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ĺĪ,ĭ,Ȯ&ŏėĴň', ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ, 2549 
2,ȮĶĻ,ħĶ,ıŋĥŇĬńĬĪƢȮȮĴňŏįƞŅıńĬīƢ ĮĶ,ħ,Ȯ&ŏėĴňŀŇĬĪĶňĵƢ', ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ, 2544Ȯ 

ĺĪ,ĭ,Ȯ&ŏėĴň', ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ, 2538 
3,ȮįĻ,ħĶ,ĽŋĸŅĺńĸĵƢȮĕŅĺįƞŀĚ 
 

ĮĶ,ħ,Ȯ&ĺńĽħŋĻŅĽĨĶƢ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2552 
ĺĪ,Ĵ,Ȯ&ŏėĴň',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2548 
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10. ĽĩŅĬĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
ÄȮŒĬĽĩŅĬĪňŗĨńŘĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 
ÄȮĬŀĔĽĩŅĬĪňŗĨńŘĚȮœħƟŐĔƞȮ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

V 



4 
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 ĬőĵĭŅĵĵŋĪīĻŅĽĨĶƢĝŅĨŇȮ&ı,Ļ,Ȯ2560-2580'ȮœħƟĔŜŅľĬħĔĶŀĭŒĬĔŅĶıńĥĬŅĮĶŃŏĪĻőħĵĴňŐĬĺĪŅĚĨŅĴ
ĺŇĽńĵĪńĻĬƢȮŴĮĶŃŏĪĻĝŅĨŇĴńŗĬėĚȮĮĶŃĝŅĝĬĴňėĺŅĴĽŋĕȮŏĻĶļģĔŇěıńĥĬŅŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĽńĚėĴŏĮƦĬīĶĶĴȮģŅĬ
ĪĶńıĵŅĔĶīĶĶĴĝŅĨŇĵńŗĚĵŊĬŵȮŏıŊŗŀĔĶŃĨŋƟĬŒľƟĴňĔŅĶıńĥĬŅĪĶńıĵŅĔĶĭŋėėĸŐĸŃĪĶńıĵŅĔĶīĶĶĴĝŅĨŇȮŒľƟıĸŏĴŊŀĚ
ŒĬĪŋĔĝƞĺĚĺńĵĴňėŋĦĳŅıĝňĺŇĨĪňŗħňŐĸŃĽŅĴŅĶĩŒĝƟĻńĔĵĳŅıœħƟŀĵƞŅĚŏĨŖĴĪňŗŏıŊŗŀĽĬńĭĽĬŋĬĔŅĶŐĕƞĚĕńĬĕŀĚĮĶŃŏĪĻȮ
ĽƞĚŏĽĶŇĴŒľƟĳŅėĶńģŐĸŃŏŀĔĝĬĪŜŅĚŅĬĶƞĺĴĔńĬŏıŊŗŀĮĶŃőĵĝĬƢĕŀĚĽƞĺĬĶĺĴȮőħĵĴŋƞĚĽĶƟŅĚőŀĔŅĽŀĵƞŅĚĪńŗĺĩŉĚȮŐĸŃŒľƟ
ėĺŅĴĽŜŅėńĠĔńĭėĺŅĴŏĽĴŀĳŅėĪŅĚĽńĚėĴȮŒĝƟėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĪňŗŏĮƦĬĴŇĨĶĔńĭ
ĽŇŗĚŐĺħĸƟŀĴŒĬĔŅĶıńĥĬŅĮĶŃŏĪĻȮĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴňȮı,Ļ,Ȯ2564 
ĨĶŃľĬńĔĩŉĚĬőĵĭŅĵĵŋĪīĻŅĽĨĶƢĝŅĨŇȮŒĬĔŅĶıńĥĬŅŐĸŃĲƘƨĬĲŌȮŏĻĶļģĔŇěȮĽńĚėĴȮŐĸŃĽŇŗĚŐĺħĸƟŀĴȮŐĸŃ
ĨŀĭĽĬŀĚŒĬŐĨƞĸŃħƟŅĬħńĚĨƞŀœĮĬňŘ 
 ĵŋĪīĻŅĽĨĶƢĝŅĨŇħƟŅĬĪňŗȮ0ȮĔŅĶĽĶƟŅĚėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĕƞĚĕńĬȮĮĶŃŏĪĻœĪĵĴňěŋħĴŋƞĚľĴŅĵĪňŗěŃ
ĵĔĶŃħńĭĻńĔĵĳŅıĕŀĚĮĶŃŏĪĻŒĬľĸŅĔľĸŅĵĴŇĨŇȮŏĶŇŗĴěŅĔĔŅĶĨƞŀĵŀħěŅĔŀħňĨȮĮĶńĭĮƤěěŋĭńĬȮŐĸŃĽĶƟŅĚėŋĦėƞŅ
ŒľĴƞŒĬŀĬŅėĨȮĽŅĕŅĺŇĝŅŏėĴňĨŀĭĶńĭĵŋĪīĻŅĽĨĶƢĝŅĨŇŒĬĕƟŀĬňŘőħĵĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŏıŊŗŀŏıŇŗĴőŀĔŅĽŒľƟ
ĬńĔĻŉĔļŅĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪŅĚĽŅĕŅĺŇĝŅŏėĴňŒľƟįĽĴįĽŅĬĔńĭŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴĕŀĚŏĻĶļģĔŇěŐĸŃĽńĚėĴ
őĸĔĽĴńĵŒľĴƞȮĽŅĴŅĶĩŏĕƟŅŒěėĺŅĴŏĝŊŗŀĴőĵĚĕŀĚőėĶĚĽĶƟŅĚıŊŘĬģŅĬȮĺŇĪĵŅĻŅĽĨĶƢŏĪėőĬőĸĵňŐĸŃħŇěŇĪńĸȮŐĸŃŏĕƟŅ
ĽŌƞĳŅėŀŋĨĽŅľĔĶĶĴœħƟȮőħĵĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟĪŅĚŏėĴňĺŇŏėĶŅŃľƢŏıŊŗŀĨŀĭĽĬŀĚĨƞŀĔŅĶĨĶĺěĽŀĭĴŅĨĶģŅĬ
ŏĔļĨĶĮĸŀħĳńĵȮŐĸŃŒĝƟėĺŅĴĶŌƟħƟŅĬŏėĴňŀŇĬĪĶňĵƢȮŏėĴňŀĬŇĬĪĶňĵƢȮĨĸŀħěĬŏėĴňŏĝŇĚĲƕĽŇĔĽƢŒĬŀŋĨĽŅľĔĶĶĴĔŅĶ
įĸŇĨŀŅľŅĶȮĵŅȮĺńĽħŋĪŅĚĔŅĶŐıĪĵƢŐĸŃĔŅĶįĸŇĨıĸńĚĚŅĬĪŅĚŏĸŊŀĔȮŏĴŊŗŀŏĽĶŇĴŏĕƟŅĔńĭėĺŅĴĶŌƟĪŅĚĝňĺŏėĴňȮěŃ
ĽŅĴŅĶĩŏĕƟŅĽŌƞĔŅĶĭŌĶĦŅĔŅĶŒĬĔŅĶĽĶƟŅĚįĸŇĨĳńĦĤƢĪňŗĕĵŅĵőŀĔŅĽĪŅĚĔŅĶėƟŅȮĵĔĶŃħńĭĶŅĵœħƟŏıŊŗŀėŋĦĳŅıĝňĺŇĨ
ĪňŗħňĕŉŘĬȮĨĸŀħěĬĕĵŅĵőŀĔŅĽŒĬĔŅĶŐĕƞĚĕńĬĶŃħńĭĽŅĔĸ 
 ĵŋĪīĻŅĽĨĶƢĝŅĨŇħƟŅĬĪňŗȮ1ȮĔŅĶıńĥĬŅŐĸŃŏĽĶŇĴĽĶƟŅĚĪĶńıĵŅĔĶĴĬŋļĵƢȮĔŅĶįĸŇĨĭńĦĤŇĨĪňŗĴňėŋĦĳŅıȮĴň
ėŋĦīĶĶĴȮĴňěŇĨĽŅīŅĶĦŃȮĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚȮĽńĚėĴŐĸŃįŌƟŀŊŗĬȮŀňĔĪńŘĚŏĮƦĬıĸŏĴŊŀĚĪňŗħňĕŀĚĝŅĨŇȮŏĮƦĬıńĬīĔŇě
ľĸńĔĕŀĚĳŅėĺŇĝŅŏėĴňȮĭńĦĤŇĨĪňŗĴňėĺŅĴĶŌƟŐĸŃĪńĔļŃĪŅĚĺŇĝŅĝňıȮŏĮƦĬıĸŏĴŊŀĚĪňŗħňŏĴŊŗŀĴňľĸńĔėĺŅĴėŇħĪňŗĩŌĔĨƟŀĚȮ
ŐĸŃĽŅĴŅĶĩĪňŗěŃĪŜŅĮĶŃőĵĝĬƢŒľƟĽńĚėĴŒĬĶŃħńĭĪƟŀĚĩŇŗĬŐĸŃĶŃħńĭĽŅĔĸœħƟĴŅĔĕŉŘĬŏĴŊŗŀĴňĪńĔļŃŒĬĔŅĶĽŊŗŀĽŅĶĪňŗ
ħňȮĪńŘĚĬňŘĮƤěěŋĭńĬőĸĔĔŜŅĸńĚĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚŀĵƞŅĚĶĺħŏĶŖĺȮĬńĔŏėĴňĪňŗĽŅĴŅĶĩĮĶńĭĨńĺŏĕƟŅĔńĭĽĩŅĬĔŅĶĦƢŐĸŃ
ėĺŅĴŏĮĸňŗĵĬŐĮĸĚěŃĮĶŃĽĭėĺŅĴĽŜŅŏĶŖěœħƟȮőħĵľĸńĔĽŌĨĶœħƟŏĽĶŇĴĔĶŃĭĺĬĺŇĝŅĻŉĔļŅĪńŗĺœĮŐĸŃĺŇĝŅŏŀĔŏĸŊŀĔ
ĪňŗŏĮƕħőŀĔŅĽŒľƟĬńĔĻŉĔļŅœħƟıńĥĬŅĨĬŏŀĚŒĬĶŀĭħƟŅĬȮĬŀĔŏľĬŊŀěŅĔėĺŅĴĶŌƟŏĝŇĚĺŇĝŅĔŅĶȮŏıŊŗŀŏĨĶňĵĴėĺŅĴ
ıĶƟŀĴŒĬĔŅĶĔƟŅĺœĮĽŌƞĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗħňĕŀĚĝŅĨŇŐĸŃĕŀĚőĸĔȮěŅĔĔŅĶĺŅĚıŊŘĬģŅĬĶŃĭĭĶŀĚĶńĭĔŅĶŏĶňĵĬĶŌƟ
őħĵŒĝƟħŇěŇĪńĸŐıĸĨĲŀĶƢĴȮĔŅĶĽĶƟŅĚĶŃĭĭĔŅĶĻŉĔļŅŏıŊŗŀĽƞĚŏĽĶŇĴėĺŅĴŏĮƦĬŏĸŇĻĪŅĚĺŇĝŅĔŅĶŒĬĶŃħńĭĬŅĬŅĝŅĨŇ
ŐĸŃĔŅĶĨĶŃľĬńĔĩŉĚıľŋĮƤĠľŅĪňŗľĸŅĔľĸŅĵ 
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Ȯ ĵŋĪīĻŅĽĨĶƢĝŅĨŇħƟŅĬĪňŗȮ3ȮĔŅĶĽĶƟŅĚĔŅĶŏĨŇĭőĨĭĬėŋĦĳŅıĝňĺŇĨĪňŗŏĮƦĬĴŇĨĶĔńĭĽŇŗĚŐĺħĸƟŀĴȮĽŇŗĚŐĺħĸƟŀĴ
ŏĮƦĬĮƤěěńĵĪňŗĽŜŅėńĠĨƞŀėŋĦĳŅıĝňĺŇĨȮőħĵĵŋĪīĻŅĽĨĶƢĕŀĚĝŅĨŇœħƟŒľƟėĺŅĴĽŜŅėńĠĨƞŀĔŅĶĽĶƟŅĚĔŅĶŏĨŇĭőĨĭĬ
ėŋĦĳŅıĝňĺŇĨĪňŗŏĮƦĬĴŇĨĶĔńĭĽŇŗĚŐĺħĸƟŀĴȮĽŅĕŅĺŇĝŅŏėĴňĴňĽƞĺĬŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŒľƟėĺŅĴĶŌƟőħĵĨĶĚŐĔƞĬńĔĻŉĔļŅŒľƟ
ĨĶŃľĬńĔĩŉĚėĺŅĴŏĝŊŗŀĴőĵĚĕŀĚĺŇĝŅĝňıĔńĭėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽŇŗĚŐĺħĸƟŀĴȮőħĵĴňĔŅĶĮĸŌĔİƤĚŒľƟĬńĔĻŉĔļŅ
ėŜŅĬŉĚĩŉĚėĺŅĴĮĸŀħĳńĵŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶĕŀĚĨĬŏŀĚŐĸŃįŌƟŀŊŗĬȮĶĺĴĪńŘĚĔŅĶěńħĔŅĶĕŀĚŏĽňĵĪňŗĴňįĸĔĶŃĪĭĨƞŀ
ĽŇŗĚŐĺħĸƟŀĴȮĔŅĶěńħĔŅĶĽŅĶŏėĴňŐĸŃĶŃĭĭȮŒľƟŏĮƦĬœĮĨŅĴĴŅĨĶģŅĬĽŅĔĸȮőħĵĽƞĚŏĽĶŇĴŒľƟĬńĔĻŉĔļŅĴň
ėŋĦĸńĔļĦŃŐĸŃıķĨŇĔĶĶĴĪňŗıŉĚĮĶŃĽĚėƢħƟŅĬĽŇŗĚŐĺħĸƟŀĴŏıŊŗŀėŋĦĳŅıĝňĺŇĨĪňŗħňȮĪńŘĚĬňŘĵńĚœħƟĽŀħŐĪĶĔėƞŅĬŇĵĴĕŀĚ
ĔŅĶĭĶŇőĳėȮĔŅĶįĸŇĨĪňŗĵńŗĚĵŊĬȮŐĸŃŏĮƦĬĴŇĨĶĨƞŀĽŇŗĚŐĺħĸƟŀĴȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶĮĶŃĔŀĭ
ĺŇĝŅĝňıŐĸŃĔŅĶĭĶŇĔŅĶĺŇĝŅĔŅĶŒĬŀĬŅėĨ 
 
//,0ȮĔŅĶĨŀĭŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬĕŀĚ SDGsȮ 
ĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴňŒĬėĶńŘĚĬňŘȮĴňŐĬĺĪŅĚĪňŗĽŀħėĸƟŀĚĔńĭŏĮƚŅľĴŅĵĔŅĶ

ıńĥĬŅĪňŗĵńŗĚĵŊĬȮ&Sustainable Development Goals'ȮĪňŗĔŜŅľĬħőħĵŀĚėƢĔŅĶĽľĮĶŃĝŅĝŅĨŇȮħńĚĨƞŀœĮĬňŘȮ 
ŏĮƚŅľĴŅĵĪňŗȮ2ȮĔŅĶĻŉĔļŅĪňŗĴňėŋĦĳŅıȮ&Quality Education'ȮĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒĬėĶńŘĚĬňŘȮĽŅĕŅĺŇĝŅ

ŏėĴňĴŋƞĚŏĬƟĬĪňŗěŃĵĔĶŃħńĭėŋĦĳŅıĔŅĶĻŉĔļŅȮőħĵŒĝƟĶŌĮŐĭĭĔŅĶĻŉĔļŅŐĭĭĴŋƞĚįĸĸńıīƢȮ&Outcome-based 
Education'ȮőħĵıŇěŅĶĦŅěŅĔėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŒĝƟĭńĦĤŇĨȮŏıŊŗŀŏĨĶňĵĴėĺŅĴıĶƟŀĴŒľƟĬńĔĻŉĔļŅĴňėĺŅĴĶŌƟŐĸŃ
ĪńĔļŃŀńĬŏĮƦĬĪňŗĨƟŀĚĔŅĶĕŀĚĨĸŅħĚŅĬȮœħƟĶńĭĔŅĶěƟŅĚĚŅĬȮŐĸŃıńĥĬŅĨĬŏŀĚœħƟŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĬŀĔěŅĔėĺŅĴĶŌƟ
ŏĝŇĚĺŇĝŅĔŅĶŐĸƟĺȮľĸńĔĽŌĨĶĵńĚĽƞĚŏĽĶŇĴŒľƟĬńĔĻŉĔļŅŒİƙĶŌƟȮŐĸŃĴňĪńĻĬėĨŇĪňŗħňŒĬĔŅĶĪŜŅĚŅĬȮĽŊŗŀĽŅĶŐĸŃŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻœħƟŀĵƞŅĚŏľĴŅŃĽĴŒĬĔŅĶĮĶŃĔŀĭŀŅĝňıŐĸŃĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
ŏĮƚŅľĴŅĵĪňŗȮ6ȮĚŅĬŐĸŃėĺŅĴŏěĶŇĠĪŅĚŏĻĶļģĔŇěȮ&Decent Work and Economic Growth'ȮĶƟŀĵ

ĸŃĕŀĚĔŅĶěƟŅĚĚŅĬĕŀĚĭńĦĤŇĨŏĮƦĬħńĝĬňĪňŗĽŜŅėńĠŒĬĔŅĶĭŀĔėĺŅĴĽŜŅŏĶŖěĕŀĚľĸńĔĽŌĨĶȮĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ
ĨƟŀĚĔŅĶĵĔĶŃħńĭĴŅĨĶģŅĬĕŀĚĭńĦĤŇĨŒľƟŏĮƦĬĪňŗĵŀĴĶńĭĕŀĚįŌƟŒĝƟĭńĦĤŇĨȮőħĵŒľƟĭńĦĤŇĨĽŅĴŅĶĩĮĶńĭĨńĺŏĕƟŅĔńĭ
ĽĩŅĬĔŅĶĦƢĪňŗŏĮĸňŗĵĬŐĮĸĚŐĸŃŒĝƟėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŒĬŏĝŇĚĭŌĶĦŅĔŅĶĔńĭĽľĺŇĪĵŅĔŅĶœħƟȮĴňėĺŅĴėŇħ
ĽĶƟŅĚĽĶĶėƢȮĔĸƟŅŐĽħĚŀŀĔȮĶĺĴĪńŘĚĴňėĺŅĴıĶƟŀĴŒĬĔŅĶĽŊŗŀĽŅĶĳŅļŅŀńĚĔķļȮĳŅļŅĨƞŅĚĮĶŃŏĪĻȮŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŏıŊŗŀŏıŇŗĴĴŌĸėƞŅŒľƟĔńĭĨĬŏŀĚȮŐĸŃŏĮƦĬĔŜŅĸńĚŒĬĔŅĶıńĥĬŅŏĻĶļģĔŇě 
ŏĮƚŅľĴŅĵĪňŗȮ7ȮĬĺńĨĔĶĶĴĪŅĚŀŋĨĽŅľĔĶĶĴŐĸŃőėĶĚĽĶƟŅĚıŊŘĬģŅĬȮ&Industry Innovation and 

Infrastructure'ȮĽŅĕŅĺŇĝŅŏėĴňĴňėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭĻŅĽĨĶƢŀŊŗĬŀňĔĴŅĔĴŅĵȮŏĝƞĬȮŏėĴňŀŋĨĽŅľĔĶĶĴȮĺńĽħŋ
ĻŅĽĨĶƢȮĝňĺĔŅĶŐıĪĵƢȮŐĸŃŏĳĽńĝĔĶĶĴȮŏĮƦĬĨƟĬȮĔŅĶėŇħėƟĬĬĺńĨĔĶĶĴĽĴńĵŒľĴƞŀŅĻńĵėĺŅĴĶŌƟĪŅĚŏėĴňŒĬĪŋĔŐĕĬĚȮ
ĔŅĶįĸŇĨĭńĦĤŇĨĪňŗĴňėĺŅĴŏĮƦĬŏĸŇĻĪŅĚĺŇĝŅĔŅĶȮĞŉŗĚĽŅĴŅĶĩĮĶŃĵŋĔĨƢŐĸŃĭŌĶĦŅĔŅĶėĺŅĴĶŌƟœħƟȮěŉĚŏĮƦĬĮĶŃőĵĝĬƢ
ĨƞŀĔŅĶıńĥĬŅĪŅĚŀŋĨĽŅľĔĶĶĴŐĸŃőėĶĚĽĶƟŅĚıŊŘĬģŅĬŏĮƦĬŀĵƞŅĚĵŇŗĚȮĻńĔĵĳŅıŒĬĔŅĶĪŜŅĺŇěńĵĕŀĚĬńĔĻŉĔļŅěŃ
œħƟĶńĭĔŅĶıńĥĬŅěŅĔĔŅĶŏĶňĵĬĶŌƟįƞŅĬĔĶŃĭĺĬĺŇĝŅŏŀĔĪňŗŀŀĔŐĭĭŏıŊŗŀŒľƟĬńĔĻŉĔļŅŏĝŊŗŀĴőĵĚėĺŅĴĶŌƟĪŅĚŏėĴňŏĕƟŅ
ĔńĭĻŅĽĨĶƢŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕƟŀĚ 
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ŏĮƚŅľĴŅĵĪňŗȮ/.ȮĔŅĶĸħėĺŅĴŏĸŊŗŀĴĸŘŜŅȮ&Reduced Inequalities'ȮľĸńĔĽŌĨĶłĨƟŀĚĔŅĶįĸŇĨĭńĦĤŇĨĪňŗĴň
ėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĕƞĚĕńĬŒĬĨĸŅħĚŅĬŐĸŃœħƟĶńĭĔŅĶěƟŅĚĚŅĬœħƟĴŅĔĕŉŘĬȮőħĵŏĬƟĬĔŅĶŏıŇŗĴŀńĨĶŅĔŅĶ
ěƟŅĚĚŅĬŒĬĝƞĺĚĮƖŐĶĔľĸńĚěĭĔŅĶĻŉĔļŅȮŏĴŊŗŀĭńĦĤŇĨœħƟĮĶŃĔŀĭŀŅĝňıőħĵŒĝƟėĺŅĴĶŌƟŐĸŃĪńĔļŃĪŅĚĺŇĝŅĝňıȮěŃ
ĽŅĴŅĶĩĵĔĶŃħńĭėĺŅĴŏĮƦĬŀĵŌƞĕŀĚĨĬŏŀĚŐĸŃėĶŀĭėĶńĺȮőħĵľŅĔĭŌĶĦŅĔŅĶėĺŅĴĶŌƟœħƟȮĵńĚĽŅĴŅĶĩŏĮƦĬ
įŌƟĮĶŃĔŀĭĔŅĶȮŀňĔĪńŘĚŏĽĶŇĴĽĶƟŅĚėƞŅĬŇĵĴŒĬĔŅĶĴňĽƞĺĬĶƞĺĴŒĬĔŅĶıńĥĬŅĝŋĴĝĬŐĸŃĽńĚėĴ 
ŏĮƚŅľĴŅĵĪňŗȮ/5ȮĔŅĶŏĮƦĬľŋƟĬĽƞĺĬŏıŊŗŀĭĶĶĸŋŏĮƚŅľĴŅĵȮ&Partnerships for the Goals'ȮĔŅĶŏĶňĵĬĔŅĶ

ĽŀĬĪňŗĮĶńĭĮĶŋĚŒĬėĶńŘĚĬňŘȮŒľƟėĺŅĴĽŜŅėńĠĔńĭĔŅĶİƗĔĚŅĬŐĸŃĔŅĶİƗĔĽľĔŇěĻŉĔļŅȮőħĵĴňĔŅĶĽĶƟŅĚėĺŅĴĶƞĺĴĴŊŀĔńĭ
ĽĩŅĬĮĶŃĔŀĭĔŅĶŐĸŃĽĩŅĭńĬĨƞŅĚŕŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅœħƟĶńĭĮĶŃĽĭĔŅĶĦƢěŅĔĔŅĶĪŜŅĚŅĬŒĬȮ
ĽĩŅĬĔŅĶĦƢěĶŇĚȮŐĸŃĴňėĺŅĴŏĮƦĬĬńĔĺŇěńĵĪňŗĴňĴŅĨĶģŅĬĶŃħńĭĽŅĔĸȮĪńŘĚŏĝŇĚĺŇĝŅĔŅĶȮĪńĔļŃėĺŅĴĮĸŀħĳńĵȮ
ĪńĔļŃĔŅĶĮĢŇĭńĨŇĔŅĶŐĸŃĕĵŅĵėĺŅĴĶƞĺĴĴŊŀŏĝŇĚĽľĺŇĪĵŅĔŅĶ 

 

//,1ȮĔŅĶĨŀĭĬőĵĭŅĵĔĸĵŋĪīƢĕŀĚĴľŅĺŇĪĵŅĸńĵȮ  
 ıńĬīĔŇěĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞĴňěŋħĴŋƞĚľĴŅĵĪňŗĽƞĚŏĽĶŇĴĔŅĶěńħĔŅĶĻŉĔļŅŏıŊŗŀıńĥĬŅĭŋėėĸŒľƟŏĮƦĬįŌƟĴň
ėĺŅĴĶŌƟȮ&Learner Person'ȮįŌƟĶƞĺĴĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴȮ&Co-creator'ȮŐĸŃŏĮƦĬıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚȮ&Active 
Citizen'ȮŏıŊŗŀįĸŇĨĭńĦĤŇĨĪňŗĴňėŋĦĳŅıŀŀĔĽŌƞĽńĚėĴȮŒľƟŏĮƦĬıĸŏĴŊŀĚœĪĵŐĸŃıĸŏĴŊŀĚőĸĔȮőħĵŒľƟŏĮƦĬįŌƟĴňėĺŅĴĶŌƟȮ
ĴňĪńĔļŃȮĴňėŋĦīĶĶĴȮĪńŘĚĬňŘľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴňȮĴŋƞĚŒľƟĬńĔĻŉĔļŅĴňėĺŅĴĶŌƟėĶĭĩƟĺĬŒĬŐĨƞ
ĸŃŐĕĬĚĺŇĝŅȮĽƞĚŏĽĶŇĴĔŅĶįĸŇĨįĸĚŅĬĺŇěńĵĪńŘĚĶŃħńĭıŊŘĬģŅĬŐĸŃĮĶŃĵŋĔĨƢĔŅĶİƗĔĚŅĬ ŐĸŃĔŅĶİƗĔĽľĔŇěĻŉĔļŅ  

ŏıŊŗŀŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩĬŜŅĪńĔļŃĪňŗœħƟĶńĭœĮŐĔƟœĕĮƤĠľŅŐĸŃıńĥĬŅĮĶŃŏĪĻȮĪĶńıĵŅĔĶīĶĶĴĝŅĨŇȮŐĸŃ
ĽŇŗĚŐĺħĸƟŀĴŀĵƞŅĚĵńŗĚĵŊĬȮőħĵŏĨĶňĵĴėĺŅĴıĶƟŀĴŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩĽŊŗŀĽŅĶĪńŘĚĳŅļŅœĪĵȮĳŅļŅŀńĚĔķļȮĶĺĴĪńŘĚ
ŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮőħĵœħƟħŜŅŏĬŇĬĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒľƟĽŀħėĸƟŀĚĔńĭĺŇĽńĵĪńĻĬƢȮ
CMU Smart StudentsȮĞŉŗĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞŒĝƟŒĬĔŅĶıńĥĬŅĬńĔĻŉĔļŅȮŐĸŃįĸŇĨĭńĦĤŇĨȮĞŉŗĚ
ĮĶŃĔŀĭħƟĺĵ 

Smart ITȮĬńĔĻŉĔļŅŒĬľĸńĔĽŌĨĶěŃœħƟĶńĭĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴŒĬĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŒľƟŏĮƦĬ
ĮĶŃőĵĝĬƢȮŒĬĔŅĶĻŉĔļŅȮĔŅĶħŜŅĶĚĝňĺŇĨĮĶŃěŜŅĺńĬȮŐĸŃĔŅĶĮĶŃĔŀĭŀŅĝňıȮœħƟŀĵƞŅĚŏľĴŅŃĽĴŐĸŃĴň
ĮĶŃĽŇĪīŇĳŅı 

Smart EnglishȮĬńĔĻŉĔļŅŒĬľĸńĔĽŌĨĶěŃœħƟĶńĭĔŅĶıńĥĬŅħƟŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮįƞŅĬĔĸŋƞĴ
ĺŇĝŅĳŅļŅŀńĚĔķļȮŐĸŃĔŇěĔĶĶĴŏĽĶŇĴľĸńĔĽŌĨĶĨƞŅĚȮŕȮőħĵĽŅĴŅĶĩĽŊŗŀĽŅĶŏĭŊŘŀĚĨƟĬœħƟȮŐĸŃŏĴŊŗŀŏĕƟŅĽŅĕŅĺŇĝŅŏŀĔȮ
ĽŅĴŅĶĩĽŊĭėƟĬĭĪėĺŅĴĺŇěńĵŐĸŃŀƞŅĬĨŜŅĶŅĳŅļŅŀńĚĔķļŏıŊŗŀŐĽĺĚľŅėĺŅĴĶŌƟœħƟȮĬŜŅŏĽĬŀŏĮƦĬĳŅļŅŀńĚĔķļœħƟȮ 

Smart CharacterȮĬńĔĻŉĔļŅŒĬľĸńĔĽŌĨĶěŃœħƟĶńĭĔŅĶĽƞĚŏĽĶŇĴŒľƟŏĮƦĬıĸŏĴŊŀĚőĸĔĪňŗĴňėŋĦĳŅıȮėŋĦīĶĶĴȮ
ĔĸƟŅŐĽħĚŀŀĔŒĬŏĝŇĚĽĶƟŅĚĽĶĶėƢȮŐĸŃĽŅĴŅĶĩŀĵŌƞĶƞĺĴĔńĭįŌƟŀŊŗĬŒĬĽńĚėĴĪňŗĴňėĺŅĴŐĨĔĨƞŅĚĔńĬœħƟȮ 

Smart HealthȮĬńĔĻŉĔļŅŒĬľĸńĔĽŌĨĶȮŏĮƦĬįŌƟŒĽƞŒěŒĬĔŅĶħŌŐĸĶńĔļŅĽŋĕĳŅıĔŅĵŐĸŃŒěȮĴňĶƞŅĚĔŅĵĪňŗ
ŐĕŖĚŐĶĚȮĮĶńĭĨńĺœħƟħňĔńĭėĺŅĴŏĮĸňŗĵĬŐĮĸĚĕŀĚĽĩŅĬĔŅĶĦƢȮĴňĪńĻĬėĨŇĪňŗħňĨƞŀĨĬŏŀĚŐĸŃįŌƟŀŊŗĬ 
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Smart BrainȮĬńĔĻŉĔļŅŒĬľĸńĔĽŌĨĶȮěŃœħƟĶńĭĔŅĶĽƞĚŏĽĶŇĴŒľƟŏĮƦĬįŌƟĪňŗŐĽĺĚľŅėĺŅĴĶŌƟŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦ
ŐĸŃĨƞŀŏĬŊŗŀĚȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢȮĮĶŃĵŋĔĨƢȮŐĸŃĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŏıŊŗŀĮĶŃĔŀĭŀŅĝňıȮŐĸŃŏĮƦĬĔŜŅĸńĚĕŀĚ
ĮĶŃŏĪĻŒĬĔŅĶŐĕƞĚĕńĬȮ 

Smart HeartȮĬńĔĻŉĔļŅŒĬľĸńĔĽŌĨĶěŃœħƟĶńĭĔŅĶĽĬńĭĽĬŋĬŒľƟŏĮƦĬįŌƟĪňŗĴňěŇĨŀŅĽŅȮĞŊŗŀĽńĨĵƢȮĶńĭįŇħĝŀĭȮŐĸŃ
ĴňĽƞĺĬĶƞĺĴŒĬĔŅĶĪŜŅĮĶŃőĵĝĬƢŒľƟŐĔƞĽńĚėĴȮȮ 

//,2ȮĔŅĶĨŀĭėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵ 
ľĸńĔĽŌĨĶłȮŒľƟėĺŅĴĽŜŅėńĠĕŀĚĔŅĶĮĶńĭĮĶŋĚĪńŘĚĔĶŃĭĺĬĺŇĝŅĪňŗĭĶĶěŋŒĬľĸńĔĽŌĨĶȮŐĸŃĔĶŃĭĺĬĺŇīňĪňŗŒĝƟŒĬ

ĔŅĶŏĶňĵĬĔŅĶĽŀĬȮőħĵĬŜŅľĸńĔĔŅĶĻŉĔļŅŐĭĭĴŋƞĚįĸĸńıīƢȮ&Outcome-based Education'ȮĴŅŒľƟŏĮƦĬŐĬĺĪŅĚ
ŒĬĔŅĶıńĥĬŅėŋĦĳŅıĕŀĚĬńĔĻŉĔļŅȮŐĸŃįĸŇĨĭńĦĤŇĨĪňŗĨŀĭĶńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŒĝƟĭńĦĤŇĨȮŏıŇŗĴőŀĔŅĽŒľƟ
ĭńĦĤŇĨœħƟŏĶňĵĬĶŌƟȮŒĬĶŌĮŐĭĭŀŊŗĬŕȮĬŀĔŏľĬŊŀěŅĔĔŅĶĭĶĶĵŅĵȮŀĳŇĮĶŅĵŒĬĝńŘĬŏĶňĵĬȮĔŅĶŏĶňĵĬĶŌƟőħĵőėĶĚĚŅĬ
ŏĮƦĬģŅĬȮ&Project-based Learning'ȮĮĢŇĭńĨŇĔŅĶľĶŊŀĔŅĶŏĶňĵĬĶŌƟŐĭĭĔŅĶĪħĸŀĚŏĮƦĬģŅĬȮ&Experimental-
based Learning'ȮĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĬƟĬĺŇěńĵŏĮƦĬģŅĬȮ&Research-based Learning 'ȮŐĸŃĔŅĶĻŉĔļŅĬŀĔ
ĽĩŅĬĪňŗȮ&Field Trips'ȮŐĸŃĔŅĶĮĢŇĭńĨŇĚŅĬĔńĭŐľĸƞĚĮĶŃĽĭĔŅĶĦƢĺŇĝŅĝňıȮ-ȮĽĩŅĬĮĶŃĔŀĭĔŅĶȮ
&Professional Training -ȮCo-operative Education'ȮŏıŊŗŀŏĽĶŇĴĽĶƟŅĚĪńĔļŃĪŅĚħƟŅĬĮƤĠĠŅȮŀňĔĪńŘĚŏıŇŗĴ
ĔĶŃĭĺĬĺŇĝŅĪŅĚĽĩŇĨŇȮŐĸŃĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢŏĕƟŅœĮŏĮƦĬĺŇĝŅŐĔĬŒĬľĸńĔĽŌĨĶȮŏıŊŗŀŏıŇŗĴĻńĔĵĳŅıħƟŅĬ
ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŏıŇŗĴĔŅĶĽŀĬŏĮƦĬĳŅļŅŀńĚĔķļĽŀħŐĪĶĔŏĕƟŅ
œĮŒĬĔĶŃĭĺĬĺŇĝŅŏŀĔŒľƟĴŅĔĕŉŘĬĔĺƞŅŏħŇĴȮŏıŊŗŀŒľƟŏĔŇħĔŅĶŒĝƟĳŅļŅŀńĚĔķļŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĬŀĔěŅĔĬňŘįŌƟŒĝƟĭńĦĤŇĨ
ĵńĚŏĽĬŀŒľƟľĸńĔĽŌĨĶıŇěŅĶĦŅŏĽĶŇĴĪńĔļŃĪňŗĬŀĔŏľĬŊŀœĮěŅĔėĺŅĴĶŌƟŏĝŇĚĺŇĝŅĔŅĶȮŀŅĪŇȮĔŅĶĽƞĚŏĽĶŇĴŒľƟĬńĔĻŉĔļŅ
ıńĥĬŅŏĶŊŗŀĚėĺŅĴėŇħĶŇŏĶŇŗĴĽĶƟŅĚĽĶĶėƢȮėĺŅĴĔĸƟŅŐĽħĚŀŀĔȮĔŅĶĕĺĬĕĺŅĵľŅėĺŅĴĶŌƟŀĵŌƞŏĽĴŀȮĔŅĶĮĶńĭĨńĺȮŐĸŃ
ĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴŏĕƟŅĽŌƞĺńĵĪŜŅĚŅĬȮőħĵŏĽĬŀŒľƟİƗĔĬńĔĻŉĔļŅŒľƟĽŅĴŅĶĩĬŜŅĪķļġňĴŅŒĝƟĔńĭĚŅĬœħƟěĶŇĚȮĶŌƟěńĔ
ŐĽĺĚľŅėĺŅĴĶŌƟŏıŇŗĴŏĨŇĴȮŐĸŃĩƞŅĵĪŀħėĺŅĴĶŌƟĽŌƞįŌƟŀŊŗĬœħƟȮĪŜŅĚŅĬŏĮƦĬĪňĴœħƟħňȮĴňĪńĻĬėĨŇĪňŗħňȮĴňėĺŅĴĜĸŅħĪŅĚ
ŀŅĶĴĦƢȮĴňėĺŅĴĽŅĴŅĶĩĪňŗěŃėŇħŏĝŇĚĨĶĶĔŃŐĸŃĨńħĽŇĬŒěœħƟȮőħĵľĸńĔĽŌĨĶłœħƟıŇěŅĶĦŅŐĸƟĺŐĸŃĨŀĭĶńĭőħĵ
ĔŅĶŏĸŊŀĔĔĶŃĭĺĬĺŇĝŅĨƞŅĚŕŒĬľĴĺħĻŉĔļŅĪńŗĺœĮȮŐĸŃĔŇěĔĶĶĴŏĽĶŇĴľĸńĔĽŌĨĶŒľƟŏŀŊŘŀĨƞŀĔŅĶıńĥĬŅėŋĦĸńĔļĦŃ
ħńĚĔĸƞŅĺȮ 

 
 

12. ėĺŅĴĽńĴıńĬīƢĔńĭľĸńĔĽŌĨĶŀŊŗĬĪňŗŏĮƕħĽŀĬŒĬėĦŃ-ĳŅėĺŇĝŅŀŊŗĬĕŀĚĴľŅĺŇĪĵŅĸńĵȮ 

12.1 ĔĸŋƞĴĺŇĝŅ/ĔĶŃĭĺĬĺŇĝŅŒĬľĸńĔĽŌĨĶĬňŘĪňŗŏĮƕħĽŀĬőħĵėĦŃ/ĳŅėĺŇĝŅ/ľĸńĔĽŌĨĶŀŊŗĬ  
Ä ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 
Ä ľĴĺħĺŇĝŅŏĜıŅŃ 
Ä ľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň 

 
 

V 

V 

V 
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12.2 ȮĔĸŋƞĴĺŇĝŅ/ĔĶŃĭĺĬĺŇĝŅŒĬľĸńĔĽŌĨĶĬňŘĪňŗŏĮƕħĽŀĬŏıŊŗŀŒľƟĭĶŇĔŅĶėĦŃ-ĽŅĕŅĺŇĝŅŀŊŗĬȮ 
Ä ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 
Ä ľĴĺħĺŇĝŅŏĜıŅŃ 
Ä ľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň 
Ä œĴƞĴň 

 
12.3 ĔŅĶĭĶŇľŅĶěńħĔŅĶȮ 

  ĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬľĸńĔĽŌĨĶȮŒĬľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮěŃħŜŅŏĬŇĬĔŅĶőħĵėĦŃĪňŗŏĔňŗĵĺĕƟŀĚȮ
ŏĝƞĬȮėĦŃĴĬŋļĵĻŅĽĨĶƢȮėĦŃĽńĚėĴĻŅĽĨĶƢȮėĦŃĺŇĪĵŅĻŅĽĨĶƢȮėĦŃĻŉĔļŅĻŅĽĨĶƢȮėĦŃĶńģĻŅĽĨĶƢŐĸŃȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĶńģĮĶŃĻŅĽĬĻŅĽĨĶƢȮŏĮƦĬĨƟĬȮőħĵŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĕŀĚŐĨƞĸŃľĸńĔĽŌĨĶěŃħŜŅŏĬŇĬĔŅĶĮĶŃĽŅĬĚŅĬ
ŐĸŃŐěƟĚœĮĵńĚėĦŃĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒľƟĪĶŅĭĸƞĺĚľĬƟŅĩŉĚěŜŅĬĺĬĬńĔĻŉĔļŅĪňŗěŃĸĚĪŃŏĭňĵĬŏĶňĵĬŒĬŐĨƞĸŃ
ĮƖĔŅĶĻŉĔļŅȮŒĬĽƞĺĬĕŀĚĺŇĝŅŏĜıŅŃȮěŃěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬőħĵĽŅĕŅĺŇĝŅȮĪńŘĚĬňŘĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪŋĔ
ĶŅĵĺŇĝŅȮħŜŅŏĬŇĬĔŅĶĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮĨŅĴŐĭĭȮĴėŀ,Ȯ1ȮŐĸŃȮĴėŀ,Ȯ2Ȯ
őħĵĴňėĦŃĔĶĶĴĔŅĶĔŜŅĔńĭȮĨŇħĨŅĴĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ
ĕŀĚĶŅĵĺŇĝŅĨŅĴŐĭĭȮĴėŀ,Ȯ3ȮŐĸŃȮĴėŀ,Ȯ4ȮŒĬĪŋĔĳŅėĔŅĶĻŉĔļŅȮŐĸŃĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚ
ľĸńĔĽŌĨĶĨŅĴŐĭĭȮĴėŀ,Ȯ5ȮĪŋĔĮƖĔŅĶĻŉĔļŅȮĬŀĔěŅĔĬňŘĪŅĚĴľŅĺŇĪĵŅĸńĵĵńĚœħƟěńħŒľƟĴňĔŅĶĽŀĭĺńħėĺŅĴĶŌƟ
ıŊŘĬģŅĬħƟŅĬĳŅļŅŀńĚĔķļȮŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅŐĸŃĽƞĚŏĽĶŇĴĬńĔĻŉĔļŅĪňŗĴňĻńĔĵĳŅıĽŌĚŒľƟĽŅĴŅĶĩ
ıńĥĬŅĨĬŏŀĚœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĽŌĚĽŋħ 
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ľĴĺħĪňŗȮ0,ȮĕƟŀĴŌĸŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ 
 

/, ĮĶńĝĠŅȮĺńĨĩŋĮĶŃĽĚėƢȮŐĸŃįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶ 
 /,/ ĮĶńĝĠŅ  
 ŏėĴňŏĮƦĬĻŅĽĨĶƢıŊŘĬģŅĬĪňŗėĶŀĭėĸŋĴĪńŘĚĽŇŗĚĴňĝňĺŇĨŐĸŃœĴƞĴňĝňĺŇĨȮĔŅĶĭŌĶĦŅĔŅĶŀĚėƢėĺŅĴĶŌƟĨƞŅĚŕȮŏĕƟŅ
ħƟĺĵĔńĬěŉĚĴňŏėĴňŏĮƦĬŀĚėƢĮĶŃĔŀĭŀĵŌƞħƟĺĵȮĔŅĶĻŉĔļŅĪŅĚŏėĴňŏĮƦĬĽŇŗĚĽŜŅėńĠŒĬŀńĬĪňŗěŃĬŜŅŀĚėƢėĺŅĴĶŌƟœĮĮĶŃĵŋĔĨƢ
ŒľƟŏĮƦĬĮĶŃőĵĝĬƢĨƞŀœĮȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴňȮěŉĚŏĮƦĬľĸńĔĽŌĨĶĪňŗěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒľƟ
ĬńĔĻŉĔļŅĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŀĵƞŅĚĔĺƟŅĚĕĺŅĚȮėĶŀĭėĸŋĴĻŅĽĨĶƢĨƞŅĚŕȮŏĮƕħőŀĔŅĽŒľƟĬńĔĻŉĔļŅœħƟŏĶňĵĬĶŌƟĨŅĴ
ėĺŅĴĩĬńħŐĸŃĨŅĴĻńĔĵĳŅıĕŀĚĨĬŏŀĚȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚĴŅĔĵŇŗĚĕŉŘĬȮĽŅĴŅĶĩěĭœĮ
ŏĮƦĬĭńĦĤŇĨĪňŗĴňĻńĔĵĳŅıŒĬĔŅĶıŉŗĚıŅĨĬŏŀĚĭĬģŅĬĽńĚėĴıľŋĺńĥĬīĶĶĴĳŅĵŒĨƟĔĶŃŐĽőĸĔŅĳŇĺńĨĬƢȮĪňŗĴňĔŅĶ
ĽŊŗŀĽŅĶŐĭĭœĶƟıĶĴŐħĬȮĴňĻńĔĵĳŅıŒĬĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮŏĮƦĬįŌƟĴňĴŅĨĶģŅĬŐĸŃěĶŇĵīĶĶĴĨŅĴĔĶŀĭĺŇĝŅĝňıȮ
ŏĮƦĬĪňŗĨƟŀĚĔŅĶĕŀĚľĬƞĺĵĚŅĬĪńŘĚĳŅėĶńģŐĸŃŏŀĔĝĬȮĽŅĴŅĶĩĬŜŅıŅŀĚėƢĔĶŐĸŃĮĶŃŏĪĻĽŌƞĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬŐĸŃ
ĪńħŏĪňĵĴĴŅĨĶģŅĬĽŅĔĸȮ&ėŋĦĽĴĭńĨŇĭńĦĤŇĨĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶňȮŒĬĮĶŃĔŅĻ
ĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶȮĮƖȮı,Ļ,Ȯ0336' 
 ħńĚĬńŘĬ ŏıŊŗŀŏĮƦĬĔŅĶŏĮƕħőŀĔŅĽŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬœħƟĨŅĴėĺŅĴĨƟŀĚĔŅĶŐĸŃĻńĔĵĳŅıĕŀĚ
ĨĬŏŀĚȮľĸńĔĽŌĨĶĺŇĪĵŅĻŅĽĨĶĭńĦĤŇĨȮĽŅĕŅĺŇĝŅŏėĴňȮěŉĚœħƟĴŋƞĚŏĬƟĬįĸŇĨĭńĦĤŇĨŒĬĽŀĚĔĸŋƞĴľĸńĔėŊŀȮŏĬƟĬĪŅĚ
ĺŇĝŅĔŅĶȮŐĸŃŏĬƟĬĪŅĚĺŇĝŅĝňıȮľĸńĔĽŌĨĶłȮěŉĚĮĶŃĔŀĭœĮħƟĺĵŐįĬĔŅĶĻŉĔļŅȮ0ȮŐįĬȮœħƟŐĔƞȮŐįĬĮĔĨŇȮŐĸŃȮ
ŐįĬĽľĔŇěĻŉĔļŅȮĞŉŗĚěŃŏĬƟĬŒľƟĭńĦĤŇĨĴňėĺŅĴĪńĔļŃŐĸŃėĺŅĴĝŜŅĬŅĠŒĬŏĝŇĚĺŇĝŅĝňıȮěŉĚĪŜŅŒľƟĪńŘĚŐįĬĔŅĶĻŉĔļŅ
ĪńŘĚĽŀĚŐįĬĴňĺńĨĩŋĮĶŃĽĚėƢŒĬĔŅĶįĸŇĨĭńĦĤŇĨĪňŗĴňėĺŅĴŏĝňŗĵĺĝŅĠĨŅĴėĺŅĴĽŅĴŅĶĩĕŀĚĬńĔĻŉĔļŅħńĚĬňŘ 
 ŐįĬĮĔĨŇȮĴňĺńĨĩŋĮĶŃĽĚėƢŏıŊŗŀįĸŇĨĭńĦĤŇĨĪňŗĴňėĺŅĴĶŌƟŐĸŃĪńĔļŃĪŅĚŏėĴňŒĬŏĝŇĚĺŇĝŅĔŅĶȮĪńŘĚĳŅėĪķļġň
ŐĸŃĮĢŇĭńĨŇȮĭńĦĤŇĨĪňŗœħƟĴňėĺŅĴĶŌƟĪňŗěŃŒĝƟŒĬĔŅĶĻŉĔļŅĨƞŀŒĬĶŃħńĭĽŌĚœħƟȮŐĸŃĽŅĴŅĶĩĬŜŅėĺŅĴĶŌƟœĮĮĶŃĵŋĔĨƢŒĝƟŒĬ
ĔŅĶĪŜŅĚŅĬŒĬľĬƞĺĵĚŅĬĪňŗĨƟŀĚĔŅĶĭńĦĤŇĨĽŅĕŅĺŇĝŅĬňŘőħĵĨĶĚŐĸŃĽŅĕŅŀŊŗĬĪňŗŏĔňŗĵĺĕƟŀĚœħƟȮ 
 ĽŜŅľĶńĭŐįĬĽľĔŇěĻŉĔļŅĬńŘĬȮĴňĺńĨĩŋĮĶŃĽĚėƢĪňŗěŃįĸŇĨĭńĦĤŇĨĪňŗĴňėĺŅĴŏĝňŗĵĺĝŅĠŒĬŏĝŇĚĺŇĝŅĝňıĪŅĚŏėĴň
ŏĮƦĬŀĵƞŅĚħňȮĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩĨĸŀħěĬĴňėĺŅĴŏĝňŗĵĺĝŅĠŐĸŃĮĶŃĽĭĔŅĶĦƢĮĢŇĭńĨŇĚŅĬěĶŇĚŒĬĽĩŅĬ
ĮĶŃĔŀĭĔŅĶȮĭńĦĤŇĨěŉĚĴňĪńĔļŃŒĬŏĝŇĚŏĪėĬŇėŏıŊŗŀŒĝƟŒĬĔŅĶĮĢŇĭńĨŇĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
ĻŅĽĨĶƢĪŅĚŏėĴňœħƟŏĮƦĬŀĵƞŅĚħňȮĴňėĺŅĴĽŅĴŅĶĩŏĶňĵĬĶŌƟœħƟħƟĺĵĨĬŏŀĚĨĸŀħŏĺĸŅĽŅĴŅĶĩĬŜŅıŅŀĚėƢĔĶœĮĽŌƞĔŅĶ
ıńĥĬŅĪňŗĵńŗĚĵŊĬȮŐĸŃĭńĦĤŇĨŒĬŐįĬĬňŘĵńĚĴňėĺŅĴĶŌƟĪŅĚŏėĴňŏıňĵĚıŀĪňŗěŃĻŉĔļŅĨƞŀŒĬĶŃħńĭĽŌĚĨƞŀœĮœħƟŏĝƞĬĔńĬ 
 

/,0 ĺńĨĩŋĮĶŃĽĚėƢȮŏıŊŗŀįĸŇĨĭńĦĤŇĨĪňŗȮ: 
   1.2.1 ŏıŊŗŀįĸŇĨĭńĦĤŇĨĽŅĕŅĺŇĝŅŏėĴňĪňŗĴňėĺŅĴĶŌƟĪŅĚŏėĴňĪńŗĺœĮŐĸŃĴňėĺŅĴĝŜŅĬŅĠŏĜıŅŃŐĕĬĚĺŇĝŅȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŏėĴňĪňŗĽŅĴŅĶĩĻŉĔļŅĨƞŀŒĬĶŃħńĭĽŌĚĕŉŘĬŐĸŃĽŅĴŅĶĩĬŜŅœĮĮĶŃĵŋĔĨƢœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
   1.2.2 ŏıŊŗŀŒľƟĭńĦĤŇĨĴňėĺŅĴĽŅĴŅĶĩĺŇŏėĶŅŃľƢȮĺŇěńĵȮĴňėĺŅĴėŇħĶĺĭĵŀħŒĬĻŅĽĨĶƢĪŅĚŏėĴňĪňŗ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĽŅĴŅĶĩĬŜŅœĮĮĢŇĭńĨŇĚŅĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĴňėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴ 
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 1.2.3 ŏıŊŗŀįĸŇĨĭńĦĤŇĨĽŅĕŅĺŇĝŅŏėĴňĪňŗĴňėĺŅĴĽŅĴŅĶĩĮĢŇĭńĨŇĚŅĬœħƟĨŅĴėĺŅĴĨƟŀĚĔŅĶĕŀĚŀĚėƢĔĶ
ĨƞŅĚŕȮĪńŘĚŒĬľĬƞĺĵĚŅĬĕŀĚĶńģĭŅĸŐĸŃŏŀĔĝĬ 

 
/,3 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮ&Program Learning Outcomes: PLOs' 
       PLO1 ĴňėĺŅĴĶŌƟŐĸŃĪńĔļŃıŊŘĬģŅĬĪŅĚħƟŅĬŏėĴňŏıŊŗŀŒĝƟŒĬĔŅĶĮĶŃĔŀĭŀŅĝňıœħƟŏĮƦĬŀĵƞŅĚħň 

  1.1 ĴňėĺŅĴŏĕƟŅŒěľĸńĔĔŅĶȮĪķļġňĪŅĚŏėĴňȮŐĸŃĕƟŀĴŌĸĪŅĚĺŇĪĵŅĻŅĽĨĶƢœħƟŀĵƞŅĚĸŉĔĞŉŘĚȮŏıŊŗŀŏĮƦĬȮȮȮȮ 

ȮȮȮȮȮȮȮȮıŊŘĬģŅĬŒĬĔŅĶĪŜŅĺŇěńĵȮĔŅĶĻŉĔļŅĨƞŀŒĬĶŃħńĭĪňŗĽŌĚĕŉŘĬȮŐĸŃŒĝƟĮĶŃĔŀĭĺŇĝŅĝňıœħƟ 

  1.2 ĴňĪńĔļŃħƟŅĬĔŅĶĪħĸŀĚȮŐĸŃŒĝƟŏėĶŊŗŀĚĴŊŀȮŀŋĮĔĶĦƢȮĺńĽħŋŐĸŃĽŅĶŏėĴňœħƟŀĵƞŅĚĩŌĔĨƟŀĚĨŅĴ 

ȮȮȮȮȮȮȮĺńĨĩŋĮĶŃĽĚėƢĕŀĚĚŅĬȮŐĸŃĮĢŇĭńĨŇĨŅĴĴŅĨĶģŅĬėĺŅĴĮĸŀħĳńĵŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶ 

 1.3 ĴňėĺŅĴĶŌƟŏĔňŗĵĺĔńĭĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚŐĸŃĴŅĨĶģŅĬŀŋĨĽŅľĔĶĶĴȮĶĺĴĪńŘĚĨĶŃľĬńĔĩŉĚėĺŅĴ 

ȮȮȮȮȮȮĮĸŀħĳńĵĕŀĚĽńĚėĴȮĝŋĴĝĬȮŐĸŃįĸĔĶŃĪĭĨƞŀĽŇŗĚŐĺħĸƟŀĴ 
 

      PLO2 ĴňėĺŅĴŒİƙĶŌƟȮŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮŐĸŃĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟŏıŊŗŀŐĔƟĮƤĠľŅœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

2.1 ŒİƙŏĶňĵĬĶŌƟȮĨŇħĨŅĴĺŇĪĵŅĔŅĶĪňŗĪńĬĽĴńĵȮĪńĬĨƞŀŏľĨŋĔŅĶĦƢĮƤěěŋĭńĬȮĨĸŀħěĬŐĽħĚŀŀĔĩŉĚėĺŅĴȮ 

ȮȮȮȮȮŒİƙŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨ 

2.2 ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶėŇħȮĺŇŏėĶŅŃľƢȮĮĶŃĴĺĸįĸĕƟŀĴŌĸȮŀĵƞŅĚŏĮƦĬĶŃĭĭŐĸŃĴňŏľĨŋįĸ 

2.1ȮĴňėĺŅĴėŇħŏĝŇĚĽĶƟŅĚĽĶĶėƢȮĬĺńĨĔĶĶĴȮĨĸŀħěĬŏĽĬŀŐĬĺĪŅĚŐĔƟĮƤĠľŅŒĬĔŅĶĪŅĺŇěńĵœħƟŀĵƞŅĚĴň 

ȮȮȮȮȮĮĶŃĽŇĪīŇĳŅıȮőħĵĭŌĶĦŅĔŅĶĔĶŃĭĺĬĔŅĶŐĸŃŀĚėƢėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇ 

     PLO3ȮĴňėĺŅĴĽŅĴŅĶĩĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚŏėĴňŐĸŃĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚȮŐĸŃĽŅĴŅĶĩŒĝƟŏĪėőĬőĸĵňȮȮ

ĽŅĶĽĬŏĪĻȮĽŌƞĽńĚėĴĺŇĝŅĔŅĶŐĸŃĽŅīŅĶĦĝĬȮŏıŊŗŀĽƞĚŏĽĶŇĴŒľƟŏĔŇħĽńĚėĴŐľƞĚĔŅĶŏĶňĵĬĶŌƟ 

1,/ȮĴňĪńĔļŃŒĬĔŅĶĽŊĭėƟĬĕƟŀĴŌĸŏĝŇĚĺŇĝŅĔŅĶœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĴňĺŇěŅĶĦĠŅĦŒĬĔŅĶȮȮ 

ȮȮȮȮȮŏĸŊŀĔĽĶĶ őħĵėŜŅĬŉĚĩŉĚėŋĦĳŅıĕŀĚŐľĸƞĚĕƟŀĴŌĸ 

1,0ȮĽŅĴŅĶĩĽŊŗŀĽŅĶŏıŊŗŀĩƞŅĵĪŀħȮŐĸĔŏĮĸňŗĵĬŀĚėƢėĺŅĴĶŌƟȮŐĽħĚėĺŅĴėŇħŏľŖĬȮĺŇıŅĔļƢȮŀĳŇĮĶŅĵȮ 

ȮȮȮȮȮŐĸŃĬŜŅŏĽĬŀĕƟŀĴŌĸĪŅĚŏėĴňŐĸŃĺŇĪĵŅĻŅĽĨĶƢœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

1,1ȮŏĸŊŀĔŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻœħƟŀĵƞŅĚŏľĴŅŃĽĴŐĸŃĴňĮĶŃĽŇĪīŇĳŅı 

     PLO4 ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĭĶŇľŅĶěńħĔŅĶȮĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟȮĶŌƟěńĔĭĪĭŅĪľĬƟŅĪňŗȮĴňėĺŅĴȮȮȮȮ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮŀƞŀĬĬƟŀĴĩƞŀĴĨĬȮŏĕƟŅŒěŒĬėĺŅĴľĸŅĔľĸŅĵĪŅĚėĺŅĴėŇħŐĸŃĺńĥĬīĶĶĴ 

Ȯ2,/ȮȮĺŅĚŐįĬĮĢŇĭńĨŇĚŅĬŐĸŃħŜŅŏĬŇĬĔŅĶĪŅĚŅĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĴňĭĪĭŅĪŒĬĔŅĶĪŅĚŅĬȮȮȮȮȮ 

ȮȮȮȮȮȮȮŏĮƦĬĪňĴȮőħĵĽŅĴŅĶĩŏĮƦĬĪńŘĚįŌƟĬŜŅȮŐĸŃįŌƟĶƞĺĴĚŅĬĪňŗħňœħƟȮĶŌƟľĬƟŅĪňŗŐĸŃĴňĺŇĬńĵ 
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2,0ȮĶŌƟěńĔĔŅĸŏĪĻŃȮĽƞĚŏĽĶŇĴĺńĥĬīĶĶĴŀńĬħňĚŅĴȮŏėŅĶıĨńĺŏŀĚŐĸŃįŌƟŀŊŗĬ 

2,1ȮĔĸƟŅŐĽħĚėĺŅĴŏľŖĬĪňŗŐĨĔĨƞŅĚŒĬŏĝŇĚıńĥĬŅȮĨŀĭĽĬŀĚĨƞŀĽĩŅĬĔŅĶĦƢĨƞŅĚȮŕȮœħƟŀĵƞŅĚ

ŏľĴŅŃĽĴ 

   PLO5 ĴňėĺŅĴĞŊŗŀĽńĨĵƢ ĴŋƞĚĪŜŅėĺŅĴħň ĴňěŇĨĽŅīŅĶĦŃ ĝƞĺĵŏľĸŊŀĽńĚėĴŐĸŃĮĶŃŏĪĻĝŅĨŇ ĴňėĺŅĴ 

ıĶƟŀĴŐĸŃĴŋƞĚĴńŗĬŒĬĔŅĶıńĥĬŅĨĬŐĸŃĽńĚėĴ  

5.1 ĴňėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴȮŐĸŃĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĝňı 

5.2 ĴňŏěĨėĨŇĪňŗħňȮĴňěŇĨŀŅĽŅȮĴŋƞĚĴńĬıńĥĬŅĝŋĴĝĬŐĸŃĽńĚėĴȮĨĶŃľĬńĔĩŉĚėŋĦėƞŅĕŀĚ

ĪĶńıĵŅĔĶīĶĶĴĝŅĨŇȮŐĸŃĽŇŗĚŐĺħĸƟŀĴ 

 
/,4 ėĺŅĴėŅħľĺńĚĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏĴŊŗŀĽŇŘĬĮƖĔŅĶĻŉĔļŅȮ&Year Learning Outcomes: YLOs' 
ĝńŘĬĮƖĪňŗȮ1ȮĬńĔĻŉĔļŅĴňėĺŅĴĶŌƟıŊŘĬģŅĬŐĸŃĪńĔļŃħƟŅĬĮĢŇĭńĨŇĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮėĦŇĨĻŅĽĨĶƢȮŐĸŃ

ĽŅĴŅĶĩŒĝƟĳŅļŅŀńĚĔķļŒĬĔŅĶĽŊŗŀĽŅĶŏĭŊŘŀĚĨƟĬœħƟ 
ĝńŘĬĮƖĪňŗȮ2ȮȮĬńĔĻŉĔļŅĴňėĺŅĴĶŌƟŐĸŃĪńĔļŃĮĢŇĭńĨŇĔŅĶĪŅĚħƟŅĬŏėĴňȮĽĩŇĨŇȮŐĸŃĺŇĪĵŅĔŅĶėŀĴıŇĺŏĨŀĶƢȮĴň

ĪńĔļŃħƟŅĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĪŅĚĺŇĪĵŅĻŅĽĨĶƢŀĵƞŅĚŏĮƦĬĶŃĭĭȮĴňĔŅĶėŇħŀĵƞŅĚĴň
ĺŇěŅĶĦĠŅĦȮŐĸŃŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

ĝńŘĬĮƖĪňŗȮ3ȮȮĬńĔĻŉĔļŅĴňėĺŅĴĶŌƟŒĬĽŅĕŅĺŇĝŅŏėĴňȮĴňĪńĔļŃŒĬĮĢŇĭńĨŇĔŅĶĪŅĚŏėĴňȮĝňĺŏėĴňıŊŘĬģŅĬȮĴň
ĴŅĨĶģŅĬĔŅĶĺŇěńĵŏĭŊŘŀĚĨƟĬŐĸŃėŜŅĬŉĚĩŉĚėĺŅĴĮĸŀħĳńĵŏĮƦĬĽŜŅėńĠȮĴňĪńĔļŃĔŅĶĮĶŃĵŋĔĨƢ
ŐĸŃĭŌĶĦŅĔŅĶėĺŅĴĶŌƟȮ 

ĝńŘĬĮƖĪňŗȮ4ȮȮĬńĔĻŉĔļŅĴňėĺŅĴĶŌƟŐĸŃĴňĪńĔļŃŒĬĔŅĶĬŜŅŏĽĬŀĕƟŀĴŌĸĪŅĚŏĝŇĚĺŇĝŅĔŅĶœħƟŀĵƞŅĚŏľĴŅŃĽĴȮĴň
ĺŇĬńĵȮĴňėĺŅĴĶńĭįŇħĝŀĭŒĬĔŅĶĪŜŅĚŅĬĪňŗœħƟĶńĭĴŀĭľĴŅĵȮŐĸŃĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚ
ĴňĮĶŃĽŇĪīŇĳŅı ŐĸŃĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŏıŊŗŀŐĔƟœĕĮƤĠľŅœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
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2. ŐįĬıńĥĬŅĮĶńĭĮĶŋĚ 
 

ŐįĬĔŅĶıńĥĬŅ-ŏĮĸňŗĵĬŐĮĸĚ ĔĸĵŋĪīƢ ľĸńĔģŅĬ-ĨńĺĭƞĚĝňŘ 
/,ȮĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒľƟĽŀħėĸƟŀĚ
ĔńĭĬőĵĭŅĵŐĸŃĵŋĪīĻŅĽĨĶƢĝŅĨŇȮ
ŏĮƚŅľĴŅĵĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬĕŀĚȮ
SDGsȮĬőĵĭŅĵĔĸĵŋĪīƢĕŀĚ
ĴľŅĺŇĪĵŅĸńĵȮŐĸŃėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟ
ĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵ 

 
 

1. ĴňĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĪŋĔȮ3ȮĮƖȮőħĵ
ıŇěŅĶĦŅěŅĔĮĶŃĽŇĪīŇįĸĕŀĚ
ľĸńĔĽŌĨĶȮĨŅĴįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗ
ĶŃĭŋœĺƟ 

2. ıŇěŅĶĦŅěŅĔȮKPIȮĪňŗŀĵŌƞŒĬĔŅĶ
ĮĶŃŏĴŇĬėŋĦĳŅıĔŅĶĻŉĔļŅĪňŗ
ŏĔňŗĵĺĕƟŀĚĔńĭľĸńĔĽŌĨĶ 

3. ĶĺĭĶĺĴĨŇħĨŅĴįĸĔŅĶĮĶŃŏĴŇĬȮQAȮ
ĕŀĚľĸńĔĽŌĨĶĶĺĴĨŅĴĶŃĵŃŏĺĸŅĪňŗ
ŏľĴŅŃĽĴȮ&œĴƞŏĔŇĬȮ3ȮĮƖ'ȮŒĬħƟŅĬ
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮėĺŅĴıŉĚıŀŒěȮ
ŐĸŃĳŅĺŃĔŅĶœħƟĚŅĬĕŀĚĭńĦĤŇĨ 

1. ĶƟŀĵĸŃĕŀĚĭńĦĤŇĨĶŃħńĭĮĶŇĠĠŅĨĶňĪňŗœħƟ
ĚŅĬĪŜŅŐĸŃĔŅĶĮĶŃĔŀĭŀŅĝňıŀŇĽĶŃ
ĳŅĵŒĬȮ/ȮĮƖ 

2. ĶƟŀĵĸŃĕŀĚĭńĦĤŇĨĶŃħńĭĮĶŇĠĠŅĨĶňĪňŗœħƟĶńĭ
ŏĚŇĬŏħŊŀĬŏĶŇŗĴĨƟĬŏĮƦĬœĮĨŅĴŏĔĦĤƢ 

3. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬŅĵěƟŅĚȮ
įŌƟĮĶŃĔŀĭĔŅĶȮŐĸŃįŌƟŒĝƟĭńĦĤŇĨ 
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ľĴĺħĪňŗȮ3. ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮĔŅĶħŜŅŏĬŇĬĔŅĶȮŐĸŃőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶ 
 

/,ȮĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮ 
/,/ȮĶŃĭĭ  
Ä ĶŃĭĭĔŅĶĻŉĔļŅĨĸŀħĮƖ  &œĴƞĬƟŀĵĔĺƞŅȮ,,,,,,,,,ȮĽńĮħŅľƢ' 
Ä ĶŃĭĭĪĺŇĳŅė őħĵȮ/ȮĮƖĔŅĶĻŉĔļŅȮŐĭƞĚŀŀĔŏĮƦĬȮ0ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮ 
Ȯ/ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮĴňĶŃĵŃŏĺĸŅœĴƞĬƟŀĵĔĺƞŅȮ/3ȮĽńĮħŅľƢ 

Ä ĶŃĭĭľĬƞĺĵĔŅĶĻŉĔļŅȮ&Module) 
 

/,0ȮĔŅĶěńħĔŅĶĻŉĔļŅĳŅėķħŌĶƟŀĬȮ  
Ä ŐįĬĔŅĶĻŉĔļŅĔŜŅľĬħŒľƟĴňĳŅėķħŌĶƟŀĬȮȮȮȮȮȮ 
Ä ŐįĬĔŅĶĻŉĔļŅœĴƞĴňĳŅėķħŌĶƟŀĬ 

 

/,1ȮĔŅĶŏĪňĵĭŏėňĵĚľĬƞĺĵĔŇĨŒĬĶŃĭĭĪĺŇĳŅė  
 -ȮœĴƞĴňȮ- 
 

0,ȮĔŅĶħŜŅŏĬŇĬĔŅĶľĸńĔĽŌĨĶ 
2.1 ĺńĬ-ŏĺĸŅŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ 
Ä ĶŃĭĭĪĺŇĳŅė 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ĨńŘĚŐĨƞŏħŊŀĬĴŇĩŋĬŅĵĬȮĩŉĚȮĨŋĸŅėĴ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2ȮĨńŘĚŐĨƞŏħŊŀĬıķĻěŇĔŅĵĬȮĩŉĚȮĴňĬŅėĴ 
Ä ȮŒĬŏĺĸŅĶŅĝĔŅĶ 
Ä ȮĬŀĔŏĺĸŅĶŅĝĔŅĶȮ 

Ä ĶŃĭĭĔŅĶĻŉĔļŅĨĸŀħĮƖȮ&ŏħŊŀĬ,,,,,,,,,,,,,,,,,,,,ȮĩŉĚ,,,,,,,,,,,,,,,,,,,,,' 
Ä ȮŒĬŏĺĸŅĶŅĝĔŅĶ 
Ä ȮĬŀĔŏĺĸŅĶŅĝĔŅĶȮ 

Ä ĶŃĭĭľĬƞĺĵĔŅĶĻŉĔļŅȮ&ŏħŊŀĬ,,,,,,,,,,,,,,,,,,,,ȮĩŉĚ,,,,,,,,,,,,,,,,,,,,,' 
Ä ȮŒĬŏĺĸŅĶŅĝĔŅĶ 
Ä ȮĬŀĔŏĺĸŅĶŅĝĔŅĶȮ 

 
 
 
 

V 

V 

V 

V 
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0,0ȮėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅȮ 
(1) ĨƟŀĚĽŜŅŏĶŖěĔŅĶĻŉĔļŅœĴƞĨŗŜŅĔĺƞŅĴńīĵĴĻŉĔļŅĨŀĬĮĸŅĵŒĬŐįĬĔŅĶŏĶňĵĬĕŀĚĺŇĪĵŅĻŅĽĨĶƢ-
ėĦŇĨĻŅĽĨĶƢ ľĶŊŀŏĪňĵĭŏĪƞŅ ŐĸŃ 

(2)  įƞŅĬĔŅĶėńħŏĸŊŀĔĨŅĴŏĔĦĤƢĕŀĚĽŜŅĬńĔĚŅĬĮĸńħĔĶŃĪĶĺĚĔŅĶŀŋħĴĻŉĔļŅȮĺŇĪĵŅĻŅĽĨĶƢȮĺŇěńĵŐĸŃ
ĬĺńĨĔĶĶĴŐĸŃ/ľĶŊŀŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĕƟŀĭńĚėńĭĔŅĶėńħŏĸŊŀĔĕŀĚėĦŃĺŇĪĵŅĻŅĽĨĶƢȮ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ 

 (3) ŏĔĦĤƢĔŅĶĶńĭĬńĔĻŉĔļŅĽľĔŇěĻŉĔļŅ ĨƟŀĚŏĮƦĬĬńĔĻŉĔļŅĺŇĝŅŏŀĔŏėĴňĪňŗŏĶňĵĬĔĶŃĭĺĬĺŇĝŅŒĬȮȮȮȮ
ľĴĺħĻŉĔļŅĪńŗĺœĮŐĸŃľĴĺħĺŇĝŅŐĔĬėĶĭĩƟĺĬĨŅĴŐįĬĔŅĶĻŉĔļŅĕŀĚŐįĬĮĔĨŇŒĬĝńŘĬĮƖĪňŗȮ/ȮȮȮȮȮȮȮ
ŐĸŃĝńŘĬĮƖĪňŗȮ0ȮŐĸŃĴňĶŃħńĭŐĨƟĴėŃŐĬĬŏĜĸňŗĵĽŃĽĴĕńŘĬĨŗŜŅȮ2,30Ȯ(ěŅĔĶŃĭĭȮ2ȮĶŃħńĭėŃŐĬĬ) 

 

 ĔŅĶėńħŏĸŊŀĔįŌƟŏĕƟŅĻŉĔļŅ 
(1)  ĬńĔŏĶňĵĬĪňŗŏĕƟŅĻŉĔļŅőħĵĶŃĭĭėńħŏĸŊŀĔĕŀĚĽŜŅĬńĔĚŅĬĮĸńħĔĶŃĪĶĺĚĔŅĶŀŋħĴĻŉĔļŅȮ
ĺŇĪĵŅĻŅĽĨĶƢȮĺŇěńĵŐĸŃĬĺńĨĔĶĶĴ 

(2)  ĬńĔŏĶňĵĬĪňŗĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮŏĮƦĬįŌƟħŜŅŏĬŇĬĔŅĶėńħŏĸŊŀĔŏŀĚ 
(3)  ĔŅĶėńħŏĸŊŀĔőħĵėĦŃĺŇĪĵŅĻŅĽĨĶƢħƟĺĵĺŇīňĔŅĶĽŀĭĕƟŀŏĕňĵĬŐĸŃ-ľĶŊŀȮĔŅĶĽŀĭĽńĴĳŅļĦƢ 
 ĶĺĴĪńŘĚıŇěŅĶĦŅěŅĔįĸĔŅĶĻŉĔļŅĶŃħńĭĴńīĵĴĻŉĔļŅĨŀĬĮĸŅĵȮŐĸŃėŃŐĬĬĽŀĭőħĵ 
 ĶŃĭĭėńħŏĸŊŀĔĕŀĚĽŜŅĬńĔĚŅĬĮĸńħĔĶŃĪĶĺĚĔŅĶŀŋħĴĻŉĔļŅȮĺŇĪĵŅĻŅĽĨĶƢȮĺŇěńĵŐĸŃĬĺńĨĔĶĶĴ 

 

0,1ȮĮƤĠľŅĕŀĚĬńĔĻŉĔļŅŐĶĔŏĕƟŅȮ 
Ä ėĺŅĴĶŌƟħƟŅĬĳŅļŅĨƞŅĚĮĶŃŏĪĻœĴƞŏıňĵĚıŀ 
Ä ėĺŅĴĶŌƟħƟŅĬėĦŇĨĻŅĽĨĶƢ/ĺŇĪĵŅĻŅĽĨĶƢœĴƞŏıňĵĚıŀ 
Ä ĔŅĶĮĶńĭĨńĺěŅĔĔŅĶŏĶňĵĬŒĬĶŃħńĭĴńīĵĴĻŉĔļŅȮ 
Ä ĬńĔĻŉĔļŅœĴƞĮĶŃĽĚėƢěŃŏĶňĵĬŒĬĽŅĕŅĺŇĝŅĪňŗĽŀĭėńħŏĸŊŀĔœħƟ 
 

2.4ȮĔĸĵŋĪīƢŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏıŊŗŀŐĔƟœĕĮƤĠľŅȮ-ȮĕƟŀěŜŅĔńħĕŀĚĬńĔĻŉĔļŅŒĬĕƟŀȮ0,1 
XȮ ěńħĽŀĬŏĽĶŇĴŏĨĶňĵĴėĺŅĴĶŌƟıŊŘĬģŅĬĔƞŀĬĔŅĶŏĶňĵĬ 
X  ěńħĔŅĶĮģĴĬŇŏĪĻĬńĔĻŉĔļŅŒľĴƞȮŐĬŃĬŜŅĔŅĶĺŅĚŏĮƚŅľĴŅĵĝňĺŇĨȮŏĪėĬŇėĔŅĶŏĶňĵĬŒĬ 
ȮȮȮȮȮ ĴľŅĺŇĪĵŅĸńĵȮŐĸŃĔŅĶŐĭƞĚŏĺĸŅ 
X  ěńħŒľƟĴňĶŃĭĭŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŏıŊŗŀĪŜŅľĬƟŅĪňŗĽŀħĽƞŀĚħŌŐĸȮĨńĔŏĨŊŀĬȮŒľƟėŜŅŐĬŃĬŜŅŐĔƞ 
ȮȮȮȮȮ ĬńĔĻŉĔļŅȮŐĸŃŒľƟŏĬƟĬĵŘŜŅŒĬĔĶĦňĪňŗĬńĔĻŉĔļŅĴňĮƤĠľŅĨŅĴĕƟŅĚĨƟĬŏĮƦĬĔĶĦňıŇŏĻļ 
X  ěńħĔŇěĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĽĶƟŅĚėĺŅĴĽńĴıńĬīƢĕŀĚĬńĔĻŉĔļŅŐĸŃĔŅĶħŌŐĸĬńĔĻŉĔļŅ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ œħƟŐĔƞȮĺńĬŐĶĔıĭĶŃľĺƞŅĚĬńĔĻŉĔļŅĔńĭŀŅěŅĶĵƢȮĺńĬıĭįŌƟĮĔėĶŀĚȮĔŅĶĨŇħĨŅĴĔŅĶŏĶňĵĬ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ĕŀĚĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗȮ1ȮěŅĔŀŅěŅĶĵƢįŌƟĽŀĬȮŐĸŃěńħĔŇěĔĶĶĴĽŀĬŏĽĶŇĴĩƟŅěŜŅŏĮƦĬ 

V 

V 

V 

V 
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XȮ ěńħĔŇěĔĶĶĴĮĶŃĝŅĽńĴıńĬīƢŒľƟĕƟŀĴŌĸŏĔňŗĵĺĔńĭĽŅĕŅĺŇĝŅĪňŗėĶĭĩƟĺĬ ĪńŘĚŒĬħƟŅĬĺŇĝŅĔŅĶȮ
 ĔŇěĔĶĶĴŏĽĶŇĴľĸńĔĽŌĨĶŐĸŃĔŅĶĮĶŃĔŀĭŀŅĝňıľĸńĚĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

XȮȮ ěńħőėĶĚĔŅĶŀĭĶĴĳŅļŅŀńĚĔķļ 
ȮȮȮȮȮȮȮXȮȮ ŏıŇŗĴĔĶŃĭĺĬĺŇĝŅėĦŇĨĻŅĽĨĶƢĪňŗĨƟŀĚŒĝƟŒĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĺŇĝŅŏėĴňŀŊŗĬ 
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0,3ȮŐįĬĔŅĶĶńĭĬńĔĻŉĔļŅŐĸŃįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃĵŃȮ3ȮĮƖȮ
 

 
ĶŃħńĭĝńŘĬĮƖ 

ěŜŅĬĺĬĬńĔĻŉĔļŅŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ (ėĬ) 

2564 2565 2566 2567 2568 

ŐįĬ
ĮĔĨŇ 

ŐįĬ 
ĽľĔŇěĻŉĔļŅ 

ŐįĬ
ĮĔĨŇ 

ŐįĬ 
ĽľĔŇěĻŉĔļŅ 

ŐįĬ
ĮĔĨŇ 

ŐįĬ 
ĽľĔŇěĻŉĔļŅ 

ŐįĬ
ĮĔĨŇ 

ŐįĬ 
ĽľĔŇěĻŉĔļŅ 

ŐįĬ
ĮĔĨŇ 

ŐįĬ 
ĽľĔŇěĻŉĔļŅ 

ĝńŘĬĮƖĪňŗȮ1 65 /3 65 /3 65 /3 65 /3 65 /3 

ĝńŘĬĮƖĪňŗȮ2 - - 65 /3 65 /3 65 /3 65 /3 

ĝńŘĬĮƖĪňŗȮ3 - - - - 65 /3 65 /3 65 /3 

ĝńŘĬĮƖĪňŗȮ4 - - - - - - 65 /3 65 /3 

ĶĺĴěŜŅĬĺĬĬńĔĻŉĔļŅ
ŐĨƞĸŃŐįĬ 

65 15 130 10 195 45 260 60 260 60 

ĶĺĴěŜŅĬĺĬĬńĔĻŉĔļŅ
ĪńŘĚĽŇŘĬ 

80 160 240 10. 10. 

ėŅħĺƞŅěŃĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅ 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
 

 
 

6. 6. 
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0,4ȮĚĭĮĶŃĴŅĦĨŅĴŐįĬ  
 1. ĶŅĵĚŅĬĕƟŀĴŌĸĚĭĮĶŃĴŅĦĳŅıĶĺĴĶŃħńĭėĦŃȮ3 ĮƖȮőħĵěŜŅŐĬĔĶŅĵĸŃŏŀňĵħĨŅĴľńĺĕƟŀĔŅĶŏĽĬŀĨńŘĚ

ĚĭĮĶŃĴŅĦ 
Ȯ 
ŐįĬĚŅĬ 

ĮƖĚĭĮĶŃĴŅĦ 

0342 0343 (ĮĶŃĴŅĦĔŅĶ' 0344 (ĮĶŃĴŅĦĔŅĶ' 

ĚĭĮĶŃĴŅĦ
ŐįƞĬħŇĬ 

(ĮĶŃĴŅĦĔŅĶ' 

ĚĭĮĶŃĴŅĦ 
ŏĚŇĬĶŅĵœħƟ 

ĚĭĮĶŃĴŅĦ
ŐįƞĬħŇĬ 

ĚĭĮĶŃĴŅĦ 
ŏĚŇĬĶŅĵœħƟ 

ĚĭĮĶŃĴŅĦ
ŐįƞĬħŇĬ 

ĚĭĮĶŃĴŅĦ 
ŏĚŇĬĶŅĵœħƟ 

ĔŅĶŏĶňĵĬĔŅĶĽŀĬ 145*344*/.. 54*.23*2.. 131*04.*1.. 43*236*... 14.*103*3.. 46*432*... 

ĺŇěńĵ  //*226*4..  //*.24*...  //*/46*... 

ĭĶŇĔŅĶĺŇĝŅĔŅĶŐĔƞĽńĚėĴ  /*615*1..  /*434*...  /*454*... 

ĔŅĶĪŜŅĬŋĭŜŅĶŋĚĻŅĽĬŅȮĻŇĸĮŃȮ
ĺńĥĬīĶĶĴŐĸŃĽŇŗĚŐĺħĸƟŀĴ 

 31.*..0  31.*...  31.*... 

ĽĬńĭĽĬŋĬĺŇĝŅĔŅĶ  0*/56*...  0*.01*...  0*.27*... 

ĭĶŇľŅĶĴľŅĺŇĪĵŅĸńĵ 25*147*0.. 1/*24.*5.. 26*1/4*4.. 06*733*... 27*061*... 06*/.4*... 

ĶĺĴ 2/2*713*1.. /01*3..*... 2./*354*7.. /.7*446*... 2.7*4.6*3.. //0*/61*... 

ĶĺĴĪńŘĚĽŇŘĬ 316*213*1.. 3//*022*7.. 30/*57/*3.. 

 
2. ėƞŅŒĝƟěƞŅĵĨƞŀľńĺ 
   - ŐįĬĮĔĨŇȮȮȮȮȮȮȮȮȮȮȮȮ1.5,091.84 ȮĭŅĪ / ėĬ 
   - ŐįĬĽľĔŇěĻŉĔļŅȮȮȮ1.5,091.84 ȮĭŅĪȮ/ ėĬ 

 
0,5ȮĶŃĭĭĔŅĶĻŉĔļŅ    
Ä ŐĭĭĝńŘĬŏĶňĵĬ 
Ä ŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀĽŇŗĚıŇĴıƢŏĮƦĬľĸńĔ 
Ä ŐĭĭĪŅĚœĔĸįƞŅĬĽŊŗŀŐıĶƞĳŅıŐĸŃŏĽňĵĚŏĮƦĬĽŊŗŀľĸńĔ 
Ä ŐĭĭĪŅĚœĔĸĪŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢŏĮƦĬĽŊŗŀľĸńĔȮ&E-learning) 
Ä ŐĭĭĪŅĚœĔĸĪŅĚŀŇĬŏĪŀĶƢŏĬŖĨ 
Ä ŀŊŗĬŕȮ&ĶŃĭŋ'Ȯ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

 
2.8 ĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨȮĔĶŃĭĺĬĺŇĝŅŐĸŃĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬĕƟŅĴĴľŅĺŇĪĵŅĸńĵ 

1) ĔĶŃĭĺĬĺŇĝŅĪňŗĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞěŃıŇěŅĶĦŅĶńĭőŀĬȮěŃĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĪňŗĴňŏĬŊŘŀľŅŀĵŌƞŒĬ
ĶŃħńĭŏħňĵĺĔńĬľĶŊŀĴňėĺŅĴŒĔĸƟŏėňĵĚĔńĭĔĶŃĭĺĬĺŇĝŅĪňŗĔŜŅľĬħœĺƟŒĬőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶĽŅĕŅĺŇĝŅ

V 
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ĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮľĶŊŀŏĮƦĬĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƦĬĮĶŃőĵĝĬƢĨƞŀĔŅĶŏĶňĵĬĕŀĚĬńĔĻŉĔļŅȮŐĸŃ
ĨƟŀĚœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔėĦŃĪňŗŏĔňŗĵĺĕƟŀĚ 

2) ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞěŃıŇěŅĶĦŅőŀĬĔĶŃĭĺĬĺŇĝŅȮěŜŅĬĺĬľĬƞĺĵĔŇĨȮĸŜŅħńĭĕńŘĬĕŀĚĔĶŃĭĺĬĺŇĝŅ
ĪňŗĬńĔĻŉĔļŅŏĶňĵĬĴŅěŅĔĴľŅĺŇĪĵŅĸńĵŀŊŗĬȮőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚėĦŃĪňŗŏĔňŗĵĺĕƟŀĚȮĪńŘĚĬňŘ ŀŅěĨƟŀĚĴň
ĔŅĶıŇěŅĶĦŅĮĶńĭŏĕƟŅĽŌƞĶŃĭĭĸŜŅħńĭĕńŘĬĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅ
ĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,Ȯ034/ȮĕƟŀȮ6ȮŐĸŃȮ7 

 
1,ȮľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬȮ 

3.1 ľĸńĔĽŌĨĶȮ 
3.1.1 ěŜŅĬĺĬľĬƞĺĵĔŇĨ 

   ŐįĬĮĔĨŇ  ĶĺĴĨĸŀħľĸńĔĽŌĨĶœĴƞĬƟŀĵĔĺƞŅ    131     ľĬƞĺĵĔŇĨ 
   ŐįĬĽľĔŇěĻŉĔļŅ ĶĺĴĨĸŀħľĸńĔĽŌĨĶœĴƞĬƟŀĵĔĺƞŅ       130     ľĬƞĺĵĔŇĨ 

  
3.1.2 őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ Ȯ 

ȮȮȮŐįĬĮĔĨŇ 
&/'ȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ 
ȮȮȮȮȮĺŇĝŅĭńĚėńĭ 

  30 
24  

ľĬƞĺĵĔŇĨ 
ľĬƞĺĵĔŇĨ 

 -ȮĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟŏĶňĵĬĶŌƟ 15 ľĬƞĺĵĔŇĨ 

 -ȮĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟĶƞĺĴĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴȮ   3 ľĬƞĺĵĔŇĨ 

 -ȮĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚȮ   6 ľĬƞĺĵĔŇĨ 

 ȮĺŇĝŅŏĸŊŀĔȮőħĵŏĸŊŀĔěŅĔȮ1ȮĔĸŋƞĴĺŇĝŅ     6 ľĬƞĺĵĔŇĨ 

&0'ȮľĴĺħĺŇĝŅŏĜıŅŃ œĴƞĬƟŀĵĔĺƞŅ  75 ľĬƞĺĵĔŇĨ 
 - ĺŇĝŅŐĔĬ   08 ľĬƞĺĵĔŇĨ 
 -ȮĺŇĝŅŏŀĔ  œĴƞĬƟŀĵĔĺƞŅ 47 ľĬƞĺĵĔŇĨ 
  ĺŇĝŅŏŀĔĭńĚėńĭ   33 ľĬƞĺĵĔŇĨ 
  ĺŇĝŅŏŀĔŏĸŊŀĔ  œĴƞĬƟŀĵĔĺƞŅ /2 ľĬƞĺĵĔŇĨ 
 -ȮĺŇĝŅőĪȮ&ĩƟŅĴň'  œĴƞĬƟŀĵĔĺƞŅ /3 ľĬƞĺĵĔŇĨ 
&1'ȮľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň œĴƞĬƟŀĵĔĺƞŅ  ȮȮ4 ľĬƞĺĵĔŇĨ 
 
ŐįĬĽľĔŇěĻŉĔļŅ 
&/'ȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ      30  ȮȮȮľĬƞĺĵĔŇĨ 
ȮȮȮȮȮĺŇĝŅĭńĚėńĭ   ȮȮ02 ȮȮȮľĬƞĺĵĔŇĨ 
 -ȮĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟŏĶňĵĬĶŌƟȮ   15 ȮȮȮľĬƞĺĵĔŇĨ 
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 -ȮĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟĶƞĺĴĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ    3 ȮȮȮľĬƞĺĵĔŇĨ 

 -ȮĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚȮ    6 ȮȮȮľĬƞĺĵĔŇĨ 

 ȮȮĺŇĝŅŏĸŊŀĔȮőħĵŏĸŊŀĔěŅĔȮ1ȮĔĸŋƞĴĺŇĝŅ      6 ȮȮȮľĬƞĺĵĔŇĨ 

&0'ȮľĴĺħĺŇĝŅŏĜıŅŃ œĴƞĬƟŀĵĔĺƞŅ  74 ľĬƞĺĵĔŇĨ 
 - ĺŇĝŅŐĔĬ   06 ľĬƞĺĵĔŇĨ 
 - ĺŇĝŅŏŀĔ  œĴƞĬƟŀĵĔĺƞŅ 46 ľĬƞĺĵĔŇĨ 
  ĺŇĝŅŏŀĔĭńĚėńĭ   35 ľĬƞĺĵĔŇĨ 
  ĺŇĝŅŏŀĔŏĸŊŀĔ  œĴƞĬƟŀĵĔĺƞŅ // ľĬƞĺĵĔŇĨ 
 - ĺŇĝŅőĪȮ&ĩƟŅĴň'  œĴƞĬƟŀĵĔĺƞŅ /3 ľĬƞĺĵĔŇĨ 
&1'ȮľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň œĴƞĬƟŀĵĔĺƞŅ  Ȯ4 ľĬƞĺĵĔŇĨ 

 
3.1.1ȮĔĶŃĭĺĬĺŇĝŅȮ 

ŐįĬĮĔĨŇȮ(Regular Plan) 
(1) ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ                                    30 ľĬƞĺĵĔŇĨ 
 General Education                 30 Credits 
      ĺŇĝŅĭńĚėńĭȮ                   24 ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮRequired Courses        ȮȮȮȮȮȮȮȮȮ24 Credits 

 1.1 ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟŏĶňĵĬĶŌƟȮ&Learner Person'                   15ȮľĬƞĺĵĔŇĨ 
     001101 Ĵ.ŀ. 101        ȮĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ/                                   3(3-0-6) 

    ENGL 101  Fundamental English 1   
 001102 Ĵ,ŀ, 102  ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ0                   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   
 001203 Ĵ,ŀ, 223  ĳŅļŅŀńĚĔķļŒĬĭĶŇĭĪĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň                 3(3-0-6) 

    ENGL 225  English in Science and Technology Context 
      204100  ĺ,ėı,Ȯ100  ȮȮŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĝňĺŇĨĽĴńĵŒľĴƞ                           3(3-0-6) 
               CS 100    Information Technology and Modern Life  
 
1.2 ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟĶƞĺĴĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ  Ȯ                     3ȮľĬƞĺĵĔŇĨ 
     &Innovative Co-creator' 

201114 ĺ,ĺĪ, 114 ĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴŒĬőĸĔĮƤěěŋĭńĬ 3&3-0-6' 
 SC 114 Environmental Science in TodayŲs World  
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/,1ȮĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚ &Active Citizen'           6 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  

ĺŇĝŅŏĸŊŀĔȮ&GE Electives)                                                                          4 ľĬƞĺĵĔŇĨ 
ŒľƟĬńĔĻŉĔļŅŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅěŅĔĪńŘĚȮ1ȮĔĸŋƞĴŏıŇŗĴŏĨŇĴŀňĔȮ4ȮľĬƞĺĵĔŇĨ ěŅĔĔĶŃĭĺĬĺŇĝŅĨƞŀœĮĬňŘ 
A student also chooses at least 4 credits from these 1 groups ofȮGE courses. 
- ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟŏĶňĵĬĶŌƟȮ&Learner Person) 

011269 Ĵ,ĮĶ, 269 ĮĶńĝĠŅŏĻĶļģĔŇěıŀŏıňĵĚ 3&3-0-6' 
 PHIL 269 Philosophy of Sufficiency Economy  
012100 Ĵ,ĻĬ, 100 ĔŅĶıńĥĬŅěŇĨŏıŊŗŀėŋĦĳŅıĝňĺŇĨĪňŗħň 3&2-3-4' 
 RE 100 Mind Development forȮHigh Quality of Life  
074101 Ļ,Ľĕ, 101 ĔŅĶĽƞĚŏĽĶŇĴĽŋĕĳŅıŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 3&3-0-6' 
 EDHL 101 Promoting of Health in Everyday Life  
211100 ĺ,ĝĪ, 100 ĔŇĬħňȮ8ȮĔŅĶĴňĝňĺŇĨĪňŗħňĕŉŘĬŐĸŃĔŅĶĮƚŀĚĔńĬőĶė 3&3-0-6' 
 BCT 100 Eating Well 8ȮBetter LivingȮand Disease Prevention  
702101 ĭī,ĔĚ, 101 ĔŅĶŏĚŇĬŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 3&3-0-6' 
 FINA 101 Finance for Daily Life  
851100 ĽĴ, 100 ĔŅĶĽŊŗŀĽŅĶŏĭŊŘŀĚĨƟĬ 3&3-0-6' 
 MC 100 Introduction to Communication 

 
 

- ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟĶƞĺĴĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ &Innovative Co-creator) 

013110 Ĵ,ěĺ, 110 ěŇĨĺŇĪĵŅĔńĭĝňĺŇĨĮĶŃěŜŅĺńĬ 3&3-0-6' 
 PSY 110 Psychology and Daily Life  
176100 Ĭ,ĻĪ, 100 ĔġľĴŅĵŐĸŃőĸĔĽĴńĵŒľĴƞ 3&3-0-6' 
 LAGE 100 Law and Modern World  
201190 ĺ,ĺĪ, 190 ĔŅĶėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮĔŅĶŐĔƟĮƤĠľŅ 

ŐĸŃĔŅĶĽŊŗŀĽŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 
3&3-0-6' 

 SC 190 Critical Thinking, Problem Solving and Science 
Communication 

 

602103 ŀ,Īĝ, 103 ŀŋĨĽŅľĔĶĶĴŏĔļĨĶĔńĭėŋĦĳŅıĝňĺŇĨ 3&3-0-6' 
 BIOT 103 Agro-Industry and Quality of Life  
703103 ĭī,Ĕě, 103 ĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶŐĸŃīŋĶĔŇěŏĭŊŘŀĚĨƟĬ 3&3-0-6' 



21 
 

 MGMT 103 Introduction to EntrepreneurshipȮand Business  
751100 ĻĻ, 100 ŏĻĶļģĻŅĽĨĶƢŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 3&3-0-6' 
 ECON 100 Economics for Everyday Life 

 

 

-ȮĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚȮ&Active Citizen) 

011100 Ĵ,ĮĶ, 100 ĴĬŋļĵƢĔńĭĮĶńĝĠŅ 3&3-0-6' 
 PHIL 100 Man and Philosophy  
012200 Ĵ,ĻĬ, 200 ěŇĨŀŅĽŅ 1&0-0-3' 
 RE 200 Mind Volunteer  
057132 Ļ,ĸ, 132 ĝňĺŇĨĴňĽŋĕŒĬėƞŅĵıńĔŐĶĴ  2&2-0-4' 
 EDPE 132 Happy Life in Camping  
109114 ĺě,ĻĮ, 114 ĻŇĸĮŃŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ  3&3-0-6' 
 FAGE 114 Art in Everyday Life  
109115 ĺě,ĻĮ, 115 ĝňĺŇĨĔńĭĽŋĬĪĶňĵŃ  3&3-0-6' 
 FAGE 115 Life and Aesthetics  

 
(2) ľĴĺħĺŇĝŅŏĜıŅŃ     œĴƞĬƟŀĵĔĺƞŅ                   95 ľĬƞĺĵĔŇĨ 
 Field of Specialization     a minimum of            95 Credits 
 2.1 ĺŇĝŅŐĔĬ                        28 ľĬƞĺĵĔŇĨ 
  Core Courses                  28 Credits 

202101 ĺ.ĝĺ. 101 ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ1 3(3-0-6) 
 BIOL 101 Basic Biology 1  
202103 ĺ.ĝĺ. 103 ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ1           1(0-3-0) 
 BIOL 103 Biology Laboratory 1  
203103 ĺ.ėĴ. 103 ŏėĴňĪńŗĺœĮȮ1             3(3-0-6) 
 CHEM 103 General Chemistry 1  
203104 ĺ.ėĴ. 104 ŏėĴňĪńŗĺœĮȮ2         3(3-0-6) 
 CHEM 104 General Chemistry 2  
203107 ĺ.ėĴ. 107 ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ1             1(0-3-0) 
 CHEM 107 General Chemistry Laboratory 1  
203108 ĺ.ėĴ. 108 ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ2 1(0-3-0) 
 CHEM 108 General Chemistry Laboratory 2  
204102   ĺ,ėı, /.0 ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŀńěĜĶŇĵŃ:ȮĔŅĶĽŜŅĶĺěħƟŅĬŏĪėĬŇėŐĸŃĔŅĶ

ĮĶŃĵŋĔĨƢ 
3(2-2-5) 
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 CS 102 Intelligent Data Analysis: Survey of Techniques 
and Applications                                     

 

206115 ĺ.ėĦ. 115 ŐėĸėŌĸńĽĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢīĶĶĴĝŅĨŇȮ/ȮȮȮȮȮȮȮ     3(2-2-5) 
 MATH 115 Calculus for Natural Sciences 1  
206116 ĺ.ėĦ. 116 ŐėĸėŌĸńĽĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢīĶĶĴĝŅĨŇȮ2ȮȮȮȮȮȮȮ    3(2-2-5) 
 MATH 116 Calculus for Natural Sciences 2  
207117 ĺ.ĲĽ. 117 ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢȮ1           1(0-3-0) 
 PHYS 117 Physics Laboratory 1  
207187 ĺ.ĲĽ. 187 ĲƕĽŇĔĽƢȮ1 3(3-0-6) 
 PHYS 187 Physics 1  
208262    ĺ,Ľĩ, 040ȮȮȮȮȮ  ĽĩŇĨŇŏĭŊŘŀĚĨƟĬĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň 3(3-0-6) 
 STAT 262      Elementary Statistics for Science and Technology  

  
2.2  ĺŇĝŅŏŀĔ     œĴƞĬƟŀĵĔĺƞŅ                           Ȯ     69 ľĬƞĺĵĔŇĨ 
 Major:     a minimum of                              69 Credits 
    ŒĬěŜŅĬĺĬĬňŘŀĵƞŅĚĬƟŀĵȮ36 ľĬƞĺĵĔŇĨȮ ěŃĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ 300 - 400 ŐĸŃŀĵƞŅĚĬƟŀĵȮ18 
ľĬƞĺĵĔŇĨȮ ĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ400  
  Among the credits earned from the major courses taken, a minimum of 36 credits 
must be from the advanced level courses (300 ů 400), of which at least 18 credits must be 
from the 400 level courses  
 2.2.1 ĺŇĝŅŏŀĔĭńĚėńĭ                                  53 ľĬƞĺĵĔŇĨ 
    Major Requirements                                 53 Credits 

203201  ĺ.ėĴ. 201 ȮȮȮȮȮ ŏėĴňŀŇĬĪĶňĵƢȮ1 3(3-0-6) 
 CHEM 201      Organic Chemistry 1  
203202     ĺ.ėĴ. 202     Ȯ ŏėĴňŀŇĬĪĶňĵƢȮ2 3(3-0-6) 
 CHEM 202      Organic Chemistry 2  
203211 ĺ.ėĴ. 211 ŏėĴňŀĬŇĬĪĶňĵƢıŊŘĬģŅĬ 2(2-0-4) 
 CHEM 211      Fundamental Inorganic Chemistry    
203222  ȮȮ ĺ.ėĴ. 222 ȮȮȮȮȮ ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ1 3(3-0-6) 
 CHEM 222      Physical Chemistry 1  
203221  ȮȮ ĺ.ėĴ. 223 ȮȮȮȮȮ ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ2 1(3-0-6) 
 CHEM 221 Physical Chemistry 2  
               Ȯ ȮȮȮȮȮ                                         
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203228 ĺ.ėĴ. 228 ĮĢŇĭńĨŇĔŅĶŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ1 1(0-3-0) 
 CHEM 228 Physical Chemistry Laboratory 1  
203231  ȮȮ ĺ.ėĴ. 231 ŏėĴňĺŇŏėĶŅŃľƢŏĭŊŘŀĚĨƟĬ 3(3-0-6) 
 CHEM 231      Fundamental Analytical Chemistry  
203232     ĺ.ėĴ. 232 œĲĲƚŅŏėĴňĺŇŏėĶŅŃľƢ     2(2-0-4) 
 CHEM 232 Electroanalytical Chemistry  
203241 ĺ.ėĴ. 241 ȮȮȮȮȮ ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ1 1(0-3-0) 
 CHEM 241      Organic Chemistry Laboratory 1  
203242     ĺ.ėĴ. 242 ȮȮȮȮȮ ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ2 1(0-3-0) 
 CHEM 242      Organic Chemistry Laboratory 2  
203286     ĺ.ėĴ. 286 ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢ 1 1(0-3-0) 
 CHEM 286      Analytical Chemistry Laboratory 1  
203287  ȮȮ ĺ.ėĴ. 287 ȮȮȮȮȮȮ ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢ 2 1(0-3-0) 
 CHEM 287 Analytical Chemistry Laboratory 2  
203303     ĺ.ėĴ. 303 ĽŏĮĔőĪĶĽőĔĮƖĪŅĚŏėĴňŀŇĬĪĶňĵƢ 3(3-0-6) 
 CHEM 303 Organic Spectroscopy  
203308 ĺ.ėĴ. 308 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ3                       1(0-3-0) 
 CHEM 308 Organic Chemistry Laboratory 3  
203315  ȮȮ ĺ.ėĴ. 315  ȮȮȮȮȮ ĽĴĴŅĨĶŐĸŃıńĬīŃ 2(2-0-4) 
 CHEM 315 Symmetry and Bonding  
203316     ĺ.ėĴ. 316  ŏėĴňőėŀŀĶƢħŇŏĬĝńĬŐĸŃŏėĴňŀŀĶƢŐĔőĬŏĴĪńĸĸŇĔ                   2(2-0-4) 
 CHEM 316       Coordination and Organometallic Chemistry  
203318      ĺ.ėĴ. 318  ȮȮȮȮȮ ĮĢŇĭńĨŇĔŅĶŏėĴňŀĬŇĬĪĶňĵƢȮ                       1(0-3-0) 
 CHEM 318       Inorganic Chemistry Laboratory  
203323 ĺ.ėĴ. 323 ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ3     2(2-0-4) 
 CHEM 323 Physical Chemistry 3  
203324  ȮȮ ĺ.ėĴ. 324 ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ4     2(2-0-4) 
 CHEM 324 Physical Chemistry 4  
203327  ȮȮ ĺ.ėĴ. 327  ȮȮȮȮȮ ĮĢŇĭńĨŇĔŅĶŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ2   1(0-3-0) 
 CHEM 327 Physical Chemistry Laboratory 2  
203332     ĺ.ėĴ. 332  ȮȮȮȮȮȮ ĔŅĶĺŇŏėĶŅŃľƢĪŅĚőėĶĴŅőĪĔĶŅĲƖ     2(2-0-4) 
 CHEM 332 Chromatographic Analysis  
    ȮȮȮ  ȮȮȮȮȮ                
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203333  ȮȮ ĺ.ėĴ. 333         ĔŅĶĺŇŏėĶŅŃľƢħƟĺĵŏėĶŊŗŀĚĴŊŀĪŅĚĽŏĮĔőĪĶŏĴĨĶň Ȯ2(2-0-4) 
 CHEM 333       Spectrometric Instrumental Analysis  
203338     ĺ.ėĴ. 338  ȮȮȮȮȮȮ ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢħƟĺĵŏėĶŊŗŀĚĴŊŀ 2(0-6-0) 
 CHEM 338       Instrumental Analysis Laboratory  
203352 ȮȮȮ ĺ.ėĴ. 352  ȮȮȮȮȮȮ ėĺŅĴĮĸŀħĳńĵŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶŏėĴň 2(2-0-4) 
 CHEM 352       Safety in the Chemistry Laboratory  
203399     ĺ.ėĴ. 399  ȮȮȮȮȮȮ ĔŅĶİƗĔĚŅĬ                                    1(0-6-0) 
 CHEM 399        Job Training  
203498  ȮȮ ĺ.ėĴ. 498         ĽńĴĴĬŅŏėĴň 1(1-0-2) 
 CHEM 498 Seminar in Chemistry  
203499 ĺ.ėĴ. 499  ȮȮȮȮȮȮ ĮƤĠľŅıŇŏĻļĪŅĚŏėĴň                           3(0-9-0) 
 CHEM 499        Special Problems in Chemistry  
211315  ȮȮ ĺ.ĝĪ. 315  ȮȮȮȮȮȮ ĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ 3(3-0-6) 
 BCT 315 Introductory Biochemistry  
211319     ĺ.ĝĪ. 319  ȮȮȮȮȮȮ ĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ                    1(0-3-0) 
 BCT 319          Introductory Biochemistry Laboratory  
 

2.2.2 ĺŇĝŅŏŀĔŏĸŊŀĔ   œĴƞĬƟŀĵĔĺƞŅ                      14 ľĬƞĺĵĔŇĨ 
   Major Electives:   a minimum of                      14 Credits 

 őħĵŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĨƞŀœĮĬňŘȮĞŉŗĚěŃĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ2..ȮœĴƞĬƟŀĵĔĺƞŅȮ/2Ȯ
ľĬƞĺĵĔŇĨ 

ȮSelect any courses from the followings with a minimum of 14 credits from 
the advanced level courses (400)  

203250 ĺ.ėĴ. 250 ŏėĴňĽŇŗĚŐĺħĸƟŀĴȮȮȮȮȮȮ 3(3-0-6) 
 CHEM 250      Environmental Chemistry  
203300 ȮȮ ĺ.ėĴ. 30. ĪńĔļŃıŊŘĬģŅĬŐĸŃěĶŇĵīĶĶĴĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 2(2-0-4) 
 CHEM 300    Ȯ Basic Skills and Ethics in Science                         
203304  Ȯ ĺ.ėĴ. 304 ĮĢŇĔŇĶŇĵŅŏıŀĶŇœĞėĸŇĔȮŀĬŋĴŌĸŀŇĽĶŃȮŐĸŃėŅĶƢĭňĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 2(2-0-4) 
 CHEM 304      Pericyclic Reactions, Free Radicals and Carbenes  
203351   ĺ.ėĴ. 15/ ĔŅĶŏĮƙŅŐĔƟĺ 2(1-3-2) 
 CHEM 351 Glass Blowing   
203355 ĺ,ėĴ, 133ȮȮȮȮȮȮ ŏĪėĬŇėŏĝŇĚĨńĺŏĸĕŒĬĪŅĚŏėĴňȮȮ                                        2(2-0-4) 
 CHEM 355      Numerical Techniques in Chemistry  
203404 ĺ.ėĴ. 404  ȮȮȮȮȮ ŏėĴňŏŁŏĪŀőĶœĞėĸŇĔ 2(2-0-4) 
 CHEM 404      Heterocyclic Chemistry  
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203405 ĺ.ėĴ.   405 ŏėĴňįĸŇĨĳńĦĤƢīĶĶĴĝŅĨŇ     2(2-0-4) 

 CHEM 405      Natural Product Chemistry  
203406    ĺ.ėĴ.   406  ȮȮȮȮ ĔŅĶĽńĚŏėĶŅŃľƢĪŅĚŏėĴňŀŇĬĪĶňĵƢ  2(2-0-4) 
 CHEM 406      Organic Synthesis  
203413 ȮȮ ĺ.ėĴ.   413 ĽŏĮĔőĪĶĽőĔĮƖĪŅĚŏėĴňŀĬŇĬĪĶňĵƢȮ      2(2-0-4) 
 CHEM 413 Inorganic Spectroscopy  
203414 ĺ.ėĴ.   414 ĺŇīňŏĝŇĚĔŅĵĳŅıŒĬŏėĴňŀĬŇĬĪĶňĵƢ     2(2-0-4) 
 CHEM 414      Physical Methods in Inorganic Chemistry  
203420 ȮȮ ĺ,ėĴ, 20.ȮȮȮȮȮ ĔŅĶŏĶƞĚĮĢŇĔŇĶŇĵŅŐĸŃĔŅĶľŅĸńĔļĦŃŏĜıŅŃıŊŘĬįŇĺ   Ȯ             2(2-0-4) 
 CHEM 420     Catalysis and Surface Characterization  
203426    ĺ,ėĴ, 204ȮȮȮȮȮȮ ĺŇīňĪŅĚŏėĴňŏĝŇĚėŀĴıŇĺŏĨŀĶƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 2(2-0-4) 
 CHEM 426      Methods in Computational Chemistry  
0.1205ȮȮȮ ĺ,ėĴ,ȮȮ 205ȮȮȮȮȮ ĔŅĶŀŀĔŐĭĭĽŅĶĝňĺőĴŏĸĔŋĸŐĸŃĺńĽħŋȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ            2(2-0-4) 
 CHEM 427      Biomolecular and Material Design  
203428    ĺ,ėĴ,ȮȮ 206 ŏėĴňĽŅĶĽĬŏĪĻȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 2(2-0-4) 
 CHEM 428 Chemoinformatics  
203431 ĺ.ėĴ. 431 ŏĪėĬŇėĪŅĚŏėĴňĺŇŏėĶŅŃľƢĕńŘĬĽŌĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  2(2-0-4) 
 CHEM 431 Advanced Techniques in Analytical Chemistry  
203434     ĺ.ėĴ. 434 ĔĶŃĭĺĬĔŅĶĺŇŏėĶŅŃľƢŐĸŃŏĪėĬŇėĕńŘĬĽŌĚĽŜŅľĶńĭĨńĺŀĵƞŅĚěĶŇĚ  2(2-0-4) 
 CHEM 434 Analytical Procedure and Advanced Techniques 

for Real Samples 
 

203435 ĺ.ėĴ. 435 œĲĲƚŅŏėĴňĺŇŏėĶŅŃľƢĕńŘĬĽŌĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 2(2-0-4) 
 CHEM 435 Advanced Electroanalytical Chemistry  
203458   ĺ.ėĴ. 458 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚŏėĴň 1                        2(2-0-4) 
 CHEM 458 Selected Topics in Chemistry 1  
203459   Ȯ ĺ.ėĴ. 459  ȮȮ ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚŏėĴň 2                        2(2-0-4) 
 CHEM 459 Selected Topics in Chemistry 2  
203471 ĺ.ėĴ. 471     ĽĴĭńĨŇŐĸŃĔŅĶľŅĸńĔļĦŃŏĜıŅŃĕŀĚĺńĽħŋıŀĸŇŏĴŀĶƢ 2(2-0-4) 
 CHEM 471     Properties and Characterization of Polymeric Materials  
203472 ȮȮȮ ĺ,ėĴ, 250ȮȮȮȮ ıĸŅĽĨŇĔĝňĺĳŅıŐĸŃıŀĸŇŏĴŀĶƢŀńěĜĶŇĵŃȮȮȮȮȮȮȮȮȮȮȮȮ            ȮȮȮȮ 2(2-0-4) 
 CHEM 472     Bioplastics and Smart Polymers  
203473 ĺ,ėĴ, 251 ėĺŅĴĽńĴıńĬīƢĕŀĚőėĶĚĽĶƟŅĚŐĸŃĽĴĭńĨŇĕŀĚıŀĸŇŏĴŀĶƢ  Ȯ   ȮȮȮȮȮȮ 2(2-0-4) 
 CHEM 473 Structure-Property Relationship of Polymers                 

 Ȯ 
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203474      ĺ.ėĴ. 474 ĮĢŇĔŇĶŇĵŅŐĸŃĔŅĶĽńĚŏėĶŅŃľƢıŀĸŇŏĴŀĶƢ 2(2-0-4) 
 CHEM 474   Reactions and Synthesis Methods of Polymers  
203477 ĺ.ėĴ. 477 ĮĢŇĭńĨŇĔŅĶŏėĴňıŀĸŇŏĴŀĶƢȮ1 1(0-3-0) 
 CHEM 477 Polymer Chemistry Laboratory 1  
203478 ĺ.ėĴ. 478 ĮĢŇĭńĨŇĔŅĶŏėĴňıŀĸŇŏĴŀĶƢȮ2                              2(0-6-0) 
 CHEM 478 Polymer Chemistry Laboratory 2  
209203 ĺ.ėŀ. 203 ŏėĴňŀŋĨĽŅľĔĶĶĴŏĭŊŘŀĚĨƟĬ 3(3-0-6) 
 IC 203 Introduction to Industrial Chemistry  
0//200ȮȮ ĺ,ĝĪ, 200 ĝňĺŏėĴňĬĺńĨĔĶĶĴĪŅĚŀŅľŅĶŐĸŃŏĔļĨĶĔĶĶĴ                ȮȮ 3(3-0-6) 
 BCT 422 Food and Agricultural Biochemical Innovation  
0//201 ĺ,ĝĪ, 201 ŏĪėőĬőĸĵňıĸńĚĚŅĬĝňĺĳŅıŐĸŃĽŇŗĚŐĺħĸƟŀĴ                   ȮȮ 3(3-0-6) 
 BCT 423 Bioenergy Technology and Environment  
0//230 ĺ,ĝĪ, 230 ĝňĺĬĺńĨĔĶĶĴŐĸŃĺŇĽŅľĔŇě                                      ȮȮ 3(3-0-6) 
 BCT 452 Bioinnovation and Enterprises  
 
2.3  ĺŇĝŅőĪȮ(ĩƟŅĴň)   œĴƞĬƟŀĵĔĺƞŅ             15 ľĬƞĺĵĔŇĨ 

         Minor (if any)   a minimum of             15  Credits 
 ĬńĔĻŉĔļŅĪňŗĮĶŃĽĚėƢěŃŏĶňĵĬĺŇĝŅőĪȮŀŅěŏĸŊŀĔŏĶňĵĬĺŇĝŅőĪŒĬĽŅĕŅŒħĔŖœħƟĪňŗŏĮƕħĽŀĬĨŅĴĮĶŃĔŅĻ
ĴľŅĺŇĪĵŅĸńĵȮŏĶŊŗŀĚȮĺŇĝŅőĪĪňŗŏĮƕħĽŀĬĽŜŅľĶńĭĬńĔĻŉĔļŅĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮœĴƞĬƟŀĵĔĺƞŅȮ/3ȮȮľĬƞĺĵĔŇĨȮ
őħĵėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮĞŉŗĚěŃĪŜŅŒľƟĴňěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶŏıŇŗĴĕŉŘĬŀňĔœĴƞ
ĬƟŀĵĔĺƞŅȮ/3ȮľĬƞĺĵĔŇĨ 
 Students who wish 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 which lead to 
addition of at lease 15 credits to total 
 

(3)  ľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň             œĴƞĬƟŀĵĔĺƞŅ                     6   ľĬƞĺĵĔŇĨ 
 Free Electives     a minimum of                     6   Credits 
  
 ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮ œĴƞĬƟŀĵĔĺƞŅȮ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ133  ľĬƞĺĵĔŇĨ 

 Total  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮa minimum of                      ȮȮȮȮȮ/13Ȯ Credits 
 
 
 



27 
 

ŐįĬĽľĔŇěĻŉĔļŅȮ(Cooperative Education Plan) 
 

(1) ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ                                    30 ľĬƞĺĵĔŇĨ 
 General Education                 30 Credits 
      ĺŇĝŅĭńĚėńĭȮ                               24 ľĬƞĺĵĔŇĨ 
ȮȮȮȮȮȮRequired Couses                 24 Credits 

 1.1 ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟŏĶňĵĬĶŌƟȮ&Learner Person'                   15ȮľĬƞĺĵĔŇĨ 
001101 Ĵ.ŀ. 101 ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ/    3(3-0-6) 
 ENGL 101 Fundamental English 1  
001102 Ĵ.ŀ. 102 ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ0  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  
001203 Ĵ.ŀ. 225 ĳŅļŅŀńĚĔķļŒĬĭĶŇĭĪĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň                   3(3-0-6) 
 ENGL 225 English in Science and Technology Context  
204100  Ȯ ĺ,ėı, 100 ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĝňĺŇĨĽĴńĵŒľĴƞ  3(3-0-6) 
 CS 100 Information Technology and Modern Life   

1.2 ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟĶƞĺĴĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ  Ȯ                     3ȮľĬƞĺĵĔŇĨ 
    &Innovative Co-creator' 

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

 
/,1ȮĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚ &Active Citizen'           6 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  

ĺŇĝŅŏĸŊŀĔȮ&GE Electives)                                                                          4 ľĬƞĺĵĔŇĨ 
ŒľƟĬńĔĻŉĔļŅŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅěŅĔĪńŘĚȮ1ȮĔĸŋƞĴŏıŇŗĴŏĨŇĴŀňĔȮ4ȮľĬƞĺĵĔŇĨ ěŅĔĔĶŃĭĺĬĺŇĝŅĨƞŀœĮĬňŘ 
A student also chooses at least 4 credits from these 1 groups ofȮGE courses. 
- ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟŏĶňĵĬĶŌƟȮ&Learner Person) 

011269 Ĵ,ĮĶ, 269 ĮĶńĝĠŅŏĻĶļģĔŇěıŀŏıňĵĚ 3&3-0-6' 
 PHIL 269 Philosophy of Sufficiency Economy  
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012100 Ĵ,ĻĬ, 100 ĔŅĶıńĥĬŅěŇĨŏıŊŗŀėŋĦĳŅıĝňĺŇĨĪňŗħň 3&2-3-4' 
 RE 100 Mind Development forȮHigh Quality of Life  
074101 Ļ,Ľĕ, 101 ĔŅĶĽƞĚŏĽĶŇĴĽŋĕĳŅıŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 3&3-0-6' 
 EDHL 101 Promoting of Health in Everyday Life  
211100 ĺ,ĝĪ, 100 ĔŇĬħňȮ8ȮĔŅĶĴňĝňĺŇĨĪňŗħňĕŉŘĬŐĸŃĔŅĶĮƚŀĚĔńĬőĶė 3&3-0-6' 
 BCT 100 Eating Well 8ȮBetter LivingȮand Disease Prevention  
702101 ĭī,ĔĚ, 101 ĔŅĶŏĚŇĬŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 3&3-0-6' 
 FINA 101 Finance for Daily Life  
851100 ĽĴ, 100 ĔŅĶĽŊŗŀĽŅĶŏĭŊŘŀĚĨƟĬ 3&3-0-6' 
 MC 100 Introduction to Communication  
- ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟĶƞĺĴĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ &Innovative Co-creator) 

013110 Ĵ,ěĺ, 110 ěŇĨĺŇĪĵŅĔńĭĝňĺŇĨĮĶŃěŜŅĺńĬ 3&3-0-6' 
 PSY 110 Psychology and Daily Life  
176100 Ĭ,ĻĪ, 100 ĔġľĴŅĵŐĸŃőĸĔĽĴńĵŒľĴƞ 3&3-0-6' 
 LAGE 100 Law and Modern World  
201190 ĺ,ĺĪ, 190 ĔŅĶėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮĔŅĶŐĔƟĮƤĠľŅ 

ŐĸŃĔŅĶĽŊŗŀĽŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 
3&3-0-6' 

 SC 190 Critical Thinking, Problem Solving and Science 
Communication 

 

602103 ŀ,Īĝ, 103 ŀŋĨĽŅľĔĶĶĴŏĔļĨĶĔńĭėŋĦĳŅıĝňĺŇĨ 3&3-0-6' 
 BIOT 103 Agro-Industry and Quality of Life  
703103 ĭī,Ĕě, 103 ĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶŐĸŃīŋĶĔŇěŏĭŊŘŀĚĨƟĬ 3&3-0-6' 
 MGMT 103 Introduction to EntrepreneurshipȮand Business  
751100 ĻĻ, 100 ŏĻĶļģĻŅĽĨĶƢŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 3&3-0-6' 
 ECON 100 Economics for Everyday Life 

 
 

-ȮĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚȮ&Active Citizen) 

011100 Ĵ,ĮĶ, 100 ĴĬŋļĵƢĔńĭĮĶńĝĠŅ 3&3-0-6' 
 PHIL 100 Man and Philosophy  
012200 Ĵ,ĻĬ, 200 ěŇĨŀŅĽŅ  1&0-0-3' 
 RE 200 Mind Volunteer  
057132 Ļ,ĸ, 132 ĝňĺŇĨĴňĽŋĕŒĬėƞŅĵıńĔŐĶĴ 2&2-0-4' 
 EDPE 132 Happy Life in Camping  
109114 ĺě,ĻĮ, 114 ĻŇĸĮŃŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 3&3-0-6' 
 FAGE 114 Art in Everyday Life  
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109115 ĺě,ĻĮ, 115 ĝňĺŇĨĔńĭĽŋĬĪĶňĵŃ 3&3-0-6' 
 FAGE 115 Life and Aesthetics  

(2) ľĴĺħĺŇĝŅŏĜıŅŃ     œĴƞĬƟŀĵĔĺƞŅ                   96 ľĬƞĺĵĔŇĨ 
 Field of Specialization     a minimum of             96 Credits 
 2.1 ĺŇĝŅŐĔĬ                        28 ľĬƞĺĵĔŇĨ 
  Core Courses                  28 Credits 

202101   ĺ.ĝĺ. 101 ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ1           3(3-0-6) 
 BIOL 101 Basic Biology 1  
202103 ĺ.ĝĺ. 103 ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ1           1(0-3-0) 
 BIOL 103 Biology Laboratory 1  
203103 ĺ.ėĴ. 103 ŏėĴňĪńŗĺœĮȮ1             3(3-0-6) 
 CHEM 103 General Chemistry 1  

203104 ĺ.ėĴ. 104 ŏėĴňĪńŗĺœĮȮ2         3(3-0-6) 
 CHEM 104 General Chemistry 2  
203107 ĺ.ėĴ. 107 ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ1             1(0-3-0) 
 CHEM 107 General Chemistry Laboratory 1  
203108 ĺ.ėĴ. 108 ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ2         1(0-3-0) 
 CHEM 108 General Chemistry Laboratory 2  
204102 ĺ,ėı, 102 ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŀńěĜĶŇĵŃ:ĔŅĶĽŜŅĶĺěħƟŅĬŏĪėĬŇėŐĸŃĔŅĶ

ĮĶŃĵŋĔĨƢ 
3(2-2-5) 

 CS 102 Intelligent Data Analysis : Survey of Techniques and 
Applications 

 

206115 ĺ.ėĦ. 115 ŐėĸėŌĸńĽĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢīĶĶĴĝŅĨŇȮ/ȮȮȮȮȮȮȮ     3(2-2-5) 
 MATH 115 Calculus for Natural Sciences 1  
206116 ĺ.ėĦ. 116 ŐėĸėŌĸńĽĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢīĶĶĴĝŅĨŇȮ2ȮȮȮȮȮȮȮ    3(2-2-5) 
 MATH 116 Calculus for Natural Sciences 2  
207117 ĺ.ĲĽ. 117 ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢȮ1           1(0-3-0) 
 PHYS 117 Physics Laboratory 1  
207187 ĺ.ĲĽ. 187 ĲƕĽŇĔĽƢȮ1 3(3-0-6) 
 PHYS 187 Physics 1  
208262 ĺ,Ľĩ, 262 ĽĩŇĨŇŏĭŊŘŀĚĨƟĬĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň 3(3-0-6) 
 STAT 262 Elementary Statistics for Science and Technology  
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      2.2  ĺŇĝŅŏŀĔ             œĴƞĬƟŀĵĔĺƞŅ                           ȮȮȮȮȮȮ68 ľĬƞĺĵĔŇĨ 
 ȮMajor     a minimum of                              68 Credits 
 ŒĬěŜŅĬĺĬĬňŘŀĵƞŅĚĬƟŀĵȮ36 ľĬƞĺĵĔŇĨȮ ěŃĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ 300-400ȮȮȮŐĸŃŀĵƞŅĚĬƟŀĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
18 ľĬƞĺĵĔŇĨȮ ĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ400  
 Among the credits earned from the major courses taken, a minimum of 36 credits must 
be from the advanced level courses (300 ů 400), of which at least 18 credits must be from 
the 400 level courses  
  2.2.1 ĺŇĝŅŏŀĔĭńĚėńĭ                                 55 ľĬƞĺĵĔŇĨ 
   Major Requirements                       57 Credits 

203201   ĺ.ėĴ. 201 ŏėĴňŀŇĬĪĶňĵƢȮ1 3(3-0-6) 
 CHEM 201 Organic Chemistry 1    
203202   ĺ.ėĴ. 202 ŏėĴňŀŇĬĪĶňĵƢȮ2                                 3(3-0-6) 
 CHEM 202 Organic Chemistry 2  
203211 ĺ.ėĴ. 211 ŏėĴňŀĬŇĬĪĶňĵƢıŊŘĬģŅĬ                                    2(2-0-4) 
 CHEM 211 Fundamental Inorganic Chemistry    

203222 ĺ.ėĴ. 222 ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ1                                       3(3-0-6) 
 CHEM 222 Physical Chemistry 1  
203223 ĺ.ėĴ. 223 ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ2                                       3(3-0-6) 
 CHEM 223 Physical Chemistry 2  
203228 ĺ.ėĴ. 228 ĮĢŇĭńĨŇĔŅĶŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ1                          1(0-3-0) 
 CHEM 228 Physical Chemistry Laboratory 1  
203231 ĺ.ėĴ. 231 ŏėĴňĺŇŏėĶŅŃľƢŏĭŊŘŀĚĨƟĬ             3(3-0-6) 
 CHEM 231 Fundamental Analytical Chemistry  
203232   ĺ.ėĴ. 232 œĲĲƚŅŏėĴňĺŇŏėĶŅŃľƢ     2(2-0-4) 
 CHEM 232 Electroanalytical Chemistry  
203241 ĺ.ėĴ. 241 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ1                         1(0-3-0) 
 CHEM 241 Organic Chemistry Laboratory 1  
203242   ĺ.ėĴ. 242 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ2                         1(0-3-0) 
 CHEM 242 Organic Chemistry Laboratory 2  
203286 ĺ.ėĴ. 286 ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢ 1                       1(0-3-0) 
 CHEM 286 Analytical Chemistry Laboratory 1  
203287 ĺ.ėĴ. 287 ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢ 2                  1(0-3-0) 
 CHEM 287 Analytical Chemistry Laboratory 2  
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203303 ĺ.ėĴ. 303 ĽŏĮĔőĪĶĽőĔĮƖĪŅĚŏėĴňŀŇĬĪĶňĵƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3(3-0-6) 
 CHEM 303 Organic Spectroscopy  
203308 ĺ.ėĴ. 308 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ3                       1(0-3-0) 
 CHEM 308 Organic Chemistry Laboratory 3  
203315 ĺ.ėĴ. 315 ĽĴĴŅĨĶŐĸŃıńĬīŃ 2(2-0-4) 
 CHEM 315 Symmetry and Bonding  

203316 ĺ.ėĴ. 316 ŏėĴňőėŀŀĶƢħŇŏĬĝńĬŐĸŃŏėĴňŀŀĶƢŐĔőĬŏĴĪńĸĸŇĔ               2(2-0-4) 
 CHEM 316 Coordination and Organometallic Chemistry  
203318 ĺ.ėĴ. 318 ĮĢŇĭńĨŇĔŅĶŏėĴňŀĬŇĬĪĶňĵƢȮ                       1(0-3-0) 
 CHEM 318 Inorganic Chemistry Laboratory  
203323 ĺ.ėĴ. 323 ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ3     2(2-0-4) 
 CHEM 323 Physical Chemistry 3  
203324 ĺ.ėĴ. 324 ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ4     2(2-0-4) 
 CHEM 324 Physical Chemistry 4  
203327 ĺ.ėĴ. 327 ĮĢŇĭńĨŇĔŅĶŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ2   1(0-3-0) 
 CHEM 327 Physical Chemistry Laboratory 2  
203332 ĺ.ėĴ. 332 ĔŅĶĺŇŏėĶŅŃľƢĪŅĚőėĶĴŅőĪĔĶŅĲƖ     2(2-0-4) 
 CHEM 332 Chromatographic Analysis  
203333 ĺ.ėĴ. 333 ĔŅĶĺŇŏėĶŅŃľƢħƟĺĵŏėĶŊŗŀĚĴŊŀĪŅĚĽŏĮĔőĪĶŏĴĨĶň 2(2-0-4) 
 CHEM 333 Spectrometric Instrumental Analysis  
203338 ĺ.ėĴ. 338 ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢħƟĺĵŏėĶŊŗŀĚĴŊŀȮȮȮȮ    2(0-6-0) 
 CHEM 338 Instrumental Analysis Laboratory  
203352 ĺ.ėĴ. 352 ėĺŅĴĮĸŀħĳńĵŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶŏėĴň 2(2-0-4) 
 CHEM 352 Safety in the Chemistry Laboratory  
203497 ĺ.ėĴ. 497 ĽľĔŇěĻŉĔļŅ                                    6ȮľĬƞĺĵĔŇĨ 
 CHEM 497 Cooperative Education  
203498 ĺ.ėĴ. 498 ĽńĴĴĬŅŏėĴň 1(1-0-2) 
 CHEM 498 Seminar in Chemistry  
211315 ĺ.ĝĪ. 315 ĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ   3(3-0-6) 
 BCT 315 Introductory Biochemistry  
211319 ĺ.ĝĪ. 319 ĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ                    1(0-3-0) 
 BCT 319 Introductory Biochemistry Laboratory  
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2.2.2 ĺŇĝŅŏŀĔŏĸŊŀĔ   œĴƞĬƟŀĵĔĺƞŅ                      11 ľĬƞĺĵĔŇĨ 
   Major Electives   a minimum of                      11 Credits 

 őħĵŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĨƞŀœĮĬňŘ ĞŉŗĚěŃĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ2..ȮœĴƞĬƟŀĵĔĺƞŅȮ/1Ȯ
ľĬƞĺĵĔŇĨ 

ȮSelect any courses from the followings with a minimum of 11 credits from 
the advanced level courses (400)  

203250 ĺ.ėĴ. 250 ŏėĴňĽŇŗĚŐĺħĸƟŀĴȮȮȮȮȮȮ 3(3-0-6) 
 CHEM 250 Environmental Chemistry  
203300 ĺ.ėĴ. 300 ĪńĔļŃıŊŘĬģŅĬŐĸŃěĶŇĵīĶĶĴĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 2(2-0-4) 
 CHEM 300 Basic Skills and Ethics in Science                         
203304 ĺ.ėĴ. 304 ĮĢŇĔŇĶŇĵŅŏıŀĶŇœĞėĸŇĔȮŀĬŋĴŌĸŀŇĽĶŃȮŐĸŃėŅĶƢĭňĬȮȮȮȮȮȮȮȮȮȮȮȮ 2(2-0-4) 
 CHEM 304 Pericyclic Reactions, Free Radicals and Carbenes  

203351 ĺ.ėĴ. 351 ĔŅĶŏĮƙŅŐĔƟĺ 2(1-3-2) 
 CHEM 351 Glass Blowing          
203355 ĺ.ėĴ. 355 ŏĪėĬŇėŏĝŇĚĨńĺŏĸĕŒĬĪŅĚŏėĴňȮȮ                                2(2-0-4) 
 CHEM 355 Numerical Techniques in Chemistry  
203404 ĺ.ėĴ. 404 ŏėĴňŏŁŏĪŀőĶœĞėĸŇĔ 2(2-0-4) 
 CHEM 404 Heterocyclic Chemistry  
203405 ĺ.ėĴ. 405 ŏėĴňįĸŇĨĳńĦĤƢīĶĶĴĝŅĨŇ     2(2-0-4) 
 CHEM 405 Natural Product Chemistry  
203406 ĺ.ėĴ. 406 ĔŅĶĽńĚŏėĶŅŃľƢĪŅĚŏėĴňŀŇĬĪĶňĵƢ       2(2-0-4) 
 CHEM 406 Organic Synthesis  
203413 ĺ.ėĴ. 413 ĽŏĮĔőĪĶĽőĔĮƖĪŅĚŏėĴňŀĬŇĬĪĶňĵƢȮ      2(2-0-4) 
 CHEM 413 Inorganic Spectroscopy  
203414 ĺ.ėĴ. 414 ĺŇīňŏĝŇĚĔŅĵĳŅıŒĬŏėĴňŀĬŇĬĪĶňĵƢ     2(2-0-4) 
 CHEM 414 Physical Methods in Inorganic Chemistry  
203420 ĺ.ėĴ. 420 ĔŅĶŏĶƞĚĮĢŇĔŇĶŇĵŅŐĸŃĔŅĶľŅĸńĔļĦŃŏĜıŅŃıŊŘĬįŇĺ   ȮȮȮȮȮȮ 2(2-0-4) 
 CHEM 420 Catalysis and Surface Characterization  
203426 ĺ.ėĴ. 426 ĺŇīňĪŅĚŏėĴňŏĝŇĚėŀĴıŇĺŏĨŀĶƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 2(2-0-4) 
 CHEM 426 Methods in Computational Chemistry  
0.1205 ĺ.ėĴ. 427 ĔŅĶŀŀĔŐĭĭĽŅĶĝňĺőĴŏĸĔŋĸŐĸŃĺńĽħŋȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 2(2-0-4) 
 CHEM 427 Biomolecular and Material Design  
203428 ĺ.ėĴ. 428 ŏėĴňĽŅĶĽĬŏĪĻȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 2(2-0-4) 
 CHEM 428 Chemoinformatics  
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203431 ĺ.ėĴ. 431 ŏĪėĬŇėĪŅĚŏėĴňĺŇŏėĶŅŃľƢĕńŘĬĽŌĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ  2(2-0-4) 
 CHEM 431 Advanced Techniques in Analytical Chemistry  
203434 ĺ.ėĴ. 434 ĔĶŃĭĺĬĔŅĶĺŇŏėĶŅŃľƢŐĸŃŏĪėĬŇėĕńŘĬĽŌĚĽŜŅľĶńĭĨńĺŀĵƞŅĚěĶŇĚ 2(2-0-4) 
 CHEM 434 Analytical Procedure and Advanced Techniques for 

Real Samples 
 

203435 ĺ.ėĴ. 435 œĲĲƚŅŏėĴňĺŇŏėĶŅŃľƢĕńŘĬĽŌĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 2(2-0-4) 
 CHEM 435 Advanced Electroanalytical Chemistry    
203458 ĺ.ėĴ. 458 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚŏėĴň 1                        2(2-0-4) 
 CHEM 458 Selected Topics in Chemistry 1  
203459 ĺ.ėĴ. 459 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚŏėĴň 2                        2(2-0-4) 
 CHEM 459 Selected Topics in Chemistry 2  
203471 ĺ.ėĴ. 471 ĽĴĭńĨŇŐĸŃĔŅĶľŅĸńĔļĦŃŏĜıŅŃĕŀĚĺńĽħŋıŀĸŇŏĴŀĶƢ 2(2-0-4) 
 CHEM 471 Properties and Characterization of Polymeric Materials  
203472 ĺ.ėĴ. 472 ıĸŅĽĨŇĔĝňĺĳŅıŐĸŃıŀĸŇŏĴŀĶƢŀńěĜĶŇĵŃȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 2(2-0-4) 
 CHEM 472 Bioplastics and Smart Polymers  
203473 ĺ.ėĴ. 473 ėĺŅĴĽńĴıńĬīƢĕŀĚőėĶĚĽĶƟŅĚŐĸŃĽĴĭńĨŇĕŀĚıŀĸŇŏĴŀĶƢ  Ȯ    2(2-0-4) 
 CHEM 473 Structure-Property Relationship of Polymers                 
203474 ĺ.ėĴ. 474 ĮĢŇĔŇĶŇĵŅŐĸŃĔŅĶĽńĚŏėĶŅŃľƢıŀĸŇŏĴŀĶƢ 2(2-0-4) 
 CHEM 474 Reactions and Synthesis Methods of Polymers  
203477 ĺ.ėĴ. 477 ĮĢŇĭńĨŇĔŅĶŏėĴňıŀĸŇŏĴŀĶƢȮ1                      1(0-3-0) 
 CHEM 477 Polymer Chemistry Laboratory 1  
203478 ĺ.ėĴ. 478 ĮĢŇĭńĨŇĔŅĶŏėĴňıŀĸŇŏĴŀĶƢȮ2                      2(0-6-0) 
 CHEM 478 Polymer Chemistry Laboratory 2  
209203 ĺ.ėŀ. 203 ŏėĴňŀŋĨĽŅľĔĶĶĴŏĭŊŘŀĚĨƟĬ 3(3-0-6) 
 IC 203 Introduction to Industrial Chemistry  
0//200 ĺ,ĝĪ, 422 ĝňĺŏėĴňĬĺńĨĔĶĶĴĪŅĚŀŅľŅĶŐĸŃŏĔļĨĶĔĶĶĴ                3(3-0-6) 
 BCT 422 Food and Agricultural Biochemical Innovation  
0//201 ĺ,ĝĪ, 423 ŏĪėőĬőĸĵňıĸńĚĚŅĬĝňĺĳŅıŐĸŃĽŇŗĚŐĺħĸƟŀĴ                   3(3-0-6) 
 BCT 423 Bioenergy Technology and Environment  
0//230 ĺ,ĝĪ, 452 ĝňĺĬĺńĨĔĶĶĴŐĸŃĺŇĽŅľĔŇě                                      3(3-0-6) 
 BCT 452 Bioinnovation and Enterprises  
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2.3  ĺŇĝŅőĪȮ(ĩƟŅĴň)   œĴƞĬƟŀĵĔĺƞŅ             15 ľĬƞĺĵĔŇĨ 

         Minor (if any)   a minimum of             15  Credits 
 ĬńĔĻŉĔļŅĪňŗĮĶŃĽĚėƢěŃŏĶňĵĬĺŇĝŅőĪȮŀŅěŏĸŊŀĔŏĶňĵĬĺŇĝŅőĪŒĬĽŅĕŅŒħĔŖœħƟĪňŗŏĮƕħĽŀĬĨŅĴĮĶŃĔŅĻ
ĴľŅĺŇĪĵŅĸńĵȮŏĶŊŗŀĚȮĺŇĝŅőĪĪňŗŏĮƕħĽŀĬĽŜŅľĶńĭĬńĔĻŉĔļŅĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮœĴƞĬƟŀĵĔĺƞŅ/3ȮȮľĬƞĺĵĔŇĨȮ
őħĵėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮĞŉŗĚěŃĪŜŅŒľƟĴňěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶŏıŇŗĴĕŉŘĬŀňĔœĴƞ
ĬƟŀĵĔĺƞŅȮ/3ȮľĬƞĺĵĔŇĨ 
 Students who wish 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 which lead to 
addition of at lease 15 credits to total 
 

(3)  ľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň             œĴƞĬƟŀĵĔĺƞŅ                      6   ľĬƞĺĵĔŇĨ 
 Free Electives     a minimum of                      6  Credits 
  
      ȮěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮ œĴƞĬƟŀĵĔĺƞŅȮ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   130  ľĬƞĺĵĔŇĨ 

 Total                                a minimum of                           130 Credits 
 
 
ľĴŅĵŏľĨŋȮėĺŅĴľĴŅĵĕŀĚŏĸĕĶľńĽĔĶŃĭĺĬĺŇĝŅ 

ĶľńĽĔĶŃĭĺĬĺŇĝŅĪňŗŒĝƟĔŜŅľĬħŏĮƦĬĨńĺŏĸĕȮ6ȮľĸńĔȮħńĚĨƞŀœĮĬňŘ 
1. ŏĸĕȮ1ȮĨńĺŐĶĔ ŐĽħĚĩŉĚ ėĦŃȮŐĸŃĳŅėĺŇĝŅ-ĽŅĕŅĺŇĝŅȮĪňŗĔĶŃĭĺĬĺŇĝŅĬńŘĬĽńĚĔńħ 
2. ŏĸĕȮ1ȮĨńĺĪƟŅĵȮěŜŅŐĬĔœħƟħńĚĬňŘ 

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

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

 
1,/,2ȮŐĽħĚŐįĬĔŅĶĻŉĔļŅ  
ĝńŘĬĮƖĪňŗȮ1  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1  

001101 Ĵ.ŀ. 101   ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ/ 1&1-.-4' 
   Fundamental English 1  
140104 Ķ,Ī, 104 ĔŅĶŏĮƦĬıĸŏĴŊŀĚ  3(3-0-6) 
   Citizenship  
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202101   ĺ.ĝĺ. 101 ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ1         3(3-0-6) 
   Basic Biology 1  

202103   ĺ.ĝĺ. 103    ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ1           1(0-3-0) 
   Biology Laboratory 1  
203103 ĺ.ėĴ. 103 ŏėĴňĪńŗĺœĮȮ1                          1&1-.-4' 
   General Chemistry 1  
203107 ĺ.ėĴ. 107 ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ1                1(0-3-0) 
   General Chemistry Laboratory 1  
206115 ĺ.ėĦ. 115 ŐėĸėŌĸńĽĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢīĶĶĴĝŅĨŇȮ/ȮȮȮȮȮȮȮ     3(0-0-3) 
   Calculus for Natural Sciences 1    

                                                                              ĶĺĴȮȮȮȮȮȮȮ17    ľĬƞĺĵĔŇĨ 
ĝńŘĬĮƖĪňŗȮ1 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 

001102 Ĵ.ŀ. 102    ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ0  1&1-.-4' 
   Fundamental English 2  
201111 ĺ,ĺĪ, 111 őĸĔŐľƞĚĺŇĪĵŅĻŅĽĨĶƢ 3(3-0-6) 
   The World of Science  
203104 ĺ.ėĴ. 104    ŏėĴňĪńŗĺœĮȮ2                                               1&1-.-4' 
   General Chemistry 2  

203108 ĺ.ėĴ. 108 ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ2            1(0-3-0) 
   General Chemistry Laboratory 2  
204100 ĺ,ėı, 100 ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĝňĺŇĨĽĴńĵŒľĴƞ  3(3-0-6) 
   Information Technology and Modern Life  
206116 ĺ.ėĦ. 116 ŐėĸėŌĸńĽĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢīĶĶĴĝŅĨŇȮ0ȮȮȮȮȮȮȮ         3(0-0-3) 
   Calculus for Natural Sciences 2  
207117 ĺ.ĲĽ. 117 ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢȮ1              1(0-3-0) 
   Physics Laboratory 1  
207187 ĺ.ĲĽ. 187 ĲƕĽŇĔĽƢȮ1                                                        1&1-.-4' 
   Physics 1  

ĶĺĴ       20  ľĬƞĺĵĔŇĨ 
ĝńŘĬĮƖĪňŗȮ2 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 

001201 Ĵ.ŀ. 201 ĔŅĶŀƞŅĬŏĝŇĚĺŇŏėĶŅŃľƢŐĸŃĔŅĶŏĕňĵĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸ 1&1-.-4' 
   Critical Reading and Effective Writing  
203201   ĺ.ėĴ. 201 ŏėĴňŀŇĬĪĶňĵƢȮ1 1&1-.-4' 
   Organic Chemistry 1  



36 
 

203222 ĺ.ėĴ. 222 ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ1                  1&1-.-4' 
   Physical Chemistry 1  
203228 ĺ.ėĴ. 228 ĮĢŇĭńĨŇĔŅĶŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ1                                  1(0-3-0) 
   Physical Chemistry Laboratory 1  
203231 ĺ.ėĴ. 231 ŏėĴňĺŇŏėĶŅŃľƢŏĭŊŘŀĚĨƟĬ             1&1-.-4' 
   Fundamental Analytical Chemistry  
203241 ĺ.ėĴ. 241 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ1 1(0-3-0) 
   Organic Chemistry Laboratory 1  
203286 ĺ.ėĴ. 286 ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢȮ1        1(0-3-0) 
   Analytical Chemistry Laboratory 1  
203352 ĺ.ėĴ. 352 ėĺŅĴĮĸŀħĳńĵŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶŏėĴň 2(2-0-4) 
   Safety in the Laboratory  
208262 ĺ,Ľĩ, 040 ĽĩŇĨŇŏĭŊŘŀĚĨƟĬĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3(3-0-6) 
   (Elementary Statistics for Science and Technology)  

ĶĺĴ      0.  ľĬƞĺĵĔŇĨ 
 

ĝńŘĬĮƖĪňŗȮ2 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  

001203 Ĵ.ŀ. 225 ĳŅļŅŀńĚĔķļŒĬĭĶŇĭĪĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň 1&1-.-4' 
   English in Science Technology Context  
203202 ĺ.ėĴ. 202 ŏėĴňŀŇĬĪĶňĵƢȮ2  1&1-.-4' 
   Organic Chemistry 2  
203211 ĺ.ėĴ. 211 ŏėĴňŀĬŇĬĪĶňĵƢıŊŘĬģŅĬ      2&2-.-4' 
   Fundamental Inorganic Chemistry  

203221 ĺ.ėĴ. 223 ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ2                 1&1-.-4' 
   Physical Chemistry 2  
203232 ĺ.ėĴ. 232 œĲĲƚŅŏėĴňĺŇŏėĶŅŃľƢ 2&2-.-4' 
   Electroanalytical Chemistry  
203242 ĺ.ėĴ. 242 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ2  1&0-3-0' 
   Organic Chemistry Laboratory 2  
203287 ĺ.ėĴ. 287 ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢȮ2  1&0-3-0' 
   Analytical Chemistry Laboratory 2  
204102 ĺ,ėı, 102 ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŀńěĜĶŇĵŃ:ĔŅĶĽŜŅĶĺěħƟŅĬŏĪėĬŇėŐĸŃĔŅĶ

ĮĶŃĵŋĔĨƢ 
3(2-2-5) 

   Intelligent Data Analysis : Survey of Techniques and 
Applications 
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                                                                              ĶĺĴ   /6    ľĬƞĺĵĔŇĨ 

ŐįĬĮĔĨŇ  
ĝńŘĬĮƖĪňŗȮ3  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1  

201114 ĺ,ĺĪ, 114 ĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴŒĬőĸĔĮƤěěŋĭńĬ 3(3-0-6) 
   Environmental Science in TodayŲqȮUmpjb  
203303 ĺ.ėĴ. 303 ĽŏĮĔőĪĶĽőĔĮƖĪŅĚŏėĴňŀŇĬĪĶňĵƢ          1&1-.-4' 
   Organic Spectroscopy  
203308   ĺ.ėĴ. 308 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ3   1&0-3-0' 
   Organic Chemistry Laboratory 3  
203315 ĺ.ėĴ. 315 ĽĴĴŅĨĶŐĸŃıńĬīŃȮȮ                  2&2-.-4' 
   Symmetry and Bonding  
203323 ĺ.ėĴ. 323 ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ3          2&2-.-4' 
   Physical Chemistry 3  
203324 ĺ.ėĴ. 324 ŏėĴňŏĝŇĚĲƕĽŇĔĽƢ 4          2&2-.-4' 
   Physical Chemistry 4  
203327 ĺ.ėĴ. 327 ĮĢŇĭńĨŇĔŅĶŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ2      1&0-3-0' 
   Physical Chemistry Laboratory 2  
203332 ĺ.ėĴ. 332 ĔŅĶĺŇŏėĶŅŃľƢĪŅĚőėĶĴŅőĪĔĶŅĲƖ             2&2-.-4' 
   Chromatographic Analysis  

203333 ĺ.ėĴ. 333 ĔŅĶĺŇŏėĶŅŃľƢħƟĺĵŏėĶŊŗŀĚĴŊŀĪŅĚĽŏĮĔőĪĶŏĴĨĶň 2&2-.-4' 
   Spectrometric Instrumental Analysis  

                                                                    ĶĺĴ    18   ľĬƞĺĵĔŇĨ 
ĝńŘĬĮƖĪňŗȮ3  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 

203316 ĺ.ėĴ. 316 ŏėĴňőėŀŀĶƢħŇŏĬĝńĬŐĸŃŏėĴňŀŀĶƢŐĔőĬŏĴĪńĸĸŇĔ          2&2-.-4' 
   Coordination and Organometallic Chemistry  
203318 ĺ.ėĴ. 318 ĮĢŇĭńĨŇĔŅĶŏėĴňŀĬŇĬĪĶňĵƢȮ   1&0-3-0' 
   Inorganic Chemistry Laboratory  
203338 ĺ.ėĴ. 338 ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢħƟĺĵŏėĶŊŗŀĚĴŊŀȮȮȮȮȮ 2&0-6-0' 
   Instrumental Analysis Laboratory  
211315 ĺ.ĝĪ. 315 ĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ  3&1-.-4' 
   Introductory Biochemistry  
211319 ĺ.ĝĪ. 319 ĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňŏĭŊŘŀĚĨƟĬȮȮ 1&0-3-0' 
   Introductory Biochemistry Laboratory  
ĺŇĝŅĻŉĔļŅĪńŗĺœĮŏĸŊŀĔ 6 
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(General Education Elective)   
ĺŇĝŅŏŀĔŏĸŊŀĔ 2 
(Major Electives)  

                                                         ĶĺĴȮ      17  ľĬƞĺĵĔŇĨ 
ĝńŘĬĮƖĪňŗȮ2  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 

0.1177 ĺ.ėĴ. 399 ĔŅĶİƗĔĚŅĬ                                    1(0-6-0) 
   Job Training  
203498 ĺ.ėĴ. 498 ĽńĴĴĬŅŏėĴň 1(1-0-2) 
   Seminar in Chemistry  
203499   ĺ.ėĴ. 499 ĮƤĠľŅıŇŏĻļĪŅĚŏėĴň     3(0-9-0) 
   Special Problems in Chemistry  
ĺŇĝŅŏŀĔŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 4 
(Major Electives)  
ĺŇĝŅŏĸŊŀĔŏĽĶň 3 
(Free Elective)  

                                                                            ĶĺĴ     12 ȮľĬƞĺĵĔŇĨ 
 
ĝńŘĬĮƖĪňŗȮ4ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  

ĺŇĝŅŏŀĔŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 8 
(Major Electives)  
ĺŇĝŅŏĸŊŀĔŏĽĶň 3 
(Free Elective)  

                                                               ĶĺĴ        11 ľĬƞĺĵĔŇĨ 
 

ŐįĬĽľĔŇěĻŉĔļŅ 
ĝńŘĬĮƖĪňŗȮ3  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1  

201114 ĺ,ĺĪ, 114 ĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴŒĬőĸĔĮƤěěŋĭńĬ 3(3-0-6) 
   Environkclr_jȮQagclacȮglȮRmb_wŲqȮUmpjb  
203303 ĺ.ėĴ. 303 ĽŏĮĔőĪĶĽőĔĮƖĪŅĚŏėĴňŀŇĬĪĶňĵƢ          1&1-.-4' 
   Organic Spectroscopy  
203308   ĺ.ėĴ. 308 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ3   1&0-3-0' 
   Organic Chemistry Laboratory 3  
203315 ĺ.ėĴ. 315 ĽĴĴŅĨĶŐĸŃıńĬīŃȮȮ                  2&2-.-4' 
   Symmetry and Bonding  
203323 ĺ.ėĴ. 323 ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ3          2&2-.-4' 
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   Physical Chemistry 3  
203324 ĺ.ėĴ. 324 ŏėĴňŏĝŇĚĲƕĽŇĔĽƢ 4          2&2-.-4' 
   Physical Chemistry 4  
203327 ĺ.ėĴ. 327 ĮĢŇĭńĨŇĔŅĶŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ2      1&0-3-0' 
   Physical Chemistry Laboratory 2  
203332 ĺ.ėĴ. 332 ĔŅĶĺŇŏėĶŅŃľƢĪŅĚőėĶĴŅőĪĔĶŅĲƖ             2&2-.-4' 
   Chromatographic Analysis  

203333 ĺ.ėĴ. 333 ĔŅĶĺŇŏėĶŅŃľƢħƟĺĵŏėĶŊŗŀĚĴŊŀĪŅĚĽŏĮĔőĪĶŏĴĨĶň 2&2-.-4' 
   Spectrometric Instrumental Analysis  

                                                                     ĶĺĴ    18    ľĬƞĺĵĔŇĨ 
 
ĝńŘĬĮƖĪňŗȮ3  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 

203316 ĺ.ėĴ. 316 ŏėĴňőėŀŀĶƢħŇŏĬĝńĬŐĸŃŏėĴňŀŀĶƢŐĔőĬŏĴĪńĸĸŇĔ          2&2-.-4' 
   Coordination and Organometallic Chemistry  
203318 ĺ.ėĴ. 318 ĮĢŇĭńĨŇĔŅĶŏėĴňŀĬŇĬĪĶňĵƢȮ   1&0-3-0' 
   Inorganic Chemistry Laboratory  
203338 ĺ.ėĴ. 338 ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢħƟĺĵŏėĶŊŗŀĚĴŊŀȮȮȮȮȮ 2&0-6-0' 
   Instrumental Analysis Laboratory  
211315 ĺ.ĝĪ. 315 ĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ  3&1-.-4' 
   Introductory Biochemistry  
211319 ĺ.ĝĪ. 319 ĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňŏĭŊŘŀĚĨƟĬȮȮ 1&0-3-0' 
   Introductory Biochemistry Laboratory  
ĺŇĝŅĻŉĔļŅĪńŗĺœĮŏĸŊŀĔ 6 
(General Education Elective)   
ĺŇĝŅŏŀĔŏĸŊŀĔ 3 
(Major Electives)  

                                                         ĶĺĴȮ     18 ľĬƞĺĵĔŇĨ 
 
ĝńŘĬĮƖĪňŗȮ4  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 
 

203497 ĺ.ėĴ. 497 ĽľĔŇěĻŉĔļŅ 6 
   Cooperative Education  

                                                                ĶĺĴ     6   ľĬƞĺĵĔŇĨ 
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ĝńŘĬĮƖĪňŗȮ4  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2  

203498 ĺ.ėĴ. 498 ĽńĴĴĬŅŏėĴň 1(1-0-2) 
   Seminar in Chemistry  
ĺŇĝŅŏŀĔŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 8 
(Major Electives)  
ĺŇĝŅŏĸŊŀĔŏĽĶň 6 
(Free Elective)  

                                                                              ĶĺĴ    15ȮȮľĬƞĺĵĔŇĨ 
 

 
1,/,3ȮėŜŅŀīŇĭŅĵĸńĔļĦŃĔĶŃĭĺĬĺŇĝŅȮ 

ĶŃĭŋœĺƟŒĬĳŅėįĬĺĔ 
 

3.0ȮĝŊŗŀȮĨŜŅŐľĬƞĚŐĸŃėŋĦĺŋĥŇĕŀĚŀŅěŅĶĵƢȮ 
3.0.1 ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮ-ȮŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶȮ-ȮŀŅěŅĶĵƢĮĶŃěŜŅ 

Īňŗ ĝŊŗŀ-ĬŅĴĽĔŋĸ ėŋĦĺŋĥŇ 

ĳŅĶŃĚŅĬĽŀĬ-ĽńĮħŅľƢ ěŜŅĬĺĬįĸĚŅĬ
ĺŇĝŅĔŅĶĶĺĴȮ
&įĸĚŅĬŒĬĶŃĵŃȮȮ
3ȮĮƖĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ 
ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 
1 įĻ,ħĶ,ĔƟŀĚŏĔňĵĶĨŇȮ 
œĨĶĽŋĺĶĶĦȮ* 
 

ĮĶ,ħ,Ȯ&ŏėĴňŀŇĬĪĶňĵƢ', 
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ, 2553 
ĺĪ,ĭ,Ȯ(ŏėĴň',ȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ, 
2549 

18.44 - 18.44 - 30 (6) 

0 ĶĻ,ħĶ,ıŋĥŇĬńĬĪƢȮ 
ĴňŏįƞŅıńĬīƢȮ* 

ĮĶ,ħ, (ŏėĴňŀŇĬĪĶňĵƢ),ȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸ, 2544 
ĺĪ,ĭ,Ȯ&ŏėĴň', ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ, 2538 

5,53 7,16 5,53 7,16 60 (17) 

3 įĻ,ħĶ,ĽŋĸŅĺńĸĵƢȮ 
ĕŅĺįƞŀĚ * 
 

ĮĶ,ħ, (ĺńĽħŋĻŅĽĨĶƢ),ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 
2552 
ĺĪ,Ĵ,Ȯ&ŏėĴň',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2548 
ĺĪ,ĭ,Ȯ&ŏėĴň',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2546 

/.,72 7,16 /.,72 7,16 45 (22) 

4 įĻ,ħĶ,ĶŋƟĚĸŅĺńĸĵƢȮ 
ĽĴĽŋĬńĬĪƢȮ* 
 

Ph.D. (Materials Engineering and 
Materials Design), The University of 
Nottingham, UK, 2009 
ĺĪ,Ĵ,Ȯ&ŏėĴň', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2544 
ĺĪ,ĭ,Ȯ&ŏėĴň', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2539  

6.94 3.75 6.94 3.75 /1Ȯ&7' 

3 įĻ,ħĶ,ĽĴĝńĵȮ 
ĸŅĳŀĬńĬĨƢĬıėŋĦ *  
 

ĺĪ,ħ, (ŏėĴň),ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2544 
ĺĪ,Ĵ,Ȯ&ŏėĴň',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2538 
ĔĻ,ĭ,&ĺŇĪĵŅĻŅĽĨĶƢŏėĴň',Ȯ 

/3,.. - /3,.. - 39 (9) 
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Īňŗ ĝŊŗŀ-ĬŅĴĽĔŋĸ ėŋĦĺŋĥŇ 

ĳŅĶŃĚŅĬĽŀĬ-ĽńĮħŅľƢ ěŜŅĬĺĬįĸĚŅĬ
ĺŇĝŅĔŅĶĶĺĴȮ
&įĸĚŅĬŒĬĶŃĵŃȮȮ
3ȮĮƖĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ 
ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 
ĴľŅĺŇĪĵŅĸńĵĻĶňĬėĶŇĬĪĶĺŇőĶĥ, 2533 

6 įĻ,ħĶ,ĔĶīńĝȮ 
ŀŋƞĬĬńĬĔŅĻ 
 

Ph.D. (Chemistry),ȮUniversity of 
Wollongong, Australia, 2010 
ĺĪ,Ĵ,Ȯ&ŏėĴňĲƕĽŇĔńĸ',ȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸ, 2547 
ĺĪ,ĭ,Ȯ&ŏėĴň',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2543 

/1,53 - /1,53 - 42 (28) 

7 įĻ,ħĶ.ĔķļĦŃȮěŇĨĴĦň 
 

Ph.D. (Analytical Chemistry) 
Okayama University, Japan, 0..2 
ĺĪ,Ĵ,Ȯ&ŏėĴň',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2521 
ĺĪ,ĭ,Ȯ&ŏėĴň',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 252. 

21.88 - 21.88 - 8 (1) 

8 įĻ,ħĶ,ĔŅĠěĬŅȮħŜŅĶŇľƢ 
 

Dr. rer. nat. (Bioorganic Chemistry) 
Martin-Luther University Halle-
Wittenberg, Germany, 2008 
ĺĪ,Ĵ,Ȯ(ŏĪėőĬőĸĵňĝňĺĳŅı',ȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸ
,2544 
ĺĪ,ĭ,Ȯ(ŏėĴň',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2540 

11.75 3.13 11.75 3.13 9 (2) 

9 ŀ,ħĶ,ĔŋĸĳŅȮĝĬŃĺĶĶőĦ Ph.D. (Chemistry), The University of 
Akron, United State ,2016 
ĺĪ,Ĵ,Ȯ&ŏėĴň', ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ, 2553 
ĺĪ,ĭ,Ȯ&ŏėĴň', ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ, 2550 

20.26 2.81 20.26 2.81 53 (4) 

10 įĻ,ħĶ,ŏĔňĵĶĨŇėŋĦȮ 
ĴŃőĬŏėĶŊŗŀĚ 
 

Ph.D. (Materials Science and 
Engineering), The Pennsylvania State 
University, USA, 2010 
ĺĪ,Ĵ,Ȯ(ŏėĴň',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2545 
ĺĪ,ĭ,Ȯ(ŏėĴň',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2543 

11.78 5.63 11.78 5.63 8 (2) 

11 įĻ,ħĶ,ėĦŅĶńģȮĦȮĸŜŅĮŅĚ 
 

Ph.D. (Chemistry), University of Leeds, 
UK, 2005 
ĺĪ,Ĵ,Ȯ(ŏėĴň',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2541 
ĺĪ,ĭ,Ȯ(ŏėĴň',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2538 

15.66 3.75 15.66 3.75 9 (2) 

12 ĶĻ,ħĶ,ěĶŌĠȮěńĔĶƢĴŋĦň 
 

ĺĪ,ħ, (ŏėĴň), ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ032. 
ĺĪ,ĭ, (ŏėĴň)*ȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ,ȮȮ
0311 

3.13 16.88 3.13 16.88 144 (51) 

13 įĻ,ħĶ,ěŇħŅĳŅȮĪŇĬƟŀĵ 
 

ĺĪ,ħ, (ŏĪėőĬőĸĵňĝňĺĳŅı), 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2548 
ĺĪ,Ĵ,Ȯ(ŏėĴň',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2543 
ĺĪ,ĭ,Ȯ(ŏėĴň',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2540 

11.66 
 

1.88 11.66 
 

1.88 4 (1) 

14 įĻ,ħĶ,ĝĬŇħŅȮıĺĚıŇĸŅ ĺĪ.ħ,&ŏėĴňĺŇŏėĶŅŃľƢ', 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, 2555 

15.00 9.06 15.00 9.06 10 (6) 
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Īňŗ ĝŊŗŀ-ĬŅĴĽĔŋĸ ėŋĦĺŋĥŇ 

ĳŅĶŃĚŅĬĽŀĬ-ĽńĮħŅľƢ ěŜŅĬĺĬįĸĚŅĬ
ĺŇĝŅĔŅĶĶĺĴȮ
&įĸĚŅĬŒĬĶŃĵŃȮȮ
3ȮĮƖĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ 
ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 
ĺĪ,ĭ,Ȯ(ŏėĴň',ȮĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ, 2549 

15 ŀ,ħĶ,ĝĬŇĽĶȮŏľĚƟŅěŜŅĮŅ Ph.D. (Pharmacy), The University of 
Nottingham, UK, 2014 
ĺĪ,Ĵ,Ȯ(ŏėĴň',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2551 
ĺĪ,ĭ,Ȯ(ŏėĴň',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2550 

16.78 1.88 16.78 1.88 11 (5) 

16 ŀ,ĝĴĬŅħȮĽĺŅĽħŇśĴŇĨĶ 
 

ĺĪ.Ĵ,Ȯ&ŏėĴň',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2536 
ĺĪ.ĭ,Ȯ&ŏėĴň',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2530 

/6,41 - /6,41 - 2 (1) 

17 įĻ,ħĶ,ĝŜŅĬŅĠȮĶŅĠġĶ Ph.D. (Chemistry), University of St 
Andrews, UK, 2010 
ĺĪ,Ĵ,Ȯ(ŀĬŇĬĪĶňĵƢŏėĴň), 
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ, 2543  
ĺĪ,ĭ,Ȯ(ŏėĴň',ȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ, 2539 

8.63 9.00 8.63 9.00 37 (25) 

18 įĻ,ħĶ,ĝŜŅĬŇȮŐĽĚĳńĔħň Ph.D. (Materials Science) 
Colorado School of Mines, USA, 2006 
ĺĪ,Ĵ,Ȯ&ĔŅĶĮĶŃŏĴŇĬėĺŅĴŏĽňŗĵĚĪŅĚ
ĽŇŗĚŐĺħĸƟŀĴŒĬĶŃĭĭĬŇŏĺĻŏĕĨĶƟŀĬ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2537 
ĺĪ,ĭ,Ȯ&ŏėĴň', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2535 

/7,47 
 

- /7,47 
 

- 2 (1) 

19 ĶĻ,ħĶ,ģĮĬňĵƢȮĽŅĶėĶĻĶň 
 

 Ph.D. (Material Science and 
Engineering), Michigan Technological 
University, USA,Ȯ0..0 
M.S. (Metallurgical Engineering) 
Michigan Technological University, 
USA,Ȯ/777Ȯ 
ĺĪ,ĭ,Ȯ&ŏėĴň',ȮĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ, 2535 

6,12 
 

2,47 6,12 
 
2,47 63 (23) 

20 įĻ,ħĶ,ĦĮĳŅ 
ıĶľĴĽĺĶĶėƢ   

Ph.D. (Organic Chemistry),ȮUniversity of 
Bristol,ȮUK, 2009 
ĺĪ,Ĵ,Ȯ&ŏėĴň',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,Ȯ0323 
ĺĪ,ĭ,Ȯ(ŏėĴň',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2542 

/7,.4 - /7,.4 - 10 (6) 

0/ įĻ,ħĶ,ĪŇĬĔĶȮĔńĬĵŅĬň 
 

ĮĶ,ħ, (ŏėĴň),ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2551 
ĺĪ,Ĵ,Ȯ(ŏėĴňĺŇŏėĶŅŃľƢŐĸŃŀĬŇĬĪĶňĵƢŏėĴň',Ȯ
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ, 2543Ȯ 
ĺĪ,ĭ,Ȯ(ŏėĴň',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2539 

13.75 2.81 13.75 2.81 11 (5) 

22 ĶĻ,ħĶ,īńĠĺħňȮĸŇŘĴīĶŅĔŋĸ 
  

Ph.D. (Organic Chemistry),ȮUniversity of 
Wollongong, Australia, 2010 
ĺĪ,Ĵ,Ȯ(ŏėĴňŀŇĬĪĶňĵƢ',Ȯ
ĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ, 2545  

16.35 - 16.35 - 56 (11) 
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Īňŗ ĝŊŗŀ-ĬŅĴĽĔŋĸ ėŋĦĺŋĥŇ 

ĳŅĶŃĚŅĬĽŀĬ-ĽńĮħŅľƢ ěŜŅĬĺĬįĸĚŅĬ
ĺŇĝŅĔŅĶĶĺĴȮ
&įĸĚŅĬŒĬĶŃĵŃȮȮ
3ȮĮƖĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ 
ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 
ĺĪ,ĭ,Ȯ(ŏėĴň',ȮĴľŅĺŇĪĵŅĸńĵĽĚĕĸŅĬėĶŇĬĪĶƢ, 
2542 

23 įĻ,īŇĨŇȮěńĬĪĶƢĳŇĶĴĵƢ 
 

ĺĪ,Ĵ, (ŏėĴňŀŇĬĪĶňĵƢ), 
ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ, 0321 
ĺĪ,ĭ,(ŏėĴň',ȮĴľŅĺŇĪĵŅĸńĵŏĔļĨĶĻŅĽĨĶƢ, 0317 

0.,0/ - 0.,0/ - 3 (2) 

24 įĻ,ħĶ,ĬıĔŅĠěĬƢȮ 
ěńĬĪĶƢŏħĝ 
 

Ph.D. of Engineering 
Biotechnology), Ritsumeikan University, 
Japan, 2003 
ĺĪ,Ĵ,Ȯ(ĝňĺĺŇĪĵŅ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2542 
ĺĪ,ĭ,Ȯ(ěŋĸĝňĺĺŇĪĵŅ',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2540 

12.76 1.88 12.76 1.88 18 (5) 

25 įĻ,ħĶ,ĬĶŇĬĪĶƢȮĸŅĺńĸĵƢ 
 

Ph.D. (Chemistry),ȮUniversity of Bristol,Ȯ
UK, 2010 
ĺĪ,Ĵ,Ȯ(ŏėĴňĲƕĽŇĔńĸ',ȮĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ, 
2547 
ĺĪ,ĭ,Ȯ(ŏėĴň',ȮĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ, 2544 

11.25 
 

1.88 11.25 
 

1.88 16 (9) 

26 ŀ,ħĶ,ĬńĪīĺńĥĬƢȮŏĽĴŅĔŌĸ Ph.D. (Chemistry), Colorado State 
University, United States, 0./5 
M.S. (Chemistry), Colorado State 
University, 0./3 
ĺĪ,ĭ,Ȯ&ŏėĴň', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0331 

19.31 - 19.31 - 7 (6) 

27 įĻ,ħĶ,ĬńĪīňȮȮĽŋĶňĵƢ 
 

Ph.D. &Biochemistry and Molecular 
Biology', University of California, USA, 
2009 
ĺĪ,ĭ,Ȯ(ŏėĴň',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2543 

10.63 6.19 10.63 6.19 19 (5) 

28 ĶĻ,ħĶ,ĬŅĺňȮĔńĚĺŅĸĵƢ 
 

Ph.D. (Physical Chemistry)*ȮUniversity 
of Utah, USA, 2007 
ĺĪ,ĭ,Ȯ(ŏėĴň',ȮĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ, 2543 

5.00 7.50 5.00 7.50 151 (80) 

29 ĶĻ,ħĶ,ĬŋĝĬŇĳŅȮĬńĬĪŃĺĚĻƢ 
 

Ph.D. (Nf_pk_awȮ_lbȮAfckgqrpw),Ȯ
Liverpool John Moors University, UK, 
2002 
ĺĪ,ĭ,Ȯ(ŏėĴň',ȮĴľŅĺŇĪĵŅĸńĵĕŀĬŐĔƞĬ, 2537 

17.70 
 

- 17.70 
 

- 10 (1) 

30 įĻ,ħĶ,ĭŌĶĳńĪĶƢȮ 
ŀŇĬĪĶňĵƢĽńĚĺĶ  
 

Ph.D. (Chemistry and Chemical 
Engineering),ȮQueenŲs University of 
Belfast, UK, 2009 
ĺĪ,Ĵ,Ȯ(ŏėĴň',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2548 
ĺĪ,ĭ,Ȯ(ŏėĴň',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2547 

9.06 
 

5.63 9.06 
 

5.63 53 (22) 
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ĳŅĶŃĚŅĬĽŀĬ-ĽńĮħŅľƢ ěŜŅĬĺĬįĸĚŅĬ
ĺŇĝŅĔŅĶĶĺĴȮ
&įĸĚŅĬŒĬĶŃĵŃȮȮ
3ȮĮƖĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ 
ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 
31 įĻ,ħĶ,ĮĶŃıŋĪīƢȮ 
ĩŅĺĶĵŋĨŇĔŅĶĨƢ 
 

Ph.D. (Inorganic Chemistry), University 
of Missouri, USA, 2010 
ĺĪ,Ĵ,Ȯ(ŀĬŇĬĪĶňĵƢŏėĴň', ěŋĿŅĸĚĔĶĦƢ
ĴľŅĺŇĪĵŅĸńĵ, 2547 
ĺĪ,ĭ,Ȯ(ŏėĴň', ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, 2541 

12.19 9.38 12.19 9.38 7 (5) 

32 įĻ,ħĶ,ĮŃĶŅĸň ŐĺƞĬŐĔƟĺ 
 

ĺĪ,ħ,Ȯ(ŏėĴň', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2550 
ĺĪ,Ĵ,Ȯ(ŏėĴň', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2547 
ĺĪ,ĭ,Ȯ(ŏėĴň', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2545 

15.94 
 

1.88 15.94 
 

1.88 14 (8) 

33 įĻ,ħĶ,ĮƤĠĝŇĔŅȮĮĶńĚŏĕňĵĺ 
 

Ph.D. (Biomedical Engineering), 
University of Michigan, USA, 2011 
M.S. (Biomedical Engineering), 
University of Michigan, USA, 2006 
B.S.E. (Biomedical Engineering) (Minor: 
Chemistry), Duke University, USA, 2005 

9.06 3.75 9.06 3.75 13 (5) 

34 ĶĻ,ħĶ,ĮƕĵĶńĨĬƢȮ 
ĬŇĴĴŅĬıŇĳńĔħŇś 

ĮĶ,ħ, (ŏėĴňŏĝŇĚĲƕĽŇĔĽƢ), ĴľŅĺŇĪĵŅĸńĵĴľŇħĸ, 2546 
ĺĪ,ĭ,Ȯ(ŏėĴň', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2542 

15.94 - 15.94 - 72 (18) 

35 įĻ,ħĶ,ıńĝĦňȮŐĽĚĪŀĚ 
 

Ph.D.  (Biomolecular Science, 
Molecular Genetics), The University of 
Manchester, UK, 2007 
ĺĪ,Ĵ,Ȯ&ŏĪėőĬőĸĵňĝňĺĳŅı', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2544 
ĺĪ,ĭ,Ȯ&ĶńĚĽňĺŇĪĵŅ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2540 

8.50 - 8.50 - 16 (8) 

36 įĻ,ħĶ,ıŇĝĠŅȮ 
ĴńĚĔĶŀńĻĺĔŋĸ 
 

ĺĪ,ħ,&ĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴ' 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0325 
ĺĪ,Ĵ,ȮĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴȮ&ľĸńĔĽŌĨĶ
ĬŅĬŅĝŅĨŇ'Ȯ*ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0322 
ĺĪ,ĭ,Ȯ&ŏėĴň' ,ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0320 

17.50 1.88 17.50 1.88 26 (14) 

37 įĻ,ħĶ,ŏıŖĠĻŇĶŇȮĻĶňĭŋĶň 
 

Ph.D. (Agricultural Biochemistry), 
University of Nottingham, UK, 1999 
ĺĪ,Ĵ,Ȯ&ŏĪėőĬőĸĵňĔŅĶŀŅľŅĶ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2535 
ĺĪ,ĭ,&ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĔŅĶ
ŀŅľŅĶ'*ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 253/ 

18.13 2.81 18.13 2.81 8 (1) 

38 įĻ,ħĶ,ĳėĺĶĶĦȮ 
ıĺĚĽĴĭńĨŇ 
 

Ph.D. (Organic Chemistry), Keele 
University, UK, 1996 
ĺĪ,ĭ,Ȯ&ŏėĴň',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ0313 

11.00 - 11.00 - 10 (2) 
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ĳŅĶŃĚŅĬĽŀĬ-ĽńĮħŅľƢ ěŜŅĬĺĬįĸĚŅĬ
ĺŇĝŅĔŅĶĶĺĴȮ
&įĸĚŅĬŒĬĶŃĵŃȮȮ
3ȮĮƖĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ 
ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 
39 įĻ,ħĶ,ĳńĪĶƢĬķĬ 
ĺĶěŇĨĨŇıĸ 
 

Ph.D. (Nanoscience and 
Nanotechnology), University of Surrey, 
UK, 2011 
ĺĪ,Ĵ,Ȯ&ĺńĽħŋĻŅĽĨĶƢ',ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2549 
ĺĪ,ĭ,Ȯ&ĲƕĽŇĔĽƢ',ȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶ*Ȯ2547 

16.56 5.63 16.56 5.63 17 (6) 

40 įĻ,ħĶ,ĳŌĴĬȮĽŋĕĺĚĻƢ 
 

Ph.D. (Agricultural Science), Tohoku 
University, Japan, 2009  
M.Agr.Sc. Tohoku University, Japan, 2006 
ĺĪ,ĭ,Ȯ&ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĔŅĶ
ŀŅľŅĶ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2546 

/3,41 5,43 /3,41 5,43 34 (10) 

41 ŀ,ħĶ,ĳŌĴŇĻĶƢȮĪńĭĪŇĴŐħĚ ĺĪ,ħ,Ȯ&ĔŅĶěńħĔŅĶĽŇŗĚŐĺħĸƟŀĴ', ěŋĿŅĸĚĔĶĦƢ
ĴľŅĺŇĪĵŅĸńĵ, 2558 
ĺĪ,Ĵ,Ȯ&ĔŅĶěńħĔŅĶĽŇŗĚŐĺħĸƟŀĴ', ěŋĿŅĸĚĔĶĦƢ
ĴľŅĺŇĪĵŅĸńĵ, 2552 
ĺĪ,ĭ,Ȯ&ĺŇĪĵŅĻŅĽĨĶƢĪńŗĺœĮ', ěŋĿŅĸĚĔĶĦƢ
ĴľŅĺŇĪĵŅĸńĵ, 2550 

16.88 4.69 16.88 4.69 10 (6) 

42 ĶĻ,ħĶ,ĴŋĔħŅȮ 
ĳńĪĶŅĺĶŅıńĬīƢ 
 

Ph.D. (Chemistry),ȮTexas A&M 
University,ȮUSA, 2002  
MS &Analytical Chemistry', Birkbeck 
College, UK, 1996 
ĺĪ,ĭ,Ȯ&ŏėĴň', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2537 

15.94 
 
 

1.88 15.94 
 

 

1.88 64 (12) 

23 ĶĻ,ħĶ,ĸĸŇħŅȮŐĝĚėƢ 
 

Ph.D. (Biochemistry),ȮKansas State 
University, USA, 2002 
M.S. (Biochemistry)ȮKansas State 
University, USA, 1998 
B.A. (Biochemistry),ȮHood College, 
USA, 1995 

7.66 8.19 7.66 8.19 20 (4) 

44 ĶĻ,ħĶ,ĸŃŀŀĚĬĺĸȮ 
ĻĶňĽĴĭńĨŇ 
 

Ph.D. (Chemistry),ȮUniversity of 
Houston,ȮUSA, 2008 
ĺĪ,Ĵ,Ȯ&ŏėĴň',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2545 
ĺĪ,ĭ,Ȯ&ŏėĴň',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2542 

16.25 1.88 16.25 1.88 42 (11) 

25 ĶĻ,ħĶ,ĺĚĻƢȮıŃőėħň 
 

ĺĪ,ħ, (ŏėĴňŀŇĬĪĶňĵƢ),ȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸ*Ȯ033. 
ĺĪ,ĭ,Ȯ&ŏėĴň',ȮĴľŅĺŇĪĵŅĸńĵĻĶňĬėĶŇĬĪĶĺŇőĶĥ, 
2540 

/3,72 1.88 /3,72 1.88 60 (11) 

46 ŀ,ĺĶĸńĔļĦƢȮŀńĚĻŋĺĶŅĚĔŌĶ M.S. (Food Science) 
University of Massachusetts (Amherst), 
USA*Ȯ0315 

/2,32 - /2,32 - 0Ȯ(/) 



46 
 

Īňŗ ĝŊŗŀ-ĬŅĴĽĔŋĸ ėŋĦĺŋĥŇ 

ĳŅĶŃĚŅĬĽŀĬ-ĽńĮħŅľƢ ěŜŅĬĺĬįĸĚŅĬ
ĺŇĝŅĔŅĶĶĺĴȮ
&įĸĚŅĬŒĬĶŃĵŃȮȮ
3ȮĮƖĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ 
ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 
ĺĪ,ĭ,Ȯ&ŏĪėőĬőĸĵňĔŅĶŀŅľŅĶ',ȮěŋĿŅĸĚĔĶĦƢ
ĴľŅĺŇĪĵŅĸńĵ*Ȯ2529 

47 įĻ,ħĶ,ĺĶŀĬĚėƢȮ 
ĸňŘĺńĥĬŅįŅĽŋĕ 
 

Ph.D. (Microbiology),ȮUniversity of 
Kent,ȮUK, 2010 
ĺĪ,Ĵ,Ȯ&ŏĪėőĬőĸĵňĝňĺĳŅı',Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2546 
ĺĪ,ĭ,Ȯ&ŏĪėĬŇėĔŅĶŐıĪĵƢ',Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2542 

13.28 - 13.28 - 9 (3) 

28 įĻ,ħĶ,ĺƞŅĬȮĺŇĶŇĵŅ 
 

ĺĪ,ħ, (ĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴ), 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2557 
ĺĪ,Ĵ,Ȯ(ĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴ),Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2551 
ĺĪ,ĭ,Ȯ(ĝňĺŏėĴňŐĸŃĝňĺŏėĴňŏĪėőĬőĸĵň),Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2546 

16.40 6.19 16.40 6.19 13 (4) 

49 įĻ,ħĶ,ĺŇĬŇĨŅȮĭŋĦőĵħĴȮ 
 

Ph.D. (Physical Chemistry),ȮUniversity 
of Leeds,ȮUK, 2000 
ĺĪ,Ĵ,Ȯ&ŏėĴň',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2537 
ĺĪ,ĭ,Ȯ&ŏėĴň',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2533 

2.50 5.63 2.50 5.63 64 (22) 

50 įĻ,ħĶ,ĺŇĴĸȮĬŅėĽŅĪŅ 
 

ĺĪ,ħ, (ŏėĴň),ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2542 
ĺĪ,ĭ,Ȯ&ŏėĴň',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2535 

19.38 - 19.38 - 13 (4) 

51 ŀ,ħĶ,ĻĶńĠıĚĻƢȮĵŇŘĴĔĸńŗĬ PhD (Chemistry), University of 
Liverpool, UK 2016 
ĺĪ,Ĵ,Ȯ&ŏėĴň', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2553 
ĺĪ,ĭ,Ȯ&ŏėĴň', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2550 

19.58 6.56 19.58 6.56 9 (4) 

52 įĻ,ħĶ,ĻŇĸŅȮĔŇĨĨŇĺńĝĬŃ 
 

Ph.D. (Chemistry),ȮUniversity of Bristol, 
UK, 2010 
ĺĪ,Ĵ,Ȯ&ŏėĴň',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2549 
ĺĪ,ĭ,Ȯ&ŏėĴň',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2547 

12.29 5.16 12.29 5.16 35 (19) 

53 ĶĻ,ħĶ,ĽĴıĶȮěńĬĪĶŃ Dr. rer. nat. (Biogeography), Trier 
University, Germany, 2000 
ĺĪ,Ĵ,Ȯ&ĔŅĶĮĶŃŏĴŇĬėĺŅĴŏĽňŗĵĚĽŇŗĚŐĺħĸƟŀĴŒĬ
ĶŃĭĭĬŇŏĺĻĺŇĪĵŅŏĕĨĶƟŀĬ', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2537 
ĺĪ,ĭ,Ȯ&ŏėĴň',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ,  
2535 

- 11.63 - 11.63 71 (17) 
 
 
 
 
 

54 įĻ,ħĶ,ĽĶıĚļƢȮěńĬĪĶƢľŀĴ ĺĪ,ħ, (ŏėĴň),ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2548 19.38 1.88 19.38 1.88 11 (3) 
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ĳŅĶŃĚŅĬĽŀĬ-ĽńĮħŅľƢ ěŜŅĬĺĬįĸĚŅĬ
ĺŇĝŅĔŅĶĶĺĴȮ
&įĸĚŅĬŒĬĶŃĵŃȮȮ
3ȮĮƖĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ 
ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 
 ĺĪ,Ĵ,Ȯ&ŏėĴň',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0322 

ĺĪ,ĭ,Ȯ&ŏėĴňŀŋĨĽŅľĔĶĶĴ'*Ȯ
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2542 

55 įĻ,ħĶ,ĽŇĪīŇĝńĵȮ 
ĺŇőĶěĬŋĮĩńĴĳƢ  
 

Ph.D. (Materials Engineering and 
Materials Design), The University of 
Nottingham, UK,ȮȮ0... 
ĺĪ,Ĵ,Ȯ(ŏėĴň',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2537 
ĺĪ,ĭ,Ȯ&ŏėĴň',ȮĴľŅĺŇĪĵŅĸńĵĭŌĶıŅ,Ȯ0312 

7,47  7,47  14 (1) 

43 ĶĻ,ħĶ,ĽŋĔńĠĠŅȮ 
ĴľŅīňĶŅĬĬĪƢ 

Ph.D. (Organic Chemistry),ȮUniversity of 
Wales College of Cardiff, UK, 2001 
ĺĪ,ĭ,Ȯ&ŏėĴň',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2529 

10.49 6.00 10.49 6.00 52 (14) 

57 įĻ,ħĶ,ĽŋĶŇĬĪĶƢȮĽŅĵĮƤĠĠŅ 
 

Ph.D. (Physical Chemistry),ȮCardiff 
University, UK, 2008 
ĺĪ,Ĵ,Ȯ&ŏėĴň',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2543 
ĺĪ,ĭ,Ȯ&ŏėĴň',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2542 

13.13 3.75 13.13 3.75 36 (18) 

58 ĶĻ,ħĶ,ŐĽĚĶĺňȮĻĶňĺŇĝńĵ 
 

ĺĪ,ħ, (ŏėĴň),ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2551 
ĺĪ,Ĵ,Ȯ&ŏėĴň',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2548 
ĺĪ,ĭ,Ȯ&ŏėĴň',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2546 

13.13 3.75 13.13 3.75 26 (5) 

59 įĻ,ħĶ,ľĪńĵĝĬĔȮ 
ŏĬňĵĴĪĶńıĵƢ 

Ph.D. (@gmafckgqrpw),ȮUniversity of 
Illinois at Urbana-Champaign,ȮUSA, 
1995 
ĺĪ,ĭ,Ȯ&ŏėĴň',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2534 

8.24 1.13 8.24 1.13 23 (1) 

60 ĶĻ,ħĶ,ŀĳŇĬĳńĽȮĶŋěŇĺńĨĶƢ 
 

D. Phil. (Solid State Chemistry),ȮOxford 
University, UK, 2001 
ĺĪ,ĭ,Ȯ&ŏėĴň',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2538 

2.16 12.19 2.16 12.19 68 (18) 

61 ŀ,ħĶ,ŀĳŇĬńĬĪƢȮĔńĬŏĮƖĵĚŒě ĺĪ,ħ,Ȯ&ŏĪėőĬőĸĵňĝňĺĳŅı', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2557 
ĺĪ,Ĵ,Ȯ&ŏĪėőĬőĸĵňĝňĺĳŅı', 
ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2551 
ĺĪ,ĭ,Ȯ&ŏĪėőĬőĸĵňĝňĺĳŅıĪŅĚŀŋĨĽŅľĔĶĶĴ
ŏĔļĨĶ', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2549 

14.01 3.13 14.01 3.13 23 (15) 

62 įĻ,ħĶ,ŀĳŇĺńĥĬƢȮ 
īňĶĺŋĥŇĔŋĸĶńĔļƢ 
 

Ph.D. (Organic Chemistry), University of 
Manchester, UK, 1996 
M.Sc. (Organic Chemistry), University of 
Manchester, UK, 1993 
ĺĪ,ĭ,Ȯ&ŏėĴň',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2534 

20.59 1.88 20.59 1.88 17 (1) 
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Īňŗ ĝŊŗŀ-ĬŅĴĽĔŋĸ ėŋĦĺŋĥŇ 

ĳŅĶŃĚŅĬĽŀĬ-ĽńĮħŅľƢ ěŜŅĬĺĬįĸĚŅĬ
ĺŇĝŅĔŅĶĶĺĴȮ
&įĸĚŅĬŒĬĶŃĵŃȮȮ
3ȮĮƖĸƞŅĽŋħ' 

ĮƤěěŋĭńĬ 
ŏĴŊŗŀĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĨĶň ĭĻ, ĨĶň ĭĻ, 
63 įĻ,ħĶ,ŀĶŋĦĜŅĵȮĽŅĵŀƟŅĵ Dr. rer. nat. (Organic Chemistry), 

University of Cologne, Germany, 2012 
ĺĪ,Ĵ,Ȯ&ŏėĴňŀŇĬĪĶňĵƢ',ȮĴľŅĺŇĪĵŅĸńĵĴľŇħĸ*Ȯ0324 
ĺĪ,ĭ,Ȯ&ŏėĴň', ĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 0320 

20.33 - 20.33 - 13 (7) 

64 ŀ,ħĶ,ŀŋœĶȮŏĨŖĚŏěĶŇĠĔŋĸ Ph.D. (Analytical Chemistry), Virginia 
Polytechnic Institute and State 
University,ȮUSA, 2000 
ĺĪ,Ĵ,Ȯ&ŏėĴň',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2535 
ĺĪ,ĭ,Ȯ&ŏėĴň',ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, 2530 

0.,.. - 0.,.. - 2 (2) 

65 įĻ,ħĶ,īňĶĭŋĠȮıěĬĔŅĶŋĦ 
 

ĺĪ,ħ, (ŏėĴň),ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ0324 
ĺĪ,Ĵ,Ȯ&ŏėĴň'ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ2538 
ĺĪ,ĭ,Ȯ&ŏėĴň'ȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ*Ȯ2536 

19.69 0.94 19.69 0.94 3 (-) 

46 ŀ,ħĶ,ĺĽŋĪȮıĶıńĝĶıĚĻƢ Ph.D. (Chemistry and Biochemistry) 
University of California, San Diego, 
USA, 0./6 
M.S. (Chemistry and Biochemistry), 
University of California, San Diego, 
USA, 0./0 
B.A. (Chemistry), Northwestern 
University, USA, 0./. 

22.19 - 22.19 - - 

ľĴŅĵŏľĨŋ * ľĴŅĵĩŉĚȮŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ 
 ĸŜŅħńĭĪňŗȮ/ů42ȮŏĮƦĬŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ  ŐĸŃĸŜŅħńĭĪňŗȮ43-44ȮŏĮƦĬŀŅěŅĶĵƢĮĶŃěŜŅ 
 

3.2.2ȮŀŅěŅĶĵƢıŇŏĻļȮ 
 -ȮœĴƞĴň 
 

4. ŀĚėƢĮĶŃĔŀĭŏĔňŗĵĺĔńĭĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ 
 ŏĬŊŗŀĚěŅĔĴňėĺŅĴĨƟŀĚĔŅĶŒľƟĭńĦĤŇĨĴňĮĶŃĽĭĔŅĶĦƢŒĬĺŇĝŅĝňıĔƞŀĬŏĕƟŅĽŌƞĔŅĶĪŜŅĚŅĬěĶŇĚȮħńĚĬńŘĬěŉĚĴň
ĔĶŃĭĺĬĺŇĝŅİƗĔĚŅĬŒĬőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴľĶŊŀĽĩŅĬĮĶŃĔŀĭĔŅĶȮĞŉŗĚěńħŀĵŌƞŒĬĔĸŋƞĴĺŇĝŅŏŀĔĭńĚėńĭĕŀĚŐįĬĮĔĨŇȮ
ŏıŊŗŀĶŀĚĶńĭĬńĔĻŉĔļŅŒĬŐįĬĮĔĨŇȮŐĸŃĴňĔĶŃĭĺĬĺŇĝŅĽľĔŇěĻŉĔļŅȮĞŉŗĚěńħŀĵŌƞŒĬĔĸŋƞĴĺŇĝŅŏŀĔĭńĚėńĭĕŀĚŐįĬĽľĔŇě
ĻŉĔļŅȮŏıŊŗŀĶŀĚĶńĭĬńĔĻŉĔļŅŒĬŐįĬĽľĔŇěĻŉĔļŅȮĬŀĔěŅĔĬňŘœħƟĴňĔŇěĔĶĶĴŏĽĶŇĴľĸńĔĽŌĨĶŒľƟĔńĭĬńĔĻŉĔļŅȮőħĵĔŅĶ
ěńħĔŇěĔĶĶĴŏĵňŗĵĴĝĴőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴŒľƟĔńĭĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗȮ1ȮĪŋĔŐįĬĔŅĶĻŉĔļŅ 
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203399  ĺ.ėĴ. 399  ȮȮȮĔŅĶİƗĔĚŅĬ                          1(0-6-0) 
CHEM 399        Working Training 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ      ŏĮƦĬĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗȮ3 ŐĸŃĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 
  ĔŅĶİƗĔĚŅĬŒĬľĬƞĺĵĚŅĬŏŀĔĝĬľĶŊŀĶńģĭŅĸŏĮƦĬĶŃĵŃŏĺĸŅŀĵƞŅĚĬƟŀĵľĔĽńĮħŅľƢŒĬĶŃľĺƞŅĚĮƕħĳŅė
ŏĶňĵĬķħŌĶƟŀĬȮŒĬĔĶĦňĪňŗĽĩŅĬĔŅĶĦƢœĴƞĮĔĨŇȮĬńĔĻŉĔļŅŀŅěĪŜŅĮƤĠľŅıŇŏĻļĪħŐĪĬĔŅĶİƗĔĚŅĬ ŐĸŃĴňĔŅĶĺńħįĸ
őħĵĔŅĶŒľƟĸŜŅħńĭĕńŘĬŏĮƦĬĪňŗĬƞŅıŀŒěȮ&Satisfactory : S) ľĶŊŀœĴƞŏĮƦĬĪňŗĬƞŅıŀŒěȮ(Unsatisfactory : U) 
 
203497  ĺ.ėĴ. 497  ȮȮȮĽľĔŇěĻŉĔļŅ              Ȯ      6 ľĬƞĺĵĔŇĨ 
CHEM 497         Cooperative Education 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ     ĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗȮ4 

ȮȮĬńĔĻŉĔļŅĨƟŀĚĮĢŇĭńĨŇĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŏėĴňŏĮƦĬĶŃĵŃŏĺĸŅœĴƞĬƟŀĵĔĺƞŅȮ354Ȯ
ĝńŗĺőĴĚȮŒĬģŅĬŃıĬńĔĚŅĬĳŅĵŒĨƟĔŅĶħŌŐĸĕŀĚŏěƟŅľĬƟŅĪňŗĪňŗœħƟĶńĭĴŀĭľĴŅĵěŅĔĽĩŅĬĮĶŃĔŀĭĔŅĶĶƞĺĴĔńĭ
ėĦŅěŅĶĵƢěŅĔĴľŅĺŇĪĵŅĸńĵȮŐĸŃĴňĔŅĶĺńħįĸőħĵŒľƟĸŜŅħńĭĕńŘĬŏĮƦĬĪňŗĬƞŅıŀŒěȮȮ&Satisfactory : S) ľĶŊŀœĴƞŏĮƦĬĪňŗ
ĬƞŅıŀŒěȮ&Unsatisfactory : U) 
      4.1 įĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴ  
ȮȮȮȮȮȮėĺŅĴėŅħľĺńĚŒĬįĸĔŅĶŏĶňĵĬĶŌƟĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴĕŀĚĬńĔĻŉĔļŅȮĴňħńĚĬňŘ 
ĬńĔĻŉĔļŅĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŐĸŃĪńĔļŃĨƞŅĚŕȮĶĺĴĩŉĚŏĪėĬŇėȮĔĶŃĭĺĬĔŅĶȮŐĸŃŏėĶŊŗŀĚĴŊŀĪŅĚŏėĴňȮŏıŊŗŀ

ŐĔƟĮƤĠľŅŒĬĽĩŅĬĔŅĶĦƢěĶŇĚœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬŒĬŀĚėƢĔĶœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮıńĥĬŅ
ŏėĶŊŀĕƞŅĵȮŐĸŃŏĨĶňĵĴėĺŅĴıĶƟŀĴĪŅĚŏĸŊŀĔŒĬĔŅĶĮĶŃĔŀĭŀŅĝňı ŀīŇĭŅĵŏĔňŗĵĺĔńĭŀĚėƢĔĶŐĸŃĔŅĶħŜŅŏĬŇĬĚŅĬȮ
ŐĸŃėĺŅĴĽŜŅėńĠŐĸŃĭĪĭŅĪĕŀĚĺŇĝŅĝňıĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŏėĴňĳŅĵŒĬőėĶĚĽĶƟŅĚŀĚėƢĔĶ ĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪňŗœħƟŏĶňĵĬ
ĴŅŏıŊŗŀŒĝƟŒĬĽĩŅĬĔŅĶĦƢěĶŇĚ ĴňĪńĔļŃŐĸŃĮĶŃĽĭĔŅĶĦƢŒĬĔŅĶİƗĔĮĢŇĭńĨŇĚŅĬ ŏĽĬŀŐĬĺĪŅĚĔŅĶŐĔƟœĕĮƤĠľŅľĶŊŀ
ıńĥĬŅĺŇīňľĶŊŀįĸŇĨĳńĦĤƢŒľƟĔńĭĽĩŅĬĮĶŃĔŀĭĔŅĶœħƟ ŐĸŃĬŜŅŏĽĬŀįĸĔŅĶĮĢŇĭńĨŇĚŅĬŒĬĶŌĮŐĭĭĨƞŅĚŕȮœħƟŀĵƞŅĚ
ŏľĴŅŃĽĴ 
 

4.2 ĝƞĺĚŏĺĸŅȮ 
 ĔĶŃĭĺĬĺŇĝŅİƗĔĚŅĬ 

ĽŜŅľĶńĭĬńĔĻŉĔļŅŐįĬĮĔĨŇȮĮƖĔŅĶĻŉĔļŅĪňŗȮ4  ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
ĔĶŃĭĺĬĺŇĝŅĽľĔŇěĻŉĔļŅ 

ĽŜŅľĶńĭĬńĔĻŉĔļŅŐįĬĽľĔŇěĻŉĔļŅȮĮƖĔŅĶĻŉĔļŅĪňŗȮ4 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 
 ĔŇěĔĶĶĴŏĵňŗĵĴĝĴőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴ 
  ĽŜŅľĶńĭĬńĔĻŉĔļŅĪŋĔŐįĬĔŅĶĻŉĔļŅȮĮƖĔŅĶĻŉĔļŅĪňŗȮ3ȮĮƕħĳŅėĔŅĶĻŉĔļŅŏħŊŀĬīńĬĺŅėĴ 

 
 



50 
 

2,1ȮĔŅĶěńħŏĺĸŅŐĸŃĨŅĶŅĚĽŀĬȮ 
 ĔĶŃĭĺĬĺŇĝŅİƗĔĚŅĬ 

1 ľĬƞĺĵĔŇĨȮœĴƞĬƟŀĵĔĺƞŅȮ6ȮĽńĮħŅľƢŒĬľĬƞĺĵĚŅĬŏŀĔĝĬľĶŊŀĶńģĭŅĸȮ 
 ĔĶŃĭĺĬĺŇĝŅĽľĔŇěĻŉĔļŅ 

6 ľĬƞĺĵĔŇĨȮœĴƞĬƟŀĵĔĺƞŅȮ16ȮĽńĮħŅľƢŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŏėĴň 
 

3,ȮĕƟŀĔŜŅľĬħŏĔňŗĵĺĔńĭĔŅĶĪŜŅőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵ 
5.1 ėŜŅŀīŇĭŅĵőħĵĵƞŀ 
ŏĬŊŗŀĚěŅĔĴňėĺŅĴĨƟŀĚĔŅĶŒľƟĭńĦĤŇĨĴňĮĶŃĽĭĔŅĶĦƢŒĬħƟŅĬĔŅĶĪŜŅőėĶĚĚŅĬľĶŊŀĔŅĶĪŜŅĺŇěńĵȮħńĚĬńŘĬěŉĚĴň

ĔĶŃĭĺĬĺŇĝŅĮƤĠľŅıŇŏĻļȮĞŉŗĚěńħŀĵŌƞŒĬĔĸŋƞĴĺŇĝŅŏŀĔĭńĚėńĭĕŀĚŐįĬĮĔĨŇȮŏıŊŗŀĶŀĚĶńĭĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗȮ4 ŒĬŐįĬ
ĮĔĨŇȮŐĸŃĔĶŃĭĺĬĺŇĝŅĽľĔŇěĻŉĔļŅȮĞŉŗĚěńħŀĵŌƞŒĬĔĸŋƞĴĺŇĝŅŏŀĔĭńĚėńĭĕŀĚŐįĬĽľĔŇěĻŉĔļŅ 

 
203499  ĺ.ėĴ. 499  ĮƤĠľŅıŇŏĻļĪŅĚŏėĴň                       3(0-9-0) 
CHEM 499    Special Problems in Chemistry  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ    ŏĮƦĬĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗȮ4 ŐĸŃœħƟĶńĭŀĬŋĠŅĨěŅĔŀŅěŅĶĵƢįŌƟėĺĭėŋĴĔŅĶĺŇěńĵ 
  ĔŅĶĺŇěńĵŐĸŃĻŉĔļŅĮƤĠľŅıŇŏĻļĪŅĚŏėĴňőħĵĔŅĶħŌŐĸěŅĔŀŅěŅĶĵƢěŃĨƟŀĚĴňĔŅĶŏĕňĵĬĶŅĵĚŅĬŐĸŃĔŅĶ
ĽŀĭĮŅĔŏĮĸƞŅŐĸŃĴňĔŅĶĺńħįĸőħĵŒľƟĸŜŅħńĭĕńŘĬŏĮƦĬĪňŗĬƞŅıŀŒěȮ&Satisfactory: S) ľĶŊŀœĴƞŏĮƦĬĪňŗĬƞŅıŀŒěȮ
&Unsatisfactory: U) 

 
3,0ȮįĸĔŅĶŏĶňĵĬĶŌƟ 
ėĺŅĴėŅħľĺńĚŒĬįĸĔŅĶŏĶňĵĬĶŌƟŏĔňŗĵĺĔńĭĔŅĶĪŜŅőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵĕŀĚĬńĔĻŉĔļŅȮĴňħńĚĬňŘ 

 ĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟŐĸŃĪńĔļŃĪŅĚŏėĴňŏıŊŗŀĪŜŅĺŇěńĵȮŐĸŃ/ľĶŊŀȮĻŉĔļŅĮƤĠľŅıŇŏĻļĪŅĚŏėĴňőħĵĔŅĶħŌŐĸ
ěŅĔŀŅěŅĶĵƢ ĔŜŅľĬħĽĴĴĨŇģŅĬȮĺŅĚŐįĬȮĪħĸŀĚŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶħƟĺĵėĺŅĴĮĸŀħĳńĵȮŐĸŃĭńĬĪŉĔĕƟŀĴŌĸĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢŀĵƞŅĚŏĮƦĬĶŃĭĭ ĺŇŏėĶŅŃľƢįĸĔŅĶĪħĸŀĚȮĽĶŋĮįĸĔŅĶĪħĸŀĚőħĵĴňĕƟŀőĨƟŐĵƟĚľĶŊŀĕƟŀĽĬńĭĽĬŋĬĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢĪňŗĬƞŅŏĝŊŗŀȮŐĸŃĽŅĴŅĶĩŏĕňĵĬĶŅĵĚŅĬŀĵƞŅĚŏĮƦĬĪŅĚĔŅĶȮěńħŏĨĶňĵĴĚŅĬĬŜŅŏĽĬŀȮŐĸŃĬŜŅŏĽĬŀ
įĸĚŅĬĺŇěńĵħƟĺĵĺŅěŅĞŉŗĚěŃœħƟĶńĭĔŅĶĨĶĺěĽŀĭőħĵėĦŃĔĶĶĴĔŅĶ 

 

3,1ȮĝƞĺĚŏĺĸŅ 
 ĔĶŃĭĺĬĺŇĝŅĮƤĠľŅıŇŏĻļĪŅĚŏėĴň 
ĬńĔĻŉĔļŅĽŅĴŅĶĩŏĶŇŗĴĪŜŅĮƤĠľŅıŇŏĻļœħƟĨńŘĚŐĨƞĳŅėĔŅĶĻŉĔļŅĪňŗȮ1 ĕŀĚĝńŘĬĮƖĔŅĶĻŉĔļŅĪňŗȮ4 őħĵŒĝƟŏĺĸŅ

ŏĜĸňŗĵȮ1-2ȮĳŅėĔŅĶĻŉĔļŅ 
 

5.4 ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
ĔĶŃĭĺĬĺŇĝŅĮƤĠľŅıŇŏĻļȮȮȮ203499     3(0-9-0) ľĬƞĺĵĔŇĨ 
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Ȯ 
3,3ȮĔŅĶŏĨĶňĵĴĔŅĶ 
 ĔĶŃĭĺĬĺŇĝŅĮƤĠľŅıŇŏĻļĪŅĚŏėĴň 

 ĬńĔĻŉĔļŅŐĸŃŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĮƤĠľŅıŇŏĻļĺŅĚŐįĬĚŅĬĶƞĺĴĔńĬȮ ŏıŊŗŀŒľƟŏĔŇħėĺŅĴŏĕƟŅŒěŐĸŃįĸĽńĴķĪīŇś
ŒĬĔŅĶĪŜŅĮƤĠľŅıŇŏĻļȮőħĵĴňĔŅĶěńħŀĭĶĴŏĨĶňĵĴėĺŅĴıĶƟŀĴŒĬĔŅĶĪŜŅĮƤĠľŅıŇŏĻļ 

 
3,4ȮĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬįĸ 
 ĔĶŃĭĺĬĺŇĝŅĮƤĠľŅıŇŏĻļĪŅĚŏėĴň 
ȮĬńĔĻŉĔļŅĨƟŀĚěńħĪŜŅĶŅĵĚŅĬŏıŊŗŀŏĮƦĬĽƞĺĬľĬŉŗĚĕŀĚĔŅĶĪŜŅĮƤĠľŅıŇŏĻļȮĨƟŀĚĬŜŅŏĽĬŀįĸĚŅĬŐĭĭĮŅĔ

ŏĮĸƞŅȮŐĸŃįƞŅĬŏĔĦĤƢȮőħĵĴňĔĶĶĴĔŅĶŒĬĔŅĶĽŀĭĬŀĔŏľĬŊŀěŅĔŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĮƤĠľŅıŇŏĻļ 
 Ȯ 
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  ľĴĺħĪňŗȮ4. įĸĔŅĶŏĶňĵĬĶŌƟŐĸŃĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 
 

1. ĔŅĶıńĥĬŅėŋĦĸńĔļĦŃıŇŏĻļĕŀĚĬńĔĻŉĔļŅȮ 
ėŋĦĸńĔļĦŃıŇŏĻļ ĔĸĵŋĪīƢĔŅĶĽŀĬľĶŊŀĔŇěĔĶĶĴĬńĔĻŉĔļŅ 

1,ȮĴňėĺŅĴĶŌƟĪŅĚĺŇĝŅĔŅĶĔĺƟŅĚĕĺŅĚȮėĶŀĭėĸŋĴľĸŅĵħƟŅĬȮ
ŐĸŃĽŅĴŅĶĩŐĽĺĚľŅėĺŅĴĶŌƟŏıŇŗĴŏĨŇĴħƟĺĵĨĬŏŀĚœħƟ 

1,ȮĴňĔĶŃĭĺĬĺŇĝŅĪňŗŏĮƦĬĺŇĝŅŏŀĔĭńĚėńĭŐĸŃŏŀĔŏĸŊŀĔĪňŗ
ľĸŅĔľĸŅĵȮėĶŀĭėĸŋĴĪŋĔħƟŅĬĕŀĚŏėĴňȮĪńŘĚĪŅĚ
ĪķļġňŐĸŃĮĢŇĭńĨŇĔŅĶȮ 

2,ȮĴňĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĽƞĚŏĽĶŇĴŒľƟĬńĔĻŉĔļŅŏĶňĵĬĶŌƟħƟĺĵ
ĨĬŏŀĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮőħĵŒĝƟĔŅĶĽŀĬĪňŗĵŉħįŌƟŏĶňĵĬŏĮƦĬ
ĽŜŅėńĠȮŐĸŃěńħŒľƟĴňĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĭĭȮActive 
Learning 

2,ȮĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮĳŅĺŃįŌƟĬŜŅȮĴňėĺŅĴĽŅĴŅĶĩŒĬ
ĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬŐĸŃĴňėĺŅĴĶńĭįŇħĝŀĭ
ĨĸŀħěĬĴňĺŇĬńĵŒĬĨĬŏŀĚȮĺŇĝŅĝňıȮŐĸŃĨƞŀĽńĚėĴ 

1,ȮĔŜŅľĬħŒľƟĴňĶŅĵĺŇĝŅĞŉŗĚĬńĔĻŉĔļŅĨƟŀĚĪŜŅĚŅĬŏĮƦĬĔĸŋƞĴ
ŐĸŃĴňĔŅĶĔŜŅľĬħĭĪĭŅĪŒĬĔŅĶĪŜŅĶŅĵĚŅĬĨĸŀħěĬȮ
ĴňĔŅĶĬŜŅŏĽĬŀĶŅĵĚŅĬȮŏıŊŗŀŏĮƦĬĔŅĶİƗĔŒľƟĬńĔĻŉĔļŅœħƟ
ĽĶƟŅĚĳŅĺŃįŌƟĬŜŅȮŐĸŃĔŅĶŏĮƦĬĽĴŅĝŇĔĔĸŋƞĴĪňŗħň 

2,ȮĽƞĚŏĽĶŇĴŐĸŃĽŀħŐĪĶĔŒľƟĬńĔĻŉĔļŅĴňěĶĶĵŅĭĶĶĦŒĬ
ĺŇĝŅĝňıȮŏėŅĶıŒĬĽŇĪīŇĪŅĚĮƤĠĠŅȮĕƟŀĴŌĸĽƞĺĬĭŋėėĸȮ
ĔŅĶŒĝƟĺŇĝŅĝňıŏėĴňŒĬĔŅĶıńĥĬŅĽńĚėĴŀĵƞŅĚĩŌĔĨƟŀĚ 

3,ȮĮĶŃĵŋĔĨƢŐĸŃĭŌĶĦŅĔŅĶėĺŅĴĶŌƟĪŅĚĽŅĕŅĺŇĝŅŏėĴňȮŏıŊŗŀ
ĔŅĶıńĥĬŅŒĬĶŌĮŐĭĭĽľĺŇĪĵŅĔŅĶȮŏıŊŗŀĔŅĶıńĥĬŅ
ĨĬŏŀĚȮĽńĚėĴȮŐĸŃĮĶŃŏĪĻĝŅĨŇ 

1,ȮŒľƟĴňĔŅĶŏĶňĵĬĶŌƟěŅĔĔŅĶĴňĮĢŇĽńĴıńĬīƢĔńĭĝŋĴĝĬȮĪńŘĚ
ĳŅĵŒĬŐĸŃĳŅĵĬŀĔĴľŅĺŇĪĵŅĸńĵȮŏıŊŗŀŏľŖĬőŀĔŅĽ
ŐĸŃŐĬĺĪŅĚŒĬĔŅĶĬŜŅėĺŅĴĶȮŌƟŐĸŃĪńĔļŃŒĬĺŇĝŅĝňıœĮ
ŒĝƟĪńŘĚŏĝŇĚĺŇĝŅĔŅĶȮŐĸŃĝňĺŇĨĮĶŃěŜŅĺńĬ 

2,ȮŒľƟĴňĔŅĶİƗĔĚŅĬľĶŊŀİƗĔĽľĔŇěĻŉĔļŅȮŏıŊŗŀŏĝŊŗŀĴőĵĚ
ėĺŅĴĶŌƟŐĸŃĪńĔļŃĽŌƞĔŅĶĪŜŅĚŅĬȮŐĸŃŐĔƟĮƤĠľŅœħƟěĶŇĚ 

 

2. ĔŅĶıńĥĬŅįĸĔŅĶŏĶňĵĬĶŌƟŒĬŐĨƞĸŃħƟŅĬȮ 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬ 

PLO1 ĴňėĺŅĴĶŌƟŐĸŃĪńĔļŃıŊŘĬģŅĬ
ĪŅĚħƟŅĬŏėĴňŏıŊŗŀŒĝƟŒĬĔŅĶ
ĮĶŃĔŀĭŀŅĝňıœħƟŏĮƦĬŀĵƞŅĚħň 

  1.1 ĴňėĺŅĴŏĕƟŅŒěľĸńĔĔŅĶȮĪķļġňĪŅĚ
ŏėĴňȮŐĸŃĕƟŀĴŌĸĪŅĚĺŇĪĵŅĻŅĽĨĶƢ
œħƟŀĵƞŅĚĸŉĔĞŉŘĚȮŏıŊŗŀŏĮƦĬıŊŘĬģŅĬŒĬ
ĔŅĶĪŜŅĺŇěńĵȮĔŅĶĻŉĔļŅĨƞŀŒĬĶŃħńĭ
ĪňŗĽŌĚĕŉŘĬȮŐĸŃŒĝƟĮĶŃĔŀĭĺŇĝŅĝňı
œħƟ 

1,ȮĔŅĶĭĶĶĵŅĵőħĵŒĝƟĽŊŗŀ
ĽŅĶĽĬŏĪĻ 

2,ȮĔŅĶŀĳŇĮĶŅĵŐĸŃĩŅĴĨŀĭŒĬ
ĝńŘĬŏĶňĵĬȮŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟ 
1,ȮĔŅĶĽŊĭėƟĬĕƟŀĴŌĸŀŀĬœĸĬƢȮŏıŊŗŀ
ĪŜŅĶŅĵĚŅĬ 
2,ȮĔŅĶĽŅīŇĨŐĸŃĔŅĶİƗĔĪŜŅ
ĮĢŇĭńĨŇĔŅĶ 
3,ȮĔŅĶĪŜŅŐĭĭİƗĔľńħ 

1,ȮĔŅĶĽńĚŏĔĨĔŅĶĦƢőħĵįŌƟĽŀĬ 
2,ȮĔŅĶĨĶĺěŒľƟėŃŐĬĬŐĭĭİƗĔľńħȮ
ŐĸŃĶŅĵĚŅĬĮĢŇĭńĨŇĔŅĶ 
1,ȮĔŅĶĮĶŃŏĴŇĬěŅĔįĸĚŅĬŐĸŃĔŅĶ
ĬŜŅŏĽĬŀ 
2,ȮĔŅĶĽŀĭĵƞŀĵȮĽŀĭĔĸŅĚĳŅėȮ
ŐĸŃĽŀĭĮĸŅĵĳŅė 
3,ȮĮĶŃŏĴŇĬĪńĻĬėĨŇĕŀĚĔŅĶŏĶňĵĬĶŌ
őħĵĔŅĶŒĝŐĭĭĽŀĭĩŅĴȮľĶŊŀ
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬ 
  1.2 ĴňĪńĔļŃħƟŅĬĔŅĶĪħĸŀĚȮŐĸŃŒĝƟ
ŏėĶŊŗŀĚĴŊŀȮŀŋĮĔĶĦƢȮĺńĽħŋŐĸŃ
ĽŅĶŏėĴňœħƟŀĵƞŅĚĩŌĔĨƟŀĚĨŅĴȮ
ĺńĨĩŋĮĶŃĽĚėƢĕŀĚĚŅĬȮŐĸŃ
ĮĢŇĭńĨŇĨŅĴĴŅĨĶģŅĬėĺŅĴ
ĮĸŀħĳńĵŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶ 

  1.3 ĴňėĺŅĴĶŌƟŏĔňŗĵĺĔńĭĔġľĴŅĵĪňŗ
ŏĔňŗĵĺĕƟŀĚŐĸŃĴŅĨĶģŅĬ
ŀŋĨĽŅľĔĶĶĴȮĶĺĴĪńŘĚĨĶŃľĬńĔĩŉĚ
ėĺŅĴĮĸŀħĳńĵĕŀĚĽńĚėĴȮĝŋĴĝĬȮ
ŐĸŃįĸĔĶŃĪĭĨƞŀĽŇŗĚŐĺħĸƟŀĴ 

4,ȮĔŅĶŐĭƞĚĔĸŋƞĴĪŜŅĚŅĬĪňŗœħƟĶńĭ
ĴŀĭľĴŅĵ 

7,ȮĔŅĶŏĶňĵĬĶŌƟŐĭĭőėĶĚĔŅĶȮ
&project-based learning'Ȯ
ŐĸŃĔŅĶŏĶňĵĬĶŌƟőħĵŒĝƟĮƤĠľŅ
ŏĮƦĬģŅĬȮ&problem-based 
learning' 

ŐĭĭĶŅĵĚŅĬĨĬŏŀĚ 
4,ȮĮĶŃŏĴŇĬįĸőħĵŐľĸĚĮĶŃĽĭĔŅĶĦ
ĺŇĝŅĝňıȮ-ĽĩŅĬĮĶŃĔŀĭĔŅĶ 

PLO2 ĴňėĺŅĴŒİƙĶŌƟȮŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮ
ŐĸŃĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟ
ŏıŊŗŀŐĔƟĮƤĠľŅœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

  2.1 ŒİƙŏĶňĵĬĶŌƟȮĨŇħĨŅĴĺŇĪĵŅĔŅĶĪňŗ
ĪńĬĽĴńĵȮĪńĬĨƞŀŏľĨŋĔŅĶĦƢĮƤěěŋĭńĬȮ
ĨĸŀħěĬŐĽħĚŀŀĔĩŉĚėĺŅĴŒİƙ
ŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨ 

  2.2 ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶėŇħ
ĺŇŏėĶŅŃľƢȮĮĶŃĴĺĸįĸĕƟŀĴŌĸȮ
ŀĵƞŅĚŏĮƦĬĶŃĭĭŐĸŃĴňŏľĨŋįĸ 

  2.1ȮĴňėĺŅĴėŇħŏĝŇĚĽĶƟŅĚĽĶĶėƢȮ
ĬĺńĨĔĶĶĴȮĨĸŀħěĬŏĽĬŀ
ŐĬĺĪŅĚŐĔƟĮƤĠľŅŒĬĔŅĶĪŅĺŇěńĵ
œħƟŀĵƞŅĚĴňȮĮĶŃĽŇĪīŇĳŅıȮőħĵ
ĭŌĶĦŅĔŅĶĔĶŃĭĺĬĔŅĶŐĸŃŀĚėƢ
ėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮ
ėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇ 

 

1,ȮĔŅĶŐĭƞĚĔĸŋƞĴĪŜŅĚŅĬĪňŗœħƟĶńĭ
ĴŀĭľĴŅĵ 
0,ȮĔŇěĔĶĶĴĔŅĶŏĶňĵĬĶŌƟŐĭĭȮActive 

learning ŏĝƞĬȮĔŅĶĺŇŏėĶŅŃľƢ
ĔĶĦňĻŉĔļŅŐĸŃĔŅĶĶŃħĴĽĴŀĚ
ĶƞĺĴĔńĬ 
1,ȮĔŅĶŏĶňĵĬĶŌƟŐĭĭĔŅĶĪħĸŀĚŏĮƦĬ
ģŅĬ Ȯ&Experimental-based 
Learning' 
2,ȮĔŅĶŏĶňĵĬĶŌƟőħĵőėĶĚĚŅĬŏĮƦĬģŅĬȮ
&Project-based Learning' 
3,ȮĔŅĶŏĶňĵĬĶŌƟőħĵĭŌĶĦŅĔŅĶĔńĭĔŅĶ
ĪņĚŅĬ&Work-integrated 
Learning' 
4,ȮĔŅĶĻŉĔļŅĬŀĔĽĩŅĬĪňŗȮ&Field 

Trips' 
5,ȮĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĬĬĺŇěńĵŏĮĬģŅĬȮ
&Research-based Learning ' 
6,ȮĔŅĶĮĢŇĭńĨŇĚŅĬĔńĭŐľĸĚĮĶŃĽĭ
ĔŅĶĦĺŇĝŅĝňıȮ-ȮĽĩŅĬ
ĮĶŃĔŀĭĔŅĶ &Professional 
Training/ȮCooperative 
Education' 

1,ȮĔŅĶĽńĚŏĔĨĔŅĶĦƢőħĵįŌƟĽŀĬȮĩŉĚ
ıķĨŇĔĶĶĶĴĔŅĶŏĶňĵĬĶŌƟȮŐĸŃ
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶėŇħĺŇŏėĶŅŃľ
ŐĸŃŐĔĮĠľŅ 

2,ȮĔŅĶĮĶŃŏĴŇĬěŅĔįĸĚŅĬŐĸŃĔŅĶ
ĬŜŅŏĽĬŀ 
1,ȮĔŅĶŒľƟėŃŐĬĬĶŅĵĚŅĬ 
2,ȮĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟ 
3,ȮĮĶŃŏĴŇĬĪńĻĬėĨŇĕŀĚĔŅĶŏĶňĵĬĶŌ
őħĵĔŅĶŒĝŐĭĭĽŀĭĩŅĴȮľĶŊŀ
ŐĭĭĶŅĵĚŅĬĨĬŏŀĚ 
4,ȮĮĶŃŏĴŇĬįĸőħĵŐľĸĚĮĶŃĽĭȮȮȮȮ
ĔŅĶĦĺŇĝŅĝňıȮ-ĽĩŅĬ
ĮĶŃĔŀĭĔŅĶ 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬ 
PLO3 ĴňėĺŅĴĽŅĴŅĶĩĽŊŗŀĽŅĶėĺŅĴĶŌƟ
ĪŅĚŏėĴňŐĸŃĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚȮ
ŐĸŃĽŅĴŅĶĩŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻȮĽŌƞĽńĚėĴĺŇĝŅĔŅĶŐĸŃ
ĽŅīŅĶĦĝĬȮŏıŊŗŀĽƞĚŏĽĶŇĴŒľƟŏĔŇħ
ĽńĚėĴŐľƞĚĔŅĶŏĶňĵĬĶŌƟ 

ȮȮȮȮ1,/ȮĴňĪńĔļŃŒĬĔŅĶĽŊĭėƟĬĕƟŀĴŌĸŏĝŇĚ
ĺŇĝŅĔŅĶœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮ
ĴňĺŇěŅĶĦĠŅĦŒĬĔŅĶŏĸŊŀĔĽĶĶȮ
őħĵėŜŅĬŉĚĩŉĚėŋĦĳŅıĕŀĚ
ŐľĸƞĚĕƟŀĴŌĸ 

ȮȮȮȮ1,0ȮĽŅĴŅĶĩĽŊŗŀĽŅĶŏıŊŗŀĩƞŅĵĪŀħȮ
ŐĸĔŏĮĸňŗĵĬŀĚėƢėĺŅĴĶŌƟȮŐĽħĚ
ėĺŅĴėŇħŏľŖĬȮĺŇıŅĔļƢȮŀĳŇĮĶŅĵȮ
ŐĸŃĬŜŅŏĽĬŀĕƟŀĴŌĸĪŅĚŏėĴňŐĸŃ
ĺŇĪĵŅĻŅĽĨĶƢœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

ȮȮȮ1,1ȮŏĸŊŀĔŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻœħƟ
ŀĵƞŅĚŏľĴŅŃĽĴŐĸŃĴň
ĮĶŃĽŇĪīŇĳŅı 

 

1,ȮĔŅĶŐĭƞĚĔĸŋƞĴĪŜŅĚŅĬĪňŗœħƟĶńĭ
ĴŀĭľĴŅĵȮĔŅĶŀĳŇĮĶŅĵŒĬĝńŘĬ
ŏĶňĵĬ 

2,ȮĔŅĶĽĶƟŅĚŐįĬĳŅıŀīŇĭŅĵ
ėĺŅĴĶŌƟĔŅĶĬŜŅŏĽĬŀįĸĚŅĬŐĸŃ
ŐĬĺėĺŅĴėŇħŒľĴƞőħĵŒĝƟ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŒĬĶŌĮŐĭĭ
ĨƞŅĚȮŕ 

3,ȮĽŊĭėƟĬĕƟŀĴŌĸŐĸŃĬŜŅŏĽĬŀľĬƟŅ
ĝńŘĬŏĶňĵĬȮŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟ 

4,ȮĔŅĶŏĶňĵĬĶŌƟŐĭĭĔŅĶĪħĸŀĚŏĮƦĬ
ģŅĬȮ&Experimental-based 
Learning' 

5,ȮĔŅĶŏĶňĵĬĶŌƟőħĵőėĶĚĚŅĬŏĮĬģŅĬȮ
&Project-based Learning' 

6,ȮĔŅĶŏĶňĵĬĶŌƟőħĵĭŌĶĦŅĔŅĶĔńĭ
ĔŅĶĪŜŅĚŅĬȮ&Work-integrated 
Learning' 

7,ȮĔŅĶĻŉĔļŅĬŀĔĽĩŅĬĪňŗ &Field 
Trips' 

8,ȮĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĬĬĺŇěńĵŏĮƦĬ
ģ ŅĬ Ȯ&Research-based 
Learning ' 

9,ȮĔŅĶĮĢŇĭńĨŇĚŅĬĔńĭŐľĸĚĮĶŃĽĭ
ĔŅĶĦĺŇĝŅĝňıȮ-ȮĽĩŅĬ
ĮĶŃĔŀĭĔŅĶ &Professional 
Training/ȮCooperative 
Education' 

1,ȮĔŅĶĽńĚŏĔĨĔŅĶĦƢőħĵįŌƟĽŀĬ 
2,ȮĮĶŃŏĴŇĬėĺŅĴĽŅĴŅĶĩŒĬĔŅĶ
ĽŊŗŀĽŅĶȮĪńŘĚĔŅĶıŌħȮĔŅĶŏĕňĵĬȮȮĔŅĶ
ĬŜŅŏĽĬŀěŅĔįĸĚŅĬĪňŗœħĶńĭ
ĴŀĭľĴŅĵȮľĶŊŀěŅĔĔŅĶĽńĴĴĬŅ 
1,ȮĔŅĶĽŀĭĳŅėĪķļġňŐĸŃ
ĳŅėĮĢŇĭńĨŇ 
2,ȮĮĶŃŏĴŇĬįĸőħĵŐľĸĚĮĶŃĽĭĔŅĶĦ
ĺŇĝŅĝňıȮ-ĽĩŅĬĮĶŃĔŀĭĔŅĶ 
3,ȮĮĶŃŏĴŇĬįĸĚŅĬĪňŗœħĶńĭĴŀĭľĴŅĵ
ŐĸŃĺńħįĸŐĭĭŏıŊŗŀĬĮĶŃŏĴŇĬŏıŊŗŀĬȮ
&Peer evaluation'ȮőħĵŒľĽĴŅĝŇĔ
ŒĬĔĸŋĴĮĶŃŏĴŇĬıķĨŇĔĶĶĴĔŅĶ
ĪŜŅĚŅĬ 

PLO4 ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĭĶŇľŅĶ
ěńħĔŅĶȮĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟȮ
ĶŌƟěńĔĭĪĭŅĪľĬƟŅĪňŗȮĴňėĺŅĴŀƞŀĬ
ĬƟŀĴĩƞŀĴĨĬȮŏĕƟŅŒěŒĬėĺŅĴ
ľĸŅĔľĸŅĵĪŅĚėĺŅĴėŇħŐĸŃ
ĺńĥĬīĶĶĴ 

1,ȮĔŅĶĴŀĭľĴŅĵĚŅĬŏħňŗĵĺŐĸŃ
ĚŅĬĔĸŋƞĴ 
0,ȮĔŅĶĩŅĴĨŀĭŒĬĝńŘĬŏĶňĵĬȮĔŅĶ
ŀĳŇĮĶŅĵĔĸŋƞĴľĶŊŀŏĮƦĬėŌƞ 

3,ȮĔŅĶŏĶňĵĬĶŌƟőħĵĭŌĶĦŅĔŅĶĔńĭ
ĔŅĶĪŜŅĚŅĬȮ&Work-

1,ȮĔŅĶĽńĚŏĔĨĔŅĶĦƢőħĵįŌƟĽŀĬŒĬŐĨ
ĸŃĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗŒĝ
ŒĬĶŅĵĺŇĝŅ 

2,ȮĔŅĶĮĶŃŏĴŇĬĔŅĶĬŜŅŏĽĬŀ 
1,ȮĔŅĶĽŀĭĺńħėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒě 

 



55 
 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬ ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬ 
ȮȮȮȮ2,/ȮĺŅĚŐįĬĮĢŇĭńĨŇĚŅĬŐĸŃ

ħŜŅŏĬŇĬĔŅĶĪŅĚŅĬœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅıȮĴňĭĪĭŅĪŒĬĔŅĶ
ĪŅĚŅĬŏĮƦĬĪňĴȮőħĵĽŅĴŅĶĩ
ŏĮƦĬĪńŘĚįŌƟĬŜŅȮŐĸŃįŌƟĶƞĺĴĚŅĬĪňŗħň
œħƟȮĶŌƟľĬƟŅĪňŗŐĸŃĴňĺŇĬńĵ 

ȮȮȮȮ2,0ȮĶŌƟěńĔĔŅĸŏĪĻŃȮĽƞĚŏĽĶŇĴ
ĺńĥĬīĶĶĴŀńĬħňĚŅĴȮŏėŅĶı
ĨńĺŏŀĚŐĸŃįŌƟŀŊŗĬ 

ȮȮȮȮ2,1ȮĔĸƟŅŐĽħĚėĺŅĴŏľŖĬĪňŗŐĨĔĨƞŅĚ
ŒĬŏĝŇĚıńĥĬŅȮĨŀĭĽĬŀĚĨƞŀ
ĽĩŅĬĔŅĶĦƢĨƞŅĚȮŕȮœħƟŀĵƞŅĚ
ŏľĴŅŃĽĴ 

integrated Learning' 
4,ȮĔŅĶĻŉĔļŅĬŀĔĽĩŅĬĪňŗȮ 
    &Field Trips' 
3,ȮĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĬĬĺŇěńĵŏĮ
ĬģŅĬȮ&Research-based 
Learning' 

6,ȮĔŅĶĮĢŇĭńĨŇĚŅĬĔńĭŐľĸĚĮĶŃĽĭ
ĔŅĶĦĺŇĝŅĝňıȮ-ȮĽĩŅĬ
ĮĶŃĔŀĭĔŅĶ &Professional 
Training/ȮCooperative 
Education' 

PLO5 ĴňėĺŅĴĞŊŗŀĽńĨĵƢȮĴŋƞĚĪŜŅėĺŅĴħňȮĴň
ěŇĨĽŅīŅĶĦŃȮĝƞĺĵŏľĸŊŀĽńĚėĴ
ŐĸŃĮĶŃŏĪĻĝŅĨŇȮĴňėĺŅĴıĶƟŀĴ
ŐĸŃĴŋƞĚĴńŗĬŒĬĔŅĶıńĥĬŅĨĬŐĸŃ
ĽńĚėĴȮ 

   5.1 ĴňėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴȮŐĸŃĴň
ěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĝňı 

   5.2 ĴňŏěĨėĨŇĪňŗħňȮĴňěŇĨŀŅĽŅȮĴŋƞĚĴńĬ
ıńĥĬŅĝŋĴĝĬŐĸŃĽńĚėĴȮ
ĨĶŃľĬńĔĩŉĚėŋĦėƞŅĕŀĚ
ĪĶńıĵŅĔĶīĶĶĴĝŅĨŇȮŐĸŃ
ĽŇŗĚŐĺħĸƟŀĴ 

 

1,ȮĔŅĶĴŀĭľĴŅĵĚŅĬŏħňŗĵĺŐĸŃ
ĚŅĬĔĸŋƞĴ 
0,ȮĔŅĶĩŅĴĨŀĭŒĬĝńŘĬŏĶňĵĬȮĔŅĶ
ŀĳŇĮĶŅĵĔĸŋƞĴľĶŊŀŏĮƦĬėŌƞ 

3,ȮĔŅĶŏĶňĵĬĶŌƟőħĵĭŌĶĦŅĔŅĶĔńĭ
ĔŅĶĪŜŅĚŅĬȮ&Work-integrated 
Learning' 

4,ȮĔŅĶĻŉĔļŅĬŀĔĽĩŅĬĪňŗȮ 
    &Field Trips' 
5,ȮĔŅĶŏĶňĵĬĶŌƟŐĭĭŏĬĬĺŇěńĵŏĮ
ĬģŅĬȮ&Research-based 
Learning' 

6. ĔŅĶĮĢŇĭńĨŇĚŅĬĔńĭŐľĸĚĮĶŃĽĭ
ĔŅĶĦĺŇĝŅĝňıȮ-ȮĽĩŅĬ
ĮĶŃĔŀĭĔŅĶ &Professional 
Training/ȮCooperative 
Education' 

1,ȮĔŅĶĽńĚŏĔĨĔŅĶĦƢőħĵįŌƟĽŀĬŒĬŐĨ
ĸŃĔŇěĔĶĶĴĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗŒĝ
ŒĬĶŅĵĺŇĝŅ 

2,ȮĔŅĶĮĶŃŏĴŇĬĔŅĶĬŜŅŏĽĬŀ 
3,ȮĔŅĶĽŀĭĺńħėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒě 

 
3. ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĔĶŃĭĺĬĺŇĝŅȮ

(Curriculum Mapping) 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮĴňėĺŅĴľĴŅĵħńĚĬňŘ  
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ėŋĦĸńĔļĦŃĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢȮĮĶŃĔŀĭħƟĺĵ 
GELO1 ŏĮƦĬĭŋėėĸįŌƟŏĶňĵĬĶŌƟ 

1.1 ĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅȮŐĸŃŏĸŊŀĔŒĝƟŏėĶŊŗŀĚĴŊŀŏĪėőĬőĸĵňħŇěŇĪńĸĴŅŒĝƟŒľƟŏĔŇħĮĶŃőĵĝĬƢĨƞŀĔŅĶ
ĪŜŅĚŅĬŀĵƞŅĚĮĸŀħĳńĵ 

1.2 ĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚĨĶĚĮĶŃŏħŖĬ 
1.3 ĽŅĴŅĶĩŏĸŊŀĔŒĝƟĕƟŀĴŌĸĨƞŅĚŕȮŒĬĔŅĶħŌŐĸĨĬŏŀĚŐĸŃįŌƟŀŊŗĬŀĵƞŅĚŏľĴŅŃĽĴȮŀŅĪŇȮħƟŅĬĽŋĕĳŅıĔŅĵȮ
ŒěȮŐĸŃĔŅĶŏĚŇĬ 

1.4  ĽŅĴŅĶĩĭĶŇľŅĶěńħĔŅĶĨĬŏŀĚŐĸŃĭŋėėĸŀŊŗĬĪňŗŏĔňŗĵĺĕƟŀĚȮĶĺĴĩŉĚĽŅĴŅĶĩŐĔƟĮƤĠľŅŏıŊŗŀŒľƟœħƟįĸ
ĸńıīƢĨŅĴĪňŗėŅħľĺńĚ 

 
GELO2 ŏĮƦĬįŌƟĶƞĺĴĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ 

2.1 ŐĽħĚŀŀĔĞŉŗĚĪńĔļŃĔŅĶėŇħĪňŗĴňĮĶŃĽŇĪīŇįĸȮŏıŊŗŀĔŅĶĮĶńĭĮĶŋĚȮŐĔƟœĕȮľĶŊŀĽĶƟŅĚĽĶĶėƢĽŇŗĚŒľĴƞ 
2.2 ĮĶńĭĨńĺŐĸŃŐĔƟœĕĮƤĠľŅŏĜıŅŃľĬƟŅœħƟ 

GELO3 ŏĮƦĬıĸŏĴŊŀĚĕŀĚĮĶŃŏĪĻȮŐĸŃőĸĔȮĪňŗĴňėĺŅĴĶńĭįŇħĝŀĭŐĸŃŏĕƟĴŐĕŖĚ 
3.1 ĮĢŇĭńĨŇĨŅĴľĬƟŅĪňŗĕŀĚĨĬŏŀĚȮŏėŅĶıĽŇĪīŇĴĬŋļĵĝĬȮĔĸƟŅĨƞŀĨƟŅĬŒĬĔŅĶĔĶŃĪŜŅĪňŗœĴƞĩŌĔĨƟŀĚȮŏĽĬŀ
ŐĬĺĪŅĚĔŅĶĽĶƟŅĚėĺŅĴŏĮƦĬīĶĶĴŒľƟĔńĭĽńĚėĴ 

3.2 ŐĽħĚŀŀĔĞŉŗĚėĺŅĴŏĮƦĬįŌƟŒľƟőħĵœĴƞėŜŅĬŉĚĩŉĚĽŇŗĚĨŀĭŐĪĬȮĴňěŇĨŏĽňĵĽĸŃ 
3.3 ĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 
3.4 ĵŀĴĶńĭėĺŅĴľĸŅĔľĸŅĵĪŅĚĺńĥĬīĶĶĴȮĴňĽŋĬĪĶňĵŃĪŅĚĻŇĸĮŃ 
3.5 ĴňĽƞĺĬĶƞĺĴŒĬĔŅĶħŌŐĸĽŇŗĚŐĺħĸƟŀĴ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶľĴĺħĺŇĝŅŏĜıŅŃĴňėĺŅĴľĴŅĵħńĚĬňŘ 
ėŋĦĸńĔļĦŃĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢȮĮĶŃĔŀĭħƟĺĵ 
 

PLO1 ĴňėĺŅĴĶŌƟŐĸŃĪńĔļŃıŊŘĬģŅĬĪŅĚħƟŅĬŏėĴňŏıŊŗŀŒĝƟŒĬĔŅĶĮĶŃĔŀĭŀŅĝňıœħƟŏĮƦĬŀĵƞŅĚħň 

1.1 ĴňėĺŅĴŏĕƟŅŒěľĸńĔĔŅĶȮĪķļġňĪŅĚŏėĴňȮŐĸŃĕƟŀĴŌĸĪŅĚĺŇĪĵŅĻŅĽĨĶƢœħƟŀĵƞŅĚĸŉĔĞŉŘĚȮŏıŊŗŀŏĮƦĬıŊŘĬģŅĬ

ŒĬĔŅĶĪŜŅĺŇěńĵȮĔŅĶĻŉĔļŅĨƞŀŒĬĶŃħńĭĪňŗĽŌĚĕŉŘĬȮŐĸŃŒĝƟĮĶŃĔŀĭĺŇĝŅĝňıœħƟ 

1.2 ĴňĪńĔļŃħƟŅĬĔŅĶĪħĸŀĚȮŐĸŃŒĝƟŏėĶŊŗŀĚĴŊŀȮŀŋĮĔĶĦƢȮĺńĽħŋŐĸŃĽŅĶŏėĴňœħƟŀĵƞŅĚĩŌĔĨƟŀĚĨŅĴ

ĺńĨĩŋĮĶŃĽĚėƢĕŀĚĚŅĬȮŐĸŃĮĢŇĭńĨŇĨŅĴĴŅĨĶģŅĬėĺŅĴĮĸŀħĳńĵŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶ 

1.3 ĴňėĺŅĴĶŌƟŏĔňŗĵĺĔńĭĔġľĴŅĵĪňŗŏĔňŗĵĺĕƟŀĚŐĸŃĴŅĨĶģŅĬŀŋĨĽŅľĔĶĶĴȮĶĺĴĪńŘĚĨĶŃľĬńĔĩŉĚėĺŅĴ

ĮĸŀħĳńĵĕŀĚĽńĚėĴȮĝŋĴĝĬȮŐĸŃįĸĔĶŃĪĭĨƞŀĽŇŗĚŐĺħĸƟŀĴ 

PLO2 ĴňėĺŅĴŒİƙĶŌƟȮŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨȮŐĸŃĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟŏıŊŗŀŐĔƟĮƤĠľŅœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

2.1 ŒİƙŏĶňĵĬĶŌƟȮĨŇħĨŅĴĺŇĪĵŅĔŅĶĪňŗĪńĬĽĴńĵȮĪńĬĨƞŀŏľĨŋĔŅĶĦƢĮƤěěŋĭńĬȮĨĸŀħěĬŐĽħĚŀŀĔĩŉĚėĺŅĴŒİƙ

ŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨ 
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2.2 ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶėŇħȮĺŇŏėĶŅŃľƢȮĮĶŃĴĺĸįĸĕƟŀĴŌĸȮŀĵƞŅĚŏĮƦĬĶŃĭĭŐĸŃĴňŏľĨŋįĸ 

2.1ȮĴňėĺŅĴėŇħŏĝŇĚĽĶƟŅĚĽĶĶėƢȮĬĺńĨĔĶĶĴȮĨĸŀħěĬŏĽĬŀŐĬĺĪŅĚŐĔƟĮƤĠľŅŒĬĔŅĶĪŅĺŇěńĵœħƟŀĵƞŅĚĴňȮ

ĮĶŃĽŇĪīŇĳŅıȮőħĵĭŌĶĦŅĔŅĶĔĶŃĭĺĬĔŅĶŐĸŃŀĚėƢėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇ 

PLO3ȮĴňėĺŅĴĽŅĴŅĶĩĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚŏėĴňŐĸŃĻŅĽĨĶƢĪňŗŏĔňŗĵĺĕƟŀĚȮŐĸŃĽŅĴŅĶĩŒĝƟŏĪėőĬőĸĵň

ĽŅĶĽĬŏĪĻȮĽŌƞĽńĚėĴĺŇĝŅĔŅĶŐĸŃĽŅīŅĶĦĝĬȮŏıŊŗŀĽƞĚŏĽĶŇĴŒľƟŏĔŇħĽńĚėĴŐľƞĚĔŅĶŏĶňĵĬĶŌƟ 

1,/ȮĴňĪńĔļŃŒĬĔŅĶĽŊĭėƟĬĕƟŀĴŌĸŏĝŇĚĺŇĝŅĔŅĶœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĴňĺŇěŅĶĦĠŅĦŒĬĔŅĶŏĸŊŀĔĽĶĶȮȮ

őħĵėŜŅĬŉĚĩŉĚėŋĦĳŅıĕŀĚŐľĸƞĚĕƟŀĴŌĸ 

1,0ȮĽŅĴŅĶĩĽŊŗŀĽŅĶŏıŊŗŀĩƞŅĵĪŀħȮŐĸĔŏĮĸňŗĵĬŀĚėƢėĺŅĴĶŌƟȮŐĽħĚėĺŅĴėŇħŏľŖĬȮĺŇıŅĔļƢȮŀĳŇĮĶŅĵȮŐĸŃ

ĬŜŅŏĽĬŀĕƟŀĴŌĸĪŅĚŏėĴňŐĸŃĺŇĪĵŅĻŅĽĨĶƢœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

1,1ȮŏĸŊŀĔŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻœħƟŀĵƞŅĚŏľĴŅŃĽĴŐĸŃĴňĮĶŃĽŇĪīŇĳŅı 
 

PLO4 ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĭĶŇľŅĶěńħĔŅĶȮĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟȮĶŌƟěńĔĭĪĭŅĪľĬƟŅĪňŗȮĴňėĺŅĴŀƞŀĬ

ĬƟŀĴĩƞŀĴĨĬȮŏĕƟŅŒěŒĬėĺŅĴľĸŅĔľĸŅĵĪŅĚėĺŅĴėŇħŐĸŃĺńĥĬīĶĶĴ 

2,/ȮĺŅĚŐįĬĮĢŇĭńĨŇĚŅĬŐĸŃħŜŅŏĬŇĬĔŅĶĪŜŅĚŅĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĴňĭĪĭŅĪŒĬĔŅĶĪŅĚŅĬŏĮƦĬĪňĴȮ

őħĵĽŅĴŅĶĩŏĮƦĬĪńŘĚįŌƟĬŜŅȮŐĸŃįŌƟĶƞĺĴĚŅĬĪňŗħňœħƟȮĶŌƟľĬƟŅĪňŗŐĸŃĴňĺŇĬńĵ 

2,0ȮĶŌƟěńĔĔŅĸŏĪĻŃȮĽƞĚŏĽĶŇĴĺńĥĬīĶĶĴŀńĬħňĚŅĴȮŏėŅĶıĨńĺŏŀĚŐĸŃįŌƟŀŊŗĬ 

2,1ȮĔĸƟŅŐĽħĚėĺŅĴŏľŖĬĪňŗŐĨĔĨƞŅĚŒĬŏĝŇĚıńĥĬŅȮĨŀĭĽĬŀĚĨƞŀĽĩŅĬĔŅĶĦƢĨƞŅĚȮŕȮœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
 

PLO5 ĴňėĺŅĴĞŊŗŀĽńĨĵƢ ĴŋƞĚĪŜŅėĺŅĴħň ĴňěŇĨĽŅīŅĶĦŃ ĝƞĺĵŏľĸŊŀĽńĚėĴŐĸŃĮĶŃŏĪĻĝŅĨŇ ĴňėĺŅĴıĶƟŀĴ

ŐĸŃĴŋƞĚĴńŗĬŒĬĔŅĶıńĥĬŅĨĬŐĸŃĽńĚėĴ  

5.1 ĴňėŋĦīĶĶĴŐĸŃěĶŇĵīĶĶĴȮŐĸŃĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĝňı 

5.2 ĴňŏěĨėĨŇĪňŗħňȮĴňěŇĨŀŅĽŅȮĴŋƞĚĴńĬıńĥĬŅĝŋĴĝĬŐĸŃĽńĚėĴȮĨĶŃľĬńĔĩŉĚėŋĦėƞŅĕŀĚĪĶńıĵŅĔĶīĶĶĴĝŅĨŇȮ

ŐĸŃĽŇŗĚŐĺħĸƟŀĴ



 

ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶȮ(PLO) ĽŌƞĔĶŃĭĺĬĺŇĝŅ (Curriculum Mapping): ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 
 

ĔĸŋƞĴĺŇĝŅȮ-Ȯ 
ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ 

GELO1  
ŏĮƦĬĭŋėėĸįŌƟŏĶňĵĬĶŌƟ 
(Learner Person) 

GELO 2  
ŏĮƦĬįŌƟĶƞĺĴĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ 
(Innovative Co-creator) 

GELO 3 
ŏĮƦĬıĸŏĴŊŀĚĕŀĚĮĶŃŏĪĻȮŐĸŃőĸĔȮĪňŗĴňėĺŅĴĶńĭįŇħĝŀĭ

ŐĸŃŏĕƟĴŐĕŖĚ (Active Citizen) 
/,/ /,0 1.3 /,4 2,/ 2,0 3,/ 3,0 3.3 1,2 1,3 

ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ  
ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟŏĶňĵĬĶŌƟ &Learner Person' 
001101 ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ1 

Fundamental English 1  

 
 ̧   

       

001102 ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ2 

Fundamental English 2 

 
 ̧   

       

001201 ĔŅĶŀƞŅĬŏĝŇĚĺŇŏėĶŅŃľƢŐĸŃĔŅĶŏĕňĵĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸ 

Critical Reading and Effective Writing  

 
 ̧   

       

001225 ĳŅļŅŀńĚĔķļŒĬĭĶŇĭĪĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň 

English in Science and Technology Context  

 
 ̧   

       

011269 ĮĶńĝĠŅŏĻĶļģĔŇěıŀŏıňĵĚ 

Philosophy of Sufficiency Economy  

 
   ̧

       

012100 ĔŅĶıńĥĬŅěŇĨŏıŊŗŀėŋĦĳŅıĝňĺŇĨĪňŗħň 

Mind Development for High Quality of Life  
   ̧  

       

074101 ĔŅĶĽƞĚŏĽĶŇĴĽŋĕĳŅıŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 

Promoting of Health in Everyday Life  
   ̧  
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ĔĸŋƞĴĺŇĝŅȮ-Ȯ 
ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ 

GELO1  
ŏĮƦĬĭŋėėĸįŌƟŏĶňĵĬĶŌƟ 
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GELO 3 
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ŐĸŃŏĕƟĴŐĕŖĚ (Active Citizen) 
/,/ /,0 1.3 /,4 2,/ 2,0 3,/ 3,0 3.3 3.2 1,3 

204100 ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĝňĺŇĨĽĴńĵŒľĴƞ 

Information Technology and Modern Life  
 ̧          

 

211100 ĔŇĬħňȮ8ȮĔŅĶĴňĝňĺŇĨĪňŗħňĕŉŘĬŐĸŃĔŅĶĮƚŀĚĔńĬőĶė 

Eating Well : Better Living and Disease Prevention  
   ̧        

 

702101 ĔŅĶŏĚŇĬŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 

Finance for Daily Life   
   ̧        

 

851100 ĔŅĶĽŊŗŀĽŅĶŏĭŊŘŀĚĨƟĬ 

Introduction to Communication 
 ̧          

 

ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟĶƞĺĴĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴȮ

&Innovative Co-creator' 
 

013110 ěŇĨĺŇĪĵŅĔńĭĝňĺŇĨĮĶŃěŜŅĺńĬ 

Psychology and Daily Life 
     

 

 ̧
    

 

176100 ĔġľĴŅĵŐĸŃőĸĔĽĴńĵŒľĴƞ 

Law and Modern World  

    
 ̧      

 

201114 ĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴŒĬőĸĔĮƤěěŋĭńĬ 

Cltgpmlkclr_jȮQagclacȮglȮRmb_wŲqȮUmpjbȮ 

    
  ̧     
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ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ 

GELO1  
ŏĮƦĬĭŋėėĸįŌƟŏĶňĵĬĶŌƟ 
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(Innovative Co-creator) 

GELO 3 
ŏĮƦĬıĸŏĴŊŀĚĕŀĚĮĶŃŏĪĻȮŐĸŃőĸĔȮĪňŗĴňėĺŅĴĶńĭįŇħĝŀĭ

ŐĸŃŏĕƟĴŐĕŖĚ (Active Citizen) 
/,/ /,0 1.3 /,4 2,/ 2,0 3,/ 3,0 3.3 3.2 1,3 

201190 ĔŅĶėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮĔŅĶŐĔƟĮƤĠľŅ ŐĸŃĔŅĶ

ĽŊŗŀĽŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 

Critical Thinking, Problem Solving and Science 

Communication 

    

 ̧  

     

602103 ŀŋĨĽŅľĔĶĶĴŏĔļĨĶĔńĭėŋĦĳŅıĝňĺŇĨ 

Agro-Industry and Quality of Life  

    
 ̧  

     

703103 ĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶŐĸŃīŋĶĔŇěŏĭŊŘŀĚĨƟĬ 

Introduction to Entrepreneurship and Business 

    
 ̧  

     

751100 ŏĻĶļģĻŅĽĨĶƢŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 

Economics for Everyday Life   

    
 ̧  

     

ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚȮ 
&Active Citizen' 

 

011100 ĴĬŋļĵƢĔńĭĮĶńĝĠŅ 
Man and Philosophy  

       ̧    
 

012200 ěŇĨŀŅĽŅ 
Mind Volunteer 

      
 

 ̧   
 

057132 ĝňĺŇĨĴňĽŋĕŒĬėƞŅĵıńĔŐĶĴ 
Happy Life in Camping 

   
 

    ̧  
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ĔĸŋƞĴĺŇĝŅȮ-Ȯ 
ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ 

GELO1  
ŏĮƦĬĭŋėėĸįŌƟŏĶňĵĬĶŌƟ 
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GELO 2  
ŏĮƦĬįŌƟĶƞĺĴĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ 
(Innovative Co-creator) 

GELO 3 
ŏĮƦĬıĸŏĴŊŀĚĕŀĚĮĶŃŏĪĻȮŐĸŃőĸĔȮĪňŗĴňėĺŅĴĶńĭįŇħĝŀĭ

ŐĸŃŏĕƟĴŐĕŖĚ (Active Citizen) 
/,/ /,0 1.3 /,4 2,/ 2,0 3,/ 3,0 3.3 1,2 1,3 

109114 ĻŇĸĮŃŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 
Art in Everyday Life  

          ̧
 

109115 ĝňĺŇĨĔńĭĽŋĬĪĶňĵŃ 
Life and Aesthetics  

          ̧
 

140104 ĔŅĶŏĮƦĬıĸŏĴŊŀĚ 
Citizenship 

       ̧    
 ̧

201111 őĸĔŐľƞĚĺŇĪĵŅĻŅĽĨĶƢ 
The World of Science  

         ̧  
 

 

   
 

4
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ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶȮ(PLO) ĽŌƞĔĶŃĭĺĬĺŇĝŅ (Curriculum Mapping): ľĴĺħĺŇĝŅŏĜıŅŃ 

 
ĔĸŋƞĴĺŇĝŅȮ-Ȯ
ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 
/,/ /,0 /,1 2,/ 2,0 2,1 3,/ 3,0 3,1 4,/ 4,0 4,1 5,/ 5,0 

ľĴĺħĺŇĝŅŏĜıŅŃ  
ĔĸŋƞĴĺŇĝŅŲĶŎ  
202101ȮȮ ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ/ 

(Basic Biology 1) 
 ̧     ̧          

202103 ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅ 1 
(Biology Laboratory 1) 

 ̧  ̧    ̧    ̧   ̧     

203103 ŏėĴňĪńŗĺœĮȮ1 
(General Chemistry 1)  ̧     ̧         

 

203104 ŏėĴňĪńŗĺœĮȮ2 
(General Chemistry 2)  ̧     ̧         

 

203107  ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ1 
(General Chemistry Laboratory 1)  ̧  ̧    ̧    ̧   ̧    ̧

 

203108 ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ2 
(General Chemistry Laboratory 2)  ̧  ̧    ̧    ̧   ̧    ̧

 

204102 ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŀńěĜĶŇĵŃ:ĔŅĶĽŜŅĶĺěħƟŅĬ
ŏĪėĬŇėŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 
(Intelligent Data Analysis : Survey of 
Techniques and Applications) 

 ̧    ̧  ̧     ̧     

 

  

4
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ĔĸŋƞĴĺŇĝŅȮ-Ȯ
ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 
/,/ /,0 /,1 2,/ 2,0 2,1 3,/ 3,0 3,1 4,/ 4,0 4,1 5,/ 5,0 

0.4//3 ŐėĸėŌĸńĽĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢīĶĶĴĝŅĨŇ 1  
(Calculus for Natural Sciences 1' 

 ̧     ̧      
    

0.4//4ȮȮ ŐėĸėŌĸńĽĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢīĶĶĴĝŅĨŇȮ0 
(Calculus for Natural Sciences 0' 

 ̧     ̧      
    

0.5//5 ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢȮ/ 
(Physics Laboratory 1)  ̧  ̧    ̧      ̧

    

0.5/65 ĲƕĽŇĔĽƢȮ/ 
(Physics 1)  ̧     ̧      

    

208262 ĽĩŇĨŇŏĭŊŘŀĚĨƟĬĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢŐĸŃ
ŏĪėőĬőĸĵň 
(Elementary Statistics for Science 
and Technology) 

 ̧    ̧  ̧  ̧    ̧  

    

ĔĸŋƞĴĺŇĝŅŏŀĔ  
203201 ŏėĴňŀŇĬĪĶňĵƢȮ1 

(Organic Chemistry 1)  ̧    ̧  ̧    
      

203202   ŏėĴňŀŇĬĪĶňĵƢȮ2 
(Organic Chemistry 2)  ̧    ̧  ̧    

      

203211 ŏėĴňŀĬŇĬĪĶňĵƢıŊŘĬģŅĬ 
Ȯ(Fundamental Inorganic Chemistry )  ̧    ̧  ̧          

203222 ŏėĴňŏĝŇĚĲƕĽŇĔĽƢ 1 
(Physical Chemistry 1  ̧    ̧  ̧         

 

 

4
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ĔĸŋƞĴĺŇĝŅȮ-Ȯ
ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 
/,/ /,0 /,1 2,/ 2,0 2,1 3,/ 3,0 3,1 4,/ 4,0 4,1 5,/ 5,0 

203223 ŏėĴňŏĝŇĚĲƕĽŇĔĽƢ 2 
(Physical Chemistry 2) 

 ̧    ̧  ̧          

203228 ĮĢŇĭńĨŇĔŅĶŏėĴňŏĝŇĚĲƕĽŇĔĽƢ1 
(Physical ChemistryȮLaboratory 1) 

 ̧  ̧    ̧   ̧  ̧   ̧    ̧  

203231 ŏėĴňĺŇŏėĶŅŃľƢŏĭŊŘŀĚĨƟĬ 
(Fundamental Analytical Chemistry)  ̧    ̧  ̧          

203232 œĲĲƚŅŏėĴňĺŇŏėĶŅŃľƢ 
(Electroanalytical Chemistry)  ̧    ̧  ̧          

203241 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ1 
Ȯ(Organic Chemistry Laboratory 1)  ̧  ̧    ̧   ̧  ̧   ̧    ̧  

203242 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ0 
(Organic Chemistry Laboratory 0)  ̧  ̧    ̧   ̧  ̧   ̧    ̧  

203250 ŏėĴňĽŇŗĚŐĺħĸƟŀĴȮȮȮȮȮȮ 
(Environmental Chemistry' 

 ̧   ̧   ̧  
 

 ̧

 

 ̧       

0.1066 ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢȮ/ 
(Analytical ChemistryȮȮȮLaboratory 1) 

 ̧  ̧    ̧   ̧  ̧   ̧    ̧  

0.1067   ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢȮ0 
(Analytical Chemistry Laboratory 2)  ̧  ̧   ̧  ̧   ̧  ̧   ̧    ̧  

203300 ĪńĔļŃıŊŘĬģŅĬŐĸŃěĶŇĵīĶĶĴĪŅĚ 
ĺŇĪĵŅĻŅĽĨĶƢ 
(Basic Skills and Ethics in Science) 

   ̧   ̧   ̧   ̧  ̧    ̧  

 4
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ĔĸŋƞĴĺŇĝŅȮ-Ȯ
ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 
/,/ /,0 /,1 2,/ 2,0 2,1 3,/ 3,0 3,1 4,/ 4,0 4,1 5,/ 5,0 

203303 ĽŏĮĔőĪĶĽőĔĮƖĪŅĚŏėĴňŀŇĬĪĶňĵƢ 
(Organic Spectroscopy) 

 ̧    ̧  ̧   ̧  ̧       

203304 ĮĢŇĔŇĶŇĵŅŏıŀĶŇœĞėĸŇĔȮŀĬŋĴŌĸŀŇĽĶŃȮŐĸŃėŅĶƢĭňĬ
(Pericyclic Reactions, Free Radicals 
and Carbenes) 

 ̧    ̧  ̧   ̧  ̧       

203308 ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ3 
(Organic Chemistry Laboratory 3)  ̧  ̧   ̧  ̧   ̧  ̧   ̧    ̧  

203315 ĽĴĴŅĨĶŐĸŃıńĬīŃȮ 
&Symmetry and Bonding)  ̧    ̧  ̧          

203316 ŏėĴňőėŀŀĶƢħŇŏĬĝńĬŐĸŃŏėĴňŀŀĶƢŐĔőĬŏĴĪńĸĸŇĔ  
(Coordination and Organometallic 
Chemistry) 

 ̧    ̧  ̧          

203318 ĮĢŇĭńĨŇĔŅĶŏėĴňŀĬŇĬĪĶňĵƢ 
(Inorganic Chemistry Laboratory) 

 ̧  ̧    ̧   ̧  ̧   ̧     

203323 ŏėĴňŏĝŇĚĲƕĽŇĔĽƢ 3 
(Physical Chemistry 3)  ̧    ̧  ̧   ̧   ̧  ̧     

203324 ŏėĴňŏĝŇĚĲƕĽŇĔĽƢ 4 
(Physical Chemistry 4)  ̧    ̧  ̧   ̧  ̧  ̧  ̧     

203327 ĮĢŇĭńĨŇĔŅĶŏėĴňŏĝŇĚĲƕĽŇĔĽƢ 2 
Ȯ(Physical Chemistry Laboratory 2)  ̧  ̧    ̧    ̧   ̧    ̧  

 

 4
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ĔĸŋƞĴĺŇĝŅȮ-Ȯ
ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 
/,/ /,0 /,1 2,/ 2,0 2,1 3,/ 3,0 3,1 4,/ 4,0 4,1 5,/ 5,0 

203332 ĔŅĶĺŇŏėĶŅŃľƢĪŅĚőėĶĴŅőĪĔĶŅĲƖ 
(Chromatographic Analysis) 

 ̧    ̧  ̧   ̧  ̧   ̧     

203333 ĔŅĶĺŇŏėĶŅŃľƢħƟĺĵŏėĶŊŗŀĚĴŊŀĪŅĚĽŏĮĔőĪĶŏĴĨĶň 
&Spectrometric Instrumental Analysis' 

 ̧    ̧  ̧  ̧  ̧    ̧     

203338 ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢħƟĺĵŏėĶŊŗŀĚĴŊŀ 
(Instrumental Analysis Laboratory)  ̧  ̧   ̧  ̧   ̧  ̧  ̧  ̧     

203351 ĔŅĶŏĮƙŅŐĔƟĺ 
(Glass Blowing)  ̧  ̧         ̧     

203352 ėĺŅĴĮĸŀħĳńĵŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶŏėĴň 
(Safety in the Chemistry Laboratory) 

  ̧  ̧     ̧    ̧   ̧  ̧  ̧

0.1133 ŏĪėĬŇėŏĝŇĚĨńĺŏĸĕŒĬĪŅĚŏėĴň 
&Numerical Techniques in Chemistry'  ̧     ̧   ̧   ̧      

203399   ĔŅĶİƗĔĚŅĬ 
Ȯ(Job Training) 

 ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧   

203404 ŏėĴňŏŁŏĪŀőĶœĞėĸŇĔ 
Ȯ(Heterocyclic Chemistry) 

 ̧    ̧  ̧   ̧  ̧       

203405 ŏėĴňįĸŇĨĳńĦĤƢīĶĶĴĝŅĨŇ 
(Natural Product Chemistry)  ̧    ̧  ̧   ̧  ̧  ̧  ̧  ̧    

203406 ĔŅĶĽńĚŏėĶŅŃľƢĪŅĚŏėĴňŀŇĬĪĶňĵƢ  
(Organic Synthesis)  ̧    ̧  ̧   ̧  ̧  ̧      

4
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ĔĸŋƞĴĺŇĝŅȮ-Ȯ
ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 
/,/ /,0 /,1 2,/ 2,0 2,1 3,/ 3,0 3,1 4,/ 4,0 4,1 5,/ 5,0 

203413 ĽŏĮĔőĪĶĽőĔĮƖĪŅĚŏėĴňŀĬŇĬĪĶňĵƢ 
(Inorganic Spectroscopy) 

 ̧    ̧  ̧          

203414 ĺŇīňŏĝŇĚĔŅĵĳŅıŒĬŏėĴňŀĬŇĬĪĶňĵƢ 
(Physical Methods in Inorganic 
Chemistry) 

 ̧    ̧           

203420 ĔŅĶŏĶƞĚĮĢŇĔŇĶŇĵŅŐĸŃĔŅĶľŅĸńĔļĦŃŏĜıŅŃ
ıŊŘĬįŇĺ 
(Catalysis and Surface Characterization)Ȯ 

 ̧    ̧  ̧    ̧  ̧    ̧   

203426 ĺŇīňĪŅĚŏėĴňŏĝŇĚėŀĴıŇĺŏĨŀĶƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
&Methods in Computational Chemistry'  ̧    ̧  ̧  ̧  ̧   ̧      

203427 ĔŅĶŀŀĔŐĭĭĽŅĶĝňĺőĴŏĸĔŋĸŐĸŃĺńĽħŋ 
(Biomolecular and Material Design 

 ̧     ̧    ̧       ̧

203428 ŏėĴňĽŅĶĽĬŏĪĻȮȮȮȮȮȮȮȮȮ
&Chemoinformatics'ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

 ̧    ̧  ̧  ̧  ̧  ̧  ̧    ̧   

203431 ŏĪėĬŇėĪŅĚŏėĴňĺŇŏėĶŅŃľƢĕńŘĬĽŌĚ 
(Advanced Techniques in 
Analytical Chemistry) 

 ̧    ̧   ̧   ̧  ̧    ̧   

0.1212 ĔĶŃĭĺĬĔŅĶĺŇŏėĶŅŃľƢŐĸŃŏĪėĬŇėĕńŘĬĽŌĚ
ĽŜŅľĶńĭĨńĺŀĵƞŅĚěĶŇĚ 
(Analytical Procedure and 
Advanced Techniques for Real 
Samples) 

 ̧  ̧  ̧  ̧  ̧   ̧      

 

 

4
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ĔĸŋƞĴĺŇĝŅȮ-Ȯ
ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 
/,/ /,0 /,1 2,/ 2,0 2,1 3,/ 3,0 3,1 4,/ 4,0 4,1 5,/ 5,0 

0.1213 œĲĲƚŅŏėĴňĺŇŏėĶŅŃľƢĕńŘĬĽŌĚ 
(Advanced Electroanalytical 
Chemistry) 

 ̧  ̧   ̧  ̧   ̧  ̧   ̧     

203458 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚŏėĴňȮ1Ȯ 
(Selected Topics in Chemistry 1)  ̧    ̧  ̧   ̧  ̧  ̧  ̧   ̧   

203459 ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚŏėĴňȮ2 
(Selected Topics inȮChemistry 2)  ̧    ̧  ̧   ̧  ̧  ̧  ̧   ̧   

203471 ĽĴĭńĨŇŐĸŃĔŅĶľŅĸńĔļĦŃŏĜıŅŃĕŀĚĺńĽħŋ
ıŀĸŇŏĴŀĶƢ  
(Properties and Characterization of 
Polymeric Materials) 

 ̧  ̧  ̧  ̧  ̧   ̧  ̧  ̧  ̧   ̧   

203472 ıĸŅĽĨŇĔĝňĺĳŅıŐĸŃıŀĸŇŏĴŀĶƢŀńěĜĶŇĵŃȮ
(Bioplastics and Smart Polymers) 

 ̧     ̧   ̧  ̧     ̧  ̧  

203473 ėĺŅĴĽńĴıńĬīƢĕŀĚőėĶĚĽĶƟŅĚŐĸŃĽĴĭńĨŇĕŀĚ
ıŀĸŇŏĴŀĶƢ  
&Structure-Property Relationship of 
Polymers' 

 ̧    ̧  ̧   ̧  ̧  ̧  ̧   ̧   ̧

203474 ĮĢŇĔŇĶŇĵŅŐĸŃĔŅĶĽńĚŏėĶŅŃľƢıŀĸŇŏĴŀĶƢ 
(Reactions and Synthesis Methods of 
Polymers) 

 ̧     ̧   ̧  ̧

      

203477 ĮĢŇĭńĨŇĔŅĶŏėĴňıŀĸŇŏĴŀĶƢȮ1 
(Polymer Chemistry Laboratory 1) 

 ̧  ̧    ̧    ̧   ̧    ̧
 

4
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ĔĸŋƞĴĺŇĝŅȮ-Ȯ
ĶľńĽĺŇĝŅ 

ĝŊŗŀĺŇĝŅ PLO 1 PLO 2 PLO 3 PLO 4 PLO 5 
/,/ /,0 /,1 2,/ 2,0 2,1 3,/ 3,0 3,1 4,/ 4,0 4,1 5,/ 5,0 

203478 ĮĢŇĭńĨŇĔŅĶŏėĴňıŀĸŇŏĴŀĶƢȮ2 
(Polymer Chemistry Laboratory 2) 

 ̧  ̧   ̧  ̧   ̧  ̧   ̧    ̧
 

0.1275 ĽľĔŇěĻŉĔļŅ 
(Cooperative Education) 

 ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧

203498 ĽńĴĴĬŅŏėĴň 
(Seminar in Chemistry)  ̧    ̧  ̧  ̧  ̧  ̧  ̧   ̧  ̧  ̧  

203499 ĮƤĠľŅıŇŏĻļĪŅĚŏėĴňȮ             
(Special Problems in Chemistry)  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧  ̧

209203 ŏėĴňŀŋĨĽŅľĔĶĶĴŏĭŊŘŀĚĨńĬ 
(Introduction to Industrial Chemistry)  ̧    ̧  ̧  ̧         

211315 ĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ 
(Introductory Biochemistry)  ̧    ̧       

    

211319 ĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ 
(Introductory Biochemistry Laboratory) 

  ̧    ̧    ̧  ̧  ̧
    

211422 ĝňĺŏėĴňĬĺńĨĔĶĶĴĪŅĚŀŅľŅĶŐĸŃŏĔļĨĶĔĶĶĴ 
(Food and Agricultural Biochemical 
Innovation) 

   ̧    ̧  ̧      ̧   

211423 ŏĪėőĬőĸĵňıĸńĚĚŅĬĝňĺĳŅıŐĸŃĽŇŗĚŐĺħĸƟŀĴ 
(Bioenergy Technology and 
Environment) 

  

 ̧    ̧  ̧      ̧   ̧

211452 ĝňĺĬĺńĨĔĶĶĴŐĸŃĺŇĽŅľĔŇě 
(Bioinnovation and Enterprises) 

  
 ̧  ̧    ̧      ̧

  

4
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ėŜŅŀīŇĭŅĵįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĮĶŇĠĠŅĨĶň 
ľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 
/,ȮȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴ  
/,/ȮĨĶŃľĬńĔŒĬėŋĦėƞŅŐĸŃėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŏĽňĵĽĸŃȮŐĸŃĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮĴňěĶĶĵŅĭĶĶĦĪŅĚ 
ȮȮȮȮȮȮĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 
/,0 ĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅ ŐĸŃėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴȮŏėŅĶıĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭ
ĨƞŅĚŕ ĕŀĚŀĚėƢĔĶŐĸŃĽńĚėĴ 

/,1 ĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴ ĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴŐĸŃĽŅĴŅĶĩŐĔƟœĕĕƟŀĕńħŐĵƟĚŐĸŃĸŜŅħńĭ
ėĺŅĴĽŜŅėńĠ 

/,2 ŏėŅĶıĽŇĪīŇŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬ ĶĺĴĪńŘĚŏėŅĶıŒĬėŋĦėƞŅŐĸŃĻńĔħŇśĻĶňĕŀĚėĺŅĴŏĮƦĬ
ĴĬŋļĵƢ 

/,3 ĴňėŋĦīĶĶĴěĶŇĵīĶĶĴŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨĭĬıŊŘĬģŅĬĮĶńĝĠŅŏĻĶļģĔŇěıŀŏıňĵĚ 
/,4 ĨĶŃľĬńĔŐĸŃĽŜŅĬŉĔŒĬėĺŅĴŏĮƦĬœĪĵ 

0,Ȯ ėĺŅĴĶŌƟ 
0,/ ĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġňĪňŗĽŜŅėńĠŒĬŏĬŊŘŀľŅĪňŗĻŉĔļŅ 
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 
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2,0 ĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŒĬĻŅĽĨĶƢĴŅĝňŘĬŜŅĽńĚėĴŒĬĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴ ŐĸŃŏĮƦĬįŌƟĶŇŏĶŇŗĴŐĽħĚĮĶŃŏħŖĬŒĬ
ĔŅĶŐĔƟœĕĽĩŅĬĔŅĶĦƢĪńŘĚĽƞĺĬĨńĺŐĸŃĽƞĺĬĶĺĴ ıĶƟŀĴĪńŘĚŐĽħĚěŋħĵŊĬŀĵƞŅĚıŀŏľĴŅŃĪńŘĚĕŀĚĨĬŏŀĚ
ŐĸŃĕŀĚĔĸŋƞĴ 

2,1 ĴňėĺŅĴĶńĭįŇħĝŀĭĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĪŅĚĺŇĝŅĝňıŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
2,2 ĴňěŇĨŀŅĽŅŐĸŃĽŜŅĬŉĔĽŅīŅĶĦŃ ŏĮƦĬıĸŏĴŊŀĚĪňŗĴňėŋĦėƞŅĕŀĚĽńĚėĴœĪĵŐĸŃĽńĚėĴőĸĔ 

3,ȮȮĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
3,/ ĴňĪńĔļŃŒĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗěŜŅŏĮƦĬĪňŗĴňŀĵŌƞŒĬĮƤěěŋĭńĬĨƞŀĔŅĶĪŜŅĚŅĬĪňŗŏĔňŗĵĺĔńĭĔŅĶŒĝƟĽŅĶĽĬŏĪĻ
ŐĸŃŏĪėőĬőĸĵňĽŊŗŀĽŅĶŀĵƞŅĚŏľĴŅŃĽĴ 

3,0 ĽŅĴŅĶĩŐĔƟœĕĮƤĠľŅőħĵŒĝƟĽŅĶĽĬŏĪĻĪŅĚėĦŇĨĻŅĽĨĶƢ ľĶŊŀĬŜŅĽĩŇĨŇĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶ
ŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

3,1 ĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĪńŘĚĮŅĔŏĮĸƞŅŐĸŃĔŅĶŏĕňĵĬ ŏĸŊŀĔŒĝƟĶŌĮŐĭĭĕŀĚĽŊŗŀĔŅĶ
ĬŜŅŏĽĬŀŀĵƞŅĚŏľĴŅŃĽĴ 

ľĴĺħĺŇĝŅŏĜıŅŃ 

/,ȮħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
 /,/Ȯ ĴňėĺŅĴĞŊŗŀĽńĨĵƢĽŋěĶŇĨ 
 /,0Ȯ ĴňĶŃŏĭňĵĭĺŇĬńĵ 
 /,1 ĴňěŇĨĽŜŅĬŉĔŐĸŃĨĶŃľĬńĔŒĬĔŅĶĮĢŇĭńĨŇĨŅĴěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 
 /,2 ŏėŅĶıĽŇĪīŇŐĸŃėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬ 
 /,3 ĴňěŇĨĽŅīŅĶĦŃ 

0,ȮħƟŅĬėĺŅĴĶŌƟȮ 
0,/ȮȮĴňėĺŅĴĶŌƟŒĬľĸńĔĔŅĶŐĸŃĪķļġňĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢ 
0,0ȮȮĴňėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢĪňŗěŃĬŜŅĴŅŀīŇĭŅĵľĸńĔĔŅĶŐĸŃĪķļġňŒĬ
ĻŅĽĨĶƢŏĜıŅŃ 

0,1ȮȮĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮıńĥĬŅėĺŅĴĶŌƟŒľĴƞőħĵŏĜıŅŃŀĵƞŅĚĵŇŗĚħƟŅĬ
ĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢ 

0,2ȮȮĴňėĺŅĴĶŀĭĶŌƟŒĬĻŅĽĨĶƢĨƞŅĚŕȮĪňŗěŃĬŜŅœĮŒĝƟŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 

1,ȮħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ 
1,/ȮȮĽŅĴŅĶĩėŇħĺŇŏėĶŅŃľƢŀĵƞŅĚŏĮƦĬĶŃĭĭȮŐĸŃĴňŏľĨŋĴňįĸĨŅĴľĸńĔĔŅĶŐĸŃĺŇīňĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 
1,0ȮȮĬŜŅėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢœĮĮĶŃĵŋĔĨƢĔńĭĽĩŅĬĔŅĶĦƢĨƞŅĚŕȮœħƟŀĵƞŅĚĩŌĔĨƟŀĚ
ŐĸŃŏľĴŅŃĽĴ 

1,1ȮȮĴňėĺŅĴŒİƙĶŌƟĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃĽńĚŏėĶŅŃľƢėĺŅĴĶŌƟěŅĔŐľĸƞĚĕƟŀĴŌĸĨƞŅĚŕȮĪňŗľĸŅĔľĸŅĵœħƟŀĵƞŅĚ
ĩŌĔĨƟŀĚŐĸŃŏıŊŗŀĬŜŅœĮĽŌƞĔŅĶĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ 
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2,ȮħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
2,/ȮȮĴňĳŅĺŃįŌƟĬŜŅȮőħĵĽŅĴŅĶĩĪŜŅĚŅĬĶĺĴĔńĭįŌƟŀŊŗĬŒĬģŅĬŃįŌƟĬŜŅŐĸŃĽĴŅĝŇĔĪňŗħňȮ 
2,0ȮȮĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴŐĸŃŀĚėƢĔĶȮĶĺĴĪńŘĚıńĥĬŅĨĬŏŀĚŐĸŃıńĥĬŅĚŅĬ 
2,1ȮȮĽŅĴŅĶĩĮĶńĭĨńĺŏĕƟŅĔńĭĽĩŅĬĔŅĶĦƢŐĸŃĺńĥĬīĶĶĴŀĚėƢĔĶ 

3,ȮħƟŅĬĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
ȮȮȮȮ 3,/ȮȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇŏıŊŗŀĔŅĶĺŇŏėĶŅŃľƢĮĶŃĴĺĸįĸȮĔŅĶŐĔƟĮƤĠľŅ

ŐĸŃĬŜŅŏĽĬŀĕƟŀĴŌĸœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
 3,0ȮȮĴňĪńĔļŃĔŅĶŒĝƟĳŅļŅȮȮŏıŊŗŀĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃėĦŇĨĻŅĽĨĶƢœħƟŀĵƞŅĚĴň

ĮĶŃĽŇĪīŇĳŅıĶĺĴĪńŘĚĔŅĶŏĸŊŀĔŒĝƟĶŌĮŐĭĭĔŅĶĽŊŗŀĽŅĶœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
 3,1ȮȮĴňĪńĔļŃŐĸŃėĺŅĴĶŌƟĳŅļŅŀńĚĔķļȮȮľĶŊŀĳŅļŅĨƞŅĚĮĶŃŏĪĻŀŊŗĬȮŏıŊŗŀĔŅĶėƟĬėĺƟŅœħƟŀĵƞŅĚŏľĴŅŃĽĴ

ŐĸŃěŜŅŏĮƦĬ 
 3,2ȮȮĽŅĴŅĶĩŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŒĬĔŅĶĽŊĭėƟĬȮŐĸŃŏĔŖĭĶĺĭĶĺĴĕƟŀĴŌĸœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮȮ

ŐĸŃŏľĴŅŃĽĴĔńĭĽĩŅĬĔŅĶĦƢ 
 

 
 



 

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    

1.1ȮĨĶŃľĬńĔŒĬėŋĦėƞŅŐĸŃėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŏĽňĵĽĸŃȮŐĸŃĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı             V V       

1.2ȮĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴȮŏėŅĶıĔġĶŃŏĭňĵĭŐĸŃĕƟŀĭńĚėńĭĨƞŅĚŕȮĕŀĚ
ŀĚėƢĔĶŐĸŃĽńĚėĴ 

            V         

1.3ȮĴňĳŅĺŃėĺŅĴŏĮƦĬįŌƟĬŜŅŐĸŃįŌƟĨŅĴȮĽŅĴŅĶĩĪŜŅĚŅĬŏĮƦĬĪňĴŐĸŃĽŅĴŅĶĩŐĔƟœĕĕƟŀĕńħŐĵƟĚŐĸŃĸŜŅħńĭėĺŅĴĽŜŅėńĠ       V         V     

1.4ȮŏėŅĶıĽŇĪīŇŐĸŃĶńĭĲƤĚėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬȮĶĺĴĪńŘĚŏėŅĶıŒĬėŋĦėƞŅŐĸŃĻńĔħŇśĻĶňĕŀĚėĺŅĴŏĮƦĬĴĬŋļĵƢ       V     V         

1.5ȮĴňėŋĦīĶĶĴěĶŇĵīĶĶĴŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨĭĬıŊŘĬģŅĬĮĶńĝĠŅŏĻĶļģĔŇěıŀŏıňĵĚ     V V               

1.6ȮĨĶŃľĬńĔŐĸŃĽŜŅĬŉĔŒĬėĺŅĴŏĮƦĬœĪĵ             V     V   

2. ħƟŅĬėĺŅĴĶŌƟ     

2.1ȮĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěŏĔňŗĵĺĔńĭľĸńĔĔŅĶŐĸŃĪķļġňĪňŗĽŜŅėńĠŒĬŏĬŊŘŀľŅĪňŗĻŉĔļŅ       V V             

2.2ȮĽŅĴŅĶĩĺŇŏėĶŅŃľƢĮƤĠľŅȮĶĺĴĪńŘĚĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪńĔļŃȮŐĸŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗŏľĴŅŃĽĴĔńĭĔŅĶŐĔƟœĕĮƤĠľŅ V       V             

 2.3ȮĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮŐĸŃĴňėĺŅĴĶŌƟŒĬŐĬĺĔĺƟŅĚĕŀĚĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅŏıŊŗŀŒľƟŏĸŖĚŏľŖĬ
ĔŅĶŏĮĸňŗĵĬŐĮĸĚȮŐĸŃŏĕƟŅŒěįĸĔĶŃĪĭĕŀĚŏĪėőĬőĸĵňŒľĴƞŕ V       V             

2.4ȮĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĪňŗĻŉĔļŅŒĬĻŅĽĨĶƢĕŀĚĨĬĔńĭėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕƟŀĚ         V             

2.5ȮŏĕƟŅŒěŐĸŃŏľŖĬėŋĦėƞŅĕŀĚĨĬŏŀĚȮįŌƟŀŊŗĬȮĽńĚėĴȮĻŇĸĮĺńĥĬīĶĶĴŐĸŃīĶĶĴĝŅĨŇ                   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 

3. ħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ    

3.1ȮėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦŐĸŃŀĵƞŅĚŏĮƦĬĶŃĭĭ     V   V             

3.2ȮĽŅĴŅĶĩĽŊĭėƟĬȮĶĺĭĶĺĴȮĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĸŃĽĶŋĮĮĶŃŏħŖĬĮƤĠľŅȮŏıŊŗŀŒĝƟŒĬĔŅĶŐĔƟœĕĮƤĠľŅŀĵƞŅĚ
ĽĶƟŅĚĽĶĶėƢ 

    V   V             

3.3ȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŐĸŃĪńĔļŃĔńĭĔŅĶŐĔƟœĕĮƤĠľŅœħƟŀĵƞŅĚŏľĴŅŃĽĴ       V V V           

3.4ȮĴňĪńĔļŃĔŅĶėŇħŐĭĭŀĚėƢĶĺĴ     V   V             

4. ħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ                        

4.1ȮĴňĴĬŋļĵĽńĴıńĬīƢĪňŗħňȮĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬľĸŅĔľĸŅĵĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅı 

  V                   

4.2ȮĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŒĬĻŅĽĨĶƢĴŅĝňŘĬŜŅĽńĚėĴŒĬĮĶŃŏħŖĬĪňŗŏľĴŅŃĽĴȮŐĸŃŏĮƦĬįŌƟĶŇŏĶŇŗĴŐĽħĚĮĶŃŏħŖĬŒĬĔŅĶŐĔƟœĕ
ĽĩŅĬĔŅĶĦƢĪńŘĚĽƞĺĬĨńĺŐĸŃĽƞĺĬĶĺĴȮıĶƟŀĴĪńŘĚŐĽħĚěŋħĵŊĬŀĵƞŅĚıŀŏľĴŅŃĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĕŀĚĔĸŋƞĴ       V V             

4.3ȮĴňėĺŅĴĶńĭįŇħĝŀĭĔŅĶıńĥĬŅĔŅĶŏĶňĵĬĶŌƟĪńŘĚĕŀĚĨĬŏŀĚŐĸŃĪŅĚĺŇĝŅĝňıŀĵƞŅĚĨƞŀŏĬŊŗŀĚ             V         

4.4ȮĴňěŇĨŀŅĽŅŐĸŃĽŜŅĬŉĔĽŅīŅĶĦŃȮŏĮƦĬıĸŏĴŊŀĚĪňŗĴňėŋĦėƞŅĕŀĚĽńĚėĴœĪĵŐĸŃĽńĚėĴőĸĔ             V V     V 
5. ħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ                        

5.1ȮĴňĪńĔļŃŒĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪňŗěŜŅŏĮƦĬĪňŗĴňŀĵŌƞŒĬĮƤěěŋĭńĬĨƞŀĔŅĶĪŜŅĚŅĬĪňŗŏĔňŗĵĺĔńĭĔŅĶŒĝƟĽŅĶĽĬŏĪĻŐĸŃ
ŏĪėőĬőĸĵňĽŊŗŀĽŅĶŀĵƞŅĚŏľĴŅŃĽĴ V V               

  
  

5
2 



 

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 

5.2ȮĽŅĴŅĶĩŐĔƟœĕĮƤĠľŅőħĵŒĝƟĽŅĶĽĬŏĪĻĪŅĚėĦŇĨĻŅĽĨĶƢȮľĶŊŀĬŜŅĽĩŇĨŇĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅĪňŗ
ŏĔňŗĵĺĕƟŀĚŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ V                     

5.3ȮĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĪńŘĚĮŅĔŏĮĸƞŅŐĸŃĔŅĶŏĕňĵĬȮŏĸŊŀĔŒĝƟĶŌĮŐĭĭĕŀĚĽŊŗŀĔŅĶĬŜŅŏĽĬŀŀĵƞŅĚ
ŏľĴŅŃĽĴ 

  V                   

 

 

53 



 

ĨŅĶŅĚŐĽħĚėĺŅĴŏĝŊŗŀĴőĵĚĶŃľĺƞŅĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĪňŗėŅħľĺńĚĕŀĚľĸńĔĽŌĨĶȮ(PLO)ȮĔńĭįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ(TQF) 
 

įĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ
&TQF' 

PLO 1 PLO 2 PLO 3  PLO 4 PLO 5 

1,1 1,2 1,3 2,1 2,2 2,3 3,1 3,2 3,3 4,1 4,2 4,3 5,1 5,2 

1. ħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴ  

   1,1 ĴňėĺŅĴĞŊŗŀĽńĨĵƢĽŋěĶŇĨ             P  

   1,2 ĴňĶŃŏĭňĵĭĺŇĬńĵ          P     

   1,3 ĴňěŇĨĽŜŅĬŉĔŐĸŃĨĶŃľĬńĔŒĬĔŅĶĮĢŇĭńĨŇĨŅĴěĶĶĵŅĭĶĶĦ 
ȮȮȮȮȮȮȮȮĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňı 

            P  

   1,4 ŏėŅĶıĽŇĪīŇŐĸŃėĺŅĴėŇħŏľŖĬĕŀĚįŌƟŀŊŗĬ   P        P    

   1,5 ĴňěŇĨĽŅīŅĶĦŃ              P 

2,ȮħƟŅĬėĺŅĴĶŌƟȮ  

    2,1ȮĴňėĺŅĴĶŌƟŒĬľĸńĔĔŅĶŐĸŃĪķļġňĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃȮ
ėĦŇĨĻŅĽĨĶƢ P              

    2,2ȮĴňėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢĪňŗěŃĬŜŅĴŅ   
ŀīŇĭŅĵľĸńĔĔŅĶŐĸŃĪķļġňŒĬĻŅĽĨĶƢŏĜıŅŃ P P             

    2,3ȮĽŅĴŅĶĩĨŇħĨŅĴėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮıńĥĬŅėĺŅĴĶŌƟŒľĴƞ 
ȮȮȮȮȮȮȮȮȮőħĵŏĜıŅŃŀĵƞŅĚĵŇŗĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢ 

      P  P      

    2,4 ĴňėĺŅĴĶŀĭĶŌƟŒĬĻŅĽĨĶƢĨƞŅĚŕȮĪňŗěŃĬŜŅœĮŒĝƟŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ    P           
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įĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ
&TQF' 

PLO 1 PLO 2 PLO 3  PLO 4 PLO 5 
1,1 1,2 1,3 2,1 2,2 2,3 3,1 3,2 3,3 4,1 4,2 4,3 5,1 5,2 

3,ȮħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅ  

    3,1ȮĽŅĴŅĶĩėŇħĺŇŏėĶŅŃľƢŀĵƞŅĚŏĮƦĬĶŃĭĭȮŐĸŃĴňŏľĨŋĴňįĸĨŅĴľĸńĔĔŅĶ
ŐĸŃĺŇīňĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 

    P   P       

    3,2ȮĬŜŅėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢœĮĮĶŃĵŋĔĨƢĔńĭ
ĽĩŅĬĔŅĶĦƢĨƞŅĚŕ œħƟŀĵƞŅĚĩŌĔĨƟŀĚŐĸŃŏľĴŅŃĽĴ 

     P      P   

  3.3 ĴňėĺŅĴŒİƙĶŌƟĽŅĴŅĶĩĺŇŏėĶŅŃľƢŐĸŃĽńĚŏėĶŅŃľƢėĺŅĴĶŌƟěŅĔ
ŐľĸƞĚĕƟŀĴŌĸĨƞŅĚŕȮĪňŗľĸŅĔľĸŅĵœħƟŀĵƞŅĚĩŌĔĨƟŀĚŐĸŃŏıŊŗŀĬŜŅœĮĽŌƞ
ĔŅĶĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ 

   P P P         

4,ȮħƟŅĬĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ  

    4,1ȮĴňĳŅĺŃįŌƟĬŜŅȮőħĵĽŅĴŅĶĩĪŜŅĚŅĬĶĺĴĔńĭįŌƟŀŊŗĬŒĬģŅĬŃįŌƟĬŜŅŐĸŃ 
ȮȮȮȮȮȮȮȮȮĽĴŅĝŇĔĪňŗħňȮ 

         P     

    4,2ȮĴňėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴŐĸŃŀĚėƢĔĶȮĶĺĴĪńŘĚıńĥĬŅĨĬŏŀĚ 
ȮȮȮȮȮȮȮȮȮŐĸŃıńĥĬŅĚŅĬ 

  P       P     

ȮȮȮȮ2,1ȮĽŅĴŅĶĩĮĶńĭĨńĺŏĕƟŅĔńĭĽĩŅĬĔŅĶĦƢŐĸŃĺńĥĬīĶĶĴŀĚėƢĔĶ           P    
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įĸĔŅĶŏĶňĵĬĶŌƟĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ
&TQF' 

PLO 1 PLO 2 PLO 3  PLO 4 PLO 5 
1,1 1,2 1,3 2,1 2,2 2,3 3,1 3,2 3,3 4,1 4,2 4,3 5,1 5,2 

5,ȮħƟŅĬĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟ 
ȮȮȮŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

 

ȮȮȮ 5,1ȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇŏıŊŗŀĔŅĶ
ĺŇŏėĶŅŃľƢĮĶŃĴĺĸįĸȮĔŅĶŐĔƟĮƤĠľŅŐĸŃĬŜŅŏĽĬŀĕƟŀĴŌĸœħƟŀĵƞŅĚ
ŏľĴŅŃĽĴ 

     P  P       

ȮȮȮȮ5,2ȮĴňĪńĔļŃĔŅĶŒĝƟĳŅļŅȮȮŏıŊŗŀĽŊŗŀĽŅĶėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃ
ėĦŇĨĻŅĽĨĶƢœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıĶĺĴĪńŘĚĔŅĶŏĸŊŀĔŒĝƟĶŌĮŐĭĭ
ĔŅĶĽŊŗŀĽŅĶœħƟŀĵƞŅĚŏľĴŅŃĽĴ 

       P P      

ȮȮ  5,3ȮĴňĪńĔļŃŐĸŃėĺŅĴĶŌƟĳŅļŅŀńĚĔķļȮȮľĶŊŀĳŅļŅĨƞŅĚĮĶŃŏĪĻŀŊŗĬȮŏıŊŗŀ
ĔŅĶėƟĬėĺƟŅœħƟŀĵƞŅĚŏľĴŅŃĽĴŐĸŃěŜŅŏĮƦĬ 

      P        

ȮȮȮ 5,4ȮĽŅĴŅĶĩŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŒĬĔŅĶĽŊĭėƟĬȮŐĸŃŏĔŖĭĶĺĭĶĺĴ
ĕƟŀĴŌĸœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮȮŐĸŃŏľĴŅŃĽĴĔńĭĽĩŅĬĔŅĶĦƢ 

        P      
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ľĴĺħĪňŗȮ5. ľĸńĔŏĔĦĤƢŒĬĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅ 
 

1. ĔġĶŃŏĭňĵĭľĶŊŀľĸńĔŏĔĦĤƢȮŒĬĔŅĶŒľƟĶŃħńĭėŃŐĬĬȮ 
 ŒĝƟĶŃĭĭĸŜŅħńĭĕńŘĬȮŐĸŃėƞŅĸŜŅħńĭĕńŘĬŒĬĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸȮĬŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĪňŗĔŜŅľĬħŒľƟĺńħŐĸŃ
ĮĶŃŏĴŇĬįĸħƟĺĵŀńĔļĶ SȮŐĸŃȮUȮŏĮƦĬĸŜŅħńĭĕńŘĬȮĞŉŗĚœĴƞĴňėƞŅĸŜŅħńĭĕńŘĬ 
 ĽńĠĸńĔļĦƢŐĸŃėĺŅĴľĴŅĵĕŀĚĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĔĶŃĭĺĬĺŇĝŅĨƞŅĚŕȮŒľƟĔŜŅľĬħħńĚĬňŘ 
 (1) ŀńĔļĶĸŜŅħńĭĕńŘĬĪňŗĴňėƞŅĸŜŅħńĭĕńŘĬȮŒľƟĔŜŅľĬħħńĚĬňŘ 
                     ŀńĔļĶĸŜŅħńĭĕńŘĬ ėĺŅĴľĴŅĵ ėƞŅĸŜŅħńĭĕńŘĬ 
  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) ŀńĔļĶĸŜŅħńĭĕńŘĬĪňŗœĴƞĴňėƞŅĸŜŅħńĭĕńŘĬȮŒľƟĔŜŅľĬħħńĚĬňŘ  
                     ŀńĔļĶĸŜŅħńĭĕńŘĬ 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) ŀńĔļĶĸŜŅħńĭĕńŘĬĪňŗĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĵńĚœĴƞĽŇŘĬĽŋħȮŒľƟĔŜŅľĬħħńĚĬňŘ  
                     ŀńĔļĶĸŜŅħńĭĕńŘĬ ėĺŅĴľĴŅĵ 
  I ĔŅĶĺńħįĸĵńĚœĴƞĽĴĭŌĶĦƢ (INCOMPLETE)  
  P ĔŅĶŏĶňĵĬĔŅĶĽŀĬĵńĚœĴƞĽŇŘĬĽŋħȮ(IN PROGRESS) 
 ĔĶŃĭĺĬĺŇĝŅĪňŗĬńĔĻŉĔļŅœħƟĸŜŅħńĭĕńŘĬȮA, B+, B, C+, C, D+, D ľĶŊŀ S, CE, CP, CS, CT ŐĸŃȮCX 
ŏĪƞŅĬńŘĬȮěŉĚěŃĬńĭľĬƞĺĵĔŇĨĕŀĚĔĶŃĭĺĬĺŇĝŅĬńŘĬŏĮƦĬľĬƞĺĵĔŇĨĽŃĽĴŏıŊŗŀĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
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2.ȮĔĶŃĭĺĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅȮ 
0,/ȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕĦŃĬńĔĻŉĔļŅĪňŗĵńĚœĴƞĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

(1) ŒľƟĔŜŅľĬħĶŃĭĭĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅŏĮƦĬĽƞĺĬľĬŉŗĚĕŀĚĶŃĭĭĔŅĶ
ĮĶŃĔńĬėŋĦĳŅıĳŅĵŒĬĕŀĚĽĩŅĭńĬŀŋħĴĻŉĔļŅĪňŗěŃĨƟŀĚĪŜŅėĺŅĴŏĕƟŅŒěĨĶĚĔńĬĪńŘĚĽĩŅĭńĬ ŐĸŃĬŜŅœĮ
ħŜŅŏĬŇĬĔŅĶěĬĭĶĶĸŋįĸĽńĴķĪīŇś ĞŉŗĚįŌƟĮĶŃŏĴŇĬĳŅĵĬŀĔěŃĨƟŀĚĽŅĴŅĶĩĨĶĺěĽŀĭœħƟ 

(2)  ĔŅĶĪĺĬĽŀĭŒĬĶŃħńĭĶŅĵĺŇĝŅȮĴňĔŅĶŒľƟĬńĔĻŉĔļŅĮĶŃŏĴŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĶŃħńĭĶŅĵĺŇĝŅŐĸŃ
ıŇěŅĶĦŅįĸĔŅĶĮĶŃŏĴŇĬŏıŊŗŀŒĝƟŒĬĔŅĶĮĶńĭĮĶŋĚĔŅĶŏĶňĵĬĔŅĶĽŀĬĨƞŀœĮ 

(3)  ĔŅĶĮĶŃŏĴŇĬįĸĕŀĚŐĨƞĸŃĶŅĵĺŇĝŅĨƟŀĚįƞŅĬĪňŗĮĶŃĝŋĴĕŀĚĳŅėĺŇĝŅľĶŊŀėĦŃĔĶĶĴĔŅĶĪňŗĳŅėĺŇĝŅ
ŐĨƞĚĨńŘĚĔƞŀĬĮĶŃĔŅĻįĸĽŀĭ 

(4) ĔŅĶĪĺĬĽŀĭŒĬĶŃħńĭľĸńĔĽŌĨĶĽŅĴŅĶĩĪŜŅœħƟőħĵĴňĶŃĭĭĮĶŃĔńĬėŋĦĳŅıĳŅĵŒĬĽĩŅĭńĬĔŅĶĻŉĔļŅ
ħŜŅŏĬŇĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟŐĸŃĶŅĵĚŅĬįĸ 

 
0,0ȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟľĸńĚěŅĔĬńĔĻŉĔļŅĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

(1) ȮĔŅĶœħƟĚŅĬĪŜŅĕŀĚĭńĦĤŇĨȮőħĵĮĶŃŏĴŇĬěŅĔĭńĦĤŇĨĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅŐĨƞĸŃĶŋƞĬȮŒĬħƟŅĬĕŀĚ
ĶŃĵŃŏĺĸŅŒĬĔŅĶľŅĚŅĬĪŜŅȮėĺŅĴŏľŖĬĨƞŀėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩȮėĺŅĴĴńŗĬŒěĕŀĚĭńĦĤŇĨŒĬĔŅĶ
ĮĶŃĔŀĭĔŅĶĚŅĬŀŅĝňıȮ  

(2) ȮĔŅĶĻŉĔļŅĨƞŀŒĬĶŃħńĭĪňŗĽŌĚĕŉŘĬȮőħĵĮĶŃŏĴŇĬěŅĔĴľŅĺŇĪĵŅĸńĵľĶŊŀĽĩŅĬĻŉĔļŅŀŊŗĬ őħĵĔŅĶĽƞĚ
ŐĭĭĽŀĭĩŅĴ ľĶŊŀĽŀĭĩŅĴŏĴŊŗŀĴňőŀĔŅĽŒĬĶŃħńĭėĺŅĴıŉĚıŀŒěŒĬħƟŅĬėĺŅĴĶŌƟ ėĺŅĴıĶƟŀĴŐĸŃĽĴĭńĨŇ
ħƟŅĬŀŊŗĬȮŕȮĕŀĚĭńĦĤŇĨěŃěĭĔŅĶĻŉĔļŅŐĸŃŏĕƟŅĻŉĔļŅŒĬĶŃħńĭĮĶŇĠĠŅĪňŗĽŌĚĕŉŘĬŒĬĽĩŅĬĻŉĔļŅĬńŘĬ ŕ 

(3) Ȯ ĮĶŃŏĴŇĬěŅĔįŌƟŒĝƟĭńĦĤŇĨȮőħĵĮĶŃŏĴŇĬěŅĔėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨȮĔŅĶĮĶŃŏĴŇĬĨŜŅŐľĬƞĚȮ
ľĶŊŀėĺŅĴĔƟŅĺľĬƟŅŒĬĽŅĵĚŅĬĕŀĚĭńĦĤŇĨ 

 

3.ȮŏĔĦĤƢĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶȮ 

 ŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,Ȯ034/ȮĔĸƞŅĺėŊŀ 
3.1 ĨƟŀĚŏĶňĵĬĔĶŃĭĺĬĺŇĝŅĨƞŅĚŕȮŒľƟėĶĭĨŅĴľĸńĔĽŌĨĶŐĸŃŏĚŊŗŀĬœĕĕŀĚĽŅĕŅĺŇĝŅĬńŘĬȮŐĸŃĨƟŀĚœĴƞĴň
ĔĶŃĭĺĬĺŇĝŅŒħĪňŗœħƟĶńĭŀńĔļĶĸŜŅħńĭĕńŘĬ I ľĶŊŀȮP 

3.2 ĔŅĶĻŉĔļŅŒĬĶŃĭĭĪĺŇĳŅėĨƟŀĚŒĝƟŏĺĸŅŒĬĔŅĶŏĶňĵĬœĴƞĬƟŀĵĔĺƞŅȮ4ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮĽŜŅľĶńĭ
ľĸńĔĽŌĨĶȮ2ȮĮƖȮĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗőŀĬĴŅěŅĔĽĩŅĭńĬŀŋħĴĻŉĔļŅȮŒľƟĬńĭŏĺĸŅĪňŗĻŉĔļŅŒĬ
ĽĩŅĭńĬŀŋħĴĻŉĔļŅŏħŇĴŐĸŃŏĺĸŅĪňŗĻŉĔļŅŒĬĴľŅĺŇĪĵŅĸńĵĶĺĴĔńĬ 

1,1 ĴňėƞŅĸŜŅħńĭĕńŘĬĽŃĽĴŏĜĸňŗĵŒĬĔĶŃĭĺĬĺŇĝŅĪňŗĔŜŅľĬħŏĮƦĬĺŇĝŅŏŀĔȮœĴƞĬƟŀĵĔĺƞŅȮ0,..ȮŐĸŃĴňėƞŅĸŜŅħńĭ
ĕńŘĬĽŃĽĴŏĜĸňŗĵĨĸŀħľĸńĔĽŌĨĶȮœĴƞĬƟŀĵĔĺƞŅȮ0,.. 

3.4 ŏĕƟŅĶńĭĔŅĶĪħĽŀĭėĺŅĴĶŌƟŐĸŃĪńĔļŃĳŅļŅŀńĚĔķļĽŜŅľĶńĭĬńĔĻŉĔļŅĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞĔƞŀĬ
ĽŜŅŏĶŖěĔŅĶĻŉĔļŅĨŅĴĮĶŃĔŅĻĕŀĚĴľŅĺŇĪĵŅĸńĵ 
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3.5 ŏĮƦĬįŌƟĴňėŋĦĽĴĭńĨŇŏĮƦĬœĮĨŅĴĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞĺƞŅħƟĺĵĔŅĶıŇěŅĶĦŅŏĔňĵĶĨŇŐĸŃĻńĔħŇś
ĕŀĚĬńĔĻŉĔļŅĪňŗěŃŏĽĬŀĕŀŀĬŋĴńĨŇŒľƟœħƟĶńĭĮĶŇĠĠŅȮĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨȮĮĶŃĔŅĻĬňĵĭńĨĶ
ĭńĦĤŇĨĝńŘĬĽŌĚȮŀĬŋĮĶŇĠĠŅȮľĶŊŀȮĮĶŃĔŅĻĬňĵĭńĨĶȮĕŀĚĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮ
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ľĴĺħĪňŗȮ6,ȮȮĔŅĶıńĥĬŅėĦŅěŅĶĵƢ 
 
1. ĔŅĶŏĨĶňĵĴĔŅĶĽŜŅľĶńĭŀŅěŅĶĵƢŒľĴƞȮ 
ȮȮȮȮȮ/,/ȮĴňĔŅĶĮģĴĬŇŏĪĻŐĬŃŐĬĺĔŅĶŏĮƦĬėĶŌŐĔƞŀŅěŅĶĵƢŒľĴƞȮŒľƟĴňėĺŅĴĶŌƟŐĸŃŏĕƟŅŒěĬőĵĭŅĵĕŀĚĽĩŅĭńĬȮėĦŃȮȮ 
ȮȮȮȮȮȮȮȮȮȮĨĸŀħěĬŒĬľĸńĔĽŌĨĶĪňŗĽŀĬ 
ȮȮȮȮȮ/,0ȮĽƞĚŏĽĶŇĴŀŅěŅĶĵƢŒľƟĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵŀĵƞŅĚ

ĨƞŀŏĬŊŗŀĚȮĔŅĶĽĬńĭĽĬŋĬħƟŅĬĔŅĶĻŉĔļŅĨƞŀȮİƗĔŀĭĶĴȮħŌĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıŒĬŀĚėƢĔĶĨƞŅĚŕȮĔŅĶ
ĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĮĶŃŏĪĻŐĸŃ-ľĶŊŀĨƞŅĚĮĶŃŏĪĻȮľĶŊŀĔŅĶĸŅŏıŊŗŀŏıŇŗĴıŌĬĮĶŃĽĭĔŅĶĦƢ 

 

2. ĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃŒľƟŐĔƞėĦŅěŅĶĵƢȮ 
2.1 ĔŅĶıńĥĬŅĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸȮ 

(1) ĽƞĚŏĽĶŇĴŀŅěŅĶĵƢŒľƟĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵ
ŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĔŅĶĽĬńĭĽĬŋĬħƟŅĬĔŅĶĻŉĔļŅĨƞŀȮİƗĔŀĭĶĴȮħŌĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıŒĬŀĚėƢĔĶ
ĨƞŅĚŕȮĔŅĶĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĮĶŃŏĪĻŐĸŃ-ľĶŊŀĨƞŅĚĮĶŃŏĪĻȮľĶŊŀĔŅĶĸŅŏıŊŗŀŏıŇŗĴıŌĬ
ĮĶŃĽĭĔŅĶĦƢ 

(2) ĔŅĶŏıŇŗĴıŌĬĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸŒľƟĪńĬĽĴńĵ 
0,0ȮĔŅĶıńĥĬŅĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıħƟŅĬŀŊŗĬŕȮ 

(1) ĔŅĶĴňĽƞĺĬĶƞĺĴŒĬĔŇěĔĶĶĴĭĶŇĔŅĶĺŇĝŅĔŅĶŐĔƞĝŋĴĝĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃėŋĦīĶĶĴ 
(2) ĴňĔŅĶĔĶŃĨŋƟĬŀŅěŅĶĵƢĪŜŅįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĽŅĵĨĶĚŒĬĽŅĕŅĺŇĝŅ 
(3) ĽƞĚŏĽĶŇĴĔŅĶĪŜŅĺŇěńĵĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞŏĮƦĬľĸńĔŐĸŃŏıŊŗŀıńĥĬŅĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĴňėĺŅĴ
ŏĝňŗĵĺĝŅĠŒĬĽŅĕŅĺŇĝŅĝňı 
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ľĴĺħĪňŗȮ5,ȮĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ 
 

 

/,ȮȮĔŅĶĔŜŅĔńĭĴŅĨĶģŅĬȮ 
ĔŅĶĭĶŇľŅĶěńħĔŅĶľĸńĔĽŌĨĶŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĮĶŇĠĠŅĨĶňȮŐĸŃĔĶŀĭĴŅĨĶģŅĬ
ėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇ-ĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅĺŇĝŅȮĨĸŀħĶŃĵŃŏĺĸŅĪňŗĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ
ŒĬľĸńĔĽŌĨĶ 

¶ ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ ĴňěŜŅĬĺĬœĴƞĬƟŀĵĔĺƞŅȮȮ3ȮėĬȮĴňėŋĦĺŋĥŇĨĶĚľĶŊŀĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĪňŗŏĮƕħ
ĽŀĬȮĕńŘĬĨŗŜŅĮĶŇĠĠŅőĪľĶŊŀŏĪňĵĭŏĪƞŅľĶŊŀĴňĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶœĴƞĨŗŜŅĔĺƞŅįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮŐĸŃĴň
įĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗœħƟĶńĭĔŅĶŏįĵŐıĶƞĨŅĴľĸńĔŏĔĦĤƢĪňŗĔŜŅľĬħŒĬĔŅĶıŇěŅĶĦŅŐĨƞĚĨńŘĚŒľƟĭŋėėĸħŜŅĶĚ
ĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ ŀĵƞŅĚĬƟŀĵȮ/ȮĶŅĵĔŅĶŒĬĶŀĭȮ3ȮĮƖĵƟŀĬľĸńĚ 

¶ ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ ĴňėŋĦĺŋĥŇĨĶĚľĶŊŀĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĪňŗŏĮƕħĽŀĬ ĕńŘĬĨŗŜŅĮĶŇĠĠŅőĪľĶŊŀ
ŏĪňĵĭŏĪƞŅľĶŊŀĴňĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶœĴƞĨŗŜŅĔĺƞŅįŌƟĝƞĺĵĻŅĽĨĶŅěŅĶĵƢȮŐĸŃĴňįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĪňŗœħƟĶńĭ
ĔŅĶŏįĵŐıĶƞĨŅĴľĸńĔŏĔĦĤƢĪňŗĔŜŅľĬħŒĬĔŅĶıŇěŅĶĦŅŐĨƞĚĨńŘĚŒľƟĭŋėėĸħŜŅĶĚĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶ ŀĵƞŅĚ
ĬƟŀĵȮ/ȮĶŅĵĔŅĶŒĬĶŀĭȮ3ȮĮƖĵƟŀĬľĸńĚ 

¶ ĴňĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĪŋĔȮ3ȮĮƖȮőħĵĬŜŅėĺŅĴėŇħŏľŖĬĕŀĚįŌƟĪĶĚėŋĦĺŋĥŇȮĭńĦĤŇĨŒľĴƞȮįŌƟŒĝƟ
ĭńĦĤŇĨȮŐĸŃĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚŏĻĶļģĔŇěȮĽńĚėĴȮŐĸŃėĺŅĴĔƟŅĺľĬƟŅĪŅĚĺŇĝŅĔŅĶȮĴŅĮĶŃĔŀĭĔŅĶ
ıŇěŅĶĦŅ 

2,ȮȮĭńĦĤŇĨ 

¶ ĴňĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĭńĦĤŇĨĨŅĴĔĶŀĭĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭŀŋħĴĻŉĔļŅŐľƞĚĝŅĨŇȮ&TQF'ȮŐĸŃįĸĸńıīƢ
ĔŅĶŏĶňĵĬĶŌƟĕŀĚĭńĦĤŇĨĪňŗľĸńĔĽŌĨĶĔŜŅľĬħȮ&PLO'ȮĞŉŗĚėĶŀĭėĸŋĴįĸĔŅĶŏĶňĵĬĶŌƟĪňŗŏĪňĵĭŏėňĵĚœħƟŀĵƞŅĚĬƟŀĵȮ3Ȯ
ħƟŅĬȮėŊŀȮ/'ȮħƟŅĬėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮ0'ȮħƟŅĬėĺŅĴĶŌƟȮ1'ȮħƟŅĬĪńĔļŃĪŅĚĮƤĠĠŅȮ2'ȮħƟŅĬĪńĔļŃ
ėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭȮ3'ȮħƟŅĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮ
ŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 

¶ ĴňĔŅĶĽŜŅĶĺěĕƟŀĴŌĸįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮŐĸŃĭńĦĤŇĨĪňŗœħƟĚŅĬĪŜŅ-ĮĶŃĔŀĭŀŅĝňıŀŇĽĶŃȮ
ĳŅĵŒĬĶŃĵŃŏĺĸŅȮ/ȮĮƖĬńĭěŅĔĺńĬĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮŏĴŊŗŀŏĪňĵĭĔńĭĭńĦĤŇĨĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬĮƖ
ĔŅĶĻŉĔļŅĬńŘĬŕ 

1,ȮȮĬńĔĻŉĔļŅȮ 

¶ ĴňĔĶŃĭĺĬĔŅĶĶńĭĬńĔĻŉĔļŅĪňŗŏľĴŅŃĽĴ őħĵĔŜŅľĬħŏĔĦĤƢĔŅĶėńħŏĸŊŀĔŐĸŃėŋĦĽĴĭńĨŇĕŀĚĬńĔĻŉĔļŅŒľƟ
ĽŀħėĸƟŀĚĔńĭĸńĔļĦŃĕŀĚľĸńĔĽŌĨĶȮŐĸŃĴňĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĔƞŀĬŏĕƟŅĻŉĔļŅ ŏıŊŗŀŒľƟĬńĔĻŉĔļŅĴňėĺŅĴ
ıĶƟŀĴŒĬĔŅĶŏĶňĵĬŐĸŃĽŅĴŅĶĩĽŜŅŏĶŖěĔŅĶĻŉĔļŅœħƟĨŅĴĶŃĵŃŏĺĸŅĪňŗľĸńĔĽŌĨĶĔŜŅľĬħ 

¶ ĴňĔŅĶěńħĔŇěĔĶĶĴŏıŊŗŀıńĥĬŅėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩȮŐĸŃĻńĔĵĳŅıĕŀĚĬńĔĻŉĔļŅŒĬĶŌĮŐĭĭĨƞŅĚŕȮ
ŏĽĶŇĴĽĶƟŅĚėĺŅĴŏĮƦĬıĸŏĴŊŀĚħňĪňŗĴňěŇĨĽŜŅĬŉĔĽŅīŅĶĦŃȮŐĸŃŏĽĶŇĴĽĶƟŅĚĪńĔļŃĔŅĶŏĶňĵĬĶŌƟŒĬĻĨĺĶĶļĪňŗȮ0/ 
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¶ ĴňĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŏıŊŗŀŒľƟėŜŅĮĶŉĔļŅħƟŅĬĺŇĝŅĔŅĶȮŐĸŃŐĬŃŐĬĺŒľƟŐĔƞĬńĔĻŉĔļŅĪŋĔėĬȮőħĵ
ŀŅěŅĶĵƢěŃĨƟŀĚĔŜŅľĬħĝńŗĺőĴĚŒľƟėŜŅĮĶŉĔļŅȮ&Office Hours) ŏıŊŗŀŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩŏĕƟŅĮĶŉĔļŅœħƟ 

¶ ĴňĔŅĶĽŜŅĶĺěĕƟŀĴŌĸĔŅĶėĚŀĵŌƞĕŀĚĬńĔĻŉĔļŅȮŀńĨĶŅĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮŏıŊŗŀĮĶŃŏĴŇĬŐĬĺőĬƟĴįĸĔŅĶ
ħŜŅŏĬŇĬĚŅĬ 

¶ ĴňĶŃĭĭĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬĕŀĚĬńĔĻŉĔļŅĪňŗĴňĮĶŃĽŇĪīŇĳŅıȮőħĵĴňĔŅĶĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěŐĸŃįĸ
ĔŅĶěńħĔŅĶĕƟŀĶƟŀĚŏĶňĵĬȮ 

2,ȮȮŀŅěŅĶĵƢȮ 

¶ ĴňĶŃĭĭĔŅĶĶńĭŀŅěŅĶĵƢŒľĴƞĪňŗĽŀħėĸƟŀĚĔńĭĶŃŏĭňĵĭ-ĕƟŀĭńĚėńĭĕŀĚĴľŅĺŇĪĵŅĸńĵȮŐĸŃĨƟŀĚĴňėŃŐĬĬ
ĪħĽŀĭėĺŅĴĽŅĴŅĶĩĳŅļŅŀńĚĔķļĨŅĴŏĔĦĤƢĪňŗĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħȮĞŉŗĚĽŀħėĸƟŀĚĔńĭĮĶŃĔŅĻ
ėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮŏĶŊŗŀĚȮĴŅĨĶģŅĬėĺŅĴĽŅĴŅĶĩĳŅļŅŀńĚĔķļĕŀĚŀŅěŅĶĵƢĮĶŃěŜŅ  

¶ ĴňĶŃĭĭĔŅĶĭĶŇľŅĶȮŐĸŃĶŃĭĭĔŅĶĽƞĚŏĽĶŇĴŐĸŃıńĥĬŅŀŅěŅĶĵƢĪňŗŏľĴŅŃĽĴŐĸŃĽŀħėĸƟŀĚĔńĭĺŇĽńĵĪńĻĬƢ
ŐĸŃĬőĵĭŅĵĕŀĚĴľŅĺŇĪĵŅĸńĵȮŐĸŃŐĬĺĪŅĚĕŀĚľĸńĔĽŌĨĶ 

¶ ĴňĶŃĭĭĔŅĶıńĥĬŅėŋĦĳŅıŀŅěŅĶĵƢ ŏıŊŗŀŒľƟŀŅěŅĶĵƢĴňėĺŅĴĶŌƟėĺŅĴŏĝňŗĵĺĝŅĠŒĬĽŅĕŅĺŇĝŅĪňŗŏĮƕħĽŀĬȮŐĸŃ
ĴňėĺŅĴĔƟŅĺľĬƟŅŒĬĔŅĶįĸŇĨįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

¶ ĴňĔŅĶĽŜŅĶĺěĕƟŀĴŌĸŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĪňŗĴňėŋĦĺŋĥŇĮĶŇĠĠŅŏŀĔȮĨŜŅŐľĬƞĚĪŅĚĺŇĝŅĔŅĶȮįĸĚŅĬ
ĪŅĚĺŇĝŅĔŅĶȮĔŅĶėĚŀĵŌƞĕŀĚŀŅěŅĶĵƢȮŐĸŃėĺŅĴıŉĚıŀŒěĕŀĚŀŅěŅĶĵƢȮŏıŊŗŀĮĶŃŏĴŇĬŐĬĺőĬƟĴįĸĔŅĶ
ħŜŅŏĬŇĬĚŅĬ 

3,ȮȮľĸńĔĽŌĨĶȮĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬȮ 

¶ ĴňĔĶŃĭĺĬĔŅĶŀŀĔŐĭĭ-ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŐĸŃĔĶŃĭĺĬĺŇĝŅŒľƟĴňŏĬŊŘŀľŅĪňŗĪńĬĽĴńĵȮœħƟĴŅĨĶģŅĬĪŅĚ
ĺŇĝŅĔŅĶ-ĺŇĝŅĝňıȮĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚĨĸŅħŐĶĚĚŅĬȮŐĸŃŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴ
ŐľƞĚĝŅĨŇȮ 

¶ ĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĴňĔŅĶİƗĔĮĢŇĭńĨŇ 

¶ ĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĴňĔŅĶĭŌĶĦŅĔŅĶĔńĭĔŅĶĺŇěńĵȮĔŅĶĭĶŇĔŅĶĺŇĝŅĔŅĶȮŐĸŃĔŅĶĪŜŅĬŋĭŜŅĶŋĚĻŇĸĮŃ
ŐĸŃĺńĥĬīĶĶĴ 

¶ ĴňĔŅĶĔŜŅľĬħŀŅěŅĶĵƢįŌƟĽŀĬŒĬŐĨƞĸŃĔĶŃĭĺĬĺŇĝŅȮőħĵėŜŅĬŉĚĩŉĚėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŐĸŃėĺŅĴ
ŏĝňŗĵĺĝŅĠŒĬĔĶŃĭĺĬĺŇĝŅĪňŗĽŀĬȮŐĸŃĴňĔŅĶĔŜŅĔńĭȮĨŇħĨŅĴȮŐĸŃĨĶĺěĽŀĭĔŅĶěńħĪŜŅŐįĬĔŅĶŏĶňĵĬĶŌƟȮ
ŐĸŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 

¶ ĴňĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬȮĔŜŅĔńĭŒľƟĴňĔŅĶĮĶŃŏĴŇĬĨŅĴĽĳŅıěĶŇĚȮŐĸŃĴňĺŇīňĔŅĶĮĶŃŏĴŇĬĪňŗľĸŅĔľĸŅĵ 

6,ȮȮĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟȮ 

¶ ĴňĶŃĭĭĔŅĶħŜŅŏĬŇĬĚŅĬĕŀĚĳŅėĺŇĝŅ-ėĦŃ-ĴľŅĺŇĪĵŅĸńĵȮőħĵĔŅĶĴňĽƞĺĬĶƞĺĴĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶȮŒĬĔŅĶěńħŏĨĶňĵĴĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟĪňŗěŜŅŏĮƦĬĨƞŀĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĪńŘĚĪŅĚħƟŅĬĔŅĵĳŅıȮ
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ŀŋĮĔĶĦƢȮŏĪėőĬőĸĵňȮŐĸŃĽŇŗĚŀŜŅĬĺĵėĺŅĴĽŃħĺĔľĶŊŀĪĶńıĵŅĔĶĪňŗŏŀŊŘŀĨƞŀĔŅĶŏĶňĵĬĶŌƟȮȮŀĵƞŅĚŏıňĵĚıŀŐĸŃ
ŏľĴŅŃĽĴĨƞŀĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĞŉŗĚěŃĽƞĚįĸŒľƟįŌƟŏĶňĵĬĽŅĴŅĶĩŏĶňĵĬĶŌƟœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸ 

¶ ĴňĔŅĶĽŜŅĶĺěėĺŅĴıŉĚıŀŒěŐĸŃėĺŅĴĨƟŀĚĔŅĶĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬŐĸŃĬńĔĻŉĔļŅĨƞŀĽŇŗĚĽĬńĭĽĬŋĬĔŅĶ
ŏĶňĵĬĶŌƟȮŐĸŃĬŜŅįĸĔŅĶĽŜŅĶĺěĴŅıńĥĬŅĮĶńĭĮĶŋĚ 

5,ȮȮĔŅĶĔŜŅľĬħĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬȮ&Key Performance Indicators)  

 
ħńĝĬňĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬ ĮƖĪňŗȮ1 ĮƖĪňŗȮ0 ĮƖĪňŗȮ1 ĮƖĪňŗȮ2 ĮƖĪňŗȮ3 

ĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅ/ĽŅĕŅĺŇĝŅ      
1. ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ6.ȮĴňĽƞĺĬĶƞĺĴŒĬĔŅĶĮĶŃĝŋĴŏıŊŗŀĺŅĚŐįĬĨŇħĨŅĴŐĸŃ
ĪĭĪĺĬĔŅĶħŜŅŏĬŇĬĚŅĬľĸńĔĽŌĨĶ 

x x x x x 

0,ȮȮĴňĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶėĶŀĭėĸŋĴľńĺĕƟŀĨŅĴŐĭĭȮĴėŀ,0ȮĪňŗĽŀħėĸƟŀĚĔńĭĔĶŀĭ
ĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅĺŇĪĵŅĻŅĽĨĶƢŐĸŃėĦŇĨĻŅĽĨĶƢ 

x x x x x 

1,ȮȮĴňĶŅĵĸŃŏŀňĵħĕŀĚĶŅĵĺŇĝŅŐĸŃĶŅĵĸŃŏŀňĵħĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴėĶŀĭėĸŋĴľńĺĕƟŀ
ĨŅĴŐĭĭȮĴėŀ,Ȯ1ȮŐĸŃȮĴėŀ,Ȯ2ȮŀĵƞŅĚĬƟŀĵĨƞŀĔŅĶŏĮƕħĽŀĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅŒľƟėĶĭĪŋĔ
ĶŅĵĺŇĝŅ 

x x x x x 

2,ȮȮěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚĶŅĵĺŇĝŅȮŐĸŃĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚ
ĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴėĶŀĭėĸŋĴľńĺĕƟŀĨŅĴŐĭĭȮĴėŀ,Ȯ3ȮŐĸŃȮĴėŀ,Ȯ4ȮĳŅĵŒĬȮ1.ȮĺńĬȮ
ľĸńĚĽŇŘĬĽŋħĳŅėĔŅĶĻŉĔļŅĪňŗŏĮƕħĽŀĬŒľƟėĶĭĪŋĔĶŅĵĺŇĝŅ 

x x x x x 

3,ȮȮěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶėĶŀĭėĸŋĴľńĺĕƟŀĨŅĴŐĭĭȮĴėŀ,Ȯ5ȮĳŅĵŒĬȮȮȮȮȮȮȮȮȮȮȮ
4.ȮĺńĬȮľĸńĚĽŇŘĬĽŋħĮƖĔŅĶĻŉĔļŅ 

x x x x x 

4,ȮȮĴňĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅĨŅĴĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟȮĪňŗĔŜŅľĬħŒĬȮĴėŀ,Ȯ1ȮȮ
ŐĸŃȮĴėŀ,Ȯ2ȮŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ03ȮĕŀĚĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 

x x x x x 

5,ȮȮĴňĔŅĶıńĥĬŅ-ĮĶńĭĮĶŋĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔĸĵŋĪīƢĔŅĶĽŀĬȮľĶŊŀĔŅĶĮĶŃŏĴŇĬįĸȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĔŅĶŏĶňĵĬĶŌƟěŅĔįĸĔŅĶĮĶŃŏĴŇĬĔŅĶħŜŅŏĬŇĬĚŅĬĪňŗĶŅĵĚŅĬŒĬȮĴėŀ,Ȯ5ȮĮƖĪňŗŐĸƟĺ 

 x x x x 

6,ȮȮŀŅěŅĶĵƢŒľĴƞȮ&ĩƟŅĴň'ȮĪŋĔėĬȮœħƟĶńĭĔŅĶĮģĴĬŇŏĪĻľĶŊŀėŜŅŐĬŃĬŜŅħƟŅĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ x x x x x 
7,ȮȮŀŅěŅĶĵƢĮĶŃěŜŅĪŋĔėĬœħƟĶńĭĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶȮŐĸŃľĶŊŀĺŇĝŅĝňıȮŀĵƞŅĚĬƟŀĵĮƖĸŃľĬŉŗĚėĶńŘĚ x x x x x 
/.,ȮěŜŅĬĺĬĭŋėĸŅĔĶĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ&ĩƟŅĴň'ȮœħƟĶńĭĔŅĶıńĥĬŅĺŇĝŅĔŅĶȮŐĸŃľĶŊŀĺŇĝŅĝňıȮ
œĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ3.ȮĨƞŀĮƖ 

x x x x x 

//,ȮĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ-ĭńĦĤŇĨŒľĴƞĪňŗĴňĨƞŀėŋĦĳŅıľĸńĔĽŌĨĶȮŏĜĸňŗĵȮȮȮȮȮȮȮȮȮȮȮȮȮ
œĴƞĬƟŀĵĔĺƞŅȮ1,3ȮěŅĔėŃŐĬĬŏĨŖĴȮ3,. 

   x x 

/0,ȮĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨĪňŗĴňĨƞŀĭńĦĤŇĨŒľĴƞȮŏĜĸňŗĵœĴƞĬƟŀĵĔĺƞŅȮ1,3ȮěŅĔėŃŐĬĬ
ŏĨŖĴȮ3,. 

    x 
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ľĴĺħĪňŗȮ8.ȮĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ 
 
/,ȮȮĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇįĸĕŀĚĔŅĶĽŀĬ 

1.1 ȮĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
Ä ĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢőħĵĬńĔĻŉĔļŅȮŐĸŃĬŜŅįĸĔŅĶĮĶŃŏĴŇĬĴŅĺŇŏėĶŅŃľƢŏıŊŗŀľŅ
ěŋħŀƞŀĬŐĸŃěŋħŐĕŖĚŒĬĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢįŌƟĽŀĬȮŏıŊŗŀĮĶńĭĔĸĵŋĪīƢĔŅĶĽŀĬŒľƟŏľĴŅŃĽĴȮőħĵ
ŀŅěŅĶĵƢŐĨƞĸŃĪƞŅĬ 

Ä ĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅőħĵĔŅĶĽŀĭȮ 
Ä ĴňĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅőħĵĔŅĶĮĢŇĭńĨŇĚŅĬĔĸŋƞĴ 
Ä ĺŇŏėĶŅŃľƢŏıŊŗŀľŅěŋħŀƞŀĬŐĸŃěŋħŐĕŖĚŒĬĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅȮŏıŊŗŀĮĶńĭĔĸĵŋĪīƢĔŅĶĽŀĬŒľƟ
ŏľĴŅŃĽĴĔńĭĬńĔĻŉĔļŅŐĨƞĸŃĝńŘĬĮƖȮőħĵŀŅěŅĶĵƢŐĨƞĸŃĪƞŅĬ 

/,0ȮȮĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬĪńĔļŃĕŀĚŀŅěŅĶĵƢŒĬĔŅĶŒĝƟŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
ŒľƟĬńĔĻŉĔļŅœħƟĮĶŃŏĴŇĬįĸĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢŒĬĪŋĔħƟŅĬȮĪńŘĚŒĬħƟŅĬĪńĔļŃȮĔĸĵŋĪīƢĔŅĶĽŀĬȮŐĸŃĔŅĶ
ŒĝƟĽŊŗŀŒĬĪŋĔĔĶŃĭĺĬĺŇĝŅ 

 
2. ĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴ 
Ä ĮĶŃŏĴŇĬőħĵĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ 
Ä ĮĶŃŏĴŇĬőħĵĭńĦĤŇĨĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
Ä ĮĶŃŏĴŇĬőħĵįŌƟŒĝƟĭńĦĤŇĨ-įŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵŀŊŗĬŕ 

 
3. ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶħŜŅŏĬŇĬĚŅĬĨŅĴĶŅĵĸŃŏŀňĵħľĸńĔĽŌĨĶ 
ĔŅĶĮĶŃŏĴŇĬėŋĦĳŅıĔŅĶĻŉĔļŅĮĶŃěŜŅĮƖ ĨŅĴħńĝĬňĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬĪňŗĶŃĭŋŒĬľĴĺħĪňŗ 7 ĕƟŀ 5 őħĵ

ėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬŀĵƞŅĚĬƟŀĵ 3 ėĬ ĮĶŃĔŀĭħƟĺĵįŌƟĪĶĚėŋĦĺŋĥŇŒĬĽŅĕŅĺŇĝŅŀĵƞŅĚĬƟŀĵ 1 ėĬ ĪňŗœħƟĶńĭĔŅĶ
ŐĨƞĚĨńŘĚěŅĔĴľŅĺŇĪĵŅĸńĵ 
 
2, ȮĔŅĶĪĭĪĺĬįĸĔŅĶĮĶŃŏĴŇĬŐĸŃĺŅĚŐįĬĮĶńĭĮĶŋĚ 

ŒľƟĔĶĶĴĔŅĶĺŇĝŅĔŅĶĮĶŃěŜŅĽŅĕŅĺŇĝŅ/ĳŅėĺŇĝŅȮĶĺĭĶĺĴĕƟŀĴŌĸěŅĔĔŅĶĮĶŃŏĴŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĕŀĚ
ŀŅěŅĶĵƢȮĬńĔĻŉĔļŅȮĭńĦĤŇĨȮŐĸŃįŌƟŒĝƟĭńĦĤŇĨȮŐĸŃĕƟŀĴŌĸěŅĔȮĴėŀ, 5, 6 ŐĸŃȮ7 ŏıŊŗŀĪĶŅĭĮƤĠľŅĕŀĚĔŅĶĭĶŇľŅĶ
ľĸńĔĽŌĨĶĪńŘĚŒĬĳŅıĶĺĴŐĸŃŒĬŐĨƞĸŃĔĶŃĭĺĬĺŇĝŅȮŐĸŃĬŜŅœĮĽŌƞĔŅĶħŜŅŏĬŇĬĔŅĶĮĶńĭĮĶŋĚĔĶŃĭĺĬĺŇĝŅŐĸŃ
ľĸńĔĽŌĨĶĨƞŀœĮȮĽŜŅľĶńĭĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĬńŘĬěŃĔĶŃĪŜŅĪŋĔŕȮ5 ĮƖȮĪńŘĚĬňŘȮŏıŊŗŀŒľƟľĸńĔĽŌĨĶĴňėĺŅĴĪńĬĽĴńĵŐĸŃ
ĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟŒĝƟĭńĦĤŇĨ 

V 

V 

V 

V 

V 

V 

V 
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ĳŅėįĬĺĔ 
 

/,ȮėŜŅŀīŇĭŅĵĸńĔļĦŃĔĶŃĭĺĬĺŇĝŅȮ 
 /,ȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮ 
 /,/ȮĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟŏĶňĵĬĶŌƟȮ&Learner Person' 
 
Ĵ,ŀ,Ȯ/./Ȯ&001101' :ȮȮȮĳŅļŅŀńĚĔķļıŊŘĬģŅĬ /      3(3-0-6) 
ENGL 101 :   Fundamental English 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :ȮȮȮœĴƞĴň 
 ĔŅĶĽŊŗŀĽŅĶĳŅļŅŀńĚĔķļȮŏıŊŗŀĔŅĶĮĢŇĽńĴıńĬīƢŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮĪńĔļŃĔŅĶĲƤĚȮıŌħȮŀƞŅĬŐĸŃŏĕňĵĬŒĬ
ĶŃħńĭŏĭŊŘŀĚĨƟĬȮŒĬĭĶŇĭĪĪŅĚĽńĚėĴŐĸŃĺńĥĬīĶĶĴĪňŗľĸŅĔľĸŅĵŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨ 
 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,Ȯ/.0Ȯ&001102'Ȯ  :ȮȮȮĳŅļŅŀńĚĔķļıŊŘĬģŅĬ 0       3(3-0-6) 
ENGL 102      :ȮȮȮFundamental English 2 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ     :ȮȮȮĴ,ŀ,Ȯ/./ȮľĶŊŀĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 

ĔŅĶĽŊŗŀĽŅĶĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĮĢŇĽńĴıńĬīƢŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮĪńĔļŃĔŅĶĲƤĚȮıŌħȮŀƞŅĬŐĸŃŏĕňĵĬŒĬ
ĶŃħńĭĪňŗĞńĭĞƟŀĬĕŉŘĬŒĬĭĶŇĭĪĪŅĚĽńĚėĴŐĸŃĺńĥĬīĶĶĴĪňŗľĸŅĔľĸŅĵŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨ 

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)Ȯ :ȮȮȮĔŅĶŀƞŅĬŏĝŇĚĺŇŏėĶŅŃľƢŐĸŃĔŅĶŏĕňĵĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸ        3(3-0-6) 
ENGL 201 :ȮȮȮCritical Reading and Effective Writing 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :ȮȮȮĴ,ŀ,Ȯ/.0Ȯ ľĶŊŀĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 

ĪńĔļŃĳŅļŅŀńĚĔķļĽŜŅľĶńĭĔŅĶŀƞŅĬŏĝŇĚĺŇŏėĶŅŃľƢěŅĔŐľĸƞĚĕƟŀĴŌĸŐĸŃĽŊŗŀĨƞŅĚŕȮŐĸŃĔŅĶŏĕňĵĬŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇįĸȮŒĬľńĺĕƟŀĨŅĴėĺŅĴĽĬŒěĕŀĚįŌƟŏĶňĵĬȮȮ 

English language skills for critical reading from different sources and media and 
cddcargtcȮupgrgleȮmlȮrmngaqȮmdȮqrsbclrqŲȮglrcpcqrq, 

 
Ĵ,ŀ,Ȯ003Ȯ&../003' : ĳŅļŅŀńĚĔķļŒĬĭĶŇĭĪĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň ȮȮȮȮȮȮȮ3(3-0-6) 
ENGL 225 : English in Science and Technology Context 
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ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ : ȮĴ,ŀ,/.0Ȯ ľĶŊŀĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 
ĪńĔļŃȮŀĚėƢĮĶŃĔŀĭȮŐĸŃľĬƟŅĪňŗĕŀĚĳŅļŅŏĜıŅŃĪŅĚȮŏıŊŗŀĔŅĶĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıŒĬĭĶŇĭĪ

ĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň 
Specific language functions, components and skills for effective communication in 

science and technology contexts. 
 
Ĵ,ĮĶ,Ȯ269 &.11269' : ĮĶńĝĠŅŏĻĶļģĔŇěıŀŏıňĵĚ    3(3-0-6) 
PHIL 269 : Philosophy of Sufficiency Economy 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  œĴƞĴň 

ĬŇĵŅĴ ŐĬĺėŇħ ŐĸŃľĸńĔĔŅĶĕŀĚĮĶńĝĠŅŏĻĶļģĔŇěıŀŏıňĵĚ ĔŅĶħŜŅŏĬŇĬĝňĺŇĨĨŅĴĮĶńĝĠŅŏĻĶļģĔŇě
ıŀŏıňĵĚ ľĸńĔĔŅĶĮĶŃĵŋĔĨƢŒĝƟĮĶńĝĠŅŏĻĶļģĔŇěıŀŏıňĵĚ 

Definition, concept and principle of philosophy of sufficiency economy. Livelihood 
according to philosophy of sufficiency economy. Application of the principle philosophy of 
sufficiency economy. 
 
Ĵ,ĻĬ,Ȯ100 &012100' : ĔŅĶıńĥĬŅěŇĨŏıŊŗŀėŋĦĳŅıĝňĺŇĨĪňŗħň     3(2-3-4) 
RE 100 : Mind Development for High Quality of Life 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  œĴƞĴň 

ŐĬĺėŇħŏĶŊŗŀĚěŇĨȮėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚěŇĨĔńĭĔŅĵȮěŇĨĔńĭŏěĨĽŇĔȮľĸńĔŐĸŃĺŇīňĔŅĶıńĥĬŅěŇĨĨŅĴľĸńĔ
ıĶŃıŋĪīĻŅĽĬŅŐĸŃĻŅĽĬŅŀŊŗĬŕȮŐĸŃĔŅĶİƗĔĮĢŇĭńĨŇĔŅĶŏěĶŇĠěŇĨĨŅĴľĸńĔıĶŃıŋĪīĻŅĽĬŅ 

Concept of mind, the relationship between mind and body, mind and mental 
properties, principles and methods of mind cultivation in Buddhism and other religions, the 
practice of mind cultivation according to Buddhism. 
 
Ļ,Ľĕ,Ȯ101 &074101' : ĔŅĶĽƞĚŏĽĶŇĴĽŋĕĳŅıŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ     3(1-.-4) 
EDHL 101 : Promoting of Health in Everyday Life 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  œĴƞĴň 

ĽŋĕĳŅıŐĸŃėĺŅĴĽŜŅėńĠĕŀĚĔŅĶĽƞĚŏĽĶŇĴĽŋĕĳŅıȮĔŅĶĽƞĚŏĽĶŇĴĽŋĕĳŅıĕŀĚĨĬŏŀĚȮŐĸŃĝŋĴĝĬȮĔŅĶ
ĮĶŃŏĴŇĬĳŅĺŃĽŋĕĳŅıĕŀĚĭŋėėĸŐĸŃĝŋĴĝĬ 

Health and importance of promoting of health. Promoting of personal and 
community health. Evaluation of personal and community health status. 
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ĺ,ėı,Ȯ100 &204100' : ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĝňĺŇĨĽĴńĵŒľĴƞ     3(1-.-4) 
CS 100 : Information Technology and Modern Life 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  œĴƞĴň 

ėŀĴıŇĺŏĨŀĶƢĔńĭĔŅĶŒĝƟĚŅĬŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮŏėĶŊŀĕƞŅĵėŀĴıŇĺŏĨŀĶƢŐĸŃŀŇĬŏĪŀĶƢŏĬŖĨȮŀĚėƢĮĶŃĔŀĭ
ĽŜŅėńĠĕŀĚĔŅĶŀŀĬœĸĬƢȮĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĬŐĭĭŀŀĬœĸĬƢȮĞŀĲĨƢŐĺĶƢĝƞĺĵŏıŇŗĴĮĶŃĽŇĪīŇįĸŒĬĽŜŅĬńĔĚŅĬĽŜŅľĶńĭ
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,ĝĪ,Ȯ/.. &211100'  : ĔŇĬħňȮ8ȮĔŅĶĴňĝňĺŇĨĪňŗħňĕŉŘĬŐĸŃĔŅĶĮƚŀĚĔńĬőĶė               3(1-.-4) 
BCT 100            : Eating Well : Better Living and Disease Prevention 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :       œĴƞĴň 

őĳĝĬŅĔŅĶŐĸŃĨńĺŏĶŅȮ8ȮĽŋĕĳŅıȮĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃĺŇĩňĝňĺŇĨȮŀŅľŅĶĪňŗėĺĶĶńĭĮĶŃĪŅĬȮ8ȮėĺŅĴĨƟŀĚĔŅĶ
ŐĨƞĸŃĺńĬŐĸŃĜĸŅĔŀŅľŅĶȮŀŅľŅĶŒľƟıĸńĚĚŅĬȮĺŇĨŅĴŇĬȮŏĔĸŊŀŐĶƞȮĬŘŜŅŐĸŃŏĽƟĬŒĵȮŀŅľŅĶŏĽĶŇĴȮĽŅĶĮĶŋĚŐĨƞĚŀŅľŅĶȮ
őĶėŒĬĽńĚėĴĽĴńĵŒľĴƞȮ8ȮĴŃŏĶŖĚȮőĶėŀƟĺĬȮŏĭŅľĺŅĬȮŏėĶňĵħȮŀŅľŅĶœĴƞĵƞŀĵȮĪƟŀĚįŌĔȮŀŅĔŅĶŐĔƞŏĔŇĬĺńĵȮĳŌĴŇėŋƟĴĔńĬĨŗŜŅ
ŐĸŃĳŌĴŇŐıƟ 

Nutrition and self: health, science and life style, What you should eat: dietary 
requirements, food labels and recommendations, Energy from nutrients, Vitamins, minerals, 
water and fibers, Food supplements, Food additives and Diseases in Modern Society: 
Cancers, Obesity, Diabetes Mellitus, Stress, Indigestion, Constipation, Premature Aging, Low 
Immunity and Allergies. 
 
ĭī,ĔĚ,Ȯ101 &702101'  :     ĔŅĶŏĚŇĬŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ     3(1-.-4) 
FINA 101             : Finance for Daily Life 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ  :      œĴƞĴň 

ėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬĕŀĚĔŅĶĭĶŇľŅĶĔŅĶŏĚŇĬŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮĔŅĶĽĶƟŅĚģŅĬŃĴńŗĬėĚĪŅĚĔŅĶŏĚŇĬȮĔŅĶĽŜŅĶĺě
ĽŋĕĳŅıĪŅĚĔŅĶŏĚŇĬȮĔŅĶĺŅĚŐįĬĪŅĚĔŅĶŏĚŇĬȮĔŅĶĭĶŇľŅĶĶŅĵœħƟȮĶŅĵěƞŅĵȮŐĸŃĳŅĶŃľĬňŘĽŇĬȮĭĶŇĔŅĶĕŀĚĽĩŅĭńĬ
ĔŅĶŏĚŇĬȮĔŅĶŀŀĴŏĚŇĬȮĔŅĶŒľƟŏĚŇĬĪŜŅĚŅĬȮĔŅĶĺŅĚŐįĬĔŅĶŏĚŇĬĽŜŅľĶńĭŏľĨŋĔŅĶĦƢĕŀĚĝňĺŇĨȮĔŅĶĮĶŃĔńĬėĺŅĴŏĽňŗĵĚȮ
ĔŅĶĺŅĚŐįĬĳŅļňȮŐĸŃĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴŏıŊŗŀėĺŅĴĽŋĕ 

Basic knowledge of financial management for daily life. Wealth creation. Financial 
health evaluation. Financial planning. Income, expenses and debt management. Financial 
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institution services. Savings. Letting the money work for you. Financial planning for life 
events. Risk insurance. Tax planning. Preparing for happiness. 
 
ĽĴ,Ȯ100 &851100' :     ĔŅĶĽŊŗŀĽŅĶŏĭŊŘŀĚĨƟĬ     3(1-.-4) 
FINA 101            : Introduction to Communication 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :      œĴƞĴň 

ŐĬĺėŇħħƟŅĬĔŅĶĽŊŗŀĽŅĶ ĔĶŃĭĺĬĔŅĶĽŊŗŀĽŅĶȮľĬƟŅĪňŗŐĸŃĭĪĭŅĪĕŀĚĔŅĶĽŊŗŀĽŅĶĴĺĸĝĬȮĽŊŗŀĪŅĚŏĸŊŀĔ
ŐĸŃŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻĨƞŀĽńĚėĴ 

Concepts of communication. Communication process. Roles and functions of mass 
communication. Alternative media. Information technology and its interface with society. 
 
  1.2 ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟĶƞĺĴĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴȮ&Innovative Co-creator' 
 
Ĵ,ěĺ,Ȯ110 &013110' :     ěŇĨĺŇĪĵŅĔńĭĝňĺŇĨĮĶŃěŜŅĺńĬ     3(1-.-4) 
PSY 110             : Psychology and Daily Life 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :      œĴƞĴň 

ěŇĨĺŇĪĵŅĔńĭĝňĺŇĨĮĶŃěŜŅĺńĬȮ ĮƤěěńĵħƟŅĬĸńĔļĦŃĽƞĺĬĭŋėėĸȮ ĮƤěěńĵħƟŅĬĽńĴıńĬīĳŅıĶŃľĺƞŅĚĭŋėėĸȮ
ĮƤěěńĵħƟŅĬĽńĚėĴ 

Psychology and daily life. Individual factors. Interpersonal factors. Social factors. 
 
Ĭ,ĻĪ,Ȯ/.. &/54/..' :     ĔġľĴŅĵŐĸŃőĸĔĽĴńĵŒľĴƞ    3(1-.-4) 
LAGE 100            : Law and Modern World 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :      œĴƞĴň 

ŐĬĺėŇħĪŅĚĔġľĴŅĵȮĽĩŅĭńĬĪŅĚĔġľĴŅĵȮĔġľĴŅĵĔńĭĭĪĭŅĪŒĬĽńĚėĴȮĔġľĴŅĵĔńĭĽńĚėĴĶŃľĺƞŅĚ
ĮĶŃŏĪĻȮĔġľĴŅĵĔńĭĮƤĠľŅĪƟŀĚĩŇŗĬȮŐĸŃĔġľĴŅĵĔńĭĽŇĪīŇĝŋĴĝĬȮĭĪĭŅĪĕŀĚĔġľĴŅĵĶŃħńĭĪƟŀĚĩŇŗĬȮĶŃħńĭ
ĽńĚėĴŏĴŊŀĚȮŐĸŃĭĪĭŅĪĕŀĚĔġľĴŅĵŒĬĵŋėőĸĔŅĳŇĺńĨĬƢȮĻŉĔļŅĺŇŏėĶŅŃľƢĮƤĠľŅěŅĔĔĶĦňĻŉĔļŅĨƞŅĚŕȮŏĔňŗĵĺĔńĭ
ĔġľĴŅĵŐĸŃőĸĔĽĴńĵŒľĴƞ 

Legal concepts. Legal Institutions. Law and its roles in society. Law and 
international societies. Law and local problems. Law and community rights. Roles of law in 
the rural and urban societies. Roles of law in the globalized era. Analyses of issues derived 
from case studies relating to law and modern world. 
 
 



91 
 

ĺ,ĺĪ,Ȯ//2 &0.///2' :     ĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴŒĬőĸĔĮƤěěŋĭńĬ    3(1-.-4) 
SC 114             : Cltgpmlkclr_jȮQagclacȮglȮRmb_wŲqȮUmpjb 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :       œĴƞĴň 

ĽŇŗĚŐĺħĸƟŀĴŐĸŃįĸĔĶŃĪĭěŅĔĔŇěĔĶĶĴĕŀĚĴĬŋļĵƢȮėĺŅĴĨĶŃľĬńĔŏĶŊŗŀĚĽŇŗĚŐĺħĸƟŀĴŒĬŏĺĪňĬŅĬŅĝŅĨŇȮ
ėĺŅĴĽŜŅėńĠĕŀĚėĺŅĴľĸŅĔľĸŅĵĪŅĚĝňĺĳŅı; 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. &0.//7.' :     ȮĔŅĶėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮĔŅĶŐĔƟĮƤĠľŅȮ                        3(1-.-4) 
       ŐĸŃĔŅĶĽŊŗŀĽŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ  
SC 190             : Critical Thinking, Problem Solving and Science         
    CommunicationȮ 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ  :  œĴƞĴň 

ĔŅĶėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮĔŅĶŐĔƟĮƤĠľŅĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮĔŅĶĽŊŗŀĽŅĶĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň 
    Critical thinking, problem solving in science and technology, communication in 
science and technology. 
 
ŀ,Īĝ,Ȯ/.1 &4.0/.1'   :     ŀŋĨĽŅľĔĶĶĴŏĔļĨĶĔńĭėŋĦĳŅıĝňĺŇĨ                         3(1-.-4) 
BIOT 103              :     Agro-Industry and Quality of Life 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :          œĴƞĴň 

ėĺŅĴĽŜŅėńĠŐĸŃĕŀĭŏĕĨĕŀĚŀŋĨĽŅľĔĶĶĴŏĔļĨĶȮĮĢŇĽńĴıńĬīƢĕŀĚŀŋĨĽŅľĔĶĶĴŏĔļĨĶĔńĭĴĬŋļĵĝŅĨŇȮ
ĔĶŃĭĺĬĔŅĶįĸŇĨĪŅĚŀŋĨĽŅľĔĶĶĴŏĔļĨĶȮįĸŇĨĳńĦĤƢĪŅĚŀŋĨĽŅľĔĶĶĴŏĔļĨĶŐĸŃĔŅĶıńĥĬŅėŋĦĳŅıĝňĺŇĨĴĬŋļĵƢ 

Importance and scope of Agro-Industry, interaction of Agro-Industry and human, 
Agro-Industrial production processes, Agro-Industrial products and quality of life. 
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ĭī,Ĕě,Ȯ/.1 &5.1/.1'       :     ĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶŐĸŃīŋĶĔŇěŏĭŊŘŀĚĨƟĬ                    3(1-.-4) 
MGMT 103                  :     Introduction to Entrepreneurship and Business 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ       :       œĴƞĴň 

ĭĪĭŅĪĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶĔńĭĔŅĶıńĥĬŅŏĻĶļģĔŇěĕŀĚĮĶŃŏĪĻȮőŀĔŅĽŒĬĔŅĶĮĶŃĔŀĭīŋĶĔŇěȮ
ėŋĦĸńĔļĦŃŐĸŃŐĶĚěŌĚŒěŒĬĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶȮĽĳŅıŐĺħĸƟŀĴȮĮĶŃŏĳĪȮĶŌĮŐĭĭŐĸŃŐįĬīŋĶĔŇěȮľĸńĔĔŅĶ
ěńħĔŅĶȮĔŅĶěńħĔŅĶħƟŅĬĔŅĶĨĸŅħȮĔŅĶįĸŇĨȮĔŅĶŏĚŇĬȮĭńĠĝňȮĳŅļňȮĔġľĴŅĵīŋĶĔŇěȮīŋĶĔŇěĶŃľĺƞŅĚĮĶŃŏĪĻȮŐĸŃ
ěĶŇĵīĶĶĴĽŜŅľĶńĭįŌƟĮĶŃĔŀĭĔŅĶ 

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. 
 
ĻĻ,Ȯ/.. &53//..'      :     ŏĻĶļģĻŅĽĨĶƢŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ                                 3(1-.-4) 
ECON 100                 :     Economics for Everyday Life 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ     :        œĴƞĴň 

ŐĬĺėŇħĪŅĚŏĻĶļģĻŅĽĨĶƢĪňŗĬŜŅœĮŒĝƟŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶįĸŇĨȮĔŅĶĭĶŇőĳėȮĨĸŅħȮ
ĶŅĵœħƟĮĶŃĝŅĝŅĨŇȮĔŅĶėĸńĚĽŅīŅĶĦŃȮĔŅĶŏĚŇĬŐĸŃĔŅĶīĬŅėŅĶȮĳŅĺŃŏĚŇĬŏĲƚŀŐĸŃŏĚŇĬİƘħȮĔŅĶěƟŅĚĚŅĬȮŏĻĶļģĔŇě
ĔŅĶėƟŅŐĸŃĔŅĶŏĚŇĬĶŃľĺƞŅĚĮĶŃŏĪĻȮĔŅĶıńĥĬŅŏĻĶļģĔŇěŐĸŃĽŇŗĚŐĺħĸƟŀĴ 

Basic economic concepts and application for everyday life concerning production, 
consumption, markets, national income, public finance, money and banking, inflation and 
deflation, employment, international trade and finance, and economic development and 
environment. 
 
 1.3 ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚȮ&Active Citizen' 
 
Ĵ,ĮĶ,Ȯ/.. &.///..'      :     ĴĬŋļĵƢĔńĭĮĶńĝĠŅȮȮȮȮ        3(1-.-4) 
PHIL 100                 :     Man and Philosophy 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ     :        œĴƞĴň 

ĻŉĔļŅŒľƟŏĕƟŅŒěėĺŅĴľĴŅĵȮėŋĦėƞŅȮŏľĨŋĪňŗĴŅȮĔŜŅŏĬŇħȮĺŇīňĔŅĶȮěŋħĴŋƞĚľĴŅĵŐĸŃĕŀĭĕƞŅĵĕŀĚĮĶńĝĠŅȮ
ŏĮĶňĵĭŏĪňĵĭĮĶńĝĠŅĔńĭĻŅĽĨĶƢŀŊŗĬŕȮĨĸŀħěĬŐĬĺėŇħĺƞŅħƟĺĵĽĩŅĬĳŅıȮĳŅĶŃľĬƟŅĪňŗȮėĺŅĴĶńĭįŇħĝŀĭȮ
ėĺŅĴľĴŅĵŐĸŃěŋħĴŋƞĚľĴŅĵĕŀĚĴĬŋļĵƢ 
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The Study of meanings, values, origin, scope, and methodology of philosophy; 
philosophy in comparison with other related sciences; philosophical concepts of man's place 
in society and the universe, responsibilities, meanings and ultimate aims. 

 
Ĵ,ĻĬ,Ȯ0.. &012200'      :     ěŇĨŀŅĽŅ                               3(0-0-3) 
RE 200                 :     Mind Volunteer 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ    :         œĴƞĴň 
     ŐĬĺėŇħŏĶŊŗŀĚěŇĨŀŅĽŅȮľĸńĔīĶĶĴıŊŘĬģŅĬĕŀĚěŇĨŀŅĽŅŒĬĻŅĽĬŅĨƞŅĚŕȮĔŅĶİƗĔĮĢŇĭńĨŇĚŅĬħƟĺĵěŇĨŀŅĽŅ 
     The concept of mind volunteer, basic principles of mind volunteer in various 
religions, the practice of mind volunteer. 

 
Ļ,ĸ,Ȯ/10 &.35/10'      :     ĝňĺŇĨĴňĽŋĕŒĬėƞŅĵıńĔŐĶĴ                             2(0-0-4) 
EDPE 132                 :     Happy Life in Camping 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ    :         œĴƞĴň 

ėĺŅĴĶŌƟĪńŗĺœĮŏĔňŗĵĺĔńĭėƞŅĵıńĔŐĶĴȮĮĶńĝĠŅȮŐĸŃĺńĨĩŋĮĶŃĽĚėƢĕŀĚėƞŅĵıńĔŐĶĴȮĮĶŃŏĳĪĕŀĚėƞŅĵıńĔ
ŐĶĴȮĔŇěĔĶĶĴĨƞŅĚŕȮĪňŗŀŅěŏĸŊŀĔěńħŒĬėƞŅĵıńĔŐĶĴȮĔŅĶĻŉĔļŅīĶĶĴĝŅĨŇȮĮƙŅœĴƟȮŐĸŃĔŅĶŀĬŋĶńĔļƢȮĔŅĶĺŅĚŐįĬěńħ
ėƞŅĵıńĔŐĶĴȮĔŅĶŏĮƦĬįŌƟĬŜŅėƞŅĵıńĔŐĶĴȮĔŅĶĮĶŃŏĴŇĬįĸėƞŅĵıńĔŐĶĴȮŐĸŃİƗĔĮĢŇĭńĨŇĔŅĶěńħėƞŅĵıńĔŐĶĴ 

Introduction to camping, philosophy and objectives. Kinds of camping. Camping 
activities. Nature study, forest and conservation. Planning of camping management and 
camping leader. Camping evaluation and practice on camping activities. 
 

ĺě,ĻĮ,Ȯ//2 &/.7//2'      :     ĻŇĸĮŃŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ                             3(3-0-6) 
FAGE 114                 :     Art in Everyday Life 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ    :         œĴƞĴň 

ĔŅĶĶńĭĶŌƟŏĔňŗĵĺĔńĭĬŇĵŅĴėĺŅĴľĴŅĵȮĶŌĮŐĭĭȮŐĬĺėŇħȮĔĶŃĭĺĬĔŅĶȮŐĸŃĸńĔļĦŃŏĜıŅŃĕŀĚĚŅĬĻŇĸĮŃ
ĨƞŅĚŕȮĺŇīňĔŅĶĺŇŏėĶŅŃľƢĺŇěŅĶĦƢįĸĚŅĬȮĞŉŗĚĽŅĴŅĶĩĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟŒľƟŏĮƦĬĮĶŃőĵĝĬƢĨƞŀĔŅĶħŜŅŏĬŇĬĝňĺŇĨĮĶŃěŜŅĺńĬ 

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. 
 

ĺě,ĻĮ,Ȯ//3 &/.7//3'      :     ĝňĺŇĨĔńĭĽŋĬĪĶňĵŃ                                      3(3-0-6) 
FAGE 115                 :     Life and Aesthetics 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ    :         œĴƞĴň 
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ėĺŅĴĚŅĴőħĵĶĺĴĞŉŗĚĽŅĴŅĶĩıĭŏľŖĬœħƟŒĬīĶĶĴĝŅĨŇȮĚŅĬĻŇĸĮŃŐĸŃĺńĥĬīĶĶĴĨĸŀħěĬĽŊŗŀĽĴńĵŒľĴƞ
ŒĬĝňĺŇĨĮĶŃěŜŅĺńĬȮĽŋĬĪĶňĵŃŒĬĚŅĬĻŇĸĮŃĨŃĺńĬĨĔŐĸŃĨŃĺńĬŀŀĔȮĕĬĭěŅĶňĨĺńĥĬīĶĶĴȮėĨŇȮėĺŅĴŏĝŊŗŀȮŐĸŃ
įĸįĸŇĨĪŅĚĺńĥĬīĶĶĴĪňŗĽŃĪƟŀĬěŅĔĳŌĴŇĮƤĠĠŅĕŀĚĽńĚėĴ 

Beauty in general found in nature, works of art, traditions and culture and modern 
media used in daily life. Aesthetics in western and eastern art. Traditions and culture, beliefs 
and cultural creations that reflect social wisdom. 
 
Ķ,Ī,Ȯ/.2 &/2./.2'      :     ĔŅĶŏĮƦĬıĸŏĴŊŀĚ                                       3(3-0-6) 
PG 104                 :     Citizenship 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ    :         œĴƞĴň 

ėĺŅĴľĴŅĵȮĬŇĵŅĴȮŐĸŃŐĬĺėŇħŏĔňŗĵĺĔńĭĔŅĶŏĮƦĬıĸŏĴŊŀĚȮŐĬĺėŇħĽŇĪīŇȮŏĽĶňĳŅıȮŐĸŃľĬƟŅĪňŗıĸŏĴŊŀĚȮ
ĔŅĶĽĶƟŅĚėĺŅĴĨĶŃľĬńĔĩŉĚĮƤĠľŅĶŀĭĨńĺĪńŘĚŒĬĶŃħńĭĪƟŀĚĩŇŗĬȮĮĶŃŏĪĻȮŐĸŃĬŅĬŅĝŅĨŇȮĔŅĶĽĶƟŅĚěŇĨĽŜŅĬŉĔŐĸŃ
ĻňĸīĶĶĴŀńĬħňŒĬėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴŐĸŃįĸĮĶŃőĵĝĬƢĽƞĺĬĶĺĴȮĔŅĶŏĮƦĬıĸŏĴŊŀĚĔńĭĔŅĶŏĶňĵĬĶŌƟŐĸŃĔŅĶ
ħŜŅĶĚĨĬŒĬıľŋĺńĥĬīĶĶĴŐĸŃėĺŅĴľĸŅĔľĸŅĵĪŅĚĽńĚėĴȮĔŅĶĽĶƟŅĚĪńĻĬėĨŇŏĝŇĚĭĺĔŏıŊŗŀĔŅĶŐĔƟœĕĮƤĠľŅėĺŅĴ
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. 
 
ĺ,ĺĪ,Ȯ/// &0.////'      :     őĸĔŐľƞĚĺŇĪĵŅĻŅĽĨĶƢ                                       3(3-0-6) 
SC 111                 :     The World of Science 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ    :         œĴƞĴň 

ĭĪĬŜŅȮėĺŅĴľĴŅĵĕŀĚĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňȮŐĸŃĬĺńĨĔĶĶĴȮĮĶŃĺńĨŇĕŀĚĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňȮ
ŐĸŃĬĺńĨĔĶĶĴȮĔĶŃĭĺĬĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮĔŇěĔĶĶĴĔĸŋƞĴŏĔňŗĵĺĔńĭĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňŒĬ
ĝňĺŇĨĮĶŃěŜŅĺńĬȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĔńĭĔŅĶıńĥĬŅĮĶŃŏĪĻȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĔńĭŏĻĶļģĔŇěȮ
ĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĔńĭĽńĚėĴȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĔńĭĽŇŗĚŐĺħĸƟŀĴȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň
ĔńĭĺńĥĬīĶĶĴȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĔńĭĝŋĴĝĬĪƟŀĚĩŇŗĬȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚ
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ĽĳŅıĳŌĴŇŀŅĔŅĻȮĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĔńĭĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬȮľĶŊŀľńĺĕƟŀŀŊŗĬŕȮĨŅĴėĺŅĴĽĬŒěĕŀĚ
ĬńĔĻŉĔļŅȮŐĸŃĔŅĶĬŜŅŏĽĬŀŒĬľƟŀĚŏĶňĵĬ 

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*Ȯqsqr_gl_`jcȮbctcjmnkclr*ȮmpȮmrfcpȮrmngaqȮbcnclbgleȮmlȮqrsbclrqŲȮglrcpcqrq*Ȯ
and class presentations. 
 
2.    ľĴĺħĺŇĝŅŏĜıŅŃ 
 2.1 ĔĶŃĭĺĬĺŇĝŅŐĔĬ 
 
ĺ.ĝĺ. 101 (202101)  : ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ1          3(3-0-6) 
BIOL 101    : Basic Biology 1       
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  œĴƞĴň 

ĭĪĬŜŅȮĶŃŏĭňĵĭĺŇīňĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮĸńĔļĦŃŏĜıŅŃĕŀĚĽŇŗĚĴňĝňĺŇĨȮĔŅĶěńħĶŃĭĭĽŇŗĚĴňĝňĺŇĨȮĽŅĶŏėĴň
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. 103 (202101)Ȯ : ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ/         1(0-3-0) 
BIOL 103Ȯ   : Biology Laboratory 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ :  ȮĸĚĪŃŏĭňĵĬŏĶňĵĬıĶƟŀĴĔńĭȮĺ,ĝĺ,Ȯ10/ 

ĔĸƟŀĚěŋĸĪĶĶĻĬƢȮőėĶĚĽĶƟŅĚŐĸŃľĬƟŅĪňŗĕŀĚŏĞĸĸƢȮĔŅĶľŅĵŒěĶŃħńĭŏĞĸĸƢȮĔŅĶŐĭƞĚŏĞĸĸƢȮıńĬīŋĻŅĽĨĶƢȮ
ĺŇĺńĥĬŅĔŅĶŐĸŃėĺŅĴľĸŅĔľĸŅĵĕŀĚĽŇŗĚĴňĝňĺŇĨȮŏĬŊŘŀŏĵŊŗŀıŊĝȮŏĬŊŘŀŏĵŊŗŀĽńĨĺƢȮıķĨŇĔĶĶĴȮŐĸŃĬŇŏĺĻĺŇĪĵŅĮĶŃĝŅĔĶ 

Microscope, cell structure and functions, cellular respiration, cell divisions, genetics,Ȯ
evolution and biological diversity, plant tissues, animal tissues, behavior and population 
ecology. 
   
ĺ.ėĴ. 103 (203103)   : ŏėĴňĪńŗĺœĮȮ1     3(3-0-6) 
CHEM 103   : General Chemistry / 
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ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮȮȮȮ:  œĴƞĴň 
  ĮĶŇĴŅĦĽńĴıńĬīƢȮŐĔƠĽȮĕŀĚŏľĸĺŐĸŃĕŀĚŐĕŖĚȮŏėĴňŏĪŀĶƢőĴœħĬŅĴŇĔĽƢȮœĲĲƚŅŏėĴňȮĽĴħŋĸŏėĴňȮőėĶĚĽĶƟŅĚ
ŀŃĨŀĴŐĸŃĨŅĶŅĚīŅĨŋȮŐĸŃıńĬīŃŏėĴň 

Stoichiometry, gases, liquids and solids, chemical thermodynamics, electrochemistry, 
chemical equilibrium, atomic structures and periodic table, and chemical bonding 
 
ĺ.ėĴ. 104 (203104)   : ŏėĴňĪńŗĺœĮȮ2     3(3-0-6) 
CHEM 104   : General Chemistry 2 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮȮȮȮ:  Ȯĺ,ėĴ, 103Ȯ 

ĽŅĶĸŃĸŅĵȮĔĶħ-ŏĭĽŐĸŃĽĴħŋĸœŀŀŀĬŇĔȮĽĴħŋĸœŀŀŀĬŏĝŇĚĞƟŀĬŐĸŃįĸėŌĦĔŅĶĸŃĸŅĵȮĽŅĶĮĶŃĔŀĭ
őėŀŀĶƢħŇŏĬĝńĬȮŏėĴňĬŇĺŏėĸňĵĶƢȮěĸĬĻŅĽĨĶƢŏėĴňȮŐĸŃŏėĴňŀŇĬĪĶňĵƢ 

Solutions, acids-bases and ionic equilibrium, equilibria involving complex ions and 
solubility products, coordination compounds, nuclear chemistry, chemical kinetics and 
organic chemistry 
 

ĺ.ėĴ. 107 (203107)   : ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ1      /(0-3-0) 
CHEM 107   : General Chemistry Laboratory / 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮȮȮȮ:  ȮĸĚĪŃŏĭňĵĬŏĶňĵĬıĶƟŀĴĔńĭȮĺ,ėĴ, 103Ȯ 

ŏĪėĬŇėĨƞŅĚŕȮŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶŏėĴňȮĮĢŇĔŇĶŇĵŅĕŀĚĪŀĚŐħĚŐĸŃĽŅĶĮĶŃĔŀĭĕŀĚĪŀĚŐħĚȮĔŅĶľŅ
ėƞŅėĚĪňŗĕŀĚŐĔƠĽȮőėĶĚĽĶƟŅĚįĸŉĔȮĔŅĶľŅėĺŅĴħńĬœŀŐĸŃėĺŅĴĶƟŀĬŐİĚĕŀĚĔŅĶŏĔŇħœŀĕŀĚĬŘŜŅȮėĺŅĴĶƟŀĬĕŀĚ
ĮĢŇĔŇĶŇĵŅȮŏĞĸĸƢĔńĸĺŅĬŇĔ ŀŇŏĸŖĔőĪĶœĸĞŇĽ ĮĢŇĔŇĶŇĵŅįńĬĔĸńĭŐĸŃĽĴħŋĸŏėĴňȮŏĸĕŀŀĔĞŇŏħĝńĬĕŀĚĺŅĬŅŏħňĵĴ 

        Techniques in chemistry laboratory, the reactions of copper and its compounds, 
determination of gas constant, crystal structures, determination of vapor pressure and latent 
heat of vaporization of water, heat of reaction, galvanic cells, electrolysis, reversible 
reactions and chemical equilibrium, oxidation states of vanadium 

 
ĺ.ėĴ. 108 (203108)   : ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ2    /(0-3-0) 
CHEM 108   : General Chemistry Laboratory 2 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮȮȮȮ:  Ȯĺ,ėĴ, 107 ĸĚĪŃŏĭňĵĬŏĶňĵĬıĶƟŀĴĔńĭȮĺ,ėĴ, 104  

ĔŅĶľŅĴĺĸőĴŏĸĔŋĸőħĵŀŅĻńĵĔŅĶĸħĸĚĕŀĚěŋħŏĵŊŀĔŐĕŖĚȮĽĴħŋĸĔĶħ-ŏĭĽȮĽŅĶĸŃĸŅĵĭńĲŏĲŀĶƢŐĸŃ
ĮĢŇĔŇĶŇĵŅœŁőħĶĸŇĞŇĽȮĔĶŅĲĔŅĶœĪŏĪĶĨĽŜŅľĶńĭĽŅĶĸŃĸŅĵĔĶħ-ŏĭĽȮįĸĕŀĚŀŋĦľĳŌĴŇĨƞŀĔŅĶĸŃĸŅĵĕŀĚŏĔĸŊŀȮįĸ
ėŌĦĔŅĶĸŃĸŅĵȮĽŅĶȮĽŅĶĮĶŃĔŀĭőėŀŀĶƢħŇŏĬĝńĬȮŀńĨĶŅĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅŏėĴň ŏėĴňŀŇĬĪĶňĵƢȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚ
ėŋĦĳŅıĕŀĚœŀŀŀĬĭĺĔŐĸŃœŀŀŀĬĸĭĔĸŋƞĴȮI II III ŐĸŃȮIVȮĔŅĶĺŇŏėĶŅŃľƢœŀŀŀĬĭĺĔŐĸŃœŀŀŀĬĸĭŒĬŏĔĸŊŀȮȮȮȮȮȮȮȮȮȮȮ
œĴƞĪĶŅĭĝĬŇħȮŐĸŃĔŅĶĪħĸŀĚıŇŏĻļ 
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Determination of molecular weight by freezing point depression, acid-base 
equilibria, buffer solution and hydrolysis,Ȯreaction titration curves for acid-base solution, 
effects of temperature on the solubility of salts, the solubility product, coordination 
compounds, rate of chemical reaction, organic chemistry, qualitative analysis of cations and 
anions group I, II, III, and IV, qualitative analysis of cation and anion in unknown salt, and 
special experiment 

 
ĺ,ėı,Ȯ/.2 &204/.2' :  ȮĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŀńěĜĶŇĵŃ:ĔŅĶĽŜŅĶĺěħƟŅĬŏĪėĬŇėŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 1&0-0-3' 
CS /.0   :  ȮIntelligent Data Analysis : Survey of Techniques and  
                                 ȮApplications 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  ȮœĴƞĴň 

ĭĪĬŜŅĽŌƞĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŀńěĜĶŇĵŃ: ěŅĔĔŅĶěńĭĽŌƞĔŅĶŐĝĶƢȮĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŅĶĪŜŅŒľƟŏľŖĬĳŅı
ĕƟŀĴŌĸŐĭĭĨŅĶŅĚȮĔŅĶĽŜŅĶĺěŐĸŃĔŅĶĺŇŏėĶŅŃľƢĕƟŀėĺŅĴȮĔŅĶĮĶŃĴĺĸįĸĔĶŃŐĽĕƟŀĴŌĸĽŜŅľĶńĭĔŅĶĮĶŃĵŋĔĨƢœŀőŀ
ĪňȮĔŅĶĨĶĺěěńĭŐĸŃĶŌƟěŜŅĳŅıȮĔŅĶěŜŅĸŀĚħƟĺĵėĺŅĴŏĮƦĬěĶŇĚŏĽĴŊŀĬŐĸŃėĺŅĴŏĮƦĬěĶŇĚŏĽĶŇĴȮĔŅĶŏĶňĵĬĶŌƟŐĭĭŒĝƟ
ĮƤĠľŅŏĮƦĬģŅĬŒĬĚŅĬĮĶŃĵŋĔĨƢħƟŅĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŀńěĜĶŇĵŃ 

Introduction to intelligent data analysis: from capture to sharing, tabular data 
analysis and visualization, text exploration and analysis, data stream processing for IoT 
application, image detection and recognition, simulation with virtual reality and augmented 
reality, problem-based learning in intelligent data analysis applications. 
 
ĺ.ėĦ. 115 (206115)     : ŐėĸėŌĸńĽĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢīĶĶĴĝŅĨŇ 1       3(2-2-3) 
MATH 115       : Calculus for Natural Sciences 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮȮȮȮ:   œĴƞĴň 

ėĦŇĨĻŅĽĨĶƢıŊŘĬģŅĬĽŜŅľĶńĭŐėĸėŌĸńĽ ĸŇĴŇĨŐĸŃėĺŅĴĨƞŀŏĬŊŗŀĚĕŀĚĲƤĚĔƢĝńĬ ŀĬŋıńĬīƢĕŀĚĲƤĚĔƢĝńĬĨńĺŐĮĶ
ŏħňĵĺŐĸŃĔŅĶĮĶŃĵŋĔĨƢȮĮĶŇıńĬīƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢ  

Elementary mathematics for calculus, limit and continuity of functions, derivative of 
single variable functions and its application, intergration and its application. 
 
ĺ.ėĦ. 116 (206116)     : ŐėĸėŌĸńĽĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢīĶĶĴĝŅĨŇ 2       3(2-2-5) 
MATH 116       : Calculus for Natural Sciences 2  

ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮȮȮȮ:   ĺ.ėĦ. 115  
ĸŜŅħńĭŐĸŃŀĬŋĔĶĴŀĬńĬĨƢȮĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢ ĲƤĚĔƢĝńĬľĸŅĵĨńĺŐĮĶŐĸŃŀĬŋıńĬīƢĵƞŀĵ 
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 Infinite sequence and series, differential equations and applications, function of 
several variables and partial derivatives. 
 
ĺ.ĲĽ. 117 (207117)     : ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢȮ1         1(0-3-0) 
PHYS 117       : Physics Laboratory 1   
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮȮȮȮ:   œĴƞĴň 

ĔĶŃĭĺĬĺŇĝŅĮĢŇĭńĨŇĔŅĶŏĔňŗĵĺĔńĭĔŅĶŒĝƟĺŇīňĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢŒĬĲƕĽŇĔĽƢıŊŘĬģŅĬȮĞŉŗĚĮĶŃĔŀĭħƟĺĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĔŅĶĪħĸŀĚĨƞŅĚŕȮĪŅĚħƟŅĬȮĔĸĻŅĽĨĶƢȮŀŋĦľıĸĻŅĽĨĶƢȮėĸŊŗĬȮœĲĲƚŅȮĽĳŅĺŃŐĴƞŏľĸŖĔȮĪńĻĬĻŅĽĨĶƢȮŐĸŃĲƕĽŇĔĽƢĵŋėŒľĴƞ 
   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. 187 (207187)     : ĲƕĽŇĔĽƢȮ1             3(3-0-6) 
PHYS 187    : Physics 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ ȮȮȮȮ:  ȮœĴƞĴň 

ľĬƞĺĵŐĸŃĔŅĶĺńħȮĔĸĻŅĽĨĶƢȮĔŅĶĽńŗĬȮėĸŊŗĬȮŐĸŃŏĽňĵĚȮĕŀĚœľĸȮŀŋĦľıĸĻŅĽĨĶƢȮœĲĲƚŅȮĽĬŅĴœĲĲƚŅȮ
ĽĳŅĺŃŐĴƞŏľĸŖĔŐĸŃĽĬŅĴŐĴƞŏľĸŖĔȮĪńĻĬĻŅĽĨĶƢȮŐĸŃĲƕĽŇĔĽƢĵŋėŒľĴƞ 

Dimension and measurement, mechanics, vibrations, wave and sound, fluid, 
thermodynamics, electricity, electricity field, magnetism and magnetic field, optics and 
modern physics. 
 
ĺ,Ľĩ,Ȯ040Ȯ&0.6040'Ȯ    :  ȮĽĩŇĨŇŏĭŊŘŀĚĨƟĬĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮȮ                     3&3-0-6' 
STAT 040Ȯ                 : ȮȮElementary Statistics for Science and Technology    
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ ȮȮȮȮ:  ȮœĴƞĴň 

ĔŅĶŀīŇĭŅĵĕƟŀĴŌĸȮėĺŅĴĬƞŅěŃŏĮƦĬŐĸŃĔŅĶŐěĔŐěĚėĺŅĴĬƞŅěŃŏĮƦĬȮĔŅĶĮĶŃĴŅĦŐĸŃĪħĽŀĭ
ĽĴĴŋĨŇģŅĬŏĔňŗĵĺĔńĭėƞŅŏĜĸňŗĵĮĶŃĝŅĔĶȮĔŅĶĮĶŃĴŅĦŐĸŃĪħĽŀĭĽĴĴŋĨŇģŅĬŏĔňŗĵĺĔńĭėĺŅĴŐĮĶĮĶĺĬĮĶŃĝŅĔĶȮ
ĔŅĶĮĶŃĴŅĦŐĸŃĪħĽŀĭĽĴĴŋĨŇģŅĬŏĔňŗĵĺĔńĭĽńħĽƞĺĬĮĶŃĝŅĔĶȮĔŅĶĮĶŃĵŋĔĨƢĔŅĶĪħĽŀĭœėĔŜŅĸńĚĽŀĚȮĔŅĶ
ĺŇŏėĶŅŃľƢėĺŅĴŐĮĶĮĶĺĬȮĔŅĶĺŇŏėĶŅŃľƢĔŅĶĩħĩŀĵŐĸŃĽľĽńĴıńĬīƢȮĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸőħĵŀŅĻńĵįĸĸńıīƢĪňŗœħƟ
ěŅĔőĮĶŐĔĶĴĽŜŅŏĶŖěĶŌĮĪŅĚĽĩŇĨŇ 

Describing data, probability and probability distribution, estimation and hypothesis 
testing of population mean, estimation and hypothesis testing of population variance, 
estimation and hypothesis testing of population proportion, chi-squared test application, 
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analysis of variance, regression and correlation analysis, data analysis using results from 
statistical packages. 
 
2.2 ĔĶŃĭĺĬĺŇĝŅŏŀĔ 
 
ĺ.ėĴ. 201 (203201)    : ŏėĴňŀŇĬĪĶňĵƢȮ1       3(3-0-6) 
CHEM 201    : Organic Chemistry 1  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮȮȮȮ:   ĺ.ėĴ. 104 ľĶŊŀȮĺ,ėĴ,Ȯ//1 

ıńĬīŃŐĸŃőėĶĚĽĶƟŅĚĕŀĚĽŅĶĮĶŃĔŀĭŀŇĬĪĶňĵƢȮĔŅĶĽŜŅĶĺěľĴŌƞĲƤĚĔƢĝńĬŒĬĽŅĶĮĶŃĔŀĭŀŇĬĪĶňĵƢȮ    ȮȮȮȮȮȮȮȮȮȮȮ
ĽŏĨŀĶŇőŀŏėĴňȮĔĸœĔĕŀĚĮĢŇĔŇĶŇĵŅŏėĴňŀŇĬĪĶňĵƢȮĮĢŇĔŇĶŇĵŅĔŅĶŐĪĬĪňŗĕŀĚĬŇĺėĸňőŀœĲĸƢĪňŗėŅĶƢĭŀĬŀŇŗĴĨńĺȮĮĢŇĔŇĶŇĵŅĔŅĶ
ĔŜŅěńħ ĮĢŇĔŇĶŇĵŅĔŅĶŏĨŇĴȮŐĸŃĔŅĶŏĮĸňŗĵĬľĴŌƞĲƤĚĔƢĝńĬĕŀĚĽŅĶĮĶŃĔŀĭŀŇĬĪĶňĵƢ 

Bonding and structure of organic compounds, a survey of functional groups in 
organic compounds, stereochemistry, organic reaction mechanisms, nucleophilic substitution 
at saturated carbon, elimination reaction, addition reaction and functional group 
transformation of organic compounds 

 

ĺ.ėĴ. 202 (203202)    : ŏėĴňŀŇĬĪĶňĵƢȮ2      3(3-0-6) 
CHEM 202     : Organic Chemistry 2 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ   :  Ȯĺ.ėĴ. 201 

ĮĢŇĔŇĶŇĵŅĕŀĚĽŅĶĮĶŃĔŀĭėŅĶƢĭŀĬŇĸȮĮĢŇĔŇĶŇĵŅĕŀĚĽŅĶĮĶŃĔŀĭėŀĬěŌŏĔĪȮĽŅĶĮĶŃĔŀĭŐŀőĶŐĴĨŇĔȮ
ėŅĶƢőĭœŁŏħĶĨȮĔĶħŀŃĴŇőĬȮőĮĶĨňĬȮŐĸŃĔĶħĬŇĺėĸŇŀŇĔȮĸŇĮƕħȮ 

Reactions of carbonyl compounds, reactions of conjugated compounds, aromatic 
compounds, carbohydrates, amino acids, proteins, nucleic acids and lipids 
 
ĺ.ėĴ. 211 (203211)     : ŏėĴňŀĬŇĬĪĶňĵƢıŊŘĬģŅĬ           2(2-0-4) 
CHEM 211       :   Fundamental Inorganic Chemistry     
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ   :   ĺ.ėĴ. 104 ľĶŊŀȮĺ,ėĴ,Ȯ//1 

őėĶĚĽĶƟŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢĕŀĚŀŃĨŀĴȮŏėĴňĽĩŅĬŃĕŀĚŐĕŖĚȮĔĶħŐĸŃŏĭĽȮŀŀĔĞŇŏħĝńĬŐĸŃĶňħńĔĝńĬŐĸŃȮ
ĽĴĭńĨŇĕŀĚīŅĨŋŐĸŃĽŅĶĮĶŃĔŀĭ  

Electronic structure of atoms, solid state chemistry, acid and base, oxidation and 
reductionȮand properties of elements and compounds  
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ĺ.ėĴ. 222  (203222)  : ŏėĴňŏĝŇĚĲƕĽŇĔĽƢ 1      3(3-0-6) 
CHEM 222      : Physical Chemistry 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ :   ĺ,ėĴ, 104ȮľĶŊŀȮĺ,ėĴ,Ȯ//1;ȮŐĸŃȮĺ,ėĦ,Ȯ//2ȮľĶŊŀȮĺ,ėĦ, 116;  
                                    ŐĸŃȮĺ,ĲĽ, 187 

ŀŋĦľıĸĻŅĽĨĶƢȮĽĴĭńĨŇĕŀĚŐĔƠĽȮĕŀĚįĽĴŀĵƞŅĚĚƞŅĵȮĽĴħŋĸĺńĢĳŅėȮĽĴħŋĸŏėĴňȮŐĸŃŏėĴňœĲĲƚŅ 
Thermodynamics, properties of gases, simple mixtures* phase equilibria, chemical 

equilibria and electrochemistry. 
 
ĺ.ėĴ. 223  (203223)   : ŏėĴňŏĝŇĚĲƕĽŇĔĽƢ 2      3(3-0-6) 
CHEM 223    : Physical Chemistry 2 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ :  Ȯĺ,ėĴ, 104ȮľĶŊŀȮĺ,ėĴ,Ȯ//1;ȮŐĸŃȮĺ,ėĦ,Ȯ//2ȮľĶŊŀȮĺ,ėĦ, 116;  
                                   ŐĸŃȮĺ,ĲĽ, 187 

ĮĶŃĺńĨŇĔĸĻŅĽĨĶƢėĺŀĬĨńĴȮĽĴĔŅĶėĸŊŗĬȮőėĶĚĽĶƟŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢĕŀĚŀŃĨŀĴȮőėĶĚĽĶƟŅĚ
ŀŇŏĸŖĔĪĶŀĬŇĔĽƢĕŀĚőĴŏĸĔŋĸȮĽĩŅĬŃıĸńĚĚŅĬĪňŗœĴƞĨƞŀŏĬŊŗŀĚŐĸŃĔĸĻŅĽĨĶƢĽĩŇĨŇȮŐĸŃĽŏĮĔőĪĶĽőĔĮƖĕŀĚőĴŏĸĔŋĸ 

History of quantum mechanics, wave equation, electronic structures of atoms, 
electronic structures of molecules, quantized states of energy and statistical mechanics and 
molecular spectroscopy 
 
ĺ.ėĴ. 228  (203228)   : ĮĢŇĭńĨŇĔŅĶŏėĴňŏĝŇĚĲƕĽŇĔĽƢ 1     1(0-3-0) 
CHEM 228      : Physical Chemistry Laboratory 1    
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮȮȮȮ:  ȮĸĚĪŃŏĭňĵĬŏĶňĵĬıĶƟŀĴĔńĭȮĺ,ėĴ,Ȯ000 

ėĺŅĴĶƟŀĬőĴĸŅĶƢĕŀĚĔŅĶĸŃĸŅĵȮĮĶŇĴŅĨĶıŅĶƢŏĝňĵĸőĴĸŅĶƢȮĽĴħŋĸŒĬĽŅĶĸŃĸŅĵȮĔŅĶĬŜŅœĲĲƚŅĕŀĚ
ĽŅĶĸŃĸŅĵŀŇŏĸŖĔőĪĶœĸĨƢȮȮĽńĴĮĶŃĽŇĪīŇśŐŀėĨŇĺŇĨňĕŀĚŀŇŏĸŖĔőĪĶœĸĨƢȮȮĪĶŅĬŏĲŀŏĶĬĞƢĬńĴŏĭŀĶƢĕŀĚœŀŀŀĬȮȮ                
ŀŋĦľıĸĻŅĽĨĶƢĕŀĚŏĞĸĸƢœĲĲƚŅŏėĴňȮȮŀŋĦľĳŌĴŇĺŇĔķĨŇĕŀĚĽŅĶĸŃĸŅĵȮŐįĬįńĚĺńĢĳŅėĕŀĚĕŀĚŐĕŖĚįĽĴĽŀĚĝĬŇħȮ
ŐĸŃŀńĨĶŅĽƞĺĬĕŀĚėĺŅĴěŋėĺŅĴĶƟŀĬĽŜŅľĶńĭŐĔƠĽ 

Molar heat of dissolution, partial molar volumes, equilibrium in solution, 
conductivity of electrolytic solution, activity coefficient of electrolyte, transference number 
of ions, thermodynamics of electrochemical cell, critical solution temperature, binary-solid 
phase diagram and heat capacity ratios for gases, 
 
ĺ.ėĴ. 231  (203231)   : ŏėĴňĺŇŏėĶŅŃľƢŏĭŊŘŀĚĨƟĬ       3(3-0-6) 
CHEM 231      : Fundamental Analytical Chemistry 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ     :  Ȯĺ.ėĴ. 104 ľĶŊŀȮĺ,ėĴ,Ȯ//1 
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ŐĬĺėŇħĪńŗĺœĮĪŅĚŏėĴňĺŇŏėĶŅŃľƢȮĔŅĶĝńĔĨńĺŀĵƞŅĚŐĸŃĔŅĶŏĨĶňĵĴĨńĺŀĵƞŅĚȮĽĩŇĨŇŒĬŏėĴňĺŇŏėĶŅŃľƢȮ               
ĔŅĶĺŇŏėĶŅŃľƢőħĵĮĶŇĴŅĨĶȮĔŅĶĺŇŏėĶŅŃľƢőħĵĬŘŜŅľĬńĔȮŐĸŃĔŅĶĽĔńħħƟĺĵĨńĺĪŜŅĸŃĸŅĵ 

General concept in analytical chemistry, sampling and sample pretreatment, 
statistics in analytical chemistry, volumetric analysis, gravimetric analysis and solvent 
extraction 

 
ĺ.ėĴ. 232  (203232)   : œĲĲƚŅŏėĴňĺŇŏėĶŅŃľƢ       2(2-0-4) 
CHEM 232      : Electroanalytical Chemistry 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ     :  Ȯĺ.ėĴ. 104 ľĶŊŀȮĺ,ėĴ,Ȯ//1 
 ĭĪĬŜŅœĲĲƚŅŏėĴňĺŇŏėĶŅŃľƢȮėŀĬħńĔőĪŏĴĨĶňȮőıŏĪĬĝŇőŀŏĴĨĶňȮėŌĸŀĴŏĴĨĶňȮŀŇŏĸŖĔőĪĶĔĶŅĺŇŏĴĨĶňȮŐĸŃȮȮȮ
őĺĸŐĪĴŏĴĨĶň 
  Introduction to electroanalytical chemistry, conductometry, potentiometry, 
coulometry, electrogravimetry and voltammetry. 
 
ĺ.ėĴ. 241  (203241)   : ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ1  1(0-3-0) 
CHEM 241      : Organic Chemistry Laboratory 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮȮȮȮ:  ȮĸĚĪŃŏĭňĵĬŏĶňĵĬıĶƟŀĴĔńĭȮĺ.ėĴ. 201 

ĔŅĶľŅěŋħŏħŊŀħŐĸŃěŋħľĸŀĴŏľĸĺȮĔŅĶĨĔįĸŉĔŒľĴƞȮĔŅĶĽĔńħȮĔŅĶĔĸńŗĬħƟĺĵœŀĬŘŜŅȮőėĶĴŅőĪĔĶŅĲƖŐįƞĬ
ĭŅĚȮȮȮȮőėĶĴŅőĪĔĶŅĲƖĝĬŇħėŀĸńĴĬƢȮĽŏĨŀĶŇőŀŏėĴňȮĔŅĶĺŇŏėĶŅŃľƢĽŅĶŀŇĬĪĶňĵƢŏĝŇĚėŋĦĳŅıȮ/Ȯ(ĽŅĶĮĶŃĔŀĭ
œŁőħĶėŅĶƢĭŀĬȮŐŀĸėŇĸŏŁœĸħƢŐĸŃŐŀĸĔŀŁŀĸƢ'ȮȮĔŅĶĺŇŏėĶŅŃľƢĽŅĶŀŇĬĪĶňĵƢŏĝŇĚėŋĦĳŅıȮ2Ȯ&ŐŀĸħňœŁĬƢȮėňőĨĬȮȮȮȮȮ
ĔĶħėŅĶƢĭŀĔĞŇĸŇĔŐĸŃŀĬŋıńĬīƢĕŀĚĔĶħėŅĶƢĭŀĔĞŇĸŇĔ'ȮŐĸŃĮĢŇĔŇĶŇĵŅŏėĴňŀŇĬĪĶňĵƢ 

Boiling point and melting point determination, recrystallization, extraction, steam 
distillation, thin layer chromatography, column chromatography, stereochemistry, qualitative 
analysis of organic compoundsȮand organic reaction. 
 
ĺ.ėĴ. 242  (203242)   : ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ2     1(0-3-0) 
CHEM 242      : Organic Chemistry Laboratory 2 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ ȮȮȮȮ:   ĺ.ėĴ. 241 ŐĸŃĸĚĪŃŏĭňĵĬŏĶňĵĬıĶƟŀĴĔńĭȮĺ.ėĴ. 202 

ĮĢŇĔŇĶŇĵŅŀŀĔĞŇŏħĝńĬĕŀĚŐŀĸĔŀŁŀĸƢȮĮĢŇĔŇĶŇĵŅĶňħńĔĝńĬĕŀĚĽŅĶĮĶŃĔŀĭėŅĶƢĭŀĬŇĸȮĮĢŇĔŇĶŇĵŅĔŅĶŏĨŇĴ
ĕŀĚĽŅĶĮĶŃĔŀĭėŅĶƢĭŀĬŇĸȮĮĢŇĔŇĶŇĵŅėĺĭŐĬƞĬŐĭĭŐŀĸħŀĸȮĔŅĶĽńĚŏėĶŅŃľƢĽŅĶŀĬŋıńĬīƢĕŀĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĔĶħėŅĶƢĭŀĔĞŇĸŇĔȮĮĢŇĔŇĶŇĵŅĔŅĶŐĪĬĪňŗĕŀĚĽŅĶĮĶŃĔŀĭŐŀőĶŐĴĨŇĔȮĮĢŇĔŇĶŇĵŅĕŀĚĽŅĶĮĶŃĔŀĭĲƖĬŀĸŇĔȮĮĢŇĔŇĶŇĵŅ
ĕŀĚĪŀőĶŐĴĨŇĔŏŀĴňĬ: ĮĢŇĔŇĶŇĵŅœħŏŀőĞėńĮĮĸŇĚȮėŅĶƢőĭœŁŏħĶĨȮĔĶħŀŃĴŇőĬŐĸŃőĮĶĨňĬȮŐĸŃĸŇĮƕħ 
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Oxidation reaction of alcohol, reduction reaction of carbonyl compounds, addition 
reaction to carbonyl compounds, aldol condensation, synthesis of carboxylic acid 
derivatives, substitution reaction of aromatic compounds, reaction of phenolic compounds, 
reaction of aromatic amine: diazo coupling reaction, carbohydrates, amino acids and proteins 
and lipids. 

 

ĺ.ėĴ. 250  (203250)   : ŏėĴňĽŇŗĚŐĺħĸƟŀĴ       3(3-0-6) 
CHEM 250    : Environmental Chemistry  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ :   ĺ,ėĴ,Ȯ/.2ȮľĶŊŀȮĺ,ėĴ,Ȯ/// 

ıŇļĺŇĪĵŅŐĸŃĔŅĶĮĶŃŏĴŇĬėĺŅĴŏĽňŗĵĚěŅĔĽŅĶŏėĴň ĔŅĶĮĬŏĮƘƨŀĬĕŀĚĽŅĶıŇļŒĬħŇĬŐĸŃįĸĔĶŃĪĭĨƞŀ
ĽŋĕĳŅıĴĬŋļĵƢ  ĴĸıŇļĪŅĚŀŅĔŅĻŐĸŃĔŅĶŏĮĸňŗĵĬŐĮĸĚĽĳŅıĳŌĴŇŀŅĔŅĻȮĴĸıŇļĪŅĚĬŘŜŅ ŐĸŃĶŃĭĭĔŅĶěńħĔŅĶ
ŐĸŃĶŃŏĭňĵĭĕƟŀĭńĚėńĭħƟŅĬĽŇŗĚŐĺħĸƟŀĴ 

Toxicology and risk assessment from chemicals, soil contamination and impact on 
human health, air pollution and climate change, water pollution, and environmental 
management system and regulations 

 

 

ĺ.ėĴ. 286 (203286)   : ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢ 1   1(0-3-0) 
CHEM 286      : Analytical Chemistry Laboratory 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮȮȮȮ:  ȮĸĚĪŃŏĭňĵĬŏĶňĵĬıĶƟŀĴĔńĭȮĺ.ėĴ. 231 

ėĺŅĴŏĪňŗĵĚŒĬĔŅĶľŅĴĺĸĽŅĶŐĸŃĮĶŇĴŅĨĶȮĔŅĶėŜŅĬĺĦėĺŅĴŏĕƟĴĕƟĬĕŀĚĨńĺŀĵƞŅĚŐĸŃĽŅĶĸŃĸŅĵ
ĴŅĨĶģŅĬȮĔŅĶŏĨĶňĵĴŐĸŃĔŅĶĪŜŅĴŅĨĶģŅĬĽŅĶĸŃĸŅĵĔĶħ-ŏĭĽȮĔŅĶœĪŏĪĶĨĔĶħ-ŏĭĽȮĔŅĶľŅĮĶŇĴŅĦ
ėŅĶƢĭŀŏĬĨŐĸŃœĭėŅĶƢŏĬĨŒĬőĞħŅŐŀĝȮĔŅĶľŅĮĶŇĴŅĦŏľĸŖĔőħĵĔŅĶœĪŏĪĶĨħƟĺĵőıŐĪĽŏĞňĵĴŏĮŀĶƢŐĴĚĔŅŏĬĨȮ
ĔŅĶŏĨĶňĵĴŐĸŃĔŅĶĪŜŅĴŅĨĶģŅĬĽŅĶĸŃĸŅĵœŀőŀħňĬȮĔŅĶľŅĮĶŇĴŅĦĔĶħŐŀĽėŀĶƢĭŇĔŒĬŏĴŖħĺŇĨŅĴŇĬĞňȮĔŅĶľŅ
ėĺŅĴĔĶŃħƟŅĚĕŀĚĬŘŜŅĨńĺŀĵƞŅĚőħĵĔŅĶœĪŏĪĶĨħƟĺĵŀňħňĪňŏŀȮĔŅĶľŅĮĶŇĴŅĦėĸŀœĶħƢőħĵĺŇīňőĺĸŁŅĶƢħŐĸŃĲŅěŅĬȮ
ĔŅĶľŅĮĶŇĴŅĦĽńĚĔŃĽňŒĬĶŌĮĨŃĔŀĬĞŇĚėƢŐŀĴőĴŏĬňĵĴĲŀĽŏĲĨȮĔŅĶľŅĮĶŇĴŅĦœŀŀŀĬĕŀĚőĸľŃĭŅĚĝĬŇħőħĵ
ĺŇīňĔŅĶĽĔńħ 
 Precision in determination of mass and volume, concentration calculation of sample 
and standard solutions, preparation and standardisation of acid-base solutions, acid-base 
titrations, determination of carbonate and bicarbonate in soda ash, determination of iron by 
potassium permanganate titration, preparation and standardisation of iodine solution, 
determination of ascorbic acid in vitamin C tablets, determination of total hardness in water 
q_knjcȮ`wȮCBR?Ȯrgrp_rgml*Ȯbcrcpkgl_rgmlȮmdȮafjmpgbcȮ`wȮTmjf_pbȮ_lbȮD_h_lŲqȮkcrfmb*Ȯ
determination of zinc as zinc ammonium phosphate and determination of some metal ions 
by extraction method 
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ĺ.ėĴ. 287  (203287)   : ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢȮ2     1(0-3-0) 
CHEM 287      : Analytical Chemistry Laboratory 2      
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮȮȮȮ:  ȮĸĚĪŃŏĭňĵĬŏĶňĵĬıĶƟŀĴĔńĭȮĺ.ėĴ. 232 

ĔŅĶĺńħĻńĔĵƢœĲĲƚŅőħĵĨĶĚȮĔŅĶœĪŏĪĶĨŐĭĭőıŏĪĬĝŇőŀŏĴĨĶŇĔȮĔŅĶœĪŏĪĶĨŐĭĭėŀĬħńĔőĪŏĴĨĶŇĔȮȮ
ĔŅĶœĪŏĪĶĨŐĭĭėŌĸŀĴŏĴĨĶŇĔȮĔŅĶœĪŏĪĶĨŐĭĭŐŀĴŏıŀőĶŏĴĨĶŇĔȮĔŅĶľŅőĸľŃŒĬĨńĺŀĵƞŅĚŀńĸĸŀĵőħĵŀŇŏĸŖĔőĪĶȮȮȮȮ
ŐĔĶĺŇŏĴĨĶŇĔ ĔŅĶľŅĮĶŇĴŅĦœŀŀŀĬőĸľŃőħĵőĺĸŐĪĴŏĴĨĶňȮĔŅĶĻŉĔļŅŏĪėĬŇėœĞėĸŇĔőĺŐĪĴŏĴĨĶňȮŐĸŃĔŅĶ
ĺŇŏėĶŅŃľƢĕƟŀĴŌĸĪŅĚœĲĲƚŅŏėĴňŀĵƞŅĚĚƞŅĵħƟĺĵėŀĴıŇĺŏĨŀĶƢ 

Direct electrical potential measurement, potentiometric titration, conductometric 
titration, coulometric titration, amperometric titration, determination of metal in alloy 
sample by electrogravimetry, determination of some ions or compounds by voltammetry, 
study of cyclic voltammetry and computerized analysis of simple electroanalytical data 
 
ĺ.ėĴ. 300  (203300)   : ĪńĔļŃıŊŘĬģŅĬŐĸŃěĶŇĵīĶĶĴĪŅĚĺŇĪĵŅĻŅĽĨĶƢ       2(2-0-4) 
CHEM 300      : Basic Skills and Ethics in Science  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮȮȮȮ:   ĺ,ėĴ,Ȯ/.2ȮľĶŊŀȮĺ,ėĴ,Ȯ//1 

ĳŅıĶĺĴĕŀĚĔĶŃĭĺĬĔŅĶŐĸŃĺŇīňĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮŐľĸƞĚėƟĬėĺƟŅŐĸŃĔŅĶėƟĬėĺƟŅĭĪėĺŅĴĪŅĚ
ĺŇĪĵŅĻŅĽĨĶƢȮŀĚėƢĮĶŃĔŀĭĕŀĚĭĪėĺŅĴĪŅĚĺŇĪĵŅĻŅĽĨĶƢĝĬŇħĨƞŅĚȮŕȮĔŅĶŀƞŅĬĭĪėĺŅĴĪŅĚĺŇĪĵŅĻŅĽĨĶƢŏĝŇĚ
ĺŇıŅĔļƢȮŏėĶŊŗŀĚĴŊŀŐĸŃĺŇīňĔŅĶŏĕňĵĬŐĸŃĬŜŅŏĽĬŀįĸĚŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮěĶŇĵīĶĶĴĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃĔŅĶ
ėńħĸŀĔįĸĚŅĬĪŅĚĺŇĝŅĔŅĶ 

  Overview of scientific process and method, sources and survey of scientific 
literature, components of different types of scientific articles, critical reading of scientific 
literature, tools and methods used in scientific writing and scientific presentation and 
scientific ethics and academic plagiarism 
 

ĺ.ėĴȮ303  (203303)   : ĽŏĮĔőĪĶĽőĔĮƖĪŅĚŏėĴňŀŇĬĪĶňĵƢ             3(3-0-6) 
CHEM 303      : Organic Spectroscopy 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ  :   ĺ.ėĴ. 202  

ŐĴĽĽŏĮĔőĪĶŏĴĨĶňȮĭĪĬŜŅŏĔňŗĵĺĔńĭĽŏĮĔőĪĶĽőĔĮƖȮŀńĸĨĶŅœĺőŀŏĸĨ-ĺŇĽŇŏĭŇĸĽŏĮĔőĪĶĽőĔĮƖȮ
ŀŇĬĲĶŅŏĶħĽŏĮĔőĪĶĽőĔĮƖȮĬŇĺŏėĸňĵĶƢŐĴĔŏĬĨŇĔŏĶőĞŐĬĬĞƢĽŏĮĔőĪĶĽőĔĮƖȮŐĸŃĔŅĶĺŇŏėĶŅŃľƢőėĶĚĽĶƟŅĚĪŅĚŏėĴň
ĕŀĚĽŅĶŀŇĬĪĶňĵƢőħĵŀŅĻńĵŏĪėĬŇėĪŅĚŐĴĽĽŏĮĔőĪĶŏĴĨĶňŐĸŃĽŏĮĔőĪĶĽőĔĮƖ 
  Mass spectrometry, introduction to spectroscopy, ultraviolet-visible spectroscopy, 
infrared spectroscopy, nuclear magnetic resonance spectroscopy and analysis of chemical 
structure of organic compound using mass spectrometry and spectroscopic techniques 
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ĺ.ėĴ. 304  (203304)   : ĮĢŇĔŇĶŇĵŅŏıŀĶŇœĞėĸŇĔȮŀĬŋĴŌĸŀŇĽĶŃȮŐĸŃėŅĶƢĭňĬ       2(2-0-4) 
CHEM 304      : Pericyclic Reactions, Free Radicals and Carbenes 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ ȮȮȮȮ:   ĺ.ėĴ. 202  

ĮĢŇĔŇĶŇĵŅŏıŀĶŇœĞėĸŇĔ ĮĢŇĔŇĶŇĵŅœĞőėĸŐŀħħŇĝńĬ ĮĢŇĔŇĶŇĵŅŀŇŏĸŖĔőĪĶœĞėĸŇĔ ĮĢŇĔŇĶŇĵŅĔŅĶěńħŏĶňĵĚĨńĺ
ŒľĴƞŐĭĭĞŇĔĴŅőĪĶĮƕĔ ĮĢŇĔŇĶŇĵŅŀňĬȮĮĢŇĔŇĶŇĵŅŏıŀĶŇœĞėĸŇĔĔńĭĔŅĶĽńĚŏėĶŅŃľƢŏėĴňŀŇĬĪĶňĵƢ ĮĢŇĔŇĶŇĵŅŀĬŋĴŌĸŀŇĽĶŃ 
ŐĸŃĮĢŇĔŇĶŇĵŅĕŀĚėŅĶƢĭňĬŐĸŃœĬĨĶňĬ 
 Pericyclic reactions, cycloaddition reactions, electrocyclic reaction, sigmatropic 
rearrangements, ene reactions, pericyclic reactions and organic syntheses, free radical 
reactions, carbene and nitrene reactions 
 

ĺ.ėĴ. 308  (203308)  : ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ3     1(0-3-0) 
CHEM 308      : Organic Chemistry Laboratory 3 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ :  Ȯĺ.ėĴ. 242 ŐĸŃĸĚĪŃŏĭňĵĬŏĶňĵĬıĶƟŀĴĔńĭȮĺ.ėĴ. 303 

ĔŅĶŏĨĶňĵĴĽŅĶŏŁŏĪŀőĶœĞėĸŇĔȮĮĢŇĔŇĶŇĵŅħňĸĽƢ-ŀńĸŏħŀĶƢȮĮĢŇĔŇĶŇĵŅĔĶŇĬĵŅĶƢħȮŏėĴňŀŇĬĪĶňĵƢŏĝŇĚŐĽĚȮ
ĮĢŇĔŇĶŇĵŅěńħŏĶňĵĚĨńĺŒľĴƞŐĭĭœŀŀŀĬŇĔȮĔŅĶĽńĚŏėĶŅŃľƢľĸŅĵĕńŘĬĨŀĬȮœĭőŀħňŏĞĸȮĔŅĶĮĶŃĵŋĔĨƢŏėĴňĽňŏĕňĵĺŒĬĔŅĶ
ĽńĚŏėĶŅŃľƢĽŅĶŀŇĬĪĶňĵƢȮŐĸŃĔŅĶŐĵĔĽŅĶįĸŇĨĳńĦĤƢīĶĶĴĝŅĨŇ 

Preparation of heterocyclic compounds, Diels-Alder reaction, Grignard reaction, 
organic photochemistry, ionic rearrangement reaction, multistep syntheses, biodiesel, 
applications of green chemistry in organic synthesis, and isolation of natural products 
 

ĺ.ėĴ. 315  (203315)   : ĽĴĴŅĨĶŐĸŃıńĬīŃ     2(2-0-4) 
CHEM 315      : Symmetry and Bonding 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ :  Ȯĺ.ėĴ. 211  

ĽĴĴŅĨĶŏĝŇĚőĴŏĸĔŋĸŐĸŃıŀĵĪƢĔĶŋĮȮĪķļġňıńĬīŃĽŜŅľĶńĭőĴŏĸĔŋĸőėŏĺŏĸĬĨƢŐĸŃĪķļġňıńĬīŃĽŜŅľĶńĭȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĽŅĶŏĝŇĚĞƟŀĬ 

Molecular symmetry and point group, bonding theories for simple covalent 
molecules and bonding theories for complexes 

 

ĺ.ėĴ. 316  (203316)   : ŏėĴňőėŀŀĶƢħŇŏĬĝńĬŐĸŃŏėĴňŀŀĶƢŐĔőĬŏĴĪńĸĸŇĔ                           2(2-0-4) 
CHEM 316      : Coordination and Organometallic Chemistry 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ ȮȮȮȮ:  Ȯĺ.ėĴ. 211 
  őėĶĚĽĶƟŅĚŐĸŃĽŏĨŀĶŇőŀŏėĴňĕŀĚĽŅĶŏĝŇĚĞƟŀĬőĸľŃŐĪĶĬĞŇĝńĬ ĽĴĭńĨŇŏĝŇĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢĕŀĚ                                
ĽŅĶŏĝŇĚĞƟŀĬőĸľŃŐĪĶĬĞŇĝńĬȮŏĽĩňĵĶĳŅıĪŅĚŏĪŀĶƢőĴœħĬŅĴŇĔĽƢĕŀĚĽŅĶŏĝŇĚĞƟŀĬőĸľŃŐĪĶĬĞŇĝńĬȮĔĸœĔĮĢŇĔŇĶŇĵŅ
ĕŀĚĽŅĶŏĝŇĚĞƟŀĬőĸľŃŐĪĶĬĞŇĝńĬȮĭĪĬŜŅŏĔňŗĵĺĔńĭŏėĴňŀŀĶƢŐĔőĬŏĴĪńĸĸŇĔȮőėĶĚĽĶƟŅĚŐĸŃĮĢŇĔŇĶŇĵŅŏĭŊŘŀĚĨƟĬĕŀĚ
ĽŅĶĮĶŃĔŀĭŀŀĶƢŐĔőĬŏĴĪńĸĸŇĔȮŐĬĺőĬƟĴĮƤěěŋĭńĬĕŀĚŏėĴňőėŀŀĶƢħŇĬŏĬĝńĬŐĸŃŏėĴňŀŀĶƢŐĔőĬŏĴĪńĸĸŇĔ 
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  Structures and stereochemistry of transition metal complexes, electronic properties 
of transition metal complexes, thermodynamic stability of transition metal complexes, 
reaction mechanisms of transition metal complexes, introduction to organometallic 
chemistry, structures and fundamental reactions of organometallic compounds, current 
trends of coordination and organometallic chemistry 
 

ĺ.ėĴ. 318  (203318)   : ĮĢŇĭńĨŇĔŅĶŏėĴňŀĬŇĬĪĶňĵƢ 1(0-3-0) 
CHEM 318      : Inorganic Chemistry Laboratory 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ ȮȮȮȮ:   ĸĚĪŃŏĭňĵĬŏĶňĵĬıĶƟŀĴĔńĭȮĺ,ėĴ,Ȯ1/4Ȯ 

ĽĩŅĬŃŀŀĔĞŇŏħĝńĬĕŀĚĪŇĬȮĔŅĶĶńĔļŅŏĽĩňĵĶĳŅıĕŀĚĽĩŅĬŃŀŀĔĞŇŏħĝńĬĪňŗıĭœħƟĬƟŀĵȮĸŇĚĔƢŏĔěœŀőĞ
ŏĴŀĶƢȮŀŇĪīŇıĸėĺŅĴŐĶĚĕŀĚĽĬŅĴĸŇŐĔĬħƢĪňŗĴňĨƞŀĽŏĮĔĨĶŅĕŀĚĽŅĶŏĝŇĚĞƟŀĬȮīŅĨŋŐĪĶĬĞŇĝńĬȮėĺŅĴĽŅĴŅĶĩŒĬĔŅĶ
ŏĶƞĚĮĢŇĔŇĶŇĵŅŏĝŇĚŐĽĚĕŀĚĺńĽħŋĔŉŗĚĨńĺĬŜŅȮĔŅĶŏĨĶňĵĴŐĸŃĔŅĶıŇĽŌěĬƢľŅœŀőĞŏĴŀĶƢĪŅĚŏĶĕŅėĦŇĨĕŀĚĶŃĭĭőėĭŀĸĨƢ
&III) ȮŐĴĔĬŇőĪŏėĴň ĔŅĶŒĝƟĽŅĶĮĶŃĔŀĭŀĬŇĬĪĶňĵƢȮŐĸŃĔŅĶĺŇŏėĶŅŃľƢĽŅĶĮĶŃĔŀĭŀĬŇĬĪĶňĵƢ 

The oxidation state of tin, stabilization of rare oxidation states, linkage isomers, the 
influence of ligand-field strength upon the spectra of complexes, the transition elements, 
photocatalytic activity of semiconductors, preparation and identification of geometrical 
isomers of the cobalt(III) systems, magnetochemistry, uses and analysis of inorganic 
compounds 

 

ĺ.ėĴ. 323  (203323)   : ŏėĴňŏĝŇĚĲƕĽŇĔĽƢ 3      2(2-0-4) 
CHEM 323      : Physical Chemistry 3 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ :  Ȯĺ.ėĴ. 222  

ěĸĬıĸĻŅĽĨĶƢŏėĴňȮĪķļġňěĸĬıĸĻŅĽĨĶƢĕŀĚŐĔƠĽȮŐĸŃőĲőĨŏėĴň 
Chemical kinetis, kinetic theory of gases and photochemistry 

 

ĺ.ėĴ. 324  (203324)   : ŏėĴňŏĝŇĚĲƕĽŇĔĽƢ 4       2(2-0-4) 
CHEM 324      : Physical Chemistry 4     
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮȮ :  Ȯĺ.ėĴ. 000 
 ŏėĴňıŀĸŇŏĴŀĶƢıŊŘĬģŅĬ ŏėĴňėŀĸĸŀĵħƢŐĸŃŏėĴňıŊŘĬįŇĺ  
 Basic polymer chemistry, colloid and surface chemistry, 
 

ĺ.ėĴ. 327  (203327)   : ĮĢŇĭńĨŇĔŅĶŏėĴňŏĝŇĚĲƕĽŇĔĽƢ 2     1(0-3-0) 
CHEM 327      : Physical Chemistry Laboratory 2    
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ     :  ȮĸĚĪŃŏĭňĵĬŏĶňĵĬıĶƟŀĴĔńĭȮĺ,ėĴ, 323ȮľĶŊŀ ĺ,ėĴ,Ȯ324          
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  įĸĕŀĚŀŋĦľĳŌĴŇĪňŗĴňĨƞŀŀńĨĶŅĔŅĶŏĔŇħĮĢŇĔŇĶŇĵŅȮĮĢŇĔŇĶŇĵŅœŁőħĶœĸĞŇĽĕŀĚŏŀĪŇĸŀŃĞŇŏĨĨȮĔŅĶĺńħėƞŅėĚĪňŗ
ŀńĨĶŅĕŀĚĮĢŇĔŇĶŇĵŅőħĵėŀĬħńėőĪŏĴĨĶňȮĔŅĶľŅėƞŅėĚĪňŗŀńĨĶŅĕŀĚĮĢŇĔŇĶŇĵŅŀŀĔĞŇŏħĝńĬȮěĸĬĻŅĽĨĶƢĕŀĚĮĢŇĔŇĶŇĵŅ
őĭĶĴŇŏĬĝńĬŀĵƞŅĚŏĶŖĺȮĔŅĶħŌħĞńĭěŅĔĽŅĶĸŃĸŅĵȮĔŅĶľŅėĺŅĴŏĕƟĴĕƟĬĺŇĔķĨĕŀĚĔŅĶŏĔŇħœĴŏĞĸĸƢ&ĞňŏŀŖĴĞň'ĕŀĚĽŅĶ
ĸħŐĶĚĨŉĚįŇĺȮĔŅĶľŅĴňĬĲĶňıŅĪĕŀĚŀŅĔŅĻŐľƟĚěŅĔĔŅĶĺńħėĺŅĴľĬŊħȮĔŅĶŏĶƞĚĮĢŇĔŇĶŇĵŅŏėĴňŏĝŇĚŐĽĚŐĭĭĺŇĺŇīıńĬīƢȮ
ĔŅĶľŅĬŘŜŅľĬńĔőĴŏĸĔŋĸĕŀĚıŀĸŇŏĴŀĶƢőħĵĔŅĶĺńħėĺŅĴľĬŊħĽŅĶĸŃĸŅĵŏěŊŀěŅĚȮĔŅĶĶŃĭŋŏŀĔĸńĔļĦƢĕŀĚıŀĸŇŏĴŀĶƢȮ
ĔŅĶľŅėĺŅĴľĬŅŐĬƞĬĕŀĚıŀĸŇŏĴŀĶƢőħĵėŀĸńĴĬƢŏĔĶŏħňĵĬĨƢėĺŅĴľĬŅŐĬƞĬ 
  Effect of temperature on reaction rate, hydrolysis of ethyl acetate, rate constant 
determination by conductometry, rate constant determination of the oxidation reaction, 
kinetics of fast bromination reaction, adsorption from solution, determination of critical 
micelle concentration (CMC) of surfactant, determination of the mean free path of dry air 
from viscosity  measurement, heterogeneous photocatalysis, polymer molecular weight 
determination by dilute solution viscometry, polymer identification and determination of 
polymer density using density gradient column 
 
ĺ.ėĴ. 332  (203332)   : ĔŅĶĺŇŏėĶŅŃľƢĪŅĚőėĶĴŅőĪĔĶŅĲƖ      2(2-0-4) 
CHEM 332      : Chromatographic Analysis 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮȮȮȮ:  Ȯĺ.ėĴ. 231  
  ĳŅıĶĺĴĕŀĚľĸńĔĔŅĶĪŅĚőėĶĴŅőĪĔĶŅĲƖ ĔŅĶŐĵĔĪŅĚőėĶĴŅőĪĔĶŅĲƖŐĭĭėĸŅĽĽŇĔ ŐĔƠĽőėĶĴŅőĪ 
ĔĶŅĲƖ   őėĶĴŅőĪĔĶŅĲƖĕŀĚŏľĸĺĽĴĶĶĩĬŃĽŌĚ ŐĸŃŏĪėĬŇėĪŅĚőėĶĴŅőĪĔĶŅĲƖŀŊŗĬŕ 
  Overview of chromatographic principles, classical chromatographic separations, gas 
chromatography, high performance liquid chromatographyȮand other chromatographic 
techniques  

 

ĺ.ėĴ. 333  (203333)   : ĔŅĶĺŇŏėĶŅŃľƢħƟĺĵŏėĶŊŗŀĚĴŊŀĪŅĚĽŏĮĔőĪĶŏĴĨĶň      2(2-0-4) 
CHEM 333      : Spectrometric Instrumental Analysis 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ     :   ĺ.ėĴ. 231 

ĭĪĬŜŅĺŇīňĪŅĚĽŏĮĔőĪĶŏĴĨĶňȮŀĚėƢĮĶŃĔŀĭĕŀĚŏėĶŊŗŀĚĽŏĮĔőĪĶĴŇŏĨŀĶƢȮĵŌĺňĺŇĽŇŏĭŇĸĽŏĮĔőĪĶőĲőĨŏĴĨĶňȮ
ĸŌĴŇŏĬĽŏĞĬĽƢĽŏĮĔőĪĶŏĴĨĶňȮŀŇĬĲĶŅŏĶħĽŏĮĔőĪĶŏĴĨĶňȮŀŃĨŀĴĴŇĔĽŏĮĔőĪĶĽőĔĮƖȮŀŃĨŀĴĴŇĔŐŀĭĞŀĶƢı
ĝńĬĽŏĮĔőĪĶŏĴĨĶňȮȮŀŃĨŀĴĴŇĔŀŇĴŇĽĝńĬĽŏĮĔőĪĶŏĴĨĶňȮŀŇĬħńĔĪňĲĸňėńıŏıŇĸıĸŅĽĴŅĽŏĮĔőĪĶŏĴĨĶň 

IntroductionȮto spectrometric methods,spectrometric instrumental compartments, 
UV-Vis spectrophotometry, molecular luminescence spectrometry, infrared spectrometry, 
atomic spectroscopy, atomic absorption spectrometry, atomic emission spectrometry and 
inductively coupled plasma spectrometry 
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ĺ.ėĴ. 338  (203338)   : ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢħƟĺĵŏėĶŊŗŀĚĴŊŀ      2(0-6-0) 
CHEM 338      : Instrumental Analysis Laboratory   
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ :  ĺ.ėĴ. 330 ŐĸŃȮĺ.ėĴ. 333 
 ŀŋĮĔĶĦƢŐĸŃŏĪėĬŇėĪňŗŒĝƟőħĵĪńŗĺœĮŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢŐĸŃĕƟŀĮĢŇĭńĨŇėĺŅĴĮĸŀħĳńĵŒĬ
ľƟŀĚĮĢŇĭńĨŇĔŅĶȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĮĶŇĴŅĦőħĵŏĪėĬŇėŀńĸĨĶŅœĺőŀŏĸĨ-ĺŇĽŇŏĭŇĸĽŏĮĔőĪĶőĲőĨŏĴĨĶňȮĔŅĶĺŇŏėĶŅŃľƢ
ŏĝŇĚĮĶŇĴŅĦőħĵŏĪėĬŇėŀŇĴŇĽĝńĬĽŏĮĔőĪĶŏĴĨĶňȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚėŋĦĳŅıőħĵŏĪėĬŇėĲŌŏĶňĵĪĶŅĬĽƢĲŀĶƢĴŀŇĬĲŅ
ŏĶħĽŏĮĔőĪĶŏĴĨĶňȮĔŅĶĻŉĔļŅĮƤěěńĵĪŅĚŏėĶŊŗŀĚĴŊŀŐĸŃĪŅĚŏėĴňĪňŗĴňįĸĨƞŀĔŅĶĺŇŏėĶŅŃľƢĮĶŇĴŅĦīŅĨŋőħĵŏĪėĬŇėŏĲ
ĸĴŀŃĨŀĴĴŇĔŐŀĭĞŀĶƢĭĝńĬĽŏĮĔőĪĶŏĴĨĶňȮĔŅĶŏĨĶňĵĴĨńĺŀĵƞŅĚŐĸŃĔŅĶĺŇŏėĶŅŃľƢĮĶŇĴŅĦīŅĨŋőħĵŏĪėĬŇėŏĲĸĴ
ŀŃĨŀĴĴŇĔŐŀĭĞŀĶƢĭĝńĬĽŏĮĔőĪĶŏĴĨĶňȮĔŅĶĻŉĔļŅĮƤěěńĵĪňŗĴňįĸĨƞŀĮĶŃĽŇĪīŇĳŅıĕŀĚėŀĸńĴĬƢŒĬŐĔƠĽőėĶĴŅőĪĔ
ĶŅĲƖȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚėŋĦĳŅıŐĸŃŏĝŇĚĮĶŇĴŅĦőħĵŏĪėĬŇėŐĔƠĽőėĶĴŅőĪĔĶŅĲƖȮĔŅĶĻŉĔļŅĮƤěěńĵĪňŗĴňįĸĨƞŀ
ĮĶŃĽŇĪīŇĳŅıĔŅĶŐĵĔŒĬŏĪėĬŇėĸŇėĺŇħőėĶĴŅőĪĔĶŅĲƖĽĴĶĶĩĬŃĽŌĚȮŐĸŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĮĶŇĴŅĦőħĵŏĪėĬŇėȮ
ĸŇėĺŇħőėĶĴŅőĪĔĶŅĲƖĽĴĶĶĩĬŃĽŌĚ 
 Apparatus and techniques generally used in analytical laboratory and laboratory 
safety practices, quantitative analysis by ultraviolet-visible spectrophotometry, quantitative 
analysis by emission spectrometry, qualitative analysis by Fourier-transform infrared 
spectrometry, study of instrumental and chemical factors affecting quantitative analysis of 
element by flame atomic absorption spectrometry, sample preparation and quantitative 
analysis of element by flame atomic absorption spectrometry, study of factors affecting 
column efficiency in gas chromatography, quantitative and quantitative analysis by gas 
chromatography, study of factors affecting separation efficiency in high performance liquid 
chromatography and quantitative analysis by high performance liquid chromatography 

 

ĺ.ėĴ. 13/ȮȮ(203351)   : ĔŅĶŏĮƙŅŐĔƟĺȮ  2&1-3-2' 
CHEMȮ13/     : Glass Blowing 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ ȮȮȮȮ: ȮȮĺ,ėĴ,Ȯ102 ľĶŊŀ ĺ,ėĴ,Ȯ111 ľĶŊŀ ĺ,ėĴ,Ȯ116 ľĶŊŀ ĺ,ėĴ,Ȯ151 ľĶŊŀ ĺ,ėĴ,Ȯ

154 ľĶŊŀȮĺ,ėĴ,Ȯ162 ľĶŊŀ ĺ,ėĴ,Ȯ171 ľĶŊŀĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅȮȮ 
  ėŜŅěŜŅĔńħėĺŅĴĕŀĚŐĔƟĺȮľĸńĔĔŅĶĔŅĶŏĔŇħŐĔƟĺȮĔŅĶľĸŀĴŐĔƟĺȮőėĶĚĽĶƟŅĚĕŀĚŐĔƟĺȮŏĪėőĬőĸĵňŐĔƟĺȮŐĸŃ

ĮĢŇĭńĨŇĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚ 

ȮȮDefinition of a glass, principles of glass formation, glass melting, structures of glasses, 

glass technologyȮand related laboratory 

 
ĺ.ėĴ. 130  (203350)   : ėĺŅĴĮĸŀħĳńĵŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶŏėĴň      2(0-.-2) 
CHEMȮ130     : Safety in the Chemistry Laboratory 
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ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :   ĺ,ėĴ,Ȯ///ȮŐĸŃȮĺ,ėĴ,Ȯ//3;ȮľĶŊŀȮĺ,ėĴ,Ȯ/.2ȮŐĸŃȮĺ,ėĴ,Ȯ/.6;Ȯ 
   ľĶŊŀĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 

ĪńĻĬėĨŇŐĸŃĺńĥĬīĶĶĴėĺŅĴĮĸŀħĳńĵȮĔġľĴŅĵȮĴŅĨĶģŅĬȮŐĸŃĕƟŀĭńĚėńĭĪňŗŏĔňŗĵĺĕƟŀĚĔńĭėĺŅĴ
ĮĸŀħĳńĵĪŅĚŏėĴňȮŏŀĔĽŅĶĔŜŅĔńĭĕƟŀĴŌĸėĺŅĴĮĸŀħĳńĵȮėĺŅĴŏĽňŗĵĚŐĸŃĔŅĶĭĶŇľŅĶėĺŅĴŏĽňŗĵĚȮĔŅĶĪŜŅŒľƟŏĮƦĬĔĸŅĚ
ŐĸŃĔŅĶĪŜŅĸŅĵĽŅĶŏėĴňĪňŗŏĮƦĬŀńĬĨĶŅĵŀĵƞŅĚĮĸŀħĳńĵȮĔŅĶľĸňĔŏĸňŗĵĚėĺŅĴŏĽňŗĵĚŀŊŗĬȮŕȮŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶŏėĴňȮĔŅĶ
ĨŀĭőĨƟĜŋĔŏĜŇĬĨƞŀŀŋĭńĨŇŏľĨŋŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶŏėĴň     

Safety attitude and culture, law, standard, and regulation in chemical safety, safety 
data sheets, risks and risk management, neutralization and safe destruction of chemical 
hazardous substances, avoidance of other risks in the chemistry laboratory and emergency 
response to accidents within the chemical laboratory 
 
ĺ.ėĴ. 355 (203355)   : ŏĪėĬŇėŏĝŇĚĨńĺŏĸĕŒĬĪŅĚŏėĴň       2(2-0-4) 
CHEM 355      : Numerical Techniques in Chemistry 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮȮ :  Ȯĺ.ėĴ. 104 ľĶŊŀȮĺ,ėĴ,Ȯ//1;ȮŐĸŃȮĺ.ėĦ. 112 ľĶŊŀȮĺ,ėĦ,Ȯ//4  

ĳŅıĶĺĴĕŀĚĺŇīňŏĝŇĚĨńĺŏĸĕŐĸŃĔŅĶĺŇŏėĶŅŃľƢėĺŅĴėĸŅħŏėĸŊŗŀĬȮĮĶŇĴŅĦĽńĴıńĬīƢŏĝŇĚĨńĺŏĸĕȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĔŅĶĮĶŃĴĺĸĽńĠĠŅĦŒĬŏėĶŊŗŀĚĴŊŀĺŇŏėĶŅŃľƢȮěĸĬĻŅĽĨĶƢŏėĴňŏĝŇĚĨńĺŏĸĕȮŐĸŃŏĪėĬŇėŏĝŇĚĨńĺŏĸĕĽŜŅľĶńĭĔŅĶľŅėƞŅ
ŏľĴŅŃĽĴ 

Concept of numerical methodsȮand error analysis, numerical stoichiometry, signal 
processing in analytical instruments, numerical chemical kinetics and numerical optimization 
problems 
 

ĺ.ėĴ. 399  (203399)   : ĔŅĶİƗĔĚŅĬ  1(0-6-0) 
CHEM 399      : Job Training 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ     :   ĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗȮ3 ľĶŊŀĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ Ȯ 

ȮȮȮĔŅĶİƗĔĚŅĬŒĬľĬƞĺĵĚŅĬŏŀĔĝĬľĶŊŀĶńģĭŅĸŏĮƦĬĶŃĵŃŏĺĸŅŀĵƞŅĚĬƟŀĵľĔĽńĮħŅľƢŒĬĶŃľĺƞŅĚĮƕħĳŅė
ŏĶňĵĬķħŌĶƟŀĬȮŒĬĔĶĦňĪňŗĽĩŅĬĔŅĶĦƢœĴƞĮĔĨŇȮĬńĔĻŉĔļŅŀŅěĪŜŅĮƤĠľŅıŇŏĻļĪħŐĪĬĔŅĶİƗĔĚŅĬ ŐĸŃĴňĔŅĶĺńħįĸ
őħĵĔŅĶŒľƟĸŜŅħńĭĕńŘĬŏĮƦĬĪňŗĬƞŅıŀŒěȮ&Satisfactory : S) ľĶŊŀœĴƞŏĮƦĬĪňŗĬƞŅıŀŒěȮ(Unsatisfactory : U) 

Job training not less than six weeks in private or governmental section during 
summer vacation. Under unusual circumstances, a special problem may be assigned in place 
of the training. Grading will be given on satisfactory or unsatisfactory basis 
 

ĺ.ėĴ. 404  (203404)   : ŏėĴňŏŁŏĪŀőĶœĞėĸŇĔ       2(2-0-4) 
CHEM 404      : Heterocyclic Chemistry 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ ȮȮȮȮ:   ĺ.ėĴ. 202 
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  ĔŅĶěŜŅŐĬĔĮĶŃŏĳĪŐĸŃĔŅĶŏĶňĵĔĝŊŗŀȮĽŅĶŏŁŏĪŀőĶœĞėĸŇĔĕĬŅħľƟŅŀŃĨŀĴĪňŗĴňŏŁŏĪŀőĶŀŃĨŀĴľĬŉŗĚ
ŀŃĨŀĴȮĽŅĶŏŁŏĪŀőĶœĞėĸŇĔĕĬŅħľƟŅŀŃĨŀĴĪňŗĴňŏŁŏĪŀőĶŀŃĨŀĴĽŀĚŀŃĨŀĴȮĽŅĶŏŁŏĪŀőĶœĞėĸŇĔĕĬŅħľĔ
ŀŃĨŀĴĪňŗĴňŏŁŏĪŀőĶŀŃĨŀĴľĬŉŗĚŀŃĨŀĴȮĽŅĶŏŁŏĪŀőĶœĞėĸŇĔĕĬŅħľĔŀŃĨŀĴĪňŗĴňŏŁŏĪŀőĶŀŃĨŀĴĽŀĚŀŃĨŀĴ 
ŐĸŃĔŅĶĮĶŃĵŋĔĨƢŏĔňŗĵĺĔńĭĽŅĶŏŁŏĪŀőĶœĞėĸŇĔŒĬĔŅĶĽńĚŏėĶŅŃľƢĵŅŐĸŃĽŅĶŀŀĔķĪīŇśĪŅĚĝňĺĳŅı  
  Classification and nomenclature,Ȯfive-membered heterocyclics withȮone-
heteroatom,five-membered heterocyclics with two-heteroatoms, six-membered heterocyclics 
with one-heteroatom and six-membered heterocyclics with two-heteroatoms, applications of 
heterocycles in synthesis of pharmaceuticals and biologically active molecules 
 
ĺ.ėĴ. 405  (203405)   : ŏėĴňįĸŇĨĳńĦĤƢīĶĶĴĝŅĨŇ       2(2-0-4) 
CHEM 405      : Natural Product Chemistry 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ :   ĺ.ėĴ. 202 
  ėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬŏĔňŗĵĺĔńĭŏėĴňĕŀĚįĸŇĨĳńĦĤƢīĶĶĴĝŅĨŇȮĺŇĩňĝňĺĽńĚŏėĶŅŃľƢĕŀĚĽŅĶŏĴŐĪĭŀœĸĨƢĪŋĨŇĵĳŌĴŇȮ
ĺŇīňĺŇěńĵŏĔňŗĵĺĔńĭĽŅĶŀŀĔķĪīŇśĪŅĚĝňĺĳŅıěŅĔıŊĝȮȮŏėĶŊŗŀĚĽŜŅŀŅĚŐĸŃĵŅěŅĔįĸŇĨĳńĦĤƢīĶĶĴĝŅĨŇ 

     Overview of natural products chemistry,Ȯbiosynthesis pathways of secondary 
metabolites, methods in natural product research, cosmetics and drugs from natural 
products 
 

ĺ.ėĴ. 406  (203406)   : ĔŅĶĽńĚŏėĶŅŃľƢĪŅĚŏėĴňŀŇĬĪĶňĵƢ       2(2-0-4) 
CHEM 406      : Organic Synthesis 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ ȮȮȮȮ:   ĺ.ėĴ. 202 

   ĔŅĶĺŅĚŐįĬĔŅĶĽńĚŏėĶŅŃľƢĽŅĶŀŇĬĪĶňĵƢȮľĴŌƞĮĔĮƚŀĚŒĬĔŅĶĽńĚŏėĶŅŃľƢŒĬŏėĴňŀŇĬĪĶňĵƢ ĳŅıĶĺĴĕŀĚ
ĮĢŇĔŇĶŇĵŅŏėĴňŀŇĬĪĶňĵƢ ĔŅĶĽńĚŏėĶŅŃľƢőĴŏĸĔŋĸŏĮƚŅľĴŅĵĪňŗĴňľĴŌƞĲƤĚĔƢĝńĬŏħňŗĵĺ ĔŅĶĽńĚŏėĶŅŃľƢőĴŏĸĔŋĸŏĮƚŅľĴŅĵĪňŗĴň
ĽŀĚľĴŌƞĲƤĚĔƢĝńĬ ĔŅĶĽńĚŏėĶŅŃľƢĽŅĶĪňŗŏĮƦĬĺĚȮŐĸŃĔŅĶĽńĚŏėĶŅŃľƢĽŅĶĮĶŃĔŀĭĪňŗŏĔŇħĕŉŘĬŏŀĚĨŅĴīĶĶĴĝŅĨŇ 
    Synthesis planning of organic compounds,Ȯprotecting groups in organic synthesis, 
overview of organic reactions, synthesis of monofunctional target molecules, synthesis of 
bifunctional target molecules, synthesis of compounds containing rings and synthesis of 
natural occurring compounds 
 

ĺ.ėĴ. 413  (203413)   : ĽŏĮĔőĪĶĽőĔĮƖĪŅĚŏėĴňŀĬŇĬĪĶňĵƢ       2(2-0-4) 
CHEM 413      : Inorganic Spectroscopy 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ ȮȮȮȮ:  Ȯĺ.ėĴ.Ȯ0// 
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ĽĴĴŅĨĶŐĸŃıŀĵĪƢĔĶŋĮȮĽŏĮĔőĪĶĽőĔĮƖĕŀĚĔŅĶĽńŗĬȮĬŇĺŏėĸňĵĶƢŐĴĔŏĬĨŇĔŏĶőĞŐĬĬĞƢĽŏĮĔőĪĶĽőĔĮƖȮ
ŀŇŏĸŖĔĨĶŀĬĽĮƕĬŏĶőĞŐĬĬĞƢĽŏĮĔőĪĶĽőĔĮƖȮĽŏĮĔőĪĶĽőĔĮƖĕŀĚĔŅĶħŌħĔĸŊĬŐĽĚŐĸŃĔŅĶŏĮĸƞĚŐĽĚȮĴŀĽĭŅĺĶƢ
ĽŏĮĔőĪĶĽőĔĮƖ 

Symmetry and point group, vibrational spectroscopy, nuclear magnetic resonance 
spectroscopy, electron spin resonance spectroscopy, electronic absorption and emission 
spectroscopy, and Mössbauer spectroscopy 

 
ĺ.ėĴ. 414  (203414)   : ĺŇīňŏĝŇĚĔŅĵĳŅıŒĬŏėĴňŀĬŇĬĪĶňĵƢ       2(2-0-4) 
CHEM 414      : Physical Methods in Inorganic Chemistry 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ : ĺ.ėĴ. 315 ľĶŊŀȮĺ,ėĴ,Ȯ1/4 

ȮȮȮȮĔŅĶŏĸňŘĵĺŏĭĬĕŀĚĶńĚĽňŏŀĔĞƢȮěŋĸĪĶĶĻĬƢĻŅĽĨĶƢŀŇŏĸŖĔĨĶŀĬŐĭĭĽƞŀĚįƞŅĬȮěŋĸĪĶĶĻĬƢĻŅĽĨĶƢ
ŀŇŏĸŖĔĨĶŀĬŐĭĭĽƞŀĚĔĶŅħȮŐĸŃŏĪėĬŇėĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĮĶŃĵŋĔĨƢŒĝƟŐĽĚĞŇĬőėĶĨĶŀĬ  
     X-ray diffraction, transmission electron microscopy, scanning electron microscopy, 
and techniques relevance to the application of synchrotron light 
 

ĺ.ėĴ. 420  (203420)   : ĔŅĶŏĶƞĚĮĢŇĔŇĶŇĵŅŐĸŃĔŅĶľŅĸńĔļĦŃŏĜıŅŃıŊŘĬįŇĺ       2(2-0-4) 

CHEM 420      : Catalysis and Surface Characterization 

ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ : ĺ.ėĴ.Ȯ222 ľĶŊŀĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 

  ĭĪĬŜŅŏĔňŗĵĺĔńĭőėĶĚĽĶƟŅĚĕŀĚıŊŘĬįŇĺŐĸŃĨńĺħŌħĞńĭ ĔŅĶħŌħĞńĭĪŅĚĔŅĵĳŅıŐĸŃĔŅĶħŌħĞńĭĪŅĚŏėĴňȮ

ŀĚėƢĮĶŃĔŀĭĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅȮĔŅĶŏĨĶňĵĴŐĸŃĽĴĭńĨŇĪňŗŏĔňŗĵĺĕƟŀĚȮĔŅĶŏĶƞĚĮĢŇĔŇĶŇĵŅŏŀĔıńĬīƢȮĔŅĶŏĶƞĚĮĢŇĔŇĶŇĵŅȮȮȮȮȮ

ĺŇĺŇīıńĬīƢŐĸŃĔŅĶĺŇŏėĶŅŃľƢĸńĔļĦŃŏĜıŅŃĕŀĚıŊŘĬįŇĺ 

  Introduction of surface and adsorbate structures, physisorption and chemisorption, 

catalyst compositions, preparations, and relatedȮproperties, homogeneous catalysis, 

heterogeneous catalysis and surfaceȮcharacterization 
 

ĺ.ėĴ. 426  (203426)   : ĺŇīňĪŅĚŏėĴňŏĝŇĚėŀĴıŇĺŏĨŀĶƢ       2(2-0-4) 

CHEM 426      : Methods in Computational Chemistry 

ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ : ĺ.ėĴ. 223 

ĺŇīňĮģĴīŅĨŋȮĺŇīňĔŉŗĚĮĶŃěńĔļƢȮıŊŘĬįŇĺıĸńĚĚŅĬĻńĔĵƢŐĸŃĔŅĶľŅőėĶĚĽĶƟŅĚĪňŗŏľĴŅŃĽĴĪňŗĽŋħȮĔŅĶėŜŅĬĺĦ
ĽĴĭńĨŇĕŀĚőĴŏĸĔŋĸěŅĔőėĶĚĽĶƟŅĚŀŇŏĸŖĔĪĶŀĬŇĔĽƢ ĔĸĻŅĽĨĶƢĽĩŇĨŇȮŐĸŃĺŇīňĔŅĶěŜŅĸŀĚĶŃħńĭőĴŏĸĔŋĸ 
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First principle methods, semi-empirical methods, potential energy surface and 
structural optimization, calculations of molecular properties from electronic structures, 
statistical mechanics and molecular simulation methods 
 
ĺ.ėĴ. 427  (203427)   : ĔŅĶŀŀĔŐĭĭĽŅĶĝňĺőĴŏĸĔŋĸŐĸŃĺńĽħŋ       2(2-0-4) 

CHEM 427      : Biomolecular and Material Design 

ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ : ĺ,ėĴ,Ȯ/.2 ľĶŊŀȮĺ,ėĴ,Ȯ/13; ŐĸŃȮĺ,ėĦ,Ȯ//2 ľĶŊŀȮĺ,ėĦ,Ȯ116;ȮŐĸŃȮ 

       ĺ,ĲĽ,Ȯ187;ȮľĶŊŀĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 

ĔŅĶĽĶƟŅĚŐĭĭěŜŅĸŀĚĽŅĶĝňĺőĴŏĸĔŋĸ (ĝňĺĽŅĶĽĬŏĪĻ ĔŅĶĵŉħěńĭĕŀĚőĴŏĸĔŋĸĵŅŐĸŃĔŅĶĽĶƟŅĚĳŅı
őĴŏĸĔŋĸĽŅĴĴŇĨŇ ĔŅĶėŜŅĬĺĦĔĸĻŅĽĨĶƢėĺŀĬĨńĴ-ĔĸĻŅĽĨĶƢőĴŏĸĔŋĸĽŜŅľĶńĭĶŃĭĭĝňĺőĴŏĸĔŋĸȮŐĸŃĔŅĶěŜŅĸŀĚ
ıĸĻŅĽĨĶƢŏĝŇĚőĴŏĸĔŋĸĽŜŅľĶńĭĶŃĭĭĝňĺőĴŏĸĔŋĸĕĬŅħŒľĠƞ)ȮŐĸŃĔŅĶĽĶƟŅĚŐĭĭěŜŅĸŀĚĺńĽħŋȮ&ĴŋĴĴŀĚľĸŅĵĴŅĨĶŅ
ĽƞĺĬĕŀĚĺńĽħŋőħĵŏėĴňŏĝŇĚėŀĴıŇĺŏĨŀĶƢ ŀńĬĨĶĔŇĶŇĵŅĪŅĚŏėĴňŐĸŃĔŅĶĪŜŅĬŅĵĽĴĭńĨŇĕŀĚĺńĽħŋȮĔŅĶěŜŅĸŀĚŏĝŇĚŀŃĨŀĴ
ĕŀĚıŀĸŇŏĴŀĶƢȮŐĸŃőėĶĚĽĶƟŅĚŏĝŇĚŀŇŏĸŖĔĨĶŀĬŐĸŃıĸńĚĚŅĬĵŉħŏľĬňŗĵĺ' 

Biomolecule modelingȮ(bioinformatics, molecular docking and molecular 
virtualization, quantum mechanics/molecular mechanics calculationsȮfor bio-molecular 
system and molecular dynamics large-scale simulations for bio-molecular system) and 
materials modeling (multiscale view of materialsȮvia computational chemistry, chemical 
interactions and materials property prediction, atomistic simulation of polymers, electronic 
structure and bindingȮenergy) 
 

ĺ.ėĴ. 428  (203428)   : ŏėĴňĽŅĶĽĬŏĪĻ      2(2-0-4) 

CHEM 428      : Chemoinformatics 

ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ : ĺ,ėĴ,Ȯ104 ŐĸŃȮĺ,ĽĩȮ042 

ŐĬĺėŇħĕŀĚĺŇĪĵŅĻŅĽĨĶƢĕƟŀĴŌĸŒĬĪŅĚŏėĴňȮĔŅĶĽĶƟŅĚŐĭĭěŜŅĸŀĚėĺŅĴĽńĴıńĬīƢĕŀĚőėĶĚĽĶƟŅĚĔńĭ
ėŋĦĽĴĭńĨŇŏĝŇĚĮĶŇĴŅĦȮ&ėŇĺŏŀĽıňŀŅĶƢ'ȮĔŅĶĺŇŏėĶŅŃľƢŏėĶŊŀĕƞŅĵĮĢŇĔŇĶŇĵŅŏėĴňȮĮƤĠĠŅĮĶŃħŇļģƢȮ&ŏŀœŀ'ȮŒĬĪŅĚŏėĴň
ŐĸŃĔŅĶėĦĬŅŐĭĭėĺŀĬĨńĴŒĬĪŅĚŏėĴň     

Concepts of data science approach in chemistry, quantitative structure-property 
relation (QSPR) modeling, chemical reaction network analysis, artificial intelligence (AI) in 
chemistry and quantum computing in chemistry 

 

ĺ.ėĴ. 431  (203431)   : ŏĪėĬŇėĪŅĚŏėĴňĺŇŏėĶŅŃľƢĕńŘĬĽŌĚ       2(2-0-4) 
CHEM 431      : Advanced Techniques in Analytical Chemistry 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ :   ĺ.ėĴ. 333  
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ĺŇīňĶńĚĽňŏŀĔĞƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢȮĶŅĴŅĬĽŏĮĔőĪĶĽőĔĮƖŐĸŃĔŅĶĮĶŃĵŋĔĨƢȮŏĬňĵĶƢŀŇĬĲĶŅŏĶħĽŏĮĔőĪĶȮ
ĽőĔĮƖŐĸŃĔŅĶĮĶŃĵŋĔĨƢȮĔŅĶĺŇŏėĶŅŃľƢŏėőĴŏĴĪĶŇĔĞƢŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 

X-ray methods and applications, raman spectroscopy and applications, near 
infrared spectroscopy and applications, chemometric analysesȮand applications 

 
ĺ.ėĴ. 434  (203434)   : ĔĶŃĭĺĬĔŅĶĺŇŏėĶŅŃľƢŐĸŃŏĪėĬŇėĕńŘĬĽŌĚ       2(2-0-4) 
       ĽŜŅľĶńĭĨńĺŀĵƞŅĚěĶŇĚ  
CHEM 434      : Analytical Procedure and Advanced  
       Techniques for Real Samples 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮȮȮȮ:   ĺ.ėĴ. 331; ľĶŊŀȮĺ.ėĴ. 332 ŐĸŃ ĺ.ėĴ. 333 

ŏĪėĬŇėĔŅĶĪĺĬĽŀĭŐĸŃĵŊĬĵńĬėĺŅĴĬƞŅŏĝŊŗŀĩŊŀĕŀĚĺŇīňĺŇŏėĶŅŃľƢĨŅĴĴŅĨĶģŅĬĽŅĔĸȮȮŏĪėĬŇė            
ĔŅĶĽŋƞĴȮĔŅĶĶńĔļŅĽĳŅıȮŐĸŃĔŅĶŏĨĶňĵĴĨńĺŀĵƞŅĚȮŀŇĬħńĔĪňĲĸňėńıŏıŇĸıĸŅĽĴŅȮůȮŐĴĽĽŏĮĔőĨĶŏĴĨĶňŐĸŃ      
ĔŅĶĮĶŃĵŋĔĨƢȮőĲĸŀŇĬŏěėĝńĬŀŃĬŅĸŇĞŇĽŐĸŃĔŅĶĮĶŃĵŋĔĨƢȮĞňŏėĺĬŏĝňĵĸŀŇĬŏěėĝńĬŀŃĬŅĸŇĞŇĽŐĸŃĔŅĶĮĶŃĵŋĔĨƢȮ      
ŐĸĭŀŀĬŀŃĝŇĭŐĸŃĶŃĭĭĔŅĶœľĸģŅĬĔĶŃħŅļŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 

Verification and validation techniques for reliability of the analytical methods 
complied with international standard, techniques for sampling, preservation and preparation 
of sample, inductively coupled plasma ů mass spectrometry and its applications, flow 
injection analysis and its applications, sequential injection analysis and its applications, and 
lab-on-a-chip and paper-based flow systems and their applications 

 

ĺ.ėĴ. 435  (203435)   : œĲĲƚŅŏėĴňĺŇŏėĶŅŃľƢĕńŘĬĽŌĚ        2(2-0-4) 
CHEM 435      : Advanced Electroanalytical Chemistry 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ ȮȮȮȮ:   ĺ.ėĴ. 232 ŐĸŃȮĺ.ėĴ. 287  

ĳŅıĶĺĴœĲĲƚŅŏėĴňĺŇŏėĶŅŃľƢĕńŘĬĽŌĚȮŀŇŏĸŖėĪĶŀĬŇĔĽƢĽŜŅľĶńĭœĲĲƚŅŏėĴňȮőĺĸŐĪĴŏĴĨĶňĕńŘĬĽŌĚȮŏĞĬŏĞŀĶƢĕńŘĬ
ĽŌĚȮŐĸŃĔĶĦňĻŉĔļŅĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏĪėĬŇė 

Overview of advanced electroanalytical chemistry, electronics for 
electrochemistry, advanced voltammetry, advanced sensors and case studies on the 
application of the techniques 

 
ĺ.ėĴ. 458  (203458)   : ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚŏėĴňȮ1       2(2-0-4) 
CHEM 458      : Selected Topics in Chemistry 1  
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮ :  ĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 
 ľńĺĕƟŀŒľĴƞŕȮĪňŗĬƞŅĽĬŒěĪŅĚŏėĴňȮ  
 Topic of current interest in chemistry. 
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ĺ.ėĴ. 459  (203459)   : ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚŏėĴňȮ2     2(2-0-4) 
CHEM 459      : Selected Topics in Chemistry 2    
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ ȮȮȮȮ: ȮȮĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 
 ľńĺĕƟŀŒľĴƞŕȮĪňŗĬƞŅĽĬŒěĪŅĚŏėĴňȮ  
 Topic of current interest in chemistry. 
 
ĺ.ėĴ. 471  (203471) :   ĽĴĭńĨŇŐĸŃĔŅĶľŅĸńĔļĦŃŏĜıŅŃĕŀĚĺńĽħŋıŀĸŇŏĴŀĶƢ                  2(2-0-4) 
CHEM 471      :   Properties and Characterization of Polymeric Materials 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ :   ĺ.ėĴ.Ȯ324 ľĶŊŀĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅȮ 
ȮȮ     ȮȮȮȮȮȮȮ  ; ŐĸŃĸĚĪŃŏĭňĵĬıĶƟŀĴĔńĭȮĺ.ėĴ. 477 

ĔŅĶĪĭĪĺĬŏĔňŗĵĺĔńĭŏėĴňıŀĸŇŏĴŀĶƢ ĬŘŜŅľĬńĔőĴŏĸĔŋĸŏĜĸňŗĵŐĸŃĔŅĶĔĶŃěŅĵĕŀĚĬŘŜŅľĬńĔőĴŏĸĔŋĸĕŀĚıŀ
ĸŇŏĴŀĶƢ ĔŅĶŏĮĸňŗĵĬĽĩŅĬŃĪŅĚėĺŅĴĶƟŀĬĕŀĚıŀĸŇŏĴŀĶƢ ĽĴĭńĨŇŏĝŇĚĔĸĕŀĚıŀĸŇŏĴŀĶƢȮĔŅĶŏĽŊŗŀĴĽĳŅıŐĸŃ
ŏĽĩňĵĶĳŅıĕŀĚıŀĸŇŏĴŀĶƢ 

Review of polymer chemistry, polymer molecular weight averages and distribution, 
thermal transitions in polymers, mechanical propertiesȮof polymers, degradation and 
stabilization of polymers 
 
ĺ.ėĴ. 472  (203472)      : ȮȮıĸŅĽĨŇĔĝňĺĳŅıŐĸŃıŀĸŇŏĴŀĶƢŀńěĜĶŇĵŃ                        2(2-0-4) 
CHEM 472     :  Bioplastics and Smart Polymers 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ  :   ĺ.ėĴ.324 ľĶŊŀĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 

ĭĪĬŜŅŐĸŃĔŅĶŐĭƞĚĮĶŃŏĳĪĕŀĚıŀĸŇŏĴŀĶƢĵƞŀĵĽĸŅĵœħƟȮıŀĸŇŏŀĽŏĪŀĶƢĪňŗĵƞŀĵĽĸŅĵœħƟ: ĔŅĶĽńĚŏėĶŅŃľƢ
ŐĸŃĽĴĭńĨŇ ȮŐĬĺĪŅĚĔŅĶĽĸŅĵĨńĺĕŀĚıŀĸŇŏĴŀĶƢȮıŀĸŇŏĴŀĶƢĪňŗĽĸŅĵĨńĺœħƟĽŜŅľĶńĭŒĝƟŏĮƦĬıĸŅĽĨŇĔĝňĺĳŅıȮȮĭĪĬŜŅ
ŏĔňŗĵĺĔńĭıŀĸŇŏĴŀĶƢŀńěĜĶŇĵŃȮȮȮőėĶĚĽĶƟŅĚ ŀńĬĨĶĔŇĶŇĵŅ ėŀĬĲŀŏĴĝńĬĕŀĚıŀĸŇŏĴŀĶƢŀńěĜĶŇĵŃȮȮŀŋĦľıĸĻŅĽĨĶƢĕŀĚ
ıŀĸŇŏĴŀĶƢŒĬĽŅĶĸŃĸŅĵȮȮĔŅĶŐĭƞĚĮĶŃŏĳĪŐĸŃĽĴĭńĨŇĕŀĚıŀĸŇŏĴŀĶƢŀńěĜĶŇĵŃȮŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟıŀĸŇŏĴŀĶƢ
ŀńěĜĶŇĵŃŒĬĪŅĚĔŅĶŐıĪĵƢ 

Introduction and classification of biodegradable polymers, biodegradable polyester: 
synthesis and properties, routes of polymer degradation, biodegradable polymers for use as 
bioplastics, introduction to smart polymers, structure, interaction and conformation of smart 
polymers, thermodynamics of polymer in solution, classification and properties of smart 
polymer and applications of smart polymers in medicine 
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ĺ.ėĴ. 473  (203473) :   ėĺŅĴĽńĴıńĬīƢĕŀĚőėĶĚĽĶƟŅĚŐĸŃĽĴĭńĨŇĕŀĚıŀĸŇŏĴŀĶƢ               2(2-0-4) 
CHEM 473      :  Structure-Property Relationship of Polymers                ȮȮȮȮȮȮȮȮȮ 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ  :   ĺ.ėĴ.324 ľĶŊŀĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 

őėĶĚĽĶƟŅĚĕŀĚıŀĸŇŏĴŀĶƢȮīĶĶĴĝŅĨŇĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚőĴŏĸĔŋĸıŀĸŇŏĴŀĶƢȮĽńĦģŅĬĺŇĪĵŅĕŀĚıŀĸŇŏĴŀĶƢȮ
įĸĕŀĚėĺŅĴĶƟŀĬĨƞŀĽĩŅĬŃĕŀĚıŀĸŇŏĴŀĶƢȮĽĳŅıľĵŋƞĬľĬŊħȮŐĭĭěŜŅĸŀĚŏĝŇĚĔĸĕŀĚĽĳŅıľĵŋƞĬľĬŊħȮĔŅĶĪħĽŀĭ
ĽĴĭńĨŇĕŀĚĽĳŅıľĵŋƞĬľĬŊħȮ&ĔŅĶĺŇŏėĶŅŃľƢĽĴĭńĨŇĪŅĚĔĸŐĭĭıĸĺńĨ' 

The structure of polymers, nature of molecular motion in polymers, polymer 
morphology, effect of temperature to state of polymer, viscoelasticity, mechanical models 
of viscoelasticity and experimental determination of viscoelastic properties (dynamic 
mechanical analysis) 

 

ĺ.ėĴ. 474  (203474)   : ĮĢŇĔŇĶŇĵŅŐĸŃĔŅĶĽńĚŏėĶŅŃľƢıŀĸŇŏĴŀĶƢ       2(2-0-4) 
CHEM 474      : Reactions and Synthesis Methods of Polymers 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ     :  Ȯĺ.ėĴ. 102ȮľĶŊŀĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ; 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŐĸŃĸĚĪŃŏĭňĵĬŏĶňĵĬıĶƟŀĴĔńĭ ĺ.ėĴ. 476  

ıŀĸŇŏĴŀœĶŏĞĝńĬŐĭĭĕńŘĬȮ&ėĺĭŐĬƞĬŐĸŃœĴƞėĺĭŐĬƞĬ'ȮıŀĸŇŏĴŀœĶŏĞĝńĬŐĭĭŏĮƕħĺĚȮıŀĸŇŏĴŀœĶŏĞĝńĬ
ŐĭĭŏĨŇĴȮ&ŐĶħŇėŀĸŐĸŃœŀŀŀĬŇĔ'ȮıŀĸŇŏĴŀœĶŏĞĝńĬŐĭĭĽŏĨŀĶŇőŀěŜŅŏıŅŃȮ&ĞňŏĔŀĶƢ-ŐĬĨĨŅıŀĸŇŏĴŀœĶŏĞĝńĬ'ȮȮȮȮȮȮȮȮȮȮȮ
őėıŀĸŇŏĴŀœĶŏĞĝńĬȮŐĸŃĺŇīňŒĬĪŅĚĮĢŇĭńĨŇĽŜŅľĶńĭĔŅĶĽńĚŏėĶŅŃľƢıŀĸŇŏĴŀĶƢ 

Step-wise polymerization (condensation and non-condensation), ring-opening 
polymerization, addition polymerization (radical and ionic polymerization), stereospecific 
polymerization (Ziegler-Natta polymerization), copolymerization and practical methods of 
polymerization. 

 Step-wise polymerization (condensation and non-condensation), ring-opening polymerization, addition polymerization (radical and ionic polymerization), stereospecific polymerization (Ziegler-Natta polymerization), copolymerization and practical  
ĺ.ėĴ. 477  (203477)   : ĮĢŇĭńĨŇĔŅĶŏėĴňıŀĸŇŏĴŀĶƢȮ1     1(0-3-0) 
CHEM 477      : Polymer Chemistry Laboratory 1 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ : ȮȮĸĚĪŃŏĭňĵĬŏĶňĵĬıĶƟŀĴĔńĭȮĺ.ėĴ. 471 ľĶŊŀȮĺ,ėĴ,Ȯ253; 
               ȮľĶŊŀĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 

ĔŅĶľŅĬŘŜŅľĬńĔőĴŏĸĔŋĸĕŀĚıŀĸŇŏĴŀĶƢőħĵĔŅĶĺŇŏėĶŅŃľƢľĴŌƞĮĸŅĵȮĔŅĶľŅĬŘŜŅľĬńĔőĴŏĸĔŋĸĕŀĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ıŀĸŇŏĴŀĶƢőħĵĔŅĶĺńħėĺŅĴľĬŊħĕŀĚĽŅĶĸŃĸŅĵŏěŊŀěŅĚȮȮĔŅĶľŅėĺŅĴľĬŅŐĬƞĬĕŀĚıŀĸŇŏĴŀĶƢőħĵĺŇīňŏħĬĞŇĨň
ŏĔĶŏħňĵĬėŀĸńĴĬƢȮȮĔŅĶĺŇŏėĶŅŃľƢĽĴĭńĨŇĪŅĚėĺŅĴĶƟŀĬĕŀĚıŀĸŇŏĴŀĶƢőħĵŏĪėĬŇėħŇĲŏĲŀŏĶĬŏĞňĵĸĽŐĔĬĬŇĚȮȮȮȮȮȮȮȮȮȮȮȮȮ
ŐėĸŀĶŇŏĴĨĶňȮ&ħňŏŀĽĞň'ȮĔŅĶĺŇŏėĶŅŃľƢĽĴĭńĨŇĪŅĚėĺŅĴĶƟŀĬĕŀĚıŀĸŇŏĴŀĶƢőħĵŏĪėĬŇėŏĪŀĶƢőĴĔĶŅĺŇŏĴĨĶŇĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ŀŃĬŅœĸĞŇĽȮ&Īňěňŏŀ'ȮȮĔŅĶľŅŀŋĦľĳŌĴŇĔŅĶŏĮĸňŗĵĬĽĩŅĬŃėĸƟŅĵŐĔƟĺĕŀĚıŀĸŇŏĴŀĶƢőħĵĔŅĶĺńħėƞŅħńĝĬňľńĔŏľĕŀĚŐĽĚȮȮ
ĔŅĶľŅėƞŅŀŃŏĞĨŇĸŐĸŃħňĔĶňĔŅĶŐĪĬĪňŗĕŀĚıŀĸŇŏĴŀĶƢĪňŗĴňľĴŌƞŀŃĞŇŏĨĪȮȮĔŅĶĻŉĔļŅőėĶĚĽĶƟŅĚĶŃħńĭœĴőėĶĕŀĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ıŀĸŇŏĴŀĶƢĨńĺŀĵƞŅĚȮȮĔŅĶĶŃĭŋŏŀĔĸńĔļĦƢŐĸŃĔŅĶĺŇŏėĶŅŃľƢıŀĸŇŏĴŀĶƢŐĸŃőėıŀĸŇŏĴŀĶƢőħĵŏĪėĬŇėŀŇĬĲĶŅŏĶħȮ
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ĽŏĮĔőĨĶĽőĔĮƖȮȮĔŅĶĶŃĭŋŏŀĔĸńĔļĦƢĕŀĚıŀĸŇŏĴŀĶƢőħĵĺŇīňĔŅĶĪħĽŀĭŀĵƞŅĚĚƞŅĵȮĔŅĶĽĸŅĵĨńĺŐĭĭȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
œŁőħĶœĸĨŇĔĕŀĚŀĬŋıńĬīƢŏĞĸĸŌőĸĽȮȮĔŅĶĽĸŅĵĨńĺőħĵėĺŅĴĶƟŀĬŐĸŃĔŅĶĪŜŅŒľƟŏĽĩňĵĶĕŀĚıŀĸŇŏĴŀĶƢĭŅĚĝĬŇħȮȮȮȮȮȮȮ
ĔŅĶĽĸŅĵĨńĺŐĭĭŀŀĔĞŇŏħĪňĲĕŀĚıŀĸŇŏĴŀĶƢȮȮıŀĸŇŏĴŀĶƢŒĬĽŅĶĸŃĸŅĵȮ8ȮĶŌĮĶƞŅĚŐĸŃĕĬŅħőĴŏĸĔŋĸȮȮěĸĬĻŅĽĨĶƢ
ĕŀĚĔŅĶŏĔŇħįĸŉĔĕŀĚıŀĸŇŏĴŀĶƢ 

Molecular weight determination of polymer by end-group analysis, molecular weight 
determination of polymer by dilute-solution viscosity measurement, determination of 
polymer density by means of the density gradient column, characterization of the thermal 
properties of polymer by differential scanning calorimetry (DSC), characterization of the 
thermal properties of polymer by thermogravimetric analysis (TGA), determination of glass 
transition temperature of polymer by refractometry, acetyl determination and degree of 
substitution in acetate-containing polymers, microstructural determination of polymer 
sample, identification and analysis of polymers and copolymers by Infrared spectroscopy, 
polymer identification by simple test methods, hydrolytic degradation of cellulose 
derivatives, thermal degradation and stabilization of some polymers, oxidative degradation of 
polymers, polymers in solution: molecular shapes and sizes and kinetics of polymer 
crystallization 
 
ĺ.ėĴ. 478  (203478)   : ĮĢŇĭńĨŇĔŅĶŏėĴňıŀĸŇŏĴŀĶƢȮ2       2(0-6-0) 
CHEM 478      : Polymer Chemistry Laboratory 2    
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ ȮȮȮȮ: ȮȮĸĚĪŃŏĭňĵĬŏĶňĵĬıĶƟŀĴĔńĭȮĺ.ėĴ. 474 ľĶŊŀĨŅĴėĺŅĴŏľŖĬĝŀĭĕŀĚĳŅėĺŇĝŅ 

ĔŅĶŏĨĶňĵĴıŀĸŇ&0,4-œħŏĴĪŇĸ-/,2-ĲƖĬŇĸňĬŀŀĔœĞħƢ'ȮőħĵĮĢŇĔŇĶŇĵŅŀŀĔĞŇŏħĪňĲėńĮĮĸŇĚȮıŀĸŇŏĴŀœĶŏĞĝńĬ
ŐĭĭŀŇĴńĸĝńĬĕŀĚĽœĨĶňĬȮȮıŀĸŇŏĴŀœĶŏĞĝńĬŐĭĭŐĕĺĬĸŀĵĕŀĚĽœĨĶňĬŐĸŃĔŅĶŏĨĶňĵĴőĲĴıŀĸŇĽœĨĶňĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĔŅĶĻŉĔļŅıŀĸŇŏĴŀœĶŏĞĝńĬŐĭĭėĺĭŐĬƞĬ8ȮěĸĬıĸĻŅĽĨĶƢŐĸŃĔŅĶŏĔŇħŏěĸĕŀĚĔŅĶŏĔŇħıŀĸŇŏŀĽŏĪŀĶƢȮĔŅĶŏĨĶňĵĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ıŀĸŇŏŀĪŇĸňĬŏĨĨĶŃĞńĸœĲħƢŀňĸŅĽőĨŏĴŀĶƢ&ĵŅĚœĪőŀėŀĸ'ȮȮȮĮĢŇĔŇĶŇĵŅıŀĸŇŏĴŀœĶŏĞĝńĬŐĭĭŐėĪœŀŀŀĬŇĔĕŀĚȮŏŀŖĬ-
œĺĬŇĸėŅĶƢĭŅőĞĸȮěĸĬıĸĻŅĽĨĶƢĕŀĚĮĢŇĔŇĶŇĵŅıŀĸŇŏĴŀœĶŏĞĝńĬŐĭĭŐĶħŇėŀĸĕŀĚŏĴĪŇĸŏĴĪŅėĶŇŏĸĨȮŐĸŃĔŅĶ
ŏĨĶňĵĴȮȮ œĬĸŀĬ ȮȮőħĵŀŇĬŏĨŀĶƢŏĲĝŏĝňĵĸėŀĬŏħĬŏĞĝńĬ 

Preparation of PolyȮ(2,6-dimethyl-1,4-phenyleneoxide) via oxidativeȮcoupling,Ȯ
emulsion polymerisation of styrene, suspension polymerisation of styrene and preparation of 
polystyrene foam, condensation polymerisation studies: kinetics and gelation of polyester 
formation, prcn_p_rgmlȮmdȮ_Ȯnmjw&crfwjclcȮrcrp_qsjnfgbc'Ȯcj_qrmkcpȮ&_ȮűRfgmimjŲȮps``cp'*Ȯ
cationic polymerisation of N-vinyl carbazole, kinetics of free radical addition polymerization 
mdȮkcrfwjȮkcrf_apwj_rc*Ȯ_lbȮnpcn_p_rgmlȮmdȮ_ȮŴLwjmlŵȮtg_Ȯglrcpd_ag_jȮnmjwamlbclq_rgml 
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ĺ.ėĴ. 497  (203497)   : ĽľĔŇěĻŉĔļŅ       6ȮľĬƞĺĵĔŇĨ 
CHEM 497    : Cooperative Education 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮȮȮȮ:   ĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗȮ4 

ĬńĔĻŉĔļŅĨƟŀĚĮĢŇĭńĨŇĚŅĬŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŏėĴňŏĮƦĬĶŃĵŃŏĺĸŅœĴƞĬƟŀĵĔĺƞŅȮ354Ȯ
ĝńŗĺőĴĚȮŒĬģŅĬŃıĬńĔĚŅĬĳŅĵŒĨƟĔŅĶħŌŐĸĕŀĚŏěƟŅľĬƟŅĪňŗĪňŗœħƟĶńĭĴŀĭľĴŅĵěŅĔĽĩŅĬĮĶŃĔŀĭĔŅĶĶƞĺĴĔńĭ
ėĦŅěŅĶĵƢěŅĔĴľŅĺŇĪĵŅĸńĵȮŐĸŃĴňĔŅĶĺńħįĸőħĵŒľƟĸŜŅħńĭĕńŘĬŏĮƦĬĪňŗĬƞŅıŀŒěȮȮ&Satisfactory : S) ľĶŊŀœĴƞŏĮƦĬĪňŗ
ĬƞŅıŀŒěȮ&Unsatisfactory : U) 

Students are required to work in the organization related to chemistry for a 
minimum period of continuous 576 hours as a staff in the organization under the supervision 
of in-charge trainer(s) of the organization and instructorȮof the university. Grading will be 
given on satisfactory or unsatisfactory basis 

 
ĺ.ėĴ. 498  (203498)   : ĽńĴĴĬŅŏėĴň    1(1-0-2) 
CHEM 498      : Seminar in Chemistry 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ     :  ȮĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗȮȮ2 

ŐĬĺėŇħŏĔňŗĵĺĔńĭĔŅĶĬŜŅŏĽĬŀįĸĚŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃĽńĴĴĬŅŏėĴňŒĬľńĺĕƟŀĪňŗĬƞŅĽĬŒěľĶŊŀ
őėĶĚĔŅĶĮƤĠľŅıŇŏĻļĕŀĚĬńĔĻŉĔļŅ  ŐĸŃĴňĔŅĶĺńħįĸőħĵŒľƟĸŜŅħńĭĕńŘĬŏĮƦĬĪňŗĬƞŅıŀŒěȮȮ(Satisfactory : S) ľĶŊŀœĴƞ
ŏĮƦĬĪňŗĬƞŅıŀŒěȮ(Unsatisfactory : U) 

Concepts of scientific presentations, and chemistry seminar on current research 
rmngaqȮmpȮqrsbclrqŲȮqncag_jȮnpm`jckȮnpmhcarq,ȮEp_bgleȮugjjȮ`cȮegtclȮmlȮq_rgqd_armpwȮmpȮ
unsatisfactory basis 
 
ĺ.ėĴ. 499  (203499)   : ĮƤĠľŅıŇŏĻļĪŅĚŏėĴň       3(0-9-0) 
CHEM 499      : Special Problems in Chemistry 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ     :  ĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗȮ4 ŐĸŃœħƟĶńĭŀĬŋĠŅĨěŅĔŀŅěŅĶĵƢįŌƟėĺĭėŋĴĔŅĶĺŇěńĵ    

ĔŅĶĺŇěńĵŐĸŃĻŉĔļŅĮƤĠľŅıŇŏĻļĪŅĚŏėĴňőħĵĔŅĶħŌŐĸěŅĔŀŅěŅĶĵƢȮěŃĨƟŀĚĴňĔŅĶŏĕňĵĬĶŅĵĚŅĬŐĸŃ               
ĔŅĶĽŀĭĮŅĔŏĮĸƞŅȮŐĸŃĴňĔŅĶĺńħįĸőħĵŒľƟĸŜŅħńĭĕńŘĬŏĮƦĬĪňŗĬƞŅıŀŒěȮȮ&Satisfactory : S) ľĶŊŀœĴƞŏĮƦĬĪňŗĬƞŅıŀŒěȮ
&Unsatisfactory : U) 

Directed research and study of a special chemical problems. A proper written 
report and oral examination are required, Grading will be given on satisfactory or 
unsatisfactory basis 
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ĺ.ėŀ. Ȯ0.1 (209203)   : ŏėĴňŀŋĨĽŅľĔĶĶĴŏĭŊŘŀĚĨƟĬ       3(3-0-6) 
IC 203       : Introduction to Industrial Chemistry 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬȮȮ :   ĺ,ėĴ,Ȯ//1ȮŐĸŃȮĺ,ėĴ,Ȯ//5; ľĶŊŀȮĺ,ėĴ,Ȯ/.2ȮŐĸŃȮĺ,ėĴ,Ȯ/.6 Ȯ 

ŏĪėĬŇėıŊŘĬģŅĬĪŅĚŏėĴňŀŋĨĽŅľĔĶĶĴȮŀŋĨĽŅľĔĶĶĴĮƕőĨĶŏĸňĵĴŐĸŃĮƕőĨĶŏėĴňȮȮŀŋĨĽŅľĔĶĶĴıŀĸŇŏĴŀĶƢȮȮ
ŀŋĨĽŅľĔĶĶĴőĸľŃȮȮŀŋĨĽŅľĔĶĶĴŏĞĶŅĴŇĔȮȮĔŅĶĪŜŅĚŅĬĕŀĚľĴƟŀœŀĬŘŜŅȮėŀĴŏıĶĽŏĞŀĶƢȮŏėĶŊŗŀĚĽŌĭȮŏėĶŊŗŀĚĺńħ
ŀŋĦľĳŌĴŇȮĺŅĸƢĺȮŐĸŃŏĔěȮĶŃĭĭėĺĭėŋĴŀńĨőĬĴńĨŇȮĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅŒĬĮĢŇĔŇĶŇĵŅŏėĴňȮȮĔŅĶėĺĭėŋĴŐĸŃĔŅĶěńħĔŅĶĽŅĶ
ĴĸıŇļŒĬőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴȮėĺŅĴĮĸŀħĳńĵŒĬőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴȮȮĽŇĪīŇĭńĨĶŐĸŃĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅ 

Basic techniques in industrial chemistry, petroleum and petrochmeicals industries, 
polymer industries, metal industries, ceramic industries, operation of boiler, compressors, 
pupms, temperature measuring devices and valves and gauges, automatic control system, 
catalysts in chemical reactions, control and management of pollutants in industries, safety in 
industries, patents and intellectual property. 
 

ĺ.ĝĪ. 315  (211315)  : ĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ       3(3-0-6) 
BCT 315     : Introductory Biochemistry 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ ȮȮȮȮ:  Ȯĺ.ėĴ. 202 ľĶŊŀȮĺ.ėĴ. 204 ľĶŊŀȮĺ.ėĴ. 206 

ĭĪĬŜŅĽŌƞĝňĺŏėĴňĕŀĚĽŇŗĚĴňĝňĺŇĨȮ8ȮŏĞĸĸƢŐĸŃŀĚėƢĮĶŃĔŀĭĕŀĚŏĞĸĸƢȮľĸńĔĔŅĶĻŉĔļŅĪŅĚĝňĺŏėĴňȮȮ
ėŅĶƢőĭœŁŏħĶĨȮĸŇıŇħȮĔĶħŀŃĴŇőĬŐĸŃőĮĶĨňĬȮŏŀĬœĞĴƢŐĸŃőėŏŀĬœĞĴƢȮĔĶħĬŇĺėĸňŀŇĔȮĔŅĶĽƞĚįƞŅĬŀŇŏĸŖĔĨĶŀĬŐĸŃ
ĝňĺıĸńĚĚŅĬȮȮŐĸŃĝňĺŏėĴňĮĶŃĵŋĔĨƢ 

Introduction to the biochemistry of life: cells and subcellular organelles, principles 
methods of biochemistry,  carbohydrates,  lipids, amino acids and proteins, enzyme and co-
enzyme, nucleic acids, electron transport and bioenergetics and applied biochemistry 

 

ĺ.ĝĪ. 319  (211319)  : ĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ    1(0-3-0) 
BCT 319     : Introductory Biochemistry Laboratory 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ ȮȮȮȮ:  ȮĸĚĪŃŏĭňĵĬŏĶňĵĬıĶƟŀĴĔńĭȮĺ,ĝĪ, 315 

ėŅĶƢőĭœŁŏħĶĨȮĝňĺıĸńĚĚŅĬȮĻŅĽĨĶƢĸŇıŇħȮőĮĶĨňĬȮŏŀĬœĞĴƢȮŐĸŃĔĶħĬŇĺėĸňŀŇĔ 
Carbohydrates, bioenergetics, lipids, proteins, enzymes and nucleic acids 

 

ĺ.ĝĪ. 422 (211422) Ȯ:  ȮĝňĺŏėĴňĬĺńĨĔĶĶĴĪŅĚŀŅľŅĶŐĸŃŏĔļĨĶĔĶĶĴ      3(3-0-6) 
@ARȮ Ȯ200  Ȯ:  ȮFood and Agricultural Biochemical Innovation 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ Ȯ: ȮȮĺ,ĝĪ,Ȯ1//ȮŐĸŃȮĺ,ĝĪ,Ȯ1/5;ȮľĶŊŀȮĺ,ĝĪ,Ȯ1/3ȮŐĸŃȮĺ,ĝĪ,Ȯ1/7 
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ŏĪėőĬőĸĵňĝňĺĳŅıĽŜŅľĶńĭŏĔļĨĶĔĶĶĴŐĸŃŀŋĨĽŅľĔĶĶĴŀŅľŅĶ ŏĔļĨĶĔĶĶĴŐĸŃĔĶŃĭĺĬĔŅĶįĸŇĨ
ŀŅľŅĶĲƤĚĔƢĝńĬĽĴńĵŒľĴƞȮĔĶĦňĻŉĔļŅĕŀĚĲŅĶƢĴŀńěĜĶŇĵŃȮĔĶĦňĻŉĔļŅĕŀĚŏĪėőĬőĸĵňĝňĺĳŅıŏıŊŗŀĔŅĶıńĥĬŅ
ŏĔļĨĶĔĶĶĴŀŅľŅĶĪňŗĵńŗĚĵŊĬ 
 Biotechnology for agriculture and food industries, agriculture and production 
process of modern functional foods, case studies of smart farming, case study of 
biotechnology for sustainable development of agricultural food 
 

ĺ.ĝĪ. 423 (211423) :  ŏĪėőĬőĸĵňıĸńĚĚŅĬĝňĺĳŅıŐĸŃĽŇŗĚŐĺħĸƟŀĴ       3(3-0-6) 
BCT 423  :  Bioenergy Technology and Environment 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  ĺ,ĝĪ 311 ŐĸŃȮĺ,ĝĪ,Ȯ1/5; ľĶŊŀȮĺ,ĝĪ,Ȯ1/3ȮŐĸŃȮĺ,ĝĪ,Ȯ1/7 

ĬőĵĭŅĵŐĸŃĔġľĴŅĵıĸńĚĚŅĬŐĸŃĽŇŗĚŐĺħĸƟŀĴȮĔŅĶěńħĔŅĶĪŅĚħƟŅĬıĸńĚĚŅĬŐĸŃĽŇŗĚŐĺħĸƟŀĴȮ
ŏĻĶļģĻŅĽĨĶƢĕŀĚıĸńĚĚŅĬŐĸŃĽŇŗĚŐĺħĸƟŀĴȮŏĪėőĬőĸĵňıĸńĚĚŅĬĝňĺĳŅıȮĭĪĭŅĪĕŀĚŏĪėőĬőĸĵňĝňĺĳŅıŒĬ
ĔĶŃĭĺĬĔŅĶįĸŇĨıĸńĚĚŅĬĝňĺĳŅıŀĵƞŅĚĵńŗĚĵŊĬĔŅĶįĸŇĨŐĸŃĔŅĶěńħĔŅĶıŊĝıĸńĚĚŅĬĔŅĶŒĝƟĮĶŃőĵĝĬƢĕŀĚŏĽňĵŐĸŃ
ĝňĺĴĺĸŒĬĔĶŃĭĺĬĔŅĶįĸŇĨıĸńĚĚŅĬĝňĺĳŅıĔŅĶěńħĔŅĶĝŋĴĝĬĽŜŅľĶńĭĔŅĶįĸŇĨıĸńĚĚŅĬĝňĺĳŅıȮĔĶĦňĻŉĔļŅĕŀĚ
ĽĩŅĬĮĶŃĔŀĭĔŅĶĪňŗĮĶŃĽĭėĺŅĴĽŜŅŏĶŖěŒĬĔŅĶěńħĔŅĶıĸńĚĚŅĬŐĸŃĽŇŗĚŐĺħĸƟŀĴĔŅĶŀŀĔŐĭĭĺŇīňĺŇěńĵĪŅĚħƟŅĬĔŅĶ
įĸŇĨıĸńĚĚŅĬĝňĺĳŅıŐĸŃįĸĔĶŃĪĭĨƞŀĽŇŗĚŐĺħĸƟŀĴ 

Policies and laws for energy and environment, energy and environmental 
management, energy and environmental economics, bioenergy technology, roles of 
biotechnology in a sustainable bioenergy production, production and management of energy 
crops, valorization of wastes and biomass in bioenergy production, community management 
for bioenergy production, case studies ofsuccessful establishments in bioenergy and 
environment managements, research methods in bioenergy production and environmental 
impacts. 
 

ĺ,ĝĪ,Ȯ230Ȯ(0//232) :  ĝňĺĬĺńĨĔĶĶĴŐĸŃĺŇĽŅľĔŇě         3(3-0-6) 
BCT 452  :  Bioinnovation and Enterprises 
ŏĚŊŗŀĬœĕĪňŗĨƟŀĚįƞŅĬĔƞŀĬ :  ĺ,ĝĪ,Ȯ1/0ȮľĶŊŀȮĺ,ĝĪ,Ȯ1/3Ȯ 

ĭĪĬŜŅĽŌƞĬĺńĨĔĶĶĴŏĝŇĚĝňĺŏėĴňŐĸŃĝŋħėĺŅĴėŇħŏĝŇĚĬĺńĨĔĶĶĴȮĬĺńĨĔĶĶĴħƟŅĬœĭőŀŏĞĬŏĞŀĶƢŐĸŃĺńĽħŋ
ĝňĺĳŅıȮĬĺńĨĔĶĶĴħƟŅĬĬŅőĬŏĪėőĬőĸĵňĝňĺĳŅıŐĸŃĔŅĶŐıĪĵƢȮıĸńĚĚŅĬĝňĺĳŅıŐĸŃĬĺńĨĔĶĶĴĽŜŅľĶńĭ
ĽŇŗĚŐĺħĸƟŀĴȮĔŅĶıńĥĬŅŐĬĺėŇħŒľĴƞĪŅĚŏĪėőĬőĸĵňĝňĺĳŅıȮŐĭĭěŜŅĸŀĚĔĸĵŋĪīƢĨƞŅĚȮŕȮŒĬĔŅĶĽĶƟŅĚĺŇĽŅľĔŇěĪŅĚ
ŏĪėőĬőĸĵňĝňĺĳŅıȮĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅŐĸŃĔġĶŃŏĭňĵĭĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĬĺńĨĔĶĶĴŏĝŇĚĺŇĪĵŅĻŅĽĨĶƢĝňĺĳŅıȮ
ŐĭĭěŜŅĸŀĚĪŅĚīŋĶĔŇěŐĸŃŐįĬĔŅĶıńĥĬŅįĸŇĨĳńĦĤƢȮĔŅĶĨĸŅħĪŅĚīŋĶĔŇěŐĸŃĔŅĶĽĶƟŅĚŐĭĶĬħƢĕŀĚĨĬȮĔŅĶ
ĭĶŇľŅĶĮĶŃĔŀĭĔŅĶĺŇĽŅľĔŇěȮŐĸŃėĺŅĴŏĮƦĬįŌƟĬŜŅŒĬĔŅĶĸĚĪŋĬŒľĴƞŐĸŃīŋĶĔŇěŏĶŇŗĴĨƟĬ 
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Introduction to biochemical innovations and innovative mindset, innovations in 
biosensors and biomaterials, nanobiotechnological and medical innovations, bioenergy and 
innovations for environment, development of new concepts in biotechnology, strategic 
models in building biotechnology enterprises, intellectual property and regulations for 
bioscience innovation, business model and product development plan, business marketing 
and personal branding, entrepreneurial management and leadership in new ventures and 
start-up business 
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3 ľĬƞĺĵĔŇĨ 
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3 ľĬƞĺĵĔŇĨ   702101 ĭī,ĔĚ,Ȯ101 
FINA 101 

ĔŅĶŏĚŇĬŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 
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 013110 Ĵ,ěĺ,Ȯ110 

PSY 110 
ěŇĨĺŇĪĵŅĔńĭĝňĺŇĨĮĶŃěŜŅĺńĬ 
Psychology and Daily Life 

3 ľĬƞĺĵĔŇĨ   013110 Ĵ,ěĺ,Ȯ110 
PSY 110 

ěŇĨĺŇĪĵŅĔńĭĝňĺŇĨĮĶŃěŜŅĺńĬ 
Psychology and Daily Life 

3 ľĬƞĺĵĔŇĨ  

 176100 Ĭ,ĻĪ. 100 
LAGE 100 

ĔġľĴŅĵŐĸŃőĸĔĽĴńĵŒľĴƞ 
Law and Modern World 

3 ľĬƞĺĵĔŇĨ   176100 Ĭ,ĻĪ. 100 
LAGE 100 

ĔġľĴŅĵŐĸŃőĸĔĽĴńĵŒľĴƞ 
Law and Modern World 

3 ľĬƞĺĵĔŇĨ  

 201190 ĺ,ĺĪ,Ȯ/7. 
SC 190 

ĔŅĶėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮĔŅĶŐĔƟĮƤĠľŅŐĸŃȮȮȮȮȮȮȮȮȮȮȮȮȮ
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3 ľĬƞĺĵĔŇĨ   201190 ĺ,ĺĪ,Ȯ/7. 
SC 190 

ĔŅĶėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮĔŅĶŐĔƟĮƤĠľŅŐĸŃȮȮȮȮȮȮȮȮȮȮȮȮ
ĔŅĶĽŊŗŀĽŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 
Critical Thinking, Problem Solving and Science 
Communication 

3 ľĬƞĺĵĔŇĨ  

 602103 ŀ,Īĝ,Ȯ103 
BIOT 103 

ŀŋĨĽŅľĔĶĶĴŏĔļĨĶĔńĭėŋĦĳŅıĝňĺŇĨ 
Agro-Industry and Quality of Life 

3 ľĬƞĺĵĔŇĨ   602103 ŀ,Īĝ,Ȯ103 
BIOT 103 

ŀŋĨĽŅľĔĶĶĴŏĔļĨĶĔńĭėŋĦĳŅıĝňĺŇĨ 
Agro-Industry and Quality of Life 

3 ľĬƞĺĵĔŇĨ  

 703103 ĭī,Ĕě,Ȯ103 
MGMT 103 

ĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶŐĸŃīŋĶĔŇěŏĭŊŘŀĚĨƟĬ 
Introduction to EntrepreneurshipȮand Business 

3 ľĬƞĺĵĔŇĨ   703103 ĭī,Ĕě,Ȯ103 
MGMT 103 

ĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶŐĸŃīŋĶĔŇěŏĭŊŘŀĚĨƟĬ 
Introduction to EntrepreneurshipȮand Business 

3 ľĬƞĺĵĔŇĨ  

 751100 ĻĻ,Ȯ100 
ECON 100 

ŏĻĶļģĻŅĽĨĶƢŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 
Economics for Everyday Life 

3 ľĬƞĺĵĔŇĨ   751100 ĻĻ,Ȯ100 
ECON 100 

ŏĻĶļģĻŅĽĨĶƢŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 
Economics for Everyday Life 

3 ľĬƞĺĵĔŇĨ  
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ, 2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞȮı,Ļ,Ȯ2542 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

 - ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚ    - ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚ   
 001100 Ĵ,ĮĶ,Ȯ/.. 

PHIL 100 
ĴĬŋļĵƢĔńĭĮĶńĝĠŅ 
Man and Philosophy 

3 ľĬƞĺĵĔŇĨ   001100 Ĵ,ĮĶ,Ȯ/.. 
PHIL 100 

ĴĬŋļĵƢĔńĭĮĶńĝĠŅ 
Man and Philosophy 

3 ľĬƞĺĵĔŇĨ  

 012200 Ĵ,ĻĬ,Ȯ200 
RE 200 

ěŇĨŀŅĽŅ 
Mind Volunteer 

3 ľĬƞĺĵĔŇĨ   012200 Ĵ,ĻĬ,Ȯ200 
RE 200 

ěŇĨŀŅĽŅ 
Mind Volunteer 

3 ľĬƞĺĵĔŇĨ  

 057132 Ļ,ĸ,Ȯ132 
EDPE 132 

ĝňĺŇĨĴňĽŋĕŒĬėƞŅĵıńĔŐĶĴ 
Happy Life in Camping 

2 ľĬƞĺĵĔŇĨ   057132 Ļ,ĸ,Ȯ132 
EDPE 132 

ĝňĺŇĨĴňĽŋĕŒĬėƞŅĵıńĔŐĶĴ 
Happy Life in Camping 

2 ľĬƞĺĵĔŇĨ  

 109114 ĺě,ĻĮ. 114 
FAGE 114 

ĻŇĸĮŃŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 
Art in Everyday Life 

3 ľĬƞĺĵĔŇĨ   109114 ĺě,ĻĮ. 114 
FAGE 114 

ĻŇĸĮŃŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 
Art in Everyday Life 

3 ľĬƞĺĵĔŇĨ  

 109115 ĺě,ĻĮ,Ȯ115 
FAGE 115 

ĝňĺŇĨĔńĭĽŋĬĪĶňĵŃ 
Life and Aesthetics 

3 ľĬƞĺĵĔŇĨ   109115 ĺě,ĻĮ,Ȯ115 
FAGE 115 

ĝňĺŇĨĔńĭĽŋĬĪĶňĵŃ 
Life and Aesthetics 

3 ľĬƞĺĵĔŇĨ  

2. ľĴĺħĺŇĝŅŏĜıŅŃ œĴƞĬƟŀĵĔĺƞŅȮ 99 ľĬƞĺĵĔŇĨ  2. ľĴĺħĺŇĝŅŏĜıŅŃ œĴƞĬƟŀĵĔĺƞŅȮ 97 ľĬƞĺĵĔŇĨ  
2.1 ĺŇĝŅŐĔĬ  26 ľĬƞĺĵĔŇĨ  2.1 ĺŇĝŅŐĔĬ  28 ľĬƞĺĵĔŇĨ -ȮĮĶńĭŏĮĸňŗĵĬĺŇĝŅŐĔĬŏıŊŗŀŒľƟ

ĴňŏĬŊŘŀľŅĺŇĝŅĪňŗĽŀħėĸƟŀĚĔńĭ
įŌƟŏĶňĵĬȮĽƞĚŏĽĶŇĴŒľƟŏĔŇħĪńĔļŃ
ĔŅĶĭŌĶĦŅĔŅĶŐĭĭĽľ
ĺŇĪĵŅĔŅĶȮŐĸŃŏĨĶňĵĴėĺŅĴ
ıĶƟŀĴŒĬħƟŅĬœŀĪňŒľƟĴŅĔĕŉŘĬȮ
ħńĚĬňŘ 
/,ĵĔŏĸŇĔȮ
0.0/.0*0.0/.2*0.1///*Ȯ
0.1//1*0.1//3*0.1//5*Ȯ
0.4///*0.4//0 
0,ŒľƟŏĶňĵĬȮ
0.1/.1*0.1/.2*0.1/.5*Ȯ
0.1/.6*0.2/.0*0.4//3*Ȯ
0.4//4*0.6040ȮŐĪĬ 

 202101  ĺ.ĝĺ. 101 
BIOL 101 

ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ1 
Basic Biology 1 

3 ľĬƞĺĵĔŇĨ   202101  ĺ.ĝĺ. 101 
BIOL 101 

ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ1 
Basic Biology 1 

3 ľĬƞĺĵĔŇĨ 

 202102  ĺ.ĝĺ. 102 
BIOL 102 

ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ2 
Basic Biology 2 

3 ľĬƞĺĵĔŇĨ   202103  ĺ.ĝĺ. 103 
BIOL 103 

ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ1 
Biology Laboratory 1 

1 ľĬƞĺĵĔŇĨ 

 202103  ĺ.ĝĺ. 103 
BIOL 103 

ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ1 
Biology Laboratory 1 

1 ľĬƞĺĵĔŇĨ   203103  ĺ.ėĴ. 103 
CHEM 103 

ŏėĴňĪńŗĺœĮȮ1 
General Chemistry 1 

3 ľĬƞĺĵĔŇĨ 

 202104  ĺ.ĝĺ. 104 
BIOL 104 

ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ2 
Biology Laboratory 2 

1 ľĬƞĺĵĔŇĨ   203104  ĺ.ėĴ. 104 
CHEM 104 

ŏėĴňĪńŗĺœĮȮ2 
General Chemistry 2 

3 ľĬƞĺĵĔŇĨ 

 203111  ĺ.ėĴ. 111 
CHEM 111 

ŏėĴňȮ1 
Chemistry 1 

3 ľĬƞĺĵĔŇĨ   203107  ĺ.ėĴ. 107 
CHEM 107 

ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ1 
General Chemistry Laboratory 1 

1 ľĬƞĺĵĔŇĨ 

 203113  ĺ.ėĴ. 113 
CHEM 113 

ŏėĴňȮ2 
Chemistry 1 

3 ľĬƞĺĵĔŇĨ   203108  ĺ.ėĴ. 108 
CHEM 108 

ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ2 
General Chemistry Laboratory 2 

1 ľĬƞĺĵĔŇĨ 

 203115  ĺ.ėĴ. 115 
CHEM 115 

ĮĢŇĭńĨŇĔŅĶŏėĴňȮ1 
Chemistry Laboratory 1 

1 ľĬƞĺĵĔŇĨ 
 

  204102Ȯĺ,ėı,Ȯ/.0Ȯ 
CS 102ȮȮȮȮ 

ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŀńěĜĶŇĵŃ:ĔŅĶĽŜŅĶĺěħƟŅĬŏĪėĬŇėŐĸŃ
ĔŅĶĮĶŃĵŋĔĨƢ 
Intelligent Data Analysis : Survey of Techniques 
and Applications 

3 ľĬƞĺĵĔŇĨ 

203117  ĺ.ėĴ. 117 
CHEM 117 

ĮĢŇĭńĨŇĔŅĶŏėĴňȮ2 
Chemistry Laboratory 2 

1 ľĬƞĺĵĔŇĨ 
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 206111  ĺ.ėĦ. 111 
MATH 111 

ŐėĸėŌĸńĽȮ1 
Calculus 1 

3 ľĬƞĺĵĔŇĨ   206115  ĺ.ėĦ. 115 
MATH 115 

ŐėĸėŌĸńĽĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢīĶĶĴĝŅĨŇ 1  
Calculus for Natural Sciences 1 

3 ľĬƞĺĵĔŇĨ  

 206112  ĺ.ėĦ. 112 
MATH 112 

ŐėĸėŌĸńĽȮ2 
Calculus 2 

3 ľĬƞĺĵĔŇĨ   206116  ĺ.ėĦ. 116 
MATH 116 

ŐėĸėŌĸńĽĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢīĶĶĴĝŅĨŇ 2  
Calculus for Natural Sciences 2 

3 ľĬƞĺĵĔŇĨ  

 207117 Ȯĺ.ĲĽ. 117 
PHYS 117 

ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢȮ1 
Physics Laboratory 1             

1 ľĬƞĺĵĔŇĨ   207117 Ȯĺ.ĲĽ. 117 
PHYS 117 

ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢȮ1 
Physics Laboratory 1             

1 ľĬƞĺĵĔŇĨ  

 207187  ĺ.ĲĽ. 187 
PHYS 118 

ĲƕĽŇĔĽƢȮ1 
Physics 1 

3 ľĬƞĺĵĔŇĨ   207187  ĺ.ĲĽ. 187 
PHYS 187 

ĲƕĽŇĔĽƢȮ1 
Physics 1 

3 ľĬƞĺĵĔŇĨ  

      208262 ĺ,Ľĩ,Ȯ040 
STAT 040Ȯ                Ȯ 

ĽĩŇĨŇŏĭŊŘŀĚĨƟĬĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮȮ 
Elementary Statistics for Science and Technology 

3 ľĬƞĺĵĔŇĨ  

2.2 ĺŇĝŅŏŀĔ œĴƞĬƟŀĵĔĺƞŅȮ 73 ľĬƞĺĵĔŇĨ  2.2 ĺŇĝŅŏŀĔ œĴƞĬƟŀĵĔĺƞŅȮ 69 ľĬƞĺĵĔŇĨ  
 ŒĬěŜŅĬĺĬĬňŘŀĵƞŅĚĬƟŀĵȮ36 ľĬƞĺĵĔŇĨȮěŃĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ300 ů 400 

ŐĸŃŀĵƞŅĚĬƟŀĵȮ18 ľĬƞĺĵĔŇĨȮěŃĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ400 ĕŉŘĬœĮ 
  ŒĬěŜŅĬĺĬĬňŘŀĵƞŅĚĬƟŀĵȮ36 ľĬƞĺĵĔŇĨȮěŃĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ300 ů 400 

ŐĸŃŀĵƞŅĚĬƟŀĵȮ18 ľĬƞĺĵĔŇĨȮěŃĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ400  
 

 2.2.1 ĺŇĝŅŏŀĔĭńĚėńĭ  59 ľĬƞĺĵĔŇĨ   2.2.1 ĺŇĝŅŏŀĔĭńĚėńĭ  55 ľĬƞĺĵĔŇĨ  
 203201  ĺ.ėĴ. 201 

CHEM 201 
ŏėĴňŀŇĬĪĶňĵƢȮ1         
Organic Chemistry 1                                           

3 ľĬƞĺĵĔŇĨ   203201  ĺ.ėĴ. 201 
CHEM 201 

ŏėĴňŀŇĬĪĶňĵƢȮ1         
Organic Chemistry 1                                           

3 ľĬƞĺĵĔŇĨ  

 203202  ĺ.ėĴ. 202    
CHEM 202 

ŏėĴňŀŇĬĪĶňĵƢȮ2         
Organic Chemistry 2                                                                            

3 ľĬƞĺĵĔŇĨ   203202  ĺ.ėĴ. 202    
CHEM 202 

ŏėĴňŀŇĬĪĶňĵƢȮ2         
Organic Chemistry 2                                                                            

3 ľĬƞĺĵĔŇĨ  

 203211  ĺ.ėĴ. 211  
CHEM 211 

ŏėĴňŀĬŇĬĪĶňĵƢȮ1      
Inorganic Chemistry 1                                          

2 ľĬƞĺĵĔŇĨ   203211  ĺ.ėĴ. 211  
CHEM 211 

ŏėĴňŀĬŇĬĪĶňĵƢıŊŘĬģŅĬ      
Fundamental Inorganic Chemistry                                      

2 ľĬƞĺĵĔŇĨ - ĮĶńĭŏĮĸňŗĵĬĝŊŗŀĺŇĝŅŒľƟ
ĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĺŇĝŅ 

 203222  ĺ.ėĴ. 222 
 CHEM 222      

ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ1 
Physical Chemistry 1 

3ȮľĬƞĺĵĔŇĨ   203222  ĺ.ėĴ. 222 
 CHEM 222      

ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ1 
Physical Chemistry 1 

3ȮľĬƞĺĵĔŇĨ  

 203223  ĺ.ėĴ. 223  
CHEM 221   

ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ2 
Physical Chemistry 2 

3 ľĬƞĺĵĔŇĨ   203223  ĺ.ėĴ. 223  
CHEM 221   

ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ2 
Physical Chemistry 2 

3 ľĬƞĺĵĔŇĨ  

 203228  ĺ.ėĴ. 228   
CHEM 228    

ĮĢŇĭńĨŇĔŅĶŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ1 
Physical Chemistry Laboratory 1 

1 ľĬƞĺĵĔŇĨ   203228  ĺ.ėĴ. 228   
CHEM 228    

ĮĢŇĭńĨŇĔŅĶŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ1 
Physical Chemistry Laboratory 1 

1 ľĬƞĺĵĔŇĨ  

 203231  ĺ.ėĴ. 231   
CHEM 231 

ŏėĴňĺŇŏėĶŅŃľƢŏĭŊŘŀĚĨƟĬ 
Fundamental Analytical Chemistry 

3 ľĬƞĺĵĔŇĨ   203231  ĺ.ėĴ. 231   
CHEM 231 

ŏėĴňĺŇŏėĶŅŃľƢŏĭŊŘŀĚĨƟĬ 
Fundamental Analytical Chemistry 

3 ľĬƞĺĵĔŇĨ  

 

0
.
0

 



 

ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ, 2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞȮı,Ļ,Ȯ2542 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

 203232  ĺ.ėĴ. 232   
CHEM 232 

œĲĲƚŅŏėĴňĺŇŏėĶŅŃľƢȮȮȮȮ 
Electroanalytical Chemistry 

2 ľĬƞĺĵĔŇĨ   203232  ĺ.ėĴ. 232   
CHEM 232 

œĲĲƚŅŏėĴňĺŇŏėĶŅŃľƢȮȮȮȮ 
Electroanalytical Chemistry 

2 ľĬƞĺĵĔŇĨ  

 203241  ĺ.ėĴ. 241 
CHEM 241 

ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ1 
Organic Chemistry Laboratory 1                       

1 ľĬƞĺĵĔŇĨ   203241  ĺ.ėĴ. 241 
CHEM 241 

ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ1 
Organic Chemistry Laboratory 1                       

1 ľĬƞĺĵĔŇĨ  

 203242  ĺ.ėĴ. 242 
CHEM 242 

ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ2 
Organic Chemistry Laboratory 2 

1 ľĬƞĺĵĔŇĨ   203242  ĺ.ėĴ. 242 
CHEM 242 

ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ2 
Organic Chemistry Laboratory 2 

1 ľĬƞĺĵĔŇĨ  

 203255  ĺ.ėĴ. 255 
CHEM 255       

ėĦŇĨĻŅĽĨĶƢŒĬĪŅĚŏėĴň 
Mathematics in Chemistry  

2 ľĬƞĺĵĔŇĨ   203286  ĺ.ėĴ. 286 
CHEM 286 

ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢȮ1 
Analytical Chemistry Laboratory 1 

1 ľĬƞĺĵĔŇĨ - ĵĔŏĸŇĔĺŇĝŅȮ0.1033Ȯ
&ėĦŇĨĻŅĽĨĶƢŒĬĪŅĚŏėĴň' 

 203286  ĺ.ėĴ. 286 
CHEM 286 

ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢȮ1 
Analytical Chemistry Laboratory 1 

1 ľĬƞĺĵĔŇĨ   203287  ĺ.ėĴ. 287 
CHEM 287 

ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢȮ2       
 Analytical Chemistry Laboratory 2 

1 ľĬƞĺĵĔŇĨ  

 203287  ĺ.ėĴ. 287 
CHEM 287 

ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢȮ2       
 Analytical Chemistry Laboratory 2 

1 ľĬƞĺĵĔŇĨ   203303  ĺ.ėĴ. 303  
CHEM 303 

ĽŏĮĔőĪĶĽőĔĮƖĪŅĚŏėĴňŀŇĬĪĶňĵƢȮȮȮȮȮ 
Organic Spectroscopy 

3 ľĬƞĺĵĔŇĨ  

 203303  ĺ.ėĴ. 303  
CHEM 303 

ĽŏĮĔőĪĶĽőĔĮƖĪŅĚŏėĴňŀŇĬĪĶňĵƢȮȮȮȮȮ 
Organic Spectroscopy 

3 ľĬƞĺĵĔŇĨ   203308  ĺ.ėĴ. 308    
CHEM 308    

ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮȮ3  
Organic Chemistry Laboratory 3                                     

1 ľĬƞĺĵĔŇĨ  

 203304  ĺ.ėĴ. 304   
CHEM 304     

ŏėĴňŀŇĬĪĶňĵƢȮȮ3      
Organic Chemistry 3                                                                        

2 ľĬƞĺĵĔŇĨ   203315  ĺ.ėĴ. 315 
CHEM 315 

ĽĴĴŅĨĶŐĸŃıńĬīŃ 
Symmetry and Bonding 

2 ľĬƞĺĵĔŇĨ - ĵƟŅĵĺŇĝŅȮ0.11.2ȮȮȮȮȮȮȮ
&ŏėĴňŀŇĬĪĶňĵƢȮ1'ȮœĮŏĮƦĬ
ĺŇĝŅŏŀĔŏĸŊŀĔŏĬŊŗŀĚěŅĔŏĮƦĬ
ĺŇĝŅĝńŘĬĽŌĚ 
- ĮĶńĭŏĮĸňŗĵĬĝŊŗŀĺŇĝŅȮ
0.11/3ȮŐĸŃȮ0.11/4ȮŒľƟ
ĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĺŇĝŅ 

 203308  ĺ.ėĴ. 308    
CHEM 308    

ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮȮ3  
Organic Chemistry Laboratory 3                                     

1 ľĬƞĺĵĔŇĨ   203316  ĺ.ėĴ. 316 
CHEM 316 

ŏėĴňőėŀŀĶƢħŇŏĬĝńĬŐĸŃŏėĴňŀŀĶƢŐĔőĬŏĴĪńĸĸŇĔ 
Coordination and Organometallic Chemistry 

2 ľĬƞĺĵĔŇĨ 

 203315  ĺ.ėĴ. 315  
CHEM 315      

ŏėĴňŀĬŇĬĪĶňĵƢȮ2 
Inorganic Chemistry 1                                          

2 ľĬƞĺĵĔŇĨ   203318  ĺ.ėĴ. 318   
CHEM 318     

ĮĢŇĭńĨŇĔŅĶŏėĴňŀĬŇĬĪĶňĵƢ 
Inorganic Chemistry Laboratory 

1 ľĬƞĺĵĔŇĨ 

 203316  ĺ.ėĴ. 316    
CHEM 316    

ŏėĴňŀĬŇĬĪĶňĵƢȮ3 
Inorganic Chemistry 1                                          

2 ľĬƞĺĵĔŇĨ   203323  ĺ.ėĴ. 323 
CHEM 323 

ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ3 
Physical Chemistry 3 

2 ľĬƞĺĵĔŇĨ 

 203318  ĺ.ėĴ. 318   
CHEM 318     

ĮĢŇĭńĨŇĔŅĶŏėĴňŀĬŇĬĪĶňĵƢ 
Inorganic Chemistry Laboratory 

1 ľĬƞĺĵĔŇĨ   203324  ĺ.ėĴ. 324     
CHEM 324 

ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ4 
Physical Chemistry 4 

2 ľĬƞĺĵĔŇĨ  

 203323  ĺ.ėĴ. 323 
CHEM 323 

ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ3 
Physical Chemistry 3 

2 ľĬƞĺĵĔŇĨ   203327  ĺ.ėĴ. 327   
CHEM 327     

ĮĢŇĭńĨŇĔŅĶŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ2   
Physical Chemistry Laboratory 2 

1 ľĬƞĺĵĔŇĨ  

 203324  ĺ.ėĴ. 324     
CHEM 324 

ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ4 
Physical Chemistry 4 

2 ľĬƞĺĵĔŇĨ   203332  ĺ.ėĴ. 332 
CHEM 332       

ĔŅĶĺŇŏėĶŅŃľƢĪŅĚőėĶĴŅőĪĔĶŅĲƖ   
Chromatographic Analysis   

2 ľĬƞĺĵĔŇĨ - ĮĶńĭŏĮĸňŗĵĬĝŊŗŀĺŇĝŅĕŀĚȮ
0.1110ȮŐĸŃȮ0.1111ȮŒľƟ 
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ, 2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞȮı,Ļ,Ȯ2542 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

 203327  ĺ.ėĴ. 327   
CHEM 327     

ĮĢŇĭńĨŇĔŅĶŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ2   
Physical Chemistry Laboratory 2 

1 ľĬƞĺĵĔŇĨ   203333  ĺ.ėĴ. 333 
CHEM 333  

ĔŅĶĺŇŏėĶŅŃľƢħƟĺĵŏėĶŊŗŀĚĴŊŀĪŅĚĽŏĮĔőĪĶŏĴĨĶň 
Spectrometric Instrumental Analysis 

2 ľĬƞĺĵĔŇĨ ŏľĴŅŃĽĴŐĸŃĽŀħėĸƟŀĚĔńĭ
ŏĬŊŘŀľŅĺŇĝŅ 

 203332  ĺ.ėĴ. 332 
CHEM 332       

ĔŅĶĺŇŏėĶŅŃľƢħƟĺĵŏėĶŊŗŀĚĴŊŀȮ1 
Instrumental Analysis 1 

2 ľĬƞĺĵĔŇĨ   203338  ĺ.ėĴ. 338 
CHEM 338       

ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢħƟĺĵŏėĶŊŗŀĚĴŊŀȮ 
Instrumental Analysis Laboratory 

2 ľĬƞĺĵĔŇĨ  

 203333  ĺ.ėĴ. 333  
CHEM 333           

ĔŅĶĺŇŏėĶŅŃľƢħƟĺĵŏėĶŊŗŀĚĴŊŀȮ2       
Instrumental Analysis 2        

2 ľĬƞĺĵĔŇĨ   203350  ĺ.ėĴ. 352 
CHEM 352 

ėĺŅĴĮĸŀħĳńĵŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶŏėĴň 
Safety in the Chemistry Laboratory 

2 ľĬƞĺĵĔŇĨ 

 203338  ĺ.ėĴ. 338 
CHEM 338       

ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢħƟĺĵŏėĶŊŗŀĚĴŊŀȮ 
Instrumental Analysis Laboratory 

2 ľĬƞĺĵĔŇĨ   203399  ĺ.ėĴ. 399 
CHEM 399 

ĔŅĶİƗĔĚŅĬ 
Job Training 

1 ľĬƞĺĵĔŇĨ  

 203350  ĺ.ėĴ. 352 
CHEM 352 

ėĺŅĴĮĸŀħĳńĵŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶŏėĴň 
Safety in the Chemistry Laboratory 

2 ľĬƞĺĵĔŇĨ   203498  ĺ.ėĴ. 498 
CHEM 498 

ĽńĴĴĬŅŏėĴň 
Seminar in Chemistry 

1 ľĬƞĺĵĔŇĨ  

 203399  ĺ.ėĴ. 399 
CHEM 399 

ĔŅĶİƗĔĚŅĬ 
Job Training 

1 ľĬƞĺĵĔŇĨ   203499  ĺ.ėĴ. 499 
CHEM 499 

ĮƤĠľŅıŇŏĻļĪŅĚŏėĴň 
Special Problems in Chemistry 

3 ľĬƞĺĵĔŇĨ  

 203498  ĺ.ėĴ. 498 
CHEM 498 

ĽńĴĴĬŅŏėĴň 
Seminar in Chemistry 

1 ľĬƞĺĵĔŇĨ   211315  ĺ.ĝĪ. 315  
BCT 315  

ĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ 
Introductory Biochemistry 

3 ľĬƞĺĵĔŇĨ  

 203499  ĺ.ėĴ. 499 
CHEM 499 

ĮƤĠľŅıŇŏĻļĪŅĚŏėĴň 
Special Problems in Chemistry 

3 ľĬƞĺĵĔŇĨ   211319  ĺ.ĝĪ. 319 
BCT 319 

ĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ 
Introductory Biochemistry Laboratory 

1 ľĬƞĺĵĔŇĨ  

 211315  ĺ.ĝĪ. 315  
BCT 315  

ĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ 
Introductory Biochemistry 

3 ľĬƞĺĵĔŇĨ       

 211319  ĺ.ĝĪ. 319 
BCT 319 

ĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ 
Introductory Biochemistry Laboratory 

1 ľĬƞĺĵĔŇĨ       

 2.2.2 ĺŇĝŅŏŀĔŏĸŊŀĔ œĴƞĬƟŀĵĔĺƞŅ 14 ľĬƞĺĵĔŇĨ   2.2.2 ĺŇĝŅŏŀĔŏĸŊŀĔ œĴƞĬƟŀĵĔĺƞŅ 14 ľĬƞĺĵĔŇĨ  
 őħĵŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĨƞŀœĮĬňŘ     őħĵŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĨƞŀœĮĬňŘ ĞŉŗĚěŃĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ400ȮœĴƞĬƟŀĵĔĺƞŅȮ

14ȮľĬƞĺĵĔŇĨ 
  

 203250  ĺ.ėĴ. 250  
CHME 250      

ŏėĴňĽŇŗĚŐĺħĸƟŀĴ 
Environmental Chemistry 

3 ľĬƞĺĵĔŇĨ   203250  ĺ.ėĴ. 250  
CHME 250      

ŏėĴňĽŇŗĚŐĺħĸƟŀĴ 
Environmental Chemistry 

3 ľĬƞĺĵĔŇĨ - ĵĔŏĸŇĔĺŇĝŅŏŀĔŏĸŊŀĔĭŅĚ
ĺŇĝŅĪňŗĴňŏĬŊŘŀľŅĞŘŜŅĞƟŀĬŐĸŃ
ŏıŇŗĴĺŇĝŅŏŀĔŏĸŊŀĔĪňŗĴňėĺŅĴ
ľĸŅĔľĸŅĵŐĸŃĪńĬĽĴńĵȮ
ĽŅĴŅĶĩĭŌĶĦŅĔŅĶĔńĭĻŅĽĨĶƢ
ŀŊŗĬœħƟĴŅĔĵŇŗĚĕŉŘĬȮħńĚĬňŘ 

 203300  ĺ.ėĴ. 300   
CHEM 300     

ĪńĔļŃıŊŘĬģŅĬŐĸŃěĶŇĵīĶĶĴĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 
Basic Skills and Ethics in Science 

0ȮľĬƞĺĵĔŇĨ   203300  ĺ.ėĴ. 300   
CHEM 300     

ĪńĔļŃıŊŘĬģŅĬŐĸŃěĶŇĵīĶĶĴĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 
Basic Skills and Ethics in Science 

0ȮľĬƞĺĵĔŇĨ 

 203351  ĺ.ėĴ. 351  
CHEM 351 

ĔŅĶŏĮƙŅŐĔƟĺ 
Glass Blowing 

2 ľĬƞĺĵĔŇĨ   203304  ĺ.ėĴ. 304 
CHEM 304       

ĮĢŇĔŇĶŇĵŅŏıŀĶŇœĞėĸŇĔȮŀĬŋĴŌĸŀŇĽĶŃȮŐĸŃėŅĶƢĭňĬȮȮ 
Pericyclic Reactions, Free Radicals and 

2 ľĬƞĺĵĔŇĨ 

0
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Carbenes /,ȮĵĔŏĸŇĔȮ0.1201*0.1202*Ȯ 

ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ, 2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞȮı,Ļ,Ȯ2542 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

 203404  ĺ.ėĴ. 404 
CHEM 404 

ŏėĴňŏŁŏĪŀőĶœĞėĸŇĔ 
Heterocyclic Chemistry 

2 ľĬƞĺĵĔŇĨ   203351  ĺ.ėĴ. 351  
CHEM 351 

ĔŅĶŏĮƙŅŐĔƟĺ 
Glass Blowing 

2 ľĬƞĺĵĔŇĨ 0.1203*0//224*0//226*Ȯ
0//227 
0,ȮŒľƟŏĶňĵĬȮ
0.11.2*0.1250*0.1251*Ȯ
0//200*0//201*0//230Ȯ
ŐĪĬ 

 203405  ĺ.ėĴ. 405 
CHEM 405 

ŏėĴňįĸŇĨĳńĦĤƢīĶĶĴĝŅĨŇ 
Natural Product Chemistry 

2 ľĬƞĺĵĔŇĨ   203355  ĺ.ėĴ. 355 
CHEM 355       

ŏĪėĬŇėŏĝŇĚĨńĺŏĸĕŒĬĪŅĚŏėĴň 
Numerical Techniques in Chemistry 

2 ľĬƞĺĵĔŇĨ 

 203406  ĺ.ėĴ. 406  
CHEM 406 

ĔŅĶĽńĚŏėĶŅŃľƢĪŅĚŏėĴňŀŇĬĪĶňĵƢ 
Organic Synthesis 

2 ľĬƞĺĵĔŇĨ   203404  ĺ.ėĴ. 404 
CHEM 404 

ŏėĴňŏŁŏĪŀőĶœĞėĸŇĔ 
Heterocyclic Chemistry 

2 ľĬƞĺĵĔŇĨ 

 203413  ĺ.ėĴ. 413   
CHEM 413 

ĽŏĮĔőĪĶĽőĔĮƖĪŅĚŏėĴňŀĬŇĬĪĶňĵƢ 
Inorganic Spectroscopy 

2 ľĬƞĺĵĔŇĨ   203405  ĺ.ėĴ. 405 
CHEM 405 

ŏėĴňįĸŇĨĳńĦĤƢīĶĶĴĝŅĨŇ 
Natural Product Chemistry 

2 ľĬƞĺĵĔŇĨ  

 203414  ĺ.ėĴ. 414 
CHEM 414       

ĺŇīňŏĝŇĚĔŅĵĳŅıŒĬŏėĴňŀĬŇĬĪĶňĵƢȮȮ 
Physical Methods in Inorganic Chemistry 

2 ľĬƞĺĵĔŇĨ   203406  ĺ.ėĴ. 406  
CHEM 406 

ĔŅĶĽńĚŏėĶŅŃľƢĪŅĚŏėĴňŀŇĬĪĶňĵƢ  
Organic Synthesis 

2 ľĬƞĺĵĔŇĨ  

 203423  ĺ.ėĴ. 423  
CHEM 423      

ŏėĴňŏĝŇĚĲƕĽŇĔĽƢĕńŘĬĽŌĚȮ1 
Advanced Physical Chemistry 1 

2 ľĬƞĺĵĔŇĨ   203413  ĺ.ėĴ. 413   
CHEM 413 

ĽŏĮĔőĪĶĽőĔĮƖĪŅĚŏėĴňŀĬŇĬĪĶňĵƢ 
Inorganic Spectroscopy 

2 ľĬƞĺĵĔŇĨ  

 203424  ĺ.ėĴ. 424  
CHEM 424 

ŏėĴňŏĝŇĚĲƕĽŇĔĽƢĕńŘĬĽŌĚȮ2 
Advanced Physical Chemistry 1 

2 ľĬƞĺĵĔŇĨ   203414  ĺ.ėĴ. 414 
CHEM 414       

ĺŇīňŏĝŇĚĔŅĵĳŅıŒĬŏėĴňŀĬŇĬĪĶňĵƢȮȮ 
Physical Methods in Inorganic Chemistry 

2 ľĬƞĺĵĔŇĨ  

 203425  ĺ.ėĴ. 425 
CHEM 425 

ŏėĴňŏĝŇĚėŀĴıŇĺŏĨŀĶƢŏĭŊŘŀĚĨƟĬ 
Introductory Computational Chemistry 

2 ľĬƞĺĵĔŇĨ   203420 ĺ,ėĴ,Ȯ20. 
CHEM 420 

ĔŅĶŏĶƞĚĮĢŇĔŇĶŇĵŅŐĸŃĔŅĶľŅĸńĔļĦŃŏĜıŅŃıŊŘĬįŇĺ 
Catalysis and Surface Characterization 

2 ľĬƞĺĵĔŇĨ 
 

 

 203431  ĺ.ėĴ. 431 
 CHEM 431      

ŏĪėĬŇėĪŅĚŏėĴňĺŇŏėĶŅŃľƢĕńŘĬĽŌĚ 
Advanced Techniques in Analytical 

2 ľĬƞĺĵĔŇĨ   203426 ĺ,ėĴ,Ȯ204 
CHEM 426 

ĺŇīňĪŅĚŏėĴňŏĝŇĚėŀĴıŇĺŏĨŀĶƢ 
Methods in Computational Chemistry 

2 ľĬƞĺĵĔŇĨ 
 

 

 203434  ĺ.ėĴ. 434 
CHEM 434      

ĔĶŃĭĺĬĔŅĶĺŇŏėĶŅŃľƢŐĸŃŏĪėĬŇėĕńŘĬĽŌĚĽŜŅľĶńĭĨńĺŀĵƞŅĚ
ěĶŇĚ 
Analytical Procedure and Advanced Techniques 
for Real Samples 

2 ľĬƞĺĵĔŇĨ  
 
 
 
 

 203427Ȯĺ,ėĴ,Ȯ205 
CHEM 427 

ĔŅĶŀŀĔŐĭĭĽŅĶĝňĺőĴŏĸĔŋĸŐĸŃĺńĽħŋ 
Biomolecular and Material Design 

2 ľĬƞĺĵĔŇĨ  

203428Ȯĺ,ėĴ,Ȯ206 
CHEM 428 

ŏėĴňĽŅĶĽĬŏĪĻ 
Chemoinformatics 

2 ľĬƞĺĵĔŇĨ 

203435  ĺ.ėĴ. 435 
CHEM 435  

œĲĲƚŅŏėĴňĺŇŏėĶŅŃľƢĕńŘĬĽŌĚȮȮȮ 
ȮAdvanced Electroanalytical Chemistry   

2 ľĬƞĺĵĔŇĨ 203431  ĺ.ėĴ. 431 
CHEM 431      

ŏĪėĬŇėĪŅĚŏėĴňĺŇŏėĶŅŃľƢĕńŘĬĽŌĚ 
Advanced Techniques in Analytical 

2 ľĬƞĺĵĔŇĨ 

203458  ĺ.ėĴ. 458  
CHEM 458 

ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚŏėĴňȮ1 
Selected Topics in Chemistry 1 

2 ľĬƞĺĵĔŇĨ 203434  ĺ.ėĴ. 434 
CHEM 434      

ĔĶŃĭĺĬĔŅĶĺŇŏėĶŅŃľƢŐĸŃŏĪėĬŇėĕńŘĬĽŌĚĽŜŅľĶńĭĨńĺŀĵƞŅĚěĶŇĚ 
Analytical Procedure and Advanced Techniques 
for Real Samples 

2 ľĬƞĺĵĔŇĨ 

 203459  ĺ.ėĴ. 459  ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚŏėĴňȮ2   2 ľĬƞĺĵĔŇĨ   203435  ĺ.ėĴ. 435 œĲĲƚŅŏėĴňĺŇŏėĶŅŃľƢĕńŘĬĽŌĚȮȮȮ 2 ľĬƞĺĵĔŇĨ  

0.
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CHEM 459 Selected Topics in Chemistry 2 CHEM 435  ȮAdvanced Electroanalytical Chemistry   

ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ, 2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞȮı,Ļ,Ȯ2542 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

 203471  ĺ.ėĴ. 471   
CHEM 471     

ŏėĴňıŀĸŇŏĴŀĶƢȮ1 
Polymer Chemistry 1 

2 ľĬƞĺĵĔŇĨ   203458  ĺ.ėĴ. 458  
CHEM 458 

ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚŏėĴňȮ1 
Selected Topics in Chemistry 1 

2 ľĬƞĺĵĔŇĨ  

 203474  ĺ.ėĴ. 474  
CHEM 474      

ŏėĴňıŀĸŇŏĴŀĶƢȮ2     
Polymer Chemistry 2 

2 ľĬƞĺĵĔŇĨ   203459  ĺ.ėĴ. 459  
CHEM 459 

ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚŏėĴňȮ2   
Selected Topics in Chemistry 2 

2 ľĬƞĺĵĔŇĨ  

 203477  ĺ,ėĴ,Ȯ255 
CHEMȮ477 

ĮĢŇĭńĨŇĔŅĶŏėĴňıŀĸŇŏĴŀĶƢȮ1 
Polymer Chemistry Laboratory 1 

1 ľĬƞĺĵĔŇĨ   203471  ĺ.ėĴ. 471 
CHEM 471       

ĽĴĭńĨŇŐĸŃĔŅĶľŅĸńĔļĦŃŏĜıŅŃĕŀĚĺńĽħŋıŀĸŇŏĴŀĶƢ   
Properties and Characterization of Polymeric Materials  

2 ľĬƞĺĵĔŇĨ - ĮĶńĭŏĮĸňŗĵĬĝŊŗŀĺŇĝŅŒľƟ
ĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĺŇĝŅ 

 203478  ĺ.ėĴ. 478  
CHEM 478  

ĮĢŇĭńĨŇĔŅĶŏėĴňıŀĸŇŏĴŀĶƢȮ2 
Polymer Chemistry Laboratory 2 

2 ľĬƞĺĵĔŇĨ   203472  ĺ.ėĴ. 472 
CHEM 472       

ıĸŅĽĨŇĔĝňĺĳŅıŐĸŃıŀĸŇŏĴŀĶƢŀńěĜĶŇĵŃ 
Bioplastics and Smart Polymers 

2 ľĬƞĺĵĔŇĨ  

 209203  ĺ,ėŀ,Ȯ203     
IC 203 

ŏėĴňŀŋĨĽŅľĔĶĶĴŏĭŊŘŀĚĨƟĬ 
Introduction to Industrial Chemistry  

3 ľĬƞĺĵĔŇĨ   203473  ĺ.ėĴ. 473 
CHEM 473       

ėĺŅĴĽńĴıńĬīƢĕŀĚőėĶĚĽĶƟŅĚŐĸŃĽĴĭńĨŇĕŀĚıŀĸŇŏĴŀĶƢ 
Structure-Property Relationship of Polymers 

2 ľĬƞĺĵĔŇĨ  

 211446  ĺ.ĝĪ. 446    
BCT 446 

ĝňĺŏėĴňĕŀĚőĶėĪŅĚŏĴŐĪĭŀĸŇĞŉĴ 
Biochemistry of Metabolic Disorders 

3 ľĬƞĺĵĔŇĨ   203474  ĺ.ėĴ. 474 
CHEM 474   

ĮĢŇĔŇĶŇĵŅŐĸŃĔŅĶĽńĚŏėĶŅŃľƢıŀĸŇŏĴŀĶƢ 
Reactions and Synthesis Methods of Polymers 

2 ľĬƞĺĵĔŇĨ - ĮĶńĭŏĮĸňŗĵĬĝŊŗŀĺŇĝŅŒľƟ
ĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĺŇĝŅ 

 211448  ĺ.ĝĪ. 448  
BCT 448   

ŏĪėőĬőĸĵňėŅĶƢőĭœŁŏħĶĨ 
Carbohydrate Technology 

3 ľĬƞĺĵĔŇĨ   203477  ĺ.ėĴ. 477 
CHEM 477       

ĮĢŇĭńĨŇĔŅĶŏėĴňıŀĸŇŏĴŀĶƢȮ1 
Polymer Chemistry Laboratory 1 

1 ľĬƞĺĵĔŇĨ  

 211449  ĺ.ĝĪ. 449    
BCT 449 

ŏĪėőĬőĸĵňőĮĶĨňĬ 
Protein Technology 

3 ľĬƞĺĵĔŇĨ   203478  ĺ.ėĴ. 478  
CHEM 478  

ĮĢŇĭńĨŇĔŅĶŏėĴňıŀĸŇŏĴŀĶƢȮ2 
Polymer Chemistry Laboratory 2 

2 ľĬƞĺĵĔŇĨ  

 ŐĸŃĔĶŃĭĺĬĺŇĝŅŀŊŗĬŕȮĶŃħńĭȮ300 ů 400 ĪňŗŏĮƕħĽŀĬŏıŇŗĴŏĨŇĴŒĬĽŅĕŅĺŇĝŅŏėĴň    209203  ĺ,ėŀ,Ȯ203     
IC 203 

ŏėĴňŀŋĨĽŅľĔĶĶĴŏĭŊŘŀĚĨƟĬ 
Introduction to Industrial Chemistry  

3 ľĬƞĺĵĔŇĨ  

     211422 ĺ.ĝĪ. 422 
BCT 422 

ĝňĺŏėĴňĬĺńĨĔĶĶĴĪŅĚŀŅľŅĶŐĸŃŏĔļĨĶĔĶĶĴ 
Food and Agricultural Biochemical Innovation 

3 ľĬƞĺĵĔŇĨ  

     211423 ĺ.ĝĪ. 423 
BCT 423 

ŏĪėőĬőĸĵňıĸńĚĚŅĬĝňĺĳŅıŐĸŃĽŇŗĚŐĺħĸƟŀĴ 
Bioenergy Technology and Environment 

3 ľĬƞĺĵĔŇĨ  

     211452 ĺ.ĝĪ. 452 
BCT 452 

ĝňĺĬĺńĨĔĶĶĴŐĸŃĺŇĽŅľĔŇě 
Bioinnovation and Enterprises 

3 ľĬƞĺĵĔŇĨ  

2.3 ĺŇĝŅőĪȮ&ĩƟŅĴň'ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅ 15 ľĬƞĺĵĔŇĨ  2.3 ȮȮȮȮȮĺŇĝŅőĪȮ&ĩƟŅĴň'ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮœĴƞĬƟŀĵĔĺƞŅ 15 ľĬƞĺĵĔŇĨ  
 ȮȮȮĬńĔĻŉĔļŅĪňŗĮĶŃĽĚėƢěŃŏĶňĵĬĺŇĝŅőĪȮŀŅěŏĸŊŀĔŏĶňĵĬĺŇĝŅőĪŒĬĽŅĕŅŒħĔŖœħƟĪňŗŏĮƕħĽŀĬŒĬĴľŅĺŇĪĵŅĸńĵȮ

œĴƞĬƟŀĵĔĺƞŅ 15ȮľĬƞĺĵĔŇĨȮőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĝŅŏŀĔ 
  ȮȮȮȮĬńĔĻŉĔļŅĪňŗĮĶŃĽĚėƢěŃŏĶňĵĬĺŇĝŅőĪȮŀŅěŏĸŊŀĔŏĶňĵĬĺŇĝŅőĪŒĬĽŅĕŅŒħĔŖœħƟĪňŗŏĮƕħĽŀĬĨŅĴĮĶŃĔŅĻ

ĴľŅĺŇĪĵŅĸńĵȮŏĶŊŗŀĚȮĺŇĝŅőĪĪňŗŏĮƕħĽŀĬĽŜŅľĶńĭĬńĔĻŉĔļŅĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
Ȯ/3ȮľĬƞĺĵĔŇĨȮőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮĞŉŗĚěŃĪŜŅŒľƟĴňěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħ
ľĸńĔĽŌĨĶŏıŇŗĴĕŉŘĬŀňĔœĴƞĬƟŀĵĔĺƞŅȮ/3ȮľĬƞĺĵĔŇĨ 
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ, 2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞȮı,Ļ,Ȯ2542 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

3. ľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶňȮȮ                  ȮœĴƞĬƟŀĵĔĺƞŅȮ                                    6  ľĬƞĺĵĔŇĨ  3. ľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶňȮȮ                  ȮœĴƞĬƟŀĵĔĺƞŅȮ                                    6  ľĬƞĺĵĔŇĨ  
 ŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅŒħŕȮĬŀĔŏľĬŊŀěŅĔĺŇĝŅŏŀĔ ŐĸŃĺŇĝŅőĪȮ&ĩƟŅĴň'ȮȮœĴƞĬƟŀĵĔĺƞŅȮȮ6  ľĬƞĺĵĔŇĨ     
4. ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮœĴƞĬƟŀĵĔĺƞŅȮ135ȮľĬƞĺĵĔŇĨ   2, ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮœĴƞĬƟŀĵĔĺƞŅȮ133ȮľĬƞĺĵĔŇĨ   
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ŐįĬĽľĔŇěĻŉĔļŅ 
ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ, 2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞȮı,Ļ,Ȯ2542 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

/,ȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                                                   30 ľĬƞĺĵĔŇĨ  /,ȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                                                   30 ľĬƞĺĵĔŇĨ  
ĺŇĝŅĭńĚėńĭ 24 ľĬƞĺĵĔŇĨ  ĺŇĝŅĭńĚėńĭ 24 ľĬƞĺĵĔŇĨ  
1.1 ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟŏĶňĵĬĶŌƟ 3/ ľĬƞĺĵĔŇĨ  1.1 ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟŏĶňĵĬĶŌƟȮ 15 ľĬƞĺĵĔŇĨ  
 ..//./ ȮĴ,ŀ,Ȯ101 

ENGL 101 

ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ/ 

Fundamental English 1 

3 ľĬƞĺĵĔŇĨ   ..//./ ȮĴ,ŀ,Ȯ101 

ENGL 101 

ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ/ 

Fundamental English 1 

3 ľĬƞĺĵĔŇĨ  

 ..//.0  Ĵ,ŀ,Ȯ102 

ENGL 102 

ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ0 

Fundamental English 2 

3 ľĬƞĺĵĔŇĨ   ..//.0  Ĵ,ŀ,Ȯ102 

ENGL 102 

ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ0 

Fundamental English 2 

3 ľĬƞĺĵĔŇĨ  

 ../0./  Ĵ,ŀ,Ȯ201 

ENGL 201 

ĔŅĶŀƞŅĬŏĝŇĚĺŇŏėĶŅŃľƢŐĸŃĔŅĶŏĕňĵĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸ 

Critical Reading and Effective Writing 

3 ľĬƞĺĵĔŇĨ   ../0./  Ĵ,ŀ,Ȯ201 

ENGL 201 

ĔŅĶŀƞŅĬŏĝŇĚĺŇŏėĶŅŃľƢŐĸŃĔŅĶŏĕňĵĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸ 

Critical Reading and Effective Writing 

3 ľĬƞĺĵĔŇĨ  

 ../025  Ĵ,ŀ,Ȯ225 
ENGL 225 

ĳŅļŅŀńĚĔķļŒĬĭĶŇĭĪĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň  

English in Science and Technology Context 

3 ľĬƞĺĵĔŇĨ   ../025  Ĵ,ŀ,Ȯ225 
ENGL 225 

ĳŅļŅŀńĚĔķļŒĬĭĶŇĭĪĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň  

English in Science and Technology Context 

3ľĬƞĺĵĔŇĨ  

 204100  ĺ,ėı,Ȯ100 
CS 100 

ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĝňĺŇĨĽĴńĵŒľĴƞ 
Information Technology and Modern Life 

3 ľĬƞĺĵĔŇĨ   204100  ĺ,ėı,Ȯ100 
CS 100 

ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĝňĺŇĨĽĴńĵŒľĴƞ 
Information Technology and Modern Life 

3 ľĬƞĺĵĔŇĨ  

1.2 ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟĶƞĺĴĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ  Ȯ                         3ȮľĬƞĺĵĔŇĨ  1.2 ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟĶƞĺĴĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ  Ȯ                         3ȮľĬƞĺĵĔŇĨ  
 201114 ĺ,ĺĪ,Ȯ114 

SC 114 
ĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴŒĬőĸĔĮƤěěŋĭńĬ 
Environmental Science in TodayŲs World 

3 ľĬƞĺĵĔŇĨ   201114  ĺ,ĺĪ,Ȯ114 
SC 114 

ĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴŒĬőĸĔĮƤěěŋĭńĬ 
Environmental Science in TodayŲs World 

3 ľĬƞĺĵĔŇĨ  

/,1 ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚ 6 ľĬƞĺĵĔŇĨ  /,1 ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚ 6 ľĬƞĺĵĔŇĨ  
 140104 Ķ,Ī,Ȯ104 

PG 104 
ĔŅĶŏĮƦĬıĸŏĴŊŀĚ 
Citizenship 

3 ľĬƞĺĵĔŇĨ   140104 Ķ,Ī,Ȯ104 
PG 104 

ĔŅĶŏĮƦĬıĸŏĴŊŀĚ 
Citizenship 

3 ľĬƞĺĵĔŇĨ  

 201111 ĺ,ĺĪ 111 
SC 111 

őĸĔŐľƞĚĺŇĪĵŅĻŅĽĨĶƢ 
The World of Science 

3 ľĬƞĺĵĔŇĨ   201111  ĺ,ĺĪ 111 
SC 111 

őĸĔŐľƞĚĺŇĪĵŅĻŅĽĨĶƢ 
The World of Science 

3 ľĬƞĺĵĔŇĨ  

ĺŇĝŅŏĸŊŀĔ 6 ľĬƞĺĵĔŇĨ  ĺŇĝŅŏĸŊŀĔ 6 ľĬƞĺĵĔŇĨ  
 ŒľƟĬńĔĻŉĔļŅŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅěŅĔĪńŘĚȮ1ȮĔĸŋƞĴŏıŇŗĴŏĨŇĴŀňĔȮ4ȮľĬƞĺĵĔŇĨ 

ěŅĔĔĶŃĭĺĬĺŇĝŅĨƞŀœĮĬňŘ 
- ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟŏĶňĵĬĶŌƟ 

   ŒľƟĬńĔĻŉĔļŅŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅěŅĔĪńŘĚȮ1ȮĔĸŋƞĴŏıŇŗĴŏĨŇĴŀňĔȮ4ȮľĬƞĺĵĔŇĨ 
ěŅĔĔĶŃĭĺĬĺŇĝŅĨƞŀœĮĬňŘ 
- ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟŏĶňĵĬĶŌƟ 

  

 011269 Ĵ,ĮĶ,Ȯ269Ȯ 
PHIL 269                ȮȮȮ 

ĮĶńĝĠŅŏĻĶļģĔŇěıŀŏıňĵĚ 
Philosophy of Sufficiency Economy 

3 ľĬƞĺĵĔŇĨ   011269 Ĵ,ĮĶ,Ȯ269Ȯ 
PHIL 269                ȮȮȮ 

ĮĶńĝĠŅŏĻĶļģĔŇěıŀŏıňĵĚ 
Philosophy of Sufficiency Economy 

3 ľĬƞĺĵĔŇĨ  
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ, 2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞȮı,Ļ,Ȯ2542 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
 012100 Ĵ,ĻĬ. 100 

RE 100 
ĔŅĶıńĥĬŅěŇĨŏıŊŗŀėŋĦĳŅıĝňĺŇĨĪňŗħň 
Mind Development forȮHigh Quality of Life 

3 ľĬƞĺĵĔŇĨ 

  

  012100 Ĵ,ĻĬ. 100 
RE 100 

ĔŅĶıńĥĬŅěŇĨŏıŊŗŀėŋĦĳŅıĝňĺŇĨĪňŗħň 
Mind Development forȮHigh Quality of Life 

3 ľĬƞĺĵĔŇĨ 

  

 

 074101 Ļ,Ľĕ,Ȯ101 
EDHL 101 

ĔŅĶĽƞĚŏĽĶŇĴĽŋĕĳŅıŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 
Promoting of Health in Everyday Life 

3 ľĬƞĺĵĔŇĨ   074101 Ļ,Ľĕ,Ȯ101 
EDHL 101 

ĔŅĶĽƞĚŏĽĶŇĴĽŋĕĳŅıŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 
Promoting of Health in Everyday Life 

3 ľĬƞĺĵĔŇĨ  

 211100 ĺ,ĝĪ,Ȯ100 
BCT 100 

ĔŇĬħňȮ8ȮĔŅĶĴňĝňĺŇĨĪňŗħňĕŉŘĬŐĸŃĔŅĶĮƚŀĚĔńĬőĶė 
Eating Well 8ȮBetter LivingȮand Disease Prevention 

3 ľĬƞĺĵĔŇĨ   211100 ĺ,ĝĪ,Ȯ100 
BCT 100 

ĔŇĬħňȮ8ȮĔŅĶĴňĝňĺŇĨĪňŗħňĕŉŘĬŐĸŃĔŅĶĮƚŀĚĔńĬőĶė 
Eating Well 8ȮBetter LivingȮand Disease Prevention 

3 ľĬƞĺĵĔŇĨ  

 702101 ĭī,ĔĚ,Ȯ101 
FINA 101 

ĔŅĶŏĚŇĬŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 
Finance for Daily Life 

3 ľĬƞĺĵĔŇĨ   702101 ĭī,ĔĚ,Ȯ101 
FINA 101 

ĔŅĶŏĚŇĬŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 
Finance for Daily Life 

3 ľĬƞĺĵĔŇĨ  

 851100 ĽĴ,Ȯ100 
MC 101 

ĔŅĶĽŊŗŀĽŅĶŏĭŊŘŀĚĨƟĬ 
Introduction to Communication 

3 ľĬƞĺĵĔŇĨ   851100 ĽĴ,Ȯ100 
MC 101 

ĔŅĶĽŊŗŀĽŅĶŏĭŊŘŀĚĨƟĬ 
Introduction to Communication 

3 ľĬƞĺĵĔŇĨ  

 - ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟĶƞĺĴĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ  Ȯ                            - ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟĶƞĺĴĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ  Ȯ                           
 013110 Ĵ,ěĺ,Ȯ110 

PSY 110 
ěŇĨĺŇĪĵŅĔńĭĝňĺŇĨĮĶŃěŜŅĺńĬ 
Psychology and Daily Life 

3 ľĬƞĺĵĔŇĨ   013110 Ĵ,ěĺ,Ȯ110 
PSY 110 

ěŇĨĺŇĪĵŅĔńĭĝňĺŇĨĮĶŃěŜŅĺńĬ 
Psychology and Daily Life 

3 ľĬƞĺĵĔŇĨ  

 176100 Ĭ,ĻĪ. 100 
LAGE 100 

ĔġľĴŅĵŐĸŃőĸĔĽĴńĵŒľĴƞ 
Law and Modern World 

3 ľĬƞĺĵĔŇĨ   176100 Ĭ,ĻĪ. 100 
LAGE 100 

ĔġľĴŅĵŐĸŃőĸĔĽĴńĵŒľĴƞ 
Law and Modern World 

3 ľĬƞĺĵĔŇĨ  

 201190 ĺ,ĺĪ,Ȯ/7. 
SC 190 

ĔŅĶėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮĔŅĶŐĔƟĮƤĠľŅŐĸŃȮȮȮȮȮȮȮȮȮȮȮ
ĔŅĶĽŊŗŀĽŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 
Critical Thinking, Problem Solving and Science 
Communication 

3 ľĬƞĺĵĔŇĨ   201190 ĺ,ĺĪ,Ȯ/7. 
SC 190 

ĔŅĶėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮĔŅĶŐĔƟĮƤĠľŅŐĸŃȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĔŅĶĽŊŗŀĽŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 
Critical Thinking, Problem Solving and Science 
Communication 

3 ľĬƞĺĵĔŇĨ  

 602103 ŀ,Īĝ,Ȯ103 
BIOT 103 

ŀŋĨĽŅľĔĶĶĴŏĔļĨĶĔńĭėŋĦĳŅıĝňĺŇĨ 
Agro-Industry and Quality of Life 

3 ľĬƞĺĵĔŇĨ   602103 ŀ,Īĝ,Ȯ103 
BIOT 103 

ŀŋĨĽŅľĔĶĶĴŏĔļĨĶĔńĭėŋĦĳŅıĝňĺŇĨ 
Agro-Industry and Quality of Life 

3 ľĬƞĺĵĔŇĨ  

 703103 ĭī,Ĕě,Ȯ103 
MGMT 103 

ĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶŐĸŃīŋĶĔŇěŏĭŊŘŀĚĨƟĬ 
Introduction to EntrepreneurshipȮand Business 

3 ľĬƞĺĵĔŇĨ   703103 ĭī,Ĕě,Ȯ103 
MGMT 103 

ĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶŐĸŃīŋĶĔŇěŏĭŊŘŀĚĨƟĬ 
Introduction to EntrepreneurshipȮand Business 

3 ľĬƞĺĵĔŇĨ  

 751100 ĻĻ,Ȯ100 
ECON 100 

ŏĻĶļģĻŅĽĨĶƢŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 
Economics for Everyday Life 

 3 ľĬƞĺĵĔŇĨ   751100 ĻĻ,Ȯ100 
ECON 100 

ŏĻĶļģĻŅĽĨĶƢŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 
Economics for Everyday Life 

3 ľĬƞĺĵĔŇĨ  

 - ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚ    - ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚ   
 001100 Ĵ,ĮĶ,Ȯ/.. 

PHIL 100 
ĴĬŋļĵƢĔńĭĮĶńĝĠŅ 
Man and Philosophy 

3 ľĬƞĺĵĔŇĨ   001100 Ĵ,ĮĶ,Ȯ/.. 
PHIL 100 

ĴĬŋļĵƢĔńĭĮĶńĝĠŅ 
Man and Philosophy 

3 ľĬƞĺĵĔŇĨ  

 012200 Ĵ,ĻĬ,Ȯ200 
RE 200 

ěŇĨŀŅĽŅ 
Mind Volunteer 

3 ľĬƞĺĵĔŇĨ   012200 Ĵ,ĻĬ,Ȯ200 
RE 200 

ěŇĨŀŅĽŅ 
Mind Volunteer 

3 ľĬƞĺĵĔŇĨ  
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ, 2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞȮı,Ļ,Ȯ2542 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
 057132 Ļ,ĸ,Ȯ132 

EDPE 132 
ĝňĺŇĨĴňĽŋĕŒĬėƞŅĵıńĔŐĶĴ 
Happy Life in Camping 

2 ľĬƞĺĵĔŇĨ   057132 Ļ,ĸ,Ȯ132 
EDPE 132 

ĝňĺŇĨĴňĽŋĕŒĬėƞŅĵıńĔŐĶĴ 
Happy Life in Camping 

2 ľĬƞĺĵĔŇĨ  

 109114 ĺě,ĻĮ. 114 
FAGE 114 

ĻŇĸĮŃŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 
Art in Everyday Life 

3 ľĬƞĺĵĔŇĨ   109114 ĺě,ĻĮ. 114 
FAGE 114 

ĻŇĸĮŃŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 
Art in Everyday Life 

3 ľĬƞĺĵĔŇĨ  

 109115 ĺě,ĻĮ,Ȯ115 
FAGE 115 

ĝňĺŇĨĔńĭĽŋĬĪĶňĵŃ 
Life and Aesthetics 

3 ľĬƞĺĵĔŇĨ   109115 ĺě,ĻĮ,Ȯ115 
FAGE 115 

ĝňĺŇĨĔńĭĽŋĬĪĶňĵŃ 
Life and Aesthetics 

3 ľĬƞĺĵĔŇĨ  

2. ľĴĺħĺŇĝŅŏĜıŅŃ œĴƞĬƟŀĵĔĺƞŅ 98 ľĬƞĺĵĔŇĨ  2. ľĴĺħĺŇĝŅŏĜıŅŃ œĴƞĬƟŀĵĔĺƞŅ 96 ľĬƞĺĵĔŇĨ  
2.1 ĺŇĝŅŐĔĬ  26 ľĬƞĺĵĔŇĨ  2.1 ĺŇĝŅŐĔĬ  28 ľĬƞĺĵĔŇĨ  

 202101  ĺ.ĝĺ. 101 
BIOL 101 

ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ1 
Basic Biology 1 

3 ľĬƞĺĵĔŇĨ   202101  ĺ.ĝĺ. 101 
BIOL 101 

ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ1 
Basic Biology 1 

3 ľĬƞĺĵĔŇĨ -ȮĮĶńĭŏĮĸňŗĵĬĺŇĝŅŐĔĬŏıŊŗŀŒľƟ
ĴňŏĬŊŘŀľŅĺŇĝŅĪňŗĽŀħėĸƟŀĚĔńĭ
įŌƟŏĶňĵĬȮĽƞĚŏĽĶŇĴŒľƟŏĔŇħĪńĔļŃ
ĔŅĶĭŌĶĦŅĔŅĶŐĭĭĽľ
ĺŇĪĵŅĔŅĶȮ ŐĸŃŏĨĶňĵĴėĺŅĴ
ıĶƟŀĴŒĬħƟŅĬœŀĪňŒľƟĴŅĔĕŉŘĬȮ
ħńĚĬňŘ 
/,ĵĔŏĸŇĔȮ
0.0/.0*0.0/.2*0.1///, 
0.1//1*0.1//3*0.1//5, 
0.4///*0.4//0 
0,ŒľƟŏĶňĵĬȮ
0.1/.1,0.1/.2,0.1/.5, 
0.1/.6,0.2/.0,0.4//3, 
0.4//4,0.6040ȮŐĪĬ 

 202102  ĺ.ĝĺ. 102 
BIOL 102 

ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ2 
Basic Biology 2 

3 ľĬƞĺĵĔŇĨ   202103  ĺ.ĝĺ. 103 
BIOL 103 

ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ1 
Biology Laboratory 1 

1 ľĬƞĺĵĔŇĨ 

 202103  ĺ.ĝĺ. 103 
BIOL 103 

ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ1 
Biology Laboratory 1 

1 ľĬƞĺĵĔŇĨ   203103  ĺ.ėĴ. 103 
CHEM 103 

ŏėĴňĪńŗĺœĮȮ1 
General Chemistry 1 

3 ľĬƞĺĵĔŇĨ 

 202104  ĺ.ĝĺ. 104 
BIOL 104 

ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ2 
Biology Laboratory 2 

1 ľĬƞĺĵĔŇĨ   203104  ĺ.ėĴ. 104 
CHEM 104 

ŏėĴňĪńŗĺœĮȮ2 
General Chemistry 2 

3 ľĬƞĺĵĔŇĨ 

 203111  ĺ.ėĴ. 111 
CHEM 111 

ŏėĴňȮ1 
Chemistry 1 

3 ľĬƞĺĵĔŇĨ   203107  ĺ.ėĴ. 107 
CHEM 107 

ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ1 
General Chemistry Laboratory 1 

1 ľĬƞĺĵĔŇĨ 

 203113  ĺ.ėĴ. 113 
CHEM 113 

ŏėĴňȮ2 
Chemistry 1 

3 ľĬƞĺĵĔŇĨ   203108  ĺ.ėĴ. 108 
CHEM 108 

ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ2 
General Chemistry Laboratory 2 

1 ľĬƞĺĵĔŇĨ 

 203115  ĺ.ėĴ. 115 
CHEM 115 

ĮĢŇĭńĨŇĔŅĶŏėĴňȮ1 
Chemistry Laboratory 1 

1 ľĬƞĺĵĔŇĨ   204102Ȯĺ,ėı,Ȯ/.0Ȯ 
CS 102ȮȮȮȮ 

ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŀńěĜĶŇĵŃ:ĔŅĶĽŜŅĶĺěħƟŅĬŏĪėĬŇėŐĸŃ
ĔŅĶĮĶŃĵŋĔĨƢ 
Intelligent Data Analysis : Survey of Techniques 
and Applications 

3 ľĬƞĺĵĔŇĨ 

203117  ĺ.ėĴ. 117 
CHEM 117 

ĮĢŇĭńĨŇĔŅĶŏėĴňȮ2 
Chemistry Laboratory 2 

1 ľĬƞĺĵĔŇĨ 

 206111  ĺ.ėĦ. 111 
MATH 111 

ŐėĸėŌĸńĽȮ1 
Calculus 1 

3 ľĬƞĺĵĔŇĨ   206115  ĺ.ėĦ. 115 
MATH 115 

ŐėĸėŌĸńĽĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢīĶĶĴĝŅĨŇ 1  
Calculus for Natural Sciences 1 

3 ľĬƞĺĵĔŇĨ  

 206112  ĺ.ėĦ. 112 
MATH 112 

ŐėĸėŌĸńĽȮ2 
Calculus 2 

3 ľĬƞĺĵĔŇĨ   206116  ĺ.ėĦ. 116 
MATH 116 

ŐėĸėŌĸńĽĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢīĶĶĴĝŅĨŇ 2 Calculus for 
Natural Sciences 2 

3 ľĬƞĺĵĔŇĨ  
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ, 2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞȮı,Ļ,Ȯ2542 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
 207117 Ȯĺ.ĲĽ. 117 

PHYS 117 
ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢȮ1 
Physics Laboratory 1             

1 ľĬƞĺĵĔŇĨ   207117 Ȯĺ.ĲĽ. 117 
PHYS 117 

ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢȮ1 
Physics Laboratory 1             

1 ľĬƞĺĵĔŇĨ  

 207187  ĺ.ĲĽ. 187 
PHYS 187 

ĲƕĽŇĔĽƢȮ1 
Physics 1 

3 ľĬƞĺĵĔŇĨ   207187  ĺ.ĲĽ. 187 
PHYS 187 

ĲƕĽŇĔĽƢȮ1 
Physics 1 

3 ľĬƞĺĵĔŇĨ  

      208262 ĺ,Ľĩ,Ȯ040 
STAT 040Ȯ                Ȯ 

ĽĩŇĨŇŏĭŊŘŀĚĨƟĬĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮȮ 
Elementary Statistics for Science and 
Technology 

3 ľĬƞĺĵĔŇĨ  

2.2 ĺŇĝŅŏŀĔ œĴƞĬƟŀĵĔĺƞŅ 72 ľĬƞĺĵĔŇĨ  2.2 ĺŇĝŅŏŀĔ œĴƞĬƟŀĵĔĺƞŅ 68 ľĬƞĺĵĔŇĨ  
 ŒĬěŜŅĬĺĬĬňŘŀĵƞŅĚĬƟŀĵȮ36 ľĬƞĺĵĔŇĨȮěŃĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ300 ů 400 

ŐĸŃŀĵƞŅĚĬƟŀĵȮ18 ľĬƞĺĵĔŇĨȮěŃĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ400 ĕŉŘĬœĮ 
   ŒĬěŜŅĬĺĬĬňŘŀĵƞŅĚĬƟŀĵȮ36 ľĬƞĺĵĔŇĨȮěŃĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ300 ů 400 

ŐĸŃŀĵƞŅĚĬƟŀĵȮ18 ľĬƞĺĵĔŇĨȮěŃĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ400  
  

 2.2.1 ĺŇĝŅŏŀĔĭńĚėńĭ  61 ľĬƞĺĵĔŇĨ   2.2.1 ĺŇĝŅŏŀĔĭńĚėńĭ  57 ľĬƞĺĵĔŇĨ  
 203201  ĺ.ėĴ. 201 

CHEM 201 
ŏėĴňŀŇĬĪĶňĵƢȮ1         
Organic Chemistry 1                                           

3 ľĬƞĺĵĔŇĨ   203201  ĺ.ėĴ. 201 
CHEM 201 

ŏėĴňŀŇĬĪĶňĵƢȮ1         
Organic Chemistry 1                                           

3 ľĬƞĺĵĔŇĨ  

 203202  ĺ.ėĴ. 202    
CHEM 202 

ŏėĴňŀŇĬĪĶňĵƢȮ2         
Organic Chemistry 2                                                                            

3 ľĬƞĺĵĔŇĨ   203202  ĺ.ėĴ. 202   
CHEM 202 

ŏėĴňŀŇĬĪĶňĵƢȮ2         
Organic Chemistry 2                                                                            

3 ľĬƞĺĵĔŇĨ  

 203211  ĺ.ėĴ. 211  
CHEM 211 

ŏėĴňŀĬŇĬĪĶňĵƢȮ1      
Inorganic Chemistry 1                                          

2 ľĬƞĺĵĔŇĨ   203211  ĺ.ėĴ. 211  
CHEM 211 

ŏėĴňŀĬŇĬĪĶňĵƢıŊŘĬģŅĬ      
Fundamental Inorganic Chemistry                 

2 ľĬƞĺĵĔŇĨ - ĮĶńĭŏĮĸňŗĵĬĝŊŗŀĺŇĝŅŒľƟ
ĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĺŇĝŅ 

 203222  ĺ.ėĴ. 222 
 CHEM 222      

ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ1 
Physical Chemistry 1 

3ȮľĬƞĺĵĔŇĨ   203222  ĺ.ėĴ. 222 
 CHEM 222      

ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ1 
Physical Chemistry 1 

3ȮľĬƞĺĵĔŇĨ  

 203223  ĺ.ėĴ. 223  
CHEM 221   

ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ2 
Physical Chemistry 2 

3 ľĬƞĺĵĔŇĨ   203223  ĺ.ėĴ. 223  
CHEM 221   

ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ2 
Physical Chemistry 2 

3 ľĬƞĺĵĔŇĨ  

 203228  ĺ.ėĴ. 228   
CHEM 228    

ĮĢŇĭńĨŇĔŅĶŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ1 
Physical Chemistry Laboratory 1 

1 ľĬƞĺĵĔŇĨ   203228  ĺ.ėĴ. 228   
CHEM 228    

ĮĢŇĭńĨŇĔŅĶŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ1 
Physical Chemistry Laboratory 1 

1 ľĬƞĺĵĔŇĨ  

 203231  ĺ.ėĴ. 231   
CHEM 231 

ŏėĴňĺŇŏėĶŅŃľƢŏĭŊŘŀĚĨƟĬ 
Fundamental Analytical Chemistry 

3 ľĬƞĺĵĔŇĨ   203231  ĺ.ėĴ. 231   
CHEM 231 

ŏėĴňĺŇŏėĶŅŃľƢŏĭŊŘŀĚĨƟĬ 
Fundamental Analytical Chemistry 

3 ľĬƞĺĵĔŇĨ  

 203232  ĺ.ėĴ. 232   
CHEM 232 

œĲĲƚŅŏėĴňĺŇŏėĶŅŃľƢȮȮȮȮ 
Electroanalytical Chemistry 

2 ľĬƞĺĵĔŇĨ   203232  ĺ.ėĴ. 232   
CHEM 232 

œĲĲƚŅŏėĴňĺŇŏėĶŅŃľƢȮȮȮȮ 
Electroanalytical Chemistry 

2 ľĬƞĺĵĔŇĨ  

 203241  ĺ.ėĴ. 241 
CHEM 241 

ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ1 
Organic Chemistry Laboratory 1                       

1 ľĬƞĺĵĔŇĨ   203241  ĺ.ėĴ. 241 
CHEM 241 

ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ1 
Organic Chemistry Laboratory 1                       

1 ľĬƞĺĵĔŇĨ  
 
 0
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ, 2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞȮı,Ļ,Ȯ2542 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
 203242  ĺ.ėĴ. 242 

CHEM 242 
ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ2 
Organic Chemistry Laboratory 2 

1 ľĬƞĺĵĔŇĨ   203242  ĺ.ėĴ. 242 
CHEM 242 

ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ2 
Organic Chemistry Laboratory 2 

1 ľĬƞĺĵĔŇĨ  

 203255  ĺ.ėĴ. 255 
CHEM 255       

ėĦŇĨĻŅĽĨĶƢŒĬĪŅĚŏėĴň 
Mathematics in Chemistry 

2 ľĬƞĺĵĔŇĨ   203286  ĺ.ėĴ. 286 
CHEM 286 

ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢȮ1 
Analytical Chemistry Laboratory 1 

1 ľĬƞĺĵĔŇĨ - ĵĔŏĸŇĔĺŇĝŅȮ0.1033Ȯ
&ėĦŇĨĻŅĽĨĶƢŒĬĪŅĚŏėĴň' 

 203286  ĺ.ėĴ. 286 
CHEM 286 

ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢȮ1 
Analytical Chemistry Laboratory 1 

1 ľĬƞĺĵĔŇĨ   203287  ĺ.ėĴ. 287 
CHEM 287 

ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢȮ2    
 Analytical Chemistry Laboratory 2 

1 ľĬƞĺĵĔŇĨ  

 203287  ĺ.ėĴ. 287 
CHEM 287 

ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢȮ2       
 Analytical Chemistry Laboratory 2 

1 ľĬƞĺĵĔŇĨ   203303  ĺ.ėĴ. 303  
CHEM 303 

ĽŏĮĔőĪĶĽőĔĮƖĪŅĚŏėĴňŀŇĬĪĶňĵƢȮȮȮȮȮ 
Organic Spectroscopy 

3 ľĬƞĺĵĔŇĨ  

 203303  ĺ.ėĴ. 303  
CHEM 303 

ĽŏĮĔőĪĶĽőĔĮƖĪŅĚŏėĴňŀŇĬĪĶňĵƢȮȮȮȮȮ 
Organic Spectroscopy 

3 ľĬƞĺĵĔŇĨ   203308  ĺ.ėĴ. 308    
CHEM 308    

ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮȮ3  
Organic Chemistry Laboratory 3                                     

1 ľĬƞĺĵĔŇĨ  

 203304  ĺ.ėĴ. 304   
CHEM 304     

ŏėĴňŀŇĬĪĶňĵƢȮȮ3      
Organic Chemistry 3                                                                        

2 ľĬƞĺĵĔŇĨ   203315  ĺ.ėĴ. 315 
CHEM 315 

ĽĴĴŅĨĶŐĸŃıńĬīŃ           
Symmetry and Bonding 

2 ľĬƞĺĵĔŇĨ - ĮĶńĭĺŇĝŅȮ0.11.2ȮȮȮȮȮȮȮ
&ŏėĴňŀŇĬĪĶňĵƢȮ1'ȮŏĮƦĬĺŇĝŅŏŀĔ
ŏĸŊŀĔŏĬŊŗŀĚěŅĔŏĮƦĬĺŇĝŅĝńŘĬĽŌĚ 
- ĮĶńĭŏĮĸňŗĵĬĝŊŗŀĺŇĝŅȮ
0.11/3ȮŐĸŃȮ0.11/4ȮŒľƟ
ĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĺŇĝŅ 

 203308  ĺ.ėĴ. 308    
CHEM 308    

ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮȮ3  
Organic Chemistry Laboratory 3                                     

1 ľĬƞĺĵĔŇĨ   203316  ĺ.ėĴ. 316 
CHEM 316 

ŏėĴňőėŀŀĶƢħŇŏĬĝńĬŐĸŃŏėĴňŀŀĶƢŐĔőĬŏĴĪńĸĸŇĔ 
Coordination and Organometallic Chemistry 

2 ľĬƞĺĵĔŇĨ 

 203315  ĺ.ėĴ. 315  
CHEM 315      

ŏėĴňŀĬŇĬĪĶňĵƢȮ2 
Inorganic Chemistry 1                                          

2 ľĬƞĺĵĔŇĨ   203318  ĺ.ėĴ. 318   
CHEM 318     

ĮĢŇĭńĨŇĔŅĶŏėĴňŀĬŇĬĪĶňĵƢ 
Inorganic Chemistry Laboratory 

1 ľĬƞĺĵĔŇĨ 

 203316  ĺ.ėĴ. 316    
CHEM 316    

ŏėĴňŀĬŇĬĪĶňĵƢȮ3 
Inorganic Chemistry 1                                          

2 ľĬƞĺĵĔŇĨ   203323  ĺ.ėĴ. 323 
CHEM 323 

ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ3 
Physical Chemistry 3 

2 ľĬƞĺĵĔŇĨ  

 203318  ĺ.ėĴ. 318   
CHEM 318     

ĮĢŇĭńĨŇĔŅĶŏėĴňŀĬŇĬĪĶňĵƢ 
Inorganic Chemistry Laboratory 

1 ľĬƞĺĵĔŇĨ   203324  ĺ.ėĴ. 324     
CHEM 324 

ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ4 
Physical Chemistry 4 

2 ľĬƞĺĵĔŇĨ  

 203323  ĺ.ėĴ. 323 
CHEM 323 

ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ3 
Physical Chemistry 3 

2 ľĬƞĺĵĔŇĨ   203327  ĺ.ėĴ. 327   
CHEM 327     

ĮĢŇĭńĨŇĔŅĶŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ2   
Physical Chemistry Laboratory 2 

1 ľĬƞĺĵĔŇĨ  

 203324  ĺ.ėĴ. 324     
CHEM 324 

ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ4 
Physical Chemistry 4 

2 ľĬƞĺĵĔŇĨ   203332  ĺ.ėĴ. 332 
CHEM 332       

ĔŅĶĺŇŏėĶŅŃľƢĪŅĚőėĶĴŅőĪĔĶŅĲƖ   
Chromatographic Analysis   

2 ľĬƞĺĵĔŇĨ - ĮĶńĭŏĮĸňŗĵĬĝŊŗŀĺŇĝŅĕŀĚȮ
0.1110ȮŐĸŃȮ0.1111ȮŒľƟ 
ŏľĴŅŃĽĴŐĸŃĽŀħėĸƟŀĚĔńĭ
ŏĬŊŘŀľŅĺŇĝŅ 

 203327  ĺ.ėĴ. 327   
CHEM 327     

ĮĢŇĭńĨŇĔŅĶŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ2   
Physical Chemistry Laboratory 2 

1 ľĬƞĺĵĔŇĨ   203333  ĺ.ėĴ. 333 
CHEM 333  

ĔŅĶĺŇŏėĶŅŃľƢħƟĺĵŏėĶŊŗŀĚĴŊŀĪŅĚĽŏĮĔőĪĶŏĴĨĶň 
Spectrometric Instrumental Analysis 

2 ľĬƞĺĵĔŇĨ 

 203332  ĺ.ėĴ. 332 
CHEM 332       

ĔŅĶĺŇŏėĶŅŃľƢħƟĺĵŏėĶŊŗŀĚĴŊŀȮ1 
Instrumental Analysis 1 

2 ľĬƞĺĵĔŇĨ   203338  ĺ.ėĴ. 338 
CHEM 338       

ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢħƟĺĵŏėĶŊŗŀĚĴŊŀȮ 
Instrumental Analysis Laboratory 

2 ľĬƞĺĵĔŇĨ  

 203333  ĺ.ėĴ. 333  
CHEM 333           

ĔŅĶĺŇŏėĶŅŃľƢħƟĺĵŏėĶŊŗŀĚĴŊŀȮ2       
Instrumental Analysis 2        

2 ľĬƞĺĵĔŇĨ   203350  ĺ.ėĴ. 352 
CHEM 352 

ėĺŅĴĮĸŀħĳńĵŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶŏėĴň 
Safety in the Chemistry Laboratory 

2 ľĬƞĺĵĔŇĨ  
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ, 2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞȮı,Ļ,Ȯ2542 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
 203338  ĺ.ėĴ. 338 

CHEM 338       
ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢħƟĺĵŏėĶŊŗŀĚĴŊŀȮ 
Instrumental Analysis Laboratory 

2 ľĬƞĺĵĔŇĨ   203497 ĺ.ėĴ. 275    
CHEM 497    

ĽľĔŇěĻŉĔļŅ 
Cooperative Education 

6 ľĬƞĺĵĔŇĨ  

 203350  ĺ.ėĴ. 352 
CHEM 352 

ėĺŅĴĮĸŀħĳńĵŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶŏėĴň 
Safety in the Chemistry Laboratory 

2 ľĬƞĺĵĔŇĨ   203498  ĺ.ėĴ. 498 
CHEM 498 

ĽńĴĴĬŅŏėĴň 
Seminar in Chemistry 

1 ľĬƞĺĵĔŇĨ  

 203497 ĺ.ėĴ. 275    
CHEM 497    

ĽľĔŇěĻŉĔļŅ 
Cooperative Education 

6 ľĬƞĺĵĔŇĨ   211315  ĺ.ĝĪ. 315  
BCT 315  

ĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ 
Introductory Biochemistry 

3 ľĬƞĺĵĔŇĨ  

 203498  ĺ.ėĴ. 498 
CHEM 498 

ĽńĴĴĬŅŏėĴň 
Seminar in Chemistry 

1 ľĬƞĺĵĔŇĨ   211319  ĺ.ĝĪ. 319 
BCT 319 

ĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ 
Introductory Biochemistry Laboratory 

1 ľĬƞĺĵĔŇĨ  

 211315  ĺ.ĝĪ. 315  
BCT 315  

ĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ 
Introductory Biochemistry 

3 ľĬƞĺĵĔŇĨ       

 211319  ĺ.ĝĪ. 319 
BCT 319 

ĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ 
Introductory Biochemistry Laboratory 

1 ľĬƞĺĵĔŇĨ       

 2.2.2 ĺŇĝŅŏŀĔŏĸŊŀĔ œĴƞĬƟŀĵĔĺƞŅ 11 ľĬƞĺĵĔŇĨ   2.2.2 ĺŇĝŅŏŀĔŏĸŊŀĔ œĴƞĬƟŀĵĔĺƞŅ 11 ľĬƞĺĵĔŇĨ  
 őħĵŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĨƞŀœĮĬňŘ    őħĵŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĨƞŀœĮĬňŘ ĞŉŗĚěŃĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ400ȮœĴƞĬƟŀĵĔĺƞŅȮ

11ȮľĬƞĺĵĔŇĨ 
  

 203250  ĺ.ėĴ. 250  
CHME 250      

ŏėĴňĽŇŗĚŐĺħĸƟŀĴ 
Environmental Chemistry 

3 ľĬƞĺĵĔŇĨ   203250  ĺ.ėĴ. 250  
CHME 250      

ŏėĴňĽŇŗĚŐĺħĸƟŀĴ 
Environmental Chemistry 

3 ľĬƞĺĵĔŇĨ - ĵĔŏĸŇĔĺŇĝŅŏŀĔŏĸŊŀĔĭŅĚ
ĺŇĝŅĪňŗĴňŏĬŊŘŀľŅĞŘŜŅĞƟŀĬŐĸŃ
ŏıŇŗĴĺŇĝŅŏŀĔŏĸŊŀĔĪňŗĴňėĺŅĴ
ľĸŅĔľĸŅĵŐĸŃĪńĬĽĴńĵȮ
ĽŅĴŅĶĩĭŌĶĦŅĔŅĶĔńĭĻŅĽĨĶƢ
ŀŊŗĬœħƟĴŅĔĵŇŗĚĕŉŘĬ 

 203300  ĺ.ėĴ. 300   
CHEM 300     

ĪńĔļŃıŊŘĬģŅĬŐĸŃěĶŇĵīĶĶĴĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 
Basic Skills and Ethics in Science 

0ȮľĬƞĺĵĔŇĨ   203300  ĺ.ėĴ. 300   
CHEM 300     

ĪńĔļŃıŊŘĬģŅĬŐĸŃěĶŇĵīĶĶĴĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 
Basic Skills and Ethics in Science 

0ȮľĬƞĺĵĔŇĨ 

 203351  ĺ.ėĴ. 351  
CHEM 351 

ĔŅĶŏĮƙŅŐĔƟĺ 
Glass Blowing 

2 ľĬƞĺĵĔŇĨ   203304  ĺ.ėĴ. 304 
CHEM 304       

ĮĢŇĔŇĶŇĵŅŏıŀĶŇœĞėĸŇĔȮŀĬŋĴŌĸŀŇĽĶŃȮŐĸŃėŅĶƢĭňĬȮȮ 
Pericyclic Reactions, Free Radicals and Carbenes 

2 ľĬƞĺĵĔŇĨ 

 203404  ĺ.ėĴ. 404 
CHEM 404 

ŏėĴňŏŁŏĪŀőĶœĞėĸŇĔ 
Heterocyclic Chemistry 

2 ľĬƞĺĵĔŇĨ   203351  ĺ.ėĴ. 351  
CHEM 351 

ĔŅĶŏĮƙŅŐĔƟĺ 
Glass Blowing 

2 ľĬƞĺĵĔŇĨ 

 203405  ĺ.ėĴ. 405 
CHEM 405 

ŏėĴňįĸŇĨĳńĦĤƢīĶĶĴĝŅĨŇ 
Natural Product Chemistry 

2 ľĬƞĺĵĔŇĨ   203355  ĺ.ėĴ. 355 
CHEM 355       

ŏĪėĬŇėŏĝŇĚĨńĺŏĸĕŒĬĪŅĚŏėĴň 
Numerical Techniques in Chemistry 

2 ľĬƞĺĵĔŇĨ  

 203406  ĺ.ėĴ. 406  
CHEM 406 

ĔŅĶĽńĚŏėĶŅŃľƢĪŅĚŏėĴňŀŇĬĪĶňĵƢ 
Organic Synthesis 

2 ľĬƞĺĵĔŇĨ   203404  ĺ.ėĴ. 404 
CHEM 404 

ŏėĴňŏŁŏĪŀőĶœĞėĸŇĔ 
Heterocyclic Chemistry 

2 ľĬƞĺĵĔŇĨ  

 203413  ĺ.ėĴ. 413   
CHEM 413 

ĽŏĮĔőĪĶĽőĔĮƖĪŅĚŏėĴňŀĬŇĬĪĶňĵƢ 
Inorganic Spectroscopy 

2 ľĬƞĺĵĔŇĨ   203405  ĺ.ėĴ. 405 
CHEM 405 

ŏėĴňįĸŇĨĳńĦĤƢīĶĶĴĝŅĨŇ 
Natural Product Chemistry 

2 ľĬƞĺĵĔŇĨ  

 203414  ĺ.ėĴ. 414 ĺŇīňŏĝŇĚĔŅĵĳŅıŒĬŏėĴňŀĬŇĬĪĶňĵƢȮȮ 2 ľĬƞĺĵĔŇĨ   203406  ĺ.ėĴ. 406  ĔŅĶĽńĚŏėĶŅŃľƢĪŅĚŏėĴňŀŇĬĪĶňĵƢ 2 ľĬƞĺĵĔŇĨ  
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ, 2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞȮı,Ļ,Ȯ2542 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
CHEM 414       Physical Methods in Inorganic Chemistry CHEM 406 Organic Synthesis 

 203425  ĺ.ėĴ. 425 
CHEM 425 

ŏėĴňŏĝŇĚėŀĴıŇĺŏĨŀĶƢŏĭŊŘŀĚĨƟĬ 
Introductory Computational Chemistry 

2 ľĬƞĺĵĔŇĨ   203413  ĺ.ėĴ. 413   
CHEM 413 

ĽŏĮĔőĪĶĽőĔĮƖĪŅĚŏėĴňŀĬŇĬĪĶňĵƢ 
Inorganic Spectroscopy 

2 ľĬƞĺĵĔŇĨ  

 203431  ĺ.ėĴ. 431 
 CHEM 431      

ŏĪėĬŇėĪŅĚŏėĴňĺŇŏėĶŅŃľƢĕńŘĬĽŌĚ 
Advanced Techniques in Analytical 

2 ľĬƞĺĵĔŇĨ   203414  ĺ.ėĴ. 414 
CHEM 414       

ĺŇīňŏĝŇĚĔŅĵĳŅıŒĬŏėĴňŀĬŇĬĪĶňĵƢȮȮ 
Physical Methods in Inorganic Chemistry 

2 ľĬƞĺĵĔŇĨ  

 203434  ĺ.ėĴ. 434 
 
CHEM 434      

ĔĶŃĭĺĬĔŅĶĺŇŏėĶŅŃľƢŐĸŃŏĪėĬŇėĕńŘĬĽŌĚĽŜŅľĶńĭ
ĨńĺŀĵƞŅĚěĶŇĚ 
Analytical Procedure and Advanced 
Techniques for Real Samples 

2 ľĬƞĺĵĔŇĨ   203420 ĺ,ėĴ,Ȯ20. 
CHEM 420 
203426 ĺ,ėĴ,Ȯ204 
CHEM 426 

ĔŅĶŏĶƞĚĮĢŇĔŇĶŇĵŅŐĸŃĔŅĶľŅĸńĔļĦŃŏĜıŅŃıŊŘĬįŇĺ 
Catalysis and Surface Characterization 
ĺŇīňĪŅĚŏėĴňŏĝŇĚėŀĴıŇĺŏĨŀĶƢ 
Methods in Computational Chemistry 

2 ľĬƞĺĵĔŇĨ 
 

2 ľĬƞĺĵĔŇĨ 

 

 
 

203458  ĺ.ėĴ. 458  
CHEM 458 
203459  ĺ.ėĴ. 459  
CHEM 459 
203471  ĺ.ėĴ. 471   
CHME 471     

ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚŏėĴňȮ1 
Selected Topics in Chemistry 1 
ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚŏėĴňȮ2   
Selected Topics in Chemistry 2 
ŏėĴňıŀĸŇŏĴŀĶƢȮ1 
Polymer Chemistry 1 

2 ľĬƞĺĵĔŇĨ 
 

2 ľĬƞĺĵĔŇĨ 
 

2 ľĬƞĺĵĔŇĨ 

  203427Ȯĺ,ėĴ,Ȯ205 
CHEM 427 
203428Ȯĺ,ėĴ,Ȯ206 
CHEM 428 
203431  ĺ.ėĴ. 431 
 CHEM 431      

ĔŅĶŀŀĔŐĭĭĽŅĶĝňĺőĴŏĸĔŋĸŐĸŃĺńĽħŋ 
Biomolecular and Material Design 
ŏėĴňĽŅĶĽĬŏĪĻ 
Chemoinformatics 
ŏĪėĬŇėĪŅĚŏėĴňĺŇŏėĶŅŃľƢĕńŘĬĽŌĚ 
Advanced Techniques in Analytical 

2 ľĬƞĺĵĔŇĨ 
 

2 ľĬƞĺĵĔŇĨ 
 

2 ľĬƞĺĵĔŇĨ 
 

 

 
 

203474  ĺ.ėĴ. 474  
CHEM 474     
203477  ĺ.ėĴ. 477 
CHEM 477      
203478  ĺ.ėĴ. 478  

ŏėĴňıŀĸŇŏĴŀĶƢȮ2     
Polymer Chemistry 2 
ĮĢŇĭńĨŇĔŅĶŏėĴňıŀĸŇŏĴŀĶƢȮ1 
Polymer Chemistry Laboratory 1 
ĮĢŇĭńĨŇĔŅĶŏėĴňıŀĸŇŏĴŀĶƢȮ2 

2 ľĬƞĺĵĔŇĨ 
 

1 ľĬƞĺĵĔŇĨ 
 

2 ľĬƞĺĵĔŇĨ 

  203434  ĺ.ėĴ. 434 
CHEM 434      

ĔĶŃĭĺĬĔŅĶĺŇŏėĶŅŃľƢŐĸŃŏĪėĬŇėĕńŘĬĽŌĚĽŜŅľĶńĭĨńĺŀĵƞŅĚěĶŇĚ 
Analytical Procedure and Advanced Techniques 
for Real Samples 

2 ľĬƞĺĵĔŇĨ  

203435  ĺ.ėĴ. 435 
CHEM 435  

œĲĲƚŅŏėĴňĺŇŏėĶŅŃľƢĕńŘĬĽŌĚȮȮȮ 
ȮAdvanced Electroanalytical Chemistry   

2 ľĬƞĺĵĔŇĨ 

 CHEM 478  
209203  ĺ,ėŀ,Ȯ203   

Polymer Chemistry Laboratory 2 
ŏėĴňŀŋĨĽŅľĔĶĶĴŏĭŊŘŀĚĨƟĬ 

 
3 ľĬƞĺĵĔŇĨ 

  203458  ĺ.ėĴ. 458  
CHEM 458 

ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚŏėĴňȮ1 
Selected Topics in Chemistry 1 

2 ľĬƞĺĵĔŇĨ  

 IC 203 
210201 

Introduction to Industrial Chemistry  
ĺńĽħŋĻŅĽĨĶƢŏĭŊŘŀĚĨƟĬ 

 
3 ľĬƞĺĵĔŇĨ 

  203459  ĺ.ėĴ. 459  
CHEM 459 

ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚŏėĴňȮ2   
Selected Topics in Chemistry 2 

2 ľĬƞĺĵĔŇĨ  

 MATS 201 
211446  ĺ.ĝĪ. 446    

Introduction to Materials Science 
ĝňĺŏėĴňĕŀĚőĶėĪŅĚŏĴŐĪĭŀĸŇĞŉĴ 

 
3 ľĬƞĺĵĔŇĨ 

  203471  ĺ.ėĴ. 471 
CHEM 471       

ĽĴĭńĨŇŐĸŃĔŅĶľŅĸńĔļĦŃŏĜıŅŃĕŀĚĺńĽħŋıŀĸŇŏĴŀĶƢ   
Properties and Characterization of Polymeric Materials  

2 ľĬƞĺĵĔŇĨ - ĮĶńĭŏĮĸňŗĵĬĝŊŗŀĺŇĝŅŒľƟ
ĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĺŇĝŅ 

 BCT 446 
211448  ĺ.ĝĪ. 448  

Biochemistry of Metabolic Disorders 
ŏĪėőĬőĸĵňėŅĶƢőĭœŁŏħĶĨ 

 
3 ľĬƞĺĵĔŇĨ 

  203472  ĺ.ėĴ. 472 
CHEM 472       

ıĸŅĽĨŇĔĝňĺĳŅıŐĸŃıŀĸŇŏĴŀĶƢŀńěĜĶŇĵŃ 
Bioplastics and Smart Polymers 

2 ľĬƞĺĵĔŇĨ  

 BCT 448   Carbohydrate Technology    203473  ĺ.ėĴ. 473 ėĺŅĴĽńĴıńĬīƢĕŀĚőėĶĚĽĶƟŅĚŐĸŃĽĴĭńĨŇĕŀĚıŀĸŇŏĴŀĶƢ 2 ľĬƞĺĵĔŇĨ  
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ, 2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞȮı,Ļ,Ȯ2542 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
CHEM 473       Structure-Property Relationship of Polymers 

 211449  ĺ.ĝĪ. 449    
BCT 449 

ŏĪėőĬőĸĵňőĮĶĨňĬ 
Protein Technology 

3 ľĬƞĺĵĔŇĨ   203474  ĺ.ėĴ. 474 
CHEM 474   

ĮĢŇĔŇĶŇĵŅŐĸŃĔŅĶĽńĚŏėĶŅŃľƢıŀĸŇŏĴŀĶƢ 
Reactions and Synthesis Methods of Polymers 

2 ľĬƞĺĵĔŇĨ - ĮĶńĭŏĮĸňŗĵĬĝŊŗŀĺŇĝŅŒľƟ
ĽŀħėĸƟŀĚĔńĭŏĬŊŘŀľŅĺŇĝŅ 

 ŐĸŃĔĶŃĭĺĬĺŇĝŅŀŊŗĬĶŃħńĭȮ300 ů 400 ĪňŗŏĮƕħĽŀĬŏıŇŗĴŏĨŇĴŒĬĽŅĕŅĺŇĝŅŏėĴň   203477  ĺ.ėĴ. 477 
CHEM 477       

ĮĢŇĭńĨŇĔŅĶŏėĴňıŀĸŇŏĴŀĶƢȮ1 
Polymer Chemistry Laboratory 1 

1 ľĬƞĺĵĔŇĨ  

2.3 ĺŇĝŅőĪȮ(ĩƟŅĴň)         œĴƞĬƟŀĵĔĺƞŅ 15 ľĬƞĺĵĔŇĨ   203478  ĺ.ėĴ. 478  
CHEM 478  

ĮĢŇĭńĨŇĔŅĶŏėĴňıŀĸŇŏĴŀĶƢȮ2 
Polymer Chemistry Laboratory 2 

2 ľĬƞĺĵĔŇĨ  

 ȮȮȮȮȮȮȮĬńĔĻŉĔļŅĪňŗĮĶŃĽĚėƢěŃŏĶňĵĬĺŇĝŅőĪȮŀŅěŏĸŊŀĔŏĶňĵĬĺŇĝŅőĪŒĬĽŅĕŅŒħĔŖœħƟĪňŗŏĮƕħĽŀĬŒĬ
ĴľŅĺŇĪĵŅĸńĵȮœĴƞĬƟŀĵĔĺƞŅ 15ȮľĬƞĺĵĔŇĨȮőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĝŅŏŀĔ 

  209203  ĺ,ėŀ,Ȯ203     
IC 203 
211422 ĺ.ĝĪ. 422 
BCT 422 

ŏėĴňŀŋĨĽŅľĔĶĶĴŏĭŊŘŀĚĨƟĬ 
Introduction to Industrial Chemistry 
ĝňĺŏėĴňĬĺńĨĔĶĶĴĪŅĚŀŅľŅĶŐĸŃŏĔļĨĶĔĶĶĴ 
Food and Agricultural Biochemical Innovation 

3 ľĬƞĺĵĔŇĨ 
 

3 ľĬƞĺĵĔŇĨ 

 

      211423 ĺ.ĝĪ. 423 
BCT 423 

ŏĪėőĬőĸĵňıĸńĚĚŅĬĝňĺĳŅıŐĸŃĽŇŗĚŐĺħĸƟŀĴ 
Bioenergy Technology and Environment 

3 ľĬƞĺĵĔŇĨ  

     211452 ĺ.ĝĪ. 452 
BCT 452 

ĝňĺĬĺńĨĔĶĶĴŐĸŃĺŇĽŅľĔŇě 
Bioinnovation and Enterprises 

3 ľĬƞĺĵĔŇĨ  

 
 

         

 
 

 2.3 ĺŇĝŅőĪȮ(ĩƟŅĴň)         œĴƞĬƟŀĵĔĺƞŅ 15 ľĬƞĺĵĔŇĨ 

 
 

  
 

 ĬńĔĻŉĔļŅĪňŗĮĶŃĽĚėƢěŃŏĶňĵĬĺŇĝŅőĪŀŅěŏĸŊŀĔŏĶňĵĬĺŇĝŅőĪŒĬĽŅĕŅŒħĔŖœħƟĪňŗŏĮƕħĽŀĬĨŅĴĮĶŃĔŅĻ
ĴľŅĺŇĪĵŅĸńĵȮŏĶŊŗŀĚȮĺŇĝŅőĪĪňŗŏĮƕħĽŀĬĽŜŅľĶńĭĬńĔĻŉĔļŅĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞȮœĴƞĬƟŀĵĔĺƞŅȮȮ/3ȮľĬƞĺĵĔŇĨȮ
őħĵėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮĞŉŗĚěŃĪŜŅŒľƟĴňěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶŏıŇŗĴĕŉŘĬŀňĔœĴƞ
ĬƟŀĵĔĺƞŅȮ/3ȮľĬƞĺĵĔŇĨ 

 

 

3. ľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň œĴƞĬƟŀĵĔĺƞŅ 6 ľĬƞĺĵĔŇĨ  3. ľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň œĴƞĬƟŀĵĔĺƞŅ 6 ľĬƞĺĵĔŇĨ  
 ŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅŒħŕȮĬŀĔŏľĬŊŀěŅĔĺŇĝŅŏŀĔ ŐĸŃĺŇĝŅőĪȮ&ĩƟŅĴň'ȮȮœĴƞĬƟŀĵĔĺƞŅȮȮ6  ľĬƞĺĵĔŇĨ     
4. ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮ134ȮȮȮȮȮľĬƞĺĵĔŇĨ  4. ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮ132ȮȮȮȮȮľĬƞĺĵĔŇĨ  
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ŐįĬĔƟŅĺľĬƟŅ 
ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ, 2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞȮı,Ļ,Ȯ2542 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 

/,ȮľĴĺħĺŇĝŅĻŉĔļŅĪńŗĺœĮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                                                   30 ľĬƞĺĵĔŇĨ  -ȮĵĔŏĸŇĔȮ-  

ĺŇĝŅĭńĚėńĭ 02 ľĬƞĺĵĔŇĨ     
1.1 ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟŏĶňĵĬĶŌƟ 3/ ľĬƞĺĵĔŇĨ      
 ..//./ ȮĴ,ŀ,Ȯ101 

ENGL 101 

ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ/ 

Fundamental English 1 

3 ľĬƞĺĵĔŇĨ       

 ..//.0  Ĵ,ŀ,Ȯ102 

ENGL 102 

ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ0 

Fundamental English 2 

3 ľĬƞĺĵĔŇĨ       

 ../0./  Ĵ,ŀ,Ȯ201 

ENGL 201 

ĔŅĶŀƞŅĬŏĝŇĚĺŇŏėĶŅŃľƢŐĸŃĔŅĶŏĕňĵĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸ 

Critical Reading and Effective Writing 

3 ľĬƞĺĵĔŇĨ       

 ../025  Ĵ,ŀ,Ȯ225 
ENGL 225 

ĳŅļŅŀńĚĔķļŒĬĭĶŇĭĪĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň  

English in Science and Technology Context 

3 ľĬƞĺĵĔŇĨ       

 204100  ĺ,ėı,Ȯ100 
CS 100 

ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĝňĺŇĨĽĴńĵŒľĴƞ 
Information Technology and Modern Life 

3 ľĬƞĺĵĔŇĨ       

1.2 ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟĶƞĺĴĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ  Ȯ                         3ȮľĬƞĺĵĔŇĨ      
 201114 ĺ,ĺĪ,Ȯ114 

SC 114 
ĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴŒĬőĸĔĮƤěěŋĭńĬ 
Environmental Science in TodayŲs World 

3 ľĬƞĺĵĔŇĨ       

/,1 ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚ 6 ľĬƞĺĵĔŇĨ      
 140104ȮȮȮĶ,Ī,Ȯ104 

PG 104 
ĔŅĶŏĮƦĬıĸŏĴŊŀĚ 
Citizenship 

3 ľĬƞĺĵĔŇĨ       

 201111 ĺ,ĺĪ 111 
SC 111 

őĸĔŐľƞĚĺŇĪĵŅĻŅĽĨĶƢ 
The World of Science 

3 ľĬƞĺĵĔŇĨ       

ĺŇĝŅŏĸŊŀĔ  6 ľĬƞĺĵĔŇĨ      
 ŒľƟĬńĔĻŉĔļŅŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅěŅĔĪńŘĚȮ1ȮĔĸŋƞĴŏıŇŗĴŏĨŇĴŀňĔȮ4ȮľĬƞĺĵĔŇĨ 

ěŅĔĔĶŃĭĺĬĺŇĝŅĨƞŀœĮĬňŘ 
- ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟŏĶňĵĬĶŌƟ 

 
 
 

3 ľĬƞĺĵĔŇĨ 

     

011269 Ĵ,ĮĶ,Ȯ269Ȯ 
PHIL 269                ȮȮȮ 

ĮĶńĝĠŅŏĻĶļģĔŇěıŀŏıňĵĚ 
Philosophy of Sufficiency Economy 
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ, 2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞȮı,Ļ,Ȯ2542 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
 012100 Ĵ,ĻĬ. 100 

RE 100 
ĔŅĶıńĥĬŅěŇĨŏıŊŗŀėŋĦĳŅıĝňĺŇĨĪňŗħň 
Mind Development forȮHigh Quality of Life 

3 ľĬƞĺĵĔŇĨ 

  

      

 074101 Ļ,Ľĕ,Ȯ101 
EDHL 101 

ĔŅĶĽƞĚŏĽĶŇĴĽŋĕĳŅıŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 
Promoting of Health in Everyday Life 

3 ľĬƞĺĵĔŇĨ       

 211100 ĺ,ĝĪ,Ȯ100 
BCT 100 

ĔŇĬħňȮ8ȮĔŅĶĴňĝňĺŇĨĪňŗħňĕŉŘĬŐĸŃĔŅĶĮƚŀĚĔńĬőĶė 
Eating Well 8ȮBetter LivingȮand Disease Prevention 

3 ľĬƞĺĵĔŇĨ       

 702101 ĭī,ĔĚ,Ȯ101 
FINA 101 

ĔŅĶŏĚŇĬŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 
Finance for Daily Life 

3 ľĬƞĺĵĔŇĨ       

 851100 ĽĴ,Ȯ100 
MC 101 

ĔŅĶĽŊŗŀĽŅĶŏĭŊŘŀĚĨƟĬ 
Introduction to Communication 

3 ľĬƞĺĵĔŇĨ       

 - ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬįŌƟĶƞĺĴĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴ  Ȯ                              
 013110 Ĵ,ěĺ,Ȯ110 

PSY 110 
ěŇĨĺŇĪĵŅĔńĭĝňĺŇĨĮĶŃěŜŅĺńĬ 
Psychology and Daily Life 

3 ľĬƞĺĵĔŇĨ       

 176100 Ĭ,ĻĪ. 100 
LAGE 100 

ĔġľĴŅĵŐĸŃőĸĔĽĴńĵŒľĴƞ 
Law and Modern World 

3 ľĬƞĺĵĔŇĨ       

 201190 ĺ,ĺĪ,Ȯ/7. 
SC 190 

ĔŅĶėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦȮĔŅĶŐĔƟĮƤĠľŅŐĸŃĔŅĶ
ĽŊŗŀĽŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 
Critical Thinking, Problem Solving and 
Science Communication 

3 ľĬƞĺĵĔŇĨ       

 602103 ŀ,Īĝ,Ȯ103 
BIOT 103 

ŀŋĨĽŅľĔĶĶĴŏĔļĨĶĔńĭėŋĦĳŅıĝňĺŇĨ 
Agro-Industry and Quality of Life 

3 ľĬƞĺĵĔŇĨ       

 703103 ĭī,Ĕě,Ȯ103 
MGMT 103 

ĔŅĶŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶŐĸŃīŋĶĔŇěŏĭŊŘŀĚĨƟĬ 
Introduction to EntrepreneurshipȮand Business 

3 ľĬƞĺĵĔŇĨ       

 751100 ĻĻ,Ȯ100 
ECON 100 

ŏĻĶļģĻŅĽĨĶƢŒĬĝňĺŇĨĮĶŃěŜŅĺńĬEconomics for 
Everyday Life 

3 ľĬƞĺĵĔŇĨ       

- ĔĸŋƞĴĺŇĝŅħƟŅĬĔŅĶıńĥĬŅĪńĔļŃĔŅĶŏĮƦĬıĸŏĴŊŀĚĪňŗŏĕƟĴŐĕŖĚ  
 001100 Ĵ,ĮĶ,Ȯ/.. 

PHIL 100 
ĴĬŋļĵƢĔńĭĮĶńĝĠŅ 
Man and Philosophy 

3 ľĬƞĺĵĔŇĨ       

 012200 Ĵ,ĻĬ,Ȯ200 
RE 200 

ěŇĨŀŅĽŅ 
Mind Volunteer 

3 ľĬƞĺĵĔŇĨ       
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ľĸńĔĽŌĨĶŏħŇĴȮı,Ļ, 2559 ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚŒľĴƞȮı,Ļ,Ȯ2542 ŏľĨŋįĸŒĬĔŅĶĮĶńĭĮĶŋĚ 
 057132 Ļ,ĸ,Ȯ132 

EDPE 132 
ĝňĺŇĨĴňĽŋĕŒĬėƞŅĵıńĔŐĶĴ 
Happy Life in Camping 

2 ľĬƞĺĵĔŇĨ       

 109114 ĺě,ĻĮ. 114 
FAGE 114 

ĻŇĸĮŃŒĬĝňĺŇĨĮĶŃěŜŅĺńĬ 
Art in Everyday Life 

3 ľĬƞĺĵĔŇĨ       

 109115 ĺě,ĻĮ,Ȯ115 
FAGE 115 

ĝňĺŇĨĔńĭĽŋĬĪĶňĵŃ 
Life and Aesthetics 

3 ľĬƞĺĵĔŇĨ       

2. ľĴĺħĺŇĝŅŏĜıŅŃ œĴƞĬƟŀĵĔĺƞŅ 113 ľĬƞĺĵĔŇĨ       
2.1  ĺŇĝŅŐĔĬ  26 ľĬƞĺĵĔŇĨ       

 202101  ĺ.ĝĺ. 101 
BIOL 101 

ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ1 
Basic Biology 1 

3 ľĬƞĺĵĔŇĨ       

 202102  ĺ.ĝĺ. 102 
BIOL 102 

ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ2 
Basic Biology 2 

3 ľĬƞĺĵĔŇĨ       

 202103  ĺ.ĝĺ. 103 
BIOL 103 

ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ1 
Biology Laboratory 1 

1 ľĬƞĺĵĔŇĨ       

 202104  ĺ.ĝĺ. 104 
BIOL 104 

ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ2 
Biology Laboratory 2 

1 ľĬƞĺĵĔŇĨ       

 203111  ĺ.ėĴ. 111 
CHEM 111 
203113  ĺ.ėĴ. 113 
CHEM 113 
203115  ĺ.ėĴ. 115 
CHEM 115 

ŏėĴňȮ1 
Chemistry 1 
ŏėĴňȮ2 
Chemistry 1 
ĮĢŇĭńĨŇĔŅĶŏėĴňȮ1 
Chemistry Laboratory 1 

3 ľĬƞĺĵĔŇĨ 
 

3 ľĬƞĺĵĔŇĨ 
 

1 ľĬƞĺĵĔŇĨ 

      

 

 203117  ĺ.ėĴ. 117 
CHEM 117 

ĮĢŇĭńĨŇĔŅĶŏėĴňȮ2 
Chemistry Laboratory 2 

1 ľĬƞĺĵĔŇĨ      

 206111  ĺ.ėĦ. 111 
MATH 111 

ŐėĸėŌĸńĽȮ1 
Calculus 1 

3 ľĬƞĺĵĔŇĨ       

 206112  ĺ.ėĦ. 112 
MATH 112 

ŐėĸėŌĸńĽȮ2 
Calculus 2 

3 ľĬƞĺĵĔŇĨ       

 207117 Ȯĺ.ĲĽ. 117 
PHYS 117 

ĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢȮ1 
Physics Laboratory 1             

1 ľĬƞĺĵĔŇĨ       
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 207187  ĺ.ĲĽ. 187 

PHYS 187 
ĲƕĽŇĔĽƢȮ1 
Physics 1 

3 ľĬƞĺĵĔŇĨ       

2.2  ĺŇĝŅŏŀĔ œĴƞĬƟŀĵĔĺƞŅ 87 ľĬƞĺĵĔŇĨ        
 ŒĬěŜŅĬĺĬĬňŘŀĵƞŅĚĬƟŀĵȮ36 ľĬƞĺĵĔŇĨȮěŃĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅĶŃħńĭȮ300 ů 400
ŐĸŃŀĵƞŅĚĬƟŀĵȮ18 ľĬƞĺĵĔŇĨȮěŃĨƟŀĚŏĮƦĬĔĶŃĭĺĬĺŇĝŅȮ400 ĕŉŘĬœĮ ŐĸŃŏĮƦĬ
ĔĶŃĭĺĬĺŇĝŅȮ700-800ȮŀĵƞŅĚĬƟŀĵȮ12ȮľĬƞĺĵĔŇĨ 

       

 2.2.1 ĺŇĝŅŏŀĔĭńĚėńĭ  61 ľĬƞĺĵĔŇĨ       
 203201  ĺ.ėĴ. 201 

CHEM 201 
ŏėĴňŀŇĬĪĶňĵƢȮ1         
Organic Chemistry 1                                           

3 ľĬƞĺĵĔŇĨ       

 203202  ĺ.ėĴ. 202    
CHEM 202 

ŏėĴňŀŇĬĪĶňĵƢȮ2         
Organic Chemistry 2                                                                            

3 ľĬƞĺĵĔŇĨ       

 203211  ĺ.ėĴ. 211  
CHEM 211 

ŏėĴňŀĬŇĬĪĶňĵƢȮ1      
Inorganic Chemistry 1                                          

2 ľĬƞĺĵĔŇĨ       

 203222  ĺ.ėĴ. 222 
 CHEM 222      

ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ1 
Physical Chemistry 1 

3ȮľĬƞĺĵĔŇĨ       

 203223  ĺ.ėĴ. 223  
CHEM 221   
203228  ĺ.ėĴ. 228   
CHEM 228    
203231  ĺ.ėĴ. 231   
CHEM 231 
203232  ĺ.ėĴ. 232   
CHEM 232 
203241  ĺ.ėĴ. 241 
CHEM 241 
203242  ĺ.ėĴ. 242 
CHEM 242 
203255  ĺ.ėĴ. 255 
CHEM 255       
203286  ĺ.ėĴ. 286 

ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ2 
Physical Chemistry 2 
ĮĢŇĭńĨŇĔŅĶŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ1 
Physical Chemistry Laboratory 1 
ŏėĴňĺŇŏėĶŅŃľƢŏĭŊŘŀĚĨƟĬ 
Fundamental Analytical Chemistry 
œĲĲƚŅŏėĴňĺŇŏėĶŅŃľƢȮȮȮȮ 
Electroanalytical Chemistry 
ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ1 
Organic Chemistry Laboratory 1                       
ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ2 
Organic Chemistry Laboratory 2 
ėĦŇĨĻŅĽĨĶƢŒĬĪŅĚŏėĴň 
Mathematics in Chemistry 
ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢȮ1 

3 ľĬƞĺĵĔŇĨ 
 

1 ľĬƞĺĵĔŇĨ 
 

3 ľĬƞĺĵĔŇĨ 
 

2 ľĬƞĺĵĔŇĨ 
 

1 ľĬƞĺĵĔŇĨ 
 

1 ľĬƞĺĵĔŇĨ 
 

2 ľĬƞĺĵĔŇĨ 
 

1 ľĬƞĺĵĔŇĨ 
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 CHEM 286 Analytical Chemistry Laboratory 1       
 203287  ĺ.ėĴ. 287 

CHEM 287 
ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢȮ2       
 Analytical Chemistry Laboratory 2 

1 ľĬƞĺĵĔŇĨ      

 203303  ĺ.ėĴ. 303  
CHEM 303 

ĽŏĮĔőĪĶĽőĔĮƖĪŅĚŏėĴňŀŇĬĪĶňĵƢȮȮȮȮȮ 
Organic Spectroscopy 

3 ľĬƞĺĵĔŇĨ       

 203304  ĺ.ėĴ. 304   
CHEM 304     

ŏėĴňŀŇĬĪĶňĵƢȮȮ3      
Organic Chemistry 3                                                                        

2 ľĬƞĺĵĔŇĨ       

 203308  ĺ.ėĴ. 308    
CHEM 308    

ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮȮ3  
Organic Chemistry Laboratory 3                                     

1 ľĬƞĺĵĔŇĨ       

 203315  ĺ.ėĴ. 315  
CHEM 315      

ŏėĴňŀĬŇĬĪĶňĵƢȮ2 
Inorganic Chemistry 1                                          

2 ľĬƞĺĵĔŇĨ       

 203316  ĺ.ėĴ. 316    
CHEM 316    

ŏėĴňŀĬŇĬĪĶňĵƢȮ3 
Inorganic Chemistry 1                                          

2 ľĬƞĺĵĔŇĨ       

 203318  ĺ.ėĴ. 318   
CHEM 318     

ĮĢŇĭńĨŇĔŅĶŏėĴňŀĬŇĬĪĶňĵƢ 
Inorganic Chemistry Laboratory 

1 ľĬƞĺĵĔŇĨ       

 203323  ĺ.ėĴ. 323 
CHEM 323 

ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ3 
Physical Chemistry 3 

2 ľĬƞĺĵĔŇĨ       
 

 203324  ĺ.ėĴ. 324     
CHEM 324 

ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ4 
Physical Chemistry 4 

2 ľĬƞĺĵĔŇĨ       

 203327  ĺ.ėĴ. 327   
CHEM 327     

ĮĢŇĭńĨŇĔŅĶŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ2   
Physical Chemistry Laboratory 2 

1 ľĬƞĺĵĔŇĨ       

 203332  ĺ.ėĴ. 332 
CHEM 332       

ĔŅĶĺŇŏėĶŅŃľƢħƟĺĵŏėĶŊŗŀĚĴŊŀȮ1 
Instrumental Analysis 1 

2 ľĬƞĺĵĔŇĨ       

 203333  ĺ.ėĴ. 333  
CHEM 333           

ĔŅĶĺŇŏėĶŅŃľƢħƟĺĵŏėĶŊŗŀĚĴŊŀȮ2       
Instrumental Analysis 2        

2 ľĬƞĺĵĔŇĨ       

 203338  ĺ.ėĴ. 338 
CHEM 338       

ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢħƟĺĵŏėĶŊŗŀĚĴŊŀȮ 
Instrumental Analysis Laboratory 

2 ľĬƞĺĵĔŇĨ       

 203350  ĺ.ėĴ. 352 
CHEM 352 

ėĺŅĴĮĸŀħĳńĵŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶŏėĴň 
Safety in the Chemistry Laboratory 

2 ľĬƞĺĵĔŇĨ       
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 203496  ĺ,ėĴ,Ȯ274 

CHEM 496 
őėĶĚĚŅĬĺŇěńĵ 
Research Project 

6 ľĬƞĺĵĔŇĨ       

 203498  ĺ.ėĴ. 498 
CHEM 498 

ĽńĴĴĬŅŏėĴň 
Seminar in Chemistry 

1 ľĬƞĺĵĔŇĨ       

 211315  ĺ.ĝĪ. 315  
BCT 315  

ĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ 
Introductory Biochemistry 

3 ľĬƞĺĵĔŇĨ       

 211319  ĺ.ĝĪ. 319 
BCT 319 

ĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ 
Introductory Biochemistry Laboratory 

1 ľĬƞĺĵĔŇĨ       

 2.2.2 ĺŇĝŅŏŀĔŏĸŊŀĔ œĴƞĬƟŀĵĔĺƞŅȮ 26 ľĬƞĺĵĔŇĨ       
 ȮȮ2.2.2.1 ŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶňĨƞŀœĮĬňŘȮŀĵƞŅĚĬƟŀĵȮ 14ȮľĬƞĺĵĔŇĨ       
 203250  ĺ.ėĴ. 250  

CHME 250      
ŏėĴňĽŇŗĚŐĺħĸƟŀĴ 
Environmental Chemistry 

3 ľĬƞĺĵĔŇĨ       

 203300  ĺ.ėĴ. 300   
CHEM 300     

ĪńĔļŃıŊŘĬģŅĬŐĸŃěĶŇĵīĶĶĴĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 
Basic Skills and Ethics in Science 

0ȮľĬƞĺĵĔŇĨ       

 203351  ĺ.ėĴ. 351  
CHEM 351 

ĔŅĶŏĮƙŅŐĔƟĺ 
Glass Blowing 

2 ľĬƞĺĵĔŇĨ       

 203404  ĺ.ėĴ. 404 
CHEM 404 

ŏėĴňŏŁŏĪŀőĶœĞėĸŇĔ 
Heterocyclic Chemistry 

2 ľĬƞĺĵĔŇĨ       

 203405  ĺ.ėĴ. 405 
CHEM 405 

ŏėĴňįĸŇĨĳńĦĤƢīĶĶĴĝŅĨŇ 
Natural Product Chemistry 

2 ľĬƞĺĵĔŇĨ       

 203406  ĺ.ėĴ. 406  
CHEM 406 

ŏėĴňŀŇĬĪĶňĵƢĽńĚŏėĶŅŃľƢ 
Organic Synthesis 

2 ľĬƞĺĵĔŇĨ       

 203413  ĺ.ėĴ. 413   
CHEM 413 

ĽŏĮĔőĪĶĽőĔĮƖĪŅĚŏėĴňŀĬŇĬĪĶňĵƢ 
Inorganic Spectroscopy 

2 ľĬƞĺĵĔŇĨ       

 203414  ĺ.ėĴ. 414 
CHEM 414       

ĺŇīňŏĝŇĚĔŅĵĳŅıŒĬŏėĴňŀĬŇĬĪĶňĵƢȮȮ 
Physical Methods in Inorganic Chemistry 

2 ľĬƞĺĵĔŇĨ       

 203423  ĺ.ėĴ. 423  
CHEM 423      

ŏėĴňŏĝŇĚĲƕĽŇĔĽƢĕńŘĬĽŌĚȮ1 
Advanced Physical Chemistry 1 

2 ľĬƞĺĵĔŇĨ       

 203424  ĺ.ėĴ. 424  
CHEM 424 

ŏėĴňŏĝŇĚĲƕĽŇĔĽƢĕńŘĬĽŌĚȮ2 
Advanced Physical Chemistry 1 

2 ľĬƞĺĵĔŇĨ       
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 203425  ĺ.ėĴ. 425 

CHEM 425 
ŏėĴňŏĝŇĚėŀĴıŇĺŏĨŀĶƢŏĭŊŘŀĚĨƟĬIntroductory 
Computational Chemistry 

2 ľĬƞĺĵĔŇĨ       

 203431  ĺ.ėĴ. 431 
CHEM 431      

ŏĪėĬŇėĪŅĚŏėĴňĺŇŏėĶŅŃľƢĕńŘĬĽŌĚ 
Advanced Techniques in Analytical 

2 ľĬƞĺĵĔŇĨ       

 203434  ĺ.ėĴ. 434 
 
CHEM 434      

ĔĶŃĭĺĬĔŅĶĺŇŏėĶŅŃľƢŐĸŃŏĪėĬŇėĕńŘĬĽŌĚĽŜŅľĶńĭ
ĨńĺŀĵƞŅĚěĶŇĚ 
Analytical Procedure and Advanced 
Techniques for Real Samples 

2 ľĬƞĺĵĔŇĨ       

 203435  ĺ.ėĴ. 435 
CHME 435  

œĲĲƚŅŏėĴňĺŇŏėĶŅŃľƢĕńŘĬĽŌĚȮȮȮ 
ȮAdvanced Electroanalytical Chemistry   

2 ľĬƞĺĵĔŇĨ       

 203458  ĺ.ėĴ. 458  
CHEM 458 

ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚŏėĴňȮ1 
Selected Topics in Chemistry 1 

2 ľĬƞĺĵĔŇĨ       

 203459  ĺ.ėĴ. 459  
CHEM 459 

ľńĺĕƟŀŏĸŊŀĔĽĶĶĪŅĚŏėĴňȮ2   
Selected Topics in Chemistry 2 

2 ľĬƞĺĵĔŇĨ       

 203471  ĺ.ėĴ. 471   
CHME 471     

ŏėĴňıŀĸŇŏĴŀĶƢȮ1 
Polymer Chemistry 1 

2 ľĬƞĺĵĔŇĨ       

 203474  ĺ.ėĴ. 474  
CHEM 474      

ŏėĴňıŀĸŇŏĴŀĶƢȮ2     
Polymer Chemistry 2 

2 ľĬƞĺĵĔŇĨ       

 203477  ĺ.ėĴ. 477 
CHEM 477       

ĮĢŇĭńĨŇĔŅĶŏėĴňıŀĸŇŏĴŀĶƢȮ1 
Polymer Chemistry Laboratory 1 

1 ľĬƞĺĵĔŇĨ       

 203478  ĺ.ėĴ. 478  
CHEM 478  

ĮĢŇĭńĨŇĔŅĶŏėĴňıŀĸŇŏĴŀĶƢȮ2 
Polymer Chemistry Laboratory 2 

2 ľĬƞĺĵĔŇĨ       

 209203  ĺ,ėŀ,Ȯ203   
IC 203 

ŏėĴňŀŋĨĽŅľĔĶĶĴŏĭŊŘŀĚĨƟĬ 
Introduction to Industrial Chemistry  

3 ľĬƞĺĵĔŇĨ       

 211446  ĺ.ĝĪ. 446    
BCT 446 

ĝňĺŏėĴňĕŀĚőĶėĪŅĚŏĴŐĪĭŀĸŇĞŉĴ 
Biochemistry of Metabolic Disorders 

3 ľĬƞĺĵĔŇĨ       

 211448  ĺ.ĝĪ. 448  
BCT 448   

ŏĪėőĬőĸĵňėŅĶƢőĭœŁŏħĶĨ 
Carbohydrate Technology 

3 ľĬƞĺĵĔŇĨ       

 211449  ĺ.ĝĪ. 449    
BCT 449 

ŏĪėőĬőĸĵňőĮĶĨňĬ 
Protein Technology 

3 ľĬƞĺĵĔŇĨ       
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 ŐĸŃĔĶŃĭĺĬĺŇĝŅŀŊŗĬĶŃħńĭȮ1..-2..ȮĪňŗŏĮƕħĽŀĬŏıŇŗĴŏĨŇĴŒĬĽŅĕŅĺŇĝŅŏėĴň        
 ȮȮȮȮȮ2.2.2.2 ŏĸŊŀĔěŅĔĔĶŃĭĺĬĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅħńĚĨƞŀœĮĬňŘȮŀĵƞŅĚĬƟŀĵȮ12 ľĬƞĺĵĔŇĨ       
 203708 ĺ,ėĴ,Ȯ708 

CHEM 708 
ĔŅĶĽńĚŏėĶŅŃľƢĽŅĶŀŇĬĪĶňĵƢĕńŘĬĽŌĚ 
Advanced Organic Synthesis 

3 ľĬƞĺĵĔŇĨȮȮ       

 203713Ȯĺ,ėĴ,Ȯ713 
CHEM 713 

ĮĢŇĔŇĶŇĵŅŐĸŃĔĸœĔĪŅĚŀĬŇĬĪĶňĵƢ 
Inorganic Reactions and Mechanisms 

3 ľĬƞĺĵĔŇĨ       

 203721 ĺ,ėĴ,Ȯ721 
CHEM 721 

ŀŋĦľıĸĻŅĽĨĶƢŏėĴň 
Chemical Thermodynamics 

3 ľĬƞĺĵĔŇĨ       

 203736 ĺ,ėĴ,Ȯ736 
CHEM 736 

ĽŅĶŃĽŜŅėńĠŒĬŏėĴňĺŇŏėĶŅŃľƢ 
Essentials in Analytical Chemistry 

3 ľĬƞĺĵĔŇĨ       

 203739 ĺ,ėĴ, 739 
CHEM 739 

ĔŅĶĺŇŏėĶŅŃľƢĪŅĚŏėĴňĕńŘĬĽŌĚ 
Advanced Chemical Analysis 

3 ľĬƞĺĵĔŇĨ       

 203743 ĺ,ėĴ, 743 
CHEM 743 

ŏŀĬœĞĴƢĺŇĪĵŅ 
Enzymology      

3 ľĬƞĺĵĔŇĨ       

 203807 ĺ,ėĴ, 807 
CHEM 807 

ŏėĴňŀŇĬĪĶňĵƢĲƕĽŇĔńĸ 
Physical Organic Chemistry 

3 ľĬƞĺĵĔŇĨ       

 203812 ĺ,ėĴ. 812 
CHEM 812 Ȯ 
203821 ĺ,ėĴ,Ȯ821 
CHEM 821 

ŏėĴňőėŀŀĶƢħŇŏĬĝńĬ 
Coordination Chemistry 
ŏėĴňėĺŀĬĨńĴ 
Quantum ChemistryȮȮȮȮ 

3 ľĬƞĺĵĔŇĨ 
 

3 ľĬƞĺĵĔŇĨ 

      

2.3 ĺŇĝŅőĪȮ(ĩƟŅĴň)         œĴƞĬƟŀĵĔĺƞŅ 15 ľĬƞĺĵĔŇĨ       
 ȮȮȮȮȮȮȮȮĬńĔĻŉĔļŅĪňŗĮĶŃĽĚėƢěŃŏĶňĵĬĺŇĝŅőĪȮŀŅěŏĸŊŀĔŏĶňĵĬĺŇĝŅőĪŒĬĽŅĕŅŒħĔŖœħƟĪňŗŏĮƕħĽŀĬŒĬ
ĴľŅĺŇĪĵŅĸńĵȮœĴƞĬƟŀĵĔĺƞŅ 15ȮľĬƞĺĵĔŇĨȮőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĝŅŏŀĔ 

      

3 ľĴĺħĺŇĝŅŏĸŊŀĔŏĽĶň œĴƞĬƟŀĵĔĺƞŅ 6 ľĬƞĺĵĔŇĨ       
             ŏĸŊŀĔŏĶňĵĬĔĶŃĭĺĬĺŇĝŅŒħŕȮĬŀĔŏľĬŊŀěŅĔĺŇĝŅŏŀĔ ŐĸŃĺŇĝŅőĪȮ&ĩƟŅĴň'ȮȮœĴƞĬƟŀĵĔĺƞŅȮȮ6  ľĬƞĺĵĔŇĨ       

4. ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶȮȮœĴƞĬƟŀĵĔĺƞŅȮȮȮȮ149ȮȮȮȮľĬƞĺĵĔŇĨ        
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3,ȮĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭŐįĬĔŅĶĻŉĔļŅŏħŇĴĔńĭŐįĬĔŅĶĻŉĔļŅŒľĴƞ (ŐįĬĮĔĨŇ) 
ŐįĬĔŅĶĻŉĔļŅŏħŇĴȮ&ŐįĬĮĔĨŇ' ŐįĬĔŅĶĻŉĔļŅŒľĴƞȮ&ŐįĬĮĔĨŇ' 

ĝńŘĬĮƖĪňŗȮ/ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
001101     Ĵ.ŀ.   101   ȮȮȮĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ/                                     3 
140104     Ķ,Ī,Ȯ 104      ȮĔŅĶŏĮƦĬıĸŏĴŊŀĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 
202101    ĺ.ĝĺ.  101    Ȯ ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ1                                           3 
202103   Ȯĺ.ĝĺ.  103   Ȯ  ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ1                                       1 
203111   Ȯĺ.ėĴ.  111      ŏėĴňȮ1                                                         3 
203115   Ȯĺ.ėĴ.  115      ĮĢŇĭńĨŇĔŅĶŏėĴňȮ1                                            1 
206111  ȮȮĺ.ėĦ.Ȯ111     ȮȮŐėĸėŌĸńĽȮ1                                                  3 
                ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴ             ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ    Ȯ17  

  ĝńŘĬĮƖĪňŗȮ/ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/                                                                   ľĬƞĺĵĔŇĨ 
001101 Ĵ.ŀ.     101      ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ/           1 

 140104 Ķ,Ī,ȮȮ   104      ĔŅĶŏĮƦĬıĸŏĴŊŀĚ   ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 
 202101   ĺ.ĝĺ.    101    ȮȮĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ1                         3 
 202103    ĺ.ĝĺ.   103   ȮȮȮȮĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ1                            1 

203103  ĺ.ėĴ.   103      ȮŏėĴňĪńŗĺœĮȮ1                                  ȮȮȮȮȮȮȮȮ1 
203107   ĺ.ėĴ.   107  ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1            
206115  ĺ.ėĦ.   115     ȮŐėĸėŌĸńĽĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢīĶĶĴĝŅĨŇȮ/ȮȮȮȮȮȮȮ            3 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ17 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
001102   Ĵ.ŀ.   102  ȮȮȮȮȮĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ0             ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 
204100   ĺ,ėı,ȮȮ100      ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĝňĺŇĨĽĴńĵŒľĴƞ               3 
202102   ĺ.ĝĺ.  102   ȮȮȮĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ2                                           3 
202104   ĺ.ĝĺ.  104  ȮȮȮ ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ2                                        1 
203113   ĺ.ėĴ.  113   ȮȮȮŏėĴňȮ2                                                          3 
203117   ĺ.ėĴ.  117   ȮȮȮĮĢŇĭńĨŇĔŅĶŏėĴňȮ2                                             1 
206112   ĺ.ėĦ.  112  ȮȮ ŐėĸėŌĸńĽȮ2                                                    3 
207117   ĺ.ĲĽ.  117   ȮȮĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢȮ1                                           1 
207187   ĺ.ĲĽ.  187   ȮȮȮĲƕĽŇĔĽƢȮ1                                                      3 
                              ȮȮ ĶĺĴ                  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ21 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0                                               ľĬƞĺĵĔŇĨ 
001102   ȮȮȮȮĴ.ŀ.    102      ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ0   ȮȮȮȮȮȮȮȮ1 
201111       ĺ,ĺĪȮȮȮȮ///ȮȮȮȮȮőĸĔŐľƞĚĺŇĪĵŅĻŅĽĨĶƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
203104   ȮȮȮĺ.ėĴ.    104     ŏėĴňĪńŗĺœĮȮ2                            ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
203108      ĺ.ėĴ.    108  ȮȮȮĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ2                         1 
204100      ĺ,ėı,ȮȮȮȮ100    ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĝňĺŇĨĽĴńĵŒľĴƞ                     3 
206116  ȮȮĺ.ėĦ.   116ȮȮȮȮŐėĸėŌĸńĽĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢīĶĶĴĝŅĨŇȮ0ȮȮȮȮȮȮȮ            3 
207117      ĺ.ĲĽ.    117  ȮȮĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢȮ1                                  1 
207187      ĺ.ĲĽ.    187    ĲƕĽŇĔĽƢȮ1                                                     1 
         ĶĺĴ                                                     20 
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ŐįĬĔŅĶĻŉĔļŅŏħŇĴȮ&ŐįĬĮĔĨŇ' ŐįĬĔŅĶĻŉĔļŅŒľĴƞȮ&ŐįĬĮĔĨŇ' 
ĝńŘĬĮƖĪňŗȮ0 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1       ľĬƞĺĵĔŇĨ 
001201   Ĵ.ŀ.   201   ȮȮ ĔŅĶŀƞŅĬŏĝŇĚĺŇŏėĶŅŃľƢŐĸŃĔŅĶŏĕňĵĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸȮȮȮ 3                            
203201   ĺ.ėĴ. 201      ŏėĴňŀŇĬĪĶňĵƢȮ1                                                 3 
203241   ĺ.ėĴ. 241      ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ1                                        1 
203222   ĺ.ėĴ. 222    ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ1                                                    3 
203228   ĺ.ėĴ. 228    ĮĢŇĭńĨŇĔŅĶŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ1                                        1 
203231   ĺ.ėĴ. 231      ŏėĴňĺŇŏėĶŅŃľƢŏĭŊŘŀĚĨƟĬ                                           3 
203286   ĺ.ėĴ. 286     ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢȮ1                                      1 
203255   ĺ.ėĴ.Ȯ255      ėĦŇĨĻŅĽĨĶƢŒĬĪŅĚŏėĴň                         ȮȮȮȮȮȮȮȮ      Ȯ 2 
203352  Ȯĺ.ėĴ.Ȯ352      ėĺŅĴĮĸŀħĳńĵŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶŏėĴň    ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 2 
                                ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ19 

   ĝńŘĬĮƖĪňŗȮ0 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1                ľĬƞĺĵĔŇĨ 
001201   Ĵ.ŀ.    201     ĔŅĶŀƞŅĬŏĝŇĚĺŇŏėĶŅŃľƢŐĸŃĔŅĶŏĕňĵĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸȮȮȮȮȮȮ1 
203201   ĺ.ėĴ.   201     ŏėĴňŀŇĬĪĶňĵƢȮ1                      1 
203241   Ȯĺ.ėĴ.   241     ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ1                     1 
203222    ĺ.ėĴ.   222     ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ1                                           1 
203228   Ȯĺ.ėĴ.   228     ĮĢŇĭńĨŇĔŅĶŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ1                            1 
203231    ĺ.ėĴ.   231     ŏėĴňĺŇŏėĶŅŃľƢŏĭŊŘŀĚĨƟĬ                          ȮȮȮȮȮȮȮȮ1 

 203286    ĺ.ėĴ.   286     ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢȮ1                          1 
 203352 ȮȮȮĺ.ėĴ.  352  ȮȮȮȮėĺŅĴĮĸŀħĳńĵŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶŏėĴň          2 

208262ȮȮȮȮĺ,Ľĩ,ȮȮȮ040ȮȮȮȮȮĽĩŇĨŇŏĭŊŘŀĚĨƟĬĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴ                                                      20 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2      ľĬƞĺĵĔŇĨ 
001225   Ĵ.ŀ.   225   ȮȮȮĳŅļŅŀńĚĔķļŒĬĭĶŇĭĪĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň          ȮȮȮ1ȮȮ 
201111   ĺ,ĺĪ,  /// őĸĔŐľƞĚĺŇĪĵŅĻŅĽĨĶƢ 1ȮȮȮȮȮȮȮȮȮȮȮ 
203202ȮȮȮĺ.ėĴ.Ȯ202  ȮȮ ŏėĴňŀŇĬĪĶňĵƢȮ2ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3 
203211   ĺ.ėĴ. 211       ŏėĴňŀĬŇĬĪĶňĵƢȮ1ȮȮȮ                                              2 
203223   ĺ.ėĴ. 223    ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ2                                                    3 
203232   ĺ.ėĴ. 232     œĲĲƚŅŏėĴňĺŇŏėĶŅŃľƢ                                              2 
203242   ĺ.ėĴ. 242    ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ2                                        1 
203287   ĺ.ėĴ. 287    ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢȮ2                                     1 
                                 ĶĺĴ                                                  16ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2   ľĬƞĺĵĔŇĨ 
001203      Ĵ.ŀ.   223  ĳŅļŅŀńĚĔķļŒĬĭĶŇĭĪĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň          1 
203202     Ȯĺ.ėĴ.  202   ŏėĴňŀŇĬĪĶňĵƢȮ2                        1 
203211      ĺ.ėĴ.  211   ŏėĴňŀĬŇĬĪĶňĵƢıŊŘĬģŅĬ                                 2  
203223   ȮȮȮĺ.ėĴ.  221   ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ2                            3 
203232      ĺ.ėĴ.  232      œĲĲƚŅŏėĴňĺŇŏėĶŅŃľƢ             2 
203242   ȮȮȮĺ.ėĴ.  242   ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ2                       1 
203287      ĺ.ėĴ.  287   ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢȮ2            1 
204102      ĺ,ėı,Ȯ/.0ȮȮȮȮȮȮȮĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŀńěĜĶŇĵŃ:ĔŅĶĽŜŅĶĺěħƟŅĬŏĪėĬŇė        3    

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 
   ȮȮȮȮȮȮȮȮȮȮĶĺĴ                                                      18 0
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ŐįĬĔŅĶĻŉĔļŅŏħŇĴȮ&ŐįĬĮĔĨŇ' ŐįĬĔŅĶĻŉĔļŅŒľĴƞȮ&ŐįĬĮĔĨŇ' 
ĝńŘĬĮƖĪňŗȮ1 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1                                               ľĬƞĺĵĔŇĨ 
201114   ĺ,ĺĪ,ȮȮ114      ĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴŒĬőĸĔĮƤěěŋĭńĬ         3 
203303   ĺ.ėĴ. 303     ĽŏĮĔőĪĶĽőĔĮƖĪŅĚŏėĴňŀŇĬĪĶňĵƢ                              3 
203308   ĺ.ėĴ. 308     ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ3                                       1 
203315   ĺ.ėĴ. 315     ŏėĴňŀĬŇĬĪĶňĵƢȮ2                                                  2  
203323   ĺ.ėĴ. 323     ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ3                                                    2                
203324   ĺ.ėĴ. 324      ŏėĴňŏĝŇĚĲƕĽŇĔĽƢ 4                                                  2 
203327   ĺ.ėĴ. 327     ĮĢŇĭńĨŇĔŅĶŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ2                                       1 
203332   ĺ.ėĴ. 332     ĔŅĶĺŇŏėĶŅŃľƢħƟĺĵŏėĶŊŗŀĚĴŊŀ 1                                 2 
203333   ĺ.ėĴ. 333     ĔŅĶĺŇŏėĶŅŃľƢħƟĺĵŏėĶŊŗŀĚĴŊŀ 2                               2 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴ          ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ      ȮȮȮȮȮ Ȯ18 

 

ĝńŘĬĮƖĪňŗȮ1 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1                                              ľĬƞĺĵĔŇĨ 
201114      ĺ,ĺĪ, 114 ĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴŒĬőĸĔĮƤěěŋĭńĬ        3 
203303   ȮȮĺ.ėĴ. 303   ĽŏĮĔőĪĶĽőĔĮƖĪŅĚŏėĴňŀŇĬĪĶňĵƢ                          1 
203308   ȮȮȮĺ.ėĴ. 308  ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ3                    1 
203315   ȮȮȮĺ.ėĴ. 315   ĽĴĴŅĨĶŐĸŃıńĬīŃ                                           0 
203323      ĺ.ėĴ. 323   ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ3                                  2 
203324      ĺ.ėĴ. 324   ŏėĴňŏĝŇĚĲƕĽŇĔĽƢ 4                                        2 
203327   ȮȮȮĺ.ėĴ. 327   ĮĢŇĭńĨŇĔŅĶŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ2             1 
203332      ĺ.ėĴ. 332   ĔŅĶĺŇŏėĶŅŃľƢĪŅĚőėĶĴŅőĪĔĶŅĲƖ                   2 
203333      ĺ.ėĴ. 333   ĔŅĶĺŇŏėĶŅŃľƢħƟĺĵŏėĶŊŗŀĚĴŊŀĪŅĚĽŏĮĔőĪĶŏĴĨĶň       2 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴ                                                   18 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2      ľĬƞĺĵĔŇĨ 
203304  ĺ.ėĴ. 304     ŏėĴňŀŇĬĪĶňĵƢȮ3                                                   2 
203316  ĺ.ėĴ. 316   ŏėĴňŀĬŇĬĪĶňĵƢȮ3                                                  2 
203318  ĺ.ėĴ. 318    ĮĢŇĭńĨŇĔŅĶŏėĴňŀĬŇĬĪĶňĵƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1 
203338  ĺ.ėĴ. 338   ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢħƟĺĵŏėĶŊŗŀĚĴŊŀȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 0 
203397Ȯ ĺ.ėĴ. 399   ĔŅĶİƗĔĚŅĬȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1 
211315    ĺ.ĝĪ. 315      ĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ                                                  3 
211319    ĺ.ĝĪ. 319     ĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ                                     1 
ĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ&ŏĸŊŀĔěŅĔȮ1ȮĔĸŋƞĴĺŇĝŅ' 6ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴ           Ȯ    ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ18 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2                                      ľĬƞĺĵĔŇĨ 
203316     ĺ.ėĴ.     316   ŏėĴňőėŀŀĶƢħŇŏĬĝńĬŐĸŃŏėĴňŀŀĶƢŐĔőĬŏĴĪńĸĸŇĔ             2 
203318   ĺ.ėĴ. 318   ĮĢŇĭńĨŇĔŅĶŏėĴňŀĬŇĬĪĶňĵƢȮ              1 
203338   ĺ.ėĴ. 338   ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢħƟĺĵŏėĶŊŗŀĚĴŊŀȮȮȮȮ                 2 
211315   ĺ.ĝĪ. 315    ĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ          3 
211319   ĺ.ĝĪ. 319    ĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňŏĭŊŘŀĚĨƟĬȮȮ            1 
ĺŇĝŅĻŉĔļŅĪńŗĺœĮ &ŏĸŊŀĔěŅĔȮ1ȮĔĸŋƞĴĺŇĝŅ'                      6  
ĺŇĝŅŏŀĔŏĸŊŀĔ                             ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ2 
                                     ĶĺĴȮ                                                    17 
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0
4

 



 

ŐįĬĔŅĶĻŉĔļŅŏħŇĴȮ&ŐįĬĮĔĨŇ' ŐįĬĔŅĶĻŉĔļŅŒľĴƞȮ&ŐįĬĮĔĨŇ' 
ĝńŘĬĮƖĪňŗȮ2 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1                                 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
203498   ĺ.ėĴ. 498  ĽńĴĴĬŅŏėĴň                                                 1 
203499   ĺ.ėĴ. 499  ĮƤĠľŅıŇŏĻļĪŅĚŏėĴň                                           3 
ĺŇĝŅŏŀĔŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮ   4  
ĺŇĝŅŏĸŊŀĔŏĽĶň  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 
  ĶĺĴ                                                             13 

  

ĝńŘĬĮƖĪňŗȮ2 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1                                           ľĬƞĺĵĔŇĨ 
Ȯ0.1177ȮȮȮȮĺ.ėĴ.   399  ȮȮȮȮĔŅĶİƗĔĚŅĬ                                                 1 
203498     ĺ.ėĴ.   498  ĽńĴĴĬŅŏėĴň       1 
203499     ĺ.ėĴ.   499  ĮƤĠľŅıŇŏĻļĪŅĚŏėĴň                     3 
ĺŇĝŅŏŀĔŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮ         4 
ĺŇĝŅŏĸŊŀĔŏĽĶň           3 
                                  ĶĺĴ                                                 12 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2                                                ľĬƞĺĵĔŇĨ 
ĺŇĝŅŏŀĔŏĸŊŀĔ                                       8 
ĺŇĝŅŏĸŊŀĔŏĽĶň                                                                        3 
  ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 11 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2                                         ľĬƞĺĵĔŇĨ 
ĺŇĝŅŏŀĔŏĸŊŀĔ                           8 
ĺŇĝŅŏĸŊŀĔŏĽĶň          3 
             ȮȮȮȮȮȮȮȮȮȮĶĺĴ                                            11 
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ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭŐįĬĔŅĶĻŉĔļŅŏħŇĴĔńĭŐįĬĔŅĶĻŉĔļŅŒľĴƞ (ŐįĬĽľĔŇěĻŉĔļŅ) 
 

ŐįĬĔŅĶĻŉĔļŅŏħŇĴȮ&ŐįĬĽľĔŇěĻŉĔļŅ' ŐįĬĔŅĶĻŉĔļŅŒľĴƞȮ&ŐįĬĽľĔŇěĻŉĔļŅ' 
ĝńŘĬĮƖĪňŗȮ/ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
001101    Ĵ.ŀ.    101   ȮȮȮĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ/                                     3 
140104    Ķ,Ī,Ȯ   104       ĔŅĶŏĮƦĬıĸŏĴŊŀĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 
202101    ĺ.ĝĺ.   101    Ȯ ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ1                                          3 
202103   Ȯĺ.ĝĺ.   103   Ȯ  ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ1                                       1 
203111   Ȯĺ.ėĴ.  111      ŏėĴňȮ1                                                        3 
203115   Ȯĺ.ėĴ.  115      ĮĢŇĭńĨŇĔŅĶŏėĴňȮ1                                            1 
206111  ȮȮĺ.ėĦ.Ȯ111     ȮȮŐėĸėŌĸńĽȮ1                                                  3 
                ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴ             ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ    Ȯ17 

  ĝńŘĬĮƖĪňŗȮ/ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/                                                                   ľĬƞĺĵĔŇĨ 
001101 Ĵ.ŀ.     101      ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ/           1 

 140104 Ķ,Ī,ȮȮ   104      ĔŅĶŏĮƦĬıĸŏĴŊŀĚ   ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 
 202101   ĺ.ĝĺ.    101    ȮȮĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ1                         3 
 202103    ĺ.ĝĺ.   103   ȮȮȮȮĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ1                            1 

203103  ĺ.ėĴ.   103      ȮŏėĴňĪńŗĺœĮȮ1                                  ȮȮȮȮȮȮȮȮ1 
203107   ĺ.ėĴ.   107  ĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1            
206115  ĺ.ėĦ.   115     ȮŐėĸėŌĸńĽĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢīĶĶĴĝŅĨŇȮ/ȮȮȮȮȮȮȮ            3 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ17 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
001102   ȮĴ.ŀ.   102  ȮȮȮȮĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ0             ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 
204100   ĺ,ėı,ȮȮȮȮ100    ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĝňĺŇĨĽĴńĵŒľĴƞ                3 
202102   ĺ.ĝĺ.  102   ȮȮȮȮĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ2                                           3 
202104   ĺ.ĝĺ.  104  ȮȮȮ ȮĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ2                                        1 
203113   ĺ.ėĴ.  113   ȮȮȮȮŏėĴňȮ2                                                         3 
203117   ĺ.ėĴ.  117   ȮȮȮȮĮĢŇĭńĨŇĔŅĶŏėĴňȮ2                                             1 
206112   ĺ.ėĦ.  112  ȮȮ ȮŐėĸėŌĸńĽȮ2                                                    3 
207117   ĺ.ĲĽ.  117   ȮȮȮĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢȮ1                                           1 
207187   ĺ.ĲĽ.  187   ȮȮȮĲƕĽŇĔĽƢȮ1                                                       3 
                              ȮȮ ĶĺĴ                  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ21 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0                                               ľĬƞĺĵĔŇĨ 
001102   ȮȮȮȮĴ.ŀ.    102      ĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ0   ȮȮȮȮȮȮȮȮ1 
201111       ĺ,ĺĪȮȮȮȮ///ȮȮȮȮȮőĸĔŐľƞĚĺŇĪĵŅĻŅĽĨĶƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
203104   ȮȮȮĺ.ėĴ.    104     ŏėĴňĪńŗĺœĮȮ2                            ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
203108      ĺ.ėĴ.    108  ȮȮȮĮĢŇĭńĨŇĔŅĶŏėĴňĪńŗĺœĮȮ2                         1 
204100      ĺ,ėı,ȮȮȮȮ100    ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĝňĺŇĨĽĴńĵŒľĴƞ                     3 
206116  ȮȮĺ.ėĦ.   116ȮȮȮȮŐėĸėŌĸńĽĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢīĶĶĴĝŅĨŇȮ0ȮȮȮȮȮȮȮ            3 
207117      ĺ.ĲĽ.    117  ȮȮĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢȮ1                                  1 
207187      ĺ.ĲĽ.    187    ĲƕĽŇĔĽƢȮ1                                                     1 
         ȮȮȮȮĶĺĴ                                                     20 
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ŐįĬĔŅĶĻŉĔļŅŏħŇĴȮ&ŐįĬĽľĔŇěĻŉĔļŅ' ŐįĬĔŅĶĻŉĔļŅŒľĴƞȮ&ŐįĬĽľĔŇěĻŉĔļŅ' 
ĝńŘĬĮƖĪňŗȮ0 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1       ľĬƞĺĵĔŇĨ 
001201   Ĵ.ŀ.   201   ȮȮ ĔŅĶŀƞŅĬŏĝŇĚĺŇŏėĶŅŃľƢŐĸŃĔŅĶŏĕňĵĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸȮȮȮ 3                            
203201   ĺ.ėĴ. 201      ŏėĴňŀŇĬĪĶňĵƢȮ1                                                 3 
203241   ĺ.ėĴ. 241      ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ1                                        1 
203222   ĺ.ėĴ. 222    ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ1                                                    3 
203228   ĺ.ėĴ. 228    ĮĢŇĭńĨŇĔŅĶŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ1                                        1 
203231   ĺ.ėĴ. 231      ŏėĴňĺŇŏėĶŅŃľƢŏĭŊŘŀĚĨƟĬ                                           3 
203286   ĺ.ėĴ. 286     ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢȮ1                                      1 
203255   ĺ.ėĴ.Ȯ255      ėĦŇĨĻŅĽĨĶƢŒĬĪŅĚŏėĴň                         ȮȮȮȮȮȮȮȮ      Ȯ 2 
203352  Ȯĺ.ėĴ.Ȯ352      ėĺŅĴĮĸŀħĳńĵŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶŏėĴň    ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 2 
                                ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ19 

   ĝńŘĬĮƖĪňŗȮ0 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1                ľĬƞĺĵĔŇĨ 
001201   Ĵ.ŀ.    201     ĔŅĶŀƞŅĬŏĝŇĚĺŇŏėĶŅŃľƢŐĸŃĔŅĶŏĕňĵĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸȮȮȮȮȮȮ1 
203201   ĺ.ėĴ.   201     ŏėĴňŀŇĬĪĶňĵƢȮ1                      1 
203241   Ȯĺ.ėĴ.   241     ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ1                     1 
203222    ĺ.ėĴ.   222     ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ1                                           1 
203228   Ȯĺ.ėĴ.   228     ĮĢŇĭńĨŇĔŅĶŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ1                            1 
203231    ĺ.ėĴ.   231     ŏėĴňĺŇŏėĶŅŃľƢŏĭŊŘŀĚĨƟĬ                          ȮȮȮȮȮȮȮȮ1 

 203286    ĺ.ėĴ.   286     ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢȮ1                          1 
 203352 ȮȮȮĺ.ėĴ.  352  ȮȮȮȮėĺŅĴĮĸŀħĳńĵŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶŏėĴň          2 

208262ȮȮȮȮĺ,Ľĩ,ȮȮȮ040ȮȮȮȮȮĽĩŇĨŇŏĭŊŘŀĚĨƟĬĽŜŅľĶńĭĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1ȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴ                                                      20 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2      ľĬƞĺĵĔŇĨ 
001225   Ĵ.ŀ.   225   ȮȮĳŅļŅŀńĚĔķļŒĬĭĶŇĭĪĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň          ȮȮȮ1ȮȮ 
201111 ȮȮĺ,ĺĪ,ȮȮ/// őĸĔŐľƞĚĺŇĪĵŅĻŅĽĨĶƢ 1ȮȮȮȮȮȮȮȮȮȮȮ 
203202ȮȮȮĺ.ėĴ.Ȯ202  ȮȮ ŏėĴňŀŇĬĪĶňĵƢȮ2ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3 
203211   ĺ.ėĴ. 211       ŏėĴňŀĬŇĬĪĶňĵƢȮ1ȮȮȮ                                              2 
203223   ĺ.ėĴ. 223    ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ2                                                    3 
203232   ĺ.ėĴ. 232     œĲĲƚŅŏėĴňĺŇŏėĶŅŃľƢ                                              2 
203242   ĺ.ėĴ. 242    ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ2                                        1 
203287   ĺ.ėĴ. 287    ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢȮ2                                     1 
                                      ĶĺĴ                                                  16ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2   ľĬƞĺĵĔŇĨ 
001203      Ĵ.ŀ.   223  ĳŅļŅŀńĚĔķļŒĬĭĶŇĭĪĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň          1 
203202     Ȯĺ.ėĴ.  202   ŏėĴňŀŇĬĪĶňĵƢȮ2                        1 
203211      ĺ.ėĴ.  211   ŏėĴňŀĬŇĬĪĶňĵƢıŊŘĬģŅĬ                                 2  
203223   ȮȮȮĺ.ėĴ.  224   ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ2                            3 
203232      ĺ.ėĴ.  232      œĲĲƚŅŏėĴňĺŇŏėĶŅŃľƢ             2 
203242   ȮȮȮĺ.ėĴ.  242   ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ2                       1 
203287      ĺ.ėĴ.  287   ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢȮ2            1 
204102      ĺ,ėı,Ȯ/.0ȮȮȮȮȮȮȮĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸŀńěĜĶŇĵŃ:ĔŅĶĽŜŅĶĺěħƟŅĬŏĪėĬŇė        3    

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 
   ȮȮȮȮȮȮȮȮȮȮĶĺĴ                                                      18 
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ŐįĬĔŅĶĻŉĔļŅŏħŇĴȮ&ŐįĬĽľĔŇěĻŉĔļŅ' ŐįĬĔŅĶĻŉĔļŅŒľĴƞȮ&ŐįĬĽľĔŇěĻŉĔļŅ' 
ĝńŘĬĮƖĪňŗȮ3 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1                                                                            ľĬƞĺĵĔŇĨ 
201114    ĺ,ĺĪ,Ȯ 114    ĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴŒĬőĸĔĮƤěěŋĭńĬ              3 
203303    ĺ.ėĴ.  303 ĽŏĮĔőĪĶĽőĔĮƖĪŅĚŏėĴňŀŇĬĪĶňĵƢ                                   3 
203308    ĺ.ėĴ.  308     ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ3                                           1 
203315    ĺ.ėĴ.  315     ŏėĴňŀĬŇĬĪĶňĵƢȮ2                                                      2  
203323    ĺ.ėĴ.  323     ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ3                                                       2                
203324    ĺ.ėĴ.  324     ŏėĴňŏĝŇĚĲƕĽŇĔĽƢ 4                                                       2 
203327    ĺ.ėĴ.  327     ĮĢŇĭńĨŇĔŅĶŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ2                                          1 
203332    ĺ.ėĴ.  332     ĔŅĶĺŇŏėĶŅŃľƢħƟĺĵŏėĶŊŗŀĚĴŊŀ 1                                     2 
203333 ĺ.ėĴ.  333     ĔŅĶĺŇŏėĶŅŃľƢħƟĺĵŏėĶŊŗŀĚĴŊŀ 2                                     2 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴ                           18 

ĝńŘĬĮƖĪňŗȮ1 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1                                              ľĬƞĺĵĔŇĨ 
201114   ĺ,ĺĪ, 114 ĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴŒĬőĸĔĮƤěěŋĭńĬ        3 
203303     ĺ.ėĴ. 303   ĽŏĮĔőĪĶĽőĔĮƖĪŅĚŏėĴňŀŇĬĪĶňĵƢ                          1 
203308   ȮȮȮĺ.ėĴ. 308  ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ3                    1 
203315   ȮȮȮĺ.ėĴ. 315   ĽĴĴŅĨĶŐĸŃıńĬīŃ                                           0 
203323      ĺ.ėĴ. 323   ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ3                                        2 
203324      ĺ.ėĴ. 324   ŏėĴňŏĝŇĚĲƕĽŇĔĽƢ 4                                        2 
203327   ȮȮȮĺ.ėĴ. 327   ĮĢŇĭńĨŇĔŅĶŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ2             1 
203332      ĺ.ėĴ. 332   ĔŅĶĺŇŏėĶŅŃľƢĪŅĚőėĶĴŅőĪĔĶŅĲƖ                   2 
203333      ĺ.ėĴ. 333   ĔŅĶĺŇŏėĶŅŃľƢħƟĺĵŏėĶŊŗŀĚĴŊŀĪŅĚĽŏĮĔőĪĶŏĴĨĶň       2 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴ                                                  18 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2                                                                            ľĬƞĺĵĔŇĨ 
203304    ĺ.ėĴ.  304 ŏėĴňŀŇĬĪĶňĵƢȮ3                                                        2 
203316    ĺ.ėĴ.  316 ŏėĴňŀĬŇĬĪĶňĵƢȮ3                                                      2 
203318    ĺ.ėĴ.  318     ĮĢŇĭńĨŇĔŅĶŏėĴňŀĬŇĬĪĶňĵƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ     1 
203338    ĺ.ėĴ.  338     ȮĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢħƟĺĵŏėĶŊŗŀĚĴŊŀȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 2 
211315    ĺ.ĝĪ.  315      ĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ                                                      3 
211319    ĺ.ĝĪ.  319      ĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ                                         1 
ĺŇĝŅŏŀĔŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ    1 
ĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ&ŏĸŊŀĔěŅĔȮ1ȮĔĸŋƞĴĺŇĝŅ'                  ȮȮȮȮȮȮȮȮȮȮȮ6 
                   ĶĺĴ                           20  
 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2      ľĬƞĺĵĔŇĨ 
203316     ĺ.ėĴ.     316   ŏėĴňőėŀŀĶƢħŇŏĬĝńĬŐĸŃŏėĴňŀŀĶƢŐĔőĬŏĴĪńĸĸŇĔ             2  
203318     ĺ.ėĴ. 318   ĮĢŇĭńĨŇĔŅĶŏėĴňŀĬŇĬĪĶňĵƢȮ              1 
203338     ĺ.ėĴ. 338   ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢħƟĺĵŏėĶŊŗŀĚĴŊŀȮȮȮȮ          2 
211315     ĺ.ĝĪ. 315    ĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ          3 
211319     ĺ.ĝĪ. 319    ĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňŏĭŊŘŀĚĨƟĬȮȮ            1 
ĺŇĝŅŏŀĔŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
ĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ&ŏĸŊŀĔěŅĔȮ1ȮĔĸŋƞĴĺŇĝŅ'                  ȮȮȮȮȮ6 
                                           ĶĺĴȮ                                        18 
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ŐįĬĔŅĶĻŉĔļŅŏħŇĴȮ&ŐįĬĽľĔŇěĻŉĔļŅ' ŐįĬĔŅĶĻŉĔļŅŒľĴƞȮ&ŐįĬĽľĔŇěĻŉĔļŅ' 
ĝńŘĬĮƖĪňŗȮ4 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1     ȮȮȮȮȮȮȮȮȮ                    ľĬƞĺĵĔŇĨ 
203497    ĺ.ėĴ.  497  ĽľĔŇěĻŉĔļŅ  6 
 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮ ĶĺĴ  6 

 

ĝńŘĬĮƖĪňŗȮ2 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1                                           ľĬƞĺĵĔŇĨ 
2750.1ȮȮȮȮĺ.ėĴ.   497   ĽľĔŇěĻŉĔļŅ    ȮȮ4 

                                   ȮȮȮĶĺĴ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ6 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2Ȯ                      ľĬƞĺĵĔŇĨ 
203498    ĺ.ėĴ.  498  ĽńĴĴĬŅŏėĴň   1 
ĺŇĝŅŏŀĔŏĸŊŀĔ    8 
ĺŇĝŅŏĸŊŀĔŏĽĶň    6 
   ĶĺĴ                                                      15 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2                                          ľĬƞĺĵĔŇĨ 
203498     ĺ.ėĴ.   498    ĽńĴĴĬŅŏėĴň     1 
ĺŇĝŅŏŀĔŏĸŊŀĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮ       8 
ĺŇĝŅŏĸŊŀĔŏĽĶň         6 

 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴ                                           15 
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ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭŐįĬĔŅĶĻŉĔļŅŏħŇĴĔńĭŐįĬĔŅĶĻŉĔļŅŒľĴƞ (ŐįĬĔƟŅĺľĬƟŅ) 
 

ŐįĬĔŅĶĻŉĔļŅŏħŇĴȮ&ŐįĬĔƟŅĺľĬƟŅ' ŐįĬĔŅĶĻŉĔļŅŒľĴƞȮ&ŐįĬĔƟŅĺľĬƟŅ' 
ĝńŘĬĮƖĪňŗȮ/ 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/  ľĬƞĺĵĔŇĨ 
001101     Ĵ.ŀ.   101   ȮȮȮĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ/                                     3 
140104     Ķ,Ī,Ȯ 104      ȮĔŅĶŏĮƦĬıĸŏĴŊŀĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 
202101    ĺ.ĝĺ.  101    Ȯ ĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ1                                           3 
202103   Ȯĺ.ĝĺ.  103   Ȯ  ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ1                                       1 
203111   Ȯĺ.ėĴ.  111      ŏėĴňȮ1                                                         3 
203115   Ȯĺ.ėĴ.  115      ĮĢŇĭńĨŇĔŅĶŏėĴňȮ1                                            1 
206111  ȮȮĺ.ėĦ.Ȯ111     ȮȮŐėĸėŌĸńĽȮ1                                                  3 
                ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴ             ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ    Ȯ17  

- ĵĔŏĸŇĔȮ- 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0  ľĬƞĺĵĔŇĨ 
001102   Ĵ.ŀ.   102  ȮȮȮȮȮĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮ0             ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 
204100   ĺ,ėı,ȮȮ100      ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĝňĺŇĨĽĴńĵŒľĴƞ               3 
202102   ĺ.ĝĺ.  102   ȮȮȮĝňĺĺŇĪĵŅıŊŘĬģŅĬȮ2                                           3 
202104   ĺ.ĝĺ.  104  ȮȮȮ ĮĢŇĭńĨŇĔŅĶĝňĺĺŇĪĵŅȮ2                                        1 
203113   ĺ.ėĴ.  113   ȮȮȮŏėĴňȮ2                                                          3 
203117   ĺ.ėĴ.  117   ȮȮȮĮĢŇĭńĨŇĔŅĶŏėĴňȮ2                                             1 
206112   ĺ.ėĦ.  112  ȮȮ ŐėĸėŌĸńĽȮ2                                                    3 
207117   ĺ.ĲĽ.  117   ȮȮĮĢŇĭńĨŇĔŅĶĲƕĽŇĔĽƢȮ1                                           1 
207187   ĺ.ĲĽ.  187   ȮȮȮĲƕĽŇĔĽƢȮ1                                                      3 
                              ȮȮ ĶĺĴ                  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ21 
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ŐįĬĔŅĶĻŉĔļŅŏħŇĴȮ(ŐįĬĔƟŅĺľĬƟŅ) ŐįĬĔŅĶĻŉĔļŅŒľĴƞȮ&ŐįĬĔƟŅĺľĬƟŅ' 
ĝńŘĬĮƖĪňŗȮ0 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1       ľĬƞĺĵĔŇĨ 
001201   Ĵ.ŀ.   201   ȮȮ ĔŅĶŀƞŅĬŏĝŇĚĺŇŏėĶŅŃľƢŐĸŃĔŅĶŏĕňĵĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇįĸȮȮȮ 3                            
203201   ĺ.ėĴ. 201      ŏėĴňŀŇĬĪĶňĵƢȮ1                                                 3 
203241   ĺ.ėĴ. 241      ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ1                                        1 
203222   ĺ.ėĴ. 222    ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ1                                                    3 
203228   ĺ.ėĴ. 228    ĮĢŇĭńĨŇĔŅĶŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ1                                        1 
203231   ĺ.ėĴ. 231      ŏėĴňĺŇŏėĶŅŃľƢŏĭŊŘŀĚĨƟĬ                                           3 
203286   ĺ.ėĴ. 286     ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢȮ1                                      1 
203255   ĺ.ėĴ.Ȯ255      ėĦŇĨĻŅĽĨĶƢŒĬĪŅĚŏėĴň                         ȮȮȮȮȮȮȮȮ      Ȯ 2 
203352  Ȯĺ.ėĴ.Ȯ352      ėĺŅĴĮĸŀħĳńĵŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶŏėĴň    ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 2 
                                ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ19 

 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2      ľĬƞĺĵĔŇĨ 
001225   Ĵ.ŀ.   225   ȮȮȮĳŅļŅŀńĚĔķļŒĬĭĶŇĭĪĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň          ȮȮȮ1ȮȮ 
201111   ĺ,ĺĪ,  /// őĸĔŐľƞĚĺŇĪĵŅĻŅĽĨĶƢ 1ȮȮȮȮȮȮȮȮȮȮȮ 
203202ȮȮȮĺ.ėĴ.Ȯ202  ȮȮ ŏėĴňŀŇĬĪĶňĵƢȮ2ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 3 
203211   ĺ.ėĴ. 211       ŏėĴňŀĬŇĬĪĶňĵƢȮ1ȮȮȮ                                              2 
203223   ĺ.ėĴ. 223    ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ2                                                    3 
203232   ĺ.ėĴ. 232     œĲĲƚŅŏėĴňĺŇŏėĶŅŃľƢ                                              2 
203242   ĺ.ėĴ. 242    ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ2                                        1 
203287   ĺ.ėĴ. 287    ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢȮ2                                     1 
                                 ĶĺĴ                                                  16ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
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ŐįĬĔŅĶĻŉĔļŅŏħŇĴȮ(ŐįĬĔƟŅĺľĬƟŅ) ŐįĬĔŅĶĻŉĔļŅŒľĴƞȮ&ŐįĬĔƟŅĺľĬƟŅ' 
ĝńŘĬĮƖĪňŗȮ1 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1                                               ľĬƞĺĵĔŇĨ 
201114   ĺ,ĺĪ,ȮȮ114      ĺŇĪĵŅĻŅĽĨĶƢĽŇŗĚŐĺħĸƟŀĴŒĬőĸĔĮƤěěŋĭńĬ         3 
203303   ĺ.ėĴ. 303     ĽŏĮĔőĪĶĽőĔĮƖĪŅĚŏėĴňŀŇĬĪĶňĵƢ                              3 
203308   ĺ.ėĴ. 308     ĮĢŇĭńĨŇĔŅĶŏėĴňŀŇĬĪĶňĵƢȮ3                                       1 
203315   ĺ.ėĴ. 315     ŏėĴňŀĬŇĬĪĶňĵƢȮ2                                                  2  
203323   ĺ.ėĴ. 323     ŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ3                                                    2                
203324   ĺ.ėĴ. 324      ŏėĴňŏĝŇĚĲƕĽŇĔĽƢ 4                                                  2 
203327   ĺ.ėĴ. 327     ĮĢŇĭńĨŇĔŅĶŏėĴňŏĝŇĚĲƕĽŇĔĽƢȮ2                                       1 
203332   ĺ.ėĴ. 332     ĔŅĶĺŇŏėĶŅŃľƢħƟĺĵŏėĶŊŗŀĚĴŊŀ 1                                 2 
203333   ĺ.ėĴ. 333     ĔŅĶĺŇŏėĶŅŃľƢħƟĺĵŏėĶŊŗŀĚĴŊŀ 2                               2 
ĺŇĝŅŏĸŊŀĔŏĽĶňȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴ          ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ      ȮȮȮȮȮ Ȯ21 

 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2      ľĬƞĺĵĔŇĨ 
203304  ĺ.ėĴ. 304     ŏėĴňŀŇĬĪĶňĵƢȮ3                                                   2 
203316  ĺ.ėĴ. 316   ŏėĴňŀĬŇĬĪĶňĵƢȮ3                                                  2 
203318  ĺ.ėĴ. 318    ĮĢŇĭńĨŇĔŅĶŏėĴňŀĬŇĬĪĶňĵƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 1 
203338  ĺ.ėĴ. 338   ĮĢŇĭńĨŇĔŅĶŏėĴňĺŇŏėĶŅŃľƢħƟĺĵŏėĶŊŗŀĚĴŊŀȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 0 
211315    ĺ.ĝĪ. 315      ĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ                                                  3 
211319    ĺ.ĝĪ. 319     ĮĢŇĭńĨŇĔŅĶĝňĺŏėĴňŏĭŊŘŀĚĨƟĬ                                     1 
ĺŇĝŅŏŀĔŏĸŊŀĔȮ&ĶŃħńĭĮĶŇĠĠŅĨĶň)ȮȮȮȮȮȮȮ                                                         0ȮȮȮȮȮȮȮȮȮȮ 
ĺŇĝŅŏĸŊŀĔŏĽĶň  1 
ĺŇĝŅĻŉĔļŅĪńŗĺœĮȮ&ŏĸŊŀĔěŅĔȮ1ȮĔĸŋƞĴĺŇĝŅ' 6ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮĶĺĴ           Ȯ    ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ00 

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
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ŐįĬĔŅĶĻŉĔļŅŏħŇĴȮ(ŐįĬĔƟŅĺľĬƟŅ) ŐįĬĔŅĶĻŉĔļŅŒľĴƞȮ&ŐįĬĔƟŅĺľĬƟŅ' 
ĝńŘĬĮƖĪňŗȮ2 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ1                                 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮľĬƞĺĵĔŇĨ 
203498   ĺ.ėĴ. 498  ĽńĴĴĬŅŏėĴň                                                 1 
203496   ĺ.ėĴ. 496  őėĶĚĚŅĬĺŇěńĵ                                           4 
ĺŇĝŅŏŀĔŏĸŊŀĔȮ&ĶŃħńĭĮĶŇĠĠŅĨĶň)ȮȮȮȮȮȮȮ                                                          3ȮȮȮȮȮȮȮȮȮ 
ĺŇĝŅŏŀĔŏĸŊŀĔȮ&ĶŃħńĭĭńĦĤŇĨĻŉĔļŅ'ȮȮȮȮȮȮȮȮȮȮ  4  
  ĶĺĴ                                                             14 

 

ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2                                                ľĬƞĺĵĔŇĨ 
ĺŇĝŅŏŀĔŏĸŊŀĔȮ&ĶŃħńĭĮĶŇĠĠŅĨĶň)ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ7ȮȮȮȮȮȮȮȮȮ  
ĺŇĝŅŏŀĔŏĸŊŀĔȮ&ĶŃħńĭĭńĦĤŇĨĻŉĔļŅ'ȮȮȮȮȮȮȮȮȮȮ  4 
 ĶĺĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 13 
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6 ,ĕƟŀĭńĚėńĭĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ ĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮı,Ļ,Ȯ2561 
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