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ABSTRACT

Teaching Acid—Base Concept Using the Multiple

intelligence Theory

Su-Yeon Kim
Advisor : Jeong-A Yu (Ph.D.)

Major in Chemistry Education

Graduate School of Education. Chosun Uni\}ersity

This study conducted a class-treatment with multi-intelligence class
model for each lesson targeting 63 female high school students to
improve understanding on the concepts of acid and base and identified
its effects. According to the multi-intelligence theory, as man's
intelligence consists of ability of various types which Interact, it
stimulates different intelligent abilities and learning effects can be
improved. After learners were divided into comparative group and
experimental group. The content on acid was taught to both the two
groups according to the general teaching plan. For the content on base,
the general teaching plan was applied for the comparative group and the
teaching plan with multi-intelligence theory applied was used for the
experimental group. The methods used for this study included drawing,
use of various tools, and group experiments. And to identify learning
effects according to time lapse, this study interviewed the subjects
twice using an essay-type questionnaire with an interval of one week
of after the instruction.

According to the results, there was not significant difference between
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the comparative group and the experimental group in questions on acid
for which the multi-intelligence theory was not applied. Therefore, this
study considered the two groups as same level and discussed the
effects of the multi-intelligence instruction for the experimental group
for which the multi-intelligence was applied in acid lesson and the
comparative group for which it was not applied. When the results were
examined, the score in the lesson on base of the experimental group
was slightly higher, but there was no statistically significant difference.
And as the change rate of correct answers {(results of 1st
interview-2nd interview)/1st interview) in several questions for the
experimental group for which the multi-intelligence was applied was
tiny, this study found the effect of the instruction according to time
lapse, but it was not statistfcally significant. What should be emphasized
is that both the two groups showed higher scores in the lesson on acid

than that on base in the 1st and 2nd interviews.

To sum up the results above, to apply the multi-intelligence theory for
middle and high school students needs much previous effort of
instruction, but the effects can not be obtained immediately. However,
this study suggest that we need further studies on the multi-intelligence

theory.
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=
o

nqm

m[o

Agatol7t gAdstdm APweldE x 2gtol Fo8tA 2 Aolg mA}. [E
g 4-1] 3 [2% 5-1] 9 vlagelA x 2gol o && < vehisich diH
Z etz waeke] x RE N2aAT GEAS o8] Hgol nny we
(23 1,23] 94 F& ZBs nyon Agwdy [Bg 1], [2%F 3],
(%3 5] oA 14 23 x*gent 22 23 x 2ol o 2olAA Azt 5ol
We Z7E gun & § AT (X 42 $H E 51 F2) (FAHY fA

Zt PrHEFo) diste] ARHes AMEY o5 PTh

(1) 23 @719 Ajzjdl A& Jig

3 1]
(E 42) 23w (&3 1-1] o did 47 47] vjw
A ]
¥ X Y %A x ?
W= (%) WE (%) ¥ % (%)
ienk W (%) 15 (78.9) 4 (21.1) 19 (61.3)
g}&} A WNx(%) 2(16.7) 10 (83.3) 12 (38.7) 11.519*
| A 17 (54.8) 14 (45.2) 31 (100.0)
N7 Tog wmw 15714 6 (28.6) 21 (70.0)
_%j} A (%) 4 (44.4) 5 (55.6) 9(30.0) 1975
A 19 (63.3) 11 (36.7) 30 (100.0)
AHEY AR 743
BEHENSE (1A P EE-22 4 ©(45.2-36.7)/45.2 (38.7-30.0)/38.7
81425 =0.19 =0.22

* p<0b, *x pl0], =+ p<001
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(3 1-11 ) dg 1x3FZA A3} 2] AGES 452%012 F7]e] AHAEn &S
387%2, 65%2 AREY o7k gtk x 2gto) 115198 95FE OloA &
Adoz fasch 14 ZANNE FA5E OHEZ 48 G4 Aol

Yo} 2aF FAMNAME &9l AfolE Ro|x gkl

[£% 1-2]
(3 43) Agwo] [&3 1-2] of dig 4 9471 vl
o -
72 X, 55 g
HE (%) Hx (%) HE (%)
T iow Ww(%) 10 (71.4) 4(28.6) 14 (45)
Zhige us%) 5 (29.4) 12(706) .  17(548) 5427
o 3t 15 (48.4) 16 (51.6) 31 (100.0)
AT T ed W=%)  22(8L5) 5 (18.5) 27 (90.0)
Zhi Ag a=w) 2 (66.7) 1(333) 3(100) 501
3 24 (80.0) 6 (20.0) 30 (100.0)
Aty AR A7)\ F 5
Atgwas (1A SE-234 H((51.6-20.0)/51.6 (54.8-10.0)/54.08
AR E =0.61 =0.82

* p<05, ** p<.0l, **x p<.001
[ 1-2] =% 12 ZAMAE foATE 062 Fovd Aolg BIAATL 23
ZAME Abe AGES 200%0l2 F719 AEul &2 100%E, 10%] AGE

9 #ol7k ARTh x *3kol 05012 SAHoZ fould AolE Bolx| ekTh

[EF 2-1]
(E 44> 2309 [&F 2-1] o g 43 7] v
Py -
73 EX EE; ¥ g
HE (%) T (%) W= (%)
o W=(%) 11 (78.6) 3 (21.4) 14 (45.2) ~
Lhiad w=m) 1(5.9) 16 (94.1) 17 (54.8) 17098
& A 12 (38.7) 19 (61.3) 31 (100.0)
AT T o9 wx%) 15 (%8 1(6.3) 16 (53.3)
Zhi As w=w) 5 (35.7) 9 (64.3) 14 (467) 11317
] 20 (66.7) 10 (33.3) 30 (100.0)
A=Y AR L
Hergusg (1A G E-224 ©1(61.3-33.3)/61.3 (54.8~46.7)/54.8
BNIAREE =0.46 -0.14

* p<05, ** p<.01, **+x p<.001
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2 eSS WAz & ANEY A7IFEY vudAM o & 944 1 =
Abell M Atel HHELS 61.3% @719 AEEL H48%2 H7]e] HHE]
o 2ga I $RACIF TAHE 9n JeEXE dobE A FFF001=
Felv g Aolg& Bolx JUATh 24 FAIME G719 AREC] o % a2 A
of Al Fojujgt zpojE HojA &IVt Kol dtovt FFGE WA 4
& 046, F717-E 0145 Bol A AFfME I &8 Holn Y. (F

in}
AT
32

AR FIdE BolA oy AAF {4l flvtie @ & = Ytk )
(&% 2-2]
(E 45) 2wt [E3 2-2] o uigd 23 g7) v
] _
2 S k) &4 X ?
HE (%) W (%) HE (%)
iow WIE(%) 7 (58.3) 5 (41.7) 12 (38.7)
Lhigg ws) 2 (10.5) 17 (89.5) 19 (61.3) 8.159*
. 37 9 (29.0) 22 (71.0) 31 (100.0)
AT T o ws%)  18(783) 5(21.7) 23 (76.7)
FhioAg axm) 2 (28.6) 5 (71.4) 7(233) 5.963*
37 20 (66.7) 10 (33.3) 30 (100.0)
AEy AR @71
AEENE 1AH 2 E-2244 8] (71.0-33.3)/71.0 (61.3-23.3)/61.3
B1AREE =0.53 =0.62

* p<.05, ** p<Ol, *xx p<001
[ 2-2] o] W@ 47 Q7] F2 S2AolE FuRw 13 ZALA 4t
AHES 71.0%012 G719 AEulSL 613%2, 97%9 AEEe o7t AATh
X *3to] 81592 Fo5E 05014 FAHLR foAdgth 22 AN At A
HES 333%0lx @719 ARl e 233%2, 0% AWES o7t Aith

X 27ko] 59632 Hel4E 05M SANe golatelt.
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@) 23 4719 s Aviste] BAel B A

[ 3-1]
(E 46) Agute] [F3 3-1] o] dig A3} 7] vl
A -
2R o ek wA x 2
N (%) W% (%) I (%)
i ow W=(%) 3 (11.5) 23 (88.5) 26 (83.9)
L oge ax(%) 0(.0) 5 (100.0) 5(161) 639
o 3 3(9.7) 28 (90.3) 31 (100.0)
AT T eE wE(%) 3(111) 24 (83.9) 27 (90.0)
Zh g ax%) 2 (66.7) 1(33.3) 3(100) 60
A 4(16.7) 25 (83.3) 30 (100.0)
A& AbRE ‘ A715E
HeEwsts (144 95 - 244 §{(90.3-83.3)/90.3 (16.1-10.0)/16.1
AR TE =0.78 =0.38
* p<.05, #* p<0l, ***+ p<.001
of 2L 17 ZAI 24 ZAIA BF 43} @olRuze) AHEE folng 2
ol Holx &x gt HAFEY “‘E}gf’ﬂ i AHEE AREe AYgE Wi
2 078, FIIRES 0385 Holm Ytk AlZte] &g g ATHE Holn Ut
(EAFA fo4e olx o AAH feldo] giokie T ¥ S o)
(&3 3-2]
CE AT) AQwe] (23 3-2] of Wid A3 97 v
T
= &
73 X e A
oz (%) AE (%) AT (%)
T ow W%(%) 4 (50.0) 1 (50.0) 8 (25.9)
Zhiag wsmw) 4(17.4) 19 (82.6) 23(74.2)  3.296
& A 8 (25.8) 23 (74.2) 31 (100.0)
AT T eg wi=(%)  10(1000) 0(.0) 10 (33.3)
2 g u=m) 7 (35.0) 13 (65.0) 20 (66.7) 11.471*
3t 17 (56.7) 13 (43.3) 30 (100.0)
Ay AR Q7
FEENS (1A F S E-244 B (74.2-43.3)/74.2 (74.2-66.7)/74.2
S1AAGE =0.41 =0.10

x p<.05, ** p<01, **x p<.001
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13 ZAYol A Ab3} d7)9] AEEE 742%2 29tch 23 ZAAE Abe] AEE
& 433%0)1 @7)°] AN LS 66.7%=, 234%°] AGEC o2 w4k x 2
Zrol 114712 943 0lolA SAdoz §oaqdr},

3 4-1]
(I 48) Agwrel [¥d 4-1] o W A3} 7] v
A "
7& X, L e x 2
R (%) W (%) R (%)
P od WIE(%) 2 (25.0) 6 (75.0) 8 (25.8)
éjh Ag (%) 3 (13.0) 20 (87.0) 23 (742)  .627
% A 5 (16.1) 26 (83.9) 31 (100.0)
P oF WE(%) 1 (10.0) 9 (90.0) 10 (33.3)
% A A WE(%) 3 (15.0) 17 (85.0) 20 (66.7) 144
: | 4 (13.3) 26 (86.7) 30 (100.0)
AhE AR F7I5E
AGEUSE (123 2 E-22 4 H{(83.9-86.7)/83.9 (74.2-66.7)/74.2
B1AZHE =-0.03 =0.1

* p<.05, *x p<.0l, *** p<.001
(28 4-1] € 133k 23 25Fol4] 2b3t @7latelo] 2be] AgEol ot ¥
AHo fol@ Ho]E wolx= %n gtk

[+& 4-2]
(3E 49> Agure] [#8 4-2] o g A3 F7] v
A :
78 S i wA 5 &
¥ (%) vl (%) vl T (%)
T Tew wWx(w) 5 (50.0) 5 (50.0) 10 (32.3)
P iag usw) 1(4.8) 20 (95.2) 21(67.7) 8882

@i L 3 6 (19.4) 25 (80.6) 31 (100.0)

AT T ow wWw(%) 11 (846) 2 (154) 13 (433)
Zhoga asw) 2(11.8) 15 (88.2) 17 (56.7) 5.922*
TN 13 (43.3) 17 (56.7) 30 (100.0)

Bz e A7RE

AR ERsts (1489 E-24 4 9] (80.6-56.7)/80.0 (67.7-56.7)/67.7

81448 =0.30 =0.16

* p<05, *#x p<lOl, *#*x p<001
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12} AL A Akl ARE LS 806%0lr F719 AYH &S 67.7% =, 129%2] A
g9 Zol7b AUk o)A F TAtol7t EAH R uAEA &118t7] & Fhol
AT AARL AN AP x 2gto] 8802 So45E OldA EAHoR Soled
t} 23 ZAlAE AkS) MEF S 567%0)3 B9 A9H &L 56.7%2, 0%2] A

g9 #ol2 AT X 2gho) 5922 FoFFE 01N EAHoR HosAh

(98 5-1]
(3 50) Aguke]l [¥& 5-1] o] digh A3t d7] vl
A
72 Y e 24 -
HE (%) W5 (%) HE (%)
—Tow W%(%) 5 (50.0) 5 (50.0) 10 (32.3)
Lhima wemw) 1(48) 20 (95.2) 21(67.7) 8.882*
ﬁ SA 6 (19.4) 25 (80.6) 31 (100.0)
AT T ow ww%) 11846 2 (154) 13 (433)
Zh g a=%) 2 (11.8) 15 (88.2) 17 (56.7) 5.922%*
B 13 (43.3) 17 (56.7) 30 (100.0)
ArEy AFE Q7158
AgEwels |18 8247 9 §(80.6-56.7/80.7 67.7-56.7/67.7
NAASE =0.30 -0.16

* p<.05, ** p<.0l, *** p<.001
(& 5-1]1 © 1% 24 254 43 g7] Aloldls {FFE 010l HAA
TAARLE Fog 2] Holn 4.

[#% 5-2]
(E 51> Aywe] [#8 5-2] of o A3 g7 vl
2 i
2 ] EL) w4 o B
W (%) R (%) HE (%)
Pl onk Wn(%) 6 (50.0) 6 (50.0) 12 (38.7)
}ﬂ} Ag Wx(%) 0 (.0) 19 (100.0) 19 (61.3) 11.780*
o i 7 6 (19.4) 25 (80.6) 31 (100.0)
AT T ow wn(w) 3 (200) 12 (80.0) 15 (50.0)
: %ﬂ}é Ag WN%(%) 0(.0) 15 (100.0) 15 (50.0)  3.333
; 3HA 3 (10.0) 27 (90.0) 30 (100.0)
A AR ANRE
Aagwsls (1AHEE-2214 g (80.6-90.0)/80.6 (61.3-50.0)/61.3
)13 G E =-0.12 =0.18

* p<.09, **x p<.0l, ***x p<.001



12k AL A bl ARES 806%0l L d719 A& 61.3%=, 193% A
g9 ol7t Atk x 27kl 117802 #el5E 01X SAHoR froadn). 2
2} ZAb A = AEFRATE S 90.0%0l 2 9719 AEn &L 50.0%=E, 40%S) B
F9) HolE B xi3te) 33332 FAMOR §93 o)t YAk [2F
5-2] A= 1z ZAAAE FoFE OldAM Fonid AFE 2RAAT 23 =
Al = Akt d7lof Al o] #fol7t ZolSo] Gojdt atolE wolx] i),
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B A7E QFA 4% 25 199 PSS WPSE W 97l B )
B g GAdA BEAS £AAAe &7E Fotugith olE A $4 A}
% 4 el 93 F9e B AR
GEA% 59 ol 48 £9L T BAPQLZ A3} 9719 A FEsh A
ool i@ Adel Gl wla E2AeTh ol & e A F 10 €9, 97 23
10 28 % 20 2oz FAR AQ AAE ol &3] 145t 28 T W SHYEY
$9e BAsA ol U@ A& 2 AAe et 2ok

H

i

A 4

riu

3t @719l Al Ug 2AE wmus 4P 24 WA AAsac 242
3 %o BE Avdom stase ASRE ob 43 g7l AN FE
St A7'e BAN WF A BA) dAN AR olsMstn 94 grke R L

gk APuke] IR EAA L A EE g AT o2 WYz Ngust olEs
HE3 4 Fol 2E71H(Drawing) & AHE-AT WAL £ Foll FAFE(Y

By, ppt) AEE BEPoA WHNEL AT F YA HYen =¥ YU
AR 49e AN Fo2A Y Fasd B EBE F AL st
AU ANSE 874 ASe BF 283 BMES d9h adm 59 AA F
348 Fohws] Aste] Aokl WE 43} Grlel B MY ZAAE ¥ F
Aol BE ZAAE ALANUD. A EFE AP JHzA BE e

Ay AED 229 WP B NEHES s 2842 Hol Qon 1% A
A FUAA F 9FUe] AR TS ANtAeH 24 BAE 1R B4 F
FAF FAF £YoT AASAT PAAS 97 g BN s
A5 A A57 9719 ARt gt Tes 1% 24 2% 2AE uE
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2 Ao vl 22 AL HEUE ASstAAT iy o 1 A Het 23}
ZAF Aol vl EA JERsTh

A ] oig vln A dgste WE 1A E B dFA AR OFAT
FAAATE AP GAAMRE H&ol HYyl WE] vk APnte] dup
T FDoE ofFofA JEAE Foky] AT FHoE ASHUY. 1 A3
13} ZAF A Bigre] 722 2ghon 23 AN E vlwWk 549 A 560
2 A9 B ZF B AL B9, 23 4 20 FF9 FAAANN F EF
AT Fog o] Boln UmMAE {3t AolE HolA] ggon 1 F &
g BT FFE 06U Zo)lE B A e FFEY Idold AES
W ok WF 20 sigste Er1el oig vluwa A¥uke) A AolE 7ML o
FA% FEAAY aFHE dotrokth WF 29T 123 #AAD WA HTA
Fol BAHCE §og Aol7t YT MY BFL BARE AP FAS9
A7t T 2dAT FAHLE Fod FHole Holx) ddt) d9Hoz Ko
¢ Aols BAW 2oz 47 [£F 2-2] 14 Ade [£3 5-2] 124 =
FollA FAFE O1oluelA drvte] A7t TAHCRE fo Xolg Holw
w%en 471 [ 3] 23 23 FosE 0501ldlA vlagte] d57t B4 A
o2 Fog zolE Holn Edth 83 AlZte] Anpge mE o] aHE
olry] 93t AMEF HHE WL E UFAT FAAAFY 27
(Drawing)o] 88 2Z E3dA FFGE ¥zlge] ¢ onz Azte M4 &
Fi 9 T30 AT 2 £ AR SAHA FoAHS BolA g
OEAs FAAAZ Ao drldl tig o F3ete] AAHJenZ Gy
< &esto] vla EASAh vkl Abnk gr1E vlnskE WE 3dAE 1,23
HE-Ee EASAA FAFE 00104 SAZH2z Ao Haprt 4719 HE&rog
Eoe ZES Wtk 53] A7PFRA Ao Ao Ar1AFAloldl o £ %

Aolg wm ddHoz [BF 2] AN 97PEe] 4rt 4Rl HFn

I

o SAR0Z f5l BT WF 40 AP AYWANE 127 BE BA
A3 e BAAN fol@ AolE woln e A4t w%km WA FE A
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T 13ol A At 7] HErh 2 733 578 BY3 23 RAMAE 563 4.2
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Lo
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gou AxAQ foMol dota & = ok
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i
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g A HEH e dole FE AWE £ Ao aHY TR &
4,
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Qr BT AXHY RRoe FadE sgduts Aede SA, FASL
SANA 222 Ggd AFHe AL F WA T F A GE WP 54

WRlol of dFEejo & AHojr

AA, o2t B U Ao oA Fwss A% 9] Ad FH ole
gol @ol Utk 2HER oAF AYAN FFHoz oJAND F A= F4
Aol Aesolo} k.

A, GE% $£9ERoz 9L F7dE 3 e 9o &8 Qe o
g5e BF gF7ld £ A7 AU Be g% Ame Afe) desn 1
of we} WALES ATt o] FFH o).

A, A7 A3t A i@ ol =t Grlel tid ol mrt &yt oleld &
ol tig AJEH S A F& A7 et
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A - - AT AT A - AN - AN Tagsa B3,

FE2AMET UdE, 2001

ZAzte, “seugd F,a258%80 2t Qe A 9719 g #d a3 Tekxg 7%
FL8E A, 1298 (1992 ), p5s.

’
sty - PRS- BB - A% 4B, AFAAEY H9t Bg $% NS B

ol

M. “Jigsaw II 2HE o] 43 £FY & 2o ad A" T4, 2003.
Z 3 . AA}, 1993.
- AdE - AZR. “n5sn 333 90 CAIY a7
3 A7 FHE4y ag9e gqidez” T IFAFR{IIA ,, (1998),
pp.3037312.

SFB-olES - 0FH - R - AAL - I FE - g - oW - WFY - PYY
AR - ol71g. Tmsem Ao, | F, FIRKAFATA, 2001
&5 "o £ AR TR F718E AEE AR wEEA) w3 JFUY

s, 2003.
oA, - 238 - 9t FA - BEF - AFY - HAFA - A
Tangsw F3, . F, AFL A, 2001
ol - ML - Ag - AN - yF] - YD - HE - B - R E 5 - RS -
A3 - AdG. "Tagstw A%, . F5452A, 2001
ozl “nEsta S A4 47 2 F3} Adel A A7 oSt A U g | 1999
oj&F. I FFRFS ALY FTFR 3T FAEY A9 o239 AMNAY oA
B Ay 2AAER | 2002
o] g, “GFA T} /12T A Py GA-vAAA A AZFE A} 2y g5
AT BAnSoigta | 2005.
olstxl. FFAFoe WA FA,; . T4}, 1998.
dsd. Tagdeste o8, . A&}, 1996.

QA4 - A - A - AW - AU - PUD. (GFAFS B8P A as o
w1 EAE® A0}, 2006,
AU A3 vl wgol @ ot AW 2 FTRUCSR , 1998,
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A5 - AAE - AuF - A7) - AGE - TS o) 2A - AR - A e - FEOL
ragsta At ;. F, WAL, 2001

ZAo}. “Fata 33hd S A Hrish A9 Al qF Jd A R &8G9
230 93 sd W3} o]t AR | 1998,

s e, “awsst ey waR): ¥ £ 24 297 e a5,
2006 , pp967100. .

ZA0] “Argd7) Y Al AP dAE g =ALT Todsiets, , dstus
26:2, (1998), pp.18728.

FFof, “a. 47] oA sgEY Ad AL A= T3P U dgAS A%
ZzA" T AR | 2003.

Kagan, S., & Kagan, M. Multiple intelligences : A complete Ml book. Kagan
cooperative Learning, 1998.

Oxtoby, D. W. Gillis, HP., & Nachtriecb N. H. Modern chemistry. (4th ed.).
Saunders Publishing, 1999, pp. 362-363.

Sinclair, R. W., & Coates, L., Teaching multiple intelligence. Science Scope, 22(5),
1999, pp. 17722

Teacher Created Materials The Best of Multiple Intelligences Activities. CA:Teacher
Created Materials, 1999.

Thomas, G, p., & Mcrobbie, C. J. (. Frances account of her feflections while
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Abat d71el W Jid AHARA

(Rkell #E

(%3 1-1] 94 =&
@ BEF HCl £2 geg2 &4 3.

@ BEF H o]23 Cl'o]2 gz & st}
@ HClEthe H'sF Cl g2 o %ol
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=& 121 %A A7 gt olfE ok dz2 A4 Haoe.

[ 2-1] olAEL FEdoA olHEAHCH;:COOH)S oW 2 &Ast:=
7}?

O EF CH;COOH #A¥H=Z &3t}

@ EF H'ol&3 CH;COO °l29 gz A3}

® CHs:COOH H X2t H'3 CH:COO™ HE|2 tf @o] &gt}

@ H'3} CH:COO ¥El2 RuE CH;COOHZ © ®o] &xjgr}.

GQH'E H'718] 2493 CH:COO & CH:COO 718 2 lE duz Zx3t)

(2% 2-21 287 BZ3e o498 okt Uz A4 HoAg,
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(24 3-2] 287 AZHE olFE okt Yz A e,

[28 4-1] 1% GAHHCD) +89 10mLe] 20% GAHHCD) #& 10mLE
el

@ Aoy UFoly 25 9
@ HAgolu UFoly BF ko

[23 4-2] 2350 A2sE olFts
@ 4ol WA Fol Fojonz
@ A% BE9 42 kel vus Asgons

Jue FEd BAG] ¥z
Aae s BAglel FiolnE
[¥3 5-11 1% oI EAHCH;COOH)I0mLA 20% <}AEAF (CH;COOH) 10mL
g F7hshenh thesl A% 3 %E A2 n2AL.

@ AglE Fuolglont uFee Bito] Ak

@ Agolt UFolu BT hitolnt.

® Aol UFolu BT Zitolth.

23 5-2] 2387 BZ3tE o7

@® Ate] AA) Fo] Fojoenz

@ AT FE AL Aee w2 Aszien
@ OFHEALE FXo BAGC] Hitolnz

@ OFHIEARS FEo] #AQle] Zalolng
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(714l & &3)

[ 1-1] $233IEFNaOH) F&dolA NaOHE oj® Jej2 EA)3t=71?
@ =% NaOH ¥H = E&A g}

® E% Na' o<1 OH o)L g8z &A%

® NaOHRETHE Na'9l OH Sel2 o wo] &A%}

@ Na'¢} OH Bth¥ NaOHHEEH=Z © %ol &A%t}

® Na's Na'718] 29 92 OH & OH 78] 2o 9+ ddgz A3}

(23 1-2] 284 A7 3t olFE oke U2 A JoA L,

(23 2-1] d2Yo} &4 FRYHNHONE old ez EAster)?
OEF NHOH #Ad8Z &A%
@EF OH o]23 NHsol29 ez &A%
@NHOHE.TH= OH ¢ NH,/ del2 o] 43t}
@OH ¢} NHs 8 ®xchE NHOH dez2 @o] &8t}
®OH = OH 78] 2o 2 NH = NH 718 29 Q&= ddz &A%}

[23 2-2] 297 42 & olFE okt 2 A3 HeAe,
(23 3-11 ©& $89 3 749 28 97142 tehlle 948 o= A7
OFe FEYo} §9
@A % FEYo} g
@Fe FAFIEF £

@A FAFIEF §
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(29 3-21 327 47 St o4F okt Bz A3 AeAL

(& 4-1] 1% FTAFHEEFENaOH)FEA 10mLe] 20% F4t3tE F(NaOH)

89 10mLE H7tsHA

o
& AT %= A

o}
@ AgoleE Fg7le
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