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ŐĸŃŏĪƞŅŏĪňĵĴĔńĬĪŅĚĽńĚėĴȮĵŋĪīĻŅĽĨĶƢħƟŅĬĔŅĶĽĶƟŅĚĔŅĶŏĨŇĭőĨĭĬėŋĦĳŅıĝňĺŇĨĪňŗŏĮƦĬĴŇĨĶĔńĭĽŇŗĚŐĺħĸƟŀĴȮŐĸŃ
ĵŋĪīĻŅĽĨĶƢħƟŅĬĔŅĶĮĶńĭĽĴħŋĸŐĸŃıńĥĬŅĶŃĭĭĔŅĶĭĶŇľŅĶěńħĔŅĶĳŅėĶńģȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮ
ĽŅĕŅĺŇĝŅĽńĨĺĺŇĪĵŅȮœħƟĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒľƟĽŀħėĸƟŀĚĔńĭĵŋĪīĻŅĽĨĶƢĝŅĨŇȮ0ȮħƟŅĬȮħńĚĬňŘ 

 ħƟŅĬĔŅĶıńĥĬŅŐĸŃŏĽĶŇĴĽĶƟŅĚĻńĔĵĳŅıĪĶńıĵŅĔĶĴĬŋļĵƢȮĞŉŗĚĴňŏĮƚŅľĴŅĵŏıŊŗŀıńĥĬŅėĬŒľƟŏĮƦĬėĬħňȮŏĔƞĚȮ
ŐĸŃĴňėŋĦĳŅıȮĴňėĺŅĴıĶƟŀĴĪńŘĚĔŅĵȮŒěȮĽĨŇĮƤĠĠŅȮĴňıńĥĬŅĔŅĶĪňŗħňĶŀĭħƟŅĬŐĸŃĴňĽŋĕĳŅĺŃĪňŗħňŒĬĪŋĔĝƞĺĚĺńĵȮĴňěŇĨ
ĽŅīŅĶĦŃȮĶńĭįŇħĝŀĭĨƞŀĽńĚėĴŐĸŃįŌƟŀŊŗĬȮĴńīĵńĽĩƢȮŀħŀŀĴȮőŀĭŀƟŀĴŀŅĶňȮĴňĺŇĬńĵȮĶńĔļŅĻňĸīĶĶĴȮŐĸŃŏĮƦĬıĸŏĴŊŀĚħň
ĕŀĚĝŅĨŇȮĴňľĸńĔėŇħĪňŗĩŌĔĨƟŀĚȮĴňĪńĔļŃĪňŗěņŏĮƦĬŒĬĻĨĺĶĶļĪňŗȮ0/ȮĴňĔŅĶĮĸŌĔİƤĚŐĸŃıńĥĬŅĪńĔļŃĬŀĔľƟŀĚŏĶňĵĬȮ
ŐĸŃĪńĔļŃĽŊŗŀĽŅĶĳŅļŅŀńĚĔķļȮĴňĬŇĽńĵĶńĔĔŅĶŏĶňĵĬĶŌƟŐĸŃĔŅĶıńĥĬŅĨĬŏŀĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚĨĸŀħĝňĺŇĨ 

 ħƟŅĬĔŅĶĽĶƟŅĚĔŅĶŏĨŇĭőĨĭĬėŋĦĳŅıĝňĺŇĨĪňŗŏĮƦĬĴŇĨĶĨƞŀĽŇŗĚŐĺħĸƟŀĴȮĞŉŗĚĴňŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬŒĬ
ĪŋĔĴŇĨŇȮőħĵŏĮƦĬĔŅĶħņŏĬŇĬĔŅĶĭĬıŊŘĬģŅĬĔŅĶŏĨŇĭőĨĶƞĺĴĔńĬŀĵƞŅĚĽĴħŋĸĪńŘĚħƟŅĬŏĻĶļģĔŇěȮĽŇŗĚŐĺħĸƟŀĴȮŐĸŃ
ėŋĦĳŅıĝňĺŇĨȮĞŉŗĚĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶėĶńŘĚĬňŘœħƟĴňĔŅĶŀŀĔŐĭĭľĸńĔĽŌĨĶĪńŘĚŒĬľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮŐĸŃľĴĺħ
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ĺŇĝŅŏĜıŅŃȮĶĺĴĪńŘĚĔŅĶěńħĔŇěĔĶĶĴŒĬĔŅĶĽĶƟŅĚěŇĨĽņĬŉĔŒľƟįŌƟŏĶňĵĬœħƟĽĚĺĬĶńĔļŅȮŀĬŋĶńĔļƢȮĲƘƨĬĲŌȮŐĸŃıńĥĬŅ
ĪĶńıĵŅĔĶīĶĶĴĝŅĨŇ őħĵŏĜıŅŃŀĵƞŅĚĵŇŗĚĪĶńıĵŅĔĶĽńĨĺƢȮĶĺĴĩŉĚĔŅĶŀĬŋĶńĔļƢŐĸŃıńĥĬŅĴĶħĔĪŅĚĽĩŅĮƤĨĵĔĶĶĴ
ŐĸŃĻŇĸĮĺńĥĬīĶĶĴȮŀńĨĸńĔļĦƢȮŐĸŃĺŇĩňĝňĺŇĨıŊŘĬĩŇŗĬĭĬģŅĬīĶĶĴĝŅĨŇȮŐĸŃģŅĬĺńĥĬīĶĶĴŀĵƞŅĚĵńŗĚĵŊĬȮ 

//,0ȮĔŅĶĨŀĭŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬĕŀĚȮSDGs  
 ĨŅĴĪňŗĽņĬńĔĚŅĬőėĶĚĔŅĶıńĥĬŅŐľƞĚĽľĮĶŃĝŅĝŅĨŇȮœħƟĔņľĬħŏĮƚŅľĴŅĵŒľƟŏĔŇħĔŅĶıńĥĬŅŀĵƞŅĚĵńŗĚĵŊĬȮ

&Sustainable Development Goals; SDGs) œĺƟȮ/5ȮŏĮƚŅľĴŅĵȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĽńĨĺ
ĺŇĪĵŅȮŒĬģŅĬŃĪňŗŏĮƦĬľĬƞĺĵĚŅĬħƟŅĬĔŅĶĻŉĔļŅŐĸŃħƟŅĬĺŇĪĵŅĻŅĽĨĶƢœħƟĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒľƟĽŀħėĸƟŀĚĔńĭ
ŏĮƚŅľĴŅĵȮSDGs ěņĬĺĬȮ2ȮŏĮƚŅľĴŅĵȮėŊŀȮ 

 ŏĮƚŅľĴŅĵĪňŗȮ2ȮĔŅĶěńħĔŅĶĻŉĔļŅĪňŗĴňėŋĦĳŅıŀĵƞŅĚėĶŀĭėĸŋĴŐĸŃŏĪƞŅŏĪňĵĴȮĽƞĚŏĽĶŇĴįŌƟŏĶňĵĬŒľƟĴňĔŅĶ
ŏĶňĵĬĶŌƟěŅĔĮĶŃĽĭĔŅĶĦƢěĶŇĚįƞŅĬĔŅĶİƗĔĚŅĬȮĽƞĚŏĽĶŇĴĪńĔļŃĳŅļŅŀńĚĔķļŐĸŃĽĬńĭĽĬŋĬőŀĔŅĽŒĬĔŅĶŏĶňĵĬĶŌƟ
ĨĸŀħĝňĺŇĨȮŐĸŃŒĬģŅĬŃĪňŗŏĮƦĬľĬƞĺĵĚŅĬħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃĔŅĶĺŇěńĵȮ 
 ŏĮƚŅľĴŅĵĪňŗȮ/2-/3ȮĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔĴľŅĽĴŋĪĶŐĸŃĪĶńıĵŅĔĶĪŅĚĪŃŏĸŐĸŃĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔ
ĶŃĭĭĬŇŏĺĻĪŅĚĭĔȮőħĵŏĬƟĬĔŅĶŒľƟėĺŅĴĶŌƟħƟŅĬĔŅĶŀĬŋĶńĔļƢŐĸŃĔŅĶěńħĔŅĶĪĶńıĵŅĔĶĽńĨĺƢĬŘņŐĸŃĽńĨĺƢĭĔȮ
ĨĸŀħěĬěńħĔŇěĔĶĶĴŏıŊŗŀĮĸŌĔİƤĚėĺŅĴĨĶŃľĬńĔĩŉĚėŋĦėƞŅŐĸŃėĺŅĴľĺĚŐľĬĪĶńıĵŅĔĶĽńĨĺƢȮĞŉŗĚěŃĬņœĮĽŌƞĔŅĶ
ĨŀĭĽĬŀĚĨƞŀŏĮƚŅľĴŅĵĪňŗȮ//ȮėŊŀĔŅĶĽĶƟŅĚėĺŅĴĵńŗĚĵŊĬŐĔƞĩŇŗĬģŅĬĴĬŋļĵƢȮ 

 ŏĮƚŅľĴŅĵĪňŗȮ/4ȮĕŀĚȮSDGs ėŊŀĔŅĶĽĶƟŅĚĽńĚėĴĽĚĭĽŋĕȮĵŋĨŇīĶĶĴȮœĴƞŐĭƞĚŐĵĔȮőħĵĔŅĶĮĶńĭĮĶŋĚőėĶĚĽĶƟŅĚ
ľĸńĔĽŌĨĶŒĬĔĸŋƞĴĺŇĝŅĔŅĶĻŉĔļŅĪńŗĺœĮŒľƟĴňĪńŘĚĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟŏĶňĵĬĶŌƟȮĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶ
ıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟĶƞĺĴĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴȮĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚȮ 

//,1ȮĔŅĶĨŀĭĬőĵĭŅĵĔĸĵŋĪīƢĕŀĚĴľŅĺŇĪĵŅĸńĵȮ 
ȮȮȮȮȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĽńĨĺĺŇĪĵŅȮľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0342ȮœħƟĔņľĬħįĸĸńıīƢ

ĔŅĶŏĶňĵĬĶŌƟȮ&PLOs) őħĵĴŋƞĚŏĬƟĬĔŅĶįĸŇĨĭńĦĤŇĨĪňŗĴňėĺŅĴĶŀĭĶŌƟĪŅĚħƟŅĬĽńĨĺĺŇĪĵŅȮĽŅĴŅĶĩĬņėĺŅĴĶŌƟœĮ
ĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĪňŗŏľĴŅŃĽĴĪŅĚħƟŅĬĽńĨĺƢĴŅįĽĴįĽŅĬĶƞĺĴĔńĭěŋħŐĕŖĚĕŀĚĪĶńıĵŅĔĶŒĬĮĶŃŏĪĻœĪĵȮ
ĽƞĚŏĽĶŇĴŒľƟĴňĮĶŃĽĭĔŅĶĦƢěĶŇĚŒĬĔŅĶĪņĚŅĬȮěńħĔŇěĔĶĶĴĽĬńĭĽĬŋĬĔŅĶıńĥĬŅĪńĔļŃĪńĔļŃĳŅļŅŀńĚĔķļĕŀĚ
ĬńĔĻŉĔļŅŒľƟŀĵŌƞŒĬĶŃħńĭĪňŗĽŅĴŅĶĩŒĝƟĚŅĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮŐĸŃěńħĔŇěĔĶĶĴıńĥĬŅĬńĔĻŉĔļŅŒľƟĽŅĴŅĶĩ
ĨŀĭĽĬŀĚĪńĔļŃĪňŗěņŏĮƦĬĽņľĶńĭĔŅĶĮĶŃĔŀĭŀŅĝňıĬńĔĽńĨĺĺŇĪĵŅŒĬŀĬŅėĨȮĔĶŃĨŋƟĬėĺŅĴŏĮƦĬįŌƟŒİƙŏĶňĵĬĨĸŀħ
ĝňĺŇĨȮıĶƟŀĴĮĶńĭĨńĺŏıŊŗŀĶńĭĴŊŀĔńĭėĺŅĴŏĮĸňŗĵĬŐĮĸĚĕŀĚőĸĔŐĸŃĔĸƟŅŏĮƦĬįŌƟĽĶƟŅĚėĺŅĴŏĮĸňŗĵĬŐĮĸĚȮĶĺĴĪńŘĚ
ĽƞĚŏĽĶŇĴŒľƟĬńĔĻŉĔļŅŏĮƦĬėĬħňŒĬĽńĚėĴȮŏĬƟĬěŇĨŀŅĽŅȮĞŊŗŀĽńĨĵƢŐĸŃĶńĭįŇħĝŀĭȮőħĵĔŅĶĭŌĶĦŅĔŅĶĔŅĶěńħĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬĶƞĺĴĔńĭĔŇěĔĶĶĴĽƞĚŏĽĶŇĴŒľƟĬńĔĻŉĔļŅĴňőŀĔŅĽĬņėĺŅĴĶŌƟĽŌƞĝŋĴĝĬĞŉŗĚĪńŘĚľĴħĬňŘĨŀĭĽĬŀĚĨƞŀĬőĵĭŅĵȮȮȮȮȮ
ĔĸĵŋĪīƢĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞĪňŗĴŋƞĚĽĶƟŅĚĭńĦĤŇĨĪňŗĴňėŋĦīĶĶĴȮėŋĦĳŅıŐĸŃĴňĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚőĸĔȮȮ 
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//,2ȮĔŅĶĨŀĭėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵȮ 
 ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĽńĨĺĺŇĪĵŅȮœħƟĮĶńĭĮĶŋĚľĸńĔĽŌĨĶőħĵėņĬŉĚĩŉĚĔŅĶĨŀĭĽĬŀĚ

ėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵŒĬĔŅĶŒĝƟľĸńĔĽŌĨĶȮħńĚĬňŘ 
 įŌƟŒĝƟĭńĦĤŇĨ ĬņĕƟŀĴŌĸĪňŗœħƟěŅĔĕƟŀŏĽĬŀŐĬŃĕŀĚįŌƟŒĝƟĭńĦĤŇĨĪńŘĚěŅĔľĬƞĺĵĚŅĬĳŅėĶńģŐĸŃĳŅėŏŀĔĝĬȮĴŅ

ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶőħĵĴŋƞĚŏĬƟĬįĸŇĨĭńĦĤŇĨĪňŗĴňėĺŅĴĶŌƟŏĝŇĚĸŉĔħƟŅĬĺŇĪĵŅĻŅĽĨĶƢĪŅĚĽńĨĺƢȮĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟĪňŗœħƟ
ĻŉĔļŅĴŅĮĶńĭŒľƟŏĕƟŅĔńĭŀĚėƢĔĶœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĽŅĴŅĶĩĮĶńĭĨńĺŒľƟŏĮƦĬĪňĴĪňŗħňĕŀĚŀĚėƢĔĶȮĴňėĺŅĴıĶƟŀĴŒĬ
ŐĔƟœĕĮƤĠľŅŏĜıŅŃľĬƟŅȮĴňĪńĔļŃĽŌĚŒĬĔŅĶĽŊŗŀĽŅĶħƟĺĵĳŅļŅŀńĚĔķļŐĸŃŒİƙľŅėĺŅĴĶŌƟŏıŊŗŀıńĥĬŅĨĬŏŀĚŀĵŌƞŏĽĴŀ 

 ĬńĔĻŉĔļŅŐĸŃĭńĦĤŇĨȮĬņĕƟŀĴŌĸĪňŗœħƟěŅĔĕƟŀŏĽĬŀŐĬŃĕŀĚĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗȮ0-2ȮŐĸŃĭńĦĤŇĨȮĴŅĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶőħĵŏĽĶŇĴĪńĔļŃħƟŅĬĔŅĶĪņĮĢŇĭńĨŇĔŅĶŐĸŃĔŅĶŀŀĔĳŅėĽĬŅĴȮŏĬƟĬĔŅĶĮĢŇĭńĨŇěĶŇĚŐĸŃĴňĔŅĶĮĶŃĵŋĔĨƢŒĝƟ
ŏĪėőĬőĸĵňĪŅĚħƟŅĬĽńĨĺƢȮŏıŇŗĴĮĶŃĽĭĔŅĶĦƢĔŅĶİƗĔĚŅĬŒĬĽŅĵŀŅĝňıĽńĨĺĺŇĪĵŅĪńŘĚŒĬľĬƞĺĵĚŅĬĪńŘĚĳŅėĶńģŐĸŃ
ŏŀĔĝĬȮĽĬńĭĽĬŋĬŒľƟŏıŇŗĴıŌĬĪńĔļŃėĺŅĴĽŅĴŅĶĩĪŅĚŀŅĶĴĦƢŐĸŃĽńĚėĴȮ&soft skills) ėĺĭėŌƞœĮĔńĭĔŅĶŏĽĶŇĴėĺŅĴ
ŐĕŖĚŐĔĶƞĚħƟŅĬĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıȮ&hard skills) ĬŀĔěŅĔĬňŘĵńĚœħƟĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŒĬľĸńĔĽŌĨĶőħĵ
ĔņľĬħŒľƟĪŋĔĔĶŃĭĺĬĺŇĝŅĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃĺńħįĸőħĵŏĬƟĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĨŅĴ
ŐĬĺĪŅĚĔŅĶĻŉĔļŅĪňŗŏĬƟĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬȮĶĺĴĩŉĚĴňĔŅĶĔņľĬħĨńĺĝňŘĺńħħƟŅĬĴŅĨĶģŅĬŐĸŃėŋĦĳŅı
ĔŅĶĻŉĔļŅĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĮĶŇĠĠŅĨĶňȮĪńŘĚĬňŘŏıŊŗŀĨŀĭĽĬŀĚėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŏĶňĵĬŐĸŃŏıŇŗĴ
ĻńĔĵĳŅıĕŀĚĭńĦĤŇĨŒĬĔŅĶŐĕƞĚĕńĬĕŀĚĨĸŅħĚŅĬ 

12. ėĺŅĴĽńĴıńĬīƢĔńĭľĸńĔĽŌĨĶŀŊŗĬĪňŗŏĮƕħĽŀĬŒĬėĦŃ-ĳŅėĺŇĝŅŀŊŗĬĕŀĚĴľŅĺŇĪĵŅĸńĵȮ 

12.1 ĔĸŋƞĴĺŇĝŅ/ĔĶŃĭĺĬĺŇĝŅŒĬľĸńĔĽŌĨĶĬňŘĪňŗŏĮƕħĽŀĬőħĵėĦŃ/ĳŅėĺŇĝŅ/ľĸńĔĽŌĨĶŀŊŗĬ  
    ȮȮȮRȮȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 
             RȮȮľĴĺħĺŇĝŅŏĜıŅŃ 
             RȮȮľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň 

12.2 ȮĔĸŋƞĴĺŇĝŅ/ĔĶŃĭĺĬĺŇĝŅŒĬľĸńĔĽŌĨĶĬňŘĪňŗŏĮƕħĽŀĬŏıŊŗŀŒľƟĭĶŇĔŅĶėĦŃ-ĽŅĕŅĺŇĝŅŀŊŗĬȮ 
 ȮȮȮRȮȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 
             RȮȮȮľĴĺħĺŇĝŅŏĜıŅŃ 

12.3 ĔŅĶĭĶŇľŅĶěńħĔŅĶȮ 
  ĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬľĸńĔĽŌĨĶȮŒĬľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮěŃħņŏĬŇĬĔŅĶőħĵėĦŃĪňŗŏĔňŗĵĺĕƟŀĚȮ
ŏĝƞĬȮėĦŃĴĬŋļĵĻŅĽĨĶƢȮėĦŃĽńĚėĴĻŅĽĨĶƢȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮėĦŃĻŉĔļŅĻŅĽĨĶƢȮŏĮƦĬĨƟĬȮőħĵŀŅěŅĶĵƢ
įŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĕŀĚŐĨƞĸŃľĸńĔĽŌĨĶěŃħņŏĬŇĬĔŅĶĮĶŃĽŅĬĚŅĬŐĸŃŐěƟĚœĮĵńĚėĦŃĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒľƟ
ĪĶŅĭĸƞĺĚľĬƟŅĩŉĚěņĬĺĬĬńĔĻŉĔļŅĪňŗěŃĸĚĪŃŏĭňĵĬŏĶňĵĬŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅȮŒĬĽƞĺĬĕŀĚĺŇĝŅŏĜıŅŃȮěńħĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬőħĵĽŅĕŅĺŇĝŅȮĪńŘĚĬňŘĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪŋĔĶŅĵĺŇĝŅȮħņŏĬŇĬĔŅĶĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇ
ĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮĨŅĴŐĭĭȮĴėŀ,1ȮŐĸŃȮĴėŀ,2ȮőħĵĴňėĦŃĔĶĶĴĔŅĶĔņĔńĭȮĨŇħĨŅĴĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬȮŐĸŃĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĕŀĚĶŅĵĺŇĝŅĨŅĴŐĭĭȮĴėŀ,3ȮŐĸŃĴėŀ,Ȯ4ȮŒĬĪŋĔĳŅė
ĔŅĶĻŉĔļŅȮŐĸŃĶŅĵĚŅĬįĸĔŅĶħņŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶĨŅĴŐĭĭȮĴėŀ,5ȮĪŋĔĮƖĔŅĶĻŉĔļŅȮĬŀĔěŅĔĬňŘĪŅĚ
ĴľŅĺŇĪĵŅĸńĵĵńĚœħƟěńħŒľƟĴňĔŅĶĽŀĭĺńħėĺŅĴĶŌƟıŊŘĬģŅĬħƟŅĬĳŅļŅŀńĚĔķļȮŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅŐĸŃ
ĽƞĚŏĽĶŇĴĬńĔĻŉĔļŅĪňŗĴňĻńĔĵĳŅıĽŌĚŒľƟĽŅĴŅĶĩıńĥĬŅĨĬŏŀĚœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĽŌĚĽŋħ 
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ľĴĺħĪňŗȮ0,ȮĕƟŀĴŌĸŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ 
 

/, ĮĶńĝĠŅȮĺńĨĩŋĮĶŃĽĚėƢȮŐĸŃįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶ 
/,/ ĮĶńĝĠŅ  
ľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĽńĨĺĺŇĪĵŅȮĴŋƞĚŏĬƟĬĔŅĶįĸŇĨĭńĦĤŇĨĪňŗĴňėĺŅĴĶŌƟŀĵƞŅĚĸŉĔĞŉŘĚŐĸŃĝńħŏěĬ

ŒĬĻŅĽĨĶƢĪŅĚĽńĨĺƢĪńŘĚėĺŅĴĶŌƟĕńŘĬıŊŘĬģŅĬŐĸŃĮĶŃĵŋĔĨƢȮœĴƞĺƞŅěŃŏĮƦĬħƟŅĬėĺŅĴľĸŅĔľĸŅĵĕŀĚĽńĨĺƢȮĔŅĵĺŇĳŅėȮ
ĽńĦģŅĬĺŇĪĵŅȮŐĸŃĽĶňĶĺŇĪĵŅĕŀĚĽńĨĺƢȮĶĺĴĪńŘĚŏĪėőĬőĸĵňĝňĺĳŅıĪŅĚħƟŅĬĽńĨĺƢȮŏĮƦĬįŌƟĪňŗľĴńŗĬŐĽĺĚľŅėĺŅĴĶŌƟŒľĴƞ
ŐĸŃĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶŀĵƞŅĚŏĨŖĴĻńĔĵĳŅıȮĴňěŇĨĽņĬŉĔŒĬėŋĦėƞŅĕŀĚĪĶńıĵŅĔĶĽńĨĺƢŐĸŃĴň
ěĶĶĵŅĭĶĶĦŒĬĔŅĶŒĝƟĽńĨĺƢĪħĸŀĚȮĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪŅĚħƟŅĬĽńĨĺƢĪńŘĚĪňŗŏĮƦĬŀĚėƢėĺŅĴĶŌƟŏħŇĴŐĸŃŀĚėƢ
ėĺŅĴĶŌƟŒľĴƞĪňŗœħƟěŅĔĔŅĶĺŇěńĵŏĕƟŅĔńĭĻŅĽĨĶƢŀŊŗĬȮŕȮœħƟŀĵƞŅĚŏľĴŅŃĽĴȮŏıŊŗŀĬņœĮĽŌƞĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬĕŀĚĮĶŃŏĪĻ
ĪńŘĚĪŅĚħƟŅĬĽŋĕĳŅıȮĽńĚėĴȮĽŇŗĚŐĺħĸƟŀĴŐĸŃŏĻĶļģĔŇěȮĶĺĴĪńŘĚŏĮƦĬĭńĦĤŇĨĪňŗĩŉĚıĶƟŀĴħƟĺĵėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴȮȮ
ĴňěŇĨĽŅīŅĶĦŃȮŐĸŃĨĶŃľĬńĔĩŉĚėĺŅĴĽņėńĠĕŀĚĔŅĶĽĴŅĬĜńĬĪƢŀńĬŏĮƦĬěŋħŏĶŇŗĴĨƟĬĪňŗĽņėńĠĕŀĚĔŅĶıńĥĬŅĽńĚėĴŒĬ
ĪŋĔĶŃħńĭȮ 

/,0 ĺńĨĩŋĮĶŃĽĚėƢȮŏıŊŗŀįĸŇĨĭńĦĤŇĨĪňŗȮ: 
 1.2.1 ĴňėĺŅĴĶŌƟŀĵƞŅĚĸŉĔŒĬĻŅĽĨĶƢĪŅĚĽńĨĺƢĪńŘĚėĺŅĴĶŌƟĕńŘĬıŊŘĬģŅĬŐĸŃĮĶŃĵŋĔĨƢȮŐĸŃĽŅĴŅĶĩĭŌĶĦŅĔŅĶȮȮ

ėĺŅĴĶŌƟħƟŅĬĽńĨĺĺŇĪĵŅŏĕƟŅĔńĭĻŅĽĨĶƢĪŋĔŐĕĬĚ 
 1.2.2 ĴňěŇĨĽņĬŉĔŒĬėŋĦėƞŅĕŀĚĪĶńıĵŅĔĶĽńĨĺƢȮ 
 1.2.3ȮȮȮȮĽŅĴŅĶĩĮĢŇĭńĨŇĨƞŀĽńĨĺƢŀĵƞŅĚĴňėŋĦīĶĶĴőħĵĵŉħľĸńĔȮŴěĶĶĵŅĭĶĶĦĔŅĶħņŏĬŇĬĔŅĶĨƞŀĽńĨĺƢŏıŊŗŀ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĚŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢŵ 
 1.2.4 ĴňėŋĦĸńĔļĦŃĕŀĚėĺŅĴŏĮƦĬıĸŏĴŊŀĚőĸĔĪňŗĴňĪńĔļŃĔŅĶŏĶňĵĬĶŌƟŒĬĻĨĺĶĶļĪňŗȮ21ȮŐĸŃĔŅĶŏĶňĵĬĶŌƟȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĨĸŀħĝňĺŇĨ 

/,3 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮ&Program Learning Outcomes: PLOs' 
PLO 1: ĭńĦĤŇĨŐĽħĚŀŀĔĩŉĚěĶĶĵŅĭĶĶĦĔŅĶŒĝƟĽńĨĺƢȮŐĸŃĴňěĶŇĵīĶĶĴŒĬĔŅĶĮĶŃĔŀĭĺŇĝŅĝňıȮ 
        PLO 1.1: ȮĭńĦĤŇĨĽŅĴŅĶĩŏĸňŘĵĚŐĸŃŒĝƟĽńĨĺƢĪħĸŀĚœħƟŀĵƞŅĚĩŌĔĨƟŀĚĨŅĴĴŅĨĶģŅĬěĶĶĵŅĭĶĶĦȮ
   ȮĔŅĶŒĝƟĽńĨĺƢĕŀĚĮĶŃŏĪĻ 
        PLO 1.2:  ĭńĦĤŇĨĴňėĺŅĴĞŊŗŀĽńĨĵƢȮĴňĺŇĬńĵŐĸŃėĺŅĴĶńĭįŇħĝŀĭŒĬĔŅĶĪņĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŒľƟĽņŏĶŖěĨŅĴŏĺĸŅĪňŗĔņľĬħ 
PLO 2: ĭńĦĤŇĨĽŅĴŅĶĩŐĔƟĮƤĠľŅœħƟŀĵƞŅĚĴňĶŃĭĭőħĵĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪŅĚĽńĨĺĺŇĪĵŅĔńĭĻŅĽĨĶƢŀŊŗĬȮŕȮ 
ȮȮȮȮȮȮȮȮȮȮȮœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
        PLO 2./: ĭńĦĤŇĨĴňėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮėĦŇĨĻŅĽĨĶƢȮĽĩŇĨŇȮŐĸŃėŀĴıŇĺŏĨŀĶƢ    

ŏıňĵĚıŀĨƞŀĔŅĶŏĶňĵĬŒĬĺŇĝŅĕńŘĬĽŌĚ 
        PLO 2.2: ĭńĦĤŇĨĽŅĴŅĶĩŀīŇĭŅĵėĺŅĴľĸŅĔľĸŅĵȮĺŇĺńĥĬŅĔŅĶȮĽńĦģŅĬĺŇĪĵŅȮĔŅĵĺŇĳŅė

ĽĶňĶĺŇĪĵŅĕŀĚĽńĨĺƢȮŐĸŃŏĪėőĬőĸĵňĝňĺĳŅıĪŅĚĽńĨĺƢ 
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        PLO 2.3: ĭńĦĤŇĨĽŅĴŅĶĩĬņėĺŅĴĶŌƟŐĸŃŏĪėőĬőĸĵňħƟŅĬĽńĨĺĺŇĪĵŅȮĴŅŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅĪňŗ
ŏĔňŗĵĺĕƟŀĚĔńĭĽńĨĺĺŇĪĵŅœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

PLO 3: ĭńĦĤŇĨŏĮƦĬįŌƟĪňŗŐĽĺĚľŅėĺŅĴĶŌƟĨĸŀħĝňĺŇĨȮĽŅĴŅĶĩľŅėĺŅĴĶŌƟŒľĴƞőħĵŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴŒĬ 
ȮȮȮȮȮȮȮȮȮȮ ĔŅĶĽŊĭėƟĬȮŏıŊŗŀıńĥĬŅėĺŅĴĶŌƟĪŅĚħƟŅĬĽńĨĺĺŇĪĵŅȮĺŇŏėĶŅŃľƢŐĸŃĽĶŋĮĕƟŀĴŌĸŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦ 
ȮȮȮȮȮȮȮȮȮȮ ŐĸŃŏĮƦĬĶŃĭĭŏıŊŗŀŒĝƟŒĬĔŅĶŐĔƟœĕĮƤĠľŅŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 
PLO 4: ĭńĦĤŇĨĽŅĴŅĶĩĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬĨŅĴĭĪĭŅĪŐĸŃľĬƟŅĪňŗŀĵƞŅĚŏľĴŅŃĽĴȮĵŀĴĶńĭŒĬėĺŅĴȮȮ

ŐĨĔĨƞŅĚĶŃľĺƞŅĚĭŋėėĸ 
PLO 5: ĭńĦĤŇĨĽŅĴŅĶĩĽŊŗŀĽŅĶőħĵŒĝƟĳŅļŅœĪĵŐĸŃĳŅļŅĨƞŅĚĮĶŃŏĪĻœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĪńŘĚŒĬĶŌĮȮ
 ȮȮȮȮȮ Ȯ ŐĭĭĪňŗŏĮƦĬĪŅĚĔŅĶŐĸŃœĴƞŏĮƦĬĪŅĚĔŅĶȮĽņľĶńĭĔŅĶŐĸĔŏĮĸňŗĵĬȮĺŇıŅĔļƢȮŐĸŃĺŇěŅĶĦƢĕƟŀĴŌĸȮȮȮȮȮȮ
     ĶĺĴĪńŘĚŐĽħĚėĺŅĴėŇħŏľŖĬŐĸŃĬņŏĽĬŀįĸĚŅĬĨƞŀĽŅīŅĶĦĝĬ 
PLO 6: ĭńĦĤŇĨĽŅĴŅĶĩĽŊĭėƟĬȮŏĸŊŀĔŒĝƟŐľĸƞĚĕƟŀĴŌĸŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŏėĶŊŗŀĚĴŊŀĪŅĚĽĩŇĨŇŐĸŃȮ 
ȮȮȮȮȮȮȮȮȮȮ őĮĶŐĔĶĴĺŇŏėĶŅŃľƢŏıŊŗŀĚŅĬĺŇěńĵĪŅĚĽńĨĺƢœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

/,4 ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ&Year Learning Outcomes: YLOs' 

ĝńŘĬĮƖĪňŗ ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅ 
1 ĴňĶŃŏĭňĵĭĺŇĬńĵȮĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵȮĴňėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢŐĸŃĳŅļŅȮĴňĪńĔļŃĔŅĶŏĮƦĬįŌƟŏĶňĵĬĶŌƟŐĸŃĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚ 

2 ĴňėĺŅĴĶŌƟŐĸŃĪńĔļŃŒĬĔŅĶĪņĮĢŇĭńĨŇĔŅĶħƟŅĬĔŅĶěńħěņŐĬĔĽńĨĺƢȮĔŅĵĺŇĳŅėĕŀĚĽńĨĺƢȮŐĸŃĔŅĶįƞŅĨńħ
ĽńĨĺƢ ĽŅĴŅĶĩėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦŐĸŃŐĔƟĮƤĠľŅœħƟŀĵƞŅĚŏľĴŅŃĽĴȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĽŊŗŀĽŅĶ
ĪŅĚĺŇĪĵŅĻŅĽĨĶƢĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļ 

3 ĨĶŃľĬńĔŒĬėŋĦėƞŅĝňĺŇĨĽńĨĺƢȮŐĸŃĽŅĴŅĶĩĮĢŇĭńĨŇĔńĭĽńĨĺƢĪňŗŒĝƟŒĬĔŅĶĪņĮĢŇĭńĨŇĔŅĶœħƟŀĵƞŅĚĩŌĔĨƟŀĚ Ĵň
ėĺŅĴĶŌƟŐĸŃĪńĔļŃŒĬĔŅĶĪņĮĢŇĭńĨŇĔŅĶȮħƟŅĬĽĶňĶĺŇĪĵŅĕŀĚĽńĨĺƢȮėĺŅĴĽńĴıńĬīƢĕŀĚĽńĨĺƢĔńĭĽŇŗĚŐĺħĸƟŀĴȮ 
ŐĸŃŏĪėőĬőĸĵňĝňĺĳŅıĪŅĚĽńĨĺƢ ĽŅĴŅĶĩėŇħĺŇŏėĶŅŃľƢŏıŊŗŀŏĝŊŗŀĴőĵĚėĺŅĴĶŌƟĳŅėĭĶĶĵŅĵœĮĽŌƞĳŅėĮĢŇĭńĨŇ
ĔŅĶ ŐĸŃĽŅĴŅĶĩĽŊĭėƟĬŐĸŃŏĕƟŅŒěĚŅĬĺŇěńĵŒĬĶŃħńĭĽŅĔĸ 

4 ĴňěĶĶĵŅĭĶĶĦŒĬĔŅĶŒĝƟŐĸŃŏĸňŘĵĚĽńĨĺƢĪħĸŀĚŏıŊŗŀĚŅĬĺŇěńĵ ĴňėĺŅĴŏĝňŗĵĺĝŅĠŒĬĔŅĶĪņĮĢŇĭńĨŇĔŅĶ
ĪŅĚħƟŅĬĽńĨĺƢőħĵĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪńŘĚĪŅĚħƟŅĬĔŅĵĺŇĳŅėĻŅĽĨĶƢȮĽĶňĶĺŇĪĵŅȮŐĸŃŏĪėőĬőĸĵňĝňĺĳŅı
ĪŅĚĽńĨĺƢȮĽŅĴŅĶĩĨńŘĚőěĪĵƢĺŇěńĵŐĸŃĴňĪńĔļŃŒĬĔŅĶĪņĮĢŇĭńĨŇĔŅĶŏıŊŗŀĚŅĬĺŇěńĵ ĨĸŀħěĬĽŅĴŅĶĩĬņ
ĕƟŀĴŌĸľĶŊŀĽĩŅĬĔŅĶĦƢěĶŇĚěŅĔĔŅĶİƗĔĚŅĬĴŅĨńŘĚŏĮƦĬőěĪĵƢĺŇěńĵȮĶĺĴĪńŘĚŏĕňĵĬĶŅĵĚŅĬĔŅĶĺŇěńĵŐĸŃ
ĬņŏĽĬŀĚŅĬĺŇěńĵőħĵŒĝƟĳŅļŅŀńĚĔķļ 
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2. ŐįĬıńĥĬŅĮĶńĭĮĶŋĚ 
ŐįĬĔŅĶıńĥĬŅ-ŏĮĸňŗĵĬŐĮĸĚ ĔĸĵŋĪīƢ ľĸńĔģŅĬ-ĨńĺĭƞĚĝňŘ 
ĴňĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĪŋĔȮ3ȮĮƖȮőħĵ
ıŇěŅĶĦŅěŅĔȮKPI ĪňŗŀĵŌƞŒĬĔŅĶ
ĮĶŃŏĴŇĦėŋĦĳŅıĔŅĶĻŉĔļŅĪňŗ
ŏĔňŗĵĺĕƟŀĚĔńĭľĸńĔĽŌĨĶ 

ĶĺĭĶĺĴĨŇħĨŅĴįĸĔŅĶĮĶŃŏĴŇĬȮQAȮ
ĕŀĚľĸńĔĽŌĨĶĶĺĴĨŅĴĪŋĔȮ3ȮĮƖŒĬħƟŅĬ
ėĺŅĴıŉĚıŀŒěȮŐĸŃĳŅĺŃĔŅĶœħƟĚŅĬ
ĕŀĚĭńĦĤŇĨ 

¶ ĶƟŀĵĸŃĕŀĚĭńĦĤŇĨĶŃħńĭĮĶŇĠĠŅĨĶňĪňŗ
œħƟĚŅĬĪņŐĸŃĔŅĶĮĶŃĔŀĭŀŅĝňıŀŇĽĶŃ
ĳŅĵŒĬȮ/ȮĮƖ 

¶ ĶƟŀĵĸŃĕŀĚĭńĦĤŇĨĶŃħńĭĮĶŇĠĠŅĨĶňĪňŗ
œħƟĶńĭŏĚŇĬŏħŊŀĬŏĶŇŗĴĨƟĬŏĮƦĬœĮĨŅĴ
ŏĔĦĤƢ 

¶ ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬŅĵěƟŅĚȮ
įŌƟĮĶŃĔŀĭĔŅĶȮŐĸŃįŌƟŒĝƟĭńĦĤŇĨ 
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ľĴĺħĪňŗȮ3. ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮĔŅĶħņŏĬŇĬĔŅĶȮŐĸŃőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶ 
 

/,ȮĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮ 
/,/ȮĶŃĭĭ  
R  ĶŃĭĭĪĺŇĳŅėȮőħĵȮ/ȮĮƖĔŅĶĻŉĔļŅŐĭƞĚŀŀĔŏĮƦĬȮ0ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮ/ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇĴň
ĶŃĵŃŏĺĸŅĻŉĔļŅœĴƞĬƟŀĵĔĺƞŅȮ/3ȮĽńĮħŅľƢ 

 

/,0ȮĔŅĶěńħĔŅĶĻŉĔļŅĳŅėķħŌĶƟŀĬȮ  
 R  ŐįĬĔŅĶĻŉĔļŅœĴƞĴňĳŅėķħŌĶƟŀĬ 

 

/,1ȮĔŅĶŏĪňĵĭŏėňĵĚľĬƞĺĵĔŇĨŒĬĶŃĭĭĪĺŇĳŅė   
 œĴƞĴň 
 

0,ȮĔŅĶħņŏĬŇĬĔŅĶľĸńĔĽŌĨĶȮ 
2.1 ĺńĬ-ŏĺĸŅŒĬĔŅĶħņŏĬŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
R  ĶŃĭĭĪĺŇĳŅė 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ĨńŘĚŐĨƞŏħŊŀĬȮĴŇĩŋĬŅĵĬȮĩŉĚȮĨŋĸŅėĴ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2ȮĨńŘĚŐĨƞŏħŊŀĬȮıķĻěŇĔŅĵĬȮĩŉĚȮĴňĬŅėĴ 
 RȮȮŒĬŏĺĸŅĶŅĝĔŅĶ 

0,0ȮėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅȮ 
(1)ȮĨƟŀĚĽņŏĶŖěĔŅĶĻŉĔļŅœĴƞĨŗņĔĺƞŅĴńīĵĴĻŉĔļŅĨŀĬĮĸŅĵľĶŊŀŏĪňĵĭŏĪƞŅŐĸŃ 
(2) įƞŅĬĔŅĶėńħŏĸŊŀĔĨŅĴŏĔĦĤƢĕŀĚĽņĬńĔĚŅĬĮĸńħĔĶŃĪĶĺĚĔŅĶŀŋħĴĻŉĔļŅȮĺŇĪĵŅĻŅĽĨĶƢȮĺŇěńĵȮŐĸŃ
ĬĺńĨĔĶĶĴȮŐĸŃ-ľĶŊŀŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĕƟŀĭńĚėńĭĔŅĶėńħŏĸŊŀĔĕŀĚėĦŃĺŇĪĵŅĻŅĽĨĶƢȮ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 

0,1ȮĮƤĠľŅĕŀĚĬńĔĻŉĔļŅŐĶĔŏĕƟŅȮ 
   R ėĺŅĴĶŌƟħƟŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻœĴƞŏıňĵĚıŀ 
  RȮȮȮȮȮĔŅĶĮĶńĭĨńĺěŅĔĔŅĶŏĶňĵĬŒĬĶŃħńĭĴńīĵĴĻŉĔļŅȮ 

2.4ȮĔĸĵŋĪīƢŒĬĔŅĶħņŏĬŇĬĔŅĶŏıŊŗŀŐĔƟœĕĮƤĠľŅȮ-ȮĕƟŀěņĔńħĕŀĚĬńĔĻŉĔļŅŒĬĕƟŀȮ0,1 
XȮ ěńħĔŇěĔĶĶĴŏĽĶŇĴĪńĔļŃĳŅļŅŀńĚĔķļŒľƟĔńĭĬńĔĻŉĔļŅŐĶĔŏĕƟŅĪňŗĴňĮƤĠľŅħƟŅĬĳŅļŅ 
X ěńħŒľƟĴňĶŃĭĭŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŏıŊŗŀĪņľĬƟŅĪňŗĽŀħĽƞŀĚħŌŐĸȮĨńĔŏĨŊŀĬȮŒľƟėņŐĬŃĬņŐĔƞĬńĔĻŉĔļŅȮŐĸŃȮ
ŒľƟŏĬƟĬĵŘņŒĬĔĶĦňĪňŗĬńĔĻŉĔļŅĴňĮƤĠľŅĨŅĴĕƟŅĚĨƟĬŏĮƦĬĔĶĦňıŇŏĻļ 
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0,3ȮŐįĬĔŅĶĶńĭĬńĔĻŉĔļŅŐĸŃįŌƟĽņŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃĵŃȮ3ȮĮƖ 

ĶŃħńĭĝńŘĬĮƖ 
ěņĬĺĬĬńĔĻŉĔļŅŐĨƞĸŃĮƖĔŅĶĻŉĔļŅȮ&ėĬ' 

2564 2565 2566 2567 2568 
ĝńŘĬĮƖĪňŗȮ/ 30 30 30 30 30 
ĝńŘĬĮƖĪňŗȮ0 - 30 30 30 30 
ĝńŘĬĮƖĪňŗȮ1 - - 30 30 30 
ĝńŘĬĮƖĪňŗȮ2 - - - 30 30 
ĶĺĴ 30 60 90 120 120 
ėŅħĺƞŅěŃĽņŏĶŖěĔŅĶĻŉĔļŅ - - - 30 30 

 
0,4ȮĚĭĮĶŃĴŅĦĨŅĴŐįĬ  
 1. ĶŅĵĚŅĬĕƟŀĴŌĸĚĭĮĶŃĴŅĦĳŅıĶĺĴĶŃħńĭėĦŃȮ3 ĮƖȮőħĵěņŐĬĔĶŅĵĸŃŏŀňĵħĨŅĴľńĺĕƟŀĔŅĶŏĽĬŀĨńŘĚ

ĚĭĮĶŃĴŅĦ  
 
ŐįĬĚŅĬ 

ĮƖĚĭĮĶŃĴŅĦ 
0342 0343Ȯ&ĮĶŃĴŅĦĔŅĶ' 0344Ȯ&ĮĶŃĴŅĦĔŅĶ' 

ĚĭĮĶŃĴŅĦ
ŐįƞĬħŇĬ 
&ĮĶŃĴŅĦĔŅĶ' 

ĚĭĮĶŃĴŅĦ 
ŏĚŇĬĶŅĵœħƟ 

ĚĭĮĶŃĴŅĦ
ŐįƞĬħŇĬ 

ĚĭĮĶŃĴŅĦ 
ŏĚŇĬĶŅĵœħƟ 

ĚĭĮĶŃĴŅĦ
ŐįƞĬħŇĬ 

ĚĭĮĶŃĴŅĦ 
ŏĚŇĬĶŅĵœħƟ 

ĔŅĶŏĶňĵĬĔŅĶĽŀĬ 367,566,100 76,045,400 353,260,300 65,458,000 360,325,500 68,654,000 
ĺŇěńĵ  11,448,600  11,046,000  11,168,000 
ĭĶŇĔŅĶĺŇĝŅĔŅĶŐĔƞ
ĽńĚėĴ 

 1,837,300  1,656,000  1,676,000 

ĔŅĶĪņĬŋĭņĶŋĚĻŅĽĬŅȮ
ĻŇĸĮŃȮĺńĥĬīĶĶĴŐĸŃ
ĽŇŗĚŐĺħĸƟŀĴ 

 530,000  530,000  530,000 

ĽĬńĭĽĬŋĬĺŇĝŅĔŅĶ  2,178,000  2,023,000  2,049,000 
ĭĶŇľŅĶĴľŅĺŇĪĵŅĸńĵ 47,369,200 31,460,700 48,316,600 28,955,000 49,283,000 28,106,000 

ĶĺĴ 414,935,300 123,500,000 401,576,900 109,668,000 409,608,500 112,183,000 
ĶĺĴĪńŘĚĽŇŘĬ 538,435,300 511,244,900 521,791,500 

 
2. ėƞŅŒĝƟěƞŅĵĨƞŀľńĺĨĸŀħľĸńĔĽŌĨĶ 140,503,47ȮĭŅĪȮ 

 
0,5ȮĶŃĭĭĔŅĶĻŉĔļŅ 
XȮŐĭĭĝńŘĬŏĶňĵĬ 
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2.8 ĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨȮĔĶŃĭĺĬĺŇĝŅŐĸŃĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬĕƟŅĴĴľŅĺŇĪĵŅĸńĵȮ 
1) ĔĶŃĭĺĬĺŇĝŅĪňŗĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞěŃıŇěŅĶĦŅĶńĭőŀĬȮěŃĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĪňŗĴňŏĬŊŘŀľŅŀĵŌƞŒĬ
ĶŃħńĭŏħňĵĺĔńĬľĶŊŀĴňėĺŅĴŒĔĸƟŏėňĵĚĔńĭĔĶŃĭĺĬĺŇĝŅĪňŗĔņľĬħœĺƟŒĬőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶĽŅĕŅĺŇĝŅ
ĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮľĶŊŀŏĮƦĬĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƦĬĮĶŃőĵĝĬƢĨƞŀĔŅĶŏĶňĵĬĕŀĚĬńĔĻŉĔļŅȮŐĸŃ
ĨƟŀĚœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔėĦŃĪňŗŏĔňŗĵĺĕƟŀĚ 

2) ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞěŃıŇěŅĶĦŅőŀĬĔĶŃĭĺĬĺŇĝŅȮěņĬĺĬľĬƞĺĵĔŇĨȮĸņħńĭĕńŘĬĕŀĚĔĶŃĭĺĬĺŇĝŅĪňŗ
ĬńĔĻŉĔļŅŏĶňĵĬĴŅěŅĔĴľŅĺŇĪĵŅĸńĵŀŊŗĬȮőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĪňŗŏĔňŗĵĺĕƟŀĚȮĪńŘĚĬňŘȮŀŅěĨƟŀĚĴň
ĔŅĶıŇěŅĶĦŅĮĶńĭŏĕƟŅĽŌƞĶŃĭĭĸņħńĭĕńŘĬĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅ
ĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,Ȯ034/ȮĕƟŀȮ6ȮŐĸŃȮ7 

 
1,ȮľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬȮ 

3.1 ľĸńĔĽŌĨĶȮ 
3.1.1 ěņĬĺĬľĬƞĺĵĔŇĨȮĶĺĴĨĸŀħľĸńĔĽŌĨĶ œĴƞĬƟŀĵĔĺƞŅȮ136 ľĬƞĺĵĔŇĨ  
3.1.2 őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ Ȯ 

    ľĬƞĺĵĔŇĨ 
&/'ȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 
ȮȮȮĺŇĝŅĭńĚėńĭ 

 30 
24 

 - ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟŏĶňĵĬĶŌƟ  15 
 - ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟĶƞĺĴĽĶƟŅĚĽĶĶėƢ
ĬĺńĨĔĶĶĴ 

 3 

 - ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚ 
 

ĺŇĝŅŏĸŊŀĔȮőħĵŏĸŊŀĔěŅĔȮ3 ĔĸŋƞĴĺŇĝŅ 

 6 
6 

 

&0'ȮľĴĺħĺŇĝŅŏĜıŅŃ 
 

œĴƞĬƟŀĵĔĺƞŅ 
 

100 
 - ĺŇĝŅŐĔĬ  30 
 - ĺŇĝŅŏŀĔ œĴƞĬƟŀĵĔĺƞŅ 55 
  ĺŇĝŅŏŀĔĭńĚėńĭ  38 
  ĺŇĝŅŏŀĔŏĸŊŀĔ œĴƞĬƟŀĵĔĺƞŅ 17 
 - ĺŇĝŅőĪȮ&ĩƟŅĴň' œĴƞĬƟŀĵĔĺƞŅ 15 

&1'ȮľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň œĴƞĬƟŀĵĔĺƞŅ 6 
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3.1.1ȮĔĶŃĭĺĬĺŇĝŅȮ 
 

&/' ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ             30 ľĬƞĺĵĔŇĨ 
General Education ȮȮȮȮȮȮȮȮȮȮȮ30 Credits 
(1.1) ĺŇĝŅĭńĚėńĭȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ    02 ȮľĬƞĺĵĔŇĨ 

Required Courses               24 Credits 
(1.1.1) ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟŏĶňĵĬĶŌƟ             /3 ľĬƞĺĵĔŇĨȮ 

Learner Person            /3 Credits 

001101 Ĵ,ŀ, 101 ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ1 3&3-0-6' 
 ENGL 101 Fundamental English 1  
001102 Ĵ,ŀ, 102 ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ2 3&3-0-6' 
 ENGL 102 Fundamental English 2  
001201 Ĵ,ŀ, 201 ĔŅĶŀƞŅĬŏĝŇĚĺŇŏėĶŅŃľƢŐĸŃĔŅĶŏĕňĵĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸ 3&3-0-6' 
 ENGL 201 Critical Reading and Effective Writing  
001225 Ĵ,ŀ, 225 ĳŅļŅŀńĚĔķļŒĬĭĶŇĭĪĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň 3&3-0-6' 
 ENGL 225 English in Science and Technology Context  
204100 ĺ,ėı, ./. ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĝňĺŇĨĽĴńĵŒľĴƞ 3&3-0-6' 
 CS 100 Information Technology and Modern Life  

(1.1.2) ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟĶƞĺĴĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ   3ȮľĬƞĺĵĔŇĨ 
Innovative Co-creator    3 Credits 

201190 ĺ,ĺĪ, 190 ĔŅĶėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮĔŅĶŐĔƟĮƤĠľŅȮŐĸŃ
ĔŅĶĽŊŗŀĽŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 

 3&3-0-6' 

 SC 190 Critical Thinking, Problem Solving andȮ
Science Communication 

  

(1./,1)ȮĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚȮȮȮȮȮȮȮȮȮȮȮȮȮ         6 ľĬƞĺĵĔŇĨ 
Active Citizen 6 Credits 

140104 Ķ,Ī, 104 ĔŅĶŏĮƦĬıĸŏĴŊŀĚ 3&3-0-6' 
 PG 104 Citizenship  
201111 ĺ,ĺĪ, 111 őĸĔŐľƞĚĺŇĪĵŅĻŅĽĨĶƢ 3&3-0-6' 
 SC 111 The World of Science  
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(1.2) ĺŇĝŅŏĸŊŀĔ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ4ȮľĬƞĺĵĔŇĨ 
GE Electives                                                                       6 Credits

                                                                   
ŒľƟĬńĔĻŉĔļŅŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅěŅĔĪńŘĚȮ1ȮĔĸŋƞĴŏıŇŗĴŏĨŇĴŀňĔȮ4ȮľĬƞĺĵĔŇĨȮěŅĔĔĶŃĭĺĬĺŇĝŅĨƞŀœĮĬňŘ 
A student also chooses at least 4 credits from these 1 groups ofȮGE courses, 
(1.2.1) ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟŏĶňĵĬĶŌƟȮ 

Learner Person 
461100 ĳ,ĺĳ, 100 ĽĴŋĬœıĶŏıŊŗŀĽŋĕĳŅıŐĸŃėĺŅĴĚŅĴ 3&3-0-6'  

PHPS 100 Herbs for Health and Beauty 
 

510100 ĪĬ,ĪĬ, 100 ėĺŅĴĽŋĕĽĴĭŌĶĦƢ 3&2-3-4' 
 AMS 100 Wellness  
702101 ĭī,ĔĚ, 101 ĔŅĶŏĚŇĬŒĬĝňĺŇĨĮĶŃěņĺńĬ 3&3-0-6' 
 FINA 101 Finance for Daily Life  
954101 ĻĪ,ĽĮ /./ ĔŅĶěńħĔŅĶĽĴńĵŒľĴƞŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏĭŊŘŀĚĨƟĬ 3&3-0-6' 
 INX /./ Introduction to Modern ManagementȮand 

Information Technology 
 

(1.2.2) ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟĶƞĺĴĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴȮ 
InnovativeȮCo-creator 

201114 ĺ,ĺĪ, 114 ĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴŒĬőĸĔĮƤěěŋĭńĬ 3&3-0-6'  
SC 114 Environmental Science in TodayŲs World 

 

356102 Ĕ,ĽĻ, 102 ĽńĨĺƢĬŘņĽĺĵĚŅĴ 3&3-0-6'  
ANS 102 Ornamental Aquatic Animals 

 

602100 ŀ,Īĝ, 100 ĔŅĶŒĝƟĮĶŃőĵĝĬƢŏĪėőĬőĸĵňĝňĺĳŅıŏĭŊŘŀĚĨƟĬ 3&3-0-6'  
BIOT 100 Introduction to Application of Biotechnology 

 

703103 ĭī,Ĕě, 103 ĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶŐĸŃīŋĶĔŇěŏĭŊŘŀĚĨƟĬ 3&3-0-6'  
MGMT 103 Introduction to EntrepreneurshipȮand Business 

 

(1.2.3) ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚȮ 

Active Citizen 

057132 Ļ,ĸ, 132 ĝňĺŇĨĴňĽŋĕŒĬėƞŅĵıńĔŐĶĴ 2&2-0-4' 
 EDPE 132 Happy Life in Camping  

109114 ĺě,ĻĮ, 114 ĻŇĸĮŃŒĬĝňĺŇĨĮĶŃěņĺńĬ 3&3-0-6' 
 FAGE 114 Art in Everyday Life  

201192 ĺ,ĺĪ, 192 ħŀĵĽŋŏĪıĻŉĔļŅ 1&0-3-0' 
 SC 192 Doi Suthep Study  
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&0'ȮľĴĺħĺŇĝŅŏĜıŅŃ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ100ȮȮľĬƞĺĵĔŇĨ 
Field of Specialization8      A minimum of           100  Credits 
    Ȯ(2.1) ĺŇĝŅŐĔĬ        ȮȮȮȮȮȮȮȮȮ1.  ľĬƞĺĵĔŇĨ 
           Core Courses                30  Credits 

0.0/./Ȯ ĺ,ĝĺ,Ȯ101 
BIOL 101 

ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ/ 
Basic Biology 1  

3&3-0-6' 

202102 ĺ,ĝĺ,Ȯ102 
BIOL 102 

ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ0 
Basic Biology 2  

3&3-0-6' 

202103 ĺ,ĝĺ,Ȯ103 
BIOL 103 

ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅ 1 
Biology Laboratory 1 

1&0-3-0' 

202104 ĺ,ĝĺ,Ȯ104 
BIOL 104 

ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅ 2 
Biology Laboratory 2 

1&0-3-0' 

0.1/// ĺ,ėĴ,Ȯ111 
CHEM 111 

ŏėĴňȮ/ 
Chemistry 1 

3&3-0-6' 

0.1//3 ĺ,ėĴ,Ȯ115 
CHEM 115 

ĮĢŇĭńĨŇĔŅĶŏėĴňȮ/ 
Chemistry Laboratory 1  

1&0-3-0' 

.4.100  ĺ,ėĴ,Ȯ206 
CHEM 206 

ŏėĴňŀŇĬĪĶňĵƢĽņľĶńĭĬńĔĻŉĔļŅĬŀĔĽŅĕŅĺŇĝŅŏėĴň 
Organic Chemistry for Non-Chemistry Students 

3&3-0-6' 

0.10.7Ȯ
Ȯ
 

204102 
 

ĺ,ėĴ,Ȯ209 
CHEM 209 
 
ĺ.ėı. 102 
 
CS 102 

ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢĽņľĶńĭĬńĔĻŉĔļŅĬŀĔĳŅėĺŇĝŅŏėĴň 
Organic Chemistry Laboratory for Non-Chemistry 
Students 
ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŀńěĜĶŇĵŃ8ȮĔŅĶĽņĶĺěħƟŅĬŏĪėĬŇėŐĸŃĔŅĶ
ĮĶŃĵŋĔĨƢ 
Intelligent Data Analysis: Survey of Techniques and 
Applications   

1&0-3-0' 
 
 

  3(2-2-5) 

30.4// ĺ,ėĦ,Ȯ115 
MATH 115 

ŐėĸėŌĸńĽĽņľĶńĭĺŇĪĵŅĻŅĽĨĶƢīĶĶĴĝŅĨŇȮ/ 
Calculus for Natural Science 1  

3&2-2-5' 

.5//50  ĺ,ĲĽ,Ȯ117 
PHYS 117 

ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢȮ/ 
Physics Laboratory 1  

1&0-3-0' 



 15 

0.5/65 ĺ,ĲĽ,Ȯ187 
PHYS 187 

ĲƕĽŇĔĽƢȮ/ 
Physics 1  

3&3-0-6' 

0//1/3 ĺ,ĝĪ,Ȯ315 
BCT 315 

ĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ 
Introductory Biochemistry 

3&3-0-6' 

0//1/7 ĺ,ĝĪ,Ȯ319 
BCT 319 

ĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ 
Introductory Biochemistry Laboratory 

1&0-3-0' 

   Ȯ (2.2) ĺŇĝŅŏŀĔ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅ           55ȮľĬƞĺĵĔŇĨ 
  Major                  A minimum of  55 Credits 

 ȮȮȮȮȮŒĬěņĬĺĬĬňŘȮŀĵƞŅĚĬƟŀĵȮ36 ľĬƞĺĵĔŇĨěŃĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭ..2+..1Ȯ ȮŐĸŃŀĵƞŅĚĬƟŀĵ/6ȮȮ
ľĬƞĺĵĔŇĨȮĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ2..Ȯ 
               Among the credits earned from the major courses taken, a minimum of 36 credits 
must be from the advanced level courses &300-400', of which at least 18 credits must be 
from the 400 level courses, 

        (2.2.1) ĺŇĝŅŏŀĔĭńĚėńĭ    ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ        38 ľĬƞĺĵĔŇĨ 
                       Major Requirements      38 Credits 

0.001/Ȯ ĺ,ĝĺ,Ȯ231 
BIOL 231 

ıńĬīŋĻŅĽĨĶƢȮ/ 
Genetics 1 

4&3-3-6' 

.3010.  ĺ,ĝĺ,Ȯ305 
BIOL 305 

ĝňĺĽĩŇĨŇ 
Biometry 

3&2-3-4' 

0.0311 ĺ,ĝĺ,Ȯ311 
BIOL 311 

ĝňĺĺŇĪĵŅĶŃħńĭŏĞĸĸƢŐĸŃőĴŏĸĔŋĸ 
Cell and Molecular Biology 

4&3-3-6' 

0.015/ ĺ,ĝĺ,Ȯ371 
BIOL 371 

ĬŇŏĺĻĺŇĪĵŅ 
Ecology 

4&3-3-6' 

0/204/ ĺ,Ľĺ,Ȯ261 
ZOOL 261 

ėĺŅĴľĸŅĔľĸŅĵĕŀĚĽńĨĺƢ 
Animal Diversity 

3&2-3-4' 

/.0/21 ĺ,Ľĺ,Ȯ301 
ZOOL 301 

ĽńĨĺƢĴňĔĶŃħŌĔĽńĬľĸńĚ 
Vertebrate Zoology 

3&2-3-4' 

0/21/. ĺ,Ľĺ,Ȯ310 
ZOOL 310 

ĽńĨĺƢœĴƞĴňĔĶŃħŌĔĽńĬľĸńĚ 
Invertebrate Zoology 

3&2-3-4' 
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0/212/ ĺ,Ľĺ,Ȯ341 
ZOOL 341 

ĽńĨĺĽĶňĶĺŇĪĵŅĪńŗĺœĮ 
General Animal Physiology 

4&3-3-6' 

227.0/  ĺ,Ľĺ,Ȯ490 
ZOOL 490 

ĽńĨĺĺŇĪĵŅĳŅėĽĬŅĴ 
Field Zoology 

2&0-6-0' 

0/227/ ĺ,Ľĺ,Ȯ491 
ZOOL 491 

ĽńĴĴĬŅĽńĨĺĺŇĪĵŅ 
Zoology Seminar 

1&1-0-2' 

0/2271 ĺ,Ľĺ,Ȯ493 
ZOOL 493 

ĮƤĠľŅıŇŏĻļĪŅĚĽńĨĺĺŇĪĵŅ 
Special Project in Zoology 

3&0-9-0' 

0/30.5 ĺ,ěĝ,Ȯ205 
MICB 205 

ěŋĸĝňĺĺŇĪĵŅ 
Microbiology 

3&3-0-6' 

0/30.6 ĺ,ěĝ,Ȯ206 
MICB 206 

ĮĢŇĭńĨŇĔŅĶěŋĸĝňĺĺŇĪĵŅ 
Microbiology Laboratory 

1&0-3-0' 

(2,2,2) ĺŇĝŅŏŀĔŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮ     17  ľĬƞĺĵĔŇĨ 
         Major Electives                                 A minimum of         17  Credits 
         (2,2,2,1)ȮŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĽńĨĺĺŇĪĵŅȮ&214ź'ȮĶŃħńĭȮ300 ŐĸŃȮ400ȮĨŅĴĶŅĵĔŅĶ

         ħƟŅĬĸƞŅĚȮ 
Choose any 300-400 level courses in the field from the  

         followings 

0/2312 ĺ,Ľĺ,Ȯ312 
ZOOL 312 

ĔňĢĺŇĪĵŅĪńŗĺœĮ 
General Entomology 

4&3-3-6' 

0/2313 ĺ,Ľĺ,Ȯ313 
ZOOL 313 

ĝňĺĺŇĪĵŅĕŀĚœĴŏĶňĵőĮħŅ 
Biology of Myriapoda  

3&2-3-4' 

0/2340 ĺ,Ľĺ,Ȯ340 
ZOOL 340 

ĽńĨĺƢĪħĸŀĚĪŅĚĝňĺĺŇĪĵŅ 
Laboratory Animals in Biology  

2&2-0-4' 

0/2352 ĺ,Ľĺ,Ȯ352 
ZOOL 352 

ĝňĺĺŇĪĵŅĔŅĶŏěĶŇĠĕŀĚĽńĨĺƢ 
Animal Developmental Biology 

4&3-3-6' 

0/216/Ȯ ĺ,Ľĺ, 381 
ZOOL 381 

ıķĨŇĔĶĶĴĺŇĪĵŅĪńŗĺœĮ 
General Ethology  
 

3&2-3-4' 
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0/2401 ĺ,Ľĺ, 401 
ZOOL 401 

ĴňĬĺŇĪĵŅ 
Ichthyology 

3&2-3-4' 

0/2403 ĺ,Ľĺ, 403 
ZOOLȮ403 

ĮƤĔļňĺŇĪĵŅ 
Ornithology  

3&2-3-4' 

0/2411 ĺ,Ľĺ, 411 
ZOOLȮ411 

ĮĶĽŇĨĺŇĪĵŅ 
Parasitology  

3&2-3-4' 

0/2412 ĺ,Ľĺ, 412 
ZOOLȮ412 

ĽńĚĕĺŇĪĵŅ 
Malacology  

3&2-3-4' 

014212 ĺ,Ľĺ, 414 
ZOOLȮ414 

ĽńĨĺƢŏĻĶļģĔŇěĪňŗœĴƞĴňĔĶŃħŌĔĽńĬľĸńĚ 
Economic Invertebrates 

2&2-0-4' 

014215 ĺ,Ľĺ, 415 
ZOOLȮ415 

ĮĢŇĭńĨŇĔŅĶĽńĨĺƢŏĻĶļģĔŇěĪňŗœĴƞĴňĔĶŃħŌĔĽńĬľĸńĚ 
Economic Invertebrates Laboratory 

1&0-3-0' 

0/220/Ȯ ĺ,Ľĺ, 421 
ZOOLȮ421 

ĺŇĪĵŅŏĬŊŘŀŏĵŊŗŀĕŀĚĽńĨĺƢ 
Animal Histology 

3&2-3-4' 

0/2200Ȯ ĺ,Ľĺ, 422 
ZOOLȮ422 

ĔŅĶŏıŅŃŏĸňŘĵĚŏĞĸĸƢĽńĨĺƢ 
Animal Cell Culture 

3&2-3-4' 

/20430 ĺ,Ľĺ, 430 
ZOOLȮ430 

ıńĬīŋĻŅĽĨĶƢĕŀĚĽńĨĺƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 
Animal Genetics and Application 

3&3-0-6' 

214431 
 
ĺ,Ľĺ, 431 
ZOOLȮ431 

ŏĪėőĬőĸĵňĝňĺĳŅıĕŀĚĽńĨĺƢ 
Animal Biotechnology 

3&2-3-4' 

0/222/ ĺ,Ľĺ, 441 
ZOOLȮ441 

ĽńĨĺĽĶňĶĺŇĪĵŅĕńŘĬĽŌĚ 
Advanced Animal Physiology 

3&2-3-4' 

0/2222 
 

ĺ,Ľĺ, 442 
ZOOLȮ422 

ĽńĨĺĽĶňĶĺŇĪĵŅĮĶŃĵŋĔĨƢ 
Applied Animal Physiology 

3&2-3-4' 

0/2223 ĺ,Ľĺ, 443 
ZOOLȮ443 

ĽĶňĶĺŇĪĵŅĕŀĚŐĴĸĚ 
Physiology of Insects 

3&2-3-4' 

0/2445 ĺ,Ľĺ, 445 
ZOOLȮ445 

ĳŌĴŇėŋƟĴĔńĬĺŇĪĵŅŏĮĶňĵĭŏĪňĵĭ 
Comparative Immunology 

3&2-3-4' 
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0/2462 ĺ,Ľĺ, 462 
ZOOLȮ462 

ŀĬŋĔĶĴĺŇīŅĬĕŀĚŐĴĸĚĨńĺŏĨŖĴĺńĵ 
Taxonomy of Mature Insects 

3&2-3-4' 

014272 
 
 

214495 

ĺ,Ľĺ, 494 
ZOOLȮ494 
 

ĺ.Ľĺ. 495 
ZOOLȮ495 

ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĽńĨĺĺŇĪĵŅ 
Selected Topics in Zoology 
 

ĔŅĶİƗĔĚŅĬĽńĨĺĺŇĪĵŅ 
Training in Zoology  

2&2-0-4' 
 
 

3(0-12-0) 

 

ľĶŊŀȮ(2.2.2.2) ŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅŒĬĕƟŀ 2,2,2,1 ŐĸŃŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĨƞŀœĮĬňŘœħƟœĴƞŏĔŇĬ
4ȮȮľĬƞĺĵĔŇĨ 

or               choose any course in 2,2,2,1 and choose any course from the 
followings withȮa maximum of 6 credits 

0.01./Ȯ ĺ,ĝĺ,Ȯ301 
BIOL 301 

ŏĪėĬŇėĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĝňĺĺŇĪĵŅ 
Instrument Techniques in Biology 

3&2-3-4' 

0.01.0Ȯ
Ȯ

0.01.1 

 
0.01.2 

 
0.0110 

 

ĺ,ĝĺ,Ȯ302 
BIOL 302 

ĺ,ĝĺ,303 
BIOLȮ303 

ĺ,ĝĺ,304 
BIOL 304 

ĺ,ĝĺ,332 
BIOL 332 

œĴőėĶŏĪėĬŇė 
Microtechnique  

ĮĶŃĺńĨŇĝňĺĺŇĪĵŅ 
History of Biology 

ĽŊŗŀĽĶƟŅĚĽĶĶėƢĽņľĶńĭĕƟŀĴŌĸĪŅĚĝňĺĺŇĪĵŅ 
Creative Media for Biology Information 

ıńĬīŋĻŅĽĨĶƢȮ2 
Genetics 2 

3&1-6-2' 
 

ȮȮȮȮȮȮȮȮȮȮȮ3&3-0-6' 

ȮȮȮȮȮȮȮȮȮȮȮ2(1-2-2) 

ȮȮȮȮȮȮȮȮȮȮȮ3(3-0-6) 
 

0.0111 
Ȯ

ĺ,ĝĺ,Ȯ333 
BIOL 333 

ŏĪėĬŇėıŊŘĬģŅĬĪŅĚıńĬīŋĻŅĽĨĶƢ 
Fundamental Techniques in Genetics 

1&0-3-0' 

0.0114 
 

202361ȮȮȮȮ 

ĺ,ĝĺ,Ȯ334 
BIOL 334 

ĺ,ĝĺ,361 
BIOL 361 
   

ıńĬīŋĻŅĽĨĶƢőĴŏĸĔŋĸŏĭŊŘŀĚĨƟĬ 
Fundamental Molecular Genetics 

ıķĔļŀĬŋĔĶĴĺŇīŅĬĪńŗĺœĮ 
General Plant Taxonomy 
 
 

3&3-0-6' 
 

ȮȮȮȮȮȮȮȮȮȮ4&3-3-6' 
 
 
 

javascript:__doPostBack('ctl00$ContentPlaceHolder1$gvCourseList$ctl39$lbnDetailEng','')
javascript:__doPostBack('ctl00$ContentPlaceHolder1$gvCourseList$ctl40$lbnDetailEng','')
javascript:__doPostBack('ctl00$ContentPlaceHolder1$gvCourseList$ctl04$lbnDetailEng','')
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202362Ȯ
Ȯ
Ȯ
0.02.3Ȯ
Ȯ
Ȯ

202421 
 

ĺ,ĝĺ,140 
 
 
ĺ,ĝĺ, 405 
BIOL 405 
 
ĺ,ĝĺ,421 

 

ıķĔļĻŅĽĨĶƢŏĻĶļģĔŇě 
Economic Botany 
 
ĺŇĺńĥĬŅĔŅĶ 
Evolution  
 
ĔŅĶĽŊŗŀĽńĠĠŅĦĕŀĚŏĞĸĸƢ 
Cell Signaling 

3(2-3-4) 
 
 

3&3-0-6' 
 
 

3&3-0-6' 
 

0.0210Ȯ
Ȯ

202433Ȯ
Ȯ

ĺ,ĝĺ, 432 
BIOL 432 

ĺ,ĝĺ,213 
BIOLȮ433 

ŏĪėőĬőĸĵňħňŏŀŖĬŏŀ 
DNA Technology 

ħňŏŀŖĬŏŀĭŅĶƢőėƟħħŇŘĚŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 
DNA Barcoding and Applications 

3&1-.-4' 
 

ȮȮȮȮȮȮȮȮȮȮȮ3&3-0-6' 
 

0.0212Ȯ
Ȯ
Ȯ

0.0216Ȯ

ĺ,ĝĺ, 434 
BIOL 434 
 

ĺ.ĝĺ. 438 
BIOL 438 

ĝňĺĽŅĶĽĬŏĪĻĻŅĽĨĶƢ 
Bioinformatics 
 

ĺŇĺńĥĬŅĔŅĶĕŀĚĴĬŋļĵƢ 
Human Evolution 

3&2-3-4' 
 
 

3&3-0-6' 

0.025.Ȯ
Ȯ

ĺ,ĝĺ, 470 
BIOL 470 

ĝňĺĳŌĴŇĻŅĽĨĶƢ 
Biogeography 

2&2-0-4' 

0.025/Ȯ ĺ,ĝĺ, 471 
BIOL 471 

ĽńĨĺĬŇŏĺĻĺŇĪĵŅ 
Animal Ecology  

3&2-3-4' 

0.0250Ȯ ĺ,ĝĺ,Ȯ472 
BIOL 472 

ĬŇŏĺĻĺŇĪĵŅĪŅĚĪŃŏĸ 
Marine Ecology 

3&2-3-4' 

0.0251Ȯ ĺ,ĝĺ, 473 
BIOL 473 

ĝňĺĺŇĪĵŅĴĸĳŅĺŃĪŅĚĬŘņ 
Water Pollution Biology  

3&2-3-4' 

202475 ĺ,ĝĺ, 475 
BIOL 475 

ıŇļĺŇĪĵŅĽŇŗĚŐĺħĸƟŀĴ 
Environmental Toxicology 

3&3-0-6' 

0.0254Ȯ
Ȯ
Ȯ

ĺ,ĝĺ, 476 
BIOL 476 
 

ĝňĺĺŇĪĵŅĔŅĶŀĬŋĶńĔļƢ 
Conservation Biology 
 

3&2-3-4' 
 

 

javascript:__doPostBack('ctl00$ContentPlaceHolder1$gvCourseList$ctl13$lbnDetailTha','')
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202477 
 

0.026/Ȯ
 

0.0262 
Ȯ

0/31.0 
 

0/31.1 

 
0/316/ 

 
 
 
0/32./ 
Ȯ

ĺ,ĝĺ,255 
BIOLȮ477 

ĺ,ĝĺ,26/ 
BIOLȮ481 

ĺ,ĝĺ,262 
BIOLȮ484 

ĺ,ěĝ,1.0 
MICBȮ302 

ĺ,ěĝ,1.1 
MICBȮ303 

ĺ,ěĝ,16/ 
 
MICBȮ381 
 
ĺ,ěĝ,2./ 
MICBȮ401ȮȮȮȮȮȮȮȮ 

ĬŇŏĺĻĺŇĪĵŅŏĕĨĶƟŀĬ 
Tropical Ecology 

ĬŇŏĺĻĺŇĪĵŅıķĨŇĔĶĶĴ 
Behavioral Ecology 

ĬŇŏĺĻĺŇĪĵŅĲƘƨĬĲŌ 
Restoration Ecology 

ŏėĶŊŗŀĚĴŊŀĪŅĚěŋĸĝňĺĺŇĪĵŅ 
Microbiological Instrumentation 

ĪĶńıĵĽŇĬĪŅĚĮƤĠĠŅŐĸŃĬĺńĨĔĶĶĴĪŅĚĝňĺĳŅı 
Intellectual Property and Biological InnovationsȮȮȮȮȮȮȮȮ 

ěŋĸŇĬĪĶňĵƢĮĶŃěņĩŇŗĬŐĸŃěŋĸŇĬĪĶňĵƢĔƞŀőĶė 
ŒĬĴĬŋļĵƢ 
Normal Flora and Pathogenic Microorganisms in 
Human 
ėĺŅĴĮĸŀħĳńĵĕŀĚŀŅľŅĶħƟŅĬěŋĸŇĬĪĶňĵƢ 
Microbial Food Safety 
 

3&2-3-4' 
 

ȮȮȮȮȮȮȮȮȮȮ1&0-1-2' 
 

ȮȮȮȮȮȮȮȮȮȮ1&0-1-2' 
 

ȮȮȮȮȮȮȮȮȮȮ/&.-1-.' 
 

ȮȮȮȮȮȮȮȮȮȮ/&/-.-0' 
 

ȮȮȮȮȮȮȮȮȮȮ1&0-1-2' 

 
 

ȮȮȮȮȮȮȮȮȮȮ1&0-1-2' 

(0,3)ȮĺŇĝŅőĪ &ĩƟŅĴň'     œĴƞĬƟŀĵĔĺƞŅ       15   ľĬƞĺĵĔŇĨ 
       Minor &if any'   A minimum of      15 Credits 

  0,1,/ȮĬńĔĻŉĔļŅĪňŗĮĶŃĽĚėƢěŃŏĶňĵĬĺŇĝŅőĪȮŀŅěŏĸŊŀĔŏĶňĵĬĺŇĝŅőĪŒĬĽŅĕŅŒħĔŖœħƟĪňŗŏĮƕħĽŀĬĨŅĴ
ĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚȮĺŇĝŅőĪĪňŗŏĮƕħĽŀĬĽņľĶńĭĬńĔĻŉĔļŅĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮœĴƞĬƟŀĵĔĺƞŅȮ15 
ľĬƞĺĵĔŇĨȮőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ  ȮȮȮȮȮȮȮȮ 

Student who wishes to have minor may take courses corresponding to any 
minor listed in Chiang Mai University announcement about minors being offered for CMU 
students for at least 15 credits with approval of an academic advisor, 
  2,3,2ȮĽņľĶńĭĬńĔĻŉĔļŅĪňŗœĴƞĮĶŃĽĚėƢěŃĴňĺŇĝŅőĪȮŒľƟŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ1..-2..ȮœĴƞ
ĬƟŀĵĔĺƞŅȮ/3ȮľĬƞĺĵĔŇĨȮőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮőħĵŏĸŊŀĔěŅĔĶŅĵĔŅĶĔĶŃĭĺĬĺŇĝŅĕƟŀȮ0,0,0Ȯ 

Student who does not wish to have minor may choose 300-400 level courses  
for at least 15 credits with approval of an academic advisorȮby choosing from any course in 
2,2,2  
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(3)ȮľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň    œĴƞĬƟŀĵĔĺƞŅ   6  ľĬƞĺĵĔŇĨ 
     Free electives8           A minimum of             6  Credits         

ľĴŅĵŏľĨŋȮėĺŅĴľĴŅĵĕŀĚŏĸĕĶľńĽĔĶŃĭĺĬĺŇĝŅ 
ĶľńĽĔĶŃĭĺĬĺŇĝŅĪňŗŒĝƟĔņľĬħŏĮƦĬĨńĺŏĸĕȮ6ȮľĸńĔȮħńĚĨƞŀœĮĬňŘ 
1. ŏĸĕȮ1ȮĨńĺŐĶĔ ŐĽħĚĩŉĚ ėĦŃȮŐĸŃĳŅėĺŇĝŅ-ĽŅĕŅĺŇĝŅȮĪňŗĔĶŃĭĺĬĺŇĝŅĬńŘĬĽńĚĔńħ 
2. ŏĸĕȮ1ȮĨńĺĪƟŅĵȮěņŐĬĔœħƟħńĚĬňŘ 

1) ŏĸĕĨńĺŐĶĔȮ&ľĸńĔĶƟŀĵ'ȮŐĽħĚĩŉĚȮĶŃħńĭĕŀĚĔĶŃĭĺĬĺŇĝŅ 
Ŵ/..-0..ŵ ŐĽħĚĩŉĚ ĔĶŃĭĺĬĺŇĝŅĶŃħńĭıŊŘĬģŅĬ 
Ŵ1..-2..ŵ ŐĽħĚĩŉĚ ĔĶŃĭĺĬĺŇĝŅĶŃħńĭĽŌĚ 

2) ŏĸĕĨńĺĔĸŅĚȮ&ľĸńĔĽŇĭ'ȮŐĽħĚĩŉĚȮľĴĺħľĴŌƞŒĬĽŅĕŅĺŇĝŅ 
3) ŏĸĕĨńĺĪƟŅĵȮ&ľĸńĔľĬƞĺĵ'ȮŐĽħĚĩŉĚȮŀĬŋĔĶĴŒĬľĴĺħľĴŌƞĕŀĚĽŅĕŅĺŇĝŅ 

1,/,2ȮŐĽħĚŐįĬĔŅĶĻŉĔļŅ  
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĝńŘĬĮƖĪňŗȮ1  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1  
 

ȮȮĶľńĽĺŇĝŅ ĝŊŗŀĺŇĝŅ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
001101 Ĵ,ŀ,Ȯ101 ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ1 
 ENGL 101 Fundamental English 1 

3&3-0-6' 

140104 Ķ,Ī,Ȯ/.2 ĔŅĶŏĮƦĬıĸŏĴŊŀĚ 
 PG 104 Citizenship 

3&3-0-6' 

202101 ĺ,ĝĺ,Ȯ101 ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ1 
 BIOL 101 Basic Biology 1 

3&3-0-6' 

202103 ĺ,ĝĺ,Ȯ103 ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ1 
 BIOL 103 Biology Laboratory 1 

1&0-3-0' 

203111 ĺ,ėĴ,Ȯ111 ŏėĴňȮ1 
 CHEM 111 Chemistry 1 

3&3-0-6' 

203115 ĺ,ėĴ,Ȯ115 ĮĢŇĭńĨŇĔŅĶŏėĴňȮ1 
 CHEM 115 Chemistry Laboratory 1 

1&0-3-0' 

206115 ĺ,ėĦ,115 ŐėĸėŌĸńĽĽņľĶńĭĺŇĪĵŅĻŅĽĨĶƢīĶĶĴĝŅĨŇȮ/ 
            MATH 115   Calculus for Natural Science 1 

3&2-2-5' 

ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴ 17 
 
 
 



 22 

ĝńŘĬĮƖĪňŗȮ/ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
001102  Ĵ,ŀ,Ȯ 102  ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ0 
ȮȮȮȮȮȮȮȮȮȮȮENGL 102  Fundamental English 2 

3&3-0-6'  

201111  ĺ,ĺĪ,Ȯ111  őĸĔŐľƞĚĺŇĪĵŅĻŅĽĨĶƢ                                                       
            SC    111  The World of Science 
202102  ĺ,ĝĺ,Ȯ102  ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ2 
            BIOL 102  Basic Biology 2 

3&3-0-6' 
 

3&3-0-6'  

202104  ĺ,ĝĺ,Ȯ104  ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ2 
ȮȮȮȮȮȮȮȮȮȮȮBIOL 104  Biology Laboratory 2 

1&0-3-0' 

0.2/..ȮȮĺ,ėı,Ȯ/..ȮȮŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĝňĺŇĨĽĴńĵŒľĴƞ 
ȮȮȮȮȮȮȮȮȮȮȮȮCS    100  Information Technology and Modern Life 

3&3-0-6' 

204102  ĺ.ėı. 102  ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŀńěĜĶŇĵŃ8ȮĔŅĶĽņĶĺěħƟŅĬŏĪėĬŇėȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 
                           Intelligent Data Analysis: Survey of Techniques   
                           and Applications   
207117  ĺ,ĲĽ,Ȯ117  ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢȮ1 
            PHYS 117  Physics Laboratory 1 
207187  ĺ,ĲĽ,Ȯ187  ĲƕĽŇĔĽƢȮ1  
            PHYS 187  Physics 1 

3(2-2-5) 
 
 
 

1&0-3-0' 
 

3&3-0-6' 

  
ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴ 20 
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ĝńŘĬĮƖĪňŗ 2 ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 
 

../201 Ĵ,ŀ,Ȯ0./ 
ENGL 201 

ĔŅĶŀƞŅĬŏĝŇĚĺŇŏėĶŅŃľƢŐĸŃĔŅĶŏĕňĵĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸ 
Critical Reading and Effective Writing 

3&3-0-6' 

0.//7.Ȯ
Ȯ
Ȯ
Ȯ
 

0.001/ 

ĺ,ĺĪ,Ȯ190 
  SC 190 

 
 
 

ĺ,ĝĺ,Ȯ01/ 
BIOL 01/ 

ĔŅĶėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮĔŅĶŐĔƟĮƤĠľŅȮŐĸŃĔŅĶĽŊŗŀĽŅĶ
ĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 
Critical Thinking, Problem Solving and Science 
Communication 
  

ıńĬīŋĻŅĽĨĶƢȮ/ 
Genetics 1 

1&1-.-4' 
 
 

 
 

4&3-3-6' 

0.10.4  ĺ,ėĴ,Ȯ0.4 
CHEM 0.4 

ŏėĴňŀŇĬĪĶňĵƢĽņľĶńĭĬńĔĻŉĔļŅĬŀĔĽŅĕŅĺŇĝŅŏėĴň 
Organic Chemistry for Non-Chemistry Students 

3&3-0-6' 

0.10.7 ĺ,ėĴ,Ȯ0.7 
CHEM 0.7 

ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢĽņľĶńĭĬńĔĻŉĔļŅĬŀĔĳŅėĺŇĝŅŏėĴň 
Organic Chemistry Laboratory for Non-Chemistry 
Students  

1&0-3-0' 

0/204/ ĺ,Ľĺ,Ȯ04/ 
ZOOL 04/ 

ėĺŅĴľĸŅĔľĸŅĵĕŀĚĽńĨĺƢ 
Animal Diversity 

3&2-3-4' 

 ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴ 17 
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ĝńŘĬĮƖĪňŗ 2 ĳŅėĔŅĶĻŉĔļŅĪňŗ  2  
 

001225 Ĵ,ŀ,Ȯ003 
ENGL 225 

ĳŅļŅŀńĚĔķļŒĬĭĶŇĭĪĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮ 
English in Science and Technology Context 

3&3-0-6' 

0/2101 ĺ,Ľĺ,Ȯ1./ 
ZOOL 1./ 

ĽńĨĺƢĴňĔĶŃħŌĔĽńĬľĸńĚ 
Vertebrate Zoology 

3&2-3-4' 

0/21/.Ȯ ĺ,Ľĺ,Ȯ1/. 
ZOOL 1/. 

ĽńĨĺƢœĴƞĴňĔĶŃħŌĔĽńĬľĸńĚ 
Invertebrate Zoology 

3&2-3-4' 

0/30.5 ĺ,ěĝ,Ȯ0.3 
MICB 205 

ěŋĸĝňĺĺŇĪĵŅ 
Microbiology 

3&3-0-6' 

0/30.6 ĺ,ěĝ,Ȯ0.4 
MICB 206  

ĮĢŇĭńĨŇĔŅĶěŋĸĝňĺĺŇĪĵŅ 
Microbiology Laboratory 
ĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ&ŏĸŊŀĔěŅĔȮ3ȮĔĸŋƞĴĺŇĝŅ' ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
General Education Electives 

1&0-3-0' 
 
3 

  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮěņĬĺĬľĬƞĺĵĔŇĨĶĺĴ 16 

ĝńŘĬĮƖĪňŗ 3 ĳŅėĔŅĶĻŉĔļŅĪňŗ 1 

0.0311 ĺ,ĝĺ,Ȯ1// 
BIOL 1// 

ĝňĺĺŇĪĵŅĶŃħńĭŏĞĸĸƢŐĸŃőĴŏĸĔŋĸ 
Cell and Molecular Biology 

4&3-3-6' 

0/212/Ȯ ĺ,Ľĺ,Ȯ12/ 
ZOOL 341 

ĽńĨĺĽĶňĶĺŇĪĵŅĪńŗĺœĮ 
General Animal Physiology 

4&3-3-6' 

  ĺŇĝŅŏŀĔŏĸŊŀĔľĶŊŀĺŇĝŅőĪ 
Major Elective Course or Minor 

5 

  ĺŇĝŅŏĸŊŀĔŏĽĶň 
Free Elective Course 

3 

 ĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ&ŏĸŊŀĔěŅĔȮ3ȮĔĸŋƞĴĺŇĝŅ' ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
General Education Electives 
 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮěņĬĺĬľĬƞĺĵĔŇĨĶĺĴ 

ȮȮȮȮȮȮȮȮȮ3 
 
 
ȮȮȮȮȮȮȮȮ19 
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ĝńŘĬĮƖĪňŗ 3  ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 

.310.0  ĺ,ĝĺ,Ȯ1.3 
BIOL 1.3 

ĝňĺĽĩŇĨŇ 
Biometry 

3&2-3-4' 

/1/3/0   ĺ,ĝĪ,Ȯ1/3 
BCT Ȯ1/3 

ĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ 
Introductory Biochemistry 

3&3-0-6' 

0//1/7  ĺ,ĝĪ,Ȯ1/7 
BCT Ȯ1/7 

ĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ 
Introductory Biochemistry Laboratory 

1&0-3-0' 

.015/0   ĺ,ĝĺ,Ȯ15/ 
BIOL 15/ 

ĬŇŏĺĻĺŇĪĵŅ 
Ecology  

4&3-3-6' 

  ĺŇĝŅŏŀĔŏĸŊŀĔ 
Major Elective Course  

3 

  ĺŇĝŅŏĸŊŀĔŏĽĶň 
Free Elective Course 

3 

 ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴ 17Ȯ 

 
ĝńŘĬĮƖĪňŗ 4 ĳŅėĔŅĶĻŉĔļŅĪňŗ 1  

 

  ĺŇĝŅŏŀĔŏĸŊŀĔ 
Major Elective Course  

6 

  ĺŇĝŅŏŀĔŏĸŊŀĔľĶŊŀĺŇĝŅőĪ 
Major Elective Course or Minor 

9 

0/227. ĺ,Ľĺ,Ȯ27. 
ZOOL 27. 

ĽńĨĺĺŇĪĵŅĳŅėĽĬŅĴ 
Field Zoology  

2&0-6-0' 

 ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴ 17 
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ĝńŘĬĮƖĪňŗ 4 ĳŅėĔŅĶĻŉĔļŅĪňŗ 2 
 

0/227/  ĺ,Ľĺ,Ȯ27/ 
ZOOL 27/ 

ĽńĴĴĬŅĽńĨĺĺŇĪĵŅ 
Zoology Seminar 

1&1-0-2' 

0/2271Ȯ ĺ,Ľĺ,Ȯ271 
ZOOL 271 

ĮƤĠľŅıŇŏĻļĪŅĚĽńĨĺĺŇĪĵŅ 
Special Project in Zoology 

3&0-9-0' 

  ĺŇĝŅŏŀĔŏĸŊŀĔ 
Major Elective Course  

3 

  ĺŇĝŅŏŀĔŏĸŊŀĔľĶŊŀĺŇĝŅőĪ 
Major Elective Course or Minor 

6 

  ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴ 13 

1,/,3ȮėņŀīŇĭŅĵĸńĔļĦŃĔĶŃĭĺĬĺŇĝŅȮ 
ĶŃĭŋœĺƟŒĬĳŅėįĬĺĔ 

 
3.0ȮĝŊŗŀȮĨņŐľĬƞĚŐĸŃėŋĦĺŋĥŇĕŀĚŀŅěŅĶĵƢȮ 

3.0.1 ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮ-ȮŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶȮ-ȮŀŅěŅĶĵƢĮĶŃěņ 

Īňŗ 
ĝŊŗŀ-ĬŅĴĽĔŋĸ 

 

ėŋĦĺŋĥŇ 
 

ĳŅĶŃĚŅĬĽŀĬ-ĽńĮħŅľƢ ěņĬĺĬ
įĸĚŅĬ
ĺŇĝŅĔŅĶĶĺĴȮ
&įĸĚŅĬŒĬ
ĶŃĵŃȮȮ3ȮĮƖ
ĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ 
ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 

/ įĻ,ħĶ,ĔĬĔıĶȮŐĽĬŏıĝĶ* Dr.rer.nat. (Zoologie), University of 
Innsbruck, Austria, 1999 
ĺĪ,Ĵ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2535 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ',ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2530 

22 20 22 20 43 (18) 

0 ŀ,ħĶ,ĦńģĺħňȮĬńĬĨĶńĨĬƢ* ĺĪ,ħ,Ȯ&ĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅı', ěŋĿŅĸĚĔĶĦƢ
ĴľŅĺŇĪĵŅĸńĵ, 0335 
ĺĪ,ĭ,Ȯ&ŏĪėőĬőĸĵňĝňĺĳŅı', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 
0330 
 

16 1.5 16 1.5 /5 (8) 

1 įĻ,ħĶ,ıńĝĠƢĺńĠĠƢȮŀŅěŇĦŅěŅĶĵƢ* ĺĪ,ħ,Ȯ&ĽĶňĶĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2556 
Ľı,ĭ,, ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2549 
 

22 1.5 22 1.5  14 (2) 
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Īňŗ 
ĝŊŗŀ-ĬŅĴĽĔŋĸ 

 

ėŋĦĺŋĥŇ 
 

ĳŅĶŃĚŅĬĽŀĬ-ĽńĮħŅľƢ ěņĬĺĬ
įĸĚŅĬ
ĺŇĝŅĔŅĶĶĺĴȮ
&įĸĚŅĬŒĬ
ĶŃĵŃȮȮ3ȮĮƖ
ĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ 
ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 

2 įĻ,ħĶ,ĴĬķħňȮĝńĵőıīŇś* Ph.D. (Marine Bioresource and 
Environmental Science), Hokkaido 
University,  Japan, 0./1 
ĺĪ,Ĵ,Ȯ&ĽńĨĺĺŇĪĵŅ',  ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, 
0325 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ', ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, 0320 

27 5 27 5 8 (2) 

3 įĻ,ħĶ,ĽŋĳŅıȮŐĽĬŏıĝĶ* ĺĪ,ħ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2547 
ĺĪ,Ĵ,Ȯ&ĔŅĵĺŇĳŅėĻŅĽĨĶƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 
2537 
ĺĪ,ĭ,Ȯ&ŏĪėĬŇėĔŅĶŐıĪĵƢ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 
2533 

28 15 28 15 32 (16) 

6 įĻ,ȮħĶ,ȮĝŇĨĝĸȮįĸŅĶńĔļƢ Ph,D,Ȯ&Environmental Toxicology', Imperial 
college, University, United Kingdom, 0... 
ĺĪ,Ĵ,Ȯ&ĝňĺĺŇĪĵŅ',  ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0316 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ, 0312 

11 11 11 11 28 (5) 

7 įĻ,ȮħĶ,ȮŏħĝŅȮĪŅĮƤĠĠŅ ĺĪ,ħ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0325 
ĺĪ,Ĵ,Ȯ&ĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴ',  
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0321 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 032/ 

30 15 30 15 11 (2) 

8 įĻ,ȮħĶ,ȮĬńĬĪŇĵŅȮŀńěěŇĴŅĶńĚļň ĺĪ,ħ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0326 
ĺĪ,Ĵ,Ȯ&ĝňĺĺŇĪĵŅĽĳŅĺŃŐĺħĸƟŀĴ',   
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ, 0313 
ĺĪ,ĭ,&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵĶŅĴėņŐľĚ, 0307 

10 20 10 20 9 (1) 

9 ŀ,ħĶ,ĮĶňĵŅıĶȮĭŋĨĶĭŋĠĝŌ ĺĪ,ħ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 034/ 
ĺĪ,ĭ,Ȯ&ěŋĸĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0330 

17 2 17 2 8 (3) 

10 ĶĻ,ħĶ,ĴĬıĶȮĴŅĬŃĭŋĠȮıŌĸŐĔƟĺ Ph,D,Ȯ&Developmental  Biology', Graduate  
School of Natural Science and Technology, 
Kanazawa University,  Japan,Ȯ0..7 
ĺĪ,Ĵ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0324 
ĺĪ,ĭ,&ĽńĨĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0320 

27 5 27 5 15 (4) 

11 ĶĻ,ȮħĶ,ĽŇĶŇĺħňȮĝĴŏħĝ Dr,agr,Ȯ&Molecular Genetics', Institute of 
Animal Breeding University of Bonn, 
Germany, 0..3 

17 16 17 16 58 (00) 
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Īňŗ 
ĝŊŗŀ-ĬŅĴĽĔŋĸ 

 

ėŋĦĺŋĥŇ 
 

ĳŅĶŃĚŅĬĽŀĬ-ĽńĮħŅľƢ ěņĬĺĬ
įĸĚŅĬ
ĺŇĝŅĔŅĶĶĺĴȮ
&įĸĚŅĬŒĬ
ĶŃĵŃȮȮ3ȮĮƖ
ĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ 
ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 

ĺĪ,Ĵ,Ȯ&ĽńĨĺĺŇĪĵŅ', ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, 2539 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2536 

12 įĻ,ħĶ,ȮĽĺńĽħŇśȮĽĬŇĪěńĬĪĶƢ Ph,D &Ecology', XishuangbannaTropical, 
Botanical Garden, Chinese Academy of 
Science, China, 0..7 
ĺĪ,Ĵ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0322 
ĺĪ,ĭ,Ȯ&ĝňĺĺŇĪĵŅ',ĴľŅĺŇĪĵŅĸńĵĬŏĶĻĺĶ,Ȯ2541 

25 11 25 11 7 (2) 

/3 ŀ,ħĶ,ĺĶŅĶńĨĬƢȮĭŋĠŏěĶŇĠ ĺĪ,ħ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 034. 
ĺĪ,Ĵ,Ȯ&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0332 
ĺĪ,ĭ,Ȯ&ĽńĨĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 033/ 

18 4 18 4 13 (1) 

 
ľĴŅĵŏľĨŋ * ľĴŅĵĩŉĚȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
 ĸņħńĭĪňŗȮ/Ȯ-Ȯ13ȮŏĮƦĬŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶ   
 

3.2.2ȮŀŅěŅĶĵƢıŇŏĻļȮ 
Īňŗ ĝŊŗŀ-ĬŅĴĽĔŋĸ 

 
ėŋĦĺŋĥŇ ĽńĚĔńħ 

 ŀ,ħĶ,ȮŏŀĔŀŅĪŇĨĵƢȮķĪīŇśŏħĝĵŇŗĚ ĺĪ,ħ,&ĝňĺĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ ĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ-ŐıĶƞȮ
ŏĜĸŇĴıĶŃŏĔňĵĶĨŇ 

 
4. ŀĚėƢĮĶŃĔŀĭŏĔňŗĵĺĔńĭĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ 

4.1 įĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ  
ŏıŊŗŀŒľƟĭńĦĤŇĨĴňĮĶŃĽĭĔŅĶĦƢĔŅĶĪņĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶȮľĸńĔĽŌĨĶěŉĚĔņľĬħŒľƟĴňĔĶŃĭĺĬĺŇĝŅ

ĽńĨĺĺŇĪĵŅĳŅėĽĬŅĴȮ&ĺ.Ľĺ. 490'ȮŏĮƦĬĺŇĝŅŏŀĔĭńĚėńĭȮŐĸŃĺŇĝŅĔŅĶİƗĔĚŅĬĽńĨĺĺŇĪĵŅȮ&ĺ.Ľĺ. 275'ȮŏĮƦĬĺŇĝŅŏŀĔ
ŏĸŊŀĔȮĞŉŗĚěŃŏĮƦĬĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴŒľƟĭńĦĤŇĨĴňĮĶŃĽĭĔŅĶĦƢŒĬĺŇĝŅĝňıĽńĨĺĺŇĪĵŅĔƞŀĬŏĕƟŅĽŌƞĔŅĶĪņĚŅĬěĶŇĚ 
Ȯ 
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ĪńŘĚĬňŘȮľĸńĔĽŌĨĶœħƟĔņľĬħĴŅĨĶģŅĬėĺŅĴėŅħľĺńĚŒĬįĸĔŅĶŏĶňĵĬĶŌƟĮĶŃĽĭĔŅĶĦƢĔŅĶİƗĔĚŅĬȮŐĸŃĔŅĶŀŀĔ
ĳŅėĽĬŅĴĕŀĚĬńĔĻŉĔļŅȮħńĚĬňŘ 
ĔĶŃĭĺĬĺŇĝŅĽńĨĺĺŇĪĵŅĳŅėĽĬŅĴȮ(ĺ,Ľĺ,27.) 
ĬńĔĻŉĔļŅĽŅĴŅĶĩ 
1. ŀīŇĭŅĵėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚŀĚėƢĮĶŃĔŀĭĪŅĚĽŇŗĚŐĺħĸƟŀĴŐĸŃĽŇŗĚĴňĝňĺŇĨŒĬĶŃĭĭĬŇŏĺĻĭĔŐĸŃĪŃŏĸ 
2. ĴňĪńĔļŃŒĬĔŅĶŀŀĔŐĭĭĔŅĶŏĔŖĭĨńĺŀĵƞŅĚŒĬĳŅėĽĬŅĴ 
3. ĭŌĶĦŅĔŅĶŀĚėƢėĺŅĴĶŌƟĪŅĚĬŇŏĺĻĺŇĪĵŅĔńĭĔĶĦňĻŉĔļŅĨƞŅĚȮŕ 
ĔĶŃĭĺĬĺŇĝŅĔŅĶİƗĔĚŅĬĽńĨĺĺŇĪĵŅȮ(ĺ,Ľĺ,273) 
ĬńĔĻŉĔļŅĽŅĴŅĶĩ 
1.ȮŏĮƕħőĸĔĪńĻĬƢŒĬĔŅĶĪņĚŅĬŒĬĽŅĕŅĺŇĝŅĝňıĕŀĚĨĬŏŀĚȮĳŅĵŒĨƟĽĩŅĬĔŅĶĦƢĮƤěěŋĭńĬ 
2.ȮĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪŅĚĽńĨĺĺŇĪĵŅŒĬĔŅĶĮĢŇĭńĨŇĚŅĬ 
3. ĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢěŅĔĔŅĶĮĢŇĭńĨŇĚŅĬŒĬĺŇĝŅĝňıĽńĨĺĺŇĪĵŅȮľĶŊŀĽŅĕŅĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚ 

4.2 ĝƞĺĚŏĺĸŅȮ 
ȮȮȮȮȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮĝńŘĬĮƖĪňŗȮ2 

2,1ȮĔŅĶěńħŏĺĸŅŐĸŃĨŅĶŅĚĽŀĬȮ 
ěńħŏĨŖĴŏĺĸŅŒĬȮ/ȮĳŅėĔŅĶĻŉĔļŅ 

3,ȮĕƟŀĔņľĬħŏĔňŗĵĺĔńĭĔŅĶĪņőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵ 
5.1 ėņŀīŇĭŅĵőħĵĵƞŀ 
ĬńĔĻŉĔļŅĨƟŀĚĪņőėĶĚĚŅĬĺŇěńĵįƞŅĬĔŅĶĸĚĪŃŏĭňĵĬĔĶŃĭĺĬĺŇĝŅĮƤĠľŅıŇŏĻļĪŅĚĽńĨĺĺŇĪĵŅȮ&ĺ,Ľĺ,Ȯ271'ȮĞŉŗĚ

ěńħŀĵŌƞŒĬĔĸŋƞĴĺŇĝŅŏŀĔĭńĚėńĭȮȮŏĮƦĬőėĶĚĚŅĬĺŇěńĵħƟŅĬĽńĨĺĺŇĪĵŅĪňŗĴňĮĶŇĴŅĦĚŅĬŏľĴŅŃĽĴĔńĭěņĬĺĬľĬƞĺĵĔŇĨȮėŊŀȮ
1ȮľĬƞĺĵĔŇĨȮĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔĪņĺŇěńĵŒĬľńĺĕƟŀĪňŗĨĬŏŀĚĽĬŒěŐĸŃĴňėĺŅĴĩĬńħȮőħĵĔŅĶĪņĺŇěńĵěŃŀĵŌƞĳŅĵŒĨƟ
ĔŅĶħŌŐĸĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĮƤĠľŅıŇŏĻļȮĴňĔŅĶŏĕňĵĬĶŅĵĚŅĬȮŐĸŃĔŅĶĽŀĭĮŅĔŏĮĸƞŅȮ 
3,0ȮįĸĔŅĶŏĶňĵĬĶŌƟ 
ĬńĔĻŉĔļŅĽŅĴŅĶĩ 

    1.ȮĪņĺŇěńĵħƟŅĬĽńĨĺĺŇĪĵŅŏĭŊŘŀĚĨƟĬ 
2. ĺŇŏėĶŅŃľƢĕƟŀĴŌĸěŅĔĔŅĶĺŇěńĵŐĸŃŏĕňĵĬĶŅĵĚŅĬĔŅĶĺŇěńĵ 

3,1ȮĝƞĺĚŏĺĸŅ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 ĕŀĚĝńŘĬĮƖĪňŗȮ4 

 
5.4 ěņĬĺĬľĬƞĺĵĔŇĨ 
Ȯ  3 ľĬƞĺĵĔŇĨ 
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3,3ȮĔŅĶŏĨĶňĵĴĔŅĶ 
 ĮĶŃĔŅĻľńĺĕƟŀőėĶĚĚŅĬĺŇěńĵŒľƟĬńĔĻŉĔļŅœħƟĪĶŅĭĸƞĺĚľĬƟŅȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅœħƟĨŇħĨƞŀĕŀĶńĭėņĮĶŉĔļŅěŅĔ

ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭŐĨƞŐĸŃőėĶĚĚŅĬőħĵĨĶĚȮĬŀĔěŅĔĬňŘĬńĔĻŉĔļŅĵńĚĽŅĴŅĶĩĬņŏĽĬŀľńĺĕƟŀőėĶĚĚŅĬĺŇěńĵĪňŗėŇħ
ĕŉŘĬŏŀĚĬŀĔŏľĬŊŀěŅĔľńĺĕƟŀőėĶĚĚŅĬĺŇěńĵĪňŗĮĶŃĔŅĻœħƟŏĝƞĬĔńĬ 

 

3,4ȮĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬįĸ 
ŀŅěŅĶĵƢĪňŗĮĶŉĔļŅőėĶĚĚŅĬĺŇěńĵŏĮƦĬįŌƟĨŇħĨŅĴĔņĔńĭĔŅĶĪņĚŅĬŒľƟŏĮƦĬœĮĨŅĴŐįĬĪňŗĺŅĚœĺƟȮĨńŘĚŐĨƞĔŅĶĽŊĭėƟĬ
ŏŀĔĽŅĶȮĔŅĶŏĕňĵĬĕƟŀŏĽĬŀőėĶĚĚŅĬȮĔŅĶĸĚĴŊŀĮĢŇĭńĨŇĔŅĶĺŇěńĵȮĔŅĶŏĕňĵĬĶŅĵĚŅĬĔŅĶĺŇěńĵȮĨĸŀħěĬĔŅĶĬņŏĽĬŀ
ĚŅĬĺŇěńĵŏıŊŗŀĽŀĭĮŅĔŏĮĸƞŅȮĞŉŗĚĮĶŃĔŀĭħƟĺĵėĦŃĔĶĶĴĔŅĶĽŀĭěņĬĺĬœĴƞĨŗņĔĺƞŅȮ1ȮėĬȮȮıŇěŅĶĦŅĸņħńĭĕńŘĬŏĮƦĬȮ
S ľĶŊŀȮUȮȮȮȮȮȮ 
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ľĴĺħĪňŗȮ4. įĸĔŅĶŏĶňĵĬĶŌƟŐĸŃĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 
 
1. ĔŅĶıńĥĬŅėŋĦĸńĔļĦŃıŇŏĻļĕŀĚĬńĔĻŉĔļŅ  

ėŋĦĸńĔļĦŃıŇŏĻļ ĔĸĵŋĪīƢĔŅĶĽŀĬľĶŊŀĔŇěĔĶĶĴĬńĔĻŉĔļŅ 
1. ĴňėĺŅĴĶŌƟŀĵƞŅĚĸŉĔŒĬĻŅĽĨĶƢĪŅĚĽńĨĺƢĪńŘĚėĺŅĴĶŌƟĕńŘĬ
ıŊŘĬģŅĬŐĸŃĮĶŃĵŋĔĨƢȮŐĸŃĽŅĴŅĶĩĭŌĶĦŅĔŅĶȮȮėĺŅĴĶŌƟ
ħƟŅĬĽńĨĺĺŇĪĵŅŏĕƟŅĔńĭĻŅĽĨĶƢĪŋĔŐĕĬĚ 

/,ȮĴňĔŅĶŏĶňĵĬĶŌƟĪńŘĚĳŅėĪķļġňŐĸŃĳŅėĮĢŇĭńĨŇĕŀĚ
ĔĶŃĭĺĬĺŇĝŅŏŀĔĭńĚėńĭȮőħĵĬńĔĻŉĔļŅěŃœħƟİƗĔİĬĪńĔļŃ
ĪŅĚĽńĨĺĺŇĪĵŅĨƞŅĚȮŕȮ 
0,ȮĴňĔŅĶĽńĴĴĬŅŐĸĔŏĮĸňŗĵĬėĺŅĴĶŌƟȮŐĸŃİƗĔİĬĔŅĶ
ĬņŏĽĬŀįƞŅĬĔĶŃĭĺĬĺŇĝŅĨƞŅĚȮŕ 
1,ȮİƗĔŒľƟėŇħŐĸŃĪņĺŇěńĵŏĮƦĬħƟĺĵĨĬŏŀĚĨńŘĚŐĨƞĨƟĬěĬěĭ
ĔĶŃĭĺĬĔŅĶȮŐĸŃĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟěŅĔ
ĔĶŃĭĺĬĺŇĝŅĨƞŅĚȮŕȮĴŅŒĝƟœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

0,ȮĽŅĴŅĶĩĮĢŇĭńĨŇĨƞŀĽńĨĺƢŀĵƞŅĚĴňėŋĦīĶĶĴőħĵĵŉħľĸńĔȮ
ŴěĶĶĵŅĭĶĶĦĔŅĶħņŏĬŇĬĔŅĶĨƞŀĽńĨĺƢŏıŊŗŀĚŅĬĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢŵ ŐĸŃĴňěŇĨĽņĬŉĔŒĬėŋĦėƞŅĕŀĚĪĶńıĵŅĔĶ
ĽńĨĺƢȮ 
 

/,ȮĴňĔŅĶěńħĔŇěĔĶĶĴĪņĭŋĠĽńĨĺƢĪħĸŀĚȮŏıŊŗŀŏĮƦĬĔŅĶĮĸŌĔ
ěŇĨĽņĬŉĔŒĬėŋĦėƞŅĕŀĚĪĶńıĵŅĔĶĽńĨĺƢȮ 
0,ȮĴňĔŅĶĽŀħŐĪĶĔėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŏĔňŗĵĺĔńĭ
ĽńĨĺƢĪħĸŀĚŒĬĶŅĵĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚ 
1,ȮĴňĔŅĶŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĽńĨĺƢĪħĸŀĚĪŅĚĝňĺĺŇĪĵŅȮ
ŏıŊŗŀŒľƟŏľŖĬėĺŅĴĽņėńĠĕŀĚěĶĶĵŅĭĶĶĦĽńĨĺƢĪħĸŀĚȮ 

 
2. ĔŅĶıńĥĬŅįĸĔŅĶŏĶňĵĬĶŌƟŒĬŐĨƞĸŃħƟŅĬȮ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬ 
PLO 1 ĭńĦĤŇĨŐĽħĚŀŀĔĩŉĚ
ěĶĶĵŅĭĶĶĦĔŅĶŒĝƟĽńĨĺƢȮŐĸŃĴň
ěĶŇĵīĶĶĴŒĬĔŅĶĮĶŃĔŀĭĺŇĝŅĝňı 
/,/ȮĭńĦĤŇĨĽŅĴŅĶĩŏĸňŘĵĚŐĸŃŒĝƟ
ĽńĨĺƢĪħĸŀĚœħƟŀĵƞŅĚĩŌĔĨƟŀĚĨŅĴ
ĴŅĨĶģŅĬěĶĶĵŅĭĶĶĦĔŅĶŒĝƟĽńĨĺƢ
ĕŀĚĮĶŃŏĪĻ 
/,0ȮĭńĦĤŇĨĴňėĺŅĴĞŊŗŀĽńĨĵƢȮĴňĺŇĬńĵ
ŐĸŃėĺŅĴĶńĭįŇħĝŀĭŒĬĔŅĶĪņĚŅĬĪňŗ
œħƟĶńĭĴŀĭľĴŅĵŒľƟĽņŏĶŖěĨŅĴŏĺĸŅĪňŗ
ĔņľĬħ 

1. ĽŀĬŐĭĭĭĶĶĵŅĵȮ 
0,ȮőėĶĚĔŅĶĺŇěńĵ-ĚŅĬĺŇěńĵ 

1.ȮĬńĔĻŉĔļŅĴňėĺŅĴĨĶĚĨƞŀŏĺĸŅŒĬĔŅĶ
ŏĕƟŅĝńŘĬŏĶňĵĬȮĽƞĚĚŅĬȮŐĸŃŏĕƟŅĶƞĺĴ
ĔŇěĔĶĶĴĨƞŅĚŕȮ 
2.ȮĮĶŃŏĴŇĬěŅĔėĺŅĴĶńĭįŇħĝŀĭŒĬ
ľĬƟŅĪňŗĪňŗœħƟĶńĭĴŀĭľĴŅĵ 
1,ȮĔŅĶĮĢŇĭńĨŇĚŅĬĔńĭĽńĨĺƢĪħĸŀĚȮŐĸŃ
ħņŏĬŇĬĚŅĬĺŇěńĵőħĵĵŉħľĸńĔĕŀĚ
ěĶĶĵŅĭĶĶĦĽńĨĺƢȮěĶĶĵŅĭĶĶĦ
ĺŇĝŅĝňı 

PLO 2 ĭńĦĤŇĨĽŅĴŅĶĩŐĔƟĮƤĠľŅœħƟ
ŀĵƞŅĚĴňĶŃĭĭőħĵĭŌĶĦŅĔŅĶėĺŅĴĶŌƟ
ĪŅĚĽńĨĺĺŇĪĵŅĔńĭĻŅĽĨĶƢŀŊŗĬȮŕȮœħƟ
ŀĵƞŅĚŏľĴŅŃĽĴ 

1. ĽŀĬŐĭĭĭĶĶĵŅĵŐĸŃĮĢŇĭńĨŇĔŅĶ 
2. ĽŀĬőħĵŒĝƟĮƤĠľŅŏĮƦĬģŅĬ 
1,ȮĔŅĶİƗĔĚŅĬ-ĔŅĶŀŀĔĳŅėĽĬŅĴ 

/,ȮĔŅĶĽŀĭŐĭĭĕƟŀŏĕňĵĬŐĸŃ
ĮĢŇĭńĨŇĔŅĶ 
0,ȮĔŅĶĽŀĭőħĵĽĴĴĨŇőěĪĵƢĮƤĠľŅŐĸƟĺ
ĺńħėĺŅĴĽŅĴŅĶĩŒĬĔŅĶėŇħŐĔƟœĕ
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0,/ȮĭńĦĤŇĨĴňėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢȮėĦŇĨĻŅĽĨĶƢȮĽĩŇĨŇȮŐĸŃ
ėŀĴıŇĺŏĨŀĶƢȮŏıňĵĚıŀĨƞŀĔŅĶŏĶňĵĬ
ŒĬĺŇĝŅĕńŘĬĽŌĚ 
0,0ȮĭńĦĤŇĨĽŅĴŅĶĩŀīŇĭŅĵėĺŅĴ
ľĸŅĔľĸŅĵȮĺŇĺńĥĬŅĔŅĶȮĽńĦģŅĬ
ĺŇĪĵŅȮĔŅĵĺŇĳŅėĽĶňĶĺŇĪĵŅĕŀĚĽńĨĺƢȮ
ŐĸŃŏĪėőĬőĸĵňĝňĺĳŅıĪŅĚĽńĨĺƢ 
0,1ȮĭńĦĤŇĨĽŅĴŅĶĩĬņėĺŅĴĶŌƟŐĸŃ
ŏĪėőĬőĸĵňħƟŅĬĽńĨĺĺŇĪĵŅȮĴŅŒĝƟŒĬ
ĔŅĶŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĽńĨĺ
ĺŇĪĵŅœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

ĮƤĠľŅĨŅĴĸņħńĭĕńŘĬĨŀĬ 
1,ȮĔŅĶĮĢŇĭńĨŇĚŅĬŐĸŃĔŅĶĽŀĭ 

PLO 3 ĭńĦĤŇĨŏĮƦĬįŌƟĪňŗŐĽĺĚľŅ
ėĺŅĴĶŌƟĨĸŀħĝňĺŇĨȮĽŅĴŅĶĩľŅėĺŅĴĶŌƟ
ŒľĴƞőħĵŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴŒĬ
ĔŅĶĽŊĭėƟĬȮŏıŊŗŀıńĥĬŅėĺŅĴĶŌƟ
ĪŅĚħƟŅĬĽńĨĺĺŇĪĵŅȮĺŇŏėĶŅŃľƢŐĸŃ
ĽĶŋĮĕƟŀĴŌĸŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦŐĸŃ
ŏĮƦĬĶŃĭĭŏıŊŗŀŒĝƟŒĬĔŅĶŐĔƟœĕĮƤĠľŅ
ŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

/,ȮĽŀĬŐĭĭĭĶĶĵŅĵŐĸŃĮĢŇĭńĨŇĔŅĶ 
0,ȮěńħŀĭĶĴŒĬľńĺĕƟŀĪňŗĝƞĺĵŏıŇŗĴ
ĪńĔļŃŐĸŃıńĥĬŅĻńĔĵĳŅıĕŀĚ
ĬńĔĻŉĔļŅ 
1,ȮŀĳŇĮĶŅĵĶƞĺĴĔńĬĩŉĚĮĶŃŏħŖĬ
ŏĬŊŘŀľŅĪňŗŏĶňĵĬĪňŗĽŀħėĸƟŀĚĔńĭ
ŏľĨŋĔŅĶĦƢĪňŗĔņĸńĚœħƟĶńĭėĺŅĴĽĬŒěŒĬ
ĮƤěěŋĭńĬ 
 

/,ȮĮĶŃŏĴŇĬěŅĔĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵ 
0,ȮĔŅĶĽŀĭŐĭĭĕƟŀŏĕňĵĬ 

PLO 4 ĭńĦĤŇĨĽŅĴŅĶĩĪņĚŅĬ
ĶƞĺĴĔńĭįŌƟŀŊŗĬĨŅĴĭĪĭŅĪŐĸŃľĬƟŅĪňŗ
ŀĵƞŅĚŏľĴŅŃĽĴȮĵŀĴĶńĭŒĬėĺŅĴȮȮȮȮ
ŐĨĔĨƞŅĚĶŃľĺƞŅĚĭŋėėĸ 

/,ȮĽŀĬŐĭĭĭĶĶĵŅĵŐĸŃĮĢŇĭńĨŇĔŅĶ 
0,ȮĴŀĭľĴŅĵĚŅĬĔĸŋƞĴ 

1. ĮĶŃŏĴŇĬěŅĔıķĨŇĔĶĶĴŐĸŃĔŅĶ
ŐĽħĚŀŀĔĕŀĚĬńĔĻŉĔļŅŒĬĔŇěĔĶĶĴ
ĨƞŅĚȮŕȮĪňŗĪņĶƞĺĴĔńĬȮľĶŊŀĔŅĶĪņĚŅĬ
ŏĮƦĬĔĸŋƞĴ 

PLO 5 ĭńĦĤŇĨĽŅĴŅĶĩĽŊŗŀĽŅĶőħĵ
ŒĝƟĳŅļŅœĪĵŐĸŃĳŅļŅĨƞŅĚĮĶŃŏĪĻ
œħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĪńŘĚŒĬĶŌĮŐĭĭ
ĪňŗŏĮƦĬĪŅĚĔŅĶŐĸŃœĴƞŏĮƦĬĪŅĚĔŅĶȮ
ĽņľĶńĭĔŅĶŐĸĔŏĮĸňŗĵĬȮĺŇıŅĔļƢȮŐĸŃ
ĺŇěŅĶĦƢĕƟŀĴŌĸȮĶĺĴĪńŘĚŐĽħĚėĺŅĴ
ėŇħŏľŖĬŐĸŃĬņŏĽĬŀįĸĚŅĬĨƞŀ
ĽŅīŅĶĦĝĬ 
 
 
 

/,ȮěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĺŇĝŅĽńĴĴĬŅ
ħƟĺĵĳŅļŅŀńĚĔķļȮŐĸŃŒľƟĬņŏĽĬŀ
įĸĚŅĬĺŇěńĵŏıŊŗŀİƗĔĪńĔļŃŒĬĔŅĶ
ĽŊŗŀĽŅĶœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮ
ĶĺĴĪńŘĚĔŅĶŏĸŊŀĔĶŌĮŐĭĭĔŅĶĽŊŗŀĽŅĶ
œħƟŀĵƞŅĚŏľĴŅŃĽĴ 
 

/,ȮĮĶŃŏĴŇĬěŅĔĔŅĶĬņŏĽĬŀ 
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PLO 6 ĭńĦĤŇĨĽŅĴŅĶĩĽŊĭėƟĬȮ
ŏĸŊŀĔŒĝƟŐľĸƞĚĕƟŀĴŌĸŐĸŃŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻȮŏėĶŊŗŀĚĴŊŀĪŅĚĽĩŇĨŇŐĸŃȮ
őĮĶŐĔĶĴĺŇŏėĶŅŃľƢŏıŊŗŀĚŅĬĺŇěńĵĪŅĚ
ĽńĨĺƢœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

/,ȮĽŀĬŐĭĭĭĶĶĵŅĵ 
0,ȮěńħĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟŒĬĶŅĵĺŇĝŅȮ
őħĵĽƞĚŏĽĶŇĴĔŅĶĬņŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻŏĕƟŅĴŅŒĝƟĮĶŃĔŀĭŒĬ
ĶŅĵĺŇĝŅȮŏĝƞĬȮĔŅĶĽŊĭėƟĬĕƟŀĴŌĸȮĔŅĶ
ŒĝƟĞŀĲŐĺĶƢĪŅĚĽĩŇĨŇŒĬĔŅĶĺŇŏėĶŅŃľƢ
ĕƟŀĴŌĸěŅĔĺŇĝŅĮĢŇĭńĨŇĔŅĶȮŏĶňĵĬĶŌƟ
ŏĪėĬŇėĔŅĶĮĶŃĵŋĔĨƢŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻŒĬľĸŅĔľĸŅĵ
ĽĩŅĬĔŅĶĦƢ 

/,ȮĮĶŃŏĴŇĬěŅĔĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵ 
 

 
3. ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĔĶŃĭĺĬĺŇĝŅȮ

(Curriculum Mapping) 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮĴňėĺŅĴľĴŅĵħńĚĬňŘ  
ėŋĦĸńĔļĦŃĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢȮĮĶŃĔŀĭħƟĺĵ 
GELO1 ŏĮƦĬĭŋėėĸįŌƟŏĶňĵĬĶŌƟ 

1.1 ĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅȮŐĸŃŏĸŊŀĔŒĝƟŏėĶŊŗŀĚĴŊŀŏĪėőĬőĸĵňħŇěŇĪńĸĴŅŒĝƟŒľƟŏĔŇħĮĶŃőĵĝĬƢĨƞŀĔŅĶ
ĪņĚŅĬŀĵƞŅĚĮĸŀħĳńĵ 

1.2 ĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚĨĶĚĮĶŃŏħŖĬ 
1.3 ĽŅĴŅĶĩŏĸŊŀĔŒĝƟĕƟŀĴŌĸĨƞŅĚŕȮŒĬĔŅĶħŌŐĸĨĬŏŀĚŐĸŃįŌƟŀŊŗĬŀĵƞŅĚŏľĴŅŃĽĴȮŀŅĪŇȮħƟŅĬĽŋĕĳŅıĔŅĵȮ
ŒěȮĔŅĶŏĚŇĬ 

1.4  ĽŅĴŅĶĩĭĶŇľŅĶěńħĔŅĶĨĬŏŀĚŐĸŃĭŋėėĸŀŊŗĬĪňŗŏĔňŗĵĺĕƟŀĚȮĶĺĴĩŉĚĽŅĴŅĶĩŐĔƟĮƤĠľŅŏıŊŗŀŒľƟœħƟįĸ
ĸńıīƢĨŅĴĪňŗėŅħľĺńĚ 

GELO2 ŏĮƦĬįŌƟĶƞĺĴĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ 
2.1 ŐĽħĚŀŀĔĞŉŗĚĪńĔļŃĔŅĶėŇħĪňŗĴňĮĶŃĽŇĪīŇįĸȮŏıŊŗŀĔŅĶĮĶńĭĮĶŋĚȮŐĔƟœĕȮľĶŊŀĽĶƟŅĚĽĶĶėƢĽŇŗĚŒľĴƞ 
2.2 ĮĶńĭĨńĺŐĸŃŐĔƟœĕĮƤĠľŅŏĜıŅŃľĬƟŅœħƟ 

GELO3 ŏĮƦĬıĸŏĴŊŀĚĕŀĚĮĶŃŏĪĻȮŐĸŃőĸĔȮĪňŗĴňėĺŅĴĶńĭįŇħĝŀĭŐĸŃŏĕƟĴŐĕŖĚ 
3.1 ĮĢŇĭńĨŇĨŅĴľĬƟŅĪňŗĕŀĚĨĬŏŀĚȮŏėŅĶıĽŇĪīŇĴĬŋļĵĝĬȮĔĸƟŅĨƞŀĨƟŅĬŒĬĔŅĶĔĶŃĪņĪňŗœĴƞĩŌĔĨƟŀĚȮŏĽĬŀ
ŐĬĺĪŅĚĔŅĶĽĶƟŅĚėĺŅĴŏĮƦĬīĶĶĴŒľƟĔńĭĽńĚėĴ 

3.2 ŐĽħĚŀŀĔĞŉŗĚėĺŅĴŏĮƦĬįŌƟŒľƟőħĵœĴƞėņĬŉĚĩŉĚĽŇŗĚĨŀĭŐĪĬȮĴňěŇĨŏĽňĵĽĸŃ 
3.3 ĽŅĴŅĶĩĪņĚŅĬŏĮƦĬĪňĴœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
3.4 ĵŀĴĶńĭėĺŅĴľĸŅĔľĸŅĵĪŅĚĺńĥĬīĶĶĴȮĴňĽŋĬĪĶňĵŃĪŅĚĻŇĸĮŃ 
3.5 ĴňĽƞĺĬĶƞĺĴŒĬĔŅĶħŌŐĸĽŇŗĚŐĺħĸƟŀĴ 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶĴňėĺŅĴľĴŅĵħńĚĬňŘ 
ėŋĦĸńĔļĦŃĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢȮĮĶŃĔŀĭħƟĺĵ 
PLO/ȮĭńĦĤŇĨŐĽħĚŀŀĔĩŉĚěĶĶĵŅĭĶĶĦĔŅĶŒĝƟĽńĨĺƢȮŐĸŃĴňěĶŇĵīĶĶĴŒĬĔŅĶĮĶŃĔŀĭĺŇĝŅĝňı 

1.1 ĭńĦĤŇĨĽŅĴŅĶĩŏĸňŘĵĚŐĸŃŒĝƟĽńĨĺƢĪħĸŀĚœħƟŀĵƞŅĚĩŌĔĨƟŀĚĨŅĴĴŅĨĶģŅĬěĶĶĵŅĭĶĶĦĔŅĶŒĝƟĽńĨĺƢ
ĕŀĚĮĶŃŏĪĻ 

1.2 ĭńĦĤŇĨĴňėĺŅĴĞŊŗŀĽńĨĵƢȮĴňĺŇĬńĵŐĸŃėĺŅĴĶńĭįŇħĝŀĭŒĬĔŅĶĪņĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵŒľƟĽņŏĶŖěĨŅĴ
ŏĺĸŅĪňŗĔņľĬħ 

PLO2ȮĭńĦĤŇĨĽŅĴŅĶĩŐĔƟĮƤĠľŅœħƟŀĵƞŅĚĴňĶŃĭĭőħĵĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪŅĚĽńĨĺĺŇĪĵŅĔńĭĻŅĽĨĶƢŀŊŗĬȮŕȮ
 ȮȮȮȮœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

2.1 ĭńĦĤŇĨĴňėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮėĦŇĨĻŅĽĨĶƢȮĽĩŇĨŇȮŐĸŃėŀĴıŇĺŏĨŀĶƢȮŏıňĵĚıŀĨƞŀĔŅĶ
ŏĶňĵĬŒĬĺŇĝŅĕńŘĬĽŌĚ 

2.2 ĭńĦĤŇĨĽŅĴŅĶĩŀīŇĭŅĵėĺŅĴľĸŅĔľĸŅĵȮĺŇĺńĥĬŅĔŅĶȮĽńĦģŅĬĺŇĪĵŅȮĔŅĵĺŇĳŅėĽĶňĶĺŇĪĵŅĕŀĚ
ĽńĨĺƢȮŐĸŃŏĪėőĬőĸĵňĝňĺĳŅıĪŅĚĽńĨĺƢ 

2.1 ĭńĦĤŇĨĽŅĴŅĶĩĬņėĺŅĴĶŌƟŐĸŃŏĪėőĬőĸĵňħƟŅĬĽńĨĺĺŇĪĵŅȮĴŅŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĽńĨĺ
ĺŇĪĵŅœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

PLO1 ĭńĦĤŇĨŏĮƦĬįŌƟĪňŗŐĽĺĚľŅėĺŅĴĶŌƟĨĸŀħĝňĺŇĨȮĽŅĴŅĶĩľŅėĺŅĴĶŌƟŒľĴƞőħĵŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴŒĬ 
 ȮȮȮȮĔŅĶĽŊĭėƟĬȮŏıŊŗŀıńĥĬŅėĺŅĴĶŌƟĪŅĚħƟŅĬĽńĨĺĺŇĪĵŅȮĺŇŏėĶŅŃľƢŐĸŃĽĶŋĮĕƟŀĴŌĸŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦ 
ȮȮȮȮȮȮȮȮȮŐĸŃŏĮƦĬĶŃĭĭŏıŊŗŀŒĝƟŒĬĔŅĶŐĔƟœĕĮƤĠľŅŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 
PLO2ȮĭńĦĤŇĨĽŅĴŅĶĩĪņĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬĨŅĴĭĪĭŅĪŐĸŃľĬƟŅĪňŗŀĵƞŅĚŏľĴŅŃĽĴȮĵŀĴĶńĭŒĬėĺŅĴȮȮȮȮȮ

 ȮȮȮȮŐĨĔĨƞŅĚĶŃľĺƞŅĚĭŋėėĸ 
PLO5ȮĭńĦĤŇĨĽŅĴŅĶĩĽŊŗŀĽŅĶőħĵŒĝƟĳŅļŅœĪĵŐĸŃĳŅļŅĨƞŅĚĮĶŃŏĪĻœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĪńŘĚŒĬĶŌĮȮ

 ȮȮȮȮŐĭĭĪňŗŏĮƦĬĪŅĚĔŅĶŐĸŃœĴƞŏĮƦĬĪŅĚĔŅĶ ĽņľĶńĭĔŅĶŐĸĔŏĮĸňŗĵĬȮĺŇıŅĔļƢȮŐĸŃĺŇěŅĶĦƢĕƟŀĴŌĸȮĶĺĴȮ
 ȮȮȮȮĪńŘĚŐĽħĚėĺŅĴėŇħŏľŖĬŐĸŃĬņŏĽĬŀįĸĚŅĬĨƞŀĽŅīŅĶĦĝĬ 

PLO6ȮĭńĦĤŇĨĽŅĴŅĶĩĽŊĭėƟĬȮŏĸŊŀĔŒĝƟŐľĸƞĚĕƟŀĴŌĸŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŏėĶŊŗŀĚĴŊŀĪŅĚĽĩŇĨŇŐĸŃȮȮȮȮȮȮ
őĮĶŐĔĶĴĺŇŏėĶŅŃľƢŏıŊŗŀĚŅĬĺŇěńĵĪŅĚĽńĨĺƢœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
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ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶȮ(PLOs) ĽŌƞĔĶŃĭĺĬĺŇĝŅ (Curriculum Mapping) 

ĔĸŋƞĴĺŇĝŅȮ-Ȯ
ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ GELO1  
ŏĮƦĬĭŋėėĸįŌƟŏĶňĵĬĶŌƟ 
(Learner Person) 

GELO 2  
ŏĮƦĬįŌƟĶƞĺĴĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ 
(Innovative Co-creator) 

GELO 3 
ŏĮƦĬıĸŏĴŊŀĚĕŀĚĮĶŃŏĪĻȮŐĸŃőĸĔȮĪňŗĴňėĺŅĴ

ĶńĭįŇħĝŀĭŐĸŃŏĕƟĴŐĕŖĚ 
(Active Citizen) 

/,/ /,0 1.1 2,/ 2,0 3,/ 3,0 3.3 3,4 3.5 
1. ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ           
ĺŇĝŅĭńĚėńĭȮ(Required Courses)           
ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟŏĶňĵĬĶŌƟȮ(Learner Person)           
001101 ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ/Ȯ 

(Fundamental English 1) 

 

Ź 
        

001102 ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ0Ȯ 
(Fundamental English 2) 

 

Ź 
        

001201 ĔŅĶŀƞŅĬŏĝŇĚĺŇŏėĶŅŃľƢŐĸŃĔŅĶŏĕňĵĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸ
(Critical Reading and Effective Writing) 

 

Ź 
        

001225 ĳŅļŅŀńĚĔķļŒĬĭĶŇĭĪĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň 
(English in Science and Technology Context) 

 

Ź 
        

204100 ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĝňĺŇĨĽĴńĵŒľĴƞ 
(Information Technology and Modern Life) Ź 
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ĔĸŋƞĴĺŇĝŅȮ-Ȯ
ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ GELO1  
ŏĮƦĬĭŋėėĸįŌƟŏĶňĵĬĶŌƟ 
(Learner Person) 

GELO 2  
ŏĮƦĬįŌƟĶƞĺĴĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ 
(Innovative Co-creator) 

GELO 3 
ŏĮƦĬıĸŏĴŊŀĚĕŀĚĮĶŃŏĪĻȮŐĸŃőĸĔȮĪňŗĴňėĺŅĴ

ĶńĭįŇħĝŀĭŐĸŃŏĕƟĴŐĕŖĚ 
(Active Citizen) 

/,/ /,0 1.1 2,/ 2,0 3,/ 3,0 3.3 3,4 3.5 
ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟĶƞĺĴĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴȮ
&Innovative Co-creator)  

          

201190 ĔŅĶėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮĔŅĶŐĔƟĮƤĠľŅȮŐĸŃĔŅĶĽŊŗŀĽŅĶĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢ 
(Critical Thinking, Problem Solving and Science 
Communication) 

   

Ź 
      

ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚȮ 
&Active Citizen) 

          

140104 ĔŅĶŏĮƦĬıĸŏĴŊŀĚ  
(Citizenship) 

     

Ź 
   

Ź 
201111 őĸĔŐľƞĚĺŇĪĵŅĻŅĽĨĶƢ 

(The World of Science) 

       

Ź 
  

 
 
 
 
 
 
 
 



 37 

ĔĸŋƞĴĺŇĝŅȮ-Ȯ
ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ GELO1  
ŏĮƦĬĭŋėėĸįŌƟŏĶňĵĬĶŌƟ 
(Learner Person) 

GELO 2  
ŏĮƦĬįŌƟĶƞĺĴĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ 
(Innovative Co-creator) 

GELO 3 
ŏĮƦĬıĸŏĴŊŀĚĕŀĚĮĶŃŏĪĻȮŐĸŃőĸĔȮĪňŗĴňėĺŅĴ

ĶńĭįŇħĝŀĭŐĸŃŏĕƟĴŐĕŖĚ 
(Active Citizen) 

/,/ /,0 1.3 2,/ 2,0 3,/ 3,0 3.3 3,4 3.5 
ĺŇĝŅŏĸŊŀĔȮ(GE Electives)            
ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟŏĶňĵĬĶŌƟȮ(Learner Person)           
461100 ĽĴŋĬœıĶŏıŊŗŀĽŋĕĳŅıŐĸŃėĺŅĴĚŅĴ 

(Herbs for Health and Beauty) 

  

Ź 
       

510100 ėĺŅĴĽŋĕĽĴĭŌĶĦƢ 
(Wellness) 

  

Ź 
       

702101 ĔŅĶŏĚŇĬŒĬĝňĺŇĨĮĶŃěņĺńĬ 
(Finance for Daily Life) 

  

Ź 
       

954101 ĔŅĶěńħĔŅĶĽĴńĵŒľĴƞŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏĭŊŘŀĚĨƟĬ 
(Introduction to Modern Management and 
Information Technology) 

Ź 
         

ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟĶƞĺĴĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴȮ
&Innovative Co-creator) 

          

201114 ĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴŒĬőĸĔĮƤěěŋĭńĬ 
(Environmental Science in TodayŲqȮUmpld) 

    

Ź 
     

356102 ĽńĨĺƢĬŘņĽĺĵĚŅĴ 
(Ornamental Aquatic Animals) 
 
 

   

Ź  
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ĔĸŋƞĴĺŇĝŅȮ-Ȯ
ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ GELO1  
ŏĮƦĬĭŋėėĸįŌƟŏĶňĵĬĶŌƟ 
(Learner Person) 

GELO 2  
ŏĮƦĬįŌƟĶƞĺĴĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ 
(Innovative Co-creator) 

GELO 3 
ŏĮƦĬıĸŏĴŊŀĚĕŀĚĮĶŃŏĪĻȮŐĸŃőĸĔȮĪňŗĴňėĺŅĴ

ĶńĭįŇħĝŀĭŐĸŃŏĕƟĴŐĕŖĚ 
(Active Citizen) 

/,/ /,0 1.3 2,/ 2,0 3,/ 3,0 3.3 3,4 3.5 

ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟĶƞĺĴĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴȮ
&Innovative Co-creator) 

   

 
      

602100 ĔŅĶŒĝƟĮĶŃőĵĝĬƢŏĪėőĬőĸĵňĝňĺĳŅıŏĭŊŘŀĚĨƟĬ 
(Introduction to Application of Biotechnology) 

   

 Ź 
     

703103 ĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶŐĸŃīŋĶĔŇěŏĭŊŘŀĚĨƟĬ 
(Introduction to Entrepreneurship and Business) 

   

Ź 
      

ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚȮ 
&Active Citizen) 

   

 
      

057132 ĝňĺŇĨĴňĽŋĕŒĬėƞŅĵıńĔŐĶĴ 
(Happy Life in Camping) 

   

 
  

Ź 
   

109114 ĻŇĸĮŃŒĬĝňĺŇĨĮĶŃěņĺńĬ 
(Art in Everyday Life) 

   

 
    

Ź 
 

201192 ħŀĵĽŋŏĪıĻŉĔļŅ 
(Doi Suthep Study) 

   

 
     

Ź 
 

ľĴŅĵŏľĨŋȮ: ľĸńĔĽŌĨĶœĴƞœħƟĔņľĬħŒľƟŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĪňŗĽŀħėĸƟŀĚĔńĭȮGELO ĕƟŀȮ/,2Ȯ 
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ĔĸŋƞĴĺŇĝŅȮ-Ȯ
ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ PLO1 PLO2 PLO3 PLO4 PLO5 PLO4 
/,/ /,0 2,/ 2,0 2,1 

2. ľĴĺħĺŇĝŅŏĜıŅŃ 
2.1 ĺŇĝŅŐĔĬ 
0.0/./ ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ/ 

(Basic Biology 1) 

 

Ź Ź Ź 
 

Ź 
   

0.0/.0 ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ0 
(Basic Biology 2) 

 

Ź Ź Ź 
 

Ź 
  

Ź 
202103 ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ1 

(Biology Laboratory 1) Ź Ź 
  

Ź Ź Ź Ź  

202104 ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ2 
(Biology Laboratory 2) Ź Ź Ź 

 

Ź Ź Ź Ź Ź 
203111 ŏėĴňȮ1 

(Chemistry 1)  Ź Ź 
      

0.1//3 ĮĢŇĭńĨŇĔŅĶŏėĴňȮ/ 
( Chemistry Laboratory 1) 

 

Ź Ź 
    

Ź  

203206 ŏėĴňŀŇĬĪĶňĵƢĽņľĶńĭĬńĔĻŉĔļŅĬŀĔĽŅĕŅĺŇĝŅŏėĴň 
( Organic Chemistry for Non-Chemistry Students) 

 

Ź Ź 
    

Ź  

203209 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢĽņľĶńĭĬńĔĻŉĔļŅĬŀĔĳŅėĺŇĝŅŏėĴň 
( Organic Chemistry Laboratory for Non-Chemistry Students) 

 

Ź Ź 
    

Ź  
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ĔĸŋƞĴĺŇĝŅȮ-Ȯ
ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ PLO1 PLO2 PLO3 PLO4 PLO5 PLO4 
/,/ /,0 2,/ 2,0 2,1 

204102 ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŀńěĜĶŇĵŃ8ȮĔŅĶĽņĶĺěħƟŅĬŏĪėĬŇėŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 
Intelligent Data Analysis: Survey of Techniques and 
Applications 

  

Ź 
      

206115 ŐėĸėŌĸńĽĽņľĶńĭĺŇĪĵŅĻŅĽĨĶƢīĶĶĴĝŅĨŇȮ/ 
Calculus for Natural Science / 

 

Ź Ź 
    

Ź  

207117 ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢȮ/ 
Physics Laboratory / 

 

Ź Ź 
    

Ź  

207187 ĲƕĽŇĔĽƢȮ1 
Physics 1 

 

Ź Ź 
    

Ź  

211315 ĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ 
Introductory Biochemistry  Ź Ź 

      

211319 ĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ 
Introductory Biochemistry Laboratory 

 

Ź Ź 
    

Ź  
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ĔĸŋƞĴĺŇĝŅȮ-Ȯ
ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ PLO1 PLO2 PLO3 PLO4 PLO5 PLO4 
/,/ /,0 2,/ 2,0 2,1 

2.0ȮĺŇĝŅŏŀĔ 
2.0,/ȮĺŇĝŅŏŀĔĭńĚėńĭ 
0.001/ ıńĬīŋĻŅĽĨĶƢ/ 

Genetics / 

 

Ź Ź 
    

Ź Ź 
0.01.3 ĝňĺĽĩŇĨŇ 

Biometry 

  

Ź 
    

Ź  

0.01// ĝňĺĺŇĪĵŅĶŃħńĭŏĞĸĸƢŐĸŃőĴŏĸĔŋĸ 
Cell and Molecular Biology 

  

Ź 
   

Ź Ź  

0.015/ ĬŇŏĺĻĺŇĪĵŅ 
Ecology 

  

Ź Ź 
 

Ź Ź Ź  

0/204/ ėĺŅĴľĸŅĔľĸŅĵĕŀĚĽńĨĺƢ 
Animal Diversity  

  

Ź 
 

Ź 
   

0/21./ ĽńĨĺƢĴňĔĶŃħŌĔĽńĬľĸńĚ 
Vertebrate Zoology 

   

Ź 
     

0/21/. ĽńĨĺƢœĴƞĴňĔĶŃħŌĔĽńĬľĸńĚ 
Invertebrate Zoology 

   

Ź 
 

Ź 
   

0/212/ ĽńĨĺĽĶňĶĺŇĪĵŅĪńŗĺœĮ 
General Animal Physiology Ź 

  

Ź 
 

Ź Ź 
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ĔĸŋƞĴĺŇĝŅȮ-Ȯ
ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ PLO1 PLO2 PLO3 PLO4 PLO5 PLO4 
/,/ /,0 2,/ 2,0 2,1 

0/227. ĽńĨĺĺŇĪĵŅĳŅėĽĬŅĴ 
Field Zoology 

  

Ź Ź 
   

Ź  

0/227/ ĽńĴĴĬŅĽńĨĺĺŇĪĵŅ 
Zoology Seminar 

       

Ź Ź 
0/2271 ĮƤĠľŅıŇŏĻļĪŅĚĽńĨĺĺŇĪĵŅ 

Special Project in Zoology Ź 
   

Ź Ź 
 

Ź Ź 
0/30.3 ěŋĸĝňĺĺŇĪĵŅ 

Microbiology 

 

Ź Ź 
   

Ź Ź  

0/30.4 ĮĢŇĭńĨŇĔŅĶěŋĸĝňĺĺŇĪĵŅ 
Microbiology Laboratory  Ź Ź 

   

Ź Ź  

0,0,0ȮĺŇĝŅŏŀĔŏĸŊŀĔ 
0,0,0,/ 
0/21/0 ĔňĢĺŇĪĵŅĪńŗĺœĮ 

General Entomology 

 

Ź Ź Ź 
  

Ź 
  

0/21/1 ĝňĺĺŇĪĵŅĕŀĚœĴŏĶňĵőĮħŅ 
Biology of Myriapoda 

 

Ź Ź 
 

Ź Ź Ź 
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ĔĸŋƞĴĺŇĝŅȮ-Ȯ
ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ PLO1 PLO2 PLO3 PLO4 PLO5 PLO4 
/,/ /,0 2,/ 2,0 2,1 

0/212. ĽńĨĺƢĪħĸŀĚĪŅĚĝňĺĺŇĪĵŅ 
Laboratory Animals in Biology  Ź 

  

Ź Ź Ź Ź Ź Ź 
0/2130 ĝňĺĺŇĪĵŅĔŅĶŏěĶŇĠĕŀĚĽńĨĺƢ 

Animal Developmental Biology 

   

Ź Ź 
    

0/216/ ıķĨŇĔĶĶĴĺŇĪĵŅĪńŗĺœĮ 
General Ethology 

  

Ź Ź Ź Ź Ź 
  

0/22./ ĴňĬĺŇĪĵŅ 
Ichthyology 

 

Ź 
 

Ź 
 

Ź Ź Ź  

0/22.1 ĮƤĔļňĺŇĪĵŅ 
Ornithology  

 

Ź Ź Ź Ź 
   

0/22// ĮĶĽŇĨĺŇĪĵŅ 
Parasitology 

 

Ź 
 

Ź 
 

Ź Ź Ź  

0/22/0 ĽńĚĕĺŇĪĵŅ 
Malacology 

 

Ź Ź 
 

Ź Ź Ź 
  

0/22/2 ĽńĨĺƢŏĻĶļģĔŇěĪňŗœĴƞĴňĔĶŃħŌĔĽńĬľĸńĚ 
Economic Invertebrates 

   

Ź 
 

Ź 
 

Ź  
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ĔĸŋƞĴĺŇĝŅȮ-Ȯ
ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ PLO1 PLO2 PLO3 PLO4 PLO5 PLO4 
/,/ /,0 2,/ 2,0 2,1 

0/22/3 ĮĢŇĭńĨŇĔŅĶĽńĨĺƢŏĻĶļģĔŇěĪňŗœĴƞĴňĔĶŃħŌĔĽńĬľĸńĚ 
Economic Invertebrates Laboratory 

 

Ź 
  

Ź Ź Ź Ź  

0/220/ ĺŇĪĵŅŏĬŊŘŀŏĵŊŗŀĕŀĚĽńĨĺƢ 
Animal Histology 

 

Ź Ź 
 

Ź Ź Ź Ź  

0/2200 ĔŅĶŏıŅŃŏĸňŘĵĚŏĞĸĸƢĽńĨĺƢ 
Animal Cell Culture 

   

Ź Ź Ź 
   

0/221. ıńĬīŋĻŅĽĨĶƢĕŀĚĽńĨĺƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 
Animal Genetics and Application 

   

Ź Ź Ź Ź 
  

0/221/ ŏĪėőĬőĸĵňĝňĺĳŅıĕŀĚĽńĨĺƢ 
Animal Biotechnology  Ź Ź Ź Ź Ź 

 

Ź  

0/222/ ĽńĨĺĽĶňĶĺŇĪĵŅĕńŘĬĽŌĚ 
Advanced Animal Physiology Ź 

  

Ź 
  

Ź 
 

Ź 
0/2220 ĽńĨĺĽĶňĶĺŇĪĵŅĮĶŃĵŋĔĨƢ 

Applied Animal Physiology 

 

Ź 
 

Ź Ź Ź Ź Ź  

0/2221 ĽĶňĶĺŇĪĵŅĕŀĚŐĴĸĚ 
Physiology of Insects 

 

Ź Ź Ź Ź Ź 
 

Ź  
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ĔĸŋƞĴĺŇĝŅȮ-Ȯ
ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ PLO1 PLO2 PLO3 PLO4 PLO5 PLO4 
/,/ /,0 2,/ 2,0 2,1 

0/2223 ĳŌĴŇėŋƟĴĔńĬĺŇĪĵŅŏĮĶňĵĭŏĪňĵĭ 
Comparative Immunology 

   

Ź 
  

Ź 
  

0/2240 ŀĬŋĔĶĴĺŇīŅĬĕŀĚŐĴĸĚĨńĺŏĨŖĴĺńĵ 
Taxonomy of Mature Insects 

   

Ź 
 

Ź 
 

Ź  

0/2272 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĽńĨĺĺŇĪĵŅ 
Selected Topics in Zoology 

    

Ź Ź 
 

Ź Ź 
0/2273 ĔŅĶİƗĔĚŅĬĽńĨĺĺŇĪĵŅ 

Training in Zoology 

  

Ź Ź Ź Ź 
   

0,0,0,0 
0.01./ ŏĪėĬŇėĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĝňĺĺŇĪĵŅ 

Instrument Techniques in Biology 

  

Ź 
    

Ź  

0.01.0 œĴőėĶŏĪėĬŇė 
Microtechnique 

  

Ź 
    

Ź  

0.01.1 ĮĶŃĺńĨŇĝňĺĺŇĪĵŅ 
History of Biology  Ź Ź 
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ĔĸŋƞĴĺŇĝŅȮ-Ȯ
ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ PLO1 PLO2 PLO3 PLO4 PLO5 PLO4 
/,/ /,0 2,/ 2,0 2,1 

0.01.2 ĽŊŗŀĽĶƟŅĚĽĶĶėƢĽņľĶńĭĕƟŀĴŌĸĪŅĚĝňĺĺŇĪĵŅ 
Creative Media for Biology Information 

 

Ź Ź 
    

Ź  

0.0110 ıńĬīŋĻŅĽĨĶƢȮ0 
Genetics 0 

 

Ź Ź 
      

0.0111 ŏĪėĬŇėıŊŘĬģŅĬĪŅĚıńĬīŋĻŅĽĨĶƢ 
Fundamental Techniques in Genetics 

 

Ź Ź 
    

Ź Ź 
0.0112 ıńĬīŋĻŅĽĨĶƢőĴŏĸĔŋĸŏĭŊŘŀĚĨƟĬ 

Fundamental Molecular Genetics 

 

Ź Ź 
    

Ź Ź 
0.014/ ıķĔļŀĬŋĔĶĴĺŇīŅĬĪńŗĺœĮ 

General Plant Taxonomy  Ź Ź Ź 
     

0.0140 ıķĔļĻŅĽĨĶƢŏĻĶļģĔŇě 
Economic Botany 

 

Ź Ź 
      

0.02.3 ĺŇĺńĥĬŅĔŅĶ 
Evolution 

  

Ź Ź 
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ĔĸŋƞĴĺŇĝŅȮ-Ȯ
ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ PLO1 PLO2 PLO3 PLO4 PLO5 PLO4 
/,/ /,0 2,/ 2,0 2,1 

0.020/ ĔŅĶĽŊŗŀĽńĠĠŅĦĕŀĚŏĞĸĸƢ 
Cell Signaling 

 

Ź Ź 
    

Ź  

0.0210 ŏĪėőĬőĸĵňħňŏŀŖĬŏŀ 
DNA Technology 

 

Ź Ź 
    

Ź  

0.0211 ħňŏŀŖĬŏŀĭŅĶƢőėƟħħŇŘĚŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 
DNA Barcoding and Applications 

 

Ź Ź 
    

Ź  

0.0212 ĝňĺĽŅĶĽĬŏĪĻĻŅĽĨĶƢ 
Bioinformatics 

 

 Ź 
    

  

0.0216 ĺŇĺńĥĬŅĔŅĶĕŀĚĴĬŋļĵƢ 
Human Evolution 

 

  Ź 
   

  

0.025. ĝňĺĳŌĴŇĻŅĽĨĶƢ 
Biogeography 

 

 Ź  
  

Ź Ź  

0.025/ ĽńĨĺĬŇŏĺĻĺŇĪĵŅ 
Animal Ecology 

 

Ź Ź Ź 
 

Ź    

0.0250 ĬŇŏĺĻĺŇĪĵŅĪŅĚĪŃŏĸ 
Marine Ecology 

 

Ź Ź Ź 
 

Ź    
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ĔĸŋƞĴĺŇĝŅȮ-Ȯ
ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ PLO1 PLO2 PLO3 PLO4 PLO5 PLO4 
/,/ /,0 2,/ 2,0 2,1 

0.0251 ĝňĺĺŇĪĵŅĴĸĳŅĺŃĪŅĚĬŘņ 
Water Pollution Biology 

  

Ź 
      

0.0253 ıŇļĺŇĪĵŅĽŇŗĚŐĺħĸƟŀĴ 
Environmental Toxicology 

  

Ź 
      

0.0254 ĝňĺĺŇĪĵŅĔŅĶŀĬŋĶńĔļƢ 
Conservation Biology 

 

Ź Ź 
    

Ź  

0.0255 ĬŇŏĺĻĺŇĪĵŅŏĕĨĶƟŀĬ 
Tropical Ecology 

 

Ź Ź Ź 
   

  

0.026/ ĬŇŏĺĻĺŇĪĵŅıķĨŇĔĶĶĴ 
Behavioral Ecology 

 

Ź Ź Ź 
   

  

202484 ĬŇŏĺĻĺŇĪĵŅĲƘƨĬĲŌ 
Restoration Ecology 

 

Ź Ź Ź 
   

  

0/31.0 ŏėĶŊŗŀĚĴŊŀĪŅĚěŋĸĝňĺĺŇĪĵŅ 
Microbiological Instrumentation 

 

Ź Ź  
   

  



 49 

 
  
 

ĔĸŋƞĴĺŇĝŅȮ-Ȯ
ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ PLO1 PLO2 PLO3 PLO4 PLO5 PLO4 
/,/ /,0 2,/ 2,0 2,1 

0/31.1 ĪĶńıĵĽŇĬĪŅĚĮƤĠĠŅŐĸŃĬĺńĨĔĶĶĴĪŅĚĝňĺĳŅıȮȮȮȮȮ 
Intellectual Property and Biological InnovationsȮȮȮȮ 

 

Ź Ź 
    

Ź  

0/316/ ěŋĸŇĬĪĶňĵƢĮĶŃěņĩŇŗĬŐĸŃěŋĸŇĬĪĶňĵƢĔƞŀőĶėŒĬĴĬŋļĵƢ 
Normal Flora and Pathogenic Microorganisms in Human 

 

Ź Ź 
      

0/32./ ėĺŅĴĮĸŀħĳńĵĕŀĚŀŅľŅĶħƟŅĬěŋĸŇĬĪĶňĵƢ 
Microbial Food Safety 

 

Ź Ź 
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ėņŀīŇĭŅĵįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĮĶŇĠĠŅĨĶň 
ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 
/,ȮȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴ  
/,/ ĨĶŃľĬńĔŒĬėŋĦėƞŅŐĸŃėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŏĽňĵĽĸŃȮŐĸŃĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮĴňěĶĶĵŅĭĶĶĦĪŅĚ

ĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 
/,0 ĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅ ŐĸŃėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴȮŏėŅĶıĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭ

ĨƞŅĚŕ ĕŀĚŀĚėƢĔĶŐĸŃĽńĚėĴ 
/,1 ĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬņŐĸŃįŌƟĨŅĴ ĽŅĴŅĶĩĪņĚŅĬŏĮƦĬĪňĴŐĸŃĽŅĴŅĶĩŐĔƟœĕĕƟŀĕńħŐĵƟĚŐĸŃĸņħńĭ

ėĺŅĴĽņėńĠ 
/,2 ŏėŅĶıĽŇĪīŇŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬ ĶĺĴĪńŘĚŏėŅĶıŒĬėŋĦėƞŅŐĸŃĻńĔħŇśĻĶňĕŀĚėĺŅĴŏĮƦĬ

ĴĬŋļĵƢ 
/,3 ĴňėŋĦīĶĶĴěĶŇĵīĶĶĴŒĬĔŅĶħņŏĬŇĬĝňĺŇĨĭĬıŊŘĬģŅĬĮĶńĝĠŅŏĻĶļģĔŇěıŀŏıňĵĚ 
/,4 ĨĶŃľĬńĔŐĸŃĽņĬŉĔŒĬėĺŅĴŏĮƦĬœĪĵ 

0,Ȯ ėĺŅĴĶŌƟ 
0,/ ĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġňĪňŗĽņėńĠŒĬŏĬŊŘŀľŅĪňŗĻŉĔļŅ 
0,0 ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅ ĶĺĴĪńŘĚĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪńĔļŃȮŐĸŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴĔńĭĔŅĶ

ŐĔƟœĕĮƤĠľŅ 
0,1 ĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶ ŐĸŃĴňėĺŅĴĶŌƟŒĬŐĬĺĔĺƟŅĚĕŀĚĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅ

ŏıŊŗŀŒľƟŏĸŖĚŏľŖĬĔŅĶŏĮĸňŗĵĬŐĮĸĚ ŐĸŃŏĕƟŅŒěįĸĔĶŃĪĭĕŀĚŏĪėőĬőĸĵňŒľĴƞŕ 
0,2 ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĪňŗĻŉĔļŅŒĬĻŅĽĨĶƢĕŀĚĨĬĔńĭėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬŕ ĪňŗŏĔňŗĵĺĕƟŀĚ 
0,3 ŏĕƟŅŒěŐĸŃŏľŖĬėŋĦėƞŅĕŀĚĨĬŏŀĚ įŌƟŀŊŗĬȮĽńĚėĴȮĻŇĸĮĺńĥĬīĶĶĴŐĸŃīĶĶĴĝŅĨŇ 

1,ȮȮĪńĔļŃĪŅĚĮƤĠĠŅ 
1,/ ėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦŐĸŃŀĵƞŅĚŏĮƦĬĶŃĭĭ 
1,0 ĽŅĴŅĶĩĽŊĭėƟĬ ĶĺĭĶĺĴȮĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĸŃĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅ ŏıŊŗŀŒĝƟŒĬĔŅĶŐĔƟœĕĮƤĠľŅ

ŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 
1,1 ĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŐĸŃĪńĔļŃĔńĭĔŅĶŐĔƟœĕĮƤĠľŅœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
1,2 ĴňĪńĔļŃĔŅĶėŇħŐĭĭŀĚėƢĶĺĴ 

2,ȮȮĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
2,/ ĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħň ĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬľĸŅĔľĸŅĵĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļœħƟ

ŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
2,0 ĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŒĬĻŅĽĨĶƢĴŅĝňŘĬņĽńĚėĴŒĬĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴ ŐĸŃŏĮƦĬįŌƟĶŇŏĶŇŗĴŐĽħĚĮĶŃŏħŖĬ

ŒĬĔŅĶŐĔƟœĕĽĩŅĬĔŅĶĦƢĪńŘĚĽƞĺĬĨńĺŐĸŃĽƞĺĬĶĺĴ ıĶƟŀĴĪńŘĚŐĽħĚěŋħĵŊĬŀĵƞŅĚıŀŏľĴŅŃĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĕŀĚĔĸŋƞĴ 
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2,1 ĴňėĺŅĴĶńĭįŇħĝŀĭĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĪŅĚĺŇĝŅĝňıŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
2,2 ĴňěŇĨŀŅĽŅŐĸŃĽņĬŉĔĽŅīŅĶĦŃ ŏĮƦĬıĸŏĴŊŀĚĪňŗĴňėŋĦėƞŅĕŀĚĽńĚėĴœĪĵŐĸŃĽńĚėĴőĸĔ 

3,ȮȮĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
3,/ ĴňĪńĔļŃŒĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗěņŏĮƦĬĪňŗĴňŀĵŌƞŒĬĮƤěěŋĭńĬĨƞŀĔŅĶĪņĚŅĬĪňŗŏĔňŗĵĺĔńĭĔŅĶŒĝƟĽŅĶĽĬŏĪĻ

ŐĸŃŏĪėőĬőĸĵňĽŊŗŀĽŅĶŀĵƞŅĚŏľĴŅŃĽĴ 
3,0 ĽŅĴŅĶĩŐĔƟœĕĮƤĠľŅőħĵŒĝƟĽŅĶĽĬŏĪĻĪŅĚėĦŇĨĻŅĽĨĶƢ ľĶŊŀĬņĽĩŇĨŇĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶ

ŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 
3,1 ĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĪńŘĚĮŅĔŏĮĸƞŅŐĸŃĔŅĶŏĕňĵĬ ŏĸŊŀĔŒĝƟĶŌĮŐĭĭĕŀĚĽŊŗŀĔŅĶ

ĬņŏĽĬŀŀĵƞŅĚŏľĴŅŃĽĴ 
 
ľĴĺħĺŇĝŅŏĜıŅŃ 
/,ȮȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴ  
/,/ ĨĶŃľĬńĔŒĬėŋĦėƞŅŐĸŃėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŏĽňĵĽĸŃȮŐĸŃĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮĴňěĶĶĵŅĭĶĶĦĪŅĚ

ĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 
/,0 ĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅ ŐĸŃėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴȮŏėŅĶıĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭ

ĨƞŅĚŕ ĕŀĚŀĚėƢĔĶŐĸŃĽńĚėĴ 
/,1 ĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬņŐĸŃįŌƟĨŅĴ ĽŅĴŅĶĩĪņĚŅĬŏĮƦĬĪňĴŐĸŃĽŅĴŅĶĩŐĔƟœĕĕƟŀĕńħŐĵƟĚŐĸŃĸņħńĭ

ėĺŅĴĽņėńĠ 
/,2 ŏėŅĶıĽŇĪīŇŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬ ĶĺĴĪńŘĚŏėŅĶıŒĬėŋĦėƞŅŐĸŃĻńĔħŇśĻĶňĕŀĚėĺŅĴŏĮƦĬ

ĴĬŋļĵƢ 

0,Ȯ ėĺŅĴĶŌƟ 
0,/ ĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġňĪňŗĽņėńĠŒĬŏĬŊŘŀľŅĪňŗĻŉĔļŅ 
0,0 ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅ ĶĺĴĪńŘĚĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪńĔļŃȮŐĸŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴĔńĭĔŅĶ

ŐĔƟœĕĮƤĠľŅ 
0,1 ĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶ ŐĸŃĴňėĺŅĴĶŌƟŒĬŐĬĺĔĺƟŅĚĕŀĚĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅ

ŏıŊŗŀŒľƟŏĸŖĚŏľŖĬĔŅĶŏĮĸňŗĵĬŐĮĸĚ ŐĸŃŏĕƟŅŒěįĸĔĶŃĪĭĕŀĚŏĪėőĬőĸĵňŒľĴƞŕ 
0,2 ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĪňŗĻŉĔļŅŒĬĻŅĽĨĶƢĕŀĚĨĬĔńĭėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬŕ ĪňŗŏĔňŗĵĺĕƟŀĚ 

1,ȮȮĪńĔļŃĪŅĚĮƤĠĠŅ 
1,/ ėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦŐĸŃŀĵƞŅĚŏĮƦĬĶŃĭĭ 
1,0 ĽŅĴŅĶĩĽŊĭėƟĬ ĶĺĭĶĺĴȮĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĸŃĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅ ŏıŊŗŀŒĝƟŒĬĔŅĶŐĔƟœĕĮƤĠľŅ

ŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 
1,1 ĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŐĸŃĪńĔļŃĔńĭĔŅĶŐĔƟœĕĮƤĠľŅœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
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2,ȮȮĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
2,/ ĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħň ĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬľĸŅĔľĸŅĵĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļœħƟ

ŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
2,0 ĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŒĬĻŅĽĨĶƢĴŅĝňŘĬņĽńĚėĴŒĬĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴ ŐĸŃŏĮƦĬįŌƟĶŇŏĶŇŗĴŐĽħĚĮĶŃŏħŖĬ

ŒĬĔŅĶŐĔƟœĕĽĩŅĬĔŅĶĦƢĪńŘĚĽƞĺĬĨńĺŐĸŃĽƞĺĬĶĺĴ ıĶƟŀĴĪńŘĚŐĽħĚěŋħĵŊĬŀĵƞŅĚıŀŏľĴŅŃĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĕŀĚĔĸŋƞĴ 
2,1 ĴňėĺŅĴĶńĭįŇħĝŀĭĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĪŅĚĺŇĝŅĝňıŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

3,ȮȮĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
3,/ ĴňĪńĔļŃŒĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗěņŏĮƦĬĪňŗĴňŀĵŌƞŒĬĮƤěěŋĭńĬĨƞŀĔŅĶĪņĚŅĬĪňŗŏĔňŗĵĺĔńĭĔŅĶŒĝƟĽŅĶĽĬŏĪĻ

ŐĸŃŏĪėőĬőĸĵňĽŊŗŀĽŅĶŀĵƞŅĚŏľĴŅŃĽĴ 
3,0 ĽŅĴŅĶĩŐĔƟœĕĮƤĠľŅőħĵŒĝƟĽŅĶĽĬŏĪĻĪŅĚėĦŇĨĻŅĽĨĶƢ ľĶŊŀĬņĽĩŇĨŇĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶ

ŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 
3,1 ĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĪńŘĚĮŅĔŏĮĸƞŅŐĸŃĔŅĶŏĕňĵĬ ŏĸŊŀĔŒĝƟĶŌĮŐĭĭĕŀĚĽŊŗŀĔŅĶ

ĬņŏĽĬŀŀĵƞŅĚŏľĴŅŃĽĴ 
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ĨŅĶŅĚŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ&GELOs) ĔńĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇ
ĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ&TQF) 

įĸĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ (GELOs) GELO1 GELO2 GELO3 

įĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇ (TQF) 1.1 1.2 1.3 1.4 2.1 2.2 3.1 3.2 3.3 3.4 3.5 

1. ħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
  

                      

1.1ȮĨĶŃľĬńĔŒĬėŋĦėƞŅŐĸŃėŋĦīĶĶĴ ěĶŇĵīĶĶĴȮŏĽňĵĽĸŃȮŐĸŃĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı             V V       

1.2ȮĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴ ŏėŅĶıĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭĨƞŅĚŕȮĕŀĚŀĚėƢĔĶ
ŐĸŃĽńĚėĴ 

            V         

1.3ȮĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬņŐĸŃįŌƟĨŅĴ ĽŅĴŅĶĩĪņĚŅĬŏĮƦĬĪňĴŐĸŃĽŅĴŅĶĩŐĔƟœĕĕƟŀĕńħŐĵƟĚŐĸŃĸņħńĭėĺŅĴĽņėńĠ       V         V     

1.4ȮŏėŅĶıĽŇĪīŇŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬ ĶĺĴĪńŘĚŏėŅĶıŒĬėŋĦėƞŅŐĸŃĻńĔħŇśĻĶňĕŀĚėĺŅĴŏĮƦĬĴĬŋļĵƢ       V     V         

1.5ȮĴňėŋĦīĶĶĴěĶŇĵīĶĶĴŒĬĔŅĶħņŏĬŇĬĝňĺŇĨĭĬıŊŘĬģŅĬĮĶńĝĠŅŏĻĶļģĔŇěıŀŏıňĵĚ     V V               

1.6ȮĨĶŃľĬńĔŐĸŃĽņĬŉĔŒĬėĺŅĴŏĮƦĬœĪĵ             V     V   

2. ħƟŅĬėĺŅĴĶŌƟ                        

2.1ȮĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġňĪňŗĽņėńĠŒĬŏĬŊŘŀľŅĪňŗĻŉĔļŅ       V V             

2.2ȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅ ĶĺĴĪńŘĚĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪńĔļŃȮŐĸŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴĔńĭĔŅĶŐĔƟœĕĮƤĠľŅ V       V             

2.3ȮĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶ ŐĸŃĴňėĺŅĴĶŌƟŒĬŐĬĺĔĺƟŅĚĕŀĚĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅŏıŊŗŀŒľƟŏĸŖĚŏľŖĬĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚ ŐĸŃŏĕƟŅŒěįĸĔĶŃĪĭĕŀĚŏĪėőĬőĸĵňŒľĴƞŕ 

V       V             

2.4ȮĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĪňŗĻŉĔļŅŒĬĻŅĽĨĶƢĕŀĚĨĬĔńĭėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬŕ ĪňŗŏĔňŗĵĺĕƟŀĚ         V             
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įĸĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ (GELOs) GELO1 GELO2 GELO3 

įĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇ (TQF) 1.1 1.2 1.3 1.4 2.1 2.2 3.1 3.2 3.3 3.4 3.5 

2.5ȮŏĕƟŅŒěŐĸŃŏľŖĬėŋĦėƞŅĕŀĚĨĬŏŀĚȮįŌƟŀŊŗĬȮĽńĚėĴ ĻŇĸĮĺńĥĬīĶĶĴŐĸŃīĶĶĴĝŅĨŇ                   V   

3. ħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ   
 

                  

3.1ȮėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦŐĸŃŀĵƞŅĚŏĮƦĬĶŃĭĭ     V   V             

3.2ȮĽŅĴŅĶĩĽŊĭėƟĬ ĶĺĭĶĺĴȮĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĸŃĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅ ŏıŊŗŀŒĝƟŒĬĔŅĶŐĔƟœĕĮƤĠľŅŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ     V   V             

3.3ȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŐĸŃĪńĔļŃĔńĭĔŅĶŐĔƟœĕĮƤĠľŅœħƟŀĵƞŅĚŏľĴŅŃĽĴ       V V V           

3.4ȮĴňĪńĔļŃĔŅĶėŇħŐĭĭŀĚėƢĶĺĴ     V   V             

4. ħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ                       

4.1ȮĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħň ĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬľĸŅĔľĸŅĵĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı   V                   

4.2ȮĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŒĬĻŅĽĨĶƢĴŅĝňŘĬņĽńĚėĴŒĬĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴ ŐĸŃŏĮƦĬįŌƟĶŇŏĶŇŗĴŐĽħĚĮĶŃŏħŖĬŒĬĔŅĶŐĔƟœĕ
ĽĩŅĬĔŅĶĦƢĪńŘĚĽƞĺĬĨńĺŐĸŃĽƞĺĬĶĺĴ ıĶƟŀĴĪńŘĚŐĽħĚěŋħĵŊĬŀĵƞŅĚıŀŏľĴŅŃĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĕŀĚĔĸŋƞĴ 

      V V             

4.3ȮĴňėĺŅĴĶńĭįŇħĝŀĭĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĪŅĚĺŇĝŅĝňıŀĵƞŅĚĨƞŀŏĬŊŗŀĚ             V         

4.4ȮĴňěŇĨŀŅĽŅŐĸŃĽņĬŉĔĽŅīŅĶĦŃ ŏĮƦĬıĸŏĴŊŀĚĪňŗĴňėŋĦėƞŅĕŀĚĽńĚėĴœĪĵŐĸŃĽńĚėĴőĸĔ             V V     V 

5. ħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ                       

5.1ȮĴňĪńĔļŃŒĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗěņŏĮƦĬĪňŗĴňŀĵŌƞŒĬĮƤěěŋĭńĬĨƞŀĔŅĶĪņĚŅĬĪňŗŏĔňŗĵĺĔńĭĔŅĶŒĝƟĽŅĶĽĬŏĪĻŐĸŃŏĪėőĬőĸĵň
ĽŊŗŀĽŅĶŀĵƞŅĚŏľĴŅŃĽĴ 
 
  

V V                   
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įĸĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ (GELOs) GELO1 GELO2 GELO3 

įĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇ (TQF) 1.1 1.2 1.3 1.4 2.1 2.2 3.1 3.2 3.3 3.4 3.5 

5.2ȮĽŅĴŅĶĩŐĔƟœĕĮƤĠľŅőħĵŒĝƟĽŅĶĽĬŏĪĻĪŅĚėĦŇĨĻŅĽĨĶƢ ľĶŊŀĬņĽĩŇĨŇĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚ
ŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

V                     

5.3ȮĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĪńŘĚĮŅĔŏĮĸƞŅŐĸŃĔŅĶŏĕňĵĬ ŏĸŊŀĔŒĝƟĶŌĮŐĭĭĕŀĚĽŊŗŀĔŅĶĬņŏĽĬŀŀĵƞŅĚ
ŏľĴŅŃĽĴ 

  V                   
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ĨŅĶŅĚŐĽħĚėĺŅĴŏĝŊŗŀĴőĵĚĶŃľĺƞŅĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ(PLOs)ȮĔńĭįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ(TQF) 
 

įĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅ
ŐľƞĚĝŅĨŇȮ(TQF) 

PLO1 
 

PLO2 
 

PLO3 
 

PLO4 
 

PLO5 
 

PLO4 
 

/,/ /,0 0,/ 0,0 0,1 

/,ȮħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ          

1) ĨĶŃľĬńĔŒĬėŋĦėƞŅŐĸŃėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮ
ŏĽňĵĽĸŃȮŐĸŃĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮĴňěĶĶĵŅĭĶĶĦĪŅĚ
ĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 

V V        

0' ĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭĨƞŀ
ĨĬŏŀĚŐĸŃĽńĚėĴȮŏėŅĶıĔġĶŃŏĭňĵĭŐĸŃ
ĕƟŀĭńĚėńĭĨƞŅĚŕȮĕŀĚŀĚėƢĔĶŐĸŃĽńĚėĴ 

 V        

1' ĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬņŐĸŃįŌƟĨŅĴȮĽŅĴŅĶĩ
ĪņĚŅĬŏĮƦĬĪňĴŐĸŃĽŅĴŅĶĩŐĔƟœĕĕƟŀĕńħŐĵƟĚŐĸŃ
ĸņħńĭėĺŅĴĽņėńĠ 

      V   

2' ŏėŅĶıĽŇĪīŇŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮ
ĶĺĴĪńŘĚŏėŅĶıŒĬėŋĦėƞŅŐĸŃĻńĔħŇśĻĶňĕŀĚėĺŅĴ
ŏĮƦĬĴĬŋļĵƢ 

      V   

2,ȮħƟŅĬėĺŅĴĶŌƟȮ          

1) ĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃ
ĪķļġňĪňŗĽņėńĠŒĬŏĬŊŘŀľŅĪňŗĻŉĔļŅ 

  V V      
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įĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅ
ŐľƞĚĝŅĨŇȮ(TQF) 

PLO1 
 

PLO2 

 
PLO3 

 
PLO4 

 
PLO5 

 
PLO4 

 
/,/ /,0 0,/ 0,0 0,1 

0' ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅȮĶĺĴĪńŘĚĮĶŃĵŋĔĨƢ
ėĺŅĴĶŌƟĪńĔļŃȮŐĸŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴ
ĔńĭĔŅĶŐĔƟœĕĮƤĠľŅ 

    V V    

1' ĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮŐĸŃ
ĴňėĺŅĴĶŌƟŒĬŐĬĺĔĺƟŅĚĕŀĚĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅ
ŏıŊŗŀŒľƟŏĸŖĚŏľŖĬĔŅĶŏĮĸňŗĵĬŐĮĸĚȮŐĸŃŏĕƟŅŒě
įĸĔĶŃĪĭĕŀĚŏĪėőĬőĸĵňŒľĴƞŕ 

     V    

2' ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĪňŗĻŉĔļŅŒĬĻŅĽĨĶƢ
ĕŀĚĨĬĔńĭėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕƟŀĚ 

    V     

3,ȮħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ          

1) ėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦŐĸŃŀĵƞŅĚŏĮƦĬĶŃĭĭ      V    
0' ĽŅĴŅĶĩĽŊĭėƟĬȮĶĺĭĶĺĴȮĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĸŃ
ĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅȮŏıŊŗŀŒĝƟŒĬĔŅĶŐĔƟœĕĮƤĠľŅ
ŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

     V    

1' ĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŐĸŃĪńĔļŃĔńĭĔŅĶŐĔƟœĕ
ĮƤĠľŅœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

 
 
 
 
 

   V   
 
 
 

  



 58 

įĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅ
ŐľƞĚĝŅĨŇȮ(TQF) 

PLO1 
 

PLO2 
 

PLO3 
 

PLO4 
 

PLO5 
 

PLO4 
 

/,/ /,0 0,/ 0,0 0,1 

4,ȮħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 

         

1) ĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬ
ľĸŅĔľĸŅĵĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļœħƟ
ŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

       V  

0' ĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŒĬĻŅĽĨĶƢĴŅĝňŘĬņĽńĚėĴŒĬ
ĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴȮŐĸŃŏĮƦĬįŌƟĶŇŏĶŇŗĴŐĽħĚ
ĮĶŃŏħŖĬŒĬĔŅĶŐĔƟœĕĽĩŅĬĔŅĶĦƢĪńŘĚĽƞĺĬĨńĺŐĸŃ
ĽƞĺĬĶĺĴȮıĶƟŀĴĪńŘĚŐĽħĚěŋħĵŊĬŀĵƞŅĚıŀŏľĴŅŃ
ĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĕŀĚĔĸŋƞĴ 

       V  

1' ĴňėĺŅĴĶńĭįŇħĝŀĭĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĪńŘĚĕŀĚ
ĨĬŏŀĚŐĸŃĪŅĚĺŇĝŅĝňıŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

 
 

    V    

5,ȮħƟŅĬĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮ
ŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

         

1) ĴňĪńĔļŃŒĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗěņŏĮƦĬĪňŗĴňŀĵŌƞŒĬ
ĮƤěěŋĭńĬĨƞŀĔŅĶĪņĚŅĬĪňŗŏĔňŗĵĺĔńĭĔŅĶŒĝƟ
ĽŅĶĽĬŏĪĻŐĸŃŏĪėőĬőĸĵňĽŊŗŀĽŅĶŀĵƞŅĚ
ŏľĴŅŃĽĴ 

        V 
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įĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅ
ŐľƞĚĝŅĨŇȮ(TQF) 

PLO1 
 

PLO2 

 
PLO3 

 
PLO4 

 
PLO5 

 
PLO4 

 
/,/ /,0 0,/ 0,0 0,1 

0' ĽŅĴŅĶĩŐĔƟœĕĮƤĠľŅőħĵŒĝƟĽŅĶĽĬŏĪĻĪŅĚ
ėĦŇĨĻŅĽĨĶƢȮľĶŊŀĬņĽĩŇĨŇĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶ
ŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

        V 

1' ĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĪńŘĚĮŅĔ
ŏĮĸƞŅŐĸŃĔŅĶŏĕňĵĬȮŏĸŊŀĔŒĝƟĶŌĮŐĭĭĕŀĚĽŊŗŀĔŅĶ
ĬņŏĽĬŀŀĵƞŅĚŏľĴŅŃĽĴ 

       V  
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ľĴĺħĪňŗȮ5. ľĸńĔŏĔĦĤƢŒĬĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅ 

 
1. ĔġĶŃŏĭňĵĭľĶŊŀľĸńĔŏĔĦĤƢȮŒĬĔŅĶŒľƟĶŃħńĭėŃŐĬĬȮ 
 ŒĝƟĶŃĭĭĸņħńĭĕńŘĬȮŐĸŃėƞŅĸņħńĭĕńŘĬŒĬĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸȮĬŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĪňŗĔņľĬħŒľƟĺńħŐĸŃ
ĮĶŃŏĴŇĬįĸħƟĺĵŀńĔļĶ SȮŐĸŃȮUȮŏĮƦĬĸņħńĭĕńŘĬȮĞŉŗĚœĴƞĴňėƞŅĸņħńĭĕńŘĬ 
 ĽńĠĸńĔļĦƢŐĸŃėĺŅĴľĴŅĵĕŀĚĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔĶŃĭĺĬĺŇĝŅĨƞŅĚŕȮŒľƟĔņľĬħħńĚĬňŘ 
 (1) ŀńĔļĶĸņħńĭĕńŘĬĪňŗĴňėƞŅĸņħńĭĕńŘĬȮŒľƟĔņľĬħħńĚĬňŘ 
                     ŀńĔļĶĸņħńĭĕńŘĬ ėĺŅĴľĴŅĵ ėƞŅĸņħńĭĕńŘĬ 
  A ħňŏĵňŗĵĴȮ(EXCELLENT) 4.00 
  B+ ħňĴŅĔ (VERY GOOD) 3.50 
  B ħň (GOOD) 3.00 
  C+ ħňıŀŒĝƟ (FAIRLY GOOD) 2.50 
  C ıŀŒĝƟȮ(FAIR) 2.00 
  D+ ŀƞŀĬ (POOR) 1.50 
  D ŀƞŀĬĴŅĔȮ(VERY POOR) 1.00 
  F ĨĔȮ(FAILED) 0.00 
 (2) ŀńĔļĶĸņħńĭĕńŘĬĪňŗœĴƞĴňėƞŅĸņħńĭĕńŘĬȮŒľƟĔņľĬħħńĚĬňŘ  
                     ŀńĔļĶĸņħńĭĕńŘĬ ėĺŅĴľĴŅĵ 
  S ŏĮƦĬĪňŗıŀŒě (SATISFACTORY) 
  U œĴƞŏĮƦĬĪňŗıŀŒěȮ(UNSATISFACTORY) 
  V įŌƟŏĕƟŅĶƞĺĴĻŉĔļŅȮ(VISITOR) 
  W ĔŅĶĩŀĬĔĶŃĭĺĬĺŇĝŅ (WITHDRAWN) 
    CE ľĬƞĺĵĔŇĨĪňŗœħƟěŅĔĔŅĶĪħĽŀĭ 
     (CREDITS FROM EXAMINATION) 
    CP ľĬƞĺĵĔŇĨĪňŗœħƟěŅĔĔŅĶŏĽĬŀŐĲƚĴĽŃĽĴĚŅĬȮ 
     (CREDITS FROM PORTFOLIO) 
    CS ľĬƞĺĵĔŇĨĪňŗœħƟěŅĔĔŅĶĪħĽŀĭĴŅĨĶģŅĬȮ 

(CREDITS FROM STANDARDIZED TESTS) 
    CT ľĬƞĺĵĔŇĨĪňŗœħƟěŅĔĔŅĶĮĶŃŏĴŇĬľĶŊŀŀĭĶĴĪňŗěńħőħĵľĬƞĺĵĚŅĬĨƞŅĚŕ 
     (CREDITS FROM TRAINING) 
    CX ľĬƞĺĵĔŇĨĪňŗœħƟĶńĭěŅĔĔŅĶĵĔŏĺƟĬĔŅĶŏĶňĵĬȮȮ 
      (CREDITS FROM EXEMPTION) 
 (3) ŀńĔļĶĸņħńĭĕńŘĬĪňŗĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĵńĚœĴƞĽŇŘĬĽŋħȮŒľƟĔņľĬħħńĚĬňŘ  
                     ŀńĔļĶĸņħńĭĕńŘĬ ėĺŅĴľĴŅĵ 
  I ĔŅĶĺńħįĸĵńĚœĴƞĽĴĭŌĶĦƢ (INCOMPLETE)  
  P ĔŅĶŏĶňĵĬĔŅĶĽŀĬĵńĚœĴƞĽŇŘĬĽŋħȮ(IN PROGRESS) 
 ĔĶŃĭĺĬĺŇĝŅĪňŗĬńĔĻŉĔļŅœħƟĸņħńĭĕńŘĬȮA, B+, B, C+, C, D+, D ľĶŊŀ S, CE, CP, CS, CT ŐĸŃȮCX 
ŏĪƞŅĬńŘĬȮěŉĚěŃĬńĭľĬƞĺĵĔŇĨĕŀĚĔĶŃĭĺĬĺŇĝŅĬńŘĬŏĮƦĬľĬƞĺĵĔŇĨĽŃĽĴŏıŊŗŀĽņŏĶŖěĔŅĶĻŉĔļŅ 
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2.ȮĔĶŃĭĺĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅȮ 
0,/ȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕĦŃĬńĔĻŉĔļŅĪňŗĵńĚœĴƞĽņŏĶŖěĔŅĶĻŉĔļŅ 
ŹȮĔŅĶĪĺĬĽŀĭŒĬĶŃħńĭĔĶŃĭĺĬĺŇĝŅȮĴňĔŅĶĮĶŃŏĴŇĬĕƟŀĽŀĭőħĵėĦŃĔĶĶĴĔŅĶĪĺĬĽŀĭĶŃħńĭėĦŃȮȮ
ĔŅĶĮĶŃŏĴŇĬįĸĕŀĚŐĨƞĸŃĶŅĵĺŇĝŅĨƟŀĚœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔėĦŅěŅĶĵƢĪňŗĶƞĺĴĽŀĬȮŐĸŃœħƟĶńĭėĺŅĴ
ŏľŖĬĝŀĭěŅĔĪňŗĮĶŃĝŋĴėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅĳŅėĺŇĝŅȮ 
ŹȮĔŅĶĪĺĬĽŀĭŒĬĶŃħńĭľĸńĔĽŌĨĶĪņőħĵĔŅĶıŇěŅĶĦŅįĸĔŅĶĻŉĔļŅěŅĔŐĨƞĸŃĔĶŃĭĺĬĺŇĝŅŏıŊŗŀĬņ
ĕƟŀĴŌĸœĮıŇěŅĶĦŅĮĶńĭĮĶŋĚĕƟŀĽŀĭŒĬĶŅĵĺŇĝŅĪňŗĴňĬńĔĻŉĔļŅĴňįĸĔŅĶŏĶňĵĬĨŗņĔĺƞŅĴŅĨĶģŅĬĪňŗĔņľĬħȮ
ĶĺĴĪńŘĚĴňĔŅĶĮĶŃŏĴŇĬĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢőħĵĬńĔĻŉĔļŅŏıŊŗŀĶńĭĪĶŅĭĔŅĶĪńĭĞƟŀĬĕŀĚŏĬŊŘŀľŅĭŅĚ
ĶŅĵĺŇĝŅėĺŅĴėĶŀĭėĸŋĴĕŀĚŏĬŊŘŀľŅȮėĺŅĴĝńħŏěĬȮĔŅĶŏĝŊŗŀĴőĵĚĕŀĚŏĬŊŘŀľŅěŅĔĝńŘĬĮƖĪňŗȮ/-2ŐĸŃ
ĶńĭĪĶŅĭėĺŅĴŏľŖĬĺƞŅėĺŅĴĶŌƟĪňŗœħƟĶńĭěŅĔľĸńĔĽŌĨĶĬňŘĪņŒľƟĬńĔĻŉĔļŅĴńŗĬŒěĪňŗěŃĬņœĮŒĝƟŒĬĔŅĶĪņĚŅĬ
ŐĸŃĔŅĶĻŉĔļŅĨƞŀœħƟľĶŊŀœĴƞ 

 
0,0ȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟľĸńĚěŅĔĬńĔĻŉĔļŅĽņŏĶŖěĔŅĶĻŉĔļŅ 

 Ź ĮĶŃŏĴŇĬěŅĔĭńĦĤŇĨĪňŗěĭ 
 Ź ĮĶŃŏĴŇĬěŅĔįŌƟŒĝƟĭńĦĤŇĨ 
 

3.ȮŏĔĦĤƢĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶȮ 

 ŒľƟŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,Ȯ034/ȮœħƟŐĔƞ 
/'ȮĨƟŀĚŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĨƞŅĚŕȮŒľƟėĶĭĨŅĴľĸńĔĽŌĨĶŐĸŃŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅȮŐĸŃĨƟŀĚœĴƞĴňĔĶŃĭĺĬĺŇĝŅŒħȮĪňŗ
œħƟĶńĭŀńĔļĶĸŅħńĭĕńŘĬȮI ľĶŊŀȮP 
0'ȮĔŅĶĻŉĔļŅŒĬĶŃĭĭĪĺŇĳŅėȮĨƟŀĚŒĝƟŏĺĸŅŒĬĔŅĶŏĶňĵĬœĴƞĬƟŀĵĔĺƞŅȮ4ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮ 
ĽņľĶńĭĬńĔĻŉĔļŅĪňŗőŀĬĴŅěŅĔĽĩŅĭńĬŀŋħĴĻŉĔļŅȮŒľƟĬńĭŏĺĸŅĪňŗĻŉĔļŅŒĬĽĩŅĭńĬŀŋħĴĻŉĔļŅŏħŇĴŐĸŃŏĺĸŅĪňŗĻŉĔļŅ
ŒĬĴľŅĺŇĪĵŅĸńĵĶĺĴĔńĬ 
1'ȮĴňėƞŅĸņħńĭĕńŘĬĽŃĽĴŏĜĸňŗĵŒĬĺŇĝŅŏŀĔȮœĴƞĬƟŀĵĔĺƞŅȮ0,..ȮŐĸŃĴňėƞŅĸņħńĭĕńŘĬĽŃĽĴŏĜĸňŗĵĨĸŀħľĸńĔĽŌĨĶœĴƞĬƟŀĵ
ĔĺƞŅȮ0,.. 
2'ȮŏĕƟŅĶńĭĔŅĶĪħĽŀĭėĺŅĴĶŌƟŐĸŃĪńĔļŃĳŅļŅŀńĚĔķļĽņľĶńĭĬńĔĻŉĔļŅĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞĔƞŀĬĽņŏĶŖě
ĔŅĶĻŉĔļŅĨŅĴĮĶŃĔŅĻĕŀĚĴľŅĺŇĪĵŅĸńĵ 
3'ȮŏĮƦĬįŌƟĴňėŋĦĽĴĭńĨŇŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶıŇěŅĶĦŅŏĔňĵĶĨŇŐĸŃĻńĔħŇśĕŀĚ
ĬńĔĻŉĔļŅĪňŗěŃœħƟĶńĭĔŅĶŏĽĬŀŒľƟœħƟĶńĭĮĶŇĠĠŅȮĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨȮĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨĝńŘĬĽŌĚȮ
ŀĬŋĮĶŇĠĠŅȮľĶŊŀĮĶŃĔŅĻĬňĵĭńĨĶȮĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
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ľĴĺħĪňŗȮ6,ȮȮĔŅĶıńĥĬŅėĦŅěŅĶĵƢ 
 
1. ĔŅĶŏĨĶňĵĴĔŅĶĽņľĶńĭŀŅěŅĶĵƢŒľĴƞȮ 

(1) ĴňĔŅĶĮģĴĬŇŏĪĻŐĬŃŐĬĺĔŅĶŏĮƦĬėĶŌŐĔƞŀŅěŅĶĵƢŒľĴƞȮŒľƟĴňėĺŅĴĶŌƟŐĸŃŏĕƟŅŒěĬőĵĭŅĵĕŀĚĽĩŅĭńĬȮėĦŃȮ
ĨĸŀħěĬŒĬľĸńĔĽŌĨĶĪňŗĽŀĬ 

(2) ĽƞĚŏĽĶŇĴŀŅěŅĶĵƢŒľƟĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵŀĵƞŅĚ
ĨƞŀŏĬŊŗŀĚȮĔŅĶĽĬńĭĽĬŋĬħƟŅĬĔŅĶĻŉĔļŅĨƞŀȮİƗĔŀĭĶĴȮħŌĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıŒĬŀĚėƢĔĶĨƞŅĚŕȮĔŅĶ
ĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĮĶŃŏĪĻŐĸŃ-ľĶŊŀĨƞŅĚĮĶŃŏĪĻȮľĶŊŀĔŅĶĸŅŏıŊŗŀŏıŇŗĴıŌĬĮĶŃĽĭĔŅĶĦƢ 

 

2. ĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃŒľƟŐĔƞėĦŅěŅĶĵƢȮ 
2.1 ĔŅĶıńĥĬŅĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸȮ 

(1) ĽƞĚŏĽĶŇĴŀŅěŅĶĵƢŒľƟĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵ
ŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĔŅĶĽĬńĭĽĬŋĬħƟŅĬĔŅĶĻŉĔļŅĨƞŀȮİƗĔŀĭĶĴȮħŌĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıŒĬŀĚėƢĔĶ
ĨƞŅĚŕȮĔŅĶĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĮĶŃŏĪĻŐĸŃ-ľĶŊŀĨƞŅĚĮĶŃŏĪĻȮľĶŊŀĔŅĶĸŅŏıŊŗŀŏıŇŗĴıŌĬ
ĮĶŃĽĭĔŅĶĦƢ 

(2) ĔŅĶŏıŇŗĴıŌĬĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸŒľƟĪńĬĽĴńĵ 
 

0,0ȮĔŅĶıńĥĬŅĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıħƟŅĬŀŊŗĬŕȮ 
(1) ĔŅĶĴňĽƞĺĬĶƞĺĴŒĬĔŇěĔĶĶĴĭĶŇĔŅĶĺŇĝŅĔŅĶŐĔƞĝŋĴĝĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃėŋĦīĶĶĴ 
(2) ĴňĔŅĶĔĶŃĨŋƟĬŀŅěŅĶĵƢĪņįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĽŅĵĨĶĚŒĬĽŅĕŅĺŇĝŅ 
(3) ĽƞĚŏĽĶŇĴĔŅĶĪņĺŇěńĵĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞŏĮƦĬľĸńĔŐĸŃŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĴňėĺŅĴ
ŏĝňŗĵĺĝŅĠŒĬĽŅĕŅĺŇĝŅĝňı 
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ľĴĺħȮ5,ȮĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ 
 

 

/,ȮȮĔŅĶĔņĔńĭĴŅĨĶģŅĬȮ 
ĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶňŐĸŃĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇ
ĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇ-ĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅĺŇĝŅĨĸŀħĶŃĵŃŏĺĸŅĪňŗĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬ
ľĸńĔĽŌĨĶ 

¶ ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ ĴňěņĬĺĬœĴƞĬƟŀĵĔĺƞŅȮ3ȮėĬȮĴňėŋĦĺŋĥŇĨĶĚľĶŊŀĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĪňŗŏĮƕħ
ĽŀĬȮĕńŘĬĨŗņĮĶŇĠĠŅőĪľĶŊŀŏĪňĵĭŏĪƞŅľĶŊŀĴňĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶœĴƞĨŗņĔĺƞŅįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮŐĸŃĴň
įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗœħƟĶńĭĔŅĶŏįĵŐıĶƞĨŅĴľĸńĔŏĔĦĤƢĪňŗĔņľĬħŒĬĔŅĶıŇěŅĶĦŅŐĨƞĚĨńŘĚŒľƟĭŋėėĸħņĶĚ
ĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ ŀĵƞŅĚĬƟŀĵȮ/ȮĶŅĵĔŅĶŒĬĶŀĭȮ3ȮĮƖĵƟŀĬľĸńĚ 

¶ ŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶ ĴňėŋĦĺŋĥŇĨĶĚľĶŊŀĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĪňŗŏĮƕħĽŀĬ ĕńŘĬĨŗņĮĶŇĠĠŅőĪľĶŊŀ
ŏĪňĵĭŏĪƞŅľĶŊŀĴňĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶœĴƞĨŗņĔĺƞŅįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮŐĸŃĴňįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗœħƟĶńĭĔŅĶ
ŏįĵŐıĶƞĨŅĴľĸńĔŏĔĦĤƢĪňŗĔņľĬħŒĬĔŅĶıŇěŅĶĦŅŐĨƞĚĨńŘĚŒľƟĭŋėėĸħņĶĚĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ ŀĵƞŅĚĬƟŀĵȮ
/ȮĶŅĵĔŅĶŒĬĶŀĭȮ3ȮĮƖĵƟŀĬľĸńĚ 

¶ ĴňĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĪŋĔȮ3ȮĮƖȮőħĵĬņėĺŅĴėŇħŏľŖĬĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇȮĭńĦĤŇĨŒľĴƞȮįŌƟŒĝƟ
ĭńĦĤŇĨȮŐĸŃĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚŏĻĶļģĔŇěȮĽńĚėĴȮŐĸŃėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮĴŅĮĶŃĔŀĭĔŅĶ
ıŇěŅĶĦŅ 

2,ȮȮĭńĦĤŇĨ 

¶ ĴňĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĭńĦĤŇĨĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ(TQF) ŐĸŃįĸĸńıīƢ
ĔŅĶŏĶňĵĬĶŌƟĕŀĚĭńĦĤŇĨĪňŗľĸńĔĽŌĨĶĔņľĬħȮ(PLO)ȮĞŉŗĚėĶŀĭėĸŋĴįĸĔŅĶŏĶňĵĬĶŌƟĪňŗŏĪňĵĭŏėňĵĚœħƟŀĵƞŅĚĬƟŀĵȮ3Ȯ
ħƟŅĬȮėŊŀȮ/'ȮħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮ0'ȮħƟŅĬėĺŅĴĶŌƟȮ1'ȮħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅȮ2'ȮħƟŅĬĪńĔļŃ
ėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭȮ3'ȮħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮ
ŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

¶ ĴňĔŅĶĽņĶĺěĕƟŀĴŌĸįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮŐĸŃĭńĦĤŇĨĪňŗœħƟĚŅĬĪņ-ĮĶŃĔŀĭŀŅĝňıŀŇĽĶŃȮ
ĳŅĵŒĬĶŃĵŃŏĺĸŅȮ/ȮĮƖĬńĭěŅĔĺńĬĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅȮŏĴŊŗŀŏĪňĵĭĔńĭĭńĦĤŇĨĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅŒĬĮƖ
ĔŅĶĻŉĔļŅĬńŘĬŕ 

1,ȮȮĬńĔĻŉĔļŅȮ 

¶ ĴňĔĶŃĭĺĬĔŅĶĶńĭĬńĔĻŉĔļŅĪňŗŏľĴŅŃĽĴ őħĵĔņľĬħŏĔĦĤƢĔŅĶėńħŏĸŊŀĔŐĸŃėŋĦĽĴĭńĨŇĕŀĚĬńĔĻŉĔļŅŒľƟ
ĽŀħėĸƟŀĚĔńĭĸńĔļĦŃĕŀĚľĸńĔĽŌĨĶȮŐĸŃĴňĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĔƞŀĬŏĕƟŅĻŉĔļŅ ŏıŊŗŀŒľƟĬńĔĻŉĔļŅĴňėĺŅĴ
ıĶƟŀĴŒĬĔŅĶŏĶňĵĬŐĸŃĽŅĴŅĶĩĽņŏĶŖěĔŅĶĻŉĔļŅœħƟĨŅĴĶŃĵŃŏĺĸŅĪňŗľĸńĔĽŌĨĶĔņľĬħ 

¶ ĴňĔŅĶěńħĔŇěĔĶĶĴŏıŊŗŀıńĥĬŅėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩȮŐĸŃĻńĔĵĳŅıĕŀĚĬńĔĻŉĔļŅŒĬĶŌĮŐĭĭĨƞŅĚŕȮ
ŏĽĶŇĴĽĶƟŅĚėĺŅĴŏĮƦĬıĸŏĴŊŀĚħňĪňŗĴňěŇĨĽņĬŉĔĽŅīŅĶĦŃȮŐĸŃŏĽĶŇĴĽĶƟŅĚĪńĔļŃĔŅĶŏĶňĵĬĶŌƟŒĬĻĨĺĶĶļĪňŗȮ0/ 
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¶ ĴňĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŏıŊŗŀŒľƟėņĮĶŉĔļŅħƟŅĬĺŇĝŅĔŅĶȮŐĸŃŐĬŃŐĬĺŒľƟŐĔƞĬńĔĻŉĔļŅĪŋĔėĬȮőħĵ
ŀŅěŅĶĵƢěŃĨƟŀĚĔņľĬħĝńŗĺőĴĚŒľƟėņĮĶŉĔļŅȮ&Office Hours) ŏıŊŗŀŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩŏĕƟŅĮĶŉĔļŅœħƟ 

¶ ĴňĔŅĶĽņĶĺěĕƟŀĴŌĸĔŅĶėĚŀĵŌƞĕŀĚĬńĔĻŉĔļŅȮŀńĨĶŅĔŅĶĽņŏĶŖěĔŅĶĻŉĔļŅȮŏıŊŗŀĮĶŃŏĴŇĬŐĬĺőĬƟĴįĸĔŅĶ
ħņŏĬŇĬĚŅĬ 

¶ ĴňĶŃĭĭĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬĕŀĚĬńĔĻŉĔļŅĪňŗĴňĮĶŃĽŇĪīŇĳŅıȮőħĵĴňĔŅĶĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěŐĸŃįĸ
ĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬȮ 

2,ȮȮŀŅěŅĶĵƢȮ 

¶ ĴňĶŃĭĭĔŅĶĶńĭŀŅěŅĶĵƢŒľĴƞĪňŗĽŀħėĸƟŀĚĔńĭĶŃŏĭňĵĭ-ĕƟŀĭńĚėńĭĕŀĚĴľŅĺŇĪĵŅĸńĵȮŐĸŃĨƟŀĚĴňėŃŐĬĬ
ĪħĽŀĭėĺŅĴĽŅĴŅĶĩĳŅļŅŀńĚĔķļĨŅĴŏĔĦĤƢĪňŗĴľŅĺŇĪĵŅĸńĵĔņľĬħȮĞŉŗĚĽŀħėĸƟŀĚĔńĭĮĶŃĔŅĻ
ėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮŏĶŊŗŀĚȮĴŅĨĶģŅĬėĺŅĴĽŅĴŅĶĩĳŅļŅŀńĚĔķļĕŀĚŀŅěŅĶĵƢĮĶŃěņ  

¶ ĴňĶŃĭĭĔŅĶĭĶŇľŅĶȮŐĸŃĶŃĭĭĔŅĶĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅŀŅěŅĶĵƢĪňŗŏľĴŅŃĽĴŐĸŃĽŀħėĸƟŀĚĔńĭĺŇĽńĵĪńĻĬƢ
ŐĸŃĬőĵĭŅĵĕŀĚĴľŅĺŇĪĵŅĸńĵȮŐĸŃŐĬĺĪŅĚĕŀĚľĸńĔĽŌĨĶ 

¶ ĴňĶŃĭĭĔŅĶıńĥĬŅėŋĦĳŅıŀŅěŅĶĵƢ ŏıŊŗŀŒľƟŀŅěŅĶĵƢĴňėĺŅĴĶŌƟėĺŅĴŏĝňŗĵĺĝŅĠŒĬĽŅĕŅĺŇĝŅĪňŗŏĮƕħĽŀĬȮŐĸŃ
ĴňėĺŅĴĔƟŅĺľĬƟŅŒĬĔŅĶįĸŇĨįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

¶ ĴňĔŅĶĽņĶĺěĕƟŀĴŌĸŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪňŗĴňėŋĦĺŋĥŇĮĶŇĠĠŅŏŀĔȮĨņŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮįĸĚŅĬ
ĪŅĚĺŇĝŅĔŅĶȮĔŅĶėĚŀĵŌƞĕŀĚŀŅěŅĶĵƢȮŐĸŃėĺŅĴıŉĚıŀŒěĕŀĚŀŅěŅĶĵƢȮŏıŊŗŀĮĶŃŏĴŇĬŐĬĺőĬƟĴįĸĔŅĶ
ħņŏĬŇĬĚŅĬ 

3,ȮȮľĸńĔĽŌĨĶȮĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬȮ 

¶ ĴňĔĶŃĭĺĬĔŅĶŀŀĔŐĭĭ-ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŐĸŃĔĶŃĭĺĬĺŇĝŅŒľƟĴňŏĬŊŘŀľŅĪňŗĪńĬĽĴńĵȮœħƟĴŅĨĶģŅĬĪŅĚ
ĺŇĝŅĔŅĶ-ĺŇĝŅĝňıȮĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬȮŐĸŃŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴ
ŐľƞĚĝŅĨŇȮ 

¶ ĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĴňĔŅĶİƗĔĮĢŇĭńĨŇ 

¶ ĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĴňĔŅĶĭŌĶĦŅĔŅĶĔńĭĔŅĶĺŇěńĵȮĔŅĶĭĶŇĔŅĶĺŇĝŅĔŅĶȮŐĸŃĔŅĶĪņĬŋĭņĶŋĚĻŇĸĮŃ
ŐĸŃĺńĥĬīĶĶĴ 

¶ ĴňĔŅĶĔņľĬħŀŅěŅĶĵƢįŌƟĽŀĬŒĬŐĨƞĸŃĔĶŃĭĺĬĺŇĝŅȮőħĵėņĬŉĚĩŉĚėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŐĸŃėĺŅĴ
ŏĝňŗĵĺĝŅĠŒĬĔĶŃĭĺĬĺŇĝŅĪňŗĽŀĬȮŐĸŃĴňĔŅĶĔņĔńĭȮĨŇħĨŅĴȮŐĸŃĨĶĺěĽŀĭĔŅĶěńħĪņŐįĬĔŅĶŏĶňĵĬĶŌƟȮ
ŐĸŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 

¶ ĴňĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬȮĔņĔńĭŒľƟĴňĔŅĶĮĶŃŏĴŇĬĨŅĴĽĳŅıěĶŇĚȮŐĸŃĴňĺŇīňĔŅĶĮĶŃŏĴŇĬĪňŗľĸŅĔľĸŅĵ 
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6,ȮȮĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟȮ 

¶ ĴňĶŃĭĭĔŅĶħņŏĬŇĬĚŅĬĕŀĚĳŅėĺŇĝŅ-ėĦŃ-ĴľŅĺŇĪĵŅĸńĵȮőħĵĔŅĶĴňĽƞĺĬĶƞĺĴĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶȮŒĬĔŅĶěńħŏĨĶňĵĴĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟĪňŗěņŏĮƦĬĨƞŀĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĪńŘĚĪŅĚħƟŅĬĔŅĵĳŅıȮ
ŀŋĮĔĶĦƢȮŏĪėőĬőĸĵňȮŐĸŃĽŇŗĚŀņĬĺĵėĺŅĴĽŃħĺĔľĶŊŀĪĶńıĵŅĔĶĪňŗŏŀŊŘŀĨƞŀĔŅĶŏĶňĵĬĶŌƟȮȮŀĵƞŅĚŏıňĵĚıŀŐĸŃ
ŏľĴŅŃĽĴĨƞŀĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĞŉŗĚěŃĽƞĚįĸŒľƟįŌƟŏĶňĵĬĽŅĴŅĶĩŏĶňĵĬĶŌƟœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸ 

¶ ĴňĔŅĶĽņĶĺěėĺŅĴıŉĚıŀŒěŐĸŃėĺŅĴĨƟŀĚĔŅĶĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬŐĸŃĬńĔĻŉĔļŅĨƞŀĽŇŗĚĽĬńĭĽĬŋĬĔŅĶ
ŏĶňĵĬĶŌƟȮŐĸŃĬņįĸĔŅĶĽņĶĺěĴŅıńĥĬŅĮĶńĭĮĶŋĚ 

5,ȮȮĔŅĶĔņľĬħĨńĺĭƞĚĝňŘįĸĔŅĶħņŏĬŇĬĚŅĬȮ&Key Performance Indicators)  
Ȯ 

ħńĝĬňĭƞĚĝňŘįĸĔŅĶħņŏĬŇĬĚŅĬ ĮƖĪňŗȮ1 ĮƖĪňŗȮ0 ĮƖĪňŗȮ1 ĮƖĪňŗȮ2 ĮƖĪňŗȮ3 
ĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅ/ĽŅĕŅĺŇĝŅ      
1. ĴňĔŅĶĮĶŃĝŋĴľĸńĔĽŌĨĶŏıŊŗŀĺŅĚŐįĬȮĨŇħĨŅĴȮŐĸŃĪĭĪĺĬĔŅĶħņŏĬŇĬĚŅĬľĸńĔĽŌĨĶȮŀĵƞŅĚĬƟŀĵĮƖ
ĔŅĶĻŉĔļŅĸŃĽŀĚėĶńŘĚȮőħĵĴňŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŏĕƟŅĶƞĺĴĮĶŃĝŋĴȮŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ6.Ȯ
ŐĸŃĴňĔŅĶĭńĬĪŉĔĔŅĶĮĶŃĝŋĴĪŋĔėĶńŘĚ 

x x x x x 

2. ĴňĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶȮĨŅĴŐĭĭȮĴėŀ,0ȮĪňŗĽŀħėĸƟŀĚĔńĭĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇŐľƞĚĝŅĨŇȮ
ľĶŊŀĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅȮ-ĽŅĕŅĺŇĝŅ 

x x x x x 

3. ĴňĶŅĵĸŃŏŀňĵħĕŀĚĔĶŃĭĺĬĺŇĝŅȮŐĸŃĶŅĵĸŃŏŀňĵħĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮ&ĩƟŅĴň'ȮĨŅĴŐĭĭȮ
Ĵėŀ,1ȮŐĸŃȮĴėŀ,2ȮŀĵƞŅĚĬƟŀĵĔƞŀĬĔŅĶŏĮƕħĽŀĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅŒľƟėĶĭĪŋĔĔĶŃĭĺĬĺŇĝŅ 

x x x x x 

4. ěńħĪņĶŅĵĚŅĬįĸĔŅĶħņŏĬŇĬĔŅĶĕŀĚĔĶŃĭĺĬĺŇĝŅȮŐĸŃĶŅĵĚŅĬįĸĔŅĶħņŏĬŇĬĔŅĶĕŀĚ
ĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮȮĨŅĴŐĭĭȮĴėŀ,3ȮŐĸŃȮĴėŀ,4ȮŒľƟėĶĭĪŋĔĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬ
ľĸńĔĽŌĨĶȮĳŅĵŒĬȮ1.ȮĺńĬȮľĸńĚĺńĬĮƕħĳŅėĔŅĶĻŉĔļŅ 

x x x x x 

5. ěńħĪņĶŅĵĚŅĬįĸĔŅĶħņŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶĨŅĴŐĭĭȮĴėŀ,5ȮȮĳŅĵŒĬȮ4.ȮĺńĬȮľĸńĚĽŇŘĬĽŋħĮƖ
ĔŅĶĻŉĔļŅ 

x x x x x 

6. ĴňĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅĨŅĴĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟȮĪňŗĔņľĬħŒĬȮĴėŀ,1ȮŐĸŃȮ
Ĵėŀ,2Ȯ&ĩƟŅĴň'ȮŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ25ȮĕŀĚĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 

x x x x x 

7. ĴňĔŅĶıńĥĬŅȮ-ĮĶńĭĮĶŋĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔĸĵŋĪīƢĔŅĶĽŀĬȮľĶŊŀȮĔŅĶĮĶŃŏĴŇĬįĸĔŅĶ
ŏĶňĵĬĶŌƟȮěŅĔįĸĔŅĶĮĶŃŏĴŇĬĔŅĶħņŏĬŇĬĚŅĬĪňŗĶŅĵĚŅĬŒĬȮĴėŀȮ,5ȮĮƖĪňŗŐĸƟĺ 

 x x x x 

8. ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪňŗœħƟĶńĭĔŅĶŐĨƞĚĨńŘĚŒľĴƞȮȮœħƟĶńĭėņŐĬŃĬņħƟŅĬĔŅĶĭĶŇľŅĶěńħĔŅĶ
ľĸńĔĽŌĨĶ 

x x x x x 

9. ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪŋĔėĬœħƟĶńĭĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶȮŐĸŃȮ-ľĶŊŀĺŇĝŅĝňıȮŀĵƞŅĚĬƟŀĵĮƖ
ĸŃȮ/ȮėĶńŘĚ 

x x x x x 

10. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵȮ-ĭńĦĤŇĨŒľĴƞĪňŗĴňĨƞŀėŋĦĳŅıľĸńĔĽŌĨĶȮŏĜĸňŗĵœĴƞĬƟŀĵ
ĔĺƞŅȮ1,31ȮěŅĔėŃŐĬĬŏĨŖĴȮ3Ȯ,. 

   x x 

11. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨĪňŗĴňĨƞŀĭńĦĤŇĨŒľĴƞȮŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅȮ1,31ȮěŅĔėŃŐĬĬŏĨŖĴȮ
3Ȯ,. 

    x 
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ľĴĺħĪňŗȮ8.ȮĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
 
/,ȮȮĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇįĸĕŀĚĔŅĶĽŀĬ 

1.1 ȮĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
R ĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢőħĵĬńĔĻŉĔļŅȮŐĸŃĬņįĸĔŅĶĮĶŃŏĴŇĬĴŅĺŇŏėĶŅŃľƢŏıŊŗŀľŅ
ěŋħŀƞŀĬŐĸŃěŋħŐĕŖĚŒĬĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬȮŏıŊŗŀĮĶńĭĔĸĵŋĪīƢĔŅĶĽŀĬŒľƟŏľĴŅŃĽĴȮőħĵ
ŀŅěŅĶĵƢŐĨƞĸŃĪƞŅĬ 

R ĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅőħĵĔŅĶĽŀĭȮ 
R ĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅőħĵĔŅĶĮĢŇĭńĨŇĚŅĬĔĸŋƞĴ 
R ĺŇŏėĶŅŃľƢŏıŊŗŀľŅěŋħŀƞŀĬŐĸŃěŋħŐĕŖĚŒĬĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅȮŏıŊŗŀĮĶńĭĔĸĵŋĪīƢĔŅĶĽŀĬŒľƟ
ŏľĴŅŃĽĴĔńĭĬńĔĻŉĔļŅŐĨƞĸŃĝńŘĬĮƖȮőħĵŀŅěŅĶĵƢŐĨƞĸŃĪƞŅĬ 

/,0ȮȮĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬĪńĔļŃĕŀĚŀŅěŅĶĵƢŒĬĔŅĶŒĝƟŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
ŒľƟĬńĔĻŉĔļŅœħƟĮĶŃŏĴŇĬįĸĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢŒĬĪŋĔħƟŅĬȮĪńŘĚŒĬħƟŅĬĪńĔļŃȮĔĸĵŋĪīƢĔŅĶĽŀĬȮŐĸŃĔŅĶ
ŒĝƟĽŊŗŀŒĬĪŋĔĔĶŃĭĺĬĺŇĝŅ 

 
2. ĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴ 
R ĮĶŃŏĴŇĬőħĵĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ 
R ĮĶŃŏĴŇĬőħĵĭńĦĤŇĨĪňŗĽņŏĶŖěĔŅĶĻŉĔļŅ 
R ĮĶŃŏĴŇĬőħĵįŌƟŒĝƟĭńĦĤŇĨ-įŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵŀŊŗĬŕ 

 
3. ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶħņŏĬŇĬĚŅĬĨŅĴĶŅĵĸŃŏŀňĵħľĸńĔĽŌĨĶ 
ĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĔŅĶĻŉĔļŅĮĶŃěņĮƖ ĨŅĴħńĝĬňĭƞĚĝňŘįĸĔŅĶħņŏĬŇĬĚŅĬĪňŗĶŃĭŋŒĬľĴĺħĪňŗ 7 ĕƟŀ 5 őħĵ

ėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬŀĵƞŅĚĬƟŀĵ 3 ėĬ ĮĶŃĔŀĭħƟĺĵįŌƟĪĶĚėŋĦĺŋĥŇŒĬĽŅĕŅĺŇĝŅŀĵƞŅĚĬƟŀĵ 1 ėĬ ĪňŗœħƟĶńĭĔŅĶ
ŐĨƞĚĨńŘĚěŅĔĴľŅĺŇĪĵŅĸńĵ 
 
2, ȮĔŅĶĪĭĪĺĬįĸĔŅĶĮĶŃŏĴŇĬŐĸŃĺŅĚŐįĬĮĶńĭĮĶŋĚ 

ŒľƟĔĶĶĴĔŅĶĺŇĝŅĔŅĶĮĶŃěņĽŅĕŅĺŇĝŅ/ĳŅėĺŇĝŅȮĶĺĭĶĺĴĕƟŀĴŌĸěŅĔĔŅĶĮĶŃŏĴŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĕŀĚ
ŀŅěŅĶĵƢȮĬńĔĻŉĔļŅȮĭńĦĤŇĨȮŐĸŃįŌƟŒĝƟĭńĦĤŇĨȮŐĸŃĕƟŀĴŌĸěŅĔȮĴėŀ, 5, 6, 7 ŏıŊŗŀĪĶŅĭĮƤĠľŅĕŀĚĔŅĶĭĶŇľŅĶ
ľĸńĔĽŌĨĶĪńŘĚŒĬĳŅıĶĺĴŐĸŃŒĬŐĨƞĸŃĔĶŃĭĺĬĺŇĝŅȮŐĸŃĬņœĮĽŌƞĔŅĶħņŏĬŇĬĔŅĶĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŐĸŃ
ľĸńĔĽŌĨĶĨƞŀœĮȮĽņľĶńĭĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĬńŘĬěŃĔĶŃĪņĪŋĔ ŕȮ5 ĮƖȮĪńŘĚĬňŘȮŏıŊŗŀŒľƟľĸńĔĽŌĨĶĴňėĺŅĴĪńĬĽĴńĵŐĸŃ
ĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŒĝƟĭńĦĤŇĨ 
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ĳŅėįĬĺĔȮ/ 
ėņŀīŇĭŅĵĸńĔļĦŃĔĶŃĭĺĬĺŇĝŅ 

 
/,ȮĔĶŃĭĺĬĺŇĝŅėĦŃĴĬŋļĵĻŅĽĨĶƢȮ 

Ĵ,ŀ,Ȯ101 (001101) : ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ1 ȮȮȮȮ3(3-0-6) 
ENGL  101 : Fundamental English 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  œĴƞĴň 

 ĔŅĶĽŊŗŀĽŅĶĳŅļŅŀńĚĔķļȮŏıŊŗŀĔŅĶĮĢŇĽńĴıńĬīƢŒĬĝňĺŇĨĮĶŃěņĺńĬȮĪńĔļŃĔŅĶĲƤĚȮıŌħȮŀƞŅĬŐĸŃŏĕňĵĬŒĬĶŃħńĭ
ŏĭŊŘŀĚĨƟĬȮŒĬĭĶŇĭĪĪŅĚĽńĚėĴŐĸŃĺńĥĬīĶĶĴĪňŗľĸŅĔľĸŅĵŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨ 
 Communication in English for everyday interactions. Basic listening, speaking, reading 
and writing skills in various social and cultural contexts for life-long learning. 

Ĵ,ŀ,Ȯ100 (001100) : ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ0 ȮȮȮȮ3(3-0-6) 
ENGL  100 : Fundamental English 0 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  Ĵ,ŀ,Ȯ101 (001101) ľĶŊŀȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 

 ĔŅĶĽŊŗŀĽŅĶĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĮĢŇĽńĴıńĬīƢŒĬĝňĺŇĨĮĶŃěņĺńĬȮĪńĔļŃĔŅĶĲƤĚȮıŌħȮŀƞŅĬŐĸŃŏĕňĵĬŒĬĶŃħńĭ
ĪňŗĞńĭĞƟŀĬĕŉŘĬŒĬĭĶŇĭĪĪŅĚĽńĚėĴŐĸŃĺńĥĬīĶĶĴĪňŗľĸŅĔľĸŅĵŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨ 
 Communication in English for everyday interactions. More advanced listening, 
speaking, reading and writing skills in various social and cultural contexts for life-long 
learning. 

Ĵ,ŀ,Ȯ201 (001201) : ĔŅĶŀƞŅĬŏĝŇĚĺŇŏėĶŅŃľƢŐĸŃĔŅĶŏĕňĵĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸ ȮȮȮȮ3(3-0-6) 
ENGL  201 : Critical Reading and Effective Writing 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  Ĵ,ŀ,Ȯ/.0Ȯ(001102) ľĶŊŀȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 

 ĪńĔļŃĳŅļŅŀńĚĔķļĽņľĶńĭĔŅĶŀƞŅĬŏĝŇĚĺŇŏėĶŅŃľƢěŅĔŐľĸƞĚĕƟŀĴŌĸŐĸŃĽŊŗŀĨƞŅĚŕȮŐĸŃĔŅĶŏĕňĵĬŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇįĸȮŒĬľńĺĕƟŀĨŅĴėĺŅĴĽĬŒěĕŀĚįŌƟŏĶňĵĬ 
 English language skills for critical reading from different sources and media and 
effective writing on topics of studelrqŲȮglrcpcqrq, 

Ĵ,ŀ,Ȯ225 (001225) :   ĳŅļŅŀńĚĔķļŒĬĭĶŇĭĪĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ    3(3-0-6) 
ENGL 225  :   English in Science and Technology Context 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ 8ȮȮȮĴ,ŀ,Ȯ/.0Ȯ(001102) ľĶŊŀȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 
 ĪńĔļŃȮŀĚėƢĮĶŃĔŀĭȮŐĸŃľĬƟŅĪňŗĕŀĚĳŅļŅŏĜıŅŃĪŅĚȮŏıŊŗŀĔŅĶĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıŒĬĭĶŇĭĪĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň 
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 Specific language functions, components and skills for effective communication in 
science and technology contexts. 

0,ȮĔĶŃĭĺĬĺŇĝŅėĦŃĻŉĔļŅĻŅĽĨĶƢȮ 

Ļ,ĸ,Ȯ/10Ȯ&.35/10' Ȯ8ȮȮȮĝňĺŇĨĴňĽŋĕŒĬėƞŅĵıńĔŐĶĴ         0&0-.-2'  
EDPE /10 Ȯ Ȯ8    Happy Life in Camping 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ Ȯ8    œĴƞĴň 
 ėĺŅĴĶŌƟĪńŗĺœĮŏĔňŗĵĺĔńĭėƞŅĵıńĔŐĶĴȮĮĶńĝĠŅȮŐĸŃĺńĨĩŋĮĶŃĽĚėƢĕŀĚėƞŅĵıńĔŐĶĴȮĮĶŃŏĳĪĕŀĚėƞŅĵıńĔŐĶĴȮ
ĔŇěĔĶĶĴĨƞŅĚŕȮĪňŗŀŅěŏĸŊŀĔěńħŒĬėƞŅĵıńĔŐĶĴȮĔŅĶĻŉĔļŅīĶĶĴĝŅĨŇȮĮƙŅœĴƟȮŐĸŃĔŅĶŀĬŋĶńĔļƢȮĔŅĶĺŅĚŐįĬěńħėƞŅĵıńĔ
ŐĶĴȮĔŅĶŏĮƦĬįŌƟĬņėƞŅĵıńĔŐĶĴȮĔŅĶĮĶŃŏĴŇĬįĸėƞŅĵıńĔŐĶĴȮŐĸŃİƗĔĮĢŇĭńĨŇĔŅĶěńħėƞŅĵıńĔŐĶĴ 
 Introduction to camping, philosophy and objectives. Kinds of camping. Camping 
activities. Natural study, forest and conservation. Planning of camping management and 
camping leader. Camping evaluation and practice on camping activities. 

1,ȮĔĶŃĭĺĬĺŇĝŅėĦŃĺŇěŇĨĶĻŇĸĮƝ 

ĺě,ĻĮ,Ȯ//2Ȯ&/.7//2' Ȯ8ȮȮȮĻŇĸĮŃŒĬĝňĺŇĨĮĶŃěņĺńĬ                  1&1-.-4' 
FAGE  114 Ȯ Ȯ8    Art in Everyday Life  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ Ȯ8    œĴƞĴň 
 ĔŅĶĶńĭĶŌƟŏĔňŗĵĺĔńĭĬŇĵŅĴėĺŅĴľĴŅĵȮĶŌĮŐĭĭȮŐĬĺėŇħȮĔĶŃĭĺĬĔŅĶȮŐĸŃĸńĔļĦŃŏĜıŅŃĕŀĚĚŅĬĻŇĸĮŃ
ĨƞŅĚŕȮĺŇīňĔŅĶĺŇŏėĶŅŃľƢĺŇěŅĶĦƢįĸĚŅĬȮĞŉŗĚĽŅĴŅĶĩĬņœĮĮĶŃĵŋĔĨƢŒĝƟŒľƟŏĮƦĬĮĶŃőĵĝĬƢĨƞŀĔŅĶħņŏĬŇĬĝňĺŇĨĮĶŃěņĺńĬ 
 Perception of definitions, meanings, styles, concepts, processes and special 
characteristics of different kinds of art; methods of art-analysis and art-criticism which can be 
applied for the benefits of everyday life. 

2,ȮĔĶŃĭĺĬĺŇĝŅėĦŃĺŇĪĵŅĻŅĽĨĶƢ 

ĺ,ĺĪ,Ȯ///Ȯ&0.////' :   őĸĔŐľƞĚĺŇĪĵŅĻŅĽĨĶƢ          3(3-0-6) 
SC  111  :   The World of Science 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ 8ȮȮȮœĴƞĴň 
 ĭĪĬņȮėĺŅĴľĴŅĵĕŀĚĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňȮŐĸŃĬĺńĨĔĶĶĴȮĮĶŃĺńĨŇĕŀĚĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňȮ
ŐĸŃĬĺńĨĔĶĶĴȮĔĶŃĭĺĬĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮĔŇěĔĶĶĴĔĸŋƞĴŏĔňŗĵĺĔńĭĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŒĬ
ĝňĺŇĨĮĶŃěņĺńĬȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĔńĭĔŅĶıńĥĬŅĮĶŃŏĪĻȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĔńĭŏĻĶļģĔŇěȮ
ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĔńĭĽńĚėĴȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĔńĭĽŇŗĚŐĺħĸƟŀĴȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň
ĔńĭĺńĥĬīĶĶĴȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĔńĭĝŋĴĝĬĪƟŀĚĩŇŗĬȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚ
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ĽĳŅıĳŌĴŇŀŅĔŅĻȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĔńĭĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬȮľĶŊŀľńĺĕƟŀŀŊŗĬŕȮĨŅĴėĺŅĴĽĬŒěĕŀĚ
ĬńĔĻŉĔļŅȮŐĸŃĔŅĶĬņŏĽĬŀŒĬľƟŀĚŏĶňĵĬ 
 Introduction, Meaning and history of science, technology and innovation, Scientific 
method, Group activities about science and technology in daily life, science and technology 
and country development, economy, society, environment, culture, local communities, 
climate change, sustainable development, or other topics depending on studelrqŲȮglrcpcqrq*Ȯ
and class presentations. 

ĺ,ĺĪ,Ȯ//2Ȯ&0.///2' :    ĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴŒĬőĸĔĮƤěěŋĭńĬ       3(3-0-6) 
SC  114           :    Cltgpmlkclr_jȮQagclacȮglȮRmb_wŲqȮUmpjb 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮœĴƞĴň 
 ĽŇŗĚŐĺħĸƟŀĴŐĸŃįĸĔĶŃĪĭěŅĔĔŇěĔĶĶĴĕŀĚĴĬŋļĵƢȮėĺŅĴĨĶŃľĬńĔŏĶŊŗŀĚĽŇŗĚŐĺħĸƟŀĴŒĬŏĺĪňĬŅĬŅĝŅĨŇȮ
ėĺŅĴĽņėńĠĕŀĚėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅı; ĔŅĶŀĬŋĶńĔļƢŏıŊŗŀŀĬŅėĨȮĔŅĶŒĝƟĪĶńıĵŅĔĶȮĔŅĶŏĨŇĭőĨĕŀĚ
ĮĶŃĝŅĔĶŐĸŃĴĸıŇļȮĔŅĶŐĨĔĨńĺĕŀĚőŀőĞĬȮĳŅĺŃőĸĔĶƟŀĬŐĸŃĔŅĶŏĮĸňŗĵĬŐĮĸĚĽĳŅıĳŌĴŇŀŅĔŅĻȮĺŇĔķĨŇ
ıĸńĚĚŅĬȮĔŅĶıńĥĬŅŀĵƞŅĚĵńŗĚĵŊĬŏıŊŗŀĶńĔļŅĽĴħŋĸŒĬĔŅĶĭĶŇőĳėĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŐĸŃĔŅĶĪħŐĪĬȮĽĩŅĬĔŅĶĦƢ
ĽŇŗĚŐĺħĸƟŀĴĮƤěěŋĭńĬ 
 Environment and impacts from anthropogenic activities, Environmental concerns in 
international venues, Importance of biodiversity; conservation for the future, Resource use, 
Population growth and pollution, Ozone depletion, Global warming and climate change, 
Energy crisis, Sustainable development (balancing of natural resource consumption and 
replacement), and Current environmental issues. 

ĺ,ĺĪ,Ȯ/7.Ȯ&0.//7.' :   ĔŅĶėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮĔŅĶŐĔƟĮƤĠľŅȮŐĸŃ       3(3-0-6) 
       ĔŅĶĽŊŗŀĽŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
SC  190  :   Critical Thinking, Problem Solving and Science Communication 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ 8ȮȮȮœĴƞĴň 
 ĔŅĶėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮĔŅĶŐĔƟĮƤĠľŅĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮĔŅĶĽŊŗŀĽŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ
ŐĸŃŏĪėőĬőĸĵň 
 Critical thinking, problem solving in science and technology, communication in 
science and technology. 
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ĺ,ĺĪ,Ȯ192 (201192) :    ħŀĵĽŋŏĪıĻŉĔļŅ          1(0-3-0) 
SC 192   :    Doi Suthep Study 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8    œĴƞĴň 
 ĻŉĔļŅħŀĵĽŋŏĪıŒĬȮ4ȮĴŇĨŇȮėŊŀȮĴŇĨŇĪŅĚĔŅĵĳŅıȮ8ȮīĶĦňĺŇĪĵŅȮȮĴŇĨŇĪŅĚĝňĺĳŅıȮ8ȮĶŃĭĭĬŇŏĺĻȮŐĸŃėĺŅĴ
ľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıȮĴŇĨŇĪŅĚĽńĚėĴŐĸŃĺńĥĬīĶĶĴȮ8ȮĻŅĽĬŅŐĸŃĴŅĬŋļĵĺŇĪĵŅȮŐĸŃĴŇĨŇĪŅĚĔŅĶŀĬŋĶńĔļƢȮ8ȮıŊŘĬĪňŗ
ŀĬŋĶńĔļƢȮĔŅĶĲƘƨĬĲŌĮƙŅŐĸŃĔŅĶĪƞŀĚŏĪňŗĵĺŏĝŇĚĬŇŏĺĻȮėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚħŀĵĽŋŏĪıĔńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
 Studying Doi Suthep in 4 aspects: physical - geology, biology, ecosystems and 
biodiversity; social and cultural - religion and anthropology; and conservation - conservation 
area, forest restoration, eco-tourism, and relationship between Doi Suthep and Chiang Mai 
University. 

ĺ,ĝĺ,Ȯ101 (202101) :    ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ1           3(3-0-6) 
BIOL 101  :    Basic Biology 1  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮœĴƞĴň 
 ĭĪĬņȮĶŃŏĭňĵĭĺŇīňĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮĸńĔļĦŃŏĜıŅŃĕŀĚĽŇŗĚĴňĝňĺŇĨȮĔŅĶěńħĶŃĭĭĽŇŗĚĴňĝňĺŇĨȮĽŅĶŏėĴň
ĕŀĚĽŇŗĚĴňĝňĺŇĨȮŏĞĸĸƢŐĸŃŏĴŐĪĭŀĸŇĞŉĴȮıńĬīŋĻŅĽĨĶƢŐĸŃŀĦŌıńĬīŋĻŅĽĨĶƢȮĔĸœĔĕŀĚĺŇĺńĥĬŅĔŅĶȮėĺŅĴľĸŅĔľĸŅĵ
ĕŀĚĽŇŗĚĴňĝňĺŇĨȮőėĶĚĽĶƟŅĚŐĸŃľĬƟŅĪňŗĕŀĚıŊĝȮőėĶĚĽĶƟŅĚŐĸŃľĬƟŅĪňŗĕŀĚĽńĨĺƢȮŐĸŃĬŇŏĺĻĺŇĪĵŅŐĸŃıķĨŇĔĶĶĴ 
 Introduction, scientific methods, characteristics of life, biological level of organization, 
chemical of life, cell and metabolism, genetics and molecular genetics, mechanism of 
evolution, diversity of life, structure and function of plant, structure and function of animal 
and ecology and behavior. 

ĺ,ĝĺ,Ȯ102 (202102) :    ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ2          3(3-0-6) 
BIOL 102  :    Basic Biology 2  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮĺ,ĝĺ,Ȯ101 (202101) ŐĸŃȮĺ,ĝĺ,Ȯ103 (202103)  
 ĔŅĶěńħěņŐĬĔĽŇŗĚĴňĝňĺŇĨȮĽĶňĶĺŇĪĵŅĕŀĚıŊĝ8ȮĔŅĶĽńĚŏėĶŅŃľƢŐĽĚȮĔŅĶĸņŏĸňĵĚȮĔŅĶŏěĶŇĠŐĸŃŏĨŇĭőĨȮ
ŁŀĶƢőĴĬȮŐĸŃĔŅĶĽŊĭıńĬīŋƢȮĶŃĭĭĬŇŏĺĻŐĸŃĔŅĶŀĬŋĶńĔļƢȮĽĶňĶĺŇĪĵŅĕŀĚĽńĨĺƢ8ȮĶŃĭĭĵƞŀĵŀŅľŅĶȮĶŃĭĭĕńĭĩƞŅĵȮ
ĶŃĭĭľŅĵŒěȮĶŃĭĭľĴŋĬŏĺňĵĬőĸľŇĨȮĶŃĭĭĳŌĴŇėŋƟĴĔńĬȮĶŃĭĭĮĶŃĽŅĪŐĸŃŀĺńĵĺŃĶńĭĽńĴįńĽȮĶŃĭĭĨƞŀĴœĶƟĪƞŀȮ
ĶŃĭĭĽŊĭıńĬīŋƢȮŐĸŃĔŅĶŏěĶŇĠĕŀĚĽńĨĺƢ 
 Classification of living organisms, plant physiology: photosynthesis, transportation, 
growth and development, hormones and reproduction, ecosystem and conservation, animal 
physiology: digestive system, excretory system, respiratory system, circulatory system, 
immune system, nervous system and sensory, endocrine system, reproductive system, and 
animal development, 
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ĺ,ĝĺ,Ȯ103 (202103) :   ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ1          1(0-3-0) 
BIOL 103  :   Biology Laboratory 1  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮĸĚĪŃŏĭňĵĬŏĶňĵĬıĶƟŀĴĔńĭȮĺ,ĝĺ,Ȯ101 (202101)  
 ĔĸƟŀĚěŋĸĪĶĶĻĬƢȮőėĶĚĽĶƟŅĚŐĸŃľĬƟŅĪňŗĕŀĚŏĞĸĸƢȮĔŅĶľŅĵŒěĶŃħńĭŏĞĸĸƢȮĔŅĶŐĭƞĚŏĞĸĸƢȮıńĬīŋĻŅĽĨĶƢ
ĺŇĺńĥĬŅĔŅĶŐĸŃėĺŅĴľĸŅĔľĸŅĵĕŀĚĽŇŗĚĴňĝňĺŇĨȮŏĬŊŘŀŏĵŊŗŀıŊĝȮŏĬŊŘŀŏĵŊŗŀĽńĨĺƢȮıķĨŇĔĶĶĴȮŐĸŃĬŇŏĺĻĺŇĪĵŅĮĶŃĝŅĔĶ 
 Microscope, cell structure and functions, cellular respiration, cell divisions, genetics, 
evolution and biological diversity, plant tissues, animal tissues, behavior and population 
ecology. 

ĺ,ĝĺ,Ȯ104 (202104) :   ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ2          1(0-3-0) 
BIOL 104  :    Biology Laboratory 2     
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮĸĚĪŃŏĭňĵĬŏĶňĵĬıĶƟŀĴĔńĭȮĺ,ĝĺ,Ȯ102 (202102)  
 ĭĪĬņȮĶŃĭĭĬŇŏĺĻŐĸŃĔŅĶŀĬŋĶńĔļƢȮĔŅĶěńħěņŐĬĔĽŇŗĚĴňĝňĺŇĨ8ȮěŋĸŇĬĪĶňĵƢȮıŊĝŐĸŃĽńĨĺƢȮĔŅĵĺŇĳŅė
ŏĮĶňĵĭŏĪňĵĭŒĬĽńĨĺƢȮĔŅĶŐĸĔŏĮĸňŗĵĬĔƠŅĞȮĶŃĭĭľĴŋĬŏĺňĵĬőĸľŇĨŐĸŃĔŅĶĕńĭĩƞŅĵȮĶŃĭĭĮĶŃĽŅĪŐĸŃŀĺńĵĺŃĶńĭ
ėĺŅĴĶŌƟĽŉĔȮŁŀĶƢőĴĬĽńĨĺƢ ĔŅĶĽŊĭıńĬīŋƢŐĸŃĔŅĶŏěĶŇĠĕńŘĬĨƟĬĕŀĚĨńĺŀƞŀĬĽńĨĺƢȮĔŅĶĽńĚŏėĶŅŃľƢŐĽĚ ĔŅĶĸņŏĸňĵĚŒĬıŊĝ
ĔŅĶėĺĭėŋĴĔŅĶŏĨŇĭőĨŒĬıŊĝȮŐĸŃĔŅĶĽŊĭıńĬīŋƢŐĸŃĔŅĶĕĵŅĵıńĬīŋƢıŊĝ 
 Introduction, ecosystem and conservation, classification of microorganisms, plants 
and animals, animal comparative anatomy, gas exchange, circulatory system and excretion, 
nervous system and sense organs, animal hormones, animal reproduction and early 
embryonic development, photosynthesis, transport in plants, plant growth regulation and 
plant reproduction and propagation. 

ĺ,ĝĺ,Ȯ231 (202231) :   ıńĬīŋĻŅĽĨĶƢȮ/          4(3-3-6) 
BIOL 01/  :   Genetics 1  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮ ĺ,ĝĺ,Ȯ101 (0.0/./)ȮŐĸŃȮĺ,ĝĺ,Ȯ/.1 (0.0/.1); ľĶŊŀȮĺ,ĝĺ,Ȯ/25   

(0.0/25); ľĶŊŀȮ ĺ,ĝĺ,Ȯ184 (0.0/62) 
 ŏĴĬŏħĸŏĸňĵĬĵňĬȮĴńĸĨŇŏĮƕĸŀńĸĸňĸȮėĺŅĴĬƞŅěŃŏĮƦĬŐĸŃĔŅĶĪħĽŀĭĪŅĚĽĩŇĨŇȮĔŅĶĔņľĬħŏıĻŐĸŃ
ıńĬīŋĔĶĶĴĪňŗĕŉŘĬĔńĭŏıĻȮėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĵňĬŐĸŃĶňėŀĴĭŇŏĬĝńĬȮĔŅĶĩƞŅĵĪŀħĸńĔļĦŃĪŅĚĮĶŇĴŅĦȮıńĬīŋ
ĻŅĽĨĶƢĮĶŃĝŅĔĶȮıńĬīŋĻŅĽĨĶƢĽņľĶńĭĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢȮėĺŅĴįŇħĮĔĨŇŏĝŇĚěņĬĺĬŐĸŃőėĶĚĽĶƟŅĚĕŀĚőėĶőĴőĞĴȮ
ĴŇĺŏĨĝńĬȮŀŇĪīŇıĸĕŀĚŐĴƞŐĸŃıńĬīŋĔĶĶĴŒĬœĞőĨıĸŅĽĞŉĴȮĽŅĶıńĬīŋĔĶĶĴŐĸŃĔŅĶŐĽħĚŀŀĔĕŀĚĵňĬȮıńĬīŋ
ĺŇĻĺĔĶĶĴȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 
 Mendelian genes, multiple alleles, probability and Chi-square test, sex determination 
and sex-linked traits, linkage and recombination, quantitative traits, population genetics, 
genetics for breeding, numerical and structural chromosome aberration, mutation, maternal 
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effects and cytoplasmic heredity, genetic material and gene expression, genetic engineering, 
and related laboratory. 

ĺ,ĝĺ,Ȯ1./Ȯ&0.01./' 8ȮȮȮȮŏĪėĬŇėĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĝňĺĺŇĪĵŅ    ȮȮ Ȯ1&0-1-2' 
BIOL 1./  8ȮȮȮȮInstrumental Techniques in Biology  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗȮ1ȮŐĸŃĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 
 ľĸńĔĔŅĶĪņĚŅĬȮĺŇīňĔŅĶŒĝƟȮŐĸŃŐĬĺĪŅĚĔŅĶŒĝƟĮĶŃőĵĝĬƢȮHPLC, spectrophotometer, GC ĔŅĶ
ĩƞŅĵĳŅıŐĸŃĔŅĶĺŅħĳŅıĳŅĵŒĨƟĔĸƟŀĚěŋĸĪĶĶĻĬƢȮĔŅĶĮĶŃħŇļģƢŀŋĮĔĶĦƢĺŇĪĵŅĻŅĽĨĶƢĭŅĚŀĵƞŅĚěŅĔĺńĽħŋŀĵƞŅĚĚƞŅĵȮ
ľĸńĔĔŅĶĪņĚŅĬȮĺŇīňĔŅĶŒĝƟȮŐĸŃŐĬĺĪŅĚĔŅĶŒĝƟĮĶŃőĵĝĬƢĔĸƟŀĚěŋĸĪĶĶĻĬƢŐĭĭĨƞŅĚȮŕȮĔŅĶŏĨĶňĵĴĨńĺŀĵƞŅĚŏıŊŗŀŒĝƟ
ŒĬĔĸƟŀĚěŋĸĪĶĶĻĬƢŀŇŏĸŖĔĨĶŀĬȮľĸńĔĔŅĶĪņĚŅĬȮĺŇīňĔŅĶŒĝƟȮŐĸŃŐĬĺĪŅĚĔŅĶŒĝƟĮĶŃőĵĝĬƢĔĸƟŀĚěŋĸĪĶĶĻĬƢ
ŀŇŏĸŖĔĨĶŀĬŐĭĭȮSEM ŐĸŃȮTEM ľĸńĔĔŅĶĪņĚŅĬȮĺŇīňĔŅĶŒĝƟȮŐĸŃŐĬĺĪŅĚĔŅĶŒĝƟĮĶŃőĵĝĬƢŏėĶŊŗŀĚĴŊŀĺŇŏėĶŅŃľƢ
œĬőĨĶŏěĬŐĸŃŀŋĮĔĶĦƢŏĽĶŇĴȮŏėĶŊŗŀĚĴŊŀĺŇŏėĶŅŃľƢľŅėƞŅĝĸĻńĔħŇśŒĬıŊĝȮľĸńĔĔŅĶĪņĚŅĬȮĺŇīňĔŅĶŒĝƟȮŐĸŃŐĬĺĪŅĚĔŅĶ
ŒĝƟĮĶŃőĵĝĬƢȮPCR, electrophoresis, plant tissue culture ľĸńĔĔŅĶĪņĚŅĬȮĺŇīňĔŅĶŒĝƟȮŐĸŃŐĬĺĪŅĚĔŅĶŒĝƟ
ĮĶŃőĵĝĬƢŏėĶŊŗŀĚĴŊŀĬŇŏĺĻĺŇĪĵŅĪŅĚĭĔȮŏėĶŊŗŀĚĴŊŀĬŇŏĺĻĺŇĪĵŅĪŅĚĬŘņȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 
 Principles,  methods  and  applicationsȮofȮHPLC,  GC,  spectrophotometer,  drawing  
and  photographyȮunder  microscope, some scientific  instruments made from  simple  
materials, principles,  methods  and applicationȮuse forȮtypes of microscopes, preparation 
specimens for electron microscope (EM), principles, methods and application ofȮscanning 
electron microscope (SEM), transmission electron microscope (TEM), principles,  methods  
andȮapplicationsȮofȮNO2ȮanalyzerȮandȮaccessories,  water  potential  analysis  in  plant, 
principles, methods and applicationsȮofȮPCR , electrophoresis, plant tissue culture, principles, 
methods and applicationsȮofȮterrestrial ecologicalȮinstruments, aquatic ecologicalȮ
instruments and related laboratories, 

ĺ,ĝĺ,Ȯ1.0Ȯ&0.01.0' 8ȮȮȮȮœĴőėĶŏĪėĬŇė      ȮȮȮȮ1&/-4-0' 
BIOL 1.0  8ȮȮȮȮMicrotechnique 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮĺ,ĝĺ,Ȯ/.0Ȯ&0.0/.0'Ȯ 
 ĭĪĬņȮĔŅĶħŀĚȮŐĸŃĔŅĶĶńĔļŅĽĳŅıȮœĴőėĶŏĪėĬŇėħƟŅĬıŊĝȮœĴőėĶŏĪėĬŇėĪŅĚĽńĨĺƢȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗ
ŏĔňŗĵĺĕƟŀĚ 
 Introduction: fixation and preservation, plant microtechniques, animal 
microtechniques and related laboratories. 
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ĺ,ĝĺ,Ȯ1.1Ȯ&0.01.1' 8ȮȮȮȮĮĶŃĺńĨŇĝňĺĺŇĪĵŅ      ȮȮȮ 1&1-.-4' 
BIOL 1.1  8ȮȮȮȮHistory of Biology  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮĺ,ĝĺ,Ȯ/.0Ȯ&0.0/.0'ȮŐĸŃȮĺ,ĝĺ,Ȯ/.2Ȯ&0.0/.2'  
 ěŋħŏĶŇŗĴŐĶĔĕŀĚĝňĺĺŇĪĵŅȮĝňĺĺŇĪĵŅŒĬĵŋėĔƞŀĬĮĶŃĺńĨŇĻŅĽĨĶƢŐĸŃĵŋėĔĸŅĚȮěňĬȮŀŇĬŏħňĵȮŏĴőĽőĮŏĨŏĴňĵȮŐĸŃ
ŀňĵŇĮĨƢȮĝňĺĺŇĪĵŅŒĬĵŋėĔĶňĔőĭĶŅĦȮĝňĺĺŇĪĵŅŒĬĵŋėőĶĴńĬȮĝňĺĺŇĪĵŅŒĬĵŋėŀŅľĶńĭȮĵŋėĲƘƨĬĲŌĻŇĸĮĺŇĪĵŅĔŅĶȮĔŅĶěńħĨńŘĚ
ĴľŅĺŇĪĵŅĸńĵŐĸŃĽĴŅėĴĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮĮĶŃĺńĨŇĕŀĚĔŅĶěńħĶŃĭĭĕŀĚĽŇŗĚĴňĝňĺŇĨȮĺŇĺńĥĬŅĔŅĶĔƞŀĬŐĸŃľĸńĚ
ĝƞĺĚŏĺĸŅĕŀĚħŅĶƢĺŇĬȮĝňĺĺŇĪĵŅŒĬĻĨĺĶĶļĪňŗȮ0.ȮĬĺńĨĔĶĶĴ-ĽŇŗĚĮĶŃħŇļģƢĪŅĚĝňĺĺŇĪĵŅŐĸŃėĺŅĴĔƟŅĺľĬƟŅĪŅĚ
ĻŅĽĨĶƢĝňĺĺŇĪĵŅŒĬĻĨĺĶĶļĪňŗȮ0/ 
 Starting point of biology, biology in prehistorical and middle periods: China, India, 
Mesopotamia, and Egypt, biology in ancient Greek period, biology in Roman period, biology 
in Arab period, Renaissance period, university establishment and academy of sciences, 
history of systematization of organismq*Ȯctmjsrgml*Ȯ`cdmpcȮ_lbȮ_drcpȮB_puglŲqȮcp_*Ȯ`gmjmewȮglȮ
20 centuries, biological inventory and advances of biology in 21 centuries, 

ĺ,ĝĺ,Ȯ1.2Ȯ&0.01.2' 8ȮȮȮȮĽŊŗŀĽĶƟŅĚĽĶĶėƢĽņľĶńĭĕƟŀĴŌĸĪŅĚĝňĺĺŇĪĵŅ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ0&/-0-2' 
BIOL 1.2  8ȮȮȮȮCreative Media for Biology Information  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮĺ,ĝĺ,Ȯ/.0Ȯ&0.0/.0'ȮŐĸŃȮĺ,ĝĺ,Ȯ/.2Ȯ&0.0/.2'  
 ĭĪĬņŐĸŃĭĪĭŅĪĕŀĚĔŅĶĽŊŗŀĽŅĶĕƟŀĴŌĸĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮĝĬŇħŐĸŃĮĶŃŏĳĪĕŀĚĽŊŗŀȮŐĸŃĔŅĶŏĸŊŀĔŒĝƟŒľƟ
ŏľĴŅŃĽĴĔńĭĕƟŀĴŌĸŏĸŊŀĔĽĶĶĪŅĚĝňĺĺŇĪĵŅȮĔŅĶŏĨĶňĵĴĕƟŀĴŌĸĪŅĚĝňĺĺŇĪĵŅĽņľĶńĭĽĶƟŅĚĽŊŗŀȮĔŅĶĽĶƟŅĚŐĸŃĮĶńĭŐĨƞĚ
ĳŅıĩƞŅĵħŇěŇĪńĸŏıŊŗŀŒĝƟŒĬĔŅĶĬņŏĽĬŀĚŅĬĪŅĚĝňĺĺŇĪĵŅȮĔŅĶĽĶƟŅĚŐĸŃĨńħĨƞŀėĸŇĮĺŇħňőŀŏıŊŗŀŒĝƟŒĬĔŅĶĬņŏĽĬŀĚŅĬ
ĪŅĚĝňĺĺŇĪĵŅȮĔŅĶĽĶƟŅĚĽŊŗŀŐĭĭŀŇĬőĲĔĶŅĲƕĔĕŀĚĕƟŀĴŌĸĪŅĚĝňĺĺŇĪĵŅȮĔŅĶĽĶƟŅĚőĮĽŏĨŀĶƢĽņľĶńĭĕƟŀĴŌĸĪŅĚ
ĝňĺĺŇĪĵŅȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 
 Introduction and the roles of scientific communication, types of media and proper 
media for selected biological data, biological data preparation for creating media, creating 
and editing digital photo for presenting biological data, making and editing VDO clips for 
presenting biological data, making Infographic media with biological data, creating a poster 
presentation for biology information and laboratories on related lecture topics. 
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ĺ,ĝĺ,Ȯ1.3Ȯ&0.01.3' 8ȮȮȮȮĝňĺĽĩŇĨŇ       ȮȮȮȮ1&0-1-2' 
BIOL 1.3  8ȮȮȮȮBiometry 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮĺ,ĝĺ,Ȯ/.0Ȯ&0.0/.0'Ȯ 
 ėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬĪŅĚĝňĺĽĩŇĨŇŐĸŃľĸńĔĔŅĶĺŅĚŐįĬĔŅĶĪħĸŀĚĪŅĚĝňĺĺŇĪĵŅȮĔŅĶĪħĽŀĭȮZ-test t-test 
Cochran-test Paired-test ŐįĬĔŅĶĪħĸŀĚŐĭĭĽŋƞĴĽĴĭŌĶĦƢȮŐįĬĔŅĶĪħĸŀĚŐĭĭĽŋƞĴŒĬĭĸŖŀĔĽĴĭŌĶĦƢȮĔŅĶ
ŀŀĔŐĭĭĔŅĶĪħĸŀĚŏĝŇĚŐĲĔĪŀŏĶňĵĸȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĩħĩŀĵŐĸŃĽľĽńĴıńĬīƢȮĽĩŇĨŇĬŀĬıŅĶŅŏĴĨĶŇĔȮĔŅĶŒĝƟ
őĮĶŐĔĶĴȮSPSS ĔŅĶĺŇŏėĶŅŃľƢĨŅĶŅĚȮANOVA ħƟĺĵőĮĶŐĔĶĴȮSPSS ĔŅĶĺŇŏėĶŅŃľƢĽĩŇĨŇĬŀĬıŅĶŅŏĴĨĶŇĔħƟĺĵ
őĮĶŐĔĶĴȮSPSS ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĩħĩŀĵŐĸŃĽľĽńĴıńĬīƢħƟĺĵőĮĶŐĔĶĴȮSPSS ŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 
 Frequency, standard curve, measurement, test of hypothesis, Z-test, t-test, Cochran-
test, paired-test, completely randomized design (CRD), randomized complete block design 
(RCB), factorial experiments, regression & correlation, nonparametric statistics (value), 
introduction of SPSS windows, ANOVA analysis by SPSS, nonparametric statistics analysis by 
SPSS, regression & correlation by SPSS and related laboratories. 
 
ĺ,ĝĺ,Ȯ1//Ȯ&0.01//' 8ȮȮȮȮĝňĺĺŇĪĵŅĶŃħńĭŏĞĸĸƢŐĸŃőĴŏĸĔŋĸ    ȮȮȮȮ2&1-1-4' 
BIOL 1//  8ȮȮȮȮCell and Molecular Biology  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮĺ,ĝĺ,Ȯ/.0Ȯ&0.0/.0'ȮŐĸŃȮĺ,ĝĺ,Ȯ/.2Ȯ&0.0/.2' 
 ĳŅıĶĺĴĕŀĚŏĞĸĸƢŐĸŃőėĶĚĽĶƟŅĚıŊŘĬģŅĬĕŀĚĶŃĭĭĪŅĚĝňĺĺŇĪĵŅȮĝňĺőĴŏĸĔŋĸȮőėĶĚĽĶƟŅĚŐĸŃľĬƟŅĪňŗĕŀĚ
ŀŀĶƢŐĔŐĬĸĸƢĨƞŅĚŕȮĺńġěńĔĶŐĸŃĔŅĶŏĨŇĭőĨĕŀĚŏĞĸĸƢȮĔŅĶŏĮĸňŗĵĬŐĮĸĚĶŌĮĶƞŅĚŐĸŃĔŅĶĪņľĬƟŅĪňŗŏĜıŅŃĕŀĚŏĞĸĸƢȮ
ĔŅĶŐĔƞĝĶŅĕŀĚŏĞĸĸƢȮŐĸŃŏĪėĬŇėĪŅĚŏĞĸĸƢĺŇĪĵŅȮĔŅĶĺŇŏėĶŅŃľƢŏĞĸĸƢĪŅĚŏėĴňȮŐĸŃĔŅĶĪņĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 
 Overview of cells and elementary units of biological system, biomolecules, structures 
and functions of organelles, cell cycle and growth, cell differentiation and specialization, cell 
aging and cytological techniques, cytochemical analysis and related experiments. 

ĺ,ĝĺ,Ȯ110Ȯ&0.0110' 8ȮȮȮȮıńĬīŋĻŅĽĨĶƢȮ0  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1&1-.-4' 
BIOL 110  8ȮȮȮȮGenetics 2 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮĺ,ĝĺ,Ȯ01/Ȯ&0.001/'  
 ĵňĬȮőėĶőĴőĞĴȮŐĸŃĔĸœĔĔŅĶĩƞŅĵĪŀħĸńĔļĦŃĨŅĴĔġĕŀĚŏĴĬŏħĸȮĔŅĶĪņĚŅĬĶƞĺĴĔńĬĕŀĚĵňĬȮŐĸŃĵňĬĪňŗ
ĪņŒľƟĨŅĵȮĔŅĶĪņŐįĬĪňŗĕŀĚĵňĬŒĬĽŇŗĚĴňĝňĺŇĨıĺĔħŇıĸŀĵħƢȮĔŅĶĩƞŅĵĪŀħĸńĔļĦŃĪňŗĩŌĔėĺĭėŋĴħƟĺĵĵňĬľĸŅĵ
ĨņŐľĬƞĚȮĔŅĶĔĸŅĵıńĬīŋƢĶŃħńĭĵňĬ8ȮĔŅĶĽŊĭľŅőėĶőĴőĞĴĪňŗŏĮƦĬĪňŗŀĵŌƞĕŀĚĵňĬĔĸŅĵıńĬīŋƢȮĔŅĶĔĸŅĵıńĬīŋƢĶŃħńĭ
őėĶőĴőĞĴ8ȮĔŅĶĽŊĭľŅőėĶőĴőĞĴĪňŗŏĮƦĬĪňŗŀĵŌƞĕŀĚĵňĬȮıńĬīŋĻŅĽĨĶƢĮĶŃĝŅĔĶŐĸŃıńĬīŋĻŅĽĨĶƢĕŀĚĺŇĺńĥĬŅĔŅĶȮıńĬīŋ
ĻŅĽĨĶƢĕŀĚŐĭėĪňŏĶňĵȮĲƤĚœěȮŐĸŃœĺĶńĽȮĔŅĶėĺĭėŋĴĔŅĶĪņĚŅĬĕŀĚĵňĬŒĬĔĸŋƞĴĵŌėŅĶŇőŀĨȮıńĬīŋĺŇĻĺĔĶĶĴȮıńĬīŋ
ĻŅĽĨĶƢĳŌĴŇėŋƟĴĔńĬȮıńĬīŋĻŅĽĨĶƢĴĬŋļĵƢ 
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 Genes, chromosomes, and the mechanism of Mendelian inheritance, gene interaction 
and lethality, gene mapping in diploids, polygenic inheritance, gene mutation: detection of 
chromosome where the mutation occurs, chromosome mutation: detection of 
chromosomes where genes are located, population and evolutionary genetics, the genetics 
of bacteria, fungi and viruses, regulation of gene action in eukaryotes, genetic engineering, 
immunogenetics, human genetics. 

ĺ,ĝĺ,Ȯ111Ȯ&0.0111' 8ȮȮȮȮŏĪėĬŇėıŊŘĬģŅĬĪŅĚıńĬīŋĻŅĽĨĶƢ    ȮȮȮȮ/&.-1-.' 
BIOL 111  8ȮȮȮȮFundamental Techniques in Genetics 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮĺ,ĝĺ,Ȯ01/Ȯ&0.001/' 
 ĔŅĶįĽĴıńĬīŋƢȮ/ȮĸńĔļĦŃŒĬħŇıĸŀĵħƢȮŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮĔŅĶįĽĴıńĬīŋƢȮ0ȮĸńĔļĦŃŒĬħŇıĸŀĵħƢȮ
ŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮĔŅĶĩƞŅĵĪŀħĵňĬĭĬőėĶőĴőĞĴŏıĻȮŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮĔŅĶįĽĴıńĬīŋƢŐĸŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĪŐĪĶħŒĬĬŇĺőĶĽĮŀĶŅȮŏĪėĬŇėĔŅĶĝńĔĬņŒľƟŏĔŇħıŀĸŇıĸŀĵħƢŒĬıŊĝȮĔŅĶĪņėŅĶŇőŀœĪĮƝĕŀĚėĬħƟĺĵ
ŏĪėĬŇėĔŅĶĵƟŀĴĽňőėĶőĴőĞĴŒľƟŏĔŇħŐĩĭȮĔŅĶėńħŏĸŊŀĔŐĸŃĔŅĶĭƞŅĵŏĭĬĪŅĚıńĬīŋĔĶĶĴŒĬĮĶŃĝŅĔĶħƟĺĵĔŅĶěņĸŀĚ
Őĭĭ 
 Monohybrid cross in diploids and data analysis, dihybrid cross in diploids and data 
analysis, sex-linked transmission and data analysis, mating and tetrad analysis in Neurospora, 
polyploid induction techniques in plants, human karyotyping by chromosome banding 
techniques, selection and genetic drift simulation experiments.  

ĺ,ĝĺ,Ȯ112Ȯ&0.0112' 8ȮȮȮȮıńĬīŋĻŅĽĨĶƢőĴŏĸĔŋĸŏĭŊŘŀĚĨƟĬȮ    ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1&1-.-4' 
BIOL 112 ȮȮȮȮȮȮȮȮȮȮ8ȮȮȮȮFundamental Molecular Genetics 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮĺ,ĝĺ,Ȯ01/Ȯ&0.001/' 
 őėĶĚĽĶƟŅĚŐĸŃĔŅĶěņĸŀĚĨńĺĕŀĚĽŅĶıńĬīŋĔĶĶĴȮĔŅĶŐĽħĚŀŀĔĕŀĚĵňĬȮľĸńĔĔŅĶĕŀĚŏĪėőĬőĸĵňŒĬĔŅĶ
ĽĶƟŅĚħňŏŀŖĬŏŀĽŅĵįĽĴȮıńĬīŋĺŇĻĺĔĶĶĴȮĔŅĶĮĶŃĵŋĔĨƢŏĪėĬŇėĪŅĚıńĬīŋĺŇĻĺĔĶĶĴ 
 Structure and replication of genetic materials, gene expression, principles of 
recombination DNA technology, genetic engineering, applications of genetic engineering 
technique. 

ĺ,ĝĺ,Ȯ14/Ȯ&0.014/' 8ȮȮȮȮıķĔļŀĬŋĔĶĴĺŇīŅĬĪńŗĺœĮ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ2&1-1-4' 
BIOL 14/  8ȮȮȮȮGeneral Plant Taxonomy 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ ĺ,ĝĺ,Ȯ/.0Ȯ&0.0/.0'ȮŐĸŃȮĺ,ĝĺ,Ȯ/.2Ȯ&0.0/.2' 
 ľĸńĔĔŅĶŐĸŃėĺŅĴľĴŅĵĕŀĚıķĔļŀĬŋĔĶĴĺŇīŅĬȮőėĶĚĽĶƟŅĚĪŅĚĽńĦģŅĬĺŇĪĵŅĕŀĚıŊĝħŀĔȮĔŅĶŏĕňĵĬ
ĽŌĨĶħŀĔŐĸŃœħŀŃŐĔĶĴħŀĔȮĔŅĶŏĕňĵĬėņĭĶĶĵŅĵĸńĔļĦŃıŊĝȮĔŅĶŒĝƟŐĸŃĔŅĶĽĶƟŅĚĶŌĮĺŇīŅĬĽņľĶńĭĨĶĺěľŅĝŊŗŀ
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ıŊĝȮĸņħńĭĝńŘĬĪŅĚŀĬŋĔĶĴĺŇīŅĬŐĸŃĝŊŗŀĺŇĪĵŅĻŅĽĨĶƢȮĮĶŃĺńĨŇĔŅĶěńħěņŐĬĔıŊĝȮŀńĬħńĭŐĸŃĺĚĻƢıŊĝŒĭŏĸňŘĵĚŏħňŗĵĺ
ŐĸŃıŊĝŒĭŏĸňŘĵĚėŌƞȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 
 Principles and meaning of plant taxonomy, morphology of flowering plants, floral 
formula and floral diagram, plant description writing, key usage and key construction for 
plant identification, plant categories and nomenclature, history of plant classification, orders 
and families of Monocotyledons and Dicotyledons and related laboratories. 

ĺ,ĝĺ,Ȯ140Ȯ&0.0140' 8ȮȮȮȮıķĔļĻŅĽĨĶƢŏĻĶļģĔŇě  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3(2-3-4) 
BIOL 140  8ȮȮȮȮEconomic Botany 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮĺ,ĝĺ,Ȯ/.0Ȯ&0.0/.0'ȮŐĸŃȮĺ,ĝĺ,Ȯ/.2Ȯ&0.0/.2'Ȯ 
 ĝĬŇħȮŐľĸƞĚĪňŗĴŅȮĸńĔļĦŃĪŅĚıķĔļĻŅĽĨĶƢȮŐĸŃĔŅĶŒĝƟĮĶŃőĵĝĬƢĕŀĚıŊĝŏĻĶļģĔŇěĪňŗĽņėńĠȮ
ĔĶŃĭĺĬĔŅĶįĸŇĨȮŐĸŃĔŅĶĨĸŅħĕŀĚıŊĝŏĻĶļģĔŇěĪňŗĽņėńĠȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 
 Species, sources, botanical characters, applications of important economic plants, 
production processes and marketing of the important economic plants and related 
laboratories. 

ĺ,ĝĺ,Ȯ15/Ȯ&0.015/' 8ȮȮȮȮĬŇŏĺĻĺŇĪĵŅ       ȮȮȮȮ2&1-1-4' 
BIOL 15/  8ȮȮȮȮEcology 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮĺ,ĝĺ,Ȯ/.0Ȯ&0.0/.0'ȮŐĸŃȮĺ,ĝĺ, /.2Ȯ&0.0/.2' 
 ĺŇĺńĥĬŅĔŅĶȮŐĸŃĔŅĶŏĔŇħĽŇŗĚĴňĝňĺŇĨĝĬŇħŒľĴƞȮĽŇŗĚŐĺħĸƟŀĴĪŅĚĔŅĵĳŅıȮŐĸŃĔŅĶĮĶńĭĨńĺȮĽŇŗĚěņŏĮƦĬŒĬĔŅĶ
ħņĶĚĝňıȮŐĸŃĪĶńıĵŅĔĶȮĬŇŏĺĻĺŇĪĵŅĮĶŃĝŅĔĶȮĮĢŇĽńĴıńĬīƢĶŃľĺƞŅĚĽŇŗĚĴňĝňĺŇĨȮėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıȮĝňĺ
ĳŌĴŇĻŅĽĨĶƢȮĔŅĶŏĮĸňŗĵĬŐĮĸĚŐĪĬĪňŗȮĔŅĶĩƞŅĵĪŀħıĸńĚĚŅĬȮŐĸŃĔŅĶľĴŋĬŏĺňĵĬīŅĨŋŀŅľŅĶȮŏėĶŊŗŀĚĴŊŀŒĬĔŅĶ
ĮĶŃŏĴŇĬĶŃĭĭĬŇŏĺĻȮĴĬŋļĵƢĔńĭĶŃĭĭĬŇŏĺĻȮĮƤĠľŅĽŇŗĚŐĺħĸƟŀĴȮŐĸŃŀŀĔĳŅėĽĬŅĴľĶŊŀĴňĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ
 Evolution and speciation, physical environments and adaptation, conditions and 
resources, population ecology, species interaction, biodiversity, biogeography, succession, 
flux of energy and flux of matter, tools for assessing ecosystem, man and ecosystems, 
environmental problems and field trip or related laboratories. 
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ĺ,ĝĺ,Ȯ2.3Ȯ&0.02.3' 8ȮȮȮȮĺŇĺńĥĬŅĔŅĶ       ȮȮȮȮ1&1-.-4' 
BIOL 2.3  8ȮȮȮȮEvolution 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮĺ,ĝĺ,Ȯ01/Ȯ&0.001/'ȮŐĸŃȮĺ,ĝĺ,Ȯ15/Ȯ&0.015/' 
 ĮĶŃĺńĨŇĕŀĚĪķļġňĺŇĺńĥĬŅĔŅĶȮľĸńĔģŅĬĔŅĶŏĔŇħĺŇĺńĥĬŅĔŅĶȮĔĶŃĭĺĬĔŅĶĺŇĺńĥĬŅĔŅĶőħĵĔŅĶėńħŏĸŊŀĔ
ĪŅĚīĶĶĴĝŅĨŇȮĔĸœĔĔŅĶŏĔŇħĺŇĺńĥĬŅĔŅĶ-ıńĬīŋĻŅĽĨĶƢĮĶŃĝŅĔĶȮėĺŅĴŐĮĶįńĬĕŀĚıńĬīŋĔĶĶĴŐĸŃĔŅĶŏĔŇħĽĮƖĝňĽƢ
ŒľĴƞȮĺŇĺńĥĬŅĔŅĶĴľĳŅėȮĮĶŃőĵĝĬƢĕŀĚėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıȮĺŇĺńĥĬŅĔŅĶĕŀĚıŊĝŐĸŃĲƤĚœěȮĺŇĺńĥĬŅĔŅĶ
ĕŀĚĽńĨĺƢȮěŅĔőĮĶőĨĞńĺœĮŏĮƦĬŏĴĨŅĞńĺȮěŅĔĽńĨĺƢœĴƞĴňĔĶŃħŌĔĽńĬľĸńĚŏĮƦĬıĺĔĴňĔĶŃħŌĔĽńĬľĸńĚŐĸŃĽńĨĺƢŏĸňŘĵĚĸŌĔ
ħƟĺĵĬĴȮĺŇĺńĥĬŅĔŅĶĕŀĚœıĶŏĴĨŐĸŃĴĬŋļĵƢ 
 History of evolution theories, evidences of evolution, evolutionary process by natural 
selection, evolution mechanism ů population genetics, genetic variation and speciation, 
macroevolution, benefit of biodiversity, evolution of plant and fungi, animal evolution: from 
protozoa to metazoan, from invertebrate to vertebrate and mammal, Primate and human 
evolution. 

ĺ,ĝĺ,Ȯ22/Ȯ&0.022/' 8ȮȮȮȮĔŅĶĽŊŗŀĽńĠĠŅĦĕŀĚŏĞĸĸƢ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3(3-0-6) 
BIOL 22/  8ȮȮȮȮCell Signaling 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮĺ,ĝĺ,Ȯ311Ȯ&0.0311'ȮľĶŊŀȮĺ,ĝĺ,Ȯ301Ȯ&0.010/';ȮŐĸŃȮĺ,ĝĪ,Ȯ1//Ȯ 
   ȮȮȮȮȮ&0//1//' ľĶŊŀȮĺ,ĝĪ,Ȯ1/3Ȯ(2//1/3)Ȯ 
 ĔŅĶĽŊŗŀĽńĠĠŅĦįƞŅĬĪŅĚĔĶŃĭĺĬĔŅĶĲŀĽőĲĶňŏĸĝńŗĬőħĵŐĴŖĮœėŏĬĽȮĔĸœĔĔŅĶĶńĭĽńĠĠŅĦěŅĔĳŅĵĬŀĔ
ŏĞĸĸƢȮĔŅĶĨŀĭĽĬŀĚĨƞŀėĺŅĴŏėƟĬŀŀĽőĴĨŇĔȮĔŅĶĨŀĭĽĬŀĚĨƞŀėĺŅĴŏėƟĬįƞŅĬĪŅĚĺŇĩňŏŀĽĪňĺŅĵȮĔŅĶĽŊŗŀĽńĠĠŅĦ
įƞŅĬĶŃĭĭĽŀĚĽƞĺĬĮĶŃĔŀĭȮĽńĠĠŅĦĔŅĶŐĭƞĚŏĞĸĸƢȮŏŀıŖŀıőĪĞŇĽ 
 Phosphorylation cascade by MAP kinase, extracellular signaling mechanism, response 
to osmotic stress, stress response via STY pathway, two-component signaling, cell division 
signaling, apoptosis. 
 

ĺ,ĝĺ,Ȯ210Ȯ&0.0210' 8ȮȮȮȮŏĪėőĬőĸĵňħňŏŀŖĬŏŀ   ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1&1-.-4' 
BIOL 210  8ȮȮȮȮDNA Technology 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮĺ,ĝĺ,Ȯ01/Ȯ&0.001/'ȮľĶŊŀĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 
 ħňŏŀŖĬŏŀĶŌĮŐĭĭĨƞŅĚȮŕȮŐĸŃĮƤěěńĵĽƞĚįĸĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĶŌĮĶƞŅĚħňŏŀŖĬŏŀȮĸńĔļĦŃŏĜıŅŃȮ
ŀĚėƢĮĶŃĔŀĭŐĸŃőėĶĚĽĶƟŅĚĕŀĚħňŏŀŖĬŏŀȮĸńĔļĦŃŏĜıŅŃȮŀĚėƢĮĶŃĔŀĭŐĸŃőėĶĚĽĶƟŅĚĕŀĚħňŏŀŖĬŏŀĪňŗĴňőėĶĚĽĶƟŅĚ
ĨƞŅĚěŅĔĮĔĨŇȮĸńĔļĦŃŏĜıŅŃȮŀĚėƢĮĶŃĔŀĭŐĸŃőėĶĚĽĶƟŅĚĕŀĚħňŏŀŖĬŏŀŒĬĶŌĮŐĭĭĪňŗĽńĚŏėĶŅŃľƢĕŉŘĬĴŅȮŏĪėőĬőĸĵň
ĽņľĶńĭĔŅĶĻŉĔļŅȮAncient DNA (aDNA) ŏĪėőĬőĸĵňĽņľĶńĭĔŅĶĻŉĔļŅȮEnvironmental DNA ĔŅĶĺŇŏėĶŅŃľƢ
ĭĪėĺŅĴĺŇěńĵĪňŗŏĔňŗĵĺĔńĭĔŅĶĻŉĔļŅħňŏŀŖĬŏŀ 
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 Different forms of DNA and factors Influencing DNA conformational change, 
characteristics, composition and structure of DNA, characteristics, composition and structure 
of unusual DNA, characteristics, composition and structure of synthetic DNA, technology for 
Ancient DNA (aDNA) studies, technology for Environmental DNA studies, analysis of research 
articles relevant to DNA studies.  

ĺ,ĝĺ,Ȯ211Ȯ&0.0211' 8ȮȮȮȮħňŏŀŖĬŏŀĭŅĶƢőėƟħħŇŘĚŐĸŃĔŅĶĮĶŃĵŋĔĨƢ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3(3-0-6) 
BIOL 211  8ȮȮȮȮDNA Barcoding and Applications 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮĺ,ĝĺ,Ȯ01/Ȯ&0.001/'ȮľĶŊŀĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 
 ėĺŅĴĶŌƟıŊŘĬģŅĬıńĬīŋĻŅĽĨĶƢőĴŏĸĔŋĸŏĶŊŗŀĚěňőĬĴŒĬŀŀĶƢŐĔŏĬĸĸƢȮľĸńĔĔŅĶĕŀĚħňŏŀŖĬŏŀĭŅĶƢőėƟħħŇŘĚŐĸŃĔŅĶ
ŒĝƟȮĺŇīňĔŅĶĪŅĚħňŏŀŖĬŏŀĭŅĶƢőėƟħħŇŘĚȮĔŅĶŏĸŊŀĔŐĸŃĔŅĶŒĝƟħňŏŀŖĬŏŀĭŅĶƢőėƟħȮĕƟŀħňŐĸŃĕƟŀŏĽňĵĕŀĚĺŇīňĔŅĶħňŏŀŖĬŏŀ
ĭŅĶƢőėƟħħŇŘĚȮĔŅĶŒĝƟħňŏŀŖĬŏŀĭŅĶƢőėƟħħŇŘĚĶƞĺĴĔńĭĔŅĶĺŇŏėĶŅŃľƢœŁŏĶĽőĞĸŌĝńĬŏĴĸĨŇŘĚȮĔŅĶĮĶŃĵŋĔĨƢħňŏŀŖĬŏŀĭŅĶƢőėƟħħŇŘĚȮ
ĔŅĶĺŇŏėĶŅŃľƢĭĪėĺŅĴĺŇěńĵħƟŅĬħňŏŀŖĬŏŀĭŅĶƢőėƟħħŇŘĚ 
 Fundamental knowledge on molecular genetics ů Organelle genomes, principle of 
DNA barcoding and its use, DNA barcoding methods, choosing and using DNA barcode, 
advantages and disadvantages of DNA barcoding method, uses of DNA barcoding and High 
Resolution Melting analysis, DNA barcoding applications, analysis of DNA barcode research 
articles. 

ĺ,ĝĺ,Ȯ212Ȯ&0.0212' 8ȮȮȮȮĝňĺĽŅĶĽĬŏĪĻĻŅĽĨĶƢ      ȮȮȮȮ1&0-1-2' 
BIOL 212  8ȮȮȮȮBioinformatics 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮȮ8ȮȮȮȮȮĺ,ĝĺ,311 (202311) ľĶŊŀȮĺ,ĝĺ,321 (202321) ľĶŊŀȮĺ,ĝĪ,311 (211311)
 ŀŇĬŏĪŀĶƢŏĬŖĨȮŀĳŇĴľŅĕƟŀĴŌĸȮŐĸŃĔŅĶĮĶŃĴĺĸįĸŐĭĭĔĸŋƞĴŏĴęȮĶŃĭĭģŅĬĕƟŀĴŌĸŐĸŃĔŅĶěńħŏĔŖĭĕƟŀĴŌĸȮ
ĔŅĶĽŊĭėƟĬĕƟŀĴŌĸĪňŗĴňŀĵŌƞŒĬģŅĬĕƟŀĴŌĸĭĬŀŇĬŏĪŀĶƢŏĬŖĨȮĺŇīňĔŅĶĽŊĭėƟĬĵňĬěŅĔģŅĬĕƟŀĴŌĸĭĬŀŇĬŏĪŀĶƢŏĬŖĨȮĔŅĶ
ŏĮĶňĵĭŏĪňĵĭėĺŅĴŐĨĔĨƞŅĚĕŀĚĸņħńĭŏĭĽŐĸŃĸņħńĭĔĶħŀŃĴŇőĬȮĔŅĶĺŇŏėĶŅŃľƢĵňĬȮĔŅĶĺŇŏėĶŅŃľƢőĮĶĨňĬȮ
őĮĶŐĔĶĴĳŅļŅŏıŇĶƢĸŒĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĪŅĚŀĦŌĝňĺĺŇĪĵŅȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 
 Internet, big data, and cloud computing, database system and data collection, 
database interrogation and data searching techniques, gene acquisition on the internet, bases 
and amino acid sequences comparison, gene analysis, protein analysis, Perl programming in 
molecular biology data analysis and related laboratory. 
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ĺ,ĝĺ,Ȯ216Ȯ&0.0216' 8ȮȮȮȮĺŇĺńĥĬŅĔŅĶĕŀĚĴĬŋļĵƢ   ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1&1-.-4' 
BIOL 216  8ȮȮȮȮHuman Evolution 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮĺ,ĝĺ,Ȯ01/Ȯ(0.001/) 
 ľĸńĔģŅĬĺŇĺńĥĬŅĔŅĶĕŀĚĴĬŋļĵƢȮĸņħńĭĕńŘĬĺŇĺńĥĬŅĔŅĶĕŀĚĴĬŋļĵƢȮĔŅĶěņŐĬĔĽŅĵıńĬīŋƢĕŀĚĴĬŋļĵƢȮěŋħ
ĔņŏĬŇħŐĸŃĔŅĶĔĶŃěŅĵĕŀĚĴĬŋļĵƢĵŋėŒľĴƞȮŏįƞŅıńĬīŋƢĕŀĚĴĬŋļĵƢĵŋėŒľĴƞȮĺŇĺńĥĬŅĔŅĶĪŅĚĽńĚėĴŐĸŃĺńĥĬīĶĶĴȮ
ĺŇĺńĥĬŅĔŅĶĔńĭőĶėŒĬĴĬŋļĵƢȮĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚĽŇŗĚŐĺħĸƟŀĴĔńĭĺŇĺńĥĬŅĔŅĶĕŀĚĴĬŋļĵƢȮŐĸŃŀĬŅėĨĕŀĚ
ĺŇĺńĥĬŅĔŅĶĴĬŋļĵƢ 
 Human evolution evidences, stages of human evolution, classification of human 
lineages, origin and distribution of modern human, modern human races, sociocultural 
evolution, evolution and human diseases, environmental changes and human evolution, and 
the future of human evolution. 

ĺ,ĝĺ,Ȯ25.Ȯ&0.025.' 8ȮȮȮȮĝňĺĳŌĴŇĻŅĽĨĶƢ      ȮȮȮ 0&0-.-2' 
BIOL 25.ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 8ȮȮȮȮBiogeography 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮĺ,ĝĺ,Ȯ15/Ȯ&0.015/'  
 ĽŇŗĚŐĺħĸƟŀĴĪŅĚĔŅĵĳŅıŐĸŃĔŅĶĔĶŃěŅĵĕŀĚĽŇŗĚĴňĝňĺŇĨȮĮĢŇĽńĴıńĬīƢŏĝŇĚĝňĺĳŅıŐĸŃĔŅĶĔĶŃěŅĵĕŀĚ
ĽŇŗĚĴňĝňĺŇĨȮĔŅĶĶĭĔĺĬĪŅĚĬŇŏĺĻȮĝŋĴĝňıȮĔĸŋƞĴĽŇŗĚĴňĝňĺŇĨȮŐĸŃœĭőŀĴȮĔŅĶŏĮĸňŗĵĬŐĮĸĚıŊŘĬĪĺňĮŐĸŃĳŌĴŇŀŅĔŅĻȮĔŅĶ
ĔĶŃěŅĵıńĬīŋƢȮĔŅĶėĶŀĭėĶŀĚıŊŘĬĪňŗȮŐĸŃĔŅĶĶŋĔĶŅĬȮĺŇĺńĥĬŅĔŅĶȮĔŅĶŏĔŇħĽŇŗĚĴňĝňĺŇĨĝĬŇħŒľĴƞȮŐĸŃĔŅĶĽŌĠıńĬīŋƢȮ
ĳŌĴŇĻŅĽĨĶƢĕŀĚėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıȮŏĕĨĝňĺĳŌĴŇĻŅĽĨĶƢĕŀĚőĸĔȮĝňĺĳŌĴŇĻŅĽĨĶƢŐĸŃĺŇĺńĥĬŅĔŅĶĴĬŋļĵƢȮ
ĔĶĦňĻŉĔļŅ 
 The physical environment and the distribution of life, biological interactions and the 
distribution of life, ecological disturbance, communities, formation, and biomes, changing 
continents and climates, dispersal, colonization, and invasion, evolution, speciation, and 
extinction, the geography of biological diversity, the biogeographic subdivision of the earth, 
biogeography and human evolution, case studies. 

ĺ,ĝĺ,Ȯ25/Ȯ&0.025/' 8ȮȮȮȮĽńĨĺĬŇŏĺĻĺŇĪĵŅ      1&0-1-2' 
BIOL 25/  8ȮȮȮȮȮAnimal Ecology  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮȮĺ,ĝĺ,Ȯ15/Ȯ&0.015/'   
 ĮƤěěńĵĽŇŗĚŐĺħĸƟŀĴĪňŗĴňįĸĨƞŀĔŅĶĔĶŃěŅĵŐĸŃėĺŅĴŀŋħĴĽĴĭŌĶĦƢĕŀĚĽńĨĺƢȮıĸĺńĨĮĶŃĝŅĔĶȮĽĳŅĺŃĽńĨĺƢ
ĔŇĬıŊĝȮĽĳŅĺŃĮĶĽŇĨȮĔŅĶĸƞŅŐĸŃĔŅĶŐĔƞĚŐĵƞĚŐĕƞĚĕńĬȮėĺŅĴľĸŅĔľĸŅĵĕŀĚĽńĨĺƢȮĔŅĶĔĶŃěŅĵŐĸŃĔŅĶŐıĶƞĕŀĚ
ĽńĨĺƢȮįĸěŅĔĔŅĶĶĭĔĺĬȮĮĢŇĽńĴıńĬīƢĶŃľĺƞŅĚĽńĨĺƢŐĸŃıŊĝ8ȮĔŅĶŐıĶƞĔĶŃěŅĵŏĴĸŖħıńĬīŋƢȮįĸĔĶŃĪĭěŅĔĴĬŋļĵƢȮ
ĔŅĶŀĬŋĶńĔļƢĽńĨĺƢĮƙŅȮĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚľĶŊŀĮĢŇĭńĨŇĔŅĶĳŅėĽĬŅĴĽńĮħŅľƢĸŃľĬŉŗĚėĶńŘĚ 
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 Environmental factors affecting animal distribution and abundance, population 
dynamics, herbivory, parasitism, predation and competition, animal diversity, distribution and 
dispersal of animals, effects of disturbance, animal-plant Interaction: Seed Dispersal, k_lŲqȮ
impact, wildlife conservation, and related laboratories or field trip once a week. 

ĺ,ĝĺ,Ȯ250Ȯ&0.0250' 8ȮȮȮȮĬŇŏĺĻĺŇĪĵŅĪŅĚĪŃŏĸ          1&0-1-2' 
BIOL 250  8ȮȮȮȮMarine Ecology  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮĺ,ĝĺ,Ȯ15/Ȯ&0.015/'  
 ľĸńĔĔŅĶĪŅĚĽĴŋĪĶĻŅĽĨĶƢŐĸŃĝňĺĺŇĪĵŅĪŅĚĪŃŏĸȮĽŇŗĚĴňĝňĺŇĨŒĬĪŃŏĸ8ȮľĬƟŅĪňŗŐĸŃĽŇŗĚŐĺħĸƟŀĴȮĽŇŗĚĴňĝňĺŇĨ
ŐĸŃĔĶŃĭĺĬĔŅĶŒĬĪŃŏĸȮĽŇŗĚĴňĝňĺŇĨŐĸŃĔĶŃĭĺĬĔŅĶĭĬıŊŘĬĪŃŏĸȮĶŃĭĭĬŇŏĺĻŐĬĺĮŃĔŅĶńĚȮįĸĔĶŃĪĭĕŀĚĴĬŋļĵƢ
ĨƞŀĪŃŏĸȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 
 Principles of oceanography and marine biology, marine organisms: function and 
environment, organisms and process of the open sea, organisms and process of the seabed, 
coral reef ecology, human impact on the sea and related laboratories. 

ĺ,ĝĺ,Ȯ251Ȯ&0.0251' 8ȮȮȮȮĝňĺĺŇĪĵŅĴĸĳŅĺŃĪŅĚĬŘņ    ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1&0-1-2' 
BIOL 251  8ȮȮȮȮWater Pollution Biology 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8Ȯĺ,ĝĺ,Ȯ371 (202371) ľĶŊŀȮĺ,Ľĸ,Ȯ222 (213222)  
 ėĺŅĴľĴŅĵŐĸŃĕŀĭŏĕĨĕŀĚĺŇĝŅȮĶŃĭĭĬŇŏĺĻŐľĸƞĚĬŘņȮŐĬĺėŇħĔŅĶĨŇħĨŅĴĨĶĺěĽŀĭĪŅĚĝňĺĳŅıĕŀĚ
ėŋĦĳŅıĬŘņȮėĺŅĴŏĮƦĬıŇļĕŀĚĽŅĶĴĸıŇļĪňŗĴňĨƞŀĽŇŗĚĴňĝňĺŇĨŒĬŐľĸƞĚĬŘņȮĴĸĳŅĺŃĪŅĚĬŘņŐĸŃĽŅīŅĶĦĽŋĕȮĔŅĶ
ėĺĭėŋĴĴĸıŇļĪŅĚĬŘņȮĴĸıŇļŒĬĬŘņĔĶƞŀĵŐĸŃĪŃŏĸȮĔŅĶĨŇħĨŅĴĨĶĺěĽŀĭĝňĺĺŇĪĵŅĪŅĚĪŃŏĸȮĔĶĦňĻŉĔļŅŐľĸƞĚĬŘņ
ŏĝŇĚėŋĦĳŅıȮĔŅĶĮĬŏĮƘƨŀĬĕŀĚĽŅĶĴĸıŇļĨƞŅĚȮŕȮŐĸŃĔĶĦňĻŉĔļŅŏĝŇĚĮĶŇĴŅĦȮŐľĸƞĚĕŀĚĽŅĶĴĸıŇļĮĶŃŏĳĪĨƞŅĚȮŕȮ
ŐĸŃįĸĪňŗŏĔŇħěŅĔĬŘņĪŇŘĚěŅĔĝŋĴĝĬŐĸŃŀŋĨĽŅľĔĶĶĴȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 
 Meaning and scope of subject ů aquatic ecosystem, biomonitoring of water quality 
concepts, toxicity of pollutants to aquatic organism, water pollution and public health, water 
pollution control, estuarine and marine pollution, marine biology monitoring, qualitative case 
studies of aquatic resources, contamination of pollutants and quantitative case studies, 
sources of pollutants and effect of waste water from communities and industries, and 
related laboratories. 
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ĺ,ĝĺ,Ȯ253Ȯ&0.0253' 8ȮȮȮȮıŇļĺŇĪĵŅĽŇŗĚŐĺħĸƟŀĴ     ȮȮȮ           1&1-.-4' 
BIOL 253  8ȮȮȮȮEnvironmental Toxicology 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮĺ,ėĴ,Ȯ0.4Ȯ&0.10.4'    
 ĭĪĬņĽŌƞıŇļĺŇĪĵŅĽŇŗĚŐĺħĸƟŀĴȮŏĴŐĪĭŀĸŇĽĞŉĴŐĸŃŀĺńĵĺŃŏĮƚŅľĴŅĵĕŀĚĽŅĶıŇļȮĮƤěěńĵĪňŗĴňįĸĔńĭėĺŅĴ
ŏĮƦĬıŇļȮĽŅĶıŇļŒĬīĶĶĴĝŅĨŇȮĽŅĶŏĨŇĴŐĨƞĚŒĬŀŅľŅĶȮĽŅĶıŇļĪŅĚŀŅĔŅĻȮĽŅĶıŇļĪŅĚĬŘņȮĽŅĶıŇļĪŅĚĔŅĶŏĔļĨĶȮ
ĽŅĶıŇļĪŅĚŀŋĨĽŅľĔĶĶĴȮĔŅĶĭņĭńħĽŅĶĴĸıŇļĪŅĚĽŇŗĚŐĺħĸƟŀĴȮĔŅĶĮĶŃŏĴŇĬėĺŅĴŏĽňŗĵĚĪŅĚĽŇŗĚŐĺħĸƟŀĴȮ
ĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĴĸıŇļĽŇŗĚŐĺħĸƟŀĴ 
 Introduction to environmental toxicology, metabolism of toxicants and target organs 
of toxicity, factors influencing toxicity, natural toxicants, food additives, air toxicants, water 
toxicants, agricultural toxicants, industrial toxicants, bioremediation, environmental risk 
assessment, law related to environmental toxicology. 

ĺ,ĝĺ,Ȯ254Ȯ&0.0254' 8ȮȮȮȮĝňĺĺŇĪĵŅĔŅĶŀĬŋĶńĔļƢ      ȮȮȮ1&0-1-2' 
BIOL 254  8ȮȮȮȮConservation Biology  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮĺ,ĝĺ,Ȯ15/Ȯ&0.015/'  
 įĸĔĶŃĪĭěŅĔĴĬŋļĵƢĪňŗĴňĨƞŀĪĶńıĵŅĔĶıŊĝŐĸŃĽńĨĺƢĮƙŅȮėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŐĸŃėĺŅĴŏĮƦĬŀĵŌƞ
ĕŀĚĴĬŋļĵƢȮĔŅĶŀĬŋĶńĔļƢĩŇŗĬŀŅĻńĵȮĔŅĶŀĬŋĶńĔļƢĝĬŇħıńĬīŋƢĽŇŗĚĴňĝňĺŇĨȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 
 K_lŲqȮgkn_arȮmlȮdjmp_Ȯ_lbȮd_sl_Ȯpesources, biodiversity and Human welfare, habitat 
conservation, species conservation and related laboratories. 

ĺ,ĝĺ,Ȯ255Ȯ&0.0255' 8ȮȮȮȮĬŇŏĺĻĺŇĪĵŅŏĕĨĶƟŀĬ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1&0-1-2' 
BIOL 255  8ȮȮȮȮTropical Ecology 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮĺ,ĝĺ,Ȯ15/Ȯ&0.015/'Ȯ 
 ĭĪĬņĽŌƞĬŇŏĺĻĺŇĪĵŅŏĕĨĶƟŀĬȮĶŃĭĭĬŇŏĺĻĪŋƞĚľĠƟŅȮĶŃĭĭĬŇŏĺĻĳŌŏĕŅľŇĬĮŌĬȮĶŃĭĭĬŇŏĺĻĮƙŅœĴƟįĸńħŒĭȮ
ĶŃĭĭĬŇŏĺĻĮƙŅœĴƟœĴƞįĸńħŒĭȮĮƙŅĝŋĴĝĬŐĸŃĔŅĶŏĔŖĭŏĔňŗĵĺįĸįĸŇĨěŅĔĮƙŅȮĪĶńıĵŅĔĶĽńĨĺƢĮƙŅȮĶŃĭĭĬŇŏĺĻĬŘņěŊħȮĔŅĶ
ěńħŐĭƞĚĝńŘĬėŋĦĳŅıĬŘņȮĶŃĭĭĬŇŏĺĻĮŃĔŅĶńĚȮœĲŐĸŃĔŅĶěńħĔŅĶœĲĮƙŅȮĶŃĭĭĺĬŏĔļĨĶȮĔŅĶŀĬŋĶńĔļƢħŇĬȮĔŅĶĲƘƨĬĲŌ
ĶŃĭĭĬŇŏĺĻŏĕĨĶƟŀĬȮĚŅĬĺŇěńĵŏĔňŗĵĺĔńĭĶŃĭĭĬŇŏĺĻŏĕĨĶƟŀĬȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 
 Introduction to tropical ecology, grassland ecosystem, limestone ecosystem, 
deciduous forest, evergreen forest, community forest and harvesting of forest products, 
wildlife resource, freshwater ecosystem, water quality classification, coral reef ecosystem, fire 
and forest fire management, agroforestry system, soil conservation, tropical ecosystem 
restoration, and researches on tropical ecology and related laboratories. 
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ĺ,ĝĺ,Ȯ26/Ȯ&0.026/' 8ȮȮȮȮĬŇŏĺĻĺŇĪĵŅıķĨŇĔĶĶĴ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1&0-1-2' 
BIOL 26/  8ȮȮȮȮBehavioral Ecology 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮĺ,ĝĺ,Ȯ15/Ȯ&0.015/'Ȯ 
 ėņĬņŐĸŃĝĬŇħŏĭŊŘŀĚĨƟĬĕŀĚıķĨŇĔĶĶĴȮėņĩŅĴȮ4 ĕƟŀȮĕŀĚĬŇőėȮĪŇĬŏĭŀĶƢŏĔĬȮĺŇĺńĥĬŅĔŅĶĕŀĚĬŇŏĺĻĺŇĪĵŅ
ıķĨŇĔĶĶĴȮĔĸœĔĕŀĚıķĨŇĔĶĶĴŐĨƞĸŃĭŋėėĸȮĶŃĭĭĽńĚėĴȮ&ĶŃĭĭĔŅĶįĽĴıńĬīŋƢŐĸŃėĺŅĴĽńĴıńĬīƢ'ȮĔŅĶĮĶńĭĨńĺ
ŒĬĪŅĚĝňĺĮĶŃĺńĨŇȮĽŅŏľĨŋŐĸŃįĸĸńıīƢĕŀĚőėĶĚĽĶƟŅĚĮĶŃĝŅĔĶȮıķĨŇĔĶĶĴĴĬŋļĵƢ8ȮŒĬĪŅĚĬŇŏĺĻĺŇĪĵŅȮŐĸŃ
ĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 
 Introduction and basic types of behavior, four questions of Niko Tinbergen, evolution 
of behavioral ecology, mechanism of individual behavior, social system (Mating system and 
relationship, adaptation of life histories, causes and consequences of population structure, 
human behavior : ecological approach and related laboratories. 

ĺ,ĝĺ,Ȯ262Ȯ&0.0262' 8ȮȮȮȮĬŇŏĺĻĺŇĪĵŅĔŅĶĲƘƨĬĲŌȮȮȮ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1&0-1-2' 
BIOL 262  8ȮȮȮȮRestoration Ecology 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮĺ,ĝĺ,Ȯ15/Ȯ&0.015/'Ȯ 
 ŐĬĺėŇħľĸńĔĕŀĚĬŇŏĺĻĺŇĪĵŅĔŅĶĲƘƨĬĲŌȮĬŇŏĺĻĺŇĪĵŅŐĸŃĔŅĶĲƘƨĬĨńĺĨŅĴīĶĶĴĝŅĨŇĕŀĚĮƙŅŏĕĨĶƟŀĬȮįĸĕŀĚ
ĔŅĶĶĭĔĺĬěŅĔĴĬŋļĵƢĨƞŀĔŅĶĲƘƨĬĨńĺĨŅĴīĶĶĴĝŅĨŇȮĵŋĪīĺŇīňŏıŊŗŀŏĶƞĚĔŅĶĲƘƨĬĲŌŒĬŏĕĨĶƟŀĬȮĴŋĴĴŀĚħƟŅĬĽńĚėĴĕŀĚ
ĔŅĶĲƘƨĬĲŌȮĔŅĶĨŇħĨŅĴŐĸŃĔŅĶĮĶŃŏĴŇĬőėĶĚĔŅĶĲƘƨĬĲŌȮĔŅĶĲƘƨĬĲŌŐĸŃĔŅĶĶŋĔĶŅĬĪŅĚĝňĺĳŅıȮĔŅĶĲƘƨĬĲŌŐĸŃĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĽĳŅıĳŌĴŇŀŅĔŅĻȮĔĶĦňĻŉĔļŅȮŐĸŃĬŇŏĺĻĺŇĪĵŅĔŅĶĲƘƨĬĲŌŐĸŃĪŅĚĽŌƞėĺŅĴĵńŗĚĵŊĬȮĴňĮĢŇĭńĨŇĔŅĶŒĬ
ľƟŀĚĮĢŇĭńĨŇĔŅĶľĶŊŀŀŀĔĳŅėĽĬŅĴĽńĮħŅľƢĸŃȮ1 ėĶńŘĚ 
 Principle concepts in restoration ecology, ecology and natural regeneration of tropical 
forests, effects of anthropogenic disturbance on regeneration, strategies to catalyze 
restoration in the tropics, social aspects of restoration, monitoring and evaluation of 
restoration projects, restoration and biological invasion, restoration and climate change, case 
studies and restoration ecology and the path to sustainability. There is a laboratory or field 
trip once a week. 

ĺ,ėĴ,Ȯ111 (203111) :    ŏėĴňȮ1           3(3-0-6) 
CHEM 111  :    Chemistry 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮœĴƞĴň  
 ĭĪĬņŐĸŃĮĶŇĴŅĦĽńĴıńĬīƢĪŅĚŏėĴňȮőėĶĚĽĶƟŅĚŀŃĨŀĴȮıńĬīŃŏėĴňŒĬĽŅĶĮĶŃĔŀĭĮĶŃŏĳĪĨƞŅĚȮŕȮĽĴħŋĸ
ŏėĴňȮŀŋĦľıĸĻŅĽĨĶƢŏĝŇĚŏėĴňȮœĲĲƚŅŏėĴňȮĽŅĶĸŃĸŅĵŐĸŃėŀĸĸŀĵħƢȮĔĶħ-ŏĭĽȮŐĸŃěĸĬĻŅĽĨĶƢŏĝŇĚŏėĴň 
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 Introduction and chemical stoichiometry, atomic structures, chemical bonding in 
various compounds, chemical equilibrium, chemical thermodynamics, electrochemistry, 
solutions and colloids, acid-bases and chemical kinetics. 

ĺ,ėĴ,Ȯ115 (203115) :    ĮĢŇĭńĨŇĔŅĶŏėĴňȮ1         1(0-3-0) 
CHEM 115  :    Chemistry Laboratory 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮȮ8ȮȮȮȮĸĚĪŃŏĭňĵĬŏĶňĵĬıĶƟŀĴĔńĭȮĺ,ėĴ,111 (203111) 
 ŏĪėĬŇėĨƞŅĚȮŕȮŒĬĮĢŇĭńĨŇĔŅĶŏėĴňȮĮĢŇĔŇĶŇĵŅĕŀĚĪŀĚŐħĚȮĽŅĶĔņľĬħĮĶŇĴŅĦ8ĔŅĶĽńĚŏėĶŅŃľƢŐėĸŏĞňĵĴȮ
ŀŀĔĞŅŏĸĨȮĔŅĶĽńĚŏėĶŅŃľƢőıŐĪĽŏĞňĵĴŀŃĸńĴěŅĔŀŃĸŌĴŇŏĬňĵĴĲŀĵĸƢȮıńĬīŃŏėĴňŐĸŃőėĶĚĽĶƟŅĚőĴŏĸĔŋĸȮĽĴħŋĸ
ŏėĴňȮŏŀĬĪńĸĮƖĕŀĚĮĢŇĔŇĶŇĵŅȮŏĞĸĸƢĔńĸĺŅĬŇĔŐĸŃŏĞĸĸƢėĺŅĴŏĕƟĴĕƟĬȮŀŇŏĸŖĔőĪĶĸŇĞŇĽȮĔŅĶľŅĴĺĸőĴŏĸĔŋĸőħĵŀŅĻńĵ
ľĸńĔĔŅĶĸħĸĚĕŀĚěŋħŏĵŊŀĔŐĕŖĚȮĽĴħŋĸĔĶħŏĭĽŐĸŃĭńĲŏĲŀĶƢȮĔĶŅĲĔŅĶœĪŏĪĶĨĶŃľĺƞŅĚĔĶħůŏĭĽȮĔŅĶœĪŏĪĶĨ
ĶŃľĺƞŅĚĔĶħůŏĭĽȮĔŅĶľŅŀńĨĶŅĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅŏėĴň8ȮœŀőŀħŇŏĬĝńĬĕŀĚŐŀĞňőĨĬȮŐĸŃĔŅĶĪħĸŀĚıŇŏĻļ 
 Chemistry laboratory techniques, reactions of copper, limiting agent: synthesis of 
calcium oxalate, synthesis of potassium alum from aluminum foils, chemical bonds and 
molecular structure, chemical equilibria, enthalpy of reactions, galvanic and concentration 
cells, electrolysis, determination of molar weight by freezing point depression, acid-base 
equilibria and buffers, titration curves of acid-base, acid-base titration, determination of rate 
of reaction: iodination of acetone and special experiments. 

ĺ,ėĴ,Ȯ206 (203206) :    ŏėĴňŀŇĬĪĶňĵƢĽņľĶńĭĬńĔĻŉĔļŅĬŀĔĽŅĕŅĺŇĝŅŏėĴň       3(3-0-6) 
CHEM 206              :    Organic Chemistry for Non-Chemistry Students 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮĺ,ėĴ,Ȯ104 (203104) ľĶŊŀȮĺ,ėĴ,Ȯ111 (203111) 
 ĔŅĶěņŐĬĔŐĸŃĔŅĶŏĶňĵĔĝŊŗŀȮıńĬīŃŒĬőĴŏĸĔŋĸĕŀĚĽŅĶĮĶŃĔŀĭŀŇĬĪĶňĵƢȮĮĢŇĔŇĶŇĵŅŏėĴňŀŇĬĪĶňĵƢȮĔŅĶ
ĺŇŏėĶŅŃľƢĽŅĶĮĶŃĔŀĭŀŇĬĪĶňĵƢȮŐŀĸŇĲŅĨŇĔœŁőħĶėŅĶƢĭŀĬȮœŀőĞŏĴŀĶŇĞŉĴŐĸŃœŀőĞŏĴŀĶƢőėĶĚĶŌĮȮĽŏĨŀĶŇőŀŏėĴňȮ
ĽŅĶĮĶŃĔŀĭŐŀőĶŐĴĨŇĔȮĽŅĶĮĶŃĔŀĭŐŁőĸŏěĬȮŐŀĸĔŀŁŀĸƢȮĲƖĬŀĸȮŐĸŃŀňŏĪŀĶƢȮŏŀĴňĬȮŐŀĸħňœŁħƢŐĸŃėňőĨĬȮ
ĔĶħėŅĶƢĭŀĔĞŇĸŇĔŐĸŃŀĬŋıńĬīƢȮėŅĶƢőĭœŁŏħĶĨȮĸŇıŇħȮĔĶħŀŃĴŇőĬȮŏĮĮœĪħƢȮŐĸŃőĮĶĨňĬ 
 Classification and nomenclature, bonding in molecules of organic compounds,Ȯ
organic reactions,Ȯorganic compounds analysis, aliphatic hydrocarbons, isomerism and 
conformational isomers, stereochemistry, aromatic compounds, halogen compounds, 
alcohols, phenols and ethers, amines, aldehydes and ketones, carboxylic acids and 
derivatives, carbohydrates, lipids, amino acids, peptides and proteins. 
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ĺ,ėĴ,Ȯ209 (203209) :    ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢĽņľĶńĭĬńĔĻŉĔļŅĬŀĔĳŅėĺŇĝŅŏėĴň ȮȮȮ1(0-3-0) 
CHEM 209               :    Organic Chemistry Laboratory for Non-Chemistry Students 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮȮĺ,ėĴ,Ȯ108 (203108) ľĶŊŀȮĺ,ėĴ,Ȯ115 (203115); ŐĸŃĸĚĪŃŏĭňĵĬŏĶňĵĬ 

ıĶƟŀĴĔńĭȮĺ,ėĴ,Ȯ206 (203206) 
 ŐĬŃĬņŀŋĮĔĶĦƢŐĸŃŐĬĺĮĢŇĭńĨŇŏıŊŗŀėĺŅĴĮĸŀħĳńĵŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶŏėĴňȮŏĪėĬŇėĮĢŇĭńĨŇĔŅĶıŊŘĬģŅĬĪŅĚ
ŏėĴňŀŇĬĪĶňĵƢȮœŀőĞŏĴŀĶƢőėĶĚĶŌĮŐĸŃĽŏĨŀĶŇőŀœŀőĞŏĴŀĶƢȮĮĢŇĔŇĶŇĵŅŏėĴňŀŇĬĪĶňĵƢıŊŘĬģŅĬȮŐĸŃĔŅĶĺŇŏėĶŅŃľƢľŅľĴŌƞ
ĲƤĚĔƢĝńĬŏĭŊŘŀĚĨƟĬ 
 Introduction to the equipment and safety procedure in chemistry laboratory, basic 
laboratory techniques in organic chemistry, conformational isomers and stereoisomers, basic 
organic reactions and preliminary analysis of functional groups. 

ĺ,ėı,Ȯ/..Ȯ&0.2/..' :   ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĝňĺŇĨĽĴńĵŒľĴƞȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  Ȯ3(3-0-6) 
CS  100  :   Information Technology and Modern Life 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ 8ȮȮȮœĴƞĴň 
 ėŀĴıŇĺŏĨŀĶƢĔńĭĔŅĶŒĝƟĚŅĬŒĬĝňĺŇĨĮĶŃěņĺńĬȮŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢŐĸŃŀŇĬŏĪŀĶƢŏĬŖĨȮŀĚėƢĮĶŃĔŀĭ
ĽņėńĠĕŀĚĔŅĶŀŀĬœĸĬƢȮĔŅĶĪņĚŅĬĶƞĺĴĔńĬŐĭĭŀŀĬœĸĬƢȮĞŀĲĨƢŐĺĶƢĝƞĺĵŏıŇŗĴĮĶŃĽŇĪīŇįĸŒĬĽņĬńĔĚŅĬĽņľĶńĭ
ĝňĺŇĨĽĴńĵŒľĴƞȮėĺŅĴĮĸŀħĳńĵĪŅĚŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮĔŅĶĶŌƟĽŅĶĽĬŏĪĻ 
 Computer in everyday life, computer network and internet, online essentials, online 
collaboration, office productivity software for modern life, information technology security, 
information literacy. 

ĺ,ėı,Ȯ/.0 (202/.0) :   ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŀńěĜĶŇĵŃ8ȮĔŅĶĽņĶĺěħƟŅĬŏĪėĬŇėȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1(0-0-3) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŐĸŃĔŅĶĮĶŃĵŋĔĨƢ  
CS /.0               :   Intelligent Data Analysis: Survey of TechniquesȮand Applications 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮœĴƞĴň 
 ĭĪĬņĽŌƞĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŀńěĜĶŇĵŃ8ȮěŅĔĔŅĶěńĭĽŌƞĔŅĶŐĝĶƢȮĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŅĶĪņŒľƟŏľŖĬĳŅıĕƟŀĴŌĸ
ŐĭĭĨŅĶŅĚȮĔŅĶĽņĶĺěŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀėĺŅĴȮĔŅĶĮĶŃĴĺĸįĸĔĶŃŐĽĕƟŀĴŌĸĽņľĶńĭĔŅĶĮĶŃĵŋĔĨƢœŀőŀĪňȮĔŅĶ
ĨĶĺěěńĭŐĸŃĶŌƟěņĳŅıȮĔŅĶěņĸŀĚħƟĺĵėĺŅĴŏĮƦĬěĶŇĚŏĽĴŊŀĬŐĸŃėĺŅĴŏĮƦĬěĶŇĚŏĽĶŇĴȮĔŅĶŏĶňĵĬĶŌƟŐĭĭŒĝƟĮƤĠľŅŏĮƦĬ
ģŅĬŒĬĚŅĬĮĶŃĵŋĔĨƢħƟŅĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŀńěĜĶŇĵŃ 
 Introduction to intelligent data analysis: from capture to sharing, tabular data analysis 
and visualization, text exploration and analysis, data stream processing for IoT applications, 
image detection and recognition, simulation with virtual reality and augmented reality, and 
problem-based learning in intelligent data analysis applications. 
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ĺ,ėĦ,Ȯ//3 (204//3) :    ŐėĸėŌĸńĽĽņľĶńĭĺŇĪĵŅĻŅĽĨĶƢīĶĶĴĝŅĨŇ 1 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1(0-0-3) 
MATH 115               :    Calculus  for Natural Sciences 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮœĴƞĴň 
 ėĦŇĨĻŅĽĨĶƢıŊŘĬģŅĬĽņľĶńĭŐėĸėŌĸńĽȮĸŇĴŇĨŐĸŃĳŅĺŃĨƞŀŏĬŊŗŀĚĕŀĚĲƤĚĔƢĝńĬȮŀĬŋıńĬīƢĕŀĚĲƤĚĔƢĝńĬĨńĺŐĮĶ
ŏħňĵĺŐĸŃĔŅĶĮĶŃĵŋĔĨƢȮĮĶŇıńĬīƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 
 Elementary mathematics for calculus, limit and continuity of functions, derivative of 
single variable functions and its applications, integration and its applications 

ĺ,ĲĽ,Ȯ//5Ȯ&0.5//5' 8ȮȮȮĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢȮ/      ȮȮȮ/&.-1-.' 
PHYS //5ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ8ȮȮȮPhysics Laboratory / 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ 8ȮȮȮȮœĴƞĴň 
 ĔĶŃĭĺĬĺŇĝŅĮĢŇĭńĨŇĔŅĶŏĔňŗĵĺĔńĭĔŅĶŒĝƟĺŇīňĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢŒĬĲƕĽŇĔĽƢıŊŘĬģŅĬȮĞŉŗĚĮĶŃĔŀĭħƟĺĵȮȮȮȮȮȮȮȮȮȮȮ
ĔŅĶĪħĸŀĚĨƞŅĚŕȮȮĪŅĚħƟŅĬĔĸĻŅĽĨĶƢȮȮŀŋĦľıĸĻŅĽĨĶƢȮȮėĸŊŗĬȮœĲĲƚŅȮȮĽĳŅĺŃŐĴƞŏľĸŖĔȮĪńĻĬĻŅĽĨĶƢȮŐĸŃĲƕĽŇĔĽƢ
ĵŋėŒľĴƞ 
 Laboratory course dealing with scientific methods in basic physics consisting of 
various experiments in mechanics, thermodynamics, waves, electricity, magnetism, optics 
and modern physics. 

ĺ,ĲĽ,Ȯ/65Ȯ&0.5/65' 8ȮȮȮĲƕĽŇĔĽƢȮ/       ȮȮȮ1&1-.-4' 
PHYS /65ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ8ȮȮȮPhysics / 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮœĴƞĴň 
 ľĬƞĺĵŐĸŃĔŅĶĺńħȮĔĸĻŅĽĨĶƢȮĔŅĶĽńŗĬȮėĸŊŗĬȮŐĸŃŏĽňĵĚȮĕŀĚœľĸȮŀŋĦľıĸĻŅĽĨĶƢȮœĲĲƚŅȮĽĬŅĴœĲĲƚŅȮ
ĽĳŅĺŃŐĴƞŏľĸŖĔŐĸŃĽĬŅĴŐĴƞŏľĸŖĔȮĪńĻĬĻŅĽĨĶƢȮŐĸŃĲƕĽŇĔĽƢĵŋėŒľĴƞ 
 Dimension and measurement, mechanics, vibrations, wave and sound, fluid, 
thermodynamics, electricity, electric field, magnetism and magnetic field, optics and modern 
physics 

ĺ,ĝĪ,Ȯ1/3Ȯ&0//1/3' 8ȮȮȮȮĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ      ȮȮȮ 1&1-.-4' 
BCT 1/3  8ȮȮȮȮIntroductory Biochemistry  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮĺ,ėĴ,Ȯ0.0Ȯ&0.10.0) ľĶŊŀȮĺ,ėĴ,Ȯ0.2Ȯ&0.10.2'ȮľĶŊŀȮĺ,ėĴ,Ȯ0.4Ȯ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&0.10.4' 
 ĭĪĬņĽŌƞĝňĺŏėĴňĕŀĚĽŇŗĚĴňĝňĺŇĨȮ8ȮŏĞĸĸƢŐĸŃŀĚėƢĮĶŃĔŀĭĕŀĚŏĞĸĸƢȮľĸńĔĔŅĶŐĸŃŏĪėĬŇėĪŅĚĝňĺŏėĴňȮ
ėŅĶƢőĭœŁŏħĶĨȮĸŇıŇħȮĔĶħŀŃĴŇőĬŐĸŃőĮĶĨňĬȮŏŀĬœĞĴƢŐĸŃőėŏŀĬœĞĴƢȮĔĶħĬŇĺėĸňŀŇĔȮĔŅĶĽƞĚįƞŅĬŀŇŏĸŖĔĨĶŀĬŐĸŃ
ĝňĺıĸńĚĚŅĬĻŅĽĨĶƢȮŐĸŃĝňĺŏėĴňĮĶŃĵŋĔĨƢ 
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 Introduction to the biochemistry of life: cells and subcellular organelles, principles 
andȮtechniques of biochemistry, carbohydrates, lipids, amino acids and proteins, enzyme and 
co-enzymes,Ȯnucleic acids, electron transport and bioenergetics, applied biochemistry, 

ĺ,ĝĪ,Ȯ1/7Ȯ&0//1/7'ȮȮȮȮ8ȮȮȮȮĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ     ȮȮȮȮ/&.-1-.' 
BCT 1/7  8ȮȮȮȮIntroductory Biochemistry Laboratory  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮȮ8ȮȮȮȮĸĚĪŃŏĭňĵĬŏĶňĵĬıĶƟŀĴĔńĭȮĺ,ĝĪ,Ȯ315 (211315) 
 ėŅĶƢőĭœŁŏħĶĨȮĝňĺıĸńĚĚŅĬĻŅĽĨĶƢȮĸŇıŇħȮőĮĶĨňĬȮŏŀĬœĞĴƢȮŐĸŃĔĶħĬŇĺėĸňŀŇĔ 
 Carbohydrate, bioenergetics, lipid, protein, enzyme and nucleic acid. 

ĺ,Ľĺ,Ȯ04/Ȯ&0/204/' 8ȮȮȮȮėĺŅĴľĸŅĔľĸŅĵĕŀĚĽńĨĺƢ     ȮȮȮ 1&0-1-2' 
ZOOL 261  8ȮȮȮȮAnimal Diversity 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮĺ,ĝĺ,Ȯ/.0Ȯ&0.0/.0' 
 ľĸńĔĔŅĶĪŅĚŀĬŋĔĶĴĺŇīŅĬĕŀĚĽńĨĺƢŏĭŊŘŀĚĨƟĬȮėĺŅĴľĸŅĔľĸŅĵȮĔŅĶěńħěņŐĬĔȮĬŇŏĺĻĺŇĪĵŅȮĺŇĺńĥĬŅĔŅĶȮ
ŐĸŃėĺŅĴĽņėńĠĪŅĚŏĻĶļģĔŇěĕŀĚĽńĨĺƢœĴƞĴňĔĶŃħŌĔĽńĬľĸńĚŐĸŃĽńĨĺƢĴňĔĶŃħŌĔĽńĬľĸńĚȮĝĬŇħĕŀĚĽńĨĺƢĪňŗĴň
ėĺŅĴĽņėńĠŒĬŏŀŏĝňĵĨŃĺńĬŀŀĔŏĜňĵĚŒĨƟȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 
 Principles of fundamental zoological taxonomy, diversity, classification, ecology, 
evolution and economic importance of invertebrates and vertebrates, important species in 
South East Asia, and related laboratory. 

ĺ,Ľĺ,Ȯ1./Ȯ&0/21./' 8ȮȮȮȮĽńĨĺƢĴňĔĶŃħŌĔĽńĬľĸńĚ     ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1&0-1-2' 
ZOOL 1./  8ȮȮȮȮVertebrate Zoology  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮĺ,Ľĺ,Ȯ04/Ȯ&0/204/'  
 ĺŇĺńĥĬŅĔŅĶĕŀĚĽńĨĺƢĴňĔĶŃħŌĔĽńĬľĸńĚȮőėĶĚĽĶƟŅĚŏĝŇĚŏĮĶňĵĭŏĪňĵĭŐĸŃľĬƟŅĪňŗĕŀĚĶŃĭĭľƞŀľŋƟĴĶƞŅĚĔŅĵȮ
ĶŃĭĭőėĶĚĔĶŃħŌĔȮőėĶĚĽĶƟŅĚĽƞĺĬĶĵŅĚėƢȮĶŃĭĭĔĸƟŅĴŏĬŊŘŀȮĶŃĭĭĪŅĚŏħŇĬŀŅľŅĶȮĶŃĭĭľŅĵŒěȮĶŃĭĭœľĸŏĺňĵĬȮ
ĶŃĭĭĕńĭĩƞŅĵŐĸŃĽŊĭıńĬīŋƢȮĶŃĭĭĮĶŃĽŅĪŐĸŃŀĺńĵĺŃĶńĭėĺŅĴĶŌƟĽŉĔȮĶŃĭĭĨƞŀĴœĶƟĪƞŀȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 
 Evolution of the vertebrates, comparative structure and function of integumentary 
system, skeletal system, limbs, muscular system, digestive system, respiratory system, 
circulatory system, excretory and reproductive systems, nervous system and sense organs, 
endocrine system, and related laboratory. 
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ĺ,Ľĺ,Ȯ1/.Ȯ&0/21/.' 8ȮȮȮȮĽńĨĺƢœĴƞĴňĔĶŃħŌĔĽńĬľĸńĚ     ȮȮȮ 1&0-1-2' 
ZOOL 1/.  8ȮȮȮȮInvertebrate Zoology 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮĺ,Ľĺ,Ȯ04/Ȯ&0/204/'  
 ĭĪĬņĽńĨĺƢœĴƞĴňĔĶŃħŌĔĽńĬľĸńĚȮĽńĦģŅĬĺŇĪĵŅȮĔŅĵĺŇĳŅėȮŐĸŃĽĶňĶĺŇĪĵŅĕŀĚőĮĶőĨĞńĺŐĸŃĲŀĚĬŘņȮŀŃĞň
ĸŀĴŏĴĪȮĨƟĬĔņŏĬŇħĕŀĚŏĴĨŅĞńĺȮŐĸŃĺŇĺńĥĬŅĔŅĶĕŀĚĽńĨĺƢœĴƞĴňĔĶŃħŌĔĽńĬľĸńĚȮĽńĦģŅĬĺŇĪĵŅȮĔŅĵĺŇĳŅėȮŐĸŃ
ĽĶňĶĺŇĪĵŅĕŀĚœĬħŅŏĶňĵŐĸŃĪňőĬĲĸŀĶŅȮľĬŀĬĨńĺŐĭĬŐĸŃĬňĴŅĪňŏĬňĵȮĞŌőħĞňĸŀĴŏĴĪȮœĲĸńĴĬňĴŅőĪħŅŐĸŃŀŃ
ŐėĬőĪŏĞĲĲŅĸŅȮœĲĸńĴŐĔĽőĨĶĪŇĔŅȮœėĬŀĶŇĬĝŅȮőĶĨŇŏĲŀĶŅȮŏŀĬőĨıĶŀĔĨŅȮŐĸŃĬňĴŅőĪĴŀĶƢĲŅȮĞňĸŀĴŏĴĪŐĸŃ
ĪķļġňĔŅĶŏĔŇħĞňĸŀĴȮŏĴĨŅĞńĺŐĸŃŏŀŖĴĭĶŇőŀŏĴĨŅĞńĺȮĔŅĶĮĶńĭĨńĺĕŉŘĬĭĔȮĽńĦģŅĬĺŇĪĵŅȮĔŅĵĺŇĳŅėȮŐĸŃĽĶňĶĺŇĪĵŅ
ĕŀĚĞňĸŀĴŏĴĪȮĔĸŋƞĴőĮĶőĨĽőĨĴȮœĲĸńĴŐŀĬŏĬĸĸŇħŅȮŐĸŃĴŀĸĸńĽĔŅȮœĲĸńĴŀŅĶƢőĪĶőıħŅȮőĮĶőĨĽőĨĴĝńŘĬĨŗņȮ
œĲĸńĴőŀĬŇőĝĲŀĶŅȮœĞĲŋĬėŌĸŇħŅȮŏŀėœėĵŌĶŇħŅȮőıőĔőĬıŀĶŅȮœĲĶıŌĸŇħŅȮŏıĬĨŃĽőĨĴŇħŅľĶŊŀĸŇĬĔĸŌŀŃőĪĸŇħŅȮĪŅĶƢ
ħŇĔĶŅħŅȮőĸőıőıŏĶĪȮœĲĸńĴőıőĶĬŇħŅȮœĮĶőŀĞńĺȮĭĶŅĝŇőŀőıħŅȮĞňĸŀĴŏĴĪȮħŇĺŏĪŀőĶĽőĨĴȮœĲĸńĴŏŀėœėőĬŏħŀĶƢ
ĴŅĨŅȮĞňĸŀĴŏĴĪȮĔĸŋƞĴħŇĺŏĪŀőĶĽőĨĴĝńŘĬĨŗņȮŐĸŃĨƟĬĔņŏĬŇħĕŀĚĽńĨĺƢĴňĔĶŃħŌĔĽńĬľĸńĚȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 
 Introduction to invertebrate zoology, morphology, anatomy and physiology of 
Protozoa, Porifera and acoelomate, origin of Metazoa and evolution of invertebrates, 
morphology, anatomy and physiology of phylum Cnidaria, Ctenophora, Platyhelminthes, 
Nematinea, pseudocoelomate, Nematoda, Acanthocephala, Gastrotricha, Kinorhyncha, 
Rotifera, Entoprocta, Nematomorpha, coelomate and origin of coelom theories, metazoa and 
metazoa embryology, terrestrial adaptation, morphology, anatomy and physiology of 
coelomate, protostome, Annelida, Mollusca, Arthropoda, lesser protostomes, Onychophora, 
Sipunculida, Echiurida, Pogonophora, Priapulida, Pentastomida or Linguatolida, Tardigrada, 
lophophorates, Phoronida, Bryozoa, Brachiopoda, coelomate, deuterostome, Echinodermata, 
coelomate and lesser deuterostome, origin of the vertebrates and related laboratory. 
 
ĺ,Ľĺ,Ȯ1/0Ȯ&0/21/0' 8ȮȮȮȮĔňĢĺŇĪĵŅĪńŗĺœĮ      ȮȮ Ȯ2&1-1-4' 
ZOOL 1/0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ8ȮȮȮȮGeneral Entomology 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮĺ,ĝĺ,Ȯ/.0Ȯ&0.0/.0'Ȯ 
 ĭĪĬņĽŌƞĔŅĶĻŉĔļŅŐĴĸĚȮĽńĦģŅĬĺŇĪĵŅŐĸŃĔŅĵĺŇĳŅėĳŅĵĬŀĔĕŀĚŐĴĸĚȮĔŅĶěńħěņŐĬĔŐĴĸĚŒĬŀńĬħńĭ
ŐĸŃĺĚĻƢĨƞŅĚŕȮĶŌĮĶƞŅĚĸńĔļĦŃȮĪňŗŀĵŌƞŀŅĻńĵȮĺĚĝňĺŇĨŐĸŃėĺŅĴĽņėńĠĪŅĚŏĻĶļģĔŇěȮĔŅĵĺŇĳŅėĳŅĵŒĬŐĸŃĽĶňĶĺŇĪĵŅ
ĕŀĚĶŃĭĭŀĺńĵĺŃĨƞŅĚŕȮĺŇĺńĥĬŅĔŅĶĕŀĚŐĴĸĚŐĸŃĽńĨĺƢŒĬœĲĸńĴŀŅĶƢőĪĶőĮħŅȮĬŇŏĺĻĺŇĪĵŅĕŀĚŐĴĸĚȮŐĸŃ
ĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 
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 Introduction to the study of insects, morphology and external anatomy of insects, 
classification of orders and families of insects, morphology, habitat, life cycle and economic 
importance, internal anatomy and physiology of organ systems, insect evolution and animals 
in Phylum Arthropoda, insect ecology and related laboratory. 

ĺ,Ľĺ,Ȯ1/1Ȯ&0/21/1' 8ȮȮȮȮĝňĺĺŇĪĵŅĕŀĚœĴŏĶňĵőĮħŅ     ȮȮȮ 1&0-1-2' 
ZOOL 1/1  8ȮȮȮȮBiology of Myriapoda  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮĺ,ĝĺ,Ȯ/.0Ȯ&0.0/.0'Ȯ 
 ėĺŅĴľĸŅĔľĸŅĵĕŀĚœĴŏĶňĵĮŀħȮĝňĺĺŇĪĵŅĕŀĚœĴŏĶňĵĮŀħȮŀĬŋĔĶĴĺŇīŅĬĕŀĚœĴŏĶňĵĮŀħȮĽńĦģŅĬĺŇĪĵŅȮ
ĔŅĵĺŇĳŅėĻŅĽĨĶƢŐĸŃĽĶňĶĺŇĪĵŅȮĽńĨĺĳŌĴŇĻŅĽĨĶƢȮĬŇŏĺĻĺŇĪĵŅȮıķĨŇĔĶĶĴȮėĺŅĴĽņėńĠĪŅĚĬŇŏĺĻĺŇĪĵŅŐĸŃĪŅĚ
ĔŅĶŐıĪĵƢȮŐĸŃĺŇĺńĥĬŅĔŅĶĕŀĚœĴŏĶňĵĮŀħȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ  
 Diversity of myriapods, biology of myriapods, taxonomy of myriapods, morphology, 
anatomy and physiology, zoogeography, ecology, behaviors, ecological and medical 
importance and evolution of myriapods, and related laboratory. 

ĺ,Ľĺ,Ȯ12.Ȯ&0/212.' 8ȮȮȮȮĽńĨĺƢĪħĸŀĚĪŅĚĝňĺĺŇĪĵŅ     ȮȮȮ0&0-.-2' 
ZOOL 12.  8ȮȮȮȮLaboratory Animals in Biology  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮȮȮ8ȮȮȮȮĺ,ĝĺ,Ȯ/.0Ȯ&0.0/.0'ȮľĶŊŀĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ  
 ėĺŅĴĽņėńĠĕŀĚĽńĨĺƢĪħĸŀĚŒĬĚŅĬĺŇěńĵȮĔŅĶŒĝƟĽńĨĺƢĪħĸŀĚĪŅĚĝňĺĺŇĪĵŅȮĸńĔļĦŃĪŅĚĝňĺĺŇĪĵŅŐĸŃ
ıķĨŇĔĶĶĴĽńĨĺƢĪħĸŀĚȮěĶĶĵŅĭĶĶĦŒĬĔŅĶŒĝƟĽńĨĺƢȮĔŅĶŏĸňŘĵĚŐĸŃħŌŐĸĽńĨĺƢĪħĸŀĚĪŅĚĝňĺĺŇĪĵŅȮőĶėĕŀĚ
ĽńĨĺƢĪħĸŀĚŐĸŃőĶėĨŇħĨƞŀěŅĔĽńĨĺƢĪħĸŀĚĽŌƞėĬȮŏĪėĬŇėĽņľĶńĭĽńĨĺƢĪħĸŀĚĪŅĚĝňĺĺŇĪĵŅȮŀŅĝňĺŀĬŅĴńĵŐĸŃėĺŅĴ
ĮĸŀħĳńĵĕŀĚįŌƟŒĝƟĽńĨĺƢȮĪŅĚŏĸŊŀĔŀŊŗĬŏıŊŗŀĪħŐĪĬĔŅĶĪħĸŀĚŒĬĽńĨĺƢ 
 The importance of laboratory animals in research works, use of laboratory animals in 
biology, biology and behaviors of laboratory animals, ethics of animal use, rearing and care 
of laboratory animals in biology, diseases of laboratory animals and zoonosis, techniques for 
the laboratory animals in biology, occupational health and safety and alternatives for animal 
experimentation. 

ĺ,Ľĺ,Ȯ12/Ȯ&0/212/' 8ȮȮȮȮĽńĨĺĽĶňĶĺŇĪĵŅĪńŗĺœĮ       ȮȮȮ2&1-1-4' 
ZOOL 12/  8ȮȮȮȮGeneral Animal Physiology 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮĺ,ĝĺ,Ȯ/.0Ȯ&0.0/.0'ȮŐĸŃȮĺ,ėĴ,Ȯ0.2Ȯ&0.10.2'ȮŐĸŃȮĺ,ėĴ,Ȯ0.6ȮȮȮȮȮȮȮȮȮ

 &0.10.6'; ľĶŊŀȮĺ,ĝĺ,/.0Ȯ&0.0/.0'ȮŐĸŃȮĺ,ėĴ,Ȯ0.4Ȯ&0.10.4'ȮŐĸŃȮȮȮȮȮȮ
 ĺ,ėĴ,Ȯ0.7Ȯ&0.10.7'  

 ĔĶŃĭĺĬĔŅĶĪŅĚĽĶňĶĺŇĪĵŅŒĬĔŅĶħņĶĚĝňĺŇĨŐĸŃĪŇĻĪŅĚĕŀĚĺŇĺńĥĬŅĔŅĶĪŅĚĽĶňĶĺŇĪĵŅĕŀĚĽńĨĺƢȮĽĴħŋĸ
ĬŘņŐĸŃœŀŀŀĬȮĽŅĶŀŅľŅĶŐĸŃĔŅĶĵƞŀĵȮĔŅĶĕńĭĩƞŅĵĕŀĚŏĽňĵœĬőĨĶŏěĬȮĶŃĭĭœľĸŏĺňĵĬȮĔŅĶľŅĵŒěȮĔŅĶėĺĭėŋĴ
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ŀŋĦľĳŌĴŇȮĔĸƟŅĴŏĬŊŘŀŐĸŃĔŅĶŏėĸŊŗŀĬĪňŗȮĶŃĭĭĮĶŃĽŅĪŐĸŃŀĺńĵĺŃĶńĭĽńĴįńĽȮĶŃĭĭĨƞŀĴœĶƟĪƞŀȮĶŃĭĭĽŊĭıńĬīŋƢȮŐĸŃ
ĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 
 Physiological process of life and evolutionary trends in animal physiology, water and 
ionic balance, nutrients and digestion, nitrogen waste excretion, circulation system, 
respiration system, temperature control, muscle and locomotion, nervous system and sense 
organs, endocrine system, reproductive system and related laboratory. 

ĺ,Ľĺ,Ȯ130Ȯ&0/2130' 8ȮȮȮȮĝňĺĺŇĪĵŅĔŅĶŏěĶŇĠĕŀĚĽńĨĺƢ     ȮȮȮ 2&1-1-4' 
ZOOL 130  8ȮȮȮȮAnimal Developmental Biology 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮĺ,Ľĺ,Ȯ1./Ȯ&0/21./'Ȯ 
 œĴőĪĞŇĽȮĔŅĶĽĶƟŅĚŏĞĸĸƢĽŊĭıńĬīŋƢŐĸŃŏĞĸĸƢĽŊĭıńĬīŋƢȮĪķļġňĔŅĶŏěĶŇĠȮĺĚĝňĺŇĨŐĸŃĔŅĶĽŊĭıńĬīŋƢȮĔŅĶ
ĮĢŇĽĬīŇȮĔĶŃĭĺĬĔŅĶŏěĶŇĠŐĸŃĕńŘĬĔŅĶŏěĶŇĠȮĔŅĶŏěĶŇĠĕńŘĬĨƟĬĕŀĚĨńĺŀƞŀĬĽńĨĺƢœĴƞĴňĔĶŃħŌĔĽńĬľĸńĚŐĸŃĽńĨĺƢĴň
ĔĶŃħŌĔĽńĬľĸńĚĭŅĚĝĬŇħȮŏĵŊŗŀľŋƟĴĬŀĔĨńĺŀƞŀĬŐĸŃĶĔȮĔŅĶŏĔŇħĶŃĭĭŀĺńĵĺŃěŅĔŏŀŖėőĪŏħŇĶƢĴȮŏŀĬőħŏħŇĶƢĴȮŐĸŃĴňőĞ
ŏħŇĶƢĴȮĔŅĶŏěĶŇĠľĸńĚĕńŘĬŏŀŖĴĭĶŇőŀȮĮƤěěńĵėĺĭėŋĴĔŅĶŏěĶŇĠȮĔŅĶŏěĶŇĠĪňŗįŇħĮĔĨŇĕŀĚĨńĺŀƞŀĬȮŏĪėőĬőĸĵňĝƞĺĵĔŅĶ
ŏěĶŇĠıńĬīŋƢȮőėĸĬĬŇŗĚȮŐĸŃĽŏĨŖĴŏĞĸĸƢěŅĔĨńĺŀƞŀĬĴĬŋļĵƢȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 
 Mitosis, gametogenesis and gametes, theories of development, life cycle and 
reproduction, fertilization, developmental processes and developmental stages, early 
embryonic development of some invertebrates and vertebrates, extraembryonic membranes 
and placenta, development of organ systems from ectoderm, endoderm and mesoderm, 
post-embryonic development, factors controlling the development, teratogenicity, assisted 
reproductive technology, cloning and human embryonic stem cell, and related laboratory. 

ĺ,Ľĺ,Ȯ16/Ȯ&0/216/' 8ȮȮȮȮıķĨŇĔĶĶĴĺŇĪĵŅĪńŗĺœĮ     ȮȮȮ1&0-1-2' 
ZOOL 16/Ȯ  8ȮȮȮȮGeneral Ethology 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮĺ,ĝĺ,Ȯ/.0Ȯ&0.0/.0'Ȯ 
 ľĸńĔĔŅĶĪŅĚıķĨŇĔĶĶĴĺŇĪĵŅĕŀĚĽńĨĺƢȮĺŇīňĔŅĶĻŉĔļŅıķĨŇĔĶĶĴĽńĨĺƢȮıķĨŇĔĶĶĴĔńĭĔŅĶĪņĚŅĬĕŀĚĶŃĭĭ
ĮĶŃĽŅĪŐĸŃŁŀĶƢőĴĬȮŐĬĺėŇħıŊŘĬģŅĬĕŀĚıķĨŇĔĶĶĴĺŇĪĵŅȮıķĨŇĔĶĶĴĕńħŐĵƟĚȮĽńĠĝŅĨĠŅĦȮıķĨŇĔĶĶĴĔŅĶ
ŏĶňĵĬĶŌƟȮıķĨŇĔĶĶĴĪŅĚĽńĚėĴȮĔŅĶĽŊŗŀĽŅĶĕŀĚĽńĨĺƢȮįĸĕŀĚĔŅĶŏĮĸňŗĵĬŐĮĸĚĽĳŅıŐĺħĸƟŀĴĨƞŀĔŅĶĮĶńĭıķĨŇĔĶĶĴ
ĕŀĚĽńĨĺƢȮıķĨŇĔĶĶĴĕŀĚĽńĨĺƢŏĮĶňĵĭŏĪňĵĭĔńĭıķĨŇĔĶĶĴĕŀĚėĬȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 
 Principles of animal ethology, methods of animal behaviors study, behaviors and 
functions of nervous system and hormones, basic concepts of ethology, conflict behaviors, 
innate behaviors, learning behaviors, social behaviors, communication of animals, effects of 
environmental changes on adaptation of animal behaviors, animal behaviors comparing to 
human behaviors, and related laboratory. 
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ĺ,Ľĺ,Ȯ2./Ȯ&0/22./' 8ȮȮȮȮĴňĬĺŇĪĵŅ       ȮȮȮ 1&0-1-2' 
ZOOL 2./  8ȮȮȮȮIchthyology  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ 8ȮȮȮȮĺ,Ľĺ,Ȯ04/Ȯ&0/204/'  
 ĮĶŃĺńĨŇŐĸŃĔŅĶĻŉĔļŅĴňĬĺŇĪĵŅȮĽńĦģŅĬĺŇĪĵŅȮĔŅĵĺŇĳŅėȮŐĸŃĽĶňĶĺŇĪĵŅȮŀĬŋĔĶĴĺŇīŅĬȮĔŅĶĻŉĔļŅėĺŅĴ
ŒĔĸƟĝŇħĕŀĚĝŅĨŇıńĬīŋƢȮŐĸŃĺŇĺńĥĬŅĔŅĶȮĔŅĶĔĶŃěŅĵĨńĺĪŅĚĳŌĴŇĻŅĽĨĶƢȮĬŇŏĺĻĺŇĪĵŅȮıķĨŇĔĶĶĴȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗ
ŏĔňŗĵĺĕƟŀĚ 
 History and study of ichthyology, morphology, anatomy and physiology, taxonomy, 
phylogeny, evolution, zoogeography, ecology, behavior, and related laboratory. 

ĺ,Ľĺ,Ȯ2.1Ȯ&0/22.1' 8ȮȮȮȮĮƤĔļňĺŇĪĵŅ       ȮȮȮ 1&0-1-2' 
ZOOL 2.1  8ȮȮȮȮOrnithology 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ 8ȮȮȮȮĺ,Ľĺ,Ȯ04/Ȯ&0/204/' 
 ĨƟĬĔņŏĬŇħŐĸŃĺŇĺńĥĬŅĔŅĶĕŀĚĬĔȮĔŅĶěńħěņıĺĔȮĽńĦģŅĬĺŇĪĵŅĕŀĚĬĔȮĶŃĭĭĽńĚėĴĕŀĚĬĔȮĝŋĴĝňıĕŀĚ
ĬĔȮĔŅĶĔĶŃěŅĵĕŀĚĬĔȮĔŅĶĽŊŗŀĽŅĶħƟĺĵŏĽňĵĚĕŀĚĬĔȮĔŅĶŀıĵıŐĸŃĔŅĶĬņĶƞŀĚĔŅĶŏħŇĬĪŅĚĕŀĚĬĔȮĚŅĬĺŇěńĵĪňŗ
ŏĔňŗĵĺĔńĭĬĔȮėĺŅĴĽńĴıńĬīƢĕŀĚĬĔĔńĭĴĬŋļĵƢȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 
 The origin and evolution of birds, classification, morphology of birds, social system of 
birds, bird communities, distribution of birds, vocal communication in birds, migration and 
navigation of birds, scientific researches on birds, birds in their relations to man, and related 
laboratory. 
 
ĺ,Ľĺ,Ȯ2//Ȯ&0/22//' 8ȮȮȮȮĮĶĽŇĨĺŇĪĵŅ       ȮȮȮ 1&0-1-2' 
ZOOL 2//  8ȮȮȮȮParasitology 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮĺ,Ľĺ,Ȯ04/Ȯ&0/204/'ȮľĶŊŀĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 
 ĭĪĬņĮĶĽŇĨĺŇĪĵŅȮĽńĦģŅĬĺŇĪĵŅŐĸŃŀĬŋĔĶĴĺŇīŅĬĕŀĚľĬŀĬıĵŅīŇȮœĲĸńĴľĬŀĬĨńĺŐĭĬȮŀĬŋĔĶĴĺŇīŅĬ
ĕŀĚőĴőĬěňŏĬňĵȮŀĬŋĔĶĴĺŇīŅĬĕŀĚıĵŅīŇŒĭœĴƟȮŀĬŋĔĶĴĺŇīŅĬĕŀĚıĵŅīŇĨńĺĨŊħȮĮĸŅĪňŗŏĮƦĬőŁĽĨƢĔŉŗĚĔĸŅĚĨńĺĪňŗȮ2 ĕŀĚ
ľĬŀĬıĵŅīŇȮľŀĵĪňŗŏĮƦĬőŁĽĨƢĔŉŗĚĔĸŅĚĕŀĚľĬŀĬıĵŅīŇȮœĲĸńĴıĵŅīŇľńĺľĬŅĴŒĬĽńĨĺƢĬŘņŐĸŃĽńĨĺƢĭĔȮœĲĸńĴıĵŅīŇ
ĨńĺĔĸĴĲŅĽĴŇħĽƢŐĸŃŏŀĲŅĽĴŇħĽƢȮŏĪėĬŇėĪŅĚőĴŏĸĔŋĸĽņľĶńĭĚŅĬĪŅĚħƟŅĬĮĶĽŇĨȮőıĶőĪĞńĺĪňŗŏĮƦĬĮĶĽŇĨŒĬĽńĨĺƢĬŘņ
ŐĸŃĽńĨĺƢĭĔȮĮĶĽŇĨĪŅĚħƟŅĬĔŅĶŐıĪĵƢȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 
 Introduction to parasitology, morphology and taxonomy of helminthes, Phylum 
Platyhelminthes, taxonomy of Monogenea, taxonomy of Trematoda, taxonomy of Cestoda, 
fish: second intermediate host of helminths, snails : intermediate host of helminths, Phylum 
Acanthocephala in aquatic and terrestrial habitats, Phylum Nematoda : phasmids and 
aphasmids, molecular techniques for parasitology, parasitic protozoa in aquatic and 
terrestrial animals, medical parasitology and related laboratory.   
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ĺ,Ľĺ,Ȯ2/0Ȯ&0/22/0'ȮȮȮȮ8ȮȮȮȮĽńĚĕĺŇĪĵŅ       ȮȮȮ 1&0-1-2' 
ZOOL 2/0  8ȮȮȮȮMalacology 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮĺ,Ľĺ,Ȯ04/Ȯ&0/204/'ȮľĶŊŀĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 
 ĝňĺĮĶŃĺńĨŇĕŀĚĴŀĸĸńĽĔƢȮľĸńĔĔŅĶĔŅĶěńħěņŐĬĔĴŀĸĸńĽĔƢȮĽńĦģŅĬĺŇĪĵŅŐĸŃĽĶňĶĺŇĪĵŅĕŀĚľŀĵİŅŏħňĵĺ
ŐĸŃľŀĵĽŀĚİŅȮĶŃĭĭĵƞŀĵŀŅľŅĶȮľĴŋĬŏĺňĵĬȮĕńĭĩƞŅĵȮŐĸŃľŅĵŒěȮĬŇŏĺĻĺŇĪĵŅŐĸŃıķĨŇĔĶĶĴĕŀĚĴŀĸĸńĽĔƢȮ
ėĺŅĴĽņėńĠĪŅĚŏĻĶļģĔŇěŐĸŃĪŅĚĔŅĶŐıĪĵƢĕŀĚĴŀĸĸńĽĔƢȮĺŇĺńĥĬŅĔŅĶȮĔŅĶĺŇŏėĶŅŃľƢĺŇĺńĥĬŅĔŅĶĕŀĚĴŀĸĸńĽĔƢȮ
ŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 
 Life history of mollusks, principle of mollusks classification, morphology and 
physiology of gastropods and bivalve, digestive, circulatory, excretory and respiratory 
systems, ecology and behavior of mollusks, economic and medical importance of the 
mollusks, evolution, analysis of evolution of mollusks and related laboratory. 

ĺ,Ľĺ,Ȯ2/2Ȯ&0/22/2'ȮȮȮȮ8ȮȮȮȮĽńĨĺƢŏĻĶļģĔŇěĪňŗœĴƞĴňĔĶŃħŌĔĽńĬľĸńĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   Ȯ0&0-.-2' 
ZOOL 2/2  8ȮȮȮȮEconomic Invertebrates 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮĺ,Ľĺ,Ȯ1/.Ȯ&0/21/.' 
 ėĺŅĴĽņėńĠŏĝŇĚŏĻĶļģĔŇěĕŀĚĽńĨĺƢœĴƞĴňĔĶŃħŌĔĽńĬľĸńĚȮĝňĺĺŇĪĵŅŐĸŃŐľĸƞĚĪňŗŀĵŌƞŀŅĻńĵĕŀĚĽńĨĺƢŏĻĶļģĔŇěĪňŗ
œĴƞĴňĔĶŃħŌĔĽńĬľĸńĚŒĬħƟŅĬĨƞŅĚȮŕȮŒĬĮĶŃŏĪĻœĪĵȮĔŅĶŏıŅŃŏĸňŘĵĚȮĭĪĭŅĪĕŀĚĽńĨĺƢœĴƞĴňĔĶŃħŌĔĽńĬľĸńĚĨƞŀıŊĝŐĸŃ
ĽńĨĺƢŏĻĶļģĔŇěȮįĸĔĶŃĪĭĕŀĚĔŅĶŏĮĸňŗĵĬŐĮĸĚĳŌĴŇŀŅĔŅĻĨƞŀėĺŅĴľĸŅĔľĸŅĵĕŀĚĽńĨĺƢŏĻĶļģĔŇěĪňŗœĴƞĴňĔĶŃħŌĔ
ĽńĬľĸńĚ  
 Economic importance of invertebrates, biology and habitat of economic invertebrates 
in various aspects in Thailand, cultivation, roles of invertebrates in economic plants and 
animals and impacts of climate changes on diversity of economic invertebrates. 

ĺ,Ľĺ,Ȯ2/3Ȯ&0/22/3'ȮȮȮȮ8ȮȮȮȮĮĢŇĭńĨŇĔŅĶĽńĨĺƢŏĻĶļģĔŇěĪňŗœĴƞĴňĔĶŃħŌĔĽńĬľĸńĚȮȮ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/&.-1-.' 
ZOOL 2/3  8ȮȮȮȮEconomic Invertebrates Laboratory 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ8Ȯĺ,Ľĺ,Ȯ310 (214310) ŐĸŃĸĚĪŃŏĭňĵĬŏĶňĵĬıĶƟŀĴĔńĭȮĺ,Ľĺ,Ȯ414 (214414) 
 ĔŅĶŏıŅŃŏĸňŘĵĚŐĸŃėńħŏĸŊŀĔŐıĸĚėƢĨŀĬĽńĨĺƢĪňŗĴňŐĬĺőĬƟĴŒĬĔŅĶįĸŇĨıĸńĚĚŅĬĝňĺĳŅıȮĽńĨĺƢœĴƞĴňĔĶŃħŌĔĽńĬ
ľĸńĚĪňŗŏĮƦĬŀŅľŅĶŒĬĪƟŀĚĩŇŗĬȮĔŅĶŏĸňŘĵĚľĬŀĬœľĴŐĸŃįĸŇĨĳńĦĤƢěŅĔľĬŀĬœľĴȮĔŅĶŏĸňŘĵĚįŉŘĚŐĸŃįĸŇĨĳńĦĤƢěŅĔįŉŘĚȮ
ĔŅĶŏıŅŃŏĸňŘĵĚœĽƟŏħŊŀĬħŇĬŏıŊŗŀĮĶŃőĵĝĬƢŒĬŏĝŇĚŏĔļĨĶŐĸŃĔŅĶėĺĭėŋĴőħĵĝňĺĺŇīňȮįĸŇĨĳńĦĤƢĨĔŐĨƞĚĭƟŅĬȮ
ŏėĶŊŗŀĚĮĶŃħńĭȮŐĸŃĕŀĚĪňŗĶŃĸŉĔěŅĔĽńĨĺƢœĴƞĴňĔĶŃħŌĔĽńĬľĸńĚȮĔŅĶįĸŇĨŀŅľŅĶĽńĨĺƢěŅĔĽńĨĺƢœĴƞĴňĔĶŃħŌĔĽńĬľĸńĚ 
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 Cultivation and screening of zooplankton with tentatives to produce biofuel, 
invertebrates as local foods, silkworm cultivation and their products, bee cultivation and 
their products, cultivation of earthworm for agricultural usefulness and biological control, 
invertebrate products for home decoration, jewelry and souvenir and production of animal 
feed from invertebrates. 

ĺ,Ľĺ,Ȯ20/Ȯ&0/220/'ȮȮȮȮ8ȮȮȮĺŇĪĵŅŏĬŊŘŀŏĵŊŗŀĕŀĚĽńĨĺƢ     ȮȮ           Ȯ1&0-1-2' 
ZOOL 20/  8ȮȮȮAnimal Histology 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ 8ȮȮȮĺ,Ľĺ,Ȯ1./Ȯ&0/21./' 
 őėĶĚĽĶƟŅĚŏĬŊŘŀŏĵŊŗŀĽńĨĺƢĴňĔĶŃħŌĔĽńĬľĸńĚȮŏĬŊŘŀŏĵŊŗŀĭŋįŇĺŐĸŃĨƞŀĴȮŏĬŊŘŀŏĵŊŗŀŏĔňŗĵĺıńĬȮŏĬŊŘŀŏĵŊŗŀĔĸƟŅĴŏĬŊŘŀȮ
ŏĬŊŘŀŏĵŊŗŀĮĶŃĽŅĪȮĶŃĭĭŀĺńĵĺŃĕŀĚĽńĨĺƢĴňĔĶŃħŌĔĽńĬľĸńĚȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 
 Structure of vertebrate tissues, epithelial tissues and glands, connective tissue, 
muscular tissue, nervous tissue, organ systems of vertebrates and related laboratory. 
 
ĺ,Ľĺ,Ȯ200Ȯ&0/2200'ȮȮȮȮ8ȮȮȮȮĔŅĶŏıŅŃŏĸňŘĵĚŏĞĸĸƢĽńĨĺƢ     ȮȮȮ 1&0-1-2' 
ZOOL 200  8ȮȮȮȮAnimal Cell Culture 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮĺ,ĝĺ,Ȯ01/Ȯ&0.001/'ȮľĶŊŀĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 
 ŏĪėĬŇėĔŅĶŏıŅŃŏĸňŘĵĚŏĞĸĸƢĽńĨĺƢȮŏĞĸĸƢŏĝŊŘŀĽŅĵȮĔŅĶŏıŅŃŏĸňŘĵĚŐĸŃĵƟŅĵİŅĔŏŀŖĴĭĶŇőŀȮĔŅĶĶĺĴĨńĺĕŀĚ
ŏĞĸĸƢŏıŅŃŏĸňŘĵĚȮıńĬīŋĻŅĽĨĶƢĕŀĚŏĞĸĸƢŏıŅŃŏĸňŘĵĚȮĔŅĶŏĮĸňŗĵĬŐĮĸĚĶŌĮĶƞŅĚŐĸŃľĬƟŅĪňŗĕŀĚŏĞĸĸƢŏıŅŃŏĸňŘĵĚȮĔŅĶ
ĮĶŃĵŋĔĨƢŒĝƟĔŅĶŏıŅŃŏĸňŘĵĚŏĞĸĸƢĽńĨĺƢŒĬħƟŅĬĨƞŅĚŕȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 
 Culture techniques of animal cells, cell lines, embryo culture and transfer, 
hybridization of cultured cells, genetics of cultured cells, changes in shape and function of 
cultured cells, the applications of animal cell culture in various aspects, and related 
laboratory. 

ĺ,Ľĺ,Ȯ21.Ȯ&0/221.' 8ȮȮȮȮıńĬīŋĻŅĽĨĶƢĕŀĚĽńĨĺƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢ   ȮȮȮȮȮȮȮȮȮȮȮȮȮ 1&1-.-4' 
ZOOL 21.ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ8ȮȮȮȮAnimal Genetics and Application  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮĺ,ĝĺ,Ȯ01/Ȯ&0.001/'ȮľĶŊŀĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ  
 ıńĬīŋĻŅĽĨĶƢıŊŘĬģŅĬĕŀĚĽńĨĺƢȮőėĶĚĽĶƟŅĚıŊŘĬģŅĬĽŅĶıńĬīŋĔĶĶĴĕŀĚĽńĨĺƢȮĔŅĶėĺĭėŋĴĔŅĶĪņĚŅĬŐĸŃĔŅĶ
ŐĽħĚŀŀĔĕŀĚĵňĬĔĸĵŋĪīƢŒĬĔŅĶėńħŏĸŊŀĔĨńĺĭƞĚĝňŘĪŅĚıńĬīŋĔĶĶĴĨƞŀĸńĔļĦŃĪňŗĽņėńĠŒĬĽńĨĺƢȮĔŅĶŒĝƟŀĦŌıńĬīŋĻŅĽĨĶƢ
ŒĬĔŅĶĻŉĔļŅĽńĨĺƢœĴƞĴňĔĶŃħŌĔĽńĬľĸńĚȮĔŅĶŒĝƟŀĦŌıńĬīŋĻŅĽĨĶƢŒĬĔŅĶĻŉĔļŅĽńĨĺƢĴňĔĶŃħŌĔĽńĬľĸńĚȮėĺŅĴľĸŅĔľĸŅĵ
ĪŅĚıńĬīŋĔĶĶĴĕŀĚĽńĨĺƢŐĸŃėĺŅĴĽńĴıńĬīƢĪŅĚĺŇĺńĥĬŅĔŅĶŏĝŇĚőĴŏĸĔŋĸȮĔŅĶĽĶƟŅĚŐĸŃĔŅĶŒĝƟľĬŌĪħĸŀĚĪňŗĩŌĔ
ħńħŐĮĸĚıńĬīŋĔĶĶĴ 



93 

 

 Basic animal genetics, basic structure of genetic material in animals, gene regulation 
and expression control, selection strategy of genetic markers for important traits in animals, 
use of molecular genetics in invertebrate study, use of molecular genetics in vertebrate 
study, animal genetic diversity and molecular phylogeny, creation and use of genetically 
engineered mice. 

ĺ,Ľĺ,Ȯ21/ &0/221/' 8ȮȮȮȮŏĪėőĬőĸĵňĝňĺĳŅıĕŀĚĽńĨĺƢ     ȮȮȮ 1&0-1-2' 
ZOOL 21/  8ȮȮȮȮAnimal Biotechnology 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮĺ,Ľĺ,Ȯ04/Ȯ&0/204/' 
 ŐĬĺėŇħıŊŘĬģŅĬŏĔňŗĵĺĔńĭŏĪėőĬőĸĵňĝňĺĳŅıĕŀĚĽńĨĺƢȮŐĭĭěņĸŀĚĽńĨĺƢŒĬĔŅĶĻŉĔļŅŏĪėőĬőĸĵňĝňĺĳŅıĕŀĚ
ĽńĨĺƢȮĔŅĶŏĮĸňŗĵĬĶľńĽıńĬīŋĔĶĶĴĕŀĚŏĞĸĸƢĽńĨĺƢőħĵěŋĸŇĬĪĶňĵƢȮĔŅĶĨĶĺěĺńħĔŅĶŐĽħĚŀŀĔĕŀĚĵňĬȮĔŅĶŏĮĸňŗĵĬŐĮĸĚ
ıńĬīŋĔĶĶĴĽńĨĺƢŐĸŃĔŅĶĭņĭńħőĶėħƟĺĵĵňĬŒĬĴĬŋļĵƢȮŏĪėőĬőĸĵňĝňĺĳŅıĕŀĚĽńĨĺƢĔńĭĺŇĪĵŅĻŅĽĨĶƢĽŋĕĳŅıȮ
ŏĪėőĬőĸĵňĝňĺĳŅıĕŀĚĽńĨĺƢĔńĭĽńĨĺƢĮƙŅȮŏĪėőĬőĸĵňĝňĺĳŅıĕŀĚĽńĨĺƢŐĸŃĔŅĶĽŊĭıńĬīŋƢȮĔŅĶĮĶŃĵŋĔĨƢėŀĴıŇĺŏĨŀĶƢŒĬ
ŏĪėőĬőĸĵňĝňĺĳŅıĕŀĚĽńĨĺƢȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 
 Basic concept in animal biotechnology, animal models in animal biotechnology 
study, animal cell transformation by microorganism, detection of gene expression, transgenic 
animal and human gene therapy, animal biotechnology and health science, animal 
biotechnology and wild life, animal biotechnology and reproduction, computer application in 
animal biotechnology, and related laboratory.                                  
    
ĺ,Ľĺ,Ȯ22/Ȯ&0/222/' 8ȮȮȮȮĽńĨĺĽĶňĶĺŇĪĵŅĕńŘĬĽŌĚ       Ȯ Ȯ1&0-1-2' 
ZOOL 22/  8ȮȮȮȮAdvanced Animal Physiology 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮĺ,Ľĺ,Ȯ12/Ȯ&0/212/' 
 ĽĶňĶĺŇĪĵŅĕŀĚŏĞĸĸƢȮĽĶňĶĺŇĪĵŅĔŅĶľħĨńĺĕŀĚŏĞĸĸƢĔĸƟŅĴŏĬŊŘŀȮĔĸœĔĪŅĚĽĶňĶĺŇĪĵŅĕŀĚĶŃĭĭĽŊĭıńĬīŋƢȮ
ĽĶňĶĺŇĪĵŅĕŀĚěńĚľĺŃĝňĺĳŅıȮĽĶňĶĺŇĪĵŅĕŀĚĶŃĭĭĮĶŃĽŅĪŐĸŃėĺŅĴŏėĶňĵħŀŀĔĞŇŏħĝńĬȮĔŅĶėĺĭėŋĴ
ĮĶŃĽŅĬĚŅĬĽņľĶńĭĳŅĺŃīņĶĚħŋĸȮĬŇŏĺĻĽĶňĶĺŇĪĵŅŐĸŃĽĶňĶĺŇĪĵŅĕŀĚĽńĨĺƢŒĬŏĝŇĚĺŇĺńĥĬŅĔŅĶȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗ
ŏĔňŗĵĺĕƟŀĚ  
 Cell physiology, cellular physiology of muscle contraction, physiological mechanisms 
of reproductive system, physiology of biological rhythms, neurophysiology and oxidative 
stress, co-ordination system for homeostasis, ecophysiology and evolutionary physiology of 
animals, and related laboratory. 
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ĺ,Ľĺ,Ȯ220Ȯ&0/2220' 8ȮȮȮȮĽńĨĺĽĶňĶĺŇĪĵŅĮĶŃĵŋĔĨƢ         1&0-1-2' 
ZOOL 220  8ȮȮȮȮApplied Animal Physiology 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮĺ,Ľĺ,Ȯ12/Ȯ&0/212/' 
ȮȮȮȮȮȮȮȮȮȮȮĳŅĺŃőĳĝĬŅĔŅĶĪňŗœĴƞĽĴħŋĸȮįĸĕŀĚĽŅĶıŇļĪňŗĮĬŏĮƘƨŀĬĴŅĔńĭŀŅľŅĶĨƞŀĶŃĭĭĽĶňĶŃȮĽĶňĶĺŇĪĵŅĔŅĶŀŀĔ
ĔņĸńĚĔŅĵȮĭĪĭŅĪĕŀĚŁŀĶƢőĴĬĭŅĚĝĬŇħĨƞŀĔŅĶŏıŇŗĴĮĶŃĽŇĪīŇĳŅıĕŀĚĔŅĶĽŊĭıńĬīŋƢȮĔŅĶŏěĶŇĠŐĸŃĔŅĶŏĨŇĭőĨȮĔŅĶ
įĸŇĨĬŘņĬĴȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟȮıńĬīŋĻŅĽĨĶƢŒĬĪŅĚĽĶňĶĺŇĪĵŅĕŀĚĽńĨĺƢŐĸŃĴĬŋļĵƢȮĮƤěěńĵĪŅĚĽĶňĶĺŇĪĵŅĪňŗĴňįĸĨƞŀĔŅĶ
ŏıŅŃŏĸňŘĵĚĽńĨĺƢȮĽĶňĶĺŇĪĵŅėĸŇĬŇĔĕŀĚĽńĨĺƢȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 
 Unbalanced nutrition, toxic effects of food contaminants on physiological system, 
physiology of exercise, roles of some hormones on the enhancement of reproduction, 
development and growth, lactation, genetic application in animal and human physiology, 
physiological factors affecting animal cultivation, clinical physiology of animals, and related 
laboratory. 

ĺ,Ľĺ,Ȯ221Ȯ&0/2221' 8ȮȮȮȮĽĶňĶĺŇĪĵŅĕŀĚŐĴĸĚ      ȮȮ Ȯ1&0-1-2' 
ZOOL 221Ȯ  8ȮȮȮȮPhysiology of Insects 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮĺ,Ľĺ,Ȯ1/0Ȯ&0/21/0' 
 ėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬŏĔňŗĵĺĔńĭĽĶňĶĺŇĪĵŅĕŀĚŐĴĸĚĨƞŀĔŅĶħņĶĚĝňĺŇĨȮĔņŏĬŇħĕŀĚŐĴĸĚŐĸŃėĺŅĴĽńĴıńĬīƢĨƞŀ
ĴŅĨĶŅīĶĦňĔŅĸȮĶŃĭĭľƞŀľŋƟĴĶƞŅĚĔŅĵȮœėĪŇĬȮėŋĦĽĴĭńĨŇĕŀĚœėĪŇĬŐĸŃĔŅĶĬņœĮŒĝƟĮĶŃőĵĝĬƢȮĮĶŃĽŇĪīŇĳŅıĕŀĚ
ĶŃĭĭĮĶŃĽŅĪŒĬĔŅĶĨŀĭĽĬŀĚĨƞŀĽĳŅıŐĺħĸƟŀĴĨƞŅĚŕȮėĺŅĴŏĔňŗĵĺĕƟŀĚĕŀĚŐĭėĪňŏĶňĵĶƞĺĴĨƞŀĔŅĶĵƞŀĵŀŅľŅĶ
ĕŀĚŐĴĸĚȮŏĴŖħŏĸŊŀħĕŀĚŐĴĸĚŐĸŃĔŅĶĬņœĮŒĝƟĮĶŃőĵĝĬƢĪŅĚĝňĺĺŇĪĵŅĔŅĶŐıĪĵƢŒĬŀĬŅėĨȮĪƞŀĴńĸıŇŏĔňĵĬŐĸŃ
ĭĪĭŅĪŒĬĔŅĶėĺĭėŋĴĽĴħŋĸĵĽĶňĶĺŇĪĵŅȮĶŃĭĭĪƞŀŀŅĔŅĻĔńĭĔŅĶŐĸĔŏĮĸňŗĵĬĔƠŅĞȮĔŅĶŏėĸŊŗŀĬĪňŗŐĸŃıķĨŇĔĶĶĴȮ
ĔĸĵŋĪīƢĔŅĶĽŊĭıńĬīŋƢŏıŊŗŀįĸŇĨĸŌĔľĸŅĬŒĬŐĴĸĚĝĬŇħĨƞŅĚŕȮĔŅĶėĺĭėŋĴĔŅĶŏěĶŇĠŐĸŃıńĥĬŅĔŅĶħƟĺĵŁŀĶƢőĴĬŐĸŃ
ĽŅĶėĺĭėŋĴĔŅĶŏěĶŇĠȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 
 Basic knowledge about physiology of insects on their life, origin of insects and its 
relationship on geological time scale, integumentary system, chitin and its property and 
applications, the efficiency of nervous system in response to environmental cues, association 
of symbionts in insect digestion, insect hemocyte and its future application in biomedical 
fields, Malpighian tubules and their role in regulating physiological homeostasis, tracheal 
system and respiratory gas exchange, locomotion and behavior, reproductive strategies for 
producing offspring in various insects, control of growth and development by hormone and 
insect growth regulator, and related laboratory. 
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ĺ,Ľĺ,Ȯ223Ȯ&0/2223' 8ȮȮȮȮĳŌĴŇėŋƟĴĔńĬĺŇĪĵŅŏĮĶňĵĭŏĪňĵĭ     ȮȮȮ 1&0-1-2' 
ZOOL 223  8ȮȮȮȮComparative Immunology 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮĺ,Ľĺ,Ȯ12/Ȯ&0/212/' 
 ĮĶŃĺńĨŇĔŅĶĻŉĔļŅĳŌĴŇėŋƟĴĔńĬĺŇĪĵŅȮėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚĳŌĴŇėŋƟĴĔńĬĺŇĪĵŅȮĳŌĴŇėŋƟĴĔńĬĺŇĪĵŅŒĬĽńĨĺƢœĴƞĴňĔĶŃħŌĔ
ĽńĬľĸńĚŐĸŃĽńĨĺƢĴňĔĶŃħŌĔĽńĬľĸńĚȮĳŌĴŇėŋƟĴĔńĬĺŇĪĵŅŒĬŏĵŊŗŀŏĴŊŀĔȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟĳŌĴŇėŋƟĴĔńĬĺŇĪĵŅŒĬĚŅĬĽńĨĺĺŇĪĵŅȮ
ĔŅĶįĸŇĨőĴőĬőėĸĬŀĸŐŀĬĨŇĭŀħňȮıŊĝĽĴŋĬœıĶıŊŘĬĭƟŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĳŌĴŇėŋƟĴĔńĬĺŇĪĵŅȮĔŅĶĨĶĺěĽŀĭĽĩŅĬŃ
ĳŌĴŇėŋƟĴĔńĬȮĔŅĶıńĥĬŅŐĸŃįĸŇĨĺńėĞňĬħňŏŀŖĬŏŀȮĔŅĶĨŀĭĽĬŀĚĪŅĚĳŌĴŇėŋƟĴĔńĬĨƞŀőĶėĨŇħŏĝŊŘŀȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗ
ŏĔňŗĵĺĕƟŀĚ  
 Historical studies of immunology, basic concepts in immunology, invertebrate 
immunology, vertebrate immunology, mucosal immunology, application of immunology in 
zoology, production of monoclonal antibody, ethnobotany in related to immunology, 
detection of immune status, development and production of DNA vaccines, immune 
responses to infectious diseases, and related laboratory. 

ĺ,Ľĺ,Ȯ240Ȯ&0/2240' 8ȮȮȮȮŀĬŋĔĶĴĺŇīŅĬĕŀĚŐĴĸĚĨńĺŏĨŖĴĺńĵ    ȮȮȮ 1&0-1-2' 
ZOOL 240  8ȮȮȮȮTaxonomy of Mature Insects 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮĺ,Ľĺ,Ȯ1/0Ȯ&0/21/0'ȮľĶŊŀȮĔ,Ĕġ,Ȯ1//Ȯ&1351//' 
 ĔŅĶŒĝƟĮĶŃőĵĝĬƢěŅĔŐĴĸĚȮĮĶŃĺńĨŇĻŅĽĨĶƢĕŀĚŐĴĸĚȮĔŅĶĔĶŃěŅĵĕŀĚŐĴĸĚȮĽńĦģŅĬĺŇĪĵŅȮŏĴĨŅĴŀĶƢőĲ
ĞňĽȮ&ŏŁĴŇŏĴĪŅőĭĸńĽȮőŁőĸŏĴĪŅőĭĸńĽ'ȮŐĸŃŀńĬħńĭĨƞŅĚȮŕȮĕŀĚŐĴĸĚȮĬŇŏĺĻĺŇĪĵŅĕŀĚŐĴĸĚȮĔŅĶŏĔŖĭŐĸŃĻŉĔļŅ
ĨńĺŀĵƞŅĚŐĴĸĚȮŀĬŋĔĶĴĺŇīŅĬĕŀĚŐĴĸĚȮĔŅĶěńħěņŐĬĔŏĭŊŘŀĚĨƟĬħƟĺĵĽńĦģŅĬĺŇĪĵŅĕŀĚŐĴĸĚĔĸŋƞĴŏŁĪŇŏĴĪŅőĭĸńĽȮ
ĔŅĶěńħěņŐĬĔŏĭŊŘŀĚĨƟĬħƟĺĵĽńĦģŅĬĺŇĪĵŅĕŀĚŐĴĸĚĔĸŋƞĴőŁőĸŏĴĪŅőĭĸńĽȮĔŅĶŏĸňŘĵĚŐĴĸĚȮŐĴĸĚĔńĭĮƤĠľŅ
ĽŇŗĚŐĺħĸƟŀĴĮƤěěŋĭńĬȮŐĴĸĚĪŅĚĔŅĶŐıĪĵƢȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 
 The application of insects, history and distribution of insects, morphology, 
metamorphosis (Hemimetabolous, Holometabolous), insect orders, ecology of insects, 
collection and study of insect specimen, taxonomy of insects, basic morphology based 
classification of Hemimetabolous insects, basic morphology based classification of 
Holometabolous insects, insects rearing, insects and recent environmental problems, 
medical insects and related laboratory. 
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ĺ,Ľĺ,Ȯ27.Ȯ&0/227.' 8ȮȮȮȮĽńĨĺĺŇĪĵŅĳŅėĽĬŅĴ      ȮȮȮ 0&.-4-.' 
ZOOL 27.  8ȮȮȮȮField Zoology  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮĺ,ĝĺ,Ȯ15/Ȯ&0.015/'ȮŐĸŃȮĺ,Ľĺ,Ȯ04/Ȯ&0/204/' 
 ĔŅĶĺŅĚŐįĬŐĸŃĔŅĶŀŀĔŐĭĭĔŅĶĽņĶĺěŐĸŃĔŅĶŏĔŖĭĨńĺŀĵƞŅĚĽŇŗĚĴňĝňĺŇĨŒĬĶŃĭĭĬŇŏĺĻĨƞŅĚȮŕȮıĶƟŀĴĪńŘĚ
ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮĔŅĶľŅĮƤěěńĵĔŅĵĳŅıŐĸŃĝňĺĳŅıĕŀĚĶŃĭĭĬŇŏĺĻȮĔŅĶħŌĚŅĬĪňŗĽĩŅĭńĬĪňŗĴňĔŅĶŏıŅŃŏĸňŘĵĚŐĸŃ
ĔŅĶŀĬŋĶńĔļƢĽŇŗĚĴňĝňĺŇĨ 
 Planning and designing of surveying and collecting of samples of organisms in various 
types of ecosystems and data analyses. Determining physical and biological factors of those 
ecosystems. Visiting institutes operating culture and conservation of organisms. 

ĺ,Ľĺ,Ȯ27/Ȯ&0/227/' 8ȮȮȮȮĽńĴĴĬŅĽńĨĺĺŇĪĵŅ      ȮȮȮȮ/&/-.-0' 
ZOOL 27/  8ȮȮȮȮZoology Seminar 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗȮ2 
 ĔŅĶĶŅĵĚŅĬĽńĴĴĬŅőħĵĬńĔĻŉĔļŅȮŒĬľńĺĕƟŀŏĔňŗĵĺĔńĭĮƤĠľŅıŇŏĻļĪŅĚĽńĨĺĺŇĪĵŅȮĞŉŗĚĶĺĴĪńŘĚĔŅĶĽņĶĺě
ŏŀĔĽŅĶȮĺńĨĩŋĮĶŃĽĚėƢȮőėĶĚĶƞŅĚĚŅĬĺŇěńĵȮŐĸŃŀĳŇĮĶŅĵįĸĕŀĚĚŅĬĺŇěńĵȮıŇěŅĶĦŅĸņħńĭĕńŘĬŏĮƦĬȮS ľĶŊŀȮU 
 A seminar presented by the student on the subject of his or her special project. It 
must include an extensive literature review, a discussion of the purpose of the project, a 
research proposal and a discussion of the results obtained. Grading will be given on a 
satisfactory or unsatisfactory basis. 

ĺ,Ľĺ,Ȯ271Ȯ&0/2271' 8ȮȮȮȮĮƤĠľŅıŇŏĻļĪŅĚĽńĨĺĺŇĪĵŅ     ȮȮȮ 1&.-7-.' 
ZOOL 271  8ȮȮȮȮSpecial Project in Zoology 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗȮ2ȮŐĸŃȮœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔĳŅėĺŇĝŅĝňĺĺŇĪĵŅ 
 ĔŅĶĺŇěńĵŏĜıŅŃȮŐĸŃĔŅĶĻŉĔļŅĮƤĠľŅıŇŏĻļĪŅĚĽńĨĺĺŇĪĵŅȮěŃĴňĔŅĶŏĕňĵĬĶŅĵĚŅĬȮŐĸŃĔŅĶĽŀĭĮŅĔ
ŏĮĸƞŅȮıŇěŅĶĦŅĸņħńĭĕńŘĬŏĮƦĬȮS ľĶŊŀȮU 

 Directed research and study of special biological problems. A proper written report 
and oral examination are required. Grading will be given on a satisfactory or unsatisfactory 
basis. 

ĺ,Ľĺ,Ȯ272Ȯ&0/2272' 8ȮȮȮȮľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĽńĨĺĺŇĪĵŅ    ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ0&0-.-2' 
ZOOL 272  8ȮȮȮȮSelected Topics in Zoology     
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗȮȮ2 
 ľńĺĕƟŀĪňŗĬƞŅĽĬŒěĪŅĚĽńĨĺĺŇĪĵŅŒĬŐĕĬĚĨƞŅĚŕ 
 Currently interesting topics in various fields of zoology. 
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ĺ,Ľĺ,Ȯ273Ȯ&0/2273' 8ȮȮȮȮĔŅĶİƗĔĚŅĬĽńĨĺĺŇĪĵŅ   ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1&.-/0-.' 
ZOOL 273  8ȮȮȮȮTraining in Zoology                    
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗȮȮ2 
 ĔŅĶİƗĔĚŅĬĪŅĚĽńĨĺĺŇĪĵŅĔńĭĳŅėŀŋĨĽŅľĔĶĶĴȮľĬƞĺĵĚŅĬĺŇěńĵȮĽĩŅĭńĬȮľĶŊŀĚŅĬŀŊŗĬĪňŗŏĪňĵĭŏĪƞŅĳŅĵŒĨƟ
ĔŅĶħŌŐĸĕŀĚįŌƟėĺĭėŋĴĔŅĶİƗĔĚŅĬȮŐĸŃ-ľĶŊŀŀŅěŅĶĵƢȮĬńĔĻŉĔļŅěŃĨƟŀĚŏĕňĵĬĶŅĵĚŅĬŐĸŃĬņŏĽĬŀįĸĔŅĶİƗĔĚŅĬȮ
ĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸŏĮƦĬŐĭĭįƞŅĬŐĸŃœĴƞįƞŅĬ 
 Practical training in zoological aspects in industry, research institute or equivalent job 
under supervision of trainer(s) and/or instructor(s). A written report and oral presentation are 
required. Grading will be given on the satisfactory (S) or unsatisfactory (U) basis. 

ĺ,ěĝ,Ȯ0.3Ȯ&0/30.3' 8ȮȮȮěŋĸĝňĺĺŇĪĵŅ       ȮȮȮ 1&1-.-4' 
MICB 0.3  8ȮȮȮȮMicrobiology 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮĺ,ĝĺ,Ȯ/02Ȯ&0.0/00' ŐĸŃȮĺ,ĝĺ,Ȯ/.2Ȯ&0.0/.2'; ľĶŊŀȮĺ,ĝĺ,Ȯ/25 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&0.0/25' 
 ĭĪĬņȮĮĶŃĺńĨŇĕŀĚěŋĸĝňĺĺŇĪĵŅȮĺŇīňĔŅĶĪŅĚěŋĸĝňĺĺŇĪĵŅȮěŋĸŇĬĪĶňĵƢőıĶŐėĶŇőŀĨȮŐĸŃĵŌŐėĶŇőŀĨȮėĺŅĴ
ľĸŅĔľĸŅĵŐĸŃĔŅĶěńħěņŐĬĔŐĭėĪňŏĶňĵȮőĳĝĬŅĔŅĶŐĸŃĔŅĶŏıŅŃŏĸňŘĵĚěŋĸŇĬĪĶňĵƢŐĸŃĔŅĶŏěĶŇĠĕŀĚěŋĸŇĬĪĶňĵƢȮŏĴ
ŐĪĭŀĸŇĞŉĴĕŀĚěŋĸŇĬĪĶňĵƢȮěŋĸŇĬĪĶňĵƢŐĸŃĔŅĶĔƞŀőĶėȮœĺĶńĽŐĸŃĳŌĴŇėŋƟĴĔńĬĺŇĪĵŅȮıńĬīŋĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĝňĺĳŅı
ĕŀĚěŋĸŇĬĪĶňĵƢȮěŋĸĝňĺĺŇĪĵŅŀŋĨĽŅľĔĶĶĴŐĸŃŀŅľŅĶȮŐĸŃěŋĸĝňĺĺŇĪĵŅĽŇŗĚŐĺħĸƟŀĴ 
 Introduction, history of microbiology, the methods in microbiology, prokaryotic and 
eukaryotic microorganisms, bacterial diversity and classification, nutrition and cultivation of 
microorganisms and microbial growth, microbial metabolism, microorganisms and diseases, 
viruses and immunology, microbial genetics and biotechnology, industrial and food 
microbiology and environmental microbiology. 

ĺ,ěĝ,Ȯ0.4Ȯ&0/30.4' 8ȮȮȮȮĮĢŇĭńĨŇĔŅĶěŋĸĝňĺĺŇĪĵŅ     ȮȮȮȮ/&.-1-.' 
MICB 0.4  8ȮȮȮȮMicrobiology Laboratory 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮĸĚĪŃŏĭňĵĬıĶƟŀĴĔńĭȮĺ,ěĝ,Ȯ0.3Ȯ&0/30.3' 
 ŏĪėĬŇėıŊŘĬģŅĬĪŅĚěŋĸĝňĺĺŇĪĵŅȮĔŅĶėĺĭėŋĴěŋĸŇĬĪĶňĵƢȮĔŅĶŏıŅŃŏĸňŘĵĚěŋĸŇĬĪĶňĵƢȮőėĶĚĽĶƟŅĚĕŀĚŐĭėĪňŏĶňĵȮ
ĔŅĶŏěĶŇĠŏĨŇĭőĨŐĸŃīŅĨŋŀŅľŅĶĪňŗĝƞĺĵŒĬĔŅĶŏěĶŇĠŏĨŇĭőĨȮĔŅĶŏıŅŃŏĸňŘĵĚěŋĸŇĬĪĶňĵƢŒĬĽĳŅıœĶƟŀŀĔĞŇŏěĬȮŐĭĭ
ŐįĬĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚŐĭėĪňŏĶňĵȮĔŅĶĪņĚŅĬŒĬŐĚƞŏĴĨŅőĭĸŇĞŉĴĕŀĚŐĭėĪňŏĶňĵȮĲƤĚœěȮœĺĶńĽȮĳŌĴŇėŋƟĴĔńĬĺŇĪĵŅȮěŋĸ
ĝňĺĺŇĪĵŅŀŋĨĽŅľĔĶĶĴȮěŋĸĝňĺĺŇĪĵŅĕŀĚĬŘņħŊŗĴȮěŋĸĝňĺĺŇĪĵŅĕŀĚŀŅĔŅĻȮěŋĸĝňĺĺŇĪĵŅĕŀĚħŇĬ 
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 Basic technique in microbiology, microorganism control, microorganism cultivation, 
bacterial structure, microbial growth and nutrition, anaerobic cultivation, microbial growth 
phase, microbial metabolism, fungi, viruses, immunology, industrial microbiology, drinking 
water microbiology, air microbiology, soil microbiology. 

ĺ,ěĝ,Ȯ1.0Ȯ&0/31.0' 8ȮȮȮȮŏėĶŊŗŀĚĴŊŀĪŅĚěŋĸĝňĺĺŇĪĵŅ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/&.-1-.' 
MICB 1.0  8ȮȮȮȮMicrobiological Instrumentation 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮĺ,ěĝ,Ȯ0.3Ȯ(0/30.3) ŐĸŃȮĺ,ěĝ,0.4Ȯ(0/30.4); ľĶŊŀȮĺ,ěĝ,Ȯ0.5  
        (0/30.5) ŐĸŃȮĺ,ěĝ,Ȯ0.6Ȯ(0/30.6) 
 ĳŅıĶĺĴŏĔňŗĵĺĔńĭŀŋĮĔĶĦƢȮŏėĶŊŗŀĚĴŊŀŐĸŃėĺŅĴĮĸŀħĳńĵĪŅĚĝňĺĳŅıĽņľĶńĭěŋĸĝňĺĺŇĪĵŅȮľĸńĔĔŅĶŐĸŃ
ĔŅĶŒĝƟĚŅĬĔĸƟŀĚěŋĸĪĶĶĻĬƢĝĬŇħĨƞŅĚŕȮĔŅĶĺńħĕĬŅħĺńĨĩŋȮľĴƟŀĬŉŗĚęƞŅŏĝŊŘŀȮĨŌƟŀĭęƞŅŏĝŊŘŀȮŀƞŅĚĬŘņėĺĭėŋĴŀŋĦľĳŌĴŇȮĨŌƟ
ĮĸŀħŏĝŊŘŀȮĨŌƟŏĕňŗĵŏĝŊŘŀȮőĩħŌħėĺŅĴĝŊŘĬȮĨŌƟĭƞĴŏĝŊŘŀȮŐĸŃĨŌƟŏĸňŘĵĚŏĝŊŘŀĳŅĵŒĨƟĭĶĶĵŅĔŅĻėŅĶƢĭŀĬœħŀŀĔœĞħƢȮľƟŀĚŏĵŖĬȮĨŌƟ
ŐĝƞŐĕŖĚȮĶŃĭĭĔŅĶĔĸńŗĬ-ĔĶŀĚĬŘņȮŐĸŃŏėĶŊŗŀĚĪņĬŘņĮĶŅĻěŅĔœŀŀŀĬȮĮƕŏĮĨȮœĴőėĶĮƕŏĮĨȮŏėĶŊŗŀĚŏĕĵƞŅȮŏėĶŊŗŀĚŏĕĵƞŅ
įĽĴĽŅĶȮŐĸŃŏėĶŊŗŀĚĔĺĬĽŅĶĸŃĸŅĵħƟĺĵŐĴƞŏľĸŖĔȮŏėĶŊŗŀĚĝńŗĚœĲĲƚŅȮŏėĶŊŗŀĚĺńħėƞŅėĺŅĴŏĮƦĬĔĶħ-ħƞŅĚȮŏėĶŊŗŀĚĺńħėƞŅ
ĔŅĶħŌħĔĸŊĬŐĽĚȮŏėĶŊŗŀĚĺńħŐĽĚŐĭĭĴŊŀĩŊŀȮŏėĶŊŗŀĚľĴŋĬŏľĺňŗĵĚĨĔĨŃĔŀĬȮĩńĚľĴńĔŏĝŊŘŀěŋĸŇĬĪĶňĵƢȮŏėĶŊŗŀĚĺńħĮĶŇĴŅĦ
ŐŀĸĔŀŁŀĸƢȮŏėĶŊŗŀĚĔĸńŗĬĶŃŏľĵĽŅĶŐĭĭľĴŋĬȮŏėĶŊŗŀĚĪņŐľƟĚĳŅĵŒĨƟėĺŅĴŏĵŖĬŐĸŃĽŋĠĠŅĔŅĻȮŏėĶŊŗŀĚŏıŇŗĴĮĶŇĴŅĦ
ĽŅĶıńĬīŋĔĶĶĴȮŏėĶŊŗŀĚŏıŇŗĴĮĶŇĴŅĦĽŅĶıńĬīŋĔĶĶĴŒĬĽĳŅıěĶŇĚȮŐĸŃŏėĶŊŗŀĚĴŊŀĺŇŏėĶŅŃľƢĮĶŇĴŅĦėŋĦĳŅıĽŅĶ
ıńĬīŋĔĶĶĴȮŏĪėĬŇėŏěĸŀŇŏĸėőĨĶőĲĶňĞňĽĽņľĶńĭĺŇŏėĶŅŃľƢħňŏŀŖĬŏŀőĮĶĨňĬȮŏėĶŊŗŀĚĺŇŏėĶŅŃľƢĩƞŅĵĳŅıŏěĸȮŏĪėĬŇėőėĶ
ĴŅőĪĔĶŅĲƖȮŐĸŃŏėĶŊŗŀĚĴŊŀŀŊŗĬŕ 
 Overview of scientific instruments and biosafty for microbiology, principles and 
instrumentation of microscopes and objective measurement, autoclave, hot air oven and 
water bath, biological safety cabinet, laminar flow cabinet, desiccators, Incubator and CO2 
incubator, cool room, freezer, water purification and deionized system, pipette, micropipette, 
shaker, vortex mixer, magnetic stirrer, electronic balance, pH meter, spectrophotometer, 
portable Lux meter, centrifuge, fermenter, ebulliometer, rotary evaporator, lyophilizer, 
thermal cycler and real time PCR system and Nanodrop/Biodrop, gel electrophoresis for DNA 
and protein and gel documentation system, chromatographic techniques, group discussion: 
other necessary equipments. 
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ĺ,ěĝ,Ȯ1.3Ȯ&0/31.3' 8ȮȮȮȮĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅŐĸŃĬĺńĨĔĶĶĴĪŅĚĝňĺĳŅı  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/&1-0-2' 
MICB 1.3  8ȮȮȮȮIntellectual Property and Biological Innovations 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮĺ,ĝĺ, 101 (0.0/./)ȮŐĸŃȮĺ,ĝĺ, 101Ȯ(0.0/.1) 
 ĪňŗĴŅŐĸŃĶŌĮŐĭĭĕŀĚĔŅĶėŋƟĴėĶŀĚĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅȮŀĬŋĽńĠĠŅŐĸŃĕƟŀĨĔĸĚĶŃľĺƞŅĚĮĶŃŏĪĻŐĸŃŒĬ
ĮĶŃŏĪĻœĪĵĪňŗŏĔňŗĵĺĔńĭĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅȮģŅĬĕƟŀĴŌĸĽŇĪīŇĭńĨĶŐĸŃŏĪėőĬőĸĵňĝňĺĳŅıȮĽŇĪīŇĭńĨĶĕŀĚĬĺńĨĔĶĶĴ
ĪŅĚĝňĺĳŅıȮĔŅĶěħĽŇĪīŇĭńĨĶĽŇŗĚĴňĝňĺŇĨȮĔŅĶěħĽŇĪīŇĭńĨĶĬĺńĨĔĶĶĴĪŅĚĝňĺĳŅıŐĸŃěĶŇĵīĶĶĴȮĶŌĮŐĭĭĔŅĶėŋƟĴėĶŀĚ
ĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅŀŊŗĬŕȮĔńĭĬĺńĨĔĶĶĴĪŅĚŏĪėőĬőĸĵňĝňĺĳŅıȮŀĬŋĽńĠĠŅėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅıŐĸŃ
ıĶŃĶŅĝĭńĠĠńĨŇėŋƟĴėĶŀĚıńĬīŋƢıŊĝȮĔŅĶėŋƟĴėĶŀĚėĺŅĴĶŌƟĪŅĚĕĬĭĮĶŃŏıĦňȮĻńĔĵĳŅıĪŅĚĝňĺĳŅıŐĸŃĔŅĶĸŃŏĴŇħ
ĪŅĚĝňĺĳŅı 
 History and forms of Intellectual Property Protection (IPP), international conventions 
and national law in intellectual property, patent database and biotechnology, patents in 
biological innovations, patenting life forms, patenting of biological innovations and ethics, 
other forms of IPP for innovations in biotechnology, convention of biological diversity and 
plant varieties protection act, protection of traditional knowledge and bioprospecting and 
biopiracy. 

ĺ,ěĝ,Ȯ181Ȯ&0/3181' 8ȮȮȮȮěŋĸŇĬĪĶňĵƢĮĶŃěņĩŇŗĬŐĸŃěŋĸŇĬĪĶňĵƢĔƞŀőĶėŒĬĴĬŋļĵƢ  ȮȮȮ 3&2-3-4' 
MICB 181  8ȮȮȮȮNormal Flora and Pathogenic Microorganisms in Human 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮĺ,ěĝ,Ȯ0.3Ȯ(0/30.3) ŐĸŃȮĺ,ěĝ,0.4Ȯ(0/30.4); ľĶŊŀȮĺ,ěĝ,Ȯ0.5  
        (0/30.5) ŐĸŃȮĺ,ěĝ,Ȯ0.6Ȯ(0/30.6) 
 ěŋĸŇĬĪĶňĵƢĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĴĬŋļĵƢȮĮĢŇĽńĴıńĬīƢĶŃľĺƞŅĚěŋĸŇĬĪĶňĵƢĔńĭĴĬŋļĵƢȮŏĝŊŘŀĮĶŃěņĩŇŗĬŒĬĶŃĭĭĶƞŅĚĔŅĵȮ
ĔŅĶėĺĭėŋĴĔŅĶŏěĶŇĠȮŐĸŃĔŅĶĪņĸŅĵěŋĸŇĬĪĶňĵƢȮĔĸœĔĔŅĶĨŇħŏĝŊŘŀěŋĸŇĬĪĶňĵƢȮĶŃĭŅħĺŇĪĵŅȮŐĸŃĔŅĶŐıĶƞĔĶŃěŅĵ
ĕŀĚěŋĸŇĬĪĶňĵƢĔƞŀőĶėȮĔŅĶĮƚŀĚĔńĬĔŅĶĨŇħŏĝŊŘŀĕŀĚěŋĸŇĬĪĶňĵƢŒĬĶŃĭĭĶƞŅĚĔŅĵȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 
 Microorganisms related to human, interaction between microorganisms and human, 
normal flora in body systems, control of growth and destruction of microorganisms, 
mechanism of microbial infections, epidemiology and transmission of pathogens and 
protection from microbial infections in body systems and related laboratory. 
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ĺ,ěĝ,Ȯ401Ȯ&0/3401' 8ȮȮȮȮėĺŅĴĮĸŀħĳńĵĕŀĚŀŅľŅĶħƟŅĬěŋĸŇĬĪĶňĵƢ            ȮȮȮ 3&2-3-4' 
MICB 401  8ȮȮȮȮMicrobial Food Safety 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮĺ,ěĝ,Ȯ0.3Ȯ(0/30.3) ŐĸŃȮĺ,ěĝ,0.4Ȯ(0/30.4); ľĶŊŀȮĺ,ěĝ,Ȯ0.5 
 Ȯ ȮȮ(0/30.5) ŐĸŃȮĺ,ěĝ,Ȯ0.6Ȯ(0/30.6) 
 ěŋĸŇĬĪĶňĵƢĔńĭėĺŅĴĮĸŀħĳńĵŀŅľŅĶȮŐľĸƞĚĕŀĚěŋĸŇĬĪĶňĵƢĔƞŀőĶėŐĸŃŏĽƟĬĪŅĚĔŅĶĮĬŏĮƘƨŀĬĕŀĚěŋĸŇĬĪĶňĵƢ
ĔƞŀőĶėŒĬŀŅľŅĶȮĮƤěěńĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŏěĶŇĠŐĸŃĔŅĶĽĶƟŅĚĽŅĶıŇļĕŀĚěŋĸŇĬĪĶňĵƢŒĬŀŅľŅĶȮŐĭėĪňŏĶňĵĔƞŀőĶė
ĪňŗĴŅěŅĔŀŅľŅĶȮŏĝŊŘŀĶŅĪňŗĽĶƟŅĚĽŅĶıŇļȮœĺĶńĽȮőĮĶőĨĞńĺȮŐĸŃĽŅľĶƞŅĵĕĬŅħŏĸŖĔĪňŗŏĔňŗĵĺĕƟŀĚĔńĭėĺŅĴĮĸŀħĳńĵ
ŀŅľŅĶȮěŋĸŇĬĪĶňĵƢħĶĶĝĬňĪňŗĭƞĚĝňŘėĺŅĴĮĸŀħĳńĵŀŅľŅĶŐĸŃĽŋĕĸńĔļĦŃȮĔŅĶėĺĭėŋĴěŋĸŇĬĪĶňĵƢŒĬŀŅľŅĶȮĔŅĶĨĶĺě
ĺŇŏėĶŅŃľƢŀŅľŅĶħƟŅĬěŋĸĝňĺĺŇĪĵŅȮŐĸŃĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 
 Microbes and food safety, sources of microbial pathogens and routes of microbial 
contamination in food, factors relating to microbial growth and toxin production in food, 
foodborne bacterial pathogens, toxigenic molds, viruses protozoa and microscopic algae 
related to food safety, indicator microorganisms related to food safety and hygiene, control 
of microorganisms in food, microbiological examinations of foods and related laboratory. 

3,ȮĔĶŃĭĺĬĺŇĝŅėĦŃŏĔļĨĶĻŅĽĨĶƢ 

Ĕ,ĽĻ,Ȯ/.0Ȯ&134/.0' :    ĽńĨĺƢĬŘņĽĺĵĚŅĴ              3(3-0-6) 
ANS  102           :    Ornamental Aquatic Animals  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮœĴƞĴň 
 ĳŅıĶĺĴĕŀĚĔĸŋƞĴĕŀĚĽńĨĺƢĬŘņĽĺĵĚŅĴȮıķĨŇĔĶĶĴĕŀĚĽńĨĺƢĬŘņĽĺĵĚŅĴȮĽńĨĺƢĬŘņĽĺĵĚŅĴœĴƞĴňĔĶŃħŌĔĽńĬ
ľĸńĚȮĽńĨĺƢĬŘņĽĺĵĚŅĴĴňĔĶŃħŌĔĽńĬľĸńĚȮĽńĨĺƢĬŘņĽĺĵĚŅĴŒĬħƟŅĬīŋĶĔŇěȮĔŅĶĺŇěńĵȮėĺŅĴŏĝŊŗŀĕŀĚĴĬŋļĵƢȮŐĸŃ
ĽŇŗĚŐĺħĸƟŀĴȮĽńĨĺƢĬŘņĽĺĵĚŅĴĨƞŅĚĩŇŗĬȮŐĸŃĝĬŇħĕŀĚĽńĨĺƢĬŘņĽĺĵĚŅĴĮĶńĭĮĶŋĚıńĬīŋƢ 
 Overview of ornamental aquatic animals, ornamental aquatic animals behavior, 
invertebrate ornamental aquatic animals, vertebrate ornamental aquatic animals, business of 
ornamental aquatic animals, ornamental aquatic animals for research, ornamental aquatic 
animals and human credulity, ornamental aquatic animals and environment, invasive 
ornamental aquatic animal species, and genetic improvement ornamental aquatic animal 
species. 
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4,ȮĔĶŃĭĺĬĺŇĝŅėĦŃŏĳĽńĝĻŅĽĨĶƢ 

ĳ,ĺĳ,Ȯ/..Ȯ&24//..' :   ĽĴŋĬœıĶŏıŊŗŀĽŋĕĳŅıŐĸŃėĺŅĴĚŅĴ        3(3-0-6) 
PHPS  100  :   Herbs for Health and Beauty 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ 8ȮȮȮœĴƞĴň 
 ıŊĝĽĴŋĬœıĶĪňŗŒĝƟŏıŊŗŀŏĽĶŇĴĽŋĕĳŅıȮĔĸŋƞĴĪňŗŒĝƟĶńĔļŅőĶėıŊŘĬģŅĬȮĔĸŋƞĴįńĔıŊŘĬĭƟŅĬȮĶĺĴĩŉĚıŊĝıŇļĨƞŅĚŕȮŐĸŃ
ĔŅĶŐĔƟıŇļȮĽĴŋĬœıĶĪńŘĚĸńĔļĦŃıŊĝĽħŐĸŃıŊĝŐľƟĚȮıĶƟŀĴĪńŘĚĵŅŏĨĶňĵĴŐĸŃįĸŇĨĳńĦĤƢŒĬĶŌĮŐĭĭĨƞŅĚŕȮĽĶĶıėŋĦȮ
ĪńŘĚĪňŗŏĮƦĬĵŅȮŀŅľŅĶȮŐĸŃŏėĶŊŗŀĚĽņŀŅĚȮŏĬƟĬĪňŗĴňŒĝƟĮĶŃěņĺńĬȮĝƞĺĵŒľƟĽŅĴŅĶĩĬņĴŅŒĝƟœħƟŀĵƞŅĚĩŌĔĨƟŀĚȮĮĸŀħĳńĵ
ĨŅĴľĸńĔĺŇĝŅ 
 Herbs for health promotion, those used to treat common diseases, indigenous 
vegetables including some toxic plants. Medicinal plants, both in fresh and dry forms and 
their various products. Their uses as drugs, food and cosmetics, emphasizing daily usage for 
proper and safe use. 

5,ȮĔĶŃĭĺĬĺŇĝŅėĦŃŏĪėĬŇėĔŅĶŐıĪĵƢ 

ĪĬ,ĪĬ,Ȯ/..Ȯ&3/./..' :   ėĺŅĴĽŋĕĽĴĭŌĶĦƢ          3(2-3-4) 
AMS  100  :   Wellness 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ 8ȮȮȮœĴƞĴň 
 ėĺŅĴĽŋĕĽĴĭŌĶĦƢŐĸŃĽŋĕĳŅĺŃħƟŅĬĨƞŅĚŕȮĪńŘĚĪŅĚħƟŅĬĔŅĵȮěŇĨȮĽńĚėĴȮĮƤĠĠŅȮŐĸŃěŇĨĺŇĠĠŅĦȮĶĺĴĩŉĚ
ľĸńĔĔŅĶĽŋĕĳŅıħňőħĵŀĚėƢĶĺĴĪńŘĚėĺŅĴĶŌƟŐĸŃėŋĦīĶĶĴȮĨĸŀħěĬŀŅľŅĶȮőĳĝĬŅĔŅĶȮĔŅĶŀŀĔĔņĸńĚĔŅĵȮ
ĽĴĶĶĩĳŅıĕŀĚĶƞŅĚĔŅĵȮĔŅĶĨĶĺěĨŇħĨŅĴĽŋĕĳŅĺŃĪŅĚħƟŅĬľƟŀĚĮĢŇĭńĨŇĔŅĶȮĔŅĶěńħĔŅĶėĺŅĴŏėĶňĵħŐĸŃ
ěĶĶĵŅĭĶĶĦ 
 Involving the wellness and health status in physical, emotional, social, intellectual 
and spiritual wellness including principle of good health in holistic both knowledge and 
merit, following by diet, nutrition, exercise, fitness, wellness and health status laboratory 
monitoring, stress management and ethic. 

6,ȮĔĶŃĭĺĬĺŇĝŅėĦŃŀŋĨĽŅľĔĶĶĴŏĔļĨĶ 

ŀ,Īĝ,Ȯ/..Ȯ&4.0/..' :    ĔŅĶŒĝƟĮĶŃőĵĝĬƢŏĪėőĬőĸĵňĝňĺĳŅıŏĭŊŘŀĚĨƟĬ       3(3-0-6) 
BIOT  100           :    Introduction to Application of Biotechnology 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮœĴƞĴň 
 ĮĶŃĺńĨŇĔŅĶıńĥĬŅĪŅĚŏĪėőĬőĸĵňĝňĺĳŅıȮĭĪĭŅĪĕŀĚĽŇŗĚĴňĝňĺŇĨĔńĭŏĪėőĬőĸĵňĝňĺĳŅıȮĭĪĭŅĪĕŀĚ
ŏĪėőĬőĸĵňĝňĺĳŅıŒĬĝňĺŇĨĮĶŃěņĺńĬȮĭĪĭŅĪĕŀĚŏĪėőĬőĸĵňĝňĺĳŅıĨƞŀĽŇŗĚŐĺħĸƟŀĴŐĸŃĔŅĶŀĬŋĶńĔļƢȮĭĪĭŅĪĕŀĚ
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ŏĪėőĬőĸĵňĝňĺĳŅıĨƞŀŏĻĶļģĔŇěŐĸŃĔŅĶıńĥĬŅĮĶŃŏĪĻȮěĶŇĵīĶĶĴŐĸŃĕƟŀėĺĶĶŃĺńĚĪŅĚŏĪėőĬőĸĵňĝňĺĳŅıȮŐĸŃ
ŐĬĺőĬƟĴĔŅĶıńĥĬŅŏĪėőĬőĸĵňĝňĺĳŅıŒĬŀĬŅėĨ 
 History of biotechnology development, roles of organisms in biotechnology, roles of 
biotechnology in daily life, roles of biotechnology in environment and conservation, roles of 
biotechnology in economy and coulrpwŲqȮ bctcjmnkclr*Ȯ crfgaqȮ _lbȮ `cwareness in 
biotechnology and future trends in biotechnology development. 

7,ȮĔĶŃĭĺĬĺŇĝŅėĦŃĭĶŇľŅĶīŋĶĔŇě 

ĭī,ĔĚ,Ȯ101 (702101) :    ĔŅĶŏĚŇĬŒĬĝňĺŇĨĮĶŃěņĺńĬ     ȮȮȮ 3(3-0-6) 
FINA 101           :    Finance for Daily Life 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮœĴƞĴň 
 ėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬĕŀĚĔŅĶĭĶŇľŅĶĔŅĶŏĚŇĬŒĬĝňĺŇĨĮĶŃěņĺńĬȮĔŅĶĽĶƟŅĚģŅĬŃĴńŗĬėĚĪŅĚĔŅĶŏĚŇĬȮĔŅĶĽņĶĺě
ĽŋĕĳŅıĪŅĚĔŅĶŏĚŇĬȮĔŅĶĺŅĚŐįĬĪŅĚĔŅĶŏĚŇĬȮĔŅĶĭĶŇľŅĶĶŅĵœħƟȮĶŅĵěƞŅĵȮŐĸŃĳŅĶŃľĬňŘĽŇĬȮĭĶŇĔŅĶĕŀĚĽĩŅĭńĬ
ĔŅĶŏĚŇĬȮĔŅĶŀŀĴŏĚŇĬȮĔŅĶŒľƟŏĚŇĬĪņĚŅĬȮĔŅĶĺŅĚŐįĬĔŅĶŏĚŇĬĽņľĶńĭŏľĨŋĔŅĶĦƢĕŀĚĝňĺŇĨȮĔŅĶĮĶŃĔńĬėĺŅĴŏĽňŗĵĚȮȮ
ĔŅĶĺŅĚŐįĬĳŅļňȮŐĸŃĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴŏıŊŗŀėĺŅĴĽŋĕ 
 Basic knowledge of financial management for daily life. Wealth creation. Financial 
health evaluation. Financial planning. Income, expenses and debt management. Financial 
institution services. Savings. Letting the money work for you. Financial planning for life 
events. Risk insurance. Tax planning. Preparing for happiness. 

ĭī,Ĕě,Ȯ103 (703103)  :    ĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶŐĸŃīŋĶĔŇěŏĭŊŘŀĚĨƟĬ   ȮȮȮ 3(3-0-6) 
MGMT 103  :    Introduction to Entrepreneurship and Business 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ 8ȮȮȮȮœĴƞĴň 
 ĭĪĭŅĪĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶĔńĭĔŅĶıńĥĬŅŏĻĶļģĔŇěĕŀĚĮĶŃŏĪĻȮőŀĔŅĽŒĬĔŅĶĮĶŃĔŀĭīŋĶĔŇěȮ
ėŋĦĸńĔļĦŃŐĸŃŐĶĚěŌĚŒěŒĬĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶȮĽĳŅıŐĺħĸƟŀĴȮĮĶŃŏĳĪȮĶŌĮŐĭĭŐĸŃŐįĬīŋĶĔŇěȮľĸńĔĔŅĶ
ěńħĔŅĶȮĔŅĶěńħĔŅĶħƟŅĬĔŅĶĨĸŅħȮĔŅĶįĸŇĨȮĔŅĶŏĚŇĬȮĭńĠĝňȮĳŅļňȮĔġľĴŅĵīŋĶĔŇěȮīŋĶĔŇěĶŃľĺƞŅĚĮĶŃŏĪĻȮŐĸŃ
ěĶŇĵīĶĶĴĽņľĶńĭįŌƟĮĶŃĔŀĭĔŅĶ 
 Entrepreneur role in economics development country Entrepreneur and business 
opportunities. The characteristic of entrepreneur and motivation factors, environment, types 
of business, forms of business, business plans, principle of management, marketing 
management, production management, financial management, accounting, taxation, business 
law, international business and business ethics for entrepreneur. 
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/.,ȮĔĶŃĭĺĬĺŇĝŅėĦŃĶńģĻŅĽĨĶƢ 

Ķ,Ī,Ȯ/.2Ȯ&/2./.2' :   ĔŅĶŏĮƦĬıĸŏĴŊŀĚ      Ȯ   3(3-0-6) 
PG  104  :   Citizenship 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ 8ȮȮȮœĴƞĴň 
 ėĺŅĴľĴŅĵȮĬŇĵŅĴȮŐĸŃŐĬĺėŇħŏĔňŗĵĺĔńĭĔŅĶŏĮƦĬıĸŏĴŊŀĚȮŐĬĺėŇħĽŇĪīŇȮŏĽĶňĳŅıȮŐĸŃľĬƟŅĪňŗıĸŏĴŊŀĚȮ
ĔŅĶĽĶƟŅĚėĺŅĴĨĶŃľĬńĔĩŉĚĮƤĠľŅĶŀĭĨńĺĪńŘĚŒĬĶŃħńĭĪƟŀĚĩŇŗĬȮĮĶŃŏĪĻȮŐĸŃĬŅĬŅĝŅĨŇȮĔŅĶĽĶƟŅĚěŇĨĽņĬŉĔŐĸŃ
ĻňĸīĶĶĴŀńĬħňŒĬėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴŐĸŃįĸĮĶŃőĵĝĬƢĽƞĺĬĶĺĴȮĔŅĶŏĮƦĬıĸŏĴŊŀĚĔńĭĔŅĶŏĶňĵĬĶŌƟŐĸŃĔŅĶ
ħņĶĚĨĬŒĬıľŋĺńĥĬīĶĶĴŐĸŃėĺŅĴľĸŅĔľĸŅĵĪŅĚĽńĚėĴȮĔŅĶĽĶƟŅĚĪńĻĬėĨŇŏĝŇĚĭĺĔŏıŊŗŀĔŅĶŐĔƟœĕĮƤĠľŅėĺŅĴ
ĕńħŐĵƟĚħƟĺĵĽńĬĨŇĺŇīňȮĔŅĶŐĽħĚŀŀĔĪŅĚĔŅĶŏĴŊŀĚĳŅĵŒĨƟĔġľĴŅĵȮĶŃŏĭňĵĭȮŐĸŃėƞŅĬŇĵĴĕŀĚĝŋĴĝĬŐĸŃĽńĚėĴȮĔŅĶ
ŏĮƦĬıĸŏĴŊŀĚĪňŗĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŒĬĕĬĭīĶĶĴŏĬňĵĴĪŅĚĺńĥĬīĶĶĴŐĸŃĮĶŃĺńĨŇĻŅĽĨĶƢĪƟŀĚĩŇŗĬȮĔŅĶŏĶňĵĬĶŌƟ
ěĶŇĵīĶĶĴŒĬĺŇĝŅĝňıĕŀĚĨĬ 
 Meaning, definition and concept of citizenship. Rights, liberties and obligations of 
citizenship. Problems awareness of daily life at local, national and international levels. 
Creation of public mind and moral for social responsibility and social awareness. Citizenship 
and the way of life in plural and multicultural societies. Creating a positive and peaceful 
attitude to enable conflict resolution by peaceful means. Political expression under laws, 
regulations, social norms and communal practice. Citizenship and the understanding of 
cultural tradition and local history. Ethics and vocational citizen. 

//,ȮĔĶŃĭĺĬĺŇĝŅĺŇĪĵŅĸńĵĻŇĸĮŃȮĽŊŗŀȮŐĸŃŏĪėőĬőĸĵň 

ĻĪ,ĽĮ,Ȯ/./Ȯ&732/./' :   ĔŅĶěńħĔŅĶĽĴńĵŒľĴƞŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŏĭŊŘŀĚĨƟĬ      3(3-0-6) 
INX  101  :   Introduction to Modern Management and Information  
       Technology 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ 8ȮȮȮœĴƞĴň 
 ĔŅĶěńħĔŅĶĽĴńĵŒľĴƞŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮĔŅĶěńħĔŅĶĽĴńĵŒľĴƞȮĔŅĶĺŅĚŐįĬȮĔŅĶěńħŀĚėƢĔĶȮĔŅĶĬņȮ
ĔŅĶėĺĭėŋĴȮĵŋĪīĻŅĽĨĶƢĽĴńĵŒľĴƞȮĔŅĶĔņľĬħĵŋĪīĻŅĽĨĶƢȮĔŅĶħņŏĬŇĬĵŋĪīĻŅĽĨĶƢȮŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮĶŃĭĭ
ĽŅĶĽĬŏĪĻȮĶŃĭĭĽŅĶĽĬŏĪĻŏıŊŗŀėĺŅĴœħƟŏĮĶňĵĭŏĝŇĚĵŋĪīĻŅĽĨĶƢȮħŇěŇĪńĸŏıŊŗŀŏĻĶļģĔŇěŐĸŃĽńĚėĴȮŐĬĺőĬƟĴŒĬ
ŀĬŅėĨĕŀĚĔŅĶěńħĔŅĶĽĴńĵŒľĴƞŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
 Modern management and information technology. Modern management. Planning. 
Organizing. Leading. Controlling. Modern strategies. Strategy formulation. Strategy 
implementation. Information technology. Information systems. Information systems for 
strategic advantages. Digital economy and society. Future trends of modern management 
and information technology. 
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ĳŅėįĬĺĔȮ0 
ėņĽńŗĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
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ĳŅėįĬĺĔȮ1 
įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢĮĶŃěņľĸńĔĽŌĨĶȮȮ 

1,1ȮįĻ,ħĶ,ȮĔĬĔıĶȮŐĽĬŏıĝĶ 
įĸĚŅĬĺŇěńĵĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶȮĶŃħńĭĬŅĬŅĝŅĨŇ 
1. Buncharoen W, Saenphet S, Saenphet K. Relaxant Activities of Extracts from Uvaria rufa Blume 

and Caesalpinia sappan L. on ExcgqcbȮP_rŲqȮNpmqr_rcȮQrrips. Journal of Pharmaceutical Research 
International. 2019; 29: 1-12. 

2. Phrompanya P, Saenphet K, Saenphet S. Comparative histochemical study of the 
gastrointestinal tracts of the Nile tilapia (Oreochromis niloticus) and the hybrid catfish (Clarias 
batrachus x Clarias gariepinus). Acta histochemica. 2019; 121: 261-267. 

3. Pradit W, Saenphet K, Saenphet S, Khumpook T, Chomdej S. Evaluation the effects of Cissus 
modeccoides hot aqueous extract on alloxan-induced diabetic rats. Journal of Reports in 
Pharmaceutical Sciences. 2019; 8: 85-90. 

4. Panase P, Saenphet K, Saenphet S, Pathike P, Thainum R. Biochemical and physiological 
responses of Nile tilapia (Oreochromis niloticus Linn.) subjected to rapid increases of water 
temperature. Comparative Clinical Pathology. 2019; 48: 493-499. 

5. Khumpook T, Tragoolpua Y, Saenphet S, Saenphet K. Anti-inflammatory and antioxidant 
activity of Thai mango (Mangifera indica Linn.) leaf extracts. Comparative Clinical Pathology. 
2019; 28: 157-164. 

6. Panase P, Saenphet S, Saenphet K. Biochemical and physiological responses of Nile tilapia 
Oreochromis niloticus Lin subjected to cold shock of water temperature. Aquaculture Reports. 
2018; 11: 17-22. 

7. Khacha-Ananda S, Saenphet K, Saenphet S, Tragoolpua K, Chantawannakul P, Tragoolpua Y. 
Evaluation of the stability of propolis granule and toxicity study in Wistar rats. Chiang Mai 
Journal of Science. 2018; 45: 162-176. 

8. Khumpook T, Tragoolpua Y, Saenphet S, Saenphet K. Anti-inflammatory and antioxidant 
activity of Thai mango (Mangifera indica Linn.) leaf extracts. Comparative Clinical Pathology. 
2018; 28: 157ů164. 

9. Saenphet K, Saenphet S, Intamong J, Nakas T, Buncharoen W. Acute toxicity and 
histopathological changes in livers of frog tadpoles (Hoplobatrachus rugulosus) exposed to 
bioinsecticides derived from Azadirachta indica A. Juss., Stemona curtisii Hook.F., and Mammea 
siamensis. Comparative Clinical Pathology. 2018; 27: 939-946. 

10. Pamok S, Saenphet K, Buncharoen W. Effects of Uvaria rufa Blume on the histology of male 
reproductive organs of testosterone induced alopecia rats, Microscopy and Microanalysis 
Research. The Journal of the Microscopy Society of Thailand. 2018; 31: 9-17. 
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11. Buncharoen W, Saenphet S, Saenphet K. Evaluation of Long-Term Administration of Aqueous 
Extract from Pseuderanthemum palatiferum (Nees) Radlk. Leaves on the Reproductive System 
of Male Albino Rats. Chiang Mai Journal of Science. 2018; 45: 811-826. 

12. Wiya C, Saenphet K, Saenphet S, Buncharoen W. In vitro analysis of antispasmodic activity of 
ethanolic stem extracts of Uvaria rufa Blume and Anomianthus dulcis (Dunal) J. Sinclair on 
excised r_rŲqȮgjcsk. Comparative Clinical Pathology. 2018; 27: 295-299. 

13. Buncharoen W, Saenphet S, Pamok S, Saenphet K. Phytochemical investigation and antioxidant 
properties of different extracts from Artabotrys harmandii Finet & Gagnep. Chiang Mai Journal of 
Science. 2018; 45: 2338-2347. 

14. Wiya C, Saenphet S, Saenphet K, Buncharoen W. In vitro analysis of antispasmodic activity of 
ethanolic stem extracts of Uvaria rufa Blume and Anomianthus dulcis (Dunal) J. Sinclair on 
cvagqcbȮp_rŲqȮgjcsk. Comparative Clinical Pathology. 2018; 27: 1-5. 

15. Panase P, Saenphet S, Saenphet K. Visceral and serum lysozyme activities in some freshwater 
fish (three catfish and two carps). Comparative Clinical Pathology. 2017; 26: 169-173. 

16. Trachantong W, Saenphet S, Saenphet K, Chaiyapo M. Lethal and sublethal effects of a 
methomyl-based insecticide in Hoplobatrachus rugulosus. Journal of Toxicologic Pathology. 
2017; 30: 15-24. 

17. Saraithon, P, Li Y, Saenphet K, Chen Z, Chantawannakul P. Midgut bacterial communities in the 
giant Asian honeybee (Apis dorsata) across 4 developmental stages: A comparative study. 
Insect Science. 2017; 24: 81-92. 

  18. Sriaporn C, Saenphet S, Saenphet K. A dietary supplement containing Raspberry, L-Carnitine, 
soy protein isolate, garcinia extract, Cactus extract and chromium (III) picolinate causes liver 
damages in rats: An acute toxicity test. Chiang Mai Journal of Science. 2017; 44: 469-477. 

1,0Ȯŀ,ħĶ,ĦńģĺħňȮĬńĬĨĶńĨĬƢ 
įĸĚŅĬĺŇěńĵĨňıŇĴıƢŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶȮĶŃħńĭĬŅĬŅĝŅĨŇ 
1.  Nantarat N, Sutcharit C, Tongkerd P, Wade CM, Naggs F, Panha S.  Phylogenetics and species 

delimitations of the operculated land snail Cyclophorus volvulus (Gastropoda: Cyclophoridae) 
reveal cryptic diversity and new species in Thailand. Scientific Reports. 2019; 9(1). 

2.  Wongsawad C, Nantarat N, Wongsawad P, Butboonchoo P, Chai JY. Morphological and 
Molecular Identification of Stellantchasmus dermogenysi n. sp. (Digenea: Heterophyidae) in 
Thailand. The Korean journal of parasitology. 2019; 57: 257-264. 

3.   Nantarat N, Tragoolpua Y, Gunama P. Antibacterial Activity of the Mucus Extract from the Giant 
African Snail (Lissachatina fulica) and Golden Apple Snail (Pomacea canaliculata) Against 
Pathogenic Bacteria Causing Skin Diseases. Tropical Natural History. 2019; 19: 103-112. 
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4. ȮChomchoei N, Wongsawad C, Nantarat N. Investigation of cryptic diversity and occurrence of 
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1.1 ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟŏĶňĵĬĶŌƟȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ15 Ȯ  ľĬƞĺĵĔŇĨ 

..//./ Ĵ,ŀ,     101   ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ1                      3(3-0-6) 
 ENGL   101   Fundamental English 1  
.0..// Ĵ,ŀ,     102   ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ2                      3(3-0-6) 

 ENGL   102   Fundamental English 2  
../0./ Ĵ,ŀ,     201   ĔŅĶŀƞŅĬŏĝŇĚĺŇŏėĶŅŃľƢŐĸŃĔŅĶŏĕňĵĬ             3(3-0-6)      
                               ŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸ  
 ENGL   201   Critical Reading and Effective  
                               Writing 
./003.  Ĵ,ŀ,     225   ĳŅļŅŀńĚĔķļŒĬĭĶŇĭĪĺŇĪĵŅĻŅĽĨĶƢ            3(3-0-6) 

                               ŐĸŃŏĪėőĬőĸĵň  
 ENGL   225   English in Science and  
                               Technology Context  
..0.2/ ĺ,ėı,   100   ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĝňĺŇĨĽĴńĵŒľĴƞ        3(3-0-6)

  CS     100   Information Technology and Modern Life 
/,0  ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟĶƞĺĴĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴȮ 
      ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ    ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3    ȮľĬƞĺĵĔŇĨ 
201190 ĺ,ĺĪ,   190   ĔŅĶėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮĔŅĶŐĔƟĮƤĠľŅ Ȯ   3(3-0-6) 
                               ŐĸŃĔŅĶĽŊŗŀĽŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 
 SC      190   Critical Thinking, Problem Solving  
                              and Science Communication 

/,ȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮȮȮȮȮȮȮȮȮȮ                ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1.ȮȮȮȮľĬƞĺĵĔŇĨ 
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,2537 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,2542 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
/,1  ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚȮ 
      ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                  ȮȮȮȮȮȮȮȮȮȮȮȮȮ     ȮȮȮȮȮȮȮȮȮȮȮȮ 4      ľĬƞĺĵĔŇĨ                                            
140104 Ķ,Ī, 104 ĔŅĶŏĮƦĬıĸŏĴŊŀĚ                      3(3-0-6) 
 PG 104 Citizenship  
201111 ĺ,ĺĪ, 111 őĸĔŐľƞĚĺŇĪĵŅĻŅĽĨĶƢ                      3(3-0-6) 
 SC 111 The World of Science 
ĺŇĝŅŏĸŊŀĔȮȮȮȮȮ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ6       ľĬƞĺĵĔŇĨ 
ŒľƟĬńĔĻŉĔļŅŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅěŅĔĪńŘĚȮ3ȮĔĸŋƞĴŏıŇŗĴŏĨŇĴŀňĔȮ6ȮľĬƞĺĵĔŇĨȮěŅĔ
ĔĶŃĭĺĬĺŇĝŅĨƞŀœĮĬňŘ 
ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟŏĶňĵĬĶŌƟȮ 
461100 ĳ,ĺĳ, 100 ĽĴŋĬœıĶŏıŊŗŀĽŋĕĳŅıŐĸŃėĺŅĴĚŅĴ      3(3-0-6) 
 PHPS 100 Herbs for Health and Beauty  
510100 ĪĬ,ĪĬ, 100 ėĺŅĴĽŋĕĽĴĭŌĶĦƢ                      3(2-3-4) 
 AMS 100 Wellness  
702101 ĭī,ĔĚ, 101 ĔŅĶŏĚŇĬŒĬĝňĺŇĨĮĶŃěņĺńĬ         3(3-0-6) 
 FINA 101 Finance for Daily Life  
954101 ĻĪ,ĽĮ 101 ĔŅĶěńħĔŅĶĽĴńĵŒľĴƞŐĸŃŏĪėőĬőĸĵň      3(3-0-6) 
                                       ĽŅĶĽĬŏĪĻŏĭŊŘŀĚĨƟĬ  
 INX 101 Introduction to Modern Management 
                                      and Information Technology  
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,2537 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,2542 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟĶƞĺĴĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ  
201114 ĺ,ĺĪ,    114    ĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴŒĬőĸĔĮƤěěŋĭńĬ       3(3-0-6) 
 SC       114     Environmental Science ilȮRmb_wŲqȮWorld 
356102 Ĕ,ĽĻ,    102     ĽńĨĺƢĬŘņĽĺĵĚŅĴ                      3(3-0-6) 
 ANS     102     Ornamental Aquatic Animals  
602100 ŀ,Īĝ,   100     ĔŅĶŒĝƟĮĶŃőĵĝĬƢŏĪėőĬőĸĵňĝňĺĳŅıŏĭŊŘŀĚĨƟĬ  3(3-0-6) 
 BIOT    100     Introduction to Application of Biotechnology 
703103 ĭī,Ĕě,  103     ĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶŐĸŃīŋĶĔŇěŏĭŊŘŀĚĨƟĬ   3(3-0-6) 
 MGMT  103     Introduction to Entrepreneurship  
                                  and Business  
ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚȮ 
057132 Ļ,ĸ, 132 ĝňĺŇĨĴňĽŋĕŒĬėƞŅĵıńĔŐĶĴ ȮȮȮȮȮȮȮȮ2(2-0-4) 
 EDPE 132 Happy Life in Camping  
109114 ĺě,ĻĮ, 114 ĻŇĸĮŃŒĬĝňĺŇĨĮĶŃěņĺńĬ ȮȮȮȮȮȮȮȮ3(3-0-6) 
 FAGE 114 Art in Everyday Life  
201192 ĺ,ĺĪ, 192 ħŀĵĽŋŏĪıĻŉĔļŅ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1(0-3-0) 
 SC 192 Doi Suthep Study  
 
2. ľĴĺħĺŇĝŅŏĜıŅŃȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮ75ȮȮȮȮľĬƞĺĵĔŇĨ 
0,/ȮĺŇĝŅŐĔĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ05ȮȮȮȮľĬƞĺĵĔŇĨ 
0.0/./ ĺ,ĝĺ,ȮȮȮȮȮȮ/./ ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1&1-.-4'ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
 BIOL ȮȮȮȮȮ/./ Basic Biology /  
0.0/.0ȮȮȮĺ,ĝĺ,ȮȮȮȮȮȮ/.0ȮȮȮȮȮȮȮȮĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ0ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1&1-.-4' 
            ȮBIOL ȮȮȮȮȮ/.0  ȮȮȮȮȮȮBasic Biology 0  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. ľĴĺħĺŇĝŅŏĜıŅŃȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮ/..ȮȮȮľĬƞĺĵĔŇĨ 
0,/ȮĺŇĝŅŐĔĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1.ȮȮȮľĬƞĺĵĔŇĨ 
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,2537 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,2542 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
0.0/.1 ĺ,ĝĺ,ȮȮȮȮȮ/.1    ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ     Ȯ1&0-3-0'ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
 BIOL ȮȮȮȮ/.1    Biology Laboratory /  
0.0/.4 ĺ,ĝĺ,ȮȮȮȮȮ/.4    ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ2ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ     Ȯ1&0-3-0'ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
 BIOL ȮȮȮȮ/.4    Biology Laboratory 2 
203111 ĺ,ėĴ,Ȯ   Ȯ111    ŏėĴňȮ1                                            3(3-0-6) 
 CHEM   Ȯ111    Chemistry 1                       
203115 ĺ,ėĴ,Ȯ    115    ĮĢŇĭńĨŇĔŅĶŏėĴňȮ1                                1(0-3-0) 
 CHEM    115    Chemistry Laboratory 1 
203206 ĺ,ėĴ,Ȯ    206    ŏėĴňŀŇĬĪĶňĵƢĽņľĶńĭĬńĔĻŉĔļŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3(3-0-6) 
                                  ĬŀĔĽŅĕŅĺŇĝŅŏėĴň 
             CHEM   206    Organic Chemistry for                       
                                  Non-Chemistry Students  
203209 ĺ,ėĴ,Ȯ   209    ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢĽņľĶńĭĬńĔĻŉĔļŅȮȮȮȮȮȮȮ1(0-3-0) 
                     ĬŀĔĳŅėĺŇĝŅŏėĴň 
             CHEM   209    Organic Chemistry Laboratory for       
                                 Non-Chemistry Students 
 
 
 
 
 
 
 

Ȯ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0.2/.0ȮȮȮĺ,ėı,ȮȮȮ/.0ȮȮȮĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŀńěĜĶŇĵŃ:ȮĔŅĶĽņĶĺěȮȮȮȮȮȮȮȮ1&0-0-3'ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮħƟŅĬŏĪėĬŇėŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 
               CS     102   Intelligent Data Analysis: Survey of Techniques 
                               and Applications 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
ŏıŇŗĴĔĶŃĭĺĬĺŇĝŅȮ204102 ŒĬĔĸŋƞĴĺŇĝŅŐĔĬ
ŏıŊŗŀŒľƟĬńĔĻŉĔļŅœħƟŏĶňĵĬĶŌƟŐĸŃĴňĪńĔļŃŒĬ
ĔŅĶŏĕňĵĬőĮĶŐĔĶĴŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸ
ĕĬŅħŒľĠƞ 
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,2537 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,2542 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
206111ȮȮȮĺ,ėĦ,ȮȮȮȮ111ȮȮȮȮŐėĸėŌĸńĽȮ1ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3(3-0-6) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮMATH ȮȮ111ȮȮȮȮCalculus 1  
207117ȮȮȮĺ,ĲĽ,ȮȮȮȮ117ȮȮȮȮĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢȮ1ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1(0-3-0) 
           ȮȮPHYS ȮȮȮ117  ȮȮPhysics Laboratory 1  
207187ȮȮȮĺ,ĲĽ,ȮȮȮȮ187ȮȮȮȮĲƕĽŇĔĽƢȮ1ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3(3-0-6)
 PHYS ȮȮȮ187  ȮȮPhysics 1  
0//1/3 ĺ,ĝĪ,ȮȮȮȮ1/3ȮȮȮȮĝňĺŏėĴňŏĭŊŘŀĚĨƟĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1&1-.-4' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮBCT  ȮȮȮȮ1/3 Introductory Biochemistry 
0//1/7 ĺ,ĝĪ,Ȯ  1/7   ĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ                        /&.-1-.' 
             BCT    1/9    Introductory Biochemistry Laboratory 
 
0,2ȮĺŇĝŅŏŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮ33ȮȮȮȮľĬƞĺĵĔŇĨ 
ŒĬěņĬĺĬĬňŘŀĵƞŅĚĬƟŀĵȮ14ȮľĬƞĺĵĔŇĨěŃĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ1..-2..ȮŐĸŃȮ
ŀĵƞŅĚĬƟŀĵȮ/6ȮľĬƞĺĵĔŇĨĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ2..ȮĕŉŘĬœĮ 
2.2.1 ĺŇĝŅŏŀĔĭńĚėńĭȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ16ȮȮȮȮľĬƞĺĵĔŇĨ 
202231 ĺ,ĝĺ,ȮȮȮȮ231ȮȮȮıńĬīŋĻŅĽĨĶƢȮ1ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ4(3-3-6) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮBIOL ȮȮȮ23/ȮȮȮGenetics 1 
202305 ĺ,ĝĺ,ȮȮȮȮ305 ȮȮĝňĺĽĩŇĨŇȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3(2-3-4)
 BIOL ȮȮȮ305 ȮȮBiometry  
202311 ĺ,ĝĺ,ȮȮȮȮ311ȮȮȮĝňĺĺŇĪĵŅĶŃħńĭŏĞĸĸƢŐĸŃőĴŏĸĔŋĸȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ4(3-3-6) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮBIOL ȮȮȮ31/ȮȮȮCell and Molecular Biology  
0.015/ ĺ,ĝĺ,ȮȮȮȮ15/ȮȮȮĬŇŏĺĻĺŇĪĵŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ2&1-1-4' 
ȮȮȮȮȮȮȮȮȮȮȮȮȮBIOL ȮȮȮ15/ȮȮȮEcology 
214261 ĺ,Ľĺ,ȮȮȮȮ261ȮȮȮėĺŅĴľĸŅĔľĸŅĵĕŀĚĽńĨĺƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3(2-3-4) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮZOOL Ȯ26/ ȮȮAnimal Diversity  

206115ȮȮȮĺ,ėĦ,ȮȮȮ115ȮȮȮŐėĸėŌĸńĽĽņľĶńĭĺŇĪĵŅĻŅĽĨĶƢīĶĶĴĝŅĨŇȮ/ȮȮȮȮȮȮ3(2-2-5)ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮMATH ȮȮ113ȮȮȮȮCalculus for Natural Sciences 1  

Ȯ 
 
 
 
 
 
 

0,2ȮĺŇĝŅŏŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮ33ȮȮȮȮľĬƞĺĵĔŇĨ 
ŒĬěņĬĺĬĬňŘŀĵƞŅĚĬƟŀĵȮ14ȮľĬƞĺĵĔŇĨěŃĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ1..-2..ȮŐĸŃȮ
ŀĵƞŅĚĬƟŀĵȮ/6ȮľĬƞĺĵĔŇĨĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ2..Ȯ 
2.2.1 ĺŇĝŅŏŀĔĭńĚėńĭȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ16ȮȮȮȮľĬƞĺĵĔŇĨ 

 

ŏĮĸňŗĵĬĴŅŏĶňĵĬĔĶŃĭĺĬĺŇĝŅȮ0.4//3Ȯ
ĪħŐĪĬĺŇĝŅȮ0.4///ȮĞŉŗĚĴňŏĬŊŘŀľŅĺŇĝŅĪňŗ
ŀŀĔŐĭĭĴŅŏıŊŗŀĬńĔĻŉĔļŅŒĬĽŅĕŅĝňĺĺŇĪĵŅ
őħĵŏĜıŅŃ 
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,2537 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,2542 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
214301 ĺ,Ľĺ,ȮȮȮȮ301ȮȮȮĽńĨĺƢĴňĔĶŃħŌĔĽńĬľĸńĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3(2-3-4) 
ȮȮȮȮȮȮȮȮȮȮȮȮZOOL ȮȮ301ȮȮ Vertebrate Zoology 
214310  ĺ,Ľĺ,ȮȮȮȮ310ȮȮȮĽńĨĺƢœĴƞĴňĔĶŃħŌĔĽńĬľĸńĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3(2-3-4) 
ȮȮȮȮȮȮȮȮȮȮȮȮZOOLȮȮ 310ȮȮȮInvertebrate Zoology 
014341  ĺ,Ľĺ,ȮȮȮȮ341ȮȮȮĽńĨĺĽĶňĶĺŇĪĵŅĪńŗĺœĮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ4(3-3-6) 
ȮȮȮȮȮȮȮȮȮȮȮȮZOOL ȮȮ341ȮȮ General Animal Physiology  
0/227. ĺ,Ľĺ,ȮȮȮȮ27.ȮȮȮĽńĨĺĺŇĪĵŅĳŅėĽĬŅĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ0&.-4-.' 
ȮȮȮȮȮȮȮȮȮȮȮȮZOOL ȮȮ27.ȮȮȮField Zoology   
0/227/ ĺ,Ľĺ,ȮȮȮȮ27/ȮȮȮĽńĴĴĬŅĽńĨĺĺŇĪĵŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/&/-.-0' 
ȮȮȮȮȮȮȮȮȮȮȮȮZOOL ȮȮ27/ȮȮȮZoology Seminar  
0/2271Ȯ ĺ,Ľĺ,ȮȮȮȮ271ȮȮȮĮƤĠľŅıŇŏĻļĪŅĚĽńĨĺĺŇĪĵŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1&.-7-.' 
ȮȮȮȮȮȮȮȮȮȮȮȮZOOL ȮȮ271ȮȮȮSpecial Project in Zoology 
215205 ĺ,ěĝ,ȮȮȮȮ205ȮȮȮěŋĸĝňĺĺŇĪĵŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3(3-0-6) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮMICB ȮȮȮ205ȮȮȮMicrobiology  
215206 ĺ,ěĝ,ȮȮȮȮ206ȮȮȮĮĢŇĭńĨŇĔŅĶěŋĸĝňĺĺŇĪĵŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1(0-3-0) 
ȮȮȮȮȮȮȮȮȮȮȮȮȮMICB ȮȮȮ206ȮȮMicrobiology Laboratory 
 
 
 
 
 
 
 
 
 

Ȯ 
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,2537 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,2542 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
0,0,0ȮĺŇĝŅŏŀĔŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮ/5ȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ
2.2.2.1ȮŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĽńĨĺĺŇĪĵŅȮ&214ź'ȮĶŃħńĭȮ300ȮŐĸŃȮ400 ĨŅĴ
ĶŅĵĔŅĶħƟŅĬĸƞŅĚȮŐĸŃĔĶŃĭĺĬĺŇĝŅȮ0/2ź ĶŃħńĭȮ300ȮȮŐĸŃȮ400ȮĪŋĔĔĶŃĭĺĬ
ĺŇĝŅĪňŗŏĮƕħŒľĴƞĬŀĔŏľĬŊŀěŅĔĬňŘ 
0/21/0 ĺ,Ľĺ,ȮȮȮȮ1/0ȮȮĔňĢĺŇĪĵŅĪńŗĺœĮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ2&1-1-4' 
ȮȮȮȮȮȮȮȮȮȮȮȮZOOL   1/0ȮȮGeneral Entomology 
214313 ĺ,Ľĺ,    313 ĝňĺĺŇĪĵŅĕŀĚœĴŏĶňĵőĮħŅ                         3(2-3-4) 
            ZOOL   1/3ȮȮBiology of Myriapoda 
214340 ĺ,Ľĺ,ȮȮȮȮ340ȮȮĽńĨĺƢĪħĸŀĚĪŅĚĝňĺĺŇĪĵŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ2(2-0-4) 
            ZOOL   340  Laboratory Animals in Biology 
214352 ĺ,Ľĺ,ȮȮȮȮ352ȮȮĝňĺĺŇĪĵŅĔŅĶŏěĶŇĠĕŀĚĽńĨĺƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ4(3-3-6) 
            ZOOL   352  Animal Developmental Biology 
014381  ĺ,Ľĺ,ȮȮȮȮ381ȮȮȮıķĨŇĔĶĶĴĺŇĪĵŅĪńŗĺœĮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3(2-3-4) 
ȮȮȮȮȮȮȮȮȮȮȮȮZOOL ȮȮ381ȮȮ  General Ethology  
0/2201 ĺ,Ľĺ,ȮȮȮȮ201ȮȮȮĴňĬĺŇĪĵŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3(2-3-4) 
ȮȮȮȮȮȮȮȮȮȮȮȮZOOL ȮȮ2./ȮȮȮ Ichthyology   
0/22.1 ĺ,Ľĺ,ȮȮȮȮ2.1ȮȮȮĮƤĔļňĺŇĪĵŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3(2-3-4) 
ȮȮȮȮȮȮȮȮȮȮȮȮZOOL ȮȮ2.1ȮȮȮOrnithology  
0/22//Ȯ ĺ,Ľĺ,ȮȮȮȮ2//ȮȮȮĮĶĽŇĨĺŇĪĵŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1&0-1-2' 
ȮȮȮȮȮȮȮȮȮȮȮȮZOOL ȮȮ2//ȮȮȮParasitology 
0/22/0 ĺ,Ľĺ,ȮȮȮȮ2/0ȮȮȮĽńĚĕĺŇĪĵŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3(2-3-4) 
ȮȮȮȮȮȮȮȮȮȮȮȮZOOL ȮȮ2/0ȮȮȮMalacology  
0/22/2Ȯ ĺ,Ľĺ,ȮȮȮȮ2/2ȮȮĽńĨĺƢŏĻĶļģĔŇěĪňŗœĴƞĴňĔĶŃħŌĔĽńĬľĸńĚȮȮȮȮȮȮȮȮȮȮȮȮȮ0&0-.-2' 
ȮȮȮȮȮȮȮȮȮȮȮȮZOOL ȮȮ2/2ȮȮȮEconomic Invertebrates 
 

0,0,0ȮĺŇĝŅŏŀĔŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮ/5ȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ
2.2.2.1ȮŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĽńĨĺĺŇĪĵŅȮ&0/2ź'ȮĶŃħńĭȮ300ȮŐĸŃȮ400 ĨŅĴ
ĶŅĵĔŅĶħƟŅĬĸƞŅĚȮ 
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,2537 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,2542 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
214415  ĺ,Ľĺ,ȮȮȮȮ415ȮȮĮĢŇĭńĨŇĔŅĶĽńĨĺƢŏĻĶļģĔŇěĪňŗœĴƞĴňĔĶŃħŌĔĽńĬľĸńĚȮ1(0-3-0) 
            ZOOL   415   Economic Invertebrates Laboratory 
214421  ĺ,Ľĺ,ȮȮȮȮ421ȮȮĺŇĪĵŅŏĬŊŘŀŏĵŊŗŀĕŀĚĽńĨĺƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3(2-3-4) 
            ZOOL   421   Animal Histology 
214422  ĺ,Ľĺ,ȮȮȮȮ422ȮȮĔŅĶŏıŅŃŏĸňŘĵĚŏĞĸĸƢĽńĨĺƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3(2-3-4) 
            ZOOL   422   Animal Cell Culture 
214430  ĺ,Ľĺ,ȮȮȮȮ430ȮȮıńĬīŋĻŅĽĨĶƢĕŀĚĽńĨĺƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢȮȮȮȮȮȮȮȮȮȮ3(3-0-6)                     
            ZOOL   430   Animal Genetics and Application 
0/2231Ȯ ĺ,Ľĺ,ȮȮȮȮ231ȮȮŏĪėőĬőĸĵňĝňĺĳŅıĕŀĚĽńĨĺƢȮȮȮȮȮȮȮȮȮ              3(2-3-4) 
            ZOOL   431   Animal Biotechnology 
214441  ĺ,Ľĺ,ȮȮȮȮ441ȮȮĽńĨĺĽĶňĶĺŇĪĵŅĕńŘĬĽŌĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3(2-3-4) 
            ZOOL   441   Advanced Animal Physiology 
014442  ĺ,Ľĺ,ȮȮȮȮ442ȮȮȮĽńĨĺĽĶňĶĺŇĪĵŅĮĶŃĵŋĔĨƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3(2-3-4) 
ȮȮȮȮȮȮȮȮȮȮȮȮZOOL ȮȮ442ȮȮ  Applied Animal Physiology  
014443  ĺ,Ľĺ,ȮȮȮȮ443ȮȮȮ ĽĶňĶĺŇĪĵŅĕŀĚŐĴĸĚ                             3(2-3-4) 
ȮȮȮȮȮȮȮȮȮȮȮȮZOOL ȮȮ443ȮȮ  Physiology of Insects  
014445 ĺ,Ľĺ,ȮȮȮȮ445ȮȮȮ ĳŌĴŇėŋƟĴĔńĬĺŇĪĵŅŏĮĶňĵĭŏĪňĵĭ                    3(2-3-4) 
ȮȮȮȮȮȮȮȮȮȮȮȮZOOL ȮȮ445ȮȮ  Comparative Immunology  
014462 ĺ,Ľĺ,ȮȮȮȮ462ȮȮȮ ŀĬŋĔĶĴĺŇīŅĬĕŀĚŐĴĸĚĨńĺŏĨŖĴĺńĵ              3(2-3-4) 
ȮȮȮȮȮȮȮȮȮȮȮȮZOOL ȮȮ462Ȯ  Taxonomy of Mature Insects 
014494 ĺ,Ľĺ,ȮȮȮȮ494ȮȮȮľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚĽńĨĺĺŇĪĵŅ              ȮȮȮȮȮ0(2-.-4) 
ȮȮȮȮȮȮȮȮȮȮȮȮZOOL ȮȮ494Ȯ  Selected Topic in Zoology 
014495 ĺ,Ľĺ,ȮȮȮȮ495ȮȮȮĔŅĶİƗĔĚŅĬĽńĨĺĺŇĪĵŅ              ȮȮ          Ȯ3(0-12-0) 
ȮȮȮȮȮȮȮȮȮȮȮȮZOOL ȮȮ495Ȯ  Training in Zoology 
 

Ȯ 
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,2537 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,2542 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
ľĶŊŀȮ2.2.2.2ȮŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅŒĬĕƟŀȮ2.2.2.1ȮŐĸŃŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅ
ĨƞŀœĮĬňŘœħƟœĴƞŏĔŇĬȮ6 ľĬƞĺĵĔŇĨ  
202301 ĺ,ĝĺ,   301    ŏĪėĬŇėĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĝňĺĺŇĪĵŅ         3(2-3-4) 
             BIOL   301    Instrument Techniques in Biology 
202302 ĺ,ĝĺ,   302    œĴőėĶŏĪėĬŇė                                   3(1-6-2) 
             BIOL   302    Microtechnique 
 
 
 
 
 
 
 
202333 ĺ,ĝĺ,   333    ŏĪėĬŇėıŊŘĬģŅĬĪŅĚıńĬīŋĻŅĽĨĶƢ                 1(0-3-0) 
 BIOL   333    Fundamental Techniques in Genetics 
202334 ĺ,ĝĺ,   334    ıńĬīŋĻŅĽĨĶƢőĴŏĸĔŋĸŏĭŊŘŀĚĨƟĬ                     3(3-0-6) 
 BIOL   334    Fundamental Molecular Genetics 
 
 
 
 
 
 

ȮľĶŊŀȮ2.2.2.2ȮŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅŒĬĕƟŀȮ2.2.2.1ȮŐĸŃŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅ
ĨƞŀœĮĬňŘœħƟœĴƞŏĔŇĬȮ6 ľĬƞĺĵĔŇĨ  

 
 
 
 
0.01.1ȮȮȮȮĺ,ĝĺ,   1.1ȮȮȮȮĮĶŃĺńĨŇĝňĺĺŇĪĵŅ                            ȮȮ3(3-0-6) 
               BIOL  303    History of Biology 
0.01.2ȮȮȮȮĺ,ĝĺ,   1.2ȮȮȮȮĽŊŗŀĽĶƟŅĚĽĶĶėƢĽņľĶńĭĕƟŀĴŌĸĪŅĚĝňĺĺŇĪĵŅ 0&/-0-2' 
               BIOL  304    Creative Media for Biology Information 
0.0110ȮȮȮȮĺ,ĝĺ,   110    ıńĬīŋĻŅĽĨĶƢȮ0                                    ȮȮȮ3(3-0-6) 
               BIOL  332    Genetics 2 
 
 
 
 
 
0.014/ȮȮȮȮĺ,ĝĺ,   14/    ıķĔļŀĬŋĔĶĴĺŇīŅĬĪńŗĺœĮ                   4(3-3-6) 
               BIOL  361    General Plant Taxonomy 
0.0140ȮȮȮȮĺ,ĝĺ,   140    ıķĔļĻŅĽĨĶƢŏĻĶļģĔŇě                     3(2-3-4) 
               BIOL  362    Economic Botany 

 
ŏıŇŗĴĶŅĵĔŅĶĔĶŃĭĺĬĺŇĝŅŏŀĔŏĸŊŀĔȮħńĚĬňŘȮ0.01.1,Ȯ
0.01.2, 202332, 202361, 202362, 202421, 
202433, 202438, 202477, 202481, 202484, 
215302, 215303, 215381, 215401 ŏĬŊŗŀĚěŅĔ
ŏĮƦĬĔĶŃĭĺĬĺŇĝŅĪňŗĬƞŅĽĬŒěŐĸŃŏĮƦĬĮĶŃőĵĝĬƢĨƞŀ
ĬńĔĻŉĔļŅȮŐĸŃŏıŊŗŀŒľƟŏĔŇħėĺŅĴŏľĴŅŃĽĴŐĸŃ
ŏĮƦĬœĮĨŅĴŐĬĺĮĢŇĭńĨŇĕŀĚĴľŅĺŇĪĵŅĸńĵ 
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,2537 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,2542 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
202405 ĺ,ĝĺ,   405    ĺŇĺńĥĬŅĔŅĶ                               3(3-0-6) 
             BIOL   405    Evolution 
 
 

202432 ĺ,ĝĺ,   432    ĝňĺĺŇĪĵŅĶŃħńĭőĴŏĸĔŋĸĕŀĚĵňĬȮ         3(1-.-4) 
             BIOL   432    Molecular Biology of the Genes 
 
 
 
 
202434 ĺ,ĝĺ,   434    ĝňĺĽĬŏĪĻĻŅĽĨĶƢȮ                            3(2-3-4) 
 BIOL   432    Bioinformatics 
 

 

202470 ĺ,ĝĺ,   470    ĝňĺĳŌĴŇĻŅĽĨĶƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ        2(2-0-4) 
             BIOL   470    Biogeography 
202471 ĺ,ĝĺ,   471    ĽńĨĺĬŇŏĺĻĺŇĪĵŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ         3(2-3-4) 
             BIOL   471    Animal Ecology 
202472 ĺ,ĝĺ,   472    ĬŇŏĺĻĺŇĪĵŅĪŅĚĪŃŏĸȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ              3(2-3-4) 
             BIOL   472    Marine Ecology 
202473 ĺ,ĝĺ,   473    ĝňĺĺŇĪĵŅĬŘņŏĽňĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3(2-3-4) 
             BIOL   473    Water Pollution Biology 

Ȯ 
 
202421ȮȮȮȮĺ,ĝĺ,   421    ĔŅĶĽŊŗŀĽńĠĠŅĦĕŀĚŏĞĸĸƢ                      3(3-0-6) 
               BIOL  421    Cell Signaling 

202432 ĺ,ĝĺ,   432    ŏĪėőĬőĸĵňħňŏŀŖĬŏŀȮ        ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3(1-.-4) 
             BIOL   432    DNA Technology 

202433ȮȮȮȮĺ,ĝĺ,   433    ħňŏŀŖĬŏŀĭŅĶƢőėƟħħŇŘĚŐĸŃĔŅĶĮĶŃĵŋĔĨƢ        3(3-0-6)                                   
               BIOL  433    DNA Barcoding and Applications 

 
0.0212 ĺ,ĝĺ,ȮȮȮ212ȮȮȮȮĝňĺĽŅĶĽĬŏĪĻĻŅĽĨĶƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1&0-1-2' 
 BIOL   212    Bioinformatics 

202436 ĺ,ĝĺ,   436    ĺŇĺńĥĬŅĔŅĶĕŀĚĴĬŋļĵƢȮ        ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3(3-0-6) 
             BIOL   436    Human Evolution 
 

 

202473 ĺ,ĝĺ,   473    ĝňĺĺŇĪĵŅĴĸĳŅĺŃĪŅĚĬŘņȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3(2-3-4) 
             BIOL   473    Water Pollution Biology 

 
 
 

ĮĶńĭĝŊŗŀĔĶŃĭĺĬĺŇĝŅŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĪňŗ
ŏĮĸňŗĵĬŐĮĸĚ 

 

 

ĮĶńĭĝŊŗŀĔĶŃĭĺĬĺŇĝŅĳŅļŅœĪĵŏıŊŗŀŒľƟĨĶĚĔńĭėņ
ŐĮĸĳŅļŅŀńĚĔķļĪňŗĔņľĬħőħĵĶŅĝĭńĦĤŇĨ 

 

 

ĮĶńĭĝŊŗŀĔĶŃĭĺĬĺŇĝŅĳŅļŅœĪĵŏıŊŗŀŒľƟĽŀħėĸƟŀĚ
ĔńĭĝŊŗŀĔĶŃĭĺĬĺŇĝŅĳŅļŅŀńĚĔķļ 
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,2537 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,2542 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
202475 ĺ,ĝĺ,  475     ıŇļĺŇĪĵŅĽŇŗĚŐĺħĸƟŀĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ       3(3-0-6) 
             BIOL  475    Environmental Toxicology 
202476 ĺ,ĝĺ,  476    ĝňĺĺŇĪĵŅĔŅĶŀĬŋĶńĔļƢȮ                              3(2-3-4) 
             BIOL  476    Conservation Biology 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
Ȯ 
202477    ĺ,ĝĺ,   477    ĬŇŏĺĻĺŇĪĵŅŏĕĨĶƟŀĬ                              3(2-3-4) 
               BIOL  477    Tropical Ecology 
202481    ĺ,ĝĺ,   481    ĬŇŏĺĻĺŇĪĵŅıķĨŇĔĶĶĴ                           3(2-3-4) 
               BIOL  481    Behavioral Ecology 
202484ȮȮȮȮĺ,ĝĺ,   484    ĬŇŏĺĻĺŇĪĵŅĲƘƨĬĲŌ                                 3(2-3-4) 
               BIOL  484    Restoration Ecology 
215302ȮȮȮȮĺ,ěĝ,   302    ŏėĶŊŗŀĚĴŊŀĪŅĚěŋĸĝňĺĺŇĪĵŅ                       1(0-3-0) 
              MICB   302    Microbiological Instrumentation 
215303ȮȮȮȮĺ,ěĝ,   303    ĪĶńıĵĽŇĬĪŅĚĮƤĠĠŅŐĸŃĬĺńĨĔĶĶĴ           /&/-.-0' 
                                 ĪŅĚĝňĺĳŅıȮ 
              MICB   303    Intellectual Property and Biological  
                                 Innovations 
215381ȮȮȮȮĺ,ěĝ,   381    ěŋĸŇĬĪĶňĵƢĮĶŃěņĩŇŗĬŐĸŃěŋĸŇĬĪĶňĵƢĔƞŀőĶė      3(2-3-4) 
                                 ŒĬĴĬŋļĵƢ 
              MICB   381    Normal Flora and Pathogenic  
                                 Microorganisms in Human 
215401ȮȮȮȮĺ,ěĝ,   401    ėĺŅĴĮĸŀħĳńĵĕŀĚŀŅľŅĶħƟŅĬěŋĸŇĬĪĶňĵƢ      3(2-3-4) 
              MICB   401    Microbial Food Safety 
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,2537 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,2542 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
2.3 ĺŇĝŅőĪȮ(ĩƟŅĴň)ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮ/3ȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
0,1,/ȮĬńĔĻŉĔļŅĪňŗĮĶŃĽĚėƢěŃĴňĺŇĝŅőĪŀŅěŏĸŊŀĔŏĶňĵĬĺŇĝŅőĪŒĬĽŅĕŅŒħĔŖœħƟĪňŗŏĮƕħ
ĽŀĬĨŅĴĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĶŊŗŀĚĺŇĝŅőĪĪňŗŏĮƕħĽŀĬĽņľĶńĭĬńĔĻŉĔļŅ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞœĴƞĬƟŀĵĔĺƞŅȮ/3ȮľĬƞĺĵĔŇĨȮőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗ
ĮĶŉĔļŅĺŇĝŅŏŀĔ 
0,1,0ȮĽņľĶńĭĬńĔĻŉĔļŅĪňŗœĴƞĮĶŃĽĚėƢěŃĴňĺŇĝŅőĪȮŒľƟŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ
1..-2..ȮœĴƞĬƟŀĵĔĺƞŅȮ/3ȮľĬƞĺĵĔŇĨȮőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮőħĵ
ŏĸŊŀĔěŅĔĶŅĵĔŅĶĕƟŀȮ0,0,0ȮŐĸŃŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĨƞŀœĮĬňŘ 
0.01.1ȮȮȮȮĺ,ĝĺ,   1.1ȮȮȮȮĮĶŃĺńĨŇĝňĺĺŇĪĵŅ                                  3(3-0-6) 
               BIOL  303    History of Biology 
0.01.2ȮȮȮȮĺ,ĝĺ,   1.2ȮȮȮȮĽŊŗŀĽĶƟŅĚĽĶĶėƢĽņľĶńĭĕƟŀĴŌĸĪŅĚĝňĺĺŇĪĵŅ      0&/-0-0' 
               BIOL  304    Creative Media for Biology Information 
0.01/.ȮȮȮȮĺ,ĝĺ,   1/.ȮȮȮȮĝňĺĺŇĪĵŅĕŀĚœĴƟįĸ                               1&0-1-2' 
               BIOL  310    Biology of Fruit Plants 
0.011/ȮȮȮȮĺ,ĝĺ,   11/ȮȮȮȮĔŅĶĮĶńĭĮĶŋĚıńĬīŋƢıŊĝ                            1&0-1-2' 
               BIOL  331    Plant Breeding 
0.0110ȮȮȮȮĺ,ĝĺ,   110    ıńĬīŋĻŅĽĨĶƢȮ0                                    3(3-0-6) 
               BIOL  332    Genetics 2 
0.0120ȮȮȮȮĺ,ĝĺ,   120    ıķĔļĽĶňĶĺŇĪĵŅĪńŗĺœĮ                           4(3-3-6) 
               BIOL  342    General Plant Physiology 
0.0131ȮȮȮȮĺ,ĝĺ,   131    ĽńĦģŅĬĺŇĪĵŅĕŀĚıŊĝ                            3(2-3-4) 
               BIOL  353    Plant Morphology 
0.0134ȮȮȮȮĺ,ĝĺ,   134    ĔŅĵĺŇĳŅėĕŀĚıŊĝ                                3(2-3-4) 
               BIOL  356    Plant Anatomy 
 

0.3 ĺŇĝŅőĪȮ(ĩƟŅĴň)ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮ/3ȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
 
 
 
 
0,1,0ȮĽņľĶńĭĬńĔĻŉĔļŅĪňŗœĴƞĮĶŃĽĚėƢěŃĴňĺŇĝŅőĪȮŒľƟŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ
1..-2..ȮœĴƞĬƟŀĵĔĺƞŅȮ/3ȮľĬƞĺĵĔŇĨȮőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮőħĵ
ŏĸŊŀĔěŅĔĶŅĵĔŅĶĔĶŃĭĺĬĺŇĝŅĕƟŀȮ0,0,0Ȯ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 

œħƟĬņĶŅĵĔŅĶĔĶŃĭĺĬĺŇĝŅĽņľĶńĭ
ĬńĔĻŉĔļŅĪňŗœĴƞĮĶŃĽĚėƢěŃĴňĺŇĝŅőĪĵƟŅĵœĮ
ŀĵŌƞŒĬĔĸŋƞĴĔĶŃĭĺĬĺŇĝŅŏŀĔŏĸŊŀĔěņĬĺĬȮ
/3ȮĔĶŃĭĺĬĺŇĝŅŏıŊŗŀŒľƟŏĔŇħėĺŅĴ
ŏľĴŅŃĽĴŐĸŃĮĶńĭŒľƟŏĮƦĬœĮĨŅĴŐĬĺ
ĮĢŇĭńĨŇĕŀĚĴľŅĺŇĪĵŅĸńĵȮŐĸŃĨńħ
ĔĶŃĭĺĬĺŇĝŅȮ/1ȮĔĶŃĭĺĬĺŇĝŅĪňŗœĴƞ
ĽŅĴŅĶĩĬņĴŅĭŌĶĦŅĔŅĶĔńĭĻŅĽĨĶƢĪŅĚ
ĽńĨĺĺŇĪĵŅœħƟőħĵĨĶĚŀŀĔȮ 
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,2537 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,2542 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
0.014/ȮȮȮȮĺ,ĝĺ,   14/    ıķĔļŀĬŋĔĶĴĺŇīŅĬĪńŗĺœĮ                       4(3-3-6) 
               BIOL  361    General Plant Taxonomy 
0.0140ȮȮȮȮĺ,ĝĺ,   140    ıķĔļĻŅĽĨĶƢŏĻĶļģĔŇě                         3(2-3-4) 
               BIOL  362    Economic Botany 
0.02./ȮȮȮȮĺ,ĝĺ,   2./    ĝňĺĺŇĪĵŅĶńĚĽň                                      3(2-3-4) 
               BIOL  401    Radiation Biology 
202410    ĺ,ĝĺ,   410    ıķĔļĻŅĽĨĶƢŀŋĨĽŅľĔĶĶĴ                     3(3-0-6) 
               BIOL  410    Industrial Botany 
202421ȮȮȮȮĺ,ĝĺ,   421    ĔŅĶĽŊŗŀĽńĠĠŅĦĕŀĚŏĞĸĸƢ                      3(3-0-6) 
               BIOL  421    Cell Signaling 
202435ȮȮȮȮĺ,ĝĺ,   435    ĔŅĶŐĮĸĚıńĬīŋƢıŊĝ                               2(1-3-2) 
               BIOL  435    Plant Transformation 
202436ȮȮȮȮĺ,ĝĺ,   436    ĬĺńĨĔĶĶĴŏĪėőĬőĸĵňĝňĺĳŅı                   2(2-0-4) 
               BIOL  436    Innovation in Biotechnology 
202438ȮȮȮȮĺ,ĝĺ,   438    ĺŇĺńĥĬŅĔŅĶĕŀĚĴĬŋļĵƢ                          3(3-0-6) 
               BIOL  438    Human Evolution 
202442ȮȮȮȮĺ,ĝĺ,   442    ıķĔļĽĶňĶĺŇĪĵŅĕńŘĬĽŌĚ                         3 (2-3-4) 
               BIOL  442    Advanced Plant Physiology 
202443ȮȮȮȮĺ,ĝĺ,   443    ĔŅĶŏıŅŃŏĸňŘĵĚŏĞĸĸƢȮŏĬŊŘŀŏĵŊŗŀŐĸŃŀĺńĵĺŃıŊĝ  3(2-3-4) 
               BIOL  443    Plant Cell, Tissue and Organ Culture 
202446ȮȮȮȮĺ,ĝĺ,   446    ĔŅĶŏěĶŇĠŏĨŇĭőĨŒĬıŊĝ                           3(2-3-4) 
               BIOL  446    Plant Growth and Development 
202461ȮȮȮȮĺ,ĝĺ,   461    ŀĬŋĔĶĴĺŇīŅĬĝńŘĬĽŌĚĕŀĚıŊĝħŀĔ                3(2-3-4) 
               BIOL  461    Advanced Taxonomy of Flowering Plants 
 

Ȯ 
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,2537 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,2542 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
202463ȮȮȮȮĺ,ĝĺ,   463    œĭĶőŀőĸĵň                                        3(2-3-4) 
               BIOL  463    Bryology 
202474ȮȮȮȮĺ,ĝĺ,   474    ıķĔļĬŇŏĺĻĺŇĪĵŅ                                3(2-3-4) 
               BIOL  474    Plant Ecology 
202477    ĺ,ĝĺ,   477    ĬŇŏĺĻĺŇĪĵŅŏĕĨĶƟŀĬ                              3(2-3-4) 
               BIOL  477    Tropical Ecology 
202481    ĺ,ĝĺ,   481    ĬŇŏĺĻĺŇĪĵŅıķĨŇĔĶĶĴ                           3(2-3-4) 
               BIOL  481    Behavioral Ecology 
202484ȮȮȮȮĺ,ĝĺ,   484    ĬŇŏĺĻĺŇĪĵŅĲƘƨĬĲŌ                                 3(2-3-4) 
               BIOL  484    Restoration Ecology 
202495ȮȮȮȮĺ,ĝĺ,   495    ĔŅĶıŇĴıƢŏįĵŐıĶƞĚŅĬĺŇěńĵĪŅĚĝňĺĺŇĪĵŅ       /&/-.-0' 
               BIOL  495    Publishing Biological Research 
215301ȮȮȮȮĺ,ěĝ,   301    ĔŅĶĮĶŃĔńĬėŋĦĳŅıħƟŅĬŀŅľŅĶŐĸŃľƟŀĚ     2(2-0-4) 
                                 ĮĢŇĭńĨŇĔŅĶĪŅĚěŋĸĝňĺĺŇĪĵŅ 
              MICB   301    Food and Microbiological Laboratory  
                                 Quality Assurances 
215302ȮȮȮȮĺ,ěĝ,   302    ŏėĶŊŗŀĚĴŊŀĪŅĚěŋĸĝňĺĺŇĪĵŅ                       1(0-3-0) 
              MICB   302    Microbiological Instrumentation 
215303ȮȮȮȮĺ,ěĝ,   303    ĪĶńıĵĽŇĬĪŅĚĮƤĠĠŅŐĸŃĬĺńĨĔĶĶĴ           /&/-.-0' 
                                 ĪŅĚĝňĺĳŅıȮ 
              MICB   303    Intellectual Property and Biological  
                                 Innovations 
215311ȮȮȮȮĺ,ĝĺ,   311    ŐŀĔĨŇőĬœĴĞňĽŏĭŊŘŀĚĨƟĬ                          3(2-3-4) 
              MICB   311    Introduction to Actinomycetes 
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,2537 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,2542 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
215312ȮȮȮȮĺ,ěĝ,   312    ĽŅľĶƞŅĵĺŇĪĵŅ                                    3(2-3-4) 
              MICB   312    Phycology 
215313ȮȮȮȮĺ,ěĝ,   313    ŏľŖħĶŅĺŇĪĵŅŏĭŊŘŀĚĨƟĬ                            2&1-1-4' 
              MICB   313    Introduction to Mycology  
215314ȮȮȮȮĺ,ěĝ,   314    œĺĶńĽĺŇĪĵŅ                                        4(3-3-6)  
              MICB   314    Virology 
215371ȮȮȮȮĺ,ěĝ,   371    ěŋĸĝňĺĺŇĪĵŅĪŅĚĬŘņ                               3(2-3-4) 
              MICB   371    Aquatic Microbiology 
215381ȮȮȮȮĺ,ěĝ,   381    ěŋĸŇĬĪĶňĵƢĮĶŃěņĩŇŗĬŐĸŃěŋĸŇĬĪĶňĵƢĔƞŀőĶė      3(2-3-4) 
                                 ŒĬĴĬŋļĵƢ 
              MICB   381    Normal Flora and Pathogenic  
                                 Microorganisms in Human 
215401ȮȮȮȮĺ,ěĝ,   401    ėĺŅĴĮĸŀħĳńĵĕŀĚŀŅľŅĶħƟŅĬěŋĸŇĬĪĶňĵƢ      3(2-3-4) 
              MICB   401    Microbial Food Safety 
215411ȮȮȮȮĺ,ěĝ,   411    ĝňĺĺŇĪĵŅĕŀĚŏľŖħ                                 3(2-3-4) 
              MICB   411    Biology of Mushrooms 
215412ȮȮȮȮĺ,ěĝ,   412    ĝňĺĺŇĪĵŅĕŀĚĵňĽĨƢ                                3(2-3-4) 
              MICB   412    Biology of Yeasts 
215431ȮȮȮȮĺ,ěĝ,   431    ıńĬīŋĻŅĽĨĶƢĕŀĚěŋĸŇĬĪĶňĵƢ                       3(2-3-4) 
              MICB   431    Microbial Genetics 
215432ȮȮȮȮĺ,ĝĺ,   432    ĔŅĶőėĸĬĬŇŗĚĶŃħńĭőĴŏĸĔŋĸĕŀĚĵňĬ             3(2-3-4) 
              MICB   432    Molecular Cloning of Genes 
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ,2537 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,2542 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
215433ȮȮȮȮĺ,ěĝ,   433    ĔŅĶĺŇŏėĶŅŃľƢěňőĬĴěŋĸŇĬĪĶňĵƢ                   3(3-0-6) 
              MICB   433    Microbial Genome Analysis 
215441ȮȮȮȮĺ,ěĝ,   441    ĽĶňĶĺŇĪĵŅĕŀĚŐĭėĪňŏĶňĵ                        3(2-3-4) 
              MICB   441    Bacterial Physiology 
215462ȮȮȮȮĺ,ěĝ,   462    ĶŃĭĭĔŅĶěńħěņŐĬĔŐĭėĪňŏĶňĵ                 4(2-6-4) 
              MICB   462    Systematic Bacteriology 
215471ȮȮȮȮĺ,ěĝ,   471    ĬŇŏĺĻĺŇĪĵŅĕŀĚěŋĸŇĬĪĶňĵƢ                        3(2-3-4) 
              MICB   471    Microbial Ecology 
215481ȮȮȮȮĺ,ěĝ,   481    ěŋĸĝňĺĺŇĪĵŅŀŋĨĽŅľĔĶĶĴ                       3(2-3-4) 
              MICB   481    Industrial Microbiology 
215482    ĺ,ěĝ,   482    ěŋĸĝňĺĺŇĪĵŅŏėĶŊŗŀĚĽņŀŅĚėƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/&/-.-0' 
              MICB   482    Cosmetic Microbiology 
 
3. ľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶňȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮ4    ľĬƞĺĵĔŇĨ 
ŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅŒħŕȮĬŀĔŏľĬŊŀěŅĔĺŇĝŅŏŀĔŐĸŃĺŇĝŅőĪȮ(ĩƟŅĴň)ȮœĴƞĬƟŀĵĔĺƞŅȮ
4ȮľĬƞĺĵĔŇĨ 
 
 
ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮ/11    ľĬƞĺĵĔŇĨ 
 

 
 
 
 
 
 
 
 
 

 

1,ȮľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶňȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮ4ȮȮȮľĬƞĺĵĔŇĨ 

 

 

 
ěņĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮ/14ȮȮȮȮľĬƞĺĵĔŇĨ 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ĮĶńĭěņĬĺĬľĬƞĺĵĔŇĨŏıŇŗĴĕŉŘĬŏĬŊŗŀĚěŅĔœħƟ
ŏıŇŗĴĔĶŃĭĺĬĺŇĝŅĔŅĶŏĕňĵĬőĮĶŐĔĶĴ
ėŀĴıŇĺŏĨŀĶƢȮ204102 œĺƟŒĬĔĸŋƞĴĺŇĝŅŐĔĬ
ĕŀĚľĸńĔĽŌĨĶ 
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3,ȮĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭŐįĬĔŅĶĻŉĔļŅŏħŇĴĔńĭŐįĬĔŅĶĻŉĔļŅŒľĴƞ 
ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 

 
ĝńŘĬĮƖĪňŗȮ/ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
..//./ Ĵ,ŀ,/./ ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ/ 1 
/2./.2 Ķ,Ī,/.2 ĔŅĶŏĮƦĬıĸŏĴŊŀĚ 1 
0.0/./ ĺ,ĝĺ,/./ ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ/ 1 
0.0/.1 ĺ,ĝĺ,/.1 ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ/ / 
0.1/// ĺ,ėĴ,/// ŏėĴňȮ/Ȯ 1 
0.1//3 ĺ,ėĴ,//3 ĮĢŇĭńĨŇĔŅĶŏėĴňȮ/ / 
0.4//1ȮȮȮȮĺ,ėĦ,//1 ŐėĸėŌĸńĽ 1 1 
  ĶĺĴ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/5 
 

 
ĝńŘĬĮƖĪňŗȮ/ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
..//./ Ĵ,ŀ,/./ ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ/ 1 
/2./.2 Ķ,Ī,/.2 ĔŅĶŏĮƦĬıĸŏĴŊŀĚ 1 
0.0/./ ĺ,ĝĺ,/./ ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ/ 1 
0.0/.1 ĺ,ĝĺ,/.1 ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ/ / 
0.1/// ĺ,ėĴ,/// ŏėĴňȮ/Ȯ 1 
0.1//3 ĺ,ėĴ,//3 ĮĢŇĭńĨŇĔŅĶŏėĴňȮ/ / 
0.4//3ȮȮȮȮȮĺ,ėĦ,//3 ŐėĸėŌĸńĽĽņľĶńĭĺŇĪĵŅĻŅĽĨĶƢīĶĶĴĝŅĨŇȮ/ 1 
  ĶĺĴ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/5 
 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
001100 Ĵ,ŀ,100 ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ0 3 
0.//// ĺ,ĺĪ,1// őĸĔŐľƞĚĺŇĪĵŅĻŅĽĨĶƢ 3 
202100 ĺ,ĝĺ,100 ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ0 3 
202102 ĺ,ĝĺ,102 ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ0 1 
202/.. ĺ,ėı,1.. ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĝňĺŇĨĽĴńĵŒľĴƞ 3 
205//5 ĺ,ĲĽ,115 ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢȮ/ 1 
205/65ȮȮȮȮȮĺ,ĲĽ,165 ĲƕĽŇĔĽƢȮ/ 3 
  ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ17 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0   ľĬƞĺĵĔŇĨ 
001102 Ĵ,ŀ,102 ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ2 3 
201111 ĺ,ĺĪ,111 őĸĔŐľƞĚĺŇĪĵŅĻŅĽĨĶƢ 3 
202102 ĺ,ĝĺ,102 ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ2 3 
202104 ĺ,ĝĺ,104 ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ2 1 
204100 ĺ,ėı,100 ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĝňĺŇĨĽĴńĵŒľĴƞ 3 
0.2/.0ȮȮȮȮȮĺ,ėı,/.0ȮȮȮȮȮȮȮĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŀńěĜĶŇĵŃȮĔŅĶĽņĶĺěħƟŅĬŏĪėĬŇėȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 
207117 ĺ,ĲĽ,117 ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢȮ1 1 
207187ȮȮȮȮȮĺ,ĲĽ,187 ĲƕĽŇĔĽƢȮ1 3 
  ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ0. 
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ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 

 
ĝńŘĬĮƖĪňŗȮ0 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
../0./ Ĵ,ŀ,Ȯ0./ȮȮȮȮȮȮȮĔŅĶŀƞŅĬŏĝŇĚĺŇŏėĶŅŃľƢŐĸŃĔŅĶŏĕňĵĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
0.//7. ĺ,ĺĪ,/7.ȮȮȮȮȮȮȮĔŅĶėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮĔŅĶŐĔƟĮƤĠľŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŐĸŃĔŅĶĽŊŗŀĽŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ  
0.001/ ĺ,ĝĺ,01/ȮȮȮȮȮȮȮıńĬīŋĻŅĽĨĶƢȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ2 
203206ȮȮȮȮĺ,ėĴ,0.4ȮȮȮȮȮȮȮŏėĴňŀŇĬĪĶňĵƢĽņľĶńĭĬńĔĻŉĔļŅĬŀĔĽŅĕŅĺŇĝŅŏėĴňȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
0.10.7ȮȮȮȮĺ,ėĴ,0.7ȮȮȮȮȮȮȮĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢĽņľĶńĭĬńĔĻŉĔļŅĬŀĔĳŅėĺŇĝŅŏėĴňȮȮȮȮȮȮȮȮȮȮȮ/ 
0/204/ȮȮȮȮĺ,Ľĺ,04/ȮȮȮȮȮȮȮȮėĺŅĴľĸŅĔľĸŅĵĕŀĚĽńĨĺƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
  ĶĺĴ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/5 
 

 
ĝńŘĬĮƖĪňŗȮ0 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
../0./ Ĵ,ŀ,Ȯ0./ȮȮȮȮȮȮȮĔŅĶŀƞŅĬŏĝŇĚĺŇŏėĶŅŃľƢŐĸŃĔŅĶŏĕňĵĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
0.//7. ĺ,ĺĪ,/7.ȮȮȮȮȮȮȮĔŅĶėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮĔŅĶŐĔƟĮƤĠľŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŐĸŃĔŅĶĽŊŗŀĽŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ  
0.001/ ĺ,ĝĺ,01/ȮȮȮȮȮȮȮıńĬīŋĻŅĽĨĶƢȮ/ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ2 
203206ȮȮȮȮĺ,ėĴ,0.4ȮȮȮȮȮȮȮŏėĴňŀŇĬĪĶňĵƢĽņľĶńĭĬńĔĻŉĔļŅĬŀĔĽŅĕŅĺŇĝŅŏėĴňȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
0.10.7ȮȮȮȮĺ,ėĴ,0.7ȮȮȮȮȮȮȮĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢĽņľĶńĭĬńĔĻŉĔļŅĬŀĔĳŅėĺŇĝŅŏėĴňȮȮȮȮȮȮȮȮȮȮȮ/ 
0/204/ȮȮȮȮĺ,Ľĺ,04/ȮȮȮȮȮȮȮȮėĺŅĴľĸŅĔľĸŅĵĕŀĚĽńĨĺƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
  ĶĺĴ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/5 
 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
001225 Ĵ,ŀ,225 ĳŅļŅŀńĚĔķļŒĬĭĶŇĭĪĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň 3 
014301 ĺ,Ľĺ,Ȯ1./ ĽńĨĺƢĴňĔĶŃħŌĔĽńĬľĸńĚ 3 
214310 ĺ,Ľĺ,Ȯ1/. ĽńĨĺƢœĴƞĴňĔĶŃħŌĔĽńĬľĸńĚ 3 
215205 ĺ,ěĝ,Ȯ0.3 ěŋĸĝňĺĺŇĪĵŅ 3 
215206 ĺ,ěĝ,Ȯ0.4 ĮĢŇĭńĨŇĔŅĶěŋĸĝňĺĺŇĪĵŅ 1 
                   ĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ(ŏĸŊŀĔěŅĔȮ1ȮĔĸŋƞĴĺŇĝŅ)                               3 
  ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ16 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
001225 Ĵ,ŀ,225 ĳŅļŅŀńĚĔķļŒĬĭĶŇĭĪĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň 3 
014301 ĺ,Ľĺ,Ȯ1./ ĽńĨĺƢĴňĔĶŃħŌĔĽńĬľĸńĚ 3 
214310 ĺ,Ľĺ,Ȯ1/. ĽńĨĺƢœĴƞĴňĔĶŃħŌĔĽńĬľĸńĚ 3 
215205 ĺ,ěĝ,Ȯ0.3 ěŋĸĝňĺĺŇĪĵŅ 3 
215206 ĺ,ěĝ,Ȯ0.4 ĮĢŇĭńĨŇĔŅĶěŋĸĝňĺĺŇĪĵŅ 1 
                   ĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ(ŏĸŊŀĔěŅĔȮ1ȮĔĸŋƞĴĺŇĝŅ)                               3 
  ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ16 
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ŐįĬĔŅĶĻŉĔļŅŏħŇĴ ŐįĬĔŅĶĻŉĔļŅĮĶńĭĮĶŋĚŒľĴƞ 

 
ĝńŘĬĮƖĪňŗȮ3 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
202311 ĺ,ĝĺ,Ȯ1//      ĝňĺĺŇĪĵŅĶŃħńĭŏĞĸĸƢŐĸŃőĴŏĸĔŋĸȮȮȮȮȮȮȮȮȮȮȮȮ                         ȮȮ4 
214341 ĺ,Ľĺ,Ȯ12/      ĽńĨĺĽĶňĶĺŇĪĵŅĪńŗĺœĮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                          4 
                                  ĺŇĝŅŏŀĔŏĸŊŀĔľĶŊŀĺŇĝŅőĪ                                               5 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ĺŇĝŅŏĸŊŀĔŏĽĶňȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ&ŏĸŊŀĔěŅĔȮ1ȮĔĸŋƞĴĺŇĝŅ' 1 
  ĶĺĴ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/7 
 

 
ĝńŘĬĮƖĪňŗȮ3 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
202311 ĺ,ĝĺ,Ȯ1//      ĝňĺĺŇĪĵŅĶŃħńĭŏĞĸĸƢŐĸŃőĴŏĸĔŋĸȮȮȮȮȮȮȮȮȮȮȮȮ                         ȮȮ4 
214341 ĺ,Ľĺ,Ȯ12/      ĽńĨĺĽĶňĶĺŇĪĵŅĪńŗĺœĮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                          4 
                                  ĺŇĝŅŏŀĔŏĸŊŀĔľĶŊŀĺŇĝŅőĪ                                               5 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ĺŇĝŅŏĸŊŀĔŏĽĶňȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ&ŏĸŊŀĔěŅĔȮ1ȮĔĸŋƞĴĺŇĝŅ' 1 
  ĶĺĴ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/7 
 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
0.01.3 ĺ,ĝĺ,Ȯ1.3 ĝňĺĽĩŇĨŇ 3 
0//1/3 ĺ,ĝĪ,Ȯ1/3 ĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ 3 
0//1/7 ĺ,ĝĪ,Ȯ1/7 ĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ / 
0.015/ ĺ,ĝĺ,Ȯ15/ ĬŇŏĺĻĺŇĪĵŅ 2 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅŏŀĔŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅŏĸŊŀĔŏĽĶňȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
  ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ15 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
0.01.3 ĺ,ĝĺ,Ȯ1.3 ĝňĺĽĩŇĨŇ 3 
0//1/3 ĺ,ĝĪ,Ȯ1/3 ĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ 3 
0//1/7 ĺ,ĝĪ,Ȯ1/7 ĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ / 
0.015/ ĺ,ĝĺ,Ȯ15/ ĬŇŏĺĻĺŇĪĵŅ 2 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅŏŀĔŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅŏĸŊŀĔŏĽĶňȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
  ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ15 
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ĝńŘĬĮƖĪňŗȮ2 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅŏŀĔŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ4 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅŏŀĔŏĸŊŀĔľĶŊŀĺŇĝŅőĪ                                              Ȯ 7 
2/227. ĺ,Ľĺ,Ȯ27.ȮȮȮȮȮȮĽńĨĺĺŇĪĵŅĳŅėĽĬŅĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ0 
  ĶĺĴ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/5 
 

 
ĝńŘĬĮƖĪňŗȮ2 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅŏŀĔŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ4 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅŏŀĔŏĸŊŀĔľĶŊŀĺŇĝŅőĪ                                              Ȯ 7 
2/227. ĺ,Ľĺ,Ȯ27.ȮȮȮȮȮȮĽńĨĺĺŇĪĵŅĳŅėĽĬŅĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ0 
  ĶĺĴ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/5 
 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
0/227/ ĺ,Ľĺ,Ȯ27/ȮȮȮȮȮȮĽńĴĴĬŅĽńĨĺĺŇĪĵŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/ 
0/2271 ĺ,Ľĺ,Ȯ271 ĮƤĠľŅıŇŏĻļĪŅĚĽńĨĺĺŇĪĵŅ 3 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅŏŀĔŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĺŇĝŅŏŀĔŏĸŊŀĔľĶŊŀĺŇĝŅőĪ                                              Ȯ Ȯ4 
  ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ11 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
0/227/ ĺ,Ľĺ,Ȯ27/ȮȮȮȮȮȮĽńĴĴĬŅĽńĨĺĺŇĪĵŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ/ 
0/2271 ĺ,Ľĺ,Ȯ271 ĮƤĠľŅıŇŏĻļĪŅĚĽńĨĺĺŇĪĵŅ 3 
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