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DEVELOPING GRADE I I STUDENT'S ACHIEVEMENT OF

ACID-BASE CHEMISTRY USING COOPERATIVE LEARNING
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ASST.PROF.SANOE CHAIRAM, Ph.D.

COOPERATIVE LEARNING / ACHIEVEMENT / ACID-BASEKEYWORDS

This research aimed to enhance learning achievement of acid-base and study to

enhance the satisfaction in learning by using cooperative learning, five lesson plans totally

l8 periods. Thesamplesof thisonegrouppretestandposttestresearch were44 of Grade ll students

in the science-mathematics plan of Khunhanwittayasan School, the second semester of the academic

year20ll, purposively selected from the population. The dependent samples t-test analysis revealed

that students were learning on acid-base by using cooperative learning obtained post-achievement

score statistically higher than that of pre-achievement score at p<0.05 and the students were highly

satisfied (a good level) with this cooperative learning on acid-base.
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rSuurrlrlirlfioovrJ:vnoud'rurvrnfindoul Harurmflfrnd'ruri'utd'rrri rmnu'nnr:n'n16ur 6nri
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arru4,
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$qrq

d rf, o a i v v d | 4 v r c dr o va
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nr:i,u"'ulunf.:d lrirfion;ilrruunr:o-nnr:Guuffirruryduriuruior,rr : rvrnfin kirui

l.6.l.l lmnfia LT (Learning Together)
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1.6.1.3 tmnfinnt:o-nrruunr{ru.irurtuqnnCI (Team Assisted Individualization:

TAI)

- 4 d d ivry
1.6.2 p{n duq m I m t{ nt: [: uu ?1 u 1u6t { ftslluuyt [o 01nn1:ytod0uolnl[uuytqdou

-4ol'--,&
nr a d'tL q vr r' vr r { n r : G uu rT o I n : o -ru a .i'u ti u ru fi n u rfl fi s fi tii,fr'u c i r.: r u

4q4rt44aed&-4a,jj
1.6.3 fr?'r:J11{fl0 t0 },tutu0{ n?]il5flnunnqr0{Unr:uu$urJrurJrinutilyt 5 ylTou

q o u 4 I t a ei A u V9 v .
lolunr:'fi'qnr:Guufrrrudrruru-o Gor fl:er-rufl B.:erur:nfq'ldornrruulhnrrrufflno1o
j rro- ,, & 

q

vthr?0ufl:'t{1u



d
umn 2

tt
av ald 9,

roRfll:uav{1u?0unrnu?10{

6q i - - 4 o I o d
nr : ? 0 ur: 0{ n I : y{ fltu I 9{a d:..t qm ! m I { nt : r: uu t: 0 n n: q -ru d I o{unt: uu

!, - 4 dti s qy q d 9, t 4 q !, J 9^s n9dsutJtuuflnuluvr 5 tqu tynr:oant:[:uuiuuu:?uuo tun5ru rietu-tdrinu][ond]:[[ousg
4s , ji y - I

.l lu?t ugn{dl mtnu?1o{9r.:u
sArtt4

2.1 nr:0fln1:r:uuI[[uu:?uro

2. Ll n ? r u fi u'l u I o { n 1 :,0"'n n 1 : r1 uu f r nL u i eru fi og

vu4yr4
2. 1.2 0nuuyI0.:nr:09rnr:[:uu5rluu:?rJrJ0q

2. 1.3 gilrruuro{nr:,fi'qnr:rSuufrrruirrufio
o- j j s

2.2 .:"ru?0uYrrflu?10{

o- ii y v v 4 94
2.2.1 {'lu?0um[nu?to.:nunl: 0fl n1: [: uu5 r: o{n: n-ru d

o- ij 9) v v d 9t t 4
2.2.2 {tu?0uilrnu?10{flun1:00n1:[:uu:truu:?ulJoq

v49t42.1 nr:ofl nl:r:uu:uuu:?uuo{
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2. dr: auCI]u HA rijudt:asa lun:nrt oat: asatCIrufl rfl : ]crilqla
y L o -q 3 .i rn i

1\ : O U Yt { [1J UU GYil n ] : fl 'l : Un n n ? tU U I r1,{ o [ ldrt.1 Io o o u yl lrdn { n ? 1 il [{J u
4

n: qH : oludl,o,:fl 1: nyatu HA

649
uu?fl9tm0nfl0,1

I xdrs F.A1q/ o5trt (lrt'-L tJh.J-rdn s'otsln )t/
10{noil

dt:nvotun:flt[n r.,n{"8",'r{*,.^r

HAcoq, + H ,a cl ) -> V)ror@) + A-Gql

{rfl.'rron r{-fu H, o 
+ 

rr6or4r rf,u.sn

dt
flltu:flr10{nail

9q

flt:nYnlun:o

00u

rru:n'ofi'hi dn"e',e^g t'tA vnda^/nr,*, &iamn Srf, rf*
l$u,/lros vwo'h ufurnae:oiO n:o btnfiff, {r'

t{A + Hrp.--1 l.t++ ,Q

d
AO

.i o q a zi
R'tilyt 4.ll ntfl0ulJo.:unt:uu rSol ar:nsotun:nttavdt:auaturud

,
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4.2.3 nqufiRro-rud
i.- ' u.l !' r do u < jd 

^ 
j 9

0 r nm t: t { yt 4. 3 ?1 lJ ? 1 u nr: uu yt.t 6y0 { n 0 u il il't u ?u u n rS uu yt U rru rn n vt 0 n 60,lq t -'-

rvirri'u fun^o rinfiuuar:r:orrder{vrrtufin:q-ruarfioariuauun?rrrilun:aro{d1:drirrun

hfl 1 d' l pr o vr q u fr fi u-n G u u tfi o n ru t rran { u r n fi q q nr^o vr q u fi n : fl -ru fl r o.r ru3 u arrt n -n r rl Jn u
u 4 q ro a i ar y "-tinEuuatrur:nb4'ritiloruto{flr:frrijun:q v{:otryr.:6y"nJr:nrrder{d}Jn't:rrdn{n1:tri']rJ:nou

. t4, I I tq t j< a Ut I I r v 4 d10{dl:neo1ufl:0 t9roul':Qnst0.: [[grtunquyturru?nq [udilu:iu y{u?'t unr:uurlUudunl:

rtda{nt:ld'Jil:sroutondt:nsnrun:n'[riond'o.r:?uyr&.:nt:rfiouii'nunr&ro{onfl: Inonriru9Aq

dl:ounlun:neiouovriuua-nuil&to{nnfl:finurnn'ir n"'aotixrirnouro{fnGuutrdn{r1"{Rt}Iq

j
114.12

3. 0irrfleriilqufi n:or-rla (rfionrfior

lurio z.

I ilquA) rfi oariuaqurirsrou

o Jn t

lru?fi9lvr trJ

dr
fruu:0J1J0{nqil

j
dt:CIun1ufl:9tYl
dr ad < h d
riluolan tm: tna

00u

xlrfl n5CI - trrz6 ro>fx,tn tor*, - O?,01

nso ilw X r r7'[I k). *r. i'r,r{ ,rfru 7

rlA + Fr, s*q Ho)
* * A'

dou44d
Rr?{il 4.12 nrnoul0iun[:uu r:0{ yl0!nfl:9t-lud,{

I
4.2.4 nn:o-uflg

o 
", n r ", r', u d 4. 3 il u'i r rin G u u n ri ru d'r : a v a r u n : er u ri fi rin G u u fi fi rru r n'orq

Avdrra-j4
fiqnoiorrflun{ru16ln1uGo.:vrqufrn:n-rud urilun{rar:ayarun:ndou oyfiiiru:uannr
i - d a ' 

jar q r 9rilolttnuh[5uuun6rilnr:rnurtrrsiur{nu:eUcyr:firflun:nrrourudlurreinsd'rutolalnt: h;
1t t49 9,' rS t4 r I v I o v 4

Qnfl0{ ltasul{nu:3q6lr: tnnnn0{r[9r tu{r[r{un'ly{ tilQn910{ 9t?0u'l':fi19t0u10{uflr:uu[[d9t.1
-ifi{R'r1\yl4.l3

a



^; e
t[u?From0arlo{q

10{nn}J

flt: oyntun:9yr
dr ad s h I
riluolan tm: tnsl

lln

h
Jc\1Cr 0\8
o-lT

3. 0.r rrcler wr qu fl n : o -ru a (rfi onrfi o,: I yl qu 
A ) rfi o auil ar1 u rirn ol

.^T-1oSo\ - t uA fa: ru?udrcrcrr- *.d
a"edq ;iJscr.u- r,; d"s*Jldr

Hf

hA coat * Aro cll -+ H2O*co1't + fi1oqt

+. o r rfi o u r rru u n r n r raer r { n : q -ru d,u* u ol, HR u, o 
-, oril

d*, -tu(
[-_-_-l

hflcae-r + Hz Odt -> fi ,01a, -t /-ta-q.-)

nsf' 1 trr6 2 frSar 2 tue('f

I
f'r nsfi - t ,s d

Iru?Fl9r11

flntfllflnou lu{o z.

tt
ut{d?u10{fla:Jq

fl1:A3n1Ufl:Ovr
dr ad s ut d
[uuornn tvt: tagr

00u

3. 0 { r rfl er.: yr q u fi n : n -ru a (r fi o n rfi o r 1 m q u A ) rnio auh aq u rir sr or

drAe
+. o.:rfr ourrruuR r\rrdq{rin: q -[ufl rfr oar: HA nyarudl

IA r.'^r. ,,.,rt 
- 62!i.!

|------.i-7

nrc) t ,* r "' 
€.f; o cryl t ff.oq)

62/t I

,-
?t$ei. - tu;*

t) rj t l-"n?,{Et ,ou
-,.---------f

H,c c^y) -t il" o c/l F: ft-, on.g)*ti?ry )

ci o u d i I
RtyIYt 4.13 nta0u1o.:un[:uu t:0{ nn:n-tud{

I
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11fi17?')

D'6) --,orryo;/ro.rrlsoryarloro, * rro*
db *rr;6orr".19r%,r"o, ot4 ttn,o2s{2q 7ofrrr,
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4.2.5 nr:unn9Y2.|,0{n:orlavrufl

0 I n m I : I { d 4.3 il u'jr rin G uu ri.: ao.r n d ru u7r1 o n r r I 6n : u u oer I o { n r: rrfl nq

u tq e, I j <o v 4 ja o j j ,9l?10{n:qItoslud0q tu:u9ru9n ru0{n]nil0ru?uunr:uuyrnrrutnnyrnatgrnn=ouul{d?urlns
..-._=-s,a-'_ _ y_ A -_4 & d1 I A y u o A q dt[u?rl9vl [r0na0i[v{uulfl1u uu010rlunr:'rylu0ri'rlnu?{o{nunt:ritu?tu tslfnGuuri'lua

q ,o{ 9 o t ,t Iirqjfru-un rudrunr:r[tu?iuriou{r.:sir rrayrru^or-rr:rurlundrufifirrurn'nfiQndo.: nl.jr ndruq I - -q'''

I do I I q d < yq j v qdl:nvalUn:q[[n 09il0'lu?u0{n']'l t[dfr.:?'l untiuulnttilldtln[nU?nUnr:rrnnst-ftO{n:n[lri
turov4-i

u I n n't't 9t ? 0 u I { n I fl 0 u I 0 { u n [: u u t [d9t { 9t.: R'tfl yt 4. I 4

4.2.6 pHllO{fll:AvCIlu
i - r q d L r do @ 4 !a o j 9

0 1nfl 1:'r.:yr 4.3 ?Iu?I un[:uuyt{do{nouu i'lu?uunr5 uu1ltrrrurnnyronpio Ico
i - A , v rtrt oAqA{0lnt:0{fl1:ltqn9|?10{n:qttnUtUd tUO{0'lnn]:0sil]n1 pH 1O{d1:nvCI1U lfifiO{il]

. A v o j - o r j rdritsrolotnt5o{nt:[[anfl?To{n:nrlaerudrJ'rn-ru?6u ry{unl:uud'luyfilrrvrurirluan:'ld

qnd'0.: rrsirirurarrir tog 'hirflu rrnslundruuu?fl^nfiflarnrndouurrriau rirulrqjrvrran.:'ld
Id o t u rh I r o h 9 q I o u dlv{u{fln:nlu?illvlluu u9r [ufllu't:0[rYtufi'lrloeil]fitn0u [9t gtroUrlrltn0ufl0{unt:uulrdft{

-)fl.:nty'tyt4.l4

a49'
[[u?nnYl0nnoit

xo.:nriil
j

dt:nvalun:oYr

r{Juo'16nim:1osi

ttn

s. o r16o nn olr{rorruluEiofi n: { fi'u dr: dfnG our6on

5.1 n:flrlriilioruduri

dr:n&aru ue ri3urn: 200 cmr fiar: ua aealuo(i 0.04 mot osfinrturh:r?u
uidr^1,

x 0.: t0 00uyttrdn {n?lutljufl : ny : 0turtuucl tlt I tn

5.2 n:ooour4;oruedou

dr:aua1u ua rrilrlu 1.2 mol/dmr unnn"'arilu'looould'

f o u a s z 0.:11 rn ? ru r{u du t o r 1o o o u fi uao.: n r uL r{ju n: nr3 o rr ariul

5 \ os.r.,r-{

HAao<r + -{aOTLt ------- tsr1O*go4 1 * A cna)
o.z o.2 a'z

-.. -r"ru{r'lGy9e6.s a}..\^.0 11 A

: C. o4 v-ol
a - ,) .l u-,.'

,oi <r-rrr.. *.., *l' ",{:'.: l!;,',*,-,(a,; 1 a o-/

d'rd^. Y\-rOn €>rdr.l* a. z ,^ol /ot^9 ,;-r_

d o v a zirll?tYl4.l4 nlfl0u10{un[:uu [:0.: nt:tlflnnrtoln:nrraelufl r[0& pH ro{dt:nvntuI
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y<
6. 0]n10 5 0{[tdni?InlU?tuHtnl pH tO{dt:AeA]U HA

gH rcrdlia..rq = -lr1[UrO'7

= -b2 a,2

= -lo2 ur. , o-'

= - (lolz , t1 ,o-')
, *fllz r rl9 rc>)

'- - Lo, )a|o -t)

= o. bn1

ltu?n9rYt

d
natntna0u

utndlutJ0inau
;

d]: ngntun: nvl

dr ad s b t
liluoran lT: Lncl

trn

s. o {rdo nn our{ro ru lu {0fi n : r rir ar: fi rinG uurfi o n

s. t n:rruririorreuri

drraenru He :J3rursr: 200 cmr fiar: He nvaruoEj 0.04 mol oyfin:rur{uriu
qj&aL

fl 0.1 t0 0 0u11udfl {n ?turuun: nr 5 oru flrJul ryt rln

s.z n:neiour.ri oruaeiou

fll:asnlu xa rrTruriu t.2 mot/dm3 unnsr""lr{Ju'[ooould

! oaay, z o.:r rnerurrTurTuror'lo o oufi uan rn:rur{jun:nri orrariul

dlm:nlu HA tfunrqrdrl
a/ t-

ncn y N N iu yov if'lfnt R r g 4e - O-Ott

200

= g. OOo2

h+ I Hro -2

a. ooo2

Hro* n

O"O oo Z 9.etoo2

---.-^i.-. o q 4 iRlYIYl4.l4 rllfl0utto.:unt:ou tSol nt:rrnnshtoln:nrrasrud rrou pH xo{dt:nvnru (oio)
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6. 0rnr?o 5 0{udn{iGf{1u?Rrfirril pH xo.:dr:nsa1u HA

irH = -lo2l*rC1
:l Io! o'ooo2
: lrT ,^lr-u
= loqz + 1'oloqto)d- - J

= Lo.toto-q)
: b. LAq

pt+ voal.tra:e1v l+A >?.Lgq

4loqaj
ntnfr l.tq rirnoutolfni5uu rSor nr:rrnnri'rto.:n:nrrnurud uau pH ro{dt:nenro (rio)

d < cl v d ior v d ,, I 4r4.3 r{on t: fl nu I n arruillyro loro{unriuufl ilsr onr:dor nr:rEnuiuuui arufr o{

cl 4 s Ul 9o a v 4 A '- v atunt:flnu1 Ha{0tn [r{rirruunr:onnr:r:uunr:aou 15ol n:n-[ury .i'u:lirotHnur

fl fi s l q u l d'n r :'fi'q n t : G u u f uu r d r ru fi o ffi o'u 1 d'1 #rin fi u u rir uu u d o u n r lJ n ?'r u nor u o l o r o rq{

u d io , u 4 9 t 4 A s q i/
u n G tl u fr il sr o n t : oh n t : rS u u f rru u d r ru ru' o rT o.r n : q -ru d ] q u lf rrr u ao u 0't il n ? t lJ ff .: n o l o
o q I vlgo a 4 zi rlt vt9 q j
0]u'ru I auu I 5 1J0 [rny lgtynn]:?rn:tsrrnoa:il"fono'ldruasNnr:xyr +.+qa

,',r',ud a.r prnnr:rJ:yrfiunrrrufiluolotorfnGoufifisionr:,il'qnr:G0ufrrrui.rrfio
A!'q4<,i
[:o{ n:q-[ud Tu]Jruuflnutlyt 5

a

v
ton?tLt

let
flrrqau SD

:v6'u

narrufisilo1o
4rr

1. Int:ltu{n0lJfl nunliln?]ufll}.n:0
a 4.04 0.79 tJtn

z. iiruruarrBnlunrirufi fl ?runrrJredruq 3.92 0.80 rutn

J. runl:rru.:14utyt10{flu'lrynR1u [ufl nr
q 3.97 0.74 iltn

+. aru rIntundrfi nr: rrnnril6uunrrrn^nu1u6rrYuq

ttnynu

4.35 0.73 iltn

s. aru rfi n1u ndrufi nr:rirupr6ofi.: d'uunvri'uq 4.2t 0.7 t xln
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en:r{d 4.4 ruanr:il:stu^un?run'.nro1oto.:u-nGoufifisionr:,il'ernr:GuuYrruriuru'o
av
rSor n:n-rua d'uu-rurufinurijfi s (rio)

u 
", n r', r ", 

u d +. t o pr o n t : fi nu r n r r ru n'r u o l o r o r rin ri uu #u rir urufi nu rfl fi s d n ri u
qd9)t4lrqdd4

nt:ohnr:Gouirrluir:lruo r:0.: n:fl-rud ?\u?1 unl:uutJn?lrJt\.:1\olotunr:,fi' nr:Guufrrt:tq - _-,ql_-__

j r ru ru^ o 1 u : v oiu r t n (ri r rq d u 4.08, s D : 0.7 2) In u rin G uu fi n l ru fi r u o l o tu : v eiu il r fl m n : run r :q

4 - o 4 q j 4 d ,t t 4 | q y a a d ra o v dtlo&:lunl:Ylunt:uuY{{flo tnutnildq n0nr:l:uuilruu:?utJ0T?ulf unGuulrrJflriu{uri
- zi ^ !,o , i
niuru-ou1u"fi'uGuu (rirrqd a 4.42, sD : 0.67) :o{0.:ur n^o aurfrnlun{rufinr:rrannj6uunru

fiprr#u6.:ri'urrnsnlu (rirrqdu 4.3, sD:0.73),,urr",unlrdu-nfiuun'rnolorloufian fio donr:q

v
10n?Iil

td
nlraau SD

:U9IU

do
n?1il?t{?tolo

6. fi rn: : runr : G uunr: aounlunr: G uufq
r4

IIUU:?TJIJO

4.33 0.6s tJ'tfl

z.,r"'n fi o n : : ru n r : G u u n'r : a o u fi ri r q"'r ril u riu, o,
odrr,fi'qrou

4.07 0.68 tJtn

o A 4 t/19 v
8. 0 n fl 0 n : : u fl 't : r: uu n I : dou lfi n4 tJ le dil nu t?a "l

3.9',7 0.70 uln

q. l#piG uufi rirui rulufr rn::runr:Guunr: fl ou 4.04 0."79 rutn

^i49qdr)
10. flonr:flouun?tildonn6o{nunt:r:uu5{

r4
[[UlJ:?UTJO

3.97 0.81 uln

j o q,!9d I q & h e,,r
I l. d0n1:d0uyn [11,.r[:uurlJl t0tu0l.t'l t9t{'tuI 3.78 0.7 | tJtfl

I 2. nr: fn,{nfi nrril aoqndos6'unr:G uuiI
r4

I[UU:?IJ}JO

3.88 0.70 tJtfl

d y r 4 t q9)v 4
I 3. nr:[: uu:lruu: ?tJlJ0s?u lilun[:uus
d lA u v lv .i o '- o
rJlJ 0 dullU I nUlyt 0u tuTu[: uu

4.42 0.6'7 u1n

4 y r 4 r q 9q 4
I 4. fl 1:[: UU:[[UU:?:Ju0T?U tl,tUnr: UU

d,AU - :-
uiladriY{urnung

4.26 0.62 iltn

, 4 I t 4 r 6tyq d 9)a X
I 5. nr: [: uu I lluu : ?]JtJ oTxu [H un[: uultl [oru014 I
,,, qoJ 

v

tnalu

4.04 0.14 lJtn

d
laau 4.08 0.72 il1n
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aoudrb4'r.ipiuur{rlordonrkYiro (rirrn6u 3.78, sD:0.71) drru'oyr^or:rurornruanr:il:srru'ufi'ldq

dr@d4
o s t fr u i t ri n i5 u u fr r vr o l o l u n r : fi rJ 6 dru n-u f, rir rno o u ru r n fi q r rio d u', 0, il' u o u', 0', n n r : f,n

nt:Goufrrrudrrtru*o r{Junr:fiouflnu1dn:vrrunr:nriu InurinGuu1un{ru4nnuosolorrir
v t 4 v ri a d A v v 3 oo I v

n0fl : :u: lunu fl ous?urH n0nu r[nnlilauun?]]JnntHury,:nurla gfl u : ?tJyt{?i]n 0n: : il : ?ilnu
i q U 4 ,, d o q 9 v d d ra 9 v dt q o q 9d cl d y A

[11OU tUSUr:UUO?U n{m'r tUUn[:UUilU0rYUy'lUr:2UnU m1tfiiln?]Ufl1tUn1:r:UUi cU.:0U

I v d d - 4 o 3 9)
d.r r{ o u n r: uu }J p{ n dil 6l yl r yt'l { fl 't : r: uu q { t u 9t ? u
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Uilfi 5

agrJrua uav{orauouuy

aq d^^ _-_-jf--.-._-.- a? 4 a j e dnr:?0u [:0{ nI:fl9Nu1r{a6yilqil5ilI{n1:r:UU [50{ n:n-rud xo{lIn[5uu
V - 4 ori - s q y q a ,, t 4ryunrurfrnu'lIJfr s lnulfnr:d'nnr:Guufrruudruu-o dlrJt:od?il,{nn'l:i,ir'u rravi
Y -l1olduouus 91.:u

I AU
5.1 fl:uPJAnr:20U

^^-e_--..4 s v I a i u d ,-
fl 1: 11Ur: 0.: fl ',l:fl fl U1fl AdUqmrmt.:n1:[:uu [i0{ n:n-rud 1o{unr:uuuu

rit ut fi n u riJ fi s Jq uldn r :,il'n n t : G uu 
f, r ru r d'r ru fi 0 d r u r : o 6r? il nr n uu n riJ u I rJ : v rd u sri d

s.1.1 r.roffruqvrGnt{nt:r3uuxolrYnGuu

n r : i,fi'u 1 u n iu d,fi o y,-* u r,{ n d'u q m f r x n r : G u u r3 o r n : n -ru d r o r u-n G u u
!, - 4 <,i o i dr a
duru-turufinurilfi s nrnGoufr z iJnr:finur 2ss+ j:.:Goulu14riUamurd::rf fild'iunr:,fr'nnr:

Guufrruudrilfio lquldrmnfinrruu LT (Leaming Together) ryrnfinnr:rirrilun{ru rirr{lu{

unslilaulfiu? (Team - pair - solo) unvrmnfinnr:,fi'nrruln{:lri'lu:tuqnnn (Team Assisted

Individualization : ret) rruioduflent:,0"'qnr:Gouf rraefnGuuritnr:mnaoura-lGourrdr
bv VlYo 9J a d r @ d 4e1 j s. qy q d ,)

ry?0u [ault0unut?rf,i:tvfi tru']t unr:uuytriuu no{ n:n-rud lnulfnr:ohnt:rTuuirtuu
-!-- 4 4 c1 4 4 u d r r < t 4 e o q ooj:?ilil0 tJr{nflUflTlIvll{fl1:l:UuHa{t:Uug{n?tn0utiUu0U'l{tJuUtirri'rymt.:An-n=fr:gr{'u.OS

d': til u hl sn il d lr u er^$ r r ti riu t l I pr u fi n v uu u rq 6 u ri o u G u u rvi r ri'u q.sz un e n u uu u rq d u
q 4 t u a l -.._,^ -q-y -d- r e 4 9 r dfla.:[:uutmInU 24.75 nlnnutluutfiu 40 cr{ltdrrI]timurr n1:d'nnI:[3oufrruu5rufro

j A q I < q d ai, J rrq,r: 0 { fl : et -[u d 61 1 rJ ] : n [il ru fl a du fl yl r yt -l { fl I : r: u u I o { u n [: u u hi g.: ilu "t ri

5.t.2 n?lil60 : ?uuoetlro.:1in6uu

fl n n I : ern : tv #n er ru fi n : ?u uon,* u u n r, -,, fl I o { u-n G u u I n u n r : r:fi uu rfi uu

0rnnl:lirrlu:Lii'lnrunirfiudor.rrto.:rin6uu z n{l 6o n{lfiriruuuii'runruaileudr:firitilua

t{iuat:nvnrun:rrfir{Judr6nlvr:laoiuri (n:ouril ri'rn{lfiriruuudilRlunflnuar:firirrun
r{iuar:aynrun:qdrflu6rf;njvr:1asicjou (n:oejou) d.:r-q1u o r,rrio 1duri ar:avaru
orf;nlvr:lnpfrrnvuouo'rf,nlm:lnsiar:aynrun:nrrosGT'r:asn'rurud vrqufin:n-rud d
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j'iao
n:fl-[Ufl nl:ltnnfl21o.:fl:9ltto&[Ud ttov pH lJOifll:AUn1U ry.:Ulrt rilOlrOr:rutlUntil:rru
v+dai-

{nGuuilnrtildo:?uuonlnu?ri'ufl'r:nsolun:qIrnilrnn?'tdt:nentun:qeiou ]ounr:firr:rur

0 l n n l u ?u u n l: u u I u n n il uu ?nn vt 0 n ${o { B m v lr,ilr u'r u x r n n i t ]u T n f? f o I ro e lu n d il [ ru ?n= a
ih ' d t -r^s---- -4 r r o jt4, I & ao 9)vl tudul:tu nqilttu?nnvinnrntnnouul{rY?u rrnenqillrurnnfr"triqnoio.: fr.:ovil,iltu?uliou

I q q 9) i a q r .a---i- ' .2t- --.- , o q 4 jd o j 9n?l tumnr?10 ttnstuoil0l:0Il tunqultu?nflvr0n60{ ilU?t iitu?uuntSouytlrru?nnfrQndo.:
dslo- ^v-.^y__Y- 1_CqSqdd4qvgtrJr[u ? tuuoq n {fl lu n tnuH ?1 ovt?i]n]: rn [ouunr: uuUfi?'lunn: ?uuonlu?i?liodt:a& o]u
ad s vt I 

=d t U / j a 4 q y j- <olnn tm: [onrlavuouotan [m:'[ner urnyrdn :o{o{u't flo uquqn:o-rufl rrosli?riofr{nGUu
4 a l,i 4
U fi ? I U Fl 9l : ? U U 0 Fl 9l 1 yl gfi fi 0 pH I 0 { fl 'l : n e o 1 U

s. I .3 n ? r il fr' lu oto r o.r fin r3 uufi fi ei o n r : ffo n r : G tr u 5ul u d a ru {l o

p{ o n I : fi nu r n ? r:J fl4{ il o 1 0 1 o.: fn G uu #u ni u ru fi nu rfl fi s fi fi si o n r : i'n n r :
e- y t 4 i r s < d 4 o o v 4 90[:uu:[ruu:']utJo [:o{ n:n-[ufl lIU?]un[:uuiln?tult.:1\0 [n lunl:0qn1:15uu5 [u:s9tuilrn{ _ ,____._ql ,-_-

d r j 
-^ 1 q d d 4 o o q j o a a otirlllanu 4.08 lquunl:uuun?'luil{1\o l1 [u:vnurutnqn:]unr: rrnv:tunt:ytunnuun=.:noJo

--d. 4r d rt t 4 | ogqa draq v lv ai o lro dr j
illnmqn n0nl:t:Uug[IUU:?UUos?U tHunt:UUUilfldUlIuInUtYiou [uUuriUU Unrrqdu +.+2

4 a o I d li a d j v q dr j
:0{a{il1 n0 dillTn [ufl nrunl:lranrilnuun?lilnnrfi ucr{nultaunu trnrtqnu 4.35 rlne:1un1:
-=i--_.! 4 q 1, f, a ai oqy94 yq 3 hrr d, j A j
vluflr:uulI.:v{o tououvrqn n0 don]:6I0uyir tilryr:uulxl tnlu0rl-la{]u untraau 3.78 rylrilo
a I a iU y d I v d 4 o o 4 ra q v du j f110l:illl0lflf{nnr:il:&[uuvl t9r 0sr?ru?]un[:uu1\.:y{0 t0 tun]:ilu0duflurnurfl0uulnytqn

riurfJurn:rv nr:'fr'nnr:Goufuuud'urfio rilunr:13uuf)no1#n:surunr:n{r Inuu-nrluulu

nAUUnnu0rn0{illflnn::il:?Unu n0US?Utilnonu tlOnlilnUufi?ltJfi9ttfiucf{nUltaeflU
U o o I q i q U 4 y a o q 9 v 4 d ra q v dt:?rni{?irn0n::ui?uri'urfrou"[u.i'uGuuriru o-.:rir]frinrTuufirJfl'd'ruvrYu,fi.lruriu rirl#

F q 4 Ya t. v 4 d - 4 o i 9
u n ? I u cTlJ [u n I : [: uu g cu.: 0 s d.: fl a u n t: u u il H a ryru q il I yt ].: n I : l: uu d.: I u f{ ? u

5.2 {orououuv

s.2.1 {orououucluR I :fffl nt : r?uu3uuu * arlruoo{
5.2. I . I n I :,i'n n r : G u ufrru u j .: 

ru ru^o o y ldn n r 1u n r :,fr'n 6 o n : : I n r : G uu
t9

nr:rYourioudtltrn ngrflaouoio{?'r'rrr,{unr:,il'qfion::ulunrnGuuriul#rrilrcau rnioov'ld
n I u q^-d---^+ - y e yq v u 4 s,
I il n : u yr u fl u n I : d o u I u ru o r r o= u I r o e ef o { ?i I ft ? I u r1i'] I 0 fi'u uh G u u dr u

s.2.t.2 n g f,ao u do I rir n a r ru ulr 1 o ri'u rin G o u ri u.: ril ffi n r :,u"'rr n I : G uu iq
I ar -.^----rl- . -- v a .i qy u a o 6 u I jtluU:?ut.J0 U?1U'lm[[nvrulvlx0{n!ttauUnliUu rno]fnr:,u-'flnrn::urirrfru'[:Jsrrruur{ufrg

o Vl9/
nluu9t t'l
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5.2. t.3 n r :,il'q fi o n : : uu r r fr o n : : r o r o 1#n o r u r u n.irfi rirn u q li n : do rn o u

OV h I

a ? u fl rJ q r r n'hin r :,il'q n o n : : rL ri r rfi u hJ sr r ru r': n r fi rir r u o

s.z.z ilottuouuv'lun r :iffun Y.rsi o'!rj

s.2.2.t n r :,fr'n fi o n : : ru n r : G u u f rru u d r ru rroo fi r a r u : il rru u n : o r o n v l#{ O ''qi-.-----

_^t..^.^.{-.- q-.____q^?^___- :-{ 3r_--"- I j ,

AUt[u1J0u'l Iun']:0fln0n::]J rrgrvt.:ugro.tyt0r:iut0"tflruoytytaou?t0sn4tJtsfiunr:,il'o

fi on: : rnr: G ou Y: r,.lrruuler
" 

I .r.r., n g {c o u o r o o s 1 dn r :,il'n n' o n : : r n r : fi u u f u:L u d r ru fi o i r ru ri':r iG a o u
_.^._.4-.- ^-4_q_y?4 r .{ q q o j j a,
t [U u 0 u dl fi : o [s? r d0 u : U [tU U 0 u [u n ] : 0n n r : ri uu n t: ao u r: o I n : n -rl a rn-.orij u n t : ilistu 1

- 4, d q d o9 &
zua d'ru q vrt. m r.: n r : G uu I o.:rinfi uuh?g.:fr u ld

I
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09tellJtfl qlrrd?{. f't15flflu]rlu?4fl10.:unGuurrnynrlstn::runr:aoutoln:Go.:n:n-rue

-

aada
TmurfryrurirJ3cyryrfrorJflrder:ufiruiirJfiqr 

'urriyru'rd'urnun:f,rctnt,2549.
v9)
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Rlnr{u?fl n

9/^
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Ya
:lUUtlr9.tTr:{nu?9!gqq

- 9t I e v I d t o 6 dl. rys?ufl]dgt:10't:u 9t:.lfluo su:uu 010'l:uil:sdln]n-Tlrnu

u u r?'yt u I ii'u o u n : I sr I fiq

2. ur.:uhfigtr fl1nt:'t nS,rtutflJnt:yt^rf,uqo

Sda4
t:.t [: uu 1,u 14 1 aJ ?yt u1fl : : fiqU

d-lo
3. ur{fl]?unu]il: nn0uyt: ng1itu'liunl:v{lf,u

S4qa
t:.: [: uu nu m : 0]J ?ylulft tJ
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lJ. I rruu mer oou ioaraffruqndrloo,rGsu r*ou n:o-ru fl f,'urYrarudnu rilfi s

vvd.rdLv<
uuuno dou ioruafrruqmE m I s nr:Guu Gos n:o-ru d i'urirsrufr nu rilfi s

vro d 61 9ry d " A q q 4 j - < a r y A 4 I anlrlto{ [?lun[:uuvlllfi:0{14u1u x lrua{ [usrrrdonyrunr:uunorrrqnoiolfrqnrfru.:riordu.t
t, !'

n f oru vr-l r rafl { n4 n ilail : s n o u o.:lu,io l'ir.:

t. rfi orirat: nv n ruto{ d'r: A B c D rrov e fi fi nrrrur{lriurvirri'u'hjvrnaounr:njduu?to.:

n : v q r u A n fd r ra s fl ? I u fl 't 
ru r : o lu n r : rir lyl fl r'ld'{o ru a ri.: sr r : r,r

fll:oyaru nr:nj6ou?n:uqruonffl n ?ril d'it{ x o.rr.r n o n'h'l

A

B

C

D

E

h',id
tulilnuud

Io6
tt9t': + u't[{u
v

u't[.lu + tt9t.l

lnt,id
lurilnuufl

vo-
tt0.: + U1t{U

cY?t{tJ 1n

,dy
fl'lt{ranuou

I

d?'t{u1n
lnrr
tufl?1,1

d?1{X'rn

d r : n y n I u 1 u rio 1 o,fi'o ril u ry I : a e o I u o rf; n I vr : 1 n oifi fi a I lG r{l u n : n

n. d'r: B

tJ. d't: c

r?rE,{ail:vnou

fi. d]: D

{. dr: E

2. fl r : n e o I u I o { fl r : 1 a ei o 1 il do-n r{J u ar : u o u 6 rf; n I vr : 1 n si

N. KOH

lJ. NH4CI

ryqrunil:unou

n. cH3cH2oH

{. cHrcooH
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:.'looou1u.flo1eri o lililfi rranrarulGro.:n: a

n. H.o-

L NH4t

I

[149r'!nU:UnOU.

n. oH'

':. O'

n49tr{nil:snou

+. rdorirrrorlrurfiurunaol:dlNuoct ) 6.:r{luto.rrr{rfrrrrrruro',ori"' alrurolrd'kinr:ryfi
cdf 4 9 & vt

aru l?riJ u n : n mE o rl a vr f o ru rir : v 11'l o o ou lu a r : o u n r u

n. riJurua 'looouluar:auaru 6o NHo. un& oH

r. rfjurua 'looouluar:osoru n'o

n. r{Jun:rr 'loooutuar:avoro 6o

r. r{iun:q 'looouluar:avaro 6o

cl'rrau oH'

NH4* tlou H]O*

cl-ltnu Hro*

5. n^o r:rurdrunr: rnfi sio hjd

H2Po4'(aq) + H,Q (l) 

- 

HrO. (aq) + HPOo2'(aq)

a r : { 1 o ri o 1 il d'fi'n riJ u ru a n r ru vr q u fr n : a - ru dl, o.: rui u crsr sr - a r 13

H,O rln& H3O.

H2PO4-ltau H3O*

n.

lJ.

ft. H2PO4 ttau H2O

.:. H2O trov HPO42-

nrnprail:vnou.
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o. fi or:nlornr:rofi siolild

NH, .' BH. .* 
NHTBHI

fl. NHr r{lun:q uny BH3 r{Jurua

{. NH, rilurua lrau BHr r{Jun:et

ar: 1qr{lun: n rrne dr: lqrtJurua nrruvr qufi n: q-rudro{ A?6fl

n. NHr [ro& BHr rilun:n

zu, NHr rra& BHr r{lurra

msrrunil:vnou

7. orndunr:rnfi fi rirmuol#

H2Sor (aq) + H,o (l) =-
HrPOr (aq) + OH'(aq) 

-

H,O. (aq) + HSO., (ae)

H2POr-(aq) + HrO (l)

n. HrPOr ltac H2PO]

.:. oH' [[as HSO3-

rrqr.rnil:vnou.

ar:uSoloooulnrilu{n:n-rua6.:ri'urrasri'u nrrumqufrn:n-ruarorru3uarflfl-nrrl

n. H,SOr [[og H]POr

x. HSOr' [[au H2PO3

I

a. rrrlvrqufrfl:er-rud ruiudrern-nrri r7o1rr:vq{ruato.:n:noiol:JfihiQnri'0.:

n. H,o q'rua 6o on'

1'. HCN q'rua 6o cN-

n. H2so3- {rua n^o HSor2-

.r. HBrO4 {nra 6o HrBroo-

nisrrunil:vnou.
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9. dr:aunru:JirLtst: 150 cm3 fi uou ovorooqj tz nit rvfinrrruu7rur7ur.ro.: oH' rvirln

( H:l g/mol ,Li:1 glmol, 0:16 g/mol )

n. 0.33 mol/dm3

1J. 3.3 mol/dml
do

rldgt{?I1l'l

n. 33.3 mol/dml

{. 333.3 mol/dml

10. dl:n&nlulo{n:qilouoIil:sr^nryunruAr finrrrurrTlr1u 0.05 mol/dm' o.:Htflouayflo.:fll:
-JqYlo,3,qrrrlneliroin:ofrlurir rru-orirrun rir K, xo{n:afr rvird'u 2.5 x l0'5

n. 0.04%

1J. 2.24yo

<o
lrd9r{?tYrl

Fr. 1.65%

.1. 2.79%
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ll.n:q He finrrutriruriu 0.8mol/dmr fi:o'c,1'lnre,drre,nsr-r'lslfouoss olrrrir K",l,oil
I

fl:Fru
-)fl. 0.2 x 10-

1. 0.2 x 103

l€o

[[d9r{']ryn

fi. 0.5 x l0-2

.:. 0.5 x 10-l

rz. dolprufiuurfiuun?rruufu{uro.r'looourii.:1 luar:avnrun:fl H2co, ld'qnd'or rfio
o 6f Y lo, i - r 4
rirnunhiar:nsnrufrIfirn{frnt:rrstnqti?ro{n:a 2 rir n^o K", : 4.3 x 10-? rrov Koz : 5.6x l0-rr

rfiE,!ail:ynou

n. [co,''] > [HCol ] > [H.,o.]

1. [H,O-] >[HCOr']> [CO]2l

Ft. [co32'] > [Hro.] > [HCO.,']

.:. [HCO.-] > [CO32-] , [HrO*]

t:. rior:arror:firilrun1#siohl{i scr HF HBr Hr

. ct 9q 4 I j
fl t: tulJ0 Iqun?1il[r: {10{n:qu0uYtfl9t

q

N. HCI

lJ. HF

I

[Hfl24]-J:YNOU

Fl. HBr

{, HI

a



ais<hhr' Y

15. rlJ-onunru]ryrfiuu'lan:on'lryrf (NaoH) 0.02 mol lurjr rrovrirlr?ar:nvnrufirj3ursr: zoo

.rn. 0 { r r fl ? uJ r{ru rIu r o.: H,o. fi fi o qjlu dr: a u n r u

n. 5.0 x lO-ra

t1.5.0 x l0-rr

€o
ttflq.:?t141

mol/dml

rnol/dm'r

68

t+. rdorfirun:qryfioflfi.:n.rhJluriruiqrfii zs "c dnresfluqa ylu'ir fi H,o. n?rur{ildu

1.0 x t0'a mol/dmr outnm:tu'irn?tilr{u{ur0.: oH-

fl. 1.0 x l0-romol/dml

1,l. 1.0 x l0-8 mol/dml
<o

rrrYq{?rvrl

ufllrvtl t9l

Fl. 1.0 x

{. 2.0 x

l0-a mol/dml

l0-o mol/dm]

fl. 1.0 x l0-'o mol/dm3

{. 1.0 x l0-rr mol/dm3
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16. d]:oyatU NaOH

n. 8.1

1J. 9.7

<o
rrfl9t.1?rytl

17, dt:nuotun:q HF

dr:nuorufirirrvirln

n. 1.74

1. 2.56
qo

ilfl9r.:'1fr141

rrir:riu 0.2 mot/dml
dro

0eil pH tYll [91

n. I1.5

.:. 13.3

dY9)
ila'nurlJtJxu 0.5 mol/dm3 nl'jrfirir K.:6.8x l0o rir pH xo{

n. 2.79

':. 3.24



18. flt:nynturo.t Al(oH). 6tr{Jurlaeiou finrrluIru{u 2.5 mol/dm' rrsrnsi'r'ld +W wfipu
rvirtn

n. l4

1. l3
<o

ltd9r{?rvrl

n.

n.

r2

ll

dt a a lAa osdt r d, l! < d 4I9. HIn [1ju0uqtfl[40: vluduUettilun:noou urrr pU xo{nt:lilAuud 6.0-7.6 orn?rrdol
dr o3o zi

rtJ u ?rir r.:'u rfi o o qjlu ar: ny n r ur ylfi o dilE a sr-.: dr nr:

HIn (aq) + H2O (l) : HrO. (aq) + In- (aq)

iilHun HIn alludt:aenru a fifinrrrur{rur?uto.r H,o. rvirril l.0x l0-? mol/dm3 ovrirl#

dr:osarufiala
4fl. [ra0.:

IOA
lJ. U'11{U

rrnrunil:en0u.q

ft.

{.

[lJU?

tililfY
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zo. rir H u Fr o u Fr rn rfl o$rro v.i'r.r pu fi nJ6 uu ?r o s 6u6 rn rn o $ n-{ d

I
ou9ltflrflo:

oi ,i
dTrilnuu rir.: pH flo{nr:rilAuua

a/

[]JTAO0[:U1

h:Jruflluoala
I

A
r[9r{-tHa0.1

a Y^rrn0{-utr{u

3.2-4.4

3.0-4.6

fl. 3.2-4.6

{. 4.4-4.6

lrflzuoilivnou..

i 4 a /u i/ d 4
dt:nunturfrqilfr.:rfioH0atilvr=ooor:uri'[d'ar:ncn]u?rxfro.: rrsiru*oHuq1tl:luiluoauQ 0e
lllY d 4 v I d td I d
tqdl:nUnlUrY[lJU? fl]:OUOlufi{f]al?n?:tUil pH 0Q [UT?{ [A

n. 3.0-3.2

1. 3.0-4.4
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ior.r o ffruqyrG nl u n', r,3 su,* uo n: o-ru fl #urYrsrufi nu ril fi s

1/
1'O n-l9lou

,/
t,o ntnou

I I ll n

2 FI l2 1J

J n l3 I

4 FI t4 n

5 ': l5 .1

6 { t6 rl

1 n 17 n

8 ': l8 U

9 I 19 fl

IO I 20 .1

t
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^ v ta j A L v 4 dr;1'.2 uuudtJflluailurlruonr rio{ nrfl-lud i'urhurufrnufilti 5

v ^-^-^q-+^-_-d-- A L v 4 <,! j
rluuflilRlu$u!{ruolt't tro{ n:o-lufr tuilfiuilrinuflfr 5 {ofr 1

" crv A o h Irirxuotr{ rruodtat:aaaru HA 'lilvrqaounr:nJfiuuSto{n:vnruAfl}fa rravnerilflril1:nlu

nr:rirlvlflr uldr nJ6ou?n:vrrtufinruiaornfirirriur{luuqr uosrirl#naofl'l?,la.ir{urn

nt0-ttJ fngtou

dt
l. dt:aun.lu HA rljudl:nyCI]u

6rfi n jvr : las{ (urint oejou) rt o

od s h /
flt:aentuu0u0rnfl tYl: taa

qe)Lo
[v{: tv[?t Fl [9t 1,{: ouYl {tluu",
rlruu n 1il [rfl o { n 1 : rila uu rnJ n I rru'o

oqXu'rd]: HA oyntu luil]
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n.z 1un arrufr uavlus ru,6o.r nqufi nto-tud uav { n:o+u o

lun?tilg t:o{ mqu4n:o-ruGrotir:rilua
*********************:t****************:t***********

dadr
o ri r: ril ua rijurinivrurfl r dafrr?flirqu ld'#{ilqufi n: n -rua lufl n.fl . l 887

(r^r.fl. 2430) orir:rfiuafinr",o",rduru",oti', (Aqueous solution) rrnynr:rjr'lv,lflrrorar:n&nru
'- , adtiu rttvrl'it ar:orfinIm:'[odovrrnnsr-rrilu'looou urionvaruoqjturir rravl#fiurrun:nl{.ir

"ni o n'ro ar : fi rd o n s a r u#r r r#rr rn n sr-:lrfll a]n : r0 u 1 o o o u,, r.iu

HCI (g) Hzo , H'(aq) + cl'(aq)

HCIO4(I) Hzo , H. (aq) + ClOa'(aq)

CHTCOOH (t) H2o , Ht (aq) + CHTCoO'(aq)

H2So4 (l) Hzo , H. (aq) + soo2-(aq)

Hzcor (l) Hzo , Ht (aq) + HCor'(aq)

"ru d6o o',, d u, o', o rir r r #rr rn n sr-r hi'l an : o n lryd'l o o o u,, r.iu

NaoH (r) H2o , Nat (aq) + OH'(aq)

ca(oH)z (r) H2o , ca't (aq) + 2oH (aq)

KoH (s) Hzo , r. (aq) + oH-(aq)

NH4oH (l) H2o > NHo. (aq) + oH'(aq)

?. o v 4 I .iroo lnoro{lnquAn:o-tuo orir:rilsa

o vrqufrn:q-lud or$r:rfiua ovr#urqflrsnr:rrnnsl"'rlurfi hi'r{lu H* un& oH hj:.:rufirsr-rrir
i "oqr o

n v o r u 6u 1 dr 1 #o fr u r un r r r rfl u n : q -ru d ld'dr rier

o ar:dovr{Jun:rrki'pforfi u. oqjlulrurnqa rrnydr:d0eriJur:Lalrifirio,rfi on'oqjlul,rnqn
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fiot: urpi'rodr{siolilfi

1.

hi n+

HCN + HZO --+ H3O* + Cl'

fu tt+

HCN rijuar:fitrtlil:srou (H.) q"'r#u Hcr 6q{Jun:n

2.

H2O----+

\--l
fl H+

H3O* + NHI

3.

NHo. r{ludr:fi1#}J:nou (H.) n-rrlu Nno- 6.:rfJun:nr

H,o r{Juar:fifu}J:nou (s.) n-r#u u,o 6rr{lurua

q9
tl.t Hf

HZO + NH: ----+ NH4* + OH-

fl H+

H,o riluar:fil#I:J:srou (ut)

NH, rfJuar:fiiuI:J:nou (H.)

-lrddtFr{uu H,O o{rilun:o
-!,4dr9t{uu NHr 0{lilutud
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lun?1ilg t:o{l mqua n:o-tufltuSuorsrn-rar5

********************:t:t*************:t************

s q d 6s
lori'uri ulnnia tuiuctsrst u-nrnfiryrernulrfn rroy Imruia rurffiu allS rinrnivr-r

ri'.:nqu 'ldffnurnr:hi'rrnvful:J:nouro{dr: rfio1dlunr:ot^ururrayiirrrunn:n-rua'lsln{r.:
J qyY o 3 " o,ru rrau Iner{yrquqn:n-ruduulurJ n.g. 1923 (yt.?(.2466)

nr o noo au d ar r'.t, n hi'}J : sr o u ri'u ar : 6u ld (proton donor)
4ti

tuo n-o ar: fr crru r: rr fu ]rJ : n ou r r n ar: 6u'ld (proton acceptor)

H,o rtluar:fifu}J:nou (H-) n"'rriu H,o 6.:rilurua

q9
[14 Hf

/\
NHr* ++
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ornrJfrffiorvrs.r : rJfrffior ovfiar:fi1#uavfr}J:nouluueinvrJ6'ffiur uovfi H,o*

rrnv oH rnndu rrriurr:Jfl'ffiuroroos'hifiolrn',ouurfin drno mqufidfio'.:n.rofiuru'ld'r.iu

4.

NH4* * NH2- 
------:> 

NH3 + NH:

+dt
NHo [Uun:9t

Nur-r{lurua

Yovd
doii rfr'srro.rvrqufr n:o-rudru3uflrsro-or ?3

vrqufin:n-rudtuiudrern-ntri ldoGuruaruil6toqn:n-rua Li'n{r.rn'jrmqufrto,:orf

r:rfioa usitirfirioiirn-nnoo dr:fiocrirr#rfiriJun:nosdorfihJ:srouoqjluar:riu

or : drilu'lfrri'u n r r,,uuu fl (Amphoteric)

-.y-^e_---y_S ar^.^i'^^__ .^j--e_-t?aa- -_s- __ - & o rr j dr jflt:uti9t?vn?tu'tv[uuvt{n:q [u0?ilil6n:urnua]:st?Hil{ rrnsdrrfrfrrilurla rruo

rirrJflffiurri'l6nar:rfi.: riu6oriluld'#un:r,,urrua ar:fifia-nususdGun-jr ar:uoulllryr

o3n larrro5oteric) r.iu HrO , HCoj' rijudu
dn:iuI0{ H,o

hi H*

lrIzo] + NH3 -------> NH4* + oH-
\/n:O tUfl \-.\---/

iu H*

tfi H*

NH4* *lEoE H3o+(aq) * NH3

nln t.\-...---------r/
ir u*

H+:U

q-.-. Fl -- ^ a, d o ra< dr i o racru n : olu H2o lil u n : fl rriofi 1 il 0 n- u] nu NH3 rras rij u ru dul-orirrJ fl ffi u] fiu NH4'

er-l#uotoovagrJki'jr ar:fir{lurorulv{rvroTn ri'lirrjfrffiuiri'rar:fibflJrJ:nould'6n.jr
s q u s I . o gl A d, rd h ,elruutolovil l:J:srou (rirnrirfirijurud) usiii'rhJrirrJfrffiurrYuar:fi1#}J:srould'hjd

sl"'r riu r o r o s r il u s,r"'r 1 #hJ : n o u nir c r : riu f ri r n rir rf I u n : q )

1# u+
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run?tilg [: o{ mquAn:o-tudii?oGr

* * *,t * * * * * *,t * * * * :t * * * * * * * * * * * * * * * * * * * * * * * * :t * !* * * * *

Ilufl n. g. I 923 (fl .fl . z460 dtdalnrau ofi uril I o { fl : o rrarru ao-r d
^__ 4 ; q < d r - y 

^ 
q s dn:o no fl 1: ytfl ]u'l: n : u 0[nnfl :ouB 0lnrud rrdrriloryr-urv lnrrrousi

---- d i qgad rq a s s /rufl no fl I:yt 6y'tu "t: n tfi olcinn5 ouelun]:rnnr[u ts lnnrnusi
la6 , aiilfl ni ur:vrirrn:n-rue rrrrmqufifi oirrulurmorufi fi nr: 1ddrf, nsr : ourid rruriu n:nq

v ad < r dr qr6d 4 r dt:u0tnflfl:0ur:un?1t1Ju Electrophile tlastUdlfordnm:ouGun'jrriJu Nucleophile rlougt'tu
--_-aX iar y 4ad rq

m q u a u d 1 : yl rll u ru fl fi 0.1 ri ejra n n : o u 
Q 

o d : u ruu

.\rr1 *r,

n:a rud
q- -.si-,-- d1 <ad r r qgad tv q a u alun: ilu NHr rilulufl rJornnn : ouq I q oylf ordnn: ou$ri'un :n "lu nt: rnnvr-u r s lnra

.ddadr[nun [ro& BFr :uornflm:0u0]n NHr BF, olrilun:n
^-^^.i-.--:-=-.{ev-+. . o iu,o !, a -o LilquQ10.: n ?odurJloetn 0 dtul: 0iilrrunn:fl -[u a fr "tnilvfu H il5 o oH- "[uar: fu

. -. -9)-t- & ,1,,r, rq I r rq 6, d q, 4a 6 qrtnutlu?lflr:uu tu ta0q tugildt:avnru rreroqlud6nuerftryfrflrur:rrldvrqufrn.l6aor*lru

vtir
9r?0u1iou6l [uu

^l'. f-\ ./cH3 t'\ - *.zcH3Cl -et 
* (, O- + Ct-Al : O

cr/ -cH3 cr/ -ar,
ntff lufl

SnCl.1 - 2 (rg-r! --+ SnCrU2-

n:n lufl

#1) *r, --------> rH3N: eg: NH3J+

t\
--+ F-g:NH3

,/
F

n:n tud
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qerir
lun?tilg rio{ fln:o-tuGr

******,t**************************************

I

CInro-rufl

o r n rJ fr fi3 o I I o { n : n riu rl a fi n ri r r d { rrd? fl r il m q u fr rui u aln rr -n r ?3 o v r# u.jr lu
16€ i

il fl n'i o r r fr .: "l o r 0 0 s'il'n d n : n -ru d "l d z { rir u n1u st-r o d r { rdu

rin:rr-rra z

NH4*+ HZO + H3O* + NH:
n:n I nJet 2 n:n 2 rud I

ilflffiuror-roUr.:d l5n:urlil{r':l.rlir NH4' rirnrirfir{Jun:n rn:rvtrfl u. ri'r H,o uda

lrtliJu NH.. rrav u.o iu u' rirnrirfirflurua riru:Jg^ffiurdounri'u H,o. rfllun:n rn:rsl# u.
_-. --__ * dr 9) tnynu NHr rylrtJurua rrdr"ld H2o [rn& Nuo'ottrurirn"'u

Gon Nuo. .jr{n:ottol 
NH3 (rud)

H,o 'jr{rlato.: Hro. (n:q)

NH, 'jr{rlaro.r NHo*

Hro' 'jr{n:nrol u,o

osrfiuld'jr q'n:r,-,uariuovfiiirurulil:nou (n) sir.:ri'u I sr-? utooronrirrld,.jr
iir u r u }J : n o u r o.: { n : n r v ru r n n,i r }J : n o u { ru a o qj r ra'rraru o

6'aodr,rdul to.rrJfr ffi ur { n:o-ruo

q'n:rr-tla zr
NH: + HZO :-- OH- + NH4*
n:fl I rud 2 n:n 2 rud I",

{n:n-rra r

{n:n-rra zr
cH3coo- (aq) + H2o (l)-- oH-(aq) + cH:cooH (aq)

n:n I il?l 2 fl:n 2 [Ud Il,--'"1"
Qn:a-r!d I
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luurud l rf,
nqilm..........

.iu rz
nyrtuuYt to................

o{srourir0trusiolilfi

t. ar:sre.:d'uluarunr:siohJfi ar:lqriJun:orravar:lqr{lurua arilmqufin:q-ruflor$r:rfiud

Ira uHt omqufi n: rr -nLarui urfl etn-a ]fi
1.1 HF(aq) + HrO(l) 

-: Hro.(aq) + F-(aq)

1.2 CN'(aq) + H,O (l) 

- 

HCN (aq) + OH-(aq)

2. o]ndilnl: HSO4 (aq) + OH' (aq) E: HrO (l) + Soo2-(aq)
rqvdtda<

fl 1: q tq 0nrilun: nfl tumquqtolruSu dretet-o.l?5

-rqqdtda4dr:e ln 0qluuru dellrJTqufl ro.:ru5udrnn -a1?5

3. rnrfiuuflilnr:rrn&[rp.runrv{rrcrfl{dn:n-[ury rfion:nnr$rL0fin (Hrcor) ovarolurir

4. o{uondruarolar:siol:Jd

+.t q'rualo{ HIo4 fio

+.2 {ruaro{ HSo3- 6o

s. o.:uondn: fl ro{dr: eiohJii

s.t {n:nto{ Hpo42' 6o

s.z {n:ntol HS' fl^o



92

lus'rud z rdt4
nqil m.......... 8It..........

Anv
n y uuuYt [9t................

o{srourirsrrrusiohjfi

t. ar:reur{u'luarunr:siohJd ar:lqr{.lun:rrrrosar:lnr{Jurra mrumquAn:n-rucorfr:rfiua

rray?rt orqufr n: n -ruaru3 uramo-a rri
l.l HSo4'(aq) + HrO (l) 

- 

Hro. (aq) + Soo'- (aq)

r.2 CH.lCooH (aq) + OH'(aq) 

- 
CH,Coo'(aq) + H2o (l)

2. Olnflilnt: HIO{ (aq) + HrO (l) H,O. (aq) + IO.'(aq)
'qqdlda4dr: fl ta 0qruun: nfl tilmqufi tolruSuflretn-nt?5

-tqvdtdad
d r : q tq 0 q ril u ru det't u m q u a I 0.r ru5 u drFt fl -n I i5

3. 0{lfiuudrJnr:rrCIv[[[.runrvurdq.:dn:q-[ufl ffion:qdafl?;fl (H2so]) nvnrulurir

4. o{uondruato.:ar:riohJd
4ftluflloi H.Po4 rio
d

B[1JCT10{ NH4 Fto

5. o{uondn:exo{dr:eiohJd

s.t q'n:nlo{ cor2 fl^o

s.z 8'n:rrro.r oH' 6o

4.t

4.2



93

lu'rrud: --t i o i
nqiln......... crilrI nnuyi..........

urrrrrrdlfr.
o.rsrour{r0rrusiohjfi

t. c',rrv,r{u1uarunr:siolild ar:lqrilun:nuasar:lnrflurua nrrumqufrn:n-rucor$r:rfiua

rrav 13 o m qu fi n : o -rr aruS urafl q -a r r3

l.l H,Ofl) + CHTCOO-(aq) .-- CHTCOOH(aq) + OH'(aq)

1.2 H,s (aq) + Hro (1) 

- 

H,O. (aq) + HS' (aq)

2. olndilfll: uPOo2"(aq) + HrO (l) .* HrpOo' (aq) + OH'(aq)

fl r: fl ta 0q rilu n: oet'lumqufl tolru5 uarnn-arr3

a r : { 1 o,u"'n ril u lu fl er r u m q u fi t o.: ru3 u arn sr - n r ri

:. orrfiouarnr:rravrrruunrurranr{n:a-[ud r:lion:nllo$il^n (HCooH) nvarulurir

4.t

4.2

+. oruon{ruaro.: ar:siol:Jd

Frludl.ro{
I

nludto{

I

5.1 nn:010.1
I

5.2 gn:a10{

s. orronnin: qrosar:eiolilfl

HPo42- 6o

H.,O* 6o

NO,' fio

H,PO4- fl^o
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RlnflU?n {
i4

q6untiluolrn:^o.ul^oifl fi lunr:rfi u:?u:?il{oUa
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-- f, . t e t
n r : 1.r fr {. 1 ri r n t r ru a o cr n do { (toc ) : u u -j t.: uu u yt Ft do u ?-n Ft n dru q vrt^ nlu l n rJ : v a.r ri

1/d
1'Oll

n v lruun ? til 6 orr1ut o.r{rd u a u r cy

IOCd
nun I num 2

4
nufl 3

I +l +l +l I

2 +l 0 +1 0.67

J +l +l +1 I

4 I I 0 -0.67

5 +1 +l 0 0.67

6 +l +l +l I

7 +l 0 +l 0.67

8 +1 +l 0 0.67

9 I 0 I -0.67

l0 +l +l +l I

l1 +l +l +l 1

r2 1 0 1 -0.67

l3 +l +l +1 I

T4 +l +l +l I

l5 +l +l +l I

t6 +l +l +l I

tl +l +l +l I

l8 +1 +l +l I

t9 +1 +l +l I

20 +1 +1 +l 1

2t +l +l +l I

22 +l +l +l I

23 +l +l +l I

24 +l +l +l I

25 +l +l +l
1

26 +l +l +l I



.Ftr- :-

96

en:tqfi {.1 rirnrrilaoflnd'o.: (roc) :rrir.:rrllmqaoufq,{ad'ruqvrGn1ulerJ:va,:ri toio)

,/4.1,0n
fl y uuun ? ril 6 orfi ur o.rpid o rr, *go

IOCea

nun I d
nun 2

ei
num 3

21 +1 +l +l I

28 +l +l +l I

29 +l +l +l I

30 I -1 -l I

3l +l +l +l I

)l -t 0 -l -0.67

JJ +l +l +1 I

34 +l +1 +1 I

35 0 +l +l 0.67

36 +1 +l +l I

37 +l +l +l I

38 +l +l +l I

39 0 +l +l 0.67

40 +l +l +l I

4t +l +1 +1 I

42 +1 +l +l I

43 +l +l +l I

44 +l +l +l I

45 +l +l +l I
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i,ell:l{fr {.2 ri'1fl?'liluln'ilu (p) uavrirrirut0ii'urun (r) rtlu:turToro.trruuytetaour-nruodruqmd

mr{nr:Guu ,1u., nrr-,r.,a #uru-ruufinurt,lfi 5

v4
1'0Yr

ll
nrfl?.trIUtn.:tu (p)

to
nlO.lUl0o'ltlUD (r) al

9{Ont:?tn:ly?1
q L4t 1,)lr lo or,m n ylr ltJ lo

I 0.24 0.61

2 0.29 0.68

3 0.24 0.34

4 0.24 0.08

5 0.07 0.04

6 0.31 0.91

7 0.07 0.17

8 0.33 0.74

9 0.29 0.54

r0 0.40 0.91

il 0.29 0.28

t2 0.24 0.t2

l3 0.36 0.37

t4 0.07 -0.14

l5 0.67 0.45

l6 0.s5 0.39

17 0.07 -0.14

l8 0.45 0.8s

l9 0.29 0.31

20 0.21 -0.03

2\ 0.24 -0.07

22 0.29 -0.26

z3 0.40 0.s6

24 0.26 0.71

25 0.36 0.38



98

sll:l{fi {.2 rirnrrilutnitu (p) rrnvrittirutoiirrrun (.) riiu:rorToro{rruuyleraol:-nruoii'ruqmd

mrrnr:Guu duu nrr-,r,a duru-rur.,finurflfi s (sio)

ri r n r r n u r n i r u I 0 { r ru u vr n co u ru a d'ru q n f ,'.r o n..r, G uu (p) rvi r ryu 0.2 | -0.67

ri r dru r o drrru fl I o.: r ru u mq aou n n du q rdr,o n,, G uu (r) rvi rri'r 0.28-0.93

y4
1'0ll

lt
nln?lilUln{lU (p)

to
nl0'lU'l0O'lttUn (r) ad

ruont:?rn:tylt

1trlfr
qt,r nn,/
[u [tJ [9r

26 0.24 0.92

27 0.2t 0.46

28 0.26 0.54

29 0. l9 0.33

30 0.29 0.80

3l 0.02 -0.04

32 0.26 0.66

JJ 0.17 -0.10

34 0.33 0.54

35 0.24 0.70

36 0.26 0.84

37 0.26 0.60

38 0.36 0.86

39 0.29 0.43

40 0.43 0.93

4t 0. 10 0.39

42 0.r0 0.57

43 0.2r 0. l9

44 0.33 0.90

45 0.26 0.47

,4i;,--X-41-_tv
Fl 

"t ft ? 1 u lr 0 u u I 0 { r [u u vt 9l d o u r{ o du q m t- m r I n r : [i u u m-l q u-u ryi r n u o. s o
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d a ^, 4

nr:l{ryr .r.3 Fr&uuu6lornrruuvradou?-9rr{ad'uqm;il1{nt:Guu [tor n:n-rufl lorrinGuu

r{Ju:ruqnnn

to6uYl
nyltuuflou (nv[uurdru 40 nstruu)

td
nout:uu fla{t:uu

I r0 37

2 t3 l4

3 8 23

4 1l 20

5 t2 36

6 7 34

7 6 8

8 l0 2t

9 8 26

10 l0 28

ll l5 28

t2 9 23

13 t7 24

t4 l0 39

l5 9 22

l6 7 l0

t7 6 t7

l8 7 l5

l9 ll 23

20 5 39

2l l8 25

22 l5 29

23 9 25
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enir{d {.3 nvrluu6uornrruuvrnaoui'qruari'uqrfr"'un,rGuu rio.: n:o-[ufl roqu-nfiuu
dr
ruu:ruunna (sio)

latYt
fistruucrou (nviluurfiru 40 nyuuu)

rd
R0umuu fia.:t:uu

24 t6 2t

25 8 2t

26 6 27

27 8 29

28 5 22

29 9 22

30 t2 29

3l 8 23

32 u 29

33 9 2t

34 t2 18

35 8 23

36 9 30

)t 10 28

38 7 34

39 5 22

40 11 26

4t l0 23

42 8 28

43 5 22

44 9 25

:?tJfivttuu 419 r089

fillf,clu 9,52 24.75

SD 3.17 6.74



l0l

4gl-l:-1.:Yl {.4 n&rruuptuilrnnr:ri'rrrurLd'lnrunit8u,r'ur', dur n:r-,r,a to.:rinGour{lu:ru
qano

latYt

nvuuuffrunruni lnvuuurdru ts nvuuu)

nyuul{
.iu rz

:?ilYt lo

fl]:Acatu

6rdnlvr:'lasi

uavu0u

6rdnln:'lad

(3 nyuuu)

dt:avatu

n:fluac

dt:ayatu

IUCI

(3 nyuuu)

nqufl'

n5fl-tucY

(3 nyuuu)

{n:o-ruo
(3 nvulJu)

nr:unn6'r

10{n:9t

tlaylucT

(3 nviluu)

pH U0{

cIt:ayatu

(3 nyuuu)

I J J 3 J 3 1

9

?
,_

3

l8
2 J 3 I I 0 8

3 2 2 2 2 2 12

4 J J 3 3 3 t7

5 J 3 J 3 3 l8
6 3 3 J 3 3 3 l8
7 2 2 0 0 0 I 5

8 3 J 2 J J 3 t7

9 3 3 3 2 J J t7

l0 3 J J 3 3 2 t7

ll 3 J 3 3 3 2 l7
t2 3 J J 3 3 J 18

l3 3 2 2 J 3 2 l5

l4 J J J J 3 3 l8
l5 3 3 3 2 3 3 t7

t6 J 2 J I 0 I l0
1l 3 3 I 2 0 0 9

l8 3 2 3 I 0 I l0
l9 J 3 2 I I I 11

20 3 3 3 3 3 3 l8
2t J 3 J 2 J 2 t6



t02

sn:r{d {.4 flurruu6rornnr:rirrruuii'runruoi,Bu,rdur.., ,iuu nrr-,ra rorrinGourilu:ru
rlnna {rioy

lo,lJYl

nsuuufrrunrual 1nvuuur6il ts nvuuu)

fivtluu
.iu y

:2tJ1r lo

fll:Avatu

o^rdnlvr:'lasi

Itayu0u

6rdnlvr:lasi

(3 n&[rl{u)

dr:ayatu

n:nttay

dt:acatu

tud

(3 nv[uu)

Yrrlu{

N:O-IUCI

(3 nctruu)

fln:o-tucr

(3 nyuuu)

nr:rrnngYr

1,0{n:9t

uactufl

(3 nyuuu)

pH x0.:

f,t:avalu

(3 nyuuu)

22 3 3 J 3 3 J 18

Z) 3 3 J J 2 3 t7

24 3 I 3 2 I I l1

25 3 J 2 3 I I 13

26 3 J 2 3 J J 17

21 3 3 J J 3 2 t7

28 3 J J J I I t4

29 3 I 2 3 2 2 13

30 J 3 3 3 3 J 18

3l J J J 2 I 1 l3

32 3 3 J J 3 J l8

JJ 3 2 3 3 I I 13

34 J 3 2 3 I I 13

35 J 2 J 3 2 I t4

36 J J J 3 J J 18

)t J 2 2 J J l6

38 3 3 3 J 3 3 t8

39 J 1 3 2 I I 11

40 3 3 3 2 2 2 15

4t 3 2 J 3 2 2 15

42 3 3 3 3 2 2 16
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en:r.rd {r.4 nvrruufirornnr:rirrrrud'runruoi,fio,dorn-.r du, nrr-,ra to.rrinGuurtlu:ru

Unna (eio)

Eryuuuffrunruci lnvuuurdru ts nvuuu)

nsuuu

:aruii!fr

cYl:ac6lu

6rdnlvr:'lad

uacu0u

6rdnlvr:'[asi

(3 nuuuu)

fittayatg

n:ouay

f,tlavotu

IUCI

(3 nvuuu)

mqu{

n:o-tufr

(3 nruuu)

{n:o+ua
(3 nuuuu)

nt:trnngt":

u0{n:91

UACIUCT

(3 nvuuu)

pH xo{

flt:acalu

(3 nvltuu)

.i
rolJYt

43 3 3 3 J I I t4

44 3 2 3 J 2 2 l5



t04

I c^lYau
u:v?9t9.t?ou

c,

u'r{fl r?rfi u{10'lvru?n: ir
a9l

u14't?mulnul0uttnu, yt.?(. 2537 -2541

4sav4flnulfnfla:ualcytFt fl 11'ln1:ur urudnu r
ad46
?ut[0nrnu-T??ylul

4o4
u?11?mulnuqua:tsrtu, yt.?1. 2553-2557
au66a/4
? yr u'r fl 'l d st : lJ 1{'l u fli cyl a fl 'l x 1?5 l am u 1 fl i dn ; Hn u 1

u.fl.2541- rJou-uI

Sdad
ng [: {r: uuIu14]ru?Ytu'tfl : : n

9r1[r14U.: ft:{
S<ad
t : { [: uu1 u l,t'la, ?yt u I cY: : n

oquAollnolull'lru o{fi ?etfl: dernu
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