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Abstract

The purpose of this research was to develop the modules on Biochemistry laboratory
I which were designed to improve students’ scientific skills and to enhance students’ epportunities
in utilizing the scientific equipments. Through this process, six modules were constructed.
The contents of all modules corresponded to Pibulsongkram Rajabhat University curriculum 2007
cover Biochemistry Laboratory I

Population in this study were 38 University undergraduates. This study was separated
into three parts, firstly participants’ attitude, secondly, participants’ achievements and finally,
the efficiency of the modules. The tools were modules, attitude questionnaire and pre — test and
post —test. SPSS for Window was used to analyze the data.

The findings showed that participants had positive attitude towards all modules.
Logical thinking was acheived through the process of module interaction. All modules
helped create students ability to utilize the installed scientific equipment. Participants gained
more knowledge from studying all modules at the level of 0.05 statistically significant.
The efficiency of all modules were in the criteria E, : E, = 75:75. This was accepted for
the error + 5% where E, was the 75 % average score from module study report E, was the

75 % average score from the post - test.



a13UsY

YNAALD

Abstract

3105y

ARFRTICR PN

o <
Unn 1 Un

11 ayihusuazanudiiguesilym
1.2 Taquszaenueimiing
13 U5z Toanifimadiez 145
1.4 fnufwimmg

1.5 UDUINAUDINITIY

1.6 auyATIUNITITY

= a = & sl 13
unn 2 umﬂﬂnqygzmzammamnawm

=
Unn

2.1 myerounuuliianis
2.2 YAMSEIUMITOUNTE INgn

=a o @

3 B UUUNITINY
3.1 szdion3ste
3.2 w3esilefi 1 lumssse
13 msadanseiie
3.4 Wszannsuazngudinnis
4 HaM$IG
4.1 wanRvesdiZourents WuniSeuduiegy
42 HamsnadeuRadugninImsSouvewinany
43 lszniamveumiSoudrdg
5 oyl el wazdorauenuy
5.1 a7
5.2 oAl

5.3 YolaruDIUY

13
13
13
13
19
20
20
35
36
37
37
38
38



a3iny (A9)

VITUIYNTY
AIAKUIN
MAnuan 0 mMsnnlszAninmvesunSouduieg
MANUIN ¥ MIATIVTBURUMHLLIUNAT DL sEIUALINDUS VU LAy
nideu (wunageyanadugninianistou)
mAnuan A Aseadedsy

ar ' o o ' =
MANUIN 3 MstsunGouduiagy uazgiiomsifousiesan

40
42
43

62

75
94



AT

AT N

ZHPFRR

AN

1IN

AT

A3

A1

1319

AN

w1314

ATTN

31
4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

4.11

A5 TYMIT

A P o

FounSvuduiegluneindfifnndunil 1

[l
1 =)

fundouazmanudisauinasgiuveusanfvesfiSsunauainia

" a

o = o o
AoingiszasfuesunSouduiogy

9

]
=) r

AundouazAdmudonuiinasguveusaniveissunguiiedia
[} w e’; 9 1 a o
anaudalnuuetuasulumsldunsGouduiegl
dumdsuazmaudsunanasgiuveasanfua iz sungudaotie
] 4 = a o
aolomamsldinsediolumsidundouduiog
AundoiazAalsuuUNIATTUYOUIARAYDIRToUNguBt1
1 o by Pl 9_a
ADANAYAMARNELYBINNARSY luunGoud uS gl
Aundouazirdudouunms guveusandvesfiGounguaioa
' <4 b2 ¥ A 1 g _d
Aansoug lavlsanuAauasimguavesunSouduSegy
AuRdgiazAdUDINUUINATIIUYBIARAYD IS suNgud 1t
»
1 e ° o o ' a
apItmsiwaueaiiemvesunGoudus ezl ludwnnudw asedu
Lazdau
AunduuarMaIUboNUUIATTUYBUsANAYDIGE sunguEIBt1
v L3 .é' = o o
seanudlyhutomvesuniSeuduiagy
fAmdouazma N dsauuNIAT v IIARATediTsUN AN
3
' - o o
ADAIMINYBNTBN VDN Bud1T gl
Aundonasa Il suuUNIAII YD IIANAYD RIS sUnGUAIE1S
i .; =4 o 4
sonuEveutionwBIUNSsud I 93
sundguasmidudsannasguvsusanivedisoungudaatie
1 o doq g 1 s o
AoAunInvaarmif 19 luunSeuduSogy
AundguaAd NIDBILNINASTINYOUIANAYD IR oUNGUAIDE
aogunmusznayhnmoudiiglihfifannud launGou

dudezul

21

22

23

24

25

27

28

29

30



M13719 4.12

A1519 4.13

TN 4.14

1IN 4.15

19N 4.16

A19319 4.17

MSUAITe (710)

AunduiariduboauuINAT v IIAnAYeIRE suAGUA 18019

[ ) = g o o

apfimuvesunFonuduieg uazanuawnsaneudiomluunsou

o d

fdusvgy

Aundoiazmd oA IUYe uIAnAveIfiEsunguR8019

' Y o & 4 o 2 o P

deanudn leddansesmussluumSouduiegy uaganumuiin

o ° o L= dy

Tumalfiamusdmiefius

AuadouasAduiininaspuvessanfve Wil sunguaisiig

Aot muaveamiSoududegl

AundouazmdnudouunasguveusanfvesdiS unguaaodie

AouuvlssiiuauovsunGouduigl

ARGy A NTOAVUNIATTIV LA ¢ YorpdNgNTMIMsE o
o ' @ 9 P e o

voninfinyneuunzndns ldumSeud Sl

UszanEnmuazanuimihlumsldunSoud gl

31

32

33

34

35

36



1.1 anaihanuazanudigueailaym

o wa w1 Y o @ =1 = o
miSoumalfinnms duhdhnildwelunsFounsaeuinnmans mawuennn
o 9 9 =L B R = J =owa YN | 5 ¥ as = oo
wihbidhlamangugldedeadndwds mslfiamsisonszduliindnyifasuaunns
=, o a. 1 :: a e
uasAAAT TS TUMIMINTELIUMIURzTEM AL 9 susie TRawdaficumaung
NNIMINTAS AABAIY TNARANA
s =i i ] L) ] ; &1 é‘
nITUUMSHANNMSS sumsgeumMaliamsinaamd 1 9 1dswswiSoudody
1 & o kY @ R &% o a n’: L} w &
nnenasdmmitsinaassldaemindnmdsduivindua T wa. 2548 wazalfulyadoon
< @ oA & o o @ b o
sudsdlagifu dndauniadszniamnamsimsrzdanimilymiiligiudinsSounsaey
maUfiiamsTnmtinRouiasedengs dizneuiumminnduidsumsmiveyunninsems
oA P =Y 3 & é‘ ﬂ a i o ﬂ 3 ar
wa. lansesiioriane 4 wududuiwounn nszuumsSoumsaouduiudosl v

9 9/ o

IaoandesduanmanarufeligSoufiannufiesinsealudome q 18 §isuaszming

o
[

o A'l Jd o Sw Moo =4 = o = = ) g
anudidy luFedineldanifoiowanngamssounsasulfiamsirdund 1 Tu
as 4 = o
1.2 Jaguszasnveamsidu

& 9/ =4 a e a =l =5 & g ~ s o
1 i‘WﬂﬁiN“IjﬂﬂﬁﬁUUﬂ'I'i'L‘fElull{]‘lJﬂﬂﬁ'Jcﬂ'l‘b"JlﬂiJ 1 %ﬂﬂigﬂﬂUﬂﬂf} UT!L'iEJUﬁ"ILﬁ%;i“L]

wazgiona AU 1091

A ) = o o w 9/ 7 o
2. WonadeszantnmvesunGouduSogy uazdannldidu luaunasindmua

Tudu
= 9 1 Y = a_d
anRregFouaen s HunGouduSegl

o = =1 a @ - a_do
wadugninumsGouseanindnmimendimslfunGouduiogy

o e P s o
UszdAnsnmvosunBouduSegl



1.3 dszlaminmanazldsy

o ‘ =i = owa = =1 =i é o o
1. 1q1'1ﬁ"’l¢’1'=qﬂmmUummﬂuﬂguﬂmwm‘mmu 1 maﬁanymzaﬂuuwﬁuumﬁ‘ﬂ;ﬂ
ua:z@',ﬁamsﬁiuuiwq1u‘1ﬁ'ufi13’ﬂﬁnuwmwﬁnmﬁuswﬁ'{]ﬁuaﬁaﬂsm ABDATU ADIU
A @ 9 o o a v A o ¥ o
MsAndu 9 T wdunsadamuimimensaedudensd runsaeu i unemsane
szAugauAn?
* Y o o S = a o = re o
2. wlviamswannmsGoumsaeulusisislidnsdund 1 MNANTAT
UHIIMNFUTTAAYaTIATIN

3. o lumai lineaealdduinou 4 ae'ld

1.4 TENUFNTIRIL

L 24

= = ! <4 - o 3/ 3
1. ¥AMITPUNITOU (module) Muwds FomsBouisaiuieldlszneunmsGeou
msaeuasniiianFunll 1 auvdngasveaumInndonsdgRyaaensy WNsRNTIY 2550

' | P 3 4 o o 1 n’: 1 =
LL‘IJ&Lﬂ‘N 6 He UARTYANTITYUNITOU ﬂﬁtﬂﬂ‘l]ﬂi!ﬂ ‘U‘I’ILSUU’EHLSEIE‘]J WIDLNY AUaNITeU

a

T

o e e o o = & P 94 = oy oy
2. dbszanBamiveaumGendiiogdl mnobe mastnasgwi 1 unsssdulssdns
= s o & ¥ o ar o o e u’: dya [ =
vosunBouduiogl lddydnvel E/E, uozlunsitonselidmuanadt 1y 7575 Taod)
fudoauuld + 5% dis E, ilunziuumdseosns 75 venzuuyninsenunanIsiny
' [] 3
uniSou E, dunzuuumasdosas 75 vowzmnamnnlizdiuaveailedugamsduiiy
o = a o v
fenssnluumGeudiSeglunazya
w a = 2 o PR T S )
3. WadugnEMeMsiaen mnods AvesnisiannlumsSeusd dldnnmsdnu
kA NTE Y AIuUnoaevd ey lasldah - s nazazuuundaS oudosganiy
AzuuufoNFsueslduddyn et
Aﬂid T b = a o =5 Y R o e e
4. wandniidemsliunsauduiagl mneds anmanuidatnfafiidenany
=S, o o a g 45 8 J o 9} ar
vewnisoud s sgtiaiiuludnuiion Aensse uwumamen jiliwumsade uazdnyes

a v
MILIgUy

5. nuudszdiumuesnowiSau nagndauFeu muwis nuunacenianadugninig

=]
Iy



1.5 YdUIUAUYDINTIIVY

1. Usz1105 uasngualeda

tspnnsilitumside TAun inAmnveswvminenduadgRyaans iAo

Tumuinmenaas Wdlasdnur 2549

1 o ] 4 -3 8/ 1 o = a o o
nguiieeanlilumside 1Aun dnfnwumiinodossigiiyaaens

b

=

¥ ¥ v
ﬁ1m13“ﬂ1lﬂﬁ %uﬂ'ﬂ 2 1Lﬁ$3ﬂﬂ1ﬁ1ﬂﬂ;ﬂ'ﬁﬂ'}“15 %H?Jﬂ ﬂﬂ'ﬁﬁﬂ‘kn 2549 511]'!1] 38 AY
vy A
2, YIHUANHUIHDH

- 4 v 2 dow X = o o A o 2
gansEoumsaeuiadduillfidomlusnedndfiamsinduadl 1 Fuilu
SWIMMUNANGATINGINaaTiuga WMIINg YA RYaTIATIN WATANT IS 2550
1 -] t o v
Uszneudie unGoudisegyl uazgilonsd@ousisay 1w 6 ga Tdun
1) umh
o wa y o
2) 1URiiAns Goe m1ilulamsa
3) Ufuams Fes Tusdu
4) UPians e dia
5) Ufifan1s Gae nsaiIndon

6) Ufians Soa ouland

3, nm#l%‘lumﬁ%’antjnﬁmtha
madoudi 1 Imsfnw 2549
4. Faunlsilums3s
1. daulsasz 1Run msldunSouduiogdluneinlfianisduai 1

n,r', & L} a wey A " P ) & < o wa & o a
vianua 6 ga Ao umh Yfidmaesns lulamse AfianmsSealilsau dfiansiEedne

UfuansiSesnsaiingdn uazdfifmaseusuly)



2. dawalseny 1dun
o aa = o cf
1) Yszdninmvesumsouduiagy
2) HadugnINIMsisou

3) wandvenindnuiildounoudiSeg
1.6 TuAFIUNMIITY

1. unSouduSeguiilse@ninmaminadiinasg 75/ 75

o o o o a ar ey H 1
2. dansldunSouduogy dnftnuniinedugnimensBougliunnneunsnaaes

o _ o )

TdumSouduSpl etrafivedwamuadansedu 0.0s

1
S ) s

3. wandvesdndnuiifdeunGoudisezinaya ogluszdud (3.50 - 4.49)



a
unn 2

o g/

a = av -
HHINA NHHL HasHISTUNYIVDY

¥
7=

=Y u’/’ = U=aw 3/ aa o o= 3t & é:, o qs
Tun1s3dunsell F3eldfnunenarsuazaniifonifoadoaiteduiugunsisely

swazBvedsne Uil
2.1 ﬂﬁt’(’é]‘lﬂlﬂﬂﬂﬁﬁﬂﬁ (Laboratory approach)

“ wm <5 Sy by - 4 3 =
nsaounlfiams iinguseasrndesmiliussg 2 dszms Ao MITIUIINAUR

\-3

o

a wa 3 9 w e o L 9 ot
“LI{]‘]JG]ﬂ']S LLﬁtﬂ"l'iL"Uﬂi]ﬂ‘i%‘U’)L[ﬂ’l'iLﬂ']ZLlﬁ’Nﬁ'lﬂ'ﬂiJ';;ﬂ'li]ﬂﬁﬂ?ﬂﬁﬂ?ﬂﬁﬂ‘i Wﬁiﬂq‘ljizﬂﬂﬂﬂlﬂu
-

b
o @ A

1 a 4 A [ 3 L @ e
ﬁﬂ’J'llJ’ET1ﬂiLIW‘Llj;’m(ﬂ'E]ﬂ'l‘i&ﬂﬂﬂﬁf’f@ﬂ’ﬂ’ltl"lﬁﬁﬁﬂil‘fjHBEJNEN AU ﬂ'l‘i%'iﬂuﬂ'lﬂﬂi‘]‘ljﬂﬂ’ii"\]\‘l!ﬂu

¥

e ) ar ¥ o ¥ 4 J 3 o o g 3 a1 @ =)
Temaiafigadmivldindnuudrladest! Dimaraddny 9 A ldisdaiinsiannmsGoy
= o g 2 a2 Y ]
msaeu mmdumsiSoumsaeuiinfunszinums desindszmsfinte anufnuas
1 1 [ 3
WuIROMIMIAK 9 legunueyn q fu TBasuiisnininonmsmariin WG ousud 1@
1 v r ]
lunmiiviwdndu de maseuidowiunssumsmsimaasnnd Ysznsiioes dumson
I = o i = = ar o o
WigGon Andhy sindu wazudlapndu WelWdSoumfonfiszivamumsalluilogume
p X 1 =1 o e
auna ldeeneditszAntnm

] L2 ar @ = ' 1 1
hluud ey (dwdnuel  Reuausy, 2543) nd1at 1ABDUYBINIANY1 TNy

¥ o 3 o Y o =& FW 1 Y e Yo o A ' o 9
”lﬂmumﬂmmg 'E’Nﬂﬂ?'li\l_"i’ﬂﬂ’lﬂcl ﬂ‘}JﬁJ@Q"H\iﬂJHHUSﬂULLﬁ? ?ﬁﬂTﬁ‘H’lﬂ"ﬂiJ‘iﬁTﬂﬁUJENﬂ’]'IENﬂﬂ'NlJE

UHIFR

~

w a o g aa P
mind wand1 2523) 1lHdeAan mImeunvylFiamsiduiinsaeuiidGou

)

|.15u-= =Y - ﬂ = 4 Y- Irls!
AlFrunMagiamse dumsisunnlszaumsalass dnSouldnanealfiia wrzm

o o

foya Auniims uasnrzuaumsdaeaues msmeunuLlfiAmsildavard ey Ao ¥ iaa

v
3

unseifidlugdsssy dmsemiuiindoya fnpznsanumsmainomandianuming oy

q

&

o 1

[} = o e oo o w oA =4 = Iy o P
HNIZN ﬁﬂLﬁiNﬂ{]ﬂle‘lﬁ uﬂliU‘L!LﬁUHGﬂlJﬂTISJﬁ'lllﬁﬂﬂ'\‘llﬁiﬂﬂ’J']iJﬂﬂﬁ%JNﬁi‘iﬂ AU

g Y o A = =1 3 = o waa = [T o ]
myreundagissudiugudnaig uniseuiimii lumsy§iafanssufiageuouus 13 gutihg

mifuwy ng qos Jeyadaomues agdludiadonsSou wushuardnnsnnuazainly

¥
Y ar =

L4 y 9/ 1 a wa
uaz a1iad wand1 TAaylgudwesmsasunuul §iims 14e el



1 Y ar a g A'i 3 ) = Y o
1. mu“lﬂummummaﬁqﬂmmmu NAVHAUIMIUASANTUAAN T NTITA

Tumsminszuaumsiazisnsa q

] r ¥
2. mnnansuflfiaese mldRedersluFeniu  danud e g oust

=

wltAannumuisalunsaw TeanisGoud

o

3/ e o ] =
3. @mefluquﬁﬂmq AITEUNININTIUAADALIN

a

Vo

4. maGuunlfiamsi g oulims unSon v ldESouflnandiiadoian

U

: i R MinSouda $rlfiRanwunsriededu
5. Walemalumsiilaymse q intiinGouda $11%Rann

Tunsudilan

£

gty Wisna (2523) ldmruedefvaiimsaeunuuilfiiants 13nadl

L vinFeuauloma 18idedie o daeamms
2. maGeuuuuglsssuhlguwsssy warasBoulasmsnsin

=

b A%a! o Yo 3 v a W
LiUuwﬂmuamwﬂﬂ‘mmumu HAZTNNTOAHWUANUDIT IR ULD I

[
e e

=i ==Y

IFRINEM asa:“lummmmmwnwﬁummﬁﬁ]uswmﬂa mﬂmﬂmmmmauu

b
e

Tumuo s

5. is Uuﬂswmua‘mﬂmmvuamﬂaaummmﬂumawﬂaaqgﬂuﬂau

ilodiFounanawdnlszaunadisoildindalalunsSeu

s
o

Q

&
7. ASvusz1Ede Idnasaundadin mzazdeaiinsosiionioTan

4

8. Ai3 aumﬂmuemwmmsaa"lﬂﬂ"naﬂmﬂmsLiuuﬂgumma
=4 =4
2.2 YAMSGEUMTADU 1301NgA (Module)

1. ﬂ?]ilﬁil]ﬂ‘l!ﬂd“lg’ﬂﬂ"liﬁﬂuiﬂiﬁﬂu

guAY uazAmL (Houston and others, 1972) agildnvaivvosunGouluga

s [

9 = I= o o 9 Y~ o w =
i inGouTugadhuumSouddplniuddGouduidy fyay mnedaeuiiunsdou

k')

TWYAAAMUA T A NTOYOWARZIYAAD gﬁaﬂﬁﬁmnﬁu%’mummmﬂ,ﬂ pazaiuANIZUIUN
<« 5
v U (Lawrence, 1973) 1 IMAmMINGu0AN1530umsasy wioluga
4

AL T P J o o Iy ,3 d’t 3ot @ oy ¥ W v
f1e Hu'mm'mﬂunmuamﬁuumelum ﬁ‘i"l\‘ﬁjumﬂ(lﬂﬂﬁﬂuhlmﬁﬂuﬂ'JUGI')L'ENll’lﬂﬂTH]t‘I‘HﬂE

4 =i : ’ 4 1 1 &
lugailszneuday demsiSou uaznszuiumsizawnonioss e laedanils



& o ]
WITAU UazANz (Parson and others, 1976) HANUMIIET unSouluga
P e oA =l & - 4 3 v [}
ﬁ]uum‘suunumsuuam13aL‘ifmLsaﬂmsmﬁuq"lﬁmummmammxmnmummmmm
9 - rogdy g
YOIRU ﬂﬂfmﬁumﬂuiwuﬂﬂammﬂuﬂqnﬂ"lﬂ
o ' af ] = -8
MWet Yayane (2530) Tagilin yamsSoumsaou wuefs mIrtawmy
= 4 [} ] Y . 4 <
msssumsaouyeng laelidemsaoun g saudy (Mulimedia approach) eadiatlszaunisal

T =

o o 4 J T dy i
tunsSeoniliund@snamgalszaadiondd Taomsiaded 4 marii 3iluga niendo
e lddGsuuazdaou 1814 lunsSoumsou

o1 o = @ o ¥y 3 3 =
wlls dnuidwiia (2528) laldaumne133n yanisGeunisaou
= ' ~ o d o S | ¥ ¥ <4 P
ninens wuensseumsaeud g ludues alidEoudou8deaues Falugamadou
] ~ 7w as ¥ 1o ‘f] Y = Y ¥ A
Msdeunil q sxinnuany sl ludrveadues geulidniludoslufauduadnniisusn
luyamsiFrumsaenudasyavzildunzin g anng msnaaeufouMsion wagmsnarey

MAINITLE 8

=y

YA deenan (Haw Muae uazawe, 2543) Idnanagli ganisaey

A e ¥ = A & a ar o

HUAITITIENY Lﬂuﬂgﬂﬁaﬂsmumaammu"hamaaﬂui:wTﬂﬂﬂmauﬂﬂmﬂuﬁawan TngUszasd

VOIYAMIADUUVVYIT0 tHommusyAnEmmmsaeuuidaounuuussotefisr vy
4 9w :ﬂ A S ﬁ v o c 4 Yya

Wemmszlunsussnelidanudiuglsssuidy Smneveduswudunoy Mg o

9 éi; -:i ' = ey d'i ] r 9 9
L‘iJﬂ%LHE]WWVI‘US'iEHHE}UNﬂ ullJLﬂﬂﬂ'I’iL‘U@‘H‘l«l'lﬂﬂ'ﬂﬂ'l'iﬁﬂj'i'itﬂﬂ HOouUWeUBeAY Loy

sznda narlumsaou

NAU wIganing Gl nues wazame, 2543) 18¥RMLMLIBVRIYR
1A 24 ' o et o A g o
MITOUULBAGUNINTTY A utomsdeuduieglddnmsdaszundolszavd 19 lunslsznau
enssungu finmdday fo Holdmsseunmsaouiidszd@niam do $wlunsaenen
& Y e T < Y =t = v Y
iz wiunsmeuiivadFoudiugudnms ahwssmneialunsGond uas 1aeu

HNURg

Fouan  Winud (A mues uazamy, 2543) 18na119 FANIIAOU

¥ 3=t

A o o £ 4 = Y ' 9 A
515uﬂﬂ'ﬁ LﬁuﬁﬂﬁﬂﬂﬂﬂﬂwmuﬁwulwaiﬁﬁliUUﬁﬂHWQ'Jtlﬁum\ﬁnﬂilﬁaQﬂ?’m?ﬂuzﬂm@iﬁﬂﬂN 9

Cd 3 o o ¥ W Ya F i) 3 ' - K o v @
Tuanmnisal uazanmaadeniiin WG suldEous nazlnsasrym i as oo 1dudy

a at

= a

81 = [ a Vo o [ =1 34 o o = o o
Vlﬁi'll]ﬂﬁ]ﬂi5H@U13ﬂﬁ$ﬂ'ﬂﬂﬁ§fm\3 llﬂﬁﬂﬂ'lﬂ‘ﬁihﬂuﬂ'.l\iﬂ uazllﬂ‘inﬂixﬁ“um‘smmﬂumm’dmi]

HanARNA 1NN



o, =}
2. ﬂ]iﬂﬂﬂ‘izﬂﬂ]iﬁﬂuﬂ'ﬁﬂau
: ¥ = =1
TupsulunisadgansTounsaauMULHLIW) ¥50 Chulalongkorn
University Plan for Multimedia Instruction Package EIEAL 911 CHULA PLAN é}ﬁﬁﬂ?g{u
= a ar 4 =3 ]
FTUUMIHAR 7D PAAT191T0 AT.H0098 WIHNNA (1N Muad uasanz, 2543) wyaiy
¥ ¥ v
fuaoudify 10 44 A9l
q‘; t=i o [} d%’ I's o =
Ui 1 mshmuananydlenlszaunisal s muaiuruiaian
=y P
wiaysanmsdlunnuanInensaufrumesy
- r ¥
YU 2 Amuandlsmsaou wdadev dveeniluniienisasy las
Af = P gt ] ¥ e = W & o | & 3
tsznaiiominiegldngannsoniemeanimdunins ould Tunilsdlant vSenilans 4 ay

1—2 %219

e

]
=

Uil 3 Mvuaiaes JrouszAssuamesd lumsaouunazviioy Al

2

¢ 1ya o o A 1 '
YssrumseiundiSeuos Isthe udadmuaiaGesesauniiunionisaondos
o - o w o w o L% oo :3 3
dun 4 dvuau Twimiuagndnms ulwimivazndnnisidmuaivazdes
Y oo ' o A a o 7o ¥ A
apanapaRurIBuaziisos lagagtsiuuuifa mszuazndnmnasididg 1y oy
o dy EY ¥ at
wuamummuaiiem drenndoaiu
o o s o < q 9 Y o oa A s o o
Wi 5 Awmuadnguizasd WaeandesduiaGeslaod muailuingilszasd
o ' = o ¢ a o Ay o = = Y &
o wdRalsuduiagilsyadiFmgAnssuiidesdinurinsnldounginssn Pnnass
:o si 3 a =5 3t 9 o ooy =y
Tuhn 6 fmuaninssumsisou Maeanaeanuingilszaamdangans sy
& = 4 = P 1 P
Fuzdumamamsiienuaznisnaniensaoy “FinssunsBon: mnoia fnssumnedied

= PN 1 ' @ P o o =y s 1
L'ifJu‘t];]‘Uﬁ B DTEFDIULATAND AR ﬁsumw MNTNADIIVENFTRT RN 1R

> ]
[ |

o =Y 9 = P ar Ea=Y =
wun 7 Mmuanuuszdiuse asnlszifiusalinieinglssaenFangAngsu

e

= o 4 1 o t = =) v oA
Taslduuumarevdunust Weldfaounsiui wdmaiuinisuniEoudoouds insou

1 . ¥
TanlasunganssumsBouianiaglszaadiaalinio la

o

ev; ] = 4 4 e o 4
Tuhl 8 enuaznaaieomsasy Jag ginsel nagitnishngld Aelude

@l

g ‘: Al a oA ] o A 5 o A ' 3 9 ) '
ATTIUVNTU LONAA TN ITDULUADSH UIDINAD ﬂﬁ]ﬂﬁﬂﬂjﬁﬁQUEWﬁ'}uuul?lﬁuﬁllﬁﬂﬂl&

lunaosimson Mnewit lunaas il se@ninm

L4 1
oS

Tuh 9 vulszininmganiseewdelseiudgansasuinadaliui
=oe LT 9 o’é’ o =R A ar ar =4 (Y
Ussd@ninmlumsaon dafeezdesdimumnunidu Tasdidedandnnsian msGoudiy

A ¥ at = 9 A ar u‘: o o 3
ﬂ‘i::'lJ’J‘LJﬂ'I‘ilWﬂ‘h”?lEJTYEﬂ’lilﬂﬁﬂ‘l\le]ﬂﬂ‘iﬁu‘il@x‘lﬁjliUuU‘iSQHEI AIUU ATINTHUAINUNIZAD



o w o 0 o b s A

Ailefls “nszuaums” waz “wadns” lasdmuaduaviludesazvosnsuuumaoiiauiy
o '

E/E, minagovdszd@ntnwAosduiiums 3 duaou fe uuu@ed (1:1) wuungy (1: 10)

UazNIATUIN (1:100)

=

::' @ Py PR = =y a
Fuhn 10 mylwgemaaeu yamsaoud WUTul wazilsednt e

Y 1Y v b4 1 v ] ¥

idsld Sdumoumslddst fe duil 1 Buwwumameuneufou ui 2 TiniudridunSen
3 1 3 & 1 E ¥ 1

Jui 3 Tudlszaounenssumsiien Sun 4 duagilkanmsaeu wazdun 5 Huwunagoy

nauou
oy c;. d'. 1/
3. VYNNG IVD

glaassne Jnsga wezaudu q (2543) TRadeygansisounsasuding
P a = 4 =t
i1 Laboratory approach ttazWnpznszasumsmainamans lasadsganissounsaoy
a 1
14 9 lonasandestundngaidoniusrdy wnsAnny 2543 TuneSandadnenialil |

oWl 2 JguansEaineninhl 1 sasd§iEnstineniall 2 dszannshanundiy

¥ ¥
=

dnfneaaTuady $aunedu 880 AU LUUUHUNITIRER1Y A Pretest - Postiest Design
as = o o o o R =g
Taglfunuiaeand mshnswideyaldhlsuniuduiogl Spss for Window 98 Han1s3se

Wyl dnfAnuraiu A SeandnddeganisSounsaoulunn o d wu Seadsyad

a

3/
yougAnsiTaunIaow Wowidany wasiilMifiansfouiedildanufauanvana was

£

[V N VI e v 2 A ] = =y
Walemalvldiniesiionaassediuaun asiSoumsaoulasldyanisSounamoniiniy

Vs = =t

& grey o oo - 4 =
m‘sﬂg‘uﬂm'mﬂamwﬂwmwumﬂmmﬂui’ UNAHEAISVUIUNMITMIINGIMIEATUDSUAINY

a

FL
=

e lumslimToalegaliuetaiiveddamaadilusedy P < o1

al

= =)

Uszn @oudenszga 2540) T35S sudfvuradugnimamsSouluin

13l 1 SeansTiasisiaees Idfhaszianse sinasaeulaoldunGouTuaa uas
= = qs.: dyd o A 3 & o = A - o
nsdeulnd msivaialiliyasrasdideaduaslsziniamuni ouluga Sos madage

[d
w3 Ihnszuaase Tudamaes Tdih 1 awmdngasilsemaiodnsinTwdugs wnsdnge
2540 1131918 WA EY waznlfsufovmadugniniamsGeussrianisaeulaslsy
= L = d'l F=l z:i Bh o oar 9 1 =1 c{s}-::.q- 9/ r:‘i?j o
wnisou lugadumsaeuilad insediof 14 Tumside TRun uniSouTugandisvadsiiu Smay
6 UNISEY uazuDUMATaUNATUGNINNMIE oL Tasnaaoatulndnunseainlsenatniag
Ed it ]

INFNFugs Fuilh 1 aeundngavddds Tnodomatinguanasiii nsnaasamn

Y ¥ 1
UszdnsamuesmiFouluga Audumadu 3 Fuseu e Jui 1 invBouluganaaoedy



-10-

= a o ﬂi 9 o 9 :: 4:;. as e c
a1 S 1 A dwei ldunSulgwdle Ui 2 neassdutinfny $wou 6 au
o duwy w yyg o= & A & od v w2 .
diwan uliudand lvdnasmils duit 3 nasssmaauinduinday $au 20 au
a W P 9 o o a oo ~ o n’:‘ = o = = =
Weyain ldndmnsinlszdninmusawmGouluga ndsmiv SesdudumslSoudiou
o I~ =4 y = 's 1 a ' a
HAFUNENMIE oTRIN I IRz e Ifhinszuanss szudhaindnungunanes S
20 au AGsunnmsaoulasldimBSouTugadindnmnduaiugy S 20 Ay HEoun
=y = e v = d' 9 dy =1 o oo & 1
msaeulnd wamsidulnng i unSeuluganadeiuiiss@ninm 85.65/84.75 daganin
{ s =] o r 1 o "
nasififvua naskodugninmamsGouvenindnuingunassaganinindnuinguatuny
pU M AgN e aANTZAY 0.01

o s 4 Yo 0 o ~ o o = a & A
AU AU (2542) "lmimmiwmumm‘wuﬁmilgﬂwnwmmﬁm 1393

i

3
o a Lt

“mM39MIT” wazmIfTouisusadugninemMT oue ninG ouduisoufnu i 2 AGeu

) o o o e a aoa n’j 3 Y o A
TasunGoudusegunuiseuTasmsaouilnd msitoaseililiagiszasdiie

q

= o @ = & o oo 4
1. ﬁgTGUﬂlﬁﬂuﬁ115ﬂgﬂ?‘m?ﬂﬂ"lﬂ"]ﬁﬂi NI 3 203 l?ﬂﬂ “TMI0IMITT

¥ 1
FmsuruITsoudnuta 2
=1 =i o CA‘. =4 s = :{d 9/ f=
2. alSsuneunadugninansssuvosdnE euhs oulas i duns oy
=] oy S o a a o e 4’ o w
dwivgliunG ey TnedsaeulnaludmnInnmand svada 2 203 Gas “asens” dmsy
El v

¥

aar o A ok aw & .
M3IsuRTatldunsIdenmaans lao B uuUUHUNIMARBALUY Nonrandomized
Pretest — Posttest Controlled Group Design nqu@10814 launA wnisouszaudsoudnula 2
Tumanisfnuit 1 Jnnfion 2541 TaSeuaaland wineny asuasinfnm nzammunLAg
$1wau 80 AL W lAINMS@eninGou 2 Yies 90 13 es fAlidumdy manudsauunnig
uagdulszd@nianuulsiulndfosdumnniiqe uazdunainuiingudtediuiiungunansa
. ’ ¥ ¥ A M g ow aw ¥ =
HATARUAIVAN AGUAL 1 HO9 weay 40 au wivelenldlumsive 1dun uniseu
o o =1 - 4 o a = =4 = '
dusagiliavinewnand wvumagouanadugninieamisSey msdnsizddeya ldun
= A = o o o = = o =y s
nmsnidszaniamunsouduiegd aunus 9090 wWisusunadugninouuaznds
= a o Y 1 ~ =1 =1
unisoudusegy laoly - test DU Dependent samples nagnIsMIAMRAY msfsoudion
ar = Pt o PR 9/ o o_d @ e ot = L=y
HadugnInemIGouveninGounsou lasldunSoudusagldunG oulaeitasuting luin
= ' o o o q’j Y ea e 9/
Temnaas Gee msommsdmiuszduduisondouili 2 Taold (- test 4UY Independent
samples 1131 Gain score szndlngunaaseiunguAILgN HAMSsITE WU
=y o o Y = a A’i = o
L unFeudinInImemans 389 “m158mM15” HUszantnim
93.32/92.32



-11 -

as = = o A W o o .é’
2, Hﬂﬁilt]ﬂ‘ﬁﬂ]%ﬂ’lil‘iﬂuﬂlﬂ\‘mmiUU‘Hﬁﬁﬁﬂ’l«!ﬂﬂﬁ&ﬂﬁ“i%iﬂﬁlﬁlﬂ

o

sonivdeddamaatanseay 0.01

u

3. WaduanE N s ouveninGoudissendny 13 o AGouTauld
unieudiEoglinTnernand 2 203 Soe “msemis A3 SvatretugeniiSouTaeii
aounfedsiiivd1fynisadansedy 001

una Iatiad (McDonald, 1971) "lﬁﬁwmiﬁﬂyﬁ'%'mﬁamwaaumaﬁm}w%{
nuMsEoL uazanane i aoulaldyamassunsaoudelss auieGondioa woe sy
’j‘ﬁ'ﬂammu‘ﬁSﬁuﬂnﬁi%’ﬂ1suismmmv@ﬁﬂ?18114?6151ﬂ1y154ﬂqy HANIIIVEWU 1 1nfnYA
msUuTﬂUi%@ﬂﬁ!,ﬁUumsﬁauﬁaﬂswamwmuumamum uwaﬁmmmmvmmmmmw
navRdeLLUYLTTNBLasBRs 0

ABAR (Caucc, 1971) TaAnymBSoudvumadugnintenGonluSnisaoy
Wa'ly Tasmsapuuuuussneonlse (Lecture - Discussion) fumisaou TaaldyanisGo
mIreunINngumIetinfnyFnang 82 au ualummenes 2 dala waﬂimgm
pmmltrmimaﬂmsUumamnﬁﬂymmmﬂammnmNﬂuama“lliﬁﬁ’aﬁmmmmam ¥InNIITun
sz“l,mwu:11m'sziﬂuiﬂa“lﬂmﬂﬂmmuﬂ’lsaauuu Unfnyiiivase Tunmsfinyiminaudly
mam'mwmnﬂNﬂmmaﬁammumamﬂ anlse ndsldmenue i gansGounisaou
AR umEnmsiesdy wiedimeg (Introduction) SlwmNmau'ﬂauﬂammmwmﬂmammﬂu
Lmvneuwmmm MRINIsUNTTS oL A5 ummsmmﬂummiimm 7 wiodhladdad
Fou3lufenssundy 9 oy ﬂmﬁMwlumﬁmmmmmmsﬂ”ﬁumwaﬁmms S
ETGEFTIER (Rcmforcemem) AnasimgaelumsEoudan oy WdGouinansSonsiud

Sni (Righy, 1974) ‘lﬂﬁﬂuuﬂ;tmmtmﬂﬁﬁﬂﬂﬂﬂ%ﬂﬂﬁﬁ%mmeu
wuvRsnTsuAuMseoulnd lums souiuiaa luuminesuisuny HAMIIDIWUIY mMTaou
TavldyamisiSoumsrornuuinssusumad amsaauiiedeld uas vunsa [dnadnd

MIaauLULUNd naoaiy ﬁﬂﬁﬂmﬁmmﬁﬁﬁmawﬂmiﬂumsﬁammuﬁﬂﬂﬁu

P

4 1 e
UI0IaY (Brawley, 1975) 1d3tmpeasuilse £ANBNMWYBIYANTSoUMT oY

a =1 at

wuueyss ﬁmwE]imﬁau°lumiuaﬂnmmmvmmﬁﬂum TaoadesgansiSounisany

1 12 g damihmsGen 15 5y sans3sennd naunAaeiiazmAngInd

NRUAIUAY



-12 -

13
a @ o

L) 3
nnmsAnywanis Weihridesianolunazaslseme weagy1Adsh
n

1. munsaigamsGoumsaeu lilmewannmsSoumsaauld

o q 9§ 2 W\ oY a i 9 e - o ae
2. MlAdEsuFond B oaues mawdufenssuiidisounsdol i
3. iluRnssumsBoumsaeudionszuiunsudilym

1 9/ =1 o e q' cg
4. srwlimsaeussengiidsz@ninmbiu

a 9 ar qd = 5
5. 7'1'1114Naﬁﬂi}ﬂﬁﬂﬁﬂﬁl‘iﬂl‘lq&‘ﬂu



UNA 3

) [ oo
AHANUHUNITIVY

Qs

= =y el
3.1 SziauslvY

L aduganmsEsumsasy wianglemsdiouswnu 6 an
2. ATIRADURUNW LaLnATOUYsTENTn MBI MITouNsdou

oo as Ls r
3. apdwans 3t wazouswnuntiuauysel uaziroins

3.2 309ien T lumsIe

L. ¥aMIiSeUMsaou
2. HUUHBUNIUIAIIAAEA

= 3 s = o o as o =
3. wpsgiuaumenow uazndims HunSvudiSsyl wuumeaouianadugni

N1IMITIS )
v A A
3.3 NMIsaT1fI09ue

L. a51gansiSoumsaoy

3 3
maegansEoumsaon TTusaufall

e

[ 1 5
1) Anuenmsuazandionifodes derhmazddauduiiugiuninda
s o = =
TunsadunSouduieg asvasuaunmanIunSoy aaenty s1eauNamsie
= o AT :
2) UAIEHIDM
e o Yo w ¥ A = o s = = a
givelainindeidoslunedndfuanisdunll 1 awndngas
¥
IRy wnseng e 2550 ndaiuuganisifoumsaenldiaiua
= 1 4 o1 s o = ~t
6 YA YANsITEUNIAeuAnzyalsTneumuNEud UGl wazgianisdeusioau

9 q

<1 = e o ar
‘i’lUflztElElﬂ‘UfNUVlliquf"llﬁ)g‘ﬂ HETAIRIRNI919 3.1



-14 -

d'l = ] = =y o, Ay =] =i
Mmag 3.1 ﬁﬂﬂﬂ!‘iﬂuﬂ1!‘ii}§1ﬂu‘§1ﬂ’w1ﬂg]‘ljﬂﬂ"l‘i‘li’llﬂu 1

o W dl oy a o
aaun unisauduiagy

Lo umi

o gy y o

2. | Uguans fes aslulaasa

3. [giians Geq Talséy

4. | Jjiams 15eq Gwa

5. | Uipiams Fes nsailnddn

6. | Uguams Soe teulad

o & =1 =] F a are 1
3) dndunsaiunSendrSogudazgalugivesumifians 18un

1 unn

oR
2
=h.

aoud 1 vvindes
. 5 = ¥ o
AASIN 1.1 STULAITHIAU tazmswainivios
{ ey c:; o o W o
MINAaeIN L1.1 auiaveansanziimitdsas
d’ arey @ 5’:4.' FU T 1 ar
mMsnAaedn 1.1.2 manadevumniavosivives Anudududia q fu
1 (=Y o = d
aoun 2 masiaalainsalndfunisdmszH
AIASIN 2.1 NIINAADY
N1INAReIN 2.1.1 asAnmtanlnafunsganiunaIvesTsazaly
Tus luvlueaug

MINATANA 2.1.2 MIad1ensvlinasgIu wasmsmmau iy

YBIET DL IWAIDE
y = esem Y &
¥ah 2 dgiamasesnsivlamsa

= q'; I'd

Anssy 111 Anwiiassadena ldvesms Tulamsa
AINTTN 1.1.2 ADUAIDN

= o, o g =
190551 1.2.1 Minaaasdinanzns 1y lamsmFanunin

MINAaBIn 1.2.1.1 msnaaeuludy



-15-

nsnAaeeit 1.2.1.2 msnaaeyluuea

MINAaesf 1.2.1.3 Asnaderaievi

M1INARBAR 1.2.1.4 MINATBUILILANS

N15MARBIR 12.1.5 MmInaaeiing Tud

msneasi 1.2.1.6 minazeuleTefy

MIneaeeil 1.2.1.7 msiAananTow lau

AsNAaeefl 1.2.1.8 msusnuarmsiasieiadlulonsn §103i
Tasuilnasduvunsray

= o & fea @ 1
AwngTy 1.3.1 maamsenlsuung Inaluilaaiz uazlumsdedis

yan 3 Yguanissaalalsiu

AIN3IU 2.1.1 Msnaadins1ed I sAudsnomn v
manaandit 2.1.1.1 Ufnsminleadu
msnaneaii 2.1.12 YA lugin
manaaosdt 2.1.1.3 U5ASvuaulnlysmdn
mananesdt 2.1.1.4 YiATIaanG
msnaaosi 2,115 UFAT TuTasysa e

AT 22,1 MInaasanisanaznaulisdu

MInaasai 2.2.1.1 maanazneulsdaunsale ludidnnsn

%

MINAADIN 2.2.1.2 mianaznouldsaudlousuleossuidideu

MINaaedn 2.2.1.3 mianaznoullsauaveyyalanzmin
NINIsu 2.3.1 manaaswonlls@ulasds laue lage

Ainssy 2.4.0 msanszduinallsing03t lugsa

Qs

= d‘l ooy
4 dgUanmasesana

=n.

%A

A9N33Y 3.1.1 AMSNARDY
1 [T =] &
1INAADIN 3.1.1.1 MIAAAaRAINNAA AT DY
P o d o aa
1NAAIN 3.1.1.2 MIUENUAZAIS AT IZHYUAYRARAd 8 TLC

= o doa o
NANTIY 3.2.1 NTINANDIUATISHANALEIRUNTH



-16 -

MINAanN 3.2.1.2 minaaeunnu idudivesania
MInaaedd 3.2.1.3 minagouweseonlad

A9NT5Y 3.3.1 MINUAVTZHOURATY

QA

5 UfiianisSesnsatinndon

=h.

%A

A9N350 4.1.1 m3afa DNA nindisdsauasn

AINTTU 4.2.1 MINAaeITNTIeH DNA Fanoinw
MIMAnesf 42.1.1 Mmenareutmaioenils lug
MSNARBIN 42,12 MINATOUNIIE
MINARLAT 4.2.13 mMsnageunyvloaive

AIATSY 4.3.1 MIIATEMSia DNA a5t el iiaiiiv

=h.

a0 aan A ¢
yan 6 Uianiaseusylan

=y a
A9N3SN 5.1.1 MInAnesnaTouou lalgson
= @ ar =1 o aa
A9NT3N 5.2.1 MINABLIABATNS 1O [AT
=, V=l ar g a 3 @ aa - 9/ d
NISHAABIN 52.1.1 IBMBATIANUT AT UAUVaUGAT 01715 9d2ee1 Tan]
unavoziiae
= w 1 o g
ANTIN 5.3.1 Manaagsiledendnaaon1smiauvoanulag
manaaedit 53.1.1 wamafasuulas pH uazasudue v
I = ey e o =
avilgnseris laseu lsiueavosiing

= ar q’j o = =t @
N1IINATEIN 5.3.1.2 mmummu"lcnﬂmumaumﬂﬁuﬂzw

4) anaouRmAmMvsnEouduiegl Tas
n. sesmnansodnan suniejar anivuedl ameInemanduay
malulat uInodesigiyanins ‘
Y. JoenaRTINdga M sudidina au el awinoenans
uazmaTulat um1ingideswigiyadens
5y iunGouduiagludiulzudlunudemusuuzveadnsnand
6) vhunSoudiapliviulud g Wnanesldifoniss Angaman

o ] q’.: 9} r
naensgu 7575 lasutiatly 3 dueeu ud



-17 -

o o o
n. nanedldunFoudiseplininfnsndiusoyana (1:1) Faen
¥
1w Auindnet 1 au Taonaass 3 ass Mnindnunhunae dnfinvdeu wasindnuuns
a o 3 4 as o e g b d =) = @
viwail Ididoufinasiidmua wasimsdiulyud e Tudewsmou 2549 a1 unined
SIFAQAYANINT I
g/ = o o @ o i o
v. aaeslFunGoudriSegldvindnuuiuswedy S1uaw 10 au
@ { o =, o ° = =t LY Il o o ar
Taudemindnunfiszauaailampnaziu dred lindousunasiismue uazimatSulgs
ud lvsznhadounguniay - dgunou Imsfnu 2549 o WMTINNGUTFA Y agaas 1
3 = o o G+ ar £ 1 e 1 o &
A neaosliimis sudiSagMnindmnqudandia $1uau 38 au &l
o & at o an =t o oo 1 2 = =
unfinunasiy ke idnfsuiunaeiidmue ssniadeunsagiam - qanay Smsfou
= ar w & r s o =1 a o
2549 o4 UMTINTABTIFAGWIYATINT I waMTnaaelsinga1 unGeudud vz tiilssantam
I o
annamnimua
= oa = o o
7) ManedaulszanTmmwussunSouduiegy
o a = a_ @ ° =
n. UszdAnsnwvesmBEouduiogy S womnnges E:E, Gia nuag

UBEANY, 2543)

22X/
E, = — %100
A
A a o
e  E, = YssnFnImananszuIun1s
X - ATUUUTINUBITWAIUHANI TN IUNS o
A - ATLULIANYBITINUHAN A TUNS Bl
n - Trnindn
2F/n
E, = % 100
B
¢'1 & ey ar o
e E, = UszanEnInvoIHadng
F = AZLUUT VB s siiuRDIn A 1T unis o
¢ o
dusagy
o <3 o 3 =t
B = AzluALe Ll ssEiuawe ana M IuniS oy
q
dusagy

n = Suninfnun



-18 -

nsnnaald Ao E - E, = 75:75 ladiandlsauu'ld + 5%

| 2
v, aaanutiy 1dun adevay (Percentage) ALRaY (Mean) Loy

mmwmﬁmmummgm (Standard Deviation)

2. anuunaaeuy sriivaveIna U uY R HAISHY (LuNaTeLda

HAFUGNBENIN3[EY) Tduaoumsadiededl

S e ol oo Y ar i

1) F’dfﬂﬂ'l 1ONNI ‘VIE]‘H.?] HAZIUIUVENEIURINUNTTTIT WU U ATOD
o a 3 kY ¥ o é’( 2 w o
2) ﬂ’lluuﬂﬁﬁ‘iNLL‘UUT}W?{B‘UGIMﬁﬂﬂﬂﬁf’)ﬂﬂﬂmm‘iE’N smmﬂqﬂ‘s:mmmmi

3 = ar

nanssluuanzya $u 6 e 59 120 fe Tdnwazdunalnivriadenasy 4 §udan
3) ATINABUATUATIFUNONT (content validity) Taugmsanmqgal laun
N SIMARTRIONAN  JunToie MaIrail nusinuihani s
maTulal I IMdusagRyanns iy
v, soemansInsdgqnm  sudidina madvuail ansinoraed
nazmalulad uMINeaewigAYaEInTIy

[

Ansenend 8 dammhRnsuamudaouesd oy $a35u18nn
Vinljaud el ¥imins ey

A, WA (reliability) A1ANLIAGIE  (difficulty) HAZAIBIUIT
$AN (item — total comrelation) HaZA MBI HEDATIITEY (eliability) voaLunaNey Tagld
qAsvRIRAes59IATY (Kuder Richardson) g3 KR,

T wuumageuldAminAnywminedss wigAyaTey @ain
il TR 2 $uan 15 Au uasiRfaIeTaRdmse s IR 3 Tntsfien 2548
i 35 AL saanua S0 Ay wasinsAAdendeR AT AT eAemINg uazilen
Snnesuunlifanulddedmuitinanm 100 fo fammidientetusiiiy 0.8704 fien
ANUUINBYTZNING 0.22-0.80 UMEINRTMUANBYIZNTIY 0.24 - 0.60 (RauaasluninnuIn)
Faaasiuumageuiianweniewemng Heisnneiuun ua:ﬁmmvfaﬁa"iﬁﬂlmzﬁ’uqq
WOAUAIT

4) MITIIMToYD
n. Iindmnngudedisiunmbsziiuauiestouldunsudid gl

» 3
A, dnAnsmiuuulsziivaueallioFugamsdutivins sy luumG ou



-19-

aay a o

5) adas1eden M unsnageuR AN WYBIR AL PRSI 1SS ey
o o 1 1
dusagl laun a9 (- test)
MsNABUNARUgNEN NG oUvenAny M Idnakan19TE N
= Y= v P a’t:;q’: 9 A o 8 e s o 22
tuvlsediuaueInass ou uaziousS oy wavingdld fe maems unGouduS gl Wndne

o o a

=] =4 3):-.': dy [ = oo
um'ﬁmuugm’qwuammuﬂmﬂmumaﬁnmmmu 0.05
3. HUUAOUMINIAIDAAA

o~ ar Y ] R & o @ P
fidnvandlumnnnasd sz (Rating Scale) %31 5 T2 fiv INNgA
= ° ° o °
0 1hunane ey doviiga fidnou 15 fo ey ves wa riled uazane (wa il ed
Y Yo Yo oo & = = o <
wazhnes, 2543) waz Idbuuyaeuaw lunaaeldinindnmmuiTenad S0 10 au e
v b4
Annilovluns Muazud Tyl fulya datedy

4 Qoo a a4 = <
1) mmmmmﬂawammmawmm ﬁJ’lﬂﬂ']iGlﬂ‘ULﬁJ‘U’C'T’E]Uﬂ'tli’)ﬂﬁmﬂﬂal‘]?iﬂmq’l

fal
1.00-1.49 = sedudnAn nie i
1.50 - 2.49 2 TEAUM
2.50-349 = seaviunans
3.50-4.49 - SEALR
4.50 — 5.00 = FEAVAYIN

3 ¥
g =t o e g ' =1 o o
m3adunisil desmslinumaneuianardvesdFoudamsldunsoudadan

ot Tunmaia (3.50 - 4.49)

i

2) aiREugIu ldun Aunde (Mean) uazmnandoquunmsgIy (Standard

Deviation)

3
3) osswyndioya ndswndugansi o infnnngud e otiasyay

=

@ ety = o o
Ianananinounsoudusegl

3.4 dszinsuaznaudieds

al X7 9 1 =4 o Y LYY P
dszyrnsnlFlumsise 18un UnANE I INde1si Ry agsns Nyl
=y o =
MvInnmaas luilnisdnu 2549
1 (7] t 4 & at ] LY =Y s oo =
ngudeeantslumside 1dun URANYNINNGE 1 BAY RYaaanI L auuni]

u’/’ -4 A:i Y I'd n’: =1 d' F=1 o
Fuilh 2 waznormanimsemis Suild 3 msiow 2549 $19u 38 A



UNN 4

=) W
Wan13lve

=N

HaMs 39 snInMs ISgamsis sumsaarlfiamsinduail 1 43

a

Soldimauodiy 3 g

& T

- i | o & ' i as < o
fla di 1 warRvewSounemsldunSoudiSegil dad 2 nadugninian i suvenindny1

1 = s oA =t 6 o
A 3 lszd@nFamwvesuniGeuduiogy

=y =y T f = o0 <
4.1 wanAvedisaunamsivunGesuduiozy

o Y =t e o o = o o ¥ ar
1. Lwﬂmmewmuﬂmmmﬂ zmﬂﬁumnmsﬂumn‘ﬂgﬂiuﬂmmm‘mmmmxmm

q

Wl Fawan lduaaidatsn 4.1

M 41 Aundziazma e aUHINAI IMYBINARAvo IiSauAT N IeE )

T ar d = o a
aodnglszasnvasunisauduiogy

< C.ed ' 1DANAA

uniFeuduiogy Mean S.D. ,

S aglumnan
A 1 unii 3.9737 0.5921 A
A 2 Ugiidnms o milulamse 40526 0.6128 A
gan 3 dfiienis o TlsAu 3.8158 0.5123 A
yah 4 UPiAMs 1Toa Awa 3.7368 0.4463 A
gah 5 YPuams 15ee nsatindon 3.8421 0.3695 a
gah 6 URUAMT 1309 o lml 3.6579 0.4808 ﬁ

]
~ i | s

3 = '3 o o_d L s a
Fd!: UullmﬁﬂﬂﬂﬂG\ﬂ’gﬂflﬂiszﬂqiﬂQUﬂﬁﬂuﬂ’lﬁi}?’ﬂﬂ‘ﬂqﬁ] HUAD Wli]ﬂ‘i:f‘fﬁﬂ‘ilm‘umiﬂu

0o o = w = Y 1
dusvginnyainugaeud uazdnleie



=21 -

= Aot o 3 ¥ o g @
2. wandvesditeunfideniudanuvestiuaeuluns dunSouduSogl waasds

M3 4.2
) Aﬂ' ¥ L] E; £y = T o 1
AN 42 AURASUAZAITMDEIUHNINTF IV IDAAAYBINITHUNTNAIDE 1
1 [ ::’ 9/ =% o o
aeANNTAUYeITuReHluMsIFunSauduSogl
- . RAAA
uniGeuduiagl Mean S.D. y
aglunam
yad 1 i 3.6053 0.8865 B
gai 2 U§iianis o1 i lulanse 3.7895 0.5769 A
gaf 3 Ufiiams Feq Tulsdu 3.6316 0.6334 @
gah 4 YPUFns 1Foq dna 3.8421 0.5939 A
gaf 5 UPiams Fos nsatindsn 3.8947 0.6058 a
gafi 6 Ufiidins 1509 toulmi 3.7368 0.6011 a

¥
i

= <3 =

3
! a o

. v
L 1 al

=1 c o
Soudinanindden udaauvestuneulumsldumGoudifeginnge dufe dusou

o

TumsldamGoudiiag

YynyabnuFaua



-22 -

a 9 ot et ¥ A A Y - o o o
3. lilﬂﬂﬂ'ﬂ@Qﬂﬁﬂu“i’@]?]I'Elﬂ‘]ﬂﬂ'ﬁcl"]ﬂﬂiﬂquﬂﬁluﬂ_]'iﬁl‘]fﬂﬂliﬂua'lﬁﬂzﬂ IR =R

f1919 4.3

MW 43 AunasuasmaTeuUINNAIFIMYeINARYRI S aUNguN 10819

T i A‘l =) 3 =4 o<
aslamamsliiniesialumsldunGauduosy

- .. and

uniFeuduiog Mean S.D. y

agflusnaen
AN 1 unii 3.9474 0.5670 A
= = oaay A o =
gaf 2 YJidnms Feq a5 lulamse 3.7632 0.6339 A
gaf 3 UJians Fea Tisdu 3.8158 0.6087 9
wah 4 UgURms (Geq ddia 3.5789 0.5987 A
¥ail 5 YgUams 5ea nimiianaon 3.7895 0.5769 )
ya¥i 6 Ufifants 1509 oulmd 3.6316 0.6334 A

=

3 - a1 ¥ A A = o o o A
F{“*”, ﬂuuﬁ!ﬂﬂﬁﬂﬂﬂﬂiaﬂ'}ﬁfﬂﬁi‘]ﬂﬂﬁﬂauaiuﬂ]imﬂaﬂﬁﬂﬂﬂ]“ﬂﬁUuﬂ’]ﬁﬂ?jﬂnﬂ‘];ﬂ HUABD

=4

3 =i ¥ A A =4 -] =]
E;uﬁﬂuuTamﬁhmim‘uaiuﬂ’l'i‘vlﬂam‘uammiuuﬁ”lﬁagﬂnﬂﬂgﬂtf]uam&ﬂ



-23-

4. wandvesdGouniidemwmynndamaudemmanesliumSouduS gy uaasds

AT 4.4

M 44 Aundenazmdudsannasgiuveasnnfivesdiseunguiiedia

AeANNayNIHAMNAUYRIN Al uNSauduTeg)

. | | 1waAR

vnGeuduiagd Mean S.D. y

o | aglna
yaft 1 umih 3.8421 0.5466 )
yofl 2 Ufidns des milulaase 3.6842 0.4711 A
yafi 3 UfAns des Tusiu 3.8684 0.5776 A
yaii 4 UFTRms Seq dita 3.9211 0.5873 @
¥ 5 Ufiidn1s e nsmiindsn 3.6579 0.4808 A
yofi 6 Uftidnts des touland 3.7105 0.4596 a

]
<4 [ “oid b =

o ow Py s o a
A sulinpndadenuaynmdamduiumsmaasweawnSsud S egdnnye Wude

=,

o 5 = o o o v =t
dsufiannuaynmiamiuiumnaaswesumizouduissiynyaiiuedied



-24 -

o

5. wnadvesdis suiidonsFoud TesldnnufaiasmaraveaumSoud i vzl ueasds

AT 4.5

M 45 Auadarasm A WlsBUUNAIH IV AAAAVDIYISHUNUAIDE

T = / oy =i o =3
aemanuuilaslianudanazmgravesunisauduiagl

: AR

Mean |- S.D. )

; aglunam
¥ah 1 UM 4.0263 0.6362 A
yah 2 UFiams Bes a1flulemsa 3,7895 0.5280 A
xan 3 URidns Fee Tilsdu 3.8158 0.3929 A
wai 4 UJiams Fes dna 3.7632 0.5420 A
gad 5 UPiEn1s (oa nsatindon 3.9211 0.4867 @
gan 6 Ufidns Foe o'l 3.8421 0.3695 a

=1 1 =

iy =1 el e 9/ kY ) =5 o o o &
A suiinandiiasensGend lasldanuAatazmanave iz oud s vgiynga tufo

=y

= oy | = = ] L=
AsowianmiBouionaldnrmAauazmarannunSoudusegnyadiuedied



-,

-25-

= P Mot =4 o Af =g o o e ] ar
6. mﬂﬂmmqmu‘nnmmﬁmsmmumuam‘umummumﬁﬂgﬂﬂummam 3zvy

HAZFADY LHAIAIAITIE 4.6

MIN 4.6

ANRALIO AT IMTBAVHINATH UV UIANA VB IS HUNTUA 10819

T & o dv = a o 1 o~ 1 <
mnﬁm‘immuama°m‘umumﬁﬂumm]gﬂammmam A3ZY1

nastaam
S wand
uniseudusagll Mean S.D. p
aglwnam
%A 1 Unih 3.7105 0.4596 A
gah 2 UGfiian1s Ges a1 luloase 3.6579 0.6271 @
gaf 3 Ufifams Ges TulsAu 3.7368 0.4463 A
¥ 4 URiidms Goq dvia 3.8421 0.5939 A
AN 5 URUams (Geq nsatiandon 3.6316 0.5891 A
gah 6 Ufians Goe wu 'l 3.7632 0.4309 A

a

g

d’.‘ = o o Y a p L =1 @ =
wevvosnitsudusiadnngai iiifaaumhlaldae Sanudanuy waznsedud

3/ = Mot 1 ea Qo r; =1 ]
Bt ﬂuulﬂﬂﬂﬂﬂﬂ‘ﬂﬂlﬁmi‘uWBETH'GLME]‘HWQQ‘UW?UNETMSi]?ll]ﬂﬂsb‘ﬂ U

ar

9

=

An ITMItitaue

a



-26 -

Iy 9 e Aot s élv ) s o a
7. ﬁ]ﬁﬂﬁ‘\!ﬂ@@ﬁﬂ‘u‘ﬂuﬁ'ﬂﬂ’l'I?JL‘UﬂiﬂNEHﬂ'H']‘Uﬂ\?'ﬂ“ﬁﬂ‘ﬂﬂ"llii]zﬂ HAAIANIRITNN 4.7

MY 47 Aundeuazma eleuUuInS§ NV UTANAVE S HUNGUN 1081
1 v 2;. = o o
aenNminlaluilomaesunisauduSagil

. nAAf
o 1

unisauausegy Mean S.D. ,

oglinan
yad 1 unih 37632 0.4309 ﬁ
wafl 2 Yfians Fee milulamia 3.8684 0.4748 A
yah 3 Ufuams Sea Tilsdu 3.6579 0.6271 @
gan 4 UGUANIS 1509 Gne 3.8421 0.4946 a
¥afl 5 YGuAns @Fes nseiiindon 3.6316 0.6334 A
yah 6 ULans 509 wu'lanl 3.6053 0.6406 @

A

=1 )
el

AGouleanananenm

1
= == ¥

L r

A ~ o =4 o o L] =
fiemitnauasesunSeuduSeginngadiuodiad

; - g =4 9 4 o A 9/
TatiominiweruovesumBSouduisgilnnyge 1iudo §

=1

3eU



-27 -

“ i 1 - - o g o
8. wandvesdisouiildenrmuinveuiionwesunSoud Szl uanedamang 4.8

L] L] . v a
MmN 48 AuadutazmaulsuuunaIgIuYeuInnAue S uungudloe
] d‘!’ = oo
AeANULINVBAHIMVRIUNGEUT T
e 19AAf
unisauduiagl Mean S.D. ,
- _ aglunan
, !
yan 1 umi 3.6316 0.4889 A
gaf 2 Yfiidnis Gos mileleana 3.5000 0.8929 A
yaf 3 UPiAms Gog Tulséu 3.6579 0.6689 A
yaf 4 1 iAMs Gog dia 3.6842 0.7016 A
yah 5 UPUEms o9 nsatiaadsen 3.5526 0.6450 )
yan 6 UHiams GFoq ouland 3.5789 0.6423 A
dGouiinaadnadeniunnveuiiomuswnSeuduisginnga 1iudo ASsudai

<

uniFouduseginnga lugnfunnneei ivifanudhls



-28 -

<1

= et y = o d Y
9. lﬁ]ﬂﬂﬂﬁlﬂ\?éliﬂﬂﬂﬁﬂﬂﬂ?‘luU‘l'}‘ilﬂ%iﬁﬂﬂ‘l‘“ﬂ\'lﬂﬂliﬂuﬁ‘lﬁﬁg'ﬂ LEANAIAITIe 4.9

MW 4.9 AunduazmaIudeuuuIAsFIMUBINNAYEIYSHUAT U 10EN]

T é’ =4 o
ﬂﬂﬂ?]ﬁﬂ'I’J‘llﬁ)&!u?]‘l'ﬂ‘ll@xﬁjﬂﬁﬂﬂﬁ"ll‘iﬂqﬁlll

- . and

unisevdniogy Mean S.D. ,

aglunam
m;;;]ﬁ 1 uni 3.7632 0.4309 @
yail 2 UfjtAnts Ses milylemsa 3.7368 0.4463 a
yaft 3 UFTAMI Ses Tilsiu 3.6316 0.5891 7
yafi 4 UfAns Sos dna 3.5789 0.6423 a
gaf 5 UFiens Gea nsafhndsn 3.6579 0.5825 A
¥af 6 UFiAMT Soq wu'lmd 3.6842 0.5745 A

=]

9 - a1 = s o oA P o &
aliUuul‘ﬂ@lﬂ@‘ﬂﬂﬂ6ﬂ3'|3JU'|’J"Uﬂ\3U‘ﬂﬁﬂuﬁ“5%Eﬂﬂﬂ“]éﬂ UUAS Uﬂl'ﬁﬂu’ﬂ‘]ﬁﬂzﬂnﬂﬁgﬂ

i =
UATNUITHHUISHUR



.29 -

97 =4

10. nanRvosGounfidenwenvesiminlFluunSoudiTegl uanidnss 4.10

MIN 410 AundsuazmaulauunasgiuveusanfveagiSaungudaedia

¥ s d y L= ) =]
aenNMEInvaIfn Nt lvumSauduiagl

- . AR
unouduiagl Mean S.D. ,
| | : aglunamn

A 1 Ui 3.7632 0.5420 )
yan 2 duAnis 5o milulaese 3.8160 0.5626 A
yaf 3 Yianis Geq Tilsdu 3.7368 0.5543 @
¥ah 4 Ugiams Bes dHa 3.6316 0.5891 @
¥ah 5 UHIAMS 1509 nsailadon 3.6053 0.5945 @
gaf 6 UFiiAns Goe wulad 3.8421 0.5466 @

T .
a1 o =

Yt A ] = P ¢ A ya oa o
ﬁﬁ EfHﬂJmﬂﬂﬂﬂﬂﬁaﬂ?mmﬂﬂl@QﬁWﬂﬂhf‘UﬂQU“ﬁ BUE U %Eﬂnﬂ‘gﬂ Huao Fjﬁmflll e o

o e o=t o ] =
fnnildveswnSouduSeginngs hivniduly



=30 -

a = 1 T o o 4 e = =
11. wandvesFouniidegunmmiszoeulumBoud i egni IniAen s lounGou

o d s
15931 uaAdeaITn 411

A 411 AusdauazmidubsauenasgiuveveanfivesdiSaungudiedha

1 = o o :;. o V= 7 =
aeUmwiszevluunSauduieglinldifannudlounse

dusagif
o 10ANRA
uniSeuduiag) Mean S.D. \
ogliunae
yaf 1 unih 3.7368 0.7557 A
yaft 2 UFiEms Fee milulamsa 3.8421 0.5466 &
yan 3 UfRms Foe Tlsau 3.7105 0.4596 A
yafi 4 UfiAnts doe G 3.8684 0.7041 a
yadl 5 UfiAMs Bos nsafiandsn 3.8158 0.6914 A
yafl 6 Uy doe tou'lnd 3.9211 0.5873 A

= =4 aeles <1 e o @
cﬁ’muummﬂﬂ‘nﬂmagﬂmwﬂs:ﬂammumstfufrmngﬂnﬂﬂgﬂ wude gilmmalsznew

=

o s 3 ! vy a ¥ g ad &
WIUnGruTuTIgUnnyarinlviGsunan1d TeRtavy

q a



-131-

- ics vt o e o o
12. wanRveadE suiildeAnmvesuniGoud s vy diasmmannsanoudiom uumE ou

L) d ar
duiegl naaRse 4.12

MIN 412 mmdamazmausauunnsgvvadeanfvedisoungudiedgi

aafmmuvesunGauduiagnazanuannsansumaluuniSeu

dusagy
- .. | ANA
unissuauiagy Mean S.D. g
aglunani
AN 1 Unih 3.6316 0.4889 A
gai 2 Ufiians 150 arflulense 3.5263 0.6872 A
gaf 3 UPidEms Fea Tus@u 3.6842 0.4711 A
yan 4 Ufiifine Feg dna 3.7105 0.5651 A
g 5 Uiian1s o9 nIatiaafen 3.5000 0.7260 A
gad 6 Ufiians Fos oulani 3.7368 0.5543 A

W - ada 1 o = o o “ A g = o o
ﬂl Uuuﬁ}ﬂﬂﬂ'ﬂﬂﬁ@ﬂ’m’mﬂ@ﬁﬂﬂﬁﬂuﬁ“iﬂzﬂnﬂ‘lzﬂ HUAD ﬂjﬂ'lﬂﬁJ@QUﬂﬁEJUﬁ’]ﬁilzﬂ

o ¥ -y Y L W =3 o ¥
nnya M lvREouiaanud i nazdiSoumusamsnon 14



-32 -

a &1 Ha P L3 dy el o
13. wanAveadSounfdenmudledidmiedFusshnmSoud i ozl uavarwannge

v ¥
TumsUfifamuirdmomFue uaasienisg 4.13

MIN 413 AundsmazmidudeuvisnasgivvessanAvesdBuunguions
¥ 3/ o G'J 4 o é‘!’ o o o
AsAnutlamFdansednedluunSauduiagy uazanuannse

lumsdfiamumdansedruag

- .. 1wanf

unisaududez Mean |  SD. \

- aglupeun
AN 1 unth 3.6316 0.4889 A
gan 2 UPUans Ges aiiTulamsn 3.6579 0.6689 A
ah 3 Uiams Fes Tusdu 3.7105 0.5651 A
A 4 UiRnms Goa diia 3.7895 0.7036 A
yan 5 UfUAnIs Gee nsalladen 3.6579 0.4808 A
gai 6 Ufifions 15oe woulyd 3.7632 0.5897 A

=

M s ada o & oA o A s o d L Y T 4
ﬂl‘iUumi]ﬂﬂmﬂﬂﬂElﬂ1?(51'14’if)ﬂWLLilwadijmitiuﬁ‘lliilgﬂ‘lqﬂ‘]gﬂ HUAD ST IHTON WL

= ] o ) ' o wa
voumisouduivgUnnga i IS 101800 uazannsod §iia 144



-33 -

o = 4 - o s o a
14. wandvesdFouiiinenafismusveumiFouduTgl uaasdamag 4.14

MIN 414 aundenazmaudsununasguvesanniveagiGuungusiiedg

o

J ﬂ.. = o £=3
AINNHTIHUAYDIUNLE Nﬂ1!§ﬂgﬂ

- wanf
ynisauduioy) - Mean S.D.
* aglwnaai
¥ 1 unih 3.6053 0.4954 A
yadi 2 Ufiams dos milulaain 3.5263 0.6467 A
gafi 3 Ufiidans Ges Tdsdu 3.6579 0.4808 A
¥aft 4 UFIRns Gos A 3.5789 0.5987 a
yafi 5 YA Fes nsafindsn 3.5263 0.6872 )
¥aft 6 YRR Ses tou'land 3.6053 0.5945 A

Y

FIEY =l cled PR =4 a o P & o =]
ﬂl‘iUuﬂl%ﬁﬂﬂﬂﬁﬁlﬂl’m'mﬂ']ﬁuﬂ“l!ﬂﬁﬂﬂlﬁﬁuﬁ‘uiﬂzﬂnﬂﬂgﬂ HUAD l’m’mﬂ'l‘}’iUﬂﬁluﬂ"l‘El_‘ifﬁ ;

4 a_ o ~ =t ] s & gr = v
vosunGoudusoplungaiinnuminzand TiuadulunSedeuiuly



-34 -

Wt

= i 1 =, =1 g 3 o
5. wanAverisounildouvulsslivauevesuniouduSez uaasdmins 4.15

MIN 415 Aundaazmdubsaunas e uInaRveisaungudaedia

1 =, ) a o
ﬂasmm.l'izmuﬂmawammmumswgﬂ

a .os - - wani
unSauduiagy | Mean S.D.
* eglyumau
¥afl 1 unh 3.8421 0.4946 A
¥afl 2 UfiiAns Foa miTylewase 3.6842 0.7016 a
yaii 3 YRS Ges Tusau 3.7632 0.5420 @
¥afi 4 Ufidns Boe Avin 3.7632 0.6339 A
¥afi 5 AR Bes nsailndan 3.8158 0.5123 A
¥ai 6 UfTAms Hoe wu'les 3.7105 0.5651 A

nﬁi‘! '

Y ~ a o - o e -
Fj‘l Uunﬁ]ﬂﬂﬂ'ﬂﬂﬂﬂll‘UUﬂi&muﬂulﬂﬁ'ﬂ@qumﬁﬂuﬁuﬁ%gﬂ"ﬂﬂﬁ!ﬂ UUAD Ltuﬂﬂﬁxujuﬂum&

= o o =t
voaunFeuduIIzlianumngaud



-35-

<
4.2 HANINATOUNATNNEN M IBEUYLNTNANY

e

2!

dnusilumsimseddoyaiudai

n = Hnindnuinguiaedig
X = ATULLIRAY

SD. = Anudisaunas gy

t = Arada

= < g = = o = s WV = o o
HamsiaTIzRYeyansufisunadugninounasvdsmsldunSouduiigues

ar

nAnbINGUAI

pg luumInede s gRyaaIng L UaARImIsIa 4.16

M8 416 Aundy Maudeanasgiu uasa ¢ vearadugnEmansSey

=] 1 ar k4 =3 o o
vouinAnyINe U naIMsIFunSauduio gl

L] a wf ﬂ1i —
unieuduiagy L n X S.D. t
naaey

¥R 1 umih fou 38 5.00 1.1150
3 45.7244%

Hiie 38 15.84 1.4982

P o aa 4 o '

gan 2 Ufiiams Fes ailulamsa QR 38 5.21 1.2116
3 45.7867*

Mo 38 16.58 2.1134

gafi 3 Ufiants See Tulsdu Nl 38 5.16 1.1974
} 57.7325%

Mg 38 15.84 2.0471

¥an 4 UfUAn1s Ses dna Aow 38 5.26 0.9777
. 60.0371%

M 38 16.24 1.8371

gah 5 UFiiams 5o nsatlnddn Aoy 38 5.13 1.0698
y 52.2065*

naa 38 15.79 2.0685

gah 6 UfUAms Gos oulmi nou 38 5.29 0.8023
y 59.9851%

Haa 38 16.11 1.5903

HIYIHe) * wuwty Ilvddgneadansydy 0.05




-134 -

3 1
10013 4.16 Wﬁﬂ’?‘i'.llﬂ'i'lxﬁ’ﬂﬂﬂ'ﬁﬂﬂﬁ'ﬂ‘lmﬁﬁumﬂﬁﬂ?ﬂﬂ"liﬁﬂ‘l«lﬂﬂﬂu ﬂﬁﬂ‘]&ﬂﬂiz UAIDUN

o

1 1% =t o o T 1 ] a a b =
ﬂﬂullﬁzﬂﬁQﬂ151%ﬂﬂliﬂﬂﬁ1!i%gﬂ‘/}ﬂ‘l§ﬂ Wy anuuanaany TaendenisldunSou

. ¥
=< =] o ar =

a_ o ar =y Y =& L Y e ar
fﬂl'ﬁ]zﬂ uﬂﬁﬂ'ﬂ'lllﬂ"l'iﬂif.lu‘i’ﬂQQﬂuﬂUTQﬂuﬂﬂqﬂin'Nﬂﬂﬁ'ﬂi3ﬂ‘U .0.05

u

ey =y o o
4.3 dszanEmmvesunsSoudusazy
nsnaaoudszaninmuesumSoudiiegy uansdinian 4.17

o~y = =y ) o
M3 4.17 dszanEnmvesunSaudusagy

| milszansmn
= a_
uniseuduiogy
E:E,
yafi 1 unih 85.15:79.20
=t 2] A o"
yah 2 Yddams See mislulemsa 83.80 : 82.90
yai 3 Uiams 5es Tulsdu 86.20 : 79.20
¥ail 4 YFiiams 5eg Adin 88.05 : 81.20
yAfl 5 UfudAns 158 psatladen 85.90 : 78.95
yaf 6 UFUAMs Gee oulad 85.80 : 80.55
57U 85.82 : 80.33

i o o A = o o
MMAN 417 definiasnamsnageulszdninmvesuniFoudisegiynya

r 1 Fe o =] a0 A 3 A
nun aglunesiiidmue fe £ B, = 75: 75 Taofiaudoannld « 5% e £ iy
AzumAniouas 75 YoenzwuuINTIBOUHIMsANEIYS oy B, uasuuumiciouas 75

=S 4 q" o = o= = =]
vosnzuNNuULYsEITumes WedugamsiutivinisuluumiFoud ey



a
unn 5§

b
ajlwna wazvoauouus

b
et oo

P g Ay e o aa a  a o & Y
mMavsliliagilszanimeadigamsBoumsasud fridansintuall 1 Fulszroudan
=1 o o 1.4 =t ¥ o -y =Ay Ya oo 2
unispudusegy uazgidonsdousisa uazldhganisSounisaouiinaasdldfunindnm
nauded v ImndesssgRyasansy $S1ua 38 au renaneussininmueye
» 4 P ar =
MITEUMITON V19 3 AU fie weRd madugnEnumasey  venindny vazilsz@nsnm

=4 s <
wosunisruduiogy
5.1 aydwanisiag

a = ar LY ] 1 ~ -1
L. wamsnadeuTananavesininnndudioisiemslfimEoudid vgiynya
' a = adde s 1 o 24 1
nud vinfnmniinasdnadeunGoudiSegllugn 4 S egluszdud (3.50 - 4.49) @
a o q‘)’ 3/ o d’f = a_ o
D) deguszaen Fuasumsld maiuausiionweaunSsudiiog

TR RRME IR

=3

2) diFouii TemaldinTosiie lunsnaaouiuogied

3 3 et o

c'ii = o @ ~ o =4 U
3) samlumSeuddoqulianumnza wasi I dGowAamsSous

a

laoldnufauazivana
o o W M o C!y = o =1 G
4 anwwazmdimiomdus luuvGouduivgiinnudanu ey
Uia 1d
5) uuUlssEiunueatin ML o
¢ 1 a 1 1 Qs
2. HAMINATBURATNNEN NI GoUYNINFNHINGURI9E19 NEULAEHE

=

7 =y -] ' [ =4 9/ Py o w4 =1 Y et w
mslsunEouduiogy) wudh naamsiieulaslaunSsuduieg UAARHUIMITOUT UNnYY

aa s

Py o =) 4 g I A w g ow o
NIUNTIMOINEMaRs tazlinnuammaldnielegiiued i Wameadffisedy 005
' =oa = o a o = oo
3. mulsz@animwvenmGoudidez 1ddwanlasmsnidszdninmans
] oA a & =, ar i o
ASZUIUMT (B) wasvrlszaniamvessadns E) wazilsnu lraiouiunasid e
E,:E, = 75:75 laviinudownld +5% wod dszd@ninimussumiSoudidaginnya

aghunusindimun



-38 -

5.2 anilswma

o - < LY oty = c o P
L vinnsAnyueand nisanuiaduvenindauifidemidouduiegli

g/ 5 1 ar a2 = < 1 -4 0 o Y= 9! s
afredin wudr defnufinwdmtudermGouduiegdlussdud wazaoandosfy
= ~ u’;’ 3 ] i a o 1 gie 3/ é’

auyAguaasld uarashiumBeud e alidivoadeluiannin awisad 19 luns
Goumsaeu tdidusdied

2, inﬂﬂwmﬂﬁanﬂ’nmmnsiwswdwﬂ“uuumﬁ&dauuawwﬁ'amﬂ%’
Uﬂﬁﬂuﬁuiﬂ‘iﬂ ‘W“U'Tl ﬂ"lU?‘iﬁQﬂ131?ﬁﬂﬂl§ﬂuﬁ’lk3ﬂiﬂuﬂ’3 NL'J'U'L!Hﬂ”lluutﬁaﬂﬁﬂﬂ]uaﬂ‘lqu
od1Aynaadansedu 0.0s mﬁaﬂﬂamnuanmgmﬂm% el ovifumsizunGon
dusegiiadredulddanuaslsulyud ludounniesde q vuilumainy

v o o 4 e o ' o oa

3. nAnsasuasmszanimmewniFouduiegl wudt Yisdniaw
munasiidmualy nafte &, Wse@nTamvesnszoums) vy 8582 uas E, (Jsz@niam
YOIRATWE) WL 8033 Famnonruia mamnarausenI N IS sudS ogil ldrsunande

ar o o el @ <
Sovay 85.82 unendamsldunSoud s v frsunumaviooas 5033 toandesiumydgn

¥
¥ a

=3 s : dy = o0 o q'y-:; ¥ dy FE) :: 9 L] =
AT Vel maeunGoudndogidisoad st Idindusounssuauns et isedisiiszn
¥ ¥ o 3 3 ' ' 1 1 =] £ as
lanaandld uazwanmdladounwioie 9 sgevadunamm ndnde MWanndae
Wiledre Mnawmngey unfiadauaulwuldianmesadeny aaoa daloma

W e ¥ A o &
11’7%L30U1“§Lﬂ5@ﬂh@WﬁTﬂﬁﬁ1U“ﬁuﬂ

5.3 YolarUaliue
1. Yetrvonuzlumsihramsise 1y

=4 - 9 dy c::i’J o Y T4 =y o
1 gamsiseumIzouiaiull swnsmi ldlgsuindnuluuninede
mngyamnwlusninifedos moehldfeansoiedldmuaunzman i
o = s ¥y 9 A
NABENIZUIUMINIINIMans uazdlalomalilamTesdionainvaiy
- = wa oy =1 =1 :‘:{ Qs ‘:? c!y F = r o
2) yamsisgumIToIRUAMTINT T 1 Aiannvuil Wamad liumin
¥
Wit hidudos Uszuda mmrammnanih W ddmiunsdoumsaou
=] ar = o o = ar
3). MITUMSTUNNIATIEHEAMIGoUMITON TAUARL19I0¥0IunIINNaY

'
4

LT
ANIUNITTOUT IR U A



-39 -

2. Yarruauuzlumsisunall

Towmigianmsudazses dmiunamanessesdondy arsadn vty

v A ¥ A4 A 7 -
Tmaarmﬂam"lﬂmmmmmmmmmmﬁema 'E)"ﬂﬂiﬂé HIDTITIAY



USTNYNTH

ol

anzounssumsUgUmatous. 2544). dfzdmecteud QEaudAgfiga. njanne :

)

Falwi.
Ysgat @wudensza. (2540). msnlSeumeumadugninmamsienliivinsesivdh 1
& = o v =i
303 Myinnzinasihnszuanss swnmamaaesinalfunitauluga uay
s A = Ed 19 =) = Y r ) =1
myaeulai. Inoiinutuimingn ymInndomaluTadnszveundinugs.
] 4 o T 3 =
wa  Aiiled uazauzinam. (2543). gilemaniusadeya. (Insansziugamsao
3
a = o s a
FpANTHUGI). 1au - aotuswAgEe.
=) 4 Pd or r d' < '3 a’: a
WAL NUAY LazAlz. (2543). TemIANNIAMUEIT NdEh 1 - 7. AuRaT 2.
ATUNWL - UM VINeAng JuviosIsuFas.
= o e d = -
gy WWDNA. (2523). MISaumsaeundinmans, niqamwmummiwuﬁ.
w o < ¢ a - o
arviad  wanm. (2523). Mmaweundiamaasuuuliams. ngunnd : uwiinede
~ S = =
ATUATUNS I Lyl sz uling.,
o ' a a0 & oo = ¢ = a
1003 YLV, (2530). MITDMFITTUY. WUNATIN 2. Unusiis ANSATMTRAT INMYA]T
W53 NIRRTl

as o o g o o ar o (v
AT N1 (2541). ﬂ'I‘i‘WG)I‘N1L!ﬂﬂﬂﬂlﬁﬂlﬁ'iﬂﬂ%1&ﬂﬂ‘§‘iﬂﬂ1W1’11~iﬂ1§]'ﬂﬁlﬂ1ﬂ‘iﬂ

] 3

nAnEAg. awis - anus1sigmwans,

s

ar L4 ~ =] o < g ~ a4 aa 1
el fevauew. (2543). marn neluaarumsallan, Rudasad 2. uunys  G@lmi,
= o ) L) o ¢
79931 guunium. (2542). ms3sudalfiiams : waveamsannonssumIteundinaans
vrvdHidmshlsaSoundasuSsummusandu nunne  urTIneaves uaTuna b
Uyzeuiing.
w o d w P ) ) =4 =4
I Al (2542). maviasnunsauduiagyd Fes “a1se1ms” uazmaiIeuie
o :: = = :) o =] dc.; t:ici = o
HRENENENIIMSTEUYBTNSEUTHISeUANMIUN 2 NGeulasunSeuduiozy
o =l = =) = o wr < o .
unGaulasnisaeulnd. njamnd : Ineniinusuriiadia aaniumalulad
wizvounAIS IunmIsaIansealy,

@nid Fnvnfudia. (2528). Tuga. nzamwa : pnimagnaasmalulad auagmens

gadmnITuuasInemans anniumaluladnszaomndmszunsmile.



-41 -

dninmanasgumsfing, dninauameoniusiedy. (2543). wingasaeniunydy
YWNBANSIY 2543, NJUNNA,

glinssm Jesuna uazane. (2543). n1ﬁ%’mﬁaﬁmmﬂm'%fuummauiﬂmﬁumsﬂaiﬁ
HAEIAYENIZLIUMSMOINmmaaiiuaniuy iy : yantsSsumsaentine.
Wygylan : AUy aTans .

Brawley, Oletha Daniels. (1975). “A Study to Evaluate the Effects of Using Multimedia
Instruction for College Physical Science”. Dissertation Abstracts International. 7(1): 35.

Caucci, David John. (1971). “A Summative Education of a Module Method of Instruction™.
Dissertation Abstracts International. 3000 - A

Houston and others. (1972). “Development Instruction Modules”. Texas : College of
Education University of Texas.

Lawrence, Gordon. (1973). “Florida Module on Genetic Teacher Competencies : Module
on Module”. Florida : University of Florida.

Parsons, J. and others. “Criteria for Selecting Evaluation or Development Learning
Modules™ Educational Technology. 4 : 31 - 32; February, 1976.

Rigby, Dorothy Sue. (1974). “The Effectiveness of Learning Activity of Package Instructional
of Package Instructional Versus the Teacher Direct Methods of Teaching

Intermediate College; Type Writing”. Dissertation Abstracts International. 35(8): 979 — A,



NANHIN



MANUIN D

a oA =} o c3
fﬂi‘l’ﬂ‘].l‘Sxﬁﬂﬁﬂ'lwﬁllﬁlﬂ‘ijﬂlﬁﬂuﬁui‘%gﬂ



= o d'i ]
unGauduiogy 1509 uni

-44 -

AZUUYU U AU
aufl | deuideu wauIBY | NITUIUMS D D*D
(20) (20 (20)

1 7 8 18 11 121
2 4 14 16 10 100
3 6 18 18 12 144
4 4 14 17 10 100
5 9 18 19 9 81
6 5 16 18 11 121
7 3 14 16 11 121
8 6 16 17 10 100
9 5 18 15 13 169
10 4 16 16 12 144
il 5 16 17 11 121
12 7 16 18 9 81
13 4 14 16 10 100
14 6 18 15 12 144
15 6 16 17 10 100
16 5 14 18 9 81
17 4 18 16 14 196
18 6 16 19 10 100
19 5 16 16 11 121
20 4 14 18 10 100
21 8 18 19 10 100
22 4 14 16 10 100
23 5 16 15 11 121




45 -

. Aveuu nmﬁ'_ﬁiéff .j‘;_:_-ﬂsuuu:_* |

auft | Adewdew | -ﬂé’qﬁ;ﬁﬁ:-i [ pszuoums | D D*D
@20) @ | oo
24 5 14 17 9 81
25 5 16 16 11 121
26 3 18 17 15 225
27 4 14 16 10 100
28 4 8 18 14 196
29 6 16 19 10 100
30 5 16 17 11 121
31 5 14 16 9 81
32 5 16 18 11 121
33 4 14 17 10 100
34 6 16 19 10 100
35 5 16 8 11 121
36 4 16 17 12 144
37 3 16 16 13 169
38 4 14 16 10 100
59U 190 602 647 412 4,546
Winawe : dnbsuaraNunIeR 19T udydnusinianda

|

>

- ATUUUNIUG U

- AZUUUMA IS B

= AZBHUNIZUIUNIT

150
38
602

38

I

5.00

15.84




ol

¥ Y Y
TBUASANHNTIINUN

- 46 -

647
38
17.03

= x 100

20
15.84

20

15.84 -5.00

412

= x 100

17.03

]

85.15

79.20

x 100 = 5420

(38 x 4,546) - (412)

38-1

45.7244



- 47 -

= o & A a ey '
unSaudusesil es dfiamsmsivlaase

ZUHY AZHUY AZUUY
auft | deuideu nAIGHU | NITVIUMS D D*D
(20) (20) | (20)

1 5 16 17 B 121
2 4 14 18 10 100
3 8 20 i5 12 144
4 3 12 16 9 81
5 4 18 15 14 196
6 7 16 18 9 81
7 3 12 15 9 81
8 5 14 16 9 81
9 6 18 19 13 169
10 4 16 16 12 144
11 4 16 15 12 144
12 6 19 14 13 169
13 6 17 16 11 121
14 6 19 17 13 169
15 7 19 20 12 144
16 5 15 19 10 100
17 4 15 17 i 12
18 5 17 16 12 144
19 4 5 14 11 121
20 6 15 15 9 81
21 7 19 17 12 144
22 4 15 16 1 121
23 6 17 18 11 121




- 48 -

AU ATIUY AZUUY
aufi | dewidu nAWIBU | NITVIUMS D D*D
(20) (20 (20}

24 4 19 19 15 225
25 6 19 16 13 169
26 7 20 19 13 169
27 4 15 18 i 121
28 6 19 17 13 169
29 4 17 18 13 169
30 5 17 16 12 144
3 4 13 17 9 81

32 5 15 19 10 100
33 6 17 16 11 121
34 6 17 17 11 121

35 6 19 15 13 169
36 5 15 16 10 100
37 6 17 19 1 121

38 5 17 16 12 144
T 198 630 637 433 5,021

WINeme - anysuazanuviei ldiudydovaineadd

>

> |

ALUUUADUIS 61

AZUUUNAITOU

ATUUUATZUIUNT

198
38
630

Il

38

= 521

16.58




>

P ¥ Y
IUDSANUNTIVIUN

-49 -

637
38

16.76
% 100

20

16.58
x 100

20

16.58 - 5.21

433

16.76

83.80

i

82.90

(38 x 5,021) - (433Y’

38-1

45.7867



unisauduiagy Fea Ufvamslushu

-50-

ACHHY

AU AZIUY
auit | Aol wiusou | nszuauAs D D*D
(20) (20) (20)
1 4 14 17 10 100
2 5 16 16 11 121
3 8 20 19 12 144
4 4 14 16 10 100
5 8 20 17 12 144
6 5 18 15 13 169
7 4 14 18 10 100
8 5 16 18 1 121
9 8 20 17 12 144
10 5 16 19 11 121
1 6 16 16 10 100
12 6 18 15 12 144
3 5 14 18 9 81
14 3 16 19 12 144
15 5 16 18 1 121
16 4 14 17 10 100
17 4 14 17 10 100
8 5 14 18 9 81
19 4 14 16 10 100
20 5 14 16 9 81
21 6 18 19 12 144
22 4 14 15 10 100
23 5 16 17 11 121




51-

TUUM | AVIMY ;ﬂ:u_im
auf | dowdeu | wiaSmy | nszuaums D D*D

(20 (20) _ (20)
24 5 16 18 11 121
25 6 18 18 12 144
26 6 18 17 12 144
27 5 16 18 1 121
28 6 18 18 12 144
29 5 18 17 13 169
30 6 16 19 10 100
3] 3 12 19 9 81
32 4 14 16 10 100
33 4 14 17 10 100
14 6 18 15 12 144
35 5 16 17 11 121
36 4 14 19 10 100
17 4 14 18 10 100
38 5 14 16 9 81
373 196 602 655 409 4,451

g o o ow o oo
HIETHA ﬂﬂﬂiuﬁgﬂ'ﬂﬂﬁiﬂﬂﬂi%ﬂﬂ UANHUNWTDA

]

|

- AZUUUNDUG U

= ASMUUNAUS UL

= ASHUHATEUIUNT

196
38
602

38

15.84




>

¥ ¥ ¥
FRDUATANIUOINUN

-52 -

655
38

17.24

20

15.84

20

15.84-5.16

409

100

100

17.24

86.20

79.20

(38 x 4,451) - (409)°

38-1

57.7325



=4 ) o d'l /A ey L
unisauduiagil 509 Uiiamsana

-53-

AU AZHUY AZUUY
aunt | dewuideu Waasau | pIzuIMMI D D*D
@0) 0) (20)
1 4 16 19 12 144
2 5 16 18 11 121
3 7 20 16 13 169
4 4 14 18 10 100
5 8 20 18 12 144
6 5 16 17 1 121
7 4 14 19 10 100
8 6 18 18 12 144
9 7 20 18 13 169
10 6 16 17 10 100
11 6 16 17 10 100
12 6 17 16 11 121
13 5 5 20 10 100
14 5 17 16 12 144
15 5 17 17 12 144
16 6 17 18 1 121
17 5 15 16 10 100
18 5 15 17 10 100
19 4 13 17 9 81
20 4 15 19 11 121
21 5 15 19 10 100
22 4 i3 18 9 81
23 5 15 18 10 100




-54 -

ﬂzuj;ﬁ___ o __n's;_mu";' 1 azum
auit | dewdeu | waSow | aszwounn D D*D
(20 (20) (20)
24 5 17 16 12 144
25 6 19 16 13 169
26 7 19 16 12 144
27 4 13 19 9 81
28 5 17 18 12 144
29 6 17 19 11 121
30 5 15 17 10 100
31 5 15 17 10 100
32 4 15 18 8! 121
33 5 17 18 12 144
34 5 17 19 12 144
35 6 17 19 11 121
36 5 17 16 12 144
37 5 15 16 10 100
38 6 17 19 11 121
53U 200 617 669 417 4,623
wnume : SnusuazaMumIneRlFsudadnuainiada

>

il

= AZLUUNDUTOU

= AZLUUVIAUS o

= ASHUUNISUIUANT

200
38
617

38

I

5.26

16.24




ol

Y Y LY
IPBATAITIUATIRU

2D’ - (ZDY

- 55 .

669
38

17.61
x 100

20

16.24
x 100

20

16.24 - 5.26

20
D

n-1

417

17.61

88.05

81.20

100 = 54.90

(38%x4,623) - (417)°

38-1

60.0371



- 56 -

= | Q [~ d'! 2y WIS, =y ey
unSeuauiagil See Uqiamsnsaiianaen

AZIUY AZUHY ATUHY
o pewudau | ﬂﬁ’é_t%‘ﬂu. NTLUIUMT D D*D
@ | ey (20)
1 6 18 17 12 144
2 5 16 19 11 121
3 6 18 16 12 144
4 5 14 15 9 81
5 6 18 18 12 144
6 5 18 17 13 169
7 4 14 18 10 100
8 7 16 18 9 81
9 7 20 17 13 169
10 6 18 17 12 144
11 5 16 15 1 121
12 5 16 16 1 121
13 4 14 15 10 100
14 6 18 17 12 144
15 6 16 19 10 100
16 5 14 20 9 81
17 3 12 17 9 81
18 6 16 16 10 100
19 4 14 18 10 100
20 4 14 18 10 100
21 5 16 19 11 121
22 5 14 17 9 81
23 6 18 16 12 144




-57-

CazuMu . | Azuwy AZILY
auft | dewdew | wasdew | aszuaums D D*D
(20) (20) (20)
24 4 14 15 10 100
25 5 16 16 1 121
26 7 20 17 13 169
27 4 14 18 10 100
28 7 20 19 13 169
29 5 16 18 11 121
30 4 14 17 10 100
31 4 14 17 10 100
32 5 14 18 9 81
33 3 12 18 9 81
34 6 16 16 10 100
35 6 16 16 10 100
36 5 16 19 11 121
37 5 16 17 11 121
38 4 14 17 10 100
ey 195 600 653 405 4,375
wingme : Snpsuaza LM [iudasnueineeda

>

>

ATUUUND IS BU

ATUUUNAUTHY

ATUUUNTZUIUNIT

195

38
600

38

5.13

15.79




H

Y ¥ Y
FRURTANUNTINUN

-58 -

653

= _— = 17.18

38

17.18
100

20

15.79
100

20

15.79 - 5.13
_— 100

20
2D

n2D’ - (DY

n-1

405

2

(38 x4,375) - (405)

38-1

I

52,2265

85.90

78.95



= v o d'! o Qs d
unisaudusozy 1509 UfiAnsou

- 59 -

AU ALY AZUUY
AUl | noulEeu waaGeu | psTuaums D D*D
(20 (20) 20
1 6 18 17 12 144
2 5 16 16 11 121
3 7 19 18 12 144
4 4 14 17 10 100
5 6 19 16 13 169
6 6 16 18 10 100
7 5 16 17 11 121
8 6 18 15 12 144
S 6 18 19 12 144
10 5 18 16 13 169
11 6 13 17 12 144
12 6 16 17 10 100
13 4 14 18 10 100
14 5 16 18 11 121
15 5 16 16 11 121
16 5 14 19 9 81
17 5 14 15 9 81
18 4 14 20 10 100
19 4 14 16 10 100
20 5 14 17 9 81
21 6 16 18 10 100
22 6 16 19 10 100
23 5 16 17 11 121




-60 -

CATUMY | .ﬂz_ui{yf_' al '_':_nﬂizuuu
aud | deuflen | wdaSew | estwoums D D*D
o ey | ey
24 5 16 17 11 121
25 6 16 16 10 100
26 6 18 16 12 144
27 4 14 18 10 100
28 6 18 18 12 144
29 6 18 17 12 144
30 5 16 17 11 121
31 5 16 19 11 i21
32 4 14 16 10 100
33 5 14 16 9 81
34 6 16 15 10 100
35 4 16 17 12 144
36 6 18 17 12 144
37 5 16 18 11 121
18 6 16 19 10 100
3 201 612 652 411 4,491
winpiyg ¢ SowsuazanumneR 1t dydnuainadda

ol

>

ALUUUAD UGB

AZUUUNRATEU

ASUUUATTUIUNTT

201
38
612

38

5.29

16.11




|

3 Y Y
IDUATANUNINUN

-6l -

652
38
17.16

20

16.11

20

15.11-5.29

411

100

100

17.16

85.80

i

80.55

100 = 54.10

(38 x 4.491) - (411)°

38 -1

59.9851



MANUHIN U

m‘m‘s'maa‘Uqmmwamunmauﬂszaﬁuﬂmm
I =% o =
NOULIYH UASHIAIIBY

HUUNATR U IANATNNENIINIGISHY)



-63 -

msAasanamsilanInmingeInNan1sReTINYeINITeI Y 3 Al

AZUUUAIUIRUYDS L
. ANAQAL
ULV Ay ERIY agilma
~ 10C
KN 1 AUN 2 AUN 3
1 +1 +1 +1 3 1.00 %14
P +1 0 +1 2 0.67 ptite
3 0 11 +1 2 067 | 118
4 - - . : e
5 0 i | > 0.67 1) %
6 +1 +1 +1 3 1.00 R
7 +1 +1 0 2 0.67 1518
8 +1 +1 +1 3 1.00 14181
9 +1 +1 +1 3 1.00 W
10 0 B > 067 | 9
11 +1 1 +1 3 1.00 Rt
12 +1 0 +1 2 0.67 1418
13 +1 0 +1 2 0.67 1518
14 +1 +1 +1 3 1.00 1414
s +1 +1 +1 3 100 At
16 a o | 3 100 Rt
17 +1 0 +1 2 0.67 1918
18 +1 +1 0 2 0.67 1514
5 - : . : e R
o . . . 3 e
S - ; - 3 = o
R +1 o 3 1.00 WK
23 0 +1 1 2 0.67 171¢
P +1 +1 +1 3 1.00 1418




-64 -

MSARAIHIULINININYAANUNINENANANTIROTIRNVBINTIN IR 3 AU (AB)

ﬂSllM‘l—&ﬂ'ﬂﬂ!ﬁ‘M‘UBQ )
HIUTBUMN g’{ﬁ;mmwu eIy e aqilea
. . 10C
fun 1 AU 2 Aun 3
25 +1 +1 +1 3 1.00 1418
26 0 +1 +1 2 0.67 1518
27 +1 +1 +1 3 1.00 %14
28 1 0 +1 2 0.67 1918
29 +1 +1 +1 3 1.00 SEAL]
30 +1 +1 +1 3 1.00 1418
31 +1 +1 +1 3 1.00 1%’1’"151’
32 +1 0o | 4l 2 0.67 lar'lé
33 +] +1 +1 3 1.00 1418
34 +1 0 +1 2 0.67 1914
35 +1 0 +1 2 0.67 14518
36 i-7 +1 Af 3 1.00 %14
37 +1 +1 +1 3 1.00 %14
38 +1 1 +] 3 1.00 1916
39 +1 +1 0 2 0.67 1914
. +1 +1 +1 3 1.00 1418
41 0 1 +1 2 0.67 1914
42 +1 +1 +1 3 1.00 1914
43 o +1 +1 3 1.00 198
44 +1 +1 +1 3 1.00 1914
45 +1 +1 0 2 0.67 19161
46 +1 +1 +1 3 1,00 1518
47 +1 +1 +1 3 1.00 1518
48 +1 +1 +1 3 1.00 1414




- 65 -

msaafmamamsulaniuvinesianan R ITaNveiteiv iy 3 Ay (A8)

AZIUUA DA UYDY .
HUVEFBUDTY tjn%immq; . ANy _—
i = 3 10C
a1 | Aud 2z | w3
49 +1 +1 +1 3 1.00 1
50 +1 +1 0 5 Py 16%}“15
51 +1 +1 1 ; - e
52 +1 +1 +1 3 00 (1%”1&
53 0 +1 +1 2 0.67 ' 1%115
54 +1 0 +1 2 0.67 114
55 +1 41 " , AR S
) 56 +1 +1 0 A 0.67.‘ _ Gl%nlﬁ _
57 +1 +1 +1 3 Lo T 1
58 +1 +1 Ay 3 ' ‘1‘%“1&‘1
59 +1 0 +1 5 e . oy
60 +1 +1 +1 3 |00 : 1%”15{
61 +1 +l ™ ; o o
62 +1 +1 1 - Lo iy
63 +1 0 +1 5 . 1%1{3{
64 +1 +1 0 , o s
65 +1 +1 0 ) e L
oo Loy [ | 2 | ew | MW
! i B N wo | WM
- A E T A o | 9
69 +1 +1 +1 3 1.00 B WI@]’
70 +1 +1 +1 3 1.00 1212
71 +1 0 +1 5 o e
72 +1 0 +1 5 g S




- 66 -

msfnmuIMINmsanumIngaInnansiosaveIditeIniay 3 A (A9)

AZUUUA N UVD S .4

, Al
HUUTBUDIN Ai¥e1 ey 33 agiua

a = = 10C

AU ] AN 2 AUN 3

73 +1 1 +1 3 1.00 118
74 +1 0 +1 2 0.67 1418
75 +1 T +1 3 1.00 1414
76 a | oa +1 3 1.00 148
77 0 a o > 0.67 198
78 +1 1 +1 3 1,00 1518
79 +] i +1 3 1.00 1514
80 +1 0 +] 2 0.67 R
81 +1 R 3 1.00 1414
82 +1 0 +1 2 0.67 14191
83 +1 +1 +1 3 1.00 1516
84 +1 +] +1 3 100 1418
85 +1 A (AV™p 2 0.67 1418
86 +1 AR S 2 0.67 1914
87 +1 a o 3 100 1414
88 +1 0 +1 ) 0.67 1418
89 +1 a0 o 2 Y 19l
90 +1 |+ 3 1.00 1514
91 +1 h +1 3 1.00 1514
92 +1 o 0 > 0.67 1514
93 +1 R 3 0o 1414
94 0 4 +1 2 067 114
95 0 +1 +1 2 0.67 1914
96 +1 +1 +1 3 1.00 1414




-67 -

pspamnaINNstlanuwnE0nHanSHITNNVOIYITEINIY 3 AU (AB)

AZUUUATIMIHAUYBY .o
. fAIRQL
L CATgtY Hiiangy 52 asilua
o P - 10C
AUN 1 fiun 2 fien 3
97 +1 +1 0 2 0.67 1414
98 +1 +1 +1 3 1.00 2
99 +1 0 +1 2 0.67 1918
100 +1 +1 +1 3 1.00 1912
101 +1 +] +1 3 1.00 1514
102 +1 +1 +1 3 1.00 1418
103 +1 0 +1 2 0.67 1418
104 0 +1 +1 2 0.67 1914
105 +1 +1 +1 3 1.00 R
106 0 af +1 2 0.67 1914
107 +1 +1 +1 3 1.00 118
108 0 +1 +1 2 0.67 1@
109 +1 +1] +1 3 1.00 IREF
110 +1 +1 +1 3 1.00 Eir
111 +1 +1 +1 3 1.00 1414
112 +1 +1 +1 3 1.00 14161
s | 0 +1 +1 2 o 1414
114 4 +1 +1 3 1.00 1914
115 +1 +1 +1 3 1.00 1414
116 +1 +1 +1 - 100 1214
117 +1 +1 +1 3 1.00 1214
118 +1 +1 +1 3 1.00 tirs
119 0 +1 +1 2 0.67 198
120 +1 +1 +1 3 1.00 1518




-68 -

AMUINMINVOINGTY 1EEIITWUNVBIFIN

gasANNINOY (P)

P, + P,
P =
2Zn
P = AN NVINIIY
P, = $Snuauasugnlungugs
P, = $nuAuasDgn luaguAT
n ~ Fununoulungugs niangui

[ £
(uiddnnvesia 2 aqunid)

gASMSHIAIBINDT WU (r) YOIFIYN




JIAITHAINNNNY (P) wazdnaduun () vesnagn

- 69 -

=
G)E
=n.

s &
fAann

AN

(Py)

PH+PL

2n

R

10

0.26

14

0.44

10

0.22

28

0.72

22

0.56

0.80

13

0.32

18

0.46

0.52

0.24

.64

0.40

16

0.38

0.52

0.36

11

0.28

0.32

10

24

0.60

0.72

k1

15

0.62

0.36

12

13

14

15
17

18

19

20

21

22

19

0.54

0.44

20

0.56

25

0.70

16

0.46

18

0.54

11

0.30

0.36

0.28

0.48
0.60

0.36

19

0.56

0.40

22

0.66

11

0.28

16

0.40

0.44

0.48

25

0.80

0.40

23

24

25

20

.58

0.44

0.32

13

0.30

14

0.38

0.36

0.44




msizinnueInde (P) aazd1nnasmun () 184iIgn (Ae)

-70 -

=2
Se
=h.

P |
fllasn

NQUYI

Py

naN@

®)

PH + PL

2Zn

HUULTE

26

11

4

27

17

6

0.30

0.46

28

21

29

16

0.60

0.46

30

31

18

20

32

14

0.56

0.40

33

12

0.32

34

23

0.68

35

18

36

13

0.38

37

16

38

20

39

16

40

18

41

11

0.46

0.66

0.44

0.54

0.28

42

24

0.76

43

10

0.24

47

44

45

46

22

0.62

16

8

13

0.40

0.20

0.34

48

I5

49

16

50

17

0.46

0.40

0.50

0.58

0.54

0.48

0.44

(.48

0.36
0.32

0.44

0.32

Q.32

0.36

0.28

(.28

0.40

0.36
0.32

0.40

0.36

0.32

0.52

0.48

0.24

0.36

0.28

0.36

0.48




o o o (¥
Jas1zvnnusndY (P) 1azsnnadiuun (r) VBIANIPN (A9)

-71 -

2
S
=h.

Qs 2
aaen

NQNYY

(Py)

ngud

)

PH + PL

2n

HHIHING

51

14

3

0.34

52

53

13

11

54

3

6

0.38

(.28

0.26

0.36

0.32

55

14

0.42

0.28

0.40

56

57

16

9

0.42

0.44

0.22

0.28

58

59

14

18

60

0.36

0.40

0.48

0.48

16

6]

13

0.44

0.40

0.30

0.44

62

20

0.60

0.40

63

64

65

14

0.40

0.32

13

18

0.38

0.28

0.56

66

14

0.38

0.36

0.32

67

11

68

10

69

70

71

72

13

0.28

0.26

0.34

0.32

.36

15

23

0.44

0.72

13

0.32

73

18

74

10

0.26

0.54

0.32

0.28

0.40

0.36

0.40

(.28

75

14

0.36

0.40




= ¢ o [} ot 1
INTEHANNNNOE (P) uazdnnaduun () YesAIgn (Ae)

=72 -

2
S
=h.

s 24
Alqan

NN

(Py)

PH + PL

2n

HUBLYE

76

19

0.52

77

16

0.42

0.44

78

79

14

0.42

13

80

81

14

0.38

0.42

10

82

83

16

0.26

0.42

15

84

16

0.36

(.44

85

13

0.36

86

9

0.22

87

19

0.58

88

19

89

9¢

18
10

91

20

0.50

0.42

0.28

0.52

92

18

0.44

0.28

0.28
0.28
0.28

(.44

0.48
0.40

0.32

0.28

(.36

0.52

93

94

95

96

18

13

16

13

0.48

0.32

0.38

0.36

0.52

0.32

97

98

14

0.34

15

99
100

10

17

0.36

0.26

0.40

0.44

0.48

0.28

0.56




-73 -

Answvasustsivvesnziuvesfganagsuianua

5 T
il | mid |
1a5u 195w
1 83 6889 2 51 2601
2 80 6400 27 50 2500
3 77 5929 28 50 2500
4 75 5625 29 48 2304
5 73 5329 30 47 2209
6 73 5329 31 47 2209
7 72 5184 32 45 2025
8 71 5041 33 44 1936
9 71 5041 34 43 1849
10 70 4900 35 42 6a
1 68 4624 36 £ 1764
12 68 4624 37 41 1681
13 67 4489 38 41 1681
14 66 4356 39 40 1600
15 66 4356 40 40 600
16 64 4096 41 40 1600
17 63 2969 42 39 1521
18 63 3969 e 39 151
19 60 3600 44 39 1521 |
20 60 3600 45 38 1444
21 58 3364 46 38 1444
2 58 3364 47 38 1444
23 56 3136 48 37 1369
24 56 3136 49 37 1369
25 55 3025 50 37 1369
3 2726




a7 KR21:r

> |

XX

-74 -

k X k - X)
1_—.._.._

k -1 k S2

X

o
A = 1

Fuilsedanturannumes
Snudsaoulutuunadol

anuuilsilsvesnsunuvesdgnnaden

FHamua
2
2y 2x
N N

HdiYnIAv0INSUL MBI ANA TDY

z
NIHNUe
2726 2726 |
100 ), s 50
158200 7431076
99 100 ( -

50 2500

0.8794



HMNARUHIN A

d:l Y
INIBINDIVY



-76 -

HUUFBUDIMIAIDAAR

=1 o Qs =8 = é’ v = = T o 4 /
AINIDY : HRIDIDUNANHHILHIUUNULAYD Tﬂsmmmmmaﬂmu AUNUATBINUE

Tuveafinssfuaimfanivvesrnanaiga issvouien

Lo

8

Q. S ]
IvaUINURAHY

sl

4 3 2 1

Sl

10.
11.
12,
13.
14.
15.

ar

s =y ar 3/ i
aguszeanvosunsuudany 1Whlode
3 b = 3 ar
Junoulunis sunGouven Aoy

' o v oA o
mulilomaldinsosiiolunisnanag
ufan N ayAmanman lumIaa e

3
unGuuiitolimuiansSouioiaddarufaay
MANE

W

maiuauslionINg nseTy tazdaue

¥ ' ¥

i ladlomiieus Hluyaiia
3
wov lusnmhuy'ly
3
Wovluganuly
s & ] =
RV AN G PHURTTEXTR BT
' 9 . o ol AL

sUnmdsznon woldmudaniindlediey

° g ¥ oo ' o 3
mmuA s lshenarmwisomsiaoy'le
o @ =t o dy =y by 1 1 = oqraly 3
ﬂmwiaﬂwm}ﬂuumLiﬂumﬂmwuawmﬂg‘u 14
c{o 9 =5 ] - o/ =
namvuelnwed luunuieaveniu

HUUY T2 us U AN L= a1y

WM ¢ S = nfiga 4 = 1 3 = 1una

2 =i 1 = Yoviiga




-77 -

uuunaaeulsNuaULINOHITHY UAZHAUS Y

UUUNANRUIANATHGNENIINIIEYY)

N o Y A
1ﬁlﬁ9ﬂﬂlﬂﬂgﬂﬂq9ﬂ‘ﬂﬂﬂ‘ualﬂﬂﬁl

as 7=} o @ 1 o ci Ao a ]
1. szuutivilesiianudiryaemsiiauneluvesdaiidineiels
A 4 v o A o &
(M) odadumsnlasy pH Nazfhaiu
v. ol fuguunildah
i S @
. woinwidugaveaihnmoluy uarmeusnad
A Qs [+ 1 c.-i =y 45 o .
1 IWBYULATAIN q RaTuMetuyaaDanuens19n1e
o o
2. tlwed winedsmsludola
»
A, A58 10VDINTADDU LALIAADYDINT AL
¥
¥, A1503A10Y0U A0 HASINADYD I AU
v
#138¥a10UDINTADBUMIAADUDINTANU Y30 1TALAWUDULTOOUS LN A DYDY
8
AT
4. 1TAYA19Y0INTA UAZAITALAUDIULE
=3 a o o a 4 hd
3. MA9IMEn3oN 0.15 mol/dm’ uadiwaiivies pH 4.9 $1uau 100 em® TWesiioy
Usznaudas  [CH,CO0T: [CH,CO0H] m1ls ile pKa 9839 CH,CO0H = 4.76
n. 0.87:0.63 mol/ dm’ (1.)0.087 : 0.063 mol/ dm’
. 8.7°63 mol/ dm’ 3. 0.087 : 0.063 mmol/ dm'
4. g7 - adaanin Tng T Taumes Lﬁumﬂﬁﬂ“lﬁ]&mi5ﬂﬁ1ﬂ1i@‘ﬂﬂaulaﬂ'ﬁu‘ﬁjdﬂﬁuﬁlﬂ
fl. 0—-185% nm U, 185 -350 nm
. 350 — 800 nm (1) 185 - 800 nm
5. dnvaznmsganauuasussmuuosisls
. o ow a o A Yo W
. AIARFUANUIZ QAN AULTINTRATUAI 9 Tamiu
' & w A ot A YN 11 e
(@) msanrladuszgandunganigaaniusiig g 18 iy
(=3 o [ =} zﬁ‘l d‘l ] Y 1 oo =5 3 1
A, msviladnfuzganiungaieaiuams q 1dmine dudihanzag q o
' %] 1 = 9/
uANARY 15U pH gavgil (udy
=Y oy ar =y c{l d'q ' M ] roqs = 9} 1
3. msvlaReiuizganduuasisnaua q laliviide dawdezegluanie

= s
(§2] 0 Ta R



-78 -

1 o By
6. Mmaganauuaavesasozih iz Tenilunsmiezls
() anududuvosans ¥, A3 luenaYeIaIs
»
a. dminluanavesss 4. QuUUNIveaMs
¥ Y LYV 4 1
7. miadunswinasgiuas e nuduiuiserises s
' & « dd o ] T
n. Mganduuavesmsiunlesimudnmadoari
@) mmsganduudavssmsduanududuvesaiazaie
A Anududuvesmsazateiuaud s a0
1. aduduyesasazaeiugungivesans
e r " = r.'.'t s:i 1 et 1 d‘i LT} -

8. IEmmilfumimsganduimavosnsdu q fiegluasazawliiing - o welddmsganduuas
o 1 i o W ¥ [ 1
i lddlumaandunasuesmsidesms  vivldlasdesdinasaaisazaionld  (blank)
£ =
FInauda

o & o
n. vaemingy 4. vaeauula
d'd. = - ar ¢={ o [ T A
f. vasanlimsynyiamileuiunasaisziimsiaaimsganiuuag
(1) wavanfmsynatiamileudurasanaziimsTasinmsaaniuues ondu @i
¥ @ A ] =
Avamaiaie o1 uf)

9. medmnurnnududuvesmsarmennmsiafimaganiuas e1ed 1w ldnnmsld
NOUAI Beer — Lambert (10 A = MINSANANURS, | = AMUINIVOITLBENIITILE
KL sazanonazIaginsgandunes, ¢ = aududuuesansazaln, k = Ananves
MIRANaULAS, T = guugiivesatsazait) Ao

(M) A = kel U A = Tcl

fl. A = kTcl 1. A = kTc

0. 1 A, vuieia
& A A
A. ATIEVIAAUATITANAULE S
A4 A A ¥
(@) Anuendunasganiuudaldgage

. ANWIATUGIgATITTgAnEUNT

4 A = ]
1. ﬂ'J’IiJEI']’]ﬂﬂu‘V!ﬁ']'i@ﬂﬂﬁuuﬁﬂulﬂﬁ'lf!ﬂ



-79 -

o 1 14
s Wedmualdgasdevesasaa il Ao

D - fructose D - ribose D - pglucose D - ribulose

9 { o ! & ]
wligasTasaadelude n-q Admualddhearstl esudewlude 11-13

CH,OH
H O H
M gH 4
OH OH
H OH
H
H Q CH OH
fl. 3
A HO
OH OH
OH H OH H

b
(9 11. ¥w1a AL-D- fructopyranose
() 12. Waa B - D - ribulofuranose

(M 13. W1 O - D - glucopyranose

14, diovhaa ribose Anlgasenunsa sulfuric Wudusz ldasiudola
. ribosazone 9. ribosamine
furfural 3. methyl furfural
15. @15 ludelalil¥natindo benedict test
. ribose 4. maltose
@ sucrose 1. Glucose
16. nsfmalin 1y oo lessunidou i Cu,0 warma el auAludale
@ reducing property 4. Oxidizing property

1. optical activity 4, ﬁﬂ’vgﬂ"{’fﬂ



- 80 -

17. w15 udela il §Asudumia leasidu
. maltose 4. Glucose

. lactose Sucrose

18. ﬂymmﬁiﬁmﬁniwﬂmﬁgﬂs'nmﬁauﬁ'umﬂﬂuﬁymmﬁﬁﬁﬂumzadw"l.s
f. 3 functional group ﬁﬂﬁuauﬁmﬂﬂaﬁ t
Y. i1 functional group PANSUBUMUR 2
a. fiTnsearradaud ¢, dhudulumidoudu
mmm%’wg\md c, Wudullmdoudu
19, UiAsIe I AT lathel ludan s amunlasd
n. msazatelelefiu + vl
q. mia:mmfmmﬂqiﬂﬁ Winlna + msazaomang
() esazmwleledu + nglaa Winlna
o msazatouenIng uinina + msaralBUNANG
20. ﬂﬁﬁ?ﬂﬂu‘ﬁﬂiﬂi%ﬂﬂﬁﬂl][lﬁ"ju‘ﬂuﬁymm glucose fructose galactose LAY sucrose

] o am ar ]

¥ [ 9 o aaa as -
. Tailgasnnunsauidiudu v. WvidgasunduasazarsloTedu

P i (Y

A, Wilgisedumiialeandy @ Wihl§iiotumsasaieuds
o at Vo A W o Y
Mtune lddufondo n-a aeudewdo 21 - 24

fl. Seliwanoffs test 4. Molisch’s test

f1. Benedict’s test 3. Bial’s test

' b ¥

(m) 21. FnaToURLaALINhIAIg glucose AU sucrose 11 lHeayHARNINY
. ¥ 4

(M) 22. ABNAABURLARIINIIAIA glucose A fructose iR RFTIAIRINY
¥

() 23. ldnaaemtimania q lénnaiia

(1) 24. ldmaaeutie1a pentose

25. ifeW ¥ maltose uon@aW (Hydrolyse) 92 lAnAasmat ludals
. glucose + galactose glucose + glucose

f. glucose + fructose 1. galactose + fructose



-8l -

» ) ¥
fyuos wldaudonds n- o Admualddearsiineudioiudo 26 - 29

fl. glycogen Y. cellulose

fl. amylopectin 1. amylose

{a) 26. ulﬁ‘gﬂti@t]éf’m Ol - amylase
[ oy q d dy 5’
() 27. msdevaatvvzia ld ludaIninfsudes
1 1
(N) nag (7)) 28, msﬂauﬁawwtﬁﬂﬁuﬁny‘iﬁ ol debranching enzyme

1 2 ' d
@ 29. Tmanalumiss luunnda nazszqniesantoiieonlel o - amylase

o s e Y ::ly
30. waadman lAnmlgnsoiiness 1s
2 glucose — ?

f. 2 fructose maltose

fl. 2 glucose + H,O i. maltose + H,O
31, miwlassadrevesTsiudinuluan daf uaziiy Ao
fl. amino acid 4. D- O -amino acid
L - O - amino acid 1. (L - amino acid
32. nsmagd lunnatiall functional group Tudela
1. amino group (-NH,} 3. carboxylic group (-COOH)
amino group WY carboxylic group 4. keto group UBiE carboxylic group
33. n3aoziiTueie q AlluesmlsznovusalysAuszilinseadiusnasiuiidnla
() ny -R 4, fAunusuaams) - NH,
fl. AMUUIDINY - COOH 2. AWMULYDINY - NH, uaz - COOH
34. mjlavosnsaozf Iufnanmniddunsauazmaauds
A. - NH,, - COOH () COOH, - NH,
f. - COOH 3. -NH
35. luensazaensanyozii luazlinlizyesls
() Uszy + . 152y -

a. Usey + uag - 1. Tuifidsey

s
a



-82-

36. Insaadrsvesnsaozii luludoladlu basic amino acid i pII 7.0

NH, NH,
N H,C - ¢ -.c00 ¥. HS - CH, _¢-coo
H f
H,C HN
fl. : CH-CH-COO HZN—CHZ—CHZ—CH—(IS—COO'
H,C - li\IH; H

=y { . P 9f
37. nyaozd IuAll In3aa$1a benzene ring ogluluana Asdela

f. tyrosine, histidine tyrosine, tryptophan

fl. proline, arginine 1. Arginine, histidine
-1 Yo A ¥ = o ¥ o 3
Arnoe 1aldandeniude n o a Afimualvdnan asufinmde 38 - 41

fl. nitropruside reaction 4. xantroproteic reaction

A. Sakaguchi reaction 3. biuret reaction

@) 38. WuilfasnildmeaeuniaesiiTu tyrosine
@) 39. WulfAsonldvaaounsasziily tryptophan
(M 40. Wulgassilimaaouniaesiilu cysteine

™ 41. WhulfAsnilimageunsaoziily arginine

- . = 3
42, isoelectric pH (pI) W1uR90 1A

A, asazaloiiauiiaiiunie ¥, msazaelautaihue
P o1 o P )

@) pH Himsnzatwildszyilugud 1. pH Aflunag

4 ' o a W W o PR a

43, Wemsararwdiuaradan pl veuiu dreamsli lUsAulinnnznouuin 9 AIsENes

3/

Tudola
ft. trichloroacetic acid %. sodium hydroxide

mercuric chloride 3. perchloric acid



-83 -

44, BR0emTIAINGD sodium trichloroacetate vl T sRuAnAznoULN 9 MITiAmS N
asazawldsduedials
@ﬁwmsa:awiﬂsﬁﬂﬁxﬂuﬂmﬁi@m pl WBINU
¥, Masazareldsaulfifuaedent pl vouiu
. wiesazaslysAuldidiunatsden pl veuiy
3. hifivelagn

d‘ = - é u. t s d'! o=
45. 1318 pH wasmsazato llsAurtianilsding pl voely insasnineveszglulumna

Tilsauaziduedisls
n. ay @)uan
; "o t ¥ 1 Qs 1]
A. Yuagfiumy - COOH 1. Yuegium] - NH,

46, msazatnlWvinilunadem pl veuiu madvasiudelaszild iy anaznou

g}
1A
@ trichloroacetic acid %, sodium acetate
f. sodium hydroxide 1. 19 ¥ uaz an

o A Yo M A6 Yy o 47
1YY ﬁNi“]fﬂ')mﬂﬂ 1—14 ﬂﬂ’l'ﬁuﬂﬁl'ﬂ‘lﬂﬁﬁ‘!\‘lﬂﬂﬂﬂﬂ‘]ﬂ]ﬂﬂlﬂ 47 — 49

f. ninhydrin reaction 9. biuret reaction

. . (=Y
fl. xanthoproteic reaction 3, kluuﬂjf)alﬂgﬂ

¥
(m 47. MgRToRunTAozii Tunnaiia sowvie TRy uazmuIndai a Thasd
¥
HUIUHIS
@) 48. hifadffsurfunseeziilula  1ae
@) 49, Jludsaldnagauiuszmy Inametuiuhluasdiedraiuiildshu
d‘ =] o =Y =1 d' 1 =y g
50. doTilsAugAIawanWETTUINA (denature) axiimanfasuuminmasegnunaiu wonin
inla
o Q 4
. NIAZaY v, Wusyladalda

a. Wusz lalasiau @) Wuszmn'lnd



51

-84 -

o o T 9
‘lﬂﬁulﬂulﬂﬁmﬂﬁ‘iﬁﬁ'J'ls‘]ﬁ'ﬁl]i%ﬂ'ﬂﬁﬁlu‘llﬂalﬂ
o o = i o s
N, UHBtNREDaANUNDLTDIBAN a. ﬂﬁt“ﬂﬂiﬂaﬂﬂﬂiﬂvl‘ﬂﬂu

& o s o =1 P=1 ar a
A, UDANDIFDIAUNTA LUl U HOANDIDE M BNAYDIOANLNTA 1V U

o

ot ¥ oA oA
52. VLMHUWHQ'GI'E‘U'Nﬂ’NN fie

53.

54

55.

56.

57.

0O
("

HC-0-C-CH,,

I O
N

H,C - 0-C-CH,

! O
11
H,C-0-C-CH,

fl. monoglyceride 4. diglyceride

triglyceride 4. simple glyceride
asuonaaw iy (riglyceride) aauagaglaaisludola

. fatty acid, glycerol fatty acid, glycerol, soap

fl. soap, glycerol 4. Fatty acid, soap, phosphoric acid

msueneata lyiud v ﬁ%ﬂﬁﬂﬂﬂﬁﬁ?miﬂﬁﬂﬂi
1. reduction 9, oxidation
saponification 1. esterification
dor lusuuenaaindlonse 1ldasludela
. fat, glycerol 9. fat, alcohol, soap

fl. fatty acid, glvecerol, soap fatty acid, glycerol

¥
=4

fwaminaaswmunlui 15 nfy dlgasewedny Kod 15 Tua luiufiosd
saponification number winla (K=390=16H-=1)

n. 280 4. 1680

fl. 2800 (3) 5600
1?1‘13'1-! A ‘L{Wﬁl'u B 1‘{133'14 C uaxﬂyﬁu D da1 sapenification number 1y 180 200
235 1A 250 MU

= ny o ¥
saivaimiin luanaun ldnides



-85 -

b d ¥ ¥ ¥
L. [}

(@) dfu A viuiu B vhwiu € Wi D

o

s

v ¥ v
4. 119U D MUu C WNY B 1Y A

W
o )

a. uniunnaiaiimgn lumnamn

e

b
5. WawnsonniminTuana’ld

s

A a LY =, = o 8 8/ o P =
ss. dimhluduadienilaludhasuenmaisdionsa ezldnsaluiusudafdges luenaiy

¥
¥ [ Y =Y
C 1,0, foladlugasinssadvvesluiuriiail

0 0
il B
f. H,C - C - OC,H,, H,C - C - OC H,,
O O
I il
HC - C - OC, H,, HC - C - OC,H,,
IO & 30
1t 11
H,C - C - OC, H,, H,C - C - OC H,,
0 0
I I
a, H,C - (CH,),, - C— OH . H,C —{(CH,),, - C - OH
[ 0 [ O
I It
HC - (CH,),; - C - OH H,C - (CH,),, - C - OH
1 O 1 0
I I
H,C ~ (CH,),, - C— OH H,C - (CH,),, - C - OH

s9. UjAsnludelaialdimmznsa i lisud iy
f. oxidation hydrogenation
fl. esterification 1. salt formation
60, MstinAumMIIUIY (rancidity) woelusuRnnesls
a. Tushunenaaiodaoiiuerms
@) lnfugnesndladdis 0, o1
a. lwiunsnaavlaieldnsaleiudase

3, Tuulfoududivissou



- 86 -

Msuog wldduden n-q fnwualddeaedl aoumawds 61-63

¥
n. MmnihmdnTuanaveslviula
v, WWvenamlusudves ludiu'ld
a. Wvenmaruiiunsaveslagduld

1. WWuondSinmnsaluiuluegadn 9 Tulvluaeq 14

(V) 61. iodine number
{N) 62. saponification number

(1) 63. volatile fatty acid number

64. luify 2.5 piu MindgRsomennuleTedu 1.5 nfuy Tyt jodine number M1'3
A 15 (@) 60 fl. 120 4, 150

65. Twﬁumﬁﬂwﬁaﬁﬂyﬁﬂ’ﬂimaqa 1000 oeaAM3 13T EIT saponification number ii1la
(n) 168 41, 200 f. 300 1. 352

66. MnmIneasadienaaazatwlusiy aslumsazaiwvesluiiuriadie o Tuanme

é 1 o A 9/ 9/ [ 3 ar ;
FILADTTUAVA NN VUNINU "I.ﬂmamu

siaveslusiu mazsiii | SnunmeavesmsazaelusiiuilddwaGuduandoameld
1:;,1 U A 50
ity B 44
v © 40
v D 33

¥
anluamsnansldaail

ar (=)

14 . ]
. wniu A fasaluiududamnnige

o v 1
@) D dinse lviuaudnnniga
S 0 =l
a,

a )

[ ¥
1. Wy A fnge luiuouann Ny D

N LY
Uiy B finsaluusudannninieiy C
v




- 87 -

o

67. toladuiimyadaluiunsoriniuniiegluiauazdad
Yo o 3/ b
a. s lddnihaza 1. mslfanudou

a. mylguseduvsSesa @) v uag A

63. HpYa#AA monoglyceride diglyceride Lag triglyceride 11IAsHAInAs W IAold Thin

Layer (TLC) 114AM182010 hexane : diethyl ether : formic acid (BRI1AIW 90:10: 1)

v
ailudalasznaoun ldsfiga
. monoglyceride v. diglyceride
.\ . -ﬂ:l ::'sf =1 1w
(A) triglyceride 3. 9AIUNA AT LAY

o A Yar M ~ 5 9/ T ; o 3/
ATV 991FANRDN N -3 'ﬂmﬁuﬂ{lmmmw ADUADTIUUD 69 — 70

1. hydrolysis af, acylation

fi. halogenation 4. hydrogenation

() 69. UfATeiIRuAasuatilu luiuaud

() 70. Uffserseniiglududy Br,
o o Yo A o 3
fMyuas wldanden n-q aoudowds 71 -73

fi. base — sugar 4. base — sugar - phosphate

. (base - sugar — phosphate)_ 1. base — deoxysugar — phosphate

@ 71, SlumineTaseardavesnsaiinaon
@) 72. dluduilsznouTassadevesiong 1o lnd
@) 73. Wududszaeulaswadnvasionilelaq

75, msudansaiionasn eeniu 2 ¥ila fio DNA nay RNA Daozlafuwdn

&

n. 1A V. W
a. iwilelna (1) gnundie
év et '3 = oy :f el e & ]
75, fhmaiidussdlszneuvesnsaiianddn Wwhaadissueumila
f. 4 DZADY ()5 evmou

fl. 6 SRV 1. 7 aznol



- 88 -

mtuos vlddennulude 1-4 Admualdneudiouds 76

—

. dszneudatiana o - D - deoxyribose

2. litiwagsa

3. HRusEITH I A A T 3 Wuse G (U C 2 Wune
4

MM A+ G=T+C

76. DNA
¥ o
n. 40 1,2 uaz 3 9n v, 98 1 1Az 3 gn
(m) 48 2 way 4 gn 1. 4o 4 gn

77. mstleanuliifdea lnaautadinounszada DNA #ldlan
=1 & . .
@ mu"lﬂumia:mﬂ acid citric dextrose; ACD)
= a4
¥. 16U tuasayaw EDTA
o 9 =Y o
a. w1 uenaueanagea
o 9} 9
1. 0P vesazats sodium dodecyl sulfate; SDS)
78. DNA U9IWINgA3 180 (eukaryote cell) 92394FI8GAUWINILUTAY Msuen DNA 08
i Tdsautouidais laviaeiusyszuinellsfuuay DNA
f. ®15aza1y EDTA 4, ®15AZA ACD
-y o
.mia:aw SDS 3. IVauBaNagoa
[ 1 ' Qs s o ¥
79. Tumsada DNA @eaniuauan1iza1s 9 @y arsadalussziduda (0 -4 °C) Ao
ingUszeadia
. L
A, IMedUI9N1IHINUYDILUANITE
4 at 3 a r'd
Wintudansinauueueulel DNase

A. enszdumanauvououlal DNase

4
=y

2. MalAld DNA U5gns
80. DNA singznauluaisla
¥ 1
A, 1Ny ¥, 1582818 NaCl 199919

oy I'd 1
lNaLIANBIoA 1. MALaUNIAB0U



- 89 -

81, Tassadiawes DNA daufianusarinl§Asodulafliiawiiu (diphenylamine) Idasd
S e w &
Widuidy fio
¥
n. wa @) tihwa
a. vemva 3. ndle'lna

Ed
82. wannndadelinoly DNA venvnualudela

f. adenine (A) 4, thymine (T)

urasil (U) 4. quanosine (G)
g3. deladluwaiinulu RNA

(M)A T,C.U Y. A,G,C,T

. A UGC . AT UG

f1ruas v3ldde n -9 aeufiniudo 84 - 86

. silver diamine hydroxide
9. diphenylamine
fl. ammonium molybdate

4. acid citric dextrose

() 84. NAFOUNYLUT
(M) 85. NagouMHaivn
@) 86, naaoumaiesndlslua
g7, Yolain ¥ DNA Fuaniwsisuand
n. QUMM 9 () pH qan 9

P LA o = o ae A
f. mudeonland rivonuclease 1. msvhdidnIng 1WS%ad pH 7

1 Yo A o o
ALY i]ﬂcl‘b'ﬁ'l’llm‘f)ﬂ fl—49 ADUAIRTUAD 88 - 90

]

. ribonucleic acid
9. deoxyribonucleic acid
fl. ribonucleic acid 1ag deoxyribonucleic acid

1. luiidalagn



-90 -

(f) 88, i thymine L% uracil nucleotide lﬂuﬁ?uﬂizﬂfﬁj

) 89. 120310 lnas1a q Bamilsaiudao 3", 5' - phosphodiester bond

™) 90. unsaiiindsnnilesaud)

-1 o A a b
R IOE i]ﬁci‘lfﬂ'gllﬁﬂﬂ 1 -4 gpuainiude 91

1. s algnse luds

Aol

1499 (biological catalyst)

2. FuTdsRuuunan (globular protein)

3. HIANUDUNIZADEULAATH Lm::ﬂf]ﬁ?tﬂ (substrate and reaction specificity)

1 ¥ Vv
4. logadudanzdiumsdudumuniundy (reversible inhibition)

'
91. tau bl
(M) %o 1.2 uaz 3 go

A 4o 2 wazde 4 gn

92. 1ilo E = enzyme S = substrate

Py =

1. 98 1 uazde 3 gn
3 19 4 gn

product  29msiaums ludelaefulsta

o < 1 aan = \ .
msmauve g ladlunssal §ATeeuauuigIueed Michaelis 402 Menten

ME+S —
4. E+S§ —=
. E+ S —>
i E+S —

ES
ES
ES
ES

15

E +P

E+P

E+P

E+P

LYY o’j u‘d‘a o at 3 [ :j o 1
93 s lmind lfifansiudwuundsiniuianyauzenials

=) b b - Qs
(M) Hlasseriadiadsiuduanse

v, drsndulessuusslanenin

. awrsofesiuse Tanaudsueu lallé

dld 1 1 oy oy
1. uensifianwieslmedfasoge

o & & o o oaa s A9 : e
o4, 1o lieumond swunnnludnnaiadiuew lmis afAsnmsaawdaveyisod it AT

w =y oy & = cé‘
msatemvegsoAInitag ldas lafaiu

H,N-CO-NH,+H0 —»

. NIAYIN

f. NH

3

¥, CO,

(R)NH, + CO,



-91 -

oy o oo &

95, veiiifdunnedne lsilidgaTnmsaawdrvegiToalnlunavy

n. nlasudnszayamia
i = 1 = =
wasudEAuevmauan Wi diduduuby

=

[+ o= J
a. UWsaunanavy

3. TagnouuN
W oar 1 aaa 7o ¥
96. Tumsiasasnsalfizoweaeulmiduiuesdos
»
[ o L4
n. wuhwin Tuanaveuey lad
o = a £y ~
. Awmuelsmadudinialinag
= ar EENT = e L !
a. muSinavosuaaseindow ) flundaduaily 1 miionm
b o = aan by 4 - e el = cg 1
(3) Aosfmungungivenljizndad uaznmaatuaiifiatulu 1 vilooa

97. yInnsIzn A IMIganaunasiunm uansiagf 2 FEdnnudasianuEuiudy

&y ey =)
vasgnien Ao

(n) Ayl Ax V. Ax/ Ay

. Ay x Ax 1. (Ay)

A
A
0.6 -
0.4
0.2 4
O T T T - 0 v v Yo
] i 2 4 5 uil

£ Ly 4

A:'t ' 1 =) o
E‘IJYI 2 ﬂ‘ﬂﬂ‘iz‘ﬂ?ﬁﬂ1ﬂﬁ§]ﬂﬂ@ulmﬂﬂ‘].ll?ﬁ"l

a. msasdTinantls v, mawilSuaueaIng uazng lag



-972 -

1 r 1 b4
98. INATT T NENT Hedunnaiais 9 Miduasllluurasvass agnnITuIIMTMAaD

figailszaenodngls
1
Haaail
. 1 2 3 4 5
o a 3
A15NAY (em’)
asazaoutlaiy 2% 50 3.0 2.0 1.5 1.2
msazae ls@oudamdaiiimes - - 2.0 3.0 3.5 3.8
TyReunan’lsa pH 6.8
g A
1PU 119919 1.0 1.0 1.0 1.0 1.0

< - ¥ W ‘ saa P
@) fAnmavesmanfdousnududuvewtldoljisorveuoulan]

= o s 1 ana o
. Anwmavesmsifsuaumduduvesivwlesanilfasuive sl
A. Anbinavnamsiauveaen lx)

i @ o 1 aas o
a. Anwwavesmsulfouanududuveautls uaziviMesaedfhsoruouow

= o

99. dolanandeimiiu ¢ lagndes
F F
w s o (Y o LY
() Huf2377 (reducing agent) v, azaoldnaluiwag Tuluiy
o = o L. Vi “ o <5 o
fi. L‘Id]uﬂflﬁi‘aﬂﬂh‘"lﬂﬁ (0x1d12mg agent) 3. amw%iummazmuaumﬂ
' ¥ . W
100. 148 E = enzyme 1 = inhibition WUAT S = substrate BIWYITHIANNITNIFI 1387197
st ¥
Halagndes
f. E +. & V& ES —5>
LE+]I =— E
(ME+S —>  EBSI —5

LES+1 = ESI -



MANUIN N

L% 1 = 0o & L= =
ﬂ?@ﬂ]ﬁijﬂl‘iﬁluﬁ"ﬂi%gﬂ HasgHan IV HI TN



-94 -

uruMIaaUUNsaudusazlunih

; v d = @ = d
509 Trhwes vazmainmnlnsalndumsdmsieh

1. tivies

=h.

fou

2. mannanlnInsalndldumsSiasiew
=
LI

@ d A 1 o = - = 1

1. tilvled Ae misazatwvesnsasauiuNdouDINTATY Wi DA ITAZAIUVYBIUABDL
@ I u’: e et Y = d’l = = ]
fundevesumiu FadlmuiAdedumsnlasulasnrilunsa wa Wellniswunse vie

o o
wasnwanosaly
cast ey o ] a arey

2. anlolnsalntl ThaAsTinnzimemenw Feodeatiansganiuaswesas 1414
Vv
Y = o a o = T @ R
Hansaas e ifaunmuazialfna laun msmmdnasunisganiiuues (absorption

spectrum) YAIATT HAZNIHIUTUIUVDIEITA

(=)

Tngszas

o = =\ s ; g o A
vasnAneunGeudusegUinds dnAnuiausn
= 4 o ar ¥
1. a5uwesatlsznaunazszruumstinuueaivhives 14
2. w5ouiires 18 TamdanmsuazdnnudSinamsiaziwnson idgndaa
3. madnasumsganaunasvesms1d

4. meatnadnInsalntSmseilsumes 1



-05 -

NONIINITLHITY

o = T - o o
1. huputlszdivauanouBsuunidouduiagl
o o
2. ApmnumBSoudusegy
I e T = Vo
3. UfiAnenssuaui ldsuneunung

& = L) =i a_ o
4. ‘ﬂTLLUU‘L]‘53IJJUWulﬂﬂﬁﬁﬂliﬂuUﬂﬁUuﬁni%E‘IJ
A
GRIREGEEE

s o ' o I's s =i ar =
1 unSoudusepl See ivives pazwainannsa lntdumainsen
s
2. gUnsaiuaz eIl

LY -1 1
3. wilad@oelsznou

=
INNTHUH

3

= o o . g/ r)’: =1 [T
umsaummgﬂuhnmmwm 6 A1l LLUﬂ‘i’lUﬂ&L@Uﬂ‘lﬂﬂﬂu

asun 1 150avies 3
aoud 2 matazwaInsalntlfumsdmaest 3
=
mslsziiuea

1 dssiiunannuuudseiuaumanouis suaz i uiou

2. ﬂ‘ixLﬁuNaﬂ’]ﬂ‘i"lﬂs‘ﬂuﬂﬁﬂﬁﬁﬂﬂ'mﬂﬁﬂu

Iy

a1



-96 -

= L] L}
unSaududagilumi

Fllo? uazmataadnInsalntiunisdnsiz

aoun 1 tivlivles

oy & =4 ot <
fanssu 1.1 szuumsmhauuazmaasuuiivivies
Ynqilszasn

waal§idtenssy 11 udd sinfnmeauisg
= '3 a @ s
1 ofinseanyseapunazszuumsiinuaaidimes 19

2. wioutiiled 13 Taudonms uazdnnanlSuiums Tagndea

¥
@ d 1 ar 1
flled Fo a13a2a10U8ININB0Y HALINADUBINTANUY M3 DA ITATMVVOUVADDH
A 8N 3 o wa 1 ¥ =t ﬂ A o a
wazindsveuneTy Fallautadedumsn/aounasnnutlunse - we (pH) WouMINNIA
+ - a = @ = o o 1 a o
) viawa OH) sSwudndovadhl Sviasianwdrdyedidimremaiinumeluves
F4i1950 Taond pH melutazmouonsaduosdiisinsiimdent1aneh naafe I pH
a @ L} [} 1 a 3 ot ci =y d’” 1 3 a Y o
$1iaeglugasasudruny drinmanldsunlas pH maduetsnnudzi Ivmsninuees
v = = =l 1 0 &£ o ] : =f e F T ) :g ::: q =Y
seuusa 9 Aednd 1 v e vy cmmﬂu1"!ﬂamaﬁuﬁmmmm“lﬂ Aalu FaTFIennTiia
suilugesiszumivirefiesadumsnldou pH fazfein v id iy GIué?a ¥3a
1 L4 - - -
18uf fuomn (H,CO, - HCO)) uazvomua (H,PO, - HPOY)

nsageuLasinaormyiadluias1dn pH uana1eiy 19y

LaEAN dutiies 14 pH 4 5
MiuDLLR Wuiides 14w pH 6 -7
vomsa Fhaivives 147 pH 6.5 7.5

£ ] ' as ey as ot 1 o 4 ' :j
msfnsesoudazaaasrutianstluT e i uanasiu Wisamnnsamaniv

' @ ) . .. ' ar ' ¥
fimaamamIunndaiuloasu (dissociation constant; K) uans1afu a1 K, vilden



-97 -

HA K, H + A
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pH = pK, + log[A)/ [HA].. . Henderson + Hasselbalch equation
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YDINTAUDTAN = 4.76

NNFUNITUDI Henderson — Hasselbalch

pH = pKa + log[salt]/ [acid]
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0.15 - [acid] = 1.38 x [acid]

{acid] = 0.063 mol/ dm’
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msERey [sald = 0.15-0.063 = 0.087 mol/dm’
sufie trirleRonlsznoudan CH,COOH = 0.063 mol/ dm’
ey CH,CO0 = 0087 mol dm  (91wegluslvonnie
Tanfon 130 TnunmSounauogaisiu)
Uit 2 mawton 100 em® arazarsueFmaiivles o103118naed3

n. Wnseuedfnignindualsdonlansenlad (sodum hydroxide; NaOH)

Y o =
2z ldinAsuaFmanuaynis

CH,COONa + HaOH —* CH,CO0 - Na'

ar a
Twes 0.15 mol/clm3 100 em’
a A
sefiiledns
¥
MTIZRTUU UINTALBEAN 1 mol/ dm’
U1 15 <:m3

Hauiy 10 em’ 0.87 mol/dm’ NaOH

é -]

Faozw i asazaie 25 em’ Usznovdoy
CH,COO
CH,COOH

= ey ki 9 3

@Y 75 cm’ 9z lamTazale 100 cm

2 AW \ B

HIUIATIAIUVDY [CH,CO0] : [CH,COOH]

¥
LRS5BT DTIVIHUA

13
ms1zazyu [CH,CO0]: [CH,COOH]

0.15x 100 = 15 mmol

1 x 15 mmol
0.87x 10

8.7 mmol NaOH

15 -87 = 6.3 mmol

B8.7:63 ‘Vi‘U;’JULﬁu mmol
100 cm’

8.7/ 100 :6.3/100
0.087:0.063

iy mol/ dm’
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v, 1FasazawIyfouuadion nazniausdanyINauduAINSaI1IgIUR

a 3
S RTRLA b

0.87 mol/dm’ CH,COONa 10 cm’

087 x 10

8.7 mmol

Hauiu

0.63 mol/ dm’ CH,COOH 10 cm’ 0.63x 10 = 6.3 mmol

il
Il

= :’ = % ot
ud i 80 em’ Avzldiivosndeants
o a” o =
f. 1 CHCOONa 11 123 g azawi uanyooud udy 0.63 mol/dm’ HCI 10 cm’
k1
udnlSulSuasIdidu 100 em' Smrmves CH,COONa Srwnsnaniminluanaves

CH,COONa = 82 Waws@edntsiieusdmg 0.15 mol/dm’ x 100 em’ = 15 mmol

¥ 3 l
eIzt inilnues CH,COONa finpeld

15 mmol/ 1,000 x 82 g

It

123 g
LI 0.63 mol/dm’ HCI 10 ¢m’

triltie HCI 0.63 mol/ dm’ x 10 cm’

I

= 6.3 mmol

CH,COONa azinlfAsmnu HCT Tanmeaums

CH,COONa + HCI —* CH,CCGOH + NaCl

15 mmol 0.3 mmol 6.3 mmol

IW31EREUY 99MAD CH,COONa = 15-6.3 = 8.7 mmol

b4 ] dyd

=t ar o ] =3 as
Frudtfinszmnisomssutivides Idaudeduds n uazde

HUEINA)

i y o ] Ty . o
1. A13Asaey pH 1 lddraasesia pH a11d'ld pH sundeanmsaisylsy

¥ 2
pH A7U0Ta HIDH

v LY J Iy 1 ar & t
2. ﬂ1ﬁ1ia$awuﬂ1ﬂﬂiﬂizﬂﬂumﬂmﬂﬂauﬂmﬂﬁaﬁjmmﬂaﬂu
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) [lug]
T ldgas [OH] = =
nan]
vise pOH = PK, + log[salt]/ [base]

Wold poH m pH 1dn

pH + pOH = 14
¥ LAY 1 o -] s d
MsNaaead 1.1.1 guvdavensanazinanlrrinivives

Hann1s

r ¥
asaun 1y nyalelasnaein weazaiwoyluihnzuandieenidlu 1 uaz i vua
Tuypieinsaoen 1wy niavoaesn (phosphoric acid; H,PO,) szunndailuisssuin uas

L4
%Emuau‘lﬁ’mmmamu A9t

HPO, —— H + HPO, K, = Lix10°
Hro,' —— » H'+ HPO,’ K, = 1.6x 107
HPO,” ——— H + PO, K, =5x10"

i ar o ‘{ o =Y
K., K, Wag K, e sidudszanimsuandavesnsavaavadn

dy = =1 lﬁ‘. 1 [} =Y
TumsneassilaznfSsumoumsaoulase pH seninansalalasnassn uaznsa

oavedn wWelinisifinuars NaoH a1l

- §

GAFLEY
1. HCl 1 mol/ dm’
2. NaOH 0.2  mol/dm’
3. H,PO, 02  mol/dm’

4, nszAEIR pH M30IATETR pH
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=]
IENAAD

. ] oo L= [ lcy 1
1. mslnmse (derate) sznannsa’lalasaaesniulsmoyleasonlesa 1di 10 cm
asluvangUnie (flask) fivzein @y 1.0 moVdm’ HCl 2l 1 em’ wirldidhiy wmasaudy

a 1

' dy ar =) = - ¥ A as -4 =5
iluﬁ'li’ﬂxﬁ1UuU1Llﬂ$UHﬂ3$ﬂ1‘H’Jﬂ pH wmoua Hi’ﬂ(l‘lﬂﬂ‘i’f}ﬂ’m pH uauunnal pH hl‘lﬂm‘iﬂ
o

13z MWRAEY 0.1 mol/ dm’ NaOH Tagmsiia 0.1 mol/dm’ NaOH A5saz 1 1139 0.5 cm’
nntlad mtiﬂﬁm’hﬁ'unnﬂgad@uﬁ'ﬂm pH 1Tuiinay pH 13
dounsmiaaanmsnldoulas pH dey3uel NaOH Fidwadly
2. InmsaszriansadearleIamiladanlaasenlsad 1d 0.2 mov dm’ HPO, 10 e’
asluviagdnmeiiazeaudatamia pit s Inmsalasmsfin 0.2 mol/ dm’ NaOH Atea
I om’ 9nfad winliidhdumnadanouiavm pH duiind pH 13

Founsmuaasnsildoutlas pil detSuia NaOH fidwaslyl
a e w Ja ¥ Y 1 w
mMInaavIn 1.1.2 ﬂ1§ﬂﬂﬁﬂﬂa’uﬁﬂ‘Uﬂ&ﬁﬂ!ﬂﬂiﬂﬂ?]ﬂlﬂlﬂ‘““ﬁ]ﬂ qnu

HanmMs

a o a o oL 3 e ] w 1
anueunsolumaduidmesvesasazarvides Aaududuais 5 AU o

LANATIAU

={
H13LAN

1. Na,HPO, (disodium hydrogen phosphate} 0.2 mol/ dm’

2. NaH,PO, (disodium dihydrogen phosphate) 0.2 mol/ dm’
=t
IHNADDI
1. terdl NaHPO, 0.2 mol/dm’ 20 om’ f1 NaH,PO, 0.2 mol/dm’ 20 em’ w1mgilaso

) o as Cé =] - - s 1 d‘
woinldididues IdeaniviesFalislveundeuaznsa fio HPOL HPO, ludasidui

w1 q fu gazanudududinadlu 0.2 mol/ dm’
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o ) u’; :’ M Y _
2 11 02 mol/dm’ HemwmatWiesiuudensdwingn ol ldesazarwhiianu
WUty 0.1 mol/dm’ uaz 0.05 mol/dm’ MUEWL $1MIY 20 cm’
=t 1 Y o ' w
3. Wigunanananodn 8 vaea ldmsazaevsaawivesarmdiudusie q fu

nsa'lalasnaosn uaz ludeulensenisn amlSualuains

‘l”iﬁﬂﬂ.‘ﬁ: )
i R | 2 3 4 5 6 7 8

arsnan
Woalntiidos

WU (mol/ dm’) 0 | 005 | 01 | 02 o |00s | o1 | 02

Us193 (em’) - 5 5 5 - 5 5 5
‘1,{1ﬂﬁ.'u (cmj) 5 - - - S - - -
9 pH
HCl 0.2 mol/ dm’ (em’)

(A%aaz 0.5 cm") 05 | 05 | 05 | 05 - v - :
NaOH 0.2 mol/ dm’ (cm3)

(18 0.5 cm) - - - - 05 | 05 | 05 | 05
19 pH
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aaun 2 mannaninsalndfunmsimsie

=Y
AANTIH 2.1 MINAaal

L7

Yagilszaan

naannduanenssy 2.1 ud defnmimuise
1. wralpadumsganfunavesns 14

2. I¥masinanlnTnsa IntAmszvrlSuueesans ia

oo o [ ¥ A = ar 1 d:l o 5
g dasevvertumininsalill dumatiavomsiaudsluamduuausansillonn
: SR L3 ) o
(ultraviolet; 185 - 350 nm) Wazluupvuaanuoufiuld (visible light; 350 — 800 nm} @130
A uly ' O S & Y g . 1 ¥oq ¥ d
ganauuad 1@ lugswaviivsima i lld 1y dectonic ransiton s nszduldd@dnaseu
3 ]
Tuerousiin (gound state) nlaonTeglumomed (excited state)
] = A o A T B o - 1 2
asudazytaszaanauLa T 1InauA19 9 10 TimAY nsRuaasImsgana e
n:ld d’l 1 ar dy = ' ar L - a ar el Q- 1 o d.'
NIATWENINBUIL A AUl Fond1 anlaadn ssaesianuinianlnasudraduhl U9 o

Wumdnasuessaisazate’ls luvaiu Giboflavin) wiadaiud 2

66t

os5f 1

03

absorbance

0.0 2 ; .
200 300 400 500

Alam)

11 1 mulnadugandunawssasazaiols Tuadu
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nanseziiu 1897 ls TuaTuganduuasluuavdani T Temafinnuenaiy 260
4 4 wwd A ¥ A A o at
uaz 370 nm wazuouuashveumiuldianUAdY 450 nm Mge anueneduianiuganau
kY - ' B ) ar a1 ] ay P
uraldgega Bondy A, (maximum absorbtion) nnIuvesmsRUBvenst A 1 vz
o o v = o & Ve 1 2 & ’f_] S o
fnvamwizamewAazmsuazlSmnanasiganiu ingmaumia q ssdudfnn lasasady
o A v oW b & wn Yy Al Yoo W o
$nuTuana viennududuvesmsiivluasazaty Fsanipdon lAdnnldyssTeaiiums
=y o
Aaszmaudutuynaas lumsaza
s A o ¥ = = A v
auifinsganauuawems gadmualalnssedunmaniivesuananganaunedle
y w o - 1 a oW oedow 1 o
insnnmstassavesdianasouluTuanavssasateriisduiidnuue limioums uazain
as né ' ) ar ] = oo i
NOBRAIOUAN (quantum  theory) FINAIIIT WAMNUVDIADZDIANATOUDAURNIE (quantize)
sohldmsazawusazsialmniamsganauurwandain Wufe Haunasumsganauuag
unnsdueen il ud rualszddanwzvesmsunazaiia wonvinlnsead umanil vosTuanaud?
P 2 a 1 wen ) & Y o o a
Hoivdu  FaliuansruiamIganauaensFumad Iy laomanlaounlawesalnesy
P YR ] ol e " o o
mIaanduuas ldun antzadeumanlou 4 Nna lavaswmodnyug Iasaad W iunues

Tuanavesnsiaanaunaala mu pH wlavewniazaie wazmsdas sswiaveslumanavinalng

= 1 =y ey A =) L} 1 Q d '
AAUtou WY NTANINASN (nucleic acid) FaANUAMIalunsganiuesld hivdudiser

Tugtlanog awdor wazlugdiindTe’ng (nudleotide) dase Hudu

anuFiusvesfSinamasiasganauiuanudnduve s sazale

A o ¢
R WRUDNTIA

(monochromatic light) Wuesazmed i sl auialumsganduuas
r [ 3 A g i [} — = =4 o a
azaooy UNEmwBwItzgnaTiuganau 1 nasdassnmsdiuiivmiossnun Traviilvuas
e = L VI ) = Pt 25 g & o ya:-’—] ] I'd o
frueenninmsazael rmudusnieras Yunuasiigaganauld Feialdilua nevwoduuws
kg v ¥
(A, absorbance; optical density; 0.D.) %ﬁuﬂgﬁ‘uﬂ"wmuiumqammms@ﬂnﬁ wweranil Tumsazaneni

S o = o
Hay mﬁu”lﬂmuﬂgmmmss—Lmumm (Beer — Lambert’s law)

A = log Lo/ 1

-log I/ Io = kel

iie To U0 I mmvﬁ’n%’umammriauuazw’Eﬁmumiaxmummﬁiﬁu

k

fArnfivesmInaniiuuay ¥ extinction coefficient ¥4

A 6w & 1 & &
UAHIWIETIHIUTITVUN & UAEN T HNATUH UYL 9
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Y
< = AMTVNVUYBITITASANY
1 = L'ﬂLlﬂ’ﬂllU'l’]‘llf)s‘l‘i&’U%ﬁ‘nNﬁuﬂQN‘WMﬁﬁﬁgﬂ’Iﬂﬁ‘ﬂﬁiﬂf’hﬂ’!i
=1
AANAULUT

M k endmuadu £ fo Wudimsganiuudavesnsazawiiianududuves
maganduuaaiu 1 nlesidud (msganduuaa 1 g Tumsazaiw 100 em) uazndon
VDITTEEMEAUT I 1 em w500 mMuATUAT molar extinction coefficient, E,¥ fig ilus
maganfuudvesasazawifinrududurosmsgandunsaiiu 1 moldm' uarANuE

VBITEOENRUAIHIININY 1 cm

o o o t2 v
nspAnAuLaIvesmse1sinoanuuilunlosiudua iy (% transmittance)
% transmittance = Viox 100

1 A o o ts [ o ¥ ¥ A

Amsganfuurnazediduduasdiuvesmiazatvzainisedala lasldinieq
= < & 1 '
anTns I Tnlnos (spectrophotometer) Fevzvonmmsgandunauily log seale 581318 0- 0L
1 o o o [] % @ = qs [

gazvona oS Fuauawndly linear scale 310 0-100% Iasnaldfieudadluming
&4 Y o 8 9 3 PR o
aaniuuas mazzsdulavas uanududuvesms sazawninldngueaudes - vandiia

Annumanududuvesmisazanla
NSRIUIBHIN AT UV ITITaZAWINM Tammsganauuas

1. AHIUDINAN extinction coefficient ¥H3IaM k

g o =d ' & a 3 & &
VINNHUVBULYT - LA TA t;afu'im‘imm k mmﬁﬁﬁummmmaﬂﬁuwm BN

1 & 1 ' r
uﬂi}zt‘ﬂmﬂ ?\.m HagynIIual A maaﬁwﬁu“luﬁﬁﬁzﬁW%m%mmm’mﬁummﬂu Y

annsof s duvesmsganduurslumsazain i didiodie
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heths  Triew'lan? NADH $161 molar extinction coefficient; E, v = 6.22x 10" (mol/ dm) em’
= A o %Y o ¥ w 1 w ¥
# 340 nm e esazateves NADH Rdsamsmanududy indam A Jald -

»
0.20 Nﬁmammmﬁ’fm’fuﬂma NADH Mmiazmﬂﬁmnﬂumﬂﬂ

nangueniies —wamfisn A - kel
0.20 .
C = — mol/ dm
6.22x 10
0.20x 10°
= — mol
B6.22 x 10
= 32 },l.mol

b
ws1zaziy A7ududuYes NADH luasagais = 32 Lmol

Tumaiin k il lunsdnuenududuvesasganiundslumsazaw wdos
s WY 1 @ 1 ) o 4 a o a A 3 ' &
1 3auemsindr A vesmsazaw wxdedldanuenadudvaduiuiisey 13 lum k Vel
1 i 4 4 ! ¥ 2 A
w1z k szifdoulddlonnuemadunlasy yonand an1izdu q wssmsgANIULAY
¥ Y & o Agw o ' Sy a ¥ ¥ oy
Tumsazaezasandiend v Ui 19 lumsfnnesnm k vesasiuain 3z ldmanududy

=t ¥
ngnaag
2. F'im:ummm%’ummgm (standard curve)

usj 9t ] ciy Qs 9 Ao =
Turnanss Ejﬂﬂﬁ@ﬁ@?%ﬁ)%ﬂ'lﬂ‘l k ‘U?}\‘iﬁ'l'iﬂﬁﬂ\iﬂ'li?ﬂuhiulﬂ “H'iﬂlilﬁ']ll']‘iﬂ‘ﬂilz

o a1 P - A a o SR Vo ] v o geved Y
‘Vl'lﬂ'l‘i’Jﬂﬂ'lﬂ'li@lﬂﬂﬂuuﬁﬂ‘ﬂﬂﬂ'mm')ﬂﬁu L1ﬁ$ﬂﬂ’l'.l$mﬂ'3ﬂ‘1]‘\’lc1‘]fﬂ']u']iuﬂ’] k ‘rlﬂ ﬂ'ﬂﬁﬂ“ﬁ')'ﬁ’d‘ﬂ\‘]

¥ o g et 3 g9 ' o w 1

WUNAIgIU Tﬂsmim’msazmwmmsuuwuﬂ'Jmﬁmwma 9 ﬂu‘ll']')ﬂﬂ’lﬂ’liﬂ“ﬂﬂaullﬁﬁ
- o a & o A o [ [y = o '
Lmﬁ!‘UUuﬂi'lﬂllﬂﬂ\‘lﬂ'ﬂ‘llﬁllwu'ﬁSzﬂ?']ﬂﬂ'lﬂ']iﬂﬂﬂﬁulL'ﬁﬁﬂ‘Uﬂ'ﬂﬁJWﬁ‘ﬂu ﬂxvlﬂlﬂu@'lﬁﬁ‘ﬂﬁﬂﬂ'ﬂ
U [ 1 9t ] dy‘ij FY 3 \rl ) = a ]
WHAIRIETU AIDY NV A NUL UNMTAT HITUNRTTIUYDIT RSO sluwalu Tﬂﬂﬂﬁ"]ﬂﬂ]

MEAANALNASA 450 nm vBamTazaIeinNMANHAI 9 fu
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08
€ 06| e
& = e
- /.
8 0,4 - __,/’J
g 3 //1"
€ 0.2 | A
2 - o
= | e

0 0.1 02 03 04 05 06

micromol riboflavin per tube

r
=

510 2 W@uswsguvesmsazate s Tuslaiu

P ar w & ' 1 ot @
durasgud Iesuananuduiuisznnaaimsganduuasi 450 nm i
¥ W - Y Y & ~ P P,
anududuvesls TuaTulumsazats Fdusriasimsganduuadigaieaiufeaduvos
= ar ] o [ [
TsTuadulumsazaiodioa1a ¥5e unknown NEAIWITDIUAIAIIALTU LA Taoasaain

unasguiiadiaiy
k4 ot 3/ v
‘U@ﬂ?ﬁﬁgqﬁiuﬂ1§ﬂﬁ13lﬁuu1ﬂﬁgﬁr\!

o w ot A & A o q et

1. szdaliumnisganfuuat vio A veamsdy 9 Aeglumsazawldiim = o

A g Y A o Y s A - o o e A o W

e limnmsganauuasihda ldflusiinnnngeniuuaswesasidasms Taminiu Gz ld

¥

Tavazdpalinaoamsazainlal (blank) nanseh ldmadiavosaln nsa Int lumsmSinuens

Tunaeamsazamlanzdesldmsynaliamiiouiumaoaiiagiims iasimsganaunes sndu
aM5idesnsiniswdiufe,

¥ 9 g 9 by ' 1 - o LY '

2. anududuvesmsazaomnsgiuildezdseglugrsiilulninTaoasadud

Vo

4 ' a w o T o '
msgandunas lasvzdealansiiduase Fuemenanududussznnmrudududom

A A = oo 9/ ¥ 9 n:‘;v P =
msgandunaaiiuliamngueadio? - uamia drmrududuvosarsiiaiinganuly

o e o 1 1 = w ! @ ]
armduiusszninamududuse bidludimalavasefusimsganauues sdude Tuduld
o ad Ay 9 v o4 w o 8 s ' Y
amnguaalies - uambin ns A ldsz ldudnies hildmsdnnusinnuduiuvesasnn

ansgandunasligadesmuarndusia
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msfigauuanngueuies - uasiiin

@ o - = kY 3 s
ANUANAUE A = kel Tungueadies - uaudisa Tdurndeauyand
o {1 o 4
1. Swmsderhumniluduauens
¥
2. msganaunrswsawazoymaiiudas: livuundiu
i 14
3. asazawilddoathuiiodoriu (homogenous) naval3inns
= 1 ¥ S| Y a o Y o = e d
msnaaesh lidiullawdommAsdisuhis mlnidemsdosuunnngueaios -

3
ar

= o
BOUITE fdil

h

= e =y
1. msganduuawessungiineviiullamngueaiios - uamiisa mwz
Y ] & 3 0’1’ = v v [ dy =Y i =] 3/ |ﬂ e
AMUUYHI MM TY ArduduganiinSinaasignganau P lidhulfnnTaoass
s A d‘. 3 as 1 r
Auanudnduvesas Fadluwanninmsnlfou)awossssumdveses Moty nin
] ’ 4
e nazndsviaszuanddluasozaieiens uavzuandniosasdionududuiniy
P o =} 1 £ o | a
uazMIganaueves tosey (on) Auandeenuinornwmnaeninluana Fedshiuand iy
Y e o v o a7 3 v
Tosan dudu duiu msldnguoadios -uauilsa Samsdemaaoulasmsadiansmanasg
serimnsganaunmiuaududuveas lugrinmsgandunaswe sty ldmungues
o o d =t ' g Y =
des —uaudisa nswli seihuduassiugedsdy arwmaspuiaunsaldifonmany
3w a a Ay ¥ W 3w =t o o
dWuduvasmsagawstiaddud innuanududulddin madssuunnngueaiies
ad o 3t Py e ¥ ... .
wamdisa Anmdudugatioradiuldftuuuduns IRl (positive deviation) 138 lAvas
Hd 1
(negative ~deviation) YuagAUatiauoams uannnaungaIna1mds drenimsiisanu
a & ad ¥ Y o Aw Ve & ¥ & v - | 4
Mgty —tausa 16 Mdneranldlsennumedunhafuil @ Tilsdweaansed
39 viedwdnuaan 14 hil9 A, woams mswazinlianmy (sensitivity) sazanamiugy

A A = A 4 atm ' & o ot
VDIUATDINDDAATN Hﬂzi’]—mﬂﬂ']'i'ﬂ_lﬂ’Juinﬂﬂ’]'i%ﬂﬂaul.‘.ﬁﬁ‘u@qfﬁ'ﬁ@uwu kma.x Glu"]f'laﬂﬁuiﬂalﬂﬂﬂ
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ci =4 o =y =%
msnaaed 2.11 msAnmaniadunmgandeavesensazaeluslivueny

(bromophenol blue)

Hann13

Tusluitueang darwannsoganiunaalusandausendng 340620 nm lavaziing
d‘ & r ) L ‘& ar dy dy
m3ganduasfinnwueninaude liniiy Faeemsnsldnnmsmanlnasuvesasil vennnil

= A 2 3 g/ ~ P 1 2 a P

Awennduwils  Smnannznadsumuaiin/foultl dAmsganiuuaavesasiulasmsid
= |

SEPTAEY

1. msazasdmsadies 0.1 moldm’ pH 2.4 uaz 52 nsdl pH 2.4 wiowlaols
NIATATN (citric acid) 1.89 g LAz 1HWAUNEMIA (sodium citrate) 0.29 g RUNALILATY 100 om
a3l pH 5.2 w3sulasldniadasa 0.38 g TsRouding 094 g GnduIuATY S0 em’

2. TusTuiuenug 1.5 mmol/ dm’ Tuetiaueansasd 95 ulesidud

= o ¢ o I3
3. Bhaueanagea 95 nleTrua
[=Y=|
ATNAAHI

) ' =y Qs o =
1. w3sunasanaas 4 waoa ladmsazaedmsaivies Tuslufusavg uaz

= o @
nNalanna aﬂam‘uﬂ‘immiumﬂa

3
waonh
. 1 2 3 4
s oa 3
A5NEAY em
= @ o 3
MIazaeFnIntWines 0.1 mol/ dm” pH 2.4 5.2 2.4 5.2
U 9.0 9.0 9.0 9.0
Tusluueavg 1.5 mmol/ dm’ 0.2 0.2
= & o o o
lnaneansgea 95 losawua 0.8 0.8 0.8 0.8
A
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2. hhlfamimisganfiuuasinanueniniu 340, 360, 400, 420, 440, 460, 480, 500,
] 13 .
520, 540, 560, 580, 600,620 nm latlFesazaienlamasai 3 Awagud metaminsganauua

o ] 1 u’,‘ L4 4 o P
yasvanan 1 uazldmsazanuinlamaoan 4 Aagagud MelafINIRANALTIVOMABAT 2
b [
VOAITIZ N

a4 4 ¥ ay e o ¢ A o A 4
nnmWInJaﬂummm’;ﬂau'ﬂmaﬂ‘nmiazmmﬂamaqagua HIeAUAT 0310 U

AINT3QANALUTUNINY 0

= @ w o 1 1 =] & ¥ Ay
3. WeunTMaNUE U RE sz IeA TMIGANT ULTTRLASN UMDY Tﬂﬂi‘]ﬁﬂ INFAANA UL

Fuunuds anuenadudunuey

s ld Ao alnmsuvesTusuflueaug Mnssgiausnndulaiins
AANAUIAIGIGA

ML RATLEAAUT T MIgAnAwE seilad R ann mizlumsie

[ T . [ ¥
nsgandungaiemTnaveses lumsazae wasbeniafinnunaniuil

MInaansi 2.1.2 msaiensiviinasgisazmsmmanudnduvea

AP R P AR
HANN1S

4 P Yo o s
iseninTus Tuflueaug Wlumshiannsaganduuasldden ldnnanesmuds
o wqe:‘ ¥ 1= = 3 as 1 =
sremsmhasiatnifSinmess iittueaug luasazawld Tasnndasinmsganauua
i 8 = & o o 1
uazaldoulidulSinalasldnsmtinasgiu (sandard curve) F392HEAID IAIUTUAUS 521N

1 = a =i
ansganduuastazlSuiaveslus wrueaug luaisazais
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