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Title THE EFFECT OF 7Es INQUIRY CYCLE PROCESS WITH
CONCEPT MAPPING ON THE CHEMICAL BOND ON
CONCEPTUAL THINKING ABILITY AND LEARNING
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ABSTRACT

The research purposes were 1) to compare the conceptual thinking ability on
grade 10 students by 7Es inquiry cycle process with concept mapping on chemical bond
between, before and after study. 2) to compare the learning achievement on grade 10
students by 7Es inquiry cycle process with concept mapping on chemical bond between,
before and after study.

The sample were grade 10 students in the 1st semester of the academic year
2016, Phetchabun provincial administrative organization school (wungchomphu). Using
purposive selection technique, the experiment group of 37 students. Three types of the instuments
used in this studying 1) the lesson plans learning by 7Es inquiry cycle process with
concept mapping in learning the on chemical bond contains 9 plans : 18 hours, 2) the 1-
items conceptual thinking ability test 3) the 30-items learning achievement test. The
statistics for analyzing the collected data mean ,standard deviation, and t-test dependent

were employed for testing hypotheses.
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The results of the study were as follows:

1. The conceptual thinking ability of grade 10 students after learned with 7Es
inquiry cycle process with concept mapping on chemical bond higher than before at
statistical significant at .01.

2. The learning achievement of grade 10 students after learned with 7Es inquiry
cycle process with concept mapping on chemical bond higher than before at statistical

significant at .01.

Keywords: 7Es inquiry cycle process with concept mapping, conceptual thinking ability,

learning achievement.
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2.1 umrgunisFaul/madan
2.1.1 ANNADARRETLVANG AT
WAUNAN 5 5 5 5 000 anhan
2.1.2 semndesiuiion 5 5 4 467 058 aniige
2.1.3 mnaNRUsEALIR9EEeY 5 5 5 5 000 winfign
NIWLRAETINAIUNINTIINNTS
Fuui/maisn 5 5 467 489 020 wniiga
2.2 qausyasAnisiTauf
2.2.1 aanAfesUNANgATUNUNATNY 5 5 5 5 000 wnfgm
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Ussifiuna i 5 5 5 5 000 wniga
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2.3 A17RATY
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da9 ANAALTUTD S
anunagadeAInIN KTy 10C mqf
AAARDY
1 2 3

1 a0un"30%H 1 1 1 1 1.00 ADAARDY
1 1 1 1 1.00 A0AARAY

2 1 1 1 1.00 ARAARAY

3 1 1 1 1.00 ABAARDY

4 1 1 1 1.00 ADAARDY

5 1 1 1 1.00 ADAARDY

2 #0505 2 1 1 1 1.00 ARAARDY
1 1 1 1 1.00 aanARa3

2 1 1 1 1.00 ABAAREY

3 1 1 1 1.00 ARMARDY

4 1 1 1 1.00 CETLEN

5 1 11 1.00 AAAAAD

3 #07N13050 3 1 1 1 1.00 ARAARDY
1 1 1 1 1.00 ARAARDY

2 1 1 1 1.00 AanAREY

3 1 1 1 1.00 A0ARRDY

4 1 1 1 1.00 ADAARD

5 1 1 1 1.00 ADAARDY
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fail ANAALTUT DY
anun1saidaniniu fiiunanny 10C mqf
AAARDI
2

#0705 4 1 1.00 ADAARD
1 1 1.00 AAAREY

2 1 1.00 ADAARDY

3 1 1.00 ADAARD

4 1 1.00 LGS

5 1 1.00 A0AAKDY
a0un30fi 5 1 1.00 A0AARDY
1 1 1.00 ARAARDY

2 1 1.00 AanAKY

3 1 1.00 ADAARDY

4 1 1.00 ADAARDY

5 1 1.00 ADAARDY

a0 n1505 6 1 1.00 ADAARDY
1 1 1.00 ADAARDY

2 1 1.00 aanARDY

3 1 1.00 annARaY

4 1 1.00 ADAARDY

5 1 1.00 LR
&0N305 7 1 1.00 ABAARDY
1 1 1.00 ADAAREY

2 1 1.00 A0aARDY

3 1 1.00 ADAARDY

4 1 1.00 LRGN

5 1 1.00 A0AARDY
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Fad ANTNAALIUT DY
AnUNTOIdIa AN fiimamney 10C mqf
AAARDY
2

8 #01UN1505H 8 1 0.67 A0AARDY
1 1 1.00 ADAARDY

2 1 1.00 AnAARAY

3 1 1.00 ADAAKDY

4 1 1.00 ADAARDY

5 1 1.00 ADAARDY

9 a0 mnsafii 9 1 1.00 AaAARDY
1 1 1.00 ADAARDY

2 1 1.00 ADAARDY

3 1 1.00 ADAARDY

4 1 1.00 ABAARDY

5 1 1.00 annAKaY

10 a0nunsad 10 1 1.00 ADAARDY
1 1 1.00 ULLES

2 1 1.00 A0AARDY

3 1 1.00 A0nR&DY

4 1 1.00 ADAAREY

5 1 1.00 AanARAY

11 401uN150IN 11 1 1.00 AanARDY
1 1 1.00 AanARDY

2 1 1.00 ABAARDY

3 1 1.00 ADAARDY

4 1 1.00 ADAAREY

5 1 1.00 AaAAREY
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dah ANNAALIUTD
anun1saidaminu cﬁ;tﬂfﬂqmm loC m'n:
ADAARDY
2

12 &0nun30% 12 1 1.00 ADAARDY
1 1 1.00 ARAARDY

2 1 1.00 ADAARDY

3 1 1.00 ADAARDY

4 1 1.00 aanARDY

5 1 1.00 aanARDY

13 a0unns0% 13 1 1.00 ADAARDY
1 1 1.00 ADAARDY

2 1 1.00 ADAARDY

3 1 1.00 ARAAKDY

4 1 1.00 AnAARDY

5 1 1.00 ADAARDY

14 a0unsof 14 1 1.00 ADAAKDY
1 1 1.00 ADAARDY

2 1 1.00 AaanASDY

3 0 0.67 ADAARDY

4 1 1.00 ABAAREY

5 1 1.00 AL

15 a0unsaf 15 1 1.00 A0nAKDY
1 1 1.00 aanARAq

2 1 1.00 ARAARDY

3 1 1.00 #aARSDY

4 1 1.00 ABAARDY

5 1 1.00 ADAARDY
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daf ANAALTUTDY
anunisoldeAinin By I0C mqf

5 ADAARDY

16 a0unns0Ti 16 1 1.00 A8nAREY
1 1 1.00 ADAARDY

2 1 1.00 ADAARDY

3 1 1.00 AAARDY

4 1 1.00 annARDY

5 1 1.00 ADAAKDY

17 a0unn3afi 17 1 1.00 ADAARDY
1 1 1.00 GGG

2 1 1.00 A0nREDY

3 1 1.00 ADAARDY

4 1 1.00 ARAARDY

5 1 1.00 ADAARDY

18 #0unn30i 6 1 1.00 ADAARDY
1 1 1.00 ADAARDY

2 1 1.00 ABAARDY

3 1 1.00 AanAKDY

4 1 1.00 AnAAKDY

5 1 1.00 LOLLES

19 &nunns0T 19 1 0.67 ADAARDY
1 1 1.00 AnAARDY

2 1 1.00 ABAAREY

3 1 1.00 aanARas

4 1 1.00 ADAARD

5 1 1.00 ADAARDY
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do ANNAALTULDS
an1uN1eaidanInau fiiunanny loC mqf
ADAARDY
2

20 #0un"30% 20 1 1.00 AAARDY
1 1 1.00 aann&nq

2 1 1.00 ADAARDY

3 1 1.00 ADAARDY

4 1 1.00 ADAARD

5 1 1.00 ADAARDY

21 #nunn30% 21 1 1.00 ADAARDY
1 1 1.00 ADAARDY

2 1 1.00 AAAARDY

3 1 1.00 ADAARD

4 1 1.00 ADAARDY

5 1 1.00 ADAAEDY

22 g0nuNsom 22 1 1.00 AnnARDY
1 1 1.00 ADAARDY

2 1 1.00 ARAARAY

3 1 1.00 ADAARAY

4 1 1.00 ARAARDY

5 1 1.00 ADAARDY

23 annunnsal 23 1 1.00 ADAARDY
1 1 1.00 A0nAKDY

2 1 1.00 A0AARDY

3 1 1.00 AaAARDY

4 1 1.00 ARAARDY

5 1 1.00 ADAARDY
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dan ANAALTUT Y
an1un170d/-deAnan fiiuatnny 10C m'\::
ADAARDY
2

24 A0uN"30%H 24 1 1.00 ADAARDY
1 1 1.00 ADAARDY

2 1 1.00 ADAARDY

3 1 1.00 ADAARDY

4 1 1.00 AnARDY

5 1 1.00 ADAARDY

25 a01un130fi 25 1 1.00 ADAARD
1 1 1.00 AAARDY

2 1 1.00 ADAARDN

3 1 1.00 ADAARDY

4 1 1.00 L LLEN

5 1 1.00 ADAARDY

26 aounsafi 26 1 0.67 A0AARDY
1 1 1.00 ADAARDY

2 1 1.00 ADAARDY

3 1 1.00 ABAAREY

4 1 1.00 GGG

5 1 1.00 ADAARDY

27 80 vun130% 27 1 1.00 ADAARDY
1 1 1.00 ADAAKDY

2 1 1.00 ABAARDY

3 1 1.00 L OIREN

4 1 1.00 AD0AFDY

5 1 1.00 A00ARDY
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dan ANNARALITUTDY

o o Y AN

A011N"7 0T RAINNY Euanaanny lI0C .
AanARD Y

2

28 ADTUNNTOT 28 1 1.00 AAAARDY
1 1 1.00 A2AARDY
2 1 1.00 AAAARDY
3 1 1.00 #2AARRY
4 1 1.00 A2AARDY
5 1 1.00 AAAAFAY
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A9 13 WEAIAIBTUIRALUNLBILLLNARDUTRAINAINITa TN AT S T Aiel
1 [ R %4 [
1509 Wuszall aaainFautuisandnmiin 4 maassldasan 1)

da  qaszasdi  Ad1uradauun wilanua HANISLADN
ii
1 1 0.78 15
2 1 0.88 kil %
3 2 0.81 W14 %
4 2 0.79 1R
5 3 0.76 51
6 3 0.77 15 Lt
7 4 0.76 15 4
8 4 0.67 416
9 5 0.64 151
10 5 0.69 14 i}
11 6 0.67 114 1
12 6 0.65 115
13 7 0.66 %1% 1%
14 7 0.63 1514
15 8 0.63 Y 1t
16 8 0.58 W15
17 9 0.59 k1%
18 9 0.61 14 14
19 10 0.64 1415
20 10 0.64 1R 14
21 11 0.60 1%
22 11 0.63 515 1%
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do  qaisrasdii 1 ArB1urasauun wilaea HANISLAEN
i

23 12 0.63 1Y

24 12 0.64 1Y 1

25 13 0.62 114 %

26 13 0.60 514

27 14 0.56 W15

28 14 0.56 14 gt

ArANTaTudNU sz AvEuaariaa1AsauLNA 0.8482 (A1l 28 1)
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A1519 14 LAAIAIBIUIRALUNTAILULNARDUTAANANITa LN AALE I Tun A
1 [ v [}
1789 Huszall 1e1inBuutuisandneln 4 masadldasan 2)

da  qaiszasdi 1 A1BIUNASIUUN wlana HANIILADN
7
1 1 0.84 W15 1%
2 2 0.81 ki 14
3 3 0.81 14 Lt
4 4 0.70 ki 14
5 5 0.72 15 14
6 6 0.69 1R Lk
7 7 0.74 415 14
8 8 0.75 1414 %
9 9 0.72 415 %
10 10 0.64 51Y S
11 11 0.67 14 4
12 12 0.78 116 4
13 13 0.73 51Y] 1
14 14 0.69 1416 4

ArANTITUAN s AN LaaN1T89ATEULNA 0.8857 (371 14 dia)
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10 = deca
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16 239 280 41
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23 163 219 56
24 191 224 33
25 239 280 41
26 161 217 56
27 242 280 38
28 162 217 55
29 149 214 65
30 190 224 34
31 159 215 56
32 242 280 38
33 242 280 38
34 149 212 63
35 192 225 33
36 162 217 55
37 190 223 33
X 180.16 240.65 60.49

S.D. 55.72 37.50 27.84




AAnwan 2 waamanislfauisuazuuuananisalunisAndanluvad neu
wazudeFeusesiniFouiFaudanszuounisfuianzuinanud
pNdansnasiFeuiuuy 7 du faufuunudanluiad Fes Wuszad
fifisieArruatnsalunisAndanluimd uazkadugnanwnisidou
seainBouduisendnuild 4 lnsnsmaseuaduuvlidudassie
AU (t-test dependent)

A3 16 wassnanislTouiiauazuuuanassalunisAndanluiald ney
uazudsFausaninFeuFeusiunszuounisduianzuinningnin
& o = v a’; ' o o o 6 d’ o af oo ]
dpansnasFauiuuy 7 94 sonfuunudaniuiml (Fee Wusziadl Mide
paaNnsaluntsAnidenludmd uaznadugniniainisdeu 1a9
o o .’3 o ol e‘l ) (- { o ] o
WniFeududsandnmili 4 lnantsnaseudifivuulsidudassiaiy

(t- test dependent)

t-test

Paired Samples Statistics

Std.
Mean N Deviation
Pair 1  Pre-test 180.16 37 55.72
Posttest 240.65 37 37.50

Paired Samples Test

Paired Differences

Sig.  Sig.
Std. Std. Error (2- (1-
Mean Deviation Mean t df tailed) tailed)

Posttest -

Pair 1 Pretest 60.49 27.84 4.58 13.2179 36 0.0000 0.0000




AIANUIN T HANITILATIZATLBRLL LY sluLuLnAdaudanINaN1salunig
AntTanTunad (599 Wusziall asainFaudulsandnein 4 luus
AvAUIBIBIALUTENAUNIINARBUNRAT U

AN 17 WANITALATIEHALLRULLUU IS T UM UUN AR LIAAINATNIT O TUNTAR
=Y o o dl o P o =] a’: ar =) A ] [
W anTud Al (Fae Wwusuadl 2a9dnFauduisandnet 4 Tuwsay Ay
70909AUTENAUNINARAUNAITEY

sen19UseIiU
dguan e daateu dauwdu daedn
4 Lansde  Auden  dures  denlme  weslu
i wluad  semdne wluvmd  semdng AL 7 (20
nlusidd nluvial
4 4 4 4 4 20
1 3.79 3.07 3.00 2.86 2.43 15.14
2 3.57 2.86 2.86 2.79 2.57 14.64
3 3.79 2.86 2.86 2.86 2.36 14.71
4 3.57 2.79 2.79 2.79 2.71 14.64
5 2.93 2.29 2.21 2.36 2.36 12.14
6 2.93 2.36 2.36 2.36 2.21 12.21
7 2.93 2.14 2.21 2.21 2.43 11.93
8 4.00 4.00 4.00 4.00 4.00 20.00
9 4.00 4.00 4.00 4.00 4.00 20.00
10 4.00 4.00 4.00 4.00 4.00 20.00
11 4.00 4.00 4.00 4.00 4.00 20.00
12 4.00 4.00 4.00 4.00 4.00 20.00
13 3.93 3.07 3.21 3.00 3.21 16.43
14 4.00 4.00 4.00 4.00 4.00 20.00
15 3.93 3.07 3.14 2.93 3.07 16.14
16 4.00 4.00 4.00 4.00 4.00 20.00
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M7 17 (Fia)

s8N UTIEU
Wdeuan deuw  Qmandu W@auwdu sredas
4 wansde  Auden  dures  Fenlm aeelu
el wluad  semdne wluiad semdag WAl 7 (20)
ulusidul ulusimg
4 4 4 4 4 20
17 4.00 4,00 4.00 4.00 4.00 20.00
18 4.00 4.00 4.00 4.00 4.00 20.00
19 4.00 4,00 4.00 4.00 4.00 20.00
20 4.00 4.00 4.00 4.00 4.00 20.00
21 3.93 3.07 3.00 3.00 3.07 16.07
22 4.00 4.00 4.00 4.00 4.00 20.00
23 3.71 3.00 3.07 2.86 3.00 15.64
24 3.93 3.00 3.21 2.93 2.93 16.00
25 4.00 4.00 4,00 4.00 4.00 20.00
26 3.79 3.00 2.93 3.00 2.79 15.50
27 4.00 4.00 4.00 4.00 4.00 20.00
28 3.79 3.00 2.93 3.00 2.79 15.50
29 3.57 2.93 2.93 2.93 2.93 15.29
30 4.00 3.00 3.07 3.00 2.93 16.00
31 3.71 2.86 2.93 2.86 3.00 15.36
32 4.00 4.00 4.00 4.00 4.00 20.00
33 4.00 4.00 4.00 4.00 4.00 20.00
34 3.64 3.00 2.93 2.93 2.64 15.14
35 3.93 3.21 3.00 3.00 2.93 16.07
36 3.79 3.00 2.93 3.00 2.79 15.50
37 3.93 3.14 3.00 2.93 2.93 15.93
EREY 145.07 128.71 128.57 127.57 126.07 656.00

aae 3.02 3.48 3.47 3.45 3.41 17.73




ATARUIN T HANITRANTNIANADAAREITBILLLNARBUTANAENONENINIT T
¥ o P o P o o s o P oy
1a3taAI0u 1Fa Wusuall saainiFoududsandnmili 4 lne
ELeaTInysTuIU 3 iy

A9 18 WARINANITNANTUIANABAAREITBIULUNAUTANAENONE

'
<

L] b o dl o ] o o 3 o |
nunisaudeinin Fee Wussaid veaindauduiaandnmii 4
Tnefidaareyaruan 3 viny

qaiszasn ANAALITUYBY
doi Anuded fidinnanny l0C m’n;:

1 : 5 ADAARD S
1 1 1 1 1 1.00 AanAKDY
2 2 1 1 1 1.00 ADAARDY
3 3 1 1 1 1.00 aanARaq
4 4 1 1 1 1.00 aanASDY
5 5 1 1 1 1.00 ARAARAY
6 6 1 1 1 1.00 ADAARDY
7 7 1 1 1 1.00 ABAAREY
8 8 1 1 0 0.67 annARDY
9 9 1 1 0 0.67 ADAARDY
10 10 1 1 1 1.00 aanAReq
11 11 1 1 1 1.00 LY
12 12 0 1 1 0.67 aanAfaq
13 13 1 1 1 1.00 AanARY
14 14 1 1 1 1.00 aanANaY
15 15 1 1 1 1.00 AaAAREY
16 16 0 1 0 033  lisanafas
17 17 1 1 1 1.00 ARAARDY

1.00 #2MAREY

-
(0]
-
o¢]
-
RN
N
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aUszasA ANAMLTUT B
fod Arandai fiiananny l0C mq;:
] > ADAAADY
19 19 1 1 1.00 aanARas
20 20 0 1 0.67 A0nARDY
21 21 1 1 1.00 AnARDY
22 22 1 1 1.00 AAARDY
23 23 1 1 1.00 aanARas
24 24 1 1 1.00 aannfag
25 25 1 1 1.00 annARDY
26 26 1 1 1.00 ADAARDY
27 27 1 1 1.00 ADAARDY
28 28 1 1 1.00 ADAARDA
29 29 0 1 033  lLisesmdas
30 30 1 1 1.00 aanAfas
31 31 1 1 1.00 ARAAREY
32 32 1 1 1.00 ADAARDY
33 33 1 1 1.00 ADAARDY
34 34 0 1 0.67 ADAARDY
35 35 0 1 0.67 ARAARDY
36 36 1 1 1.00 aanAfad
37 37 1 1 1.00 AnnARDY
38 38 1 1 1.00 ADAARDY
39 39 1 1 1.00 AARRDY
40 40 1 1 1.00 ARAARDY
41 41 1 1 0.67 ADAARDY
42 42 1 1 1.00 ARAARDY
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aUsEasn ANARLAUT B
dod Anmdad fiiimnmngy l0C mqf

> ADAAXD
43 43 1 1.00 AaAARDY
44 44 1 1.00 ADAARE
45 45 1 1.00 ARAARDY
46 46 1 1.00 #RARDY
47 47 1 1.00 ADAARDY
48 48 1 1.00 aanARAY
49 49 1 1.00 ABAARDY
50 50 1 1.00 AnAARDY
51 51 1 1.00 annnfaq
52 52 1 1.00 ARAAREY
53 53 1 1.00 ADAARDY
54 54 1 1.00 ADOARDY
55 55 1 1.00 aanARY
56 56 1 1.00 AnAARDY
57 57 1 1.00 annARaY
58 58 1 1.00 ADAARDY
59 59 1 1.00 ARAARAY
60 60 1 1.00 aanARY




NIARUAN B ATANNENN ANBIUIRARIUUNTBILLLNARDUTANAENGNEN NS T
d‘ v o o al o o ddl } 73 3 A
Fed Auszal 199nteudulisauAnelin 4 maaedldafei 1
dadau 58 19)

A1279 19 LAAIAIALINEIN ATBINIAAUUNTDIULUNARBUTANAANONENINIS
) =§ o <l o o o L] A [ : d'
Fau 1Fa9 Wuszall 1euinFaududsandneia 4 masesldaian 1
fadey 58 19)

dafl  Admgmen  wdana  A19IUNA Sig. wla  wlanaAnw
R7UUN HA ga3iaaay
1 0.52 1% 0.51 0.0063 1514 gt
2 0.78 WA 0.59 00011 %K 14
3 0.30 51 0.52 0.0055 1414 &
4 0.67 Y 0.63 0.0005  141& W&
5 0.56 WK 037 00572 W diulgniesiai
6 0.74 415 0.53 0.0041 ¥4 1K
7 0.70 W15 0.35 00742 e snlpniedadis
8 0.59 1R 0.57 0.0018 1414 14
9 0.74 ki 0.66 0.0002 1414 kit
10 0.63 H14 0.71 0.0000 1% b1
11 0.67 14 0.42 0.0306 1414 gt
12 0.70 1R 0.57 0.0018 %l it
13 0.41 15 0.45 00195  141& 14
14 0.52 14 0.59 00012  141& WK
15 0.67 414 0.41 0.0331 44 it
16 0.41 W14 0.56 0.0022 1414 1514
17 0.74 14 0.81 0.0000  1%l& it
18 0.63 415 0.66 0.0002 1414 15
19 0.70 1 0.33 00063  #  ulgnifadaiio
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T
I

faf  AtArnean udawa  AEIUNA Sig. wla  wdamapNw
AUUN NA 1939048y
20 0.63 1% 0.40 0.0399 %1% Ll
21 0.59 14 0.42 0.0272 W& W&
22 0.44 W 047 04031  §a  USulgnitesiaiic
23 0.52 1A 0.41 0.0324 %14 14
24 0.44 14 0.55 0.0027 1414 1K
25 0.78 i 0.45 0.0185 & WK
26 0.59 15 0.49 0.0097 141K WA
27 0.37 414 0.50 0.0076  1¥l& 15
28 0.52 1R 0.83 0.0000 V14 Lt
29 0.74 #l5 019 03355  #v  udqwidesais
30 0.59 1A 0.54 0.0039  14l& W14
31 0.63 14 0.87 0.0000 1414 gt
32 0.78 WA 0.43 0.0246 1414 W&
33 0.67 V14 0.46 0.0170 1414 1R
34 0.78 %14 0.51 0.0070 144 bt
35 0.52 ¥ 024 02342 @ USulgwitedadis
36 0.48 1R 0.51 0.0066  141& 14
37 0.56 %16 0.52 0.0052  141& W14
38 0.41 1Y 0.46 0.0164 14K 114
39 0.67 %14 0.41 0.0358 1414 41K
40 0.44 14 0.45 0.0175  141& bty
41 0.74 W15 0.53 0.0046 %1% 414
42 0.48 %14 0.59 00012  14l& 14
43 0.52 15 037 00604 @ UFulpuidesatia
44 0.70 WA 0.66 0.0002  141& 14




166

A58 19 (FiD)

T
o

daft  ArAoNean  wilama  AMEIUNA Sig. wida  wilanapnn
]UUN N 1a4daaay
45 0.26 il 0.49 0.0088 1414 it
46 0.70 1K 0.47 0.0125 %14 WA
47 0.26 WA 0.45 0.0178 Vil W&
48 0.56 14 0.56 0.0024 1414 W&
49 0.37 1A 0.43 0.0264 141 W&
50 0.41 St 0.53 0.0048 114 WK
51 0.44 %1% 0.58 0.0015 %1% WA
52 0.33 WA 0.53 0.0044 %1% WA
53 0.59 VH14 0.43 0.0251  14l& WK
54 0.56 14 0.55 0.0027 %14 Lt
55 0.48 1A 0.48 0.0105  141& W14
56 0.33 14 0.57 0.0019 1414 kit
57 0.56 1R 0.56 0.0024 1A WK
58 0.52 1R 0.66 0.0002 %4 1R

o/ L

: 4 o &
ANANNLTIT 0.9554 (WaRiil A unu 58 de) Tnelidtaaslains



NIARUIN Y AMAINEIN ATBIUIRIIUNTBIMLLNARBUTANARNONENNNITTEY
1 [\ v []
T4 Wus Al seuinGauduisaudnuln 4 masasldasan 2
Tada14a149% 30 18)

AN3N 20 WAAIAIAIINEIN ANBIUIRATUUNTBILLLNARDUTANAZNNT 1589
Wusuiafl 1e9inFuutudsandnmla 4 maaedldaien 2 daasu
q1u9u 30 1a)

P

daf  Admoanen  wdana  A1BMNAR Sig. wda  wlanapuAn
AUUN HA a1psieany
1 0.52 it 042 0.0203 1414 W4
2 0.41 14 054 0.0039 4l4 1Y
3 0.52 145 0.64 00003 14l& WA
4 0.63 14 050 00085 114 bt
5 0.52 14 0.66 0.0002 %14 WK
6 0.63 WA 061 0.0007 144 1t
7 0.63 ki 059 0.0012 1%l& 14
8 0.56 14 0.50 0.0081  14l& 1R
9 0.56 14 0.39 00441 %A 14
10 0.74 114 058 0.0015 1414 W&
11 0.70 14 049 00095 1414 gt
12 0.59 1Y 052 00056 1414 it
13 0.74 W14 056 0.0024  1¥l& 1R
14 0.70 1R 0.61 00008 1%l WA
15 0.67 il 054 00034 & VHLE
16 0.44 14 051 00060 141K 4145
17 0.63 15 051 00071 A Lt
18 0.70 V16 0.68 0.0001 14lA gLt

0.67 %16 054 0.0034 il

—_
©
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T
=

daf  AtAenen wilana  AIEIUIA Sig. wda  wilansaRnIw
A7UUN HA 1a3iaany
20 0.67 14 069 0.0001 A 116
21 0.59 VE1& 0.60 0.0000 1414 51
22 0.63 k1Y 062 00006 1414 W15
23 0.52 V814 050 0.0078 1lA 15
24 0.56 15 063 00005 1414 WK
25 0.70 14 074 0.0000 414 WK
26 0.67 1R 065 00002 & W15
27 0.67 it 052 00050 1414 WK
28 0.70 ki 061 00008 1414 1K
29 0.67 i 0.68 0.0001 %14 kit
30 0.67 WA 052 0.0060 1414 14
AAuERiiy 0.9406 (Vlgq'aﬁu a1 30 Yo) Inaliiseeslamns
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Geyses
v
2. uUUNARaLANTUTIN 30 Y8 fear 1 AzuLY 793 30 ATLUU

3. maneuuuunaday TaeliinGuuiasasmmng X uusdnusiag
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°1”mm'mLﬁﬂqﬁuﬁuﬁzmﬁ%lmqn('gmﬂwméﬁﬁ 1 /AN la)

n WusuaiiPesuileudarazneniiBidnaseududuaniiviniy

9 wﬁqmummﬁ’uﬁziﬂL':Lauﬁ@mﬁuﬁ”umumfmmwmﬁuﬁuﬂﬁ

A WusseiliiAaINuIINITsEnINaldnAsauiuBLanmAsaw

1 Wusziafliipannusaiegasendniionfeauardidnasey

asRarsdamanlagn ﬁﬂq(amﬂ%ﬂm‘{iﬁ 2 /AN 1a)

n lumsaiaaisdsenavernantadsInynesaanazsanii eUFuliiiaey
fAdnnTauATL 8

1 fnwuzdrdyresiuslaieud Ae Rauwsaiigassuninionfsasesasnes

L

AFIINUGE

e®D_

<~ o o o & o 9 IS o ‘8”
A dWearmanmuiuiuluanaacinisarendasu A IfsHuSinasugea
1 Adnmsaudsuiustlaiaud Muainesnengiaiiiusziedy Wieataun
anaznanlansnaunileild

o/ 1

anssielalil anslalaifivuszduaziuszany (anulsasidei 2 /mansed)
N CH,COCH, 1 PH, A CH,COOH 1 CHO
dalnAegnsaasarstsznauseninenn F uaz P Aifnaznandu 9
ez 15 Amadunazawdn lnsaanefariqaelsd (amlsasaden 3 /ms
thlafl)

n Sis, Famauladalng

1 F,0 lavigadiusanlas

a BF, lusaulnsvgaalsd

1 N0, lalulasiaulaseanlas

dUfjiten CH, (@@ —>C(g + 2H,(9) FauaRINARusY Rl H
- H =104 kJ/mol uaz C - H = 81 kJ/mol ﬂﬁﬁ?mﬁ’wuuf@:ﬁms
wWanuulasaewdsnuiiluatnls@amlsaddan 4 /manmes)

n Ujidengaanuien walswiaiNe = 185 kJ/mol

1 Ujfengaacniieu wadwimue = 324 kJ/mol
A Ujiienaeanusen waswiswum = 185 kJ / mol
3 UffEAeANteu WANIWIIMNA = 324 kJ/ mol
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6. nirdarenuszszuinecasulalulniana CH,COCH Mnsamaniga ‘
(@mﬂwmﬁ'if@ffl 4 Imailszidium)
ncCniuH a ChucC p C Mo ¥ C fucCl

7. luarsaansufisazaidu (CH,) 1 luailluasnaulnaanysoifedld
wasnuuilaqareluainduinle fmuandssuiussade (kJ/mol)
C-C=348,C=C=614,C=C=839,C-H=413C-0=2358,C

O =745,0 - H = 463,0 - O = 146 (amlszaentien 5/Anuinla)

n 1174 U 1665 A 1440 9 1870
8. Tumqmmmslu%lﬂﬁiﬂ‘lﬂiﬁﬁﬂ:mmja%aw”uﬁ:ﬁiﬂrTu luussien
Fanuafiiuszquaius vanumnndndy (amlssedtene/anudiia)
n CF,, PCl, , SO,
1 PCl, , CH, . HCN
A SO, ,HCN , BeCl,
3 HCN ,BeCl, , NH',
9. nmuAgATLULLEY 1 SO, uaz SOCI, vail

0
0 t
s

/. @\
o7 No ci cl

aaRansadrdaninulagnies (anlsssaten7/mSanzd)

N AINENIWNEEIEWIN S AU O "Lu'iumqav\“vm'awi'\ﬁu

9 AnAIUWUsEIRs S Au O ynvusElulana SO, HAtieandiluiana
SOCl,

A guUswluana SO, Jufuansvsuuuuny uwilulianas socl, ufiszfin
g'mmum?w'ﬂu ﬁatfuuulu s0, Aslugindnlu socl,

swlnanazes SO, uaz SOC, e uwvileuiu HNWUSE

o/

g
U
< '
AIANNY
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10. avsludialasellindgysatuanaiiluanindsunuus o e @mlsasd
dan7imaanz)

n BH,, CH,O , BC
1 PH,, PCl, , AsH,
A BF,, NH, , Pl

3 CH, ., CLO , BeCl,

11.599 A , B uaz C egluvyifisaty Wasaufusmrgeaiu iin
msﬂs:nau%aﬁwsimaqa AF, , BF, uag CF, taafnanuuseidarea
luisnada AF, > BF, > CF, Ermnaanusansylalasiay fin
assznevlalasd aefarsandalaseliiigndes (amlsasidedies ms
aren)

1. yusendneiuszassluianasnsesardupe AF, > BF, > CF,
2. guiratanaitiuguee wazifulnanaiidn
3. Wr9vReNTas A , B, C 2nally 14 , 16 , 34 A NAIAL
nfa1,2 9 81,2 uaz 3

A fa 1 3 4a 2

12. qmimaq@luﬂ’fﬂ’l,moi'a‘lﬂﬁﬁv‘lzqiuLaQaﬁ'*ﬂxfaLta:’l,aiﬁﬂlzq(gmﬂ%méiﬁa/ ms
Aanzi)

N BeH, , PF,, B,H,
1 CO,, PCl, , ACI,
A OF,, CLO, NH,
3 H,0, HF , CHCI,

13.A. 8 uaz C ifluarsiaaaud 3 1dafidunsluanalndifesty faniuz
uraunaduwazluanaeesans A duats B fida dquluianaresans C
Lifids Faagulnseludlignies@mleasidais: mefaasz)

n @13 C AasilqaiRansingn
1 @7 A uar B Aasazazanetinli

A 417 A uay B avsazazataiuls

-l

4 817 C Arsazazaratiluanfuaunnscaselsdlitiaaign

Q
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15.
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o/

v
AMMUALIIRIRATTHINTIANA AT
1. WHAMAULADSINRE
2. UIAInATENINTY
3. wuszlalnsiau
@NUea (CHOH) arareldluianiau (CH,) weelussiiauiantin
o s

1a(qnilseaeAdang/ medaiased)
n 1 9 3 A 1 WAz 2 a1 uaz 3

v o o o P P ' -~ . o o
arrdalaniudrsuiussdiamilaaseninluiananiassudnayninasil

< o

(amlszaandiangs msfaamed)

) [-4 =l 1 =)
1. Fusanaulpefinadiiesadnaien
o ar ] o dl
Anuselalasiausaniunsedu
wuszleaadn
NF, , H,0 , NH,

st}

2.

3.

n

9 F,, HF , NaF

A CO,, CH,0CH, , K

3 Ne , NH, , CH,OH

dalnligneas ('gmﬂ%méﬁ'@ﬁg/ MNATIZI)

N SiH, Waziiqairensnin NH,

9 OF, ¥azilqaiansiandt CL,0

A 1@n1ues (C,H.OH) uazmendsion (C,H,0) safiiluluanafifiausy
lalasiaul

X LmﬁmmﬁmswdwiuLaqa’Lumsﬁi'a'lﬂ*l{ Ar , CH, , CO, luussiaunad

Nad

famaulagniias (anlsasateiio; meened)

0 luunse ansueuBawiiatudaustuamanianad daumasaniueutin
wilenfudeiusslanaus

1 lAsea§19909@n NaCl uaz CsCl milouiu mszdaulsynauisessinady

AnalsAIBIs G REaTY
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19.

20.

174

& 173 t ¥
A qaBeAT0IgINd1 HF Mairuussremiusclalnsiaureanitliesndtues
} 74 :: o © . o o o o’l 3
HF waziingnsieaasiidnuaulusnawiniu snurviusylalasaurasinia
wnnqdsunuselalnsiauees HF

] A L] o/ ' '
1 SO, uar HgCl, sadluluanaiiigusamilouiu Ae yuee wiynsznin

v
o

Wuszaaluanaisaassinaiy
\ Pt ]
damulaseliitlignias (eauseasadanior andnla)
= dl ) o’: - ] k%4 ] 1 e g’:
n usstiawneaszudnstulunnsisudausetioondrusaseudneaniuaussnanludu
-] [
ey
2 unslWsfin WA IiAnnTAnIg
¥ Y o 4 d! o ¢ o o .
A avfiaslinassnusdnuuninivesanewusziAanaus lansuaiunu (Sic)
1 waslishindmesnsuddisnaseugnldluluntsaraiuszuun
asusenaulataumiasenaninidaelaiuniida anduunsludunlndq
P
IHifumezivnle (andszasadan1on anainla)
'y ) u’/’ I Qs 4 Y o ‘ﬁl dl 7
n asueuszmenlunsazduatiinaiusin MldiBldnnsewndeunldiazan
g ansusuazmennsluduseofuiianuscausclaniauAeTAaNas 3 WUSE W0
Waaudadnnsauiiasaznanas 1 aldnnsautazinaauiudaseialllu
v
WHATRIWNLITY
a ansusuezmanluunsinsbatudoawusslanaumasnansaaae ludauss
Winwas [ linin Wi s
e a = ar I'd d} ol
1 efueuezmanynazmedluwnsivfastinduariueuduanawernen lausey
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=) 1] J
21. aanansdanqusia 'l
1. ardsenavlanainiiIiWald wiatsUsznaulavaauslaiinlnda
2. 5909y 1 war 2 ynsmpiliiteatusinelaniiady

arsdsznavleaniln
3. Wusrlesafinluiusuafiniinainussiaganielndasezudnslanay

uaniulesauay
felagnites (amlszasidant 1/ maanzd)
n fa 2 uaz 3
2 48 1 uar 3
A da 1,2 usy 3
3 % 3
22, Faansiitmunlisialuiielnin (amlsasideiiz mPened)
n Cu,S Apilulef (1) Falws, NaCN Tmibeslaenlus
1 P,0, laWeavafawunanlas , ALO, azgiilianaantas
A MnO, uaniia (V) sanlad , FeCl, lafaau (1) raalss
3 K,[Fe(CN)] Tunafan@emignarlgentunansa (1) , HNO, nsalasaenialy
2B
23, ms'a"m"i"@mwi'a‘lﬂﬁ"i’f@'lmgnﬁm ('gmﬂwmﬁﬂi‘iﬁm/ MAIATIEH)
n BeH, ubaduulalalasg
1 PbCO, @AAITUBLURA
A Mn0, uniialnsaanles
1 CuH,PO, marulef (1) lalalnsiauneainn

v 1 [l
24. fuuatTunauniIsiinaslsznavlesadin NaCl suwassunasulihilv
&
2

B2ee D
Qeée

Uit 1 Na(s) + %Cl(g—> Na(g) + ClI' (g) ...AH, = + 360
kJ

fufl 2 Na (@) + Cl (@—>» NaCl(s) ... AH, = -771 kJ
AIMINANU (AH,) 189fjiiFen Na(s) + %ClL(g—>  NaCl(s)

<l a
(amlszaeAtaN13/ MAATIEN)
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N ANENAINY 411 kJ

o/

2 AANANIU 411 kJ

L

A AANRINIU 1,031 kJ

3 lawnsoagUla
° ] J
25. nwuadeyasialuil

Li(s) + %F,(g—* LiF(s) [H = -590 kJ
Li(s) —» Li (q) OH, = +155 kJ
V2 F,(g) —> F(s) OH, = +79 kJ
Li(g) —» Li'(g) + € UH, = A KkJ
F(@) + e—» F (g UH, = -328 kJ
Li'(q) + F(@ —> LiF(s) UH, = -1,016 kJ

' 4 o k%4 d -9
A1as A warfandssiures A Aeteln (anUszasadants/ mSnnzn)

n A= +520 kJ , wasaulasaluadu

9 A = +520 ki , WRIMURUNITANINDLANATDU
A A= -590 ki , WASUNUSS
3 A = -590 kJ , NASTULARYI

a ' & of a
26. Warrantenruselldiddalagniias (anlszaeitan13/ mauanzd)
n assznavleasfingrunsorin Wil wszdsenaufasleasuuanuazleasy

au
] ‘ﬂl o ] " s
9 swwy 1,2 uar 3 hilewzdiesuiuelaus denifiagslszneavleesiin

GHE

A a'mJszn@u‘lﬂﬂﬂﬁnnnmﬁma:mm‘iﬂﬁﬁ Walluansazatwdidninslas

1 asszneu@ifiaannsng Al sauil O figas ALO, sudn egliflewean'lad

27. $amanuludelasieluilie (aemlszasddanie mAnse)

n nstsansnsailansliudeanifuukiuineli nglisieninlfernenradany
weulnavgaeenaniy mazlnmuiidnaseusinfulesauuanlietruntian
Wi

1 'lalasaumfuewnlessy fanudrAgylunisaauanseay pH Te9denly

. o
f1ane lfingd
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A aunislessiinfiuanljfBafinTuannsnanaisazate H,S0, fu BaCl,
FeulfiduBa® (ag) + SO,%(ag) —>  BaSO, (aq)

3 Trseareresnandidanman lansuuunanuiauiulnfanaaales sz

AsalssrassamyiReaii

- . Jh 4 o a
28. asfansundanrnsiellil (amlszasddanias meuaneH)

£ 3
1. pemlsinnanadiulaflunisiiatausaniuneiingd waswusslalngian
2. mali cu,cl, nanadule Wunsvinanewuscleasiin

3. n1s i cu nanediulaflunisnanewusslane

¥

fapnmiigniesie

n1,2 9 1,3 A 2,3 §1,2,3

Arduas Mdayasieluineudinwde 29 - 30

sia I ufnwnzanTRsesiusslanzlufeulany

1. fiinmreuseslanzanafoufianndauiiindsnugeldidauiiindany
i1

2. prelulanziingulesauuanfidndaiuedisuioufanlasaaiiei
“uua Y

3. leeeuvanlulanzusiarlassuegluaniwmideus duldfunisdsgaain
Uszqau wintuafaulans

4, nduumnﬁtﬁ'nmﬂuﬁmﬁ'ﬂuﬁ‘lé’ﬁmzdﬂﬁﬁ?mmLmﬁw‘l’q‘lﬁmmm
azfiouuasld

5. lanauuaniadiuiilufeulansdusaianafudidnasauiinfaudllun

Y

At wasila Auadisudunug
20. nrflanziniA lé awnrneiuelslasldantiRaaslanzdeln
(39\1]%@%«3’@%14/ MAATIER)
n da 1 q da 2 A d9 4 3 fa 5
30. nstansdiafluiusnamiraeivilflaeldantiReeclansdela
(Qm.lwméﬁ‘affnw MNATIER)
n 48 2 9 %8 3 A da 4 g da s
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(LDae)
1. 9 2. 3.9 4. 5.
6. A 7. 8. 4 9. 10.
11.9 12. 13. 9 14, 15.
16. A 17. 18. 4 19. 20.
21.94 22. 23.9 24, 25.
26.9 27. 28.4 29. 30.
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WniFauiiFaudenszuauntsfuianzuiaaiuinindpginenas
a v o‘; ! o o/ [P o < o o aa '
Feufuuy 7 94 fandusnulanlusiad (Fae Wusuad Aiise
Arug e luntsAnidantuimd uaznadugninianisday o9
Wnifaududsandnmili 4

A1TI9 21 LAAINAATLUNKARNgNENNITFaussndNiawTauLATnAL TR
WniFauiFaudtanszuaunis@uianzuninuiandgansnisdauiuuy
LA 1 1
7 4w saufuunudanluiad Fae Wusuiadl Aflseauatmisalunisin
o o & £ -l o o :: o oy =)
BanTusiend waznadugnininisiFey  2eainFaududsandnmili 4

Aud ATWUUNDUITY ATLUUNAILTEY AZUUBHAAN
Pre-test Post-test
(30 AZLLUU) (30 AZLLUY)
1 6 17 11
2 9 18 9
3 7 17 10
4 10 19 9
5 10 20 10
6 9 17 8
7 15 28 13
8 16 26 10
9 17 29 12
10 16 25 9
11 15 22 7
12 7 17 10
13 10 18 8
14 8 17 9

12 19 7

—_
(@3]
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M99 21 (5iD)

AUT ATLUUNAUTEY ATLUUNA T ATULUUNAFN
Pre-test Post-test
(30 AZILUY) (30 mzILUU)

16 10 20 10
18 16 28 12
19 15 27 12
20 13 25 12
21 15 26 11
22 17 28 11
23 17 28 11
24 16 28 12
25 9 17 8
26 13 19 6
27 12 20 8
28 10 17 7
29 13 25 12
30 11 22 11
31 8 17 9
32 9 18 9
33 9 17 8
34 10 19 9
35 10 20 10
36 11 17 6
37 12 19 7

11.81 20.84 9.51

3.22 4.27 1.87

o




nanuan § wantsufeuiisuazuuurafugnEnnIsTeu feuLatudaTay

gasdnFaui Faufanszuiuntsfuaizuinsninndgdnenas

a £ 74 3 1 o o [N dll o ] e'ld '
LFEUTUUY 7 TU Fanduunudau U@l 73 AusslAll Ndse

A NaNnsn luntsAnidanluied uaznadugninianisdeu

o o u’; o o a'l ) =l (- a
mmunwﬂumuuﬁﬂuﬁnmﬂw 4 Tnan1snaasuafuuulaidudasy

Aany (t-test dependent)

A1T9 22 udnenantsidFeuifisuasuuuasdNgnin1anisFey dauuaudauien

t-test

o o ol al a ¥ o o a v
ﬁl'ﬂﬂunk?ﬂu'ﬂL?ﬂuﬁ')ﬂnﬁ’zﬂqunq?ﬁuLﬁ'\z'vmﬂ‘lqﬂgmquqzﬂﬂﬂ?n'}?l@ﬂuz

WUL 7 91 fonsunauienluial 1589 wussial AsAaANaINs

L v
TunisAndauluiad uasnadugninisninifouaeuiniFouiy

FsanAnwlN 4 lnenisnaasuafwuuldidudassiany (test

dependent)

Paired Samples Statistics

Std.
Mean N Deviation
Pair 1 Pre-test 11.81 37 3.22
Posttest 21.32 37 5.32
Paired Samples Test
Paired Differences
Sig. Sig.
Std. Std. Error (2- (1-
Mean Deviation Mean t df tailed) tailed)
Posttest -
Pair 1 Pretest 9.51 1.87 0.31 31.0253 36 0.0000 0.0000
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qalszaeAnssaul
p o P al , 4 o oy v
(1) uanAraNLAAIT L S AMTBITE NI NN ATEIANTTR LS AT LA
(2) Bdunenniavuselaniauiussssyrinraaiuscianiauniuluanald

(3) daugnsusrBantaastariausls

o
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wetl piensanivleemsienmantes s Weelsauiudhiasemdn iiiabians Gundi Wuse
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a oy >~ g p v
asenisiTeud (Muazidanveationt agluluanuih 1)
1. maiaRusElaGus
2. 1invaiusElALeuA
= =) d’ a
3. Madeugasluana wazniscandasslseneulaloiaus

al d
4. NMILTLUFATIAN

ANTTOUTANAY IR T aY (P)

1.a0ug N0 LN sARE N TuR A

N1s4ANTTUIUNIT T EUS
Fudt 1 RTIRABUALINELAN (Elicitation Phase)

pgnunauA§ANTeninGaw lnanisyaaednotuanaidinaesin BewReaiy
m?ﬁwu'af,“iqu'lﬂvgnamu:ﬂsznﬂuﬁwwmﬂLﬁnqiugﬂmmql@@ﬂu armaNTaluANg

duauunnatsauiuliiatals

v 1
o

TuR 2 1Frarnaula (Engagement Phase)
L3 - =] o L7 dl ] -1 =
1. agirefidmetansinliaisiaauulas iy mmaanmaimanuazlabey

aaglsd meaanelanazedlalanay feasfiesinislindunu
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k4
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duf 3 d199auazfunn (Exploration Phase)
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1 A o/ . - o ‘Jl
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1Cl:Cl:

H: P:H
H
o a o a o [ o ga e &
3. ﬂg‘ﬂﬁn’]ﬁlLﬂﬂ')ﬂUﬂ’li‘LﬂﬂwuﬁZQ wusTaNLaziuszlaasAunlALIaUe gaflu
[ t:‘a o ) o Pry = 2/ v 1
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t03 C: 0 0=C=0

H:C::C:H H—?‘:?—H
H H H H
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-N,O, g lalulesiaulaseantlad
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