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ȮȮȮȮȮľĸńĔĽŌĨĶ 

5 

12. įĸĔĶŃĪĭěŅĔ ĕƟŀȮ11.1 ŐĸŃȮ11.2 ĨƞŀĔŅĶıńĥĬŅľĸńĔĽŌĨĶŐĸŃėĺŅĴŏĔňŗĵĺĕƟŀĚȮȮ
ĔńĭıńĬīĔŇěĕŀĚĽĩŅĭńĬ 
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ĳŅėįĬĺĔȮĔȮȮėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 

 
72 

ĳŅėįĬĺĔȮĕȮȮĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ, 2559 ŐĸŃȮȮȮȮȮȮȮȮȮȮȮ
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ĳŅėįĬĺĔȮěȮȮĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮĺƞŅħƟĺĵĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸ
ĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮı.Ļ. 2555 
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ĳŅėįĬĺĔ ĜȮȮĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮĺƞŅħƟĺĵĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬȮı,Ļ,Ȯ
0330ȮŐĸŃĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮĺƞŅħƟĺĵĔŅĶŏĪňĵĭőŀĬįĸĔŅĶ
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ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĮĶŇĠĠŅĨĶňȮı,Ļ,Ȯ2557 
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ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 
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ĳŅėįĬĺĔ ğȮėŜŅĽńŗĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĺŇıŅĔļƢľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮ&ĳŅĵŒĬ'ȮȮȮȮȮȮȮ 
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ĳŅėįĬĺĔȮĠ ėŜŅĽńŗĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĺŇıŅĔļƢľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮ&ĳŅĵĬŀĔ'ȮȮȮȮȮȮȮ 
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ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮķħŌĶƟŀĬȮı,Ļ,Ȯ2550 
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ĳŅėįĬĺĔȮģȮĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮĺƞŅħƟĺĵĔŅĶěńħĔŅĶĻŉĔļŅŒĬĳŅė 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮķħŌĶƟŀĬȮ&ĜĭńĭĪňŗȮ2) ı,Ļ,Ȯ2557 
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ĳŅėįĬĺĔ ĤȮĮĶŃĔŅĻĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶȮŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭ 
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ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĸńĔĽŌĨĶĶŃħńĭŀŋħĴĻŉĔļŅȮı,Ļ,Ȯ0336 
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ĳŅėįĬĺĔȮĦȮĮĶŃĔŅĻėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮŐĬĺĪŅĚĔŅĶĮĢŇĭńĨŇĨŅĴĔĶŀĭ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ&ĜĭńĭĪňŗȮ1'Ȯı,Ļ,Ȯ0336 
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ĳŅėįĬĺĔȮħȮĮĶŃĔŅĻėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮŐĬĺĪŅĚĔŅĶĮĢŇĭńĨŇĨŅĴĔĶŀĭ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮŏĔňŗĵĺĔńĭĽĴĶĶĩĬŃħŇěŇĪńĸ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŜŅľĶńĭėŋĦĺŋĥŇĶŃħńĭĮĶŇĠĠŅĨĶňȮ 
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ĳŅėįĬĺĔȮĨȮĮĶŃĺńĨŇ-įĸĚŅĬĪŅĚĺŇĝŅĔŅĶ-ĮĶŃĽĭĔŅĶĦƢĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĸńĔĽŌĨĶ 

262 

ĳŅėįĬĺĔȮĩȮĽĶŋĮĴŅĨĶģŅĬĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅŒĬŐĨƞĸŃĝńŘĬĮƖ 268 
ĳŅėįĬĺĔȮĪȮŐľĸƞĚŏĶňĵĬĶŌƟĬŀĔľƟŀĚŏĶňĵĬĮĶŃěŜŅĕŀĚľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮȮȮȮ

ĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 
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ĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶ 
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮ 
ĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 
&ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ, 2564) 

 
ĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ 

ėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮĳŅėĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢ 
 

ľĴĺħĪňŗ 1 ĕƟŀĴŌĸĪńŗĺœĮ 
1. ĶľńĽŐĸŃĝŊŗŀľĸńĔĽŌĨĶ 
ĳŅļŅœĪĵ :ȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 
ĳŅļŅŀńĚĔķļ : Bachelor of Science Program in Biological Science 

 
2.ȮĝŊŗŀĮĶŇĠĠŅŐĸŃĽŅĕŅĺŇĝŅ 
ȮȮȮĳŅļŅœĪĵ ĝŊŗŀŏĨŖĴȮ&œĪĵ' 8ȮĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮ&ĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı' 
 ĝŊŗŀĵƞŀȮ&œĪĵ' 8ȮĺĪ,ĭ,Ȯ&ĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı' 

ȮȮȮĳŅļŅŀńĚĔķļ ĝŊŗŀŏĨŖĴȮ&ŀńĚĔķļ' 8 Bachelor of Science (Biological Science) 
 ĝŊŗŀĵƞŀȮ&ŀńĚĔķļ' 8 B.Sc. (Biological Science) 

 
3. ĺŇĝŅŏŀĔ      

- 
 

4. ěŜŅĬĺĬľĬƞĺĵĔŇĨĪňŗŏĶňĵĬĨĸŀħľĸńĔĽŌĨĶ   
œĴƞĬƟŀĵĔĺƞŅȮ107ȮȮľĬƞĺĵĔŇĨ 

 
5. ĶŌĮŐĭĭĕŀĚľĸńĔĽŌĨĶ 

5.1 ĶŌĮŐĭĭ     
ȮȮȮȮȮȮľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶňȮĪŅĚĺŇĝŅĔŅĶĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮȮȮȮȮȮ
ı,Ļ, 2552 ŐĸŃŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ, 2558 

5.2ȮĮĶŃŏĳĪĕŀĚľĸńĔĽŌĨĶ 
ȮȮȮȮȮľĸńĔĽŌĨĶĪŅĚĺŇĝŅĔŅĶ 
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5.3 ĳŅļŅĪňŗŒĝƟ     
ȮȮȮȮȮěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĝƟĳŅļŅœĪĵȮ 
5.4 ĔŅĶĶńĭŏĕƟŅĻŉĔļŅ    
ȮȮȮȮȮȮȮȮȮĶńĭĬńĔĻŉĔļŅœĪĵŐĸŃĬńĔĻŉĔļŅĨƞŅĚĝŅĨŇĪňŗĽŅĴŅĶĩŀƞŅĬȮŏĕňĵĬȮĲƤĚȮıŌħĳŅļŅœĪĵœħƟħň 

5.5 ėĺŅĴĶƞĺĴĴŊŀĔńĭĽĩŅĭńĬŀŊŗĬ    
     ŏĮƦĬľĸńĔĽŌĨĶŏĜıŅŃĕŀĚĴľŅĺŇĪĵŅĸńĵĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵĨĶĚ 
5.6 ĔŅĶŒľƟĮĶŇĠĠŅŐĔƞįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅ  
ȮȮȮȮȮȮȮȮȮŒľƟĮĶŇĠĠŅŏıňĵĚĽŅĕŅĺŇĝŅŏħňĵĺŐĔƞįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

 
6. ĽĩŅĬĳŅıĕŀĚľĸńĔĽŌĨĶŐĸŃĔŅĶıŇěŅĶĦŅŀĬŋĴńĨŇ/ŏľŖĬĝŀĭľĸńĔĽŌĨĶ 
ȮȮȮȮRȮȮľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564ȮĮĶńĭĮĶŋĚěŅĔľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅȮı,Ļ,           
          2559ȮĔŜŅľĬħĔŅĶŏĮƕħĽŀĬŒĬĳŅėŏĶňĵĬĪňŗ 1 ĮƖĔŅĶĻŉĔļŅ 2564 
ȮȮȮȮRȮȮėĦŃĔĶĶĴĔŅĶĺŇĝŅĔŅĶėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮŒľƟėĺŅĴŏľŖĬĝŀĭľĸńĔĽŌĨĶȮŒĬĔŅĶĮĶŃĝŋĴȮȮȮȮȮȮȮȮȮȮȮȮ

ėĶńŘĚĪňŗ 5/2563 ĺńĬĪňŗȮ5 ĽŇĚľŅėĴȮ2563 
ȮȮȮȮRȮȮėĦŃĔĶĶĴĔŅĶĺŇĝŅĔŅĶĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮŒľƟėĺŅĴŏľŖĬĝŀĭľĸńĔĽŌĨĶȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮ

8/2563 ĺńĬĪňŗȮ24 ĽŇĚľŅėĴȮ2563 
ȮȮȮȮRȮȮĽĳŅĺŇĝŅĔŅĶĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮŒľƟėĺŅĴŏľŖĬĝŀĭľĸńĔĽŌĨĶȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮ9/2563 

ĺńĬĪňŗȮ8 ĔńĬĵŅĵĬȮ2563 
ȮȮȮȮRȮȮĽĳŅĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮŀĬŋĴńĨŇľĸńĔĽŌĨĶŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗ 9/2563 ĺńĬĪňŗȮ25 ĔńĬĵŅĵĬȮ

2563 
7. ėĺŅĴıĶƟŀĴŒĬĔŅĶŏįĵŐıĶƞľĸńĔĽŌĨĶĪňŗĴňėŋĦĳŅıŐĸŃĴŅĨĶģŅĬ 
ȮȮȮȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮĴňėĺŅĴıĶƟŀĴŏįĵŐıĶƞėŋĦĳŅıŐĸŃ
ĴŅĨĶģŅĬľĸńĔĽŌĨĶĪňŗĽŀħėĸƟŀĚĔńĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮı.Ļ. 2552 ŐĸŃŏĔĦĤƢ
ĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ, 2558ȮĳŅĵŒĬĮƖĔŅĶĻŉĔļŅ 2566 
 
8. ŀŅĝňıĪňŗĽŅĴŅĶĩĮĶŃĔŀĭœħƟľĸńĚĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
    ľĸńĔĽŌĨĶĬňŘœħƟŀŀĔŐĭĭœĺƟŏıŊŗŀŒľƟĬńĔĻŉĔļŅĪňŗěĭĔŅĶĻŉĔļŅĽŅĴŅĶĩĪŜŅĚŅĬŒĬľĬƞĺĵĚŅĬŐĸŃŀĚėƢĔĶȮħńĚĬňŘ 
&1' įŌƟėĺĭėŋĴħŌŐĸľƟŀĚĮĢŇĭńĨŇĔŅĶȮľĶŊŀȮľńĺľĬƟŅĚŅĬȮ(Supervisor) ŒĬőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴȮľĶŊŀȮ
ŏěƟŅľĬƟŅĪňŗĨĶĺěĽŀĭėŋĦĳŅıȮ 
&2'ȮŏěƟŅľĬƟŅĪňŗľĶŊŀĬńĔĺŇĪĵŅĻŅĽĨĶƢĮĶŃěŜŅľƟŀĚĮĢŇĭńĨŇĔŅĶľĬƞĺĵĚŅĬĳŅėĶńģľĶŊŀŏŀĔĝĬ  
&3'ȮįŌƟĝƞĺĵĬńĔĺŇěńĵȮĬńĔĺŇěńĵŒĬľĬƞĺĵĚŅĬĶŅĝĔŅĶľĶŊŀŏŀĔĝĬ 
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&4'ȮĬńĔĺŇĝŅĔŅĶľĬƞĺĵĚŅĬĶŅĝĔŅĶľĶŊŀŏŀĔĝĬȮŒĬĽĩŅĭńĬĔŅĶĻŉĔļŅĳŅėĶńģŐĸŃŏŀĔĝĬȮĨŇĺŏĨŀĶƢȮ 
&5' ĮĶŃĔŀĭŀŅĝňıŀŇĽĶŃ 

 



 
4 

9. ĝŊŗŀȮĬŅĴĽĔŋĸȮŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮĨŜŅŐľĬƞĚȮŐĸŃėŋĦĺŋĥŇĔŅĶĻŉĔļŅĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
 
ĸŜŅħńĭ
Īňŗ 

ŏĸĕĮĶŃěŜŅĨńĺ
ĮĶŃĝŅĝĬ 

ĨŜŅŐľĬƞĚĪŅĚ
ĺŇĝŅĔŅĶ 

ĝŊŗŀ-ĽĔŋĸ ėŋĦĺŋĥŇ ĽŅĕŅĺŇĝŅ ĽŜŅŏĶŖěĔŅĶĻŉĔļŅěŅĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ĽĩŅĭńĬ ĮƖȮı,Ļ, 

1 x-xxxx-xxxxx-xx-x ŀŅěŅĶĵƢ ĬŅĚĽŅĺĺŇœĸĸńĔļĦƢȮĽŋħĺŇœĸ ĮĶ,ħ, 
ĺĪ,Ĵ, 
ĺĪ,ĭ, 

ĝňĺĺŇĪĵŅ 
ĝňĺĺŇĪĵŅ 
ĝňĺĺŇĪĵŅ 

ĴľŅĺŇĪĵŅĸńĵĴľŅĽŅĶėŅĴ 
ĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ 
ĴľŅĺŇĪĵŅĸńĵĴľŅĽŅĶėŅĴ 

2562 
2545 
2540 

2 x-xxxx-xxxxx-xx-x įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĚĽŅĺěŅĶŋĺńĸĵƢȮĶńĔļƢĴĦň ĺĪ,Ĵ, 
ĺĪ,ĭ, 

ĝňĺĺŇĪĵŅ 
ĝňĺĺŇĪĵŅ 

ĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ 
ĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ 

2547 
2544 

3 x-xxxx-xxxxx-xx-x ŀŅěŅĶĵƢ ĬŅĚĽŅĺĝĸīŇĝŅȮěŇĬŅıĶ ĺĪ,Ĵ, 
ĺĪ,ĭ, 

ěŋĸĝňĺĺŇĪĵŅĪŅĚĔŅĶŐıĪĵƢ 
ěŋĸĝňĺĺŇĪĵŅ 

ĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ 
ĴľŅĺŇĪĵŅĸńĵŀŋĭĸĶŅĝīŅĬň 

033. 
0325 

4 x-xxxx-xxxxx-xx-x ŀŅěŅĶĵƢ ĬŅĚĽŅĺıńĬīƢĪŇĺŅȮĔĶŃěŅĵ ĺĪ,Ĵ, 
ĺĪ,ĭ, 

ĝňĺĺŇĪĵŅ 
ĝňĺĺŇĪĵŅ 

ĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ 
ĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ 

2555 
2546 

5 x-xxxx-xxxxx-xx-x ŀŅěŅĶĵƢ ĬŅĚĽŅĺŏĬĨĶĬĳŅȮȮŏĔĸŖħěňĬ ĺĪ,Ĵ, 
ĺĪ,ĭ, 

ěŋĸĝňĺĺŇĪĵŅĪŅĚĔŅĶŐıĪĵƢ 
ěŋĸĝňĺĺŇĪĵŅ 

ĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ 
ĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ 

2554 
2549 
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10. ĽĩŅĬĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
ȮȮȮȮȮȮĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ 
 
11. ĽĩŅĬĔŅĶĦƢĳŅĵĬŀĔľĶŊŀĔŅĶıńĥĬŅĪňŗěŜŅŏĮƦĬĨƟŀĚĬŜŅĴŅıŇěŅĶĦŅŒĬĔŅĶĺŅĚŐįĬľĸńĔĽŌĨĶ 
     11.1 ĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚŏĻĶļģĔŇě 

ȮȮĮƤěěŋĭńĬĮĶŃŏĪĻœĪĵȮŀĵŌƞŒĬĝƞĺĚŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴŐľƞĚĝŅĨŇĜĭńĭĪňŗȮ12 (ı,Ļ,Ȯ2560-
2564)ȮĞŉŗĚıĭĺƞŅĵńĚėĚĮĶŃĽĭĔńĭĭĶŇĭĪŐĸŃĽĳŅĺŃŐĺħĸƟŀĴĕŀĚĔŅĶŏĮĸňŗĵĬŐĮĸĚĨƞŅĚŕȮĞŉŗĚŏĮƦĬįĸĔĶŃĪĭ
ĪňŗĴŅěŅĔĮƤěěńĵĪńŘĚĳŅĵŒĬŐĸŃĳŅĵĬŀĔĮĶŃŏĪĻȮŀŅĪŇŏĝƞĬħƟŅĬŏĻĶļģĔŇěȮĽńĚėĴȮĽŇŗĚŐĺħĸƟŀĴȮĔŅĶŏĕƟŅĽŌƞĽńĚėĴ
įŌƟĽŌĚŀŅĵŋȮľĶŊŀŐĴƟŐĨƞĳńĵıŇĭńĨŇĨŅĴīĶĶĴĝŅĨŇĪňŗŏĔŇħĕŉŘĬĪŋĔĮƖȮŏĮƦĬĨƟĬȮħńĚĬńŘĬŒĬĔŅĶıńĥĬŅĮĶŃŏĪĻħƟŅĬĨƞŅĚŕȮ
ŏĝƞĬȮėŋĦĳŅıĔŅĶĻŉĔļŅěŜŅŏĮƦĬĨƟŀĚĵŉħľĸńĔĨŅĴŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴŐľƞĚĝŅĨŇĜĭńĭĪňŗȮ12ȮőħĵĴň
ľĸńĔĔŅĶĪňŗĽŜŅėńĠħńĚĬňŘȮ&1) ĔŅĶĬƟŀĴĬŜŅŐĸŃĮĶŃĵŋĔĨƢŒĝƟľĸńĔĮĶńĝĠŅĕŀĚŏĻĶļģĔŇěıŀŏıňĵĚȮ&2) ėĬŏĮƦĬ
ĻŌĬĵƢĔĸŅĚĕŀĚĔŅĶıńĥĬŅŀĵƞŅĚĴňĽƞĺĬĶƞĺĴȮ&3) ĔŅĶĽĬńĭĽĬŋĬŐĸŃĽƞĚŏĽĶŇĴŐĬĺėŇħĔŅĶĮĢŇĶŌĮĮĶŃŏĪĻȮŐĸŃȮ&4) 
ĔŅĶıńĥĬŅĽŌƞėĺŅĴĴńŗĬėĚȮĴńŗĚėńŗĚȮĵńŗĚĵŊĬȮĽńĚėĴŀĵŌƞĶƞĺĴĔńĬŀĵƞŅĚĴňėĺŅĴĽŋĕȮĞŉŗĚľĸńĔĔŅĶħńĚĔĸƞŅĺĴňėĺŅĴ
ĽŀħėĸƟŀĚĨĶĚĔńĬĔńĭĵŋĪīĻŅĽĨĶƢĝŅĨŇ 20 ĮƖ (ı.Ļ. 2561-2580) őħĵŏĮƦĬĵŋĪīĻŅĽĨĶƢĝŅĨŇĜĭńĭŐĶĔĕŀĚ
ĮĶŃŏĪĻœĪĵĨŅĴĶńģīĶĶĴĬŌĠŐľƞĚĶŅĝŀŅĦŅěńĔĶœĪĵ ĪňŗĴňĺŇĽńĵĪńĻĬƢȮŴĮĶŃŏĪĻœĪĵĴňėĺŅĴĴńŗĬėĚ ĴńŗĚėńŗĚ ĵńŗĚĵŊĬ 
ħƟĺĵĔŅĶıńĥĬŅĨŅĴľĸńĔĮĶńĝĠŅĕŀĚŏĻĶļģĔŇěıŀŏıňĵĚŵȮŀĵƞŅĚœĶĔŖĨŅĴŏĴŊŗŀĺŇŏėĶŅŃľƢĽĩŅĬĔŅĶĦƢĔŅĶıńĥĬŅ 
ĺŇĪĵŅĻŅĽĨĶƢŏĪėőĬőĸĵňĺŇěńĵȮŐĸŃĬĺńĨĔĶĶĴĕŀĚœĪĵȮıĭĺƞŅĵńĚėĚŀĵŌƞŒĬĶŃħńĭĪňŗĨŗŜŅŏĴŊŗŀŏĪňĵĭĔńĭĔĸŋƞĴĮĶŃŏĪĻ
ĔŜŅĸńĚıńĥĬŅȮŐĸŃĔĸŋƞĴĮĶŃŏĪĻĪňŗıńĥĬŅŐĸƟĺȮěŅĔĨńĺŏĸĕĽĩŇĨŇĕŀĚĔŅĶěńħŀńĬħńĭėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĕƞĚĕńĬ
ĕŀĚĮĶŃŏĪĻœĪĵȮ&IMD) ħƟŅĬőėĶĚĽĶƟŅĚıŊŘĬģŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮ&Scientific infrastructure 
competitiveness ranking'ȮŒĬĝƞĺĚȮ8 ĮƖĪňŗįƞŅĬĴŅȮĶŃľĺƞŅĚĮƖȮı,Ļ,Ȯ2555 ů 2562ȮıĭĺƞŅĮĶŃŏĪĻœĪĵĩŌĔ
ěńħŀĵŌƞŒĬĸŜŅħńĭĪňŗȮ38-48 ěŅĔȮ63 ĮĶŃŏĪĻȮĞŉŗĚĨńĺŏĸĕĪŅĚĽĩŇĨŇħńĚĔĸƞŅĺĵƞŀĴĽƞĚįĸĨƞŀėĺŅĴŏĝŊŗŀĴńŗĬĕŀĚĳŅė
īŋĶĔŇěĶŃľĺƞŅĚĮĶŃŏĪĻȮőħĵŏĜıŅŃĔĸŋƞĴĬńĔĸĚĪŋĬĪńŘĚŒĬŐĸŃĬŀĔĮĶŃŏĪĻȮŏĴŊŗŀĺŇŏėĶŅŃľƢĽĩŅĬĔŅĶĦƢħńĚĔĸƞŅĺ
ıĭĺƞŅĽŅŏľĨŋľĸńĔĴŅěŅĔěŜŅĬĺĬĕŀĚĭŋėĸŅĔĶħƟŅĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅĪňŗĴňěŜŅĬĺĬĬƟŀĵȮőħĵŒĬĮƖȮı,Ļ,Ȯ2561Ȯ
ıĭĺƞŅĴňěŜŅĬĺĬĭŋėĸŅĔĶħƟŅĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅŏĜĸňŗĵȮ21 ėĬȮŏĴŊŗŀŏĪňĵĭĔńĭĮĶŃĝŅĔĶȮ10,000 ėĬ ŐĸŃėŅħ
ĺƞŅěŃŏıŇŗĴĕŉŘĬŏĮƦĬȮ24 ėĬȮŒĬĮƖȮı,Ļ,Ȯ2564ȮĪńŘĚĬňŘĽŜŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶĬőĵĭŅĵĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵň
ŐĸŃĬĺńĨĔĶĶĴŐľƞĚĝŅĨŇȮ&ĽĺĪĬ.)ȮŏĸŖĚŏľŖĬĩŉĚėĺŅĴěŜŅŏĮƦĬħńĚĔĸƞŅĺŐĸŃœħƟěńħĪŜŅŐįĬĔĸĵŋĪīƢĔŅĶıńĥĬŅ
ĭŋėĸŅĔĶĺŇěńĵŐĸŃĬĺńĨĔĶĶĴȮĶŃĵŃȮ20 ĮƖȮ&ı,Ļ,Ȯ2560-2579)ȮŏıŊŗŀĔŜŅľĬħŏĮƚŅľĴŅĵĪňŗěŃŏıŇŗĴěŜŅĬĺĬ
ĭŋėĸŅĔĶĺŇěńĵŐĸŃıńĥĬŅŏıŇŗĴĕŉŘĬŏĮƦĬȮ60 ėĬȮĨƞŀĮĶŃĝŅĔĶȮ10,000 ėĬȮŒĬŀĬŅėĨȮŐĸŃŏıŊŗŀŒľƟĬńĔĸĚĪŋĬĴň
ėĺŅĴŏĝŊŗŀĴńŗĬŒĬĪŇĻĪŅĚĔŅĶıńĥĬŅĕŀĚĮĶŃŏĪĻȮĶńģĭŅĸěŉĚœħƟĴňĔŅĶĔŜŅľĬħőĴŏħĸŏıŊŗŀĽĶƟŅĚėĺŅĴœħƟŏĮĶňĵĭ 
ŴŏĝŇĚŐĕƞĚĕńĬŵȮĞŉŗĚěŃĮĶŃĔŀĭœĮ ħƟĺĵĔĸŋƞĴŀŋĨĽŅľĔĶĶĴȮ5 ĔĸŋƞĴľĸńĔėŊŀȮ&1) ĔĸŋƞĴŀŋĨĽŅľĔĶĶĴĪŅĚĝňĺĳŅıȮ
&2) ĔĸŋƞĴŀŋĨĽŅľĔĶĶĴıĸńĚĚŅĬĪħŐĪĬ (3) ĔĸŋƞĴŀŋĨĽŅľĔĶĶĴħƟŅĬĺŇĻĺĔĶĶĴŐĸŃĔŅĶŀŀĔŐĭĭȮ&4) ĔĸŋƞĴ
ŀŋĨĽŅľĔĶĶĴĪňŗŏĔňŗĵĺŏĬŊŗŀĚĔńĭėŋĦĳŅıĝňĺŇĨȮŐĸŃ (5) ĔĸŋƞĴŀŋĨĽŅľĔĶĶĴŏĻĶļģĔŇěĽĶƟŅĚĽĶĶėƢȮőħĵěŃŏľŖĬœħƟĺƞŅ
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ĔŅĶıńĥĬŅĪŅĚħƟŅĬĔĸŋƞĴĝňĺĳŅıŏĮƦĬĔĸŋƞĴŏĮƚŅľĴŅĵľĸńĔȮĪňŗěŃĴňĽƞĺĬĽŜŅėńĠŒĬĔŅĶĝƞĺĵĕńĭŏėĸŊŗŀĬĮĶŃŏĪĻȮĞŉŗĚ
ľĸŅĵıŊŘĬĪňŗĕŀĚĮĶŃŏĪĻœĪĵŏĝƞĬěńĚľĺńħŏĸĵȮŏĮƦĬıŊŘĬĪňŗĪňŗĴňėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıĽŌĚĴŅĔȮŀŋħĴœĮħƟĺĵ
ĪĶńıĵŅĔĶīĶĶĴĝŅĨŇĴŅĔĴŅĵȮĞŉŗĚĩŊŀĺƞŅŏĮƦĬģŅĬĪĶńıĵŅĔĶĝňĺĳŅıĪňŗĽŜŅėńĠȮĨŅĴŐįĬĵŋĪīĻŅĽĨĶƢĝŅĨŇ 20 ĮƖ 
(ı.Ļ. 2561-2580)ȮěŉĚěŜŅŏĮƦĬĨƟŀĚĴňĔŅĶĨƞŀĵŀħőħĵŀŅĻńĵŀĚėƢėĺŅĴĶŌƟĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň
ĴŅŏĮƦĬŐĶĚĕńĭŏėĸŊŗŀĬŒĬĔŅĶĽƞĚŏĽĶŇĴĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıȮŏıŊŗŀĽĶƟŅĚĴŌĸėƞŅĪŅĚ
ĔŅĶĨĸŅħȮĶĺĴĩŉĚĝƞĺĵŒľƟŏĔŇħĔŅĶıńĥĬŅĪŅĚħƟŅĬŏĻĶļģĔŇěȮŐĸŃŒĝƟĪĶńıĵŅĔĶŀĵƞŅĚĵńŗĚĵŊĬ 

ȮȮħńĚĬńŘĬĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅȮĳŅėĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢȮėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮĴľŅĺŇĪĵŅĸńĵ
ĶŅĝĳńĢŏĸĵȮěŉĚœħƟěńħĪŜŅľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮŏıŊŗŀĬŜŅĴŅŒĝƟ
ıńĥĬŅĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃįĸŇĨĭńĦĤŇĨĪňŗĴňėŋĦĸńĔļĦŃĪňŗĽŀħėĸƟŀĚĔńĭŐįĬĵŋĪīĻŅĽĨĶƢĝŅĨŇħńĚĔĸƞŅĺȮőħĵ
ĴŋƞĚŏĬƟĬŒľƟĭńĦĤŇĨĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮŏĮƦĬĭŋėėĸėŋĦĳŅıĪňŗĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩħƟŅĬĺŇĝŅĔŅĶŐĸŃĮĢŇĭńĨŇĔŅĶ
ĶĺĴĪńŘĚĔŅĶĺŇěńĵĪĶńıĵŅĔĶŒĬĪƟŀĚĩŇŗĬȮŐĸŃĬŜŅœĮŒĝƟĮĶŃőĵĝĬƢŀĵƞŅĚĵńŗĚĵŊĬȮĔŅĶĭĶŇĔŅĶĺŇĝŅĔŅĶȮŏıŊŗŀĩƞŅĵĪŀħ
ŀĚėƢėĺŅĴĶŌƟŐĸŃŏĪėőĬőĸĵňĪňŗĪńĬĽĴńĵȮĽŊĭĽŅĬőėĶĚĔŅĶŒĬıĶŃĶŅĝħŜŅĶŇłȮŐĸŃĪŜŅĬŋĭŜŅĶŋĚĻŇĸĮŃŐĸŃĺńĥĬīĶĶĴȮ
ěŅĔĔŅĶıńĥĬŅĺŇĝŅĪňŗľĸŅĔľĸŅĵŐĸŃŏľĴŅŃĽĴĔńĭĭĶŇĭĪĕŀĚěńĚľĺńħŏĸĵŐĸŃıŊŘĬĪňŗŒĔĸƟŏėňĵĚ 

 
 11.2 ĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚĽńĚėĴŐĸŃĺńĥĬīĶĶĴ 
 ȮȮȮĔŅĶıńĥĬŅħƟŅĬĨƞŅĚŕȮĕŀĚĮĶŃŏĪĻĪňŗŏĔŇħĕŉŘĬŀĵƞŅĚĨƞŀŏĬŊŗŀĚĨĸŀħĶŃĵŃŏĺĸŅľĸŅĵĽŇĭĮƖĪňŗįƞŅĬĴŅȮ
ĽƞĚįĸĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĶŌĮŐĭĭĺŇĩňĝňĺŇĨĕŀĚįŌƟėĬȮĪńŘĚĪŅĚħƟŅĬŏĻĶļģĔŇěȮĽńĚėĴŐĸŃĺńĥĬīĶĶĴȮŏĝƞĬĔŅĶĪňŗĴň
ŏĪėőĬőĸĵňĪŅĚĔŅĶŐıĪĵƢĪňŗĔƟŅĺľĬƟŅȮĪŜŅŒľƟŀńĨĶŅĔŅĶŏĽňĵĝňĺŇĨĕŀĚĮĶŃĝŅĔĶĸħĸĚȮŐĸŃĴňėƞŅŏĜĸňŗĵĕŀĚŀŅĵŋĪňŗ
ĽŌĚĕŉŘĬȮěĬĮĶŃŏĪĻœĪĵŏĕƟŅĽŌƞĽńĚėĴįŌƟĽŌĚĺńĵȮ(Aged Society)ȮĨńŘĚŐĨƞĮƖȮı,Ļ,Ȯ2548 ŏĮƦĬĨƟĬĴŅȮŐĸŃĵńĚĴňěŜŅĬĺĬ
ĮĶŃĝŅĔĶįŌƟĽŌĚŀŅĵŋĴŅĔŏĮƦĬŀńĬħńĭȮ3 ŒĬŏŀŏĝňĵȮĶŀĚěŅĔĮĶŃŏĪĻĠňŗĮŋƙĬȮŐĸŃŏĔŅľĸňŒĨƟȮĽĺĬĪŅĚĔńĭŀńĨĶŅĕŀĚ
ĮĶŃĝŅĔĶŏĔŇħŒľĴƞĪňŗĴňŐĬĺőĬƟĴĸħĸĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĽĩŅĬĔŅĶĦƢĪňŗŏĔŇħĕŉŘĬĬňŘěŉĚĽƞĚįĸĨƞŀŏĮĸňŗĵĬŐĮĸĚħƟŅĬ
ĽńĚėĴŐĸŃĺńĥĬīĶĶĴȮŐĸŃěŃĔĶŃĪĭĨƞŀĔŅĶıńĥĬŅĮĶŃŏĪĻŒĬĪňŗĽŋħȮħńĚĬńŘĬĔŅĶıńĥĬŅŏĻĶļģĔŇěĨŅĴ
ŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴŐľƞĚĝŅĨŇĜĭńĭĪňŗȮ12 (ı,Ļ,Ȯ2560-2564)ȮěŉĚĔŜŅľĬħŐĬĺėŇħŐĸŃľĸńĔĔŅĶŒĬ
ĔŅĶĺŅĚŐįĬĪňŗĽŜŅėńĠȮĔĸƞŅĺėŊŀȮĴňĔŅĶĬƟŀĴĬŜŅŐĸŃĮĶŃĵŋĔĨƢŒĝƟľĸńĔĮĶńĝĠŅĕŀĚŏĻĶļģĔŇěıŀŏıňĵĚȮĔŅĶ
ĽĬńĭĽĬŋĬŐĸŃĽƞĚŏĽĶŇĴŐĬĺėŇħ ĔŅĶĮĢŇĶŌĮĮĶŃŏĪĻȮŐĸŃĔŅĶıńĥĬŅĽŌƞėĺŅĴĴńŗĬėĚȮĴńŗĚėńŗĚȮĵńŗĚĵŊĬȮĶĺĴœĮĩŉĚ
ĬőĵĭŅĵ ŴĮĶŃŏĪĻœĪĵȮ2,.ŵȮĪňŗĺƞŅħƟĺĵŏĶŊŗŀĚĔŅĶıńĥĬŅŒĬȮ2 ħƟŅĬėŊŀȮŴėĺŅĴľĸŅĔľĸŅĵŏĝŇĚĝňĺĳŅıŵȮŐĸŃȮ
ŴėĺŅĴľĸŅĔľĸŅĵŏĝŇĚĺńĥĬīĶĶĴŵȮĞŉŗĚěŃĪŜŅŒľƟŏĔŇħȮŴėĺŅĴœħƟŏĮĶňĵĭŒĬŏĝŇĚŐĕƞĚĕńĬŵȮĪňŗěŃĽƞĚįĸĨƞŀŏĻĶļģĔŇě
ĪńŘĚŒĬĶŃħńĭĪƟŀĚĩŇŗĬȮĳŌĴŇĳŅėȮŐĸŃŒĬĶŃħńĭĮĶŃŏĪĻȮħńĚĬńŘĬĔŅĶıńĥĬŅĭŋėĸŅĔĶĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮ
ěŃŏĮƦĬĔŜŅĸńĚĽƞĺĬľĬŉŗĚĪňŗĝƞĺĵŒĬĔŅĶĕńĭŏėĸŊŗŀĬœĮĽŌƞĔŅĶŏĮƦĬĮĶŃŏĪĻĪňŗĴńŗĚėńŗĚȮĴńŗĬėĚȮŐĸŃĵńŗĚĵŊĬȮĳŅĵŒĨƟľĸńĔ
ĮĶńĝĠŅŏĻĶļģĔŇěıŀŏıňĵĚ 
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12. įĸĔĶŃĪĭěŅĔĕƟŀ 11.1 ŐĸŃĕƟŀȮ11.2 ĨƞŀĔŅĶıńĥĬŅľĸńĔĽŌĨĶŐĸŃėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭıńĬīĔŇěĕŀĚ
ĽĩŅĭńĬ 
     12.1 ĔŅĶıńĥĬŅľĸńĔĽŌĨĶ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮŏıŊŗŀįĸŇĨĭńĦĤŇĨĪňŗĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŐĸŃŏıŇŗĴĻńĔĵĳŅıħƟŅĬĺŇĝŅĔŅĶĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢ
ĝňĺĳŅıȮĪňŗĴňėŋĦĸńĔļĦŃĪňŗĽŀħėĸƟŀĚĔńĭŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴŐľƞĚĝŅĨŇĜĭńĭĪňŗȮ12Ȯ(ı,Ļ,Ȯ2560-
2564)ȮŐĸŃĵŋĪīĻŅĽĨĶƢĝŅĨŇ 20 ĮƖȮ(ı.Ļ. 2561-2580)ȮĶĺĴĩŉĚĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚĽĳŅıŏĻĶļģĔŇěŐĸŃ
ĽńĚėĴŒĬĵŋėĮƤěěŋĭńĬȮĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅěŉĚœħƟěńħĪŜŅľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢ
ĝňĺĳŅıȮľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0342ȮĕŉŘĬȮĞŉŗĚŏĮƦĬĔŅĶıńĥĬŅĮĶńĭĮĶŋĚěŅĔľĸńĔĽŌĨĶŏħŇĴȮėŊŀľĸńĔĽŌĨĶĺŇĪĵŅ
ĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅȮľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒĬėĶńŘĚĬňŘŏĬŊŗŀĚěŅĔ
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅȮŏĮƦĬĻŅĽĨĶƢĪňŗĶĺĴŀĚėƢėĺŅĴĶŌƟŐĕĬĚĨƞŅĚŕȮĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
ĽŇŗĚĴňĝňĺŇĨŏĕƟŅħƟĺĵĔńĬȮŐĨƞĵńĚœĴƞĽŅĴŅĶĩĵĔĶŃħńĭŐĸŃıńĥĬŅŀĚėƢėĺŅĴĶŌƟŏĮƦĬĬĺńĨĔĶĶĴœħƟȮěŉĚœħƟıńĥĬŅĮĶńĭĮĶŋĚ
ŏĮƦĬľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮĞŉŗĚŏĮƦĬĻŅĽĨĶƢĪňŗĶĺĭĶĺĴŀĚėƢėĺŅĴĶŌƟŐĕĬĚ
ĨƞŅĚŕȮŏĕƟŅĔńĬȮŏĝƞĬȮħƟŅĬĝňĺĺŇĪĵŅȮıķĔļĻŅĽĨĶƢȮĽńĨĺĺŇĪĵŅȮıńĬīŋĻŅĽĨĶƢȮŐĸŃěŋĸĝňĺĺŇĪĵŅȮĪňŗĽŅĴŅĶĩĬŜŅĴŅĨƞŀ
ĵŀħŏıŊŗŀıńĥĬŅĬĺńĨĔĶĶĴȮĞŉŗĚĴňėĺŅĴŏĝŊŗŀĴőĵĚĔńĭĻŅĽĨĶƢĪŅĚħƟŅĬŏĪėőĬőĸĵňĝňĺĳŅıŀňĔħƟĺĵȮĶĺĴĩŉĚŐĬĺőĬƟĴ
ěŜŅĬĺĬĬńĔĻŉĔļŅŒĬľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅȮľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559ȮŒĬĝƞĺĚ
ĶŃĵŃŏĺĸŅȮ3 ĮƖĪňŗįƞŅĬĴŅȮĨńŘĚŐĨƞĮƖĔŅĶĻŉĔļŅȮ2561-2563ȮĸħĸĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮŀňĔĪńŘĚľĸńĔĽŌĨĶœħƟĶńĭ
ĕƟŀŏĽĬŀŐĬŃěŅĔįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵŒĬľĸńĔĽŌĨĶȮ&įŌƟŒĝƟĭńĦĤŇĨȮĭńĦĤŇĨȮŐĸŃĬńĔĻŉĔļŅ'ȮŀńĬœħƟŐĔƞȮŏĶŊŗŀĚŏĪėĬŇė/
ĪńĔļŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢȮĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮĔŅĶŀŀĔıŊŘĬĪňŗ
ĳŅėĽĬŅĴ/ĔŅĶĻŉĔļŅĬŀĔĝńŘĬŏĶňĵĬȮŐĸŃĔŅĶėŇħĺŇŏėĶŅŃľƢŏıŊŗŀĨƞŀĵŀħĬĺńĨĔĶĶĴȮŏĮƦĬĨƟĬȮŐĸŃěŅĔĕƟŀĴŌĸ
ĳŅĺŃĔŅĶĴňĚŅĬĪŜŅŐĸŃŀŅĝňıĕŀĚĭńĦĤŇĨĵƟŀĬľĸńĚȮ3 ĮƖĪňŗěĭŒĬĮƖĔŅĶĻŉĔļŅȮ2559-2561ȮıĭĺƞŅĭńĦĤŇĨ
ĪŜŅĚŅĬŒĬĳŅėĕŀĚŏŀĔĝĬ ĳŅėĶńģĭŅĸľĶŊŀĶńģĺŇĽŅľĔŇě ŐĸŃĮĶŃĔŀĭŀŅĝňıŀŇĽĶŃȮėŇħŏĮƦĬĶƟŀĵĸŃȮ59, 27 
ŐĸŃȮ14 ĨŅĴĸŜŅħńĭ ŀňĔĪńŘĚĶńģĭŅĸœħƟĔŜŅľĬħőĴŏħĸŏıŊŗŀĽĶƟŅĚėĺŅĴœħƟŏĮĶňĵĭŏĝŇĚŐĕƞĚĕńĬŒĬĔĸŋƞĴŀŋĨĽŅľĔĶĶĴ
ĪŅĚĝňĺĳŅıŏĮƦĬŀńĬħńĭĨƟĬŕȮħńĚĬńŘĬȮěŉĚŏĮƦĬĪňŗĴŅŒĬĔŅĶıńĥĬŅľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅ
ĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0342ȮĞŉŗĚĴŋƞĚŏĬƟĬĽŅĵĚŅĬŒĬĽƞĺĬĕŀĚĳŅėŏŀĔĝĬȮőħĵŏĜıŅŃ
ŀĵƞŅĚĵŇŗĚħƟŅĬŀŋĨĽŅľĔĶĶĴĪŅĚĝňĺĳŅıȮŐĸŃĽĶƟŅĚĶŅĵĺŇĝŅŒľƟėĶŀĭėĸŋĴĽŅĵĚŅĬĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı
ŒľƟĴŅĔĵŇŗĚĕŉŘĬȮŏĬƟĬŒľƟĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪńŘĚħƟŅĬĪķļġňŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗĴňėĺŅĴľĸŅĔľĸŅĵĪŅĚ
ĝňĺĳŅıȮĪńŘĚĪŅĚħƟŅĬıķĔļĻŅĽĨĶƢȮĽńĨĺĺŇĪĵŅȮıńĬīŋĻŅĽĨĶƢȮĬŇŏĺĻĺŇĪĵŅȮěŋĸĝňĺĺŇĪĵŅŐĸŃŏĪėőĬőĸĵňĝňĺĳŅıȮ
ĶĺĴĩŉĚŏĪėĬŇė/ĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃĽƞĚŏĽĶŇĴŒľƟįŌƟŏĶňĵĬœħƟĬŜŅėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢ
ĝňĺĳŅıĴŅŒĝƟŐĔƟĮƤĠľŅŒĬĪƟŀĚĩŇŗĬȮŀňĔĪńŘĚŏĮƦĬįŌƟĪňŗĴňėĺŅĴŀħĪĬȮľĴńŗĬŏıňĵĶȮŐĸŃĴňėŋĦīĶĶĴěĶŇĵīĶĶĴȮŀńĬŏĮƦĬ
ėŋĦĸńĔļĦŃĕŀĚĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢĕŀĚĨĸŅħŐĶĚĚŅĬȮŐĸŃŏıŊŗŀŏĮƦĬĔŜŅĸńĚĽŜŅėńĠŒĬĔŅĶıńĥĬŅĮĶŃŏĪĻ
ĨƞŀœĮŒĬŀĬŅėĨ  
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     12.2 ėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭıńĬīĔŇěĕŀĚĽĩŅĭńĬ 
  ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0342ȮĴň

ĔŅĶěńħĔŅĶĻŉĔļŅĪňŗĽŀħėĸƟŀĚĔńĭıńĬīĔŇěľĸńĔĕŀĚĴľŅĺŇĪĵŅĸńĵĪňŗĽŜŅėńĠėŊŀȮŴįĸŇĨĭńĦĤŇĨĪňŗĴňėĺŅĴĶŌƟėŌƞ
ėŋĦīĶĶĴȮĽŜŅĬŉĔŒĬėĺŅĴŏĮƦĬœĪĵȮĴňėĺŅĴĶŌƟŐĸŃįŌĔıńĬĨƞŀĪƟŀĚĩŇŗĬȮĬƟŀĴĬŜŅĮĶńĝĠŅŏĻĶļģĔŇěıŀŏıňĵĚŵȮŀňĔĪńŘĚȮ
ŴıńĥĬŅĔŅĶĺŇěńĵĪňŗĴňėŋĦĳŅıȮŐĸŃĭŌĶĦŅĔŅĶĺŇěńĵĽŌƞĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĭĶŇĔŅĶĺŇĝŅĔŅĶȮĔŅĶĪŜŅĬŋĭŜŅĶŋĚ
ĻŇĸĮĺńĥĬīĶĶĴȮŏıŊŗŀĔŅĶıńĥĬŅĪƟŀĚĩŇŗĬĽŌƞĽŅĔĸŵȮőħĵĴňŏĮƚŅľĴŅĵĔŅĶįĸŇĨĭńĦĤŇĨĕŀĚĴľŅĺŇĪĵŅĸńĵȮħńĚĬňŘ 

  /0,0,/ȮĔŅĶŏĶňĵĬĔŅĶĽŀĬ ŏĬƟĬĪńŘĚĳŅėĮĢŇĭńĨŇȮŐĸŃĳŅėĪķļġňȮŐĸŃŒľƟįŌƟŏĶňĵĬİƗĔėŇħĺŇŏėĶŅŃľƢŏıŊŗŀ
ŏĝŊŗŀĴőĵĚėĺŅĴĶŌƟĪňŗœħƟŏĶňĵĬĴŅŏĕƟŅĔńĭĔĶŃĭĺĬĔŅĶŐĔƟĮƤĠľŅȮŀňĔĪńŘĚĔĶŃĨŋƟĬŒľƟĴňĔŅĶėƟĬėĺƟŅľŅėĺŅĴĶŌƟěŅĔ
ŐľĸƞĚĨƞŅĚŕȮĽńĚŏėĶŅŃľƢȮĺŇŏėĶŅŃľƢĮƤĠľŅħƟĺĵĺŇīňĽĶƟŅĚĽĶĶėƢȮľĶŊŀŀŅěĨƞŀĵŀħŏĮƦĬĬĺńĨĔĶĶĴĪňŗĽŅĴŅĶĩŒĝƟ
ĮĶŃőĵĝĬƢœħƟěĶŇĚŒĬĸŜŅħńĭĩńħœĮȮĬŀĔěŅĔĬňŘĵńĚĴŋƞĚŏĬƟĬŒľƟĭńĦĤŇĨĴňėŋĦĸńĔļĦŃĪňŗıŉŗĚĮĶŃĽĚėƢȮőħĵĴňėĺŅĴ
ĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴȮĽŅĴŅĶĩŏĮƦĬĪńŘĚįŌƟĬŜŅŐĸŃįŌƟĨŅĴĪňŗħňȮĴňĔŅĶıńĥĬŅĨĬŏŀĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

  /0,0,2 ĔŅĶĺŇěńĵ ŏĬƟĬĔŅĶįĸŇĨĭńĦĤŇĨĪňŗĴňėĺŅĴŐĕŖĚŐĔĶƞĚĪŅĚĺŇĝŅĔŅĶȮŐĸŃĴňĪńĔļŃŒĬĔŅĶĪŜŅĚŅĬ
ĺŇěńĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıĪňŗħňȮŀňĔĪńŘĚĽŅĴŅĶĩĩƞŅĵĪŀħėĺŅĴĶŌƟĪňŗœħƟĶńĭȮľĶŊŀœħƟěŅĔĔŅĶĺŇěńĵœĮĵńĚįŌƟĶńĭĽŅĶœħƟ
ŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

  12.2.3 ĔŅĶĭĶŇĔŅĶĺŇĝŅĔŅĶŐĔƞĽńĚėĴ ĽƞĚŏĽĶŇĴŒľƟĬńĔĻŉĔļŅœħƟŒĝƟėĺŅĴĶŌƟŒĬĪŅĚĺŇĝŅĔŅĶȮĪńŘĚ
ĳŅėĪķļġňľĶŊŀĮĢŇĭńĨŇĔŅĶȮŒĬĔŅĶĩƞŅĵĪŀħœĮĵńĚĝŋĴĝĬȮľĶŊŀĔŅĶĶńĭŒĝƟĽńĚėĴĨŅĴėĺŅĴĩĬńħ 

  12.2.4 ĔŅĶĪŜŅĬŋĭŜŅĶŋĚĻŇĸĮĺńĥĬīĶĶĴȮĽƞĚŏĽĶŇĴŒľƟĬńĔĻŉĔļŅœħƟĨĶŃľĬńĔŐĸŃŏľŖĬėĺŅĴĽŜŅėńĠĕŀĚ
ĻŇĸĮĺńĥĬīĶĶĴĪƟŀĚĩŇŗĬȮĪňŗĴňėŋĦėƞŅŐĔƞĔŅĶŏĶňĵĬĶŌƟŐĸŃŀĬŋĶńĔļƢĽŊĭĽŅĬŒľƟĵńŗĚĵŊĬĨƞŀœĮ 

 
13. ėĺŅĴĽńĴıńĬīƢĔńĭľĸńĔĽŌĨĶŀŊŗĬĪňŗŏĮƕħĽŀĬŒĬėĦŃ/ĳŅėĺŇĝŅŀŊŗĬĕŀĚĽĩŅĭńĬ 
     13.1 ĔĸŋƞĴĺŇĝŅ/ĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶĬňŘĪňŗŏĮƕħĽŀĬőħĵėĦŃ/ĳŅėĺŇĝŅ/ľĸńĔĽŌĨĶŀŊŗĬ 

ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮĽŀĬőħĵĽŜŅĬńĔĺŇĝŅĻŉĔļŅĪńŗĺœĮ 
- ĔĸŋƞĴĺŇĝŅĳŅļŅŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ 

  - ĔĸŋƞĴĺŇĝŅĽńĚėĴĻŅĽĨĶƢ 
- ĔĸŋƞĴĺŇĝŅĴĬŋļĵĻŅĽĨĶƢȮ 

  - ĔĸŋƞĴĺŇĝŅėĦŇĨĻŅĽĨĶƢȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň 
 

ȮȮȮȮȮȮȮȮȮȮȮľĴĺħĺŇĝŅŏĜıŅŃȮ 
          - ĔĸŋƞĴĺŇĝŅŐĔĬȮĽŀĬőħĵŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢĮĶŃěŜŅĪňŗĽńĚĔńħėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃ
ŏĪėőĬőĸĵň 
          - ĔĸŋƞĴĺŇĝŅŏŀĔĭńĚėńĭ ĽŀĬőħĵŀŅěŅĶĵƢĮĶŃěŜŅĽŅĕŅĺŇĝŅ 
ȮȮȮȮȮȮȮȮȮȮȮ-ȮĔĸŋƞĴĺŇĝŅŏŀĔŏĸŊŀĔȮĽŀĬőħĵŀŅěŅĶĵƢĮĶŃěŜŅĽŅĕŅĺŇĝŅȮŐĸŃŏĮƕħŏĮƦĬĺŇĝŅŏĸŊŀĔŏĽĶňĽŜŅľĶńĭĬńĔĻŉĔļŅ
ĬŀĔĽŅĕŅȮľĶŊŀĬŀĔėĦŃ 
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13.2 ĔĸŋƞĴĺŇĝŅ/ĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶĪňŗŏĮƕħĽŀĬŒľƟĳŅėĺŇĝŅ/ľĸńĔĽŌĨĶŀŊŗĬĨƟŀĚĴŅŏĶňĵĬ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶŏĮƕħőŀĔŅĽŒľƟĬńĔĻŉĔļŅĽŅĕŅŀŊŗĬĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬŏĮƦĬĺŇĝŅŏĸŊŀĔŏĽĶňœħƟ 

 
 

 13.3 ĔŅĶĭĶŇľŅĶěńħĔŅĶ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĬńŘĬȮěŃĨƟŀĚĴňĔŅĶĮĶŃĽŅĬĚŅĬĔńĭĽŅĕŅĺŇĝŅȮŐĸŃėĦŃĨƞŅĚŕȮĪňŗěńħ
ĶŅĵĺŇĝŅȮĞŉŗĚĬńĔĻŉĔļŅŒĬľĸńĔĽŌĨĶĬňŘĨƟŀĚœĮŏĶňĵĬȮőħĵĨƟŀĚĴňĔŅĶĺŅĚŐįĬĶƞĺĴĔńĬĶŃľĺƞŅĚįŌƟŏĔňŗĵĺĕƟŀĚĨńŘĚŐĨƞȮȮȮȮȮ
įŌƟĭĶŇľŅĶȮŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬȮĞŉŗĚŀĵŌƞĨƞŅĚĽŅĕŅĺŇĝŅȮŐĸŃĨƞŅĚėĦŃȮŏıŊŗŀĔŜŅľĬħŏĬŊŘŀľŅȮŐĸŃĔĸĵŋĪīƢĔŅĶĽŀĬȮ
ĨĸŀħěĬĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸȮĪńŘĚĬňŘŏıŊŗŀŒľƟĬńĔĻŉĔļŅœħƟĭĶĶĸŋįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴľĸńĔĽŌĨĶĬňŘȮĽƞĺĬĬńĔĻŉĔļŅ
ĪňŗĴŅŏĸŊŀĔŏĶňĵĬŏĮƦĬĺŇĝŅŏĸŊŀĔŏĽĶňĬńŘĬȮĔŖĨƟŀĚĴňĔŅĶĮĶŃĽŅĬĔńĭĽŅĕŅĺŇĝŅȮŐĸŃėĦŃĨƟĬĽńĚĔńħȮŏıŊŗŀŒľƟĪĶŅĭĩŉĚ
įĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅĺƞŅĽŀħėĸƟŀĚĔńĭľĸńĔĽŌĨĶĪňŗĬńĔĻŉĔļŅŏľĸƞŅĬńŘĬŏĶňĵĬľĶŊŀœĴƞ 
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ľĴĺħĪňŗ 2 ĕƟŀĴŌĸŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ 
 
1. ĮĶńĝĠŅȮėĺŅĴĽŜŅėńĠȮŐĸŃĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ 

1.1 ĮĶńĝĠŅ 
ȮȮȮȮȮĴŋƞĚıńĥĬŅĭńĦĤŇĨŒľƟĴňėĺŅĴĶŌƟȮĪńĔļŃȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŒĬĔŅĶĻŉĔļŅėƟĬėĺƟŅĺŇěńĵħƟŅĬĺŇĪĵŅĻŅĽĨĶƢ
ĝňĺĳŅıȮĬŜŅœĮĽŌƞĔŅĶŏĮƦĬĬńĔĺŇĝŅĔŅĶŐĸŃĬńĔĮĢŇĭńĨŇĔŅĶħƟŅĬĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮŏıŊŗŀĨŀĭĽĬŀĚĨƞŀėĺŅĴ
ĨƟŀĚĔŅĶĕŀĚĪƟŀĚĩŇŗĬŐĸŃĶŃħńĭĝŅĨŇ 

 

1.2 ėĺŅĴĽŜŅėńĠĕŀĚľĸńĔĽŌĨĶ 
ȮȮȮȮȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564ȮŏĮƦĬ
ľĸńĔĽŌĨĶĪňŗĴŋƞĚŏĬƟĬŒľƟįŌƟŏĶňĵĬĴňėĺŅĴĶŌƟėĶŀĭėĸŋĴľĸńĔĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮőħĵĻŉĔļŅĪńŘĚĳŅėĪķļġň
ŐĸŃĳŅėĮĢŇĭńĨŇȮŏıŊŗŀĬŜŅœĮŒĝƟŒĬĔŅĶĮĶŃĔŀĭŀŅĝňıȮŀňĔĪńŘĚŏĮƦĬĔŅĶĶŀĚĶńĭėĺŅĴĨƟŀĚĔŅĶŐĸŃĽĬńĭĽĬŋĬ
ĔŜŅĸńĚėĬħƟŅĬĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıŒĬĶŃħńĭĪƟŀĚĩŇŗĬŐĸŃĶŃħńĭĮĶŃŏĪĻȮĪńŘĚĵńĚĽŅĴŅĶĩĬŜŅœĮŒĝƟŒĬĔŅĶĻŉĔļŅĨƞŀ
ŐĸŃĪŜŅĺŇěńĵŒĬĶŃħńĭĽŌĚĨƞŀœĮ 

 

    /,1ȮĺńĨĩŋĮĶŃĽĚėƢ 
1.3.1 ŏıŊŗŀįĸŇĨĭńĦĤŇĨľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıĪňŗĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩȮĴňĪńĔļŃĪŅĚĮƤĠĠŅ

ŒĬŏĝŇĚĺŇĝŅĔŅĶŐĸŃĮĢŇĭńĨŇĔŅĶȮŐĸŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŏıŊŗŀĔŅĶĻŉĔļŅ
ėƟĬėĺƟŅĺŇěńĵŒĬħƟŅĬĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮŐĸŃĽŅĕŅĪňŗŏĔňŗĵĺĕƟŀĚœħƟ 

1.3.2ȮŏıŊŗŀįĸŇĨĭńĦĤŇĨĪňŗĴňėŋĦĸńĔļĦŃĪňŗıŉĚĮĶŃĽĚėƢȮŀńĬĮĶŃĔŀĭħƟĺĵŏĮƦĬįŌƟĪňŗĴňėŋĦīĶĶĴ ěĶŇĵīĶĶĴȮ
ĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĚŅĬȮŏĮƦĬįŌƟıńĥĬŅĨĬŏŀĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮŐĸŃĽŅĴŅĶĩĬŜŅėĺŅĴĶŌƟĪňŗœħƟĶńĭœĮŒĝƟŐĔƟĮƤĠľŅ
ŐĸŃıńĥĬŅėĺŅĴĶŌƟĽŌƞĪƟŀĚĩŇŗĬŐĸŃĶŃħńĭĝŅĨŇœħƟ 
 
2. ŐįĬıńĥĬŅĮĶńĭĮĶŋĚ 
 

ŐįĬĔŅĶıńĥĬŅ/ŏĮĸňŗĵĬŐĮĸĚ ĔĸĵŋĪīƢ ľĸńĔģŅĬ/ĨńĺĭƞĚĝňŘ 
1. ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒľƟĴňĴŅĨĶģŅĬ
ĽŀħėĸƟŀĚĔńĭŏĔĦĤƢĴŅĨĶģŅĬľĸńĔȮ
ĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,2558 
ĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭȮ
ŀŋħĴĻŉĔļŅȮı,Ļ, 2550 ŐĸŃėĺŅĴ
ĨƟŀĚĔŅĶħƟŅĬĔŜŅĸńĚėĬŒĬĪƟŀĚĩŇŗĬ 

1. ıńĥĬŅĶŃĭĭĨŇħĨŅĴĳŅĺŃĔŅĶĴň
ĚŅĬĪŜŅĕŀĚĭńĦĤŇĨ 
 
2. ĽƞĚŏĽĶŇĴŒľƟįŌƟŏĝňŗĵĺĝŅĠĪńŘĚĳŅėĶńģ
ŐĸŃŏŀĔĝĬŏĕƟŅĴŅĴňĽƞĺĬĶƞĺĴŒĬĔŅĶ
ıńĥĬŅľĸńĔĽŌĨĶ 
3. ıńĥĬŅŏıŊŗŀĨŇħĨŅĴĔŅĶĮĶŃŏĴŇĬ
ľĸńĔĽŌĨĶŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

1. ĶŅĵĚŅĬŐĭĭĽŜŅĶĺěĕƟŀĴŌĸĳŅĺŃĔŅĶ
ĴňĚŅĬĪŜŅĕŀĚĭńĦĤŇĨĺŇĪĵŅĻŅĽĨĶƢ
ĝňĺĳŅı 
2. ěŜŅĬĺĬįŌƟŏĝňŗĵĺĝŅĠĪňŗĴňĽƞĺĬĶƞĺĴŒĬ
ĔŅĶıńĥĬŅľĸńĔĽŌĨĶėĶĭĩƟĺĬěŅĔĪŋĔ
ĳŅėĽƞĺĬĪňŗŏĔňŗĵĺĕƟŀĚ 
3. ĶŅĵĚŅĬĔŅĶĮĶŃŏĴŇĬįĸľĸńĔĽŌĨĶĪŋĔ
ĮƖĔŅĶĻŉĔļŅ 
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ŐįĬĔŅĶıńĥĬŅ/ŏĮĸňŗĵĬŐĮĸĚ ĔĸĵŋĪīƢ ľĸńĔģŅĬ/ĨńĺĭƞĚĝňŘ 
2. ĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬ 

1. ĽƞĚŏĽĶŇĴĔŅĶŏĶňĵĬĔŅĶĽŀĬŏĝŇĚ
ĶŋĔ(Active Learning) őħĵĴŋƞĚȮ
ŏĬƟĬĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟĪňŗįŌƟŏĶňĵĬ
ĽŅĴŅĶĩĮĢŇĭńĨŇœħƟěĶŇĚ 
2. ŏĬƟĬĪńĔļŃĮĢŇĭńĨŇĔŅĶħƟŅĬĝňĺĺŇĪĵŅ 
ěŋĸĝňĺĺŇĪĵŅȮŐĸŃŏĪėőĬőĸĵňĝňĺĳŅı
ĪňŗĽŀħėĸƟŀĚĔńĭĨĸŅħŐĶĚĚŅĬ 

1. ŐįĬĔŅĶĭĶŇľŅĶĔŅĶĽŀĬĪňŗĴŋƞĚȮ
ŏĬƟĬĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟŏĝŇĚĶŋĔ 
 
 
2. ĶŅĵĚŅĬįĸĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬ
įĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅ 

 
3. ĔŅĶĪĭĪĺĬŐĸŃĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ
ŒľƟĽŀħėĸƟŀĚĔńĭįĸĚŅĬĔŅĶĺŇěńĵŒľĴƞ
ŒĬĻŅĽĨĶƢĕŀĚĨĬŏŀĚŐĸŃĻŅĽĨĶƢŀŊŗĬĪňŗ
ŏĔňŗĵĺĕƟŀĚĶĺĴĪńŘĚŐĬĺőĬƟĴĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĕŀĚŀĚėƢėĺŅĴĶŌƟŒľĴƞ
ĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢ 

1. ĽƞĚŏĽĶŇĴėĦŅěŅĶĵƢŏĕƟŅĶƞĺĴ
ĮĶŃĝŋĴĽńĴĴĬŅĪŅĚĺŇĝŅĔŅĶĪŅĚħƟŅĬ
ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĕŀĚ
ĔĸŋƞĴŏėĶŊŀĕƞŅĵĴľŅĺŇĪĵŅĸńĵŀĵƞŅĚ
ĨƞŀŏĬŊŗŀĚ 
2. ĽƞĚŏĽĶŇĴėĦŅěŅĶĵƢŏĕƟŅĶƞĺĴĬŜŅȮ
ŏĽĬŀįĸĚŅĬĺŇěńĵ 

1. ŏŀĔĽŅĶĶŅĵĚŅĬįĸĔŅĶĮĶŃĝŋĴȮ
ĽńĴĴĬŅĪŅĚĺŇĝŅĔŅĶŒĬĻŅĽĨĶƢĪňŗ
ŏĔňŗĵĺĕƟŀĚ 
 
 
2. ŏŀĔĽŅĶŏĕƟŅĶƞĺĴĬŜŅŏĽĬŀįĸĚŅĬȮ
ĺŇěńĵĕŀĚėĦŅěŅĶĵƢ 

4. ĔŅĶĭĶŇľŅĶĪĶńıĵŅĔĶĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬ 

1. ĽƞĚŏĽĶŇĴŒľƟėĦŅěŅĶĵƢįĸŇĨŏŀĔȮ
ĽŅĶȮĨŜŅĶŅȮŐĸŃĽŊŗŀĔŅĶŏĶňĵĬĶŌƟ 
2. ěńħľŅĺńĽħŋȮŀŋĮĔĶĦƢȮėĶŋĳńĦĤƢȮ
ľƟŀĚŏĶňĵĬŐĸŃľƟŀĚĮĢŇĭńĨŇĔŅĶĪňŗĴň
ĴŅĨĶģŅĬŒľƟŏľĴŅŃĽĴŏıňĵĚıŀ 
1,ěńħľŅŐľĸƞĚŏĶňĵĬĶŌƟĬŀĔĝńŘĬŏĶňĵĬ
ĪňŗĽŀħėĸƟŀĚĔńĭĔŅĶěńħĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬ 

1. ěŜŅĬĺĬŏŀĔĽŅĶȮĨŜŅĶŅȮŐĸŃĽŊŗŀĔŅĶ
ŏĶňĵĬĶŌƟ 
2. ĴňĽŊŗŀȮĺńĽħŋȮŀŋĮĔĶĦƢȮėĶŋĳńĦĤƢȮľƟŀĚȮ
ŏĶňĵĬȮľƟŀĚĮĢŇĭńĨŇĔŅĶĪňŗĴňĴŅĨĶģŅĬȮ
ŏľĴŅŃĽĴŏıňĵĚıŀ 
1,ȮŐľĸƞĚİƗĔĮĢŇĭńĨŇĚŅĬĳŅėĽĬŅĴȮ
ŐľĸƞĚİƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňıȮŐĸŃ
ŐľĸƞĚĻŉĔļŅħŌĚŅĬĪňŗĽŀħėĸƟŀĚĔńĭ
ĪńĔļŃĪňŗěŜŅŏĮƦĬĕŀĚĬńĔĻŉĔļŅ 

5. ĔŅĶĭĶŇľŅĶĭŋėĸŅĔĶ 1. ĽƞĚŏĽĶŇĴȮıńĥĬŅŀĚėƢėĺŅĴĶŌƟĪŅĚȮ
ĔŅĶĭĶŇľŅĶĔŅĶĻŉĔļŅȮĔŅĶĺŇěńĵȮŐĸŃ
ĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟ 
2. ĽƞĚŏĽĶŇĴĔŅĶıńĥĬŅĪńĔļŃħƟŅĬ
ĺŇĝŅĔŅĶȮŐĸŃĺŇĝŅĝňıĕŀĚėĦŅěŅĶĵƢ 

1. ŏŀĔĽŅĶőėĶĚĔŅĶıńĥĬŅėĦŅěŅĶĵƢ
ĮĶŃěŜŅľĸńĔĽŌĨĶŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
 
2. ĴňĶŅĵĚŅĬįĸĔŅĶŏĕƟŅĶƞĺĴİƗĔŀĭĶĴȮ
ĮĶŃĝŋĴĽńĴĴĬŅĕŀĚėĦŅěŅĶĵƢ 

6. ĔŅĶĽĬńĭĽĬŋĬŐĸŃıńĥĬŅĬńĔĻŉĔļŅ 1. ıńĥĬŅĶŃĭĭĔŅĶŒľƟėŜŅĮĶŉĔļŅ
ĪŅĚĺŇĝŅĔŅĶȮĚŅĬĺŇěńĵȮŐĸŃŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻŐĔƞĬńĔĻŉĔļŅ 
 

1. ěńħĶŃĭĭŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŏıŊŗŀŒľƟ
ėŜŅĮĶŉĔļŅŐĔƞĬńĔĻŉĔļŅ 

2.ȮěńħĨŅĶŅĚŏĺĸŅĔŅĶŒľƟėŜŅĮĶŉĔļŅ
ŐĔƞĬńĔĻŉĔļŅ 

2. ĽƞĚŏĽĶŇĴŒľƟĬńĔĻŉĔļŅĴňĳŅĺŃėĺŅĴ1. ěńħĨńŘĚĝŋĴĬŋĴĕŀĚĬńĔĻŉĔļŅ 
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ŐįĬĔŅĶıńĥĬŅ/ŏĮĸňŗĵĬŐĮĸĚ ĔĸĵŋĪīƢ ľĸńĔģŅĬ/ĨńĺĭƞĚĝňŘ 
ŏĮƦĬįŌƟĬŜŅȮŐĸŃĽŅĴŅĶĩĪŜŅĚŅĬĶƞĺĴȮ
ĔńĭįŌƟŀŊŗĬœħƟ 

2. ĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚ
ĝŋĴĬŋĴ 

7. ĔŅĶŒľƟėĺŅĴĽŜŅėńĠĔńĭėĺŅĴĨƟŀĚȮ
ĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬȮĽńĚėĴȮŐĸŃ
ėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨ 
 

1. ĽŜŅĶĺěėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħȮ
ŐĶĚĚŅĬ 
2. ĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟ
ĭńĦĤŇĨŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

1.ȮĴňĶŅĵĚŅĬĕƟŀĴŌĸėĺŅĴĨƟŀĚĔŅĶĕŀĚ
ĨĸŅħŐĶĚĚŅĬ 
2.ȮĶƟŀĵĸŃėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟ
ĭńĦĤŇĨȮ 
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ľĴĺħĪňŗ 3 ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅ ĔŅĶħŜŅŏĬŇĬĔŅĶ ŐĸŃőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶ 

 
1. ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅ 
    1.1 ĶŃĭĭ 
ȮȮȮȮȮȮȮȮȮȮĶŃĭĭĔŅĶĻŉĔļŅŒĝƟĶŃĭĭĔŅĶĻŉĔļŅŐĭĭĪĺŇĳŅėȮőħĵȮ/ȮĮƖĔŅĶĻŉĔļŅȮŐĭƞĚŀŀĔŏĮƦĬȮ0ȮĳŅė
ĔŅĶĻŉĔļŅȮŐĸŃȮ/ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮĴňĶŃĵŃŏĺĸŅĻŉĔļŅœĴƞĬƟŀĵĔĺƞŅȮ/5ȮĽńĮħŅľƢȮĨŅĴĴŅĨĶģŅĬľĸńĔĽŌĨĶ
ĶŃħńĭŀŋħĴĻŉĔļŅŐĸŃŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮĺƞŅħƟĺĵĔŅĶěńħĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅ
ĨĶňȮı,Ļ, 2555Ȯ&ĳŅėįĬĺĔȮĚ) 
    1.2 ĔŅĶěńħĔŅĶĻŉĔļŅĳŅėķħŌĶƟŀĬ 
ȮȮȮȮȮȮȮȮȮȮĔŜŅľĬħŒľƟĴňĶŃĵŃŏĺĸŅŐĸŃěŜŅĬĺĬľĬƞĺĵĔŇĨŏĪňĵĭŏėňĵĚĔńĬœħƟĔńĭĔŅĶĻŉĔļŅĳŅėĮĔĨŇȮŐĸŃŒĝƟ
ĶŃĵŃŏĺĸŅŏĶňĵĬœĴƞĬƟŀĵĔĺƞŅȮ8 ĽńĮħŅľƢȮĪńŘĚĬňŘŒľƟŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮĺƞŅħƟĺĵĔŅĶěńħ
ĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ, 2555 &ĳŅėįĬĺĔȮĚȮľĴĺħȮ5'ȮľĶŊŀĨŅĴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮ
ĺƞŅħƟĺĵĔŅĶěńħĔŅĶĻŉĔļŅŒĬĳŅėķħŌĶƟŀĬȮı,Ļ,Ȯ2550Ȯ&ĳŅėįĬĺĔȮĢ'ȮŐĸŃĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮ
ĺƞŅħƟĺĵĔŅĶěńħĔŅĶĻŉĔļŅŒĬĳŅėķħŌĶƟŀĬȮ&ĜĭńĭĪňŗȮ2)Ȯı,Ļ,Ȯ2557Ȯ&ĳŅėįĬĺĔȮģ' 
    /,1ȮĔŅĶŏĪňĵĭŏėňĵĚľĬƞĺĵĔŇĨŒĬĶŃĭĭĪĺŇĳŅė 

ŒľƟŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮĺƞŅħƟĺĵĔŅĶěńħĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ, 
2555 &ĳŅėįĬĺĔȮĚȮľĴĺħȮ9' 
 
2. ĔŅĶħŜŅŏĬŇĬĔŅĶľĸńĔĽŌĨĶ 
    2.1 ĺńĬ-ŏĺĸŅŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
ȮȮȮȮȮȮȮȮȮȮĳŅėŏĶňĵĬĪňŗȮ1  ŏħŊŀĬĴŇĩŋĬŅĵĬ ů ĨŋĸŅėĴ 
ȮȮȮȮȮȮȮȮȮȮĳŅėŏĶňĵĬĪňŗȮ2  ŏħŊŀĬıķĻěŇĔŅĵĬ ů ĴňĬŅėĴ 
ȮȮȮȮȮȮȮȮȮȮĳŅėķħŌĶƟŀĬ    ŏħŊŀĬŏĴļŅĵĬȮů ıķļĳŅėĴ 
ȮȮȮȮȮȮȮȮȮȮŐĸŃŒľƟŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵĺƞŅħƟĺĵĔŅĶěńħĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮ 
ı,Ļ,2555 &ĳŅėįĬĺĔȮĚȮľĴĺħȮ5' 
    2.2 ėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅ 
          0,0,/ȮįŌƟŏĕƟŅĻŉĔļŅěŃĨƟŀĚĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĴńīĵĴĻŉĔļŅĨŀĬĮĸŅĵľĶŊŀŏĪňĵĭŏĪƞŅ 
          2,0,0ȮĴňėŋĦĽĴĭńĨŇŀŊŗĬėĶĭĩƟĺĬĨŅĴĮĶŃĔŅĻȮľĶŊŀŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵĺƞŅ
ħƟĺĵĔŅĶěńħĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,Ȯ0333Ȯ&ĳŅėįĬĺĔȮĚȮľĴĺħȮ/' 
          0.2.3 ĔŅĶėńħŏĸŊŀĔįŌƟŏĕƟŅĻŉĔļŅŒľƟŏĮƦĬœĮĨŅĴľĸńĔŏĔĦĤƢȮŐĸŃĮĶŃĔŅĻĕŀĚĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ 
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    2.3 ĮƤĠľŅĕŀĚĬńĔĻŉĔļŅŐĶĔŏĕƟŅ 
          ĬńĔĻŉĔļŅĪňŗĽĴńėĶŏĕƟŅŏĶňĵĬŒĬľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅȮľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ
0337ȮĮĶŃĽĭĮƤĠľŅȮħńĚĶŅĵĸŃŏŀňĵħħńĚĨƞŀœĮĬňŘ 
           2.3.1ȮĴňėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢıŊŘĬģŅĬŐĸŃĪńĔļŃĮĢŇĭńĨŇĔŅĶŀĵŌƞŒĬŏĔĦĤƢĨŗŜŅ 
           2.3.2 ĴňėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚħƟŅĬĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļŀĵŌƞŒĬŏĔĦĤƢĨŗŜŅ 
           2.3.3 ĴňėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚħƟŅĬėĦŇĨĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸŀĵŌƞŒĬŏĔĦĤƢĨŗŜŅ 
           0,1,2ȮĬńĔĻŉĔļŅĵńĚĕŅħĪńĔļŃĔŅĶŒĝƟĝňĺŇĨŒĬĶńŘĺĴľŅĺŇĪĵŅĸńĵȮŏĝƞĬȮĔŅĶŏĕƟŅĝńŘĬŏĶňĵĬȮĔŅĶĺŅĚŐįĬ
ŏĶŊŗŀĚĔŅĶėƞŅŒĝƟěƞŅĵȮŐĸŃĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬ 
 

    2.4 ĔĸĵŋĪīƢŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏıŊŗŀŐĔƟœĕĮƤĠľŅ/ĕƟŀěŜŅĔńħĕŀĚĬńĔĻŉĔļŅŒĬĕƟŀ 2.3 
          ĪŅĚėĦŃĔĶĶĴĔŅĶȮœħƟŐĔƟœĕŐĸŃĮĶńĭĮĶŋĚĮƤĠľŅŒľƟĔńĭĬńĔĻŉĔļŅȮħńĚĶŅĵĸŃŏŀňĵħĨƞŀœĮĬňŘ 
          0,2,/ȮĴňĔŅĶŀĭĶĴĪńĔļŃŏĝŇĚĮĢŇĭńĨŇĔŅĶħƟŅĬĺŇĪĵŅĻŅĽĨĶƢıŊŘĬģŅĬȮŐĸŃŏıŇŗĴıŌĬĪńĔļŃĪŅĚĮĢŇĭńĨŇĔŅĶ
ŒľƟĔńĭĬńĔĻŉĔļŅŐĶĔŏĕƟŅȮŀňĔĪńŘĚœħƟěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŏıŊŗŀŏıŇŗĴıŌĬĪńĔļŃĪŅĚĮĢŇĭńĨŇĔŅĶħƟŅĬĺŇĪĵŅĻŅĽĨĶƢ
ŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
           0,2,0ȮĴňĔŅĶŀĭĶĴŏĝŇĚĮĢŇĭńĨŇĔŅĶĪŅĚħƟŅĬĔŅĶŒĝƟĪńĔļŃĪŅĚĳŅļŅŏıŊŗŀĔŅĶĽŊŗŀĽŅĶȮŐĸŃĴŀĭľĴŅĵ
ŒľƟŀŅěŅĶĵƢįŌƟĽŀĬŏĬƟĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗŒľƟĬńĔĻŉĔļŅœħƟŏıŇŗĴıŌĬĪńĔļŃĪŅĚĳŅļŅȮőħĵŏĜıŅŃ
ĳŅļŅŀńĚĔķļĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĻŅĽĨĶƢĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıŒĬĝńŘĬŏĶňĵĬ 
           0,2,1ȮĴňĔŅĶŀĭĶĴŏĝŇĚĮĢŇĭńĨŇĔŅĶĪŅĚħƟŅĬėĦŇĨĻŅĽĨĶƢȮŐĸŃĴŀĭľĴŅĵŒľƟŀŅěŅĶĵƢĨŇħĨŅĴĔŅĶŏĶňĵĬ
ŒĬĶŅĵĺŇĝŅŐĔĬȮœħƟŐĔƞȮĺŇĝŅŐėĸėŌĸńĽȮĺƞŅĴňėĺŅĴŏĕƟŅŒěĴŅĔĬƟŀĵŏıňĵĚŒħȮŀňĔĪńŘĚĪŅĚėĦŃłȮœħƟěńħőėĶĚĔŅĶıňŗ
ĝƞĺĵĬƟŀĚȮŏıŊŗŀĨŇĺŏĬŊŘŀľŅŒĬĶŅĵĺŇĝŅŐėĸėŌĸńĽĔƞŀĬĽŀĭĔĸŅĚĳŅėŐĸŃĮĸŅĵĳŅėȮ 
           0,2,2ȮĴňĔŅĶŀĭĶĴŏĝŇĚĮĢŇĭńĨŇĔŅĶĪŅĚħƟŅĬŏĪėőĬőĸĵňħŇěŇĪńĸȮŏıŊŗŀŏıŇŗĴıŌĬėĺŅĴĶŌƟŒĬĪńĬĽĴńĵ 
           0,2,3ȮĴňĔŅĶěńħőėĶĚĔŅĶĮģĴĬŇŏĪĻĬńĔĻŉĔļŅŒľƟĔńĭĬńĔĻŉĔļŅŐĶĔŏĕƟŅȮőħĵĴňĔŅĶŐĬŃĬŜŅĪńĔļŃĔŅĶŒĝƟ
ĝňĺŇĨȮĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬȮĔŅĶŏĶňĵĬŒĬĶŅĵĺŇĝŅĨƞŅĚŕȮĶĺĴĪńŘĚĪńĔļŃŀŊŗĬŕȮŒľƟĔńĭĬńĔĻŉĔļŅȮŐĸŃĴŀĭľĴŅĵŒľƟ
ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅœħƟĨŇħĨŅĴŀĵƞŅĚŒĔĸƟĝŇħȮĽŅĴŅĶĩĮĶŉĔļŅĔńĭŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮľĶŊŀĮĶŃīŅĬėĦŃĔĶĶĴĔŅĶ
įŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶœħƟľĸŅĵĝƞŀĚĪŅĚȮŏĝƞĬȮŏĲĽĭŋƠėȮœĸĬƢȮľĶŊŀŏĕƟŅıĭœħƟőħĵĨĶĚ 
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    2.5 ŐįĬĔŅĶĶńĭĬńĔĻŉĔļŅŐĸŃįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃĵŃ 5 ĮƖ 
 

 
ěŜŅĬĺĬĬńĔĻŉĔļŅ 

ěŜŅĬĺĬĬńĔĻŉĔļŅŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 
2562 2563 2564 2565 2566 

ĝńŘĬĮƖĪňŗȮ1 40 40 40 40 40 
ĝńŘĬĮƖĪňŗȮ2 - 40 40 40 40 
ĝńŘĬĮƖĪňŗȮ3 - - 40 40 40 
ĝńŘĬĮƖĪňŗȮ4 - - - 40 40 
ĶĺĴ 40 80 120 160 160 

ėŅħĺƞŅěŃěĭĔŅĶĻŉĔļŅ - - - 40 40 
 

    2.6 ĚĭĮĶŃĴŅĦĨŅĴŐįĬ 
          2.6.1 ĚĭĮĶŃĴŅĦĶŅĵĶńĭȮ(ľĬƞĺĵȮ-ȮĭŅĪ) 

ĶŅĵĸŃŏŀňĵħĶŅĵĶńĭ 
ĮƖĚĭĮĶŃĴŅĦ 

2562 2563 2564 2565 2566 
ėƞŅĭŜŅĶŋĚĔŅĶĻŉĔļŅŐĸŃ 
ėƞŅĸĚĪŃŏĭňĵĬ 

760,000 1,520,000 2,280,000 3,040,000 3,040,000 

ŏĚŇĬŀŋħľĬŋĬěŅĔĶńģĭŅĸ 120,000 240,000 360,000 480,000 480,000 
ĶĺĴĶŅĵĶńĭ 680,000 1,760,000 2,640,000 3,520,000 3,520,000 
 

          2.6.2ȮĚĭĮĶŃĴŅĦĶŅĵěƞŅĵȮ(ľĬƞĺĵȮ-ȮĭŅĪ) 

ĶŅĵĸŃŏŀňĵħĶŅĵĶńĭ 
ĮƖĚĭĮĶŃĴŅĦ 

2562 2563 2564 2565 2566 
Ĕ,ȮĚĭħŜŅŏĬŇĬĔŅĶ  
 1. ėƞŅŒĝƟěƞŅĵĭŋėĸŅĔĶ 2,388,000 2,411,880 2,435,999 2,460,358 2,484,962 
 2. ėƞŅŒĝƟěƞŅĵħŜŅŏĬŇĬĔŅĶ 45,271 90,542 135,813 181,085 181,085 
 3. ĶŅĵěƞŅĵĶŃħńĭĴľŅĺŇĪĵŅĸńĵ     
ĶĺĴ (Ĕ) 2,433,271 2,502,422 2,571,812 2,641,443 2,666,047 
ĕ. ĚĭĸĚĪŋĬ  
ėƞŅėĶŋĳńĦĤƢ 300,000 400,000 500,000 600,000 700,000 
ĶĺĴ (Ĕ) + (ĕ) 2,733,271 2,902,422 3,071,812 3,241,443 3,366,047 
ěŜŅĬĺĬĬńĔĻŉĔļŅ 40 80 120 160 160 
ėƞŅŒĝƟěƞŅĵĨƞŀľńĺĬńĔĻŉĔļŅ 27,348 
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    2.7 ĶŃĭĭĔŅĶĻŉĔļŅ 
RȮŐĭĭĝńŘĬŏĶňĵĬ 
ÃȮŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀĽŇŗĚıŇĴıƢŏĮƦĬľĸńĔ 
ÃȮŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀŐıĶƞĳŅıŐĸŃŏĽňĵĚŏĮƦĬľĸńĔ 
ÃȮŐĭĭĪŅĚœĔĸŀŇŏĸėĪĶŀĬŇĔĽƢŏĮƦĬĽŊŗŀľĸńĔȮ(E-learning) 
ÃȮŐĭĭĪŅĚœĔĸŀŇĬŏĨŀĶƢŏĬŖĨ 
ÃȮŀŊŗĬŕȮ&ĶŃĭŋ' 

         ĪńŘĚĬňŘŒľƟŏĮƦĬŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮĺƞŅħƟĺĵĔŅĶěńħĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶň 
ı,Ļ,Ȯ2553 
 

    2.8 ĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨĶŅĵĺŇĝŅŐĸŃĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬĕƟŅĴĽĩŅĭńĬŀŋħĴĻŉĔļŅ 
          ĶŅĵĺŇĝŅŐĸŃĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬĕƟŅĴĽĩŅĭńĬŀŋħĴĻŉĔļŅĬńĔĻŉĔļŅĪňŗŏėĵĻŉĔļŅŒĬĽĩŅĭńĬŀŋħĴĻŉĔļŅ
ŀŊŗĬĴŅĔƞŀĬȮŏĴŊŗŀŏĕƟŅĻŉĔļŅŒĬľĸńĔĽŌĨĶĬňŘĽŅĴŅĶĩŏĪňĵĭőŀĬľĬƞĺĵĔŇĨœħƟȮĪńŘĚĬňŘŒľƟŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭ
ĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮĺƞŅħƟĺĵĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬȮı,Ļ,Ȯ2552ȮŐĸŃĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢ
ŏĸĵȮĺƞŅħƟĺĵĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬȮ&ĜĭńĭĪňŗȮ0'Ȯı,Ļ,Ȯ2556 (ĳŅėįĬĺĔȮĜ) 
 

3. ľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬ 
    3.1 ľĸńĔĽŌĨĶ 
          3.1.1 ěŜŅĬĺĬľĬƞĺĵĔŇĨȮĶĺĴĨĸŀħľĸńĔĽŌĨĶœĴƞĬƟŀĵĔĺƞŅȮ107ȮľĬƞĺĵĔŇĨ 
          3.1.2 őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ ŐĭƞĚŏĮƦĬľĴĺħĺŇĝŅĪňŗĽŀħėĸƟŀĚĔńĭĪňŗĔŜŅľĬħœĺƟŒĬŏĔĦĤƢĴŅĨĶģŅĬ
ľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶňȮı.Ļ. 2558 ĨŅĴĮĶŃĔŅĻĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶ ħńĚĬňŘ 
 

ĶŅĵĔŅĶ ŏĔĦĤƢĴŅĨĶģŅĬȮ őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ 
Ĕ,ȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ œĴƞĬƟŀĵĔĺƞŅȮ30 ľĬƞĺĵĔŇĨ 30 ľĬƞĺĵĔŇĨ 
    1) ĔĸŋƞĴĺŇĝŅĳŅļŅŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ  10 ľĬƞĺĵĔŇĨ 
    2) ĔĸŋƞĴĺŇĝŅĴĬŋļĵĻŅĽĨĶƢ  6 ľĬƞĺĵĔŇĨ 
ȮȮȮȮ3) ĔĸŋƞĴĺŇĝŅĽńĚėĴĻŅĽĨĶƢ  6 ľĬƞĺĵĔŇĨ 
    4) ĔĸŋƞĴĺŇĝŅėĦŇĨĻŅĽĨĶƢȮĺŇĪĵŅĻŅĽĨĶƢ
ŐĸŃŏĪėőĬőĸĵň 

 8 ľĬƞĺĵĔŇĨ 

ĕ,ȮľĴĺħĺŇĝŅŏĜıŅŃ œĴƞĬƟŀĵĔĺƞŅȮ72 ľĬƞĺĵĔŇĨ œĴƞĬƟŀĵĔĺƞŅȮ93ȮľĬƞĺĵĔŇĨ 
    1) ĔĸŋƞĴĺŇĝŅŐĔĬ  2. ľĬƞĺĵĔŇĨ 

2) ĔĸŋƞĴĺŇĝŅŏŀĔĭńĚėńĭ  42 ľĬƞĺĵĔŇĨ 
    3) ĔĸŋƞĴĺŇĝŅŏŀĔŏĸŊŀĔ  œĴƞĬƟŀĵĔĺƞŅȮ24 ľĬƞĺĵĔŇĨ 
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ĶŅĵĔŅĶ ŏĔĦĤƢĴŅĨĶģŅĬȮ őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ 
        3.1) ĔĸŋƞĴĺŇĝŅĝňĺĺŇĪĵŅ 
        3.2) ĔĸŋƞĴĺŇĝŅěŋĸĝňĺĺŇĪĵŅŐĸŃ
ŏĪėőĬőĸĵňĝňĺĳŅı 

12 ľĬƞĺĵĔŇĨ 
12 ľĬƞĺĵĔŇĨ 

    4) ĔĸŋƞĴĺŇĝŅİƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňı/ȮȮ
ĽľĔŇěĻŉĔļŅ 

 5ȮľĬƞĺĵĔŇĨ 

ė,ȮľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň œĴƞĬƟŀĵĔĺƞŅȮ6 ľĬƞĺĵĔŇĨ œĴƞĬƟŀĵĔĺƞŅȮ6 ľĬƞĺĵĔŇĨ 
ĶĺĴ œĴƞĬƟŀĵĔĺƞŅȮ100 ľĬƞĺĵĔŇĨ œĴƞĬƟŀĵĔĺƞŅȮ107 ľĬƞĺĵĔŇĨ 

           
          3.1.3 ĶŅĵĺŇĝŅ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1. ĶŃĭĭĶľńĽĺŇĝŅĵŉħıŊŘĬģŅĬĕŀĚĶŃĭĭŏħŇĴ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ2. ĔŅĶěńħľĴĺħĺŇĝŅȮľĴŌƞĺŇĝŅȮĵŉħĶŃĭĭĔŅĶěńħľĴĺħľĴŌƞĕŀĚĺŇĝŅȮISCED (International 
Standard Classification Education) ŏĮƦĬŐĬĺĪŅĚ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3. ĔŅĶěńħľĴĺħĺŇĝŅŐĸŃľĴŌƞĺŇĝŅȮĵŉħľĸńĔȮ3 ĮĶŃĔŅĶėŊŀ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3.1 ĵŉħĽŅĶŃĽŜŅėńĠĕŀĚėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3.2 ĵŉħģŅĬĔŜŅŏĬŇħĕŀĚĶŅĵĺŇĝŅ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3.3 ŀŅĻńĵįŌƟŏĝňŗĵĺĝŅĠ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ4. ĶľńĽĺŇĝŅȮĮĶŃĔŀĭħƟĺĵĨńĺŏĸĕȮ7 ĨńĺȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĸĕȮ3 ĨńĺŐĶĔȮȮȮȮŏĮƦĬľĴĺħĺŇĝŅŐĸŃľĴŌƞĺŇĝŅ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĸĕĨńĺĪňŗȮ4ȮȮȮȮȮȮȮȮĭƞĚĭŀĔĩŉĚĶŃħńĭėĺŅĴĵŅĔĚƞŅĵľĶŊŀĝńŘĬĮƖ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĸĕĨńĺĪňŗȮ5ȮȮȮȮȮȮȮȮĭƞĚĭŀĔĩŉĚĸńĔļĦŃŏĬŊŘŀľŅĺŇĝŅ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĸĕĨńĺĪňŗ 6,Ȯ7 ȮȮȮȮĭƞĚĭŀĔĩŉĚĸŜŅħńĭĔƞŀĬľĸńĚĕŀĚĺŇĝŅ 
 

 
 
 
 
 
 
 
                

               
 

1 2 3 4 5 6 7 

ĸŜŅħńĭĔƞŀĬľĸńĚ 

ĸńĔļĦŃŏĬŊŘŀľŅ 

ĶŃħńĭėĺŅĴĵŅĔĚƞŅĵȮľĶŊŀĝńŘĬĮƖ 

ľĴĺħĺŇĝŅŐĸŃľĴŌƞĺŇĝŅ 
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               ľĴŌƞĺŇĝŅĝňĺĺŇĪĵŅȮ&2.1' 
               őħĵĔŜŅľĬħėĺŅĴľĴŅĵĕŀĚĨńĺŏĸĕĨŅĴĸńĔļĦŃŏĬŊŘŀľŅ/ĔĸŋƞĴĵƞŀĵĕŀĚĽŅĕŅĺŇĝŅȮħńĚĬňŘȮ 

0  ľĴŅĵĩŉĚȮĺŇĝŅıŊŘĬģŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 
1  ľĴŅĵĩŉĚȮıķĔļĻŅĽĨĶƢ 
2 ľĴŅĵĩŉĚȮĽńĨĺĺŇĪĵŅ 
3  ľĴŅĵĩŉĚȮĬŇŏĺĻĺŇĪĵŅ/ėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅı 
4  ľĴŅĵĩŉĚȮıńĬīŋĻŅĽĨĶƢ 
5  ľĴŅĵĩŉĚȮěŋĸĝňĺĺŇĪĵŅ/ŏĪėőĬőĸĵňĝňĺĳŅı 
6 ľĴŅĵĩŉĚȮŏėĶŊŗŀĚĴŊŀ-ŏĪėĬŇėĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 

7  ľĴŅĵĩŉĚȮĽńĴĴĬŅ-őėĶĚĔŅĶĺŇěńĵ/ĬĺńĨĔĶĶĴĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 
8  ľĴŅĵĩŉĚȮĔŅĶİƗĔĮĢŇĭńĨŇĚŅĬ-İƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňı-ĽľĔŇěĻŉĔļŅ 
 

               Ĕ,ȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ               30 ľĬƞĺĵĔŇĨ 
                       /,ȮĔĸŋƞĴĳŅļŅŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ     10ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/,/ȮĺŇĝŅĭńĚėńĭȮĭńĚėńĭŏĶňĵĬ       6 ľĬƞĺĵĔŇĨȮ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
0001101 ĳŅļŅœĪĵŏıŊŗŀĔŅĶĽŊŗŀĽŅĶȮ 

&Thai for Communication' 
0&0-.-2' 

...//.0 ĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶȮ 
&English for Communication' 

0&0-.-2' 

...//.4 ĔŅĶĲƤĚ-ıŌħȮĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 
&Listening and Speaking English for Daily Life Communication' 

0&0-.-2' 

 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1.2 ĺŇĝŅŏĸŊŀĔȮŏĸŊŀĔŏĶňĵĬěŅĔĶŅĵĺŇĝŅĨƞŀœĮĬňŘ   ȮȮ4ȮľĬƞĺĵĔŇĨ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
0001103 ĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶĻŉĔļŅėƟĬėĺƟŅȮ 

(Information Searching for Study) 

0&0-.-2' 

0001105 ĔŅĶŀƞŅĬ-ŏĕňĵĬĳŅļŅŀńĚĔķļȮŏıŊŗŀĔŅĶĽŊŗŀĽŅĶŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 
&Reading and Writing English for Daily Life Communication' 

0&0-.-2' 
 

0001106 ĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĺńĥĬīĶĶĴ 
&English for Cultural Communication' 

0&0-.-2' 
 

0001107 ĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶŒĬĚŅĬŀŅĝňı 
&English for Communication in the Workplace' 

0&0-.-2' 
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ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
...//.6 ĳŅļŅěňĬŏıŊŗŀĔŅĶĽŊŗŀĽŅĶŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 

&Chinese for Daily Life Communication' 
  

0&0-.-2' 

                       2. ĔĸŋƞĴĺŇĝŅĴĬŋļĵĻŅĽĨĶƢȮŏĸŊŀĔŏĶňĵĬěŅĔĶŅĵĺŇĝŅĨƞŀœĮĬňŘ    6 ľĬƞĺĵĔŇĨ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
...0/./ ıĶŃıŋĪīĻŅĽĬŅŏıŊŗŀĔŅĶıńĥĬŅȮ 

&Buddhism for Development' 
0&0-.-2' 

...0/.0 ěŇĨĺŇĪĵŅŏıŊŗŀĔŅĶıńĥĬŅĨĬȮ 
&Psychology for SelfȮDevelopment) 

0&0-.-2' 

...0/.1 
 

ĽŋĬĪĶňĵĳŅıĕŀĚħĬĨĶňĔńĭĝňĺŇĨȮ 
&Music and Life Appreciation' 

0&0-.-2' 

...0/.2 ĻŇĸĮŃŐĸŃĔŅĶŀŀĔŐĭĭȮ 
&Arts and Design' 

0&0-.-2' 
 

...0/.3 ĽŋĬĪĶňĵĳŅıĔŅĶŐĽħĚȮ 
&Art Performance Appreciation' 

0&0-.-2' 

...0/.4 ĽĴŅīŇŏıŊŗŀıńĥĬŅĝňĺŇĨ 
&Meditation for Life Development'  

0&0-.-2' 

 

                       3. ĔĸŋƞĴĺŇĝŅĽńĚėĴĻŅĽĨĶƢ      ȮȮ6 ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1.1 ĺŇĝŅĭńĚėńĭȮĭńĚėńĭŏĶňĵĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ0ȮľĬƞĺĵĔŇĨȮ 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
0003107 ėĺŅĴŏĮƦĬıĸŏĴŊŀĚĪňŗħň 

(Smart Citizenship)  
0&0-.-2' 

 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1.2 ĺŇĝŅŏĸŊŀĔȮŏĸŊŀĔŏĶňĵĬěŅĔĶŅĵĺŇĝŅĨƞŀœĮĬňŘȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 4ȮľĬƞĺĵĔŇĨ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
...1/./ ĶŃĭĭĽńĚėĴœĪĵȮ 

&Thai Society System' 
0&0-.-2' 

...1/.0 ĶŃĭĭĽńĚėĴőĸĔȮ 
&Global Society System' 

0&0-.-2' 

...1/.1 īŋĶĔŇěĔńĭĝňĺŇĨĮĶŃěŜŅĺńĬȮ 
&Business and Daily Life' 

0&0-.-2' 
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ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
...1/.2 œĪŏĸĵĻŉĔļŅȮ 

&Loei Study' 
0&0-.-2' 

0003105 ĮĶŃŏĪĻœĪĵĔńĭĮĶŃĝŅėĴŀŅŏĞňĵĬȮ 
&Thailand and ASEAN Community'ȮȮȮȮȮ 

0&0-0-2' 

0003106 ŏĻĶļģĔŇěŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮ 
&Economy in Daily Life'ȮȮȮ 

0&0-0-2' 

...1/.6 ĔġľĴŅĵŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ   
(Law in Daily Life)Ȯ 
 

0&0-0-2' 

                       4. ĔĸŋƞĴĺŇĝŅėĦŇĨĻŅĽĨĶƢȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĸŊŀĔŏĶňĵĬěŅĔĶŅĵĺŇĝŅĨƞŀœĮĬňŘȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ    8 ľĬƞĺĵĔŇĨ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
...2/./ ĔŅĶėŇħŐĸŃĔŅĶĨńħĽŇĬŒěȮ 

&Thinking and Decision Making' 
0&0-.-2' 

...2/.0 ŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢĽŜŅľĶńĭĝňĺŇĨĮĶŃěŜŅĺńĬ 
&Computer Technology for Daily-Life'  

0&0-.-2' 

...2/.1 ĔŅĶŀŀĔĔŜŅĸńĚĔŅĵŏıŊŗŀĽŋĕĳŅıȮ 
&Exercise for Health' 

0&0-.-2' 

...2/.2 ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŏıŊŗŀėŋĦĳŅıĝňĺŇĨ 
&Science and Technology for Quality of Life' 

0&0-.-2' 
 

...2/.3 ĺŇĪĵŅĻŅĽĨĶƢŏıŊŗŀĽŋĕĳŅı 
&Science for Health' 

0&0-.-2' 

0004106 ĝňĺŇĨĔńĭĽŇŗĚŐĺħĸƟŀĴȮ 
&Life and Environment' 

0&0-.-2' 

...2/.5 ŏĪėĬŇėĔŅĶĭŜŅĶŋĚĶńĔļŅŏėĶŊŗŀĚŒĝƟŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
&Household Appliances Maintenance Techniques' 

0&0-.-2' 

0004108 ĔŅĶĮĸŌĔıŊĝŐĸŃŏĸňŘĵĚĽńĨĺƢŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 
 (Raising Crops and Animals in Daily Life) 

0&0-.-2' 
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               ĕ,ȮľĴĺħĺŇĝŅŏĜıŅŃȮȮȮ          œĴƞĬƟŀĵĔĺƞŅȮ73ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1,ȮĔĸŋƞĴĺŇĝŅŐĔĬ ĭńĚėńĭŏĶňĵĬ     20 ľĬƞĺĵĔŇĨ 

ȮĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ȮľĬƞĺĵĔŇĨ 
4011..4 
 

ĲƕĽŇĔĽƢıŊŘĬģŅĬ 
&Fundamental Physics' 

 3(2-2-5) 
 

2.0/../ 
 

ŏėĴňĪńŗĺœĮȮ1   
(General Chemistry 1)  

 3(3-0-6) 
 

2.0/..0 
 

ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ1   
(General Chemistry Laboratory 1)  

 1(0-2-1) 
 

4021..1 ŏėĴňĪńŗĺœĮȮ2 
&General Chemistry 2' 

 3(2-2-5) 

403100/ ĝňĺĺŇĪĵŅĪńŗĺœĮȮ1 
(General Biology 1) 

 3(3-0-6) 

4031000 ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅĪńŗĺœĮ 1  
(General Biology Laboratory 1) 

 1(0-2-1) 

4031001 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ0Ȯ 
&General Biology 0' 

 3(2-2-5) 

4091..4 ėĦŇĨĻŅĽĨĶƢĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢ 
(Mathematics for Science) 

 3&3-0-6' 

 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ2,ȮĔĸŋƞĴĺŇĝŅŏŀĔĭńĚėńĭ ĭńĚėńĭŏĶňĵĬ              Ȯ22ȮľĬƞĺĵĔŇĨ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
403150/ ěŋĸĝňĺĺŇĪĵŅ 

(Microbiology) 
2(2-0-4) 

4031502 ĮĢŇĭńĨŇĔŅĶěŋĸĝňĺĺŇĪĵŅ 
(Microbiology Laboratory) 

1(0-2-1) 
 

2.10..2 ŏėĴňŀŇĬĪĶňĵƢĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 
(Organic Chemistry for Biological Science) 

0&2-.-4' 

2.10..3 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 
(Organic Chemistry for Biological Science Laboratory) 

1(0-2-1) 
 

2.10..4 ŏėĴňĺŇŏėĶŅŃľƢĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 
(Analytical Chemistry for Biological Science) 

0&0-.-2' 
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ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
2.10..5 ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 

(Analytical ChemistryȮfor Biological Science Laboratory) 
1(0-2-1) 
 

2.13..6 ĝňĺŏėĴňĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 
(Biochemistry for Biological Science) 

0&2-.-4' 

2.13..7 ĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 
(Biochemistry for Biological Science Laboratory) 

1(0-2-1) 
 

4030/./ ĝňĺĺŇĪĵŅĕŀĚıŊĝ 
(Plant Biology) 

1(2-2-5' 

2.10201 ĝňĺĺŇĪĵŅĕŀĚĽńĨĺƢ 
&Animal Biology' 

1(2-2-5' 

2.10301 ĬŇŏĺĻĺŇĪĵŅŐĸŃĝňĺĺŇĪĵŅĔŅĶŀĬŋĶńĔļƢ 
(Ecology and Conservation Biology) 

2(2-0-4) 

2.10302 ĮĢŇĭńĨŇĔŅĶĬŇŏĺĻĺŇĪĵŅŐĸŃĝňĺĺŇĪĵŅĔŅĶŀĬŋĶńĔļƢ 
(Ecology and Conservation Biology Laboratory) 

1(0-0-1) 

2.10401 ıńĬīŋĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňħňŏŀŖĬŏŀ 
(Genetics and DNA Technology) 

1(2-2-5' 

4032505 ěŋĸĝňĺĺŇĪĵŅĪŅĚŀŅľŅĶ 
(Food Microbiology) 

1(2-2-5' 

40315/1 ŏĪėőĬőĸĵňĝňĺĳŅı 
&Biotechnology' 

1(2-2-5' 

4033601 ŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 
 (Instrument in Biological Science' 

2(0-4-2) 

4033701 ĝňĺĽĩŇĨŇŐĸŃĔŅĶĺŅĚŐįĬĔŅĶĪħĸŀĚ 
(Biostatistics and Experimental Design) 

3(3-0-6) 

40337.2 
 

ĽńĴĴĬŅĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮ 
(Seminar in Biological Science) 

1(0-2-1) 
 

40337.3 őėĶĚĔŅĶĺŇěńĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮ/ 
(Research Project in Biological Science 1) 

1(0-2-1) 
 

40347.4 őėĶĚĔŅĶĺŇěńĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮ0 
(Research Project in Biological Science 2) 

2(0-4-2) 
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ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
4034705 
 

ĔŅĶĽĶƟŅĚĽĶĶėƢŐĸŃıńĥĬŅĬĺńĨĔĶĶĴĪŅĚĝňĺĳŅı 
(Creativity and Development in Biological Innovation) 

2&1-2-3' 

403180/ İƗĔĮĢŇĭńĨŇĚŅĬĳŅėĽĬŅĴĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 
(Fieldwork in Biological Science) 

Ȯ/&90' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
                 3.ȮĔĸŋƞĴĺŇĝŅŏŀĔŏĸŊŀĔȮŏĸŊŀĔŏĶňĵĬěŅĔĶŅĵĺŇĝŅĨƞŀœĮĬňŘȮœĴƞĬƟŀĵĔĺƞŅ        ȮȮ02 ľĬƞĺĵĔŇĨ 
                     3.1 ĔĸŋƞĴĺŇĝŅĝňĺĺŇĪĵŅȮŏĸŊŀĔŏĶňĵĬěŅĔĶŅĵĺŇĝŅĨƞŀœĮĬňŘȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  12 ľĬƞĺĵĔŇĨ 
  ȮȮȮȮȮȮ3.1.1 ĔĸŋƞĴĺŇĝŅĵƞŀĵĪŅĚıķĔļĻŅĽĨĶƢ   
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĸŊŀĔŏĶňĵĬěŅĔĶŅĵĺŇĝŅĨƞŀœĮĬňŘ       3 ľĬƞĺĵĔŇĨ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
4032102 ıŊĝĽĴŋĬœıĶŐĸŃįĸŇĨĳńĦĤƢ 

(Herbs and Products) 
Ȯ1(2-2-5' 

4032103 ıŊĝŏĻĶļģĔŇě 
&Economic Plant' 

Ȯ1(2-2-5' 

4033104 ıŊĝĺĚĻƢĕŇĚŐĸŃĔŅĶŒĝƟĮĶŃőĵĝĬƢ 
&Zingiberaceae and Utilization' 

Ȯ1(2-2-5' 

4033105 ĕƟŅĺŐĸŃįĸŇĨĳńĦĤƢěŅĔĕƟŅĺ 
&Rice and Rice Products' 

Ȯ1(2-2-5' 

  

     3.1.2 ĔĸŋƞĴĺŇĝŅĵƞŀĵĪŅĚĽńĨĺĺŇĪĵŅȮ 
 

 ȮȮȮȮȮȮȮȮȮȮȮȮŏĸŊŀĔŏĶňĵĬěŅĔĶŅĵĺŇĝŅĨƞŀœĮĬňŘ Ȯ 3 ľĬƞĺĵĔŇĨ 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ȮȮľĬƞĺĵĔŇĨ 
4033202 ŐĴĸĚĪňŗŏĮƦĬĮĶŃőĵĝĬƢŒĬīĶĶĴĝŅĨŇ 

(Natural of Beneficial Insect) 
ȮȮ1(2-2-5' 

4033203 ĴŀĸĸńĽĔƢĪňŗŏĮƦĬĮĶŃőĵĝĬƢŒĬīĶĶĴĝŅĨŇ 
(Natural of Beneficial Mollusk) 

ȮȮ1(2-2-5' 

4033303 ėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıĕŀĚĽńĨĺƢ 
(Biodiversity of Animals) 
 
 
 
 
 

ȮȮ1(2-2-5' 
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      3.1.3 ĔĸŋƞĴĺŇĝŅĵƞŀĵĪŅĚıńĬīŋĻŅĽĨĶƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮŏĸŊŀĔŏĶňĵĬěŅĔĶŅĵĺŇĝŅĨƞŀœĮĬňŘȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

 
3 ľĬƞĺĵĔŇĨ 

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ȮȮľĬƞĺĵĔŇĨ 
4033402 ıńĬīŋĻŅĽĨĶƢĔńĭĽńĚėĴ     

&Genetics and Society' 
ȮȮ1(1-.-4' 

4033403 ıńĬīŋĻŅĽĨĶƢıŊĝ     
&Plant Genetics' 

ȮȮ1(2-2-5' 

4033404 ŀĬŋĔĶĴĺŇīŅĬŏĝŇĚőĴŏĸĔŋĸŏĭŊŘŀĚĨƟĬ     Ȯ 
(Elementary Molecular Systematics)    
 

ȮȮ1(2-2-5' 

      3.1.4 ĔĸŋƞĴĺŇĝŅĵƞŀĵĪŅĚĝňĺĺŇĪĵŅĪńŗĺœĮ  
 ȮȮȮȮȮȮȮȮȮȮȮȮȮŏĸŊŀĔŏĶňĵĬěŅĔĶŅĵĺŇĝŅĨƞŀœĮĬňŘ 3 ľĬƞĺĵĔŇĨ 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ȮȮľĬƞĺĵĔŇĨ 
2.11602 ĔŅĶĺŅħĳŅıŐĸŃĔŅĶĩƞŅĵĳŅıĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 

&Drawing and Photography in Biological Science' 
ȮȮ1(2-2-5' 

2.11603 ŏĪėĬŇėĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮ 
(Technique in Biological Science) 

ȮȮ1(2-2-5' 

2.11604 ŏĪėĬŇėŏĬŊŘŀŏĵŊŗŀĽńĨĺƢŐĸŃĔŅĶĪŜŅĽœĸħƢĩŅĺĶȮ 
(Animal Histology Technique and Permanent Slide) 

ȮȮ1(2-2-5' 

                    

                    3.2 ĔĸŋƞĴĺŇĝŅěŋĸĝňĺĺŇĪĵŅȮŐĸŃŏĪėőĬőĸĵňĝňĺĳŅı 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĸŊŀĔŏĶňĵĬěŅĔĶŅĵĺŇĝŅĨƞŀœĮĬňŘ    ȮȮȮȮ/0 ľĬƞĺĵĔŇĨ 
       3.2.1 ĔĸŋƞĴĺŇĝŅĵƞŀĵĪŅĚěŋĸĝňĺĺŇĪĵŅ  
 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĸŊŀĔŏĶňĵĬěŅĔĶŅĵĺŇĝŅĨƞŀœĮĬňŘ 6 ľĬƞĺĵĔŇĨ 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ȮȮľĬƞĺĵĔŇĨ 

4032501 ěŋĸŇĬĪĶňĵƢŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 
(Microorganisms in Daily Life) 

ȮȮ1(2-2-5' 

4032502 ŏľŖħŐĸŃįĸŇĨĳńĦĤƢěŅĔŏľŖħ 
(Mushroom and Mushroom Products) 

ȮȮ1(2-2-5' 

4033507 ěŋĸĝňĺĺŇĪĵŅĬŘŜŅĬĴŐĸŃįĸŇĨĳńĦĤƢĬĴȮȮ 
&Dairy and Dairy Products Microbiology' 

ȮȮ1(2-2-5' 

4033508 ěŋĸĝňĺĺŇĪĵŅĽŇŗĚŐĺħĸƟŀĴ 
(Environmental Microbiology) 

ȮȮ1(2-2-5' 
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ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ȮȮľĬƞĺĵĔŇĨ 
4033509 ěŋĸĝňĺĺŇĪĵŅĽŋĕŅĳŇĭŅĸŀŅľŅĶȮȮȮȮȮȮ 

&Food Sanitation Microbiology'Ȯ 
ȮȮ1(2-2-5' 

4033510 ěŋĸĝňĺĺŇĪĵŅŏėĶŊŗŀĚĽŜŅŀŅĚ 
(Cosmetic Microbiology) 
 

ȮȮ1(2-2-5' 

        3.2.2 ĔĸŋƞĴĺŇĝŅĵƞŀĵĪŅĚŏĪėőĬőĸĵňĝňĺĳŅı  
 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĸŊŀĔŏĶňĵĬěŅĔĶŅĵĺŇĝŅĨƞŀœĮĬňŘ 6 ľĬƞĺĵĔŇĨ 
ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ȮȮľĬƞĺĵĔŇĨ 
4032506 ŏĪėőĬőĸĵňĝňĺĳŅıŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ   

&Biotechnology in Daily Life' 
ȮȮ1(2-2-5' 

4033512 ŏĪėőĬőĸĵňĝňĺĳŅıĔńĭŀŅľŅĶŏıŊŗŀĽŋĕĳŅı 
(Biotechnology in Functional Food) 

ȮȮ1(2-2-5' 

4033513 ĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀıŊĝ 
(Plant Tissue Culture) 

ȮȮ1(2-2-5' 

4033514 ĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀœĴƟħŀĔœĴƟĮĶŃħńĭ 
(Tissue Culture of Ornamental Plant) 

ȮȮ1(2-2-5' 

4033515 ŏĪėőĬőĸĵňĝňĺĳŅıĔńĭĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔĪĶńıĵŅĔĶĝňĺĳŅı  
(Biotechnology in Utilization of Biological Resource)   

ȮȮ1(2-2-5' 

4033516 ŏĪėőĬőĸĵňĝňĺĳŅıĔńĭĔŅĶĨĶĺěĺŇŏėĶŅŃľƢőĶėŒĬĮƤěěŋĭńĬ   
&Biotechnology in Diagnosis' 

ȮȮ1(2-2-5' 

 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ2,ȮĔĸŋƞĴĺŇĝŅİƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňı/ĽľĔŇěĻŉĔļŅȮ                             7ȮľĬƞĺĵĔŇĨ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŒľƟŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅěŅĔĔĸŋƞĴĨƞŀœĮĬňŘŏıňĵĚĔĸŋƞĴŒħĔĸŋƞĴľĬŉŗĚ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ4.1 ĔĸŋƞĴĺŇĝŅİƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňıȮ                                       

ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ȮľĬƞĺĵĔŇĨ 
4034802 ŏĨĶňĵĴİƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňıĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 

(Pre-Field Experiences in Biological Science) 
  1&90' 

4034804 İƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňıĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 
  (Field Experiences in Biological Science) 

  6&540' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
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                         ȮȮȮ4.2 ĔĸŋƞĴĺŇĝŅĽľĔŇěĻŉĔļŅȮ  
ĶľńĽĺŇĝŅ ȮȮĝŊŗŀĺŇĝŅ ȮľĬƞĺĵĔŇĨ 

4034803 ȮȮŏĨĶňĵĴĽľĔŇěĻŉĔļŅ 
ȮȮ&Pre-Cooperative Education) 

  1(90) 

4034805 ȮȮĽľĔŇěĻŉĔļŅ 
ȮȮ&Cooperative Education) 

6 ľĬƞĺĵĔŇĨ 

 

               ė. ľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶňȮȮœĴƞĬƟŀĵĔĺƞŅ         6 ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŒľƟŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅŒħŕȮŒĬľĸńĔĽŌĨĶĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮőħĵœĴƞĞŘŜŅĔńĭĶŅĵĺŇĝŅĪňŗŏėĵ
ŏĶňĵĬĴŅŐĸƟĺȮŐĸŃĨƟŀĚœĴƞŏĮƦĬĶŅĵĺŇĝŅĪňŗĔŜŅľĬħŒľƟŏĶňĵĬőħĵœĴƞĬńĭľĬƞĺĵĔŇĨĶĺĴŒĬŏĔĦĤƢĔŅĶĽŜŅŏĶŖěľĸńĔĽŌĨĶ
ĕŀĚĽŅĕŅĺŇĝŅĬňŘ 
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         3.1.4 ŐĽħĚŐįĬĔŅĶĻŉĔļŅ 
 

ĮƖĪňŗȮ1 ĳŅėŏĶňĵĬĪňŗȮ1 
 

ľĴĺħĺŇĝŅ ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĻŉĔļŅĪńŗĺœĮ xxxxxxx xxxxx 2(2-0-4) 

 xxxxxxx xxxxx 2(2-0-4) 
 xxxxxxx xxxxx 2(2-0-4) 
ĺŇĝŅŐĔĬ 403100/ ĝňĺĺŇĪĵŅĪńŗĺœĮȮ1 3(3-0-6) 
 4031000 ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅĪńŗĺœĮȮ1 1(0-2-1) 
 2.0/../ ŏėĴňĪńŗĺœĮȮ1                                    3(3-0-6) 
 2.0/..0 ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ1   1(0-2-1) 
 4091..4 ėĦŇĨĻŅĽĨĶƢĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢ 3(3-0-6) 

ĶĺĴ 17 
 
 

ĮƖĪňŗȮ1 ĳŅėŏĶňĵĬĪňŗȮ2 
 

ľĴĺħĺŇĝŅ ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĻŉĔļŅĪńŗĺœĮ xxxxxxx xxxxx 2(2-0-4) 
 xxxxxxx xxxxx 2(2-0-4) 
 xxxxxxx xxxxx 2(2-0-4) 
ĺŇĝŅŐĔĬ 4031001 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ0 3(2-2-5) 
 2.0/..1 ŏėĴňĪńŗĺœĮȮ2                                     3(2-2-5) 
 4011..4 ĲƕĽŇĔĽƢıŊŘĬģŅĬ 3(2-2-5) 
 403/5./ ěŋĸĝňĺĺŇĪĵŅ 2(2-0-4) 
 403/500 ĮĢŇĭńĨŇĔŅĶěŋĸĝňĺĺŇĪĵŅ 1(0-2-1) 

ĶĺĴ /8 
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ĮƖĪňŗȮ2 ĳŅėŏĶňĵĬĪňŗȮ1 
 

ľĴĺħĺŇĝŅ ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĻŉĔļŅĪńŗĺœĮ xxxxxxx xxxxx 2(2-0-4) 
 xxxxxxx xxxxx 2(2-0-4) 
 xxxxxxx xxxxx 2(2-0-4) 
ĺŇĝŅŏŀĔĭńĚėńĭ 4032002 ŏėĴňŀŇĬĪĶňĵƢĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 0(2-0-4) 
 4032003 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢ

ĝňĺĳŅı 
1(0-2-1) 

 4032004 ŏėĴňĺŇŏėĶŅŃľƢĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 2(2-0-4) 
 4032005 ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢ

ĝňĺĳŅı 
1(0-2-1) 

 2.10/./ ĝňĺĺŇĪĵŅĕŀĚıŊĝ 3(0-0-3) 
 2.10201 ĝňĺĺŇĪĵŅĕŀĚĽńĨĺƢ 3(0-0-3) 

ĶĺĴ /6 
 
 

ĮƖĪňŗȮ2 ĳŅėŏĶňĵĬĪňŗȮ2 
 

ľĴĺħĺŇĝŅ ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĻŉĔļŅĪńŗĺœĮ xxxxxxx xxxxx 2(2-0-4) 
 xxxxxxx xxxxx 2(2-0-4) 
ĺŇĝŅŏŀĔĭńĚėńĭ 4032301 ĬŇŏĺĻĺŇĪĵŅŐĸŃĝňĺĺŇĪĵŅĔŅĶŀĬŋĶńĔļƢ 2(2-0-4) 
 4032302 ĮĢŇĭńĨŇĔŅĶĬŇŏĺĻĺŇĪĵŅŐĸŃĝňĺĺŇĪĵŅĔŅĶŀĬŋĶńĔļƢ 1(0-0-1) 
 4030401 ıńĬīŋĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňħňŏŀŖĬŏŀ 1(2-2-5' 
 40305.3 ěŋĸĝňĺĺŇĪĵŅĪŅĚŀŅľŅĶ 1(2-2-5' 
ĺŇĝŅŏŀĔŏĸŊŀĔ 403xxxx xxxxx 1 ľĬƞĺĵĔŇĨ 
 403xxxx xxxxx 1 ľĬƞĺĵĔŇĨ 

ĶĺĴ /7 
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ĮƖĪňŗȮ3 ĳŅėŏĶňĵĬĪňŗȮ1 
 

ľĴĺħĺŇĝŅ ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĻŉĔļŅĪńŗĺœĮ xxxxxxx xxxxx 2(2-0-4) 
 xxxxxxx xxxxx 2(2-0-4) 
ĺŇĝŅŏŀĔĭńĚėńĭ 4033008 ĝňĺŏėĴňĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 2(2-0-4) 
 4033009 ĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 1(0-2-1) 
 40315/1 ŏĪėőĬőĸĵňĝňĺĳŅı 1(2-2-5' 
 40337./ ĝňĺĽĩŇĨŇŐĸŃĔŅĶĺŅĚŐįĬĔŅĶĪħĸŀĚ 3(3-0-6) 
 40317.0 ĽńĴĴĬŅĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı /(.-0-/) 
ĺŇĝŅŏŀĔŏĸŊŀĔ 403xxxx xxxxx 1 ľĬƞĺĵĔŇĨ 
 403xxxx xxxxx 1 ľĬƞĺĵĔŇĨ 

ĶĺĴ 20 
 
 

ĮƖĪňŗȮ3 ĳŅėŏĶňĵĬĪňŗȮ2 
 

ľĴĺħĺŇĝŅ ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĻŉĔļŅĪńŗĺœĮ xxxxxxx xxxxx 2(2-0-4) 
 xxxxxxx xxxxx 2(2-0-4) 
ĺŇĝŅŏŀĔĭńĚėńĭ 4033601 ŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 2(0-4-2) 
 4033703 őėĶĚĔŅĶĺŇěńĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮ1 1(0-2-1) 
 40318./ İƗĔĮĢŇĭńĨŇĚŅĬĳŅėĽĬŅĴĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı /(7.' 
ĺŇĝŅŏŀĔŏĸŊŀĔ 403xxxx xxxxx 1 ľĬƞĺĵĔŇĨ 
 403xxxx xxxxx 1 ľĬƞĺĵĔŇĨ 
ŏĸŊŀĔŏĽĶň xxxxxxx xxxxx 1 ľĬƞĺĵĔŇĨ 

ĶĺĴ /7 
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ĮƖĪňŗȮ4 ĳŅėŏĶňĵĬĪňŗȮ1 
 

ľĴĺħĺŇĝŅ ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĺŇĝŅŏŀĔĭńĚėńĭ 2.14704 őėĶĚĔŅĶĺŇěńĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮ2ȮȮȮȮȮ 2(0-4-2) 
 4032705 ĔŅĶĽĶƟŅĚĽĶĶėƢŐĸŃıńĥĬŅĬĺńĨĔĶĶĴĪŅĚĝňĺĳŅı 2(/-0-1) 
ĔĸŋƞĴĺŇĝŅİƗĔĮĶŃĽĭȮ
ĔŅĶĦƢĺŇĝŅĝňı/    
ĽľĔŇěĻŉĔļŅ 

4034802 
 
ľĶŊŀ 
2.128.3 

ŏĨĶňĵĴİƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňıĪŅĚĺŇĪĵŅĻŅĽĨĶƢ
ĝňĺĳŅı 
ľĶŊŀ 
ŏĨĶňĵĴĽľĔŇěĻŉĔļŅ 

1(90' 
 
ľĶŊŀ 
1(90' 

ĺŇĝŅŏŀĔŏĸŊŀĔ 403xxxx xxxxx 3 ľĬƞĺĵĔŇĨ 
 403xxxx xxxxx 3 ľĬƞĺĵĔŇĨ 
ŏĸŊŀĔŏĽĶň xxxxxxx xxxxx 1 ľĬƞĺĵĔŇĨ 

ĶĺĴ 14 
 
 

 
ĮƖĪňŗȮ4 ĳŅėŏĶňĵĬĪňŗȮ2 

 

ľĴĺħĺŇĝŅ ĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ľĬƞĺĵĔŇĨ 
ĔĸŋƞĴĺŇĝŅİƗĔĮĶŃĽĭȮ
ĔŅĶĦƢĺŇĝŅĝňı/    
ĽľĔŇěĻŉĔļŅ 

4032804 
ľĶŊŀ 
4032805 

İƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňıĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 
ľĶŊŀ 
ĽľĔŇěĻŉĔļŅ 

6(540' 
ľĶŊŀ 
4ȮľĬƞĺĵĔŇĨ 

ĶĺĴ 6 
 

 
 
3.1.5 ėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 
ȮȮȮȮȮȮȮėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅŐĽħĚŒĬĳŅėįĬĺĔȮĔ 
 

 
 
 
 



 
 

 

3
1 

1,0 ĝŊŗŀȮĽĔŋĸȮŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬȮĨŜŅŐľĬƞĚŐĸŃėŋĦĺŋĥŇĕŀĚŀŅěŅĶĵƢ 

ȮȮȮȮȮ1,0,/ȮŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 

Īňŗ ŏĸĕĮĶŃěŜŅĨńĺĮĶŃĝŅĝĬ ĨŜŅŐľĬƞĚ
ĪŅĚĺŇĝŅĔŅĶ 

ĝŊŗŀ-ĽĔŋĸ ėŋĦĺŋĥŇ ĽŅĕŅĺŇĝŅ ĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
ĽĩŅĭńĬ ĮƖȮı,Ļ, 

1. x-xxxx-xxxxx-xx-x ŀŅěŅĶĵƢ ĬŅĚĽŅĺĺŇœĸĸńĔļĦƢȮĽŋħĺŇœĸ ĮĶ,ħ, 
ĺĪ,Ĵ, 
ĺĪ,ĭ, 

ĝňĺĺŇĪĵŅ 
ĝňĺĺŇĪĵŅ 
ĝňĺĺŇĪĵŅ 

ĴľŅĺŇĪĵŅĸńĵĴľŅĽŅĶėŅĴ 
ĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ 
ĴľŅĺŇĪĵŅĸńĵĴľŅĽŅĶėŅĴ 

0340 
2545 
2540 

2. x-xxxx-xxxxx-xx-x įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĬŅĚĽŅĺěŅĶŋĺńĸĵƢȮĶńĔļƢĴĦň ĺĪ,Ĵ, 
ĺĪ,ĭ, 

ĝňĺĺŇĪĵŅ 
ĝňĺĺŇĪĵŅ 

ĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ 
ĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ 

2547 
2544 

3. x-xxxx-xxxxx-xx-x ŀŅěŅĶĵƢ ĬŅĚĽŅĺĝĸīŇĝŅȮěŇĬŅıĶ ĺĪ,Ĵ, 
ĺĪ,ĭ, 

ěŋĸĝňĺĺŇĪĵŅĪŅĚĔŅĶŐıĪĵƢ 
ěŋĸĝňĺĺŇĪĵŅ 

ĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ 
ĴľŅĺŇĪĵŅĸńĵŀŋĭĸĶŅĝīŅĬň 

033. 
0325 

4. x-xxxx-xxxxx-xx-x ŀŅěŅĶĵƢ ĬŅĚĽŅĺıńĬīƢĪŇĺŅȮĔĶŃěŅĵ ĺĪ,Ĵ, 
ĺĪ,ĭ, 

ĝňĺĺŇĪĵŅ 
ĝňĺĺŇĪĵŅ 

ĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ 
ĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ 

2555 
2546 

5. x-xxxx-xxxxx-xx-x ŀŅěŅĶĵƢ ĬŅĚĽŅĺŏĬĨĶĬĳŅȮȮŏĔĸŖħěňĬ ĺĪ,Ĵ, 
ĺĪ,ĭ, 

ěŋĸĝňĺĺŇĪĵŅĪŅĚĔŅĶŐıĪĵƢ 
ěŋĸĝňĺĺŇĪĵŅ 

ĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ 
ĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ 

2554 
2549 

 

 

 

 

 



 
 

3
2 

1,0,2ȮŀŅěŅĶĵƢıŇŏĻļ 
Īňŗ ŏĸĕĮĶŃěŜŅĨńĺ

ĮĶŃĝŅĝĬ 
ĨŜŅŐľĬƞĚĪŅĚ
ĺŇĝŅĔŅĶ 

ĝŊŗŀ-ĽĔŋĸ ėŋĦĺŋĥŇ ĽŅĕŅĺŇĝŅ ĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
ĽĩŅĭńĬ ĮƖȮı,Ļ, 

/, x-xxxx-xxxxx-xx-x ĶŀĚ
ĻŅĽĨĶŅěŅĶĵƢ 

őŀĚĔŅĶȮĺĦŇĝŅĝňĺŃ Dr.rer.nat 
  
ĺĪ.Ĵ. 
ĺĪ.ĭ. 

NaturalȮScience 
 
ĝňĺŏėĴň 
ĝňĺĺŇĪĵŅ 

Johannes Gutenberg 
University, Germany
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ 

0330 
 
0323 
0320 

2 x-xxxx-xxxxx-xx-x įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

ĽĔŅĺĶńĨĬƢȮĔńĬĪŃĺĚĻƢ ĮĶ.ħ. 
ĺĪ.ĭ. 

ěŋĸĝňĺĺŇĪĵŅĪŅĚĔŅĶŐıĪĵƢ 
ěŋĸĝňĺĺŇĪĵŅ 

ĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ 
ĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ 

2554 
2549 

3 x-xxxx-xxxxx-xx-x įŌƟĝƞĺĵ
ĻŅĽĨĶŅěŅĶĵƢ 

œıőĶěĬƢȮĺĚĻƢıŋĪīŇĽŇĬ ĺĪ.ħ. 
ĺĪ.Ĵ. 
ĺĪ.ĭ. 

ŏĪėőĬőĸĵňĝňĺĳŅı 
ŏĪėőĬőĸĵňĝňĺĳŅı 
ŏĪėőĬőĸĵňĝňĺĳŅıĪŅĚ
ŀŋĨĽŅľĔĶĶĴŏĔļĨĶ 

ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 

2551 
2545 
2543 
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4. ŀĚėƢĮĶŃĔŀĭŏĔňŗĵĺĔńĭĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ (ĔŅĶİƗĔĚŅĬȮľĶŊŀĽľĔŇěĻŉĔļŅ) 
ȮȮȮȮŏĬŊŗŀĚěŅĔľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮĴňĔĸŋƞĴĺŇĝŅİƗĔĮĶŃĽĭĔŅĶĦƢ
ĺŇĝŅĝňıȮŐĸŃĔĸŋƞĴĺŇĝŅĽľĔŇěĻŉĔļŅȮőħĵĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔĔĸŋƞĴĺŇĝŅŒħĔĸŋƞĴĺŇĝŅľĬŉŗĚĨŅĴėĺŅĴĨƟŀĚĔŅĶ
ĕŀĚĬńĔĻŉĔļŅ 
     4.1 ĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴľĶŊŀĽľĔŇěĻŉĔļŅ 
          1. ħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 

1) ĨĶĚĨƞŀŏĺĸŅ 
2) ĴňėĺŅĴĞŊŗŀĽńĨĵƢĽŋěĶŇĨ 

2.ȮħƟŅĬėĺŅĴĶŌƟ 
    1) ĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŒĬŏĬŊŘŀľŅĺŇĝŅĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢȮĪńŘĚľĸńĔĔŅĶŐĸŃĪńĔļŃĳŅėĮĢŇĭńĨŇĔŅĶ 

2) ĴňĔŅĶĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮıńĥĬŅėĺŅĴĶŌƟŒľĴƞőħĵŏĜıŅŃħƟŅĬĺŇĪĵŅĻŅĽĨĶƢȮ
ŏĪėőĬőĸĵňȮŐĸŃĬĺńĨĔĶĶĴĽĴńĵŒľĴƞ 

3.ȮĪńĔļŃĪŅĚĮƤĠĠŅ 
1) ĽŅĴŅĶĩėŇħĺŇŏėĶŅŃľƢȮĔŅĶĽńĚŏėĶŅŃľƢŐĸŃĽĶŋĮįĸěŅĔĔŅĶĪħĸŀĚĪŅĚĺŇĪĵŅĻŅĽĨĶƢŀĵƞŅĚŏĮƦĬĶŃĭĭ 
2) ĬŜŅŏŀŅėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢœĮĮĶŃĵŋĔĨƢŒĝƟĔńĭĽĩŅĬĔŅĶĦƢĨƞŅĚŕȮœħƟŀĵƞŅĚ

ĩŌĔĨƟŀĚȮŐĸŃŏľĴŅŃĽĴ 
4. ĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
/'ȮĴňĳŅĺŃįŌƟĬŜŅőħĵĽŅĴŅĶĩĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬŒĬģŅĬŃįŌƟĬŜŅŐĸŃĽĴŅĝŇĔĪňŗħň 
0'ȮĽŅĴŅĶĩĮĶńĭĨńĺŒľƟŏĕƟŅĔńĭĽĩŅĬĔŅĶĦƢȮŐĸŃĺńĥĬīĶĶĴĕŀĚŀĚėƢĔĶ 

5.ȮĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
1) ĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟħƟŅĬĔŅĶėŜŅĬĺĦȮŏıŊŗŀĺŇŏėĶŅŃľƢįĸȮĮĶŃĴĺĸįĸȮĔŅĶŐĔƟĮƤĠľŅȮŐĸŃ

ĬŜŅŏĽĬŀĕƟŀĴŌĸœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
2) ĴňĪńĔļŃĔŅĶŒĝƟĳŅļŅŏıŊŗŀĔŅĶĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢœħƟŀĵƞŅĚĴň

ĮĶŃĽŇĪīŇĳŅıȮĶĺĴĪńŘĚĔŅĶŏĸŊŀĔŒĝƟĶŌĮŐĭĭĔŅĶĽŊŗŀĽŅĶœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
1'ȮĽŅĴŅĶĩŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŒĬĔŅĶĽŊĭėƟĬȮŐĸŃŏĔŖĭĶĺĭĶĺĴĕƟŀĴŌĸœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮ

ŐĸŃŏľĴŅŃĽĴĔńĭĽĩŅĬĔŅĶĦƢ 
 

    4.2 ĝƞĺĚŏĺĸŅ 
1. ĺŇĝŅŏĨĶňĵĴİƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňıĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı/ŏĨĶňĵĴĽľĔŇěĻŉĔļŅȮěńħŒĬĳŅė

ĔŅĶĻŉĔļŅĪňŗȮ1 ĕŀĚĝńŘĬĮƖĪňŗȮ4  
2. ĺŇĝŅİƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňıĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı/ĽľĔŇěĻŉĔļŅȮěńħŒĬĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 

ĕŀĚĝńŘĬĮƖĪňŗȮ4 
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    4.3 ĔŅĶěńħŏĺĸŅŐĸŃĨŅĶŅĚĽŀĬ 
         1. ĺŇĝŅŏĨĶňĵĴİƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňıĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı/ŏĨĶňĵĴĽľĔŇěĻŉĔļŅȮěńħœĴƞĬƟŀĵĔĺƞŅȮ
90 ĝńŗĺőĴĚŒĬȮ1 ĳŅėĔŅĶĻŉĔļŅ 
         2. ĺŇĝŅİƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňıĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮěńħœĴƞĬƟŀĵĔĺƞŅȮ540 ĝńŗĺőĴĚȮŒĬȮ1 ĳŅė
ĔŅĶĻŉĔļŅ 
         3. ĺŇĝŅĽľĔŇěĻŉĔļŅȮěńħœĴƞĬƟŀĵĔĺƞŅȮ16 ĽńĮħŅľƢȮŒĬȮ1 ĳŅėĔŅĶĻŉĔļŅ 
 
5. ĕƟŀĔŜŅľĬħŏĔňŗĵĺĔńĭĔŅĶĪŜŅőėĶĚĔŅĶĺŇěńĵ 
ȮȮȮȮĕƟŀĔŜŅľĬħŒĬĔŅĶĪŜŅőėĶĚĔŅĶĺŇěńĵĨƟŀĚŏĮƦĬľńĺĕƟŀĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮőħĵĨƟŀĚĴň
ĽĴĴĨŇģŅĬȮĺńĨĩŋĮĶŃĽĚėƢȮĶŃŏĭňĵĭĕńŘĬĨŀĬĕŀĚĺŇīňĺŇěńĵĪňŗĩŌĔĨƟŀĚĨŅĴĔĶŃĭĺĬĔŅĶȮőħĵĴňěŜŅĬĺĬįŌƟĶƞĺĴĪŜŅ
őėĶĚĔŅĶĺŇěńĵ 1 ėĬȮŐĸŃĴňĶŅĵĚŅĬĪňŗĨƟŀĚĬŜŅĽƞĚĨŅĴĶŌĮŐĭĭȮŐĸŃĶŃĵŃŏĺĸŅĪňŗľĸńĔĽŌĨĶĔŜŅľĬħŀĵƞŅĚŏėĶƞĚėĶńħ
ľĶŊŀŏĮƦĬőėĶĚĔŅĶĺŇěńĵĪňŗĴŋƞĚŏĬƟĬĔŅĶĽĶƟŅĚįĸĚŅĬĺŇěńĵŏıŊŗŀıńĥĬŅĚŅĬħƟŅĬĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮľĶŊŀŀŊŗĬŕȮĪňŗ
ŏĔňŗĵĺĕƟŀĚ 
     5.1 ėŜŅŀīŇĭŅĵőħĵĵƞŀ 

őėĶĚĔŅĶĺŇěńĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıĪňŗĬńĔĻŉĔļŅĽĬŒěĽŅĴŅĶĩŀīŇĭŅĵĪķļġňĪňŗĬŜŅĴŅŒĝƟŒĬĔŅĶĪŜŅ
őėĶĚĚŅĬȮĴňĕŀĭŏĕĨőėĶĚĔŅĶĺŇěńĵĪňŗĽŅĴŅĶĩĪŜŅŏĽĶŖěĳŅĵŒĬĶŃĵŃŏĺĸŅĪňŗĔŜŅľĬħȮȮȮȮȮ 

ȮȮȮȮȮ5.2 ĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟ 
1.ȮħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
/'ȮĨĶĚĨƞŀŏĺĸŅ 
0'ȮĴňėĺŅĴĞŊŗŀĽńĨĵƢȮĽŋěĶŇĨ 
1'ȮĴňĽńĴĴŅėŅĶĺŃȮŀƞŀĬĬƟŀĴĩƞŀĴĨĬ 
2'ȮĴňěĶĶĵŅĭĶĶĦĔŅĶŒĝƟĽńĨĺƢŏıŊŗŀĚŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 

2.ȮħƟŅĬėĺŅĴĶŌƟ 
              1) ĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŒĬŏĬŊŘŀľŅĺŇĝŅĪŅĚħƟŅĬėĦŇĨĻŅĽĨĶƢ 
              2) ĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŒĬŏĬŊŘŀľŅĺŇĝŅĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢȮĪńŘĚľĸńĔĔŅĶŐĸŃĪńĔļŃĳŅėĮĢŇĭńĨŇĔŅĶ 
              3)ȮĴňĔŅĶĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮıńĥĬŅėĺŅĴĶŌƟŒľĴƞőħĵŏĜıŅŃħƟŅĬĺŇĪĵŅĻŅĽĨĶƢȮ
ŏĪėőĬőĸĵňȮŐĸŃĬĺńĨĔĶĶĴĽĴńĵŒľĴƞ 

    4)ȮĴňėĺŅĴĶŀĭĶŌƟŒĬĻŅĽĨĶƢĨƞŅĚŕȮĪňŗěŃĬŜŅĴŅŒĝƟŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 
3.ȮħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 

              1' ĽŅĴŅĶĩėŇħĺŇŏėĶŅŃľƢħƟŅĬĔŅĶėŜŅĬĺĦȮŐĸŃĔŅĶĽńĚŏėĶŅŃľƢŐĸŃĽĶŋĮįĸěŅĔĔŅĶĪħĸŀĚĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢŀĵƞŅĚŏĮƦĬĶŃĭĭ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ2) ĽŅĴŅĶĩėŇħĺŇŏėĶŅŃľƢȮĔŅĶĽńĚŏėĶŅŃľƢŐĸŃĽĶŋĮįĸěŅĔĔŅĶĪħĸŀĚĪŅĚĺŇĪĵŅĻŅĽĨĶƢŀĵƞŅĚŏĮƦĬ
ĶŃĭĭ 
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3'ȮĬŜŅŏŀŅėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢœĮĮĶŃĵŋĔĨƢŒĝƟĔńĭĽĩŅĬĔŅĶĦƢĨƞŅĚŕȮœħƟŀĵƞŅĚ
ĩŌĔĨƟŀĚȮŐĸŃŏľĴŅŃĽĴ 

4'ȮĴňėĺŅĴŒİƙĶŌƟŐĸŃĽŅĴŅĶĩĺŇŏėĶŅŃľƢėĺŅĴĶŌƟěŅĔŐľĸƞĚĨƞŅĚŕȮĪňŗľĸŅĔľĸŅĵœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮŐĸŃ
ĴňŐĬĺėŇħĨƞŀĵŀħŒĬĔŅĶĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ 

4.ȮħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
ȮȮȮȮĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀŀĚėƢĔĶŐĸŃĽńĚėĴȮĶĺĴĪńŘĚıńĥĬŅĨĬŏŀĚŐĸŃıńĥĬŅĚŅĬ 
5.ȮĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

1) ĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟħƟŅĬĔŅĶėŜŅĬĺĦȮŏıŊŗŀĺŇŏėĶŅŃľƢįĸȮĮĶŃĴĺĸįĸȮĔŅĶŐĔƟĮƤĠľŅȮŐĸŃ
ĬŜŅŏĽĬŀĕƟŀĴŌĸœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

2) ĴňĪńĔļŃĔŅĶŒĝƟĳŅļŅŏıŊŗŀĔŅĶĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅıȮĶĺĴĪńŘĚĔŅĶŏĸŊŀĔŒĝƟĶŌĮŐĭĭĔŅĶĽŊŗŀĽŅĶœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

1'ȮĽŅĴŅĶĩŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŒĬĔŅĶĽŊĭėƟĬȮŐĸŃŏĔŖĭĶĺĭĶĺĴĕƟŀĴŌĸœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇȮĳŅıȮ
ŐĸŃŏľĴŅŃĽĴĔńĭĽĩŅĬĔŅĶĦƢ 

 
     5.3 ĝƞĺĚŏĺĸŅ 

Ȯ1. őėĶĚĔŅĶĺŇěńĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮ1ȮěńħŒĬĳŅėĔŅĶĻŉĔļŅĪňŗ 2 ĕŀĚĝńŘĬĮƖĪňŗ 3  
 2.ȮőėĶĚĔŅĶĺŇěńĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮ2 ěńħŒĬĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ĕŀĚĝńŘĬĮƖĪňŗȮ4 
 

     5.4 ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
Ȯ1. őėĶĚĔŅĶĺŇěńĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮ1ȮěŜŅĬĺĬȮ1(0-2-1) ľĬƞĺĵĔŇĨ 
Ȯ2. őėĶĚĔŅĶĺŇěńĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮ2ȮěŜŅĬĺĬȮ2(0-4-2) ľĬƞĺĵĔŇĨ 

 
     5.5 ĔŅĶŏĨĶňĵĴĔŅĶ 

1. ĴňĔŅĶĔŜŅľĬħĝńŗĺőĴĚĔŅĶŒľƟėŜŅĮĶŉĔļŅȮěńħĪŜŅĭńĬĪŉĔĔŅĶŒľƟėŜŅĮĶŉĔļŅŒĬħƟŅĬĨƞŅĚŕȮĵĔĨńĺŀĵƞŅĚ
őėĶĚĔŅĶĺŇěńĵ-ŏėƟŅőėĶĚĺŇěńĵȮŐĬŃĬŜŅŀīŇĭŅĵĺŇīňĔŅĶėƟĬľŅľĬńĚĽŊŀŀƟŅĚŀŇĚȮŐĸŃİƗĔĮĢŇĭńĨŇĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗ
ŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĪŜŅĺŇěńĵ 

 
     5.6 ĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬįĸ 
ȮȮȮȮȮ 1. ĮĶŃŏĴŇĬįĸěŅĔėĺŅĴĔƟŅĺľĬƟŅŒĬĔŅĶĪŜŅőėĶĚĚŅĬĪňŗĭńĬĪŉĔŒĬĽĴŋħŒľƟėŜŅĮĶŉĔļŅőħĵŀŅěŅĶĵƢĪňŗ
ĮĶŉĔļŅŐĸŃĮĶŃŏĴŇĬįĸěŅĔĶŅĵĚŅĬĪňŗœħƟĔŜŅľĬħĶŌĮŐĭĭĔŅĶĬŜŅŏĽĬŀĨŅĴĶŃĵŃŏĺĸŅŐĸŃĴňĔŅĶěńħĽŀĭĔŅĶ
ĬŜŅŏĽĬŀĨƞŀėĦŃĔĶĶĴĔŅĶ 
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ľĴĺħĪňŗȮ4 įĸĔŅĶŏĶňĵĬĶŌƟȮĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 
 
/,ȮĔŅĶıńĥĬŅėŋĦĸńĔļĦŃıŇŏĻļĕŀĚĬńĔĻŉĔļŅ 

 

ėŋĦĸńĔļĦŃıŇŏĻļ ĔĸĵŋĪīƢľĶŊŀĔŇěĔĶĶĴĕŀĚĬńĔĻŉĔļŅ 
/'ȮĴňėŋĦīĶĶĴěĶŇĵīĶĶĴȮėĺŅĴ
ĶńĭįŇħĝŀĭĨƞŀľĬƟŅĪňŗȮĽńĚėĴȮŐĸŃ
ŀĚėƢĔĶȮĪńŘĚŒĬĶŃľĺƞŅĚĔŅĶŏĶňĵĬ
ĨĸŀħľĸńĔĽŌĨĶȮŐĸŃĔŅĶĮĶŃĔŀĭ
ŀŅĝňıĳŅĵľĸńĚĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

İƗĔİĬŒľƟĬńĔĻŉĔļŅĴňėĺŅĴĶńĭįŇħĝŀĭȮĨĶĚĨƞŀŏĺĸŅȮĴňėĺŅĴĞŊŗŀĽńĨĵƢȮĽŋěĶŇĨĨƞŀĚŅĬ
ĪňŗœħƟĶńĭĴŀĭľĴŅĵĪńŘĚĚŅĬŏħňŗĵĺŐĸŃĚŅĬĔĸŋƞĴȮŐĸŃĮĸŌĔİƤĚŒľƟĴňěĶĶĵŅĭĶĶĦĨƞŀ
ĔŅĶŒĝƟĽńĨĺƢĪħĸŀĚŏıŊŗŀĚŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 

0'ȮĴňėĺŅĴĶŌƟŐĸŃĪńĔļŃĮĢŇĭńĨŇĔŅĶ
ĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮŏıŊŗŀ
ĬŜŅœĮŒĝƟŒĬĔŅĶĮĶŃĔŀĭŀŅĝňıȮ
ĨĸŀħěĬŏĮƦĬįŌƟĴňėĺŅĴŒİƙĶŌƟȮŐĸŃ
ıńĥĬŅĨĬŏŀĚőħĵŒľƟľĸńĔĔŅĶ
ĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 

ĴŋƞĚŏĬƟĬŒľƟĬńĔĻŉĔļŅŏĶňĵĬĶŌƟĪńŘĚĳŅėĪķļġňŐĸŃĳŅėĮĢŇĭńĨŇȮİƗĔŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢŒľƟĴňėĺŅĴĝŜŅĬŅĠȮŏıŊŗŀĬŜŅœĮĨƞŀĵŀħŒĬĶŅĵĺŇĝŅőėĶĚĔŅĶĺŇěńĵĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮŀňĔĪńŘĚĽĬńĭĽĬŋĬŒľƟĬńĔĻŉĔļŅĨŇħĨŅĴŀĚėƢėĺŅĴĶŌƟŐĸŃ
ėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮŏıŊŗŀıńĥĬŅĪńĔļŃĔŅĶ
ėŇħĺŇŏėĶŅŃľƢŐĸŃĔŅĶĬŜŅŏĽĬŀĕƟŀĴŌĸŒĬŏĝŇĚĺŇĝŅĔŅĶŒĬĔŅĶĽńĴĴĬŅĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıŐĸŃŒĬĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚ 

3) ĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŐĸŃĪńĔļŃ
ĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮĪńĔļŃ
ŏĝŇĚĨńĺŏĸĕŐĸŃĔŅĶėŜŅĬĺĦĴŅŒĝƟŒĬ
ĔŅĶĺŇŏėĶŅŃľƢŐĸŃŐĔƟœĕĮƤĠľŅ
ĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 

ĴŋƞĚŏĬƟĬŒľƟĬńĔĻŉĔļŅĬŜŅŀĚėƢėĺŅĴĶŌƟĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮĪńĔļŃŏĝŇĚĨńĺŏĸĕ
ŐĸŃĔŅĶėŜŅĬĺĦĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĶŅĵĺŇĝŅőėĶĚĔŅĶĺŇěńĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮ
İƗĔĮĢŇĭńĨŇĚŅĬĳŅėĽĬŅĴĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮŐĸŃĬŜŅĴŅĨƞŀĵŀħŒĬĶŅĵĺŇĝŅ
ĔŅĶĽĶƟŅĚĽĶĶėƢŐĸŃıńĥĬŅĬĺńĨĔĶĶĴĪŅĚĝňĺĳŅıȮĳŅĵŒĨƟĔŅĶĔŜŅĔńĭħŌŐĸĕŀĚ
ėĦŅěŅĶĵƢȮĬńĔĺŇěńĵĪňŗŏĝňŗĵĺĝŅĠȮŐĸŃĬńĔĺŇĝŅĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 

2'ȮĴňĳŅĺŃĔŅĶŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴĪňŗ
ħňȮĨĸŀħěĬĴŋƞĚĴńŗĬŒĬĔŅĶıńĥĬŅ
ĨĬŏŀĚȮŐĸŃŀĚėƢĔĶœħƟ 

İƗĔŒľƟĬńĔĻŉĔļŅĴňĳŅĺŃĔŅĶŏĮƦĬįŌƟĬŜŅŐĸŃŏĮƦĬĽĴŅĝŇĔĪňŗħňȮŐĸŃĴňėĺŅĴĶńĭįŇħĝŀĭ
ĨƞŀŀĚėƢĔĶŐĸŃĽńĚėĴȮőħĵĴŀĭľĴŅĵĚŅĬŒľƟĬńĔĻŉĔļŅœħƟĻŉĔļŅėƟĬėĺƟŅĪńŘĚĚŅĬ
ŏħňŗĵĺŐĸŃĚŅĬĔĸŋƞĴȮĶĺĴĪńŘĚĽĬńĭĽĬŋĬŒľƟĬńĔĻŉĔļŅŏĕƟŅĶƞĺĴĔŇěĔĶĶĴıŇŏĻļŒĬħƟŅĬ
ĨƞŅĚŕȮĕŀĚĴľŅĺŇĪĵŅĸńĵȮ 

5) ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŒĝƟĳŅļŅ
ŏıŊŗŀĔŅĶĽŊŗŀĽŅĶȮĔŅĶĽŊĭėƟĬȮĶĺĭĶĺĴ
ŐĸŃĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮőħĵŒĝƟ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

ĴŋƞĚŏĬƟĬŒľƟĬńĔĻŉĔļŅĴňĪńĔļŃĔŅĶŒĝƟĳŅļŅŏıŊŗŀĔŅĶĽŊŗŀĽŅĶȮĽŅĴŅĶĩĽŊĭėƟĬȮĶĺĭĶĺĴ
ŐĸŃĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮőħĵİƗĔľńħŒľƟĬńĔĻŉĔļŅŏĕňĵĬĶŅĵĚŅĬŏĝŇĚĺŇĝŅĔŅĶȮĶĺĴĪńŘĚ
ĽŅĴŅĶĩĬŜŅŏĽĬŀĕƟŀĴŌĸĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮőħĵŏĸŊŀĔŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻœħƟŀĵƞŅĚŏľĴŅŃĽĴȮ 

4'ȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĶňĵĬĶŌƟŐĸŃ
ĮĶńĭĨńĺŒľƟŏĕƟŅĔńĭĺńĥĬīĶĶĴĕŀĚ
ŀĚėƢĔĶœħƟ 

ĴŋƞĚŏĬƟĬŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩŏĶňĵĬĶŌƟĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬŐĸŃĔŅĶĮĶńĭĨńĺŒľƟŏĕƟŅ
ĔńĭĽĩŅĬĔŅĶĦƢŐĸŃĺńĥĬīĶĶĴĕŀĚŀĚėƢĔĶȮőħĵěńħŒľƟĬńĔĻŉĔļŅœħƟĮĢŇĭńĨŇĚŅĬěĶŇĚ
ŒĬĶŅĵĺŇĝŅİƗĔĮĢŇĭńĨŇĚŅĬĳŅėĽĬŅĴĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮŐĸŃİƗĔ
ĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňıĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı/ĽľĔŇěĻŉĔļŅȮĶĺĴĪńŘĚİƗĔŒľƟ
ĬńĔĻŉĔļŅĶŌƟěńĔĔŅĶĪŜŅĚŅĬŏĮƦĬĪňĴŐĸŃĔŅĶŀĵŌƞĶƞĺĴĔńĬŒĬĽńĚėĴ 

 



37 
 

 

0,ȮĔŅĶıńĥĬŅįĸĔŅĶŏĶňĵĬĶŌƟŒĬŐĨƞĸŃħƟŅĬ 
ȮȮȮȮ2.1 ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ  

įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ  
(/) ȮĨĶĚĨƞŀŏĺĸŅ 
&2'ȮĴňėĺŅĴĞŊŗŀĽńĨĵƢȮĽŋěĶŇĨ 
(3)ȮĴňĽńĴĴŅėŅĶĺŃȮŀƞŀĬĬƟŀĴĩƞŀĴĨĬ 
(4) ĴňěĶĶĵŅĭĶĶĦĔŅĶŒĝƟĽńĨĺƢŏıŊŗŀĚŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 

 
ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
(/) ĴŀĭľĴŅĵĚŅĬĔĸŋƞĴŐĸŃĚŅĬŏħňŗĵĺ 
(0) ěńħĔŇěĔĶĶĴĪňŗĽƞĚŏĽĶŇĴħƟŅĬėŋĦīĶĶĴěĶŇĵīĶĶĴĪńŘĚĳŅĵĬŀĔŐĸŃĳŅĵŒĬľƟŀĚŏĶňĵĬŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
(1) ĽŀħŐĪĶĔŏĶŊŗŀĚĕŀĚĺńĥĬīĶĶĴȮėĺŅĴĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮĔŅĶĨĶĚĨƞŀŏĺĸŅŒĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĪŋĔ

ĶŅĵĺŇĝŅ 
(2) ĪŜŅĕƟŀĨĔĸĚĶƞĺĴĔńĬĶŃľĺƞŅĚįŌƟŏĶňĵĬĔńĭįŌƟĽŀĬŏĶŊŗŀĚĔŅĶŏĕƟŅŏĶňĵĬȮŐĸŃĔŅĶĽƞĚĚŅĬ 
(3) ĮĸŌĔİƤĚŒľƟĬńĔĻŉĔļŅĨĶŃľĬńĔŒĬėŋĦėƞŅĕŀĚĔŅĶĮĢŇĭńĨŇĨƞŀįŌƟŀŊŗĬŀĵƞŅĚĽŋĳŅıŐĸŃŀƞŀĬĬƟŀĴȮĺŅěŅ

ĽŋĳŅıœıŏĶŅŃȮĮĶŃıķĨŇĨĬŒľƟĩŌĔĔŅĸŏĪĻŃȮŏėŅĶıĽŇĪīŇȮŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮĶĺĴĪńŘĚŏėŅĶıŒĬ
ėŋĦėƞŅȮŐĸŃĻńĔħŇśĻĶňėĺŅĴŏĮƦĬĴĬŋļĵƢȮĨĶŃľĬńĔĩŉĚĺńĥĬīĶĶĴŀĚėƢĔĶȮŐĸŃĴňėĺŅĴŏŀŊŘŀŏĲƘƨŀŏįŊŗŀŐįƞĝƞĺĵŏľĸŊŀ
įŌƟŀŊŗĬĨŅĴĽĴėĺĶ ŏľŖĬėŋĦėƞŅĕŀĚĽŇŗĚĴňĝňĺŇĨ 

 
ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
(/) ĮĶŃŏĴŇĬěŅĔĝŇŘĬĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵȮŏĝƞĬȮĶŅĵĚŅĬȮĔŅĶŀƟŅĚŀŇĚȮŐĸŃĔŅĶĽŀĭ 
(0) ĮĶŃŏĴŇĬěŅĔėĺŅĴĞŊŗŀĽńĨĵƢĕŀĚĬńĔĻŉĔļŅŒĬĝńŘĬŏĶňĵĬȮĔŅĶĔĶŃĪŜŅĪŋěĶŇĨŒĬĔŅĶĽŀĭ 
(1) ĮĶŃŏĴŇĬěŅĔıķĨŇĔĶĶĴŒĬĔŅĶŏĕƟŅŏĶňĵĬ-ĔŅĶĽƞĚĚŅĬ/ĨĶĚĨƞŀŏĺĸŅ-ėĺŅĴĶńĭįŇħĝŀĭȮĪńŘĚĨƞŀ

ĨĬŏŀĚŐĸŃįŌƟŀŊŗĬ 
(2) ĮĶŃŏĴŇĬěŅĔľĬƟŅĪňŗ-őėĶĚĔŅĶĪňŗœħƟĶńĭįŇħĝŀĭ 
(3) ĮĶŃŏĴŇĬěŅĔıķĨŇĔĶĶĴŒĬĔŅĶŏĕƟŅŏĶňĵĬ-ĶŃľĺƞŅĚĪŜŅĔŇěĔĶĶĴȮőħĵŀŅěŏĮƦĬĽƞĺĬľĬŉŗĚĕŀĚėŃŐĬĬ

ėĺŅĴĮĶŃıķĨŇĬńĔĻŉĔļŅ 
&4'ȮĮĶŃŏĴŇĬıķĨŇĔĶĶĴȮőħĵĽńĚŏĔĨıķĨŇĔĶĶĴĬńĔĻŉĔļŅŒĬĔŅĶŏĕƟŅĶƞĺĴĔŇěĔĶĶĴ-ĔŅĶĪŜŅĚŅĬĔĸŋƞĴ 

 
ȮȮȮȮ2.2 ėĺŅĴĶŌƟ  

įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟ 
&/'ȮĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŒĬŏĬŊŘŀľŅĺŇĝŅĪŅĚħƟŅĬėĦŇĨĻŅĽĨĶƢ 
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&0'ȮĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŏĬŊŘŀľŅĺŇĝŅĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢȮĪńŘĚľĸńĔĔŅĶŐĸŃĪńĔļŃĳŅėĮĢŇĭńĨŇĔŅĶ 
&1'ȮĴňĔŅĶĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮıńĥĬŅėĺŅĴĶŌƟŒľĴƞőħĵŏĜıŅŃħƟŅĬĺŇĪĵŅĻŅĽĨĶƢ

ŏĪėőĬőĸĵňȮŐĸŃĬĺńĨĔĶĶĴĽĴńĵŒľĴƞ 
&2'ȮĴňėĺŅĴĶŀĭĶŌƟŒĬĻŅĽĨĶƢĨƞŅĚŕȮĪňŗěŃĬŜŅĴŅŒĝƟŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 
 
ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟ 
&/'ȮŒľƟėĺŅĴĶŌƟȮėĺŅĴŏĕƟŅŒěőħĵĺŇīňĔŅĶĭĶĶĵŅĵȮŀĳŇĮĶŅĵȮĩŅĴ-ĨŀĭȮŒĬĝńŘĬŏĶňĵĬĔŅĶĽŅīŇĨĪħĸŀĚ

ŐĸŃİƗĔĮĢŇĭńĨŇŒĬŏĬŊŘŀľŅĶŅĵĺŇĝŅ 
&0'ȮŐĬŃĬŜŅĺŇīňĔŅĶŏĶňĵĬĶŌƟ-ĔŅĶĽŊĭėƟĬĕƟŀĴŌĸȮŐĸŃĔŅĶĻŉĔļŅėƟĬėĺƟŅħƟĺĵĨĬŏŀĚȮ 
&1'ȮŒĝƟĔŅĶŏĶňĵĬĔŅĶĽŀĬľĸŅĔľĸŅĵĶŌĮŐĭĭȮőħĵŏĬƟĬĪķļġňȮŐĸŃĮĢŇĭńĨŇŒľƟŏĮƦĬœĮĨŅĴĸńĔļĦŃĕŀĚ

ĶŅĵĺŇĝŅȮ 
&2'ȮŏĬƟĬĔŅĶĵĔĨńĺŀĵƞŅĚĪňŗĽŅĴŅĶĩŏĝŊŗŀĴőĵĚĪķļġňȮĔńĭĔŅĶħŜŅĶĚĝňĺŇĨœħƟ 
 
ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬėĺŅĴĶŌƟ 
(/) ĮĶŃŏĴŇĬěŅĔĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵ 
(0) ĮĶŃŏĴŇĬěŅĔĔŅĶĬŜŅŏĽĬŀĮŅĔŏĮĸƞŅȮŀĳŇĮĶŅĵŐĸĔŏĮĸňŗĵĬėĺŅĴėŇħŏľŖĬŒĬĝńŘĬŏĶňĵĬ 
(1) ĮĶŃŏĴŇĬěŅĔėŋĦĳŅıĚŅĬĪňŗĴŀĭľĴŅĵȮĪňŗŐĽħĚĩŉĚĔŅĶľŅėĺŅĴĶŌƟŏıŇŗĴŏĨŇĴȮőħĵŀŅĻńĵĕƟŀĴŌĸ/ľĸńĔ

ėĺŅĴĶŌƟěŅĔŐľĸƞĚĪňŗĬƞŅŏĝŊŗŀĩŊŀĴŅĮĶŃĔŀĭœħƟŀĵƞŅĚŏľĴŅŃĽĴŐĸŃĴňěĶĶĵŅĭĶĶĦŒĬĔŅĶŀƟŅĚŀŇĚ 
(2) ĪħĽŀĭĺńħėĺŅĴĶŌƟŒĬĶŅĵĺŇĝŅĪńŘĚĔŅĶĽŀĭĳŅėĪķļġňŐĸŃĮĢŇĭńĨŇ 
(3) ĮĶŃŏĴŇĬěŅĔĶŅĵĚŅĬ 
(4) ĮĶŃŏĴŇĬěŅĔĶŅĵĺŇĝŅİƗĔĮĢŇĭńĨŇĚŅĬĳŅėĽĬŅĴĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı-İƗĔĮĶŃĽĭĔŅĶĦƢ

ĺŇĝŅĝňı-ĽľĔŇěĻŉĔļŅ 
 

    2.3 ĪńĔļŃĮƤĠĠŅ 
įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ  
&1'ȮĽŅĴŅĶĩėŇħĺŇŏėĶŅŃľƢħƟŅĬĔŅĶėŜŅĬĺĦŐĸŃĔŅĶĽńĚŏėĶŅŃľƢȮŐĸŃĽĶŋĮįĸěŅĔĔŅĶĪħĸŀĚĪŅĚ

ĺŇĪĵŅĻŅĽĨĶƢŀĵƞŅĚŏĮƦĬĶŃĭĭ 
(2) ĽŅĴŅĶĩėŇħĺŇŏėĶŅŃľƢȮĔŅĶĽńĚŏėĶŅŃľƢŐĸŃĽĶŋĮįĸěŅĔĔŅĶĪħĸŀĚĪŅĚĺŇĪĵŅĻŅĽĨĶƢŀĵƞŅĚŏĮƦĬĶŃĭĭ 
(3)ȮĬŜŅŏŀŅėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢœĮĮĶŃĵŋĔĨƢŒĝƟĔńĭĽĩŅĬĔŅĶĦƢĨƞŅĚŕȮœħƟŀĵƞŅĚ

ĩŌĔĨƟŀĚȮŐĸŃŏľĴŅŃĽĴ 
&2'ȮĴňėĺŅĴŒİƙĶŌƟŐĸŃĽŅĴŅĶĩĺŇŏėĶŅŃľƢėĺŅĴĶŌƟěŅĔŐľĸƞĚĨƞŅĚŕȮĪňŗľĸŅĔľĸŅĵœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮŐĸŃĴň

ŐĬĺėŇħĨƞŀĵŀħŒĬĔŅĶĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ 
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ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 
&/'ȮěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵŒĝƟŐĬĺėŇħĪķļġňĪńĔļŃĪŅĚĮƤĠĠŅ 
&0'ȮěńħĔŇěĔĶĶĴĔŅĶĬŜŅŏĽĬŀȮŐĸŃŀĳŇĮĶŅĵŐĸĔŏĮĸňŗĵĬėĺŅĴėŇħŏľŖĬŒĬĝńŘĬŏĶňĵĬȮİƗĔĔŅĶĺŇŏėĶŅŃľƢ

ĔĶĦňĻŉĔļŅőħĵŀĳŇĮĶŅĵĔĸŋƞĴ 
&1'ȮĽŅīŇĨȮĪħĸŀĚȮŐĸŃİƗĔĮĢŇĭńĨŇŒĬŏĬŊŘŀľŅĶŅĵĺŇĝŅ 
&2'ȮŒĝƟĔŅĶŏĶňĵĬĔŅĶĽŀĬľĸŅĔľĸŅĵĶŌĮŐĭĭȮőħĵŏĬƟĬĪķļġňȮŐĸŃĮĢŇĭńĨŇŒľƟŏĮƦĬœĮĨŅĴĸńĔļĦŃĕŀĚ

ĶŅĵĺŇĝŅȮ 
&3'ȮŐĬŃĬŜŅĺŇīňĔŅĶŏĶňĵĬĶŌƟ-ĔŅĶĽŊĭėƟĬĕƟŀĴŌĸħƟĺĵĨĬŏŀĚȮŐĸŃŒľƟİƗĔĮĢŇĭńĨŇŒĬĪŋĔĶŅĵĺŇĝŅ 
 
ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ  
(/) ĮĶŃŏĴŇĬěŅĔėŋĦĳŅıĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵ 
(0) ĮĶŃŏĴŇĬěŅĔĔŅĶŀĳŇĮĶŅĵŐĸĔŏĮĸňŗĵĬŒĬĝńŘĬŏĶňĵĬ 
(1) ĪħĽŀĭĺńħėĺŅĴĶŌƟŒĬĶŅĵĺŇĝŅĪńŘĚĪķļġňŐĸŃĮĢŇĭńĨŇ 
(2) ĮĶŃŏĴŇĬŒĬĶŅĵĺŇĝŅőėĶĚĔŅĶĺŇěńĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı ŐĸŃĶŅĵĺŇĝŅİƗĔĮĢŇĭńĨŇĚŅĬ

ĳŅėĽĬŅĴĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 
 

    2.4 ĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
(1) ĴňĳŅĺŃįŌƟĬŜŅȮőħĵĽŅĴŅĶĩĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬŒĬģŅĬŃįŌƟĬŜŅŐĸŃĽĴŅĝŇĔĪňŗħň 
(2) ĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀŀĚėƢĔĶŐĸŃĽńĚėĴȮĶĺĴĪńŘĚıńĥĬŅĨĬŏŀĚŐĸŃıńĥĬŅĚŅĬ 
&3'ȮĽŅĴŅĶĩĮĶńĭĨńĺŒľƟŏĕƟŅĔńĭĽĩŅĬĔŅĶĦƢȮŐĸŃĺńĥĬīĶĶĴĕŀĚŀĚėƢĔĶ 

 
ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
(/) ŒĝƟĔŅĶĽŀĬĪňŗĴňĔŅĶĔŜŅľĬħĔŇěĔĶĶĴĔĸŋƞĴȮĴňĔŅĶĮĶŃĽŅĬĚŅĬĔńĭįŌƟŀŊŗĬ 
(0) ĽŀħŐĪĶĔėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŒĬėĺŅĴŐĨĔĨƞŅĚĶŃľĺƞŅĚĭŋėėĸŒĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĪŋĔĶŅĵĺŇĝŅ 
(1) ĽŀħŐĪĶĔŒľƟĨĶŃľĬńĔĩŉĚĺńĥĬīĶĶĴŀĚėƢĔĶ ėĺŅĴĶńĭįŇħĝŀĭĨƞŀŀĚėƢĔĶŐĸŃĽńĚėĴ 

 
ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
(/) ĮĶŃŏĴŇĬěŅĔėŋĦĳŅıŐĸŃĔŅĶıńĥĬŅĚŅĬĨŅĴĪňŗœħƟĶńĭĴŀĭľĴŅĵ 
(0) ĽńĚŏĔĨıķĨŇĔĶĶĴĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬ 
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    2.5 ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
įĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
(/) ĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟħƟŅĬĔŅĶėŜŅĬĺĦȮŏıŊŗŀĺŇŏėĶŅŃľƢįĸȮĮĶŃĴĺĸįĸȮĔŅĶŐĔƟĮƤĠľŅȮŐĸŃ

ĬŜŅŏĽĬŀĕƟŀĴŌĸœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
(2) ĴňĪńĔļŃĔŅĶŒĝƟĳŅļŅŏıŊŗŀĔŅĶĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢœħƟŀĵƞŅĚĴň

ĮĶŃĽŇĪīŇĳŅıȮĶĺĴĪńŘĚĔŅĶŏĸŊŀĔŒĝƟĶŌĮŐĭĭĔŅĶĽŊŗŀĽŅĶœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
(1) ĽŅĴŅĶĩŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŒĬĔŅĶĽŊĭėƟĬŐĸŃŏĔŖĭĶĺĭĶĺĴĕƟŀĴŌĸœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮ

ŐĸŃŏľĴŅŃĽĴĔńĭĽĩŅĬĔŅĶĦƢ 
 
ĔĸĵŋĪīƢĔŅĶĽŀĬĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶ 

ŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
(/) ĽŀħŐĪĶĔĪńĔļŃĔŅĶėŇħĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕŒĬĶŅĵĺŇĝŅĨƞŅĚŕ 
(0) ĽŀħŐĪĶĔĪńĔļŃĔŅĶŒĝƟĳŅļŅœĪĵȮĳŅļŅŀńĚĔķļľĶŊŀĳŅļŅĨƞŅĚĮĶŃŏĪĻŀŊŗĬŕȮŒĬĔŅĶĽŊŗŀĽŅĶŒĬ

ĶŅĵĺŇĝŅĨƞŅĚŕ 
(1) ĴŀĭľĴŅĵĔŇěĔĶĶĴĔĸŋƞĴŐĸŃĬŜŅŏĽĬŀ 
(2) ĽŀħŐĪĶĔĪńĔļŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŒĬĶŅĵĺŇĝŅĨƞŅĚŕ 
(3) ĴŀĭľĴŅĵĔŇěĔĶĶĴĔĸŋƞĴŐĸŃĬŜŅŏĽĬŀőħĵŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
(4) ĔŅĶĽĶƟŅĚĝŇŘĬĚŅĬőħĵĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
 
ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟ 

ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
(/) ĮĶŃŏĴŇĬěŅĔėŋĦĳŅıĕŀĚĚŅĬ 
(0) ĔŅĶĪħĽŀĭĮĢŇĭńĨŇ 
(1) ĔŅĶĬŜŅŏĽĬŀ 
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1,ȮŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ(Curriculum 
Mapping)  
ȮȮȮȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭįĸĔŅĶŏĶňĵĬĶŌƟĽŌƞ
ĶŅĵĺŇĝŅȮ2 ľĴĺħĺŇĝŅȮœħƟŐĔƞȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮŐĸŃľĴĺħĺŇĝŅŏĜıŅŃȮőħĵŐĽħĚŒľƟŏľŖĬĺƞŅŐĨƞĸŃĶŅĵĺŇĝŅ
ŒĬľĸńĔĽŌĨĶĶńĭįŇħĝŀĭĨƞŀįĸĔŅĶŏĶňĵĬĶŌƟŒħĭƟŅĚȮŏĮƦĬėĺŅĴĶńĭįŇħĝŀĭľĸńĔľĶŊŀĶńĭįŇħĝŀĭĶŀĚȮħńĚĬňŘ 
ȮȮȮȮ1,/ȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 
ȮȮȮȮȮȮȮȮȮȮĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇ
ĶŃħńĭŀŋħĴĻŉĔļŅȮı.Ļ. 2552 ěŜŅĬĺĬȮȮ5 ħƟŅĬȮħńĚĬňŘ 

 

Īňŗ ĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟ ĶŅĵĸŃŏŀňĵħ/ĨńĺĝňŘĺńħ 
1 ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 1.1 ĨĶĚĨƞŀŏĺĸŅ 

1.2 ĴňėĺŅĴĞŊŗŀĽńĨĵƢȮĽŋěĶŇĨ 
1.3 ĴňĽńĴĴŅėŅĶĺŃȮŀƞŀĬĬƟŀĴĩƞŀĴĨĬ 

2 ėĺŅĴĶŌƟ 2.1 ĴňėĺŅĴĶŌƟȮėĺŅĴŏĕƟŅŒěŒĬŏĬŊŘŀľŅĺŇĝŅĪňŗĻŉĔļŅ 
2.2 ĽŅĴŅĶĩĬŜŅėĺŅĴĶŌƟœĮŒĝƟŒĬĔŅĶħŜŅĶĚĝňĺŇĨ 
2.3ȮĽŅĴŅĶĩıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĕŀĚĨĬŏŀĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

3 ĪńĔļŃĪŅĚĮƤĠĠŅ 3.1 ĽŅĴŅĶĩėŇħĺŇŏėĶŅŃľƢŀĵƞŅĚĴňŏľĨŋįĸ 
3.2 ĽŅĴŅĶĩĽńĚŏėĶŅŃľƢĕƟŀĴŌĸŀĵƞŅĚŏĮƦĬĶŃĭĭ 
3.3 ĽŅĴŅĶĩĮĶŃŏĴŇĬėƞŅȮľĶŊŀėŋĦėƞŅ 

4 ĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ 

4.1 ĽŅĴŅĶĩĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟ 
4.2 ĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚȮįŌƟŀŊŗĬȮŐĸŃĽńĚėĴ 

5 ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶ
ĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

5.1 ĽŅĴŅĶĩĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕ 
5.2 ĽŅĴŅĶĩŒĝƟĳŅļŅŒĬĔŅĶĽŊŗŀĽŅĶœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
5.3 ĴňĪńĔļŃŒĬĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
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/,/ȮĔŅĶıńĥĬŅįĸĔŅĶŏĶňĵĬĶŌƟŒĬŐĨƞĸŃħƟŅĬ 
 

ȮȮȮȮ1.1.1ȮȮħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ  

įĸĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟ 
(/) ĨĶĚĨƞŀŏĺĸŅ - ĪŜŅĕƟŀĨĔĸĚĶƞĺĴĔńĬĶŃľĺƞŅĚįŌƟŏĶňĵĬĔńĭįŌƟĽŀĬ

ŏĶŊŗŀĚĔŅĶŏĕƟŅŏĶňĵĬ 
- ĪŜŅĕƟŀĨĔĸĚĶƞĺĴĔńĬĶŃľĺƞŅĚįŌƟŏĶňĵĬĔńĭįŌƟĽŀĬ
ŏĶŊŗŀĚĕŀĚŏĺĸŅĽƞĚĚŅĬ 
- ĽŀħŐĪĶĔŏĶŊŗŀĚĕŀĚĺńĥĬīĶĶĴĨĶĚĨƞŀŏĺĸŅŒĬ
ĔŅĶŏĶňĵĬĔŅĶĽŀĬĪŋĔĶŅĵĺŇĝŅ 

- ĮĶŃŏĴŇĬěŅĔıķĨŇĔĶĶĴŒĬĔŅĶŏĕƟŅ
ŏĶňĵĬ 
- ĮĶŃŏĴŇĬěŅĔıķĨŇĔĶĶĴŒĬĔŅĶĽƞĚĚŅĬ 
 

(2) ĴňėĺŅĴĞŊŗŀĽńĨĵƢȮ
ĽŋěĶŇĨ 

- ĴŀĭľĴŅĵĚŅĬĔĸŋƞĴŐĸŃĚŅĬŏħňŗĵĺ 
- ěńħĔŇěĔĶĶĴĪňŗĽƞĚŏĽĶŇĴħƟŅĬėŋĦīĶĶĴěĶŇĵīĶĶĴĪńŘĚ
ĳŅĵĬŀĔŐĸŃĳŅĵŒĬľƟŀĚŏĶňĵĬŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
- ĽŀħŐĪĶĔŏĶŊŗŀĚĕŀĚĺńĥĬīĶĶĴėĺŅĴĞŊŗŀĽńĨĵƢĽŋěĶŇĨ
ŒĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĪŋĔĶŅĵĺŇĝŅ 

- ĮĶŃŏĴŇĬěŅĔĝŇŘĬĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵȮ
ŏĝƞĬȮĶŅĵĚŅĬȮĔŅĶŀƟŅĚŀŇĚȮŐĸŃĔŅĶĽŀĭ 

- ĮĶŃŏĴŇĬěŅĔėĺŅĴĞŊŗŀĽńĨĵƢĨƞŀĕƟŀĨĔĸĚ
ĕŀĚĬńĔĻŉĔļŅŒĬĝńŘĬŏĶňĵĬȮőħĵĮĶŃŏĴŇĬ
ěŅĔĔŅĶĽńĚŏĔĨ 

(3) ĴňĽńĴĴŅėŅĶĺŃ 
ŀƞŀĬĬƟŀĴĩƞŀĴĨĬ 

- ĮĸŌĔİƤĚŒľƟĨĶŃľĬńĔŒĬėŋĦėƞŅĕŀĚĔŅĶĮĢŇĭńĨŇĨĬ
ŀĵƞŅĚĽŋĳŅıŐĸŃŀƞŀĬĬƟŀĴȮĺŅěŅĽŋĳŅıœıŏĶŅŃȮĴň
ĶŃŏĭňĵĭĺŇĬńĵȮĮĶŃıķĨŇĨĬŒľƟĩŌĔĔŅĸŏĪĻŃőħĵŒĝƟ
ĔĶĦňĔŅĶĽŅīŇĨŐĸŃĔĶĦňěŜŅĸŀĚ 
- ĴŀĭľĴŅĵĚŅĬĔĸŋƞĴŐĸŃĚŅĬŏħňŗĵĺ 

- ĽńĚŏĔĨıķĨŇĔĶĶĴĬńĔĻŉĔļŅ 
- ĔŅĶĬŜŅŏĽĬŀįĸĚŅĬ 

1.1.2 ħƟŅĬėĺŅĴĶŌƟ  
įĸĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟ 

(1) ĴňėĺŅĴĶŌƟȮėĺŅĴ
ŏĕƟŅŒěŒĬŏĬŊŘŀľŅĺŇĝŅ
ĪňŗĻŉĔļŅ 

- ŒľƟėĺŅĴĶŌƟȮėĺŅĴŏĕƟŅŒěőħĵĺŇīňĔŅĶĭĶĶĵŅĵȮ
ŀĳŇĮĶŅĵȮĩŅĴ-ĨŀĭȮŒĬĝńŘĬŏĶňĵĬ 
- ŒľƟėĺŅĴĶŌƟȮėĺŅĴŏĕƟŅŒěőħĵĺŇīňĔŅĶĻŉĔļŅėƟĬėĺƟŅ
ħƟĺĵĨĬŏŀĚ 
- ŒľƟėĺŅĴĶŌƟȮėĺŅĴŏĕƟŅŒěőħĵĺŇīňĔŅĶĽŅīŇĨȮĪħĸŀĚ
ŐĸŃİƗĔĮĢŇĭńĨŇŒĬŏĬŊŘŀľŅĶŅĵĺŇĝŅ 
- ŒľƟėĺŅĴĶŌƟȮėĺŅĴŏĕƟŅŒěőħĵĺŇīňĔŅĶĻŉĔļŅħŌĚŅĬ
ĬŀĔĽĩŅĬĪňŗ 

- ĮĶŃŏĴŇĬěŅĔĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵ 
- ĮĶŃŏĴŇĬěŅĔĔŅĶŀĳŇĮĶŅĵŐĸĔŏĮĸňŗĵĬ
ėĺŅĴėŇħŏľŖĬŒĬĝńŘĬŏĶňĵĬ 

- ĪħĽŀĭĺńħėĺŅĴĶŌƟŒĬĶŅĵĺŇĝŅĪńŘĚĪķļġň 

ŐĸŃĮĢŇĭńĨŇ 
 

(2)ȮĽŅĴŅĶĩĬŜŅėĺŅĴȮ
ĶŌƟœĮŒĝƟŒĬĔŅĶħŜŅĶĚȮ
ĝňĺŇĨ 

- ŒľƟėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěĪňŗĩŌĔĨƟŀĚŏĔňŗĵĺĔńĭŏĬŊŘŀľŅȮ
ĺŇĝŅőħĵĔŅĶěńħĔŅĶŏĶňĵĬĶŌƟőħĵŒĝƟĮƤĠľŅŏĮƦĬľĸńĔȮ
&Problem Based Learning'ȮľĶŊŀȮŏĶňĵĔĵƞŀĺƞŅ 
PBL 

- ĮĶŃŏĴŇĬĨŅĴľĸńĔŏĔĦĤƢĕŀĚȮPBL 
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įĸĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟ 
(3) ĽŅĴŅĶĩıńĥĬŅȮ
ĔŅĶŏĶňĵĬĶŌƟĕŀĚĨĬȮ
ŏŀĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

- ĴňĔŅĶŐĬŃĬŜŅĺŇīňĔŅĶŏĶňĵĬĶŌƟ-ĔŅĶĽŊĭėƟĬĕƟŀĴŌĸ
ħƟĺĵĨĬŏŀĚȮŐĸŃŒľƟİƗĔĮĢŇĭńĨŇŒĬĪŋĔĶŅĵĺŇĝŅ 

- ĮĶŃŏĴŇĬěŅĔėŋĦĳŅıĚŅĬĴŀĭľĴŅĵȮ
ĪňŗŐĽħĚĩŉĚĔŅĶėŇħ-ĺŇŏėĶŅŃľƢȮĔŅĶľŅ
ėĺŅĴĶŌƟŏıŇŗĴŏĨŇĴȮőħĵŀŅĻńĵĕƟŀĴŌĸ-ľĸńĔ
ėĺŅĴĶŌƟěŅĔŐľĸƞĚĪňŗĬƞŅŏĝŊŗŀĩŊŀĴŅĮĶŃĔŀĭ
œħƟŀĵƞŅĚŏľĴŅŃĽĴŐĸŃĴňěĶĶĵŅĭĶĶĦ
ŒĬĔŅĶŀƟŅĚŀŇĚ 
- ĔŅĶĽŀĭĳŅėĪķļġň-ĮĢŇĭńĨŇ 

1.1.3 ĪńĔļŃĪŅĚĮƤĠĠŅ 
įĸĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟ 

(1)ȮĽŅĴŅĶĩėŇħ
ĺŇŏėĶŅŃľƢŀĵƞŅĚĴň
ŏľĨŋįĸ 

- ěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵŒĝƟŐĬĺėŇħ
ĪķļġňĪńĔļŃĪŅĚĮƤĠĠŅ 
- ĬŜŅŏĽĬŀŐĸŃŀĳŇĮĶŅĵŐĸĔŏĮĸňŗĵĬėĺŅĴėŇħŏľŖĬ
ŒĬĝńŘĬŏĶňĵĬ 

- ĮĶŃŏĴŇĬěŅĔėŋĦĳŅıĚŅĬĪňŗœħƟĶńĭĴŀĭȮ
ľĴŅĵ 

- ĮĶŃŏĴŇĬěŅĔĔŅĶŀĳŇĮĶŅĵŐĸĔŏĮĸňŗĵĬ
ŒĬĝńŘĬŏĶňĵĬ 

(2)ȮĽŅĴŅĶĩ
ĽńĚŏėĶŅŃľƢĕƟŀĴŌĸ
ŀĵƞŅĚŏĮƦĬĶŃĭĭ 

- İƗĔĮĢŇĭńĨŇĪńĔļŃĔŅĶĽńĚŏėĶŅŃľƢőħĵŒĝƟĺŇīňĔŅĶ
ĔĶĦňĻŉĔļŅ 
- ĽŅīŇĨȮĪħĸŀĚŐĸŃİƗĔĮĢŇĭńĨŇŒĬŏĬŊŘŀľŅĶŅĵĺŇĝŅ 

- ĮĶŃŏĴŇĬěŅĔĔŅĶŀĳŇĮĶŅĵŐĸĔŏĮĸňŗĵĬ
ŒĬĝńŘĬŏĶňĵĬ 
- ĪħĽŀĭĺńħĪńĔļŃŒĬŏĬŊŘŀľŅĺŇĝŅ 

(3)ȮĽŅĴŅĶĩĮĶŃŏĴŇĬ
ėƞŅȮľĶŊŀėŋĦėƞŅ 

 

- ŒľƟėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŒĬŏĶŊŗŀĚĔŅĶĮĶŃŏĴŇĬėƞŅ
őħĵŒĝƟĺŇīňěŜŅŐĬĔėŋĦĳŅıĚŅĬ 
- ŒľƟėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŒĬŏĶŊŗŀĚĔŅĶĮĶŃŏĴŇĬėƞŅ
őħĵŒĝƟĺŇīňĔŅĶĬŜŅŏĽĬŀįĸĚŅĬ 

- ĮĶŃŏĴŇĬěŅĔėŋĦĳŅıĚŅĬ 
-ȮĮĶŃŏĴŇĬěŅĔĔŅĶĴňĽƞĺĬĶƞĺĴ 
 

1.1.4 ĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
įĸĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟ 

(1) ĽŅĴŅĶĩĪŜŅĚŅĬ
ĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟ 

-ȮĴŀĭľĴŅĵĔŇěĔĶĶĴĔĸŋƞĴ 
- ĽŀħŐĪĶĔėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŒĬėĺŅĴŐĨĔĨƞŅĚ
ĶŃľĺƞŅĚĭŋėėĸŒĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĪŋĔĶŅĵĺŇĝŅ 

- ĮĶŃŏĴŇĬěŅĔėŋĦĳŅıĕŀĚĚŅĬ 
-ȮĽńĚŏĔĨıķĨŇĔĶĶĴ 

(2) ĴňėĺŅĴĶńĭįŇħȮ
ĝŀĭĨƞŀĨĬŏŀĚȮįŌƟŀŊŗĬȮ
ŐĸŃĽńĚėĴ 

-ȮĴŀĭľĴŅĵĔŇěĔĶĶĴĔĸŋƞĴőħĵŒĝƟĔĶŃĭĺĬĔŅĶ
PBL 
 

- ĮĶŃŏĴŇĬěŅĔėŋĦĳŅıĕŀĚĚŅĬĨŅĴ
ŏĔĦĤƢĕŀĚȮPBL 
-ȮĽńĚŏĔĨıķĨŇĔĶĶĴ 

1.1.5ȮħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
įĸĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟ 

(1)ȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢ
ŏĝŇĚĨńĺŏĸĕ 

- ĽŀħŐĪĶĔĪńĔļŃĔŅĶėŇħĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕŒĬ
ĶŅĵĺŇĝŅĨƞŅĚŕ 
-ȮĴŀĭľĴŅĵĔŇěĔĶĶĴĔĸŋƞĴ 

- ĮĶŃŏĴŇĬěŅĔėŋĦĳŅıĕŀĚĚŅĬ 
- ĔŅĶĪħĽŀĭ 



44 
 

įĸĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟ 
(2)ȮĽŅĴŅĶĩŒĝƟĳŅļŅ
ŒĬĔŅĶĽŊŗŀĽŅĶœħƟŀĵƞŅĚ
ŏľĴŅŃĽĴ 

- ĽŀħŐĪĶĔĪńĔļŃĔŅĶŒĝƟĳŅļŅŒĬĔŅĶĽŊŗŀĽŅĶŒĬ
ĶŅĵĺŇĝŅĨƞŅĚŕ 
-ȮĴŀĭľĴŅĵĔŇěĔĶĶĴĔĸŋƞĴŐĸŃĬŜŅŏĽĬŀ 

- ĮĶŃŏĴŇĬěŅĔėŋĦĳŅıĕŀĚĚŅĬ 
- ĔŅĶĪħĽŀĭ 
-ȮĔŅĶĬŜŅŏĽĬŀ 

(3) ĴňĪńĔļŃŒĬĔŅĶŒĝƟ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

 

- ĽŀħŐĪĶĔĪńĔļŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ
ŒĬĶŅĵĺŇĝŅĨƞŅĚŕ 
-ȮĴŀĭľĴŅĵĔŇěĔĶĶĴĔĸŋƞĴŐĸŃĬŜŅŏĽĬŀőħĵŒĝƟȮ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
-ȮĔŅĶĽĶƟŅĚĝŇŘĬĚŅĬőħĵĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

- ĮĶŃŏĴŇĬěŅĔėŋĦĳŅıĕŀĚĚŅĬ 
- ĔŅĶĪħĽŀĭĮĢŇĭńĨŇ 
-ȮĔŅĶĬŜŅŏĽĬŀ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 

4
5 

ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ&Curriculum Mapping' 
ĔĸŋƞĴĺŇĝŅĳŅļŅŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ 

¸ȮėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮȮȮ¹ȮėĺŅĴĶńĭįŇħĝŀĭĶŀĚ 

ĶŅĵĺŇĝŅ 
 

 
 
/,ȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 

 
 

0,ȮėĺŅĴĶŌƟ 

 
 

1,ȮĪńĔļŃĪŅĚĮƤĠĠŅ 

2,ȮĪńĔļŃėĺŅĴȮȮ
ĽńĴıńĬīƢȮȮȮȮȮȮȮ
ĶŃľĺƞŅĚĭŋėėĸȮ
ŐĸŃėĺŅĴĶńĭȮ
įŇħĝŀĭ 

3,ȮĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮ
ĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶ
ŒĝƟŏĪėőĬőĸĵňĽŅĶȮ
ĽĬŏĪĻ 

ĔĸŋƞĴĺŇĝŅĳŅļŅŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ 1 2 3 1 2 3 1 2 3 1 2 1 2 3 

Ȯ...//./ĳŅļŅœĪĵŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ ¹  ̧   ̧ ¹   ̧   ̧  ̧  ̧   ̧  ̧

...//.0ȮĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ  ̧  ̧ ¹   ̧   ̧    ̧    ̧  

0001103ȮĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶĻŉĔļŅėƟĬėĺƟŅ  ̧  ̧   ̧   ̧   ̧   ̧    ̧  

...//.4ȮĔŅĶĲƤĚ-ıŌħĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶŒĬ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮĝňĺŇĨĮĶŃěŜŅĺńĬ 

 ̧ ¹  ̧  ̧  ̧   ̧    ̧  ̧  ̧  ̧  

0001105 ĔŅĶŀƞŅĬ-ŏĕňĵĬĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶŒĬ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮĝňĺŇĨĮĶŃěŜŅĺńĬ 

 ̧    ̧    ̧    ̧   ¹  ̧

0001106 ĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĺńĥĬīĶĶĴ ¹   ̧  ̧ ¹     ̧   ̧   ̧  

0001107 ĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶŒĬĚŅĬŀŅĝňı  ̧   ̧  ̧  ̧   ̧    ̧    ̧  

0001108ȮĳŅļŅěňĬŏıŊŗŀĔŅĶĽŊŗŀĽŅĶŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮȮȮȮ  ̧   ̧  ̧  ̧   ̧    ̧    ̧  

 
 
 



 
 

 

4
6 

ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ&Curriculum Mapping' 
ĔĸŋƞĴĺŇĝŅĴĬŋļĵĻŅĽĨĶƢ 

¸ȮėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮȮȮ¹ȮėĺŅĴĶńĭįŇħĝŀĭĶŀĚ 

ĶŅĵĺŇĝŅ 
 

 
 
/,ȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 

 
 

0,ȮėĺŅĴĶŌƟ 

 
 

1,ȮĪńĔļŃĪŅĚĮƤĠĠŅ 

2,ȮĪńĔļŃėĺŅĴȮȮ
ĽńĴıńĬīƢȮȮȮȮȮȮȮ
ĶŃľĺƞŅĚĭŋėėĸȮ
ŐĸŃėĺŅĴĶńĭȮ
įŇħĝŀĭ 

3,ȮĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮ
ĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶ
ŒĝƟŏĪėőĬőĸĵňĽŅĶȮ
ĽĬŏĪĻ 

ĔĸŋƞĴĺŇĝŅĴĬŋļĵĻŅĽĨĶƢ 1 2 3 1 2 3 1 2 3 1 2 1 2 3 

0002101 ıĶŃıŋĪīĻŅĽĬŅŏıŊŗŀĔŅĶıńĥĬŅ    ̧  ̧    ̧     ̧   ̧  

...2/.2ȮěŇĨĺŇĪĵŅŏıŊŗŀĔŅĶıńĥĬŅĨĬ  ̧  ̧   ̧  ̧  ̧  ̧  ̧   ̧  ̧   ̧  

...0/.1ȮĽŋĬĪĶňĵĳŅıĕŀĚħĬĨĶňĔńĭĝňĺŇĨ  ̧ ¹   ̧ ¹    ¹  ̧    ̧  

...0/.2ȮĻŇĸĮŃŐĸŃĔŅĶŀŀĔŐĭĭ  ̧    ̧    ̧    ̧    ̧  

...0/.3ȮĽŋĬĪĶňĵĳŅıĔŅĶŐĽħĚ  ̧    ̧ ¹     ̧   ̧   ̧  

...0/.4ȮĽĴŅīŇŏıŊŗŀıńĥĬŅĝňĺŇĨ  ̧    ̧ ¹     ̧   ̧   ̧  

 
 
 
 
 
 



 
 

 

4
7 

ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ&Curriculum Mapping' 
ĔĸŋƞĴĺŇĝŅĽńĚėĴĻŅĽĨĶƢ 

¸ȮėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮȮȮ¹ȮėĺŅĴĶńĭįŇħĝŀĭĶŀĚ 

ĶŅĵĺŇĝŅ 
 

 
 
/,ȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 

 
 

0,ȮėĺŅĴĶŌƟ 

 
 

1,ȮĪńĔļŃĪŅĚĮƤĠĠŅ 

2,ȮĪńĔļŃėĺŅĴȮȮ
ĽńĴıńĬīƢȮȮȮȮȮȮȮ
ĶŃľĺƞŅĚĭŋėėĸȮ
ŐĸŃėĺŅĴĶńĭȮ
įŇħĝŀĭ 

3,ȮĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮ
ĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶ
ŒĝƟŏĪėőĬőĸĵňĽŅĶȮ
ĽĬŏĪĻ 

ĔĸŋƞĴĺŇĝŅĽńĚėĴĻŅĽĨĶƢ 1 2 3 1 2 3 1 2 3 1 2 1 2 3 

...1/./ȮĶŃĭĭĽńĚėĴœĪĵȮ  ̧  ̧  ̧  ̧  ̧   ̧ ¹    ̧  ¹  ̧

...1/.0ȮĶŃĭĭĽńĚėĴőĸĔȮ  ̧  ̧ ¹  ̧  ̧   ̧ ¹   ̧  ̧  ¹  ̧

0003103 īŋĶĔŇěĔńĭĝňĺŇĨĮĶŃěŜŅĺńĬȮ  ̧  ̧   ̧  ̧   ̧    ̧    ̧  ̧

0003104 œĪŏĸĵĻŉĔļŅȮ  ̧  ̧  ̧  ̧    ̧    ̧    ̧  

0003105ȮĮĶŃŏĪĻœĪĵĔńĭĮĶŃĝŅėĴŀŅŏĞňĵĬ  ̧    ̧    ̧    ̧    ̧  

0003106ȮŏĻĶļģĔŇěŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮ  ̧  ̧   ̧  ̧   ̧    ̧   ̧   

0003107ȮėĺŅĴŏĮƦĬıĸŏĴŊŀĚĪňŗħň  ̧ ¹   ̧  ̧   ̧ ¹   ̧  ̧ ¹  ̧ ¹ 

0003108ȮĔġľĴŅĵŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ  ̧  ̧   ̧  ̧   ̧   ¹  ̧   ̧ ¹ 

 
 
 
 
 
 



 
 

 

4
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ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ&Curriculum Mapping' 
ĔĸŋƞĴĺŇĝŅėĦŇĨĻŅĽĨĶƢȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň 

¸ȮėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮȮȮ¹ȮėĺŅĴĶńĭįŇħĝŀĭĶŀĚ 

ĶŅĵĺŇĝŅ 
 

 
 
/,ȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 

 
 

0,ȮėĺŅĴĶŌƟ 

 
 

1,ȮĪńĔļŃĪŅĚĮƤĠĠŅ 

2,ȮĪńĔļŃėĺŅĴȮȮ
ĽńĴıńĬīƢȮȮȮȮȮȮȮ
ĶŃľĺƞŅĚĭŋėėĸȮ
ŐĸŃėĺŅĴĶńĭȮ
įŇħĝŀĭ 

3,ȮĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮ
ĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶ
ŒĝƟŏĪėőĬőĸĵňĽŅĶȮ
ĽĬŏĪĻ 

ĔĸŋƞĴĺŇĝŅėĦŇĨĻŅĽĨĶƢȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň 1 2 3 1 2 3 1 2 3 1 2 1 2 3 

0004101 ĔŅĶėŇħŐĸŃĔŅĶĨńħĽŇĬŒě  ̧    ̧    ̧     ̧ ¹   ̧

0004102 ŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢĽŜŅľĶńĭĝňĺŇĨĮĶŃěŜŅĺńĬȮ  ̧    ̧     ̧   ̧     ̧

0004103 ĔŅĶŀŀĔĔŜŅĸńĚĔŅĵŏıŊŗŀĽŋĕĳŅı  ̧    ̧     ̧   ̧  ¹   

0004104 ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŏıŊŗŀėŋĦĳŅıĝňĺŇĨ  ̧    ̧    ̧    ̧  ̧    ̧

...2/.3ȮĺŇĪĵŅĻŅĽĨĶƢŏıŊŗŀĽŋĕĳŅı  ̧    ̧ ¹   ̧  ¹  ̧  ¹ ¹  

0004106 ĝňĺŇĨĔńĭĽŇŗĚŐĺħĸƟŀĴ  ̧    ̧    ̧    ̧     ̧

0004107 ŏĪėĬŇėĔŅĶĭŜŅĶŋĚĶńĔļŅŏėĶŊŗŀĚŒĝƟŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ  ̧    ̧    ̧    ̧    ̧  

0004108 ĔŅĶĮĸŌĔıŊĝŐĸŃŏĸňŘĵĚĽńĨĺƢŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ  ̧    ̧    ̧    ̧ ¹   ̧ ¹ 
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3.2 ľĴĺħĺŇĝŅŏĜıŅŃ 
ȮȮȮȮȮȮȮȮȮȮĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĴĺħĺŇĝŅĽŌƞĶŅĵĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮĽńĚĔńħėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮ
ĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮĨŅĴĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĶŅĵĺŇĝŅŏĜıŅŃħƟŅĬĕŀĚėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃ
ŏĪėőĬőĸĵňȮĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇȮĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮı,Ļ,Ȯ0330ȮĪńŘĚȮ
3ȮħƟŅĬȮĴňħńĚĬňŘ 
 
Īňŗ ĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟ įĸĔŅĶŏĶňĵĬĶŌƟ 
1 ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ /,/ȮĨĶĚĨƞŀŏĺĸŅ 

/,0ȮĴňėĺŅĴĞŊŗŀĽńĨĵƢȮĽŋěĶŇĨ 
/,1ȮĴňĽńĴĴŅėŅĶĺŃȮŀƞŀĬĬƟŀĴĩƞŀĴĨĬ 
/,2ȮĴňěĶĶĵŅĭĶĶĦĔŅĶŒĝƟĽńĨĺƢŏıŊŗŀĚŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 

2 ėĺŅĴĶŌƟ 2.1 ĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŒĬŏĬŊŘŀľŅĺŇĝŅĪŅĚħƟŅĬėĦŇĨĻŅĽĨĶƢ 
2.2 ĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŒĬŏĬŊŘŀľŅĺŇĝŅĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢȮȮȮȮȮ
ĪńŘĚľĸńĔĔŅĶŐĸŃĪńĔļŃĳŅėĮĢŇĭńĨŇĔŅĶ 
2.3ȮĴňĔŅĶĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮıńĥĬŅėĺŅĴĶŌƟŒľĴƞ
őħĵŏĜıŅŃħƟŅĬĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňȮŐĸŃĬĺńĨĔĶĶĴĽĴńĵŒľĴƞ 
2.4ȮĴňėĺŅĴĶŀĭĶŌƟŒĬĻŅĽĨĶƢĨƞŅĚŕȮĪňŗěŃĬŜŅĴŅŒĝƟŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 

3 ĪńĔļŃĪŅĚĮƤĠĠŅ 3.1ȮĽŅĴŅĶĩėŇħĺŇŏėĶŅŃľƢħƟŅĬĔŅĶėŜŅĬĺĦȮŐĸŃĔŅĶĽńĚŏėĶŅŃľƢŐĸŃ
ĽĶŋĮįĸěŅĔĔŅĶĪħĸŀĚĪŅĚĺŇĪĵŅĻŅĽĨĶƢŀĵƞŅĚŏĮƦĬĶŃĭĭ 
3.2ȮĽŅĴŅĶĩėŇħĺŇŏėĶŅŃľƢȮĔŅĶĽńĚŏėĶŅŃľƢŐĸŃĽĶŋĮįĸěŅĔĔŅĶ
ĪħĸŀĚĪŅĚĺŇĪĵŅĻŅĽĨĶƢŀĵƞŅĚŏĮƦĬĶŃĭĭ 
3.3ȮĬŜŅŏŀŅėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢœĮĮĶŃĵŋĔĨƢŒĝƟ
ĔńĭĽĩŅĬĔŅĶĦƢĨƞŅĚŕȮœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮŐĸŃŏľĴŅŃĽĴ 
3.4 ĴňėĺŅĴŒİƙĶŌƟŐĸŃĽŅĴŅĶĩĺŇŏėĶŅŃľƢėĺŅĴĶŌƟěŅĔŐľĸƞĚĨƞŅĚŕȮĪňŗ
ľĸŅĔľĸŅĵœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮŐĸŃĴňŐĬĺėŇħĨƞŀĵŀħŒĬĔŅĶ
ĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ 

4 ĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚ
ĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

4.1ȮĴňĳŅĺŃįŌƟĬŜŅőħĵĽŅĴŅĶĩĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬŒĬģŅĬŃįŌƟĬŜŅŐĸŃ
ĽĴŅĝŇĔĪňŗħň 
4.2ȮĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀŀĚėƢĔĶŐĸŃĽńĚėĴȮĶĺĴĪńŘĚıńĥĬŅĨĬŏŀĚ
ŐĸŃıńĥĬŅĚŅĬ 
4.3 ĽŅĴŅĶĩĮĶńĭĨńĺŒľƟŏĕƟŅĔńĭĽĩŅĬĔŅĶĦƢŐĸŃĺńĥĬīĶĶĴĕŀĚ
ŀĚėƢĔĶ 
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5 ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕ
ĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

5.1ȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟħƟŅĬĔŅĶėŜŅĬĺĦȮŏıŊŗŀĺŇŏėĶŅŃľƢįĸȮ
ĮĶŃĴĺĸįĸȮĔŅĶŐĔƟĮƤĠľŅȮŐĸŃĬŜŅŏĽĬŀĕƟŀĴŌĸœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
5.2ȮĴňĪńĔļŃĔŅĶŒĝƟĳŅļŅŏıŊŗŀĔŅĶĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢ
ŐĸŃėĦŇĨĻŅĽĨĶƢœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĶĺĴĪńŘĚĔŅĶŏĸŊŀĔŒĝƟ
ĶŌĮŐĭĭĔŅĶĽŊŗŀĽŅĶœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
5.3 ĽŅĴŅĶĩŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŒĬĔŅĶĽŊĭėƟĬŐĸŃŏĔŖĭ
ĶĺĭĶĺĴĕƟŀĴŌĸœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮŐĸŃŏľĴŅŃĽĴĔńĭ
ĽĩŅĬĔŅĶĦƢ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 

5
1 

ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ&Curriculum Mapping' 
ĔĸŋƞĴĺŇĝŅŐĔĬ 

¸ȮėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮȮȮ 

 
ĶŅĵĺŇĝŅ 

 

 
 
/,ȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 

 
 

0,ȮėĺŅĴĶŌƟ 

 
1,ȮĪńĔļŃĪŅĚĮƤĠĠŅ 

2,ȮĪńĔļŃėĺŅĴȮ
ĽńĴıńĬīƢĶŃľĺƞŅĚȮ
ĭŋėėĸȮŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 

3,ȮĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚ
ĨńĺŏĸĕȮĔŅĶ
ĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

 1 2 3 4 1 2 3 4 1 2 3 2 / 0 1 / 0 1 

2.//..4ȮĲƕĽŇĔĽƢıŊŘĬģŅĬȮ ¶ ¶    ¶ ¶   ¶ ¶  ¶  ¶ ¶ ¶  

2.0/../ȮŏėĴňĪńŗĺœĮȮ1   ¶ ¶    ¶ ¶   ¶ ¶  ¶    ¶ ¶ 
2.0/..0ȮĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ1   ¶ ¶    ¶  ¶  ¶  ¶ ¶  ¶  ¶ ¶ 
2.0/..1ȮŏėĴňĪńŗĺœĮȮ0   ¶  ¶   ¶    ¶   ¶    ¶ ¶ 
2.1/../ȮĝňĺĺŇĪĵŅĪńŗĺœĮȮ/ ¶ ¶    ¶ ¶   ¶ ¶  ¶    ¶ ¶ 
2.1/..0ȮĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅĪńŗĺœĮȮ/ ¶   ¶  ¶  ¶  ¶  ¶ ¶  ¶  ¶ ¶ 
2.1/..1ȮĝňĺĺŇĪĵŅĪńŗĺœĮȮ0 ¶   ¶  ¶    ¶   ¶    ¶ ¶ 
2.7/..4ȮėĦŇĨĻŅĽĨĶƢĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢ ¶ ¶   ¶  ¶  ¶  ¶  ¶  ¶ ¶  ¶ 
 
 

 



 
 

 

5
2 

ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ&Curriculum Mapping' 
ĔĸŋƞĴĺŇĝŅŏŀĔĭńĚėńĭ 

¸ȮėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮȮȮ 

 
ĶŅĵĺŇĝŅ 

 

 
 
/,ȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 

 
 

0,ȮėĺŅĴĶŌƟ 

 
1,ȮĪńĔļŃĪŅĚĮƤĠĠŅ 

2,ȮĪńĔļŃėĺŅĴȮ
ĽńĴıńĬīƢĶŃľĺƞŅĚȮ
ĭŋėėĸȮŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 

3,ȮĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚ
ĨńĺŏĸĕȮĔŅĶ
ĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

 1 2 3 4 1 2 3 4 1 2 3 2 / 0 1 / 0 1 

403150/ ěŋĸĝňĺĺŇĪĵŅ ¶  ¶  ¶  ¶   ¶   ¶ ¶  ¶ ¶  

4031502ȮĮĢŇĭńĨŇĔŅĶěŋĸĝňĺĺŇĪĵŅ ¶ ¶   ¶ ¶   ¶ ¶  ¶ ¶  ¶ ¶  ¶ 
2.10..4ȮŏėĴňŀŇĬĪĶňĵƢĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮĝňĺĳŅı 

¶  ¶  ¶   ¶  ¶   ¶   ¶ ¶  

2.10..5ȮĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢĽŜŅľĶńĭ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 

¶ ¶   ¶ ¶   ¶ ¶ ¶  ¶  ¶ ¶  ¶ 

2.10..6ȮŏėĴňĺŇŏėĶŅŃľƢĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮĝňĺĳŅı 

¶  ¶  ¶  ¶   ¶   ¶   ¶ ¶  

2.10..7ȮĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢĽŜŅľĶńĭ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 

¶ ¶   ¶ ¶   ¶ ¶ ¶  ¶  ¶ ¶  ¶ 

2.13..8ȮĝňĺŏėĴňĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı ¶  ¶  ¶   ¶  ¶   ¶   ¶ ¶  
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3 

 
ĶŅĵĺŇĝŅ 

 

 
 
/,ȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 

 
 

0,ȮėĺŅĴĶŌƟ 

 
1,ȮĪńĔļŃĪŅĚĮƤĠĠŅ 

2,ȮĪńĔļŃėĺŅĴȮ
ĽńĴıńĬīƢĶŃľĺƞŅĚȮ
ĭŋėėĸȮŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 

3,ȮĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚ
ĨńĺŏĸĕȮĔŅĶ
ĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

 1 2 3 4 1 2 3 4 1 2 3 2 / 0 1 / 0 1 

2.13..9ȮĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňĽŜŅľĶńĭ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 

¶ ¶    ¶   ¶ ¶ ¶  ¶  ¶ ¶  ¶ 

4030/./ȮĝňĺĺŇĪĵŅĕŀĚıŊĝ ¶ ¶    ¶  ¶   ¶  ¶   ¶   

2.100.1ȮĝňĺĺŇĪĵŅĕŀĚĽńĨĺƢ ¶   ¶ ¶     ¶ ¶  ¶ ¶   ¶ ¶ 
4032301ȮĬŇŏĺĻĺŇĪĵŅŐĸŃĝňĺĺŇĪĵŅĔŅĶŀĬŋĶńĔļƢ ¶  ¶   ¶   ¶ ¶   ¶   ¶ ¶  

4032302 ĮĢŇĭńĨŇĔŅĶĬŇŏĺĻĺŇĪĵŅŐĸŃĝňĺĺŇĪĵŅ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔŅĶŀĬŋĶńĔļƢ 

¶  ¶ ¶  ¶   ¶ ¶   ¶   ¶ ¶  

4032401ȮıńĬīŋĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňħňŏŀŖĬŏŀ ¶ ¶    ¶ ¶   ¶ ¶  ¶    ¶ ¶ 
40325.5 ěŋĸĝňĺĺŇĪĵŅĪŅĚŀŅľŅĶ ¶ ¶    ¶ ¶  ¶ ¶   ¶    ¶ ¶ 
403151/ ŏĪėőĬőĸĵňĝňĺĳŅı ¶ ¶    ¶ ¶   ¶   ¶    ¶ ¶ 
4033601 ŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı ¶     ¶ ¶    ¶  ¶ ¶    ¶ 
40337./ȮĝňĺĽĩŇĨŇŐĸŃĔŅĶĺŅĚŐįĬĔŅĶȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮĪħĸŀĚ 

¶ ¶   ¶ ¶   ¶ ¶ ¶  ¶   ¶   

40337.2ȮĽńĴĴĬŅĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı ¶ ¶ ¶   ¶ ¶  ¶ ¶ ¶   ¶  ¶ ¶ ¶ 



 
 

 

5
4 

 
ĶŅĵĺŇĝŅ 

 

 
 
/,ȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 

 
 

0,ȮėĺŅĴĶŌƟ 

 
1,ȮĪńĔļŃĪŅĚĮƤĠĠŅ 

2,ȮĪńĔļŃėĺŅĴȮ
ĽńĴıńĬīƢĶŃľĺƞŅĚȮ
ĭŋėėĸȮŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 

3,ȮĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚ
ĨńĺŏĸĕȮĔŅĶ
ĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

 1 2 3 4 1 2 3 4 1 2 3 2 / 0 1 / 0 1 

40337.3ȮőėĶĚĔŅĶĺŇěńĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĝňĺĳŅıȮ/ 

¶ ¶ ¶ ¶ ¶ ¶ ¶   ¶ ¶ ¶  ¶  ¶ ¶ ¶ 

40347.4ȮőėĶĚĔŅĶĺŇěńĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮĝňĺĳŅıȮ2 

¶ ¶ ¶ ¶ ¶ ¶ ¶ ¶ ¶ ¶ ¶ ¶  ¶  ¶ ¶ ¶ 

4034705ȮĔŅĶĽĶƟŅĚĽĶĶėƢŐĸŃıńĥĬŅȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮĬĺńĨĔĶĶĴĪŅĚĝňĺĳŅı 

¶ ¶ ¶   ¶ ¶   ¶ ¶ ¶  ¶  ¶ ¶ ¶ 

403180/ȮİƗĔĮĢŇĭńĨŇĚŅĬĳŅėĽĬŅĴĪŅĚ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 

¶ ¶  ¶  ¶ ¶   ¶ ¶  ¶   ¶ ¶ ¶ 

 
 
 
 
 
 



 
 

 

5
5 

ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ&Curriculum Mapping' 
ĔĸŋƞĴĺŇĝŅŏŀĔŏĸŊŀĔȮ&ĔĸŋƞĴĺŇĝŅĝňĺĺŇĪĵŅ' 

¸ȮėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮȮȮ 

 
ĶŅĵĺŇĝŅ 

 

 
 
/,ȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 

 
 

0,ȮėĺŅĴĶŌƟ 

 
1,ȮĪńĔļŃĪŅĚĮƤĠĠŅ 

2,ȮĪńĔļŃėĺŅĴȮ
ĽńĴıńĬīƢĶŃľĺƞŅĚȮ
ĭŋėėĸȮŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 

3,ȮĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚ
ĨńĺŏĸĕȮĔŅĶ
ĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

 1 2 3 4 1 2 3 4 1 2 3 2 / 0 1 / 0 1 

4032100ȮıŊĝĽĴŋĬœıĶŐĸŃįĸŇĨĳńĦĤƢ ¶ ¶    ¶  ¶ ¶   ¶ ¶   ¶  ¶ 
2.10/.1ȮıŊĝŏĻĶļģĔŇě ¶ ¶    ¶ ¶    ¶  ¶ ¶   ¶ ¶ 
2.11/.4ȮıŊĝĺĚĻƢĕŇĚŐĸŃĔŅĶŒĝƟĮĶŃőĵĝĬƢ ¶ ¶    ¶ ¶  ¶  ¶  ¶ ¶   ¶ ¶ 
2.11/.5ȮĕƟŅĺŐĸŃįĸŇĨĳńĦĤƢěŅĔĕƟŅĺ ¶  ¶     ¶    ¶ ¶     ¶ 
2.11202ȮŐĴĸĚĪňŗŏĮƦĬĮĶŃőĵĝĬƢŒĬīĶĶĴĝŅĨŇ  ¶  ¶ ¶ ¶    ¶ ¶   ¶ ¶ ¶ ¶  

2.11203ȮĴŀĸĸńĽĔƢĪňŗŏĮƦĬĮĶŃőĵĝĬƢŒĬ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮīĶĶĴĝŅĨŇ 

 ¶  ¶ ¶ ¶    ¶ ¶   ¶ ¶ ¶ ¶  

2.11303ȮėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıĕŀĚĽńĨĺƢ ¶   ¶  ¶    ¶ ¶  ¶ ¶   ¶  

2.11402ȮıńĬīŋĻŅĽĨĶƢĔńĭĽńĚėĴ ¶ ¶     ¶ ¶   ¶  ¶ ¶   ¶ ¶ 
2.11403ȮıńĬīŋĻŅĽĨĶƢıŊĝ ¶ ¶   ¶ ¶   ¶   ¶ ¶   ¶ ¶  



 
 

 

5
6 

 
ĶŅĵĺŇĝŅ 

 

 
 
/,ȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 

 
 

0,ȮėĺŅĴĶŌƟ 

 
1,ȮĪńĔļŃĪŅĚĮƤĠĠŅ 

2,ȮĪńĔļŃėĺŅĴȮ
ĽńĴıńĬīƢĶŃľĺƞŅĚȮ
ĭŋėėĸȮŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 

3,ȮĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚ
ĨńĺŏĸĕȮĔŅĶ
ĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

 1 2 3 4 1 2 3 4 1 2 3 2 / 0 1 / 0 1 

2.11404ȮŀĬŋĔĶĴĺŇīŅĬŏĝŇĚőĴŏĸĔŋĸŏĭŊŘŀĚĨƟĬ ¶ ¶    ¶ ¶   ¶ ¶  ¶    ¶ ¶ 
2.11602ȮĔŅĶĺŅħĳŅıŐĸŃĔŅĶĩƞŅĵĳŅıȮȮȮ

ĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 
¶ ¶   ¶  ¶   ¶  ¶ ¶  ¶  ¶ ¶ 

2.11603ȮŏĪėĬŇėĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮ ¶   ¶  ¶ ¶   ¶ ¶  ¶ ¶  ¶ ¶  

2.11604ȮŏĪėĬŇėŏĬŊŘŀŏĵŊŗŀĽńĨĺƢŐĸŃĔŅĶĪŜŅȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽœĸħƢĩŅĺĶȮ 

¶   ¶  ¶ ¶   ¶ ¶  ¶ ¶  ¶ ¶  
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ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ&Curriculum Mapping' 
ĔĸŋƞĴĺŇĝŅŏŀĔŏĸŊŀĔ (ĔĸŋƞĴĺŇĝŅěŋĸĝňĺĺŇĪĵŅȮŐĸŃŏĪėőĬőĸĵňĝňĺĳŅı) 

¸ȮėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮȮȮ 

 
ĶŅĵĺŇĝŅ 

 

 
 
/,ȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 

 
 

0,ȮėĺŅĴĶŌƟ 

 
1,ȮĪńĔļŃĪŅĚĮƤĠĠŅ 

2,ȮĪńĔļŃėĺŅĴȮ
ĽńĴıńĬīƢĶŃľĺƞŅĚȮ
ĭŋėėĸȮŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 

3,ȮĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚ
ĨńĺŏĸĕȮĔŅĶ
ĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

 1 2 3 4 1 2 3 4 1 2 3 2 / 0 1 / 0 1 

4032501ȮěŋĸŇĬĪĶňĵƢŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ ¶ ¶   ¶   ¶ ¶   ¶ ¶  ¶ ¶  ¶ 
4032502 ŏľŖħŐĸŃįĸŇĨĳńĦĤƢěŅĔŏľŖħ ¶ ¶    ¶   ¶   ¶ ¶ ¶  ¶  ¶ 
4032506 ŏĪėőĬőĸĵňĝňĺĳŅıŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ ¶ ¶    ¶ ¶   ¶ ¶  ¶ ¶   ¶ ¶ 
4033507 ěŋĸĝňĺĺŇĪĵŅĬŘŜŅĬĴŐĸŃįĸŇĨĳńĦĤƢ ¶  ¶  ¶  ¶  ¶   ¶ ¶ ¶  ¶  ¶ 
4033508 ěŋĸĝňĺĺŇĪĵŅĽŇŗĚŐĺħĸƟŀĴ ¶  ¶  ¶  ¶  ¶  ¶  ¶  ¶ ¶  ¶ 
4033509 ěŋĸĝňĺĺŇĪĵŅĽŋĕŅĳŇĭŅĸŀŅľŅĶ ¶  ¶   ¶ ¶  ¶  ¶  ¶  ¶ ¶  ¶ 
40335/. ěŋĸĝňĺĺŇĪĵŅŏėĶŊŗŀĚĽŜŅŀŅĚ ¶  ¶   ¶ ¶  ¶  ¶  ¶  ¶ ¶  ¶ 
4033510 ŏĪėőĬőĸĵňĝňĺĳŅıĔńĭŀŅľŅĶŏıŊŗŀ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮĽŋĕĳŅı 

¶ ¶    ¶ ¶   ¶  ¶ ¶ ¶   ¶ ¶ 

4033511 ĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀıŊĝ ¶ ¶    ¶ ¶   ¶ ¶  ¶ ¶  ¶  ¶ 
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ĶŅĵĺŇĝŅ 

 

 
 
/,ȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 

 
 

0,ȮėĺŅĴĶŌƟ 

 
1,ȮĪńĔļŃĪŅĚĮƤĠĠŅ 

2,ȮĪńĔļŃėĺŅĴȮ
ĽńĴıńĬīƢĶŃľĺƞŅĚȮ
ĭŋėėĸȮŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 

3,ȮĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚ
ĨńĺŏĸĕȮĔŅĶ
ĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

 1 2 3 4 1 2 3 4 1 2 3 2 / 0 1 / 0 1 
4033512 ĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀœĴƟħŀĔȮȮȮȮȮ

œĴƟĮĶŃħńĭȮȮȮȮȮȮȮȮȮȮȮȮȮ 
¶ ¶    ¶ ¶   ¶ ¶  ¶ ¶  ¶  ¶ 

4033513 ŏĪėőĬőĸĵňĝňĺĳŅıĔńĭĔŅĶŒĝƟȮȮȮȮ
ĮĶŃőĵĝĬƢěŅĔĪĶńıĵŅĔĶĝňĺĳŅıȮȮȮȮȮȮȮȮȮȮȮȮ 

¶ ¶    ¶ ¶   ¶  ¶ ¶ ¶   ¶ ¶ 

4033514 ŏĪėőĬőĸĵňĝňĺĳŅıĔńĭĔŅĶĨĶĺěȮ
ĺŇŏėĶŅŃľƢőĶėŒĬĮƤěěŋĭńĬ 

¶ ¶    ¶ ¶  ¶ ¶   ¶ ¶   ¶ ¶ 
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ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ&Curriculum Mapping' 
ĔĸŋƞĴĺŇĝŅİƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňı-ĽľĔŇěĻŉĔļŅ 

¸ȮėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮȮȮ 

 
ĶŅĵĺŇĝŅ 

 

 
 
/,ȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 

 
 

0,ȮėĺŅĴĶŌƟ 

 
1,ȮĪńĔļŃĪŅĚĮƤĠĠŅ 

2,ȮĪńĔļŃėĺŅĴȮ
ĽńĴıńĬīƢĶŃľĺƞŅĚȮ
ĭŋėėĸȮŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 

3,ȮĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚ
ĨńĺŏĸĕȮĔŅĶ
ĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

 1 2 3 4 1 2 3 4 1 2 3 2 / 0 1 / 0 1 

4034802 ŏĨĶňĵĴİƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňıȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 

¶ ¶    ¶ ¶   ¶ ¶  ¶   ¶ ¶ ¶ 

4034803ȮŏĨĶňĵĴĽľĔŇěĻŉĔļŅ ¶ ¶    ¶ ¶   ¶ ¶  ¶   ¶ ¶ ¶ 

4034804ȮİƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňıĪŅĚ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 

¶ ¶    ¶ ¶   ¶ ¶  ¶  ¶ ¶ ¶ ¶ 

4034805ȮĽľĔŇěĻŉĔļŅ ¶ ¶    ¶ ¶   ¶ ¶  ¶  ¶ ¶ ¶ ¶ 

 
 
 
 



60 
 

 

ľĴĺħĪňŗȮȮ5 ȮľĸńĔŏĔĦĤƢŒĬĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅ 
 
1,ȮĔġĶŃŏĭňĵĭľĶŊŀľĸńĔŏĔĦĤƢŒĬĔŅĶŒľƟĶŃħńĭėŃŐĬĬȮ&ŏĔĶħ' 

ĔŜŅľĬħŏĔĦĤƢĔŅĶĺńħįĸĕŀĚŐĨƞĸŃĶŅĵĺŇĝŅŏĮƦĬĽńĠĸńĔļĦƢĨƞŅĚŕȮĞŉŗĚĴňėƞŅĶŃħńĭėŃŐĬĬȮħńĚĬňŘ 
ĶŃħńĭėŃŐĬĬ     ėƞŅĶŃħńĭėŃŐĬĬ 
 A      4,0 
 B)      3,5 
 B      3,0 
 C)      2,5 
 C      2,0 
 D)      1,5 
 D      1,0 
 E      0,0 
 

ŐĸŃŒľƟŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵĺƞŅħƟĺĵĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅĶŃħńĭ
ĮĶŇĠĠŅĨĶňȮı,Ļ,Ȯ2555 &ĳŅėįĬĺĔȮĚ' 
 
2,ȮĔĶŃĭĺĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅ 
    2,1 ĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕĦŃĬńĔĻŉĔļŅĵńĚœĴƞĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
ȮȮȮȮȮȮȮȮȮŒľƟĔŜŅľĬħĶŃĭĭĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅŏĮƦĬĽƞĺĬľĬŉŗĚĕŀĚĶŃĭĭĔŅĶ
ĮĶŃĔńĬėŋĦĳŅıĔŅĶĻŉĔļŅĳŅĵŒĬĶŃħńĭľĸńĔĽŌĨĶĕŀĚĽĩŅĭńĬŀŋħĴĻŉĔļŅĪňŗěŃĨƟŀĚĪŜŅėĺŅĴŏĕƟŅŒěĨĶĚĔńĬĪńŘĚ
ĽĩŅĭńĬȮŐĸŃĬŜŅœĮħŜŅŏĬŇĬĔŅĶěĬĭĶĶĸŋįĸĽńĴķĪīŇśȮĞŉŗĚįŌƟĮĶŃŏĴŇĬĳŅĵĬŀĔěŃĨƟŀĚĽŅĴŅĶĩĨĶĺěĽŀĭœħƟ 
ȮȮȮȮȮȮȮȮȮĔŅĶĪĺĬĽŀĭŒĬĶŃħńĭĶŅĵĺŇĝŅȮėĺĶŒľƟĬńĔĻŉĔļŅĮĶŃŏĴŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĶŃħńĭĶŅĵĺŇĝŅȮĴň
ėĦŃĔĶĶĴĔŅĶıŇěŅĶĦŅėĺŅĴŏľĴŅŃĽĴĕŀĚĕƟŀĽŀĭŒľƟŏĮƦĬœĮĨŅĴŐįĬĔŅĶĽŀĬȮĴňĔŅĶĮĶŃŏĴŇĬĕƟŀĽŀĭőħĵ
įŌƟĪĶĚėŋĦĺŋĥŇĳŅĵĬŀĔ 
ȮȮȮȮȮȮȮȮȮĔŅĶĪĺĬĽŀĭŒĬĶŃħńĭľĸńĔĽŌĨĶȮĽŅĴŅĶĩĪŜŅœħƟőħĵĴňĶŃĭĭĮĶŃĔńĬėŋĦĳŅıĔŅĶĻŉĔļŅĳŅĵŒĬĶŃħńĭ
ľĸńĔĽŌĨĶȮŒĬĽĩŅĭńĬĔŅĶĻŉĔļŅħŜŅŏĬŇĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟŐĸŃĶŅĵĚŅĬįĸ 
 
   2,2 ĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟľĸńĚěŅĔĬńĔĻŉĔļŅĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
ȮȮȮȮȮȮȮȮȮĔŅĶĔŜŅľĬħĔĸĺŇīňĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĭńĦĤŇĨȮĽŅĴŅĶĩħŜŅŏĬŇĬĔŅĶœħƟőħĵĔŅĶ
ĪŜŅĺŇěńĵĽńĴķĪīŇśįĸĕŀĚĔŅĶĮĶŃĔŀĭŀŅĝňıĕŀĚĭńĦĤŇĨŀĵƞŅĚĨƞŀŏĬŊŗŀĚľĶŊŀĔŅĶěńħĪŜŅĶŅĵĚŅĬěŅĔįĸĔŅĶĽŜŅĶĺě
ĳŅĺŃĔŅĶĴňĚŅĬĪŜŅĕŀĚĭńĦĤŇĨȮėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨȮőħĵŒĬĔŅĶĽŜŅĶĺěŏıŊŗŀĪŜŅĶŅĵĚŅĬĨƟŀĚœħƟĕƟŀĴŌĸ
ěŅĔįŌƟŒĝƟĭńĦĤŇĨŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ25 ŐĸŃĬŜŅįĸĺŇěńĵȮľĶŊŀĶŅĵĚŅĬĪňŗœħƟĵƟŀĬĔĸńĭĴŅĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶ
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ŏĶňĵĬĔŅĶĽŀĬȮŐĸŃľĸńĔĽŌĨĶŐĭĭėĶĭĺĚěĶȮĶĺĴĪńŘĚĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĕŀĚľĸńĔĽŌĨĶŐĸŃľĬƞĺĵĚŅĬȮőħĵ
ĔŅĶĺŇěńĵľĶŊŀĔŅĶĽŜŅĶĺěȮŀŅěěŃħŜŅŏĬŇĬĔŅĶħńĚĨńĺŀĵƞŅĚĨƞŀœĮĬňŘ 

2.2.1ȮĳŅĺŃĔŅĶœħƟĚŅĬĪŜŅĕŀĚĭńĦĤŇĨȮĮĶŃŏĴŇĬěŅĔĭńĦĤŇĨŐĨƞĸŃĶŋƞĬĪňŗěĭĔŅĶĻŉĔļŅŒĬħƟŅĬĕŀĚ
ĶŃĵŃŏĺĸŅŒĬĔŅĶľŅĚŅĬĪŜŅȮėĺŅĴŏľŖĬĨƞŀėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩȮėĺŅĴĴńŗĬŒěĕŀĚĭńĦĤŇĨŒĬĔŅĶĮĶŃĔŀĭĔŅĶ
ĚŅĬŀŅĝňı 

2.2.2 ĔŅĶĨĶĺěĽŀĭěŅĔįŌƟĮĶŃĔŀĭĔŅĶȮőħĵĔŅĶĕŀŏĕƟŅĽńĴĳŅļĦƢȮľĶŊŀĔŅĶĽƞĚŐĭĭĽŀĭĩŅĴŏıŊŗŀ
ĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěŒĬĭńĦĤŇĨĪňŗěĭĔŅĶĻŉĔļŅŐĸŃŏĕƟŅĪŜŅĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶĬńŘĬŕȮ 

2.2.3 ĔŅĶĮĶŃŏĴŇĬĨŜŅŐľĬƞĚŐĸŃ-ľĶŊŀėĺŅĴĔƟŅĺľĬƟŅŒĬĽŅĵĚŅĬĕŀĚĭńĦĤŇĨ 
2.2.4ȮĔŅĶĮĶŃŏĴŇĬěŅĔĽĩŅĬĻŉĔļŅŀŊŗĬȮőħĵĔŅĶĽƞĚŐĭĭĽŀĭĩŅĴľĶŊŀĽŀĭĩŅĴŏĴŊŗŀĴňőŀĔŅĽŏĕƟŅĻŉĔļŅ

ĨƞŀŒĬĶŃħńĭĔŅĶĻŉĔļŅĪňŗĽŌĚĕŉŘĬȮŒĬħƟŅĬėĺŅĴĶŌƟȮėĺŅĴıĶƟŀĴŐĸŃĽĴĭńĨŇħƟŅĬŀŊŗĬŕȮĕŀĚĭńĦĤŇĨ 
2.2.5ȮĔŅĶĮĶŃŏĴŇĬěŅĔĭńĦĤŇĨĪňŗœĮĮĶŃĔŀĭŀŅĝňıŒĬŐĚƞĕŀĚėĺŅĴıĶƟŀĴŐĸŃėĺŅĴĶŌƟěŅĔĽŅĕŅĺŇĝŅĪňŗ

ŏĶňĵĬĶĺĴĪńŘĚĽŅĕŅŀŊŗĬŕȮĪňŗĔŜŅľĬħŒĬľĸńĔĽŌĨĶĪňŗŏĔňŗĵĺŏĬŊŗŀĚĔńĭĔŅĶĮĶŃĔŀĭŀŅĝňıĕŀĚĭńĦĤŇĨȮĶĺĴĪńŘĚŏĮƕħ
őŀĔŅĽŒľƟŏĽĬŀĕƟŀėŇħŏľŖĬŒĬĔŅĶĮĶńĭľĸńĔĽŌĨĶŒľƟħňĵŇŗĚĕŉŘĬħƟĺĵ 
 2.2.6ȮėĺŅĴŏľŖĬěŅĔįŌƟĪĶĚėŋĦĺŋĥŇĳŅĵĬŀĔĪňŗĴŅĮĶŃŏĴŇĬľĸńĔĽŌĨĶľĶŊŀŏĮƦĬŀŅěŅĶĵƢıŇŏĻļĨƞŀėĺŅĴ
ıĶƟŀĴĕŀĚĬńĔĻŉĔļŅŒĬĔŅĶŏĶňĵĬŐĸŃĽĴĭńĨŇŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟŐĸŃĔŅĶıńĥĬŅŀĚėƢ
ėĺŅĴĶŌƟĕŀĚĬńĔĻŉĔļŅ 
 
3,ȮŏĔĦĤƢĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶ 
    ŏĔĦĤƢĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶȮĨƟŀĚŏĶňĵĬėĶĭěŜŅĬĺĬľĬƞĺĵĔŇĨĪňŗĔŜŅľĬħœĺƟŒĬľĸńĔĽŌĨĶȮŐĸŃ
ĨƟŀĚœħƟĶńĭėŃŐĬĬŏĜĸňŗĵœĴƞĨŗŜŅĔĺƞŅȮ2.00 ŐĸŃŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵĺƞŅħƟĺĵĔŅĶěńħ
ĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮı.Ļ.Ȯ2555 (ĳŅėįĬĺĔȮĚȮľĴĺħȮ6) ŐĸŃĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵĺƞŅ
ħƟĺĵĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮı.Ļ.Ȯ2555 (ĳŅėįĬĺĔȮěȮľĴĺħȮ2) 
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ľĴĺħĪňŗȮȮ6 ȮĔŅĶıńĥĬŅėĦŅěŅĶĵƢ 
 
1,ȮĔŅĶŏĨĶňĵĴĔŅĶĽŜŅľĶńĭŀŅěŅĶĵƢŒľĴƞ 
ȮȮȮȮĴňĔŅĶĮģĴĬŇŏĪĻȮŐĬŃŐĬĺĔŅĶŏĮƦĬėĶŌŐĔƞŀŅěŅĶĵƢŒľĴƞŒľƟĴňėĺŅĴĶŌƟŐĸŃŏĕƟŅŒěĬőĵĭŅĵȮĮĶńĝĠŅȮĮĦŇīŅĬ
ĕŀĚĽĩŅĭńĬȮľĸńĔĽŌĨĶŐĸŃĺńĨĩŋĮĶŃĽĚėƢĕŀĚĔŅĶěńħĔŅĶĻŉĔļŅȮĶŃŏĭňĵĭĮĢŇĭńĨŇȮŐĬĺĪŅĚĔŅĶıńĥĬŅĻńĔĵĳŅı
ĪŅĚħƟŅĬĺŇĝŅĔŅĶȮĶĺĴĪńŘĚĔŅĶŏĕƟŅĽŌƞĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ 

 
2,ȮĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃŒľƟŐĔƞėĦŅěŅĶĵƢ 
   2,1 ĔŅĶıńĥĬŅĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 
ȮȮȮȮȮȮȮȮ1'ȮĽƞĚŏĽĶŇĴŀŅěŅĶĵƢŒľƟĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĽŀĬŐĸŃĔŅĶ
ĺŇěńĵŀĵƞŅĚĨƞŀŏĬŊŗŀĚőħĵįƞŅĬĔŅĶĪŜŅĺŇěńĵĽŅĵĨĶĚŒĬĽŅĕŅĺŇĝŅŏĮƦĬŀńĬħńĭŐĶĔȮĔŅĶĽĬńĭĽĬŋĬħƟŅĬĔŅĶĻŉĔļŅĨƞŀȮ
ĔŅĶİƗĔŀĭĶĴħŌĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıŒĬŀĚėƢĔĶĨƞŅĚŕȮĔŅĶĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĮĶŃŏĪĻŐĸŃ-ľĶŊŀ
ĨƞŅĚĮĶŃŏĪĻȮľĶŊŀĔŅĶĸŅŏıŊŗŀŏıŇŗĴıŌĬĮĶŃĽĭĔŅĶĦƢ 
ȮȮȮȮȮȮȮȮȮ2'ȮĔŅĶŏıŇŗĴıŌĬĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸŒľƟĪńĬĽĴńĵ 
 
   2,2 ĔŅĶıńĥĬŅĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıħƟŅĬŀŊŗĬŕ 

1'ȮĔŅĶĴňĽƞĺĬĶƞĺĴŒĬĔŇěĔĶĶĴĭĶŇĔŅĶĺŇĝŅĔŅĶŐĔƞĝŋĴĝĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃėŋĦīĶĶĴ 
ȮȮ2'ȮĴňĔŅĶĔĶŃĨŋƟĬŀŅěŅĶĵƢĪŜŅįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĽŅĵĨĶĚŒĬĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 
ȮȮ3'ȮĽƞĚŏĽĶŇĴĔŅĶĪŜŅĺŇěńĵĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞŏĮƦĬľĸńĔȮŐĸŃŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĴňėĺŅĴ

ŏĝňŗĵĺĝŅĠŒĬĽŅĕŅĺŇĝŅĝňıŏĮƦĬĶŀĚ 
ȮȮ4'ȮěńħĽĶĶĚĭĮĶŃĴŅĦĽŜŅľĶńĭĔŅĶĪŜŅĺŇěńĵ 
ȮȮ5'ȮěńħŒľƟŀŅěŅĶĵƢĪŋĔėĬŏĕƟŅĶƞĺĴĔĸŋƞĴĺŇěńĵĨƞŅĚŕȮĕŀĚėĦŃ 
ȮȮ6'ȮěńħŒľƟŀŅěŅĶĵƢŏĕƟŅĶƞĺĴĔŇěĔĶĶĴĭĶŇĔŅĶĺŇĝŅĔŅĶĨƞŅĚŕȮĕŀĚėĦŃ 
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ľĴĺħĪňŗȮȮ7  ĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ 
 
1,ȮĔŅĶĔŜŅĔńĭĴŅĨĶģŅĬ 
ȮȮȮȮĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶŒľƟŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĪňŗĮĶŃĔŅĻŒĝƟŐĸŃĨŅĴĔĶŀĭ
ĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮı,Ļ, 2552 ĨĸŀħĶŃĵŃŏĺĸŅĪňŗĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ
ľĸńĔĽŌĨĶ 
 

0,ȮĭńĦĤŇĨ 
    2,1ȮĽŅĕŅĺŇĝŅıńĥĬŅėŋĦĳŅıĭńĦĤŇĨŏĮƦĬœĮĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮőħĵ
ıŇěŅĶĦŅěŅĔįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪńŘĚȮ5 ħƟŅĬȮœħƟŐĔƞȮħƟŅĬėŋĦīĶĶĴěĶŇĵīĶĶĴ ħƟŅĬėĺŅĴĶŌƟ ħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅȮ
ħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭȮħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶ
ŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
    2,2ȮĭńĦĤŇĨĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĴňĚŅĬĪŜŅĪňŗĨĶĚĽŅĕŅĪňŗŏĶňĵĬĴŅȮľĶŊŀĚŅĬĪňŗ
ŏĔňŗĵĺĕƟŀĚľĶŊŀĮĶŃĔŀĭŀŅĝňıŀŇĽĶŃ 
    2,3 ėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬȮĽńĚėĴȮŐĸŃ/ľĶŊŀėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨ 
ȮȮȮȮȮȮȮȮȮ2,3,1 ĽŅĕŅĺŇĝŅĽŜŅĶĺěėĺŅĴıŉĚıŀŒěŐĸŃėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŒĝƟĭńĦĤŇĨŐĸŃŏĽĬŀįĸĔŅĶĽŜŅĶĺěŒľƟ
ėĦŃĔĶĶĴĔŅĶįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŐĸŃėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅėĦŃ 
ȮȮȮȮȮȮȮȮȮ2,3,2 ĽŅĕŅĺŇĝŅĬŜŅĕƟŀĴŌĸħƟŅĬŏĻĶļģĔŇěȮĽńĚėĴȮŐĸŃĨĸŅħŐĶĚĚŅĬĴŅŏĮƦĬıŊŘĬģŅĬŒĬĔŅĶĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶŒľƟĴňėĺŅĴĪńĬĽĴńĵ 
ȮȮȮȮȮȮȮȮȮ2,3,3 ĽŅĕŅĺŇĝŅĬŜŅĕƟŀėŇħŏľŖĬěŅĔľĬƞĺĵĚŅĬĪňŗĬńĔĻŉĔļŅœĮİƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňıĴŅıŇěŅĶĦŅ
ĔŇěĔĶĶĴŒĬĔŅĶıńĥĬŅĬńĔĻŉĔļŅȮıńĥĬŅŀŅěŅĶĵƢȮĶĺĴĪńŘĚıńĥĬŅŐĸŃĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
 

1,ȮĬńĔĻŉĔļŅ 
ȮȮȮ1,/ȮĔŅĶĶńĭĬńĔĻŉĔļŅ 
ȮȮȮȮȮȮȮȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮĴňĶŃĭĭŐĸŃĔĸœĔŒĬĔŅĶĶńĭĬńĔĻŉĔļŅĪňŗ
ĽŀħėĸƟŀĚĔńĭĴľŅĺŇĪĵŅĸńĵȮħńĚĬňŘ 

1) İƙŅĵĺŇĝŅĔŅĶĴľŅĺŇĪĵŅĸńĵŒľƟľĸńĔĽŌĨĶĪĭĪĺĬŐįĬĔŅĶĶńĭĬńĔĻŉĔļŅěŅĔȮĴėŀ, 2 
2) ĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶĮĶŃĝŋĴĺŇŏėĶŅŃľƢĽĳŅıŐĺħĸƟŀĴ-ĪĭĪĺĬ-ĔŜŅľĬħŏĮƚŅľĴŅĵĔŅĶĶńĭ

ĬńĔĻŉĔļŅ 
3) ŏĽĬŀŐįĬĔŅĶĶńĭĬńĔĻŉĔļŅĨƞŀėĦŃ 
2'ȮėĦŃĽƞĚŐįĬĔŅĶĶńĭĬńĔĻŉĔļŅȮŏĮƚŅľĴŅĵȮŏĔĦĤƢĕŀĚľĸńĔĽŌĨĶœĮİƙŅĵĺŇĝŅĔŅĶĕŀĚĴľŅĺŇĪĵŅĸńĵ 
5'ȮİƙŅĵĺŇĝŅĔŅĶĬŜŅŏĽĬŀŐįĬĔŅĶĶńĭĬńĔĻŉĔļŅȮŏĮƚŅľĴŅĵȮŏĔĦĤƢĕŀĚľĸńĔĽŌĨĶĨƞŀĽĳŅĺŇĝŅĔŅĶȮȮȮȮȮ

ĴľŅĺŇĪŅĵŅĸńĵ 
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4'ȮİƙŅĵĺŇĝŅĔŅĶĬŜŅŏĽĬŀŐįĬĔŅĶĶńĭĬńĔĻŉĔļŅȮŏĮƚŅľĴŅĵȮŏĔĦĤƢĕŀĚľĸńĔĽŌĨĶĨƞŀĽĳŅĴľŅĺŇĪĵŅĸńĵ 
5'ȮĴľŅĺŇĪĵŅĸńĵĮĶŃĔŅĻĶńĭĽĴńėĶĬńĔĻŉĔļŅĨŅĴŐįĬĔŅĶĶńĭĬńĔĻŉĔļŅȮŏĮƚŅľĴŅĵȮŏĔĦĤƢĕŀĚľĸńĔĽŌĨĶ 
6'ȮĶńĭĨĶĚőħĵœĴƞįƞŅĬĔŅĶĽŀĭėńħŏĸŊŀĔȮŐĸŃĶŀĭĪńŗĺœĮ 
7'ȮĨĶĺěĽŀĭėŋĦĽĴĭńĨŇŒľƟŏĮƦĬœĮĨŅĴŏĔĦĤƢ 
/.'ȮĮĶŃĔŅĻįĸĽŀĭėńħŏĸŊŀĔ-ĮĶŃĔŅĻĶŅĵĝŊŗŀįŌƟįƞŅĬėŋĦĽĴĭńĨŇĨŅĴľĸńĔĽŌĨĶ 

 

ȮȮȮ1,0ȮĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĬńĔĻŉĔļŅ 
ȮȮȮȮȮȮȮȮ1,0,/ȮĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĬńĔĻŉĔļŅĔƞŀĬŏĕƟŅĻŉĔļŅ 

ȮȮȮȮȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮĴňĶŃĭĭŐĸŃĔĸœĔŒĬĔŅĶŏĨĶňĵĴ
ėĺŅĴıĶƟŀĴĔƞŀĬŏĕƟŅĻŉĔļŅȮħńĚĬňŘ 

1) ľĸńĔĽŌĨĶĪŜŅĔŅĶĽŜŅĶĺěĕƟŀĴŌĸėĺŅĴĨƟŀĚĔŅĶěŅĔĬńĔĻŉĔļŅ-ėĦŃĔĶĶĴĔŅĶįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶ-įŌƟĽŀĬŒĬĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĔƞŀĬŏĕƟŅĻŉĔļŅ 

0) ľĸńĔĽŌĨĶĺŇŏėĶŅŃľƢ-ĽńĚŏėĶŅŃľƢĕƟŀĴŌĸŏıŊŗŀĬŜŅœĮŏĮƦĬŐįĬħŜŅŏĬŇĬĚŅĬ-őėĶĚĔŅĶĔŅĶŏĨĶňĵĴ
ėĺŅĴıĶƟŀĴĔƞŀĬŏĕƟŅĻŉĔļŅ 

1) ľĸńĔĽŌĨĶŏĽĬŀŐįĬĚŅĬ-őėĶĚĔŅĶĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĔƞŀĬŏĕƟŅĻŉĔļŅĨƞŀėĦŃł 
2) ėĦŃŀĬŋĴńĨŇőėĶĚĔŅĶĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĔƞŀĬŏĕƟŅĻŉĔļŅ 
3) ľĸńĔĽŌĨĶħŜŅŏĬŇĬŐįĬĚŅĬ-őėĶĚĔŅĶĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĔƞŀĬŏĕƟŅĻŉĔļŅŐĔƞĬńĔĻŉĔļŅ 
4) ľĸńĔĽŌĨĶĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěĨƞŀőėĶĚĔŅĶĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĔƞŀĬŏĕƟŅĻŉĔļŅ 
5) ĮĶŃŏĴŇĬĔĶŃĭĺĬĔŅĶĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĔƞŀĬŏĕƟŅĻŉĔļŅ ŐĸŃĶŅĵĚŅĬįĸ 
8) ĬŜŅįĸĔŅĶĮĶŃŏĴŇĬĴŅĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĔƞŀĬŏĕƟŅĻŉĔļŅŒĬĮƖĩńħœĮ 

 

ȮȮȮȮȮȮȮ1,0,2ȮĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĬńĔĻŉĔļŅĝńŘĬĮƖĽŋħĪƟŅĵ 
1) ľĸńĔĽŌĨĶĪŜŅĔŅĶĽŜŅĶĺěĕƟŀĴŌĸėĺŅĴĨƟŀĚĔŅĶěŅĔĬńĔĻŉĔļŅ-ėĦŃĔĶĶĴĔŅĶįŌƟĶńĭįŇħĝŀĭ

ľĸńĔĽŌĨĶ-įŌƟĽŀĬȮŒĬĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĔƞŀĬŀŀĔİƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňı-ĽľĔŇěĻŉĔļŅȮŐĸŃĔƞŀĬĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅ 

0) ľĸńĔĽŌĨĶĺŇŏėĶŅŃľƢ-ĽńĚŏėĶŅŃľƢĕƟŀĴŌĸŏıŊŗŀĬŜŅœĮŏĮƦĬŐįĬħŜŅŏĬŇĬĚŅĬ-őėĶĚĔŅĶĔŅĶŏĨĶňĵĴ
ėĺŅĴıĶƟŀĴĔƞŀĬŀŀĔİƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňı-ĽľĔŇěĻŉĔļŅȮŐĸŃĔƞŀĬĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

1) ľĸńĔĽŌĨĶŏĽĬŀŐįĬĚŅĬ-őėĶĚĔŅĶĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĔƞŀĬŀŀĔİƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňıȮ
ŐĸŃĔƞŀĬĽŜŅŏĶŖěĔŅĶĻŉĔļŅĨƞŀėĦŃł 

2) ėĦŃŀĬŋĴńĨŇőėĶĚĔŅĶĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĔƞŀĬŀŀĔİƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňı-ĽľĔŇěĻŉĔļŅȮ
ŐĸŃĔƞŀĬĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

3) ľĸńĔĽŌĨĶħŜŅŏĬŇĬŐįĬĚŅĬ-őėĶĚĔŅĶĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĔƞŀĬŀŀĔİƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňı-ȮȮ
ĽľĔŇěĻŉĔļŅȮŐĸŃĔƞŀĬĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
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4) ľĸńĔĽŌĨĶĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěĨƞŀőėĶĚĔŅĶĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĔƞŀĬŀŀĔİƗĔ
ĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňı-ĽľĔŇěĻŉĔļŅȮŐĸŃĔƞŀĬĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

5) ĮĶŃŏĴŇĬĔĶŃĭĺĬĔŅĶĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĔƞŀĬŀŀĔİƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňı-ĽľĔŇěĻŉĔļŅȮ
ŐĸŃĔƞŀĬĽŜŅŏĶŖěĔŅĶĻŉĔļŅŐĸŃĶŅĵĚŅĬįĸ 

8) ĬŜŅįĸĔŅĶĮĶŃŏĴŇĬĴŅĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĔƞŀĬŀŀĔİƗĔĮĶŃĽĭĔŅĶĦƢ
ĺŇĝŅĝňı-ĽľĔŇěĻŉĔļŅȮŐĸŃĔƞŀĬĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬĮƖĩńħœĮ 

7'ȮėĦŃĔĶĶĴĔŅĶįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶěńħĽŀĭĺńħėŋĦĽĴĭńĨŇĕŀĚĬńĔĻŉĔļŅĔƞŀĬĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮ
ŒľƟŐĔƞĬńĔĻŉĔļŅĪńŘĚėĺŅĴĶŌƟħƟŅĬĪķļġňŐĸŃĪńĔļŃĮĢŇĭńĨŇ 

 

ȮȮȮȮȮ1,1ȮĔŅĶŒľƟėŜŅĮĶŉĔļŅĺŇĝŅĔŅĶŐĸŃŐĬŃŐĬĺ 
ĶŃĭĭėĺĭėŋĴĔŅĶħŌŐĸĔŅĶŒľƟėŜŅĮĶŉĔļŅĺŇĝŅĔŅĶŐĔƞĬńĔĻŉĔļŅĮĶŇĠĠŅĨĶňȮħńĚĬňŘ 
1) ľĸńĔĽŌĨĶ-ĽŅĕŅœħƟĮĶŉĔļŅľŅĶŊŀŐĸŃŏĸŊŀĔĝŊŗŀŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮŐĸƟĺŐěƟĚĶŅĵĝŊŗŀŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ

ľĴŌƞŏĶňĵĬœĮĵńĚĴľŅĺŇĪĵŅĸńĵ 
0) ĴľŅĺŇĪĵŅĸńĵŐĨƞĚĨńŘĚĶŅĵĝŊŗŀŀŅěŅĶĵƢĪňŗĮĶŉĔļŅľĴŌƞŏĶňĵĬ 
1) ĴľŅĺŇĪĵŅĸńĵĮĶŃĝŋĴĔĶŀĭŐĬĺĮĢŇĭńĨŇĚŅĬŀŅěŅĶĵƢĪňŗĮĶŉĔļŅİƙŅĵĺŇĝŅĔŅĶĴľŅĺŇĪĵŅĸńĵěńħĝńŗĺőĴĚ

őŁĴĶŌĴĪňŗĮĶŉĔļŅŒľƟėŜŅĮĶŉĔļŅŐĔƞĬńĔĻŉĔļŅħƟŅĬĺŇĝŅĔŅĶŐĸŃŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŒľƟėŜŅĮĶŉĔļŅŐĔƞĬńĔĻŉĔļŅőħĵ
įƞŅĬĝƞŀĚĪŅĚŏĺĭœĞĨƢĕŀĚĴľŅĺŇĪĵŅĸńĵ 

2) ĴľŅĺŇĪĵŅĸńĵĨŇħĨŅĴįĸĔŅĶŒľƟėŜŅĮĶŉĔļŅ 
3)ȮĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěĨƞŀĔŅĶŒľƟėŜŅĮĶŉĔļŅ 
4) ėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňœħƟŒľƟĽŅĕŅĺŇĝŅĪŋĔĽŅĕŅĺŇĝŅĽƞĚĶŅĵĝŊŗŀŀŅěŅĶĵƢĪňŗŒľƟėŜŅĮĶŉĔļŅ

ĪŅĚĺŇĝŅĔŅĶŐĔƞĬńĔĻŉĔļŅȮőħĵŏĜıŅŃĬńĔĻŉĔļŅĪŜŅőėĶĚĔŅĶĺŇěńĵȮŒĬĝńŘĬĮƖĪňŗȮ3 ŐĸŃȮ4 
5) ėĦŃłȮŀŀĔėŜŅĽńŗĚŐĨƞĚĨńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĪŅĚĺŇĝŅĔŅĶ 
6) ŀŅěŅĶĵƢĪňŗĴňėŜŅĽńŗĚŐĨƞĚĨńŘĚłȮŒľƟėŜŅĮĶŉĔļŅŐĔƞĬńĔĻŉĔļŅĨŅĴĭńĬĪŉĔėŜŅĶƟŀĚĕŀĶńĭėŜŅĮĶŉĔļŅȮ 
7) ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅłȮĭńĬĪŉĔįĸĔŅĶŒľƟėŜŅĮĶŉĔļŅŐĸŃĶŅĵĚŅĬœĮĵńĚėĦŃĔĶĶĴĔŅĶįŌƟĶńĭįŇħĝŀĭ

ľĸńĔĽŌĨĶĪňŗĬńĔĻŉĔļŅĽńĚĔńħ 
 

ȮȮȮȮȮ1,2ȮĔŅĶėĚŀĵŌƞȮĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
ȮȮȮȮȮȮȮȮȮ 3,4,1 ĔŅĶėĚŀĵŌƞ 

 ȮȮȮȮȮȮȮȮ/'ȮĴňĔŅĶĔŜŅľĬħŐįĬőėĶĚĔŅĶ-ĔŇěĔĶĶĴĮĶŃěŜŅĮƖȮŏıŊŗŀŏĮƦĬĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĪŅĚ
ĔŅĶĻŉĔļŅŒľƟĬńĔĻŉĔļŅĪŋĔĝńŘĬĮƖȮĞŉŗĚĴŋƞĚľĺńĚŒľƟőėĶĚĔŅĶħńĚĔĸƞŅĺĪňŗěńħĕŉŘĬĝƞĺĵŒľƟĔŅĶėĚŀĵŌƞĕŀĚĬńĔĻŉĔļŅŒĬŐĨƞĸŃ
ĝńŘĬĮƖŀĵŌƞŒĬĶŃħńĭĽŌĚȮ 
 0'ȮľĸńĔĽŌĨĶłȮœħƟĨŇħĨŅĴĔŅĶėĚŀĵŌƞĕŀĚĬńĔĻŉĔļŅįƞŅĬĔŅĶĮĶŃĝŋĴėĦŃĔĶĶĴĔŅĶįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶȮŐĸŃĬŜŅĮĶŃŏħŖĬĮƤĠľŅĨƞŅĚŕȮĪňŗŀŅěěŃĽƞĚįĸĔĶŃĪĭĨƞŀĔŅĶėĚŀĵŌƞĕŀĚĬńĔĻŉĔļŅŏĕƟŅıŇěŅĶĦŅŒĬĪňŗĮĶŃĝŋĴ
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ħńĚĔĸƞŅĺȮŏıŊŗŀŒľƟŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŐĸŃŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭŒĬĽƞĺĬĨƞŅĚŕȮĴňĔŅĶĔŜŅĔńĭħŌŐĸŐĸŃĨŇħĨŅĴįĸĔŅĶ
ŏĶňĵĬĕŀĚĬńĔĻŉĔļŅȮ 
 1'ȮľĸńĔĽŌĨĶłȮĴňĔŅĶėŅħėŃŏĬĶƟŀĵĸŃĔŅĶėĚŀĵŌƞĕŀĚĬńĔĻŉĔļŅŐĨƞĸŃĮƖȮŏıŊŗŀľŅĺŇīňŒĬĔŅĶŏıŇŗĴĔŅĶ
ėĚŀĵŌƞĕŀĚĬńĔĻŉĔļŅŒĬŐĨƞĸŃĝńŘĬ 
              3,4,2 ĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
 /'ȮľĸńĔĽŌĨĶłȮœħƟĴňŐĬĺĪŅĚĔŅĶĨŇħĨŅĴĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅĕŀĚĬńĔĻŉĔļŅŒĬľĸńĔĽŌĨĶŀĵƞŅĚ
ĨƞŀŏĬŊŗŀĚȮőħĵĴňĔŅĶĶŅĵĚŅĬěŜŅĬĺĬĬńĔĻŉĔļŅĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮĶƟŀĵĸŃĬńĔĻŉĔļŅĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĨŅĴŐįĬ 
 0'ȮľĸńĔĽŌĨĶłȮĴňĔŅĶŐěƟĚĮĶŃŏħŖĬĮƤĠľŅĪňŗŏĮƦĬŀŋĮĽĶĶėĨƞŀĔŅĶœĴƞĽŜŅŏĶŖěĔŅĶĻŉĔļŅĕŀĚ
ĬńĔĻŉĔļŅĨŅĴŐįĬȮıĶƟŀĴĪńŘĚĔŜŅľĬħŐĬĺĪŅĚŐĸŃĺŇīňĔŅĶŐĔƟœĕĮƤĠľŅħńĚĔĸƞŅĺȮ 
 1'ȮľĸńĔĽŌĨĶłȮĴňőėĶĚĔŅĶĮĶŃěŜŅĮƖȮŏıŊŗŀĝƞĺĵĔĶŃĨŋƟĬŐĸŃĨŇħĨŅĴĬńĔĻŉĔļŅȮĪńŘĚħƟŅĬĔŅĶŏĶňĵĬ
ŐĸŃĔŅĶĪŜŅĺŇěńĵȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅěĭĨŅĴŏĔĦĤƢĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
 2'ȮľĸńĔĽŌĨĶłȮĴňĝƞŀĚĪŅĚĔŅĶĨŇħĨŅĴĬńĔĻŉĔļŅįƞŅĬĶŃĭĭŀŀĬœĸĬƢŒĬĔŅĶŐěƟĚĕƞŅĺĽŅĶĨƞŅĚŕȮ
ŏıŊŗŀĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĕŀĚőėĶĚĔŅĶĺŇěńĵȮŐĸŃĝƞŀĚĪŅĚĨŇħĨƞŀĪŅĚőĪĶĻńıĪƢĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗĴňėĺŅĴ
ėŊĭľĬƟŅ 
 

ȮȮȮȮȮ1,3ȮėĺŅĴıŉĚıŀŒěŐĸŃįĸĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬĕŀĚĬńĔĻŉĔļŅ 
           ȮȮľĸńĔĽŌĨĶœħƟĪŜŅĔŅĶĽŜŅĶĺěėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĪŋĔĝńŘĬĮƖ őħĵĔŅĶŐěĔŐĭĭĽŀĭĩŅĴėĺŅĴıŉĚ
ıŀŒěĕŀĚĬńĔĻŉĔļŅŒĬħƟŅĬĨƞŅĚŕȮĪńŘĚľĴħȮ6 ħƟŅĬȮœħƟŐĔƞȮħƟŅĬľĸńĔĽŌĨĶȮħƟŅĬŀŅěŅĶĵƢįŌƟĽŀĬȮħƟŅĬĔŅĶěńħĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬȮħƟŅĬĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟȮħƟŅĬĔŅĶĺńħĮĶŃŏĴŇĬįĸȮŐĸŃħƟŅĬĔŅĶŏĶňĵĬĶŌƟĨĸŀħľĸńĔĽŌĨĶœħƟ
ıńĥĬŅėŋĦĸńĔļĦŃĕŀĚįŌƟŏĶňĵĬ 
 
4,ȮŀŅěŅĶĵƢ 
    4,1 ĔŅĶĭĶŇľŅĶŐĸŃıńĥĬŅŀŅěŅĶĵƢȮ 
ȮȮȮȮȮȮȮȮȮĔŅĶĶńĭŐĸŃŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
ȮȮȮȮȮȮȮȮȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıĴňĶŃĭĭĔŅĶĶńĭŐĸŃŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶ
įŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮĨŅĴĮĶŃĔŅĻįńĚĚŅĬĶŃĭĭŐĸŃĔĸœĔĔŅĶĮĶŃĔńĬėŋĦĳŅıĔŅĶĻŉĔļŅĳŅĵŒĬĶŃħńĭľĸńĔĽŌĨĶ
ĕŀĚėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮħńĚĬňŘ 
 /'ȮėĦŃĔĶĶĴĔŅĶįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĺŅĚŐįĬĔŅĶĭĶŇľŅĶŀŅěŅĶĵƢȮĪńŘĚŐįĬŀńĨĶŅĔŜŅĸńĚȮĔŅĶľŅ
ĨŜŅŐľĬƞĚĪħŐĪĬȮŐįĬĽĶĶľŅŐĸŃĶńĭŀŅěŅĶĵƢŒľĴƞȮŐĸŃŐįĬĭĶŇľŅĶėĺŅĴŏĽňŗĵĚ 
 0'ȮėĦŃĔĶĶĴĔŅĶįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĔŜŅľĬħėŋĦĽĴĭńĨŇĕŀĚėĦŃĔĶĶĴĔŅĶįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ
ĨŅĴĮĶŃĔŅĻĕŀĚȮĽĔŀ,ȮŏĶŊŗŀĚėŋĦĽĴĭńĨŇėĦŃĔĶĶĴĔŅĶįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 



67 
 

 

 1'ȮŏĽĬŀŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŐĸŃĮĶŃīŅĬėĦŃĔĶĶĴĔŅĶįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶœĮĵńĚėĦŃȮŐĸŃľĸńĔĽŌĨĶłȮĴňĔĸœĔŒĬĔŅĶĕńĭŏėĸŊŗŀĬĶŃĭĭőħĵŒĝƟėĦŃĔĶĶĴĔŅĶįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶȮėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶėĦŃȮŐĸŃėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶĴľŅĺŇĪĵŅĸńĵ 

 

    4,2 ĶŃĭĭĔŅĶĭĶŇľŅĶŀŅěŅĶĵƢȮ 
ȮȮȮȮȮȮȮȮȮȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮĴňĶŃĭĭĔŅĶĭĶŇľŅĶŀŅěŅĶĵƢĨŅĴĮĶŃĔŅĻ
įńĚĚŅĬĶŃĭĭŐĸŃĔĸœĔĔŅĶĮĶŃĔńĬėŋĦĳŅıĔŅĶĻŉĔļŅĳŅĵŒĬĶŃħńĭľĸńĔĽŌĨĶĕŀĚėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃ
ŏĪėőĬőĸĵňȮħńĚĬňŘȮ 
 /'ȮěńħőėĶĚĽĶƟŅĚĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ 
 0'ȮĔŜŅľĬħȮŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĨŅĴőėĶĚĽĶƟŅĚĔŅĶĭĶŇľŅĶŐĸŃĶŃĭĭĔŅĶ
ĮĶŃĔńĬėŋĦĳŅıĔŅĶĻŉĔļŅĳŅĵŒĬĶŃħńĭľĸńĔĽŌĨĶȮ 
 1'ȮĔŜŅľĬħŒľƟėĦŃĔĶĶĴĔŅĶįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪŋĔėĬĨƟŀĚĴňĳŅĶŃĚŅĬėĶĭĨŅĴŏĔĦĤƢĪňŗĴľŅĺŇĪĵŅĸńĵ
ĔŜŅľĬħ 
 2'ȮĔŜŅľĬħŒľƟĴňĔŅĶĮĶŃĝŋĴėĦŃĔĶĶĴĔŅĶŀĵƞŅĚĬƟŀĵĳŅėĔŅĶĻŉĔļŅĸŃȮ3 ėĶńŘĚȮŏıŊŗŀĺŅĚŐįĬȮĨŇħĨŅĴȮ
ĨĶĺěĽŀĭȮŐĸŃĪĭĪĺĬĔŅĶħŜŅŏĬŇĬĚŅĬ 
 
5,ȮľĸńĔĽŌĨĶȮĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬ 
    5,1 ĽŅĶŃĕŀĚĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶ 
ȮȮȮȮȮȮȮȮȮȮĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮĴňĶŃĭĭŐĸŃĔĸœĔŒĬĔŅĶěńħĪŜŅĽŅĶŃĕŀĚĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶȮħńĚĬňŘ 
 /'ȮėĦŃĔĶĶĴĔŅĶįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŏĽĬŀŐįĬĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĨƞŀėĦŃȮĨŅĴĶŀĭĔŅĶ
ıńĥĬŅľĶŊŀĮĶńĭĮĶŋĚľĸńĔĽŌĨĶȮĪŋĔȮ5 ĮƖȮ 
 0'ȮėĦŃĔĶĶĴĔŅĶįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŏĽĬŀĶŅĵĝŊŗŀėĦŃĔĶĶĴĔŅĶĨƞŀėĦŃȮŏıŊŗŀěńħĪŜŅėŜŅĽńŗĚ
ĴľŅĺŇĪĵŅĸńĵŒĬĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
 1'ȮėĦŃĔĶĶĴĔŅĶįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĽŜŅĶĺěŐĸŃĽĶŋĮįĸĔŅĶĽŜŅĶĺěŏĔňŗĵĺĔńĭŏĬŊŘŀľŅĽŅĶŃĪňŗ
ĪńĬĽĴńĵěŅĔįŌƟŏĝňŗĵĺĝŅĠ 
 2'ȮėĦŃĔĶĶĴĔŅĶįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶħŜŅŏĬŇĬĔŅĶĮĶńĭĮĶŋĚŏĬŊŘŀľŅĽŅĶŃŒľƟĪńĬĽĴńĵ 
 3'ȮėĦŃĔĶĶĴĔŅĶįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĬŜŅľĸńĔĽŌĨĶĪňŗįƞŅĬĔŅĶĮĶńĭĮĶŋĚŏĬŊŘŀľŅŒľƟĪńĬĽĴńĵŏĽĬŀĨƞŀĪňŗ
ĮĶŃĝŋĴėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
 4'ȮľŅĔľĸńĔĽŌĨĶĪňŗĮĶńĭĮĶŋĚįƞŅĬĔŅĶŏľŖĬĝŀĭěŅĔėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒľƟľĸńĔĽŌĨĶ
ĬŜŅŏĽĬŀĨƞŀėĦŃĔĶĶĴĔŅĶĺŇĝŅĔŅĶėĦŃȮŐĨƞľŅĔœĴƞœħƟĶńĭĔŅĶŏľŖĬĝŀĭŒľƟĬŜŅľĸńĔĽŌĨĶœĮĮĶńĭĮĶŋĚŐĔƟœĕŒľĴƞ 



68 
 

 

 5'ȮėĦŃĔĶĶĴĔŅĶįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĭńĬĪŉĔįĸĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŏĽĬŀĨƞŀėĦŃȮŐĸŃėĦŃ
ŏĽĬŀĨƞŀėĦŃĔĶĶĴĔŅĶĔĸńŗĬĔĶŀĚľĸńĔĽŌĨĶĕŀĚĴľŅĺŇĪĵŅĸńĵȮľŅĔįƞŅĬėĺŅĴŏľŖĬĝŀĭŒľƟĬŜŅŏĽĬŀĕŀėĺŅĴ
ŏľŖĬĝŀĭĨƞŀĪňŗĮĶŃĝŋĴĽĳŅĴľŅĺŇĪĵŅĸńĵȮľŅĔœĴƞįƞŅĬĔŅĶŏľŖĬĝŀĭŒľƟĬŜŅĔĸńĭœĮŐĔƟœĕŒľĴƞ 
  
    5,2 ĔŅĶĺŅĚĶŃĭĭįŌƟĽŀĬŐĸŃĔĶŃĭĺĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
ȮȮȮȮȮȮȮȮȮȮĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮĴňĶŃĭĭŐĸŃĔĸœĔŒĬĔŅĶĔŜŅľĬħįŌƟĽŀĬȮħńĚĬňŘ 
 /'ȮėĦŃĔĶĶĴĔŅĶįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĮĶŃĝŋĴŏıŊŗŀĔŜŅľĬħėŋĦĽĴĭńĨŇįŌƟĽŀĬŒĬĶŅĵĺŇĝŅĕŀĚ
ľĸńĔĽŌĨĶŒĬĪŋĔĳŅėĔŅĶĻŉĔļŅ 
 0'ȮľĸńĔĽŌĨĶĽŜŅĶĺěŐĸŃĶĺĭĶĺĴĕƟŀĴŌĸėĺŅĴĽŅĴŅĶĩȮėĺŅĴĶŌƟŐĸŃėĺŅĴŏĝňŗĵĺĝŅĠĕŀĚįŌƟĽŀĬ 
 1'ȮėĦŃĔĶĶĴĔŅĶįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŏĽĬŀĝŊŗŀįŌƟĽŀĬĨƞŀĪňŗĮĶŃĝŋĴėĦŃĔĶĶĴĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶ
ŒĬĪŋĔĳŅėĔŅĶĻŉĔļŅȮőħĵĔŅĶŏĽĬŀĝŊŗŀįŌƟĽŀĬěŃıŇěŅĶĦŅěŅĔėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩȮėĺŅĴĩĬńħȮŐĸŃĶŅĵĺŇĝŅ
ĪňŗŏėĵĶńĭįŇħĝŀĭ 
 2'ȮėĦŃĔĶĶĴĔŅĶįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶıŇěŅĶĦŅĔŅĶěńħįŌƟĽŀĬŐĸŃľŅĔįƞŅĬėĺŅĴŏľŖĬĝŀĭěŅĔ
ėĦŃĔĶĶĴĔŅĶįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŒľƟľĸńĔĽŌĨĶŏĽĬŀĶŅĵĝŊŗŀįŌƟĽŀĬĬŜŅŏĽĬŀĨƞŀėĦŃŐĸŃėĦŃŏĽĬŀĶŅĵĝŊŗŀ
įŌƟĽŀĬœĮĵńĚĽŜŅĬńĔĽƞĚŏĽĶŇĴĺŇĝŅĔŅĶŐĸŃĚŅĬĪŃŏĭňĵĬŏıŊŗŀĔŜŅľĬħĶŅĵĝŊŗŀįŌƟĽŀĬŒĬŐĨƞĸŃĶŅĵĺŇĝŅ 
 
    5,3 ĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬ 

ĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮĴňĶŃĭĭŐĸŃĔĸœĔȮĔŅĶĪŜŅĚŅĬħńĚĬňŘ 
 /'ȮľĸńĔĽŌĨĶłȮœħƟĔŜŅľĬħŒľƟĶŅĵĺŇĝŅĪŋĔĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶĴňĔŅĶĔŜŅľĬħėĺŅĴĶńĭįŇħĝŀĭľĸńĔŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭĶŀĚȮĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĪŅĚĔŅĶĻŉĔļŅĪńŘĚȮ5 ħƟŅĬȮŒĬȮCurriculum mapping ĕŀĚ
ĶŅĵĺŇĝŅ 
 0'ȮįŌƟĽŀĬĪŋĔĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶȮěńħĪŜŅȮĴėŀ,Ȯ3ȮŒĬŐĨƞĸŃĶŅĵĺŇĝŅŒľƟĽŀħėĸƟŀĚĔńĭȮCurriculum 
mapping 

1'ȮįŌƟĽŀĬĴňĔŅĶĔŜŅľĬħĔŇěĔĶĶĴȮĺŇīňĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĪňŗŏľĴŅŃĽĴŐĸŃĽŀħėĸƟŀĚĔńĭȮ
Curriculum mapping 
 2'ȮįŌƟĽŀĬĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅĨŅĴĪňŗĔŜŅľĬħŒĬȮĴėŀ, 3 
 3'ȮįŌƟĽŀĬěńħĪŜŅȮĴėŀ,Ȯ5 ıĶƟŀĴĪńŘĚĶŅĵĚŅĬįĸĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸŐĸŃĕƟŀŏĽĬŀŐĬŃŐĔƞ
ėĦŃĔĶĶĴĔŅĶįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
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6,ȮĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ 
ȮȮȮȮľĸńĔĽŌĨĶĴňĶŃĭĭŐĸŃĔĸœĔŒĬĔŅĶħŜŅŏĬŇĬĚŅĬħƟŅĬĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟȮħńĚĬňŘ 
ȮȮȮȮȮ/'ȮľĸńĔĽŌĨĶĬŜŅįĸĕƟŀĴŌĸěŅĔĶŅĵĚŅĬįĸĔŅĶĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěĨƞŀĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟĕŀĚ
ĬńĔĻŉĔļŅŒĬĽŅĕŅĺŇĝŅ ĴŅŏĮƦĬĕƟŀĴŌĸŏĭŊŘŀĚĨƟĬŒĬĔŅĶĺŅĚŐįĬěńħľŅĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟıĶƟŀĴĪńŘĚĽŀĭĩŅĴ
ĕƟŀĴŌĸŏıŇŗĴŏĨŇĴěŅĔėĦŃĔĶĶĴĔŅĶįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŐĸŃįŌƟĽŀĬŒĬľĸńĔĽŌĨĶ 
ȮȮȮȮȮ0'ȮĮĶŃĝŋĴėĦŃĔĶĶĴĔŅĶįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŐĸŃįŌƟĽŀĬŒĬľĸńĔĽŌĨĶŏıŊŗŀĺŅĚŐįĬŒĬĔŅĶěńħľŅĽŇŗĚ
ĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟȮĶŅĵĸŃŏŀňĵħħńĚĬňŘ 
 0,/'ȮĽŊŗŀĔŅĶĽŀĬȮŏŀĔĽŅĶȮĨŜŅĶŅȮŐĸŃŀŋĮĔĶĦƢĮĶŃĔŀĭĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
 2.2) ĺńĽħŋȮŀŋĮĔĶĦƢȮĽŅĶŏėĴňȮŐĸŃŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 
 0,1'ȮĔŅĶĮĶńĭĮĶŋĚľƟŀĚıŇıŇīĳńĦĤƢĝňĺĺŇĪĵŅȮŐĸŃĔŅĶħŌŐĸĶńĔļŅĨńĺŀĵƞŅĚĕŀĚĽŇŗĚĴňĝňĺŇĨĪňŗŏĔŖĭĶńĔļŅœĺƟĪňŗ
ľƟŀĚıŇıŇīĳńĦĤƢĝňĺĺŇĪĵŅ 
 0,2'ȮĔŅĶħŌŐĸŐĸŃěńħľŅıŊĝĴŅŏĔŖĭĶńĔļŅœĺƟĪňŗĽĺĬıķĔļĻŅĽĨĶƢ 
 0,3'ȮĽŊŗŀĔŅĶĽŀĬŒĬĶŃĭĭŀŀĬœĸĬƢȮŐĸŃĽńĠĠŅĦŀŇĬŏĨŀĶƢŏĬŖĨ 
 0,4'ȮŐľĸƞĚİƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňıȮĽľĔŇěĻŉĔļŅȮŐĸŃŐľĸƞĚİƗĔĮĢŇĭńĨŇĚŅĬĳŅėĽĬŅĴ 
ȮȮȮȮȮ1'ȮľĸńĔĽŌĨĶěńħĪŜŅŐįĬĔŅĶěńħľŅėĶŋĳńĦĤƢŐĸŃĽŇŗĚĔƞŀĽĶƟŅĚȮĽŇŗĚĮĶńĭĮĶŋĚ ŐĸŃěńħĪŜŅĕƟŀŏĽĬŀőėĶĚĔŅĶŒĬ
ĔŅĶěńħľŅėĶŋĳńĦĤƢȮıĶƟŀĴĪńŘĚĮĶŃĝŋĴėĦŃĔĶĶĴĔŅĶįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬŒĬĔŅĶěńħĽĶĶ
ĚĭĮĶŃĴŅĦŏıŊŗŀĔŅĶěńħľŅĺńĽħŋȮĽŅĶŏėĴňŒĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ ŐĸŃĚĭĮĶŃĴŅĦŒĬĔŅĶħŌŐĸĶńĔļŅĨńĺŀĵƞŅĚ
ĕŀĚĽŇŗĚĴňĝňĺŇĨĪňŗŏĔŖĭĶńĔļŅœĺƟĪňŗľƟŀĚıŇıŇīĳńĦĤƢĝňĺĺŇĪĵŅȮŐĸŃĽĺĬıķĔļĻŅĽĨĶƢ 
ȮȮȮȮ2'ȮĔŜŅĔńĭȮĨŇħĨŅĴȮĔŅĶħŜŅŏĬŇĬĚŅĬĨŅĴŐįĬĚŅĬ 

 

7,ȮĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬȮ&Key Performance Indicators' 
ȮȮȮȮįĸĔŅĶħŜŅŏĬŇĬĔŅĶĭĶĶĸŋĨŅĴŏĮƚŅľĴŅĵĨńĺĭƞĚĝňŘĪńŘĚľĴħŀĵŌƞŒĬŏĔĦĤƢħňĨƞŀŏĬŊŗŀĚ 2 ĮƖĔŅĶĻŉĔļŅŏıŊŗŀĨŇħĨŅĴ
ĔŅĶħŜŅŏĬŇĬĔŅĶĨŅĴ TQF ĨƞŀœĮȮĪńŘĚĬňŘŏĔĦĤƢĔŅĶĮĶŃŏĴŇĬįƞŅĬėŊŀĴňĔŅĶħŜŅŏĬŇĬĚŅĬĨŅĴĕƟŀ 1ů5 ŐĸŃŀĵƞŅĚ
ĬƟŀĵĶƟŀĵĸŃ 80ȮĕŀĚĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬĪňŗĶŃĭŋœĺƟŒĬŐĨƞĸŃĮƖ 

 

ħńĝĬňĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬ ĮƖĪňŗ 1 ĮƖĪňŗ 2 ĮƖĪňŗ 3 ĮƖĪňŗ 4 ĮƖĪňŗ 5 
&1'ȮįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃ 80 ĴňĽƞĺĬĶƞĺĴŒĬĔŅĶ
ĮĶŃĝŋĴŏıŊŗŀĺŅĚŐįĬĨŇħĨŅĴŐĸŃĪĭĪĺĬĔŅĶħŜŅŏĬŇĬĚŅĬľĸńĔĽŌĨĶ 

X 
 

X X X X 

&2'ȮĴňĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶĨŅĴŐĭĭȮĴėŀ, 2 ĪňŗĽŀħėĸƟŀĚĔńĭ
ĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮı,Ļ, 2552 ŐĸŃŏĔĦĤƢ
ĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ, 2558Ȯ 

X 
 

X X X X 

&3'ȮĴňĶŅĵĸŃŏŀňĵħĕŀĚĶŅĵĺŇĝŅŐĸŃĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮ&ĩƟŅĴň'Ȯ
ĨŅĴŐĭĭȮĴėŀ, 3 ŐĸŃȮĴėŀ,Ȯ4 ŀĵƞŅĚĬƟŀĵĔƞŀĬĔŅĶŏĮƕħĽŀĬŒĬŐĨƞĸŃ
ĳŅėĔŅĶĻŉĔļŅŒľƟėĶĭĪŋĔĶŅĵĺŇĝŅ 

X X X X X 
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ħńĝĬňĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬ ĮƖĪňŗ 1 ĮƖĪňŗ 2 ĮƖĪňŗ 3 ĮƖĪňŗ 4 ĮƖĪňŗ 5 
&4'ȮěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚĶŅĵĺŇĝŅŐĸŃĮĶŃĽĭĔŅĶĦƢ
ĳŅėĽĬŅĴ&ĩƟŅĴň'ȮĨŅĴŐĭĭȮĴėŀ, 5 ŐĸŃ Ĵėŀ, 6 ĳŅĵŒĬ 30 ĺńĬľĸńĚ
ĽŇŘĬĽŋħĳŅėĔŅĶĻŉĔļŅĪňŗŏĮƕħĽŀĬŒľƟėĶĭĪŋĔĶŅĵĺŇĝŅ 

X 
 

X X X X 

&5'ȮěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶĨŅĴŐĭĭȮĴėŀ,Ȯ7 
ĳŅĵŒĬ 60ȮĺńĬľĸńĚĽŇŘĬĽŋħĮƖĔŅĶĻŉĔļŅ 

X 
 

X X X X 

&6'ȮĴňĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅĨŅĴĴŅĨĶģŅĬįĸĔŅĶ
ŏĶňĵĬĶŌƟĪňŗĔŜŅľĬħŒĬȮĴėŀ,Ȯ3 ŐĸŃ Ĵėŀ,Ȯ4 &ĩƟŅĴň'ȮŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃ 
25 ĕŀĚĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 

X X X X X 

&7'ȮĴňĔŅĶıńĥĬŅ-ĮĶńĭĮĶŋĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĔĸĵŋĪīƢĔŅĶĽŀĬ
ľĶŊŀĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔįĸĔŅĶĮĶŃŏĴŇĬĔŅĶħŜŅŏĬŇĬĚŅĬĪňŗ
ĶŅĵĚŅĬŒĬȮĴėŀ,Ȯ7 ĮƖĪňŗŐĸƟĺ 

 X X X X 

&8'ȮŀŅěŅĶĵƢŒľĴƞȮ&ĩƟŅĴň'ȮĪŋĔėĬœħƟĶńĭĔŅĶĮģĴĬŇŏĪĻľĶŊŀėŜŅŐĬŃĬŜŅ
ħƟŅĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 

X 
 

X X X X 

&9'ȮŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶĪŋĔėĬœħƟĶńĭĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶŐĸŃ-
ľĶŊŀĺŇĝŅĝňıȮŀĵƞŅĚĬƟŀĵĮƖĸŃľĬŉŗĚėĶńŘĚ 

X 
 

X X X X 

&10'ȮěŜŅĬĺĬĭŋėĸŅĔĶĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ&ĩƟŅĴň'ȮœħƟĶńĭĔŅĶ
ıńĥĬŅĺŇĝŅĔŅĶŐĸŃ-ľĶŊŀĺŇĝŅĝňıȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃ 50 ĨƞŀĮƖ 

X X X X X 

&11'ȮĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ-ĭńĦĤŇĨŒľĴƞĪňŗĴňĨƞŀ
ėŋĦĳŅıľĸńĔĽŌĨĶȮŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅ 3,5 ěŅĔėŃŐĬĬ 5,0 

   X X 

&12'ȮĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨĪňŗĴňĨƞŀĭńĦĤŇĨŒľĴƞȮŏĜĸňŗĵœĴƞ
ĬƟŀĵĔĺƞŅȮ3,5 ěŅĔėŃŐĬĬŏĨŖĴ 5,0 

    X 
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ľĴĺħĪňŗȮȮ8 ȮĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶ 
 
1,ȮĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇįĸĕŀĚĔŅĶĽŀĬ 
    1,1 ĔŅĶĮĶŃŏĴŇĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
ȮȮȮȮȮȮȮȮȮĝƞĺĚĔƞŀĬĔŅĶĽŀĬėĺĶĴňĔŅĶĮĶŃŏĴŇĬĔĸĵŋĪīƢĔŅĶĽŀĬőħĵĪňĴįŌƟĽŀĬľĶŊŀĶŃħńĭĽŅĕŅĺŇĝŅȮŐĸŃ-ľĶŊŀȮĔŅĶ
ĮĶŉĔļŅľŅĶŊŀĔńĭįŌƟŏĝňŗĵĺĝŅĠħƟŅĬľĸńĔĽŌĨĶľĶŊŀĺŇīňĔŅĶĽŀĬȮĽƞĺĬĝƞĺĚľĸńĚĔŅĶĽŀĬėĺĶĴňĔŅĶĺŇŏėĶŅŃľƢįĸĔŅĶ
ĮĶŃŏĴŇĬĔŅĶĽŀĬőħĵĬńĔĻŉĔļŅŐĸŃĔŅĶĺŇŏėĶŅŃľƢįĸĔŅĶŏĶňĵĬĕŀĚĬńĔĻŉĔļŅħƟŅĬĔĶŃĭĺĬĔŅĶĬŜŅįĸĔŅĶ
ĮĶŃŏĴŇĬœĮĮĶńĭĮĶŋĚĽŅĴŅĶĩĪŜŅőħĵĶĺĭĶĺĴĮƤĠľŅ-ĕƟŀŏĽĬŀŐĬŃȮŒľƟŐĔƞėĦŃĔĶĶĴĔŅĶįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶŐĸŃĪňĴįŌƟĽŀĬĬŜŅœĮĮĶńĭĮĶŋĚŐĸŃĶŅĵĚŅĬįĸĨƞŀœĮ 

1,2 ĔŅĶĮĶŃŏĴŇĬĪńĔļŃĕŀĚŀŅěŅĶĵƢŒĬĔŅĶŒĝƟŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
ȮȮȮȮȮȮȮȮȮĔŅĶĮĶŃŏĴŇĬĪńĔļŃħńĚĔĸƞŅĺĽŅĴŅĶĩĪŜŅőħĵĔŅĶ 

-ȮĮĶŃŏĴŇĬőħĵĬńĔĻŉĔļŅŒĬŐĨƞĸŃĺŇĝŅ 
-ȮĔŅĶĽńĚŏĔĨĔŅĶĦƢĕŀĚįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ-ĮĶŃīŅĬľĸńĔĽŌĨĶŐĸŃ-ľĶŊŀĪňĴįŌƟĽŀĬ 
-ȮĳŅıĶĺĴĕŀĚľĸńĔĽŌĨĶĮĶŃŏĴŇĬőħĵĭńĦĤŇĨŒľĴƞ 
-ȮĔŅĶĪħĽŀĭįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅŏĪňĵĭŏėňĵĚĔńĭĽĩŅĭńĬŀŊŗĬŒĬľĸńĔĽŌĨĶŏħňĵĺĔńĬ 
 

2,ȮĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴ 
ĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴőħĵĽŜŅĶĺěĕƟŀĴŌĸěŅĔ 
-ȮĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ-ĭńĦĤŇĨŒľĴƞ 
-ȮįŌƟŒĝƟĭńĦĤŇĨ 
-ȮįŌƟĪĶĚėŋĦĺŋĥŇĳŅĵĬŀĔ 
-ȮįĸĽŜŅĶĺěĳŅĺŃĔŅĶœħƟĚŅĬĪŜŅĕŀĚĭńĦĤŇĨ 

 

3,ȮĔŅĶĮĶŃŏĴŇĬįĸĔŅĶħŜŅŏĬŇĬĚŅĬĨŅĴĶŅĵĸŃŏŀňĵħľĸńĔĽŌĨĶ 
ȮȮȮȮĨƟŀĚįƞŅĬĔŅĶĮĶŃĔńĬėŋĦĳŅıĔŅĶĻŉĔļŅĳŅĵŒĬĶŃħńĭľĸńĔĽŌĨĶŐĸŃěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĨŅĴĴŅĨĶģŅĬ
ėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮı,Ļ, 2552 ŐĸŃŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ, 2558ȮȮ
ŐĸŃĨńĺĭƞĚĝňŘŏıŇŗĴŏĨŇĴĕƟŅĚĨƟĬȮĶĺĴĪńŘĚĔŅĶįƞŅĬĔŅĶĮĶŃŏĴŇĬĔŅĶĮĶŃĔńĬėŋĦĳŅıĳŅĵŒĬȮ&IQA' 

 

4,ȮĔŅĶĪĭĪĺĬįĸĔŅĶĮĶŃŏĴŇĬŐĸŃĺŅĚŐįĬĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŐĸŃŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
ȮȮȮȮ-ȮĶĺĭĶĺĴĕƟŀŏĽĬŀŐĬŃ-ĕƟŀĴŌĸěŅĔĔŅĶĮĶŃŏĴŇĬěŅĔĬńĔĻŉĔļŅįŌƟŒĝƟĭńĦĤŇĨįŌƟĪĶĚėŋĦĺŋĥŇ 
ȮȮȮȮ-ȮĺŇŏėĶŅŃľƢĪĭĪĺĬĕƟŀĴŌĸĕƟŅĚĨƟĬőħĵįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮ 
ȮȮȮȮ-ȮŏĽĬŀĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶľĶŊŀŐįĬĔĸĵŋĪīƢ 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ĳŅėįĬĺĔȮĔ 
ėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 
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ėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 
 
1,ȮľĴĺħĻŉĔļŅĪńŗĺœĮ 
   1,1 ĔĸŋƞĴĺŇĝŅĳŅļŅŏıŊŗŀĔŅĶĽŊŗŀĽŅĶȮ-ȮLanguage Communications 
 

...//./        ĳŅļŅœĪĵŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ 0&0-.-2' 
  &Thai for Communication' 
  ėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬŏĔňŗĵĺĔńĭĳŅļŅŐĸŃĔŅĶĽŊŗŀĽŅĶȮĭŌĶĦŅĔŅĶĔŅĶŒĝƟĳŅļŅŒĬĽńĚėĴŐĸŃ
ĺńĥĬīĶĶĴœĪĵ ĪńĔļŃĔŅĶėŇħȮĲƤĚ ħŌȮıŌħȮŀƞŅĬŐĸŃŏĕňĵĬȮŏıŊŗŀĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶħŜŅĶĚĝňĺŇĨ 
  Fundamental knowledge of language and Communication,ȮIntegrated 
language useȮin society and Thai society, thinking, listening, watching, speaking, reading and 
writing to apply in life 
 

...//.0        ĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ 0&0-.-2' 
  (English for Communication) 
  ĔŅĶıńĥĬŅĔŅĶĽŊŗŀĽŅĶĳŅļŅŀńĚĔķļĕńŘĬıŊŘĬģŅĬȮĔŅĶĲƤĚȮıŌħȮŀƞŅĬȮŐĸŃŏĕňĵĬȮŒĬ
ĽĩŅĬĔŅĶĦƢĨƞŅĚŕȮĔŅĶĪńĔĪŅĵȮĔŅĶĪŜŅėĺŅĴĶŌƟěńĔȮĔŅĶŒľƟĕƟŀĴŌĸĽƞĺĬĨńĺȮėĶŀĭėĶńĺȮĝŋĴĝĬȮĔŅĶĭĶĶĵŅĵ
ĽĩŅĬĪňŗȮĪňŗĨńŘĚȮĔŅĶĭŀĔĪŇĻĪŅĚ 
  Fundamental English for CommunicationȮwith four skills namely listening, 
speaking, reading, and writing in various situations; greeting, getting to know each other, 
giving personal information, giving information about family and community, describing 
places, giving location and direction 
 

0001103        ĽŅĶĽĬŏĪĻŏıŊŗŀĔŅĶĻŉĔļŅėƟĬėĺƟŅ 0&0-.-2' 
  (Information Searching for Study) 
  ĽŅĶĽĬŏĪĻȮĪńĔļŃĔŅĶĶŌƟĽŅĶĽĬŏĪĻȮŐľĸƞĚŏĶňĵĬĶŌƟŐĸŃĪĶńıĵŅĔĶĽŅĶĽĬŏĪĻȮĔĸĵŋĪīƢŐĸŃ
ĔĶŃĭĺĬĔŅĶĽŊĭėƟĬĽŅĶĽĬŏĪĻħƟĺĵĽŊŗŀħŇěŇĪńĸȮĔŅĶŏĕňĵĬĶŅĵĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĔŅĶĬŜŅŏĽĬŀĚŅĬĨŅĴ
ĴŅĨĶģŅĬĽŅĔĸȮĨĸŀħěĬĔŅĶŀƟŅĚŀŇĚŐĸŃĔŅĶŏĕňĵĬĭĶĶĦŅĬŋĔĶĴȮŏıŊŗŀĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶĪŜŅĶŅĵĚŅĬȮ
ĺŇěńĵȮĽŅĶĬŇıĬīƢȮĺŇĪĵŅĬŇıĬīƢȮœħƟŀĵƞŅĚĩŌĔĨƟŀĚŐĸŃĴňĮĶŃĽŇĪīŇĳŅı 
  Information, information literacy skills, information sources and resources, 
retrieval techniques and process with digital media, academic report writing with 
universal standardized formatting, citation and bibliography for efficient application on 
other types of research and thesis writing forms, correctly and effectively 
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0001104         ĔŅĶĲƤĚ-ıŌħȮĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 0&0-.-2' 
  (Listening and Speaking English for Daily Life Communication) 
  ĔŅĶĲƤĚŐĸŃĔŅĶıŌħŒĬĶŃħńĭĮĶŃőĵėŐĸŃĶŃħńĭĕƟŀėĺŅĴŒĬľńĺĕƟŀĨƞŅĚŕ ĪňŗŒĝƟŒĬ
ĝňĺŇĨĮĶŃěŜŅĺńĬȮőħĵĴňĔŇěĔĶĶĴľĸŅĔľĸŅĵĶŌĮŐĭĭȮőħĵĴŋƞĚŏĬƟĬŒľƟįŌƟŏĶňĵĬİƗĔĪńĔļŃĔŅĶĲƤĚ-ıŌħĳŅļŅŀńĚĔķļ 
  Practice of English listening and speaking at the levels of sentence and 
discourse for Daily Life Communication through various activities in a variety of topics 
with an emphasis on helping students practice their listening and speaking skills 
 

0001105        ĔŅĶŀƞŅĬ-ŏĕňĵĬĳŅļŅŀńĚĔķļȮŏıŊŗŀĔŅĶĽŊŗŀĽŅĶŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 0&0-.-2' 
(Reading and Writing English for DailyȮLife Communication)   

  ĔŅĶŀƞŅĬľĬńĚĽŊŀıŇĴıƢȮĔŅĶŀƞŅĬőęļĦŅȮŐįƞĬıńĭőęļĦŅȮĔŅĶŀƞŅĬĮĶŃĔŅĻȮĔŅĶŀƞŅĬĜĸŅĔ
įĸŇĨĳńĦĤƢĨƞŅĚŕȮĔŅĶĵƞŀėĺŅĴȮĔŅĶĔĶŀĔŐĭĭĲŀĶƢĴȮĔŅĶŏĕňĵĬěħľĴŅĵĽƞĺĬĨńĺȮĔŅĶĽŊŗŀĽŅĶĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢ 
  Skills for reading newspapers, advertisements, announcements, brochures, 
and product labels; summarizing, completing forms, personal correspondence, and 
electronic communication 
 

0001106        ĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĺńĥĬīĶĶĴ 0&0-.-2' 
  (English for Cultural Communication)      
  ĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶȮĮĶŃŏħŖĬĪŅĚĺńĥĬīĶĶĴȮĳŌĴŇĮĶŃŏĪĻȮĳŌĴŇŀŅĔŅĻȮėƞŅĬŇĵĴĪŅĚ
ĽńĚėĴȮėĺŅĴŏĝŊŗŀȮŀŅľŅĶȮŐĸŃŏĪĻĔŅĸĽŜŅėńĠĪŅĚĮĶŃŏıĦňĺńĥĬīĶĶĴ 
  English for communication regarding cultural issues, geography, climates, 
social value, beliefs, food, and traditional festivals 
 

0001107        ĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶŒĬĚŅĬŀŅĝňı 0&0-.-2' 
  (English for Communication in the Workplace) 
  ĳŅļŅŀńĚĔķļŒĬĔŅĶĪŜŅĚŅĬȮĔŅĶĨƟŀĬĶńĭȮĔŅĶĬńħľĴŅĵȮĔŅĶőĪĶĻńıĪƢȮĔŅĶŒľƟŐĸŃĕŀĕƟŀĴŌĸȮȮȮȮȮȮȮȮ
ĔŅĶĔĶŀĔŐĭĭĲŀĶƢĴĮĶŃŏĳĪĨƞŅĚŕȮĔŅĶŏĕňĵĬěħľĴŅĵĽĴńėĶĚŅĬȮĔŅĶŏĕňĵĬŀňŏĴĸƢȮĔŅĶŏĕňĵĬĮĶŃĺńĨŇĽƞĺĬĨńĺȮ
ĔŅĶŀƞŅĬĮĶŃĔŅĻĶńĭĽĴńėĶĚŅĬȮ 
  English in the workplace, welcoming, making appointment, telephoning, 
giving and asking information; form filling, application letter, E-mail, resume, job 
advertisement 
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0001108        ĳŅļŅěňĬŏıŊŗŀĔŅĶĽŊŗŀĽŅĶŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 2&0-.-2' 
  &Chinese for DailyȮLife Communication' 
  ľĸńĔĔŅĶŀŀĔŏĽňĵĚıŇĬŀŇĬĳŅļŅěňĬȮėŜŅĻńıĪƢȮĺĸňȮĽŜŅĬĺĬȮőėĶĚĽĶƟŅĚŐĸŃĶŌĮŐĭĭĮĶŃőĵė
ĽŜŅľĶńĭŒĝƟŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮŒĬĽĩŅĬĔŅĶĦƢĨƞŅĚŕȮħƟĺĵĪńĔļŃĔŅĶĲƤĚȮıŌħȮŀƞŅĬȮŐĸŃŏĕňĵĬ 

Chinese pinyin pronunciation, vocabulary, phrases, idioms and sentence 
structures for use in everyday life with the skills of listening, speaking, reading and writing 
 
   1,2 ĔĸŋƞĴĺŇĝŅĴĬŋļĵĻŅĽĨĶƢȮ-ȮHumanities 
 

...0/./        ıĶŃıŋĪīĻŅĽĬŅŏıŊŗŀĔŅĶıńĥĬŅ 0&0-.-2' 
  &Buddhism for Development' 
  ėĺŅĴĶŌƟıŊŘĬģŅĬŏĔňŗĵĺĔńĭıĶŃıŋĪīĻŅĽĬŅȮľĸńĔīĶĶĴĽŜŅėńĠȮĺńĬĽŜŅėńĠŐĸŃıŇīňĔĶĶĴĪŅĚ
ıĶŃıŋĪīĻŅĽĬŅȮĔŅĶĮĶŃĵŋĔĨƢıŋĪīīĶĶĴŏıŊŗŀĔŅĶıńĥĬŅĝňĺŇĨŐĸŃĽńĚėĴȮľĬƟŅĪňŗĝŅĺıŋĪīŐĸŃĴŅĶĵŅĪœĪĵȮȮȮȮȮȮȮȮ
ĔŅĶıńĥĬŅěŇĨŐĸŃĮƤĠĠŅŏıŊŗŀĔŅĶħŜŅŏĬŇĬĝňĺŇĨ 
  Introduction to Buddhism great teaching of Buddha, Buddhist Sabbath 
days, Dhamma application for life and society, Buddhist duty and Thai courtesy, mind 
and wisdom development for living 
 

...2/.2        ěŇĨĺŇĪĵŅŏıŊŗŀĔŅĶıńĥĬŅĨĬ 0&0-.-2' 
  &Psychology for Self Development' 
  ėĺŅĴľĴŅĵȮėĺŅĴĽŜŅėńĠĕŀĚěŇĨĺŇĪĵŅȮĮƤěěńĵıŊŘĬģŅĬŐĸŃĪķļġňěŇĨĺŇĪĵŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
ıķĨŇĔĶĶĴĔŅĶĶŌƟěńĔŐĸŃĔŅĶıńĥĬŅĨĬȮĴĬŋļĵĽńĴıńĬīƢȮĔŅĶĪŜŅĚŅĬŏĮƦĬĪňĴŐĸŃĔŅĶĺŅĚŐįĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨ
ŀĵƞŅĚĴňėĺŅĴĽŋĕ 
  Definitions, significance, basic factors and psychology theory of behavior, 
self development, human relations, team work and life planning for well-being 
 

...0/.1        ĽŋĬĪĶňĵĳŅıĕŀĚħĬĨĶňĔńĭĝňĺŇĨ 0&0-.-2' 
  &Music and Life Appreciation' 
  ĔŅĶŒĝƟħĬĨĶňŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮĭĪĭŅĪȮėĺŅĴĽŜŅėńĠĕŀĚħĬĨĶňŒĬĽńĚėĴȮĔŅĶŏĽĶŇĴĽĶƟŅĚ
ĪńĔļŃȮŐĸŃĮĶŃĽĭĔŅĶĦƢĪŅĚħĬĨĶň 
  Using music in daily life, roles and importance of music in society, enhancing 
skillsȮand musical experience 
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0002104        ĻŇĸĮŃŐĸŃĔŅĶŀŀĔŐĭĭ 0&0-.-2' 
  &Arts and Design' 
  ľĸńĔĔŅĶȮŐĬĺėŇħȮėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢȮěŇĬĨĬŅĔŅĶŐĸŃĔĶŃĭĺĬĔŅĶŀŀĔŐĭĭĽĶƟŅĚĽĶĶėƢ
įĸĚŅĬȮĔŅĶĶńĭĶŌƟȮĔŅĶĽŊŗŀĽŅĶȮĔŅĶĨňėĺŅĴȮĔŅĶĝŊŗĬĝĴėĺŅĴĽĺĵŐĸŃėĺŅĴĚŅĴȮĔŅĶĮĶŃĵŋĔĨƢŐĸŃĔŅĶĴňĶĽĬŇĵĴ
ĪňŗħňĨƞŀįĸĚŅĬĻŇĸĮŃŐĸŃĔŅĶŀŀĔŐĭĭĕŀĚœĪĵȮŏŀŏĝňĵŐĸŃĨŃĺńĬĨĔĪńŘĚŀħňĨŐĸŃĮƤěěŋĭńĬ 
  Principles, concepts, creativity, imagination and processes of creative arts and  
design; perceptions, Communication, interpretation, appreciation of beautyȮand aesthetic, 
application and having good taste to arts and design of Thai, Asia and west in past and present 
 

...0/.3        ĽŋĬĪĶňĵĳŅıĔŅĶŐĽħĚ 0&0-.-2' 
  &Art Performance Appreciation' 
  ėĺŅĴľĴŅĵĕŀĚĽŋĬĪĶňĵĻŅĽĨĶƢŐĸŃĔŅĶŐĽħĚȮėŋĦėƞŅĕŀĚĻŇĸĮŃĔŅĶŐĽħĚĮĶŃŏĳĪĨƞŅĚŕȮ
ėƞŅĬŇĵĴŐĸŃĺŇĩňĝňĺŇĨĪňŗĬŜŅĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŐĽħĚȮĔŅĶěńħĔŇěĔĶĶĴĔŅĶŐĽħĚĪňŗĽŀħėĸƟŀĚĔńĭėƞŅĬŇĵĴŐĸŃĺŇĩň
ĝňĺŇĨŒĬĪƟŀĚĩŇŗĬ 
  The meaning of aesthetics and performances, The value of performing art, 
Values and way of life that are applied in performances; Organizing and performances 
that are consistent with local values and lifestyles 
 

...0/.6        ĽĴŅīŇŏıŊŗŀıńĥĬŅĝňĺŇĨ 2(2-0-4) 
  &Meditation for Life Development) 
  ėĺŅĴľĴŅĵĕŀĚĔŅĶĪŜŅĽĴŅīŇȮěŋħĮĶŃĽĚėƢȮĺŇīňĔŅĶȮĕńŘĬĨŀĬȮěŋħŏĶŇŗĴĨƟĬĕŀĚĔŅĶĪŜŅĽĴŅīŇȮ
ĸńĔļĦŃĕŀĚĔŅĶĭĶŇĔĶĶĴŐĸŃĔŅĶĪŜŅĽĴŅīŇȮĮĶŃőĵĝĬƢĕŀĚĽĴŅīŇȮĸńĔļĦŃŀŅĔŅĶĨƞŀĨƟŅĬĽĴŅīŇȮŐĸŃĔŅĶĬŜŅ
ĽĴŅīŇœĮŒĝƟŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮĽĴŅīŇĔńĭĔŅĶŏĶňĵĬŐĸŃĔŅĶĪŜŅĚŅĬȮĸńĔļĦŃȮĕńŘĬĨŀĬȮėŋĦĽĴĭńĨŇȮĮĶŃőĵĝĬƢĕŀĚ
ğŅĬŐĸŃĠŅĦȮĽŇŗĚĪňŗėĺĶĶŌƟŏĶŊŗŀĚĺŇĮƤĽĽĬŅȮėĺŅĴŐĨĔĨƞŅĚĶŃľĺƞŅĚĽĴĩŃĔńĭĺŇĮƤĽĽĬŅȮŐįĬįńĚĽĴĩŃĔńĭĺŇĮƤĽĽĬŅȮ
ĝŅĺőĸĔĔńĭĺŇĮƤĽĽĬŅȮ 

Meaning of meditation; objectives, methods, processes, the beginning of 
meditation practice; characteristics of reciting and meditating; benefits of meditation; 
meditation resistances and applying meditation to daily life; meditation as related to 
education and work; characteristic, process, qualities and benefits of the states of 
absorption (Jhana) and insight knowledge (Nana); fundamental knowledge about insight 
meditation (Vipassana); differences between the foundation meditation (Summata) and 
the insight meditation (Vipassna); layout the foundation meditation (Summata) and the 
insight meditation (Vipassna); insight meditation as related to the world population 
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   1,3 ĔĸŋƞĴĺŇĝŅĽńĚėĴĻŅĽĨĶƢȮ-ȮSocial Sciences 
 

...1/./        ĶŃĭĭĽńĚėĴœĪĵ 0&0-.-2' 
  &Thai Society System' 
  ĽĳŅıĽńĚėĴȮĺńĥĬīĶĶĴȮŏĻĶļģĔŇěȮĔŅĶŏĴŊŀĚĔŅĶĮĔėĶŀĚȮŐĸŃĽŇŗĚŐĺħĸƟŀĴȮĕŀĚĽńĚėĴœĪĵ
ŒĬĮƤěěŋĭńĬȮĮƤĠľŅŐĸŃŐĬĺőĬƟĴĕŀĚĔŅĶŏĮĸňŗĵĬŐĮĸĚȮĔŅĶıńĥĬŅĨŅĴŐĬĺıĶŃĶŅĝħŜŅĶŇȮŏĻĶļģĔŇěıŀŏıňĵĚȮȮȮȮȮȮȮȮȮȮ
ĳŌĴŇĮƤĠĠŅĪƟŀĚĩŇŗĬȮĔŅĶĭŌĶĦŅĔŅĶĭĶŇĭĪĨƞŅĚŕȮŏıŊŗŀĮĶńĭĨńĺŒľƟŏĪƞŅĪńĬĔŅĶŏĮĸňŗĵĬŐĮĸĚȮĪŇĻĪŅĚĔŅĶıńĥĬŅ
ĽńĚėĴœĪĵĪňŗĵńŗĚĵŊĬȮĮĸŌĔİƤĚěŇĨĽŜŅĬŉĔȮĨĶŃľĬńĔŐĸŃŏľŖĬėŋĦėƞŅĕŀĚėĺŅĴŏĮƦĬœĪĵ 
  Present situation of Thai society, culture, economy, politic, public 
administration, and environment problems and future trends of Thai society, development 
and sufficiency economy, local wisdom, adaptation for social changes, sustainable 
development, and Thai nationalism 
 

...1/.0        ĶŃĭĭĽńĚėĴőĸĔ 0&0-.-2' 
  &Global Society System' 
                    ĻŉĔļŅĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚĽńĚėĴőĸĔħƟŅĬĔŅĶŏĴŊŀĚȮŏĻĶļģĔŇěȮĽńĚėĴȮĺńĥĬīĶĶĴȮĽŇŗĚŐĺħĸƟŀĴ
ŐĸŃĳńĵėŋĔėŅĴĨƞŅĚŕȮĽĶƟŅĚėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěħƟŅĬėĺŅĴľĸŅĔľĸŅĵĪŅĚĺńĥĬīĶĶĴȮĽŇĪīŇĴĬŋļĵĝĬȮĔŅĶĮĶńĭĨńĺ
ŀĵŌƞŒĬĽńĚėĴőĸĔħƟĺĵĽńĬĨŇĺŇīňȮĔŅĶħŜŅŏĬŇĬĝňĺŇĨŒĬőĸĔĵŋėĕƟŀĴŌĸĕƞŅĺĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
  The changes of global society in politic, economy, culture, environment, and 
other crisis; multiculturalism; human rights; non-violence conflict resolution; life in the Digital Age 
 

...1/.1        īŋĶĔŇěĔńĭĝňĺŇĨĮĶŃěŜŅĺńĬ 0&0-.-2' 
  &Business and Daily Life' 
  ėĺŅĴĶŌƟıŊŘĬģŅĬŏĔňŗĵĺĔńĭīŋĶĔŇěȮĶŌĮŐĭĭĕŀĚīŋĶĔŇěȮĸńĔļĦŃĕŀĚīŋĶĔŇěȮľĬƟŅĪňŗĕŀĚīŋĶĔŇěȮĔŅĶ
įĸŇĨȮŐĬĺĪŅĚĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶĽĴńĵŒľĴƞ ĔŅĶĭĶŇľŅĶěńħĔŅĶĪĶńıĵŅĔĶĴĬŋļĵƢȮĔŅĶĨĸŅħȮĔŅĶĭńĠĝň
ĔŅĶŏĚŇĬȮĽĳŅıŐĺħĸƟŀĴĪňŗĴňŀŇĪīŇıĸĨƞŀīŋĶĔŇě ĔŅĶŏĮĸňŗĵĬŐĮĸĚħƟŅĬŏĪėőĬőĸĵňȮĽńĚėĴȮĪňŗĽƞĚįĸĔĶŃĪĭĨƞŀĔŅĶ
ŒĝƟĝňĺŇĨĮĶŃěŜŅĺńĬȮĬőĵĭŅĵĕŀĚĶńģĭŅĸ ĔġľĴŅĵĳŅļňŀŅĔĶȮŐĸŃĔŅĶĬŜŅľĸńĔĮĶńĝĠŅŏĻĶļģĔŇěıŀŏıňĵĚĴŅŒĝƟ
ŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 
  Fundamental business; business model; business attributes; business role; 
production; guidelines for modern entrepreneur; administrative human resources 
management; marketing; financial accounting, Environment of Business; Social Technology 
change context influencing on business and daily life; government policies; taxation law; 
and applying philosophy of sufficiency economy to daily life 
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...1/.2         œĪŏĸĵĻŉĔļŅ 0&0-.-2' 
  &Loei Study' 
  ĮĶŃĺńĨŇĻŅĽĨĶƢŐĸŃĺńĥĬīĶĶĴœĪŏĸĵȮėĺŅĴŏĝŊŗŀȮıŇīňĔĶĶĴȮĮĶŃŏıĦňȮĺŇĩňĝňĺŇĨȮĔŅĶĸŃŏĸƞĬȮ
ĳŅļŅȮĻŇĸĮŃȮŐĸŃĳŌĴŇĮƤĠĠŅıŊŘĬĭƟŅĬ 
  Context of Loei province; history and culture, belief, ritual custom, ways 
of life, amusement, Loei dialect, arts, folk wisdomȮand environment 
 

0003105        ĮĶŃŏĪĻœĪĵĔńĭĮĶŃĝŅėĴŀŅŏĞňĵĬ 0&0-.-2' 
  (Thailand and ASEAN Community) 
  ėĺŅĴŏĮƦĬĴŅȮĕƟŀĴŌĸıŊŘĬģŅĬĮĶŃŏĪĻĽĴŅĝŇĔȮĸńĔļĦŃĳŌĴŇĻŅĽĨĶƢȮŏĻĶļģĔŇěȮĔŅĶŏĴŊŀĚĔŅĶ
ĮĔėĶŀĚȮĽńĚėĴĺńĥĬīĶĶĴĕŀĚĮĶŃŏĪĻĽĴŅĝŇĔȮĔġĭńĨĶŀŅŏĞňĵĬȮėĺŅĴĽńĴıńĬīƢĳŅĵŒĬŐĸŃĳŅĵĬŀĔĔĸŋƞĴ
ĮĶŃŏĪĻĽĴŅĝŇĔŀŅŏĞňĵĬȮĮĶŃőĵĝĬƢĪňŗœĪĵœħƟĶńĭěŅĔĔŅĶŏĕƟŅŏĮƦĬĽĴŅĝŇĔ 
  Background of ASEAN community; fundamental information of 
geographical; economic, political, social and cultural aspects of all country members; 
ASEAN charter; the relationships of internal and external groups of ASEAN country 
members and benefits of Thailand that gain from being member 
 

000310         ŏĻĶļģĔŇěŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 0&0-.-2' 
  (Economy in Daily Life) 
  ľĸńĔĔŅĶŏĭŊŘŀĚĨƟĬĪŅĚŏĻĶļģĻŅĽĨĶƢȮĔŇěĔĶĶĴĪŅĚŏĻĶļģĔŇěŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮĶŃĭĭ
ŏĻĶļģĔŇěĨĸŅħŐĸŃĔĸœĔĶŅėŅȮĶŅĵœħƟĮĶŃĝŅĝŅĨŇȮĶŅĵœħƟěńĚľĺńħȮĭĪĭŅĪĳŅėĶńģŐĸŃŏŀĔĝĬŒĬĶŃĭĭ
ŏĻĶļģĔŇěȮŏĚŇĬŐĸŃĽĩŅĭńĬĔŅĶŏĚŇĬȮĔŅĶėĸńĚȮĔŅĶĺŇŏėĶŅŃľƢŏĻĶļģĔŇěĶŃħńĭėĶńĺŏĶŊŀĬȮĝŋĴĝĬȮŐĸŃĽńĚėĴ
ĮƤěěŋĭńĬ 
  Fundamental of economics; economy in daily life; economic system; 
market and price; national income; gross provincial product; government and private 
sector in economic system; money and financial institution; Fiscal Policy; analysis of 
household, community, and current society economies   
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0003107        ėĺŅĴŏĮƦĬıĸŏĴŊŀĚĪňŗħň 0&0-.-2' 
  (Smart Citizenship) 
  ĔŅĶĮĔėĶŀĚĶŃĭŀĭĮĶŃĝŅīŇĮœĨĵȮĽŇĪīŇȮľĬƟŅĪňŗȮŏĽĶňĳŅı ŐĸŃĭĪĭŅĪĕŀĚıĸŏĴŊŀĚŒĬ
ĶŃĭŀĭĮĶŃĝŅīŇĮœĨĵŀńĬĴňıĶŃĴľŅĔļńĨĶŇĵƢĪĶĚŏĮƦĬĮĶŃĴŋĕ ĔŅĶŀĵŌƞĶƞĺĴĔńĬŒĬĽńĚėĴŐľƞĚėĺŅĴľĸŅĔľĸŅĵȮ
ĔŅĶěńħĔŅĶėĺŅĴĕńħŐĵƟĚħƟĺĵĽńĬĨŇĺŇīňȮĔŅĶĨƟŅĬĪŋěĶŇĨ ĔŅĶĮĸŌĔİƤĚĪńĻĬėĨŇŏĝŇĚĭĺĔĨƞŀĮĶŃŏĪĻȮěŇĨŀŅĽŅ 
ĭĪĭŅĪľĬƟŅĪňŗėĺŅĴĶńĭįŇħĝŀĭ ĴňėĺŅĴĔĸƟŅĨńħĽŇĬŒěŒĬĽŇŗĚĪňŗĩŌĔĨƟŀĚȮĔŅĶŏĮƦĬĽĴŅĝŇĔĪňŗħňĕŀĚıĸŏĴŊŀĚœĪĵŐĸŃ
ıĸŏĴŊŀĚőĸĔ 
  Democratic form of government, rights, status, freedom, and roles in the 
context of democracy; democratic form of government with the king as head of state, 
living in different societies, conflict management by using peaceful way, problems of 
corruption, creating positive attitude towards the country, service mind, roles and 
responsibilities, being brave to make right decisions, being good citizen of the kingdom of 
Thailand and the world 
 

0003108        ĔġľĴŅĵŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 0&0-.-2' 
  &Law in Daily Life'   
  ĔġľĴŅĵĪńŗĺœĮĪňŗěŜŅŏĮƦĬĨƟŀĚŒĝƟŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮĔġľĴŅĵŐıƞĚŐĸŃıŅĦŇĝĵƢȮĔġľĴŅĵ
ŀŅĠŅȮĔĶŃĭĺĬĔŅĶĵŋĨŇīĶĶĴȮĔġľĴŅĵĮĔėĶŀĚȮĔġľĴŅĵĶńģīĶĶĴĬŌĠȮĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭėŀĴıŇĺŏĨŀĶƢ
ŐĸŃŀŅĝĠŅĔĶĶĴĪŅĚėŀĴıŇĺŏĨŀĶƢȮĔġľĴŅĵĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅȮĔġľĴŅĵėĶŀĭėĶńĺȮĶĺĴĩŉĚĔġľĴŅĵ
ŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕƟŀĚ 
  Essential of General laws for daily life; principle civil and commercial law, 
criminal law, justice procedure, administrative law, constitution law, Computer laws and 
computer crime Intellectual property law, Family law and other related law 
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   1,4 ĔĸŋƞĴĺŇĝŅėĦŇĨĻŅĽĨĶƢĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮ-ȮMathematics, Science and Technology 
 

0004101        ĔŅĶėŇħŐĸŃĔŅĶĨńħĽŇĬŒě 0&0-.-2' 
  &Thinking and Decision Making' 
  ľĸńĔĔŅĶŐĸŃĔĶŃĭĺĬĔŅĶėŇħĕŀĚĴĬŋļĵƢȮĔŅĶėŇħĺŇŏėĶŅŃľƢŐĸŃĔŅĶėŇħĽĶƟŅĚĽĶĶėƢȮľĸńĔĔŅĶ
ŒĝƟŏľĨŋįĸȮĔŅĶŏĔŖĭĶĺĭĶĺĴĕƟŀĴŌĸȮĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸőħĵĔŅĶŒĝƟőĮĶŐĔĶĴĽŜŅŏĶŖěĶŌĮŏıŊŗŀĔŅĶĨńħĽŇĬŒěȮĔŅĶ
ĮĶŃĵŋĔĨƢŒĝƟľĸńĔĔŅĶĺŇŏėĶŅŃľƢĔŅĶĨńħĽŇĬŒěȮĔŜŅľĬħĔŅĶŏĝŇĚŏĽƟĬĽŜŅľĶńĭĔŅĶĨńħĽŇĬŒěŐĔƟĮƤĠľŅŒĬ
ĝňĺŇĨĮĶŃěŜŅĺńĬ 
  Principles and human thinking process; analytical thinking and creative 
thinking; logical principles; data collection; data analysis through software application for 
decision making; application of the principle of decision-making analysis; linear 
programming for problem solving in daily life 
 

0004102        ŏĪėőĬőĸĵňėŀĴıŇĺŏĨŀĶƢĽŜŅľĶńĭĝňĺŇĨĮĶŃěŜŅĺńĬ 0&0-.-2' 
  (Computer Technology for Daily-Life) 
  ėĺŅĴĶŌƟıŊŘĬģŅĬŏĔňŗĵĺĔńĭĶŃĭĭėŀĴıŇĺŏĨŀĶƢȮŀĚėƢĮĶŃĔŀĭĕŀĚĶŃĭĭėŀĴıŇĺŏĨŀĶƢȮĶŃĭĭ
ŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢŐĸŃŀŇĬŏĪŀĶƢŏĬŖĨĽĴńĵŒľĴƞȮŏėĶŊŀĕƞŅĵĽńĚėĴŀŀĬœĸĬƢȮěĶŇĵīĶĶĴŐĸŃėĺŅĴĮĸŀħĳńĵȮ
ėŀĴıŇĺŏĨŀĶƢȮŒĬŀĬŅėĨȮŐĸŃĪńĔļŃŒĬĔŅĶĬŜŅŏėĶŊŗŀĚĴŊŀȮŀŋĮĔĶĦƢȮŐĸŃŏĪėőĬőĸĵňħŇěŇĪńĸĴŅŒĝƟŒĬ
ĝňĺŇĨĮĶŃěŜŅĺńĬ 
  Basic knowledge about a computer system, Components of a computer 
system, Modern computer network and the internet, Social network, Computer security 
ethics, Computer in the future, and computer devices and technology skills for daily life 
 

...2/.1         ĔŅĶŀŀĔĔŜŅĸńĚĔŅĵŏıŊŗŀĽŋĕĳŅı     0&0-.-2' 
  &Exercise for Health' 
                  ȮȮėĺŅĴĶŌƟħƟŅĬĔŇěĔĶĶĴĪŅĚĔŅĵȮĕńŘĬĨŀĬȮĶŌĮŐĭĭȮĺŇīňĔŅĶŀŀĔĔŜŅĸńĚĔŅĵŏıŊŗŀĽŋĕĳŅıĪňŗ
ĽŀħėĸƟŀĚĔńĭĵŋėĽĴńĵȮŏľĴŅŃĽĴĔńĭŏıĻȮĺńĵȮŐĸŃĽĴĶĶĩĳŅıĪŅĚĔŅĵĕŀĚŐĨƞĸŃĭŋėėĸȮȮŐĸŃĔŅĶĬŜŅœĮ
ĮĶŃĵŋĔĨƢŒĝƟŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ                           
  Knowledge of physicalȮactivities; step, patterns and processes of exercise 
according to each gender, age and individual fitness and application in daily life 
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...2/.2        ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŏıŊŗŀėŋĦĳŅıĝňĺŇĨ 0&2-0-4' 
  (Science and Technology for Quality of Life) 

ĔĶŃĭĺĬĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮĽŅĶĪňŗŒĝƟŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮŏĪėőĬőĸĵňıĸńĚĚŅĬĪħŐĪĬȮ
ŏĪėőĬőĸĵňĝňĺĳŅıȮĴĸıŇļŒĬĽŇŗĚŐĺħĸƟŀĴȮįĸĔĶŃĪĭĕŀĚėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĪĵŅĻŅĽĨĶƢĪňŗĴňĨƞŀĔŅĶħŜŅŏĬŇĬ
ĝňĺŇĨĴĬŋļĵƢ 
  Science process; chemical in daily life; renewable energy technology; 
biotechnology; environmental pollution; effects of advanced science and technology on 
human life 
 

0004105        ĺŇĪĵŅĻŅĽĨĶƢŏıŊŗŀĽŋĕĳŅı 0&0-.-2' 
  &Science for Health' 

ėĺŅĴĽŜŅėńĠĕŀĚŀŅľŅĶŐĸŃőĳĝĬŅĔŅĶȮĔŅĶĮĶŃŏĴŇĬĳŅĺŃőĳĝĬŅĔŅĶȮŐĬĺĪŅĚĔŅĶŏĸŊŀĔ
ŐĸŃĔŅĶĭĶŇőĳėŀŅľŅĶĮĸŀħĳńĵȮĔŅĶĽƞĚŏĽĶŇĴĽŋĕŀĬŅĴńĵĪŅĚŏıĻȮŀŋĭńĨŇŏľĨŋŐĸŃĔŅĶĮģĴıĵŅĭŅĸȮĔŅĶ
ĽƞĚŏĽĶŇĴĽŋĕĳŅıěŇĨȮȮėĺŅĴĶŌƟĪńŗĺœĮŏĔňŗĵĺĔńĭĔŅĶŏĔŇħőĶėȮĔŅĶĮƚŀĚĔńĬőĶėŐĸŃľĸńĔĔŅĶŒĝƟĵŅŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 

Principal of food and nutrition, nutrition assessment, food selection, 
sexual hygiene promotion, accident and first aid, mental health promotion, diseased 
knowledge, diseased prevention and daily medication 
 

...2/.4         ĝňĺŇĨĔńĭĽŇŗĚŐĺħĸƟŀĴ 0&0-.-2' 
  &Life and Environment' 

ĔŅĶĔŜŅŏĬŇħőĸĔŐĸŃĔŜŅŏĬŇħĽŇŗĚĴňĝňĺŇĨȮĺŇĺńĥĬŅĔŅĶĴĬŋļĵƢȮėĺŅĴĽńĴıńĬīƢŏĝŇĚĶŃĭĭĶŃľĺƞŅĚ
ĽŇŗĚĴňĝňĺŇĨĔńĭĽŇŗĚŐĺħĸƟŀĴȮėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŐĸŃĝĬŇħıńĬīŋƢĨƞŅĚĩŇŗĬȮĴĸıŇļĽŇŗĚŐĺħĸƟŀĴŐĸŃ
įĸĔĶŃĪĭĨƞŀėŋĦĳŅıĝňĺŇĨȮĮƤĠľŅĳŅĺŃőĸĔĶƟŀĬȮĺŇĩňĝňĺŇĨĔńĭĔŅĶŒĝƟĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŒĬĪƟŀĚĩŇŗĬŐĸŃ
ĽŇŗĚŐĺħĸƟŀĴĔńĭĔŅĶĪƞŀĚŏĪňŗĵĺȮĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŐĸŃĔŅĶěńħĔŅĶĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŐĸŃĽŇŗĚŐĺħĸƟŀĴĪňŗ
ĵńŗĚĵŊĬ 

The origin of the Earth and life; human evolution, the systematic 
relationship between organism and environment, environmental pollution and impacts 
on quality of life, global warming, ways of life and using natural resources in local and 
environmental areas and tourism, natural resources and sustainable natural resource 
management 
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...2/.5        ŏĪėĬŇėĔŅĶĭŜŅĶŋĚĶńĔļŅŏėĶŊŗŀĚŒĝƟŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 0&0-.-2' 
  &Household Appliances Maintenance Techniques' 
  ľĸńĔĔŅĶĪŜŅĚŅĬȮĔŅĶŒĝƟĚŅĬȮŏĪėĬŇėĔŅĶĭŜŅĶŋĚĶńĔļŅŏėĶŊŗŀĚŒĝƟŒĬĝňĺŇĨĮĶŃěŜŅĺńĬĳŅĵŒĬĭƟŅĬȮ
ŏėĶŊŗŀĚĴŊŀŐĸŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĽŜŅľĶńĭĚŅĬœĲĲƚŅȮĚŅĬėĶŋĳńĦĤƢȮŏėľŃĳńĦĤƢȮŐĸŃĵŅĬıŅľĬŃȮĔŅĶĨĶŃľĬńĔĩŉĚ
ėĺŅĴĮĸŀħĳńĵŐĸŃĔŅĶĮĶŃľĵńħıĸńĚĚŅĬ 

Principle of operation; household kits maintenance techniques in daily 
life; tools and electronic tools use; durable goods, hardware and vehicles; security and 
energy conservation awareness 
 

0004108        ĔŅĶĮĸŌĔıŊĝŐĸŃŏĸňŘĵĚĽńĨĺƢŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 0&0-.-2' 
  &Raising Crops and Animals in Daily Life' 
  ľĸńĔĔŅĶĮĸŌĔıŊĝŏĭŊŘŀĚĨƟĬȮȮĔŅĶĮĸŌĔœĴƟħŀĔœĴƟĮĶŃħńĭŏıŊŗŀĨĔŐĨƞĚĽĩŅĬĪňŗȮĔŅĶĮĸŌĔįńĔ
ĮĸŀħĽŅĶıŇļȮıŊĝŏėĶŊŗŀĚŏĪĻŐĸŃĽĴŋĬœıĶŏıŊŗŀĔŅĶĭĶŇőĳėŒĬėĶńĺŏĶŊŀĬȮĔŅĶĮĸŌĔœĴƟįĸŐĸŃœĴƟĵŊĬĨƟĬȮȮ
ľĸńĔĔŅĶŏĸňŘĵĚĽńĨĺƢŏĭŊŘŀĚĨƟĬȮĔŅĶŏĸňŘĵĚĽńĨĺƢŏĻĶļģĔŇěȮıŊĝŀŅľŅĶĽńĨĺƢȮĔŅĶŏĸňŘĵĚĽńĨĺƢőħĵŒĝƟĽĴŋĬœıĶȮĔŅĶŏĸňŘĵĚ
ŐĸŃĔŅĶħŌŐĸĽńĨĺƢŏĸňŘĵĚȮľĸńĔĔŅĶŏĔļĨĶĨŅĴĮĶńĝĠŅŏĻĶļģĔŇěıŀŏıňĵĚ 

Principle of plant production; floriculture and ornamental plants for 
decoration; chemical-free vegetables; spices and medicinal plants for household 
consumption; fruit trees and perennial plant productions; principle of animal 
productions; economic animal productions; productions and carefulness for domestic 
animals; Forage crops; Medicinal  plants for Livestock; principle of sufficiency economy in 
animal productions; application of philosophy of sufficiency economy to agriculture 

 
2,ȮľĴĺħĺŇĝŅŏĜıŅŃ 
    2,1ȮĔĸŋƞĴĺŇĝŅŐĔĬ 
 

2.//..2        ĲƕĽŇĔĽƢıŊŘĬģŅĬ 3(2-2-5)  
  (Fundamental Physics) 

ĶŃĭĭľĬƞĺĵȮŏĺėŏĨŀĶƢȮĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĺńĨĩŋȮŐĶĚŐĸŃĔġĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĬŇĺĨńĬȮĚŅĬȮ
ĔŜŅĸńĚȮıĸńĚĚŅĬȮőĴŏĴĬĨńĴȮŏėĶŊŗŀĚĔĸŀĵƞŅĚĚƞŅĵȮėĺŅĴľĬŅŐĬƞĬȮľĸńĔĕŀĚŀŅĶƢėňŏĴŏħĽȮėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬ
ŏĔňŗĵĺĔńĭėĺŅĴĶƟŀĬŐĸŃœĲĲƚŅȮŐĴƞŏľĸŖĔœĲĲƚŅȮĔńĴĴńĬĨĳŅıĶńĚĽňȮŐĸŃĮĢŇĭńĨŇĔŅĶĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĪķļġň 
  Slgr*Ȯtcarmp*ȮdmpacȮ_lbȮLcurmlŲqȮj_uqȮmdȮkmrgml*Ȯclcpew*Ȯkmkclrsk*Ȯ
simple machines, densities, Archimedes principle; introduction to electricity and heat; 
radio activity and practical experiment relevant with cortical contents 
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4021001        ŏėĴňĪńŗĺœĮȮ/ 1(3-0-6) 
  (General Chemistry 1) 
  ĽŅĶŐĸŃĔŅĶěŜŅŐĬĔĽŅĶȮőėĶĚĽĶƟŅĚŀŃĨŀĴȮĮĶŇĴŅĦĽŅĶĽńĴıńĬīƢȮıńĬīŃŏėĴňȮĽĴĭńĨŇĕŀĚīŅĨŋȮ
ŏĶĲıĶňŏĞĬŏĨĪňıȮŐĸŃĪĶŅĬĞŇĝńŗĬȮĕŀĚŏľĸĺȮĽŅĶĸŃĸŅĵȮĕŀĚŐĕŖĚȮĔŅĶŒĝƟŀŋĮĔĶĦƢıŊŘĬģŅĬĪŅĚŏėĴňȮėĺŅĴ
ĮĸŀħĳńĵŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶ 
  Matter and classification, atomic structure, stoichiometry properties of 
representative and transition elements, gas, liquid, solid, using basic equipment for 
chemistry and safety in chemistry laboratory 
 

4021002        ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ/ /(0-2-1) 
  (General Chemistry Laboratory 1) 
  ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŏėĴňĪńŗĺœĮȮ/ 
  Practical experiment relevant to General Chemistry 1 subject 
 

4021003        ŏėĴňĪńŗĺœĮȮ2 3(2-2-5) 
  (General Chemistry 2) 
  ĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: 4021001 ŏėĴňĪńŗĺœĮȮ1 
  ŏĪŀĶƢőĴœħĬŅĴŇĔĽƢȮěĸĬıĸĻŅĽĨĶƢȮĽĴħŋĸŏėĴňȮĔĶħ-ŏĭĽȮŏėĴňœĲĲƚŅȮŏėĴňĬŇĺŏėĸňĵĶƢȮŏėĴň
ŀŇĬĪĶňĵƢȮŐĸŃĽŅĶĝňĺőĴŏĸĔŋĸȮŏėĴňĽŇŗĚŐĺħĸƟŀĴȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĪķļġň 
  Thermodynamic, kinetic, chemical equilibrium, acid-base electrochemistry, 
nuclear chemistry, organic chemistry and biomolecule, environmental chemistry and 
practical experiment relevant with cortical contents 
 

4031001        ĝňĺĺŇĪĵŅĪńŗĺœĮȮ/ 1(3-0-6) 
  (General Biology 1) 
  ĔĶŃĭĺĬĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮĔŜŅŏĬŇħőĸĔŐĸŃĽŇŗĚĴňĝňĺŇĨȮĽĴĭńĨŇŐĸŃĽŅĶŏėĴňĕŀĚĽŇŗĚĴňĝňĺŇĨȮ
ŏĞĸĸƢŐĸŃĔŅĶŐĭƞĚŏĞĸĸƢȮıńĬīŋĻŅĽĨĶƢŐĸŃĺŇĺńĥĬŅĔŅĶȮėĺŅĴľĸŅĔľĸŅĵŐĸŃŀĬŋĔĶĴĺŇīŅĬĕŀĚĽŇŗĚĴňĝňĺŇĨȮ
őėĶĚĽĶƟŅĚŐĸŃľĬƟŅĪňŗĕŀĚıŊĝŐĸŃĽńĨĺƢȮĬŇŏĺĻĺŇĪĵŅ 
  Scientific method, origin of earth and living organism, chemical compound 
of living organism, cell and cell division, genetic and evolution, diversity and taxonomy 
of living organism, plant and animal forms and functions, ecology 
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4031002        ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅĪńŗĺœĮȮ/ 1(0-2-1) 
  (General Biology Laboratory 1) 
  ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĝňĺĺŇĪĵŅĪńŗĺœĮȮ/ 
  Practical experiment relevant to General Biology 1 subject 
 

4031003        ĝňĺĺŇĪĵŅĪńŗĺœĮȮ2 3(2-2-5) 
  (General Biology 2) 
  ĪķļġňĪŅĚĺŇĺńĥĬŅĔŅĶȮĔĶŃĭĺĬĔŅĶŏĴŐĪĭŀĸŇĞŉĴȮĔŅĶĽŊĭıńĬīŋƢŐĸŃĔŅĶŏěĶŇĠȮĔŅĶ
ĽńĚŏėĶŅŃľƢħƟĺĵŐĽĚŐĸŃĔĶŃĭĺĬĔŅĶľŅĵŒěĕŀĚıŊĝȮĶŃĭĭĨƞŅĚŕȮŒĬĶƞŅĚĔŅĵĽńĨĺƢȮŐĸŃĮĢŇĭńĨŇĔŅĶĽŀħėĸƟŀĚ
ĔńĭŏĬŊŘŀľŅĪķļġňȮ 
  Theory of evolution, metabolism, reproduction and development, 
photosynthesis and respiration of plant, organ system in animals and practical 
experiment relevant with cortical contents 
 

4091002 ėĦŇĨĻŅĽĨĶƢĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢ     1(3-0-6) 
  (Mathematics for Science) 
  ŏĞĨŐĸŃĲƤĚĔƢĝńĬȮĶŃĭĭěŜŅĬĺĬěĶŇĚȮĸŜŅħńĭŐĸŃŀĬŋĔĶĴĕŀĚěŜŅĬĺĬěĶŇĚȮĸŇĴŇĨŐĸŃėĺŅĴ
ĨƞŀŏĬŊŗŀĚĕŀĚĲƤĚĔƢĝńĬȮŀĬŋıńĬīƢĕŀĚĲƤĚĔƢĝńĬŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 
  Set and functionality, the real number system, sequences and series of 
real numbers, limits and continuity of functions, derivatives of functions and applications 
 
    2,2 ĔĸŋƞĴĺŇĝŅŏŀĔĭńĚėńĭ 
 

4031501        ěŋĸĝňĺĺŇĪĵŅ 2(2-0-4)    
  &Microbiology' 
  ĮĶŃĺńĨŇėĺŅĴŏĮƦĬĴŅĕŀĚěŋĸĝňĺĺŇĪĵŅȮőėĶĚĽĶƟŅĚŐĸŃľĬƟŅĪňŗȮĔŅĶĽŊĭıńĬīŋƢŐĸŃĔŅĶŏěĶŇĠȮȮȮȮȮȮ
ĔŅĶěńħěŜŅŐĬĔȮŐĸŃıńĬīŋĻŅĽĨĶƢĕŀĚěŋĸŇĬĪĶňĵƢȮěŋĸŇĬĪĶňĵƢĪňŗĽŜŅėńĠĪŅĚĔŅĶŏĔļĨĶȮŀŅľŅĶȮŀŋĨĽŅľĔĶĶĴȮ
ĽŇŗĚŐĺħĸƟŀĴȮĔŅĶŐıĪĵƢŐĸŃĽŅīŅĶĦĽŋĕȮįĸŇĨĳńĦĤƢěŅĔěŋĸŇĬĪĶňĵƢ 
  History of microbiology;Ȯstructure and function, reproduction and growth, 
classification and genetic of microorganisms;Ȯthe important of microorganisms in 
agriculture, food, industry, environment, medicine and sanitation, microbial products 
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4031502        ĮĢŇĭńĨŇĔŅĶěŋĸĝňĺĺŇĪĵŅ /&.-0-/' 
  &Microbiology Laboratory) 
  ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĪķļġň 
  Practical experiment relevant with cortical contents 
 
4032004        ŏėĴňŀŇĬĪĶňĵƢĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 0&0-.-2' 
                   (Organic Chemistry for Biological Science) 
          ĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8Ȯ4021001 ŏėĴňĪńŗĺœĮȮ1 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮőėĶĚĽĶƟŅĚĕŀĚŀŃĨŀĴėŅĶƢĭŀĬȮĔŅĶŏĔŇħœŁĭĶŇœħŏĞĝńĬȮıńĬīŃŒĬĽŅĶŀŇĬĪĶňĵƢȮĽŏĨŀĶŇőŀŏėĴň
ĕŀĚĽŅĶŀŇĬĪĶňĵƢȮľĴŌƞĲƤĚĔƢĝńĬŐĸŃĔŅĶěŜŅŐĬĔĝĬŇħȮĔŅĶŏĶňĵĔĝŊŗŀȮĽĴĭńĨŇĪŅĚĔŅĵĳŅıŐĸŃŏėĴňȮĔŅĶŏĨĶňĵĴ
ĮĢŇĔŇĶŇĵŅȮŐĸŃĔĸœĔĕŀĚĽŅĶŀŇĬĪĶňĵƢȮŏĝƞĬȮĽŅĶœŁőħĶėŅĶƢĭŀĬȮĽŅĶŐŀőĶĴŅĨŇĔȮŀńĸėŇĸŏŁœĸħƢȮŐŀĸĔŀŁŀĸƢȮȮȮȮ
ĲƖĬŀĸȮŀňŏĪŀĶƢȮŀňıŀĔœĞħƢȮŀńĸħňœŁħƢȮėňőĨĬȮĔĶħėŅĶƢĭŀĔĞŇĸŇĔŐĸŃŀĬŋıńĬīƢȮĔŅĶĮĶŃĵŋĔĨƢĪŅĚħƟŅĬ
ĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮ 

Atomic structure of carbon,Ȯhybridization, chemical bonding in organic 
compounds, stereochemistry, functional groups and classification, organic nomenclature, 
chemical and physical properties of hydrocarbons, aromatic, alkyl halides, alcohols, 
phenols, ethers, epoxides, aldehydes, ketones, carboxylic acids and derivatives, 
application in biological science 
 
4032005        ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı /&.-0-/' 
  (Organic Chemistry for Biological Science Laboratory) 
  ĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8Ȯ4021002 ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ1 

ŏĪėĬŇėŏĭŊŘŀĚĨƟĬŒĬĔŅĶĪŜŅŒľƟĽŅĶĭĶŇĽŋĪīŇśȮĔŅĶĽĔńħȮĔŅĶĔĸńŗĬȮĔŅĶĔĶŀĚȮĔŅĶĨĔįĸŉĔȮŐĸŃȮȮȮȮ
őėĶĴŅőĪĶĔĶŅĲƖȮĮĢŇĭńĨŇĔŅĶŏĔňŗĵĺĔńĭȮĽŅĶĮĶŃĔŀĭœŁőħĶėŅĶƢĭŀĬȮĽŅĶŐŀőĶĴŅĨŇĔȮŐĸŃĮĢŇĔŇĶŇĵŅĕŀĚĽŅĶŀŇĬĪĶňĵƢ
ĪňŗĴňľĴŌƞĲƤĚĔƢĝńĬ 

Fundamental techniques for purification, extraction, distillation, filtration, 
crystallization and chromatography, laboratory experiments related to hydrocarbons, 
aromatics and reactions of functional group in organic compounds 
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4032006       ŏėĴňĺŇŏėĶŅŃľƢĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 0&0-.-2' 
          (Analytical Chemistry for Biological Science) 
          ĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8Ȯ4021001 ŏėĴňĪńŗĺœĮȮ1 
          ĭĪĬŜŅĪŅĚŏėĴňĺŇŏėĶŅŃľƢȮŏėĴňĮĶŇĴŅĦĺŇŏėĶŅŃľƢȮŏĪėĬŇėĔŅĶœĪŏĪĶĨȮőħĵĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟ
ŒĬĔŅĶĺŇŏėĶŅŃľƢĪŅĚĝňĺĳŅıĕŀĚĨńĺŀĵƞŅĚıŊĝŐĸŃĨńĺŀĵƞŅĚĬŘŜŅȮĶĺĴĪńŘĚĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŏĝŇĚĽĩŇĨŇ 

Introduction of analytical chemistry quantitative analytical analysis 
titration technique with applied for bioscience analytical of plant and water samples 
including of statistical data analytical analysis 
 

4032007        ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı /&0-0-1' 
  (Analytical Chemistry for Biological Science Laboratory) 
  ĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8Ȯ4021002 ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ1 

ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĪķļġň 
  Practical experiment relevant with cortical contents 
 

4033008       ȮĝňĺŏėĴňĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 0&0-0-4' 
  (Biochemistry for Biological Science) 
  ĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8Ȯ4021001 ŏėĴňĪńŗĺœĮȮ1 
  őėĶĚĽĶƟŅĚŐĸŃľĬƟŅĪňŗĕŀĚĽŅĶĝňĺőĴŏĸĔŋĸȮőĮĶĨňĬȮėŅĶƢőĭœŁŏħĶĨȮĸŇıŇħȮĔĶħĬŇĺėĸňŀŇėȮȮȮȮȮȮȮȮȮȮ
ěĸĻŅĽĨĶƢĕŀĚŏŀĬœĞĴƢŐĸŃĝňĺıĸńĚĚŅĬȮĔĶŃĭĺĬĔŅĶĽĶƟŅĚŐĸŃĽĸŅĵĔĶħŀŃĴŇőĬŐĸŃĔŅĶįĸŇĨĵŌŏĶňĵȮ
ĔĶŃĭĺĬĔŅĶĽĶƟŅĚŐĸŃĽĸŅĵėŅĶƢőĭœŁŏħĶĨȮĔĶŃĭĺĬĔŅĶĽĶƟŅĚŐĸŃĽĸŅĵĸŇıŇħȮĔĶŃĭĺĬĔŅĶĽĶƟŅĚŐĸŃĽĸŅĵĔĶħ
ĬŇĺėĸňŀŇėȮĔŅĶėĺĭėŋĴĺŇĩňŒĬĔĶŃĭĺĬĔŅĶĽĶƟŅĚŐĸŃĽĸŅĵĽŅĶĝňĺőĴŏĸĔŋĸȮŁŀĶƢőĴĬŐĸŃĔŅĶĪŜŅĚŅĬĕŀĚŁŀĶƢőĴĬŒĬ
ĶŃħńĭőĴŏĸĔŋĸȮĔĶŃĭĺĬĔŅĶĽĶƟŅĚŐĸŃĽĸŅĵĕŀĚĬŇĺėĸňőŀœĪħƢȮĔŅĶĽńĚŏėĶŅŃľƢŐĸŃĔŅĶĞƞŀĴŐĞĴħňŏŀŖĬŏŀȮĔŅĶ
ĽńĚŏėĶŅŃľƢŀŅĶƢŏŀŖĬŏŀŐĸŃőĮĶĨňĬȮĔŅĶėĺĭėŋĴĔŅĶŐĽħĚŀŀĔĕŀĚĵňĬ 
  Structures and functions of biomolecules, protein, carbohydrate, lipid, 
nucleic acid, enzymes kinetic and bioenergetics, amino acid metabolism and urea 
synthesis, carbohydrate metabolism, lipid metabolism, nucleic acid metabolism, controls 
of biomolecules metabolism, hormones and molecular hormones, nucleotides 
metabolism, DNA replication and DNA repair, RNA and proteins synthesis, gene 
expression and regulation 
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40330.7        ĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı /&0-0-1' 
  (Biochemistry for Biological Science Laboratory) 
  ĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8Ȯ4021002 ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ1 

ĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňĪňŗŏĔňŗĵĺĔńĭĔŅĶŒĝƟĽŅĶĸŃĸŅĵėĺĭėŋĴĽĳŅıėĺŅĴŏĮƦĬĔĶħ-ŏĭĽȮĔŅĶŒĝƟ
ŏėĶŊŗŀĚĴŊŀıŊŘĬģŅĬŒĬĔŅĶĺŇŏėĶŅŃľƢĽŅĶĝňĺőĴŏĸĔŋĸȮĔŅĶĻŉĔļŅėŋĦĽĴĭńĨŇĪŅĚĔŅĵĳŅıŐĸŃĪŅĚŏėĴňĕŀĚĽŅĶȮȮȮ
ĝňĺőĴŏĸĔŋĸȮŏŀĬœĞĴƢŐĸŃĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅȮőħĵĔŅĶĪħĸŀĚěŃĽńĴıńĬīƢĔńĭŏĬŊŘŀľŅŒĬĶŅĵĺŇĝŅĝňĺŏėĴňĽŜŅľĶńĭ
ĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 
  Acid-base solution for biochemistry laboratory, basic apparatus for 
biomolecules analysis, physical and chemical properties of biomolecules, enzymes and 
enzyme kinetics, all experiment related to the content of biochemistry for biological science 
 

4032101        ĝňĺĺŇĪĵŅĕŀĚıŊĝ  1&0-0-3' 
  &Plant Biology)  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8Ȯ4031001 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ1 ŐĸŃȮ4031003 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ2 
  ėĺŅĴĶŌƟĪńŗĺœĮŏĔňŗĵĺĔńĭıŊĝȮŏĞĸĸƢŐĸŃŏĬŊŘŀŏĵŊŗŀĕŀĚıŊĝȮĺŇĺńĥĬŅĔŅĶŐĸŃĽńĦģŅĬĺŇĪĵŅĕŀĚıŊĝȮȮ
ĔŅĵĺŇĳŅėĺŇĪĵŅŐĸŃĽĶňĶĺŇĪĵŅ ĔŅĶěńħěŜŅŐĬĔıŊĝȮĔŅĶĽŊĭıńĬīŋƢŐĸŃĔŅĶŏěĶŇĠĕŀĚıŊĝȮȮĔŅĶĕĵŅĵıńĬīŋƢıŊĝȮ
ĔŅĶŏĔŖĭĶĺĭĶĺĴŐĸŃĔŅĶħŌŐĸĶńĔļŅĨńĺŀĵƞŅĚıĶĶĦıŊĝȮĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔıŊĝȮĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭ
ŏĬŊŘŀľŅĪķļġňȮŐĸŃĔŅĶĻŉĔļŅĳŅėĽĬŅĴ 

General principle of plant; plant cellȮand plant tissue; plant evolution and  
plant morphology; plant anatomy and plant physiology;Ȯplant classification; plant 
reproduction and plant growth; plant propagation; plant collection and utilization; 
practical experiments relevant with cortical contents and field trip 
 

4032201        ĝňĺĺŇĪĵŅĕŀĚĽńĨĺƢ      1(2-2-5' 
&Animal Biology' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8Ȯ4031001 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ1 ŐĸŃȮ4031003 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ2 
ěĶĶĵŅĭĶĶĦĔŅĶŒĝƟĽńĨĺƢŏıŊŗŀĚŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮĺŇĺńĥĬŅĔŅĶĕŀĚĽńĨĺƢȮŏĞĸĸƢŐĸŃŏĬŊŘŀŏĵŊŗŀ

ĕŀĚĽńĨĺƢȮĔŅĶĽŊĭıńĬīŋƢŐĸŃĔŅĶŏěĶŇĠĕŀĚĽńĨĺƢ ŀĬŋĔĶĴĺŇīŅĬĽńĨĺƢȮĶŃĭĭĨƞŅĚŕȮĕŀĚĽńĨĺƢȮıķĨŇĔĶĶĴĽńĨĺƢȮĔŅĶ
ŒĝƟĮĶŃőĵĝĬƢěŅĔĽńĨĺƢȮĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĪķļġňȮŐĸŃĔŅĶĻŉĔļŅĳŅėĽĬŅĴ 

Ethics of animals for scientific purpose, animal evolution, animal cells and 
tissues, animal reproduction and development, animal taxonomy, organ system of 
animal, animal behavior, utilization of animals, practical experiment relevant with 
cortical contents and field trip 
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4032301        ĬŇŏĺĻĺŇĪĵŅŐĸŃĝňĺĺŇĪĵŅĔŅĶŀĬŋĶńĔļƢ    2(2-0-4) 
                   (Ecology and Conservation Biology' 
                   ĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8Ȯ4031001 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ1  
                   ȮŀīŇĭŅĵľĸńĔĔŅĶŐĸŃĪķļġňŏĔňŗĵĺĔńĭĶŃĭĭĬŇŏĺĻȮœĭőŀĴȮıĸńĚĚŅĬŒĬĶŃĭĭĬŇŏĺĻȮĺńĢěńĔĶ
ĕŀĚĽŅĶȮĬŇŏĺĻĺŇĪĵŅĕŀĚĮĶŃĝŅĔĶȮĮƤěěńĵěŜŅĔńħĕŀĚĽŇŗĚĴňĝňĺŇĨȮĔŅĶŐıĶƞĔĶŃěŅĵŐĸŃĔŅĶŏĮĸňŗĵĬŐĮĸĚŐĪĬĪňŗ
ıķĨŇĔĶĶĴĬŇŏĺĻȮĴĸıŇļȮĔŅĶěńħĔŅĶĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŐĸŃĽŇŗĚŐĺħĸƟŀĴȮŏľŖĬėŋĦėƞŅĪĶńıĵŅĔĶŀńĬĬŜŅœĮĽŌƞ
ĔŅĶŀĬŋĶńĔļƢŐĸŃŒĝƟĮĶŃőĵĝĬƢ 
                    Explain principles and theories about ecosystems; biomes; ecological 
energy; cycle of substances; population ecology; limiting factors of life; distribution and 
change instead; ecological behavior; pollution; natural resource and environmental 
management; appreciating the resources that lead to conservation and utilization 
 

4032302        ĮĢŇĭńĨŇĔŅĶĬŇŏĺĻĺŇĪĵŅŐĸŃĝňĺĺŇĪĵŅĔŅĶŀĬŋĶńĔļƢ   1(0-2-1) 
(Ecology and Conservation Biology Laboratory' 
ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĪķļġň 

  Practical experiment relevant with cortical contents 
 

4032401        ıńĬīŋĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňħňŏŀŖĬŏŀ    1&2-2-5'  
&Genetics and DNA Technology' 
ĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8Ȯ4031001 ĝňĺĺŇĪĵŅĪńŗĺœĮȮ1 
ĔŅĶĩƞŅĵĪŀħıńĬīŋĔĶĶĴĨŅĴĔġĕŀĚŏĴĬŏħĸŐĸŃĬŀĔŏľĬŊŀĔġŏĴĬŏħĸȮĴńĸĨŇŏĮƕĸŀńĸĸňĸȮ

őėĶĚĽĶƟŅĚěňőĬĴ őėĶőĴőĞĴȮŐĸŃĽŅĶıńĬīŋĔĶĶĴȮĔŅĶŐĽħĚŀŀĔĕŀĚĵňĬȮĴŇĺŏĪĝńĬȮıńĬīŋĻŅĽĨĶƢĮĶŃĝŅĔĶȮĔŅĶ
ĽĔńħħňŏŀŖĬŏŀȮŏěĸŀŇŏĸŖĔőĪĶőĲĶňĞŇĽȮĮĢŇĔŇĶŇĵŅĸŌĔőĞƞıŀĸŇŏĴŀŏĶĽȮĔŅĶľŅĸŜŅħńĭĬŇĺėĸňőŀœĪħƢȮĝňĺĽŅĶĽĬŏĪĻ
ŏĭŊŘŀĚĨƟĬȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňħňŏŀŖĬŏŀȮėĺŅĴĶŌƟĪŅĚıńĬīŋĻŅĽĨĶƢĪňŗėƟĬıĭŒľĴƞŕ ŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗ
ĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĪķļġň 

Mendelian and non-Mendelian Genetics; multiple alleles; genome, 
chromosome and genetic material structure; gene expression; mutation; population 
genetics; DNA extraction; gel electrophoresis; polymerase chain reaction; nucleotide 
sequencing; elementary bioinformatics; application of DNA technology;  current  topics in 
Genetics and practical experiment relevant with cortical contents 
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4032505        ěŋĸĝňĺĺŇĪĵŅĪŅĚŀŅľŅĶ      1&2-2-5' 
(Food Microbiology) 
ĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8Ȯ4031501 ěŋĸĝňĺĺŇĪĵŅ 
ěŋĸŇĬĪĶňĵƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŀŅľŅĶȮĮƤěěńĵĪňŗĴňįĸĨƞŀĔŅĶŏěĶŇĠĕŀĚěŋĸŇĬĪĶňĵƢŒĬŀŅľŅĶȮĔŅĶŏĬƞŅ

ŏĽňĵĕŀĚŀŅľŅĶȮĔŅĶĩĬŀĴŀŅľŅĶ őĶėĪňŗĴŅĔńĭĔŅĶĭĶŇőĳėŀŅľŅĶȮĴŅĨĶģŅĬŀŅľŅĶĪŅĚěŋĸĝňĺĺŇĪĵŅŐĸŃĔŅĶ
ėĺĭėŋĴėŋĦĳŅıȮĔŅĶĨĶĺěĺŇŏėĶŅŃľƢěŋĸŇĬĪĶňĵƢŒĬŀŅľŅĶȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĪķļġň 

Microorganisms associated with food,Ȯfactors affecting microbial growth in 
food,Ȯfood spoilage,Ȯfood preservation,Ȯfood borne disease,Ȯmicrobiological standard and 
quality control, microbiological examination of food and practical experimentȮrelevant 
with cortical contents 

 
4033511        ŏĪėőĬőĸĵňĝňĺĳŅı      3(2-2-5' 

&Biotechnology' 
ėĺŅĴĽŜŅėńĠĕŀĚŏĪėőĬőĸĵňĝňĺĳŅıȮĔĶŃĭĺĬĔŅĶľĴńĔȮĮƤěěńĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶľĴńĔȮĔŅĶ

ŏĔŖĭŏĔňŗĵĺŐĸŃĔŅĶĪŜŅįĸŇĨĳńĦĤƢŒľƟĭĶŇĽŋĪīŇśȮıńĬīŋĺŇĻĺĔĶĶĴŏĭŊŘŀĚĨƟĬȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĝňĺĳŅıŒĬħƟŅĬ
ĨƞŅĚŕȮŏĪėőĬőĸĵňĝňĺĳŅıŒĬĽĩŅĬĔŅĶĦƢĮƤěěŋĭńĬ ŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĪķļġň 

The importance of biotechnology; fermentation process; factors affecting 
fermentation; products recovery and purification; the basic of genetic engineering;Ȯthe 
application of biotechnologyȮin varies fields; current trends in biotechnologyȮand 
practical experimentȮrelevant with cortical contents 
 
4033601        ŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı Ȯ    2&0-4-2' 
  (Instrument in Biological Science' 

ľĸńĔĺŇīňĔŅĶĪŜŅĚŅĬĕŀĚŏėĶŊŗŀĚĴŊŀıŊŘĬģŅĬȮŐĸŃŏėĶŊŗŀĚĴŊŀŏĜıŅŃĪŅĚĪňŗěŜŅŏĮƦĬĨƞŀĚŅĬĺŇěńĵ
ĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıħƟŅĬĨƞŅĚŕȮœħƟŐĔƞȮĝňĺĺŇĪĵŅȮěŋĸĝňĺĺŇĪĵŅȮŐĸŃŏĪėőĬőĸĵňĝňĺĳŅı 

Principle of instruments and operation of basic and specific instruments 
essential for biological research including biology, microbiology and biotechnology 
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40317./        ĝňĺĽĩŇĨŇŐĸŃĔŅĶĺŅĚŐįĬĔŅĶĪħĸŀĚ    1&1-.-4' 
(Biostatistics and Experimental Design) 
ėĺŅĴĶŌƟıŊŘĬģŅĬŏĔňŗĵĺĔńĭĽĩŇĨŇȮĔŅĶĽŋƞĴĨńĺŀĵƞŅĚȮĽĩŇĨŇıĶĶĦĬŅȮĔŅĶĮĶŃĴŅĦėƞŅĔŅĶĪħĽŀĭ

ĽĴĴĨŇģŅĬȮĔŅĶĺŅĚŐįĬĔŅĶĪħĸŀĚŐĸŃĺŇīňŏĔŖĭĕƟŀĴŌĸĪŅĚĝňĺĺŇĪĵŅȮĽĩŇĨŇĬńĬıŅĶŅŏĴĨĶŇĔȮŐĸŃĔŅĶĺŇŏėĶŅŃľƢ
ĕƟŀĴŌĸőħĵŒĝƟőĮĶŐĔĶĴĽŜŅŏĶŖěĶŌĮ 
  Fundamental of statistics, sampling descriptive, statistics estimation 
hypothesis testing, experimental design and sample collection, non-parameter and  
program analysis 
 

4033702        ĽńĴĴĬŅĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı     1(0-2-1) 
(Seminar in Biological Science) 
ĽŊĭėƟĬĭĪėĺŅĴĺŇěńĵȮľĶŊŀĶŅĵĚŅĬĽŊĭŏĬŊŗŀĚěŅĔĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗ

ĪńĬĽĴńĵŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅȮŐĸŃĬŜŅŏĽĬŀŐĭĭĮŅĔŏĮĸƞŅ 
Searching for article research or proceedings from modern international 

journal related to biological science progress report and oral presentation 
 

4033703        őėĶĚĔŅĶĺŇěńĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮ/    /&.-2-1' 
&Research Project in Biological Science 1' 
ĻŉĔļŅėƟĬėĺƟŅĚŅĬĺŇěńĵĪňŗĽŀħėĸƟŀĚĔńĭľńĺĕƟŀĺŇěńĵȮĶŃŏĭňĵĭĺŇīňĺŇěńĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮĞŉŗĚ

ėŜŅĬŉĚĩŉĚěĶĶĵŅĭĶĶĦĪŅĚĔŅĶĺŇěńĵŐĸŃěĶĶĵŅĭĶĶĦĔŅĶŒĝƟĽńĨĺƢŏıŊŗŀĚŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮıĶƟŀĴĪńŘĚěńħĪŜŅȮ
ŏėƟŅőėĶĚĺŇěńĵȮŐĸŃĬŜŅŏĽĬŀŐĭĭĮŅĔŏĮĸƞŅ 

The study of research related to research topic; science research 
methodology, research ethics and ethics of use to animals for scientific work; proposal 
report practice and proposal presentation 

 

4034704        őėĶĚĔŅĶĺŇěńĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮ0 Ȯ   0&.-4-2' 
&Research Project in Biological Science 2' 
ĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ:Ȯ4033703 őėĶĚĔŅĶĺŇěńĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮ1 
ħŜŅŏĬŇĬĚŅĬĺŇěńĵĪňŗėŜŅĬŉĚĩŉĚěĶĶĵŅĭĶĶĦĪŅĚĔŅĶĺŇěńĵŐĸŃěĶĶĵŅĭĶĶĦĔŅĶŒĝƟĽńĨĺƢŏıŊŗŀĚŅĬ

ĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮŀĳŇĮĶŅĵŐĸŃĽĶŋĮįĸĔŅĶĺŇěńĵȮěńħĪŜŅŏĸƞĴĺŇěńĵĜĭńĭĽĴĭŌĶĦƢȮŐĸŃĬŜŅŏĽĬŀŐĭĭĮŅĔŏĮĸƞŅ 
Practice of biology research under research ethics and ethics of use to 

animals for scientific work; discussion and conclusion of results in biology research; final 
report practice and research project presentation 
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4034705        ĔŅĶĽĶƟŅĚĽĶĶėƢŐĸŃıńĥĬŅĬĺńĨĔĶĶĴĪŅĚĝňĺĳŅı   2&/-0-1' 
(Creativity and Development in Biological Innovation) 
ĮĶŃŏĳĪĕŀĚįĸŇĨĳńĦĤƢĪŅĚĝňĺĳŅıȮĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔįĸŇĨĳńĦĤƢĪŅĚĝňĺĳŅıȮ

ėĺŅĴĽŜŅėńĠĕŀĚĔŅĶĽĶƟŅĚĽĶĶėƢŐĸŃĔŅĶıńĥĬŅĬĺńĨĔĶĶĴĪŅĚĝňĺĳŅıȮŐĸŃĔĶĦňĻŉĔļŅĔŅĶĽĶƟŅĚĽĶĶėƢŐĸŃ
ıńĥĬŅįĸŇĨĳńĦĤƢĪŅĚĝňĺĳŅı 

Type of biological products; the application of biological products; the 
significance of creativity and development in biological innovation; case study of 
creativity and development of biological products 
 
4033801 İƗĔĮĢŇĭńĨŇĚŅĬĳŅėĽĬŅĴĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı   1(90' 

(Fieldwork in Biological Science) 
                   ȮİƗĔĮĢŇĭńĨŇĚŅĬĳŅėĽĬŅĴŏĭŊŘŀĚĨƟĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĽŅĕŅĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıŒĬĽĩŅĬ
ĮĶŃĔŀĭĔŅĶŏŀĔĝĬȮľĬƞĺĵĚŅĬĳŅėĶńģȮľĶŊŀĺŇĽŅľĔŇěĝŋĴĝĬȮőħĵĴňĶŃĵŃŏĺĸŅœĴƞĬƟŀĵĔĺƞŅȮ90 ĝńŗĺőĴĚȮ
ĬńĔĻŉĔļŅĨƟŀĚěńħĪŜŅĶŅĵĚŅĬŐĸŃĬŜŅŏĽĬŀĨƞŀėĦŃĔĶĶĴĔŅĶ  

Introduction fieldwork in biological science in privates, government 
agencies, or community enterprise at least 90 hrs.; the report has to be submitted; 
students have to make a formal oral presentation to committee 
 
    2,3 ĔĸŋƞĴĺŇĝŅŏŀĔŏĸŊŀĔ 

 

         2.3.1 ĔĸŋƞĴĺŇĝŅĝňĺĺŇĪĵŅ 
                 (1) ĔĸŋƞĴĺŇĝŅĵƞŀĵĪŅĚıķĔļĻŅĽĨĶƢ 
4032100          ıŊĝĽĴŋĬœıĶŐĸŃįĸŇĨĳńĦĤƢ     1&0-0-3' 

ȮȮ&Herbs and Products) 
ȮȮėĺŅĴĶŌƟĪńŗĺœĮŏĔňŗĵĺĔńĭĽĴŋĬœıĶȮĔŅĶŒĝƟĽĴŋĬœıĶŒĬĚŅĬĽŅīŅĶĦĽŋĕĴŌĸģŅĬȮĽŅĶĮĶŃĔŀĭĪŅĚ

ŏėĴňĕŀĚĽĴŋĬœıĶȮĮĶŃőĵĝĬƢŐĸŃőĪļĕŀĚıŊĝĽĴŋĬœıĶȮĔŅĶĮĸŌĔŐĸŃĔŅĶĭŜŅĶŋĚĶńĔļŅȮĔŅĶŐĮĶĶŌĮıŊĝĽĴŋĬœıĶȮ
ĔŅĶįĸŇĨȮĔŅĶěńħĔŅĶȮŐĸŃĔŅĶĨĸŅħĕŀĚįĸŇĨĳńĦĤĽĴŋĬœıĶȮĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĪķļġň 
  ȮȮGeneral principle of herbs; the use of herbs in primary health care; 
chemical compounds of herbs; the benefits of medicinal plants; properties of medicinal 
plants; planting and maintenance; processingȮin herb*Ȯproduction, management and 
marketing of herbal products; practical experiments relevant with cortical contents 
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4032101        ıŊĝŏĻĶļģĔŇě       1&0-0-3' 
(Economic Plant) 
ĝňĺĮĶŃĺńĨŇȮĩŇŗĬĔŜŅŏĬŇħȮĔŅĶĔĶŃěŅĵıńĬīŋƢȮĽńĦģŅĬĺŇĪĵŅŐĸŃĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔıŊĝŀŅľŅĶȮ

ŐĸŃıŊĝĽĴŋĬœıĶȮıŊĝŀŋĨĽŅľĔĶĶĴŐĸŃıŊĝŏĻĶļģĔŇěŒĬĮĶŃŏĪĻœĪĵȮŐĸŃŏĕĨĶƟŀĬȮĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭ
ŏĬŊŘŀľŅĪķļġň 

Life history, origin, distribution, morphology and uses of food and 
medicinal plants, industrial and economic plants in Thailand and the tropics; practical 
experiments relevant with cortical contents 
 
4033104        ıŊĝĺĚĻƢĕŇĚŐĸŃĔŅĶŒĝƟĮĶŃőĵĝĬƢ     1&0-0-3' 

(Zingiberaceae and Utilization) 
ĝňĺĮĶŃĺńĨŇȮĩŇŗĬĔŜŅŏĬŇħȮĔŅĶĔĶŃěŅĵıńĬīŋƢȮĔŅĶěńħěŜŅŐĬĔȮŐĸŃĽńĦģŅĬĺŇĪĵŅȮĽŅĶĽŜŅėńĠŒĬ

ıŊĝĺĚĻƢĕŇĚȮĔŅĶŒĝƟĮĶŃőĵĝĬƢħƟŅĬıŊĝŀŅľŅĶȮıŊĝĽĴŋĬœıĶȮıŊĝŀŋĨĽŅľĔĶĶĴŐĸŃıŊĝŏĻĶļģĔŇěŒĬĮĶŃŏĪĻœĪĵȮ
ĔŅĶĮĸŌĔŐĸŃĔŅĶĭŜŅĶŋĚĶńĔļŅȮĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĪķļġňȮ 

Life history, origin, distribution, classification and morphology; chemical 
components of the plant in Zingiberaceae; utilization of food, medicinal plants, industrial 
and economic plants in Thailand; planting and maintenance; practical experiments 
relevant with cortical contents 

 
4033105         ĕƟŅĺŐĸŃįĸŇĨĳńĦĤƢěŅĔĕƟŅĺ     1&0-0-3' 

 (Rice and Rice Products) 
  ȮĸńĔļĦŃĪŅĚıķĔļĻŅĽĨĶƢĕŀĚĕƟŅĺȮĔŅĶěńħěŜŅŐĬĔĕƟŅĺȮĸńĔļĦŃŐĸŃıŊŘĬĪňŗŒĬĔŅĶĮĸŌĔĕƟŅĺȮ
ĔŅĶŀĬŋĶńĔļƢȮĳŌĴŇĮƤĠĠŅŐĸŃĔŅĶŒĝƟĮĶŃőĵĝĬƢĕƟŅĺȮĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢŀŅľŅĶŐĸŃŏėĶŊŗŀĚĽŜŅŀŅĚěŅĔĕƟŅĺȮ
ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĪķļġň 

 Botanical characteristics of rice, classification of rice, nature and area of
rice cultivation, rice conservation, wisdom and utilization of rice; development of food 
and cosmetic products from rice; practical experiments relevant with cortical contents 
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                 (2) ĔĸŋƞĴĺŇĝŅĵƞŀĵĪŅĚĽńĨĺĺŇĪĵŅ 

4033202          ŐĴĸĚĪňŗŏĮƦĬĮĶŃőĵĝĬƢŒĬīĶĶĴĝŅĨŇ    1&0-0-3' 
ȮȮ&Natural of Beneficial Insect' 
ȮȮėĺŅĴĶŌƟıŊŘĬģŅĬĕŀĚŐĴĸĚȮıķĨŇĔĶĶĴĕŀĚŐĴĸĚȮĝĬŇħŐĸŃĭĪĭŅĪĕŀĚŐĴĸĚĪňŗŏĮƦĬ

ĮĶŃőĵĝĬƢĨƞŀĴĬŋļĵƢȮĽńĨĺƢŐĸŃıŊĝȮľĸńĔĔŅĶŏıŅŃŏĸňŘĵĚŐĴĸĚȮĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔŐĴĸĚĪŅĚħƟŅĬŀŅľŅĶ
ĴĬŋļĵƢŐĸŃĽńĨĺƢȮŐĴĸĚŒĬŀŋĨĽŅľĔĶĶĴ ŐĴĸĚŒĬĽŇŗĚŐĺħĸƟŀĴȮįŌƟĵƞŀĵĽĸŅĵŀŇĬĪĶňĵĺńĨĩŋȮŐĴĸĚŒĬĔŅĶŏĔļĨĶȮ
ĬŇĨŇĔňĢĺŇĪĵŅȮŐĴĸĚĪŅĚĔŅĶŐıĪĵƢȮŐĴĸĚĝňĺĔĸȮĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĪķļġňȮŐĸŃĔŅĶĻŉĔļŅ
ĳŅėĽĬŅĴ 

  Introduction of insects; insect behavior; types and roles of benefits of 
insects to human, animals and plants; insect rearing; utilization of insect as human food 
and animal food; industrial insects; environmental insects; biodegradation; agricultural 
insects; forensic entomology; medicinal insects; bionic insect; practical experiments 
relevant with cortical contents and field trip 

 
4033203        ĴŀĸĸńĽĔƢĪňŗŏĮƦĬĮĶŃőĵĝĬƢŒĬīĶĶĴĝŅĨŇ    1&0-0-3' 

&Natural of Beneficial Mollusk' 
ėĺŅĴĶŌƟıŊŘĬģŅĬĕŀĚĴŀĸĸńĽĔƢȮıķĨŇĔĶĶĴĕŀĚĴŀĸĸńĽĔƢȮĝĬŇħŐĸŃĭĪĭŅĪĕŀĚĴŀĸĸńĽĔƢĪňŗ

ŏĮƦĬĮĶŃőĵĝĬƢĨƞŀĴĬŋļĵƢȮĽńĨĺƢŐĸŃıŊĝȮľĸńĔĔŅĶŏıŅŃŏĸňŘĵĚĴŀĸĸńĽĔƢȮĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔĴŀĸĸńĽĔƢĪŅĚħƟŅĬ
ŀŅľŅĶĴĬŋļĵƢŐĸŃĽńĨĺƢȮĴŀĸĸńĽĔƢŒĬŀŋĨĽŅľĔĶĶĴȮĴŀĸĸńĽĔƢŒĬĽŇŗĚŐĺħĸƟŀĴȮįŌƟĵƞŀĵĽĸŅĵŀŇĬĪĶňĵĺńĨĩŋȮ
ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĪķļġňȮŐĸŃĔŅĶĻŉĔļŅĳŅėĽĬŅĴ 

Introduction of mollusks; mollusks behavior; types and roles of benefits of 
mollusks to human, animals and plants; mollusks rearing; utilization of mollusk as 
human food and animal food; industrial mollusks; environmental mollusks; 
biodegradation; practical experiments relevant with cortical contents and field trip 
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4033303        ėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıĕŀĚĽńĨĺƢ    1&0-0-3' 
&Biodiversity of Animals) 
ĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ:Ȯ4032201 ĝňĺĺŇĪĵŅĕŀĚĽńĨĺƢ 
ėĺŅĴĽŜŅėńĠŐĸŃĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıĕŀĚĽńĨĺƢȮįĸěŅĔĔŅĶ

ĶĭĔĺĬĪŅĚĝňĺĳŅıȮĔŅĶĽŌĠŏĽňĵŐĸŃįĸĔĶŃĪĭȮĺŇīňĔŅĶĮĶŃŏĴŇĬŐĸŃįĸĔĶŃĪĭħńĝĬňėĺŅĴľĸŅĔľĸŅĵĝňĺĳŅıĕŀĚ
ĽńĨĺƢ ĔŅĶĺŇŏėĶŅŃľƢįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵŐĸŃőŀĔŅĽŒĬĔŅĶěńħĔŅĶĪĶńıĵŅĔĶĽńĨĺƢȮĔŅĶŀĬŋĶńĔļƢŐĸŃŒĝƟĪĶńıĵŅĔĶĽńĨĺƢ
ŀĵƞŅĚĵńŗĚĵŊĬĪńŘĚŒĬĶŃħńĭĪƟŀĚĩŇŗĬȮĶŃħńĭĮĶŃŏĪĻŐĸŃĶŃħńĭĬŅĬŅĝŅĨŇȮŐĸŃĔŅĶĻŉĔļŅĳŅėĽĬŅĴ 

Importance and implementation of animal biodiversity; effects of 
biodiversity disturbance; loss and impacts; assessing methods and impacts on animal 
biodiversity indices; stakeholder analysis and opportunities in animal resource 
management; animal conservation and sustainable implementation at local, national 
and international levels and field trip 

 
     (3) ĔĸŋƞĴĺŇĝŅĵƞŀĵĪŅĚıńĬīŋĻŅĽĨĶƢ 

4033402        ıńĬīŋĻŅĽĨĶƢĔńĭĽńĚėĴ      1&1-.-4' 
&Genetics and Society)  ȮȮ 
őėĶĚĽĶƟŅĚŐĸŃľĬƟŅĪňŗĕŀĚĽŅĶıńĬīŋĔĶĶĴŐĸŃőėĶőĴőĞĴȮĔŅĶŐĭƞĚŏĞĸĸƢȮĔŅĶĩƞŅĵĪŀħ

ĸńĔļĦŃĪŅĚıńĬīŋĔĶĶĴȮĔŅĶĔŜŅľĬħŏıĻȮőĶėĪŅĚıńĬīŋĔĶĶĴŐĸŃėĺŅĴįŇħĮĔĨŇĕŀĚőėĶőĴőĞĴȮıńĬīŋĔĶĶĴĕŀĚ
ľĴŌƞŏĸŊŀħȮıńĬīŋĻŅĽĨĶƢĔńĭĴŃŏĶŖĚȮŏĪėőĬőĸĵňħňŏŀŖĬŏŀĔńĭĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢŐĸŃĬŇĨŇŏĺĝĻŅĽĨĶƢ ĵňĬŏĪŀĶŅĮƖȮȮȮ
ıńĬīŋĺŇĻĺĔĶĶĴĔńĭĽńĚėĴ ĝňĺěĶŇĵīĶĶĴĔńĭĔŅĶĺŇěńĵĪŅĚıńĬīŋĻŅĽĨĶƢȮĭĪĭŅĪĕŀĚıńĬīŋĻŅĽĨĶƢĔńĭĔŅĶ
ĮĶŃĵŋĔĨƢŒĝƟŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 

Structure and function of genetic material and chromosome; cell division; 
genetic heredity; sex determinant; genetic disease and chromosome aberration; genetic 
of blood group; genetics and cancer; DNA technology and forensic science and medicine; 
gene therapy; genetics engineering and society; bioethics and Genetics research; role of 
genetics and application in daily life 
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4033403        ıńĬīŋĻŅĽĨĶƢıŊĝ       1&2-2-5' 
&Plant Genetics) 

  ıńĬīŋĻŅĽĨĶƢĕŀĚŏĴĬŏħĸȮėĺŅĴĬƞŅěŃŏĮƦĬŐĸŃŀńĨĶŅĽƞĺĬĪŅĚıńĬīŋĻŅĽĨĶƢȮěňőĬĴıŊĝȮĔŅĶľŅ
ĶŃĵŃľƞŅĚĶŃľĺƞŅĚĵňĬŐĸŃĔŅĶĶŃĭŋĨŜŅŐľĬƞĚĕŀĚĵňĬȮėĺŅĴŐĮĶįńĬĕŀĚěŜŅĬĺĬŐĸŃőėĶĚĽĶƟŅĚĕŀĚőėĶőĴőĞĴĪňŗ
ĴňĭĪĭŅĪĨƞŀĴŇĺŏĪĝńĬȮĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢıŊĝőħĵĔŅĶįĽĴĕƟŅĴĝĬŇħȮĔŅĶŏĮĸňŗĵĬıńĬīŋĔĶĶĴĕŀĚŏĞĸĸƢıŊĝȮŐĸŃ
ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĪķļġň 

Mendelian genetics; probability and genetic ratio; plant genome; finding 
the distance between genes and determining; the position of genes, variation in the 
number and structure of chromosomes that play a role in mutation; plant breeding by 
cross-breeding, genetic modification of plant cells and practical experiments relevant 
with cortical contents 

 
4033404 ŀĬŋĔĶĴĺŇīŅĬŏĝŇĚőĴŏĸĔŋĸŏĭŊŘŀĚĨƟĬ     1&2-2-5' 

&Elementary Molecular Systematics) 
  ĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8Ȯ4032401 ıńĬīŋĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňħňŏŀŖĬŏŀ 

ľĸńĔĔŅĶŀĬŋĔĶĴĺŇīŅĬȮŏĪėĬŇėĪŅĚĝňĺőĴŏĸĔŋĸȮėĺŅĴĽńĴıńĬīƢŏĝŇĚĺŇĺńĥĬŅĔŅĶ ĔŅĶŒĝƟ
ėŀĴıŇĺŏĨŀĶƢŏıŊŗŀĔŅĶĺŇŏėĶŅŃľƢĸŜŅħńĭĬŇĺėĸňőŀœĪħƢȮĔŅĶŏĮĶňĵĭŏĪňĵĭĸŜŅħńĭĬŇĺėĸňőŀœĪħƢȮĔŅĶĪŜŅŐįĬĳŌĴŇĨƟĬœĴƟȮ
ĔŅĶŒĝƟħňŏŀŖĬŏŀŏėĶŊŗŀĚľĴŅĵŒĬĔŅĶĻŉĔļŅėĺŅĴĽńĴıńĬīƢŏĝŇĚĺŇĺńĥĬŅĔŅĶ ėĺŅĴŐĨĔĨƞŅĚĳŅĵŒĬĝĬŇħĕŀĚıŊĝ ĔŅĶ
ĺŇŏėĶŅŃľƢėĺŅĴĽńĴıńĬīƢŏĝŇĚĺŇĺńĥĬŅĔŅĶıŊĝĕŀĚĔĸŋƞĴŀĬŋĔĶĴĺŇīŅĬĪňŗŏĸŊŀĔ ĔŅĶĮĶŃĵŋĔĨƢŒĝƟŀĬŋĔĶĴĺŇīŅĬŏĝŇĚőĴŏĸĔŋĸ 
ŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĪķļġň 

Principle of systematics; molecular technique; phylogenetic inferences;  
nucleotide sequence analysis; sequence alignment; phylogenetic analysis; the utilization 
of DNA marker data in phylogenetics; intraspecific differentiationȮof plant; plant 
phylogenetic analysis of selected taxonomic groups; applications of Molecular 
systematics and practical experiments relevant with cortical contents 
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                (4) ĔĸŋƞĴĺŇĝŅĵƞŀĵĪŅĚĝňĺĺŇĪĵŅĪńŗĺœĮ 

4033602 ȮĔŅĶĺŅħĳŅıŐĸŃĔŅĶĩƞŅĵĳŅıĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı  1&0-0-3' 
Ȯ&Drawing and Photography in Biological Science'ȮȮ 
ȮŏĪėĬŇėıŊŘĬģŅĬĔŅĶĺŅħĳŅıĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮŀŋĮĔĶĦƢĔŅĶĺŅħĳŅıȮĕńŘĬĨŀĬĔŅĶ

ĺŅħĳŅıȮĔŅĶĺŅħĳŅıĸŅĵŏĽƟĬȮĔŅĶĺŅħĳŅıŐĽħĚĸńĔļĦŃĪŅĚĔŅĵĺŇĳŅėŐĸŃĽńĦģŅĬĕŀĚıŊĝȮŐĸŃĽńĨĺƢȮ
ľĶŊŀĳŅıīĶĶĴĝŅĨŇȮŏĪėĬŇėŐĸŃľĸńĔĔŅĶĩƞŅĵĳŅıħƟĺĵĔĸƟŀĚħŇěŇĪńĸȮĔŅĶŒĝƟőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĝƞĺĵŒĬĔŅĶ
ěńħĔŅĶĶŌĮĳŅı  

 Basic technique in biological science drawing, drawing materials, drawing 
processes, drawing for illustration of plant and animal anatomy, morphology and natural 
fields, technique of photograph using digital camera and computer program for 
production of graphic and documentation 
 

4033603 ŏĪėĬŇėĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı     1&2-2-5' 
    &Technique in Biological Science'Ȯ 
  ėĺŅĴĮĸŀħĳńĵŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶŐĸŃėĺŅĴĶŌƟıŊŘĬģŅĬŏĪėĬŇėĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮ
ěĶĶĵŅĭĶĶĦĔŅĶŒĝƟĽńĨĺƢŏıŊŗŀĚŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮŏĪėĬŇėĔŅĶŒĝƟĔĸƟŀĚěŋĸĪĶĶĻĬƢȮĔŅĶĺńħĕĬŅħŐĸŃĩƞŅĵĳŅı
ĳŅĵŒĨƟĔĸƟŀĚěŋĸĪĶĶĻĬƢȮĔŅĶŏĔŖĭŐĸŃŏĨĶňĵĴĨńĺŀĵƞŅĚŏıŊŗŀĻŉĔļŅĽŇŗĚĴňĝňĺŇĨȮŏĪėĬŇėĔŅĶĪŜŅħŀĔœĴƟĽħŀĭŐľƟĚȮ
ŏĪėĬŇėĔŅĶħŀĚȮĔŅĶħŀĚŒĽĽńĨĺƢȮĔŅĶĽĨƠŅĲĽńĨĺƢȮŐĸŃĔŅĶĪŜŅőėĶĚĔĶŃħŌĔĽńĨĺƢȮ 

Laboratory safetyȮand basic knowledge about biological science 
technique; ethical use of animals for scientific purposes; microscopy technique; 
measurement and photography under a microscope;Ȯsample collection and preparation 
for living organisms;Ȯfresh dried flowers technique; preservation techniques; animal 
transparency; animal stuff and animal skeleton preparations 
 

4033604 ŏĪėĬŇėŏĬŊŘŀŏĵŊŗŀĽńĨĺƢŐĸŃĔŅĶĪŜŅĽœĸħƢĩŅĺĶ    1&2-2-5' 
    &Animal Histology Technique and Permanent Slide'Ȯ 
  ėĺŅĴĶŌƟıŊŘĬģŅĬŏĔňŗĵĺĔńĭŏĬŊŘŀŏĵŊŗŀĽńĨĺƢȮŏĬŊŘŀŏĵŊŗŀĭŋįŇĺȮŏĬŊŘŀŏĵŊŗŀŏĔňŗĵĺıńĬȮŏĬŊŘŀŏĵŊŗŀĔĸƟŅĴŏĬŊŘŀȮ
ŏĬŊŘŀŏĵŊŗŀĮĶŃĽŅĪȮľĸńĔĕŀĚŏĪėĬŇėĔŅĶŏĨĶňĵĴŏĬŊŘŀŏĵŊŗŀŏıŊŗŀŒĝƟĻŉĔļŅħƟĺĵĔĸƟŀĚěŋĸĪĶĶĻĬƢȮĔŅĶĵƟŀĴĽňŏĬŊŘŀŏĵŊŗŀȮ
ŐĸŃŏĪėĬŇėĔĶŃĭĺĬĔŅĶįĸŇĨĽœĸħƢĩŅĺĶħƟĺĵŏĪėĬŇėıŅĶŅĲƕĬȮ 

Introduction to animal tissues; epithelial tissue; connective tissue; 
muscular tissue; nervous tissue;Ȯthe techniques of tissue preparation for microscopic 
study; tissue staining and techniques for producing permanent slides with paraffin 
technique 
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         2.3.2 ĔĸŋƞĴĺŇĝŅěŋĸĝňĺĺŇĪĵŅȮŐĸŃŏĪėőĬőĸĵňĝňĺĳŅı 
                 (1) ĔĸŋƞĴĺŇĝŅĵƞŀĵĪŅĚěŋĸĝňĺĺŇĪĵŅ 
4032503        ȮȮěŋĸŇĬĪĶňĵƢŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ     1&2-2-5' 

ȮȮ&Microorganisms in Daily Life' 
ȮȮĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔěŋĸŇĬĪĶňĵƢȮŐĸŃėĺŅĴĽŜŅėńĠĕŀĚěŋĸŇĬĪĶňĵƢĪňŗĴňĨƞŀŀŅľŅĶȮ

ŀŋĨĽŅľĔĶĶĴȮĔŅĶŏĔļĨĶȮĽŋĕĳŅıŐĸŃėĺŅĴĚŅĴĕŀĚĴĬŋļĵƢŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮįĸŇĨĳńĦĤƢěŅĔīĶĶĴĝŅĨŇĪňŗŒĝƟ
ŒĬĔŅĶėĺĭėŋĴěŋĸŇĬĪĶňĵƢ ŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĪķļġň 

  Microbial utilization and the importance of microbes to food, industry, 
agriculture, human health and beauty in daily life; natural products for microbes 
controlling and practical experiment relevant with cortical content 
 

4032504        ŏľŖħŐĸŃįĸŇĨĳńĦĤƢěŅĔŏľŖħ 1&0-0-3' 
  &MushroomȮand Mushroom Products) 
  ĭĪĭŅĪŐĸŃėĺŅĴĽŜŅėńĠĕŀĚŏľŖħȮĽńĦģŅĬĺŇĪĵŅĕŀĚŏľŖħȮĺĚěĶĝňĺŇĨĕŀĚŏľŖħȮŏľŖħĪňŗĴňķĪīŇś
ĪŅĚĵŅȮŏľŖħŏĻĶļģĔŇěȮŏľŖħıŇļȮĔŅĶįĸŇĨŐĸŃĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢěŅĔŏľŖħ ŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭ
ŏĬŊŘŀľŅĪķļġň 
  Roles and importance of mushroom, morphology of mushroom, 
mushroom life cycle, medicinal mushroom, economic mushroom, poisonous mushroom, 
cultivation of mushrooms and development of mushroom products and practical 
experiment relevant with cortical content 
 

4033507        ěŋĸĝňĺĺŇĪĵŅĬŘŜŅĬĴŐĸŃįĸŇĨĳńĦĤƢĬĴ 1&0-0-3' 
  &Dairy and Dairy Products Microbiology) 
  ĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8Ȯ4031501 ěŋĸĝňĺĺŇĪĵŅ 
  ėŋĦĽĴĭńĨŇĪŅĚĔŅĵĳŅıȮŏėĴňŐĸŃěŋĸĝňĺĺŇĪĵŅĕŀĚĬŘŜŅĬĴŐĸŃįĸŇĨĳńĦĤƢȮŀĚėƢĮĶŃĔŀĭĪŅĚ
ŏėĴňŐĸŃĔŅĶŐĭƞĚĶŃħńĭėŋĦĳŅıĬŘŜŅĬĴħŇĭȮĔŅĶŏĬƞŅŏĽňĵȮĔŅĶŏĔŖĭĶńĔļŅȮĔŅĶŐĮĶĶŌĮȮįĸŇĨĳńĦĤƢĬĴĝĬŇħĨƞŅĚŕ
ěŋĸŇĬĪĶňĵƢĪňŗŏĔňŗĵĺĕƟŀĚŒĬĬŘŜŅĬĴŐĸŃįĸŇĨĳńĦĤƢĬĴȮĴŅĨĶģŅĬħƟŅĬěŋĸŇĬĪĶňĵƢŐĸŃĔŅĶėĺĭėŋĴėŋĦĳŅıĕŀĚ
įĸŇĨĳńĦĤƢĬĴȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĪķļġň 
  Physical, chemical and microbiological properties of dairy and dairy 
products, chemical composition and grade separation of dairy quality, spoilage, 
preservation, processing, type of dairy products, microorganisms associated with dairy 
and dairy products, microbiological standard and quality control of dairy products and 
practical experiment relevant with cortical contents 
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4031506        ěŋĸĝňĺĺŇĪĵŅĽŇŗĚŐĺħĸƟŀĴ      1&2-2-5' 
&Environmental  Microbiology'Ȯ 
ĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8Ȯ4031501 ěŋĸĝňĺĺŇĪĵŅ 
ĭĪĭŅĪĕŀĚěŋĸŇĬĪĶňĵƢŒĬĽŇŗĚŐĺħĸƟŀĴȮœħƟŐĔƞȮħŇĬȮĬŘŜŅȮŀŅĔŅĻȮėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚ

ěŋĸŇĬĪĶňĵƢĔńĭĽŇŗĚŐĺħĸƟŀĴȮěŋĸŇĬĪĶňĵƢĔƞŀőĶėĪňŗıĭŒĬĽŇŗĚŐĺħĸƟŀĴȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟěŋĸŇĬĪĶňĵƢŒĬĔŅĶŐĔƟœĕĴĸıŇļ
ĽŇŗĚŐĺħĸƟŀĴȮĔŅĶĭŜŅĭńħĬŘŜŅŏĽňĵĪňŗŏĔŇħĕŉŘĬŒĬŀŋĨĽŅľĔĶĶĴȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĪķļġň 

Roles of microorganisms in environment such as soil,Ȯwater and air;Ȯ
interactions between microorganisms and environment,Ȯmicrobial pathogens in 
environmental,Ȯmicrobial applications for the solution of environmental pollution waste 
water treatment in industry and practical experiment relevant with cortical contents 
 

4033509        ěŋĸĝňĺĺŇĪĵŅĽŋĕŅĳŇĭŅĸŀŅľŅĶ 1&0-0-3' 
  &Food Sanitation Microbiology) 
  ĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8Ȯ4031501 ěŋĸĝňĺĺŇĪĵŅ 
  ĔŅĶĽŋĕŅĳŇĭŅĸŀŅľŅĶȮėĺŅĴĽŜŅėńĠĕŀĚěŋĸŇĬĪĶňĵƢĔńĭĔŅĶĽŋĕŅĳŇĭŅĸŀŅľŅĶȮĔŅĶėĺĭėŋĴ
ěŋĸŇĬĪĶňĵƢŒĬĬŘŜŅȮŀŅĔŅĻȮŀŅľŅĶȮĽĩŅĬĮĶŃĔŀĭĔŅĶȮĪňŗıńĔŀŅĻńĵȮŐĬĺĪŅĚŐĔƟœĕŐĸŃĮƚŀĚĔńĬ ŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗ
ĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĪķļġň 
  Food sanitation, the importance of microorganisms for Food sanitation, 
environmental health, control of microorganisms in water, air, food, places of work, housing, 
treatment and preventionȮand practical experiment relevant with cortical contents 
 

40335/. ěŋĸĝňĺĺŇĪĵŅŏėĶŊŗŀĚĽŜŅŀŅĚ      1&2-2-5' ȮȮȮȮȮ 
&Cosmetic Microbiology'ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8Ȯ4031501 ěŋĸĝňĺĺŇĪĵŅ 
ĽƞĺĬĮĶŃĔŀĭĕŀĚįĸŇĨĳńĦĤƢŏėĶŊŗŀĚĽŜŅŀŅĚȮĝĬŇħĕŀĚěŋĸŇĬĪĶňĵƢĪňŗĮĬŏĮƘƨŀĬŒĬįĸŇĨĳńĦĤƢ

ŏėĶŊŗŀĚĽŜŅŀŅĚȮĔŅĶĨĶĺěĺŇŏėĶŅŃľƢėŋĦĳŅıĪŅĚěŋĸĝňĺĺŇĪĵŅȮĮĶŃĽŇĪīŇĳŅıĨƟŅĬěŋĸŇĬĪĶňĵƢĕŀĚĽŅĶĔńĬŏĽňĵȮĔĸœĔ
ĨƟŅĬěŋĸŇĬĪĶňĵƢĕŀĚĽŅĶĔńĬŏĽňĵĭŅĚĝĬŇħŐĸŃĔŅĶĨŀĭĽĬŀĚĕŀĚěŋĸŇĬĪĶňĵƢȮĔġĕƟŀĭńĚėńĭŏĔňŗĵĺĔńĭěŋĸŇĬĪĶňĵƢŒĬ
ŏėĶŊŗŀĚĽŜŅŀŅĚȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĪķļġň 
  Composition of cosmetic products, type of microorganisms contaminated 
in cosmetic products, analysis of microbiological quality, antimicrobial preservative 
efficacy, antimicrobial mechanism of some preservatives and microbial response, 
regulation about microorganisms in cosmetic products and practical experiment relevant 
with cortical contents 
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                (2) ĔĸŋƞĴĺŇĝŅĵƞŀĵĪŅĚŏĪėőĬőĸĵňĝňĺĳŅı 

4032506        ȮŏĪėőĬőĸĵňĝňĺĳŅıŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 1&0-0-3' 
  Ȯ&Biotechnology in Daily Life) 
   ıŊŘĬģŅĬĪŅĚŏĪėőĬőĸĵňĝňĺĳŅıȮėĺŅĴĽŜŅėńĠŐĸŃĭĪĭŅĪĕŀĚŏĪėőĬőĸĵňĝňĺĳŅıŒĬ
ĝňĺŇĨĮĶŃěŜŅĺńĬŒĬħƟŅĬĨƞŅĚŕȮœħƟŐĔƞȮħƟŅĬĔŅĶŐıĪĵƢȮħƟŅĬĔŅĶŏĔļĨĶȮħƟŅĬıĸńĚĚŅĬĪħŐĪĬȮĽŇŗĚŐĺħĸƟŀĴŐĸŃ
ŀŋĨĽŅľĔĶĶĴȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĪķļġň 
   Principle of biotechnology; the importance and role of biotechnology in 
daily life including medicine, agriculture, renewable energy, environment and industryȮ
and practical experiment relevant with cortical content 
 
4033510        ŏĪėőĬőĸĵňĝňĺĳŅıĔńĭŀŅľŅĶŏıŊŗŀĽŋĕĳŅı    3(2-2-5' 

(Biotechnology in Functional Food) 
ėĺŅĴĽŜŅėńĠŀŅľŅĶŏıŊŗŀĽŋĕĳŅıȮĽŅĶŀŀĔķĪīŇśĪŅĚĝňĺĳŅıĽŜŅľĶńĭŀŅľŅĶŐĸŃŏėĶŊŗŀĚħŊŗĴȮ

ĭĪĭŅĪĕŀĚŏĪėőĬőĸĵňĝňĺĳŅıŒĬĔŅĶįĸŇĨŀŅľŅĶŏıŊŗŀĽŋĕĳŅıȮĽĩŅĬĔŅĶĦƢĮƤěěŋĭńĬĕŀĚĔŅĶĺŇěńĵŐĸŃıńĥĬŅ
ŀŅľŅĶŏıŊŗŀĽŋĕĳŅı ŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĪķļġň 

The importance of functional food; bioactive compounds used in food 
and beverage; role of biotechnology in functional food production; trend of research and 
development of functional food and practical experiment relevant with cortical contents 

 
4033511        ĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀıŊĝ      3(2-2-5) 

(Plant Tissue Culture) 
ľĸńĔĔŅĶŐĸŃŏĪėĬŇėĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀıŊĝȮĔŅĶĮĶŃĵŋĔĨƢŏĪėĬŇėĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀ

ıŊĝȮȮœĮŒĝƟŒĬĔŅĶĻŉĔļŅĪŅĚħƟŅĬıŊĝȮĔŅĶĕĵŅĵıńĬīŋƢıŊĝȮĔŅĶĻŉĔļŅĪŅĚħƟŅĬőĶėıŊĝȮĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢıŊĝȮȮ
ĔŅĶįĸŇĨĽŅĶĪŋĨŇĵĳŌĴŇŐĸŃĔŅĶŀĬŋĶńĔļƢıńĬīŋƢıŊĝ ŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĪķļġň 

Principle and technique of plant tissue culture; application in technique 
of plant tissue culture in plant research; plant micropropagation, phytopathological 
research, plant improvement, secondary metabolite production and germplasm 
conservation and practical experiment relevant with cortical contents 
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4033512        ĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀœĴƟħŀĔœĴƟĮĶŃħńĭ    3(2-2-5) 
(Tissue Culture of Ornamental Plant) 
ĮĶŃĺńĨŇĕŀĚĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀıŊĝȮĺńĽħŋŀŋĮĔĶĦƢıŊŘĬģŅĬĪňŗŒĝƟŒĬĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀ

ıŊĝȮĽƞĺĬĮĶŃĔŀĭĕŀĚŀŅľŅĶȮŏĪėĬŇėĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀıŊĝȮĕńŘĬĨŀĬĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀœĴƟħŀĔœĴƟ
ĮĶŃħńĭȮĔŅĶĵƟŅĵĮĸŌĔœĴƟħŀĔœĴƟĮĶŃħńĭĸĚŒĬĔĶŃĩŅĚȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĪķļġň 

History ofȮplant tissue culture; basic equipment for plant tissue culture; 
media composition; plant tissue culture techniques; procedure of tissue culture of 
ornamental plant; transplantation of ornamental plant into potting media and practical 
experiment relevant with cortical contents 
 

4033513        ŏĪėőĬőĸĵňĝňĺĳŅıĔńĭĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔĪĶńıĵŅĔĶĝňĺĳŅı 3(2-2-5' 
&Biotechnology in Utilization of Biological Resource' 
ĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ:Ȯ4033511 ŏĪėőĬőĸĵňĝňĺĳŅı 
ĪĶńıĵŅĔĶĝňĺĳŅıȮĺńĽħŋŏľĸŊŀĪŇŘĚěŅĔĔŅĶŏĔļĨĶȮŐĸŃįĸıĸŀĵœħƟěŅĔŀŋĨĽŅľĔĶĶĴ

ĔŅĶŏĔļĨĶȮĔĶŃĭĺĬĔŅĶŏĪėőĬőĸĵňĝňĺĳŅıĪňŗŏĔňŗĵĺĕƟŀĚȮĔŅĶŒĝƟŏĪėőĬőĸĵňĝňĺĳŅıŒĬĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔ
ĪĶńıĵŅĔĶĝňĺĳŅıŐĸŃĔŅĶŏıŇŗĴĴŌĸėƞŅĕŀĚĺńĽħŋŏľĸŊŀĪŇŘĚĪŅĚĔŅĶŏĔļĨĶȮŏıŊŗŀĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟŒĬħƟŅĬĨƞŅĚŕȮ
ŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĪķļġň 

Biological resource; agriculture waste and by-product from agro-industry;  
related biotechnology process; biotechnology for utilization natural resource and value 
added of agriculture waste for application in varies fields and practical experiment 
relevant with cortical contents 

 

4033514        ŏĪėőĬőĸĵňĝňĺĳŅıĔńĭĔŅĶĨĶĺěĺŇŏėĶŅŃľƢőĶėŒĬĮƤěěŋĭńĬ  3(2-2-5' 
&Biotechnology in Diagnosis' 
ĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ:Ȯ4033511 ŏĪėőĬőĸĵňĝňĺĳŅı 
ėĺŅĴľĴŅĵȮėĺŅĴĽŜŅėńĠĕŀĚŏĪėőĬőĸĵňĝňĺĳŅıĪŅĚĔŅĶŐıĪĵƢȮĭĪĭŅĪĕŀĚ

ŏĪėőĬőĸĵňĝňĺĳŅıŒĬĔŅĶĨĶĺěĺŇŏėĶŅŃľƢĽŅŏľĨŋĕŀĚőĶėĨŇħĨƞŀȮŐĸŃőĶėœĴƞĨŇħĨƞŀȮŏĪėőĬőĸĵňĔŅĶĶńĔļŅȮŐĸŃ
ĔŅĶĮƚŀĚĔńĬĔŅĶŐıĶƞĔĶŃěŅĵőĶėŒĬĮƤěěŋĭńĬȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĪķļġň 

Definition, importance of medical biotechnology; the role of medical 
biotechnology to analysis cause of infectious disease and non-infectious disease; 
treatment technology and prevention of spread at present and practical experimentȮ
relevant with cortical contents 
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    2,4 ĔĸŋƞĴĺŇĝŅİƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňı-ĽľĔŇěĻŉĔļŅ 

 

4034802        ȮŏĨĶňĵĴİƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňıĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1(90) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Pre-Field Experiences in Biological Science' 
                     ĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĕŀĚĬńĔĻŉĔļŅȮŒĬħƟŅĬĔŅĶıńĥĬŅĭŋėĸŇĔĳŅıȮĪńĔļŃĪŅĚħƟŅĬĶŃĭĭ
ĮĶŃĔńĬėŋĦĳŅıŒĬőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴȮĪńĔļŃĪŅĚħƟŅĬĔŅĶėŇħĺŇŏėĶŅŃľƢȮħŇěŇĪńĸȮŐĸŃĳŅļŅŀńĚĔķļȮĪńĔļŃ
ĪŅĚĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮĶĺĴĩŉĚĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀŏĜıŅŃĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮőħĵĴň
ĶŃĵŃŏĺĸŅœĴƞĬƟŀĵĔĺƞŅȮ7.ȮĝńŗĺőĴĚȮĬńĔĻŉĔļŅĬŜŅŏĽĬŀĚŅĬĨƞŀėĦŃĔĶĶĴĔŅĶ 
                     Preparation of students not less than 7.Ȯhours about the personality, The 
knowledge in Quality assurance system for industrial plants, the analytical thinking, 
digital, English skills, Biological science laboratory experimental skills and advance 
instruments in this field; Presentation to the committees 
  
4034803 ŏĨĶňĵĴĽľĔŇěĻŉĔļŅ      1&90' 

&Pre-Cooperative Education' 
ľĸńĔĔŅĶŐĸŃŐĬĺėŇħŏĔňŗĵĺĔńĭĽľĔŇěĻŉĔļŅȮĔĶŃĭĺĬĔŅĶŐĸŃĕńŘĬĨŀĬĕŀĚĽľĔŇěĻŉĔļŅȮ

ĶŃŏĭňĵĭĕƟŀĭńĚėńĭĪňŗŏĔňŗĵĺĔńĭĽľĔŇěĻŉĔļŅȮėĺŅĴĶŌƟıŊŘĬģŅĬŐĸŃŏĪėĬŇėŒĬĔŅĶĽĴńėĶĔŅĶŏĸŊŀĔĽĩŅĬ
ĮĶŃĔŀĭĔŅĶȮĺŇīňĔŅĶŏĕňĵĬěħľĴŅĵĽĴńėĶĚŅĬŐĸŃĔŅĶĽńĴĳŅļĦƢĚŅĬȮėĺŅĴĶŌƟıŊŘĬģŅĬŐĸŃĪńĔļŃĪňŗěŜŅŏĮƦĬ
ĽŜŅľĶńĭĔŅĶœĮĮĢŇĭńĨŇĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶȮĶŃĭĭĭĶŇľŅĶĚŅĬėŋĦĳŅıŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶȮŏĪėĬŇėĔŅĶ
ĬŜŅŏĽĬŀőėĶĚĚŅĬľĶŊŀįĸĚŅĬŐĸŃĔŅĶŏĕňĵĬĶŅĵĚŅĬĺŇĝŅĔŅĶȮĔŅĶıńĥĬŅĭŋėĸŇĔĳŅıȮěĶŇĵīĶĶĴŐĸŃ
ěĶĶĵŅĭĶĶĦĺŇĝŅĝňıĔƞŀĬŀŀĔœĮĮĢŇĭńĨŇĚŅĬĪňŗĽĩŅĬĮĶŃĔŀĭĔŅĶ 

Principle concept; process and steps of cooperative education; relevant 
rules and regulation of cooperative education; basic knowledge and techniques in job 
application; workplace selection; method ofȮwriting application letter; job interview; 
basic knowledge and skills needed for working in workplace; quality management 
system; project or product presentation techniques; academic report writing; personality 
development; ethic and code of conduct in profession before practicing in workplace 
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4034804 İƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňıĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı   6&540' 
&Field Experiences in Biological Science' 
ĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8Ȯ4034802 ŏĨĶňĵĴİƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňıĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮ 
ĝňĺĳŅı 
ŒľƟĴňĔŅĶŏĨĶňĵĴİƗĔŐĸŃİƗĔœĴƞĨŗŜŅĔĺƞŅȮ540ȮĝńŗĺőĴĚȮŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶĪňŗŏĮƦĬĕŀĚŏŀĔĝĬȮ

ľĶŊŀľĬƞĺĵĚŅĬĕŀĚĶńģĪňŗŏľĴŅŃĽĴŒĬŏĶŊŗŀĚŏĔňŗĵĺĔńĭĚŅĬħƟŅĬĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 
                    Prepare training and train not less than 540 hours in the establishment of 
a private or government involving biological science 
 
4034805 ĽľĔŇěĻŉĔļŅ       6ȮľĬƞĺĵĔŇĨ 

&Cooperative  Education' 
ĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8Ȯ4034803 ŏĨĶňĵĴĽľĔŇěĻŉĔļŅ 
ĔŅĶĮĢŇĭńĨŇĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶŀĵƞŅĚĴňĶŃĭĭœĴƞĬƟŀĵĔĺƞŅȮ16 ĽńĮħŅľƢȮőħĵĔŅĶěńħŒľƟĴň

ĔŅĶŏĶňĵĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶĶƞĺĴĔńĭĔŅĶěńħŒľƟĬńĔĻŉĔļŅœħƟĮĢŇĭńĨŇĚŅĬěĶŇĚĳŅĵŒĨƟĔŅĶėĺĭėŋĴħŌŐĸĕŀĚ
ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŐĸŃĽĩŅĬĮĶŃĔŀĭĔŅĶȮőħĵĬŜŅėĺŅĴĶŌƟĪńŘĚĳŅėĪķļġňȮŐĸŃĳŅėĮĢŇĭńĨŇĪňŗœħƟěŅĔĔŅĶĻŉĔļŅ
œĮŒĝƟŒĬĽĩŅĬĔŅĶĦƢěĶŇĚŒĬĸńĔļĦŃıĬńĔĚŅĬĝńŗĺėĶŅĺȮĦȮĽĩŅĬĮĶŃĔŀĭĔŅĶĪňŗĴňėĺŅĴĶƞĺĴĴŊŀĪŅĚĺŇĝŅĔŅĶȮ
&MOU'ȮĔńĭĴľŅĺŇĪĵŅĸńĵ 
                    SystematicȮpractice in workplace not less than 16 weeks by study in 
cooperation with business organization; supervised will be given by mentor and 
workplace; theory and practice are applied in real situation as temporary employee at 
MOU workplace, 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ĳŅėįĬĺĔȮĕ 
ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ, 2557 ŐĸŃľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮȮȮȮȮȮȮȮ

ı,Ļ,Ȯ2542 
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ĽŅĶŃĽŜŅėńĠŒĬĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮı,Ļ,Ȯ2542 
ĶŅĵĔŅĶ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮĮƖȮ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮĮƖȮ2564 ľĴŅĵŏľĨŋ 

1,ȮĝŊŗŀľĸńĔĽŌĨĶ 
1,1ȮĳŅļŅœĪĵ 
1,2ȮĳŅļŅŀńĚĔķļ 

 
ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĝňĺĺŇĪĵŅ 
Bachelor of Science Program in Biology 

 
ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 
Bachelor of Science Program in Biological 
Science 

ŏıŊŗŀŒľƟľĸńĔĽŌĨĶŏĮƦĬœĮĨŅĴ
ĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇ
ĶŃħńĭŀŋħĴĻŉĔļŅȮ&TQF'ȮŐĸŃ
ĽŀħėĸƟŀĚĔńĭŐįĬĔĸĵŋĪīƢĔŅĶ
ıńĥĬŅĭŋėĸŅĔĶĺŇěńĵŐĸŃ
ĬĺńĨĔĶĶĴȮĶŃĵŃȮ20 ĮƖȮ(ı.Ļ. 
2560-2579) ĨŅĴőĴŏħĸĔŅĶ
ŐĕƞĚĕńĬŏĝŇĚŀŋĨĽŅľĔĶĶĴĪňŗ
ĶńģĭŅĸĔŜŅľĬħȮőħĵĴŋƞĚŏĬƟĬ
ıńĥĬŅħƟŅĬŀŋĨĽŅľĔĶĶĴĪŅĚ
ĝňĺĳŅıŏĮƦĬŀńĬħńĭŐĶĔȮŀňĔĪńŘĚ
ĻŅĽĨĶƢĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢ
ĝňĺĳŅıȮŏĮƦĬĻŅĽĨĶƢĪňŗĶĺĴŀĚėƢ
ėĺŅĴĶŌƟŐĕĬĚĨƞŅĚŕȮŏĕƟŅħƟĺĵĔńĬȮ
œħƟŐĔƞȮĝňĺĺŇĪĵŅȮıķĔļĻŅĽĨĶƢȮ
ĽńĨĺĺŇĪĵŅȮěŋĸĝňĺĺŇĪĵŅȮĶĺĴĩŉĚ
ŏĪėőĬőĸĵňĝňĺĳŅıȮĞŉŗĚĽŅĴŅĶĩ
ĬŜŅĴŅĨƞŀĵŀħŏıŊŗŀıńĥĬŅ
ĬĺńĨĔĶĶĴœħƟ 

2,ȮĝŊŗŀĮĶŇĠĠŅŐĸŃĽŅĕŅĺŇĝŅ 
2,1ȮĳŅļŅœĪĵȮȮȮȮȮȮȮȮĝŊŗŀŏĨŖĴȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĝŊŗŀĵƞŀ 
2,2ȮĳŅļŅŀńĚĔķļȮȮȮĝŊŗŀŏĨŖĴ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĝŊŗŀĵƞŀ 

 
ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮ&ĝňĺĺŇĪĵŅ' 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ' 
Bachelor of Science &Biology' 
B,Sc,Ȯ&Biology' 

 
ĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮ&ĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı' 
ĺĪ,ĭ,Ȯ&ĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı' 
Bachelor of Science &Biological Science' 
B,Sc,Ȯ&Biological Science' 

3,ȮőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ ľĸńĔĽŌĨĶŏĔƞŅ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚ 
3,1ȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 
3,2ȮľĴĺħĺŇĝŅŏĜıŅŃ 
     3,2,1ȮĺŇĝŅŐĔĬ 
     3,2,2ȮĺŇĝŅŏŀĔĭńĚėńĭ 
     3,2,3ȮĺŇĝŅŏŀĔŏĸŊŀĔȮȮȮȮ 
ȮȮȮȮ 3,2,4ȮĺŇĝŅİƗĔĮĶŃĽĭĔŅĶĦƢ
ĺŇĝŅĝňı/ĽľĔŇěĻŉĔļŅ 
3,3ȮľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň 

30 
 

24 
53 
18 
7 
 
6 

30 
 

20 
42 
24 
7 
 
6 

ĶĺĴľĬƞĺĵĔŇĨĨĸŀħľĸńĔĽŌĨĶ œĴƞĬƟŀĵĔĺƞŅȮ138 œĴƞĬƟŀĵĔĺƞŅȮ129Ȯ 
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ĶŅĵĔŅĶ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮĮƖȮ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮĮƖȮ2564 ľĴŅĵŏľĨŋ 
2,ȮĮĶŃŏħŖĬŀŊŗĬŕȮĪňŗĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ   
4,1 ĮĶńĭĝŊŗŀĺŇĝŅ 
ȮȮȮȮȮ2,/,/ȮĺŇĝŅŐĔĬ 

ľĸńĔĝňĺĺŇĪĵŅ 1Ȯ&4031002'ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
&Principle Biology 1' 

ĝňĺĺŇĪĵŅĪńŗĺœĮȮ1 (403100/) 
(General Biology 1) 

ĮĶńĭĨŅĴėĺŅĴŏľĴŅŃĽĴŒĬĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬŐĸŃĨŅĴŏĬŊŘŀľŅ
ĕŀĚĶŅĵĺŇĝŅĪňŗĴňĔŅĶŏĮĸňŗĵĬȮ
ŐĮĸĚĨŅĴĴŅĨĶģŅĬėŋĦĺŋĥŇ
ĶŃħńĭĮĶŇĠĠŅĨĶň 
 
ĮĶńĭĝŊŗŀĺŇĝŅȮĮĶńĭĶľńĽĺŇĝŅȮŐĸŃ
ĮĶńĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 

 ĮĢŇĭńĨŇĔŅĶľĸńĔĝňĺĺŇĪĵŅ 1Ȯ&4031003'ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
&Principle Biology 1' 

ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅĪńŗĺœĮ1 (4031002) 
(General Biology Laboratory 1) 

 ľĸńĔĝňĺĺŇĪĵŅ 2Ȯ&4031004'ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
&Principle Biology 2' 

ĝňĺĺŇĪĵŅĪńŗĺœĮȮ0Ȯ(4031003) 
&General Biology 0' 

ȮȮȮȮ2,/,2ȮĺŇĝŅŏŀĔĭńĚėńĭ ĮĢŇĭńĨŇĔŅĶěŋĸĝňĺĺŇĪĵŅĪńŗĺœĮȮ&4031503' 
&General MicrobiologyȮLaboratory' 

ĮĢŇĭńĨŇĔŅĶěŋĸĝňĺĺŇĪĵŅȮ&403/5.0' 
&MicrobiologyȮLaboratory' 

ȮȮȮȮ ıķĔļĻŅĽĨĶƢ (4031101) 
&Botany' 

ĝňĺĺŇĪĵŅĕŀĚıŊĝȮ&4030/./' 
(Plant Biology) 

 ĽńĨĺĺŇĪĵŅȮ(4031201) 
&Zoology' 

ĝňĺĺŇĪĵŅĕŀĚĽńĨĺƢȮ&2.10201' 
&Animal Biology' 

 

 ŏĪėőĬőĸĵňĝňĺĳŅıŏĭŊŘŀĚĨƟĬ (4031601) 
&Basic Biotechnology' 

ŏĪėőĬőĸĵňĝňĺĳŅı (4033511) 
&Biotechnology' 

 

 ĝňĺĽĩŇĨŇȮ&4033006' 
&Biostatistics' 

ĝňĺĽĩŇĨŇŐĸŃĔŅĶĺŅĚŐįĬĔŅĶĪħĸŀĚȮ&40337./' 
(Biostatistics and Experimental Design) 

 

 őėĶĚĔŅĶĺŇěńĵĪŅĚĝňĺĺŇĪĵŅȮ/ (4033803) 
(Research Project in Biology 1) 

őėĶĚĔŅĶĺŇěńĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮ/ 
(4033703) 
(Research Project in Biological Science 1) 
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ĶŅĵĔŅĶ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮĮƖȮ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮĮƖȮ2564 ľĴŅĵŏľĨŋ 
ȮȮȮȮȮ2,/,2ȮĺŇĝŅŏŀĔĭńĚėńĭ őėĶĚĔŅĶĺŇěńĵĪŅĚĝňĺĺŇĪĵŅ 0 (4033804) 

(Research Project in Biology 2) 
őėĶĚĔŅĶĺŇěńĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮ0 
(4034704) 
(Research Project in Biological Science 2) 

ĮĶńĭĝŊŗŀĺŇĝŅȮĮĶńĭĶľńĽĺŇĝŅȮŐĸŃ
ĮĶńĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 

4,2 ĮĶńĭĝŊŗŀĺŇĝŅ ŐĸŃ 
     ĮĶńĭěŜŅĬĺĬľĬƞĺĵĔŇĨ 
ȮȮȮȮȮĺŇĝŅŏŀĔĭńĚėńĭ 

ěŋĸĝňĺĺŇĪĵŅĪńŗĺœĮȮ&4031500' 
&General Microbiology' 
3&3-0-6' 

ěŋĸĝňĺĺŇĪĵŅȮ&403/5./' 
&Microbiology' 
0&0-0-2' 

ĮĶńĭĝŊŗŀĺŇĝŅȮĮĶńĭĶľńĽĺŇĝŅȮȮ
ĮĶńĭěŜŅĬĺĬľĬƞĺĵĔŇĨȮŐĸŃĮĶńĭ
ėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅ 

4,3 ĶŅĵĺŇĝŅĪňŗŏıŇŗĴ 
ȮȮȮȮȮ2,3,/ȮĺŇĝŅŏŀĔĭńĚėńĭ 

 ŏėĴňŀŇĬĪĶňĵƢĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 
&2.10..2' 
(Organic Chemistry for Biological Science) 

ĶŅĵĺŇĝŅŒľĴƞ  
 

  ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 
&2.10..3' 
(Organic Chemistry for Biological Science 
Laboratory) 

ĶŅĵĺŇĝŅŒľĴƞ 

 
 
 

 ŏėĴňĺŇŏėĶŅŃľƢĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 
&2.10..4' 
(Analytical Chemistry for Biological 
Science) 

ĶŅĵĺŇĝŅŒľĴƞ  
 

 
 

 ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢ
ĝňĺĳŅı &2.10..5' 
(Analytical ChemistryȮfor Biological 
Science Laboratory) 

ĶŅĵĺŇĝŅŒľĴƞ 
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ĶŅĵĔŅĶ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮĮƖȮ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮĮƖȮ2564 ľĴŅĵŏľĨŋ 
4,3 ĶŅĵĺŇĝŅĪňŗŏıŇŗĴȮ&Ĩƞŀ' 
ȮȮȮȮ2,3,/ȮĺŇĝŅŏŀĔĭńĚėńĭ 

 ĝňĺŏėĴňĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı &2.11..6' 
(Biochemistry for Biological Science) 

ĶŅĵĺŇĝŅŒľĴƞ 

  ĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 
&2.11..7' 
(Biochemistry for Biological Science 
Laboratory) 

ĶŅĵĺŇĝŅŒľĴƞ 

  ĬŇŏĺĻĺŇĪĵŅŐĸŃĝňĺĺŇĪĵŅĔŅĶŀĬŋĶńĔļƢȮ&4032301' 
(Ecology and Conservation Biology) 

ĶŅĵĺŇĝŅŒľĴƞĪňŗŏĬƟĬĭŌĶĦŅĔŅĶ
ėĺŅĴĶŌƟŒĬĪƟŀĚĩŇŗĬ 

  ĮĢŇĭńĨŇĔŅĶĬŇŏĺĻĺŇĪĵŅŐĸŃĝňĺĺŇĪĵŅĔŅĶŀĬŋĶńĔļƢȮ
&4032302' 
(Ecology and Conservation Biology 
Laboratory) 

ĶŅĵĺŇĝŅŒľĴƞĪňŗŏĬƟĬĭŌĶĦŅĔŅĶ
ėĺŅĴĶŌƟŒĬĪƟŀĚĩŇŗĬ 

  ıńĬīŋĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňħňŏŀŖĬŏŀȮ&2.10401' 
(Genetics and DNA Technology) 

ĶŅĵĺŇĝŅŒľĴƞ 

  ĔŅĶĽĶƟŅĚĽĶĶėƢŐĸŃıńĥĬŅĬĺńĨĔĶĶĴĪŅĚĝňĺĳŅı 
(4034705)  
(Creativity and Development in Biological 
Innovation) 

ĶŅĵĺŇĝŅŒľĴƞĪňŗŏĬƟĬĭŌĶĦŅĔŅĶ
ėĺŅĴĶŌƟŒĬĪƟŀĚĩŇŗĬ 

  ŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı (4031601) 
&Instrument in Biological Science' 

ĶŅĵĺŇĝŅŒľĴƞȮŐĸŃĭŌĶĦŅĔŅĶ
ĶŅĵĺŇĝŅ 
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ĶŅĵĔŅĶ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮĮƖȮ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮĮƖȮ2564 ľĴŅĵŏľĨŋ 
4,3 ĶŅĵĺŇĝŅĪňŗŏıŇŗĴȮ&Ĩƞŀ' 
ȮȮȮȮ2,3,/ȮĺŇĝŅŏŀĔĭńĚėńĭ 

 ĽńĴĴĬŅĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮ&4031702' 
(Seminar in Biological Science) 

ĶŅĵĺŇĝŅŒľĴƞ 

  İƗĔĮĢŇĭńĨŇĚŅĬĳŅėĽĬŅĴĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮȮȮȮ
&4031801' 
(Fieldwork in Biological Science) 

ĶŅĵĺŇĝŅŒľĴƞ 

ȮȮȮȮ2,3,0ȮĺŇĝŅŏŀĔŏĸŊŀĔ 
           ĔĸŋƞĴĺŇĝŅĝňĺĺŇĪĵŅ 

 ıŊĝĽĴŋĬœıĶŐĸŃįĸŇĨĳńĦĤƢȮ&2.10/.0' 
&Herb and Products' 

ĶŅĵĺŇĝŅŒľĴƞ 

  ıŊĝŏĻĶļģĔŇěȮ&2.10/.1' 
&Economic Plant' 

ĶŅĵĺŇĝŅŒľĴƞ 

  ıŊĝĺĚĻƢĕŇĚŐĸŃĔŅĶŒĝƟĮĶŃőĵĝĬƢȮ&2.11/.4' 
&Zingiberaceae and Utilization' 

ĶŅĵĺŇĝŅŒľĴƞ 

  ĕƟŅĺŐĸŃįĸŇĨĳńĦĤƢěŅĔĕƟŅĺ (2.11105) 
&Rice and Rice Products' 

ĶŅĵĺŇĝŅŒľĴƞĪňŗŏĬƟĬĭŌĶĦŅĔŅĶ
ėĺŅĴĶŌƟŒĬĪƟŀĚĩŇŗĬ 

  ŐĴĸĚĪňŗŏĮƦĬĮĶŃőĵĝĬƢŒĬīĶĶĴĝŅĨŇȮ&2.13202' 
&Natural of Beneficial Insect' 

ĶŅĵĺŇĝŅŒľĴƞ 

  ĴŀĸĸńĽĔƢĪňŗŏĮƦĬĮĶŃőĵĝĬƢŒĬīĶĶĴĝŅĨŇȮ&2.13203' 
&Natural of Beneficial Mollusk' 

ĶŅĵĺŇĝŅŒľĴƞ 

  ėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıĕŀĚĽńĨĺƢȮ&2.13303' 
&Biodiversity of Animals' 
 

ĶŅĵĺŇĝŅŒľĴƞ 
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ĶŅĵĔŅĶ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮĮƖȮ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮĮƖȮ2564 ľĴŅĵŏľĨŋ 
4,3 ĶŅĵĺŇĝŅĪňŗŏıŇŗĴȮ&Ĩƞŀ'ȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮ2,3,0ȮĺŇĝŅŏŀĔŏĸŊŀĔ 

 ıńĬīŋĻŅĽĨĶƢĔńĭĽńĚėĴ &4033402' 
&Genetic and Society' 

ĶŅĵĺŇĝŅŒľĴƞ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮĔĸŋƞĴĺŇĝŅĝňĺĺŇĪĵŅ  ŀĬŋĔĶĴĺŇīŅĬŏĝŇĚőĴŏĸĔŋĸŏĭŊŘŀĚĨƟĬ &4033404' 
&Elementary Molecular Systematics' 

ĶŅĵĺŇĝŅŒľĴƞ 

 
 
 

 ĔŅĶĺŅħĳŅıŐĸŃĔŅĶĩƞŅĵĳŅıĪŅĚĺŇĪĵŅĻŅĽĨĶƢ
ĝňĺĳŅı (2.11602) 
&Drawing and Photography in Biological 
Science' 

ĶŅĵĺŇĝŅŒľĴƞ 

 
 

 ŏĪėĬŇėĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮ&4033603' 
(Technique in Biological Science) 

ĶŅĵĺŇĝŅŒľĴƞȮ 

  ŏĪėĬŇėŏĬŊŘŀŏĵŊŗŀĽńĨĺƢŐĸŃĔŅĶĪŜŅĽœĸħƢĩŅĺĶȮ 
&4033604' ȮȮȮȮ        ȮȮȮȮȮȮȮȮȮȮȮȮ 
(Animal Histology Technique and Permanent 
Slide) 

ĶŅĵĺŇĝŅŒľĴƞ 

ȮȮȮȮȮȮȮȮȮȮȮĔĸŋƞĴĺŇĝŅěŋĸĝňĺĺŇĪĵŅ 
ŐĸŃŏĪėőĬőĸĵňĝňĺĳŅı 

 ěŋĸŇĬĪĶňĵƢŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ (4032503) 
(Microorganisms in Daily Life) 

ĶŅĵĺŇĝŅŒľĴƞ 

  ŏľŖħŐĸŃįĸŇĨĳńĦĤƢěŅĔŏľŖħȮ&40305.2' 
(Mushroom and Mushroom Products) 

ĶŅĵĺŇĝŅŒľĴƞ 

  ŏĪėőĬőĸĵňĝňĺĳŅıĔńĭĝňĺŇĨĮĶŃěŜŅĺńĬ &40305.4' 
(Biotechnology in Daily Life) 

ĶŅĵĺŇĝŅŒľĴƞ 
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4,3 ĶŅĵĺŇĝŅĪňŗŏıŇŗĴȮ&Ĩƞŀ'ȮȮȮ 
ȮȮȮȮȮ2,3,0ȮĺŇĝŅŏŀĔŏĸŊŀĔ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮĔĸŋƞĴĺŇĝŅěŋĸĝňĺĺŇĪĵŅ 

 ěŋĸĝňĺĺŇĪĵŅĬŘŜŅĬĴŐĸŃįĸŇĨĳńĦĤƢĬĴ 
&2.11507' 
&Dairy and Dairy Products Microbiology' 

ĶŅĵĺŇĝŅŒľĴƞȮ 

ŐĸŃŏĪėőĬőĸĵňĝňĺĳŅı  ěŋĸĝňĺĺŇĪĵŅĽŋĕŅĳŇĭŅĸŀŅľŅĶ Ȯ&2.11507' 
&Food Sanitation Microbiology' 

ĶŅĵĺŇĝŅŒľĴƞ 

  ěŋĸĝňĺĺŇĪĵŅŏėĶŊŗŀĚĽŜŅŀŅĚ (40335/.'  ȮȮȮȮȮ 
&Cosmetic Microbiology' 

 

  ŏĪėőĬőĸĵňĝňĺĳŅıĔńĭŀŅľŅĶŏıŊŗŀĽŋĕĳŅı
&40315/0' 
(Biotechnology in Functional Food) 

ĶŅĵĺŇĝŅŒľĴƞ 

  ĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀœĴƟħŀĔœĴƟĮĶŃħńĭ 
&2.13512' 
(Tissue Culture of Ornamental Plant) 

ĶŅĵĺŇĝŅŒľĴƞ 

  ŏĪėőĬőĸĵňĝňĺĳŅıĔńĭĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔ
ĪĶńıĵŅĔĶĝňĺĳŅıȮ&40315/3' 
(Biotechnology in Utilization of Biological 
Resource) 

ĶŅĵĺŇĝŅŒľĴƞ 

  ŏĪėőĬőĸĵňĝňĺĳŅıĔńĭĔŅĶĨĶĺěĺŇŏėĶŅŃľƢőĶėŒĬ
ĮƤěěŋĭńĬȮ&40315/4' 
(Biotechnology in Diagnosis) 

ĶŅĵĺŇĝŅŒľĴƞ 



 
 

 

1
1
1 

ĶŅĵĔŅĶ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮĮƖȮ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮĮƖȮ2564 ľĴŅĵŏľĨŋ 
4,4 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔ  
     4.4.1 ĺŇĝŅŐĔĬ 

ĲƕĽŇĔĽƢĪńŗĺœĮȮ(2.//../)  
(General Physics) 

 ĮĶńĭĶŅĵĺŇĝŅħńĚĔĸƞŅĺŒľƟ
ŏľĴŅŃĽĴĽŀħėĸƟŀĚĔńĭĵŋėĽĴńĵ 

 ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢĪńŗĺœĮȮ(2.//..0)  
(General Physics Laboratory) 

 ŐĸŃĽĩŅĬĔŅĶĦƢĮƤěěŋĭńĬ 

 ŐėĸėŌĸńĽȮ/Ȯ&4091001' 
(Calculus 1) 

  

 ŐėĸėŌĸńĽȮ2Ȯ&4091002' 
(Calculus 2) 

  

     4.4.2 ĺŇĝŅŏŀĔĭńĚėńĭ ĔŅĵĺŇĳŅėĻŅĽĨĶƢŐĸŃĽĶňĶĺŇĪĵŅĕŀĚĽńĨĺƢȮ
&4031202' 
&Animal Anatomy and Physiology' 

 ĮĶńĭĶŅĵĺŇĝŅħńĚĔĸƞŅĺŒľƟ
ŏľĴŅŃĽĴĽŀħėĸƟŀĚĔńĭĵŋėĽĴńĵ
ŐĸŃĽĩŅĬĔŅĶĦƢĮƤěěŋĭńĬ 

 ĬŇŏĺĻĺŇĪĵŅ &4031301' 
&Ecology' 

  

 ĮĢŇĭńĨŇĔŅĶĬŇŏĺĻĺŇĪĵŅ &4031302' 
&Ecology Laboratory' 

  

 ĝňĺĺŇĪĵŅĕŀĚŏĞĸĸƢȮ&4031402' 
&Cell Biology' 

  

 ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅĕŀĚŏĞĸĸƢȮ&4031403' 
&Cell Biology Laboratory' 
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4,4 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔ &Ĩƞŀ' 
     4.4.2 ĺŇĝŅŏŀĔĭńĚėńĭ 

ıńĬīŋĻŅĽĨĶƢȮ (4031404)Ȯ 
&Genetics' 

 ĮĶńĭĶŅĵĺŇĝŅħńĚĔĸƞŅĺŒľƟ
ŏľĴŅŃĽĴĽŀħėĸƟŀĚĔńĭĵŋėĽĴńĵ 

 ĮĢŇĭńĨŇĔŅĶıńĬīŋĻŅĽĨĶƢ (4031405) 
&Genetics Laboratory' 

 ŐĸŃĽĩŅĬĔŅĶĦƢĮƤěěŋĭńĬ 

 ĳŅļŅŀńĚĔķļĽŜŅľĶńĭĝňĺĺŇĪĵŅȮ/ &4032004' 
&English for Biology 1' 

  

 ĳŅļŅŀńĚĔķļĽŜŅľĶńĭĝňĺĺŇĪĵŅȮ2 &4032005' 
&English for Biology 2' 

  

 ĔŅĵĺŇĳŅėĻŅĽĨĶƢŐĸŃĽĶňĶĺŇĪĵŅĕŀĚıŊĝ (4032102) 
&Plant Anatomy and Physiology' 

  

 ŀĬŋĔĶĴĺŇīŅĬĕŀĚĽŇŗĚĴňĝňĺŇĨȮ&2.11..5' 
&Taxonomy of Living Things' 

  

 ėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıĕŀĚĽŇŗĚĴňĝňĺŇĨȮ&4033008' 
&Biodiversity of Living Things' 

  

 ĺŇĺńĥĬŅĔŅĶȮ&4033414' 
&Evolution' 

  

 ĽńĴĴĬŅĪŅĚĝňĺĺŇĪĵŅȮ/ &4033801' 
&Seminar in Biology 1' 

  

 ĽńĴĴĬŅĪŅĚĝňĺĺŇĪĵŅȮ2 &4033802' 
&Seminar in Biology 2' 
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Ȯ4,4 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔ &Ĩƞŀ' 
ȮȮȮȮȮȮ2,2,3ȮĺŇĝŅŏŀĔŏĸŊŀĔ 

ıńĬīŋĻŅĽĨĶƢŐĸŃĺŇĺńĥĬŅĔŅĶ &4031401' 
&Genetic and Evolution' 

 - ĮĶńĭĶŅĵĺŇĝŅħńĚĔĸƞŅĺŒľƟ
ŏľĴŅŃĽĴĽŀħėĸƟŀĚĔńĭĵŋėĽĴńĵ 

 ĔňĢĺŇĪĵŅ &4033206' 
&Entomology' 

 
ŐĸŃĽĩŅĬĔŅĶĦƢĮƤěěŋĭńĬ 
-ȮĮĶńĭĶŅĵĺŇĝŅħńĚĔĸƞŅĺœĴƞĴňĔŅĶ 

 ĽńĚĕĺŇĪĵŅ &4033207' 
&Malacology' 

 ŏĮƕħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ
ľĸńĔĽŌĨĶŏĔƞŅ 

 ĺŇĪĵŅĽńĨĺƢŏĸňŘĵĚĸŌĔħƟĺĵĬŘŜŅĬĴ (4033208)  
&Mammalogy' 

  

 ěŋĸĝňĺĺŇĪĵŅ &4031501' 
&Microbiology' 

  

 ľĸńĔĔŅĶŐĮĶĶŌĮŐĸŃĔŅĶĩĬŀĴŀŅľŅĶ &4031602' 
&Principles of Food Processing and Preservation' 

  

 ĽŅľĶƞŅĵĺŇĪĵŅȮ&4031701' 
&Phycology' 

  

 ĮĶĽŇĨĺŇĪĵŅȮ&4031702' 
&Parasitology' 

  

 ıŊĝŐĸŃŀŅľŅĶĪƟŀĚĩŇŗĬȮ&4032103' 
&Plants and Local Foods' 

  

 ĽńĨĺƢœĴƞĴňĔĶŃħŌĔĽńĬľĸńĚȮ&4032203' 
&Invertebrate Zoology' 

  



 
 

 

1
1
4 

ĶŅĵĔŅĶ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮĮƖȮ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮĮƖȮ2564 ľĴŅĵŏľĨŋ 
4,4 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔ &Ĩƞŀ' 
ȮȮȮȮȮȮ2,2,3ȮĺŇĝŅŏŀĔŏĸŊŀĔ 

ĽńĨĺƢĴňĔĶŃħŌĔĽńĬľĸńĚȮ&4032204' 
&Vertebrate Zoology' 

 -ȮĮĶńĭĶŅĵĺŇĝŅħńĚĔĸƞŅĺŒľƟ
ŏľĴŅŃĽĴĽŀħėĸƟŀĚĔńĭĵŋėĽĴńĵ 

 ĮƤĔļňĺŇĪĵŅȮ&4032205' 
&Ornithology' 

 ŐĸŃĽĩŅĬĔŅĶĦƢĮƤěěŋĭńĬ 
-ȮĮĶńĭĶŅĵĺŇĝŅħńĚĔĸƞŅĺœĴƞĴňĔŅĶ 

 ĬŇŏĺĻĺŇĪĵŅĮƙŅœĴƟȮ&4032304' 
&Forest Ecology' 

 ŏĮƕħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ
ľĸńĔĽŌĨĶŏĔƞŅ 

 ıńĬīŋĻŅĽĨĶƢĽńĨĺƢȮ&4032408' 
&Animal Genetics' 

  

 ıńĬīŋĻŅĽĨĶƢěŋĸŇĬĪĶňĵƢȮ&4032504' 
&Microbial Genetics' 

  

 ěŋĸĝňĺĺŇĪĵŅĪŅĚĔŅĶŏĔļĨĶ &4032505' 
&Agricultural Microbiology' 

  

 ŏĪėőĬőĸĵňĝňĺĳŅıĕŀĚěŋĸŇĬĪĶňĵƢ (4032603) 
&Microbial Biotechnology' 

  

 ĝňĺĬŇŏĺĻŐĸŃĔŅĶĪƞŀĚŏĪňŗĵĺ &4033010' 
&Biome and Tourism' 

  

 ĝňĺĺŇĪĵŅĔŅĶŏěĶŇĠ &4033011' 
&Developmental Biology' 

  

 ŏĬŊŘŀŏĵŊŗŀĺŇĪĵŅȮ&4033012' 
&Histology' 
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4,4 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔ &Ĩƞŀ' 
ȮȮȮȮȮȮ2,2,3ȮĺŇĝŅŏŀĔŏĸŊŀĔ 

ĔŅĶĽŜŅĶĺěŐĸŃŏĔŖĭĶĺĭĶĺĴıńĬīŋƢıŊĝŒĬĪƟŀĚĩŇŗĬȮ
&4033106' 
&Survey and Collection of Local Plants' 

 -ȮĮĶńĭĶŅĵĺŇĝŅħńĚĔĸƞŅĺŒľƟ
ŏľĴŅŃĽĴĽŀħėĸƟŀĚĔńĭĵŋėĽĴńĵ 
ŐĸŃĽĩŅĬĔŅĶĦƢĮƤěěŋĭńĬ 

 ĔŅĶĽŜŅĶĺěŐĸŃŏĔŖĭĶĺĭĶĺĴıńĬīŋƢĽńĨĺƢŒĬĪƟŀĚĩŇŗĬ  
&4033209' 
&Survey and Collection of Local Animals' 

 -ȮĮĶńĭĶŅĵĺŇĝŅħńĚĔĸƞŅĺœĴƞĴňĔŅĶ 
ŏĮƕħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ
ľĸńĔĽŌĨĶŏĔƞŅ 

 ĴňĬĺŇĪĵŅ &4033210' 
&Ichthyology' 

  

 ĔŅĶĽĨƠŅĲĽńĨĺƢ &4033212' 
&Animals Stuffing' 

  

 ŐĴĸĚŏĭŊŘŀĚĨƟĬȮ&4033213' 
&Basic of Insects' 

  

 ĝňĺĺŇĪĵŅŐľĸƞĚĬŘŜŅěŊħ &4033305' 
&Freshwater Biology' 

  

 ĴĸıŇļĽŇŗĚŐĺħĸƟŀĴȮ&4033306' 
&Environmental Pollution' 

  

 ıńĬīŋĻŅĽĨĶƢĮĶŃĝŅĔĶȮ&4033409' 
&Population Genetics' 

  

 ıńĬīŋĻŅĽĨĶƢőĴŏĸĔŋĸȮ&4033410' 
&Molecular Genetics' 
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4,4 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔ &Ĩƞŀ' 
ȮȮȮȮȮȮ2,2,3ȮĺŇĝŅŏŀĔŏĸŊŀĔ 

ĝňĺĺŇĪĵŅĕŀĚŏľŖħ (4033509)   
&Biology of Mushroom' 

 -ȮĮĶńĭĶŅĵĺŇĝŅħńĚĔĸƞŅĺŒľƟ
ŏľĴŅŃĽĴĽŀħėĸƟŀĚĔńĭĵŋėĽĴńĵ 

 ěŋĸĝňĺĺŇĪĵŅĪŅĚĔŅĶŐıĪĵƢ &4033510' 
&Medical Microbiology' 

 ŐĸŃĽĩŅĬĔŅĶĦƢĮƤěěŋĭńĬ 
-ȮĮĶńĭĶŅĵĺŇĝŅħńĚĔĸƞŅĺœĴƞĴňĔŅĶ 

ȮȮȮȮȮȮ ĶŅĺŇĪĵŅȮ&4033511' 
&Mycology' 

 ŏĮƕħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ
ľĸńĔĽŌĨĶŏĔƞŅ 

 ŐĭėĪňŏĶňĵĺŇĪĵŅȮ&4033512' 
&Bacteriology' 

  

 įĸŇĨĳńĦĤƢěŅĔěŋĸŇĬĪĶňĵƢŏıŊŗŀĽŋĕĳŅı &4033513' 
&Microbial products for health' 

  

 ŏĪėőĬőĸĵňĔŅĶĽƞĚĩƞŅĵĵňĬĽŌƞıŊĝ (4033604) 
&Gene Transfer Technology in Plant'Ȯ 

  

 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ĳŅėįĬĺĔȮė 
ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ, 2557 ŐĸŃȮ

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ, 2542 
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ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0337ȮŐĸŃľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0342 
Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-

ŏĮĸňŗĵĬŐĮĸĚ 
 ĺŇĝŅŐĔĬ   
1  2.//..2   ĲƕĽŇĔĽƢıŊŘĬģŅĬ                                        3(2-2-5)  

               (Fundamental Physics) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŃĭĭľĬƞĺĵȮŏĺėŏĨŀĶƢȮĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĺńĨĩŋȮŐĶĚŐĸŃĔġ
ĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĬŇĺĨńĬȮĚŅĬȮĔŜŅĸńĚȮıĸńĚĚŅĬȮőĴŏĴĬĨńĴȮŏėĶŊŗŀĚĔĸŀĵƞŅĚ
ĚƞŅĵȮėĺŅĴľĬŅŐĬƞĬȮľĸńĔĕŀĚŀŅĶƢėňŏĴŏħĽȮėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬŏĔňŗĵĺĔńĭėĺŅĴ
ĶƟŀĬȮœĲĲƚŅȮŐĴƞŏľĸŖĔœĲĲƚŅȮĔńĴĴńĬĨĳŅıĶńĚĽňȮŐĸŃĮĢŇĭńĨŇĔŅĶĽŀħėĸƟŀĚĔńĭ
ŏĬŊŘŀľŅĪķļġň 
      Slgr*Ȯtcarmp*ȮdmpacȮ_lbȮLcurmlŲqȮj_uqȮmdȮkmrgml*Ȯ
energy, momentum, simple machines, densities, Archimedes 
principle; introduction to electricity and heat; radio activity 
and practical experiment relevant with cortical contents 

ĮĶńĭĶŅĵĺŇĝŅ
ěŅĔŏĶňĵĬĲƕĽŇĔĽƢ
ĪńŗĺœĮŐĸŃ
ĮĢŇĭńĨŇĔŅĶ
ĲƕĽŇĔĽƢĪńŗĺœĮȮ
ŏıŊŗŀŒľƟĴňŏĬŊŘŀľŅȮ
ĽŀħėĸƟŀĚĔńĭ
ĔŅĶŏĶňĵĬĔŅĶ
Ľ ŀ Ĭ ħƟ ŅĬ
ĺŇĪĵŅĻŅĽĨĶƢ
ĝňĺĳŅı 

0 4021103   ŏėĴňĪńŗĺœĮȮ1ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3&3-0-6' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮGeneral Chemistry 1'Ȯ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
               ĽŅĶŐĸŃĔŅĶěŜŅŐĬĔĽŅĶȮőėĶĚĽĶƟŅĚŀŃĨŀĴȮĮĶŇĴŅĦĽŅĶĽńĴıńĬīƢȮ
ıńĬīŃŏėĴňȮĽĴĭńĨŇĕŀĚīŅĨŋȮŏĶĲıĶňŏĞĬŏĨĪňıŐĸŃĪĶŅĬĞŇĝńĬȮĔƠŅĞȮĕŀĚŏľĸĺȮ
ĽŅĶĸŃĸŅĵȮĕŀĚŐĕŖĚȮĔŅĶŒĝƟŀŋĮĔĶĦƢıŊŘĬģŅĬĪŅĚŏėĴňȮėĺŅĴĮĸŀħĳńĵŒĬ
ľƟŀĚĮĢŇĭńĨŇĔŅĶ 

4021001   ŏėĴňĪńŗĺœĮȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1(3-0-6) 
               (General Chemistry 1) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŅĶŐĸŃĔŅĶěŜŅŐĬĔĽŅĶȮőėĶĚĽĶƟŅĚŀŃĨŀĴȮĮĶŇĴŅĦĽŅĶĽńĴıńĬīƢȮ
ıńĬīŃŏėĴňȮĽĴĭńĨŇĕŀĚīŅĨŋȮŏĶĲıĶňŏĞĬŏĨĪňıȮŐĸŃĪĶŅĬĞŇĝńŗĬȮĕŀĚŏľĸĺȮ
ĽŅĶĸŃĸŅĵȮĕŀĚŐĕŖĚȮĔŅĶŒĝƟŀŋĮĔĶĦƢıŊŘĬģŅĬĪŅĚŏėĴňȮėĺŅĴĮĸŀħĳńĵŒĬ
ľƟŀĚĮĢŇĭńĨŇĔŅĶ 
 

ĮĶńĭĶľńĽĺŇĝŅ 
 



 
 

 

1
1
9 

Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

              Matter and classification, atomic structure, 
stoichiometry, properties of representative and transition 
elements, gas, liquid, solution and solid,Ȯusing basic equipment 
for chemistry, safety in laboratory chemistry 

               Matter and classification, atomic structure, 
stoichiometry properties of representative and transition 
elements, gas, liquid, solid, using basic equipment for 
chemistry and safety in chemistry laboratory 

3 4021104ȮȮȮĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ/               1&0-2-1'Ȯ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&General Chemistry Laboratory 1'Ȯ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŏėĴňĪńŗĺœĮȮ1  ȮȮȮȮ 
      Practical experiment relevant to General Chemistry 1 

4021002ȮȮȮĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/(0-2-1) 
               (General Chemistry Laboratory 1) 
               ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŏėĴňĪńŗĺœĮȮ/ 
               Practical experiment relevant to General 
Chemistry 1 subject 

ĮĶńĭĶľńĽĺŇĝŅ 
 

4 4021105ȮȮȮŏėĴňĪńŗĺœĮȮ2                3&2-2-5'Ȯ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&General Chemistry 2'Ȯ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ:Ȯ2.0//.1ȮŏėĴňĪńŗĺœĮȮ/ȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮ ȮȮȮȮȮŏĪŀĶƢőĴœħĬŅĴŇĔĽƢȮěĸĬıĸĻŅĽĨĶƢȮĽĴħŋĸŏėĴňȮĔĶħȮ-ȮŏĭĽȮ
ŏėĴňœĲĲƚŅȮŏėĴňĬŇĺŏėĸňĵĶƢ ŏėĴňŀŇĬĪĶňĵƢȮŐĸŃĽŅĶĝňĺőĴŏĸĔŋĸȮŏėĴňĽŇŗĚŐĺħĸƟŀĴȮ
ŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĪķļġň 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮThermodynamic, kinetic, chemical equilibium, acid-
base, electrochemistry, nuclear chemistry, organic chemistry and 
biomolecule, environment chemistry and experiment relavent 
to theory 

4021003 ȮȮŏėĴňĪńŗĺœĮȮ2                                           3(2-2-5) 
               (General Chemistry 2) 
     ȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: 4021001 ŏėĴňĪńŗĺœĮȮ1 
               ŏĪŀĶƢőĴœħĬŅĴŇĔĽƢȮěĸĬıĸĻŅĽĨĶƢȮĽĴħŋĸŏėĴňȮĔĶħ-ŏĭĽȮ
ŏėĴňœĲĲƚŅȮŏėĴňĬŇĺŏėĸňĵĶƢȮŏėĴňŀŇĬĪĶňĵƢȮŐĸŃĽŅĶĝňĺőĴŏĸĔŋĸȮŏėĴňĽŇŗĚŐĺħĸƟŀĴȮ
ŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĪķļġň 
               Thermodynamic, kinetic, chemical equilibrium, acid-
base electrochemistry, nuclear chemistry, organic chemistry and 
biomolecule, environmental chemistry and practical 
experiment relevant with cortical contents 

ĮĶńĭĶľńĽĺŇĝŅ 
 



 
 

 

1
2
0 

Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

5 4031002ȮȮȮľĸńĔĝňĺĺŇĪĵŅȮ/    Ȯ1&3-0-6' 
 ȮȮȮȮ&Principle Biology 1' 
 ȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔĶŃĭĺĬĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮĔŜŅŏĬŇħőĸĔŐĸŃĽŇŗĚĴňĝňĺŇĨȮĽĴĭńĨŇ
ŐĸŃĽŅĶŏėĴňĕŀĚĽŇŗĚĴňĝňĺŇĨȮŏĞĸĸƢŐĸŃĔŅĶŐĭƞĚŏĞĸĸƢȮıńĬīŋĻŅĽĨĶƢŐĸŃ
ĺŇĺńĥĬŅĔŅĶȮėĺŅĴľĸŅĔľĸŅĵŐĸŃŀĬŋĔĶĴĺŇīŅĬĕŀĚĽŇŗĚĴňĝňĺŇĨȮőėĶĚĽĶƟŅĚŐĸŃ
ľĬƟŅĪňŗĕŀĚıŊĝŐĸŃĽńĨĺƢȮĬŇŏĺĻĺŇĪĵŅ 
     Scientific method, Origin of Earth, Origin of Life and 
Evolution, Chemical Compound of Living Organism, Cell and 
Cell Division, Genetic and Evolution, Diversity and Taxonomy, 
Plant and Animal form and functions, Ecology,Ȯ 

4031001ȮȮȮĝňĺĺŇĪĵŅĪńŗĺœĮȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1(3-0-6) 
               (General Biology 1) 
 ȮȮȮȮĔĶŃĭĺĬĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮĔŜŅŏĬŇħőĸĔŐĸŃĽŇŗĚĴňĝňĺŇĨȮ
ĽĴĭńĨŇŐĸŃĽŅĶŏėĴňĕŀĚĽŇŗĚĴňĝňĺŇĨȮŏĞĸĸƢŐĸŃĔŅĶŐĭƞĚŏĞĸĸƢȮıńĬīŋĻŅĽĨĶƢŐĸŃ
ĺŇĺńĥĬŅĔŅĶȮėĺŅĴľĸŅĔľĸŅĵŐĸŃŀĬŋĔĶĴĺŇīŅĬĕŀĚĽŇŗĚĴňĝňĺŇĨȮőėĶĚĽĶƟŅĚ
ŐĸŃľĬƟŅĪňŗĕŀĚıŊĝŐĸŃĽńĨĺƢȮĬŇŏĺĻĺŇĪĵŅ 
               Scientific method, origin of earth and living 
organism, chemical compound of living organism, cell and 
cell division, genetic and evolution, diversity and taxonomy 
of living organism, plant and animal forms and functions, 
ecology 

ĮĶńĭĶľńĽĺŇĝŅ 
ĮĶńĭĝŊŗŀĺŇĝŅ 
ŏıŊŗ ŀėĺŅĴ
ŏľĴŅŃĽĴŒĬ
ĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬŐĸŃĨŅĴ
ŏĬŊŘŀľŅĕŀĚ
ĶŅĵĺŇĝŅĪňŗĴňĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚ 
 

6 4031003ȮȮȮĮĢŇĭńĨŇĔŅĶľĸńĔĝňĺĺŇĪĵŅȮ1     1&0-2-1' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Principle Biology Laboratory 1'Ȯ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔŅĶĪħĸŀĚĮĢŇĭńĨŇĔŅĶŒľƟĽŀħėĸƟŀĚĔńĭĶŅĵĺŇĝŅľĸńĔĝňĺĺŇĪĵŅȮ1 
                 Experiment relevant toȮPrinciple Biology 1 subject 

 

4031002  ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅĪńŗĺœĮȮ/                          1(0-2-1) 
              (General Biology Laboratory 1) 
              ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĝňĺĺŇĪĵŅĪńŗĺœĮȮ/ 
              Practical experiment relevant to General Biology 1 
subject 
 

ĮĶńĭĶľńĽĺŇĝŅ 
ĮĶńĭĝŊŗŀĺŇĝŅȮ 
ŏıŊŗ ŀėĺŅĴ
ŏľĴŅŃĽĴŒĬ
ĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬŐĸŃĨŅĴ
ŏĬŊŘŀľŅĕŀĚ
ĶŅĵĺŇĝŅĪňŗĴňĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚ 



 
 

 

1
2
1 

Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

7 4031004ȮȮȮľĸńĔĝňĺĺŇĪĵŅȮ0Ȯ     3&2-2-5' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Principle Biology 0'Ȯ 
              ȮĪķļġňĪŅĚĺŇĺńĥĬŅĔŅĶȮĔĶŃĭĺĬĔŅĶŏĴŐĪĭŀĸŇĞŉĴȮĔŅĶĽŊĭıńĬīŋƢ
ŐĸŃĔŅĶŏěĶŇĠȮĔŅĶĽńĚŏėĶŅŃľƢŐĽĚŐĸŃĔĶŃĭĺĬĔŅĶľŅĵŒěĕŀĚıŊĝȮĶŃĭĭ
ĨƞŅĚŕȮŒĬĶƞŅĚĔŅĵĽńĨĺƢ 
             Theory of evolution, Metabolism, Reproduction and 
Development, Photosynthesis and Respiration of Plant, Organ 
System in Animals and Laboratory 

4031003ȮȮȮĝňĺĺŇĪĵŅĪńŗĺœĮȮ2                                     3(2-2-5) 
               (General Biology 2) 
               ĪķļġňĪŅĚĺŇĺńĥĬŅĔŅĶȮĔĶŃĭĺĬĔŅĶŏĴŐĪĭŀĸŇĞŉĴȮĔŅĶ
ĽŊĭıńĬīŋƢŐĸŃĔŅĶŏěĶŇĠȮĔŅĶĽńĚŏėĶŅŃľƢħƟĺĵŐĽĚŐĸŃĔĶŃĭĺĬĔŅĶľŅĵŒě
ĕŀĚıŊĝȮĶŃĭĭĨƞŅĚŕȮŒĬĶƞŅĚĔŅĵĽńĨĺƢȮŐĸŃĮĢŇĭńĨŇĔŅĶĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅ
ĪķļġňȮ 
              Theory of evolution, metabolism, reproduction 
and development, photosynthesis and respiration of plant, 
organ system in animals and practical experiment relevant 
with cortical contents 

ĮĶńĭĶľńĽĺŇĝŅ 
ĮĶńĭĝŊŗŀĺŇĝŅ 
ĮĶńĭėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ ŏıŊŗŀ
ėĺŅĴĪńĬĽĴńĵ
ŐĸŃĽŀħėĸƟŀĚ
ĔńĭĽĩŅĬĔŅĶĦƢ
ŒĬĔŅĶıńĥĬŅ
ŀĚėƢėĺŅĴĶŌƟħƟŅĬ
ĺŇĪĵŅĻŅĽĨĶƢ
ĝňĺĳŅı 

8  4091002ȮȮȮėĦŇĨĻŅĽĨĶƢĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1(3-0-6) 
               (Mathematics for Science) 
 ȮȮȮȮŏĞĨŐĸŃĲƤĚĔƢĝńĬȮĶŃĭĭěŜŅĬĺĬěĶŇĚȮĸŜŅħńĭŐĸŃŀĬŋĔĶĴĕŀĚ
ěŜŅĬĺĬěĶŇĚȮĸŇĴŇĨŐĸŃėĺŅĴĨƞŀŏĬŊŗŀĚĕŀĚĲƤĚĔƢĝńĬȮŀĬŋıńĬīƢĕŀĚĲƤĚĔƢĝńĬŐĸŃ
ĔŅĶĮĶŃĵŋĔĨƢ 

               Set and functionality, the real number system, 
sequences and series of real numbers, limits and continuity 
of functions, derivatives of functions and applications 
 

ĮĶńĭĶŅĵĺŇĝŅěŅĔ
ŏĶňĵĬŐėĸėŌĸńĽȮ/Ȯ
ŐĸŃȮ0ȮŏıŊŗŀŒľƟȮȮ
ĴňŏĬŊŘ ŀ ľ ŅȮȮȮȮȮȮ
ĽŀħėĸƟŀĚĔńĭ
ĔŅĶŏĶňĵĬĔŅĶ
Ľ ŀ Ĭ ħƟ ŅĬ
ĺŇĪĵŅĻŅĽĨĶƢ
ĝňĺĳŅı 



 
 

 

12
2 

Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

 ĺŇĝŅŏŀĔĭńĚėńĭ   
7 4031502ȮȮȮěŋĸĝňĺĺŇĪĵŅĪńŗĺœĮ               3(3-0-6) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&General Microbiology' 
 ȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ:ȮœĴƞĴň 

ȮȮȮȮĮĶŃĺńĨŇėĺŅĴŏĮƦĬĴŅĕŀĚěŋĸĝňĺĺŇĪĵŅȮőėĶĚĽĶƟŅĚĕŀĚŏĞĸĸƢȮ
ŀĬŋĔĶĴĺŇīŅĬȮĽńĦģŅĬĺŇĪĵŅȮĽĶňĶĺŇĪĵŅȮĔŅĶĽŊĭıńĬīŋƢŐĸŃĔŅĶŏěĶŇĠĕŀĚ
ŐĭėĪňŏĶňĵȮŏĝŊŘŀĶŅȮœĺĶńĽȮĽŅľĶƞŅĵȮŐĸŃőĮĶőĨĞńĺȮėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚ
ěŋĸŇĬĪĶňĵƢĔńĭħŇĬȮĬŘŜŅȮŀŅľŅĶŐĸŃŀŅĔŅĻȮěŋĸŇĬĪĶňĵƢĪňŗĽŜŅėńĠĪŅĚĔŅĶŏĔļĨĶȮ
ŀŅľŅĶȮŀŋĨĽŅľĔĶĶĴȮĔŅĶŐıĪĵƢȮĽŇŗĚŐĺħĸƟŀĴ 
     History of Microbiology,ȮCell Structure, Taxonomy, 
Morphology, Physiology, Reproductive and Growth of Bacteria, 
Fungi, Virus, Algae and Protozoa,ȮThe Relationship between 
Microorganism and Food, Water, Soil and Air,ȮThe Important 
Microorganisms in Agriculture, Food, Industrial, Medicine and 
Environment 
 

4031501ȮȮȮěŋĸĝňĺĺŇĪĵŅ                                           2(2-0-4)    
 ȮȮȮȮ&Microbiology' 
 ȮȮȮȮȮĮĶŃĺńĨŇėĺŅĴŏĮƦĬĴŅĕŀĚěŋĸĝňĺĺŇĪĵŅȮőėĶĚĽĶƟŅĚŐĸŃľĬƟŅĪňŗȮ
ĔŅĶĽŊĭıńĬīŋƢŐĸŃĔŅĶŏěĶŇĠȮĔŅĶěńħěŜŅŐĬĔȮŐĸŃıńĬīŋĻŅĽĨĶƢĕŀĚěŋĸŇĬĪĶňĵƢȮ
ěŋĸŇĬĪĶňĵƢĪňŗĽŜŅėńĠĪŅĚĔŅĶŏĔļĨĶȮŀŅľŅĶȮŀŋĨĽŅľĔĶĶĴȮĽŇŗĚŐĺħĸƟŀĴȮ
ĔŅĶŐıĪĵƢŐĸŃĽŅīŅĶĦĽŋĕȮįĸŇĨĳńĦĤƢěŅĔěŋĸŇĬĪĶňĵƢ 
     History of microbiology;Ȯstructure and function, 
reproduction and growth, classification and genetic of 
microorganisms;Ȯthe important of microorganisms in 
agriculture, food, industry, environment, medicine and 
sanitation, microbial products 

ĮĶńĭĶľńĽĺŇĝŅ 
ĮĶńĭĝŊŗŀĺŇĝŅ 
ĮĶńĭěŜŅĬĺĬ
ľ Ĭƞ ĺĵ ĔŇ ĨȮȮȮ
ĮĶńĭėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅŏıŊŗŀ
ėĺŅĴŏľĴŅŃĽĴ
ĕŀĚŏĬŊŘŀľŅĺŇĝŅ
Īňŗ Ĵň Ĕ Ņ Ķ
ŏĮĸňŗĵĬŐĮĸĚ 
ŐĸŃŏıŊŗŀėĺŅĴ
Īń Ĭ Ľ Ĵń ĵ
ĽŅĴŅĶĩĨƞŀ
ĵŀħŐĬĺėŇħŒĬ
ĔŅĶıńĥĬŅ
įĸŇĨĳńĦĤƢ 

/. 4031503ȮȮȮĮĢŇĭńĨŇĔŅĶěŋĸĝňĺĺŇĪĵŅĪńŗĺœĮ              1&0-2-1' 
 ȮȮȮȮ&General  Microbiology Laboratory' 
 ȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: œĴƞĴň 

4031502 ȮȮĮĢŇĭńĨŇĔŅĶěŋĸĝňĺĺŇĪĵŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/&.-0-/' 
     &Microbiology Laboratory) 
 ȮȮȮȮȮĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĪķļġň 

ĮĶńĭĶľńĽĺŇĝŅ 
ĮĶńĭĝŊŗŀĺŇĝŅ 
ĮĶńĭėŜŅŀīŇĭŅĵ



 
 

 

1
2
3 

Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

 ȮȮȮȮȮĔŅĶĪħĸŀĚĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅŒĬĶŅĵĺŇĝŅȮ4031502 ȮȮȮȮȮȮ
ěŋĸĝňĺĺŇĪĵŅĪńŗĺœĮ 
      Experiments related to The Contents in 4031502 
General Microbiology 

               Practical experiment relevant with cortical 
contents  

ĶŅĵĺŇĝŅ ŏıŊŗŀ
ėĺŅĴŏľĴŅŃĽĴ
ĕŀĚŏĬŊŘŀľŅĺŇĝŅ
Īňŗ Ĵň Ĕ Ņ Ķ
ŏĮĸňŗĵĬŐĮĸĚ 
ŐĸŃŏıŊŗŀėĺŅĴ
Īń ĬĽ Ĵń ĵ
ĽŅĴŅĶĩĨƞŀ
ĵŀħŐĬĺėŇħŒĬ
ĔŅĶıńĥĬŅ
įĸŇĨĳńĦĤƢ 

//  4032002ȮȮȮŏėĴňŀŇĬĪĶňĵƢĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮȮȮȮȮȮȮȮȮȮ0&0-.-2' 
               (Organic Chemistry for Biological Science) 
               ĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8Ȯ4021001 ŏėĴňĪńŗĺœĮȮ1 
               őėĶĚĽĶƟŅĚĕŀĚŀŃĨŀĴėŅĶƢĭŀĬȮĔŅĶŏĔŇħœŁĭĶŇœħŏĞĝńĬȮıńĬīŃ
ŒĬĽŅĶŀŇĬĪĶňĵƢȮĽŏĨŀĶŇőŀŏėĴňĕŀĚĽŅĶŀŇĬĪĶňĵƢȮľĴŌƞĲƤĚĔƢĝńĬŐĸŃĔŅĶěŜŅŐĬĔ
ĝĬŇħȮĔŅĶŏĶňĵĔĝŊŗŀȮĽĴĭńĨŇĪŅĚĔŅĵĳŅıŐĸŃŏėĴňȮĔŅĶŏĨĶňĵĴĮĢŇĔŇĶŇĵŅȮŐĸŃ
ĔĸœĔĕŀĚĽŅĶŀŇĬĪĶňĵƢȮŏĝƞĬȮĽŅĶœŁőħĶėŅĶƢĭŀĬȮĽŅĶŐŀőĶĴŅĨŇĔȮȮȮȮȮȮȮ
ŀńĸėŇĸŏŁœĸħƢȮŐŀĸĔŀŁŀĸƢȮĲƖĬŀĸȮŀňŏĪŀĶƢȮŀňıŀĔœĞħƢȮŀńĸħňœŁħƢȮėňőĨĬȮȮȮȮȮȮȮȮȮȮ
ĔĶħėŅĶƢĭŀĔĞŇĸŇĔȮŐĸŃŀĬŋıńĬīƢȮĔŅĶĮĶŃĵŋĔĨƢĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

ěńħĪŜŅĶŅĵĺŇĝŅ
ŒľĴƞŏıŊŗŀŒľƟ
ĽŀħėĸƟŀĚĔńĭ
ĔŅĶŏĶňĵĬĔŅĶ
Ľ ŀ Ĭ ħƟ ŅĬ
ĺŇĪĵŅĻŅĽĨĶƢ
ĝňĺĳŅı 



 
 

 

1
2
4 

Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

                Atomic structure of carbon,Ȯhybridization, 
chemical bonding in organic compounds, stereochemistry, 
functional groups and classification. Organic nomenclature, 
chemical and physical properties of hydrocarbons, aromatic, 
alkyl halides, alcohols, phenols, ethers, epoxides,  
aldehydes, ketones, carboxylic acids and derivatives, 
application in biological science 

/0  4032003ȮȮĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮ 1(0-2-1)ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
              (Organic Chemistry for Biological Science Laboratory) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8Ȯ4021002 ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ1 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĪėĬŇėŏĭŊŘŀĚĨƟĬŒĬĔŅĶĪŜŅŒľƟĽŅĶĭĶŇĽŋĪīŇśȮĔŅĶĽĔńħȮĔŅĶĔĸńŗĬȮĔŅĶ
ĔĶŀĚȮĔŅĶĨĔįĸŉĔȮŐĸŃőėĶĴŅőĪĶĔĶŅĲƖȮĮĢŇĭńĨŇĔŅĶŏĔňŗĵĺĔńĭȮĽŅĶĮĶŃĔŀĭ
œŁőħĶėŅĶƢĭŀĬȮĽŅĶŐŀőĶĴŅĨŇĔȮŐĸŃĮĢŇĔŇĶŇĵŅĕŀĚĽŅĶŀŇĬĪĶňĵƢĪňŗĴňľĴŌƞĲƤĚĔƢĝńĬ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮFundamental techniques for purification, extraction, 
distillation, filtration, crystallization and chromatography, 
laboratory experiments related to hydrocarbons, aromatics and 
reactions of functional group in organic compounds 

ěńħĪŜŅĶŅĵĺŇĝŅ
ŒľĴƞŏıŊŗŀŒľƟ
ĽŀħėĸƟŀĚĔńĭ
ĔŅĶŏĶňĵĬĔŅĶ
Ľ ŀ Ĭ ħƟ ŅĬ
ĺŇĪĵŅĻŅĽĨĶƢ
ĝňĺĳŅı 

/1  4032004ȮȮȮŏėĴňĺŇŏėĶŅŃľƢĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮȮȮȮ0&0-.-2' 
               (Analytical Chemistry for Biological Science) 
               ĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8Ȯ4021001 ŏėĴňĪńŗĺœĮȮ1 

ěńħĪŜŅĶŅĵĺŇĝŅ
ŒľĴƞŏıŊŗŀŒľƟ
ĽŀħėĸƟŀĚĔńĭ



 
 

 

1
2
5 

Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

               ĭĪĬŜŅĪŅĚŏėĴňĺŇŏėĶŅŃľƢȮŏėĴňĮĶŇĴŅĦĺŇŏėĶŅŃľƢȮŏĪėĬŇėĔŅĶ
œĪŏĪĶĨȮőħĵĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢĪŅĚĝňĺĳŅıĕŀĚĨńĺŀĵƞŅĚıŊĝ
ŐĸŃĨńĺŀĵƞŅĚĬŘŜŅȮĶĺĴĪńŘĚĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŏĝŇĚĽĩŇĨŇ 
               Introduction of analytical chemistry quantitative 
analytical analysis titration technique with applied for 
bioscience analytical of plant and water samples including of 
statistical data analytical analysis 

ĔŅĶŏĶňĵĬĔŅĶ
Ľ ŀ Ĭ ħƟ ŅĬ
ĺŇĪĵŅĻŅĽĨĶƢ
ĝňĺĳŅı 

/2  4032005ȮȮȮĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/&0-0-1' 
               (Analytical Chemistry for Biological Science 
               Laboratory) 
               ĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8Ȯ4021002 ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ1ȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĪķļġň 
     Practical experiment relevant with cortical 
contents 

ěńħĪŜŅĶŅĵĺŇĝŅ
ŒľĴƞŏıŊŗŀŒľƟ
ĽŀħėĸƟŀĚĔńĭ
ĔŅĶŏĶňĵĬĔŅĶ
Ľ ŀ Ĭ ħƟ ŅĬ
ĺŇĪĵŅĻŅĽĨĶƢ
ĝňĺĳŅı 

/3  4033008ȮȮȮĝňĺŏėĴňĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ0&0-0-4' 
               (Biochemistry for Biological Science) 
               ĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8Ȯ4021001 ŏėĴňĪńŗĺœĮȮ1 
                őėĶĚĽĶƟŅĚŐĸŃľĬƟŅĪňŗĕŀĚĽŅĶĝňĺőĴŏĸĔŋĸȮőĮĶĨňĬȮ
ėŅĶƢőĭœŁŏħĶĨȮĸŇıŇħȮĔĶħĬŇĺėĸňŀŇė ěĸĻŅĽĨĶƢĕŀĚŏŀĬœĞĴƢŐĸŃĝňĺıĸńĚĚŅĬȮ

ěńħĪŜŅĶŅĵĺŇĝŅ
ŒľĴƞŏıŊŗŀŒľƟ
ĽŀħėĸƟŀĚĔńĭ
ĔŅĶŏĶňĵĬĔŅĶ
Ľ ŀ Ĭ ħƟŅĬ
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Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

ĔĶŃĭĺĬĔŅĶĽĶƟŅĚŐĸŃĽĸŅĵĔĶħŀŃĴŇőĬŐĸŃĔŅĶįĸŇĨĵŌŏĶňĵȮĔĶŃĭĺĬĔŅĶ
ĽĶƟŅĚŐĸŃĽĸŅĵėŅĶƢőĭœŁŏħĶĨȮĔĶŃĭĺĬĔŅĶĽĶƟŅĚŐĸŃĽĸŅĵĸŇıŇħȮ
ĔĶŃĭĺĬĔŅĶĽĶƟŅĚŐĸŃĽĸŅĵĔĶħĬŇĺėĸňŀŇėȮĔŅĶėĺĭėŋĴĺŇĩňŒĬĔĶŃĭĺĬĔŅĶ
ĽĶƟŅĚŐĸŃĽĸŅĵĽŅĶĝňĺőĴŏĸĔŋĸȮŁŀĶƢőĴĬŐĸŃĔŅĶĪŜŅĚŅĬĕŀĚŁŀĶƢőĴĬŒĬĶŃħńĭ
őĴŏĸĔŋĸȮĔĶŃĭĺĬĔŅĶĽĶƟŅĚŐĸŃĽĸŅĵĕŀĚĬŇĺėĸňőŀœĪħƢȮĔŅĶĽńĚŏėĶŅŃľƢŐĸŃ
ĔŅĶĞƞŀĴŐĞĴħňŏŀŖĬŏŀȮĔŅĶĽńĚŏėĶŅŃľƢŀŅĶƢŏŀŖĬŏŀŐĸŃőĮĶĨňĬȮĔŅĶėĺĭėŋĴĔŅĶ
ŐĽħĚŀŀĔĕŀĚĵňĬ 
                Structures and functions of biomolecules, protein, 
carbohydrate, lipid, nucleic acid, enzymes kinetic and 
bioenergetics, amino acid metabolism and urea synthesis, 
carbohydrate metabolism, lipid metabolism, nucleic acid 
metabolism, controls of biomolecules metabolism, 
hormones and molecular hormones, nucleotides 
metabolism, DNA replication and DNA repair, RNA and 
proteins synthesis, gene expression and regulation 

ĺŇĪĵŅĻŅĽĨĶƢ
ĝňĺĳŅı 

/4  4033009   ĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮȮȮ/&0-0-1'ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ (Biochemistry for Biological Science Laboratory) 
               ĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8Ȯ4021002 ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ1 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňĪňŗŏĔňŗĵĺĔńĭĔŅĶŒĝƟĽŅĶĸŃĸŅĵėĺĭėŋĴĽĳŅı
ėĺŅĴŏĮƦĬĔĶħ-ŏĭĽȮĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀıŊŘĬģŅĬŒĬĔŅĶĺŇŏėĶŅŃľƢĽŅĶȮȮȮȮȮȮȮȮȮ

ěńħĪŜŅĶŅĵĺŇĝŅ
ŒľĴƞȮŏıŊŗŀŒľƟ
ĽŀħėĸƟŀĚĔńĭ
ĔŅĶŏĶňĵĬĔŅĶ
Ľ ŀ Ĭ ħƟ ŅĬ



 
 

 

1
2
7 

Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

ĝňĺőĴŏĸĔŋĸȮĔŅĶĻŉĔļŅėŋĦĽĴĭńĨŇĪŅĚĔŅĵĳŅıŐĸŃĪŅĚŏėĴňĕŀĚĽŅĶĝňĺ
őĴŏĸĔŋĸȮŏŀĬœĞĴƢŐĸŃĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅȮőħĵĔŅĶĪħĸŀĚěŃĽńĴıńĬīƢĔńĭ
ŏĬŊŘŀľŅŒĬĶŅĵĺŇĝŅĝňĺŏėĴňĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮAcid-base solution for biochemistry laboratory, 
basic apparatus for biomolecules analysis, physical and 
chemical properties of biomolecules, enzymes and enzyme 
kinetics, all experiment related to the content of 
biochemistry for biological science 

ĺŇĪĵŅĻŅĽĨĶƢ
ĝňĺĳŅı 

/5 4031101ȮȮȮıķĔļĻŅĽĨĶƢ  ȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1&2-2-5' 
               &Botany' 
               ĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
              ȮėĺŅĴľĴŅĵŐĸŃėĺŅĴĽŜŅėńĠĪŅĚıķĔļĻŅĽĨĶƢȮŏĞĸĸƢȮŏĬŊŘŀŏĵŊŗŀıŊĝȮ
ĽńĦģŅĬĺŇĪĵŅȮĔŅĵĺŇĳŅėĺŇĪĵŅȮĽĶňĶĺŇĪĵŅȮĔŅĶĽŊĭıńĬīŋƢŐĸŃĔŅĶŏěĶŇĠĕŀĚıŊĝȮ
ĺŇĺńĥĬŅĔŅĶĕŀĚıŊĝȮŀĬŋĔĶĴĺŇīŅĬȮĔŅĶŏĔŖĭĶĺĭĶĺĴŐĸŃĔŅĶħŌŐĸĶńĔļŅ
ĨńĺŀĵƞŅĚıŊĝȮĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔıŊĝȮĮĢŇĭńĨŇĔŅĶŐĸŃĔŅĶĻŉĔļŅĳŅėĽĬŅĴ 
               Definition and Important of Botany, Plant Cell, Plant 
Tissue, Plant Morphology, Plant Anatomy, Plant Physiology, 
Plant Growth and Reproduction, Plant Evolution and 
Classification, Plant Collection and Utilization, Experiments and 
Field Trip 

4032101ȮȮȮĝňĺĺŇĪĵŅĕŀĚıŊĝ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1&0-0-3' 
 ȮȮȮȮ&Plant Biology)  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8Ȯ2.1/../ȮĝňĺĺŇĪĵŅĪńŗĺœĮȮ/ȮŐĸŃȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ2.1/..1ȮĝňĺĺŇĪĵŅĪńŗĺœĮȮ0 
 ėĺŅĴĶŌƟĪńŗĺœĮŏĔňŗĵĺĔńĭıŊĝȮŏĞĸĸƢŐĸŃŏĬŊŘŀŏĵŊŗŀĕŀĚıŊĝȮ
ĺŇĺńĥĬŅĔŅĶŐĸŃĽńĦģŅĬĺŇĪĵŅĕŀĚıŊĝȮĔŅĵĺŇĳŅėĺŇĪĵŅŐĸŃĽĶňĶĺŇĪĵŅ ĔŅĶ
ěńħěŜŅŐĬĔıŊĝȮĔŅĶĽŊĭıńĬīŋƢŐĸŃĔŅĶŏěĶŇĠĕŀĚıŊĝȮĔŅĶĕĵŅĵıńĬīŋƢıŊĝȮȮȮȮȮ
ĔŅĶŏĔŖĭĶĺĭĶĺĴŐĸŃĔŅĶħŌŐĸĶńĔļŅĨńĺŀĵƞŅĚıĶĶĦıŊĝȮĔŅĶŒĝƟĮĶŃőĵĝĬƢ
ěŅĔıŊĝȮĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĪķļġňȮŐĸŃĔŅĶĻŉĔļŅĳŅėĽĬŅĴ 
                General principle of plant; plant cellȮand plant 
tissue; plant evolution and plant morphology; plant anatomy 
and plant physiology;Ȯplant classification; plant reproduction 

ĮĶńĭĶľńĽĺŇĝŅ  
ĮĶńĭĝŊŗŀĶŅĵĺŇĝŅ 
ĮĶńĭėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ ŏıŊŗŀ
ėĺŅĴĪńĬĽĴńĵ 
ĽŅĴŅĶĩĨƞŀ
ĵŀħŐĬĺėŇħŒĬ
ĔŅĶıńĥĬŅ
įĸŇĨĳńĦĤƢ 
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Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

and plant growth; plant propagation; plant collection and 
utilization; practical experiments relevant with cortical 
contents and field trip 

/8 4031201ȮȮȮĽńĨĺĺŇĪĵŅ                1&2-2-5' 
 ȮȮȮȮ&Zoology' 
 ȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
               ěĶĶĦĵŅĭĶĶĦĔŅĶŒĝƟĽńĨĺƢĪħĸŀĚȮĺŇĺńĥĬŅĔŅĶĕŀĚĽńĨĺƢȮŏĞĸĸƢ
ŐĸŃŏĬŊŘŀŏĵŊŗŀĕŀĚĽńĨĺƢȮĔŅĶĽŊĭıńĬīŋƢŐĸŃĔŅĶŏěĶŇĠĕŀĚĽńĨĺƢȮĔŅĶěńħľĴĺħľĴŌƞ
ŐĸŃĔŅĶěńħěŜŅŐĬĔĽńĨĺƢȮĝňĺĺŇĪĵŅĕŀĚĽńĨĺƢœĴƞĴňĔĶŃħŌĔĽńĬľĸńĚȮĝňĺĺŇĪĵŅĕŀĚ
ĽńĨĺƢĴňĔĶŃħŌĔĽńĬľĸńĚȮıķĨŇĔĶĶĴĽńĨĺƢȮĔŅĶĻŉĔļŅĬŀĔĽĩŅĬĪňŗ 
               Animal ethics, Animal Evolution, Animal Cell and 
Tissues, Animal Reproduction and Development, Classification 
of Animals, Biology of Invertebrates, Biology of Vertebrates, 
Animal Behavior and Field Trip 

4032201ȮȮȮĝňĺĺŇĪĵŅĕŀĚĽńĨĺƢ             ȮȮȮȮȮȮȮ1(2-2-5' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Animal Biology' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8Ȯ2.1/../ȮĝňĺĺŇĪĵŅĪńŗĺœĮȮ/ȮŐĸŃȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ2.1/..1ȮĝňĺĺŇĪĵŅĪńŗĺœĮȮ0 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮěĶĶĵŅĭĶĶĦĔŅĶŒĝƟĽńĨĺƢŏıŊŗŀĚŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮ
ĺŇĺńĥĬŅĔŅĶĕŀĚĽńĨĺƢȮŏĞĸĸƢŐĸŃŏĬŊŘŀŏĵŊŗŀĕŀĚĽńĨĺƢȮĔŅĶĽŊĭıńĬīŋƢŐĸŃĔŅĶ
ŏěĶŇĠĕŀĚĽńĨĺƢ ŀĬŋĔĶĴĺŇīŅĬĽńĨĺƢȮĶŃĭĭĨƞŅĚŕȮĕŀĚĽńĨĺƢȮıķĨŇĔĶĶĴĽńĨĺƢȮ
ĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔĽńĨĺƢȮĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĪķļġňȮŐĸŃ
ĔŅĶĻŉĔļŅĳŅėĽĬŅĴ 
                Ethics of animals for scientific purpose, animal 
evolution, animal cells and tissues, animal reproduction and 
development, animal taxonomy, organ system of animal, 
animal behavior, utilization of animals, practical experiment 
relevant with cortical contents and field trip 

ĮĶńĭĶľńĽĺŇĝŅ 
ĮĶńĭĝŊŗŀĶŅĵĺŇĝŅȮ
ĮĶńĭėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ ŏıŊŗŀ
ėĺŅĴĪńĬĽĴńĵ
ŐĸŃĽŀħėĸƟŀĚ
ĔńĭĽĩŅĬĔŅĶĦƢ
ĮƤěěŋĭńĬ 

 

/9  4032301   ĬŇŏĺĻĺŇĪĵŅŐĸŃĝňĺĺŇĪĵŅĔŅĶŀĬŋĶńĔļƢ        2(2-0-4) 
               (Ecology and Conservation Biology' 
               ĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8Ȯ2.1/../ȮĝňĺĺŇĪĵŅĪńŗĺœĮȮ/  

ěńħĪŜŅĶŅĵĺŇĝŅ
ŒľĴƞȮŏıŊŗŀŒľƟ
ĽŀħėĸƟŀĚĔńĭ
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Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

ȮȮȮ            ŀīŇĭŅĵľĸńĔĔŅĶŐĸŃĪķļġňŏĔňŗĵĺĔńĭĶŃĭĭĬŇŏĺĻȮœĭőŀĴȮ
ıĸńĚĚŅĬŒĬĶŃĭĭĬŇŏĺĻȮĺńĢěńĔĶĕŀĚĽŅĶȮĬŇŏĺĻĺŇĪĵŅĕŀĚĮĶŃĝŅĔĶȮĮƤěěńĵ
ěŜŅĔńħĕŀĚĽŇŗĚĴňĝňĺŇĨȮĔŅĶŐıĶƞĔĶŃěŅĵŐĸŃĔŅĶŏĮĸňŗĵĬŐĮĸĚŐĪĬĪňŗ
ıķĨŇĔĶĶĴĬŇŏĺĻȮĴĸıŇļȮĔŅĶěńħĔŅĶĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŐĸŃĽŇŗĚŐĺħĸƟŀĴȮ
ŏľŖĬėŋĦėƞŅĪĶńıĵŅĔĶŀńĬĬŜŅœĮĽŌƞĔŅĶŀĬŋĶńĔļƢŐĸŃŒĝƟĮĶŃőĵĝĬƢ 
               Explain principles and theories about ecosystems; 
biomes; ecological energy; cycle of substances; population 
ecology; limiting factors of life; distribution and change 
instead; ecological behavior; pollution; natural resource and 
environmental management; appreciating the resources that 
lead to conservation and utilization 

ĔŅĶŏĶňĵĬĔŅĶ
Ľ ŀ Ĭ ħƟ ŅĬ
ĺŇĪĵŅĻŅĽĨĶƢ
ĝňĺĳŅıȮőħĵŏĬƟĬ
ĭŌĶĦ ŅĔŅĶ
ė ĺŅĴ ĶŌƟŒĬ
ĪƟŀĚĩŇŗĬ 
 

20  4032302ȮȮȮĮĢŇĭńĨŇĔŅĶĬŇŏĺĻĺŇĪĵŅŐĸŃĝňĺĺŇĪĵŅĔŅĶŀĬŋĶńĔļƢ  1(0-2-1)
     (Ecology and Conservation Biology Laboratory' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĪķļġň 
      Practical experiment relevant with cortical contents 

ěńħĪŜŅĶŅĵĺŇĝŅ
ŒľĴƞȮŏıŊŗŀŒľƟ
ĽŀħėĸƟŀĚĔńĭ
ĔŅĶŏĶňĵĬĔŅĶ
Ľ ŀ Ĭ ħƟ ŅĬ
ĺŇĪĵŅĻŅĽĨĶƢ
ĝňĺĳŅıȮőħĵŏĬƟĬ
ĭŌĶĦŅĔŅĶėĺŅĴȮ
ĶŌƟŒĬĪƟŀĚĩŇŗĬ 



 
 

 

1
3
0 

Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

0/  4032401ȮȮȮıńĬīŋĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňħňŏŀŖĬŏŀ ȮȮȮȮȮȮȮ1&2-2-5'  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Genetics and DNA Technology' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8Ȯ2.1/../ȮĝňĺĺŇĪĵŅĪńŗĺœĮȮ/ȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔŅĶĩƞŅĵĪŀħıńĬīŋĔĶĶĴĨŅĴĔġĕŀĚŏĴĬŏħĸŐĸŃĬŀĔŏľĬŊŀ
ĔġŏĴĬŏħĸȮĴńĸĨŇŏĮƕĸŀńĸĸňĸȮőėĶĚĽĶƟŅĚěňőĬĴ őėĶőĴőĞĴȮŐĸŃĽŅĶ
ıńĬīŋĔĶĶĴȮĔŅĶŐĽħĚŀŀĔĕŀĚĵňĬȮĴŇĺŏĪĝńĬȮıńĬīŋĻŅĽĨĶƢĮĶŃĝŅĔĶȮĔŅĶ
ĽĔńħħňŏŀŖĬŏŀȮŏěĸŀŇŏĸŖĔőĪĶőĲĶňĞŇĽȮĮĢŇĔŇĶŇĵŅĸŌĔőĞƞıŀĸŇŏĴŀŏĶĽȮĔŅĶľŅ
ĸŜŅħńĭĬŇĺėĸňőŀœĪħƢȮĝňĺĽŅĶĽĬŏĪĻŏĭŊŘŀĚĨƟĬȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňħň
ŏŀŖĬŏŀȮėĺŅĴĶŌƟĪŅĚıńĬīŋĻŅĽĨĶƢĪňŗėƟĬıĭŒľĴƞŕ ŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚ
ĔńĭŏĬŊŘŀľŅĪķļġň 
                  Mendelian and non-Mendelian Genetics; 
multiple alleles; genome, chromosome and genetic material 
structure; gene expression; mutation; population genetics; 
DNA extraction; gel electrophoresis; polymerase chain 
reaction; nucleotide sequencing; elementary bioinformatics; 
application of DNA technology; current topics in Genetics and 
practical experiment relevant with cortical contents 

ěńħĪŜŅĶŅĵĺŇĝŅ
ŒľĴƞȮŏıŊŗŀŒľƟ
ĽŀħėĸƟŀĚĔńĭ
ĔŅĶŏĶňĵĬĔŅĶ
Ľ ŀ Ĭ ħƟ ŅĬ
ĺŇĪĵŅĻŅĽĨĶƢ
ĝňĺĳŅıȮĴňėĺŅĴ
ĪńĬĽĴńĵȮŐĸŃ
ŏĽĶŇĴĽĶƟŅĚ
ĪńĔļŃĔŅĶĪŜŅ
ĮĢŇĭńĨŇĔŅĶĕńŘĬ
ĽŌĚȮĬŜŅœĮŒĝƟœħƟ
ěĶŇĚŒĬĽĩŅĬ
ĮĶŃĔŀĭĔŅĶ 
 

22 4032508ȮȮȮěŋĸĝňĺĺŇĪĵŅĪŅĚŀŅľŅĶ               1&2-2-5' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Food Microbiology' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 

4032505ȮȮȮěŋĸĝňĺĺŇĪĵŅĪŅĚŀŅľŅĶ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1&2-2-5' 
               (Food Microbiology) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8Ȯ4031501 ěŋĸĝňĺĺŇĪĵŅ 

ĮĶńĭĶľńĽĺŇĝŅȮ
ĮĶńĭėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ 



 
 

 

1
3
1 

Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

 ȮȮȮȮȮěŋĸŇĬĪĶňĵƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŀŅľŅĶȮĮƤěěńĵĪňŗĴňįĸĨƞŀĔŅĶŏěĶŇĠĕŀĚ
ěŋĸŇĬĪĶňĵƢŒĬŀŅľŅĶȮĔŅĶŏĬƞŅŏĽňĵĕŀĚŀŅľŅĶȮĔŅĶĩĬŀĴŀŅľŅĶȮŏĝŊŘŀőĶėŐĸŃ
ĽŅĶıŇļěŅĔěŋĸŇĬĪĶňĵƢŒĬŀŅľŅĶȮěŋĸŇĬĪĶňĵƢħńĝĬňĭƞĚĝňŘėŋĦĳŅıĕŀĚŀŅľŅĶȮĔŅĶ
ĨĶĺěĺŇŏėĶŅŃľƢěŋĸŇĬĪĶňĵƢŒĬŀŅľŅĶȮĴŅĨĶģŅĬŀŅľŅĶĪŅĚěŋĸĝňĺĺŇĪĵŅŐĸŃĔŅĶ
ėĺĭėŋĴėŋĦĳŅı 
                   Microorganisms Associated with Food, Factors affecting 
Microbial Growth in Food,ȮFood Spoilage,ȮFood Preservation,ȮFood 
Borne Pathogen and Intoxication,ȮIndicator Microorganisms for Food 
Quality, ȮMethods for Microbiological Examination of Food,Ȯ
Microbiological Standard and Quality Control, 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮěŋĸŇĬĪĶňĵƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŀŅľŅĶȮĮƤěěńĵĪňŗĴňįĸĨƞŀĔŅĶŏěĶŇĠ
ĕŀĚěŋĸŇĬĪĶňĵƢŒĬŀŅľŅĶȮĔŅĶŏĬƞŅŏĽňĵĕŀĚŀŅľŅĶȮĔŅĶĩĬŀĴŀŅľŅĶ őĶė
ĪňŗĴŅĔńĭĔŅĶĭĶŇőĳėŀŅľŅĶȮĴŅĨĶģŅĬŀŅľŅĶĪŅĚěŋĸĝňĺĺŇĪĵŅŐĸŃĔŅĶ
ėĺĭėŋĴėŋĦĳŅıȮĔŅĶĨĶĺěĺŇŏėĶŅŃľƢěŋĸŇĬĪĶňĵƢŒĬŀŅľŅĶȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗ
ĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĪķļġň 
                Microorganisms associated with food,Ȯfactors 
affecting microbial growth in food,Ȯfood spoilage,Ȯfood 
preservation,Ȯfood borne disease,Ȯmicrobiological standard 
and quality control, microbiological examination of food and 
practical experimentȮrelevant with cortical contents 

ŐĸŃĮĶńĭěŅĔ
ĺŇĝŅŏŀĔŏĸŊŀĔ
ŏĮƦĬĺŇĝŅŏŀĔ
ĭńĚėńĭŏıŊŗŀ
ėĺŅĴĪńĬĽĴńĵ
ĽŅĴŅĶĩĨƞŀ
ĵŀħŐĬĺėŇħȮ
ŐĸŃĬŜŅœĮŒĝƟœħƟ
ěĶŇĚŒĬĽĩŅĬ
ĮĶŃĔŀĭĔŅĶ 

23 4031601ȮȮȮŏĪėőĬőĸĵňĝňĺĳŅıŏĭŊŘŀĚĨƟĬ   1&2-2-5' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Basic Biotechnology' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮėĺŅĴĽŜŅėńĠĕŀĚŏĪėőĬőĸĵňĝňĺĳŅıȮĽŅĶĨńŘĚĨƟĬŐĸŃĨńĺŏĶƞĚĪŅĚ
ŏĪėőĬőĸĵňĝňĺĳŅıȮŏĪėőĬőĸĵňĔŅĶľĴńĔȮıńĬīŋĺŇĻĺĔĶĶĴŏĭŊŘŀĚĨƟĬȮĔŅĶ
ĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĝňĺĳŅıħƟŅĬĨƞŅĚŕȮŐĸŃŏĪėőĬőĸĵňĝňĺĳŅıŒĬ
ĽĩŅĬĔŅĶĦƢĮƤěěŋĭńĬ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮThe Importance of Biotechnology,ȮSubstrate and 
Catalyst in Biotechnology, Fermentation Technology,ȮThe Basic 
of Genetic Engineering,ȮThe Application of Biotechnology and 

4033511    ŏĪėőĬőĸĵňĝňĺĳŅı          3(2-2-5' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Biotechnology' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮėĺŅĴĽŜŅėńĠĕŀĚŏĪėőĬőĸĵňĝňĺĳŅıȮĔĶŃĭĺĬĔŅĶľĴńĔȮ
ĮƤěěńĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶľĴńĔȮĔŅĶŏĔŖĭŏĔňŗĵĺŐĸŃĔŅĶĪŜŅįĸŇĨĳńĦĤƢŒľƟ
ĭĶŇĽŋĪīŇśȮıńĬīŋĺŇĻĺĔĶĶĴŏĭŊŘŀĚĨƟĬȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĝňĺĳŅıŒĬħƟŅĬ
ĨƞŅĚŕȮŏĪėőĬőĸĵňĝňĺĳŅıŒĬĽĩŅĬĔŅĶĦƢĮƤěěŋĭńĬ ŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗ
ĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĪķļġň 
                 The importance of biotechnology; fermentation 
process; factors affecting fermentation; products recovery 
and purification; the basic of genetic engineering;Ȯthe 

ĮĶńĭĶľńĽĺŇĝŅȮ
ĮĶńĭĝŊŗŀĺŇĝŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĮĶńĭėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅŐĸŃ
Į Ķńĭ ě Ņ Ĕ
ĺŇĝŅŏŀĔŏĸŊŀĔ
ŏĮƦĬĺŇĝŅŏŀĔ
ĭńĚėńĭŏıŊŗŀ
ėĺŅĴĪńĬĽĴńĵ
ĽŅĴŅĶĩĨƞŀ



 
 

 

1
3
2 

Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

Biotechnology in Current Situation, application of biotechnologyȮin varies fields; current trends in 
biotechnologyȮand practical experimentȮrelevant with 
cortical contents 

ĵŀħŐĬĺėŇħȮ
ŐĸŃĬŜŅœĮŒĝƟœħƟ
ěĶŇĚŒĬĽĩŅĬ
ĮĶŃĔŀĭĔŅĶ 

04  4034705ȮȮȮĔŅĶĽĶƟŅĚĽĶĶėƢŐĸŃıńĥĬŅĬĺńĨĔĶĶĴĪŅĚĝňĺĳŅıȮ2&/-0-1' 
     (Creativity and Development in Biological  
               Innovation) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĮĶŃŏĳĪĕŀĚįĸŇĨĳńĦĤƢĪŅĚĝňĺĳŅıȮĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔ
įĸŇĨĳńĦĤƢĪŅĚĝňĺĳŅıȮėĺŅĴĽŜŅėńĠĕŀĚĔŅĶĽĶƟŅĚĽĶĶėƢŐĸŃĔŅĶıńĥĬŅ
ĬĺńĨĔĶĶĴĪŅĚĝňĺĳŅıȮŐĸŃĔĶĦňĻŉĔļŅĔŅĶĽĶƟŅĚĽĶĶėƢŐĸŃıńĥĬŅ
įĸŇĨĳńĦĤƢĪŅĚĝňĺĳŅı 
                Type of biological products; the application of 
biological products; the significance of creativity and 
development in biological innovation; case study of creativity 
and development of biological products 

ěńħĪŜŅĶŅĵĺŇĝŅ
ŒľĴƞȮŏıŊŗŀŒľƟ
ĽŀħėĸƟŀĚĔńĭ
ĔŅĶŏĶňĵĬĔŅĶ
Ľ ŀ Ĭ ħƟ ŅĬ
ĺŇĪĵŅĻŅĽĨĶƢ
ĝňĺĳŅıȮőħĵŏĬƟĬ
ĭŌĶĦ ŅĔŅĶ
ė ĺŅĴ ĶŌƟŒĬ
ĪƟŀĚĩŇŗĬ 
 

05 4033006ȮȮȮĝňĺĽĩŇĨŇ                3(3-0-6)
 ȮȮȮȮ&Biostatistics' 
 ȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
 ȮȮȮȮėĺŅĴĶŌƟıŊŘĬģŅĬŏĔňŗĵĺĔńĭĽĩŇĨŇȮĔŅĶĽŋƞĴĨńĺŀĵƞŅĚȮĽĩŇĨŇıĶĶĦĬŅȮĔŅĶ
ĮĶŃĴŅĦėƞŅĔŅĶĪħĽŀĭĽĴĴĨŇģŅĬȮĔŅĶĺŅĚŐįĬĔŅĶĪħĸŀĚŐĸŃĺŇīňŏĔŖĭĕƟŀĴŌĸ

40317./ȮȮȮĝňĺĽĩŇĨŇŐĸŃĔŅĶĺŅĚŐįĬĔŅĶĪħĸŀĚ ȮȮȮȮȮȮȮ1&1-.-4' 
               (Biostatistics and Experimental Design) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮėĺŅĴĶŌƟıŊŘĬģŅĬŏĔňŗĵĺĔńĭĽĩŇĨŇȮĔŅĶĽŋƞĴĨńĺŀĵƞŅĚȮĽĩŇĨŇıĶĶĦĬŅȮ
ĔŅĶĮĶŃĴŅĦėƞŅĔŅĶĪħĽŀĭĽĴĴĨŇģŅĬȮĔŅĶĺŅĚŐįĬĔŅĶĪħĸŀĚŐĸŃĺŇīň
ŏĔŖĭĕƟŀĴŌĸĪŅĚĝňĺĺŇĪĵŅȮĽĩŇĨŇĬńĬıŅĶŅŏĴĨĶŇĔȮŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸőħĵ

ĮĶńĭĶľńĽĺŇĝŅ  
ĮĶńĭĝŊŗŀĶŅĵĺŇĝŅȮ
ŏıŊŗ ŀėĺŅĴ
ŏľĴŅŃĽĴŒĬ
ĔŅĶŏĶňĵĬĔŅĶ



 
 

 

1
3
3 

Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

ĪŅĚĝňĺĺŇĪĵŅȮĽĩŇĨŇĬńĬıŅĶŅŏĴĨĶŇĔȮŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸőħĵŒĝƟőĮĶŐĔĶĴ
ĽŜŅŏĶŖěĶŌĮ 
    Fundamental of Statistics, Sampling Descriptive, 
Statistics  Estimation Hypothesis Testing,  Experimental Design 
and Sample Collection,  Non Parameter and  Program Analysis 

ŒĝƟőĮĶŐĔĶĴĽŜŅŏĶŖěĶŌĮ 
 ȮȮȮȮȮFundamental of statistics, sampling descriptive, 
statistics  estimation hypothesis testing,  experimental design 
and sample collection,  non-parameter and  program analysis 

ĽŀĬŐĸŃĨŅĴ
ŏĬŊŘŀľŅĕŀĚ
ĶŅĵĺŇĝŅĪňŗĴňĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚ 

26  4033702ȮȮȮĽńĴĴĬŅĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮȮȮȮȮȮȮȮȮȮȮȮȮȮ     1(0-2-1) 
               (Seminar in Biological Science) 
              ȮĽŊĭėƟĬĭĪėĺŅĴĺŇěńĵȮľĶŊŀĶŅĵĚŅĬĽŊĭŏĬŊŗŀĚěŅĔĔŅĶĮĶŃĝŋĴ
ĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĪńĬĽĴńĵŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮ
ĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅȮŐĸŃĬŜŅŏĽĬŀŐĭĭĮŅĔŏĮĸƞŅ 
                Searching for article research or proceedings from 
modern international journal related to biological science 
progress report and oral presentation 

 

ěńħĪŜŅĶŅĵĺŇĝŅ
ŒľĴƞ ěŅĔŏħŇĴ
ĽńĴĴĬŅĪŅĚ
ĝňĺĺŇĪĵŅȮ1 
ŐĸŃȮ2ȮŏıŊŗŀŒľƟ
ĽŀħėĸƟŀĚĔńĭ
ĔŅĶŏĶňĵĬĔŅĶ
Ľ ŀ Ĭ ħƟ ŅĬ
ĺŇĪĵŅĻŅĽĨĶƢ
ĝňĺĳŅıȮ 

27 4033803ȮȮȮőėĶĚĔŅĶĺŇěńĵĪŅĚĝňĺĺŇĪĵŅȮ/              /&.-2-1' 
 ȮȮȮȮ&Research Project in Biology 1' 
 ȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
     ĔŅĶĻŉĔļŅėƟĬėĺƟŅĶŅĵĭŋėėĸŒĬľńĺĕƟŀĪŅĚĝňĺĺŇĪĵŅĳŅĵŒĨƟĔŅĶ
ėĺĭėŋĴħŌŐĸĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĚŅĬĺŇěńĵȮĔŅĶėƟĬėĺƟŅĚŅĬĺŇěńĵĪňŗœħƟĶńĭĔŅĶ

4033703ȮȮȮőėĶĚĔŅĶĺŇěńĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮ/         /&.-2-1' 
               &Research Project in Biological Science 1' 
               ĻŉĔļŅėƟĬėĺƟŅĚŅĬĺŇěńĵĪňŗĽŀħėĸƟŀĚĔńĭľńĺĕƟŀĺŇěńĵȮĶŃŏĭňĵĭĺŇīň
ĺŇěńĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮĞŉŗĚėŜŅĬŉĚĩŉĚěĶĶĵŅĭĶĶĦĪŅĚĔŅĶĺŇěńĵŐĸŃ
ěĶĶĵŅĭĶĶĦĔŅĶŒĝƟĽńĨĺƢŏıŊŗŀĚŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮıĶƟŀĴĪńŘĚěńħĪŜŅŏėƟŅőėĶĚ

ĮĶńĭĝŊŗŀĶŅĵĺŇĝŅ 
ĮĶńĭėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ ŏıŊŗŀŒľƟ
ĽŀħėĸƟŀĚĔńĭ
ĔŅĶŏĶňĵĬĔŅĶ



 
 

 

1
3
4 

Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

ĨňıŇĴıƢĶŃħńĭĝŅĨŇľĶŊŀĶŃħńĭĬŅĬŅĝŅĨŇȮĔŅĶŏĽĬŀŐĸŃĽŀĭŏėƟŅőėĶĚĺŇěńĵȮŒĬ
ľńĺĕƟŀĪŅĚĝňĺĺŇĪĵŅȮěĶĶĵŅĭĶĶĦĔŅĶĺŇěńĵŐĸŃŐĬĺĪŅĚĮĢŇĭńĨŇ 
               Practice of Biology Research According to StudentŲs 
Interest under The Faculty's Supervision, The Study of Biology 
Research in Nation and International, Proposal Presentation, 
Research ethics and Research Process 

ĺŇěńĵŐĸŃĬŜŅŏĽĬŀŐĭĭĮŅĔŏĮĸƞŅ 
               The study of research related to research topic; 
science research methodology, research ethics and ethics of 
use to animals for scientific work; proposal report practice 
and proposal presentation 

Ľ ŀ Ĭ ħƟ ŅĬ
ĺŇĪĵŅĻŅĽĨĶƢ
ĝňĺĳŅıȮ 
 

28 4033804ȮȮȮőėĶĚĔŅĶĺŇěńĵĪŅĚĝňĺĺŇĪĵŅȮ0   ȮȮȮȮȮȮȮȮȮȮȮ0&.-4-2' 
 ȮȮȮȮ&Research Project in Biology 2' 
 ȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ:Ȯ4033803 őėĶĚĔŅĶĺŇěńĵĪŅĚĝňĺĺŇĪĵŅȮ1 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔŅĶĪŜŅĺŇěńĵőħĵŀŅĻńĵĔŅĶĽĶŋĮĺŇīňĔŅĶŒĬŐĬĺĪŅĚėĺŅĴŏĮƦĬœĮœħƟ
ěŅĔĺŇĝŅőėĶĚĔŅĶĺŇěńĵĪŅĚĝňĺĺŇĪĵŅȮ1 ĳŅĵŒĨƟĔŅĶėĺĭėŋĴħŌŐĸĕŀĚŀŅěŅĶĵƢĪňŗ
ĮĶŉĔļŅĚŅĬĺŇěńĵħŜŅŏĬŇĬĔŅĶĺŇěńĵŏĬƟĬĮĢŇĭńĨŇĔŅĶĪŅĚĝňĺĺŇĪĵŅȮĔŅĶŀĳŇĮĶŅĵ
ĶŃľĺƞŅĚĬńĔĻŉĔļŅĔńĭŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮőėĶĚĔŅĶĺŇěńĵĬŜŅŏĽĬŀįĸĚŅĬĺŇěńĵȮŐĸŃ
ŏĕňĵĬįĸĚŅĬŏĮƦĬĶŌĮŏĸƞĴĽĴĭŌĶĦƢ 
               Practice of Biology Research extended from Research 
Project in Biology 1 under The Faculty's Supervision, Practice in 
Research Methodology, Discussion and Conclusion of Results in 
Biology Research, Research Presentation and Complete Report 
 
 

4034704ȮȮȮőėĶĚĔŅĶĺŇěńĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮ0          0&.-4-2' 
              Ȯ&Research Project in Biological Science 2' 

    ĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ:Ȯ4033703 őėĶĚĔŅĶĺŇěńĵĪŅĚ 
ȮȮȮȮĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮ1 

               ħŜŅŏĬŇĬĚŅĬĺŇěńĵĪňŗėŜŅĬŉĚĩŉĚěĶĶĵŅĭĶĶĦĪŅĚĔŅĶĺŇěńĵŐĸŃ
ěĶĶĵŅĭĶĶĦĔŅĶŒĝƟĽńĨĺƢŏıŊŗŀĚŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮŀĳŇĮĶŅĵŐĸŃĽĶŋĮ
įĸĔŅĶĺŇěńĵȮěńħĪŜŅŏĸƞĴĺŇěńĵĜĭńĭĽĴĭŌĶĦƢŐĸŃĬŜŅŏĽĬŀŐĭĭĮŅĔŏĮĸƞŅ 
               Practice of biology research under research ethics 
and ethics of use to animals for scientific work; discussion 
and conclusion of results in biology research; final report 
practice and research project presentation 

ĮĶńĭĝŊŗŀĶŅĵĺŇĝŅ 
ĮĶńĭėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ ŏıŊŗŀŒľƟ
ĽŀħėĸƟŀĚĔńĭ
ĔŅĶŏĶňĵĬĔŅĶ
Ľ ŀ Ĭ ħƟ ŅĬ
ĺŇĪĵŅĻŅĽĨĶƢ
ĝňĺĳŅı 
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Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

29  4033601ȮȮȮŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı ȮȮȮȮȮȮȮ2&0-4-2' 
     (Instrument in Biological Science' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĸńĔĺŇīňĔŅĶĪŜŅĚŅĬĕŀĚŏėĶŊŗŀĚĴŊŀıŊŘĬģŅĬȮŐĸŃŏėĶŊŗŀĚĴŊŀ
ŏĜıŅŃĪŅĚĪňŗěŜŅŏĮƦĬĨƞŀĚŅĬĺŇěńĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıħƟŅĬĨƞŅĚŕȮœħƟŐĔƞȮ
ĝňĺĺŇĪĵŅȮěŋĸĝňĺĺŇĪĵŅȮŐĸŃŏĪėőĬőĸĵňĝňĺĳŅı 
                 Principle of instruments and operation of basic 
and specific instruments essential for biological research 
including biology, microbiology and biotechnology 

ěńħĪŜŅĶŅĵĺŇĝŅ
ŒľĴƞȮŏıŊŗŀŒľƟ
ĽŀħėĸƟŀĚĔńĭ
ĔŅĶŏĶňĵĬĔŅĶ
Ľ ŀ Ĭ ħƟ ŅĬ
ĺŇĪĵŅĻŅĽĨĶƢ
ĝňĺĳŅıȮŐĸŃ
ĬŜŅœĮŒĝƟœħƟěĶŇĚ
ŒĬ Ľ ĩ Ņ Ĭ
ĮĶŃĔŀĭĔŅĶ 

1.  4033801ȮȮȮİƗĔĮĢŇĭńĨŇĚŅĬĳŅėĽĬŅĴĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı  1(90' 
               (Fieldwork in Biological Science) 
               İƗĔĮĢŇĭńĨŇĚŅĬĳŅėĽĬŅĴŏĭŊŘŀĚĨƟĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĽŅĕŅ
ĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıŒĬĽĩŅĬĮĶŃĔŀĭȮĔŅĶŏŀĔĝĬȮľĬƞĺĵĚŅĬĳŅėĶńģȮľĶŊŀ
ĶńģĺŇĽŅľĔŇěĝŋĴĝĬȮőħĵĴňĶŃĵŃŏĺĸŅœĴƞĬƟŀĵĔĺƞŅȮ90 ĝńŗĺőĴĚȮĬńĔĻŉĔļŅĨƟŀĚ
ěńħĪŜŅĶŅĵĚŅĬŐĸŃĬŜŅŏĽĬŀĨƞŀėĦŃĔĶĶĴĔŅĶ  
               Introduction fieldwork in biological science in 
privates, government agencies, or community enterprise at 
least 90 hrs.; the report has to be submitted; students have 
to make a formal oral presentation to committee 

ěńħĪŜŅĶŅĵĺŇĝŅ
ŒľĴƞȮŏıŊŗŀŒľƟ
ĽŀħėĸƟŀĚĔńĭ
ĔŅĶŏĶňĵĬĔŅĶ
Ľ ŀ Ĭ ħƟ ŅĬ
ĺŇĪĵŅĻŅĽĨĶƢ
ĝňĺĳŅıȮŐĸŃ
ĬŜŅœĮȮŒĝƟœħƟěĶŇĚ
ŒĬ Ľ ĩ Ņ Ĭ
ĮĶŃĔŀĭĔŅĶ 
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Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

 ĺŇĝŅŏŀĔŏĸŊŀĔȮĔĸŋƞĴĺŇĝŅĝňĺĺŇĪĵŅ   
1/ 4032104ȮȮȮıŊĝĽĴŋĬœıĶŏıŊŗŀĽŋĕĳŅı       ȮȮȮȮ1&2-2-5'

  ȮȮ&Herbs for Health' 
  ȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
  ȮȮėĺŅĴĶŌƟĪńŗĺœĮŏĔňŗĵĺĔńĭĽĴŋĬœıĶȮĔŅĶŒĝƟĽĴŋĬœıĶŒĬĚŅĬĽŅīŅĶĦĽŋĕ
ĴŌĸģŅĬȮĽŅĶĮĶŃĔŀĭĪŅĚŏėĴňĕŀĚĽĴŋĬœıĶȮĮĶŃőĵĝĬƢŐĸŃőĪļĕŀĚıŊĝ
ĽĴŋĬœıĶȮėŋĦĽĴĭńĨŇĕŀĚıŊĝĽĴŋĬœıĶȮĔŅĶĮĸŌĔŐĸŃĔŅĶĭŜŅĶŋĚĶńĔļŅȮĔŅĶĮĶŋĚĵŅ
ĽĴŋĬœıĶȮĔŅĶŐĮĶĶŌĮıŊĝĽĴŋĬœıĶȮĔŅĶĻŉĔļŅĳŅėĽĬŅĴ 
     General Knowledge about Herb; The use of Herbs in 
Primary Health Care; Chemical Compounds of Herbs; The 
Benefits of Medicinal Plants; Properties of Medicinal Plants; 
Planting and Maintenance; Cooking Herbs; Processing Herb; Field 
Study 

4032100ȮȮȮıŊĝĽĴŋĬœıĶŐĸŃįĸŇĨĳńĦĤƢ ȮȮ1&0-0-3' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Herbs and Products) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮėĺŅĴĶŌƟĪńŗĺœĮŏĔňŗĵĺĔńĭĽĴŋĬœıĶȮĔŅĶŒĝƟĽĴŋĬœıĶŒĬĚŅĬ
ĽŅīŅĶĦĽŋĕĴŌĸģŅĬȮĽŅĶĮĶŃĔŀĭĪŅĚŏėĴňĕŀĚĽĴŋĬœıĶȮĮĶŃőĵĝĬƢŐĸŃőĪļ
ĕŀĚıŊĝĽĴŋĬœıĶȮĔŅĶĮĸŌĔŐĸŃĔŅĶĭŜŅĶŋĚĶńĔļŅȮĔŅĶŐĮĶĶŌĮıŊĝĽĴŋĬœıĶȮ
ĔŅĶįĸŇĨȮĔŅĶěńħĔŅĶȮŐĸŃĔŅĶĨĸŅħĕŀĚįĸŇĨĳńĦĤĽĴŋĬœıĶȮĮĢŇĭńĨŇĔŅĶĪňŗ
ĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĪķļġň 
 ȮȮȮȮGeneral principle of herbs; the use of herbs in 
primary health care; chemical compounds of herbs; the 
benefits of medicinal plants; properties of medicinal plants; 
planting and maintenance; processingȮin herb*Ȯproduction, 
management and marketing of herbal products; practical 
experiments relevant with cortical contents 

ĮĶńĭĶľńĽĺŇĝŅȮ 
ĮĶńĭĝŊŗŀĺŇĝŅ 
ĮĶńĭėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ ŏıŊŗŀ
ėĺŅĴĪńĬĽĴńĵȮ
ĽŅĴŅĶĩĨƞŀĵŀħ
ŐĬĺėŇħŒĬĔŅĶ
ıńĥĬŅįĸŇĨĳńĦĤƢ 

 

12  4032103ȮȮȮıŊĝŏĻĶļģĔŇěȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1&0-0-3' 
               (Economic Plant) 
              ĝňĺĮĶŃĺńĨŇȮĩŇŗĬĔŜŅŏĬŇħȮĔŅĶĔĶŃěŅĵıńĬīŋƢȮĽńĦģŅĬĺŇĪĵŅŐĸŃĔŅĶŒĝƟ
ĮĶŃőĵĝĬƢěŅĔıŊĝŀŅľŅĶȮŐĸŃıŊĝĽĴŋĬœıĶȮıŊĝŀŋĨĽŅľĔĶĶĴŐĸŃıŊĝŏĻĶļģĔŇě
ŒĬĮĶŃŏĪĻœĪĵȮŐĸŃŏĕĨĶƟŀĬȮĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĪķļġň 
               Life history, origin, distribution, morphology and 

ěńħĪŜŅĶŅĵĺŇĝŅ
ŒľĴƞȮŏıŊŗŀėĺŅĴ
Īń Ĭ Ľ Ĵń ĵ
ĽŅĴŅĶĩĨƞŀ
ĵŀħŐĬĺėŇħŒĬ
ĔŅĶıńĥĬŅ
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Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

uses of food and medicinal plants, industrial and economic 
plants in Thailand and the tropics; practical experiments 
relevant with cortical contents 

įĸŇĨĳńĦĤƢ 
 
 

33  4033104ȮȮȮıŊĝĺĚĻƢĕŇĚŐĸŃĔŅĶŒĝƟĮĶŃőĵĝĬƢ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1&0-0-3' 
               (Zingiberaceae and Utilization) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĝňĺĮĶŃĺńĨŇȮĩŇŗĬĔŜŅŏĬŇħȮĔŅĶĔĶŃěŅĵıńĬīŋƢȮĔŅĶěńħěŜŅŐĬĔȮŐĸŃ
ĽńĦģŅĬĺŇĪĵŅȮĽŅĶĽŜŅėńĠŒĬıŊĝĺĚĻƢĕŇĚȮĔŅĶŒĝƟĮĶŃőĵĝĬƢħƟŅĬıŊĝŀŅľŅĶȮıŊĝ
ĽĴŋĬœıĶȮıŊĝŀŋĨĽŅľĔĶĶĴŐĸŃıŊĝŏĻĶļģĔŇěŒĬĮĶŃŏĪĻœĪĵȮĔŅĶĮĸŌĔŐĸŃ
ĔŅĶĭŜŅĶŋĚĶńĔļŅȮĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĪķļġňȮ 
                Life history, origin, distribution, classification and 
morphology; chemical components of the plant in 
Zingiberaceae; utilization of food, medicinal plants, industrial 
and economic plants in Thailand; planting and maintenance; 
practical experiments relevant with cortical contents 

ěńħĪŜŅĶŅĵĺŇĝŅ
ŒľĴƞȮŏıŊŗŀėĺŅĴ
Īń Ĭ Ľ Ĵń ĵ
ĽŅĴŅĶĩĨƞŀ
ĵŀħŐĬĺėŇħŒĬ
ĔŅĶıńĥĬŅ
įĸŇĨĳńĦĤƢ 
 

34  4031105ȮȮȮĕƟŅĺŐĸŃįĸŇĨĳńĦĤƢěŅĔĕƟŅĺȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1&0-0-3' 
               (Rice and Rice Products) 
               ĸńĔļĦŃĪŅĚıķĔļĻŅĽĨĶƢĕŀĚĕƟŅĺȮĔŅĶěńħěŜŅŐĬĔĕƟŅĺȮ
ĸńĔļĦŃŐĸŃıŊŘĬĪňŗŒĬĔŅĶĮĸŌĔĕƟŅĺȮĔŅĶŀĬŋĶńĔļƢȮĳŌĴŇĮƤĠĠŅŐĸŃĔŅĶŒĝƟ
ĮĶŃőĵĝĬƢĕƟŅĺȮĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢŀŅľŅĶŐĸŃŏėĶŊŗŀĚĽŜŅŀŅĚěŅĔĕƟŅĺȮ
ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĪķļġň 

ěńħĪŜŅĶŅĵĺŇĝŅ
ŒľĴƞȮŏıŊŗŀėĺŅĴ
Īń Ĭ Ľ Ĵń ĵ
ĽŅĴŅĶĩĨƞŀ
ĵŀħŐĬĺėŇħŒĬ
ĔŅĶıńĥĬŅ
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Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

                Botanical characteristics of rice, classification of 
rice, nature and area of rice cultivation, rice conservation, 
wisdom and utilization of rice; development of food and 
cosmetic products from rice; practical experiments relevant 
with cortical contents 

įĸŇĨĳńĦĤƢȮőħĵ
ŏĬƟĬĭŌĶĦŅĔŅĶ
ė ĺŅĴ ĶŌƟŒĬ
ĪƟŀĚĩŇŗĬ 

35  4033202ȮȮȮŐĴĸĚĪňŗŏĮƦĬĮĶŃőĵĝĬƢŒĬīĶĶĴĝŅĨŇ ȮȮȮȮȮȮȮ1&0-0-3' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Natural of Beneficial Insect' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮėĺŅĴĶŌƟıŊŘĬģŅĬĕŀĚŐĴĸĚȮıķĨŇĔĶĶĴĕŀĚŐĴĸĚȮĝĬŇħŐĸŃ
ĭĪĭŅĪĕŀĚŐĴĸĚĪňŗŏĮƦĬĮĶŃőĵĝĬƢĨƞŀĴĬŋļĵƢȮĽńĨĺƢŐĸŃıŊĝȮľĸńĔĔŅĶ
ŏıŅŃŏĸňŘĵĚŐĴĸĚȮĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔŐĴĸĚĪŅĚħƟŅĬŀŅľŅĶĴĬŋļĵƢŐĸŃ
ĽńĨĺƢȮŐĴĸĚŒĬŀŋĨĽŅľĔĶĶĴ ŐĴĸĚŒĬĽŇŗĚŐĺħĸƟŀĴȮįŌƟĵƞŀĵĽĸŅĵŀŇĬĪĶňĵĺńĨĩŋȮ
ŐĴĸĚŒĬĔŅĶŏĔļĨĶȮĬŇĨŇĔňĢĺŇĪĵŅȮŐĴĸĚĪŅĚĔŅĶŐıĪĵƢȮŐĴĸĚĝňĺĔĸȮ
ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĪķļġňȮŐĸŃĔŅĶĻŉĔļŅĳŅėĽĬŅĴ 
                Introduction of insects; insect behavior; types and 
roles of benefits of insects to human, animals and plants; 
insect rearing; utilization of insect as human food and animal 
food; industrial insects; environmental insects; 
biodegradation; agricultural insects; forensic entomology; 
medicinal insects; bionic insect; practical experiments 
relevant with cortical contents and field trip 

ěńħĪŜŅĶŅĵĺŇĝŅ
ŒľĴƞȮŏıŊŗŀėĺŅĴ
Īń Ĭ Ľ Ĵń ĵ
ĽŅĴŅĶĩĨƞŀ
ĵŀħŐĬĺėŇħŒĬ
ĔŅĶıńĥĬŅ
įĸŇĨĳńĦĤƢ 
 



 
 

 

1
3
9 

Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

14  4033203ȮȮȮĴŀĸĸńĽĔƢĪňŗŏĮƦĬĮĶŃőĵĝĬƢŒĬīĶĶĴĝŅĨŇȮȮȮȮȮȮȮȮȮȮȮȮȮ1&0-0-3' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Natural of Beneficial Mollusk' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮėĺŅĴĶŌƟıŊŘĬģŅĬĕŀĚĴŀĸĸńĽĔƢȮıķĨŇĔĶĶĴĕŀĚĴŀĸĸńĽĔƢȮĝĬŇħ
ŐĸŃĭĪĭŅĪĕŀĚĴŀĸĸńĽĔƢĪňŗŏĮƦĬĮĶŃőĵĝĬƢĨƞŀĴĬŋļĵƢȮĽńĨĺƢŐĸŃıŊĝȮľĸńĔĔŅĶ
ŏıŅŃȮŏĸňŘĵĚĴŀĸĸńĽĔƢȮĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔĴŀĸĸńĽĔƢĪŅĚħƟŅĬŀŅľŅĶĴĬŋļĵƢ
ŐĸŃĽńĨĺƢȮĴŀĸĸńĽĔƢŒĬŀŋĨĽŅľĔĶĶĴȮĴŀĸĸńĽĔƢŒĬĽŇŗĚŐĺħĸƟŀĴȮįŌƟĵƞŀĵĽĸŅĵ
ŀŇĬĪĶňĵĺńĨĩŋȮĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĪķļġňȮŐĸŃĔŅĶĻŉĔļŅ
ĳŅėĽĬŅĴ 
                Introduction of mollusks; mollusks behavior; 
types and roles of benefits of mollusks to human, animals 
and plants; mollusks rearing; utilization of mollusk as human 
food and animal food; industrial mollusks; environmental 
mollusks; biodegradation; practical experiments relevant with 
cortical contents and field trip 

ěńħĪŜŅĶŅĵĺŇĝŅ
ŒľĴƞȮŏıŊŗŀėĺŅĴ
Īń Ĭ Ľ Ĵń ĵ
ĽŅĴŅĶĩĨƞŀ
ĵŀħŐĬĺėŇħŒĬ
ĔŅĶıńĥĬŅ
įĸŇĨĳńĦĤƢ 
 

15  4033303ȮȮȮėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıĕŀĚĽńĨĺƢȮȮȮȮȮȮȮȮȮȮȮȮ1&0-0-3' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Biodiversity of Animals) 

ȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ:Ȯ2.10201ȮĝňĺĺŇĪĵŅĕŀĚĽńĨĺƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮėĺŅĴĽŜŅėńĠŐĸŃĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔėĺŅĴľĸŅĔȮľĸŅĵĪŅĚ
ĝňĺĳŅıĕŀĚĽńĨĺƢȮįĸěŅĔĔŅĶĶĭĔĺĬĪŅĚĝňĺĳŅıȮĔŅĶĽŌĠŏĽňĵŐĸŃ
įĸĔĶŃĪĭȮĺŇīňĔŅĶĮĶŃŏĴŇĬŐĸŃįĸĔĶŃĪĭħńĝĬňėĺŅĴľĸŅĔľĸŅĵĝňĺĳŅı

ěńħĪŜŅĶŅĵĺŇĝŅ
ŒľĴƞȮŏıŊŗŀŒľƟ
ĽŀħėĸƟŀĚĔńĭ
ĔŅĶŏĶňĵĬĔŅĶ
Ľ ŀ Ĭ ħƟ ŅĬ
ĺŇĪĵŅĻŅĽĨĶƢ
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Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

ĕŀĚĽńĨĺƢ ĔŅĶĺŇŏėĶŅŃľƢįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵŐĸŃőŀĔŅĽŒĬĔŅĶěńħĔŅĶ
ĪĶńıĵŅĔĶĽńĨĺƢȮĔŅĶŀĬŋĶńĔļƢŐĸŃŒĝƟĪĶńıĵŅĔĶĽńĨĺƢŀĵƞŅĚĵńŗĚĵŊĬĪńŘĚŒĬĶŃħńĭ
ĪƟŀĚĩŇŗĬȮĶŃħńĭĮĶŃŏĪĻŐĸŃĶŃħńĭĬŅĬŅĝŅĨŇȮŐĸŃĔŅĶĻŉĔļŅĳŅėĽĬŅĴ 
                Importance and implementation of animal 
biodiversity; effects of biodiversity disturbance; loss and 
impacts; assessing methods and impacts on animal 
biodiversity indices; stakeholder analysis and opportunities in 
animal resource management; animal conservation and 
sustainable implementation at local, national and 
international levels and field trip 

ĝňĺĳŅıȮŐĸŃ
ŏľĴŅŃĽĴĔńĭ
ĽĩŅĬĔŅĶĦƢ
ĮƤěěŋĭńĬ 
 

16  4033402ȮȮȮıńĬīŋĻŅĽĨĶƢĔńĭĽńĚėĴ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1&1-.-4' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Genetics and Society) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮőėĶĚĽĶƟŅĚŐĸŃľĬƟŅĪňŗĕŀĚĽŅĶıńĬīŋĔĶĶĴŐĸŃőėĶőĴőĞĴȮĔŅĶ
ŐĭƞĚŏĞĸĸƢȮĔŅĶĩƞŅĵĪŀħĸńĔļĦŃĪŅĚıńĬīŋĔĶĶĴȮĔŅĶĔŜŅľĬħŏıĻȮőĶėĪŅĚ
ıńĬīŋĔĶĶĴŐĸŃėĺŅĴįŇħĮĔĨŇĕŀĚőėĶőĴőĞĴȮıńĬīŋĔĶĶĴĕŀĚľĴŌƞŏĸŊŀħȮıńĬīŋ
ĻŅĽĨĶƢĔńĭĴŃŏĶŖĚȮŏĪėőĬőĸĵňħňŏŀŖĬŏŀĔńĭĬŇĨŇĺŇĪĵŅĻŅĽĨĶƢŐĸŃĬŇĨŇŏĺĝĻŅĽĨĶƢ 
ĵňĬŏĪŀĶŅĮƖȮıńĬīŋĺŇĻĺĔĶĶĴĔńĭĽńĚėĴ ĝňĺěĶŇĵīĶĶĴĔńĭĔŅĶĺŇěńĵĪŅĚıńĬīŋ
ĻŅĽĨĶƢȮĭĪĭŅĪĕŀĚıńĬīŋĻŅĽĨĶƢĔńĭĔŅĶĮĶŃĵŋĔĨƢŒĝƟŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮStructure and function of genetic material and 
chromosome; cell division; genetic heredity; sex determinant; 

ěńħĪŜŅĶŅĵĺŇĝŅ
ŒľĴƞȮŏıŊŗŀŒľƟ
ĽŀħėĸƟŀĚĔńĭ
ĔŅĶŏĶňĵĬĔŅĶ
Ľ ŀ Ĭ ħƟ ŅĬ
ĺŇĪĵŅĻŅĽĨĶƢ
ĝňĺĳŅıȮĴňėĺŅĴ
ĪńĬĽĴńĵȮŐĸŃ
ŏĽĶŇĴĽĶƟŅĚ
ĪńĔļŃĔŅĶĪŜŅ
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1 

Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

genetic disease and chromosome aberration; genetic of 
blood group; genetics and cancer; DNA technology and 
forensic science and medicine; gene therapy; genetics 
engineering  and society; bioethics and Genetics research; 
role of genetics and application in daily life 

ĮĢŇĭńĨŇĔŅĶĕńŘĬ
ĽŌĚȮĬŜŅœĮŒĝƟœħƟ
ěĶŇĚŒĬĽĩŅĬ
ĮĶŃĔŀĭĔŅĶ 

17 4032407 ȮȮıńĬīŋĻŅĽĨĶƢıŊĝ     1&2-2-5' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Plant Genetics' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ: œĴƞĴň 
 ȮȮȮľĸńĔıŊŘĬģŅĬĪŅĚıńĬīŋĻŅĽĨĶƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢĔńĭıŊĝĝńŘĬĽŌĚȮ
ĪķļġňĕŀĚėĺŅĴĬƞŅěŃŏĮƦĬȮėĺŅĴįńĬŐĮĶĕŀĚőėĶőĴőĞĴȮĔŅĶĺŇŏėĶŅŃľƢőıĸň
ıĸŀĵħňĵƢȮĔŅĶĽƞĚĩƞŅĵĵňĬŏĕƟŅĽŌƞıŊĝĪňŗĨƟŀĚĔŅĶĮĶńĭĮĶŋĚȮĔŅĶŏıŅŃŏĸňŘĵĚŏĞĸĸƢŐĸŃ
ŏĬŊŘŀŏĵŊŗŀȮĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢ 
                Principle and Apply Genetics of Plants, Probability 
Theory, Chromosome Variation, Polyploidy Analysis, Plant Gene 
Transfer, Cell and Tissue Culture, Plant Breeding 

4033403  ȮıńĬīŋĻŅĽĨĶƢıŊĝ   ȮȮȮȮȮȮȮ1&2-2-5' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Plant Genetics) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮıńĬīŋĻŅĽĨĶƢĕŀĚŏĴĬŏħĸȮėĺŅĴĬƞŅěŃŏĮƦĬŐĸŃŀńĨĶŅĽƞĺĬĪŅĚ
ıńĬīŋĻŅĽĨĶƢȮěňőĬĴıŊĝȮĔŅĶľŅĶŃĵŃľƞŅĚĶŃľĺƞŅĚĵňĬŐĸŃĔŅĶĶŃĭŋĨŜŅŐľĬƞĚ
ĕŀĚĵňĬȮėĺŅĴŐĮĶįńĬĕŀĚěŜŅĬĺĬŐĸŃőėĶĚĽĶƟŅĚĕŀĚőėĶőĴőĞĴĪňŗĴňĭĪĭŅĪ
ĨƞŀĴŇĺŏĪĝńĬȮĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢıŊĝőħĵĔŅĶįĽĴĕƟŅĴĝĬŇħȮĔŅĶŏĮĸňŗĵĬ
ıńĬīŋĔĶĶĴĕŀĚŏĞĸĸƢıŊĝȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĪķļġň 
                Mendelian genetics; probability and genetic ratio; 
plant genome; finding the distance between genes and 
determining; the position of genes, variation in the number 
and structure of chromosomes that play a role in mutation; 
plant breeding by cross-breeding, genetic modification of 
plant cells and practical experiments relevant with cortical 
contents 

ĮĶńĭĶľńĽĺŇĝŅȮ 
ĮĶńĭėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ ŏıŊŗŀŒľƟ
ĽŀħėĸƟŀĚĔńĭ
ĔŅĶŏĶňĵĬĔŅĶ
Ľ ŀ Ĭ ħƟ ŅĬ
ĺŇĪĵŅĻŅĽĨĶƢ
ĝňĺĳŅıȮĴňėĺŅĴ
ĪńĬĽĴńĵȮŐĸŃ
ŏĽĶŇĴĽĶƟŅĚ
ĪńĔļŃĔŅĶĪŜŅ
ĮĢŇĭńĨŇĔŅĶĕńŘĬ
ĽŌĚȮĬŜŅœĮŒĝƟœħƟ
ěĶŇĚŒĬĽĩŅĬ
ĮĶŃĔŀĭĔŅĶ 
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2 

Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

2.  4033404ȮȮȮŀĬŋĔĶĴĺŇīŅĬŏĝŇĚőĴŏĸĔŋĸŏĭŊŘŀĚĨƟĬ ȮȮȮȮȮȮȮ1&2-2-5' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Elementary Molecular Systematics) 
 ȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8Ȯ2.10401ȮıńĬīŋĻŅĽĨĶƢŐĸŃȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĪėőĬőĸĵňħňŏŀŖĬŏŀ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĸńĔĔŅĶŀĬŋĔĶĴĺŇīŅĬ ŏĪėĬŇėĪŅĚĝňĺőĴŏĸĔŋĸȮėĺŅĴĽńĴıńĬīƢ
ŏĝŇĚĺŇĺńĥĬŅĔŅĶ ĔŅĶŒĝƟėŀĴıŇĺŏĨŀĶƢŏıŊŗŀĔŅĶĺŇŏėĶŅŃľƢĸŜŅħńĭĬŇĺėĸňőŀœĪħƢȮ
ĔŅĶŏĮĶňĵĭŏĪňĵĭĸŜŅħńĭĬŇĺėĸňőŀœĪħƢȮĔŅĶĪŜŅŐįĬĳŌĴŇĨƟĬœĴƟȮĔŅĶŒĝƟħňŏŀŖĬŏŀ
ŏėĶŊŗŀĚľĴŅĵŒĬĔŅĶĻŉĔļŅėĺŅĴĽńĴıńĬīƢŏĝŇĚĺŇĺńĥĬŅĔŅĶ ėĺŅĴŐĨĔĨƞŅĚ
ĳŅĵŒĬĝĬŇħĕŀĚıŊĝ ĔŅĶĺŇŏėĶŅŃľƢėĺŅĴĽńĴıńĬīƢŏĝŇĚĺŇĺńĥĬŅĔŅĶıŊĝĕŀĚ
ĔĸŋƞĴŀĬŋĔĶĴĺŇīŅĬĪňŗŏĸŊŀĔ ĔŅĶĮĶŃĵŋĔĨƢŒĝƟŀĬŋĔĶĴĺŇīŅĬŏĝŇĚőĴŏĸĔŋĸ ŐĸŃ
ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĪķļġň 
                Principle of systematics; molecular technique; 
phylogenetic inferences; nucleotide sequence analysis; 
sequence alignment; phylogenetic analysis; the utilization of 
DNA marker data in phylogenetics; intraspecific differentiationȮ
of plant; plant phylogenetic analysis of selected taxonomic 
groups; applications of Molecular systematics and practical 
experiments relevant with cortical contents 
 
 

ěńħĪŜŅĶŅĵĺŇĝŅ
ŒľĴƞȮŏıŊŗŀŒľƟ
ĽŀħėĸƟŀĚĔńĭ
ĔŅĶŏĶňĵĬĔŅĶ
Ľ ŀ Ĭ ħƟ ŅĬ
ĺŇĪĵŅĻŅĽĨĶƢ
ĝňĺĳŅıȮĴňėĺŅĴ
ĪńĬĽĴńĵȮŐĸŃ
ŏĽĶŇĴĽĶƟŅĚ
ĪńĔļŃĔŅĶĪŜŅ
ĮĢŇĭńĨŇĔŅĶĕńŘĬ
ĽŌĚȮĬŜŅœĮŒĝƟœħƟ
ěĶŇĚŒĬĽĩŅĬ
ĮĶŃĔŀĭĔŅĶ 
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Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

41  4033602ȮȮȮĔŅĶĺŅħĳŅıŐĸŃĔŅĶĩƞŅĵĳŅıĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1&0-0-3' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Drawing and Photography in Biological Science' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĪėĬŇėıŊŘĬģŅĬĔŅĶĺŅħĳŅıĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮ
ŀŋĮĔĶĦƢĔŅĶĺŅħĳŅıȮĕńŘĬĨŀĬĔŅĶĺŅħĳŅıȮĔŅĶĺŅħĳŅıĸŅĵŏĽƟĬȮĔŅĶĺŅħ
ĳŅıŐĽħĚĸńĔļĦŃĪŅĚĔŅĵĺŇĳŅėŐĸŃĽńĦģŅĬĕŀĚıŊĝȮŐĸŃĽńĨĺƢȮľĶŊŀĳŅı
īĶĶĴĝŅĨŇȮŏĪėĬŇėŐĸŃľĸńĔĔŅĶĩƞŅĵĳŅıħƟĺĵĔĸƟŀĚħŇěŇĪńĸȮĔŅĶŒĝƟőĮĶŐĔĶĴ
ėŀĴıŇĺŏĨŀĶƢĝƞĺĵŒĬĔŅĶěńħĔŅĶĶŌĮĳŅı 
                Basic technique in biological science drawing, 
drawing materials, drawing processes, drawing for illustration 
of plant and animal anatomy, morphology and natural fields, 
technique of photograph using digital camera and computer 
program for production of graphic and documentation 

ěńħĪŜŅĶŅĵĺŇĝŅ
ŒľĴƞȮŏıŊŗŀŒľƟ
ĽŀħėĸƟŀĚĔńĭ
ĔŅĶŏĶňĵĬĔŅĶ
Ľ ŀ Ĭ ħƟ ŅĬ
ĺŇĪĵŅĻŅĽĨĶƢ
ĝňĺĳŅıȮŐĸŃ
ŏľĴŅŃĽĴĔńĭ
ĽĩŅĬĔŅĶĦƢ
ĮƤěěŋĭńĬ 
 
 

42 4033009ȮȮȮŏĪėĬŇėĪŅĚĝňĺĺŇĪĵŅ        ȮȮȮȮ1&2-2-5' 
  ȮȮ&Biological Technique' 
  ȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
     ėĺŅĴĶŌƟıŊŘĬģŅĬŏĔňŗĵĺĔńĭĔŅĶŒĝƟľƟŀĚĮĢŇĭńĨŇĔŅĶȮěĶĶĵŅĭĶĶĦĔŅĶŒĝƟ
ĽńĨĺƢŏıŊŗŀĚŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮŏĪėĬŇėĔŅĶŒĝƟĔĸƟŀĚěŋĸĪĶĶĻĬƢȮĔŅĶĩƞŅĵĳŅıĳŅĵŒĨƟ
ĔĸƟŀĚěŋĸĪĶĶĻĬƢȮĔŅĶŏĔŖĭĨńĺŀĵƞŅĚıŊĝŐĸŃĽńĨĺƢȮŏĪėĬŇėĔŅĶħŀĚĽńĨĺƢȮŏĪėĬŇėĔŅĶ
ħŀĚŒĽĽńĨĺƢȮŏĪėĬŇėĔŅĶĽĨƠŅĲȮŏĪėĬŇėĔŅĶĪŜŅőėĶĚĔĶŃħŌĔĽńĨĺƢȮŏĪėĬŇėĔŅĶĪŜŅ

4033603ȮȮȮŏĪėĬŇėĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1&2-2-5' 
  ȮȮ&Technique in Biological Science'Ȯ 
 ȮȮȮȮȮėĺŅĴĮĸŀħĳńĵŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶŐĸŃėĺŅĴĶŌƟıŊŘĬģŅĬŏĪėĬŇė
ĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮěĶĶĵŅĭĶĶĦĔŅĶŒĝƟĽńĨĺƢŏıŊŗŀĚŅĬĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢȮŏĪėĬŇėĔŅĶŒĝƟĔĸƟŀĚěŋĸĪĶĶĻĬƢȮĔŅĶĺńħĕĬŅħŐĸŃĩƞŅĵĳŅı
ĳŅĵŒĨƟĔĸƟŀĚěŋĸĪĶĶĻĬƢȮĔŅĶŏĔŖĭŐĸŃŏĨĶňĵĴĨńĺŀĵƞŅĚŏıŊŗŀĻŉĔļŅĽŇŗĚĴňĝňĺŇĨȮ
ŏĪėĬŇėĔŅĶĪŜŅħŀĔœĴƟĽħŀĭŐľƟĚȮŏĪėĬŇėĔŅĶħŀĚȮĔŅĶħŀĚŒĽĽńĨĺƢȮĔŅĶȮ

ĮĶńĭĶľńĽĺŇĝŅ 
ĮĶńĭĝŊŗŀĺŇĝŅ 
ĮĶńĭėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ ěńħĪŜŅ
ĶŅĵĺŇĝŅŒľĴƞȮ
ŏıŊŗ ŀėĺŅĴ
Īń Ĭ Ľ Ĵń ĵ



 
 

 

1
4
4 

Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

ĽœĸħƢĝńŗĺėĶŅĺŐĸŃĽœĸħƢĩŅĺĶȮŏĪėĬŇėıŅĶŅĲƕĬȮ 
      Basic knowledge about the laboratory usage; ethical 
use of animals for scientific purposes; microscopy technique; 
photography under the microscope; sampling of plants and 
animals; the preserved animals; transparent animal technique; 
stuff technique; the animal skeleton technique; slide the 
temporary and permanent slide technique; paraffin technique 

ĽĨƠŅĲĽńĨĺƢȮŐĸŃĔŅĶĪŜŅőėĶĚĔĶŃħŌĔĽńĨĺƢȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮLaboratory safetyȮand basic knowledge about 
biological science technique; ethical use of animals for 
scientific purposes; microscopy technique; measurement and 
photography under a microscope;Ȯsample collection and 
preparation for living organisms;Ȯfresh dried flowers 
technique; preservation techniques; animal transparency; 
animal stuff and animal skeleton preparations 

ĽŅĴŅĶĩĨƞŀ
ĵŀħŐĬĺėŇħŒĬ
ĔŅĶıńĥĬŅ
įĸŇĨĳńĦĤƢ 
 

 

21  4033604ȮȮȮŏĪėĬŇėŏĬŊŘŀŏĵŊŗŀĽńĨĺƢŐĸŃĔŅĶĪŜŅĽœĸħƢĩŅĺĶȮȮȮȮȮȮȮȮȮȮ1&2-2-5' 
  ȮȮ&Animal Histology Technique and Permanent Slide'Ȯ 
 ȮȮȮȮȮėĺŅĴĶŌƟıŊŘĬģŅĬŏĔňŗĵĺĔńĭŏĬŊŘŀŏĵŊŗŀĽńĨĺƢȮŏĬŊŘŀŏĵŊŗŀĭŋįŇĺȮŏĬŊŘŀŏĵŊŗŀ
ŏĔňŗĵĺıńĬȮŏĬŊŘŀŏĵŊŗŀĔĸƟŅĴŏĬŊŘŀȮŏĬŊŘŀŏĵŊŗŀĮĶŃĽŅĪȮľĸńĔĕŀĚŏĪėĬŇėĔŅĶŏĨĶňĵĴ
ŏĬŊŘŀŏĵŊŗŀŏıŊŗŀŒĝƟĻŉĔļŅħƟĺĵĔĸƟŀĚěŋĸĪĶĶĻĬƢȮĔŅĶĵƟŀĴĽňŏĬŊŘŀŏĵŊŗŀȮŐĸŃŏĪėĬŇė
ĔĶŃĭĺĬĔŅĶįĸŇĨĽœĸħƢĩŅĺĶħƟĺĵŏĪėĬŇėıŅĶŅĲƕĬ 
                Introduction to animal tissues; epithelial tissue; 
connective tissue; muscular tissue; nervous tissue;Ȯthe 
techniques of tissue preparation for microscopic study; tissue 
staining and techniques for producing permanent slides with 
paraffin technique 
 

ěńħĪŜŅĶŅĵĺŇĝŅ
ŒľĴƞȮŏıŊŗŀŒľƟ
ĽŀħėĸƟŀĚĔńĭ
ĔŅĶŏĶňĵĬĔŅĶ
Ľ ŀ Ĭ ħƟ ŅĬ
ĺŇĪĵŅĻŅĽĨĶƢ
ĝňĺĳŅıȮŐĸŃ
ŏľĴŅŃĽĴĔńĭ
ĽĩŅĬĔŅĶĦƢ
ĮƤěěŋĭńĬ 
 



 
 

 

1
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5 

Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

 ĺŇĝŅŏŀĔŏĸŊŀĔȮĔĸŋƞĴĺŇĝŅěŋĸĝňĺĺŇĪĵŅȮŐĸŃŏĪėőĬőĸĵňĝňĺĳŅı   
22  4032503ȮȮȮěŋĸŇĬĪĶňĵƢŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ Ȯ ȮȮȮȮȮȮȮ1&2-2-5' 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Microorganisms in Daily Life' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔěŋĸŇĬĪĶňĵƢȮŐĸŃėĺŅĴĽŜŅėńĠĕŀĚ
ěŋĸŇĬĪĶňĵƢĪňŗĴňĨƞŀŀŅľŅĶȮŀŋĨĽŅľĔĶĶĴȮĔŅĶŏĔļĨĶȮĽŋĕĳŅıŐĸŃėĺŅĴĚŅĴ
ĕŀĚĴĬŋļĵƢŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮįĸŇĨĳńĦĤƢěŅĔīĶĶĴĝŅĨŇĪňŗŒĝƟŒĬĔŅĶėĺĭėŋĴ
ěŋĸŇĬĪĶňĵƢ ŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĪķļġň 
                Microbial utilization and the importance of 
microbes to food, industry, agriculture, human health and 
beauty in daily life; natural products for microbes controlling 
and practical experiment relevant with cortical content 

ěńħĪŜŅĶŅĵĺŇĝŅ
ŒľĴƞȮŏıŊŗŀŒľƟ
ĽŀħėĸƟŀĚĔńĭ
ĔŅĶŏĶňĵĬĔŅĶ
Ľ ŀ Ĭ ħƟ ŅĬ
ĺŇĪĵŅĻŅĽĨĶƢ
ĝňĺĳŅıȮŐĸŃ
ŏľĴŅŃĽĴĔńĭ
ĽĩŅĬĔŅĶĦƢ
ĮƤěěŋĭńĬ 

23  4032504ȮȮȮŏľŖħŐĸŃįĸŇĨĳńĦĤƢěŅĔŏľŖħȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1&0-0-3' 
     &MushroomȮand Mushroom Products) 
     ĭĪĭŅĪŐĸŃėĺŅĴĽŜŅėńĠĕŀĚŏľŖħȮĽńĦģŅĬĺŇĪĵŅĕŀĚŏľŖħȮ
ĺĚěĶĝňĺŇĨĕŀĚŏľŖħȮŏľŖħĪňŗĴňķĪīŇśĪŅĚĵŅȮŏľŖħŏĻĶļģĔŇěȮŏľŖħıŇļȮĔŅĶįĸŇĨ
ŐĸŃĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢěŅĔŏľŖħ ŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅ
Īķļġň 

     Roles and importance of mushroom, morphology 
of mushroom, mushroom life cycle, medicinal mushroom, 
economic mushroom, poisonous mushroom, cultivation of 

ěńħĪŜŅĶŅĵĺŇĝŅ
ŒľĴƞȮŏıŊŗŀėĺŅĴ
Īń Ĭ Ľ Ĵń ĵ
ĽŅĴŅĶĩĨƞŀ
ĵŀħŐĬĺėŇħŒĬ
ĔŅĶıńĥĬŅ
įĸŇĨĳńĦĤƢ  
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Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

mushrooms and development of mushroom products and 
practical experiment relevant with cortical content 

24  4032506ȮȮȮŏĪėőĬőĸĵňĝňĺĳŅıŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1&0-0-3' 
     &Biotechnology in Daily Life) 
     ıŊŘĬģŅĬĪŅĚŏĪėőĬőĸĵňĝňĺĳŅıȮėĺŅĴĽŜŅėńĠŐĸŃĭĪĭŅĪĕŀĚ
ŏĪėőĬőĸĵňĝňĺĳŅıŒĬĝňĺŇĨĮĶŃěŜŅĺńĬŒĬħƟŅĬĨƞŅĚŕȮœħƟŐĔƞȮħƟŅĬĔŅĶŐıĪĵƢȮȮȮȮ
ħƟŅĬĔŅĶŏĔļĨĶȮħƟŅĬıĸńĚĚŅĬĪħŐĪĬȮĽŇŗĚŐĺħĸƟŀĴŐĸŃŀŋĨĽŅľĔĶĶĴȮŐĸŃ
ĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĪķļġň 
      Principle of biotechnology; the Importance and 
role of biotechnology in daily life including medicine, 
agriculture, renewable energy, environment and industryȮand 
practical experiment relevant with cortical content 

ěńħĪŜŅĶŅĵĺŇĝŅ
ŒľĴƞȮŏıŊŗŀŒľƟ
ĽŀħėĸƟŀĚĔńĭ
ĔŅĶŏĶňĵĬĔŅĶ
Ľ ŀ Ĭ ħƟ ŅĬ
ĺŇĪĵŅĻŅĽĨĶƢ
ĝňĺĳŅıȮŐĸŃ
ŏľĴŅŃĽĴĔńĭ
ĽĩŅĬĔŅĶĦƢ
ĮƤěěŋĭńĬ 

25  4033507ȮȮȮěŋĸĝňĺĺŇĪĵŅĬŘŜŅĬĴŐĸŃįĸŇĨĳńĦĤƢĬĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1&0-0-3' 
     &Dairy and Dairy Products Microbiology) 
     ĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8Ȯ2.1/5./ȮěŋĸĝňĺĺŇĪĵŅ 
     ėŋĦĽĴĭńĨŇĪŅĚĔŅĵĳŅıȮŏėĴňŐĸŃěŋĸĝňĺĺŇĪĵŅĕŀĚĬŘŜŅĬĴŐĸŃ
įĸŇĨĳńĦĤƢȮŀĚėƢĮĶŃĔŀĭĪŅĚŏėĴňŐĸŃĔŅĶŐĭƞĚĶŃħńĭėŋĦĳŅıĬŘŜŅĬĴħŇĭȮ
ĔŅĶŏĬƞŅŏĽňĵȮĔŅĶŏĔŖĭĶńĔļŅȮĔŅĶŐĮĶĶŌĮȮįĸŇĨĳńĦĤƢĬĴĝĬŇħĨƞŅĚŕȮěŋĸŇĬĪĶňĵƢ
ĪňŗŏĔňŗĵĺĕƟŀĚŒĬĬŘŜŅĬĴŐĸŃįĸŇĨĳńĦĤƢĬĴȮĴŅĨĶģŅĬħƟŅĬěŋĸŇĬĪĶňĵƢŐĸŃĔŅĶ
ėĺĭėŋĴėŋĦĳŅıĕŀĚįĸŇĨĳńĦĤƢĬĴȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅ

ěńħĪŜŅĶŅĵĺŇĝŅ
ŒľĴƞȮŏıŊŗŀėĺŅĴ
Īń Ĭ Ľ Ĵń ĵ
ĽŅĴŅĶĩĨƞŀ
ĵŀħŐĬĺėŇħ 
ŐĸŃĬŜŅœĮŒĝƟœħƟ
ěĶŇĚŒĬĽĩŅĬ
ĮĶŃĔŀĭĔŅĶ 



 
 

 

1
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7 

Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

Īķļġň 
      Physical, chemical and microbiological properties 
of dairy and dairy products, chemical composition and grade 
separation of dairy quality, spoilage, preservation, processing, 
type of dairy products, microorganisms associated with dairy 
and dairy products, microbiological standard and quality 
control of dairy products and practical experiment relevant 
with cortical contents 

 

26 4032506ȮȮȮěŋĸĝňĺĺŇĪĵŅĽŇŗĚŐĺħĸƟŀĴ               1&2-2-5' 
 ȮȮȮȮ&Environmental Microbiology' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
 ȮȮȮȮĭĪĭŅĪĕŀĚěŋĸŇĬĪĶňĵƢŒĬĽŇŗĚŐĺħĸƟŀĴȮœħƟŐĔƞȮħŇĬȮĬŘŜŅȮŀŅĔŅĻȮ
ėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚěŋĸŇĬĪĶňĵƢĔńĭĽŇŗĚŐĺħĸƟŀĴȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟěŋĸŇĬĪĶňĵƢŒĬ
ĔŅĶŐĔƟœĕĴĸıŇļĽŇŗĚŐĺħĸƟŀĴȮŐĸŃĔŅĶĵƞŀĵĽĸŅĵĽŅĶıŇļőħĵĔĶŃĭĺĬĔŅĶĕŀĚ
ěŋĸŇĬĪĶňĵƢ 
               Roles of Microorganisms in Environment such as Soil, 
Water and Air, ȮInteractions between Microorganisms and 
Environment, ȮMicrobial Applications for The Solution of 
Environmental Pollution and Microbial Degradation of 
Pollutants, 

4031506ȮȮȮěŋĸĝňĺĺŇĪĵŅĽŇŗĚŐĺħĸƟŀĴ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1&2-2-5' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Environmental  Microbiology'Ȯ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8Ȯ2.1/5./ȮěŋĸĝňĺĺŇĪĵŅȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĭĪĭŅĪĕŀĚěŋĸŇĬĪĶňĵƢŒĬĽŇŗĚŐĺħĸƟŀĴȮœħƟŐĔƞȮħŇĬȮĬŘŜŅȮŀŅĔŅĻȮ
ėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚěŋĸŇĬĪĶňĵƢĔńĭĽŇŗĚŐĺħĸƟŀĴȮěŋĸŇĬĪĶňĵƢĔƞŀőĶėĪňŗıĭŒĬ
ĽŇŗĚŐĺħĸƟŀĴȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟěŋĸŇĬĪĶňĵƢŒĬĔŅĶŐĔƟœĕĴĸıŇļĽŇŗĚŐĺħĸƟŀĴȮĔŅĶ
ĭŜŅĭńħĬŘŜŅŏĽňĵĪňŗŏĔŇħĕŉŘĬŒĬŀŋĨĽŅľĔĶĶĴȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭ
ŏĬŊŘŀľŅĪķļġň 
                Roles of microorganisms in environment such as soil,Ȯ
water and air;Ȯinteractions between microorganisms and 
environment,Ȯmicrobial pathogens in environmental,Ȯmicrobial 
applications for the solution of environmental pollution waste 

ĮĶńĭĶľńĽĺŇĝŅ 
ĮĶńĭėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ ŏıŊŗŀ
ėĺŅĴĪńĬĽĴńĵ
ĽŅĴŅĶĩĨƞŀ
ĵŀħŐĬĺėŇħ 
ŐĸŃĬŜŅœĮŒĝƟœħƟ
ěĶŇĚŒĬĽĩŅĬ
ĮĶŃĔŀĭĔŅĶ 

 



 
 

 

1
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Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

water treatment in industry  and practical experiment relevant 
with cortical contents 

49  4033509ȮȮȮěŋĸĝňĺĺŇĪĵŅĽŋĕŅĳŇĭŅĸŀŅľŅĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1&0-0-3' 
 ȮȮȮȮ&Food Sanitation Microbiology) 
     ĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8Ȯ2.1/5./ȮěŋĸĝňĺĺŇĪĵŅ 
 ȮȮȮȮĔŅĶĽŋĕŅĳŇĭŅĸŀŅľŅĶȮėĺŅĴĽŜŅėńĠĕŀĚěŋĸŇĬĪĶňĵƢĔńĭĔŅĶ
ĽŋĕŅĳŇĭŅĸŀŅľŅĶȮĔŅĶėĺĭėŋĴěŋĸŇĬĪĶňĵƢŒĬĬŘŜŅȮŀŅĔŅĻȮŀŅľŅĶȮĽĩŅĬ
ĮĶŃĔŀĭĔŅĶȮĪňŗıńĔŀŅĻńĵȮŐĬĺĪŅĚŐĔƟœĕŐĸŃĮƚŀĚĔńĬ ŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗ
ĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĪķļġň 
     Food sanitation, the importance of microorganisms 
for Food sanitation, environmental health, control of 
microorganisms in water, air, food, places of work, housing, 
treatment and preventionȮand practical experiment relevant 
with cortical contents 

ěńħĪŜŅĶŅĵĺŇĝŅ
ŒľĴƞȮŏıŊŗŀėĺŅĴ
Īń Ĭ Ľ Ĵń ĵ
ĽŅĴŅĶĩĨƞŀ
ĵŀħŐĬĺėŇħ 
ŐĸŃĬŜŅœĮŒĝƟœħƟ
ěĶŇĚŒĬĽĩŅĬ
ĮĶŃĔŀĭĔŅĶ 
 

3.  40335/.ȮȮȮěŋĸĝňĺĺŇĪĵŅŏėĶŊŗŀĚĽŜŅŀŅĚ  ȮȮȮȮȮȮȮ1&2-2-5'Ȯ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Cosmetic Microbiology'ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8Ȯ2.1/5./ȮěŋĸĝňĺĺŇĪĵŅȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽƞĺĬĮĶŃĔŀĭĕŀĚįĸŇĨĳńĦĤƢŏėĶŊŗŀĚĽŜŅŀŅĚȮĝĬŇħĕŀĚěŋĸŇĬĪĶňĵƢ
ĪňŗĮĬŏĮƘƨŀĬŒĬįĸŇĨĳńĦĤƢŏėĶŊŗŀĚĽŜŅŀŅĚȮĔŅĶĨĶĺěĺŇŏėĶŅŃľƢėŋĦĳŅıĪŅĚěŋĸ
ĝňĺĺŇĪĵŅȮĮĶŃĽŇĪīŇĳŅıĨƟŅĬěŋĸŇĬĪĶňĵƢĕŀĚĽŅĶĔńĬŏĽňĵȮĔĸœĔĨƟŅĬěŋĸŇĬĪĶňĵƢ

ěńħĪŜŅĶŅĵĺŇĝŅ
ŒľĴƞȮŏıŊŗŀėĺŅĴ
Īń Ĭ Ľ Ĵń ĵ
ĽŅĴŅĶĩĨƞŀ
ĵŀħŐĬĺėŇħ 
ŐĸŃĬŜŅœĮŒĝƟœħƟ



 
 

 

1
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Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

ĕŀĚĽŅĶĔńĬŏĽňĵĭŅĚĝĬŇħŐĸŃĔŅĶĨŀĭĽĬŀĚĕŀĚěŋĸŇĬĪĶňĵƢȮĔġĕƟŀĭńĚėńĭ
ŏĔňŗĵĺĔńĭěŋĸŇĬĪĶňĵƢŒĬŏėĶŊŗŀĚĽŜŅŀŅĚȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅ
Īķļġň 
     Composition of cosmetic products, type of 
microorganisms contaminated in cosmetic products, analysis of 
microbiological quality, antimicrobial preservative efficacy, 
antimicrobial mechanism of some preservatives and microbial 
response, regulation about microorganisms in cosmetic products 
and practical experiment relevant with cortical contents 

ěĶŇĚŒĬĽĩŅĬ
ĮĶŃĔŀĭĔŅĶ 
 

3/  4033510ȮȮȮŏĪėőĬőĸĵňĝňĺĳŅıĔńĭŀŅľŅĶŏıŊŗŀĽŋĕĳŅı         3(2-2-5' 
               (Biotechnology in Functional Food) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮėĺŅĴĽŜŅėńĠŀŅľŅĶŏıŊŗŀĽŋĕĳŅıȮĽŅĶŀŀĔķĪīŇśĪŅĚĝňĺĳŅı
ĽŜŅľĶńĭŀŅľŅĶŐĸŃŏėĶŊŗŀĚħŊŗĴȮĭĪĭŅĪĕŀĚŏĪėőĬőĸĵňĝňĺĳŅıŒĬĔŅĶįĸŇĨ
ŀŅľŅĶŏıŊŗŀĽŋĕĳŅıȮĽĩŅĬĔŅĶĦƢĮƤěěŋĭńĬĕŀĚĔŅĶĺŇěńĵŐĸŃıńĥĬŅŀŅľŅĶ
ŏıŊŗŀĽŋĕĳŅı ŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĪķļġň 
                The importance of functional food; bioactive 
compounds used in food and beverage; role of 
biotechnology in functional food production; trend of 
research and development of functional food and practical 
experiment relevant with cortical contents 

ěńħĪŜŅĶŅĵĺŇĝŅ
ŒľĴƞȮŏıŊŗŀŒľƟ
ĽŀħėĸƟŀĚĔńĭ
ĔŅĶŏĶňĵĬĔŅĶ
Ľ ŀ Ĭ ħƟ ŅĬ
ĺŇĪĵŅĻŅĽĨĶƢ
ĝňĺĳŅıȮŐĸŃ
ŏľĴŅŃĽĴĔńĭ
ĽĩŅĬĔŅĶĦƢ
ĮƤěěŋĭńĬ 
 



 
 

 

1
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Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

30 4033105   ĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀıŊĝ     1&2-2-5' 
 ȮȮȮȮ&Plant Tissue Culture' 
     ĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ:ȮœĴƞĴň 
 ȮȮȮȮľĸńĔĔŅĶŐĸŃŏĪėĬŇėĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀıŊĝȮĔŅĶĮĶŃĵŋĔĨƢ
ŏĪėĬŇėĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀıŊĝœĮŒĝƟŒĬĔŅĶĻŉĔļŅĪŅĚħƟŅĬıŊĝȮĔŅĶ
ĕĵŅĵıńĬīŋƢıŊĝȮĔŅĶĻŉĔļŅĪŅĚħƟŅĬőĶėıŊĝȮĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢıŊĝȮĔŅĶįĸŇĨĽŅĶ
ĪŋĨŇĵĳŌĴŇŐĸŃĔŅĶŀĬŋĶńĔļƢıńĬīŋƢıŊĝĪŜŅĮĢŇĭńĨŇĔŅĶ 
     Principle and Technique of Plant Tissue Culture, 
Application in Technique of Plant Tissue Culture in Plant 
Research, Plant Micropropagation, Phytopathological Research, 
Plant Improvement, Secondary Metabolite Production and 
Germplasm Conservation, Laboratory Exercise  

4033511ȮȮȮĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀıŊĝ         3(2-2-5) 
               (Plant Tissue Culture) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĸńĔĔŅĶŐĸŃŏĪėĬŇėĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀıŊĝȮĔŅĶĮĶŃĵŋĔĨƢ
ŏĪėĬŇėĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀıŊĝœĮŒĝƟŒĬĔŅĶĻŉĔļŅĪŅĚħƟŅĬıŊĝȮĔŅĶ
ĕĵŅĵıńĬīŋƢıŊĝȮĔŅĶĻŉĔļŅĪŅĚħƟŅĬőĶėıŊĝȮĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢıŊĝȮĔŅĶįĸŇĨ
ĽŅĶĪŋĨŇĵĳŌĴŇŐĸŃĔŅĶŀĬŋĶńĔļƢıńĬīŋƢıŊĝ ŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭ
ŏĬŊŘŀľŅĪķļġň 
               Principle and technique of plant tissue culture; 
application in technique of plant tissue culture in plant 
research; plant micropropagation, phytopathological 
research, plant improvement, secondary metabolite 
production and germplasm conservation and practical 
experiment relevant with cortical contents 

ĮĶńĭĶľńĽĺŇĝŅ 
ĮĶńĭėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅ ŏıŊŗŀ
ėĺŅĴĪńĬĽĴńĵ
ĽŅĴŅĶĩĨƞŀ
ĵŀħŐĬĺėŇħŒĬ
ĔŅĶıńĥĬŅ
įĸŇĨĳńĦĤƢ 

 

31  4033512ȮȮȮĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀœĴƟħŀĔœĴƟĮĶŃħńĭ           3(2-2-5) 
               (Tissue Culture of Ornamental Plant) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĮĶŃĺńĨŇĕŀĚĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀıŊĝȮĺńĽħŋŀŋĮĔĶĦƢıŊŘĬģŅĬĪňŗ
ŒĝƟŒĬĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀıŊĝȮĽƞĺĬĮĶŃĔŀĭĕŀĚŀŅľŅĶȮŏĪėĬŇėĔŅĶ
ŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀıŊĝȮĕńŘĬĨŀĬĔŅĶŏıŅŃŏĸňŘĵĚŏĬŊŘŀŏĵŊŗŀœĴƟħŀĔœĴƟĮĶŃħńĭȮ
ĔŅĶĵƟŅĵĮĸŌĔœĴƟħŀĔœĴƟĮĶŃħńĭĸĚŒĬĔĶŃĩŅĚȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚ
ĔńĭŏĬŊŘŀľŅĪķļġň 

ěńħĪŜŅĶŅĵĺŇĝŅ
ŒľĴƞȮŏıŊŗŀėĺŅĴ
Īń Ĭ Ľ Ĵń ĵ
ĽŅĴŅĶĩĨƞŀ
ĵŀħŐĬĺėŇħŒĬ
ĔŅĶıńĥĬŅ
įĸŇĨĳńĦĤƢ 



 
 

 

1
5
1 

Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

               History ofȮplant tissue culture; basic equipment for 
plant tissue culture; media composition; plant tissue culture 
techniques; procedure of tissue culture of ornamental plant; 
transplantation of ornamental plant into potting media and 
practical experiment relevant with cortical contents 

 

52  4033513ȮȮȮŏĪėőĬőĸĵňĝňĺĳŅıĔńĭĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔĪĶńıĵŅĔĶȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĝňĺĳŅıȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ             3(2-2-5' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Biotechnology in Utilization of Biological Resource' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8Ȯ2.115//ȮŏĪėőĬőĸĵňĝňĺĳŅı 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĪĶńıĵŅĔĶĝňĺĳŅıȮĺńĽħŋŏľĸŊŀĪŇŘĚěŅĔĔŅĶŏĔļĨĶȮŐĸŃįĸ
ıĸŀĵœħƟěŅĔŀŋĨĽŅľĔĶĶĴĔŅĶŏĔļĨĶȮĔĶŃĭĺĬĔŅĶŏĪėőĬőĸĵňĝňĺĳŅıĪňŗ
ŏĔňŗĵĺĕƟŀĚȮĔŅĶŒĝƟŏĪėőĬőĸĵňĝňĺĳŅıŒĬĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔĪĶńıĵŅĔĶ
ĝňĺĳŅıȮŐĸŃĔŅĶŏıŇŗĴĴŌĸėƞŅĕŀĚĺńĽħŋŏľĸŊŀĪŇŘĚĪŅĚĔŅĶŏĔļĨĶȮŏıŊŗŀĬŜŅœĮ
ĮĶŃĵŋĔĨƢŒĝƟŒĬħƟŅĬĨƞŅĚŕȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĪķļġň 

                Biological resource; agriculture waste and by-
product from agro-industry;  related biotechnology process; 
biotechnology for utilization natural resource and value 
added of agriculture waste for application in varies fields and 
practical experiment relevant with cortical contents 
 

ěńħĪŜŅĶŅĵĺŇĝŅ
ŒľĴƞȮŏıŊŗŀėĺŅĴ
Īń Ĭ Ľ Ĵń ĵ
ĽŅĴŅĶĩĨƞŀ
ĵŀħŐĬĺėŇħŒĬ
ĔŅĶıńĥĬŅ
įĸŇĨĳńĦĤƢ 
 



 
 

 

1
5
2 

Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

53  4033514ȮȮȮŏĪėőĬőĸĵňĝňĺĳŅıĔńĭĔŅĶĨĶĺěĺŇŏėĶŅŃľƢőĶėŒĬĮƤěěŋĭńĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  
               3(2-2-5' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Biotechnology in Diagnosis' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8Ȯ2.115//ȮŏĪėőĬőĸĵňĝňĺĳŅı 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮėĺŅĴľĴŅĵȮėĺŅĴĽŜŅėńĠĕŀĚŏĪėőĬőĸĵňĝňĺĳŅıĪŅĚĔŅĶŐıĪĵƢȮ
ĭĪĭŅĪĕŀĚŏĪėőĬőĸĵňĝňĺĳŅıŒĬĔŅĶĨĶĺěĺŇŏėĶŅŃľƢĽŅŏľĨŋĕŀĚőĶėĨŇħĨƞŀȮ
ŐĸŃőĶėœĴƞĨŇħĨƞŀȮŏĪėőĬőĸĵňĔŅĶĶńĔļŅȮŐĸŃĔŅĶĮƚŀĚĔńĬĔŅĶŐıĶƞĔĶŃěŅĵőĶė
ŒĬĮƤěěŋĭńĬȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĪķļġň 
                Definition, importance of medical biotechnology; 
the role of medical biotechnology to analysis cause of 
infectious disease and non-infectious disease; treatment 
technology and prevention of spread at present and 
practical experimentȮrelevant with cortical contents 

ěńħĪŜŅĶŅĵĺŇĝŅ
ŒľĴƞȮŏıŊŗŀėĺŅĴ
Īń Ĭ Ľ Ĵń ĵ
ĽŅĴŅĶĩĨƞŀ
ĵŀħŐĬĺėŇħŒĬ
ĔŅĶıńĥĬŅ
įĸŇĨĳńĦĤƢ 
 

 ĺŇĝŅİƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňı-ĽľĔŇěĻŉĔļŅ   
56 4031901   ŏĨĶňĵĴİƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňıĝňĺĺŇĪĵŅ                1&90' 

     &Pre-Field Experiences in Biology' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
 ȮȮȮȮȮĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĕŀĚįŌƟŏĶňĵĬȮĔƞŀĬŀŀĔİƗĔĮĶŃĽĭĔŅĶĦƢ
ĺŇĝŅĝňıĪŅĚĝňĺĺŇĪĵŅȮŒĬħƟŅĬĔŅĶĶńĭĶŌƟĸńĔļĦŃŐĸŃőŀĔŅĽĕŀĚĔŅĶĮĶŃĔŀĭ
ŀŅĝňıȮĔŅĶıńĥĬŅĨńĺįŌƟŏĶňĵĬŒľƟĴňėĺŅĴĶŌƟȮĪńĔļŃȮŏěĨėĨŇȮŐĶĚěŌĚŒěȮŐĸŃ

4034802   ŏĨĶňĵĴİƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňıĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1(90) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Pre-Field Experiences in Biological Science' 
               ĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĕŀĚĬńĔĻŉĔļŅȮŒĬħƟŅĬĔŅĶıńĥĬŅ
ĭŋėĸŇĔĳŅıȮĪńĔļŃĪŅĚħƟŅĬĶŃĭĭĮĶŃĔńĬėŋĦĳŅıŒĬőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴȮ
ĪńĔļŃĪŅĚħƟŅĬĔŅĶėŇħĺŇŏėĶŅŃľƢȮħŇěŇĪńĸȮŐĸŃĳŅļŅŀńĚĔķļȮĪńĔļŃĪŅĚ

ĮĶńĭĶľńĽĺŇĝŅ 
ĮĶńĭĝŊŗŀĺŇĝŅ 
ĮĶńĭėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅȮŏıŊŗŀŒľƟ
ĽŀħėĸƟŀĚĔńĭ
ĔŅĶŏĶňĵĬĔŅĶ



 
 

 

1
5
3 

Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

ėŋĦĸńĔļĦŃĪňŗŏľĴŅŃĽĴĔńĭĺŇĝŅĝňıȮőħĵĔŅĶĔĶŃĪŜŅŒĬĽĩŅĬĔŅĶĦƢľĶŊŀĶŌĮŐĭĭ
ĞŉŗĚŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŏĶňĵĬĶŌƟĮƤĠľŅĪŅĚħƟŅĬĝňĺĺŇĪĵŅĪňŗŏĔŇħĕŉŘĬŒĬőĶĚĚŅĬ
ŀŋĨĽŅľĔĶĶĴȮŐĸƟĺİƗĔľńħĔŅĶŐĔƟĮƤĠľŅőħĵĺŇīňĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮİƗĔĔŅĶŒĝƟ
ŏėĶŊŗŀĚĴŊŀŏėĶŊŗŀĚěńĔĶĪŅĚŀŋĨĽŅľĔĶĶĴȮŐĸŃĔŅĶĺŇŏėĶŅŃľƢėŋĦĳŅıȮĶĺĴĩŉĚ
ĔŅĶĻŉĔļŅħŌĚŅĬħƟŅĬŀŋĨĽŅľĔĶĶĴ 
      PreparationȮstudentsȮto Pre-Field Experiences in 
Biology and Technology in terms ofȮperceivedȮcharacteristics 
andȮthe prospect ofȮoccupation,ȮDevelopment ofȮthe attendeesȮ
withȮthe knowledge; skills, attitudes, motivation, and featuresȮ
those are appropriate toȮthe profession, TheȮactionȮin situationsȮ
or patternsȮassociatedȮwithȮlearningȮproblemsȮin biology scienceȮ
and technologyȮin theȮindustry,ȮTheȮpracticeȮof solvingȮ
problems byȮscientific methods,ȮTraining in the useȮof industrialȮ
machinery,ChemicalȮprocessingȮequipment and analysis ofȮ
quality includes  the studyȮofȮtheȮindustry 

ĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮĶĺĴĩŉĚĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀ
ŏĜıŅŃĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮőħĵĴňĶŃĵŃŏĺĸŅœĴƞĬƟŀĵĔĺƞŅȮ7.ȮĝńŗĺőĴĚȮĬńĔĻŉĔļŅ
ĬŜŅŏĽĬŀĚŅĬĨƞŀėĦŃĔĶĶĴĔŅĶ 
                Preparation of students not less than 9.Ȯhours 
about the personality, The knowledge in Quality assurance 
system for industrial plants, the analytical thinking, digital, 
English skills, Biological science laboratory experimental skills 
and advance instruments in this field; Presentation to the 
committees 

Ľ ŀ Ĭ ħƟ ŅĬ
ĺŇĪĵŅĻŅĽĨĶƢ
ĝňĺĳŅıȮŐĸŃ
ŏľĴŅŃĽĴĔńĭ
ĽĩŅĬĔŅĶĦƢ
ĮƤěěŋĭńĬ 

57 4031902ȮȮȮŏĨĶňĵĴĽľĔŇěĻŉĔļŅȮ                  1&90' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Pre-Cooperative  Education'Ȯ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĸńĔĔŅĶŐĸŃŐĬĺėŇħŏĔňŗĵĺĔńĭĽľĔŇěĻŉĔļŅȮĔĶŃĭĺĬĔŅĶŐĸŃ
ĕńŘĬĨŀĬĕŀĚĽľĔŇěĻŉĔļŅȮĶŃŏĭňĵĭĕƟŀĭńĚėńĭĪňŗŏĔňŗĵĺĔńĭĽľĔŇěĻŉĔļŅȮėĺŅĴĶŌƟ
ıŊŘĬģŅĬŐĸŃŏĪėĬŇėŒĬĔŅĶĽĴńėĶĔŅĶŏĸŊŀĔĽĩŅĬĮĶŃĔŀĭĔŅĶȮĺŇīňĔŅĶŏĕňĵĬ

4034803ȮȮȮŏĨĶňĵĴĽľĔŇěĻŉĔļŅȮ              1&90' 
               &Pre-Cooperative  Education' 
               ľĸńĔĔŅĶŐĸŃŐĬĺėŇħŏĔňŗĵĺĔńĭĽľĔŇěĻŉĔļŅȮĔĶŃĭĺĬĔŅĶŐĸŃ
ĕńŘĬĨŀĬĕŀĚĽľĔŇěĻŉĔļŅȮĶŃŏĭňĵĭĕƟŀĭńĚėńĭĪňŗŏĔňŗĵĺĔńĭĽľĔŇěĻŉĔļŅȮėĺŅĴĶŌƟ
ıŊŘĬģŅĬŐĸŃŏĪėĬŇėŒĬĔŅĶĽĴńėĶĔŅĶŏĸŊŀĔĽĩŅĬĮĶŃĔŀĭĔŅĶȮĺŇīňĔŅĶŏĕňĵĬ

ĮĶńĭĶľńĽĺŇĝŅ 



 
 

 

1
5
4 

Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

ěħľĴŅĵĽĴńėĶĚŅĬŐĸŃĔŅĶĽńĴĳŅļĦƢĚŅĬȮėĺŅĴĶŌƟıŊŘĬģŅĬŐĸŃĪńĔļŃĪňŗěŜŅŏĮƦĬ
ĽŜŅľĶńĭĔŅĶœĮĮĢŇĭńĨŇĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶȮĶŃĭĭĭĶŇľŅĶĚŅĬėŋĦĳŅıŒĬ
ĽĩŅĬĮĶŃĔŀĭĔŅĶȮŏĪėĬŇėĔŅĶĬŜŅŏĽĬŀőėĶĚĚŅĬľĶŊŀįĸĚŅĬŐĸŃĔŅĶŏĕňĵĬ
ĶŅĵĚŅĬĺŇĝŅĔŅĶȮĔŅĶıńĥĬŅĭŋėĸŇĔĳŅıȮěĶŇĵīĶĶĴŐĸŃěĶĶĵŅĭĶĶĦĺŇĝŅĝňı
ĔƞŀĬŀŀĔœĮĮĢŇĭńĨŇĚŅĬĪňŗĽĩŅĬĮĶŃĔŀĭĔŅĶ 
 ȮȮȮȮȮPrinciple, concept, process and steps of Cooperative 
Education; relevant rules and regulation of Cooperative 
Education; basic knowledge and techniques in job application; 
workplace selection; method ofȮwriting application letter; job 
interview; basic knowledge and skills needed for working in 
workplace; quality management system; project or product 
presentation techniques; academic report writing; personality 
development; ethic and code of conduct in profession before 
practicing in workplace, 

ěħľĴŅĵĽĴńėĶĚŅĬŐĸŃĔŅĶĽńĴĳŅļĦƢĚŅĬȮėĺŅĴĶŌƟıŊŘĬģŅĬŐĸŃĪńĔļŃĪňŗ
ěŜŅŏĮƦĬĽŜŅľĶńĭĔŅĶœĮĮĢŇĭńĨŇĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶȮĶŃĭĭĭĶŇľŅĶĚŅĬ
ėŋĦĳŅıŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶȮŏĪėĬŇėĔŅĶĬŜŅŏĽĬŀőėĶĚĚŅĬľĶŊŀįĸĚŅĬ
ŐĸŃĔŅĶŏĕňĵĬĶŅĵĚŅĬĺŇĝŅĔŅĶȮĔŅĶıńĥĬŅĭŋėĸŇĔĳŅıȮěĶŇĵīĶĶĴŐĸŃ
ěĶĶĵŅĭĶĶĦĺŇĝŅĝňıĔƞŀĬŀŀĔœĮĮĢŇĭńĨŇĚŅĬĪňŗĽĩŅĬĮĶŃĔŀĭĔŅĶ 
               Principle concept; process and steps of 
cooperative education; relevant rules and regulation of 
cooperative education; basic knowledge and techniques in 
job application; workplace selection; method ofȮwriting 
application letter; job interview; basic knowledge and skills 
needed for working in workplace; quality management 
system; project or product presentation techniques; 
academic report writing; personality development; ethic and 
code of conduct in profession before practicing in workplace 

38 4032903ȮȮȮİƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňıĝňĺĺŇĪĵŅ     6&540' 
 ȮȮȮȮ&Field Experiences in Biology' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8Ȯ4031901 ŏĨĶňĵĴİƗĔĮĶŃĽĭĔŅĶĦƢ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĝňıĝňĺĺŇĪĵŅ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŒľƟĴňĔŅĶŏĨĶňĵĴİƗĔŐĸŃİƗĔœĴƞĨŗŜŅĔĺƞŅȮ540ȮĝńŗĺőĴĚȮŒĬĽĩŅĬ
ĮĶŃĔŀĭĔŅĶĪňŗŏĮƦĬĕŀĚŏŀĔĝĬȮľĶŊŀľĬƞĺĵĚŅĬĕŀĚĶńģĪňŗŏľĴŅŃĽĴŒĬŏĶŊŗŀĚ

4034804   İƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňıĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 6&540' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Field Experiences in Biological Science' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8Ȯ4034802 ŏĨĶňĵĴİƗĔȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňıĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŒľƟĴňĔŅĶŏĨĶňĵĴİƗĔŐĸŃİƗĔœĴƞĨŗŜŅĔĺƞŅȮ540ȮĝńŗĺőĴĚȮŒĬĽĩŅĬ
ĮĶŃĔŀĭĔŅĶĪňŗŏĮƦĬĕŀĚŏŀĔĝĬȮľĶŊŀľĬƞĺĵĚŅĬĕŀĚĶńģĪňŗŏľĴŅŃĽĴŒĬŏĶŊŗŀĚ

ĮĶńĭĶľńĽĺŇĝŅ 
ĮĶńĭĝŊŗŀĺŇĝŅ 
ĮĶńĭėŜŅŀīŇĭŅĵ
ĶŅĵĺŇĝŅȮŏıŊŗŀŒľƟ
ĽŀħėĸƟŀĚĔńĭ
ĔŅĶŏĶňĵĬĔŅĶ
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5
5 

Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

ŏĔňŗĵĺĔńĭĚŅĬħƟŅĬĝňĺĺŇĪĵŅ 
     Prepare training and train not less than 540 hours in 
the establishment of a private or government involving biology, 

ŏĔňŗĵĺĔńĭĚŅĬħƟŅĬĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 
                Prepare training and train not less than 540 hours 
in the establishment of a private or government involving 
biological science 

Ľ ŀ Ĭ ħƟ ŅĬ
ĺŇĪĵŅĻŅĽĨĶƢ
ĝňĺĳŅıȮŐĸŃ
ŏľĴŅŃĽĴĔńĭ
ĽĩŅĬĔŅĶĦƢ
ĮƤěěŋĭńĬ 

59 4032904ȮȮȮĽľĔŇěĻŉĔļŅ                       6ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Cooperative  Education' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8Ȯ2.1/7.0ȮŏĨĶňĵĴĽľĔŇěĻŉĔļŅ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔŅĶĮĢŇĭńĨŇĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶŀĵƞŅĚĴňĶŃĭĭœĴƞĬƟŀĵĔĺƞŅȮ16 
ĽńĮħŅľƢȮőħĵĔŅĶěńħŒľƟĴňĔŅĶŏĶňĵĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶĶƞĺĴĔńĭĔŅĶěńħŒľƟ
ĬńĔĻŉĔļŅœħƟĮĢŇĭńĨŇĚŅĬěĶŇĚĳŅĵŒĨƟĔŅĶėĺĭėŋĴħŌŐĸĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŐĸŃ
ĽĩŅĬĮĶŃĔŀĭĔŅĶȮőħĵĬŜŅėĺŅĴĶŌƟĪńŘĚĳŅėĪķļġňȮŐĸŃĳŅėĮĢŇĭńĨŇĪňŗœħƟěŅĔ
ĔŅĶĻŉĔļŅœĮŒĝƟŒĬĽĩŅĬĔŅĶĦƢěĶŇĚŒĬĸńĔļĦŃıĬńĔĚŅĬĝńŗĺėĶŅĺȮĦȮĽĩŅĬ
ĮĶŃĔŀĭĔŅĶĪňŗĴňėĺŅĴĶƞĺĴĴŊŀĪŅĚĺŇĝŅĔŅĶȮ&MOU'ȮĔńĭĴľŅĺŇĪĵŅĸńĵ 
                SystematicȮpractice in workplace not less than 16 
weeks by studying in cooperation with business organization; 
supervised will be given by mentor and workplace; theory and 
practice are applied in real situation as temporary employee at 
MOU workplace, 

4034805ȮȮȮĽľĔŇěĻŉĔļŅ                   6ȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Cooperative  Education' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8Ȯ4034803 ŏĨĶňĵĴĽľĔŇěĻŉĔļŅ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔŅĶĮĢŇĭńĨŇĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶŀĵƞŅĚĴňĶŃĭĭœĴƞĬƟŀĵĔĺƞŅȮ
16 ĽńĮħŅľƢȮőħĵĔŅĶěńħŒľƟĴňĔŅĶŏĶňĵĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶĶƞĺĴĔńĭĔŅĶěńħŒľƟ
ĬńĔĻŉĔļŅœħƟĮĢŇĭńĨŇĚŅĬěĶŇĚĳŅĵŒĨƟĔŅĶėĺĭėŋĴħŌŐĸĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŐĸŃ
ĽĩŅĬĮĶŃĔŀĭĔŅĶȮőħĵĬŜŅėĺŅĴĶŌƟĪńŘĚĳŅėĪķļġňȮŐĸŃĳŅėĮĢŇĭńĨŇĪňŗœħƟěŅĔ
ĔŅĶĻŉĔļŅœĮŒĝƟŒĬĽĩŅĬĔŅĶĦƢěĶŇĚŒĬĸńĔļĦŃıĬńĔĚŅĬĝńŗĺėĶŅĺȮĦȮĽĩŅĬ
ĮĶŃĔŀĭĔŅĶĪňŗĴňėĺŅĴĶƞĺĴĴŊŀĪŅĚĺŇĝŅĔŅĶȮ&MOU'ȮĔńĭĴľŅĺŇĪĵŅĸńĵ 

Ȯ                SystematicȮpractice in workplace not less than 
16 weeks by study in cooperation with business organization; 
supervised will be given by mentor and workplace; theory 
and practice are applied in real situation as temporary 
employee at MOU workplace, 

ĮĶńĭĶľńĽĺŇĝŅ 
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Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔȮĺŇĝŅŐĔĬ   
60 4011303ȮȮȮĲƕĽŇĔĽƢĪńŗĺœĮ                3&3-0-6'ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&General Physics' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĸńĔĔŅĶĪŅĚĲƕĽŇĔĽƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢȮŏĬŊŘŀľŅėĶŀĭėĸŋĴľńĺĕƟŀ
ĪŅĚĔĸĻŅĽĨĶƢȮĔŅĶĽńŗĬŐĸŃėĸŊŗĬȮŀŋĦľıĸĻŅĽĨĶƢĕŀĚœľĸȮĽĬŅĴœĲĲƚŅȮ
ĽĬŅĴŐĴƞŏľĸŖĔȮŐĽĚȮŏĽňĵĚŐĸŃĲƕĽŇĔĽƢĵŋėŒľĴƞ 
               Principles of physics and applications ; the subject covers 
topics in mechanics, oscillations and waves, thermodynamics, fluids, 
electric field, magnetic fields, light, sound and modern physics 

 ĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶŏıŊŗŀŒľƟ
ŏľĴŅŃĽĴĔńĭ
ĵŋėĽĴńĵŐĸŃ
ĽĩŅĬĔŅĶĦƢ
ĮƤěěŋĭńĬ 

61 4011605 ȮȮĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢĪńŗĺœĮ               1&0-2-1' 
 ȮȮȮȮ&General Physics Laboratory'Ȯ 
 ȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĮĢŇĭńĨŇĔŅĶŏĔňŗĵĺĔńĭȮĔĸĻŅĽĨĶƢȮĔŅĶĽńŗĬŐĸŃėĸŊŗĬȮŀŋĦľıĸĻŅĽĨĶƢȮ
ĕŀĚœľĸȮĽĬŅĴœĲĲƚŅȮĽĬŅĴŐĴƞŏľĸŖĔȮŐĽĚȮŏĽňĵĚŐĸŃĲƕĽŇĔĽƢĵŋėŒľĴƞ 
     Laboratory practices involving mechanics, oscillations 
and waves, thermodynamics, fluids, electric field, magnetic 
fields, light, sound and modern physics 

 ĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶŏıŊŗŀŒľƟ
ŏľĴŅŃĽĴĔńĭ
ĵŋėĽĴńĵŐĸŃ
ĽĩŅĬĔŅĶĦƢ
ĮƤěěŋĭńĬ 

62 4091201ȮȮȮŐėĸėŌĸńĽ 1                 3&1-.-4' 
 ȮȮȮȮ&Calculus 1' 
 ȮȮȮȮŏĞĨŐĸŃĲƤĚĔƢĝńĬȮĸŇĴŇĨŐĸŃėĺŅĴĨƞŀŏĬŊŗŀĚĕŀĚĲƤĚĔƢĝńĬȮŀĬŋıńĬīƢĕŀĚ

 ĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶŏıŊŗŀŒľƟ
ŏľĴŅŃĽĴĔńĭ
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Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

ĲƤĚĔƢĝńĬŐĸŃĔŅĶĮĶŃĵŋĔĨƢȮĮĶŇıńĬīƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 
     Set and Function, Limits and Continuity, Derivatives 
and Application, Integration and Application 

ĵŋėĽĴńĵŐĸŃ
ĽĩŅĬĔŅĶĦƢ
ĮƤěěŋĭńĬ 

63 4091202ȮȮȮŐėĸėŌĸńĽ 2                 3&1-.-4' 
 ȮȮȮȮ&Calculus 2'Ȯ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8Ȯ4091201ȮŐėĸėŌĸńĽ 1   
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĪėĬŇėĔŅĶľŅĮĶŇıńĬīƢȮĲƤĚĔƢĝńĬľĸŅĵĨńĺŐĮĶȮĸŇĴŇĨŐĸŃėĺŅĴĨƞŀȮ
ŏĬŊŗŀĚĕŀĚĲƤĚĔƢĝńĬľĸŅĵĨńĺŐĮĶȮŀĬŋıńĬīƢĵƞŀĵȮĸŜŅħńĭŐĸŃŀĬŋĔĶĴȮŀĬŋĔĶĴŀĬńĬĨƢ 
               Techniques of Integration, Multiple-variable Function, 
Limits and Continuity Multiple-variable Functions, Partial 
Derivative, Sequence and Series, Infinite Series 

 ĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶŏıŊŗŀŒľƟ
ŏľĴŅŃĽĴĔńĭ
ĵŋėĽĴńĵŐĸŃ
ĽĩŅĬĔŅĶĦƢ
ĮƤěěŋĭńĬ 

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔȮĺŇĝŅŏŀĔĭńĚėńĭ   
64 4031202ȮȮȮĔŅĵĺŇĳŅėĻŅĽĨĶƢŐĸŃĽĶňĶĺŇĪĵŅĕŀĚĽńĨĺƢ ȮȮȮȮȮȮȮȮȮȮȮȮ1&2-2-5' 

     &Animal  Anatomy and Physiology' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶŃĭĭŏĬŊŘŀŏĵŊŗŀĕŀĚĽńĨĺƢĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚőėĶĚĽĶƟŅĚĶƞŅĚĔŅĵȮ
ŐĸŃľĬƟŅĪňŗĕŀĚőėĶĚĽĶƟŅĚĨƞŅĚŕȮĳŅĺŃīŜŅĶĚħŋĸŒĬĶƞŅĚĔŅĵĕŀĚĽńĨĺƢȮĶŃĭĭĨƞŅĚŕȮ
ŒĬĶƞŅĚĔŅĵĕŀĚĽńĨĺƢŐĸŃĭĪĮĢŇĭńĨŇĔŅĶĨŅĴŏĬŊŘŀľŅĪňŗĔĸƞŅĺ  
 Functions of Animal Tissues, Growth and Development of 
Body Structure in Animals, Homeostasis, Organ System in Animals 

 ĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶŏıŊŗŀŒľƟ
ŏľĴŅŃĽĴĔńĭ
ĵŋėĽĴńĵŐĸŃ
ĽĩŅĬĔŅĶĦƢ
ĮƤěěŋĭńĬ 
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Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

and Laboratory 
65 4031301ȮȮȮĬŇŏĺĻĺŇĪĵŅ                3&3-0-6' 

 ȮȮȮȮ&Ecology' 
 ȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
     ėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬĪŅĚĬŇŏĺĻĺŇĪĵŅȮĺńĢěńĔĶĕŀĚĽŅĶȮĮƤěěńĵěŜŅĔńħȮȮ
ĝĬŇħȮĮĶŃĝŅĔĶȮĽńĚėĴĽŇŗĚĴňĝňĺŇĨȮĔŅĶŏĮĸňŗĵĬŐĮĸĚŐĪĬĪňŗȮȮĴĸıŇļȮĔŅĶŀĬŋĶńĔļƢȮ
ĔŅĶěńħĔŅĶĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŐĸŃĽŇŗĚŐĺħĸƟŀĴȮȮŐĸŃĔŅĶĮĶŃŏĴŇĬįĸĔĶŃĪĭ
ĽŇŗĚŐĺħĸƟŀĴ 
      Fundamental of Ecology  Biogeochemical Cycle,  
Limiting Factors,  Species,  Population,  Community, Ecological 
Succession, Pollution, Conservation Management of Natural 
Resource and Environmental Impact Assessment 

 ĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶŏıŊŗŀŒľƟ
ŏľĴŅŃĽĴĔńĭ
ĵŋėĽĴńĵŐĸŃ
ĽĩŅĬĔŅĶĦƢ
ĮƤěěŋĭńĬ 

66 4031302ȮȮȮĮĢŇĭńĨŇĔŅĶĬŇŏĺĻĺŇĪĵŅ               1&0-2-1' 
 ȮȮȮȮ&Ecology Laboratory' 
 ȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
     ĔŅĶĻŉĔļŅĳŅėĮĢŇĭńĨŇŏĔňŗĵĺĔńĭĶŃĭĭĬŇŏĺĻĺŇĪĵŅĝĬŇħĨƞŅĚŕȮ
ĶĺĴĪńŘĚĬŜŅĬńĔĻŉĔļŅŀŀĔĮĢŇĭńĨŇĔŅĶĬŀĔĽĩŅĬĪňŗȮŏıŊŗŀĻŉĔļŅĽĳŅıĨƞŅĚŕȮĨŅĴ
īĶĶĴĝŅĨŇ 
 ȮȮȮȮStudy of Ecological Laboratory and Field Trip for 
Study Natural Ecological 

 ĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶŏıŊŗŀŒľƟ
ŏľĴŅŃĽĴĔńĭ
ĵŋėĽĴńĵŐĸŃ
ĽĩŅĬĔŅĶĦƢ
ĮƤěěŋĭńĬ 
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Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

67 4031402ȮȮȮĝňĺĺŇĪĵŅĕŀĚŏĞĸĸƢ               3&3-0-6' 
 ȮȮȮȮ&Cell Biology' 
     ĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
 ȮȮȮȮĸńĔļĦŃĽŜŅėńĠĕŀĚŏĞĸĸƢĝĬŇħĨƞŅĚŕȮőėĶĚĽĶƟŅĚȮľĬƟŅĪňŗĶĺĴĪńŘĚ
ĔĶŃĭĺĬĔŅĶŏĮĸňŗĵĬŐĮĸĚĪňŗŏĔŇħĕŉŘĬĳŅĵŒĬŏĞĸĸƢĶŃħńĭőĴŏĸĔŋĸȮĽŅĶıńĬīŋĔĶĶĴ
ŒĬŏĞĸĸƢȮĔŅĶĽńĚŏėĶŅŃľƢőĮĶĨňĬŐĸŃĔŅĶŐĽħĚŀŀĔĕŀĚĵňĬȮ 
     The Important of cells Type, Structure, Function and 
Dynamic Processes in Cell Molecular Level,  Genetic Material in 
Cells, Protein Translation and Gene Expression 

 ĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶŏıŊŗŀŒľƟ
ŏľĴŅŃĽĴĔńĭ
ĵŋėĽĴńĵŐĸŃ
ĽĩŅĬĔŅĶĦƢ
ĮƤěěŋĭńĬ 

68 4031403ȮȮȮĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅĕŀĚŏĞĸĸƢ              1&0-2-1' 
     &Cell Biology Laboratory' 
 ȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
 ȮȮȮȮĮĢŇĭńĨŇĔŅĶŏĔňŗĵĺĔńĭŏĪėĬŇėıŊŘĬģŅĬĪňŗŒĝƟŒĬĔŅĶĻŉĔļŅŏĞĸĸƢŐĸŃ
ĽŅĶıńĬīŋĔĶĶĴŒĬŏĞĸĸƢ 
                Basic Techniques in Laboratory for Cell Study and 
Genetic Material 

 ĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶŏıŊŗŀŒľƟ
ŏľĴŅŃĽĴĔńĭ
ĵŋėĽĴńĵŐĸŃ
ĽĩŅĬĔŅĶĦƢ
ĮƤěěŋĭńĬ 

69 4031404ȮȮȮıńĬīŋĻŅĽĨĶƢ                3&3-0-6' 
     &Genetics' 
 ȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
 ȮȮȮȮıńĬīŋĻŅĽĨĶƢĕŀĚŏĴĬŏħĸȮĔŅĶĺŇŏėĶŅŃľƢŏıħħňĔĶňȮĔŅĶŐĭƞĚŏĞĸĸƢ

 ĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶŏıŊŗŀŒľƟ
ŏľĴŅŃĽĴĔńĭ
ĵŋėĽĴńĵŐĸŃ
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Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

ŐĸŃĺńĢěńĔĶĝňĺŇĨȮĽŅĶıńĬīŋĔĶĶĴȮĔŅĶĩŀħĶľńĽȮĔŅĶŐĮĸĶľńĽȮıńĬīŋĔĶĶĴĶŃħńĭ
őĴŏĸĔŋĸȮĴŇĺŏĪĝńĬȮĔŅĶĪŜŅĚŅĬĕŀĚĵňĬȮıńĬīŋĺŇĻĺĔĶĶĴȮıńĬīŋĻŅĽĨĶƢĮĶŃĝŅĔĶ 
     Mendelian Genetic, Pedegree Analysis, Cell Division 
and Life Cycle, Genetic Material, Transcription, Translation, 
Molecular Genetic, Mutation, Function of Gene, Genetic 
Engineering, Population Genetic 

ĽĩŅĬĔŅĶĦƢ
ĮƤěěŋĭńĬ 

70 4031405ȮȮȮĮĢŇĭńĨŇĔŅĶıńĬīŋĻŅĽĨĶƢ               1&0-2-1' 
 ȮȮȮȮ&Genetics  Laboratory' 
 ȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
 ȮȮȮȮĔŅĶĪħĸŀĚĮĢŇĭńĨŇĔŅĶŒľƟĽŀħėĸƟŀĚĔńĭĶŅĵĺŇĝŅıńĬīŋĻŅĽĨĶƢ 
     Experiment relevant to Genetics subject 
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71 4032004ȮȮȮĳŅļŅŀńĚĔķļĽŜŅľĶńĭĝňĺĺŇĪĵŅȮ1              2&2-0-4'
     &English for Biology 1' 
 ȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
 ȮȮȮȮŏĶňĵĬĶŌƟėŜŅĻńıĪƢĪŅĚĝňĺĺŇĪĵŅȮİƗĔŀƞŅĬĭĪėĺŅĴĪŅĚĝňĺĺŇĪĵŅİƗĔ
ŏĕňĵĬĭĪėĺŅĴĽńŘĬŕȮĪŅĚĝňĺĺŇĪĵŅȮ 
               Learning about Terminology in Biology, Practice to 
Reading Biology Topic, Practice to Writing Short Essay in Biology 
Topic 
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Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

52 4032005ȮȮȮĳŅļŅŀńĚĔķļĽŜŅľĶńĭĝňĺĺŇĪĵŅȮ2              2&2-0-4' 
 ȮȮȮȮ&English for Biology 2' 
 ȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8Ȯ4032004 ĳŅļŅŀńĚĔķļĽŜŅľĶńĭȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĝňĺĺŇĪĵŅȮ1 
 ȮȮȮȮȮİƗĔĪńĔļŃĔŅĶŀƞŅĬĨŜŅĶŅĪŅĚĝňĺĺŇĪĵŅȮŐĸŃĭĪėĺŅĴěŅĔĺŅĶĽŅĶ
ĨƞŅĚĮĶŃŏĪĻŒĬľńĺĕƟŀĪŅĚĝňĺĺŇĪĵŅĪňŗĽĬŒěȮİƗĔŏĕňĵĬĭĪėńħĵƞŀȮŐĸŃĬŜŅŏĽĬŀ
ľĬƟŅĝńŘĬŏĶňĵĬœħƟ 
      Practice to Reading Biology Text Books and 
International Journal on Interesting in Biology Topics, Practice 
Abstract Writing and Presentation 
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73 4032102ȮȮȮĔŅĵĺŇĳŅėĻŅĽĨĶƢŐĸŃĽĶňĶĺŇĪĵŅĕŀĚıŊĝ             1&2-2-5' 
 ȮȮȮȮ&Plant  Anatomy and Physiology' 
 ȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
     ŏĞĸĸƢıŊĝȮĶŌĮĶƞŅĚĸńĔļĦŃĕŀĚŏĞĸĸƢȮŐĸŃŏĬŊŘŀŏĵŊŗŀĝĬŇħĨƞŅĚŕȮ
őėĶĚĽĶƟŅĚĳŅĵŒĬĕŀĚıŊĝĺŇĺńĥĬŅĔŅĶȮĔŅĶŐĮĶĽĳŅıĕŀĚŏĞĸĸƢŒĬĶŃĵŃĨƞŅĚŕȮ
ĕŀĚĔŅĶŏěĶŇĠŏĨŇĭőĨȮĔŅĶıńĥĬŅőėĶĚĽĶƟŅĚȮėĺŅĴĽŜŅėńĠĕŀĚŏĬŊŘŀŏĵŊŗŀȮŐĨƞĸŃ
ĝĬŇħȮŐĸŃľĬƟŅĪňŗĕŀĚőėĶĚĽĶƟŅĚĨƞŅĚŕŒĬıŊĝȮȮėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚıŊĝŐĸŃĬŘŜŅȮ
īŅĨŋŀŅľŅĶıŊĝŐĸŃĔŅĶĸŜŅŏĸňĵĚȮĔŅĶĽńĚŏėĶŅŃľƢħƟĺĵŐĽĚȮŐĸŃĭĪĮĢŇĭńĨŇĔŅĶ
ĨŅĴŏĬŊŘŀľŅĪňŗĔĸƞŅĺ 
     Plant Cells, Character of Cells and Type of Tissues, 
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Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

Internal Structure of Plant, Evolution, Differentiation of Cell in 
each Stage of Plant Growth, Structure Development, Importance 
of each Tissue Type and Functional of Plant Structure, 
Relationship between PlantȮand Laboratory 

74 4033007ȮȮȮŀĬŋĔĶĴĺŇīŅĬĕŀĚĽŇŗĚĴňĝňĺŇĨ    1&2-2-5'
 ȮȮȮȮ&Taxonomy of Living Things' 
 ȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
 ȮȮȮȮľĸńĔŏĔĦĤƢĔŅĶěńħěŜŅŐĬĔĽŇŗĚĴňĝňĺŇĨȮĔŅĶĨńŘĚĝŊŗŀŐĸŃĔŅĶĶŃĭŋ
ĽŇŗĚĴňĝňĺŇĨȮĔŅĶĽĶƟŅĚĶŌĮĺŇīŅĬȮĮĶŃĺńĨŇŐĸŃėĺŅĴĽńĴıńĬīƢĪŅĚĺŇĺńĥĬŅĔŅĶȮ
ĸńĔļĦŃĪŅĚĽńĦģŅĬĺŇĪĵŅȮŏĪėĬŇėŒĬĔŅĶŏĔŖĭŐĸŃĶńĔļŅĨńĺŀĵƞŅĚĽŇŗĚĴňĝňĺŇĨȮ
ĮĢŇĭńĨŇĔŅĶŐĸŃĔŅĶĻŉĔļŅĬŀĔĽĩŅĬĪňŗ 
    Principle of classification, Nomenclature, Identification, 
Dichotomous key, History and Relationship with Evolution, 
Morphology, Specimens Collection Technique, Laboratory and 
Field Trip 
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55 4033008ȮȮȮėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıĕŀĚĽŇŗĚĴňĝňĺŇĨȮ  2&1-2-3' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Biodiversity of Living Things' 
     ĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8Ȯ4031301ȮĬŇŏĺĻĺŇĪĵŅ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĸńĔĕŀĚėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıȮėĺŅĴľĸŅĔľĸŅĵĕŀĚ
ĝĬŇħıńĬīŋƢȮıńĬīŋĔĶĶĴŐĸŃĬŇŏĺĻĺŇĪĵŅȮĽŅŏľĨŋĕŀĚĔŅĶĽŌĠŏĽňĵėĺŅĴľĸŅĔľĸŅĵ
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Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

ĪŅĚĝňĺĳŅıŐĸŃŐĬĺőĬƟĴŒĬŀĬŅėĨȮĔŅĶŀĬŋĶńĔļƢŐĸŃĔŅĶŒĝƟĮĶŃőĵĝĬƢĕŀĚ
ėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŐĭĭĵńŗĚĵŊĬȮŀĬŋĽńĠĠŅĺƞŅħƟĺĵėĺŅĴľĸŅĔľĸŅĵ
ĪŅĚĝňĺĳŅıĕŀĚĽŇŗĚĴňĝňĺŇĨȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅ 
                Principles of Biodiversity, Genetic, Species and 
Ecological Diversities, Causes of The Biodiversity Loss and Future 
Prospect, Sustainable Conservation and Utilization of 
Biodiversity, Convention of Conservative Diversity  of Living 
Things and Laboratory 

ĮƤěěŋĭńĬ 

76 4033414ȮȮȮĺŇĺńĥĬŅĔŅĶ                         3(3-0-6)
 ȮȮȮȮ&Evolution' 
 ȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
 ȮȮȮȮĮĶŃĺńĨŇĔŅĶĺŇĺńĥĬŅĔŅĶĕŀĚĽŇŗĚĴňĝňĺŇĨȮĴőĬĪńĻĬƢĕŀĚħŅĶƢĺŇĬȮ
ľĸńĔģŅĬĪňŗŐĽħĚĔŅĶŏĔŇħĔĶŃĭĺĬĔŅĶĺŇĺńĥĬŅĔŅĶȮĔŅĶŏĔŇħĽŇŗĚĴňĝňĺŇĨĝĬŇħŒľĴƞ
ŐĸŃŐįĬĳŌĴŇĨƟĬœĴƟȮĔŅĶĔĸŅĵıńĬīŋƢȮȮĔŅĶĮĶńĭĨńĺŐĸŃĺŇĺńĥĬŅĔŅĶĶƞĺĴȮ
ĺŇĺńĥĬŅĔŅĶŐĸŃĝƞĺĚŏĺĸŅȮıńĬīŋĻŅĽĨĶƢĮĶŃĝŅĔĶ 
     Evolution History of Life, Darwinian Concepts, 
Evidence for Evolutionary Process, Speciation and Phylogenetic 
Tree, Mutation, Adaptation and Carvugent Evolution, Evolution 
Tree and Timeline, Genetic Population 
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Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

77 4033801ȮȮȮĽńĴĴĬŅĪŅĚĝňĺĺŇĪĵŅȮ/               /&.-0-/' 
 ȮȮȮȮ&Seminar in Biology 1' 
 ȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
 ȮȮȮȮĽŊĭľŅľńĺĕƟŀĚŅĬĺŇěńĵĪňŗĽĬŒěěŅĔĺŅĶĽŅĶĚŅĬĺŇěńĵĳŅļŅœĪĵȮĪňŗ
ŏĔňŗĵĺĕƟŀĚĔńĭĪŅĚħƟŅĬĝňĺĺŇĪĵŅȮľĶŊŀĽŅĕŅĪňŗŏĔňŗĵĺĕƟŀĚȮĬŜŅŏĽĬŀįĸĚŅĬħƟĺĵĮŅĔ
ŏĮĸƞŅıĶƟŀĴĽƞĚĶŌĮŏĸƞĴĶŅĵĚŅĬ 
     Search The Interest Topic from Recent Scientific Thai-
journal Articles related to Biology or Related,ȮOral Presentation 
and Report 
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78 4033802ȮȮȮĽńĴĴĬŅĪŅĚĝňĺĺŇĪĵŅȮ0               /&.-0-/' 
 ȮȮȮȮ&Seminar in Biology 2' 
 ȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8Ȯ4033801 ĽńĴĴĬŅĪŅĚĝňĺĺŇĪĵŅȮ1 
     ĽŊĭľŅľńĺĕƟŀĚŅĬĺŇěńĵĪňŗĽĬŒěěŅĔĺŅĶĽŅĶĚŅĬĺŇěńĵĳŅļŅŀńĚĔķļȮĪňŗ
ŏĔňŗĵĺĕƟŀĚĔńĭĪŅĚħƟŅĬĝňĺĺŇĪĵŅȮľĶŊŀĽŅĕŅĪňŗŏĔňŗĵĺĕƟŀĚȮĬŜŅŏĽĬŀįĸĚŅĬħƟĺĵĮŅĔ
ŏĮĸƞŅıĶƟŀĴĽƞĚĶŌĮŏĸƞĴĶŅĵĚŅĬ 
               Search The Interest Topic from Recent Scientific 
International-journal Articles related to Biology or Related,ȮOral 
Presentation and Report 
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Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

 ĶŅĵĺŇĝŅĪňŗĨńħŀŀĔȮĺŇĝŅŏŀĔŏĸŊŀĔ   
59 4031401ȮȮȮıńĬīŋĻŅĽĨĶƢŐĸŃĺŇĺńĥĬŅĔŅĶ  ȮȮȮȮȮȮȮȮȮȮȮȮ1&2-2-5' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Genetic and Evolution' 
 ȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
 ȮȮȮȮĝňĺŇĨŐĸŃĺŇĺńĥĬŅĔŅĶȮėĺŅĴĨƞŀŏĬŊŗŀĚĕŀĚĝňĺŇĨŐĸŃıńĬīŋĔĶĶĴȮĔġ
ĕŀĚŏĴĬŏħĸȮőėĶĚĽĶƟŅĚŐĸŃľĬƟŅĪňŗĕŀĚĽŅĶıńĬīŋĔĶĶĴȮĔŅĶŏĮĸňŗĵĬŐĮĸĚŐĸŃ
ĔŅĶĩƞŅĵĪŀħĸńĔļĦŃĪŅĚıńĬīŋĔĶĶĴȮŏıĻŐĸŃĔŅĶĔŜŅľĬħŏıĻȮėĺŅĴĽńĴıńĬīƢ
ĕŀĚıńĬīŋĻŅĽĨĶƢĔńĭĔŅĶĻŉĔļŅĺŇĺńĥĬŅĔŅĶĕŀĚĽŇŗĚĴňĝňĺŇĨȮĪķļġňĺŇĺńĥĬŅĔŅĶȮ
ĽŅŏľĨŋĕŀĚĔŅĶŏĔŇħĺŇĺńĥĬŅĔŅĶȮľĸńĔģŅĬĪŅĚĝňĺĺŇĪĵŅőĴŏĸĔŋĸŐĸŃĝňĺŏėĴňĕŀĚ
ĔĶħĬŇĺėĸŇŀŇĔȮĔŅĶŏĔŇħĽĮƖĝňĽƢŒľĴƞȮĶŌĮŐĭĭĕŀĚĽŅĵĺŇĺńĥĬŅĔŅĶȮıńĬīŋĻŅĽĨĶƢ
ŏĭŊŘŀĚĨƟĬĔńĭĽŇŗĚŐĺħĸƟŀĴŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮ 
                Life and Evolution, Continuity of Life and Genetic 
Material, MendelŲs Principles, Structure and Function of Genetic 
Material, Tructic Shift and Genetic Heredity, Sex and Sex 
Determination, Relation between Genetic Material and Life 
Evolution, Evolution Theory, Cause of Evolution, Evidence in 
Molecular Biology and Biochemistry of Nucleic Acids, New 
Species, Evolution Pattern, Principle Genetics and Daily 
Environment 
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Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

80 4033206ȮȮȮĔňĢĺŇĪĵŅ      1&2-2-5' 
 ȮȮȮȮ&Entomology' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 

ȮȮȮȮȮėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚĝňĺĺŇĪĵŅĕŀĚŐĴĸĚȮĔŅĵĺŇĳŅėĻŅĽĨĶƢȮ
ĽńĦģŅĬĺŇĪĵŅȮĽĶňĶĺŇĪĵŅȮĺĚěĶĝňĺŇĨȮĔŅĶĽŊĭıńĬīŋƢŐĸŃĔŅĶŏěĶŇĠĕŀĚŐĴĸĚȮ
ĬŇŏĺĻĺŇĪĵŅȮŀĬŋĔĶĴĺŇīŅĬĕŀĚŐĴĸĚȮĶŃĭĭŀĺńĵĺŃĨƞŅĚŕȮĕŀĚŐĴĸĚȮĔŅĶŒĝƟ
ĮĶŃőĵĝĬƢěŅĔŐĴĸĚ 
 ȮȮȮȮFundamental of Entomology, Anatomy, Morphology, 
Physiology, Life Cycle, Reproduction and Development of 
Insects, Ecology and Taxonomy of Insects, Organ System of 
Insects and Utilization of Insects, Laboratory and Field Trip 

 ĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶŏıŊŗŀŒľƟ
ŏľĴŅŃĽĴĔńĭ
ĵŋėĽĴńĵŐĸŃ
ĽĩŅĬĔŅĶĦƢ
ĮƤěěŋĭńĬ 

81 4033207ȮȮȮĽńĚĕĺŇĪĵŅ                1&2-2-5' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Malacology' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚĝňĺĺŇĪĵŅĕŀĚĴŀĸĸńĽĔƢȮĔŅĵĺŇĳŅėĻŅĽĨĶƢȮ
ĽńĦģŅĬĺŇĪĵŅȮĽĶňĶĺŇĪĵŅȮĺĚěĶĝňĺŇĨȮĔŅĶĽŊĭıńĬīŋƢŐĸŃĔŅĶŏěĶŇĠĕŀĚĴŀĸĸńĽĔƢȮ
ĬŇŏĺĻĺŇĪĵŅȮŀĬŋĔĶĴĺŇīŅĬĕŀĚĴŀĸĸńĽĔƢĶŃĭĭŀĺńĵĺŃĨƞŅĚŕȮĕŀĚĴŀĸĸńĽĔƢȮĔŅĶ
ŒĝƟĮĶŃőĵĝĬƢěŅĔĴŀĸĸńĽĔƢ 
               Fundamental of Malacology, Anatomy, Morphology, 
Physiology, Life Cycle, Reproduction and Development of 

 ĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶŏıŊŗŀŒľƟ
ŏľĴŅŃĽĴĔńĭ
ĵŋėĽĴńĵŐĸŃ
ĽĩŅĬĔŅĶĦƢ
ĮƤěěŋĭńĬȮŐĸŃœĴƞ
ĴňĔŅĶŏĮƕħĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬ
ŒĬľĸńĔĽŌĨĶŏħŇĴ 
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Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

Mollusks, Ecology and Taxonomy of Mollusks, Organ System of 
Mollusks and Utilization of Mollusks, Laboratory and Field Trip 

62 4033208 ȮȮĺŇĪĵŅĽńĨĺƢŏĸňŘĵĚĸŌĔħƟĺĵĬŘŜŅĬĴ  ȮȮȮȮȮȮȮȮȮȮȮȮ1&2-2-5' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Mammalogy' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
 ȮȮȮȮȮőėĶĚĽĶƟŅĚȮŐĸŃľĬƟŅĪňŗĕŀĚŀĺńĵĺŃŐĨƞĸŃĶŃĭĭĕŀĚĽńĨĺƢŏĸňŘĵĚĸŌĔ
ħƟĺĵĬĴȮĔŜŅŏĬŇħŐĸŃĺŇĺńĥĬŅĔŅĶȮıķĨŇĔĶĶĴȮĝňĺĺŇĪĵŅȮĬŇŏĺĻĺŇĪĵŅȮȮȮŐĸŃĔŅĶ
ěŜŅŐĬĔĽńĨĺƢŏĸňŘĵĚĸŌĔħƟĺĵĬĴȮĴňĔŅĶĻŉĔļŅĬŀĔĽĩŅĬĪňŗ 
                Structural and Functional Characteristics of 
Mammalian, Origin, Evolution, Behavior, Biology, Ecology and 
Classification, Field Trip required 

 ĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶŏıŊŗŀŒľƟ
ŏľĴŅŃĽĴĔńĭ
ĵŋėĽĴńĵŐĸŃ
ĽĩŅĬĔŅĶĦƢ
ĮƤěěŋĭńĬ 

63 4031501   ěŋĸĝňĺĺŇĪĵŅ                                   3(2-2-5) 
               (Microbiology' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬĪŅĚěŋĸĝňĺĺŇĪĵŅȮőėĶĚĽĶƟŅĚĕŀĚŏĞĸĸƢȮĽńĦģŅĬ
ĺŇĪĵŅȮĽĶňĶĺŇĪĵŅȮŀĬŋĔĶĴĺŇīŅĬȮĔŅĶĽŊĭıńĬīŋƢŐĸŃĔŅĶŏěĶŇĠĕŀĚěŋĸŇĬĪĶňĵƢȮ
ĭĪĭŅĪĕŀĚěŋĸŇĬĪĶňĵƢŒĬĬŘŜŅȮħŇĬȮŀŅĔŅĻŐĸŃŀŅľŅĶȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟŒĬŏĝŇĚ
ĔŅĶŏĔļĨĶȮŀŅľŅĶŐĸŃĔŅĶŐıĪĵƢ 
                Basic of Microbiology,ȮCell Structure, Morphology, 
Physiology, Taxonomy, Reproduction and Growth of 

 ĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶŏıŊŗŀŒľƟ
ŏľĴŅŃĽĴĔńĭ
ĵŋėĽĴńĵŐĸŃ
ĽĩŅĬĔŅĶĦƢ
ĮƤěěŋĭńĬ 
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Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

Microorganisms,The Roles of Microbial in Water, Soil, Air and 
Food,ȮThe Applications of Microbial in Agriculture, Food and 
Medicine, 

64 4031602ȮȮȮľĸńĔĔŅĶŐĮĶĶŌĮŐĸŃĔŅĶĩĬŀĴŀŅľŅĶ                 3(2-2-5)ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Principles of Food Processing and Preservation' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬŏĔňŗĵĺĔńĭįĸŇĨĳńĦĤƢŀŅľŅĶȮěŋĸŇĬĪĶňĵƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
ŀŅľŅĶȮĔŅĶŏĬƞŅŏĽňĵĕŀĚŀŅľŅĶŐĸŃĔŅĶŐĮĶĶŌĮŀŅľŅĶȮĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚŏėĴň
ĪňŗŏĔŇħĕŉŘĬŒĬĔŅĶŐĮĶĶŌĮŀŅľŅĶŐĸŃĔŅĶĩĬŀĴŀŅľŅĶȮĔŅĶĩĬŀĴŀŅľŅĶŒĬ
ėĶńĺŏĶŊŀĬŐĸŃŒĬŀŋĨĽŅľĔĶĶĴȮĔŅĶėĺĭėŋĴėŋĦĳŅıŐĸŃĴŅĨĶģŅĬŀŅľŅĶ 
                Basic Knowledge about Food Products,ȮMicroorganisms in 
Food, Food Spoilage and Food Processing,ȮChemical Conversion in 
Food Processing and Food Preservation,ȮHousehold and Industrial 
Food Preservation, The Quality Control and Food Standard, 

 ĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶŏıŊŗŀŒľƟ
ŏľĴŅŃĽĴĔńĭ
ĵŋėĽĴńĵŐĸŃ
ĽĩŅĬĔŅĶĦƢ
ĮƤěěŋĭńĬȮŐĸŃœĴƞ
ĴňĔŅĶŏĮƕħĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬ
ŒĬľĸńĔĽŌĨĶŏħŇĴ 

65 4031701ȮȮȮĽŅľĶƞŅĵĺŇĪĵŅ                                   3(2-2-5)ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                      
               (Phycology' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
 ȮȮȮȮȮĻŉĔļŅőėĶĚĽĶƟŅĚȮĽĶňĶĺŇĪĵŅȮĺńĢěńĔĶĝňĺŇĨȮŀĬŋĔĶĴĺŇīŅĬȮĭĪĭŅĪ
ĪŅĚĬŇŏĺĻĺŇĪĵŅȮĺŇĺńĥĬŅĔŅĶĕŀĚĽŅľĶƞŅĵȮėĺŅĴĽŜŅėńĠĕŀĚĽŅľĶƞŅĵĨƞŀ
ĽŇŗĚĴňĝňĺŇĨŀŊŗĬȮĔŅĶŏĔŖĭĶĺĭĶĺĴȮĔŅĶŏıŅŃŏĸňŘĵĚŐĸŃĔŅĶŐĵĔĽŅĵıńĬīŋƢȮĔŅĶĻŉĔļŅ

 ĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶŏıŊŗŀŒľƟ
ŏľĴŅŃĽĴĔńĭ
ĵŋėĽĴńĵŐĸŃ
ĽĩŅĬĔŅĶĦƢ
ĮƤěěŋĭńĬȮŐĸŃœĴƞ
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Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

ĳŅėĽĬŅĴ  
                Study of Structure; Physiology; Life Cycle; Ecological 
Role; Evolution; The Importance of Algae to Other Living Thing;  
The Collection and Sampling Algae, Culture and Isolation; Field Trip 
required 

ĴňĔŅĶŏĮƕħĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬ
ŒĬľĸńĔĽŌĨĶŏħŇĴ 

66 4031702ȮȮȮĮĶĽŇĨĺŇĪĵŅ         ȮȮȮȮȮȮȮȮȮȮȮȮȮ3&0-0-3'
  ȮȮ&Parasitology' 
  ȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
  ȮȮėĺŅĴĶŌƟıŊŘĬģŅĬŏĔňŗĵĺĔńĭĮĶĽŇĨĺŇĪĵŅȮĔŅĶěŜŅŐĬĔĮĶŃŏĳĪȮĺńĢěńĔĶ
ĝňĺŇĨȮĽńĦģŅĬĺŇĪĵŅȮŐĸŃĽĶňĶĺŇĪĵŅĕŀĚĮĶĽŇĨȮėĺŅĴĽńĴıńĬīƢĔńĭĴĬŋļĵƢŐĸŃĽńĨĺƢȮ
ĔŅĶĶĺĭĶĺĴŐĸŃŏĔŖĭĨńĺŀĵƞŅĚĮĶĽŇĨȮĔŅĶĻŉĔļŅĳŅėĽĬŅĴ 
     Fundamental of Parasitology; Classification; Life 
Cycle; Morphology and Physiology of Parasite; Relationships with 
Humans and Animals; The Collection and Sampling Parasites; 
Field Trip required 

 ĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶŏıŊŗŀŒľƟ
ŏľĴŅŃĽĴĔńĭ
ĵŋėĽĴńĵŐĸŃ
ĽĩŅĬĔŅĶĦƢ
ĮƤěěŋĭńĬȮŐĸŃœĴƞ
ĴňĔŅĶŏĮƕħĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬ
ŒĬľĸńĔĽŌĨĶŏħŇĴ 

87 4032103ȮȮȮıŊĝŐĸŃŀŅľŅĶĪƟŀĚĩŇŗĬ               1&2-2-5' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Plants and Local Foods' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
 ȮȮȮȮĻŉĔļŅĝňĺĺŇĪĵŅĕŀĚıŊĝįńĔȮıŊĝĪňŗĴňŀĵŌƞŒĬĪƟŀĚĩŇŗĬȮĽƞĺĬĪňŗĬŜŅĴŅĮĶŋĚ
ŀŅľŅĶȮĽĶĶıėŋĦĪŅĚĵŅȮĳŌĴŇĮƤĠĠŅŒĬĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔıŊĝĪƟŀĚĩŇŗĬĴŅĮĶŋĚ

 ĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶŏıŊŗŀŒľƟ
ŏľĴŅŃĽĴĔńĭ
ĵŋėĽĴńĵŐĸŃ
ĽĩŅĬĔŅĶĦƢ
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Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

ŀŅľŅĶȮĴňĔŅĶĻŉĔļŅĬŀĔĽĩŅĬĪňŗ 
                Biology of Vegetable, Local Plant, The Part of Plant 
for Cook, Properties of Medicinal Plant, Indigenous Knowledge 
of Local Plants for make a Dish, Field Trip,ȮȮȮ 

ĮƤěěŋĭńĬȮŐĸŃœĴƞ
ĴňĔŅĶŏĮƕħĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬ
ŒĬľĸńĔĽŌĨĶŏħŇĴ 

88 4032203ȮȮȮĽńĨĺƢœĴƞĴňĔĶŃħŌĔĽńĬľĸńĚ   ȮȮȮȮȮȮȮȮȮȮȮȮ1&2-2-5' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Invertebrate Zoology' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
 ȮȮȮȮȮĔŅĵĺŇĳŅėĻŅĽĨĶƢȮĽĶňĶĺŇĪĵŅȮĬŇŏĺĻĺŇĪĵŅȮĽńĦģŅĬĺŇĪĵŅŐĸŃ
ŀĬŋĔĶĴĺŇīŅĬĕŀĚĽńĨĺƢœĴƞĴňĔĶŃħŌĔĽńĬľĸńĚȮĮĢŇĭńĨŇĔŅĶŐĸŃĔŅĶĻŉĔļŅĬŀĔ
ĽĩŅĬĪňŗ 
      Anatomical and Physiological Study of Invertebrate 
Animals, Ecology and Morphology and Taxonomy of 
Invertebrate Animals, Laboratory and Field Trip 

 ĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶŏıŊŗŀŒľƟ
ŏľĴŅŃĽĴĔńĭ
ĵŋėĽĴńĵŐĸŃ
ĽĩŅĬĔŅĶĦƢ
ĮƤěěŋĭńĬȮŐĸŃœĴƞ
ĴňĔŅĶŏĮƕħĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬ
ŒĬľĸńĔĽŌĨĶŏħŇĴ 

89 4032204ȮȮȮĽńĨĺƢĴňĔĶŃħŌĔĽńĬľĸńĚ               1&2-2-5' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Vertebrate Zoology' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
 ȮȮȮȮȮĶŌĮĶƞŅĚȮĽĶňĶĺŇĪĵŅȮĬŇŏĺĻĺŇĪĵŅȮĔŅĶěńħĔĸŋƞĴĽńĨĺƢĴňĔĶŃħŌĔĽńĬľĸńĚȮ
ėĺŅĴĽńĴıńĬīƢŒĬŏĝŇĚĺŇĺńĥĬŅĔŅĶŐĸŃĔŅĵĺŇĳŅėĻŅĽĨĶƢŏĮĶňĵĭŏĪňĵĭĕŀĚĽńĨĺƢĴň
ĔĶŃħŌĔĽńĬľĸńĚȮȮĮĢŇĭńĨŇĔŅĶȮŐĸŃĔŅĶĻŉĔļŅĬŀĔĽĩŅĬĪňŗ 
                 Morphology, Physiology, Ecology, Classification of 

 ĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶŏıŊŗŀŒľƟ
ŏľĴŅŃĽĴĔńĭ
ĵŋėĽĴńĵŐĸŃ
ĽĩŅĬĔŅĶĦƢ
ĮƤěěŋĭńĬȮŐĸŃœĴƞ
ĴňĔŅĶŏĮƕħĔŅĶ
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Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

Vertebrate, The Relation to evolution and Comparative 
Anatomy of Vertebrates Laboratory and Field Trip required 

ŏĶňĵĬĔŅĶĽŀĬ
ŒĬľĸńĔĽŌĨĶŏħŇĴ 

90 4032205ȮȮȮĮƤĔļňĺŇĪĵŅ    ȮȮȮȮȮȮȮȮȮȮȮȮ1&2-2-5' 
 ȮȮȮȮ&Ornithology' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
ȮȮȮȮȮ ȮȮȮȮȮĺŇĺńĥĬŅĔŅĶȮőėĶĚĽĶƟŅĚŐĸŃľĬƟŅĪňŗĕŀĚŀĺńĵĺŃŐĨƞĸŃĶŃĭĭĕŀĚ
ĬĔȮĝňĺĺŇĪĵŅȮĬŇŏĺĻĺŇĪĵŅȮıķĨŇĔĶĶĴȮȮĔŅĶěńħľĴĺħľĴŌƞȮŐĸŃėĺŅĴĽńĴıńĬīƢĕŀĚ
ĬĔĔńĭĽŇŗĚŐĺħĸƟŀĴȮȮĴňĔŅĶĻŉĔļŅĬŀĔĽĩŅĬĪňŗ 
      Evolution, Structural and Functional Characteristics 
of Birds, Biology, Ecology, Behavior, Classification and Interaction 
between Birds and Environment Field Trip required 

 ĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶŏıŊŗŀŒľƟ
ŏľĴŅŃĽĴĔńĭ
ĵŋėĽĴńĵŐĸŃ
ĽĩŅĬĔŅĶĦƢ
ĮƤěěŋĭńĬȮŐĸŃœĴƞ
ĴňĔŅĶŏĮƕħĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬ
ŒĬľĸńĔĽŌĨĶŏħŇĴ 

91 4032304 ȮȮĬŇŏĺĻĺŇĪĵŅĮƙŅœĴƟ     3&2-2-5' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Forest Ecology' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
 ȮȮȮȮėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĽŇŗĚĴňĝňĺŇĨĔńĭĽŇŗĚŐĺħĸƟŀĴȮĽńĚėĴıŊĝŐĸŃ
ĸńĔļĦŃĽńĚėĴıŊĝȮĮƤěěńĵĽŇŗĚŐĺħĸƟŀĴȮĔŅĶĽŋƞĴĨńĺŀĵƞŅĚıŊĝȮĔŅĶĺŇŏėĶŅŃľƢĽńĚėĴ
ıŊĝȮıĸĺńĨĶĕŀĚĽńĚėĴıŊĝȮĔŅĶĔĶŃěŅĵĕŀĚĽńĚėĴıŊĝȮĽńĚėĴıŊĝėĸŋĴħŇĬŒĬ
ĮĶŃŏĪĻœĪĵȮĮĢŇĭńĨŇĔŅĶŐĸŃĔŅĶĻŉĔļŅĳŅėĽĬŅĴ 
                Life and Environmental Relationship, Plant 
Community and Characteristic, Environmental Factor, Vegetation 

 ĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶŏıŊŗŀŒľƟ
ŏľĴŅŃĽĴĔńĭ
ĵŋėĽĴńĵŐĸŃ
ĽĩŅĬĔŅĶĦƢ
ĮƤěěŋĭńĬȮŐĸŃœĴƞ
ĴňĔŅĶŏĮƕħĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬ
ŒĬľĸńĔĽŌĨĶŏħŇĴ 
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Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

Sampling, Plant Community Analysis, Dynamics and Distribution, 
Vegetation cover in Thailand, Laboratory and Field Trip required 

92 4032408ȮȮȮıńĬīŋĻŅĽĨĶƢĽńĨĺƢ     1&2-2-5' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Animal Genetics' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
 ȮȮȮȮȮľĸńĔıŊŘĬģŅĬĪŅĚıńĬīŋĻŅĽĨĶƢȮĔŅĶĩƞŅĵĪŀħĸńĔļĦŃĪŅĚ
ıńĬīŋĔĶĶĴĽńĨĺƢȮőĶėĪŅĚıńĬīŋĔĶĶĴȮŐĸŃĔŅĶĮĶŃĵŋĔĨƢŏĪėĬŇėĪŅĚıńĬīŋĔĶĶĴŒĬ
ĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢĽńĨĺƢ 
                Fundamental of Genetics, Animal Genetic Heredity, 
Genetic Disease and Application of Genetic Techniques in 
Animal Breeding 

 ĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶŏıŊŗŀŒľƟ
ŏľĴŅŃĽĴĔńĭ
ĵŋėĽĴńĵŐĸŃ
ĽĩŅĬĔŅĶĦƢ
ĮƤěěŋĭńĬȮŐĸŃœĴƞ
ĴňĔŅĶŏĮƕħĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬ
ŒĬľĸńĔĽŌĨĶŏħŇĴ 

73 4032504   ıńĬīŋĻŅĽĨĶƢěŋĸŇĬĪĶňĵƢ               1&2-2-5' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Microbial Genetics' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
 ȮȮȮȮȮőėĶĚĽĶƟŅĚŐĸŃľĬƟŅĪňŗĕŀĚħňŏŀŖĬŏŀŒĬěŋĸŇĬĪĶňĵƢȮĔŅĶĩƞŅĵĪŀħ
ĸńĔļĦŃĪŅĚıńĬīŋĔĶĶĴŒĬŐĭėĪňŏĶňĵȮœĺĶńĽȮŏĝŊŘŀĶŅȮĔŅĶėĺĭėŋĴĔŅĶŐĽħĚŀŀĔ
ĕŀĚĵňĬȮĔŅĶĔĸŅĵıńĬīŋƢȮĝĬŇħĕŀĚĔŅĶĔĸŅĵıńĬīŋƢȮĔŅĶĞƞŀĴŐĞĴħňŏŀŖĬŏŀĪňŗ
ŏĽňĵľŅĵȮıńĬīŋĺŇĻĺĔĶĶĴŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 
                Structure and Functions of DNA in Microorganisms,Ȯ
Genetic Information Transfer in Bacteria, Virus and Fungi,ȮControl 

 ĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶŏıŊŗŀŒľƟ
ŏľĴŅŃĽĴĔńĭ
ĵŋėĽĴńĵŐĸŃ
ĽĩŅĬĔŅĶĦƢ
ĮƤěěŋĭńĬȮŐĸŃœĴƞ
ĴňĔŅĶŏĮƕħĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬ
ŒĬľĸńĔĽŌĨĶŏħŇĴ 
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Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

of Gene Expression, Mutation, Type of Mutation,ȮRepairing of 
Damaged DNA,ȮGenetic Engineering and Applications, 

74 4032505ȮȮȮěŋĸĝňĺĺŇĪĵŅĪŅĚĔŅĶŏĔļĨĶ    1&2-2-5' 
     &Agricultural Microbiology' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
 ȮȮȮȮȮėĺŅĴĽŜŅėńĠȮĭĪĭŅĪŐĸŃĔŇěĔĶĶĴĕŀĚěŋĸŇĬĪĶňĵƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
ĔŅĶŏĔļĨĶȮĺńĢěńĔĶĕŀĚĽŅĶŒĬħŇĬȮěŋĸŇĬĪĶňĵƢĔƞŀőĶėıŊĝȮĔŅĶėĺĭėŋĴőĶėıŊĝĪŅĚ
ĝňĺĺŇīňȮĔŅĶĬŜŅěŋĸŇĬĪĶňĵƢœĮŒĝƟŏıŊŗŀŏıŇŗĴįĸįĸŇĨĪŅĚĔŅĶŏĔļĨĶȮĔŅĶįĸŇĨĮŋƜĵ
ĝňĺĳŅıȮıńĬīŋĺŇĻĺĔĶĶĴĕŀĚěŋĸŇĬĪĶňĵƢĪŅĚĔŅĶŏĔļĨĶ 
      Importance, Roles and Activities of Microorganisms in 
Agricultural Aspects.ȮBiogeochemical Cycle in Soil. Plant 
Pathogens, Biological Control,The Use of Microorganisms for 
Increased Agricultural Products,ȮBio-fertilizer Process,ȮGenetic 
Engineering of Microorganisms in Agriculture, 

 ĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶŏıŊŗŀŒľƟ
ŏľĴŅŃĽĴĔńĭ
ĵŋėĽĴńĵŐĸŃ
ĽĩŅĬĔŅĶĦƢ
ĮƤěěŋĭńĬȮŐĸŃœĴƞ
ĴňĔŅĶŏĮƕħĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬ
ŒĬľĸńĔĽŌĨĶŏħŇĴ 

75 4032603ȮȮȮŏĪėőĬőĸĵňĝňĺĳŅıĕŀĚěŋĸŇĬĪĶňĵƢ                 1&2-2-5'  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Microbial Biotechnology' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏĪėőĬőĸĵňĝňĺĳŅıĔńĭěŋĸŇĬĪĶňĵƢȮěŋĸŇĬĪĶňĵƢĪňŗĽŜŅėńĠĪŅĚ
ŏĪėőĬőĸĵňĝňĺĳŅıȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĝňĺĳŅıĪŅĚěŋĸŇĬĪĶňĵƢŏıŊŗŀ
ŀŋĨĽŅľĔĶĶĴȮĔŅĶŐıĪĵƢȮĔŅĶŏĔļĨĶŐĸŃĽŇŗĚŐĺħĸƟŀĴ 

 ĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶŏıŊŗŀŒľƟ
ŏľĴŅŃĽĴĔńĭ
ĵŋėĽĴńĵŐĸŃ
ĽĩŅĬĔŅĶĦƢ
ĮƤěěŋĭńĬȮŐĸŃœĴƞ
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Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮMicrobial in Biotechnology,ȮThe Important Microbial 
in Biotechnology,ȮThe Applications of Microbial Biotechnology 
for Industry, Medicine, Agriculture and Environment, 

ĴňĔŅĶŏĮƕħĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬ
ŒĬľĸńĔĽŌĨĶŏħŇĴ 

96 4033010ȮȮȮĝňĺĬŇŏĺĻŐĸŃĔŅĶĪƞŀĚŏĪňŗĵĺ                        3(2-2-5)                    
 ȮȮȮȮ&Biome and Tourism' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔŅĶĬŜŅıŅĽŌƞőĸĔīĶĶĴĝŅĨŇȮĔŅĶŏĕƟŅĻŉĔļŅŐľĸƞĚĪƞŀĚŏĪňŗĵĺĪŅĚ
īĶĶĴĝŅĨŇȮŀŋĪĵŅĬŐľƞĚĝŅĨŇȮĻŉĔļŅĽĳŅıīĶĶĴĝŅĨŇĪňŗŏĝŊŗŀĴőĵĚĔńĭĝňĺĺŇĪĵŅȮŐľĸƞĚ
ĪňŗŀĵŌƞŀŅĻńĵĕŀĚĽŇŗĚĴňĝňĺŇĨȮĔŅĶĮĶńĭĨńĺĕŀĚĽŇŗĚĴňĝňĺŇĨŒľƟŏĕƟŅĔńĭĽĳŅıŐĺħĸƟŀĴȮ
īĶĶĴĝŅĨŇĭŜŅĭńħȮĔĸƞŀĴŏĔĸŅěŇĨŒěȮŒľƟŏĔŇħĽŋĬĪĶňȮĴňĔŅĶĻŉĔļŅĬŀĔĽĩŅĬĪňŗ 

                 The World of Nature, Trip in Natural Attractions, 
National Parks, The Natural Resources That are Associated with The 
Study in Biology, Habitat of Living Things, Environmental Adaptation 
of Life, The Natural Therapies, Mind and Aesthetic, Field Trip    

 ĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶŏıŊŗŀŒľƟ
ŏľĴŅŃĽĴĔńĭ
ĵŋėĽĴńĵŐĸŃ
ĽĩŅĬĔŅĶĦƢ
ĮƤěěŋĭńĬȮŐĸŃœĴƞ
ĴňĔŅĶŏĮƕħĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬ
ŒĬľĸńĔĽŌĨĶŏħŇĴ 

97 4033011ȮȮȮĝňĺĺŇĪĵŅĔŅĶŏěĶŇĠ               1&2-2-5' 
 ȮȮȮȮ&Developmental Biology' 
     ĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĔŅĶŏěĶŇĠĕŀĚŏĞĸĸƢĶŃħńĭőĴŏĸĔŋĸȮĔĶŃĭĺĬĔŅĶĽĶƟŅĚŏĞĸĸƢ
ĽŊĭıńĬīŋƢȮĔŅĶĮĢŇĽĬīŇĕŀĚıŊĝŐĸŃĽńĨĺƢĔĶŃĭĺĬĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚıŊĝŐĸŃ
ĽńĨĺƢȮįĸĕŀĚŁŀĶƢőĴĬŐĸŃĽŇŗĚŐĺħĸƟŀĴĨƞŀĔŅĶŏěĶŇĠĕŀĚıŊĝŐĸŃĽńĨĺƢȮĴň

 ĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶŏıŊŗŀŒľƟ
ŏľĴŅŃĽĴĔńĭ
ĵŋėĽĴńĵŐĸŃ
ĽĩŅĬĔŅĶĦƢ
ĮƤěěŋĭńĬȮŐĸŃœĴƞ
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Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

ĮĢŇĭńĨŇĔŅĶĔŅĶŏěĶŇĠĕŀĚıŊĝŐĸŃĽńĨĺƢȮȮȮȮ 
      Development of Cell at Molecular Level, 
Gametogenesis, Fertilization, Development of Plants and Animals, 
Hormonal and Environmental Effects on Development of Plants 
and Animals, Laboratory of Plants and Animals Development 

ĴňĔŅĶŏĮƕħĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬ
ŒĬľĸńĔĽŌĨĶŏħŇĴ 

98 4033012ȮȮȮŏĬŊŘŀŏĵŊŗŀĺŇĪĵŅ          ȮȮȮȮ3&0-0-3' 
  ȮȮ&Histology' 
  ȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
  ȮȮėĺŅĴĶŌƟıŊŘĬģŅĬŏĔňŗĵĺĔńĭŏĬŊŘŀŏĵŊŗŀĽńĨĺƢȮľĸńĔĕŀĚŏĪėĬŇėĔŅĶŏĨĶňĵĴ
ŏĬŊŘŀŏĵŊŗŀŏıŊŗŀŒĝƟĻŉĔļŅħƟĺĵĔĸƟŀĚěŋĸĪĶĶĻĬƢȮŏĬŊŘŀŏĵŊŗŀĭŋįŇĺȮŏĬŊŘŀŏĵŊŗŀŏĔňŗĵĺıńĬȮ
ŏĬŊŘŀŏĵŊŗŀĔĸƟŅĴŏĬŊŘŀȮŏĬŊŘŀŏĵŊŗŀĮĶŃĽŅĪȮŐĸŃĬŜŅœĮĭŌĶĦŅĔŅĶŒĬĔŅĶěńħĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬœħƟ 
 ȮȮȮȮIntroduction to animal tissue; The Technique of 
tissue preparation for Microscopic Study; Epithelium Tissue; 
Connective Tissue; Muscular Tissue; Nervous Tissue; and 
Integrated application to learning and teaching practice 

 ĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶŏıŊŗŀŒľƟ
ŏľĴŅŃĽĴĔńĭ
ĵŋėĽĴńĵŐĸŃ
ĽĩŅĬĔŅĶĦƢ
ĮƤěěŋĭńĬȮŐĸŃœĴƞ
ĴňĔŅĶŏĮƕħĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬ
ŒĬľĸńĔĽŌĨĶŏħŇĴ 

99 4033106 ȮȮĔŅĶĽŜŅĶĺěŐĸŃŏĔŖĭĶĺĭĶĺĴıńĬīŋƢıŊĝŒĬĪƟŀĚĩŇŗĬ       1&2-2-5' 
     &Survey and Collection of Local Plants' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
 ȮȮȮȮľĸńĔĕŀĚıŊĝŒĬĪƟŀĚĩŇŗĬȮĻŉĔļŅĝĬŇħŐĸŃĔŅĶŐıĶƞĔĶŃěŅĵıńĬīŋƢĕŀĚ

 ĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶŏıŊŗŀŒľƟ
ŏľĴŅŃĽĴĔńĭ
ĵŋėĽĴńĵŐĸŃ
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Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

ıŊĝȮľĸńĔŏĔĦĤƢĔŅĶěńħěŜŅŐĬĔıŊĝȮĔŅĶĽŜŅĶĺěŐĸŃĔŅĶŏĔŖĭĶĺĭĶĺĴıńĬīŋƢıŊĝŒĬ
ĪƟŀĚĩŇŗĬȮĳŌĴŇĮƤĠĠŅıŊŘĬĭƟŅĬŒĬĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔıŊĝĶŌĮŐĭĭĨƞŅĚŕȮėĺŅĴ
ŏĝŊŗŀĴőĵĚĶŃľĺƞŅĚėĺŅĴľĸŅĔľĸŅĵĕŀĚıńĬīŋƢıŊĝĔńĭėĺŅĴľĸŅĔľĸŅĵĪŅĚ
ĺńĥĬīĶĶĴȮŐĬĺĪŅĚĔŅĶŀĬŋĶńĔļƢŐĸŃĔŅĶŒĝƟĪĶńıĵŅĔĶıŊĝŏıŊŗŀŒľƟŏĔŇħėĺŅĴ
ľĸŅĔľĸŅĵĕŀĚıńĬīŋƢŀĵƞŅĚĵńŗĚĵŊĬ 
      Principles of Local Plant, Plant Species and 
Distribution, Classification and Collection of Local Plant, 
Indigenous Knowledge of Local Plants for Several Benefits, 
Correlation between Plant Diversity and Cultural Diversity, 
Sustainable Conservation and Utilization of Plant, 

ĽĩŅĬĔŅĶĦƢ
ĮƤěěŋĭńĬȮŐĸŃœĴƞ
ĴňĔŅĶŏĮƕħĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬ
ŒĬľĸńĔĽŌĨĶŏħŇĴ 

100 4033209ȮȮȮĔŅĶĽŜŅĶĺěŐĸŃŏĔŖĭĶĺĭĶĺĴıńĬīŋƢĽńĨĺƢŒĬĪƟŀĚĩŇŗĬ Ȯ1&2-2-5' 
 ȮȮȮȮ&Survey and Collection of Local Animals' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
 ȮȮȮȮȮĝňĺĺŇĪĵŅĕŀĚĽńĨĺƢĪƟŀĚĩŇŗĬȮĔŅĶĽŜŅĶĺěŐĸŃĔŅĶŏĔŖĭĶĺĭĶĺĴıńĬīŋƢĽńĨĺƢ
ĪƟŀĚĩŇŗĬȮĳŌĴŇĮƤĠĠŅıŊŘĬĭƟŅĬŒĬĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔĽńĨĺƢȮŏĝŊŗŀĴőĵĚĔńĭėĺŅĴ
ľĸŅĔľĸŅĵĪŅĚĺńĥĬīĶĶĴȮŐĬĺĪŅĚĔŅĶŀĬŋĶńĔļƢĴňĔŅĶĻŉĔļŅĬŀĔĽĩŅĬĪňŗȮȮȮȮȮȮȮȮȮȮ 
      Biology of Local Animals, Sample Collection of Local 
Animals, Wisdom for Animal Utilizations related with Thai 
Traditions Diversity, Conservation and Field Trip 
 

 ĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶŏıŊŗŀŒľƟ
ŏľĴŅŃĽĴĔńĭ
ĵŋėĽĴńĵŐĸŃ
ĽĩŅĬĔŅĶĦƢ
ĮƤěěŋĭńĬȮŐĸŃœĴƞ
ĴňĔŅĶŏĮƕħĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬ
ŒĬľĸńĔĽŌĨĶŏħŇĴ 
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Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

101 4033210ȮȮȮĴňĬĺŇĪĵŅ      1&2-2-5' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Ichthyology' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
 ȮȮȮȮȮėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚĝňĺĺŇĪĵŅĕŀĚĮĸŅȮĔŅĵĺŇĳŅėĻŅĽĨĶƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĽńĦģŅĬĺŇĪĵŅȮĽĶňĶĺŇĪĵŅȮĺĚěĶĝňĺŇĨȮĔŅĶĽŊĭıńĬīŋƢŐĸŃĔŅĶŏěĶŇĠĕŀĚĮĸŅȮ
ĬŇŏĺĻĺŇĪĵŅȮŀĬŋĔĶĴĺŇīŅĬĕŀĚĮĸŅĶŃĭĭŀĺńĵĺŃĨƞŅĚŕȮĕŀĚĮĸŅȮĔŅĶŒĝƟ
ĮĶŃőĵĝĬƢěŅĔĮĸŅȮĻŉĔļŅĬŀĔĽĩŅĬĪňŗ 
      Fundamental of Fishes, Anatomy, Morphology, 
Physiology, Life Cycle, Reproduction and Development of 
Fishes, Ecology and Taxonomy of Fishes, Organ System of Fishes 
and Utilization of Fishes, Laboratory and Field Trip 

 ĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶŏıŊŗŀŒľƟ
ŏľĴŅŃĽĴĔńĭ
ĵŋėĽĴńĵŐĸŃ
ĽĩŅĬĔŅĶĦƢ
ĮƤěěŋĭńĬȮŐĸŃœĴƞ
ĴňĔŅĶŏĮƕħĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬ
ŒĬľĸńĔĽŌĨĶŏħŇĴ 

102 4033212ȮȮȮĔŅĶĽĨƠŅĲĽńĨĺƢ    ȮȮȮȮȮȮȮȮȮȮȮȮ1&2-2-5' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Animals Stuffing' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĸńĔĔŅĶĽĨƠŅĲĽńĨĺƢŏĭŊŘŀĚĨƟĬȮĔŅĶĽĨƠŅĲĽńĨĺƢœĴƞĴňĔĶŃħŌĔĽńĬľĸńĚȮ
ŐĸŃĔŅĶĽĨƠŅĲĽńĨĺƢĴňĔĶŃħŌĔĽńĬľĸńĚĴňĔŅĶĻŉĔļŅĬŀĔĽĩŅĬĪňŗ 
  ȮȮȮBasic of Animals Stuffing, Invertebrate and Vertebrate 
Animals Stuffing and Field Trip 

 ĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶŏıŊŗŀŒľƟ
ŏľĴŅŃĽĴĔńĭ
ĵŋėĽĴńĵŐĸŃ
ĽĩŅĬĔŅĶĦƢ
ĮƤěěŋĭńĬȮŐĸŃœĴƞ
ĴňĔŅĶŏĮƕħĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬ
ŒĬľĸńĔĽŌĨĶŏħŇĴ 
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Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

/.3 4033213ȮȮȮŐĴĸĚŏĭŊŘŀĚĨƟĬȮȮȮ     1&2-2-5' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Basic of Insects' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĸńĔĔŅĶŐĸŃėĺŅĴĶŌƟŏĔňŗĵĺĔńĭŐĴĸĚŏĭŊŘŀĚĨƟĬȮőĸĔĕŀĚŐĴĸĚȮ
ėĺŅĴľĸŅĔĝĬŇħĕŀĚŐĴĸĚ ĔŅĶĽĨƠŅĲŐĴĸĚȮĴňĔŅĶĻŉĔļŅĬŀĔĽĩŅĬĪňŗ 
      Principal and Introduction of Insects, World of 
Insects, Diversity of Insects, Insects Stuffing and Field Trip 

 ĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶŏıŊŗŀŒľƟ
ŏľĴŅŃĽĴĔńĭ
ĵŋėĽĴńĵŐĸŃ
ĽĩŅĬĔŅĶĦƢ
ĮƤěěŋĭńĬȮŐĸŃœĴƞ
ĴňĔŅĶŏĮƕħĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬ
ŒĬľĸńĔĽŌĨĶŏħŇĴ 

/.4 4033305ȮȮȮĝňĺĺŇĪĵŅŐľĸƞĚĬŘŜŅěŊħ   ȮȮȮȮȮȮȮȮȮȮȮȮ1&2-2-5' 
 ȮȮȮȮ&Freshwater Biology' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
 ȮȮȮȮȮėŋĦĽĴĭńĨŇĪŅĚŏėĴňȮĔŅĵĳŅıŐĸŃĝňĺĳŅıŒĬŐľĸƞĚĬŘŜŅěŊħĸńĔļĦŃ
ĝŋĴĝĬĽŇŗĚĴňĝňĺŇĨŒĬŐľĸƞĚĬŘŜŅěŊħȮŐĸŃĴĸıŇļŒĬĬŘŜŅěŊħȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 
                Chemical Characteristic, Physical Characteristic and 
Biological Characteristic of Freshwater  Aquatic Community and 
Pollution, Laboratory 

 ĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶŏıŊŗŀŒľƟ
ŏľĴŅŃĽĴĔńĭ
ĵŋėĽĴńĵŐĸŃ
ĽĩŅĬĔŅĶĦƢ
ĮƤěěŋĭńĬȮŐĸŃœĴƞ
ĴňĔŅĶŏĮƕħĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬ
ŒĬľĸńĔĽŌĨĶŏħŇĴ 
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Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

/.5 4033306ȮȮȮĴĸıŇļĽŇŗĚŐĺħĸƟŀĴ               1&2-2-5' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Environmental Pollution' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8Ȯ4031301ȮĬŇŏĺĻĺŇĪĵŅ 
 ȮȮȮȮĸńĔļĦŃĴĸıŇļőħĵĪńŗĺœĮȮĶĺĴĪńŘĚĴĸıŇļĪŅĚŀŅĔŅĻȮĴĸıŇļĪŅĚ
ĬŘŜŅȮĴĸıŇļĕŀĚħŇĬȮĴĸıŇļĕŀĚŏĽňĵŐĸŃĴĸıŇļĪŅĚŏĽňĵĚȮŐĸŃĔŅĶĮƚŀĚĔńĬĔŅĶ
ŏĔŇħĮƤĠľŅĴĸıŇļȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 
                Property of Pollution, Air Pollution, Water Pollution, 
Soil Pollution, Noise Pollution and Prevent of Pollution, 
Laboratory 

 ĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶŏıŊŗŀŒľƟ
ŏľĴŅŃĽĴĔńĭ
ĵŋėĽĴńĵŐĸŃ
ĽĩŅĬĔŅĶĦƢ
ĮƤěěŋĭńĬȮŐĸŃœĴƞ
ĴňĔŅĶŏĮƕħĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬ
ŒĬľĸńĔĽŌĨĶŏħŇĴ 

/06 4033409   ıńĬīŋĻŅĽĨĶƢĮĶŃĝŅĔĶ                        3(2-2-5)
 ȮȮȮȮ&Population Genetics' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
 ȮȮȮȮȮĮĶŃĝŅĔĶĽĴħŋĸȮĳŅĺŃĽĴħŋĸĕŀĚĔŅĶĩƞŅĵĪŀħıńĬīŋĔĶĶĴŐĭĭ
ĨƞŅĚŕȮĶŃĭĭĔŅĶįĽĴıńĬīŋƢȮŐĸŃĮƤěěńĵĪňŗĴňįĸĔĶŃĪĭĨƞŀĳŅĺŃĽĴħŋĸĕŀĚ
ĮĶŃĝŅĔĶ 
      Population Equilibrium, Equilibrium of Genetics 
Transformation, Matting System and Factors affecting of 
Population Equilibrium 

 ĨńħŀŀĔěŅĔ
ľĸńĔĽŌĨĶŏıŊŗŀŒľƟ
ŏľĴŅŃĽĴĔńĭ
ĵŋėĽĴńĵŐĸŃ
ĽĩŅĬĔŅĶĦƢ
ĮƤěěŋĭńĬȮŐĸŃœĴƞ
ĴňĔŅĶŏĮƕħĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬ
ŒĬľĸńĔĽŌĨĶŏħŇĴ 
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Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
ŏĮĸňŗĵĬŐĮĸĚ 

/07 4033410ȮȮȮıńĬīŋĻŅĽĨĶƢőĴŏĸĔŋĸ               1&2-2-5' 
     &Molecular Genetics' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
 ȮȮȮȮȮőėĶĚĽĶƟŅĚŐĸŃľĬƟŅĪňŗĕŀĚĽŅĶıńĬīŋĔĶĶĴȮőėĶĚĽĶƟŅĚĕŀĚħňŏŀŖĬŏŀȮ
ĔĸœĔĶŃħńĭŏĞĸĸƢŐĸŃĶŃħńĭőĴŏĸĔŋĸŀńĬŏĔňŗĵĺĔńĭĔŅĶŏıŇŗĴĨńĺŏŀĚĕŀĚħňŏŀŖĬŏŀȮ
ĔŅĶĶĺĴĨńĺĔńĬŒľĴƞĕŀĚĽŅĶıńĬīŋĔĶĶĴȮĔŅĶĔĸŅĵıńĬīŋƢȮĔŅĶĞƞŀĴŐĞĴħňŏŀŖĬŏŀȮ
ĔŅĶĩŀħĶľńĽȮĔŅĶŐĮĸĶľńĽȮľĸńĔĕŀĚŏėĶŊŗŀĚľĴŅĵĪŅĚħňŏŀŖĬŏŀȮŏėĶŊŗŀĚľĴŅĵ
ĪŅĚħňŏŀŖĬŏŀĪňŗŒĝƟĺŇīňœŁĭĶŇœħŏĞĞńĬŐĸŃĪňŗŒĝƟıňĞňŀŅĶƢŏĮƦĬıŊŘĬģŅĬȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟ
ŐĸŃĔŅĶıŇěŅĶĦŅŏĸŊŀĔŒĝƟŏėĶŊŗŀĚľĴŅĵ 
     Structure and Function of Genetic Material, DNA 
Structure, Molecular Mechanism of DNA Replication, Genetic 
Material Assembly, Mutation, DNA Repair, Transcription, 
Translation*ȮDNA Markers, DNA Marker base on Hybridization and 
PCR, Application and Selection of DNA Markers 
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/08 4033509ȮȮȮĝňĺĺŇĪĵŅĕŀĚŏľŖħ     1&2-2-5' 
 ȮȮȮȮ&Biology of Mushroom' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
 ȮȮȮȮȮĽńĦģŅĬĺŇĪĵŅȮĽĶňĶĺŇĪĵŅŀĬŋĔĶĴĺŇīŅĬȮıńĬīŋĻŅĽĨĶƢȮĬŇŏĺĻĺŇĪĵŅȮ
ŐĸŃıŇļĺŇĪĵŅĕŀĚŏľŖħȮĔŅĶŏıŅŃŏľŖħŏĝŇĚŀŋĨĽŅľĔĶĶĴŐĸŃĔŅĶĻŉĔļŅĬŀĔĽĩŅĬĪňŗ 
      Morphology Physiology, Taxonomy, Genetics, 
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Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
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Ecology and Toxicology of Mushroom Industrial, Cultivation of 
Mushrooms and Field Trips 

/09 4033510ȮȮȮěŋĸĝňĺĺŇĪĵŅĪŅĚĔŅĶŐıĪĵƢ    1&2-2-5' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Medical Microbiology' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8Ȯ4031502 ěŋĸĝňĺĺŇĪĵŅĪńŗĺœĮ 
 ȮȮȮȮěŋĸŇĬĪĶňĵƢĪňŗĴňėĺŅĴĽŜŅėńĠĪŅĚħƟŅĬĔŅĶŐıĪĵƢȮĔŅĶĨŇħĨƞŀȮĔŅĶĔƞŀ
őĶėȮĔŅĶĺŇĬŇěĜńĵȮĔŅĶĮƚŀĚĔńĬŐĸŃĔŅĶĶńĔļŅȮĔĶŃĭĺĬĔŅĶĨŀĭĽĬŀĚĕŀĚ
ĳŌĴŇėŋƟĴĔńĬȮ 
                Important Microorganisms in Medicine, Transmission, 
Pathogenesis, Diagnosis Prevention and Treatment,ȮThe Immune 
Response 
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/10 4033511ȮȮȮĶŅĺŇĪĵŅ     Ȯ1&2-2-5' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Mycology' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8Ȯ4031502 ěŋĸĝňĺĺŇĪĵŅĪńŗĺœĮ 
 ȮȮȮȮȮőėĶĚĽĶƟŅĚȮĽĶňĶĺŇĪĵŅȮŀĬŋĔĶĴĺŇīŅĬĺĚěĶĝňĺŇĨȮŏĴĨŅĭŀĸŇĞŉĴȮ
ĬŇŏĺĻĺŇĪĵŅȮĺŇĺńĥĬŅĔŅĶȮŏĝŊŘŀĶŅħƟŅĬĔŅĶŏĔļĨĶȮĔŅĶŐıĪĵƢȮŐĸŃŀŋĨĽŅľĔĶĶĴȮ
      Structures, Physiology, Life Cycle, Taxonomy, 
Metabolism, Ecology, Evolution of Fungi, Agricultural Fungi, 
Medicinal Fungi, Industrial Fungi Ȯ 
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Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
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/11 4033512ȮȮȮŐĭėĪňŏĶňĵĺŇĪĵŅ     3(2-2-5) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Bacteriology' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽńĦģŅĬĺŇĪĵŅȮĽĶňĶĺŇĪĵŅȮŀĬŋĔĶĴĺŇīŅĬŐĸŃıńĬīŋĻŅĽĨĶƢĕŀĚ
ŐĭėĪňŏĶňĵȮĔŅĶŏıŅŃŏĸňŘĵĚȮȮŐĭėĪňŏĶňĵĪňŗĽŜŅėńĠĪŅĚħƟŅĬĔŅĶŏĔļĨĶȮĔŅĶŐıĪĵƢȮ
ŀŅľŅĶȮŀŋĨĽŅľĔĶĶĴŐĸŃĽŇŗĚŐĺħĸƟŀĴ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮMorphology, Physiology, Taxonomy and Genetics of 
Bacteria, Cultivation, The Important Bacteria in Agricultural, 
Medicine, Food, Industry and Environment, 
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/12 4033513 ȮȮįĸŇĨĳńĦĤƢěŅĔěŋĸŇĬĪĶňĵƢŏıŊŗŀĽŋĕĳŅı             2(1-2-3)Ȯ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&Microbial Products for Health' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮěŋĸŇĬĪĶňĵƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŀŅľŅĶȮĔŅĶĩĬŀĴŀŅľŅĶȮĔĶŃĭĺĬĔŅĶ
ľĴńĔȮĮƤěěńĵĪňŗĴňįĸĨƞŀĔĶŃĭĺĬĔŅĶľĴńĔȮįĸŇĨĳńĦĤƢĪňŗœħƟěŅĔěŋĸŇĬĪĶňĵƢŏıŊŗŀ
ĽŋĕĳŅıȮĮĶŃőĵĝĬƢŐĸŃőĪļěŅĔěŋĸŇĬĪĶňĵƢȮĻŉĔļŅĬŀĔĽĩŅĬĪňŗ 
              Microorganisms associated with Food, Food 
Preservation, Fermentation Process, Factors affecting 
Fermentation Process, Microbial Products for Health, Microbial 
Advantages and disadvantages 
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Īňŗ ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ2564 ĽŇŗĚĪňŗĮĶńĭĮĶŋĚ-
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//3 4033604ȮȮȮŏĪėőĬőĸĵňĔŅĶĽƞĚĩƞŅĵĵňĬĽŌƞıŊĝ                          3(2-2-5) 
 ȮȮȮȮ&Gene Transfer Technology in Plant' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĪňŗĨƟŀĚŏĶňĵĬĴŅĔƞŀĬ8ȮœĴƞĴň 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĮĶŃĺńĨŇĕŀĚĔŅĶįĸŇĨıŊĝħńħŐĮĸĚıńĬīŋĔĶĶĴŏĪėĬŇėĔŅĶőėĸĬĵňĬ
ŐĸŃıńĬīŋĺŇĻĺĔĶĶĴȮĵňĬĨƞŅĚŕȮĪňŗĬŜŅĴŅŒĝƟĮĶŃőĵĝĬƢŒĬħƟŅĬıńĬīŋĺŇĻĺĔĶĶĴıŊĝ
ĔŅĶĽƞĚĩƞŅĵĵňĬŐĸŃĔŅĶėńħŏĸŊŀĔıŊĝĪňŗœħƟĶńĭĔŅĶĩƞŅĵĽƞĚĵňĬȮĔŅĶĮĶŃĵŋĔĨƢėĺŅĴĶŌƟ
œĮŒĝƟŒĬĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢıŊĝĪŜŅĮĢŇĭńĨŇĔŅĶ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮHistory of Transgenic Plant Production, Cloning 
Techniques and Genetic Engineering, Various Genes Utilized in 
Plant Genetic Engineering, Genetic Transformation and 
Selection of Transformed Plant, Knowledge Application for 
Plant Improvement,ȮLaboratory Exercise 
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ĬńĔĻŉĔļŅĳŅėĮĔĨŇȮĩŉĚŐĴƟěŃĻŉĔļŅŒĬĺńĬĪŜŅĔŅĶĮĔĨŇĔŖĨŅĴȮ 
ŴľĸńĔĽŌĨĶŵȮľĴŅĵĩŉĚȮľĸńĔĽŌĨĶĪňŗŒĝƟŒĬĔŅĶěńħĔŅĶĻŉĔļŅĕŀĚĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮ 

ĕƟŀȮŤȮŒľƟŀīŇĔŅĶĭħňŏĮƦĬįŌƟĶńĔļŅĔŅĶĨŅĴĕƟŀĭńĚėńĭĬňŘȮŐĸŃŒľƟĴňŀŜŅĬŅěȮŀŀĔĮĶŃĔŅĻȮėŜŅĽńŗĚȮľĸńĔŏĔĦĤƢ
ŐĸŃĺŇīňĔŅĶŏıŊŗŀĮĶŃőĵĝĬƢŒĬĔŅĶĮĢŇĭńĨŇĨŅĴĕƟŀĭńĚėńĭĬňŘȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ-ľĴĺħȮŠ,,,Ȯ-š-Ȯ 
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ľĴĺħȮŠ 
ėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅŐĸŃĺŇīňĔŅĶĶńĭŏĕƟŅĻŉĔļŅ 

------------------------------------------------------ 
ĕƟŀȮťȮėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅȮ 
ť,ŠȮĽŜŅŏĶŖěĔŅĶĻŉĔļŅĝńŘĬĴńīĵĴĻŉĔļŅĨŀĬĮĸŅĵľĶŊŀŏĪňĵĭŏĪƞŅĕŉŘĬœĮȮ 
ť,šȮĨƟŀĚœĴƞŏĮƦĬőĶėĨŇħĨƞŀĶƟŅĵŐĶĚľĶŊŀőĶėĪňŗĽńĚėĴĶńĚŏĔňĵěŀńĬŏĮƦĬŀŋĮĽĶĶėĨƞŀĔŅĶĻŉĔļŅȮ 
ť,ŢȮœĴƞĩŌĔėńħĝŊŗŀŀŀĔȮľĶŊŀĩŌĔœĸƞŀŀĔěŅĔĽĩŅĭńĬĔŅĶĻŉĔļŅŒħŕȮŏıĶŅŃĮĶŃıķĨŇŏĽŊŗŀĴŏĽňĵȮ 
ť,ţȮĴňėŋĦĽĴĭńĨŇŀŊŗĬŕȮĨŅĴĕƟŀĔŜŅľĬħĕŀĚľĸńĔĽŌĨĶȮ 

ĕƟŀȮŦȮĺŇīňĔŅĶĶńĭŏĕƟŅĻŉĔļŅȮĴľŅĺŇĪĵŅĸńĵěŃĶńĭįŌƟĪňŗĴňėŋĦĽĴĭńĨŇĨŅĴĕƟŀȮťȮŏĕƟŅĻŉĔļŅĪŋĔĶŃĭĭĔŅĶĻŉĔļŅ
ĞŉŗĚŀŅěŒĝƟĺŇīňĔŅĶĽŀĭėńħŏĸŊŀĔȮľĶŊŀėńħŏĸŊŀĔȮľĶŊŀĺŇīňĔŅĶŀŊŗĬŒħȮĪńŘĚĬňŘŒľƟŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵȮ 
 

ľĴĺħȮš 
ĔŅĶĶŅĵĚŅĬĨńĺŏĮƦĬĬńĔĻŉĔļŅ 

------------------------------------------------- 

ĕƟŀȮŧȮĔŅĶĶŅĵĚŅĬĨńĺŏĮƦĬĬńĔĻŉĔļŅȮ 
ŧ,ŠȮįŌƟĪňŗĽŀĭėńħŏĸŊŀĔœħƟȮľĶŊŀįŌƟĪňŗœħƟĶńĭĔŅĶėńħŏĸŊŀĔȮľĶŊŀįŌƟĪňŗœħƟĶńĭĔŅĶŀĬŋĴńĨŇŒľƟĵƟŅĵĴŅěŅĔ

ĽĩŅĭńĬŀŋħĴĻŉĔļŅŀŊŗĬȮľĶŊŀįŌƟĪňŗĶńĭĔŅĶŀĬŋĴńĨŇŒľƟŏĕƟŅĻŉĔļŅĨƞŀěŃĨƟŀĚœĮĶŅĵĚŅĬĨńĺŏıŊŗŀĕŉŘĬĪŃŏĭňĵĬŏĮƦĬĬńĔĻŉĔļŅ
ĨŅĴĪňŗĔŜŅľĬħœĺƟŒĬĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵȮ 

ŧ,šȮĔĶĦňĪňŗĬńĔĻŉĔļŅœĴƞœĮĶŅĵĚŅĬĨńĺȮĨŅĴĪňŗĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħŒľƟĩŊŀĺƞŅĽĸŃĽŇĪīŇśĔŅĶŏĕƟŅŏĮƦĬ
ĬńĔĻŉĔļŅȮŏĺƟĬŐĨƞœħƟĶńĭŀĬŋĴńĨŇěŅĔĴľŅĺŇĪĵŅĸńĵŏĮƦĬĶŅĵŕȮœĮȮ 

ĕƟŀȮŨȮįŌƟĪňŗįƞŅĬĔŅĶėńħŏĸŊŀĔŏĕƟŅĻŉĔļŅěŃĴňĽĳŅıŏĮƦĬĬńĔĻŉĔļŅŏĴŊŗŀœħƟĕŉŘĬĪŃŏĭňĵĬŐĸŃĝŜŅĶŃŏĚŇĬ
ėƞŅĸĚĪŃŏĭňĵĬŏĶňĵĬŐĸŃėƞŅīĶĶĴŏĬňĵĴĨŅĴĮĶŃĔŅĻĕŀĚĴľŅĺŇĪĵŅĸńĵŏĶňĵĭĶƟŀĵŐĸƟĺȮıĶƟŀĴĪńŘĚĨƟŀĚĬŜŅĽƞĚľĸńĔģŅĬȮ
ĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅŐĸŃľĸńĔģŅĬŀŊŗĬŕȮĨŅĴĺńĬȮŏĺĸŅĪňŗĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħȮ 
 

ľĴĺħȮŢ 
ĔŅĶĶńĭĵƟŅĵĬńĔĻŉĔļŅ 

-------------------------------------------- 
ĕƟŀȮŠşȮŏĔĦĤƢĔŅĶĶńĭĵƟŅĵĬńĔĻŉĔļŅěŅĔĽĩŅĭńĬŀŋħĴĻŉĔļŅŀŊŗĬȮŏĕƟŅĻŉĔļŅŒĬĴľŅĺŇĪĵŅĸńĵȮ 

Šş,ŠȮĴľŅĺŇĪĵŅĸńĵŀŅěĶńĭĵƟŅĵĬńĔĻŉĔļŅěŅĔĽĩŅĭńĬŀŋħĴĻŉĔļŅŀŊŗĬĞŉŗĚĽĳŅĴľŅĺŇĪĵŅĸńĵ
ĶńĭĶŀĚȮĪńŘĚĬňŘŒľƟŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵȮ 

Šş,šȮėŋĦĽĴĭńĨŇĕŀĚįŌƟĕŀĵƟŅĵĴŅŏĮƦĬĬńĔĻŉĔļŅĕŀĚĴľŅĺŇĪĵŅĸńĵȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŠş,š,ŠȮĴňėŋĦĽĴĭńĨŇĪňŗĔŜŅľĬħœĺƟĨŅĴĕƟŀȮťȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŠş,š,šȮœħƟĻŉĔļŅŒĬĽĩŅĭńĬŀŋħĴĻŉĔļŅŏħŇĴĴŅŐĸƟĺœĴƞĬƟŀĵĔĺƞŅľĬŉŗĚĳŅėĔŅĶĻŉĔļŅȮŐĸŃ
ĴňįĸĔŅĶŏĶňĵĬŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅȮš,şşȮ 

-Šş,ŢȮĔŅĶŏĪňĵĭőŀĬ,,,Ȯ-Ţ-Ȯ 
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Šş,ŢȮĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨŐĸŃįĸĔŅĶŏĶňĵĬŒľƟŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮĺƞŅħƟĺĵ
ĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬȮ 
 

ľĴĺħȮţ 
ĔŅĶŏĕƟŅĻŉĔļŅŏıŊŗŀĶńĭĮĶŇĠĠŅĨĶňĪňŗĽŀĚ 

--------------------------------- 
ĕƟŀȮŠŠȮĔŅĶŏĕƟŅĻŉĔļŅŏıŊŗŀĶńĭĮĶŇĠĠŅĨĶňĪňŗĽŀĚȮ 

ŠŠ,ŠȮįŌƟĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňěŅĔĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵľĶŊŀěŅĔ
ĽĩŅĭńĬŀŋħĴĻŉĔļŅŀŊŗĬĴŅŐĸƟĺȮŀŅěĕŀŏĕƟŅĻŉĔļŅĨƞŀĮĶŇĠĠŅĨĶňĽŅĕŅŀŊŗĬŏĮƦĬĔŅĶŏıŇŗĴŏĨŇĴœħƟŐĨƞĨƟŀĚŏĮƦĬįŌƟĴň
ėŋĦĽĴĭńĨŇĨŅĴĪňŗĔŜŅľĬħœĺƟŒĬĕƟŀȮťȮ 

ŠŠ,šȮŒľƟįŌƟĮĶŃĽĚėƢěŃŏĕƟŅĻŉĔļŅĵŊŗĬŒĭĽĴńėĶĨƞŀĴľŅĺŇĪĵŅĸńĵĔƞŀĬŏĮƕħĳŅėĔŅĶĻŉĔļŅĨŅĴĪňŗ
ĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħȮ 

ŠŠ,ŢȮĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬŒľƟħŜŅŏĬŇĬĔŅĶŏĪňĵĭőŀĬĨŅĴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ 
ĺƞŅħƟĺĵĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬȮ 
 

ľĴĺħȮŤ 
ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅŐĸŃĔŅĶěńħľĸńĔĽŌĨĶ 

--------------------------------- 
ĕƟŀȮŠšȮĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮ 

Šš,ŠȮĴľŅĺŇĪĵŅĸńĵŒĝƟĶŃĭĭĪĺŇĳŅėőħĵȮŠȮĮƖĔŅĶĻŉĔļŅŐĭƞĚŀŀĔŏĮƦĬȮšȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮ
ŠȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇĴňĶŃĵŃŏĺĸŅĻŉĔļŅœĴƞĬƟŀĵĔĺƞŅȮŠŤȮĽńĮħŅľƢȮĴľŅĺŇĪĵŅĸńĵŀŅěŏĮƕħĳŅėķħŌĶƟŀĬŐĸŃŒĝƟ
ĶŃĵŃŏĺĸŅŏĶňĵĬœĴƞĬƟŀĵĔĺƞŅȮŧȮĽńĮħŅľƢőħĵěńħĝńŗĺőĴĚŏĶňĵĬĕŀĚŐĨƞĸŃĶŅĵĺŇĝŅŏĪƞŅĔńĭĽŀĚŏĪƞŅĕŀĚĳŅėĔŅĶĻŉĔļŅ
ĮĔĨŇȮĽŜŅľĶńĭĔŅĶěńħĔŅĶĻŉĔļŅŒľƟĬńĔĻŉĔļŅĳŅėıŇŏĻļŒĬĳŅėķħŌĶƟŀĬŒľƟĬńĭŏĮƦĬȮŠȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮ 

Šš,šȮĔŅĶėŇħľĬƞĺĵĔŇĨĕŀĚŐĨƞĸŃĶŅĵĺŇĝŅȮŒľƟĩŊŀŏĔĦĤƢħńĚĬňŘȮ 
Šš,š,ŠȮĶŅĵĺŇĝŅĳŅėĪķļġňȮĪňŗŒĝƟŏĺĸŅĭĶĶĵŅĵľĶŊŀŀĳŇĮĶŅĵĮƤĠľŅœĴƞĬƟŀĵĔĺƞŅȮŠŤ

ĝńŗĺőĴĚĨƞŀĳŅėĔŅĶĻŉĔļŅĮĔĨŇŒľƟĴňėƞŅŏĪƞŅĔńĭȮŠȮľĬƞĺĵĔŇĨĶŃĭĭĪĺŇĳŅėȮ 
Šš,š,šȮĶŅĵĺŇĝŅĳŅėĮĢŇĭńĨŇĪňŗŒĝƟŏĺĸŅİƗĔľĶŊŀĪħĸŀĚœĴƞĬƟŀĵĔĺƞŅȮŢşȮĝńŗĺőĴĚȮĨƞŀĳŅė

ĔŅĶĻŉĔļŅĮĔĨŇŒľƟĴňėƞŅŏĪƞŅĔńĭȮŠȮľĬƞĺĵĔŇĨĶŃĭĭĪĺŇĳŅėȮ 
Šš,š,ŢȮĔŅĶİƗĔĚŅĬľĶŊŀĔŅĶİƗĔĳŅėĽĬŅĴĪňŗŒĝƟŏĺĸŅİƗĔœĴƞĬƟŀĵĔĺƞŅȮţŤȮĝńŗĺőĴĚĨƞŀĳŅė

ĔŅĶĻŉĔļŅĮĔĨŇŒľƟĴňėƞŅŏĪƞŅĔńĭȮŠȮľĬƞĺĵĔŇĨĶŃĭĭĪĺŇĳŅėȮ 
Šš,š,ţȮĔŅĶĪŜŅőėĶĚĚŅĬľĶŊŀĔŇěĔĶĶĴĔŅĶŏĶňĵĬŀŊŗĬŒħĨŅĴĪňŗœħƟĶńĭĴŀĭľĴŅĵĪňŗŒĝƟŏĺĸŅ

ĪŜŅőėĶĚĚŅĬľĶŊŀĔŇěĔĶĶĴĬńŘĬŕȮœĴƞĬƟŀĵĔĺƞŅȮţŤȮĝńŗĺőĴĚĨƞŀĳŅėĔŅĶĻŉĔļŅĮĔĨŇŒľƟĴňėƞŅŏĪƞŅĔńĭȮŠȮľĬƞĺĵĔŇĨĶŃĭĭȮ
ĪĺŇĳŅėȮ 

-ĕƟŀȮŠŢ,,,Ȯ-ţ-Ȯ 
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-Šţ,ŢȮĔŅĶĸĚĪŃŏĭňĵĬ,,,Ȯ-Ť-Ȯ 

ĕƟŀȮŠŢȮĔŅĶěńħľĸńĔĽŌĨĶȮ 
ŠŢ,ŠȮőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶňĕŀĚŐĨƞĸŃĽŅĕŅĺŇĝŅȮĮĶŃĔŀĭħƟĺĵȮ 
ŠŢ,Š,ŠȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮľĴŅĵĩŉĚȮĺŇĝŅĪňŗĴŋƞĚıńĥĬŅįŌƟŏĶňĵĬȮŒľƟĴňėĺŅĴĶŀĭĶŌƟŀĵƞŅĚ

ĔĺƟŅĚĕĺŅĚĴňőĸĔĪńĻĬƢĪňŗĔĺƟŅĚœĔĸȮĴňėĺŅĴŏĕƟŅŒěīĶĶĴĝŅĨŇĨĬŏŀĚȮįŌƟŀŊŗĬȮŐĸŃĽńĚėĴȮŏĮƦĬįŌƟŒİƙĶŌƟĽŅĴŅĶĩėŇħŀĵƞŅĚĴň
ŏľĨŋįĸȮĽŅĴŅĶĩŒĝƟĳŅļŅŒĬĔŅĶĨŇħĨƞŀĽŊŗŀĽŅĶėĺŅĴľĴŅĵœħƟħňȮŏĮƦĬėĬĪňŗĽĴĭŌĶĦƢĪńŘĚĶƞŅĚĔŅĵŐĸŃěŇĨŒěȮĴňėŋĦīĶĶĴȮ
ĨĶŃľĬńĔŒĬėŋĦėƞŅĕŀĚĻŇĸĮŃŐĸŃĺńĥĬīĶĶĴĪńŘĚĕŀĚœĪĵŐĸŃĕŀĚĮĶŃĝŅėĴĬŅĬŅĝŅĨŇȮĽŅĴŅĶĩĬŜŅėĺŅĴĶŌƟœĮŒĝƟŒĬ
ĔŅĶħŜŅŏĬŇĬĝňĺŇĨŐĸŃħŜŅĶĚĨĬŀĵŌƞŒĬĽńĚėĴœħƟŏĮƦĬŀĵƞŅĚħňȮ 

ŠŢ,Š,šȮľĴĺħĺŇĝŅŏĜıŅŃȮľĴŅĵĩŉĚȮĺŇĝŅŐĔĬȮĺŇĝŅŏĜıŅŃħƟŅĬȮĺŇĝŅıŊŘĬģŅĬĺŇĝŅĝňıȮŐĸŃ
ĺŇĝŅĝňıȮĪňŗĴŋƞĚľĴŅĵŒľƟįŌƟŏĶňĵĬĴňėĺŅĴĶŌƟȮėĺŅĴŏĕƟŅŒěŐĸŃĮĢŇĭńĨŇĚŅĬœħƟȮ 

ŠŢ,Š,ŢȮľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶňȮľĴŅĵĩŉĚȮĺŇĝŅĪňŗĴŋƞĚŒľƟįŌƟŏĶňĵĬĴňėĺŅĴĶŌƟȮėĺŅĴŏĕƟŅŒěȮĨŅĴĪňŗ
ĨĬŏŀĚĩĬńħľĶŊŀĽĬŒěȮőħĵŏĮƕħőŀĔŅĽŒľƟĬńĔĻŉĔļŅŏĸŊŀĔŏĶňĵĬĺŇĝŅŒħŕȮŒĬľĸńĔĽŌĨĶĶŃħńĭŏħňĵĺĔńĬȮ 

ŠŢ,šȮěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴŐĸŃĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŠŢ,š,ŠȮľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňȮ&ţȮĮƖ'ȮŒľƟĴňěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴœĴƞĬƟŀĵĔĺƞŅȮŠšşȮľĬƞĺĵ
ĔŇĨŒľƟŒĝƟŏĺĸŅĻŉĔļŅœĴƞŏĔŇĬȮŧȮĮƖĔŅĶĻŉĔļŅĽŜŅľĶńĭľĸńĔĽŌĨĶĪňŗŏĶňĵĬŏĨŖĴŏĺĸŅŐĸŃœĴƞŏĔŇĬȮŠšȮĮƖĔŅĶĻŉĔļŅȮĽŜŅľĶńĭ
ľĸńĔĽŌĨĶĪňŗŏĶňĵĬœĴƞŏĨŖĴŏĺĸŅȮ 
 ŠŢ,š,šȮľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňȮ&ŤȮĮƖ'ȮŒľƟĴňěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴœĴƞĬƟŀĵĔĺƞŅȮŠŤşȮľĬƞĺĵ
ĔŇĨŒľƟŒĝƟŏĺĸŅĻŉĔļŅœĴƞŏĔŇĬȮŠşȮĮƖĔŅĶĻŉĔļŅĽŜŅľĶńĭľĸńĔĽŌĨĶĪňŗŏĶňĵĬŏĨŖĴŏĺĸŅŐĸŃœĴƞŏĔŇĬȮŠŤȮĮƖĔŅĶĻŉĔļŅȮĽŜŅľĶńĭ
ľĸńĔĽŌĨĶĪňŗŏĶňĵĬœĴƞŏĨŖĴŏĺĸŅȮ 
 

ľĴĺħȮť 
ĔŅĶĸĚĪŃŏĭňĵĬĺŇĝŅŏĶňĵĬ 
------------------------------------------ 

ĕƟŀȮŠţȮĬńĔĻŉĔļŅĽŅĴŅĶĩĸĚĪŃŏĭňĵĬŏĶňĵĬȮŏıŇŗĴľĶŊŀĩŀĬĶŅĵĺŇĝŅŒľƟħŜŅŏĬŇĬĔŅĶŒľƟŐĸƟĺŏĽĶŖěĳŅĵŒĬ
ĔŜŅľĬħȮŠŤȮĺńĬȮĬńĭŐĨƞĺńĬĪňŗŏĮƕħĳŅėĔŅĶĻŉĔļŅȮ 

ȮȮȮȮȮȮȮȮȮȮŠţ,ŠȮĔŅĶĸĚĪŃŏĭňĵĬĺŇĝŅŏĶňĵĬěŃĽĴĭŌĶĦƢĔŖĨƞŀŏĴŊŗŀœħƟĝŜŅĶŃėƞŅīĶĶĴŏĬňĵĴĨŅĴĪňŗĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŠţ,šȮĔŅĶĻŉĔļŅŒĬĶŃĭĭĪĺŇĳŅėŐĭĭȮšȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇĨƞŀĮƖĔŅĶĻŉĔļŅȮĬńĔĻŉĔļŅĽŅĴŅĶĩ
ĸĚĪŃŏĭňĵĬŏĶňĵĬĶŅĵĺŇĝŅĕŀĚŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅĮĔĨŇœħƟœĴƞŏĔŇĬȮššȮľĬƞĺĵĔŇĨȮŐĸŃĽŅĴŅĶĩĸĚĪŃŏĭňĵĬĶŅĵĺŇĝŅ
ĽŜŅľĶńĭĳŅėķħŌĶƟŀĬœħƟœĴƞŏĔŇĬȮŨȮľĬƞĺĵĔŇĨȮ 

ĔŅĶĻŉĔļŅĽŜŅľĶńĭĬńĔĻŉĔļŅĳŅėıŇŏĻļŐĭĭȮŢȮĳŅėĔŅĶĻŉĔļŅĨƞŀĮƖĔŅĶĻŉĔļŅȮĬńĔĻŉĔļŅĽŅĴŅĶĩ 
ĸĚĪŃŏĭňĵĬĶŅĵĺŇĝŅĕŀĚŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅœħƟœĴƞŏĔŇĬȮŠŤȮľĬƞĺĵĔŇĨ 

ĔĶĦňĬńĔĻŉĔļŅĨƟŀĚĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬŏĔŇĬĔĺƞŅȮššȮľĬƞĺĵĔŇĨȮĽŜŅľĶńĭĔŅĶĻŉĔļŅŒĬĶŃĭĭ
ĪĺŇĳŅėŐĭĭȮšȮĳŅėĔŅĶĻŉĔļŅĨƞŀĮƖĔŅĶĻŉĔļŅȮĨŅĴĺĶĶėľĬŉŗĚľĶŊŀĨƟŀĚĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬĴŅĔĔĺƞŅȮŠŤȮľĬƞĺĵ
ĔŇĨȮĽŜŅľĶńĭĔŅĶĻŉĔļŅĕŀĚĬńĔĻŉĔļŅĳŅėıŇŏĻļŐĭĭȮŢȮĳŅėĔŅĶĻŉĔļŅĨƞŀĮƖĔŅĶĻŉĔļŅĨŅĴĺĶĶėĽŀĚȮŒľƟĵŊŗĬėŜŅĶƟŀĚ
ĕŀŀĬŋĴńĨŇĨƞŀĴľŅĺŇĪĵŅĸńĵĳŅĵŒĬĶŃĵŃŏĺĸŅœĴƞŏĔŇĬȮŠŤȮĺńĬȮĬńĭŐĨƞĺńĬŏĮƕħĳŅėĔŅĶĻŉĔļŅȮ 
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ȮȮȮȮȮȮȮȮȮȮ Šţ,ŢȮĔŅĶĸĚĪŃŏĭňĵĬĺŇĝŅİƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňıȮľĶŊŀĽľĔŇěĻŉĔļŅěŃœĴƞŀĬŋĠŅĨŒľƟĬńĔĻŉĔļŅ
ĸĚĪŃŏĭňĵĬĶŅĵĺŇĝŅŀŊŗĬŏıŇŗĴŏĨŇĴȮĵĔŏĺƟĬĔĶĦňĪňŗĴľŅĺŇĪĵŅĸńĵıŇěŅĶĦŅŐĸƟĺŏľŖĬĽĴėĺĶŀĬŋĠŅĨőħĵŒľƟıŇěŅĶĦŅŏĮƦĬ
ĶŅĵĔĶĦňȮőħĵėŜŅĬŉĚĩŉĚėŋĦĳŅıĕŀĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶİƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňıľĶŊŀĽľĔŇěĻŉĔļŅȮŏĮƦĬ
ĽŜŅėńĠȮ 

Šţ,ţȮŀīŇĔŅĶĭħňŀŅěŒľƟĬńĔĻŉĔļŅĪňŗĩŌĔĩŀħĩŀĬĝŊŗŀěŅĔĪŃŏĭňĵĬĬńĔĻŉĔļŅŀńĬŏĬŊŗŀĚěŅĔĶŃŏĭňĵĭ
ĪŅĚĔŅĶŏĚŇĬȮĔĸńĭŏĕƟŅŏĮƦĬĬńĔĻŉĔļŅŒľĴƞœħƟĩƟŅĴňŏľĨŋįĸŀńĬĽĴėĺĶȮőħĵŒľƟĩŊŀĶŃĵŃŏĺĸŅĪňŗĩŌĔĩŀĬĝŊŗŀĬńŘĬŏĮƦĬ
ĶŃĵŃŏĺĸŅıńĔĔŅĶĻŉĔļŅȮŒĬĔĶĦňŏĝƞĬĬňŘĬńĔĻŉĔļŅěŃĨƟŀĚĝŜŅĶŃėƞŅīĶĶĴŏĬňĵĴĕŀĔĸńĭėŊĬĽĳŅıĔŅĶŏĮƦĬĬńĔĻŉĔļŅ
ŐĸŃėƞŅīĶĶĴŏĬňĵĴŀŊŗĬŕȮĪňŗėƟŅĚĝŜŅĶŃŏĽĴŊŀĬŏĮƦĬįŌƟĸŅıńĔĔŅĶĻŉĔļŅȮ 

Šţ,ŤȮŒĬĔĶĦňőėĶĚĔŅĶŐĸĔŏĮĸňŗĵĬĬńĔĻŉĔļŅȮĶŃľĺƞŅĚĽĩŅĭńĬŀŋħĴĻŉĔļŅľĶŊŀĴňĕƟŀĨĔĸĚŏĜıŅŃ
ĔĶĦňȮŀīŇĔŅĶĭħňŀŅěıŇěŅĶĦŅŀĬŋĴńĨŇŒľƟĬńĔĻŉĔļŅĸĚĪŃŏĭňĵĬŏĶňĵĬĶŅĵĺŇĝŅȮĪňŗŏĮƕħĽŀĬŒĬĽĩŅĭńĬŀŋħĴĻŉĔļŅŀŊŗĬ
ŐĪĬĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬŒĬĴľŅĺŇĪĵŅĸńĵĪńŘĚľĴħȮľĶŊŀĭŅĚĽƞĺĬœħƟľĶŊŀŀŅěıŇěŅĶĦŅŀĬŋĴńĨŇŒľƟĸĚĪŃŏĭňĵĬ
ĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬĴľŅĺŇĪĵŅĸńĵőħĵĝŜŅĶŃėƞŅīĶĶĴŏĬňĵĴĨŅĴĶŃŏĭňĵĭĺƞŅħƟĺĵȮĔŅĶŏĔŖĭŏĚŇĬėƞŅĭŜŅĶŋĚŐĸŃ
ėƞŅīĶĶĴŏĬňĵĴĔŅĶĻŉĔļŅĕŀĚĴľŅĺŇĪĵŅĸńĵĔŖœħƟȮ 

Šţ,ťȮĔŅĶĸĚĪŃŏĭňĵĬĪňŗįŇħŏĚŊŗŀĬœĕĕŀĚľĸńĔĽŌĨĶŒľƟĩŊŀĺƞŅĔŅĶĸĚĪŃŏĭňĵĬĬńŘĬĨĔŏĮƦĬőĴęŃŐĸŃ
ĶŅĵĺŇĝŅĪňŗĸĚĪŃŏĭňĵĬįŇħŏĚŊŗŀĬœĕĕŀĚľĸńĔĽŌĨĶĬńŘĬŒľƟœħƟĶńĭĽńĠĸńĔļĦƢ W  

Šţ,ŦȮĬńĔĻŉĔļŅŀŅěĕŀĸĚĪŃŏĭňĵĬŏĕƟŅĶƞĺĴĻŉĔļŅĶŅĵĺŇĝŅŒħŕȮŏıŊŗŀŏĮƦĬĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟœħƟĩƟŅ
ŀŅěŅĶĵƢįŌƟĽŀĬĵŇĬĵŀĴŏĮƦĬĸŅĵĸńĔļĦƢŀńĔļĶŐĸŃœħƟĵŊŗĬľĸńĔģŅĬĬńŘĬĨƞŀĴľŅĺŇĪĵŅĸńĵȮĪńŘĚĬňŘĬńĔĻŉĔļŅěŃĨƟŀĚĝŜŅĶŃ
ėƞŅľĬƞĺĵĔŇĨȮĶŅĵĺŇĝŅĬńŘĬĨŅĴĶŃŏĭňĵĭĺƞŅħƟĺĵĔŅĶŏĔŖĭŏĚŇĬėƞŅĭŜŅĶŋĚŐĸŃėƞŅīĶĶĴŏĬňĵĴĔŅĶĻŉĔļŅŐĸŃĬńĔĻŉĔļŅĴň
ŏĺĸŅŏĶňĵĬėĶĭĶƟŀĵĸŃȮŧşȮĕŀĚŏĺĸŅŏĶňĵĬĪńŘĚľĴħěŃœħƟĶńĭįĸĔŅĶŏĶňĵĬŏĮƦĬĽńĠĸńĔļĦƢ Au  
 

ľĴĺħȮŦ 
ĔŅĶŏĮĸňŗĵĬŐĮĸĚĶŅĵĺŇĝŅ 

--------------------------------- 
ĕƟŀȮŠŤȮĔŅĶŏıŇŗĴĶŅĵĺŇĝŅȮĩŀĬĶŅĵĺŇĝŅȮŐĸŃĵĔŏĸŇĔĶŅĵĺŇĝŅȮ 

ŠŤ,ŠȮĔŅĶŏıŇŗĴĶŅĵĺŇĝŅȮľĶŊŀĩŀĬĶŅĵĺŇĝŅěŃĔĶŃĪŜŅœħƟĳŅĵŒĬĔŜŅľĬħȮŠŤȮĺńĬȮĬńĭŐĨƞĺńĬŏĮƕħ 
ĳŅėĔŅĶĻŉĔļŅĮĔĨŇľĶŊŀĳŅĵŒĬĔŜŅľĬħȮŦȮĺńĬȮĬńĭŐĨƞĺńĬŏĮƕħĳŅėķħŌĶƟŀĬȮ 

ŠŤ,šȮĔŅĶĵĔŏĸŇĔĶŅĵĺŇĝŅěŃĔĶŃĪŜŅœħƟĔƞŀĬĺńĬŏĶŇŗĴĽŀĭĮĸŅĵĳŅėȮŦȮĺńĬȮŐĸŃěŃœħƟĶńĭĔŅĶ
ĭńĬĪŉĔįĸĔŅĶŏĶňĵĬŏĮƦĬĽńĠĸńĔļĦƢ W ĽŜŅľĶńĭĶŅĵĺŇĝŅĪňŗĵĔŏĸŇĔŐĸŃœĴƞœħƟĶńĭŏĚŇĬėƞŅĸĚĪŃŏĭňĵĬĶŅĵĺŇĝŅĬńŘĬėŊĬȮ 

ŠŤ,ŢȮĕńŘĬĨŀĬĮĢŇĭńĨŇŒĬĔŅĶŏıŇŗĴȮĩŀĬĶŅĵĺŇĝŅŐĸŃĵĔŏĸŇĔĶŅĵĺŇĝŅŒľƟŏĮƦĬœĮĨŅĴĪňŗ
ĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħȮ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ-ľĴĺħȮŧ,,,Ȯ-ť-Ȯ 
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ľĴĺħȮŧ 
ĔŅĶĸŅıńĔĔŅĶĻŉĔļŅŐĸŃĸŅŀŀĔ 
--------------------------------------------------- 

ĕƟŀȮŠťȮĔŅĶĸŅıńĔĔŅĶĻŉĔļŅȮ 
Šť,ŠȮĬńĔĻŉĔļŅěŃĕŀŀĬŋĠŅĨĸŅıńĔĔŅĶĻŉĔļŅœħƟŒĬĔĶĦňĨƞŀœĮĬňŘȮ 
Šť,Š,ŠȮĩŌĔŏĶňĵĔıĸȮĶŃħĴıĸľĶŊŀŏĔĦĤƢŏĕƟŅĶńĭĶŅĝĔŅĶĪľŅĶȮ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŠť,Š,šȮœħƟĶńĭĪŋĬŐĸĔŏĮĸňŗĵĬĬńĔĻŉĔļŅĶŃľĺƞŅĚĮĶŃŏĪĻȮľĶŊŀĪŋĬŀŊŗĬŒħĞŉŗĚĴľŅĺŇĪĵŅĸńĵ
ŏľŖĬĽĴėĺĶĽĬńĭĽĬŋĬȮ 

Šť,Š,ŢȮŏěŖĭĮƙĺĵȮ 
Šť,Š,ţȮĩŌĔėŋĴĕńĚĨŅĴĔġľĴŅĵȮ 
Šť,Š,ŤȮĴľŅĺŇĪĵŅĸńĵĽńŗĚŒľƟıńĔĔŅĶĻŉĔļŅȮ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŠť,Š,ťȮŏľĨŋŀŊŗĬŕȮĨŅĴĪňŗĴľŅĺŇĪĵŅĸńĵŏľŖĬĽĴėĺĶŐĨƞĨƟŀĚĻŉĔļŅŒĬĴľŅĺŇĪĵŅĸńĵĴŅŐĸƟĺœĴƞ
ĬƟŀĵĔĺƞŅȮŠȮĳŅėĔŅĶĻŉĔļŅȮ 

Šť,šȮĬńĔĻŉĔļŅĪňŗĮĶŃĽĚėƢěŃĸŅıńĔĔŅĶĻŉĔļŅĨĸŀħľĬŉŗĚĳŅėĔŅĶĻŉĔļŅĮĔĨŇľĶŊŀĴŅĔĔĺƞŅŒľƟĵŊŗĬ
ŒĭĸŅĨŅĴŐĭĭĪňŗĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħȮĪńŘĚĬňŘĨƟŀĚĵŊŗĬŒĭĸŅıńĔĔŅĶĻŉĔļŅĔƞŀĬĺńĬŏĶŇŗĴĽŀĭĮĸŅĵĳŅėĔŅĶĻŉĔļŅȮ 

Šť,ŢȮĬńĔĻŉĔļŅĪňŗĸŅıńĔȮľĶŊŀĩŌĔĴľŅĺŇĪĵŅĸńĵĽńŗĚıńĔĔŅĶĻŉĔļŅĨĸŀħľĬŉŗĚĳŅėĔŅĶĻŉĔļŅĮĔĨŇ
ľĶŊŀĴŅĔĔĺƞŅěŃĨƟŀĚĝŜŅĶŃėƞŅīĶĶĴŏĬňĵĴĶńĔļŅĽĩŅĬĳŅıĔŅĶŏĮƦĬĬńĔĻŉĔļŅȮ 
ĕƟŀȮŠŦȮĔŅĶĸŅŀŀĔȮ 

ĬńĔĻŉĔļŅĪňŗĮĶŃĽĚėƢěŃĕŀĸŅŀŀĔȮĨƟŀĚĵŊŗĬŒĭĸŅŀŀĔĨŅĴŐĭĭĪňŗĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħȮ 
 

ľĴĺħȮŨ 
ĔŅĶőŀĬĵƟŅĵ 

------------------------------------------------ 

ĕƟŀȮŠŧȮĔŅĶőŀĬĵƟŅĵĽŅĕŅĺŇĝŅȮ 
Šŧ,ŠȮĔŅĶĵƟŅĵĽŅĕŅĺŇĝŅĳŅĵŒĬėĦŃŒľƟĮĢŇĭńĨŇĨŅĴŏĚŊŗŀĬœĕĕŀĚėĦŃȮ 
Šŧ,šȮĔŅĶĵƟŅĵĽŅĕŅĺŇĝŅœĮėĦŃŀŊŗĬȮěŃĨƟŀĚĮĢŇĭńĨŇĨŅĴŏĚŊŗŀĬœĕħńĚĨƞŀœĮĬňŘȮ 
Šŧ,š,ŠȮĬńĔĻŉĔļŅĪňŗĮĶŃĽĚėƢěŃĕŀĵƟŅĵĽŅĕŅĺŇĝŅœĮėĦŃŀŊŗĬȮěŃĨƟŀĚœħƟĶńĭėĺŅĴŏľŖĬĝŀĭ

ěŅĔŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮĮĶŃīŅĬĽŅĕŅĺŇĝŅȮŐĸŃėĦĭħňėĦŃŏħŇĴȮŐĸŃœħƟŏĶňĵĬĨŅĴŐįĬĔŅĶĻŉĔļŅŒĬėĦŃŏħŇĴ
ĴŅŐĸƟĺœĴƞĬƟŀĵĔĺƞŅľĬŉŗĚĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮĪńŘĚĬňŘœĴƞĬńĭĳŅėĔŅĶĻŉĔļŅĪňŗĸŅıńĔľĶŊŀĩŌĔĽńŗĚıńĔĔŅĶĻŉĔļŅȮ 

Šŧ,š,šȮĔŅĶĵƟŅĵĽŅĕŅĺŇĝŅœĮėĦŃŀŊŗĬěŃĨƟŀĚĮĢŇĭńĨŇĨŅĴŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅŐĸŃėĦŃĪňŗ
ĮĶŃĽĚėƢěŃĕŀĵƟŅĵœĮȮĪńŘĚĬňŘŒľƟŏĮƦĬœĮĨŅĴŏĚŊŗŀĬœĕĪňŗėĦŃĔŜŅľĬħȮ 

Šŧ,š,ŢȮĔŅĶĵƟŅĵĽŅĕŅĺŇĝŅœĮėĦŃŀŊŗĬŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚĽŅĕŅĺŇĝŅŐĸŃėĦŃĪňŗěŃĶńĭ
ĵƟŅĵœĮĽńĚĔńħŏĮƦĬįŌƟıŇěŅĶĦŅŀĬŋĴńĨŇŐĸƟĺŐěƟĚĴľŅĺŇĪĵŅĸńĵĪĶŅĭȮ 

Šŧ,š,ţȮĔŅĶĵƟŅĵĽŅĕŅĺŇĝŅœĮėĦŃŀŊŗĬěŃĨƟŀĚħŜŅŏĬŇĬĔŅĶŒľƟŐĸƟĺŏĽĶŖěĔƞŀĬĺńĬŏĮƕħĳŅėĔŅĶĻŉĔļŅȮ 
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Šŧ,š,ŤȮŏĴŊŗŀĬńĔĻŉĔļŅœħƟĵƟŅĵĽŅĕŅĺŇĝŅŐĸƟĺȮĶŅĵĺŇĝŅĪňŗŏėĵŏĶňĵĬĴŅĪńŘĚľĴħŒľƟĬŜŅĴŅŏĪňĵĭ
őŀĬœħƟĨŅĴľĸńĔĽŌĨĶĽŅĕŅĺŇĝŅŒľĴƞȮŐĸŃĬŜŅįĸĔŅĶŏĶňĵĬœĮėŜŅĬĺĦľŅėƞŅĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴŒĬĽŅĕŅĺŇĝŅŒľĴƞœħƟȮ 
 ĕƟŀȮŠŨȮĔŅĶőŀĬĵƟŅĵĮĶŃŏĳĪĬńĔĻŉĔļŅȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĬńĔĻŉĔļŅŀŅěőŀĬĵƟŅĵĮĶŃŏĳĪĬńĔĻŉĔļŅěŅĔĬńĔĻŉĔļŅĳŅėĮĔĨŇŏĮƦĬĬńĔĻŉĔļŅĳŅėıŇŏĻļȮőħĵĵŊŗĬ
ėŜŅĶƟŀĚĨŅĴŐĭĭĪňŗĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħȮ 
 

ľĴĺħȮŠş 
ĭĪŏĜıŅŃĔŅĸ 

------------------------------------ 

ĕƟŀȮšşȮĬńĔĻŉĔļŅĪňŗŏĕƟŅĻŉĔļŅĔƞŀĬĕƟŀĭńĚėńĭĬňŘĮĶŃĔŅĻŒĝƟȮŒľƟŒĝƟĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮĺƞŅħƟĺĵ
ĔŅĶěńħĔŅĶĻŉĔļŅĶŃħńĭŀĬŋĮĶŇĠĠŅŐĸŃĮĶŇĠĠŅĨĶňȮı,Ļ,ȮšŤŤşȮľĶŊŀĕƟŀĭńĚėńĭŀŊŗĬŒħŒĬĕĦŃĪňŗŏĕƟŅĻŉĔļŅěĬĔĺƞŅ
ěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮ 

 
ĮĶŃĔŅĻȮĦȮĺńĬĪňŗȮšŢȮĴňĬŅėĴȮı,Ļ,ȮšŤŤŤȮ 
 

 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ĬŅĵĽŋĝŅĨŇȮŏĴŊŀĚŐĔƟĺ'Ȯ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĬŅĵĔĽĳŅĴľŅĺŇĪĵŅĸńĵĶŅĝĳńġŏĸĵ 

 

 



 
 

ȮȮȮȮ 
 

 
 
 
 
 
 
 
 
 
 

ĳŅėįĬĺĔȮě 
ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮĺƞŅħƟĺĵĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅĶŃħńĭ 

ĮĶŇĠĠŅĨĶňȮı,Ļ,Ȯ2555
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ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ 

ĺƞŅħƟĺĵĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶň 
ı,Ļ,ȮšŤŤŤ 

------------------------------- 
őħĵŏĮƦĬĔŅĶŏľŖĬĽĴėĺĶĮĶńĭĮĶŋĚĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮĺƞŅħƟĺĵĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸ

ĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮŏıŊŗŀŒľƟĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňŏĮƦĬœĮőħĵĽŀħėĸƟŀĚĔńĭ
ĽĳŅıĽńĚėĴĪňŗŏĮĸňŗĵĬŐĮĸĚŐĸŃŏľĴŅŃĽĴĔńĭĔŅĶĭĶŇľŅĶĔŅĶěńħĔŅĶĻŉĔļŅŒĬĮƤěěŋĭńĬȮ 

ŀŅĻńĵŀŜŅĬŅěĨŅĴėĺŅĴŒĬĴŅĨĶŅȮŠŧȮ&š'Ȯ&Ţ'ȮŐľƞĚȮıĶŃĶŅĝĭńĠĠńĨŇĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢȮı,Ļ,ȮšŤţŦȮ
ŐĸŃőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚĽĳŅĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮŒĬėĶŅĺĮĶŃĝŋĴėĶńŘĚĪňŗȮŢ-šŤŤŤȮŏĴŊŗŀĺńĬĻŋĔĶƢĪňŗȮšŢȮ
ĴňĬŅėĴȮı,Ļ,ȮšŤŤŤȮěŉĚŏľŖĬĝŀĭŒľƟĨĶŅĕƟŀĭńĚėńĭœĺƟȮħńĚĬňŘȮ 

ĕƟŀȮŠȮĕƟŀĭńĚėńĭĬňŘŏĶňĵĔĺƞŅȮŴȮĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮĺƞŅħƟĺĵĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅ
ĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,ȮšŤŤŤȮŵȮ 

ĕƟŀȮšȮĕƟŀĭńĚėńĭĬňŘŒľƟŒĝƟĽŜŅľĶńĭĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅĕŀĚĬńĔĻŉĔļŅĳŅėĮĔĨŇȮŐĸŃĬńĔĻŉĔļŅ
ĳŅėıŇŏĻļľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňĪňŗŏĕƟŅĻŉĔļŅŒĬĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮĨńŘĚŐĨƞĳŅėĔŅĶĻŉĔļŅĪňŗȮŠȮĮƖĔŅĶĻŉĔļŅȮ
šŤŤŤȮŏĮƦĬĨƟĬœĮȮ 

ĕƟŀȮŢȮĭĶĶħŅĕƟŀĭńĚėńĭȮĶŃŏĭňĵĭȮėŜŅĽńŗĚľĶŊŀĮĶŃĔŅĻŀŊŗĬŒħĪňŗĕńħľĶŊŀŐĵƟĚĔńĭĕƟŀĭńĚėńĭĬňŘŒľƟŒĝƟĕƟŀĭńĚėńĭĬňŘ
ŐĪĬȮ 

ĕƟŀȮţȮŒĬĕƟŀĭńĚėńĭĬňŘȮ 
ŴĴľŅĺŇĪĵŅĸńĵŵȮľĴŅĵĩŉĚȮĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮ 
ŴŀīŇĔŅĶĭħňŵȮľĴŅĵĩŉĚȮŀīŇĔŅĶĭħňĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮ 
ŴĬńĔĻŉĔļŅĳŅėĮĔĨŇŵȮľĴŅĵĩŉĚȮĬńĔĻŉĔļŅĪňŗĻŉĔļŅŏĨŖĴŏĺĸŅŒĬĺńĬĪŜŅĔŅĶĮĔĨŇĕŀĚĴľŅĺŇĪĵŅĸńĵ 

ĶŅĝĳńĢŏĸĵȮ 
ŴĬńĔĻŉĔļŅĳŅėıŇŏĻļŵȮľĴŅĵĩŉĚȮĬńĔĻŉĔļŅĪňŗĻŉĔļŅĨŅĴőėĶĚĔŅĶĔŅĶěńħĔŅĶĻŉĔļŅŀŊŗĬĬŀĔěŅĔ 

ĬńĔĻŉĔļŅĳŅėĮĔĨŇȮĩŉĚŐĴƟěŃĻŉĔļŅŒĬŏĺĸŅĪŜŅĔŅĶĮĔĨŇĔŖĨŅĴȮ 
ŴľĸńĔĽŌĨĶŵȮľĴŅĵĩŉĚȮľĸńĔĽŌĨĶĪňŗŒĝƟŒĬĔŅĶěńħĔŅĶĻŉĔļŅĕŀĚĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮ 

ĕƟŀȮŤȮŒľƟŀīŇĔŅĶĭħňŏĮƦĬįŌƟĶńĔļŅĔŅĶĨŅĴĕƟŀĭńĚėńĭĬňŘȮŐĸŃŒľƟĴňŀŜŅĬŅěŀŀĔĮĶŃĔŅĻȮėŜŅĽńŗĚȮľĸńĔŏĔĦĤƢŐĸŃ
ĺŇīňĔŅĶŏıŊŗŀĮĶŃőĵĝĬƢŒĬĔŅĶĮĢŇĭńĨŇĨŅĴĕƟŀĭńĚėńĭĬňŘ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ-ľĴĺħȮŠ,,,Ȯ 
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ľĴĺħȮŠ 
ĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅ 
----------------------------------------------------- 

ĕƟŀȮťȮĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅȮ 
ť,ŠȮŒľƟĮĶŃŏĴŇĬįĸĪŋĔĶŅĵĺŇĝŅĪňŗĴňĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅȮĔŅĶĺńħįĸĨƟŀĚĪŜŅ

ĨĸŀħĳŅėĔŅĶĻŉĔļŅȮőħĵĺŇīňĔŅĶĨƞŅĚŕȮĔńĬȮŏĝƞĬȮĔŅĶĽŀĭĵƞŀĵȮĔŅĶĶŅĵĚŅĬȮĔŅĶĪŜŅĚŅĬĔĸŋƞĴȮĔŅĶĽŀĭĔĸŅĚĳŅė
ĔŅĶĻŉĔļŅŐĸŃŒľƟĴňĔŅĶĽŀĭĮĸŅĵĳŅėĔŅĶĻŉĔļŅȮĔŅĶėŇħėŃŐĬĬĶŃľĺƞŅĚĳŅėĔŅĶĻŉĔļŅȮŒľƟŀĵŌƞĶŃľĺƞŅĚĶƟŀĵĸŃȮ
ŤşȮĩŉĚȮŦşȮĕŀĚėŃŐĬĬĶĺĴĪńŘĚľĴħȮŏĺƟĬŐĨƞĶŅĵĺŇĝŅŒĬĔĸŋƞĴĺŇĝŅİƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňıȮĺŇĝŅőėĶĚĚŅĬĪňŗœĴƞĴň
ĳŅėĪķļġňľĶŊŀĺŇĝŅŒĬĪŜŅĬŀĚŏħňĵĺĔńĬĬňŘȮ 

ĔĶĦňĽŅĕŅĺŇĝŅŒħȮĪňŗŀĚėƢĔĶĺŇĝŅĝňıœħƟĔŜŅľĬħľĸńĔŏĔĦĤƢĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅœĺƟŒľƟ
ŏĮƦĬœĮĨŅĴŐĬĺĪŅĚĕŀĚŀĚėƢĔĶĺŇĝŅĝňıĬńŘĬȮ 

ť,šȮĴľŅĺŇĪĵŅĸńĵěńħŒľƟĴňĔŅĶĽŀĭŒĬĳŅėĔŅĶĻŉĔļŅľĬŉŗĚœĴƞĬƟŀĵĔĺƞŅľĬŉŗĚėĶńŘĚȮ 
ť,ŢȮĬńĔĻŉĔļŅĨƟŀĚĴňŏĺĸŅŏĶňĵĬŒĬĶŃĭĭŏĕƟŅĝńŘĬŏĶňĵĬŐĨƞĸŃĶŅĵĺŇĝŅœĴƞĨŗŜŅĔĺƞŅĶƟŀĵĸŃȮŧşȮĕŀĚŏĺĸŅ

ŏĶňĵĬĪńŘĚľĴħȮľĶŊŀĴňŏĺĸŅĮĢŇĭńĨŇĔŇěĔĶĶĴŏĪňĵĭĔńĬœħƟȮěŉĚěŃĴňĽŇĪīŇśœħƟĶńĭĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸŒĬĶŅĵĺŇĝŅĬńŘĬȮ 
ȮȮȮȮȮȮȮȮȮȮŒĬĔĶĦňĴňŏĺĸŅŏĶňĵĬŒĬĶŅĵĺŇĝŅŒħĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮŧşȮŐĨƞœĴƞĨŗŜŅĔĺƞŅĶƟŀĵĸŃȮťşȮŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇě

ĕŀĚėĦŃĔĶĶĴĔŅĶĺŇĝŅĔŅĶėĦŃȮĔĶĦňĪňŗĴňŏĺĸŅŏĶňĵĬŒĬĶŅĵĺŇĝŅŒħĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮťşȮěŃœĴƞĴňĽŇĪīŇśĽŀĭĮĸŅĵ
ĳŅėŒĬĶŅĵĺŇĝŅĬńŘĬȮŐĸŃŒľƟŀŅěŅĶĵƢįŌƟĽŀĬĮĶŃŏĴŇĬįĸŏĮƦĬȮŴEŵȮľĶŊŀȮŴFŵȮŐĸƟĺŐĨƞĔĶĦňȮ 

ť,ţȮŒľƟĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬŒĬĶŅĵĺŇĝŅĨƞŅĚŕȮĨŅĴľĸńĔĽŌĨĶŏĮƦĬȮšȮĶŃĭĭȮħńĚĬňŘȮ 
ť,ţ,ŠȮĶŃĭĭėƞŅĶŃħńĭėŃŐĬĬȮŐĭƞĚŏĮƦĬȮŧȮĶŃħńĭȮ 

ĶŃħńĭėŃŐĬĬȮ  ėĺŅĴľĴŅĵĕŀĚįĸĔŅĶŏĶňĵĬȮ  ėƞŅĶŃħńĭėŃŐĬĬȮ 
A   ħňŏĵňŗĵĴȮ&Excellent'Ȯ   ţ,şşȮ 
B)Ȯ  ħňĴŅĔȮ&Very good'Ȯ   Ţ,ŤşȮ 
B   ħňȮ&Good'Ȯ    Ţ,şşȮ 
C)Ȯ  ħňıŀŒĝƟȮ&Fairly good'Ȯ   š,ŤşȮ 
C   ıŀŒĝƟȮ&Fairly'Ȯ    š,şşȮ 
D)Ȯ  ŀƞŀĬȮ&Poor'Ȯ    Š,ŤşȮ 
D   ŀƞŀĬĴŅĔȮ&Very poor'Ȯ   Š,şşȮ 
E   ĨĔȮ&Failure'Ȯ    ş,şşȮ 
ĶŃĭĭĬňŘŒĝƟĽŜŅľĶńĭĔŅĶĮĶŃŏĴŇĬĶŅĵĺŇĝŅĪňŗŏĶňĵĬĨŅĴľĸńĔĽŌĨĶȮėƞŅĶŃħńĭėŃŐĬĬĪňŗĩŊŀĺƞŅĽŀĭœħƟȮĨƟŀĚœĴƞĨŗŜŅĔĺƞŅ

ŴDŵȮĩƟŅĬńĔĻŉĔļŅœħƟėƞŅĶŃħńĭėŃŐĬĬŒĬĶŅĵĺŇĝŅŒħŏĮƦĬȮŴEŵȮĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĞŘŜŅěĬĔĺƞŅěŃĽŀĭœħƟȮĔĶĦňœħƟėƞŅ
ĶŃħńĭėŃŐĬĬŏĮƦĬȮŴEŵȮŒĬĶŅĵĺŇĝŅŏĸŊŀĔȮĽŅĴŅĶĩœĮŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅŀŊŗĬŒĬĔĸŋƞĴĺŇĝŅľĶŊŀľĴĺħĺŇĝŅŏħňĵĺĔńĬŐĪĬœħƟȮ 
ŏĺƟĬŐĨƞȮĶŅĵĺŇĝŅĪňŗŏĔňŗĵĺĔńĭĔŅĶŏĨĶňĵĴİƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňıȮĔŅĶİƗĔĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňıȮĽľĔŇěĻŉĔļŅȮ

ľĶŊŀĶŅĵĺŇĝŅŀŊŗĬĪňŗĴňĸńĔļĦŃŀĵƞŅĚŏħňĵĺĔńĬȮėƞŅĶŃħńĭėŃŐĬĬĪňŗĩŊŀĺƞŅĽŀĭįƞŅĬȮĨƟŀĚœĴƞĨŗŜŅĔĺƞŅȮŴCŵȮ 
ȮȮȮȮȮȮ-ť,ţ,šȮĶŃĭĭ,,,ȮȮ 
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-ĕƟŀȮŧ,,, 

ť,ţ,šȮĶŃĭĭœĴƞĴňėƞŅĶŃħńĭėŃŐĬĬȮĔŜŅľĬħĽńĠĸńĔļĦƢĔŅĶĮĶŃŏĴŇĬȮħńĚĬňŘȮ 
ĶŃħńĭĔŅĶĮĶŃŏĴŇĬȮ   įĸĔŅĶĻŉĔļŅȮ 
PD &Pass with Distinction'Ȯ  įƞŅĬħňŏĵňŗĵĴȮ 
P &Pass'Ȯ    įƞŅĬȮ 
F &Fail'Ȯ     œĴƞįƞŅĬȮ 

ĶŃĭĭĬňŘŒĝƟĽŜŅľĶńĭĔŅĶĮĶŃŏĴŇĬĶŅĵĺŇĝŅĪňŗľĸńĔĽŌĨĶĭńĚėńĭŒľƟŏĶňĵĬŏıŇŗĴĨŅĴĕƟŀĔŜŅľĬħŏĜıŅŃĕŀĚľĸńĔĽŌĨĶȮ 
ť,ţ,ŢȮĽńĠĸńĔļĦƢ I &Incomplete'ȮŒĝƟĽŜŅľĶńĭĭńĬĪŉĔĔŅĶĮĶŃŏĴŇĬĪňŗœĴƞĽĴĭŌĶĦƢȮŒĬĶŅĵĺŇĝŅĪňŗ

ĬńĔĻŉĔļŅĵńĚĪŜŅĚŅĬœĴƞŏĽĶŖěŏĴŊŗŀĽŇŘĬĳŅėĔŅĶĻŉĔļŅľĶŊŀĕŅħĽŀĭȮĬńĔĻŉĔļŅĪňŗœħƟĽńĠĸńĔļĦƢȮŴIŵȮĨƟŀĚħŜŅŏĬŇĬĔŅĶ
ĕŀĶńĭĔŅĶĮĶŃŏĴŇĬȮŏıŊŗŀŏĮĸňŗĵĬįĸĔŅĶĮĶŃŏĴŇĬŒľƟŏĽĶŖěĽŇŘĬŒĬĳŅėĔŅĶĻŉĔļŅĩńħœĮȮħńĚĬňŘȮ 

(Š) ĔĶĦňĬńĔĻŉĔļŅĵńĚĪŜŅĚŅĬœĴƞŏĽĶŖěȮįŌƟĽŀĬıŇěŅĶĦŅįĸĚŅĬĪňŗėƟŅĚŀĵŌƞŏĮƦĬĻŌĬĵƢȮŐĸŃ
ĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬěŅĔėŃŐĬĬĪňŗĴňŀĵŌƞŐĸƟĺȮľŅĔıƟĬĔŜŅľĬħŒľƟĬŅĵĪŃŏĭňĵĬŏĮĸňŗĵĬȮŴIŵȮŏĮƦĬȮŴEŵȮľĶŊŀȮŴFŵȮŐĸƟĺŐĨƞĔĶĦňȮ 

(š) ĔĶĦňĬńĔĻŉĔļŅĕŅħĽŀĭĮĸŅĵĳŅėȮĬńĔĻŉĔļŅěŃĨƟŀĚĵŊŗĬėŜŅĶƟŀĚĕŀĽŀĭĮĸŅĵĳŅė
ıĶƟŀĴĔńĭľĸńĔģŅĬĮĶŃĔŀĭŏľĨŋįĸĔŅĶĕŅħĽŀĭŏĽĬŀĨƞŀĴľŅĺŇĪĵŅĸńĵȮ 

&š,Š'ȮĔĶĦňŀĬŋĠŅĨŒľƟĽŀĭȮĬńĔĻŉĔļŅĨƟŀĚœĮĶńĭľĸńĔģŅĬĔŅĶŀĬŋĠŅĨŒľƟĽŀĭœĮ
ĨŇħĨƞŀĕŀĽŀĭĔńĭŀŅěŅĶĵƢĮĶŃěŜŅĺŇĝŅȮŏıŊŗŀŏĮĸňŗĵĬįĸĔŅĶĮĶŃŏĴŇĬŒľƟŏĽĶŖěĽŇŘĬĳŅĵŒĬĳŅėĔŅĶĻŉĔļŅĩńħœĮȮľŅĔıƟĬ
ĔŜŅľĬħŒľƟĬŅĵĪŃŏĭňĵĬŏĮĸňŗĵĬȮŴIŵȮŏĮƦĬȮŴEŵȮľĶŊŀȮŴFŵȮŐĸƟĺŐĨƞĔĶĦňȮ 

&š,š'ȮĔĶĦňœĴƞŀĬŋĠŅĨŒľƟĽŀĭěŃĩŊŀĺƞŅĽŀĭĨĔĬŅĵĪŃŏĭňĵĬěŃŏĮĸňŗĵĬįĸĔŅĶŏĶňĵĬ
ŏĮƦĬȮŴEŵȮľĶŊŀȮŴFŵȮŐĸƟĺŐĨƞĔĶĦňȮ 

ť,ŤȮĽńĠĸńĔļĦƢŀŊŗĬȮĴňħńĚĬňŘȮ 
 Au &Audit'ȮŒĝƟĽŜŅľĶńĭĔŅĶĸĚĪŃŏĭňĵĬŏıŊŗŀĶƞĺĴĲƤĚȮőħĵœĴƞĬńĭľĬƞĺĵĔŇĨȮ 
 W &Withdraw'ȮŒĝƟĽŜŅľĶńĭĔĶĦňȮħńĚĨƞŀœĮĬňŘȮ 
(Š) ȮĶŅĵĺŇĝŅĪňŗĸĚĪŃŏĭňĵĬĬńŘĬȮœħƟĶńĭŀĬŋĴńĨŇŒľƟĵĔŏĸŇĔĺŇĝŅŏĶňĵĬȮĔƞŀĬĺńĬŏĶŇŗĴĽŀĭĮĸŅĵĳŅėȮœĴƞ

ĬƟŀĵĔĺƞŅȮŠȮĽńĮħŅľƢȮ 
(š) ȮĔĶĦňĪňŗĬńĔĻŉĔļŅĸŅıńĔĔŅĶĻŉĔļŅȮľĶŊŀȮĩŌĔĽńŗĚŒľƟıńĔĔŅĶĻŉĔļŅľĸńĚěŅĔĸĚĪŃŏĭňĵĬŏĶňĵĬŒĬ

ĳŅėĔŅĶĻŉĔļŅĬńŘĬŐĸƟĺȮ 
(Ţ) ȮĴľŅĺŇĪĵŅĸńĵıŇěŅĶĦŅŐĸƟĺŏľŖĬĺƞŅȮĴňŏľĨŋįĸĽĴėĺĶŒľƟĵĔŏĸŇĔĺŇĝŅŏĶňĵĬŒĬĶŅĵĺŇĝŅĬńŘĬȮ

ľĶŊŀĵĔŏĸŇĔĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬŒĬĳŅėĔŅĶĻŉĔļŅĬńŘĬĪńŘĚľĴħȮ 
&ţ'ȮĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬįŇħŏĚŊŗŀĬœĕŐĸŃŏĮƦĬőĴęŃȮ 

ĕƟŀȮŦȮĔŅĶŏĶňĵĬĞŘŜŅȮ 
Ŧ,ŠȮĶŅĵĺŇĝŅŒħŕȮĪňŗĬńĔĻŉĔļŅĽŀĭœħƟȮŴDŵȮľĶŊŀĨŗŜŅĔĺƞŅȮĬńĔĻŉĔļŅĽŅĴŅĶĩĸĚĪŃŏĭňĵĬŏĶňĵĬŒĬ

ĶŅĵĺŇĝŅĬńŘĬĞŘŜŅœħƟȮ 
Ŧ,šȮĶŅĵĺŇĝŅĭńĚėńĭŒħĨŅĴőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶĪňŗĬńĔĻŉĔļŅĽŀĭœħƟįĸĮĶŃŏĴŇĬŏĮƦĬȮŴEŵȮľĶŊŀȮŴFŵȮ

ĬńĔĻŉĔļŅĨƟŀĚĸĚĪŃŏĭňĵĬŏĶňĵĬĶŅĵĺŇĝŅĬńŘĬĞŘŜŅȮ                                                                    
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ĕƟŀȮŧȮįĸĔŅĶĮĶŃŏĴŇĬŏĮƦĬȮŴPDŵȮŴȮPŵȮŴFŵȮŴAuŵȮŴWŵȮŐĸŃȮŴIŵȮěŃœĴƞĬŜŅĴŅėŜŅĬĺĦľŅėƞŅĶŃħńĭ
ėŃŐĬĬŏĜĸňŗĵĽŃĽĴȮ 

ĕƟŀȮŨȮĔŅĶĬńĭľĬƞĺĵĔŇĨĽŃĽĴȮŐĸŃĔŅĶėŜŅĬĺĦėƞŅĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴȮ 
Ũ,ŠȮĴľŅĺŇĪĵŅĸńĵěŃėŜŅĬĺĦėƞŅĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴȮěŅĔľĬƞĺĵĔŇĨŐĸŃėƞŅĶŃħńĭėŃŐĬĬ

ĕŀĚĶŅĵĺŇĝŅĪńŘĚľĴħĪňŗĬńĔĻŉĔļŅœħƟĸĚĪŃŏĭňĵĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅȮ 
Ũ,šȮĔŅĶėŜŅĬĺĦėƞŅĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴŒľƟĬŜŅŏŀŅįĸėŌĦĕŀĚěŜŅĬĺĬľĬƞĺĵĔŇĨĔńĭėƞŅĶŃħńĭ

ėŃŐĬĬĕŀĚĪŋĔĶŅĵĺŇĝŅȮĴŅĶĺĴĔńĬŐĸƟĺľŅĶħƟĺĵěŜŅĬĺĬľĬƞĺĵĔŇĨĕŀĚĶŅĵĺŇĝŅĪńŘĚľĴħȮ 
Ũ,ŢȮŏĴŊŗŀĬńĔĻŉĔļŅŏĶňĵĬœħƟěŜŅĬĺĬľĬƞĺĵĔŇĨėĶĭĨŅĴĪňŗĔŜŅľĬħœĺƟŒĬľĸńĔĽŌĨĶŐĸƟĺœħƟėƞŅĶŃħńĭ

ėŃŐĬĬŏĜĸňŗĵĽŃĽĴĨńŘĚŐĨƞȮŠ,ŦşȮŐĨƞœĴƞĩŉĚȮš,şşȮŒľƟŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅŏıŇŗĴŏĨŇĴȮŏıŊŗŀĮĶńĭėƞŅĶŃħńĭėŃŐĬĬŏĜĸňŗĵ
ĽŃĽĴŒľƟĩŉĚȮš,şşȮĪńŘĚĬňŘĨƟŀĚŀĵŌƞŒĬĶŃĵŃŏĺĸŅĪňŗĔŜŅľĬħĨŅĴľĸńĔĽŌĨĶȮ 
 

ľĴĺħȮš 
ĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

--------------------------------- 
ĕƟŀȮŠşȮŒĬĳŅėĔŅĶĻŉĔļŅĽŋħĪƟŅĵĪňŗĬńĔĻŉĔļŅėŅħĺƞŅěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮĬńĔĻŉĔļŅěŃĨƟŀĚĵŊŗĬėŜŅĶƟŀĚĕŀ

ĽŜŅŏĶŖěĔŅĶĻŉĔļŅŐĸŃĝŜŅĶŃėƞŅīĶĶĴŏĬňĵĴĨƞŀĴľŅĺŇĪĵŅĸńĵĳŅĵŒĬĶŃĵŃŏĺĸŅȮţŤȮĺńĬĬńĭŐĨƞĺńĬŏĮƕħĳŅėŏĶňĵĬȮ 
ĕƟŀȮŠŠȮįŌƟĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶȮĨƟŀĚĴňėŋĦĽĴĭńĨŇėĶĭĩƟĺĬĪŋĔĕƟŀȮħńĚĬňŘȮ 

ŠŠ,ŠȮĴňėĺŅĴĮĶŃıķĨŇħňȮ 
ŠŠ,šȮĽŀĭœħƟŒĬĶŅĵĺŇĝŅĨƞŅĚŕȮėĶĭĨŅĴľĸńĔĽŌĨĶĶĺĴĪńŘĚŏĚŊŗŀĬœĕĪňŗĽĳŅĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħȮ 
ŠŠ,ŢȮœħƟėƞŅĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴœĴƞĨŗŜŅĔĺƞŅȮš,şşȮ 
ŠŠ,ţȮĨƟŀĚĴňĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅĨŅĴŏĚŊŗŀĬœĕĨƞŀœĮĬňŘȮ 
ŠŠ,ţ,ŠȮĬńĔĻŉĔļŅĳŅėĮĔĨŇȮ 
ȮȮȮȮȮȮȮȮȮľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňȮţȮĮƖȮĴňŏĺĸŅŏĶňĵĬœĴƞĬƟŀĵĔĺƞŅȮťȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮŐĨƞ

œĴƞŏĔŇĬȮŧȮĮƖĔŅĶĻŉĔļŅȮ 
ȮȮȮȮȮȮȮȮȮľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňȮŤȮĮƖȮĴňŏĺĸŅŏĶňĵĬœĴƞĬƟŀĵĔĺƞŅȮŧȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮŐĨƞ

œĴƞŏĔŇĬȮŠşȮĮƖĔŅĶĻŉĔļŅȮ 
ŠŠ,ţ,šȮĬńĔĻŉĔļŅĳŅėıŇŏĻļȮ 
ȮȮȮȮȮȮȮȮȮľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňȮţȮĮƖȮĴňŏĺĸŅŏĶňĵĬœĴƞĬƟŀĵĔĺƞŅȮŨȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮŐĨƞ

œĴƞŏĔŇĬȮŨȮĮƖĔŅĶĻŉĔļŅȮ 
ȮȮȮȮȮȮȮȮȮľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňȮŤȮĮƖȮĴňŏĺĸŅŏĶňĵĬœĴƞĬƟŀĵĔĺƞŅȮŠšȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮ

ŐĨƞœĴƞŏĔŇĬȮŠŠȮĮƖĔŅĶĻŉĔļŅȮ 
ŠŠ,ŤȮĔĶĦňĬńĔĻŉĔļŅŏĪňĵĭőŀĬľĶŊŀĔĶĦňŀŊŗĬŕȮŒľƟŏĮƦĬœĮĨŅĴŏĚŊŗŀĬœĕŀŊŗĬĪňŗĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħȮ 
ŠŠ,ťȮœĴƞĴňıńĬīŃħƟŅĬľĬňŘĽŇĬŒħŕȮĔńĭĴľŅĺŇĪĵŅĸńĵȮ 

-ĕƟŀȮŠš,,,Ȯ 
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ĕƟŀȮŠšȮŒľƟėĦŃĔĶĶĴĔŅĶĺŇĝŅĔŅĶĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵŏĮƦĬįŌƟŀĬŋĴńĨŇįĸĔŅĶĻŉĔļŅȮŐĸŃŒľƟĩŊŀĺńĬĪňŗ
ŀĬŋĴńĨŇįĸĔŅĶĻŉĔļŅŏĮƦĬĺńĬĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮ 

 

ľĴĺħȮŢ 
ĔŅĶıƟĬĽĳŅıĔŅĶŏĮƦĬĬńĔĻŉĔļŅ 

--------------------------------- 
ĕƟŀȮŠŢȮĬńĔĻŉĔļŅěŃıƟĬĽĳŅıĔŅĶŏĮƦĬĬńĔĻŉĔļŅħƟĺĵŏľĨŋħńĚĨƞŀœĮĬňŘȮ 

ŠŢ,ŠȮĬńĔĻŉĔļŅĳŅėĮĔĨŇěŃıƟĬĽĳŅıĔŅĶŏĮƦĬĬńĔĻŉĔļŅŏĴŊŗŀŀĵŌƞŒĬŏĔĦĤƢĕƟŀŒħĕƟŀľĬŉŗĚĨƞŀœĮĬňŘȮ 
ŠŢ,Š,ŠȮįĸĔŅĶĮĶŃŏĴŇĬœħƟėƞŅĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴĨŗŜŅĔĺƞŅȮŠ,ŤşȮŏĴŊŗŀĽŇŘĬĳŅė

ĔŅĶĻŉĔļŅĮĔĨŇȮĳŅėĔŅĶĻŉĔļŅĪňŗȮšȮĬńĭĨńŘĚŐĨƞŏĶŇŗĴŏĕƟŅŏĶňĵĬȮ 
ŠŢ,Š,šȮįĸĔŅĶĮĶŃŏĴŇĬœħƟėƞŅĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴĨŗŜŅĔĺƞŅȮŠ,ŦşȮŒĬĳŅėĔŅĶĻŉĔļŅ

ĮĔĨŇȮĳŅėĔŅĶĻŉĔļŅĪňŗȮţ, ĪňŗȮť, ĪňŗȮŧ, ĪňŗȮŠş, ĪňŗȮŠš, ĪňŗȮŠţ, ĪňŗȮŠť, ĪňŗȮŠŧ, ĪňŗȮšşȮŐĸŃȮĪňŗȮššȮĬńĭĨńŘĚŐĨƞŏĶŇŗĴŏĕƟŅ
ŏĶňĵĬȮ 

ŠŢ,Š,ŢȮĬńĔĻŉĔļŅĸĚĪŃŏĭňĵĬŏĶňĵĬėĶĭĨŅĴĪňŗľĸńĔĽŌĨĶĔŜŅľĬħȮŐĨƞĵńĚœħƟėƞŅĶŃħńĭ
ėŃŐĬĬŏĜĸňŗĵĽŃĽĴĨŗŜŅĔĺƞŅȮŠ,ŦşȮ 

ŠŢ,Š,ţȮĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅŏĔŇĬĔŜŅľĬħȮĨŅĴĕƟŀȮŠŠ,ţȮŐĸŃĕŅħėŋĦĽĴĭńĨŇĨŅĴĕƟŀ
ŠŠ,šȮŐĸŃȮŠŠ,ŢȮŒĬĔŅĶŏĮƦĬįŌƟĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶȮ 

ŠŢ,šȮĽŜŅľĶńĭĬńĔĻŉĔļŅĳŅėıŇŏĻļȮěŃıƟĬĽĳŅıĔŅĶŏĮƦĬĬńĔĻŉĔļŅŏĴŊŗŀŀĵŌƞŒĬŏĔĦĤƢĕƟŀŒħĕƟŀľĬŉŗĚ 
ĨƞŀœĮĬňŘȮ 

ŠŢ,š,ŠȮĬńĔĻŉĔļŅĸĚĪŃŏĭňĵĬŏĶňĵĬėĶĭĨŅĴĪňŗľĸńĔĽŌĨĶĔŜŅľĬħȮŐĨƞĵńĚœħƟėƞŅĶŃħńĭ
ėŃŐĬĬŏĜĸňŗĵĽŃĽĴĨŗŜŅĔĺƞŅȮŠ,ŦşȮ 

ŠŢ,š,šȮĶŃĵŃŏĺĸŅĔŅĶĻŉĔļŅŏĔŇĬĔŜŅľĬħȮĨŅĴĕƟŀȮŠŠ,ţȮŐĸŃĕŅħėŋĦĽĴĭńĨŇĨŅĴĕƟŀ
ŠŠ,šȮŐĸŃȮŠŠ,ŢȮŒĬĔŅĶŏĮƦĬįŌƟĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶȮ 

ŠŢ,ŢȮĔŅĶıƟĬĽĳŅıĬńĔĻŉĔļŅȮĔĶĦňŀŊŗĬĪňŗœĴƞŒĝƞőħĵĔŅĶĮĶŃŏĴŇĬįĸȮĴňħńĚĬňŘȮ 
ŠŢ,Ţ,ŠȮĨŅĵȮ 
ŠŢ,Ţ,šȮĸŅŀŀĔȮ 
ŠŢ,Ţ,ŢȮőŀĬœĮŏĮƦĬĬńĔĻŉĔļŅĽĩŅĭńĬĔŅĶĻŉĔļŅŀŊŗĬȮ 
ŠŢ,Ţ,ţȮĕŅħėŋĦĽĴĭńĨŇĕŀĚĔŅĶŏĕƟŅŏĮƦĬĬńĔĻŉĔļŅĕƟŀŒħĕƟŀľĬŉŗĚĨŅĴĪňŗĔŜŅľĬħœĺƟŒĬ

ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵĺƞŅħƟĺĵȮĔŅĶěńħĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮ 
ŠŢ,Ţ,ŤȮœĴƞĸĚĪŃŏĭňĵĬŏĶňĵĬĳŅĵŒĬŏĺĸŅĪňŗĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħŐĸŃœĴƞœħƟĸŅıńĔ

ĔŅĶĻŉĔļŅȮ 
ŠŢ,Ţ,ťȮĴňėĺŅĴĮĶŃıķĨŇœĴƞĽĴėĺĶŏĮƦĬĬńĔĻŉĔļŅȮľĶŊŀĔĶŃĪŜŅĔŅĶŀńĬĔƞŀŒľƟŏĔŇħėĺŅĴ

ŏĽŊŗŀĴŏĽňĵŐĔƞĴľŅĺŇĪĵŅĸńĵŐĸŃĴľŅĺŇĪĵŅĸńĵŏľŖĬĽĴėĺĶŒľƟĩŀĬĝŊŗŀěŅĔĪŃŏĭňĵĬĬńĔĻŉĔļŅȮ 
-ľĴĺħȮţ,,,ȮȮ 
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ľĴĺħȮţ 
ĔŅĶŒľƟĮĶŇĠĠŅŏĔňĵĶĨŇĬŇĵĴ 
--------------------------------- 

ĕƟŀȮŠţȮįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃħńĭĮĶŇĠĠŅĨĶňȮěŃœħƟĶńĭŏĔňĵĶĨŇĬŇĵĴĨƟŀĚĴňėŋĦĽĴĭńĨŇħńĚĬňŘȮ 
Šţ,ŠȮįŌƟĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃħńĭĮĶŇĠĠŅĨĶňěŃœħƟĶńĭŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭľĬŉŗĚĨƟŀĚĴňėŋĦĽĴĭńĨŇ 

ėĶĭĩƟĺĬĪŋĔĕƟŀħńĚĨƞŀœĮĬňŘȮ 
Šţ,Š,ŠȮŏĴŊŗŀŏĶňĵĬėĶĭĨŅĴľĸńĔĽŌĨĶŐĸƟĺȮœħƟėƞŅĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴĨńŘĚŐĨƞȮŢ,ťşȮ

ĕŉŘĬœĮȮ 
Šţ,Š,šȮœĴƞŏėĵœħƟįĸĔŅĶŏĶňĵĬŒĬĶŅĵĺŇĝŅŒħĺŇĝŅľĬŉŗĚĨŗŜŅĔĺƞŅ D ľĶŊŀœĴƞĨŗŜŅĔĺƞŅ P  
Šţ,Š,ŢȮĬńĔĻŉĔļŅĴňŏĺĸŅŏĶňĵĬĨŅĴŏĔĦĤƢħńĚĨƞŀœĮĬňŘȮ 

ĬńĔĻŉĔļŅĳŅėĮĔĨŇȮ 
ľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňȮţȮĮƖȮŒĝƟŏĺĸŅĻŉĔļŅœĴƞŏĔŇĬȮŧȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮ 
ľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňȮŤȮĮƖȮŒĝƟŏĺĸŅĻŉĔļŅœĴƞŏĔŇĬȮŠşȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮ 

ĬńĔĻŉĔļŅĳŅėıŇŏĻļȮ 
ľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňȮţȮĮƖȮŒĝƟŏĺĸŅĻŉĔļŅœĴƞŏĔŇĬȮŠšȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮ 
ľĸńĔĽŌĨĶĮĶŇĠĠŅĨĶňȮŤȮĮƖȮŒĝƟŏĺĸŅĻŉĔļŅœĴƞŏĔŇĬȮŠŤȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮ 

 Šţ,šȮįŌƟĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃħńĭĮĶŇĠĠŅĨĶňěŃœħƟĶńĭŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭĽŀĚĨƟŀĚĴňėŋĦĽĴĭńĨŇ
ėĶĭĩƟĺĬĪŋĔĕƟŀħńĚĨƞŀœĮĬňŘȮ 

ȮȮȮŠţ,š,ŠȮŏĴŊŗŀŏĶňĵĬėĶĭĨŅĴľĸńĔĽŌĨĶŐĸƟĺȮœħƟėƞŅĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴĨńŘĚŐĨƞȮŢ,šŤȮ
ĕŉŘĬœĮŐĨƞœĴƞĩŉĚȮŢ,ťşȮ 

 Šţ,š,šȮĴňėŋĦĽĴĭńĨŇĨŅĴĕƟŀȮŠţ,Š,šȮŐĸŃȮŠţ,Š,ŢȮ 
 Šţ,ŢȮįŌƟĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňĔĶĦňŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬěŅĔĶŃħńĭŀĬŋĮĶŇĠĠŅ

ĨŅĴĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵȮ 
ȮȮȮȮȮȮȮȮŠţ,Ţ,ŠȮįŌƟĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃħńĭĮĶŇĠĠŅĨĶňĔĶĦňŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬěŅĔĶŃħńĭ

ŀĬŋĮĶŇĠĠŅȮěŃœħƟĶńĭŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭľĬŉŗĚȮĨƟŀĚĴňėŋĦĽĴĭńĨŇėĶĭĩƟĺĬĪŋĔĕƟŀħńĚĨƞŀœĮĬňŘȮ 
ȮȮȮȮȮȮȮȮŠţ,Ţ,Š,ŠȮĽŀĭœħƟėƞŅĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴŒĬĶŃħńĭŀĬŋĮĶŇĠĠŅěŅĔ

ĽĩŅĭńĬŏħŇĴœĴƞĬƟŀĵĔĺƞŅȮŢ,ťşȮŐĸŃŏĶňĵĬėĶĭĨŅĴľĸńĔĽŌĨĶȮŐĸŃœħƟėƞŅĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴěŅĔĔŅĶĻŉĔļŅŒĬ
ĴľŅĺŇĪĵŅĸńĵœĴƞĬƟŀĵĔĺƞŅȮŢ,ťşȮ 

ȮȮȮȮȮȮȮȮŠţ,Ţ,Š,šȮœĴƞŏėĵœħƟįĸĔŅĶŏĶňĵĬŒĬĶŅĵĺŇĝŅŒħĺŇĝŅľĬŉŗĚĨŗŜŅĔĺƞŅ D ľĶŊŀœĴƞĨŗŜŅ
ĔĺƞŅ P  

ȮȮȮȮȮȮȮȮŠţ,Ţ,Š,ŢȮĬńĔĻŉĔļŅĳŅėĮĔĨŇȮĴňŏĺĸŅŏĶňĵĬœĴƞŏĔŇĬȮţȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮ
ĬńĔĻŉĔļŅĳŅėıŇŏĻļȮĴňŏĺĸŅŏĶňĵĬœĴƞŏĔŇĬȮŦȮĳŅėĔŅĶĻŉĔļŅȮ 

-Šţ,Ţ,šȮįŌƟĪňŗĽŜŅŏĶŖě,,,Ȯ 
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Šţ,Ţ,šȮįŌƟĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃħńĭĮĶŇĠĠŅĨĶňĔĶĦňŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬěŅĔĶŃħńĭ
ŀĬŋĮĶŇĠĠŅȮěŃœħƟĶńĭŏĔňĵĶĨŇĬŇĵĴŀńĬħńĭĽŀĚȮĨƟŀĚĴňėŋĦĽĴĭńĨŇėĶĭĩƟĺĬĪŋĔĕƟŀħńĚĨƞŀœĮĬňŘȮ 

ȮȮȮȮȮȮȮȮŠţ,Ţ,š,ŠȮĽŀĭœħƟėƞŅĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴŒĬĶŃħńĭŀĬŋĮĶŇĠĠŅěŅĔ
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ĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ 

ĺƞŅħƟĺĵĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬȮı,Ļ,ȮšŤŤš 
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

ŀŅĻńĵŀŜŅĬŅěĨŅĴėĺŅĴŒĬĴŅĨĶŅȮŠŧ&š'ȮŐľƞĚıĶŃĶŅĝĭńĠĠńĨŇĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢȮı,Ļ,ȮšŤţŦȮŐĸŃ
ĔŅĶĮĶŃĝŋĴĽĳŅĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮŒĬĔŅĶĮĶŃĝŋĴėĶńŘĚĪňŗȮŠš-šŤŤšȮŏĴŊŗŀĺńĬĪňŗȮšŤȮīńĬĺŅėĴȮı,Ļ,ȮšŤŤšȮ
ěŉĚœħƟŀŀĔĶŃŏĭňĵĭœĺƟħńĚĨƞŀœĮĬňŘȮ 

ĕƟŀȮŠȮĶŃŏĭňĵĭĬňŘŏĶňĵĔĺƞŅȮŴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵĺƞŅħƟĺĵĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬȮı,Ļ,Ȯ
šŤŤšŵȮ 

ĕƟŀȮšȮŒľƟĵĔŏĸŇĔȮŴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮĺƞŅħƟĺĵĔŅĶőŀĬįĸĔŅĶŏĶňĵĬŐĸŃĔŅĶĵĔŏĺƟĬĔŅĶ
ŏĶňĵĬĶŅĵĺŇĝŅȮı,Ļ,ȮšŤŤŠŵȮ 

ĭĶĶħŅĶŃŏĭňĵĭȮĕƟŀĭńĚėńĭȮĮĶŃĔŅĻȮŐĸŃėŜŅĽńŗĚŀŊŗĬŒħĕŀĚĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮĞŉŗĚĕńħľĶŊŀŐĵƟĚĔńĭ
ĶŃŏĭňĵĭĬňŘȮŒľƟŒĝƟĶŃŏĭňĵĭĬňŘŐĪĬȮ 

ĕƟŀȮŢȮĶŃŏĭňĵĭĬňŘŒľƟŒĝƟĔńĭĬńĔĻŉĔļŅĪňŗŏĕƟŅĻŉĔļŅĨńŘĚŐĨƞĮƖĔŅĶĻŉĔļŅĪňŗȮšŤŤŢȮŏĮƦĬĨƟĬœĮȮ 
ĕƟŀȮţȮŒĬĶŃŏĭňĵĭĬňŘȮ 

ŴĴľŅĺŇĪĵŅĸńĵŵȮľĴŅĵėĺŅĴĺƞŅȮĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮ 
ŴŀīŇĔŅĶĭħňŵȮľĴŅĵėĺŅĴĺƞŅȮŀīŇĔŅĶĭħňĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮ 
ŴĬńĔĻŉĔļŅŵȮľĴŅĵėĺŅĴĺƞŅȮįŌƟĪňŗĶŅĵĚŅĬĨńĺĕŉŘĬĪŃŏĭňĵĬŏĮƦĬĬńĔĻŉĔļŅĕŀĚĴľŅĺŇĪĵŅĸńĵȮŐĸŃŒľƟ 

ľĴŅĵėĺŅĴĶĺĴĩŉĚįŌƟĪňŗĻŉĔļŅŀĭĶĴĨŅĴőėĶĚĔŅĶŀŊŗĬĪňŗŒĝƟľĸńĔĽŌĨĶĕŀĚĴľŅĺŇĪĵŅĸńĵȮ 
ŴĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬŵȮľĴŅĵėĺŅĴĺƞŅȮĔŅĶĬŜŅľĬƞĺĵĔŇĨĕŀĚĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶ 

ĴľŅĺŇĪĵŅĸńĵȮŐĸŃŒľƟľĴŅĵėĺŅĴĶĺĴĩŉĚĔŅĶĬŜŅŏĬŊŘŀľŅĺŇĝŅĕŀĚĶŅĵĺŇĝŅȮĔĸŋƞĴĺŇĝŅěŅĔľĸńĔĽŌĨĶĽĩŅĭńĬŀŋħĴĻŉĔļŅ
ŀŊŗĬĪňŗœħƟĻŉĔļŅŐĸƟĺȮŐĸŃĔŅĶŏĪňĵĭőŀĬėĺŅĴĶŌƟŐĸŃĔŅĶŒľƟľĬƞĺĵĔŇĨȮěŅĔĔŅĶĻŉĔļŅĬŀĔĶŃĭĭȮĔŅĶĻŉĔļŅĨŅĴ
ŀńīĵŅĻńĵȮĔŅĶİƗĔŀŅĝňıľĶŊŀěŅĔĮĶŃĽĭĔŅĶĦƢĔŅĶĪŜŅĚŅĬĴŅŒĝƟȮőħĵœĴƞĨƟŀĚĻŉĔļŅĶŅĵĺŇĝŅĬńŘĬŀňĔȮ 

ŴĽĩŅĭńĬŀŋħĴĻŉĔļŅŵȮľĴŅĵėĺŅĴĺƞŅȮĽĩŅĭńĬĔŅĶĻŉĔļŅĪňŗĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŒĬĶŃħńĭ
ľĸńĚĴńīĵĴĻŉĔļŅĨŀĬĮĸŅĵȮľĸńĔĽŌĨĶœĴƞĨŗŜŅĔĺƞŅĶŃħńĭŀĬŋĮĶŇĠĠŅľĶŊŀŏĪňĵĭŏĪƞŅĪňŗĽŜŅĬńĔĚŅĬėĦŃĔĶĶĴĔŅĶĔŅĶ
ŀŋħĴĻŉĔļŅȮ&ĽĔŀ,'ȮľĶŊŀľĬƞĺĵĚŅĬŀŊŗĬĕŀĚĶńģĪňŗĴňŀŜŅĬŅěĨŅĴĔġľĴŅĵŒľƟĔŅĶĶńĭĶŀĚȮ 

ĕƟŀȮŤȮĶŅĵĺŇĝŅĪňŗěŃĬŜŅĴŅŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬĨƟŀĚœħƟĶńĭĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅȮľĶŊŀŏĮƦĬĶŅĵĺŇĝŅĪňŗ
œħƟĶńĭĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬĨŅĴĮĶŃĔŅĻĕŀĚĴľŅĺŇĪĵŅĸńĵĞŉŗĚŏėĵĻŉĔļŅĴŅŐĸƟĺœĴƞŏĔŇĬĽŇĭĮƖĬńĭĩŉĚĺńĬĪňŗŏĕƟŅ
ĻŉĔļŅȮőħĵŏĶŇŗĴĬńĭěŅĔĺńĬĽŜŅŏĶŖěĔŅĶĻŉĔļŅľĶŊŀĳŅėŏĶňĵĬĽŋħĪƟŅĵĪňŗĴňįĸĔŅĶŏĶňĵĬȮ 

ĕƟŀȮťȮįŌƟĴňĽŇĪīŇœħƟĶńĭĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬȮĨƟŀĚĴňėŋĦĽĴĭńĨŇĕƟŀľĬŉŗĚĕƟŀŒħȮħńĚĨƞŀœĮĬňŘȮ 
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ȮȮȮȮȮȮȮȮȮȮ&ţ'ȮĻŉĔļŅěŅĔĔŅĶĻŉĔļŅĬŀĔĶŃĭĭȮĔŅĶĻŉĔļŅĨŅĴŀńīĵŅĻńĵȮĔŅĶİƗĔŀŅĝňıľĶŊŀěŅĔĮĶŃĽĭĔŅĶĦƢ
ĔŅĶĪŜŅĚŅĬȮ 

įŌƟĴňĽŇĪīŇœħƟĶńĭĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬĨŅĴĕƟŀȮťȮ&Ţ'Ȯ&ţ'ȮĨƟŀĚĴňėĺŅĴĶŌƟıŊŘĬģŅĬĶŃħńĭĴńīĵĴĻŉĔļŅĨŀĬ
ĮĸŅĵȮľĶŊŀŏĪňĵĭŏĪƞŅĽŜŅľĶńĭĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮŐĸŃěŃĨƟŀĚĴňėĺŅĴĶŌƟıŊŘĬģŅĬŒĬĶŃħńĭĮĶŇĠĠŅĨĶňľĶŊŀ
ŏĪňĵĭŏĪƞŅĽŜŅľĶńĭĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ 

ĕƟŀȮŦȮľĸńĔŏĔĦĤƢĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬĶŃľĺƞŅĚĔŅĶĻŉĔļŅŒĬĶŃĭĭȮĴňħńĚĨƞŀœĮĬňŘȮ 
ȮȮȮȮȮȮȮȮȮȮĬńĔĻŉĔļŅĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅľĶŊŀŏėĵĻŉĔļŅěŅĔĴľŅĺŇĪĵŅĸńĵȮ 

(Š) ȮĶŅĵĺŇĝŅľĶŊŀĔĸŋƞĴĶŅĵĺŇĝŅĪňŗěŃĬŜŅĴŅŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬĨƟŀĚŏĮƦĬĶŅĵĺŇĝŅľĶŊŀĔĸŋƞĴĶŅĵĺŇĝŅ
ĪňŗĴňŏĬŊŘŀľŅĽŅĶŃėĶŀĭėĸŋĴœĴƞĬƟŀĵĔĺƞŅĽŅĴŒĬĽňŗĕŀĚĶŅĵĺŇĝŅľĶŊŀĔĸŋƞĴĶŅĵĺŇĝŅĪňŗĕŀŏĪňĵĭőŀĬȮŏĺƟĬŐĨƞŏĮƦĬĔŅĶ
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ȮȮȮȮȮȮ&Ĕ'ȮĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬŐĨƞŏıňĵĚĭŅĚĽƞĺĬĨƟŀĚŏĮƦĬĶŅĵĺŇĝŅĪňŗœħƟĶńĭĶŃħńĭėŃŐĬĬœĴƞĨŗŜŅ
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ȮȮȮȮȮȮ&ĕ'ȮĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬĪńŘĚľĴħěŃĬŜŅŏŀŅįĸĔŅĶŏĶňĵĬĶŅĵĺŇĝŅľĶŊŀĔĸŋƞĴĶŅĵĺŇĝŅĪňŗ
ŏĪňĵĭőŀĬĴŅėŜŅĬĺĦėƞŅĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴȮ 

&Ţ'ȮŒĬĔĶĦňĪňŗĴľŅĺŇĪĵŅĸńĵŏĮƕħľĸńĔĽŌĨĶŒľĴƞȮěŃŏĪňĵĭőŀĬĬńĔĻŉĔļŅŏĕƟŅĻŉĔļŅœħƟœĴƞŏĔŇĬĝńŘĬĮƖŐĸŃ
ĳŅėĔŅĶĻŉĔļŅĪňŗœħƟĶńĭŀĬŋĠŅĨŒľƟĴňĬńĔĻŉĔļŅŏĶňĵĬŀĵŌƞȮĨŅĴľĸńĔĽŌĨĶĪňŗœħƟĶńĭėĺŅĴŏľŖĬĝŀĭŐĸƟĺȮ 
ȮȮȮȮȮȮȮ ĬńĔĻŉĔļŅĪňŗŏėĵĻŉĔļŅŒĬĽĩŅĭńĬŀŋħĴĻŉĔļŅŀŊŗĬȮ 

(Š) ȮŏĮƦĬĶŅĵĺŇĝŅľĶŊŀĔĸŋƞĴĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶĴľŅĺŇĪĵŅĸńĵȮľĶŊŀŏĪňĵĭŏĪƞŅĪňŗĽĩŅĭńĬŀŋħĴĻŉĔļŅ
ľĶŊŀľĬƞĺĵĚŅĬŀŊŗĬĕŀĚĶńģĪňŗĴňŀŜŅĬŅěĨŅĴĔġľĴŅĵĶńĭĶŀĚȮ 

(š) ȮĶŅĵĺŇĝŅľĶŊŀĔĸŋƞĴĶŅĵĺŇĝŅĪňŗěŃĬŜŅĴŅŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬĨƟŀĚŏĮƦĬĶŅĵĺŇĝŅľĶŊŀĔĸŋƞĴĶŅĵĺŇĝŅ
ĪňŗĴňŏĬŊŘŀľŅĽŅĶŃėĶŀĭėĸŋĴœĴƞĬƟŀĵĔĺƞŅĽŅĴŒĬĽňŗĕŀĚĶŅĵĺŇĝŅľĶŊŀĔĸŋƞĴĶŅĵĺŇĝŅĪňŗĕŀŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬȮ 

(Ţ) ȮŏĮƦĬĶŅĵĺŇĝŅľĶŊŀĔĸŋƞĴĶŅĵĺŇĝŅĪňŗįƞŅĬĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬœħƟœĴƞĨŗŜŅĔĺƞŅĶŃħńĭėŃŐĬĬ C
ľĶŊŀĶŃħńĭėŃŐĬĬ P ľĶŊŀŏĪňĵĭŏĪƞŅĽŜŅľĶńĭľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶňȮŐĸŃœĴƞĨŗŜŅĔĺƞŅĶŃħńĭėŃŐĬĬ B ľĶŊŀ
ŏĪňĵĭŏĪƞŅĽŜŅľĶńĭľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ 

(ţ) ȮĬńĔĻŉĔļŅěŃŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬŒĬĶŃħńĭĮĶŇĠĠŅĨĶňœħƟœĴƞŏĔŇĬĽŅĴŒĬĽňŗĕŀĚľĬƞĺĵĔŇĨĶĺĴȮ
ĕŀĚľĸńĔĽŌĨĶĪňŗĶńĭőŀĬȮĶŃħńĭĭńĦĤŇĨĻŉĔļŅœħƟœĴƞŏĔŇĬľĬŉŗĚŒĬĽŅĴĕŀĚěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĕŀĚľĸńĔĽŌĨĶĪňŗĶńĭőŀĬȮ 
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ŀĬŉŗĚȮįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨȮľŅĔŏĕƟŅĻŉĔļŅĨƞŀĶŃħńĭĮĶŇĠĠŅ
ĴľŅĭńĦĤŇĨŒĬĽŅĕŅŏħňĵĺĔńĬľĶŊŀĽŅĕŅĺŇĝŅĪňŗĽńĴıńĬīƢĔńĬȮŒľƟŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬœħƟœĴƞŏĔŇĬĶƟŀĵĸŃȮţşȮĕŀĚ
ľĸńĔĽŌĨĶĪňŗěŃŏĕƟŅĻŉĔļŅȮ 

(Ť) ȮĶŅĵĺŇĝŅľĶŊŀĔĸŋƞĴĶŅĵĺŇĝŅĪňŗŏĪňĵĭőŀĬěŃœĴƞĬŜŅĴŅėŜŅĬĺĦŐĨƟĴĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴŐĸŃ
ŒľƟĭńĬĪŉĔœĺƟŒĬĶŃŏĭňĵĬĔŅĶŏĶňĵĬĕŀĚĬńĔĻŉĔļŅőħĵŒĝƟŀńĔļĶĵƞŀ P &T'ȮŒĬĝƞŀĚĶŃħńĭėŃŐĬĬȮ 

įŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃħńĭĮĶŇĠĠŅĨĶňĴŅŐĸƟĺȮŐĸŃŏĕƟŅĻŉĔļŅŒĬĶŃħńĭĮĶŇĠĠŅĨĶňŀňĔĽŅĕŅľĬŉŗĚŒľƟ
ĽŅĴŅĶĩŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬĽŜŅľĶńĭĶŅĵĺŇĝŅľĶŊŀĔĸŋƞĴĶŅĵĺŇĝŅŒĬľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮŐĸŃŒĬľĴĺħĺŇĝŅŏĸŊŀĔ
ŏĽĶňœħƟĪńŘĚľĴħȮőħĵœĴƞĬŜŅŏĚŊŗŀĬœĕŒĬĺĶĶėĽŀĚȮ&š'Ȯ&Ĕ'ȮĺĶĶėĽŅĴȮ&Ţ'ȮŐĸŃĕƟŀȮŤȮĴŅıŇěŅĶĦŅȮŐĸŃŒľƟĬńĭľĬƞĺĵ
ĔŇĨĶĺĴŒĬŏĔĦĤƢĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮőħĵœĴƞĨƟŀĚĭńĬĪŉĔįĸĔŅĶŏĶňĵĬŏĮƦĬĶŅĵĺŇĝŅȮ 

įŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭŀĬŋĮĶŇĠĠŅȮĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨĝńŘĬĽŌĚľĶŊŀŏĪňĵĭŏĪƞŅŒľƟĽŅĴŅĶĩŏĪňĵĭőŀĬ
įĸĔŅĶŏĶňĵĬĽŜŅľĶńĭĶŅĵĺŇĝŅľĶŊŀĔĸŋƞĴĶŅĵĺŇĝŅŒĬľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮœħƟĔŉŗĚľĬŉŗĚĨŅĴĮĶŃĔŅĻĕŀĚĴľŅĺŇĪĵŅĸńĵȮ
ŐĸŃŒĬľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶňœħƟĪńŘĚľĴħȮőħĵœĴƞĬŜŅŏĚŊŗŀĬœĕŒĬĺĶĶėĽŀĚȮ&š'Ȯ&Ĕ'ȮĺĶĶėĽŅĴȮ&Ţ'ȮŐĸŃĕƟŀȮŤȮĴŅ
ıŇěŅĶĦŅȮŐĸŃŒľƟĬńĭľĬƞĺĵĔŇĨĶĺĴŒĬŏĔĦĤƢĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮőħĵœĴƞĨƟŀĚĭńĬĪŉĔįĸĔŅĶŏĶňĵĬŏĮƦĬĶŅĵĺŇĝŅȮ 

ŒĬĔŅĶĮĶŃŏĴŇĬĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬĶŃľĺƞŅĚĔŅĶĻŉĔļŅŒĬĶŃĭĭȮŒľƟėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬĔŅĶ
ŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬĮĶŃŏĴŇĬěŅĔĶŃŏĭňĵĬįĸĔŅĶŏĶňĵĬȮ 

ĕƟŀȮŧȮľĸńĔŏĔĦĤƢĔŅĶŏĪňĵĭőŀĬėĺŅĴĶŌƟŐĸŃĔŅĶŒľƟľĬƞĺĵĔŇĨěŅĔĔŅĶĻŉĔļŅĬŀĔĶŃĭĭȮĔŅĶĻŉĔļŅĨŅĴ
ŀńīĵŅĻńĵȮĔŅĶİƗĔŀŅĝňıȮľĶŊŀěŅĔĮĶŃĽĭĔŅĶĦƢĔŅĶĪŜŅĚŅĬȮŏĕƟŅĽŌƞĔŅĶĻŉĔļŅŒĬĶŃĭĭȮ 

(Š) ȮĔŅĶŏĪňĵĭőŀĬėĺŅĴĶŌƟŐĸŃĔŅĶŒľƟľĬƞĺĵĔŇĨěŃŏĪňĵĭŏĮƦĬĶŅĵĺŇĝŅľĶŊŀĔĸŋƞĴĶŅĵĺŇĝŅĨŅĴ
ľĸńĔĽŌĨĶĪňŗĪŅĚĴľŅĺŇĪĵŅĸńĵŏĮƕħĽŀĬȮ 

(š) ȮŒĬĔŅĶĮĶŃŏĴŇĬĔŅĶŏĪňĵĭőŀĬėĺŅĴĶŌƟŐĸŃĔŅĶŒľƟľĬƞĺĵĔŇĨĽŜŅľĶńĭĔŅĶĻŉĔļŅĬŀĔĶŃĭĭ
ĔŅĶĻŉĔļŅĨŅĴŀńīĵŅĻńĵȮĔŅĶİƗĔŀŅĝňıȮľĶŊŀěŅĔĮĶŃĽĭĔŅĶĦƢĪŜŅĚŅĬŏĕƟŅĽŌƞĔŅĶĻŉĔļŅŒĬĶŃĭĭŒľƟėĦŃĔĶĶĴĔŅĶ
ĮĶŃŏĴŇĬĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬŒĝƟĺŇīňĔŅĶŀĵƞŅĚŒħŀĵƞŅĚľĬŉŗĚľĶŊŀľĸŅĵŀĵƞŅĚħńĚĨƞŀœĮĬňŘȮŏĮƦĬľĸńĔŏĔĦĤƢŒĬĔŅĶ
ĮĶŃŏĴŇĬȮ 

&Ĕ'ȮŐĲƚĴĽŃĽĴįĸĔŅĶŏĶňĵĬĶŌƟȮ 
&ĕ'ȮĔŅĶĪħĽŀĭȮ 
&ė'ȮĔŅĶĽńĴĳŅļĦƢȮ 
&Ě'ȮĔŅĶĨŀĭėŅĩŅĴȮ 
&ě'ȮĔŅĶĽŅīŇĨȮ 

įĸĔŅĶĮĶŃŏĴŇĬěŃĨƟŀĚŏĪňĵĭœħƟœĴƞĨŗŜŅĔĺƞŅĶŃħńĭėŃŐĬĬ C ľĶŊŀĶŃħńĭėŃŐĬĬ P ľĶŊŀŏĪňĵĭŏĪƞŅĽŜŅľĶńĭ
ĶŅĵĺŇĝŅľĶŊŀĔĸŋƞĴĶŅĵĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶňȮŐĸŃœĴƞĨŗŜŅĔĺƞŅĶŃħńĭ B ľĶŊŀŏĪňĵĭŏĪƞŅĽŜŅľĶńĭĶŅĵĺŇĝŅľĶŊŀĔĸŋƞĴ
ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮěŉĚěŃŒľƟěŜŅĬĺĬľĬƞĺĵĔŇĨĕŀĚĶŅĵĺŇĝŅľĶŊŀĔĸŋƞĴĶŅĵĺŇĝŅĬńŘĬȮŐĨƞěŃœĴƞŒľƟĶŃħńĭėŃŐĬĬȮ
ŐĸŃœĴƞĴňĔŅĶĬŜŅĴŅėŇħėƞŅĶŃħńĭėŃŐĬĬľĶŊŀėŜŅĬĺĦėƞŅĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴȮŐĸŃŒľƟĭńĬĪŉĔœĺƟŒĬĶŃŏĭňĵĬĔŅĶ
ŏĶňĵĬĕŀĚĬńĔĻŉĔļŅőħĵŒĝƟŀńĔļĶĵƞŀ P&T'ȮŒĬĝƞŀĚĶŃħńĭėŃŐĬĬȮ 
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ĕƟŀȮŨȮĬńĔĻŉĔļŅĪňŗĕŀŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬěŃĨƟŀĚĴňŏĺĸŅĻŉĔļŅŀĵŌƞŒĬĴľŅĺŇĪĵŅĸńĵŀĵƞŅĚĬƟŀĵľĬŉŗĚĮƖ
ĔŅĶĻŉĔļŅȮěŉĚěŃĴňĽŇĪīŇĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮ 

ĕƟŀȮŠşȮŒľƟĴňėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬȮĮĶŃĔŀĭħƟĺĵȮ 
(Š) ėĦĭħňėĦŃĪňŗĶńĭįŇħĝŀĭĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĶŅĵĺŇĝŅľĶŊŀĔĸŋƞĴĶŅĵĺŇĝŅĪňŗěŃĕŀŏĪňĵĭ 

őŀĬįĸĔŅĶŏĶňĵĬȮŏĮƦĬĮĶŃīŅĬȮ 
(š) ŀŅěŅĶĵƢľĶŊŀįŌƟŏĝňŗĵĺĝŅĠŒĬĽŅĕŅĺŇĝŅĪňŗěŃĕŀŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬěŜŅĬĺĬŀĵƞŅĚĬƟŀĵľĬŉŗĚ

ėĬŐĨƞœĴƞŏĔŇĬĽŅĴėĬȮőħĵėŜŅŐĬŃĬŜŅĕŀĚėĦĭħňĨŅĴȮ&Š'ȮŏĮƦĬĔĶĶĴĔŅĶȮ 
(Ţ) ĮĶŃīŅĬĽŅĕŅĺŇĝŅĕŀĚĶŅĵĺŇĝŅĪňŗěŃĕŀŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬȮŏĮƦĬĔĶĶĴĔŅĶŐĸŃ

ŏĸĕŅĬŋĔŅĶȮ 
ŏĴŊŗŀėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬħŜŅŏĬŇĬĔŅĶĮĶŃŏĴŇĬĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬ

ŏĽĶŖěĽŇŘĬŐĸƟĺȮŒľƟĶŅĵĚŅĬįĸĔŅĶĮĶŃŏĴŇĬĔŅĶŏĪňĵĭőŀĬœĮĵńĚĽŜŅĬńĔĽƞĚŏĽĶŇĴĺŇĝŅĔŅĶŐĸŃĚŅĬĪŃŏĭňĵĬŏıŊŗŀŏĽĬŀŒľƟ
ĴľŅĺŇĪĵŅĸńĵıŇěŅĶĦŅŀĬŋĴńĨŇĨƞŀœĮȮ 

ĕƟŀȮŠŠȮĬńĔĻŉĔļŅĪňŗœħƟĶńĭĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬœĴƞĴňĽŇĪīŇœħƟĶńĭĮĶŇĠĠŅŏĔňĵĶĨŇĬŇĵĴĨŅĴĕƟŀĭńĚėńĭ
ĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵĺƞŅħƟĺĵĔŅĶĺńħįĸŐĸŃĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĻŉĔļŅĶŃħńĭŀĬŋĮĶŇĠĠŅŐĸŃĮĶŇĠĠŅĨĶňȮȮȮȮȮȮȮ
ŏĺƟĬŐĨƞȮ 

(Š) ĶŅĵĺŇĝŅľĶŊŀĔĸŋƞĴĶŅĵĺŇĝŅĪňŗœħƟĶńĭĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬŏĮƦĬœĮĨŅĴĮĶŃĔŅĻĕŀĚ
ĴľŅĺŇĪĵŅĸńĵȮ 

(š) ĬńĔĻŉĔļŅĞŉŗĚŏėĵĻŉĔļŅŒĬĴľŅĺŇĪĵŅĸńĵĴŅŐĸƟĺĔĸńĭŏĕƟŅĴŅĻŉĔļŅŒĬĶŃħńĭĮĶŇĠĠŅĨĶňĪňŗ
œħƟĶńĭĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬĶŅĵĺŇĝŅľĶŊŀĔĸŋƞĴĺŇĝŅŐĸŃőŀĬľĬƞĺĵĔŇĨĪňŗŏėĵĻŉĔļŅĴŅŐĸƟĺĪńŘĚľĴħȮ 

ĕƟŀȮŠšȮĬńĔĻŉĔļŅĪňŗŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬŒĬĶŃĭĭĨƟŀĚħŜŅŏĬŇĬĔŅĶĕŀŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬŐĸŃĝŜŅĶŃ
ėƞŅīĶĶĴŏĬňĵĴŒľƟŐĸƟĺŏĽĶŖěĳŅĵŒĬĮƖĔŅĶĻŉĔļŅŐĶĔĪňŗŏĕƟŅĻŉĔļŅȮŏĺƟĬŐĨƞĔĶĦňĪňŗĴňŏľĨŋŀńĬĽĴėĺĶĬńĔĻŉĔļŅŀŅěĕŀ
ĕĵŅĵŏĺĸŅħńĚĔĸƞŅĺŀňĔœħƟŐĨƞœĴƞŏĔŇĬľĬŉŗĚĳŅėŏĶňĵĬȮ 

ĬńĔĻŉĔļŅĪňŗŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬěŅĔĔŅĶĻŉĔļŅĬŀĔĶŃĭĭȮĔŅĶĻŉĔļŅĨŅĴŀńīĵŅĻńĵȮĔŅĶİƗĔŀŅĝňıľĶŊŀ
ěŅĔĮĶŃĽĭĔŅĶĦƢĔŅĶĪŜŅĚŅĬȮŒľƟħŜŅŏĬŇĬĔŅĶĕŀŏĪňĵĭőŀĬœħƟĨńŘĚŐĨƞĳŅėĔŅĶĻŉĔļŅŐĶĔěĬĩŉĚĺńĬĽŋħĪƟŅĵĕŀĚ
ĔŜŅľĬħĔŅĶĸĚĪŃŏĭňĵĬŒĬĳŅėĔŅĶĻŉĔļŅĽŋħĪƟŅĵĪňŗěŃĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮ 

ĕƟŀȮŠŢȮėƞŅīĶĶĴŏĬňĵĴĔŅĶŏĪňĵĭőŀĬįĸĔŅĶŏĶňĵĬȮŒľƟŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭľĶŊŀĮĶŃĔŅĻĕŀĚĴľŅĺŇĪĵŅĸńĵȮ 
ĕƟŀȮŠţȮŒľƟŀīŇĔŅĶĭħňĶńĔļŅĔŅĶĨŅĴĶŃŏĭňĵĭĬňŘȮŒľƟĴňŀŜŅĬŅěŀŀĔĮĶŃĔŅĻŒľƟŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĬňŘȮĶĺĴĪńŘĚ

ŒľƟĴňŀŜŅĬŅěĝňŘĕŅħĮƤĠľŅĪňŗŏĔŇħĕŉŘĬěŅĔĔĶĦňĔŅĶŒĝƟĶŃŏĭňĵĭĬňŘȮ 
 

ĮĶŃĔŅĻȮĦȮĺńĬĪňŗȮšŤȮīńĬĺŅėĴȮı,Ļ,ȮšŤŤšȮ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&ĬŅĵĽŋĝŅĨŇȮŏĴŊŀĚŐĔƟĺ'Ȯ 

ĬŅĵĔĽĳŅĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ 



205 
 

 

 
 
 



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ĳŅėįĬĺĔȮĝ 
ĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮŏĶŊŗŀĚĔŅĶĭĶŇľŅĶĚŅĬĺŇĝŅĔŅĶĶŃħńĭĮĶŇĠĠŅĨĶň 

ı,Ļ,Ȯ2557 
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ĳŅėįĬĺĔȮĞ 
ėŜŅĽńŗĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮ 

ĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı 
 
 
 
 
 
 
 
 
 
 

 
 

 
 



212 
 

 



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ĳŅėįĬĺĔȮğ 
ėŜŅĽńŗĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĺŇıŅĔļƢľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨ 

ĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮ&ĳŅĵŒĬ' 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



214 
 

 

 



215 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
ĳŅėįĬĺĔȮĠ 

ėŜŅĽńŗĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĺŇıŅĔļƢľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮ 
ĽŅĕŅĺŇĝŅĽŅĕŅĺŇĝŅĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı &ĳŅĵĬŀĔ' 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



216 
 

 

 



217 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ĳŅėįĬĺĔȮġ 
ĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵȮĶŃĭĭŐĸŃĔĸœĔĔŅĶıńĥĬŅľĶŊŀ 

ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢŏĸĵ 
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219 
 

 

 



220 
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