llJffllJ1'Jn'U6~ 

ufli~ f.I'U~t1'i::::LiJ'U'i)lflfl~U'U 'UUUUYli'lff6U1i'lNnfflJflYliYll~fll'.ii~ V'U 1'Vl!flij !~6~ flHI-1U ff 
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t.., ~ "" -=l .J!'it " <V "" Q,I "'I 0 " -=l".... .., " ,,,.K
'lfU'lJlItI'lJl1fllllil'YI5 CJ$~tlJU'lJtlfftlUUUU,jlUti 'lfU~ 4 ;'I1t'tttlfl 'illU1U 36 'lJtl 'YI~1'iltlfflH ~'lJU 

1~tl1~fiq~ml'lJfllll~tlufl;~i1fl fitl "'lUfl1l'lJl.u'11'il "'lUflu,h',j1~ !!'tt::"'lUflll1Ifln::11 

1.6.2 tJiiUiifl111IUuuuun:Yll-31YlDlftlllfti (Science Inquiry-Based Laboratory) 

"'" _I"""'''' -=l"",,,,,,, " .K A 1~ '" """... "" AIf'lJltlfH lJ{]Uftfll'i'YI~'tttl~'YI~1'tI ~ff'il~'lJU lfitl 'If &Uflln~fll'il'itiU ,1'lfllfl'lJ l'itl~ fl':i~-lUff 

". " 
'thlf l'Uifm~ tlwiu,jll tI'lJtYfllll'illi 5 1 ~tI*l'U'1..1 1~ifm~ tlU ij N'ttff'lJq'YI n'YI H fll'il~ tlU 'tiflll: fll':i 

Ui\'i1tylfl\l~~u U'tt::ijfl1l'lJn~fitl1'ilAflfllll~tlU l~tI1~,jil,j~fll':iuulJ UUlffl::'YIH1'Y1 tIlHlff;'l f 

1U':i::ftU'JJlfl l~tI.fllfil1'lJ1uU'YI,jil,j~fll':i UUlffl::'YIH1'Y1 tIlHlffftf'il::!111..1 flllUUlffl::lflfl1l'lJf 

",.J • ~ t.. ~ "JQ,I11..1 l::~Ufl~ fl'ttH'i::lf1l~ flll nU1ffl::lflfl1l'lJ"11 UUU l'YIH flU fll':i"aU! 1:11:: lflfl1l'lJ,llUU'lfll1..1:: 

.J 1 _I '" ..,'" ~ '" "!'it -=l • 1 "Q,I "" ""UU1'Y1H CJ$~ U U'YIlJ{JUftfll':i nU1ffl::'YIH1'Y1t11Hlffft'i 'il::llJUfll ':i'YI9'l 'ttfl~'YI1J~ lfU fll'itlU'lJ fll ':i 

UUlffl::lflfl1l'lJfL';4tllh',j~flllff!1~tl~rlfl1l'lJf1lf1i "l "'1t1ftUtfl~ 
Q.I SI...Clf cS QI .:::t 

1.6.3 Ylfl'U::m1Ufl1Jqflfl (problem-Solving Skills) If'lJltlO~ fl1l'lJffl'lJUO'lJfl~Um':itlU 

j/!!1 '" .. "" "" A .J .., .., ....1Ufllllltl1Jtylfl'YIln'YItllftlffftl1'1f11t1'lJ l':im m~-IUff CJ$~1~'illflfl::llU'\.HtUU'YI~ffflU1~'YIflll::flll 

. " " 
j/!!1 "" "........ " "'" 1 1 " ~tI 'If'lJUfttlUfll'ifl~Uflutylfl'lJfl~l1t1':i.., "'''!!1 ... (Weir. JJ., 1974) 'JJlff':il~l1JU"
UtlUtylfl'YI~1'ilti'"9'lffn~'lJU .. !'it 

A "'I... .... ... j/!!1 .J _I jI t '" J 
lfllfl~'lJtl19'l'YIflll::fll'it1~Ullutylfl CJ$~u'i::flflU~1t1 4 'lJUftflU ~~u 

t d ~ Q tI. .d!! 1.rJ: 4 '" 
'lJU'YI 1 fll'i'i::1,IiJtylfl tlJUfll'i1lfl'il::lf1liltylflfltltl:; ~':i ft~i1tylfllf'itlflUlfl 

!!1 -=l" "" '" "'-=lo 1~jIutylfl'YIU'YI'il':i ~'lJtl~m~fll'iW ffl'lJl'im::1,I'lJtlUl'lJft'lJfl~i1tylflftl'lJffmUfl1lW't1flllfU~ If A~ 
" . 
'" "" ... "'!!1 ?t ... "".. !!1'lJU'YI 2 flll1tflll:mutylfl tlJUfll':ifi'ill':iW11lfln::lfWJm1tl::fflm~'lJfl~utylfl 

" If;fli~ff'lJ1J~!lU'lJfl~i1tylfl 
" . .., ... """"!!1!'it... " """"!!1'lJU't1 3 flUlffUfl111flllUflutylfll1JUflllfl~flUU'tt::tftUtl111fll':iUfllJtylfl'illfl 

fflllf~'lJfl~i1tylfl 
jI , I v 

'liuli 4 fll'ift'i1'fftlUN'tt~fii' t~Ufll'iflnUltiN'ttlilfi9'l~hJlf~nlflfll':iui\'i1rulfl 
u 



.,.. 
'UYIYI 2 

Cl IV A Q.I Q.I ~ .cI Q.I "21 A1\,Iflll1'ilV!l fl'lflll 'W9U\,I1Ffi:lfflJ(]'YI1I'YI1'1flll!l V\,IUi:l~'YI flll~fll 'J UfllJ \)!'H1 ! 1 fl'l fl'j ~ -!1Jff 
" . 

1~v1~u~,j~flllU1J1J~Uff1~'YI1'11'Y1V1ff1ff~{ "h'Hi'1J\rfli1V\,I~\,IiJ1IVlJffflllliHi 5 1':i'1!1VWIIlJ'Wi:l . . " 
.oQ o'~QI'1".:t Cla"ct.d. "Qld. 

1'Y1 V1fflHl ~1'ilV !~ffflll1!flflff1':i Ui:l~'I1\,11'ilV'YI!flV1"fl'l~'I \,I 

QI '" iI!,! iI
2.1 flll'il~flll!lV\,I1U1J1J-OUff1~'H1f111lJl 

2.2 fl11lJff1lJ1Hl 1 \,Ifl1':ifi~ufii1\)!'H1 
ClQldd " 

2.3 'I1\,11'ilV'YI!flV1"fl'l 

... iI 
2.1.1 fI'JUI'IU.nU"fl~m'1D1..1!iJ1~'H1f1'JUI1 

QI ~ Wi~iI !'! "'llJilQI'"" 
\,Iflflllffflll1 !~ !'Hfl11lJ'HlJ1V''fl'lflll-01J!ff1~'H1f111m !1 ~'I\,I

'U 

.oQ Cl 0',. " 1" QI d d "d "" 0
1'tf11'Y1Vlff1ff~l !~Vfl'j~91\,l 'H \,I fl!l V\,IlJfl11lJflVlfll flVlfl!'H \,I !ff1~Uff1'1'H1m1lJl !~VflllmlJfI1mlJ 

" Ui:l~'WVlVllJ~\,I'H1f11~fl1J1M''W1J~1V~\,Im'l \,Iflfl'il1flil if'l1M'fl11lJ'HlJ1V"f).:jflllfff)\,IU1J1J~1J!ff1~'H1 
"4 . d.,. " .oQ dCLIJ 1"Cld. 0'd.~.oQ.cI .oQ

fl11:JJl fl flflV1'1fl\,l 'I11!lJ \,1111 flll!l m! !~VflllUfli1 \)!'H1'il1flfl 'ilfl'jl:JJ'YI 'il~" \,IUi:l~ 'lf111 flll'YI1'11 'YIV1ff1ff~l 

1\,1flWthfi 'ilfl'jllJ cJ'IU11fltlflllW1'H~ ~ ~trfl!1 V\,I!N;r\)!U~i:l~flf'l 'il~!1j\,l~1m~~\,Iflllfi~n1Jflllff'I!fl~ 
n1J~'I~fflU'W1~-W'lmh'l~~!'il\,l Ul~~lli fi~~\,1 ~fl11lJ'HlJ1V.fl1v1~ff.fl1'YHn~~fllJ~m:JJ1~fflJ~"l~ 

1"...'" . Wi _I'iI '" 
flll 'lf111flllflV1'1'1f1\)!~i:l1~ff1lJ1Hl'YI~fffl1J!~ Ui:l~ffllJf)V1'1lJm~Ni:l 

National Research Council (2000) '~fli1J1m~V1n1Jfl11:JJ'HlJ1V"f)'IfllliY1J!ff1~'H1 
~". ~.oQ d "d 4I:!t IV "d Q.I" ".oQ 0'

fl11lJl !111 !lJ\,I fl 'ilfl'jllJ'YI N!l V\,I ffflll 1 'W9U\,I 1f1 11m! flV1fl1Jflll·fI\,I'W1Jfl111J':i 'YI1n'YIV1ff1ff~l" f)'I
cu cu IV cu 

QI .... .. 
\,Ifl1'Y1V1ff1ff~l 

http:d.~.oQ.cI
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o " SI .c:t 1"GI.c:t -=:14 1 QI ""A I
~lnl1 flU111A1tl9'lUUH 'U"tl1fllfYfll'l'tlUfll'~tlU 11Ufll'tlU1Itl~':: Ufll'Cfflf.l111 fll'tllluntl 

U~::iiUH1~~1I tl11lmh11~11trlUfll'~tlU1ll'irfll;tlUflAtriU 'fhlrlUU~::Ufi'i1ty1111~,rUltl,:J 
" .

1IU1Iir~ f{AffU (2543) '~tl1'Ultllfitl1ti'Ufl111111111tl'IHHfll'ff'Ul~1::111f11111f 

1,,· ~ ~:!t ""'" ..:.. "" 1",,"'" ""'",, ~ ....111 fll' ~tlUU'UUj;f'Ul~1::111f11111 "l'UU1'1ifll'l'll;l,:J~,:Jl~'1I 11 ~l'tlU111 flflUfl11111f11111" fI AU~:: 

"~1"" · "'" "'" 1" """... AI "unutyltl AA1tl9'lUltl,:Jtltl1,:J1I':::'U'lJ'IJtl~flTIflA 'I1m:::'U1Ufl1''Utl,:Jfl1'flUfI11ltlfl11111 qf,:Ju'::fltl'UA1tl 

~ Q d'Q,I 4 d' Q 4. d' Q ".J. 
1'1ifll'l'llnl'ltllfYl~9'I' l'lfl'l!l::fl':::'U1U fl1'l'llnl'ltllfYl~9'1 ':i U~Z'119'lfl9'll'l H1l'ltllfYl~f1':i fl111 'HU1l'l 

... ,,":. ""'""",, " ""...:!tl1A 'U':i ':itllfllfY fll' ~tlU111ltltl9'ltlfll' " tlU1flAUfli1qj't111 Atl1 'I1fll':i l'lA~tl..:J u~:::tlntJ':ilVCfflf.l11J'lJU 

fil1m':i1l11~fl1ufll':i~tlU 

~(l1'UUri..:Jl~~1Ifll'~tlU1l'ltllfYl~f11u~::ll'lfllu l~v (25548) '~tl1'Ulm~v1ti'U 

fl111111111V'Utl~fll':iff'Ul~1::'Hlf11111f1111 fll':iff'U'~1::111f11111flrlU1tJU1J1Jfll':i';tlUfll':i~tlU~1f 
"'" ,,~ ... • III'" :!t ..; ... 4 "~,,

9'I111l'lq'l!l~fl1':i~':iHfl1111" (Constructivism) Cf,:Jfl~l1 L111 l'UUm::1J1Ufll':il'lUfll':i tlUl1::f1tl,:Jn1JflU 

o " 91j1 ~, °1"....,4.Q "1 "" 
l~1::111 ~lnl1flnll~tl1J U~::flUfl11A1tl1'1ifll'9'I1~ '1llUl'll 'HUfll':itlUtflAfl111Jl'Ul llU~::LflAfll':i 

... " ,,:. "'" 4 ""',, ... "'" d :!t " ':i1J1f111111UUtlVH1Ifl1111'H1Iltl 11'1 11::~1111'i1~'1'1tl,:Jflfl11111'Utl-:JU fll':i tlU1tl-:J U~Zl fl'UllJ U 'U tl2d~ 

'l1U~1Itl'l'~tlVl-:Jtll1U1U ~1111':ii11111111f1~trltlii~f.l1Ufll':iW1f1 '111liN;ty'Hll'1 

~ "..:."" A 11 " . ~ 1l1flfl111111111V'Utl'lfl1':i'a1Jl~lZ111f111111l'lfl~11111'Ul~f1'U Ym~~u A11 fl1':ij;f'Ul~1:: 

,,:!t ....... AI'" ..; " 1""4 g "" " 
'H lf111111'lJU m::1J1'Ufll':i'H ':i tlll'lflU fI fl1':i ~tlUluU1J1J11U~l'llUU 11 ~l':i tI 'U nfl'l!llf1U fl11111f111111 

" 1 1" .... "':!t A ... A 1~"d '" ~.A1tlflUm~ AV 'I1m:::1J1Ufll':il'l1,:J1l'ltllfYl~9'I':illJUlmtl~1Jtln'm 11 lA1Jl'lf~tl~flfl1111':i.. 11111 

u... " 2.1.2 1Z~'U"8~m·U'ruu.n::'Hlft11t11 

~i1l'UUri~1~~1Ifll':i~tlU1l'ltl1fYl~f11u~::1l'lfllUl~v (25548) '~U~~':i::i1J'UtH 

fll':iff'Ul~1::'Hlf11111f U~'11rlU 4 ':i::ft1J fitl 

2.1.2.1 fll':iff'Ul~1::111f11111fU1J1JVUVU (Confmned Inquiry) !rlUfll'~ff'Ul~1::1I1 
~";1l11l11 "'" :!t" ~ ... ... A...... ')l <!I .....;:R

fl1111" 11 11~1':i VU!lJUI':;!f1':i 11l~tl1Jfl1111111':i tlU'U 1f1A 'l1 tlVUtlUfl1111 ~'H':itlUU1f1A l'l\!flfIUl11J 

"1 ~"o ~ 0 <!I '" ~.,; ... 1 " "4 III1I1U~1 A tlfl ltlJ 'U I':;!fll'HU f1utylllU'fI:::fl19'ltl1J1I ':i tltl~flfl1111111f1 UI111-:J 1I ~lHI'U flU l11JU~:: 

1ll'~i~vUfhfillm':i1l~fh'H'Uft1U'Hir,:Jfftl'H~tl11J~1'U'H~tlfll11~fll1J':i':itl1{l1Jtlflm;11 

2.1.2.2 fll':iff1J'~1::1I1f1111lfU1J1Jllll'l1'1 (Directed Inquiry) ,rI'Ufll':iff1JL~1:::1I1 
"";1 ""4" '" "1 " 1 ~" ~ ...I 0 <!Ifl111J 111 11~t':iVUflUl11Jtl~flfl11111 'H1JA1tlflU1tl~ Atlfl1tlJU ~flll1'U AlJtylllU~:::~1'Iiflll ':i tl 

tl11J1Vfll':iffl':i11l 9'I':i11l~tl1J U1l11ll'~iltlUtJ61J1ifl1':iff1':i11lfl':i11l~tl1Jfll1J1ifl1':i~fh'Hu~ 
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.. 
2.1.2.3 fll'l'ihJlff1:::lfltr:n1JfU1J1J;U'U:::U'U1V11~ (Guided Inquiry) llj 'Ufll'l'ff1Jlff1:::111 

",.J, '" '" Q '" </ "'''I' '" 1 '" Q !'it '" 0 iI !'it '" fll11J1V1 11 FJl'l'U'UfI'U'V41J6.:.1f1f1l11J, ~11 1J~lU~'Ul6~ ~tIFJ1'l' U'Ul1J'UFJfll11'U~ fY111 llft:fllllJ'UFJ .. 	 .. 
Q 	 ...s .., "I '" 0 t1"'i "! 0 "I 'JI '" 1.1"" ..,"" ...sQ
'1m'U:::U'U1V1Hfll'l' n1n'il~'l'1'i1ff61J n1JVI-3 ~11f11 'l'fllJ111'l'611'U:'U1 L'YiFJ1'l'U'U n1J~fln nUl'i1 

~'l'1'i1ff61J 

.,
"! iI ..,

2.1.3 	fl1:::1Jl,..fll"U'I'1JlfJl:::111ftlU'l 5 ,.,..,.0,.. 

~ ","?t .oJ ~ '" 
m:::1Jl'Ufll'l't11Jlff1:::111f1l11J,5 'li'U~6'U llJ'Ult1U1J1J'H'W -:j'U6~fll'l't11Jlff1:'t11f1l11J, 

fl6 fll'l'fff1~fll11Jff'Ui'il (Engagement) fll'l'ff1'l'1'i1Uft:~'U't11 (Exploration) fll'l'6i1J1U (Explanation) 

'" 	 ... .d: : ?t Q t
fll'l''UUlUfll11Jl (Elaboration) Ui:I:fll'l't1'l':::l1J'UNi:I (Evaluation) 'If-3V1~ 5 'U'U llJ'Ufl'l':::1Jl'UflUl'l'U'U, 

~fll'i1:~6-3ri.:.llff~1Jitl'Ufli;u'Uf~flfi~ ijfll11Jfi~fffHff'l"l'fi'i tl'16fllffUm;u'U ,"',~fll11Jfi~'U6~ 
'1 91 .d ~':Ct. .J G)JlQ/4 Q 	 " 41'" ...... 

~'U16.:.1 t~1J1flVltl~ VI-3'Ufl'ilfl'l''l'1JVI'iI::: ~'t1'Um'l'U'Uff1'l'1'i1~n'ilff61J 'iI:::~6'1!'if61J U-3fl1Jfll11JfI~1~1J 

Uft:::lh't1~flnl&ffl-3't11f1l11Jflmj 11ft::: 'Kt~m:::1Jl'Ufll'l' llft:::,:rfllJ:~l'1 '1 l1H111U1tY1ff~ {Ui:I: 

fll'l'ff1Jlff1:'t11f1l11Jf 

ff1'U11'if1;1111U1 ffmu'Uri-31ff~1Jfll'l'ff6'U111U1tY1ff~{Uft:ll1f11 'U 1 i:lV (2554) .. ..\1 jI I .cf 4 iI I Q,I 'J ilQI 4 
t~flmlf.Hm:::1Jl'U fll'l'ff1Jlff1:'t11f1l11J1 U~i:I:'U'U~6'U ! 1~.:.I'U 

2.1.3.1 fll'l'fff1.:.1f1l11Jff'Ui'il (Engagement) lrJ'Ufllnh,r1q1JVI&;U'U't1;61~6.:.1~ff'Ui'il 

~.:.I61'i11fl~~'U16~'il1flfll11Jff.:.li1U't1;6f1l11Jff'U i 'iI'U6.:.1A1Um; U'U16.:.1 11161n~'il1flfll'l'6fltlnui'Ufl~1J 
1~6.:.1~U1ff'Ui'il61'i11J1'i11flL't1~fll'l'W~fh~'.:.I!fl~~'U6~i'U'Jh.:.lni:l1,f'U 't1161rJ'W!~6-3~1~61JlU.:.Ifl1Jfll11Jf 

1~1J~1~-31;U'Uf1J1ua'11rJ'UAlfi1't1'U~'.h:::l~'U~'iI:::fffllJ1 , 'Umw~V.:.l'liijlh~l~'U '1,nhff'U''iI fll61'i1'i1::: 

.., ... "! </ A ",.:, "! 'JI '" "I "'.., Q A '" ... "I ,t '" d 
'iI~fl'ilm'l'1J't1'l'6ffm'Ufll'l'\l.n'V46m:::~'U tl1fJ 't1'l'6111111U l'H'UflL'l'U'U~'Ul~'U 1'1''11;1'1:1 ~m, 6U1fl16U1flL't1'U 

"! ... '" A 0 \)1.1 ' '''i1 "'i '" 'i! "! '\)'''' ... , ",... Q
't1'l'6'U~UV.:.I 1'V46'U1! 'f,Yfll'l'Ufl fY111 fll'l'tYfllJ1f1'UfI"J1 11'l'6fll'l'Vlli'lft6.:.1 1&\?I !1Jfll'l'1J.:.Ifl1J 11'UflL'l'U'U 

"'1.1 d .ail .J 0'" ,?t A .J "'i .d"l:.1 ..,Q

V61J'l'1J 'l':1~'U11'l'6 ty't11V1f1,fllft.:.l1;1''U 'il1lJ'Ul'l'6~11'i1:::tYfllJ1 'If.:.l ~'U'U'U~fl'W'UflIff11J1'l'fI'iI~fl'ilm'l'1J 

1" .,Q jI 4.. ~, 'JJ" JI a . A0 I 	 4:!l 

ft'tunVU1J1J l'if'U ff11i~ Vlftfttl.:.l 'U11ff'Wtl'UtllJi:I lml'l'tl.:.l't1'l'tll'H~fll'l'W 't1f1'Wfll111'l'tltll'U1HI.:.I tlfltlnv 

't11tl'1~flU ff'UVI'U1 '~lfl1J atl1ff"l~t1mw fff1.:.1ffm'Ufll'l'W11;tlilty111~thff'U''i1 ~,hff.:.lffVUtli:lfli'il 
o 	 Q.I 4!l 0 0'J}" 	 ~ " 

2.1.3.2 fll'l'ff1'l'1'i1Uft:::fI'UfI11 (Explocation) 'UflI'l'U'Uft11'U'Wfll'l'ff1'l'1'i1l1ftfttl.:.l fI'Ulfl 

11ft: 'l'11J 'l'11J,r 6lJftl1.:.1UN'Ufh11'Uftfll'l'ffl'l'1'i1~'l'1'i1ff61J 11166flU1J1Jfl1':i11~ft6.:.1 ft.:.li16t1fiu~ 1'1i'U 

..,., '" '" "! 1.1 </,
ff.:.llfl~ l~ 11~ft6~ 'l'11J'l'11J'U6lJft'Utlff'U1VltY 11'l'6 'l'lfl!lflnW~H '1 

http:t~flmlf.Hm
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4 

Q QJ old 0 91 dliJ 91 0 91 
2.1.3.3 fl11{JTi1J1{J (Explanation) UfU1{JUU1"{JlJll'YII~'illflfl11ff111~Ull::flU'I11lJl 

1lfll1::M UtJllNll ffltJlm:miltJ11{J'n~{JlJ,f,nhffU{JNll'nu1ultJU1J1J~h-3 '1 ~-3{J1"i'lUltJ1l~~111-3 
... 1 .,. "... t~1 1" v ~I " A 4 "Iii'"UNUN\I ~{JlJfl1Hn-3{J.:Ifl1llJ, lJ1::fl61J mlUlNllfflJl11~fflJNll fl111l.:l"6ffllJ Qfl~{J.:Il'lf6(J{J Il'IlJ 

16flffl1fl'l\16.:1Ull::'H~fl!lUi~1~U 
" ....... 4 .. 
A1""''''2.1.3.4 fl11"{J1{JfI11lJl (Elaboration) fl1n~fl~fl11lJ'H16ffmUfl11flU'n6 'HUfU1{JU 

.,. ,,"" ~ ~ ... .... ,,~ ... A 1 t...· "1'
lJfl1llJl ffflCJt.:l" U 'H 16"{Jl{Jfl1{J1Jfl1llJfI ~ fl11.:1"U 'H161'1f6lJ {J.:Ifl1l1J itl~lJ 'Q'fl11lJl 'H lJ'H1 6 

o "I • ~ "1' ~ ~ • ~ ~I '" A 1" ",.,.;( .... .... _1
UlltJfffl1Hffllllf1UfI'n 'YI~1l6.:11'nlJ"U l'lfU ~.:IlJ1::l~Ul'n6 'HUmHJU'lfU'IH'H1611lJ6tllJl1{J.. 

, . ,~ 

Uff~\lfl1llJfl~ll1u&'wlJ'~lJ1lfi~"uti.:l;ju iflm1J1lfufU;{Jui~"u'H16m::'l.:11ufl1llJri1'1('H16 

'~{JlJ 1{J.:Ifl1llJr~'l(il1Jfl1llJr'A lJ um;{Ju ihY1u111J 1 Un~flnlJ 1'lf'U {J i1Jl{JUll::" {J1{Jfl1llJ r 

lYilJl~lJihnllJll::1v{J~1J1fl~U {JflffmUfl11W ~1t){h.:l 6i1Jlf1l~6lJ 1{J.:Ifl1llJr~'I(,i'lu 1:: 1J1JUll:: 

"" ~ ~ ~... II.,. ~ "I_I 1'1.... ,,~"" ~ ~ ~ ~I II0 • t
llflCJt.:l{J.:I"U'H16fflJ\!1W ll::!t){J~"U Ul llJ'Q'fl11lJ"l 'HlJ'H16f111lJl'YIllfl9N{J.:I"U lJ1:: ~fl~fl1llJ, 

~"I1"'I_11"1 A A ... IIA... 1''' l' "" 'YI U'I IlJ 'If U116.:1{JU'H1{JffmUfl11W6U '1 'H1{JfflHfllmlJ 'HlJUll::6UflU1J1Jfl11ffl11'i) flU'Hl 

A 0 "I_I • " l"l'
lm::111J11lJl'n6Ul 1lJ'Q'fl11ffl1.:1f111lJl t'H1J 

2.1.3.5 fll1tJ1::1iJU (Evaluation) ,i'lUfl111lfufU;{JU'~'j::1Ja.:l~UfU;{Juri\ll(lU 
.... A !It ~ "~"I "1 1"'" "" "I "... ..fl1::;1J1Ufl11Ull::;NllNll~ 1'n6'1JUfl11~11~ff61JfI111JQfl¥l{J.:I"6.:1f111lJl 'YI I~ y;'J{J 'H U fU1 {JU I~11fl11::'H 

Q ci .d "d QI QI ~ iQ 1 91 ~ ~ 
1'i)11W1mfUtJll{Jufl1llJ1CJt.:lflUUll::flU fI~'n~11Wl 'H161Jfl61J'YI.:Im::1J1'Ufl11Ull::Nll.:l1U {JtltJ11£1 . 
tJ1::WUtJi'1JtJl\ll-WlJ1~lJUll::;ffltJ lilfhmhy'l111lftrfllll'YI1J'YI1Ulm,mflfli' 

~ 

'I ~H6.:1'Y1t}lIa'Hl{J'H'tlflfll1 

"_t=! "" ,r, •., " ....Ull::lflwcn llJ1£11Jl'YI{J1Jfl1llJ it ~'HlJfl1Jfl1llJll~lJ ..., ,.. ... ...... ... ,..
2.1.4 "nllw::'Utl~'Htl~11rJ'U'JIlflRn1:::1J1'Ug1Jlgl::'Hlfl1Ull 

... "" t d " ~ ".,. ~Ifl1'j~~fl11A'1{JU, 'YI1UU m::1J1Ufl11"n1J1ff1::'Hlf111lJl ('lflf11 f'll{Jtl1f11, 2551) . 
ij~flllW::d1fltyi1ffllJl1(J6i1J1£1'~~.:IU 

~ 

2.1.4.1 fl1::~U fl11lJffU 1 'il"6.:1U m; £lU 1(1{Jthtl1lJl~ -31'Y1{Jlfflfffll tl 1tl1lJ1;$.:I 

1'Y1mfflfffll'i)::li'lUtlltl1lJ~tl1lJ1~{J1il1J1ff~ a\l"6\1 a.:l'j;;1f1Ull::l11~fl11W1uTil1lJ'lf1~161J '1 
... 0 " "I_I' ..s "'" A.... _I ..
fl1fl11tl1lJfl1tl1lJ,,::U 1 1lJ'Q'fl11 n 111"fl111lff61J fl11lfl1J111J11lJ" 6lJ fI!'n 6 6Ti1J l£1lJ1 lfla fl11W 

.... "4'1 ':-"I_I'JI ..,'" "'IV 1"0 '" 4 0"1
'YIH1'Y1{Jlfflfffl1 CJt.:l ~fI{J'YI1IlJU1l1 Ufl1'Y1{Jlfflfffl1lJfl'il:: 'lfflltl1lJff6-:)flflllW::f16 "'YIlllJ" 1m:: 

. . ~ 

'HU'lfl'H16flll'fl"6\1l11f1fl11W~1\1 '1 i11n~;ju l'lfU Uff\l{J1iifl6'1f1{Jl1fTI'lf''i)1tlJl~1J lf1 11(mh\l11 
q u 

~ ~ 

N~mnfl;ju11l6UHh Um;{JutY1u1'Hqj1Tfl'i)::tl1lJl ~tlltl1lJ "'ill i1J" Ull::t1l1tl1lJU ffllJl1 (J 
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. '" 
l't1~BUllhrlu,hm1J "m.h'Jl'i" l~ ui;l::'hm1Ju1l:l'tl~m:1J1Ufll'iihmYl::mY1'J111tl111Jf 1Ttn: 

o .lIJ!:fto ";01" "" ....... J

tllm1J "tlBH l'i" 11JUtllm1J11111 l1mtl1JUU1tlPl1Jtl111J'lSPl11lU1Jlf)'IJU 

... 1 " ... 0 !:ft "" "1"....... ...
fll'H'iBUfllHYtlU Ul1tl'J1HIU tllm1Jl1JU~lf)'i:~U 11Uf)t'iBU1f)PI 

tl111Jfltllf)f
v 
1P1tJfhm1Jfll1ltf1P1;fu1l1f)~lUmlBtHtl'J tl'i

• 
~tlfll'iilBufll'ifftlU 111tlt1m;'Ju11ri'Jfll'i 

ilBuf~u Il'j tll1rlu~~ij1J111J111lYltltylufll'if)'i:~u1-H'uf)i~BUfffl~thm1J ,hm1J~tl~lrlufhm1J 
.,;... 0 .... .....,. 4 1 " .... 4 1~ ~ 1 ~ 111Jtl111J111JlBffl11'i1JUf)t'i BU tltl ffl1Jl'itl 'lSf)l'i ff ~lf)9l11'itl 1ftl111J 4 'U tl~9lUltl'J Ufll'in1Jlffl: 

Uff1 'I11 ltll9l tl1J1~ Ui;l:tllm1Jtl1'i lrlufhm1J~1111J1:: ff1Jt11J'i:ft1J f) l'ii~U If) l'i 'II tl~Uf)tlBU~lB 

~ltlth~l,sU ,hm1Jl:Yl1111JUmlBu1U'i~ft1J'tI'i:t:l1Jftm:llfll1lm1J11 tll11Jftl\.!ii Ni;l~tlfll'il't1~ BUU'tli;l~ 
'" . 

'IJtl~1l1u~~tlth'J''i "i;l:tilm1Jffl1111JUf)tlBU'i~ftmjtiB1Jftm:ll9ltlUtJi;l1t'Jfll1lm1J'.h tll11JftUijNi;l 

~tltiltl~~ff1JFli;ltldl~h ffl1111J~ltlVl'J~,~titll-H'1f1P1f)l'i~1Jlffl:Uff1~111tl111Jf l,sU ,h'1J1J~1:16 
'" '" .il~llffPl~Ttq~m'i1Jtltlf)1Jll,sUUU tilm1JUlriutilt:ll1Ji1f)i'Hl",:'~iPll1lU lli;l:umlBUtll1l1l::9ltl1J 

.1... <I 4 '" tel",,, • • eI . !:ft ... <I !:ft " 
1JUTtU!lU111Blfi'lff9l'i11'itl ,1Jf) lPll'1S\.! fll1l9ltl1J11 "mTtn::l111J\'!1i'i'.i1J'lf19l'Utl'J1J~1:IB" mu~l\.I 

",d A 0 "1_1 • ~ Q 0',QJ' 0

2.1.4.2 Fjl'iBU11111i;lf)!lU1TttlUl ml.lfll'itl1i1J1Btll9ltlU 111Blfi'lff9l'iU9lf)9l1~1l1f) 

J'A Q 0'1" Got Q ~I Q,I d'~ 1 Q ... I 0' ~d
ft'l ff9l'i tlU1Tt'n:111Blft'lff9l'i 'lSl1i;lf)!lUl'lS~1J'i ~1l f)1:I11J U! lU 1.1 fll'i tl1i 1Jl t'J 1J 'i If)t) f) l'iW 1i'i'i1J 'lS19l 11 

'" . 
lf1 PI;iu Uf)111Blfi'lff9l11 -H'tl111J ffltltyt11Jf)l'i1 ~ 1J'Irm.!i;li1u~\.! ih1l If)fll 'j f{~lf19l Uf)111Blfi'1 ff9l1 

11:'~mlf)!lU1l If)f)l':i f{'Itf)9lt"'~f)l'i1P1 1PI VUf)111Blfi'l ff9l1fll "':: f{~lf1 \91 Ui;l~1P1 ~~~~H '1 ~9lU 
ftf) 1:11 1 1.1 ffmU ~~trlU1i 'i 'i1J'lSl~111tl-H'tl'J11P1i;lm ~,~ f) 1 'i f{'I lf19l Ui;l: f) 1 'i 1P1.otllffB'tI'i::ffl11f{1J Nff 

:: " A 4' t" 1 .... 1" A 4... _I <I A, ... .... ~ 
11~111Ui;l::ltl'itl'J1Jtl9l1~ '1 t'lSU f)i;ltl'J 11 'i11fi'U

<I 
f)l'i 'lSltl 'i tl~1Jtl1J'Pl1J'i: ff 'JtllTttl'lSlUtff'i1Jf)l'i'.i1J 4 

'IJtl'J'tI'i:ffl11f{1JNfftf~-H'11JHtli~Ufl111Vlfi'lff9l1tln'-rltl~tl~1itl~1J'41:1tfl~ffl1Jl'it:l1P1'~~lV 
tJ'i::ffl11f{:l.INff t,sU ltl~tl'J1~~1f1~ffUl1JU~111gf) lrlU~U 1Jl'Jtli'JUf)1'f1 t'.l1fi'lff9l1 ffl1Jl'it:ltl11Jfj1J . '" 
fffll1::i1fh~'Jftf)1:Il'~ U~1U1Jl~mWfllll '~ffl1Jl'it:ltll1Jfj1J'~ ft'JUU,:r fl111Vlfi'1 ff9l1 tln1l:~tl'J 

'U V1Vni;l11 U fll'i ftf)1:I11-H'1JlflTttl~1l::i;l'J~tlffltJl~V1fi1J~~~ftf)1:Il '~tll1:Uu~ut'h'll tl~11~f)!lU~'~ 
'" '" 1l1f)fll'i n1Jn1J~tJ:JJi;lUU fll 1l1l::,h, ~1PlVfll 'i 9ln1lfftl1Jfll'i1P1 fll'i f{ 'Jlf1 \91 il 111tlfll'il~1Jn1Jn1J 

~tllqli;l~U9lfl~1'Jfiuu~tld'u'tI'ilfl{)fll'ilftV1fiu 
fll'ill VUfll'i fftlU 1u-H'tl'J~BU Ufl~BUl-rmlfl!lui Ufll'itlll1JlB'tI'ilflt)fll'iW 

..:::.. tI, Q,I 0=::1 QI 4 Go' 0' 4 Ij/,Q <V .ct, ;: QJ' Q QI ~ 
111'J'l11Vlfi'lff9l'i l'1SU Ufll'iBUff'J!fl9lTt"Jj' ff\9l111U Ui;lltl1i1J1Bi;lfl1:lW::'IJtl'Jff'J!11i;llU um'i BU1P1~Wl1lJ1J 

j} Q.I .:9 fjJ d, iJ Q,I Q,I d J!I ... 1~.oIl'!).C'!\ Q".q

'i: V::11H "i;l:ni;ll "i;ll1JU11f)'IJtllqli;l11 Pl1l1f)f)l'i1P1 U m'i VUtlllla ~lfl \9I1J{)f)'i Vlltl1JUi;l19lPl9l11J 

fll'iltJ~ VUUtJi;l'J~tf1P1;fU tlVl'Jh~9l11JlU1Jl'Jtli'J11~fl!lU~Uml vu'~1JltlH)1l::1J11l1flfll'itJijf{1JiU; 

.... A.,. 4"" eI, <I • ~A eI, "d

fl1J tll fftlfll'i l'i VUfll'ifftlU 11'itltlUtll1'illm11J CJf9l Ui;l:: 111 flUli i;l'Jfll'it'UJU l.tlU '1 fl PI 
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"4 .Q. _I ' ~ QI .Q..Q. .e::'l. 0'
2.1.4.3 ~1'j [J'Utl1i1J1[JlJ'j1fl!)fll'jW1i'jnJ'lrJ~ ~lfl111:l fl!l'U fll'j tl1i 1J1VL'l1n 'VI[J1fY11:1'~'j 

" ." ,
9i':Wd1J'U11""fl'IJtl.:Jt'\1~Fi1:l fll'jtln1J1[J~~1Jtlflhl'VI'j11Jii.:Jt'\1~nln~;j'UU1:l~N1:lnln~'il1fll11~ U1:l~111:1'~.:J 

QI tI .d t t QI 1" tjf .d.c:i Q

fI ')111 n1l .... 'U 1i'IJtl.:Jl11~11 1:l~ Fi1:lCJf.:J~.:Jtl~1J'U!l'U'lJtl.:J111:lfl! 1'UU1:l~fl1'j ~LW.:J'VI1Im~ Fi1:l fll'j tl1i1J1 [J 

" "" " ClI... ..;,,,... .,. "1"
~tl.:J1Ifl11111:1'tl~fl1:l tl.:J fl1J 111:lfl!l'U'VI ~ ~lflfll'j 1:I'.:JLfl~U1:l~flU'VI~1:ltl.:J fllum 1J1[J~ tl.:J 'l1m~1J1'Ufll'j 

4 ,91 Q,I" 0 4 tI d 0 1_14 
'VI1.:Jfl1111f1~111:l1tJtlm.:J~1tJfl'U 1'l1'UflU'il1U'Ufl fll'j'Jlfln~11 flU1:l.:Jfl1111t'\1'lJ U1:l~flU'VI1'U1tJ 'j111 lJ(H 

"" ''''' "" ~ ... ~ .."" "" ~' d";A 1
m~1J1'UflUfI~tltJ1.:J1It'\1~1IFi1:lU1:l~llJ'U~'j'jfl~ U1:l~flUtl1i1J1tJllJ'U11ifll'jn tJ'U ~ tltJ1.:J11'U .:J'VI1'Ji'tl1l tJ.:J . , . ,,, " 
~lflflun.:Jlfl~''Uff.:Jn'li{111tl'li~'Ulf1tJO'1Jff~n{tldu~1 i.:JU'UirfliltJ'U1:I'f1~fl1111V11:U1J'Ufl'U!1'U 

" ..fl111111~1I'lJtl.:J~'U 

2.1.4.4 Nil[J'U1l'j~W'Ul~[J1O'1Jfll'jtln1J1tJ'lJtl.:J~'Um.:J fll'.i1l'j~lij'Ul~tJ1O'1Jfll'jtln1J1tJ... 

11""fl!l'U~1 ~1:I'ir1J1:I''4'U ~.:J~tln1J1tJ111 tl1li fll'j tln1J 1mfftJ~ .... tll~tl~~~ \PI tl1Jtl1 0111111tl1li ijtlfl;} 

AI" , A 1 AI 1 '1 A. , ClI ClI .,. ""... A
11'.itl'IJtl1Jfl.... '.itl.:Jtl'U ~11'jtl 11 'Ufll'j !'l1tl1l~t)'j~'H11.:J111:lfl!1'Ufl1JflUtl1i1J1[J m~1Ifll'jtl1i1JltJtl'U ~ 

~ijm~Fi1:l111tl1li 

" fll'jtln1Jl[JU1:I'1111'jOff.:J11:l'l1l 1 'lfufllltJ'U 1 ~ijff1'U1111 l'U flU1:I''U'VI'U 1 

_t2 "" ..;, " ClI AI A... Ad" , " 
llJ'j[J1JL'VItJ1JFi1:l'VI ~ U1:l~~'j'J~1:I'tl1JFi1:l'IJtl.:J~'U m~fl1Jfll11'jtlfftlfll'.il'.itJ'lJ fll'j1:l'tl'Utl'U ~ CJf.:J'VIl 11 

Q/.Q' A 1 Qlcvt/, Q,I 9/4 0' 4 1'
'U fll'j tJ'U 'VI '.i11J11~'Ultl.:J1:I'1111'j 0l'lftl1l tJ.:J fI 11111:1'11 .... 'U 1i'j~ 1111~Fi1:lfl1Jfl111111'V1tJ1fl'11:1'~ 'j 11 'j tl 11 

U1:l~ flU tln1J ltJ'IJ tl.:JUflll [J'U fftl~fI ~tl~O'1J fl1111p'VIm fl'11:1'~ 1~tJtl1li'1JO''Ui 'lJ 1:1 ~,u'U111tl , li 

"""!! 1 " 1 .,. .. ..A A.,.2.1.4.5 ~l'j [J'U·"tl1:l'1m1:l:: 11t'\1~Fi1:l 'Ufll'.itl1i1JltJ 'UClI
fl1'V11'J1fl'11:1'~'.i fftl1:l'1'jl....tltl1i1J1tJ 

ff.:J~~'UfYfl'l!l1~1tJ1ifll'jll1lff'UtlFi1:l~'~1l1flfll'jfYfl'l!l11~[JUfl1'V1mfY11:1'~1~tN~1.:Jil.:Jtl1il111~~'UfYfl'l!l1 
mh.:Ji~l'il'U 1ifll'.i~hl'u'Ufll'jfYmn U1:l~11""fl!l'U~l.:J ~ ~'~'iI1flfll'.ifYfl'l!l1 fll'.itln1Jl[J1:I'1111'.ioll111l 

I ~ tid. QI 1fJ/ Q 4: 1 " .Q. e!0 01 tI
\1fll'j ~'j'J~1:I'tl1JU1:l~fll'j1'i11'jW 'VI'l1~1'il'U U1:l~m 11'U fl1'V1[J1fl'11:1'~'jfl'U tl'U '11:1'1111'j0 'l1fll'j tl1i1J1tJ'U 

" 1'Ufllnh.:J1'U'lJtl.:J~'U l~tJm'il1.ff'1t!'U!1'U1'Ufll'j9i.:Jtl1il1111'Hli~tl111 ffl1111J1J'j'.itnfllfl'1'U 'lfmll tJ'U 

ClI'" cI 1"""1 1 ' ... Id .Q..d QI cf QI 91A'Ufll'j [J'U flfl1'j ~11 tlfllff 'Ufll'j'j111U1:lflllJ1:l[J'Ufll'jtl1i1J1[J1fl[J1fl1JFi~fll'jfl'fl'l!l1'IJtl~ ~'lJfl1JFitl'U.. 
;nh1'1fufllltJ'UfI'Ug'U'1 iHtlfllffil111tl1il111 'H111""fl!1'U'H1111~Fi1:ltl~fll'lJ 1'1ftl1U'U~lhl~[J1O'1JflU 

'" A ..; ~ '_1' 'JI ..; '" 'JIA .r 0 l<J '"ClItl1i1J1[Jtl'U '1 'VIllJ'U lJ ~ fll'jU1:lfllll1:l[J'U fll'.itl1i1J1tJ'IJ tl.:J~'U fl1J~tl'U'U1:I'111UO'U1 t1l\1f11il111 U1:l:: fll 'j 

1~tl1lltJ.:J'j:::11''hm''''fl!l'U fl1111{1'V1mfY11:1'~1~ijtldu1:l~fllltln1J1[J~Ufllll'J'U1l1 L1:I''Utl i.:JJ'UUflll [J'U 

dl .,...; ClI 'JI ..... 'JIA l<J 'JI 
'iI~1:I'11J1'j01:l.:J1I~1fl[J1fl1J'lJtl1'i11'jW'lJtl.:J~'UU1:l~~tl'U t~ 
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2.2.1 ftllll11l11D'I8~Uty111 

1:l~hli:l l~V1lL/h (2540) 'm..l~11'lllUJ1fJ'UO\li]ty'Hll1'·-.h n1~ tlllW'HlO(Ytl1Utll'dW 

~'th1..llfi~f!l1ffn~1Utll'dfhlihl\llU ;j\l~uu~~ff~l'rhjff1'lllHl~OlJffU tH~l:U~l~ml flUl'll111 lh 

I1~Ufftl1U tll'dW~;r~U~\I'H;0 lli~'d \ltilJ~11'll~O\l tll'd'Uo\l1J~~a 
iJfJ~l i]tyty1fll (2545) lm..l~11'll'H'lllfJ'UO\li]ty'Hlllh ff.flTWtll'dW~ih1..l1fi~ 

. 1.4" .!'I'I
~11:U~\lfJ1n ''Hl0~O\ltllllLlI &'U 

fftlTuuti\llff'i:unllffOU1'Y1Ulfl1ff~fua~1'YI~ lulav (2546) l~..l~11'll'H:U1fl 
'I'" ~ ~ <!I ~ ..,; "'1' 1"""" 1 .,"'. A"i]'Urni]ty'Hl 1111 fftl1Utll1W l'H~tll'dW 'H'dOff\l'YI'WlJUal &'llffl'll11tlll~ '1111if11'd ~l1itll'd'HU\lUn ty'Hl 

, ,,'" '" <!I '" "'i] ",.1" 'I • '" .!'I'I 'I" '" '" ~'YIU'YI'H10l'll0'll ty'H11n~'UUU~ll'llffl:Ul1tl'llO\lmUUU1'Y11\1UTl &'U l~'YIU'YI 

1l1n~11:U'H1J1U'UO\li]ty'Hl~mhl:Ul.,j'H~U 'Woff~l1l~il i]ty'Hl1~UffmUtll1W 
n1~tll'dW 'H;Oa\l~'WlJl'Om~llliffl'lll'dtlUtf1 'UfftllUtll1W m~tll1w,iu'~1iU," '11~U~O\lffm:J1 

t '" "'''' 1"'''' A"';'" 1"i] t '1& I <!I " ffll'H~'Urni] ty'HlUU <I') l'WO'Hll1itll'd ~l1itll'd'HU\l'YII'H'lll~ff'llI'WO 'H ty'HlUU'H'll~ llJ'H10~ftUOfJa\l 

2.2.2 ftllll11l11D'ItHlfl11ftAUGUty111 

w ,,,... '" ....'" ... ~"'4 ......
fJ~ (Good, C. v, 1973) ~Uffft\l~11'll~ftmUl111itll'd111n'YIfJ1fl1ff~1n~0 l1itll'd 

"'''i] c:.. ,4 .Q t}i] ~ 4:.t!.\4 o.c. A '1 ..,;'" 
~~un ty'H1UUIO\I n~l1~O nl1~~lIn ty'H1IlJUUlJlJUNU'H1011itll'd~1IU'Utll'd 9f\log Uff.fl11~'YI'll 

I " ".dq.d "Q.t d':: ~ ~11'll~\lmnUa~1l~~O\l'WfJlm'll'Hl'Uo~a 11 :u ~11'll1nfJl'Uo\ln lJi] ty'Hl :u nl1\91.:1 ff'll'll~!lUUa~~'i1'ffOlJ 

,j0~at'rtO'Hl~11'llff'lliu;'UO\lff:u:uil!lU111~Ull'i\l'HlOlli 

tllifl (Gagne, RM, 1970) lm..l~11:UH'lllm~ultilJtll'dfi\9luO'i]ty'H1111~Ull1UlJlJ 
'" './I' A,d " "'... <;it '" ~ o,d",. <;it

'Ut)\ltlll11flU1; t)fI1\1HU\I'YI~ rnmflflml:u~ftnlJfJt)ftllJU!lU tll11'd UU1'UUnTJ m~'YI111 'll '!~1! \I'H'lllrJ l'U U 
,. I JI 

tll'dl~t)mm11im'm;Om~lJTWm'dfhH1J1~ff'll1-Wmhll1~,!~~\lH1J1ufi<Jlt)\lmnrU lftumftflm'd 

~ '" 1 i] ,,"'. '" './Ii]I.Hfl\ll'HU (Insight) U tyHlt)fl1\1tlO\lU'YIlffrJnt)Ull\lll~Un ty'Hl 
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1nJtl1 (Reber, A.S, 1985) 'At,\'ml1l111l1tJlrifl1n'Ufll'l'~l'IuO'il1!"n ff1tl'~'ht1h.! 
d QI cI 0" :Am::'U1U fll'l' 'tl tllfltlL 'lf11i1 ty1!p1't'mU1 tl ~'U 'tl ffl tl 'II tl-3i1qJ11 TlJU '1 . '" 

tllfl'l'W 1~1-3 (2535) '~tl1i'lJ1tJlnfl1n'UflUfl~11O'ilqJ111H-j, fll'jfi~uft'ilqJ111UU 
~ ~ .4 ~ d 91 (V ~ .Q tltet. tltII'::t.d. .Q tI 

1lJ 'l.Jftqflm'l'1lu'U'Uu~'l.J11'l' tl11 fll'l' 'tl fl tl-3tl1flflm::'U1'l.J fll'l' fI ~11f1n::111 'ill) W 11flU'tll-31 'tl fl lfl1fffl'l' 

..... ct~:- '.II ""1'.11 _!II ";'.11
flatl~'il'l.Jtl'l'::ff'Ufll'l'W1~1l'illfl flUl'l'flU 4'tl-3'tlHfl'j -3ua::'tl 1-3 tltl1l lfttl t11lJ11lJllJl111l1fl'tlfltl-3fll'l' 

..... 0 '~'.II ... '.llil di
"l1'tlfl lJafl1 (2547) ~ 111f1111l111l1flfll'l'tl~Ufl qJ111 flel tl1111fflmHI'tl1-3ff1lfH . '" .

1U fl U'IIi'~fffl11:: fl1111',j ff1liilanl ft~~U 1~flft fJ1fJ111tli''U~11tl-3Ua:: ff -311 1~atl1l1,\'~ff1l ~fflU 
.4 OJ'jI, 4 d QI 

fla1l fla'l.J fla'U1'11 1~fffll1~ ff1l iilal1'j tlff fll1::'tl fll~111-3 

ffal ff-3tlliu~ (2551) '~',\'fl111111111flfl1'i~~11ft'ilty111 fit) fll'jfl~11O'ilty111 . '" 
111um~'U1Ufll'j'tl1-31'1fTliltyf.l!lnt)lffflfll'j fl~11f1'l'1::li' 11a111111 Wii'lq;JDfll'j 11a~;r'l.J fltlU' 'l.J fll'j 

'.llil ",'.II 4 • ";'.1111fl f.l!111 1ftt) 11 'U'j 'l'lJfI-3'~ ':I-311mfl 'tl fltl -3 fll 'l' 

"l~ni'flu ''lfruafl (2553) 1At,\'fl111111111rurifl1n'Ufll'jfl~!!ft'ilf.l!111 fit) fl1111ff1111'jfl 

'ufll'jfi~uft'ilf.l!111111uu'U'Uu~ulnfi11iiU fll'j 111tlftqfim 'j 11 ~~t)-3 tllfftJfl1111 r fl1111fl~ lnflU 

~Ufltl'l.J~~tl-3tl lffflfl'l'::'U1Ufll'j fl ~1;-31'tlfllfl1fffl1 flat)~ 'il'l.Jlh: ff'U fl l1W1ft1l 'il1flfll'j 11 tI'l.J r.,r-3 

'.II ,'.11" "I '.II I

'tl1-3flHua::'tl1-3tltl1l1l1 'lf1ftt) t11'U'j'jlJ'l-3'~':I-311111fl 

111 flU 'l.J1fll'l 'IItl -3Ufl fll'l'fffl1:l1uadrfl ifll'tl fl 1~miT1.u'H~'l.J ff11.1' ~11 fll'j fl~ 
~iI ~ 4""" 0'" ";'.11 ... '.II _I .. :

Un f.l!111m'l.Ju'U'Uu~Ul1'l'tl11ifll'j~ l1U Ufl1'i'tlfltl-3tllfWfl11111ua::lJ'j ~ ff'U fl n W 'tl-3'tlHfl 'j -3 11a~ 

'.II "'.II ..; '" "f ,. , '.II",... '" ....; ~ :- • "I 
'tl1-3t)t)1I 1ftelUfl ilf.l!111'tl1fl ~'IIU l~tI 'lf11ifll'j 'tl H1'tlfl1fllfffl 'j 'tl1lJ'l.J 'l':aJ'U'IIUfl el'l.J m'lf1fl &U fll'j 

u ft'iI f.l!111 

2.2.3 fllU'iJlt11101"'fll1fl~1I~iI'ty't'il'IJ8~~tltla 
... =!! .,'.11.....;... 1 '.II

Uflfll'jrTfl'l:J111a1fl'tl1U ~Uff~-3 'tlflU:Lflfl1fl'Ufl1111 ff1lJ1'i fI Ufll'j 11flilf.l!1111U'l~ 
'" 

fl1111ff111UfI'IItl-31Jflfla'~~-3U 
,." ~~'.II d • ..;"""f ......

ff lfla1'Uel'jfl (Stollburg, R.J, 1956) &~ &11f111111'HU11 1If.l!111'tlLfl~'IIUua:11ifll'j 
'" 

fl~UO'ilf.l!111UU U fla::fI'l.JVtl1l ii lTfl'l:J W:1U ft1:: 111 Umnfl1Jtl fla fll'j fl~lU0'11 ty111;-31,j111ijtl 'l.Jt1U fll 'j 

fl~uft'ilf.l!111 1,jii~'l.J~ elU~UUUtluua::' ,jl11u'tl~111 i;,~'U tll'ilfflT'lJfl el'l.J 111tl11 IT-3 tJ-3'UHflf-3 
~ ~ ~ ~ 

;rU~elU~',j ii U tl fl 'il1flUfll'j fi ~uO'ii ty111V-3~U eldt1'Ut)-3ti'1.I'j:: fl t)'U ~-3U 
AI ...

(1) lJ'j::ff'Ufll'jW'IIt)-3U~a::1Jflfla 

(2) 1~fll1::'t11-3ff1lel-3 
cl4 cv 

(3) fffllftfll'j W 'tl Uflflfl 
t 

1-3 flU 

. " 
(4) f1'ilfl'j'l'1IUa::fl1111ffU' 'il'lltl-3Ufla::fI'l.J niiflt)ilty111U'l.J 

http:ct~:-'.II
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. 	 q)Yl ~oo ql., 
l!11JfI l;itl1Un1 (2540) '~m:'1111 fl111Jffl1JTHl'UflT,mnilty'Hl'UtHU~flZ'lJflflfI 

· ... 'AI AU"fl~l-:JflU lJ lUtH~lfl 

(1) 	1iflll~1t;6fl '.f'h..lflTmnil ty'H1 

(2) 	ff~iltytyl (Intelligence) ~~ijff~iltytylijUU11~1J~'ilzunilty'Hl'~ft 
" " ,'" °1""" 1 1'~(3) 	fl111J, 61l1JW UH!.:J 'il VI~ZVl1 'H1fl~fl111Jl'Wlt11lJ UflllUtllJty'Hl ., 

(4) 	tJ1ZffUflllW'UflllU»'ilty'HTUU '1 

'illflUu1fi~'U fmlflflll flfl'l!l1"'.:Jmh1<U'1-:J~UffltJ'~11 fl11lJffllJll fli Uflll 


1'~ • ....x .... KA I " "" i
L1tI1Jty'Hl'U6.:J'lJflflflU~fl~1-:JflU'UU6gflUfl11lJ4 lJlzffUflllW 1~m1ZVll-:JfflJ6.:J fl11lJffU 'il 

"1 ".61llJW UH!.:J 'il UflzffflTrm1~fl61J 'U6.:JU~flZ'lJflflfI .. 
2.2.4 iUfl0U1un11ftFlUnUqJ'I11 

• tI 	 ., 

111.nfi~lfitl1nmju~6u1Uflllfi~unilty'l11 ij",.:JU 

" " " • t ..." 1iJ1' t .!tU1U1U61 (Bnmer, RG, 1969) l~fll'HU~'UU~6UiUflllf1'flUflilty'Hl n 4 'UU~6U fl6 
tI 	 J/ , t t 

(1) 	'liufi'flilty'Hl1fl u'liuil'lJfIfI fli'ufu.:Jlr lil~uiha"l IN<ity6d111ri U il ty'Hl 

t "A ~ t '" 1" . i .09(2) 	'UUUff1-:J'Hl1f111-:J6U tlJU'UUVI'lJflflfI 'lffl111J'Vt1l1t1TlJ6t11"l1Jlfl Ufll11Zflfl 

.09 _I " "" \I.:J lJ1ZffUflllWlf1lJ 
., 	 . 

(3) 	'lium1'ilff6Ufl11lJ\lfl~tH rl6Uil'il::~6UffU6-:Ji U ftfl'l!lW::'UtHfllli'~ 
., 

tJl::mVl'H~6Utlmltl:: lflHffrl-:J'U6-:J1U6'Hl 

(4) flllfi~uU~6UffU6-:J~ff6~fla'6-:Jnuilty'Hl 
"" " " " 0 t "''',1' t .!tflfl-W6lf1 (Guilford, J.P, 1971) l~fll'HU~'UU~6UiUflllf1I'Ulflilty'l11 'J 5 'UU~6U fl6 

JI JI tI 	 t 

(1) 	'liul~lrJlJflll 'H1JlrJO-:J 'liu~.:Jilty'Hl'H~6~U'VtU111Jty'Hlilufl'il'i.:J'U6':) 

tI 	 tI t. 

(2) 'liUflll11fll1::,.;'ilty'Hl 'H1Jlt10.:J 'liuiUflllTt'illlWl~rh ijii.:Jifl1rl.:JillflUffl1'H~ 

t i"~ .09 "'''' 1'~ c! ...(3) 	'UUlffU6UU1V11.:J Ufll1llfllJty'Hl 'HlJlrJ\I.:J flll'Hl11iflllUnlJty'H1c)N~HflU 

ffl1'H~'U6-:Jilty'H1Ua'111ff~':)66fllJliultJ'U6.:J1iflllunilty'Hl 
JI 	 tI , , 

(4) 'liU~11~ff6UNfI 'H1Jlt10-:J 'liUiUfllllffU6lflWcrlL'Yiel~11'i1ff6UNfla'Vttiil'~ 

'illflfllllffU611lflll unilty'Hl 1I1'VtU11Nfla'Vtti~'~iJ.:J 'lii'liNfI~\lfl~6-:J n~6.:Jij1ifll1 'ffU6ilty'Hl 

i 'Hli'ilUfl11'i1::'~NfI~\lfl~6-:J 
(5) ~UiUflllih'tJtJl::~flfi"'Hli 'HlJlrJO':) flll1111ifll'mnilty'Hl~\lfl~6':)'tJi~ 

iu i6fllff<U'1':)'H1111rt6'VtunU1'H~flllW~Lfluilty'Hlf1a'1t1f1~.:)nuilty'Hl~~hU1Jl 

Administrator
Rectangle

Administrator
Oval
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'" 
n"Unff (Wa1Ias, G, 1972) 1~n:nn)fl1::lJl1..1fl1111..1fl11ii~uA'i1ty"l1U 4 ;r1..l~f)1..I flf) 

(1) ,f1..l1~llJlJ 1~1..I,f1..l~~UA'i1tyl1l1iif)fli1tylil 11lJ11:IJ'Ii'f)lJal~fJlnlJi1ty111 
~ .: "d "i1
llJ1..Ifll111YftJ1tmJllJf).:J~1..I'VI,::un ty111 

tJ II • 	 • 

(2) 	;r1..l-Wmil1~1..I;r1..lYi~UA'i1ty111H1..I1Ilff1..11'f)f)n111'lfli1ty111111~.:Jfi,n'i'i1l~1..I '1 
'" '" '" 

(3) 	;r1..l1fi~fll111ii~111f);r1..l1'li'11,i1ty111 ~UA'i1ty111,::ijfll111ii~ '''l1'lJ'' ;i1..l'1..Iff1!f).:J 

'" 	 '" . 
(4) 	;r1..l~'i1'ffnlJ 1~\J;r\Jii~uA'i1ty111~'i1'ffnlJti1~f)U'lln.:J~\J1lffl1111n111~ 

'" " 	 1":: ... 1"::J! 	 &!I11fJ1 (Weir, 1.1., 1974) ~lff1..ln'll\J~n\J1\Jfl11f1f1UtJi1ty111 1 4 'Il1..I~f)1..I fltl 

(1) fl111::1Ji1ty111 L~1..In1'i11fl11::M11i1ty111flf)tl::11 i,;ji1ty111111001..l111i1ty111 

~U1(,'i.:J'Iln.:J111~n1'iW ffll1l1m::1J'IlnlJl'll~'Iln.:Ji1ty111~111ffm1..101'.iW~n1111..1~1,n~ 
... "i1 ~ .... "''' i1 &!I(2) 	fl1'.ilLfll1::11 ty11111J1..I01'.iYf'ill'.iWll1fl'.i1::11UtlnUfJ::ffl111~'Ilf).:J ty'l1l11'.in 

'" ~.:Jfflll;l~!11..1'1ln.:Ji1ty111 

(3) 	O111ff\Jf)nfl1'.iufi'i1ty'l111~1..I01'.iii~fl'\Jua::lff1..ltllin1'iufi'i1ty111'illn 

ffl111~'Iln.:Ji1tylil 
.... ,,~ ... d ... ..r.... "i1

(4) 	fl11 ~'.il'ilfftllJflaal'ni l1J1..I011n1ilJlt1f1al'Un~'Il1..l'l1a.:J 'illnfl1'.iun ty'l11 

'lnffl111~'Iltl.:Ji1ty'l11 
'" '" 	 '" fhi) (Dewey, 1975) 1~lff1..ln;r1..l~tl1..li1..ln1'iiiflufi'i1tyln11' 5 ;r1..l~tl1..l fltl 

(I) 	fl11til'111..1~'11 tllJl'll~'Ilf).:Ji1ty111 
'" 

(2) 	O11~.:Jffllll¥i!l\J011 Ufi'i1ty'l1l 

(3) 	'VI~a tl.:Jtl'~::11lJ'i1:IJ"'f)lJa 

'" ""(4) 	fl1'i11fll1::11'1ltl\ja 

(5) 	ffl11f1a 

ffm,j1..lri.:Jlff;lI011fftl1..l1'V1t1lff1ff~1ua::1'VIfil 1..1 lati (2545) nrlll1101'Hltl1..l 

'" ""'. &!I" ,".... '" 1:!':!11"'''i1 1 · '" n1'ifftl1..l1'V1tJ1fllff~'.i1l~~l;l.:J'I1111t1 flf) t1..I1..I 'I1\Jm'.w1..I flf'lnflflUn ty111 ~tlfll1..1n1::lJl\J O11f1~ 

mh.:Jl~1..I1::lJlJ fla~1~'ill n 01'i'Nn,:: 'lfl tIi ,",if m~ tI1..I ffl111'.i n~fli11..1"'11ni1ty111AH '1 ~1t11i011 

'" ii~n~1.:Jff:IJ111~ff:IJfla 1~tli~m::lJl\J011 fll111f ua::'r1n1:J::Al.:J '1 ua::Vilf111111'li'1 i 'ili1ty'l11if\JlIl 

.1 .....A ~"1 "i1 .... dlJ'.i::nf)lJfl\J1VWl1J1..I'Iltl\la \J01111n ty'l11 ~.:J.fI1Yf'YI 2.1 

http:I1\Jm'.w1
http:ty'l1l11'.in
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.olyt~ 2.1 m'W1.h~flfl1Jm~1J1Ufll·m~1I\}J'Hl (flUJ1'tilfll'.i, 2544) 

• ", '" ~ " ~~ iii. iii, '" ~(1) fll'.i't1ltll1lJl'IJ1 1lfl1JuW'Hl Nt1t1uW'Hl1l~~f1'1't1lfl11lJl'IJ1 1lfl1JuW'Hl 
u 'CU u u 

•• iiI'I _I d ~ • L't ~ •• 11) ""iii , "" 
f101'1tlfl'lU't1 ~Uu':i~lP1Uu\}J'Hl~l'1 '1 tlflu\}J'HlmlJl1f101,,:j ~':i lJ'lJfll,J'll f1U'lll1Jl,,:j 

iiI~ <:It ... A iiI~ l'iii iii (2) fllnl,,:jUNUUflu\}J'Hl11JUfll':iflPll'Wfll1'1UNUUfluUJ'Hl PlU 'ti'IJfll,J'll1l1fl 

~ d1l) "... ~ iii ", : d _I '" " "d d ,,'" :"
u\}J'H1't1 !Pll1fln~'H I1U'lll U'lJU't1 1 U'.i~flfl1Jfl1J'lJfll,J'llU'll~fll1lJ,'t11flU1'lJmfl1J1I\}J'H1UUU'll1 

'" 
1l1lJ111,,:j UNUfll':i't1f1'llfl,,:j tl'.i ~ flfl1J~lUfll':ifi'lfflJlJ~!lU fllm.J Pl1n't1 PI'll'el ~'H~ 'elm l'iJfffl1Jt1'll~ 

'" 
fI1'iJ':i lUtl,,:jUU 1't11,,:j'Ufll':itl':i~liJUN'llfll':iU~1IW'Hl 

" 
(3) fll':i nl'HUPlfll':i11~1I\}J'Hl1m~tl':i~,iJ'IJ N'll li'1'IJfll':i fl~iifl11~1I\}J'H1U'll~ 

_I ... • ""'" ,,~ d1l)" iii L't," . 11) iii iiI~ iii d "" 
u':i ~!lJ'lJl111iUflu\}J'H1U'll~Nfl't1 tPl\!fl~f1,,:j'H':i fI PlNflflO1,,:j!'.i fl1fllmflU\!!111\!fl~f1\1fltl'.i~'lJ'IJ 
• "I A1 I '" A .,AI, iii iiI~ A L't , • " ~ , • AI. d d iii" '" 
~f1 !1Jl1'O~UfllJ'.i1J1'WflUl u 'tiUflu\}J'Hlf1'IJ '1 'H'.ifl lJ mu\}J'Hl lJu':i~ff1JN'llffl'':i'iJfl~f1\1UflUfl'll1J 

, tll1,,:jUNuu~1I\}J'Hl'H~f1V'f1Ufl"1J ltl'l'ilfll1lJ'..rl''il1l \}J'H1'mj 
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(4) f11'J~n~ff61Jf11'mnihY111 ,rlUf11'J1.h~,iJUfI1'nnlJ'tI6'1f11mniJty111 F-I"f11'J 
., ., ., 

Un'iJi'!Jl11U"~f11'JAfliiu1~ n:IJ'tl,nh'lhh~Qtl~1f'tl'lilf11'Jun'iJty1111fl ~ ~6~~n~ff61J(i~F-I"tl';i::'VI1J 
• Q,I .c1 "" 
~6ff~fllJ' ''';: ff~' t1fl"6:IJfl1 tI 

Q ~ ,J. "" d t..c:t .Q QI~ltltl';i::1J1Uf11'J1uf11'JflfluniJty111'V1tl"l1:IJ1'IJ1..:J~U~::mU11:IJUU1f1fl'IJ6..:JUtltl1'J 
" ., 

fftllnl1"wri1Uff1:IJ1';iinh:lJ11flrlUUU1't11-3 lUf11'JUniJty111 i~ d11111JllJ fll'Jl ~tlfll-3U ~l~tI1~U1 

:: "'" .,."" !'it A <!II.., .., '" '}J A .,.::'lJU~6Uf11'JflfllltliJty111'IJ6'1ntl'J :IJ1ff'J1..:JtlJUtm6'1:IJ61fl'VItl1:l~f11'JflflUf1llty111 LU6'1~ltl:IJ'lJlJ~6U . ., 
iii,n~u t<U'11t41t1 ff1:IJl'JOU11tJtJii,j~'~ U,,::iifl11:IJfI'J61JfI'l:IJ'liu~6Uf11'mniJ ty111~1'1 ~ 1l1:IJ1::ff:IJ 

" . 
t11J fl11 :lJff1:1J1'J O'IJ6'1Um~ tlU 'J~ jij1JiuiJ1i tI:lJfftl1:l1iJii 5 

.. 
2.3 ~1'Ul~l'Jnlnl'J1f8~ 

.. 
Clt,Q,I ~4 " Q,I 4 n'" '" 2.3.1 ~1'U1;)l'J'Unl'J1'UtHn1.Jn1:::1.J1'Uft1·UI8'UU1.J1.Jf.J1.JU.n:::111fl1UJl 'U1'111fnJ 

tllJtl1'J'JW 'n"611:11 (2549) 1~fftl1:l1t~tl1t11J tl1'J tmtl1JrVltl1JF-I"'lJ6'1tl1'Jff6lJU1J1J 

ff1Jlff1::111f111 :lJf~ tll'Uft1'Jt~ tlUU1J1J11:IJi16t11Jtl1'Jff6lJU1J1JtJtl~~ ii F-I,,\9i 6F-1mf:IJq'VIi'VI1-3f11'J t~ tlU 

tm:::fl11:IJff1:IJl';ioluf11'Junilty1111'1f11flii 1~6..:JF-Ia~.nwcti'i1i~'J,~tI:IJ 'lJ6..:JUf1I~tlU~lJiJ1itl:IJfftl1:l1iJ~ 5 

'n1J'h F-I"ff:IJ q'VI i'VI1'1f11'J t~ tlUl'Jf1tflii U"::fl11:IJff1:IJ1';iO 1 U tl1 'J U niJty111 'IJ 6'1'11m~ tlU tl~:IJ'VIfl"6~ 
. " " 

~-3tl'hmilJfl11Jfl:IJmh..:Jii'l1t1d1tity'VI1..:Jffil~fh::~1J 0.05 'tl..:Jih'n'J1::tl1'Jff6lJU1J1Jff1Jlff1:::111f111:IJf 

ifltl1rnff6lJ~tll'Uf11'Jt~tlUU1J1Jl1:IJij6trlUf11'J11lfli6f11ff1Rum~tJU'~~1:IJt1U6f1tJ'Jlt11Utl~:lJd6tJ 
A A."; "..; 11) " !!I "." • '"A. A0 '" 

t'n6u"mlJl:ltJUfl11:IJ1'V1 ~fl ~ltltlU t11Jlff1:::111f111:IJl'lJtNU~I:l:: fI U U1:l11! 1:IJ1'J 1:IJ tlU 6f1lJnm'n 6 

'" A 1 " A 1""'''11 0 1"..,.,. 1 " 0'J:::fl:IJfl11:IJflflt'n6U1tfflJ6..:J1U l1t'n6U ~ fl'J1Jl~1tJ 'VI1 l1um'JtllJ flU!;l~'I66tl~1:IJfl11:IJff1:IJ1'.iO 

'lJ6~U~I:l:::1Jflfll:l '~';\1JU1'tltl1:l:::f11'.ifl~ f11'J 1f1l1~F-I1:l UI:l:::f11'Jl1fln:::H 'ih1M'f,)tltl1nlHllJt{JUtl~:IJ 

'ti1t11R1J'.i'.itlltl1f1'1lJR6'1t~tJlJtrlut1Um'lUI:l:::ff~tlfflJ1U 

mii«:: 61\1 (2550) i~fftl1:l1tfltl1t11JF-Ina:IJq'VIi1Uf11'Jcrtll!1'Jf11fliiul:l:::fI11:IJffl:IJ1';iO 
1Uf11'.iflfl6dl~1~1'JWtylW'lJ6..:J'I1m~tJu~i~11Jf11'.i,)~f11'.it~tJufifltl1fltJ"1J1Jf11'.iff6lJt'1J1Jff1Jlffl:::111 
fl11:IJftJ'J:::tl61Jtl1'.i'~mmF-lUN~:IJiU:IJ~ 'n1JilF-1"ff:IJq'VIi1Uf11'.i,~tlUlfliiUr;t:::fl11:IJffl:1J1'.iO1Utl1'.ifl~ 
6dl'11~1'JWtylW'lJ6~Utliitlum'..:J'~f1Jf11'.i~~f11'Jt~tJuf~1tJ1{)~tl';if11'Jff1Jtff1:::111fl11:IJftJ'J:tl61Jtl1'.i 

,'UtllJUF-IUN'I:IJi lJ:IJ~ ~..:Jtl':hrl6Ul~tJui~11Jtl1'J,)fltl1';i'~tluf 6dHiiUtldlrlty'VIHffil~~'J~~1J 0.01 

" " 'tl..:Jilt'nn:::tl1'J~flf11'Jt~tluf~1tJ1{)~tl';if11'.iff1Jlffl:::111f111:IJftJ'.i:tl61Jtl1'J1'lJt'JUUF-IUN'I:IJiU1I~trllJtl1'J 

,)flfl ~tl';i'J1Itll';icr tlufl~mll'lJUm; tJU1{J UijUVtl"l'1 U m~ fJUiiri1U~1111lHn'JtJii,j~fl ~tl';i'J1I ii f11'J 

. " 
'mmtJ~tJufl1111f'i1:IJt1UUI:l:ri..:Jtff~1I1Riim~fJUff~1..:Jfl1111f~1tJ~Um'l~1l!tl';i:::1J1Utl1'J'liU~6U6cil~ 

t{JU1{)~tl';i 

http:n1JilF-1"ff:IJq'VIi1Uf11'.i,~tlUlfliiUr;t:::fl11:IJffl:1J1'.iO
http:flU!;l~'I66tl~1:IJfl11:IJff1:IJ1'.iO
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VlqJqJl 1.'1il~ hfynu (2550) 1~fffl1:l1fll·.n;wnn'tifl1:l~fll'Jfi~mh>1ij1il1'IWqJ1W 

Un::::Nnffllt)VliVll>1flTH'itlU1'lfl1flij 'UV>1Um'itlU'iuiJ1itlllfffl1:l1iJ~ 5 1~tll~fl'J::::'U1UflTH'itlUf 
~ sJ I Q,I 4, Q QI ~ I.QQ Q,I J 

U 'U'Utl 'Ul1.'1l::::'H lfl111l1 ....'U 11Um'J tlUll Vlfl1:l ~fl1'I fl~ VtlH1l11l1'I W qJl WUn::::fl:::: U U U Na1.'1llt)Vl1i 

Vll>1fll'JL1tlUFhuLflWcyffl1'ItI'J::::liiufvtln:::: 70 l~V>1 'UV>1U~>1 'UV>1ma1 Un~Un1.'1 fi~li1ufvtla:::: 80.00 

o .., .J!'it ,.l ".... .., 12 "'1 "}!.c$ '" '1.c$"
84.00 ua:::: 76.00 ~lllnl~'U VlllJUl'lfUUl.... 'Jl::::Fj11lt.1 ?1fl'J::~U L'H~l'JtlUlfl~fl111l1.'1'U Lilfll'Jl'Jtl'Ul 

1l1fl~U~1tl~VlVlflUfl~1>1 '1 l'lh! 'UV-3il~-31tlm.... ,fufll'Jth'J1ilUa::::fl'U'H1~1i'vnflilfl'J'J1l~1-H'Ufll; tlU 

" !'it ,d....c$ 12 .... cI .I.J .... cI d .., ..." 1"'"
Vll-31UlllUflqll tlNUfll'itJU ?1U1.'1~-3fl111lfl~mU unm1Jatl'Ufl111lfl~mUt)f-3fl'Uua::::flU Vll mfl~ 

fll'J'lbtlntavilu'J::'H'l1>1Ufll;tlU~l'i tlUlfl-3 tlluflnl-3 un::::l; tlUflVU fhi Hl~11 ilLif V'Hl~l;tlU1l1fl 
,J.;J .l"''''.c$'''' ~"" l' ... d'c1 ...........
tl-3'UU U'Dfl'illflUUfll'JtlUll::::llVlfl1:l:::: Ufll'Jtl'UflU'UV\la ~tlN1UVll-3VUl~V'j!U~ 11'Jff1'J 'HU>11.'1VVillVi 

d " 1}!A ,.... ...".J", 91 c1.... .J A 91 • .::0 

t)f>1~V-3 'D1ill'JW qJ1W Ufll'JVi1l1'JW llnVfl'UV\l nVlll'U VlYI 'il'ilH1I1flVl ~~ lVi'DU1'UV\lnmnlUU 

o 1 " A 'I 91 '" 1".., ""....c$ ... 1~ ....1l1Ull1.'1UV 'H1ViVU'l LU11'D>1l'JtlU ~'J'Ufl111lI~1tl Ufll'JtlUtl>1 ~NflVlfl1:l~fll'JVVflU'U'Ufll'JVI~nV-3 

A :J!i1"''':21 d "'.... .l. 1~"".c$'" 1lViV'H1UU1V11-3un qJ111'H'JV'UV1.'1-3n tl t)f>1fll'Jil~flilflnllU'U'UUil ~'lf1U '\1U m'J UUlfl~fl111l1.'1U il 

A:::l 1 QQ 

fll'Jfl~Vtll>11l1il1'IWqJ1W 

fl;1JqJ~lll 1 'illlfl; un::::i1J1l1fl'JW Vtll-nVlV-3 (2553) l~fffl1:l11~{J1n'UNafll'Ji''1 

fl'ilfl'J'Jllfll'Jl;tlUi 1~'D-3 iU1i::lflij 4uiJ1iUllfffl1:l1iJ~ 4 1~tl1f1fJi'fl'Jfll'JU'Ul1.'1l::::'Hlfl111li (5E) 

~11lil'UUNUN-31l1UllA Vi'U'h Ufll'itluijNnffllt)VliVll-3fll'Jl;fJU~fhulflwCli'fvfJn:: 70 ~U1t1 ~1'U1U 
34 flU fi'1li1ufvfJn:: 80.95 Um;fJU~'liFhulflWcri' ~lU1U 8 flU fi'11i1ufvfJn:: 19.05 i-3iflVi'Jl:::: 

fll'J i'~ fll'JI;fJU rr'1 fJ 1~lfJ i'fl'Jfll'J U'U 11.'11:;11 lfl111l ili1u fll'J i'~ fl 'il fl'J 'J1l ~1fIuufl1'i fJ'U li1 'U fflflqJ 

fi-311.'1~1l1H ~l; fJU fl'U Vi'Ufl111li~1fJfl'ULV-3 ll'uflVUm'i tlU1.'1lll1'I\ll~ fJ'I.J 1I1UlIA1~'Ha-3 illm'itlU 

'i.l'Ufl'J::::'U1Ufll'Jl'itlui1uu~a::::UNU fll'J i'~fll'Jl;fJU i 1 ~tlUm;uu1.'1ltl1J1 ullfl1~u~11hu1 Ullfl 

A ~ .c$!'it '" 1.... " A • 1 Ad.., '" 'I .... d I'll
1Ul'JV>1'UU 'l1l11'UfJUlllUUN'UN-31l UllflUn~111fll1'lfVll'J~'H11-31l Ull~'\1U-3fl'U'Dflll t Ullfl'HU-3 '1 

Q .a49/1 '" "'14Q jIQ.' ""nt1l1::1.'1ll llfl111lfl'J::::~V'JV'JU Ufll'Jl'UtlUUNUN-3ll Ullfl lfl~fl111l'1f~11lU ~Un11.'11tl>111l 1'111 'i.l>11tl 

A" ". 191.1 ... 1 ' .... ~ '" .., ... 0 .J
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.... " . 1!II", 1 '" "'" A 1 "'" ... " . !II"'"f101l .... l1f16'i'lSltJff6U fI'iUfll111ffU 'il'illflUfll'ifJU lU6-:J'il1fl UU'YIl'itJUrW:u ....11f16'i'lSltJffoUNl'itJU.. 
" .cS ... IAQI QI JQ,I.c:t t J .A"4 fJI .. AQ.I.Q.Q A ~" 
f16-:J1I1J{lff:u ....Uti flUU'YI1'i tJUf1f16~Ulet10V1'1 f161U O-:J Fjl'i tJU 'il:': f10-:Jet'l1l 0 11 {lU fI fI fill fI 'i1:':11 '\I 0 \I fI 

" 
111Tllf10U UfI:.:U~llty111~ltJflUm-:J UfI:':' UU'YI1;tJUfl OlJ-l1l1f101'1iltJffO'U UUm; tJUff1111'itlfl~U1 U 

.1 ..; !II ~ 1IJ !Ill 1 .""'''''' 0 eS o,!II "" "'" ~nl !II'"QI'YIU'YI1U1U0111'Y1f10'lfll'iflfl1l1!f1 fltJ lJlJ'\IfI'il1flfl 1I'1'Y11 111M\fll'il'itJ'U';j rtfl 
'" 

!II.... 1IJ !lieS ..; '" QI "" A
'lSty1h11il C)$O'U....1I1tJ (2550) !rtf1flllllfl tJlflUfll'i ....81'U lfl'ilfl'nlJfll'i'YIflflO-:J l'iO'l 

fll'i'YIflffOUfl11111~'Ufl'ifl-11Jff'\lO'lffTHflii'U;S1f1U'i:.:'ih1Ulf1tJ'ri'flu~lfllf101' ulfo-:Jiiu ....U11 

. "'" ,if' d QlCS ,SI' ~ 9J " Nflfll'i'YIflffOUflO'Ul'itJU l1fl11\l fltJ 8 UfI:':Nflfll'i ffOUl1f1'11'itJU l1fl1lU!:ItJ 11 111 fl'\l OffOU 20 '\16 

d c:v.c:t 0 .c::t J G) d.ct Q.I.cS 0 .c::t ~1f1tJlJUfll'itJ'U1I1U1U 22 f1'U lJNflfI:':UUUffOU~'1'\1U IU'\IW:':'YIlJUfll'itJ'U'il1U'1'U 8 fI'U lJfI:':U'U'Uff6Ufl1et'l 

'il1flfll'ithnllfll1lJff-:J....6 ''il'\lO'l~l; tJU ....U11 iifll1lJff'l....61'ill~tJlnulumJUfll'.iffOU 1'YIfI'Uflfll'.i ff6U 

fll'.iihhU'S1l1lUfll'.i 'YIrtfl6'1 Ufl:':~l; tJ'Wff1111'.iilU1f1l111{1ulri'l'UY1f1U'i:':<i111U 1 ~ 6d''U '.i :':~U1I1fl 
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tI tI tI •• J 

i~uL'W'i1::1un'ilfl'inJfll'i'rlfH'~Huli'lufll'i'hLml~Q~hJ;iijlu,",v~(iullijvd'iv1Jil11-ll.f1UL;f-3 

i'rlmfflff~{ ci-3Li'lUf11'intluf'il1fla-3'iV1Jilua::il'flntlUff1111'itnl1fll111f~1~ihn.f1u;i~'lh::tl1U'fl' 
ftfl~ flui (2550) 'fl'fff1lJ1L~tllfl1Jfll'i<Ofln'ilfl'i'illf11'ii1C1Uf11'iffVUL~V~ fl'ifl-L1Jff 

'Q,lA.ad, tI 91 Q~'JJ "Q
1fltlf11'iffVU1J'itulf11'i 'W1Jl1 Um'itlU'rIN1ULfltuCVlfl::UUU'iVtl1:l:: 70 flflLUUJVtl1:l~ 58.82 fl1Ufll111flfl 

'UV-3il'm;tlU~Vf11'i <Oflfl'ilfl'i'illf11'i L; tlUflU ffVU L~V-3fl'ifl-t1Jff 1 fltlf11'i ffV'W 1J'itulfll'iLL1J 1J ffVfl U 'rI'i fl .. .. 
1 fltlfl1'W'i111'W1J'llil'm; tlULitU~lt1fl1JflUffVUU1J1J1J'i tu 1flUi u'i::~1Jfi1I1fl i-3uL'W'i 1~ flU ffVU 

J~ dOi" ....... J J. ,
,~ Q,I .Q

U1J1JULU ultJU1J1Jf11'iffVU'rI'rI1 'Hum'i tlU fl Hfl'rlfllJ:: fl'i~1J1U f11'i'rlH1V1 mfl'l ff~'i1I1fl'UUfll1fll'i 

,;tlUU1J1JL~ll il'm;tlu'fl'11Jf(i~fll111L~tll.jj'V'Ifflliu;'UV-3L~V-3~L;tlUfl1JLrV-3gu "llu;i~tJ'i~'11U 
00 " "4 9J .ct Q,::i ;rei d' Q," ,"4' · 1'rI11'HfjL'itlU~V-3fll'il'itlU1 fltll1iUVfl L'Wn::L'itlU'Ilti ff'4fl Vff'i:: flUfffl~VVflU1:l~ flllfflU'i111 U 

11 fl n 'II fl 'i'i11 

Q,I Q.I' J .c:t Q.c:$ Q tI" Q .c$ • OJ Q,I 

fll'i'WWI U 1N1:l ffllt')'rI1i'rlHfll 'ill tlU U1:l~l1i fll'i'rlH l'r1tllfl'lff~'i fllt1 L 'fIflU fl fll'i L'i tlU 'i111flU fl1J 
• II. ., 

1flH-31Ui'rlmfflff~{ L16-3 fl'ifl-L1Jff ffl'H11Jil'm;tlwiuiJ1itlllfffllJiu;i 5 'Y'I1J-hil'm; tluij N1:lffllt')'rIi ..... 
Q Q,I ~ • I d; t q Q.I 0 QI QQ QI Q ~ QI do" 

'rIl-3fll'iL'itlU'H1:l-3I'itlU ~ '1fll1fl6U LnlU VtI1~lIUtlff1fl ty'rl1'1 fftlfl 'rI~UL 'W V~'iI1fl flU 'II flfll 'i L'i tlUl 

fl'1tl!'rIflilflf11'illt1U1111flULi'lUf11'i')flf11'iL;tluf~i,",il'mltlU'fl'ij~hU1111'1Jfll'i11JNfl'lf61J~6~UL6'1 
U1:l~~6fl~1l ijf11'i6iltJ'ilt1Ufffl'lfll111flflLituijLtJl'Hllltl1111flU ijf11'i'lbtlL'H~t)flU ih',",il'm; tlUUi-3fl'h 

'fl'';lt1L'H~V1 Hf11'iIV1 1 'il iriil'm; tlU~vvufl"h 1 fltlijfll111I"hLntlllflu'Ut) 'Ifl ~UUUN1:l::N1:l '11U flnll . .. q 

ijN1:l1ivfflll;ffl'Ufl~ll il'm;tlun!; tluvvuijU'i~~-3li'Uf11'iL; tlUll1fl;iu ri1Uf11'i,)flf11'iL;tluf1flV'~ 
"" 1 ... .I i " J J.. d, ,p...0 Q,I d QI

fl'ilfl'i'ill flH~lUl'r1V1fl'lff~'iff1111'itl'rll 'HN1:lffllt')'rI1i'rll~f11'it'WU ~-3'U U AU V-3'illflU m'i tlU 'il~ ?l'i 1J 

", A "" d J!! "" , 0 1 QI"'~ ....fll1111 ULU V'H11'l11'illflf11'ifl'fllJl"lUfll1'11t)\!1:l Uf11'i'rl1 flH-31U U m'itlu flHfl'rlfllJ~fl'i~1J1Ufll'i 

... .I , ,. ...."QI ".. 1 
'rIl~l'r1V1fflff~'i U1:l~'rI fllJ~ U f11':i Uffl~'H1fll111111fll111ffl111'itl Uf11':itllV [J~ f11'iI'i tl'Ul'116~fl'i~1J1U f11'i 

" lI!<I " • " UflUty'Hl'tJi'l1lUf11'iLtflutytnOu "l 'fl 

'il1flfll'ifffllJ1'11Ui<Otl~L~Vl'1i'6~fl1JflU<Oflfll':iL;tluf !rt)~ fl'ifl-t1Jff 'il~!itu'fl"h 

ijflU <Ofl fll'i !;tlUffl'lUl'rlflilfl ~'H1:l1fl'H1:l1t1 U1i1:l::!'fIfl il fl1iH "l ~lU 'lh (J i '"' il'm; tluij N1:lffllt')'rIt 

Q Q,I 4 d • Q 4 QI d 9J' dQ ~ "do ".c:i
'rI1'1 f11'iL'i tlU'H1:l'l!'i tlU ff~'UU iUU~1:l::L'rIflUfl 'H'i t)'i tJ U 1J1J f11 'i'ilfl flU! 'i tlU 1 191 1-3fl11 'rI-3'U Vfl U1:l~'U t)! fftl 

~ ~ ~ .. .. 
U~fl1il'1flUVVfl'tJ ;iut)dfl1JU~1J'rI'Ut)'1fl~lIilmh~il'u "l . , . 

...... ........ iI '" '" .... iI 4 iI 4 

2.3.4 ~lUl'i)fJflmfJl'11B~fl'Um"H)Vlf111!·n.lUlu'U'Ui:J'Uun::'I11f111tll !1V~ fl1V1-!'lJi:J 

i'l':i~l ff~'l!tyUll1, fflI,j~ ,",1[Jl1tlth U1:l~V~tlflt ff'lMffh (2552) 'fl'fffllJ1L~tJ1fl1J 
f111!mV1JlnCl1Jfl1111ff1111':itliUf11'iflfliLfl':i1~M N1:lff1lt')'rIt'rl1-3f11':iLltlUfl~lIfn':i::f11':iL;tlufi'rlV1fl'lff~f 

, 'JJ, I 

L1 t) -3 fl'ifl-L'Uff U1:l::L'il~fl~1it)f11':i I;VU Lflij'llt)~il'm;tlwiu iJ1itlllfffllJll1;i 5 n'fl'11J f11':i L; VU f 
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" .
Utltl1{].omtll~11Vuf 7 .uU tll~{;vufutltl KWL ua::tll'n1vufutltltJfl~ 'WtI"hufU1vuiii~vuf 

" Utltl1{].omtll'H1vuf 7.uU 11VUfUtltl KWL ua::flTn1vufutltltJfl;j 3Jfl111Jffl1J11()'UflUflA 

1tfl'S1::H Haif1Jq11i111.:J tll~11vu ua::t'iJflfl ;jfitltll'j11 VUlflijUflflfil.:J t1Utl~l.:Jijumh tiqJ111.:Jffo;j 
, t II ~ 

ih::~tI 0.051Avufll1vuiil1VUfutltl1{].omflUt1vuf 7.uU ijHaif1Jq11ii'l1.:Jtll'jt1Vu~.:Jfl"hufll1vu 

~lltlUfUtltl KWL Ua::ijfl111Jffl1Jl'j()iUtll'jflA11fl~1::H Haif1Jq11i111.mUl1tlU Ua::lilflfl;jfitl . ". 
fl1111tlUtflii ~.:Jfl"hUfll1tJuiil1tJufUtltltJfl;j Utlfl'iJlflUUfll1VUiil1tlUfUtltl KWL ijfl111Jffl1Jl'j() 

• 1 JI JI 

'Ufll'jflA11fln::H~.:Jf)"hUfU1tJuii11tlUfUtltltJfl;j tl~HiiUV'i:htiqJ11HffO;jii'j::~tI 0.05 i.:JU 

.,. '.II '" '" 4 '.II : 4: SI... '" 4 A SIl'W~l::tll'j 1'1 tlUlutltl1{]'iJmtll'j 1~VU, 7 111..1 1JlIUfltlUtll~fln'iJfftltlfl111Jl1A1JlItl.:JUfll 'jVU1'Wtlhi . . 
QI d ~ ~ ,,~ , Q.I A"" . 0 ... I • .)' •.c:S , ".c:l4 " 

Ufll'jtlU t'lffl~tltlfl111J,lA1J Utll'j'iJA'j::1t1t1t1ff.:Jl'S1 t'H1J Ul lJ~tll'jtl1V ~tlUfl111Jl111Jtl~Ua1 ua:: . " 
,s1t1"tl.:Jt1Uhi',rlflAUU1flAHA'WalA -vh,,rltltllffn'iJ::lflAfl111JV mjlltl.:JufU1 tlU\!fl~tl.:J1J1fl;jU 

ttl HaR ua::fffltm ttfl11J'j (2554) 1~fffl1Jl1~tl1t1t1tll'jlvi1JHaif1Jq11i'm.:Jtll'jl1t1U 
4 " d" ~ A ",d A 1 4~ ... 1 0 QI ,QI

l'jtl.:J mA-11Jff A1t1"Atll~1~tlUl11t1Ut1t11ffl::;111~111t11f1'lff~'j111'1ftl1J V,:jfltl'lf1fllJ~::'iJl1U 'Wtl11 

ufll1vumj1Jlri\l fl~1JtJl'lJflal\1 11a::fl~1J6tluiiHaif1Jq11i11Htll'jl1tluml\l11VU~\lfl'hritlU11 tlU 

" tlth\liiumhtiqJ111.:Jffo;j lAtliifil p ~tlVfli1 0.001 i\lffl1Jfl~1J ua::'iJlflflU11Afftltl~1t1filffo;j 

ANNOVA 'Wtli1 Ufll1 tlU fl~1J1ri\l11a::fl~1JtJllJflal\1iifl::;UlJ Ufl111J~11'H~1111\1Haff1Jq11 i~~ fli1 

fl~1J6tlUtl~l\1iiumhtiqJ111\1ffo;j lAtliifil p 1t1lJ 0.045 ua:: 0.044 ~l1J',hy;'lu ffl'Hi'tlUfll1tllJfl~1J1ri.:J 

iifl::UUlJfl111J~11'H~1111.:JHaif1Jq11i11iuflflfil~'iJlflflq1JtJ1Uflal\1 (p 0.826) ua::'iJlfltll~11fl'jl::H 
Utltlfftltltl11Jfl111Jrt.:J'Wtl''O 'Wtli1UfU1 tllJijfl111Jrt~'Wtl' 'Ofitlfll'j.oAflU 11 tlUf~1t1"1tAfll~11 tllJf 

Utltlfftllffl::111.:J111t11ff1fffl{~14tl1Jlt1\1t1t1;S1~tJ~::~11U tld'U'j::~tl1Jlfl vr.:Jrl'1'W'n::fll'j.oAtll~11tluf 
~1t1"1tAtll'j11 tlUfUmJfftl!ffl::;111\1111t11ff1ff~{~14tl1Jltl.:Jt1t1;S1~tJ'j::~11U !illJm::tl1Ufl1~~ri.:Jtff'i1J 
, '.II.... 4 .,.... 'I '.II SI '.II 'JI SI 'JI", '.II".., 'I 0' • 
'HUfll'jVlJ1Jtlff~:: tUfl1~flU'Hlfl111Jl ua::fllJ'W'lJfl111J1A1t1~1J1tl\ll'i1flUflUty'H1 tlJfftl1lJtll'jW~l.:J '1 

~'WtI~1t1~lJltl~~flifl1J::m::tl11JflUfifl~11Jfil.:J '1 f.ofltllni1~llJtl{h\lt~lJ'j::tltlua::ri\ltff'i1J,,rii 
... ,.J d " 'QI • 0 , ""..c:l 4 ,.d cI "1' itQ •A

tll~uafllu~WU"VlJl~11JflU'j::'H11.:Jt'WtllJ 111 'Hfjl'jtllJlflflfl111JfflJ 'i)1111:::1'j VlJ1 1Jlt1Afl111J11J tl 

• .,. SI '.II 'I 4" 1'.II' "" " 'HUlt1 ffl1J1~m~tllJlua::t1l1 ~'i11Utlm A\llVlIlJ 

Aker (2005) 1~fffl1JltJ~::ff111im'W1I~Hl tlUti tlfll'H1 vu futl'lJ iitltffl::'Hlfl111Jf 

(5E) ~iifitlfl111Jl~1''i) 1~tl.:J mA-lt1ff 1Itl.:JUfll1tllJlmAfftllAtIlmVtlttitltlf11Jfl1'jfftllJtlfl;j Hatll'j1.otl 

'Wtli1Ufll1 VlJflq1J11Aatl.:Jiifl111Jt~1''il'U1iftl'Hl t~ tl.:J mfl-ttlff u~flfil.:J'i)lflfl~1Jfl1t1fJ1Jtl~l\1iiUVffltity 

111.:Jffo;j lAtJufll1 tJlJih'i)~fl;j~~fitl1'1fltflii ua::iiifl1J::m::tl11J fl1'j111~1i'ltJ1f1'lff~{ff.:J fl'hufll1 tJlJ.. 
~1~i'tI tll 'j fftllJ 11t1t1tlfl;j 
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1l1flfll'jfffl'.Yl~lU1iv~1~V1o\16'Ul1J Jt1J'h fllliY>lflllilUufu1J1Jffmrn::'t'llfl111Jf 

o 1"2 4 
"""" l' A A 1... 0(5E) 'nl 'H~llvufl'11JllOfl'lH6~flfl111JlY>l1V9IU l6~ Y>lVN1U fll ::1J1Ufll1flY>llJt6'nlfllll'lf61J V~ 

.I 1 ' A.d.dl ""'!:it" n '..s '" .! 'I" • ~I'" "'...lU6'Hl UIl9lt:l::ll6~'nfffl'.Y1Ut:l::Ul1J11lY>ll1JU~flflll1Jl 'H1Jnl'Hl1J9IU16~ U6fl1l1flUfllllY>lt:l~1J6lJ{)1J9I 

~1V9IU!6~ vnhlM',rfl ilvU lflY>lfl111JfI''4flfl'U1UlUfll'lilvufri~Nt:I lM',rfl!lvuijl1l9lflfl~tl~611vu 
~ ~." 1 " "'.... 4 .., 1 ,,~ .dI"...., .dI 1 44 ~ 

Ut:l::'nl 'HNt:lfI'1Jq'nti'nHflllllVUUt:l::'nfl'.Y:: UflllUfllJty'Hl1J~'tIU ~1'iHl'lH1Jfl111JfI'U 'll'nnfl'.Yl 

.., '" 4 .., "~A 1 1"~I"" ..,.... ~ 
Nt:lfI'1Jq'nti'nl~flllllVUUt:l::'nfl'.Y::fllllmlJty'Hl ll6~ fllY>l-l1JfI' Y>lV 'lflJ!J1J9Iflll U1J1J"" mfl'l::'nH 

~ . 
1'nVlfflfl'91! 'tI6~,rmlvwifuiJtiV1Jfffl'.YiiHi 5 
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tJ'rl'rl'" 3 

""'''' 0 "'" "'" IVlfiAll'U'Ufl11lilfj 

'1 "" .... 	 A .... ....",f "" .... iI~ A
lUfll'J1 ~V lH)'I fll'J'rH\IU1Nl1fflJq'YIli'Yl1'1fll'J1'J VUUl1:'YI fl1:l:fll'JUfllJty'Hl1H)'I m~-llJff 

" . 
1~v'~1.J~,j~fll'JUlJlJi1lJlffl:'YI1'11'Y1Vlfflff~{ dl'Hi'uum~vu<iulJ'liVlJflfl1:l1i1n 51Hl~V'\.J'i!1J'Wl1 

" 	 " 
1'Y1Vlff'J'Jrl fJ~v'~~hl'UUfll'J1~V~llJ'liU~flU~'Iil 

3.1 UlJlJUNUfll'J1.uV 

3.2 1.J'J:'lflmUl1:fl~lJ~1mh'l 
A <!I d"lli!<l d iI 

3.3 	 lmfl'llJfl'YI &'If LUfll'J1fllJ'J1lJ'J1lJ'lJfl1q!11 


iI A <!I d"l ~ "" ....

3.4 fll'Jff'Jl'11mfl'llJfl'YI L'lf LUfl1'J1~V 

d iI 
3.5 fll'J1fllJ'J1lJ'J1lJ'lJfl1q!11 

... ..,
3.1 UlJlJUN....m 11,UI 

jIQ .... 'iI. 	"" "" .... 1 "Iii
~1~V ~~11UUfll'J1~V ~v L'lfUlJlJUNUfll'J'YI~l1fl'lUlJlJ One-Group Pretest-Posttest Design 

" Q,I 	 .QQI QI ..c:I 

~'IUNU fll'J1~V~'IU 

(3.1) 

1rlfl T. 1m: T2 U'YIUfl1'J'YI~fffllJrlflu1m:mt'l'~fl1'J~~fl1'J1~VUrr~V'.mJ~,j~fl1'J 
UlJlJi1lJ1ffl:'YI1'11'Y1Vlfflff~{ ~llJi;h~lJ 

x U'YIU fl1'J~~fl1'J 1~vu!,l~v'~1.J~,j~fl1'JU lJ lJfflJ! ffl: 'YI1'11'Y1 Vlfflff~{ 

" .
1'J 'I1~ VU'l!lJ'W111'Y1 Vlff'J'J rl fllUlfl'lJ'Wl11J~ .u'l'H1~~1U 'YI{ dTUfl'llU1'IJ~Vjun fl1'Jflfl1:l1lJ'1iVlJ fffl1:l1 
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3.2.2 nqJJA·Jt)(h~ 1~Ufi irmlfJlA~lA,j1ifJlJfffnl1il~ 5/1 h'U1tJlA1lJ'tH11f1fJ1ff11fl 

61Lfl61lJYUI'lJl ~-3lf1fttl~lAf1{ mfHltJlA~ 2 il flTiflflll1 2554 ~llAllA 31 fllA ~-31AlJ11ftfJfll'nil6fl 

UlllWil1:i:,H (Purposive Selection) 'il1fl11l:i:'Jf1fll 

f111H~ 3.1 UNlAflll~ftflllllfJlAf~~ftfll'HlfJlAlftfJ'''116,:r~flllUllllfflllff1:i:m-31f1fJ1ff1fffl{ 
A 

n6-3 mtHllff 

.Ii ... " IUtl'tfl/iIl1:i:m111rJul tl.... ....... ... .... " {jtJflnl1UtJtJiItJliI1ZYlH1Y1fJlftliIfl1 il1JJ~ 
1. ~h..l~lfllflO{d1lfi'll fllft-Illff ' " Q Q " - fllllf1fl1 pH 'tlO-3ffTi'ilZ'il1fJftlfJO'Wftlfllfl61 

d1lfi'll mft-Illff 

AQ rf 41".ct
- 6UftlfllflOl'il1fll't'Jf Ul'l6-3flU 

4 

,jQ~ 4 
2. ijmtJ1'tl6-3mftlfl6lllff 

fi'IJffllll 1-3 'JfUft 

- 11~mfJ1l:i:lf11-3 HC1 fill Mg U'ilZ Zn 

- t1~mtJ1l:i:lf11-3 KOH filll'illf:i:'Jf{i~¥h~ '1 
2 

3. t1~n~fJ1 '81ftl ''ilCVff - t1~n~fJ1'81ftl''ilCVff 2 

4. flll1l'lIf1lflmft-l1Jff f11l 1 l'l1f1lfllf1~ftfflJ1J'il'tlo~11iln~rnmft-l1Jff 

" 
'" , 0 '"- f11llf1l0fJ'ilZ'tltH CH3COOH U'W1fflJff1tJ'1f 

'" '" ...... '" : 1 '" - f11llf1fll1lJl'tllJ'tlU'tl0-31f11lJUClt1'WU1N'il lJ 

5 

5. 6U~lfllf101f11l1f1ll'llfl - 6U~LfllflO1d1lfi'llf11l1f1lf1lflflHHllff 2 

6. ffTi'il:i:'il1fJUliLlio{ - f11ll11~fJuutl'il-3 pH 'tlO~ffTi'il:i:'il1(JllH')fUft 
.ct ~li li .- fllllfllfJlJffTi'il:i:'il1fJll I Ol 

3 

nu 18 
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, 
<II <II" " 3.3.2 ltl1tJ~lItJ l'l...lm11'lU'!i'l1l'UtJ1JD 

'" ... <II. ,,~""""... <II ""i' <I ~ 
Wft 4 ~'l'lItJtl 'il1U'lU 36 'IItJ (lnJ~Uffn..:.l 55 'IItJ HlI'lfl~U't'illtJ 36 'IItJ) lftrJN1UfI'lllJmU'lftJUt1tltJ1tl'HI 

• , II tI 

Thntl'1:J1Ull:~';rJ'l"lf1tl/ ijfi1ft"lfUfI'lllJfftJftflt\'tJ..:.I (lOC) UlI:Titl'HU1fil IOC ~..:.IU~ 0.50 ~uhl 
.c:tl t", .ell 0 0' " '" "cv'
lJfl1f1'lllJrIlm1rJ11rJ'IItJ (p) 1:'t'i'l1..:.1 0.20 -0.80 UlI:lJfl1tJ1U1'\l'il1UUtl'lltJ'I'IItJfftJU11rJ'IItJ (r) ~..:.IU~ 

" 
0.20 ~uhJ (.tl1f1NU1tl '11.1) 

... ... "M...... "" ,,~""03.3.2.2 UUU1ft'ntl'I:J:tl11UtllJtl/'t'i11"1f11f1lJ 11tH tl1ft-1Uff 'il1U1U28 'IItJ (l1lJ~Uffl1'1 

36;j'tJ u~1fiftmatJ 28 ;j'tJ) lftrJN1Ufl11lJl~U"IftJU'ltltJ"'116~11;tl1l1Ull:~1;rJ1"1f1tl/ ijfhft"lfU 

fl11lJfftJftfl~tJ'I (lOC) lm:Ti'11w1fh IOC ~..:.IU~ 0.50 ;'1...1111 ijfi1f111lJtJ1tl~lrJnrJ;j'tJ (p) 1:'t'i'h'l 

... I. 0 " ,,!. J ~~ I
0.20 -0.80 UlI:lJfl1tJ1U1\l\llUUtl'lltJ..:.I'IItJfftJU11rJ'IItJ (r) ~..:.IUPl 0.20 '11'1...1 tlJ (.tl1f1NU1tl '11.3) 

3.3.2.3 UUUfftJUiI1lJ1ftfl 11lJ-W..:.l'W tJ' ''II tJ..:.I,:rtll1 rJU~ 'Otl11 i'fttl1111rJufl ftrJ ,eN 
11ij,j~tll1UUUff1J1ff1:'nH1'nrJ1ff1ffPl1 ~llJUUU1ft'lltJ..:.Ialfi1Pl (Likert) fl1PltJU'IItJ..:.I,j'tJfl11lJU~1I: 
" ... <II , '" "" «Ii, d «Ii, «Ii, _I
'IItJfl11lJlJ'n1\1111tJtltJg 5 1:ftU fltJ fl11lJ'W..:.I'WtJ 'lJ1tl'n'lft fl11lJ'W..:.I'WtJ 'lJlfl fl11lJ'W\I'WtJ 'lJ1Utl1l1\1 

fI'lllJ'W\I'WtJ«Ii '"'ilutJV fl11lJ'W..:.I'WtJ 'UtJV'n'lft tl11'" • " ... «Ii«Ii, "d ~ .1 , ,'t'ifl:UUUfl1~tJU'IItJ..:.I'IItJfl11lJ llJUft..:.lU fl11lJ'W..:.I'WtJ 

lJ1tl~~ft ',",5 fI:IIUU fl11lJ-W\l'WtJ"lJ1tl ,'"' 4 fI:UUU fl11lJ-W..:.l'WtJ''il111Utlm..:.l i,", 3 fI:UUU 

«Ii '" 't'i 2 fI:UUU fl111J'W..:.I'WtJ«Ii '" d,"'t'i 1 fI:IIUU11fl11:'t'i't'i1f11tJ1U1n1I1Utl ... ~ 0fl11lJ'W..:.I'WtJ ilUtJV '" 'UtJV'n~ft I. 

, "" .:.. "i ,.J!UlI:'t'ilf11f1111Jl"1ftJ1JU &ftU '1~Pl1'11tJ..:.Ifl1tJUU1f1 (Cronbach) (.tl1f1NU1fl 'U.5) 

I , 

" <II <II ~n ... .,3.4 m1U11,'jltl1tl,'j:tJtlYH'If 'I...Im1'l;)n 

, ., ... f"" ~ 1"_1........ <II ... " 
3.4.1 UN'I...Im1;)~m111n'l...l nutJ'I...I I~n t'lfu{)Uflm1UUUUUltll:J:inH'lnnlftlUfl1 

f1i'ufffl\1HMJflTji'fttl1111VUr~fftJulftv'~ij,j~tl11'!lJUffUlff1:'n1..:.11'nV1mff~1 
..." ... ..." 

Pll1J'IIU~tJU ft..:.lU 

... ~ 

1'nVlfflff~1 

«Ii ...,1... do" ...... "d, " 
3.4.1.2 fftllll11VlI:ttJrJftlUtJ't'i11"1f1'n\l:UllJlffl1\1UN'W fll1ilfttl1111 VU1'n "Iffll1 

i'ft tl1111 vulftV'~ij,j~tl11Huui1Ulff1:'nl..:.11'nmfflff~1 
o Ill:'! " ct"'::: QI ct ~Q.!

3.4.1.3 tl1't'iUftffl1:J:itl1111rJUl NlItl1111VU1'nfll~'t'i1..:.1 m:U1UtlTHlfttl1111rJUl 

<"i ... ~ 1,1 ... ," "... <"i ,!I!, "0 QI

fftJtl1111rJUl !UU~1I:1UtJ't'i1U'n11rJU 't'ifftJftfllltNtlUl1m 1'WtJUl1J1 "If 'Wtl11ffl1\1UNUtl11'~tl11 

, " " 
11 rJuVfttl' ;;11ijmltl1111UU ffUlffl:'nl..:.11'nrJlff1ff~{ ii111 :tltJU~1V'tiU~ltJUfl..:.lU 
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" ." 91 
iuill iUfll'.ia'n~fl11lJa'U'" (Engagement) 
" . " 
iuil2 iUn1n"lmZflU111 (Exploration) 
" . " 

iuil 3 iUfliu1[1m,za~,j'fla'ltJ (Explanation) 

~ " q . ~ ~ ~ " 
'1lU11 4 '1lU'1lm[lfl11lJl (ElaboratIon) 
" . " 

iuil 5 iUtJ'.iZlih,JNa (Evaluation) 

.d QI Q jld QI .c::t"1 9 9J.. 1~ ~QJQ

3.4.1.4 1'1l[lUUNUfll'.i"~lf)1'.il'.i[lUl11"rtfll'.i1'.i[lUl ~w ~ 'lhJl)UAfll'.iUUUUUla'lZ 

'YIl~111[11ff1a'A{ ~lU1U 6 UNUfll'.ioij'rtfll'.ii1[1Ul na1 18 -i11lJ~ 
o W Q 91d 91 t,,, o'~ ... I.ct

3.4.1.5 U1UNUfll'.i"rt fll'.i l'.i[lUl11a''.il~'1lU 11flnnfJl'11J'Hl1:J 1"n"a'flUfl11lJ 

!II !II ~ I ","'!II !II «!( " 31 «!( " ... 

\lfl"fl~rt1Ul1JUUUfll'.i"rtfll'.i1'J [lUl fl11lJ\lfl"fl~'1lfl~1U fl111f111lJa'fltlfl !.1fl~'1l fl~lU fl111flU Nafln 

"'" " ,l... ...... !II ~d,1'.i [lUl fl11lJ\lflAfl~'1l{l\llU{l111flUfl'.i =U1Ufllnrtfll'.i1'.i [lUl ua=fl11lJm1Jl= a'lJ'1l {I \I l1al11 'If 1U 

3.4.1.6 tJi'UtJl\lUtrl'1l,j'{lUfl'n~{I\I'1l{l\lUNU fll'.i 'rtfll,;) ~1[1UrA1lJfllUU=U1'1l{l\l 

.. d 4 " '" ..d 4 '" :: .k{Inn[rVl tJ '.i fl1:J1 ua1 11 m"l 'J[l11tJ'J fl1:J1"n"a'flU flflfl H11U \I 

o ... ",,,d • '1111] 11 -. '" 3.4.1.7 U1UNUfll'J"rtfll'Jl'J[lUl11N1Ufll'J"n"a'flUUfl 1'1lUU1f1'JU<tJflUNU ItJ 11 

"d o. " " ... '" 'II 'j/ ,l
Fjl'lf[l1'1f1ty "lU1U 3 111U An"a'{lUfl1l1J\lflAfl~tl1UltJUUUfll'.i"rtfll'.il'.i{/'i!1 fl11lJ\lflAfl\l'1l{l\llU{l111 

" " 
fl11lJa'{lrtfll(fl\l'1l{l\llU fl111tlUNafll'Hl tlU 1fl11lJ a'{I rtfll(fl\l '1lfl\l1U{I 111 tlU fl'j ZU1Ufll'J oij'rt fll 'Jl1 tlU 1d, ... ..."~ 
UaZfl11lJl'HlJ1~a'lJ'1l{I\lna111 'If rI.J fll'J"rt fll'.il'J tlU1 . " 

3.4.1.8 Ull1NUfll'.ioij'M1'.ietlllriltJi'~\lU~1'mrta{l\li~tl1J'Ufle till oifUlJlmJflfl1:J1 

i1~ 51Hijtlu'IllJ'na111tlla'nfl ihtflfl'lllJ'nln,J1 '\l111rttl~U11{ ~',j'';fl~lJA1flth\ll;ifl111UU1111\1 
. " 

ill'H1Jl~a'lJ 'ufll'JtJi"UtJl\lUNufll'Joij'tlfll'J(lt1UVu~lufi1\1 '1 ~~ii 
Q 0 oC.\ Q.! ,Q"

1) l11f1Uflfll'.itl1lUU fll'.i"rtfll'Jl'J[lUl 

2) na1~i.rfiufll'Joij'rtfll'.illt1Ur 
do Q,I Q 91 

3) fll'Jl"'JfJlJfll'.i"rtfll'.il'.i fJUl 

4) m1:J1~'.rfiUfll'.ia{la'1'Jiu,",{I\l11[1U 
o ~ ~I'" ~I '" '" 'V A i3.4.1.9 111fll'Jufll'1lml=1J'JU1Jl\lUNUfll'J"rtfll'Jl'JtlUll'nfl111f111lJl'HlJ1~a'lJ U 

3.4.1.10 '~UNUfll'.i'tlfll'Jlj{lur~,,~U1'tJ'.wtlUmilJI911flfh\l~Ai~umilJ11rta{l~ 
" lrtm1fiazuNuijntla=16{1rtfll'.i'tln"fl'j'JlJ~\lfifl'tJii 
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. . 

cv cv or=.. q 4. 

3.4.2 	UtJtJ"~ilf)tJ1~FfiUnUl"!i"Hm·nn.l'U l1f)~ n1~-ltJiI 

" ,.. QI QI.e..."QI.c:ItlQQI.c:IQI 	 .c:I 

~1~VlJ ~'U~V'U fll'i ff'i 1 ~UtJtJ'YI~ffVtJ1~Ni;lfflJ lJ'YI1i 'YIl\1 fll'i l'iV'U ~\I 'U 

Q.d,.. 	 .. .
.4 	 QI QI.e..c:I .c:IQI 

3 .4.2.1 ffflll111ifll'iff'il~UtJtJ'YI~ffVtJ1~Ni;lfflJlJ'YI1i'YI1~fll'il'iV'U ~lfl!Vflffl'ilfl V1fltJ 

QI _I '" !II !II
fll'i 1~Ni;llJ'i:: llJ 'U Ni;llli;l:: fll'i ff'i 1 ~~VffVtJ 

~ QI 1'"4 	 "'!II3.4.2.2 nfl1l1'Hi;lflt1~'ifff.l1'Ufffl1l1~V~ Hl'iV'U Ni;lfl1'i!'iV'Ul Ui;l::lJl~'i!l'Ufll'i 

'" !II' "',.... .. A'I!II~ 'I ", .. .l '" 
l'iV'U1 fllJlJffl'i::fll'i l'i V'U11'Y1Vlffl ff~'i l'Vi V ! 'InlJ'U U'U 1'Y11~ !'U fll 'i1lfl 'i 1 ~'Hl'U V'H 1Ui;l::'Vi lJ~m 'i lJ 

'" !II 1 'I !II !II ... !II !II 'I !II 0 ,_ 1'1 !II !II '" ..
fll'il'iV'Ul ~V !'HmVtJfllJlJ 3 ~1'U flV ~1'Ufl11lJl'n !~ ~l'Ufll'i'Ul lJ!'If Ui;l::~l'Ufllnlml::'H 

!II QI QI.,t '" A ~ 
3.4.2.3 ff'il~UtJtJ'YI~ffVtJ1~Ni;lfflJlJ'YI1i'YI1~fll'il'iV'U l'iV\I flHtJff llJ'UUtJtJ'YI~ffVtJ 

UtJtJlI'iil'V'lfii~l~Vfl~VtJ 4 ~1l~Vfl ~1'U1'U 55 ~V 

3.4.2.4 'Hlfhfl11lJ~H (Validity) ~V~UtJtJ'YI~ffVtJ 1~v1M'~l~V1'1flqJ ~1'U1'U 3 'til'U 

.e. 	 iI I iI QI tI.c::I iI ~ iI d.c::l I t I

'Vi~l'iW lfl11lJffV~fli;lV~'i::'H11~~VffVtJfltJ~~1I'i::ff~flfll'i l'i V'U 'i 1 ~mi;lVfl~V'YIlJfll IOC ~~u~ 
• 	 OJ 

0.50 ~'U'1I 
3.4.2.5 'Hlfhfl11lJVlfl (p) fhtll'Ul~~lU'Ufl (r) ~V\lUtJtJl1~ffVtJl~v~hlii'Ufllnh . 	 . " 

UtJtJ'YI~ffvtJfi'~'lIl1ftJlI~ ~ufi" ~~llJfhu'U::1l1~V~~lCJ}V1'1flqJU~1'lI'Y1~ffvtJfi1J'Ufl!1 v'Ui'U:U1iVlJ 

fffl1l1'fl~ 61Hl1v'U'l,llJ'Vii;l1'Y1Vlff'i'itl tlllf1V'l,flJ'Vii;l1J1 ~~'H1~t'{1'U'YI{ ~1'U1'U 40 fl'U ~Fh'Ufll'il1V'U 
A iI ~ 0 .e. tI. 1 ~ 91 d.:::l I 

l'iV~ m~-ltJffUi;l1 ~lfl'U'U'U1Ni;lfll'i~'i1~fl::U'U'UlJl1lfl'il::'H'Hlfl1fl11lJVlfl f1VmVfl~V'YIlJfllfl11lJVlfl 

I 	 I 0 0 ,.. ,.. ..:!I ,.. d d.c:l I 0 0 t. 
'i::'H11~ 0.20-0.80 lm::'Hlfl1m'Ul~~lU'Ufl~V~~VffVtJ Ui;l1mVfl!U'Vil::~V~l1lJfllm'Ul~~lU'Ufl~~U~ 

0.20 ~'U'1I 
.. 	 . 

3.4.2.6 'i1tJ'i1lJUtJtJ'YI~ffVtJ1~Ni;lfflJlJ'YIi'YI1~ fll'i l1 tI 'U1'1fl!flij l1 V~ m~-ltJff 

~1'U1'U 36 ~V U~1~~fi1J'nutJtJ'YI~ffVtJlilv1l1hI1~fitJfl€ilJ~1mh\l~v111 ~~Uff~~1'U~I1'il~~ 3.2• 

.. A... cv " "1::AtJ'\If)~'\If)ilf)'U ('\If)) 
0 "1)1')..11 ')..I '\If)n·'!f)l1f)~ 

"fl1UI1.. l,jl1'il ih'ill'li' "" ~ 
1lfl11~'H 

<Q <Q tlo QI 

1. V'U~lfll~V'iffl'H'itJm~-ltJff lm~ffl'ii;l::i;llV 

m~-ltJ ff1 'UCJ}1~1I'i:: ~11'UUi;l~1'U~~ijCJ}1~ 
- 3 1 4 8 

2. 1I~fi1Vl~v~m~ui;l::ltJff - 3 1 1 5 

3. 1I~fi1Vl1~l~'i'i;l~ff - 3 3 - 6 

4. fll'i ''YIl'YI'i~m~-l1Jff - 3 1 2 6 

http:0.20-0.80
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1lll 

.., " " 1~A1J'lI8-3,'lI8U81J ('liD) 

" " " ftlll11 l'lIlltl 

3 

15 

2 

1 

9 

3.4.3 	U1J1Jrft'"tt'Y~m1u"'if'Y'Hl 1~8~ ft1A-IUU 

t91i'fJ'~n'fl'1U1J1J1"ii'fl'l!l:::fl1'.iUo11tyHl~llJmnfi,,'IIu'l Weir 1"£l~ltiilJfll';i 

.... 	 ",,1 dI "".,..,." ... """ 3.4.3.1 1tfl';il:::'HnHlH11~Wfffl'l!l1'V1q'l!ltl11im';in'';il'1t'V1f1'Ufltl1';it'll£l'U'II0n'01J "1:l::: 

dd" ... ",., """ """ "" ,,'"mfln'1';i'VItmn'll0'l1tfln:::'HH1:lfl1ll~';in'1'.i:::tl1';iI';i£l'U~ lJl~';i!1'Utl1';it';i£l'W1U1:l:::N1:ltl1';it';i£l'U1 t';iO'l 

'" 1l1!"1 """ .,., 1111m"-t1Jn't'WO 'If l'Um';it'll£l'U'II8n'01J1~'VIfl'l!l::;m';iUn ty'Hl 

"" 1 fj} Q.tQ.t "11 .... .,43.4.3.2 1'll£l'UU1J1J'VI~n'01J ~£ln'n'lU1J1J1~'VIfl'l!l::;m';iUfl W'Hl 'If'U~ 4 ~111:l8fl 
u 

3.4.3.3 'VI"1:l0'l1fU1J1J'VI"n'01J ilmrfli~mJ.5'U,j1i£llJffm:nil~ 6 ~'IFh'Um';iI;£l'U 
tH)'I m~-IUn' mU1:l1 '" 	 " 

o 	 " ~ tI, 1,4 iJ 44
3.4.3.4 'U1N1:lflU~ntlfl::;U'U'Utllfl'll0IlJl1tfln~H'Hlf11f1l1lJmfl "m1:l0fl'll0'VIlJ 

t , 	 .. 0 0 SI fj} ~ " .cs.J.c:s t 0 

fllf111lJmm:::'Hll'1 020-0.80 U1:l::::Hlf1181'Ult1'lU'Ufl'll0'l'll0n'01J U1:l1t1:lUf1t1l'Wl:::'118"'VIlJfll81'Ult1 
., ., 

~lU'Ufl~'1U~ 020 ;i'Uhl 

Q,I Q,I iI!1 0 91 g) <Li .oC), J 
3.4.3.5 n1J';i1lJU'U'U'VI~n'8'Ul~'VIfl'l!l::::tl1mfl1Jty'Hlt11'U1'U 28 '110 U1:l1 '~'WlJ'W 

U'U'U'VI~n'8'Ul~mhhl1fil'UflQlJfi1061'1~8hI 

... ... " 
U'Utal~'flHl'fltllftlafl1 

t91i'£l'~n'!1'1U'U'U1~fl11lJYi'l'W01''IIO'l~ll£l'U1~£l1 ftlfimitl1';iU'U'Ui1'Uln'1:::'VI1'1 

.... ""i/O ~ II Q.t dQt Q.t~ 
1'V1mffln'~'j ~~lt'U'Um'jn'n'l~llJU'U'Ul~'IIO'l Likert C)f'llJ'II'U~8'U~'I'U 
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3.4.4.2 fff1~1 1'IJ'lJfftl'IJmlJfl11lJff~'VW1'il~ii ~tlfll':i~~fI1':i I~ tJ'url~tl1~tJ~,j~fll':i 

~ .... ..A 1 ... .1 1 .... 'JI <'! 'JI 'JI 
U'IJ'lJn'IJlffl:Vlln't1tllfllfffl':i l':itl~ m~-I'lJff ~tllJl'Utll11 'Ufll':i1~ 5 ~1'U fltl ~1'U'IJ't1'IJ1't1'Utl~l!Ifftl'U 

'JI 'JI... 'JI .1 'JI .... .... ... 'JI 'JI.... ....
~1'U'IJ't1'IJ1't1'Utl~I!II':itl'U ~l'UI'Utll1l ~l'Ufll':i'il~fl'ilfl ':i ':ilJfll':i l':i tI'Ul ~1'U fll ':i1~ U'{;l:tJ ':i:llJ 'UN'{;l U'{;l: 

'JI .1 1 .. 'JI'" .di'JI .... 0 'JI ~....... "" 1 .... '" "" 1
~l'UlJ':i: tI'J1'U'Utl~NI':itl'U't1 ~':i'IJ 'ill'U1'U 25 'Utl C)f~lJ':i:~'lJfl1llJ'tN'Yitl 'il 5 ':i:~'IJ fltlfl1llJ'Yi~'Yitl 'il... 

lJlfl~q'~ fl1llJff~'Yitl1 'illJlfl fl1llJff~'Yitl1 'iltJl'Ufl '{;ll~ fl1llJff~'Yitl1 'ilU'tlfJ fl1llJff~'Yitl1 'ilU'tltl~q'~ 
~ , 'J1 'JI ?t....... "" 1 ... . ,'J1 "" 1
0

fll':i 11f1:U'U'UfI1f1tl'IJ'Utl~'Utlfl11lJ Ill'U~~'U fl1llJ'Yi~'Yitl 'illJlfl't1q'~ 11 5 fI:U'U'U fl1llJ'Yi~'Yitl 'illJlfl 

111' 4 fI:m..!'U fl1llJff~'Yitl1'iltJl'Ufl'{;l1~ 111' 3 fI:U'U'U fl1llJff~'Yitl1'ilU'tltl 1M 2 fI:U'U'U fl1llJff~'Yitl1'il 

'JI .d ,'J1 1 0"1 .... .:'Utltl't1q'~ 11 1 fI:U'U'U ~tlflll1'U~!flWCVI 'Ufll':iUtJ'{;lfl1llJl1lJltl'Utl~fI:H'U'U~~'U ."" "" 1 1 ... ...4.50 - 5.00 l1lJltJfH fl1llJ'Yi~'Yitl 'il 'Ufll':iI':itl'UlJlfl't1q'~ 

3.50 - 4.49 l1lJltlf:l~ fl1llJff~'Yitl1'il1'Ufll':il~m"!lJlfl 

2.50 - 3.49 l1lJltlf:l~ fl1llJff~'Yitl1'il1'Ufll':il~tI'UtJl'Uflm~ 

1.50 - 2.49 l1lJltlf:l~ fl1llJff~'Yitl1'ilhJfll':il~tI'UU'tltl 
"" "" 1 1 ... .d'JI1.00 - 1.4911lJltlm fl1llJ'Yi~'Yitl 'il 'Ufll':iI':itl'U'Utltl't1q'~ 

3.4.4.3 ,hU'IJ'lJfftl'IJmlJ1~fl11lJff~'Yitl1'il'Utl~um~ m..!~fff1~~'U1,rm'ill':i6~mfl'l:n . . ~ 

'JI'" 1 'JI • ... .... '" 'JI
Im:I!II'J1t11'J1lty f1':i1'ilfftl'IJ.fll'hll fl1llJfI ':i tl'IJfI 'llJ 'U~1'U f1l~ '1 U'{;l:fl1llJ!'t1t1~f1HI'J1~I'Utl111U'{;l1 

UllJltJi''IJ tJ~~ut1i 'U f1llJ,j'tlHff'UtlU'U: 
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m~-I'lJff 
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;J'Ull 3 ;r'Utli'lJlmm:'{;l~,j'tlff':itJ Ufli~tI'Uu~'{;l~ flrimJ1! ff'U tlN'{;lfll':i 't1~'{;ltl~ U'{;l~ 
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'ilU1~~flfflt1flfl VU~!fl!~m1 !rlUffll~1~~11'ilfffl'Ufl111l!rlumfl-11Jff 'Ufl-3ff1la::alVUaZ ffllt11Zt1fl'U • 
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1utlavu-a &fI'YI pH !'il'W1Z~1 ffllJllf1Ul1J1 &'lrl1JUflUfI!fll~fll &fI 

" .. 'JtI • • 

;)Ufi 4 ;)U'UV1Vfl11lJf fl'i1,rUt1ilvu!!~a::milJvt1~1flfh'l-ft'lrlUflfl'lOUfiffllJllfi 

UllJl!rIUVU~!fll~flf lIa::1,rum;vUlIftazmjlJ'i11JfiUflmnua::nlt11l'Y1rlafl'l 1 U tl6-Jfi t11lff'Ulffl:: 

tJ t " " r 

;)Ufi 5 ;)utll~aijuNa fllUaZUt1!;vU';1lJflUffltln'1ml1fil1vu1J11f1Vfl1'ilZ~lJ 

fI1lJ !!~a::mllJ!!~hj1~1::1J!'ill::'iNUt1!1VU!'~fl1,rut1!1vutl1vlumjlJ'lhvflufifl'Hlrh~fl'U lIa:: 

lrtflUt1!1VU~fl'Uf11f11lJU'i~'1 fllfillJUt1!1VUt1qlJgul~v1flmil~fl'U11!'11u~1V'H1flhi flVH 1 1 

.d ",4 ~dd "Q,I 5fI ~d.d ~'],I

~'1Natll1t1{)11~t1t1ii1lJlJfl11lJfl~U'HU'YIffflflflafl'lt1UUaZllJUfl11lJflfl!'H'W'YI\lfWlfl'l 'illt1UUfllua:: 
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Ut1!1VU 'iNl1lJ flU ffl tilU fl'Hl'Y11l VU 1J1Ua:: 'HU fl!1VU 'YI1l!'U 'U Ht1 '11 fll ff'j lJ lJ1:.: ff'U t111 flI! .... flllJ U 

. " t11l~flVflflfl11lJl 

3.5.2 t111iPlt1111;UUl 1~8~ tlamUl'U8~fl1P1'H18ImJflmn'l'UH'lfiiPl 
" • JI r 

;)Uii 1 ;)Ufffl'1fl11lJffUl'il fllffli~t1U'YIflam !1fl-3 tI~fi~Vl1::'H1Hmflfl'Ul1Jff 
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11-1 tl6,jfit111ff'U!ffl::'YI1'11'Y1t11f11ff~1~ 3 !~tl'ltl6fi;Vl'Utl'lfllf1'H1fl!1J fffl'U ffn'U1'1'1rUrl '~lIri 
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Vi1t16mmfl'Ula'H:':'llz1~lt1ilflfl'Uufiff18'1f11!1IU 
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;)Ufi 4 'liU'UtllVfl11lJf fll',rUm;tJuu~a::flqlJ,r':WflU!;j tJUfflJt111!flU'lllfl 
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~U;)fi1M ~-3ff1Jl;ffi1'Ufi~1J;)~~tN'IbtJfl'Ufl"'H1th~tllJ l"tlfll1~-vh~tl~fi~\lii'mrm~ tI'Ut1tlfi~1J1 'H'U 
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3.S.3 m'~~m·n·nI'Ul1'8.:1lJ.Qn'tl1 !u!~, !tI." 
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1'UtJii,j~f11~fflJ1ffl~'tl1-31'tltllfflff~f~ 4 l~tl-3tJan~ til 1@J 1,,~ 1~~ff hw1MUm~ tI'U1~~ tl1J1fiiltl 

",el 'I ""I " :: A0 

;)lfiffl~lfl1J'tlf11'H'U" !'Hfltl CH3COOH HC} NaOH U~~ NH3 'Vf~tl1J'tl\ltltlfiUlJlJf11~'tl"~tl-31'Vftl . ~ 
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.u'Un4 .u'U'lJtIltlfl111Ji fl11Mum~tI'Uu~~~fi~1J'lbtlii''U!:Utl'Uff1Jf11mff~-3tJiin~tIl . ~ 

181~~ 1~~ff'IJtl-31f1iltlVifllfh'H'U~1 M 'Vf~tl1J't1-3lJtlfiff1J,j~'IJtl-3ffl~~::m mfiiltl111jff1J,j~1~'Um~ 
~ 

l~'UllJff 'H~tl1~'Ufim-3 'Vf~tl1J't1-3tlilJ1m'H~N~tJ~~fitllJ U~1~tllJtllm1J'Ht1-3f11~'tl~~tl-3 
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.u'Un6 .u'UtJ~::li1'UN~ fl~U~~Um~tI'U~11Jii''UffltJl'Utl'Hl,"1~tI'U1Jl1~tlfl~;)~~1J 

m1JU~~~m;1Ju~11il~~~, 11;)1::;)-311m~tI'Ul~tl1MUf11~ tI 'U.fl1t11'U m;1J 'lf1t1ii''U fl"'Hltll~tllJ U~~• '1\ • 

ldtlUf11~ tI'U~tllJtllm1JU~1 fllm1Juf11~ tI'Ufi~1Jg'U1~tl1ii'lJtll~tllJ 11!11'U~1t1'H~tl lli tlVHh 

.c6 .14 CIIdd 9JQI ~ CIIdd 9J ~ 

C)f-3 N~tJ ~lfi{)1111fi fi~1J1Jfl111Jfl~m'U 'tlfftl~fl~tl-3 fi'UU~::llJ'U fl111Jfl"m hi VI \!fi~tl-3 ;)1 fi'U 'U fll U~:: 
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fl11lJl 'U lJ'U 'U flV 'H 'VIllJ{) fl '.i Vl" tJ flfltlffl l"::"lVlJ191 '.i J 1'U fl '.ifl'H '.itJ!1J ff'VI 'VI '.i 11Jfl11lJl'Ull 'U 'U 
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n 1flfflJ\!" \'I1flU'U 1fltl~lJ1ft'.i'UtJ-3ff1'.i ,,::"lVn-3fftJ-3 nl'i 1'l1 iji1~Vl0'U 11 ~1'lb1 'lItl1'U 1 W 'Hlf111lJ 

"" ~ ~ ~.Jo!V.:!t a ,"4.£\ "" Vi
l'U:u'U'U'UtJ-3ffU"::"lVfllfl'H'.itJl1Jff'U'U U,,:: ff -3'nff1f1tyfltJf11'.i '''tJfl 'JStJtJ fllfll9ltJl 'U flU l 'nl'VIHI 

!II... 1 odd • .c:i Cl.='t tI 
\'I::91tJ-3lJfl11lJt'HlJl::fflJ flVfll'U-3fHfll pH 'VI1 flf,l9ltlJ'WflW en 
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'Ii'Un 4 'Ii'U'UV1Vfl1~lJr fll' ..ruflL'1v'Uufi":fl~lJtJtJflU1J'Uf11'.i'nfl"tJ-3 l'U1'V11'VI'.i91 
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tl1lJU~ll:: fl~lJU~'~'~1 ::'4l'ill::'iI~UfU1 fJm14t) 1-HU fU1 fJ'UfllfJ1 'U fl~lJ'lhfJfi'Ufi"'Hlthflt)lJ Ull:: 

4Q1.c1 " QI.cI .Ad lei" 4,' "0 010

llJt)'U fU1 fJ'U flt)lJtlltl1lJ U111 tlltl1lJ 'U fU1 fJ'U flqlJ t)'U m fJ1fllJtllfl t)lJ 11 m 'U "1fJ'H 1 t) lJ t) fJl~ 1 

~ _I • ...ct ct. c:l d "QI ~ ct. d.d" t 
C)f~ NlllJ1 lfl{)11'Vl flfl qlJlJtl11lJtl~U'H'U 'YIfft)"tlllt)~ fl'UUll:: llJ'U tl11lJtl ~ t'H'U 'YI\)flfl t)~ 11 1fl'U 'Utll 

Ull::Ufll1fJ'U \1~ oj 1lJn'U ff1iJ l ift)'H 1~ l1 fJ'U lJ1 Ull:: 1-HUfll1 fJ'U Vi 1 U lJlJ Nfl,r~ lff~lJ iJ1:: fflJ fll 1 Wl14t) 

l~'U fll 1~ t) fJ t)" tl11lJr 
'" .ct" .,j "'_.I _.I J

3.5.6 m·H'~m·u'UJl.!1110~ iJ11il::illfJUnl1101 

" . " 
;r'Un 1 ;r'Uff! 1~tl11lJff'U1'i1 tll1-H~1u'YI'UUflI1 fJ'U'H fJflffl111::111fJmflUll::ffl111::111fJ 

" IlJffll~1'Uffl111::mfJNfflJ1::'H'h~ 0.1 M ~COOH nlJ 0.1 M ~COONamhi"fil pH 1I1flU'U tllUll:: 

UflI~ fJ'U i1lJn'U t)i)iJ 11fJNllfll1 'YI"1lt)~~ lfi,,~'U 'iI'U'A',j't)ff1.iJl~ fJ1nlJffl111:: 11lfJ-Ul'hvJt)f tl 1 ~~thtl1lJ 
~ 

' ".ct ..... 1 •.1 "...... "1'" II) 'j) .ct ..... 1 •.1 " "1'U11~fllfJ'Ut)~lJ\fl:lfJlJffl111::111fJlJnlnt)1tl t) Illt)" U1l1 'U 'n')fUll::: Nll !lH)::lJffl1 ll:::mfJlJ nlnt)1 

'H1t)'~ t'lth~'1" 

" . " 
;r'Un 3 ;r'Ut)i1J1mlll::ll~,j't)ff~iJ UflI~ fJ'UU~ll::fl ~lJU11ff'U t) Nll fll1 'YI flllt)~ 11ll:: 

" oj1lJn'U t)i) iJ1 1 fJfll 1 1 lfJ~l'U Nllfll1 'YI"llt)~'Ut)~U~ll::fl~lJfl~lJ ,nfl U'U tll"~::UflI~ fJ'U oj 1lJn'U t)i) iJ 1 1 fJ 

, " " _ I ... 4 A.... ... ,_ I " ... ... ~ 
1)'U "'Ut)ff~lJtl t) ffl1 ll::mfJ'YIllJt)lfllJm fl'H 1tlllJffll~ lJU1l1ffllJ11 {J'j fllll1::fllJtl11lJllJ'U m" -llJ ff 

'~l-HliJ~fJ'UuiJll~ iiJlJl fl 11 fJWhffl1 ll::lllfJ-UvJlvJt)f Cl1~ lfl~ fJlJ '~1I1flU fifi~m'Ut)~fl1fl flt)'U nlJ 

m~t)'Ut)~m flflt)'U~1~'U~mfl-llJffn'U 'H1 t)1I1fliJfifi~m'Ut)~llJ ffflt)'U nlJ1fl ~t)'U t)~llJ ffflt)'U ~ I~ 'U ~ 

mfl-llJffn'U 
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~U~ 4 ~U'IIV1Vfl11'.lJr fll ilfufll1 VUJf'l'HUfl~1Uii'UVflI9l10fh'ln'1'i11:::111VU-nl-n0{ 
, 	 ~ 

iU:V1fl'l.h:::~TrU ·huii'uoihJ·nvil'lfl111tJ~VUU1.J11'1fh pH 'II0'ln'1111:::111f.l1J1'1Wfl11Un'lfl11ih'tJ 

i-Y'tJl:::lV'InJ - . -	 " , 
'\iun 5 '\iUtJl:::1UUNl1 fllUl1:::Ufll1Vu~1Uii'Un'ltJl'Uornfh1vu1J11flVfll \l:::~U 

tnUll~l1:::flquufi',j'~1 :::1!1\l1::: \l'lUfll1 VU1,.q0 i lfufl11 vu mvi U flqU"lhvii'u fi fl'H lfllflO'IJ Ul1::: 

" " " 	 " fl111~Vflf'lil iHrUflOUiUfl111~'lJ11'IJ11Uoii'O\ll1~'1il 

3.6.1 'YIflffO'IJOflU11VU (Pretest) 1 flVi lfirfll1VU'fi lU'IJ'IJ'YIflt1fl'IJ1flNl1ffUt')'YIi'YI1'1fl11 

4 .,., "iI'" 4.4
11VUUl1:::U'IJ'lJ1fl'YIfl1:j:::fl11Ufl ty'Hl1'1111f1U 11fl'l fll~H'lJn' 

3.6.2 	fil1UUfl11~fln\lflnUfl1111Vunflvi.ftJiiu~flnUmJ~'lJ1n'1:::'YIH1'Y1V1ffln'fl{ 
'" 4"d" ~jI

f11UUNUfl11\}flfl1111VU1'Y1n'11'1 rJ 

3.6.3 'YIfln'0'IJ'H~'111VU (Posttest) lflVilfufll1VU'filU'IJ'IJ'YIflt1fl'IJ1flNl1ffUt')'YIi'YI1'1flU 

Q QI <V"iI ... <t i.dod , d" ..
l'jfJU U'IJ'lJ1fl'YIfl1:j:::flTmfl ty'Hl Ul1:::U'IJ'IJn'0'IJtnU1flfl11U't't'I't't0 \}'YIUfI 0fl11 \}

QI

fl flTH'iVU 11':i 0'1 

i "_1"" ...... 4 ... d' 
mfl-l'IJn' 1flV 'I1lJi)Uflfl1':iU'IJ'lJn''IJ!n'1:::'YI1'11'Y1Vlffln'f1':i 

. " 
3.6.3.1 1mV'IJt'nV'lJfI:::lluum~VNl1ff:ut')'YIi'YI1'1fl1'i11 tlU OflU11 vuii''IJ'H~'111 vu 

d (lI ".21' 4 QI Q.I Q .. 1'..c:a ~ 
Ul1:::fI:::uuum l1V'YI fl 1:j::: fl1 'iUfllJty'H lfl flU l'i VU fl 'IJ'Hl1 '11'iVU 1'i0'1 fl 'i f1-! 'IJ n' 'P11Vfl1 n1fl n:::'H 'YIH 

n'(i~1flVfl1'i'YIfln'fl'IJ fhnH 'IJ'IJflq:U19l10~1'1 ',jiln''i:::~oii'u (dependent-samples t-test analysis) 

3.6.3.2 11fl'il:::..1 fl11:UV;'1't't 0 i \} 'II 0'1 irfl 11vu~0fl1 'i i~ fll'i 11 vu1~1vtJiiiJ~fl1'i 

U'IJ'IJ~'lJ1n'1:::'YI1'11'Y1Vlffln'f1{ l~fl'l mfl-l'IJn'lflV'Hlfhm~v ,hlflv'I1'IJU:Ulf1'i!lUUl1:::UtJl1fl11U'H1J1V 
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I 

","".., ., 91 0 91 d,y ... "'91 .., ,.:
~11ltll'fl'U1'UVlJ~'YI ~Vi1fl1'i1ltln~1'I'UV\I~'fI.:J'U 

Q rI QI..::I .4 4 Q "9) QQ .ct 

3.7.1 1lm1~l'Itl~U'I.J'UN~fflJq'YITi'YIHfl1'i1'i tl1..! l'iV.:J m'fl-1'U ff 11tl'i1~1'I'f11tlffiWltl1'Y1 

U'U1JfH~m\'1vril.:Ji1iVff'i~;ivil'U (dependent-samples t-test analysis) lYlOl1Jjtl'Ul'iltl'Uthm~tl'Uv.:J 

rI cv Q.t 1IM.c!t. "9tI QQ .ct 'Go' tt 

3.7.2 ltl'i1~l'Itl~111..!1..!11'U'U1'f1'Y1flll~fl1'iUn1Jtyl'l111tl'i1::1'I'f11I'JffilAtll'Y111'U'Ufl~lJA1Vtl1'1 

i1iVff'i~;ivil'U (dependent-samples t-test analysis) lYlmmtl'ULntl'Uti11u ~1'J'UV'Iliflll::fl1'illl{iltyl'll 
l.c:l cv .c:l 

flV'Ul'itl'UU~~l'I~.:Jl'i tl'U 

.. '" <! 'I .., ct I .., ct 91<; 'I 91_1"" ..,"" ~ 
3.7.3 11tl'i1::1'Itl11lJ'VN'WV &ll'UV.:J1..!fl1'itl1..!AVfl1'ill'flfl1'il'itl'Ull'fll'J !")f1Jtl'UAfl1'iU'U'U'n'U1ff1~ 

.Q .,. .,., .c:I • d 
'YI1'11'Y1tl1fflffA'i l'iV.:J m 'fI-l'Uff &"'tll'lltl11U~tl tl11'U tl.:J1'U'UlJ 1A'iJ11..! U~::utJ~tl11lJl'IlJ1tl'UV.:J tl::U'U'U 

tl11lJTf'l'WV 11l1'la'l1;tl'U 



• • 

... <V "'_1
Na0111IQtf ua~fUlu11tfNa 

.Q Q! Q,I GI' eI Q jI~.aQI 

Nl:ltll'S1'il(lfll'l'W\lIlIU1Nl:lff:IJqVl'6V1Hfl1'Sl'S(lUUI:I::Vlfllt::flnUtllJiy1111nH fl'l,HUff 

1i'l(ll~lIiiu~fll'l U UUffUlff1:: VlH1V1(11f11ff~{ ty,11'i'uuflil (lU'ifuii''6 U:lJfffllt1iJti 511 h ~1'l fJU 

A ~ .ell ~, IIGf ~ 
,:IJ'W1:I1V1 (I1ff'S 'Sfl ff1:1Jl'S (lUffi'l~NI:IUI:I::11f1 n::l1 NI:I i'li'l~U 

. . 
....... ... <!I 


4.1.1.1 fl::uU\mUUfI~U'f)mn'lfJ"qnnn~fll'll·nJU 1')f)~ fl'lA-l1JfJ 
.e. tI cv Q.J;e( .as .. 

'il1flfll'S11f1'S1::11 f1::U U U U UU Vli'l fffJU 1i'lNl:lff:IJqVl'6 VlH fll'l 1'S fJ\J 1'S fJ~ 

fl'l i'l-lU ff nfJ\J ul:I::mr~ tll'S ')i'lfl l'l1'l(luf~1fJlIiluflfll'lU U Uffmff1:: Vl1.:J lV1 fJ1f11 ff~ {'1lfJ~Um'lfJ\J 

f GI r r QJ' d .c:l <V.;::( #:I' 4 d cv J 
fliil:IJ~1fJ(l1.:J 'WU11 \Jm'SfJU:lJNl:lff:IJqVl'6V11~tll'S''SfJ\JflfJU1'SfJUml:lfJ 10.38 (SD 5.54) UI:I::Nl:lff:IJqVl'6 

QI lid ~ 0 w A Q tic OJ' 4 <JJ t 

111:1~''S(lUml:lfJ 26.14 (SD 4.43) ~1:IJ1:l1i'lU UI:I::l:IJfJ11f1n::11'il1UUfl~l:IJUNUfllni'lflnl'SfJ\J1 'WU11 
.. 

um'lfJUmj:IJ~1fJ{h~ijfl::u\JUUUUVli'lfffJUli'lNI:ld':lJqVlil1a~''lfJu\l~f1':hn'f)Ul'lfJU1\J'VlfluN\Jfll'l 
... ... t 1'" 91 1191 't ......91..; "" ...... ..'ili'lfll'S 1'S(I\J, i'l(l:IJfI::UU\J 'SfJfJl:I::fl11:IJtJl111\J1 ,UUNU fll'l'ili'ltll'S1'SfJ1I1V1 5 nfJ~ 'f)lIi'llfU~'f)'S 

..s'" , ..; "'91 ... 'JI 'JI iii,,!
Cl111'SUfll'S VllV1'S~fl'li'l-mff :IJlflVl'i:fi'l fI'f) 'S'f)(lI:I:: 52.75 UI:I:::lJfI::UlIlI'S'f)fJl:I::fl1111fll111U1 ,\J 

<V 4 91d A oC.\.Q tI 0 Q! 9J d ~" (V

UN\JfllHli'ltll'S1'S(lU1V1 1 ,'S'f)~ 'f)Ui'l'fll~'f)H'1l11'SUfl'li'l-lUff \J'f)(lVI'i:fi'l rlfJ 'S'f)fJl:I:: 35.50 i'l~Uffi'l~ 

lU~l'Sl~~ 4.1 

·s... "UH'Ufn111fl'Ul tl~u'U'U 
, ... 

il8'U11fl'U ..""':U1fl'U tllUlfnl'l1'Ul t-test 

" tflt! mean SD mean mean SD 
11 
'jOflD:: t -.. 

'" .. .. 
I. tl'lJ~Utltntll 

lhtfi'lJflln-llHl 

8 1.8 1.07 4.64 0.87 2.84 1.10 35.5 14.39 <0.001 

2. 'l16rnal'IJtH 

flHI-llJfI'nlHlll 

... 
lJW''lJtl 

5 2 0.81 4.38 0.71 238 0.95 47.6 13.91 <0.001 
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IIH'U m'U1t1'U f , .. .., .. 
fI-:luJKn't'itYlfI::U'U'U fttl'U11t1'U 't'ia':'11t1'U t-test 

.. 
SDIflSI mean SD mean SD 

., 
mean 'Jtltla:: t p 

3. tlgmtn'sl,n 6 2.19 0.83 4.61 0.66 2.42 1.12 40.33 12.04 <0.001 

',,'itT 

4. flll'tum" 6 1.54 0.99 4.35 0.71 2.81 0.98 46.83 15.93 < 0.001 

fl'j'Ht.l« 

5. OUAlfll"o1'\u 4 1.47 0.89 3.58 0.50 2.11 0.77 52.75 15.28 < 0.001 

fll 1 hUl1Hlnl iiI-

IUtT 

6. tTn"::"10 7 1.38 0.95 4.58 0.98 3.20 0.97 45.71 19.11 < 0.001 

uY4lY401 

1-:1S1 36 10.38 5.54 26.14 13 44.78 27.19 <0.001 

A q fj/ QI ~ d' (V Q 

!1Jfl'YHI1j'Wlj' fl[JfI~'\It).3fl~U'l.n...tNtUr1JqVl1i Vll~fln! j' (11...1 fl flUUfll:: 'HMlj' (11...1 

A "I' 0 .l A. I",,,, '" ~ ~ ~1 
!j'fl~ mfl-!'Uff tfl[J~lUUfl~11J!lH)'Hl!HNI~1'I '1 .... 'U11 Ufl1j'(lU1Jfl~UUUj'fltlfl~fl111Jfll1'HUl 1...1 

!~fl.:J flU~!fl!~fl{th'H'r'Ufllj"VlIVl'l~mfl-!'Uff \T.:J~tyfl (52.75) lfl(lijfl~UUUNfld'1JqVliriflUI~(lU 
~ '" '" ~ ~ "I~d I",,,,..,.,,, 1 '" ~ 
H)(lfI::: 36.75 Ufl~fl:UUU'HfI.:Jlj'[JUH)(JfI~ 89.50 '1f.:JUfffl~ mt'HU11ufllj'tlU1J .... \ltIUlfllj' Ufllj'!j'(lUl 

.l A.J',,; A 1 1.1"" ",,,, ~ '" .. A "'... ..11...1 t'lJ fl111!'lfl~U\T~Vli:lfl ,1...1 fl~1Ilfl 1...1 U'U~ fll'l U'U'U tl'U! ffl:::Vl1'I1V1U1fflff~'l!'l fl~flUfl'fll~fl '1 

ttl111'Ufll'l 'VI!VI'l~mft-l'Uffif dflu!iffl111~ii'fll~(lUijT!U!lU1U!~fl.:JflU ~!fl!~ fl {ftl111'U m fl-!'Uff 

1JlriflUU"'11utlaU~fll'lI!'U'Uff1Jlffl:::Vll~1V1mfflff~{~ 1 l~fl.:J flU~lfl!~Itl{ftl'H1'Umft-!'Uff ~~ih 
"I ~..,. ~ ~ ~ ..l A A '''I 1.1"""''''' ~ "" .. 
!111Jfl:::UUUHltlfl:::fl111Jfll1'HU1\T~fl11!Ufl11l'j'mflU '1 ff1U!U U'U~fllj'H'U'Utl'Ulffl:VllnVlmmff"j' 

l~fl.:J flU~lfl !"fl{ttl'H1'U mfl-!'Uff ijfl:::U 1...11...1 ffltlfl:::fl111J~1111'Jl~1~ fffl (35.50) lfltlijfl:::UU 1...1 
q 


Q,I' ell .do fJ} Q.I do 9J • Ql'd dlV 


Nflff1JqVl1iflVlH'ltlU'lfl(lfl::: 22.50 UfI:::fl:::UUUl1f1.:Jl'l[JU'l6(1f1::: 58.00 Uffl'l~11Ufllj'tlUll""~Ulfllj' 

1Uflnll(lUnU!~fl.:Jif~1~ffft !t16nlfl1n'U'lb.:JU'lfl'\l6.:Jflnl~vuf ii'fH~(luhjti'Ulfwfi'U1ifln
tU /I IIU III 

.c!I ild QI d " ~ 9J QI 0 ~ 9J Q.I Q

ff6UU'U'Uff1Jlffl:::111fl111l1V1U fll'l (lU~6.:J1Jlfl ft11~UNUfl6flU'U'Ufllj'Vlflflfl.;jfl1(1~1!6.:J Vll ! 'HU fllj' tlU 

'~fl"'l~ftffU1nhn~mj'll!.... n~mhih'~\lfl ~~thNfI1H'fl:::uuuffltlfl:::fl111J~1111'J1 1 U1f1,r6if~1 
Y'l.:Jnffft.:J1u.fll .... ~ 4.1 
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100.00 

80.00 

60.00 
,.-.. 
~ 0 
'-' 40.00 
;I: 

~ 
is 20.00 
G>: 

0.00 

89.50 

,..., "" """"NUfl11il~n,.nn.lUlfl 
1 2 3 4 5 6 

~ ct 

• t;aUL;fJU '1HHLlfJU 

1l1flfll'j1!fI 'j l:::..tfl:::U'U'UFHlff1Jf\l'1 il'1Hfll'j!~ a'U 1~Vfll'j l'1~fft)UtiTfl 

UUUfl~1J~1t)Vl~hhrl'UVff'j:::~t)n'U (dependent-samples t-test analysis) ~u':h ..rm~v'U~!~V'U~1V 

11 B,j~ fll 'j U uu ffU!ffl:::l'11~1l'1Vlfflff~1 ijF-mff1Jf\l'1i'HI;i~!~V'U\1 ~fl':hri t)'U!~V'U U~fl~ l~n'Ut)VH 

.c::IiI iI iI .d 4 1.c::1 .d..c::I. QI' 

1J'jt)V~:::fI111Jfll111'Ul\1~l'1"l~ fit) 52.75 ~V1JfI:::u'U'Um~Vflt)'U!'jV'U!l'11flU 1.47 fI:::U'U'U (SD 0.89) 

u~:::ijfl:::u'U'Um~vmi~!~v'U!'yhnu 3.58 fI:::U'U'U (SD 0.50) 'jt)~~~1Jlfit) !!t)~ 11Bn~V1"m~m~-!Uff 
QI' ~ .cIj,I 9J 9J.a .cI .d • .c::I I QI 

flUffl'j1J1~'IfW~ 1J'jt)V~:::fI111Jfll111'Ul fit) 47.60 1JfI:::u'U'Um~Vflt)'U!'j V'U!l'11flU 2.00 fI:::U'U'U (SD 0.81) 
, , 

.cI .cI QI.cI I QI .a 'II] .e:l9I 
U~:::1JfI:::u'U'Um~VlI~~!'j V'U!l'11flU 4.38 fI:::U'U'U (SD 0.71) !'jt)~ fll'j tl'1!l'1J~m~-!Uff1J 'jt)V~:::fl111J 

iI"4 .c::I el,.c::l leu .c::I.d 
fll111'Ul fit) 46.83 1JfI:::u'U'Um~Vflt)'U!'jV'U!'YllflU 1.54 fI:::U'U'U (SD 0.99) U~:::1JfI:::u'U'Um~v 

QI'.c::I 'QI A QI....I ....1 tI.c::I 9J 9J 9J.a 
1I~~!'jV'U!l'11flU 4.35 fI:::U'U'U (SD 0.71) !'jt)~ffn~:::~lVUn!nt)'j 1J'jt)V{l~fl111Jfll111'Ul fit) 45.71 

l~vijfl:::u'U'Um~vrit)'U!~v'U!'yhnu 1.38 fI:::U'U'U (SD 0.95) u~:::ijfl:::u'U'Ul'i1~vmi~!~v'U!'yhnu 4.58 

..\ _I"""""" 111 1 111 "" "'~ ~ ~... 1 '" dfI:::U'U'U (SD 0.98) !'jt)~ lJt]mVl HY ~'j t~t)fff 1J'jt)V~:::fl111Jfl1111'Ul fit) 40.33 ~V1JfI:::u'U'Um~v 
, 

rit)'U!~v'U!'Yhnu 2.19 fI:::U'U'U (SD 0.83) !!~:::ijfl:::u'U'Umiivmi~!~v'U!'Yhf)1J 4.61 fI:::U'U'U (SD 0.66) 

, 
r QI' .cI.c::I QI'.eI I QI' 0 QI' 

!l'11flU 1.80 fI:::U'U'U (SD 1.07) U~:::1JfI:::u'U'Um~VlI~~!'jV'U!l'11flU 4.64 fI~!!'U'U (SD 0.87) ~l1Jm~U 
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A '" ::: J ... '" ... A QI ...

!lJtl'W1)l'l' W1fra~ lJq'YI1i'YIHL'H.ltl1'1f1tfllJ t'l'tl~ flHH1J ff 'lJtl-3t1 fll'l'Vtl 

-5t1iJ1ivlJftfl1!nil~ 5 ~!~Vtlitlfllfl!~VtI~ 2 Un:~li1flUftfl1!n 2551-2553 ci-3ij'fatJlJq'YIi'YIHfll'l' 

.ct .Q ~ , d fJI 0 Q,I a 0 ... Id 4 (V QI ~ 
!'l'VtI fI~l1JtlfI1!'iHW'l'tlVflt 64.50,65.00 IIflt 60.75 ~llJfI1~1J !lJtltl11J1!uHI1J&'YIV1Jfl1JNflfflJq'YI1i 

'YI1'1I~Vtl1'1f1!flij itlfllfll~VtI~ 2 'lht~li1flUftfl1!n 2554 ~1~i'1Jfll'l'~~f11'l'I~Vtlf~1VtJ~,j~fl1'l' 
U1J1Ja1J&ff1t'YI1'11'Y1V1"lff~{ 'W1J'h Ufll~VtlijNfltJlJq'YIi'YI1'1fll'l'I~VtI'i\1.:j~tI fl~lrltlthmgv!tlvflt 

..i • " d~1"4 " d82.50 CJf'l~'1fl111flwcnlJ1~'l'!1t1'Y1fH 1 fltl 'l'tlVflt 70 (fll'W'YI 4.2) 

100.00 

...SUO u.56 - ~ 60.eo 
64.50 65.00 60.75-;:!:.0 

'-" ,<l<l 40.00 
I ...

«lI .....-nUlUIOW 

~ 20.00 

0.00 

. .... ... ... ... ... ..t ... .ol 
tnfll"iOUl'I tnnl"iOUl'I tnnl"iOUl'I 11 lfll'i°Ul'I 

2/2551 2/2552 112553 2/2554 
-"------.~-...-.--"" ..._-,._,----_.,-, 

4 QI.r:I.r:::t.Q 4A Q,I 4 ! Q,I ~ d.4 
11111114.2 NflfflJq'YI1i'YI1'1I'l'Vtl1'1f1If1lJ l';itl'l fl'l'~-I1Jff 'lJtl'ltlfll'l'VtlWlJ1iCJlJ"fllnil'YI 5 . , ...... i ...... _I iI !!!0

'YII'l'VtI tlfllfll'l'VtI'YI 2 lJ'l't'il1 fll'l'"fllJ12551-2554 

. . . 
4.:t Q.I.ct c:tQ Q.I.Q, Q.4 t ~ 

4.1.1.2 ft1WflftlJ1'Um1D'UlI:t.IfI~U'U'UNftiT:t.Iq'fl1illHft11l1D'U1I'U1iT'U&1l 

IrttlTf'il1'l' w1f1~lltltl'IJ tl'lUflI~ VtI~11i1)1flfll'l' 'Vi 11 11J1J'YI~fftl1J1~NfltJlJq'YIi 
'YI 1'1 fll'l' I~VtltimHlfl~'H""'1I~VtI ffllJ1HltWflTf'ilU W lNflfll'l' l~ [J'U 'IJ tl'lUfH~ [J'U 1'Ufl'l' w~lhfftli 'il 

. . . 

..::I Q.fd 0 .I!!! d d 4 'JI 

(31 fI:U'UtI) m:':lJfI:Utl'U'HfI'II'l'VtI~l1l~fltllfl'IJ'YI24 Ufl~!fI'IJ'YI6 (23 fI:U'U'U) 'illflfll'l'"fllJ1'IJtl1,dfl'IJtl'l 

UflI~VtlltlmW~Ulffti i 'il 'Wu:h 

Q.I d d.ci 191 '.d. d QI.c:t Q.I' .4 

'UflI'l'Vtltfl'IJ'YI 27 CJf'l ~fI~U'Utlfltl'U!'l' v'U~'1'Y11lm !fI~V'IlJfltU'UtI'HfI 'II'l' VtI 

~'1~1l~fifl$i1V J'Iiildtl'l'il1flUflI~[J'UfI'U~'1mh11r1t1uflI~V'U~ijfl11lJi~1'ilitlflU!~VtllJ1fl ijfl11lJ 
• ,';II l , 

i'1JN~'lftl1Jff'l ij'l':lflV1J1UV !~lt1VtlffihLfflJtl 'lftl1JcMmnlJwtl11intiIUtl'H1fl11h~li'il '1iI;tltlt''l'~lV C'l• ~ I 

http:64.50,65.00
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lilflhiihulfl!lU !lU:::l'IHfl'i6Ufli'16g'UlflWcrltl ~tJflfl'i6~ i ~fllnYiruffl1ui Ufll'i1;tJuihnfl 

ljfllni~irm; tJU'tJ~hHir~ff6'w1i1~ilYlll'l611 U~:::~d1fif\Jirm; tJU'JS6Ul; fJU1'JS1lfllj 

Q.I Q .oJ '.4 " 914 QI QI 4ci, 91 01,
Um'itJU1~'lIl'116 C)1~ Ylfl:::UUUfl6U1'itJU6~ U'J:::YlU fl~lfltJ~flUUm'itJU 

eI, fJ} ~ e: dt 4 Q Q.II d 

l'I Ylfl:::UUUfl6U1'itJU,,!~,,!Yl (14 fl:::UUU) U~:::llfl:mUUlY~~l'itJU,,!~q:Yl (31 fl:::UUU) l'I~U1U6~"lfl 
, " 

irm;tJUflUft~fl~11liJuirm;tJUl1ljfl1111~~'" iUfll'i1;tJUtl 'lIii'u U~:::'JS(] Uti1UlYir~ff6 hhfltJ'lI1Yl 

1;VU U9i'1iri6tJfl~lUffYl~66fl !lU :::l'I1~fl'i 6Ufl i'16diUlflWcrl tJ1U flnl,:j 61fftJ6dou ~'I1-tJ1tJ U~::: 

'~fll'iffirUffl1U1Ufll'it;VU'lI6~mnUlrJU6th~tl 

irm;tJU1~'lI~ 24 ~~'~fl:::UUUri6Ul;VU~1~q:\PUl~:::ii'~ljfl:::UUUlYa~1; tJU 

~1~q:Yltifl~1vi~;in16~'il1flirm;vUflU~\lfl-ci111rJuirm;vu~'1iri6m61i'il'ff'Ufll'il;VU n~11;VU 
'JS6UflVff\llffV~ft~ U~:::'JS6UU6Ul-ciU ll'1'iffvnl1u'i:::lY'h\l~fllff6U l'li'11;fJU~1 '1iri(]Vff~fll'irl'lU 

'JS61J1~Ulflll ff !lU:::l'I1~fl'i6Ufli'16d'UlflWcrltl ~tJflfl'i6~i ~fll'i ffirUff'4U'Ufll'i1;VUi;illlfl 

irm;vUl~'lI~ 6 ~~'~fl:::UUUri6Ul;VU6d'u'J:::ftU~1 (9 fl:::UUU) U~::: 
ljfl:::uUUlYa~nVu~1~q:Yltifli\l;in16\1111flirm;vUflUft\lfl-ci111rJuirm;tJU~11iri6m61,,,'ri'Ufll'il;VU 
"'.,. """''''llfl6V lYfl1111'i111116.... , Ufll'il'llfl,.ml110'" •• lJ116UflUl'lYl~6~ !lU:::l'I1~1'l11L1VU111 " llfl6Vff\lflllU1U"'" 

fl'i6Ufli'16g'U1flWctltJ1Ufl~H61ffV6dftU~I1-V1V ~tJflfl'i6~ '1iri6vljn~11~irm;vu L.a6\1,.lfl 

~tJflfl'i6~Yi1\11U6d9i1\1~\llY1Yl (fl1'i11fln:::..r~~vul1mJflfl~ h~1;VU'1jlJl1~1l'1V1ffnft, 2554) 

... " '" "'il A ,'il1flfll'i11fl'i1:::lYfl:::UUUl'Ifl1:l:::flllUfl tylY1!16\1 fl'iYl -lUff fl6UU~::: 

ml\lflll~YlflUl;VUrIl.1VtJ~,j~fl1'iUUUffU1ff1:::l'I1~1l'1V1ff1ff9lf'll6\1irfl!;tJUmill~16th~ l1U11 

irm;vulj'tlfl1:l:::flllUli'ilrulY1ri6Ut;tJUtiI~V 7.26 (SD 2.30) U~:::'tlfl1:l:::flllUllilrulY1lYa\lL;VUlll~tJ
u u 

18.45 (SD 3.13) ~nlJ'ihftu U~::ad611fll1:::..r'tlfl1:l:; flllullilf\JlY1,hUUfl~ 111'tlfl1:l:::~lU~h~ '1 11U 11 

irm;tJUfl~1l~16VHljfl :;uuU 'tlfl1:l:::flll ullil f\JlY1lYa\ll; VU"!\lfl11riaUl;VU, U'f.lfl~lU lYlvlj 

'" '" "',... :J!il:J! il eI ... '" fl:::UUU16tJ~:::fl1111fll1lYU1 Ul'Ifl1:l:::fllmn f\JlY1~luflln:::'lJ f\JHunfll'lq:Yl fl(] l(]V~::: 45.14 

.,. :J! '" "',... "'il:J!.... "il '" eI ...U~:::llfl:::UUU 16V~:::fl1111fll1lYU1 U l'Ifl1:l::: fll'iUfl f\JH l~lU fll111fl 'j l:::lY tylY1U(]Vl'Iq:Yl fl(] 

'" ..., eI
l(]tJ~::: 28.57 A\lUffYl\l U9I1n~l'I 4.2 
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... QI ~21 A 0 ., ~21 ~. • 
f'l11HYl4.2 fl:l:U'U'U'YIfl1:l:l:flTntfluty'H1 t'HN m,H'Uff 1)lU'Ufl~llJ'YIfl1:l:l:flTHlflUty'H1fl1'U~H '1 

'... tVn8lU1lJ'U 
tV ".'"YlnlJ::m1Unuty111 

mean SD mean 

t-test...11Q.(I11lJ'U 

p 

1.97 0.65 5.13 

1.58 0.67 3.58 

....... !1121 
3. O11tff'U81'.6flTmflUty'H1 1.90 0.65 4.97 0.83 3.07 0.92 43.86 18.37 <0.001 

1.81 0.87 4.77 1.17 2.96 1.22 42.28 13.50 <0.001 

7.26 2.30 18.45 3.13 2.80 0.16 39.96 23.40 <0.001 

A ""!II "" '1121 ....
LlJ 8'n 1)11 f.U 118fl~::'tI8,:jfl::U'U 'U 'YIfl1:l::: fl UUfluty111'YIH flU L 1 fl'U fl8'U 

. " 
u~::'H~,:jilfl'U t;8,:j mfl-t'Uff lfiflihu'Ufl~11lnfl1:l:::fluu~ilty'HTn,:j 4 ~1'U 'n'U'h Ufl1;fl'UiH8fl~::: 

!II !II, QI cl,. .QQI • Q ~ 
fl111lO1111'U1 'U'YIfl1:l:l:0111:::1Jilty111\l,:j'YItlfl (45.14) t flflll'YIfl1:l:l: 0111:;; '4ilty'H1n8'U'lfl'U18fl~::: 

..,... J! ..., !II d...,... .....,!II 21 ..: 
28.14 U~:l:'H~,:j'lfl'U18fl~::: 73.28 CJj',:jUfffl,:j 111'H'U11'Ufl11fl'U1I'YIfl1:l:l:fl1'U0111:l:1Juty111\l,:j'YItlfl 
" " . 

n,:ju n18,:j1)lflU fl(1 fl'U'~N1'U'lh:l:ff'Uf1l1W f1l11:l:1Jil ty'Hl ''Uf1lnI6u~f1l1U'U'Uff'U1ff1:l:'YIl~1'Y1fllft1ff~1 
d o,~ ......... ., , ~ d.;j • ., d QI
21 11 • J! 
1),:j'YI1 'H'U fl11fl'UlJ'nWl'U1f1l1 'Ufl1'U0111 :l:1Juty'H11'nlJ'tI'U fl11'YIfl1:l:l:'i'l11.HJ'U '1 ff1'U 'YI fl1:l:l: 'i'l1'U 011 

.Q tI .Q 91 91 jI~.c:l ,...:::Ia.- .Q tI 
1!fl11:l: 'Hiltyl1111 fl:l:U'U 'U18fl~:;;fl111lO11'H'U1~TYltlfl (28.57) t flfllll1 fl1:l::fl 111Lfl11:l: 'Hil ty'H 1 

..: 
fIl'n'YI4.3 
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1l1flfl1'j 11fl n::HfI:mUU'"flll ::fl1'jU~;1tYlf1 1\iIVfl1HUH'1t)lJ rhl1 U lJlJ 

fl~1J~ 1t)d1~ lli 6 ff'j::Af.ltlU (dependent-samples t-test analysis) 'nlJ'h UflI1 VU~i~VU~1V1.Iij-Uftfll'j 

UlJlJfflJlff1::1'l1~1'Y1t11ff1ff~rf li~fflff1Jq'YI ilf5~1~VU "l~ fl 'hrit)Ul~VU U~ fl A1~ flU t)th~ liUV1Y1rl'Y 

........ '" '" ... "'''i1 '" 
'YI1~ff(l~'YI'j~~lJ 0.05 (t 23.40, P <0.05) t1J6'n~1'jW1f1~UUU'YIflll::fl1'jUfl tylf1 t'jt)~ fl'j~-11Jff 

'i" QI "i1" I 'i'" "i1 q... 
!II 

i1l~V~lUUfl~l1J'YIflll::fl1'jUfl 'Ylf1~lU~1~ '1 'nlJ11 U'YIflll::fl1'jUfl tylfl.U'UU1It)U fl1'j'j::~ tylf1 

4i1P !J} d 4 d t :4 r,..4 OJ 

1J'jt)tl'fl::fl111Jrn1lfU1"l~'YItlfl fit) 45.14 lflV1JfI::UUULU'fItlfl6Ul'jtlU1'YI1fllJ 1.97 fI::UUU (SD 0.65) 
, !II 

U'fl::lifl::UUULUatllf5~t~tlunhfllJ 5.13 fI::UUU (SD 1.26) 'jt)~'fI'I1J1fl6 ,"fl14::fl1'jU~i1'Ylf1iU'liU1I6U 

fl1'jlffUt)11ifll'jU~i1tylf1lifl::UUULU~tlf16Ul~VunhfllJ 1.90 fI::UUU (SD 0.65) U'fI::lifl::uuu 
• !II 

LUatllf5~1~tlUL'rhfl'U 4.97 fI::UUU (SD 0.83) 'rlflll::fl1n'~i1tylf1iu'liU~flUfl1'j~'j1~ff6lJN'fI5'n1i'. . 
lifl::UUUl'Uatlri6Ut~tlUA'tht1'U 1.81 fI::UUU (SD 0.87) U'fl::1ifl::UUULUatl'H5~t~tlU''l'hfl'U 4.77 fI::UUU 

!II • 

(SD 1.17) U'fI::,"flll::fl1'jU~i1tylfliu'liU~6Ufl1'j1tfln~Hi1'Ylf11ifl::UUULUavriflu'~tlunhfllJ . 
1.58 fI::UUU (SD 0.67) u'fl~1ifl::uuu,'Uatllf5~1~Vunht1lJ 3.58 fI::UUU (SD 1.50) 1I11J,h~'U 

"""" <V "",J"" ..., ,,_"',J, ~ 
4.1.2.2 O"lWflmnUm'UJUnJltl::HuunOll::fl1"lUoutyHlnUli1UI\l 

A 4 Q.I.4 .d~ 9J 0 Q.I 

t1Jt)'n~lHIJ lf1::UUU'Ut)~U flI'j tlU 'YI 1~~lflfll'j 'BlUlJ'U 'YI~ fft)lJ 'YIflll::fl1'j 

u~i1 tylflrit)UU'fI::lf5~1~tlU ffl1Jl'j(lUtlfl-W~UWUI'fIflU 1~ tlU'Ut)'1Ufl1~ tlU i U fl'j W~,.hffU i ~ 

4d Q.I.Q ~ 4 d .ct 91 Q.I .c:s 
(28 fI::UUU) U'fl::1JfI::UUUlf'fl~l'jtlU~ltlflfl6 l'fl'U'YI 24 (12 fI::UUU) ~lflfl1'jfffl1l1'Ufl1J'fI'Ut)'1Ufl1'jtlU 

i UmW~,.hffU'~ 'n'U'h UflI~tlUt'fl'U~ 27lifl::UUU'"flll::fl1'j U~i1tylf 1l15'1t~tlU "l~~tl~U'fl::lrtt) 

80.00 

60.00 

40.00 -~ 0 
'-" 
;;: 
~ 

10.00is 
(iC 

0.00 

73.1t 71.00 

.., ..
nn'Y:::n 

1 1 3 4 
.... ..

• nDlu~uu 'H'UI1UU 
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,""'11Wlf1:U'U'UM'lffllql'lil'll>3fll':iLlUU~ijfl::U'U'Ulf-a>3ll fI'UlJ >3~ q~t)m\/1f1 ~,:jUflll t1'UfI'Uft>3mh1l~'U 
Uflll t1'U ~'Jft)1Jll t1'U1'Jf11flij 'Jftmf1'" fl'I 111 fll1l'1~l'ItN 'JffJ1JUn'l1tyIf1 U l'I: fi''U fl1'llf1 fl11 11 f fJdu,'1l1 fJ 

Ul'l:::t)oil"'ifl~ff>31ffll1 ~tifJ L~'UUnllt1'U~ijfl1111i>31 '" 1611",1 ff1 'UO n1lfI'U ft1l10 \l>3 ff>3Nl'I1 'lfij 

fI::u'U'Ui01:l::fll1Un'l1tylf1Ul'I::fI:U'U'UNl'Iffllql'lil'll>3011l1 t1'Ulf-a>31l t1lHl>3 ff1'UUflll t1'Ull'l'll~ 24 

cf,"'! cv 	 Q,f ~ Q,lq'; A~fJI 	 .cI 
",:m'U ~11l'1 >3f1:U'U'Ul'I01:l:: fll1 lmlltylf1Ul'I: Nl'I ffllql'l1il'll>3 011L1 t1'U lfl'l,'J 11 t1'U ~1 Ul'I: III fJft "'110.11 

1I1:::0fJ1Jn1Jl'Jf1g'U ., ~H~ijNl'Iffllql'lil'll>3 011 Ll t1'U fJd1 'UtnW tt1~~ll';'ULfttl1n'U (01111fln:li' 

"... 1'" ... " IIjl1 t1'U 11t11Jflfll'I Hl1t1W"lI ftl'l1l'1 tI1ff11f1, 2554) 

'" ..' "" "'!"r" ,,_.... ....... .. ... " 4.1.3 	ft'lU.....~....8lQfl8fll1Qftfll1'1f1t11lftfll'lfU{)1Jflfll1U1J1Ji.T1Ju.n:n'~'lnfl1f1U"fl1 

"'1001111fI'I1:li'fl1111Yfn~fJ1'il'llfJ>3Uflll t1'U ~fJ011i~ fl111ltl'U f ~1f1l1fi,j~011 

U1J1JiY1Jlff1:l'I1>31l'1mfl1ff~{ l'if11flij l~fJ>3 fl'I~-!'1Jff ;>3111:lij'U1~t11yu1JiJfffJ1Jm1l1~fl1111Yf>3ftfJ1", 

o " 1 ... A " _I '" "QJ .d'lU1U 25 'llfJ ~t111l'UfJlf11'U0111J1:111'U 6 ~1'U ~>3~1'I1>3l'1 4.3 

fI'1 H~ 4.3 fl1111W>3ftfJ1~fJ>3irflll t1'U~fJfll1i~fll111UUfR1t111~,j~fll1U'tJiJiY1Jlff1::l'I1>31l'1mmff~{ 
A 

11fJ>3 fl'I~ -l1Jff 

'lf1m,lI,::aih... Mean SD .., '" ~':ft1Jfl'lUJ....~....tl Q 

1. ~1'U1Jl'I1J1l'1'llfJ>3~fffJ'U 3.55 0.55 1110 

" "...2. ~1'U1Jl'I1J1l'1'llfJ>3l1jl1t1'U 4.25 0.61 1I1fl 

3. .x ,/j1'Ul'UfJlf1 4.15 0.85 1110 

" <V ...4. ~1'U011'il~0"01111 4.20 
! 

0.70 1110 

5. R1'U0111~Ul'I:::1I1:::1ii'UNl'I 

" 1I 1 " "... .d, ".,6. ~1'U 1::: tJW'llfJ>3l1jl1t1Ul'I ~11J .... 
ml'ltl 

4.06 

4.41 

4.10 

0.87 

0.57 

0.69 

1110 

1110 

1J10 

"'lfl~111>3~ 4.3 'Vl1J11 l~t1fl1'Vl'I1l1irnlltl'U ijfl1111~'l'VlfJ1i1~mJfi'l1~011U1JtJ 
.. ... ""'I" 	 A""" ""_I ...fftJlff1:::l'I1>31l'1t11f11ff~'ItI~ l'U1:~1J1I10 (mean 4.10, SD 0.69) Ul'l:::lllfJ'Vl'il1HU1~111~1'Ul'I1J1:lll'U 

J} 

fttJ11 U flll tJ'U ijfl1111W>3'VlfJ1'i)~fJlI~'l1~fll'IUtJ tJiY1J1ff1:l'I1>31l'1tJ1f11ff~!iJ1'U'lOR 1'UfJd1'U 1:::ft 1J1J10 

... <01 1" 1"!II"" .d, ".. ...(mean 3.55-4.4, SD 0.55-0.87) 1~tJlIfl1111l't>3ftfJ 'i)~lu1I1: tJ"If'U'llfJ>3I1jI'W'U'YI ~1tJ'i)10m111[JU 
" _loC\ Q.I~ 4 ~ fl4 4 d d
~1t11JfJ1J~fll1U1J1Jff1J1ff1:'YI1>31l'1tJ1mff~111f1:::U'UUfl1111ft>3l'tfJ'",ml'lt1fl'lVI q~ (mean 4.41, SD 0.57) 

http:0.55-0.87
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.!I 'JI 'JI4 11 '" "" 4 'JI
'.iO-:Jil-:J1J1tlO fl1UU'VIUTfl'llO-:Jij1'.itJU (mean 4.25, SO 0.61) tl1Ufll'.i~flmlfl'i'.i1Jfll'.il'.i tJUl (mean 420, 

SO 0.70) ~lUlifo1l1 (mean 4.15, SO 0.85) ~lUfll'.i1flUil:::'l.h::1ijUNil (mean 4.06, SO 0.87) Uil::: 

11 'JI 0'" A ...... "'.!I'JI 
tl1UU'VI1J1'V1'110-:JNffOU (mean 3.55, SO 0.55) ~11Jil1flU Uil:::l1JOl't'il1'.iW1tl111Jtlfl1llUlI'.iO'llOlffUOUU:::... 
'II0-:JUfU~ tJUfiOfll'.i~flfll'.i 1~ fluf~1tJtlaiJ~ fll'.i UUUU1J1ff1:::'VIH1 'VItJ1tTlff~{ l'tu'h 1fltJ.fl TW'.i 11J 

ufU~tJuiitl111Jtl'llUil:::ff~flfiofl'ilfl'i'.i1Jfll'.il~tJuf,l'tn:::l~ufl 'ilfl '.i'.i1J~Ht1ilfl 111ti U1tl'U1I1 vh1M' 

otJ1fU~tJufufitl1'.itli'u1ul~o-:J'IIo-:Jnil1~1f1ufl'ilfln1Jfll'.i'VIflilO-:Jtl1'.iIM'nil11ufllnl1fl'ilfl'.i'.i1J 
• ..:.t Q.I Q,I 1 " 

1J1flfl11U fl-:J~10fl1-:J 

"fll'.i'VIflilO.:Jff~fl1J1flti::: OtJ1fl1M'flWtll~flfll'.il~flUft11Jutl'U1I1fh~ou lflflfll'.i 

." . 
"tl1'.iiinil11ufllnllfl'ilfl'i'.i1Jfi1J1flfl'ilil Uil:::fJtlfl'iW1JflO~l-:Jl'tfo1Jfitlfl" 

1".ct~ ~4 ~ ~ d 1 . . 'JI
"OtJ1fl lI1Jfl'ilfl'i'.i1JUUUUOfl ll'tn:::llJUfl~fl'i'.i1J'VIff'4fl utlilfl 1I1J U1tlU1I1 

o 41'J1 ¥
'VI1 11OtJ1fU'.iflU ," 

" QI Q,ld".J
"Ofl1fl 1 lInil11 Ufll'.i'VIflilO-:JflUfll'.i'VIflilO-:Jff1Ji!lilflUtl a111nil11J1flfl11U" 

" 

1 

"Ofl1fl'M'iinil11ufll'.itlaiJ~1J1flfl'hil" 


'JI4 lIJ 1IlIJ • 'JI '" • 0 lIJ •
"OtJ1fl 1I1Jnil1mo:::, 'iI::: ltl l1J~o.:Jflnil11'i1:::'VI1l1Jfl'j1Jl]flfJflfll'.i'VIflilO~" 

1'JI... _ 1 ~ 1'j/. 4... .... '" ..t 0 , 'j/
"Ofl1fl 1I1JfJ1Jfl'iW1J1 lI'V1flilO.:JUOfl, mo:::, 1Jfl'ilfl'i11Jlff'.i1J'VIfllJ:::CJWil:::'VI1 11 

... f.l 1 ,J! _I ~.... ~.: ,!V 1 "" 40
1'.i11Jtl111J l'tU!lU Ufll'.i "JfJ1Jfl'iW'VI1-:J1'V1fl1tT1ff~'.i1J1fl'\JU Uil:::'VI1 'tiffU 'iI'VIOfllfl~:::l'.iflU1J1fl 

~ .: 0 11 114 ... t ~ 'j/ "" 
tJ~'IIU 1l't'.i1:::'VI1Ul;11,ffflff~flfl NOUtlil1fl"llJU~U (ml't'VI4.4) 
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<v Q "'.Q..:t1S
4.2.1 NtnnJqnfinHnl'nUJtll'lSlUUJ 110~ n1&nJD' 

il'm1UU~'~i'Ufll'j .otlfll'j11UU i ~lt1'L1ijU~fl1'j 11UUUlJ lffl ~l'Il-11l'1 Ulft'l ff~{ij 
" " " 

Nl1tYlJr'll'Iil'l1-1 fll'j11 tlU'H"-1!1 uu ff-1fl",hn6U!1 tlU 11-1Ul'rt'j l~fll'j .otlfll),11 uu!~1t11i fll'jSlJlffl~'I. • 

'H1f1l1lJi&1jUfll'j .otlflU &1 uui~~-1 'll'il'm1 tlU'~l1ij~fi'i)m'jlJ'H~611ijl1~fll'jl'lft116\11fttlil'm1uu 

~ 910 d 91 91 ~ 2! 
&11 ul!ifll'Huftilf.Y'H1l1\1UNUfll'jl'lft116\1 !fllJ'j lU'j llJ'U6lq!11 Ul1~ff111Nl1ftl tJ~U&6\1 1U'UUffll\1f1l1lJ 

GI .........,. 1 "" 1 91 .,. 91 1 , 91 • 4....
ffU ~'i) Um'iUUlJ6ff'i~ Ufll'jft'fl1l1~llJfllllJffU 'i) I!iff6Ul'VW\lm~~U tltJ 'lffl1(J1lJ 'H'i6t1fl~ltltl1\1 

tfGl 4q, ... 1 OJ' 4 Q .A ~ Q.J ~ 91 QI.d0 QI • Q

ffOlU fll'iW ~U'lfl~'lJ'i:: 'i)l1U'H'i tlff11i~fll'j l'I~ l1tl\l! 'VttlNfll'l flll~ fll'j ff -l!fl~ 'lflt11 'HU m'i tlUlflft 

fll1lJtlU1fliml1mifu 'n~fll1lJff\ltYm'11~ffU' 'i)~":::'H1tl1~tllJ (ilu::l!'\9l{ <iftllJll11, 2550) Ul1:: 
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. ~ 

-rltlltl'tyufl (;; vu '~11 ii,j'~fi ~ fl ';j<UJ~ l11'tiU fI tlU 'lItl~fln i'YI fln 11vu i'LLtJ1J'~tJLfl'1:111fl1111 i'mi 1~ 
t A oQl QljI ~ ~ tJ .Q4t'':~ Qt

~mUtl~~111alY1tJ'UUfla:111'l1tl (thWfI'';jl ft';j'W';j';jW ua:UtlVYll'tV allu.:jl~ny. 2553) 

fl1';ji'Ylfln'lvui'~lv11flnfftJ'fI'l:111fl1111i',~ufln~Ylfi~flnll~nrUUflllVU 

d~mf1tl't:U ti~'fI'l11'~~(ivufl'uvmfl1111i''''lV~U'tl.:j (ftl1Jtyfll11 l~l1ftl ua:i1!1J1f1';jW Yill,"Yltl~. 

2553) ua:,~U flnlilYil tlfl1f1',oft'uflll V\J ''''fI'fHl1';j:fI'tJ fl1';j W~nfl111111111V"'lV~U ltl ~ , "'a~iJtl 

.1"" "''''' I ,!II "" '" !'it '" l'!II 0 0 1!II... '" ,!II"'.I " lJ!ltJ~fltl 11lflYlYlfl1:l:flUYlYlatl~LlIU fl1';jl';jVU t Yl1Vfl1';j m:Yll Yll 111..1 fll';j Vu YI';jtJlJ';j:fI'11fl1';jW 
• wi ", " • 

~';j ~-rlU'rY~l ~ 6U ti~flaft~m'Jai111qYliYll~ fln1ivuu tlfl~lflil 'u'tiu -rlcM1vti~'fI'l11 ,oft'uflll vu,'" 
'" "'!II "4 :: !II "" !II '" '" , !II'"1l't\wUlfl1111flYlfl'n~fI'nfl fltl'lluthn~ua:flU111 ua:tl1itJlvua:a.:j'Ut'lfl'll1ufll';jVU Ylll tlfl1f1' 

~ 

tlitJ1VO~fl1111l~1'~~lflfl1';j m:'hfl~m';jll.,h'oft"flYlfl1111 fl«l'Ufl1';j Ufl'YI.:jt'lt'lfln~"'lU fl1111~fI 

ua: fl1';j m dh nfl1';j~fI'U~~~ '1ill0U011flU tu 6UUfI'fI ~o~ fl1';jlfl ~fl1111~flfI'fHfI'ntlUa : 
fl«lUfl'fI~fl1111~fI'lItl~~UItl~tltlflll1 (ll'al'lav 9itll't';j1111, 2553) ua:~1.htl'tyfl1';j i'fIfln 11 vui'u1111 

ff1J1f1'l:111fl11111ff~L~ufl~flnllflnl1vu fl1H1'tlU~n!u,oft' Uflll VU ijti1U 'hlJ1Ufl1ni lfl~m ';j lJ . ~ 
'ANfll1ijlWi,h,~Uflll VUn~lUfl'YI~flflfllJlflfj~~u ,l!ufl11lJm,j'flfl cM1m11atlOUfIlVlumjll ,ilYlltlfl1f1' 

, .1..1 '" !II ... G .& '" "'.... , !II '" '" "'.I ....-!f '" "1
UflUUamlJaVU1';jvulua::a'fI'fI~fl1111flfll11WHfluua:flU fI'~lfI'';jll 11Ufll';jVUlJlJn~lJl'tU1i Ufln 

~ 

'lhvmatlUa::11lJi1tlOucrvu cM1v~flua:'1i1vu~i1ty11111lJOU (ll'iiflv 'lI flU l1fl, 2551) ua:'uu~a:'tiu 
!'it.l , A 1 '" ... .& I "" ,!II ... '" ,<;ltv ........."
I\)::ll1Ul'tU!lU Ufl1';jl'iffllJ V~flU11a: flU C)f~ ~:'if1VfI'~lf1'';jlJ 11Ufll';j VU ~ 't1 fl1:l: fl1';j fl fll 'if~ ll'tl fl1:l 

, !II !'it I '" 0 , !II... '" !II " !I"l I' !II !II !II,.l ... , !II",.,:..1 ...
flLlJUflV1~fI YI1 11Ufll';jVUfI'n~tl~flfl11lJI!l'IlJ flfl1V~UItl~ua:l'll1 ~'Utl1111")$l fliiW~'lIU (1i1~ 

o cv,:{e;t
V:ll'fll ua:ftflflft';j ll'fIl1:l';j. 2555) 

\)lfl~mh11J1f1'ltl'"'-hfl1';j i'fI fl1';j ilvuI"'lV11 fln fftJlf1'l:111fl1111111'11..1 fln 

~fl fl~fl';j ';jlJfl1';j (i (JU f1YI V~11VU ntJYl111't11~U ~l1ii,j'~fln 11~UNU Ufj~ flfl fl 111111 11fln' Ufln 

Ufl'l~111fl11lJi' ,~tlfl'Ul'ttJ ,rflfl11lJi'9iH '1 l~ml~i1 ty111~tnfl~U' Jl~1V~Ulfl~ lflmilJ~lfl 
~ ."
",!II 1 !II '!II ... , '!II'!II'" ... '" !II d "r 1'!II 0 

'lIUfI'n~fl1111f1'U ~ fll~fI'flU\):m:9.!U[l1f.! 11~I';jVUUUlJfl1111tlVlflltltJ1fll11U ~flVfl11 'iffl Hl1lJ 

"'" !II , A, '!II ... '" "" Q , 0 .1 G 
fl11f1'11i~ Uflnfl'n~fl11lJfI'U \)1l'tfl 11U fll';j VU1f1fl m:111Ufl1';j fl1Hl~ 1..1 fl11 fl111UfllJ1:tflU 

i1ty111~\):flfl1:l1'Uflf~Ju l14fll~fllllv~'l1ti~ufl1nhn\)ua:fl'u111 1~vuflllVU\): ''''''lhvou 

1:fllJfl'lJ tl~'Ufl1nHUflU tlflfl U1111' Uflnl1ii,j'~n \) fl';j1 lJ fln't1 fI €I tl~ a~i1fltl ij,j'~fl ~ fl';j 1lJUa: 

'!II A 0' I::", '!II 1 0 '!II ..I", <;l... " 0
1 1tJ ';j1lJ'lI tllJ€ltl'tflUl 11 fI''lI Ufl1';jtl1i1J1VU€l:€I~'lI tlfl'';jl1 YlVU 1'l1 tllla't1 ! ~ lJll1fl';il:11 U l1f1'Ufl U €I: 

~ ~ q ~ 

4_1 ' 1 ~ 4 .4 AI~.ct 9J9J ~ QI ~ iIQI Q,I

flfllJ 1 lvnllflU U~U t1VU 1l'tflUaflllJ €I [lUI 1 VU l'll tllJ €IC)f~flUua: flU 'i 1lJYI ~111'l1 tlfl'll1 'lI tl~ flU 
~" tI r 

Ylfl€ltl~U€l:fl1';jflfl1:l1'uflf~uu iU'tiU'lIVlVfl11lJf ..rfltl VUfI'l1J11 il'll lfl11lJ!-rl , "'flfl 1:11111\hi 11 
v ~ 

• 1 ..., !II A ~ 4 ..., "'... 0 ... ,:: ... !'it::..1 '" '" 
lJ1:f.!fl~ ~ll'ttlUfl !'lIilty111111tlfl'il1UflUW U~1~11';j:\)l1U "a: U'lIUl1'i:tlJUfI€lll1U'lIU't1Ufll1VU 

o " !II..I", '!II !II .1 !II , !I!<'I I... "" "" !II, I'~:Ultl~flfl11111't1 !flfI'n~'lIUfl1V~UItl~111 ")$ L\JflU~';j1\)fI'tltJ11Ufll';jfJU:lJfl11lJltl: 1 tlVl~ ';j 111.'1: 
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!II '" , ..l A... ",!Ill' !II....... ~ 9J ... '" '" <V '"
!II
1J1fllHl{l!'VW'I ~ tJr'l!1JV'IICjlIflTH'W'Ul CjlItl '.If1{)'IImflTnn.Hff1~'H1fl111J1Url1 'Ufll'HJ'U'II~1JNrlff1Jqn1i 

'" .1 <V....!II 
n1'1fl11!1tJ'U"l'l'tl'U 0h~'U'Un 1'1f1'flV1J, 2552) 

'" ",!II ~ !II !'it ... ",,!lid 0 !II!II'" '" 
O11'llCjl1011L1 tJ'U1U 1.1U" 1Jlff1::'H1fl111Jl!lJ'U flU'IICjlIfl11 ~ 'j" tJ'Ulnn1

, 

'H ~!1 tJ'U1Jfl11 

!II "!II!II l' '" A" A 1 .J , • A ""~ ffn'lV'Iflfl111J1Cjl11tJ~'U1V'I CjlIfJN1'Um~1.11'Ufl11flCjlll""V'n1011!'.IfV1J tJ'I1'U8'H1 'UU~~~!1V'In"fl1:l1.. 
o ... !'it .. !II'..... ",!II... '" ",;S .!...U~~'U11J1'11Cjl11lJ'UV'Iflfl111Jl 'H1J'i!hI111.1~'UtV'I n1 'HN~ff1Jqn1in1'1fln11tJ'U"l'l'tl'U 'UVfl'lllfl'UfJ'I 

ff11J11fI'U1fl111Jf~1t1'1.hh~~fl~'f1'U;1~lh~~Tl'U!rlV"'V'I1NYtyti1.1fftl1'UflUW~l'1 , 
OJ' ,,_<If....... .... 


4.2.2 nftll::011Uft1Jty'H11'U1Lf'l1I11tH ft1fl-ltJD' 

Ufll1tJ'U~1~i'1.1011~CjlIfl11!1tJ'Uf~1tJtJ~,j~fl11U1.11.1iY1Jlff1~n1'l1ntJ1f1'lff~1ij 

n fl1:l::01mti'i:1ty'Hl'H~'I!1tJ'U~'I fl':hri V1.J!1fJlJ n1V'I'II1flUfll1 fl'U ~ 1~11.1 fln ~CjlI O11!1 tJ'U f u1.11.11{)~fl1 
. " ~ !II" , !II !II '" '" 0 ~ !II <V "" !II~ 1!II !II 

O11'''1.1!ff1::'H1fl111Jln 1 'H~!1 tJ'Uff11JUO'YI 'il~ fl1 'H'UCjlIuty 'H1....1 V1Jn'lfl ~Uft u ty'H 1 CjlICjlI1tJ~'Utv'l 

..... ......l .....'!II"~ "I!11' _ 1 ...s d
(tl'UiltJ 'tIV'Ufffl, 2551) tJr'lm::1.11'U fl11'Y11'11ntJ1ff1ffil1ff11J110 '.IfUfluty'H1 t~VtJ1'1u1::ff1.1fl111J IJ111 'II 

QI ~ .c:I~QI.c!\.I Q.I.c:I 91 ,!!I
(Weir, J.J, 1974; ~fl1:lW1 fl'11J1~1 U~::111W'II1tJ 1J'Iff'l'H, 2553 ) U~~011'11~01111fl'U1U1.11.1n1Jlff1~'Hl 

fl111Jl!11'Un 'IIm11J'H;vtJ6,j~flU'YICjlI~V'IlCjlItJUfll1fl'U111'U6ill'H'UCjlIilty'H1 11'1UN'Ufl11'Y1Cjl1~V'I 
d!ll !II ! !II ... "" "'... ~ 

!fl1.1 111.1 111J'tI V\!~U~::ff1tJ N~CjlI1fl~1.J tv'l , 1.J 'tI'U ff11 'Ifl111Jff'U' '111.J m1 fl'U 1JVff1~1'Ufl11rrfl1:l1 

, !II '" !II 1 , !II 0 ... .... • .., "'... _I 0.... ... 

~11Jfl111Jff'U 'II ~ffV1.JL""fl'lm::~'U ~tJ '.Ifmm1J'H1vtJfl~1Vfl1'1ffCl1'UflUfll 'U'.If1~u1~'II11'U'H1V 

... A. ,fJlQI.Q q 91 d 4 IV ,"" 0 

ff11i~011nCjll~V'I!'nV'.If1fl 'H'U fll1 fl1.JtflCjllfl111JVtJ1fll VtJ1fll'H'U tfl CjlIfl111Jff'lff tlU~::ff'U 'II'YI 'II~'H1fl1~V1.1 

..l " ,!II ... '" "" 0 !II .::... !II~ 1!II !II ..........
tJr'l'll::n1 'H'U fll1fl'Uff11JUO'YI 'II~01'H1.J~i1ty'Hl""1V1J'YI'IflCjllUflUty'H1 ~~1flA1.JtV'I d'ltJ~'il~1 '.Iffl1J1~1, 

2550) O11~CjlI01111fl'UIU1.11.11{)~mfll1if1Jlff1~'H1fl111Jf!11'Um::1.11'U011~ff'l1ff11J,,rUfll1tJ1.JijVff1:: 
, !II !II" "ill !II "...."i1, .. • "" " 'U011fl'U'H1fl111Jl U~~fl'U""lJfl111J1Cjll1fl~1.JtV'Il'llflUfl ty'H1 'UffCl1'U01';ifll~l'1 , n ....1.1CjlI1tJiI'UtV'I 

Nflnfl1:l~ fl1::1.111.J fl11fl~'"1'U~1'1 , I iflflU'" H11.J VV1'11111.J 1~1.1lJU~::;ff ,31ff11J,,rij 011U~ flltJ~ tI'U 

'" !II .... A ,"!II",... , "" '" !II 1 . '" A. "'!II• 0

~1tJ1.J1111Jfl'U1~'H1Hl""V1.J 'YIl 'H~11 tl1.Jtfl~m11Jff1.J 'II'YI"::11 fl1.Jl 1JtflCjllfl111.H1.1V'H1.J 1t1 ff11JU011 fl'Ul 

!II, A lII!11'.l '" '" "''''''' "'! '" .....U~~I't1 1 'ilI'U V'Hl ~~'Ilfl'tl'U (tl1i N~~ U~~fI'flCjllfl'1 tl.fll1:l1, 2554) Vfl'YI'101';i!1 fl1.J O11ffV1.J1'Y1tJ1ff1ff~1 

"'. _I ..l"'!11 ,!II '" '" 1~ "'!II~ • 1 . ...
1J~CjlI~'I'H1Jlt1u1~fl11'H1.J'IflV !'U'U 'H1.Jfll1tJ1.J ~f'lflflCjllUfluty'H1~1'1 "l CjlItJN11.Jm~1.11'Ufl11flCjll 

miHll1'U1::1.11.1 N~~'~'illflO11Nfl"~'li1fl,,rUfll1tJ'Uffl1Jl10~CjlIi1'U''ilHti'i1ty'H1~1'1 , "'1tJ11lflCjllmh'l 

" .
ff1Jm~ff1JN~ lCjllfJ!(l11111.Jilty'H1U'U , U~~ff11J1101l11JltJ1~flV1.1ti'Ul,"VLll'U(V\!~11.J O1':iuti'i1ty'Hl 

~V1tJ (ffm,j'Uff'l1ff11Jfl11ffV1.J1'Y1tJ1f1'lff~1H~::1'YIfll'U l~ti, 2546 ) 



't•••'" fI d IH ...... rnu'U-uu.... HII6 dU HVIUIII d'UYIII 1 d6 dU "4&1"1.1& II 1.11,1 I.IYII 1 • d&U................ 


... " tll.:a1tltllftUrf'l" 

1~(lmYt 'j 1l.l11 fl L~ (l'U ijfl1lll-n~Yt f) , i~f)t1 ijmifll'jU tflJff1J Lffl:: 'YIl ~1 'VI(l lfYl fft'l { 

A '1 '" A""" .,ttl "" ,.... ""... 4 1
L'jf)~ m~-L1Jfff)g 'U'j~~1J1llfl Ua~Lllf)Ytil'jWlt'llll~l'U'VI 'j:iLll'U ..,1J1l 'Um'j(l'Ullfl1lll"'~"'f) " 

~f)t1ijmifll'jU1J1Jff1J1ffl::'VIH1'V1111fYlfft'l{1'U'lflftl'U{)g''U 'j:i ft1J 111 m,;'U O'U 1~(lijfl 1lll-n~Ytf)h 

ftl'UtI'j:ilvw'IJm~av'U~Lfti'1Jilflfll'jL~V'Uft1vtlijiJ~fll'jU1J1Jff1JLffl~'VI1~1'V1ll1mfft'l{ijfl:iU'U'Ufl1lll 

4 1 .,t.,t <!I " "..."., .... ..."".1
..,~Yt{) iL'ilaml~'VIq'~ nml~lllfl{) ~1'U1J'VI1Jl'VI'IJ{)~~L'j (l'U ~l'Ufll'ji~fl"m'jllfll'jL'j (l'Ul ~l'UL'U{)'Hl 

ftl'U fll'j1"Ua:itl'j:iLij'UNa Ua:iftl'U1J'VI1Jl'VI'IJ{)~~ff{)'U m1l1hft1J fflL'Hfj~,rm~(l'Uij fl 1111 '"~.., (),,, 

~f)t1ij1J1ifll'jU1J1Jff1J1ffl:i'VI1~1'V1VlfYlfft'l{f)d''U'j:ift1J1l1fl LYtn:iLrI'Ufll'ji"fll'jL~(l'Uft~v'~n"fl'j'jll 
~ A <!I, !!I 'J!o '" .,... 01"" '" 'I"" tI " fll'j'VI~af)~L1J'ULfl'jf)~ll{) 'Uflln'f1JLffl:i'Hlfl1l1l1Hl'H'j1J'UflL'j(l'U'VI1 'H'UflLl'V'U t~ffn~ 'j:iff1Jfll'jW 

~ijfl1lll'H1llVft1Vt'l'Um~ ft1Vfll'j 1 fta~ij{)t1ijiJ~Of), ,",Ln" 1'1m'~fll'j 'VI"a{)~ ~LrI'U fll'jL~v'Uift1V 

fll'jm~fh 'Vi1 , '"' ,rflL~ V'U1fti'1JtI'j~ff1Jfll'jWt'l'j ~~U~i~~Ua:iLrI'U flnLil IPllf)fllff' ,",,rflL~ (l'ULft1~ 

fl1lllifl1lllffllllHlt'l11lfl1l1l0,rfl'IJ{)~t'l'Um~ LrI'U flnNfl fll'jfl~ fllHlIPlff'U'" Nflfll'jti''Ufl1'l'Hl 

fl 1111i'mj '1 ft1Vt'l'Um~ miLd{)~llnlflm~1J1'U fll'ji'~ fll'jL~ V'UfU1J1Jff1J1ffl:i'Hlfl1lllfijfl1lll 

u"fl~h~ilflm~1J1'Ufll'jL~(l'Ufln fff)'U U1J1JL~ll~,rflL~ (l'ULfl m~ (l'Ulll ti tI fl~ ~1J1'U fll~ L~ (l'Ufu1J1J 

ff1Jlffl:iliJ~1f)fllff',",,rflaV'U'ftijrb'U'hll''Un;lflnllfll'jL~(l'Uilllfl~'U 'illflL~ll~,rflL~v'Ufl'tI~,r~f1~ 
fll'j1J n V1VilflfllfJth~L~V1 ,rflL~V'U Lftijfll~flflua~1HuN'Ufllnh~l'U ~11l01J114{)'U, 'U fl~ll 1fta~ 

ij{)t1ijiJ~n"m'jll~l~ '1 '"1,,r,rm~v'U 'ftijfllmlgtl'U1'H1"atlflnal 1:1~,.m',",uflL~ (l'Uijfl1lll~'U~1 
"lm~nal (''Ii Na~ Ha:iflfltfY~ q'tlU,'j, 2554) Ua:i,:rflL~V'U Lftijfll~mmlt1~(l'Ufl1lllfl~L;;'U 01J 

A " , • ~ QI " 1""'...... <!I 9J , ... .... "".<!I " LYt{)'U 'Ufli\lllUa:it'lHfli\llli::L1J'U"1fl'j::fj'U 'H'UflL'JV'U llfl1lllfl~ ~"f)~ f) 'i'U 'U fll~1~V'U (fl" ""'~1!J 

" 'Hll{)fl~~L1im, 2546) 1:1~Lff~ll',r,rflL~v'UfffHfl1lllfft1(l"'U m~,.jl'Ufl'J:;'U1'Ufll~;r'U"{)'UfJth~LrI 'U 

1{)im (V1m;~ tlTY, 2550) 1:1~Na',",UflaV'Uijfl1lll-n~Yt{)'i~{)t1ijiJ~fll'nL'U'Uff'ULffl:;'m~1'V1V1mfft'lf 

tid' 'U'J!;ft'Ulllfl 



•
""1I'J1'J1 5 

i'lUNO UO~,y81f;J'J.,!tnn.'!~ 

:Q Q! d. Q,I Q,I -4 :4 ~ ili].!i
fll n '0 tuYU)l'H'J' 'U1FHU1'llql1li 11 H fll'jl 'HJ 'U lttl l:: 11 fl1:l l:: fll'i Itfl ty111 ''i tH fl 'HH1J ff 

~ . 
'U'tl-:Jum;tJ'Ui'UUlitJllfffl1!11i1li 5 1HI;V'U111.... t:l1l1tJ1ffnr11"vlfUfiU9lflUU1J1Jff1Jlff1l::111-:J 

~ II ..t:S" Q! l4 J,

111tlltY1ff~'i ff1111HlfflUNt:I Ut:l::ll'U'tllff'U'tlU'U::"-:J"''tl LU'U 

... '" .!i '" .,,,( ... '" 'Pi].!i
fll n 'Otu.... 'tl.... 1'U'U1 Nt:lffllQl1lil1Hfll'i l'i V'U Ut:l::l1 fl1:ll:: fll 'i tlfl ty 111 I 'i'tl -:J fl 'i "-I1J ff 

~ . 
'U'tl-:JUm;v'Ui'UUlitJllffmnilii 5 1 HI;v'U111.... t:l1l1tll ffnr11 ~tJ1fufiu9lfll'i ll1J1J ff1Jlff1l::111-:J 

1l1tlltY1ff~1 ff1lJ1'itlfflUNt:lUVmn'U 3 U'i::'~'UA-:Jrl'. , 
....... '" AI


5.1.1 FUUfJJqYlfiYlHfll'U'UlU '16~ 01A-I1JU 

'Il'm;v'U~'~i'1J fll'i 00"fll'i ,;V'U i ~ltJU ~U9ifll 'i U 1J1Jff'U lff1l::l1H 111 tlltY1 ff'" 1 

.:::t 41./ ~ QI,q , • .Q 

llfll::U'U'UNt:lffllQl1li111-:Jfll'iI'iV'U11t:1-:JI'iV'U (mean 26.14, SD 4.43) ~-:JflJ1fl'tl'UI'itJ'U (mean 10.38, 

SD 5.54) 'tld1-:JJj'll'mhtity111-:Jffil9i~'J::~1J 0.05 ,dtN'01flflU oO"fll'JI;tJ'Uf~htJU ~u9i fll'J U1J1Jff1Jlff1:: 

l1H1l1tJ1tY1ff",1In'UflU oO"fll 'J 1; tJ'Ui~ ~1;tJ'U '~t:I-:J1i'tlu~u9itl'Un'tl '1 ,rIft"'"01:1:: fll'Jl1"t:I'tl-:J 

.,t ?I 'P .. 'P AI _I ..d... 'P l' ... 
CV-:Jl1J'Ufll'i ffn-:J'tl-:JfI f111111,n 'tllJ'il:: ff1Jfll'J W 1111fll11111lJ1tJ~lV~'UI'tl~ "VN1'U fl'J ::1Jl'Ufll'JfI" 

.!i 0 .!i 1 .K 1 I .!i d~ .,t _I 1 .. : 0 'Pdl/) 'P"I_I_I "1 'P
1.... 'tl111fll'JI"lmll tJ-:JI'U'tl111 'UU~t:ll::I'J'tl-:J11"fl1:l1 CV-:JlJ'J:l: tJ'lf'U'U'Uff1lJ1'Jtl'Ulfl1111111 L~ LlJlJ'J::~fl~ 'If 

q .ct.q .. I 0 QI 4 iI .Q QI i] AI ... 
!'U'lf1~lJ'Jl::'011'Ulll'tl~tmN'lftyfl1J ty11111'J'tlfftll'Ufll'JW~H '1 

., ... ... 'P 'P _ I" "'.. ~ .. .. .!i 
flU '0" fl'O fl n llfll'J 1'J tJ'U 1"l£llJ tl1J~ fll'J U1J 1J '01J I ff1 ::l1H111 tJ1tY1ff~'J l'J'tl-:J 

I/) '1'''' 0 "'... 'P 'P...... ~ 'P , 'P • 'P 
fl'J~-t1Jff !ttll flU'U1ttl1m ::1J1'Ufll'i 'OY'lfll'i l'itJ'U1"1tJ1lifllHI1J1ff1:: 111f111111lJ1 'lffl11JfJ" 1tJ 

.,t, : 'P 1 'P ... 'P 1 'I 'Po AI QI • ..

CJr-:J 'U'U'Uff'il-:Jfl1111ff'U '0 (Engagement) f11F.iff'tl'U'....tJ-:Jml::~'U Y'ltll'lfflltllll 11'i'tltJfl~1'tltJ1-:Jffm'Ufll'JW 

''U;1~U'il::~Tl'U11;'tlmi~fll'J11Y'lt:l'tl-:Jli4'tl,n'Ufll'J1lfl,"fl1:ll::fll'iff-:Jlfl~ "tf1tJirfum;tJ'UlftY'lfl1111'tltllof 

'tltJ1 mt; 'U I ftY'lfl1111ff -:JfftJUt:l::ff'U 1'O~'O:: 111th~'tl1Jli4ml1'Ufffl 'i::1J1U fllH~'U 111th~'tl1J~'tl' 1.1 
'If 

~ ~ , 
, 'U'U'Uff1n 'OUt:l:: ~'U 111 (Exploration) ,n 'U'Ii'U li'll'm; tJ 'U '~t:I-:J 1i'tl'f11fll'J11 "t:I'tl -:JU ~U9ifll'JU1J1J 

AI ... ..d 'P... ., I/) 'P 'P .x .!i 'P _I ""l 'P., d "I 'P'" 'P 'P 
ff1Jlff1:::'YI1-:J111tJ1tY1ff~'J11F.i11W !~ff'J1-:J'U'U 1.... 'tlff'J1-:JlJ'il::ff1Jfll'JW !11'U flI 'J V'U !"I'J tJ'U1" 1tJ~'Uttl-:J 

f11Jj1J111J1111n'Ul'WtJ-:J ~61'U1tJfl1111ff:::Y'l 1fl11~ 'tl~l~tJ-:J1'U fll'iiflth1rf,rm;tJ 'UlftY'l" 'U 1fiY'l111:U '1 
~ ~ 

1'U'Ii'Uu'll'm;tJ'U '0:: '~ffllNffUt:ll::l; tJ'U fti1J1ff~~UflHUUt:l:::U'i:l:ff1JflT:i W';$-:JU'i:l: oOmf 'Il'm; tJ'UJj 
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""........" ""tI 1" "., A • :: 1 .J"" A ~ 
1tlflltY 'Ufll':l 1 tI{)tYlJ'W'U1i tlft no U~: ~UlO~tl1JL'Wtl'UnlJ'!f'U 'UUH01fllff't1tY':I1'ltY':IHIl'WtlllJ'U 

" ....".... .."... "A I .. :: .... "tI .fll':l't11't110U~tltY':IlJtYn'lU'U1fl" l'HtlU~'Ultl~U~tFjtl'U tY1'U l'U'U'Utl1iU10U~t~~'UtltYl (Explanation)
", J/'" t 	 , 

;r'U~tl'Uih~'U;r'U~tl'Ul1Utll1 01..1 ''''tY!l'ltl'ltlfl11lJV'H:U fl,iiwall1 i'"fi~m':llJ ff.:lltY1lJ1 -H'u tl (; 01..1 

tliUl0fl11lJti""'10911'Utl.:lUtl(~0'Ultl'l l"outll;o'Uu9i~ttl~lJ'il:·;hl.lti'Ultml:"y' Utl~N~ tYltlu~: 

tliltl':l10N~ ~lm:f'U'Il1"'tl\!~~'R'lJ11hltY'UtlN~'l1'U'H,r1;i'U 11 01..1 11..1 ,tinUU9il'l '1 ~~tl1'ilI~'UItl11" 
~1':11.:1'HltlIIN'UFh 1"oiifll':l0'1~tl~Wtltlfll':lU~:1'!flfll':ltl':l:tltlUtlV1.:11~'U!'H~I~'UN~ fll':l~'l"'tltYlti 

" A"",,,,,, ".... ...... 1 " .... '" '''' \ltl~tl'll'!ftl{ltl "lJltltltYl':1tlHtl'l U~t'H~tl!l'U'!f"1~'U U~: 'Ufltl1..1 't1101'1 Iu~:'Um':l O'U~: nlJtl'U 

1 :: " 	 " ... "'" "" "A 1""" '" '" tY1 tIN~ 'U'\I1..I'U010fl11lJ, (Elaboration) fl,FjtYtl'U~"tl~tlHlJ'H':ItltYm'Ufll':lWI'Wtl 'H'UtlI':IO'UlJ 

"c/ .1.1 1 1 "tI........... ~ ""''' ".... I .1fl11lJ,~tlCf~'U'U "0 '!f {)U~fll':l IIUU-" UltY1t't11'l1't101ffltY~':I U~ttlU (J tl tYm'UtlUW fl1tltlH'U'U 

A~ ""'1"".1 '1::tI "'" ~ 1.1l'WtlllJ'Ufll':l'\ltllt1mtlUfl11lJfl" 'Htl1H'\I'U tY1'U 'U'U'U ':ItllJ'UN~ (Evaluation) IlJ'Utll':ltYl U~: 

A d~ 4:1 ~ 1 t JJGti1Q.t 4 0 ~ QI ~ 
't1U't11 1..111..1 tl'H1't11':1 tI'U tltl 1'1':1 ~ "Ufll ~t ttlJ {IllJ U~1l'H'U m':l tI'U ~tlU!l~t't11UUU ~tl 'H"ltY':IlJ 

t1':1ttYUtlUW . 
.... "_or "" 5.1.2 	fltl'l!ltfll1unu,!!111 InH' n1~l-tU" 
Q.tQ .Jq 91 _(VA ~ ~ flQQI 91 

1..1 tlI':i tI'U't1l':i tI'U"1UtI{)U~fll'.iUUU-"U ItYlt't1H1't101ffl j;l~'.i lJ't1 tl}J: fll'.i IItl11 qJ'Hl 

'HtT'l11t1'U(mean 18.45, SD 3.13) U'ltl'hrltl'U11t1'U (mean 7.26, SD 2.30) tlvl'liiumhflqJ't11.:JtYil~ 
d... :: .: A ... '" "" _ ~ " " 
't1'.i :flU 0.05 't1'l'Ul'Utl~ 'ill tltl ':I:U1'U fll'.i~" fll':l 1':1 U'U,"1t111itl U -" UItY1t111fl11lJ,I'U'U m:U1'Ufll':l 

1-H'utlI;U'UI~'U~~.:J;jtltl~,j~ffn}J lfl'U fl-f1 R'1Ufl'Ultl~U~:1~'U111 fll'.i~ff-lltY1lJ1'lfu tlI1 tI'Ur ~tl ti" 

" " ... ,," "21 '''1 0 ""'''' ,"10~'Ultl.:J ,~tlfl'Ufl11'Hlm~N~ U~::tYllJ1'.i{lUtl1JqJ'Hl " "Ofll'.i'U lltll11i fll':l~l'l'l 'Utl'lmtU1'Ufll'.i 

... !"1!ItI"I " .I! ",,,.J... ~" 1 " , "" '" ... " 't11.:J1't1U1ff1tY~'.i i l'!f Cf'lfl ,lJ'H'Ul't1l'WU'lllJ 1..1 Fjfltltl 'Hfl11lJ'!f1t11'H~tl 'il"lfl':l OlJtYm'Wtll'.iWu~:: 

... 1 " .l , ~ 1""'" !!l "::,, '" " tl'ilm':llJ mtltlfltlmtU1'Ufll':l't1~tl 'Hfl"mm~N~ tlUItY1t'H1fl11lJ, "j 1lJ't1~fll'.iUtlilqJ'Hl1 'H " 

1"fl1fti1mlJU~::~tlfll'.il;U'Ufll'.itYtl'U~H '11';1..1 'Utln1~ tYm'Utluw 'If'..rtll;o'U~~;jtltl~,j~tlU 
nU1'il fl'U'H1"'1t1~'Ultl'lU':I':IU1fllfffll'.il1t1'Ufll':ltYtl'U'-H',:rtll1t1'UiitltY':i:lutlucitlmlJ fll':ltliltlntl 

U~tiil1HltY1lJ tll'ilmtl1''''111~'U fll'.itYtl'U 1-H',:rtll;u'Uti"I~'U '}'hl~'U u~~Ufi'ilW'H1 ,,,,,r'Uttl'l
u 
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"" GI' u "" vv u"'..... "" '" 5.1.3 ft1111't1~'t18a9fltlHl19RHl111t1't..!lR10 t]UflHl1I1UUUUlD'ltTlH1T101f1Uffl1rI 

'IIm~ tJ'U ~11li'1Jfll'ji~fl1 'jii tJ'U r IlltJlIa,:r~flUU1J1J ff1Jlffl t'YIH1'Y1 tJlffl ff~1 
A 1 ... 4 'I' AI .... CO"," ~ '" ~ "" '" l'jfN fl'j~-I1Jff ~tJ.fll'W'jllJlJtll1lJ"'H'WV !~~V]J{)1J~fll'jU1J1J'''1Jlfflt'Yl1.;jl'Y1tJ1fflff~'j V~ !'U'jt~1J 

jI 1 ~ v ... .J,v", "' ... vv AI"'''''''' <!I
1Jlfl 1~tJ~l'U lI'jt tJ'If'U 'UV.:JIljA'jtJ'U'YI ~'j1J ~lflfl1'j ~~fl1'jA'jtJ'U l~ltJ]J~1J~fl1'jU1J1Jff1Jlfflt'YIH 

1'Y1mfflff~1ijfhmgtJtl 11 lJ11.:J'WV1~lJlfl~q~ 'jV.:JI:HlJlflV Ill'U1J'YI1J1'YI'UtH6(~ tJ'U i11'U Ill'U1J'YI1J1 'YI 

v .....J """ ~.J t ,.f A "'... v ~ ~ 'UV.:JlljffV'UlJtllm lWtll1lJ'W.:J'WV ! ~~l'YIq~ 'YI-3'Ul'U V.:J~lflfl1'j ~~flU l'jtJ'U l U1J1J ',,1Jlfflt'Hltll1lJ t 
5ft .ad'1 iiGo' 4 ~ j/ 91 JJ j/jI .a-Cl .QQ,I.o=:l 

IlJ 'Ufl1'jffV'U'YI~.:Jff.:Jlff'jlJ1'H'Um'jtJ'UtlJ'UIlj1J{)1J~fl1'j'YI~av.:Juattl'U tll1'H ltll1lJ,~ltJ~ 'U tv.:J 'H'j V 

ff1JIR'Hltll1lJrl~tJ1fl1Ja-31~a.:J'Hih~ufll3tJ'Urh1lilfltJijtll1lJ{1 'Ua.:Jif 'U1Jln V'U 1~tJ1~fl'jt1Jl'UflU 
"" .. ~ A <!I V ... v.J... v 1 '1-'!" <!I ~'1 

'YIH1'Y1tJ1ff1ff~'jtlJmtl'jv.:JlJV IljffV'UlJ'H'Ul'YII'WtJ.:Jfl'jtf.!'U ~tJ l'Jtllfl1:IJ 'HHltJflffm'Ufl1'jW I 'U 

..."" _I "... <!I "" A "::'I '" .... A 'I v.... "" "" v 
'lfl~]J'jt~l1'U'H'jVffl1i~fl1'j'YI~aV.:JA'WVfifl'YIfllltfl1'j ff.:Jlfl~ 1'WV !'H'U m 'J t'J'U1fl~tll1lJVtJlfllVOlfl 

d Q Q,I G) ~ 0 t d 00# 4 0 JQ jI 0" .d Of 

L'H'U lfl~tll1lJff.:J fftJuat ff'U !~'YI~t'Hltl1~V1J 'jt'H1H'YI'U m'jtJ'U 'YIlfl ~fl 'J 'j lJlljffV'U ~t'YI1'H'U 1'YI~~ 

0v.l. ... v" V • <!I 
1J'j'jtJ1fllfffl1'j ffV'U1'HtvV~Vfl1'j l'j tJ'Ul UattlvtJV1'UltJtll1lJfft~lflU'U~ 'Ulnat1 'Htll1lJ'lfltJL'HaV 

l'rh~'11~'U 
.J. -11j1 ........ ~ ~ vOlv 


~lfl'YIflal1lJlffl1JlHlff1]J ~11fl1'j ~~fl1'jl'jtJ'U tutJ tJn1J Ifflt'Hltll1lJl'Y11 'H 

v...... jI ~ Vjl l' "" A. A 1 .l
Iljl 'jO'U lJfl1'j ff'l HV.:Jtltll1lJ,~ltJ~ 'Utv.:J ~tJN1'Ufl 'jt1Jl'U fl1'jtl~I'W Vl'll fl1H'VVlJ tJ.:JA'U V'H1

'I
!'U 

• .. d~ 0 Q.I ~ tI ~ , Q,I J ~ j/ .4 ~ Q,I.Q .c!I
U~atl'jV.:J'YI"fl1l1Uat'U1lJl'il~AlJ'UV.:Jtltl11lJl !'HlJdl'H'j1J~'UIV-3 'UVfl~lf)'Ufl1'j !~a.:JlJvlI{)1J~'H'jv 


Uffl.:J'H1tll1lJfA'ltJ~'Utv.:J v.:J'til 1 ..rum~tJ'Ulfl~tll1lJ ff'4 fl ff'U 1'U1'U fl1'j I~ tJ'U r ff.:J Na1..rijl'il~tl~~~ 

~ y 

AV1~ tJ'Uuat'rh1..rNafflJq'YI1i'YI1.:Jfl1'jI~tJ'Uuatijiflllt1'U fll'j u~ihY'Hlq.;j:U 'U 

v 
5.2 'UtllD''UtlU't..!t 

v oU ""J! '" vU5.2.1 'U81D''t..!8U'UtD'1'H11JHl19RHl1110'U .. U1JUD'1JlD'lt'Hlfll11l1 

.... "" '" <V ... ~ "'! vV'IV5,2.1.1 fl1'j 'iI~fl'ilfl'j'jlJfl1'H'HJ'Ufl1'j~~fl1'jl';HJ'U ,UtJ1Jff1Jlfflt'Hltll1lJl 9lV.:J !'If 

nal1'Ufl1'l i~fl~fl'j'llJfl1'l (1 t'J'U fl1'l ffV'UlJlfl tl16ffV'Utll'l1li'1Jnal1..w~'Hfj'U911lJtll1lJL'HlJltfflJ 

5.2.2.2 fll'l1~fhtlllJl~'U~i1fl'jt~'Utll1lJff'U1'iI'UV.:JUml tI'Ur'htlllJ~V.:JA~'UfhtlllJ . 
'" 'I !II '" <!I 'I !II !II 'I ~ 0o,!II
'YI ff11Jl'ltl ! 'lffll'l ff.:JIfl91'H'l V !'lftll11J'l'UV.:J91'Utv-3 1'Ufl1'l n1JlffltUffl.:J'Hltll91V1J ~uattllmlJtll'l.. 
1~'UfilmlJ~''HlJltfflJn1J'lt~1JiiP.U'Ulfl1'l'Uv.:Jirm~tJ'U 

" 5.2.1.3 1'U;]'Ufll'l dl'll'ilUatfl'U'Hltll'lVVflU1J1Jfl~fl'j'jlJ1..rL'HlJ1tfflJn1JflfltJ.fll'W 
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., 
" 0 CLI _v U '111 .... 15.2.2 'U81Ul.l8UU::i:rl'H'iUn1119Uft'i-3fl8 au 

5.2.2.1 tll'i1h11ijiMfll'iUUUffUlffl::'rn~1't1fJ1mff9I'rlllfffl1!JlilUi1Ull'i tfu 

~Utlm'HUmnmifl1!J::fll'iU~;]il!'H1U~::FffHYllq't1i't11~fll'illfJU ''1it.! flll11 ffl1l1n'l lufll'ififtmh~ 
ij11l1'iWqjlW 11.t1 fJUlfifJUfl111lfl~'t1U lUfll'ii1fJU'\Itl~irm1 fJU ~.gftfll'i (1 ouf~1fJlIij,j~fll'i 11UU 

!'! ... 0'''''....... t ~I A 

{lUlffl::'t1l~1't1fJ1f11ff9l'iflUfll'illftflUl'ifJUt I1JUUUtlU '1 

'JI '" 'JI CJ".l. ... 'JI
5.2.2.2 fll'!ffftlUfll'illftU'i'ifJ1fllf1m'l::ffflll'tUlft~tlll !'Hltltl9ltlfll'il'ifJUl 

QI ...1~... ~ 1 1 ... f' A 'JI91~tlft1)U 'Jl't1flUflflUffn~UH~~ 1) U'UW::1Iftfl1lfl'i'illflUl'ifJU tlfJ1~1l'I1Il::ff1l1l'ttlfl'i::9.lU 

http:tlfJ1~1l'I1Il::ff1l1l'ttlfl'i::9.lU
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• t;;! "" !!I".J " "" fl1..lfl111W 't'HWn'Ml. 0111lJ 1 rJ1.J1Y1t1lJN'I:l'UV~011ffV1..IUlJ'lJalJ lffl:lfltl1l1J1Y111..11..1 01111 tlu 

, .. Q! .. I .t:\d.ct t <V J' .ct A .ct 
UlJlJ':i11J1JVfllJ011ffV1..IUlJlJlJflflYl1JN'I:lflVN'I:lff1J'lYl1iYlHfll'H1t11..11'Yl1tl1J U'I:l: 

~ . 
, ,,~ '" "" '" '" ~ ~I"" 1 "" ~Itl111Jffl1Jl1fl 1..1011 UfllJflIlfl'UV~1..I m1t1),1W1J1itl1Jnfl'MllJVI 5 1 ~11 tI),IQ1JJl11lJ 

~~lfiflVfl11jJit 1Y1t11iht1..ltit!lru0J1ffmnf11fffl11JlflirwcVirl : 1Jlfl1Y1t1T5t1 
4f u U 

If1'U,;tl1i111Jln':i1'Y, 2549. 
A ~ ~ ~ d iI. ..:::I:VC\ ~ Q,!' 

fl11J1'Y1011 m:Yl11~nfl'Ml1i011. O1l'i1flfl1111t1),1~Oll1Jffl'H;011!1t11..1pJ)81f11fffl1f111JlfflflUfl1 

4 l,,l """" O1nto'Ml'U1..Ill),l!l),1 2544. fll~IY1't't'" : lH't't1J't'tfJlff.fl1'1:l1fl1'l111, 2544 . 
tf 

.Q A tI • 4 QI <llffa .c:I IIU _IA Q,I~' Cl ~ If 4. 
flflfl't't~'M lf1JVfl1.l~I1JV~. Nflff1J'lYl1iJ)l~01l11t1),1U"O/J)m':.fl1fllJ&llJfI 1..I1'Y11J)tJ1ff]fffl':i t1V~ 

Q.I.d QJ QI ~ .d,9IQI ~ " 
U1!H 'UV~),Imlt11..11:fllJ1J1itl1Jnfl'MlflV),Itlflltln flllJ01lffV'WUlJlJtlVt't'11o/lflfl111J~ 

lflmffl1Jftllm11J011VVflUlJlJ011Y1fl'l:lV~. 1Y1Vl'U't't1..ltitllqJqJlfffl'Mlft1fffll1JlflirWcnfl: 

1Jlfl1Y1t11~tJt;tI~1lfli, 2546. 

'Uityfll tliin1i1ttJ1. O1liWl1..l1vnt~tl1..Itlv1J'ibtflVl,r111ffV1..I 1'Ylttlij !~ tN mfl-llJff 
~ . 

;r1..l~1itl1Jfffl'MliHi 5. 1Y1t1lU't't1..ltitllqJqJlfffl'Mlfflffm1Jlfl'Uwcnfl : ffflTU1..ItYltll1..11'1:l[j 

" 11 ....'t'tl:llV1Jm'l:llt'lnfJWYllf11'1:l1flm:lJ~, 2546. 
d QI tI 0'" q ~'.Q Q.I J Cl , 

1l1:'\.,l'UYI 1~f1flV1J. tl111Jffl1J1Hl 11..1011tlflVtIlnllUWflI1WU":N'I:lff1JqYl1iYll~011t1t1),1flll1J 

.ct ~ tI A QI.Q 0 Q.I 4 t QI .t:9 .:::I .cI 
ffU:flUl'HJ1..I':i1'Y1t1lfflfffl1 t1V~ff1JlJf1U'l:l::0111l1U1..lfl 'UV~),Im1111..l'Y1..I1J1itl1Jfffl'MliJyI 1 

'" "" ~ 
" 
,,,........!!I" ... .... " 
'ilflO1111t1Yl1fW 'Y1&lllm01nl1Jtffl::lflfl111J~ (INQUIRY CYCLE). 1Y1t1l1..l't't1..l1i 

tllqJqJlfffl'Mlf11fffl11JlflirwcVifl : 1J'Hl1Y1t11~1l'UV1..IUri1..l, 2552. 

".... ........ A ~ 

'YqJl1..l1fl CJ1V1..I't't1Jltl. O11't'tWl1..l1fl'ilm11J011Y1fl'l:lV~ 11V~ O11Y1flffVlJtl111JtlJ1..Imfl-tlJff'UV~ 

ffUltlij11..1;1fltl1:~li1..l1fl1l1.fi)1..I~ltllflVl'1..I~V~~1..I;1fl. 1Y1tJ1U't't1..ltitllqJqJl 

fffl'Mlf11fffl11JlflirwcVifl : 1Jlf11Y1tJ1~tI~'J'I:l':i1'Y1ilil, 2550. 

d tI Q,I d ~ ,,~ ~ .d t .q q" IV.c.t "01" " 
'Y'I:lfffl 'il1..lVllff. 011ffV1..ILtlJVtlVtffl:lf ltl111JlllJ1..I11ifl11'Y1ff~!D'1 1J llf 'W 0&1111..l1 'ilflfl1..ltl11lfl 

tl111Jf~1t1fl1..ltV~ lfIV1.fm:V1Y011Uff1~lflfl111Jf. 1J.tl.V1. : 1J.tl.'t't., 2543. 

http:1J.tl.V1
http:lffl:lfltl1l1J1Y111..11
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.c:t tV Q,lJ dI Q.I do Q,I cv.t:f .:t 
~mnru 6U9il~81'4~, f1fl~f11 't'{.fll't:l1 U~::::6tl!~~ ffl1.fl1. "fl11ftWl'U1N~ffllq'Vl1i'VlHfl1111fJ'UU~:::: 

i1ifl11'Vll~i'VlfJ1f11ff~i~1fJl'Vlflilflfl11i~fJ'U'.hllti'Utiulf11~~1'Ui'VlfJ1f11ff~i 

...... . 
1J'H11'VlfJl~tJ'U6'UUfl'U, 2545. 

.ct 'JI ~ ", .4 .,. Q,I QOI QI ~ d 
L1tJ'UluuunULffl::::'H1f1111Jr', 1nffnf1fl1:l1f11ff~1 UUU1\ltJ1JWCVI~f1fl)j1 

1J'Hli'VltJl~tJ'U61mO'U. 4(3): 46-52, 2553. 

i1tJ::::u~i ;ttJ1Jl~l. "f11111ffl1J11t) 1 'Uflnti~un'iJty'H1U~::::N~ff1Jq'Vli'Vll~fl11 L~ v'Ui~lfJi1mf'U6~ 
Y • 

iiflL~tJ'U,rn:U1itJ1Jfffl1:l1iln 51~v1~l11uuUfl11i~fl11L~V'Ur!LUUff1JLffl::::'Hlf1111Jf 
~ ~ ~ QI I 

(5Es)", 1nffnl'ffl)jlf11ff~1 1J'Hl1'VlfJ1~tJ'U6'UUfl'U. 1(2): 93-101,2550. 
Y • 

i1 tJ~l iJtytylf1'; . fl11 tmVULnVVfl111Jffl1Jl1 t) 1'Ufl11fi~un'iJ tv'H l'U6~iifU;(J'U;t'U:U1itJ1Jfffl1:l1iln 1 
• Y 

t Q.I.c:t.::t.::t.c:s d 01 cf:;1 t Q,I 

1::::'H11:3YflL1tJYlnJUVUL1tJ'Ufl116U11JL~V:3~U~::::1::::~1JL~l1uWW1U~fl~1:3flY. 
• U 0 

i'VltJ1ilft'U1itJ1tytylfffl1:l1f1'lff~11J'Hl,jWcn~ : 1J'Hli'VltJ1~tJ:IJl11ff11f111J, 2545. 

d ~,. Q,I.c:t~" Co o:P Q tI 
ft1:3Lftty ff:3 l~'Vl6:3. N~'U6:3fl1n~fl1111tJ'Ulfl1V"'fl\lmnJOTHY1;nilfl'U'Hl'Vll:31'VlfJ1fflff~1 

d.4 t Q,I J q Q" Q 0' Co Co 0' 
'Vl1Jfl6 N~ff),JQ'Vl1illl:3fl11L:H!YU~:::: fl11f1~ttfliJty'Hl'Vll:31'VltJ1ftlff~1. 1'Vl tJ1'Uft'U 1i 

111tyqpfffl1:l1f1'lff~11J'Hl,jwcn~ : 1J'Hli'VltJ1~tJfI';'Ufl1'U'Vl11hWl, 2548. . 1Q,1 A Q,I .c:s (V 4 .do 4 
.flfl~ f1'U1i. fU)ol'U!tlflll011),Jfl1111V'Ufl11ff6'U L16:3 mfl-LUff tlVfl1H1'6Y\llWlfl1',iUVV 

ff6tlU1l1fl. i'Vl milft'U »111tytylfffl1:l1f11ff~11J'Hl,jwen~ : 1J 11 li'VltJ1~tJ'U6'U UO'U, 

2550. 
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.4 CI.t 1 4 ~ ~ "'_IQ ~ QI ~ .q QF

1'lltJUUrnUNIJ In.Jft. 1'iltJ1UftU1ilJ'ityQp"fllllfllffft'i1l1111JWIltWI: ll1111'iltJ1atJ 

fl~ufI'lU'il'i11nlltJ'i~fflUiift'i, 2543. 

lCtC')t GI Qd'" 4 4 .Q ".Q ...:::. 
tJllla~ 01\1. flafflltll11i L].Jfl)'i!'jfJU11fl1f1IJUao/fl111lfflIJU{llYfl)'iT!1HltJ}Uill1WqJ1W'llfN 


'" '" ..:~ !II", '" "'''~ '" '" ~ ~A I '" 
ym'i tlU 'ilJfI11Jfl)'i ilfl fl TH'i tly,~1tl1fJj)01OJ'in1J1ffl~ lilT! 111l1lJ 'i~flVlJfl)'i!'ll tlY 

UflUN-31l1'U llii. 1'iltllUftU'lftJ'ltytylflfllllfllffft'i1l111UWeJ1l91 : 1l1111'iltJ1atl 
... .. 

ff-3'llalUfl'iU'il'i,2550. 

Qftl flll,m1' Ua~1lla th'i1ty11U'1f. "flatYllq'ili'il1-3OJ'i(ltl'Una~fl111lfiflffrl-3ff'j'jfl'i11-31'iltl1fllffftl 
., . . 

'llv.:rum~tJuiUU1itlllflflllli1~ 2 ~'~f1Jfl1'iffVUlfltll.fltJU1J1Jfl1'ii?1Jlffl~111fl11lJf", 
d f'I.Q QI t QlGlQ~ 

11'iffl'iflfllllfllffft'i IJ1111'iltJ1lW'llVYUfl'U lllJlJlJWCVlft11fl'lJ1. 7(4): 109-116,2550. 

1-3'i::i ffl'lJtyUlll, ffllml ~ltlt1Vfh Ua::V~ffflt ff-3..fffl1. "OJ'i!mtJ1J!~tllJfl111lff11l1'i{llU 
4Q ". CI.t,e:f .Q' 4 ~ d'.:9 

OJ'ifl~1!fl'i1~11 flaffllq'il1i'ill-3OJ'i!'itlUfllJlJffl'i~OJ'i!'i tlU ~TYlUlfllffft'i !'iV-3 fl'j~- mff 
., . . 

l!a~!ilftflii~vOJ'i(ltlU!fl2j'llV-3Um~tlU W,j1itllJflflllli1~ 5 ~i~flJOJ'iI~tlUfUlJU1{Ji'01 
'" !II':: ",!II "'!II "" 4 ..

OJ'il'itlUl 7 'llU fl)'i!'itlU1UlJlJ KWL ua~OJ'il'itlU1UlJlJtJfll91", 11'UfUflfllllfllfff)'i 

1l1111'iltJ1atlffUflllJ. 3(2): 42- 49, 2552. 
4 .Q d' .q flfJla QI 4 ~ Q,I .4 .c:I d1'i -3!'i tlU'J,fllfta1'iltJ1ff'i'ifi. 'i1tl-31YOJ1l1fl'i1::11Fjl'l' tlU 'l'ltll!flflaUfltl tltJ "IfY1l1Wllflflllli1'il 5/1 

... 1 0 ~I.ci Q tI,..Q .Q tI 
lJ'l'~illlJOJ'iflfl'lJ12554. t!'iU'il'l' : LH!'l' tlU'J,fllfta1'ilUlff'l''l'fl, 2554. 

'" A I 0 <.:tl <S ... .. "I '" ... .. 
____. 'l'ltl-31'Ufl'flOJ'l'!'l'tl'UlJ'l'::illlJOJ'l'flfl'lJ12551-2553. ty'l'U'il'l' : ! j-3!'l' tlU'J,fllft'fl1'ilUlff'l''l'fl, 

2554. 

aflllWl ffllJ1al Ua~1'i'iW iI~ tf ,j-3ff-3..f. "fl11lJffllJl'l'{IlUOJ'm~ilty111Ua::flatYllq'ili'il1-30J'l' .. . . 
l~tlU1'iltllfllffftl 'llV-3Um~tlu'iU,j1itlllffflllli1~ 1 fiL~tlU111 tJl.f'l'tJulJlJ flU ffvu 7E",.. 

~ '" Q GI I

11'l'ffl'l'flfllllfllfff111l1111'iltJ1atl'llVYUfl'U. 4(2): 112-119, 2553. 

1'1ftylf1'l'of i'ftUfl~. (14 lJfl'l'lflll 2554). iYll,m'lJof1~tl fl',mfi'1fqJ flan. tylU'il1. 

fffltfl~ q'fI1l1 'l' . "01:: lJ 1Ufl)'l' fflJ Iffl:: 'il1-31'il tll fllffftfl. U flU 'il~aV-3tfl iJ 'l'::~lJ,j1i tllJ flfllll 

ftVUtJ altl : OJ'l''illJ'il1U -31U1i'tl~lU1'il tl1fllffft lflfl'lJ li11fllJ li11'iltllatl~lJa'i1'1f1iTU", 

d '" Q Q,I Q 4/4 .e1 Q

1Uffl'l'flfllllIDfffI'l' IJl111'iltllfWlH'llalUfl'l''U'il'l' 1'iltJ1t'llft1Jl91f)lY. 22(3): 331-343, 

2554. 
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ff1~fl1:lW ul1'MtJ. fll1 liWlu lFHHllJg 'VIi'Vll-!lfll'H1 tJU1'MliJffmYU'(;l:: fl11lJ ffllJl1t:llU fll1 Uni1ty'Hl 

~ ./ QI <d ~ QI 4 ~I.d 1 1 iI ~ iI
'VIl-!l1'V1tJlfflff1l1'IJtI-!lUfll1tJU'MUlJ1WlJfffl1:l1lJ'VI 5 ~tJ 'Mm::1J1Ufll1U1J1ffl::'Hlf111lJl 

1'V1tJTUYiUi'tJ1tyQpfffl1:l1fflff1l1lJ'Hl,jW cYi1l : lJ'Hl1'V1tJl~tJ'IJ elU UflU , 2553. 

"" "" " .., cI n 1"""" ~ ildcl ,ffm ff -!ltI1"U1I. N'(;l'IJtI-!I fll1 "~fll11'H1Ul ~tJ ')f11ifll1U1J1ffl::M1f111lJl'VIlJ1Itlfl11lJffllJ1H) 

""""" ,.ct. " QI ~ .c::t1U fll 1f1~11fI 1 1::'H fl11lJ ffllJl1 t:l Ufll1fI~Ufli1ty'Hl1mo/N'(;lfflJ Ql11i111-!1 fll1 11 tJU 

1'V1tJ1fflff1l{ 'lJtI-!I..rfll1tJU~lh::t:llJfffl1:l1jJ~ 6. 1'V1tJTUYiUi'tJ1tytylfffl1:l1fflff1l1 

lJ'Hl,jWcYi1l : lJ'Hl1'V1tJ1~tJ'tifl-HW, 2551. 

cI 1.c::t M .I.e:::../ Q.I ~ .c::t"A Q.I .c::t 

ffnJty1l1lJ "lJff1 U'(;l::lJ!lJ ltl1W YilJYi'VItl-!l. "N'(;lfll1 "~fl"m1lJfll111 tJU111t1-!1 YiU1i::1f1 lJ 

" .
-MU~1itJlJfffl1:l1t1fi 41~tJl.y1{J.omfll1ff1J1ffl::'Hlf111lJf (5E) 11lJnt1UNUN-!llJlUlJ~", 

111ffl1fffl1:l1fflff1l{ \l,j1J1.otJ,jWcYi1lfffl1:l1lJ'Hl1'V1tJl~tJ'lJtlU!!riU. 4 (-n1ff1:l) : 95-101, 

2553. 

ffm,jUri-!l1ff1lJ fll111 tJU fll1fftlU1'V1tJ1fflff1l{U'(;l::1't1f11U hv. fiijtlfll1 .o~fll111 tJU D'VItJlfflff1lf 
'4i • 

"" "" fl~ -!l1't1Yi"l : m::'VI11-!1fffl1:l11ifll1, 2545. 

Q.I .c::t 91' .c::t 9I.ct. ./ Q.I 4 ~ A 
. fll1"~fll111 tJUlfl'f)lJffl1::fll111 tJU 11'V1tJlfflff1l1'H'(;lfl\T1I1 fll1 fffl1:l1'IJU YiU!lU. 

"" " iIfl~ -!I 1'V1 Yi"l : 1HYilJYifJ~fftl1'(;l1~Yi111, 2546. 

____	. liIflffl1tJ1::fltl1Jfll11NtJUYi1 'lJtJltJU'(;l::t11J1lJltJU1J1Jfll1ffelUU1J1Jff1J1ffl::'Hlf111lJ{ 

(Inquiry Cycle). 'lJtlUuriu : lJ'Hl1'V1tJ1~tJ'lJtlUuriu (liIflffl1fl~ffl1Ul), 2548. 

"" lit""'''' cI iI ~ iI ilcI ?t iIiI iI iI
fflJ"1I ff11iU!Yi\j'(;ltJ. 'H'(;lflflln~fll111 tJU !U1J1JU1J1ffl~'Hlf111lJ! ~11 tJ'l-HlJU ~flUfl11'Hlf111lJ! 

~1tJ1IUliI-!I. lJ.tJ.'VI.: lJ.tJ.Yi., 2535. 

ffm,jUri -!I 1ff1lJfln11 tJu fll1 fftlU 1'V1 tJ1ffl ff1l {U'(;l::1 'VIfll U1 '(;lv. 1tJU1J1Jfll'H1 tJUfll1 fftlU ~iWlUl 
" 

" 
m ~1J1U fll1 fl~1 ::,j1Jff-!I 1'Ml~ih1 'VI tJl 1 ::~1J -MU ~1itJlJfffl1:l111elU tJ '(;lltJ. 

" 
http://www.ipst.ac.th/biologylBio-Articles/mag-contentI0.htm. 15 iiu lf1lJ, 2554. 

ffTUfl-!I1U 'VI ~fftl1Jfll1 fffl1:l1UlY -!I'Ml~ (t1-!1flfll1lJ'Hl'l1'U). 11tJ-!llU fll1'V1~ffel1J1 mil \01. 

http//www.niets.or.thi. 15 iiUlf1lJ, 2554. 
rI • rI I 

.c::I .c::I Q.I.ct..c::I .ct. Q.I'.ct. .c::I 4 91 .c::I 91 
,,!1i N'(;l~ U'(;l~fffl~ff1 ,,!tl11:11. "fll11YilJN'(;lfflJq'VI1i'Vll-!lfll111tJU 11el-!l m~-l1Jff ~1tJ"~fll111tJU1 

4 	 -ClI Q.I.c::I.ct. 0 Q.I' ././.d A 1 	 4 
U 1J1Jff1J1ffl::'VIln'VItJ1fflff1l1 'VI1'MtllJ tJ-!lfl1J'M111tJ1::"l1U", 111ffl1 fffl1:l1fflff1l1 

.ct. Q.I' 	 ./ Q.I' ./ 

lJ'I111'V1tJl'(;ltJ'lJelUUflU ffl'IJllJ~1:ItJfflff1l1U'(;l::ff-!lfllJfflff1l1. 1(2) : 45-67,2554. 

http:Q.I.c::I.ct
http://www.ipst.ac.th/biologylBio-Articles/mag-contentI0.htm
http:lJ.tJ.Yi
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if.... , 
l6flUl"i6HtH (fl6) 

lfii~6 '\Jt)'Uiffl. "fll'Ii9ll'U1f11111ff1111'Hl 1 'U fll'Iufi'iJtymu'1.'l~N'1.'lifmrYi tVI1-3fll'I i-; tJ'U fl~lIff1'I ~ 
...,.... <I A ... 0 ... ......:: ~ ~I d 1 ... 'JI

fll'Il'ItJ'UI1'YItJ1ff1ff~'I lHI-3 lfftJ-3 ff111'I11'Um'ItJ'U'll''U1.h~tlllfffll:lllJ'YI 5 ~tJfll'Il'ItJ'UI 
... ... ~ 'JI «9 <I 

U11111tl'ilmfllHl1Jlff1~111f111111 (Inquriry Cycle 5 Es)'" 11'jffl'Ifffll:l1ff1ff~'I 

11 111i'YItJ15tJ'\J{J'bIuO'U. 2(2): 129-135,2551. 
Q~ 0 fI ~ ~.!1 Qt/

lf1'YItJ \j'1.'lfl1. fl'1.'lQ'YIlifll'Iff{J'UfI~UtJlJtylf1. fl'fU'YI'W" : flJ'W'WlI'W, 2547. 
;Q. ;: ~ Q tI!IV QI~ c:t ~ «V ¥IQ 

lf111'1.'l 1'\JtJ1UTl1. fll'Iff{J'U1'YItJ1ff1ff"'I'I~~11111WllnfllJ1. iJ~~1'U: 1I1111'Y1tJ1'1.'ltJff-3'\J'1.'l1'UfI'I'U'YI'I, 

2540. 
... <I 1 '" 'JI... ,.Q !V2t iI OJ' 4.c: 

lf~1'I~'U 'll'tll'1.'lff. fll'Urn-3U11111tlfl1111ff1111'Itl 'bIflllfitlUfllJQ!111ff-3U1~t;"{J1I'\JtN'Um'IfJ'bI 

~ Q.t ~ AS..J 1 ,::I Q1 ~ 41.... 14Q,I Q

''billJWlInftlJ 1 iI 'YI 31'111fJ'bI ff)jfl tl fl ~ -3111 'W1I111'UfI 'I. 1'YItJ1U'W'U li lJ 'I tyf.l!1 
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cut/. QI ~l fI Q riAQ"

"l'1.'ll1'1.'ltJ ~{J'W'I1111. "N'1.'lffllq'YIliU'1.'l~fl1111f1~ffn~ffnfl'YI1-31'YItJ1ff1ff~'j ~'I{J-3 ff1'Ill'1.'l~fll'I . ", . 
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{Ji'f.l!f.l!1 ffii~1 'W\I'1.'l6. fll~i9ll'U 1'fifll:l:fll'Ifi~{Jti1-3iji'il1'IW ty1WU'1.'l:N'1.'l ifmlYl il'J1'1fll'I II tJ'U i'll'1 
" . ... ... "'" ......... <;:!! '='1"'" 1 1'J1 ... ~ ~ 
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" . 

umltJwiruirlit)lJfffll:l1i1li 5. i'YItJ1ii'W'Ui'11~f.l!f.l!1flfll:l1ff1ff\9l'I1I111'UWcjj~ : 
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66 

.flltlN1-rlfl " 
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" 1. Yfrunw1'1i'ufl11:U~U1tlu 

1. tlU ~tfll~m{liluffn~1f1JUflfl111J!i1um fH1Jff'UU'Iff1'i 

2. 1 U 1u~ulilutlu~lfll~U{'1fii fl'vl'd'11tl~VU 'il1fl11iiHhtl~vuliluihf1(~u 
3. t1~:U1W'UU'ItlU~1f11AU{ijNa~Ufl1'ilt1~VUU'UU'Iffn 

. " 
4. fl1'ittll1VUU'UU'ItlU~lf1l~U{~uudn1JtI~:IJ1w'UU'I18lfl'iluv:u1uuuu 

'li'ulflff~t111i\lfl~U'I 


fl. 1 ua:::: 4 'U. 2 ua:::: 3 


fI.2ua::::4 'I. 1,2,3 ua:::: 4 

. . " 

2. l1J'i l:U1't1:uua\ta ij.y1'1 pH 'UU'Iflnlt1l1VUU6.0 - 7.6 ttll1VU'il1fl umi!iu'I-u\hi~U 
S1 ~dd d' '1mffna::::a1V llJUffl'UV1 'il:::::Ufl1 pH 1't11 fl . 

fl. Jll1fl116.0 'U. 6.0 -7.6 

fl. ~'1fl11 7.6 'I. nhn1J 7 

3. 111Y1Vfl'WUmi'fI't11aU (pH 8.2-10.0) a'l1Uff1HI::::a1Vlffl1iiJil t1'i1fl{)11ff1HI::::mVV'IfI'Ilff 
~ 144 ~ ~ IV" Q t _I t 1
&:U:Uffl'H:Uf}Ulfl:U ff1'ia::::lnvuuru:::::u fl1 pH u'i:::::U1Wl't11 fl 

S1 • " r;dt • cvfl. UUVfl11 8.2 'U. Uf}{Jfl11'H'iUl't11fl1J 8.2 

• e!t 'CLI
fl. :IJ1flfl'h 10 'I. :IJ1flfl11'H'iUl't11fl1J lO 
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'II. 

J.,. .,. .,. 
~'U~'UO.:JO'U~!fl!ftO~ 

, 
~'HpH 

c14 l.r=i
at" an'U 

... ;hll
aiIl"Ul::;aUm ~ 

;nnfl1~n~ao.:J 

methyl yellow 

Bromeresol green 

Methyl red 

Bromothymol blue 

Phenophtalein 

2.9-4.0 

3.8-5.4 

4.4-6.2 

6.0-7.6 

8.0-9.6 

'" 4
ffU~~-nH'tN 

II 
4 o ... 

nH'O~-'Ul!~'U 

4 
U~H1H\o~ 

II 
4 o ...

mi;'\O~-'Ul!~'U 

'~iH1-i1'1flJll 

4 
nnUN 

II 
o ... 

'Ul!~'U 

~lJ 
4 

mi;'\O~ 

'~iji1 

'" . .
ffl1i;'\::;i;'\lt1lJ pH fl~1::;'H11~ 5.4 -6.2 

.cI I I .cI I , 

fl. ffl1i;'\::;i;'\lt1lJ pH fl~1::;'H11~ 5.4 - 7.6 ~. ffl1i;'\::;i;'\lt1lJ pH fl~1::;'H11~ 5.4 - 8.0 

5. 1I1fl;rm.!i;'\fl'U~!f1!~fl{Ui;'\::;''1h~ pH 'IIfl~flll!,jgtl'Ui1 ~~~111~ 

.,. .,. J 
O'U~lfllftO~ 

, 
~1.:JpH 

c14a'fl!lr=ian'U 

fl 3.2-4.4 
4 

U~H'Hi;'\fl~ 

'II 4.2-6.3 
4 

U~H'Hi;'\fl~ 

fI 6.0-7.6 
4 : ... 

mi;'\fl\l-'Ul!~'U 

~ 6.8-8.4 
4 

mi;'\fl'l-U~~ 

..i 
'HaO~'fI 

.,. .,. J 
O'U~lfllftO~ 

... 
a'Uo.:Jal"Ia::;aln 

I fl '" m!;w~ 

2 'II '" !mw~ 

3 fl 
-: ... 
'Ull\l'U 

4 .:J 
2i

f(lJ 

ffl1i;'\::;i;'\ltl x ij pH ,jl::;lJ1W!'Yhl~ 

fl. 6 'II. 7 

fl. 8 ~. 9 
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•• II 

6. n11f'U~f)'U~1f11\9'1[)1Hll::fi1 pH nl1Jnv'Uif'hf'fl~il 

: "" 'U11-3'U 5 

fl. 

'U. 

A8{1Tfll1~ M .,~ ....U80 fllOU 

if:""'U11~'U '" ffUfI-3 

if:""'U11~'U tJ '.i1 fnn fl if 

ifU~-3 tJ'.i1f'1'~lflif 

ft:~
'U11~'U '"ffU~~ 

"" ,;J "" '" ",.I ~ '" ,d",~ 'I '" <!I "" .I
7. ~::lfl~[):: 1'U'UWflll9'llJUlJfl'U1C)1VlJflU1J[)I'U19'I1l-3 ~'Uff1111::111UmflC)111n1'j m~[)~1~l1lJWl1ll[)[)11'U ~ 

t , A fI , Q,I.c:l Q • 

[)g'lJ1~ pH 'U[)-31lJl1ll[)[)11'U~t111fl1J 3.1 (ffUfI-3) - 4.4 (ffllfll[)-3) 

fl. 

'U. 

fl. 

... 
0'''8-:10'110::010 pH "8-:1O'110:':01fJ 

ff~lJ ~ J tJ
l'WlJ'U'U 1:':1J1W 3 

ffutN 
~ J
1'WlJ'U'UtJ1~1J1W 7 

ff~lJ r~lJ"''U1.h::lJ1W 11 

tJ11f'1'~lflif llfl~N1.h::1J1W 1 
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"" ... tl 
O'UAlfllflO1 

, , 
, ... 1.1'" ...'lfl.:t pH 'JU DO'UG' 

, 
c......... ... 

G'JlO'UAlfllflO1 
, 

... 
tT'UtHG'11D~Dl0 

.... ... ....... 
11D.:t;nruflutJ'UAlfl 

fllutlnfi ltlOO'Ufllutinfi 
IfltJiD.:t't13 110A 

"" 1lJ'YIf:ll1Y'l .. '" f:l~lJff 

:nUtJf:l11Y'l 
... "1lJ'YIf:ltJtJ!1U\l 

llJ11lJl'YIlJfJf:lug 

3.8-6.3 

5.8-8.1 

6.6-8.3 

3.1-4.4 

6.0-~1 

<!i 
UY'lHl1f:ltN 

" o ... 
UY'l-3-U1t-3U 

<!i 
l11f:ltJ-3 -I.1Y'l-3 

<!i 
UY'lHl1f:ltJ-3 

<!i " o .. 
t'tff:lfJ-3-U1t-3U 

~lJ 
, 

lJ1-3 

<!i 

l11f:ltJ-3 

<!i 
l11f:ltJ-3 

... <!i 
l'\W1tJlJl11f:ltJ-3 

fl.5.8 6.0 'U. 6.3-6.6 

fl. 6.0-6.3 -3. 6.6-7.1 

'U. BaS04 0lJ Hp 

-3. Ba;I OlJ Hp 

10. ~11hff11f:l:::f:l1fJ NH4Cl 0.10 M NfflJOlJff11f:l:::f:l1fJ CH3COONa 0.10 M 1Y'lfJi.ftl~lJ1~1t'Vhou 

fJfJ1fl'YI 11lJ",h ff11 f:l~mfJ~l~'iI:::iiq'YIt&rJu fJ ~1-311 

'U. llJ'tY 


fl. flf:ll-3 -3. 'tYltll~'~ 


11. 	 iu.n'fJiY'l~ii'tY11'tJfl~11rJUm~fJ'UfJ-3fl1Y'lOfJUUf:l:::1lJfft!fl 
fl. ~S, NaCN, NH4Cl 'U. KCN,~C03,~S04 

fl. 	 (NH4)2C03' KCN, NaCl -3. NaCN, CH3COONa, ~S 

4 	 3 3'" 3 3
12. 	1lJfJN'tYlJff11f:l:::f:l1fJ HC} 1.60 molldm 40.00 em fllJ'tY11f:l:::f:l1fJ NaOH 1.00 molldm 60.00 em . 

1. 	 'tY11f:l:::mfJN'tYlJYil~iifflJllii1rluflm-3 
!II 	 !II + i ~~!II , '" 3

2. 	 fl11lJ1'UlJ'UU'UfJ-3 Na 'UffUN'tYlJ'YIlY'll'Yl1fllJ 1.20 molldm 


!II !II + i ~'1!11 , Q! 3

3. 	 fl11lJl'UlJ'UU'UfJ-3 H 'Uffl1N'tYlJ'YIlY'll'Yl1fllJ 0.04 molldm 


!II !II - i ~'1!11 , '" 3

4. fl11lJl'UlJ'UU'UfJ-3 Cl Uff11NfflJ'YIlY'll'Yl1fllJ 0.64 mol/dm 
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ffltJ4rv'~N~ 

fl. 1 u,,~ 2 '\I. 1 11":; 4 


fl. 2 11":; 3 ~. 3 11":; 4 


. 
o 3 CI 0 , " .ct, :1"1 l.ct .ct
lI1'\..I1Ul00 m 1I~1I:;'fI1 'Hffl1,,:;m(l'fl ?H'H1I1I pH = 11 'nV~ 

3 3
fl. lOem '\I. 20 em 

fl. fl"l~ '\I. lUff 
., 
0 

fl. fln.. ~. 1I":::"l(1U1 
" 

fl. fl"l~ '\I. 1'Uff 

fl. NaHS, CH3COONa ~. KN02, NaHC03 
ilo 4 : d CV4',

17. mU1m"v C2HP2Na, ~C03' KN0311"::: NH4Cl 1I1":;m(lU1ffl1":::"l(1l1:;1Jff1J'U~V(ll~ 'i 

fl. fl'i~ 1'Uff 


'\I. lUff 


fl. fl'i~ 1'Uff 


~. l'Uff 
. .,., 
18. l:umhm1iv 4 ')fU~ ~t)ltJu1J1":;"lmh 

3. Na2C03 4. ~S04 .. ., 
ff1'i":;I:I1(J'\IV~m1iv')fU~'?lU1~nff1111'imtJ~(JUff'\lV~f1'i:;~11l~~irff1l1flll~~1~UU11~U 

fl. 1 111:1::: 2 '\I. 1 U":; 3 


fl. 2 u,,::: 3 ~. 21m::: 4 
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19. U1lhmuJ!:lJlilUlJrHUl1l~q1,:ufJ'U'\Itl.:lU~.:Iff'\l111J1a::;fnfJ1r1 una::;alfJ~1Aih"lJUA,fJ'Ufllfi 
'H~tlL1JU 'Yfl1::m~'fI 

fl. Li1'UllJU LYfll::UtllJ 11JLilfJlJrll;Ul h~Uflfl~1 ,..rlltllJ 11J,ilU1J1tltltl'U 


~ 1 "" 1 "~I"'-"": , " 1 "" .i ~ 
'\I. LlJ'UllJU lYfl1:amlJ lJl'UfJlJ tltltl'UYl1lJ{}tllUlfllJ'U1 'HUtllJ lJL'UCJ9f.:lLlJ'ULlJU 

~ 1 "" .i ~It A "'.1" 1~1 Ifl. LlJ'UtllfiLYfl1::UtllJ 1J1'UfJlJ9f.:lllJ'ULlJU'lJtlltlfl'\l'UU1:n"::l::mfl lJlJHU1'U 

'" .:I. lfJ'UtllfiLYfl1::LmlJ11JLilUlJ1tltltl'U'..r1,jlfltl'Uutiih 

'" 20. Yi"nW1oU'tlfl111J~tl1,jil 

:4 d yy,d I 9J 
1. Una::a1fJ1J1f1l11'U fI tlun£1::£11 fJYlYllllJfl111JL'\11.1'\1 'UYlU'U 'U tl'Uua1 

2. U1l£1::£11U~1tlti1.:1titlUna::a1U~V.:l1~Yll1lJfl111J1~1J~'U 

3. 1f1~A'\I tl.:l fin 1Y11Y1lfltitllf1~fl'UALflLfltllL,j~fJ'Uff 
"""""".... """ '" 1"4. 'qflUlJ\lalJfll flaLflu.:JfllJlf1~fI 'lfUYI'Ufl'U fI 

", I 1'J1 " '\Itl flflal1 fl9tlfltH 

fl. 1 !la:: 3 '\I. 2ua:: 3 

fl. 1,2 ua:: 3 .:J. 1,2,3 U£1::4 

'""6 m:Ulfl'l NH3~ 

• '" 3 
81'U A (em) 

'" ... II 
8'UAlfHfl81 

I 

,j'" "" ...... IItn'll iUJ'U""t"HI8'UAlfllfl8'l 

I 

('IJ'J~ pH) 

fl. 4 '" "llJYl£1tltlL'i'U'O " UfI.:J -->fflJ (3.1-4.4) 

'\I. 4.2 llJ'i 11.1 'YllJtl£1lJg "" "" matl.:J -->L'\IU1 (6.0  . 

fl. 8.3 '" llJYlallfi 
'Jl

UfI.:J -->fflJ (4.4 6.0) 

.:J. 8.3 l1'Utll;'yJYl1a'U 
, .ct.cl 

lJlJU -->'lflJ'W (8.3  10.4)
'" 

'\I. 1J1f1f1'h 7 

" • ~ I QI" Ifl. 'U tlfJfl11 7 .:I. 'UtlUfl11'Hltlt'YIlf1lJ 7 
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23. 	t5'll~H2S04 1 moll dm
3 

100 em
3 

'tl1tJnmtntllJ NaOH 1 moll dm3!!~ NaOH ~U1lJ1LflltJlJ 
"%do .... " ............ .,%"" .J '" ffl'H':::lntJUlJffl'n\l6tJU'H)(J'ft~ 5 ifltJlJ1'ft w 'ilflff~''YIU'lI6.:JtJ~mtnU~HH,,, NaOH flgfllJ1f1fl 

'C)fU~LlJ~~ (Na = 23,0 = 16, H = 1) 

fl. 190 'lI. 105 

fl. 210 .:J.200 

" .fl. pH mflf111 7 'lI. pH U6tJfl11 7 


fl. pH Ll'htllJ 7 .:J. pH nl1tllJ 14 


.A III" 3 	 ... .1111"""%
25. LlJ6 0.1 M 'litH X \tfl !'YIL'YI~~fl1J 25 em 'lI6.:J 0.1 M 'lI6.:J Y l'l1VUfl'Ht'l &flfl.:JU 

pH 

7 

-, 

1)lflm1yj~6'flgn~6.:t 

fl. X LrJUmfluri U'ft::: Y LrJU11JffUri 'lI. X ,rJUllJffuri U'ft~ Y LrJumfluri 

fl. X lrJUfllflUri U'ft~ y,rJUl1Jffe6U .:J. X d~U'lJffti6U U{l~ y,rJumfluri 

. . 
.,. .,. t! 
8",,.lfllfl81 

tJ"" "".... "" I UtJ\UJl2J8iYl1U:::U1tJ),l 
, 

pH 1~'H'lH 
.... '"LlJ'YI'ft66LlU1) 

ilJlllJfllC)f6'ftfllU 

... 
LlJ'YI'ft'lfj 

~ "'yj doU6'ft 'YIl'ftU 

3.1 - 4.4 

3.8 - 5.4 

4.4 - 6.2 

8.3 - 10.0 



74 

I ... ... J 
8U~lfllfl81 

, 
, 11'" '" 'fl~ pH '\I8~mll O£JlHJ 

A 3.3 - 4.6 

B 3.8 -5.4 

C 5.2 -6.8 

D 6.0-7.6 

fl. A '\I. B 

fl. C ~. D 

. ." 
,j~lJ1~'.i'\lfN NaOH 1l,ftUlJlJ'UnU 25 em

3 f)U~'fI'~f.)f1ftl'HlJ1~UlJll'lftlUfl1'.iiYl1't1'.i~il 

(fhHUftht'K
b 

'\IfN A-ll'ilo'U 2.0x 10"9) 

. 

~8 

J.... ... 
8U~lfllfl81 , 11'" '" "1.:1 pH '\I8~mll otJUiJ 

fl. A 6.0-7.6 

'\I. B 6.4 - 8.2 

fl. C 8.0-9.8 

~. D 9.4-10.6 

d 91 19J d d ~ 0 1" Q.Q.Q .::& QI 0 3'lJft~~ 0.2 g '\)::::~f.)~ "lW1fl1lJft '\)~'\)~.t11 'H,j~fl'HJ1'rWftfl'UU1'.i~~~ltJ HC} 0.02 moW '\)lU1U 300 em 

(Mg = 24, 0 16, H 1) 

fl. 2 '\I. 3 

fl.4 ~. 5 
A d A _~ "" A ~ Q,t 111 ~ A3J

29. tll~ftfl'.ift"ln..!ft'HU~lJ Mg (OH)2 f.lUlJU1J~ mU1 tll"ll'UftU 0.10 fl'.ilJ lJ1 LYI'YI'.i~,\)Utl~'ftfJ~ft1tJ 

U1'.i~~~ltJfl·H'l it)'1ft'.ifl~8~fl 0.1 0 1lJ~;if.)~~'.i ,j'.i1fl~':h~f.)~1.yfl'.ift it}'1\91'j'fI~f.)~fl 10 em
3 ,\)~'H1':h 

1Um1 fli':u'\)~n Mg (OH)2 rifli':u (:U1~f.)~~f.):U'\lf.)~ H = 1,0 = 16, Mg 24) 

fl. 0.29 '\1.0.58 


fl. 1.16 ~. 2.90 
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fll'n'l~i:l1l1uftn'48i 8~~th~fl81J 

A H3PO/N~P04 

B NaH2PO./N~04 

1. 1df)19i1l HCllll111w1~ml'f)fJa-31u A H+ 'illfl HCl 'il::'hll~mfJl flU H2P04

2. ldf)l9ill NaOH 1I1111w1~mjf)fJa-3h.l B OH- 'illfl NaOH 'il::'thll~m(J1fl'U H2P04

3. ~''Uff'Uf)-3ffl'ia::alfJU'Vh,"f){ A ua:: B fif) H2P04-ua~ HP04

2
- flll1(;l1Yl'U 

4. ~l'Uff'Uf)-3ffl'ia::alfJU'"t,"f){ A ua:: B fif) H3P04 ua~ H2P04- flll1ihYl'U 

~f)fflll~Vfl~8~fif)~f)1f1 

fl. 1 ua:: 3 'U. 2 ua~ 4 

fl. 1 2 ua:: 3 -3. 12 ua:: 4 

"" SI 2 • 3 1 SI SI • 3
fl. 'fill NaOH ''UlI'1IU 0.1 mo1JI 'illU1U 100 em a-3 U HCI ''UlI'UU 0_1 mo1Jl 'illU1U 150 em 

'" SI SI • 3 1 '" SI 0'U.1f111 NaOH l'UlI'UU 0.01 mo1JI'illU1U 100 em a-3 U CH3COOH l'UlJ'UU 0.05 mo1Jl 'illU1U 

3
20em

'" SI SI • 3 1 SI SI 0 3
fl. 'fill HCI t'UlI'UU 0.2 mo1JI 'illU1U 100 em a-3 U NH3 ''UlI'UU 0_02 mo1Jl 'illU1U 200 em 

'" SI SI • 3 1 SI SI • 3
-3. 'fill HCl1'U1I'UU 0.05 mo1JI 'illU1U 25 em a-3 U NH3 1'U1I'UU 0.02 mo1Jl 'illU1U 100cm 

32. ffl'ia::alfJ1u~f)1fl'~Uffl'ia~alfJU,"',"f){ 
3 3 3 3

fl. 10 em 1.0 mol / dm NH3 + 10 em 1.0 mol / dm NHpH 


3 3 3 3

'U. 10 em 1.0 mol / dm ~s + 10 em 1 mol / dm Na2S 

3 3 3 3
fl. 10 em 1.0 mol / dm NaOH + 20 em 1_0 mol / dm CH3COOH 

3 3 3 3
-3. 10 em 1.0 moll dm CH3COOH + 20 em 1.0 mol / dm NaCN 


'jJ SI '" "'••1 ••1 "1 'jJ"'.1 1'jJ '1
33. mflf)-3Ol'HfI'ifJlIffl'ia::a1fJUrtinfJ'i 'till pH lJ'i::1I1W 9 f11'i ')fffTH'lffll~ fl 

fl. NH4N03+ NH3 'U. NaOAe + HOAc 

fl. NaHC03 +N~C03 -3_ NHpH +NaOH 

.4 3 0 3 3
34. tllf)Nffllffl'ia~alfJ CH3COOH 0.2 mol /dm 'illU1U 10 em ua::ffl'ia::a1fJ NaOH 0.1 mol/dm 

• 3 'jJ SI .., ";1<) SI '" .,;'" """.,'illU1U 10 em l'Ulfl1fJflU ffl'Ja~alfJfI tfl'il~l1JUffl'ia:;alUflllffll'Uflf)m~ ':i 

fl_ ffl':ia~alUU,"l,"f){~ij pH ~lfl'h 7 
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. 
A4 , CV 

fl. 'i:fl'.ia:"ntJ'YIlI pH 1'Y11fl1J 7 


";tI "A 
 .cS' A 
~. 'i:fl'.ia::altJ'YI '.i::m:)1J'I1VlflaO CH3COONa lYW~0(J1~"\(J1 


.... ,.t ...... .o!I, ,.t~~<:it A~ 'QI dll]~' <:it !II 

35. 	lJfl1~1I1'.i11.iOlJ1" pH llJlaO"flOlJ1~ l'i'11lJlJ 7.411l01~U'U~'UlJl'i:f'.i1) l~fll pH 1lJlJ 7.1 mpH 

'Uo~liiO"\lflfl11Jf.!1I~1tJml1l1'1i'1I'1i'lJ'UtH HzCO/Hco; ua: HzP04-IHPOt tJ~'.ilri1lJ~1t1~tJlJutla~ 
itl'1lJ'Ii'tl'1"\lflAtN 

1. [HCO)-] I[H2COJ a"a~ 
t " . "" "'" 2. [HCOl ] I[H2COJ l'Vtll'UlJ 

2
3. [H;>04-]/[HP04 -] a"a~ 

4. [H2P04-]/[HPOtl 1~1I;flJ 
fl. 1 ua: 3 'U. 1 ua: 4 


fl. 2 "a:: 3 ~. 2 ua:: 4 


36. m"11JlJ lCJfflfl (C6HsCOOH) uth Ka ~l ~11~1I'i:fl';ja:altJflHl'~1"';jflatl1mi4tJ~1~m!tltJa~ '1lJ 

'Utl~N'i:fll'.i:: ..dHfl'.i"I1JlJ lCJfflfltl1JlCJfl~tJlIl1JlJ lCJfm~ -it)'1Agfl"'t)~ 

fl. 	 tl1111tu'Utl~11JlJlCJfltl~ 'tltltllJa"a~ "a:,h pH lt1~tJlJutla~1I1fl 

"" 1 ~ ~J , ..;


'U. tI '.i1l1tu'UtNl1JlJ CJfm~ ltltlOlJl'Vtll'UlJ ua::fI1 pH fl.:J'YI 


fl. tl1111tu'Utm1JlJ lCJflt)~ itlm)lJl~lI;flJ ua::t'h pH ltl~tJlJutla.:Jl~mr!')tJ 


.:J. tI'111tu'Utl.:JL1JlJ lCJfl0~'tltltllJa"a~ ua:th pH ltl~tJlJutla,:n~fl,rmJ 


http:7.411l01~U'U~'UlJl'i:f'.i1
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1. 'II 19. " 
2. 'II 20. " 
3. 'II 21. fl 

4. ft 22. 'II 

5. fl 23. fl 

6. fl 24. fl 

7. ft 25. ft 

8. 'II 26. ft 

9. 'II 27. fl 

10. fl 28. 'II 

11. 29. 'II" 
12. ft 30 fl 

13. ft 31. " 
14. 'II 32. " 
15. 33. ft" 
16. ft 34. ft 

17. 35. 'II" 
18. fl 36. " 
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.. 
o '" fll"'U;)~ 

., 
latln~tI'U ':i11J'YI'nUJft 28 '\ItI 'IU1al 60 Ul'Y1a .... " '" '" 

2. 	 1,"11niltJUlfttlnfh~tI'U~\ln~tI-3~'lftlfttJ-3.u'tllfttJ1 1fttJ't;'lfl~tI-3'H1J1tJ X a-31Witl-311-3 

~~':i-3ilm)m'':i~lfttln'Um~ftllJfh~tl1J 
" 	 0 A l' .... "f3. 	 'Hl1J'YIllflHI-3'H1JltJ ft "1 a-3 UU'U'U'YIftfftl1Jil'U'UU 

J~ " d ~ I",. ~: ~ " : L:\ " ~cv 	 "ifOl....fll1Wfll : 1J1U'Ha-3'HU-3 ~-3fl~'na t':iH1Uf-l~flUltJ1t1l-3'HtI-3Ul1J'H1W'HU1'U1'U'il~llJU 
'6 	 JI ,JI r " II • " 

ffUl1J'HtY1U~::ijll1ilU~-3'~ 3 "ll1ilu"l ~nhnlfllH-31U 3 tnal1Jfll 111ilu"2 ~nh-3 
JI 	 , JI JI 'JI 

'inn lHHlJ 3.50 nlal1JfI':i U~::ll1ilun 3 ~-3lhnln lH-31U 3.90 nlal1J~':i lfttJll1iluil~~-3'~ 
"4 1 _I 1 ~I.d 0 ".d: ~.QI 	 Q,I

nal-311il-3llJf-3 il:: ftUHU ftUa1J~aflft 1'JnlJ'YI'YIlf1111Jff::mftil::'YnJ11111ilu'YI 1 Uumftnl':i fj'n-3 
., 	 . 

lfftJ'HltJ1Jln ':ifl-3a-31JltltllllilU"2 ua:: 3 ~l1J'i!hfl'U fl-311l 

.."fa
1. ilty'Hl'\1t1-3fftl1Unl':iWUfltlfl:: 

1IJ 

&':i 
'JI 51 	 JI J/ 

n. 	,rlU'H~-3i1 ~-3fld'nl{1H-31Uf-l~flflWct1UltJ1l{1-3'"tI-3'h 
., 	 ., 

'\I. 	 ltJilUfI-3 3 fji-31fftJ'HltJ ., 
fl. 	 ~fl-3nlf1111Jff~mft':itJilu.. ., 	 .,., 

• _I~.... 1 ... .... " " 0.. 0-3. 'i::tJ::'H1-3'\1fl-31lJlJU n1J H-3-31U f-laflflwcnultJ1al-3'Hfl-3Ul 
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" 
2. ffll'Hf.}'Ua.:jilqJ'Il1ilflaa:: i 'j 

" 	 " tl. 	'jtJilu~.:j i~tl't;lHU~.:j... 
" 

'U. 	 'j:U::Hl.:j'UV.:j'jtJilutiulH~lU 
." 

... 
"'... !Ii

fl. 	 fl~.:j'Ua~1J1U 

.:j. 	 ff11lflihntllH.:j.:jlU 

3. 	UUlfll~tll'jutri'Uilty'tnflaa:: i'j 

tl. ~lu111U1M'Hl.:j'illtllH.:jlU 
" 

'U. 	 ~lUltJilu1M'Hl.:j'illtll'j.:j.:jlU 
" 

fl. 	 ~lUltJiluitJH'u111u . 	 " 
.:j. 	 ihiitiuHutiumJ1M'ltJilu . 	 " 

4. N't;liilfl'fl'illtltll'jutri'UilqJ'tnilflVV:i'j 

91 	 d • 
tl. fJ1 UVitig 


'U. ~~U\ltltJaaU'jtlrl.:j 

" fl. 	 tll'j fl'W.:j'U a.:jltJilu 'iI::'t;l'fl't;l.:j 

" .:j. l tJilu i,jfl-n.:j 

"..; !Ii '" ....9 "" "" '" c1 ",.JilfJ1Utll1W112 : 'W 'I1a.:jlflfJ1ftlff~'jC)f.:jlJffl'jlfl1J1J1tl1J1U'I1't;llU"tIU'fl !'fltl'b'lU'Wt~"tI ffUl'i1ffl'j!fllJfl 

IriU ffl'j't;l:'t;llU 1ff"tlii~'Hd.:j;.:j i,jijnu't;l::'lj1jtl~U U~I'Uli,jr;hffl'j't;l:'t;ll{jifijfflJ,j"I~Um~'I1ja 
lUff ..rfll~ UU,bU'Wl'fl"tlfl'fl'H 'll vUff'hl'U l'il:~v.:jlh ff.:j i.:jfl.:j '0::f'h1jum 'fl'Hj a11Jff 

...1"", 1
5. ilqJ'I11'Ua.:jffmUtll'j'WUflav:: 'j 

c1 i'!Ii '" tl. t~tl"tllU'Wt'fl"tl 1J1W'fl'Ua.:jffl'j 


"" '" 
'U. 	 ffl'j!fl1JlJltl1J1U'H't;llU"tIU~ 

" fl. ',jflnu';hffl'j't;l::'t;llUilJjfflJ~!rlum~'I1ja11Jff 


.:j. !'UlafJ1tl'il::;lJ':i1iJUflVV:htiuu'll 


" 6. 	 ffll'Hf.}'Uv~ilqJ'I11ilflaa:h 

tl. 1,jij'[lmtlUatl~affl'j 

~ 	 • QJ.c!:I ,

fl. l'UlafJ1tl'il:"tI1Jl11JUflaa: 'j 


.:j. l'UlffU 1 'ilffl'jlflij 
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7. 	UU1Y11-:1fll'ntlfl'llilt1!'i1fi'tl'tl~1'l' 

fl. t'l'lfll'l'fllPlfl::m'.hti~I'W tYl'l'tfllhriiPl1Pl 

'II. YlPltY'tllll"tlfll'l'<VlI 

fl. YlPltY'tllllPltlfll'l'Plllfl~'W 
-:I. YlPlff'tllllPltlfll'l'1~tl'W~lfllA'tll 

~ 

Q"" 
. 

PIII!1 Q4 1
8. 	NaYltflft'Olflfll'l'Un &'111Jt1!lfl'Wfl'tl'tl:: 'l' 

o 	 'I "", "" ~ .... 1fl. 	 Yll &lfl11'l'tY'I1ALlJ'WtI-:I -:I 
~ 

'II. 	 ':111'lfYl'l'l'lrhffl'l'a::alt1uijtYlI,j~hrl'Wfl'l'Pllflmllff 
~ 

fl. 	 'til1'lfYi 'l'11111ff1'l'a~a1 tlUlrIU6UA'l'1t1~'tllf'llflTn 

0'1" t.q 4 
-:I. Yll &lfYl'l'l1l1111ffl'l'lflll1l1fl 

.h'; ~" '1.J 0 ,''I I 1" """ .... f.!oQtTQ1'J.lnl'uUYl3 : 'I11Ulfl'WlflN 11~fl'll111'WYI'Wl '1'W1U 5 'l' &'WHAa::U"~ PlNaNaA'IIn 250 (N/U 

1uij~'tl1l1'thfll'l'l'Vn~11~fl~t~1I U~1ANaNi!i~l"tI-:I 200 O.:J ua::a"a-:lt~'tlt'l ., 'Ufl'l'::,t-:ll'l11ij~ 4 . 	"", , 
'Yf1l11'ANaNi!iA 'I1nrw1I'u'W 11-:1 ., ii1'W'il-:1nal~.:Jm'n1liijilt1!lflhfl-n"liUa::1 ff~tI\TA'l'lAtlln'W 

ua::u~~l-:1n'W~ ij~ 4 1Aijfll'l'lh~'W'IIn1l1lf11U1U~Ul 
".f4 ,

9. 	ilt1!1f1'11'tl-:ltYtn'Wfll'l'W'Wfl'tl'tl:: 'l' 

fl. 	 1JYI 1-3 PlNaNa~'IInafla-:l'-"I.J '" """ . 	 . 
'-"IQ,2 "''' "" "" 

~ 

'II. 	 1JYl4 9'INaNaA'IInl'Yf1l'llU 

e;Sd 4 1 4 .... 4 
fl. UYI 1-3 tfl" 'l'fl'Yf'l ua::allla.:JffAl'Yf'l 


-:I. ij~ 4 lh~U'II11111lf11U1'W~'Wl 

" 

10. 	fflm~'II'tl-:lilt1!lflUfi'tl'tl::1 'l' 

fl. ~'W'IIn 

'II. NU 1liAfl\lfl~'tl.:JA111il~flla 

fl. In''fl11~hnf'tlu 

-:I. ~uijfll111lrl'Wm"1I1fltnu'11 

11. 	 UU1Y11.:Jfllmnt'llilt1!lflfi'tl'tl~h 

fl. '111~U'IIn1l1iff 

" 
'II. '111'll1~'W1I11ff 


fl. '111~tllIl1ri 
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. 	 
12. 	F-H'Ii'hflflt1flfll'.i Uni'Uilty'HTUfltltl:: 1'.i 

fl. ~'U'U1f1fll'.itlUlli'mn 

'U. ~'U1jti1fl1111 trJ'U mfl-t'Uff~ l'H1J1:: ffll~tl fll'.i u~ fl;i'l1 

.cI~ 	 ... 1 ' !II
fl. 	 'nfl'U\jflulltlfJ'.im1>3 

->3. 	 lA'NllNa,.;i'l11J1fl;i'U 

14 	 d Q;I " Q 11.& Q .d , tIS .oQ d ~ 1Q

Uil1UftUWfI 4 : tflfl')f1fJlI>3m ,.tl>3f11'.i't'iU'O'UtfllltlWfI'H'U>3 11&t1lltlWfI'U&t1f1t1flmfl-t'Uff 'tf'UfI fI 

cI 0 4. IQ t : '4 : 'kI",d iI tv ~ d QI .cI 0 

l'U1t>3'U1tfllltlWfI'U'Ull1ll::ll1fJ'U1 NllU'.i1fl{}11 &t1lltlll::ll1fJU1 Ifltllfl'UtlfJ \01~'U'Utflfl')f1fJlI>3m t>3'U1 

m'.ill::1l1f.l&t1~tl1Ilfj'U 1f1fJ'~111:n''Um'.i~'U 1 'U-M Ull::'ni'lffmJA'1f.Im::fl111a,.:JJ mh1fl{}'hm::fl111afl1j' ff 

..t 5 !.., ~ A 4 111' .:, "" lJ • 111 y",0 

tUll fJ'U"O t1fl'U1L>3'U tlJ 'UHfI>3 Ull::tlltl'U1ff1'.ill::ll1fJtmU) I ut;!wll'Um:: 'n>3&t1lltl ~lIff1111'.i tlll::ll1fJ lfltl fl 
.)i"

U~1'nflff~1f.1fl'.i::flllIa,.iJffaflffl 
tI 

>3 U'.i1~'hfl'.i::flllIa,.iJff~WnmfJUff (n'1m::flllIffUfI>31 tll::111~'U) 
...1"" 113. 	ilty'H1'Utl>3fff:l1'Ufll'.iW'Ufltltl:: '.i 

0111 4 :1IIYdY 
fl. 	 m llllfllltlll::ll1fJ'U1Ifllllfl'UtlfJ 

" 'U . 	 tfl ~tl'tfiiflihfl fI t 1fl m fI-L'Uff'tfiifI , fI . 
fl. m::fl111afliJff'liluafJ'Uff 


>3. m::fl111afl:JJffhjff1111'.it'lfi~'il'U1A' 

.. 

14. 	ff11'H~'Utl>3ilty'H1Ufltltl::h 

fl. m::fI111a,. iJff1"~tlllflW Ill't'i 

Y 	 "" .. "" "" fl. fltl>3fll'.i't'iU'il'U"If'U fI'Utl>3lfllltl 


>3. m::fl111afliJff'1itU~fJ'Uff 


15. 	U'U1'n1>3fll'.iufl"'Uilty'H1fltlf.l:: h 

y,	 "" ..
fl. 'if pH 1I1f1tl'.iU't1'U 


'U. ti1l111ll11'Ufll'.i~'Ulfl~tl 

o 4l11' c:.. ..c!lltf, liJ".d 9J. " <C\ QJ

fl. 'U l&t1lltl IUt;!'U'il'U m ::'n>3lfllltl III ff1111'.it'lll::mfJ lfltlfltlll1f1tlfJ't1f1Ii'tl'Ufl1fJm ::~nllllflllff 

'I. 1 ~m::flTl':l afliJff~ '1il~tlllfJWIll't'i . 	 .. 
16. 	Nlli'hflfl'il1flf11'.iuni'Uilty'H1Ufltltl::h 

n. 	l~'Ulfl~tl~ lfli'l'il1flm fluriUll::1'!JffU ri 

• 	 d I • QI 

'U. 	 ff1'.ill::ll1fJlfllltlllfll pH 1't11fl'U 7 .. 
fl. lfl~tlll::ll1fJ'<A'1l1fl;i'U 


>3. m:;fl111 afliJff'1itU~{j'Uff 




82 

i;J01'Un1'Ul~~ S : W H'6~tJij,j~fl1'Hfl1j 1'1,n;tJu'1I"'~1f1mff'1'1fi' ,rm;tJU'rlflflUiht1~'thfl1'1 
.d ~I"'- .ct41 '" 4 • '" 

f1R~6~tH)~ lJ{)fl'jm'\l6~fl'jR-t1Jff ff1'1lflllfl 'If fl6 ffl';i~:~lfJfl'jRU~:ff1'1~::mm1Jff U~UN6ty 

~~1fl~l;;fJU1J6flfl1111t-n'1I-n'U'\I6~ ff1 '1~:: ~ltJfl '1R"\Un6VU~::'U1R.::rl ,rfl L; fJU 'If'JtJflUflR'tf'll6fJtV 

'htn'\)::ih6t.h~' '1 

,,':4 ~ 
17. 	i1ty'tf1'\16~ffmUfl1'1WUfl66:: l'1 

fl. ~~lfl1J6fltl11111,j'1I,j'U'\I6~ff1'1~::mfJfl'jRtn6V 


'U. l1ifl'111Jtl11111-n'1I-n'U'\I6~ff1'1~:~ltJfl'jR 


~. 	 l1iff1111'1'rfhfl1'1flR~6~'A' 
'" 18. 	ff11'tf~'16~i1ty'tf1iifl66:1'1 

fl. ff1'1~::~ltJfl'jRih'H'~mmn6V 

'U. 	 ~ ~lfl1J6flfl1111t-n'1I,j'U'\I6~ffl';i~:~1Vfl'jRLn6fJ 


... .ct 0 .d ~I"'_

tl. 	Um'1tJUfl1fl1'1flR~6~t'16~lJ{)fl'jm'\l6~fl'jR-L1Jff 

~. 	 '1ifl'111Jtl11111,j'1I,j'U'U6~ff1'1~::~lVfl'jR 

19. 	UU1f11~fl1'1ufll'\lilty'tf1fl66::1'1 

fl. 1Rth pH '\I6~ffl';i~:mtJfl'jR 

'\I. 11lff1'1~:mtJfl'jR'tJ'f11f1nlfl1Jff1'1~:mm1Jff 


fl. ihfl1'1flR~6~'A't~tJ 


1'" .d
~. 	 'lfff1'16UUflU . 	 '" 
20. 	N~iitf1~'\)lflfl1'1ufll'\lilty'tf1iHi66:''1 

fl. f1'111Jfh pH '\I6~ff1'1~:~lfJfl'jR 

'" 	 '"'U. f1n1Jtl11111'\111'\1U'\I6~ff1'1~:~ltJfl'jfl 


'" 

fl. fl'jRn1JL1JffihtJijmmflu 'A'1fla6u~:1l1 


~. '1i1jfll';ittJgtJUUtJ~~ 




~i'l~bfl~l~U~L~itlt,"~f!.UQIl~;Q~1Ijl~n2ltL OI;
I 

~itlt,"~~I;-QljmUI ~1 ~a~f!.UQIlU!'Q~lljl~nQ~1 0lj
""" tfi kwi 1It-F.P \':.? '=:rtf; It 

n~ULltt-Q~~U!.LunLL~tl~L 01\, 
.. 

t-~flQ,ttt-Q~~U!'LUM.LL~tl~L °u 

!,1 ::gQQIjMUtmrIl\,l Un!.LUUL~~U1U~N °vZ lit j?t;:7 I,.; LeJi b J,7 
.. I 

nQ~M.Jt.!,Q~lljl~nQJt.l 0t
r "" " "" "'til" 

.tQ~1Ijl~nQnrI.1I.mUQQIlUltl::g~nn~LUt'IlQn~t-uJt.L 0lj I' ~ ~ Ipp b' Ji:T P ~:I« 

.tQ~lljl~nQnrI.1~n!'1QQ~UIt1JL1 "I\, tP b' iii p K~ b 'Cr 

.tQ~lljl~nQnn1t1.IlLUUIlQnUJt.l "U 
" "" "" Iji .,. r

v 

" I~ .. 

.tL::gQQ~L"ml!l\,U'n.tLUI;-LUtnn O€Z 

flL~~~.tL,"t-QI\,~Qu.nMwa!~fLL!:t!,LU 01;

.tQI61Ijl~nQI;-Ql\,llitlt,"~&UQIl.tLU "Ij
" "" '" 

M.MH~Ul6nltL~a~~UQllt16~Il~n;QI61Ijl~n~ 01\, 

t.ttnl\,~Ulul.tullrI °u p pc \';;;II ~blv
.. 

!'L::QQ!tt!L"mf!t-QI\,~",L," °zz .. 
~itlt,"~&Nl~1~Ul,YL~a~&UQIl~UQI611j1~n~ 0t

~a~&l;-a~l~UU4Lllitlt,"~&UQIl~UQI61Ijl~n~ 0lj 

nM~Qu.LQ~~fLL!:t~LLUQ.t~RLlta~lLlaLIl~~!.L,"IlMU~~::Q~WaL~::Il.tL'" 01\, 

~L~~LLUQ.t~RLltl1~lLlI1L~::Il.tL,"I;-QI\,.tI6LIt~fL °u 

.tL::gQQljnm.tLunUJ,"I;-QI\,L"mf! °IZ
./'" 

EW :) 8°6 !'~LIt~fL~LLUQ.t~OLltl1~1LlI1LIl::lltL'"fL::g1!. 

tQI611j1~nQnn1l\nt1QQ~IA,Il'lJt.l QIl'l:'::Il11 ,.W:l OI ~Ll UQt~OI rta~lI1L~~~tWJt.l t-Q16~l\ .tQI61Ijl~nQnnl 
" "" ... Iji" "" iii" r . "lit lit.,. til" "" ....... Iji 

nllLUUIlQnU Jl.l Qrt1 LtllM, }Dp/Iow 1'0 n I\,It 1\,1 ~Ll UQt~OI rta~1LlI1U:!::gIl!'WllunU~QM.Ll1wllru U"' ... I'v" I'~" r I. iii iii" lit lit.,. .... .....,. """",...1--0 " .. 

,.W:l 01 !'I6LlttrI WP/Iow 1'0 nl\,ltl\,1 U~L::gQ~WaL~~~!.L,"I;-Lt"::!'l6tU1UI .tLun' : 9 UmtWt1.LOD I L ...1-E "til "''''' lit.....". 
€8 


http:aLIl~~!.L,"IlMU~~::Q~WaL~::Il.tL
http:nM~Qu.LQ
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.. .,; 1 "' ....... ,. ~'J/.t .!I '.1'" .f4'J/
•
D'fll'Un11W117: Ufll'nU'ilUV ~lfl'UtHflU l'UflU'HU~'W1J11 pH 'UO~L1:tOfl1;l'~fl11ufl~ U'Wl1V'il~AfH 

JI 

,bv\lmuulYllV1-HflU1.,]'111V1'il L.,]'l-OOfl luQ~m:::~n1J1U';i:::n1:tlflU '1 
.fJ.!I ~ 

25. 	i1ty'Hl'UO~ffmUfl1';itl.!UflOO::: l';i 

fl. til pH ~lfl'htlflfl 

'U. fil pH -q~fl"htlfl~ 
JI 
... 	 'J/

fl. 	 \lfll1~'UO 1 U1:t::: 2 

~ .ct 'J/ 
~. 	 UJ1J'U0\lfl 

JI 

26. 	fflL'H~'UO~i1ty'Hliltioo:::1l 

fl. fllH'h~lU'UO~l :::1J1J'H1VhNYlItlfl~ 

'U. fllH'h~lU'UO~m:::L'Wl:::m'HllNYlItJfl~ 

fl. fl1';i ..h~lU'UO~l~NYlItJfl~ 

\I. fllnh~lU'UO~lhl'ilNYlItJflfl 

27. 	LLU1l11\lflllUfi'i'Uilty'HlflOO:::1';i 

fl. 	 i'1JtJl:::l11UtlTWlnlCJf~11J01:t 
JI 

'U. 	 i11J11119 

fl. 	 1-HtIl1:tYllmYli 

"I 'J/ 'J/ "I 	 JI 

\I. 	 1'H'H1V1'ilt'Ul-OoflluQ\lm:::YlIl1J1u';i:::v:::nmflU'l 
• 	 JI 

28. 	~""titnYll91flflllUfi'i'Uilty'HTiMoo:::h 
fl. 'H1V1'iltr!UtJflfl 

'U. til pH lUl~OYlltJfl~ 

fl. fil pH 1Ut~OYll~11:t\l 

\I. m:::l'Wll:::m'Hl';inl\llUtJflii 
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1. '\l 15. fI 

2. ~ 16. ft 

3. ~ 17. '\l 

4. fI 18. ft 

5. fI 19. '\l 

6. ft 20. '\l 

7. ~ 21. ~ 

8. '\l 22. '\l 

9. ft 23. ft 

10. ~ 24. fI 

11. ft 25. '\l 

12. '\l 26 fI 

13. '\l 27. ~ 

14. fI 28. '\l 
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.. 
o .ol 
fll'1fU~H 

" ". 
1. UlJlJff6lJfI1lJihii'l1;';;U !W6ff6lJfI1lJfl11lJ-n-3 .... 61 'O'lltHirfli~ UU~6fl1'ii'"fi,fl'i'jlJfl1'j 

.". iI ~ 1 1 iI.I"" "'... ~ "" '"!'J'tm, !'j6-3 fl'ii'l-!lJff i'lV 'lfunlJ~fl1'iUlJUt1lJ!ffl::111-3111(Jlfl1ff~'j 

" 
2. 	UlJlJff6lJfI1lJUtl'i~fl6lJ~1V 3 ~6U fl6 


d iI iI 

~6Ul1 1 '116\!€I'll6-3e~6lJUlJlJff6lJfI1lJ 

d <"i 1 (V.d' Cl.' Q .ci" A 
~6Ul1 2 fl11lJ .... -3 .... 6 'il'll6-3Um'iVU~6fl1'j'i'lfl'ilfl'i'jlJfl1'H'iVUl1'i6-3 fl'i"-!lJff 

1i'lV14tlillliifl1'iUlJlJ(flJlffl::111-3111(Jlftlff~f 

...
1. l....ft D 'lflV 	 D lHy-3 

" 2. iu D lJ.5/l D lJ.5/2 

3. mq D 16i1 D 17i1 D 18i1 

.. ... J 
!!UlJU1J!Ul::'fIl.!11'f1£J1A1Ufl1 

,h;im).!I 1,rirmlvufhlfl~6-3l'1lJ1V ./€I-31U'116-3 D ~~HOlJ'i:;~lJfl11lJtl"1l1U'll6-31hU 
lJlfl~t:!i'l l"v 

<"i 
1 l'IlJ1VfH 

'" <"i 	 1 iI2 l'IlJ1Vil-3 'j~i'llJfl11lJ""-3""6 'OU6V 
<"i 

3 l'IlJ1V0-3 'j:::~lJfl11lJ-n-3""61 'OtllUfl€ll-3 

'" ~ 	 14 l'I lJ1VO-3 'j:::i'llJfl11lJ.... -3 ....6 'OlJlfl 
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..., 4 ~ 
"n~ftUfll1:t.11't~l'ttl ij

II 11 "...,ftl'U 1~'ft'Ulft 
5 4 3 2 1 

1510 51,51..,"" 51 0 51
1. fl1 'lffl1f1l11m~~U 'HUfll'nJUflU'H1f1l~~Uftltl~Um~ 

.\'1'UU"U1" 
2. fll1ilft1~fllff'lflif1i1tlU'~cjff1f1l11ilty'Hlu"~Uffft~ 

'" G 
fl1111flftl'HU 

"'8~Pjif8'U "" ., "" .1, A"tJ ,A3. fll11flll'ilftlltl~LU~'Hlt1fll'j~~-31tl \111~-3tl1f1 

A 1 Ad.., .4';' d "" 4. fl11'lf~11 tl~lU~'H1'YJff~Uf11JlU~'H1rUltlU1Jl 

5. lifllltlU'~til'HUft~ft*'H1Jltl11-3UNU1"'::m)f1UUU 
A 51 0 51 

f111'YJft"~H1M~flU'H1f1l~flUft1tl~Um~ 

.\'1''''U''U1'' Q,I.c:l 191 4. tJ~ ~ 4 1 91 0 I 
114 

6. UfllltlU ft"-3l1fl {)Ufl'ilH U'H11flU'HlfllflflU 

"'8~FJ'"0'U '" "" A 1 Ad"" .... , • .;, A, 517. Ufll'jtlUffl111nU'lf~11 tl-3LU~'H1'YJ1'jtlUf11JlU~'H1~U ft 

... "" "" '" 1 ~i1 d ...!? 51 , 518. UfllltlU11'YJf1l1~ Ufll'jU ty'Hl'YJ!f1ft'tlUmMl~'HUl ft 

i ••,f "" 51 tJ ~ 
9. &U~'Hl11fl1111ff~ftfl"fl-3fllflUflq11~f1'ft 'j::ff~fl 

"" 51 
f1Ul'l' tlUl 
,ft';, "" 51 51 ... '" 

10. 'Ufl'H111fl1111\lf1~fl~ fl'j Utl1U~l11'H"f11'1flflll 

II JI "" d 11': 1 5151 n'ftlUl'U8'Hl U"~lMtl~Mfl'YJ'iI::l UMU,J1U Uflllff'j1-3'tl~fl11111 'H11 .. '" '" .. ... dy
'Hlfl&f1ftMqfl ml11'H'j ~'YJ f111 ~ 'YJ ~ fHflll 

, • .;, • '" 1 51... "" 1 51.... '" 11. lU~'Hlff-3lffl11 'HUfll'jtlU 'If'YJf111~f11~1J'mflllflft 

A '" 0

12. LU~'H1ffl'j~l'H111::ff11f1U'il1U1Unm 

... 51... tJ ~ "" II
13. f1'ilm'j11ff~ftfl"fl-3~Hf1U~ft 1~ff-3flflll1ltlUl 

" <!I 

U"~lU~'Hlff1'j~ 

14. fi'ilml11l'H1Jl~ff11ilun"l fffllU~ 1fffJ'ltJmW' 

II QJ II 51"" 1 "" ftlUf111ijft U"::fffllMU1ft"fl11'tl~~Nl'jtlUU":: l~l'jtlU.. 
~ 4 ct tJJ. t 4, jlQ,I 4 1!J1 
f1;}011:t.1f1l1 15. f1'ilm'j11flll11UU'j11~ff~lff'j11 'HUflllUU ft.. . 

4 II Nfl'rlf111:: f11'j U~i1ty'Hl110"l 

.. A 1 51 A 0 'tJl ~ .,.Q tJ 0'"16. f1'ilml111'lffl11 U~fl111111MflU1 'If U'lf1~ 'j::'illlU.. 
11'" d tJ 1 " 51 1 II 0<'" 51 117. 1 Uf1'i)ml11'YJU "f1 'H11~~lUU 'HUfll'jUU1'tll 'il ! 

" 1U'Ufl'H1~111'fttJ'j::ff~fl 
! 
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.... 4: ~ 
'.i:::AtJflllJJ'ft~'ft8 " 

91 tJ "' .... I 

'.i:::IA10A 
5 

ATU 
4 3 2 I 1 

_ QI A <!I QI "QI '" 
18. 11ifll':i1" Ua:::lfI':it:J~1J81"'fft:J"f1at:J~fltJl'U11lm':i1J 

do , tJ ..
l'1flll1U" U1" ':i:::'ff~f1 

II .... 
A1Um'.ilAUD::: 

19. UflI;fJuihhUl11J'Ufll':i1'"ua:::tJ':i:::dJUNa 


tJ'.i:::liluND 
 ,~ OJ tJ "" •20. 'Jf11iflln"na:fll':i ':i:::I1JUt:JfJl·malfll1alfJ 

21. 1Jfll':i! ,"OJ"",""" 111" t:Jfll'ff l1UflI':ifJU "1Inil'ffotJ1I1!t:J.:!OJ 
II 

tJ QI tJ , "... 4ua::: ':itJ ~.:!Na·nu l1"'tIU 

22. 'ffl1Jl':iflUlfll11Jfua:::f1111J1'l11'iI'tJ,.nu 

;rj1ltJ':i:::~11'u 

23. UflI':ifJU'ffl1J1'J'flfI"UflOJ"" "'''n,''1lI111 fIA1U'l.h:::1£1..11 I 

II'" 
'U8~~I'.ir.JU 24. UflI;fJU 'tf!;fJUflifl1'J'tJii,j~·nu'~ii. • IInt II,.,'rI A'.itJ tJ':i:::ffl'1ifll~1JlflV~~U 

<if.4 'JJQ,I tI 4 tI I1" 11
25. UflI':ifJUlilflua::: 'Jffl fl':iWl'11.:!TnfJlf11'ff1l':iOfJl~ 

~fl~O,:! 

http:U8~~I'.ir.JU
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fllAN1,flfl A 

'A~8~il8m.n'Ufl11'r1fliU)~ 
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. . 
v.c:to If:UQ dI 
l'Unnlnl1nftllO~ l'Un •••••••••••lftO'U•••••••••••••••••••••••••••••••••••••'n.fI•••••••••••.•• 

... _I J 
If)QU'~~a~ft 

" A ~ _l.:l .cI ....... ", "" 1"
1. Vl1fl11V1~~tl~&'Wtl"fllJ1flTH]J~tJU ff'Utl~tlUft&fltfttllUft~~'lSU~ ft 

2. tlilJ1fJfl11ltl~fJUff'Utl\JVU~lfltfttllufi~~'lSuft1ft' 

3. 'Vi1fl11V1ft~tl~l.;ttltYfllJ1111fh pH 'Utl~ff11~~~lfJ'ft' 

.4 _ J 0 v 
O'Uftlftlf)01ant1lJ01iHUa 

8'Uftlftlf)Oi AO ff11~'flJVflfll1:Uli1umft-lUff 'Uv~ffn~~mfJ1ft'mh\Jl1tt~ ffntll~flVlJ~ttl~fJU 
.cI 1".:l '" '" ,,~ "".... ""I'" ~I "_.I.cI "I ,.cI.cI A " ff ftVl pH m'W1~ft1 l)~gflU1:U1 'lStlJUtlUft&fltftVl ~ft l'lSU l1Utl~11Y11~U l)~ ~:U:Uffl:Utltlg U 

ff11~~~ltJmft U~~'~ltl~fJUli1Uff'lS:ullldvtld'Uffn~~~ltJlUff~ij pH 8.3 

Hh (\ 
OH ... ~Hcc 

d C=O 
-...: / 

~ If 0

HO 

~ ~ tic QI ~.c, e::I.tI ~ .ef • ~ 
tlU~Ufll"Vlff1111lJmfHlJff llJU ff11 VUVllfJ tl11lmU m~'M j VlUfftltlU "1 "1f~ff11J1Hl 

ltl~fJU'il1flltll1'd~1tlli1U6flltll1tt~'~ ,dtl pH 'Utl~ff11~~~lfJltl~au 
_~ .cI ...... J 


011 Iulltll!a'UO~o 'Uftlftlf)01 


HIn li1ufftyafllJW'UV~UU~lfllfttll~tld'ultln1ft (Acid form) 

In- lilufftyafllJw'Utl~VU~lfllfttll~tl~'ultilUa (Basic form) 
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., 
ItJm~ut'l:::ltJnJt1ij,111::~lJ~t'l1~tlUU~~-3'~~1t1~lJfl1~ ~-3U 


HIn (aq) + Hp (I) ~ Hp+(aq) + In- (aq) 


,,jiiff * (ltJm~) ff'lflJll* (ltJnJ~) 


"'!'I ~I " • .1 ...; (* =n~Wlu'UTt'lnlil'n'flli1'U) 

-lrtt)19ilJm~ (HP+) 'ti11H'tJllJltu [HP+] fll-3'\J1l'\JO~~lJfl1~ihl1tl~U tJamtln~afi~ 
~ '" o"<d .1 "" c:f ...[lOUtlt'l'U fllh'lJ HIn lJltl'\JU~N1'HUIU'UfI'Uf)-IIn~fl Hln 

-lrtf)l9ilJnJ~ (OH) OH- i::'tiltJammfhJ HP+ 'th1H' H30+ ,rmJt'l~ tJamm,::'tJ 
., ., 

'l~l1,rllJltl~U (~) ih1H'ii In- lJltl~U ~-3I.alUU'U;mfl'Uf)-II In

f11f)rh-ll~ 1 IlJnt'llHl ii'lf1~ pH 4.4 - 6.2 l1lJltlfl1llJ"h ~l~t'l::t'lltl~l1t1flllJnt'll~flt'l~'tJ '::ltJ~tlU 
., . 

ff'ltlltJm~ (Ufl~) 'tJl;jUltJnJ~ 011~0-3) 1wi1-3 pH ~-3U~ 4.4 - 6.2 UUflO 

* ill pH < 4.4 ,:::1H'ffU~~ (ltJm~) 
• I 1SIS 's'" 4 4 S"* pH og~::111l~ 4.4 - 6.2 'il:: l1'C1N~m::111l~'C1U~~tl'lJ1'Ht'lO~ flO 'C1~lJ 

1 !11"" 4 .1
* pH > 6.2 'il:: l1~!11t'lO~ (lIJ1'U~) 

u , 4 • .Q d 1 1YQ 4 0' .Q jI cv
Alf)rJ1-11Y12 tl1n1flt'lO~l1lfll pH '\JO-3~l~t'l::t'lltl'tfU~l1U~ ~v '}j'OU~1f1!\9l0~ 5 'tfU~~1VtlU 

., 
Nt'ltl1~fI~t'lO-3,;ju~~ij 

. 

""" "" ...'If'Ufl'Uf)-IIf)'Uflltl'Af)~ 

•'lfl-11 pH 
. . 

...... tJ...fI'fIl iltI'U 

... mil
flfIl~n~illt1'f1 flil1nm~ 

'fIflDf)-II 

1. methyl yellow 

2. Bromeresol green 

2.9-4.0 

3.8-5.4 

<d 4 
~U~Hl1t'lO~ 

., 
4 o .... 

1'Ht'lO-3-Ul!-3U 

4 
!11t'lO-3 

., 
o '" 
Ull~U 

3. Methyl red 

4. Bromothymol blue 

4.4-6.2 

6.0-7.6 

4 
U~Hl1t'lO-3 

., 
4 o .... 

1'Ht'lO-3-Ull-3U 

~lJ 
4 

1'Ht'lO~ 

5. Phenophtalein 8.0-9.6 '~iiff-ff'lflJll '~1jff 
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~ I" ""t2un'UllUiJ:a111fl2J 

t2tin1ai 

1. 	 ,nU) fl'VI 'HlO.:j 

Q ..t .Q..Q tI Q tI 

3. 	m:fll'N~UnO'PIi'OllOUfllfl19l0'l'/pH lJt9l0'l' 

4. 	m:UOfl9l'H 

L 	n'l'l'll:lllV A (HCl) 

"" <I
2. 	n'l'l'll:lllV B (NaOH) 7. LlJ'VIllOtlt'l' Wi! 

3. 	n'1'l' ll:lllvmfl'Slfl'l'flllOlfl 8. tlJVillL'l'fl 

4. 	n'l'l'll:lllV19f1~VlJ , Sfl 'l'Ofl '9frl 9. lU'l'llJ''VIlJOllU\l 

5. 	 n'l'l'll::;ll1Vmtlcillllblfl 10. 'Wuo~~mau 

..."" " 1fifllfll1f1AiJ8.:1 

1. 	 ihn'l'l'll:ll1V A Hll::;n'l'l'll::;ll1V B 1ci1Ul1110fl'VIflllO.:jOU1.:jll: 411110fl 11110flll: 1 em3 

2. 	l1VtlLlJVillOOt'l'Ut ~lU1U 3 l1Vfl ll~'t1'Ul1110fl'VIflllO~ 
Q.I g Q.I 4 

3. 	n'.:jlfl9la Ull:UU 'VIflNllfll'l' 'VItlllO.:j 

4. 	,"lfll'l''VIflllo~mijowu'02~3 Hfil1J~vu,nmlJVil1001'l'U' lrJULlJYilll'l'fllu'l' llJ''VIlJOllU\1 

~I <I~.I'" " ...
Ull:nUOlln'VI111U 911lJlllflU . 	 ~ 

5. 	111m pH 'UO.:jn'l'l'll::;ll1V A Ull::;n'l'l'll:ll1V B 'l)lfl'UO\lllfll'l''VIl')llO.:j 

1'J1"'''' ... <I. <!t 1.A ~I':! "" ...
6. l1UfU'l'VU'Wn''I)U11n'1'l'll::;lllV A Ull::;n'l'l'll::;lllV B flOn'l'l' I') tlJOLlJ'l'VUt'nVUflU.. 

n'1'l' ll::;lllVlJltl'l' I1U~,~ 
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':h'ln~t)'nJ6,j~1'f1tnffll1~l'flltN,rf)i1UU'1iijm::~n1:la~iJl1111t) pH :ijtf)tlf,rf)(~VU~::ij1ii fll'j 

" i 'l~u1t1'tuh\!1'j':hl11'j ll::111 fJ'tiUflUuijl11J,j~d'Jum '1mIt)t1J l1 (~\!Ot)fl! t1J1Jfll'j 'fIflllt)\!) 
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~I 	 .., ... _I " 
UUUHn'HA1U1JJu1~UUn11W 

4. 	~l'n.lft~UfH,.rhn~hJa-3Lm:nJa:::alVLtY'liiiff tI'J1fltrhtYua:::alVV-3fNLtY'liiiffllY:UVU1~1J 
" tYna~alv,ruiitY1J,j~tijUfl1ft111VnJtY 'iHVilJlV 

5. ~um,yJ'mau ttl~VU'illn 'liiifflijUffUft-3 LU'ii1-3 8.3-10.0 IlJ1l1J'Yl1JualJ\l ttl~VU'inflffllYaV-3 
~ 9:'" 'I • ... oJ.A ~I "'• .1 "" '1 91 '1 • .,. 9

llJU"€1Ult-3U t'U"If1-36.0-7.6 tYna:::alV"IfUftl1U-3 11JVl1VftnUVilnYllaU tfttY11a~mv l1JU€1 

U~tdVl1VftIlJ1l1J'Yl1JValJ\l'i):::''''tYUa:::mvffJl(~U rll pH '\JV-3tY11a:::mvtl1:::1Jl'ilmhLft 

HIn (aq) + H 0 (I) ;;r",=~'" HP+ (aq) + In" (aq)2

" ffllYaV-3 (~tlmft) 	 fftht1U (lt1mtY) 

d 91 91 + • ., "5 3 .A 'I 
6.1 	tYna~mv A 1Jt>l1l1JI'\J1J'\JU'\JV-3 H30 tYllfllJ 1 x 10 mol/dm t1JVl1Vft RIn a-3 IU 

tYUa:::alV A 'i):::iiffLft 

" 7. ~U'\J1111;V~'~1'ii1Vaftt>l1l1JtijumftLU~U ''''mil-3h 
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. . 
Q.I.£to cv.c::t 4 
1U11111nl111~Q8~ 1U11 .••••...•.•A~8U••••••••••••••••••••••••••••••_ ..... ".fl.............. 


6U~!ft!fl8i1l1nfi11l1'If1" fit) ffl'nil"l"lJ'Jfl9i~fftifl1~'illmhu;h~ <7J 'Ut)~-W'Jf ffllJ1l"tl'~ 
li4t);tl"1'ilfft)1Jfl11lJ!ilt.!m~H1Jff'Ut).:Jffn'l:::'I1V1~ 

, U'Dl"l" lJ'Jfl9iti~liffll"lf'llV'JfUfl~lifflJir9innJ1::: fflJ~'il::: i~,ilt.!au ~lfll;tt)f1~ tl~l1fi t) 
." . 

lifffll.:JtiUl1 pH fll~tiU ffl'J'm~lUTf1JiUflt)fl131 fm'31 Ntllf1t)l"1tl 131ul.:J'JfufI ,,su iUtl:::lfi;hl1i;; 

ffU1~ liffll"~!iluOU~lfl';tt)'f 'illtltlll"VlfI'It).:Jfftiflffll" 'ill n tl:::11 ~l11i;;ffU1~ ~~ ,rlt)'I:::'I1Vlilu tll" fI 

" iii'" , ,A... "I_I "'... !:!,~.... A: "" 
'il~ tflfflJ1.:J U;tllJt)';tlJl1Jff'l~ nJ'il:::lJff11'11Va tlUtl !'UV1 t.!ll~t.! Ufl~ U'I:::llJt)ffll"'I:'I1Vl1Jff 

." '" 
ffl'J''I:mv'il~al1~vUliluffih~t.! Ufffl.:J-;hau~lfl';tt){l1fftifl '~'illtltl~lfihl1i;;ffU1~ 'il~ll1~vt.!ffu1~ 

" 1iI t.!'\111~t.! i U,s1.:J m fI' ilUl1Jff 

i ... 
q t.I n1WUi;l~Ul1'ftli 

.., t.I 
1U~Ui;l~q n1W

i 


w • 


1. ;l1mh.:J-w'Jf (1Jt.!lVlflffU1.:J tl~Uflt)flm~19V1J 111~t)tlfflffVfI ~flNtll1a.:J miu'U'4t.! 
.., <!I <!I 

lJt.! ''It)fI U'l:::L~t)tl) 


A .:,

2. 1f1'l t)~'Jf~ 

'" d' _I"" 33. Utl!tlt)'J''UUlf11Jl"lJl;t'J' 50 100 250 ern 
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_I"" 34. n':UOn~1~u'~1~'1025em 
.:5. tlUtrll:t"l10 

6. o:giitiltJ~-wotJ 

I 'JI 
9. U'YI~Un1f1Uffl' 

10. nntJtwn 

1. ff"":mtJnnli',,ibln 

2. ffl''':''ltJm~o:;9in 

3. ffl,,,:,,ltJmmi~tiltJ~'8'~,on,.,r 

4. ffl,,,:"ltJ i rltl'Ylff'.tJ~'8'~,on,.,r . 
"'''' I5. ffl,,,:::mtJ'YI~fll pH 1-14 

o a 1'J1 4l'J1 d'JI :
1. Ulrl"l1~l"l~ 'Hff:01~l1":N~ 'Hff:l~~Ul 

2. ~hlH'\hr,,:,vtJ~ . ~ 

3. i,:j~1otinrl"l1m 10 ni'~ lriluumnofl~m:mon~1,:j ~1,:j\'h m 30 em3 lri 

1uumnof~ij~1otil,:jM"l1ff'iUtrl' 

" 
4. \h~1otinrl"l1't1Vilm''YI~''O~;rU~Ottl 

"'4 
lln11n""M 

n11n""O.:JAOU~ I ftmntnuuilufl1fHUiJ 'llO.:JiJ11i:1:i:llfJm,nUn11n"i:lo.:J 

"'...lln11n"i:lO.:J 

I ~1,:jffl''':''ltJU~'':''l1U~ fio ffl''':''ltJm~i'"fl1~n,ffl''':''ltJm~o:;9in, 

ff"":"ltJUO~i~!iltJ~'8'~,on,.,rU,,:ff"":"ltJ1rlU'YIffl~tJ~ t8'~,on ,.,r lrihm"o~'YI~"o~ 
• 3 

OtJ1~,,: 1 em 

http:rltl'Ylff'.tJ
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...... 
lJjfl1":i'fl~ilf)~ 

1. ~1~ffna~a1{1U~a:::'ti'U~ fi6 ff11a~a1{1fl'Swiaihlfl,ff11a:::fI1{1m~6:::~~fl, 

ff11a~fI1mt61111ltu{l1I18~nlfl1CJfAUa~ff11a:::a1{11 'V'fU'YIfftcr{l1l18A16fl'lCJfi>l 1ff1U'Ha6~'YIAafN 
• 3 

6{11~a::: 1 em 

Q.f d QI d 

3. ff~tfl~ffua:::1JU'YItlNafl1,)'YIAa6~ 

4. U1ff11ffnil11flYf'ti'~lhffU111'l.hi1fln'YI~a6~1u~6'W~ 3 

...... 
lJjfl1":i'fl~ilf),:a 

1. 	 i-!l~1flth-!lYf'ti' 111 10 g 1ff1uumfl6f 
" 3 . 

2. 	 1~m:::1J6fl~1-!l A1-!lU111130 em 1ff1uumfl6f-niiI9l1flth-!lYf1tfflfU1'V'f,) 

" 3. i~uvi-!luO'lfl'Uff11a:::a1{1uA'1ii-!l11' 30 U1-n 

4.A1-!lff1H,.nfl11fl.w'ti''ti'UA~1-!l'1 'YI~ff61Jfl11ttJ~tJ'Uff1'Uff1')a:::a1tJ~iifl1 pH 1-14 

5. ff-!ltflAtta:::.uufitlNafl11'Y1Aa6-!l . " 
6. l11fl11'Y1Aa6-!ll'Hij6u<ir6 1-5 u~ttJatJu11flU1trJ'U C H OH . 	 2 s . 

... ... _I...... ...... II ... ... f ... oS ~ _I 
fl1":i'fl~ilf),:a91f)'U'fI 4 fl1":ifttl'UllJ":i:::if'flJjlll"''Uf),:af)'U~lAl91f)1''tl'ft'lf'lf'U~911,:a , 'fIltlUl'UllJ 
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1. -W'l1~\h ffU ,,~nnJ1~ff1J~,~'hfll'ifffll:l1ff1J1J1ifll':i l11uflU~ Ifll91fl! m \?I-I1J ff~fl1 Uflfl-W'l1 

'l1U9'l19'11l'f':il~l11~'9'1 

3. flU~lfll91fl!'lfl-W'l1'l1U9'I~1.:1 '1 ~1~1J'U1UfflH'I~1't1tJUtl~m~9'I1lJ 'l1U~1'Hu1ju':i~i1Y1iml'f 
1JlflWhtiu 1l'f':il~l11~19'1 
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3. ","'YlhHhlO'trUft ffl1JTHl\h1Jl1hl1'h.,l8t.t~lfl!~fllmft -!'Uff ,~" 'll'Oi1fJt.t1jfl1l1Jflft~ltU 

fllh~'lti'Utll~l(Jfl~~m;l1 
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4 Q..fQ 4 .Q .-=i
t.I{)Uflfll'mUUf;Jmf;Jl~YlH1Y1rnftlf;JfI·'n1 3 

l~fH t.laMD1'Uf)~n1i1'H1f)lUf;JnUf;Jl1Ul~'lJiiil 

. . 
Q.I.eto ;VA!:l.4 
1'UYlYlln11Y1i1af)~ 1'UYI ••••••••••• Lilf)'U ..................................... ..,.ft ............. . 


.., 
'Hanfll1 

" tl'i~Uijtl;)ltl'il:::nl1l1'iflfiltl~m(Jln:::!iiuflUmn1~!fl~ijflU\hL~tl1V~nl1l1'iflfiltl~fil(Jl 
Q.i ~. " I:d .4 ~.. 0 ~~ Q,I .4 .t
tlU 1 ~l'I:::Ul~W~ !'lfU Zn, Fe, 1~utln~ U~:::ltl~ij'llij~l~l'I:::uU l'I'iijVntl{)tl'iUltlmtl~ijflUUijU!U~ 

ft1t)[h~ t1~m(Jl'i~l'I'h~ HCl flU CaC03 'iI~1~!fl~iju~:::unn CO2 

HCl(aq) + CaCO] (s) ~ CaClz(aq) + CO2 (g) 

" mnol'liuL;ttnflUUijtl'illtl;):::filtl~fi'i(Jln:::l'nUflUm~1~!tl~ijfl1J1.hua'1 V~nllll'iflfil 

t1~m(JlflU!fl~ijUij1l11llUVlll'liu NH4CI, (NH4)2S04 'iI::: 1~unn NH3 l'I1ijfi-ltI~mUlflULtl~ij 
" 

l'liu t1~filVl'i:::l'I11~ NaOH flU FeCI] 1~nl'iNa~iltucri'~~il 

3NaOH (aq) + FeCI] (aq) ~ Fe(OH)2 (s) + 3NaCI (aq) 


" " 
~~UU 'iI:::!ltU'~11tl'i~u~:::mnfiltl~fi'iVlflUW~'~ U~dr~tll~U~~aUnOnl1l1'iflfil 

t1~mvlflunll~u1~~lV 

4 
maf) (Salt) 

!tl~ijl~unutll:::tlijU'ijijijiitl t11:::tlijU~lV1ijijijUUltl (Ufifl1ijijijU) u~:::1ijijijU~U 

(Uiju1ijijijU) vm1''U OH- ~1ijth~!'liu NaCl t1'i:::tl61J~lVl9tt;tV1l1ijijijU (Na+) u~:::f1~ijh~1ijijijU (CO 

Um~Vlli~!rlfl (BaS0J t11:::tlijU~lVUm~v1l1ijijijU (Bl+) U~:::i~Lrl~1flijij'U (Sot) !fl~ij NaCI 

1 : 1 - 1'JI + ...,. ~.,. "'1' : 'JIt>~:::~lV UUl ~~u~~ l'I Na U~~ Cl U~Htl~ij BaS04 t1JU!tl~ij'YI ll~~~lt'JUl vnll'1nl'i~:::~lV'IIij~ 

!fl~ij NaCI \h1rlvh1~;t u~nll~~mV'llij~!fl~ij BaS04 'liih1rl,h 
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4 _t~~ I u
1. 	IfI·nJU'lllfl1J'lfl·U.l11~111Hfl1AflmUtI 

.... 0" 
fl'.i ill + lUff ~ lfl,U) + U 1 


,<tiu Hel (aq) + NaOH (aq) ~ NaQ (aq) + Hp (1) 


~4 (aq) + B.a(OH)2 (aq) ~~ (s) + 2Hp (I) 

, 

4 .4 Q 	 0 _IQ'- v, ... , :.. 
"Ifl08t1IflA'lllflfl1AIIO~'mrrn1J'lfl1t1lfl'U 888'UU1MJ8~flOOO:;::Ul'lllfllUtI tll'U 1888'UOU 

.... 
"8~Ifl08Ul'lllflfl1A" 

, 
• 	 Q,Q , ''''''!'I_tQ~ tV 

IflQ8t1IflA'lllfl1J'lfl1t1l1:;::1111~fl1ftflUIUtI UU~08fllft'1J'U 

.. 	ClQ , 1 • · 1.1 	IflOOtllflft'lllflfl1ftUflUO~lUtlllfl l"IfU 


NaCI IOill'91flfl'.iill HCI OmUff NaOH. 


HCI (aq) + NaOH (aq) ~ NaCI (aq) + Hp (I) 


Ca(N0:J210ill'illfl HN03lilt:;:: Ca(OH)2 

HN03(aq) + Ca(OH)2 (aq) ~ Ca(N0:J2(aq) +Hp (1) 
.. 	Q,Q • V 'I · 1.2 	IflOOtlIflA'lllflfl1ft80'UflUlUtlUfl IW 


NaCIO IOill'illfl HCIO u,,~ NaOH 


HCIO (aq) + NaOH (aq) ~ NaCIO (aq) + Hp (I) 


Ba(C~30)2 IOill'illfl C2H30P u,,~ Ba(OH)2 

CpP2H(aq) + Ba(OHMaq) ~ Ba(CPP2)2(aq) + Hp (I) 
• 	 4.Q tv' I · 1.3 	Ifl08t1lflft'lllflfl1AUflflUlUtl80'U IW 


NH4CI IOill'illfl HCI n'U NH3 


HCI (aq) + NH3 (g) ~ NH4CI (aq) +Hp (I) 


AI(N0:J3 IOtl'illfl HN03(aq) U":;:: AI(OH)3 (aq) 


HN03 (aq) + AI(OH)3 (aq) ~ Al(N0:J3(aq) + Hp (I) 


· , 'f• 	 Q.Q 

1.4 	IflOOtlIflA'lllflfl1A88'UUO~lUtl08'U l"IfU 

NH4CN IOill'illflfl'.itl HCN nmUff NH3 


HCN(aq) + NH) (g) ~ NH4CN (aq) + Hp (I) 


FeC0310tl'illflfl'.iill H2CO) (aq) n'U1Uff Fe(OH)2 (aq) 


H2C03(aq) + Fe(OH)2 (aq) ~ FeC03(aq) + H20 (I) 




•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

102 

2. 	&"1t1UlOlfltlwnrn'U8~liJ'HztlUfl1fl 


1al1Z + mill ~ milfJ + unu 


&,;U Mg (s) + 2HCl (aq) ~ MgC~ (aq) + H2 (g) 


Zn(s) + H2S04(aq) ~ ZnS04(aq) + H2 (g) 


3Cu(s) + 8HN03 (aq) ~ 3Cu(N03)2 (aq) + Hp (1) + 2NO (g) 


3. 	1"1t1UlO1fltl~mrn'U8~liJ'Hz88fl'IlIJAtlUfl1fl 

, 	 .. 4: 
1al1ZfJfJfl ~iIl + mill ~ mafJ + Ul 

l';U 	 CaO (s) + H2S04(aq) ~ CaS04(s) + H20 (1) 


CuO (s) + H2S04(aq) ~ CuS04(s) + Hp (1) 


MgO (s) + 2HCl (aq) ~ MgCl2 (aq) + Hp (1) 


.4. _IAQQ 4 Q.f • 

4. 	1"1t1UlOlflu{)fl1rn'UMmiJ8flUfl1A l~U 


FeS(s) + 2HCl (aq) ~ FeC~ (aq) + H2S (g) 


Na2C03 (8) + ~S04 (aq) ~ N~S04 (aq) + H2C03 (aq) 


NaHC03(s) + HCl(aq) ~ NaCl(aq) + Hp (1) + CO (g)
2 

BaC03(s) + 2HCl (aq) ~ BaC12 (aq) +Hp (1) + CO2 (g) 

.0£::( _14QQ .4 !'V 4 
5. 	1"1t1UlOlflU{)fl1rn'UMmafJflUlfliJ8 


NaCl (aq) + AgN03 (aq) ~ AgCl(s) + NaN03 (aq) 


BaCl2 (aq) + Na2S04(aq) ~ BaS04 (s) + 2NaCl (aq) 


ZnCl2 (aq) + N~S (aq) ~ Zns (s) + 2NaCl (aq) 


6. lfltlfll1':nufl1tltllfltl"1~'U8~liJ'HZtlU81iJ'HZ 


2Na(s) + Cl2 (g) ~ 2NaCl (aq) 


Fe (s) + S (s) ~ FeS 
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J ...f!tIn1wu~:~nntltl 

f!t1n1ot 

1. '1HWlfll'I ~H'Itl~ 

2. \lfllih 

3. 'U1f11tl'lf1J~ 
• 91 

4. Ul'l~ltfl1flft1~ 

5. 'tnr~m~i'fI 

6. rnuu''U 

7. '~;fI'n 
91

8. flnUml1 
91 .: 

9. 01UmZl1Jtl~ 

10. hot plat 

...
lJl11tltl 

1. HCI 

2. KOH 

3. U~UntlUaHtltlllfl' 
OJ 

4. m~i1tl~lhflflft1J 

... . tI ~.qQ' v, QJ .ce:I 
fl11n~~tl~fltl'Un 1 .Qfl1[J11~'t"lH lJl1~~~UJ HCI flU Mg Ui;l~llN'UlJ~fl~lJ 

OJ 

1. Ul'U~i;l1~U1Jfl\jl~U1J~~UrJU~Ul~fl'l 

2. ~~'U~i;l1f1ll1Jfl\jl~U1J1J11 fli'1J iffiu'U1f11tl'Jf1J~ 

3. 1~1Jmfl'8l~'jtli;ltl;fl tl;1J1~' 10 cm3i;l~'tl 
• OJ 

4. iI~tllfl'U1~ltl'Jf1Jlj~1u\lflli1~lmzff~tfl~tlBmmihfl~;iu 

5. Ul\lflli1~tltlfl'iJlflfl'U1~ltl'Jf1Jljl~lUi~lf1r~m~i'~tllfl\lflli1~'1' 

6. l'Iflfftl1Junff'8lf1'jl'iJU~1um'jUl\lflli1~'tl~~'n (1l11rJuunff'8lfl'jl'iJU'iJ~ 
OJ 

lfifltl'j~mU 'n"lfl;iu) ff~lflfl"i;l~,runm.fi;lm'j l'Iflfttl~ 
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. ~ 

7. t1'HHlmmVn:ahuihrhJ'UtNmfl1lff''Ud'1vm~aU6,mfl:Ul 'tJ':i:mVlJ'U hot 

. 
.I:l -.1iQ;Q.Q , v 1" ~ t 

n11'J1AD8-3f181,!'JI 2 lJ.Qft1nl1:111U KOH ftUJD11:'lf1,!Afll~ , 

1. lffffl':ifl:mV KOH l'ITlJ,r'U 11lJfll! tJllJl~':i 5 iifliii1~':i f1~''U'tyflDC;}l'IC;}f1D~ 

'U'Ulc;}t1f11~ . .~ 

2. <i~UN'UvJDm,1iDDlll1':i (~C;}lrJ'U~'Ulgt1 ~) 1 fli'lJ 'ff1lmflDC;}1'IC;}f1D~,rDi11 

if~lt1Afl1'.mJ~V'UUtJfI~ 1J'UfiflNfI 

, SI SI 0 ,J ,1:'1'1- I 1 SI .l... .dI
3. mD~ffl':i 'U'U6 2 Ufl1'Ul'UD~mfl11'1mD'I .. llJ':i:n1l'J 'Utnvm:l1JD~ lJ'Ul'It1 

~ 
o 0'"

Nfl1'I1G]j'lDt1 1 'jDlJ 

4. t11fl1'j1'lC;}f1D'ImiJD'U,r6 1-3 U~!tI~v'U1l1m!N'UvJDvil1iDm't'l1'j!rJ'Um:ilD'I 
~ ~ 

Ula~f1lJ (~c;}!rJ'U~lUgt1 ~) 
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>I 

1. tli1m(m~vrh{J m'Jt1~,mJ HC} fl'U lt1'H~ Mg iiNii~.fiwcnlf1lflfl~UU'N l'1'.il'U'~Hl{J''J nfVlIl;imJ 

d"" .J
ffllfll'J'YUflfl'tlU 

• >I 

3. Nii~.fiwcnn'~'lfltli1mm'J~'H'.h{J KOH flmtNU,"V(Ja1ivm'Hl'JflVV~11 nfV1Il1{JL;ivu 

• >I >I 

4. Nii~.fiwcnn'~'lfltli1mtJ1'J:;'H'h{J KOH fl'Ufll:;i'1V{J'lh6f1t1l1flVV:;'1 nfVlIn{Jl;ivUffllfll'J 

d"" .J
'YIlflfl'tlU 

>I >I 

6. "'lflflT;i'YIflt1V{Jn{JffV{J~VU iiNii~.fiwcntl'J:;t.fl'YIlflilmflfl~u'H1V1ti , ~ttflff1'i lf1ut1~t1~m(J 
>I 

'Uih'~111vlti 
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'JI 	 .l 'JI : ~ .l.... 'JI -: 'JI 'JI : di,.. 111 1 "" 51! 
3. 	fll'H'I1'1'nlnnl'n.n'fl1um:::l'lJtl'llfl~tl'lJ 1"u1W1U1~1'1'Htl'l'W1CJf'llJtl'H'l ~8 "'lfl~tl'lm1J'W 

ff1'WNfflJ '0::: 1~N~tlVl'117 'O'ltli'lJ1U'n!tllJUff"'1fflJfll'l 

'JI 	 .l 'JI : 'JI .l.... 1 1'J1 : 'JI 'JI : di "" 111 1 '" ~ 
5. 	 fll7'f1l'l'n'W'Htl'l'Wl"1um:::l'J.Jtl'llfl1:ltl'lJ "U W1U11:l1'1'Htl'l'W1CJf'llJml9l 18 "'lfl~07m1J'W 

ff1'WNfflJ '0::: 1~N1:ltlVl'11'l 'O'ltli'lJ1U'n!OlJUff"'1fflJfll'l 
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. 

• 1.... ...- .. .... , ... 
lJ{)1J"n1'U1J1JU1J!U1Z'nl.:rJ11UlftUY"''n 4 

1~8-.1 tlnmr.n'"l~l1aciu 

. , 
lV40 U4"
1"''n'nlfl11'nAQ8-.1 1,.,'n •••••••••••IA8,.,.••••••••••••••••••••••••••••••••••••ft.ft •••••••••••... 

"'.1 ,
1"QlJ1ZUUl 

1. fi1fll'iVlft~8>31i4V!~1Vlnfla8'iJ1fltlijmV1'iZl1'h>3fl'i~lfl1JnJff'~ 
, , I " 

2. fi 1fll 'i VI ft ~ 'tl>3I.w'tlffflln ff:u,j'lIfl11,.Jlrh...lfl'ift-llJff'll 'tl>3iilfla'tlii~Z~lVlh , ft' 
• JI " • 'JI 

3. 'tlilJ1tJff:u,j'1I'l1 'tl>3lfla'tlii~::~lmh...f'tl:Ul1>3l;ivUff:Ufll'i 11 ffft>3tJijmVliilfift~U'~ 

" tlnmrn'"lA1aciu.111J1v0>3 tJijfi~Vl'iZ1111>3ff1'i1ft '1 nm.hu~llfiftff1'i1m,i 
.1 ....- <1\ 4 .1.......... • <1\ ..... lIJ <1\ ...
"1........
lJ{)fl1rn I" A1Q1fU'lIMIflQ8 l11J1Vm lJ!lmV1'iZ1111>31fl~'tl11'i'tl !'tl'tl'tlU'il1mfl~'tlfllJ 

" lhui1'1!firl Hp"'l1l''tl OH- fi11,fff1'i~Zmvijff:umlnUmrll1l'V!lJff 
<1\ "'.1 lIJ .... ...1.1 'j/, ...I .. "i ... 

mQ8 ( salt) fl'tlff1'ilJ'i::fl'tllJ t'tl'tl'tlUflVllJ'iZfl'tllJft1V 'tl'tl'tlUlJ1flVllflft'iJ1fll~l1Zl1'i'tl 

liivmrh1~11::(NH4'" ) nlJ''tl'tl'tlutllJ~lfirl'il1fl'tll~11:: ,rtmhlfla'tl'tJtl::tllv,11Ifla'tllJ1,nrnftl:t..ifi1 

" " tJijfi~Vln1J1h fi1 1,fff1'itl::tl1Vijff:u,j'1I1nUfl~Hl1l''tlij pH = 7 U~lflamJ1~'1fiiftfil'lJijmVlnm.h 

" 'Hl'V!firltJijfi~Vl'fJlft'ifl~ff'ft' Hp"'111''tl OH- !firl~U fi11,fff1'i~::~lVijff:u,j'1IInUmrll1l'V!nU 

!lJn' li1U1htJn:!JlVl'll'tl>3lfla'tllrlv'tllflVtJijffiv1'fJ lrl'ifl~fflnUIflWcyf ff1lJ1'itluti·Ufla'tl 

'tl'tlfllnlJ 4 tJ'i::lflVl fl'tl 

" " I tI 

tlijfi~Vlnmh ~>3iru HP'" U~Z OH· iitfift'il1flfll'iU~fl~1'l1'tl·nh U~fI~nl1!~:U 111''tlij8rl1~tl:: 

1 x 10-
7 

molldm
3 

ff1'itl::tl1Vi>3ijUJliiihil,.,flQH . 
4 .QQ f <V ,

2. lflQ8'nlflA;)lflfl1A88,.,fllJAlJUUfl 

"", " 
lfla'tltJ'i::lflVlih:U81hltJtl::tl1mh 'il::U~fl~1InU''tl8'tlUlJ1fl!!~::''tl'tl'tl'''~lJ ''tl'tl'tlU 
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t 
<!l ""... ,..."

3. lflftO'nfl~\llflfl':i~nflfltJI1JUOO" 
" . " 

lflam.h:1Jl'YI'Utijoa:-emnl1~:U~0~100mrlu1000utJ10ua::1000uatJ 1000u 

t 
... 4_ 'v'

4. 	lflftO'JIlfl?l\llflfl~?l88"fltJI1JUOO" 
4 ~.4 -: ~ ~ ~~ ~~ 

lflao1.h::IJl'YIUllJOa::alfJUl 'YI>31000U1.110Ua::1000ua'U~:: lfli'nJ{)O'Wl181,,'ja']fff 

, "" "''''~I ~ <!l ~ ~.l ..... 
U~ffl'j a::alfl~:: lJ fflJtJ~tlJUonl t lJU ltJ ff 11'jOllJUOa1>3UU'IIuogotJf111lJll 'j>3'UO>3m""a::f111lJ 

.d .. 1'J1 •
UH'UO'lI'Uff ']f'l'W~l'jWl "~10fl1 Ka lift:: Kb 

*********************************************************************** 

_I 	 <I "" 
~UO~tl.!Uft::Ullltlll 

~,jfl~W 

"" " 1. tJmoo'j 

2. 11aO"'YIfla0>3 

3. m::tJoo~1'1 

4. l1nJ~ 

5. U';>3Ufl1f1Uffn 

6. m1fJUfl1 

"" " 8. "I1"~::lflfJ>3UOfJ0080a 

9. hot plat 
'JI .... 

1 o. 'lfOU~OffU 
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... 

iJl1lftti 

L " "fl"THl::mV CH3COOH !'UlJ'UU 0.5 mol/dm3 

2. fl"l'l'a::alV HCll,j'lJ,j'U 0.5 mol/dm
3 

" " 33. fl"l'l'a::alV NaOH l'UlJ'UU 0.5 mol/dm 

" " 34. fl"l'l'a::mv NH3 !'UlJ'UU 0.5 mol/dm 

~I <I ...
5. fl"Ua::alVnUtlaVl1au 
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,I 

r II JI 'J/ 

2. mt{8'lfUft i ft'l~\~~ffl1JTHla~mtnh'~ 'fr81J"'~1~VUff1JmlUffft~1.J iln~V11~11'h~mt{8ti'U'lh 

91 i iJ If 0 .qQQ, GI d ll)!IIo4 t 1IJ r% .. J
5. A8-3 'lfffl1a::alVmftUa::nJfff.!iftl'll1.J{]f11Vlf1U'iH1j)~ !ftma8A8 !1.Ju ua~ma8ua~alV .. 

iuiil'~11~8'~ 

5.1 NaN03 
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1.1 NaHC03 


1.2 KzS 


2.1. KBr 


3. 'il~L~v'\..!fflJtl1·mfffl~l1~mvu~'H'hunnlo111rl' 1'trOlJi1Vfl~OLfltlO~'~ 
3.1 HCI tit! KOH 


3.2 CH3COOH tit! Ca(OH) 2 
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. .... ..- .. .... <I",.
1.1nUflfll1UUUil1JIill~TllnTlUlftli1f11T1 5 

1~0~ fll1'TI&Tl1f1n1ft-&UiI 

. 	 . 
v40 uat.4 
l'UTlTlln11T1ftOO~ l'UTI ........... lftO'U..................................... 't1.ft •••.•.•••••••• 


"" 	 1.1 <Ilf1Q 1~iI.:Jfl 

o .A 	 _1"'- ~" 1. 	 'YIlfll'i'YIfti;l6~L'VU)'H1'ilftff1J\!i;l'UtHlJlln·.H.n 1ft 

2. 	thU1W'Hlm1J1Wm~'H16lUff~;huijn1[J1O'u'A' 
3. 	L~OUml'n'U6~flUi'YIL'YI'i~Ui;l::;'H1~ftff1J\!i;l\11flml~i~ 

4. 	'Hl'ilftff1J\!i;l,h pH Lm::;U11J~'i'U6~ffl'ii;l::;mOmft'H16lUff W ~~ff1J\!i;lml~'U6~flU 

''YIt'YI'i~~til'HUft11ftA' 

5. 	lh'Hi;lflflU''YIL'YI'i~mft-!UffiU1~U'i::;iO'lfU1u;}1~U'i::;\hrUL~ 

"" 't'IOnfll1 

fll1'TlATl1fln1ft-&UiI (Acid-base titration) 

fll1'TllTI1f1n1ft-IUiI 't'I3J1Uih m::;U1Ufll'i'H1U11J1WffU ift011i1~ffUi;l::;i;l101Jl~'i!lU 

~'YInUfilf1111J1~1J~U~1L'UU6U 1H'';luijmmtiuffufi1mh~ ift061fft'J1Ulflfn'ilnftuijmol 

'i::;'H "h~ffUi;l::;momftUi;l::;l1Jff~l~l ';luijm[J1tiu~6~ ';11H'ftlU1W'H lfl111JL~1J~U 'H16U11Jl W 

'U6~ffufi1mh~~~flalliA' 

.... 4 1 LlJ 0 	 4 cv.,dlj) 4 ~ 
lfifll1 TlITl1fln1ft-&UiI fl6 Ulffni;l::;i;l10mfl'H'i6LUff~16[J1~'YI\9l6~fll'i1Lfln::;'H'H1 

U11J1W 1J1';1 fll'i ''YIl'YI'i~o'u ffn i;l::; mmUff'H16 fl 'i ~1Jl~ 'i!lU~'YI'ilufilfl111JL~1J~U ~LniU 6U 

• "l " c:v • ~ <1" 1" 	 0::11 o.fli;l11f16 mffl'ii;l::;i;l10~1601~L1JUffl'ii;l::;i;l10mfl fl~tH 'lfffUi;l::;m01Jl\9l'J!lU11JUl1Jff Ul1Jl'Y11 
• 	 y 

fn'i ''YIL'YI 'i~ U~1,jU-riflU11Jl~'i'UlHffl'ii;l::;i;l101Jlm! luii1.f'1u flu';lui]m01~6;)O'U 'illml'u 

111'UftlU1W'H1U11J1W'U6~ffufi1mh~~6'U 'H16'Y11~~'i ~O'U~l1J ~11i't1Ui;l::;mofi1mh~L1ju 
<1" 1" ~lUff fl~6~ 'lfffl'ii;l::;i;llV1Jl\9l'i!lULlJUfl'ift 

~ .4.d 0 AAA .t:l QI 

1,Iftil3J\t0 (1,Iftil::;lTI'U = Equivalence point) flO ~~'YIm~ui;l::;l1Jt1'Y11Ullm(J1~6f1flU 
'j/ 	 '" J " 

~ftff1J\!i;l'il::;ii pH l1jumh~''i..rU~U6~tiuWft'U6~m~lm::;l1Jffiiul1Jl'Vlt'YI'i~tiU Ui;l::;~U6~ 
c:v y. " flUfl111JL'U1J'Uu'U6~mflHi;l::;lUff 
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1lAqfi (End point) A81fl~ih,l~lfllVl6fl1J~8Uif 'lJw:i111l1':iVlfllfl-llJff6d 'flfJ~~:1fl'~'flfJ~ 

tllJ1flffUlq!ll 'A',!'U '0: A'6~1~6fl6'U~'fllVl6fmUl:ffU 1'U111~t1ii,j~0611~flfJ~ lfJ'U'fll~fJ1tllJ 
, fl ffU lq! II 

fl1':i ~~:l1nlJ11 t1iifi1{Jlfl1':ii 111l1':iVltl~1flff11lq!llH160~'!'U ~:A'6~iJnfl1':i~~:Hl1flffUlq!ll 
n fl1':iHit~fl6 fl1':i1~6'U~lfllVl6f1fl{J6'U~'fl'V16f~:A'6~l~{J'Uif~,ft~Tt'6;)H 161fl ~'fl{J~tllJ1flffU\t II 

ii''Ufi61ftfJ~ 'ft~6'U~'fl'V16fltl~{J'Uif 18:i1rml1 ,..qfi 

C)' C2 Ul1'U fl11U';{U,",'UlfJ'U 1",o/Dfl1 'lJ6~fllftUll:llJff V11uihlPltl 


Vl'V2 Ul1'U t111J1V1':ilfJ'U Dfl1 'lJ6~ffnll:m{Jmftlm:mff V11uih~lJ 


A Ul1'U H+ ~U~fl~1'A'~lflfllft 


B Ul1'U OH- ~UVlfl~1~1 'A''OlflllJff 


• !II 

tllJ,rnft'lJ6~ffl':ill:m{Jfl':iflUll:ffnll:lll{JllJff.,hhul '11111':i~ ~~il 

,ftff1Jlq!ll'lJ6-3fl1':i '11111':i~':i:H11~ffl':ill:m{Jmfluritl1J&lJffuri fl11ij pH l'yhtllJ 7 

'ftffUlq!ll'lJ6~fln'11111':i~':i:H'h~ffl':ill::lll{Jmflt:i6'UtllJllJffHfl 'i'l1':iij pH 1J1flfl'h 7 

1flffU~ll'lJ6~fl1':i'111l1':i~':i:lf'h~ffnll::lll{JmfluritllJllJfft:i6'U fl1':iij pH ir6{Jfl11 7 

'ftffU~ll'lJ6~fl1':i 'l1m':i~':i:H";h~ffl':ill:m{Jmftti6'UtltlllJffti6'W '61'ilij pH 1Jlflfl11 7 
!II • 

U'6{Jfl'h 7 H16 nhtllJ 7 ~'U6dtllJfh Ka tllJ ~'lJ6~mflUll:llJffVivhtliim{J1tl'U 

*********************************************************************** 

_I II ... 
~un1WUO:al1lf1'" 

1aYJ~t1n,01 

I. ib,':i~ 
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Q .. 

6. 1JmflV'l' 

7. m::AllJm lv1 

8. gfltl1.:J 

AI 

U'111fUJ 

'JI 'JI J
1. ffl'Hl::-:1l1tJ NaOH I'UlJ'UU 0.1 mol/dm 

'JI 'JI 3 
2. ffl'J'1l::1l1tJ CH3COOH I'UlJ'UU 0.1 moVdm 

3. ffl'J'1l::1l1tJ HCll,j'lJ,j'U 0.1 moVdm
J 

"" .. ...... ..
4. ~unt)'J'C)ft)at)UAItUAt)'J' 

5. ffl'J'a::altJl1um;'vlvl1tlu 

o 'JI " 6. UlfflJffltJ1 

" 7. ,hNll'l1"1fUAAH'1 

14 

12 


10 


8 


:;. 6 

4 


2 


o ~-.--.--.--.-~--r--r--r--r-. 

o 5 10 15 20 25 30 35 40 45 SO 
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tlijmollftil 

3 ~ 3
1. HClO.1 moVdm fl'IJ NaOH 0.1 moVdm 

3 ~ 3 
2. CH3COOH 0.1 moVdm filJ NaOH 0.1 moVdm 

.. _I ,J 011 ,J , : v 

fl11f1ftDMfl8'UfI 2 fl11l11Iu81I't'UfI"U8~ CH3COOH 'U'UUflliI1Ul 


01 

1. ilnJfllh~lIff1fJ1111 10 em
3 i:I~hl'tl1f111.1"lf1l~ 

2. lriffl'ii:lZi:l1t1 NaOH l'11l1'11U 0.5 moIJdm
3 i:I~iUib1'.ifl~ 

l1t1f1~Utli:l;qVI1~Ui:I~'1.11U'tl1f111.1"lf1l~ .olU1U 2-3 1'It1f1 

3. 'Vll'n'.iflt\'1t1ff1'.ii:lZi:l1t1 NaOH 1'1111':\1U 0.5 moVdm
3 'ilUfi'.iZ~~ff1'.ii:l:i:l1m1.1~tlU'~Uff 

v ~ d _I~ 3d~v 
"lf1l11 Ui:l1lJUVlfilJ'.i1l1fl'.i NaOH 0.5 moVdm VI &''If 

01 01 
o o"..:::t Q.lQlcI 

4. VI1m'.iVlfli:ltl~CIf1'tltl 1-4 tlfi 2 flH lJUVlfiNi:I 

o _I~ d~ jl!lIJ.1 0 .1 .r c:f.r v v ""~ i
5. U1lJ'.i1l1fl'.i NaOH VI &''If LlJfI1U1W1111lJtl'.ilCIfUflfl11111'tl1l'tl'W'tltl.:Jmfltl:CIfflfi U 

01 
o '11 

U1frllff1t11 
, 9 

... _I ,J 01I,J III V 'I 0 111111
011f1ftDMfl8'UfI 3 fl11l11Iu81I't'Uflftlll1l"UII"U'U'UM C6H II0 7 !'),!'Ulf1D III 

01 

1. il11.1fllhNi:I'1110 em
3 

i:I.:JlU'tl1f111.1"lf1l~ 

2. iriff1'.ii:l:i:l1t1 NaOH ,'I111':\1u 0.5 moIJdm
3 i:I.:Jiuihl'.ifl~ 

3. 11t1f1~Utli:l;qVl1~Ui:I.:J'1.1'U'tl1f111.1w~ ~lU1U 2-311t1f1 
11) v v v •• ~ 

4. LVll'n'.iflfl1t1ff1'.ii:lZi:l1t1 NaOH l'tlll'tlU 0.5 moVdm
3 'ilUm:Y1~ffl'ii:l:i:l1m1.1~tlUl1JU 

ff"lfll11 U~Tuunfi1.11111fl'.i NaOH 0.5 mol/dm
3 ~,~ 

JI 01 
o 0" d Q.lQl4

5. Vl1m'.iVlfli:ltl~CIf1'tltl 1-4 tlfi 2 flH lJUVlfiNi:I 

6. ih1.11111fl'.i NaOH ~'rl1.1fi1U1W11111.1tl{1~U~fl1111,'I111.fJ'W'tltl.:Jmfl~fllfi'U 

**************************************************** 

http:11t1f1~Utli:l;qVl1~Ui:I.:J'1.1'U'tl1f111.1w
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"
, 
1. 	 \llnf11'iVlfta~-!lA~hlii 1 'ftffll\la'tl6-!1fl1'i'VlLVI'iA'tl6-!1tJijmmlfl1jyj~ 2 tJijmm 1jfil pH rrhohl 

11~6'~ mh-!lh 

2. 	\l-!ll;j(lhlnn,"Uffft~fI1111ff1J'Whli''i::11':h-!lfh pH 'tl6-!1ffl'ia::m(lOUmlllflJ'tl6-!11GJ1l~Vll'eYft'i6n'GJ1~ 

;fl~ 'tl6~f11'i'VllVl'iftmft -lUff 'i::11':h~ Hel 0.1 moVdm
3 

OU NaOH 0.1 moVdm
3 

.,I... 1'" 10) '" '1:91 	 '"3. 'tlW::Vltflllffna::al(1 	GJ1lft(lll leYft'i6n GJ1fta~ lhlhllffllffltJ,!! pH 'tl6~fflla::al(1Nffllllf11'i 

ltJ~(lhlutJa~6dH" 



117 

" 
4. 'il~,;jfJUff'll Ol''.i uffft,nJiimfJl'\l tl~'h~'llfflfJ1n'Uffl'HI~alfJ1!:JUAfJ'll1eJIil 'J tlO1cuft' 
....................................................................................................................................................................... "' ..................................... . 
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,I 

A , 	 ";, • " " 3 ... " " 1. 11Ifl 'VU'VI'j~ffl'j1:1:i:m.l CH COOH 'VI lJ'VI'l11Jfl11lJt'IJlJ'IJ'U 10 em 01Jffl'j1:1:1:118 NaOH l'IJlJ'IJ'U
3

0.lmoVdtn31'Ul'~'U6an'VIlii'Ul~'UD'U~lTll~61 ~6-31~ffl'j1:1:1:118 NaOH 27 em
3 D'U~'TI'~61 

2. 	 'il:~6-31~ffl'j1:1:1:11V NaOH 0.1 moVdtn
3~ em 

3 ''Uf11'j''VI''VI'j~ti1Jffl'jft~1:11V HCl 0.09 moVdtn
3 

3 
25 em 'il'Uih'?lfJ~ 

1,,01'" 	 .."" • "".J3. 	 'H'Unt'jV'U6flOU1J1Jf11'j'VI?l1:16-3 l'Uf11'j'H1T111lJ''IJlJ'IJ'U'lJ6-3ffl'j1:1:1:11Vm?l66'U'J1'U?I'H'U~ 

l?1v1fin01'l ''VI''fI'j~m?l-t1Jff 

4. llf'irntlV'U 660U1J1Jf11'j'VI?lft6-31'Uf11'j'H1t1~lJ1WUTIi:U;VlJTll11J6t'U~Uft::::UlJf1'ii ';8lJ'eJ?I'j61'It" 
i 'UV11:1?1m?l 
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, . 
u.:to u-=l" 
lUtltll0l1t1A08~ lUtI •••••••••••IA8'U••••••••••••••••••••••••••••••_.....'ft.ft.•••••••••••.. 

..., 
\loom'S 

.oC::l.r!\ fI 4 Col 1 t 9J q t t..d' d , 
8'Utllfll~8·Hl':i~-mffVlnflJ1::::~nJfllJfll':i Vll'YI':i~'U'U 'il::::~nlU.lfl1 pH eJ~'YI~tlmflll1-.1'Ufl-.1'1f'N 

d .d, .J 't !)I q 4 • QI d 1 ;j 4 1YQ.::a tI 
fll':iltJ1Ul'Uff'YI ,mUfI(I-.1'Uflt'YI1fllJ pH 'YI~tlff1JlJt:l'Ufl-.1fll':i 'YIl'YI':i~ 'Uflfl'il1fl'Ufll':itllflfl 'lffl'Utllfll~fl':i 
'P ... '" d 1 !II '" !II d cI 11!' 4 !II cI~fl-.1l'f'il1':iW1'il1flff'YItJnflt] tl(l'il::::~fl-.11Jfll11Jl'U1J1J1fll'fflVl 'il::::1Jfl-.1nf'U "-:)1(1 flfl ~fl-.1 ff11JTHlllf'U 

fll':iltJ~(I'Uff1~;rtll'il'U 
4 .c) ~ f/ ..l , QI <Q _ I ~-4Q I .d 

flnlt:lflflfl'UCfHfll~fl':i fll'il'U'Ufl gfllJ'If'Utl'Ufl-3unm (l1':i::::lf11-.1mtl - !1J ff ll'fn::::'YI~tlff1J\!t:l'U fl-3 
~ . 

U~t:l::::tJ~fi~(lTJ'U'il::::ijfl1 pH ;ill~fl~l-.1il'U 

4 """"' ... ~ , ",..,J'm'SlO8n&''lfflUAltllfl8'S mOl'S tlltl1f1 UA.:t'U 

1. fll':i ''YIl'YI':i~':i~lf,;h-.1mtlUfiil1JmffUfi 'If'oirfl'Ufllfll~fl{~llff~-:)~tlfJ~~ pH tJ':i::::1J1W 7 

2. fln1'Y1fVI':i~':i::::lf'h-.1m'ulriillJl1JffOfl'U '..noirfl'Ufllfll~fl{~mf\PI-3'tlfJ~~ pH ~lwh 7 

3. flU''YI1Vl':i~':i::::wh-3mtlOfl'UillJllJffllri ',\"oirfl'U~lfll~fl{~Ut1'tl-.1'tlfJ~~ pH \T-3wh 7 

4. fll':i''YIl'YI':i~':i::::lf'h-3mtlOfl'Uil1Jl1JffOeJ'U '..noirO'Ufllfll~fl{~Uff~-.1'tlfJ~~ pH tJ':i::::lJ1W 7 

*********************************************************************** 
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_I II q 
~1J fl'U1Ulil:;'i:f'''Hfl'U 

~t1fl'101 

1. 'U1~,t1"1f1l~ 

2. ibt1~ 
... 

3. 1J11'j~ 

4. In'ltl~lUf~ 

5. \lmn" 
" . 

6. 'Ul~"'Ytr61ln~1JH~6~'YI~~6" 

q 
'i:fl'11fl'U 

3
1. t11'i~:;~1f.l CH3COOH 0.1 mol/dm 

2. t11'i~:;~1f.l NaOH 0.1 mol/dm
3 

3. jh.l6tlrl'YI1~'U 
... " 4. 11l1U'I661'i'U1J 

5. V'U~lm~611Jlf)Tf"lf (ir'UL'YIf1U~~\lf)Frf)t1~") 

lifl1'1'f1i1i1tl~ 

1. iht1~~m'i~~m~COOHO.l mol/dol ~1'U1'U 10 cm3~"''U'U~itlw~ Hf.l~fJ'U6tlrl'YIla'U 

~,,1t13 HUf'I 

2. 1J'j'j'ffl'j~~mtl NaOH 0.1 mol/dm
3 ''UihL'j~~ 

3. "lm'j1'YIL'YI'i~A'1Ut11'j~~~lU NaOH 1J'Um~..t'lff1'ja~mmt1~rl'Ua iJ'Unf)t1l1l1~'j'U6" . " 
t11'j~~~lU NaOH n'~ ("1 3 c;]il) 

4. "lm'j'YIf'l~6'11'1i'UI~U1ti1J'lr6 1-3 u9ilt1~U'U1Jlf)fJ'U6tlrlma'Ui1j'U11li1a661'i'U.iju~~ 

V'U~lfU~611Jlf)Tf')f (ir'UI'YIf1lm~\lf)Frf)t1"''') ~lllih~1J 
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3. oJflll vllfl~'htill~ltll~tli'1l1fl'W"lf1ill1J"lfl~hn1Jl'Hl'I.'h1Jl1 .flrill till ~lfl!\9l tli'1IIflU'nnll~ 

flHI-l'Uff111tl':umh~'l 



122 

1. 	 lutll'j''t11'Y1'j~'j:'H''hmnu1fit11Jmffuri f1'l'jtil6fl1~6Ufttfl'~6{~Uff~-:J'ftQ;}~ pH 

" 
,.h:1JltlUlh'ft tYi'jl:m~'ft Yif61J'ti,:jVfl~'l6{h~6Uft'fU~6{ 

2. 'Utll'j''t11'Y1'j~'j:m11,:jf1'jfturiti1JL1Jff66U f1'l'j,il6fl'~6Ufttfl'~6{~Uffft~'ftQ;}~ pH 

" ,.h:1Jlwnil'ft tYi'j1:m~'ft Yif61Jfi~Vfl~'lt){h,:j6Uft'f1'~6f 

3. 	 , Utll'j''t11'Y1'j~'j:'H':h~f1'jftVt)Ut1m1Jffuri f1'l'j ,il6fl'~6Ufttfll~t)f~uff~N'ftQ;}~ pH 

" 
,h:1J1W"h'ft LYi'jl:m~'ft Yift)1Jfi,:jVfl~'lmh~6Ufttfll~t){ 

4. 	 'Utll'j''t11'Y1'j~'j::m11~f1'jftVt)'Ut11JL1Jff66'U f1'l'jlil6fl '~6Uftlf1t~6{~l!ffft,:j'ft~;}~ pH 

" 
1.h:1J1Wnh'ft tYi'j1:m~'ft Yift)1Jti,:jVfl~'l6th~6Uftlf11~6f 

, , jI 	 A ,_ "" ~ ,jIjI
5. Utll'j 't11't1'j~ffl'jtl:tllfJ NH3 ft'lfJff1'jtl~tllV HCI ffl1Jl'jilttl6fl 't$6'Uftlf11~t)'j 1ft ft1J1,:j 

lYi'j1:m~J 'ft 
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. 

AI"" __ "" "" Jt=4 
ui)Uflftl1UUUUUUn:;YlH1RJlftlUfl1Y1 7 

.. IV J
l1B~ U11D:;Dltl'tJ,hrlB1 

. . 
cv~o ev.c:t. .. 
1",YlYlln11Y1YlDB{I l",YI ...........lYlB", ..................................... ".ft.............. 


IV AI J
lf1QU1:;U{lf} 

1. VhOl':i'YIfl"tl-3li4tlflO1:n pH 'Utl-311'1':i":;"ltJUnlntll LrltlL9illfn~"jtll1J11'M1t11rl' 
2. tlllU1tJ11'lI,m'Utl-3 11'l'l":;"ltJunIntll1rl' 

o .. ... ""••1 •• 1 ~" 3. 'YI10l':i'YIfl"tl-3lyttll~':i tJlI11'1':i,,:;-;;t1tJUnLntl':i lfl 

4. l;itJu11'lIOl':iU11'fI-3t16mmOl':ifl1Uf.}1I pH 'Utl-311'1':i":;"ltJUnl-ntlflrl' . ." 
5. tlll1J1tJOl':i ltl~tJUUtI"-3iilfifl~U fi U ':i:;U UunIntl1'lu11-3Ol tJu,,:; 1U li ':i:i11 'lf19i1rl' 

" U11D:;Dlrnj'",rlBi ~ tl 11'1':i -;;t: "ltJN11'lI'Utl-3fn~6tlUfimflatl'U tl..:j fln-I'I1u"jm U 11'6tlU 
II' , , • 

fimflatl'U tl-3l1J11''I1u u,,~arJu11'1 ':i":"ltJii11'1111':i tlfl 1 Uf.}l1 fil pH 1'li'fl-3ii d'itll9illfl:ifI"jmU11'''-31 tI 

'1i1l1fl'l1fl l'liU 

CH3COOH (aq) + NaOH (aq) --~.. CH3COONa (aq) + Hp (I) 

fnfl 

H20 

CH3COONa (aq) !III CH3COO' (aq) + Na+ (aq) 

lrltltl6filtJ1iut!flll:1~ CH COOH AI,,:; CH}COO' ~-3lrJU~fnl'l-lU11'ftU3

NH3 (aq) + HCl (aq) !III NH4CI (aq) 

lU11' 

Hp 

NH4Cl(aq) !III NH4+ (aq) +cf (aq) 

A .1...........: 1II:lI + & ~. ... 
ll1tlu{)fntJ111'Ut!flll: 1\9l NH3 U,,:; NH4 1I]1-3t1JUfjfnfl-1U11'flU 
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" mft1!u 'Olflffllfll'I 

CH COOH (aq) + Hp (1) ~ CH3COO- (aq) + ~O+ (aq)
3

l~lImft'H'1.J mft'O~uflfl~11H HP+~':) HP+ 'O~nll~1ti'U~l1Jff CH3COO' ml1tlLrlu 
" .. 

CH3COOH '~1I1fl;jU U~1Uff1'Ia~a1fJii CH3COO'1I1fl'Vit)'ii'O~'I111~1ti'U HP+ ih~lIa.:)'1.J ;;.:)'li 
fl1 lHfl1111l'll1l'llWVfH ~o+ l1.J~fJULl1.Ja.:) fl11Hfh pH fI':)~ 

l~lIl'Uffa.:)hh'UffUflfl~11H OH"~':) OH- 'O~nll~1ti'U HP+ '~HP 
Hp+ (aq) + OH'(aq) .. Hp (1) 

fl11Hfl1111l'll1l'llWUfH ~O+ afta.:) 'I~'U'U'i)~1.Ji''Uffll~a iftfJ C~COOH 'i)~Uflfl~1,h1H1~ 

" l'Uff1!U 'i)lflffllfll'I 

NH3 (aq) + HzO (I) ~ NH4+ (aq) + OH' (aq) 

l~lImfta.:)'1.J mft'i)~Uflfl~11H HP+~':) ~O+ 'i)~'I111~1ti'U OH" flaltILrlU Hp ,hlH 

fl1111l'll1l'llWUfH OH- afta.:) 'I~'U'U'il~1.Ji''Uffll~a iftfJ NH3 'i)~'il1.J6mfJlfl'U HzO ,'" NH4+ ti'U OH

QJ ", 01"'.4
l'Vill'UU'i)U l'l1tf.tl11~ffll"la 'VI1 ltfl1 pH fI':)'VI 

L~lIl1Jffa.:) '1.Jl1JffUflflI9i'1lH OH- ~.:) OH- 'il~'I111~1ti'U NH4+ ,'" NH3U~1Uff1'Ia~alfJii 

NH4+ 1I1mil1Hfl1111l'll1l'llU'UV.:) OH' 'liL1.J~fJUu1.Ja.:) ,hlH'fh pH fI':)~ cil1fJ 

*********************************************************************** 

_I J .cO 

f!lJfl·nl.llUl~U'11AfllI 

f!1.J fl1 tl1 

I, ltaVft'VIftaV.:)'UU1ftfla1.:) 


2. ltaVftltfJft 

3. m~'UVflfl1':)'UU1ft 10 em
3 

.cO "4, 'UfUflV'I 

. " 5. U'VI.:)Ufl1f1Uffl'I 

http:liL1.J~fJUu1.Ja
http:l1.J~fJULl1.Ja
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Ul11tltl'" 

"""" " " 31. fflHl::mtlfllfll!t1CJf~fWllll'UlJ 0.1 mol/dIn 

2. ffl'Hl:;l:llt11 "" ~ ~"" " 3CJflAtllI ltJfI'itlfllCJffll'UlI'UlJ 0.1 mol/dIn 

ffl'il:l:;l:llt11 "" "" "" 33. CJflf1t1l1l!t1CJfl~~l'UlI'UlJ 0.1 mol/dIn 

3 
4. ffl'il:l:;~ntlfllflltJ1f1HI l:ltllfll.u'lI.u'lJ 0.1 mol/dIn

~~ tI Q.' ..c:tIo.ilC\ t/ 
4. tllJl:ll1t1'iCJfl:ltllJfllfll~t1'i 

'It 


tI • 


5. ihmllJ 
tI 

6. 1l1U~~fl11 

tI 

o "8. lJlffll 

.... '" 
l1ifl1111~Utf)~ 

fl1111Plaf)~flf)'U~ 1 fl111t1atl'Ulltla~ pH 'Uf)~Ul1a:;alt1Ul~"iiVl 
tI 

1. 1~1t1l1ffl'il:l:;l:l1t1'ffl1l:ltlflVlAl:ltl~ fl~U 
• tI. 

l1"t1AVlAl:ltl~Yll : l~hJlhfl~lJ tl11l1~'i 6 em
3 

• tI

11l:ltlflVlfll:ltl~Yl2 : 'AlI1l1U~~fl11 tl11l1m 6 em
3 

• tI

11l:ltlflVlfll:ltl~Yl4 : IA1I1h'tl1l tll1l1~'i 6 em
3 

• tI

11l:ltlAVlfll:ltl~Yl5 : IAlI1l1U~~1Vltl tJl1l1~'i 6 em
3 

• tI 3 
l1l:ltlflVlAl:llNYl 6 : 'AlI1l1l:lZl;!f1 tll1l1~'i 6 em 

• tI 

l1l:ltlAVlAl:ltHYl 7 : IAlI1l1'1f1l~ tJl1l1~'i 6 em
3 

"" .oS !II !II 3 ~I"" 3i CJflAtllIUtlCJf'~'fl''UlI'UlJ 0.1 mol/dIn (1:1) 1J'i1l1~16 em 

d "" 1 "" ~ ~"!II " 3l1l:ltlAVlfll:ltl~VI 9 : '~lIffl1l:l:;l:l1t1 CJflAVlI ltJAlt1fllCJfAl'UlI'UlJ 0.1 mol/dm : ffl1l:lZmVfllflUtI 

"".... !II !II 3 ~ I"" 3
CJf'flfll'UlI'UlJ 0.1 mol/dIn (1: 1) 1Jl111m 6 em 

"".... !II !II 3 .1"" 3
ffl'il:lZl:llt1fllfllltlCJf'flfll'UlI'UlJ 0.1 mol/dIn (2:1) 1Jl111'fll 6 em 
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..... 'JI -'! 3 .1" 3 
ffTH;l:;~lt1fl1f1UDCVflm'UlJ"U 0.1 moVdm (l :2) lJ'l'lJl~'l' 6 em 

JI 

2. lItlflffU~:;~1t1~ulinD1ci'~t)U~lfllflD1~~1UlI~DfI'YIfI~D~";~ 11 lI~DfllI~DfI~:; 

2-3 lItlfI if~lfl~ff'UD~ffl'l'~:;~ltl1uu9i~:;lI~DfI 

3. lItlflffl'l'~:;~ltl lCVlfttllJ'8f1'l'Dfl'CV,;' l~lJ~U 0.1 moVdm
3 

1 lIUfI 1UlI~DfI~ 1-11 

if~ lflflff'U D~ff11~:;~ltl1U U~~:;lI~DfI U~:;lI tlfl9iD, tI 'il ufl1:;i~ff'UD~ ff11 a:;m eJ!t1~tlu , tI 

uuiim~~ff~ltl~tlUu~:;oihu1UlItlfl'UD~ff11~:;~ltl1CVlfttllJ '8f1'l'Dfl 'cv,;'~lf 
JI. • 

4. iilfln'YIfl~D~flllJ,jU~Dui11-3 u~ltlatlU 'illflff11~~~1t11CVl~tllJ '8f1'l'Dfl 'CV,;'l~lJ~U 

0.1 moVdm
3 l~Uffl'l'~:;~lt1fl1f1'81f1'l'fl~Dlfl l~lJ~U 0.1 moVdm

3 

1II QI.ct.ct OoI",J ... &1 tI 1" Q .ct.d 0 1V4
1. lIUm'l'tlUlfl'l'tllJffl'l'~:;~ltllJnlnD'l' (DtI1~UDtl2 'lfUfI) 'illflftl'l'lfllJ'YIfl1l1UfI lIflD 

ff11~:;~lt1fl1"UDCjflfl l~lJ~U 0.1 moVdm
3

, ff11~:;~ltl lCVlfttllJ'8f1'l'Dfl 'tlf,;'l~lJ~U 0.1 moVdm3
• 

1 
ff11~~~1t11CVlfttllJUDCjlfl~l~lJ~U 0.1 moVdm

3 U~:;ffl'l'~:;~ltlfl1f1'81f1'l'fl~l'Jlfl l~lJ~U 0.1 moVdm3 

j} Q.I .ct A Q G' • Q.I"",I ...~I <ld .ct.c:t QlQ

2. 'f1Um'l'fJUDDflHlJlJfl1'l''YIfI~D~l'VfD'Vf~'ilU11ffl'l'~:;~ltllJnlnl'J'l''YI1~'l'tllJ1JflWfflJlJ~ 

l~Uffl'l'~~~llJU-nl-nDl 

http:QI.ct.ct
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~ . 
l~ll~U 0.5 moVdm3 a~'Uffl':i~1~)fh:rri~ 7 'lfij~ pH '\ltHffl':ia~alV1t1~rJUutla~'Hlfll1i 

lYfnZ1'H~,~ 

2. 	 ffl':iaZalt.JNffll'\lfl~ m~UflCV~flfilJ1C)fl~t.JllUflCV!~~ (1: 1) ijffll,j~d~luffl':iaZalt.J,j'Wl'Wfll 

'Hlfl11i mh~ l':i 

3. 	 ffl':iaZalt.JNffll'\lfl~ lC)f,~t.Jll lfJ~':iflfl lC)fft nlJ m~UflCV~fl (1:1) ijffll,j~h~UffUaZmt.J,j'Wl'Wfll 

'Hlfll1i mh~l':i 

4. 	ffUaZmVNffll'\ltN lC)fI~t.Jll lfJ~':iflfl lC)fft nlJ tl':iflUflCV~tl (2: 1) ijffll,j~h~UffUa~alt.J,j'Wl'Wtll 

'Hltll1i mh~l':i 

5. 	ffuaZalVNffll'\ltl~ lC)fl~V1l1fJ~':itlfl lC)fft fllJ m~IItlCV~fl (1 :2) ijffll,j~h~Uffl':ia~mV,j'WI'Wtll 

'Hltll1i mh~h 
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,I 

UUu''Afl'''~UU'1Inh:;U'Ufll101 

1. lrtDlfhJf)Hll1;{"1Jff">3hl1\,1ffl'H':;"l(J,:rTh~D{ il:;iifl1'HtI~(J\,Illt1">3l'h pH l1;Dhi DU1>3''j 
III • III 

n~D1J'n>31~(J\,Iffllfl1'juffYl>3t1~m(JTnlnYl;j\,l 
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"l1H~ ~.l thtl111JffOfltl""~N (loe) ':i~'H'h~u1J1Jnflff01JlflNai11Jqnti11J'fl'lh~ff~fl 
A 
l':iO~ OnH1Jff 

, 
t 

... '" " ...fI~UUUfllU'fI"I'HU"O~'.tI'lfDl'lflty" ..."on , . . JOC 
flUfll ...flun 1 flufl3 

1 1 1 1 1 

2 1 1 1 1 

3 1 1 1 1 

4 1 1 1 1 

5 1 1 1 1 

6 1 1 1 1 

7 1 1 1 1 

8 1 1 1 1 

9 1 1 1 1 

10 1 1 1 1 

11 1 1 1 1 

12 1 1 1 1 

i 
13 1 1 1 1 

14 1 1 1 1 

15 1 1 1 1 

16 1 1 1 1 

17 1 1 1 1 

18 1 1 1 1 

19 1 1 1 1 

20 1 1 1 1 
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fll'jn~ 'i.t thtl'Jll1t1'f)fltl"'tl~ (lOC) 1::..r;h~u1J1J'YIfltI'tl1J1f1Naffllq'YIin1J'fl1.h::tI'.:,ti' 
A • 
'ltl~ mfl-l1JtI' (Atl) 

... d 114 
II 4 A::"u1nlll:IJA~1'HU"8.:J~''lJtll'IJ1'l! 

"8n . . 4 Ioe... AuiilAunt Aun3 

21 1 1 1 1 

22 1 1 1 1 

! 

23 1 1 1 1 

I 
24 1 1 1 1 

25 1 1 1 1 

26 1 1 1 1 

27 1 1 1 1 

28 1 1 1 1 

29 1 1 1 1 

30 1 1 1 1 

31 1 1 1 1 

32 1 1 1 1 

33 1 1 I 1 

34 I 1 1 1 

35 1 1 1 1 

36 1 1 1 1 



132 

ftl1H~~.2 thfl1111ffVflfl~V-3 (IOC) 1:::W:i1-3H1J1Jl1flffV1.r!flilfl'l!l:::fl11Ufi'iJqj111ti1J1fl'l.i1:::ff-3ti' 

A 
11V-3 fl1fl-l1Jff 

. 
... A " .... fI:::U'U'Ufll1)JfI~I't'i'U'Utl.:J'.f!"fJl"lty" ...'Utltl . ..,; . Ioe... 

fI'U,bfI'Utll fI'Utl2 

1 1 1 1 1 

2 1 1 1 1 

I 3 1 1 1 1 

i 4 1 1 1 1 

5 1 1 1 1 

6 1 1 1 1 

7 1 1 1 1 

8 1 1 1 1 

9 1 1 1 1 

10 1 1 1 1 

I 11 1 1 1 1 

I 12 1 1 1 1 

i 13 1 1 1 1 

14 1 1 1 1 

15 1 1 1 1 

16 1 1 1 1 

17 1 1 1 1 

18 1 1 1 1 

19 1 1 1 1 

20 1 1 1 1 
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I II ... 

'UB" 

. 
..... 114 

fl~UUUtl,)U'fl~I't'IWU6,;a~I'lJtI,)"lty . ... ...fluih fl",,,2 flU" 3 
IOC 

! 

I 

21 

22 

1 

1 

1 

1 

1 

1 

1 

1 

23 1 1 1 1 

24 1 1 1 1 

25 1 1 1 1 

26 1 1 1 1 

27 1 1 1 1 

28 1 1 1 1 
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I 

"111~~~.3 fhtl'll1JfJlfl~lfJ (P) u"'::fh61Ul'il~lUUfl (r) d~U-nfJ,r'O'\J'O'lUU1Jnftff'OU1ftfmif1Jqni 
'" ...Y11'lfll11'5fJU 11'0'1 fln-HUff 

II ..;"0,.. , 
ftlftlU.Oln (P) fl18TlnM1UUn (r) 

1 0.63 0.50 

2 0.85 0.25 

i 
3 0.85 0.25 

I 
i 

4 

5 

0.69 

0.56 

0.38 

0.63 

6 0.57 0.25 

7 0.56 0.38 

8 0.85 0.25 

9 0.85 0.25 

I 

I 
i 

10 

11 

12 

0.38 

0.56 

0.39 

0.50 

0.63 

0.25 

13 0.44 0.65 

I 
I 

I 

! 

i 

I 

14 

15 

16 

17 

18 

0.38 

0.25 

0.63 

0.38 

0.38 

0.25 

0.50 

0.25 

0.50 

0.65 

19 0.25 0.25 

20 0.31 0.63 
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. , I 0 0If .. 
f11Dl'U1QQ1U'Ufl (r)ftlft'1UIDlfl (P)"UD'fI 

0.750.5021 


0.250.31
! 

22 


0.6323 
 0.31 

0.3824 
 0.44 

0.8825 
 0.56 
i 


I 
 0.6326 
 0.56 

27 
 0.63 0.50 

0.2528 
 0.31 

29 
 0.56 0.88 

30 
 0.630.56 

0.5031 
 0.50 

32 
 0.75 0.25 

33 
 0.31 0.65 

34 
 0.38 0.25 

35 
 0.63 0.65 

36 
 0.50 0.25 
, . . .. 

... v v v 

fllf1'1UJt'lfD1J'U'fI~tl1J1J = 0.80 
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, , 0 0" ..t fl181'Ul~~lU')..m (r)fllfllUlrJlft (P)"'0" 
0.210.481 


0.210.542 


0.570.403 


4 
 0.78 0.21I 

i 

5 
 0.78 0.36 

0.58 0.366 

i 


0.507 
 0.68
I 

I 

8 
 0.72 0.29 

0.509 
 0.36 

lO 0.48 0.79 

11 
 0.58 0.43 

12 
 0.48 0.21 

13 
 0.58 0.43 

14 
 0.80 0.36 

15 
 0.44 0.43 

16 
 0.36 0.57 

17 
 0.62 0.37 

18 
 0.36 0.64 

19 
 0.46 0.71 

20 
 0.52 0.43 
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. 
I " ..."011 

, 
fllfllltlrnn (P) 

• 0 0 

fllOl'nO~lU'Un (r) 

I 21 0.74 0.50 

i 22 0.38 0.43 

23 0.34 0.43 

24 0.44 0.43 

25 0.66 0.50 

26 0.74 0.21 

27 0.78 0.21 

28 0.22 . . .. 0.29 
, dlvu QJ 

fllfllltl!'lSOtl'U11.:1tlUU = 0.S7 
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... 
Y8 

..::. IV CV 4

l,J,::lftnl'iAmH 1l1111f1VT,W'il'lftl{)f,!1Jft'n'lf'61'U, l'f.ff. 2550 

~'i::nlffUV~~'i~W~~1'lfl~l'ffiI 
Q QI QI ~ 

1l1111f1V11:W'n'lftl{)f,!1Jftn'lf'61'U, l'f. ff. 2546-2549 

~ tv ~ ..::::l 

1f1Vlfflff~'i1Jwcn~ (Lfill) 

l'f.ff. 2551-111l'il~'U 

fill 'i ~11v'U'l.!1ll'fft1f1V1ff'i'ifl 

fill1'11tl~IIi;)::iJQll.!~Yivnl:nlll'ilul.! fil 
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